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CTApueKNACCHUKH!

e e e rs nayuarh IpejameT, KOTopbii
e« erecrnoananues» . C ocnogamn
BRI Y N HLEX AU BB SHAKOMU-
Ao 1 npaaesnoll mrone, ROUaa  NayrManam
upmamer «Chepyscmiomuit mup», Hexkoropule
W e W KoMuEnen e ¢ kypeom «Ecre-
venaauannee n b0 kaaccax. Torya BO3HIKA-
o nanipoc. yadem v 10-—11 xaaccax onsaTh
ORI 1 oMy Kypey?

Ao nneronero spemernn 3Lt 13ydanm oc-
WO I LI LY GCTECTRENIWBX HAYK, T. €.
iy o upupiges, 1€ num ortHocsress GManka,
W ponamiit, Buonorus, xumns, (U3NIecKan
[T NTIT (TS RTI

Floc o inagamaernn ¢ OCHOBAMA DTUX HAYK
HeaDROuME  mererpainast (or aam. integ-
PUIL o IO TN X IMCIATINIME B 1e-
SOV Y I CRETeMY BOCTPASITASL 2KUBOTO, KpAa-
PN HONO, HEIIETOPIEMOIO, 13N MOCBA3IAHHOTO
RO PUPOAE 1 MCJ0RCKA KAK  HEOT'h-
eul oMol @R Hroro mupa,

Collune n NpRETYIIE € H3YTeHU 0 ecTe-
COHONIIITIE, KOTopoe 1IpegeTariasier cobolt 06-
ARCEL RYIHLIK SRR 0 NPUPOAE KaKk exun-
M UAHOM, HEHOALEYSL IPU DTOM MCTOALI, TE-
GEIIL SO IEEX eETeCTHCIIBIX HAYK.

Huyuenno ocreernoinanng Oyjper CKyuUHLIM
o OeCUBeTIIM, CCJ PR HToM Hle o0paTnThb
AUIMATTIR 1L BETPOPRHIO 'O PIUBMTHSL, HA TO,
WILEC O OTPRHGLANGEC L 1) TPONIDCACHTMHX MH0-
(I TR O 10 WCICYCETIRA M JTUPCPITY L PRS-




JANURX nox. HMeune nosromy un erpann-

wax  yuebuuen  wa Oyaere  eogNoKpaTRO

BCTPCUATBEH ¢ IEACHPAMU MUPOBOH 1 oTeue- _— — >
CTBEHHOW KyJabTypm, Hageemest, 4To 3To mo- | e - : « 2PN i !
MOKeT BAM OPEACTABUTH 110JHOLEHHYIO Kap- y . 1 1 . -

-

THHY MMP8, HACBIIIEHHYI0 KPACKAMH, UYB+ — - o , /
CTBAMH M aMOLIMAMH,

ITocrapaiiTech, 4TOOLI OpONEcC NO3HAHUA
Mupa He CTal AaA Bac popmManbHEIM. Heobxo-
AHUMO, YTOOBI YM U CepAlle «HEYCTAHHOC TPYAN-
Jucek». [ToaToMy BaM TpHAETCA MTOCTOAHHO Pa-

EcrecrBOo3HaHMeE
M MeToAbl NO3HAHUA
MHUpa

60TaTh CAMOCTOATEILHO IIPH BEINOJHEHNH 38-
JaHUI K naparpadam. A uTolbl pea3yanTar
3Toli paboTel OB o(hPEKTHUBHBIM, BAM IPH-
JETCS MONB3OBATHCA Pa3HOOOPASHBIME HCTOU-
HUKAMA UHDOPMAaLLHH.

B yueGHIKe TeOPeTHYECKUI MATEPHUA IO
KpenaseTcss AOCTATOUHLIM KOJUYECTBOM JIA-
6opaTOPHBIX ONKITOB, IPAKTHYECKHX H HCCIe-
JOBAaTeJILCKAX PaboT, KOTOpHIe MOMOrYT BaM
OPHMEHHUTD 32KOHBI ¥ TEOPNH HA NPAKTHKE,

HemaeM BaM yenexon!
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§ 1. EcrectBO3HaHHE — COBOKYMNHOCTb
Hay4YHbiX 3HAHHWH O NpuUpoje

I Cpaaisiie MmocTHbe BaM U3 KYpCa OCHOBHOM LIKO/bl ME€OLEHTPUUECKYHD
WL T IHURCKYIO CHCTEMBI MUPa.

4 Masusnie nMana (pM3IMKoB, BUONOTOB, XMMWKOB, KOTOPbIE BHECAW 3HAYU-
P G 18 HaYKY. YKaWMTE, B UEM 3aK/04aeTCs 3TOT BKNAA.

| S— =

HIO JACTABUNO MOAENA U3YMATD MPUPOAY. MayueHue upupojht B e
BRSO 1M OOIEEETIE IHTRJA0CHE He B3 TIPOCTOrO JK0ONBITCTRY, 01O (Lo
Gl ke 0 enGxoMMocTLI0 BOPLOLI 38 BRIJKMBAHUE, 38 COXPHICHNC W
Hpt e e pogan. Hpegeranste cebe 'KU3Hb HEepPBOOBITHONO HENONCKY,
CH ik 0LG1 XOPOUITO SHATH ITOBRJIKA JKUBOTHBIX, HA KOTOPLIX OXOTHJI
G g 1 oMLK MOITKKE ORCDLKHA, HO U HACTOSIITUE TUCANTH mn
BT, VBT RIG HOCOPOT A, BOJNbIIEPOTHEe OJEHM, HETIIEPHLIC MUJLBEIN.
0 i 4o ey, epnoGHITHOMY SIEJOREKY HEOOX0ANMO OLLIO CAMOMY HE
CHEE aobBtelt xnugnuon, o0yeTporTh HAZAEKHOE XKUAKIILE, SAIIUTUTHEN
S8 MEDILIEON DTG X DPUPOAHBIX SIBJIeTTnA.

10 AINANK O 1IPUPOAE NHOAW KAMEHHOIO BEKA. Crou 31ianns 0 npu
P AR OOPONHAIA B PACYHKAX HA CTeHAX JXUaun] — memep. K snoxe
MR use (osaero) naacoguma (35—10 Teic. TeT HA3A) — ApENIeKh
SEBDOG Uelkn OraoesTes naobpaxenns Oonee COTHM KMBLIX CYIHCCTH,
WA S MOPEICI X SKUDOTHBIX 1 HAaceKOMbiX. HeKOoTophLe pUCYIIKY cuu
ARG Y IO O HONBICHUK Y APCRIKX JIIOJed NePHBIX AHATOMM'OCIKHX
i ennneandt (pae. 1), Tak, ecrh pUCYHKH, HA KOTOPBIX TOJ0BA OHONN
s I O OTXOAMIMM 0T 1eé MOIBOHOUMHMKOM, & CJIOH — C CepLilem
ooy e,

Fhie B aanay preyincy nhinoJHAIUMCh KPACKAMM, M3rOTOBJICHHBIMU i
BEAEE PTG CL I3 IVIAIIL] € IIPUMECHLIO OKCHAOB Kesrean (OXpa), Apa
RO Ve, URHUETa, MOJR, OKPATIIEHHLIX MUHCDAJNIOR., 3AMETUM, Y10
SO IO JURIIIE BPOMCTIN 04K OOIAPYIKURAJIU M MCTIONBIOBAIMN 1IPAIK-
TR R I X CROKCTHA NCIIEeCTR! MUHEPANBIILIC UMIMOH T
MR [ LIS OTTOITIKK, 11O BBIT'OPAJIK, 1TPOTINO YASDIKUBAJIUCH 1A 110
PPN e KM,

U MUeTY IAGIOM HONOKAMEITHOTO BeKA — reoruma (9—6 roic. ner na
w0 neprofnrrnom olSUeeTRe Saponaocs ceancioe xoanfierno. Jhogu
STOAR AOMIITTRINED KUK SRUBOPTHLIX, 3AHKMATLHCN PLCTCHUCHOACTROM,
Bovsctnenno, 1ro UM norpetannuels IPRIKTUIOCICHE BHAIUST B TOJBRO
0 OO I PRerennigl B oRIKa X JKMBOTIILIX, 160 TUEOKE O TOM, KO 1]
CUY U CORON TEPOMIONTIIE TOX M WILIX COALeROX0asRernonnmx puor:

Eoam (i shanne W MO (lerBiatived MHIR ?



Puc. 1. Hekotopbie pHCyHKHM TOUHO NepPeaaloT NPONOPLUM HKHUBOTHDIX
(newepa lLioee, ®paruua). Ox. 32 morc. nrem 3o H. 3.

noCeBa, NOJAKMBaA K cBopa ypoxas. 3aBUCHMOCTL 3eMJISHETUA U CKOTOBOA
CTBa OT PA3JIMBOB PEK U APYTHX NEPUOANMYECKHX NPUPOAHBIX ABJAEHNUH PN
BeJa K HeOGXORUMOCTH co3naHusA rwarexrdaps. IosToMy B 310Xy HEONMTH
PaHpIlle APYPHX HAYK O IPHPOJie CTajla PA3SBUBATLCH ACTPOHOMMUA.

ACTPOHOMMA — 5TO HAYK& O ABMYKEHUH, CTPOCHUH, IIPOUCKOMKALIIN I
M PA3BUTHUH HEDECHBIX TEJI M UX CHUCTEM.

~

Puc. 2. fipeeras obcepsaropun - CTOyHXeHMK
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Wasnao rornn i Asnn, Bopone o Llenepraoncic Amepioce imoaninnnes.
L EITIR N |lﬂl'l",‘ll‘lll”lﬂﬂ“l’f IKOHMETNELIEC COOPYIONN, 1IKErroplae HETILNGOIN
fare b an nastonozeonit sa asnceinem Comgn i Jlyie . Camodt nasecrnof
bR ORI EICI 1D LI YRR ADERICT X CTPONOMITMeCita X
dlkce e o nered Croynxeno (pac. 2), ©oropuit pacnoanaen np
wie Anrane, Cn cayacm i o 26¢ ppema PPpRIGIMOMINM XPaMom 1og o
ot nenom . JHogam Yol BHoXY, Y ROTOPLEX 048 BLIJIO 0 PYIRRX 1S -
i sl o GLLIO TOMIG COPEASIITL X0TH Gul oanil Aettin b ropy. Torn or
SRS B 0 DO DECPETE CHET JIIE Y OTTDEJICAITL CPOKA TROBCABITNN BCeX
R O R X PIROGOT 1 TPOTIRKCHU N 1eA0re rojin. O6LInino n wnue
SOEE PR D A O LT ACH L JCTHETO COJNTILCCTONHUS, SNMETTIHIE BOCX G
Chinia o oupeacacnsoll TOUKe roprIcuTH.

BAN BACLIMMANMGH NPEACTABIEHUA NIOAEA O NPUPOAE B JIPEBHEM
MR 1 apenni k. paboRMAACABICCKUX FOCYARPCTBAX SHAHWSL O HPUpOe
iR Ao nee ooger rnybokumu 1 ynopsigoueHeimp, Buocunim oberon:
TOAS PR TG HOCTEICHR0E OTACTCHNE CCTECTBCHHO-MAYUHLX UPE/CTiRN
Wb o peanrncad X . Ho xora saniins Beé e1ue o0JeKnIuch B Mudosionri
W oMy 0 COXPRAIBLIIOEHL 00MKECTRIIENNE HEKOTOPHIX JMCHNOTHLIX
G el DO IEPHLIG KIACCMPAKAIIAY PACTEHNH 1 JKHUBOTHMX,
HRESE TR AL O CPPOCITMY KUBOTO OPTAHKH3MA M1 (PYIHKIWIX PRSIV BIX
B s, weureios meauninm (puc. 3). KpoMe Toro, i HIpAKTRYCCIKAX EINX
G0 LI T KOO0, PIINAT U TTPOCTEAIITINE MEXALH3MDBL. ACTponomny,
R R W T ADPYTHE YIEM, BOSIAKIIA HA OCHOBE IPAKTHYMCCKNX 110Tpeh-
Bl aanoneicn, ipoaoancaan passusaTthea. Kanenpaps < oano 1 onag-
WO A0 eI NCTPOHOMUR —— YAYYIIAACH U HOCTenenno npuian-
SR G Lo eMeInoOMyY nnjty.

HiT DpoBneM, KOTOPLIE PEHIAR-
AR G panoMng, O npeMenemM [ic-
G s I8 VIV no. o g, o,
6 NMamtone O onpeaensdn ne-
PR OV RIEMOCTTN COJTHCTIELIX
capoc.
e Gemnoausne 1 B8H v, 0 u. 9,
WHOPIIE  HPOACRMINTE  CONNTIoEe
aeisaane - It A0 - GHO v, 10 1L D,
Wewh vt moavemani Hudgazop
RSO G IR UACKY TINPO-
afipanocen deman. Cuayers 300 nee
Wpsrenaeeafonts {Obc. 2706 194 30 1, 0.)
B e IO BREMEDLE 3eM-
S LB Y TEM IGIMEDOH A AYTH
ATty

BT U e Meniil

Puc. 3. Axunnec, nepeniinitiionivih paty
Narporny. Pocnmce ni aue wiiw, Ox. 500 .
a0 1. 0.
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n Jlpesnem Eeniero enapascannen sgengmnni ooewrp Adspaien, 1o Cpa
AuseMinomy u Kpaciiomy Mopam, — MUTPAIAK, DOSWL o TOproRas paciline
PAAK BUAHAA MONEH 06 OKDPYRAIOIIUX HPOCTPANCTHINX, BLPHDATLIBAI
cnocobb! opHeHTHPOoBaHUA 1o ConHLy, JIyHe ¥ 3BEs/AnM. (JIeMEHTBI Feorpil’
nyecKHX 3HAHUH COOePIKAT CBALUEHHbBIe [PeBHEUHANNCKUE KHITH: B « Be
Aax» HeJaad IViIaBa IOCBAUIEHA KOCMOJIOTHY, B « MaxafxapaTe» MOKHO Hal:
TH NepevyeHb U3BECTHBIX KHUTeJaM [peBHelt MHauu oKeaHOB, rop, pel
B IX—VIII BB. fo H. 3. B JpeBuem Kurae npu Brifope MecTa A IOCTPO#:
KW KPEeNoCTH COCTABJIANH KapThl NOAXOAAIMIKNX yYacTKoB. B III B. g0 H. b,
TIOABJAIOTCA COYMHEHNA, HEANKOM ITOCBAIEHHbBIE IreoTpaduy, Neperie reo-
rpaduuecKue KapThl, a TAK3Ke KOMIIAC ¥ Ipubop AJIs H3MepeHUA PacCTOAHNM,

INpeacraBnenus 0 MuUpe Kax O eANHOM LE/IOM HAYATH CKJIANBIBATHCH II
Apesneii I'penuu 8 VI—V BB. 710 H. 3. IIpn aToM cunTaiocsk, 4To CYILIeCTBY"
eT HeKasl NEPBOOCHOBA, efHNHOEe HAYAJIO, KOTOPOe OnpefeseT 0co0eHHOCTH
NPOTEeKAHNA BCeX NPUPOAHBIX aABneHuil. Tax, Panec (ox. 625 — ok, 547
A0 H. 9,) CUMTajJ NEepPBOOCHOBOM BoAy, Anarxcumer (oK. 566 — ok. 499
A0 H. 3.) — BO3AYX, 2 B COOTBETCTBMH C TPEACTABICHUAMHU OIMnedoxid
(ox. 490 — ok. 430 g0 H. 3.) IpUYKUHOH BceX U3MEHeHHUI B MPUPOLe ABAA-
€TCs Pad/IMYHOE COYeTAHHUE HeTEIPEX CTHXUM: OTHA, BO3AYXA, BOABl 1 3eM-
au. OH e IIPeAIOKHI epBYI0 GOPMYIUPOBKY 3aKOHA COXpaHeHHs Mare-
PHHA — «HUYTO He MOXKET IPOU3OHTH M3 HUYEro, ¥ HUKAK He MOXKET TO, UT0
€CTh, YHUYTOXKHUTECA GeccaeHO» .

HauGosee Brgaomeiica GUrypoii Toro BpeMeHu ABIATCA Apucmomedtt
(384-—322 po H. 5.) — PuUIOCOP ¥ YIEHBIH-3HIUKIONEIUCT, TPYAEL KOTO:
POTO OXBATH/IM BCe 00JIACTH 3HAHMIT TOro BpeMeHH. OH OCHOBAJ HAYKY JIOTH:
KY U BBE/J B HaY4YHBIH A3BIK TEPMUH ¢«dU3KNKaA» . APUCTOTE b TIOHMMAT (HH3N"
Ky KaK HAyKy, KOTOpas «HMeeT JeJI0 ¢ TaKUM OBITUEM, KOTOpOe CIocofnu
K ABHKEHUIO, H C TAKOH CYILIHOCTLIO. .. KOTOPAs He MOKeT CYyLIecTBOBATE OT-
AeNBHO OT MaTepuu». Kpome Toro, Apucrorens onucan 6osee 500 Bugon

PA3IHUYHBIX YKHBOTHBLIX H MNEPBBIM OCYLIECTBUJ

HX KJACCHPUKAIMIO M CHCTEeMaTH3aIHIO,

OTpuilad BOSMOXKHOCTH ofpalleHUA 3eMau
BOKpYr ConHua, OH OblI CTOPOHHMKOM Teolel-
TPHUYECKOH cHcTeMbl Mupa. [M1aBHOM 3acayroi
ApucroTena CTANO CO3JaHUE eAUHONH CHUCTEeMbl
3HAHWI, KOTOPOH A0 HEro He CYINecTBOBAJO. A~
TOPUTET APHCTOTENA B HAYYHOM MUPe BLLI CTOJ
BeJIMK, YTO Ha IPOTSXKEHUH TI0OYTH ABYX THICAM(-
JIeTHH €T0 MHEHHe II0 MHOTHM BOIIPOCAM He 110/1-
BEPrajiock COMHEHHIO,

Epunble npeacraBiaeHUA O mDpUpoOZE, HUX 1Le-
JIOCTHYIO CHCTEMY CTaJM Ha3blBaTh HaAmMypdu
nocoguen (or zam. natura — npupoaa). Umen-
HO HATYPDUJIOCODUA CUMTAETCA MEPBOH B UCTO-
pun (hopMoit CYLUECTBOBAHKA SHANKHA O IPUPOIQ,
IPeANICCTREHMICH eCTeCTBOBNANUA.

Bioct Apuctotens
e focynapcraeHHom
AaperHoBCKOM My3ee

10 [hana |

Floos ez et aevrn goodsncodd gy sty b, 0 Snerinoct'u ey pefnnoeading,
o Wapone e goenred sl (Souaee 1O00 ner) nepnoj, 1 orenen e Koroe
P e D0 TR I OABOTO CYTIEETIRIIOTO. HRYUHOIO OTIEpLITHL,
Paininn o wropom ruenuederist (o sanepiueniny Hnoxy Cpepnenckonn)
R P Y LeN pamdean, toprosast v mopeitinnanune, lorpebnoetn,
SOOI O LY SO X BRI 1 HOMRACITMK) HEPRLX YIWBeRCUTeron,
L hssd yiann snoxa Boapongenst,

BAL EaCiMrHnHcb NPEACTABNEHUA NOAEW O NPUPOAE OT 3MOXH
B RO A 0 MM 10 HALWLK X ﬂHFH. Cunmraer, tro nepsylo nayanyio peno
i s o aernponars 1643 ., kora tostsmanck knnra H, Konépuu
pe LA T i) <O npaanentnn nebecnnix cdeps, 1 KOTopoil on QOO ORN
CER R HEPH CCK IO CLCIREeMY MU,

1 Panaet (1H64--10642) nocaciosnresb Konepunnka — genonio:
W e U nOUNOACI S ABESANOr0 HebR, OTKPLLN POPLE BA Jlyue,
Wi tnA un Coanie, obuapysina versipe coyrunika 10nurepa. Hauasoen
S R HO I e RO HECPPROIOM UK HAYIKK O CTPOCITUK W PAABATHI KO
BONSCE I Tea, 0OpaayeMx uMu cucerem v Beeaentnoi b uenom.

IRaian tie efisiisen, THIC IKE KOK
16 R, CHIR TG TPONSAE e
i s Dnoney, goropm iy can-

») BcnomHmte, t simM eynynoer 1
JROerpuiaccoi cueremnt. Kutyw

METeMY MKPH ofla QUuposapran?
SETCR  ClONOAOHE I ICOM LY THO- ; y M| pasag

ERV T AN TR TSRS FRINR IR} ABMCHIA HPUPO-
B B paRim, o00EIORASIEAM  POJIL DECICPUMenTa B hayke. Phamaeo
W sty (LOAS 1 727) npuinanesct 3acTyra B HOCTROCILAN IIRCCH IR
S WS, APOM KOTOPoH snasiiorest Tpr sakola Hurroua, B comne
WY patante X1X n, G npopesaniibl S3Kene-
PEMOET I, DOCIY 0 ocnonoi  yuenust 06
B rpcanerne o mariersame. 18 rakum gyiaa-
PO TRI M I M DKRCIICPAMeITaM OT-
s oo O Hygaona (1736 1806), uo-
SR YO raomeern iaaon u:nmMn)wﬂ(:'rnml
PO I RIOICTNRORCIIE DaPsioB;  ONBIT
 Chma LLTHT - LRDA), v oropom Guin yeranonss
WO b L MOLY nenutiaMy, Xapauidrepaaylo-
AR AT e G BRI PIIeCiKoro TOKA I
B ol aeon; okneew X, K Dpemeda (1777

ALY, A M Asnepa (1TTH—1836), M. Pa-
abtlen (LTDY  TRGTY, gokasnBIONG Cssnh 9NeR-
-=|m-n-- tna o maraeraemn,  Poasysmnaerst ux Mo
Sudiaann . nomoaann w. . Marxcaeany
FREIL TR comirrs TOORIIG HHCICIPOMarnne-
B e (I EPOAIITIMIILY ), HOCTROCHINE 160

Hukonai Konephwe,
Nopiper na MpaMbopks
CKOTQ damka palotul
HEMARGE THOTO XYAOXIHKA
XVip,

-
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ropoit anvepronnoct w 1906 v, b pesynere pabor AL Nouameinna (1880

1952), noesmn@n e x Cnenmanenoi v OB reopun GroCI e LHOCTH.
B rwonne X1X n. nnununer pasiuBaTees KMIrronnst thunnich. KBé ocrom
nonoxucng M. Haanr (1858—1947) o6bracHUA Hpoiween MBIy IeHUA U 1)

FJOTIEHMSA CBeTA BEeNeCTBOM MCXOAA M3 TOTO, YTO CHBCT IIPCACTABIAET COG
noToK 4Yactul, (oroHoB), 00MaJAI0MKMX DHEPrUei u umMnyascoMm, IHoasn
HHe MOIIHBIX OPHOOPOB AJIA OCYIIECTBICHUS (DHIMYECKOro IKCIIePUMEH
NO3BOJIMIIO CO3AATH MOZAEJH CTPOGHHMSA aTOMa M ATOMHOTO AJApA, OTKPHI
GONBIIOE YHCNIO 3JIEeMeHTAPHBIX YacTHil, COBpeMeHHBIC MpPEeACTABICHMA
CTPOEHMU aToMa CPOPMUPOBANMCE B pesyiktaTe pabor Jxc. Hxc. Tomcor
(1856—1940), 3. Pesepgopda (1871—1937), H. Bopa (1885—1962).
Buonozus Kak HAyKa HAYANach ¢ PA3BUTHA aHATOMHHE U husuonorny -
YYEHHH O CTPDOEHHH UeJIOBEYECKOI'o Telia U O ero (PYHKIMOHUPOBAHH
B 1543 r. npodeccopom Ilaxyanckoro yuusepcurera A. Besaauem (1514
1564) 6b11a HanucaHa KHUTA «O CTPOEHNH YeI0BEYECKOTO Teay . BL1BOANI
KOTOPBIE B HEHl COAEPIKANHNCEH, MOMKHO OBLIO IPOBEPUTH ¥ UCHOAB30BATE H
npakTnke. B 1628 r. 8 xuure anrnuiickoro spaua Y, Mapees (1578—1657
«AHATOMHMYECKOE HCCIEOBAHME O ABMIKEHUM CepAuna u KPOBH V KHBOY
HBIX» GBUIN NpeACTaBIEeHB! AOKA3ATENBCTBA TOTO, YTO APTEPUH ¥ BEHBI st
JAKTCA YACTAMM 3aMKHYTOr0 Kpyra KpoBoobpanieHusi. BEIYMCIHB KOMMY
CTBO KDOBH, NPOXOAMBIIIEN Yepes cepane 3a 4ac, OH AOKA3aJ, YTO HOIyYe
HblH UM DPe3yJabTAT HEe COOTBETCTBYeT IPHUHSATON B TO BpEMS MOAEJ

KPOBOOGpallleH!N s, KOTOPAs MPeAIONaraga, YTo B CepAle ApTepHATbHAA
HEHO3HadA KPOBb CMEIIHBAIOTCH,

K BBICIIHAM [IOJ BAHAHHEM OKpYKawiueii cpeasl. HoBbiit 3Tan B pa3eutn
GHOJIOrMH HACTYNWI nocne cospanua 4. Japauwonm (1809—1882) Teopun
aBoson M. Eé KTI0UeBbIe NONOKEHUS — KOHILeNIUA HACAEACTREHHOM M-
MEHYUBOCTH U €CTeCTBeHHOro orGopa. CTaHOBNEHHE Zenemuky — HaAyKN
0 HACJIENCTBEHHOCTH ¥ U3MEHYHBOCTH OPTAaHM3MOB — CBASAHO B IEPRYH)
ouepens ¢ umenamu I H. Mendens (1822—1884), T. X. Mopzana (1866~
1945), H. H. Baguaosa (1887—1943). B pesynbraTe cHHTE3A AAPBUHUN-
Ma, PeHETUKH U 3KOJIOTMHU chOpPMHPOBAIACE COBPEMEHHAS TEOPHS IBOJI)-
ILMM,

Hcroxu xumuu Haxoasirea B my6oxoit APEeBHOCTHA.

OTpesibHBIE XUMUAYECKNE CBefleHUA, HAKOMNJICHHBIE 34 MHOTO BE€KOB, 11ir
SROJANMA CAJATE HEKOTOPhIe 0000IEeHNA 0 NPUPOAE BeUIeCTB U ANICH NiY.
I'peueckuit punocod demoxpur (V B. A0 H. 3.) BIIEPBBIE BLICKASAT MEICIHI
0 TOM, 4YTO BCE TeJIA COCTOAT U3 MENBYANINNX HERHAWMBIX HCACTUMILK
U BERLO JIBUIKYIUUXCA YACTHIL MATCPHUHN — ATOMOB. B aHAMCHWTON A e
canppuitcroi oménunorexe (11 k. jo 1. 2., o100 M3 cemu UYALC CBeTH, 1O
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PG e nnaoe s TOG e, pYROUICHIIIX KHUE) XPIniuines o miorne epyanl

Wl B e I ax e imanch CHENE IPOIBCEHL, (KK TRHDIKRIRNIANAHE, 0ol

Pl naperomicn, ruunnrponnnue u 1P, 5

LR L0 BUOXOTE B ICUTOPUN XMMUKA SHIIIETCS mlxnmww(iuun MCPUAOJ.
ALt snoenns Braners, npuobpean v nepeiaiu naplue B Esnpony up‘mc-
RS O 1 HRDBRIME DTOH NaYKU (Xemu — yépHad semunst, K-
Wl et € nemy cso1o apucerasky as-. Tak 00pasoBanocs CIOBO «aJl-
S blenao naxummicon 6n11 HOMCK nyTeit IpeBpainenns HeGnaropoa-
Bk seinagon i Hanroposnie (304010 U cepefpo) ¢ noMollkio 0cobore
W rEs - rnanocoipe Koo KNMIS.

s i oM Y 1En MO NPUITICHIBAM He TOJILKO CBOMCTBO Ipespalnath
PR e MeTa e 8 GARPOPOAHEIE, HO TAKMKE CIIOCOOHOCTH BO3BPA-
PR SAnReRy MOJOAOCTE VM COXPAHATH 3L0poBbe. B nouckax puaoco-
L0h S AMIL HAXMMIICN OTKPBLIM MHOTO HOBBIX BeLeCTB, pa3pafoTanu
SO G s aanericn, Maobpean xuMuYeckue npubopel (puc. 4).

B AV w oancoxnpa padoram A. JI. Jlaeyasve (1743—1794) n

M B asonocodaa (1711 1765), oTKpBIBIINX 3aKOH COXPAHEHHA MAcCChI

-
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BELIeCTB, «XMMUA Oblna HDOCTABIEHA C FOJOBLI B Itorie (P, Dureasc).
OKOHYATeNLHO KaK HAayKa XHMHUA ODOPMHJIACE B POSYJALTHIC (hYHIAMEeH-
TaJBHBIX paloT pyccKux yuéHrix: Z. H. Mendeneesa (1834 --1907), or-
kpeIBIIero IlepuoguuecK Uil 3aK0H U co3aaB1Iero Ileproanueckyio CUCTEMY
XUMHUYECKUX aJieMeHTOB, A. M. Bymaeposa (1828-—-1886), BMecTe ¢ HeMell-
kuM xumuxkoM . A. Kexyne (1829—1896) u IMOTNAHACKHEM YUEHBIM

A, C. Kynepom (1831 —1892) paspa-
OOTABUIEr0 TEOPHIO XHWMHUYECKOTo
CTPOEHUA OPraHUYEecKHX CcoeayiHe-
HHMNA.

Hanbuefiniee passuTHe ecre-
CTBEHHBIX HayK IPHBEJIO MHCCJAeNO-
BaTeJel K IOHMMAHHIO TOTO, YTO
BCECTOPOHHEE H3IyUYeHHEe IPUPOJHBIX
ABJEHNI, CBOMACTB TeJI WUJIH BEIIECTB

ANXUMHMS IPUMEPOM CILYKUT
ToMy, XaK IINYTHU € AYPLIO ADYIKAT...
Crasan HaM ADUCTOTENb BeINUii:
«HemsmeHsAeMA CYTh BeII[H».
AJTXHUMUK e B yuéHOM Gpene
BrIBOAUT 30J10TC U3 MEAH. ..

C. Bpaum

HEODXOAUMO IPOBOIUTE C IPUBASYE-
HUeM 3HAHUN M3 pasHBEIX HayuyHEBIX obnacrell. IlogBminck morpaHuYHbIE
€CTeCTBeHHO-HAaYUHble AUCHUNANHEL, (PU3NUSCKAA XUMUA, OHOJOTHYECKAd
¢dusukKa, OHoJornYecKaa XUMUSA U T. M.

NOYEMY ECTECTBOZHAHUE — LIEAOCTHAA HAYKA. Briasierane o6mux,
NPUCYIUMX BCEM NPHUPOAHBIM CHCTEMAM MeTOAOJIOTUYECKUX WUAeH: 380.110-
yuu (Pa3BUTHA) N CuHepzemuKit {(CAMOOPraHU3alliK, MPHUBOLALLEH K BOa-
HYKHOBEHUIO CTPYKTYD PA3JUYHON NPUPOAb]) — MPHUBeEJIO He TOJABKO K UH-
Terpaliy eCTeCTBeHHO-HAYUHBIX 3HAHNI, HO U K H3MEHEHHUIO CTATYCA eCTe-
CTBOBHAHNS. OHO paccMaTpHBaeTCA KaK LIEJOCTHAA HAYKA, M3yuarommad
IIPHPOAY € eAUHBIX NO3HILNH. OcoGeHHOCTBK eCTEeCTBO3HAHMA ABIAETCA
IIOUCK OBIIIX 3aKOHOMEDHOCTEH IPUPOAHBIX ABJEHUN 1 UX 06BACHEHHE C
HCIOJb30BAHHEM KOMILIEKCa 3HAHNM U METOAOB BCEX €CTECTBEHHBIX HAYK,
Bo Bcex ABAEHUAX, MIPOUCXOAALINX B IpUpOLEe, VUACTBYIOT MATEPHA b
Hble 00BEKTHI (00 BEKTHI OKPYIKAIOILEro HAC MATEPHANBLHOTO MHPA).
Marepua — 3T0 00BEKTHBHAA PeaJbHOCTD, CYILIECTBYIOILAA He3aBU- '
CHMO OT HALIEero CO3HAHUA U AaHHAS HAM B CIIYIIEHAAX HEIOCPEACTBEH
HO C IOMOIIIBI0 OPTAHOB YYBCTR MU € TIOMOLIbIO MPUSOPOB. I

TakuMm 06pasoM, eCTECTBOZHAHME H3YUAET SABICHNS, NPOUCXOAAIIHE
¢ 00BEKTAMHE MATEPUANTBHOTO MUPA, U CBOVICTBA 3THX OOBEKTOB.

B n1060# nuBHUIN30BAHHONA CTPaHe ¢ BOIBIINM YBAXKEeHUEM OTHOCATCA
K PasBUTHIO U CTAHOBJIEHHIO €CTECTBEHHO-HAYYHBIX 3HaHUHN, 0COOEHHO CBA-
3aHHBIX ¢ MCTOPMel 3TOr'c roCydapCcTRBa, €ro MPUPOAHBIMHU OOraTCTBaMM,
BBIJAITIIMMICA YYEHBIMH-eCTECTBOUCHIBITATENAMHN, DOCTHXRGNWIMU B 00~
JIACTH €CTEeCTBO3HAHMA. B cTONMMIE M KPYOHBIX ropogax Povcun n Apyrux

Pue. 6. IKCNO3IULHA NONHTEXHUYECKOTO

Pue. % Suciosnuua lapeUHOBCKOro

Py ann My3esn
Mrpan paBornioT My3eHd ecTeCTBO3HAHMS, HAYHUHO-TeXIMIECKHC MYyien i
(ANIFIREIAN RIS N

tHlain erpaia MOXKET 10 HPABY TOPANTHCH KpylHelummm i Bupone

GOTRC FIeIO-NAYIHBIM My3eeMm, HaabiBaeTcs OH JlapBUROBCKME my:efd
n nakoanress n Mockse (puc. 5). 3ToT Mysell HeZAPOM HOCHUT MMSE B UL
JEIOe N HIYIMECKOrO HATYPANTUCTa U NMYyTEUIeCTBEHHUKA, COSANTCNH Teo:
pici ooy Yapnsa JapBUHA. IKCIO3ULIUS DACCKASBIBALT 00 MCTOPM
CHIBOBADMIN TEOPUM 3BONIOLUH, PA3HOOOPa3NM MKU3HM Ha emue, ol e
W OCTH M HACTeACTBEHHOCTH, O eCTeCTBeHHOM otdope U Gopnie su ¢y
NI oI ne i3 lIpupoae.

Llonwrexnuiteckuit myaeit B MocKkBe — HAIlMOHANBHBIR Mydell ucropnn
MAYKN B OTCXITUKHY, OJMH M3 KPYNMHEWINMX HAYUHO-TEXHHUCCKUX MYyHoeu

mitpi (pite, 6). Ero nepeas sKCmosuums cocrosiia U3 9 pasaenon (huiuicn,

KUMIIL, APXUTCKTYPA | JIP.), CBA3AHHBIX ¢ IPUKAAZNBIMU ntayramu., Ceil

Wi 1 MYNeo nacuuToinaeTca 65 3aJ0B, B KOTOPBIX IIPEJCTABACHNLL CAMLIHY

PRI VTR LY OONNCTN TEXHUKA: ropioe jeJjio, MeTaJIIyprmsg, MCTCOPONOINSL,

WOUMOUNITHIKE 1 MIUTOI'UC JPYTHE,

sesssnssuens B ICIIE YROIIIC S YT STERLITASE € IR PO, KNG Iy anior

wmarapasanats mup? Hacaeor sonpoe s aadiadeo orser
W EAOAYIONeM i pnie yaofhnuica,

i,
FrssctooMaide 1 MaEToOd (A AN MKH[ I 15



@ Bb aHAeTE

) KaK 3apOXXOanucb eCTeCTBEHHO-HAYUHbIE NpeacTasAeHUn
» YTO 3HANW O NPHUPOAE NIOAW KAMEHHOTO BeKa

» KaK paciumpsauch NpeacTaeieHus noged o npupope B JlpeBHeM Mupe,
B CpegHue Beka n 4o Halnx gHel

) nouemy eCTeCTBO3HaMWe — UENOCTHAA HayKa

© Bn moxcete

) 06BACHUTL, NOUEMY N1I0AM HAUANK M3YUATH NPUPOAY

» AaTb KPaTKYIO XapaKTEPUCTHKY NPeacTaB/EHWIA NI0AeH O NPUPOAE OT KAMEH-
HOro BEKA A0 HAaWMUX BHEN

} pacckasatb 06 WCTOPMM BaXKHEMLLMX OTKPLITHH B aCTPOHOMWM, (hW3WKE,
XHMUK, BUONOrMK

© Bbinonnute 3aganns

I, Ans nackanbHbix PUCYHKOB HeaHAepTabLbl UCMONb3OBANH MHHepasbHble Be-
wecTsa, cogepxalume okeung xenesa (lll), okcua mapranua (1V), men (kap6o-
HaT Kanbums), yronb (yrnepop). 3anuiwnte xumHueckre hOpMysbl TUX Be-
LLLeCTB.

2. Paccxamwre, K K2aKWM KNnaccam HeopraHM4eCKux coegMHeHWH OTHOCATCS ne-

peYyncneHHble B NpeabiayLiem Bonpoce Bewectsa. Kakoe U3 3TUx Bewecrs se-
NAETCH NPOCTbIM, KAKME — CAOMKHBIMU?

3. MpounniocTpuUpyiTe NpUMEpaMH B3aMMOCBA3b (PUIHHECKMX, XUMHUECKMX W
Huonoruueckux asneHuii B npupoae.

4. NMpueeanre nasecTHble BaM (HOPMY/MPOBKM 3aKOHa COXPaHEeHUA MaTepHu
(sewecTsa). Kro aBTopbl 31Mx dhopMynrposok? B uéM 0coBeHHOCTb KaXkaoi
H3 HUx?

5. EcTo nu 8 Bawmem ropoae ectecTseHHO-Hay4HbIH AW NOAUTEXHHUYECKUIA My~
3eh? MNoceTute ero v caenaite cooblueHue © TOM, KaK passuTue eCTecTBO- |
3HaHWA OTPAXKEHO B €ro 3KCNe3uumn, Echu Takoro Myses nobanzoctu Her, uc-
NONb3yHTe 0COBEHHOCTU 3KCNO3NLHK KPAEBEAHECKOT O My3€eS. i

> e U
:",l.‘ "“: =1 "]

{ndeth) 30

HUcropus cusukn. © Uctopua Buonoruu.
HOMUU. & Wctopua reorpacmu.
CTBEHHbIX HAyK.

WUctopus xumun. 4 Uctopus actpo-
Brnan poccUickmx yuéHbix B pa3BuTHe ecTe-

16 :
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§ 2. IMNUPHUECKUH yPOBEHD
HAYUHOrO NO3HAHMWA

— ’ A\

1 Maaohiie uMena yuensix — DU3UKOB, XMMUKOB, Ouonoros, actpoHo-
MER, HOTOPLIE B pouecce COOBCTBEHHbIX HAabNIDAEHUI ClleNany BeNHKKe 01+
[ ﬂlI-IlHﬂ n Hayke.

1 Mpuinenud e npumeps!, KOFAa HaONKAATENBHOCTD Y MHTYMUWA YUEHbIX NPUBO-
JHIN K HA0OPETEHUAM U OTKPLITUAM,

1 Ofiaicnuie, Kakylo pofb B MCTOPHMKM HAYKK urpasn 3kcnepyvment. [pusesuie
fIIMapIl 3AKOHOB (DU3UKK, XHMUM, BUONOTWK, KOTOpbie Gblan OTKPLITK
¢ GUMUHILLK) 3TOTO MeToaa.

S ——

WD ML NOSART B CEBA HAYYHBIA METO, MO3HAHUA. B uayucunu upu

Jiiin Dl Lnoe HinteHne uMeeT Hayrbili Memod no3narnun. OQu B0
MR 1 eeDn nafiunoaede, co3gaive MoOJes N U3yuaeMoro ABJISeHMSL, Nhl/inn
MBI CHIOTeIL O 3AK0OHAX, YIPABIAKINNX NOBeASHUEM MOARIH, Npoe-
ARSI DRI MCIITA, KOTOPBIH JOJKEH NOATBEPAMTD MJIM ONPOBCHLIYTE
PRy, )

I oy ice prEsinyaloT SMIUPUYeCKHH ¥ TeOPeTHYECKMH YPOBHU NO3NY
winn (necaegosaitua), Ha aMIupryecKoM ypOBHE MOSHAHUA [IPONCXOART

Walon s e nhyunsIx GaKToB nyTém HabmwoAeHUU u skenepumeinrron. Ha
FIETHMOCIKOM YPOBHE MPDOMCXOLUT OCMBICIeHHe TOJYUEHHBIX DHCIePi-

ME LR (JnKTOB, paspaboTka 1 06OCHOBAHUE TMIIOTE3, FONTBEPULIM
WIS BB HIPOTCHIKEHME BRIABUHYTBHIX PHIIOTE3, BLIABJEHUE 3AKOIOMEPHO:
Sreil, hopMyanpoBaHue 3aKOHOB, OCTpOoeHUe Teopun. Hanmpumep, npone
JEa MO MCJEIHBIX ONBITOB 10 B3BEIIVMBAHMKI MCXOAHBIX HEI(eCT! 10

R KOl PeAKITEE M MOJIYUYEHHBIX B Pe3yJbkTaTe Heé npojAyKTon (dmiin:
pase il yporens no3Hasus) nossoauno M. B. JlomonocoBy B 1748 p. orr-
Wi, 1 ahpaityscxomy duauxy A. JI. Jlayaske B 1789 r. B obutem nue
SOpM Y ANPOLATE 3AKOH COXPAHEHUMHA MAacchl BellecTB (Teopernucciudl
SN 11Ot HuA).

Muteean Be1eeTs, BCTYIRBIINX B XUMHUYECKYI0 PeAKITHIO, PABIA Mueee
e 1k, GOPAYIOMIUXCH B PE3YIBTATE PEAKIIUY.

Hlenomiure, KaK popMyaupyercs B PU3NKe 3AKO0H COXDPAHIRIIUS MACCH .
(it hopmysIMponka ABasercsa Gosee obei?

Ilennoeen KOUCHIIOro pPesyabTATA HAYUHONO MO3HAHMS OlpeAcAseren
Wi HpMyeIcasnresthiloi curoit. Haupumep, Ha ocriose ¢hopMyIvpoiini noro
Hupitoguaecicora aacons JI. M. Mengeneen npejgcrasan cyuecrnsonnine,
HYTH OPICPLITUSE M CRORCTEA CHLE BERSRECTHLX HNYKE XUMUUCCKUAX HJeMen

TON  TQLINALPEANASA. B LapMa L.,
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Koo @t ypouens ntosmnams uenosinayer enott Mmerogaa. T, s nonys
TENHUN HAYHHLIX (DAKTOB IIPUMCHHIOT HaGAK0eue W icenepimenim, KoTo-
Pbl€ HBJIAKTCH OCHOBHBEIMM METOAAMHY 3MIINPHYECKOI0 ueeanavsnuva. [pr

BBIABMIEHNHN ’MIIOTE3 U TIOCTPOEHHH TEOPHUU HCIOAb3YIOT Mt)()e./mpoeauue

U MbICREHHKBLI JHCNEPUMEHTL.

HAYUYHOE HABJIIOREHUE KAK METO A4 3MIMTUPUYECKOIO YPOBHSA NO3HA-
HWUA. HabnogaTebHOCTE — OAHO M3 3aMeYATebHBIX KAYeCTB, IIPHCYIIee
MHOI'MM JodsiMm. Hacroammii y4u8HBIA AONKEH B COBEPIIEHCTBE BAALETH
MeTOAOM HabIIACHUA, YMeTh OTMe4aTs ofIIne u 0coGeHHBIe YepPThI TeX SIB-
JEHHMH, KOTOPbIe ABJAAIOTCA NPEAMETOM ero mayueHus. Ocobyio posp Ha-
OnrozeHre UTpaeT IPH M3YYeHNH eCTECTBEHHBIX HAYK, TOCKOJAbKY MMEHHO
3TOT METOJ NO3BOJIAET IOJIYYATh OCHOBHBIE 3HAHUSA O [IPUPOJE.

Habnronenne — 5TO LiesieHANPABICHHBIM IIPONECC BOCOPUATHA 06b-
€KTOB AeHCTBUTENILHOCTH JJI BLIABJEHUS UX CYIIECTREHHBIX CBOMCTE,

Habsonesne noszeosnser HakanJIusaTe HHGoOpMALIUIO 06 OKPpYyIKaloIeM
Mupe, CUCTEMAaTU3HPOBATE eé. OAHAKO caMoe IVIABHOE, PAJH Yero IPOBOIAT
HabJ0feHNe, — 3TO NIOMCK 3aKOHOMEPHOCTEH B MOIYUYEHHOH M3 Habaome-
HuM MHPOPpMAIUN.

Habnoaenue xak MeTo HAyYHOrO MOSHAHUA GyJeT TJIOLOTBODHBIM,
ecn HabaioaTens o4epTUT cefe KPyr 3afay, KOTOPhIE CTAHET IMOCIeLOBA-
TeABHO BBINONHATh., CHauana HY)XXHO ONpeAenuTh npedmem wnabrwde-
HiuA — KOHKDETHBIH O0BEKT, ero cBOMCTBA, TO UM MHOE U3MeHeHNe, IPo-
HCXOASAIIee C HIM B 3aBICUMOCTH OT YCJOBHI OKPyRaOme cpeasl, 1 T, 1.
3aTeM He0GXOAUMO CHOPMYIUPOBATD KeAb HAOLIOOCHUA W COCTABUTE ILJIAH
ReACTBUHA, KOTOPEIE IIOMOTYT 3TO HAGMI0f€HNe OCYIIECTBUTE, PeaynpTaTom
HabaI0feHUY ABAAIOTCA HAYYHBLIE GAKTHI, COCTARIAIOLIE SMIIUPHYECKHIT
fasuc HAYKH.

HabarogaTent He BMEIITHRAETCH B €CTECTBEHHBIN X0 npomecca. HaGmio-
AeHHE MOXXET IPOUCXOAUTH B IPUPOSHBIX YCIOBUAX. A IpeIMeToM HalII0-
ReHHSA MOTYT OBITh pDa3nuyHble NMPUPOAHBIC SIBAEHUA: ACTPOHOMMUYECKHE
(nBmaxenne HeGecHBIX Tenm), GUoJOrMYecKMe (POCT, PA3BUTHE, TOBEJEHHNE
OPraHM3MOR), XMMHUUYECKMe (IPOTEKAHNE XUMUUECKUX peaxiuil) win hu-
3anJuecKue (paayra, NOJAPHOE CHAHME, 3¢MHOI MarHeTHsM).

Habmoaesue MoxeT GHITH HENOCPEACTBEHARM WM ONOCPEAOBAHHBIM,
B nepeom cyuae Te MM MHBIE CROMCTBA TN MJIM ABJIEHUS BOCIPUHUAMAIOT-
CH HEIIOCPEACTBEHHO OPraHAMMK YyBCTE. Bo BTOpOM Ciyuae HaGIHOIeHUE
HPOROAMTCH € UCNIOAL30BAHNEM NPHGOPOR: 3BéaaHO0e HebO HAGMIOAAOT C NO-
MOIIBIO TEJNECKONOB, MUKDOOPraHNU3Mbl — € MOMOIULIO ONTHUUYECKNMX MU-
KPOCKOTIOB, TPYNNAI ATOMOB ¥ OTAEJIbHbIE aTOMBI — C MOMOIIBI0 CKAHUDY-
IOINUX MUKPOCKOIIOB.

B nponecce HabmogeHUA CKIAABIBAIOTCA NIPEACTABICHUA 0 MATEPUATE-
HOM MHPE, O IPONCXOAALIUX B HEM ABJEHUAX U O CROMCTBAX 06BEKTOB Ma-

18 | I'nana |
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repivioro mupas, T, nabmoans n naaennem ren, Vi) nrraies
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NI PAMIENT KAK METOA4 3MITUPUMECKOIO UCCNEAOBAHUA. YLunte

e o Yy noe nabaogene HPOBOAUTCH B CHCTTHANLILO COSANITLIX YCHUBN
Wl MPRYEM YCIORWSL DKCHCPUMERTH MOYXKHO MIMENHTH 10 JKCANHAIO TH
Banuiarediast. Hepeako undiiogenne IPOBOANTCH B CHEIHAJILHOM TIUMEHILE
i nnfoparopun,

DwotepumenT — HT0 MEeTOH MO3HAHWMA, KOTOPHIA UCHOMLIYETCH JLIH
ML ANNE LM 06T,CKTOB M ABJEGHUIE B CTIRIUAJIBHO CO3TEHHBIX JU/ISL 0TOI0

Plmnex.

M nepeuoge ¢ JNTHHCKOTO «3KCIEPUMEHT» O3HAYAET <«OIBIT, npotns,
U GO TILL G BILCIICPIMEHTA MOXKHO NOATBEPAUTD UJIM OIPOBEPTHYTH 1Y 1'U-
IETE Y, IKOTOPILSE BHTABACATACEH A0 HAaOMI0AeH A UIU DOSUIIACE B PE3YALTITS
mins Vuic popmysapyeTcs sviéod.

D epuMelrr OTAnYaeTea OT HabaogeH A BMeLIaTeIbCTBOM B MCCHC/Y-
el EpotLece, Ros3AeicTBMeM Ha Hero, pu 5TOM HaGnIoaeHHe MOMXKET 3in
AL e L0 DKCIIEpUMEeHTR.,

M SIBICHMOETH OT IIOCTABIEHHBIX 38444 DKCIEPHMEHT MOXMKET OLITHh Me-
asiabn e e KKMM AJIH IIPDOBEPOYHBIM.

1L 1a10 BECICGNORATENBCKON0 OKCIIEPUMEHTa ABIAETCA BLIABJEIAEC Pl
SUMIME BhitonoMepHocTeil, CBOHACTE O0'BEKTOB, 3ABUCHMOCTEN MEMAY It
Sunsasin. Thicuvu 651H oneITHl KysloHA ¢ KPYTHJIBHBIMM BecaMu (Mror:
HUETe DRKOIA B3aUMOACHCTBHA NOKOANIMUXCH SJIEKTPHMYECKUX Hapi
Wian), euker OmMn, VCTAHOBUBIIMKA 3ABHCHMOCTh MEMAY CHJIOK TOKA U 1
WM beM 1 UpoBoaHMKe, M3yuas uaMeHeHMs IPUIHAKOB pacreiui,
RIS i1 hODMYITDOBAJ 38KOHBI, 00BACHAIINE MEXAHUIM HACHCAOHA
Mg (pae, 7). Decuepumentsl H., H. Beremosa
(107 1011) o BRITECHEHUIO OJHUX METAJIOB
B Mg e paeTsopoB coJIei ToX e ABNSANUCH HUC-
Chinna FacikimMu. B peayabraTre STUX 3KCIIe-
pE s ron Ol COCTABEH BHITECHUTENbHRIN pAn
W ki aon (Pl N KTUBHOCTH METANIIOB).

Oenfioe Mueto SAHEMAKIT (PYHIAMEHTAJNbHEBIE
wenepnmenth, Haarogaps KOTOPBIM ITOABJIA-
W IR Y Tiele Teopul. K dyHaaMeHTAND-
IM SOOI MEIITAM OTHOCATCA ONBITHL AMIepa
no  uenuMojeiicrsdio  NPpOBOJHUKOR € TOKOM,
umar X, K. Dpemeda (1777—1851) no Bzaumo-
aeflernumg nPoOROJANKKA ¢ TOKOM U MILEIEM O
Grpedicn, onerrn Dapajges 1o ICKTPOMATINT-

Angpe Mapu Amnep
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Puc. 7. 3kcnepument Mengiens ¢ ropoxom — cxema HacAeAoBaAHWSA NPH AUTHOPUAHOM
CKpeLHBAHWM

HOM MHAYKUMH, NOCHYKUBLIHE SMINPUYECKON OCHOBOM B3JIeKTPOXMHAMM-
KM 1 MOJOMUBIINE HAYANO CTAHOBJIEHHUIO SIeKTPOAUHAMUKN KaK puanye-
CKOHM Teopuu,

Henanue 06BACHNTE NPUYKHY HAGNIOAAEMOTO ABTCHUA, HANTH 3aKOHO-
MEPHOCTH, KOTOPHIM OHO MOAYMHAETCHA, NOOYMKAAET YUEHERIX BLIIBUTATEH
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HPEIHOAODC NN O BPRPOJTs JINACHUHA, O (U0 BpiaLnax wis o anonnx, 1o
st M GNO NPONeEXoanT, IPHIOTOILE,

I8 eperaae ¢ PpeineciKoro «PUIOTEI S O3uiuae” «ipeANoJoKeine», Jlan
e o 1IHoTednt 1CCnenoBhTedN. HPOBOANT DKCHCPAMCHT, Keaw orens
PUsall NOATRCPIKARCT PUTIOTE3Y, TO OHA NIPUHAMNCTCH, €Can ner oA
SRR 10KH0H 1 orGpacoiBaerca. B mo60m cayuyae SKCHepuIMen't ARni-
ElOu npnrepueM N1CTMHHOCTH UCXOAHOI'O 3BHaHN A,

Hpnmepom n1poBepoYHOro SKCNEPHMEHTa MOTYT CAYIKUTDH ONBITH, AOKN
SHBIHOE HENPABOMEDPHOCTh TIPEACTABIEHHI 0 MUPOBOM ampe. Innoresn o
S¥ e o UK 0co60iT BCeNPOHMKAIOMIEN CPelbl, 3aMOTHAIOLIEH IIyCTOTH
My ATYOMAMM M OTBETCTBEHHOM 3a pACIIPOCTPaHEHHE CBETA, NoABNJIAL)H
S B rrnanble BpeMesa u 6buia copmyanposana B 1618 r. P. Jexapmon
(1500 1660). B aansHelinem OHa COBEPHIEHCTBOBAJACh, JOCTUTHYH CROC-
pie minnen 1« kosny XIX p. Torma npeanmosaraiy, YTo 3P YBIEKACTEN)
phmmynmnes renamu. Hanprmep, npu aBuskeHny 3eMJH CKBO3b Hhup
Bttt ko pUpHBIIL BeTep. Ecii 310 TaK, TO CKOPOCTL CBETa JOJIKHA 31

G O CIKOPOCTHM ABYIKEHUHA 3eMJIM M HANPABJEHUS DACIPOCTRANE
i caeren. PeayabraTel onbToB A. A. Maiikenvcona (1852—1931) n
N Mopan (1839—1923) B 1887 r. noKa3adH, UTO CKOPOCTh CBETA OT HTHX
usitopon ue saBucuT. Tak, 3KCHEPUMEHT YUYEHBIX, M3HAYANBHO CTABNN:
Wi ile i ¢ 1IWIBIO TTOATBEDPANTD IMIIOTE3Y O CYLIECTBOBAHMM MHPOBOI'O MU~

(0, BIpORepL eé,

£ qpyroil ¢rOpoHBI, HU OAHO SHAHHUE HE MOYKET CUNTATHCA HCTHHHLIM 1)
16 (of, 10K OHO He OYAeT MOATBEDKACHO COOTBETCTBYIOUINMH 3KCICHU-
WAL LMY IAHHBIMY M He HAAET CROeTO IPAKTHYeCKOr0 IPHUMEHCH UM .
Lt I'ymbopa Mo ceepaeHMIO MyNIeYHbIX CTBOJIOB (1798) sacranwan
NI X YCOMITUTBCS B CYLIIECTBOBAHEHMH TEILIOPOAA.

Tnsnm obpasoM, 3KCNEePUMEHT SAB-
BOOte s UETOUMHIKOM 3HAHUH B KpHTe-
fent NN UCITMBHOCTH.

Boenminh  Jleonapdo 0O0a Bunuu
1152 1519) ropopua, YTO HAYKHU, KO-
PhE)rie e POJAHANCH H3 3IKCIIEPUMEHTA,
Wiah ochnon,l BCeX IO03HAHuM, Oecrio-
QB 11 HON LT 3a0My R AeHIH.

O CKONbKO HAM OTKPBITHH "Iy INLIX
FoToBAT npocBeUieHbA AYX
K onbiT, CHIH OUIMGOK TPYANIAX,
H renuii, napagoxcon Apyr,
U cayuaii, 6or n306peTATEND.
A, Hyuscun

MO HHPOBAHME KAK HAYYHLIM METOA UCCAEAOBAHMUA. Kpome na-
fa ey M SKCIePMMEeHTA B MOZHAHUM OKPYMKAKINETO MHPAa, Bonnimyo
il HUPNEeT MOZeIHPOBABME.

Mt yoice 1'OBOPUIIHM, UTO OZHA U3 MIARHEIX Iesiel BabMogeHus — 110Ul
M IOMEPEOCTENH B Pe3YNBETATAX 3KCHepMMenTOB. ORHAKO HEKOTOPLIE Hit-
Qe ey A061H0 W HEBOIMOXCHO (1DONGANTL HETIOCPEJICTHCHAO 1 (11~
PG, FOIUE UCHONLIVIOT MOBeas. B MOACHHX £ONUPYIOTCH TONLKO CAMIIY

| ¢ 160 1180 $0AHUME W METOIDE IO IANAH MUADA 2 1



Puc. 8. leorpachuueckan mogens — robyc {a); hranueckas mogens NapoOBOW MaLUWHbI

. Yarra (6)

BaXXHbIe IPU3HAKH M CBOMCTBA 0ObeKTa U OIMYCKAIOTCS He CYIIeCTBEHHBIE
AJNA U3YIEHHUA AeTann.

MopenupoBaane — 5T0 METOA HAYYHOTO IO3HAHNSA, 3AKIIIOYAOLLN -
CHA B CO3ZAHUHN M HCCAEAOBAHNH MOZAEJIeH pealbHbIX 00 LeKTOB.

Kaxxnas ecTectBeHHas HayKa MCIOAB3YET CBOM MATEPHAJILHEIE MOXEIH,
KOTOpPbIe IIOMOTAIT 3PUMO NPEACTABUTE cefe peanbHOe INPUPOAHOE SBJe-
HUEe UK 00BEeKT.

Camas uspecTHas reorpaduyecKas MaTepUAJbLHAS MOAENb — 3TO TVIO-
6yc (puc. 8, a).

Ha yporax Qu3nK¥ BEI ysKe SHAKOMUIUCH C CAMBIMH PA3HLIMHM MATEDH-
ANBHBIMU MOJAENAMH, KOTOPBIE IIOMOTANN BAM HU3YYATEH HJCKTPHYECKHE K
MArHUTHBIE ABJIeHUA, 3aKOHOMEPDHOCTH ARMIKESHHUA TeJN, ONTHYeCKUue ABJe-
HUA, yCTPOMCTBA PA3NHYHBIX MEX2HU3MOB (puc. 8, 6).

Ipu u3yueRnr GHOJOrHHE TAKHKe MIMPOKO UCTIOMb3YIOTCA MATEPHATbHbIS
Mozenu. JlocTaTouHO yNOMSHYTh, HAUOPUMEp, MOAEIHA B OHOJOTHYECKUE

Puc, 9. Buonoruueckue mogenn: ranasa (@), ronoBHOre mMoara {6), CKeNeTHO-MBILLEYHO
CUCTEMBI W BHYTPEHHWUX OpraHos (6)

]

Mhaea |

Pan 10 XimpnecKie Mopenu: LWapocTepxHesan (g} 1 obvémuan () moaesin Monexybi
W e MO KpUCTanna meau (8)

BB DCIOIIBIX wacreil 1BETKA, OPraHos uesoreka (pyuc. 9), CKeAeTON
L U NTIRA R TR Y I AR | I

Jla missied RN3KN0 UCIIOAL30BAHUE MATEPUANBHLIX MOAEaell U 1 XnMUuun.
Jan Sunianell 0nVISTHOCTA XWMHUKH HCHONB3YIOT MOJAEJIU ATOMORB, MOJG-
WY, EpHeTHAAON, YCTAHOBOK M AMNMAPATOB XMMMYECKAX NPOHIBOACTH.
LRI YY MOJNCKYJ XMMHYECKHUX BellleCTB AEMOHCTPHPYIOT L& IIHpOH-
SR s X 1AM 00HEMHEBIX MoxeNIfX. MX coOupaloT u3 LIAPHKOB, CHMIG-

B O K OCITLHBIE aTOMBbl. B 11apOCTEPIKHEBLIX MOARJIHX «ATOMIN? -
AN PIENOJIOKEHBL APYT OT APYyra HA HEKOTOPOM PACCTOAHMH M CITpi-
wasid Moy coboit crepxxenbramu, OGbEéMHBIE Moaend Gonec TOMHO
WO AT COOTIIONIIEHE MEXXAY PasMepaMU ATOMOB M DACCTOAHHUEM MEHULY
winsn n moneicyne, llapocrepicHeBasd N 00bEMHAA MOAENTN MOJEKYJL rium
Bavnne L1, sipnsioIeroca OCHOBHBIM KOMIIOHEHTOM NPUPOAHOIO U 6nero-

W P, nolcnaaIiel Ha pucyake 10, a, 6. MoieT1 KpUCTAJIJIOB HANOMUEIN®
W IADOUTOIKNICEBIE MOAENU MOJIEKYJ, OMHAKO U306DaKalOT He OTACHL:
G MO IE YL BETILECTBA, 8 MOKASBIBAIOT R3AMMHOE PACITOIOKEHMNE TUCTUIL
WL 18 1§ PUCTALIMYECKOM cocTosAHuH (puc. 10, 8).

Emé oguH TMII Mogeneit — CHUMBOJbHBIE (BUAKONLIG) MO
AeS M CKOpee OTHOCATCA K APYTOMY YPOBHIO HAY'IIOIQ 1
JHAHHA — TEOPETHUECKOMY, O KOTODOM NolfdT peun
caepyonieM naparpadge.

b it OOILEFO U YEM PASANYAIOTCA HABAIOAEHNE W IKCNEPUMENT

I,

b warona ponb HabNOAEHUA W 3KCNEPUMEHTA B HAYUHOM NMO3HaHWH

) Bwe MOWETE

b ORAPAKIEPU3ORATH YPOBEHb HAYYHOrO MO3HAHWA W NPOHUANIOCTPUPORaTL 670
KONKPSTHBMY TPHMEPaMi

£ OOLHCHUTD, AR HEro BbIABUrAIOTCA TMNOTE3bl M 3a4EM NPUMEHAIOT MAaTepH-
AHKIbIG MONENY B €CTECTBEHHBIX HAYKAX
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. Mpueeaute npumep U3 BalweM XNU3HK, KOrAA HA OCHOBaHMK HabAOAEHUI B
NPUXOAMAU K Kakomy-n1nbo ebiBogy. JloBOAUAOCH AU BaM NPOBOANTL KaKHUe
NNBO ecTeCTBEHHO-HayuHble 3KCMEPUMEHTHI AOMa, Ha CafoBOM Y4acTK
nuT. n0.?

2. Ha3osute hyHaameHTanbHble akcnepuMentol XIX — Havana XX 8., KoTopbl
3aN0XKMNHW OCHOBY TEOPUK CTPoeHUA atoma. Kakue Moaenu cTpoeHus arom
Bbl 3HAETE M3 KYPCa OCHOBHON WKOAMbI?

3. ChopMynupyiTe, B UEM COCTOMT CYLLIHOCTb €CTECTBEHHO-HAYUHON TeOPHH BY
Ta/u3mMa, rocnofCTBOBABIUEH B XMMWHK BNNOTb A0 cepeanHbl XIX 8. OTkpol
TMA KaKMX YYEHDBIX MPUBENM K Kpaxy TEOPHUU BUTA/IW3Ma, B YEM 3aKaiouvanac
ugen vx oneitor? [lna oreera Ha 3T BONPOCHI WCMO/B3YNTE BO3MOMHOCT!
UHTepHera.

4. UaroToBbTe U3 NAACTHAWHA WapocTepXKHeBbie U 06bEMHDIE MOAENH MOAEKY.
BOoACPOAa, BOAbLI, aMMHaKa U MeTaHa. Kakue XapakTepHCTUKH MONeKyn oH

oTpaxkaloT? Kak coCTaB 3THX BEWECTE MOXHO OTPa3nTb ¢ NOMOLLbIO 3HAKO
BbiX MOaenen?

N—— p— ——— s — .t ey

T - -
\ 1
o

5

- - e —

Teopus Butanuama v eé Kpax. 2. Poab €CTeCTBEHHO-HAYUHbIX 3HAHWHM B MOeN
Byaywen npochecCHOHaNbHON NENTENBHOCTH.

§ 3. TeopeTHuecKHi ypoBeHb
HAy4YHOro NO3HAHHUA

1. MNoarovosbre pacckas o pa3sMTUH MaTEMATHKH & apesHUx BasunoHe, Anex
canapun, Uuanu, Nepcun, Cpearen Asuu.

2. Mpueeaute nprMepbt PasnUyHbIX MOJENeH M3 06AaCTH OTAENbHbIX ecCT:
CTBEHHbIX HayK.

MOAENUPOBAHWUE HA TEOPETUHECKOM YPOBHE NMO3HAHHWA. Kax il

Y3HAJIH U3 MPeInAYIIero naparpatba, Ha 2MIITHPHAYEeCKCM YpPOBHE IIO3HAHNA
IOCJIe HAKONIJIeHHA SKCINePHMEeHTANbHEIX (DAKTOB BHIZBUraeTcs rHIoOTesa,
KOTOpada IIpoBepAaAeTCAa ¢ IOMOHIBIO 9KCIIePHMEeHTAa.

Ha TeOPETHYECKOM YPDOBHE NO3HAHMA NIPOUCXOAUT OCMBICIEHUE IKCIIE-

PHUMEHTAJBHBIX ZaHHBIX, pagpaboTka u 000CHOBAHHE M'HIIOTE3, IOCTPOCHAE
Teopun. B 3TOM cryyae YUEHHIHA CTPONT MACATBHYIO MOJENE O0bEKTa AN
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RO, BLADRCREYT FRIOTGIY, BITTONHHCT TROPRETHICCION nechoaonnnue

MAE I (MGG PECHIOPAMEIT ¢ MOACLIN) 1 NPONOAT ponilinmil bice
PG MGTE U BOATBEPACCHUI CHPAHCAJIUROCTUA PHITOTEINT,

TLAGA LI MOJRAL — DTO MBICACNTO NPEACTABINCMAN CHETEMA, (180
WU IR 0cOGCIIINCTH M CROACTRA PEAJIBROIO OGHEKT, ANACHNA
AR MpGIeren, HAYMCNUE KOTOPOR AAGT ToBYI0 uHpOpManuio ol Hrom

alftuss ce, nivIIII, UpoILCece.

LMl MOTOAAME I03HAHNA HA TEOPETHYECKOM YDPOBHE S BJIHIOTCSH
BEROIN POIBIHG U MBLICICHHBIA 9KCNIEPHMEHT.
I penoene neex (M3HMeCKEX TEOPHI U 3aKOHOB JISXKAT NACATLILIEC MOJIt-

L albnenron. Hanpumep, xaaccuyeckas mexaHuxa HeioToHa nocrpoena
S Se N e MrCpPUAJBHAS TOYKE», .
Wi iiMenanus napaMmeTpoB co- ! 7> HanoMHum,
Sranunn rapn {(lanacHug, o6béMa K
PO Y Pl ) 3RITUCBHBL Iad MoJe-
b sndeannumd za3», T, e, AJIa Ta-

4YTO mamepuait

HaR MOoYKa — 3TO TN, huiMepi

MH KOTOPOro MOXKHO Upeiabpan,
B YCIOBHAX KOHKPETHON Bajlnu,

Sl e, PREMePAMH MOJIEKYJI KO- —
L 0 e DI MOJIeIICTBHEM MOYKHO NpeHebpeds.,

N pponeces naKoNJIeHNa SHAHWHA 1 COBEPIICHCTBOBAHRA IKCHEPUMAN
WRALIOIL Bae TPOUCXOINT yeaokHeHne Moaeneli. Hanpumep, ecan cuatin
Be Dt S HenioO ypaBHeHHe, CBA3bIBAKOLNEe APAMETPBI COCTONINS WAL
B LM, 1O 11032Ke B 9TO YPpaABHEHIIE€ BBEJIH IIOIIPpaBKH, YUNTHIOQIGIING
Pased MONCKYJE 1 BX B3anMOAeHcTBYe, U IPUITIN K YPaBHCHUIO, (1IN
PG IeM Y HoRcAeHHe BoJiee CII0IKHOM MOAeau — «Peasbibiit 2149,

Pisiin e 11peJICTABJEHNI 0 CTPOSHHH aToMa TaKMKe CONPOBOMIANAOEL
Pomsmnenuem cosgaBaeMbeix Moneneii. Ileppoit Mojennio aToMa HPUILITHD
anmenin st Jxe. uwe. Tomcorna (1903). Coraco 3Toi MOjenH, wtom
Gl LG 3 BAge LUapa ¢ PABHOMEPHO PaCHpeZesIEHHBIM O heemy
LIRS Y U1 TCIBHBIM 3aPAZOM ¥ BKPAIUIEHHBIMI B HETO OTPHILATC LI
Seumanamn ektpoaMu (pac. 11, @), 9ra Moaens 00bACHAIA HINECT
WAL 10 M3 IBJISHUS IPOBOAMMOCTH U SJeKTPH3AIINH.

Pue. 11, Monenn aromon: @ — Tomcoua; 6 — Paaopdopaa

Fotee 1801ANKHA W MOTOJI NOIHATIAN MUpa ?5



Onuneo noeste roro, a3, Pesephopa nporén onuera e obuyienn
TONKON METQNINUECKON (POALIM G-tIACTHHAME, 11O IIIIICLD neobxoMMoCT
B Oomee cJoKHOM Mogenn aroMma. Mozgeap aroma Pegepipopara noayuuna
HasBaHME NJIAHeTAPHOH. B 3Tol Moae/nun B LeHTpe aToOMA HAXOIUTCA IIOJIC
JKUTENIPHO 3APSIMKEeHHOe AAPO, a BOKPYDP HETO BPALIAIOTCS OTPUILATEABHO 38
PAMKEHHEIE 2JIeKTPOHBI (puc. 11, §). 3Ta Moenb, 00 bACHAA PAJ BIEKTPUY
CKUX ABJIEHUH, He MO3BOJAIA NOHATE MPHYMHY YCTORYUBOCTH aToMa. Bex
IPU ABUKEHUM 3aPAMEHHBIE YaCTHLLI — BJIEKTPOHBI — JOJIMKHBI U3TYHaT
9HePruio ¥ PaHO MJIM MO3AHO YIIacTh Ha AAPO. B 3TOM ciiyuae aToM Ipexpa
TIL 661 CBOE cyltecTBOBaHMe. OXHAKO HAYEro NoAOGHOTO He IPOUCXOLHUT.

Mogen» Pesepdopna OblIa YCOBEDUIEHCTBOBAHA AATCKHM (PUBURO
H. Bopom. B coorBeTcTBUM ¢ Teopueit Bopa sIeKTPOHBI, HAX04ACH B ATOM
Ha CTAlMOHAPHBIX OPOUTAX, He U3IYYAIOT U He [IOIMIOIMA0T S3HePpruio. JHe
THsl 5AEKTPOHA MeHseTCA NPH nepexole ¢ ogHON opbuTsr Ha Apyryio, IIp
3TOM NepPexo] dJeKTPOHAa Ha DoJiee BRICOKHY SHEPreTUYeCKHit YPOBeHDb CO
TPOBOXKAAETCHA NMOTIOINEHHEM aTOMOM (POTOHA, a IEPEeXOA U2 COCTOSHUA
Bonbreit 3HEprueii B COCTOAHME ¢ MEHBIIEH dHeprueit — M3NyYeHHeM o
TOHA, C MOMOUIBIO TAKOH MOJEIH CTAIO BOZBMOMKHO O0BACHUTE YCTONUMBOCT
aATOMOB, OHa OCTATOYHO XOPOIIO ONMHUCHIBAET CTPOEHE ATOMA BOAOPO/A, HO
TOMOIIbIO HEE HeNIb3s 00 BACHUTE CTPOeHUe BoJee CIIOMCHEBIX ATOMOB.

Ha mpumepe cosnauus Mogereif aToMa MBI BUAUM, YTO ¢ PA3BHTHEM HAY
K¥ BBEIABIAETCA OFPAHHYCHHOCTD TOH MM HHOM MIeasIbHON MOAeNH, B pe
3yJbTaTe MOJeJIb PASBHBAETCA U COBEPLICHCTBYETCS.

B pazne cayuaeB HCNONBIYIOT MOAEIH-aHAJOTHE, AHAJOIMA IO3BOIAE
Ha OCHOB€ YCTAHOBJEHHOIO CXOACTBA OQHUX CBONCTB 06BHEKTOB ACAATH BbI
BOJBI O CXOACTBE APYTHX UX CBoMCTB. Hanpumep, HHAepAaHACKU YUSéHBE
X. I'bizerc (1629—1695), BrIABUB 061He CBONCTBA 3BYKA ¥ CBETA, TAKH
Kak oTpaKeHHe, NMpeJIOMJeHHne, HHTephepeHUua, Audpakuus, OIS
K BBIBOAY, YTO CBET UMEeT BOJIHOBYK NPUPOAY. B 5TOM cayduae 3BYKOBEL
BOJIHBI CJIYXKHIIN MOAEIbIO-aHAJIOTUEH ANA CBeTOBBIX BOJIH. MeXaanuyecKHU
KOJIe0aHUA MOTYT CAYKHUTH MOAEAbIO-aHAJIOTHEH 3eKTPOMATHHTHBIX KO
JebaHnii, YCTAaHOBUE CXOACTBO YPABHEHUH, OIUCHBAIOIINX MeXaHITIeCKU
A 3NeKTPOMarHUTHble KOIe0aHHA, MOMXKHO IIPOBECTH AHANOTHH MeXJ

(PUBHUECKMMH BeIHYUHAMH MeXaHU
KH ¥ SJAEKTPOAMHAMHKHN, OIHCBIBAIO
IUMH Kostebannsa, 13 dhopMyar repn

»> HanoMHuMm, uto
T — mepuog xonebannii,
— Mace o
4 R 071a KOJIeOaHHK TIPYKUHHOTO MASTHHA
k& — XECTKOCTD ITPYKUHBI,
L — MEAYKTUBHOCTS KATYHIKH,

C — EMKOCTb KOHALHCATODA.

HBIX KoJiebauuii: T = 21r\/EC .

MbICNEHHBIA 3KCNEPUMEHT. TeopeTuueckoe UCCIAEHOBAHUE MOLEAH I0-
3BOJIAET NEPEXOJAUTh OT PEANBHBIX OOBEKTOB W NMPOILECCOB K MALATHLHBIM
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ka: T = ZnJ 5’5‘5 MOMHO IIOJYYUTE
(hbopMyJly TlepHoAa SIeKTPOMATHUT-

WO, A RETH0 C ROTOPBIME LT IOSMOITOCTL HOIEY NI DOSYI D

P ORI MO 1€ PO LIV 00t m.,
b’lﬁml.u‘i DRCHOPHMENT — TO MOBNTRTENLIUBIT TTPOILECE, BOCeo
mt CHTYIILIG  POILIOIO DKCHEPAMEITA W OCYULECTBASCM b

DI BACRLHO MO,

BBET N

Wiiapae  repMuit «MLICJICHHBIR  3KCIIepUMEeHT» NAyiRy
W Ay (1836 1916), apcTpuiicknit Gpuzuk U Guaocod. On rosopua,
SR S ) OIS MOYISET MBICTIEHHO CO3JATHL TY WM HIIYIO CUTYHIL NI,
PR ol peaca@énnhle YMCTBeHHbBIe AeHcTBHA U MOJYTUTE peaydlrarr,
P i Oy uer coornereTBOBATL PE3YIILTATY B PEATbHON XMU3HH,

B aie s AnruupocTn YUéHble TPUIepKUBAIHCh MHEHNA, YTO HE PeJily
B SRS HERUMENTE), A MMCHHO MbICTEHHBIE SBIAAKTCA €IMHCTBEIHO Rep
P MM OB HA IS OKpYacatollero Mupa. Hanpumep, Fepost AJ:i-ir
PR sk (I n, 10 HL 3, Wan 1 B.) onncan MHOTO PA3NMYHBIX u3olbpeTen
B R R OB X B NONAHBIX YCTPOHCTRE U ABTOMAaTOB — MHEBMATHTICCILNE
B, A il nacoc, BOAAHOR OpraH, TepMoCKom, cudoH, Tpoohpniy
WRI R Py pOun 1 . . (pac. 12). Ho Bcé 3T0 OB TOIBKO ooHcal, WHIerae
B s N PRICTUKE.

I %nae i nprmenss MBICJIEHHOE SKCIIePUMEHTUPOBAREE IPU B3y ennu
S annasen . Mayuaa ceoboguoe najeHue, Nammneit onuena chejly
o a e e penepumerT. UpeANooXIM, UTO ¥ HAC ECTH Y INGY
P e 0 myanseriag Tysa, ECIH CUMTATS, YTO TAMKEIBIE TeJla Itjnion
R K, ro SAPO AOJISKHO NaAATH C GOJIBIJI(?‘I:'I CKOPOCTbLIO, {1 MYItl
PR S ¢ menbuleii. IIpu mageHny COeIMHEHHBIX BMECTE tiyJn #
B Bane snanoe Teso JOMKHO YCKOPATE MeHee THAXENIoe, a Melee 1

, -

w.

Hﬁ

I*us. 12, YorpoicTtaa lepaHa AnekcaHApHHEKOro (PeKOHCTPYKLUMA):
e e NHKGPINW HACOC; 6§ — NApOBaA MawuHa
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S A LALL Y MR Ay

—I J Y HODOToO 1'eJin (:ICI)])!)(’.'I‘I- AUCREZNCIEIL FHRRITONIT IS cpe
h‘ ’ 3 L) My apupmernaeckomy cropocradl syipn 1 nyam
Ll HOBOE TeJIO ADJIHHO Ma/IUTh CO CHOPOCTLI) MEH

N e, YeM CKOPOCTb OAHOM M3 €r'0 COCTABHBIX
creii. Takum 00pasoM, BOBHMK&ET NPOTHBOPEYH
U3 KOTOPOT'0 MOMHO CHAEJATL BLIBOJ, YTO BCE TeJ
OajawT C OAWHAKOBOHA CKOPOCTELIO.

B coBpeMenHOH HayKe MBICJGHHEIH SKCmep
MEHT HCNOAb3YeTCA IIPY U3YYEeHHWH sABAEHUL, mpl(
UCXOAAIMX € MHKPOOGBEKTAMHU, HEeAOCTYIIHEL
HEIIOCPeJCTBEHHOMY HAGIIOASHHIO.

PaccMoTpum B KadecTBe npumepa CIeAYIOLINN MBICHEHHBIH 3KCIIep
MEHT, KOTODbIH B! IPOBOAMJIN Ha YPOKAX MUSHKHN NPH U3YYCHUM THAD
craTuyeckoro AasieHus. IlycTs B HekoeM cocyae HAXOOWUTCS SKUAKOCT
TJIOTHOCTBIO P, BERICOTa cTonba KUAKocTH — f. Heo6Xx0guMO MONYIRT
(hopmyay Asisi pacuéTa JaBIeHUA KUAKOCTH Ha THO COCY/A, TJI0Ia A5 KOT
poro S. BeINOMHUM MbICAEHHBIA 3KCIIEDHMEHT: YCTAHOBHM 38BHCHMOC
AABJACHHNA XKUAKOCTH HA JHO COCYZA OT BLICOTHI €€ CToJ0a U OT eé ILJIOTH
ctu. [TocTponm Mogens 06 beKTa IPH YCIOBUM, UTO RUAKOCTb HECIKMMaeM
(T. e. €€ MIOTHOCTL HE 3ARUCHT OT BRICOTHI CTOJI0A U ABASETCS OOCTOAHHQ
BEJIMYHMHON) M UTO HA CTOJb MAJIOHN BRICOTE, KAK BLICOTA CTOAGA HKUAKOCT
YCKOpeHne CBOOOAHOTO NaneHud He uaMeHserca. s YBEODCTEA BBIYHUCI
HUW BO3EMEM COCY/ NPABUILHON (DOPMBI B BULE IIPAMOYIOJBHOIO Tapaii
Jenunena (puc. 13).

HedcTBUA, KOTOPblEe MBI COBEPINMAN IpH MOAEAVPOBAHUN, HA3LIBAD
cA abcrparuposaHueM. MBI OTBAEKJNCH OT HECYLECTBEHHLIX CBOMCT
06beKTa MCCNeNOBAHUA, T. €. HEe OYNEeM UX VIWTHIBATH IpYU aHAIKU3e MO
Leau.

Hanee BeIBefeM HOpMYTy: AaBieHUe P 1O OnpeJieIeHHIO PAaBHO p = 3
rae F — cuna, AeficTByIOIas Ha IHO COCY/A CO CTOPOHLI HHIKOCTH, DABHA
Becy JXHAKOCTH, S — MIoliaAsL AHA cocyAa. Bec mokoamedcs mMuIKOCT
paBeH: F = mg; macca MUAKOCTH 11 = pV, ree V — 00BEM »KUAKOCTH, A p
OI0THOCTE. CoegoBarenbno, F = pVg. Noacrasus aTo BhIpayXeHue B hopmMy

_ pVe
1y AABJEHUSA, NONyTIaeM: p = ~z= = pgh.

Mpb1 mocTpOMIN MACANBEYIO MOAENb PEATbHOTO ofbeKTa, OmpeReNuId
NAeaNN3upPOBaHHEIe YCAOBUA (DYHKIMOHUDOBAHUA MOJAEAUN, IPHMEHMJT

HU3BECTHBIE B HayKe 3aBHCHMOCTU MEKAY BeNHUHHAMU K TOJYUHIH UCKO
MBIl PERYJIBTAT.

Puc. 13. EmMxocte gns
MbICAEHHOTO 3KCNepK-
MeHNTa no pacyéTy
AABAEHWA HMAKOCTH
Ha AHO Cocyaa

MATEMATUHECKOE MOAENUPOBAHME. B coBpeMeHHEIX HAYUYHBIX HCCJIe-
AOBAHUAX BCE LIMDE NPUMEHAIOT MaTEMATHYECKOE MOAEAUPOBAHYE.

—

[maea

FHACERON MOAGIPORIVTIG — PO SRMEIR HEXOAROTG 06
o0 MIEMITIHeCIEOE MOJAGHLIO 1 uianefiies qaysenne oe Coo
MATEMATAMOCIKUX METOAONH, B OTOM GIede ¢ NCioaLsauaiinem

(LI

B v 1 OS MATEMITICCOTO MOJEJITPOBRILIN MCUIITUCDH 110 Mt
”m L MIVTOMATHIKK. :

Ml comn raocitoe MOJIJIMpoBaane OpuMensiu enié B Jlpennem mupo
WS 0 aeTRONOM K, KO TOHBRAUCE TOHATUS IMCI8 U durypunl, Koo
PSSOl SHNKOTBIMY MOJI@IIAMA peaibHBIX obbexTon. B juuinneii-
W ¢ i erIteM  MONTeMATHKHE MATeMaATHYeCKHne M(J,H.GJIH"H[)HM(!IIJIJIM('.I.
HRE Sl uitn SMITMPUIECKH YCTAHOBJIEHHBIX 38BUCHMOCTEN.

A5 buropaps paGoram HeioToHA o noaBIeHuI0 AU Pepeiuiit,.-
B W ECEDIJIBHOTO MCUMCJAEHMA CTAJN0 BOSMOMCHBIM CTPOMTL (000
S ate MaLTRMIFTRNICCKEe MOJeJIN.

L sresy im0 3eme, NOCTPOSHHYIO HA OCHOBE 3aKOHOB MaTC¢MI'TU-
A & ki, 1 IEPOTHBOBEC MPeACTABIEHHIO O reorpaduu Kak 06 oumca-
i wayico nocrpoua B XVIL B, B. Bapenuyc (1622—16507). C ITOIO
WIS ICTOMITKIC) CTAJIA IPMMEHATHCS He TOILKO IS MSMEPEHKHN, 110 1
Sak muineacionn pOPMYI, OTPAKAIOIINX [IPOIECChl BIAMMOACHCTBUH M-
B P M pH poHBIME TeslaMiA. CTOPOHHMKOM BHEAPEHUSA MATEMiTH:
W0 MOAMINPOBALEA B (DHIHYECKYI0 reorpad®nio u I‘GOJ{OI‘HK) OnJL 1
B L Hamonocons, IPUMEHNBIIYMA €ro A8 KOJHYECTBEHHOM OlLeHKU n1

PR b ent w1 TN,

Huo N1E n. MareMaTHYeCKOEe MOAEJUPOBAHNE SAKJIFOYAJIOCE B COHANIINN
BT e IO IO OITUCAHUA NIPHPOAHDBIX ABJEHUN B Buae GopMyJt U ypuiw
Sl d), oot ICIIOABLIOBAIMCE AJIS BBIIIOJIHE:
Lo neonsnammiax pacuéros. Ilosxke marematH-
W e MuMenn, II0CTPOEHHBIE ¢ YUETOM Xapak-

S (I IGCICM X SBJIEHWH, TTO3BOJININ CTPOUTD

S Al O CBOMCTBAX IIPOLECCOB M Jie-

Wie wasogine. Tak, B cepeguHe XIX B, Mak-

Lad . nivanyn  DJIEKTPOMArHUTHEIE SBIEHUH,

L e reopuin, oOBACHAIOIIYIO 3TH ABJe-

nan. Pavemarprinasg saeKTpOMATHUTHOE B3AUMO-

By, on BBt PEOMETPHYECKYIO MOJEeNs CUII

e CIO1LX JVHAKA 3JeKTPHYECKOr0 IMOJIH.

B A TR TIIG TTOSRONTAIA MY NTPEeACKA3ATh cyIie-

SENLE e POJLMOBONTH M X CROHCTBA, TOCTPOUTE Ti. C. MUpOnOnbCKUiA.
RO DRI POMATHWTHOTO MOJTA. Moptper Muxauna

I} NIX 0, imuporoe npUumencHne ioJyUAaiIu Bacunpesuqa lomoHacara,

1787 .

g MOTeMIrIeCKne MOTOMI Hayeenms
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RAMMATD B MACHRTHOTo nonn Seman, ofpasoutintn a passiran bemitoil mM
TepMK,

Pojan MaTeMOTHKH B MATCMATHUUCCKOIO MoAeAuponnnnn @i 6oanl
BO3PACTAET B COBPEMeHHOH (PHIMKe (B TEOPUH OTHOCUTEALIIOCTH, KBAH
BOM MeXaHMKe, (PU3NKe 3JIeMEHTAPHBIX YACTUI). ITO CBIBAHO C TeM,
COBPeMEeHHAs PHU3NKA HMeeT JeNo ¢ 00BeKTaMu, HeAOCTYTHEIMHU IS Hel
CpPeACTBEHHOr0 HAGIIOAEHMA M JeJAIOIIMMH HEBO3MOMHBIM IIOCTPOEHMH{
Haraaeol Mopenu. ITosTomMy 6e3 npuMeHEeHEHA MATEeMATHKH HEeBOSMOM
ry6oKkoe NOHUMAHAE CBOMCTB 00'BEKTOB MUKPOMUPA.

B Bacrosaniee BpeMs MaTeMATHKA aKTHBHO HCIIOAB3YETCS U B XHMM
Knaccuueckne Mopenu XUMHYeCKHX IIPOIECCOB — HTO yPABHERMSA pea
nwni, CoBpeMeHHaA KBAHTOBAsS XUMUA — APKUY IIPUMep NpUMeHeHNld
BpeMeHHOoi MaTeMATHKH B XHMHH, TAK KAK OHA MO3BOJIACT 00'BACHHTD NP
poAy aTOMOB XMMHYECKHX 3JIEMEHTOB W NPEACKA3aTh NOBedeHNe o0pas
BAHHBIX HMH BEIlleCTB B XHMUYECKHX PeaKLHUAX.

B (pusure M XUMHUH MATEMATHUYECKOE MOAENVPOBAHHE IPUMEHACTE
yiKe JaBHO, Teleph e OHO MIHUPOKO HCHOJbL3YeTCS U B OHONOTHH, I'eoli
THHA, 3KOJAOTUH, reorpadun. Hanpumep, Opm MCCIeA0BAHUAX AUHAMUK
NOnyJIAUMH, IPH MOHUTOPHHTE COCTOAHKA OKPYMAOMIEH cpeasl, Moea
POBAHHH SKOCHCTEM, FeOKJHUMATHYECKOM IIDOTHOSUPOBAHHH, NPOTHOSH]
BAHHH NPHPOAHBIX KATAKJIN3MOB (3eMJeTpACeHU, MyHaMu 1 T, I1.) N U3
MeHeHWI reoJIOrHYecKOT0 COCTOAHNUA OKPYKAIOLIEH cpebl.

TaxuM o6pasocM, MATeMaTHYECKOe MOAEJHPOBAHME IPH HCCALHOBAH
¢dusmuecknx, GHOMOrNYeCKHX, XUMHUELCKHX, reorpadnuyecKux U ApYyr
006beKTOB M ABNECHWI OPHPOAE] IPEANONATAeT BEAeIeHne OOIIMX MOHATHE
CO3AaHUE M NCccefoBaHlie MoJdesiell, BHIACHEeHVe PYHAAMEHTANLHBIX IIPUE
LUIIOB, JICHKANTNX B OCHOBE U3YYaeMBIX CHCTEM.

secesssrveere Ié

TIponiecc HAYYHOro NOZHAHWUA NPEANOJArAET, YTO Yesd
BeK A0JKeH CBOOOAHO BAAZETH TEPMHHONOTHEH, KOTOPA
ABNAETCA AIHIKOM HaykwW. Bor 06 sToM u moiagr pedy
B CJeAYIoleM nTaparpacde.

© Bbi 3HaeTe

p H{TO TaKOe TeopeTHyecKoe NO3HaHWEe U KaKYIio ponb B HEM UrPAKT TEOPEeTHYE

CKOE MofgenupoeaHue, MBIC/IEHHBIN IKCAEePUMEHT U MaTEMaTHYECKOe Moaen
poBsaHue

© Bbl MmoXceTe

p OBOCHOBATD 3HAUMMOCTb MBICAEHHONO 3KCMEPUMEHTA ANA Pa3BUTHA HayKW:
M NPOVAIIIOCTPURORATL 3TO PaboTami yuéHbix-ecTecTBonCTbITaTeNeM

) NPUBECTH NPUMEPbl MATEMATHYECKOrO MOAEAHPOBAHWUSA B (DU3UKE, XUMM
B6uonorum, reorpacnm

40

lnaea |

NN HKTE JRABHHA

| 1 pmminio SMIMPUISCKWA W TEOPETHHECKUW YPORHH NHO3HAHKA,
§ lpssginte npUMepbl BAEANbHLIX MoAaenem.
3 B faminine 1Y Kypea XvMuW, 4TO Takoe WU30TONDbI, 3AMULLIKTE CUMBOJIbI NPU-

PRAINIR HAGTONOB BOROPOAA W KHCNOPOA3, coctasbre (QOpPMYNbl BOADI, 0b-
P SHIOR KIDKOBIM K3 U30TONOB BOAOPOAA U Kuf.nopona. Cmoxete nu Bbl
16 DI 11 MATEMATHUCCKYIO bopMy/y ANA PACHETA YMCNA BOIMONHDBIX Ba-
gaiisti TOR MONBKYA, 3HAA YACNO M3OTONOB KAXBOro 3nemema’?

% Hpveanking nputuy ®. Kpueusa «HoloToHoBO abnoko»:
s lNocnymaiite, HoloToH, KaK Bbi Caenanu 310 CBGE OTKPbITHE, O KOTO-
15004 110G CTONBKO pa3rosopy?
{ M 16 SHAIO KaK... [POCTO CTYKHYJIO 8 TONOBY...
ftnoxo cTykHyno? A eAb NPU3HaNTECH, 3T0 AGnoKo HLINO K3 MOETO
AN ;
Uik ¢ 1ONIM KXKOBIK 8 CBOEM asBOpe

e s ICAICKK <>, i a
Fla jipyron aeHb, KOrga HbioTOR NpYLLEen Ha ceoe HanobaeHHoe Mecro,

B Ousa cinena. 3a 3abopom noa csoel AbnoHen cnaen cocen,.
Diuixnere? — KWBHYN coceny HoioToH.

W neperoapueanuch vepea 3abop,

Yiy..
Tl € 10/1M OHU KKABIA AeHD — HbIOTOH U cocen, 3a 3abopom, Beruu na
Bafis, Comne obmurano HotoToHY FON0BY, H €My HUYEro He OCTaBasloch, Kak
SANIILCN MIYUEHWEM CBETOBLIX ABAEHHNY.

O A 10, O Kakux OTKpbITHAX HbloTOHa FOBOPHTCA B NPUTHE, KaKoe M3 HHX
MR | xapaKTEP 3MNHPHYECKOTO 0606Wenus, a Kakoe — MaTEMaTHYeCKoro

MO IMPOBAHUR,

b s mHBOro co3epuaHns K aBCTPakTHOMY MBIACHHIO U OT HEro K np?_lmw
Wi 1AKOI AMANEKTHYECKHN NYTb NO3HAHWA NCTUHD...> (B. N. J"lenmé]. po.-
WIIIGCIPUPYITE 3TY MOAENb NO3HAHUA NPUMEPaMU U3 PASAHHHBIX © nacreu

W1 190 THOMBIX HAYK — (OM3WKK, XMMHH, 6UONOrMKU, 3KONOTUH, ACTPOHOMUH,
isenminc Kon reorpadunm.

~ luww ann pacheparos B o ol

| L HRepiIoncIBOBAHHE MaTeMATUYECKOro MOAE/HPOBAHNA B pe3ynbiate paa-
Sl BRMCITATENBHON TeXHUKM, 2. MbICASHHBIN 3KCTIEPUMEHT W MaTeMaTH-
W e MOjeMpOoBaHKe mnocodos U yuénbix [pesneit fpeuun K Apesnero
Wee (s, | Mosienn CTpoeHUA aToMa — NPeAwecTBeHHNKK MOAENK atoma Tom-
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1

4 B S res CHenE TRYOIW K Ancigeiamn, B Onosorun e rema aay i i
™ ﬂ3b||( ecCTeCTBO3HaAHMA SRS cneTnierest 1o GHIOM B LIo# {Onapiait) dnonorauecioil o
i — — Wt e Onn HCHOJ WY resr n ﬁ!l'l'{llllll(l!, BOONOIHI, MRPKOIOIITH
AL R o i puDnx ) 1 MEEPOOUONOIHY (YK 0 MRKPOOPIIMEIKIMIX ) AL O
!. BcnoMmHuTe hamuamnm BbIAAIOLLMXCA YUEHDIX, B YECTb KOTOPEIX BbiIM HAIAM Se issiici | (11111 OPLRHKBMON, CHABRIILIX TOH MAK NITOR CTenennio poac-
Hbl XHMHUYECKHE 3/1EMEHTbI, (PU3UYECKHUE BE/THHUHD), PACTEHUA, - Pusconon, Hagranue npeacraniser cobol CnoBOCOUCTAIME B NN
2. OBochyiite, ans yero epasam, reorpacam, Guonoram, XUMHKaM, OU3MKAR P el Mai pojin ¥ UMCLiM BHla {coruracio TEPMUHOJIONAK, 11PN
HY>XHa CBOA TEPMUHONOIUSA. W B maorsecicoil noMenaatype, HaupuMep: Homo sapiens, wam eso
1. JokarkuTe, UTo s3blK eCTeCTBEHHbIX HAYK BaM YXXE& 3HAKOM, W NpuBej Wb peiicarninids) GO UMeNY Poga U BUJOBOrO 3MHTETa (COTVIACHO DOTHHNYG
APUMEPBI TEPMUHOB U3 BUONOTUH, XMMUK, BU3UKH, reorpachuH. "’{'u;-umm,llm‘llll. nunpumep: Ranunculus acer, win Jiomux edicui).
Pla posis neetyil nimeres ¢ 60as1uoi GyKBBl, NMA BUAA (BRAOBOH HOA
PE ORI MAeN RO (TA%Ke eCITI TPOUCXOANT OT HMEHM Co0CTnenIe:
A3bIK HAYKW — CNOCOB OBMEHA 3HAHUAMMW. Illeeackuil ecTecTRO 100 I tenere Onuppnoe IIagBaRMe, KAK NPABUIO, Numercs kypeusom. Ha-
neitatesks 1 Bpau K. Jlunueit cxasan: «Ecau ne 3uaews nazeanuit, meplffll THENEE L HAYUIHLIX KPYTaX 3aMe1aTeIbHYyI0 fpafouKky MaxacH (puc. 15, a)
emcesa u no3Harue seuweil». BBICKa3bIBaHME BeIWKOTO JIMHHES MOXK Sauny Papiilo machaon, a wunoBHuk (puc. 15, 6) — Rosa caning
nepedpasupoBaTs Tak: «Ecau THI He Blazeellb OCHOBHEIMHM TepMHHA m SOOI
€CTEeCTBOZHAHUS, Thl He MOMKEIUb CYNTATH CeHsT KYIBTYPHEIM HEeJOBEKOM s i yeMest BOYMOMKHOCTBIO M [IOBTOPMM OCHOBHBLIE CHCTEMATHHC!
B nponecce HayuHOro MO3HAHMA CKJIAXBLIBAETCA OCOGBII A3BIK — HAYUH SR L g g (TILeOT ), TIPHHATEE B GMOJIOTHH, Ha NIPEMepe OYporo mea
TepMuHbosiorua. HecoMHeHHO, OH Heo6X0oauM AnA wHGOPMALHOEHEOrO Off M. WHtHpOIG 1EDEAKO CUHTAIOT CHMBOTOM Pocecun.
MeHa, B3ANMOAEHCTBUS CIIEUASUCTOR PA3IUYHBIX CTPAH, AJIA OJHO3HS B —
HOCTH 000O3HAUYEHM A OJHIX U TeX ke 00BeKTOB, ABICHU, BeauanH. JIob: papcrio }RI,'.IBOTHHe - ﬂ"ﬂ‘!‘_“
My ;enosezcy, B Kakoit 6bI mpoeccHoHaNBHON cdhepe OH HH TPYIHIIC Tun XopaoBble Chordata
%5 Bro ey, o6 SA0600 e, A% ol az o AW abedl e | Mnexonuranome | Mammalia
PaBOI \
CaHHA B JIIOGOM TeKCTe He3aBHCHMO OT TOrO, XYAOMECTBEHHOE 9TO TIPO Orpap | Xuurable | Carnivora
BeJleHNe, pesioMe, GNBHEC-NUIAH, MPUKA3 110 OPTaHUIAIMY TN PeKIaMHED Comedictso | MenBexbu Ursidae
njaakar (puc. 14). - 20 Skl 1 o
Pasn Measenu Ursus

BMOHOI'?‘-IECKASI TEPMHUHONOIMMA U EE OCOBEHHOCTWU. TepMuuoa ‘ B Bypseiit MmeaBeb Ursus arctos
THYECKHH annapaT eCTeCTBOSHAHHA — 3TO COYETAHUE «ABBIKOB» OTHEJN - —
F5 0y e O 150 BHOIOTMYECKO HOMEHKIATYPRL, HO U MeIUIUICItO
PR rin (RaToMUYecKoH, dapMaueBTUUECKOH 1 Ap.) COCTARANIOT

AL T pimapns OHONOrHYeckux oBBeKTON:
B Bt Maxion; 6 = NIMAOBHAK OGHIKNGIRNNIGIK

Puc. 14. XuMuueckune «asnbi» Ha BblBECKaX v 3TUKETKAX TOBApOB

B s (e 41 1AHHO 1 MATOR] UG IATIHI MU0 33



T R T AL FTRR T PR N SR R Nuy by, oren oM AlLOy, ol
B (V) PLOp, RMAPOREIL IEpLIs NaOLL, ruapoien deee
t11) Fad G raaposceiny conesn (L) Fo(OH),. Ovennguo, ne in

JINTUHCIKHAC BNBRAITUA, IKOTOPLKIC NIWINYPCSE A TLOJE IOe st IpasuanmM N
TUHCKOH rPAMMATHRA. OAHAKO /18 KAKIAOH OTACKLNGHE (rpaein MeamiL
CKOM HayKH, HANPUMEp AHATOMMU, CYLIECTBYIOT ¢HOW IIOMOHKJIATY

3a aHATOMHAYECKOHU HOMEHKJIATYPOM CTPOTO CHAEASLT CO3ANMIIbIE BO MHOJ Fl MO KEMBTH e PONOPKTY TRETRATTUSIM K BCIIECTIY, 0 « TTALIINTS (hom
CTPAHaX HAIIMOHAJBbHBIE KOMUTETEI., Hadyakio aHATOMUYMECKON HOMEHKJIA! B D PO S XMMUK, TOXLIKO H3LIK QOpMYA ¥ XHMUMCCKIX
it

pe 6n110 mosioxero B 1895 r. B Basese, koraa cofpasiumecs Tam ua pasH
cTpaH aHaTOMBI U3 6osee uem 50 000 HeynopAXOUEHHBIX HAZBAHMIL CYM
BRIGpaTh AnA ynorpedaenua 5600, B 1905 r. ma IV korrpecce aHaTo
B Ilapmxe 6ty yTBepikAeHbl 5640 TepMHUHOB, KOTODBIMH HAIJIEH
[10JIL30BATECA MEAMLMHCKUM PABGOTHUKAM BCETO MUpA.,

LRI HOODULHIIECKAX BEILeCTS, OTNOCHNIUXCH K RJINCCY (!(JJI(‘.H,
UMM R IS0 14 JABY X CITON:
WS N A adAIUe ARUONA KucAomiozo ocmamka t naisanue rwa
' o padumeantiomn nadexce (- cmenens OKUCACHUN KAMUona, ecat
mﬂ Wess gt an),
Tasnsmep xaopu navpns — NaCl, kapGonar kanasnua — CaCOy,

TEPMHHOAOIUA B XUMUM U EE OCOBEHHOCTH. JlaTHHCKHe KODHH, P S
W' weaen (1) — FeSO0,, cyandar xenesa (III) -— Fe,(SO,),.

HO KaK U IpedyecKkne, JIXKAT B OCHOBE HA3BAHUY XHMUUECKUX SJeMeH
M XUMHYeCKNX BeIl(eCTB.

Kak nzpecTHO, HAYKa O MPOHUCXOMKACENH CJIOB HA3BIBAETCH INULMO
zueti. B ocHOBe HA3BAHMH XMMHUUYECKHX 3JIeMeHTOB JE)KAaT OATh 3THMO

A B il DUIUYECKUX BETMYUH. MHOTHe IIOHATUS — TCRMM
B A YU EIX INCIKLIJIAH KpOMe Ka4ecTBEHHON cTopoin {(eo-

THYeCKUX HauaJ. Uik, UM umm-rm‘r) XBPAKTEPUIYIOTCH U KOJIMYECTBEHHO ~— “(.!Em“
B Ha3BaHMAX OJHUX XUMHUYECKHX 9/IEMEHTOB OTPaKeHbl UX BasKHeH LI B At Ha X1 I'cHepanbHON KOH(EPEeHIIUU [0 MEPAM N iieam
o d . Bl [R60) yueubie NpUILIH K COMIALIEHUIO 00 HUCTIONILIOBAHWM ¢J1N
cBoiicTBa. Hanpumep, BOAODOZ Hy rogemurlz O3HAYaeT «POXKAAIOIL e i e (pyanaecKux Benuunn. Kak Bel sHaete, Medcayi
DOAYE 3 FUCIGHOR Oicygenmm = 2POEESIIyR xucoTLIs Boch oD S SUTeMI BALTI L, HOCUT cokpalliénnoe Hazpauue — CH (Sl, anes.
PECILE “ SHEEYEE USRS . pabinnal Hysten; ¢p. Le Systeme International d’Unites — Cueremn
Elpyme 9JIEMEHThI HA3BAHBI B YeCTh HEOECHBIX TeJ WIH TUIAHeT Coun e o inst ). 1leOTOpBIE NOCTeAYIOMMe KOHBEPEHILI BN 1
e (Selena — Jlyea), rexnyp (Telluris — 3emns), yj wasteuon ), e, XIV Fenepansraa koHbeperHuua 1971 v, unecin
(Uranius — Ypas) u ap. LB EIOET, CMEWIYY KOJIMYEeCTBA BEUIecTBA — MOJb. Bostniitnn
Ha3zpanus HEeKOTOPHIX 3JeMEHTOB 3aUMCTBOBAHBLI M3 JpeBHerpedecK E s i 1R st cretemy CH B KauecTBe OCHOBHORM, MCKJIIONCHIE
MHQOJOrHHU: TAHTAJN, IPOMETHIL, THTAH (3TO MMeHa uapeit, repoe?, Goros St pu rocyaaperea — CLIA, JluGepust & Mbanma.
. OTZeLHBIe S/IEMEHTH HASBAHEL B UeCTh YUEHRIX: Menzieenuil, KIopH LM O paI0d CeME OCHOBHBIX eAUEUL, (Ta6JT. 1) (PE3UYECKUX BeJH UM,
SHHINTeHHNA, pesePPOPAMH U AD. S TR HYPCS ITPON3BOATIBIMU.

W naxoren, 9acTh HasBaHUI 3JIEMEHTOB HMEIOT reorpaduyecKkue KOpH
pyTenuit (Ruthenia — 7naruHckoe HasBaHUe Poccmm), mioteuumit (Lut
c¢ia — JaTuHCKOe HasBaHue [lapmxa), dpaHUMii, repMasEnii 1 T, K. D
MeHT Ne 116 massaH Jqueepmopuem (Lv) B uecTh JImBepMOpCKOiH Hail
HanbHoU ymaGopaTtopuu uM. 3. JloypeHca, pacnonoxedsoi B r. JIusepm
(CIIA). CoTpynHuku 3To# nabopaTopuy AAepHBIX peaKlUUi y4acTBOBA
B OTKpbITHU 116-ro sieMeHTa BMeCTe ¢ poccHHCKUMH yueHbIMU Ofbe
HEHHOTO HHCTUTYTA AOePHEIX HCCaeaoBaHnit B I. LybHa.

L IMEANLE - - BTO €IUHUIBI, KOTOPEIE MMEIOT He3aBNCHMY 10
i 10, 1, ¢, TW 0118 U3 OCHOBHEIX eJUHUL He MOXKeT OLITL noNy-

Apyvinx,

"Tavninga 1
OCHOBHBIE EAWHUUEI DU3NYHECKUX BENUYKH B CH

HasBaEusa XMMHYeCKUX COeAWHeHHI oOpas3yioTCA B COOTBETCTBHH HassaHue egUHHULDI 0603HaueHHe eanHALbI
o o w ) ——— -

Me}unynapou.ﬂonu HOMEHKJIATYPOW, OCHOBBI KOTODPOY BBl M3yYall B KyP [ T | mexaywapoa- | cevon MeMAyHapoa
XHMWU OCHOBHOI 1LIIKOJIbI. ] pycckoe e | PY Noe

O6myio cxemMy 06pa3OBaHUA HA3BAHUA OKCHOB ¥ IHAPOKCHAOB MO - ' — — ‘ g 1_ —

o re e "

OPeACTABATH CAEAYIOMINM 06pasoM: L M Metrp mietre (meter) M

naszearue Kaacca (oxcud, zudpoxcud) + nHazeanue anemenma 6 pod [ Y wanarpamm | kilogrun 1 kg

menvHOM nadexce (+ cmenenb OKUCAEHUA 3LeMEHMA, ECAU OHA Nep . o

| Wiesin CORYIYN noeoml ¢
MEHHAA). '

s ——— —

34 Masa | I BRI enmuibe W Matozm 1A WAIKI MAI A5




Chcorigaaie g

IIponssoansie exuAnILL (Tabir. 2) — 9TO eAMHENLBI, KOTOPbIE IIOJI
IOTCA U3 OCHOBHEIX € MOMOIIBIO UX VMHOKEHHUS U JeJIeHHH.

HEKOTOPbIE NPOXU3BOAHBIE EAUHULIBI DU3NUHECKUX BEAUHMH

Hassanue epuruyb! O6osnaustHe sanHH
Benuuwna
MeXayHapon-
pycckoe AYMAPOX PYCCKO® HeNAYEY
Hoe

Cnana Toxa aMiep ampere A
TepMoaunamuye-
CKafA TeMOepaTypa | KeJbBBHH kelvin K
Cuna cera KaHzesaa candela Ka ed
KoawgecTro Belme-
CcTRA MOJh mole MOJIE | mol

Tasnn

HassaHue eauHHUN O6oanauenue
SHHHHLH
Bennwunna Buipaxenne
MemayHa- MeXAayHa-
cCKOe
Py poaHoe BySENis poaHoe

Yacrora repix hertz T Hz ¢!

Cuna HABLIOTOH newton H N Kremec2
OHeprusa IOV Ih joule Mok HeM=%xr-m2.¢-2
Mou-

HOCTB BATT watt BT W Jhx/c =Krem2.¢-3
Hapaenne | nackane | pascal Ia Pa H/mMZ=xrem !»c2
dnexTpn-

JecKHiT
sapan KYJA0H coulomb Kn C A-e

PasHocTs

moTen- Ox/Kn =

LIHAJIOB BOJBT volt B AY =Krem2.c3.A1
Conpo- B/A=
TUBJIEHHE | oM ohm Om 0 =Kr-m2.¢c-3. A 2
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HONNOCHCTEM LI (LT, BRNPUMED UPpaaye CreMiepaeyiis ),
Deep s anr roke nabop npneranor (s, 3), KOrope nenonnayior
M et O osnanaor, 4To GANNRILY YA YMEH,
LE G LI D T TOCKOIBICO HOpsycon, v, ¢ u 10, 100 1 7, 1. pas.
Tamwuma 3
LIPUCTABKU ANA AECATHUHHDBIX, AOABHBIX M KPATHbIX BEJIMHKH

MNpucranka 0603HA4SHHE NPHCTARKH !

:' pyccran i | MeXAyHapoaAHas 1 p;KOC MexayHapoaHoe |
jpet VP tera T "

(K1 (N0 gign I’ G I
18 M megn M M
(118 K10 kilo K k
16t AU doci a d
- TIENY centi < ¢
. gyt ML milli M n
- MIILPo micro MK M
MY g nano I n
e Jﬁ 3 HIKO pico n p

s e s paceroaitnil B ACTPOHOMEY BBOAAT CBOM eINHUILLL,
pneMueciKan ¢ HIHIEA (a, e.) — eIUHHUIA AJIMHEL, KOTOPHI Hpui
WA AR CPOANEMY PACCTOSHUIO Mexay ueHTpaMu Seman u Coxne
WHLLBYOTEN LIPK olpeieseHuH paccToaRnil B ConHevoil cnerema,

,[ a ¢ 0 LI bHT 870 xm. JIa pacuéToOB MOMCHO HCIIOIB3OBATH ¢& (1pn-

i

i

s npretne — 150 maa em: 1a.e. = 1,5 108 km.
' sy voj (e, rojy) — DACCTOSIHUE, HA KOTOPOE CBeT PACIIPOCTphiis:

B a teyyme an 1 rog.

L, cuern pasua 300 000 000 m/c. B roay 365,25 cyror =
SR G - B2G 960 mun - 3,156 « 107 ¢. 1 cBeTOBO roA paBeil UPUMEpIo
' 00 LS, aro coerasasaeT Houtd 9,5 TPAH KM.

apeen (wig) - pacerosnive 1o 06BEeKTA, TOAUUHBIN IAPALIAKE KOTOPO:
i patwn 17 Oreopn 1PONCXOANT U HASBAHNE — RAPALTIAKC CeXyI.
1o o 0,20 en, ropn = 206 265 a. e. = 3,09-101¢ M,
ot e foaos AnsnéKkux 06BEKTOB PHUXOANTCA BRIPANKATH PACCTOHIN
& aaninpoeax (ki) u Meranapeekax (Muk): 1 kuk = 109 me, 1 M =
S 11 LETYY

O HeolXOANMOCTU MPIMOTIEITHN CHEIIVIIBIX TEPMITHON
WORoIEME PR OCHOOINN CETECTIOIHO IAY 4K nito
OIS W TCOPIEL BB YINNETS 1D EAOAY GRS naparpafin,

e

F
hfinl AR 1 MO IO IHM WS MAPIN



»

© Bul 3naeTe

l::imm 1 MOPGIONOTMK ¥ 3TUMONOIUM ~~ OCHOBA B OCBOEHHU NPEeiMETHbIX
S0 B s TROHHO-HAYUYHBIX AUCLUIAMH, | 3HaueHUe AATUHCKOTO U IPeYecKoro
RO B 1 HIMUPOBAHKH A3bIKA HAYKM, MexgyHapoanan CMCTeMa eiuHunL,

} UTO A3bIK HAYKW — 3TO CNOCO6 HHPOPMALMOHHOTC 06MEHA JHAHHUAMM
) Kak 0Opa3yloTCA Ha3BaHMA B BUOAOTUM U XUMHK

) uTO npegcTaenneT coboin MexayHapoaHan cucTeMa eauHUL HUSHHECKHX
ANYUH

} ChHOPMYAMPOBATB, UTO TAKOE A3bIK HAYKW

§ 5. ECTECTBGHHO-HaqubIe NMOHATHUA,
3AKOHbI H TEOPHH

g ——— e ————————— ~

) OOBACHHTL HEODXOAMMOCTL BBeAeHWs eauHON MexayHapoaHoh

HHU3UUECKUX efHHHUY
I NPUMEPD! IU3HYECKNX, XUMHUECKUX, OMONOrMUECKMX 3aKOHOB.

YHHPYHTE OCHOBHBIE NONOXKEHUA KAETOUHON TEOPHH, C KOTOPOH Il

) BuinonHuTe 3afaHuN
MAUCH NPU HayUeHUH Bruonorum,

1. Hahgute ownbkv B cnegyowmx hpasax, B3RTHIX U3 AUTEPATYPHBIX NPON3

AEHUM U CPEACTB MACCOBON MHDOPMALIUK;

a} «lponssoautend AOMKHBI YKa3biBaTh Ha KAXXAOH BYTbiKe CAUPTHON LR O HAYYUHDBIE NOHATHUA, EcTecTBeHHBIE HAVKM HCIIOJILIY HYY
HHhopMaLurIo O coaepkaHuu BpefHbix sewects. Hanpumep, Tak: «3 G oMy IpeIMeTHHIX NOHATHH. Hanpumep, B (PHIMKC MEHGILIY
Hon — 0,03%, svunosbiit cnupt — 40%...» u Tak ganee — Bca Tabn W OTE e noNNTHA, KaK ciila, GpOyHOBCKOE ABMIKEHKE, BAIKYYM, UHI()
MenpeneeBa» (13 rasers «Komcomonbckan npasaa»); Wi, PABATALNUA, AUHAMHBKA, CKOPOCTh, YCKOpenue 1 @ a4. Xa

6) «OH nutanca Tonbko nebenoio, cobupas ropbkWil 3naK Ha MOAA WO LY CBOI0 TePMHEHOJIOTHIO! XUMAYECKUH 3JICMCHT, XUMIua
(A. Napnnekni. «Mocaepruin nyts Baagumupa Moromaxar); PRI, XUMHYEeCKAad CBASE U Ap. BROJOrE rOBOPAT HA CHOGM 31k 141,

8) «Taxénan, oBUTAR KOHCKOM WKYPON, ABEPb IOPTbI NPUNOAHANACH B WO IONHTUSA: BEI, TONYAAINA, HACTEACTBECHHOCTL, H3ME I 1 BOM T,
KNOHHOW CTeHe; CO ABOpa XAbiHyNa BoAHA napa...» (B. Koponenko. «Coko, L Bavvun, Goicrepusa, Bupyc. HeKoTOpble IOHATHAA ABIIAIOTCH YHITHE))
Heu»}; (WM U151 O TECTBERHEBIX HAYK M MICIIONBSYIOTCS B KAMXKIAOM NPEAMET

r) «lo cnoBaM yuénbix, B OTAHYME OT 3eMAK, rAe A0SR AUOKCHAA YINEPO S, nIpUMep: aToM, MOJIEKYJA, Peakuud, TeMIIepaTypa, snep
B arMocgepe He npesbiwaeT 0,04%, B aTMocchepax Mapca u Benepsl ero . Huwromy, 21ro0bl KOHKPETUSHPOBATE TO MJIH MHOE HOHATUE, CCT¢
pa3no Bonbwe — okono 95%. OBHapyKeHHbIN e 3neMeHT, cKopee Bce RSN NNYKY YTOYHSIOT TEPMHH: XHMHUYECKas PeaKIMs K sicpins
ABSIAETCA U30TOMOM AHOKCcHAA yrnepopa. HanoMmHum, 4Yto M3oTonbe — 31 MU, sHepIrug XAMHYECKOW CBASH M BHYTPEHHSAA 3Heprus, (puauue
TE e XHMHYECKHE 3/1€MEeHTbl, OfHAKO Y M30TONOB OTAHYAETCA KOMHYEC m 0 NaoPH IecKIe IIePHOINYECKe ABIeHH,

HEHTPOHOB B AAPAX MOMEKY/, KO/IWYECTBO JKe INEKTPOHOB TaM OJMHAKOBOY, hydiyvio Cpyiy MOHATH COCTABAAIOT €CTECTBEHHO-HAYYHBIE BEJIWYIN-

2. Pazpennte hopMynbl cneayroLnx BEWECTB HA TPU KNACCA ~— OKCUABI, OC W SRopocT,, MACCA, HANPANKEHWE, MeKTPHYECKHN 3apsai, MOJspPuas
BaHWA, COMM — W paiiTe Kak@oMy coegvHennio HassaHwe: CuO, KOM MR RANCITNOCTh, MATHUTYAA 3eMJIeTPACEHNA. BeANumHEb XapaKTeph -

1 » ..
Ca(NO,},, CO,, FeCl;, Mg(OH),, Cu(OH),, SO,, Na,CO,. WA peaeaditibie csoficTea o6beKTOB WM mponeccoB. Tak, macea X

SRSy et 1UepTHBIe CBOTICTBA BEINeCTBa, CKOPOCTh — GLICTPOTY Nime

3. 3anuwmwre CUCTEMATHKY WHUNOBHUKA C YKa3aHUEM Ka)l(,lJ,OI‘:i TaKCOHOMETPH mn" l|l'|tll'|‘“|)0“ BeJNYKHBI (ny’m. TeYeHHUA pea:—:unn).

CKOW rpynnbl Ha PYCCKOM M JIATUHCKOM A3biKax (MCnonbayMTe pecypebl

) 't-nh‘l'lll‘llII()'[lllY‘—IHHe BEJIHMYHHbBI CJIYXKAT HE€ TOJBKO OJA CLHUCHIIAH
TepHeTa).

P Falde i oL IrOn K OpoIeccos, o 1 AJd TOro, YTOOBL KOJAHMECTHBEIHD
4. anBe,D,HTe npuMepbl CTHAUCTUHECKUX 0LL]H60K, KOTOpPbIE RONYCKaAHU 8bl U | SHESRIIGITL CTCUCHTB BBIPAMKEHNOCTH DTUX coiictB. C 3TOH ICALIO BROANY

BaWH OAHOKNACCHUKH NPHU HEBEPHOM UCNONB3OBAHWM A3bIKA (PU3UKK, XM
ovonoruum.

/ 38 :

.u“h!l'll VY NEMOCPCIIMH BEJAWUAE, JRIS S¢1rG BCNOJB3YKIT HOIMCPHTCI LI LIV
Snfing.
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e R UM ITHOCICHEX SWTEMSIITON B T JHETTLEX BCHIec T, mmMmn (lﬂ]lllll()lll\ll'
S, B IKNILOM CMBIGHD _VIIIJ'I‘[I(‘(}.JI(!II(I, TP MEe ), CHQNBG LR A SRR 1] ]
e N IIMH'I(!('.KHu DI MOE U IKINE 1TPOCTOC NEINeeTiao, MOC I

Hamepenne seanuaaun - 010 CpaBienne ee ¢ (yuiopognoit e
HOM, 1IIPUHATON 38 eMAMULLY,

“ u ey,
Hanpumep, n3MepuTh NPOMACHHBIN TEIOM IYTh — 3HAYUT CPABHUTH Bl SR rRccTy _
5 WIS SACMOITOR e
C myTéM, OPUHATHIM 33 eAUHHLY, T. €. ¢ 1 M, U3aMepuTL cuy 3eMIeTps PR NN 5 > HanomHuM, 1o xu muieckit dne
WU LREIEY, KOTOpLIe

HHUA — 3HAYUT CPABHUTE €€ C CHJIOH 3eMJIEeTPACeHH A, IPUHATON 3a 1 64

BLIUMCAKHTE OTHOCHUTEILHYIO MOJEKYJISPHYIO MACCY — 3HAUUT OlIpesien

BO CKOJBKO pa3 3Ta Macca IPEeBOCXOAUT BEJUUYWHY, BIATYIO 33 eXUH

(1 AaTOMHAadA efJHHHALLA MaCCLI). ® AP, e i L cocToaIlee U3 aTOMOD OAHOID XM
B pegysbpraTe M3MepeHMH IOJYYAOT 3HAYCHHA BeJWYMH. Hanpum BRI e pU3YI0OT  BeIle” JeCKOr0 /IeMeHTa.

3HAYeHUE 3apaja BJIeKTpoHa pasHo —1,6+10-1° Ki. BHauerue renuy # i e e [pocTobIie.

cocrout 13 ynesxoporo sHavenusd (—1,6 - 107 1%) u egunnner (Kix). S s rouopum: «J0a0KM co- ]
EcTecTBeHHO-Hay4YHbIE IOHATUA YACTO KCNOJB3YIOTCA B COBEpIIE 0RO NECIIRBA » , CHOBO «JKEJe30» 03HauaeT XMMHUECKUN :-.)‘meuwr.

MHBIX chepax neATeJBLHOCTH dedoBeKa — OHaHece (pekjama), IIpoU3 Bt BeecTBo-MeTaI. B CAOBOCOYETAHMM «IKENEe3HBIM METey

CTBEe (pKosornyeckad 0e30MacHOCTh), TBOPUYECTBE U T. A. C BB, HMCETCS B BUAY YKeJle30 KakK MPOCTOe BeLleCTBO.
IIpuBeéM HECKOJMLKO IPHMMEPOB, HOKA3BIBAIOIIUX HEOOXOMMMOCTE I '”H;- mpemuit. Iro kacaerca GUIHIECKON TEPMHHOJIOTHK, TO (1N

MEHm - TO BU 4TOMOU € I I
w.nnupyum ¢ BCIHIECTBAMM:

BbIM 38pPRAOM AADA.
y BRnas, nicye, arperaTHoe co-

ITpocmoe sewecmao ~— BeHCTo,

BUJILHOTO yHIOTpeOJeHUA TePMUHOB U IIOHATHII eCTeCTBO3HAHUSA, Eucio mbl ik 00MXoLe He pa3sinyacM IOHATHA «BeC» U *MHC(’_f' ».
ITpumep nepeviii. UBorga BO3HUKAET IyTAHUIA B YIIOTPeGAeHUH IO W iseuiem Maccy Tedsia ¢ MOMOUIBID BECOB, CPaBHUBAEM CC € IFRILILE
THH «BEIECTBO — MaTePUAT — PUIHUYECKOE TEI0» . ’Hm. puvmtn v T. 4. Macca — 3T0 Mepa HHEPTHOCTH TeJIA.
B ornnuune ot cmeceil Berme ! i MO0 CHSAEBL BTOPBIM 3aKOHOM HEBIOTOHA, H3 KOTOPOI) OUEGHILL
_/ »> HanoMHUM, uTo gewecmao — ato COCTaE MHAMUBUAYAJIBHOIQ BeIlec ‘Iﬂ- WO LG IO 11 OOHO U TO ¥Ke:
COBOKYNHOCTh ATOMOB, MMeEIOLIAs OTpaYKaeTcd XUMHUYECKOH (¢op A P = mg,
onpeAgEEIRl Al eiaremnri CoCTE 7Ok ¥ He MOmeT GEITE NPOM3BOM W 1ETIOBUIKHOTO TEJIa; M — MACCA TeJIa; £ — YCKOPeHe cuofojl
u o6najarinas XapaKTePHEIMH XH- H3MEHEH. Bghiis .
MHYECKMMHE M (M3MYECKUMH CBOM- Tak, xapGoHarT kaabuus v J LGIILITE NEECOMOCTY Y BCEX TeJl BEC PABEH HYJIIO, & MACEN OTIHiun
cTEaMu. | @ewecmso, cocTosAllee U3 TPEX M U ¥ IICA0T0 TeNIA CBOS.
MMUECKHX  SIEMEHTOB  (Kayblk #o 1) MIOPMX GBEITOBBIX CUTYALUAX CJIOBO ¢«BECY» MBI UCILOJIBIYeM i
T e LD oL wolan pens 1aéT o Macce. Hampumep, Mbl TOBOPHM, YTO KaKOH 16

ro BellecTBa oTpa)kaer xumuyeckas dopmyna CaCO,, T. €. HA OAWH &
KaJpluusa B JAHHONA COJHM OPUXOIUTCA OAUH aTOM yIAepOAd W TPH ATO
KHUCI0pOAa.

e MO OJJMH KHJI0TrpaMM » . I[ﬂ)i{e CJIOBA «BEChI» U «BIBETNIHUNITHLS
RogMaIL «pec», TEM HE MEHEe HMeEIOT OTHOIIEeHHE K ONpencHetiin

Wil ‘I'nig iTo, cTPOTo roBOPsi, MBI AOJIMKHBI CAEAUTH 34 MACCOoH cuoe:
Kap6oHnar kanblua KaK BEeLeCTRO MOXKET BXOJUTD B COCTAB PASIUYH A BN 1os secom
[T ENY Y .
Mmamepuanog, HallpuMep MpaMopa, NIKOJBHOIO MeJla, MIHePAJI0B Kalb y
4 : v - e ; 13 h GNP BeTAYMH HEMAJOBAXKHYIO POJIb UTPAIOT 3TAIOHBL.

TA U U3BECTHAKA, INTYKATYPHBIX CMeCel U T. 11. B cOCTaB 5THX MaTepua
Hapsaay C OCHOBHLEIM KOMIIOHEHTOM BXOAAT 1 APYTHe BelllecTea. Tak, B M
MOpe, IOMUMO KapboHATA KANbIUA, COOEPIKUTCA KapboHaT marana Mg
U TIpUMECH APYTUX BeINecTB, NPUAANIINX MPaMOPY PA3IAYHYIO OKpPa
1 TEKCTYPY.

Oxpyxamwiline Hac IPeAMETh — (PUIUYECKUE MeAd — MOTYT OBITh (¢
Pa30oBaHbBI UJIN U3TOTOBIIEHBI 13 OAHOTO HJIHK HECKOJBKNX MaTepHaJiOB, C'

# - CpeACTBO M3MepeHWi (MIH KOMILIEKC CPEeACTB MaMepe:
nfl (e 1 BATOIHEe BOCHIPOU3BeqeHre U (MIK) XPAHEHNe efuimtinl
(00 HHBTIECKON BETMYNHEL.

M ynnpoalinie 3TaJOHbBlL OCHOBHEIX €AUHNI, XPAHATCA B Mexcnynan-
Piem Oiopo Mop M BeCOB — NOCTOAHHO JellcTByIOMIEH MEXIYHAPOANOH

Tya Bereprsl Munocckoil, kostouHa asopra Tamx-Maxan unu o6aunos C R RTTITTV) Hrra6-KBapTEpoil, pacnonockeHHoil B ropoae Cenp (npeji
Hag NJINUTKa — 9TO PU3HMUECKUe TeJla, USTOTORJIEHHLIE U3 MpaMopa. s Hinpeoen, ®pannus). Ono 6mao yupeskgeno B 1875 r. nmecre ¢ oy
Hpumep smopoii. Emg ofHa CII0:KHOCTh B IOHUMAHUY U YIIOTPeOIeH Uhanwnnm Merpumeckoi Kounenmis. Ocuonnas angada Biopo samouaer

XUMHYECKUX TEPMUHOB CBA3AHA C OAMHAKOBLIM (B GONBIIMHCTRE CIYYA B0 GDOCHOMOIRM CYTLECTROBITNT IO CHeTeM Bt KIMePeRUl Bo Beex

;.nu VALK W MATOLBT IO HHARNR M6 41
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CUPAILX = Yauerinmgax ol KOuBeniginm, Aam S4ern ma i grres Moy ¥ uﬂ|ull||lll. WOMRCPORIEGE BPEMIT YETADORIGHNA IK0IE DEIN I,

JOPMICCIHE PAGHTH, CHAZNNLIC ¢ Prapaborkoil, xpriennom ety naill CMPOXOUIMOMY CRETOM B aniyyme an /2990 792 658 ¢.

HULIX ITUIOHOD U CAMUCHNEM NADMOHAJBHLIX HPAJSONON ¢ MOKAYHAPOJL

MU U MeXx Ay coboi. B Bopo TakKe npoBOoAATCH nceacaonniing B 06 LI HHD HAYHIBIE S AKOHDBL. JHo6ot siuienne Xapuicrepuisysren e

METPOJIOTHH, HANPABJEHHBIE HA YBENNUEHHE TOUHOCTN H3MEPEH NI, B darmantonmi seanaunami., T, XAPpRKTepueTnicimMmn MeXnimie:
CoBpeMeHHbIe STATOHEI — HTO, KAK MPABMIO, CIOKHDIE ANNAPATYP J‘ FEA e INOTCH TCPEMCIIICHINEG, BRPEMIL, CKOPOCTL, YCRODeNNe;

KOMILIEKCHI. A BOT ITAJNOH MACCH A0 NOCACAHETO BPEMEHH Obla rupe R AR MEecKKOd PENKIMY — BPeMS, KONIEITPAILMS WCXOANIX

IIATUHOBO-MpHAueBol o6pasna 1889 r. (uMenno Torxa MexnyHapos Mpoavicron peaitnn. Beavuniusl, Xapakrepuayionme ro i

610po Mep 1 BeCOB M3roTOBUI0 42 9TaI0Ha KUAOrPAMMa). OH HUKaAK He w.mm OICASLUIMLIOTE) CBH3ANNBIME ApyT ¢ apyrom. Haupumep,

CBSI3AH HY C PUIMIYECKMMH KOHCTAaHTaMHK, HY ¢ KAKUMHA-TU00 NI PUPOAH

siBneHuAME. [10ITOMY STANON Geperiy oueHb THIATEABHO: He AaBAN P PO R OUNIETO 110 YUACTKY 11eITH, NPAMO IPOTIOPILAOIAJILIA it

NHMHKe HA HEro CecTh, BEb MBUIMHKA — ITO YiKe HECKONbEO AeIcHAN ’v 10 1 TN POPO YUACTKA B 00paTHO MPONOPUMOHAJIbLNA C10 ¢

UYYBCTBUTENbHBIX BecaX. MexaAyHapOAHLIH HPOTOTHI 3TAJIOHA AOCTAB v -y

U3 XPpaHUJMIA He Yallle OAHOrO pa3a B NATHAZLATE JIET, POCCHUCKH | I= (};'

pa3 B OATS JIEeT.
IramonHete Becol B0 BHUUM um. [I. M. MenneneeBa yeTaHOBJICHE St voin, U IIANPAMKEHNE HA YYACTHKE Uenu, R — conporunie-

crieuaabHOM pyHgamenTe B 700 T, He cBA3aHHOM €O CTEHAMU 3AaHUA,

OBl MCKJIIOUUTEH BAUAHVE BUOpamMi. Temneparypa B IMOMEN[eHHUH, THE é B MOHULY IONMYKIIAME, X8DAKTEPU3YIOLIMME ABJIEHHE MJIN CROMCT

CYTKH Ha BeCHl YCTAHABJIHBAKTCS JBE KHJIOTDAMMOBLIE I'HpH, ITOAAED Wi D YCTHHOBIEHA DKCIEPHMEHTANbHO HIIH TEORX NSt

Baercs ¢ TouHocThIo Jo 0,01 °C, a Bce onepanuu BeayTCs U3 cocegHEH K P MONISAY BEJTATTHHAMA HOCUT YCTOMYHMBBIN XapaKrep, 'T. ¢, 1o

HATHI ¢ IOMOLIBI0 MaHHUITYAATOPOB. [lorpeimyocTs 3TajnoHa Mmacchl Pocet M B CHepUMEIITE, TO € HA3bIBAKT 3aKOHOM,

He npesbimaet +0,002 mr. SR Ar oM prTee TpuMepe YpaBHeHHe BhIpaXcaeT 3aion Omin aun
B 2018 r. na lenepanbHo#i KoH(bepeHIIMHM 10 MepaM U BecaM ObLTO 1 sadierpuaecicoil nenu. OH ycTAaHABANBAET CBA3L MEIGLY cunnil

HATO pellleHHe 00 OTKa3e 0T MaTePUAJbHOTO 3TallOHa Kuaorpamma. Ten W wanjucennem. Cease ata 6owa yeranoesineHa OMOM dKKEHEPHMEN

1A yAYUIIEHUA TOYHOCTH U3MEePeHUN eAMHUIY MACCHI ONIPEAEIAIT €] )

dYyHAAMeHTANBHYI0 PUBMIECKYIO KOHCTAHTY — mocTosanHylo [lnanka. ‘ She HeCTHLE TAKUWE 3AKOHBI, KaK 3aKoHLI HeloToOHA, 3aK0n Apxir

HE CKaXXeTcs IIpyM OLITOBOM NpUMEeHeHHUWH, HO IHAYUMO AJaA COBpEMEHH! Lo N7 212 20 H, 3. ), 3aKO0OH Hacxanﬂ 3AKOHBI MeH,’lPJH'. SO

PASRHIMAHANKN. Gt covrnnag Bewects, Ilepuoguuecknit sakoH 1. U, Menjencenn.
RaRPBaM H3BECTHO, STAJION BPEMEHH CBSA3AH ¢ NIEPHOAVIECKMMH N DY G 0eTeCTEHHO-HAYYHBIE 3AKOHBI ABNAIOTCS YACTHBIMA, T. (.

222":& ozg?l-luceci?;[txﬂuzp}i?(e}:l g:‘;;;:f{za:eiEgiim::::gl?e;ﬁ;:}?“ C e s o OPPAETYEHHBIA KPYD ARJeHU, HanpuMep 3aKoH Omn, i

> PIROHOINIeC KX DALOB B OMOJIOTHH, 3AKOH IOCTOAHCTRA COCTABN B~

TOYHOCTE JIYUIINX YACOB IPEB30I1IJIAa TOYHOCTh NPUPOZHOro sTaNcHa. { 4

BPEeMEHHBIN 3TAJIOR — QMOMHASL CeXyHda — TPOMEKYTOK BpeMeHH, pall IR £ °T. L. .

HE1E O 192 631 770 neprHoRaM Haywenus U30ToNA aToMma nesus-133 (133G L ue sconnl Hocat Gonee 0OmMi xapakTep, OHM HUCIOIBIYIOTCIH 10
DTANOH BpEMeHH — OCOGEHHBIH, €ro HEelb3f OCTAHOBUTD, kak Heolll S PG NIGIX HAYKAX, T. €. B €CTeCTBOZHAKUM B IEJIoM. ITO 3aKONH L

0CTaHOBHTH Bpems. MeHbIIe BCETo OH HAIOMHHAET YACK, & 0BGOPYAOBAH l:hmnnu Mepruy, UMIOyanca, GJI(EKTDH‘IQCI{OI‘O 3apaAfa, 3aK0H COXPhH

¥ HAYYHBIE HOAPA3AENEHHS, KOTOPbIe 06eCHeUNBAIOT IKCIIYATALKIO ’ $51 Morve. B ccTeCTROZHAHUU AEHCTBYIOT M 001ledunocohcKue 3nicor

JOHa, 3aHMMAIOT Goblloe smarwe. Haxoamres oHo Bo Beepoccmiick W Spaaononine o0beKTHBHBIE 3AKOHOMEPHOCTH DAsBUTHSA HE TONLIKO

HAYYHO-MCCIeIOBATENBCKOM MHCTUTYTE PUSKKO-TeXHUYECKUX M paguoTelll Tt 1o 1 ofinecrsa: 3AKOH eANHCTBA U OOPLOK MPOTUBOLIONONCIN

HUYECKHX U3MepeHHnil nmoxg Mockroii. Pocculickuii rocyaapcTBeHHBIIT R snnon 1epexo/in KONUYECTBEHHBIX H3MEeHEHHHA B KAYECTBCHIBIC, Hh

JIOH BPEeMEHHM BXOAUT B FPYNIY JYUNIHX MHPOBBIX 3TANOHOB, €0 OTHOC S e s OTPIIAHAA,

TeJIbHAA MOrPEUIHOCTH He NpeRpimaet 5« 10-14, 1, e. 0,00000000000005 B n e 0 CCTCCTBEHHO-NAYYHBIX 3AKOHOB MMEIOT OINDCHEIIENnH o

TTorpeimHocTh 3TaNOH JACT 38 DOMMUJIHOHA et B 1 ¢. Weinoa npavenuvocta. Tak, sakonw HuoTona npuMennmnl 1 makhos
ITporpecc He TONBKO BBOAUT HOBBIE 3TAJIOHBI, HO U IIOBBIUIAET TOYHO FRHBCINCIC M TOAAM, KOTOPLI® MOUSHO CHUTATH MATEPUATBITHIMA roUIKanMHK,

crapeix. Hanpumep, anuHa OAHOrO MeTpa, BMeCTO xpaHamerocs B Cepiill AMS 1 MBesn 1 UREPIMATIHRLIK CHETEMIX OTERETH CO CKOPOCTIAMMI, MIOTO

' -
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Pue. 16. U3o6paxenue 3naMeHnTOro ypasHerns JiHwTeiHa: ¢ — Ha hebockpébe

B cTonmue Taisans Talbae 80 Bpems npazgHoBamua roga dusuku (2005); 6 — Ha nanybe
NePBOro aTOMHOrO aBMaHoOCUa

MEHBINVMH CKOPOCTH CBETa. 3AKOH MOCTOAHCTBA COCTABA BELIECTB PACHg
CTPAHAETCA TOJBKO HA IPYIITY BEINECTB MOJEKYJIAPHOTO CTPOSHUA, HAJ)
BaeMylo daremonudanu.

Kax yxxe rosopmnock, HeKOTOpHIe 3aKOHB! YCTAHOBJIEHBI SKCHEPHME
TadbHO. HanpuMep, sakon ABoragpo, 3aKoH cOXpaHeHHA SHEPTHH.

HApyrue 3aKOHEI SBIAIOTCH PE3YJbTATOM TEOPETHYECKHX HIBICKAHY
HanpuMep, 3aKOH B3aWMOCBASH MAcchl M SHEPruH, ¢OPMYIHPOBAHH
A. Ditninreiinom enté B 1905 1.:

E=mc?,

rae E — saeprus; m — Macca; ¢ — CKOPOCTh CBeTa B BAKYyMe.
970, NoAxKATYI, CAMOE HIBECTHOE YPaBHeHUe B Gu3KKe (pHc. 16), oun

TBOPAIONiee LAY KOHLENIAKX, COIVIACHO KOTOpPOil Macca Tesa ABJIAETC
Mepoi 3aKJIIOUEHHON B HEM 9HEPrUU.

ECTECTBEHHO-HAYYHBIE TEOPHM. DKcnepuMeHTANbHBIE (PAKTHI —
OJME W3 3JIEMEHTOB CHCTEeMEBI 3HAHHI 0 npupoie. Bosee NONHBIMY 3TH 3
HUAA MOI'YT CTATh TOJBKO IIPH CO3TAHUY TEOPUHU JJA 00BACHEHNA IKCIE
MeHTaNbHEIX pakToB. Tak, mpeanosoxeHne 0 TOM, 4TO BEllECTBA COCTA
u3 YacTHL,, HAXOAAUIUXCA B HeIPEPHIBHOM X40THYECKOM ABMKEeHUH, OC
BAJMOCh T'UIIOTE30H M HOCHE TOre, KAK OBLIM IMOCTABJIEHEI SKCIepPHMEHTE
KOCBEHHBIM 00pa3oM AOKA3LIBAKOUIME €r0 CHpABeAJIUBOCTE, M JHINE 1O
coanauusi MaKkCEeAIOM KNACCHYECKON CTATHCTUYECKOH TeOPHH OHO npesp
THJ0CHh B HCTHHHOE 3HaHKe. ClreayeT NOHUMATL, YTO, M'OBOPS 06 UCTHHHOC
3HAHUM, MBI IM€EeM B BUAY COBPEMEHHBIH 3Tall PASBUTHA HAVKH. Hanpael
LIee pa3sBUTHE HAYKM H TEXHUKHM MOKeT BHOCHTE HeOXKMAAHHbIE TOIPAaBK

44

Mnasa

VR TRTEENIEISE B2K00 MO TOJRLILO YO TRITORKL HICOLT, 110 | o,

L, EMY ARHIOE IBACIHNE HOAMHIBHYICS TeM UAH LM 30C0IaM.
tl' Wik oMot NPpRXOANT Teopuil. MM(!IIII() TCOPUSL, PTEOPYTUNCCK AE BN
WHREE ST TBeTHTL N Bonpoe sttouemy?r . Tai, 8 X1X n, yuénume o6-
SRS AG, Y0 BOANLIC PACTBODE] BEKOTOPLIX BELIECTH LPOBOJNT HIeK-

Sevend roie, M oamos 8 1887 r. BEIZAIOIKEMCH UIBEACKHUM XUMWIKOM

A Apprnigeos (1859—1927) 6pir 3a/103eHB! OCHOBBI TEOPUM DIGIL:

S e sodl ueconuanMy, KOTOpas MmO3BOJHIA OOBACHUTE LIPUPOAY
B ERIeC 1010 TOIC B DACTBOPAX | PACTLIABAX 3/1eKTPOJKTOB.

PRita HONIOANCT He TONBKO OOBACHATH ABJEHHUS ¥ CBOHCTRA HELIEe
PR, B npesecasninaTs ux. Hanpumep, 3Hasg THI XEMHEYECKOM CHtin 1

G 1 Or0 PRCTBOPHMOCTD B BoZe, (€3 mpoBefeHHA 3KCIICPUMEeNRTI
BB wpeacicraach, GyaeT JIM ero BOAHEINH PACTBOP NPOBOAUTD JCK TN I
[T “

s 1410, HNYIBAA TEOPH S, TEODeTHYECKHE 3HAHUS B KOHEYHOM CUETe
B PO 8 1T PAKTHYECKY SHAYNMEIC Pe3YJILTATEL. Teopim EKTPOJIN-
TR Sal neconMadi TIONOXKIIA HAYAJNO COBPEMEHHOH TeXHOJIOTrMY
SRR ek 1 M M UOCKO1'0 IPOM3BOACTBE, (€3 KOTOPOTO CEerofHA HEeMBICIMMUL
TN MIONALCCTBA BELECTB M MAaTepHasoB, HaHeCeHHe AeKODATHE-
JE LI T X M CIeIIAATBHBIX MOKPBITHHA, TPOMSBOACTBO XNMUYECKHX
BElsinumon voicn, paGoTa 3aBOKOB U NPeANIPAATHI KOCMHUIECKOH u paguo-
B ool rexituKH.

e bee rrucoe nayyHasa TeopuA?

-

nM - 9o cHcTeMa MOHATHH, IPHHOUIICE U 3aK0HOB, NO3BOJIAKD-
MPEOU O 110JTHO OITUCKIBATE ONPEAeNEHHBII KPYT ABACHNH,

Haupumep, MONTEKYIAPHO-KUHETHYECKAA TeOpuA o0bACHAeT ABJIeHN,

mnulll HOTOPLIX CBA3AHA CO CTPOEHHEM BellleCcTBd, B YaCTHOCTH TeIIJIO-
BER nnenmn,

B e e N H0-HAYYHBIE TEOPHH MOXKHO YCJIOBHO PasfeauTh Ha QyHzIa-
B inae v gactasre, Tak, BHRENAIOT YeThIpe QyHIGMeHMARbHbLE PU-
BN e meopud — KAACCHYECKYIO MEeX8HHKY, MOJEeKYIApHO-KMHeTH-
B0 TPOpVIo, TEKTPOAMHEAMMKY W KBAHTOBYIO Teopuw. Kakpas us
e s teoputh nicaouaeT B ce6a yacTHee Teopun. HanpuMep, B 2J1eKTPOgN-
SRANAY hXOANT TAKME YaCTHBIE TEOPHH, KaK TeopHdA NPOBOAUMOCTH, TEO~
SEERTTNT rPOMATHUTHOM MHAYKIIMHE, 3JIEKTPOCTATHKA U JD.

3HaHME OCHOBHBIX MOHATUII, 38KOROB, TEOPHI eCTEeCTBO-
IHAHUA COBEPIUECHHO HEOGXOAHMO KAXKAOMY KYJABTYPHO-
My 4YeNOBeKY AJA TOro, UYTO0BI IDEACTABJIATH €CTECT-
BEHHO-HAYYHYIO KAPTUHY Mupa. YTo 3T0 TAK0e B KAKOBLI
eé CcoCcTABJAIONINE, Bbl yIHAETE U3 MATEPHAJA ClIeAYVIOoLIe:
ro aparpada.

8 BN RE NN E R N I%
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MYHHPYATE OCHOBHDLIER TOHDKOIM BTOMIIO MOABKYAIPHOTD Yisan, Ka
SI A ARANKMO HOCUT 210 YUoura B KyPCe (pranku? Cpantimia ocnoninis 1o-
B NTOT0 YYEHUS ¥ TROPHUN,

' "w ibyijlamMeHTanbHbie Teopun B pusnke. | Teopua 3n1eKTPOAUTUUELKOH
WPIH 3 06 NPAKTUYECKOe IHAYeHUE 8 COBPEMEHHON NPOMBILIIEHHOCTH,

) UTC TaKoe ecTeCTBeHHO-Hay4HOe NOHATHE
) UTO TaKoe ecTECTBEHHO-HAYYHbIM 3aKOH

P UTO TaKoe eCTeCTBEHHO-HAYYHas TeOpHA

b OODBACHWTB, AN YEro CYXKAT eCTeCTBEHHO-HAYYHDIE BEAMUMHDI W KaK UX
HO U3MEPHUTD

:§ 6. EcrectBeHHO-Hay4YHas KapTUHA MUpa
. . = \

A TO UMEeHA yqéHbl)( C AHTHUYHDbIX BpeMéH AO HAWMNX AQHEW, KOTOPLI
60!1!-11!0“ BKNa4 B 3BOAIOUMIO NpeaCTaBAEHUN O MUpE.

» obocHosartb, NOYEMy OAHM ECTECTBEHHO-HAYUHbIE 3aKOHbI ABIIOTCA HAC
MK, & APyTHe NCNOABL3YIOTCA BO BCEX €CTECTBEHHBIX HAYKAX, W NPHBECTH
Mepbl TEX U APYruX

} AOKa3aTh, YTO TOALKO C NOMOLWbIO TEOPHU MOXHO OBBACHWTL NPHPOAY
WU MHDIX ABNIEHWUI W CBOWCTB BEWECTB, NOCAE YEro rHnoTesbl NpespaLya
B UCTUHHOE 3HaHWe

Y Beinonnure 3apanus

1. MNpueegure npuMepb! 3aKOHOB, Pa3NMUAIOLIMXCS NO CTENeHN OBUHOCTH.

2. Ha npumepe HacNeRCTBEHHOCTH W MIMEHUMBOCTM NPU CTAHOBAEHUM HO
hopM 3M3HN B BHONOrMIECKOH 3BONIOLMUM NPOMJISIIOCTRHPYHTE Crpas
BOCTb 3aKOHa eAuHCTBa W H0pbBbl NPOTHBONONOXKHOCTEMN,

IO TPUPYHTE HA NPUMEpax, KaK NPOUCXOAUAA HayYHAA PeRoAONHN
uu 1 XVIIl—XX Be. — oT pa3paboTku CUCTEMATHKN PACTUISABHOID
B0 MWPa u KNeTouHoM Teopuu go oTkpeitua IHK, Hazonuie ume-
WX, COBEPLIMBWIMX 3T OTKPBITUA.

——

HAYHHAS KAPTUHA MUPA. JIi06a51 00JaCTh IAYUNLEX NCEHeRbs
{8 MM pPHBIE, M eCTeCTBEHHBIE, M TEXHUYECKNE 1Y Itn ) sl
SN MOAYSeNne HOBBIX 3HAHUN O MpHpoAE, OGIIECTHE MJILT MUIMLNGING,
ol o pyoichioneM Mupe. BEITE MOMKET, YEJTOREUECTHY HONCE o nyucn
AOCENLX NBYE, eCNTH ¥ KadA0M U3 HHX B KOHEUHOM UG TS (Ui ol
Sesneacunnunn? A 4To eCaIN «IPUAYMATE» €AHHCTBEHIYIO MAYItY Wil

1. O6vacHute, KaKOBa PONb TEOPHU B NO3HAHUMU. Mpueeaute npumepbl cy
MEHTA/IbHbIX 1 YACTHBIX Teopul. Kakue sBneHua oHu 0BbACHAIOT?

4. B nputue ®. Kpusuna «Okucnenves untaem:

«— Okmcnaemcs, Bpartok?

Okucnaemca puby emupoasadmne»? Torga ¥ IIKOJBHBIM Opejmer Oyaete oaus
Hy 1 kax OHO"’ Huuero? snnali, Bonpoc He TaKkoi yix U aGeypaHbli, KAK MOMET HOKIINTL
quero ‘ ' wepone it waraan. Bo-nepeeix, NpapoANTEIbLHAIEH BCeX Ay Pt

L AINTHNNYI0, JpeBHEerpeuYecKylo U APEBHEPHMCKYIO (mitocoymio.
Wik, MoGad HAYKA UCTNIONB3YyeT OAHHK M Te XKe HAYUHDLIC MIMIOA i
W, MIACAUTENbLHBIE ONEPALIMM, STATIB HAYYHOTO MOMCKA. B-rpernix,
18 MIDIKOM O'PUIIATH TECHOTO NepellyieTeHUd, BIaUMOTIPOHUKIONAI NN
BN, Ge0fen0 n OHOH HAYYHOM o0aacTu (HATIPHMED, CPeAN I'Y MHHMTI]
S8 00 GCTOCTROHHBIX HAYK), BOSHWKHOBEHMSA CMEHBIX HAYK (Bnoxn
B sasecian xumnd, 6uodusura u Ap.).

L)1 MOOPOI'PDAHHOCTD OKPYKAINIIEro MUDPA, BO3PACTAIONIUEC TIPAICTI

Pasrorop eeayT fisa noneHa.

= Y10-T0 THI BONLHO Cnewuws, 310, Hparok, He no-moemy. Oxucaar
HaA0 MEANEHHO, C TOAKOM, ¢ MOHUMAHUEM. .

— A uero TaHyTb? Pa3 — u rotoeol

— loToso! 310 cMOTPA Kak roToeo... Tbl OKUCARINCA Mo COBECTH, He NOo
3ps. Y MEHA B 3TOM AeNne onbIT eCTb, f yXKe TPU roAa TYT OKUCARIOC. .

Oxucnsiotca asa noneHa. OAHO MeANEHHO OKWCARETCA, ApYroe BbicT

BbicTpo — 370 3HaumT ropur.

= e porpefnoctT obngecTea IPUBEIN K PA3JERECHUIO HAYUIILIX UCCHRAL

Hogaguto — 310 nagur ruwéy. ARG, A et MI0 HAYYHBIX ofaacTeil U YACTHBIX HAYK.
Borkaxug Srisapor.eugononnsy. T 1o Menee YUdHbLIe ¢ JABHUX NIOP ¥ O HACTOANIETO BPECMEITH CTPEMATY
Onpenenute, Kakoih Ma NpoLUEeCccor B NpUTue asnseTcs Gonee obtum, a Ka L0 SfsnOern naYUNLIEe 3HAHNA B eITHYI0 cucTemy. Eé naanipor ofingy

YACTHLIM, APIrYMEHTUPYHTE CBOW OTBET. AR B0l cprernoll mupa,
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7Y PRIV INRIWTIW TINS TP TR VTR TEETY RS svpprenre. TR Te e
B GOl IOt MIPIL, 110 EYIETIY, Haseren aisieesan
atepa, ooromy wro s X VED i, gneaaicn yaeo npuoO s 1o 1ngsiiin
PO A IR b T TRAC P 13 Xt i GUOSOUNE B 97O BPEMS
PG CIREPEMATLENTEMSL OPPpOMEOTo Komecria haron. K conny
BN e nearo Gnaropaapa pnGoram 1N Pasunes v U Heioroua enos
' MARAEISOCINN KAPTHHA MUPA., TRPBITUSL, KOTOPRLIE BABOPITIAK
I e MeXIIIIecicod kapruiel Mupa, Huoron naanoicka b esoei
 BLEemave naeeIcMe 1 uaaa BaTypaibuoi guaocodmun» (1687),
S0 NGB OCHOBIGIC T10JIOICITUST MEeXANNIMECKOA  Kap e

- Ofmenaysnan waprann muapa - oro ofobiggann » eneremni
BN COROKYIINOCTE suaitnii o Beeaennoil, scnunii upnpoye, obugec )
 IEJIOBeKe, HOATBePIKAGUULIX HA OLIBITE WAW U NpucTiice, 1 vX Banill
MOZeiICTRMN U PA3BUTHH.
Ilox coBokymHOCTHIO 3HAHUI B AAHHOM c/yYae IoApasyMeBaloTes Hu
cohckme, oBLIeCTBEeHHO-IOJUTHYECKHE, COINANLHO-9KOHOMHYECKIe, e “
CTBEHHO-HayYHLIE, TEXHIUECKHUe U JpYyrie SHAHUA. E

’ 5
CTPYKTYPA ECTECTBEHHO-HAYYHOW KAPTUHbI MUPA. YacThio 06me L
VYHOHN KapTUHBI MDA ABAAETCA eCTECTB = ] )
P 5 N o CHHO"HAYHHAA KapTHHA MHE, B OO e ACTAIEHILACT TOTBKO B BUME BEIECTBA, KOTOPO® COeTon'
Topad npeAcTaBisger ¢cofod BbICHIMH YPOBEHB 0000IIeHUA 1 cucTeMaT ‘ b & MO % ANCIKPETHLIX YACTUI, — ATOMOB;
LUMH BCeH COBOKYITHOCTH €CTECTBEHHO-HAYVUHBIX 3HAHUI, - e : >

- A BT 1 BPEMSE CHICTAINCH 80COMIOTHBIMHA, T €. OJIIODOAR LMK
N ’ W noll nporakéoeT 1 6eCROHETHOM IAUTENbIOCTH;

EcrecrBeHHO-Hayunas —
| RS aY'I - KapTHHa MUDPa — 3TO MjealbHad MOAENb u AWIIIIJ HONMMILIOCH KAK M3MEHeN e IIOJIOKEeHUS TeJla B 1P
3Ham;a ouog ;:: : o]onme TOHATHA, npmfxmnm, I'UIOTE3bl eCTeC L B Y T gL L BM2KCGHMSA CBOANJTMCE K MEXaHMUECKOMY;
P PU3YIOIIAA OIIPeAEIEHHBIN 3TANl €0 PA3BUTHA. ¥ T 1, 10 ANMIKCHEE OTHOCHTENBHO U MOMKET OCYHICCTIMIIIHCH

B 000 LLIEOA CROPOCTRIO;
0 ‘ BN MOAeNCTINS CBOARINCE K TPABUTALMOHHOMY, ¢ HOBHILUIN 1¢0-
(bHBUYECKYIO, OUOJOTHUECKYI0, XMMUYECKYIO, FeCJIOTHYEeCKYIO B T, 1I. OV LC L CH BCe SBJIeHHA; I0Jarajal, YTO CPaBATAIIMOIHOG BN
EcrecTBeHHO-HAYYHAA KaPTUHA MUPA HMEET OIIpeReIEHHYIO CTPYKT WD e eJLeTesT M'HOREHHO 663 KaKoro-1u6o mocpepiuica,
BasknefimnMy eé KOMNOHEHTAMU SBJAAIOTCA HexoAHble hutocopekne KM B seie Ao maaa X1X 5. aroM 6611 He Goabine yeM runoresoi. oo
TEropuu — MNPEeACTABIeHHA O MATEDHH, ABUXKEHHW, NPOCTPAHCTBE U B S M Oe s s B 1808 1., korga aHrTHAcKuE yaéumit . aan
MeHH, B3aUMOJENCTBMH; €CTECTBEHHO-HAYYHBIE TEOPUM; MEeTOLOJIOT "'y“ T0n - 1K) onybankosan Tpyn «Hosaa cucreMa xumurecicoi (s
CKWe, OOLleHayYHble IPHHITHIIEI, OTPAKAIINE CBA3U MEXAY TeopHA ' I8, B SOTOPOM MIJIOMUI ATOMHCTHYECKYIO Teopyio. BB nem, kaw
BoT KaK 5TO BRIMVIAAMUT Ha cCXEMe; §asswnuun Jlemokpury, JaabToOH COXPAHUIL TEPMHH «&TOM?, [IOJ| 160
WM MeALYARITYI0 XHMUYECKH HeZeINMYI0 HacTully. ATomia
BB SN 1 MORCKY L, KOTODBIE HAXOAATCH B HENPEPBIBHOM 1N
‘-I'l:-u S UMUICCItMX PeAaKIIUAX MOJIEKYJIBl UCXOZHEIX BEILCCT paipy

OHa BRJIHOYAET B cebs KapTHHBI MHUPAa OTIEJBHBIX €CTEeCTBEHHBIX HA

| o

a2

| BOTECTHEHHO-HAYHIASN KAFTIEA MIPA

/

Z Hp i, erprmian WL e oMo M U3 HEX 06pasyIoTCa MOJIEKYJIBI HOBBIX BeI@CTR, A
D ocode Bororresmno nay ELin N canae oy BN e et winé so sropoit nosopuHe X VIII B. nponmarat\Mponins ue
moreropas Teapny } TEOPMIATI pyeen it yagnsid M, Bl Jlomonocos. Ilo ero MHEHMIO, TOJIN COCTONT
A N sy, KOTOpLIe, B CBOI O4Yepenb, IIOCTPOEHE! U3 3JEMCUTON, 41
T RTINS n“mmmﬂm,m:l HYeT CONPEMEHHBIM NIPeJCTABJIEHUAM 0 CTPOSHHUH BelLecTn,
WA LI NTOMIIO-MOJEKYJISIPHOE YUYeHHe YTBEPAUAOCH 1 HIYyHQ
S xuemuicon i1, Kapacpys B 1860 r. Ha atoMm ceessie 6nian ofpe
JUHBVSRES 4 -
| i ROTOIIL e Ll el roMHoro Beca (ATOMHOIM MACCHL), 8 TAKMKE MOJCKYALE 1
Uit 103 YETIIOBIGHO, 9TO MOJIEKYJIA — 3TO HAMMEHBIIAS NNCTUIN BO
OPOCENUET NG oOCpagETIeCKITY CuMAes G NCTYINUOIENS B PEAKIIHH M OOPEgeNsIIOILaR CBOMCTRA DI0Ia Belige:
W apest ! ;A nrum UM e BIICC KOJTHYSCTBO 3JIEMEHTa, COJICPIKAIIeCt s B MO
I nnnq.
WhnunneTn ot . oy - " -
g ssonnile e t o WU K MOXAONAUCCIKOA IKAPTUINTGL MARa 3APOARJINCE INICIKTPOLHINI
Mu 0ORNPTHIIR MHAPA, KOTOPRHS ORONSHTEN LU0 CHOMLUINCH 1 1Ko
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L et e s E GEIER ORISR T OMA PN BN, GYRARANGIIME  BIAMMOCAADE  OVIUIAMENTATIbHEEX

naayrans (M. Papageit), marnnrioe wone rown (A . Amnep) 1 apyrua " Wan NLE YR NOHSM,  GOINLKGITRE 008X (Y IANMeIr b L x
ACHUA, KOTOPLIE HE MOIVIM OLITL OGBIACHENBE ¢ BodnIL cneeruecRoil OB TP ORI ST ne orrepradio, i yrayhasao v paciapn
XaHMKY, U NOoTPeGoBaIOCE BBEEeHEe HOBEIX TeOPnH u ankonon. B arex: B MR s Ty O TROPUT, CYTIECTIRONANIIME B Hay ke, “""':'M("’:':'.":':::
AMHAMHAYECKON KapTNHe MDA MaTepuda yKe He TOJAbKO BelLeCTBO, 'M-Ml i HODBEX TEONTTAYHCCIKNX ll}l(!}u‘.'l‘ull.ll(‘.imﬁ ()ll[)f!}l(..lull(ll(.:
97IEKTPOMarHUTHOE M0JIe, & IPOCTPAHCTEBO M BPeMA OTHOCHTENbHEI M CB wl WM I TEPUILIMTIAM K, PAceMOTPIM KaKABIA 1) uux.' ’
HBI MEX /1y cOB0il 1 ¢ MaTepuanbHbIME 00beKTaMu. JIBMKeHue pacemal i cooruerersnsi, CynpocTs 9Toro HPARILULA m.) S llt"::("i
BaJIOCh He IIPOCTO KAK MEePeMeLeHHue B IPOCTPAHCTEE BEIeCTBEHHBIX ¢ 1 BB Fupan Te0prs BXOART B Gosee 0B1yI0 HOBYIO 1(mp“i:(;::’:‘:.m
EKTOB, & EIE ¥ KAK DACIPOCTPAHEHHE IeKTPOMATHUTHOTO MIONA 1 B : npeaenianmit caryaaii. Tak, Kaaccmieckas Mexmf_mf:' =
HUE 3aPSKEHHBIX JacTHH. 110 B3auMoaeicTBMEeM MOHUMANIACE HE TO Biiam aiyanem Gosiee 0bued Teopun — CIEUMATEHON 1 (:‘1)4:1:::1::::!
TpaBUTaAlNA, HO M JJIEKTDOMATHHUTHOE B3aUMOAeCTBHE, A & L I'nnw;t"l’lm‘ﬂ‘-CKﬁH QITHKA — [peJAeNIbHbIM CIyvyae

Taxum 06pasoM, 4KMCIO MIBECTHLIX (DYHAAMEHTAABHBIX TEOPUIR VBE R g ) i : e
IHAOCH 10 TPEX: KIACCUYECKAH MeXaHNKa, MOJIeKYJISPHAH TeOPU 1 K EE BN 10010 COOTHETCTBHS HCTIONTE30BAT H.HU. .:I ;6::::5:1‘?‘::;Lz;::un
CHYEeCKas IEKTPOAMHAMUKA. .". PRSI C O PCOMEeTPHUI0, YaCTHBIM cmg;% 5.). TeomeTpus

IIprMepHO B 3TO %€ BpeMs MPOUCXOAMJIO GYPHOE PAasBUTHE GHOMIO BR Eanauda (ox. 365 — MQ)K,E[}’E275 . A; gécx‘o;ie'um 6‘,Jl.,.
K. JTunneit (1707—1778) paspaboras CHCTEMATHKY PACTHTENHHOTO 1 " G0 NEPOXOANT B FEOMETDHIO LBKJIMAA MD
BOTHOro Mupa; I. MeHzesb OTKPLLT 3aK0HB! HacaeacTBenHocTn; J. ITae B ISP31 usiN b NDOCTPAHCTBA.

: & . Bop.
(1822—1895) cosgman BaKUMHEI IPOTHB CHOMPCKON ABBHI M GerieHe ' :1 (At oty IHOro TPUHIMITA HIEI0 Coﬁ?z‘ir:":l{nﬂozﬁﬂ :(I,‘ .‘.,l.”
HapBuH CQOPMYIUPOBAT BONIOLUOHHYIO TEOPHIO. DTH OTKDHITHS IO | YMODiio CTPOSHU ATOMA, OF L:;Trserrc'rlme BT LEX
JIAJIA TOBOPHUTD O HAYYHOU PEBOMIOIINY B 006J4aCTH BHOIOTHH. EERIRY RuCTIhIX cnyqux CYIRecTByeT C?)Ma

Aaa XIX B. XapaKkTepHO CTPEeMUTENbHOE PA3BUTHE M X AMHYECKOH MIHHX (ipejcTaBeH i 00 3y eHnH aTn e,:;;e KgeT OBULYIO AHICos
Ku. Bemnkuit pycckmit xumuk JI. U. Mengenees otrpuun Ilepuoan BINISS D@ TPUHLIMIL COOTBETCTRRA OHI:m uMep, ol ;'”m,uum-
KUl 3aK0H U co3nan IlepHoaMYecKyio CUCTEMY XHMHUYECKHMX BIeMeH PRRIRTHI BOCX ECTECTBEHABIX H;:K;( o'ropra)m s D
A. M. Byrnepos paspa6oTas TeOpHIO XMMUYECKOTO CTPOEHWA OpraH § B ShareTiniec kol DROMIOIMOHHOMR Teopen;xn + sxonoruin. B TBEAR
CKHX COeAMHeHui. BypHO pasBHBANMCH CTEDPEOXMMUSA, XUMUYECKAS I R2)CIN ST IAPBAHI3MA, [EH asBuTHE TpeAcThIennil 0
MOIMHAMHKA M XHMHWUECKAA KMHETHMKA. BIeCTAIUX ycHmexoB mocTH ERRRIRP(M rTOPo NDUEHTEIA aBnHechcl.)m XUMHIECKUX MIOMeIrEOs
IPUKJIaAHaA HEOPTaHUUYEeCKAas XMMHA U OPraHMUYECKHi CMHTe3. B CB B IR 110/15111¢CKOTO IIOBTOPEHUA CBO‘; 2uposka Iepuo ke
C PocToM 00bEMA SHAHMI O BEIECTBE U €ro CBONCTBAX HAYATACH AND JENI WM 11 BETHeCTB. Hepaafgzpc yae,ul;qenuem AToMMmGI et
PEHIMANMA XUMUN — BBIJeJCHUE 68 OTAENbHEIX BeTBell (OpraHmuec QSRR (ICDUOAMABATED CBIZ“ as ——yc poCTOM 3apAAa ATOMNOIG
HEOPraHMYecKas, AHATHTHYECKAA XMMUA U TP.), IPHOBPeTAIOmUX Jep QERERBRICR: 02.\GMOITOR, DOCTEAYIONT OBTOPEHHEM CTPOCHKSA BHEIIIHMUX
CAMOCTOATEbHbIX HAY. TN C IlepUOANYIECKHAM I P

¥

”

WA K CJ088 ATOMOB.

B xonne XIX -~ nauane XX B. 6oL O00HADY KEeHbI TAKIE JKCIIePH {0011 JLOTIO I TETBHOCTH, STOT IIPHHITUTI O3HAYAET HeOBXOAMMOCTh
TAIBHBIE PAKTLHI, KOTOPbIE HE HAXOAUIM OGBACHEHUA B PAMKAX 3JEKTPO " ”m“'_ I UPUMEHEHUA ABOMCTBEHHOIO MOAXO0AA K UCCASHOBAHNIO U
HAMMYECKOH KapTuHbl Mupa. K HuM oTHOCATCA, B 4aCTHOCTH, ABICHHE ( g o psananbix serenurit. Em@ o spemena HbiOTOHA CIOMUIMCY
Tosddexra (I P. I'epy, 1857-—1894; A. I. Crmoaemos, 1839—1896) u ‘ '

SRS Gpeaus 11 IPMPOAY cBeTd. B cooTBeTCTBHH C nepBoit TOMICOH
- , Botopyio nogjaepxusan HboTOH, NPeANONaranoch, UTO CHET =
o CIHPTONBIX TACTHL, KOTOPBIE PACHPOCTPAHAIOTCA B LIDOCTPAR-
et o IPEHUSA PACCMATPHUBAJA CBET KAK BOJHY, PACIIPOCTM
Wit 8 YUpyrot epejae.
¥ X 0 BOCTOPICCCTROBAM BOJHOBbIE IPEJICTABIEHNS O cuete, G0
WG, SCFO CIMYE PACHIPOCTPAHAETCA B NMPOCTPAHCTRE B RUJLE DJICKTO
ks noan eco ckopocteo 300 000 km/c ana Baxkyyma. B uatuuse
W oyrrnnontaL, wro nyn l!lll\ﬂMOﬂﬂ“C'l‘l!HM ¢ BCIITEC TROM CHEY'D Il[‘.]l(“.'l‘ celn

AMOAKTUBHOCTE (A. A. Bexwepenv, 1852—1908). 9tu u apyrue dax
TIONYYHIIH CBOE O6BACHEHNE B KBAHTORO-NIOJICROH KapTHHE MMpa, IoCTp
HHUe KOTOPOit Npogomxkaerca u cefivac. B rakoit kaprune MHpa MaTepUs ¢
IIECTBYET B BUJle U BellleCTBA, U IOJA. JTH JBa BHAA MaTepUH CRA3E
MeXAY co60i M MOryT B3aVMHO NPEBPAINATLCA. JIBKHoReHUe HOHMMAaEeT
KaKk WBMEHEHNEe COCTOSHUA He TOJBKO MAKPOCKOIMYECKHX, HO M MUK]

CKONMUECKUX 00BbEKTOB, IIPOCTDAHCTBO U BPEMsA CBA3AHBI MEKAY COBOM
MaTepueii,

" 50 =
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v oemeasess neEIMORN (PHHIORON, 001,001
OLPIARAS IO Stepraed, KoTopas sanneny o TR coneGanunii npa

TPOMOArHWITHONR noaNe.

Bop umcan, yro st ape Touky BPEVUSL N IPUPOLY CRETA STITHION
TIONBITKOH OGBICHATE 3KCIEPHMEHTAMNLHBIC Aaunnne. llpu oroM xaac
€CKHMe TNpeacTaBJNeHMsA (CBET — BOJHA) ZOMOANSIOTCH COBDPEMEHHD)
(cBeT — GOTOHBI, KBaHTHI), PepomonnorHoeTs B3rnanos Bopa zaxarouac
CH B TOM, UTO OH He Pa3fleInl, a O6beANHNI, B3aNMOJOMOTHUII, Ka3aJic
OBI, MpOTHBOPeUaINMe APYT APYTY BINIALLL HA IIPUPOAY CBeTA,

Taxo# mogxon 6511 HeobbIYeH AJIA KJIACCHYECKOHN JIOTHKH, B KOTOPOit
IIECTBYeT NPABUIO «UCKJIIOYEHHOIO TPEThero»: ua ABYX NPOTHBONOJO
HBIX BBICKA3BIBAHMM OAHO MCTUHHO, ADYroe — JIO3KHO, & TPeThero GBITL
Moxer. B knaccuueckoit gpusnke He 6su10 CIy4asd YyCOMHUTRCS B 3TOM NP
BILIE, IOCKOABKY TaM MOHATHA «BOJHA» U «IACTHLA» LeHMCTBUTEILHO T
THBOIIOIOKHEl M HECOBMECTHMbI IO CBOEMY cymecTBy. Kak okaszajog
B AaTOMHOH u3nke o6a OHU OAHHAKOBO XOpOoLIO NPUMEHUMBI AJIA OIIHC
HUA CBOUCTB ORHUX M TeX e 00BEeKTOR, TIPAUYEM AJIA IIOJHOIO ONUCAH
HEOOXOAUMO HCHO0Ib30BATH HX OAHOBPEMEHHO.

Bop pacnpoctpanua npusnum ACTIONEUTEABHOCTH M HA APYTHe 06IaCT
(DU3NKY, BO3BEASA €TI0 B PAHT (PHSHYECKOro IPHHLATIA.

Bo3sHMKHYB B HeZpax QU3KKH, NPUHIUI OOMOJHUTEIBHOCTH B HACTOS
Iee BpeMs CTaJ O6IeHayYHBIM METOZONOrHYeCKIM NPUHOUNOM, MOCKOJ
Ky OH CIpaBeAJIHB KaK B 06/1aCTH NPUPOARBIX ABJEHUH, TaK U B XXU3HU 0f
IecTBa.

PaceMoTpUM npUMeHHMOCTS 3TOr0 NpUHNMIA A0 GUOMOTHH Ha IpUM
pe XXusnn knetkn. Kinerka — camMas masas YacTh, CTPYKTYDHAA eIHHHI
JI060ro opraHu3Ma M OCHOBA ero HUBHENEATENBHOCTH. UBYUNTL 1%MaH
KJIETKH — 3HAYAT Y3HATE ¥ HOHATE BCE NPOLECCHI, KOTODBIE B Hell MPOMC
XOAAT: KAK KJIeTKM PacTyT, COSANHAIOTCH B TKAHM, KAK U3 PA3HBIX TKAHE
CTPOATCA Da3HbIC OPTAHEI U KaK OHU AOIIOJIHSIIOT APYT APYTa B :KU3HEOes
TEJBROCTH LIeJIOTO OpraHu3Ma, BaxHeiurmi OPUHIUN SHOXUMUH, JIEKS
UM B OCHOBE Mepeaayu HaCJIeNCTBEHHOCTH, TAK U HA3BIBAETCA — IIPU
[HIL OTIOJIHMTEIBHOCTH, NIH KOMILJIEMeHTaPHOCTH. JToT IPHHOHKIO pac
KPBIBAE€T OCHOBBI DOPMUPOBAHUA NBOWHOM ciupanu JAHK 1 eé ciocobuocT
K CAMOYABOEHUIO,

Ipunnoun gononHurensrocTH B TYMAHHUTAPHOM cdepe NPOrIIIOCTPIDY
€M IPEMEPOM, KOTOPHIH A4 Bac Gyger HeGesbIHTepeceH. C JaBHUX [OD 13
BECTHO, UTO HayKa — 3TO JIMLIE OAMH U3 CocoBoB HIYYUTE OKPYKAIOILINI
Mup. JIpyroff, NONOTHUTEABHBIH CIOCOS BOIJIOIIEH B HCKYyccTBe. Camo
COBMECTHOE CYINeCTBOBAHWE MCKYCCTBA M HAYKU — XOpollas MaJKCTpa-
LU DPHHIMNA AOHOJHHTENBHOCTH, MOMKHO TIONHOCTBIO VATH B HayKy
VI BCOLeJIO KUTh MCKYCCTBOM — 004 3TH TOAXOHA K JKUSHM ONIHHAaKOBO
IIPABOMEPHBI, XOTA, B3ATHIE [0 OTAENBHOCTH, OHM M HENOJIHEL. CTepsKeHb
HayKH -- J1OoruKa u onuir,. OCHOBA HCKyceTBa — MHTYHIIVA 1 BIOXHOBEHUE,
Ho mcrycerBo Ganera TpebyeT MaTeMaTHUYeCKOd TOYHOCTH, &, II0 CJIOBAM

52 ==

lnhasa |

Puc. 17. k. Apuumbonsao,

MNopTpeT UMneparopa

Pyaonuda |l 8 0bpase )
BepTymHa — Gora speMen
rOAA U WX pasnuuHbiX Napon.
1591 2.

K W B 1100

Wunoro [TyluknHa, ¢BAOXHOBEHUE Hy)lil:')r ;p;ionn;)?rz}:u:!;:;imaﬂ'mylm

B 3:0;:::;31‘)(2“222:;;“:;2 ;;12:,0 J:::{ HACTOSAIEe HCKYCCTBO nct::;;:::

::::":1!(:: Byce6ﬂ a/eMeHTH! HAYKH. B Bflcnmx CBOHX jpﬁ;{:;:;{;ﬂ:: - -

MR o M EMBL M HepasTeIMMbl, KAK CBOMCTBA ¢BOJIHA i
I‘"lll OTPAaKalT PASHBIE, NOMOJHUTEAbHEIE CTOPOHBI 9€JI0B -
:::.r:-n' I:.tmulib BasTHIe BMeCTe JAI0T HAM [TOJIHOe NpeAcTaBIeHne 0 MUpe.

A nor el ofuH APKNN UpUMep NpHHINANA AOHOJIHHTGJIB::‘C;I:I .ﬂ :::'J::;n
if COBMECTHOE CYIIeCTBOBAHME NCKYCCTBA U HAY o
ﬂwmw)mﬁnn Hukn). QUeBUAHO, TOABKO leTalbHoe 3HAHUE 6oTany 1“;:: -~
. *}; ".m.‘. ;n nz:zo.unnooxynomnnxy-maﬂbepuc'ry Hoxe. quumdonlz;alr: (6 (:;; ur
‘1“7-::';]( ’tfoa,uafrb AHAMEHMUTEIH TTOPTPEeT NMIepaTopa Pynonsda a6coy
- s gocTH. [Tpununag — 3T0 TO, MTO NPUBOIUT K U3MEHO-
“pm:uclj::e;'l::::: — na;\neuenna, KOTOpbIe IOpPOKIAIOTCH np::n:: : :.a:i
;/::..: hud-('n:opum 0 TIpUUYMHe, KOTAA CTPEMUMCA oﬁmﬂcnnne’r; :)f{zTuﬁuHTb >
Cue. MOTUB CBOUX neiticTBHi u T. 1. JlaHHOe cOOLITHE H e
" ||.ul’l ¢OOBITHM U3 NPOULIOro, T, €. ruzpum;un RPURUNH
W IO YCTUMBlE BAMAEMA COOBITHH APYT HA ApyTa.
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cme1 pat owateod BEEL R

T e AR AUVREEOIIITL DCE MO PRI IO T DRICTHOEIRU LON T L HOGT
Jgonern, Henone ne roanigo nata IOJLET OLPEARACIN Y IO DOFYIIHPIOCT S,
HTOPACMOCTD, BPEMCHNYIO HOCHSAOBATONLIOCT], 10SHIIEIO OIS Tex
HHBIX ABJIE€HMH, HO U AKTHBHO BO3ACHCTBYeT Ha HPUPOAY, 1IECJICHATIDAR
HO M3MeHsAeT e€, Bbl, KOHeYHO, CabIIANT

Onncannas NpHYUHHO-CIIeACTBeHHASN LenoYKa 3acraBiliia TOCyAapcT
HBIX AlesiTesNied GONbIINHCTBA CTPaH Mnpa nognucats Kuorckuii nporo

HAKOBOCTL B Pacto”
FOPNAMEPIOCTD, TTPONOPINOHANILHOCTh, 04K

. w ol
B kamzgoif ecrecTeeHHoil Ha anevedl. AnTugEble PUIOCOMBI CYNTANA CAMMETPHIO, TORIIAMIE
Kuomcrui npomoron — mexzay- [IPUHIUN  NPUYAHHOCTH  HAXO e CYI{HOCTHIO IPEKPACHOTO. § U
HAPOAHOE COMIALIEHHE, TIPHHATOR CBOE oTpaxenue. B riaccuuec I (Y ICU IIOHATAE CUMMETPIY MEHAIO CBOE COAEP u(;‘ o
B nexabpe 1997 r. 3 Kuoro (Anonus), MexXaHHKe, Hanpumep, IPHUH . 0 KpacoTe M FapMOHHMHU NPHPOABI (pUC. :
Lt I poACTABIICHHE p ranUER
0053BIBAET CTPAHBI COKPATUTS OPHINHHOCTH UCNIOIb3YeTCH AId f HOETEIeIIHO CTANA [TOHUMAaThCsA KaK NPpUHOMI Op g
. . e
BBIGPOCH B ATMOCHEDY NaPHUKOBBIX 60pa HaYaNBHBIX YCIOBUH K COOT i MBPR !
y s
rasos, CTBYIOIIIUM YPaBHEHUAM IUHAMHU {)l CHMMCTPUY OCHOBAH HA MIHAYAJBHBIX NMPEACTABJICHUNX O
" q - TG 196
T : HEenocpecTnen
;xopef::}f:;q:B:ezoaﬁloi:!!(i)z:f .c JIUH 1§ VGOTPORHOCTA NPOCTpAHCTS. C Hel:: nMnyJIpbca cusnl
. e XpAHEeHH gl
CUMTATb TPAEKTOPUIO ABMIKEHMA TeJA W €ro no.no;fcel-me B M060# MoM QR coxpanests. Tax, saxow cocpna 9T0 o3HAUAET, WO (Ph-
C ’
OZHOCTBIO MTPOCTPAHCTBA.
P pueil Wi ogHOP e ———
ifs:ee:ﬁé CaolicTBa BemecTBa ABRAIOTCH CHEJICTBUEM HX XHUMHUECKC O OAMHAKOBbI BO BCEX TOYKAX npoc-ppanc-ra:;odl::mmwu
: % M 0AHOPOAHOCT 'L,
B pamkax corpemennoit KBAHTOBO-TIOJIEBON KapTHHEI MHPA TI'OBOP QL1 0 CBASAR O CHMM::;):;; zﬂnmgoﬁ pmomeﬂ'r OAMHUICOII,
O BEPOATHOCTHON NPUYMHHOCTH. DTO 03HAYAET, YTO COCTOSHIE YACTH ESNtnGT, tTo Q)Hattéii;{;:ﬂne (pH3KUECKHUX 3aKOHOB.
B 1060l MOMEHT BPEMEHM He MOMeT GhITEL ONpeaeeHo TOIHO i ORHO3 BRI 110 BInsIeT HA C o€ CTAJIO OAHMM M3 MPUHILANON 60
HO, 5TO MOYKHO CAEJNaTh JIMIIE C HEKOTOPOH BEPOATHOCTHEH. B yactHOC Sl e CUMMeTPHK B Hpgp;gum HIpUPpOoAbI [IO3BOMAIOT NPC/CICH-
COCTOARME 3JIEKTPOHA Uk 06O APYToi BJIeMERTAPHON YACTHL(E! XADE BMIE §OC/IC[O0BAHM A MUDA. ©8

TEPUIYETCA KOOPAUHATOI U MMOYJIBCOM TaK e, K&K K COCTOAHMe MAaKE
CKOIINYEeCKOI'0 TeJa. OJ.IH&RO €CAN VA MaKpOCKOIHUYECKOro TeJIa MO
HO OIIpeJesIUTL OAHO3IHAYHO H KOOpAUHATY, N HMIIVJIhC ONHOBpEMEH

{pupos
iadleng, B IPUHIIKIIbI CHMMETPUN — OTKPBIBATh 38KOHblue']” llnu
i Mep, ypaBHEeHUA MakcBeaa B 9MeKTPOAMHAMUKE IIoayie ‘ :““.
UM CHMMCTPHHA MEXEY QIEKTPUUYECKUMU U MACHUTHEBEIMHU SBJICE

- TPHUAY
TO AJIS 3jIEMEHTaAPHOU HYAaCTHIIE! TOYHO MOMKHO ONPeAEeNUTDb JUNUIE OZHY '~ll' WeL HCXORMIL M3 YO ACHHA, UTO BaaHMoﬂ;:’:z':fN';‘z 3:11 e:orz'romy
BEJIMYHMH — b0 KoopauHAaTy, aMb0 umMnyabce. Jipyras npu stom Gyx O MHCNTIOTO MoJIelt JOMMKHBI OBITH CUMMETD q“TbI;saroxlltec )
OTIpe/leJieHa C HEKOTOPOil BePOATHOCTHIO. STOT DPUHITUT TO3BOIAET npe @ SION ypARHEHUS JOTIONHUTENBHOE CJIArAeMOe, ¥
CTABHUTE ce0e COCTOSHME DNEeKTPOHA B ATOME B BHJIe 3JeKTPOHHOTO 06JIaK LTI

B KX /0N TOUKE KOTOPOTO NpefhiBaHMe YJIEKTPOHA HOCHUT BEPOSTHOCTHBDI

» m ¢ I
J{apaRTep. [ 1Y 11O n HbI opragyuydec X Be eCTB (A MUHOKHNCJIO'T

irality, on
Ui VIEBO/OB) XapaKTePH3YIOTCA XUDARbHOCMbIO (anza. chirality,

PHUPOALI, HO U xona UCTOPHYECKHUX coBE 1T el Dyl(ﬂ) — CROMCTBOM MOJIEKYJH y ’l‘p(‘ .
OMUYECKOTO Pa3BUTHUA I I()HFITHO YTO ero cJie Ha P me}{““ B *X
: . ’ h.l}- WAL M O’l‘pﬂ}!{eﬂﬂeM JI!OﬁOI/I ROMﬁH I.LHEPI nepeme -
3 Y4YUTHIBATE B J1000 . T npapad pyEHKA. Monexy '
: ) i POeTpAHe BEe, KAK HAIa Jierad u p

: b e AAHCTBEHHOM OpUCIITI-
R g MY LG NENBBIE OPPAHU3MBI, MOTYT obGAaATD €/
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1O WL crnpatit, Snkpy ool hapano, a Gestice 3 O[HAHITIMON |
CTROCHDI TONLKO U3 «JeBLIX > AMMHOKUCAOT. SINAenne Jeprunioi o
METPUM B OPraHN3AINH KUIHU Ha HALLEH ILIAHETe OUGH L UMK, TaK 1§

XMPaJIbHbBIE MOJIEKYJIBI MOTYT CYLUECTBEHHO OTIMYATHCSH KAK 110 CBOCH 6§
JIOTHYECKOH AKTUBHOCTH, TAK M IO COBMECTHMOCTH © APYTUMHA OPHPOAIN
MH CO€JUHEHHAMY, NOAXOAA APYT K APYTY, KAK KIIOY K 3aMKy.

Na6GopatopHbiii onbiT \

3anax MATHOM KeBaTebHON PESUHKY 00yeJTOBNIEeH NaXy4HM BEILIECTBO
L-kapBonoM (<«aeroii» OpHMeHTAUNH). 3anax TMUHA OBYCIOBIeH D-kapt
HOM. PasHHIly B 3anmaxe MeXAy BTUMH XUPaTbHEIMH MOJeKYJIaMU yAas
BaioT 80% smogeit, 20% sTy Pa3HUIY He YYBCTBYIOT.

10 ceman T™MuHA — B APYTYIO, B TPETBIO NPOGUPKY — HMAU KYCOUEK 3K BE
KH, UIH ceMeHa TMHHA. 3aKpoiiTe NpoGupky Mpobkamu. [lonpocure on
KJIACCHIKA 3aKPBITH IV1a3a, NOHKIXATh COAEPKUMOe KA A0 NpoSUpKR
OU€peaAn U ONpenesHuTh, KAKHe NMPOGHUPKM MaXHYT OAMHAKOBO, a Ka
UMeeT Apyroi sanax. B ¢cBolo ouepesns, noroxaiite COIEPIKUMOe IPOBHPO
TTPUTOTOBNEHHBIX UM. K Kakoii rpymme a104eii B 0THOCUTECH?

TIPUCYTCTBYeT KAKAA-TO NOJA «HECUMMETPHU». XOTA ¢ CUMMeTpHeil
BCTpeHaeMCA NPAKTHYECKH BCIOAY, HO IIPHM 3TOM 3aMeyaeM YacTo He
caMy, a e€ HapyIlIeHUe — ACHMMeTPUIO.

TO CHMMETPHS — OTHOCHTENBHBIH MOPAZOK, TO ACHMMETpPHS TeHIEHIY
HapyLIeHUA IIOKOA, ABMIKEHMN A, PR3BUTHS,

ACHMMETPHA OPUCYTCTBYET ViKe Ha YPOBHE 5JIEMEeHTADHBIX YaCTHIL
NPOABJAAETCA B aGCONIOTHOM MpeobaafaHny B Hamelt BeemeHHoit uact
Han aHTHYacTHUaMu. UszBectHbIN dusux @. Haitcon nuecan: «OTKpBIT
NOCHEeNHUX NECATHUICTHH B 00/1acTH QUBUKH 3JeMeHTAPHBIX YACTHI
CTABJIAIOT HAC OOPATUTE 0cOGOe BHHMAHME HA KOHLENIIMIO HapyIlneH
cumMeTpur. Paszeurue BeenenHON ¢ MomenTa e 3aPOXKIEHUA BRITVIAL
Kak HelpepbIBHasA NOCIeAOBATENbHOCTHh HAPYIIEHWH cUMMeTpUH. B M¢
MEHT CBOEro BOBHHKHOBEHUA IIPM I'DAHAMOZHOM B3pbIBe BCeleHHAN GBI
CHMMETDPUYHA ¥ 0AHOpOoAHA. IIo Mepe oCTEIBAHNA B Helt HapylaeTcs on
CUMMETPH#A 3a IPYToif, UTO CO3AAET BO3MOXKHOCTH AJIA CYIIECTBOBAHKA BO
Goneulero u Goapliero pasHooOpasua cTpPykTyp. MeHOMEH KU3HH ecTe
CTBEHHO BNUCBEIBAETCHA B 3Ty KapTHHY. KU3HB — 3TO TOKe HapyIIen
CHUMMEeTPHMN» .

Taxnm 06pasoM, ecTeCTReHHO-HAYUHBIE 3HAHMS O [Ipupoge B CHCTEMATH
SMDOBAHHOM M OGOCILUEHHOM BHIE HNpPEACTABIAIT coGo €CTEeCTBEeHHO
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Masal

KUY MA N 18 SOTURDR G Ve rsL 42 sl b pe e 4% u-vul-:;
, , e
TP EPHOICTHS U peMen TARH IO OO a Yy HIneMm, (hrsoed l|l

- SurdapuimM,

frrnnsserses [

o apyaeuesinudl nac Mup, epiee, MHPLHE Ieroahico
PAZNOOODIHNLL, 1O O HUX DAJO  CRABIVEL  OTACIhIG,

W B Yariaurro e i CIMLY LOLICTO Illlpﬂl‘[]!l(l]ll.

iy 1HaaTE L

W10 i aniBaloT oOWeHayYHo! KapTHHOU MUpa
BRI CTPYKTYPa €CTECTBEHHO-HAYHHOW KapTHUHbI MUpa

B IROMOUNOHHPORBS D eCcTeCTBEHHO-HayYHaA KapTUHa Myupa

Hw MOMeTR .

YHUNIAA
HPOJLCTABATD, KaK ECTeCTBEHHO-HAYYHAA KapTMHA MWPa MeHAnack, Ha
« AVIl 5. ¥ AQ HAWKX AHEN
W HiLe
HNJIRMCIIMTE NPHHLMABI, KOTOPbIE /1EXKaT B OCHOBE 83aMMOCBA3E hyHSIE

— XU+
MIITANINHBIX TEOPUM, W HA NPUMEPaX W3 Pa3HbiX €CTECTBEHHBIX HbayK
M1, (IHINKK, BUONOTUM — NPOMANIOCTPUPOBATL 3TY B3AUMOCBAS

U Ha-
JOKIIATE HA TPMMEPaX, YTO B3AUMONPOHWKHOBEHME UCKYCCTBA B HAYKY
POl —= APKaa MANKICTPAUMA NPHHLWNG BONOAHWUTENBHOACTH

isIAONHKUTE 3aQAHHA

- U Mupa
’ LiGocnyiTe, noyeMy, Ha Baw B3rNAA, B €CTECTBEHHO Hay4YHOH Kap'r:H: eMp”
(I HICYICTBYIOT TaKHe bMNOCOPCKUE KATErOPUH, KK NPOCTPAHCTBO, BR A

M IBpHA U 4p.

Kot
§ patko pacKpodTe CYLIHOCTE HAYWHbIX MPUHUANOB, KOTOPbIE onpepenn
B IMMMOCBA3b eCTECTBEHHDIX HAYK, H MPOUANIOCTRUPYHTE NpUMepamMy.

o.
3 (IponaniocTpUpYiTe NPUALMN COOTBETCTBUS Ha NPUMepe PasBUTHUA aTOMH
MIOKYARPHOTO YHEHHA,

K csoe-
4 Miujsionoruueckoe CyLecTBo — KeHTaBp — MOXHO paccmanMBj\;: Kak ¢
HDpIHBIN NPUMEDR NPUHUKYNA AONONHUTENBHOCTH, MosacHUTE noyemy.

L PacemotprTe KapTHHY Jhk. Apunméonﬁ,qo «MopTtper uMnepartopa :::;;10})2::
in Il 1 obpase BeprymHa — Gora BpeMéH roaa v ux pasnuuHbIx aap eTa. N
e OBOLLM M DPYKTBI UCNOND3OBAN XYAOXKHUK ANA CO3NaHUA nopré c,npw
unMy MMeHHO Mx? ChopmMynupyviTe CBOIO TOUKY 3peHus, COOTHeCHTE €
WO B UCKYCCTBOBEAGHUH, UCNOMNBIYA BOIMOXKHOCTH UHTEpHETA.

e ————
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WIS OIYInIoero Mg, Yoo

SRR RLTTeN OB y(!'l‘puﬂi"l‘lm Mipon, oy
!, 3ranbl pa3surun eCTeCTBeHHO-HAYHHOW KAPTHHbI MUpa, & ApUCTOTeNEBA Kap ML X OOLEETHBIIO 3 IEITTCITMO G 0810
Ha MHDPA W COBPEMEHHBLIN B3IINAA HA ECTECTBEHHO-HAYWHYIO KapTUHY MM L MEI, B ROTAPOM BMCUBET 010 CaM, 1 M
4. Mckycereo 1 apxutekTypa B TECHOM CBA3M C 3aKOHaMM HU3UKKU, XUMUKW, MATEN Berapuae dcunyr 1 néM, Ppaistins orux mu-
TUKH — APKWHA NPUMEP NPOSABNEHUSA NPUHLMNA AONOAHHUTENBHOCTH. W RTIO YOI,

Watnp 90 MUY, 00’bEKTLI KOTOPOTO MMe:
B patnyennsie  Maclmitadsl  {(HaupuMmep,

wia, raanrMcy; puc. 19, al
o ML 910 MMpP, 00B€KTbl KQTOPOTO
§ 7. MHP"', L MO TS “L!::ﬂ“llllllu M BUJHBI If{e:aoopy;m’ém{mm ria-

ﬂ;-‘,. ) 11X MOIKIIO YEUAETD ¢ TOMOLLBIO MUKDO-
v 6 XVI—XVII = 1 reeeiollon ¢ HeGONMbUINM YBeTHUeRH-
o MCT HH uy - . : il
LK A e i i . LU DM, aatHeTa JeMJs, €€ CIYTHHK
HalKWx AHen,

WOIOKeE, PACTUTeNbHBIE U KHBOTHBIE
2. Nepeuncnute gokasatenbcrea yy&HBIMMU CpeaHesexoBba WapoobpasHo sl puic. 19, 6, 6).
3emiu, nokaxkuTe Ha npumepax ot JleoHapao aa BuHum go K. 3. Unon WM 9T0 MHP, 00BEKTH KOTOPOro
ckoro U C. [. Koponéea cTpemnenmne yenoseuecrsa ocBOUTS BO3YyL ) (uamepts Meltbine 10 8 v (3T0 MOeKYIE,
NPOCTPAHCTBO U BbIPBATHES B KOCMOC, ) BIOMEeNTApIblE YACTHILI — MPOTOHBI,
2. HasosuTe nMena nucateneii-thaHTacTos, KOTOPbIe NPEACKA3AAM B CBOMX i . 9neKRTORDBL; puc. 19, 2).

MaHax co3gaHue I'lpl460p03, MallMH U annapaToB, NOMOTralWKUX N

L PIHIMTIIA COBPeMEHHOM TeXHUKH 110~
NPOHUKHYTL B rNYEUHBI KOCMOCA M OKeaHa.

B0 yue PASJIMYIATE CTPYKTYPBI pasMepoM
26 100 um (1 um = 10 9 M; HanprMep, MoJIe-
A ameer nraMeTp 2 HM), IIO3TOMY 3Ty
i pOMU}A BEIASISIOT B HAHOMHUDP.

MHOTOOBPA3UE MUPOB. YenoBeka Bceraa NPUBJAEKATH TANHCTBA 3N
AeNbHO GONBLIMX PACCTOAHUN U 6ECKOHEYHO MAJIBIX BEAMUYNL. TpyaHo ce
NPEACTABUTE DACCTOAHNE B HECKOJNBKO MHJIMOHOB CBETOBBIX JIET, OCME
JINTE padMeprl ranakThk n BeemenHoit. Tak y» ycTpoeH uenoBeueck
PasyM, 4TO Mbl BCerja 3aZaéMcsl BOMPOCOM: a UTO HAXOAUTCA gasblue,
TOY YMOZPHUTEIbHOI rpaHULelt, KOTOPYIO pHcyeT BoobparkeHne?

He Menee MHTepecHO MbICIeHHO NPOHMKATL B rry6s MaTepuasibHO
mupa. MBI yoke yBepeHbI B CAOMKHOCTH CTPOGHUS aTOMa H dJIeMeHTaPHE
HacTHL, €ro cocTaBaAIuX. Jokasano, UTo U OHY, dIeMeHTADHBIE YACT
Lbl, HE TaKMe y3K sneMenTapHsle. [Iporon, manpumep, o6pasosan uacTu
MH, KOTOPble HAa3bIBAIOT KBADKAMH U [UIIOOHAMH, A Aajkire?

JKenanue 4enoBeuecTsa IPOHMKHYTH B cAMble rIyOHHBI MUPO3AAHUA 3
CTaBJaAeT TPATHTE GACHOCTIOBHBIE CPEACTBA HA HAYYHEIE HCCIeHOBAHUA
TIPOEKTHBIE pa3paboTKy, K NpHMepy, Ha co3Zanue BoJanmioro aIPOHHOI
KoJIJIaiifiepa, ¢ IOMOMIBI0 KOTOPOTrO NpPeANoJaraeTca 3aHKCHDPOBATE €
Gosiee MeNIKUe « KUDIIMYUKH» MaTEPHH.

IIpoHUKHOBeHUe B Ge3rpaHHUUHG MaJjble WIH HeoBo3puMO GOJIbIIN
MHDPEL — He TIPOCcTOe JAIGOoNRITCTBO. YeI0BeuecTBO Tak M 0CTAA0Ch GBI H
YPOBHE NepBOBLITHO-0BLIMHHOIO CTPOSA, eCJIH GBI He HAY4YUJIOCH MCIIONBI(
BaTk BO Hu1aro cefe HayuyHble 3HAHUA U IPaKTHYECKUIT OIIBIT, IOYEPIHYThI{

ML OBBLEKTOB MEFA- U MAKPOMUPA,
plien T MeraMupa — raJJaKTHKH 1 Beener-
’ HEeBOBMOMKHO YBUAETh NEJTHKOM, PABHO
W nsoropsie o6beKThl MAKpOMUpa, HalpH-
Hemiio, - 13 cUay 6oabLINX pasMepos. Ecau
P nnxoanTes Ha €€ MOBEePXHOCTH, TO OH
Viner, oTAenbHBIE Iopbl, He(oabllne
i, i RU'MEHTRI OCTPOBOB, JIECOB U PEK, a 3eM-
g MONceT PACCMOTPETD JIHIID U3 KocMoca.
R{WIM 1 APEBTTOCTH JIFOAH [IPEACTABNANH cede
S aeKkod, 13 JokocMuyeckoe BpeMA AoKa-
B (nIMH TOTO, 4YTO 3eMiaa mMeeT QOpMy
{4, CUYNCHIKM CTIeaylomIue HaOMIJeHHA: 1o
Wil WevwesHoBeHUe kKopabasd, YIABIBalo-
S i M0 POPUBOHTA, KPYTroCBeTHBIE Njias
R L AT

DenoniieiMy tipubopammn, ¢ 110MOULLIO KOTO-
[”0 Wiy uuer Beencnyio, Sias e eedeciion b

Fnhaea | RO ATINE A ME&TOSIB) MO MH]1

Puc. 19. ObvexTtol paanus
HbIX MUPOB! Meramupa =
ranaxTvixa {g); Makpo-
Mupa — uenosek (O},
knetka (8); MURpOMHpa
monexyna JHK (2)
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LALLLLL
Hlercoropiie ofvnecril Mucpomupa mosicno DDA HOTTOCHOACT)
H UPOBOJAATEL pAIMYHBIC UX uceacaonanns, Hanpuamaep, namepsire ma

POCT, IyJIbC, AABJEHUE, OCTPUTY 3PEHUSA HENOHEICH AN IKUBOTHOIO |
Hsyuenue 6osee MeNKKEX 0OGHEKTOB MAKPOMADA HEPARPHLIBHO CBA3AHO
BEPLICHCTBOBAHNEM ONTHYECKHUX NPUOGOPOB, KOTOpHIE chirpaau 6o
POJIb B DASBUTNH, HANIPUMED, KJETOUHOI Teopuu. B 1665 r., nayuas
npobxn, P. I'yx (1635—1703) o6Hapyskmn CTPYKTYD5I, MOXOMK e HA
7 HasBaJg UX KjaeTKamu. A. Jeseneyr (1632—1723) ycopepmenct
MHKDPOCKOII M CMOT' HabJII0AaTh XXMBbIe KJICTKH C YBEXUUCHUEM GOJIE
B 200 pas. B 18311833 rr. P. Bpoyx (1773—1858) oGHAPY™HUT B |
TeJIbHBIX KJIETKaX AAPO. IIpoaHanuaupoBaB Bee CYIIeCTBYOLIME HA T
MEHT 3HAHUJ O KJIeTOYHOM CTPOEHHH KUBOM IPUPOJBI, B TOM YHCHIE 1T
Gorannka M. J. Il neidena (1804—1831), B 1838 r. T. Ieann (1
1882) chopMynnpoBas 0CHOBHBIE IIOJOKEHUS KISTOYHOMN Teopuu. O
Dosree geTanbHOE N3yUeHNe OGLEKTOR MHKDPOMHPa C TOMOIILIO OIITUY
MHKPOCKOIIOB OTPAHHYEHO TeM, UTO OHH HMMEIOT OIpeneséHULIEH IIp
paspemenus, T. €. BO3MOMKHOCTE VBHAETE [0 QTACAbHOCTH MeIKHe of
TBI UJIA UX YACTH.

AEBrnuiickuit busuk Jxc. V. Psaeil {1842—1919) noxaszai, uto n
Paspelienusl MHKPOCKONA, OTDAHMYUBAIOIIME MUHMMANLHLIE pas

1 1 Al T CKAHHPYIOWEra TYHHENBHOIO MUKpOCKana: f olipas
nitie; oo UM n3o6paneHue nocae KoMNbwTepHoh obpabaTku

w i " 1M,
paccMaTpuBaeMoro o6bexra, paseH 1/, IuHL cBeTOBOH BOMHBI. IToc B 1Ly AL BONJH, BLICTYHIAET ‘i[msnhl'lnﬁllf) |.“I.l.u:':|i| ,:', m:“
Ky caMble KOPOTKMe AJMHBI BOJIH BHAMMOTO CBETA COCTABAAIOT 400 Hi BN R OB AR YT O CPABICHAED ¢ OBLIMHLIM M DICKTIX ’
. g O
paspemalomasn cnocofHOCTEL ONTUYECKHMX MUKPOCKOIIOB — OKo0 200 ‘ prapenuoned cnocoboersio, Tak, onrn Moryq <.ml|:lﬂll )
b SO ROP OO MBYIACMOTO OBBCKTA C TOTIOCTHI /0 O/
H3IYYEHME OBBEKTOB MUKPO- U HAHOMMPA. Hccaenopanie o6be e HUEPYOIMX SOIAOBLIX MUIKPOCIED:
% Ol U OCHOBITBX TANA CKA ’ :
MHKPOMHpa (CTPYKTYPH KAETOYHONH MeMOpaHbI, OPraHOHWJAOB PACTH o $ o d
wn

Py sl ey e MEKPOCKoI (CTM) #n aromMuo-cunonodi

HOM M YKUBOTHOM KJETOK, ABONHOMN ciupann [THK u 1. 11.) eBasano ¢ ¢o >
ety ( AU'M),

HUEM 3JIeKTPOHHOTO MHKDpockona. OH nossonua SHAUNTENBHO paciiuu

BOSMOHOCTH MCCIEAOBAHMA BeNeCTB HA MHMKPOCKONMYECKOM yPO TN ”pm”m")wﬁm‘“:'jlftglyoi'f::f;lLzyol):‘a PACCTONIUE UGCIKONMLS
B 371€KTPOHHOM MHKDOCKOTIE BMECTO CBETA HCIOMBAYIOTCA NYIKY BIICK ondeiiialatans """"_' "“"L"l(l”‘ TAKOM CONMAEHAN HEKOTODNS MIRIE
HOB, YCKODEHHEIE DIEKTPHYECKHM IIoJIeM A0 GOJbLIMX 3Hepruit. B , IR oL, 11HW TAKO . dapts el
CTBE€ JIMH3 BBRICTYNAIOT BJIEKTPOMATHUTHEIE TIOJISA COOTBETCTRYIOILH I G e A0CTATONHOR 3Hepruen JITH :,:p:::.:u):’:;(-lc’l‘p;IIIl'lhll!
tdurypanun, T. €. cBoeoGpasHbIe 3JIeKTPOHHBIE JUH3EI, MarsuTHoe U 3 AL | D a1aigHus f© SADY, MOTYT "(mﬁ{‘,, v’m'mt&' PR PO
TPHYECKOE TIOJNA HIMEHAIOT ABHIKEHHME NIOTOKA BJIeKTDOHOB, YTO A - Bittvon. 8o BoaMOdHO M3-3a JTHO (",l‘“' VL W Bodiol
BOIMOXHOM (POKYCHPOBKY 5JIEKTPOHHLIX JTydeli (B ONTHIECKOM MUK POC RBEEERs N anasiercsl ORHOBPEMEIo U "muulu- {' v q)OJk"
ne GoKyCHPYIOTCA CBETOBBIE JIyUn). BE B clofieTBa deKTPORA uoanonﬂmr(emy ‘IIO‘I :4,“)’11"';'“."""
Nsobpaxernue, Mopo6HOe TeIeBUBMOHHOMY, HAGIIONAIOT HA JKpaHe, 1 BTy > SRDan o'rynueinhe i m"m“fﬂ‘““ecmm m:)::”(’jl : JlI(WI‘I- lll'l’"'“
KDBITOM CHELUATLHLIM COCTABOM, KOTODbIH CBETUTCA TPH TOMAAAHE MY (Usosobpainoll Mopcanio K c:c‘n.u‘umomy(n’/f(m o (,) -?’,(m i S
HEro NOTOKAa 3JIEKTPOHOB, U0 PUKCUPYIOT Ha (DOTONJIACTUHKE. RN iy w0 GaokGacrepa T. bexmm\‘n )(( . — 17 (nun..vmw:
Q‘YBHHeTb» 06’]:91(,’[‘]:1 HAHOMUPA MOMKHO C TIOMOIIBIO cKaHprIOme : L TR MR TFIN REY lllllul‘(f'l'ﬂluﬂ!" HPOoIeee orv JHNUL nyJe

. e ol pneprerraceioro Gaphepn).)
AOBBIX MHUKDOCKOTOB. 30HZOBBIMHU OHI HA3bIBAIOTCA NOTOMY, YTO B P 0 ) IMEeT st (e |

' 61

- Iha ' (ANMA 1 MATOZ TIOIIANKI MUPA




— g * a8 & W
e ——— o ——— § —— s
a——

N ———— : .. 2 J llny‘
SAGOMrT PeomMerpRi, B npRaTeRTy i, Moy

1o erpupyiondl gy

o HILTLLIT LR R A

R TR S eI AT | -ﬂ}mmulm EYR IR IR R IR A LI TR IR paenoan | - =

O ROAOOA I GEH IKprontcreing e f IEH&“ onm i W

) A eEIOIeD Yy 4 PRCHGINATANNG D10 m:'ﬂ:jﬂ e
T N L HIEFTYI0 MONCICYAY, COOTHCTETRYIOILYIO NEPOl ¢

KonoGunmnst kponmreting
OIPEENAIOTCA €10 PesOHAIN
YACTOTON M MEKATOMIBLIMYA |
CHIaMH

0, cheEr WHICTPOCTRTUHECCKUX CHIL.
OrgenpHuiit aToM

MexaTomubie
CHIIBI
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IRV JKHBIX €My COeIHHEHM
B w0y Paciionaray 6otn
: KTOB MX UpeBpaileHus.
RO A Npoay p o, st
KyAbl GeJiKon,
e eTKa pA3jIaraetT MoJe .
L pepmenTon, KX R
\ TOB — MOHOMEPOB (aAMHBH : A
1 JparMeHToB — M :
e pox M3 HUX Gon
o O HA0B) M 3AHORO CTD
B AR KHEIOT, MOHOCAXAPUA ) O T L T
W ApyTue MONeRyJibl, KOTOpbIe OyAyT TOY 0 4,
» oprpunsman, Fleaapom BeJIMKHA PYCCKUN qmzz:m m“.pm‘mm‘
| bl HOCHTEIAMH 3K . MOME
B 10EN) wnsna) (pepMeHT -y
. b HEMHOI'ME K
r Hble PEeaKIu¥, W JUII
0, YORGPIIOT OJIHOTHAN HOTHG .
¢ MHCTBEHHYIO PEeaKIMI0.
W U POACHEHNYIO, €], g 5
WTCH, HATIPUMED, Ypeusa,
B kaxcgom mupe AeHACTBYIOT CBOU COGCTBEHHEBIE 3aKOHbI. Mera- u ma , r LTI, :‘|::::e:e::rc¥:z(f Moq;BHHy.
; ' . .ln ."T“ : u ot -
MUPBI MOAYUHAIOTCH 3aKOHAM KJIACCHYECKO ¢uaukn. OnEako «TyHH " TR UL R I e o
. ‘ 0 P ’ PO
HBEIA 3G(EKT», 0 KOTOPOM TOBOPHJIOCE BEILIE, He MOMKeT ObITE OOB PTIT okilpotivteres
- 9133“ sa;COHaM" pB M"Kpoli““pe “Da50T&’10'P>> CBOH, OCOObIe a8 MR 11 108 IEOTOPOTO TPOUCKOAUT PASION
) ? H

HbI, OCHOBAHHBIC HA INpUHIUNax KOPIIYCKYAAPHO-BOJHOBOTO Ayann
YAaCTHIL.

of
IlorepxaocTe 06pasma

Hanpannemle CKaHMpOBaAHUA IIOBEPXHOCTH 30HAOM

Puc. 21, Cxema ycrpoiicTea 1 paboTbt ATOMHO-CHAOBOro MUKPOCKONa

Ipu nogave aa ury oTHoCHTENLHO HeGONBIIOro HANIPSIIKeHUs BO3H
€T TaK Ha3bIBACMBIN myHHeAbHbLIE MOK.

Cuna roka saBucur or PAacCToAHMSA Mexay obpasuom U urnoii. Ta
HbIe 3HaYeHusn 1 — 1000 nA! npu paccrosuusax okoo 1 MKMm.

B npouecce ckanuposanus uria ABHIKETCA BAOJADL IOBEPXHOCTH OF
03, CHuIa TYHHEeJBHOr0 TOKA MEHSAeTCA B 3aBHCHMOCTH OT ¢opmbl OB

HOCTH. Taxve n3MeHeHUA DUKCHDYIOTCS, M HA HX OCHOBE CTPOUTCH Ki
TIOBEPXHOCTH (cM. puc. 20).

2H,0, — 2H,0 + 0,1.
Apyroit «<uHCcTpyMeHT» MAA HCCACROBAHAA, HATIPUMED, AUIIEKTPUKOB,

w . J

9TO ATOMHO-CHJIOBOI MHKpockon (ACM). B uém H3MEePAITCA CUNB! B3
MOJAENCTBIA MeNy ATOMAMY 30HAA I ATOMAMI noeepxHoct, B ACM 3

NPUKPEIVIEH K KOHILY KPDOHIITeHA (r10CKOM NPYKIHEI) ¥ ero nojos ke
onpeneasseTca UMeHHO BeJIMYHUHON CHJI Mexxar
(puc. 21).

CroeobpaszHoii Monenbio npuHnuna paborer ACM asnserca uTerue o
[IBIMH CIIENUANBHEIX NeYaTHAIX U3AAHMUIN, H3rOTOBICHHEIX HA OCHOBE Me
na Bpaana. Iposoaa mo CTPOYKAM TAKHMX U3AAHMEL, CJIeIbIe JIOAH OCAZA
BBINIYK./Tbie OyKBBI TEKCTa PellenTopaMu NaNbIEB — «YHTAKOT» ero.
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1, M MUKBOMME) TR TOR OF HRIOMMR W HT0 HEOOHMIOTE TH)

e v AOICTPOIHOTS L1300 . '
- — ) 10 BUOMAMHA t[)M:IMKH, AXUMHUHN, OnonoIn 8 HAHOMKP

HWHO MBICPOCICONS MOICHO yi
HIMEN®DOe  uern KoJuuon
paernopon sonorea (puc. 22).
AOUANBLIC {MUILPOCKONTNYECK
CTHUIBI 00LIUII0 COCTOAT N3 5O,
IO YH{CJIA MONEKYJ M MOHOB,
2 6 6 12 16 1B 24 60 90 150nm IlepBBIMH «HAaHOTEXHOJIO)
ObIIM ApEeBHHE rOHYADBI U c)
BEeKOBbI€ CTEeKJIOAYBLI. OHM 0¢
JIM1 HAM B HACJNEACTBO M3yMMN
HbI€ [10 [IBeTOBO raMme Kepa
CKUe M3AEINA U BeJIMKOJENHbIe [BETHhIC BATPaKH I EePKBe U 1BOPIL

B HaHOMHpe H3MEeHATCA U XUMIYeCK e CBOMCTBA HEKOTOPHIX BE
Hanpumep, Hanockonmueckoe cepedpo cIocO6HO pearnpoBaTs ¢ cepo
POAHOM KNCIOTOH C BRIACTEHIEM BOAOpOJAA:

HhfhHMnTre 3RQ8HURA e =
! 2 M
I MUPLl, KOTOPbIE pa3nnuatcl b eCcTecTBO3HAHWNK, NpUBLINIE NPY
+

101 KIHKI01 0 MHpa.
(e, 410 HAHOMUP — OCOObLIN MUD.

@ ONo
SR, 10 TAKOE MOAEKYIAPHOE PAcNO3HABAHWUE H KAKOE HaueHH
Puc. 22. Mamenenne ysera y yacTuy '

W onbl.
3000Ta B 3aBUCUMOCTH OT HX paamepa e SR "pnp 0

Pl A1 G 3AKOHOMEPHOCTH XUMUUECKOUW, Bnonoruieckon n dinan-
W Ay W MAKPO- W MUKpOMHpaXx?

I THIRCKOE IHAYEHNE MEET NO3HaHue Hanomupa? o

11 (MG paboTbl COBPEMEHHBIX MUKPOCKONOB {(CTM 1 :

L AAN pedrepRTOn

UK 8 ecit:
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i § AtOMMbIA CHIOBOH W CKAHMPYIOWNIA TYHHENbHBIN MAKD

y (albeitie, 1 HaHommp, ero 0cobeHHOCTH M NepCNeKTHBbI.

2Ag + 2HS = 2AgS + H, 1.

OpHoit u3 rmaBuBIX HUPpTIMH H3MEHEeHHA XUMHYECKUX M (usuye
CBOHCTB BelllecTBA B HAHOMUDE ABAAETCSA YBEJHYCHUE YHCJA ATOMOER
XOAAIMNXCA HA NOBEPXHOCTH HAHOYACTHULEI, MO3TOMY X XHMUUYECKA
THUBHOCTE OUCHEb BEeJHKA.

Taxoe HeoGbIuHOE OBEKEHMIE BEIIECTE B HAHOMUDE MOMKET UMeTh Il
THYECKOe NPHMEHeHHe — HalpuMep, B XPAaHEHUH M Iepeaade HAC . 1 -
CTBEHHON WHGMOPMALMH, B OPHEHTUPOBKE JKUBBIX OPTAHU3MOR B npoc MHabniopneHue 3a ropauied CBe4YOoH
CTB€, NOUCKAX IUTAHUSA, B TPOIIU3ME (nevxenun) y pacreunii. UMenn - Precmorpenie (UaUYecK X SBJIeHi, I '['mm:xo.}l.um,ux u‘|m -::.l-::
JIEKYNAPHOE PpACHO3HABAHHE JEeXKHT B OCHOBE PpeaKmnii mMarpuy AW clieNMd, IpeAcTaBasaeT cofoil camMbli muponih nyrn, 1t
CHUHTe3a — camoyABoeHus monexys JIHK u npoueccors 6uocuntesa Ge PLIM MO0 BOAOTITH K UBYHEHHI0 CCTECTROBINNINA...

M. Papadedt
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b NPOHANIOCTPHMPORATE HA MPWMERAX, KaK YCOREPWONCTEOBANNCE HE NPOT
HHUU BEKOB ONTHUeCKKe NPUBOPDLI, annaparsi, MEXaHH3Mbl, NOMOoratoume
AAM B U3YHEHUU MMPa
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M CcamMmnn "
Boanmure HBOVIYTYIO DO TTPIMLIM YIVIOM 51890 00y 10 ThyGIy. WneHWe 3a npopacraHue W

CE KONEIL HOMECTHTE B CPRINOIO YNET), HABMEII, B APy roil onyerure i
OupKy ¢ nasecrkoBoi Bonoi. Uro nadsoanere? O6mLnenrre pouexo)
SIBJIEHUA,

" "I."
p-‘&-m RCCTIPRNI 1 eSO BICO ANeil, 08 MONTHO LRI
By nnhMn,
» oy » |M
PRl HADIIOARTL S0 BHCUTHUM MEMEREMEM (acon ¢ reneim
L AT HeIIGM 08 MACCH,
L) - X ., ’_
HHEe W peaKTUBDI: (J10)ILe NN HalllKa Ilerpn, mapas, 23 ¢
HHbLIC).
KyHA. [locMOTpuTE HA NOBEPXHOCTHL YAINKH. ObpACHHTEe MPOMCXOJNS . WL O, B6CHE (TEX HINECK e MIIH 3eKTPOHHY )

O6napyxeHue npoaykTos ropennn napaguna. Baecure dapdoposyio

Cyxyio, »Kenarenbuo OXJAKAEHHYIO (HO He 3al0TeBUIYIO) npooupi
KpeluTe B epaTesie rop/blIKOM BHU3 I HEMHOTO HAKJIOHHO M [IOA@
Te HaA njiaMeHeM CBe4M Ao 3anoreBanuda. Caenaiite BBIBOJ O NPUYUHA
OarogaeMoro spiaeHuA.

B crakan momecrure cBeuy, nogoxrure eé c MOMOLILIO JIVUHMHBI,
pe3 2—3 MHMHYTBHI BEIHBTE CBedy, HamelTe B cTakad 2—3 MJ u3Bet
BO¥ BOABI U BCTpsixHUTe. UTo Habmogaere? O6BacHuTe NPOUCXOAANIE
JIeHHe.

o 60 0 0 o
e e ® > 09 9 e

PR B B B

a s m wou N eI

)
By 1lerpin nan ua OJI0ALe MOJIOKHUTE CBEPHYTYIO B no(:u;).[nl.lc?
W wiasiire 0o CTONBKO, YTOOBI OHA MOKPLLIA annu:. 2 (:.(u: .
Mg coemein Hacoad, NpeJBapHTENIbHO B3BECUB KAKIOC, .m J
Wi BEPIBLTe 3 KAOHeTe eCTeCTBOSHAHNA Ha nououounm(c;),. 3
wnegnennoe uadnoaeHye 33 BHEINHUM BULOM CEMsIi. | n.ml,:i
."ﬂm;ul USMCNCHUSA , IPOUCXOAAIITHE C HMI:IH. emenueljﬂo u.::‘r“'.um .
{414 0AN T B0 TIPOMOKHYB GyMaskHOM caml;e*mou) U pes ).r”u.“
snnocwre n rerpans. Korza gacons mpopacTeT ¥ HA HPOPOCETIE
40 MR 1T CMODIIEHHBIE JTNCTOYKH, HABMIOAEHUE MOMKIK) JiKON

Bauanune sosgyxa wa ropenne ceeun. Berasbre CTEKJIAHHYIO TPYOKY € ¢
HYTBIM KOHLUOM B DE3WHOBYIO rpymly. CxxuMas rpymy pykoii, BAYY
IaMs ropsamei ceeun Bo3ayx. Kak MasMeHMIach APKOCTDb ILJIAMEHH?
yemy?

IIpnkpenuTe KBe CBEYH NPU NOMOILIM PACTIAABICHHOTO napaduua
TOHY MJIH (paHepe. 3aKTUTE UX M HAKPOUTE XUMIAYECK HMU CTAKAHAMH
JUYHOTrO 06:éMa (RaIpUMep, JTHTPOBLIM U o-NUTPOoBBIM). B Kakom
4ae cBeva ropur gonbmre? IHouemy?

§ Wre comMeun 1 HAUATE SKCTIEPUMMERTA U 110 10 OKOHUAHNN. -
LM ine Macehl ceMsH dacosu 66110 HanboJiee HHTENCH R

§ wonn
ol e P IC JABICMMOCTH MACCHI NPOPACTAIOLHX CeMIT i EY;

1l
0w niBoyL 0 IPYMHAX U3MEHEeHHA Macchl hacon.

MuorokparHoe oTpaxenue ceeuu. Cxpennre ckoTdem ¢ o6parHoi cTop
AABa 3epKaia Tak, 4To0bl OHM 06pazosanu yroi. IIocTaRbTe 3aKKEH HYHO
4y B IIEHTD TPaHCHOPTHPA { PHC. 2
a 3eprkalia Ha TPAHCHOPTHpE
4uTobBI OHM ofpaszoBanu yroia 1
CKONBKO oTpakeHNii cBeuYn BbI
O6monaere? Heckonbko pas ym
IAKTe YroN MexAy 3epKaaMM.
NUNIATe, KAK M3MEHAECTCH KOJT
CTBO OTPXKEHUI CReYH.

IIpensokuTe BOSMOMKHOCTH
NIONb30BAHUA MHOIMOKPATHOrO
PAaKeHUA.

lafinogeHne 3a U3aMEHEHHMEM COCTOAHHUA nbAaa
I HATpEeBaHNH

”iouu: nndII0ATh ABJICHUE NJIABNEHHA JNbAA, OMTUCHIBATE n:;m::.:::
WY N OT TeMIIEpaTypol, AeiaTh BBIBOJEI 06 I3MeHCIn )

Jeht s 3 XOAC IITIABACHUA. ) ”
HHe W Mmarepuyanbl: Aéx, TepMOMETDP, CTEKJIAHHBIM CTAIGI €M
: R0 100 Mg, TRPAMTOYKA.

.
6 % 8 ¢ 4 60 ® 68 & o B e bbb
.

”‘mu o ARBR B RRGEAROH o B

; e Ll
sheid ol B IEMeJ LURATE JIEA, 3AaBCPHYB 0 B TPANOYKY. IMononre phist
- T€ BEIBOA O (PHIUYECKHX H XU | ) Vel
s i L B CTeRJISIHNBIN © ’
Puc. 23. MuorokparHoe otpakenue ceeun HECKHUX ABNEHHAX, CONPOBOMAN L o G
L Jats PO TEMITCDIVIY DY JILAR 1y,
UX rOpeHne CBeuu.
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TR njidme 0 XV i,
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Ccrreenets A UM QCYHCARI RIPONIMBEKON oo caie of

On nponda s ropume 8 NET, GTRABABINNCE OTPOUREN 0F coolX yoeng

H npuronope vnksuasunmonnoro Tpubynann Bpyno Gian npManan |

KaABLUIMMCA, YOOPHBIM U HEeNPeKJIOHH bIM EPETUOM» , (TYIYUEH OT |

H [IOABEPTHYT «CAMOMY MHJIOCEDIHOMY HAKA3AHUIO Gey HPOJIUTUSA K}

+ €. COIKEeHHIO dKNBBLIM Ha KOCTpPe. B oTBer Ha npurosop BpyHo 3

cyxpaM: «BepostHo, Bh ¢ 60nbImmM CTPaXOM BBIHOCHUTE MHe NpPH
9€M A €0 BHICAYIIHUBaw. — U 6pocun B JHIO CBOHM Hajavam: — C

HE 3HAUNT onpoBepruyTh!» 17 denpana 1600 r. o Guut KasHEéR., H

MHYI0 THRNIO IOBeASHHS 110 OTHOIIEHHIO K 3ampeTaM pPeJHTrUo3HOl
POBO33PeHUdA BHIODAN B KOHUE MCH3HU €cooTeyecTBeBERUK BpyHo,
UWIMACHA eCTeCTBOUCIBITATENb i reit — NOCNEA0BATEND T'eIHOLCH!
CKO¥Ml CHCTEMBI MHpA. Pasrnsnes ma Jlyne pPesbed IMOBEepPXHOCTH,
HanoMHMHAIOIIME 3eMHBle, KpaTepbl, Daauneii yOenuTeIbHO JOKA3BIB

Puc. 26. K. Bautu. laavnen
nepen CyA0M HHKBUIULIUW.
1857 2.

cnyTHUEH IO0nurepa, pasrnazen matua ma Cousnne, aoxasan, uro B
Bpamaercs Bokpyr Coxnna u, nogo6uo JIyHe, MeHsteT cBOM tazer, I'an
yBuzen, yro Mieunsrii IIyTes — 310 TFPaHANO3HOE CKONJICHNE 3BE3]], He
JUIHMBIX HEBOOPYIKEHHEIM TJIA30M.

MO
W10 TOJABLKC IO TPOINeCTBUH OJIUTEJIBHOTO BPEM

FOHAANTD,

TSI i
Wi n snny AKBI3ANMM O OTHOINEHHMIO K Y

eabuanTUponasn '
‘| P Meco IKroandecKas IepKos: HAKOHEL P

PR e

i i och Beo
B g ecsTnIIeTHeM SHaHAH O Bceenennoil HaKAILINABA

nue ecTeCTRCHNO
CTBO MUDPA, HO T€M He MeHee MPOOIKAJ NpOIaraHgHPOBATE CBOH 1 L LN BATIPETHI He MOTIH OCTaHC;?:II:;’Ea:]:;I)OHGﬁc“"x crpue
npuobperas Bcé Goibluee UHCNO CTOPOHHHKOB IocJaeoBaTenet. sie i, B3 nocaegane JecATANeTHS Hayl.c N LOCYAAPCTREHHLIE
HJIE NIO3HO 3TO JONMKHO OBLIO NPHBECTH K CePbLE3HOMY KOHQUIMKTY ¢ ‘{ PR ores NAIMOHANIBEBIE aKakeMHn FOTCS TIPNGOPBI M METOAM
JIMYECKON MepKoBbIO, u B 1633 r. Tammwreit IIPeACTAJ TIepea CYAOM K Wi ne obcepeatopuid. CoBeplIeHCTBY

T OO
sunum (puc. 26). Ilog YTPO30H OBITOK OH BLIHYIKAEH GbLT OTpeYsCcA OT WA, 1607 H A TOTCS CUCTEMATIIYCCKNE Hsn];il;e;:rgzongl:;:,ﬁmmu MO
HX yGesIeHHll, HO, COIMAaCcHO MPeAAHMIO, 0 OKOHYAHMY cyAa mpo, MR, i ieKe M3y SeH e IBYKeRns JIYHEL anus 3emum. [lo uabno-
CBOIO 3HAMeHHTYIO (hpasy: «H Beé-Taxu ona BepTHTCAl» 0 MOCIKON TABKMranuy 1 KaprorpadHupoB arme Guuio casiii

Tamnnen 6p1a OPHUIOBODEH K JOMAIIHEMY BaKJIOUEHUIO, KOTODOe il enyraaea JOnurepa BaXKHOE OﬁKgBe SEHHOE KM TICPROG
JIOCH Y JIeT BIIOTH ZI0 €r0 CMEepPTH. serponomom O, Pémepon (1644 --1710). pqu::e N—... v
ITosnuna uepksu 6b1a 1BOAKOIN, C OAHOM CTOPOHEI, OHA HEe NPHU3HA CIOPOCTH CBETA HMeNOo OrpoMHOe 3Ha

iR
Barnans! Konepuuka, wo, ¢ apyroit — TOJIb30BAJIACE €10 OTKDBITUAMM

: B 1L Beero ©€CTeCTBOSHANHNA.
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BBIYVCJHEHUA AaT, Kk npumepy Ila
OdunMaIBHO UEPKOBD NpHU3HABANA
LeHTPHYECKYI0 CcHCTeMYy Apuc
Jis1, COTTACHO KOTOpOii 3eMmna — i
Hamieil Bcenennoit. Hepeako u

TBepAUAU DACTHIPH, YTO BpeneH
U wepasymen I'anurett,

Ho, kak rroxassiBaer BpeMsa:
Kro mepasyMen, Tor yMmaeit. ..

Eé B caenpytouiem naparpade 6yZeT paccKadano o dnicoinx
P | ABHKEeHMA HeOeCHBIX Tel,

1w HARTE =
Bauem UX rpassI0 NoKpsBaNu? HbI€, KOTOPbIe HOJb30BANUCE ANS x Bpemén ao koHua XVil 8.
TajlanT — TaTAET, KAK HU Kiefiv. 4€éToB cucreMoii Komepuuka, od RN 3 SHHINASIICD ACTPOHOMMA C LPEBHUX BD: .
CTH CBET
3abbITHI Te, KTO NPOKTHHANI, 4JIBHC €T0 He NPU3HaBaaH, 60ACH | LAl 1 M OLIIO NPOBEAESHO NEPBOE NIMEPEHHE CKOPO
Ho noMusir rex KOTO KJISJIH. TeCHeHUdA co CTOPOHBI KaTOXUUECH " . BpyHO
g Esmywenro epKBH. % i sk monanics pesonuoumoninie nansie k. Bpy




e o Stemain i Mape oOpnings
Sn py e CoJmun, 1o e paisiim
Lrapoa e, 1€oran demasn joros
Lo aarom i obronsier Mape, mia
WD OO JUTHACCHMC I SIIEEN
RO DOETENSHN0 SNMENNAETC,
an wne O «ocTAIIABAWBACT-
L & osavem orernér or 3emiau —
et Julrrnest B o6paTHOM
PERR. [oncpuuk, xax € Puc. 27. Bugumasn ¢ 3emnn TRAEKTOPHUH
BIbpenMauuuicn, CLUTAIL, 4TO pswKeHns Mapca OTHOCHTENBHO HEel:

L e -

b natb W |
a CRABHUTENLHYIO XapaKTePUCTHKY TeopMi Koangmst (lronemen w
crapxa Camocckoro

yc

) Buinonuure 3apanns

I P '
acckaxuTe 06 380/1I0UMK NpeacTaBieHui o BeeneHHoil. UYem pasnuuz
EOLEHTPUYECKAA U FeMOLEHTPUYECKAN CHCTEMBE MUPa?

¥
2. :E:?,2?::22:;::4;}:?&“;“"6 CROBapH, AanTe TONKOBaHMe CleayioLLmX it NeHOCHLIX CHETHI MOJKeT A S
y FT@ANOUEHTPUYECKan U AHTPONOLEHTPUYECKS Bt pUBRNOMEpPHO B TOJb-
TSR LenmepUIe 0N » (MIeaIbHOM)
3. Hasosute umena nucateneri-hanTtacTos u ux nponasegenus. nocerlil 0 oupyrcnocr. OfHAKO ¢ TeYeHHEM BPeMEeHH PACXONCICHNS Mt
KOCMHYECKNM NYTEWECTBUAM. ' 1S AR NONILIME M DEeaIbHBIMHK TOJIOKEeHHAMH IVIAHET 1A nebe cranoun
S DONOE AN IUTEbHBIME. YCTAHOBUTD MPHYHHY THX PACXMIKARII i
© aq] L DUUOIEM YCA HEMELKOMY ACTDOHOMY H MATEMATHICY n. IKen
Ml e e MIATeIbHOTO AHANTN3A MHOTOJIETHHUX HAGJIOACNUNA an Jlin
Huaub n pearenvrocte I Fanwnes. Passutne actporomum Bzx i Maupen, NPOBEAEHHBIX AATCKHM acTPOHOMOM T. Bpaze (1648
L Keunep OTKPHLI 3AKOHBI, KOTOPBIM MOAYWHAETC JBNCENNE neex

M. B. Nlomonocos EHbIN
- B. — YUEHBIN-3HLN
cRera, 1 UMKNONeAnCT. < UCTOPHA OTKPBITUA CKOR

yauponin yuénsim B 1609 r.

ameriia Cosreunos cucTeMbl ABMIKYTCA IO ITUTITAUECKUM Opbi
& annom ni (pOKYCoB KOTOPBIX BAXOANTECA Conunge.

§ 9. 3aKoHbl ABMXKEHUA HeGeCHbIX Ten

. —

—

Pacckaxure o Bknagae W. HolotoHa B bU3MKy U acTpOHOMMIO. ’g.mnnuum k Connmy Touka P (puc. 28) TPAEKTOPUH NASLINAGTCI 118

wom, toua A, Haubonee yaanéHHas ot ConHua, — adeanem. Pue
e Mgy hdreueM v nepuresuemM cocTas-
(11 Y10 OCH HaaUnTHYecKoi opbuTsl. Ilo-
b i Gonninoei ocu, NOayoch a, — 3TO
Wow pacerosnue or naversl Ao ConHua.

S

™PH
» 3:KOHA KENAEPA. Byayum COBPEMEHHMKAMU H € AUHOMBIIIJICHHH
TOPOHHIKAMY TefINOUEHTPUYECKOIl CHCTeMEbI MUpa, Kennep u Is

B i

nell BeNnH aKTUBHVIO
JBixenna HeT, cKasan Myaper 6paxaThii 3 Tt HaquHHnliepenn Wesy aaaunen, creneHb €ro OTAMYUSA OT
i ’ npof ' - , o meHue c/a
Hpyroit cMmonuan u cran npea HHM XOAUTE. MaM: O TeJeCKonax, o ABHMKe QTR Gripeaenaen covmEo / |
CunbHee 6b1 He MOT 0H BO3PAIHTE; NJIAHEeT U UX Haﬁmo, IR T0An C OT LSHTDE BTG A9 (boxcy:
! €HUH,
XBANUAH BCE OTBET 3aMbICIOBATEI. Cuctema mmpa ACHUEY §  Onnkinna 10)1y0Ch JJUMTICA.
. npe, : )
Ho, rocnoza, sabasmblit cayuaii ceit R KOHQDHHRON; Pennox Sl Cion1¢ 970 OTHOIHEHKE, TeM fonee BBITA-
o O3B0
)];[pyrou MpHMEP Ha AMATE MHE IPUBOAT: O0OLACHUTH, noqen;y IIBPI}K: W opcen ANUIKCH KA 1IJIAHETHI, d)oKyChl HAXO"
e/lb KANCABIN AeHb IPe] HAMU COJHLIe u acaane apyr or apyra, Ecan 910 oTHOUIE-
I niaver (Hanpumep, May ¢
Onsaro s npas - XOgHUT, NPpOUCXOAUT MO 3aMBICHOBAT panue nynw (npu ¢ = 0, - ), To danmic
IpAMEIN 7
i Mjeu‘ neTneobpasHeIM TPAEKTOPH PaaaeTen 1 OKPYRBOCTL, (hoyew cannn-
- fyurcun (puc. 27). [Ipuuuba coer L LY POMTIY —— TLCITR DICPYASHOCTN, Horain Kennep
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Puc, 28. Cxema anaun-
THHECKON OPBNTDY ABH-
eHna nnanet: P — pe-
pyrennin; A — acpenuir;
a— cpeaHee paccToaHme
OT naaHeThl go ConHua;
m ~— Macca nnaHeTbl;

M - macca Contua;

F, F' — chokycel opbuTbt;
7 — paguyc-seKkTop
NAaHeTbl; ¢ — paccros-
HWe OT UEHTPa anaunca
Ao hoKyca

TOYKE €€ ABHIKEHUA O opbuTe. B COOTBeTCTRHHU co BTOPBIM 33aKOHOM
IL1epa NI0I0aaH BhIJEIEHHBIX I[BETOM CEKTOPOB PABHbI MeXxay coboii,
Ad TIONYYaeTCH, UTO 32 OAMHAKOBALIY NPOMEMYTOK BpPeMeHM IJIaHeTa 0

7 .
M : s
» 7 '
A
l.‘ — .Sn 2

~

Puc. 29. Cxema gswxkenns
nnawer sokpyr Contua

B PaBHbIe NPOMENYTKM
spemeHn: P — nepurennii;
A — adenmit; m — macca
naaxetol; M — macca
Convua; 7 — paguyc-
BEKTOP NAAHETHI;

8y, S, — nnomagy,
OnucbIBaeMbIE PAJUYCOM-
BEKTOPOM NnaHeTs);

F, F' — chokycbl opbutb)

Wit acon ISenaepn Do EEen  Kng

"o ! g
OpBirm Bemas 1 Benepa nowren Kwpyron PO, PG U GG, © HOEPEIITG

At Bemau  coornomenite e/u  coerana
0,0167, ans Bewepsr — 0,0008, Op6urn APy
naaHeT GoJsiee cumomeHske, anGosee BT
Ta opbura Mepxypnsa, ana KOTOPOro ¢/«
= 0,2056.

IIo axnAnTHUYeCKAM OpOHMTAM ABHXXYTCH
TOJBXO IIJIaHeTE BOKDPYT CoNMHIA, HO I CIyTH
(ecTecTBEeHHBIE I HCKYCCTBEHHBIE) BOKDYT
Her. Bimkaiimas k 3Semne Touka ABIMKE
CIYTHUKS HA3LIBAETCH NIEPHUIeeM, caMas
JIEHHASL — anoreem.

Ha pucyrxe 29 npowmmoctpupopan BTO|
3axoH Kenaepa.

B4 ne Donee 1%,

fan euaep ocoBenno BRNtNIMM CHITIL THe-
canon, 1TOAn3ysch UM, MONCHO BMUCTATD
Wy e paceroanny nwner o ConHna,
MY H UL TOTO YIKe MBReCTILEe 11epUIOABL
Whpinesonn, CnefoBarenbHo, He G5LI0 Heo0-
Smucry usmepaTs paccroaHue or CosHuA
Wi ioil unasetsr. JocraTouso GBLIO M3Me-
» tannico paccroanue or 3emau po CosHLA.
Wi 'O BEJIHYHHY — GCMPOHOMUHECKYIO
Wy (0. ¢.) — OpAHATO HCI'IOJII:SOBaTb And
peuun paccrosuuit B COXTHEUHOH CUCTEME.

I. Kuennep. Moptper
Hcaaxa Holotona. 1689 a.

il 15CEMUPHOIO TAMOTEHWUA. YTo sxe 3acTapadeT IIAHETD 11:::1:-1;":;:
Moy Coanna, moueMy OHH He pa3fieTaloTcA B Pa3HbIE c:op:::);w'mom
wiie poctopsl Beenennoi? OkasbiBaercs, ynpanum;; }.;l =
W% eI 3AKOH BCEMMPHOrO TATOTeHHA, OTKPBITHIM M. Iib

Paanyc-BexkTop niaHeTs! onucsiBaeT B pa
OPOMEXYTKH BPEMEHM PaBHbIE IOLIALMA.

U3 pucyHra ODOAATHO, 4T0 paauyc-BeKTO]
9TO OTPE3OK, CoeAUHAMUN GoKyC op6uTH
CyTH, DeHTP COMHIA) ¥ HeHTp NAaHeTs! B Ji

{11
FINGTCHAA MeXAY ABYMS TeJlaMK OPAMO IPONOPLHOHAJNLNA 11| :
I H i A

WII0 MAcC 3THX TeJ U 0OPATHO NMPONOPLHOHANBHA KBAAPITY ML

Win MKAY HUMU.
XOQHUT MO OpGHTE PA3HOE PACCTOAHME, T. €. ¢
POCTE IBHIKEHHUA He NOCTOAHHA: Uy > ;.
Tperuii 3axom Kenmepa (rapmonHueck
3amHCHIBAIOT CHAEAYIOLINM 06pa3om.

e nno 'pasuTanMs 3acTaBasdeT NpeJMeTHl IazaTk Ha aeM.nm,c Ti::.::::‘.':u
wae i 10BEDPXHOCTY TIAHETHI, He OTIycKaeT JIYHEy u MCKYC m“. o
G 3emuam B ¢BoGoOaHEBINH MOJET, a caMoil IIaHeTe Mpexl “.';Mm"
wewne noxpyr Conrna. Takum oﬁpaaomu, Hayqnoeuoﬁoc?ona'n:u. .M,..N..
wits angouoB Kensiepa Aan BbIZAIOLIMNCS aHTTHHCKHH qm(.:“ K.J b
us u nerpoHom Mcaax HplOTOH, OAHUE M3 OCHOBOTIOJNOHKHMK

Ksazpate! nepuozos o6pamenus HBYX 11
BOKpyr ConHLa OTHOCATCA APYT K ADYTY, K
Ky6bI 60IbIIMX Hoayoceit BX opGuT. o) (s «
et 0 B3AMMHOM IPUTAMKEHHWH TeJl BBICKA3BIBAJAChE U 10 Huo .

MY K
B CTPOTYIO MaTEMATHUe
HomHs, uro AnuHa 601b1m0# MOMyOCH OPGU Wkt PONLKO OH cymen o6sedb 3aKOH pory

CHHTAETCA CPEIHIIM PACCTOAHHEM OT IJiaHeTHhI L LLIARS =

Connuna, sanumem MaTeMaTUYeCKoe BhIpaken FwG bt Lide . ," f' :
ey — & o J
TpeTbero sakona Kennepa: e ‘—o
Y 3 }  cuaa tarorenus; G — rpa-
- ¢ a 7 l_ £ -
T?  a&f’ pmmmnmm uocrosudaa (6,67 x

L0 e mE/REE); my, My - MACeHI
b 7 PHCCTOSIHUE MOIGLY ABYMH

Winwn (puc, 30).

rae T, Ty — mepuoas obpamenus naaner 1 n
a4, @; — CpeaHee paccTOAHUE OT IuraHeT 1 u 2
CoaHna.

Puc. 30. UnTepnperauus 3aKoHa
H(.’QMMPHOFO TArOTEeHHWA
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cevm cemerlau ASCCOTEHITH JOINITCCCH CHLin THIKOC ]
.

! B REHBMEPHOCTH GRIDKEHUS) HIGOCHIMK 10N
!“I'JIJI( my., 1

It aanonia Kennepa
The §f — yckopeHue cBoGOAHOro mageHusn. B6amsn NOBEPRXNOCTH 3¢

g€ = 9,8 m/c’. Yekopenne ¢BO0OAHOro mageHmns Y HOBCPXHOCTH pa;
ABIX IUIAHET U MX CHYTHHKOB MMEeT DA3HbLIe 3HAYCHUA. Hanpumep
Jlyne Benvuuna g pasua 1,62 m/c2, Ha Mapce — 3,71 M/c?, Ha IOn
pe — 24,8 m/c2.

BB H1 NEOMUPHOTO TAFOTEHUA

MOWmoTe } » D e ML~

biX TeN
Bt 1AKOHBI, KOTOPDIM NOAYHHACTCS ABUKEHNE HebecH

NEPBAA, BTOPASA, TPEThA W YETBEPTAA KOCMUYECKUE CKOPOCTH
OCHOBE€ 3aKOHa BCEMUPHOrO TAroTenusa HeoToH AOKA3aJ, YTO N0 el
€M rpaBUTALAA ONHO HEOECHOE TeJIO MOMKET ABHTATHCH OTHOCUTENBLHOQ |
roro no Kpyrosou, 3JIMIITHYECKOI, napabonnyeckon uan runepdon
CKOM opGutam {puc. 31). IIpumeruTeNbHO K 3aIyCKY KOCMHYECKOro Ko

iy mpoBaTe 3akoHbl Kennepa

Ha
By n1posath 3aK0H BCEMUPHOTO tarotenun Hototo

10, Y100m
1144115, KAKYIO CKOPOCTb HYXXHO pa3BuTh KOCMHUYECKOMY Kopa(m g
L[] *
cwmmn CUANY 3EMHOIO TAFOTEHHUSA

Y W guuraet
'huau. CNA3b MEXAY CKOPOCTLIO M POPMOH op6UTDI, NO KOTOPOM ABUIT
LB i MincKun kopabno

Yrto6el npeomoneTsn CHJIYy 3€MHOr0 TAFOTEHHHA U IIPEBPATHTHLCS B
KYCCTBeHHBIH CHYTHUK 3eMJwu, ABUTAIINNCA BOKPYr HEé 1o KPYrQ
opOuTte KopabakL goMmeH DA3BATDH IIEPBYI0 KOCMHYECKYIO CKOPOCTD: {
= 7,9 km/c. llpn pansueiimem YBEJIMYEHUH CKOPOCTH OpPOHTa ABHIKE
npuobperaer Bcé Hosee u Gojee BBITAHYTHINA, SJJIHIITHYCCKM xapa

lppuliMUTe 3a8aHuA

CyTKax
s 1 anl (¢ NPOAOSKATENBHOCTL MAPCUAHCKOro roaa (e 3eM2bol:H._:~, :“‘:
i sanmecTHO, uTo Mapc naxoputcsa 8 1,5 pasa aanbwe ot -

-

M-
{7 moasofer S ockOMY 10PAGIIo NpeonoNets emnoe Tarote L NpmsiMte, BO CKOABKO pas YpaH panbiue Ha;ZAuTC:b: ion:':'uar uem 3
YHTH Ha OPGUTY nBMkKeHNsA BOKPYT CONHIA B ero FPABHTALIMOHHOM II % s on genaet obopor sokpyr Connua 3a 84 sem
MPEBPATATLCA B MUHMATIOPHYIO NtaHeTy CoMHeYHOM crneTembr, A W e it/ /Gotourl.ru/ 13648 HARWTE AUMAMUIECKYIO MORETD, 4 g :,::l
ANA TOrO YTOOBI NOKIUHYTH Npe; RN ; ; " Hble napameTpbl Op )
Comneunoit cucremer, ynpeolc::;o vy 3akoksl Kennepa. 3ana:LeH:::‘::Hy'o CKQT)OCTI:), 3anuinmnre
rPABUTALHOHHOE IPUTAMEHIE @it Jesnu (paccrosme & nepurﬁ)«euua M3 MHPOPMALMOHHOTO OKIk.
A, MEXIBE3AHBIN KOpaGab KO W OCTa/bHbIe NAapameTphl A8

Y a.
Wpt10c b 18 3nAMNTUHECKON hopme OpOUTEI CRYTHUK

PAa3BUTL TPETBH) KOCMHYECKYIO ¢ |
7 npu «NPOo1 N
L it e cuny TAXECTH, KOTopan GyneT ASHCTBOBATL HA BAC NPH «NP

pocTh: vy = 16,6 km/c.

Yersépraa kocMHueckam ¢
POCTE — 3TO MUHUMAJbLHO HEQHXO,
MadA CHKOPOCThL TeJa, HO3ROJIHAIO
Puc. 31, Tpaekropuu asuxmenus TIpeonoNneTs NpUTAKeHre IanakT
CYTHUKA NPH Pa3fuyYHbIX CKOPOCTAX: Hu INIOKUHYTH eé npeaennl.

= Kpyrosas; 2—3 — snauntiueckue; Ilo ouerkam, B pasione Con |
4~ napa6onuueckasn; 5— runepbonu- ~ : — : bHocTb U. HotoToHa.
_ coomammacs e o i b srenbHocTs W, Kennepa. 2 Kustb v pesten

cocTaBisieT okono 550 km/c.

2 i fyios. p
e, KaK U -
[ 54 Tia) HEMNMOHAT MO NPbDKKAM B BbICOTY NPOXOANA na flyne,

Fassa: D pexopabl? OreeT noscHUTE.

*secsenssenas B B caenyromen naparpade Mo TIOFOROPUM O COBpEM
HBIX MeToAaxX uccaeNoBanua BeenenHoit.
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9 * ™+ 1IpHOOPbLI M aNNapaTbl AR n3yuyeHUs
BcenernHomn

e r—— S i
1. Nepeuncaure uzsectHbie sam ACTPOHOMUYECKME UHCTPYMEHTDI.

2. HasosuTe oTKpbITHS, CaenanHble YUEHBIMU C NOMOLLBIO TenecKona.

1

- -

M3 NCTOPUM CO3IAHUA TENECKONA. Muorue BBIAZIOIHECH OTKPE]
a4CTPOHOMHH CBEPILIHINCDH TIOCJIE TOTO, KAK YeI0BeK BIIEPBLIE B3INSAH
He0Oo Yepes OKYJISp TejlecKora.

B 1608 r. ronnanackuii ONTHK, MacTep 110 IPON3BOLCTRY OYKOB M.
nepczen (k. 1570—1619) UPOACMOHCTPHPUBAN CBUE H3VOpETeHTE —
30puyo Tpy6y. UMeHHO 3TOT rog u cunraercs rOAOM OTKDBITHA TENeCk
XOT#, BEPOATHO, IOA30PHAIE TPYGHI GBI U3BECTHLS panee. Yepre:xn
CTEHNLIEro JUH30BOr0 TeJeCKOomna Ob1u oGHapykens! €I€ B DUCYHKAX

M YCTPOUCTBA AKH B .
R 2« oxynap (cobupaiowan Mma); 3 — ras;

Hapao Aa Bunuu, natupyemorx 1509 r. di UBOGpPIIKEHIe HaﬁnmnaerJro Oﬁ’beK:

Oaunm u3 nepewix, KTO HANPAaBUJ 3PATENBHYIO TPYOy B HeGO, GbL, weren nepesépHyThiM. CaMbliil 60.111;11101:1
H3BECTHO, I'annaeit. B 1609 r. ox usrorosmn NIEPBBIA TEAECKON ¢ J-H S0 4cHO THIMA HAXOZUTCH B Hepxckoit

HBIM yBOJIMYeHHEM, 3aTeM NPHOODEI ¢ 8-KpaTHEIM U 32-KpaTHbLIM VBe Mropnn u CIIA, auameTp ero JMH3BI CO-

HueM. Jlnnuaa nmocnexauero 6uiia yxe 1,25 M, a Anamerp 06bexTHBA O 102 em (puc. 33).

4,3 cMm. JLIHNETIO COBDEMEHHEIX TEJECKOMNOB —

gopia (puc. 34). Teppblit Tenecno?)_a'rorro

ONTHYECKWE CUCTEMbI TENECKONOB. Teneckon meobxoaum mus 4 Wn noerpoes M. Heuloronom B 70-x T
4T00BI COOPATE KAK MOKHO Boabre ceera OT Habuiogaemoro o6nexTa 1 0w 1o unuaia XX B, caMeIiM OOoNnpIIUM 3e£)-

/ MYUTEL ero Meakue je M TOACCICONIOM B MIPe cunTanca pltgl';:g!:‘
==Y Doamoummix conun x cebe nac MAHAT CBeTHL. .. O6zexmusom, xoropsrit , suaeeion BTA, ycTaHOBIEHHbBIH :o aeplca:
/ B kononuax Tpy6 nerraussiii Toner sarnaz. PaeT CBeT, MOryT cayas A Kunicaan, guameTp €ro FﬂaBH:IHM 60JIb-
®  Anmasnbni 6er peeneanne cTpemar: CTEKJSTHHBIE JUHIK WM 6 . Mo corogHAWHNE TeHb ca res «Gran
Cuctemr! 3831, TyManmoCTH, iaHeTHY, PHyTele 3epkana. Tenee SHPIANLILIM TEIEeCKONOM fABJIsie N e

00BEKTHB KOTOPOro coe iila Cannrias» ¢ AHAMETPOM T

Ot Anwge Hea go Beru u or Barn:
Mengenuun o rpenerHrix Ineap —
Onu npocrop HeGecHbIil 6oposgar,
TBop#A o TeMe CBePUIeHbA B 00eTsI.

U3 JINH3, Ha3bIBAIOT pedp
TOPOM, a TEJIECKOI ¢ 3ePK!
HBIM OOLEKTHRBOM — pedi

a4 10,4 m, ycranosnenneiii B 2002 r. Ha
= UA NTpoBax.

71— 8 (cobupaw:
eckona Kennepa: 7 — obvekiv
e 4 — 0bbeKy; § — npomexy-

' & ; 7 — Kopnyc
afipiokenne; 6 — yBenMUeHHOE NEPEBEPHYTOE usobpaxkeHne; pn

Puc. 33. Teaeckon
Neprcwoi obcepaaropuu

TOpOM. OO0BEKTHUBR c032
0, nu1as Mupos! O, poii cBAmennrIx mudn! YMEHbIIEHHOE u300paxe

Sl ucenennun, usmepur, n3pecut, cudn, — HaGmonaeMoro 06bexTa, U
HMan uMena, cocraBun kapTsi, cMeTsr. .. bmiogarens  paccmarpun
ero nsofpaskeHne B okyn

Ho ysxac 38é3n or 3ranba He HOTYX. kak B ayny. Ha pu cyHKe

H300pakeHa cxema Tejec
na-peppakropa, npemio
Haa M. Kenaepom. B Tai

Mg moMHUM Beé: namn APEeBHUIA, TEMHBIH Ay X,
Ax, He KpeInéH B rnySorux Bogax Jlerni!
M. Borowun
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o y l, o, nevsnent
PR l\'"l"ll“.’l FICH ORIy o "m" Mleerea e L) o e 1 ”lv
I «

— (0 MACTORUE RFEMI 1teno) L FIIC M I ROEMITIOC IO o0LeKRTOR, Hayene X
T y KIFIEITSN . . o,
. “ MUOEO DRAINUIIR CHCTOM PeJecio (IR M PR WL R P I MITOEOe PYI

: CO (‘JI()JI!CIIIIMH olLernnaMu wa U COCTIIL, MOTRITHRE el negeci
o . 1] » L) o
“l n 3epKaj. Cxema omioro w3 uux

MM CKUU TENECKOM «XABBAs. iuurebinas MacTh DaeIrpoMnY
"1

‘ " whepoi e n "
fasaHa Ha pucynie 35. Heorvem HUsE BeOCCIHIX a0 HOTHOUACTCS] armocgepon dema

g ) ¥ »118)
5 YacTbIO COBDEMEHHOTO TeaecKOI MY e widh. A 90 OslIAYaeT, YTo AAs Bonee AeTaIbLI
Puc, 35. Xoa nyueii 8 3epranbro- NAOTCA NPUEMHHKU CBETA, KOF HANT 1o 08 1IOBEPXHOCTU. A E MO BBIBOZMTD 38 OPC/EHHI H0M-
e T MOJHOCTBIO 3aMEeHUIH V183 a;CTpo PR tsocmoca TENCCRORE ABYHROR 0napst Hauany KOCMUUeCiea
|
Habmonarens. Uaobpaxenne o6 QNBadiapn1, |TO CTAIIO BOBMONCHRIM 6J:1?11;1£pa1'03
. X .
- ANYCKY KOCMUYECKN , —p—
KOTOPOE MOyUeHO ¢ NOMOLLBIO TeJIECKONa, DUKCHDYeTCA (hoTOMIACTH JusLIHoMY 3anyCRy MATMYMECKOH oGcepBaTOpHeil, BuIBEACHNON
umu II3C (mpubopom ¢ sapsazosoi cBA3b0). ITu [I3C aHamOrMuHbL! TeMm D¢ M3BECTHON aBTt; S veTes KoCMuuecKwil TeecKolr «Xuhus
TOPLIE NCIIONE3YIOTCH B COBPEMEHHBIX UMDPOBEIX doToannaparax. i abiddmias dod ofo:r:l‘z;c’;b -
L) » b
Ho HeGecHEre Tenra mzayualoT He TOABLKO B oNTHYECKOM AnanazoHe L il -
v
BOJIH. X H3mydeHNe NpHXOANTCA U Ha APYTue o6IacTH CIeKTpa: U R iMepUE

KPacHBIA, YALTpathnOIeTOREIN % , eMeHTOM TeJie-
1, Blil, PEHTTeHOBCKHUH, PALHO- ¥ raMMa-u3)  CnonnbiM 301 ]
Ipué r i spest TILLATEJBHO OTHO

Hue. llpubopsl Ans nmpuéMma M pernerTpamuy sTux BUJOB H3IyYECHUA ' ATy Cs

e BANIOe  BepKao JAuaMeTpoM
% UHpepcerasere cefie: JOMYCTH:
PAAUOTEAECKONDLI. Mia HCCAeNOBAHNA PaAHOMBIYYCHHUST KOCMIUUer 1R PO ROBITOCTD noaepxao::'m
O0BEKTOB IPUMEHAIOT PafHOTEIeCKOMLI. OcHOBHBIMU d1eMeHTaMMU pa S un Gbiia MPeBLILIATD éf;o
TEJIECKONIOB ABNAKTCA NPHHUMAKIIAA AHTEHHA ¥ OYeHD YYBCTBUTEJ] TR une npnunmaemoroﬁﬂm_
NIPHEeMHOE YCTPOMCTBO — PazuoMeTp. ROHCprRI.IHH AQHTeHH paano] wital Besiw 1poBOANTE HA

WA MOM AManasoHe ¢ A
wian npumepHo 600 uM, TO . o
i «GOPO3AKM> HA 3EPKRATIE  pye, 37, Kocmudeckuit Yenecr:::l; «Xa
Basnn npeseimars 30 HM, Co- (CHUMOK € KOPaBnA «ATNaNHTH

MM 110 CTTOXKHOCTH. 3afaqal
SO0 HOBNTL» TOBEPXHOCTD 3€M-
Shon a0 ¢ MOCKBY € OTKJIOHE:

CKOIIOB Za€T BOBMOXKHOCTE MOJYYHNTH G0JIbLIe HHPOPMAUUK B JOCTAT
LINPOKOM AManasoHe AAuH BOXE (oT 1 MM zo 30 M). Haie Bcero anTe
PAZKOTEIECKONOB NPeACTABAAIOT COB0M mapabormyeck e OTpa’kaTenau,
AOGHEIE 3epKataM OBBIYHEBIX ONMTHYECKUX Ped ek TOpOB, KOTODLIE (hOK!
PYIOT PaAMOCHrHA Ha pPaiuoMerp. Paguomerp ycunmsaer npunaToe
TEeHHON PaANOUBAYYEHNe U npeoBpasyer ero B hopmy, YAOOHYIO IS L
CTpailliy M AaJbHEeHIeH 06paboTKU. . epBl He 60-
Kpynrefimnit oredecTBeRHbIH pagmoTeseckomn PATAH-600 (pue, i uaenIbHOA Cdep

yCTanoBsmeH TaMm ke, rae BTA, B ropax Cereproro Kaerasza HegaIeK( L R o pecATH-

. 9§ CTaHuus enenuykckas, Mecrol l‘l':' -":":’M::::Z:slfgx b M
JIOKeHHe BBIODAHO He cJiyyap 1N 4
3LeCh B OKPYIKEHHH I'op, HA BBIK R0/ UTCS HA %}é%ﬂz;ez[-r
970 M HaJ ypOBHEM MOpH, B -.|||I‘DII'I‘(! IpUMEPHO B

HBIX muporax Pocenm mpakxtm Qi Senti. 33 J ;(:jglo.rl;:e
CKM KPYIJIBIH roz sicHoe, 6eaofu QA /A HO 12 e:;TBeHme
Hoe HeB0, a OTCYTCTBYE TOBIMB0( . inicokokat X JAeCcAT-
GOMBIIMX HACEJEHHBIX NYHKI RSl HECKOMLE

T HebecHpX 00BEeKTOB —
rymaitHocTex , TanaKTHK
. AK), aaamer, a obmui 06BEM
fponoll  uuopManuM,  BUc°
w0l an Beé BpeMs paboril Te-

MUHUMHU3UDYET BJUAHHE TIOCH
POHHMX TEeXHOTEHHBIX paaHol
MOB. Teseckomn cocrour na 895 o

*

Puc. 38. CHumox ranaxtuku M100,
(JleNAHMHbBIA TENECHONOM «Xabbne

Puc. 36. Poccuiickuit pagroreneckon
PATAH-600 JeHHBIX Mo KOnblly AvaMeTp!

576 M. C moMowIsio aTOro yHuKay ""“"- npensiiaer 20 repabaiir.
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J PYIrEn ApPYL
WINE X LM IEC IO IO COMTINIB rMOcdepnl 1t 'py) |

Co e PO IO YA BOSMOCIETT, Honsnonnrn, ero COTO APOCTPIIETIN O el .
1 k] bl " ", . . . ‘ )“l )
natmogenuil, onybatorano okono 4000 CTUTel 0o bnyanex iy pua : - VMU, O CAONCRA TG TEXTONOTIRIL TP e
| ' i : ! TNLIX e
C uosomnnwo « Xabdan» pue MWBIE DLULH HOMYUSNN Kaprr 1H0BeDX oy ' o s 2o A8
llnvwnn‘l ;;aﬁmo anuch JIb’I[‘ a(proserosrie I:YOJ[JI e meuu H; C B ST, SERTEYCICL 18 N IIJI.VH”' l:,[ snimeagr
He n IOnI,»l'repe Haonyqenzl .Ixalr)mme O MJaHeTax B;e éoﬁ;ieqnoﬁ CHCT 1 fd T NEMBOTrM |:|.|(:t;|c(:|’a|.;::;1 I(,;.(,“,:m iy, -
) T
nonTBepmJJeHa’TeopHﬂ O CBEPDXMACCHBHBIX YEDHBIX AbIPAX B LIeHTP! o, CUEA, STiounst, crpanbl Bsp .
| v YoNol  neluenx 1,
MAKTHE, YTOYHEH Bo3pacT Beemenwuoii. ' B) e
- I 1 06 3TOM — B CIIeAYIoILeM naparpade.

BKAAL KOCMOHABTUKH B U3YYEHUE BCENEHHOMW. OcrOBOMOMOKH
KOCMOHABTUKW HABIAETCH BHAAKOLIANCSA PYCCKHI yuéHbplit K. 3. |
rogcruu (1857—1935). AsTop Gosee 400 Hayunpix padoT, OH BHEC o1 o ANARTE
HBIA BKJIAJ B TEOPHIO PEAKTHBHODNO ABMXXEHUA, 0O0CHOBAN BO3MOK
TOJIETA B KOCMOC Ha PAKETHOM Kopabae, pac
TaJl CKOPOCTE Kopabia, HeoGXoANMYIO ANA
AOJIEHUS TPABUTAINOHHOTO IPUTAMEHUS Be
1 BLIX0/a pakeTs! B CosHeuHyio cucTeMy (BT
KOCMHuYeCKasa ckopocTs). IlpakTuueckas pei \ui MOMKRETE —
3alus uzelt BeJMKOTO YY€HOTO BOepBbie po WNOB TENeCKonas

[l71a UMEHHO B Hallell cTpade: 4 oKTabps 19 yHeXHbIE ONTHHECKKE Y PAMTTE/G:
OB 3anymnies IepPBEIH HCKYCCTBEHHBLI CIIVT

demuu. W koHeuHO, Henbas He BCOOMHHUTE O
TO IIEPBRIM Y€JOBEKOM, COBEPIIMBIITIM KOG
decKuit nonér 12 anpens 1961 T., CTAJ HA
oreuecTBeHHUK fO. A. T'azapun (19834—19
C Tex mop yixe Gomee 500 uyenopex paboTauy
OKOJI03eMHOM 0pOuTe U 12 acTPOHABTOR 1106
JIX HA TIOBEPXHOCTY JIyHLI.

(RTRIT[[®] t.0O30aHUA Teneckona
i paboThl TMH30BbIX, 3EPKANbHLI
PRI T NeCKONOB

X, IMH30BO-3epPKafbHbiX Teneckonun
’

'w- WK Ih IPUHLKN paBOTbl OCHOBHBIX T
. MaANATL KpYNHEMWHe pOCCHUUCKWE W 3ap

MU b a

CBRTHNIX CTaHLMRA

KoHeTantn Sayapacsuy
LiMonkosckumii

MEXXMAAHETHbIE CTAHUMM, UX BKNAJ B U3YHEHMUE BCENEHHOW,. H
MEHUMBIMHI TIOMOINHUKAMY YYEHLIX B H3YYEHHHU KOCMHUYECKOTo IIpocTp
CTBA ABNAIOTCA ABTOMATHYIECKUE MEXKITAHOTHLIE CTaHNUM, 3ayCK mep|
ABTOMATHYIeCKON MEoKILTAHETHOH CTaHMUL «JIyra-1» 6vLn ocyugecTsi
Coserckum Corwosom 2 AHBaps 1959 r. 9ra crannus OpubAN3NIACh K
BepxHOCTH JIyHEI Ha paccrosuue 6000 KM, a 3aTeM BBILIJIA HA T'eTHOL
TPUHECKYIO OPOUTY M CTala IepRLIM HCKYCCTBEHHBIM cCIyTHUKOM COomHIL
NeproaoM obpaleHus npuMepHo 450 CyT.

«/Iyna-1» nepenana ma Semumo IEeHHeH Y10 A/ TOTO BpeMeHu WHGK
Manuio 0 PAAMANMOHHBIX M MATHUTHBIX TOXSX 3eMau u Jlyusi, npone
TIEPBBIE N3MEPEHUA TADAMETPOB TaK HA3BIRAEMOro COnHeYHO20 Bempa (
TOKA MOHUBMDOBAHHBIX YACTHL], BEITEKAIOMUX N3 COTHEOUHO KOPOHBI), ] -
pejana aeransHeie GOTOrpadpuy ryHHON IIOBEPXHOCTH. {

Ob6rexTamu mecnenosanms ABTOMATHYECKUX MEXIUTAHEeTHBIX CTAHI|)
ABAAKTCA ONaaHeTs! Conueunoi CHCTEMBL, UX CIIYTHMKH, ACTEPOUIMI,
MeTer 1 r. 1. ITpu aTom 06619HO IpousronuTes thoTorpaduporanue, nay:
HYe peabeda, MIMEPEHUEe MArHUTHOTO TONA, pafgvanuu, TeMIEpaTyp

AN b - ve OTK 1TUA B acT p‘]“()'

wits DL CAENEHBI € €ro NoMoLLbio? Conneunbii seteps. Ot
(Yynw w darTacTuueckuit pacckas A. Knapka «Conn abnu, yua

prranTe g ro NPMBOGHUAWCH B ABUXKEHWE KOCMHUYECKUE KOP 19.4( ,
RTII, 38 CUET q:x Gyayuiero. Kakas uaes, Bbickasannas Knapkom B :'u;;
N“w“::f:orl?:’(oprawaaunm rNOGansHOM CUCTEMBI CBA3H W MRMITIIEE
||||l1"m

Heta?
WK L MCTEM KOMMYHUKALKK, B TOM HUcie HHrep

‘I ui' p —d.gé, -~ ——

ITUA B
Me topams niobpeTeHya Teneckona v nepsaie OTKPb 5. «Harppan, (OIS
owbio. 2 Kocmuueckue Tenecxons «Komrgo ' Kpynwehuine
v 0l 1NoM . & X OObEeKTOB. .
UM ACTPOHOMUUECKU _
oNh B Mccaepoear Hble CTalmm
I Hx p neckonbl Ha emnie. & AATOMaTMYECKME MeXnAaHer
P e e,

M gy v m3ydenve Beenemion.

ACTPOHOMUM, CAREIE

b

— — 87

° Mana i

: ———

A\

.



L} ol e ' I‘-'lvl wisnwnn (M3 JUNERTHEBRPIY JILITHER “""“x nn
".' IR} 'i ¢ SIS M T RUl 0" \ ‘i

Y ¥ 1. ConHue. 38é3gb

— DETIEX NTOMIPIEGEX 1498
oo hone, TICol CIeErp KIRusTepeest A ineperix “(I(,(,|.|,I...,.‘.q.,w,,.,.
. CHOKTPe Co a0
- boutoaeeisn nuiadl B
W oM anuaenun, Lo s
P S —— . o m CHLM AT 1BOJLE MY e sl wroro m.m,(.tl.;‘i(i:}m“wﬁ(." aanill i
. . CRLYE [, 1iE : e
Ob6vsacHuTe, noyemy mHorme APEBHHE HapoAabl NOKAOHAANCL Conuuy.  Naae TR COCIKTD TOTIONIEINIY CONANGT [0d, e <
| PHPTIM HCTONITHKOM HCIPEPRIIoro W3y IeH M.

y HXOITCSL 1 TOM-
Senninen {10 EK Y TOTTIONIEN NS ) 15 cleKrTpe UCTOMHAKA 11D H

JIVUEHHSE DTO1I0 i,

CONHUE. Hame Coanite — oana us MUJJINapAoB 3BE34. EcTs 3883781, i Cre ke caMble ATAHBE BOJITE, YTO He l'::::ﬁgn?;eine TeX JJINIE BOJI,
UHTeNBHO Goabiuye, yem ConHme, — THrPAHTEI, ecTh 3BE3ABI M MM FELOECTRO ITOTVIOMIAET MPEUMYINECTE
Co.amu;a — KapJHKN. ' W MO CHOCOOHO U3NTYYaTh. " pauaje XIX B, IIOKA3:J0, 'T0

Macca Conuma 2:103° kr, r, e. 333000 Mace 3eMJTH, 4TO OO yueiie COJHEYHOro CMEKTpa ewe B MONIOLLEHUA, B KOTOPOM 110N
99% cymMmapHO#i mMaccwl Beeit ConreuHoi#l cucTeMEl. Cpeanuti mia ! Gl sipnaeTes UMEHHO cneRTDOI\:IM Cralo ObITh, CBET, MLy ine
1,4+ 10" M, uto cocraBaser 109 ArameTpoB 3emau. Cpessee paccroan i ML X JIMHMEE OcTaeTca HeU3MEHH o : aeTcs BEIECTBOM BIICHINIX,
3emau no Connna 150 Man kM. ILTOTHOETS BeiecTsa Connna 1400 xr/ i Iwice ropsiavn croamin ConAna, HOMIONY

Ceetumocts Connma — MOTI[

."""Ju”llx EIOCJ'IOGB. .

ALl l\‘.”'ll{y I{H}KHOMSJ 3JIeIueHISJ COOIBEICIB&GI OIIpeAeJleHHI . .

i I IPILLX JlﬂHPIﬁ, TO ocC eKT O 00 e Th XH MU l(llﬂ
" |||'““‘(.l“{ “, CO0T i ‘ =

O nromon
wom 1 anégaax Ha 10 000 aToMoB BOZOPOAA IPUXOAUTCA 1000
" < ?
n, b 1ueJgoponaa, 2 — asoTa,

AR phbop
CNEKTPAIbHLIK AHANU3. B H3Yy4YEeHNHU cOCcTaBa U CTpoeHusa CoJaHI
3Be3] BaXXHEMIIYIO ponp CBIrDAJI CHeKTPAIbHbIN aHANNS, KOTODbIH Gl
KPBIT BO BTOPO# mososune XIX B., a Teleps HAIIE ITHPOKOE IPUMeHe
BO BCEX CTECTBEHHBIX HAYKAX UM BO MHOIUX 0G/acTaX TEXHUKH U TeXH
I'UM. 3acnyra ero OTKpPLITUA TNIPHHAJJIEKUT ABYM HeM

EIKHM YUEHBI

M, UTO naaima PRV

“ HTOB »> HanoMHHuM,

buawky I P. Kupxzogpy (1824—1887) u xumury P. B. Bynseny (181 JUAEDON, OCTAJTBHBIX BJIeMe s Hanos it

1899). Ona awamusa xumuueckoro COCTaBA BEINECTB OHM HpPEITIONK weunne, CleKTPaTBHEIL aHa . e

npubop, Ha3bIBAEMbI CIIEKTPOCKOTIOM (puc. 39). e, W10 B MeHee mpﬂq;e_ carae r St RN
CyliecTByeT HeCKOALKO BHAOB cnexTpoB. Hempepsipmslit (nam crur Ay COMCPIKATCS PABNUUHEIE

HOM) CIeKTP, KOTOPBIll JAIOT CHIIBHO HarpeThble TBEPABIE Tesa U SKHUAKO

(a npm JocraTtouso GonpIIoM AaBJeHWH 1 rasdel). B aTom cayyae Genblit ci
NpOXOAA 1epe3 CTEeRJIAHHYIO NMPH3MY, NIPeJIOMJIAETCS,
CINIOLIHAA DAAYHHAA MOJOCKA. Kaxaomy
OPaHXKeBBIN, KENTHIH, 3e/EHbII, roxy6oi,
CTBYIOT BOJIHBI OIIpefe/IeHHON IIMHBI.
(cropocTL cBeTa B aTOR cpene) 3aBUCHUT O

HATEeNbHBIX SAPAJA0L  o/uilion.
[LiasMa MOKET ObITE HHIAKOTEMIN
paTypHOH M BHICOKOTEMUCHNTY]D

Wi, 1 rnidoKe YIJIEPOA M OpraHude-
vigunetinsg. [TocKoAbRY TeMne-
4 Ha 3KpaHe BH G 19LML OUeHBb BbICOKAas, TO OH '
«IPOCTOMY» nBeTy (KpacH} L M IIAXOAUTCH B COCTOAHUY

CHHH# H QHONETOBRI) COOTR S TeM U CPATY PHOH TLT1a3MEL. - ommax na Contilc, I
Ilokasarens mpesommenus cre sy e e (PU3MYECKUX TPOLECCos, anRom)Ky e oo, (i
T AAUHBI BOJHLI U3AYVYEHNA. o unnvelne and ac'rpotbnafum, o A
L WA ErepIsl ¥ I APYTHX 3BE€3A, HO TOJBK

'I' “xJl?z;:';g;zce)cf:f?nqz’:;lxu B XX B. ofecmeuuno BO3MOMCHOCT]

wrne r

PIOCEL Y€ TOJIBKO XUMHUUYECKH cOCTaB, HO U Temn%ﬁa;?r;’)li (’::J:Ll,:::'
L8 L0 P pPHCTUKY MATHUTHOTO TIOJNSA B paanuqflx er(;:b Monem: e
. . " (UCCIHTATE €r0 BHyTPeHHee CTPOeHHE : coBa,aT R

- Miseerit o8 IPOBEPKY Ha OCHOBe HabAOIeHuR. Bo
T o ‘“,)' 4 MLLEIUMYE
N |..|:|‘|-‘r:::un.uoﬁ yacty ConHua — €ro ﬂr,ape —3Temnepanry2::yl Jil;:m'm o
- iC. o auoriocts gocruracyr 1,5« 10° kr/v®. 3necs B D ks
: y . | w‘.-“nu;i;‘p(nll{llﬂﬂ HPERPAIILEITHS Hep ATOMOB mmopo;u;lu ::L:),I.L:,‘y,.c,“.-r

— n— RS R s el a1 } "t:l:l ||||.uu!.ml(!'l‘('.3l KOJIOUCINLIOG KOARNuETan aneprun. s}
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Dorocspn oty

s 1.
N armoctepe Connng uanonn

e MUOVOOOPASHBIE  LPOANACIINS

P ol NKTHBHOCTH, XhpaxkTep
Wil KOTOPBIX OOPeAeasieTCs

— Jonu veponocs WM COTHeYHOM IIa3MBl 5-:
AFRUEYOH spapran Winom none — IMATHA, BCIIBILI
nporybepadalbl, KODPOHAJBHBIE

wid u v, 11, Bee aTH I[pOJIBJIeHH.’il

Koo Muinrrest ¢ IepHojoM, KOTOPBIM

wem cocerasiasaer 11,2 roza.

L1t HONBJIAIOTCA B TeX CPaBHU-
Puc. 40. Ctpoenme Connya i nebospmnx obmacrax doro-
«Iy4HMCTadA» 30HA, B KOTOPOii aHeprusa nepesaéTea Hapy Ky OT CJIod K o
B pesyJibTaTe NOCAeL0OBATeILHOIO OTJIONIeHNA M U3JIYYEeHUA KBaHTOB,
HeHA HAXOAUTCA KOHBeKTHRHAN 30HA, I/le SHEPIHA OT CAOA K CJI0IO IeDd
CHTCA CaMHM BeLHECTBOM B pesyJibraTe TIepeMelllnBaHna (KOHBEKILH
Kaxnaa us sTux sou sanumaer npuMepHo !/, corneunoro panuyeca.

Cpagsy 3a KOHBeKTHBHOI 30HOM HaYyNHaeTCA aT™Mocdepa, Koropad
CTHPAETCA AATEKO 3a TIpeAesbl BUXAMOrO aucka Connma. Camsiil HHK
ca0n armochep dorocepa, KOTCPaA BOCHPAHUMAETCA KAK IOB
HocTe ConHna. B dborochepe TeMnepaTypa cocTaBaser nopagxka 600
Crneacreuem KoHBERTHBHOIO ABHYKEHUA BeUIECTBA B BEPXHUX ca04X CO
a aABIAeTCA cBoeoGpasmbill BUA toroceprr — eparyrryus (puc,
Pasmepr rparys moryr mocrurars 1—2 th1c,
4 BpeMs Ku3HN — 5—10 Munyr. I'opsivaa n
Ma, MIOAHMMAIOIIAACA HABEPX, BEITVIALUT KAK
JIe€ CBeTNadA, a OCTBIBIIAS, ONYCKAIOUIAACH
PaTHO, — Kak GoJiee TéMHASH.

Han dorochepoin pacnosaraeTcs XpoMoc
Pa, TOMIIHEE KOTOpoit 10—15 TrIC, KM, a Ja
Ha MUWITHOHBI KHJIOMETPOB (HECKOJBKO paxm
co CollHIA) npocTUpaeTes conreunas KOpo
Kopony mosxno HabmoxaTh BO BpeMsA moOaH

i 1O

.

M, M
I LM llpOHBJIeHHHMH C

He moBmImIaeTca g0 1—2 mMas KEeJNbBHUHOB, A

TeM OYeHEb MeNJICHHO CHUMCAETCH.,
ITnoTHOCTL BelmecTBa MO Mepe yaaJeEHsa

Conuua mocrenenno YMEHBLIAeTCH, a ITOTO

Pie A2, Bz CONHEMHOM KOPOHDB! 1O MK
i 5 CONHEMHOTO 3ATMENM

Puc, 41. lpanynbi u natho
na Connue

W ) { Y] P : 1nxXo
e v i dhnicrminieciin
‘("l"l()i‘ ' 'I‘ l"M.‘ . ¥ - -y ()'l‘
e MY MIOPIO Penthiinaeckue ABRACHIH HCTIRETLLBY
TFOM Y

g .
L s e IPOIECCan, HPONe XX 1 Connng,

‘¢l Cons

conunennoi e

G Wy

7> HanomHum, UTo sMaziuinnas i
Ayxyusr — CUIOBAN XhpuErepne

THKA MATHATHOTO 1IOJH; MOAYII.
BeKTOpa MATHHTHOH  MIAYICILIN
(B) — dusuuecKan BeAUUUHA, DI
uan orHouresnio cuiubl (F), ani
CTBYIOLLEN Ha MMPOBOAHMK C WOKOM,

MOMEINSHHBII B 3TO  MArrron
nosie, ¥ AnmHe (f) mponoannicn i
cme'rorca([)nuém:B-F/H.

B He
i Coniiga, TAe MAarHATHOE noJe ycnnnnaerrc: s~
FEuIenno o6muM POoHOM, ¥ ero HHAYKDHA M :cop o
™ eT M
0 NOJIA NPEINATCTBY

YonneHue MarHUTHOD ) g <+

! wanasti. octeimasa xo 4000 K, BEITVIAANT, KAK TEMHOE IIs ¥ K;“IOM“
, ; ‘

. OPOTO MOMKET AOCTUIATh HECKOTBKUX AECATKOB THICH
|l|

. LlanOonee KPYOHBIMME TI0 CBOHM macmradaM np?m;.n e
: " toTCca HabMopaeMble B COJTHEYHOH KOD o
m“'“ e bHBIE BBIOpOCHI. ITO OTPOMHBIE IO ofbeMy O .

‘.” gl QIKEeT COCTAaRIATH HECKOJRKO MAJNZHAPION 1 Qni,
e ONHEYHON AXTUBHOCTY ABJAIOTCA BCULIINICH,

CHROJBKO THICH' it

eHUAMH COMNCUNON

Puc. 43. ConHeunbwi npotybepaney

90




llﬁ[lll'lllll LI PV Iy O noe iKonpaedrng Hea

IO XOTIE . e
H PO O TODRX S0 OCICO IO MUTIEYDY ITIROIUL Bk e By y) brepe Jae v CTONLICO, CIROIRIEH eI D neGes . A cinMom i '
1O f1ok (rraconn PHEDIUSL HPAMEP IO MAIUNUE POM 11 X bomG). Wi OO % )'... l-"“ e eoUIOBIAT T, OB e, ,,.‘.m,
Ilororn nnasmmpr 0bpasynmecs po BPEMA BCNLINIKK, epes ¢ Lo Qe 1o e row notl| g ey e
Wy . 3 3 . 2 \ : : - ¢
ABO€ XOCTUTAIOT OKPEeCTHOCTeH Semuu MaruauTocthepa nmneit waaner B oM i nede Monio yi le, v
' LT :
KJIOHACT 1 3aJePHUBAET HOTOKK nayuipe ot CoJIHILa Ta&K YUTQ TOAbI W O eErBO SBG3E 18O Beenenn }i e -
: 3048 (ne eunTa ’ .
SHAYNTENBHAA UX 4acThb IIOH&.II&E’I“ B SeMHYI0 aTMochepy. OaHako nam hibinedt o B3emae 3sesnoh (ne e DPPPR . o .
: JCTOSH B
T'O AOCTAaTOYHO, YTOOLI BHISHIBATE reOMAarH UTHEIE 6ypu, IoaApHBIE C i Ona pRCHIOIOIKEeHa HA PAac

U Apyrue reopuanyeckue aenesnsa. OHU HEFrATHRHO CKa3bIBAKTCH HA
T€ CPeACTB CBA3WM U JIMHMA Nepezayuy 3JIEKTPOSHEPrur, a TAKKe OTj
TEJILHO BO3ZNEHCTBYIOT Ha JKUBbIe OPTaHH3MEI, BEISBIRAIOT ILJIOX0E CAM
CTBUE ¥ METe03aBUCHMEIX JIIOC.

MOy
3BE3Obl.

3Be3na — 3To KoCMHYecKoe TEJI0, B KOTOPOM B 3HAYMTENLHBLIX
WTabaX NMPOMCXOAMIIH, NPOHCXOAAT WIIN OyayT mpomcxomuTh Te
ANCPHEBIE PEAKUHM NIPEBPAIICHU A BOXOPO/IA B TeIIHii.

NN

macces! CoMHIa) HEIOCTATOUHO BeTUKA AN TOTO, YTOGBI OH CTAI 3BE320

llogasnsaiomee yneno 3BE3J HAXOJUTCH B COCTOSHUM THAPOCTATH YL
0 U TeNJIOBOTO DABHOBECHUA. YBeJAMYEHHE SHEPTHM, BbIAeAAIIeHcs
TEPMOANEPHBIX PEAKUNAX B AApe 3Be3sl, HPUBOAUT K e€ pacHiipeHH
YMEHBINEHUIO NARJIEHNHA, BCIACACTEHE Yero TeMIIeEpaTypa AApa CHUMKAC
Upn atom ckopocts nporeranus Peaknuii, KOTopas 3aBUCHT OT TeMI|
TYP®I, yMeHb1aerca. Iloerymrenne SHEPruM TaKIKe YMeHBINAeTCH, B
CTBO 3BE3/k] OXJIAXKAAETCH, U 3RE3A TPUXOAUT B pPaBHOBEcUe. MOKHO
TaTh, UTO 3BE3NA 00JafaeT OTPULATEIBHON TEMJIOEMKOCTEIO. Beau ik
KaKON-TO IPUYMHE CKOPOCThH DeaKNuil YMeHbIIACTCH, TO 3BEe3Aa CIHUM
CA, U BCIeACTBHE CIKATUA M NOBLINICHUS TeMIEePATYPE YBeJINYUBA
CKOPOCTL TEPMOAAEPHBIX peaknuit. uTersHoCTL TAKOTO IPOHecca B
HECKONBKO AeCATKOB MUHYT. MHate TOBOPA, C TOYKU 3peHNs PU3uKH, 3
Ad — CaMOyINpaRJsieMbli TepMOS e PHbL peakrTop.

UmMenHo 3a cuér cnugumnsg A7ep aTOMOB XMMUYECKHX 3JIeMeHTOR,
HBIM ofipasom azep BOJOpofia ¢ 06pa3oBaHUEM AZep aTOMOR reJiua (3T
€CTE TEPMOA/EDHAA PEAKIIUA), BRIACAAETCA THIAHTCKOE KOMXHYECTRO 31
rua. ITo croemy (DHU3NYECKOMY COCTOSHUIO BBE3ALI NPEACTABIAIOT CO
MACCUBHEIE CRETAIIHECS TA30BLIE (rasmennrle) wapni. Temneparypa
MECTB2 B HEADAX 3BE3J M3MEPAECTCA MULIHOHAMMU TPagycoB, a Ha UX )
BEPXHOCTH — THICAYAMM rpanycos. Umenno 3BE3JIBI IPEACTARIAIOT COO
OCHOBHYIO Maccy CBETAIETOCH RelmecTBa Bo BeeeHHOIN,

ol cievreMnl.

LI BV KJIACCaM.

PR O, B A, 1 cr(l}exéplﬁ\lgbgbf; B rafauie 5 mpuneietil
B A F1 ’ ] ’ ] -
on Oynsamu W, O, B, A,
e NCH POCTPAHEHHBIS CHeKTP?.HhH e
LM $J1aCCaM IBET 3Be3ALI U €€ TEMIIED .

IR
NOIVIOIIEHNA UCHOABIYIOT AJIA raaccuuKanum

G s
I FHCTAKA 3BE3A. OcHoBHEIMH XapakTEPHCTHKAMU 3BC3N
e nmMoeTh M CIEKTPaJbHBIN KJacc.

1o

smanitll Kaace — 9TO XapaKTepUCTHKa 3Be3/BI, CBII IR
cnekTpAa.
11611y POit, CBETHMOCTREO, LIBETOM M BUAOM P

KJIACCOB, KOTOpDLIE 060

BIEe KJIACCHI 3Be3[, COOTRCTCTHY

Tansa b

CNEKTPANBHASN KNACCUDUKALNS 38E341

Temneparypa, K

NMpumeps I8é3n

SKENTH
opaticenb ik

repaeioniit

5000—6000

4600 5000

PO 3500

Liser
POJI;’&OI’I 30 000—60 000 | Caouka, Beniarpuec
Besto-ronybon 10 000—30 000 | Peryxa J
| 6e.;=tif‘( 7500—10 000 Cupuyc .
éie;o—mém‘mﬁ 6000—7500 7AJIB’I‘8Hp )
I Connne

Apreryp, Anujgetapni

Avmapec, Berennredti
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BERXIIX ool snesnn 1O 000 IS 1 v i ronyboil wner, Vo anesa,
HHIX ¢ antmm Connnem, CREKTPIGLIBLIA Kaace G » e sicirni, X
NBIC $BC3ALI KPACHOIO IBCTA ¢ TEMUEDATYPOH BepXuux croén 3000 I
CATCA K CIIEKTPaJbHOMY Kaaccy M.

Ha pucyuke 44 npusegena AdarpaMmMa, Ha KOTOPOH IO rOPpU3oHTA
OCH TIOKA3aH CIIeKTPANBHBIN KIace 3Be3Abl, a 1o BEPTUKAJIBHON — (4
THMOCTE, M3 auarpammel CAEAyeT, UTO ¢ POCTOM TEMOEPATYPHI Be
CJIOEB PACTET H CBETHMOCTE 3Be3Abl. IlnaBuas kpueas, KOTOopasa nj
EEPXHETO JNIeBOI'O YIA B IPABbIH HHKHUHK YroJ, Ha3bIBAETCHA FIABHA
caegosarensHoCTEIO. Ha rioaBHOM IOCTeAOBATENILHOCTH HAXOAATCH |
Abl, HCTOYHUKOM SHEPIrUHM KOTOPBIX MABIAETCH TepMOsIAepHaa pen

macc Connia.
IIpnmep kpaenoro ruranra — 3seaza ApkTyp (o Bononaca), eé pA
PaBeH 25 CONHEYHBIM DPajNyCaM, CBETHMOCTE IPEBBIMIAET COMHEYI
140 pas (1a puc. 44 — » TIDABOM BEPXHEM yIiy).
Bermre 3mésa-rurantos ma AnarpaMMme HaXOAATCH CREPXIHTAHTEI

Divar
KiApanEn

- ‘ A000
IipuMep, 3Be37a AHTapec — ¢ Cxopnuona). Beuro 0o0HAapys®eHo HeCKO Prwre 10 Q040 L0000 G000 oy
- iy ’ A . AP I
APKHX MOJOABIX 3BE3Z C TEMNIEPATYPOH BEPXHHUX CIOSB BLIMIe 40 00 aaalld Ll e Tesmm sy (s DONORX AT
4T0 B 7 pas mpeskllraer TemnepaTypy Ha Conuue. 9TH 3863751 06I8) ; ¢ — CBETUMOCTbY (guarpamma fepuwinpyHra =
OrPOMHOY MAacCOfl U BLICOKOH CBETHMOCTHIO. Oana ma Takux 3BE4) 44, JliarpamMma «CrexTpanbHbIi KNac

R136a1 B cosBesgun Ronoras Pri6a HOxHorO noaymapua Heba — g
Maccey, B 265 paa IpepplmIalouIyo Macey ColHIEa, 1 MOXKeT IpPEeTeHAO
Ha SBaHHE CAMOM MACCHBHOH M3 H3BECTHLIX 3B€3a. IpeanososuTen
[IPH POXAEHMI 9T 3Be3/]a MOTJIa 06afaTh emé Gonnireii maccoi — o
mace Connna. Kpome Toro, eé bPasmephl pa3 B 30 nmpemmirarmoT pas
CoaHua.

Beasle kapauku ua Anarpamme (CM. puc. 44) HAXONATCHA B JICROM
HWe ITIABHON IIOCTeR0BATENRHOCTH. KOAHYECTBO Gebix KapJIuKOB B
JIAKTHKE HEBENMKO — HeMHOTro Gonbine 1500. Jtu 3BE3NE NMEIOT cpi
TEJBHO MaNyio Maccy, y 60IbITHHCTEA OHA IIPUMEPHO paBHa Macce CoaH
Y HEKOTODRIX Aa)Ke MeHbine macchl Connna. Bennte KapIuKM UMeIoT |
MepEl, CDABHUMBIE C DAa3MepaMu 3emau, TIO3TOMY IIJIOTHOCTB WX OYEHh
JHKA,

IIpumepamu Genprx KapIuKOB ABAAIOTCA APKUE 3BE3/bI Cupuyc A u
puye B. Cupnyc B umeeTr auameTp 40 000 xM, 1. e. B 2,5 pasa 6onbine, ¢
3emus. Ero macca coctasager 95% oT Macen! Conuna. CpeaHas TAOTHOL
3TOM 3Be3an! 3 - 108 kr/cMm3,

Cyzsa mo ux enexrpam, B aTMochepe ropauux HeabIx KapJIuKoR (Tem
patypa 50 000 K) npucyrcreyior PesIMii, KanblUnii, JKeleso, YrIepoa, Ki

1] J 14 9 ( Pl O/ ) ﬂ I
¢ p ? l

Py nyer,

POM TN
nemst 3BE3/. TIonmbITKH HCIIOJNBL30OBATE JUATPAMMY «TeMIe|

oy ¢COD0N
WMETMMOCTD» [JI8 TOTO, YTOOBI IOHATH, KaK CBA3AHEI ME} ny
S

o
WIIBb] 8Bé3A HpeAHpHHHMaJII/ICL HeOﬂHOKpaTHO. TOJIBK()
’

e g -

b PACCUUTA
W AT 1:30BAHUAEO MOIIHBIX KOMITBIOTEPOR Zf{ﬁf{ﬂ;ﬂﬁﬂ“nﬂon ey
BE371EI HA IIPOTAK
Hesi 93 peTepnesanT 3 b ——
HOKPATHO MEHS)
da ppeMsA KHMSHH HeOA o > v -
e UOHHBIE HAME
re 3Rés. ITU BBOJIIOIL
1 BUYTPEHHEE CTPOEH s -
ZCS 3pesabl. YeM GoAbLIE MACCA 3BE3/bl, TEM OBICT]
Lary " MACG . -
resTui.
LpUIeT BOZODOZ, Hpenpﬂmﬂq ero B B —— -
HOKAZRIBAIOT, UTO anéasnl runa Comdy v i
: M UL LA PJLOL ST CYITE@CTBOBATIUA Comne ma, »
O e pn X Bed ¢l HPOUCXOAAT TepMOosiACPIN.
BMOICC MACCHIITBIC D310 [

et

P aivrnl
61w g e, B30 HECKOTRKO

SHILHLOCH, NOCKONLKY 1 ¢l 4
"!ulllm HPEBPATILENTNH BOROPHYRE 3 PCHIL,
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rarn i JEONLVIM €Lt ron’r i "l'“l"(”“"'. ‘lh"" Honnn
A 2 Jkl R
RIICT | HEIM B nrechHo “i.“ 1CH1 T X 'v‘

b I

1 oo ot

i TONON
HOCARLIHAIT R paoTo " Pl

':I Al PO cranmi, Jlnamerpor lﬂ.l'tﬂx m\ul‘]:‘ e g 1o

I W oM, 0 0THOCTL GIISKIL & MACPHON 1 MO .

» L]

reng et HOLOURE HOAO DO SRR TON Lo Guerpee (an ACCHTICN M
JII!'I'). ”()13.”1‘ TOIO 1N HOHOPOMN II:I])I!(‘.XUJ((JIN]II. HEES o) se peice)
AY JAPAMU rejun ¢ obpasosanueMm  yerolannoro IOTOIN Yy
8 TAKXKe PeAKILIH, NPOAYKTAMH KOTOPBIX $IBJINCTEN KUCJOPDOA U ps)
TAKEIBIX 31eMeHTOB (HATpPUMl, cepa, MarHmi n . n). TakuMm off
B HeApax 3Be3s o6pasyloTcs AApa MEOTHMX XAMUYECKUX IEeMEHTOl,
A0 Kejleza,

Bce cobpiTiA B 3 M3HU 3Be3EI CBA3AHED C TEPMOANEPHBIMY peaitt

. g P YEPHBLIX AL,
: :rv""' VI LR E OOBCRTLL, oY UKIInne llll.‘!.mlllld(.”ll: I-,mm.(,m, :
WO ICET S, COIACHO TEOPMH, 1A KOHEUMHOH CTH/IUK ¢

.Y ootneicra
WAL KOTOPLIX SUANUTENBHO IIDEeBRINIAeT CconHeuy K "

\ YropItil CyKIMaeTeH A0 pasMepoB B HECKOALKO ICVfJI(N:n:::
IPOHCXOAAIIMMY B €€ HeApax. Temneparypa B LEeHTPe 3BE3ABI OUellh ML, ROTO] D e A v, w0 weopst |14 ,
£OPOR LlnCKoE TpespaTEnS SO e oo - """.".“ﬂ :c) )o;:'rnoc'm noyrxHa 6oulya 661 IPEBLIIIATE CROPOETE
TOPOH IPOMCXOAUT IPEBPAIeHHe BOAOPOZAA B renuii, MOCTENIEHHO It M) 15 01O ORPE e 6 spesat RN

Lo Ok, MICPEYIO ABIPY He MOTYT e
By e 0Nl CTAHOBUTCA HEBUAUMOM.

nlrner "y eCT yel I yl{ e oraa UepHay N
i

i SHOH 3B # CUETEM L.
PUs O1IUM M3 KOMIIOHEHTOB TECHOU NBOMHON 3BE3AHON

IaeTcA K nepupepuy A4pa, a ero UeHTPaJbHAS 4acTe, rie npeol
reJIHl, CKHUMaeTca M pasorpesaercsa. I[Ipy mocTaTouno 6oabLINON
SEE3/H TeMOeparypa 34ech MOXKeT ZoCTHYb 120 man K. Takaa u
TéMIepaTypa Heo0XoAMMa A/A NPOTEeKAHUA PeaKLUi npeBpallleHNs
reausa (aabda-yactun) B Goee MACCHBHBIE A7[pa YIVIepoJa.
BumecTe co cmenoit tuma AAEPHBIX PeaKIUl MEHAETCH XUMHYECK
CTaB 3BE3/BI ¥ €€ OTACALHBIX CJIOEB, & TAKKEe UX [IJIOTHOCT. 310 Iop
K HU3MEHEHUIO PMBUYECKUX XaPAKTePUCTHK 3Be3/bI: pa3sMepoRB, Ci
CTH I TeMIEPATYPLI IOBEPXHOCTH.
¥V naubosnee MaccUBHBIX 3BE€3/ Ha 3aBEPUIAIOIEM 3TATIE HX cyuec
HHS NPOMCXOAAT KatacTpoduyecKue COGBITHA, KOTOpHIE HabI10/,
Kak Benbiuka CaepxHOBOi 3Be3a61. Benbinka CeepxHOBOI — rurai
IO CBOMM MaciiTabaM B3DLIB 3BE3ABI, NPU KOTOPOM €€ CBeTHMOCTE B
HHUe HECKOJIbKUX CYTOK BO3PACTAET B COTHU MYJIINOHOB pagz. ITpu Bem
BBIZEJIAETCA 3Heprus nopsaaxa 1046 Mk, yro ITPHMEPHO DaBHO 3HEPry
TOpy1o CoNHIle MOMKeT U3IyYUTD 3a Bod BPEMA CBOETO CYILEeCTBOBAHMS
PeTHYECKHe pDacueThl, Pe3YNbTAThl KOTOPBIX XOPOLIO COMIACYIOTCA
OmonaTeNbHBIMU NAHHBEIMA, TIO3BOJIHIL COCTABUTHL AOCTATOYHO [N
MPEACTABIEeHHE O IIPOLECCAX, IPOUCKOAAILUX B TEX CBepXHOBLIX 3B, : == .
Macca KOTOPBIX B NE€CATKH Pa3 NPeBOCXOIUT macey Coxnrna. K stomy Ul tvpure
MEHM B HHX TOJHOCTHI) HCUEPIAHBI BO3ZMOMHOCTH NPOTEeKAHUA 7!
AAEPHBIX DEAKU U, FBOTIOUNA TAKUX MACCUBHBIX 3BE3A — 3TO HENpej

VCKODAOLIUACA NPOLece YBeJuUYeHHs TEeMIEPATYPHI H IJIOTHOCTH B
3BE3ABI.

oOuapy

R s . ¥ cUcTemMy.
Suan i rmocdepbl APYTrou 3Be3AEl, BXOAALIEH B 2TY

IR Uk 'I(‘.})HS}I’O ,ub]py HaPPEBaeTCﬂ JIO BHCOKOM IeM”(‘Nll »I“il "
v y HUe 1 Io3BOJIHE I (I{)
iy reioneioe N3n Y‘Ieﬂlfle IIMGHHO 3TC U3JT qe
1 qepH() bl B H&CTOﬂmee BpGM.ﬂ nIneeTno
n JIblp .

‘. V”u'-(,] BOBaHNue .
Mgl (], TO O fi() a K M eT 6})1'] UCPIUL
P Lnpn TPpO €3 ye e p SIS K} 1resl KO

000 " 0. H e p U O aCcChl. II BeleerTni, 184

“lﬁl JAy 1Ny I'l‘,|)jIIIO 8B83A8MH B HpOILeCCe HX 330”}0“1’1“, B HOCJI(‘JL y l()nu' V

[} (1h e eHusA.

|"|'l|i“” 11341 TbCH 3B 3,!1” HOBOTO HOKOJI

A ML T
I [TogpobOHee 0 HeDECHBIX TeaaX ConHevHod cucTeMIil
yaHaeTe K3 MaTepUala CAeAyIouero naparpagus.

W BE3
SR [(HNLAIOTCA 3BE3AI U KAKOB XMMUHECKHH cocTas 3B€3g

S04 IAHCTCA MCTOHHWKOM 3HepTHH 3Be3Ab)
£ CCOB
WA |1 HIHHEIOTCS 3BE3AbI PA3HEIX CNEKTPANBHBIX KAa

TPABUTALMOHHBIM CHJIAM U KOJLANCUDYem (raTacTpoduuecky cRUM
Cs) 3a HEeCKOJBLKO Munrucexynn. Ha kKoHeuHoit craanu xonnamea
TPa/IbHas JacTh AAPa 3BE3Jbl CKUMAETCS A0 IIIOTHOCTH IAEPHOrO M
CTBA. 3a 3TUM CleayeT peskoe baclinpeHHe AApa, CO3ZAIOLIEe MOL
YAAPHYIO BOJIHY, KOTOP&s ABUMKETCA CO CKOPOCTHIO HEe MeHee 30 000
W CPBIBAET CO 3Be3Jb1 O00IBUIVIO YACTh Macehl. B HEKOTOPLIX CIYYAAX I
CTBO 3Be3ABl IOJHOCTHI) pPacCenBaeTCH B KOCMHYECKOM IIPOCTPAaHE!
B IPYTUX Ha MecTe 3Be3Abl 00PasyeTcd NAOTHbI OCTaATOK €€ aapa,

N moxere |

raHTtos, 6o
ORI T, KaK OBbiMHbIE 3BE3AbI NPEBPALLAIOTCA B KPACHBIX 1 ,
A" KAPAKOB MAW HEMTPOHHDbIE 3BE3AbI

Ik Gt CEKTpansHbie KNACChI 3Btan

JUtth OCHOBHDIE XapaKk 1eprueiniky Caomuan

07\
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- Nokaxure, Kar cnu3zanw Mexy cobon CuemMmoLTn, et ¥ Temneg
38€3gbl.

2. ObvsacHuTe pasnanune MeXAY HEHTPOHHbBIMK 3BE30aMH 1 HenbIMy Kapau

3. Yem onpepenserca KoneuHan CTagMA 3BOAIOLMK 3BE3ALI?

4. Dokaxmre, uto ConHue fenaeTcs enTbim KapAvkKom.

(®
Teopun 3s0/110UMK 3BE3g. © CpasHuTenbHan XapaKTEPUCTHKA 3BE3A-TUF3

Benbix kapankos. © ConHeuHan akTHBHOCTb W ed BAUAHUE Ha nnaHeTbl Con
cHcTembr (Ha npumepe 3emnu).

§ 12. ConHeunan cucrema

———

& ipasonne ConHeuHown cucTems!

P inotean 0GpA3OBAHASA IUIAHET H3 Koel, nocnenona'ren(;.r:(:“<: ::::,
Ldi i N CIKATHM Bpalanileiica rasoBoi TYMaHHOCTH, :I,):““'“;M
Laln  PPANILY3CKHM ACTPOHOMOM, MaTeMaTHKOM H y .MMI""
Mawaacos (1749—1827) B ero padorte «Haioxenue CHCTEM
I"l W, OLLI IIpefNiodeHa U noApoGHo paspaboTaHa rnnoweaa,;:::'::‘l::: ‘
Wi Conneunada cucreMa ¢hopMHPOBanach B pesynb'ra'g: :em .;xn-
LRI04 OFPOMHOTO XOJIOAHOTO Fa30NBLIeBOro 06naKa. Mel;m”‘ml
PR LI MACTHIBI, COCTOSBIIIME M3 TAKHX XMMUYECKHX - ’m.M“w,
Spemnind), Jcereso, Apyrue MeTajNabl U I-leltie'l‘f.UIJIbl, a 'ra:cKON;"m".”"‘
L0 st (nUO'P, KEICOPOJ, YLJIepoa) U BOASHOU JIEA. TagoBslit

1. Onuwwure, kak npeacrasnsnnm cebe ctpoenme ConHeuHol cuctemol
Apesnen Mpeunn v cpeghesexkoroii Eeponbi.

2. ObbacHuTe paznnumne mexay FEOUEHTPUYECKON M reAIMOLEHTPUYECKE
 CTeMaMu Mupa.

B

CTPOEHUE W APOUCXOXXAEHUE COAHEYHOWU CUCTEMBI. Conreunny
cTema (puc. 45) BKiaiouaer B cebs (ToMuMO HeHTPANBHOMN 3Be3 b — (&
a) BoceMb DONBIINX MIAHET — Mepkypuii, Berepy, 3emiio, Mape, It
Tep, CarypH, ¥pan, Henrryn u ux COYTHUKHU, & TaKMXKe JBe KapJIHK()

i eandl
& Bceenennoi BOZOPO/L U el
nuanersl — IayTon u llepepy, MaJble ITaHETEE (ACTEPOHALT), KOMETH] S Gonce PRCHPOCTPARCKHEE RO FUX ra3oB
TEOPUTHI M KOCMHYECKYIO m.m; J sl M I PAMECAMU HeOHa, aproHa u Apy srEns coCTORT R
3 it cuct 3re
Onpenenéuustii NOPANOK, KOTOPEIH NPOSIBAALTCA B TOM, UTO ABHIM Blilie nunectuiie Tea Conneurio obnake. Ho mpu sTom 1 e
’ THOM -
BCeX NaHeT BOKPYT CONHIA IPOUCXORUT B OXHOM Hanpannémm ¥ IpK D puic: coZepokamCE B NONJIAHE CTOSHEE MOTYT SHAMMTEALND
HO E OHOM IVIOCKOCTH, ye ZAaBHO OGPATUN HA ceGsi BHUMAHME yud {80010 THIIA MX COOTHOLIEHHE ¥ CO
2
o L 11491, »
9TO HABOAUJIO HA MBIC/Ib, YTO IIAHETHI HE CAYMANHO OKABAIHCD Of - CKOIBKHX MIJUIMAPAOB JIET CTPYKTYpa o0MaKa 1 pacipes
B e HOE 3 o
Connua, a BepoaTHee Beero, UMEIOT 0bIEe npoucxoxaenue. Uxes a b BHO H3MeHAANCh. Pasymeeres,
UH I]pl:lp(),[l,HbIX eHcTeM Bl';OcHe,Z[CTBHH CEIrpaRIHAs GOTBIIYIO POJIb B RN puisARtHEEIX BEMIECTE SHARTE HM3OLIJIM 38 3TO BPEMSL, (1)
o .
BHTHH BCex ec'rec'rBeHH;ﬂx HayK, BepBhe Gblla BLICKABAHA B ACTPA R Acak 210TAIV IDOTLESR0 S, KOTopHecI;E eMeHHAS HAYKA HOZROANMNN
MUU, M Kacanach OHA nponcxom;’:eunﬂ Conneunoit cucremer. B cepep QS pacuéran. Tem me Mence C E_:meqnoﬁ cucteMbl. Bununae
- ", 0 Ma
XVIII b, BeLIaIOMuIiCA HeMenkuil dunocod H. Kanm (1724—1804) n @i 11, O0ULY IO KADTUHY dmpMHDO.zﬁl:,l:qan TPUBEJIO K OOPABOBALINIO ILEN
AHAJTM3HPOBAJ BOSMOKHBIE MOCAEACTBIASA AEHCTBUS CUI TATOTEHUA BO QEakica rpasTALGRISIRIIGES g a. OHO AAXBATUIO GEON
& N AOJTIILA. B !
o i uero suph OyAYINero ‘
o or &b BPLCKA%AN runoTesy 00pasoBaHH HeGECHEIX TN U MX CHCTeM B l:flen(‘(‘l |J(';i'umlcn orceno V0% . Taroren e OGPABORNIIILIY
i SO TR TR P W Y G B
Pa3pexeHHOH MaTePHH, KOTOPas NePBOHAYANLHO 3ATOMHANA Beio Bees
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l MmhlesIe aToro caosa. To, YTO BOCIPUMHUAMACTCH Ki i+
M M, - o 6JIaKOB B X aTMOC '
- — 9TO MOIUHBIY CIOU O
AL M HTOR, — 3 X TA30%.
(N K 1ik 110/I0POAA, TEJIAs, METAHE, AMMHUara Mei%r;dx TPy 110 1
: aH
, BeHHBIE PA3TIHYNA T B
W, CPOJTE CYINECT U3 ZOTLTNETIOS
o MHUPOBAHNA
: & B mpotuecce ux dop P
WL DOBHUKIN eI ONAKH 1 PN
TA4B 9TOTO O
' . MHBJLTHAPAOB JIET COC 3
P dh HOCKOJIBRO HEeM CEUIBHOTO Fa et 1
, oBpIM. [log BAUSH ¥
Gy X oTaJ HeogUHAaK MLIMY pHe
woe el Congna yJIeTy4usaliuch rasbl, Cpean KoToprXc(:ao( I'“"" nae
LIRS ‘ . (uy ¥ .
LRI M STBIAIOTCA BOAOPOA 1 renmit. BOrusu ch(lmnmumnm-
ahe ' €11eCTB
yacTtunsl. i3 sTOTO B . )
LCpALIe TYFOIIABKUE = n ot Conn
Now: : (‘, IlyHoil u Apyrue [JIaHeTH 3eMHOK TpYIIIbIL. Bn::ﬁ iR
O . [l
wepihepun obiaka, rae TeMueparypa oc'raniila&::(;‘:;ﬂ::om ’1;01“"“'“"'
-- Li. Boapinaa YacTh
W TBEPAbIE YACTHIL 10M Y COeor
el 1A oA BOAoPoa U reiusd, 13 KOTOPBIX B o(:HOE:I -
At ' Me & ¥ L
L THIIA», XOTSsI B
AR BeulecTBa «3€MHOTO
.”m-u.: "M CAHTEIL. THUKOB.
[1¢0 BOTILIM B COCTaB 3TUX IJIAHET H:::o ?PT(IJS; 1o TuCTy SO
TeJBHO OTAH
Tl ANYX TPYIIT 3HAYHU sDEL CILY L
BT |):1 fnn — JIymy, Mapc — fBa. Y Meprypus u Beuem.:n “,\:N“ -
' - ’ Ll
‘ "NII;l nie BpemMsa obliee HHUCJIO CIYTHUKOB IIaHeT FUTAHTO | mim' o
l "’ Al - v, ¢ Al
lrlr““ ,'V 1OnuTepa, HApUMep, ux 79. Kpome TOTO, 1LIAHT E;]|H|{g|'|'u| -
3 " )
.I '.l.(,"xuMH KOJIBIAME, COCTOAILUMHE U3 JIEAAHBIX U CH - -
e Q3UYHOH BEJWYMHBI — OT OBUIMHOK A0 TeJl MeT|
1 MoK pas
. eThl.
¥, KOTOpEIe O6pallAaTCH EoKDYIl‘I;IgZIZHCTeMH Gostee moApoHING.
amu Conue
HasnintOMUMCSA ¢ IAaHeT mepio ¢ Hyisy
MepOM IpUMe}
‘*,‘.,w‘mﬁ — paMas MalleHbKAA IJIAHETA, pa3Mep acCrosman el
+ Mepkypus 4878 KM), HAXOZMTCA HA pAace Soaiseni
— 3 '
- + Conana. Ha Toft cropone Meprypud, KoTopas 00 LROPOCTL
B kM o vpa oxoxo 430 °C. MepKypH# UMeeT MANyl CKOf
TeM1EPAT

[I )I!(.[)Xll()l. le
TKHA Ha MepK pI/II/I J],J'Iﬂ’I‘Cﬂ (‘" “‘l | I']':

BEHHAN YACTUILLL paspywianuce, & B pesysabraTe Apyrux obbeauy
B Dosiee kpynHEeie. BosHuKann 3apoAbIiuy OyAVINHX IAHET 1 APYIrn
Cunraercs, 4TO YHUCAO TAKUX AOIVIAHETHBIX TeJ (naanemesumane
CTHTaJIo MHOrHX MuJInoHoB. Ho B KoHue KOHIIOB 9BONIOIUA 00JIA

Be€Ja K TOMY, YTO OCTaBHICECSH IIOCe $opmupoBanusa Conuna pes
OnLy10 cocpesioToUEeHD B HEeMHBOTHX KPYHOHBIX Tenax — naaxnemax. Ko

TEPHbI€ PACYETHI IBOJIIONUH 00J1aKa NOKaZAMM CIIPABEAJNBOCTE TAKQ
BOJZA.

B noss3y aToi runoTest: CBUAETEJILCTBYIOT M APYTHE HAyIHbLIE AA
Taxk, reosxornueckue HCCNeJOBAHUSA NOKA3LIBAIOT, YTO HAIUA ILAAHET
KOrza He ObLLIa HOJJHOCTBLIO pPacnIaBneHHoi. BoapacTt maubonee Ip
IIOPOA, KOTOPbIE OOHADYIKEeHbI B COCTARE MeTe0PHTOB, COCTABIACT Il
HO 4,5 mupa ser. Ilopoas Takoii ke APEBHOCTH OOHADPYKEHBI B A0

CIHTATE, 9TO BCE TeJa, KOTOPhIe B HACTOALee Bpemsa cocTaBasoT Co
HYIO CHCTEMY, 00pa30RAIUCEH IpuMepHo 4,5—5 Mapg rer TOMY Hajzaz,.

NAAHETb!, Ipunnunuanbaoe OTIMYMe OT 3BE31, mpupona KOTOPBIX THIIEOI,
PacCMOTpeHa B IpeALlAyIleM naparpadge, UMeIOT ILIaAHEeTh].

Ilnanera — 3to0 HeBecHoe TEJIO, B KOTOPOM 32 BCIO €I'0 MCTOPHIO
UMH AAEPHOTO CHHTE3a He IPOUCXONAT HH B KAKOM BUAE.

Ilnaners! ConHeunoit cucreMsr no DUSMYECKNM XapaKTepPUCTHRAM
CTaBy DA3AENSAIOTCHA HA NAGHEMBL 3eMHOU epynnovt (Mepxypnii, Be
demiua n Mape) u naanemui-zuzannme: (FOnurep, Carypn, Vpas u Helr

Ilo cpaBrenuIo ¢ NNAHETAMU-TUTAHTA ME PasMepbI IJIaHEeT 3eMHOI |
IBl JeWCTBUTENbHO HeBenmku. Haxe KPYUHeRIIue TIaHeTsl 3TOMH |

HO B 4 pa3a MeHbITe ¥pana n Henrysa. Pasnuuns ABYX TDYILI 1Ll
1o macce eme Gosee sHauuTeALHB. Macca IOnurepa 6onee yem B 30(
IIPEBOCXOAUT Maccy 3eMJIH, Macca CarypHa — noutu 8 100 pas, Ypa
B 15 pas, a Hentyna — p 17 pas.

Cpejnsas nIoTHOCTL BeleeT a Mager 3EMHOM CPYNIIBI XapakTepHy
TBEpAOTO BetnecTRa: oT 3,9 r/em3 y Mapea g0 5,52 r/em3 y 3emmn. Top.
COCTaBIAIOMME TBEPAYIO MOBEPXHOCTHL STUX MJAHET U JlyHbi, cxomHt
XMMHUUECKOMY COCTAaBY € 3eMHBIMH NopogamMm. OHU COAEDIKAT OKe
KPEMHUA U PasimuuHBIX METAJLIOR, HaTIpUMep ’Kene3a, MarHusd, ajni oo rnoery s i1 b4 paay aahenn OCTRETCS TIPOSPAIOI
Hus. Ho o coctary aTMocgepsr Mape u Benepa CYLIECTBEHHO OTAMYAL O MeM HE MENeE e TRIKIN rMocgie] :

iy,

we g Cy .
Mtk 1T KpaTepaMu. IIpennonarawT, 4YTO OAVH 1 Py

Beivu Mopry
worrnonnnn Kanopue — o06pasoBasiach Mp# CTONKHO
33 ¥

M.

Lo KOCMHUUYECKUM Tello ' -
e ‘".M“MMBene ul (puc. 46, ¢) HeIb3A PACCMOTPETH JANE € opi |
o ‘e i ‘

- - Ona 30KpBITa OT HAC HECKOJbKUMU t.Juu:n:m
RYIRIAD

||||I|I‘|IXI|U
THUKON, )
WO YOCTTROH TLIX CIY . » Benepnt, 1607
2 : CTOSIHNG CYLECTaYIo1nMn 13 arMocdiepe B ! . K & B
RSHocee, no S VETYIGREE NOAe 71 5O PAz II0THEE $EMILOT
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ane o Conm, tem Seman, 1o

e [.\’1-1.:'1";1 :111:::‘:::‘1:;::-::"::':.Iul.ulm nemnoro, Ha nu.uumn‘x N:.I:IK-

o pe I: mm?un nm.n AL, TG PIRITOrO CJIOeM '1'|N‘.|)}\(1‘I.(‘| y”;m

R, ouepx: Wt 9T TIHUHETRT MOCTAM WA PABIARBOAA [Tecth .,.,.‘

L Il:”:::l:xl:[g:l.p);;ul|.|, MOCTIMI KAMEHUCTAST, HOKRPLITaIL KPATe
4 s Dotk

% ¥ 1 BcoTYy O0-
JOTYX IEMMHA ByJiicannm (iKpyIHeMIIHT IMeet Bl

B . PXHOCTH Mapca cJeaAbl BOJKULIX 11FFO

fm) Xopoilto BUIHBL HA HOBC
eK.
Bes iy 10 0 PYC1a BRICOXIIHUX P

1 il

HHBIX cnyTHIEA — Doboc K Jlei:

nie (311} : 60 ju aHeIa o ey o HC namerl p

60JIb y YI'JI L
. 3

B Thl COBJHICSI
- ‘-1.7 |Ipu Tarkoi OrpoMHOIl Macce B HeApax nna:;oe B
”l“l‘l‘lmllllll‘l KOTOPOM BOBOPOJ NMEPEXOAUT B MeTIia:II;I]:ztii o0 o
: HOT'O Mar
Puc. 46, Mnanets:: g — BEHEPa; 6— Mapc S e M EneT CyleCTBOBaHNE MOTIL A -

7 Mar
\IUTENIBHO IpeBbINIAloIen o pazjmepam i
MacuiTaldsl NPHPOIHBIX aanem:m, [1pOHUC gl
caMBIil 3aMeTHBII aTMOoC(epHEL

R . ux ta 1O

TR INIERR NI
A COMHEYHOTO HBNYYEHUS, KOTOPOe HarpeBaeT MOBEPXHOCTHL Be wpuascaor, Hampyumep, asmepst 15 000 x 30 000 k.
Hna nadpaxpacuoro (TenioBOrO) MaNyUEeHUS TIOBEPXHOCTH aTMOChHe)) ) LioubIIoe KpacHoe MATHO — MMeET P
1
HEPEI HEIIPO3PAYHA, U OHO YXOZUT 0BPaTHO B KOCMOC ¢ SosbInUM TRY

B 100 pas nirren
Ul s BrA, KOTOPBIe TPONCXOAAT HA EOH::(;;;; dedait - -
Bosrukaer Tax HasniBaembri HNapEUKOBLIA adiberT. Harpes arMoct ’ R nana » ero erMoGDepe BTN
HPOMIOJIKALTCA KO TEX NOD, OKA YXONALLMI NOTOK SHEPIHK He CTAHST

JIb QK BIUTOPH
IhiX I‘OJIyﬁOBaTbIX QOTTEHKOB. OuH BLITAHYTHI BAO
B hpriciblx,
HBIM HDHXOII;HU-IGM}’- 310 pPaBHOBecUue YCTaHOBUJIOCH HA BeHepe, Koraa

THI.

Snue GLiCTPOTO BpALLIEHUS TLIAKS enyTHIKOB FOnmuTepa ¢ noMahio

lI€paTypa NOBEPXHOCTH MIaHeTH AocTHMIA 460—470 °C. B aTtux croa ) 1 1 AOBREUE MHOTOUHMCIEHHBIX LIM OKA3aloch 0BHAPYIKEN e
YCAOBUAX MCCNENOBAHUA HA NOBEDXHOCTH I1IAHETHI ObLH TpoBey

WbicH X A1ITI8PATOB CaMbIM HeOXKHAAHH vy
ki X JLCHCTBYIOIINX BYJTKAHOB Ha CITYT K 0. o soax i
- 7) BBHIZEJIACTCH Cpelu niuageT-T ; B
i (1’"0.;[51 TeM, UTO ero cpefHAd [LIIOTHOCTD 0,7 r/c e 0e
' ‘ X g

1S ||vlllll“ (.MLT) o ceoeis TpupoAe OH BO MHOTOM IOXOK HaC e
iy "(Ulf::‘p;a nonockl 061aKoB U aTMochepHEIe BUXPH. Lj

1 nrmalle s
n:u raranroe Caryps obnasaer Han6o
4 inpuEA KOTOpBHIX Gosee
5 000 1¢v, 1 TOJILIMHA He IPeBHI-
. y b4 e, .
Turun Hapboyiee KDPYNIHBIN
W 010 CIIYTHHKOB — HMeeT aT-
iy, 11 COCTABE KOTOPOH npeoG:
Baet (1Kn1¢ ¥y 3eMJIa) a30T. Kpo
parn, 1 HOM ofHapyyKeHBl Me-
noapyie yr.neﬂonopo,r%rzl. Ouu
pasirrest B aTMocdepe Iwnum‘:
. o II‘III!‘.I)XII()C'I‘PI ni-an llll:!l{t)ll.
B 10 Uy PIL ILEPEXOSLR 11 AL TR
TR,

JIAIIb HECKOJIBKUMU aBTOMATHYECK UMU cTaruNAMHU, Boabiuas yacts 1
HBIX NaHHBIX 0 BeHepe 6r11a HoJiyueHa AMCTAaHIMOHHBIMU METOXAMY €
TA €€ HUCKYCCTBEHHBIX CIyTHUKOB. Penred nnaners: 6aur HCCJIeA0BaH
MOWbBIO DPAaRMONOKALHOHHOTO SOHANDPOBAHUA. ITO IO3BOJNKIO HOMY
TPEXMEDHbIe U300pasKeHUA PaSINYHBIX 06 BEKTOR U COCTABUTB NOCTAT
HOApoGHYIO KapTy BeHepei. Oxaszamocs, uTo noury Bea eé ITOBEPXHOCT]
HATH KAMEHNCTEIMU XOMMHUCTHIMY DABHUHAMY C METEOPUTHBEIMHU Kpar
MU, Knyiisisie BO3BBIINeHHEDIE PaAOHEl BAHUMAIOT JHIND 8% IIOBEPXHO
Penred atwx paitonos AOBOJILHO CHOMKEH: OBIINMpPHbIe IIJIOCKOTOPBS T
Tubera, ropel, Bynxanmyeckme KaJbAEPE!, TEKTOHUYECKHE PABIOMEL,
HapyXeHO MHOXeCTBO BYJIKAHOB, CPeAl KOTOPEBIX, BO3MOXXHO, €CTh U J
CTBYIOIMIUE.

Mape (puc. 46, 6) 6omblre seex IIJIaHET NOX0K Ha 3eMJIo. 3TO HaM
H3YMEeHHAA ¢ IOMOINBIO KOCMUYECKHX alnnaparoB miaaHera ColHeunoi
CTeMEL, YCTAaHOBIEHO, UTO MapCHaHCKMe CYTKH Ha 40 MUHYT aTnHHEee 3
1bix. ATmMocdepa Mapea cubao PaspeskeHa, MO3TOMY OHa He MOKET
4BIO COXPAHUTE TY SHEPTHUIO, KOTOpyIo nosnyyaer guém. Crencreuem o
ABAAETCA TO, YTO AHOBHAS TeMuepaTypa arMochepsl y NoBepXHOCTH May
Ha S5KBATOpEe peako GbIBaeT [ONIOXXUTENIBHOM, a 38 HOYB HOHM¥AETCS!

Jlee 3aMETHOM CHCTEMOW IKOJICLL,
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cremsCICUEROMY ww-r'uny. munusnm MAT'H IO
HXNPARTEPY A poReXoasinmnx i DEMOGhepe itpoieceon exone ¢ 1O
u Carypinom. Koanign Ypana u Hewryun copepacanr MEHbIe nemeerna
HISAAT SNAUATENLHO Goslee TOHKUMH 1 caa0bIMp.

Hcropus orxpriring Henryna Becema HHTEPeCcHa, OHA MOATBEDI K AL
TOJNIBKO CIPABENNIMBOCTDL (PUBHMISCKUX S3aKOHOB, HO M WX NpeACKad
HYIO POJIb B HAYYHOM IIO3HAHHMH. HenTyn — camas nansuag ILTAHETH
HEVHOH ClCTeMBI, U OOHADYKHTEL €6 B Xoze HAOMIOACHUH VYEHBIE HUK
mornu. Hayuas B cepeznne XIX =, ABHXKeHHe YpaHa, aHrMTuiCKU A
wom [Toe. K. Adaxe ( 1819—1892) u dpaHny3cKuit acTporoM YV, JK. Je
(1811—1877) O0HAPYXUIK, YTo Ypan ABH)KETCA C HEKOTOPHIMHA OT
HUAME OT TOX OPOUTEI, KOTOPYIO OHM PacCCuMTaNHN ANA HEro, HoAb3ye
KoHaMH ABrkerus Heioroua., Quu IIPEAIIONIOMHUIIN, YTO 3a YDaHOM
ANTCA ele OAHA NJAaHeTa, IPUTIKEHHe K KOTODPO¥ HCKakaeT paccy
HYIO TDAeKTONMIO €TI0 JIMIEaiilin. Bocnomssosamniuen saxomom BCEMH]
TATOTEHNA, OHM PACCYMTAIN KOOPAHHATED NPeAnoIaraeMoM njaaHeThl,
wa Henryes OONUBYAUTRN HMEEHO B TOM MECTe, KOOIMUATLI KOTOPOTo
DB PAOLSIeTIE L,

B 1930 r. rakum xe o0pasom 6e1 oTKpHIT Hayron, goxroe BpEMSA
TaBIUNHCA AEBATOH MIaHeTOH ConHeuHol cucTemsr (umeeT 4 cnyTHURY

‘ Itomata

! rhe M

’ .
h Bian orup T B

2315, A0 H. 3. H, KOCMA'THI» .,
€ 1} L] aTa
:l (31 l:uu A MeTa» 03HavyaeT «BOJIOC ’
UL » C rpe 1E€CE

A SN

‘ wneT, KoMeTHl (puc. 48) — Anpo, NpeAcTaBIdioee :zﬁz:nmn):-u
e eDIKAT He TOJIBKO BOAY, HO TaKXe 3aMep Koms
IRy, KOTOPA coic];nubl pABNHMYUKOrO XUMUYECKOTO COCTABA. -u:v

e :e He[OCPeACTBEHHOrO NeHCTBHA conHe‘lHﬁ:_O 'lf'l"."-c )
QB RAGTCS B 313 B peayabTaTe BOKPYT Anpa o0pasyercH o "”" s
N vC1aDTE 33, STa 060N0UYKA MOYKET HMEeTh Da3MepEL, cl)“ gex
..,,,,."mmmmomcr‘a H. a. IToa meficTBHEM COJIHEYHOrO AABJIECHUI 'N"““‘
iy OJIaach)B.oﬁonoan oTTallKuBaeTCA BuCTOPOHYo m)u“ e
= ,,...,‘(I‘,a;ﬂa];:;b; KOMeTa TpHOBpeTaeT CBETANIHHCA XBOCT, Nall]
e uy iy Lo E4

KOJALIKHX
) X BoCT KOMETHl MOMKET MMeTh JIHAY A0 HeC e
A o LONHIA. KomeThl HMEIOT MAaccy UpUmME}

ACTEPOMAL! U MNAHETbHI-KAPNUKM. IIoMumo nnamer us BelLleCTBAa |
fuaenoro obaakxa o6pasosanucs Magbie Tesa Conneunoii cucremer:

HAbI, TUIZHEeTHI-KapPJAHKU U KOMETEL, r

AcTepoMasr - Masbie Tena ConHeyHo# cucTeMsl, KOTODBIE 0ff
1I0TCA BOKPYr ConHIla, B OCHOBHOM MexAy opbutamu Mapea u Omar

cefyac UX HaCUMTHIBAETCH OKoN0 nonyMunnuora. Toasko 30 us Hux i
107 awamoTp Hosee 200 wm. Kpynueitioumu apigores [lamnana (538 k

MWUJIJIMOHOB KNJA0OMETPOB.
Becra (526 km). Tpagnuus /lABaTh ACTPOHOMUUYECKHM OFBEKTAM UM

ﬂrhll"
LT LLTYIN 4 TOTOMY MD! BHANM

JAY4IH

MUQPHWYECKUX repoes H 5oron AOArOe BPeMA COXPaHATIACE B ACTPOHOMHH, M e XB0CTa OTPaXalT COTHEUHBIe YH ’R O
[y [}

TIOCTENMeHHO 3anac HasBaHMil MupUIecKux CyulecTs Hccak., B HacTog sonse womeTsl. KpoMe Toro,  caMHI 9acTHIL HO CHET PO

BPeM#A acTeponAaM NPHCBAHBAIOT CaAMBIe pasnuygele UMeHa, He ToJ
COOOTRERHBIN, 1o N HapunareasHbie. Tak, B maMaTs XXepTB TeparTa 11 ¢
Ts16ps 2001 r, B CIIIA TPH acTeporAa ObiJIM HAZBAHLI Beanwoaymine, C
AapHOoCcTh U CocTpaganue.,

B konme XX . COBDEMEHHEIMH MEeTOZaMH HaGloZeHus Ha 60aBNI

MM COTHEYHOTO HAYUYeHHsA CIIoCcOOHbL HMYH:IT; :::Eljl,eeu.
: i 0n06eH CBeYeHHIO JIIOMHHeCHEeHTH oDt dives
A0 > , OH EOZODX oMeToii saBAeTcsa KoMeTa ['anyed, KOTO} . -
G cce “SBeCTﬂgfogx opbuTe, MOXKeT MOZOUTH K 3emie .Ilf::i:]‘r:’mm
:... ’ "“| ;:J,:i:;ir::;lepaa o6 naGmogann B 1986 r. B caepyolnun pi
Hilht) g

« D bC ] I[c . 4
) l Jl‘ . . 1o p(-." D U onennrh Q@ro ')“1"‘"
al!He no .' MKt W1 I)"(b"" TLANRT , "y e 4 )

B l WL Men ‘"\“W"'l"nl '(' X ]!; X () KM,
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N ™ = B ) 1LOMOT
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Bosvtontiorsg comer upainnetest norpyr Conna nn W Y TLIM
™M, Beaeacrsue neopnoxparnnix npndanokennit ik Conny icomera 1
BCILECTBO M paspyuraerca. Menmkie wacTHumbi, ocrnminmecs or Ko

BCTPEYAIOTCA HA CBOEM ITYyTH ¢ 3eMNSH 1 BHISBIBAIOT B armocdepe sny

MeTeopa. flapa KOMeT MOTYT 6HITH OHACHBIMU AN NIaHeT MPA CTOJIL
HHNH ¢ HUMU. EcTh npeanonosxkenne, uro AZPOM KOMETE! MOI OLITH 3HA
ThI# TyHryceku# mMereopnr. Yuénnim YAAJIOCH NPEACKA3aTh U TIPOH

2aTh (KaK ¢ 3eMJII, TaK H U3 KOCMOCA) CTONKHEOBEHUE KOMETE] OTym
poB—Jlesu ¢ FOnurepom B urose 1994 r,

D0oROGHYIC THNOTe’Y, HATUEAIIYIO B AabHekmem BeCcoOMBIe JOKa3aTea)
BHIZIBURYJI TOMNABACKHI acTpoRoM A. Oopm. Ilo ero MHEHEHIO, TOCJIe
30BaHuA nraHeT COJHEUHOH CHCTEeME! Ha nepugepuu JOMJI8HEeTHOro
Ka ZOMKHO OBIO COXPAHUTECA B HEMZMEHHOM BHJE JOBOJBHO OOJIBLIN
JII9€CTBO BEIIECTBA, KOTOPOE He OOBeAHHUIOCE B CaAMOCTOATEJIbHYIO

Koraa cpean corma spéaa, PasMepeHHO u CTPoitHo,
Kaxk 3ByKOB nepenns, ogna BOCNES APYroii,
Onpenenéunntii myTs CBEPLIAIOIMX CIOKOHHO,
Komera moaserur Henpasmrbaoii yeproit,
Henocosnannas, Bca monuas paszgopa,
HeBsnysgauHmx cTHxuit HeMeTOBOrO cnopa,
Tops ewsé cama 1 na OYTH CBOEM

I'poss nukiM sBesgaM crpemaenbem n OTrHéM,
Hro myxas eft Torna a0 of111ero CMynreHs,
Ho paspymenus rapmounu?.. Ona

Hs nona oryero, us porHnka TBOPEHBA

B cospansa cTpoiinmit Kpyr 6opr6oio nocnana,
Ha cosepmnT nyTéM 60pL6HI U HenBITAHLS
Hens ounnienna u nens caMmocozgannsa.

An, 'puzopeea

HeTy. OTH JeAsHbIe IVIBLIGH BRIIOUYAIT YacTHLBI KOCMHYECKOH m

Raxpas ¥3 HUX — NOTeHOHATBHOES AApo Syayinei rocrou COJIHe‘H{OﬁA
KOMETHOM II0SiCe OrpoMH

CTeMBIL — KoMeThl. KonmyecTBo Takux agep B
nopazka 100 Muanauapnos. B COBOKYIIHOCTH OHHM O6pasylOT Ha BHEl

okpaune Conaeunol cCucTeMEI cthepy, HasBarHyI0 O6MaKoM Oopra. H

TOPBIC U3 OTUX NIeJAHBIX AZep 3a/IeTa0T B Conmeunyio cucremy 1 Haba
IOTCH B BHJAE KOMET.

METEOPBI U METEOPMTDI. Ha TéMuoM Hebe NOpoil MOXKHO HAGTIOHAT)

TEOpPbI - TAK HA3HIBAEMbIie NANAIONINE 3BE3ZbI.

Mereop — aprenue KPaTKOBDEMEHHOM BCNEBIINKY BJETAMIOLIET0 B
Mocdepy 3eMJn HeGOIBIIOr0 KOCMUIIECKOTo TeJa — Memeopouda.
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HOCTONeWe  yMeMLInaeeen o U TR
padepuu. Ovangawrresn APYE o apyra oaan
P‘d‘ UeCKHe PaJaKTUKY MeNLNuM uau  Gosllh

coraTueM. I'alaKTUKH, AMelonue (hopmy |
HE BPALIAIOTCHA U HE NIOABEPIKEeHbI CIATHIO,

il 11 MOTELEOY |
UM ATOT BAYHEH L Cus
ROV DTOTO A3 . =
."mmm KOTOPKIE BLIGPOIIEIE Wi SADa rajua
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C4 CAMBIX KPYNHBIX JIAUNTUYECKHUX Tasiil 0 URLLLLE KBA3WIBGH/LL, 1
Puc. 52, Cnupanbnas 54 el HousTydYeHue AAKT KBa3apel o ! 5.
rAnaKTHKA coctaBitaerT 1013 yace Cousena. Taxyio cpi Me fonee Mo HOe pf:\.ll A MOMCTOUHHKAMK) — HPKUE O LI
TeJIbHO BOJNBIIYI0 MacCy OHU HMEIoT u3-3a 1 ik N IOT KBA3H3BEIAHBIMI DAl KBagap IpousBOAHT IIPUME(:

i1 H.
Sil BHTPA ATIMOTHYECKOU TaTaKTHER

UTO B HUX MAaJIO Ta3a U HbLAY. ' .
% 11 cpin pas Gosblile IHEPTUM B © ,

Cnupansuere ranaxrakxn (puc. 52) cocros

qeM Haine Conaue (K it M
apectHaf 3peyjin). Hreae

J amMasi MOLI{HAsA n

AApa nu ABYX UJIH 60.Hee CIIHpaJAbHBIX BeTBe[ri N O blne 3Heprum, geM C . SBéan HO 313@3}131““ OHU HE SIS
b

TOPBIe MOryT OBITH OAUHAKOBO WU o-pask WA PLT MOMKHO "P“H“TE’OI:IHHK PaaMON3TyIeHHA .
PasenThl. Cnupanbuble ralakTHKU xapakd Wi eo0Biil cBeTSUIUICH UCT eTa HA BONPOCHL O TOM, KAKOBO (TpOE
3yiI0TCA MHOroo6pasmem opm u PUCYHKOB S e einé HeT OLHO3HAYHOTO OTBe epabaTLIBAIOIINE X KOJOCCHILIIYIG
Beil. K cnnpanbubiM ranaktukam orrocares WAl ¥ KAKOBBI [TPOLECCHI, 11 paCTDO(DHSHKOB APUOLTNA K COMLENIO,
[IprMep, TYMaHHOCTh AHADOMeABI M Hamm it 1 waayHeHne. BOJBIIHHCTBO a3apOB ABJAETCH MAKEHUC BEHLHETI
JaKTHKa — Mueunsii IlyTe. BTH ragaxd T HCTO‘{HHK‘.OM SHEePruu K:paBHTauHOHHOG noJsie BOANHK KOTU
BPALLAIOTCHA, OHM COAEDIKAT DONbHIOE KOJ LR MACCH N Y0 9EPHYIO ABIDY, o

HAvelu.
rneT MaKCUMAJbHO BO3MOXKHOro B nNpHpoje 3
T

Al
— A
apaos macc Co
& HECKOJIbKO MWJLIK
an uépHas ABIpa i

Puc. 53. Tanakuka CTBO Ia3a ¥ nbnu. CONpabHble TANAKTHKI §
AnTenHa — 370 napa 10T Maccy or 1019 g0 1012 mace Cosnna,
:::::Tiie"cmymm"x lFanaxTuxn EenpasuabHON topmMer He xa
TEPUIYIOTCA HH CUMMETPHYHOCTHIO, KAK
PalbHBlE, HU TeM 0oJiee NIPARMIEHOCTDHIO top
KAK 3JMAMUTHAYECKHME TaJaKTUKU. ¥ HUx OTCYTCTBYET ADKQ BhIPAEH|
sajpo. CyljecTBOBaHue TaKux TANaKTHK MOXKHO OOBACHUTE Madoi wIon
UTLI0 Il HUX MATEPUH WK UX MONOLBIM BO3pacToM. JIpyroi npuunsoii no
JIEHAA TANAKTHR HENPABUIbHOM (GOPMBI MOKET GBITE Ux B3aUMOJEHCTR ¥ iikMe ObIBAIOT TUNbI FANAKTUK
HPONLIOM € APYTMMM TaJakTHUKAMH, 4TO K HPUBEJIO X HAPYIIEHHIO UX { encTaBnAOT CoOON paanoranakTHKu 1 KBasapel
ML M eTPYRTYDBL. B yacTHOCTH, B HEOpPABUABHBIX raxakTukax Maremam e p
BHI Obsiaka 6ulim OGHapy KeHbI NPUBHAKH CIMPanALHOH PaspyiteHHoR CTPY
TyPEl. Baanmozge#icrsyomme ranaktuxn (puc. 53) mabmogatores u cei
ITO ABOMHEIE TaAaKTHEM, MEMKAY KOTOPBIMM CYIIECTBYIOT CBET/IBIE II Bbl MOXKETE
MbI4YKH.
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PAQHOTANAKTUKU U KBA3APDL. Bee FAJIaKTHUKH B TOW UM MHOM’ cTelr
ABJAXTCS UCTOYHHKAMI PAXHOBOIH, HO CYLIECTBYIOT raJaKTHKH, H3/Iy"
HUE KOTODBIX B PafUOANATIA30HE CPABHIMO ¢ MOIITHOCTBIO UX cOGCTBEeHH(
ONTHYECKOro uanyyenns. ITouTy Bce pagroratak TR OTHOCATCH K 3L
THYECKUM.

Momnoers paanonsiryuenus HEKOTODHIX M3 HUX JocTuraer 1039 H
Jlss epamneinu: MomuocTs PaznonsIyueHUs 0OBLIYHON raTaAKTHKE NOPSI
ka 1031—1032 By,

K nan6osee Momuanim PaZMOraJakTuKam oTHocATeA: JleGear A — mo
HeHIUUA BHEraNaKTHYECKH# HCTOYHMK bajgunouanyuenus; Ilenrarp A

1 K3 4ero coCToAT

y — Mneutsiit Myto

»  NApPAKTEPU3OBATDL Hally ranakTuk

HHﬂ 7 _
' BeinonHuTE 3a8a |
D ro Tdna. K KaKOMY Tany rafnaKiug ot

I {IpueeanTe NpUMEpLI ranakTvk K',a}K,qo
HoCKUTCs Hawa — Mneuns MNyTe? )
NOINYANPHYIO FUNIOTE3Y NPOUCXOMAEHHUA
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Hepime aniper 8o Beenennoi, MCTOPUA UX UCCAEAOBAMMIA,

WO IOACIEUA,
AN MCTOMMMIM MOLLHOTO PaaMOU3n

Paguorana
ydeHus. 3. MexxasésgHas NbiNb, €€ Npu

b ] . e N
(IR [ RIATR NI A Y] (e aenail, (HIeIOTey
i . o

nnnbones  obugae  cnofieriu
FPORITECIEITMIT MEY

W MOBOW MOJAGIN Boeeaonnon u
ceoicTea. | HauBonee hHTEpPecHble cossezaua CesepHoro noaywapus (o iy COBPEMEHHOW “OCMO"X';;‘{;’;EﬁHOM uosenn Sady
nbfﬁff’p)-' NMPOUCXOXKAERWE Ha3BaHMA, Hanbonee HHTEPEeCHble 06beKTbr, HCTO X . spaacs coamannas A. ——— - i
CKne ynoMuHaHnA co3se3nns unm ero o6uvekTos, : sunoemu (OTO) — peTATHBUCTC o ot S

I  ¢BOMCTBA MaTepuu, HAXOAIIE oy -
e o KpuBHaHO¥U. Ilpn 3TOM Bcenenmwi ” -
B sicorro er" OzHOPOAHOCTSL O3HAYAET, UTO cmmc'rm‘ul netly
B "TSOTpOHHOH‘ imenﬂmmn TpY Iepexoie U3 OHON e 'm-mn.
§ 1 4. nponcxo*AeH"e i “"“.ll:rl::: (;?::()::ZHPZEEHTpreT, qTO CBOMCTBA BEIecTBd, KA/
H 3Bonoumnsa BceneHHOM bl 1150

1. Caenadtte kpatkoe coobiyeHne 06 act
Te 60roB n 6orMHb, CBA3AHHDBIX C Con
ocobo nountanu erunTane.,

poHomWm [lpeenero Erunra, W

Huem, JlyHol i nnanetamm, ka i,

HAX
WA U0 TOYKN B Pa3JIU4HbBIX HanpapieH ’; e o nty W
M)} O TOM, YTO HOBOTO BHECHA CO3IaHHA s
i ’ I TeUH OTB 2
JIIOCTH B TOHWMAaHHE IPHUPOALL, DiAHIT O
WO, eCH BCE MATEpHAaibHbIE Tella NCYEeIHY e
' & l ‘u‘ ru0 coxpamsaTcs. CoriacHo ke TeOPHUH OTH
T e

OAUHAKOBDLI.

«peage
e

¢ TeIaMMu» . .
'BO ¥iCYE3HYT BMECTE . A e
& 1 LHOCTPAHCTBO HOI 6b1JIa AJI3 <
2. Obbachure, KaKylo ponb Urpana actpoOHOMMUA B COCTaBAEHMM Kane A ;m. 110 MEHHOCTH, CTAMOHAPHOCTH BceJ"IeHeopp[H oTHOCH TR
= ré . ABHEHUN T ’
ﬁ:;::: .::? 0: 22:.:::1:;M:;:H;l:arzgﬂgzd?;lcr:: a)'< Mae:'?“: ;::;”n Pl LICD OYEBUAHOHN, YTO ML YP
., B r eCKMX KapT, H

HHX MOPEeXoA0s 1 3eMneaenbues.
\

o N ie 0 CYIIeCTBYET CHJIA OTTAJIKMBAHMSA.
YTO TAKOE KOCMO/OIUs, Yesorex yxe B r1y00KOH ADEeBHOCTH IEIT '
HIOHATK, Y9TO TAKOe MMD, B KOTOPOM OH JKHBAT. Torza kocMmomornga 1
CTaBAANA cobail penuruosysle MUDE! 0 COTBOPEHUH M VHUYTOKEHITH C3
CTBYIOILEro MUpa.

Ilo eyTu nena, cymectroBanmue Ha KaXXI0M aTalle DA3BATHA IUBU
OUH IPEACTANICHNS O CTPOGHMY MDA MOMKHO CYUPATh KOCMOJIOPHIECK
TEOPHUAMY COOTBETCTBYIOIIEH 3IOXH. Teouenrprnyeckans cucrema m
Apucrorens—IIroaemes crana IePBOH HayYHO 060CHOBAHHOM KOCMOMN
“ocrkoll monensio. Yepesz 1500 ner ed CMeHna HOBAaA KOCMOJOTHYEC
MOJEJE - reAHOLEeHTPUYECKasA CUCTeMA Konepaura.

Beenenmas — oro BCE, UTO HAC OKpyKaer,
H celiyac, Kax U g IIPOIJIOM, YYEHEIE HPEAIIO
HOH Ty 4YacTh MATePHUATLHOTO MHpa,
IMeCTBYIOIMMMY eCTeCTREHHO-HAYYHE

Whl - naMOa-UIIeH.

Iitl‘i;'ll(? 1. B CIIIA B pacmopseHue yvzim;r;
VIl 'renecxon—pedmex'roli c nuaMB [;MH
Sann oxoJe 2,5 M, KOTOPBIA ;mm‘oeo E "
WLy KPYOIHERDIIMM B MHADE. I/IMQHUH -
HiLi0 rOT0 TeNecKona aMepUKAHCKHY 2 c?le—
14+ 11. Xa66x (1889—1953) nposoaun n(ir ¢
PaNNH IRMYKeHHA TATAKTHE, KOTOPBIE c:wr;zm
B pOJb B CTAHOBJIEHHH U pBaaemmm
W even ot xocmono'rnu. K 3'1-01\;31 Czaaqbep
Lroll nMepUKaHCKNAT m:'rpmmn'n‘ 5 -
ﬁ ho1969), MaMepup  CROPOCTN m;::“n -
GEAYTOPIL ACCHTIROR PRI, (-,ﬁ“"“yl oy
-"|ll‘|'ll|.ll| ()(THGQHIHI(‘.'!'H X JAnpcesinsi,

BeChb MATEepUANLHBIN M
HYUTRIOT HA3RIBATE Bee

KOTODpas AOCTYIIHA AJIA U3YUeHHs
IMU METONAMH.

Hn

»

Koemoporna — DPasnen aCTPOHOMMH, KOTODPEIL H3YYaeT CTpOeH
sBOIIONUIC BeenenHodt LeJIOM, MCNIONB3YSA IPU 3TOM MEeTOALI, Teo
U NOCTHXEHNS HHU3UKY, MATEMATHKH 1 drnocodun.

O'{EBI/IZIHO, UTO BRIBOABI KOCMOJIOTHY UMEIOT RAK

HOe 3HaYeHune a4 dy
MHUDOBAHNA HAYIHON KADTUHEI MHupa.

Anln ulm:mqecm{e HaﬁJIIOI[eHHH, KOTOD P ——
b i BBIBOIOB, B 3 0O B
¥ reopernY¥ecKHX T pemMs ObLIK CBAIAHBL € MUY M

v OT a TOSHUA MEXAY T eNnamMn
n |N‘llJ|hllOH, 3aBucANIen TOQIBKO P cC Sk gt
A <|‘|Il|ll‘ﬁ 07T UX MACCHL. TaK B ypaBHeHnﬂx OIO HOHBHJIaC‘I: Oil y“"-' oy - -
' | L | cUJAaMH OTTa BaH

! JIKH s KOCMOJIOI'HA eCK
P reT TMeCKMMHA
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i TOJIb LI
HMEHSH LR nafsnonere
VEORT TOE MO, o
Ly rramoli . <

e N Hera, JnyK
£ Ava : i srorent, e nivromoGuin BRI Test 1 g
W‘ o W ’ 3 ll’. > HYK HEROTOPOR e, b, 1 IKAK Ol L00OIAET DY KOUYIO
i R : 1H y '
P TR IIOBRTCS DOJICE HCOoKIM: M n JUibL yMeunaeren) (pue. bb).
N v ) wpe Y (M . UL ( °
CMenenny Her Kpucioe CMen e WOMACTOTA YBOIUYIHAOTEN (LI 3O 2 Unnner s yoe-
TATAKTHKA CTONT Ha MecTe PAARKTHEN yANIneTen or Bepay BRELY 00 6 ) MO HABTIONATENS, Ol HAUY .
DT TOXLIKO ABTOMOOK ¢ QICE NUBIEHM 110
, bl. 3BYK cTaHeT 0oJ
Puc. 54 Kpacpoe Easslivesiwe B Cnekrpax ranakruk s o ¢ofiCTBEHHOW 3BYKOBOW BOJIHEL,

HHITI0 (O 3BYKOM, UCXOASAIIUM OT Heno.asnmxf{:i:::::;fnm, SO 1
TIOCH, WO BOO G NS o CROPOCTIME, ropaszo GOnbIIMMU, yem | Pl NineTroTa YMEHEIIaeTCA (ATMHA BOJIHE] Y BEIH

PocTH 3B83g I URRTH R CROmwmesnfl, CROPOCTH cocrapnsamy
CROMBLKMX coTen go 1100 KEM/c. Ho engé fgnpe YAUBHTEJIbHBIM OKa;
TOT DaKT, 4To ¢ TakmMy CKODOCTAMU Bee nigyy YRaAamIucs or uac,

H Crasigep, u Xaboa Olipenensnu rikopoety FaNaKTHK Ha OcHORBe
Pesua noaosxkenusg JUHHAN B mx CexTpax. ITpu HUBMeHeHuu paccro
Mexay Habnogaresem U 06BbeKTOM Habmoaenns sy JHHUN CMelja]
CHeKTpe: npu YMeubltenyy pPaccrosinms n KOPOTKOBOMHORBY IO ugeTh (
Tpa, npu ero yBeIuvenyy — g ANNHHOBOJIHOBY 1o (xpacHylo) HacTe. 3
Yae ranakTuk Guino o6Hapyxeno “KPACKOS CMeenies (pre. 54). Cy
Baveanmo, pacerosnpe RO HUX yBeNHYMBaNOCE,

Yrobrr noapoSree B s7OM §i

(

TOM.

Y Aoyuen i
' A HE CTALLUMOHAPHA. B 1922—1924 rr. poccmﬁcglj:I;s:ll‘uﬁmi.
b 1888—1925) moayunsa peineHns: ypaBHEeHUH I i
b hpuidnan YTO OOQHOPOAHAS ¥ aHUBOTPOIMHAN B(:(!Jl.f!lli.:!lj .
e cgiiszasol;oxoe — TaJIaKTHKH, SANOAHAOIME BCE 8 1|
W X OX

Y CﬁJIHI}IC# ‘I3,
Werieo, S b b [0} a 1 @

TP —
: 7 AHOM HA OCHOBE MATEMATHYUECKH CT[iO14
g » Hanomuum, yro HACTOTA (V) — uppe- Bpatbes, obparumes g H3BECTHO B0, cuenannsii Dpumo 2 octose warewamooh G
710 KoMebanuii B eaAnuULy Bpemeny- dusnryu adpdexry Honnepa. Wy ypaseenm#é OTO, Heprs[ o monyat, onepupya NSRS
3 VLM ITOHATHAMU 3aKOHA BCEMUP
r .

7 B HeH AeHcTByet Tsiote
o] e Sbgerxr Mo, Jauncia OBITh HECTAILMOHAPHOM, TTIOCKOJABKY

"ue. B cnepyir

o s e v PupOBATS Ha LUK THKHA MOTYT HAXOAUTHCA B [IOKOE TOJI:;C:TI\BII;::IBE gl - -

Anuna Bomme: (h) — paccToanme Mepe aBToMOOmuam o BHKJIIOYEY MOMCHT OHUM HAUHYT COJIMMATHCI ng,r: ;:T gy .

MeXRy nByms TOYKAMH, K0e6n10- 3BYKOBLIM CUTHaJIoM, 3ByK — 1 140 B TAYAJTBHBIM MOMEHT FaJIaKTUKH Oy Y i -

IMUMUCH B 0OZMHAKOBOL) dage: Mexammwyeckas osmuga. OcuoBH I Il 1K, YTOBB] OHM YIAJIAIUCH APYT OT Agzﬁ ’Bennqnny -
A=vl; p<2 XapaKkTepucTukamy BOJHEI, B IR o opncosmns pactmrperme BoerenEol,

TA® U CKOPOCTS BonHLL. UHEAR M 3BYKOBOH, sBnsOTCS ep

| U B OIIPeXENEHHBII MOMEIT, T
: (0] MEIT IraJaKTHUK omnpenge
: f EHOPOCTH, KOTOPYIO U

AYUUTL
WYUHE] MOMCHO 1O
qac’rnTa, i BOJIHH, CKOD TNrOoTeHns BEIMACIIUTD HE IIC3BOJIALT, STH BeJI

S -

=Ny BOJIHEI.
C uBororsit Rodebimril cagasng BUICOTO S8YKA: enm foxanme YacToTn

JTebann NCTORMRRKN OBYIA, Tom Gonee Brrcokuit 3BYK MBI COBIIUM 1p
THCTDUDYeM,

LIt HHY OCHOBE H86JIIOHCHI/IH.

HUT BRI

KU XABBJIA. Teopernueckue BEIBOARL Dpuamana 55‘”“01::(::‘0 ('llvu'llu.--
: B BEJIMYUHY <«KDPA '
W punornvy Xa66maa. Boaee Toro, cpaBHM CTOAHUEN 20 Hiiky GAIRIRE
] X TAJIAKTHK C pac sl
‘ PERCTPAX DA3TATHE] - OTVIACHO HIIEOHY
Wiios 1Ko 5nocnenc'mun HA3BAHHBIN €ro HMEHEM. (;ono[)lllrl(”“””"”"
% [ NI} s = AKTUKK OT HAC II
JIeHU A NI000M raj

NN, CKOPOCTH YA

SUTOHIINIO 10 Hee!
v=H,r,

('I{()[)()(:‘l‘b y"(]“{' (%53 1 1'U A 1CCTOHITNE Ju, [RIPIFINES
M/C, IN b |

WIKMS 1'JINIK RI’I, K ‘

10 l(]l(llMI_[lrIEIl'l H})()II()[)ILM()II!]JI bBUHOCTI ("('

e

anon, meranapeere (Mie); H
Srntnnng XadOaal, wm /(e Mag).,

! 1AM

Phe. 55; Schchext Honnepa. AsromoBuns € BKMOUEHKBIM aRyKOBLIM CUrHanom aemswercs
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; : PHANI, KOTOPIRSE | Te
suanenne nocmostinol Xa06aa coermmnner okonn 72 1M /(e o HPIMONCITLL D Juu»puuf:‘ i"“h'“"‘,m: OpyIcIH
2 A © DA PHOOTION e : 2
To @ PANNKTHIEN, YANICIHNNAN 1)) pacerostine T Mg, yananneresn o SO 0 CBIEBN C pAspaboTie ML, MPOUMCXONNNIIIE 1D
CHOPOCTLIO T2 1eM /¢ WP TEOPHMIO POPIICi Beencnnoll 1w npouecen ,l‘ Ay
: b . ; s BHLBAIOT BOJRIIIAM IR :
Ha ocnopanuu sakona Xa66aa mosxno DACCUMTAT] BPUMEDIBI 13 SLATOM PO CE PACHIAPDeN, 'NII‘(- o ::::)ii:i'uapbm» L o
Beenennon. Ilpeanonomxum, ABe TalakTHKA HAXOAHTCH ADPYT OT Apy W OCTOCTRERITO, 1T DK (';'"mm ) milrl' OAHAKO, YPCSBBINANIIG BAXNCHOE
paccrosHun 1 Mux (8 « 10'° km), Honyeram, onn BCETAa Pa3JaeTaauth ¢ oDLIHLIM B3PBIBOM, ('y"w'l"y;ﬁ;muoro ;31'0 OTMEUAJ, B UACPNO
CTOAHHOH CKOpoCcTEI 72 KkM/c. Torga Bpems or Hauana ABIDKEHUA CO e 1eas1M0ro B3pEIBa OT n(i;pbma rageMuk A. B. Beandosuq (1914
i ¥ PU3UK a AT e
JseT: Busutionguitcs poccuiicK 6Bi LRI
M O0BLEeMC BLI
= AJa, KOrga B MaJao
3-101%xMm 1 wphiBe KaKoro-1ubo 3ap 2
b= “T2xmje 4" 10V ¢, aTo ipumepno 18 mapy ser. i Jl'bﬂﬁﬂ pHEpruA, BEIeCTBO 3aPA/AA CHILHO HATPEBACTCH 1 e
mahaTre e 1 coasadr cuay,
- erl aBJIeHNH COs ’ A
HonyueHHoe 3sHAYCHNE OTHOCHTENBHO GAMBKO K HEIHE IPHHEATOMY ten. BozsauKawIIUK NP 3TOM “ePBOa‘:"u'?OM BapBIBe HKHKUX HO-
pacty Beeaennoi — oxoio 14 MJIPA JeT, 4 u pnabpacbiBaer Bewecrso. IIpu Box

Yaanenue ralakTHK, KOTOpoe TNPONCXOAUT BO BCE CTOPOHBI CO CKO}
MU, NPpAMO IPONOPUMOHAILHEIMH PACCTOAHUIO OT HAC, BOBCE HE O3HA
uro laNaKkTHKA 3aHHMaeT KaKoe-To 0cofoe HoJoxxeHue Bo Beenennow,
HO TaKasa Xe KapTuHa «pasberaHuda» raJakTHK 6yaer HaGIIOIATHCH
mo6oit APYroi ratakTUKH.
B cBsasm ¢ BEIROJOM 0 pacurupenuu BeesnerHoit Hepenko Bo3HUKA
npoc: «Kyaa m Bo uto pacmmpsierca Beesensaa?s ITocranosky T
BOIIPpOC& HeJIb3dA NPU3HATE IPaBOMEpPHOIl, OOCKOABRKY BceeneHHas
BCe, UTO CYLIeCTByeT, | BHe BcesieHHOM HeT BOOOIIle HUYETO0 — HIE M4
B KAKOM-JIU00 BUIE, HY IPOCTPAHCTBA, HYI BpEeMeHH.,
PasBepuypimnecs ma mpow
JR— Huu Bcero XX B. mccIemons
U roraa pas6eranse ranaxtux Beenennoii morpeGopann pem
HaGmoaaelns B kocMuueckoii mrie, HeNOTo psaza  (yHAaMeHTaN
To He CTOJIb TEOPETHK, CKOMb TIIPAKTHK, HpOﬁJIEM II)H3HRH A MO3BOAUI
Obpawaemnts 1 B3opE! K BeMire. CTHYb BO MHOPUX U3 HUX OYel
. Mapmuinos INECTBEHHBIX M BAYKHBIX AJIS C¢
' MEeHHOU HAYKHU pe3yIhTATOR.

Beeaenw:
40l UBACHESA B ILIOTEOCTH BEIECTBA B HavaJIe pacIiupeHus
we 01110, KAK He OBUIO eNlé ¥ CAMOTO BelliecTBa. i
uanenn pacuéram I A, 'amoBa | ero COTpyAHU K -
ono 30 Mapa Kenn !
TemmepaTypa Oblia OK
B s ropeton : i1 BeemeHnoi Ao
OTHOM BellleCTBe pPaHHE
W ouelih TopAYeM 9 I —r—
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MoOsigepHble peaKlyn,
Wi POUCXOAHTE TEP oy
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Wi eMecH HEEP BOIopoaa (70% macchl) H saep rel - o
' HaYaJIOCh 00PABOBALNE BB
0 BpeMeH!, NIOKa He
IR oo ee BPpEMS COACPILnING
Kas3ajau, 4Te B HACTOALI p
ring. AccnenoBasus IO -
‘:n i HRG3KAX M MEX3IBE3THOM BellecTse JeACTBUTENBHO c(: "n
o 1 U TEO e
L 3% 110 Macce, 9TO XOpOouIo COraacyeTcs ¢ BHBOAAM ! el]l)ml
{uyerst OpUMepHO MHJUIHMOH JieT mocje Havana pacuiup m'xm.'....
5 o
1 |‘m rypa ynaia go 4000 K, aapa aroMoB BOAOPOAA r;.rma. -
e i1 XA s
TOMBI. ITA 30
" aJIiCh B HEUTpAJNBHLIE &
i hieKRTPOHBL, IpeBpant - -
'OJIBKO TIOCIHE
! i BoJlOI MY BeesleHHOH.
5 KNCHIITIM 3TAanNoOM B 2 ! -
W nellpNJIBHOTO BellleCcTBa CTAJN0 BOZMOMKHBIM dopMHupOoBANNE OTHACHL
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§ HOUMUUYECKHX Tell M UX CHCTEM.

FOPAYAA BCEAEHHAA W BOSIbLLIOW B3PbIB. Bsammuoe yaanenue ra
THUK 03HAYALT, YTO B NPOLILNOM OHY OLLIN Tropaso Omxe APYT K APYTY,
Teneps. B emié 6osee pausoio SMNOXY IAOTHOCTE BellecTBa 651JIa TaK |
Ka, u4To BO BeesenHoil He Morno cymecTBoBaTH HU TaJIaKTUK, HU 3B
HHKaKHUX APYruX HaGII0MaeMBIX HbIHe 00BeXTOB. PacuéTes YCIIOBUI, CY
CTBOBaBIINX BO Beenennoit B ganérxom NpOINJIOM, TIPOBEASHHLIE HA
KOCMOJIOTHYECKUX MoZenelt PpuaMaHa, MOKA3ANH, YTO B MOMEHT HAY
pacmupeHns BeeneHnol eé BemecTBO ZOMKHO HMETH OrpoMHYIO (6e
HeYHO 60NBIIYIO) IFIOTHOCTD.

B 1948 r. B pa6orax yuenura Ppuamana I. A. F'amosa (1904—19
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KOB OBLIA BLIABMHYTA FUTIOTE3A O TOM, 4TO BeuiecTBo BO Beesennoit va M. B npouecce pm:lllup(’.’m ".;J;qumﬂ. e e
HaJBHBIX CTAANAX PACIUMDPEHHd HMEJIO He TOJBKO 60JIbIHy10 TIJIOTHOCT s, L BETOCTRY, TAK W TOMIICD) 1 V\I(”;( ". .'l‘(‘l;”“"p"'ryp" Motk 5
H BBICOKYIW TeMmIepaTypy. Boepsewmie x pemennio MpodiemM KOCMOJIG BAkh, HPOBCAGHIELIM B GepeANDe . e
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' Hpy HabHoACHRAX FTUX SHOH

IHIETOAIEMY BPEMETOT A0A2I0 OLITL 0N NSO - 1 1HPOUMINX O
Kesbsana g0 2030 K. Daerpomaraaraoe HLYIMIIe o ¢roil,
TeMUepaTypoil upexcrasasier coboil He uTo HHOEC, KAK [MUNOBOIIH L
METPOBOTO 1 MUJIIMMETPOBOTO Ananasona. Jna aToro N3JYUYEeHUS |t

LIUHUCA POCCHIICKMA acrpodusuk H. C. Il xnoeckuii (1916—1985) np
KIJI HA3BAHNE « PEJIHKTOBOE» .
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o 0 MOXKET 00 bACHATLCA TOJNBKO
Wewes ¢ yCKOpeHHeM. OT QJIbK s
. UKy PacliupeHU AL ]
g oupeaendgeT AHHAM
Sl titist, KOTOpoe o
' TIOX OKAa3aJI0Ch HEOXH M
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OTKprITHE pPeIHKTOBOrO N3TyUeH!s1 IPOM3IOUIIO B KAKOH-TO Me])
qanHo. B 1965 r. corpyaauxu aMepPHKaHCKOI KoMnaruu «Bell» A, [
ac u P. BuycoH o6Hapy:kniy craberi PaANOIIYM, NPUXOAAIIAH U3 1§
Ca M He 3aBHCAIMY OT HAIpaBJICHUA aHTEHHLI. Hab6nronenns, npoi
Hbi€ MMM Ha BOJIHE 7,35 cM, moKasaam, 4ro TeMIepaTypa o0HapyIKe
H3Ny4eHUdA cocTaBisaeT okoao 3 K. B HacTofAllee BpeMs Hanboaee To
SHaCHHUEeM TeMIIEPATYPLI PEIUKTOBOTO H3JIy9YeHH A cunraerca 2,725

O6napy:xeHue peanKTOBOTO U3NY4YeHNA ABAACTCA OZHUM U3 M
UpUMEpOB B NCTOPUY HAYKM, KOTAA IpeACKasaHme paHee He3BeCTHO!
JIeHNs GBLIO CAes1aHo 3a40r0 A0 HOSBICHUA TEXHHUYECKUX BOIMOMKH
ero obHapyReHus. DT0 NUITHMH Pa3 MOAYEPKUBAET HAIWIUE Y T
¢IIPeACKasaTe/bHON» QyHKnun. O6HapyKeHMe PEANKTOROrO U3Tyu

CTan0 pemawInuM HABIOAATEeNbHBLIM NOATBEDMACHUEM TEODETHY(
BBIBOAOB COBPEMEHHOM KOCMOJIOTHH.

OTKPBLITUE AHTUTATOTEHUSA (TEMHOWX 3HEPTHH). BoaoTs 10 caMoro
na XX B. He BOSHHKAJO COMHEHUI B TOM, YTO BCAEACTBUE FeiiCcTRUS

all 11 poILeccosB. ) I
{ nm-llmunm- BpeMd NPUHATO CYNTATH, yTO B CBOEU I[T€PBUM |

O CALIOTeRY:
- - BBLIABUHYJ CHALAYIOLYI
TATOTeHUA pacluupenne Beenennoi mpoucxoant ¢ samenrenuenm, Ee QRN BiiHINTENH, O CYTH ;:emz, B3aHMOACHCTEHE OOBIYUOID BEU
] o ONBK
h. MINOW CYIIeCTByeT HE T HIWMEC 10X
MELJIeHHe Mo, TO PACUIMPEHHE MOXKET IPOAOIMAKATHCH HEODAHMY ' - aTOMBI, & TaKse BXOJ|
Ho ecou ono ,ElOC’TaTOE-)iHO BBJII)HRO TO pacmugeine B KOHIlE ROHIEOB ZoJl B8 titicTRLEL KOTOPOTO (MOJEKYJIL!, ,
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crof copoem, Koromyi neoBoRIG coodrite e o - abriogaeMas BeJUYNHA YCKOPEHUA DACIIAPEHIG
CKOM CKOPOCTHU, KOTOPYIO HeOBXOAMMO COOBIUTE annapaTy 415 TOTro, Msemorps Ha TO UTO HA s semeinsa yogoRSEE
Obl OH NOKUHYJA TY WK WHYIO IINAHETY, 32 BUCHUT OT MACCHI STOH ILJIaHeT bl neBeyuKa, YYEHBIM YA bl ——.
D s .. N
YT06H OnpeaeTuTh, HACKOMLKO BeJ’IMKO 3aMeAJIeHIe paCIIiPpeHUsA W ICOI0 BAKYYMA TEMHOI 3Hep ,
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. ey
; Wine ¢ s 100 pag mennine,
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JIEHHOM, HeoBXOAHMMO GLIIOC 3HATH CPEeAHION NIJIOTHOCTE €€ BeriecTra, O
KO 3Ty BEJNUNHY He YRABAJIOCH ONPEAENUTh ¢ OCTATOYHOMR CTENEHBI)

% B DHCPruUs) npuine
e 3 it BAKYYM (Témuast
HU3MEPEHNUS TAKUX OTPOMHBIX DPACCTOSHIMH HCTIIONB3YeTCA MeToH, ot 1l CHOUM CROMCTEAM TROGM ML e R e .
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TP 0 MOZKEY OLIPL POOSHIION o s x CHetTetMa X oredern, [
; MECKAN BICYYM OBJ008T NOCTOS B0 110 BREMOIIE 13 0 HPOCTPIRECT 0
HOCTLIO, KOTOPAsS OJAVHAKOBA B JIOBOH CHCTEME O1es i, Biné oyunm
KaJbHBIM CBOMCTBOM BAKYyMa SBIAETCH TO, YTO, ACHCTHYH Ha Be
CBOMM AHTHUTATOTEHNEM 1 ONIPENC/IAA CBOHCTRA OPOCTPAHCTBA-BPEMON

He UCHOBITHLIBAET OﬁpaTHOI‘O BIANAHNA HHA BelrnecTBa, HU r'eOMEeTpHH
PaHCTBaA-BpeMEHH.

| 1 5. CrpoeHnne 3emnn. Jlutocgepa

Mﬂ‘ ] bl U Norpe:
Mmie TP ropoaa Ha or'e um, KoTopbie Bbiv pasp):’u;egﬂr ' pe
. nw; CNOeM nenna B pesy/ibliare WIBEPKEHUA Besysus .

v eMHOro
e na KapTe Haubonee CeMCMUYECKM oOmacHbie gauou:na:m 4
m:-:xe 0coBeHHO MHOTO BY/IKAHNIECKHX rOp U rae Hawbo/ee :

COHUA,
7 eHue 3eMnu.
 ypea reorpacuu BCNOMHUTE, KaKoBO BHYTpeHHee CTPpO |

OTkpriTHE TEMHOM 3HEprIM SHAYMTENLHO YIIPOCTHIO OTBET HA BOI
Gyaymem Beenennoir. B uponecce pacITupeHna CpeaAHAd MI0THOCTE
CTBA M M3/1y4eHNA OyAeT NocTOAHHO yObIBaTh, BMecTe ¢ Tem BIUAHNHE
HOH BHEPIUH, IJIOTHOCTD KOTOPO# OCTaéTcsi MOCTOAHHOM, Byaer v
yeuansateesl. Ecan panbiue pacemarpusanucs PasJIMYHBIE BADUAHTH
MpeHye ¢ 3aMeaIeHueM, CMeHa PaCIIHPeHM s CXKATHEM, — TO Tere}
HOBHTCHA BOBMOKHBIM TOJBKO OAWH BAPHAHT Gyaymiero Beenensoit
OTDaHUYEeHHOE pacluiupeHue,

Yenexwn coBpeMenHoi KOCMOJIOTHH B OUYEDeZHOM pas HoKa3aiu 6
HUYHbIE BO3MOKHOCTH YeJI0BEYECKOTO PadyMa, KOTOPBIA cIiocobe

SHABATL NPOLLECCHI, IPOHCXOAUBIITHE BO BeeneHnoii MUAJJINADABL JIe
Hazaj.

% Ty
T . CrnopocoueTaHue «3€MHOU IIap» BX'OHm
AKTY PHCTMCKHe:CEl::)‘:r caza. M Ha caMoM zene Halla [JIAHETA - :ll:l:!:.
B o o JOCHYTBHI BOJIM3U MOJIOCOB, UTO ABJAETCH p(?d)’ .0”
QO™ cmon yr epoeit ocn. IloaTomy geMHON nap umeert ;mcml;_
- "Im,l‘uel?ni:afroppnanbﬁmﬁ. paBubIii 12 725 KM, 1 nonapn:u l\'/l:u‘t‘ll
§ ’ Mf: M-;!ll‘f am: Ilaomanb MOBEPXHOCTH 3eMJ}u 510,2 maH :cMH.mw »'l-‘“
W L pasa 5,976+ 102! 7. Ec/n eé MpUHATD 34 eé“’i(m iy
o '”mueTbﬁ : er pasHa 0,815 maccer 3eman, a Mapea 0,198, ,im'.
eesco 5 OV 3eMiIs MMeeT CaMylo OONbIIYIO MAcCy. « o
1 Immﬂ:yie;]-:?rpelmslsv; rUragTCKUM IageraM, kak CaTypH, h:;clc:”l::ww
B YETY FOmuTep, KOTOPb m VM
. u 00,1 pasa GosblUe Macchkl 3eMJH, U
| o pas:(;Th 3eMHOTO BeLeCTBa cocTapaset 5,52 r/cm® - n‘hu.:ll::.
Q11 rLIOTH v ColHeYHOMH cHucTeMbl, KpoMe MepKypHsi. Onpespe -
R oo nnaneno'moc'rb MUHEDAJIOB HA MNOBEPXHOCTH 3emau IIJ?IILIl .
A ?IOTHOCTI/I naHetrsl. Cief0BaATEIbHO, MOXHO mBO.‘:.M lv-' S
; m‘:; :)ggzle;lsgnnqeunn IJIOTHOCTH OT IIOBEPXHOCTH TIAHETHI K G 1L
L reJi

3
| UiLe 0Ha AOCTHATaeT 13,6 r/cm”.

ssssececcane E) O Tom, uTo coboit npeacrasnger Bemusa xak wAHET
HEYHOH CHCTEMBI, BhI y3HAeTe Us CAEAVIOUWMX TIA
| doB svoit rase.

&> Bbi 3HaeTe

) uTO N3yyaeT KOCMONOIrnA

¥ runotesy Bonsworo s3pbisa 06 obpazosanuu Beenennoii

€ Bbr moxere

» OBBACHUTL CyTb TeopUM BonbLioro B3pbIRA

TYP JLo

MYIPLHHEE CTPOEHWE 3EMJIN. Anpo 3eMan HM%T;::;:;E:; ::. ,3."(:.“.-
acThb AApA KUAKASA,

3000 °C. BuerrHas 4 - |

m: l(l)yll(;épnaﬂ Tax KAK JAaBJIeHUe, OKagbiBaeMoe Ha Hep::ei Hm:rmc -

IFIR R "y '

* ‘u ()1‘p0MHO., SApO NIaHeThI COCTOMT U3 Jeje3a U Hnae«r s -
m'":' »; yaCTH AApA ABUIKETCH, TO BOKPYT 3e°MJm BosrmxT il
B I: )10 SALMITIAET XHUBbBIE CYIIeCTBA HAIICH IIAaHeThl O
e 114

THIL.
afier st 3apAMKEHHBIX KOCMIYeCKUX TacTHIL

) obuacHuTs, 8 uEM 3aKniouaeTcs kpacHoe CMELLEHUE M YEM OHO BbI3RAHO oY

) Bbinonnure 3aganua

1. Hazosute FMNOTe3y NpoMCxoXKAeHUA BeenenHomn, Pacckaxmre, B uém eé ¢
Kakue actpoHoMUueckue HabageHUn MOATBEPKAAIOT 3Ty runoTesy?

3 OJAMIHX OT \
A ) elicTBHEM JMCX ATETATINAC (1
2. OBbachuTe, B 4éM 3aKkniovaeTcs athpext Aonnepa. poa .J:(,To}con [LIa3Mbi — COJIHEY- > HanoMHHM, 410 M K
URTRIRT 3 He COBILEUIGT ¢
» woca SeMan
3. MNepeuncaute eguHmyb PacCTOAHMU, KOTOPbie HCNO/b3YIOTCA B acTPOHOM Sih werpa — MarHuTHOe tode Semuau 1 oo BonMcANGEONE
- i e I Ia- reorpad
vpeH M BRITHIANNCTEN ) W At
T . = . RRancneTeH e MAPHMTHOVO 11041 I8
~_1€Mbl AnA pecbeparog o L - x - pnien i o Cotnia i ¢ oen npatteitas Bemaw ao 10,

! Hawa ranaxruka — Mneunbiit MyTe, 2 Muchonorua & actpoHomum Buomerpon B BRAE ARG,
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CU T e murta oy Few mnndlan HOK P
remireparypa y AP e 2000 ¢, 5 Gaaane ¢ M s 1oy K
(o XHuMuueekomy cocrasy maurysg npescTa e
H OKCHAaM#u Marmus, Kenesa, amomummny, Raxbiust. Buyrpennss W
MAHTHH TBEpAas (u3-3a BBICOKOTO aaBrenus), 4 BHEUIHAS — pay
Ha, miacruyna, Ha BHELIHEH YacTu Mawvmy

Hna JUTOKCHIIOM 1977

Jlmcd’opn — W0 WHeWHAN TBépaas obosoyka Semuu,
BRILIOYIAET BCIO 3eMHYy0 KODY € 4a0TL) Bepxmwi ManTHY u
OCanouHbIX, N3BEDKeHNEIX ;1 MEeTaMOppUUecKux mopos,

KO

| LM

Beiecrns HREMWeR wact mumrinyg, KOTopue mponukar B gem
KODY u usnuBawres ma es TIOBEPXHOCTE, HARLIBAIOTCH Marmon (or
magma — rycrag Mas3e). Usnusmyioes mg HONEPXHOL TS MarMy Hagni
JaBo#. Oug obpasyercs HPH usBeps;keHun Bydeuwon (pue. 56), Hu
HHUE CONPORMOKIaeTCH BLIAesIeHuem » #T™ocdepy

palIAYRRIX PAson: N2 reiizcpon e Kawiarwe

HOW map H,0, XJIOPOBOAOPOR
, CepoBoRopox H,S, ceprucrai N
’:ﬁ' S0, YTJIGKMCILIE rag CO, u ap.
B mecrax BYJNKAaHUYECKOI}
TEILHOCTY  BO3HMKAIOT rops
4acTo chHTaHprlomne HCTON
KM — reizepsr. Hau6osee HU3BO
B Haiwleii erpame Honxmna reiy
Ha Kamaarxe (prre. 57).

e oK
Y NOPOAbI. TUTOCOEPHDIE NAUTLI. IlepeuncaeHHbIe B)I.(::Iu” oo
) % » g
- OJHOPOJAHEIE IO (hUIHMECKHMM CBOHCTBAM [1:[pn1 I(;} vl
' H rp .
D[ ‘yl(p:utbl M3 KOTOPRIX COCTOAT FOPHbIE IMOPOJEI. op::deT“Mmulm
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rMaTHUYEeCKUE, O
y . 10 ACJIATCA HA Ma
DK OICKeHH
34 4 oOU KOpLI ¥ 06
" iHuteckue zoprbte nopods: coctabiaioT 60% aeMH“Mep rﬁ":"u”.
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e |

% IPAHUTEL).,
Wit v uryOnHe 3eMHO KOPEI (I'p
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| : eHH I
i o on s SeMI Wl OpPraHusMoB (M3BECTHAK, KaM "
it {conu).
TTIpoCTUDAaeTCS 0T 5 1om (rox oxe: AV ICrAMU XIMHAYECKHX PeakIinii {¢ ) rear Epeapaiem
e {mox ropuagly Memumopueckue nopodbt — 3T0 P e N
it aoobepa sl BN opoa nom feifcTBueM AABRJACHUSA,
COCTOUT U3 kHeo - op, THeIC). UG A
UT U3 Kucjp Poja, xpemu . IIL(M.pﬂM P, it :
ATOMWHNS, Keoresa, kampy B nuiz cnoit JII/ITOC(‘l)ep“ i
Kaaus, HaTpus, marmus. oTH % Ginuisros. CpeHIH CIOM JIHTOC(hebI:(.) AR 5
S o0paayior oxcuyg P8 IOPOJ/LBL, HO 3TO XapaKTEPHO TOX
U3 KOTODPBIX Gosee HUONOBHHEI i1y o) copui. I ——— -
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(Lo XAPRIRTEPY IIPOIECeat, PeeX o uiux n negpnk Semao, naarsire
-‘l'lt.l!.'lllltu THNON :ltEM.lll"I'llﬂl‘l‘lllll'\, cpein KOTOPLIX OCHOBIIBIM Y HIJLHIGTEH
SHETOIWTIECKHME B ByJiin intoeKne.
L pMAAHOM MEKMONUMCCKUX JeM S—
mpsiceruit .ﬂBJ‘l.FiIO'l‘(:H rnyOMHHEBIE 3> HanomHum, 110 3esmaempuee \
ROMEL 2 3EMHCITIKODE: Hus — BT0 KoNeGaung 3emium, ma
“j'mu’aﬂu'tecxue 3emﬂempﬂceuuﬂ apaHHble BHEeJANHbLIMH UIMENCIn
PUNCXOAAT TIPH PesKHX HepeMe- MU B COCTOSHMHY Heap e,
WlI131X pacijiaBa MarmMbl B HEApax L
MW MWK B pesyabTaTe BOBHHKHO- \
B PAsSHOMOB B KOpe 1107, BIHAHUEM 3TUX nepeMereHnin.
I} pesyabTaTe 3eMJIeTpACEeHUH, NIPOUCXORAIINX B TOIIILE SeMam, nodnu-
AH : Sunrr cedfecMudeCcKHne BOJIBBIL.
TAPKTUYECKAR
(‘oiicMITIeCKHe BOJNBI — 3TO YIPyrve KojeGaHn#A, pacnpocTpaiig

W T'pasnubl CTONKHOBEHUA [11AT —— [paHuum pasaBuixcenu
z A N

L1eCs OT OUATOB 3€MJIETPSICEHHIT B TOJIE 3eMH ¢ JOCTATOUHO BonuInuii
{OPOCTBHIO HA 00JIbIIUE PACCTOAHMUS.

Puc. 58. flutochephbie nanTe

lInnboree CIIbLHbIE 3€MJIETPACEHHs MHOTAA OIIYIIAIOTCA HA DPHCCTON
Sk Gonee 1500 km oT ux ouara. Odaru Gojibiiell 4acTu 3eMACTPIHCENUN
WiscvT B 36MHOM KODe Ha IyOuHax He Gosee 16 KM, OAHAKO B HEKOTOPMX
juiloax TIyOMHBL O4aroB JOCTHTAIOT 700 kM. CKOPOCTE PacnpocTpanehin
Snll:MUUECKUX BOJIH B UX XapaxTep 3aBHCHT OT yOpyruxX CBOMCTB 9 1L
Wty nopoa. Takue BOJNHBI MOTYT GbITE KAk OTIEPEYHEIMH, TAK U HPOJON
UnLIMM.
{‘elCMHUYECKHe BOJHBI PETHCTPUPYIOTCA CTIENHANTBHEIMH apudopamu

Lefiemozpagpamu. Ceiicmorpad crHauana pPEPHCTPHPYET NPOAOARMDIC B0
wia. 1Tpy uX mpoxoskAeHNY 06IACTH CPeJpl CHAYANaA CHRUMAIOTCIH, A Unrem

niaut (puc. 58), Koropsie
. MeJJIeHHO nepeMe
-y p LIAI0TCA OTHOCHTENBHO J|
Vué
maHH(:He HacyuTanu 9 rpoMagHbBIX niauT (3 okeanmuveckue u 6 ¢
N 0 COCTaBA) U MHOMECTBO ILIMT IIOMEHDIIIe. Oxeannveckue 1|
X
OMATCA HA AHE OKEAHOB, a NJIMTBLI C OKEeaHHYEeCKON u MaTepu

:)Eh;;!l:TEHCEHMH."BsauMHoe nepeMelenne IJIUT J4acTO TIPUBOAUT K
Ly ux kpaes. Koraa npegen ynpyrux Aedopmanuii mopox, o6pa

I’:)i’;’;:’I-"IPP:!::;!ng;os;%ﬁl;;gpn};CTuMHe 3HAYEHUA, BOSHUKAIOT PA3Jio juienMPSIOTCA, COBepIlas KoneOaHUA B HANPABICHIM Q}acnpnmpmmnun
naBon e ooikerna DnriquHHme 06AACTH MEKAY MAMTAME HA; Wi s, CIIeAYIOIIMME PETHCTPHPYIOTCA NONepeYHble CEMCMUYECINe B
b S i . 0 3/leCk NMPOUCXOAUT MOUTH 9 Jii4, NAZBIBAEMBIE TAKME BTODUYHBIMH. )
OcHOBHBIE Guary 3eMJIe1‘pH(;eHu | IﬂIanwo MpOAONBLHEIX U TIONEPEYHBIX CeCMHUECKHUX BOJIH, CYIIECTIYIOT
SBCrRE: HodiA T T s o Bezﬂlz)agrllgnomenbl B JIBYX Y3KHUX ceii¢ {i# 110BePXHOCTHBI® BOJAHBI. [I0BEPXHOCTHBIE BOJIHEI BOSHUKAKT .I’l‘!l rpne
SCMHEOMOpCKOM. TUX00KEaHCIUTE nose 1 02'11‘1;, THXOOKEAaHCKOM U Cpej uiile paszena AByX cpen, .l.iaxo,uauTnxca B PASHBIX ATPEraTHBIX COCTONHM
Oepeskba ABHE, K CeBEPY M BOCTOKY OT XBCTHY-HCH s PO QR K\
Gepercha AMepukn (68% ncex 3eMJIe1‘pﬁceHHglaﬂHHé BAOJIb 3aHaJHOTO I W r“a‘i P‘" T. A.) O], BO3AEHCTBHEM % HanoMuuM, aTo B ouepesirodh toa
U Ha PUrunonHax). Cpeﬁuae.uuomopcxuﬁ noac’ 1;);2 €HHO YacTo B fnon gala.he )‘HHHH, npnxonm;unx OT OouYara He Konebanue YACTHIT CPCALI POl
Horo Muica, Ilopryrammio, LT e —— ATBIBAET OCTPORA 3 ""“’:J:'TDHCEHHH K 3TOH FPaHMIE. XOAUT MepResAUKYIIAPIO NANPIRIO
Fumanan n Uuposesuio ¢ GOKOBOH BeTBLIO B e, Mty Bhumal O -
ras. B a1oM nosce mpomcxomut 21% senn CTODO‘?Y Ienrpansroro 1§ nuhnaaTea  Kojebanusa ¢ 933: B npoaonuHoii  npoaue iconnfunne
B Poccum ocHOBHBIMM ceﬁCMH'{ecul{MeTpﬂEEHHH. AT RIMA TEPUOANM K or onen GACTHIL CPEAL) NPOMCKIANT B
paiion Baitkana, Kamuarka, KYDPIJILCRHQH panoHamMu swnsnores: Kanky PRYILLT A0 ICCHOMBITHX  CEIYUNL, nAalnpanacuusi PCIPOCTPATIIEEH
oCTpOA. U yBOARTICHUEM  aeerainins . o GOANLL.
£ SEE o ———
st ' RN —_— . . ’
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Gara geMaerpieciing nepuoa xoneGanni yseaunvmuacren, 1, ua 1]
SIHANX TTOPSIAKA COTCIN KWJIOMETPOB Ol CoCrTraniser or | A 10 ceryn
HPOAOABHBIX BOJIH M HECKONBLKO BGoJabllee SHAMCHME itmeeT AJIH 1101
HBIX BOJIH. 3HAYEHHe MePHOAA IOBEPXHOCTHBIX BOJH JIOIKUT B niuee
OT HeCKOJIBKHX CEeKYH/ A0 HeCKOBKUX COTEH CeKYHA.

AMnauryna KoyneGaHU 3HAYNUTEIbHA BOIUAHT oyara, OJHaKO C yi
HHMEM DACCTOAHMA OHa YMEHLIIAeTCHA, M Ha paccToIHmAX 1500 km
Jiee ona MeHbuIe 10 ® M 214 MPOAOABHBIX M NONEPEUHBIX BOTH K M
10 1° M — ;15 NOBEPXHOCTHEIX BOJIH.

Ona xapakTepUCTHKH CHEBL 3EMJIETPACEHUA HCIOIBIYIOT 0COBYIO
YMHY, Ha3bIBAEMYI0O MarHuTy 01,

Marmntyaa semuerpsicenus — sTo Bermumua, XapaKTepuayl
SHEPriui, BLIAGNUBIIYIOCA IPH BOSHUKHOBEHUH CeHCMUYecKUX BOM

Ixany MAarHUTYZ HASBIBAIOT WIKAIOMH PuxTepa B uecTr aMepuKall
cericmonora 4. Puxmepa (1900-—-1985), KoTOpLIii M IpPeRIOAKU
1935 r. (He nyTaTs co mxanoi OLI€HKU CHJIb] 3eMJSTPACEeHNA B Gan
12-6anabnoit cucreme!) B cooTBeTcTBHM ¢ Hei 3eMJETPACCHUA M
KJIaCcCH(HUIUPOBATD CAEAYIOUKEM 06pasoM (B YCJIOBHBIX eIHHHUIAX —
HUTYZAAX, KOTODbIE BEIYUCIAIOTCA N0 KoNeGanuaM, PETHCTPUPYEMbBIM
Morpadgdom):

2 — camble c1abble OLIYILAEMBIe TONUKI;

1.6 — cnabeie Toauky, NPUBOASALINE K He0OJBbIITUM PA3PYIIeHIAM;
6 — ymepeHHEIe paspyleHus;

8,5 — camble cUNbHEBIE H3 U3BECTHBIX 3eMJIETPACCHNH,

Puc. 59. K. B
nos. Mocaegnm
AeHb Momneu.
1830— 1833 20

o i " VTN,
npeMs COai X geMAaetpieennil obREYIoTesn Theuutine, Ve lt‘ll
: ¢ AR ol ’ ey
. PRapyuguores erpomin WAL, MOCTL, NI, 1abny
1 TR LEG, TOPSUE JIeen, ‘ | S
iln waprrnne K. H. Bproaaoaa (1799 1802} «llocaeanni pemn -
7 : NTGRTHE
8 (e, B9) 13 BLIPASUTENLION X YAOIKCCTRCIIIION (ropme u.mﬁpnmj [ )
. ) U \, '
sine 1 79 . H. 3. Byaana Besynust, HOryOnBILEro UBCTYIUA mpc 1
Fieam i\ MILOHLY
W Goun Heanons, a Takeke ropoga Fepkyaanym, Crabun U
HOCQILOB.

MM [|pu UBBepIKEHHMAX MOJBOAHBIX BYJKAHOB UM NPH HOABOANEIX

O <P
S1pieenuax o6pasyioTes ILyHaMu (B nepesoje ¢ AMOHCKOIX I
L OB ).

M — 2TO AJAUHHEBEIE BOJXHBI, [MOpOKJaeMble IYI.OIHHBIM ll()il}lﬂﬁ'
¢M 110 BCIO TOJIILY BOJABI B OKeaHe MIK ApyTroM BOZOEME,

Lpssannoit 85% Beex TyHaMHu
wiresl ITOGBOAHBIE 3eMJIeTpsAcCe:
{pue, 60), IIpn 3eMIeTPACEHUH
nupoi obpasyerca BePTHKAJb:
PeNMHA M 4acTb THA ONmyc-
6, 11 MACTDH MoBbILIAeTCA. [{HO
Mver  TTOLAeDIKMBATL  CTOJ0
i, ekainui 5ag Hum. IToBepx-
W OALI OITYCKAaeTcH, cToab BO-
HPKXOAUT B KoJefaTeslbHOE
Wenne B BepTHKANbHOM Ha-
Wil M U TIOPOsKIaeT BOJKHEL.

Missisitst MOBEPXHOCTh MIPH 3EM-

Pue. 60. Llynamu

WICCI MY MOJMKET OIYCTUTHCS BCEro HA HECKOJNbKO NECATKORB €A Ili’lr',ll n:‘cl
)i, 1O (IPHE 2TOM Macca TOTePABLIero oIopy B OKeane cTONOA nn;u: . IK‘JYW
winitoit, TToaToMy BOJHHKAWIME LYHAMY HMEIT MaJe€HbKYIO u.m.m;

pacin GOIBINYIO AAUHY BOTHBL. Tak, B pe3y/IbTaTe 3MAETPACCHNI,

N
ll|'|nlt'l()HIJIO B 1923 T'. B ﬂHOHHﬂ, pe.IIbe(IJ ﬂHa HN3MEeHHUJICA 1A “Jl(:‘“: I:l
‘ y y HO 0Ny
}} IlM;,' llpH 3TOM OJHU YaCcTKHN ﬂHa I]O;LH‘F{JIHCI:- HA 230 M, ﬂ,p I'n )
]

Bezyeui 2eB OTKPbIA — ABIM XABIHYT KAYBOM ~ 1maams \
ITporo pa3BUIOCh, KaK §0epoe 3HAMS!.

SeMd BOAHYETCA — € IATHYBIIUXCH KOJONH

Kymupsl naaator! Hapod, TOHHMbIH ¢Tpaxom,

TIox KAMIIIGIM JOAAEM, TIOL BOCILAJIGIILIM X OM,

TommmMa, ¢rTnp v MARL, GKKT W3 rpiyia Ball,
A s
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{ t A3ANT t aM 3 y eshd)janet o OHAER ) e 1AHeTh HOMNUILIT
h “ 100

cruamen un 400 M, B peayanrare nognéma At Ol Berogen y e d
. Hes SN S COCTABHBIX UACTON, JANTE HX XSPAKTEDUCTHKY.

BEPXHOCTL BOAN, 00BEM KoTOPo# cocrasua 23 kM, Llyitnmin — 910 of
CEPUs BOJIH, HO TAK KAK BOJHBI IIMHEBIC, MEIKAY MX HONBICHHEN
IPOXOAUTH Gonee yaca. C y46TOM OPUYMH BOSHUKHOBEHMS 3TH BOJI
CTO Ha3bIBAIOT CeHCMUYECKIIMH.

. UX COCTOAT.
I sonUTE FOPHBIE NOPOJILI Y EHON mrocepbl, KOTOPHLIE U3 H

LMHiHICHUTE, KaK NPOKCXOUT HanepKeHue ByNKaHa.

ONb3YETCA ANA XapaK:
Tlynaun, obpymusases LhimnthTe, Kakas Benuurna (v ycnosHan efannrua) ucn y

/ per, ABIAIOTCA NPUYHHOHN €1 ~ IBpIMCTURK CHUABI 3EMASTPRACEHUN.
f Ha Mope mtnan, Ho B Mupe Het nokoa — HBIX PAa3PYLICHHUIT U ruben
JIoKaTop uueT neas 3a obaakamMu. Aeii. Bo BpemMa nyHaMmn B ge ) B N

Tpenor'a — eCJIH '-ITO‘HPl’ﬁy,I[b TEKOe — 2004 I B IOI‘O'BOCTOqHOﬁ
Han CHUI'HAJI: BHUMAHHE — l.ly}IaMH! HOI‘HﬁJIO 235 000 YeJIOBEK U
B. Buicoyxuir nuck Ges KpoBa Gonee mosyME
5 oHa. Emé fosaro us naMarn
— BEYECTBA HE COTPETCA 3eMJI
HUe, mpouzoinenmee 11 mapra 2011 r. = Anonuu, xoropoe Bhi
LYHAMH 1 HPHUBEJIO K 3ATOILICHHIO U PaspyLICHTIO TOPOAOB, aBap
OCTaHOBKEe PabOTHl PEAKTOPOB HA HECKONBKIX ATOMHBIX CTAHIWAX ¥

i 6osee 25 000 yenosek.,

— ‘ nHenwwue 1en
Honee cUAbHbIE H3BEPIKEHNS ByNKaHOB B XX XXLZB.”‘ u;(.?:M” -
‘ ka). 3. 3emneTpaceH
mupa (Mcnangua u Kamuar " 48
1) ! OrobpaxeHne NPUPOAHDIX KaTacTpod B mreparype U MCKYC

— =

ﬁ 6 . mppocdepa

~—Ta

s
WUMCIMTE MOpennasatened, COBEPLIABLINX |<pyrocsem|>|eMn:v:‘::r::::m'I
siioxy Beaukux reorpagpuecknx OTKPBITUH, YbHMH wMeHam
MBbl U T. M.

3331, 32VBbI, NPON

é M OBaHKE
MTe BKNAQA POCCHMUCKUX YUEHbIX W MOpennasareneu B “izﬂzﬂeuu -
peit 1 okeaHoB. B Kaknx reorpacpu4eckux HA3BaHWAX yBe

cesscsscnnes 9 ' B caepylomem maparpage Mbl morosopuM o BOH(

nouke 3eMIH — ruapocdepe.
€ Bbi 3HaeTe

P PU3NUECKMe XapaKTePHCTHKKM Semmu

1a?
& Telue
sOBUTE NUTEPATYPHbIE npowssenenmi,vnocsau*eﬂuble MOPCKUM Ny

P BHYTPEHHEE CTPoeHUe 3eMAM U XUMHUECKHIT COCTaB anTocdepbl
145IM, HCCNEAO0BAHWAM OKeaHOoB U MOPEN.

»  TMRbI TOPHBIX NOPOA H ANTOCHIEPHBIX NAKUT

P NPUYMHDI 3EMNETPSICEHUIT U LyHAMM

€ Bbl MoXeTe

) HA3BATb OCHOBHBIE (PU3HUECKME XaPaKTEPUCTUKN Semau

£ 1AB TMAPOC®DEPD!. He 3pA MbI Ha3bIBaeM CBOIO BeM.;rnl\c:l rI(:I.n::"):;J:::::

i, 13 KocMOCa OHA TAK W BRINIAAUT — I‘OJIYﬁbE[.M mapclum; | : ——
pi rapochepe (oT zpe. hydor — Boaa u spl‘l'a1ra Heg e
onice, TIOKOGHOM KOTOPOM HeT HH Ha OAHOM M3 IJa

P MEPEUUCAUTE THNBI FOPHBIX NOPOA B 3aBUCUMOCTH OT MX NPOMCXOMKAEHHS e,

‘ a 3eMJIH, KOTOPAas BILIKY
» NOKa3aTb OCHOBHBIE NOACA CEUCMUYHOCTH Ha 3emne Fupocdepa — oTo AHEAT BOHAS oBONOUK :

» K f1 B »

KeHWe By/NIKaHOoB, 3eMneTpaAceHns, uyHaMu, pacckasartb o NPUYMHAX UX
HUKHOBEHHWA

© BwbinonHute 3agamun

1. Oxapaktepuayiite cbusmnyeckue napameTpel 3eman v 0BvAcHUTE, nov
3eMHOM Wap CnACHYT.

Ll B A'1TMO
I'napocepa cocTouT K3 MEPOBOro oxeana, BOJ CyIIN U BOJb

ww, O6naii 06bEM eé 0RO 1400 man xM3, ua Rompl;(m;:;n:::,:,m:::,’:;-
B oeana IPUXOAATC 96,5% . Jlong MaTepHKOBBI R e
Sninn 3,.5% , H3 KOTOPIIX 1,8% coaepKurca B Bﬁme JI:-.JI. N
el (Anrapgeaan, Upenainigiiisn) 1w ronnKo 1,7 fa B 11«;:1“"‘[“()0(')0'“! e
LM LK HOJL, PEIS, 0B8R, DOIOT 1 ARYIHX BOAOEMOR.
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MPUEYTEINYET it s1A0 OO0 THUPNL, IE0Ne L o n wWpRerIIGNn
U3 IKOTOPM X cocrosit 00nara, '

MHPOBOMW OKEAH. ipeBHMe rpeKH HASLIBAIH OKCNN « peroi, o0rea
3emimo». B aTom npeacrapnreruu oTpasmaacs IIYy60Kast MyAPOCTD T
npgnnocxu:mnmux COBpeMeHHOe BAAeHHe MHPOBOro oxeaHa Kax ¢h.
HOU BOXHOU 0G0JIOUKY HalIel MIAHETLI, B KOTOPO MaTepuKH He 6 ‘
KPYIHEIE OCTPOBA B OKeaHe.

MupoBoii okean — 3To OCHOBHAA YaCTH ruapocdepsl, BoOgHAA 06

Ka, OKDPYKAIOLIAA MATEPHKU H OCTD
0Ba 1 ob6Nazammiaa o
JIEBOrO COCTABA. azaromaa obIHOCTE

Ha gonio okeana npuxo, 2 y
o Ao O%ear 70{38% .,zm'rca 361 man kM2 13 510 man kM2 obgeil

Boasr MupoBoro okeana pacnpefiesers: 1o MIOBEPXHOCTH 3eMJIH (
HEePaBHOMEpPHO. I 3Ty NOBEePXHOCTE MOXHO PA3AESHTD Ha ABA TOJIYII
TaK, YTO Ha OAHOM OKa)KeTca HauboabIUad YacTh BOJ, 4 HA npyromy—
Oosbmas wacTs cyumn. [TepBoe 06BIYHO HABBIBAIOT OKeaHIrJyeCKuM (p
a) noyiymiapueM, BTOpoe — MaTepHKOBBIM (puc. 61, &). BaykHo Do
2:537-;5, 1TO AdxKe B MATePHKOBOM ITONYLIADHH HA JOJIO OKeaHA MPUXON

5,aB orieannqecrcom A0S CYIIH COCTABIAET AUINE 9% .

MupoBoii OKeaH W Cylly CBASLIBAET GONBIIION, UM MHPOBOM, K
poT BoabL. OH COCTOUT U3 HCIAPEAUA BOAH CO BCOi HOBEPXHOCTH ,lep )|
OKeaHa, TNI€peHoCa BIAry B armocdepe, BhINaAEHHS OCALKOB HaJ OKea
HaJ CyIIeH, UX NIPOCAaYHBAHNSA, IOBEPXHOCTHOTO ¥ MIOA3EMHOTO CTOKOM ¢

Ba B oKeaH. TakuMm 06pa3oM NMPOMCXOZHUT MoOcCTeNeHHOE OGHOBJICHHE |
BO BCEX YACTAX I'HAPOChepsL.

Puc. 62.
N. Naropwo. Mops,
1898 2.

AHbl U MOPA. MupoBoil OKeaH COCTOMT U3 UETHIPEX CoeaMNUCHINLIX
1y coboit oxeanos: Trxoro, ATIAHTHY€CKOrO, Hupuiickoro 1 Cenep:
y JlosoBuTore. B mociegHHe rOABL CTANHN BbIAENATH erme IOxnni oner

L yataonil AHTapKTUAY.

Okenn — 3To XpynHad yactb MUpOBOro oxeana, 06 IaAa0IIAN BeeM I
¢YIUMME €My CBOIMCTBAMU.

Onenitbl, BAaBagch B CyNly, o6pasyioT Mopa (puc. 62).

Mope — 3TO 4acTh OKeana, 06ocobnenHas cyuleii a1 BOSBBINICHNN
L0/ BOAEOrO penbeda H OTIHYANOIAACA OT OTKPBITOI HacTH OKennn

JOCTHIO ¥ TEMIIEPATY POl BOAKL.

VenonHO MOPSMH Ha3biBAaIOT TAKKEe HEKOTODBIE OTKPBITEIE HACTH GILEN
n (nunpumep, Capraccoso Mope) 1 HEKOTODEIe KPYIHbI® oaépa (Mépruoe,
Clnifckoe, ApagbcKoe).

L sncenduraL o Mopeli oCyIecTBIAIOT 10 HECKOJbKHM TIPASHAKAM.
140 PACTIONOYKEHHIO PABIUYAIOT 6HYMPEHHUE (YépHOe — BHYTPHAMHIE
nionoe, CpezrseMHOe — MEXMATEPHKOBOE), OKDAUHHbLE (BanTuncitod,
areroe) U mexcocmpostvie (SlBaHCKOe, CapraccoBo) MOpf.

116 1 POHUCXOMEASHAIO KOTIOBHE MOPA MOAPA3AENAIOT HA MAMOPUNKOGHE
APCIOC) BT OHEAHULCCHC (I¢pacHoe).

Mopsn cOCTaBAAIOT GHONOG 10% naomazn Muposoro oxeana. Camoe
funinoe 10 IO - Puannunicrkoe Mope (5726 kM), 0110 2Ke N CAMO
L pDooe. Bro payGunn u orasi e TOMKaX NDEBLITacT 10 km.

Puc, 61, [lonyiapus Jesmmm: @ — onsanimecson w 6 — Mt OmOn

. A - -
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URBEAHANELKAR BOAA. Orennauecicnn soan — v perenop [HIBELT]

semecen, Onn umeer conéonil meye, rac g o CPEOANCM 1 TPE O)

QCCKOW noJiLl pacTiropeno 35 ¢ puganuneix cosmeit, . 0. epeansia

HOCTB OKERHM'ICCKON NOALI COe
0,

. er - M3 HMX Ha mosao xut

»> HanoMuumM, uro cogepscanne co- i * — S

—

. HATPHUA — NOBAPEHHON COJHU
JIeH B BOJAaX MHpOBOPO OKeaHa npu- 3
xogureda 85% . Camoe conénoe u
HATO EBbIPAXATh HE B COTHIX a0- K (42‘V )
nAX — mpouenTax (%), a B Thicsy- e mppe — BpaCHOEB o
— H ' &
HBIX J0sX — npoMuine (%o ). . aNTUHCKOS (G

11%o0). FopbKOBaTHIil BKYC OKE

CKOH BOZEe NPHUAAIOT CONM M
Kpome Toro, soga Muposoro okxeaHna COMEDXKHUT CONU KaJudA, Kal

CTPOHLIU, M3 KOTOPEIX HauGoJiee XapaKTeDHBI XJODUABI U cyan
Mopckas Bojla COREPHKUT TAKIKE COCAUHEHHA 6poma, dropa, a Tak
TH BCE OCTAJNILHBIE 3JIEMEHTHI Tabanubl Menaeneepa. ConéHOCTE OKE
CKOM BOABI MPAKTHYECKH HE U3MEHAETCS BO BPEMEHM: CONU ocTyN
OK€aH € BOAAMH PeK, a YXOAAT U3 HEr0 BMECTE ¢ GPLI3raMM BOAbI, NOI|
MK B aTMOCdepy, a 3aTeM Ha CYLIY, 0CAKAAIOTCA HA JHE B BUJE MH

JIOB, PACXOAYIOTCA HA MOCTPOSHUE CKEJIETOB B PAKOBMH MOPCKHUX OPI
MOB,

th). Aiicbepr

; i MUPOBOM OKEAHE. AMCBEPTH. JIbapl LIMPOKO PACHPOCTHIINAIL
CoséHOCTD BOABI B OTKPBITHIX OKEaHaX 3ARHCUT OT PACCTOSTHUA [0 ;

uponom okeane. CeBepHBIM OKeaH AaXe HOCHT KpacHopeunnmil ,-iw
Do EOn P B ALAOD,ISMIMISCTRS BHTASMIEX Ocoli wironbHelil «TuTyn» — JlegoButeiii. Boarble MPOCTORBI BOKPYS Aun
s, OO HEPEMCIMEAKM BOAE HOX ACHCTEneM ECUNN. Wi, & TAKXKe BOKDYr ['DEeHJAHAMH — CaMoro GOJBUIOIG uerpoan
YeHHii.

Jp)e — (IOKPBITH MHOTOMETPOBOM TOJILEN JBAA.
KpomMe MMHepadbHBIX U OpraHHYeCKHX BEHIECTR, OKEaHUYECKAasH

1o upoUeX oK ASHHUIO Jbbl, KOTOPblE IJIABAKT B MOPAX U ouoauux."ﬁm‘;
K P e e raeKHCALLE Wl e PONBKO MOpCKUME (06pa3soBaBHIMMUCA TPH 3aMEP3AHAU CoJlen
B L e oo B onex Mopel: Hig .uI. 1O Y IPEeCHBIMU — KOTOpBIe 00pa3yloTes B PeKaxX U BhIHOCH T Ml
o R s LIRS " I6proro mopa nacey st IJIH CIIOJI3AKOT ¢ MATEPUKOB U OCTPOBOB. MaTepHUKOBBIE JALJALN 1) 1K

CepOBOZOPOAOM, MOBTOMY Ha rnybuHe Gonee 200 M mpakTUYeCKH (
CTByeT uIopa ¥ hayHa, TaM MOXKHO BCTPETUTH JHIIE HEKOTOPBIE BHALN
3pOOHLBIX HaKTepuii.

uhpasyioT aiicbepru (puc. 63) — JensaHble ropel, HEKOTOPLIC Wil KOTG
§ AOGTUrA0T AECATKOB KUJIOMETPOB B AIMHY M HIMPUHY. B aanncumocen

A WAOTHOCTH AbAA U BOALI MOABOAHASA YacTh aiichepra 00BIYHO COCTANINET
p— > HanoMuum, urto amaspobuse Oeer BOZEI B PA3HBIX PailoHAX 0 .
Gaxmepuu — Gakrepun, passusa- GHOB 1 MODEH CIUIBHO DS {euepioii poauHoii aitcGeprop Arnserca I'peHAAHANSA, KOTOPAS THITHO:
IOLHEeCA NpPU OTCYTCTBUU B OKpY- HO Mallle BCero OH HPeACTABJIEH (¢ WO HAKATVIABAET JIEK HA CBOel MOBEPXHOCTH, a MOTOM COPACHINANT 1
HaAwLIeH cpefie KUCIOPOAA. KaMut cunero. 3ro oGycoBeHo N 6 Boabl Arnaurukn. IOkHAs poAmMHA alicbepros — ANTAPIEIRAN.
'. 4YTO CaMble KOPOTKOBOJHOBBIE

WL CYAOB CTAJM KEPTRAMU 3THX IJIABAIONIUX JeJAHBIX rnp. B unmr
1012 . 3aTONYJ aHMIRHACKUN napoxod «TUTaHUK» — Kpynuciinee nae:
“ipeiKoe cyAHO CBOEro BpeMEeHH anuHoM 269 M u BO,[I()M.’IM(!IIL('l‘l’!.lﬂM
AL piae. T. OH He yeried YKJIOHUTHCA OT aiicbepra, YTO NPUREAO KK CTON

COJIHEYHOrO CIIEKTPA — CHHHE
CeMBalOTCA BO BCEX HANPABICHHUAX, KOTZA NPOHUKAIOT B BOLY, W 30
3TOr0 NPHAAIOT €ii CHHUI OTTEeHOK. SaBUCHT LBET OT HHTEHCHBHOCTH 1
fla nazeHus conHeuHmIX ny4ei. Tak, Bo Bpemsa 3axoma connma AP

HU{ CMeHAeTcA 30J0THIM. L[ReT MOPCKOD ROABI BABUCHT 1 OT B3BEIIe HUNUIO,
e ol i S IHOM ABUIKCHNN,
HENTOR OKPACKU NOYBEHHBIX YACTHIL, c6pacrIBaeMBIX B 3TO Mope el kulllhl. Boaa Muponelo ouennt HaXoOAUTCsa B umlpepm‘ll‘“ - J:sm,,.,(
R WOPOO 1POUCIOAWT HE TOALKO NN HONCPXHOCTR, BO W 1 e y .
D 137\,
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_‘// Yréen, Buolt ncon n uyerniae,

Hecox an snonkui Xpstit), Kpyrom,
H snasiexe seMHOM TBepiLLIIe
Mopckye BOSHBI HbIOT Yea0M.

Ha Toi1 yepTe yrxe 6e3BpearbIi,
He noxarach g0 KpacHsIX cKaI,

B nocaenuuit pas senéHo-MeaHBIMR
Cepkaer CpeanseMHBlii Baj;

U, 3abriBas Bek cBoif HypHbIi,
ITo nécTpoit oTMenu Gexnt

W npesoMaBHHEIH U NasypHBI;
Hbo BoT nperpaga — ox kunur,

JKeMuy:¢HOH NeHOo0 YK palteH,
BeTaéT Ha 6UTBY co crANOH
W, ymuparoonuit, Beé crpamen
Beeit mepeiinéunoi rny6uroi.

A. Pem. «ITpudoii»

Ha nowepxnocrn  vosonicaior
HbLl, 13 ROTOpLIX LRI o Hepx
HaCrL t‘]m(’)mn. H 2o —
IBy. HO}I HAnoOpom Berpa  uae
BOZXbBI B rpeﬁl{e BNOMJIHbBI ABUXKYTCS! |
MPAaBACHHUIO BOJIHBl, & B noaom)
B IPOTHBOINOJIOMHYI CTOPOHY, €0
IN8A OYTh IO KPYTOBLIM opOUTam
3TOMY NPeAMETEI He ABUKYTCA K
He, a KoJebnTesa, U Takue BOJIN
3bIBAIOT KoJdebaTenbHBIMH, B
BOJIHBEI B MeTpax ollpenesseT cif
BOJIHEHHM A B Bannax. Eciau BeICOT
HEI paBHa 0, TO cTeneHb BOJHEHUS
e paBHa 0 6a//I0B, U TaKOe COCT(
MOpPS Ha3sIBAIOT INTHAEM (puc. 64
PeAKO Ha Mope Habmiozaerca i
HUe, KOTZa BEeTeD YiKe CTHX, a
BCE He YCIOKAUuBAETCH, OHO CJIOBHO
LIAT, MEAJIEHHO IIOAHMMAACH ¥ Ol
ACb, — 3TO 3b106. Bua BosaH y Gej

Puc. 65.

M. AliBa30RCKHU.
YparaH Ha Mops,
1899 2.

T
). BoJHBI HAIOMWHAKT ropbi, UX MHOr0, 1 OHU C 'POXOTOM nﬁpy‘n::w
31 1t MOp€, Haj BOJTHAMU JIETAT TYyUU 6priar, CyzaM B 3TO BPEMS JIy*t

Syl HCA B TOPTY. . =
{11t BOTHBI MOPOIKAEHL] He BETPOM, & 3eMJETPICEHUEM, TO BOSGHUICIET,

niiM M3BeCTHO, HyHaMHU.

TAe yMeHBLIAETCA TIyOuHA MOpA, pe3ko MeHAeTcsa. CKOPOCTh BOJIH
TPeHUA O THO 3aTyXaeT, HO BBICOTA PACTET, NepeaHUH CKJIOH CTAHO
BCE Kpyue, Ha rpefHe NOABAAETCA NIeHA, U BOJHA © TPOXOTOM OBPYIIN
€A Ha Geper — Tax BO3HHKAaeT HMPHUGOIi. IToxopenne ol npuGos ¢ o
B AOCKH TIOPOAMJIO BUA CIOPTA — CED(UHT.,

Ecau ckopocTs BeTpa gocturaer 20 M/c u Gosee, To HAYMHAaeTCH U
(puc. 65), u Takoe BoXHEHUe Ha MOpe OLIeHUBAETCH BBICOKMMHU OaJll

Iy, JleHCTBUEM CHJ NPUTAMXKEHU
1wl 1 CoNHIIa NPOUCXOAAT PUTMUY-
i 10)’LEMEL M OTTyCKaHUs BOX MOpei
Gl OB, He 3aBUCAILIIUE OT IIOrOABIL, —
Ltk W OTIMBBLI. Tark Kak 3emas
Hperea BOKPYD CBoel ocH, NPUANEB
SUPPCTPROIAETCR IO uoaepxnoc'rrf
WIIOr0 OKeaHa OTPOMHOM TOJOroH
uoil, AJUHA KOTOPOH JOCTHIaeT
ik coreH xmioMeTrpoB. IIpHAWBEL
LAUIIOT TPOMAAHOM 9Heprue#, KOTo-
I 1 noaTopa pasa 0osbllle, YeM 3HEP-
i NeexX pex IUIaHeTHl. OTa 3HEPTHA
Wi LayeTest AN BBIPpab0TKH 3J1eKTPOo-
Wi’y HA MPATUBHBIX 3JIEKTPOCTAH"
X,

CaejeeT BETEP, MEPKUQT It
A mope 3eil u axeir Gypan'r,

H neHa muenieT Ha I'panut

To IpaAHET, TOC CTXABIHCT PO,

Bceé pazgpakuTenbHel Gypyin
Ero munyyas BoJHA

Takr TAXKeJAa U TaAK ILIOTIH,
Kaxk 6yxro B Geper ObéT ayryn.

Kax 6yaro 6or MOpCKoii caitine,
Beecunen U HEYMOJINM,
TpeaybueM IPUTrPo3dA CHOUM,
T0TOB BOCKIMKHYTH: «Bor 1 niels
A.bem. «bippa»

MUPCKWE TEMEHWA. Toamy Muposoro oxeaHa BO BCEX uanpanracinmnx

; WO
13-34 TOTO, UTO B PHIHLIX ¢
Puc.64. N. A i LIBaoT TedyeRnda. OHU oﬁpaSYmT_CH £ ’ . Ty
i L bl, €€ COJEHOCTE U TEMIIepaTypn, ¥ o
30BCKMM. LTk '”lmunx pasAnyHbl DJIOTIOCTE HOABI, N e -
Ha CpeguaeMH( o, 1J1e OKeal 1nogaytinen naunbosblIee Ro.rmqes'rao auepru .( —-
mope. 1892¢2. ;-rl‘u MOLEILBTE BOCXOAN I (10701 60J1ee XOTOAHOW HOTE K3 TIYOUH .

—

- m;uup
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:‘.' ;:::.J"'pfn:m;r-;"- UPEBINCH, OIR mu-'rt-lcm:'r(m T: prilonon ey, Mupc"!.mh hUH{
Sy “_) wruke o Awrapierince, Specn WFO HPOXIANOE AET0 11 ML
e~ = ‘ Pkl BHOBEL  OXJRALDLTEH 1 I DO, ONC XRPRISTEPSI A e
. & ONYCKATBCIH, (1 BT¢M HATIPANA X pakonon cyma,
K 9KBATOPY, YTOOLI CHOBA HA Wanmne apudpencix erpnn Co-
M [IOBTOPUTH BCE CHavaJaa. wll APAIITEKN B 3iInUnTeantoil

UIPHYICIISIETCA TPeMs Teuenns-
- rensmm FonpderpnMoM B XO-
wamu Jlnbpamopckum m Bocrou-
| penannacknm. OKeaH OKa3kIBa-

B okeasax cymiecTByer ©
MOBEPXHOCTHAIX TEYEHMM, Ki
3aBUCAT OT HANPaBJEHUSA IoC
BYIOLIUX BETPOB — NAccaTol

p COHOB. e vod bico IobanbHOoe BIMAHNME HA
Puc, 66. Teuenue Ffonodictpum (cxema) CoBMecCTHbIE AeHCTBUS It sl s3emJIM, HO B YIIPABAAET 1O~ T S
KOHBEKIIMA M BpalieHne 3emJ Wl 1 MecTHOM MaciuTabe. o N T e B
AAWT CTPOMHYIO CHCTEMY OKEaHWYeCKHX TedeHUH, Haubonee u31 Puc. 67, 0o Bailkan

I CYWIH. Boapr cymu — B9TO
ui obi), pex, GoJoT, JEAHHKOB,
SPNHUIKI, a4 Takke nox3eMHblie Boakl, C HHMHM BBl BHAKOMWJINCL
jn'e reorpaduy, ¥ TeéM He MEHee MBI HE MOYKEeM HEe KOCHYTDLCH YA
5 NI ILMOHAJIBHOTO AOCTOAHNS — o3epa Baiikan (puc. 67). '

W liniticas snagaer 336 pek, a BLITeKaeT TOJABKO ofHa — Anrapn. o
o It|)Y [IHOE MPecHOBOAHOE 03epo Mupa. Ero nmpospauHad ¥ 4ueras i

M0 HT OYEHD MAJIO MHHEPDAJILHBIX

U3 KoTopbix l'onsderpum (puc. 66). Ito Ténsoe reyenne B ATIaHTAY
OKeaHe, OHO HAUMH&eTCsI B MEKCUKAHCKOM 3aJIuBe, UMeeT IIPOTAKE!
Gosee 10 000 kM M gocruraer ocrpora HoBas Bemus. Ecau B3ATh
BCEX PEK 3eMHOro 11apa, To BCé paBHO OH 6yAeT B 22 pasa MeHbIIe Ko
CTBa BOABI, KOTOpOe HecéT IoandcTpum, TPpyaHO NEepeoLEeHUTL ero
Hue njiA (hPOPMUPOBAHMSA KauMaTa B CeBepHOM MOJyIIapHH. Tonbde
HPUHOCHUT B CeBEPHBbIE MOPs NOYTH 43% BCCI'O TEMJIa, KOTOPOE OHM it
10T 32 rox. Oaua simins Hopeerns o6orpesaercsa lonsgerpumom Thi

= = enpiue 100 mr/n. 1 Takou o SUHIM i
KaK OT BOOOpa>kaeMoii MeuKkH, B KOTOPOii cakuranochk 661 100 000 1 o /23 000 x3 Baiixan yausnrelelsiiSiig
e wl nngan comepsKuT KM~ OMPAKE BeJIMHAIOT €ro Ne  Olepam,
fiinn rpedyeT GeperxHOro M Aesu- a mopeM. Boma mpoapamin neobuicng
Mopckne TedeHUA COBEPILAIOT HEYCTAHHYIO paGoTy, uepemel "
. . OG0 OTHOLLIEHHA, TeM DoJiee 4TO REHHO, TAK YTO BUAHO CKIOIL Hei, it
Muposoii okean. B pesynbTaTe Roga pasHEIX YacTeil OKEAHOB HMEET . |
. i . oM NpecHo BOABL HOCHT IO CKBOSH BOBAYX; IBET Y MGG MEACHG
HBIM MM HEe3HAYHUTEIbHO PA3NUYAKIHANACH COJERON COCTAB. I[J'Iﬂ . . o
. INTIRLS XapaKkTep. GMPIO3OBEIH, IPUATHBIN JINSE 1AL,
KHUX obuTaTenell TedeHNA HECYT KOPM TyAa, rae ero Her. Takixe A Callt

HES CIMOCOGCTBYIOT HepepacmpefeNieHHIO KHCAOPOAA R Boaax Muj
OKeaHa,

HomaeMubIe BOABI — 3TO BOABL,
‘IpLIe HAXOAATCA IIOA NOBEPX- 51 we agalo,
Mopckaa Boxa obnazaer GOABINON yIENBbHOH TEINJIOEMKOCTI )10 3€MJIH, T. €. B TOIIAX FOp- B CTHXAX JiM, B IIPOIC AN,

4200 i /(xr- °C). Takoe 3HaYeHHE YALILHON TENI0EMKOCTH IPHUBO, 110POJ BepXHEeH YacTH 3¢ MHOH Ho nucaTh 0 Baitkae mi.
TOMY, YTO BOJA, MOINOLAs COMHEUHYIO 9HEPIHIO, MeAJeHHee Harpe) . Bot 01O,
M MEJICHHE® OXNAMJAeTeA [0 CPABHEHUIO ¢ cymuel. Beneacreue pi 03€pO M He 03ePo,

VASIBHON TEIIOEMKOCTH BOABI H CYIIHM HA MOPCKUX MOGEPeRbaX BOJ Fopinie MOPOABI B 3ABHCUMOCTH 1 He KJAf, 8 JOPOXKe K.
IOT NPUATHBIE NPOXNAAHBIE BETPHI ~— OPU3bL. ¢10cOGHOCTH TIPONYCKATEL BOAY IMenurcs,

Haxannupas u Haa€xHO COX] unirr BORONMPOHUIIaeMble (HANIPH- nAemeTes

weid )y Hanomumm, uro ydenvrnoi me- 9HEPIHIO, OKeAaH BANAET HA GOpM ). IGCKH) U BOAOYIOPHBIE (TJIMHbI MOpe pecHoe =
NAGEMKOCIMEIO BEIECTBA HABKIEA- BAHNE KJINMaTa — KOHTHHEHTAaJ! W nieraJIInyeckue nopoasl). Boawl, HET €ro B MARC HUINe.
T QHIHYECKYIO BEAUYNHY, PARHY IO HJIHX MOPCKOTO, Koumunenmanu jHueAIlIne  yepes BOJAOIPOHHAILaE- C yem cpannuen?
KOJMHYECTRY TEILNOThI, KOTOPOe HEOO- KAUMAm — 3TO CHJABHBIE MOPO3LI A0 NOPOABLL, CRANJINBNKITEH WA Ty~ Paase ToALKO ¢ HeCHeio,
XOAUMO AnA HATPeBaHus 1 Kr Belle- MOii, mansmee coaHie u 6e306/n4 e, SHJIEPYKUBAICH TRM Nl BoO- ACIO0, KAK Cheni.
crBaHa 1 °C, HeGO JIETOM, XAPAKTEPCH NJIA ry WHOPHIMM  C0eM 1 oDpRsyn  Tem C. Bucunnes
141
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IV ey JEernmre 28 OO HITIRo e 1 inseei;

Ca(HCO, ), = (O, ¢ 10T 4 CO,T
B DeIEepax PAcTyT CRURIETRTIL (¢ 110rasKka BUUI) U CTAJIIM wr‘m {co ann
bk ), uMeonEe QopMy OrpaMiniex 3CTbIBIIAX COCYJICK (puc. 68).

CHMBIM HOJLORIOCIILIT ¢ Pt . "I'IXUJI, TS oy HOMS PR X NOoUTL Ml
Ounoanem w ume PO/LINKOL,

|I()Jl,3(!Ml|hI(! BOABL, {itlICJlI()‘lt'ill!lble MOCIKIY NByms HoLOHenPpOURBILEe™M
CJIOAMMY, HA3LIBAIOTCA apTe3HaHCKNMH,

[Cnybuuuble IOoA3eMHbIE BOAKI, BEIXOAALIME HAPYIKY OT MArMATAY
049aroB, o0pasyioT ropAune MCTOYHMKH — reii3epel, 0 KOTOPBIX Ml
YIIOMHUBAJIH paHee.

IIpoxoxas uepes pasanyHLIe FOPHBIE [TOPOEI, [EOA3EeMHEIe BOJbI HE
PaCTBODAKT UX KU BBEIXOOAT Ha IIOBEPXHOCTH B BHUIe MHHEPAJbLHBIX WU
HukoB. Haubonee ussBecTun! MCTOUYHHKK Ceseproro Kaskasa — cop
Bogb! IlsTUropeka, HIBIOUHO-CONIEBBIE BOALl EcCCeHTYKOB, yraeku
BoA»! Kncaosoacka, enesucTeie MUHEpaIbHbIE Boakl JKenesnoBoacic

WA0ROE PACIUMPEHUE BOADl. Boaa nmeeT CIIOCODHOCTDL K A1IIOMILILIED:
FILIONOMY paciIHpeHnio. Bee AUAKOCTH, KaK ¥ TBEPABIE TeJil, pueiiii
wrren npu BHarpesadnu. Mx o6b€émHOE PACHIMPEHNE MOXHO Habsnoanr.

G eV I01EeM OIBITE.

$0PaTOPHLIN ONbIT \ - -
Yunniuee KoIby BOAOH U 3aKpoiiTe npoGKoi CO BCTaBJIEHHOU n”um. rpyh
.’ 1. linrpeiiTe BOAY B xondoe. OOBACHUTE, IIOUEeMy BOAA HATIMT HOHH

KAPCT. PacrsopeHne TOPHBIX IIODOA NPHPOAHBIME BOJAMH HAa3bIK I3 NO TPYOKe. 7 -

KapcTom. B ocHOBe KADCTOBBIX ABICHMI TEKUT XUMUICCKITH TIpoIece
BpallleHU# HEepPacTBOPHUMBIX COJIEM YrolbHOIT KHCIOTHI — rapoonn

TennoBoe paciiupesue KUAKOCTH OOBACHACTCA YBEIHYCHUCM [HICETasT
W cnoboauoro mpodera MONEKYJI.

et 1 Bl § e BN EomRDOORE e IKMAKOCTH KOCTATOYHO PABHOMEDHO PACIIMPAIOTCH C IOBLIIIEIIGM
PO PO
CaCOz + H,0 +CO, = Ca(HCOy),, nepnTypbl. Aexkaovenne cocrapiseT Boja. Bona paclf:%c:’(‘;l(.tjtl::ltan"

MgCO; + Hy0 + CO, = Mg(HCO,),. W unrpeBadyu ceeiiie +4 °C. Ilpu narpesanud ot A0 ¢ .

6 € BEJIUM M UNETEN.
IIpouece npoucxogur BJAUAHUEM YT = . llpu aTom e€ o6b€M yMEHBIIAETCH, aoémo*moc'rb y
pon op AUT TIOA BINAHHEM YTJIEKHCJIOTrO Pasa, KOTOPBIA B . 0 mroTroCTS Boga #Meer opi +4 °Cs

B i i 5 |11 sieflcTBHEM CONHEUHBIX JyUell BEpXHUE CJAOM BOUBI HAIDEIIUFIESL,
A ek BpLt0n0K UM, f0 TeMmaepatypsl +2 °C. ILT0THOCTH BOAR! B a'rolm (‘,Jllm‘.ﬁt.ll.l‘ll.
W, M B CIIoe, JesKaleM Hmke o umeroweM remnepatypy O 'C. i |'u It
n nnycraerca saud. Eé mecto 3aHMMaeT Boja, UMeRINaa 6()‘.!!(!.(‘. ”“"'1'2::‘.:
neparypy. Taxkum ob6pasoM, TIPOMCXOAMT HEpEepBIBHAA CMeIN ¢l
L1 1 PABHOMEpPHOE IIPOrpeBaHue BCed e€ TOJIIHM. Ll
[0 jranpHEHIIeM HATDEBAHWK BEPXHUE CJIOW CTAHOBATCA M(.‘m‘.( .
M1 ¥ OCTAOTCA BBRepXy. 11ooToMy GoJbIIAEe TOJIIIH BOJ® npol p“"?“i“ »f
¢rpo mums 4o +4 °C (maubospiiias ILIOTHOCTE), JAXBHEHIUEE T1POI'EH uu‘
W ((IDKHHX CO08B UAET MeJIeHHO. AHAJOTUYHO, OXJAXUEHKE ’u‘:'uu.u' :n
31 U upoucxoguT 6LICTPO, a JajbHeee oxnamneﬁneuaameéummn.:l. ..-..,T:‘
) UIOAMT K TOMY, YTO BOJOEMBI, HAYWHAA C HEKOTOPOH Ty HIII-.I,’!H'I::lI -
Weseparypy +2—3 °C. Jlaxke suMoil BOZA B BOAOEMAX He ﬂp(_')M(,ll:‘f;“JI .Jt.-
Aun. Bepxuue, foee XONMOAHEBIE, CJOU BOAEI OIIYCKAIOTCHA BH‘H.!, n e .‘m
S MaAIoT UX MecTo. Takoe mepeMeleHne npoui:xozm'r A0 TeX 1op, “-“.x.
sennepaTypa Boab! He craneT +4 °C. Ilpu na.rlbuenmemuoxnaammmu ey
B 0u He 6yAyT OMyCKAThCA BHUR U [TIOCTENIEHHO 3aMeP3HYT. \
‘i 0COBEHHOCTD TEILIOBOT0 PACIIMPEeHHs BOALL HMeeT OYens Gostiiioe

Ioa neficTBueM UMEeHHO 3TOH KUCIOTHI KapOOHATHEIE IOPOABI (Ml
Bak CaCO; u gonomur CaCO, - MgCO,) npespaiaoTes B TUAPOKapii
Thl. B urore o6pasyiores kapcToBmIi penbed ¥ KAPCTOBEIE MTOIIPPRE.

Sonveive Kiasa GopMHPOBAHUA KIANMATA 3eMj’I}I, TaK KaK 006N AL
» it ) X HOCTY HalIed IJIAeTh TOKPEITA BOAOM.
2 J‘.. RAtsansannnn Caepyloenivnit, 3aKII0YMUTENLHA apavpady arott vanu
Hapcr Hetitingpe £O CTRMIK cranat ) ‘ Oy HOCIIIEEH ROBAYIIION afonouic Semat HrMOoe
s = _ g “utu eaopas.
y UL
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© Bp 3HaeTe

P cOCTaBs rngpocgepol
P uro npepcTasnset cobon Muposoi okeaH
) COCTaB MOPCKOW BOAD

5 17. Atrmoccepa

1o ot 3HaeTe 06 aTMOCKhepHoM Janieru?

Kypca BMONOrUN U W3 COBCTBERHBIX HABNOACHHA NPHBEAUTE NPUMEPH,
[ KUBOTHDIE MOTYT NPeACKa3blsaTb NOroay.

OMHUTE, KaKHUMK NPHOOPaMKU U3MePAIOT aTMOCEPHOE AaB/IEHHE.

) uTO NpeACTaBNAIOT COBOM MOPCKUEe BOAHKDI
P PONb MOPCKHX TEYEHHU B8 HOPMHPOBAHWUM KAMMaTa
» PO/b KAPCTOBbIX ABAEHWUHA B POPMUPOBAHUH penibecha

© Bw moxere

) AaTb ONPeAeNeHUs OCHOBHLIX OBBEKTOB, BXOAAWMKX B MOHATHA «Mup
OKEaH» W «BOGb) CYLUIW»

1801 HUE ATMOCODEPDI. CymecTBoBaHMe KHM3HH Ha 3eMJe BOBMOIHO
Lo pst pegUAaMIeMy CO9eTaHNI0 CAMBIX PA3THYHBIX cparc'rcipon, ,rue.uuu‘)-
W4 1LY TIAHETY NPUTOAHON AJA HU3HU. Om«m' U3 BAXKHEHIINX ~ 1o
w10 aTMocdepsl (0T zpew. atmos — nap 1 sphaira — miap).

b OBBACHUTD, UTO TAKOE OKEAHHYECKOE H MATePUKOBOE NMOAYILAPHS, NOKE
MX Ha KapTe unu rnobyce

—

Armocdepa — 9TO BO3KYLIHAA (rasoBad) o60m0uKa 3emuin, yACpHIUCH

) OXapaKTepM3oeaTh XUMMYECKMH COCTAB M LUBET BOALI OKEAHOB M MOpEH, (13 CHITOM 3eMHOFO IPUTAMEHNA U BPALIAIOIAACA C HEH KAK e/HNue

BECTH NPUMEDPBI MOPEN € BOAOW PA3HOW CTENEHU CONSHOCTH -

P Ha npumepe [0NbMCTPUMA NOKA3ATL, KaK OKeaH BAMSAET Ha (POPMHPO

KN1MMaTta cTpaH, 8A0/b HEPEros KOTOPLIX 3TO TEYSHHE NPOXOAUT > :
paH, 84, & P poxoa Armochepa, MOTOGHO caMoil MiaHeTe 3eMua, UMEET CI0HHOE (chon

w ) crpoenue (puc. 69). i .
Tponocdepa (ot zpey., tropos — MOBOPOT) — GIMMKANIIAA K aemuu'i{l 1o
pxooetn obooaxa arMochepst (cM. puc. 69). FIMeHHO MO3TOMY 1 pOTeits
I 1 Heil IIpoleccEl HaXOAATCA B TECHON 3aBUCHMOCTH OT HASEMH X HIk
will., B IPUrpaHUYHOM CJI0€ IPOUCXOAUT TEeNTOOOMEH, BO3AYX ||an.u'!.1(:||a|-
W ' 3eMHOM IOBEPXHOCTH ¥ C BBICOTOM OCTBIBaeT MPUMEPHO Ha 6 Cn
pam e 1000 M, Ha yenosHo# BepXHeH rpaHnle Tpomocheps! TEMICPITY
b e 5o —50—55 °C. 3a cyéT pasHOoCTH TeMIepaTyp np?ncxo}lwr M
-m-mmoe «TiepeMellIuBaHHe» (KOHBEKIXNA) BO3AYXA: TEILIBIH HOWLYX ML
Wi MiWTCH BBEPX, XOJOAHBIR OIIyCKAeTCH BHHS, B Tponocdepe co;s’omlcn-m-.u
Wit eck BCs Baara arMocdepsl (0Ko10 99% ). IMeHHO B 3TON ()()()Jl'(.l"i-
We pouexonudr obpasopauue 00JAKOB, BRIMAAAIOT OCAAKH, HAOI IO/ 10714 51
B MOTEOPOJIOTUYECKUE ABNEHNA (BeTpa, rpo3bl, MOJIHUU U T. 1.). Orono
W, neeit Macesl aTMoc@ephl TPUXOJAUTCH HMe‘I'-lHO Ha Tporocepy. .
Crpatocepa (oT zam. stratus — c.noncn-.l.n) NpoOCTUPAETCA nm.:m-. '| |m.

wociepsl 10 BeicoThl 50—55 KM, 3hech 3a CUET YJ{.I)Tpa(%)HOJIeTOH()I O MY
Wi CONHITA U3 KHeAopoaa ofpasyeTcs 030HOBBIU CIION TIJIaHETLI

302 —- 203.

1hanie o6pasoBaHie 03014 3aTPYAHEHO U3-38 HU3KOTO CONePIKAINS 1Hue
NOPOMAN, & B HIDKHUX CJHosIX armocdepbl HEBO3MOKHO U3-3a OTCYTCTHI
yi PP UONICTOBOM uytaIgn. O ANaTeHUM O30HOBOTO CJIOH JUISI JRMANN

P Ha3BATb UCTOUHHKK, B BUOE KOTOPbIX NOA3EMHBIE BOAbI BbIXOAAT HA NOK
HOCTbL

» 06'bFICHI4Tb, B UEM 3aKSIOYALTCH aHOMaNbHOE TENAOBOE pacCLIMpeHWe BOg

) BoinonHuTe 3agarun

I. OnuwuTe KPYroBopoT Bogbl B NPUPOAE W ErO 3HAUEHUE ANSA XKWBOH W HE
BOM NpHpoael.

2. NpuseanTe APUMEPLI HETUAMUMBIX MOPEH Ha 3emae. B uém ux ocobBeHHOoL
3. JaiTe xapakTepUCTUKY CONEBOrO COCTABA OKEAHUUBCKOMN 804bI.

4. Cbopmynupyiite, uto Takoe BOAHA, WTHAb, 3616b, NPHBOI, NPHUAKBYLI U O
Bbl. Kakue M3 nepeuncneHHbIx ABAeHWi ONUCHIBAIOTCA B CTUXOTBOpE
M. 0. NlepmonToea «MNapyc»?

5. NpveeanTe NpUMEpPbI XONOAHBIX M TENABIX TEYEHMH, NOKAXKUTE X ponb B

HN NPUBPEXKHbIX CTPaH.

6. OBvaAcHUTE, YTO TaKoe KapCT W B USM 3aK/IOYAETCH AHOMAbHOE Tenno
pacllMpeHuWe Bogbl.

© Temei ana pedreparos - - vl

I KOxHbi OKean — naTbii okean 3emnn. I Capraccoro Mope — 3aragka npu
Abl. . Mopsa-o3épa Ha 3emne (Mépreoe, Kacnuiickoe, Apanbckoe). | Kapcro

newepbl B Poccuu, 5. Mopckan Tema B auTepartype v uckyccTee. WALICH TUIAHCTHRE DL YARNeTe neminoro nosie,

— — r———— 145 \_
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Puc. 69. Crpoenme
atMocdepel

Hunnpnoe (Cenepuos) canmnne — o1er e oe SIRaenne v nonoedwuepe,
ACHIE HOIOB 00, ACHECRIeM SN pIRCeHHIDX AT, AeTHIRnX or

Hoenougenne osonom VI o ronanra
AYUCHUST HPUBOART 1K yIeanaenino remnep
PBlL, B BEDXHRX CAOAX CTPwrocdepbl onn no
Maercss go 0 “C. B erparocipepe roke Haty
I0TCA BETPa — rOPU3CHTAALHLBIE U (B MCN
CTeNeHHU) BEePTUKAJIbHBIE ABMIKEHUSA paspe
HOrO Bo3ayxa. Ha Bricore 20—22 kM oam
00pasvBaHne KaneJbHO-XKHIKHX nepaam
BbIX 00JIAKOB.

Mezsocdepa (ot zpev. mesos — cpeanuit)
CTHPAaeTCA JO BpICOTHI OKONO 80 KM Hag mo
HOCTBIO 3eMau. 37eCt BHOBD TeMIIepaTypa i

Huorn BLIAETAKT M ChMIA 110CHeHUH, BHEIIHHU CA0M a'llmoctluun.c

L] L " gy 5
neipepy (0T 2pexn. exo — cHapyxku) — ot 300 g0 2000 kM. .H(,.l' KUE I |:mn.|
s M TeJIUA, HaXOAAIIUeCH B 9TOH KpaliHe paapemet.m(m obono uu.;
4 Y1) ¢ OTPOMHBIME CKOPOCTAMM, AOCTHraldT BTOPOH KOCMWMGCKOI
WCTH 1 YJIETAlOT B KOCMHYeCKoe IIPOCTPAaHCTBO.

2 1AB BO3AQYXA. Bo Bropoit nonoeuHe XVIII B. JlaByasse ycranonna,

o7 Ao ~80 °C. Braru saeck snuuroxuo maso, L WYX — cMech rasooBpasHEIX Bemects: a3ota Ny (Ha ero o upa
S il i 5 oGpasey wies /. o6béMa Bosayxa) u Kucaoposa O, (¢ o6beémHOM monci /).
TORNHX JCAAHEIX CCPEOPHCTLIX 0GNAKOB. Jeen L GHIIIEM TIPEACTABJIEHUSA O COCTaBe BO34yxa OplaH yTouHenn, H nn

Iocneauasa oGonouka aTMmocepsl — T
cpepa (or zpey. therme — TEIIO) TIocTel Wit ACTH BO3AYXA. ,
NIEPEXONUT B KOCMHYECKOE IPOCTPaHCTRO., ilocmosrnoie cocmaghbie wacmu 8030yxa (taba. 6) — 9To asor, KNeJr
KHe JHAYeHNS TeMNepaTypel B TepMocde| 2 u DHaaropofHble rasbl (B IepByI0 odepeab aprow). Comepacanue mx
200 ro 1000 K) Hennan BOCIIPMHUMATH Gyic
HO: eCJI1 MBI IOCMOTPHM Ha TepMOMETp Ha
re 600 kM, oH He NoKaMmeT BBICOKOH TeMIe|
pel. Tepmocdepa ouenn paspexeHa, mom
AQTOMBI X AMUAYECKHX SJIEMEHTOB U UOHBI ABU
cA ¢ donbLIAMH CKOPOCTAMMH, 06Ia731I0T It
KOM KUHEeTHYeCKou oHeprueii. Ilpupené
SHAYEHHA TeMIEPaTyPhl M ABNAIOTCA Mepoil
HETHYECKOH 3HePTUH HACTHIL. IMponerarony
pes TepMocepy cOyTHUKM Hau MeTeop:
HPaKTUIECKU He MCHBITHIRAIOT COMPOTHBN
BO3AYXA U He HarpesawTea. Mereopougs ¢1
10T JIMIIE B HUIKHUX CAOAX TepMocdeps!, Ha
HHIE ¢ Me3ochepoit.

B Bepxaux cmoax TepMocepLr rasel I
AATCA B BUAE OTAENBHBIX ATOMOB, KOTODBIC
KO NpeBpaINATCAd B 3apAKEeHHbIe 4acTHI|
HOHBI — B Pe3ynbTare TOTO, 4TO OT HUX OT
I0TCA JIEKTPOHBI NOJ JeHCTBHEM KOPOTKOIK
HOBOJ COJIHEYHOH paguamum. Hoaromy sty
TepMocdephb!  HASBIBAIOT voHocdepoi.
MOHOCGHEPE XapaKTepHa BLICOKAA HadIeKT)
BAHHOCTDb U CIIOCOOHOCTE OTPAMATDH, KAK OF :
KaJa, AJMIMHHBbIE U CPeAHUE DANHOBOAHEL. B M

1= BpeMA pa3jJiMyalT NOCTOAHHBIE, NIEPpEMEeHHbIe M CAYUaUuiLie <0

Y =uluihepe NIOCTOAHHO. .
{lepemernnoie cocmasrbie wacmu 8030YXa — 3TO YrACKHUCHALIA I (g

3,003% mo 06bEMyY), BoAAHBIE NAPLI M 030H (okoio 0,00004% no ofiue
} CojepikaHue UX MOYKET CHIBHO U3MEHATHLCA B 3aRUCHUMOCTYA (1 1
WX ¥ AHTPONOTEHHBIX YCIOBUI. '
I8 caynaitibim COCMABHBLM LACMAM 8030YXaA OTHOCAT NbLIb, Mmcpfun;i
W AMLT, IBLJIBIY PACTEHHM, CAKY, MEeJ, KPUCTAJINKE JLAA U MOPCILH)

"Tammuna ()
NOCTOAHHDBIE COCTABHbIE HACTU BO3JIY XA

Copepxanue raza, %

L no o6némy no macce

Auerr (N,) 78,08 75,51

23,15
B nopoi (Oy) 20,95 3,15

.28
Kpuon (Ar) 0,93 1

125
Penadi (Fle) 0,00182 j),()(; 3

O,00007
Heon (Ne) 0,000563

cdepe BOHHKAIOT MONAPHEIE (ceBepHbIe) cUAHMSA, a TakKe MOIOHBIC )
TPHYECKHe TOKH, KOTOPbi€ BHI3BIBAIOT HAPYILEHUE MATHUTHOTO noas 3e
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¢ et MEADEA ML 0RO
CONI, HEROTOPLIG PG, 18TOM OCITe 100, 16 TOp L nﬁpuuym'l' ML RNITRY N PIIEES TTPOAONINCNTEI, 19, 100 QUENIIM YOI X, A0 ¢rnbiay L

» , fy Ay
AOACAN (OKRCHALL CEPBI U A30TR), U T, A, F0 CIOST OJICHO TEPOETI el wann misimy s b ner,
Py e He MEReE I ITPOGIIEMIL, CHABIEANA ¢ COCTIBOM aTMo]e

O30HOBbLIE AbiPbl U MAPHUKOBbIA 3O®EKT. Ha niicore 20—25 KM RO BACTCS HAPHAKOGIIM MpuKTOM Wi ATMOCHEPHLIM TENANNNLIM

TIOJIOXKEH O30HOBBIA cJoii. Ero 6oJiee TOYHO 1 3HAYUMO HASBIBAIOT O herom. IroT AQPeIT BLIBIL COACPIKRRTEM P arMocdiepe yeieiora
BBIM ILIUTOM IIJIAHETHI, 1, HOANHOIO TTapa, MeTalsin U JIPYIMX upnmecsu, KOTOpPbIE ()6Jul,!llllﬂ"l“('l'l‘1:;
Ecaun npusecTH 0666M BCETO 030HA aTMOCHEPHI K HOPMATbLHBIM yea 1O B0 TPONYCKATE CKBO3L ceda co.rlmue!mmn CBET, HO 3anepmm'u.tl' T-‘ I'e
aM (tremnepatypa 0 °C, gaBreHue 760 MM prT. eT.), TO Ha BeIcOTe 20 It e HaIydeHne, uexojdiiee oT 3eMHOI mosepXxHocTu. B pesym.’:‘uu 1
PacnpenennTca BOKPYT IJIAHETHI CJIOEM BCero B 3 MM. OUeHb BajKHO Ot Wit 11 AHeTe HaBMoZaeTcd MOCTeNeHHOe TOTENJIeHHe KIUMATA, 1)k, 10

WRaen ¢ HauanoMm XX B. CpeaHAA TeMIeparypa 3eMJN MOBLICHJULEL 1A
%4, B wawmTw AHN moTemteHue coctasadet 1 °C, a k 2020 r. moacet o
wuyrh 2,2—2,5 °C. K KakuM nocaecTBUAM ITO Npusenét? B nepuyio
Wyl — K TIOBBRIMIEHHIO YPOBHA MUDOBOIC OKeaHA M, CAJOBI'UGLIIG,
UIIICITUI0 TPUOPEXKHBIX PAMOHOE MOpPEN U OKe4aHOB, & TaKMe nimell
10 M POSHBIX ¥ KJIMMaTHYECKIX 30H HA 3eMHOM il1ape, i
lHpejcTaBiaeHe 0 TMApHNKOBOM 3ddexte Aaér c.ne,uyrommf LM,

AU It KAPKMII IOJJeHb CeCThb B aBTOMOGMJIb, MPOCTOABLUIKH XoTs B
tl 1) MUHYT HA COJHILE C 3aKPBITHIMU ABEPAMH, TO HA COOCTBENHOM (Ll
MIILHO OINYTUTD, KAK PA3HUTCA TEMIIePAaTypa CHAPYIKU K BHY'TPY G0

1¥e:é: J1@J10 B TOM, YTO CTEKJIA aBTOMOONIA HMEIOT PASTNUHYIO uponmu.u-

:u fi U1 TYYelt BUAMMOIO ¢BeTa H NHMPAKPACHBIX JyYel, IodToMY It HitM
1Y eSIBHO IMOBLIIIaeTCA TeMIIepaTypa.

HHUTE 3TY TOHEHBKYIO «IJIEHKY KUBHHU» , BéZlb HMEHHO OHA 3aIu1IaeT 1)
NIaHEeTY OT I'YyOUTeILHOTO YABTPAGHOIETOBOTO M3 Iy IeHNA CoTHma.

B macToaulee BpeMsA BOSHUKJA yrposda paspyIUeHHS 3TOrO A
B NEPBYIO ouepeAb MHOA ZeHCTBHEM COAEDIKALLMX XJOp COeAUHEHM
$PeoHOB. ITH COEAMHEHWS HCIOAB3YIOTCS B XOJOZMIBHLIX YCTAHGO
1 a9pO30JIbHBIX YIAKOBKAX (B BANOHYMKAX ¢ Ae30Z0PAHTAMHU I T. A.).
TOHYEHNEe O30HOBOTO C/1071 HA3bIBAeTCA 030HOBOM AbIpoii. Kak ona o6
ercA? B BepxHUX cioax aTMocdepsl MOJNEKYJbl (PPeOHOB momajalol
BO3IEMCTBHE KOCMHYECKHX JIyuel, B peayIbTaTe Yero U3 HUX OCBOGO)
ercda xa0p. OH COeAUHACTCH C O30HOM, a 3aTeM 5TO COCAUHEHMe BHOB
pyliaeTcd, OAHAKO B NAHHOM ciydae obpasyerca He 030H O; M XJ0
a kucaopox O, u xjop Cl. OcsoBoanBmuitca XJaop TYT Ke CoOeXMHs
€ HOBOI MOJIEKYJIOH 030H4, 3aTeM IPEeBPALAET ero B KHCJAOPOL 1 T. A.
CYHTAHO, YTO 1 aToM XJI0pa MOXeT paspymwuts 100 000 Monery
ITOT NPOLeCC UHTEHCHBHEE BCETO MPOMCXOAUT Haj AHTADKTHAOM, O
0BelHEHHBII 030HOM BO3AYX PACHPOCTPAHAETCA TIO Beell [ITaHeTe, a i
MECTO HOCTYNaeT HOpPMasibHbIH Bo3ayx. Tak AHTapKTHIa NpeBpami

ATMOCOEPHOE AABNIEHUE, BaM N3BeCTHO, HTO aTMOCHEPa OKAZHIBART 1IN
s 1K 10CTE 3eMJIN SaBJIeHNe, KOTOPOe TaK U HasghlBAIOT — arMochapiios

Bannonmne,

B CBO€OOPA3HBIN XUMIYeCKHil 3aB0A, H2 KOTOPOM I'oJ 3a TOAOM VHIYTI I*ee ITMTATE ero TAK, KK PAacCYMTHIBAIOT AaBJEeHHE XMHAKOCTH iy O
eTCA O30HOBBIN IMT myaHeThl. Celuac GOJBLUIMHCTBO IPOMBILILIEN Juyll, HEBO3MOMKHO, [TOCKOJABKY MJIOTHOCTH aTMOChEpPH] 3aMeTIio Hiame:
CTPaH NPeKPaTHIH BBHIYCK (PPEOHOB, 3aMeHUB MX APYTHMHU BelIecTB waeerest ¢ Beicoroit. [ToaToMy aTMocepHoe AaBieHHE OBIIO ONPEACICI
Ho yuénsie nogcunTaan, yTo UMerOIHIACS B aTMocdepe 3amnac (hppeoHo! ecuepuMenTtankHo, B 1647 r. ero BNepBbIe

WiMepua  UTANBAHCKHUN (QUSMK N MaTeMaTUR
B Toppuvennu (1608—1647) (puc. 70). ATmo-
wlipuoe JaBIeHMe OKAa3ajoch PaBHEIM 760 MM
PEYIIoro ¢Toa6a — 3TO HopMallbHOe aTMochep-
uoe panaenre, C Tex Mop eAVHUIEH JaBieHHdA
punrneress 1 My pryTHoro cronfa (1 MM pT. €T.).
Do miecucremMueaa eguauna, B CU egmHHIER
WU, B TOM YHCIe U aTMochepHOro, siBJiA-
wiest | nackans (1 ITa = 1 H/m?2). CooTHoIIeHUe
WY DTUME eIMHUIWMK TaKOBO: 1 MM PT. CT. =

v 133,83 I1a; 1 IIa = 0,0075 mm pr. cT. B nacka- Puc. 70. Onbit 3. Toppu-
YEN/in NO UIMEPEHHIN
aTMOCEepHOro AAISIK

et el B TeueHue 100 seT paspyiuaTs 030HOBLIE cia0ii 3eMIH.

B 80-x rr. XX B. MUDOBOe COOOINECTBO HAYAIO NPHHUMATE Mepbl 110
KpaIeHulo Tpous3BoAcTBa (ppecHos. B cenrabpe 1987 r. Beaymumu e
HaMM Mupa OhlIa nmoanucana KOHBEHNMS, COrIacHo KOTOpOH cTpam
1999 r. gomx bl 6B CHUSKTH NIOTpebiIeHMe GPeoHOB B 2 pasa. Yixe
AeH W IUMPOKO HCIOIL3YEeTCA 3aMeHHTeJ b (DPEOHOB B adPO30IAAX —
nan-6yranosas cMech. OHa NOYTH He yCTyNaeT PpeoHaM MO HeoBXOAMM
napaMeTpaM, eJHHCTBEHHBIM MHHYCOM SBJSETCA TO, YTO OHA OTHEONA
JIyumuM samMeHuTeIEM PPEOHOB AJIA IPOMBILIIIEHEAIX XONOMMIbHBIX y
HOBOK cefiuac ABlAeTCH aMMHAK, OTHAKO OH OYEHb TOKCHYEH U SHAUMT
HO XyKe (PPEoHOB Nno (HPH3NYeCKUM mapaMeTpaM.

Brarogapsa coBMeCTHBIM YCHANAM MHPOBOTO COOBILECTBA, 38 OCI€eL
AeCATHIIETAA NDOU3BOACTBO (DPEOHOB COKPATHIOCE, HO UX NCIOJAb3ORI

X NOpMAaJILHOEC eMocheoe Jrieitne paBpEo
1000 325 1a, vorw npissepie 10" T,
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Puc. 71. Bapomerp-ane-
pouna
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Bricokoe nasaenue

Puc. 72, Cxema obpazo-
BAHWA: @ — LMKAOHA;
6 — aHTULUMKAOHA

SOBAHUA ATMOC(HEPHBIX (DPOHTOB HET, TAK KaK BOZAYX ONyCKaeTcs U pi

KaeTCA B CTOPOHEI.

o mamepennn arsospepioro aanaeirm
NOJLSYIOT 1ITPUOOD, i Buem il Oapomen
Hocrarouno rounmm, no neyotnnv B o6
HUN ABJAAETCA DPTYTHBIA Gapomerp, 1opo
TPYOKe € PTYTHIO, KOTOPYIO MCHOb30BAN 1!
gennn. Ecnu K aTo¥ Tpy6Ke npUKpenuTs Mk
TpOrpaiyupoOBaHHY) B MUJLINMETPAX, TO 110
COTe CTOIHA PTYTH MOMKHO CYAUThH O 3HAYeH
MOCtepHOro AaBjeHnsa. Menee TOYHBIM, H
nee yAOOHBIM B MCHOIB30OBAHKU ABJISETCH
MeTp-aHepoug (puc, 71).

BETEP. MaMeHenue gaBiIeHUE BLIZLIBAT Me
LieHHe BO3ayxa. Bosayx asuskercs Hempepi
OH NOAHUMAETCS WJIH OHYCKAeTCA (BOCXO/]
WK HUCXOAfALIee ABIIKEHHE), a TaKKe Mep
IjaeTcs B TOPUBOHTAIBHOM HAaNPABICHUH,
3yd gemep.

B 3aMKHyTO} 06JaCTH MOHUIKEHHOIO bt
HHAA BO3AYX YCTPEMAAETCA K UEHTPY, OF
HAACH BOpaBo B CeBePHOM UOMYINADUA M

. 73, TaiichyH (0} v cmepy (6)

% STt

¥ r0ii, KoTOpad BBLAEJMUNACH P B3PbIBE aTOMHON 6omOb1, cOpaIICIn
kl

X NpocHMY. = -
IleroM MOMHO Hab1104aTh HeOoNbBIINEe 10 PasMepy {(60—450 m n Af,,w,ﬁ
i} CliAbHBIe BUXPH, KOTODPHIE CILYCKAKTCH U3 FPO30BOro obIAKH KO ;.‘ -
. — ne, 71 :
JIC)HX HOCTH 3eMJIH B Buge cronfa uiu pyKasa, — 9TO cMepU (p ;

B0 — B IOxHOM. Bosrukawor Bocxoaammue { lwpxHeli YACTH OH BOPOHKOOOPA3HO PacIINpAETCA cnuf;?::l':; :i' :::.:,":.,
P¥ — HHEKJOHEI (puc. 72, a). Ouu — ocuol i, ICorna cmepu AocTHraeT MOBEPXHOCTH 3€MJIH, TO egolgﬁe'r o 1,0 kM,
HCTOYHMK BJArv, KOTOPYI aTmocdepa Jiu TAHOBUTCA TIOXOKel Ha BOPOHKY. Beicora cmep:gm:ﬂo pe:mnm‘ e
BpaljaeT Ha 3eMIO B BUAE XOMKAA H CHOCA, % inopocts — 1o 300 M/c. BosHHKAIOT CMEPHH [IPU He

NIBIE M XOJIOAHEIE BOSAYIIHEIE MACCH] ABHH)
N0 CIMpany K UEeHTPY IMKJIOHA, o6pasys a

HeTBYET KAy 3aCH¢ bl
chepHble PPOHTHY ~— FPaHUIIBI Dasgeyg M LN IaBIIEHUA CHAPYXH U BHyTpH CMf,-pt{a ﬂ;e' y o -
- (i3] ¢KJTa, KOTOpas MOTJIOLAeT BCE HA CBOEM IIyTH: IoMa % : i
. ! % EMOB U T. 1. UaBecTinl ¢ily:

B samiuyrolt ofinacty nosumengoro an Ji# 1) FOHBL, JKIBOTHBIX U JIFOAEI, BOLY U3 BOXOEM a

Siil, KODIA JAJTEKO OT MeCTA BOBHMKHOBEHUSA cMepUa BhINaal1u l:[a(‘o)i")lil‘:‘ ml :u:
Jiitisg, JTACYIIKH B faXke cepedpaAHEBIE MSHeTbI, 3axnaqglmmz (():“ A] M(.'"mw
SinpEOro Kiaaga. ExerofHo oT cMepiell, HAIpUMED B EBe[]) m,l‘uﬁ,l".‘.‘ -
{tum onu ObiBaroT HamboJee YACTO M HASBIBAKTCA TOPHANO),

HUsA GOPMUDYIOTCA HUCXOAAIAE BUXDH — @
UMKIOHBI (pHuc. 72, 6). B HUX yenoBuil A8 0

Betep xapakxTepusyercsa CKOPOCTBIO, CHJION ¥ HanpaBaeHueM, CKOpM
BETPA U3MEDPSETCA B METPAX B CEKYHAY (M/C) MM Basiax wikais: Bug
ma (1 6amn — okono 2 M/¢). Hanpasnenne BeTpa OHpeACTAELTCA TOH Cikl
HOJ FOPHU3OHTA, C KOTOPOH AyeT BeTep (1
HBIH, IOTO-BOCTOYHBIMN, CeBEPHBIH U T. N

CaMble CHJILHBIE H ONACHBIE MHKION I
aTo Tardynsl (puc. 73, a). Berep aocrur
cxopoct 90—110 M/c u obranaer orp
HOH 3HEPryeil — B MOJMUAJINOHA pai o

A} qeytoBEK.

™
WIAMHOCTbD BO3AYXA. Hapaay ¢ arMochepHBIM JaBIeHUEM, II!IJKIIICI':“'
NG anTeeM COCTOARMA aTMocdepsl ABAASTCA BAAKHOCTE. Qua xapa

pRBYeTCea CoOaepAHaHueM NROJAHOTO TIAPA B BO3AYXE.

-

Betep, rerep! Thl Moryu,
Tz rowsems crau Tyy,

O AP, CONeR
Tar Bomryents cune mope, AGCONOTHAS BAANOCETL () — HTO IIOTHOCTE: BOASIHOTO Hapa, ]

3 ospyxa.
Beroay neeinrs ma npocrope. .. JERLETOCS B BOMLYXE, 1L MACen BO/SNTOTo apa B 1 w3 pospy

A Hyuwnun

—
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. argh » g . )
Faomnna aGeonornol  ommsnoery we/m, Oenomnenne  afen, A nocen mIMepior ¢ ooml

NOUR  LANKIOCT] (M) & wwrnocry HACHINEHNOIO  DOANHOrO. DL L PHrPOMOeTpoOR 1 DX oM

IPA JAHHOU TEMHEpPATYPE HABLIBACTCA OTHOCHTONLNON BAAICOCTH o {pne. 756),
¢=p/py*100%. WainoeTs,  BOSAYXH  arpher
- 3HayeHMe IUIOTHOCTH HaeC LAY IO PO B SKUAITN HCNOBEKRN,
)» HanoMuum, uro HACHLW eI BLIL HOro BOZAHOTO Mapa mpH To wix w pactedmit, Ias xopo-
Rap HAXOAUTCA B JUHAMUYECKOM HHOH TeMIlepaType BO3AYyXa i CIMOUYYBCTBHUA YeJIOBEKA OT-
PABHOBECHUH CO CBOEH X UAKOCTHIO, POJIOTH ONpPEeeaAnT MO CHeI (enLnns BJAAXKHOCTh BO3AYXAa

pun  Ouere 40—60%. Ecanm
Wil HOeT), MEHBIIEe, TO 3TO BeAET
YL RAGIIoMy HCIAPEeHUIO BOABI
WpN3Ma M BBICHLIXAHHUIO CHH-
wx 0(0JI0YEeR HOCA, TOPJIA, JIET-
, I HOBBIIIAET BEPOATHOCTH Puic. 75: Throsomard (o) N nekbanies ('
wyanbix saboseBaHuii. B 3THx

Wik NeodXoauMO YBIIAMHATH

¢ & 1 IKUJIBIX M CIIY2KeOHbIX IIOMeLIeHUAX.

n‘r-: WAKHOCTH 3aBHCUT KJMMAT B TOM MJIY HHOM peruone. Bosbinoe ann
-uu UMeCT MH(POPMAIUS O BJAXKHOCTH BO3AYXa A npenc}ca:mmfn :u:-
MPUBSAET K TOMY, 4TO NDH If - IGITPOSL BA2YKHOCTH BO3AYXa BAMKEH JJIA COXPAHHOCTH 11PONII ;u‘-
PO TeMnepaType nap craHGiy | il weicycersa. B sanax Myseer OGbIYHO BUCAT 'repmuome'rpm n mil:txpunufr
mesnem,  Cornacno  Tafiuy ‘ KOTOPDIE TIO3BOJAIOT CAEAUTD 38 TeMIEePATYPOH H BIAMITOCTLIC Bk
AaHHBIM, 3HAYEHHE DTOU TEMil
TYpBI paBHo +10 °C. TIpu gan
reM ITOHUMKEHUH TeMIOepaTyp
Puc. 74. Poca ASAHOA map Ha4YHET KoHAew

BATBCA M BRIIAAET pOca.

/ HBIM Tabaunam,

/ Yem Gosblle OTHOCHTEILHASA BIAXHOCTE BO3AYyXa, TEM OJIHMKE CO,
IWMICA B HEM IAP K COCTOAHUIO HaceilleHusa. Tax, nocsge goxga o
TeJbHAs BAAYHHOCTH BO3AYXa OLIBAET OYeHb BLICOKOH I IIOPOI paBHA
B sToM cnyuae nap, conepskauiuiica s BO3AYXe, ABNACTCA HACBIIIEHN

C BRAYKHOCTBIO BO3AYXA CBAZAHO TAKOE NPpHUPOAHOE SABIEHHE, KaK

AeHue pocel (puc. 74),

IIpeanonoxum, aro abeosnn

BJIAXXHOCTb BO3AYXA OPU TEMI|

type +18 °C paBua 9,4+ 10 4,

INonusxeHune reMaeparypsl B

o

Touka pockr — 3To TeéMuoepaTypa, IIpH KOTOPOi BOAAHOMN map, cu
mamnﬂca B BO3AyXe, CTAHOBUTCS HACBILCHHBIM.

IlosATHO, YTO AJNA HPUBEASHHOrO BHITIE IPUMEPAa TOYKOU POCH Hi3J
cA TeMneparypa +10 °C,

o/ / 38éaak! MepkHuyT U racuyT. B orue o6xaka.

Benwnii map no nyram pacerunaercs.
4 Ilo sepranbHoil Boge, 0 KycTaMm M03HAKA

Ot aapu anbiii cBeT pasgnubBaercs.
Hpemner uyTknii kambin. THINL — 6eanagbe BOKPYT.
YyTh NIpHMETHA TPOMHHKA POCHCTAL.
Kyer sageHems nmiewom — wa auno rebe BAPYT
C sucreer GpuigHeT poca cepeGpucTad.

Puc. 76. b. Kyc1oe
aven. fpoaa.

1919 5.
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OBNAKA U OCALIKH. -
¥il Hpn kongencagmn soumoro napa o rmocdiepe 210 OO0, NI 1A 110

WHICAIOT MAJCHBLICHE KARGALIKH BOAB), KOTOPME IIPH OROICCHINY TeMIl

:z:;; )1{1:31;;&1;:31::;1 :ochaucwamumu AbAA. QIO TONLIO OXTAM
3 TOYHO, HYXXHO, YTOObI OH COACPKAT KA

6yAL TBEPABIE YACTHIBI — IEHTPH KOHASHCAIUH (HEITHHKH, KPHUCTAN

conn u T. In.). Tax BozHUKAaIOT 06MaKa, KOTOPLIE MOIyT npOJ;nTLCﬂ S

MM 00pyLINTBCA IrpagoM. B Kamystix

preres rymann, aicnm oD, Y v
SO0 SEMAN ST oA, Oeo0e o neReeriin CHORMR TyMaiinmi (¢ro
i BenncoGpuranun — Jlonjon,

W i 1L MPOMBIHIAGHHLIM POPOAOM ATMIKEHAE ROFLYXA NEHITATITEIL
10 TIM UACTO 00PABYETEN EMON (dHied. SINOK, OT smoke ~— amm u fog

1 CKOILUICHHE SACHATLIX HAPOY, HIBIJIEBBIX YaCTUIL, KONOTH Ik Y
yysanie, Ilon aeficTBEEM CMOTR PASPYIIAIOTCA SAAHUA U APXUTEICTY P

g .
ASHBIX KPHCTANINKAX OGIAKOB BOY CUOpPYIEHHd, OH OYeHb BpelieH JJIA 3A0POBRA JIIOAEH, TAIL 1K

JIxo6ar0 rpo3y B savasn

Korna Beciniuﬁ, nepgi;ap?om, pm; ;:)?JI%KH::H;:H‘* H OTpULaTeabIt Wi nier wiM 060CTpAET pasiudHble 3a00IeBaHNA.

Kaxk 611 pesssica n urpas, - eHH;,Ian}yq:CT::Te MMy Pa3smy Taunm obpa 30M, SHAUEHHE aTMOC(epE! TPYAHO Nepeoler AT, Ot s

Tpoxouer B Bebe romyGom. o akon mIH O GJIa::!oH ORHOTO H/IH Pik | tnoeoGpasHOl «moAYIIKOH 6e30IMACHOCTH Y MEXAy 3eMJI6H U Koemo:
M 1 3eMJISH 1 4111 e €6 CJIOH 3AIMMIIAIT 3eMTI0 OT JIEKTPOMATHHATHLIX BOWeH:

D Tiomuee - s
KHBaEeT TI'UradTcKasa HCKpa — Mt i, 1H1OTOKA 3apAXEeHHbIX qacTHI, 1 KOCMHUYECKOH NbIJIH. CJ]()M Hrmies

e, colpHuKacalnuiica ¢ yurocepoil H rugpochepoil, yuacruyer o

(puc. 76), koTopasa Yacro compoBox
wpna slioM OOMEeHe BHepruem, a Takke BAAroy M APYTMMH XUMHUGCKN

cA 3BYKOBBIM ahheKToM —

Hnorga conHeursle TyYn nmogcseunBaooT oﬁ.uq;?c)o 5003 nour;izmzm;;
TaTe 4Y€ro BOSHMKAET pKoe U 3hPeKTHOe ONTHYECKOe HBJIBHl:le ]
chepe — pagyra (puc. 77). Bro aBrenre o6BACHAETCA IPEIOMICHHEM
CJIEAYIOLeH JUcepcuet (T. e. pasnoykeHHeM Ha COCTABHEIe YacTH) COJM
HBIX Jy4Yell B KaOAAX JOMKAA HUNH oBXaKax. Korza rosopsar: Bce 1
Pazyru, — TO HMeIOT B BUAY CJIeAVIOINYIO MOCJIeNOBATEIbHOCTE B¢ !
[OJI0C: KpacHas (BHYTPEHHAs), ODaHMKeBadA, JKENTadA, 3ej6HAN :
CcuHAA, humogeToBasd. ' ;

IIpu noum %

. Enoe ' l\};:;gl;ﬂ :Ien;:cr(r)epaTypu BOAAHOM NAP, HAXOAALIHIICA B HpM 9 HitK BO3HUKAET BETER
PBI, KOHACHCUDPYETCH, IIPeBPAalllafiCh B FHUIKOCTI, ) 110 TaKoe aTMOChepHOE AABACHKE Y BAAXHOCTb BO3AYXA

B 01 OCT BAME.

B 3HaETE

i 1poenme atmocdiepbl

) i1o0cC1ae Bo3gyxa
A N10 NPeacTasNfoT <060l 030HOBbIE AbIPbl K NAPHUKOBbIN 3dhthexT

I kax obpa3ylorca obnaka 1 0caaku

Bel moxere

OGDACHHTb, YeM OTAMuaeTca Tponocdepa OT cTparocepsb, mezochepnl,

1upMoceps!

]cCKa3aTh, Kak 0bpasyeTca 030HOBas AbIPa, KaKWe XUMUYECKHE NPOLECLI
HpPH 3TOM NPOUCXOAAT

(XapaKTEepU30BaTb OCHOBHbIE NOKA3aTe/IM NOroAbl — TeMneparypy BO3AYXA,
aimocthepHoe AaBneHue, HanpasneHue 1 CKOPOCTb BETPA, BAAXHOCTL BORLY

xi1, 06AAUHOCTb U OCAAKH
GGBACHWTD BAWAHHE Ha NOrOARY LUKAOHOB Y AHTHLUKAOHOB

7 BeinonHuTte 3agaHunA _ il

Puc, 77.
I Pacckawute, YTo npejciamnser cobol armocgepa, kakue chou 8 HeW nLiji-

B. Kycropuen,
focne rpoabl, HIIOT,
1921 2,

! NepedncnnTe NOCIOMINLIN COCTABILI: HAaCTH BO3AYXA.

e —
Maol amup 15 '-\
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- st iy AKX HIIIAW, KOk TAPRHITROB wupaxr, oan
ABIRA, WHKAION, Betep, TakdiyH, cmepu. Yem ong ONac I, HaknMn Oegamu
3AT MOQAM?

U3yueHue
KOANEKLUHUH FTOPHbIX NOpoA

i1 ‘ 10
e PAGOTHI: HAYSUTLEN GUHUEHITDL WHETTNUA BUJL TOPILBIX NOPOJ,

4. Obvacnure, kak obpasyotcs obnaka, T MaH, CMOT. e
' o ‘ WL POBATE KX 110 IPOMCXONGLCNIIG U MUEEPATEHOMY

%. Hasosute npubops, ¢ NOMOILLIO KOTOPLIX M3MEPSAIOT aTtMoCthepHOe

110 TPy oOpay
HWe, BNaXHOCTb BO3ayxa OpYAOBAHWE W MATEPHANLI: KOJUICKINA FOPHAIX IOPOA, I
¥ -

), Vl('[aM(’l) G X I’a (4] I Uc Ba T (’[)() yBe U I
Y p HH H 3 Ha » I

6. CpaBHuTe Takue onTuueckue sBReHHA B armocdhepe, Kak cesepHoe ¢
M paayra, o6bACHUTE HHINUECKYIO CYLIHOCTb 3THX ABNEHMIA,

O Tewsi ana pecheparon RN

Armocchepa 3eman — Hawa sawmTa o1 KOCMoca, 7 Cwmor B flonaone 1¢
1 B Mockse 8 2010 r.: cpaBHuTenbHAR Xapakrepucruka. 3. Cmepum, ux knac
Kauns, NpUikHbI U MecTa 0BpasosaHks. 4. Cambie cTpalwHsle yparasb! 4 Tan
NOCNEAHErO AECATHAETHA,

‘pa6o‘|'b|c-aocc-og-aooooovoo.-ooo-cc'-ccqooc--

e
g MOTpHTE 06})331]’,1:1 IOk yBEJIUMUYUTEJBHbIM CTEKJIOM, ONPCHACIITTe,
lw(:M yImam o mnp WM, Mo
HYeCKHUM, 0Caa0 )
p OMCXOMKACHUIO (MarMar
ol . 34 HO- UAUW MOJUMune
AJILHOMY COCTaB (MO
A0 |¢ )H‘IOCKPIM) U o MUHEP o
] :llilM) OHM OTHOCHATCHA, 3alUIINTE HA3SBaHUA OPHLIX IIOPOA It ny
4 ».

Gl ILIATE € IO CaeayIonleMy JIaHy: - —
1) IKAKOTO IBeTa Hopoaa, obaxaeT 1 oHa One .

#) sipJIgeTed IOPOoJA MOHO- WIIK NOTHMUHEDATPHOU, b
') ¢ceny Iopofa MOJUMUHEPaibHAA, TO KAKIMU MUHED

NPAKTUHECKUE PABOTDI

EJ Msyuenue 38é3pHOro0 Heba
C NOMOLbIO NOABHIKHOW KapTbl

Lenb paborsi: sayuuTtsca HaXOAUTE HA NOABUKHON KapTe 3BE3IHOTO

i M8,
CO3Be3/INA Y 3BE3ABI M OTIPEAENATh UX KOODAUHATDI.

oraiee
§) KAKOBA TEKCTYpa IMOPOABI (CIoMCTAf, YHIODALOYEHHAA, Xi

O6opynobaHue: KapTa 3BE€3AHOTO HeGa, HaKAAnHOK KDyT. "y

RTTRA

b) kaxoBa IpUMepHas TBEPAOCTDH nopgllbl p o M:: 0:*11["( ::n .:l e
XonpaGorbl........................................... JOJICHAS STOTO TIAPAMETPA BOCIOMB3YHTECH METOZOM UAap

YcranosuTe HIOABNAAYIO KAPTY 3BE3JHOTO Heba Ha JeHb U 43¢ HAG)
HUS ¥ HANAUTE COBBE3ANS, PACTIONOMEHHDIE B J0KHOMN yacTy Hefa oT
SOHTa A0 NOJII0CA MUDPA U HA BOCTOKE — OT FOPU30HTA A0 TOJAI0Ca MHUPA.

Haltaure cosBeaans, pacmosoenasre MEXAY TOUKAMH 3aTIa1a U ¢
10 oxta6pa B 21 yac. IIposepsre IPABMIILHOCTD ONIPeAe/IeHUs BU3yalh
HabiIoneRueM 3BEBIHOTO Heba.

Haiinure Ha 3Bé311H011 KapTe CO3Be3AuA ¢ 0603HAYEHHBIMY B HIX TY
HOCTAMY U IPOBEPBTE, MOXKHO JIU UX YBUAETH HEBOOPYKEHHLIM IJIAB0M,

Onpenenure, 6yRyT AU BUAHBE cozre3nua lesr, Paka, Becos B o
S5 masq.

Brisicunte, kaxkue ug coape3nuit: Manaa Measeauna, Boumonae, Bo
uni, OpHoH ~ Ana gawHoLt IIMPOTH OyAYT HE3aAXOAAIMMU,

Ha xapre 3Bé3xnoro ueba Ha¥guTe qr0056te 2—3 uz co3Be3guii: Boa,

- ¢ AR
l' :l'l :cana Mooca — 5TO MUHEPaJOTHYeCKas IIKAJIA TBEePAOCTH, uafog

p ' MY Jl m
DN LIX NHEe (0) A o1npene A OTHO e 0Ol TBE YIHL

WIIAHUA. -
n"III aUYecTBe 3TANOHOB B mKaie Mooca NPUHATEI 10 MuHepaJ0n, pu

SipICCHHBIX B IOPAAKE RO3pACTAIOUIe TBEPAOCTH!
1) ranbK (HapanaerTcsa HOITEM);
2) rumnc (mapamnaercst HOrTeM); . N
1) kanbouT (Eapanaercsa MESHOU MOHEeTOM); -
1) (haroopuT {L1apanaeTcs HOXOM, KYCOUKOM CTei;J)I. -
{1} anaTUT (MapanaeTcsa HOKOM, KYyCOTKOM c're!'m $
1}) 1roneBoit WnAaT {napanaercsa HANTMARHHKOM);

Menrsenuna, Kaccuones, Anapomena, Ilerac, Jlebean, Jupa, Tepry. 7)!Cl‘ap:1:"
Cereprast KopoHa — u onpenennTe HeGeCHLIE KOOPDAMHATHI (CKJON ¥) ronas; '
W IIPAMOE BOCXOXKAEHUE) 3RE3N STUX CO3BE3NUI. ) KODYHAS

i1 TRE i aJ).
; H caMblii TREPABII MUHEP
HoaroTorrre oTuér 0 npogenanmoi pabore. 10) namas (

|
|
o
(&)
~

.f
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:;:;::’:Un(:':f;:;"’l?mm"'(';iii‘l:un:u'h o nncaae Mt;m'u :‘i,:;:;'l At | ll:m'nc[n:'l'(.'. TEMIGPIUTY Y ISy X DT ¢ TOMOULLWIO TePMOMeT
PEJLY UL JICSBUCM HEePOMINIOro Hosa ::li:::l(:.:l(l;ll(;lle}ly ACHCIH I TEPMOMETIHL

GIITHOEEL MIMEPCHUA Temueparypnl, ciu

AOCTH IIQ LIKAJe MOOCB. 5,5;
HamnuJin — & T
HUKOM TBEPAOCTH 110 LIKanae MOOC& 6 5
.

SuinydTe abconTHYI norp
v PHBHOM MOMOBUHE 1LEILN JIJIEN S, 2
a6COAIOTHON HOTPELUIIOCTH U3MEPEHHA.
YTO HA3BIBAIOT ATMOChEPHBIM JaBNEHHEM, B KX QLM
oTBl GapoMeTpa-aiepuit,

raKkdie BHAUYEHHE TeMITePITY |l

Ly Xl ¢ YUETOM
% HciuoMHEUTE,
% OHO M3MepdeTcsl, KaKOB NMPUHIMII pab
Jyre aTMoctepHoe AaBeHue ¢ ero IoMoINLIO, AJIA 3TOTO0:
Wi [HeleIMTE NeHy AeNe A fapomeTpa;

CAITE e

WM amuTe aBCOMIOTHYIO MOTPENTHOCTD H3MEPeHNA IaBJIECHUSA,
IeJIeHNs, a TAKXKe 3HaUeH!e aTMochepHoro It

3 Nonyuenue xécrkon BOABbI
U YCTpaHeHHUE e€ )ECTKoCTHU

Uens pabore: no 5
. JI
- BO3MOH€HOZ:“TE JKECTKYID BOAY, COIEPXALUYIO COH Kl
Al e Y €€ NIPHMEHEeHN B TEXHUYECKUX U K .
Bl YCTPaHEHHUA KECTKOCTH BOAb] eas

Oﬁopygoa
aHue .
po6K, CHHPTO:K:eaCTITHBN.Hpnﬁop A7 NONYyYeHHWA Ta3oe, mpob
’ HYKH np06H »
Mpamo ’ PKOAEpKATENE
P P, CONsTHAA KUCJIOTA, DACTBOD COIBI, PAaCTBOD M;IJI;I: necTROSS

Nl MoJOBUHE LIeHBI
¢ yusTOM ABCOMIOTHOI TOrPeILHOCTY H3MEePeHM.
i HeooMHUTE, UTO HA3biBRAIOT aGCONIOTHON 1 OTHOCUTEJIBLHOW 1NN
0 HO3IYX4a, B KAKHX eANHILAX OHN MAMEePAITCA, KAKOB NPURILNL pubio
e xpoMerpa. Mameprre BI1XHOCTS BO3AYXa B KabuHeTe, A3 dTore.
uipesenuTe MOKagaHUA CyXoro H BIIASKHOTNO TePMOMETPAa, BLIMHEJINTE

HOCTbL WX TOKA3aHUI;
0 1ICKXpoMeTpudecKoi Tabaunne (taGa. 7) onpejenuTe OTHOCUTEILILYIN

LI 110CTD BO3AYXA,
4. BerumeauTte aGCOMIOTHYIO BIAMNKHOCTD BO3AYXAa, AJId 3TOTO.

")
Y .100%, rae @ — OTHOCHTEHLIN

soettonbayiiTecsk GopMyson ¢ = 3
()
A ACILOCTE BO3AYXA, p — AOCOJIOTHAS BIAMHOCTE BOBAYXA (FLIOTIOCTEL B0
e UpH AAHHOM TeMneparype)i py
3ayxe nNpu AAHHOW TemMIep

xonpaGDTM..................
..'......‘..‘...’...
a8

llﬂﬁt‘l 1o s () y e % 1 4 a30B nwyeon 1 O
q 'O
- £ l“")ll';l""“l."
,II H H aﬁ IT "
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W00 Tapa, Coepialnerocs B BO3AyX
OFILOCTD HACHIIMEHHOrO BOAAHOrO IIapa B BO

",

1) O [REpuL It [LLOH |

X0 1IpHd TeMnepaTrype,

TN

(estaiiTe BHIYMCRCHUA.

Iy BanuimuTe MOJyueHHbIe Pe3yNbTaThL B TaGAUILY 8, CRENANTE BhilBO U

(T SHAUSHUET TAPAMETPOB COCTOAHMA BO3AYXA UX HOPMAJ LithI M
ocedreplioe e

Kax BB 3HaeTe, HOPMAJILHBIM CUUTAETCH aTM
sxHOCTBIO — 40 607,

FabiiIe ONpefeuTe IIOTHOCTD HACKILLIEHHOr0 BOATHOT
KOTOPYIO TIOKA3HIBAET CYXOM TEPMOMETD HEHX

N OHAAM.
Wne, papaoe 760 MM pT. CT., & HOPMAaJIbHOM BJI&

Wusa xecTkoctu. Iloak
ol AKPEIUTE BEIBOALI YDABHEHUAMN XHMHYECKUX [
n ”3Y"|9HH8 Tatniia ¢
napamerpos coc
TOAHHUA B NCUXPOMETPUYECKAS TABAMIIA
B Kab o3gyxa
4 niere . ' n - Pa3HOCTb NOKa3aHHHA CYXOro M BNaXKHOIO TepMoMeTpos *C i
env padortwhr; us Toxasarns K T gy
Pa-aseponan, TeM::;)::;p armocthepHoe jaBjeHHe ¢ MOMOLIBIO GapoM 1yX0ro Tep- L] ' 1 l 2 [ 3 l 4 | 5 | 6 | 7 | 8 9 W ]
X8 — C IOMOIUBIO ncuxpomi'rp:.nomombm TePMOMeTpa, BJAXKHOCTE BOY i erea. °C OrHocuTensHan enaxHocTe, % |
O6opyaoBsanue: repmonme 0 100 | 81 | 63 | 45 | 28 | 11 | ‘ l \
TP, BapoMerp-anepona, nemxpomerp. s [100 | #4 | 68 | 51 |35 | 20 | — ,
L
159 %
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1 8. Hu3Hb, cBOUCTBA XXUBOTO
M UX OTHOCUTENBHOCTD

L) imcnuTe ABACHUA XHUBOW U HEXMBOMW NPHPOADI, KOTOPLIE BaM M3BECTHbI.
Jlsiio onpegeneHua NOHATUHA «KOAIMYECTBO TENAQTLI», «BHYTPEHHAA 3Hep:
Iitle, ¢TEMMepaTypa».

Hi noMHUTE, UTO BaM U3BECTHO O NPOUCXOXAEHHUU XKU3HU Ha 3emne.

Huionure npovM3BeAeHHA XYAOXKECTBEHHOW AUTEPaTypbl U KMHOMUAbLMDI,
1104 BILUEHHDIE NOCELLEHHIO NPEACTABUTENAMU BHEZEMHDbIX LUBMAN3ALWH Ha-

Wi J1/1aHeTbl.

i HUMBOE OTAMMAETCA OT HEXXUBOTIO. [Ipobaema pasauumsd MENLy
MIdM U HEKUBBIM OYEHb CTAPA, OHA CYILECTBYET CTOIBKO e, CKOJNBI()
W nnnerieckmii pasym. Kakoe ske cBOHMCTBO ABAAETCA OOPEASIAIONIAM
PO LICHNA JKUBOH U HEXUBOH Mpupoabi? CpaBHUM ABa MAIOPOTIHI:
ool JICCHOH, HApUMED OpJAK, ¥ HAPHMCOBAHHBIH XYAOMHHKOM-MODO

W41 1in OKOHHEOM crerae (piic. 78). Ecin Ha HapHCOBAHHEIN MOPO30M IR0
B¢ ynaaéT CONMHEYHBIN JIYY, OH PACTaeT. A BOT JIECHOI, Oaaroaaps
Wi COJHEYHOTO CBETa, OyAeT PAcTH, PA3BHBATLCA H PA3MHOMKATLEI

HHMOILBEO CIIOD.
| 9oMKHU 3peHHA XUMUY KHUBOH H He>KHBOIL MHUP HNOCTPOEH M3 OANUX

Yok 2Ice 3IeMeHTOB, MoMxeT 65ITh, CBOIICTBOM JKUBOIC ABJAETCHA €To Gl
uners ¥ asmskerno? Ho Beas BoAa B peke, BO3AVIIHBIE MACCHI WJIH ¢~
M 1 YCTBIHHBIX 62apXaHOB ABHMKYTCA TOXKe. ByaeM oT/IHYATh JKHBOE OT HE
B A0 110 CTIOCOOHOCTH K pocTy. Ho COCYILKH CTAJIAKTHTOR M CTAJIAI'MMU

-

A
A w g
g

TR

I'ui. 78. [lea nanopoTHHKA: ¢ — MOPO3HLINA Y30P Ha CTeKNe; 6 — NeCHOM (OPNHK)
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KONOMNBIS PACEY'E 1 IPICTANI I 1 nepeciaiennom paernopao.,, H6u FFPUTICISY . LI I PO ST Jedierine e
HPOUIBOANT ceGst, v, ¢, paamnoacneren., Oanmnico HOMILLIOTEPN 120 Hpnannod seex wameneninfl soas. PO, SBECTIIONO HOA BHANAINEM
CaAMOBOCIIPOMBBOMIATCI, CTAHOBICY IPUUNILGIY Mitorouneactanx efe B0 hynnmMentaibioro uikoln ;lll:m‘nmcm:mmca ¢ UM nogpotnes,
bore. OueBHAHO, HEOGXOZMMO PACCMATDMENTL Ne OTACTLUBIC Gl Wi HEICONA nwpmnouuu.Mm,r.':,'c.,... .;ucyx TesL ¢ pasnoil remuepurypol
IPHCYIHE JKIBOMY, & HX COBOKYMHOCTDb. Do ¢HOCOGHOCTS K Jthg M HanecTino, Wweo npn Rolraiere

POCTY, IHTAHHIO U BBIAENCHUIO MPOAYKTOB KUBHeAEeATEIRHOCTN,
HUIO, PASMHOXKEHUIO, 2 TAKIKE PasAPasKHMOCTh, IPUCIIOCOGIEHHOM™
pyXcamlleif cpesie, HACNEACTBEHHOCTD I H3MEHYHBOCTE.

IIpesxpe Bcero :XMBOE OT HEIKUBOTO OTAMYACT crnoco6 Bocopusar
rud. BEYTPEHHIOK SHEPTHIO JUBBIX M HEIKHBEIX CHCTEM MOJKHO Wi
OyTEM TeILIoTIepeAay 1A COBEPLUICHH S paborel.

IMOCK B fio SICC ( ® y y e“ [1( ! Y OJNn
THILIoOTHE A OCIbIBBET, u TeNno, HM(‘IOLII,BB 60.]189 H“JRy IO ](‘,I\!III(‘D!H v"v [
I H.
WO PCTBUH (45 HBDBBIM T n“Ha‘M!iEH BOGM())R(‘" n Illl"“)h
«‘ 1y p“ KOTOPOM eJ10 OT T R()Jl” He I| ne
’l'l'l.‘ i1 e CHJIb ee O bl eT 60 ee Hal‘peTOe TE€Ja0 V
H CTBHIBA! ’ a JI ITOJIYyUACT neKo
I eCTB TenaoThl aeTcHa
M cuecTeMBblI C XpaHﬂeTCﬂ, IeIIJIOK IOJIN )()”!:’.l
‘
Irlll M ) 3aKCHT pMOﬂHHaMHR i
(9| 6p330M, l'IepBbIH 0 € N HUIYero se [()l"(‘ 13| l. (8]
‘ p T 8., T. €. M, aKoe Ten . '
I y q m OI1 OHBBOJIbH y 0 “('.l)('.}ul "_V
7 HOTO TeJa K I‘Opﬂ"—leM . BT BIBACT T
1)) O MOCTH.
e e TO . ()ii | n 0 O QO Q. 0O O AL 1¢
R A ¢ 8 TeHJIOI'Iepe,U,a'-]a — HeoﬁpaTHMHH HpOILecc. ‘
o Il('III,GCIBa ﬂepeMe ’ ‘

Konruuecrpo TeIJIOTHI, COOOIMERHOEe cucTeme, pacxonyerca Hi

INeHNe CHCTeMOU paGoThl OPOTHR BHEINAMX CHJI I HA VyBeJuYeH ne
TPeHHell sHeprum:

Q=AU+ A,

IZe @ — KOJIMYECTEO TEIIOTHI, HonyyeHHOe cucreMon; AU — ug
BHYTPEeHHell 5HePIHH CUCTeMbI; 4 — paboTa, coBepmISHEAS CHCTe

Mpusenérnas QopmysnpoBka HaspiBaeTcs IePBBIM 3aKOHOM
JIOM) TePMOOMHAMHKH 1 ABJIAETCS BEIPAXKEHUEM 3aK0HA COXPAHEHW)
TUH AJIS1 TETINOBBIX IPOIECCOR,

PaGora u KomuuecTBO TenNOTH ABNTIOTCH MepaMUu A3MEHEeHUA BRIl
Hel SHEPTHH CHCTEMEI IPH PasHbIX nponeccax: AU = - A,

M3 kypca Qu3auKu OCHOBHOH IMKOIBI BaM H3BECTHO, YTO BHYT

R 37
@il PACTBOPA HA BEIIeCTEA, CAMOIPONSBOIBHO IPOUBOUTH HO MOACET.

SHEPrus CHCTEMBL MOXKeT GBITh U3MEHEeHA Ha OJHO H TO e 3HAYe:n Jupyiinsl — TIPEMeP HeoGPaTHMOrO POLecea. cHITE IIADHKA, YUNBHIEN)

OpM nepefate el HEKOTOPOro KOJNMYeCTBA TeNOTH, MY IIDH COBep) 11} MepPOM TAKOIO NPOIIecca ABJIAETCA B ABHX

pabGoTer Ges TemnooGmeHa.

9TO TONOKEHUE BHIDAKAET nPUHUUR
REHIMHOCING MENIOMbL U padomo:.

U3 nmepsoro sakona TepMoguHAMOKH CIeAyeT BEIBOJ O TOM, UTO
MOYXHO CO3RATh BEYHBIH ABHraTenb. J[eHCTBUTENBHO, eCaH K CHE
HIOABOAAT IHEPIHUI0, TO paGora GyAeT COBEPIIATHLCH TOALKO 34 clir
TDeHHel 9HEPTHH CHCTeMBI, KOTOpas co BpeMeHeM YMEHBUIUTCS U I |
KOHILIOB CTAHET PABHOIL HY/I0. ITO O3HAYAET, YTO PAHO WK TIO3HO }
TeNb MPEKPATHT paboTy.

Bce usmenernsa B HexxmBoii NpApoAe, HaIpuMep UCTIaApeHHe BOAN,
AeHcalnua napa u o0LeANHEeHHE KATICNEL B obaka, BHINIAZEeHUTe JOMN,
Pa30BaHUe PYYLEB U PEK U T. 4., CBA3AHEI C IIpeBPAIeHIeM SHeprui.
TIAacHO BaxKHeMINIeMYy dyHAaMEHTANIBHOMY BaKOHY NPHPOABI — He|N
Hauaxy TePMONAMHAMUKH, — SHEPZUA HE BOIHUKAEM U3 HUYEZ0 U HE
3aem beccnedno, a monvko npespawaemca u3 odnoiL dopmve 6 i,
Tak, noa mettcTBueM cosHedHOH 9HEePTrHN BoJAa McHIapseTcs,

i LHOAHUMET
VI LbI TIOJT B OTCKOYMBILIETO OT HEro. TIpu 3TOM LIAPHK HE “::“ —
: y -
Ty T opoii ynas, IOCKOJABKY 4acTh MEXaHHIECKou
i 1h 'Y BHICOTY, C KOT =
' T T rMi0 BO3AyXAa, MIADUKA M
BHYTPEHHIOIO HED
i IEBPATHTCS BO BHY e
yT T u Xa ¥ yaap Iapu
[IpPOTUBJIEHNE BO3AY
n Bl OTCYTCTBOBANO CO v
) uﬁl:()JIIOTHO yHOpYyrHM, TO LIAPUK OOCJe YAapa MOAHANCA OB1 U 1}
W) BIMCOTY M eT0 ABHIKeHUe GbLI0 OBl 06GpATHMbIM. .
14 31¢1 BO¥ IPHPOAE HEOOPATHMBIM ABJIAETCS IPOMECC CTAPEH na

i SAMOUPO
HeoGpaTHMBIH mMpouece — nporece, o0pATHBII KOTOPOMY ¢t I
1601 LI He ITPONCXOJNT.

flonsrrue HeOGPATHMOCTH NPOUECCOB COCTABIAET co,gig;m::::::)::::;::::;)‘
Sanonn (1avazna) TepMOJIMHAMUKNR, I{OTOpIc»I)H YR(?::Iuec}conhuo -—
SHepIETIIECINE TIpenphinennii II]).MDOJEI:E. "HPHh;Cﬂau n;.uc i e
B X (POPMYJSIRPOBOIL, Hemeenil yaeusra . Y3

a Mexan HPAOACNIL OATY Wi WHx.
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s T nepe
N3V HOPAAOCHITORD COCTONINNIL B ey nupaaoiennos, OOparnag 1

Ttenoamoncen HROTECE, CJUTHETHEN DM Sy NG rrom HKAFTOPO IO CHM O CeOE THETIMONCH. CETMOAMITAMAICCILON Clere

Gl EPEXOA DIEPERN 0T XOJOANOPO T 18 ropsiuemy. Mepoil oeynopaaoienunetin (Hecnopsaici) ‘l(-l’M"::T oumei (07 2ped, e

ML HOTE (PUIVHECIIN |u‘.i|u-mlln'. AL mu.muur.remz e ol

W2 npuseaenHoi (hopmynmpoBKu caexyer, yro HCPeANa BHEPIMM yiin (OBOPOT, NPEHPRILETNE). ,)uq"}jl)llﬂﬂ c"cm SHTPOUNA UeyuHpH-

JIOAHOrO TeJIa rOpAYEeMY CONPOBOMKAACTCA OTNPEACTEH HBIMMU H3MeHeHnN LUl GecnopafoK COOTRETCTRYET eC COCTOTHUIO. o ‘n,":uoutm'

OKpy’Hainux Tenax. B xonognnsuuke, HanpruMep, YHepPrusa Mmepeane: L1100 COCTOSHMSA CUCTCMBL DosbIIe, YeM ynogﬁnlf:comoﬂ |'1m| - cal

XOJIOANIBLHON KAMEPhI, TeMIIePATypa B KOTOpPOU 0K0JI0 3 °C, cpene, ume [Hinasa CHCTeMAa camonpouanonbmi nepexoﬂ“eﬁ‘ oOpaTHBIN camonpo
Gos1ee BRICOKYIO Temneparypy. Ho nannuii nponece ocymecteaserces it srponvieil B COCTOAHKE ¢ HOIbIIeH SHTPON >

BepIleHUH paGoTel Hax PaGoyuM BerecTBOM (xnaparenTom) mpu yen
YITO XOJIOANIBHUK NOAKIIOIER K HCTOYHHKY D/1eKTPUYECKO BHEPrUH.

Komnpeccop xononunpuuka 1 (puc. 79) szacaceipaer us ucnapur
XJaZlareHT B BHJAE IIapa, CHKUMAEeT erd U BHITATKHBAET B KOHIEHCH'|
IIpy coxaTuu TemnepaTypa xxagareHTa noeerniaerca. [Monagas B Ko
CaTop, OH OCTHIBAET M KOHACHCUPYeTCH, OTAABAA HEKOTOpOe KOIH'l
SHEPTUH OKpYyKamollei cpeae. Ilonyyupmascs npu KOHAGHCAIIMH KUK
1epes Kamuanap 4 mocTynaeT B MCIIAPUTEND. Ba CyéT PE3KOro yMeHnbll
ABBTIEHUSA NIPOUCXONUT UCIIAPEHHE HUAKOTO XJIa4areHTa. IIpn ucmap:
Kak BbI NOMHNUTe, TEMIEPATYpa }HUAKOCTH yMenbiuaercsa. Takmm oo
B Iponecce HCNapeHus XNaflare T 3a0upaeT SHEPrHIO OT BHYTDEHHHX Cf
MCIIApUTEIs1, TeM CAMBIM OXJIaK/aA KaMepy XONOaHIbHIKA.

B xoze paGouero nukna xonoAmIbaaKa ¢ XJIAAareHTOM NPOUCX QAN
AYIOUIHE USMEHEHHH: CHAYA/A OH IPH BBICOKOM AaBJIEHHH KOHAEHCH|)
€4, a 3aTeM HKUAKUI XNAAATEHT, NOCTYNAA B OONACTE HUIKOIO JaBae
ucnapsaercsa. Ipu srom B oxpyxcaromyo CPeay BBIfCJNSeTCA HEKOTOPO®
JITYECTEO TENIOTE, B UEM BBl MOXeTe yGeuTLCA, IOTPOraR 3aHIOK0 ¢
KY XOJMOAUNBHHUKA,

Bepuémes k onrrry ¢ Kynopocom. Bojaa u pacteop MegHOro KYImop«
CoCyae MepBOHAYANIBHO HAXOAWINCE B YIIOPAAOYEHHOM COCTORHMM: B "
Hell 4acTH coCyAa pasMellancs PacTBOpP MeAHOro Kymopoca CuS0,-5
{cocrosaunit U3 HoHoR Cu2t, SO?“ H MOJIEKYJI BOABI), B BEDXHEH — MO
JBL BOAEL. CO BpEMEHEM MOJEKYJIbI BOABI M HOHBI nepeMeIlaanck, U M
AOK HAPYUINJICH, T. €. CHCTEMA «MeAHBIA KyNOpoc — Boaa» TaKKe I

um cebhe
I} cUCTeMBl B HEYKUBOU NpHPOAe, NMpPeoCTaBIE€HHDIE ::M 3
\MnreA K COCTOABUIO MAKCHMaJbHON HeYIIOPAAOUEHHOCTH.
A SPY I
UrpeMiIeHEe K MAKCUMANBHOH HEYNOpAAOYEHHOCTH CPOJHN lm.:},:.-r.-,.
IIOIpﬂﬂ,Ka — paspymaercs JyKa Ipu HCIIAPEHHUH BOARL, Pa3Py
11
éMm, M T. O.
11c0, NPOAMBAACEH JOSKAEM, M T .
I m;ngm MHpe, Hao00pOT, BCE CTPEMHUTCA K ynopﬂnoqeuﬂc:;rr:}ﬁlmw.;w
HIEeKJIeTKO!, -
30U, CIUBAACH C AMIL i
sonagHocty. Tak, cnepMarTo i s - |
b JIOXKHYIO KHBYIO CUCTEMY — OJHOKJIETOYHDBIN 3apOABILI, 1€KOTO|
olare

ouepenb YCIOXHACTC ',[lp T g 0 KJIeTKHN AH(IN!N"N‘II

A oburca pacTeT, er T b
- , ) ﬂ{)eBpamaﬂCb B LeAOCTILIU opra
»

Supyiored, odpasysa TKaHU B OPraHkl i i
HaM, ¢'TOJE TIOXO0XKUH HA POAKTENbCKMIA (pUC. .

— Y CT = [ i ty 180
JICMSHB 9TO Hpouecc cymiec BOBRAHUA CHOMHBIX SMCTEeM, OCHORY 'T
YKJT(‘.H e
?
S X COCTABAAOT GHOHOHHMQDBI Ilpe.‘&t,ne BCETO ﬁe.ﬂHH HH ' : ﬂ- :
E ‘ThI CHOC()ﬁHbIe CaMOBDCHpOKSBOﬂKTBCH n HOAABP}RHBBPL CBOe CY
»

- e oOMeHa 3Heprueii, BEIIECTBOM H aungopmn

W' BOBAHIE B PE3YJIBTAT
Dol ¢ OKPYRAKINed cpefon.
\d

CTh HacJ“"ul Hnen
HILhA XIMHA eCKH cocTa 3 ’

"uc 8" Hal.]a bHbIH 3TaN BM() MO HMIHA Y aeKa: ¢ — ﬂullel'(ne Ka,
'l p LA O PaL I A Yenol
. - | ] T -
I Ul ||"|lMl‘"|'“'MnﬂM“; 6, a, 2 — nocnenoﬂale!lb”ble CTafivn

l !

Puc. 79. Cxema paboter xonoaunbHuka

UKPYHEHHAA MHOTOUNCAEHHBIM
NPOBAEHNA 3UFOTHI
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Lepasotfe ontan, cotdneso ovafl roaping, coeros
OV RO T OP TN I IeS KU X ICIILEC T 1133 He
e ciKnXx., PoeaJinnoeTn  27rora ornnn OKCe-
IR TN LITO  IToATHepAI N thl‘.leCll]lCKl’le
wae . Muazep (1930-2007) v I fOpu
J0s  1981) B 1953 r. Ilog AciicreueM 3ieK-
ded X PASPAZOB U3 BELeCTB, XaPAKTEPHBIX
% pouiteir atMocdepsl 3eman (mapbl BOABI,
wuenniil ras, BOZOpPOA, asor, aMMHakK, Me-
W JMUHOBOAOPOA), OHU TIOIYUMIY CMECh U3
S LMY JeCATKOB OpPraHUYeCKHUX CoelHnHe-
] OPraHUYECKUX KHCJIOT (B TOM YHCIe —
WIHOIEUCTOT), A30TUCTHIX OCHOBAHUI, yriieBo- AnexcaHap WeaHosuy
3 u a)r. Bosree cUNBHBIM, YeM 3NEKTPHYECKUN OnapuH
WL, (hAKTOPOM, CTUMYJIHPYIOIOUM CHHTE3
W1 CCK X BEIIIeCTB U3 HeopraHu4yecKUX, ABRJIOCH YALTPahHONCTaRON
| AT S yuenve, B peaynbrare Bcex aTux peakuuii MUpoBo# okeaH panuei)
2 == = =— & -—— & N4l ¢TI IPeJCTaBIATD o000 «NepBUYHELR OYJALOH», T. €. PACTBOP opr
WNUCCKUX coefRHEEHUI B Boge. OAHAKO OPraHNYeCKHEe BellecTBa - Cille

Puc. 81, Mukenangxeno Byonapporu. Bor, CO30A0WHUA 3eMAio U pasMewwaiowmri Con

Y ; 10T GuonoauMepsl — Gen
 Jlyny Ha neBe, @parmMeHT pocnucK nnagpoHa CUKCTUHCKON Kanennbl g Batukare, Wth, XMMUYECKYIO OCHOBY JKUM3HH COCTABAA P = !
1506—1512 22. . (y1IeMHOBBIE KHCJIOTH!, TIOIHCAXAPUBI M X TMPOM3BOSHBIE, KOTOPI

WINIOTCH M3 AMHHOKKCIOT, HYKJIeOTHAOB W MOHocaxapuaos. Jlas roro

wilid BOBHMKJIY GHOTIONNMEPHI, He00X0AUMBI IIPOLECCH], HAYLIMe ¢ 3y
B suepruu (Hanpumep, mpu yuacTuu AT®), a rakxe JHK, PHK u heps
Wi, KOTODEIE CAMU ABJSIOTCA IPOAYKTAMH TAKOTC NIpoIiecea.

Huopoit aman, no Teopun OnapuHa, — 3TO BTAIl BOSHUKHOBEHU LI
. l§ pncTBOPAX OpPraHMYeckuX coefuHeHUi ofpaaylorea KOALepuATH
JellLICUe KATleIbKY, OPPaHUYeHHBbIE TOJYHPOHNIAeMONH 00004 KO
o MeMépanoii. B koaneppaTax MOrYT KOHIEHTPHPOBATECH Qi
WelcUe BeIecTBa, B HHUX ObICTpee MAYT peakIHH M oOMEH Beuectn ¢
Wy arniomeii cpenofi. OHN cmocobHEL faxKe AeNHThCH, KaK fakTepun. JKe:
PIMENTATIBHEO 3TO NpeanoioxeRre OnapuHa 6blI0 MOATBEPIKALHO UME:
wonckuM uccaenosareneMm C. Poxcom (1912—1998), KOTOPHIM yRUeI
W KHIeSIBKE, HABBAJ KX MUKpochepamu.

T'pentuts man coCTOA] B TOM, YTO B KOalepBaTax Mor cchopMUDPOBATHEH

TEOPUA NPOUCXOXXAEHURA XXHU3HU HA 3EMJIE A. K. ONAPURA. O
M KaK BOBHUKIA KHU3HDb HA «IlJ1aHeTe MaJIoH, 3aTepAHHOM B IPOCTN
mMupoBom» (B. Bprocos)? CyniecTByeT HeCKOMBKO TEOPHI IPOHCXONLA
JKHU3HHU Ha 3eMJte.

Ilo oaHOM M3 HUX HAIIl MUD M *KU3HB HA IAAHETE COTBOpPeHb! Borom.
Dokas Bepa B 9TO U BRICOUAMIIIEE MaCTEPCTBO MO3BOJIMIN BEJIUKOMY |
JAbAHCKOMY XYAOXKHURY Murenandieno Byornappomu (1475—1564 Y
AaThk reHuaJdbHYI0 pocnuck CHKCTUHCKON Kamenabl B BaTukane (pue,

A pyroro MEeH!UA IPHAEPKHBAIUCH MHOTHE ABTOPHUTETHBIE VUSHDIE
NpUMep, UIBECTHBIN BaM K3 Kypca xumMuu C, ADpeHNYC CUnTa, UTo It
MMEET BHe3EeMHOe IPOMCXOXKASHNE, U AOKA3aJl IyTEM PACYETOB IPHN
AJTBHYIO BOSMOKHOCTD HepeHoca 0aKTepHANIbHBIX CIIOP ¢ MUIAHETH 1A

HETy, T. &. u3 KocMoca, OHAKO TOUHBIX JOKA3aTeIbCTB STOMY HET, Cl Dot IBI reH, HecylInii nHGOpMAaIN O Hep-
IIPMHATE BO BHUMaHne H TOT (PAKT, YTO JKU3Hb HA HALIEH ILIaHeTe Y wim Owike., BeposaTHo, T4KMM KaneJabkaM-KoOa-
TeJbHBIM 00pasoM npucnocobieHa AJIA CYLIeCTBOBAHUA HMEHHO B B30 GepURTAM TarsKe OBLIU TIPHCYINM CBOMCTBA Ha-

LI BEeHHOCTH U JAKe eCTeCTREeHHOro orbopa,
JrraMy ITO BhIXKHBAIH GoNlee mpucnocobieHnbie
I VeonepIIeHCTBOBAHHLIC M 1inX. B peayabTaTte
micoro orbopa KU3NML na Bemne smbpasa acuM-
MOEFUCCKUE OPTATIMUMECICHE MONECKY NIl hMKHO-
sneaor v caxapon. Tngne MONERRYIL1, 1K0NE BbT
BIOTC, ASHIBRIOT TRICHLO Vit dhnniattd, un no-

YCIOBUAX U, €CJ1M OHA BO3HHUKJIA Obl Ha APYIUX MJIAHETAX, TO OHU, BO
Hee BCEero, JOJIHBI OLITh ITAHETAMY 3€MHOIO THIIA,

Pacemorpum mosnyumsuryro WHPOKYIO U3BECTHOCTL TEOPHIO MPOI
HACHHUA JKU3HM HA 3emJie B pe3yJIbTaTe 3BOJIOUUY COeHHeHM yrae
B 1924 r. npeanoxeHHy0 BBAAIOLIMMCH POCCHUCKHM YUEHBIM, AKil)
KoM A, H. Onapunein (1894—1980).

Puc, 82. fise pyxu:
a — npanan; § — nAeRas)
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XOEH APY 00 Apyen, a1t npasng PYIRa teaoneich na nenyio (puac, 82),
STHJBTOTEH BEPIMNLIIBIMUA OTPUIKEIUIMA APYE ADYEN, S3epiensibine i
Pbl XMMUUCCKUX BEILECTL TAK ¥ HASBANU — NDPABLIMA 1 enamu, B o
A€ MHOTHEe XMMWUYECKHEe BEeLUeCTBA INPeACTABJICH b HomepaMu obon
JOB. A BOT aMUHOKMCJIOTHI, U3 KOTOPBLIX COCTOAT GeJIKN 3eMHBIX OpPIY
MOB, BCeT/a JIeBble, a yIyeBoAbl (pubosa u Ae30Kcnpubo3a), BXosI
COCTaB HYKJIEMHOBBIX KMCJAOT, BCETa IPABLIE, OKEeIepUMEeHTAIBHO i
HO, 9T0 KOALEPBATHI-MUKDPOCGHEDD], IOCTPOCHHEIE B3 CHELUATBHO OT0
HBIX = TOJBKO JIeBBIX HJIM TOJLKO MPAaBBIX — ACHMMETDHYHBIX GNOI
MEPOB, POCJIM GhICTPEE CHMMETDUYHBIX M BHITECHAIH HX. OnoHako, Kai
4epKHYJI A, OHIITEHH, TO, YTO AMHHOKHUCIOTE Yy HAac JIeBrle, a yru
HpaBbIe, MOMHO O0BACHUTE IPOCTOiL CAYYANHOCTDIO.

Ha saxjiountensaom xe sTame BOSHuK BrocrHTes Geska — mpo)
KOTOPBIN XapaKTepeH Aake A7 CAMBIX TIPUMHTHUBHBIX MUKDOODPIaH 1
MexaHI3M ero He MeHJICA 33 BCIO MCTOPHIO 3eMJTH.

Herpyaro sameTurs, uro mpeanososkenne o IIePBBIX 3TAIAX BO3H
BEHN XU3HA Ha 3eMJe, no reopum Onapuna, A0Kas3aHo 3KCHEPHUMEH
HO, a BOT HOCNE€AHNI 3TAll HOCUT I'UIIOTeTHIECK U XapakTep.

Ilo MHeHHI0O yuBHDBIX, HaIA MIaHeTa obpagoBanack oxoio 4,5 M)
HazaZ. Ha BOBHUKHOBeHWe :KM3HU Ha Heli norpeboBagocek okoJo 1
JIeT. 3a 3TO BpeMs NOABUNHUCH IIePBLIe MHUKPOOPTaHU3MBl — nPOKap
(ORHOKIeTOUYHbIE OPraHU3MBbI, He UMerIIue Aapa, — GaKTepHn U cH

J€HBIe BOAOPOCIN), IOMOKUBLINE HAUAIO BCEMY MHOroo6pasumw qJo)

dayHBbI Halel NIAHETEH,

ECTb M XXU3Hb HA APYIMX NAAHETAX? T'nnoteser o cyiecTsol
JKA3HM Ha ADYTUX HeGecHBIX TeNax, HaNIpHMep Ha njaaHerax, odpai
IIMXCA BOKDPYT 3BE3X BHe Hailell CosHeuHOMH CHCTEMBI, BOCXOAAT K '
Kou aApeBHocTu. OHM HAULIN OTpakeHune B ADeBHEHHAUNACKON HUIOCH
B YHEHMAX TPEYECKMX M PUMCKHX (purocopor. CrpacTHEIM T OTIom
KOM HASH MHOXKeCTBEHHOCTH OOMTaeMbIX MUDPOB GBLT BeJMKHI HTAN
H:xopaasno BpyHo. Ve 16HHBIMK CTOPOHHHUKAMHU 3TOM TI'UIOTE3bI )

H. Heroron, M. B. JlomoHocos, I1. Jlannae, K. 3. Lnoakoseckwit 1 minn

Ipyrie,

B HacToAlllee BpeMs IOUCKH KU3HY U pasyma Bo BeceneHHOH cTamoNn
MHUPOBOIH HAay4HOI NPOGJIEMOl M HMEIOT JOrHuecKoe Hay4JHOe 000C
Hue, Bear noscioay Bo BeesenHoii JAeHCTBYIOT OJHM U Te e (DU3nve
3aKOHBI, BCe HefeCHbBIe Teja COCTOAT U3 OMHUX U TeX 3Ke XUMHYECKUX

MEHTOB, a Hamze ColHIe — ofBIYHAA, PALOBAS 3Be31a, pacnoICHeHHAS)
JIEKO OT IeHTpa l'anakTukuy, KoTopas HacuuThIBaeT 6oee 100 MU},

3B€34. B nabnromaemoit yactu Beesenuolt HaXOAUTCHA CBBIITe MHUJIJIH
ratakTuk. TpyAHO opefcTaBUTE, UTO B 3TOH HeBOOOPA3UMO OTPOMHOMI

JIEHHOY TOJIBKO Ha Hallell IJiaHeTe MOIIa BOSHMKHYTH }KXU3Hb. B KOCM!
CKOM MNpPOCTPAHCTBE IOMHUMO HEOPTaHHYEeCKHUX RBelerTh O0HADPYIK
CJIOYKHDBIE OPTaHNYeCKUe coeamHe HIA, OUeBUAHO, TeOPIN HPOMCX 0NN
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QETCH APIYMEIPTOM 11 1RO MIEOCTIeNIo:
CODITREM LI MU PpOIs, Flepegice meeisnan et
WPENON0AKEHTNE O TOM, 9T0 Il|lt')l(‘.'l'llIlu"ll'(!JlVl
PHCOPIGBUTBIX BUGBOMILLIX ILM EWJHGUI WK 110-

Wl TeJI MHOIIJIAHETHAH C paaﬁusmnxcx Jera-

1 T e, @ e Ol i DA ROM N ek,

Wl ALy MAaHeTy 1 1poliaom (puc. 83).

U ropodTUKY MAeH CYUIeCTBOBAHUA HHOIIA~

Wi eOsIaad fake LIesoe yueHue — ygoaozuio

wnest. Unidentified Flying Object, uto B ne:

03HAYAET «HEOTO3HAHHBIN .rreTaromm:‘l Puc. 83, «Mapcnanckos
HJIO»). B KauecTBe DOATBEPKACHIN Bowecteds, HanomEiiR

ol TeOpHN OHM OIPUBOAAT MHOI'OUHCIECHHBIE Liee YenoBeka & crachait:

pennst 0 cayuasx Habmogenna HIIO, ucene- ape. HackanbHoe
6-MeTposoe Kaohpaxe
HUe B neuiepe nnate
Taccunu B Caxape.

VI8 do #. 3.

()L X annapaTos u Ap. OOHAKO CBeJeHUA 3TU
LULIOTCA B TIATENbHOM IPOBepKe U aHAIN3e,
K1 HelpoBepeHHble FaHHbBIE U CKOPOoCTIeIbie
noALl HAHOCAT HAYYHBIM [PeAIIOJIONKEeHUAM

NHOHOMHBIX IIMBUJIUM3ALKAX TOJBKO BPea.

FEERERER N ] I Yy i y kL
e é B creayioniemM naparpa(pe BBE] Y3HaeTe o6 POBiIsX oy
.
l HU3alHH KHBOIL Ma TePHHA HA HAIlleH njaHere,

' Bel 3Haere e

»  UeM XXMBOE OTIMYAETCS OT HEXKWUBOIO
. Y. Ona-
b OCHOBHbBIE NONOXKEHHA TEOPUU NPOUCXOXKAECHHUA XKUIHW Ha 3emne A 4

pyvHa )
Y W nes
5 UTO MOMCKM KHU3HW U pasyMa Bo BcenenHoH cTanu MUpOBOU Hay4HOM npobne

MOW

}  CCHOPMYNUPOBATH NEPBLIM U BTOPON 3aKOHbI TEPMOAUHAMMUKH
} PAaccKasaTb, Kakue NPOLECChl Ha3bIBAKOTCA HeoBpaTUMbIMK

x ob-
NPUBECTH NPHWMEpD) HeobpaTumMbIX U OBPATHMBbIX NPOLECCOB U3 Pa3Hbl
nacrei ecTecTBO3HaHuA ((PN3KKH, XUMHUU, Guonoruv)

’ 0ODBACHWUTD, UTO TaKOEe KoauepsaTbl

) BbhinonHurte 3afaHWnA

1o
1. ChopMyAMPYITE, UTO TAKDE XUIHD C TOUKH 3PEHHA XHMUHM, (DUINKY, 6uo

NMMH.
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y e oo ANGHB DMK = BHEICM
UPOHUCXOHGREHUA WM = COLTONTENLHAN 0100 ThoiHO 1tayyHas 1ed

MNpyu NOIrOTOBKE 3aRAHUA UCNOALIYHTE HONOAHWTWILIYIO AMIEPATYDY W
MOXXHOCTU UHTepHeTa,

OObACHUTE, KAKYIO POAb ACHMMETPUA WIrPAET B OPraHU3aulH KUBOW
puvn. Kak oprannacsans) Henkn U nonavcaxapuabl C TOYKM 3PEeHUA acH Opraunsm
pun?

(zebpa)
Jlaite cOOCTBEHHOE TOMKOBAHUE TAKOMY YTBEPXKAEHMID HODENEBCKOrC

peara ®. Kpuka (Bmecre ¢ k. YOTCOHOM yCTAHOBWA CTRPYKTYPY MO
AHK) : «...Mbl He BuguM nyTu ot «nepBuuHOro BynsoHa» A0 ecTecTse
otbopa. MOXKHO NPUHATH K BLIBOAY, YTO NPONCXOXKAEHHUE XMIHW — ¢ >

HO 3TO CBMAETENLCTBYET TOALKO O HALUEM HEZHAHWUY Mosy s

Teopua npoucxoxkpenns xusnn Ha 3emae A. U. OnapuHa v eé akcnepu
TanbHOE nogarsepxaeHue. . Teopnn APOUCXOHAEHUA XKU3HKU. OCHOBHbIE NOJK
HHUSA U X COCTOATENbHOCTL. & Ydhonorus 8 Poccuu n B mupe.

. - Tranb
A :
ey 1 (nepBHA TIKHNL)

§ 1 9. YpOBHH OpraHU3aLuM XH3HH
Ha 3emne

BCI’IOMHHTe, H3 KaKWX HEOPraHU4YeCKUX BeWeCcTB U opraHU4eCcKHX coes
HUM COCTOAT KAETKU YKUBBIX OpraHu3imMoBR.

BuyoreoneHod '
R — 2rs Kartua
y (mefipon)

rS

Haiite kpatkue onpeaenerus GeakoB, KHPOB, YINEBOAOB W HYKNEUHC
KMCNOT {OXapakTEPU3YHTE UX COCTAB U CTPOEHUE).

I'Iepe'-lucnme NPOAYKTb! NUTaHUA C BbICOKUM CofepKaHUeM 66!'"(08, X
yrnerognos.

XUMMHECKUMK COCTAB KIETKYU. Bee sKEBRIe CYIIIeCTBA HA HalleH ILIA
OPTraHH30BAHBI CXOAHBLIM 00pPa30oM; WMEIOT MAEHTUYHBIN XUMHYECKUN
CTaB, CTPOEHHE MOJEKYJ U KieToK. O0Iyio cucTeMy OPraHH3aluU KM
MaTepuH HA 3eMiie MOMHO NDPEACTABUATH B BHAE YCIOKHAIOLIMXCA yp
Hell — OT MoJeKyaspHoro a0 6uocdepHoro (puc. 84):

Moanky e

MOJEKYJAAPHBIH —>» KJIETOUHBIH —» TKAHEBBIH —=

Pus . B4, YposHn opraHuiauvm WHBON MATEPUU

— > | OPraHU3MEHHBIA —> NONYIASHOHHO-BHIOBOH — >

: .",.
1} cocTaBe BEIIECTB, 00pasyomUX KATHY BEEX SKURBIX OPTAHUIMON (

J L i ree 70 XUMUICCKNX DN
- 5“0P601l.eﬂo'rm{ecmﬂll CuoRiiepui | WA, JKUBOTHLIX, pacTerunii), oGHAPYKEHO 00J
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B Corpararedannian (annensonsimnn) pymiciss, I3 MLe e BOJgOKIN

MEIFEON. DI DACMENTIC IPIIATO AT 10 J80 YO0 MANPOLTEMN ST
| : EIGIX OPTAIEIMON, BEEIIYRE 1 Y TRICE OAROIIETORIBX Ot

N MUKPOISACHEHMOE,

Wi o ) NTIN S 1] LTIl 1 MUOBNILL
MakponiemenTsr — HTO DACMEITTHL, KOTOPIE COACHHCATCI B 1 DR COIRPATHTEALI LI O MLIIPOPBL BOCBPUITUMAIOT U 1 pean
B Soaplinx kosmyecrsBax. Ilpexae mcero 9ro YyIIepoj, KHCAOPO, I Corwaarsnas gy, Banon penenn p:e-rorc 'mm U3 ORPYICHIOIEH
u Bozgopod. B cyMme olM cocTaBiaaiT moutn 98% comepskumMoro | rvnAL), LOCTYTIHBINNE OF COCORNNX I‘c{gTE asa BOCHMMANGIED
Kpome HazBaHHBIX K MaKpODJEMEHTAM OTHOCAT TAKKe MArHHUH, w. lNanpumep, Zeilcrane cuera Ha ceT y

SPUILCIITOPOM POAOCTICHIOM, UMEIOITUM GeIKOBYIO IPUDOAY. "
1 PeryanTopuaa pysknua. Maorue ropMoOHbBI HMEIOT OeJKOBYIO 11U e
& s BAIOT BIMAHHE Ha o6MeH BenecTs. Hampumep, HHCYJIMII,‘IGI-I})
DML TIOMKENTYAOUHOM »erea3oil, peryjnpyeT CORepKRalne (,nxu.pu
Wi, 1 POPMOH ranodu3a Ba30IPecCHH IoAAaBIAeT MO‘Ieoﬁpﬂ.’!()'l'mtllll. :I
s KpoBAHOE AapieHHe. DeJKH Takike peryaupyloT BHYTPUItAe
1148 11POITECCH], B YACTHOCTH TPAHCKPHATILIHIO U TPAHCAANUIO. y :
J anacalomadn. B opraausMe JKEBOTHBIX GeJIKH NPAKTHYECKH [ .u;' |:u
Wen, €pomMe ansOyMuHA UL ¥ KasedHa MOJOKA. OXHAKO 6.1181‘0.!["])5: ).t.Jl.
W OPIAHI3ME MOTYT OTKJIAABIBATHCA NP0 3aDac HEKOTOphbIe ]“lelll(.('.: m‘.,
pumep sxeneso. BoraTsl SenkamMu ceMeHa GOOGOBBIX PacTeHUH "|? i .‘
pro b 3K MBOTHBIX, YTO OBecIeunBaeT pa3ByTIE HOBLIX OPraHU3MOR. !i‘()Mu
(1, HEJICH MOT'YT OPEBPATIATECA B 3K PBI H YIVIEBOABI, HO HE Haf)ﬁ.m:‘u r. )
. neprernaeckasn dpyrruma. IIpu pacnaze 1 rGemxa BrIgeIAC ,.ﬂ“ (TS :
i, [{o B xauecTBe HCTOYHMKA BHEPTHH GEJIKU HCIOMB3YIOTCSH TON
). KO ApyTHe ICTOYHNKH (YIVIEBOABL I SKHPBI) YIKe HSPACXOAOBANI.

Kanenuil, HaTpuii, docdop, cepy nm xop. CyMMapHOe cogzepsxan
SJIEMEHTOB cocTaBasAeT 1,9% . TakuM 06pa3oM, Ha JOJIO OCTATBHBIX
1ECKHX 3JIEMEHTOB IPUXOAUTCA 0K0A0 0,1% . 3TO MHKpPOdAeMEeHThI:
30, NHHK, Maprasen, 60p, Meab, Hox, KoBansr, Gpom, dTop u gp.

Kak mMomxHO 3aMeTUTh, B KJeTKe HeT KAKHX-Iu60 0CO0eHHBIX
TOE, XaPAKTEPHBIX TOJLKO /IS XKUBOH NPUPOABL, T. €. H& ATOMHOM |
PA3IHYMH MEMXAY KUBOIH I HeXUBOI IPYPOAOIT He CyimecTByerT.
JHYHA OOHAPYRKHUBAIOTCA JIMITh HA YDOBHE CJIOMKHBIX BeIecTB — I\
KYJAPHOM ypoBHe. Tak, HADARY ¢ HEOPraHMYECKIIMY BeilleCTBAMM |
N MUHEDAJBbHBIMH CONAMH), KJIETKH XHBBIX OPraHU3MOB COAEPIKAT
TEPHBIE TOMBKO A1 HUX OPraHUYeCKMe COSAUHEHMA: GeJIKH, KUDPM,
BOABI, HYKJI€EHHOBBIE KYICJIOTH H 7P,

Paciovpum ceemenua o6 OPTaHUYECKNX BEINEeCTBAX KIETKH, ¢
BaACk HA BAllUX 3RAHUAX N0 GHOJOTHH U3 KyPCa OCHOBHOM LIKO/IB].

Beaxn — noaumepst, nocmpoennsie us ocmamxoe AMUHOKUCTO!
KH BRIDOJIHAKIOT Paj Ouonornyeckux hyHxmmii.

1. Crpyxrypuan dysxmus. Benxu — sro CTPOMTEJILHELIL MATEDH,
0e3 UCKIIOYEHHA KJIETOK: GakxTepuii, pacTeHuil, TpAGOE, KUBOTHLIX.
TOJNIBKO: 060I09KA TAKMX HEKJIETOUHBIX GOPM KUIHH, K KOTODEIM O
CHA BHPYCHI, TAKME COCTOUT U3 GeIKOB.

2. ®epmenraTnBHan byHEUMA. BoabIITHCTBO XHMIYECKHX P
B OPrasu3Me IPOTEKALT B IIDHCYTCTBHHU OHONOTHYECKHX KaTaJusaTo)
Pepmermos, uvenmux Geaxosyio npupoay. Ifo CPABHEHUI) ¢ HEO
YECKHMH KaTAXM3aTOPaMH (epMeHTH 06GNaZal0oT VHUKAIHHOM
HOCTBIO (YBEeJUYUNBAIOT CKODOCTH PEaKUMil B MHJIMOHB pas) m
THBHOCTBIO (KaXKAbl# ()epPMEHT KATANH3WDYET OZHY PeAKIHI0 WM
THUII IpeBpallennii). B oprannsme uwenoeexa o6uapyskeno Gonee 2000
MEHTOB.

3. Tpancuopraasa pyHxnus. Berkossie MOJIEKYJIBI OCYINECTBAAION
HOC APYrMX MONEKYJ MJAM HOHOB IO THAHAM M OpPraHAM. BaKHe

a;gm"npﬂtﬂﬁ onviT .. — —-

i 1} upobupxy Haneitre 2 M pacTBopa fenka, fo6aBbTe 2 ma p::(::unpu

Wi, § 8ATEM HeCKONBKO KameJb pacTBopa cyJbdara MeaAn (an. ‘1vo na

=X

'G”“I‘; |I|‘|r1‘:)611p1cy ¢ 2 Ma pactBopa Genka Ao6aBbTe Hecng.umco m}’nn‘m‘. |cn‘ ||'

(FPpUPOBAHHOM a30THOH KUCHOTHL. UTO MPOHCXOANT! Harpeiire ;.(w :-..

moe npobupxu. Yo BB BUANTe Teneps? Oxsaamre cMeCh M JLoGaI

i) no KaIsSM 3—4 MJ pacTBopa aMMHaKa. dro Haﬁmonae're?” AR
) lloaoKruTe HECKOJBKO HUTEH MepCTAHOM TKa M. Oxaparrepunsy i

fih % ropAmei NepcTH.

Wnpul — Mo npeuUMyULecCmaerHo
lbie  IQUpPBL MPEXAMOMHOZ0

o X Kuc-
TPAHCIICPTHBLIM $eTKOM ABJAETCA MeMOTIOOUH KPOBH, KOTODPHIH TIep HPINQ ZAUYEPUHA U HCUPRDE
KUCJIOPOA. i {puc. 85).
r ACXOXKIe-
4. 3amurnaa pysxuua. Ocobete Gesky — anmumena (cBoeobp Hnpur KUBOTHOTO IPO A

Wil NMCIOT TBEPLYI0 KOHCHCTEHLUIO
IO CTHAE  COCTABJSICT  MKMAKHUIM
il orup). Hupol pacTrrenLHOTo oy,,_.m.m O Lanopba OKnuw]um
NPUICKONGIEHUA, KOTOPLIE MNCTO HE-

 INRIHI S R MACAAGMYU, KoK NPRBiIo,
BMOIT UAKYIO RONCHETEILINIG (an

¢«HAPYYHHKH» AJNA NMPOHUKAKIINX B KJIETKY «NPECTYOHUKOB> —
PUA) B QHMUMOKHCUHLL Da3HOBHAHOCTL AHTHTEN (HeUTPAIUIYION
6axrepuit, ofpasyomueca B pesyabrate ux IKHUBHENEATSNHHOCTH) 01
JIAI0T TAKO® BAIHTHOE CBOMCTBO OPraHHM3MOB, KAK MMMyHMTeT. |
T71a3Mbl KPOBH YYaCTBYIOT B CBEPTHIBAHNH KPOBH, IIDEJOXPAHAA OPIN
OT KPOBONOTEPU.

Pwc. B, Mogiy wepiosynin s
HpnoTapnYal
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HEIKAOMSITNEM GHNLMOBOTO M)
Byrosoroueekue (pyuiciumn
CJICAY OIS

1. Crpyiceypuns hymicipmn.
cTe ¢ DeJIKaMM U YIJIeBOIaMMN 3
00pasyoT OuonoruuecKue
paHBbI.

2. duepreTHyecKan
dKupel wurpamoT poas 3ame

9,3 xram, 1. e, 6osee ueMm i &
Oonbine sHEpPruu, YeM npH OK
HMH 1 r Genka wan yraesoy.
3TOM TaKX<e ofpasyercsa
1,18 r Boawl, yTO NO3BOARET
TOPBIM KHBBIM OPTaHH3MaM YACTUYHO YAOBJIETBOPATH NOTPeGHOCTS I
3a CYET BHYTPEHHHX PECYPCOB {BCHOMHMTE BepOIIONOB; pHUC. 86). Ilao,
CeéMeHa MaCJAW4YHBIX pacTeHHN (puc. 87) GoraThl KHPAMM 1 MOITOMY
NOAB3YIOTCA AJNA NOAYHYEHUs PpacTHTEIbHOr0 MacCJa.

3. Tepmoperyaupywomas pysxuna. Us3-3a HU3KOI TEIJOIPOBO))|

Puc. 86. lsyrop6uii sepbaion (GakTpran)

s BB. Mopcuwe nbBb

Visesonsl — COeJUHEHHS, COAep:Kalllie TOJBKO YIVIepoi, ROACPUA N
S0 n0poa, TPUYEM BOXOPOA W KHCJIOPOA HAXOAATCA B HUX, KAK HPNBIIG,
& 1EOM K€ COOTHOILIIEHHH, KaK U B MOJIEKyJe BoAbI, — 2 1.

Y nenoasl (caxapuasl) npeAcTaBaaoT coboi KOHeYHbIe MPOAY KT Iy

CeH NIKKYMY
JKUPBI UTPAIOT BAXKHYIO POJIb B TEIIOPErYJASNMH XXHBOTHBIX (BCHOM [ (horocuuresa. B peByﬂbTar[(‘;\ BTOFOegg K;itzzaorg gggg:mo XM M‘:l'lu
KATOB, MOpKeil, MOPCKHX JbBOB; puc. 88). BHpyarTCs CONHEUHAR IHepruda. Haml;l‘I; 3a£eM HCTOUHHKOM SIEPIHm ANs
4. 3amurHan PpyHxuus. 3Ty GyHKIAIO — 3alJUTY OpraHusMa o1 Qoo Pashb’ KO’;OPHX CHH}; eaKUM POTOCHHTE3A, Killt W #nn
HUYECKUX BO3JCHCTBHI I MepPeoXNaXkAeHHA — BBHINOJHAIOT KUPh Jisccos GnocunTesa. YpABHEHHE D ACCHI M DHEPIIN
MeniToe ypaBHeHHe OHHIITeHHA O B3aMMOCBAIY M

KOXKHOH 2XHPOBOH KJI€TYATKH U CANLHUKOB JKHBOTHBIX, OK DY)
BHYTPDEeHHHE OPTaHLI.

5. Peryaaropuaa dyHxmms. HexoTopble KHpBI M MX TPOU3HO
ABJAAKTCA rOPMOHAMH (CTEPONAHBIE ropMoHbl). Kopruszon u KO
(rOpPMOHBI KOPBI HALNOYEUHUKOB YeJ0BeKa) CTUMYJHMPYIOT CHHTE3 VI
A0B 11 0€JIKOB, ABNAIOTCA PECYJIATOPAMH YIVIEBOAHOTO M 6eIKOBOTO 061

£ mc?, noJjskeH 3HATH KaALIH 0Opa30BaHHBIN YEJIOBEK:
rure
6CO, + 6H,0 — —= CeH ;06 + 60,.

E20pshisein
Y (71eR0Zbl COAEPIKATCA B KJETKAX BCEX >KHUBBIX opraHusmon. I3 acunen
Wwall eTke ux aonada cocrapaser 1—2%, a B pACTUTENBHBIX — HNOIYLA jio)
crnrner 85—90% oT Macchl CYyXOro BelllecTBa KJIeTKH.

Croaan TDYIOT B DRSBHTUM CTpeccomnx peaxmuil. TecrSuy ('n0é HASRAHHE YIVIEROABI MOJYYUJIH 10 TEM JIEMEHTAM, KOTOPWE X0
L T ofuen
OCTPAAMON (IIOJIOBLIE FOPMOHEL) PEry.IMPYIOT PeNDOAYKTHBHYIO By LiF 11 COCTAB UX MOJIEKYJI. BONBIIMHCTBO YIIEBOAOB COOTBETCTRYIOT 0l
AHBOTHLIX 1T 900005180, B e C.(E5,0,
HedoparopHbiik oNmT . -
3 npobupky ¢ 3—4 KamIsMH pacTBOpa cyibdaTa Mein (1I) )mt;).mn.u-
e 1 rpohHupc
¢ 1 ms pacteopa ménouu. Yro npoucxoantT? 3arem AoGaBbTE i 11} ey

i M2 pACTBOPA TMIOKO3bI B cMech Babonratite. Uro Habmoaaere? O tuém ro
UWOPNT ITOT ONBIT? |
Harpeiite cogepxumoe npobupku. ITo BB suaurte? Cuenaiite ‘m.lmm.
I 3 MJ AMMHAUHOIO PACTBOPA oKcuzia cepebpa nobapbre 1-=2: ML MM
THOPN IWIIOKO03bE U NAUPENTE CMECH 118 UIaMEHN CITUPTOBKH. Crapaidrech nn
], .
FPeNATH, COAEPALMMOO NROOIPICH DARITOMEDPHO U MeAJIetino. 1ro uponexoe
Phe. 87. Macainiiie DSCTEWIR: @ < MALHS sHDONBICEAS, B — NGAEOAIINN jorr? OfFnsicnre.
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Puc. 89. PacTeHns-kpaxmManoHock:: o — Kaptochens; 6 — Kykypysa; 8 — puc

e daaia erpoenne GOICTOPIA R R ILIX NEICOIKOMONGIEY NI PTLEX yraeno

e NOANCH XA PO,

HHONOPHICCICNE Y LTI YINEO000 CHY I0ILNne,

1 Duoprernuceran grymcnnn., Xorn npy ognesiennn 1 unoeoin sane
Auvren 4,1 KKAJ 9UCPran, *. . n 2 pran MenbIe, UeM Hpu oKW iy
Wit MMEHHO OHA SBJINETEH OCNONHLIM HCTOTHAKOM DHEPIUN A JKNBIX
WHHNNEMOB, A FKUD BBLULOJANNET (BYHKI Pe3EPBHOIO 3IEPIETHHIECItOND
peIeerha.

§ CrpyxrypHas ¢y, B pacTHTeJBHBIX KJIETKAX HEJIIIOJM3 ST
TR T T N KJIOTOUHON CTEHKH. YrieBoAbl puGosa mn acaoenpnto

4 BXOJYIT B COCTAB MOJIEKYJT COOT-

o PHK u THK.

i aunacaromad pysrIUA.
Vionenojbl CO3ZAIOT 3alac muTa-
JUNLIX BEleCTB: B PACTHTEAb-

NaGoparopHsiii onsir \

B eIy IOIMX. HYKIEHHOBEIX KAC- |

Hac He o6MaHelb GOYKBUM PACM:
BeccMepTha HET — MbI 3TO 3HACM.

Ho Bcé b passBeeTcs B GbLIOM?
HacneacTBeHROCTD GeceMeprion e sLedd

p

NaboparopHbiii onbit \____ e
B
- Jﬁ)::;t;ﬁ:ﬂ:{ HaChINBTE HEMHOrO TMOPOLIKA KpaxMana. HobGassre i
- 1TO MOJKHO CKAa3aTh O PACTBO

2 HMOCTH Kpax '

BriaeiiTe BaBecy 1 ——

) KpaxmMaja B CTAKAHYMK C I'0 i |

Te e€. UYro nabawogaere? pAReR noRo 1 ERS
B nopo

, mm?l H;i::pfcy ¢ 2 -3 MJ1 NonyueHHOro KPaXMaJNsHOTO KJeiicrepa goh

DHDPTOBOro pacTsopa noza. 4ro npounsomno? O6bacHuTe

Mzeor
i f:{ YIMIEBOAOB COAEPXATCA BO PPYKTaX U oBOmIaX. YIeBogoMm
» HalIpUMEP, CBEKJTOBUYHBIH, & TaKXKe TPOCTHUKOBBIL caxap
[IOYTH UEJHMKOM COCTOHMT M3 ¥
BOAOB.
K yrmesozam oTmEOCAT pan
HEIE BUABI KPAXMAaJa, KOTOPLIG i

AT B
‘ ‘ Kpusman . COCTAB TAKHX BAMCHBIX /|

—

[lnaunonn

NPOU3BOACTBA IPOAYVKTOB ITHTHN
pacTenmii, Kax Kaprodens u un
(mrennna, puc, KYKYypy38, [u
u Ap.) (puc. 89). PasuoBHmM
YTJIEBOZOR, Ha3blBaeMas el
30, ABIAETCA IVIABHOH COCTAMI
YACTB KJIETOUHBIX CTEHOK N
BeICIINX pacTeHuit. Ha pucynxe

Pamoren

Puc. 90. Dopme monekyn
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BiioG/JI6HHBIM Ha IIeYH CaHTes

Wis IJIETKAX B BHAE KpaxMaua,
H oceHseT UX KPbLIOM,

Il INOPKax SKHBOTHBIX H rpuoB
N B JIMKOTeHa.
|. Penenropaas pyHKIMA.

JLarONHBIE PeNeNnTophl — CTPYK-
Wik, pearspyole Ha Opeie ¢ HHbIe XUMUYeCKUe BEIIeCTEA HAMCNeII
asi C1t0ei GOPMEI, HMEIOT B CBOEM COCTaBe ocofObIe CIOHCHBIE YTAEBOAL.

llyscaeHHOBBIE KHCIOTHI CBOE R
nadnanue MOJYYHJIH OT JIATHH-
ynoro caosa nucleus — axpo,
I . X MOXXHO MMEHOBATE «AJep-
WiiMKY KICJIOTAMHK» . OTH BaKHEH-
ine {PUPOSEBIE TIOJIHMEPbL 06e-
PIHUMBAIOT Tepefavy HacJjea-
¥ HCIHBIX CBOUMCTB OPTAHU3MOR.

‘[0 mpeacTaBIAeT coBoil HY-
wneoran? DTo TPEX3BEHHOE COeNMHEeHMe, COCTOoAlNee U3 a30THCTOIO OCU0

unns, ceasasroro ¢ pubosoit (PHE) nan aesockupuGoaoit (JIHK) n ocran
wom (pocdopsoit KueaoTsl (prC. 91).

B, Hegpuep

%) HanoMHMM, 4TO DASAHUAIOT AN TH
T2 HYKJEUHOBBIX KHCJOT: JHOKEH
pubonyienrobsie  {(J1H K}y n pu
Gonyrieunosbie (PHK). Jil IK n
PHK — 3To npuUpoaHbIe OHONLJIIMe
pHl, COCTOAIIME M3 HYRJICOTIION,
T. e, NOJMHYKIEOTH AL,

puboaa (PHK)

WAKU BE30KCU-

puboaa (AHK)
cthocopHan a30TUCTOE
KUCAOTA QCHOBaHwe

Puc. 91. CxeMaTHUHOE CTPOESHUE HYKNEOTHAS

Y- BHA OPTAHMIALMM MU IHW. B nauase naparpaga Mot ynomuinin ol

YPONINX OPFANMABILIN scunofl mavepuun. LHLonTopuM HEROTOPHE I HIEX 6o

e OBCTOSIPEA LN,

o 79
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Muosnexyanpusiii yponent., Caroro ypornm, ars tu HPROCEO 11
HH BRI YETPOSH OPIaIAGM, HROWINOTES Bee nosneifme HPOGIECE )
IKNBUCROATCILHAOCTN,

Knerounslit yposens. CTpyKTYDHO#M 1 GyHRIMONUIILIOK cauauneil
PKUBDIX OPTAHU3MOB ABJIAETCA KiAeTKA. KeTounnii ypoueHs opraiimi
#un3Hy Oyner Gonee mogpofHO paccMoTpen B cIeaymilem uaparpade.

TraHeBbIH ypoBens. MHOroKIeTOUHLIE OPraHM3Mbl 00pa30BaHD] ik
CTO CYMMOH KJIETOK, & TKAHAMM.

Tramp — 570 rpynna KAeTOK, CXOZHBIX 110 CTPOEHHIO, NPONCK H

HUIO U BHITIOJHAEMONA QYHKITANA,

Tranu BOBHHKAM B XOZe SBOJIOMHAOHHOIO pasButna. Kak Bel no
13 Kypca OHoJI0rny OCHOBHOM IIKOJEL, Y dKUBOTHEIX PA3ANYAIOT HECI
TUIOB TKAHEH — JIHTe/naILHYIO, COEIMHUTENBHYIO (B TOM THCJIE ICpN
JHM]Y), MBINIEYHYIO, HEPBHYIO; ¥ PACTEHHHA — obpasoBareaLnyio, NOK|
HYI0, MEXaHNYECKYI0, OCHOBHYIO, IPOBOAAINYIO, CEKPETOPHYIO.

Y KMBOTHHIX MBIIEYHAS CHCTEMA 00pasoBaHA MbLLEYHOU THI
HEPBHAA — HEPBHOU, BITUAEPMUC KOIKH H SKEJIe3bl — INUMEeAUAIbH
CTH 1 XpALIM, KPOBb M TUM(DA, NOAKOKHAA KUPOBAA KJIETIATKA U /)
CTPYKTYPbI — cOoeduHUmMenbHOil TKAHDIO.

Y pacrenuii uz o6pasosamenbHoil TKaHN TIOCTPOEHEL] PACTYII[HE V'
100eroB, KOPHEN U CTBOJIOB, U3 NOKPOBHOL — TOKPOBBI PA3JTHYHBIX

- -

v

HOB, U3 NPOB0JAUCI ~— COCYALI (ADEBECHHA) M CUTOBH/IHEIE TPyOK® (1 )
TI0 KOTOP:EIM ABUIKYTCH COOTBETCTBEHHO PACTBOPEI MHHEPAIBHBIX U O]

HUTIECKUX Be1ecTB. OCHO6HAR TKAHb HAXOAUTCH, KAK IPABUIO, B TN »
¥ MOJOABIX CTeGJAX NOA MOKPOBHOM TKAHBIO, UINPOKO pacupocTpan

KOpPHAX, KAYOHAX, KOPHEIIOAAX, B MAKOTH IIJIOAOB M CeMsiH. Cercpet :

#aA TKAHD BXOAUT B COCTAB 06pasoBanuil pacrenunii (HampuMep, HEKTh
KH, JKEJe3UCThIeé BOJIOCKM), BHIZENAIOINUX NPOAYKTHI MeTaboMH3Mi
KallJI¥ BOJbI.

OpraHusmennsiit yposens. Bee IepeyvncaeHHbIe BUALI TRAaHEH o0l
OPTaHLI.

Heckonrko opranos, BrImonssooniux obuyo GyHKIMIO, OBpANY
CTPYKTYPHOS M (PYHKNUCHAILHOE OOBEeAHHEHHEe — cucremMy O
CEPAETHO-COCYAUCTYIO, HEPBHYIO, ABIXATENbHYIO, BBHIAETUTENLHYIO U 1)
Cucremsl opranos 06pasyioT opraHusm.

Oprasnam — BroNoruuecKas neIocTHAN CHCTeMa, COCTOAINAA Ui
MMO3ABUCHMBIX ¥ CONOCAYUHEHHBIX 3J€MEHTOB, BRaUMOOTHONUIEHU

TOPBIX M 0CODEHHOCTH CTPOEHUA OIIPeAeNeHE]l HX (OYHKIMOHHPOB&
Kak Iejoe,

L

IHonynanuonno-Bua0RO0MH ypoBens. Bee cucremsi OPraHOR BI3AUMOCH)
HBI JIDYT € APYTOM, UTO OGecneYmBaeT MeJOCTHOCTh KUBOTO OPraHniM
HauTy4inee ero B3auMOAeHCTBHE ¢ OKPYIRAIOIIel cpefoil. Oprauusmui,

HbI€ EAUHHIBI CUCTEMATHUKH, KOTODPBI€ HA3BIBAKOTCA BUAOM.

P
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[enn

thupMa CYLIIECTBOBAIIAN 1AL B
o v, l"l‘
GI') KHAA, TAATEABHO 0OV THIONIUX HA OIIPEASJEHHON TePPUTOpUR I

i1 1
Wi LHO M30JHPOBAHHBIX OT APYTHX 0CO0ed TOro ke Bujia. ITonyany

Bw 3naere

Thyr o PO COBOIEY I, mﬂ.i. CROANNLX 1O MOofnsiororatie:
M cnoieriam, H.M‘tﬂllu oﬁumo NPOUCXOAHCH G, 301 HMINOSILILY
: e e NCIILIA B, taoéb;uu CRPEUBATOIIMXCH WO TLHORO"

O 1L TOMCTBO.

RONYAAYUA — COBOKYINOUTH 0¢OOC

9710 3JIeMeHTaApHadA eJUHU A SBONIOIHAN, C KOTOPOH, KaK U € HOI3I'T'H

«BHOEeH03» , B Hos1ee NogPO0HO MO3HAKOMUTECDH Aas€e.

Aarocecsecss [

B cregyiouieM maparpadie peus moRAET 0 paangohipusnn
SKMEBIX CYLIECTB, CTPOHUM H (YNKUHSIX KIMTONNHLIK
1 BHEKJETOUHBIX (POPM HHABHW.

XMMUYECKUM COCTAB KNETKK
(uonoruueckue thyHkumumn HENKOB, YKMPOB U yrNeBOA0B
YPOBHW OPraHWu3aLmH XUBOH MaTepuK

Bw moxere
ONUCATb NpUHLHUNKaNbHOE CTpOEeHHe HYKAE€UHOBbIX KKUCNOT U UX PONb B TIEHE
Jlaue HacNeACTBEHHbIX CBOWCTB YXWUBbIX OpraHU3MoB

NEPEYUCNTD YPOBHHU OopraHn3aumnm XU3Hu U NpUBeCTH NpUMEepbl KAaNACIO v

HUX
(ICbOpMyﬁHpOBaTb, 4TO TaKO€e TKaHb, NepeYnucIvTb TUNbl PACTHUTENbHBIX H XU

BOTHBIX TKAHEM
0BBACHUTD, YTO TAKOE OPraH 1 cucTema opraHos
1123BaTb NPUIHAKK, NO KOTOPbIM ocobu 0bbesUHAIOTCA 8 BUA,

BoinonHKuTe 3afaHNUA

Kakue XMMUYECKHe 3NeMeHTbl BXOAST B COCTAR KNETOK XXUBbIX oprannamm;?
Kakue M3 HUX OTHOCATCS K MAKPO3NEMEHTaM, KaKMe — K MUKPO3fNeMEeH1aM !
OBbAcCHUTE, YTO NPeACTaBAAloT coboi Benku, nepeuncaute ux BUOAOT U

CKue yHKLUKUA. \
[laiite xapakTepPUCTUKY YINEBOAOB, PacCKaXHUTE 06 MX BUOAOTUHECKUX Pyt

MAX,
CchopMynupyiTe, UTo TAKOE XKHPbI, Ha30BUTE UX hyHKLMH.

3 Tembl gas peeprion

| XUMUUECKAR KAPTHHA HUROW HPUPOADI.
Hypn OB BOTAHKKKM U 30GHI0T M),

Bug v ero npuaHaku (Ha npumepe 1

SE— ==

Makpmup



§ 20. MHoroobpaaune xusbix opraHuamos.
Knetka n HekneTouHbie popmbl K3

1. OnmwmTe cTpoeHIHe PpacTUTENBHOMN 1 XKHBOTHOM KAETKH.

2. Dante onpepenetne Gaxktepuii w eUpycos.

4. Mepeuncante sabonesamnsn, Boabyautenamu KoTopbix SensOTCA Ba
W BUPYCbI.

MNMPOKAPHUOTBE U 3YKAPWOTBI. ITo pasaMuYHbIM OLEHKAM, HA HAIIeH 1
T¢ HacYUTEIBaeTCA OT 1,9 A0 8 MuH GHONOrMYeCKX BUAOB, ¥ GOJbLIN
U3 HUX YeJIOBEK JaJ1 HasdBaHudA. [N onucauusa u o603HaYeHa MHOMNS
KaK HBIHEe CYL[eCTBYIOIIMX Ha 3eMJle, TAaK U MCKONAEeMbIX DPACTeHUIl,
BOTHBIX, MUKPOOPraHH3MOB ¥ I'pHGOB HeoOXoAWMa onperenéHHA
Ma. ITH 3aJa4u BHINOJIHAET Paszes GHONOTHH, KOTOPBIH TAK W HABI
CA — CHCTEeMATHKA,

Tak KaK CTPYKTypHO#H eAuHUTIeH OPraHUSAIIMH YKUBBIX OpraHusm
JIAETCA KJIETKA, TO 0COOEHHOCTH €€ CTPOEHUS IO3BOMHIH PasAeant
JKHBLI€ OPraHU3MBbI Ha ABA HAALIAPCTBA: IPOKAPHOTBI M 3YKaPHOTHI,

1IpoxapnoTel (OT 1am. pro — panbiie u 2pey, karion — AAPO) — Av
HEIe OpraHnadMel. KJeTKH TAKHX OprasyusaMoR He HMEOT YETKO othopm.a
ro aapa, ux JJHK pacnonoxena npsiMmo B muTonuasme (puc. 92). ¥ Takn
rAaHU3MOB HET MeMODaHHbIX OPraHOMIOR, XAPAKTEDHBIX ANA 3YICH
UX (DYHKOHY BBIIIOTHAIOT OTAMM
YYACTKH KJIeTO49HO! MemGpaHm. If

b nenpecyia. Cnoph! NpeAcTaBAAT coboi KaeT-
Wi, UOKPBITEIE IJIOTHON 3allUTHOH 000N0UKOM,
§ W0 11C0 CHMPKEeHHBIM YPOBHEM MeTaboIu3Ma.

Puc. 93. lNutep

Bpetirent
Craptunn.

Tpnymd cMepty

(tbparmenr).
Ok, 1562 .

Krerounan KADHOTAM OTHOCAT GAKTEPHH W lhicrepuu ABYJAMKHA: OHU NPHYMHAKOT YeJIORe-

AL 3ETIEHEIE BOIOPOCIIIL. W4 CIPUIIHBIA Bpej M IPHUHOCAT HEMAJIYIO NOJb-

BaxTepuu usyuyaer oco6biii (n ¢+ llainpuMep, Gone3HeTBOPHBIE 0aKTepuu uy-

PR GUOJIOTH — MHKDPOGUHOJIOTHSA, Wil xOjepbl, TIPOKAgk!, CTONOHAKA, AUdTEpUi,

Knetounas Barxmepuiu — ONHOKIETOUHbIE Mewwnrata, Tada, tybepkynesa u T. I. CTALH

Mem6pana HHU3MBI, B LEHTPAMBHOH YacTH I NI II0H TUGe N cOTeH ThICAY U JAXKe MUILIIHO-

IJIA3MEl KOTOPBIX PACIOJIATAETCS woen oneil B pesyabprare onugemui (puc. 93).

KoJbleBaa monexkyaa JHE. Pa Il v0 21¢e BpEM4A, IO OAHOH U3 runoTes, daaroaapd

B“’”“Ba"fm XMalTea GaxkTepuu JiesieHHeM, i PUAM, KOTOPbIE PA3Jaraju OCTaTKH JOHC-

e on POCTb KOTOPOTO HEeOOBIYAHHO Rkt YUPIMCCKEX PACTeHMIT M XKUBOTHBIX, 00pasosa-

MeMOpaHL! Bnaroaapa BbicOKMM Temmam pail anen sasesxu He@TH, yrad, rasa, obecnevyus-

KEHUA, 4 TaKXKe cHnocobHOoCTH Ofi Qi PASBUTHE YeOBEUECKOH UMBMIINRALMH.

HTHE BBIBATh CIIOPBI (BaKTepru OKpAM K masleHbKHe Xumuieckne (habpuky, Ges ye-

(nyxneoun) cA TMJIOTHOA O00OMOYKOW M mepe Vi pABOTAIOT KAYOGeHLIKORIME GuictepUY, JKKBY-
BrIouenus HeOAroNpUATHbIE  yeaoBUA), O HIE 11 KOPIAX HEROTOPLX Gulonmx pacTernmii ::ﬁ;z:;:%i%e;:ﬁf,

Puc. 92, Crpostime xneTin GaxTepim PHH JETKO HDHCHOCﬂq‘"““"“’""”' « 1puae. 94), onn uﬁm.'umnurr Y AOCTYHHON —
JIOBUAM OKPYHKAICIEH CPCJIM, b | ann paerennit (popmoil o, Mononnouesie
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Gocrepn QCHOE NPOUBBOACTBI MOAOMBGRHCAnl npoayiiy ()
CMOTANLL, chipa ). Bacrepuy noMorairr youpwrs s nnss wedyru v 40011
nperunme MeTrsJuibl — ceﬁ‘lac HHTEIICHBHO MBI U rcil COCILHANLIINIL
PHCABh METAJULYPrUM — MHKPOOUOJOrHYECKas MeTuanypirus. Bes 6nic
NEBOIMOIZKHO IPpCACTABATE YCIIEXH GHOJIOI'H‘IGCKOﬁ M I'€HHOM HHIKEl
O KOTOPBLIX Bbl Y3HA&ETE B TIpoLecCe }J,aJIbHEﬁ HIeTo U3YYEeHHUA HAIllero Kyg

Cunezenénovie odopocau (yuanobaxmepuu) cBoé HazBalHe
JAYUHIIM IOTOMY, YTO COAEPIKAT ABA MUTMEHTA: 3EJEHBIM — XJIOPO(QM
cuHUil — DUKONMAaHNH. B HeHTpe KIeTKH CHHEe3eJEHLIX BOLOPOCHEN
xoautca Koabnesada [JHK, B nuronnaszme oTHX BOAOPOCHEH MMEETEMN
BUAa Be3HKyJ (HeOOoJBUIMX OPraHOMAOEB, NPEACTABAAIOINHX coO0M
SBIPBKHU, OTHEJEHHBIE OT IIUTONJA3MBI MEMOpPaHOIT): BE3UKYJLL € d4il
HBIMH NHTATEJbHBIMH BEII€CTBAMH M ra3OBbl€ BE3UKYJbI, 3AMONHE
asoroMm. Duarosapa mocieHUM 3TH BOAOPOCAM BCIJABIBAIOT H& MO
HOCTb MOP€I ¥ OKeaHOB, rZe GOJILIe COJHIIA U JIYULIE YCAOBHS AN (|
cuHTe3a. PasMHOXA0OTCA CHHE3eJEHbIe BOAOPOCAH AeJIEHUEM, HO i
KJIeTKHM He PACXOAATCA, a KaK Obl caumnanTca Gaarogapsa CAU3UCTON
JOUKe H 00pasyioT ILVIOTHYIO 3eJEHYIO Maccy AJTHHON A0 HECKOJBKMW
TeH KUJIOMeTpPOB U ToainuHoi a0 1 M. [luanobakrepuu UrpamoT ABO
poJb. UMenHO 61arogapa UM OKOJIO 2 MJIPJA JIET HA3aL KOJIHYECTBO K
POZa B BO3AYXe AOCTHIVIO TaK HadwiBaemon Touku [lacrepa — 1% ow
COAep¥aHus B COBPeMeHHON armocpepe. YuyéHble CUHUTAIOT, UTO I}
KOHUEHTPAUMHN OBLIO AOCTATOYHO NJA IMOABJECHUSA a3pOOHOro ABIXIL
H ceityac nuaHofaKTepruu BHOCAT CBOM BKJIAJ B MOAJepKaHue Noe
HOro cocTaBa aTMocdepsl. OHAKO HMEHHO U3-3a 9THX BOAOPOCIENA I
3yJbTATe 3arpA3HEHU A BOAOEMOB «LIBETYT» IPYAbI (puc. 95) u 03épa, |
Bpallasich B 3JIOROHHEIC THHUJBIE BoaoTa.

JdykapHoTsi (OT 2am. eu — TOT, KTO UMeeT, U zpex. karion — aapo
OPraHMU3MBbl, KJEeTKH KOTODBIX HMEKT AApOo. JJpo OTrpaHHYeHO o

Puc. 95.
8. 4. Nonenon.

3apocwmii npys.
1879 .

Mraiea

W

O

Susnuih KIeTKH;

O HIIMILI Jl;l,t‘.pnuii MemOpnnnll, BNy rpn 3N COABPRRITEH KPOHOCO
JUHIC 1 comuneres ¢ Buingamis. 13 qumoniaime PREHOABNCETTD OPFR
MUMOXOROPUL, KOTOPIMO BENOANSTOT GHyNLUMIO DNEPreTniaciax

pubocomor, TAE 1B VEHONE mmpopManui, Ipeacrasiennon u unop-
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corn (fanaman)

Caeroniaa CTeHKA

Hapauxo

Xpomnrnn
Haepnan
000300
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Polocom
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Aoponaner  Anuapnr Tanwmn

sannonnoit PHEK, aMMHOKNCIOTH «CUIMBAIOTCA» B MOJEKYJIB] HeNKon;

MuxporpyGoinm

Jaocosen

MrTORGHATHM

JeiicomineT

’ OENMH I ¢~ HUNGTHOW; § — PaCTUTENbHOW
Puc. 96, Cxema cTp:
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o A R CC AN CEI, T MPMD DI X 1
['l|Il'l'(!:!ll])_Vlﬂ'l‘(‘.}l ﬁu.mm. W HOAOCTHX T KATLITIMUOYe N 1 'I‘|HIIII?IIU]J'I‘IHI'
CH OPPAHWICCKUE BeInecTnn KACTK (Geaikun, A pu, yivenon);
annapam loroGwu, rae sTv NAKOLIEH NI LIe BEILOCTBA «Y TSN
I0TCA> U MCIIOJIB3YIOTCA CAMOM KIETKOH WITH HOKMARIOT €6 IDAHMIY L
T AU30COMBL, UTPAOIME POJIb «THIIEBADHTEIBHOH CUCTEMBbL» KJIM
B xieTKax pacTeHHil NMeTes ocobbie OPraHOHMALI — naacmudoi, |
HEeHITIMMHA N3 KOTOPHIX HBASIOTCH 3eJI8HbIE XJoponJacTsl, B HUX-T0 1t
HCXOJWUT IVIaBHEIN Ipoliece POTOCHHTE3a: HAKOILIeH e COJIHEYHOR 211¢
¥ 00pa3oBaHle OPraHMYecKUX BEILIIEeCTB U3 YrIeKUCJI0r0 Ta3a U BOUb!,

« 1. llpacTeiwne: a — ameba; 6 — uhdhy3apus Tydenbka; 8 — IBrASHA 3eneHast

M yPOBHE OpraEmn3anum, — npocreiume (puc. 97). ¥Ix Tesio M""fr'fl’”'
Me 3TOT0, PACTUTENbHAA KJISTKA COACPHKHUT BAKYOAU — KPYITHBIE HOJN 1OCIN TIPEACTABNICHO OTHOM KJIETKOH, 8 GYHKIHOHAIBHO COOTHETE u_\./
HanoJHeHHPIE KJIETOYHBIM COKOM. Il HaKOHen, pacTHTeNbHAA KJeri neioMy oprapusmy. CpefiM HUX €CTb OPTAHM3MbI, KOTOPBIC Wi Ciery
JINMAETCA OT JKMBOTHON KAEMOYHOU CMEeHKO: IOMUMO MeMOpaHD, WIO'TEH KAK PACTEHHSA, A B TEMHOTe — KaK JKUBOTHBIE (Halpumep, o
UMeeT AOTIOMHUTRIBHYIO ODOIOYKY U3 IeJLII0N035! (puc. 96). Wit pesiénan). MMeHHO B BTOM rPYIINE OPraAHE3MOB IPOXOLUT « UPHINILI»

(1Y PACTHUTENBHBIM ¥ JXUBOTHBLIM MUDOM. ‘
|\II;C W IIPOKAPHOTHI, IPOCTEHIIHE JIErKO npucrocabauBaloTCsl IS (,IIM'I:I.M
S MAJIBHBIM YCJIOBHSIM UBMEHAKIIENCA CPeAbl, & IOTOMY BCTPEU I 11 31
. peex cpeax skHSHU. OHM MOIYT MEPeXO4HTh B COCTOAHUE IIOKOMN, uf"[m
SO CTAHOBATCA HeBIAronpMATHRIMEA OJ1A JKHU3HU, ‘1:1 HeJarTes dernn
Winii1, cCIU 06CTaHOBKA yiayuniaeTcd. JlenAaTca NpocTeHIIue otent nirrei
it IPHOIU3UTENLHO Pa3 B 3 4aca. )

"1 B OpUPOLEe KaK M NPOKAPHOT, TAK K npocTenmux HEOMIORIu .
jH2Ji1 B BHOIEHO3€e MOXKET ObITh NOJOKUTEIBHOR: OCTATKH PAKONMUN (X
M0 pOPMHDOBATY OTPOMHBIE MEJIOBbIE 3AJI€XKH; XKUBYILHE B u(n-u.w :l
picl X BOJOEMAX IpocTeiilie nepepadaTbiBal0T OTMEePIIHe OCTHl |cs1‘. o :
Suvophie nHQy30pUd, pABHO KAK U faKTepun, OOUTAIOT B CJIOHCII(H\;I‘JIN‘».IJ Vfl,
' KOPOB, IOMOTas UM [IepeBapuBaTh PACTUTEBHYI0 UEJII0N03Y. M:J.H u..
M NpocTeiinue UIPAT U OTPULATENABLHYIO POJIb! Gonesﬂe'mn"pm.u.“npu
Prelilie ABIAKTCA [IPUYUHON JU3eHTEePUH, MaXAPUMU, COHHOU Qoneannn,
WNIEMTUPYIOT HA peI0ax ¥ JPpYTUX JKHUBOTHBIX.

KNETOYHAA TEOPMUA T. WBAHHA. B 18i
Ob171a cHOPMYAUPOBAHA KJAETOYHAS TEOpMUst,
TOPaMH KOTOPOHl ABJIAITCA HeMelKue yu
T. Hleann (1810—1882), M. Hlaeiiden (18
1881), P. Bupxos (1821—1902). Dra et
CTaja OAHVUM N3 TPEX BEIMYAHUINX OTKJ
XIX B. HAPAAY C 3aKOHOM COXPaHEHUs il
u yueHneM Y. Japsuna.

IIpuBenéM OCHOBHEIE MOJMOMKEHHS KIASTOR
TEOPHH.

— Kaemrxa — smo snemenmapnan, pyiict
HAIbHAA COUHUYA CIMPOCHLLA 6Ce20 HUB0ZO |
Me 8UPYCO6, KOMOPbie He UMEIOM KAemO
CMPOeHUR), CNOCOOHAA K CAMOBOCHPOUS
HUW, CAMOPEZYNAUUU U CAMOODHOBACHUIO.

— Kaemka — yenocmnasn cucmenma, COCMOAUWAA U3 MHONECBU
HOMEPHO CEAIAHHBLX MeHDYy c060it opzaroudos.

~ Knemiu ecex op2anu3mos zomonozuunsi, m. e. cxodHb no cut
CMPOEHUIO, XUMULCCKOMY COCMABY, OCHOBHBIM NPOABICHULM HCUINOG
menvHoOCMIU U OOMENY Beluecms.

Paszmuoncernue kaemorx npoucxodum monvio nymém Genenus ma
PUMHCKOI KRemKit.

— MHuozoxiemovunbtii opzanusm npedcmasasem coboil CROHCHIN)
cmemy kiemox, 06xeOUHERRBIX 8 MKARY, U3 KOMOPbLX, 6 C80I0 ouepe
OCMPOCHbL OPZAHbL, COA3AHNbBLE OpY2 ¢ OPY20M HEPB8HOILL U ZYMOPAAIN
pezyasyueir.

K magnapcTBy syKapHoToB OTHOCAT TPH I[APCTBA: PACTEHHU S, 3 KHBOTI
U TPHOBI.

Tecnop UisanH

e yYChl — HEKNETOYHAA ®OPMA XXHU3HU. ITapcTBa pacTeHHH, JKIIII:)'I'-
Wiie 1 rpubOB XOPONIO M3Y4YeHbl BaMM B Kypcax GOTAHHKM M 300J01H1N
LW NOUIOI TIIKOTEL, O9TOMY XAPAKTEPM30BATH STH UAPCTBA MbI HE OyAeM™.
L e rinonuMesa 6ostee MoApPOBHO Ha HEKJIeTOUHOH hopMe :KUSHI - BUPYCAX.
YerpoeHbl OHI OUEHD TIPOCTO: HeNKoBadA oﬁo.rlciqrca, B KOTOPOH 30K I:)'H"
ws mostekyna THEK uwnu PHEK. B okpyskaroliied cpezie BHUPYCHI HEPENIO
DeCTABIAIOT cO00H KpHCTAIAMYeCKNe 0GPA30OBAHMA, HO,I!OuﬁHbI(‘. CONIIM.
Hupychl MOMXHO DACCMATPUBATE KAK OOBEKT HEKHBOH IPHUPOALI
SA0NCIYIO MOJIEKYRY, TaK M XKHBOH opranmaM. Bre kneTKu xoastain m‘u,s:
I 1 POSIBISIOT IPU3HAKOB XHU3HHU, HO AN BUPYCOB, BHeanBIIIHX(‘.JL tu I .1
iy, XIPAKTEPHBI BaskHellile CBOMCTRA MIBOrO - HACJIEICTNEHTIOCT L 1t 34
monvsoeTk. Hanpumep, Bupye, BBISLIBAKONIMHA MOIUOMUECHNT, ('.nx.|mm|.r|
GO MBI BALYAIBHOCTD HA TPOTSKEH UM HECKOJIDKNX ThiCH e THi. Thus,

ITpoereiimue. Boxsmoil naTepec npeacTapasaoT 3YKapUOTHYECKUe [
raHu3MBI, 00aza0Niue IPUSHAKAME MUBOTHAIX W HAXOAAIIKECS 1a 161
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" CREIL DCTU ML OCIL,
lis viveelne — ae1uy Koposias ) ApoQIRIETLY 1poTH n

B Qe |llli][lllﬁﬂ'l'lllll-l LRV LD IR MBOTOMRCICHILIX RUPYCHLX

e nn i,
sone I_): BB comtyionem uaparpade Syaer paceiasni o cootug
b eve 4
CEINX JHIX OPradu3MOB, COCTABIIHIOUIUX (MLIGE 1Y
JBe O epeaoid UX OOUTAHKA.

Bwm 34aeTe

Pwc. 98, Bupyr. ummyrosodminra wenomans (BHY): & — MOLANN AN Ca 6~ :

IOTCR NPOKapPUOTLI OT 3YKAPHUOTOB
CTpOeHHUA; 8 — aneKTporHan doTorpacdus WM OT/MYA p p

'} GCHOBHDBIE NONOXKEHWA KneTouHow Teopun T. lsanHa

. ¢ 2 HH
OH BbIN NPHYNHON TAMEIOro 3a6oIeBa M eruneTcKuX (GapacHOB M | . 110 BUPYCHI — HeKNeTouHast hOPMa KH3

KaHCKOTO npesnzenTa P. Pyasearra. U naobopor, BHDYCHI PDHITIN
PBIBHO MBMEHAIOTCH, YeJOBeKY NPUXOAUTCS IIOCTOAHHO U300peTatn Bw MmOXKeTe
CTBa GOPLOLI € HOBBIMM IITAMMAMH TPHUIIIIA.

BapuaRTOB IpOHMKHOBEeHNS BHpYCA B KJIeTKY MOKeT ObITh Hecl)
OnumeM oaMH M3 HUX JNA KUBOTHOM KAETKI. YuacTox memOpani
KH, K KOTOPOMY INIPHCOEAWHMJICA BHDPYC, MOTPYKAETCH B I[MTOMIMA
HNpeBpamaercsd B BaKyoab. Bakyosab, CTeHKa KOTODOH COCTOUT M
NIa3MaTHYECKOl MeMOpAaHbl, MOMET CJUBATLCS C APYTHMHM BaKy(
uian AApoM. BHeApHBIINMCL B KJETKY, BHDPYC BCTpauraer cBoio I
PHK B eé reneTuduecknii annapar, 4To NpUBOAKT K CHHTE3y BUDYCIT i}
KOB M HYKJIEMHOBBIX KUCJOT. B KneTke hopMupyercs MuEoMecTBO BIY
KOTOPBIE 32X BATHIBAIOT BCE HOBLIE U HOBbIE KJIETKU — PASBUBAETCSH It
HaA UHQEeKI M.

K BMpYyCHBIM MHPEKIMOHHBIM 3a60JEeBAHUAM OTHOCHT OCIlY, I
KODb, BeTPAHKY, NAPOTUT (CBUHKY), TENATHUT, PAL PeCIHpAaTOPHEIX i
BaHuii. BupycHoe npoucxomxaenue umMmeror HEKOTODLIe OIIYyXOJaH, 00
Goponarkyn. U HakoHew, BApYyC — NPUYHHA CTPAIIHOTrO 3a00/1eBaitt
HIETo BpeMeHH, U3BeCTHOTO oA HasBanueMm CITU] (puc. 98). loka ne
CTBYeT 2(hpeKTUBHEIX cIOCOBOR JIEUEHUS 3TOTO 3abosIeBaBHMsA, JTYIOINM
cobom 3amuTe ot CITH Na asiasercs cobuozie e Mep peAoCTOPOXKLI

OtMeTruM, uTOo MHbDEKNHOHHBIH MPOLECC ABAAETCA CIEIHpUIEL
OLIpeJeIEHHBI BHUDYC NPOHUKAET M PASMHOMAETCH B KISTKAX O
ONpeAeNéHHBIX OPraHoB. Tak, BUPYe remaruTa A NPOBUKAaET U PA3M L
€TCA TOJNBKO B KJIETKAX IIEUEeHH, BUPYC TPHONA — B KIETKAX BI1H1
CAMBNCTON OBOIOUKH BEDXHUX AbIXATEHbLHEIX NYTEH U T, I.

Hayxa o supycax — BHPYCONOTHA — CPABHUTENLHO MOJIOAAS, I
ACTOPMIO BIHCAHO HEMAJIO CIARHBIX CTpaHUL,. OCHOBOMOJOMHUKOM
HAYKHW MBI C TIOIHBIM IIPABOM MOKeM cuurtath . M. Haanosciozo (18
1920), koroprrit B 1892 r. OTKPBLT BUPYC TA0AYHOM MO3aUKK. AHINHN
zpau 3. Juwcernep (1749—1823) nposén NEePBY IO BAKIUHALLMIO (O (1

({hOPMYNMPOBATL OCHOBHBIE NOMIOKEHWS KNETOUHON TEOPHK ‘,
¢PABHUTL CTPOEHWE >KUBOTHOW U PaCTHTENbHOW KNETKH, a TaKxe HakTepum
W BUPYCOB
(XapPaKTepU30BaTh NPOCTEHLUIMX U PACKPLITE UX 3HAUEHWE B NPUPOAE U XKUANH
unsIoBEKa

§ OUWUCaTb CTPOEHWE BUPYCOB, OGBACHWTD, MOUEMy WX pagcmanusalor KAk
¢ noe0Bpa3HbI MOCTUK MEXAY YHBOW W HEXHMBON NPHPOAOH

- BetnonHwure 3apaHMA
1. JlaTe onpegeneHne NPOKapHOT, NEPEYHCAMTE OPraHU3Mbl, KOTOPLIE OTHO®
(JITCH K 3TOMY HaAURPCTBY.

J PacckauTe, Kak YCTPOeHbl KAETKU DaKTepui, CMHe3eneHbix BOAOPOC/Ien.
OxapaKTepn3ayiTe posib 3TUX NPOKAPHOT B NPUPOAE M HKNU3HW HEN0BEKA.

| OnuwmTe CTPOEHHE 3YKAPHUOTHUECKON KNeTKM, eé aapa. Kakylo (yHKumia tbl
NOMHAIOT €6 OTAeNbHbIE OPraHoMb!?

4 Jlaitte xapakvepucTuky Tuna lMpoctediwne. Hazoswte npeactasuteneit aTolo
mna.

L PacckaxuTte 0 pofv 3YKapUOTOB B NPUPOAE U XKU3HU HeNoBeKa.

| s\lépran cmepTo» B Enpone XVI 8. = bakvepun na cnyxbe qenoaega. " ﬂpoo
niIMe BUPYCOB: OTKPLItUN W satajku. « CMUA — uyma XX 8. & Orpaxenve
U TOPAN MAPOBbIX 3ITHALIMMK 1t UCKYCCTRE, AUTepaType, KuHeMmatorpade.
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§ 2 1 e JKONOrHYECKHE CUCTEMDbI

—

1. Bcnomuure, 4to Bb 3HaeTe 06 3KOAOTWM.

2 Mepeuncnnre ussectHbie Bam akumm B Poccun no sawmre OKPY>Kak

cpeaobl.

MOHATHE 3KOCUCTEMbI, COBOKYITHOCTE COBMECTHO o0HuTanIMx e
OPraHU3MOB (0UOUCHO3) M YCNOBUA HUX CYIIECTBOBAHHA (cpeaa ofl
HHUA), 00beIMHEHHBIX B CAMOPETYJHPYIOWLYIOCH M CaMOPAa3BUBAINII
CHCTEMY, HA3LIBAIOT IKOCHCTeMON. OHA MOJAEP:KMBAeTCA KpPYroBop
BeIeCTB M O HOHAN PABJIEHHBIM IIOTOKOM 9HEPTHH.

TepMuH «3KONOrNYECKAA CHCTEMa», UJIH «3KOCHCTEeMa», GBI n)
skeH B 1953 r. anrnuiickum 6uonorom A. Tencau (1871—1955) ann «
3HAYeHUA «OCHOBHBIX HPHPOAHBIX EJHH I
noeBepxHoctu 3eman». Yacto BmecTo Te|
«IKOCHCTEMA» HCIIOJbL3YIOT AHAJIOT — T¢
«6UOreoIeHo3», BBeASGHHDBINH B HayKy B 19
OTeuecTBeHHBIM yuYénpiM B. H. Cyxaude
(1880—1967). CaexoBaTesrHO, 3KOCHEC!
nay GuoreoneHo3!, — 5To aNeMeHTADHAS ¢
TYDHAdA eAUHUMIA («KJIeTOYKa») Guochepsl. &
CHCTEMON MOXXHO CUMTATH 03€pPO B I€JIOM
TONBKO €70 YaCTh, HAPHMED NPUOPeIKHYK),
MAM OTAENBHO B3ATOE yIaBUIee AepPeBo, Jul
neHb. 3TO IPUPOAHELE 3KOCHCTeMBI, TToeMoTy
Ha YYAECHBI med3a’k — NpuMep yeToifum
€CTECTBEHHOH 3KOCHCTEMbI, — HAIHUCAHHBIH
MeYaTeNbHBIM PYCCKHM sKuBonucuem Ioi
BEIM (puc. 99). YenoBek co3gaéT ucKyccTBen
9KOCHCTEMEI — OTODOZ, caj, NapK, npya, nosxe (puc. 100) u . a. Opu
BHE 3ABHCHMOCTH OT BEJIMUYHUHDI, CTENIEHH CIOMHOCTH WUJIH CIOCoBa BOu
HOBEHHUSA BCE SKOCHCTEMBI ABJIAIOTCA OTKPBITHIME CHCTEMAMMY, B KOTOD
MPOUCXOANUT HENMPePLIBHBINA 00MeH BellleCTB ¥ SHEePruH (puc. 101).

Bce >xHBRIC OpraHN3MBI B SKOCHCTEME HO TUIY TATAHUA JEJATCA Hib T
rpynmnbi:

npodyyenmst — MPEKAE BCETO 3eNEHBIE PACTOHHA, KOTODBIE B I
necce GoToOCHHTE3a NPOUSBOAAT OPraHMYECKie BelllecTBa U3 Heopramn:
CKHX (MX TAKXKe Ha3bIBAIOT A8MompopamiL);

Puc. 99.B. 4. Mo
nenos. Peka
Knszoma. XHywos-
wa. 1909 2.

NOHCYMEHMbL ~— JKNBOTHBIE, NOTPeOJAIOLHE FOTOBBIE OPTARM ICCKNE
piecrsa (KOHCYMEHTHI IIepBOro NOpPAZKa — TPABOALHEIE, BTOPOIry, 'rpu
W' U T, A. — NJOTOSAHBIE),

pedyuermsvi — MHKPOOPraHM3MBI M rpubbl, Pa3pyaoiine 1 Muoe
L) NI YIoIUe OPraHuYecKe OCTATKH, T. €, OPraHHU3MBbI, KOTOPEIC JANCpIIN
* I()YTOBOPOT BellleCTB AJIf NOCTYIIeHUA UX B HOBBII LHKJ {KONCYMEH I
b (MY ILeHTHL OTHOCATCA K Zemepompodan).

T

Baaguwmnp Hukonaesuu
Cyraués

 Dxocucremy, rpaEMIBI KOTODOH ONPeAeseHbS PACTHTEALILIM COOBIECTROM (it

Pyc, 100. None — UCKYCCTBEHHAN IKOC HE TIMA
NPMMEP, CJILHUK, 6epeaoBasd poIia), TaKKe HASEIBAIOT GUOTCOICINEIOM,

191
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&ggv PezyuenTst : ITpoyiEaTu ulsl PACCEUBAETCH B BHIE Te-

R“Gamep"“’ rpubsi) ® (poerenumn) ol HIrepriy, HeAOCTYITHOM AnA

L = ‘“\JJ 2 /{ insMoB sKocucTeMbl. Jlas mo-

"S,\! ~ J 1I11101'0 OAHOHAIPABJIEHHOTO I10-

) y‘ N\ / \ Nt | MICPrUY TI6 MMINEBHIM 1leIIaM

ws s\ WenereMbl TpebyeTcs HeIllpephIB-

- - -----—-J“——-—'z'i 4 Yoty noeryrreane eé or CosHOa —

Ay KomcyMenTEL o1 . WHETNCHHOTO HCTOMHHEKA 3Hep-

7 /: '.'/'f (pam:;f;!;zzﬁ?ume’ - Bin JL 0 neeit Guocdepsl.
Fenb, ' : T T o ivteMy 2ke B KaMa0oM 3BeHe IH-

gonntl eny IpoOUCXOAUT YMEHBb-
une sueprun? IlepedncauM sTu
LRI BN

1. li¢ BCcs 3Heprud, cogepxania-
I 0 Uyme, AOCTYyIIHA TpaBoaAn-
M JNCUBOTHLIM, KOTOpPEIe, HATIPH-
), 10 CHEJAIOT KOPHU MIU Ipy-
+ crefam  pacteHui. B cBowo
wpoL, YACTH JHEPrHM TKaHeH
NI HELBIX (XUTUHOBOIH 000I04-
WNY pOTOB, KOMEIT, LIEPCTH U
) 1t¢ ycBaMBaeTcHa OPraHH3MOM
ML KA, 8 YacTh €€ TepdAeTCA B
PuIeece Tpeodpa3oBaHuA B TKAHU
MinHKa.

Puc. 101. Heobxonumble KOMNOHEHTHI SKOCHCTEMBI W HENPEPLIBHLIA 0BMeH BewecTh
W 3HEPruH B Hel

LENWA NMKUTAHWA, Bce opraHM3Mbl BOBJIEYEHEBI B KPYTOBOPOT He
B IIpoliecce KOTOPOTO NPOUCXOAHUT IpeobpasoBaHHe sHeprum. Hal
IIPOCJIEIUTE B3TOT KPYOBOPOT MO3BOJIHSIOT eI MHTAHN A, '
Ilenu muTaBHA — 3TO HOCJEAOBATEIbHOCTE OPrasv3MOB, It
LIMX BeILeCTBA U SHEPTHUIO U3 MPeABIAVIINX 3BEHLEB, CTAHOBAC
HHUKOM BeIIIeCTB ¥ SHEPIrUU AJA [OCAEIVIONIHX 3BEHELER,

Puc. 102, @parMeHT ceTv NUTaHWA
B NPUPOAHOW 3KACUCTEME (Ha PHCYHKe
He NPEACTaBNEHb! PeayueHTbl)

Yuceno 3BeHBEB B BTUX LENAX OrpaHHUYEHHO, OOBIMHC He $oJee
BonpmunHCTBO 1eneil nuTAHUS HAYMHAKTCA PACTEHNEM, a IIPOAOJIK
TPABOAAHBIMY >KMBOTHBIMU M XHIIHUKAMH. PeRYIEHTH! Paspylany
HUYEeCKUe BEileCTBA HAa KAKIAOM YDPOBHe 3TOH LIENU H ABAAIOTCH ef ¥, BuauuTeapHas 4YacTb 3HeD-
HBIM 3BeHOM, K3 meneft muTaHua B 6HoreoneHEo3ax oOpasyoTcs ceTn 0, NoJy4eHHAs ¢ DHIled, Tpa-
HuA (puc. 102). 103l (A JKU3HENeATeNbHOCTh €€

Tak Kak B KaXJOM IIOCHEAVIOIEM 3BeHe IPOUCXOAUT yMellb uiplinreeit — mDepeABIXEEHMNE,
OHEepruu M NMHUINeBOH MacCchl NpHMepHO B 10 pas mo cpaBHEHHUIO ¢ U thtiine, pasMHOMXEHMEe, OXOTY,
LIUMM 3BEHOM, TO HATVIAZAHOC TAKHE IIOTEPU MOMKHO IIPeJCTABUTL B B My 0 IOTOMCTBE M T, A., & TAKKeE
pamugsr (puc, 103). JiieconeTCA B BUAE TEILNA,

B oTanuue ot BelllecTB, KOTOPBIE COBEPLIAIOT HEMPEPLIBHLIA KPY 14

Ly roXcHaA YACTH DHePUHK R0
B 9KOCHCTEME, S3HEePrusa TaKoro KPYyroBopoTa He COBepIIaeT — Olla PONETes PeAYIEHTAM, 1 bo cayinil Puc. 103. Npumep 3xoNOrH4eCKOH
nupamMmuabl
OBITH HCIIONLE30BAHA TOJIBKO OUH Pas. ITO MOJHOCTBIO COOTBETCTBY ™I §O WX [MUIBMEPDL T IE MAJI, pamua,
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SROIEFTREN AR HAYEA . Banenefiunm cuoficenom NIHTPOJUOM X DHCOe

BINCTCH UX y(:'l‘(lﬂ'llrl}l()(f'l‘ln, T4 HHOCTONNCTOO, IKOTOPOO O P I gk

UeUHMH UMTARUS. YCTORUMBOCTL HOCUT UCTOPN IeCicin il XapaKTrep
CHEYnBaeTCH YCAOBMAMHE OKpPYHKalomeld Hexnusol npupojs (cser, *
patypa, BIMAHHE XMMHYECKHX BeLIeCTB U AP.) U BIAHMOOTHOING
MEKAy JKHBBIMH OPTaHM3MAMH, 00PAIYIOIHMH 3KOCHCTEMY (KON
Uus, XUOIHUYIECTBO U Ap. ).

IKoNMOrMA — BT0 HAYKA, MAYYAKILAA B3AHMMOZEHCTBHE O
MeXAY Co00H M OKpyIKaIoIeli cpenoi.

Tepmun «skonorusa» (or zpex. oikos — 3
me u logos — mayka) 6mn BBenéH

OanumM U3 HanpaBJIEHUE COBPEeMEHHOM 3K
ABJISIETCA H3YYEHHWE BIHAHUS HEXKUBOL

B3aMMOAEHCTBUSA KUBLIX OPraHHU3MOB M
UX obuTaHHsA CHOPMUPOBAIACH CUNDE

OPraHM3MOB OKA3BLIBAET BJIMIHHE HA HEIK
IIPpUPOAY, KOTOpasA PA3SBUBAETCH M H3IME
BMeCTe C 3XUBOI npupoaoi. HdocTaTrouyHo
HUTP O POJIM CUHE3eJEHBIX BOAOPOCHEH B (
POBaHHU cocTaBa aTMocdepnl 3eMuan, Dig
Heé TOJILKO M3YYAET 3AKOHOMEDHOCTH CYIECTBOBAHMA M PA3BHTHS B
CTEM, HO M ARJIAETCA HAYYHON OCHOBOH 1/8 PaspaGoTKH Meponpus
OXpaHe NPUPOAbI, MOHUTOPUHIA SKOCHCTEM.

Ha :xMBBI€ OPraHU3MBI, JKHBYLINE B 9KOCHUCTEMAX, NPIMO HJIH KOE
BJIAAIOT pa3THYHbIE KOMIOHEHTE! OKPYIKAIOUIEH CPeIbl — 3KOJOrn®
taxroper. Paganualor dakrops!:

— abuomuvecrkue — BO3IZEHCTBYIOIIHE HA OPTAHM3M KOMIO
HeXXUBOW NPUPOABI (KIAWMAT, IOYBa, pennved, crer, TeMnepaTypa,
HT A.);

~ Ouomuyeckue — COBOKYIMHOCTb B3aUMOAEHCTBHSA SKUBLIX opl
MOB U UX BAMSHHE APYT HA APYTa;

— GHMPONOZEHHbLI — COBOKYNHOCTEH BOSHCHCTBUR HA YXMBHIE o
MBI U IIPHPOAY B LEJIOM YENOBEKA U er0 AeATeIbHOCTH.

He 3a6rIraiiTe, yTo GeperxHoe OTHOIEHHE K NpUpCAe, OCHOBAM NI
TNYyOOKHX 3HAHUSAX 6HOJOrMH pacTenit u A HBOTHBIX, HE TOABKO COX N
€T €€, HO U MOXKeT AATh 3HAYHTEeNbHBIH SKOHOMMYeCK il adpdexr.

3pHcr lekkens

cevacosssnnee B B cnexyiowmem naparpade nmorosopam o6 ocololl o

ke, obpasoBaBiIeiica Ha BeMaAe B mponecce MO
o 6nocoepe.

194

Abl Ha OPraHu3Mbl U HaoGopor. B peayns

(o

W10 TAKOe IKOCHCTEMI

W10 NPEACTaBAAIOT COOON HPOJYIBHTHI, KOHCYMEHTBI, DEAYUEHTHI
HAK CKNAAbIBAIOTCA U N TalUA

SO MIYUAET IKOSOTUA

HOBACHUTD, KaK B LIEMAX NUTAHKS NPONUCXOANT OOMEH BELWECTB 1 SHEPriK
HHOKA3aTb, KaK BLINOMHAGTCH 3aKOH COXPAHEHNSA SHEPTHM NPpn ObMeHe aHepin
“M B UENAX NUMTAHKA )

VIPENENUTD NPHUMHDBL, O KOTOPDIM B KKAOM 3BEHE NUIULEBOU LENW NPOMC
XOAWT YMEHBLUIEHWE IHEPTHY

binoanuTe 3agaHUA

| ObvsacHuTe, UTo Takoe IkocHcTema. flpueeanTe NpUMEPbl NPUPOAHBIX H UC:
HYCCTBEHHbIX 3KOCUCTEM Pa3/IniHOTO macwTtaba.

. Cihopmynnpyite, KakMe OpraHu3mbl Ha3blBaKOTCA reTepoTPOdHBIMK, ::I::"I:

autoTpotHbIMK. [pHBEANTE NPUMEPDI CUCTEMATUYECKWX FPYRN JKUBOTHLIX,

(THOCAWMXCA K reTepoTpodam,.

1 llepeuncnmte 3KOCUCTEMBI, O KOTOPbIX YNOMUHAETCA B CTUXOTBOPEHUM

A. Deta «Beuepn».

llpoasy4ano Hag ACHOW PEKOI,

lpo3eeHeno B NOMEPKIUEM AYrY,

llpokaTMNOCh Hag PoLLER HEMOIO,

JacBeTUnoCh Ha TOM Bepery.

Jlaneko, B nonyMpake, iyramu

Y6eraet Ha 3anag pexa.

lloropee 30N0TbIMW KaHMaMu,

Pa3neTtenuch, Kak abiM, obnaka.

Ha npyuropke To Chipo, TO XKAPKO,

1330.0xu gHA €CTb B AbIXaHbe HOYHOM, —

tlo aapHMUA YK TENANTCA APKO

lony6biM U 3eABHBIM OTHEM.

 lonormueckue Karactpodby, €nocobol TMKBMAAUMK HX NOCNEACTBUN YW npf.n:x
ipenervn. o MoBGanbinie SKONOIwieckue npo6nembl COBPEMEHHOCTU W NYTH

POUISIUR,
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HIODO m

1. PacckaxuTte, uTo BaM M3BecTHO 06 armoccepe, autocchepe, ry, B .
u 6uoctepe 3eman. el

LHOO M

2. Nepeuncaute HanbGonee ocTpblie IKONOrMYECKHe npobnembl ¢

HOCTH,

100 m

BUOCDEPA U EE CTPYKTYPA. Buocidepa sABiseTca raodanbHol 91
MOM Halllel OJaHeTsI,

Buocgepa — aTo o6osouxa 3eMiu, 3ace éHEAA 3KHBLIMHA O
MU U OpeoBpasoRaHHAa MMH.

20m

1m

IonaTue «Guocdepa» (0T zpew. bios — kusnsb u sphaira — niap)
BBle MOABUNOCK B 1875 r. B paboTe aBcTpHiicKoro reosora 3. 3wcca (
1914), HO mMpOKOe pacnpocTpaHeHNe B HAYKE HOJYYHIIO MOCHE Wi
B CBET KHWTH pyccKoro akagemuka B. H. Beprnadcrozo (1863—194
TOpasA TAK W HasbIBasach — «Buocdepar (1926). «Mnue cyxaeHo ¢
HOBO€ B Y4€HHWH 0 JKHBOM BellleCTBe. ITO YUEHHE MOXKeT OKA3aTh Il
TaKoe K¢ BIuAHYe, Kak kKHara [lapsuna», — nucan Bepuaackmii, [
OoHATHE «Buochepa» OTOKAECCTBIAIOCE € «ILISHKOI JKHUBHHY, K
YCKOAB3ajJa OT BHUMAHNA YUYEHBIX M3-34 CBOEil HUYTOMHOCTH [0 ¢
HHIO ¢ BO3AYIIHOH 0607109K0if (aTMochepoit), Boxaoii 060M0uKOl (
cepoii) m 3eMHOIE Kopo# (imTocdepoit). Bepuaackuii BrepBEe A0
4TO 6HOChepa — 3aKOHOMEPHBIH Pe3yJILTAT PASBUTHSA Te0JOTHYECK
JOYEeK MJIaHeTHI,

Nasecrrerii pycckuit nmcarens M. Ilp
BOCTODIKEHHO OLEHHJ] 3aMe4arTesbHYIO
Bepuazckoro: «§ Bceraa ayBcTBOBaJM CMY'T
cefa 3Ty pUTMHKY MHPOBOTO ALIXaHUA, I
My Hay4dHas KHUra BepHazcxoro <«Buo¢
TAe MOA AOrajKa MepedaséTca KaK <«dMIll
CcKoe 0000ImeRre», UMTANACh MHOM, KAK
CTBe aBAHTIOPHBIN poman. U Mue Tenmepi
ropaszo cMeliee AOraablBATECA O TBOPYECT
9TO0, MOXeT OBITh, 3Ta HEOOXOAHUMAH AN
YECTBA <BEYHOCTBL» M €CTh UYBCTBO HE Ch(

LR

10 m

O M

S O00 m

Pue. 104. PacnpocTpaHeHne opraHnamoe B 6nocdepe: 7 ~— ypoBeHb O30HOBOIO C/108,

ASPIKYBAIOLLEND XECTKOE YNbTPadHOAEeTOBOE HANYUEHHE; 2 — rpaHMua CHeroB;
t ubuea; 4 — KMBOTHbIe, 0BMTaIOWHe B NelepaX; 5 — BaKTepHH B HeTAHDIX CKBAKN:
i, & — NPHAOHHDBIE OPraHWaMbI

BOMONAME, ¢ UHBIMM CPOKAMHM ¥ CHeAYeT HA3BATb COOCTBEHHO TBOPUG:

SInomMs,
Ihwocepa uMeeT YCJIOBHBE rpaHunbl. JKHBHIE OPraHU3Mbl HacCASUOT

w0 ruapocdepy (HaupuBmep, A0 JHa caMoil rIyGokoi MapUaHCKOA nin/ii:

JIOBEYECKOrO, a HHOrO, ILUIAHETHOro Mj e Gosee 11 kM), nuacnne caon armocdeps (40 BHICOTH 0K0N0 20 Km)
ggaﬂ::: p"l;laanosuu HTO, MOMKET GLITh, 3TY CHOCOGHOCTE NOCHOAL W nepx e cJron antTochepn (1o tayouns 1—2 kM), CaeaopaTeanio, Tos:
K - i
’ BHYTPEHHEH DUTMHKH CONPHKACATHCH C M N GrocPephl CONCEm HeBOI LI 10 CPABHEHKIO € PABMCPAMMY TN
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Puc. 108. MNtuus),
60NbLWYIO YACTb B
NPOBOGAWME B B
g — CTpuK; 6 — &
Ka; 8 — Bypesecii
2 — anbbarpoc

TH — Bcero oxoyo 30 xm (puc. 104). Hegapom eé Ha3LIBAIOT «IIJ
JKU3HN». BepxHaAA rpanuna 6mocdepl onpeaesisercda, BO-IePBhIX,
CTBHEM KHUCJIOPOAA, BO-BTOPLIX, HECOBMECTHUMBIM C JKHUBHLIO YIETPHI|:
TOBBEIM HM3JyUEHNEM H, B-TDETBUX, 3EMHBIM IIPUATAMKEHUEM, KOTOPO
XOAUTCH IIpeojofeBaTh. KpacHOPEUHMBO O TpeTheM (PaKTope roBo
yTo NTULEI (puc. 105) N HACEKOMBbBIE, NPOBOAAIIHE GONBIIYIO YAl
HHU B BO3AYXE, MMEIOT CDABHUTEJBLHO HEOOABINIYIO MACCY, & CAMYIO D0
Maccy uMerT KUTeL (m =~ 30 1) (puc. 106), Xupyimue B MOPAX # OIX
HefcTByonas Ha HUX CHJIA THMKECTH KOMIIEHCUPYETCS BHITAJKHIIL
cunoil BoAbl. Ho aaxke MOpCKHMe FUTAHTH OUEHL MIYGOKO HE OIyCitui
MU3-38 MHOIOKPATHO BOSPACTAIONIErO AABICHHS BOZHOMN Tominu. B ray
MOpel ¥ OKEAaHOB UBYT OTAEJILHBIE BUABI PLIG U ADYTrHX CYIIECTH,
PbI€ DDUCIOCOOMINCH K TAKUM IIEPErpy3KaM M TIOCTOSHHEOR ThMe. ()
YUBAIOUIAM (PAKTOPOM HYIKHUX TIPEReNOs 6rmocdepsl ABASETCS TEMI
pa: TaM, rae oHa Buiile +50 °C u Hmoke —60 °C, B oKxpyaioueil cpeae a
SKUTb TOJBKO CTIOPbI, DAKTEDUH MM CHHE3EIEHEIE BOAODOCIIH.
HanGonpmas KOHIEHTPAMA XKU3HU HabMOgaeTesa Tam, rae rpi
BO3AYX, CyHIIa M BOZA, & TAKIKE MMeeTcs baaronpusTHas TeMiepan
B IIPUJIMBHO-OTJIMBHBIX 30HAX U B TPOONUYECKHX Jecax. HawmeHbiit
TaM, rae HaumboJsiee CYPOBBIE YCJIOBUA AJA KU3HH: B YIKEe YIIOMI

107. KonoHuA NUHIBMHOB

Puc, 100 M

& NYCTRING. O = GENCKYN
o PR P
Wiy ) = Cyanwe; 2 2
O o AN DM

@~ NP

Puc. 106. Cuhui kMT — camoe HoAblUOE YKMBOTHOR Ha HALWEN NnaHeTe RS I?'_" 1
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ALk
HeaBXOANMO  POutyel, Agofdassiae apodaema — uanlones ncn L

MODCICIX PRYBHHAX, B 3000 Beunoll Mepuiora (e, HOT), 0 nye B o e L ite QOUTGIIIINEINNG (Tpu0.1eme conpemerioll suoxn, au-

{(puc. 108) v ua uncororopunix maaro, IOLLME SOAOHOMOEERD 1 enan, 13 0poTABIoM cryune Guocpepy
Bepaasckuii yrsepskuan, wro opmuponnnne Snovipepnr sannaoe LT ITACTPOGMUMIEE NG NEMEUSIIE, KOTOPLIC, 1§ CROIO OUMCPCAL, MOIYT

3YJIBTATOM CJIOXKHOTO IIPOLECCA 3BOMIOLMM HaINo# nanmeThl. 3o - WIS TET0BETCETIG I8 CHMOY I ITONCCHNIO.

3eMau BOSHHKJIA He MeHee 4,5 mapa et Hasax. [l UEPBBIX 3TAIIAX 1§ 1106ANBHBIM IPOGJIEMAM PENCIC BCETO OTHOCATCA OKOJOUMUCCKNSL,

OMHx aTMocdepa cofepsitana Maio KHCICPOAa, HO B pes3yabLTaTe nos
¥ Pa3BUTUA DACTEHHUM, 00/MaJaOINX YHUKANBHON CIIOCOBHOCTBIO )t |
CHHTe3y, NocTeNleHHO oboramanacs KucaIopoioM. B cBoio ouepean,
CIOYHIIO BaXXKHEWIUUM M3 YCIOBUIH JJA DPasSBUTHA MHOTHX rpyn;

BOTHBIX.

BazauMoneiicTBuAa SKMBBIX OPraHU3IMOB MekRIYy coboii u OKpyIKAl
cpenoit (1. e. GuochepHbie NPOLECCH) NOANEPKUBAIOT Ha 3eMJue i §)
BECHOM COCTOSHHU ra3OBBLIH COCTAB ATMOCGhEDEI, COCTAB MOPCKHMX
CHBIX BOZ, BJUAIOT HA KJIUMAT H IJICAODOAME IOYB. YeIOBEUECTHO §
fonblite 11 GOMIBIIE BTOPraeTcH B KU3Hb 6uocdepsl, H3MEHAN Teuen

HOOCDEPA U MOBANLHLIE NPOBAEMbBI YENOBEYECTBA. B noci

I'erUYecKas, TPOAOROLCTHEHIIAN, feMorpapuyecKad.

b1 TIOTOBOPUM O PABBUTHY O
c-..u.u.ooE) 1 B cneaywoniem naparpade M p
TaHNYeCKOro MUPa H 06BACHAIIMX ero TEOPHSIX.

'} 4ro Takoe 6uocdepa M KakoBa € CTpYKTypa

§ KO M3 YuEHbIX goKa3san, uto 6uocchepa — 3aKOHOMEPHBIM UTO PaIBUTHI
teonorMyeckux 0HoN0YeK NNaHeThl

3 uro Taxkoe Hoocgepa v TexHocdepa

TOAbI XXU3HN BepHagckuit mpumén k ouens BakHOMY hustocofpcron . Bwpi moXeTe ' — —

KJIIOUEHHI0 — ujee Ilepexoza Guoctheps! B Hoocdepy (or 2ped. nOOs -
3yM u sphaira — wap). Oror TepMuH BBEN B HaYRY DPaHIy3CKHIE (i
{I. Teitap de lapder (1881—1955). OH noauMan mox Hoochepoit of
Ky «MBICRHAILErO MJIACTA», KOTOPBIHA, 3aPOAMBIINUCE B KOHIE TDETH
[Ieprosia, pasBOpPauNBACTCA C TeX IIOp HAM Hamlel [LIaHeTo BHe Ghor

¥ HAJZ Hell.

Passupas yuenne o Hoocdepe, BepHaACKUil IPeAIONOMKII, YTO o)
ba IO Mepe OCBOGHUA 4YenoBeKOM BcereHHOH Ao/KHA TpeBpar
B 0COOBII CTPYKTYPHBIH 5716 MEHT KOCMOCA, TIOKA JKe OHA OCTaéTCA M
aJabHOM 060/I0UK 0l 3eMuH, KOTOpPAS U3MEHAeTCS TIOZ BAUAHHEM YN
qEJIOBEK, IO MHEHHIO BepHa.n;cxor'o, CTaB HOCHTEJIEM «MaKCHUMAaJdb
CTBYIOLIEH 5HePIrHK, CKOHIeHTPHIPOBAHHOI B 6uocdepe», npeobpaaye
HOOC(epy, CTAHOBUTCA ABHKYILEH CHION eé PalBUTHA ¥ NpeBpalle
TeOJIOTUYeCKOM 000M0UKH B KOCMUAYECKYIO.

MaTepuHcTBa He B3ATL Yy Bemiy,

He oruaTs, Kak He BBIYEPNATH MODS.
Kro mosepur, uto 3eMiio cosxramu?
Het! Ona nouyepnesa or ropa.

Kak paspesw, TpaHIIen Jerix,
U BOpOHKU, Kak paHsl, 3UAIOT.
ObHaxEHHBIE HEPBBI SeM/In
HeseMHBIe CTpANaHMA SHAIOT.

B. Boicoyxuii

& 0OBACHWTb, NoYeMy Brocgepy Ha3bIBAKOT «NAEHKOW XXH3HKU»

'} pacckasaTb, roe M nouemy HabnioflaeTcs HaubonbLIaA M HAUMEHBLIAA KOH-
({eHTpaLHA XH13HK B Buoctepe

' BrinonHute 3apaHun -

K
I [alite onpenenenma Buoctepbl, Hoocdepbl, TEXHOCHepbl. QObvacHure, Kar4
3TH chepbl CBA3aHBI C F€0NIOrHIECKMMY 0BONIOUKaMK 3eMan — AHTOCHEPOH,

ruapocthepol n aTMochepon.

1 Ha30BMTe BEPXHIOKD M HIKRIOIO MPaHuLbl Guocdepsl.

1. MNepewncante hakTopbl, KOTOPbIE ABNSIOTCA OrPaHHYMBAIOUMMY ANA BEPXHUX
npeaenos 6uoccepbl. PAcCMOTPUTE UX C TOUKU 3PEHUSA (PU3UKH U BHONOrUK.

CospeMeHHyI0 o6sacTs
MefiCTBUA HUETOBEYECKOTO OB
¢ 6nuocdepoit, rae BANAHNE Yo
OKAa3bIBAETCA OIPEAeIAIIIIM,
TAa Ha3hIBAIOT TexXHocdepoi.
KO YeJIOBeK JOKEeH YETKO Mpejl
JIATH TPAHULBI AOIYCTHMOI'D
IAaTEeJIBCTBA M MOCTOSIHHO OlILY
CBO€ HEPAa3PBIBHOE eAUHCTBO
cchepoir,

4 MNepeuncnute hakTopbl, KOTOPbIE ABAAIOTCA OFPAHUYUBAIOWHUMH ANA HYKHHX
npepenos Huoccheph. PaccMoTpuTe MX € TOYKH 3PEHWA HUINKK, XHMUH

u Buonorud.

() Temot gna pecrepatos WY J - .

| Yusmb n gestenprHocTb B. U. BepHaackoro, 2. HayuHO-TEXHUYECKUH npgrpeccI
. Mb

1 OIHETCTBEHHOCTb YeNOBeKa 3a COcTosHHe Buocdepbt. . MnobanbHbie npobne

HalOREUECTBA M NYTH WX peweHus (no eoibopy — OAHY U3 npobnem).
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! HasoBute umsa aurnuiickoro yuénoro XIX s., €O3aatens y4eHWA o
nounu,

4 MNepeuncnurte ussecTHbie BaM HacnenCTBeHHblE 3aBONEBAHUA W HaMM
HayKy, KOTOpas 3aHUMAETCA H3YYEHUEM NPUYUH UX BO3HUKHOBEHHA,

NMOHATUE BUOROTUMECKOM 3BOANIOI IMHU. Muoroobpasue XuBbLIX
HW3MOB Ha HaIel TUIAHEeTe — Pe3yNbTaT GHOJOTHUeCKO SBOJIIOO UL,

Biue. 109, XKuBOTHDIE, Y2KONPHCNOCOBAEHHBIE K NUTAHHIO: @ — KOana; 6 — NaHAa
IBomonud (or zam. evolutio — pPasBepTHIBAHIE) — ITC HEOOPI

4 HATIPABACHHOE HCTOPHYECKOE PASBATHE JKABOM IPHPOAKI OT BO:
BeHHJ JKU3HM Ha 3eMJIe 10 COBPEMEeHHOI 6Hocdeps!.

- L}
! LaiuncseTounsle (IpocTelne), TOTOM — MHOTOKJIeTOYHBIe Gecnosnonon

Wiie JKMBOTHBIE, 3aTeM NPUIIEN YePER «BeKY Phif», fajnee — «BEeKy aMpy
Beilh e, CMEHHBIIEMYCS «BEKOM PeNnTHIHI» (B OCHOBHOM OUHO3ABpPOB), M,
L LakoNenr, HACTYIIMI «BeK NTHLR ¥ MIeKonHTamux» (puc. 110). r

Hocneguue ThIicAYENIeTUA XapPaKTEPH3YIOTCH I‘Oj}l‘lO,Il;GTBOM 13 ouocepo
BeanheKa, KOTOPBIM 9BOJIOLUOHAPOBAJ OT APEBHERIIUX JIOAEH ~ apxan-
Monon (TATEeKAHTPONA ¥ IefifileIbGepreKoro YeoBeKa) iepes Apesy uxl.:: : ;-
e h NAJCOARTPONOR (HeaHAEePTANbIa) K COBPeMEHHBIM Hmff:l
miponaM (KPOMaHBORIY M HbIHE JKHBYIEMY YeJIOBeKY; pHC. ). .

1910 TeHAeHIUA K YCJIOKHEHUIO U COBEPIIEHCTBOBAHUIO OPraun3any u' ?IC!I

% ¢yILeCTB HOCHT omiocumenbvHutit xapaxmep. Hanpumep, c'rpylug'/pu
:h'!'l'pm‘& He YCJOMHANACH Ha NPOTAKEeHUH MIJIIMAPDAOB JeT, 8 ¥ nnpn.mh
Jun, 1hoBopoT, CTpoeHNne OPTaHH3MOB JaskKe yrrp?ma.noc:b (Hanpumep, 1AtEe
L eJIbHAA CHCTEMA ¥ OPTaHBI UyBCTB Y YepBei-IapasnToB). '

YenosxkHeHHe W COBEPIICHCTBOBAHNE OPTraHU3ALUN XKUBBIX CYLUEC I‘Il'l. 11
Wejisk i B3TIIAL HApyIIAeT BTOPOil 3aKOH TEPMOZMHAMHEKH, COIVIACHO KOTO
pumy nce CaMOCTOATENILHO IPOUCXOAAILNE B IPH-
Jiie 11POTIECCHl TPOTEKAIOT B HAIIPABJIeHHH Da3-
pynienus CTPYKTYP, YHNPOmMIEHHs, yBeJHYeHHA
4 GecnopaAKa BO BCEX CHCTEMAX. OBOMIOIHS
e unéT, HaoGOpOT, B HAUPABJIEHUH YCJOXKHE-
nun. (OaHAKO BTOPOM 3AaKOH TEePMOAWHAMHMKH
Wi HTOM He HapylllaeTcd, TAK K8K B Iporecce
BHONIOIAE OPOHCXOAUT YCIOMHEHME OpPraHus-
Miils, 1KOTOPOE KOCTUTAETCHA S3HAYNTeNBHOH 3aTpa-
1ol nueprum.

MosxHO paccMATPHBATE ®BOJIONMIO KaK Beeit 6mocdepsr, Tak M ¢
JAUMHE WIH OTAENBHBIX CUCTEMATHYECKHX TPYIIH ¥ Jajke JacTe op
Ma -~ OpraHOB (HAIPUMED, PYKH YeJI0BeKa), TKaHel (HanpuMep, Hep
CHIICTEM OpraHoOB (HAIPUMEp, CHCTEMBI KpoBooOpalleHus) 1 AaxKe o
HEIX GesxoB (HanpuMep, remMorsio61Ha). Oanako Gojee TOUHO IIPOIGEE b
JIEOLLHN XAPAKTEPHU3YeT HCTOPHYECKOE PA3BUTHE OPraHU3MOB, KOTO
PasyIoT DONyIAIUIO,

Kaxumu npusHaxamu XapakTepusyerca GHONOrHYECKAas IBOMION

Bo-nepepix, npeeMCTReHHOCTBIO. C MOMEHTA BOSHUKHOECHUS M
3eMJie, YTO IPOU3OIING, KAK CYHUTAIOT yuénblie, npubausurteanao 4,5 o
JIET Ha3all, HeNpepbIBHAA Lellb NOKOJNeHHH CBABHIBACT HEIHE MKHNYIIY
CaMbie IepPBBIe TPUMUTHBHBIE OPTAHHAMEI,

Bo-BTOpEIX, meaecoobpazasocThio. Bee OPraHu3MBI IPUCIIOCOONeN
YCAOBHAM CBOErc OGUTAHHA U YCTPOEHH TaK, YTO MOTYT OOecmedmni:
TOJBKO COGCTBEHHOE CYHMIeCTBOBAHHE, HO I BOCHPOM3BEACHHE HOTOM
llpu aToM oTaensHEIE POPMEL RUIHI IIPHCTIOCOGIICE K CAMBIM HOIO [N
HBIM ycnosuaM. Hanpumep, oAHKM MEKPOGHI 3KMBYT B NPUPOIHEIX 0:
NPeACTABNAIIMNX CO00H PaCTBOPHI CEPHOH KUCMOTEL, APYrHe — B Ju
BAX HE)TH, TPETHH — B rOPAYMUX refisepax mjid B KpaTepe BYJKAHA i
B ANEPHBIX peaxTopax. U HaoGopor, B mpolecce 3BOMONMH OTAETbHLI
Abl TAK TPACIIOCOOMINCE K OKPYKaloweit cpefie, UTO 3TO CTABUT MO/ y
€8MO mX cymecTeoBanue. Hanpumep, aBerpanuiickue cyMuaThie MUl
Koanel (pac. 109, @) OUTAIOTCA TOMHKO CBEXHUMM JMCTHAMH SBKANN
4 KuTakckyue naHas (puc. 109, 6) — MosoabIME moGeramMu GaMOyua.

- X = % 43 84 06 (1717} -
B-TpeTbuX, ycA0MHEAHOCTEIO M COBEPIICHCTBOBAHHEM OPTANMMN PULNNT Y. NAPBUHA OB SEORIOLNK. Cospe
JHBBIX CYIIECTB HA NPOTAKEHHH reoIOrHYecKnx amox. Hanpumep, i MIS1 I SBOSIOILEONNAN TROPHS BEACT HAMANO OT o p
L} Y
Je HA 3eMile CYIECTBOBAIH TOJNLKO MMKDPOODTAHM3MBI, 3aTeM 1103 15 wopipr . Hapsua, saiomennoll s ero knure
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(Homo habilis) ’

JpeBHUiE JNOA4,
ﬂpenuenmne JIOM, MM I8JIeC0aHTPONEL
MJIH SpXAHTPOMLL (Homo sapiens
| (Homo erectus) neanderthalensis)
| -
! |

—

.,w.,...,.ﬂ-...,.é

CoBpeMeHHBI JLIDJH,
MAY HEOAIITPON W
{Homo sapiens anplonn)

>

800 — 1100 cm*

KumeuHormnoaocTHeie

210 1700 e’

IIpoxkapuoTE

Puc. 110. 3s0n0UHOHHOE APeBO MHUBOTHBIX

A S S B e "D ED B .S D

«IIpoucxoxaerve Bunoe». Kuura 6su1a nusgana 24 yoabpa 1859 r.,
IIJIACh 34 OKUH A€HB H IPOH3BEJA DEBOTIOUNIO B €CTECTBOIHAHUM, JI0I
cKas CHCTeMa JapBHEH3MA COCTOHT B TOM, UTO YKUBBLIC OPraHU3MBI Xii|
TEPUIYIOTCH UHIMEHCUBHOCTIbIO PAIMHONEHUSR, T. €. IPOUIBOIAT ML
YHCJEeHHOe NMOTOMCTBO (HANpPUMep, TPecKa MeyeT A0 10 Man HKpHio
Oxanako xwusnernnbie pecypcovt (TEPPUTOPUS MTPOINNAIINA — apeass, nnl

= 1800 on*

Puc. 111, IBONIOUNOHKOS APBRO NPHMATOB W HeN0BEKA
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ofe HOTOMR? OopioTcsi u € neGaaroupsITHIMu Katmny :13 S IPHIAMUAIOT TPU WD (JOPMIY CCTCCTBEHHOTO 0T6opa ABMACYILING,
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AMH (3aCyX0#, XOIONOM, BETPAMHU), XULITHUKAMM U T, II, DEAILTEYTY SrusanpyIoI i 1 PRApLBNIoIM K 0T6OD.

POTHUCIEHHBIM HOTOMKAM 0COGe 0QHOTO BUAA NPUXOAMTCHA BBIACHIK
JKeCTOuaNIyI0 Gopuby 3a cyuecmeosanue. IIpn 3TOM BBIKHBAIOT ¢
HaubGosee NPUCNIOCOGTeHHBIE K YCAOBIAM CPEIBI OBUTAHMS, CIIOCOG I Iy
BaTh IVIOAOBHTOE IOTOMCTBO. STOT Hpouece [apBUH Ha3BAJ €CTECTNE
orGopom. EcTecTBeHHEINH OTGOD SBiseTCA TVIABHON OBHKYINEH cuanil
JIONEN U 00YCIOBANBACT OTHOCUTENLHYIO IeNecoo6pasHOCTh npuen
JICHHOCTH OPraHU3MOB K OKPYKalollle cpene.

HAPBREN3M JIOTHYHO O6BACHAET ¥ MPOrPECCHBHBIN Xapaxkrep i
uun. Beab BeLKMBaioT B 6opbOe 3a cyimecTBOBaHMe HanuGoliee Hnpue
6iIeHHBIE OPraHUu3MBI.

H3-3a yero y oTAeIBHBIX 0COGei BOSHIKAET 5Ta HPUCTIOCOOIECHHOC TN
Hdapenny, us-sa neonpezeasHAoOMK H3MEHYHMBOCTH, MPEACTABIAIOMICH
«6eCKOHEYHO pa3HO0GpasHble HeBHAUMTE THHbIE 0COOEHHOCTH, KOTODINM
JIMYAIOTCA OCOGH TOrO e BHAA H KOTOPLIe HeBO3MOKHO O0'bSICHUTE yu
AOBAHHEM HX OT OZHOI'O U3 POAUTENEi Wil OT 6oJIee OTHANEHHBIX Ipeic

Ceifuac MeXaHHBM 9TOJi H3MEHYMBOCTH XOPOIIO H3YYEeH — B €ro o
JIeKAT MyTamuH (ot zam. mutatio — H3MeHeHue), T. €. H3MeHeHUsl
TYPBI HOCHTeNIA HacaescTBeHHocT — JJHK. Ouernnmo, uTo oHR He
OBITH IPUCNIOCOGATENLHBIMH, TAK KAK TIPHYUEBI, HX BBIZEIBAIOLINE, 110
3aHBI C NIPHU3HAKOM, 3a KOTOPBIH OTBeYaeT M3MERHBINHIICS (MmyTY)
HBINK) reH yuacrok [THK. Tem He MeHee mHexoTOpEIe CAyJaiHbIC
HEHUA OKABBIBAIOTCA BBITOAHHIMH RJIA KHSHH OPraHH3Ma B JAHMLIN
JIOBHAX, U OH MMeeT GOJILLIYIO BEPOATHOCTL NOGEIHTL B 6opbie 3a ¢
CTBOBaHUE,

JanbHeiilllee pasBATHE 3BOIICIIMOBHOTO YY€HUS CBA3AHO C yeHexn
HETHKN i CO3KAHUEM MYTAIHOHHOM TeopuH. ABTOPaMH 5TO TeOpMH ¢
IOT rosnasackero 6uosora I de Ppusa (1848—1935) u pycexoro 60w
C. H. Kopacunecrozo (1861 —1900). MyTaumy — 5T0 0cHOBA AJIS ecTee
HOro 0T00pa, e AMHCTBEHHOTO HANPABJIAIONIErc (haKTOpa 3BOJIOIHHA.

TeneTuxa npueesa K HOBBIM OPEACTABICHNAM 06 JBOJIIOITUH M COB/LN
CHHTeTHYEeCKOH TeopnH 3BoJxouun. IoueMy — cuETETHYeCKON? Jl
TOM, ¥TO 3T TEOPUA ABJIAETCA CHHTE30M AADBUHASMA, KJIACCHYCKON
THKH K 2K0JioTHHA. COrIacHO 3TOl TEOpHH, B KayecTse aJeMeHTapHoil
HHULBL 3BOJIONAOHHOrO MPOMECCa PACCMATPHMBACTCH MONMYAANUA (0T
populus — nacenenwme, Hapox).

JlnwkyuwmEi oT60P 1103B0ACT BEIKHUBATH 0CO0AM, owmumouml‘w‘cn m-)
sanum-JM00 MpUSHAKAM OT APYTrMX ocofeil monyaanuy 1 Hauﬁ(:m.t 1npn
LuneofuBIIEMCA K MSMEHMBIINMCA YCAOBRAM Bnemﬂeii"cpe,u,m. Tax, Mesc

4 WHNOBEKOM M HeKOTOPHIMHU MHKPOOPraHN3MAMI BEAETCS HENPCPLItig
t-.u.ﬁu: ANA NOAaBICHAS U YHUUTOMEHNA 00e3HETBOPHBIX 6amc|>7\ i uf
Enpycon TpebyioTca BCE HOBBIe H HOBBIE MMOKOJIEHUA AHTHOUOTHRON. n:n
B KapTHHa Ha0MogaeTea ¥ ANA SA0XUMHAKXATOB, KOTODBIE HEJONEK
Inobayet aaa 60pu0sl ¢ HacekoMbIiMi. CHavasla GONBINMHCTBO MM.IC .'t‘.m',.
1104}1:IMOB MJIM HACEKOMBIX THOHeT, HO HEKOTOPEIE OKASBIBAIOTCSA HOCW'ICHAN
M '0il0B, ofecmedYHBAIONIAX HEUYBCTBHTEJIBHOCTE K ryOUTENABHLIM ;}.qu
wins newecrsaMm. OHI BBIXXHBAIOT M AA10T HE pearupyromiee Ha am‘vr()mtl‘ "
Bt 1IN AAOXMMHAKATH HOTOMCTBO. IIpHXOAUTCA U300PeTATE HOBBIC, U Tl
Wi O0CKOHEYHOCTH.

CrnOHIH3MPYIOIMH OTOOP COXPaHsAeT B MONYJIAIHAX E:peguuom :Il‘llpM :;
WpuiiaKa U OTcenBaeT Hambojee OTKIOHNBIINXCA OT Heé ocobeil. ()llle:M
#00)) 1103BONAET COXPAHATL BHABI HEM3MEHHBIMM H0JT0Oe BpeM.ﬂ: “m.'
B NOPEYHBO CBUAETENbCTBYIOT PENUKTEI (OT Jfam. relictum — ocraror),
Wil ¢3CHUBBIEe NCKOIIAeMble», — BHIABI PACTEHHNH U YXUBOTHLIX, (:orxpumm
I KES HA TIPOTAMKEHMH COTEH THICSY WM JaXke MIJLIHOHOB JeT. D10 upo
MeXOJAT B TOM CIy4ae, KOrZa cpeja ux o0MTaHuA U3MEeHHAeTCH ll(!iilll’l"lll -'
wwmano. Hanpumep, kucrenépast prifa gatuMepas (puc. 112, a) ot'/i\nuuv{
Wi yOHHAX B HECKOJIBKO COTEH MeTPOB y 6eperos IOI‘O-BOC'I‘O‘!II()‘:& l«bpnﬂ
Wit yace oxoso 300 MaH Jger, a AIlepUIA raTTepud (pncﬂ. 11%, 6) u.;'l ono :
Uiy COXPaHMIACh B HEH3MEHHOM BHJE C Me3030HCKOU 3pLl. Sname
Wi rLi i JKeAbIIeHb TAKMe PeJIUKT. .

M s deNoBeKa CTACUANBHMPYIOLIXI 0OTO0pP HMeeT HeMAaJIoe IBN‘eNnG:
Wil BeC HOBOPOMKASHHBIX AerTeil HaMHOro Goabnie MAM MEHBINC unpw:n‘.t‘
{4100 1), TO MX CMEPTHOCTD B CPeJHEM BhINIE, U 38 TAKHMH JE€THbMU rpelyen

11 0CODBIE MEeIUILIMHCK AL YXOH.

Puc. 112, ApesHeiime XUROTHNS, COXPAHWBLLHECH B COBPEMEHHOH thayHe:
@~ patimepusi; & — (aTTepUs

Honmynawma — rpynna ocobeit OAHOTO BHIA, KOTOPAA JJITNTEALIL
Ms HACENAeT KAK0e-IH00 TPOCTPAHCTBO B TEUCHHE MHOTHX OKOJT
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PpLonnomu i Gaaspyuruansaii) ortop cocvons o vom, 9o oaex
NOITYSANMS DRCTTHNCTES 10 B0 WA MECIKOJELIKO PPy I, (1000101118
TOMABKO CTPOEHMEM, HO U (PUINOJIOINUCCKUMU ocoleinoctsavmu. Hang
CEHOKOC MJIH JIETHUE 3aCyXU NPUBOAAT K PDAZACACHUID (11018 JIYTIONLIX i
TEHUI Ha paHHelBeTyllNe (BeCHON) M NO3AHEeBETYIUUE (OCEHBI).
phBIe JIOCOCEBLIE PHIOLI 00pasyIoT B 03épax aABe GOpMbI: MEJKYIO, 1IN,
10Cs pavyKaMH, M KPYIHYIO, 4beil ZOORIUeil CTAHOBHUTCHA HE TOJbKG
HO AAX(e YTKM, MBIUIY U JPYIUe MeJIKHEe JXHBOTHBIE.

2. HcXoaHBIM MATEpPHAJIOM NJISl DBOJNIONHHU CJHYIKAT MYTALHA.
YaloT;

a) 2ZeHHbie MYMAyUL, KOTOPbI€ B UTOre NPHUBOAAT K U3MEHEHHK)
TYPBI F€Ha U Pa3BHUTHIO TAKHUX 3ab0ieBaHni, KaK reMOMUINA, JAJILTY
CeprOBHAHO-KJIETOYHAA AaHEMHA U IP.;

0) xpomocommbie Mymayul, B pe3yJbTaTe KOTOPHIX H3MEHACTCH M
TYypa XpOMOCOM {CTAHOBHUTCA APYTroil mOCAEA0BATENhHOCTE M'EHOB, YT
BAIOTCH NJIK MEHSIOTCH YaCTH XPOMOCOM, YTO IIPMBOANT K BOSHUKHO
XPOHHUYIECKOro MUEJIONeKo3a, cCHHApoma Opbenn);

B) ZEHOMHBLE MYMAYitlt, KOTOPBIE 3AaKAHYHBAIOTCA U3MEHEHHeM
XPOMOCOM B AApEe KJIETKU; ONHAM U3 PE3YJLTATOB 9THX MyTA AN AN
noaunaoudus — KpaTHOE YBeJHYeHHe Ynucaa XxpomocoM (y pacTeHnN
BOANT K TOABJEHUIO 00jiee KPYNHBIX IUIOJOB M CEMAH, 4 TAKMKe IO
HUIO YPOSKANHOCTH), ZPYTHM — 2emeponaoudis — yMEHbIUCHHE Wil
JIMYEHUE YUCJAa XPOMOCOM Ha OAHY (BHI3BIBaeT Taxkue 3aboseBaHUI,
cuaapoMm Illepemerckoro—Tépuepa u 6onesun Kayra),

3. OnemMeHTAPHON €JUHHIECH IROIIOIUM ABJIACTCHA NMONYJIAHA.
COTEH U TBICAY MOKOJEeHUH — OObIYHOE BPEeMs CYIIECTBOBAHUA OTAC
nonynAauui, JAnga moboi HonyAsnuu XapaKTepHbl KoJefaHus UHCH
CTH COCTABIAIOIUX eé ocobeil. Ha aTo BANMAIOT pasnUUHEIE (DPAKTOPBI
MEHEHHEe KJIMMATA WM KOJHYECTBA NUINH, 6OAe3HHU, BPEZHTENHA H
Yucno ocodeil B NONYyNAUAX HeGOABIINX KHUBOTHBEIX (GeCITO3BOHOY
MBIHEBHAHBIX IPEISYHOB) MOXKeT USMEHAThCA oT 100 1o 1 Mau paa.
KPYIIHBIX 3KMBOTHEIX PasMax Kojie0aHME MeHbIle — BCEro B HECK()
pas. 9TH KojebaHMs BbIgawmiuiica pycckuii Guosior C. C. Yemae,
(1880—1959) HasBan «BOJIHAMH XUSHU», [LONYJALMONHBIE BOJHEI,
«BOJIHBI XKH3HN», — 3TO NepHocAHYecCKHe KoJeGAHUA YUCIEeHHOCTH
HHM3MOB B IIPUPOAHHX nonyasuuax (puc. 113). IIpu pocTe umcaen
HaOJoJaeTca CIMAHWE paHee PA30CINEHHBIX NONYJAALMNHA U ofbeanne
nx reHodornoB. Tak KaK NONYAALMH TI0 CBOEMY IeHETUYECKOMY CO¢
YHUKaJbHEI, B Pe3yJbTATE WX CAUSAHUA BOBHUKAKT HOBEIE reHodo
CNocOOCTRYICLINE SBOIOLHH IIONYJIANMIH B HOBLIE BUALI.

4. Pa3nu4yaoT MHKPOJBOJIOIHUI0, BeAYINYVIO K 06PA30BAHUIO HOBLIX
NyJAADMH H BUAOB, H MAKPO3IBOMIOUHIO, BEAVINYIO K o0pazosannio O
KPYINHBIX CHCTEMATHYECKHX rpynun (pPoAOR, CeMeHCTB, OTPAAOB, KJlig
M T. I.).

Puc. 113. MNonynauva po3oebix hAAMUHIO

MW KpOJBOJIIONYIA, WM BBOJIOLHA NONy S, BIOAHE AOCTYIIA ;uu:
wituuonenuii. Hanpumep, HeNpeprIBHO SBONAIONMOHUPYIOT INTAMMEL 111
IO rpanna (¢«nTUYMIL» , «CBUHOH? H T. a.). |

MAKpOSBOJIONMA, KK HAABHOBAH 3BOJIIOLNA, NPOSBAAETCH TOJLICG 1Y
JreteHHH JIIUTeBHOTO UCTOPHHeCKOT0 BpeMEH!.

. B, CYHMIECTREHHO RANNOIILHK
............E) KiuMaT — oauH U3 HAKTOPOR, CYILL o
HA YUCIeHHOCTD BUAOB M X PACIIPOCTPAHEHAL, BOT O 116M

1 NOHAST pedsb B CACAYIOLEM naparpadye.

9 Bwl 3HaETE N

¥ uTO TaKoe BUOoNOrHHECKasn IBONICLMA
) 8 YEM CyTb 3B0IOUMOHHONO yuerus Y. Dapeuna

» KAKOBbI OCHOBHbIE MONOKEHHUA CMHTeTH‘ieCKOfI TEOPWH IBONIOUUNK

} nNepeuncIuTb M3BECTHbIE BaM (hOpMbl eCTECTBEHHOMO otbopa, NpUBECTH NPY-
Mepbl KAXAOH U3 HUX M NOKA3AaTb UX PONb B NPUPOAE ¥ YKM3HW uenosexa, 06w
ACHWTL, YEM eCTECTBEHHbIN 0TOOP OTAKUAeTCA OF WUCKYCCTBEHHOTO

) naTb onpepeneHue MyTaiuK, HalBaTb U3BECTHbIE BaM TWIbl MYTAUHW, NpURe:
CTW ¥X NPUMMEPDI ¥ OXapaKTepu3aosaTe ponb MYTaLMI B NPHPOAE W HU3HU Yo

noseKa
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et S L VLD ZI L TR HI R L T T [T T YT CeaApaKiepriIon
POAb i 3BONCLHOHHOM nponeccs

§ 24. Knumat u npucnocob6neHHOCTb JKUBbIX
OPraHM3MoB K €ro YC/1I0BUSAM

T w _——

* lepeuncanTe H3secTHbIe BaM NPUPOAHbIE 30HbI POCCHM.
.

¥ CHOPMYNMPOBATL, YTO TAKOe MUKPO3IBOMIOLMA 1 MAKPOIBOMOUNA

¥ NPOKOMMEHTUPOBATL C NO3NUMIA 3BOMIOUMUOHHOIO YUEHUR CTHXOTBC
cTpokH B. Boicoykoro:

3spukal Ypa! U3BecTHO TouHo
To, uTo MbI NOTOMKM MapcuaH.
Mpasga, 310 apsuny nowguuHa:
On 601bWON CTOPOHHUK 06e3bsIH.

(\
[Ha3aosuTe XaHp n306pa3nTeNbHOrO CKYCCTBA, B KOTOPOM ocnzlra‘::me:p p.J‘t:
METOM W306paXkeHus ABNAETCA NPUPOAA. Pa6otsl KC;I‘O W3 XKUB ues,
fioTaBWMWX B 3TOM >KaHpe, BaM Haubonee NHTEpeCHbI?

; . L -
JlaiiTe xapaKTepUCTUKY TOW NPUPOAHON 30HbI, FAe Bbl XKUBETE, €€ KAUMald,

PACTUTE/IbHOTO K XKUBOTHOTO MUpa.

UHEHHOCTH K/IIMMATA POCCHUMN. K daxTopaM HEXKHBOM npupo,lu.l.‘nn:i
fnorudeckuM (paxKTopaM, Kak BhI yiKe 3HAETE, OTHOCAT KJIMMAUT, ‘u:t: .: .
MIICPATYPY, BIaXHOCTh, MOYBY 1 AD. Bce oHH OKA3LIBAKOT ﬁo.nmtu:,“l:w“.
#i1¢ HA pPacnpocTpaHeHHe BUAOB, MX ‘lHCJIeHHO(in " c'rpyrgry?'); o
M, B KOTOPEIX 5TH BUJALI CYLIECTBYIOT. BakgedmuM 13 admor
NICTOPOB ABAAETCH KJIMMAT.

Kiumar (zpex. klimatos — HaKJOH) — 3TO MHOTOJETHUM P
\1I, XApAKTEePHBIN AJAd JaHHOH MECTHOCTU B CHILy €€ reorp
Jl0aKeHNs, peaseda i PAla APYTUX KINMATo00pasyomux "

lo reopuu ero Boixoguno,
Y10 NpAMoIA Haw noTomok — ropunnal

B wxone no nporpammam oBsaatennbtbim
A cxparmn 3a [lapsuHa naTo nap,
XoxoTan B NMUG Npenogagartenam

W xoanTb cTecHanca B aconapk.

@ BoinonHuTe 3agaHmns

1. Obvachure, yro Takoe IBOJIIOUMA M YEM OHA OTAHYALTCA OT PEROJIOUM
30BUTe NPU3HaKK BHONOrHYecKoil 3BoMIOUMH.

2. lNepeuncnute ocHOBHBIE 3Tanbl @HTpONOreHesa — NPOUCXOXKAEHHUSA W 3}
Uum yenosexa.

% faite onpegenenue napeuHuzma u ouenuTe ero BKIAN B CHHTETHUECKYK)
NIOUMOHHYIO TEOPUIO.

4. Pacckaxure, Kakos BKNag MYTAUMOHHOMW TEOPUKU IBOMIOLMK B CHHTETHY
IBONIOLUOHHYIO TEOPUIO.

£ Tembi pna pecpeparos |

'. CpaBHuUTenbHas xapakTepUCTHKa 3BOMIIOLHOHHBIX Teopuit XK.-B. flamap
Y. Bapeuna. © Bbin av npegok uenoseka obesbsHoi? Ua UCTOPUKH KPUTHKH

HU3Ma. BKﬂaA OTeHeCTReHHbIX yqéHbIX B COBPEMEHHYIO 3BONIOLUHNOHHYIO TE
4 rEHHble, XPOMOCOMHBIE W TeHOMHbIe MyTaluH.,

D dedet Ll ]
R TN

- iy - ‘- . al " A A e -
W ntwame TR0 INOGITIN - T ' PR
y 123 v B e mtieiitmes ] Mol ot SO0

Pue. 114. Kapta npuposioax san Paccmamn
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: . ) WP OCEPLIM DNUEM, PO
st icanmaen Poccun Xapuerepne caoayomnne ocodennocen, 1Ko e PRICONOLE eacimnet, Pairal momee oy I |

OByCHORACILI CE reorpahMICCItNM ITOJONENAOM: TETILO na KNy FIM CAYXOM 1 OTAANLIM ODOIIGISM { MONtEE Yyayn'eh A001IY NN CINoDL
HA TEMIIEPATYPHOrO PeIKUMA L0 CCIOIAM I'OJIN; KOWTRUMITHILHOCT ), S ol cuera wnn u B T acm). Umest nopasuresth e nnnursion:
HOOOpasue KJIMMATHYECKM X 30H. Wide CHOCOBNROCTN, 01 ¢ HORCEHIFTPHNOH TOUNOCTBIO ONPEALIHIET KYPC CIAOA0"

Paanuuuyo cTenens KOHTMHEHTANBHOCTY KJIHMATH OTAEABHEIX Y pinty B aperPyomux ananx. Bonwie measegu OTANYIIO HEPCHOCHT rouu;g.:
Poccun obycnosausaT 0COBEHHOCTH TEMIEPATYPHOIro pexuma. 1o B neT J00BIUM, MOI'YT GnAeHh 13 CNAYKY, HO MPH Cay4uae NOTIIOHIKY

WHOMEOE KOJIMYECTBO M3ICh M OLICTPO HAKAIUIMBAKOT HUP, KOTOPHLIA ML

Jeano pacxoayoT. Bec crapsix MeaBeAei AOCTHIaeT TOHHBI, MOJOAMX
L

U0 500 Kr, JAAHA TeNA — OKOJIO 3 M, & BHICOTA B XoAke — 1,5 M, Fiscns

Muecn Tesla MO3BoJseT 6eJI0MYy MeABe IO IPOMAMBIBATE JIEA, YT00LL JJobmre.

Ve A 1K peIGY.

aMIVIITyAa TEMIIEPATYP V CeBepo-3amajHKIX rpanuil Poccum cocti
oxono 25°C, =a wore 3anagnoit Cubupn — 37,5 °C, B Hxytuu — 06
a B Ilerponasnobcke-Kamuarckom — Beero okono 20 °C.,

KnumaT asngercsa BaskHeiLneil npuyuHO 30HAIBHOCTH, T. €. 31l
MEpPHOCTH NPOCTPAHCTBEHHOT0 H3MeHeHUsA (opbl B QayHBl HA MORE
CTH 3€MHOTO LIapa. PaccMOTPUM 30HANIBHOCTE, CBASAHHYIO C ONPE, )
HBLIM COOTHOLICHHMEM TeT1a 1 BAArK, Ha TeppuTopru Poccuu (puc. 114). WA TYH/IP. 30Ha TYHAP PACIIONOMKeHa [0 nofepekbAM MOpe Cenm:um‘n
JluponuToro oxeaHa U 3aanMaeT okojio 10% rteppuropuu Poccuu. 3uma
Wnitt, 1OJITAA Y XOJIOZHASA, a JeTO KOPOTKOoe B mpoxyagHoe. Cuabsiinie nor
1 OOBIUHOE fABJEHUE NJIA 3TOH 30HEI. CpelgHaAdA TeMIepaTypa uiojl e
upenmimaer +10 °C, Ocaakos poinazaer ouenb mano — 200—300 mm » roa,
WANNICO TIOUBBI B TYHAPE NEPEyBJIA'KHEHBLI M3-3a BOAOHENPOHMIMEMOGTI
w0 Mep3moTel U cjaforo ucnapeHrHa. OHUM MaJOMOILHEL, CONCPHCNT
10 ryMyca, KHCJIOTHH ¥ OGBIYHO 3a00J109€eHbI.

I’"ncTHTENEHOCTE TYHAPLI COCTABIAIT MXH, JUINAHHHKH, MHOIOJCTII NG
W neuHOZENSHBIE KyCTapHUKY (OpycHMKA, roayOnka, YepHUKE, TOROKHAR®
Wi, KJAIOKBA), 4 TAKYKe MHOTOJIETHUE TPaBbl U JeDERbA (KAPAUKOBLIO Gepe:
w4 1 uBbl). AHoraa BcTpeyarorcsa rpubbl BhIIIE KAPJAMKOBBIX ACPENLLN,
Mo rnucTHIH 3eTeHOBATO-CEePhIH JIHIIANHUK, KOTOPHIH He COBCeM TONMIO I
SLINNIOT OJICHBMM MX0M, 00pasyeT CILIOIIHON MOKpoR. BecHoM paayion i

30HA APKTUHECKMX NYCTbIHD. 30Ha apKTUYECKHX IyCTHIHEL OXBAT
ocTposa CeBepHoro JIeflOBUTOTO OKeaHa M CEBEPHYIO YACTb IIOAYOCT
TaimeIp. 3uma 3aeck KOAras U CypoBad, a JeTO KOPOTKOE ¥ XOJJONH
CpeXHAd TeMIIepaTypa HIoas He npeBblaeT +4 °C. JlegHUKaAMHU TOK
85% TeppUTOpPHM STOM 30HEI, TeMIIEpPaTypa YaCTO onycxaercs go -0
IToyBH MaJIOMOINHEI, CBEPXY KMEIOT CJIoi Topda go 3 cm. PacTuten
NOKPOB PaspesxeH U COCTOUT U3 JIHIIAHHUKOB U, PEXXe, MXOB, a TAKMK®
KHX IBETKOBBIX pacreHuil. JKNBOTHEIN Mup OefleH, Tak KakK mpoay:
HOCTH PACTHTEJIBHOIO NIOKPOBA HeBeJMKa. Cpeil SKMBOTHBIX NpPeod
Te, KOTOPEIE JOOKIBAIOT MUINY B MOpe: TIOJEEHM, MODPIKH H Gesibie Mo
Ha ocTpoBax obumralor necurl. Ha ckanmuernix Geperax jgeTom ILILYy MSIP
ybK 623apbI: KOJOHHM MOPCKHX NTHIL — TArap, 4aex, YUCTHKOB, It

MOEBOK, TYIIMKOB 1 Ap. HHOraa ymucneHHOCTh NTHIL HA TAKUX fazapn HODHOLLBETHI U NMoJMsIpHBIe MakH. Bece pacTeHns HMeIOT XapaKTepHhLI¢ (hopy
CTUraeT NONYMHIIHOHA 0cobeit. PHe3gOBAHUE TAKMMH CKOIJICHUM MId W CBOIMCTBA, IIO3BONAIOLIHAE CYIIECTBOBATL B YCAOBHUAX CYPOBOI'O HJIR
8BoJIAET 00ECIeYHuTh MEHBIIYIO TuGeibh §i anoen. TocnmogCTRYIOT CTAAHHUKOBBIE U nonymnonunuuue pacTeHust, (hopmn
NTeHNOB OT XMIMHUKOB. Tak, yaiilku 4 K| JOIOPBIX TIOMOPAET UCIIOJb30BATH TEIIO MIOYBREHHON MOBEPXHOCTH W ll‘(!!m‘
COBMECTHBIMH YCUIHUAMH OTTOHAIOT OT I 10U Th CUJBHBIN BeTep. B ¢BA3H ¢ TEM, UTO JIETO 0U€Hb KOPOTKO€ U RereTH®

YUNUBIE Ce30H orpaHHYeH, GOMBIINHCTBO PACTEHHHN ABJIAIOTCA MHOI'OJINT:
HUMU U AA2Ke BeUHO3eJ8HBIMY, HanpuMep OpYCHHUKA 1 KJIIOKBA.
H{uBoTHBIE MHUDp TpesCcTaBIEH
Nk HEMHOTHMH BUIAMM, KOTO-
PNIe MPHCIIOCOOHUINCH K CYIIECTBO-
UM B CYPOBBIX SUMHHUX YCJIOBH-
k. JTO NeMMHHIM, mecel, CeBep-
Wit oNeHb, 3aAU-0eNAK, BOJK, a
mioke Genad cosa, 3yéx (puc. 116)
# ryHapoBaa Kypomartka. Jlerom
i AeTcCH orpomMitoe HKOJIMIECTBO
UNHNETHBRIX OTHIL Pyeeid, yrok, e
nynukon, aebeacih n rarap. O6unme Puc. 116. Manuiii ayéx y raeapa

BUIf MECHOR M JIMCHILL,

Ha npumepe apxoro npeacrasurens (|
30HBI APKTHYECKUX [IYCTHIHL — GEJOre Mejl)
(puc. 115) paccMOTPUM, KaK OH IPHCHOC
K CYPOBBIM YCIOBUAM APKTHKH. I9TH YCJ
TPeGyIoT 0CO060R BBIHOCIHBOCTH, JIOBKOGI
CHJBIL. ¥ IPOMAfHOTO Geloro Measens Kpe
MEBIIIIEI, OT XOJOAA €ro CIAcaIOT TOJCThIN
¥HPpa U IKYPa ¢ TYCTOR TENNOI MIepCThIo,
IOAOCIUBRI JIAN IAUTMINEHbI MeXoM. OH Clof
IVIABATE B JIEAAHOU BOAE HA DACCTOSHMSA B AI
KM KHJIOMETDPOB M OTIMYHO Hbipsaer. IIpu ir
Puc. 115, Benwit megnean IIa3a OCTABJAET OTKPBITBIMM, & HOSAPW i

-
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TRTIIGHE 10 (9104000 BI0)), MOTIEON §1 |

JIOBWSH I NEIDNOC U3 IITeil i)

Cencpunih onens (pue. 117
POIO IPUCHOCODIEH Ky
obutannsa. Ero mepcts ofin
UHTEPECHOH OCOBEHHOCTHI):
ABIA €€ BOJIOCOK IYCTOTE/ N
NMOJHEeH BO3AYXOM, UTO IO}
OJIEHAM XOPOLILO IEePeHOCHTI,
HBie MOpO3bl. Biaromaps
KHNM, 0CODOro CTPOSCHHA KON
OJeHH JIeTKO TIepeABHTa I,
CHETY, 4 TaKJ/Ke DACKAHBIBUINN
9To0N AOOpaTLes 40 ATesd. JI
cracasch OT MOLIKY U OBOJIOB, OHU BBIXOAAT Ha Nobepexbe, re Ay
KPHITBIE BETPEl. 3UMOL MUTrDHDPYIOT B JIeca, TAK KaK CHer 37ech pul
1 K3-TIOJ HEeTO JEeTKO JOOBIBATE JIMIUARHUKH .,

Puc. 117, CesepHbiii onerb

v

SUNE BLCOTYRAP ObpasyeT y3KyIO MONOCY BAOAD IOMKHOMN TDAHUILG ¢
TYHZP. B necoTyHape sHauuTenbHO Tensee, yeMm B TyHape. [ogoras o
ocanxos gocturaeT 400 MM, YTO HAMHOI'O IPEeBLIIIAET UcHapeHue, 1
MY J€COTYHApa XapaKTepuayeTes CUJIBHON 3260104 HHOCTBIO.

Ilo nonuHAM peK TAHYTCA MOJIOCHL Jeca K3 HHU3KOPOCIBIX KPUBBIX [
eJlefl ¥ IMCTBEHHHUI, Ha MeXAYPeUbAX — PeaKoIeche 1 TYHIPOBEIE Ky
HUKN. 31eCh 00MTAIOT JKUBOTHEIE KAK TYHADPHI, TAK U JECOB! nocy, O
MeABenH, GesKH, 3a1IbI-6eJsKH, BOJIKH, TAYXapH X pPACUNKH.

Boak — xumuuk, xoTopsrit YYBCTBYET cebA NMPEeKpPacHo Zade B )
KHX A1 BBRKHBAHUA YCAOBUAX JECOTYHAPDI. DTO CUIBHBIH 1 BEIHOCH
3Bepb. [linHa ero Tesa gocTraer 1,5 M, a BeIcoTa — 1 M, BECHT ON
50 xr, kpynHble camusl — g0 30 Kr. BerawoT BoakK OBICTPO, Pa3BUBAN
pocTe a0 60 kM/4, ¥ Ha gadbHUE PACCTOAHUA (3a HOYB crOCOBHBI 1)
Jets 80 kM), HegapoM ecThb mocaoBuia; « Bonka Horm KopMAT», Moy
AOATY TOJIOAATE — A0 ABYX-TPEX HeAenb. JKMBYT CceMbAMM, _
Be30NnacHOCTH BOJIYAT OHM HHKOTAA HEe OXOTHATCH PAZOM C JIOTOBOM, &

A€HHEM, BO BPEMA OXOTHl y HUX CYIIECTBYET CBOEOODPA3HOE Dadies
TPYAa: OAHU MOHAT ROGBIUY, a ADYrUe KapayasaT eé B 3acaze.

JOHA TANTI. 910 caMmas 6oabIIAE IO naolagu npupoaHad 3oHa Po
Tajira nmporanyjsack MUPOKON MONOCONH OT 3amaZHBIX TPaHHUIl 1P
A0 nobGepexxbss THx0ro okeana. A 5Toii 30Hb XapaKTepHa X0J0411ns
¢ obuJHeM CHera M yMepeHHo TémIoe seto. CpeaHsas TEeMIIepaTypa

cocrapiasier +18 °C, KoanyecTso ocagkos (300—900 MM B o) neciont
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Wpenniner nennpens o oo
PRI, UMOLOT MALOMOUDIR 1y M yeon i
B ¥ KHCTYIO CPRIY.

PO COdey atm SA010NnHASITHLI

SULINIOT XBOMHBIC Jeci: (8 enponefcioi ' .
Gy — eyioBbie, B Banaanoil Cubupu — ‘ Keapel B Geanix pykanuiu
Wiunble 1 TEXTOBLIE C LIPUMECDLIC KeApa,

I Ul OecYaHBIX [MOYBAX — COCHOBBIE.

1B cuerenom wates Gopidin,
Baw n Culups xonoand
Pedica exphiine or Mopaoin

e B I Y -
{enoBy  pAacTUTOILIOeE  thilrn \ N A ——

Mon4aanBo-BLICOKH, ..
JHagHo HIOXaeT AUCUHILN

eBeHCKMe IbIMKR...
i nocroxy or Exnces, rae pacupocTpaHe- Aep

i1l THAA MEP3JoTa, IAPCTBYET JUCTBEH- | Ha cyrpobax nTUMKIE pocieps,
Ens IpUNYApPEHA CHEHIKOM,
Haren, rpedack, KAK KBROIMUIC,

O KpBUJIO CTYHHT KPbIJOM...

Wi, Boaboime miomaay saHuMalT 6o-
durn 1Jayra.

N{uBoTHBIH MHpP Taliru 6orat U pasHo-
uhpnsen. 37ech KUBYT PacTUTENBHOAM-
M — Joch, Genxa, GYpyHAYK, 3adll- |
Biniisi1¢, & TAKIKE XUITHUKKY — OYpPBIi MeJ-
Wi, BOJK, pbIck, pocomaxa, ¢o6onab,
Byunia, JUCHLA, TOPHOCTAM. I{Ia ATHILL
Y POCTPAHEeHBl KeAPOBKA, KJECT, THy-
.“I(,:::ﬁiyjiq{l::;‘c‘ 118) — TUNHYKEEBIH NIPeACTABHTEND 3'1*01“{ 30H0bl. Ero ¢ no.u:
ilaM 1TPABOM MOXHO HA3BaTh KEMUYHKUHON CHOHMPCKOM TAHTH M HAILKO
unnnHoi ropaoctbio Poccun. HMmeer ru6Koe BLITAHYTOE Teno, JUJIMHA
wirroporo aocturaer 50 cM, Bec dKUBOTHOTO 800—1500 . 3TOT XRMHMIK mi
HOKCH M JIOBOK. XOPOILIO J1a3aeT II0 AePeBbAM, HO MPeANOUHTACT 1Epa
WU HNThCA 110 3eMJIe, TIpoferas 3a CYTKY MHOIO KHJIOMETPOB, UTO MOAIOIHY
UMYy yIAYHO OXOTUTbCA. MoXeT, KaK
KOUIKA, KAPAYJIUTH B 3aCajlé MBINIb,
1)K PAIBIBATBECA K CUAAIIHM B CHETY
rrepeBaM UM YIOOPHO INPeciaeso-
wir, O PBIXJIOMY CHery Kabapry,
noita OHA He BEIObeTesA us cus. OCHOB-
NN ero mMIla — MeJNKUe IPhI3YHBI,
(10 OH MOYKeT IToMMaTh peify B py4bax
u Ocaky Ha gepeBe. OXOTHO eCT Ke-
ApoBEIe Opexu, Arofel GPYCHUKH H
NOPITTKH.

Bapann Geprory cneacni

Cuer. Mopo3 Tpemut olkpest...

CouT B cBOEH goxe Mo/t hull

CaM «XO3AKH» SOCUIIUY Mot .,
i), Acadoa

Puc. 118. Cobonb

A CMEILAHHbBIX YU WHWPOKONUCTBEHHbLIX NECOB. 3oHa cmemmnn‘:lx
il 1IIMPOKOJIHCTBEHHBIX JIECOB PACTIONOMKEHA Ha I0To-3anaie BOCTO‘III(‘)‘I‘IP
POICACKOT PABIMILL ¥ B 100 dacTu Jansrero Bocroka. IIo cpumu..un 13
¢orptiroit mero saect Gojee rinsioe M NpoaoJIKUTENBHOE, A E{MM!! mstrieast,
¢ CTRIMU OTTenMasm i, Pojlanng cymma ocaaiKoB JOCTUTACT 600 700 mm,
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HanGOAee XAPMICTEPILIR 1 DELSHHIETenn, T Aeeos — ok (phe, 1:20).
Il Tesn CAMIRON AGETHIIT 3 M, BLEOTL 1 XOJTKE 2,3 ™, neante onn
SN0 - 570 ke, Tokprrrne epydoll mepernio, 2HROTITREC XOPOIID IPUEToeo
Nyeli K CYPOBBIM MOMEMIWMM 1 ciezcHbiM sumam, Kopmarres rpanamn,
APENOEHO-KYCTAPIUKONME PACTONUAME, JTHLAAHMKRAMA 1 rpubamu. o
ST JIOCh MOZKET CLecth A0 30 ki xopMa, a 3umoii Bcero 1215 wr, He
{I X OTAMBOCTD B NUIE NOSBONHET €My BEIKUTD K XOPOLIO Celist uynerue
G 1o Hammx Jgecax. Hns soceil, 0CODEHHO MOJOABIX, OMACHbl NOJITH
W Mu/\neSH, OXHAKO B3POCIBIE CHIbHBIC KHUBOTHBIE MOTYT 38 celfs 1oero
Wil X KOMBITA — IFPO3HOE OPYIKUeE.

Iln JJanzHeM BocToke mpouspacra- -
Puc. 119, Wit 11IMPOKOJUCTBEHHBIE Jecd, B KOTO- Ilymu, 1ryMu, 3exeHniid aoct
W. WU. Nlesntal ik HAPARY ¢ CHOMPCKMMY BUAAMU Je- 3HaKOM MHe IIyM TBOU nesuanniiil,
Oceun. 1889 {110 eCTE XAPAKTEPHBIE A COCen- U tBo nokoit, 1 6xece neb
mik crpad, Kuras u Kopen, 6apxaTtuoe Hapg ronoBoii TBoeit kyupstnuil.
Ha BocTouno-EBponeiickoli paBHMHE B 30HE JECOB aepaoso-na R Wepeito, TPOBKOBBIA Ay0, KOpeHcKHi H. Hucwnun
foip, TMMOHHUK. M3 peaKnx XHBOT-

noussl, Ha JasbsHeM BocToke — 6yphle, necHbe,
Ha Teppuropum 3710l 30HBLI IpoM3pacTalT CMerIaHHBIE XBOM I
POKOJIMCTBEHHBIE Jeca (COCHa, enb, a Tak e Juna, Ay6, KJIEH, O

puc. 119). B noanecke MHOro XHMONOCTH, OpELIHUKA, KDYLIAH I,
JIHHBbI.

LK HTHX JIECOB MOXKHO HasBaTh yCCy-
pulicicoro TUrpa, MATHUCTOTO OJIeHS, M’MMAIaiiCKOro MeIBEAs U YTy mMiu
S ILIKY.

JLCOCTEMHASA 30HA. JlecocTenHAaA 30HA NPOTAHYIACH IIMPOKOM HONO0A
wr wnnagEeix rpaun Poceumu go Anras u Cass, CpeHaAs TeMIIGpITYRI
Wi cocranisaeT +20 °C. Ha ceBepe 30HBI KOJKMUIeCTBO ocagron (Hi) mm
W (0)1) TPMMEpPHO PAaBHO UCIAPEeHHIO, HA 10Te¢ MCIIApeHHe BBIMIC, HONTOMY
Whoen OOBIMHBL 3acyxu. Hiaumar
BO(ELI  HEYCTOMYHB — BJAMXKHBIE
10/l CMEHAIOTCS 3aCyLIIMBLIMA.

Ha OpoTsi2KeHHUH Bcelt 30HBI Jiec-
§1it MACCUBEL YEPEAYIOTCSH C PABHO-
(nmipiMu crertamu. IloyBel B Ie-
fi% cepole, a B CTENAX — HYepHO-
s, Ha Bocrouno-Esponeiickoii
JutiyuHe npeofIaganT AYOPABREL C
(MMCCBLI0 KJEHA, ACEHs W JIMIIBI,
o S$nragao-Cubupekoit paBHUHE —
fiepean 1 ocuHa, B Bocrounoi Cubu-
il COCHA U JIMCTBEHHMILA.

I3 siecax oBUTAIOT OOLIYHBIEC AJISA
WX SBEPH A TITHUIIE], B CTEIAX BCTPE~
AMIOTCa CYCIMKH, Aaliiii-pycaxH

B 103XHOJ 4acTH 30HB! PACTIPOCTPAHEHE! IINPOKOIUCTBEHHEIE JICCH,
TOpble B OCHOBHOM COCTOAT M3 Ay0a, BAsa, KJyéHa, rpaba, Junsi, 0
3aech OOUTAIOT KOCYJIW, KYHHUIIE, HOPKH, 000pEBI, OYpPLIN MeXBEeAb,
BOJIK, 3adIl, 0JIeHb, pasHoobpasHsle nTUikl. HekoTopble BHALI COX
J¥Ch IVIIG B 3aTI0OBEJHUKAX, HAIIDUMED 3y6p.

Puc. 120.
A. C. Crenanol H[eniKe — CYPKH, XOMIKH, CONCEM :
Nocu. 1889 4. peuco — apodint. Mo neenx, v on Puc. 121. A. liopep. Monogoh 3asu.
POISIX BOJSIPCSL BOJIEN W ANCH, 1502 2.
216 = - . R ——
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Opun na camiax XKOPpicrepiia X DpeAe T ronofl aecocrennod Hon
sas-pyen (pue, 121). Ko v Geasig, on aerom Oypo-ceporo igera, O
KO, C/IM K 3UMC OCISK PE3KO MEHSET OKPACKY Wi Desiyic, TO Pychis
HEMHOro ceeTneeT. Bparos y 3aiiues MHOMXKECTHO — ANCHILLL, BOJKWN, ()
Hbl, ACTPEOLI-TETEPEBATHUKY U T. A. [103TOMY 3uiiinl, CUACAACH OT Il
ZOBAHUS, UCKYCHO 3aNyTHIBAKT CBOH cJeAbl. Bposaéuuas ocropoig
3acTaBlfAeT HX NEeTIATh — OeraTp B3aj U Brepés, 4 IOTOM MPBITATE Ji
B CTOPOHY, Nepe/l TeM KaK 3aJieYb Ha OTABIX WM HOYEBKY. OT moronn
bl yXOAAT KPYTaMU, cOBepHIaA 60abIIHEe NPBKKH IIPH ITIOMOIIY CHJ
8aAHUX Jan. BrICOKasaA MIOHOBUTOCTE 2aHIER TOXKE 0OBACHIETCH 11
AWMOCTBIO BbKHBaHuA. Tak, saiiunxa npurocut 3—4 noMéra B roa,

Crens LIMPOKO Ha MpocTOpe
Ilonepéx u BaONDL MEKMT,
CrnoBHO oruenHoe Mope,
3HOEM NallueT ¥ HanuT,

Ileneneer Bo3ayx caKATHIN,
He naxsér na gymHbli geHp
C ne6a BeTePOK KPBLIATHIIA,
Hu npoxaaauol TYYXh TeHb.

Heb6eca, rak Kynoa MeAHbIN,
Packaamnues, Crens rona;
Koe-rae npeg xaroii 6epuoii
CoxHeT OegHAsA BeTHA.

1. Baszemcruit

218

e 122 7C, o M Konoaimen (20 TCY B MIaoeiesine. T'oponnn cymmn
weugcon e npestanmer Jho A0 Mmoo cop, Tro nowra o 3 paia Menstn
(LI IRITS L IR B IS ”H'Illhl ‘ll‘ll“ﬂ“l‘Mlllol(’ 10 oicanrranonnie, ll(!'l'p(‘,'l!lI()’l'(‘..ll 1 OHtoO-
SOTINLLIe,

TOnUUHBIE AN CPEIN DHETEM LN JCPHOBUHHLIC $JI4KH C YAKMMU v
PV MM KOBBLIL, TULNINE, TonKoior. Beerga npucyTcTByer pasilorpanng.
M ipaitHeM ore AePHOBUIHO-3JIAKOBBIE CTENN CMEHAIOTCH MOJBINHLIMMN.

Miorue JKUBOTHBIE 00PASYIOT GOAbIIYE KOJOHUH (CYCHHKH, CYPKHU, X0
Wi, OOJEBKY U APYrHe rPLI3YHbI) MM CTaja (AHTUJIONEI). Berpeuoren
e e v Boax. M3 nrrn Haudosee pacnpocTPaHEeHBl XKaBOPOHKH, CTEHILG
¥y ONATKH, OPJLL, Apodbl, IYCTEALIa,

TuuuyHLIe obuTaTeNM cTeneil — rpbi3yHbl. OHM NPEANOUUTAKYY P rM:
WenL1YIO OUILY, & OTOMY MMEIT XOPOUIO PasBUTHIE Pe3libl, KOTOPLI: [HI
Sryr BCIO JKU3HD M OGnarogaps PasHOM TOJIIMHE SMAJH CHOCOOILI Cimo:
wrnnuBatbesi. Haubosnee sipxoil 4epToM NPHUCIOCOGIEHHOCTH T'PLIGYHON
i IPKHBAHTIO ABJISAETCA UHTEHCUBHOE pasMHOMXKeHUe, YKe B 23 mean
i 0NY IPUHOCAT 0O 6—8 MOMETOB B roA, U B KAXKAOM — OT 8 xo 1IH perver
wullneit, BoDKUBAHMIO TPHIBYHOB MOMOraeT M HX CIIOCOOHOCTH Bimjinth
B cNUKY (3MMHIOIO T JIETHIONI), a TAKMeE JenaTh 3anachl. OAMH TOALIKO ¢
il xomax sanacaer na sumy 800 r sepua.

no 10 nerénniueit B kaxgom. Ilocae pu
HHWS AETEHBINIeH 3ai4YuXxa, MOKOPMU,
Knzaer ux Ha 2—3 aHA, 3anyara ned
BpeMsA CHAAT HEIMOABHUMHO, YTO CHACIH

co0cTBeHHasa MaTh WMJIH Apyras 3aile
A uepes MoJTOpLI-ABE HELeJH 3aiiua
YHHAIOT CAMOCTOATENBHO KOPMHUTLCH
HHAAMMN.

30HA CTENEWA. 3oHa cremeil Haxo,
B 3anagHoi Cubupu v 3aHuMaer W
neuckoii yacru Pocenn.

B crenHoii 30re (puc. 122) apko Bid
Hbl 4HepThl 3acylLLIMBOro KJIHMATA,
3aech JKapkoe (TeMmepaTypa B HIOJi¢

Lo1a [TONYNYCThiHb 3oHa moaynycThiHb pacnonoxcena Ha Ipnicacinil
wnoli masMenHocTH. KIuMaT 3aech peSKO KOHTHHEHTANBHBIH, CYyXOoN. Cpen
wuy TeMmnepaTypa uioia aocturaer +25 °C, a AHBapcKad OMyCKHCTCH A0
10°C. CopoBas CyMMa 0cafKOB He npesbillaeT 250 MM B roa. B nonynyere:
WNX PpACOPOCTPAHEHA MOJLIHHO-3MAKOBAA PACTUTENBHOCTh, HO HOKPOK
1OV KOBATBI: MeX Iy JePHUHAMY PACTEHHH HAXOAATCH YUACTKHU roJoi 1o
Y, TTouBbl 3ech KAILITAHOBLIE, 0OraThie COJIBI0, IOITOMY BCTPEMHIOTCH (0
woitibl 1 costoHYaku (puc. 123). OcHoBHBIE KUBOTHBIE — IPLI3YHLI: Cyc/n:
v, rymkagguky (pue. 124). Tunuusble KONBITHBIE JKHBOTHLIE (KMIYITY:

dinth — calirak, DyKerpaH.

Puc. 122,
A. W Kynnamm, '
Crens. 10758 Pre. 123, Canpss Puc. 124. Tywkanunk
219
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b ARIITIOCTAL K VRSO M 1000 VIYEThIn,
X obsrrareasn, e ryuntanane. Bro OOMRIC, IS DIEYEPENITX 1

HUX OPration 1peKpacno CoorBeTCrnyion yeronmsm orPy2cIoel

ITH HebONbIINe HOYHBIE OGUTATEH MOV IYCTLIHL A NYCPHADL CRAYY )
HHUX Jankax, nogo6Ho KeArypy, — Tak Jerde sy FTLEH, YAUTRIBAS

HOCTH pesbeda. Boabmme rnasa, ANMHHEIE YR 1 OTPDOMHBIE YIIN 110
MM IDEKPaCHO OPHEHTHPOBATECSA B TEMHEOTe, TymKaHYHK] HUKOTIN
H AOBONBCTBYIOTCA BOJIOMH, DOCTymAalomel BMecTe ¢ aumen.

JleTo 3gecs AnuHHOe m oueHp SKapKoe, a 3MMa KODOTKas u
Had. Cpeansas TeMmeparypa uions — oxoso +30 °C, HO yacTo HoO¢

o

TogoBast cymma ocagkor
IYCTRIHE cocTaBisaeT 150—2
B roi, a HcnapsaeMocTs B 10—
NPEBBILIAET OCAAKH,

Ha ceBepe 30Hb1 nycThINE (DHC,
IIeCYaHble NOYUBBI, KOTOPHIE YACT()

B nycTeiEe yaxnoit u CKymolt,

Ha nouse, aroem pacKaJeHHO,

AH9ap, KaK TPO3HELR YacoBoi,

Crout — oann 8o Beelt BeesreHHOL.
A. ITyuxun

Jendrpl. lloeceMecTHO pPacnopocT
TAKBIPBI — TMTHHACTHIE MMOYBBI, KOTOPHIE JIETOM NIOKPHIBAIOTCS pacty
mefica KOpKoii. TAKKIPEI NpakTHYeCKH JAHINEeHE! PACTUTENBHOCTH,
Jleée¢ THINYHBI 37eCh NOJBLIHU ¥ COMSHKU. Ha meckax JKHUBYT pac
MOLIHABIMY KOPHEBMIUIAMHA U TPUAATOYEBIMU KOPHAMH, KOTODBIE VI¢
IOT AX B CHINTYYE€M I'PYHTE ¥ BCACBIBAIOT BJAaTy U3 PAYyOWHEI IOUBHI.
Mé€p, caKcays -—— kKopsABoe GesJIHCTHOe AepeBO, MMeeT KOPHM AJH
20 M, KaK ¥ 3e1EHOE JAKOMCTBO BepOJIOAOB — BepOMIOKEBS KOJ
(puc. 126).
Ans nyereiup XapaKkTepHBL ademepsr — pacTeHNH, KOTODBIE 34 |
KO€ BpeMA NPOXOAAT TOMHEIN LUK Pa3BATHA. Hanopumep, marmuk
BUYHBIAl BMECTO CEMAH Cpasy OpopaIIuBaeT B KOJOCKAX IMOTOBEIE Cesl

Puc. 125, Nyctoms
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Puc. 127. Awepuua YwacTtan Kpyrioronosxa

MHOrYe XHUBOTHBIE NYCTEIHb MOTYT A0JIF0 06
XONUTHCA 63 MUK ¥ BOAB! (BepOIIoAbl) Utk ;m‘
BOJILCTBOBATHCSA TOM BIaroii, KOTOpas uoc'ry. e
¢ nuileil (TYIUKAHYAKH, 3MeH, AIepuilhi, (,:op;
N1oHBY). DOJBLIMHCTBO BEAYT HOUIOH oOpn:
JKU3HHU WM BIIaJAKT B CIAYKY. -

IlycTeiHE — IAPCTBO upechmmoumxul..
amei u smmepn (puc. 127). Onu npexpacho ml):
CIIOCCOIEHB! K MeCTHBIM YCIOBHAM “mmmu. X
KOXa [MOKPbITA POrOBBIMH HelIyHKaMH n'.u u.
NUTKAMH, KOTOPEIE PEAOXPAHAIOT €C 0T Hhithl
xauuda. [InraoTesa 3Mel B OCHOBHOM rpm:;ymmu:
a AIepHIBM — HACEKOMBIMHU. JTO am'u'u.m.u.
H JIOBKME OXOTHHKHN: AIepHIaM NOMOralor ciay ;
U 3peHHe, a SMeaM — OcAsaHue n cnenmm;m:s -

Opras, yJaBINBAIOMIMHA WCXoZAliee OT A0OLIY
Tertno. YeNOCTH 3Meidl COeAMHEHEI I;‘();lll:[l:l:::)l‘l‘:.
W 110TOMY OHY MOT'YT 3ar/IaThIBATh ng';?‘yl,{ :?{zs:‘;u;i:; n;:zz?::mm" "M‘.":
niyGHO TOMY, KaX MBI HATATMBaeM H .x ——r
WHLHAIBIBAS AHIA B eCOK, 9TO0R NpeROXPAHUTD U e e

\MIeDpATYDEl. ¥ AL NJA0THBIE, HO MATKHE B 3JacTHYH e
;':n: :mfmlgllx)me MX OT BBICHIXaHHI. HalloOMHNM ynuBuTijingImch:Ia(::f|::::"“'
MICPUIL B CJydae OMACHOCTH OTOpachIBAThH XBOCT,

Puc. 126, KopHesan
111c 1ema BepOAIoHbER
YIIDHK)‘IKH

D,

y 1 coolt
l'.l) | B caepyioniem naparpade BB y3HaeTe 0 IPpUPOC U
. R R R ] '
e e | cTBax cBeTa, €0 BIHAMUM HA KABbIE OpraHN3MIs.

J Bbt 3Haete N S

) KAKOBbDI 0COBEHHOCTH KAUMaTa Poccum

W aHbl
) KaKHe NPUPOAHLIL JOHLI CYILECTBYIOT H2 TEPPHTOPHHU HaWeH CTP

- 221
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. SorEmess U] LOVUOH W OTIe DACTIONOGMC b S0 Hn APKTAHLIBCKUX 1y PO SLIRNICNI L, r".'l” YETHHOTAGT faItEn,
wnup_, neco1¥'wlp. TAUTH, CMELUAHHBIX M LHAPDOIGIAC HICHIBIX necomn, J 10 STONSETIO, CRICHTA T 1IN POAn CReTE.
T ’
R UMM BAICOTIAM OFTOESITEN NSO L 1TPIIMOJIHS
: SPPOUNGI N, QT[HASENWH,  IIPC
@ Bbi moxcere Nuol'o  pacipocTy |‘ d c -
8 B - v MOUTEMS, TIOJHOPO BIyTpesnero OTpaXeH

)1, 1KOTOPBIE BBl K3Y LI 1 OCHORIOHA IKONE.

I XVII 8. wurasbsncknil yuénpit . Ipu-
s (1618—1663), nposeasa Cepui0 ONBITOB,
NIHYHCUIL, UTO CBET OTKJIOHSETCH OT MPAMOJIN-
WOI'0 MYTH U TPH ONPEJENEHHBIX YCIOBUAX
U O1THJIOHeHHe MOXKHO HabIoAaTh. HaHHOENﬂB'
(o ol Hassau gudpaxnueil 1 o0bACHUI €€ Ha
(101 BOJTHOBOM TEOPHH, MCIIONL3YHA aHAJAOTHIO €
¢ 11[}OCTPAHEHHEM BOJIH HA IIOBEPXHOCTH BOJBI.

Il paJbHeHIIeM aHNIMHCKUN QUIUK P. I'yx =
#i4h 1703) OGBACHUI HaNUYMe DAZHBIX [(BETOB CJIOIKEHMEM IGJEOH
W01 bIX IBMIKEHH 4acTHI CPekl. Peniaromuil mar B 000CHOBANWUYN 1L

¥ Aatb onpegeneHue Kivmata M A0Ka3aTb, UTO OH ABASeTcs BaOKHEM Lk
YUHOWU NPHUPOLHOM 30HANBHOCTH

¥ Aarb KpaTkyio XapaKTePUCTUKY KaXKAOM M3 NPUPoaHbix 30 Poccum

} NEPeYUCAnTb NpeAcTaBuTener hnopbl u thayHbl KOHKPRETHbIX MPUPOAHII
Poccun

& Bbinonnurte 3aganus

1. OBvacHuTe, Kak pacTeHns W )KWBOTHBIE T UM UHON NPUPOAHON 30HN

CNOCOBUANCH K YCAOBHAM MUIHU (Ha npumepe 30HBI apKTHUECKMX ny
W 30HbI NYCTbIHb).

Xpuetuan lodrenc

L

Pacckaxute o naubonee apkux npegcraeuTensx necos QanbHero Boc

: i ¢ . Dotzeneun
1. OxapaKrtepusyite knumar KaXAou NpMPOAHON 30HDI, YKaXKHTe cpeaHne punoil Teopun CBETa OBl CAEJAH OJVIAHACKHNM YYEHBIM X h(“ pre.
HEHWA TEMNepaTyp fIeTa U 3uMmbl, 110120 1695), KOTODBIiT BBEJ BOJHOBOW NDPUMHIMII, [O3BOJMBIIN l. v
== — - W TH COOTHOTCTTY-
4 Tlepeuncante, kakwe nowss! xapakTepusyior kaxayio us NPAPOZHBIX 30N, W1, SIBIEHIA OTPAKEHNS | NPEJOMICHKA CBETA i BbIBEC o
Te a Wile saKoHbl. OH MONATAJ, YTO CBET PACHIPOCTPAHAETCH TAK KL,
— UL N TR""I‘ Wiyic, — B BHJE BOJHEL B YIPYTOii cpene.

14)JIHOBBIE IPEACTABIEHUA O CBETE B XVIII—XIX BB. mOJIYyuUIAN ;mmu‘t-
Wwe 1 pafoTax aHTTIMHACKOTO yuénoro 7. Onza (1773--1829) n q:punuyzr
puoro dusuka O. K. Ppenensn (1788—1827), roTopble, paane.ruurl‘ .”m 'f
Tiol\reHca 0 XapaKTepe PacpOCTPAHEHUs CBETA, ITOJ1ara K, YTO IBCT HiK
i o gacTOTHl Konebauuil cpeapi. FOHT BBEJI MOHATHE HHTEP(eparILne,
ulisicima ero 1 chopMyJIHPOBAJT YCJIOBUA uaTepdepernuu. A Dpendi
WihcHAT ABTeHe AUPPAKITIE K TOCTPONT TEOPUIO 3TOr0 HBJIe!-IIMl..
l1npasineasHO ¢ BOJHOBOI TeopHeil CBeTa CyIecTBOBAIA Ropn).'(.m.y.u:u‘n:
Wbl TEOPHA, KOTOPOH NPHEPKABAICA HeroTor. OH nmojaraj, ‘o t’<m.m
HeH TeJsla HCOYCKAKT NOTOK MAJIEHbKHUX 4aCTHLl (kopnycKyJa1), Kol '
WIACYTCS € OTIPEAIeIEHHON CKOPOCTHIO. IIpu nepexoje cBeTA U3 om’|‘uu' <.|‘mI
Jnl 1t JIPYFYIO CKOPOCTh M3MEeHAeTCH. B Tto e ppeMa HbOTOH He 0TRCPTI
Wi IHOCTRI0 BOJHOBYIO TEOPHUIO, HLITAACE OGBACHUTE HEKOTOPBIE HILNCHLIN

WnpoTHan u BepTUKaNbHAA 30HANBHOCTD: CXOACTBO W pasnuuke. |. Hauh
XapaKTepPHbIM NPEACTABUTE b OAHOM U3 NPUPCAHbIX 30H (O BbiGopy). | Tah

Nerkne Hawe nnaretsl. 1. OBpasbl KHUBOTHBIX HALLIMX NPUPOAHbIX 30H B UCK
u donbKope.

§ 25. Cser u npucnocobnenHocTsb
K HeMy JXHMBbIX OpraHHW3MOB.
INneKTPOMarHMTHas Npupoaa ceera

RUBINIY

! Bcnomuute, yto BaM ussecTHo O PACNPOCTPAHEHUH, OTPAXEHUU M Npe

NeHWu cBeTa. L o6 1OSHAIUH.

B koume XIX B. BHACHWIOCH, YTO BOJHOBAA TEOPHA CBETA HE MO
Wl LICHATD TPORCXOMKACHNE JTMHEHYATHIX CIIEKTPOB, XaPaKTEep Pl{l:lly‘lﬂlllul
11, DHCIIEPUMEHTAIBHO YCTAHORNEHHbIE 3AKOHEL doroadhdexTa. dra 1o
fuema Oblaa pelmena Grarogapsa paboraM HeMeKHX dusuxor M. Haanxa
(18H8—1947) u A. Qitrurreitna. Ilo ux MHeHMIO, cee'r npegcTanianet cofail
w0l gacTHI, — (horonos, 06aafa0MUX 3HEPruen U UMITYJILCOM. Thannie
u CHOITetH o6hsICMAIM 1 snioitkl doToadidberTa, U NPOUCKONACIIKE JIiT-
DT TIER S .4 COEeKTP, nHoanras, Lo B gponecce BaﬂHMOHEﬁCTIlHJI CHOTIC 1T
AT ROM 3gepru n MY I HOPILHIMA nepe,rmm'rcu BCUECTRY.

r

Paccnamme, KaKoe BAUAHUE CBET OKA3bIBACT Ha XUBbIE OpraHuU3mbil.

O6bAcHUTE HaNMUMe OrpOMHDBIX Ma3 y rnyboKOBOAHBIX pbib M chaboe
HHWE UK ero OTCYTCTBME Y KPOTOB.

e

- - A .

M3 NCTOPHAN ONTUKK. Bonpoc, uTo npeacrapaser coboit CBEeT U KHNKI
€T0 CBONCTRA, BOJTHOBAM YYEHBIX eIHE B IyGOKOH ApeBHOCTH. VUeHUe «
T€é PA3BMBAJIOCH TAKUM OOPA3OM, YTO PAA 3aKOHOB, KOTOPBIM IO/ 1A 1131101}
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PSRN0, WrO N (‘.()ll[)I‘M(‘llllU“ ll)llllllltﬂ PRSI TR0 O CIvPe 180IE O it
"HaeTruag e ll])()’l‘l‘lll()])(‘.'l"'l‘ HNPeACTaBACITNIO O Hi'm 1KC O OJnIee, “ LTI
ABJENUSA HHTEPpDePeHUMN 1 AMPPAKINH XOPOINO OFLICHSIOTCH 1 O
BOJIHOBOM TeOPHH. 3TO CBHAETENBCTBYET O TOM, WIG Cliep obnagaer anoie
HOCTBIO CBOVICTB, HA3bIBAEMOM KOPIYCKYAAPHO-BOJHONLIM TYAJTHAMOM,

OrpoMHOe 3HadeHHe B MOHEMAHUH NMPUPOALI CBETa CHIrPaan palior
rnicKoro ¢pusuka Ix. Makceena, CO3JABILET0 TEOPHIO BACKTPOMIL
HOTrO NMOJIA ¥ MOKA3ABMIETO, YTO CBET — JJIEKTPOMATHATHAS BOJHA M Nt
HO ECEM BJI€KTPOMATHHUTHBIM BOJHAM MOXKET PACHPOCTPAHATHCH B
Me. MaKcBeuT BBIYHCIHIT CKOPOCT PacnpocTpaHeHUs IEKTPOMATN
BOJIH. B Bakyyme oma pasua 300 000 KM/C.

BUCNEPCUR CBETOBDLIX BOJMIH. Ecam Ha TPEXTPAHHYIO IPU3MY HA NNk
Oy4oK Gesioro ¢BeTa, TO Ha 9KpaHe MOMKHO OTYETIMEBO YBULETH CHEKTp
CTOAMIMH, KAK Bbl 3HaeTe, 3 CEMM IBETOR (pHC. 128). 310 npoucxopsnt
TOMY, 4YTO Oe/Jbi# CBET CIOMHBIN ¥ COCTOUT H3 NPOCTBIX LBETOB, KOYG
OO0-PA3HOMY NIPENOMIASIOTCA IMIPUIMOIL,

Bul 3Haere, 94TO yros npenomneHus cBeTa SaBHCHUT OT TIOKABATC3
JoMJIeHHd cpeikl. Pasnoxkenue 6eaoro ceeta B CIIEKTD O3HAYAET, YY)
PASHOro UBeTa UMEeT PASIHYHBIN YToJ NPEeJOMIeHHS, T. €. PASTUTH i) |
KA3QmMend nPeioMaAeHUR.

Bosamkaer Bompoc, uem pasnanualorcs usuvecKHe XapaKTepue
CBETOBLIX BOJIH, «HMEIOIIHX DPa3Hbiil nBeT». OKazanock, YTo y HEX (1
4yacroTa. Tak, yacToTa BOJH KPACHOTO LiBETA JEKHT B Auanasode 385 - I
484 +10°T'n, a yacrora BOAH GHONETOBOTO IBETa — 667 » 109— 789 - 109

CJIE,I[OB&T&JIBHO, IIOKa3aTeJb OPEeNOMJeHUA BOJH 3aBACHT OT UX
TOTEI.

Puc. 129.
K. A. Comon.
Pagyra, 1897 2.

Jlncitepesieii o6bacHaercs pagyra (puc. 129). Huoraa B co.rmeu‘ NLLA e,
B 110 16 TI0AaTE AUCIIEPCHIO H DU TIPEJIOMJIEHIH CBETA B KallJIC BOALL.

BNIY POEPEHIIMA CBETOBbLIX BOAIH. JlnA CBETOBHIX BOJH, T G KilK
W 10 MeXaHMYeCKHX, XapaKTePHO ABJIeHUe HHTePPeDeHIHUE,

HutepdeperEa — 5TO CHOMKeHMe ABYX (Mau HECKOJBbKNX} mmu‘;
% =
NeYJIbTaTe KOTOPOTO HAOMIoAAeTCsI YCTOUYHNBOE BO Bpemerin yCHJ'I(“l:.I:' .
an ocaableHne AMIUIATYALl Pe3yJLTHPYIOIHX KOJEOAHUH B pai
Ly TOUKAX IPOCTPAHCTBA.

Il;ucnepcml CBeTa — 9TO 3aBUCUMOCTE IIOKa3aTeasd OpeJoMJIIeny

Tk q4ro n
ABI OT YACTOTHI CBETA. (lonsTh OPAYMHY HETepdepeHluy MOMXHO, €C/IH BOOGPASUTD,

1e L)
B0l TOUKe MPOCTPAHCTBA IPOMCXOLHNT CHOXKeHHe roaebGanuii, lenn
BTN BUTH cefe BOJTHEL Ha NOBEPXHOCTH BOAHI,
Su onum OyAyT YCHMAUBATBRCA B TeX TOUKAaX,
% wuoropble IPEXOZAT UX rpefHM, a ocrabaATh-
il ¢cau rpeGeHb OAHOH BOJIHBI BCTPEUaeTca
¢ ningunHol Apyroil BoaEbi. OTCIOAA CIIeAYeT, UTO
WiETOD(IEPEeRITHI0 MOKHO HaONIOAATh TOTAA, KOT-
40 conieBaHUA UMEIOT OFUHAKOBYI0 YacTOTy H
PHUIION0MEHHE UCTOYHUKOB BOJIH APYF OTHOCH-
Jeiuito pyra co BpeMeHeM He meHsetcd. Taxue

Buehbnua HasbIBAIOT KOTeéPeHTHBIMM, .
HurepdepeHMIo cHera BLl MOXKeTe Habo Puc. 130, Urtepdapon
a1t POHKOM CILO® l'wmumu. IIOI{DBIBBIOII‘KEI‘O uHﬂBMle‘IbHOﬁ e
WYY, 1 TRKIKE B MBI X iysupax (puc, 130).
i - 225
224

Makpomup



NaGoparoprbin onbir

R

Bhecure B ijamMs CHUProsrRN KOMONCK BV, MO LA PACTBOPEM
PEHHOM conu. 3aTeM HENTOE IJIAMSA CIIUPTON K i PHECMOTPUTE CRIVAL
HYIO IIEHKRY, KOTOPYIO BBHI MIOJAYYHUTE, ECIH OIYCTH ¢ 1POBOJIOY IO |
B pacTBOp MbLIa. tTo Habnogaere? 3apucyiite VHTep(hEePEeHIHON MY
TUHKY, DOJAYYEHHYIO Ha TIEHKe,

'IM lp"jrizisls

ANDPAKLIMA CBETOBbLIX BOMIH. Ecim Ha TyTH CBeTOBOTO Iy dmn
BUTb TOHKYIO HUTB, CBET y3Ke He OyaeT pacnpoCTPAHATLCA HPHM
HO, OH OyzZer orubaTh 3Ty HHTE, 3aXOAUTh 3a Heé, Ha SKPaHE MI)] }
AAMPPaKIUOHHYIO KAPTUHY — YepeJOBaHHe CBETIIBIX ¥ TEMHNLX
(puc. 131, a).

AuppakuMOHHYIC KapTUHY MOMCHO
AaTb ¥ TIPY OCBEINEHHH OYeHL Y3KoM
rpaHmiel KoTopol 6yger ornbare ceer. |
TOYKA FPDAHUILBl INENH (KAK U B CJAYY
CTAHOBHUTCS MCTOYHUKOM BOJIH, UMEIOII|
HAKOBYIO HAaCTOTy. OTH BOJHBI HA3BLINNI
PUYHBIMU. BTOpPUYHBIE BOJHBI, BCTPEY
Pa3HBIX TOUKAX NPOCTPAHCTBA M CKJN,
anb0 B3aUMHO YCHJIHBAITCH, JUB0 ochn
¢, IOATOMY U MOJYZAETCH YepeJOBaHU I
¥ CBeTVIBIX (MAW OKpameHHBIX) (puc. 131, §) obmacTeii. Onucannoe
HHMEe, KAaK BaM H3BECTHO, HA3bIBAeTCH AU paKuMeii.

TaxuM o6pasoM, A CBETOBRIX BOJIH, TaK JKe KAk U ILJIA BOJN
ApPYroii IPUPOABI, IPH ONPEAEJEHHEIX YCIOBUAX HaBMIONAIOTCH #
WHTephepeHIHH 1 AU paKIny.

g Paanonosssa

cBY

EEA YR
Hadpaxpocmos

WAy e s

Yavrpodinoierason

ERE ST
Pegrrenanoroe

nAnyEenne

¥

Puc. 131, Qubpakuus
Ha HUTH (0); Ha wenu {(6)

Na6oparopHbiii onbiT \ ¢ 132. Wkana 3nexTPOMarHTHLIX BOSH

YCeTaHOBUTE IITAHTEHIIUPKYIb Ha 0,05 MmM. CKBO3B 06pasoBaBIIY KN
PAcCMOTPHTe HUTh ropslileil JJaMIbl HaKaJIWBaHUA. UTo HaGMIoNMN
pucy#Te AUbPaKIMOHEYIO KapTuHy. [IoBTODUTE ONBIT AuIA IHHUPH L
B 0,5 MM. BapucyiiTe 1 5Ty ARPPAKIHOHHYIO KapTHHY,

aunnasone 200—280 M, K CYACTHIO, OHO IIOTIOLIAETCH O30HOKLIM
WioM, KOTOPHIH DACHOJOMEH B BEPXHHUX cioax armocdepsl. llowromy
Hil¢ OPTAHU3MBI PAcIPOCTPAHEHBl A0 3TOr0 O30HOBOIO LIHTa-31<pali,
MIJIIX J0SaxX Ipollefnire uepes arMocdepy yabTpadhHogeTOBRIE JIY'Ii
LB bl SKMBOTHBEIM U UeJIOBEKY, TaK KaK IIoJ UX JeHCTBHEM B KON Hl:
sarrig saerca BuTaMuH D.

(e gudumoll vacmu cnexmpa HeoOX0JUM KaK PACTeHUHAM, TaK U KK
v, Jlas pacTeHHA 3TO — OCHOBA POTOCHHTE3A., i
"M A KUBEIX OPTaHU3MOB Ha CYTOUYHYIO CMEHY OCBEILEHHOCTH (Aeith

Hrtak, cBeT — 3T0 3JeKTpOMarHuTHBIe BOAHbBI. I1IKara BJIEKTPUM
HBIX BOJIH BRINVIAZAUT CAEAYIOIIHM o0pasom (puc. 132),

Kaxxnasn yacTs cnekTpa B Toit M MHON Mepe BINAET Ha HUBbIE O
MBI, OJHAKO HAHWGOJbIIEe 3HAYEHHE MMEIOT BOJIHBLI BHAUMOLO CRMIL

Banoxaiinme cocenu — MHGPAKpACHbBIe BOJIHBL I YIABTPAMHOICTOBII | Ho'n) HA3LIBAETCA POTOMEPHOIUIMOM. ITO BaKHeHIWNK QaKkTop, 3any-
Hugpakxpacuvie 60aHbI UINTYYAIOT BCE TeJsa, TeMIEepaTypa Ik 1011 BIOJOTUGCCKUEC NGl JKUBBIX CYILIECTB — cyml':.nble“u cosonnige
nelule 0 °K, 1 MBI BX OXapaKTepH3yeM B cleayiollleM naparpadie. opnrmbl. Tax, YROpRUMIMIOIIWECH TeHb Jae OUIeHb ’I‘eIlJI.(WI QOCCNLI
OCHOBHBIM HCTOUYHHKOM YaAbmpaduonremogozo unyueHus il O roviag nHGOpMIILS 0 NPUONIKCIIUNA 3UMBT. Y pacTenyi TopmMosnres
Connne. Haubosee I‘y5HTeJIBHO AJA BCEro XHUBOTO NIJNYUYEHU, JIh POCT, MU IAETEI AUETOL, HepeXaL K COCTOSITRIO TOROIL ilrvi rovo

S— ———
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Puc. 133.
H. U. W

e 135. Nanasiw manickuh Puc. 136. ApycHocTb neca

Cwieeesa POABNAETCA B NPOCTPAHCTBEHHOH OPHEHTALHK MX J nc-::u;:::
W NePeBLEB U KYCTAPHHKOB XapaKTEPHO TAK0e BIAMMHOE Pacliojodi .. =
Crnens, TTOOBI TIC BO3MOXXHOCTH OHM HE 3aTeHANN APYT Apyra, J!U:. :.

u mpsauca. VI He ToabKo. IIpU BEPTHKAJNBHOM PACTIONOME NN JIMCTI |-|
WHLOB B OCOK COJIHeYHDbIH CBeT MOJIHee MOIJIoujaeTCH B yTPEUHNe n' no
pmne uackl. IIpH ropusOHTANbHOI OPHEHTALMH JIMCTHEB TEHeIII;IINNI..;IlI“
¢ PICTeHUs TOoJHee MCNOAb3YIOT JIyYd CONHUA B JHEBHOE BpeM?l. p
W ONONCEHNH JIHCTREB B PASHBIX NJIOCKOCTSX, KAK ¥ KYKYDPY3bl, ColtIle
#i ¢cneT yecBavBaeTcAa B Ipoiecce
PO IITe32 HA MPOTAXEHHH BCe-
anit. AHAJOTMYHO BeJéT cebs
nopeondednuk (puc. 137), noBo-
J sl B TeUeHHe AHA CBOK 30J10-
it POJIOBKY — KOP3HUHKY — BCJIEN

BATCH K IEPEJIETY, 4 3B€PH HAKAILIMBAIT HOAKOMKHEIH CI0M U
TeM, KaK BIIACTE B CILAYKY, WK COGUPAIOT IPUIIACEH] HA BUMY — OPEX
MeHa, rpudh u T. A. HaoGopor, yarnaawumiics aens coo0IIaeT neem:
BOMY O NPUOJINIKEHHH BECHBI. |

JmuTensHOCTE CBETOBOTO Mepuoja BIMSET, HalpEMep, Ha 3alli
pacTeHui. Y JKHBOTHBIX CBOA PeaKlus Ha toTonepuoaAN3M: OCeHHNN
CEeHHASA INHBKY, 3UMHSAA CIIAYKA, CE30HHAA MUTPALWI U T, 1.

IIo OTHOINEHMID K CTeneHM OCBeISHHOCTH Pa3NMUYAKOT CeeH
B8ble 1 MEHESbIHOCAUBBLE Pl
K CBeTOTIOOMBBEIM OTHOCSTEN
HBIE U JIYTOBBIE TDABBI, MHOI'O
BbA (cocHa, ay6, Gepésa; pue.
134); X TeHeBBIHOCIUBEIM —
Mep, enb. EnoBble sieca Beelyy i

- i NsKeHUeM COTRIA.

Hble M TEMHEIE [10 CPABHENMNIG MijMMas JACTh CBETOBOrO CIEK-
CHOBBIMHM U LIHMDPOKOJHCTBCII J# OMeHb BAYCHA JJIS ODUEHTAIMH
K TeneBbIHOCIHBHIM OTHOCH TG SLOTHEIX B IDOCTPAHCTBE ¢ TIOMO-
PacTeHUA, KOTOPHIE JKHUBYT N | T —

HeM spyce .Jieca, — Jian lBilepsble OTAEABHBIE CBETOYYB-
(puc. 135), kucnnua, Mxu, m SenTesibHBIE KJIETKHM NOSIBUJIVCH
HUKH. CltegoBaTeNbHO, CHOCO J 1 111G THONIOJIOCTHBIX YXHBOTHBIX.
K CYLUECTBOBAHUIO B DA NOM | !,"M' RCPOATHO, XOPOLUIO 3HAKOM HX

TOBOM Pe€XXHME OTIpexeses
HOCTbL PDPACTHUTENEHBIX (OO

{puc. 136).
Kpowme aroro, anamrarnns jus

WPeACTABATEN, — THADPA. ¥ MeAys
1. 138) Takue KJIETKH HAXOAAT:
S 00 HLYIATBIIAX U 1O 1KPIIO IKYN0-

W ¥ MOJUIIOCKOI,  KPOMEe MiKcux Puc. 137. 8. Ban Tor. Ba3a  nauAniHm
IO Y BCTRATON LI LI X P LENTO nofconHyxamh. 1888 2.
pon, s umeer npoereiiuiad onea

Puc. 134. U. U. tlnwkux. Bepéaoean HU K MAKCHMAJBHOMY MG,
powa. 7896 2.

RAHHIO CONHEYHOH BHEPTUHM AMN
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HOCKUE DUIpIer, OTOPLIEE PONOMANGT HOTOK CITONLIX Jyuei, (1, YN CHBOTINEE CHOTHTen O

UAOOPAIICCIIE GONCe METIUM. Y NICCIOMBX - moaninoe apente, w ANUEO B TRIAM OBPIBOM OtDBIR
obecrieuuBaOT (paceroulisie rInsn (puc. 139), cocrommme w3 HecKkKo ¢ oelie nogotnmx. Fopaaao Bon
TRICAY OTACALHEIX CBETOBOCHPHHUMAIMMX stieek. Crot nasnanng CHOTIGLAXCH  HpeACITanTonei
SPEHHME NMOTYYNJIO MOTOMY, UTO IMIa3a HACEKOMULIX AT He LeIOC I ¢ 140) saxoparesn w raybGunax
Opa)keHue, a MO3AMKY M3 TBHICSYM M300paKeHNil, NOJYYEHHBIX K Wil 13 OKeAHOB, KY/N e AOXOANT
OTAENBHBIM BJIeMEeHTOM {(aceroM) CIOMKHOTO IVIa3a. ¥ IO3BOHOM M i eeer, Ocobenno Muoro

OeHHO y ueJIOBeKa PA3BMUTHI IJIa3a KAMEPHOTO yerpolicrea. Takoe y
CTBO IJIa3a MO3BOJAET 00siee YETKO U AeTAJIBLHO paccMaTPHUBATEH O0F
(doxycupysa speaune, BoconpnHnmaer 06bexT PEeLeNTOPHAS YacTh (4if
TOpasa Ha3EIBAaeTCA ceTyaTkoU, CeTyaTKa MOSBOHOUHBIX HMEeT ¢
crpoeHde. OAUH U3 €€ CJ08B COCTOUT M3 (oropeuenTopos —
Kon6ouek. Ilanoukn o6nanawT 6oabmeii 4YBCTBHTEJIBHOCTDIO, Tenpw
CKH 61arofapsa UM 4eJOBEK HOUYLIO MOJKET YBHAETD rOPAIILYIO CBeYY
crodHuu xo 200 xm! YépHo-6esoe 3peHne passuto Yy KUBOTHBIX, )
HOYHOM 06pa3 #u3Hu (coB, Komex). Konbouxu obecneunpaor ILBET(

iMngxesas peid, ¥y KOTOPBIX
wunn  (bakTepuu-cMMOGUIOHTHI)
JSLILOT TeJI0, NoA00HO E10YHOM
wone. 9t «buosyormyecKue
wnpHiKM» BBITIOJHAIOT pasand- Puc. 141. Puiba-yannbllvk
i poaL. MHOrAa OHM CJIYIKAT AN

O ICHUSA SKepPTBBI, HHOTAA TI0- ‘ .
{1y SATTYraTh Bpara. Kpome TOro, cBeT MOJKeT CTATH CPEACTBOM (1]

ssen i cebe TIOROGHBIX, 0COBEHHO B MepHoA pasMHoXKeHud. B orom in

. S IECHICUCROEIoN b s AcRRoN, Cecre TIOTOMY I WHeN L UHTEPECHD PHIObI-yauabuKn (puc. 141). Onn xuByT Ha iyon
JKMBOTHBIX, BeAYWNX AHEBHOM 06pas »KM3HN (KyP, KOTIBITHBIX ). donee 1000 M B TPONMUECKHX M YMEPEHHO TEIUIBIX Boaax Muposoro
o ote I ocTpim spemuen. Tax:, rpudiE ain. Y HIX TéMHOE, OGBITHO roJjioe TeJ0, OTCYTCTBYIOT OPIOInnie wiun
DOHO Drers HeGon s oy, TO X HOGTU He 3aMETHO Gl Wi, Camkxw gocruraior 60 cM B AJIMHY, 4 caMUbl — KPOIIEUNbIC, HEel)
B B g2 O T, manDitacy senng, ki Wi 4 ¢M, TIO3TOMY OHHM NAPa3UTHPYIOT HA CAMKAaX, BHeAPASICHL b HX

¥ rnyGoKOBOAHBIX PHIG — OrpoMHLIE rasa, 3aHUMATOIIINE MOJION
NIOBbI ¥ GONBINOH XPYCTAINK, PUKCHDYIOLMI MI00bIe TIPU3HAKH JI(} T
CBeTa, HO ¥ TeHH. OAHAKO MHOIHE H3 HUX NOJHOCTBIO JIMIIEHbI 3peHN
KaK HMEIOT X0POLI0 PAa3BUTYI0 GOKOBYIO IHHUIC — YYBCTRUTEARH I &
Y PeI0, BOCIPHHUMAOII U ABUKEeHHe U BUOpan My OKPyKAaIomei 1oy
NOJb3YEeMBIH A1 OPHEHTALIMM U AJIH OXOTHI,

HnBoTHBIE MOTYT U caM¥M BBIpAGATHIBATE CBET, T. €. CHOCOGHEI (£
MHHecReHuHHu. Cpeil CyXOIyTHBIX JKHUBOTHBIX MAJIO CReTAHIHXCSH,

siy. Y caMOK phIObI-yAUNBIIUKA «(POHAPUK» HAXOAUTCA Ha rojohe ."f‘.
e cpoeobpasHoil yaouku. Ppifa MpoM3SBOJIBHO 38/KMTaeT MJH rtu.u 1
o (hONADUK, PACHIADSA WIN CKUMAA OAXOASINNE K HEMY KPORCUOEH L
Wy, CReT hoHApMKA NPHUBJIEKaeT PhIGEICK, PAYKOB U AAXNE nebGonn
W% 1COJBMAPOB, KOTOPBIX U 3arjaThIBaeT CaMKa yANJIBIOVKA. Camen ke
» HeoOXoAUMBIE NUTATENLHBIE BellleCTBA IOAYYAET M3 KPOBU CIMIKH,
# PONEIOCHOM CHCTEMOM KOTOPOI COSIMHUJE CBOIO COGCTREHHYIO. ‘ ,
Yz Mapsud HaGaoaan cReYeHne KPOXOTHERIX OKEaHUUECKUX OPI lllll'l..l
Al O BpeM#A KPYTOCBETHOTO NyTeIl -CT2UA Ha Kopabae « BUriap». llnxm’p:( 1
Wi DONbLIUUM BriedaTAeHueM OT YBUJEHHOTO, OH SAaluCcasl: «Oguang bl I‘l.M.
S0l) 100, KOTAA MBI HAXOAWJIKACh ¥ BOCTOYHOTO noGepexsa 0xnoh Ami
Jiiin, nejasexko or Jla-IlnaTel, MOpe NPEACTABAANO YAUBUTEALHOC P'l‘llpﬂ
Spenoe apemae. JLys cBesxnil BeTepoK, U BCA NOBEPXHOCTD Mopa,_lum‘ mm’{
S (118 TIOKPBITA TIEHOH, TeNepb CBeTHIACH OJIETHLIM CBETOM. 1§ em..;l l‘u'l
Yont itopadina B3ABIMAJUCE ABE BOJIHBI KaK 651 U3 JKUAKOro hocopn, o ¢ro
oMol TAHYJICA MOJIOUHO-Geibili cneg. KpyroMm, HaCKOMBKO 61,111(: .IIM’J?I.IH.
W40 ¢U3TE rpebHM BOJIH, A HA TOPU3OHTE HEeBOCKJIOH, OTPAMXKAS Onecic prux

LS EbIX OrOHBKOB, He GbLI TAK TEMEH, KAK HeOOo Hﬂ,[l”HaMH». LIilecrts M!l-
3 AENLICHX CYLLIECTB OAHOTO U3 BUJOB IUIAHKTOHA, NOMEIIEHHLIE 1B fanKy, 1o
| WO HOT eSIOBEKY € NOPMIVILIGIM 3pEeHNeM YUTATh raaeT.}f!
| Cluoms IIIAECS KU ROTILEC BMEKTes v cpeay oburarenen nemep.

Puc. 138. Cuuchomeayaa Puc. 139, ®acevouHbie Puc. 140. Aypenun
r1a3a HaCeKoOMOro CBETAWMECA Myl

2§ UGN . 5
JLaaee neronopim o BnyTpennel snepran, 1ol ofian

2 e 2 eOOOOPPOS &

u
.
i ST e e ncnoilt 1 eacnoil npupoa.
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Q) Bob 3nmere

¥ Kaw pa3snBanocob yueHue o caere 8 XVH—XX .

§ 26. BHyTpenHan aHeprun
MaKpPOCKONHUYECKOK CHCTEMDI.

Tennosoe paBHOBeCHe
— e s —

(GbACHUTE, B KAKOM Ciyuae Teno obnanaeT NOTEHLUANBHON, & B KAKOM =
KMHETUYECKOU IHEPrHeN.
[3CNOMHUTE, UTO HA3LIBAETCA YAENBHON TENAOEMKOCTbIO BElLeCTRa.

} 4TO Takoe Ancnepcun CBETOBbIX BOAH

¥ YTO TaKoe HHTep(bepEBHlll‘lﬂ CBETOBbIX BOMH

} UTO Takoe nnq)pammﬂ CBeTOBbIX BOJ/IH

© Bol MOXeTe

» 0bvACHUTL, uTo NpeacTaBnneT coboii CBET C Toukm 3peHnn HU3UKKU 1 ¢
KO€ WKaNa 3NeKTPOMArHMTHBIX BOAH

Hasoeute NpuHOP, KOTOPLIM M3MEPAKOT Temneparypy Tena.

q-'-ﬂ

S ATHUE BHYTPEHHEW 3HEPTUWN. BHYTpDeHHAS 9HEprua — Baatneines
yenonue CyIlecTBOBAHHA N XapAKTEpHCTHKA BCEX TeJ FKHBOU M HEALHNON
ipnpoast. Jnsa Toro uyTobsl onpesenuTh eé 3HAUeHHE B OPraHM3AIMK 2K
W1 H HALeH niaHeTe, M03HAKOMUMCH ¢ OCHOBHBIMH (PH3HYECKNMU HOIN-

a
b pacckasarb o Tom, kak bGuochepa sawmyena or yAbTpauoeTosbix A

’ :C:.:’Mp:yﬂnpmarb, UTO Takoe (POTONEPHOAN3M, CYTOMHDBIE W CE30HHbIN
ANIMU TEPMOJAHHAMHKH.
MaKpPOCKONMYECKHE TeJla COCTOAT U3 ABMIKYUXCHA 1 B3AMMOACHCIIYI0
WX UACTUI[: MOJIEKYJ, aTOMOB, HOHOB. B cBOIO ouepeanb, aTOMLI W sipn
HIMOB TOYKE COCTOAT U3 ABIIKYILIMXCHA H B3AVMOZENCTBYIOLNX SHCTHIL.

ICnk BAM M3BECTHO, ABMOKYIIHMECH Tejla obiaagaioT KHHEeTHYCCKOI duepy
yiedi, caeioBaTeNbHO, YACTUIbI (MONEKYJIbl, aTOMBI, WOHDBI), W3 KOTOPIME
LI POUT BRINECTRO, 001aAaIoT KUHETUYECKOM aHepryueii.

BaaumoAelicTBYyIOIIUE TeJa 00JaJAI0T noTeHUMAnbHOH aHeprueid. o
P BKY JACTUILEI BEIHECTBA R3AMMOJENCTRYIOT MEKAY co00i, To nnn of
WL EOT NOTeHINANBHOM BHepIruen.

(Jle10BATENbHO, YACTHIBI, U3 KOTOPHIX COCTOAT MAKPOCKONKUEritny
Yunn, 06Ja4a10T KHHETUYECKOi U noTeHuMANEHOH 3Heprueii. x cymman co
SrnBJiAeT BHYTPeHHIOW JHEPIrHIC MAKPOCKOIHYECKOHN CUCTEMBI.

3 Ha3BATL FPYMbl, HA KOTOPbIE AEANTCA PACTEHHS MO OTHOWIEHHIO K CTene
BEWEHHOCTH, NPUBECTH NPUMEPbI TaKUX PacTEHUH

) onucats npoyecc 3soNouUu OpPFradoB 3PEHUA ¥ dKUBOTHDbIX M onpegaen
3HayeHUe B MX YXU3HU

’ ?
pc

Boinonnute zaganun

1. MNpusegute gokasarenbcrea ANEKTPOMArHUTHOW NPHPOADI CBETA

BuyTrpenneii anepruei MAKPOCKOIHUYECKOH CUCTEMBbI HAZLIRAIOT CyM™
My KHHETHYeCKO 9HePrMM ABHIKEHNA COCTABJSIOMMX €ro HACTHIL {mor

2. OnuvuinTe ONbITHI, KOTOPBIE NO3BOAMOT Habniopate aucnepcuio ceera, u
td
NEKYIL, ATOMOR, MOHOB) H NOTEHIIMAILHON SHEPrUH X B3AHMOACHCTHIII.

thepeHuMIo creta U ero Auchpakyuio.

3
O6wachute, Kak npossnserca afanTauua pacTeHuii K MakcUManbHOMY
NONMb30BAHUIO CONHEUHOFO CBETA AN hOTOCUHTE3A.

© Temm ann pedreparos

OfogHAYaIOT BHYTpPeHHIOW sHepruto 6yxkpoit U. EpuHuieii BIyTpenei
snepruu asngerca dwcoyas (Jx).

I{ RHYTpeHHEll SHEPTHM OTHOCAT M JHEPruIo ABIMKEHUS M BsnumMoelt
(NS YACTUIL, BXOAAIINX B COCTAB ATOMOB H ATOMHBIX AEP BEICCTH, OA
1O B MOACKYJSIPION (PUBMKE UMEIOT A0 ¢ MPOIecCaMu, KOTOPLIL 1Kk

! Mpobaembl cox
paHeHUA 030HOBOrC WKUTA NAAH
€Tbl U NYTU KX y
cnocobnerHocTb XUBOTHBIX K cpeae obutanus ¢ nomomby PelieqiR e XOIAT TPY HE CANNNKOM RLICORMX TeMIIEpAaTypax 1 He CHSIINILLI C Npenpn:
1o}
HECLEHUUS vy pbIb. 3penun. 3. buom nerem BereeTmi, B arrux nponeceax SRYTPUATOMHASA W NIy PPN PIRG
l)llt‘.pl‘l‘l.ﬂ 1H¢ NIMEINTeR,
¢ 232 e - —— .
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VOO BOALE 1B pre Danny upoficoty, noan

BUYTpeItss nepran, i e IGNIC treMuepapiic, Qaeiene ot p - OPOM
VT ! / " 4 a1 HICAYA TR B N0 BOBAY X, 10 (] O ILOT O

{repmonniiamuneckue APAMETHLE), XAPUICTORUIYET COCTOSIRE Cley

rar (pue, 142).
» by, » ) )()ﬁltll ek OGuasn i e ,
llpn nsMeHenun cocrossuusn CHCTCM bl HAMEHSIeTE 1t Snaaen e eé ui e M u:{ T nes. e
Onnke npu 9 W) : )
" Knsen rat ojL AccTBeM
LA BT 1ojgL A0
Kiweturdeckas oneprus rexa [IpAMO OPONOPILMOHATIBHA KBAAPN wpoio suged. LipoGict

fearodIore AaBJeHus noyxa B GaHke, ITpu
M HO3AYX COBEPIIMJ MEXAIINIECKYIO paﬁomf
\ enivr cBoelt BHyTpeHHel sHeprun. 00 yMeHb
Wiy BHYTpeHHel 9Heprun CBUAETENBCTBYIOT
LiKCHUEe TeMIepaTypsl Boaayxa B OaHKe W,
I ¢leJCTBHE 3TOTO, o6pasoBanue TyMaHa. .
i yTPEeHHIOK YHEPTHIO MOXKHO U3MEHHTD, :ﬂ
snepinaa  pabory. Hanpumep, BHYTpeH:IOB
¢pi'Md BO3AYXa B KOMHaTe U BCeX Ipenme cﬂ,
WixousIuxess B Heit, OymeT yBeawm4uBaTh TI:
B0 IFPH BaKPBITBIX OKHAX H IBEPAX BHKJIIOYH

g

rae v v2 — cpeauas KBAJPAaTHYHAA CKOPOCTS ABUKEHUS N MOJeKy:

== v + 02 + .., ‘,2\,
N
Tak Kak TeMIepaTypa TeJia IpAMO HPONOPHUOHAIbHA CpexHeR Ki
HEeCKOH SHEePTUM COCTARIAMLINAX ero HaCTHUI, TO BHYTPEHHAHA dHEPI'Ms
3ABHCHUT OT eI'0 TEMIIepaTyphl U 06 H3MeHEeHUHU BHYTDPEHHEH SHEeprun
HO CyAWTE M0 U3MEHEHUIO TeMIePaTyphl Tejia.
BryTpeHHAA sHEPrUA Tena 3aBUCHT W OT €ro arperaTHOro coctosl
Tak, oHa Gonblle y CTOTPAAYCHOTO NTapa, YeM y BOABI TAKOM 3Ke MACEH
TOH e TeMuepaType, 4To o0bACHAeTCS Pa3IUYNEM IOTEHIUATbHB X
THHA B3auMOAeHeTBUA MOJIEKYJT TIapa ¥ BOALI.
BHyYTpeHHAA Heprua 3aBuCHT 1 oT ZedopManum Tesna: oHa GogbNIG
(POPMUPOBAHHOrO TeNa, YeM Y HeZedhopMUPOBAHHOTO,
Crenyer umeTs B BHAY, YTO BHYTPEHHAA BHEPIUA TeJa He 3aBM(
€ro ABMIKEHUA KaK LeNOr0 U OT ero MNOJ0KeHHA B TPOCTPAHCTRE,
SHAYCHUMA BHYTPEHHE!N 9HEPIUU y IapHUKa, JIAILEro Ha MOIY, U ¥
K€ llapuKa, NOAHATOTO Ha HEKOTOPYI) BBICOTY, OAMHAKOBEI IIPH )/
KOBBIX TIPOYUX VCIOBHAX.

Puc. 142. Onett, nemon:
CTRPUPYIOLLMIA YMEHbII I

o HWe BHYTPEHHEN HEPI UM
TO-
farnpey LEHTPaJIbLHOTO OTONVIeHHMA MK 3a o

Wi e f1eub, Eeau OIyCTUTS B TOPAYMYIO BOAY .no:&cm
£y, VO TEMIEPATYDA JOMKKH MOBBICHTCH, & BOABL I
WonusuTes. B aToM ciyvae u3MeHeHWe BHYTPEHHE! SHEP

RIS .

‘iU T Ipo O, Y | tie OBe eH OTEL |[p(l ecce &)yl l()“o‘“"
LAY J

wuuy (TennooGMeHa).

el vnepe

M H3MeHeHUA BHYTpReill

' Tenxonepeaadeil HASBIBAKIOT CM0CO0 i -
|\ TeJsia, IPH KOTOPOM NPOMUCXOAUT nepenata sHep Rt

renn K ;ql;yr-oﬁ MJIM OT OJHOrO Tesla K Apyromy 6es coBepile

H B3 OAnon
{1pu Temaonepenavye He NMPOUCXOAHMT npeBpaleHndA 3Hepr:rco T
spMBl B JIPYTYIO, KAK P COBEPUICHHN paboTsl. 3TOT npouro ';Nm -
' .
[ .,I,Vo'rcs nepezaveil BHyTpPeHHel sHepruy oT 6onee Harpe'rommnomwm“:
|:l~:.»'n/arpemmy Kak BaM U3BECTHO, CYIHECTBYET TPU BUAA TC Y
L1 .
1011J10NPOBOJHOCTD, KOHBEKIIUA 1 H3TyIeHHE.

E TBA. Mepoil

RONWHECTBO TENNOTHI. YAENbHASA TENNROEMKOCTb Bilf{.l:immwm o

¢HeHIa BHYTPeHHell 9HepTHH B Ipollecce TeII0nepell g -
“."::('c rBO TernoTsl. KoanuecTB0 TeNIoTE 0603HAMAETCS OVKBO @
e .

— KOV JIb.

(Ul IKOTHUYECTBA TeILTIOTHI .

1COMMYECTBO TEILIOTHL §, TOJYUeHHOe WK omaﬂnoe; :'eJ(IQ s g
(pollecce Teronepesavn, pacCIuTbhIBAETCA 10 dopmy. ;{aﬂ i
|-;|u~ ¢ — yAeNbHAA TEINIOEMKOCTh BellleCTha, t, — HaYadb >
retiy, £y — KOHEUHAs! TeMNEepaTypa Tea.

El Tenoe
¢ 0B Il])OI_l, OO rel

!E 1K CJIe,Il T na IMII(!JI.(‘II]I()PI (b JIbI ’(i‘(‘(' ‘. y .

: .l““""‘“ L To L'! > t‘ H Q2 > 0; ecnu Teno (‘.”JL“(‘ | ”“'i"

Ecny B3ATH MOHETY 1 NOTePeTh €€ 0 MOBePXHOCTh CTONA, TO yepe:
TOpO€ BPeMs MOMKHO OLIYTUTE, YTO MOHETA Harpenacs, CaenoBaTeaLi,
pocna eé BHyTpeHHsAA 3Heprusa. Ha OIYIIb MOMKHO ONPEACIUTE ITOBLI Il
TEMIIEPATYPLI rBO3AA, 3a01BAEMOT0 MOJOTKOM. B 3TOM ciydae Mexnn
CKasl HePruA MOJIOTKaA MpeBpalllaeTcs BoO BHYTPEHHIOK 3HEPTHN) 1'11()
¥ MOJIOTKA.

MoxxHo HabnaoaaTh YMEHbIICHHE BHYTDEHHeH 0HEePruM cHCTeMN, 1l
OHa cama cosepwiaer paGory. Ecin Ha auo TOJICTOCTEHHON GaHKM 1

con ul

(OPOAATH TION Y ey
P10, T Ly < 8 n P ¢ 0,

o 235
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seemiupus FARMOBNCHE. [Bcoanennn w wmoers A0 ¢ TaIm, i
UUBIMUES 18 PRVIIINIX COUTOsIMaX, KOTOPLIG XNPILICTEPIY TCsT on) !

JAcititeimu napamerpamu, Haupumep, macpocicon niecine CUCTCM I
a S e COK NLAA, IEPHILCCEHN B 1 10
pram— 3MMOH, M BOBAYX B KOMIIATE
> HanoMuum, uro xonuvecrso TeIIo-

IOT PasHYK TeMIepaTypy.
HEKOTODOe BpPEeMS B  peiyd
TEeIIOOOMeHa  Temmepatypa
[IOBBICUTCH, & BO3AYXa IGC|
NOHUBUTCA, JER pacraer, uh)
BaBIIAACA BOAA HarpeeTes I
HepaTypa CTaHET PABHOU o
TYPe BO3AyXa B KOMHATE.
_— ] ToBopaT, urto memxay wuwy
I BO3yXOM B KOMHATE yCTANO
meniocoe WIn mepmodunamuveckoe pasrosecue, a sru Maxpoc o)

CKHE CUCTeMBbl B NAHHOM CHAyYae HPeNCTABJAIOT cOBOM TEPMOAM I}
CKYIO CHCTEMY.

THI, KOTOPOE HY}KHO cooBI[UTE 1 KP
BELUECTBa, YTOOK! NOBLICUTE €10 TeM-
nepatypy Ha 1 °C, paBHoO yaennHoi
TeIOEMKOCTH BemecTBa. Takoe sxe
KOJIMYECTBO TENAOTH] oTAacT 1 Kr Be-
IeCTBA NDH MOHMMKEHNH ero TeMIe-
paTyper Ha 1 °C,

Tepmopunamuyeckas cucrema — s1o COBOKYIHOCTEH MAaKpPO

CKMX CHCTeM, KOTODbIE MOTYT O6MEHHBATHCS SHeprueil Mesxny
U ¢ BHEIIHUMUA TeJIaMu,

Ecau B manbmefimeM HuKakux BHEINHUX BOBAEUCTBHUH Ha pacem
BaeMyl HaMM TepMOAMHAMUYECKYIO CHCTeMY OKasaHO He Oyaer,
HE BKJIIOYAT HAarpeBaTeJbHbIe NPHOODPLL, He OTKPOIOT OKHO W ABEPL It
TO COCTOAHME TEIIIOBOTO PABHOBECHUA CUCTEMEI «BOJIA ~— BOBAYX» e
mured. TepmoanHaMuveckyio CHCTEMY, HE YYACTBYIOUIVIO B TEILAON
C OKPYXHAIOUIMMHE TeJaMW, HA3LIBAIOT TeNJION30TNPOBAHHOM,

Tennousonuposanuasn TEPMOAMHAMUYECKAA CHCTEMA C TEYEeHHUOM
MEHH BCErNa NPUXOAUT B PABHOBECHOE COCTOSHHE U CaMOIIPOM:EIN
BBLIHTH U3 HETO He MOJKeT.

OTO YTBEpPsKAEHNE COCTABILET CYLUIHOCTE 3aKOHA TEePMOXMHAMMY
paBHOBECHA,

CocToanue cucTeMBl MOMKeT 6nITh PABROBECHbLIM U HepasMOBee
PanHoBecHoe cocTosHMe XapaKTepu3yeTca HEeM3MEHHOCTLIO RO et
BEEX TOPMOINHAMMYECKUX NaPAMeTPOB COCTOSHUA Telr
CHCTEMBI.

Hanpumep, ecau ctakan ¢ ropayey BOAO’ OCTABUTE B KOMHAaTe, 10
HEKOTOPOe BpeMsl CTAKAH U BOAA B HEM TIPAAYT B COCTOAHIE TEPMO/LI 1)
HeCKOTO PaBHOBECHS C BOBAYXOM U npeaMeTaMM, HAXOAANIUMUCS 3 1¢M
re. IIpu aToM TeMnepaTypa, nasrenue u OGBEM BYAYT OCTABATLCH HEMHH
WBIMH CKOJNB YFOAHO AONTO IPY OTCYTCTEMH BHELIHUX BO3eHCTRUI.

Ecau cucrema naxogures B HEPABHOBECHOM COCTOSIHHUH, TO, IPeO:

JIEHHadA caMon cefe, ¢ TeueHueM BPEMEHH OHa NPDUAET B PABHOBE
HHUE.

JIOHUB0JIMPONII

CHOE

236

WumMnaTe. >
Iy BHEIIHNX BO3AelCTBHIL. s
WL JIIA BCeX TeJl TePMOAUHAMUYIECKOU aMQT;)o
we11OM COCTOAHHKH, TO 3HaueHNd APYTruXx nap D

MOT'yT OBITE PA3HBIME AJA TeJI, BXOAALL e ens
W KOH TEpMOANHAMUYECKOTO paBHOBECUA U TIP B o
16UV TYDBL COCTABJIAIOT COdEPAKAHNE HYJIEeBOr0 3aKO0

M CATYPA,

Cpoy  1IapaMeTpon, ' A
ul: CHUCTEMBI, TEMICPRATY PR $11ISIeTCH ocobbiM TIa&p P

: % HUe
napaMeTp, XApAKICPUEYIOmNT coc'ro;{ 9
|uIMIOBECHH, €€ 3HaUYeHNe BO BeeX yacTax pa

éMa u
Wi, ampruMep o0bEM gl
‘4 punuHOBECHA CO BPEMeHeM TaKiKe He ”uamen !
BBIMHM BO BCeX YACTAX PABHOBECHOU CHCTEMBIL.

NHNIKO

S41LKOBO 1 HEM3MEEH
o Jnnenne BO3ayXa B O

- JOTLECE Ll
PepmopniuisMinn HPOIL \

AT 1. 1t 1X cnoder
' R koL Shl LIS
o nn. Coeranme -rupmamuuumwmclum CUCTEM I OHIUCH

e rypa (pue. 143)

4 JICHKUe, TeMiuepa

VDM M, KL Ofrem, L : N
b : CIEPHAYIONIAX COCTOSTHUE TeRPMOJAMIINMIE

4 B, Tempopa:

TepMOJIBITAMU IHTERO

CHOM CHCTeMb] OJMINL

é aTy MycCcTy
IDEO TIOMELeHYA BHECTH B TEIIYI0 KOMHATY y

[} H[{y IIJJOTHO :38K[)b] I'yl(l p A | HeK()I()I](]e BDPW‘} ML
1 ’ . |
I OGKOH TO epea o g

HPOUCXOAH I
Wi, CHSEBRUILIG © Oenpn

y y SOt
.""(l CBOﬁCTBO OTJIH‘-IaET TeMI'Iep p I o | : p s
HO HE § BJIHI1O H

Qe i
0 CTERKNSIHILY K

‘ A M
yThUIKE OyaeT Goablle, UeM JaBJIeHMe ““.m'\:x;p
Hpu onvey:
Ouo GyZeT OCTABAThCS TAKUM CKONb YTOZHO ZOJIO i} —_—
i Ul Takum 06pa3oM, eClli TEMIEPATYpPH ON
HAXOAALIENCH B Puila:
B — IaBIEeHNs 1 ol n

Mnkpomup




& g T
s oox . v | W I 2 I"( L] 410 TaKoe KONNA lﬁl‘@“ﬂtlﬁl K v" b

nes nionecue
Heanens ("C) Koannmnn (1) MSMEPCHNSE TOMOCPITY DI SN0 P UTO TAKOE TeMIOPARTYE 1t 18i1A0NOe pa A H3MEpEHHA TeMnepaTypl €y-
3 . anbl an
t 1 T=t+273,15 TOM, HTO €6 NEALIN CPABNUTE © Drad ) KAK MIMEPHUTL TEMIIORIIIYIY U HAKHE 1HIKaSBL A
KaK, Haupumep, maccey waw juuny, 1l LeCTBYIOT
100 |- 373,15 MY HCNOJIB3YIOT 38BUCMMOCTL OT T©M
TYPBI (PU3HYECKHUX CBOMCTE Te: o ') Bbl moxerte — = S e
- 27 ABJIEHUSA, JJIeKTPUYECKOro ColpOTr EHUA BHYTPEHHEW 3HEPIUH,
0 273,15 ﬁna - H’ Hepnog . namepennln‘ + 0ObACHWUTD, KAKWe CYWeCcTBYIoT cnocobbl uameH yTp
o BECTH NpUMeEpsl
PaTypH! GBLIA HCMONB3OBAHA 3aBUCH T PUMEP e poris,
06BEMa SKHAKOCTH OT TeMIEpaTypml. JIETL ONpene/eHit 7e on
3aBUCHMOCTE JIe[V1a B OCHOBY NOCT] Ha3BaTb TPY BUAA TENSIONED oro GERHOEe T
el wxanvt Ieavcus, B xoropoit 3a 0° 1 » OXapaKTepU30BaTb COCTOSHWE TENAOBOTO P
. MaioT TOYKY 3aMep3aHUs BOJBI, a g
Puc. 144. TemneparypHbie TOYKY KUIEHAA BOABI OPU ATMOCH | ') BoinonHKWTe 3afaHUA
wkanol LUenbcus y Kenveuna

JaBaeHun, TepmoMeTpoM co IKaNOH
CHA U3MEPSAIOT TeMIEPATYDY YeJIOBEKi),

Hpyroii TemueparypHo#t mkanoi s
e wrara Kexveuna, B xoTopoi TeMIepaTypa OTCUUTHIBAETCH OT adi
HOTO HYJIA.

1 CchopmynnpyiTe NOHATHE KBHYTPEHHAR IHEPIUAY. el
! O6BACHUTE, OT YEro 3aBUCHT M OT YEro He 3aBWCHT BHYTPEHHA
r

MaKpOCKOMMYECKOHW CHCTEMDI,
= i
1 [laitTe onpeaeneHne TepMOANHAMWYECKOW CHCTEMD, abCcoNIOTHOrO HyN

npora-
| Ucnonb3oBaHWe W Y4ET pa3fiMiHbIX BUAOB Tensonepeaayu 866b|T¥ v; ::e ;()‘”m'
Qnurrse 2 Temnepatypa kaK hM3MUEcKas BENMYKHA W CNOCODDI €€ ' 3::';""(“
) l'(l\.nnosoe paBHOBECHE B MPUPOAE H TexHuke, & ABCONIOTHBIN HYNb!

AGcomoTHblit HyIL — 570 Takag TEMIIEPATYPA, IPU KOTOPOii
IIAEeTCA TEMIOBOE IBIIKEHIIe YaCTU,, COCTABIAIONIUX TEJIO.

Cocroanus ¢ remnepatypoii, papaoii abCcoMIIOTHOMY HYJIIO, ZOCTHYI,
34, TIOCKONBKY TeIVIOBOE ABAMKEHUE MOJEKYI HeBO3MOMCHO IHPEeKPaTH L,

CpaBruTe mkanm [enscus n TEPMOAUHAMUYECKYIO MOXKHO MO |
AE€HHOM Bhlule cxeme (puc. 144). Ha meii BHIHO, YTO aGCONIOTHOMY
COOTBETCTBYIOT —273,15 °C, TeMueparype tasuua abga 273,15 K,
paType KuneHusa Boael 373,15 K,al1°C=1K.

CooTHOmIeHne MeXx Ay SHaueHHAMY TeMNepPaTypel no meane Ilw
H [0 TePMOUHAMUYIECKOIl HIKaIe BRIPaXXaeTcs hopMy1aMu:

T=t +273,15;¢t =273,15- T.

1l OTKPbITURA.

| § 27. TeMnepaTypa | l'lpHCﬂOCO6JIeHHOCTb
K HeW YXUBbIX OPraHM3MOB
— n ———
I O6bAacCHWTe, KaKoe BAWAHWE OKa3biBaeT H3MEHEeHWe TeMneparypbl oKy
joulei Cpeabl Ha XXneble OPraHu3mbl.

NonH-
. PacckakuTe, KakiM 0Bpa3oM >KHBOTHDIE W PACTEHMA PEarupyioT Ha
LIeHUE UK NOHWKEHWE TEMNEPATYPbl OKPYXAtoweH Cpeasb!.

B —————

C B’ JIB *
! """()(.aIbq) ni ] *

NIEX, HASHIBACMOO ICPHOPE fasgued.

Yacro Benuunnoii 0,15 npeHefperawT, Tak Kax OHa MaJIA IO cpaBsn

¢ 273, u nNpy¥ pelleHNY 3314y 34 AGCONIOTHEIL HyAb IPUHUMAIOT TCM
TYpy —273 °C.

sesvsesssense 9 B cneayromem maparpage Gyaer sam orser ma 1o
KaKoe BIHAHHE OKA3LIBAET TeMIepaTypa Ha pa
M JKHUBOTHEIX.

f—

P 4To npeacTaBAseT cOBOI BHYTPEHHSAN IHEPrus
P Kakue CylecTByIOT cnocobbl M3meHeHUn BHYTpeHHel 3Hepruu

a ]
. ‘ 239
Makpomup

238 -




Tepmoperysmmuun DTO COROKYHIOCTH (hUANONOINICCKIX 11}
con, Koropue (iﬁ(!(!!l(?‘llkl!llll()‘l‘ ou'l'nmwn.nym S OPERITHOIMA TEMINe
DY TeJla B YyCHOBKSIX Mensoleitcs TEMTICPITY Pl QK pyRcaIoniei ¢}

CoocobHoCTS K TEPMOPETrYJIALHN ONPEAENAeT PACCEICHUE H BHINCH N
KUBOTHBIX B PA3NIMYHBIX KJIHMATHYECKUX YCIOBUAX. IIpocTriM u »
MHUYHBIM CNOCOGOM TEPMOPEryIAUN ABIACTCH PEryjiupoBaHne "1'ell.
A2YH ¢ IOBEPXHOCTH TeJla U3MEeHeHHeM MO3bI YKHMBOTHOTO, Tak, ecam o
XOJIGAHO, OH CEOPAYUBAETCA KJIYOKOM, CHPATAB HOC B MeX U Io3can J
cOeperaa TeM CaMbBIM TEMmJIo (puc. 145). Ecau e, HaolopoT, HHuROT
JKAPKC, OHO JI&KUT BBITAHYBHIMCEH, & COOAKY €IE U BHICOBHIBAKOT i
OX/IAXAAACH 3a CYET HCNApPeHUA >KUAKOCTH ¢ Hero. B yiabe cmenpani
pabGoune MUENbl DOAXEPIKNUBAIOT HYMKHYIO TEMIICPATYPY H BANMCHOCT)
AyXa, YCUJIeHHO padoTas Kpiii
KaMH. A y MHODOJIETHErO TPh
CTOTO pPacCTeHHA II0Z HAMAN
fACeHeN, ¢ AJHHHLIMH, IOWY
MeTp, CTe6IAMH U KPACHBBIMN
SOBBIMM IBETAMU, B XKAPKHUH, i
HBIA JIeHb JIUCThA BHIAEASION ;
HOE€ 00J1aYK0, YTOBLI 3aMeZANTh
napesue paaru. Hxorma =
Coco® 3aLIUTHI pACTeHHA M
ABAATHCA HPHYMHOIT BOBHHMILH
HUS JIECHBIX IOMAPOB, Tall
aHpHBEIEe Macja JEerKO BOCHJI
HAIOTCA.

Puc, 145. Kowka, ceepHysluasca
KNyBouKom

TEMTEPATYPA B )XU3HHW YXUBOTHbBIX. ITo TeMIEPATYDHOMY PEXUMY )
BOTHEI€ NOAPA3AENAIOTCA HA CAEAYIOUINE IPYIIILL: roMoHoTepMHEIE U
KHJIOTePMHBIE. '
Tomoitorepmusre sxupoTHEIE (OT zpevw. homoios — cxozusiil u thérm
TEemJI0) — TEeIJIOKPOBHbIE OPraHU3MBI, TeMOEepaTypa KOTOPhIX 6oaee
MeHee IOCTOAHHA U He 3aBHCHUT OT TeMIIePaTyphl OKPyRawIeH ¢}
K Hum orHOCATCA MitekonuTaomue u nrunsl. IlocToarcTBO TeMmepaTy
Y 9THX JKMBOTHBIX CBA3&HO C BHICOKUM YPOBHEM OOMeHa BelecTr. I{)
TOT'0, y HUX B OPraHM3Me CYIIeCTBYIOT TePMOMBOIANMONHBIE Gapbephnl: o
peHue y NTHIL, NIePCTE Y JKUBOTHBIX, a TAKKe KHUPOBOil CJI0H. Temuepn:
pa Teéna y MIIEKOMHTAOINX COCTABSAET +36—38 °C, a y nran +40- 43
H coxpamserca Ha NOCTOAHHOM YPOBHe BHe 3aBHCUMOCTH OT TEMIEPIIY
Bo3ayxa. Hanpumep, TeMneparypa Tesa mecua +38 °C, a Gesoit Kyponas
+43 "C maxxe npn COpOKarpazyCHOM MOpPO3e, CTOJb XAPAKTEDHOM JIAS 0
APKTUIeCKUX MNYCTBIHP M TYHAPHI, TAE BCTPETAIOTCH 3TH IJKANOTII
U Tonbko y NpuMUTHBEEIX rpymn MJICKONUTAIOIINX, HATPUMED $1H 1Le 10
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Puc. 146, MpekonuTaowMe ¢ HeNOCTOSIHHON TEMNEPaTYpOU Tena;
W~ YTHOHOC; & — exvaHa

ayuux (yTxoHoc, exuaHa; puc. 146), TepMOperyadnus HECOHCPUIEHIN
W TeMIIepaTypa uX TeJia OTHOCUTENBHEO HeIOCTOAHHA, o

()¢0B0 BLLACAAIOT reTePOTEePMHBIX KHBOTHBIX (OT Zpek. he {,‘ 7
n Lherme — Termio) — roMoioTepMHEBIE OPraHH3IMEI, ROTopw(."l'ommym f
PrONHYI0 TeMOepaTypy Tesa 8 aKTHBHOM COCTOSHHH M H;::;: ;M _—
eKOJ, OTALIXA WIH OLeTIEHeHUA U CIIAYKH. K takuMm JR.HPI: em“. g i
' MegBeaH, OapCYKH, CYDKH, CYCIHKH, JIETYHHEe Mblll]l«il:l e >
o1 crmocol TepMOpPeryaslnud ABIACTCA cneunanbuc% ;1::);]“‘"“.07"'
{1, KOTOPHII ofecrieunBaeT ONTHMAJIBHBIN YDOBEHDb O0M ML

uioi

lloiiknnoTepMHBIE JKUBOTHBIE (OT 2pew. poikilos pu:u: u;’: 1::‘1 :,,.:1.
ihirme — Temnjio) — XOMOAHOKPOBHBIE OPTAHH3MBI C HBI]OCLI‘OSI :‘n (l ’. i
pirypoit Tena, 3aBHCsALLeN OT TeMIepaTypsl OKpYIXalolen f]:)-;i:<;|;(,-“||,|x;
OTUOCATCS BCe Oecro3BOHOYHBLIE, a4 TaKXe TPH Kjacca ec;“ .
61, ampudry (3eMHOBOAHEIE; PUC. 148) u pen'm.nnnl(i[; P 1:,,,..." e
v puc. 149). OHE NMEIOT TEMIEPATYypPY TeJsia BCero EI&HOB],][H(\HM(Q edo-
HOPATYDBI OKPYXKAaIOMEeH cpelbl, & HaCTO U PABHYIO eH. - m”.(w i
Py phl OKPY2Kalouleil cpeabl BEISHIBAET ¥ HAX PE3K0E€ YCKOPCUME

"
wmns, P,
AMOJIOTHYECKAX TPOUECCoB, H3MeHEeHUWe AKTHBHOCTH TOBE/CI

Puc. 147, fleryann i (o) 1 axc(0)

Makpomnp
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Puc. 148. Ksakwa
obbiKHOBeHHaR

Puc. 149. [pemyuan ames

Y T'yCeHHIbI 6a004YKH-KayCTHAL! IEPHOL AC CTALHH KYKOJIKH COKP
erca 8 10 pas npu nosrlmenun remneparypsi scero ma 15 °C. e
IPeAIIOYUTAIOT TeMIepaTypy Tena +37 °C. Ilpu oBBIMIEHNH M HION
HHH TEMIEPATYPhl CPeAbl 3a NPeAeNb] ONITUMANBHBIX SHAYEHHH Mok
TEPMHBIE JKHBOTHbIE BIIANAIOT B OLEINEeHEeHHe MJIH rHOHYT. Hanpn
y 3Mei U AllepuI P TeMIepaType BO3ayXa Boiule +45 °C HacTynner
neHenue, a y aMmpubuii npu Temueparype Boar huxe +4 °C — Takoe co
FHHE IOKOA, MPH KOTOPOM XXM3HEHHBIe IIPOLIECCH KpaiiHe 3aMe e,

Y HeKOTOphIX 3Mel, HaTIpUMep y rpemyyel 3Men WU MUTOHA, eCTh 1
MOJIOKATOPEI —~ HefoJLluye AMKH HA rojose ¢ pelnenTopaMu Ioj K03
KOTOPBI€ yNABIMBAIOT TEIJIOBOE H3JNYYEeHHE NOTeHUHNANLHBIX KEpTI
TOTAQ, KOT/la NX TeMIepaTypa usmenAerca Bcero Ha 0,1 °C. QcobeHno
HO 3TH PENEeNTOPH AeHCTBYIOT, KOraa IPoXJIagHo, MOBTOMY 3MEH ANMIIK)
HOUYHBIMH XHUIIHAKAMH,

MHTeHCHBHEIC MBIIIeYHBlE HATPY3KH NOMKHMIOTEPMHBIX OpPrafiin
MPHBOLAT K 3HAYMTENILHOMY MOBBIIIEHHUIO TEMAEPATYPLI Tena. Tak, ¥ uis
Jeit, capanum u 6aGouex (puc. 150) TEMIIEPATYPA TeJNa MOBBIIACTEN
+35—40 °C Bo BpemaA noJgéTta u 6BICTPO cHMMcaeTCA 1o TEMIEPATYPL i)
AYyXa noche NpeKpaiieHud IoJaeTa.

TEMMEPATYPA B YXM3HU PACTEHUNA. Pacrennsa TOME 3ABUCAT OT TEMII
TYPHOrO pe:xuMa. BrisicHeHO, 4T0 nponece GoTocETe3a HanboIee N
CHBHO IIPOTEKaeT B Ananasone +15—25 °C. IIpu Beicoxmx TEMIEepHT
OPOUCXOAUT CUAbHOE 00e3BOXKUBANME PACTEHUH U HAGMIONAEeTCS UX ¥

nazaTe Hax ¢orocuHrezoM. IIpw Gomee HUBKUX TeMIeparypax {(m
+10 °C) hoTocuHTea pesko 3aMeaIAeTC. IIpu Temneparype ume (0 *C
TYT CAYHUMTECA 1aXe TIOBPEXKACHUA KAETOYHBIX CTPYKTYPD B PE3yabTa e
MEDP3aHUA COAePMKAINEUCA B HHX Boanl. IlodToMy pacreHus BbIpaon
ClIeUAJIbHBIC MEXaHI3MEI, IIO3BONAIINE TIPDEAOTRPATATE DTOT PO
Kaerku ux rkaneii sumoii cogepixar KOHLIeHTPHPOBAHHBIE PACTROPM ¢
pa, rMULeprHa U APYTrHX BeIecTB, WTPAIIIUX POib anmudpusog, r,
CPENCTB, 3HAUNUTENBHO MOHWKAIOILNX TEMIIEPATYDY 3aMEP3AHNS NG,
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Puc. 151. Nanopama rop

WUsMeHEH e TeMITePaTyPhl BO3AYXA, YBEIHUeHHE KONMYeCTBA YT
' ¢
GTOBOM PAZUAIMH U CHYDKeHHEe UCNAaPeHUA ABJIAIOTCA HPUUMUIMI dof

= M
s ol noscrocmu B ropax (puc. 151), Ona ApKO BRIPAXKACTCN 'u { :w.,.x
¥ H1IMATA [TOYB M THIOB PACTHTEJNBHOCTH IO BHICOTE M BO MHOIMX GJly'N
i Y
¢XOJIHA C IIMPOTHOH 30HAJBHOCTHIO. [TokaXkeM 1A NMPUMEPA, WTO HPEA

crnuseT coboii cMeHa BhICOTHOMN mosgcHocTy rop Boapmoro Kanicaaa (i
oy )2
- ngrgoﬂgggif? rl:lc?sli)c Luaumpanumx Nyrop (anpnuiicKne ayra);
- 2000— 2400 Mm — mosAC BEICOKOTPABHBIX JIYTOB;
- 1500—2000 M — nosc XBOMHBIX JIECOR;
800—1500 M — MosAc WHAPOKOJUCTBEHHBIX JIECOB;
200—800 M — mosc JIECOCTENH;
— 100—200 M — nmosic cTeNnu.

¥ UBbIE OPFAHU3MbI U KOREBAHWUS TEMAEPATYP. [lo ornoumiensio i
1:1»;\/;y B KAKHMX HpefieNaX OpraHusSMbl CHOCOOHBI TIePEHOCHUTD KoehehGniun
r
nbl.
1eMUEPATYPBI, OHH AEJIATCA HA ABE I'DYIL ) . -
CreHoTepMHEBIE OPraHN3MBI (OT zped. stenos — y3KMM 1 therme .
110) — PACTEHUSA U XKUBOTHHIE, NpuEenocotJeHHEIE K dU3HH B Y3KOM unve|

el

JIC TEMIIEPATyD ¥ He BRIHOCAILME PESKHX KONeGaHil TeMIepaTy . Huw

fonce TUHIMYHPIMHA UX NPEACTABUTEIAMHA ABIAIOTCA o0MUTATE/IN :nc;mmnn
p ‘ )

ANGLIOrO TIOACA, APKTUYECKHX M AHTADKTHYECKHMX ILIKPOT H 1uiyhuintag

©10¢h Mopeii u okeanor. Hanpumep, 9T0 BOACPOCHH MTOJAPHBIX .ul.;m:: :1' ill(»l
COICONOPHEBIX YUACTKOB, JCUBYLITUE TOJIL;KO npu TemnepaTy?e (')‘IQ(:.::. J "w;.'
(oL FKMBOTHLIX ITRGJACTIBUTENEM 3TOH FPYNIHl MOXHO Had‘lnl‘ll‘: ,JI;{:‘"“'"“
Py, KOTOPIS 0OIWTALT N XONOANNX BOAAX AHTAPKTURY, e Ko

Do i TOH OO O
PEMUNCPATYP COLTIRBIIOT BECTO 23 °C. ¥ aToi puidhl NMEETEH GO O
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YIANBATEALURH 0CoOeNIOCTL — KPOKEL Y 06 (pOIpasIms e 6
OTCYTCIBUA SpUTPORUTOR. Fakcast 0coGennoe s OAnoAmeT MO0 AN |
KOCTb KPOBH, & 3T0 obecreunsaer HeoGXOAMMOE KponoOGPOIIENne 1 I
HBIX BoZAaX (OTCIONA U HadBaHHe PhIGbI).

OBpPHUTEPMHBIE OPraHU3MbI (OT 2ped. eurys — mMMpoKui u therme —
JI0) — PACTeHMA M KUBOTHBIE, TIDHCIOCOBNEHHEDBIE K SKUSHH B 1M
WHTEepBajie TeMneparyp. M3 JKHMBOTHBIX K 5TOM T'pyNe OTHOCUTCS
HIMHCTBO OPEANCTABUTeNeH NTUI, U MJEKONMUTAIIUX, 4 U3 PacTeH
OOUTATENH BRICOKMX U YMEPEHHBIX IIUPOT, IIe Y6TKO TNPOCTEHUBAIOT

3OHHLIe Ko/eGarna remnepatyp. IIpucmoco6aeEHOCTD OPraluamMol

»  4TO TAKOE TEPMORBI Yk
¥  KaKOBa POMb TEMIIG Yl N MHUIHK PACTEHUM N KUBOTHBIX

» KK XKNBbIE OPraHK3Mbl 11IPUCAOCADNAHBAIOTCA K konebaHuam TeMneparyp

| () Bbl MOXeTe \ - : _ e —

) NPUBECTH NPUMEPBI Pa3HbIX CNOCODOB TEPMOPErYAAUMK Y PACTEHHN W KHBOT:
HbIX

NepeuUCAKTb FPYNNbl, Ha KOTOPbIE AENATCA XUBOTHbIE MO TeMaepatyprioMy
pexvumy

JIOTHYECKHX U NIOBEJeHYECKUX MeXaHN3MaXx Tepmoperyaaunu. Kak a 4
HOCTE IIOBeAEHUA, TAK W YBeJUYEHUe KOHLEHTDAIIMH DPACTBOPHMIIX
LIECTE — AHTU(PHUIOB B KAETKIIX,
OnonaeTcss y MypaBbEB o A
HACEKOMLIX, OBUTamomux Ha o
AepeBbeB. CHUMKEHNE YDOBHA Ri
TKRHAX TaK3Ke CIOCODCTBYET Bid)
HUIO KaK IIPM HUSKHX, TAK U 1PN
CamMblIif CUIBHEBIMA, CAMBIT CTONKHI, KHX TeMIOepaTtypax: o0e3Bouit
Mypaseit npumén yse CeéMeHa BBICIINUX PACTEHHUH, CIOPL
K sameuaTensHOM nocTpoitke IINX M IMCTBL ¥ IpocTredimux, (f
B copox Bocems sTasei. CTBEHHbI€ HACEKOMBIE CTPOAT MY}
HUKH, YJIbH, TEPMUTHHAKU, B KO
JIerie MOAAEPSKHUBATE KOMQPOPTIIY H)
KHU3HH TEMIIEPATYPY.

Ocofyio rpynny COCTABAAIOT ODPTaHH3MBEI, IIPUCHIOCOOJIEHHEIR It
TAHHIO B YCJOBHUAX BRICOKMX TEMIIEPATYD — TPOMNHMKOB, Cy6TpOiN
TOPAYHX MCTOYHWKOB, KapKHUX OycThiHB (Caxapa, Kamaxapu, nyewr
Arcrpanuu). Hx HasbIBAIOT TePMODPHILHBIMH (MIO6AIIMY Tenio). I
MO(UIAM OTHOCAT GaKTepHUM, CHHE3eNEHbIe BOAOPOCJIH, PACTeHHUSI W
BOTHLIE TPONUKOB M CyOTponnkoB. MuTepecHo moseneHre Mypasbii,
BylwIuX B nycThiHe Caxapa. 3TH MypaBbu MUTAIOTCA NAAAIBIO TPeAIN)
TAIOT TeMIepaTypy Bhiie +48 °C. B Takyio xapy OHH NOKHAAIOT CBOW ()
M OBLICTPO PACTACKUBAIOT OCTAHKM MOFUGIINX HACEKOMBIX. DTO [IOSHO
MYypPaBBAM U36ekKaTh BCTPEUM ¢ ALEPULAMH, KOTOPHIE B 9TO BpEeMSI

HYTCHA OT COJIHIIA, a IOTOMY HE CMOTYT NoobeaaTh CBOMNM JIIOOHMBIM N1
CTBOM,

»  OODACHWUTD, YTO NPEACTABNAIOT CODON CTEHOTEPMHbIE M IBPUTEPMHDIE HUACT
Hble M pacTeHusn

Hacroauine sox3ans —
MypaBefiHKKH B Jecy:

B kopugopsl, ABepH, 3aabl
MypaspH Garasx HecyT!

) aatb XapakTepucTuky ocoboit rpynne opraHusmos — TepModrnam

1 ) BoinonHuTe 3agaHuA ol

|. Ha3zoeute npeacrasuTteneii roMOAOTEPMHbIX XWUBOTHbIX. OnNULIMTE MEXatKI
Mbi, KOTOPBIE OHM BbIPABOTANU ANS HU3HU B HEONArONPUATHBIX TeMIepatyp:

HbIX YCAOBUAX.

O. Mandeavuwsmanm

) Ha3osuTe npegcTasuTenel reTepoTepMHbIX KUBOTHbIX. OnywunTe MeEXamui-
Mb), KGTOPbIE OHU BbIPABOTANK ANA HU3HU B HEONArONPUATHBIX Temnepalyp:

HbIX YCNOBUAX.

| HasosuTe npegcrasuTenei ROMKWAOTEPMHBIX KMBOTHBIX. ONHLLIMTE MEXannk:
Mbl, KOTOpPbIE OHK BbIPABATANK ANSA HU3HW B HEONATONPUATHBIX TemMneparyp:

HbIX YCNOBUAX.
4. OnvwmTe cCMeHY NPHPOAHLIX 30H NMPK BLICOTHOM NOACHOCTU Ha NpHMepe fop
Bonbworo Kaskasa. MokaxuTe, kax A. C. Mywkun otpasun aty 0coBeHHOC I

B cTuxoTeopenuu «Kaskaa», MNpuseauTe ppyrme nutepatypHblié NPOU3neqis
HUS, UANIOCTPHUPYIOLLME BBICOTHYIO NOACHOCTD B rOpax.

Temor gnn pecheparor | —

! Ponb TeMnepatypbl B XW3HW pacTeHud, 2. Ponb TeMnepatypol B XKU3HU MUKOT
i, 3. Ce30HHaA Cnavka — OAWH U3 CNOCOBOB TEPMOPETYNAUWH Y MKNBOTHBIX,
| NleanuKOBaR ANOXa B8 UCTOPHU 3EMAK U €€ NOCNEACTBUA A5 IWUBOTHOMO U pad:

1UTeNBHOrO MUpA.

secssrnnvree B I Hanee MBI MOroBOPUM © (DPUINYECKMX M XUMIM
i cBOlicTBaX BOARI.
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Y £0. Boga. ®Pusnueckue
H XHMHYECKHEe CBOUCTBA BOADI

- ——

1. OxapakTtepusyiiTe 3HaueHUe BOAbI B XMBOH U HEXKMBOR npupoze.

1. Nepeuncante ussecTHbie pam arperaTHble COCTOSHWA Boabl,

3. Pacckaxkute, kakue GpisaioT armochepHbie ocagku.

Y
\
" g —

CTPOEHME MOJIEKYJibl BO/lbl. BHakoMCTBO ¢ pusHYeCKUMY ¥ XUMUY
MH CBOMCTBAMM BOABI, C €6 AHOMAJLHBIM MOBEASHHUEM CAEAYeT 4
C U3yyeHHud e€ «ckenera». Mosekyna BOAL uMeeT YTVIOBOE CTPOCHNG!
BXOJAIIMX B €€ COCTAB aTOMOB 06pasyIor PaBHOGEADEHHEIN TPEyroJl
B OCHOBAHMY KOTODOTO HAXOAATCS ABA aTOMa BOAODOAR, 8 B BepHLIn
aToOM Xucaopoza. Mexbanepuoe paccroaane O—H 61maxo x 0,1 nm,
CTOsAHNE MEXAY sAAPaMH ATOMOB BOAOPOAa paBHOo 0,15 HM, YIroJ m
cBas3saMyu H—O—H pagen 104,5°, U3 okTeTHOMN 000JIOUKH aTOMa KU

» OCTABIIHECHA YEThIPE COCTABJIAIOT ZBE HEeNOHN
HBI€ 3JIEKTPOHHBIE IIAPHI:

H:0:H

Ceasu O—H ABAAIOTCA HONAPHBIME 3a CIST GOJIEE BEICOKOMH DIEKT
PUIATEIBHOCTH KHCAODPOAA, HAa KOTOPOM JIOKAJIM3OBAH YACTHUHBIN (
nareabHbld 3apsaa. Ha aromax BOAOPOJA, HATIDOTHB, cosgaérca aeqd

ONIEKTPOHHON IUIOTHOCTH M 0Bpa3yeTcs YACTHUHBIN TIONOMKUTENABH I i
panx:

8-
<

” .. K= 2o
S+H 1045 |5+

B nenom monexkyna H,0 sBasierca nonsapuoit MOJIEKYJIOH, T. €. AHIM

OrHOCHTeNTbHAS MOJEKYJNADHAS Macca BOABI paBHa 18 u oTeeunew
npocreinieit opmyare. OgHaKo MOJNEKYNAPHAS Macca KUAKOH BOLI
3pIBaeTCA 0oJiee BRICOKO. DTo CBUAETEIABCTBYET O TOM, YTO B 3KUAKON I
TPOUCXOAUT ACCONMATIMS MOJIEKYJI, T. €. COEAMHEHME UX B OoJee CaouE
arperarTel 3a CUET MEXKMOJIEKYIAPHON BORODOAHOMN CBAIH.

B duanxke u XMMHU CyIecTBYIOT Pa3JHYHEIE TOUKH 3PDEHHUT HA I,
POAHY10 cBA3b. B ¢usuke monnyo, KOBAJIEHTHYI0 U MeTANIUYECKY i)
MUYEeCKHe CBA3M DACCMATPUBAKT KaK OTAEJbHBIE TUIMLI CBA3EM, 1M
KaK BOAOPOAHYIO CBA3b B OTAENLHEIM THII He BhIAEASIOT. OHA paccMarTpi
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" ‘
Wt g e il CAYUORH B MO YIS IOTO i moaediernng, e pnep

. ,oe. W
CHIU CPABTTATMABIO NS 1 ae pennimne 40 1L/ Mo, . ¢ ”;”

. "y g v ‘!'C ¢ -
GBIt BUACHIBROTCH 1 SUSDIETIIEeiy 10 XUPAKTECPUCTHY MEIKMONACILY 1]
wEAX CHUJL, ol - e

L om0 1He o =—
13 XUMMY BOJAOGPOIIHS Cltish 1
¥ M AU BLIM
HNoeTo OTASABHLIU THIL CHIEN, & BaXM- CmorpM, KUK um“;;“:_“ -
o i :
weflinvii paxKTop B OPrallMaa M JKUBOU DOHTAH CHAIOTLH y :

Kak riaMeneer, Kiug Apoliuren
Ero Ha coMHIE BIAIKIL ALim,

micrepur Ha maaHeTe, C XHMHUKAMM CO-
Wi PEBL X1 OUOIOTH.
MekMOJEeKyIapHaa BOXOPOIHAA
#1356 — 9TO B3aUMOJENCTBHE MEMHIY
WIOMaMKM BOZOPOAA OZHOH MOJEKYJBI
nroMamu hTopa, KECIOPOAa | a30oTa
npyro MomeKyIbl.

Jlyuom nogusBUIACD & H0bY, O
KocHyIca BbICOTHL anaI 1ol

M cHOBA MBIIBIA OPHCLLY TG
HucnacTh Ha aeMIII0 OCYAALI,

O CMEpPTHOM MBICH BOHOMITT,
O BOAOMET HeHCTOHLKRM I (3]
Kaxoit 3aKoH Herocruacumi il

()6 a3aTeJLHBIM NapTHEPOM B 00paso- Te6s cTpemutr, Tebu MaiT?

i 11MM BOOJOPOAHON CBA3H CHYHUT BOJO-
JHjl, ITO JIErKO OG'BACHUTL OCOD@HHOCTA-
Mil CTPOEHUS ATOMOB JAHHOTO XHMMU'e-
Lic'o 9JIeMeHTa (Hanmyre Ha BHELIHeM,
Il (JIUHCTBeHHOM, YPOBHE €JHUHCTBEH-
1010 2JEeKTPOHA, KOTOPBIM JETKO OTPhI-
JeTcH, TpeBpamiad aToM B IIPOTOH).
‘IHE a 10 3TOMY THILY CBJ-
:::ml E;?f;,B :iiﬁzgon u aao'ry— TaKKe UMeIT 0COOeHHOCTH C"[:p()i“.llll:‘u:. ::::
M1 (6oJIbIIOE 3HAUEHHE 3JIEKTPOOTPUIIATENLHOCTH K HATTMIHE T ,:,J.:,'
111X 2TEKTPOHHBIX TIAD), KOTOPLIE U 00ecneYUuBaIOT BOAOPOAHY K Clslidl.

Kax >xaguo K HeBy pudines vl
Ho anaab HEIPUMO-POIOIIN
TBoii AyY YIOPHEIHA, (IPeIomMIliH,
CaepraeT 8 GPBISCAX € HIALOTI.
D, Tuomyen

PUIUYECKHUE C\BOI:iCTBA BOJbl. [Tpu OGBIYHBIX YCIOBHAX BOJA m"::;
UG Npo3pauHoe BelllecTBO 0e3 uBeTa, BKyca U aanaxao. H.uo'rmz]c:‘l: ::::1:;““:‘ '
myLhbl ¥MeeT MaKCcUMaJIbHOe 3Ha4YeHHe 1 r/em?3 nplf.‘ 4 °C. Hpgo °cl m’;l b
MIXOAUT K3 JKUAKOr0 COCTOSHUS B TBEpAoe — JI?II. IIpu 1 e
IUPEeXOSUT B Ta3000pasdHOe COCTOAHME — BOAAHOM Nap. Anxanol S LI

— ETERTHTY
FPpPOEHNIO U XuMuyecKonmy coctaBy — H,S, H,Se, HyTe np;é um‘w:um””m
loMIepaType HAXOIATCHA B ra3oo6pasHoM cOCTOSHUH. Ecau Obl (.1( ;
(1)}
no/ Ll TOAUMHANHCL OOIIelf 3aKOHOMEPHOCTH, TO OHA 3akruuaja Ohl (j

remiepatype —70 °C, a nén oGpaaonhmfmca 6n1 npu —90 °C, u'l'(: "I:):::, .n‘:
¢IOCOBCTROBAJO KU3HU HA NINaHETE B eé HACTOALLIEM BUJAE. I-Ia.rm lm.” "J“L"'
[#0/LLI0F CBASKM Y HUBKOMONEKYJSPHOrO BellleCTBA BOABL I OO BICUNY
MILILIIO BBICOKME StNUe s ¢ TeMIIEPATYD [IIABIEHUA 1 KUITCH U, o

tlueroe RelecTro noaa ofangneT 1 ApyruMu ocoBeHHOCTAMM, KOTOW
JRNIOT OTO COMIE L e NOUCIINe YMKaJIbHbIM.
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Hoan nmeer maken MEJILHYIO Iovnoecrs wpu Hd4 ¢,
OXJHKACT N TAOTIOCT L BOALL Y MU LLITICTCS 0L

T s neding

J GNMO P3N |
0 °C. Amenno novromy iy PACHOAQIACTE A HODEPX IOeTH JKMAKON 10

& He TOHEeT B Hell. Bpaa siu Bb1 HABOBETE X01H O e oo HEeCTRO, Of
AalolLee TAKUM CBOUCTBOM, JIeAAHOE MOKPLIBNJIOG YKYTBIBAET Bepx
4acTb BONOEMA, YKPbIBAH, KAK HIYOOi, ero HUKHUE CII0M U 3a1MImng
€M or npomepaannd. He ofbianai BOZA TAKHNM HEeOObIYHEIM CBOHMCTROM,
BROJ0EMBI U gaxe MUPOBOit oKeaH 3a ONpeaeNEéHHBIA reOIOTHYLCKU N 1)
O4 BpeMEeHM NpoMepanu Orl a0 aHa. FusHE Ha Bemie He TONbLKO He ey
J1a GBI CBOErO 9BOMIOIIMOHHOTO DPa3BUTHA, OHA IPOCTO Obl He BO3SHUKJN,

Boaa o6nanaer enicokumu snaveHnaAMHU YOeJABHOH TenaoThI mMan
H YAeAbHOH TeNJIOTHI NapoofpazoBaHus, KOTOpBIM aKajgeMuk B. U.
HAJACKUH NPUAABAJ NJlaHeTADHOe 3Ha4YeHUe, TAK KaK OHU OIpPEeelaio|
rHe GU3NKO-XUMHUYECKHE U BHOIOIHYecKue npouecck! Ha 3emie (puc. |

Bricokas ynearnas rennora nurasnesus JIbA2, paBHada 332 - 103 [l
o0eperaer Haluy mJIaHeTy OT BCEMUDPHEIX N0TOnoR. Taguue anaa (pue.
W CHera CBS3aHO C OTPOMHBIMM 3HEpPreTHUYeCKHMH 3aTpaTamMH, Do
pOnece IPONCXOAUT MOCTENEHHO, B GOJIbIINHCTRE CIyYaes He Iputi
BpeJa npupoze.

Ha ncnapenue 1 r Bogw PN HOPMAJBLHOM aTMOCHEPHOM AaBAGH
TeMIIepaType KuUleHusa pacxoayerca 2257 I TeILIOTHI, T. e, mpuba
TeNbHO B 7 pas Goablue, yeM Ha njaBiAeHHe JbJAa TOH e Macchl. I3
KPOETCA ONHA M3 NPUYMH COXPAHEHUS BOABI B KUAKOM COCTOSHUK N
luei naaHere. Iake B camble MApKHe IHU BOJA WCNapseTcd Kpaine
JeHHo. Iloaromy n remneparypubrit DEeXUM DU CMeHe BPEeMEH TogH M
€TCHA He Pe3Ko, a MJIaBHO.

Boxa mnmeer BpicoKyro YAeNBHYI0 TeNIOEMKOCTL — OHa
4,2-10% Ix/xr. Ha kouTHHEHTAX He 6xIBaeT peskoro mepenaza Temil
TYP 3UMO¥ 1 JTETOM, HOUBIO 1 JHEM, [OCKONBKY OHM OKDY3KEHEI TUTAITCI()
PETYAATOPOM, CBOeOOPa3HbIM TEPMOCTATOM — BOAAMU Mupozoro oxenn

Ilpn HarpeBaHWU yAeNbHasA TEMIOSMKOCTE BELECTB, KAK IIPaBUJIQ, )
pacTaeT, HO BOAa — NCKIIOueHne. MaMeHeHue yaenbmo TENTOEM ISH

Puc. 152, Obnaka — 310 MUAAMapABI MenbuaiiLLMX
Kanenex Bofgal
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I i

O SOMC DIHNANCH
JOLIE € THOHEBLTIEIOTEM PR TP CN THa ATOMILLITOL g 0 o 30 7C ona non =
s ‘ <F : TOLI
wren |orodinico o BO o 100 70 nossnnaeret. Sunumy, yASHLIn et

: : 36==3T *C, W @,
COCTL BOJBL LOCTREET MM LIOTG SHANMCHHH TPUY 36 il
: J TR :
BONNAKN HOPMAJA LU0 TeMnepiryphl Tend 9e10BeKa U MICKONN
- i "AHUIME.
Q0N O PHATHOR U GHOX IMIIECIKUX DeaKui B UX oprat —
P& 0nHA 0CcoBEH KOET 50/bi — BBEICOKOE IIOBEPXHOCTHOE Ha .

T ’ "ne 'Le
Ha KaKAVI0O MOJEKYAy BHYTPH KHUIKOCTH AEUCTBYIOT CHJLI 11PN 13121

13011 y y e Q 0 (‘.K.V.“l-l
‘ ¥ ’ b
|"D|“")XHOCI HOTO CJIOHA JIQHCIBy}OI KaK MO.]]eKyJIbI }KHAKOCIH, raK 1 MO

I yJI LI FA30B BO3AYXa. B3aaMHOE IPUTAMXKEHNE Moneicyn mnuxocizft::;:l::;
. MOJIEKYJI YKUAKOCTH U rasa, Io3TOMY paBHO,ELePICTBylOlIJ,ﬂﬁc'lll“w“ -
Wl HATIPABJIEHA BHYTPE dKUAKOCTH B MOJIeHyVJ'lbI IIOBEPXHO (,_,.(.,W',, s
¢rpeMaTea B Heé BTaHyThedA. lloa feiicTBUeM ITOM CHJIbI qHﬂcno h:“m;.,;);m_,

JOBCPXHOCTH YMEHbIALTCH, €€ /1018 Ab COKPaINaeTCH. :;;:cﬂ £ I.“w m:
[MilYMeeTCA, He MOTyT YHTA BHYTDb. Ha moBepXHOCTH OC -
W¢JI0, IPY KOTOPOM IUJIOIAAE [IOBEPXHOCTH (?.KaBBIBaeTC.ﬂ - ,;‘,..‘.I,K.
Jlnsi ImepeHeceHHs MOJIEKYJT W3 IUTyOMHEI 00BEMa JKUIAKOCTH em;[;“ 2n—
WOCTHBIE CJol Heo6XOoAMMO COBEPUINThH paboTy IO IHPeoAo -
JelicTBYIONTeH CHUA IPHTAMXKEHHUA, AeHCTBYIOIUX HA MOJECKYJTY

HOCTHOM CJIoe.

-
[loBepXHOCTHBIM HATHMEHUEM O HA3bIBAIOT BEJNYHHY, PARIYH} pahao
e A, 3aTpavueHHOM Ha yBeJHUeHIe MTOBEPXHOCTH XKMAKOCTHI HA CANIIILY
1

0= %, e S — mIomaask MIOBEPXHOCTU.

[ Oy
|IoBepxHOCTHOE HATAYKEHUE cobupaeT BoAy B KamuM (puc, 154) ¢ n
nyeT somoMepke (puc. 155) CKONB3UTE IO BOAE.

s dA s

Puc. 155. BogoMepka Ha NORLPXHOLTH
BOAbI

Puc. 154, Kanau oot ¢ [ReMsIcs! HIPUHATL
<)opmy Wwapa
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B3O OULIIAeYT CHATLIIIEG BONHDRPY UL aedernne un ::l::.I:::::::::::,III.:”
i et astercrposirw. o gefieringem ANNOAEH BOANI mumlu' ;.,,I . m,,,.m,,,.'
HLIO CHABH B MOJGIRYINN DICTRODOITHIX BEIHECTS I pespaiiniet ..) 2

OCHOBANMS AMCCOINMIDY 0T 1UL RATUONDL METAILIR (AMMOIINS

S e AGECEORROTING BOALL S IIIROETL, O HOINOReHIeM Tom
PATYPLE BAZKOCTL 2 coeiels, n rom sesao i oA, yieananaaerest, On
KO B oGancTm TeMiteparyp o1 0 10 30 °C ¢ POCTOM JINACHHI BIKOCTE the
YMEHBUIAeTCHA, YTO ABJACTCH AHOMAJJNEH, [Towromy akruiocrs iy
BOAHLIX obuTaTesneit Mopeil, »XMBYyLMX B HUIKOTCMUCPATYPHBIX Cf
[IPH BBICOKHMX NaBJIC€HUAX, faXKe B JCASHON BOZE OCTASTCS BBICOKOM! It
HE MOTEPABIIAA TEKYYECTH, NPOAOIMKAET BRIIOTHATE CBOU byHRIMK e
K€ HHTEeHCHUBHO, KaK U NP BoJiee BLICOKUX TeMIepaTypax.

Vi1, N OB, HATLPHME))! i
NaOH = Nat + OH".

PHAROKRE KA HATPHA

e
(oau AUCCOUUPYIOT Ha KaTUOHBL MeTaJLlId (aMMOHUA) K aHKOIB K

HeYIIIOTO OCTATKA, HATIPUMeD:
AUCCOLHALNA. BOOA KAK PACTBOPUTEND. Boza uMeer ucKoun e Al(S0,); =2 Al®* + 3S0%,
BaKHOE 3HAYEHME JJIA KUSHENEATENBHOCTH KJETOK, TKAHEH U oy aspEs AholRuA
BCEX RUBBIX OPraHU3MOB Ha 3eMJe, TaK KaK ABIAETCH cpenoi, B KoTO NH.Cl= NH! +CI-.
[IPOHCXONAT PeAKIHHU, JeKalUe B OCHOBe 06GMEeHA BelecTB U anep 4 4
IlommmMo aTOrO, BoJa BHIMOIHAET POJB DACTBOPHUTENH IJA PA3TNUYHLIX B
MHYEeCKHX BeIECTR.

IIo oTHOIIEHMIO K BoJe BCe BellecTBa TeIATCA Ha IBa TUNA:

— THIPO(PHIBHBIE — XODOIIQ PacTBOPUMEIE B BoJle (MHOTHE COJIH,
ThL, KNCJIOTBI, MOHOCAXAPHABI U AUCAXAPUABI U AD.);

— IMApodoGHBIE — IJIOX0O PACTBOPUMLIE B Bode (3KUPEI, MOAUCUX
ABL, CJI0HEBIE 3QUPEL, YKUPHbIE KUCIOTHI U AD.).

OueBuaHO, He HampacHo TMPUPOAa AJNA NOCTPOSHUS MeMOpPAHBI it
KJIeTKH 0TOOpana ABa ¢j0s ruapodobEbIx thochonunnaos ¢ BRIOYCH N
B Hee TuAapodhuabEEIX GenkoB. UMeHHo Takoe yeTpoiicTBo MeMOGpaii
3BOJIAET e N3OMpaTEeNbHO NPONYCKATH BHYTDE M HAPYKY KJETKHA 10
MHBIE BEL[eCTBa.

BsaumozeiicTBre Boab! ¢ rUAPODMABHBIMA BELIIECTBAMU OHpEeAesIst
KO€ SBJICHME, KaK 0CMOC — Juhy3us 6odvt uepes NOAYNDOHULACMYID A
fpany, pasdersowyo dsa pacmeopa. ITpu atom Bo3HMKAeT ocMOTH L
AaBleHue, KOTOpOe ABJIAETCA DesyJNbTaToM Auddysuu MOJIEKYJT BUO/LlI
PacTBOpa MeHbIIeH KOHIEHTPALUA B PACTBOD GoNbuIe KOHIIeHTpallMn,
(heKTHI, CBA3AHHBIE ¢ OCMOTHYECKUM AaBJIeHeM, UTPAIOT GOIBLIYIO po.
OpUpose: OHM 0BeCleYMBAaOT NPOHNKHOBEHUE MUHEPaJbHBLIX BeILeeTi
IIOYBbI B PACTEHU, & TAKXKE OOMEH BEILIeCTB B 3KUBLIX OPraHu3Max.

Boaa — cpesa u npuumna ANCCOLMALWHY 3IEKTPOIHTOR. 3aMedaTes
MH FHAPOGUILHEIMY Bell[eCTBAMM ABISIOTCS SACKMPORUMbBL ~— COR)
HH:A, KOTOPEIE B BOZHOM CPe/le 1 oK AeiiCTBHeM eé MOJIERYJI paciaini
Ha MOHBI ~ duccoyuupyom. OGMeH TakuMU BeLIeCTBAMY BHYTPH OPIN
Ma M MLy OPraHU3MOM ¥ OKPYIKAWOLIEN cpesol IPOUCXOIUT HA yix
00Pa30BABIINXCH B Pe3yJIbTATe AHCCOLHAINHA MOHOB. HaBaiite nowro
OCHOBHbIE KJIACChI HEOPTAHUYIECKUX COeAUHEHU B CBeTe TEOPUH BJIeI
JUTHYECKOM AUCCOLMUALIMN, H3BECTHOI BAM U3 KYPCa OCHOBHOM IITKOA NI,

KucnoTer aucconnmpyior na KaTuoHb BOAOPOAA M AHHOHBI KUCAOL
OCTATKA, HANIPUMEp:

sdnie
110 cHOCOBHOCTYH AUCCONHUPOBATE BCe BJIEKTPOTMUTE] ACIAATCA il CJHIDL
1 CUJTBHBIE. =
Caabvie sneKmpoaumst JUCCOLUMUDPYIOT HE3HAUHUTEJNBHO U 06} _::,', -
[1{)v 3TOM TIPOIECC CMEIEH B CTOPOHY COeIHHeHNA HOHOB B MOJEKYJIN,
HnpmMep: ~ .
HNQ, <= H" + NO,,
23QTUCTAA KHACNOTA
—_— +
NH;+-H,0 === NH;j +OH .

rapaT AMMHARA

» I‘
CunvHble IACKMPOLLMbL TOUTH TIONMHOCTHI0 PACHAAAIOTCSH 1 MONL
HONTOMY IMCCOLMHPYIOT Heo0paTuMo:
+ _—
NaH,PO,=Na" + H,PO,,
puruapodochaT BATPEA

NaHCO, = Na* + HCO;.

rugpokapboHaT BaTpud

G MNUSE
Boaga — amdorepHoe COeAHHEeHHE. IHCTYIO BOAY MOMHO pac le(n.: .‘(,..
I'E OEHOBPEMEHHO U KaK KHUCIOTY, H KaK OCHOBAHNE. 3T0 peayani aJlll ‘&MV
QJIeK Yy
oipagHOoit «00pLOBI» MONEKYJ BOABI APYT € APYTOM. Oana ngemnpe“::mumwh
IPUCBOMTE ero cede,
TL Y COCEIKHU MPOTOH 1 ’
B secn o o | aTHUBLIAS DPOTOH MO
usi, T. €. B KHCIOTY, a YTP
(1) 3TOM B MOH T'MAPOKCOHUA, Wy
n:myna CTAHOBUTCA FUAPOKCHA-UOHOM, T. €. ocaosanneM.ﬂTm::) , (3:”' o 1
1Mo JaHo ocofoe HasBaHHe — CAMOHOMH3ALHA. OnucaHuBIN NIy r,“.l,l (l, "."ﬂ
ML © TENJIOBBIM ABHMKEeHUEeM YacTHl] ¥ B3aNMHBLIM BJmaHfl%M J]l[ .np".
I} KOHEUHOM UTOTe IPOUCXOAUT ocabneHue U paspblB CBA3EN
7 JILI
011 IPUCOEAUHAETCH K ATOMY KUC/I0POJa COCEAHEH MOJIEKY
:’ v }
. 0
O--H (‘} ] == H—?—H il
|

il T OE III 1 H il

830THARA KHUCH0TAa
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M

1,0+ H,0 = H0! f

WOIt Pt PO’ It

o1,
CHUAPORROHN 181
B CYUTHOCTH, MOH THIPOKCOHNA ABJAACTCSH CWIDIVIFHPOUBARHBIM NONOM

nopoza H' - HyO. ¥Ynpoméuro npouece HOHMBALMYN BOABI OGBIMHO Ri
10T CJIEAVIOUIUM YPABHEHNEM:

H, Os—= H*+ OH-.

Takum obpasom, npu moHHBaL UM OZHOBPEMEHHO 00pPa3yIOTCH Kil'
BOZIOpOS2 U THADOKCHUA-AHUOHEL, T. €. 800@ A8AACMCA cAAOBIM amo
HbiM anexmporumon. JIerko saMeTHTh, YTO HOHBI 00pa3yoTca B pan
COOTHOLICHHI ¥ DU AUCCOLHALMY BOABI DEAKIMA CPeabI HelTpaahiy.
CTeneHs MOHU3AUUYK BOABI HEAHAUNTENBHS. IIpu koMuaTHON Temn
Type Jullb oaHa u3 108 Mosekys Bogw AUCCOLMHAPYET, YTO ITOATBEPIK/
Cfl BeCbMA HU3KOH 2/1eKTPOIPOBOAHOCTLIO YHOTOM BoA®l. Boga — He n)
caabblii, a OuYeHL ¢nabHIH onerTpoaur. Koaneurpanma unonos H' i
B BoZe paBHa 10 7 mous /. ITosToMy Bona He TIPOABJAET BEIPAXKEHHDIX |
JIOTHBIX MJIM OCHOBHEIX CBOMcTB. OZHAKO B3TOT «HEHTPaIATET» JOCTNIX
ycnoeeH. Ecnm xumMuyecknM MeTo0M CBA3LIBATE OIMH N3 HOHOB, T. &,
MaTh XUMUIEeCKOe DABHOBECHE, MOMKHO CO3ZABATH B BOJIHBIX pacrn
KUCJIYIO MJIH IIeJIOUHYIO cpeay. s KonmnuecTBeHHOH oneHKn KOHI I
unu uoroB H' B sro6om BommEOM PacTBOpe HCMONB3YIOT TAK HA3BIBIE
wxanxy pH, ¢ nomomsio koTopoii 0603HaUAIOT XapakTep BOAHOM ¢}
Tak, sHawenne pH aasn HeHTPAaNbHOTO PACTBOPA COCTABIAST 7 ;05 ana

TBOPOE, UMeRLINX 3Badenue pH spime 7,0, — cpeia IuenoyHasd, o N
7,0 — epena kuenaqa:

RHCEaaCTeAT HedTpaNEHAS
cpena

WeNoUnas cpesa

Hanpumep, pH suMousOro coxa paBen 2,0. :

Pacrenns, JXAByNIe Ha KUCABIX TOUBAX UJH B BOAE ¢ KHCAOTHOIN ¢
AoM, y xotopsiit pH < 6,5, Ha3bIBAIOT auHgopHaamu (ot zam. acidun
KHCJBIA U zpey. phileo — mo6m0). Ha oyerp Kucanix OOYBAX, ¥ KOTO
pH xone6nerca or 3,0 no 4,5, HHUBYT charHyMm U nuaayHel. Ha mounax
CPeAHell KUCIOTHOCTEIO, ¥ KoTophix pH koneGrercs or 4.5 no 6,0, um
JIOTHE 1 Kaxyxauua. Ha nousax co cnaboit kucsoTHOCTBIO, ¥ KOTOPIX
rosteGaercs or 6,0 ao 6,5, usyr BeTPEHHMIA 1 MeAYHULIA,

Pacrenns, xusymue ua IIEeJIOUHEBIX MOYBAX, Y KOTOPBIX pH > 7.5,
3pIBAIOT Gazodpuaamu (oT nam. basic — ocHOBaHMe U 2pew, phileo — n
6110). Takue MoUBLI, GoraTeie KanbnueM, MArHNEM ¥ HATpUeM, HMeIT 1l

CTLIHA M 3ACYULTHBBIC CTeIN, Ife PACTYT HOJbIHD, COJITHKA, JIeGesn, wh
HLUIB U Ap.

252

Tnana

Beauuunn pll nnanevesn soapive
WOUCTARONR R neex oo eed

1106010 opratnimMmn 1 I pMe ne-
B HIGNMATEABHO THOCTOSN I, Uamene-
nine pH upeaspiuafiio nebaaronpu-
Wino AJd OpPrasn3moB, TAK KaK

ance HeGoJbIIME ero CABUTH 3HA-
AHICIABHO MTOHHMXKAKOT KaTaauTwude-
# 1t Y10 AaKTHBHOCTDb GePMEHTOB, ¢ Mo~
MOII[BI0 KOTOPBIX HOPOTEKAIOT BCE
NOXUIMUYECKHE NMPOIeCChl B Opra-
Huime.

13 ;xmBoii mpupoae ofecneueHne
HOPMAJIBHBIX A muane,nea;renb-
woerH opraEnaMos asHauenmii pH
HX JKAOKAX Cpes o9eHb BaxkHo. OHO
HOBBONAET MOMAEPKUBATE IOMEO-
¢Ii3 — DOCTOAHCTBO BHYTPEHHEH
¢peJIBI OPTaHN3Ma.

(TonsapEOCT: U Majble pasMepel
MOJIEKYJIBL BOJAEL ONPEREeNAloT ee
¢niepHBIe TPHAPATHDYIONIHE CBOU-

E - (8] e K e y — B XH3HM t)“()“.( 1L

ANO, + 2H,0 + O, = 4HNO;.

I 3 cayuan
HJiu ABAsieTCA IPBIMHEOM 06pasoBaHUs KMUCAOTHBIX AOKACH, KAK B CIY
 CePHO#M KUCIOTOH:

Puc. 156. MoruBwmi OT KUCAOTHLIX
OO Ael XBOHHDIN ec

U, Sy
nopra. [lonagas Ha JIACTA B XBOXO AEPEBLEB, OHK BLISKIBAIOT 176.4 u:);:::; 2 .;:
penba 3a60JIeBaloT, Jieca COXHYT (puc. 156), morn6GaioT MXH 1 JIN

LAKLUMWA TUAPOAU3A, Tuaponus Wrpaer orpoMHy:o pojb B FKABBEACH”
lad Al - L
‘:JIbHOCTH PABHLIX IPUPOAHLIX CPex.

% VPIC O
I‘an().llllii e TG POTEEEC 0OMEeHHOTO B3aUMOJEeHCTBAIL BCNEETn ¢ |
AGH, TIPUBOILII 1C X DRVIOICCTUIO.
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Crer o CYTROIADONID < eI I (O©S C L) DO GJUIOTN

HONON, OOPANYIINKUXCS P AHCCONMBIMN RO, OO0 PRBOANT 1K 1HM
HUK KUCHLOTUOCTH PACTIOPOD.

Pasnnuaror HECKOJIBKO TUIION 'uaApoOJInaEn,

1. F'udponus no AHUORY XaPAKTePEH AN COACL, OOPAIOBAILILX
HbiM OCHOBAKRUEM U cRa0Ol KuCAOMOTL:

WOTOCUHTES BOAM. 1ol AderinneM conneing-
PO CIOTR B IKACTIRNX PCTSR LD 1TROTeRAeT 0JIMI Bl
CNMBIX  SAMOWIUIRN LI LA OHOKIMITICCKAX  11PO*
Heccon Ha 3emie - dporocsiveas, 11pa aToM anep-
1131 COMHEYHOPO CHETI IPeRpatliineTcs B SHEPru0
LuMUyecKUX cBsascil oOpasyloluxcd opraHnde-
¢It1X BEIeCTB., YpapHeHMe peaknun GoToCHHTe:
Wil YIPOIEHHO 3aNHCHIBAIOT TaK!
6H,0 + 6COy —> CgH, 06 + 60, - Q.
AHATNBUPYA NpPUBEAEHHOE YpaBHeHHEe, MOX-

10 ¢AeNaTh BBIBOJ, YTO B Pe3yjabpTaTe mpouecca
uroCHHTe3a YIVIEKHUCBIH rad arMoc@epsl NpH
YICTHY BOABI TIPEBpalllaeTcsl B opraHnt{ecxn?
wiecTBa, a4 B arMocdepy BhIAENAETCA KHCAO
poyl. Takoe paccyKAeHUe MOXKET HATONKHYTE HS-.
MLICTB, UTO B Pe3yjbTaTe QJOToanTeisa «BBICBO
fKIaeTCA» KHCIOPOA, BXOAUBIIMH B COCTAB
viviekuresoro raza. OgHaKo 8TO He TaK. Euc.rropozf
;.npasye'rca 3a cyéT OTHOU U3 c’raniaﬁ doToCcuHTE
§il — DAa3OKeHud BOABI IOJ ZenCTBHEM CBeTa
(pM  y4acTuH (POTOCHHTETHUYECKOro HUIMeHTa
(v 3esiéHBIX PACTeHUII — Xjopoduna).

{ HexoTopbleé PACTEHUHA HACTOJBKO 3HEPTHHHO
OCYIEeCTBAAIOT MPOLece tbo'focym'reaa, 4TO I(_aIPCj
MOKHO 3aMeTHTh HEBOOPYXKEHHBIM NIa3oM. ha —
ypumep, creGeNlbKH BOAHOIO PacTeHHA SHO,E[ePE wc. 159.

{(puc. 159) ma cBery OBICTPO TOKPBIBAIOTCA MHO

J{CCTBOM TIY3BIPLKOB KMCAOPOAA.

H e
E) 1 B caepylomeM naparpadge MB IOroBopuM o il
EEEERNEN R R R
BOZBI AJIA ¥UBEIX OPTAHU3MOE.

-

) Kakoe CTPOeHWEe UMEeeT MONIeKyAa Boab -
¥ T8
) KaKUMK DHUIUHECKUMH N XUMHUYECKKMU CBOUCTBAMU obnagaet soa
— nnammu
) Kakue pacTeHWs Ha3blBAIOT AaUHAOUNAMH, KaKWE 6azod
} YTO TGKOE MMBPOAN3 U POTOCHHTE3

© Bbt MOXxeTe —

vallmsl
b 0ODbACHUTE, YTO Takoe INEKTPOAHUTbI H INSKTPONUTHYHECKaR AUccouvalimsl,
3
ONUCaTh POSb BOARbI B 3TOM npouecce n M
p HazsaTb KAaCChl, Ha KHOPble AENATCA INSKTPONUTebl NO TUNY P
8 peaynerale JIMCEOIANIY HOHOB, A8Tb UM onpegeneHus

Na,CO; + HOH <=* NaHCO, + NaOH;
CO3-+ HOH +—= HCO; + OH-,
PH >7, menounas cpega.

TpyanopacTeopuMEIe cotu Toske [I0ABEPralTCcA I'UAPOAUIY, HO OH
OueHb MeANeHHO. Tak, Npu BHECEHMH B KUCJIBIE IIOYBE] M3BECTHAKH = |
DoHaTa KANBLUMA — MPONCXOAUT NOCTENeHHbIE THAPOJHZ 5TOH COMH ik

KaTHOHOB BOAOPOAA, COAEPIKALINXCHA B IIo4YBe, YTO MPHUBOAUT K YT
HHK €€ KHUCJIOTHOCTH.
TIOYBHI,

L
B pesysbraTe BoccTamaBruBaerca TLJIO 04

UTO MMeeT GOIBbIIoe 3HAYEHUE B PAaCTeHNEBOACTEE, TAK KAK MII
PacTeHMA IIOXO PaSBMBAIOTCA Ha KHCABIX MouBaxX, K KHC/IBIM OTHOC
ePBYI0 O49epesb 60/IOTHRIE U NTOA30MMCTLIE [IOUBEL (puc. 157).

2. 'udporus no Kamuony NpoTeKaeT C CONIMU, OOPAI0BAHHIMI ¢
ObL.M OCHOBAHUEM U CUNLLHOL KUCAOMO:

Sl

FeCl, + HOH <=* FeOHCI, + HCl;

Fe3* + HOH <=* FeOH2+ + H+,
PH < 7, kucsaa epena.
Manopacreopumsle cosn, Hanpumep rumnce (CaSO, « 2H,0), no arau0

HOMY MEXaHH3MY yCTPAHAIOT IENOUHOCTD NOUBH. K TaKUM IouBaM
CATCHA COJIOHILLI ¥ COJIOHUAKH (pHE. 158).

Puc. 157, bonoto — Buoreoueros
€ KUCABIMK NOYBAMM

Puc. 158. Cononuak — GuoreoueHon
C WeNCUHbIMK NOYBAMHU
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PSSR, RARKMG BEULGCTIA HADLBAOTES AMITENHLIMA W 1O'NEMY 8O0
HOCHTCA K HAM

P MEPEHUCANTL FPYNNbI BEWECTB NO MX CNOCODHOCTN K /MK POAMTHUECKOM J
coumaumum
b chopmynmposartb, uto Takoe pH, kak pasnnuaerca 3ta BeauuMHa 4nn pi
cpea

& BuinonHurte 3aganus ‘

1. Onuwwre cTpoenmne Monekynbl BoAbI M HA3OBUTE XUMHUECKYIO CBA3b, 3a
KOTOpOW oHa obpasyeTca.

2. Ob6vacHure, Kakaa CBA3b CYUTAETCA BOJOPOAHON U KaK OHa onpegenael
3uyecKue CBOMCTBA BOAbL.

3. MNepeuncamte u3secTHbie BaM aHOMANMN PUIUYECKUX CBOHCTE soapt. O
HUTE, KaKylo POJib OHU MrpaIoT B NpHpOoae.

4. 3Has, uTo PacTBOPHMOCTL ABNAETCA (PUIMKO-XMMUYECKUM npoueccom,
ACHMTE, KaK OHA xapaKTepu3yeT csokcTea Boabl. Pacckakure, kak no 3

NPpU3HaKy NeNATCA BewecTBa (ana oTeeta obparntecn K Tabnuye pacin
MOCTH),

Puc. 160.

A. A. Puinos.
B ronybom
npocTope.
1918 2.

¢, TOGOM HACHAMKAAIOTCH, HE BeAasi, UTO Thi TaKoe. Heabasa crasarn, wro
19 HeoOXoAUMA IS JKUSHA: TH — caMma 3KusHb» (puc. 160). U aro none:
rille TaK. ' ‘

Boaa cocraBnaeT 0koyio 70% Macchl KJIeTOK. ¥ OTAEABHBIX OPraliuimon,
HpUMep MeAys, coaepikanue BoAkl bonee 95% . B Teme BapOCJI:)l‘U -umrc:-)
neia Boga cocraBuser 60% , B rene prib — no 756%, a y pactesnri — or b
no 90% . -

Boaa coBepmiaeT B DPUPOAE ABA KPYroBOPOTa, KOTOPBIE CXEMINCHMIK
lnoxasaHbl Ha pucyHke 161. " :

Roabumioli KPYroBopoT: 113 OKEAaHOB, MOPEi, PEK ¥ BOAOEMON BOJN ULiia
psierca B aTMocdepy, KOHAEHCHpyeTca B 06MaKa, AOXKAEM BhIINCT 1
{OMJTIO M ¢ PEKaMM BO3BpaInaeTcA B OKeaH.

Maasiii KpyroBopoT: PACTeHUE BCACHIBAET BOAY M3 3€MIH, C PACTUTII 1
ot numei oHA NONAaAET B TEJIO IKMBOTHBIX U YEJIOBEKA, OTKYAA CHONMA Bl
NPAINAETCA ¢ BBIAEIEHUAMHE U JbIXaHWEM B BO3AYX U B 3eMJIIO.

Brarogaps 3TUM KPYrOBOPOTaM KMBOTHLIE, PACTEHUA U YEJIORCK MOUY')
oGUTATE HA CYILE M BCE )K€ OCTABATHCA, MO CYLIeCTBY, BOAHBIMU OPrafpimMa-
MU, TAK KAK BOJA COCTABJAET OCHOBHYIO BHYTPEHHIOIO CPEAY BCIKOI'G Kk
noro oprapusma. TakuM 00pazoM, BOAA CBASBIBAET XKHBYIO M HENCHMYI)
npupoay B exuHoe nenoe. Hepapom akagemuk B. W. BepHaackuli cunrna,
00 «BOAA U JKUBOE BEeIlIeCTBO — reHeTHYeCKH CBA3AHHBIE YACTH Opranuin:
W IIHOCTH 3€MHOM KOpbI» ., )

Basknas posb BOALI B OPTAHM3AIMM *KH3HH Ha 3emie AaBLO Ghiin 0rMe:
Nela JeJ0BeKOM. APHUCTOTEN b BKJIIOUKIL €€ B UMCJI0 OCHOBHBIX HAMNJI 1IpaY
POABI: OTOHDB, BOMAYX, IHYIN, JCMJIA.

PacemoTpum Gonee nogpebio, KAKYIO poab B 6Mocdiepe Hrpact nojn.

5. Pacckaute, Kakve BEWECTBA HA3bIBAIOTCH rMAPOMHUALHBIMK, A KAKWD
rMapodobHbIMKH, NpUBERUTE NpHMEpLI.

6. Monoxure Ha nosepxHOCTL BoAbl cnnuky. KanHute ¢ oguoi CTOpPOHDLI BOJI
CNUYKK XXMAKOCTb ANA MbiTba Nnocyapbl. OBbacHUTe HabniogaeMoe ABAeHHS.

© Temuv gns pedeparos |

| Benuunna pH skugaxux cpeg opranusma. 7 Xumuudeckue ceoficTea BORbI W
pone B npupoae. 1 KucnoTHbie AoXAM: NPUYUHBI, CIEACTBUA, NPOpUAAKIM
4. ®oT0M3 — cocTaBHanA yacTb npollecca POTOCHHTESA.

§ 29 Ponb Bogb B 6Mocepe

-

1. Pacckaute 0 KpyrosopoTe Bogbt B npupoge.
2. HazoBHTE MOPCKWX U MPECHOBOAMBIX YUBOTHBIX.

YKaXKuTe pacTeHus, XapakTepHbie ANs 3acyLUAVBLIX M, Haobopor, Bna
MecT obuTaHus,

KPYFOBOPOT BOAbl B NPUPOAE. 3ameuaTesbHBIMR dpaHIy3CKUA 1nn
Teab AHTyaH e CeHT-JK3mepu tak KPacuBO M OOpA3HO HMUCAJL O 1))
«Bopa, y Teba HeT HU BKYCa, HH LIBE€TA, HU 3ar1axa, Te0dA HEROIMOICHO O

TN,

Makpomup



DA CPERA GRMIANMN MO 14X XHUBDIX OPTAHU3IMOUB. Hemano op-
COLEIMO THIE B OCTRAOCH IITH 18 OKCATEE WK B DPECNOROGANBIX BOJVEMAX.
Cheennt GBI M OCTRFteH npeuoil prasd s 6ypaoil M MEOroospasnoi acnanm,
o nacensger 300 e, nujon AMUBOTHBIX M MUKPOOPrauuamos u 30 rue,
WIAOB DACTEHWM.

IloyueMy Takaf GONbIIAA PA3HHUIIA B BUIOBOM COCTaBE (popsl K hpaynia
Muposoro okeana? Jleno B TOM, YTO }KUBOTHbBIE 34CEJNSIOT BCIO TOJIILY BOJL
WiOn1Ia, & PACTEHHS MOTYT JKHUTSH BCETO JKILIb KO ray6unpl 100 m, xyan o
PIUPAIOT CONHEYHEIE Tydn. M XOTs 1o CPABHEHHIO ¢ TOJILIeH OKeaHa c:,mmu-
Wponas rayGuHa KaseTcs He OYeHb 3HAUMTETbHOMH, MMEHHO 3TOT CI0ii 06
LUONUBACT KHU3HD B MOPAX U OKeaHax.

2I{uBBIe OPraHUSMbl B OKEaHe M IPECHBIX BOJAOEMAX NEJNATCA 1A TN
| )y NIObI: IVIAHKTOH, HEKTOH N O@HTOC.

liTaHKTOHHBIE OPraHHU3MElI OOUTAIOT B TOJILE BOABI, CIIOCOOHLI K ChMO"
1ONTEIBHOMY ABMXXEHHNIO, HO HE CIOCOOHEI MPOTHBOCTOATH CHIIE 't:etmuuu.
MosnynHA 3TUX obuTaresei KoNebnercid OT MHUKPOCKONUYECKOHd /o N
POJBKUX CAaHTUMeTpoB. OJHAKO HEKOTOPLIE NAAaHKTOHHBIE oBuTaTean
UMCIOT 0YeHb KPYIIHbIE padMephl, HanpHMep, MeAy3kl ¢ KYIOJOM JIO he-

Puc. 161. Kpyroropot eoaei 8 6uocgepe

BOAA — KONBIBENL XW3HWU. Kak BaM H3BECTHO, UMEHHO B mepnn i
OKeaHe, MACCoBaA JO/IA COJeH B KOTOPOM, MO NPEANOIOXKEeHUAM Y
Obl7Ia HUSKOM 1 cocTasnsana Beero 0,9% , 3apoaunack XusHb. TAM
BBI€ Pa3BUJIMCH ¥UBBIE OPPAHU3MEI, ¥ U3 HTOFO PAcTBOpa OHU oy
HMOHBI U MOJIEKYJIbi, HEOOXOAUMBIE INA X POCTA M KH3HH... C 1
BPEMEHU HCUBbIE OPTAHUSMBI PA3BUBAJNCH U UIMEHANNUCh, YTO MOZINM
MM NOKHHYTE BOAHYIO CPEAY H NIePEHTH HA CYIIY, a 3aTeM IOZHATHEIN h
AyX. OHHM 1pno6Gpesn 3Ty COCOGHOCTE, COXPAHUB B CBOMX OPraHu3IMNX
HHA pacTBOP B BUJAE KUAKOCTeH, COmEPKAIIUX Heo6XOoAMMBIik
HOHOB 11 MOJIEKYJIv, — NHUCAJ AMEPUKAHCKHMI XUMHUK, jgaypear Hof
ckoit npemuu JI. Ioaunz (1901 —1994).

BuyTpn kaxxporo

OpraHU3mMa, HANpUMeEp n
HU3Me YeJIOBEKAa, B Kad{ ol
KJETOUYKe, — BOCIOMIIIIN
O TEPBHYHOM OKeaHC, h
POM 3apOAHAACE JKHIIlh,
JapoM B «BOJLIeOHOM »
Pe, COCTABJIAIOILIEM OCHONY

OT kanumm pocsi, u4TO Tpenemer, Hrpas
Oruém aparoleHHBIX KaMHEeH,

Jlo BaegHEIX IPpOCTODPOB, TAE, BAAAL y6eras,
Benuaercs nexow Baara mopckas

In rnagu Geagouarx Mopeii,

Tnt — BerOAY, BCEraa, HEMIMEHHO KUBad,
U ro usympyauas, To rony6as,

0 —J— KNeTKM BOAOPOCNEn;

To 1ONHAA KPACHBIX M KEATHIX NYUEi. ..
K. Busvmonm

BM, — NOJA3ME, MACCONNHN J
COJIEIT TAKAA Ke, KAK U 1
NUUHOM oKeaHe, — (,9% .
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Puc. 162. Oprannambl, COCTARARIOLINE MOPCKOM NAAHKTOH:

© « HOUECBETHA; N ={1 = MAMMe pakoobpaanbie; ¥ — Meay3aa; 7 — rpebHeBuk;
M — CaruTTa

Maknomun



Puc. 163. Kamuarckuit kpab (a) u peuron pax {6)

Puc. 164. Kambann

CKOJIBKWX METDOB B AumaMeTpe., IIIAHKXTOH AeIUTCA HAa MUBOTHBIN
NTAHKTOH ¥ PaCTUTEABHBIN — (puTonaaskToH. [ToRATHO, YTO Npeje
Tead QUTOILIARKTOHA ~— BOAOPOCIIH, CHOCOGHEIE K (DOTOCHHTESY, HACA
OK€aHBl H MODPA JHIIE Ha TnyOuHe Ao 100 M. PUTOIIAHKTOH CAVIKNT
Lei IS 300IVIAHKTOHA U APYTHX BOAHBIX XHBOTHBIX.

S300MMAHKTOH PACIPOCTPaHEéR MO Beeilf Tomme Boger. OH IPENCTN
MEJKHMH PaKooGpasHbIMM, NPOCTeHMMMY, KUIIEYHOIOJOCTHBIMI,
PHHEKaAMH M JHYHEKaMH peIO. s GoMpHIHHECTBA IUIAHKTONHBIX ope
MOB XapPaKTePHBI NPUCIOCOONeHNA N4 NAaPeHUA B TOJIIE BOABI: Jii
BBIPOCTEI, M430BBIE HJIH MHPOBLIE BKIICUCHHA, CTYAeHUCTOCTE Tela N

IIN1aHKTOHOM IUTAIOTCA PA3TIMIHBIE MEIKHe pBIOBI (Capausbl, Al
¥ Zp.). U He ToMbKO. 3TO H3II06IeHHOE JJAKOMCTBO KPYHHEHIIHX MO
KUBOTHBIX — KHTOB, KOTOPhIE NMONIOIZAIT I'POMATHOE KOJIUYESCTRO
Menbualux obuTaTeneif okeana, NOCTOAHHO NPOIYCKAS BOZY ueps
CTHHEI KUTOBOTO yCa.

HexTon (or zpeu. nektds — nnasaromuit) — axTHBHO OJIaBaoIiile
HBI@ JKUBOTHEIE, KOTODBIE CIOCOOHBI IPOTHBOCTOATD CLJIE TeYeHUs i
MEMIATLCA Ha 3HAYATeIbHBIE paccTosHAA. K HUM oTHOCATCA PRIGHI, Kan
PBI, KHTOOGPa3HbIe, JJACTOHOTHE, BOAHbIE 3MEH, YePenaxy, THHTBAILL it

Benroc (ot zpei. benthos — rmyfuHa) — OpraHusMel, OGHTAIONLIRS
TPYHTE U B TPYHTe HA pek, Mopel u okeaHoB. K akTUBHO mepeaBArHIo

CA 2KMBOTHBIM GeHTOCA OTHOCATCH MOpCKHe 3BE3ALI, Kpabbr (puc. 163,

pakH (puc. 163, 6). EcTb opraHusmMbl, KOTOPLIE TO BCILIBIBAIOT, TO G
AHe, — KaMbaisl (puc. 164) 1 ckaTsl. ManonoIBUIKHE] MOJLIIOCKH (rp
ku, Garopeuxn). Ko AHY NpuxpennsioTes yerpuns u Ipyrue MoOJAIoe
4 B TPYHT 3aKaNbIBAIOTCA JaHUEeTHHKU. OCHOBHAA Macca GeHTOCa JRNBT
MEJIKOBOJAHEIX yYacTKaX MoOpeii,

BOAA - OCHOBA BUOXHMHUUECKUX NPOLUECCOB. Boga caysne €
[/ie IPOTEKAIT BCe GHOXUMHYECKHe PeAKIMH U JKU3HEHHBIE 11O
B KHBOTHBIX M PACTHTEABHBIX KJIETKAX. Be3 BOALI He MOMKeT CyIeeton
HY OOWH OPraHH3M.

260

YoM uarrencinne 'Dlln"'l'lll'!' PR HeIOnReIcn 1 MACIKOLE IO 2180

» N, - ",
ROTIHOCO, TEM BOARIE 1 NEM BoAW, TG copcpIanne noan n Mmoara — 8%,
1 MBIIAX — b0 T0% , oerx — 34—40%.
Boaa He ToJLIto epejin, N0 1 AKTABHBINA YYacTHNK GHOXUMUICCICHX [MMIK
unit. JlocTarotuno NeoMInTL PeaKidu THAPOIN3a.

’eaKkI¥ '’UAPOINSA OCHOBERIX KOMITOHEHTOB MUTAHUSA JEIAT B OCHONe
ofiMeHA BEHIECTB V XUBLIX OPraHusMoB. I'HAPOSINS OPTAHHUYECKUX BEULEMT]
NeYILecTBAAETCS NMOA AeHcTBMEM GHONOrHYeCKHX KaTaNA3aATOPON Genror
w0 npupoAsl — GEPMEHTOB.

O6MeH 6eIKOB COCTOHNT B TOM, YTO ¢ YUACTHEM BOABI OEJIKH MUIIM 1 0PI
NH3Me IHAPOJKSYIOTCH A0 AMHHOKMCJIOT, H3 KOTOPBIX OPraliniM Hilem
¢IITe3UPYeT cOGCTReHHBIe OenKu. B CBOIO OUepeAb, STU OEKN B CALRY I
1eM 3BEHE IeNd TUTAHUS ONATh NOABEPralTCesa PHAPOINAY, U 1 OOy
IAXCA AMMHOKHCIOT CTPOUT CBOH GeJIKHU yiKe HOBBIM OPraHU3M, Npejctan:

.

HNSFOIOUIL 3TO 3B€HO, U T. XI.:

Ges KK + BOJA +—— AMHHOKUCAOTHI.

ANAJIOTHYHO TPOTEKAET YIIEBOZHBIN OOMeH:

NONNCaxXapHAbl + BOJA €—= MOHOCAXAPUA (HampuMep, TIIOKOSI),

1 TAKRe JKHUPOBOH 0OMeH:

KHUPHI + BOZA +— MINepHH + dKUPHBIe KUCIOTEI.

Hozo6HYIO PO FHAPOINS BEIMONHAET U AJIA SHEPTeTUIeCKOoro almenn,
|1pu HAKOTJIEENH SHEPTUM B MUETOXOHAPUAX KJETKU MPOHCXOANT 0O
niERe 6OraTHIX SHepruei coeZuEeHnit — MoJeKya ATdD, KOTOPLIE 0Ty
UTY SHEPrHIO A5 BHIIIOJHEHIA PaboThL:

AT® + Boga <= AII® + HyPO, + sueprus.

U Hakomell, BoJa — BaXKHeHINMA yUACTHUK Ipollecca GOTOCHIITENN, 1ty
I'OPBIH JIGXKUT B OCHOBE KaK llellell MUTaHUdA, TaK H coxpzzue}mu NoCTrenn
noro cocrasa atmMocdepsl 3eMIy — NMOAAEPHAHUS B HEH KOIIECHTHHILIE
iKMcaopoLa Ha MOCTOSIHHOM ypoBHe B 21%.,

BOAA — BAXHEHALWWN YHACTHUK BUOTEOLIEHO3A. Crexas ¢ rop, nozn
ApoSuT ckannl ¥ kKamHy. [lonazas B TPELMHEL X 3aMeP3asd TaAM B XOAOANOe
npeMs, OHA MOCTeIIeHHO MPeBPAMlaeT UX B IECUMHKH, 38 MHOIKC MUJLING:
UL JIET BOAR B COAPYIECTBE C COMHIIEM, BO3AYXOM H PACTEHHAMH COIANIN
1104%BY, IPEBPATHR (e3KU3HEHHBIE CKAJIBI IEPBO3AARHON 3eMin i acaéiiii

IKOBED JTECOB M Crenei,

N g
KpoMe aToro, iy — octioln 0OMEHA BENIECTB B Huoreonelioae, T, mi
nepaarioe LRI [T I t y T, €, Yehoeline UM MANCDRIGLINX BOHEHEIrn,
— S
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MPURGKOART C YURCTHEM PACTROPUM X 8 Boae cosanonni, Heobxonn
VLS HOPMIALIOA HCHDICACHTON LIOE TR taaniinue, naornee v thocgusy
COC/MIHICHMSA DACTCHMIL MOSIOWAIOT K 1O ¢ THOMOUIO BOABT f Bnie
Aepaxalliuxca B Hedt nonos — K', NO,, NII!, H,PO,. B oGMen ¢ nomo
BOZEI 113 DACTEHMH B [OYBY DOCTYNAIOT APYTHC UOH b (H', HCOy4) 1 »
CTBA — MPOAYKTHI JXUBHEAeATeIbHOCTH,

BOAA KAK BAXXHEWUIN#A PEFYIATOP KNUMATA 3EM/IM, Ha sarpens n
NapeHHe BOABI 3aTPAIMBAETCSA MHOTO IHEPrHH, HO3TOMY B KADKO®
M#A roja BOAA MOIVIOLNAeT OUpPeAeEéEHOe KOJAMIYeCTRO TENJIOTHI, 8 B X¢
HOe — oTAaéT. TeM caMBIM OHA CYMIECTBEHHO CRIAKUBAET TEMNEPHIy
xonebarus. He 6yae Ha Semire Boget, TeMIOEepaTypa JIETOM ITOAHUMAOJL®
Beimne +100 °C, a sumoit onyckanacs 661 10 —150 °C. Tpyauo npeacran

KaKuMK Oblyin 6B1 duiopa u bayHa Ha Hanielr maamere IIPA CTOMABL HIE
MaJbHBIX TEMIIepaTypax.

BOAA — ABUOTUYECKHIK DAKTOP B XKU3HU PACTEHUN. ITo oTHOIIG
K KOJIITYeCTBY BOZAEL, COAep i alleiica B OKDYXKawIleil cpeae, pacTen
JATCA HA YETHIPE PPYIIIEL.

Kcepodurer — pacrerus SaCyIIUBBIX MeCT, KOTOPbIE BEIPAGOTHMIN
OPHCNOCOONeHHH, YMEeHbLINAIONITX HCIIapeHHe BOABI JHCTHAMH. Jin
Y PACTEHUH NYCTHIHb, NOAYIYCTHIHD I 3aCyLIJINBEIX CTEIei OYeHB M
U y3Kue (MOoJbIHE) WV NOUYTH OTCYTCTBYIOT (CAKCAYJI), MHOTAA CGHM N
CTABJEHEL B BUAE KOMIOUEK (KAKTYCH). 3acyXoycToiyuBbIe pacTesus
10T TAKXe He TONBKO JKECTKAE KOXKUCThIC JHCTBA, HO U cTebiH, Ko
3aNePIKNBAIOT HCHapeHHe (ONIMBKOBOE AepPeBo, OJIeZHAP, KOBBLIL), e
Pbie KCepOHTDI, TAK HasbLIBaeMbie dheMepon
OTJINYAIOTCA CEe30HHBIM CHHMKEHUEM HUZNeN
axkTuBHOCTU. Hanmpumep, BecHoii uam B ne
A0 AEH TIONbHAHEI, MaKU, OCOKMU 6ypHO 111
U NUIOAOHOCAT. 3acCyHIINBOE BPEMA OHU np
AAT B BEAE NOKOALIUXCA MOASEMHLIX OO

Puc. 166. JluctonagHbie aepeebs LWIMPOKOAUCTBEHHOIO Neca

b c, > l
ep I
? ru“ I
L . ¢ ' ]

TIUBA.
11Oro BO3AYXA BO BpEMA O ey
I'uppodmuTel — BOZHBIE PACTEHHA, 3HAYUTENLHO VI OETHKEOM 101y

3O P
Ha/3€MHBIE HX Y&CTH [IOJTHOCTHIO OTMHUDPAIOT, éHHBle B BOAY (KYBIIMHKH, JIOTOCHI, PACKA, anofed). OueHs KPACHBOE | i
" ) antpaoT
HOpyrye npeacrasurenm sroii FPYIINGLL i né HAMMX BOAOEMOB — 6esiasd KYBLUIMHKA, KOTOPYIO B HAPOAE Ijﬂ 1D :
‘PCH VR RIS
HUIl UMET cOeLnaJbHEIe TKAHM MM 10/ sopsauoilt mmrmeit. Jpyroft upeTywmii MpeAcTaBUTeNb IPYAOB, O3EP
' 5

B KOTODHIX HAKANJHBAETCA 3a11ac Bogpel. i
¢kl (puc. 165) u Mosovau samacaior BOMY b ]
JAX, & araBHl H &J109 — B JINCTHAX.
Me3oduThl — pacTenus necHoH u JecH
HON 30H, NOYBHI KOTOPBIX JOCTATOYHO VBAnIK
uel, K HUM oTHOCsTCH Bee TMCTORARHEIE Aepe
(puc, 166), kycrapauku n TPaBBI 3THX 30N,
TurpodnTsr — pacrenns BaascnHmIx MaocT,
KOTOPBIM OTHOCATCH PMC, CTPEJOJIUCT, MXI, It

i o aorroc
Aol — xéITaA KyOsILIKa. CaMbIil sxe TpeKpacHbId BOJ.}ZIHﬁ LIBETOK "
. e uu 1 Kurae, rae ¢t y
e Tonbko B Ernmre, Uaa
(puc. 168), on pacTeT H : ok =
uroB caabo pas
B aesbTe Boaru. ¥ rugpod
e ple HATIOMMLIAKN KO
CospeBanue MJICAOB, KOTOD.
UCBSS CHCTEMAa M YCThHIA, My
pOGOYKH MAKOB HJIN NOrPeMYILIKY JUIS HgeTreil, MPOUCKXOANT MOA BOJL

Puc. 165, Kaxtyc —
pacTeHue, obnagatoLiee
CUNBHO PA3BHTON
BOAO3IANACAIOEHN TKAHBIO

BRONA — ABHOTUMECKWHY GAKTOP B XKU3HWU WHMUBOTHDLIX. Boaa mmn;:;:::
mrﬁcoﬁxwm Ml U TONLIKO PRETCHUAM, HO W 2KABOTHLIM, Jlnsn Muorux

Makpomup
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Puc. 167. flepeshn o BraykHom 3KBATOPHANBLHOM fRecy

BOTHBIX 5TO cpeAa o0UTAHUA (KaK AJA THIAYHBIX SKATENelH Mopei, 0)
HOB 1 IDECHBIX BOAGEMOB, TAK U AJIs BOZOILIABAIOIMX OTUN), U OHU He
NBbITBIBAIOT B Hell HeAoCTaTKA.

daa nopasaaomero xe 6o bITHHCTBA HA3€MHBIX IIPEACTABUTECH iy
HEL IOTpeieHne HEOOXOMUMOro A X OPraHU3Ma KOJUYECTBA BOLI il
NAeTCA Npodaemoii,

BoapmmucTso o6urareneit SaCYNUIUBEIX MECT (TYyCTEIHD, TOMYMYCTId
CYXMX CTeIeH) crnoco6HEl AOCTATOYHO AOJTO 06XOAUTECA 03 BOZMI.
BUKHOCTD ¥ BEIHOCIHBOCTE MOSBOJIAIOT M MHTPUPOBATE Ha GOABING ju
CTOAEMA B NOUCKAX BOAHL. Tak BenyT ce6s obuTaTen appUKaHCKU X
BaHH (puc. 169): ciaonm, AHTHJIONEI, 3eGPLI, M1
padri. Bosee mpmBmiuHBIE AMa Hammx T
BePOJIOABI, KYJaHBI, Caiiraky ToMe COBEPIIN N
6oJIBIINE IepeXok! B MONCKAX BOZBI,

Kpome murpanuii >xuporHbie 3acymamni g
MeCT BHIpadoTanm n Apyrue ancnocoﬁquq
AN PerynslunA BOAHOTO OayaHca. Haupumaep,
KUDOBLIE OTIONKEHHMA Yy BepOaioga B rophnx,
¥ TPLISYHOB IIOA KOXeH, Y HACEKOMEIX B KNy
BOI TKAHN MO3BOJIAIOT NMOJAYYATH BOAY XM
CKHM CIIOCOOOM € MOMOLIBI0O OKUCISHMSI ACH o,

:::..;;:& Jloroc opexo- I'veras wepers BepOJIIoZa XOPOUIO BANLMIANE

€ro OT XOJIGAA M JKAPKI, OH HEIIPHXOMINE, 111

264 ” S

[naa N

3 6 = aHTHAONA FHY,
Puc. 169. YKneotHoie aprKaHCKUX CaBaHH: & — AHTHAONA TONH; 6 /
8 — 3e6pa; 2 — 60pPOAABONHHK; J — YEPHBIM HOCOPOT

frivam 7 MBI, B3
Mnoli'ne OGMTATENHU 3ACYIIJHBLIX MECT BeAyT HOUHOU o6pas H :

(“‘;laﬂ TeM CamMbl neperpe 5§ 61)1 OUYHOI'O a O, i IS

9 B creayiomeM naparpade Bel ySHaeTe 0 APYIHX BRHUILIX
o E: MpUPOAHBIX PAKTOPAX — O COMAX M MOUBAX M WA UG

HHH B "KH3HH PACTEHHI H X BOTHBIX.

Bsi 3Haere . ‘ ) ) B

KaK NPOUCXOANT KPYroBOPOT BOALI B NPUPOAS .
© BOAA — KONBIBEND KU3HK M CPEAA OOUTaHUA MHOTHX JKNBbIX OPTaHH:
uT — : 58
MM YHACT
) uTO BOAA SABASIETCA OCHOBOH BHOXMMHHECKHUX NPOLIECCOB H BXKHENIWNM !
HUKOM CO3DaHHA OUOreoUeHo308

v v

i chaktop
) 4TO BOAA — BAKHEHIIMA PETYNATOP KAWMaTa 3emnu u aBHoTHUecKui hak1o)
B XXW3HH Pt TEHUHA HOKUBOTHDIX
) 265
Makpomup



(M BIE COJAW, OOPRBOIBIILIS CIUTLILM QCHOBIREM 1 canGiol icneaorol
Wi CARBOM KNe ol 1 CHILHIEM OCHOBLHUEM, THAPOJANEYIOTEL, afycnon
LNBIE TEM CAMEIM IKBCAYIO IH HEAOILITYIO CPELY PACTBODI, WTO MMt e
MIIOBAZKHOC BIANMEINI I8 215313 OPTAHA3MOB,

I{poMe 3TOro, MIKOIUE CONM UI'PAIOT PAIIUTHYIO POJID B FHUMKAX CPOANX
Wil CKeJeTHbiX O0pnioBAHMAX KHBOTHHIX. Hampummep, mrasma Kpaust
M KONIUTAIOIIHNX, K&K Bbl 3HAETE, -
opepixuT 0,9% >KU3HEHHO HE00X0-

3> HanomMHuM, ¥TO conu — 10 RO
wnmoro x.opuda Hampusa NaCl. ITo-
HbIe BellecTBa, COCTOAILN{ Kl NN
¥IOMY KONBITHBIE MKHUBOTHBIE IIPH-
Meramia (aMMOHHMA) M KUCICHOIG
WJISIT K COJIOHLIAM W CJAM3BIBAIOT
b ocTaTka.
NGCTYIMBINYI0 Ha HEX conb. Bes | =
Wil CONM HeMBICIHMMA KU3HB M-
HoreIX M vestoBeka: B kposu NaCl co3aaér 0OCMOTHYECKYIO CPeAY, neabxo

JAMMYIO AfA CYIIECTBOBAHWA (POPMEHHBIX SJIEMEHTOB (spuTpoumTon, Jgeiis
- KO1lUTOB, TPOMGOUMTOB), B MBIIIAX 00YCIOBIABAET cmoCOBHOCTD 1K NOMHY"
111 MOCTH, B sKeJIyAKe 06padyeT CONAHYIO KUCIOTY, 6e3 KOTOPOM HEBOIMONLHO
JjupeBAPHBAHME TTUILIH,

Kap6onam xanrsyus CaCO; — HepacTBOPUMAH B BOAE COJIb, ua Koropon
(NIAHEL PAKOBHHB! M CKEJIEThl MHOTOUMCJICHHBIX MOPCKHX JNCHBOTHIAK
{ MOJLTIOCKOB, KDA6oB, KOPaJJIOBBIX [TOJHIOB, TTPOCTEHIINX).

KopainoBsle NOAUNBI — KHBOTHSIE, KOTOPBIE B OCHOBHOM JKUHYL 1L
wiamu. Vcmosb3ys PAacTBOPEHHBIM B MOPCKOH BOAe KApOORNT KIJILILIIL,

© Bu Moxere

’ b
’ Ap 3!

¥ AaTb OnpeaeneHns NAaHKTOHA, HEKTOHA U BeHTOCa, NPUBECTH Ux npu

} pacckasaTtb, KakMe pacTeHMA Ha3blBaKOTCH KcepodrTtamy, Me3odu
rPOgUTaMK U rMBPOMHUTAMH, NPUBECTH X npHMeps!

) Ha3BaTb OCHOBHbIE NPHCNOCOGAEHHA PaCTEHMI M KMBOTHbIX Ans pe
BOAHOrO BanaHca

£ Buinonnute zagamHus

(

2. PacckakMTe O pO/M BOAbI 8 BOZHMKHOBEHWH HU3HU HA HawWeWn 1y

a

1. Hazosnte u3BecTHbIE BAM rpyNnbl OKEAHHYECKUX XUBbIX OpraHM3Mon,
AUTE NPUMEPDI UX NpeACTaBUTENEH, ONULLUTE WX OCOBEHHOCTH

h ;
gepeuucnme Buoxumuueckue npoueccsl, B KOTOPbIX y4acTByeT sBoaa

. y .
. Cobopmynupyiite, uro Takoe rurpodmtsl, TMAPOUTDI, KCEPOMINTLI K

uUThI.

— Tembi ann pedeparor - wiiv GOPMHPYIOT USBECTKOBBIN CKeJeT. 3a MHOPHE THICAYEACTUH OITIch
T —— . A1 X CKeJeTOB 06pasdoBay [eJble rophbl, BEPUIMHEI KOTOPBIX IIPHIY Tl 11t
ueHosos. . Boga v knumar Ha nnanete, 1 MO [TOBEPXHOCTBIO BOABI, — BTO pudel. MHorga pu@bl BOIBLIUNTCH

B XM3HK *HBOTHbIX. £ Cknepo
» . HTbi U 3
HOCTH. pod themeponabl, Ux xapakiepHble o

§ 30 Conu n nousa

Kak abuoTuueckue thakropsl

{111/, BOJTHAMY ¥ CTAHOBSATCA OCTPOBAMH -— ITO ATOJLIBI, KOTOPAIC AETO UM
11 (POPMY PABOPBAHHOTO KOJbIA, OKPYXAIOLIEro MeJIKOBOLHBI N saJlnn
nurysy. Bee KopanioBele PH(BI HAXOOATCA B TEIJIbIX MOPAX € puliiimefr
il Temnepatypoii. M36bITOK CBETA, H3BECTHAKA CO3LAET OaronpusiIn e
ViJIOBUA OJIH MX POCTA X PASBUTHA. Kpome aTonmaop, BCTPEUALTCH U Apyrob
I111/{ KOPAJLIOBBIX COOPYKeHU — GapbepHbIe pudst. Boabioi Baphepiait
pih v Beperos ABCTPaNIMU ABJIAETCS KPYTTHEHAIIUM KODAJLIOBBIM 00"
iniuem B Mmupe. JIauua ero gfocruraer 2000 kM, a

= =

niomaas — oxono 25 000 xm2. Beé ato orpoM-
10OC IPOCTPAHCTBO YCeTHO HeMCUUCIMMbIM KOJIU-
WeeTBOM puQOB, OCTPOBKOB M MeJIeil.

PakoBUHEBI TpOCTeHIINX M HEDOMBIINX MOJ-
JOCKOB W PaKooOpasHhIX, CKAIMNIMBAACH IOCTe

i
Bcnomuute npupogHbie npouyecchb, NPOUCXOARIUME C YHACTHEM CONel.

1. O6bachuTe, YTo Takoe NAOACPOAME NOYB.

2. Hasosure rasHbie Tunbl nous Poccuu.

.

- e 1uhesi CBOMX XO03s€B Ha JHe Mopeif, 3a AeCATHH
COJIM U UX PONDb B YXU3HUY P ¥ 11 COTHH MHJAJUOHOB JeT 00pa3zoBany MOIIHBIE
ACTEHUH U JKUBOTHBIX. Comn — mutg IneThl HaBecTHsKon. V3 xapOoHATa KadBIUAA Puc. 170. B ocHore

PAKOBHH MONHOCKON

MVt GaKTOp HEXXUBOH
P [IDHPOABI, OT KOTOPOrO 3ABHUCHUT CYILECTHON
NEWAT KAPBOHAL KADIUN

KJIETO i ' B ;
K, TKAHeH U JOGOT0 JKMBOTO opranuama. Brl yixe BIACTE, IO Dl focepocURIERNI . 171y peroayores

CUX, HO U npeciovosnx  (tiepgobuia, 0ea-

A

267
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aybien), n CYXONYTinax {nuaorpaging yan
mosoekos. Mirvepeens ormernrn, wro A
UEHHBIH MKEeMUYL I cnoell ocitone obpasosan ¢
BonaToM ranbuMsa. Ko MEALHUY CTBOPOK b
BHHBI MOJIIIIOCKA, KOTOPLIY TAK U HASBIBAMICH
HeMuyKHuia (puc. 171), nonagaer Iecun
OHa HAUNHAET OOBOJAKUBATHCS CJIOSMM |
JINBYATOTO NEPJaMyTpa, BhIAEAAEMOTO Ml
MOJLIIOCKA, CJI0u HARIaABIBAIOTCH APYT Ha Apyra, U B pe3yJbraTte (o
pyeTca eMuyr.

M3 xapborarta kanbnua o6pazosana CKOPJIyNa ULl ITHLL, YePenax, it
KOAMJOB.

Hs gocpama rarvyus Cay(POy), mocTpoen ckeler HazeMHBIX acm
HBIX, COCTABAAIOIINX ONOPY AJMA MATKMUX TKaHel, Macca KOTOPBLIX B J|
KM pa3 NIPeBBIIIAET MACCY CaMOM OIOPHI. A M3 PASHOBMAHOCTH Do
Kaiabiusa — anamuma Cag(PO,);0H cosgana camas TeSpaas Tram, 4
MJIEKOIUTAIOIWUX — 3Maib 3y6oe. [To TBEPAOCTH OHa VASHTUYHA K
OAHAKO MCIIONBIOBAHKE MUIH, CONEPIKAIEH KUCIOTbI, MOMKET npuRect

TOMY, YTO KATUOHEI BOZOPOAA HAYHYT BBITECHATH U3 AlTaTHTA MOHLI KK
DA

Puc. 171. XKemuyxHuua

Cas(PO,);0H + 4H* ——> 5Ca?* + 3HPO? + H,0,

PocthaT KaAbUUA U XJOPHL HaTPWs IPUHALNEXKAT K CPEAHUM, UAH ¢
MaJbHBIM, conAM. He MeHrpInee sHavenwe B su3uyn OPraHU3MOB HiI'|)
¥ KHCJbIE COMM — NPOAYKTEl HETOJHOTO 3AMEIICHUS ATOMOB BOJLO]
Ha MeTalJ B MOJIEKYJi€ KUCJIOTEHI, Hampumep, ruapoxap6oarT nay
NaHCO;, ruapogocdar uarpus Na,HPO,, aguruapodocdar 1
NaH,PO, mosBossior moaaepsxuBaTh KHCJIOTHO-LIEJIOUHOMH GanaHe ik
KHX CpeJ OpraHuaMa, 1 B IePBYIO 0Uepeab KPOBH.,

Y pacreHu#i ofpasosaHie B IOYBE TAKO! KHUCJIOM COMM, KaK Au1njil
dochar kanbOua, nossossgeT OCYILUECTBJIATE MHUHEPAJLHCE MUTAHMC,
AEHNCTBHEM KATHOHOB BOAOPOAA B KMC/IBIX MOUBAX HEpacTBOPHUMBIH thowy
KaJIbINdA OpeBpalllaeTCA B PACTBOPUMYIO CONb!

Cay(PO,), —L— Ca(H,PO,),,
KOTOpasA cIocoOHa AUCCOLIMHUDOBATE Ha UOHBI!

Ca(H,PO,), = Ca2+ + 2H,PO,
U NOCTYNATE B KJIETKHU PACTEHUIA.

[Toussl, copepsxamme n36bITOYHOS KOJIMYECTBO

COJIeH (3ACOETIIINIC 1N
BBHI),

HeO/IaronpUsATHE] AN GONBINNECTRA pacrenuii. Takue nousn, KKiie
Y€ 3HaeTe, XapaKTePHb! AJA MOPCKUX nobepexkuit, cyxux crenei, 0
CTBIHb U NOXYNYCTHIHE, Ha Hux IIPOHU3PACTAIOT 2@40( UMb ~— pm'.'l'vn::

I PACTIOCOBIEHHBIE K TRKUM SKCTPEeMaJbHBIM YCJIOBUAM: COMHHKN
JIbl, NOJILINTHA, TA MADPUCK, MAHTPOBLIE pPacTeHnA,

o CHIEC
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Iriaons |

Tt Il
HOYBA U EL COCTAL (Muicropom, KOTOPRLEA CRIBLIMWT AEHBYIO 1 I

i ) y REIFIRENS USRS YLD el 11" k1t v UL ) (¢ » 311 ’"v](, OUe N“Jll‘
] ' o

HPIrAHU3MOR CY1UTI IR IO OB

e LLILEsees)

IMoysBa — 3to ocobue npupoxHoe 06pa3oBaHKeE, cq)opym;:?:pm,pr”
|13 IOBEPXHOCTHBIX CJIO€B MOPHBIX IIOPOX MOX noaneﬁcwzn:lm
1| I3MOB, PACTEHUIT ¥ 3KMBOTHBIX, & TAKIKE KJIKMaTa K BOABI.

pouecc 06pazoBaHUd MOYB MPOUCXOLUT
1k, Ha rosblx cKalax noceadioTea MUKPO-
(praHu3MBbl, UCTIONbL3YIOLINE AT mnanege:

HreJbHOCTH YIVIEKMCJBIA raa, BOAYy W ar
mocdepHBIH a30T, a TaKXKe MHHEpPaJIbHBbIE
toequHeHUA ropHo# nopoasl. O6pasyonin-
vcsl B peayJsibTaTe MX JKHU3HeZeATeNbHOCTU
opraHTyecKne KUCJOTH ¥ ApYyTrie BellecTsa
pASPYINAIOT TOPHBEIE IIOPOAEI M M3MEHANT
X XUMHPuYecKuil cocTaR. Jlanee TaM mocend-:
wores mumaiinuky (cumGuos rpuda U BOJO-
pocan) (pue. 172), HeIPUXOTIHELIE K BOAE
1 Oylge, 3aT€M MXM 4, HaKOHell, BHICIINE
PACTEHNSA, KOTOpPBIE BMECTe ¢ #UBOTHBIMH
OKOHYATEJBHO 3aBepilareT Mpolece No4YBo-

a30BaAHUA.

06pIquEsa COCTOWT K3 TBEPAOM, KUAKOH, ra- . oI
B ‘!aCTeﬁ,(B KOTOPSB(IJXA?ZBS}‘:; p;;*ii‘ﬁ;ﬁ hI:accm) COCTONY 1 N1
a3 : HCXOTHOM FOPHON NONOGAL.

B oormomen: IMﬂCTH);:Tapf;‘f::pzizizx;ry);ﬁmiiannqicxni& COCTHI TLONHIN,
(300TH01119HH€:13‘:;1: 1;10113:;1 KOTOpAdA TAK U HASBIBAETCHA — NOUGEH b ft peae
i -

me}:;‘f?:zg:ozq' 13 BOABL ¢ PACTBOPSHHBIMHU B Heil OPraHUYeCKUMU 1 M0

paJbHBIMK COeTMHEHUAMM. -

Tasoofpasnas wacme — 3TO BO3AYX, KOTO
PhIi GAMONHAET MOPBI MEXAY KOMOYKAMHU no-
wpsl, 110 CpaBHEHMIO ¢ ATMOCHEPHBIM BOBAY-
%xOM B TIOYBEHHOM coepsxuTca Sonpile yrie-
KUCJIOTO Taza, 4 TaKMKe IPUCYTCTBYET METaH U
JIpyTHe JeTy4yue OpraHuvecKue COeANHeHUA.

Puc. 172, Areab — OAHMH W3
BY00B AMLLANHUKA

BrritgeT B noJe Tpinkn -
BeipacTeT u KOJ0C,
CraHeT eTh, PR/AATHEH
B 30J0TbIE TKAHMW,

BadecTIT HATIL GEPI Leehy,
B3a3BeHAT 3TECh KOUH;

K oprannsmam, HaceJasIoHIUM II04YBY, OTHO- (llina,uo;li}:rf:; (|‘ ;J:lhll); ‘
CHTCA MUKPOOPTAHMEMBI, NPOCTEHIINe, JIK- acH s
jraiiHuKH, rpuibl, BOAOPOCHH, KUBYIIHE B . . ”
nett 6ecIrodBoHOMIILIe (MepRY, MOJIJTIOCKH, Ha~ ————
CEKOMBIE M UK JIHLILIKH) U pOIOI[He TTO3BOHOHBIE {kp " C

aynst; puc. 173).
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: PESMMIMML 0 — 5o
Tl 0~ Mypasii: 2 WM — \
HaCEKOMbIe, Kfewm

HCACBLIE MRfINM, & Wao
NOUBeHHbIe 6akTepum; o — MefiKHe

Hovunn CRNBBIBACT A6HO Ty

Wi wue han

B eaunyi encremy Tak, or e
BOZABI B noyge, 5 ciaegoBaTe

POPIT, BAMAKIINE By HOLHIN Opae

M nepa_'rypbr 38BHCHUT COMTeNCitn 1nes

L "y
HO, U TUI PRetMTenEHOCTH. OF TUIA pacrn

IbIX HUBOTHBIX

: pacTuresm,

i » KOTODBIMH, R CROO odepennb, x _"""Ul'
HIgIKn, » KOpMATCH OHDERENCH (9 11
270

—
e 11

Puc. 174.

A, T, BeHeuuaHos.
Ha nawde. Becea.
1822 2.

C noMOLIBI0 TIOUBL! — BaXKHEHIero KOMIOHEeHTa 6uocheps Pensu
WYIOTCS CBA3H YKHUBEIX OPraHU3MoOB ¢ JIHTOochepol, rugpociepoit u armor
wthepoit, Hanpumep, kiyGeHbKOBBIE GAKTEPHH, JKHAByUIHe Ha Kopitnx (oo

IGIX pacTeHuil, CBA3LIBAIOT ATMOCKEPHEINH as30T, T. €. IPEBPALILAIOT G1'0 i
IIpOCTOrO BEILECTBA B COSAMHEHHA M 3ANYCKAKT TeéM CaMbIM Kpyrosopor
1130Ta B IIpAPOAE. AHaJIOI‘H‘IHO, oﬁpasyrou.(aﬂcﬂ NpHd rpo3ax ATl ILite”
JIOTA B BHIE CJIAOEIX PACTEOPOB OMATH-TAKH IIOCTYIIAET B IIOUBY, RIS/ KA

I} ’TOT KPYrOBOPOT.

BaskHelillee ¢CBOUCTBO IIOUBBI — 9TO NIOAOPOJHE, CIIOCOBHOCT Hlee e
(I MBATH PACTEHWS NHTATEABHBIMU BELECTBAMH M BOJOM, 8 TAKNW yCHO
WMAMU I8 KUIHESACATEILHOCTH. BriepBble Tep-
MUHBL «IIOUBA» U <«IUICAOPOJHE» BBEJI B HAYKY
BLIAAIOIMUACA PYCCKHMH  eCTeCTBOUCHLITATENh
3. B, Jorxyuaes (1846—1903), 0CHOBOIOIOXK-
HUK HAYKHA O TIOYBAX — IIOYBOBEAEHUNA.

IlouBOoBEAEHHE TECHO CBABAHO C 3eMIIeReJIHeM
{puc. 174)— oAHOII N3 OCHOBHEBIX OTPACHEH CEJIb-
C¢KOXO3ANACTBEHHOr0 NIPOUIBOACTRA, OCHOBAHHOM
118 PAUMOHAIBHOM HCIIOAL30BAHUU 3EMAU JJIs
BLIPAINUBAHUA CENbCKOX03AHACTBEHHBIX KYJIb-
Typ. I'maBupIMD 3AJAYAMHA 3eMITeaeqInd ABIAKT-
CH MOJXYYEHUE HauBoBIICTD YPOXKasd PACTUTENh-
now NPOAYKIMK N NeMaro KayecTBsa M IIOBBI-
HICHUE LJIOAOPOINN 11Ot

Bacunui Bacunnenu:
Jokyuaen

Makpomup -



3- l IpDa“d‘"" .“‘“’vﬂlal LAL¢ l'llaMY NnoMisa HBNNETCAH B KIIEALLIAM KOMITOMEOHTOM ‘)”()‘
C(bepbl U KaK ¢ ¢1e 11e FMAOLLIRCO) llpOP‘ICJ(OJlMI B3aUMOCBHIb WHBLIX Op' AHKU3IMONn ¢

ruapocepon 1 armmocepoi. Npusegure npyumepst. . -
4. AprymeHTWpyiTe CBO€ npeanouteHue BbIOpaHHoMy cnocoy noubl

Hompnuennn n COXPRITEINIS II0AOPOAWN 0D MOILHO 00U LS e
HCCHUMU , XUMUTCCICUME 7] ﬂltl’)./lﬂ(.ll‘l("('ﬂ'HMM CHOCODUMU,

K (pusnueckum cnocuobam oraocsites Mexiunraeciad obpadorka i
(BCnaika, prixJjenue, BLIDABHHBAHHUE) U MCAUOPITURBHLIE MeDOUPK
(ocywenune, opowenne). B pesyavrare U3MEHEeHHUsl CTPOSHHUA NAXQ
CJos co3faloTea GoJsiee GArONPUATHEIE YCI0BAA AJIS POCTAa M Dasn
PACTEHHUN: JyYIlle OCTYIIAET BJIATA I BO3AYX K KOPHAM PaCTEHUMH, Per
pyeTcs Tennoo0OMeH,

XuMHYecKne crocobbl HAMPABIeHbI HA YBEJIUUCHHE COAEPKAHNS Il
YEBE 3J1€MEHTOB IIMTAHUA, JOCTYIIHLIX AJIS DACTEHMIA, yTEéM BHECEHM I
HepanbHBIX yAoOpeHnsi (a30THBIX, KaAHUWHBIX, dochopHEIX).

Bronoruueckue ciocobeI npeanosaraioT MCIIONb30CBAHUE OPTaHUtL
vaobperufi n cepoobopoT {(depegoBanue mocesa CeJIBCHOX03ANCTRE
KyasTyp). Opranuveckue yaoGpeHus OpH PAJIOXHEHHN 06pasyior
PaJbHEIE BEIECTBA, A TAKMKE CIOCOGCTBYIOT PA3BUTHIO TIOYBEHHLIX 6
DPH# ¥ MUKDOODIaHU3MOR. CeBooGopor, B cBoIO0 0uYepean, mOMOraeT 110
KUBATE BATAHC IMTATEJBLHEIX BEIUECTE B IOYBE.

NNoAOPOAHA NOYBLI.

@ Temobl ann pedheparton 7 - —

2 BOW M 1€~
| CoNY B )KU3HW PACTEHUW W HHBOTHDIX. = MoyBa — MOCTHK Memfzez(: ks &
»wueoM npupopom. 3. KusHb 1 HayuHan AEATELHOCTL B. B. floky .

NEHHbIE NOYBbLI U PACTEHHA-TaNnOQUTLI.

opbl
§§1. Buortuueckune (pam‘— | _ |

WTOB.
| [aiiTe KpaTKyIO XapaKTEPUCTUKY XHBOTHBIX — XHLLUKHWKOB U Napas

b B Kypce
-napasvTamu Bbl 3HAKOMUAWUC
) BcnoMmHWUTE, C KAKMMW PacTEHUAMU-Nap

OOTaHUKH.

p = #d

B3AUMOAEUCTBUE OPTAHU3IMOB B MNPUPOJE. B amobom 6}:01}0":)::: 1t
{10/ AEOTITHE €70 OPTAHUBMBI BAMAIOT HA XKA3HeAEATENbHOCTE APY L APY IEl:

P — ——

L E—) l B creayiomem maparpade Gyzer pacckasaHo o (|

RIAUMOAEHACTBHA }KUBBIX OPFAHNEMOR B NpUPOJE.
© Bbi 3HaeTe

KaKOBA PO/Ib CONEN B XUIHW PACTEHU W XUBOTHBIX
UTO TAKOE NOYBA M KAKOB €8 COCTAB

Buornueckne haKTOpsl — 9TO BCEBO3MOMHbBIE PODMBE BIHUIIIHITIN newe

TaHUA.
e g BEIX OPTAHUSMOB JAPYT HA JPYra K Ha Cpeay obu

HTC TaKoe 3emnegenue

’

)

»

P 4TO BaXKHEHWee CBONCTBO NOYBbI — 3TO NAOAOPOANE | o
‘ ~ B npHpoge MeKJy YKMBBIMU OPraHM3MAME CYNIECTBYIOT pPriltiie It
>

3AMMOKERCT B, . " .-~
Komﬁxencamlsm (ot 2am. commensalis — COTpaIe3HUK) dapma ¢y

7 AMLL JLED-
JlleCTBOBAHHUS OPraHU3MOB JABYX BU/JOB, IPH KOTOpOU opr‘aimdmr;wnnlm'
') BUOA H3BJIEKAIT noan3y, He HAaHOCS Bpega oprannamam apy

na. Hampumep, pHIOBI-IPHIHIATBL
{puc. 175) NpUKPEINAITCA K KPYIl-
HBLIM pHIOAM, MOPDCKHUM Hepenaxam
M KUTAM, HE TONBbKO HCIONb3YA HUX
KAK TPAHCIOPTHOe CPEeACTBO AJA
lepeaBHKeHHA Ha Ooxbnime pac-
CPOAHUSA, HO U MHTAACE OCTATKAMH
VX IHIA.

HexoTopble MeJKLIE KOPALJIOBLIE
puoIbku  Haxoaswr cebe  ybexumine

KaK MOXXHO NOBbICHMTEL naogopoaue noyebl

© Bbl MmoxeTe

} pacckasaTb, Kakue BELLEeCTBa HA3bIBAIOTCA COMAAMM U Ha KaKue rpynnol
AENATCA NO CBOEMY cocTapy

}  MEepeuMCnTL CONMM, U3 KOTOPDIX OPMUPYIOTCS KOPANNOBbIE pUdbl, pako
Hbl MO/INIOCKOR, CKENET M 3Manb 3yBOB MaeKonUTaIoWMX

F  OBBACHUTD, UTO TAKOE NOYBA M KaK OHa obpaayetcs
) onucaTtb B3aMMOOENUCTRHE OPraHW3MOB, HACENRIOLUX NOYBY

© Bunonnute 3agaHus

1. ObvachHuTe, nouemy HyxHO cobalogaTh KHCNOTHO-LLENOUHOI BanaHe M

MEXCAY FKTYIUMEA HLYIMLIBIANT S5 Puc. 175. Prniba-npynunana co CBOUM
tpea oprahuama. Kakne conm atomy cnocobereyior? evnmy. Teso pubole 1OKpLTo 3a- o sty
Z Boen 1" DGR
2. PacckakuTe, kak ocyluecTenseTcs MWHEPANbHOE MUTAHHE PaCcTeHUH. HMTHON  CHMEILIO, COTOpRN TP
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Puc. 176. N1uub, cknéebisaowme
HACEKOMbIX Ha KOMe HoCopora

Puc. 177, Opxuaes

XPaHAET OT ONACHBIX IPMKOCHOBEHUM, MOITOMY OHHM MOTYT CIIOKOMHO N
TATHCA B 9TOM HAJEXHOM YBEIKHMIIE U MUTATHCA OCTATKAMHU €ABI X035
AHANOTHYHO OPAYYTCA MO KOJIOKOJIOM MeIy3 MaJILKH CTABPUIBI.

Hexoropble NTHIBL B cAaBaHHAX AdpukH HaXOAAT cebe KOPM Ha IRy
feremoTOB, HOCOpOTOB (PHC. 176), Gy#BOJIOB, CIIOKOHHO PasTyIUBan N
CIIMHAM U CKJIEBBIBAA HA30MJIMBEIX HACEKOMEIX.

Kpacuseiimne us uperor — opxugen (puc. 177) — apxwit npumep 1w
MeHcanusMa. OHM OTHOCATCH K TPYINe pacTeHuit, KOTODBIE HA3BIBH KK
snugumamu, T. e, He HMEIOUIUMH CBA3H ¢ IMOYROH, OHHK OPUKDENASIOTE)
CTBONMaM WK BETBAM AEDEBLEB, a4 HUTATEILHLIC BEILECTBA YJIABJ MMM
NpAMO W3 BO3AYXa. PacTyT snMdUTHI oueHb MepneHHO, M ObIBaer, Y
H3AIIHOMY LBETKY CTOJIBKO e JIeT, CKOJbKO MOIyYeMy BepeBy, HA KO«
POM OH #uBET. KpoMme opxugeit g 30U(pPUTAM OTHOCATCSH HEKOTOPEIE Il
POTHUMKY U KAKTYCEHL.

Myryaauam (oT 2am. mutuus — 060I0OAHBIN) — B3aMMOBBITOAHAH ¢l
MEX Ay OpraHN3MaMU Pas3HbIX BHAOB, IIPH KOTOPOH OHM MHOTAA JaMKe e Mt
TYT CYyLIECTBOBATE APYT Ges aApyra. HauGosee apruit IpUMeEP TAKOT0 COCYIIL
CTBOBAHMA — TECHAA ACCOUMANMA KODHS PACTEHHA M rpuba, HASBINUEM
MUKOPU3OL. 32 CYET MUKODUBHI PACTEHHE YBeAUIUBAET BCACBIBAIOLLY ) it
BEPXHOCTB. ['pubhl ynyumiaoT cHabxeHre BLICIIUX pacTeHu BOAOH, 1Ml
MUHAMH, CTUMYAUPYIOIHMH POCT KOPHel, pas/araloT BelecTsa, Iepeny
WX B NOCTYNHYIO AJS PACTeHUH GopMy. B ¢Bowo ouepean, pacTenusn obecne
MBAIOT I'PHG PACTBOPMMEIMH YIVIEBOAAMH, CHAGMKAOIIMMY rPUGLI Heohxo
RUMOW IS KUSHEAEATENbHOCTH SHeprueit. Baaumonreirogsoe comurremn
¢rBo HabawoaaeTca y 6060BbIX pacTeHuii ¢ KIYBOnbiconsimg GaKTepus Mit,

274 .

nena I

Hyreepecen My Py 3 oimer
BOBLUX PAEerennin il v onnumnonm s nx
HHCOROMBIX WA gy aemoneil »
euepa, TpOIecicnx IO X
pueTeHHE 1 Koanbpn 1 . 4. B oaxkes
LyjlKe y KPynHoro porarore cKora
{1s0poB, OYWRONOB) CYLIECTBYIOT,
Wil BBl MOMHUTe, MHKpPOOBI, IMO-
MO'AIOIHEe UM TIepeRapuBaTh Hes-
f10sr03y pacturenbHoil muutm. Io-
nesEble MAKPOOBI MKUBYT X B KH-
NI¢UHHKE YeJ0OBeKa, HX HeJOCTATOK
(IPUBOANT K OYeHb CEPHEZHOMY 3a-
foJleBaEuI0 — AUcCOaKTEpHo3y.
AmeHcaauam (OT zam. mensa —
i — KO THII B3aHMO-
|I|-‘|::1123?::m171 irezlz‘;y opraHu3MaMi, IIP¥ KOTOPOM OONH BRI MOAABAHCT APY
1'0it, He Oay4as [IPH 9TOM HHM TIOJIB3bl, HU Bpela. -
Tak, HAfIpUMep, €Jlb yrHeTaeT cBeTONH0YEbIEe TPABAHUCTHIE pm".u.) ¥ n,
JICTYINHe 1ok Heif, XOTA AAA CaMoil el 9TO He UIPAeT HAKAKOH ﬂ] 4 (.'
‘'"osxe caMoe IPOUCXOIUT B JI0G0OM Jecy, Tae Ka)XIbIH BBIIIECTOSIIIINN § Py
(OABAAET KHIHeJeATeIbHOCTE PACTEHUH HIDKeCTOAIIMX APYCOn. L
KaccH4ecKXM IPHMEPOM MPOTOKOONEPAUHH (B3aHMOBBINO/LHbIX -
eHT Mex Ay OpraHu3MaMi PasHbIX BULOB, BCTPEUAIOMIUXCA KK M «m".
"MK U IIOPO3HB) ABJIAETCH COAPYKECTBO ABYX MOPCKUX KUBOTHMX = p:ﬂ N
orIelbHUKA M akTUHUY (puc. 178). Pak HaAXOOUT IIYCTYIO PAKOBHILY ' ”.“
II0CKa, IPAYET B HEE TeJIO 11 BEICTABAAET HAPYHY CUIBHBIE KIENIHN n’ :‘ »1 e
ny. Crout kaxoii-Hubyib pelbKe HEOCTOPOXHO NMpuOANSHTHCH, Vv? <.n ; ,”
née cTaHOBUTCA fobpiueil paka. [Tepeasuraach nou,szy. OH 'racm:(, || lt.ll()" ',u '.
MUK Ha CIIHHE ¥ OYEHB YACTO BMECTe C Hae3qHUNeH — AKTUHUEH. |m(‘ 1l¢ ;l »:'
ItH Ha PAKOBUHY AKTHHUIO, PAK [IONIyIaeT HANEIKHOTO 3ammi;m/{ K'l‘l( ; i;l f e
(M5, 4ACTO MeHAA MEeCTO KUTeNbCTBa, obecrnednBaeT cebs Oorat Fl|
i TKAMH OHIIN PaKa.
"w;/IHr:c(;)l\fl:::;::nglc:i u MyTyaJL:‘M3M, u ameﬂca{ma_m, ;| IIpOTOKO()]I.(!‘[)!lILII}I
yunaiorca opmaMu cum6uo3a (0T 2pet. symbiosis COMUTENLCTIO)
PQCHOTO COCYIIECTBOBAHUA PA3HBIX BUAOB.

Puc. 178. AKTHHUA, CHAALLAA HA PAKOBHND
paxa-oTiwenbHuKa

MAPA3UTHU3M, XULUHAYECTBO U KOHKYPEHLIMA. Ecau BI:-IIIIQOIIHCHHIII:I.(!
(pOpMBI COCYIIIECTBOBaHHSA 0e3pasAuyHbl WIM BBHITOAHBI opratmamum‘. u‘;
A TTAPA3UTUGMA M XMITHMYECTBA XapaKTepeH COBCEM APYrou THll hinn

MOOTHOILIIeHWHN.

MapaauTusam (OT 2pey. parasites — HaxXJaeOHUK) — (I)ODMathIMMl)tﬂ"
- Bl
(OIIEHMIT OPTAHMAMOR, KOTZa OAMH U3 HUX CYIIECTBYET 34 CUCT JAPYIO1(
IepBolil HABLIBICTCEH DAPASATOM, & BTOPOH XO3AUITOM.
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BOIeeTua o cpeay

Puc. 179. MNoeunuka
Ha Knegepe

Puc. 180. Bows

Puc. 181, Broxa

276

cesesens U VIRLEROORUTY  @I0 RO W GME, T, 0, ETYRTe
ot Hosenee napiisrruamia MitorooGpn
()ﬁlvl‘l!i() HAPHIATON AL tHH AbBe rpyuan: DTONNPIEBIT L | BT FIT

OKTONMAPAIMTEI XKUBYT UA HOBEPXHOCTI TRNN XOUSI I,

K pacmenuam-sxmonapasumam orHocsares, NANPUMED, OMeJa, 1
TUPYIOIIAsA Ha HEKOTOPBIX JIMCTBEHHBIX AEPEBbAX I YMEPEHHOM! 30Me; i
8UXA, NPHKPENAAIIAACA K KODHAM DACTeHMIl; MOBHJIMKA; GOMLIILNN
TPOIMYECKHX JinaH. B cBOIO ouepenn, Ha JMaHaX MapasuTUpyeT caMblii
THUYECKUI IpeAcTaBUTEe D PacTeHNH-BKTONAPasUTOB — paddaeans. ¥ nee
MBI/ KPYIIHBIH LIBETOK Ha 3eMJe, JOCTHTAIOMHIL B AuaMeTpe 1 M 1 Becs

5o 15 kr, ¥V pacrenuit-napasuros OTCYTCTBYIOT
KOTOpEIe opranel. Tak, Ta »xxe paddaesns vy
Ja KOPHH W JHCTHA, A y HammeH o
(puc. 179) OHH HOYTH MOJHOCTHIO HCUOSIH.

Husomuvie-akmonapasumst — 310 NEIE
pble HacekoMble (Blum, puc. 180; 6Gaoxwu,
181), xnemmn, pakoobpasusle. Ocobyzo rpynity
CTaBJAKT NIPUMHTUBHBIE TPUGHI, KOTOPBIE Kk
BalOT rpufKoBbIe 3aboaeBaHns (mampumep, e
TYLIMY TUIai U APYTHe (POPMBI MEKO30B).

JHAONAPA3NTEI XKUBYT BHYTPH TEJIa X033 It

Cpeau mapasuToB BHICIDMX pacTeHMil 1j;
JazaioT BUPYCHI, GaKTepUM W HHUBILUE I'p
OHH MOTYT CTaTh TIpMYMHON TaKHX GoMeH
KaK MYYHHCTad poca, Imapiua, cepas THUJL,
TotTOpa, roTOBHSA.

Muorue GOe3HM BEIZBIBAIOTCS MHOTOMM:
HBIMHM BHPYCaMH, OaKTepHAMH, NpPOCTeHinn
NapasuTHIeCKUMU YepBAMM M APYTHMH 0
HH3MaMU,

Haunbonee usBecTHb uepBu-napasuTsr, ob
loIue BHYTDM TENA XO3AWHA, — ZeabMilliN
Vix nayuaeT cneuuanbHbIA pasgen GHOIOTIN
2EABMUHMOR0ZUL, OCHOBOIIONOKHIKOM KO0
apnaerca K. H. Ckpabun (1878—1972).

YepBu-napasnuTEL: acKapuma, OCTPUUA,
YHUH ¥ CBUHOW LIeNeHb, SXUHOKOKK M APYI'He
HPEKPaCHO MPHUCIIOCOBIEHBI K CYLIECTBOBAIN
¥ HUX OTCYTCTBYIOT Wau caabo Pas3BUTHI 11
BapuTeJIbHafA, AbIXaTeJbHAA, KPOBEHOCHSI
CTeMBbl. 3aTO CHJIBHO PABBUTEI OKPOBHI, It0M
Ad0le CYIIecTBOBATL B CPeAe MHUINeBAapPU .
HBIX COKOB XO3ANHA, ¥ [IOJOBafg CUCI®
(HalpuMep, caMKa ACKAPHIBI OTKJIAZBINANY J
200 TeICAY AUL B IeHD), 8 TAKIKE LIeJIhli pHiL 1

[ana

CHOCOGAOMIE U TOE0, SN YACHICIITLEH 1 Tene Xomin (HpReocikn,

WPIOYIKKY 1, L), ) ,

H T ' ¥ IO TOME TN,

3o CHST napNANEIIMa NeROTOPBIC OCHI 1 POSLBIIRY anfory o n by

) - L] " (l’ . J »

T, OHM Iapuanayior Jobniay {I'YCEHHUILY), 3ATACKHLAIOT 1B mzpn‘cly. hoe-:
JUBAIOT B Hed stinito, Busynusuascsa TUYUHKE HAAOATO ofecnetnasnn

% % OUILY,
nueM. OTCPBI3as OT LMPATU3OBAHHON, HO JKUBOH T'yCEHUIBL 1O KYCOURY
LIt PA3BUBAETCS U PaCTET. ‘

HHTepeceH Napa3uTU3M ¥ KYKYIIKH, KOTOPaA NOAKIaALIBACT CROU 31 i
M.
o 'HE3a APYTHX NTHL, BBIHYIK/AA HX BHIKaPMINBATH YYIKHX n'rguu( |.|' 2
IToCKOABKY TTAapasuT IUTAETCA 3a UYHKOM CUET, 3a9aCTYI0 MY ORIBINe
AT A4 M
NLITOAHA CMEPTh XO3AUHA, YTO U OTIUYALT IAPA3UTUIM OT XULLHUUCCTH,

XumuauaeeTBo — popMa B3AaMMOOTHOILIEHUI OPpraHu3MoB, IIpu ltma'
poii mpeAcTaBHTENN OZHOTO BHIA yOHUBAIOT U NOEJAKT MPEACTABUTE

JIpYIoTOo.

Kasanoch 651, 3KepTBA — 3TO NOCTPAJaBUIas CTOPOHA, OZHAKO B ‘m.m ;g:;::
fie BCE TaK HPOCTO., XHUITHUKH, KAK NPaBUIO0, HAAnaXT Ha Oonee (l,;m” ,',,‘
1114 6OMBHLIX JKUBOTHBIX, TEM CAMBIM COXPaHAA UX NOMYJIATUIO. - ;: L:,,.-.
mep, ucrpebienue sonxos B Kanage u CIIA npupeso K peskomy z ", l;“m“
NUIO COCTOAHUA MONYJALYNY ceBepHEBIX onerell. Takum o0pasom, X “1”“"“
CJYRAT CcBOeOGPAa3HEIMH PeryiaTopaMu IPUPOAHBIX axocuﬁc:::}.l el ¢
ovepenb, KoieGaHnsa YMCIeHHOCTH epPTBhL Bu}}.ﬁmT HA KOJe - 1 —
$0CTH XUIGHUKOB., HallpuMep, Ha CACAYIOMUN TOA MOCIE MACCOlsh ‘ w;m:“
MHOKEHUN JIEMMHHIOB YBEMHUHBAJIACH UMCJIEHHOCTH ITOMTYJISITLFM (hY

7 1.
”O?%}zﬁ:e?:; TaKyKe U3BeCTHO sABJIeHNe XUIIHNYECTBA. ﬂ.pxcfue‘ 1:';'.::;;:‘:: i
BUTEMH PACTEHUN-XUUIHHKOB — HACEKOMOAXHBIE PACTEHHA: BEH) \
XOJIOBKA, POCAHKA, My3bIpYaTKa (pHc. 182). N . )

Pocaura — He0OABIIIOE pacTeHHe KPACHOBATO-3€JI€HOU 01?:'}(-.'“:('“"“.
KAMKIOM JINCTOUKE Y Heé BOJIOCKHU € FOJIOBKaMU, B KOTOPBIX PIM(.(I.!I ‘: ln) 3 . ;;;1.
44, BhlAenanllas 6ecTANyI0 KaneJbKy CAK3NU (oTCIOma 1 HAa3BA J;‘;”mM
BICUEHHBIE CIAIKON KamedbKoil, HaceKOMBble NPMJIKIAKT K ROJMOE .
JILCT CBOPAYNBAETCH, ¥ POCAHKA [1€peBAPUBAET AOOBIYY.

UsY 4
‘.

-

\A\‘t
.
" W, 6 = o=
Puc. 182, Nosune annapatbl XMUHbIX PACTEHUI; @ — NY3bIPYATKY OOBIKHOREHHOW, 6
HEPYHONW MYXONOUKM; 3 ~ teneHTeca rubpnanaro; 2 = PaCAHKKU

a

- T
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— "S- -
Kongypemmor (or sam. concurventin CTI T e ) cone

HEETHO MUY OPIMHNEMAMY CO CXOAMBIMEL HOTROOIGCT MIT 31 A0M
poBaline, 3a MUY, TEPPATOPUIO B IPYIUC YEAOBII CYUECTBOBA K.

Pagnnyalor BEHYTpUBHIOBYIO N MEeXBHAOBYIO KONKYDEHIIHIO.

Buympueudosas Kornypenyua 6e1paer OCOOEHHO OCTPOH, TAK Kt ¢
06U OAHOTO BUAA UCIIONB3YIOT OUHAKOBLIE pecypcenl. TITHbl MoryTr oo
HU9ATDb 332 MECTO RJIS PHE3NOBAHMA, TIOJNICHH U MODIKH — 34 caMiry. A,
THYHO GOPIOTCA 3a IPABO MPOLOIIKHUTE PoJ OJIeHH, JIocH, GapaHbl, KO3,

Mescsudosasn KourypeHyus — TuIx B3AaMMOOTHOINEHIIT, BOSHHKAION
YV ABYX ONMH3KHUX BHMOB CO CXOAHBLIMH NOTPe6GHOCTAMH B VCJIOBUAX eyl !
crBoBanndA. Hanpnmep, 8 Espone us xmnung yenosexa Gosee KpyDHnst
arpecCuBHadA cepad KPEIca BLITeCHMIa 4&pHyIo. [losToMy aépras KPBICH I
Neph XKUBET B CTENMHBIX U IIYCTHLIHHBIX DPAtOHAX. Koukypennua xBoitnn
PaCTeHUMN — eJI H COCHBI — 3aKaAHYMBACTCS nobGeno ek, Tak KaK €8 ne

ABL AyINe PASBUBAIOTCH IO 3aIMTOH COCHBI, BCXO/bI KOTOPOIf THOH Y
TE€HBIO €0OBOI KPOHSI.

TEHeAHI0 BPEMEHH, Y BCEX €CTh CBOM SuonormIeei
Yachl, (PUBNOIOruYecCKHe H JKOJIOruIecKrne pUIm

ecssssssonee E) Bee :xuBble cylecTBa Ha Hamlei muadere TOAYUHSIK
U aroit Teme MBI mocBATUM chenyommit naparpad.

P uTO TaKoe BuoTUyeckue dakTopb

¥ 4€M XaAPAKTEPH3IYIOTCA NAPA3UTH3IM, XMHHUYECTBO M KOHKYPEHLUS
¥ 4TO npeAcTasnnioT coboil IKTONAPa3uTbI U IRAONAPAIHTHI

@ Bbt moxere

P Ha3bIBATL THMbl B3AUMOAEUCTBHI MEXAY HKUBbIMU OpraHu3MamMu

b OBBACHATD, KAKME THNBI B3AHMOOTHOLEHMI MeXay opraHu3MaMMi Ha3blBaks
C5 KOHKYPEHUMEN, XMILHWIECTBOM, Napa3uTU3IMOM

» chopmyanpoears, UTO Takoe CUMBHO3 M KAKOBb! €ro Pa3sHOBMAHOCTH

© BouinonHuTe 3aganus

1. Daiire onpepenenne 6Guotnueckmx haKTopoB.

2. OBvAcHHTE, B UEM CYTb KOMMEHCaAN3Ma MyTyanusma. lpueeaute npuMepn
PaCTEHUH W KUBOTHbIX, B3aMMOASICTBYIOLLMX Mexgy coboli no atomy Trny.

3. CpasHuTe XHILHHUECTBO M NAPaIUTU3M. lMpuseanTe npuMepsl pacTennii v xu-
BOTHbIX, B3aMMOJEHCTBYIOWMX MEXAY coBOk No 3ToMy T™HIY.

4. PacckaxuTe 0 KOHKYPEHLIWM C NO3MUMH €CTECTBEHHOrO oT6opa.
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S W X HeCOR,
1 Cumbuoa v asonioimn. - Cajnn gpsisona: pasranxa TanHb! ah;i:?:;::.,w po! 4
e - -napasutbl. «. Yara: vypecHoie u '
| ONEHOK 1 TPYTOBHK = Ipubbl-nap. ‘ o
r18a Gepésororo napaaurta. [ [1AoToAaHbIE PACTEHUA. 6. XuaHo v pearenni

axagemuka K. K. Cxpabuna.

§ 32. XXu3Hb U Bpems. Buopurmnl =

I NosacHuTe, Kak Bbl NOHHMaeTe NOHATUA «APOCTPAHCTBO» U «KBpPEeMA»,

A pearupylor Ha CMeHy
) MokaXkuTe Ha NPUMEpPax, Kak YXUBOTHbIE U PACTEHHS P py:

ZHA W HOYM,
| OB6bacHUTE, KaKMX MOAEN HA3bIBAIOT «KABOPOHKAMU»® M KaKWX — &cola:

MU» H NOUEMY. I

PA3BMTUE NPEACTABNEHNA O NPOCTPAHCTBE U BPEMEHW. Hennwme op

FHUSMEI B X cOOBIIIecTBa MUBYT Ha HAIllel IJIaHeTe B NPOCTPAHCTIE 1) BO
tpEeMEeHU. . S
b HyoTOH BBEI B HAYKY IMOHATHE a6COMI0THOTO MPOCTPAHCTRA, Covrnnena

STCN BECPAD N
I peCTAaBJICHNAM YUEHOro, aGCONIOTHOE IPOCTPAHCTBO oc'rae'rcnrm. ¢ | ;:: Le-
110ABMSKHEIM M OAMHAKOBEIM, OHO CyIOecTByeT CaMo 1o cebe, Donorig '
= . i

reJbHO K YeMy 6bi TO HHM GBLIO BHEIDHEMY, HaNPHMEp K TeM TeJinm, 1ot

|PbI€ B HEM HAXOAATCH.

(1118
ABCONIOTHOE IPOCTPAHCTBO ABJAAETCA OLHOPOAHBIM, HIOTPONNLIM 1§ ¢
KJIMAOBBIM, .
OdnopodHoCHb NPOCMPAHCMBE O3HAYALT, YTO BCE €ro TOUKH |mmml
A sr:

1|pABHBI, IOATOMY Pe3yJLTATEI KAKOTO-J1100 JKCIEPAMEHTA He 3ninell

’ .
ibIGopa MecTa ero NpoBeeHUA NPU OXNHAKOBBIX HAYAABHBIX yc.mmm:' X ¥
U UL .

H 30mponHocmys npoCmMpancmea 03HAYaeT, YTO IPH TIOBOPOTE NLG|N

’ Al 'a
1[0t CHCTeMBI OTCYETA Ha HEKOTOPHIN YyIroJl He IPOH30KUAET HSMCHCUUWNA 1 | i
UM ) l() ”ne,
gyabTaTe usMepesauil. THBIMU CJI0BaM¥, B OPOCTPAHCTBE HET KAIKOI
\ 1.
BBIAEIeHHOrO HAIpaBJIeHNd, BCe HAIPpaBIeHIA paBHOIIpaBHb' o
Ecau NpocTPAHCTBO ABIAETCA eBKJIHAOBBIM, 3TO O3HAHAET, 'ITO

MCKDHBJEHO M IIPU U3YYCHHH ABHIKEHAS MOMKHO HCIIOJB3OBATL HPIMO-
HaT.

TOJIbHYIO CACTEMY KOOPAHK : h o
- BumecTe ¢ DOHATHEM a6COTIOTHOTO MpocTpaEcTBa HBIOTOH BHEA m)mn 1 :’
AGCOMIOTHOTO BpEMEHH, HAIeIEHHOTO CBOMCTBOM Of{HOPOATIOCTN. Odnopn
1ocmy 8peMeHY O3HAUAET, YTC BCé MOMEHTEI BPEMEHU PABHOIIPARIIL, 116

K ¥
2TOMY PEBYJITATHI SKCNCPUMEHTA He 3aBUCAT OT BLIGOPA BPEMENM C1O 112
eleHNs TPY OAUHAKOBUX NATAIHHBIX YCHAOBUIIX,
. N . —— 279
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Bpemsa u wineenueciod qumee CYMBCERYOY CuMo 10 coBe, omaesin
IPOCTPAICTEA 1 OGLIX. MaTepuaiLIBIX ofecron, Bpems ks JLIrre;
HOCTE GAMHAKOBO ONPEAEINSIET X0/ UPOICCCon 0 Mupe. Bee onn, mennnnm
MO OT HX CIIOIKHOCTH, He OKASHIBAIOT HUKAKOIO BANSIIIAN HA XOI BPEMEN

B xnaccuueckoit mexanuge OPOCTPAHCTBO K BPEMS CUUTAIOTCS 1140
CHMBIMH APYT OT ApYyTra.

CrenyoimumM sTanoM B pa3BuTHu IPeACTARIEHHH O MPOCTPARCT HE 1
MEHH CTajJa CHeUHANBHAA TEOPHA OTHOCHTEIHLHOCTH {CTO), cousnn
B 1905 r. SitumrreiinomM.

CymecrBennoe oranmume CTO ot KJACCHYECKOM MeXaHMKH ¢Ooe
B TOM, YTO IO 3TOM TeOPHUM BpeMA He ABIAETCA abCOIIOTHBIM, T. €. (M1
AJA BCeX cucreM orcuéra. B CTO spema omuocumenvro. 31o 3HAUNT,
moboe cobriTme, NPoOUCXORAIICe B Pa3HBIX CHUCTEMAaX OTCYETA, HAMOWT
TOJBKQ DA3HBIE NPOCTPAHCTBEHHbIE, HO W DPasHble BpeMeHHbIe KOOI
Thi. Ka:xaas cucreMa oTcuéTa uMeeT CBOM 9achi.

Emé onHa ocofeBHOCTH NPeICTaBJeHN# O NpPOCTPAHCTBE H BPEeMe
B CTO — ux cBasn. Ecau B KIacCHueCKo GdusuKe IPOCTPAHCTEO M It
PacCMaTPUBANNCE HE3ABHCUMO ADYT OT Apyra, To B CTO monoxenme
ONpenenaeTcs TpeMA NMPOCTPAHCTBEHHLIMH KOODAMHATAMM X, Y, 2 W
BEpPTOil BpeMeHHOI KoopAVHATOI ¢. TakuM o0Gpasom, BMecTo pa3obinin
IPDOCTPAHCTBEHHBIX KOOPAMHAT H BPEMEHH TEOPHA OTHOCHTENBHOCTI |

CMATPUBAET YeMbIPEXMEPHLIL MUp Pusuneckux cobvimuil, KOTOPBINA ‘i
HaskIBAIOT MUPOM I'. Munkoecrozo (1864—1909), HEMEIIKOro MaTemMin|
H GHUBHKA, TPEII0KUBIIIEro 9T0 MOHATHE,

Ewé oguym stanom B passutun IpeACTaBJIeHHI O IPOCTPAHCTBE 1
MeHH CleAyeT CYUTATDL CO3TaHue DUHINTeHHOM 001el TEOPHH OTHOCH Y
HocTH (OTO) — dusuuecxoit Teopiu TNPOCTPAHCTBA-BPEMEHH U TAIOTEN
9Tta TeopHsa GbL1a OMyGIMKOBAKA yuéHBIM B 1915—1916 rr. B eé acnone
JKAT NPUHLAN SKBHBAJIEHTHOCTH TPABUTALMOHHON U MHEPTHONH Mnee
HIPEANOIOKEHHE O CYIIECTBOBAHUU CBA3YM MEKIY MACCOH 1 BHIZHIBACM
€10 TPaBUTANHOHHBIMHU 3dderTaMIi.

B knaccuueckoi MexaHmke CYIIECTBYIOT ABA IMOHATHA MACCHI: Hief)
Haz macca n zpasumayuonran macca. Us Broporo zaxona Hrrorony
AYET, UTC HHEePTHAA MACCA ABJISICTCS OTHOUICHUEM CHJIBL (F), meitcTny

F .
Ha TeJIO, K ero YCKOPeHMIo (a): m = a IlorATHe rpaBUTAIVOHHON Mues
r

1y my
CIeAyeT U3 3aKOHA BCEMHUPHOIO TATOTeHMS: F — G—35—, rae my n my

MAaCChl TeJL, 1 — PACCTOAHME MEXKAY HUMH, G — IrDABUTALMOHHAN OGO
Hasa. ['paBuTanuonnas Macca onpezesnser CUJIy OPUTAXKEHUA TEAN APY
MU TeJJaMH H €0 COGCTBEHHEYIO CUJTY PUTSIKEHUA.

B pamxax OTO, passuBalomeil COELHAJNBHYIO TEOPHIO OTHOCUTE !
CTH, YTBEPXAACTCA, YTO I'PABUTALIMOEHEIE 3MDEKTEI BBISBIBAIGTCS 11e: I
BLIM B3aMMOZEHCTBUEM TeJ M HOJIei, HAXOASIIUXCA B HPOCTPANCTHE I3
MEHH, a ABJIAITCA NPOABACHHAMM AedopManuii caAMOro HPOCTHRAIC T
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Il||¢!M(‘.IIM, IR BINAHT I RS ll||llt‘.y'l'
CriUeM MAcem,

Beau B Kaneeuaies kol mexainge
n CTO paccMarpusaanch cpodcTsa

upocTpancTBa ¥ wpemeun, a 8 CTO
¥ ¥X B3aMMOCBA3L, 'TO B 06m1e Teo-
|1 OTHOCHTEIBHOCTH — 83AUMOC-
asib NPOCMPAHCIEA, 6PeMENU U
saccor, OHA 3aKIIOYAeTCsA B TOM,
w10 JIl060e Tesio BHISHIBAET HCKPHB-
ieHBe DPOCTPAHCTBA H HMEHHO €ro
NCKPHBJIEHHE BBISHIBAET TPABUTA-
WWMOHHOE IPUTAKEHNe Tel.

TakuM o0pasoM, IO Mepe Ha-
KOMJIEHHs HaydyHBIX ($axKToOB, pas-
IMTHA 9KCHePHMeHTAJbHOU 06a3bl
W MATeMaTUYeCKHX MeTOHOB WC-
¢JIeZI0BAHAA MPOMCXOAUT PaCIINpe-
e U yriuyOJeHre Ipe/CcTaBIeEHH
 UPOCTPAHCTBE W BPeMeHH: oT ab-
COJIOTHOTO TIPOCTPAHCTBA U BpeMe-
Il A0 MPOCTPAHCTBA N BpEMeHW,
cnI3aHHBIX MeX Ay coboi m ¢ MarTe-
pueii. [Ipu 5TOM Ba’KHO, YTO HOBBIE
it crapble TEOPWH CBA3AHBI IPUH-
IMIOM COOTBETCTBUA — BayXHeEH-

HIUIIOM,
:::::acliu:ciiiiz}::;h;o:::: T;LOpHH He OTOPACKIBAET CTAPBIE, 8 BICIIOIMIT 11X

BIH CAyUait.

b cﬁlﬁJ‘IﬂaR?:;;z;z:uﬂ epz.ueuu HCNONB3YIOT MOBTOPAIOIIHECS (])::;l:::::;:::~
npomeccs — Bpalierne 3emun Boxpyr CoaHLa, M3NyHeHHe m:r. i<
mi. MeskAy ABYMA NOBTOPEHUIMH TAKHX IIPOLIECCOB npoxonu“ e
B IPOMEKYTOK BpEeMeHM, KOTOPEIH MOXKHO I:I'CIIOJIBSOB&TB - “....'m_
JTAOHA M H3MEPATH € ero IOMOUILIO BpeMs. YueHble paczm.nam e
1AM STAJOHOM, a NeJbIM HA60pOM CaMBIX 'pa:iHbIX 10 ¢CBOEH mpy E()::'|‘I()M|;|.u,~
wecKux npoueccos. Ceffaac Haubojee TOUHBIA 9TATOH BpemeH:Tom -~
nachl, pafoTa KOTOPHIX OCHOBAHA Ha N3MEepPeHUH YacTOTHI ci; “(”;WM".HN:
nanyuaeMelx aromamu. KpemséBckHe KYPaHTBI COCAHHEH i '”.l o
iKabeseM ¢ KOHTPOJbHEIMH 9aCaMU Ac'rponomnqecxor(i glsﬂ(:'l‘ v
[1. K. OIteprfepra ¥ MOKa3bIBalOT TOYHOE BpeMs (puc. ).

BUONOTUUECKHUE YACHI, PU3UONOTHUECKHUE td 3KOII0VI'H‘IECKHI|:J:‘:'I‘_
Mbl. Mup >XaBR0IH HPKUPOALI HA BCeX YPOBHAX CBOEH opmrmaauu'p‘l u‘umm‘ “.“
CKM ASMENSeres, HoLMIHNNICHh TEYeHUI0 BPEMEHHU, KOTOPOE OTMEDI
CHONX CoDCATBeNLIX BNEIOPMNYCCKUX TacaX.,

Puc. 183. Haco Ha Cnacckoi Gainne
Mockoeckoro Kpemna

Maxpomup
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mee wwsievestvenr ROV BT PRI LBIRINENY TSI npneyeie ICIUIUUIM}/ N
cyneerrny SYBCTHO HpeMenn i ILEVECITRT TN CIC 1t namesrie g, KOTOPR LI HE v
ANRYCCKN NOBTOPRIHIOTCH 13 2ASKUBLIX crueremMax: TGN LITIEX ISP ICH X, 1S
W OpraHax, B IeJb(X OPralMsMax ¥ Houyasnmsix. Thicue NSMCHCHWSL, 1Kl
BEl 3HAETE, HASBIBAIOTCA GHONOTHYECKMMM PHTMAMM M/ GUOPUTMUM
Onu chopMHUPOBANICE B IPOLECCe MPUCIIOCOBICHIN JKHBLIX CUCTEM Ig
PUOANIECKH MEHAIOMINMCS YCAOBUAM OKPYIKAIOWIEH CPeabl — K pUTM
CYIIECTBYIOUINNM Ha HAIel miuaHeTe. BHYTpeHHHe Yachl HA BCEX ypon
BPE@MEHHOH OpPraHM3allMM XHMBOTO MHpa OOCTOSHHO COTVIACOBBIBAKYI'CH
BHELIHNMM JAaTYAKAMA BpeMesM. B posan nocaeguux moryr BBICTY I
CBET, KO.Ie0aHMA TeMIIepaTypel, BIAXKHOCTH, aTrMOC(epHOTO AABJIEN
H T, 1., — BCero oxkoao 40 daxTopos.

Jlwobas yxuBas cucreMa IPOHH3aHA PHTMaMH, KOTODEIE UMEIOT Pt
TIPONCXOKAeHUE U BBINMOJHAIOT Pas3JHyHble QYyHKUMHE. MOoKHO BBIAC
ABA THIIA OUOPUTMOB: (PUBHOTIOTHYECKHE U BKOJIOTHYECKHE.,

Pusuonozuvecxue pummbt UMEeXOT, KaK IIPABUJIO, IIEPHOAKI OT AOJ ]
KYHZBI 10 HECKONIBKUX CeKYHJ: DUTMbI ABIXAHUA, GHeHUS cepana, apie
aJILHOTO JaBJEHNUH U Ap.

FKOL0ZULECKUE PUMMbL IO AIUTETHHOCTH COBIAJAIOT ¢ KaKUM-BUOy
C€CTECTBEHHELIM PUTMOM OKpYXKaiolieil cpegpi. K HUM OTHOCAT CYTON
Ce30HHEIe (TOAOBbIE), IPUINBHLIE ¥ JYHHEE pPUTMBI. Brarogapsa skodo
YE€CKUM PUTMAM OPTaHN3M OPHEHTUPYETCA BO BPEMEHU I 3apaHee FOTON
CA K O)XH/IA€MbIM U3MEHEHUAM B OKPyIRalonIel! cpefie.

OcHoBHOI 3eMHOM DUTM — CyTOYHDE, KOTOPBIX O0YCHORIEH Bpanes
eM 3eMJIM BOKPYT CROEH OCH. CyTOUHLIN PUTM LRETOB HUCIOIHIOBA 1B
Kuil luBeAcKui yuéHwit K, JTunnéii (1707—1778), cosnas B cagy uperus
HpIE Yachl: B 4 4aca yTpa pPaclyCKAIUCh LBETKH HUKOPUSA W IITHOOBH W I(
B 5 yacoe — Maxa, B 6 — OAYBAHYUKA W IIOJIEBOI T'BO3AMKH, B 7 - i)
JIOKOJbIMKA M OrOpOXHOro Kaprodens, B 8 ~— 0apXaTieB # BBIOHI)
B 9—10 — MaTb-M-Mauexw U HOTOTKOR, B 11—12 YACOB DACKDBIBAJI ML
OEBETKHA TACCU(IIOPHI M 3aKPHIBAIUCE — OCOTA I TIOJCROM reo3gukH, Jlun

Puc. 184. Muénbi 3a paboTomn

S—
Taann I
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LEPUIBRJTACH RET o oLy iin
iwails, B THOCCHY e AWy
WA BATH HPOMET IR LY IRCTO-
o Tabaka u, nomnea, nouoid -
(JIKHA A TOPHILBLTH,

CyTOYHOMY PUTMY IOAYUHAETCH
u paboumii aeHp nuén (puc. 184).
(MY NOoABJIAKTCA HA I'PEYUUIHOM
ll0JIe UMEeHHO TOrfa, Korga IBeTKH
IATIONHAIOTCS HEKTAPOM, M HCYe3a-
10T, KOTAA HEKTAP B 1[BETaX Iepecra-
(‘T BBLAEJIATLCA.

CyTOUHBIN ¥ CE30HHBIA PHTM JI€-
JXUT B OCHOBE M TaxKOr0 BAXKHOTO
JIBJIeHHA B MHUpE PACTEHMH U KU-
BOTHBIX, Kak (JOTOIEPUOAN3M,

Puc. 185. BypyHayk 8 COCTOAHMM
IUMHEN CAAUKH

MDOTOTEPHOAH3M — 3TO COOTHOIIEHUE MEXAY HpOJIOJIDRHTeJIhII{:t.II-IO
™ ,
CBETJIOTC K TEMHOT'O BpEMEHHU CYTOK, JeyKallee B OCHOBE CyTOttun Wil
Ce30HHOM aKTHBHOCTH PACTEHNN H XKUBOTHBIX.

€ TCS CHITUVIOM
@oTOnepHOANZMY IIOAYUHAETCH IIEPEJIET ITUI, OH ABIAETCH CHII

; gt
K HayaJly IepHOfa TOKOS y KMBOTHBIX, KOTODBEIE BIANAINT I CHHMIEY

' '
(puc. 185), ompefesseT Ce30HHbIE JIMHBKH M MEPUONBI PAIMIOICEILN
apepeit. B cenbckoM xossiicTBe (POTONSPUOAMIM UTPAET BOJIBILIYHY [Hhlla

& 1
ilanpuMep, yAAMHAA AeHb 334 CUET MCKYCCTBEHHOrO OCBEIEHUSL, MONTHL
- o
IOBBICHTE ANUEHOCKOCTE Ky, M'ycell 1 YTOK, YAOM MOJIOKA Y KO,

Puc. 186. leoprun {a)

1 XxpH3aHTemsl (6) — pac-
TEHWA KOPOTKOFO AHS;
Hapumcesi (8), TiononaHbl (2)
W ropteH3sus {3) — pacte-
HUA AAWHHOTO AHSA

Makpomup



HanGonee nayawen horonepuognam y pacrenndl, WOTGPLIC 1O ITPOIONT
TEALUOCTU AL, GARTOUPUSIPIOTO A0S UX PRANEIN, AOA3TCH 1A paeren
AJNRHOTO K KOPOTKOro Ausi (puc, 186). Pacmenuss daunnozo dun 4
HOPMAJILHOTO POCTA M PASBATHA HYKHO Gonbine |2 nancon cneta. K num
HOCATCA MOPKOBB, PEANC, AYK, OBEC, JIEH. PUCmeniim KOpomKozo Ois
obxoanMo He Menee 12 gacos GecripepEIBHONM TeMHOTEI. K HuM oTnoss
WINAHAT, KAyCTa, FeOPrUHbI, XPUIAHTEMBI.

AYHHBIE (NPUNUBHbLIE) PUTMb. IIpuAuBEl ¥ OTIUBLI 0GYCIOBAE ) ay
HEBEIM IIDUTAKEHHEM U B GOJLIUAHCTBE PErMOHOB IIPOMCXOLAT IBaMCL I
NPOTAMEHHY JYHHLIX CYTOK (II€PHOJ BPEMEHH MeXAy ABYMSA MNOCH
BaTeJbEbIME Bocxofamu JIyHe!). Ilostomy y TIpUOPEeKHBIX MOPCKMX K
BOTHBIX 4acTO HAGIIONAKTCA NPUIUBHBIE PHTMBI, CBSISAHHLIE C nepuo
HJeCKHM MOABEMOM U CIIafoM BoAbl. Tak kak Jlyna aBuskercss BOKpyr
JIH B TOM JKe HaNPaBJIeHHH, 9TO U HAllia NJIAHETA BOKPYT COBCTBEEHON ¢
JIYHHbIE CYTKH NPpUMePHO Ha 50 MAHYT AJIHHHEE CONHETHEIX, T, €. opua
BBl HACTYTAKOT Kakarie 12,4 yaca. ARANOrHYHEBIH IePHOL HAGIIOHAC PN
Y IpUMHBHEIX puTMOB. Hanpumep, pak-oTmensHuk mpsueres o chern
OT/IMB I BBHIXOZMT U3 T€HH B IPHJIUB, C HACTYILICHHEM OPHIHBA YCTPHI
MPUOTKPEIBAIOT CBOW DAKOBHHBI, a4 AKTHHHM DasBOPAYHBAIOT CBOW i
nansoa.

Buonorugeckne uacer uenopeka NOKA3BIBAIOT, YTO B PA3HOE BPEMSI
TOK MBI IO-PasHOMY YYBCTBYeM cebd, paGoTaeM, MLICAHM, TBOPHM. Han
MepP, MeXAY NEPBLIM K YeTBEPTEIM YACOM HOUH TEMIIEPATYPA TEJA Y 1o
BEeKa caMasd HH3KadA, OH OTABIXAeT (CHur), a HOTOMY Yy Hero saMeJieH bl
OHOXHMHOYeCKUe MPoLecCHl.

B pasnoe BpeMsa cyTok y yesoBeka Pa3HBIE OCTPOTA 3PEeHUA, HHTEICH
HOCTE KPOBOOOpALIeHMA M IBIXAHUS, aKTHBHOCTL MO3ra, BOCIIPHMMY
BOCTDb K GOJIM M TICHXONOTUYECKUM TpaBMam. Tem He MeHee

Mgi 3HaeM: BpeMa pacTAKHMO.
OHO 3aBHCUT OT TOTO,

Kaxkoro poga coaepxumpim

Br1 Hanoxusere ero.

Tax, JI. H. Toncroii mucan Bee ¢n
opousBeAeHUda ¢ 9 mgo 15 uaco
a Jl. 1. Menaenees orgasan Ipean
YTeHHEe HOYil,
IlepBhril TUNI AI0AEH, AKTHBIHIX
. HEBHOE BpeMs CYTOK, KOTO|
A ¥HOTZA OHO TeudT A p YTOK, Py
. ’ PAHO JIOKATCA CHATH M PAHO NCTIl
Henarpysxénnoe, nycroe,
. ! 10T, HABBIBAIOT «NCABOPONKA MU
Hacos u gHelt HanpacHLIt cuéT, | =
Bropoit Tun mozeit, akTHUBILIX
HOYHO€ BpeMs, KOTOPEIe TTOINO Ji
JKATCA U NO3AHO BCTAIOT, HAZLINMKYT
«coeamu»,
Ouesuano, yTo npn BEIGOPC TFITES
heccru 3TOT PAKTOD ZOMKENH Yy
TBIB&TBCH,

BeiBalor y nero aacron,

IlycTh pasHOMEDHDI IIPOMEKYTKH,
Y70 pasaensioT HAMIK CYTKY,

Ho, nonoxus ux na Becw,
Haxoaum aonrue muaytin

H oueHb KpaTKHe Yacs.

C. Mapwar

i S,

AzﬁTﬁ _— , , -

e ——
Frtaasan 10

Hepapom JI, 1. Togeroil yo-
pepacaa: 1oz mspocau il te-
noner uMeeT cnoll puasymunit purm
COVIACOBAHIMX ¢ €10 HOSMOIKHO-

CrME B DoTpetnocramMu  ABniKe-
uuii, ¥ ¢ sToro purMa ero cOUBaTh
11¢ HAJ0, HHAYE, €CJIH ero BCE BpeMd
POPOIHUTE W MOATOHATH, TO OH HE TO
wro GoJipIme He chejaeT, HO He che-
JineT ¥ TOro, UTO ¥ HEro paHbille BhI-
KOAHTIOY .

TIpu HapyIIeHUIHN CONIACOBAHHO-
¢T¥ PUTMOB, KOTODHIX Yy 4YeJIOBEKa
o6Hapyxkeno Goxee 100, HacTymaer
AMCHEXpOHHM3M — 3a0ozeBaHuUe,
epBA3AHHOE ¢ HAPYLIEHHeM CYTOYHO-
ro putMa. 910 GblBaeT, HaNpuMep,
y JETYUKOB, CTIOPTCMEHOB IIPH [e-
peéTax yepes HeCKOJIBKO YACOBBIX
IOSICOB, KOTAA IPUXOAUTCA IPHUBEI-
aTh X HOBOMY BpeMeHHOMY pac-
rropAaAKRy. JJMCHHEXPOHHU3M BmaﬂBI:é-l
¥ HapyIIeHHUEeM DPEXH
;E: Z?;):eqeu;):en IPHUBBIKAET CMOTPETH Hoqm;lsu':;ﬁ?;a;:;)1:.1;:.:::.(:.::(‘:'

: ém. OgHaKo YeNnoBeKy, Kak YRR )
:Il;?{h;?;enn:;?nbuiggbno‘g YyBCTBO BPEMeHH, KOTOPOEe 3ABHCHT O JI(Hi
,{egibéi;ir:;iie puTMb (puc. 187—189) yc'roiitinsm u coxlj::::::"u:'l‘:‘:|
fiasKe IPH OTCYTCTBUK COOTBETCTBYIOLIMX N3MEHEHUN B oxp::::nm ; (hmwm
ne. JIWCTBeHHDIE AePeBbsl YMEPEHHbBIX H BHICOKUX IIUPOT H

Puc. 187. A. K. Caepacos.
lpaun npunetenu. 1879 e.

Puc. 188,
U. U. Wnwrm,
Powe. 1878 2.
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1

Pue. 189
WAL Moy,
RS

BAIOT JUCTHA. SOJOHM U TPYIIN COXPAHAT CE30HHYIO NEPHOAUYH
cOpacriBaHUA JTUCTHEB U [IPY BRIDAINUBAHUY X B TPOIMKAX, INe HUK
He OpIBaeT MOpPO30B, A IAHIVPHLIE MOJIIIOCKH OTKPBIBAIOT CTBOPKH [l
BMH LIINPOKO ¥ B AKBApHyMaX, KaK BO BpeM#A MOPCKHX IPUJIXNBOB.
OcoGyio poJsib B OPraHuzaly i PeryJIUPOBAHNY CYTOYHBLIX M CE30H
6uopuTMOB urpaer ConHle. OHO NOCEINAET HA HAILY ILUIAHETY He TOJ
CBET ¥ TEILJ0, HO ¥ PAAVIOBOJIHEI, H IOTOK HIPOTOHOB — MOJOKHTEELH)
PHXKEHHBIX HYaCTHI], KOTOPHIM HA3BIBAETCA CONHEUHBIM BETPOM. AKTHI
nponecchkl Ha Connne (o0pasopanye NATeH U Gaxea0B (BCIBIIIEK)) B
Ha aTMocgepy M MarHuTHoe noje 3eman. Bo BpeMsa MATHHTHEIX Gypl Iy
MOXXHO VXY/AIIIeHNE paAUOCRA3M, CIYTHAKOBOH ceasn. Habnoaenusa acy
HOMOB 3a HocJeiHHe ABeCTH JIeT NOKAB3aJIN, YTO CPEJHETOA0BOE KOTHUGCT
CONHEYHBIX NATEH U IJ0INAAL, KOTOPYIO OHH 3aHUMAIOT, H3MEHAKTCH ¢

PUOANMYHOCTLIO CKOJ0 11 ner. Bosmymienna Ha CoJHIIE OTPAKAaIoOTCs
Bceli 3eMHOM Guocdepe.

tessseserve E—) H nocneaHee, 0 UEM MBI IIOTOBOPMM B 2TOH, TEOpQTIs
cKO}, wacTtu yuyefOHuWKa, — 06 oOmeHe HHDOPMNIL

B KUBBIX CHiCTeMaX Ha CAMBIX PA3HBIX YPOBHAX.

) Bbl 3naete

P KaxK NPOMCXOOUAC pacluMpeHue U yrnybneHue NPeACTABAEHWI O NPOCTP
CTBE U BPEMEHMU

) Kakue TEOPUW NETNH B DCHOBY M3YYEHHS CBOMCTB MPOCTPAHCTEA H BPEMEHN

) 4TO Takoe Buonoruyeckue Hachbl, ¢M3MOHOFHHECI{HE H IKONOrU4EeCKHUE pUTMiil I

—— -
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O Bsl momere

) chopMyIMpOnaln, MO TaKLe OUOPHTMBI, HA3BATL WX THDLI

) 4aTb onpensnonns (hoTonepuoan3ma, NPUBECTH npvMepbl HOTOMEPUOIU.IMA
y PACTEHWH M HUBOTHBIX
) onrucaTb, YTO NPEACTABAAIOT cobon nyHHble (npuanBHbIE) PUTMbI

» OOBACHHTD, KOO 06pa3H0 Ha3bIBAKT &KABOPOHKaMW?, KOFQ — «COBaMHU»

© BruinonHuwuTe 3apaHuA

1. MNepeuncnvie U3BECTHhIE BAM npubopbl AN K3IMEPEHNA BPEMEHH. Hazosute
noBTOPAIOUIMECs (PU3HUECKHE NPOUECChI, KOTOPbIE MCNONb3YIOT AJIA U3MEPH-
Hus Bpemend. Kakum noHsTnem — abcoNoTHOFO MAK OTHOC:TeanOFO Bpo
MeHH, — ONb3YIOTCH B CBOEH paboTe UCTOPHKM U apXeonor:

2. OHbsACcHUTE, B 4EM OCHOBHOE pasfinyue npeacTasnenvin O NpocTpancine

¥ BPEMEHH B KNACCUHECKON MEXaHNKE B CTO v OTO.
3. MNpueeante NPUMEPD) HUONOrUHECKNX PUTMOB, MPUCYLIMX KNETKAM, TKANHM

W cpraHam, OPraHu3mMam 1 ACNYAALNAM.

© Temm ann pechepatos U ,

€& UCTOPHUA U JOCTUXKEHUA. 2. UcTtopKa M3MEHEHWA BPEMEIIH
1 Cexpetns 610~

| XpoHoBuonorus: -
w uacosbix nosicos B Coerckom Coio3e h 8 COBPEMEHHON Poccun.

NOTUYECKUX YACOB YENOoBeKal Y «KABOPOHKOBY» W «COBY».

_§ 33. O6MeH HH(OpPMALHEN

_q

| OBBACHUTE, UTO NOHWMAETCA NOL, uHpopMaUven.

. Mepeuncnute M3BeCTHble BaM cnocobbl nepeaayn W nonyueHus uHdopMas
(e

| HasosuTe opraHbl YyBCTB HENOBEKA KU HHBOTHBIX, NPOBEANUTE CPaBHHTES I
HbIM aHANKU3.

L eec———

IHAYEHUE MHOOPMALUK. OBMEH UHOOPMALIUEH B XXUBbLIX CHCIt.
MAX. CoBpeMeHHBI MUD XapaKTepH3yeTCH HeNPEPLIBHBIM MOTOKOM 11
dopmanuu. aBecTHO, 4TO 06méM HayuHOI mHpOpMaIHA B o'r,ue.ru.‘nl.rx ('!‘l"
pacaax SHAHNN yj\uaAMBaeTCHd KaKAble [IATEL JET, IMO3TOMY YMEHUC opuetl
TUPOBATLCS B Well CTAHOBUTCA IPU3HAKOM KHTENJIEKTAa, Ko

-
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PRIV B ROHEUIOM Caere - 010 yenemmoern uoaownn, o e
IOHIECKO, sa nocaeuie 2H e BBITY LIGERO ©TO0RICO 2180 110, SO LI
upeabynme 500 ner! Yudupie, rpaen na nowcicn n npoemorp neofixo)
Moy mH(popmManuu g0 50% pabouero BPEMEHHN, B COCTON AW OSIAKOM M.
He Boxee yem ¢ 10—12% nyGankanuii, BBIIICAIUMX 38 I'OF HAMKE 110 Clm
ye8Kon npobaeme! MI3BeCTHBIN Te3NC — «KTO BjageeT HH(popMaIMei, ¢

BJIaAeeT MHUPOM» KaK HeIb3sd JIyYIle OTPAXaeT POib UHGOPMAH UM 1

BPeMEeHHOM MHpe.

Mb1 yxe oAYEpPKUBANY, YTO CYIECTBeHHOR XapaKTepPHMCTUKOM AUl
ABJAETCA ero 00MeH ¢ OKpy»xraomeii cpeaoi BellleCTBaMHu, 3Hepruei n
dopmanueit. O nepseix gBYX 0OMEHAX MBI TOBOPUIHU B NpeabIAYILHAX It
rpaax. B sTom nmaparpage paccMoTpum, uTO mOHMMaeTcs nox ofmen
MHGOPMAaIUeH B »2KMBLIX CHCTeMaX.

OH Mo’XeT IPOMCXOANTE HA PABAMYHEIX YVDOBHAX B TIONHOM COONN
CTBHH C YPOBHAMH OPTaHU3ALMH KUBOTO Ha HaIlel IIaHeTe: MONEKY.l
HOM, KJIETOYHOM, TKAHEBOM, OPIaHM3MEHHOM, MONYJAIMOHHG-BHAON
GuoreoneHoTHYeCKOM, BHOCEpHOM.

MONEKY/IAPHbIN U KNETOYHDbIA YPOBEHD OBMEHA HWHOOPMALIMEH.
MONEKYJAAPHOM yPOBHE Hauboubillee 3HAYCHHE NUMEET TIPOIECe mepentin
IIONYy4YEeHNH TeHEeTHYeCKOM1 nmbopman;nn, TAK KaK OH JeXHT B OCHOB{

MEHTAPHOCTH (RonmonauTeasnocrn). Kax Be1 moMuuTe 1g Kypca 6uogor
Npu caMOyABOeHNM (peAynaukanuu; puc. 190) asoiinoi criupasau JIHIE
OAHA €€ IleNlb — MAaTepPUHCKAdA — SBJgeTcd MaTpuneti, Ha KOTOpoi ¢ui!
3HUpYeTcHd N04YepHAA eNnb: IPOTHUB aJeHNHOBOID HyKJICOTHAA 38 CUST It
POAHBIX CBABEHl BBICTPAWBAETCH THMUHORBKEIH, NPOTHB TYAHUHOBOIN)

O6men undropmanuesi — 5To mponece IIOJy4YEHUA, TepepaboTKKn

BOM CHCTeMOH MH(OPMALMK U3 OKDPYHKAOIIEH CPeAEl M IepefadH e
CTBEHHOM NHpOPMAaLH,

Hexuknan
sanewyon [THE

Puc. 190. Peaynnuxauns QHK

Honiae sopony e
JTHE, wanirrmrssism
HexoANoN

U

Poay n.nmuuuu\s

.
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I'nGoeomn ab’ MK

p

Puc, 191. CrpoeHue
monekyner AHK

1\ MTO3MHOBBIM. AHaTOrNuYHO HPOUCKXOSAT
IPAHCKPHUINUA — IePentchBaHIe HHPOPMAILNY
¢ JHEK (puc. 191) Ha uHDOPMALUOHHYIO PHE
(nPHK) n TtpaHcnaumusa — Iepejada ur(opMa-

Owaprniasien '
ool

' Jarrredn v esinn

TIOJTRILCEIT WJCIAS BLOIED

‘

TTOHOCTBIO CHETEIUPMHIIINSL &
[OINMeNTHAKASA ek

Puc. 192. BuocunTea Benxa

P

Puc. 193. Qarouyuros:

wiu ¢ wuPHK Ha cusTesupyemeiii Genok amiba, nornowaioias
(puc. 192). HegapoM Takue PeaxKiud HA3BIBAIOT IBrAIEHY

PeaKIMAMM MATPHYHOTO CHHTE3a: HH(popMalXd

0JIHOI MATPHIILI UCIOIb3YETCA AJA 00pa30BaHIA

miokecTBa Konuii. C60i B mepefave HHMOPMALUHA TAKKE UMEAT GOniiton
flUoorHYecKoe 3IHAUYEHHMEe — OH MOXKeT IPHUBECTH K IOSRACHMK Myt
WK — HAPYIIeHUIO HACIEACTBEHHOrO MATEepUAJla, T. €. K UiMen tidoctiii.
M Be TobKO. Bee OHOXHMHUUECKHNEe PEAKNHHU IMPOTEKAKT, KA il fltneres,
¢ [FOMOIIbIO GHOMOIMYECKUX KATAJIM3ATOPOR GENIKOBOH MPAPOALE — (fep

menmoa. Kaxpeii GepMeHT, KaK IPaBUIO,
YCKOPSIET TOJNBKO CBOK PEaKIHIo, IIOTOMY 4YTO B
émM saxgoueHa uHpopManus o TOM, KakKde
Y MEHHO MOJIEKYJIBl OH JOJXeH KaTalu3upoBaTh
I BHoXMMHUYecKoM npolecce. HanmomMHuM erne
a3 06pasHyIo MOJENs: KaTaIu3aTop IOAXOAUT K
PUM MOJIEKYJAM, KaK KJ4Y K 3aMKY, KOTOPBIXA
0l OTKPHIBAET.

UubopManua HA KAEMOYHOM YPOSHE JNEMUT
I OCHOBe TAKOr0 HABJACHUA, Kak arouutos
{puc. 193) — npomecc 3aXBATHLIBAHHA U Tepe-
HOPHBAHUA HYIKEPOAHBIX YACTHYEK, B TOM YHCJIE
1 GOJe3HeTBOPILIX MUKDPOOOB, 3TOT TpoOUece
OLIJT  OTKPLT  HMABGCIILIM  DYCCKHM  GHONIOrOM

Unba Unbuy Meynmnkon
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H. H. Mevnurcoowm (1845 1916), vroctoenuram Hobeaencicodd 1npem
Paronwes < ocobnie wieTku. Tlepesnpuinnie hax snaeninmx Taeru Ny
HO UM HE NS IIMTAHIA, 8 JUISL SRIIATBL OPranusmin, Y JIUiuHOK MOPCKR
3BE3X (PArOUHTEL 1Y XAIOT IO BCEMY TeLY M, N0 Yuns MEPOPMAILKIO O 1
IABIIMX B HET'O YYKEPOAHBIX YACTHLAX, 3AXBATHIBAIOT UX B YHUUTONCN
Y yesoBexa paromMTOs MPUCYILL AEHKOLUTAM — GeJBIM KPOBSHBIM *
IaM, HrpaIuM GONLNIYIO POJb B MMMYHHOM cHCTEeMe opraHuaMa. Um
HuTeT (0T 2am. immunitas — ocBobox geHne, n3baBieHIe OT YeTro- nio)
3TO HEBOCHIPUUMYNUBOCTb K HH(DEKIIHOHHBIM 3a60/IeBaARUAM.

TKAHEBbIW ¥ OPFAHW3MEHHBIH YPOBEHD OBMEHA HHOOPMALMEN)
TKAHEBOM YPOBEE HH(pOpMANUA, HAOPHMED, onpeaesseT IIMPOKO NN
HBIHM (peHOMEH HecOBMecTUMOCTH TKameit. Hepezko 6aectane BBINOIN
Has XMPpYDPrHYeCKAs ONePauns Mo Nepecaske OPTAHOB SAKAHIUBAETCS) 11y
Aayeil: TKAHU GOBHOrO, KOTOPOMY 6BLI MepecaskeH 3ACPOBBIH opramn,
JYyHalT HHQOPMAUMIO, YTO B OPraEN3Me NPUCYTCTBYET UYHKAA TIA
u orTOpratoT e€. Takas TkaHeBas HECOBMECTHMOCTD ABJIETCS pearineil
uyxeposHble Gesku (aHTHTeHBI). B coBpeMennoM HayuHOM MEpe BCE Gl
LIee 3HaYeHUe NpHOSpeTaeT NpobGiemMa BHIPALMUBAHHUSA OPTAHOB AJIA Ne|
CAZKH 13 CTBOJIOBEIX KJIETOK GOJIBLHOTO.

Ha oprannsmenHoM yposHe ofmen unbopmanueii ¢ OKpYyJKaloliei «
A0 OPOUCXOAUT ¢ YHaCTHEM OPraHOB YYBCTB ¥ HEPBHON cueTeMsl. I3 o
BE TAKOTO OOMeHa JIeyKUT pediaeKTopHAA LeSTEIIbHOCTD.

Pedaexcsl — oTBeTHBIE DeaKIUN OPTaHU3MA HA BHELTHAE U B
HH€ Pa3ApaxKeHud, OCyILIecTBIAAeMble NPH TOMOLIK HEPBHOM CHCTEM

¥ [03BOHOUERIX JKHBOTHEIX 3TO PasipaskeHue OT PeLenTopoB IocTyi
K FOJIOBHOMY HJIH CITHHHOMY MO3I'Y, TAe NoJy4YeHHasa UHbOopMaiua nej
G6aTeiBaercda. B pesyibrare BOSHHMKAET OTBEeTHHIM CHIHAJ MO3ra, KOTO|)
N0 HepBY NepeAaérca MBINIAM MU opraHaMm. Ha aToMm nyTH, KOTOpPLII o
spiBaeTca pedyIeKTODHOM  AyH
(puc. 194), BsammonecTBYIOP Jib
danropa: duauxecrxuit (Eepnn
HMIIYJIbC He YTO MHOe, KaK HOJMNIL
BO3GY:HACHUA — HIMEHEeHUe HJIeN
TPHYECKOr0 MOTEHIMAJNA IO NGy
HOMY BOJIOKHY) U xumuiecrui (i
peZava CHTHAJIA MEXAY KJIETINM
IPOMCXOAUT € NOMOIIBIO AKTHUNI i &
XMMHYECKHUX MOJIEKY.JI).

OprauaMu  ayBeTB  HAIL HIGT
CRENNHINSNPOBAEHLIE  OGpRsONIE
Ui, COCTONIIUE U3 peleiropon,

Puc. 194, Cxema pedhaektopHoit ayru:

! — peuentop; 2 — ueHTPOCTpeMHUTEND-
HBIH HEWPOH; 3 — LeHTPaNbHBIN HEHPOH;
4 — ueHTPOOKHBIN HENMPOH; 5 — MbiLLa
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Fronn I

Puc. 195, Cosa cunyxa Puc. 196. lenvdunb

¢ nobbiuei

I[POBOAAIIMX NMYyTed ¥ COOTBETCTBYIOUINX 30H KOPhI GONBLINX mosry i
1'0JIOBHOTO MO3Ta. Bergaommiica pycekuii ousmonor M. I1. ITasroe (1849
1936) Haspax UX AHANH3IATOPAMH.

V npezcTaBHTeNEH YKHBOTHOTO MUDA 3TH AHAIM3ATOPBI OYEHDb DABKBUILI
WJTH BMEIOTCA 0cobble opragsl uyscTB. Hanpumep, coBsl (puc. 195) enocot-
MBI YJIABJAHBATH PA3HUILY BO BpeMEHH NMPUXO/A 3BYKA B IPABOE U ICBOE YX (.
[L03TOMY OHM YCTAHABINBAIOT TOUHOE MECTOHAXOMKASHHE HCTOUHMICH Iy KA
¢ JocToBepHOCTRIO A0 1°. Ocieniiue COBHI MOTYT OXOTUTBCH, OTLHICKHDAN
I'PBI3YHOB 10 CAMBIM CJI20BIM ITOPOXaM,

PBIGH ¥ HEKOTOpPble 3€MHOBOAHBIE HCIOJL3YIOT TAKOH OpPrali “yuern,

KaK 6OK08AA AUHUA, DEATHPYIOIIAS HA MaJleilye ABUKEHNA Bop. o
MOILbIO GOKOBOM JUHMH DPHIOLI ONPEAENHAIOT PAIMED MPUOMMECHIOIREIOCH
YXIBOTHOTO, €70 MECTOHaXOKJeHHIe M CKOPOCTh ImepenerneHnsd. Bo upemn
JIBUKEHMA OHHM COZJAIT BOJHBI, KOTOPBle, OTPA3BHBIOIACEH OT BCTPENIILIX

npeaMeToB, KHGOPMAPYIOT PHI6 0 HuX. Hanpumep, GokoBad JHIKY oMM
JISET aKyJIaM ON[yOIATh Ao0bruy Gosee yem 3a 300 M.

Jleryune MBIIIK ¥ AeabsbuHb (pHC. 196) H3AAI0T HEe CABILIMMbIC NEAOIe:
KOM VJIbTPA3BYKOBBIE CHIHAJIBI, KOTOPbIe OTPAMKAIOTCSA OT 1?c'rpmm|.|x
IpeAMETOR U IPHHOCAT NHOOPMAILINIO O HUX. ¥ JeTYYHX MEIIIeH, KOToplie
OXOTATCS HA MEJAKUX, OBICTPO JIETAIOOIUX HACEKOMBIX, 3TH YABTPAZRY KN
06aaxa10T GOMBIIOH HHTEHCHBHOCTRIO. ¥ OJHHX BHAOB OHHU KOPOTKHUC, /INN
TeJBHOCTBIO Beero 1 Mc, y Apyrux AnuHHBE — 20 20—30 Mc, C nomounio
JAMHHBIX YJbTPA3BYKOB Jeruye o6HapyKuUTh AOGLIYY HU3AANEKA, A ¢ HOMO
[bI0 KOPOTKUX — OXOTHTLCA Ha Gonee GIM3KYIO nofibmy. Tak Kay nopn
IIpOBOAMT 3BYK B 4 pasa GbicTpee, UueM BO3LYX, U Ha GOJbIINE PACCTONTIN,
Aenb(UHBI ¢ HOMOIIBIO 9XOJOKALUH ONPEAENAIOT PACCTOAHUE A0 BETPEe
HBIX OO'BEKTOB, UX BeJHUYHAY, (GOPMY U AaKe BHYTPEHHEE YCTPOMCTHO (oLl
VIBTPA3BYK CNOCOGEH PACTIPOCTPAHATHCA U B TBEPABIX Teaax ). C oMok
yJBTPA3BYKA JICTYUHE MBILIH 1 AeAbPUHE OOIIAIOTCH C COPOAUTAMH.

V HEKOTOPMX Pl MMEIOTCA OPraHbl, KOTOPLIe HEMPERBIRIO 06y s
CIANGBIS DAGITPHIOCIKNG PASPIJIBI, COJIABAA BOKPYI TeJn OUOMICITPHIe
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CHOC noye. Y MOEAY3 e, KACTKH, 1ICOTORLIG :lll(l.fllll'llll|N!M(‘.llll() Yannaan
PUOTMIKEHHne WTOPMA.

ﬂOﬂYﬁﬂHﬁOHHOwBWROBOﬁ YPOBEHb OBMEHA HHOOPMALIUEMN,
9TOM ypOBHE Pa3HOOOPa3HYI0 HHOOPMALMIO JKUBOTHBIE MEPEnIL

Puc. 197. Tokywouwuit
rAyxapb — npumep
TUMWYHOIrO NoAOBOIo
NOBeAEHMA 8 NepUOa
PA3MHOMKEHHS

Puc. 198. Kobpa
C PA3AYTbIM KaRIOLOHOM

Puc.

292

Rah o

199, Noawi, Hecywme PA3HYIO HHPOPMALHOHHYIO Hal pyaKy, ¥ cubiak

CTBYeT OGHoJNOrMuecKkas Hayka, KOTOpAas My
NOBeJeHNE XUBOTHBIX, — 3TOJOTHA,

Y KasKZOro BuAa XMBOTHBIX CBON cpes
obmenus, CHTHAJMM3aUAN, Tepeaavun undw|
UMM 3BYKH, SBHAKU, MOMHKA, BLIZEJICHHE 1is
qnx cpeacte. Hambosee mmpoko pacopocrpi
HBI 3BYKOBBIE CHTHaJbl. Tak, BOMaK cTaw
CTana nojaér CHraaj o6 OmacHOCTH HAM O T
HAH KODM&, O NPUONMIKEHUH PesKoi nepeme
Horoabl. MHOTHE 'KUBOTHBIC HOHUMAIOT CH I
TPEBOrHd, H3NABAaeMLIE HE TONBKO OCOBAMM
K€ BHJA, HO U NIPE/ACTABUTENSIMH APYTHX NIy
Ha“npnmep, CTPEKOTAHME COPOKHM HJIA 1CPHI
COMEH — CHUrHaJ 00 ONacHOCTH He TONBKO |
IITHI, HO U }KUBOTHEIX.

WHTepecusie smaxu AEMOHCTPHUDYIOT KU I
Hble B OpauHbiii nepuox (puc. 197). BuiGnp.
napy, caMIbl MHOTHX HTHI, OZEBAIOTCS B apat
HApAA (MaJleHBEKue KYJHKU-TYPDYXTAHBI YKpi
IOT (jeﬁa HapAJHHIMU BODOTHUYKAMM, PACTYCIL
CBOH POCKOIIHKIA XBOCT-Beep IaBJAHUH), TOIT M)
GOBRHBIE cepeHaabI (BOCTATOYHO BCHOMHUTH
IIMX CONOBbER) MM YCTPAUBAKOT OpaYHBIE Ty
(oueHb KpacuB CHHXpOHHBIH TAHELL Y JKypanieil).

Curnanuaupys o cnocobrocTn AATH OTHI,
MHOrHe KHBOTHHIE IIPUHUMAIOT yrpomamnu‘
IO3bI: KOOpa pazAyBaer KANIOIIOH (puc. 198),
4MEPHKAHCKafA TrpeMy4yas 3Mes TPemuT Iy

= I

Puc. 201. Murrevde
€ NTEHUaMK

Puc. 200. Camup! Airyapa, rotosbie K CXBATKE 3a CBOIO
TEPPHTOPHIO

'PEMYILIKON, BONKH U cofaku cKaasaT 3yOnl (puc. 199), miepcth y Mux ¢rn
HOBHUTCS ABIOOM, MEABEAH BCTAIOT Ha 3aJ{HUe JIalbl,

XHAMHHAKY M PPLISYHEI OCTABJAAIOT ADOMATHBIE METKH H& CBOEN TCRPITe
pru. KpynHbple XHMIDHMKH MOrYT BCTYHUTH B 60 38 CBOM BIICHIH
{(puc. 200).

OueHb XapaKTEpPHO NOBeAeHHe M XHBOTHEIX, KOTOPHBIE JKUBYT IPYIIIAMU.
UM mpolne OOCHAPYKUTh OIACHOCTH BOXKAK Beerga Ha Crpan,
3 rpynne serde BoIpallMBATL M BOCIIMTHIBATE MOJIOAOEe NHokojaernune. Jlan
(MHPEBMHOB (puc. 201) nosABIeHMe KAXAOTO NTEHIa — COOBITHE HONLIIGH
RAXCHOCTH, ¥ BCA KOJOHUA NPHUBETCTBYET €00 PAJAOCTHBIMM BOCKJIMILN I
mu. A pacTaAT NTeHUOB IIHHIBMHBI BCe BMECTe, NOAMEHAH poanT ool
1 caAy4ae HeoOXOAUMOCTH.

CioxHana vepapxusa ¥ CTAAHEBIX >KUBOTHBIX, OHA HAIIOMHHACT LIU[MIMND
Yy, T/A€ Ha BEpIUIMHE BOXKAK, HUMKE — CUJbHBIE COPOAMYH, 2 CULE 1tn-
e — cnadble, CTaphie YKHBOTHBIE H MOJOAHAK. ¥ OOIIECTBEHHLIX NICEILH
MbIX TaKasd HepapXud QYHKIMOHHPYET HA OCHOBE HellPepPRIBHO HOCTY Ihio
et uagopmaunn. HanpuMep, nuénsl nepegaoT HHGQOPMAIIHIO O MEETE 1
XOMAeHUA MEAOHOCHBIX YYACTKOB ¢ IOMOIULI) TAHIA, A CAQMHCHDLIC BinitM?
OTHOINEHUSA MEXKIY MYPABRAMH B HX CEMBAX PETYIHUPYIOTCA OGCOOLIMU
BEH[eCTBAMH — (PEPOMOHAMH, KOTOPBIE BELAENAIOT OOJHHU MYypanLu, i oo

IIpPAHUMAKT — Apyrue. Bnamnapﬂ ’l‘aROﬁ XUMHYECKOM CHUTHAJ NI
OYeHb MHOTHE UJIeHBl MYPABBUHOM CeMbH GbICTPO MOOHMIUBYIOTCH 118 1'¢ 1
UHbIE ﬂEﬁCTBHH. 3THM O0BRACHAESTCA COIVIACORAHHOCTH IIOBEJEHUS OU'POM
HBEIX Macc padouux MypaBbeB. O0MeH mHpOpMAIIHE HE MEHee BAJIKeN 1
OBONEHOTHYECKOM U IIo0ANBHOM — OnocthepHOM YPOBHSAX, IA KOTOIMX
OCYUIeCTRBJIHOTCH CAGIKIBIA B3AUMOCBAIAHHBIHA U B3ANMO3ABUCHM LI 110°101L
HH(])O[)MHILMM MOHOLY DCCMU YYIACTHUKAMHM ACHBOTO MUDA, HAXONHIILCIPOCH
1 HCPASPLINION CRan ¢ fIKTOPAME HEXRROU ITPUPOIDLL.
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But 3naere

IPAKTUYECKNE PABOTH!

§] PacnosHaBaHue OpraHU4eCKUX COEAUHEHUN |

e ——

P KaKoe 3HaueHWe uMeeT MHEOPMALMA B COBPRMEHIOM MUPE

Ha KaknX YPOBHAX NPOMCXOANT 0OMEH MHAOPMALMEN B MMBBIX CUCTEM ' . -
’ - i . - Uenb paborei: nny ursesl MAeHTIQUIKPOBATL OPTAHNUECKHNC COCAMUQIINS
1 OCHOBE 3HAHUA O KAUECTBeHHBIX DeaKIIuAX.

¥ 410 npeacrasnAeT coboi npouecc obMera MHGIOPMaLMei Ha MOneKynsl ’
O60pyaoBaHWe W PeaKTUBbI: TPOOUPKH, CONPTOBKA, CONIKHM, upobupio I

KAGTOYHOM, TKAHEBOM, OPraHn3MEeHHOM H NONYAAUUOHHO-BULOBOM YPO

€D Bbl MokeTe

8 14 My
JAUpPIKATENh; PACTBOPHL [MIOKO3bI, CAXapO3bl, KPAXMaJbLHOrO xncuuu::;;,
UMUHOrO Gesika, eAKOro HATpa, A30THOH KMCJAOTHI, Cylabdara Meiu (in,

(Ipo x‘)p T * > L o a0 o w * 0. @ 6 v E e s s e e s e e s !

OPRabi g B apyx mpobuprax 6e3 3THKETOK HaXOAATCH:

PaCTBOPEL KPAXMANBHOTO KJleicTepa 1 ANIHOTO enka (BapuanrT 1);
PacTBOPBI CAXap0O3bl ¥ TIIOKO3BI (Bapmant 2);
pPacTROPSI IVIIOKO3BI U TUYHOIO Genka (BapuaHT 3). "
1. HonyuuTe y yauTe s ABe TPOOHPKH B COOTBETCTBHMM C HOMEPOM Il
; % 9y
1o papuanTa. IIpeanosxnTe Cnocod SKCIePUMEHTAIBHOr0 ONPEeNE It il ¢
i IpOOHPKH.
JLEPKUMOr'0 KasKJI0H mp - 5y
p2 IMocse ofo6penusa BaUIero crocoba yuuTeseM MPUCTYIAMTC K UPUILTi
[eCKOMY PACIIOBHABAHMIO BEINECTB.

¥ AaTtb onpeaeneHve pedhnekca u pedneKTOPHOM Ayru, NoKasarh Ux ponb it
JIy4€HWH M Nepenaye MHHOPMALMM U3 OKpYNatoWwel cpeab!

» pacckasartb 06 aHanM3aTOPax M MX POAU B NONYYEHUH MHhOPMALK

v

HA3BaTh HayKy, N3y4aloWwyIO NOBEAEHUE MUBOTHbBIX

BoinonHute 3aganus

1. lMepeuncaute Tpu obMeHHbIX noToka, KOTOPbIE XapaKTePU3YIOT XHBOW

ObwacHuTe, Kakylo ponb Urpaet B sTom npouecce obmeH HWHbOPMaLHeN,
YETro OH COCTOMUT.

EJ W3yueHune cTPOEHHA PACTUTENBHOM
W YXHBOTHOM KNETKH
2. Pacckaxmre, Kak NpoUcxoauT oBmen HHPOPMALIMEN HA MONEKYASPHOM Y

HE, KaKyl0 pOAb UrpaeT reHetuueckas HHdC)OpMauldFl B npoueccax Hac/
CTBEHHOCTHU U M3MEHYMUBOCTH.

Llenb paBoThl: m3y4nTh CTPOGHUE PACTUTENBHBIX U KABOTHBIX KJICETOI 1t
uprMepe TKaHei OfHOTO TUIIA, CDABHUTD HX.

O60pyAoOBaHWE: MEEDOCKOI, MHKDONPENaparkl KOMKUNBL JYKA (roropise
3. [faitre onpesenenue hepmeHTOB M OEBACHHTE, Kak OHM pabotator. AL IPHIOTOBICHHbIE) 7 OTHTEHAS JETOBEK. |

& Ha3aosute ocHoBHble cnocobbl obMena HHOPMaLIHel Ha NONYARLUOHHO
AOBOM YpPOBHE,

Tembi gnA pecheparos

! Konpaa flopeHl, — 0anH U3 OCHORONONOXHUKOB 3TONOMMU — HayKu O Nos
HWM MBOTHBIX, © XKu3Hb M HayuHas gestenbHocTs M. M. Meunukoea. 3. Bky

B MWpOBYIO Hayky akafemuka WU. M. MNaenora. 4. 3ooncuxonorus: MCTOPHUA HayK
e8 pa3BuTHe, MeTogbl.

)(onpa6o1'bl--~~-~---~-c-----“--““

1. PaceMoTpHTEe MEKDOIPENAPATH], ONpeJeNnnTe, K KAKOM rpyIme 1 /I\m-
[1eil OTHOCATCS U3ydJaeMble BAMU PACTHTENbHEIE U JKUBOTHbIE KACTHH. AR

'YMEeHTUPYUTE CBOM BRIBOJ,.
! 2. Bapucyiite KireTkU. OTMETETE HA PUCYHKE KASTOIHYIO 000SI0MICY, 1L

TOIAA3MY, AP0, BAKYOIH, )
3. CaenaifTe BLIBOZA O PA3NMYMAX B CTPOSHUM DACTUTENBHOM U UG

e

O KJIETOK.
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] NayueHne MUKpOCKONHUECKOrO CTPOEHHA
XUBOTHbIX TKAHEH

Uens paborei: usyunrs Birelliaee CTPOSHNE IRIMNOTHLIX THAHER iy MUK
penaparax, BRIABUTE OTJIMUYHTENbHEIE OPU3HAKY KNIKIOTO TUNH TIth
YCTAHOBUTE B3AMMOCBA3b CTDOCHUA TKAHH C BBIIOJIHAEMOH 1o (hyInciin

O6opyaoBanune: Mmuxpockon, MMKPOIDENapaThl 3K NBOTHBIX TKAHCH .

xonpaGoTH""""""""""""""""""""""

1. PaccMOTpHTEe MUEpONpenapar, COOTBETCTRBYICHIUN HOMEPY WL
BapuaHTa. OnpefennTe, Kakas 5TO TKaHb. II0 KAKUM NIPUIHAKAM I
y3HaIu?

2. 3apHCyiiTe HeCKOIBKO KJeToK, Ilox PUCYHKOM IOAITUIITATE HAZHA
TKaHU ¥ IPUBHAKHY, IO KOTOPEIM Bbl €€ PACIIOZHAMMU.

3. Cpesakite BHIBOZ O TOM, KaK B3ANMOCBA3aHO CTDOEHHE KJETOK TN
€ BLITIOJHAEMOIt €10 (hYHKIHeld,

M3yueHue npocrermnx

Uenb pabormi: uayunts ocobensocTu CTPOEHHA IPOCTEHITNX HA MPKH
amMéObI OOLIKHOBEHHOM, 3BIVICHBI 3€I8HOH U “Hpy30pUU TY(HETEKH.

Obopygposanne: MHUKPOCKOIIE], MUKDONIPenapaTnl amMetnsl ofi st i

9BIVIEHBl 3€NEHOH M MHDY30puM TyheabkH (roToBLIE WIU TIPUTOTONI
HEIE).

Xop paBoThl « ++ c cv v v aue.

L A SR B IR A R

1. PaccMOTpUTE MHKPOIIPENAPATHI, ONPEALIIUTE, K KAKONA rpyIIle O
CATCSA N3yuaeMele BaMU IIpOCTeilline. APryMeHTUpYyiiTe CBOI BBIBOJ,

2. Bapucyiite knerku. QT™MeTbTe HA PHUCYHKE KJIEeTOUHYIO 000JOUKY, |
Tonj1asMy, AAPO, BAKYOJTH, OPTaROUALI ARMKeHNA, CrenaliTe BBIBOR O X
PaKTepe IepeABMXKeHHA M NUTAHMA KAXKIOTO MPEACTABUTENS NPOCT
OINX.

3. CpaenaliTe BRIBOX O CXOJACTBE M pPaSAMUMAX KIACTOK NPOCTEM 1L
A MHOTOKJIETOYHBIX OPTAHUBMOR,

[F1 Usyuenue Bsaumocsazed
B MCKYCCTBEHHOH akocucreme (akBapuyme)
M coCTaBneHUe Benen NUTaHUA

Uenb paborbr: BLiscHUTL CYILUECTBYIOUIVE B3AWMOCBSASH MENKAY HXUHLIMN
OPraHMSMaMM ¥ CPefoil o0UTAaHUA B YCIOBMAX aKBApUyMa (3AMIHYFG
DKOCHCTEMBI), HAYIHUTLCA COCTARIATE Heny MUTAIN HA npUMepe Kourig

TA MUPHBIX ¥ XUUTHEIX pb16 Ily'l‘EM BHECEHUSA AUBOIO KOPMA U opu ero tll‘
CYTCTBUH.
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O60opyAOBAHHE M POAKIHIBE LB JACMOIICTEHULROUIER X SRRy Ma TS
ern10 3040 0 ¢ BONLEMIE PRETEHUAMY W AR BOTHIAMNI (BPIOXOHROTIEM I AK
BAPAYMUBIMH MONJOCIKHMIY B PLIGAMM, KK MUPDHBIM3 (vyurm, meuenos

(Ul MOJEJIMILGAIN ), Tk 1 XMIIHBEIMA (LHXA030MBbI U aKUPLE).

XOﬂpaGOTbI--.....o.oov-------"'"""'“""""""“.

1. JajiTe XapaKTepHUCTHKY AKBAPUyMad XaK MCKYCCTBEHHOH dKOCUe
MBI, NCTIOJIB3Y S CAEAYIONIYIO CIPABKY.

Cnpasra 4

I'pyHTOM aKBapuyMa CJIYIKHT IPOMBITHIH TOP(, KPYNHEIA HECOK, Ml
1ta — NJIA VKODeHeHHs BOAHBIX pacreHuli. MMM ycBAUBAIOTCA pasdjinralo
II{1ecA OPraHMYecKUe OCTATKM NOTUONIMX PACTeHMWM, UM, a:ccupemnmw.u
PHI6 M MOJIIIOCKOB. BOAHBIE PACTeHMA ABIAITCA PabPHKOR KNCHOpuMN
§ BOZIE U CNYIKAT *KU3HEHHOM OCHOBOM JAA PbI0 U MOJJIIOCKOB,

Ha pacreHusax, TPyHTe, CTEHKAX AKBAPUYMA HA CBETY PAZMHONCAIOTEM
cUHEe3eN6HbIe BOJOPOCTH, BUAUMBIE HEBOOPYXEHHBIM [VIA30M KAIK I,
B Boze BeTpeUaOTCA U OJHOKJAETOYHELE XKUBOTHBIS, -

KopM B aKBapuyM BHOCHTCH eXXefAHEeBHO. MupHbIe PIObI IUTAIOTEN (-
CTPO PASMHOMKAIOIMMHUCH CHHEe3eJEHBIMU BOLOPOCIIAMY, RYCO‘H{&I.EVI MM
KU'X YacTel BRICUIMX PACTEHHH, HO YCIILIHO IOMIONIAOT M MENK M dci ok
kopM. OCHOBHAA MUIA XUIHBIX pul6 — XuBbie KopMa. [focaxcen e ame
¢Te ¢ MEeJKUMY MUADHBIMH PEIGKAMU, HAIIPUMeED XXUBOPOAAIMMMU, O 1
TAI0TCHA UX MOJOJBIO M YACTO B3POCABLIMH 0cobaMu, MeKyceTBEHIO GO
gbIfi AKBADHYM MOJYKET CJYMKHTL MOJEJBI0 eCTeCTBeHHOTO (Iaepu, Pyl
u . m. Kak ¥ ecTeCTBEHHBIH BOAOEM, OH IPeACTABISET CODOM 1RCJIOC Ty
CII0MHYIO CHCTEMY, HA3BIBAEMYH dKOocHcTeMoit. Takast aKOCHCTEMA IHpn
HAMUYHH COJHEYHOTO CBETA WAU JJIEKTPHMYECKOTO OCBEUIEHHUA, IIPU KoM
HaTHOM TemmepaType +18—22 °C co3gaér ycnoBusa GECKOHEUHO JQINIOro
CYIIeCTBOBAHUSA YKNBHIX OPraHH3MOB. PacTeHUs, JKUBOTHBIE U MUKPOOPIN:
HM3MbI TECHO CBA3AHBI MUINEBBIMH LETMOUKAMU. ECTECTBEHHEIE U MCITY(
CTBEHHBbIE 3KOCHCTeMB! CYIIECTBYIOT IPH YCJOBHHM TECHOM CBS3U IPOAY
1eHTOB, KOHCYMEHTOB, PeJyIIEeHTOB.

2. Ha npuMepe JeMOHCTDAUMOHHBIX AKBAPUYMOB (B MePBOM € MUD
HLIMIT pblfaMn; BO BTOPOM — € MUDHBIMY U XHIHEIMH pbiﬁaMH} COCTRE
Te TIMIEeRbIe Nenu TuTaHusa. CBA3U MeXJy 3BeHbAMH IEeTleH DUTATIHI 1 I'e
Tpagn 0003HAULTE CTPEIKAMU.

3. Chenaiite BBIBOJ O CBOMCTBAX 3KOCUCTEMEI, CIIOCOOAX €€ CAMODEI'YJiH -

npy, 06 MCTOUHNKAX SHEPTUH JJA peAyleHTOB.

[E] UayueHue GbiTOBBIX OTXOR0B

Llens paboTm: UayduTh KOJIHUYECTBO 1 COCTAB HBHITORBIX OTXO/IOH, ofipnayiy
IMMXCH B KOWKPeTIIOH KBapTupe.
O60pyaoBaHMe: (M1l KITK IPYTHE HEChI, TOJIUDTHIICHORLIC TAKETH,

Makpommp
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Xoapaborwr -+« e

1. CoBepure 8 noanruacnonmil naer MYCOR, IROTORGIY 1A hne
B BAIEM JOME MJIM FOPOJICKOI KBAPTUPE 34 CYTItn.

2. BapecyTe ero (B3BelUMBAaHME MPOBOLHTE B Tencuue 5 CYTOK, Wi
PAaCCUHTATE CpeAHEee JHAYeHHE OHITOBLIX OTXOMOB 38 OJHM CYTKH).

3. PaccumraiiTe, CKOABKO OBITOBBIX OTX0A0B 00pa3yercs B BAILICM Jii)
UM KBAPTHPE 38 OAHY HEJEI0, MECALl ¥ roj,

4. ApryMeHTHpYIiTE 1eJ1eco00pa3HOCTh UCHONB30BAHNA AJIA chopa O
TOBBIX OTXOAOB OTAENBHBIX KOHTEHHEPOB (A1 OYMAaru, crexJa, IaacT
BBEIX M3EJH, IUINEBbIX OTXOA0B U T. A.). MOKHO /1M B BamInx KBaprap
HJn A0MaX NPHMEHATh Pa3HBI€ MyCODHBIE BEADA A PASAENeHAZ ObITON
OTXOZO0B, KaK 3TO AenaloT B 3anagHoi EBpone?

5. Ilpexnosxknre MeponpusTHA ANa IPHOOILEHNA HACSNEHNA K 3KOJNOI
YECKOM KyNEType YTHAN3ALNH GBLITOBBIX OTXOAOB.

[E] U3yuenue npucnocobneHHocTH opraHuamos
K cpese oOUTaHUA

Lleab paborwi: paccmorpers Ha KOHKPETHBIX NMPHMEPaXx MOPPOSIOrauecs
IIPU3HAKH OPHCNOCOOIEHHOCTH OPraHU3MOB K CPeae OOHTaHMA.

O6opyaosanne: uyueno O3€PHOH Ualik¥, BAAKHLIA Tpenapar petunn
OKYHHA, HATYPaNbHbIN 00BEKT — kaKTyc (M1060i1) B ropuxke, Buaeoh

MEHTEL O JKM3HEeAeATENIbHOCTH BRIGDAHHBIX GHOJIOrHYeCKHX O0BEKTOR 1)
TeCTBEHHOII cpene obuTanNA.

XOAPABOTBI <+« s vt tettitiieiieisoiinetenensecnnnennsnanil

1. HazoBHUTe KAXKABIH OMOTOTHYECKHE OGBEKT {popoBoe u BHAOBOC
seanpe), Halinure B UHTepHeTe NaTHHCKME HASBAHMSA 3THX 00'bEKTOB. |
NUIINTE UX B TETPagi.

2. Onpegenure, Kakue MOPMOJOrHUECKHIE OCOGEHHOCTH O3EPHOM HafiKm
COOTBETCTBYIOT ROBAYILIHOW cpeae oOMTAHMA. BanuInuTe UX B TeTPaih.

3. HazosuTe mopdonornyeckue 0cobeHHOCTU PEYHOT0 OKYHA, KOTOMA
COOTBETCTBYIOT BOAHOM cpeae o0UTaHuA. BanUIIUTe UX B TeTpajab. J

4. O6BacHATe, KaKKue MOP(ONIOTHYECKTEe 0COGEHHOCTH KaKTyca cooruei
CTBYIOT 3aCYILIUBOM cpeae o0NTaHUA. SaNUINITE UX B TeTpaib.

£l U3yueHne BONHOBBLIX CRBOWCTB cBeTa

Lleny paGotm: nabaogars ABIeHna AUCNEPCHH i ANPPAKIHU CBETA, Hili
JINSUPOBATE M CONOCTABJATL PE3YJbTATH DKCIIEPUMEHTAJILHOTO MCCIMMLO.
BAHVA U JleJaTk BRIBOJBL O IPUPOAE CBeTa.

OGopygoBanue: n1agepuas YKa3Ka, HCTOUHHK CReTAa (HANPUMEp, JIAMIIOIH
OT KAPDMaHHOro )oHApA), TPEXTPAHHAR MPUBMA, ANPPOKIIMOHHAS peinie

- - Vaaua I v

K, BICTOMINNIC IO, Wik, Jll"ll')[)l'll'Mll. THOABON IO LIS 'l‘()l‘l“l“

II_V‘I()I( CIriL,
Xop paBoTbl « - =« <« - - e ea e
1. CoepMHUTe WICKTPMUECKYIO JIAMIOYKY C MCTOUHUKOM TOIH, BILAIONIE
! %] A, g
¢ €8, BELIEJUTE ¢ IOMONIbIO ANA(PATMEL Y3KUU ITYHOK CBETA. Hangpum
; | ) | . gy
¢I'0 HA NIPH3MYV, IOJYYHTE HA IKPaHe CNEeKTP. CraxxuTe, KAK HNILRIWTCL

nnbII0gaeMoe BaMH ABJEHHE, O U€M OHO CBHACTEIBCTBYET. | 4
2. HaripaBbTe JIy4 OT JIa3ePHOI YKA3KH Ha CTEHY, IOCTABLTE 1A CPO 11y
AMPPAKIMOHHYIO peiéTky. OnuimnuTe CBOU HabaoaeHua. O0pHCHI e, 1K1
In3BIBAeTCs HAOIIOgaeMoe ABJEHHE, O YEM OHO CBHAETE/IbCTBYeT. "

3. [MoBropaTe ONMBIT, U3MEHAH PACCTOAHNE MEMAY HCTOUHMKOM e l
' % b w
n AudpPaAKIMOHHON peléTKoil. 3aMeHHTe JAUPPAKITUOHHYIO PEILI¢ m_vlc
JAPYIYIO ¢ MEHBILIMM KM GONBIINM PACCTOAHMEM MEXAY IITPAXAMU. nie
”
(]PH 5TOM W3MEHUAACh AUPPAKIHOHHAA KAPTHHA! ) ' .
4. CaenaiiTe BHIBOJ, O IIPUPOZE CBETA. ¥ KAMKUTE, KAKOU AUAIAZ0W 1) )
ne Makcpejiia MMeeT CBeT, ¢ KOTOPHIM Bl paboTani.

A
m UccnepoBanune cpenbl pacTBopa conevn
e
M COKa pacTeHuH
Lleny paborbi: nccneaoBaTs paCTBOPEI coJieil 1 COKa pacTeHWHA ¢ HOMOIILLIG
HHAUKATOPHOH OyMard, 00BACHUTD PE3YABTATE HCCAEAOBAHHII Al QLI
suaHMd 0 rugpoause coneit u pH pacTeopa.
O6opynoBaHHe M PEAKTHBLI: NDOOHDKH, PACTBOPLI xapGoHaTa HVIPIN, €1
-
JIMKATA Kaaus, XJIOpHUAa HATPUA, XJIOPUAA NUHKaA, HUTPATA ammnurnm. 1 ‘
TpaTa Kamus, cyabdaTa HATPUA, YHHBePCATbHAS HHAUKATOPHNS Gy ML,
' .
cuipbie oBomm (orypell, GejnoxoYaHHas KanycTa, kaprodenn) u pyiere

(A6I0K0, TUMOH, rPyIIA).

% 4 6 69 9> ¢t 0 v o oo ds e e bel

XOApa6o1'|,|.‘la.'..tu............

I'udponus coneil
B tpéx npobupkKax 6es 5TUKETOX HAXOAATCA: '
pacTBOpbI Kap6oHATA HATPUA, XJIOPUAA HATPUSA, XJIOPUAA HALKA {(nagn

nHT 1)
pacTBopsl cyabd)aTa MUHKA, HATPATA KaMdd, CUAMKATA KAaJu (napu

nar 2);

pACTBOPHI HUTPATA AaMMOHHA, cyasdara HaTpud, kapbonara Marpuy
sapuaaT 3). .
( Hoayuure y y4UTend TpU NpPoOMPKH B COOTBETCTBHY ¢ HOMEPOM BRILEID
a S
napuanTta. Hecjiepyire pacTBOPH ¢ MOMOIIBIO VHUBEPCAJLLUON UHJIMICNTO]
noit oymarn. Onpeaeanre, B KAKOHM M3 TIPOOBPOIC NAXOANIACEH KNI
— ——
7299
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HLIE B UHOIIEIME YDABREAUS! peainil rupoinan,

Hisyvenue pH corxa pacmenui

OcTpeIM HOMOM OTpeKBTE HEGOMBLIYIO ILIACTHHICY O OBOLLA MAN p
Ta. [Ipnnoxkure ¥ Hemy [IONIOCKY YHUBEPCAJILHOW MHANKATOPINOM Oym
1o mkane onpenenure sHauyeHme PH coka u caenaitre BriBOA 0 cpese
TBODa B COKe. 3aIHIIATE Pe3yILTATH B TeTPaib.

HUayueHue cocrasa nousn

Uenb pabortbi: uayunrs Mexanmaeckuit COCTAB MOYBHI, MOAYYUTH OM
HEIH PacTBOD M MCCISAOBATE €r0.

O6opyaoBaHue u peakTHBb: N0YBa, AHUCTHIIAPOBAHHAA BOAA, IPOGH
Jlyna, BOPOHKA, NaG0pAaTOPHEIN ITATHR, GyMaytHbIi PUALTD, CTEKANN

NIaCTHHKA WM 9acOBOe CTeKJ/I0, NUHIeT, CHHPTOBKA, JaKMycoBas 6ym
Ka (kpacHad U CUHAA).

xonpaeo.ru.“"'"""00-0000.00«»0&0,oaoowavooooooooo.l

Mexanuveckuii ananusz noyent

1. BanmonHuTe TPOGUPKY HOUBOIE A0 BBICOTHI 2—3 cM. Haneitre aucy
JIMPOBAHHYIO BOLY, 00BEM KOTOPOH ZoJkeH B 3 Pasa npeBpIIIATL OO
TOYBEI.

2. 3akpoiiTe npobupKy NpobKoii U TIDATENHHO BCTPAXMBANTE B Tote
1—2 muHyT, 2 3aTeM wepes Jyny NorabmogaiiTe 3a ocakIeHHEM Wies:
TIOYBRBI ¥ CTPYKTYPOI OCAJKOR,

3. OnuuiuTe u 06bACHUTE CBOU Hal0awoneHn4d,

Honywenue nousennozo pacmeopa u onwvimbl ¢ HuUM

1. Ilpurorosbre Gymamabrit ¢huIsTpP, BCTaBRTE €r0 B BOPOHKY, 48l
TUICHRYIO B KOAbLe 1uTaTuBa, IlomecTure nox Boporky YHCTYIO CYX VIO Il
GUpPKY M NpodUIbTpyiTe TNOJTYyYeHHYIO B IIEPBOM OHLITE CMECH TOM fild
BoAwl. Ilepen hunsrpoBanuem cmecs He cJaenyeT BCTpAXMBaTh, IIouBa 0
HeTcA Ha puabTpe, a cOOpaHHLIH B npobupke GUALTPAT IPEACTABISICN
00H NOYBEHHYIO BLITAKKY (IIOYBEHHBIH PacTBOp).

2. HeckonbKoO Kaneas IOYBeHHOT0 PACTBOPA TOMECTHUTE HA CTEKJIA I
TUIACTHHKY M C IIOMOIIEIO MHAHLIETA OAEPIKATe 6 HAaj POPEeNKOH A0 R
buBaHuA Boabl. Yro mabmogaere? O6nacEmTe.

3. BoapMUTE JBE TAKMYCOBEIE OyMaxKku (KpacHyIo i1 CHHIOK) U CTCKN!
HOW NaJOUKOI HAHECUTEe Ha HUX NOYBEHHBIH pacTBop.

4. CaenaiiTe BEIBOA IO pe3yabraraMm HaGaoneHEnii.

] Usmepenue YAenbHOW Tenno0éMKoCcTH BOAbI!

Llenbr pa6orwi; sakpenurs 3panms o opouecce TEITOOOMEHa, TelAonm

PABHOBECHH U TeIJIOBOM GasiaHce; COBEPLICHCTBOBATL YMEHHE TONBAONNT I
CSs1 TEPMOMETPOM.

——

| 360 Tema i

Ko
Oﬁopynonam«r TOPMUMET|L, DECH] ¢ PIioneeom, Mﬂpm.iii LTI, 100
' o HBBOCTHONO MEYI'A
puUMeTp, criikan ¢ N, KLAOPRHMETPUICCROE PEJLO 1 1MBHeCTN
rp, © ‘
N A HUTH, MO, TTPOMOINTCIILIUAH Oymanrn.

s s p Y
P @SS P e G e s s P ™ e e anm s D

xonpaso‘u»n-aoo¢ooooooooooooo

1. Haseitre B kasopuMeTp 120 MJ BOABI.
. AsMephbTe €€ TeMIIepaTypy. 3 o
g Onycsm-e B KAJIOPUMETp HATPeTHIl B ropAyeil Bojie METANNNIECK
' CTHA.
wMIAREAP (3TO cAenaeT YUYNTEAb), TEMIEPATYPa KOTOPOTO ua:(; e
i TeX nop, NOKa TeMIIEPATYP oL,
4. TlepeMenInBamuTe BOLY A0 A
PyIo onyixen OUAHHAD, He NepecTaHeT U3MeHATHC. H3aMepbTe TeMIICIVEY

FE i YEILLO'M
IY5 BoIHpTE LUVIHHAP U3 BOABI, ofoTpHTE ero 6yMasKHBIM MOJOTEHIL

7 ChTe.
111 cangeTKoN 1 B3Be e
6. BHIYMCAATE KOJXUYECTBO TeIIOTE], OTA2HHOe IUINHAPOM BOAE (@)

Q, =mycy(t; - 1),

_— - - & TR, W
em Macca IIIMHAPA, ¢y yAeNbHAS TEIJIOEMKOCTD BEIecTna, :
! UnTeN
I;:;TODLI‘O M3roToBJeH HUIANHAD (Ha3BaHUE BeIeCTBA noncxam"e'r y l"...,.J. |.).
— HauyeHHe HAZOBET YUWTEJIL),
aTypa omuineApa (3 yv
t HavyaJpHaA TeMIep o~
— €ILIOBOT0 PaBH
VJIMHADA B COCTOAHHHA T
{ — TeMMepaTypa BOABI U II -a?
7. KoJuuecTso TEIJIOTH &, OTAAaHHOE NHJIAHAPOM, PABHO KOJ ::m”m cv
: n, — . = eldb 3 .
TeIOTh, NOJYUEHHOMY BOAOH, R, Q,=Q,. B cnglo fTefng A R
¢'TBO TEILIOTE, TOJyYeHHoe BOAOH, PABHO: @) = Mmool uh . Tme zm.l,,..w
J - 2 — Ha4YaJbH Mo \
A TEIA0EMKOCTD BOABL, {5
¢a BOJIBL, C yaeabHA .
pa BO,EH:I’ t2— TeMIepaTypa BOALI K NHUJIMHADPA B COCTOIHAN TEIIOBOIO §
*

Q,

BhluvicTHTe YASTBHYI0 TEIIOEMKOCTD BOABL: € = Jrry iy

HOBECHA.,

7 g TU  BOJAN
8. CpaBHMTe TNOJydYeHHOe 3Ha4YeHHe YAeNbHOU TeIIoEMKOC it

¢ TAaGNAYHBIM. 5 -
0. O6BACHUTE, IOUYeMY NOTyYeHHOe BAMH 3HAUYCHHE YAeNBHON TCIl
O b4

orpent
KOCTH BOAKI He COBNajaeT ¢ TabnmuubiM. Kak MOXHO YMEHBILUATD 11 |

7 oli paborte?
(10CTh H3MEPEeHUi B AaHH ) } -
10. OdopMuTe OTUET O MPOAEJaHHON pafoTe H caeaiTe BEIBOJI

(] Y3yueHue n3obpaxkeHHs, AABAEMOro NHHIOH

R ALY
Liens paGoThi: HccaeJOBATh MOJTOXKEHHE 1 xaparc'repunaoﬁpa:ﬂenmt
CHMOCTH OT PACCTOSHHA MeXAY IPEAMETOM U JINH30H.

oro (xr
O6opyaoBaHHe: NROAKOBSINYKIAA JUH3A, JaMIIOUKa OT Rapzmm ::c ,,.I,,
. i ' > 3 h
HADA HA LOACTANICE, JINGOPATOPHBIA HCTOUHUK IUTAHMA, JuHela, )
- 301
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I, Onpe Y
R .3. "m-.mnv oryenon prooTosine AT SO 2roro oy e
pkis Maﬂ; KO0 thoOpa e e Yanreunuro npeamMirTn, mmpmwi' \
A3 Mo
- q,o;cyc;:; I:[)ICHOM. B M OUYNRe paceTomime o S, A0 n
Y PACCTOAHUIO JIMH3LI, 3anumuTe suayen
PACCTOAHWUS JUHIE! B Tabaury, ’ e T
2. ITom g
t naoul:..(:)THTe BRJANYEHHYO JIAMIOYKY OT JIUHSE] Ha PACCTOH LUK
i "m‘:n 'tbuuymun'u. Noaywure wérioo HOOOpUM oL Jramunl'm
SKpaHa. a PETE pacororine oy ABMDDRI A0 AMBaR W oy B ITHTN
2 H HIIUTE Peayasrnteg namMepeusin v ralnngy -
. llhpeMemante maMnguicy g troen
W JIAH3e H KaKIbLiit :
W oo pas Aofunn '
ﬂ;:mm . s:r;c::;snsoﬁpa)mnua. Hamenafite pavcTodne or JaMnonn
bl 10 3KpaHa, 3anucLiBaii
on 0 UTe ZaHHEIe B Tabauyy 9.
\PirETepusyiiTe u3o6parkenne JIAMIOYKH, TIOJIVYAOILIEECs 1 ich

.| MPOEKTHBIE
Y UCCNEAOBATE/IbCKUE PABOTbI

BrimonHeHMe CTAPIIEKIACCHUKAMM O0A3aTEBHOIO WHIMBUAYAJLIOIG

) [P0eKTa IPeXYCMOTPEHO HOBBIMU 00PA30BaATEILHEIME CTAHAaPTAMMU.
IIpoekTHAA NEATENBHOCTE — CaAMOCTOATENLHAd TBOPYECKAas NOHTeAL

0CTh, PEe3YJABTATOM KOTOPOM ABAAeTCA HHOPOPMALUOHHBIH TNPOHYKIT

1) OPMJI€HHEIH IPOEKT, 00JIaJar0IINi HOBU3HOMH.

B pa6oTe Haa NIPOeKTOM UJAU HCCHEJOBAaHHEM MOXKHO BBIZEIUTH 6 e

1HO#,

AOM CayTuaK, i 3a”ecuTe STY uHbOpMAaLHiQ B Tabauiy 9
Al 1-# aTan — NOATroTOBKA: (GOPMYJINPOBAHUE TEMBI, LK M 3auay, otpa:
JwIeHTe UCTOYHUKOB HHGOPMaLWK (CIINCOK JUTEPaTyphL, caiiTel Uurepne
til, CPeACTBA MacC-MeAUa U ApP.) A4 JOCTHMKEHHA Pe3yJbTATOR U PCILICH A

1I10CTABI€HHEBIX 3a1aY;
2-11 9Tan — NJIAHHPOBaHMe: BHIOOP CIIOCO0OE OTHOPA U aHATHSA Mo

MUY, paspaloTKa I1aHa AefiCTBIUIf; BEIABHIKEHHE PHIIOTES, KOTopLie Oy

L& _E:crom-me | Xapakrepucraxa wosri
hokycHoe OT npegmera OT AMHIL o -t B AV IIOATBEPACHEI HJIN OIPOBEPTHYTHI B X0Je pa6oThI;

NHH3bL F, em A0 NHH3L! naobpawenus | ACHCTBHTERD- 3-11 sTAn — HCCJAeIOBaHHE: PAspafoTKa METOAMKH IMPOBEICHMSL BICCT
— = d, cM R Hoe (MHUMOoe) [MMEHTA U e€ peaIM3alllud B IPOLecce BLIMOJHEHHA IPOeKTa;

; - . d>2F B —— 4-i1 aTan — noABegeHHe UTOTOB U (POPMYJIHPOBAHME BHIBOZOB: H1LILIIL

| R e S ¢coGPAHHON TeOpPeTUYECKOl U 9KCIepUMeHTANLHORK HHPOpMaLUU, ohopm -

= - NCHUE U 3allUCh PE3YJBTATOB YMOSAKIIOUEHUE ;
™ T 5-if aTanl — NpeICTaBJIeHHE PEe3yJILTATOB: IIOATOTOBKA IMIPEICIITWILMN,
WMCTYIIEHNE ¢ OCHOBHBIMY UAEAMU NPOBEAEHHON paboThl, YHACTHUE It Itk

Y'HOHI AUCKYCCHH;
6-i1 sTan — pedUIeKCHA: CAMOONCHKA U OIEHKA PE3YILTATOB 1 IIPOILECH

pPuOOTHI YUUITENIEM, OIHOKJIACCHHKAMU U AD.

B sToM paszgene yueOHUKA NpPUBEAEHbl €CTECTREHHO-HAYUHEBIE KGO
MEHTBI, KOTOPBIE MOTYT NOCAYKUTE OCHOBOM JIJIS BAITIEI TBOPUECKON pfio
111, IfoaToMy O3HAROMBTECH CO BCEMH HCCISAOBATENBCKUMH DPAGOTNUMIL,
otpegennTe Ty pabory, KoTopas Bac Hanbosee 3aMHTEPECOBAJIA B KOTOPY IO
15 ZOJKHBI 6yaeTe BHIOIHUTE A0 KOHITA yuebHoTo roga. Eciu BBI daxorn:
'¢ HA €€ OCHOBE NPOBECTH COOGCTBEHHOE MHANBUAYVAIBHOE HCCIEZOBLIING,
puéoraiTe 110 NISHY U3 IIECTH ITAIOB, NEPEUYHUCICHHEIX BhIIIe,

5. Cnenaiite Bh; :
: BOA O 3aBHCHUMOCTH Xa
aKTepa u K
AHUA IPEAMETa 40 ANHiLL, P Pa 1306paskenns or pace
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BN navecTBeHHOe onpegeneHwne
Ba)KHeUWHX NpUMeceH B Boge

BusyanwvHoe (oprasonentuueckoe) onpegenenue
floKa3avenieH sofpl

BossmuTe npo6ul BogL us Pa3JIMYHBIX IIPMPOAHBIX UCTOYHU KO
PEXn, 03epa, npysa NI APyTOro Bogoéma). 3a6op npobsr JYHING O :
BJIATE C MOCTa WJIH JIOAKH Ha I1ybuHe npuMepHo 50 ¢cM B 06BEME 1t .
KHX JINTPOB, COGII04as IPU 9TOM MepEL IPejoCTODOXKHOCTH. BEUMANY
H3yduTe BHEINIHUH BuJ 00pasna BOAbI: IiBET, 3amnax, IPO3pPadHOCTh,
M€ TBEPALIX YaCTHYEK MM MACIAHUCTLIX 3arpa3HeHnii. BHecure n

AeHuA B Tabanny nokasareneil mo KaXXAOMY HCTOUHMKY oBpasin
(radua. 10).

Moxasarenn _
noaM ‘ Npoapas-
Herom- User nocT Janax Bryc
K (mymwoct)
Pyusll
Powxn
| Olopo
| 1Tpya

Onpepnenenue xapakTepa u MHTeHCHBHOCTH 3amaxa. 3anax BOZBI 3
TEJILHO ONPEAENATE B IOMEIEHUH, TAE HeT HOCTOPOHHMX 3aTIaX0B. i
TOTO, BaX{HO, 4TOOLI 3anax OZHOHN M TOI e OpoOBI BOALI OIIpeaesisi
CKOJIBKO YeNOBeK (ABa—TpH).

B: KoJn0y o6béMom 200 mn maneiite 100 M HCCAENYeMOi BOALI, 3018
T€ e€ IPOOKOM 1 cuNBHO BaBoaTaliTe. Bpranre OpPOOKY U onpenennTe X

TEP M MHTEHCUBHOCTD 3amaxa HCCIeAYeMOl mpobs: BOZABI C ITOMOLLLIO I}
auay 11112,

Tasmna
XAPAKTEP 3ANAXA BO

Xapakrep 3anaxa AHanor sanaxa

Heonpenenénnvri

Her ananora

T'paBssuCTBIH

CepoBoroporHbIit

3anax cesa, noxoca

TyXABIX iy

304

Wiesoponarensckue pabi

' JlpesecHm

(censteatige nyna. £

L ilﬂ!__ﬂh’hunu AHanor sanaxa |]‘
‘ Wi xasii =Il.necelm, FUCTOUOrO HOBAY R '

|
‘ Il pensi

Cnemescnaxammifl 3€MJIN ‘

KopEI A€PEBHEB, MOKPBLIX OTIHIOK

7 u
DeKaNBHBIKM CTOYHBIX BOJ, THIJL

13070 THbLIT THHLL, A4, LBETYLIEN 3ACTONHOM nojiii

1IBeTOR, OrypIOB, A610K

A pomaTHEIH

Tasymia (2
MHTEHCUBHOCTb 3AMAXA BOjbl

|

XapaKkrepucTuka 3anaxa |

L WHTEHCHBHOCTL 3anaxa

()ueHb CUJISHBIH HTeHCUBHBIH, CPA3Y OLLYLIaeTCH -

TuéTIHBBIN YyBeTBYETCA OTUETIHBO ——

L yTEMO 3aMETHBIH O6Hapy#uBaeTca 0e3 TPYAA

(nabbli

OwmymaeTca He CpPasy, HO UyBCTBYETCH, CCIH COtPU/ANTH
YUTBCA

MoskeT BbiTh 3aPIKCUPOBAH TOMHKO OTBITHBIM NIt/

(OueHp caaOKH WM OT-
RaTelieM B JafopATOPHH WK OTCYTCTAYET BooGIIW: |}

¢YTCTBYET BOBCE

Onpexesenie BEyca BoAbl. OTMETUM, UTO BKYC CTOUT OmpeeaaTs Tk
ko y Tex mpol BOABI, KOTOPbIE UMEIOT cnabpIil 3armax WM He UMET ero nu-.
isce. OmpeneneHye AaHHOTO TOKA3aTeNs BOABI OUeHb CHJIBHO 3aBACUT 1
JIMYHOTO OMBITA HCCIEAOBATENS, [I0ITOMY BIOJNHE JOMYCTAMO, HTO HCCACAD
naTesiu 6yAyT 9YBCTBOBATH PABIMYHbIE IDUBKYCHI. IIpoby B?Abl 20 ma npo-
KUOATHTE Ha IAUTKe. Ilocie eé OCTHIBAHUA A0 KOMHATHOH TeMIEPaTyphl
10—15 MJ BOJBI, HEe MPOTAATHIBaA, 1—2 MIUHYTBI MOXEPXKUTE BO PTY, 10t
TECL MAKCHMAJIBHO 32J€MCTBORATE PEIENITOPHR] A3BIKA U Héba.

Onpepenenne KBeTa M MPO3PaYHOCTH/MYTHOCTH BOJBI. XUuMUKH O1pe

0T I[BET BOABI ¢ MOMOIIBIO cIenMAaJbHON HIKAJBI LEETHOCTH. | {ueers

(3¢
4 Yucran BOAN 1Q

HOCTB — 9TO ONpeHeJEHHbIN I[BETOBOI OTTEHOK BOJBIL.
JWJKHA UMETh MTOYTH HUKAKOrO 11BeTa.

B ¢MOHCTPALIMOHHYIO IDOGUPKY pbicoToit 15—20 cM uan c'remmum.lfi
IWMAMHAD HANCHTC UCCHefyeMyIo BOAY, IMOX HEro no.no;xm:f& Jguer Gedloil
Gymaru (n Kadeerne (Goua). BanoJHuTe NPOOUPKY BOMAOR JIO BHICHTL
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Mccnepomatenmdicin pafint



-

nu VL CML UM PRI O HOCT ) nojoa, |Nll’{'Mll‘l‘|ll|llllJ| nojxy cChnepry
A0CTNToMnNom ()()IC()II()M OUCNCICHUMH, ”l-l()!![lll'l'n IIIIII()()JNE(‘. TOUNOC M
OTTeHKa: CAabo-3KeNTOBATAN, CHETHO-CHTORNTAN, JKEITAH, NUETencn
JKeJITaA, KOPUIHEBAH, KPACHO-KOPDHWYHEBASA, APYTIH (YRAKATC — 14014

Iaa onpepenenus myrHOCTH BOABI MEPHBLIM LMAHHIAP C HPO3PI
AHOM YCTAHOBUTE HA PAa3€THOH MU KHIIKHOMK CTpaHHLUE ¢ TeKcTOM. [0
BajiTe B NUAMHAP IOPUMAMEU 110 10 Mn BOZY I3 AaHAJIHU3HUPYEMOTO NI
Ka 10 TeX MOP, MOKA TEKCT, Ha KOTOPEL BBl CMOTpUTE CBEDXY 4epe 10
BOJABI, HE OyAeT pacnypiBaTHCH.

HaMeprTe nuHeiiKoi BBICOTY cTON0a MXUAKOCTH. YCJIOBHO npuKHmn
CTeneHp onpejeneHus NPOIPAYHOCTH AMCTH/IMPOBAHHOM BoAnl 3n I
OTIPEAEINTE CTENeHb PO3PAYHOCTH MCCAEAYeMOil mpobbI, pasaeaun m
Ty €€ cTona Ha BRICOTY cronba AUCTHJIIIMPOBAHHON BOABI U YMHOKINS
AYYEHHBIH pesyabpTaTt Ha 100% .

Onpenenenne Haamuns npuMecei, ocanka. B xsyxauTposyio Konly
Gepure uccreayemyio BOAy, B30onTaliTe €€, mocraBeTe Ha crTon. ‘I
1—2 gaca OXapaxkTepu3ayiiTe 0CaZioK B TaKol rpaganum: OTCYTCTBYE'Y,
SHAYHTEJLHBIN, 3aMeTHHIH, Gonbmoit. Ecim 0CafO0K €CTh, ONpPeAeHANTe
XapakTep (XJonbeBHAHLIN, NecyaHpId, WINCTHIA U T, 1.) U IIBET, & Tl
ONALUKTE OCBETJICHHE BOABI Haj ocankom. Harmuue macen OLIEHUTE Thi

H3mepenne nnotHocTH Bogb!

st u3sMepeHnus MIOTHOCTH BOABI noTpebyeTca apeoMeTp, MOIBONAKN
CA€JIATE 3TO ¢ TOYHOCTHIO A0 THICAYHBIX AoJeit, Onycrure apeoMeTp N
KaH ¢ HCeaeyeMbIM 00pasioM ¥ yaHaiiTe MJIOTHOCTS Boae!. IToMumo «
MEPATYPBI MLIOTHOCTE BOABI 3ABUCHT OT CONEPIKAHUS B Hel pacTBoOpén
BellecTB. lIporeanTe ucnniTanus ¢ KaXkALIM U3 00pPA3IIOB U Pe3YNBLTATH
HecuTe B Tabnuny 13,

Onpenenenwe peaxnun cpennt (pH). 3To moxere caenars ¢ IOMOII
YHUBEPCAJIbHON MHAMKATOPHO Gymaru.

Onpenenenne oprammueckux remecrs. K uccnenyeMbimM obpasuam A
0aBbTe MO HECKONBKO kaneas 0,5% -x PACTBOPOB IEPMAHTAHATA A
(MapraunoBKu) ¥ CEePHOI KUCIOTEL. ITpu HarpeBaHuM NpPOMCXOZUT HIMEN
HUE OKPACKH, YTO FOBOPUT O HAIMYKH B BOJIE OPraHUYeCK UX BEILIECTR, ¢
COOHBIX OKHCNATHCA PACTBOPOM II€PMAHPAHATA KAJTHA. 1

Onpegenenne xnopua-Houon. Hna aToro k uccnegyeMbim obpasuam ao
6aBbTe HECKOJBKO KalleNhb PacTBOpa HUTpaTa cepebpa. Ecau pacTBopia nio
MYTHEJIH, SHAYUT, XJIOPUJ-HOHBI IDUCYTCTBYIOT.

Onpeneneune cynnpar-nonos. IlpoBoanTca Takum e oGpazom, e n
NpeAriAyLee UCCAeROBAHME, TOJNBKO ¢ A0GABIEHNEM HECKOMAKMX Katienn,
PACTBOPAa Xnopuna 6apus.
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, 3 o
QupoacHEBUE HMIBG REeIN (1), B upoling neeeayemitx oGiuesinon i

B e 34 WINN EORIETITPIPORAIIONR 1H0THOR l(lt('..}l()'l‘l.llJ:;.ll:'.:‘l':::l(lll;'l;:
3 MMIYFLE & 00 GICHENCTIMST HOLION JKCICH (1) n nomn, y .;‘M..M"""".

Hocde oxanngiennn aobanire 3—4 u:fm.nu pac'ruo]')‘n po,:lnm:';ll‘. p—

OKPANIHBAHUC PACTHOPOB B KPACHBIH IBET CBUAETENLCTHYC

nonos xkemesa (111).

Onpegenenue nonos menu (I). K npo6amM MCCAEAYEMbIX OOPHIOE

7 fer n Men
funbTe paCTEOpP aMMHAKa, KOTOPHIH NP B3AUMOAEUCTBUH C MOHAM ,‘ p:(w
% -3eIEHOTO 1IBETA, KOTO{ G
KM OCHOBHBIX COJIEH CUHE
uhipadyeT cHavasa ocaj e
unrem B u3ObITKe peareHTa o6pasyioT pacTBOPUMbIE AMMHAKATEL MO/
MMICUMBHOIO CHHETro IBETA:

Cu?* + 4NH, - H,0 = Cu{NH;) 2* + 4H,0.

Oupenesenne HOHOB MarHmsd. K npobam mcciefyeMblX obpasuon Ao

Y ‘rpmy
finsLTE IO 5 Kaneslb pacTBOPOB XJAOPHAA aMMOHHUS, ruapodocdara ||:|m|"w
\ amMpara. IIosBIeHNe OENoro KPUCTAJNNNYECKOro OCajgKka aMMm
l ) 2 :I 1] ..4 .
marEnii-gocdara, paCTBOPUMOro B YKCYCHOU KNCJIOTE, CBHAETEILCTIY R

0 HAJINYHMH B BOAE HOHOB MarHusi:

Mg2* + HPO?" + NH, - H;0 = NH,MgPO, + H,0.

Oupenenensie HHTpUTOB. K 2 Mt nccaeayeMoil BOAR AobaBnTe 2 Mil (i

Y n
WNOJIOTUYECKOro pacTeopa i 2 MJ PUBAHOJIBHOTO pacTBODA (1 Taduerry |

I11HOJIA, KYIUJIEHHOTO B alITeéKe, PaCTBOPAIOT B 200 mn 8% -i commm.i :i:lu
IHOTHI) ii)c.vm [oABJgeTCA OMeHO-PO3ORAaA OKPACKa, 3TO TOBOPMT O 1E/NIY
(*UMOCTH YPOBHSA COJePKAHNA HUTPUTOB B BOAE.
Tamnnga 130
XAPAKTEPUCTUKA BOALI MO XUMUYECKUM NOKA3IAILIIM

| Moxaza- : ‘ | I
;::: p:::::“ ?l::i::- Cl- soa' Fe3t Cu?+ Mg2* l NO',
HUcrou- (pH) Bewecvea |
HMK |
Pyuej 7 : 7 | all
. pel;a ] / ) ! M*L i e _FL =
ang; B \E { |
";)Y.!l } i | 1 _ L

CpaBHHUTE Ka4yeCTBO BOABI K3 PA3AMYHBIX HCTOYHIUKOB H eé 1|pu1‘(();:1|,|||<::":"|:
/15 GBITOBBIX M MPOMBIIIICHHBIX HYXHA, UCNONB3YA H[zene.l'l‘bl!().':l wy ..”m
Mbl€ KOHLIENTPHILUN, KOTOpBIE Haﬁﬂl{'l‘e B CﬂpﬂBO‘-lHOlr(l Jl_rll'::I::"l::: :
Wureprere. 11peanonnTe ¢cBoU Crocodpl Yy IIeHNH KATCE .
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4 LNocobbl yayywieHUn KavecTsa BOADbI

Mpurotosnenue 6uonoruveckn akTueHoi BOA b

B noMamnux
e y};:no.nnax HECJICHCHO LIONYUNTh Pushlinie RANLLI HUONO):
by ox: T&tnyro, HaMAarHU4eHHYI0, cepebpAHyI0, Kpemin
HUTOBYIO (Taba. 14). Mun '
. . €paJibl, YCTAHOBKM
AKTHBHUPOBAHHOM BOJB] ’ e i
CTAJH AOCTYIHEee, OHU

. TIPEeACTABJEHDI B AT

TOPTOBOM CeTH U NIPHUMEHAIOTCA BO MHOTHX CEMbSAX. g

TAwnmn
NOAYYEHWE AKTUBUPOBAHHON

AkTuBMpOBaHHas Boga

Bua sogm

Cnocob nonyyenus

Boacnposoanas

HaneiiTe B oTKpPBITYI0 BMKOCTS 11 0CTABBTE 1) Trvw:
HHE CYTOK ANA YAAJISHUA OCTATOUHOTO X0

Tanaa sogonposoanas

3aMODPO3BTE OTCTOAHHYIO BOAY M JajiTe eit pae:
IpH KOMHAaTHOH TeMIeparype

Tanas cueropas

Pacronure yncryio mopunmo cuera TIPH KOMILLis
TeMIepaType

Cepebpanas

IonosxuTe Ha CYTKM B OTCTOARHYIO BOAOOPOHO/L
HYIO HJIH DPOAHMKOBYIO BOAY cepebpo (MoHeTy,
JIOXKY HIH 0BETUDHOE yKpaldeHue)

O6orawénnasn cepebpom npu
TMOMOINY HOHATOPA

Henaiite Bcé no MHCTPYKLIHH, npHAaraueicH
K HOHAaTOpPy

Kpemunepas

OcraBbTe KYyCO4YeK KpeMHHUA Ha CYTKH B BOge

Ilymrutosasa

ITomecTuTe ®ycoK myATHTS HA CYTKH B EMKOCT
¢ BOAOH

#HuBas n mépreasn

denaiite BCE N0 HHCTPYRILUAM, IPHIATAEMBIM
K YCTAHOBKAM I10 TOANOTOBKE AKTUBUPOBAHIION
Boxs1 (VIIB-3-1 u ap. Tunos)

Maruuraas

IToasecsTe MarHuT Ha nepuoa BKCIIEPUMEHTH

C BHEITHeH CTOPOHBI DT CTEKIAHHON GAHKN
C BOZO#H

UTo00 MeAIIIAe TR it ¢ JIYROM DRIMeernTe o withoantal copothicn
T ILOOICOMIEIICH 1 YME[HITo HONANPANTE Sepei et WCTARNPONAIION e
N0 pAadHOIo wih (1o crONONON JIoNCKeE).

o6l ofecinoiuT pasBllOMepHOCTh B OCRENIEHUU, UCHed KIDEA DI
4—4 gHa nosopauusaiite KopoGry. Hacroaumme ECTECTBOUCI I TATONN
(HeIHEeBHO 3AMMCHIBAIOT B TeTpaan HAGMOAEHUHA, B MPOBEJICHNY onBTon
NOSMOJKHE! OTpeseNéHHBle KopperTHBsl. Ecin B KoMHaTe OfeHl: TEILNG

it BOBAYX JOCTATOYHO CyX0H, a YK HAUHHAET BAHYTH, yBEeUYELTE IOJIUB /IO
2—3 NOMeK.

Yepea 2 HefleIX YK IOAPACTET, CpexbTe eTo A0 OCHOBAHUA, PAAIOIKITE
110 HOPLMAM COOTBETCTBEHHO CEPUAM JKCIEePUMEHTOB, U3MEPBTe JULIY
icex nepwreB. CyMMapHas BeTHYHHA 1 6ynetr UTOrOBHIM IIOKA3ATENICM, Cpee
JaiiTe BLIBOJ O BIMSHNM PA3IMYHBIX BUIOB BOAEL HA POCT pacTeHmii.

CalaT ¢ JYKOM, BBIPAlLIIEeHHBIM CBOMMH DYKaMH, OyaeT anneTuriingm
¥ [IPeXPACHBIM AOTIONHEHKEM K obeny.

BrimopakMuBaHHe BOAbI

I} HOMALIHUX YCJIOBHAX YHUCTYIO CTPYKTYPHPOBAHHYIO, TIOJIE3HYIO /Ui G0
POBbA BOAY MOMKHO NONYIHTH METOAOM BuIMOpaskuBaHudA. JIEA nmeen
CTANTHYECKYIO CTPYKTYPY, COCTOHINYIO M3 MOJEKyJ BOABI. Hunopoaisuim
IIpMecAM, B TOM 4HCJIe PaCTBOPEHHEIM B BOAE CONAM, A38M M K{MICITE
J1AM, IPU 3aMep3aHMN He OCTaércs MecTa B KPHCTAIMYECKON DeINGTI,
OHM CTEKAIOT TI0 CTPYKTYPAM KPHCTANMYECKO PeleTKH BMeCTe ¢ anrp
HEHHBIMM OCTATKAMM BOABI. ECKH IpOIecC 3aMeP3aHMA OCTANDWITL. Tl
remnepaType ot —1...—6 °C, To B KpUCTaLIMKaX JAbAA OYAET TOJNLICO LTI
poza. JKuaKuk ocTaToK — «OynbOH» U3 npuMeceii, conell U PACTHOfHL I'pi
31 — BpeAeH AJd 310POBbA YeJIOBEKA. Peub HAET HE TOJABKO O HATOJOIHY
CKUX UBMEHeHUAX B KPOBEHOCHBIX COCYZiaX H CYyCTaBax MM O 3alleceitny i
PKAHZ U KJIETKM UYKEPOAHLIX coefuHeHuu. [lokasaHo, uTo HEeKAUGCT eI
Haf BOAA OCOGEHHO BIMAET Ha HYHKIMU MO3ra, Ha TPU UETBEPTHU coerosn
(11ero N3 BOJABI.

OnblT TOKA3aNl, UTO BOAY Jy4lue 3aMOpayKHBaTb NPH TEMIICPITY |}
~1...—6 °C, ocTaTOK CauBaTh, B HEM OyAyT BCe BpeAHblE TPUMECH. 3n noun
IpU ZaHHOH! TeMIlepaType saMep3aeT IPHMMePHO ABE tTpeTH BoAbi. Butmupi
JKUBAHHE MOKHO MPOBOAMTL B MOPO3MJBHOI KaMepe, yCTAHOBUL peryasn:
Top Ha —4...—6 °C. B KauecTBe EMKOCTU TOROHAYT KACTPIONH, IJIACTHIO
Bbie CTAKAHBI, OYTLIJIKH CO Cpe3aHHBIM IODJALILIKOM. Boay o6A3aTCahie s
KpblBaiiTe KPLIIUKOH MK IONUITHI€HOBLIM IIAKETOM.

Jlns BBIIOJHEHENA BKCIIePUMEHTa IPUrOTOBRTE HETHIPE OOUHAKORLIC (1M~
KOCTH Aas BoApl o6bémoM 200—300 M, paspesas MIACTUKOBLIE Dy ThljKEn

nononaM. HUMKHIOW 4aCTh UCNOAL3YHTE TTOJ BOAY, BEPXHEH, ¢ snKpyHen

HOIl KPHILIIKOH, 3aKpoliTe BOAY.
EBMmgoctu nponymepylitTe, MEPHBLIM CTAKaHYHUKOM HANCHTC OLW IINKOHO0
KOAMUCCTNO HOJ/LIT 1 IIEPBYI0 — KUIAYEHYIO BOAY; BO WTORYIO Jby1o

ONBIT MIOTpPeE —
o Bngazs:{ewcsi; 4 HeGosbIuMe ro0BKH). Cy6erpaToM asa BBIpanigne
HHOX 3€JIEHN MOJKET CAYIKUTEH 3eMJisd, ONMHJIKH, peunoii n"

COK HJIH BarTa.
i a JIYKOBI/IIIBI BBRICAMVBAKTCA B HEOOMbIINE OOHOPA3OBLIN 11hn
1€ CTAKAHYU KU, KOTOpbBIEC HAAO NPONYMEDOBATE, '

HUcenenonatesbckme pnﬂ
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CET s YR OAY (v, Mupaund: nrpesy e
. e ' R : e
- 1 Drronyio FPRINYI0 Bosy (nanpumep, nocae MBEILA ITOCY )2 1 ey

yl;;»r- BONY, onpatennyo sesénkoit nap Mapraomcaft '
0OYANNTY oy 7 ) |

oy i UMILOEYM ¢ NoZOI Ha 6—7 uacon i MOPOBHALHYIO KuMepy

. » €CJIH SKCIEPUMEHT NIPOBORUTCH B 3uMHee npema. Peayn |.
HaOJIIONEHNA 3anIuLINTe B rafuuy 16, .

QI QPO IO T, AT DITIHOCTL PRETHORI B T ., O DOSyS e
LOEIABTe oAy (e npumepn aann Taba. 16).

TAunIA
XAPAKTEPUCTUKA PACTBOPA MblJIA B 3ABUCUMOCTU OT TUINA BOJ

MonyueHHwW pacTsop

Tun sBogsl

l\olonposonHan MyTHBII, MHOIO OCAZKSA B UK X001

KKuiguénasa

Bug eoge MyTHbIi, 0Cc8AK8 NOYTH HET

Haénwaenue

KUNAYEHAR
ITouTn npo3paunbiii, OCAgKA 1T

MHWHepansHan | rpazHan JMeTHATHpOBaKHAS

Bpema samepaanuns ()

PaboTy MOXHO YCIQXHUTEL — HCCJEIOBATH BOAY HA IIPEAMET IS I
' IOMOLIBI0 COKOB HEKOTOPLIX Aroa. B GBITY MHAUKATOPOM KGO
HOJIBI MOMKET OBITH COK YEPHON CMODOAUHBI, UEPHOIIOAHOM PABUIIGLI, ‘6]
nMeu. B HUX comepikaTcsa OpraHMYECKHe KHCIOTBI, CIOCOGHLIC 0l
IBATH OCAAKH ¢ KATHOHAMM KAJbIUA UJIH MarHUA, JTO MPHROAMT 1€ 11
foapmuM oTRAOHeHHAM pH cpexrl, ¥, COOTBETCTBEHHO, mMPUPOANGIEH 1L
II'OIHBIX COKOB M3MEHAETCS, BBl MOXKETe CAMOCTOATEABHO Pauspubori
TCXHOJOTHYECKYIO KaPTY IPOBEeASHUS BKCIIEPUMEHTA ¢ COKAMU ITHX S0

Cnepyroumit onbIT TpedyeT NPUMEHEeHUA TPYAHOLOCTYIHLIX DONIcTiin
JUIS INKOJBLHON NPAKTHUKH, HO MX MOYKHO OZOJIKUTH B OPrallvanithsis,

HPOBOAUTCA MOHMTOPHMHI BOABI.

Brewinii sug anaa {po-
BPauHEIH, REIPOIPAUHDLE,
C ra30BEIMM BKJIICYEHHAMY,
CMYTBIO 1 T, 1.)

Bng, He3aMépaureit Boanl
B CEPALEBIHE

Breurnuit gun OTTasABIIIEr)

ocTaTka Onpepenenue obLgeH >XECTKOCTH BOAbI

3 xoHUYeCKYI0 KONOy Bieiire 50 M HCCIeAYEMOMR BOABI, 3 MJI MMt (1411
fyhepHOTr0 PACTROPA, NOJOKNTE B HEMC HECKOJbKO KPUCTAJLINKON M 18I
Topa XPOMOTEHA YEPHOTO U THTPYHTe PACTBOP TPUJOHA B (THThONAIMmG
locTeneHHoe npubaBIeHUe pacTBOpA U3BECTHOM KOHIEHTRALIUM (K (UL
WHPYEMOMY DACTBODY C LeJIbI0 YCTAHOBJIEHUS KOHIEHTPAIKMY MOCAG/HIET
/10 TIepexo/a KpacHO-MUOJIETOBOM OKPacKH Ha cUHe-QroNeToByK). by
IKECTKOCTE BOABI paccuuTaiiTe no GopMy.JIe:

WV -
m06m= CV21 .1000 [MI‘ ;xn].

KUB
: aHus, Ilpepnosure OyTH NCIOAbIOBAHUSA TaKON BOALI B pazamy|
0DIacTAX HapOAHOTO X03AtCTRA.

EJ Onpegenenue XKECTKOCTH BOZbI

Kauecraennoe onpeageneyne XECTROC T ROAM

€ NOMOUM0 pacTROpa Meina e V, — o0méM pacreopa TpuaoHa B, M3apACXOKOBAHHBIN HA TUTHONN I

DS P el L e e (ma); V, — 06'bEéM BOAEI, B3ATON AIA TUTPORAHESA (MJI); C — KOHICITRA LN
HON HoRNURwEROT 1 BORADNPOBLEON SO, T
,_!; t;a"::.:;nz np:)oupuy Gpockre no PANNONY KyCOuUKY M, B oM
A :;xc::n:m up'o?npxn. AoGunaxey Gonee nnansro UL TR (T
e IR OTCTHMBACTOR. Mamopare sueory ne i mmmﬂ

TN SonYYe R bacrsopon — waawgnn X RO O

rpmiroHa B.
IToBTOpHTE OIIBIT ¢ KAMAOU ITPOGOM BOAHI,

Onpegenenure KapOOHATHOM MECTKOCTH

B3 Kormuaeckyo kouby uaeiire 100 ma roabl, MpUOABLTE 2—3 KaNJv paeTing
PO THAMKATOPA Merinaonoro opamkesoro. 1Tpo6y Turpyiive 0,1 u panecne

Ueenou )lm‘m iﬂ
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o S RO Mo e o ol v

neonyio. Pacowsrs o KO POGTRTIYAO i N ompaosy » yerolmnyw

MOOYR 10 QW)Y

L COAEPALAMIIO PRCTHOEEN OO 11 BOAE IKHCA0DOAR, Do 1o Medker Gurr.
CITUTROBAN FHOC YV LUEFOM ILVERITHE

e = e € [mr-axen |
- % s Vit N 2NaOH 1+ MnCl, = Mn(OH), -+ 2NaCl,
ae V — ol
Hol - OUREM COHOR senora (i) © 2Mn(OH), + O, = 2H,MnO,,

sl e — KON |
Ve — OO NOITRT, BanToit i annway (a). e

ITosTopurre onmrr
C KOKA0H npoboii
3aHecuTe B rabnuuy 17, - -

H,MnO, + 2H,80, + 2KI = MnSO, + I, + K,S0, + 3H,0,
12 + 2N828203 = 2NaI -+ Naﬂs‘tOﬁ.

Kucnopoadelii pe:xuM OKA3BIBAET IAYOOKOE BAMAHUE HA MHUIHL K
JoéMa. MUHUMAIbHOE CofepiXaHHe PAaCTBOPEHHOTO KHCIODPOAa, ofeciuen:
WII0IRee HOPMAJBEOE PA3BUTHE PEIG, cocTaBAsgeT oKkoac 5 Mr/a. ITonuce

k 4
OBLLAA U KAPBOHATHAS XKECTKOCTI,

Bopa Xécrxocts Bogm nye ero 0o 2 Mr/J BeI3hIBAeT MacCoBYIO THGeas pri6. Hebnaronpuario cien:
obuasn _ 0LIBAETCST HAa HMX COCTOAHHMH M IIPechIlieHHe BOAK KHCJOpPOZoM. [laic
—— . -
Bozonporogaas — *apBonsrman CUJIBHBIM OKHCJIUTENb, KMCIOPOL NIPaeT BAKHYIC CAHUTAPHO-TUCHEIH ‘I
CKYIO POJIb, CIIOCOGCTBY A ORICTPOH MHHEPANUIANMUU OCTATKOB OPTaHNIMON.
- = Jlns TeXHHKH 60abIIOe 3HAYEHHEe HMeeT AEIONAPUSYIoILee AeHCTBUE il
Auctunauposanuag I .
TBOPEHHOTO KACIOPOAa, OT KOTOPOro 3aBUCHT HHTEHCHBHOCTD MPOTCKANTH
Fm 1LOPPO3UY METAJJIOB.
Peunag —t
Duxcayua KUCAOPORA
Oaépuas o R e KonBy oGpémoM H00 Ma ¢ IpuTEPTOI TPOOKON HANOSIHUTE X0 KPAdn meeue
- - JIyeMOH BOZAOM M cpaady YXe ¢ IIOMOLUBIO IHIIETKH, KOTOPYIO NOUpylicaiiia
Ponuukopas . -— e KAXKABIA pas A0 MOJOBMHBI KOJIGH! M I10 Mepe BELIMBAHUA PACTBORN (104101
malTe BBepX, mpubaskTe 1 M pacTBOpa XJIOPHAA MapraHia u 1 Ml e
— HOTO pacTBopa Hoauaa xaamudA. Ilocse 3TOro Koafy saxpoiTe npureproll

1IpOOKOM U TepeMemuBAKTEe PacTBOP, MHOrO pas mepeBopaumpasl koady.

Pedyanray Y

b W TPOBEAEHHOMY B
L C =

OcTaBETe €€ B MI0Koe, MTOKA 0CaA0K MaKCHMAJILHO OCANET Ha AHO.

AyIOomHe NpaKTHYecKue BOIIPOCEIL,
a
) B kakoii Boge JIyHIe DaCTBOPASTCA MbLIo?

TIepuMeHTa IIO3BONAIOT OTBETHUTH Ha

Orlpeneneu-me KHCAOpoAaa
OTtrpoiiTe KOAOY M OCTOPOKHO, YTOOBI He IIOAHAJCS 0CAf0K, A00aBETC H M
coNAHOM KucJOTH (2 : 1), 3aTeM BHOBBL 3aKpoiiTe mpob6roil u B3borrakra
coepAIMOoe Koadkl 0 MOJTHOIO PACTBOPEHNA ocagka. JXHAKOCTD OKpATIL:
BaeTCA B KEJITHIHA LIRET BHIACNHBIINMCH HOLOM,

Samoxaure 0,02 H pacTBOPOM THOCYIbGATA HATPUA GI0peTKY. B Apyryw
kondy o6wémom 500 Ma oTelite 150 Mu copepxaMoro nepsoi Kontnt (an
(pukcupyiite sT0T 00BEM V|5, MI) M TUTPYITE A0 CBETIO-IKENTON OKPHCIKH.
3arem poneiite B Heé 1 M 0,5% -ro pacreopa kpaxmana. [Ipogosmkaiire Ta
TpPOBaHKeE 0 [IOJHOT0 UCYEIHOBEHAA CUHEN OKPACKH (3amUIIuTe 06h6M 11

MEITh
o0 LI

El Onpepenenne pacrso

en
10 Werony BT PEHHOro kucnopoga B soge

Jtor MeTOX OCHOBAH Ha TOM,

9TO KHCIODOX B t130y

oy

MESNTS Tiapoxons Mapranga (II) — gp Obpan

OuMalt cpage enocoling

0Oy cony Mam

owpean, BUTOUUDNeT B oK

/32

e (ITy — a0 mne
Aol cpeao

Aoree HoMnO,, Shp 5

VRTCA P noGasas ity

CHOAOTA, B RO

PO Tt ow s ML N, HNN"I"IIW“T'

Heenenonarenscrue patioi

PACX0oAOBAHHOTO PACTBOPA THOCYAb(aTa HATPUA Vi, g,0,, MI).
PacuéT copmepsxaHusa PACTBOPEHHOIO B BOAe KUCJAOPOL& (m()', M1/ a) aee
Jlaite mo popmye:

nh,' -8 VNI\-JSgOs o (-‘lm. - 1000/(500 = V] 5")’
:
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Nagm, SOV EIOCYIERRUER INVEDI, BERACX oo i wn

sanue (ma); TOPMALLUAS KORILERTPAIAN PACTIOPA PHOCY
:Z-Nu,z-l,(),

¢dara HaTpusa (Monb/n); 500 - V50 — 06BEM oTTHUTPOBAHNOK HIPOGL (MM

PexoMeHaalLMu A% OPramH3aNNN HCCAETOBATENBCKOM AENTONLIO

1) uccrepyfire BORY PasiAMUYHBIX BOZOEMOB (pexu, osepa, npyaun)
IIpeAMEeT CORepKaHuA PACTBOPEHHOrO B Helf KMCJIOpoaa, caenaliTe npa
YeCKUe BHIBOALI;

2) uccnenyiiTe BOAy PASNMYHEIX BOAOEMOR (pexu, ozepa, npymun)
[IpEAMET COAEPXKaHNA PACTBOPEHHOrO B Hell KMCAODPOAA B 3aBHCHMOCTH
rIyOMHLL BOOHEBIX CJIOSB (HOBEPXEHOCTHEIX, CPENUHHBIX, HOPUAOHHDBIX),
JtafiTe IPAKTHYECKUE BHIBOLBI;

3) mccnenyiiTe BOAY PASIHUHBIX BOZOEMOB (peKH, o3epa, apyan)
MPEAMET COREePIKAHMUSA PACTBOPEHHOrO B Hell KUCIOPOZA B 3aBUCHMOCTH
Ce30Ha roja, caejgaire NPaKTHYECKNE BEIBOAKI.

EJ Uccneposanue xeBarennHoii Pe3HHKH

O6BIKHOBeHHASA IKEBATENbLHAA PESHHKAR — 3TO COBOKYHHOCTE MG
OPraHu4eCKUX BEMECTB (Pe3MHOBAA OCHOBA U3 KAYYYKOB, IHLIEBbIX a
BOK, MHOTOATOMHBIX CHUDPTOB, AMHHOKHCAOT ¥ Ap.). TloaroMy mecae
HUe e€ IIO3BOJIAeT JIyYlle YCBOUTH XapaKTepHEIe CBOMCTBA KOMIIOHC 'Y
JKEeBATENbHOU PeSMHKH, 3aKPENNUTh IPAKTHYECKIe YMEHNS 1 HABBIKH
palleEns ¢ XMMHYeCKUM 000pyAOBAHHEM.

I8 MCCIeaOBAHNA MOYKHO B3STH M3BECTHLIE JHEBATEJILHBIE PESHIICH
«Orbit», «Dirol», «Stimorol» u 1. 1.

Uccnegosatne cBOMCTB pe3HHOBOI OCHOBS!

OcraBiuyiocsa nocie KeBaHus PE3HHKY pasmeJINTe Ha YeThipe YacTH W |
MECTUTe UX B OTAeNnbHble NpoSupku. Haseiire B mepryio NpobUPRY 974
BB COAPT, BO BTODYIO GeH3NHE (xepocuH), B TpeThIO KOHIIEHTPUPOBALN
COJIAHYIO KMCJIOTY, B YeTBEPTYIO — DACTHTENbHOE MACHO TAK, YTOGHI Hy
Y€K XBAYKH GBI MONHOCTHIO MOKPBIT dKHAKOCTDIO.

CaenaiiTe BHIBOA O CPaBHHUTENBHOM YCTOHUUBOCTH TosIMMepa (GyTain
HOBOr'0 M H30NPEHOBOT'0 KAYYYKOB) B PA3IUYHBIX Cpejax.

O6HapyxxeHHe MHOrOATOMHBIX CNUPTOB

B npoGupry momecrare U3MeJBYEHHYIO 0G0I0YKY OQHON MOAYINeUKH MM
MIACTHHKHM KBAYKH ¥ 06ABBTE 3 MJI AUCTUANHPOBAHHOHA BOALI, BCTPSX hit
T€ HECKONBKO PA3 A0 IOJYUEHU MYTHOTO PACTBODA, 3aTeM J0GABLTE 18 Mo
PacTBOP €AKOro HATPa ¥ 3 KANJIM PACTBOP& MEAHOTO KYIOpoca. Berpaxun
T€ COAePKAMOe NPOGHPKY elé pas u HaGXoxaiiTe o6pasoBaHVe APKO-¢H-
HEro pacTBOpa. ITO CBUACTENLCTBYET O HATHYHUH B COCTABE JKEBATON LG
DEINHKY MHOTOATOMHBIX CIIMPTOB (KCAJIHNTA, MAHHATA 1 T, A.).

_ﬁ
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OGHAPYHOTT T MEOFORTOM DB CHITPTR MOZKIO B APYInM cnocofbom, Men

1O IRPOSInY K IRy HoMee'rnre o .I.I|)(')6l1|l|('.y " Jl()ﬁllrllb’l‘i! :)'I;I.IJ':I':.;I'I‘:I,';
cuupTa, HrOln S0uIKOeTE  IIOKPLUIAM. CC. Sapotire ||pu“)'|-1!)|fym..| e
i ONEDTUMUIG FPHCIHTE 1§ TEUeline MUHYTBIL. 11[)0(‘)“”[.’!‘]))" r:’, cMe - |
POACTITE HAAMUINE MUOPOATOMHBIX CIIHPTOB TAK, Kak 210 GLIIO €A

puice,

O6Hapy)keHHe aMHHOKHCNOT

Miorue »xKeBaTeJIbHBIE Pe3HHKH B KauyecCTBe MIOACJHacTHTENH O )Jl(’|l2:(‘l‘l‘|

I K

jenapTaM, B CTPYKTYDPY KOTOPOro BXOAAT OocTaTKM (enumamannnn. [
] >

|
e ,
1OIKO0 MOYKHO 00HAPYKHUTD, €CJIH K CIIAPTOBOMY IKCTPAKTY JKEBATEILM {
; ' £33 + & y
PeSMHKE JO6ABATH KOHIGHTPUPOBAHHON A30THOH KHUCIIOTEL, A 3ATEM COALI
JEMMOe HATpeTh. XapaKTepHoe KENTOe OKPAIIUBAHNE CBHAETCALETUYI

0 HAAMYNHA B COCTaBe JKeBaTeNILEHOH PE3HHKH ClJeHHJIaJIaHEHa.

UcchepoBaHne CBOHCTB MEHTONA

Jlna 570l mesnn BOSbMUTE IINACTHUHKY HJIH MOAYIUEUKY sKeBaTeInLNOl po
WAHKH ¢ MEHTONOM (¢ TIOAYINEYKH yAAINTe 060104Ky). PesunKy 'N’I?!Jll(u n:::
{KbTe N IOMECTHTE B IPOOHPKY, KyAa 3aTeM ,u,oﬁanbfe 5—6 MJII ‘.n u.n:;::: : .A
ciippra. CMech 3HEPruyYHO NOTPACATE H MPOQHUIBTPYUTE. DUITPINT L
BHEIE 9aCTH.
5 “1];;3.1!:?1 iﬂﬁggoﬁ TmopuKy GUIALTPATA ACTHTDE BOAY, TO nponcx: ;;un " n:q \::
CHME, TAK KAaK MEHTOJ B BOJe OYEHb ILIOXO DacTBOPAETCH. « 'l'()l( n:: .;':w;
PACTBOPUTCA, €CNAH A0DABUTE HOBYIO nopr.;.mo 3THJIOBOrC CHMpIa (M
TCA B 3TUIOBOM CIIUPTE).

ml;g:u BOTEEZ;BEESZHH dunbTpaTa OCTOPOIKHO A00ABETE 8—10 IC'I‘UIOJI::"I:: ;‘::.
JCHTPUPOBABHON CepHOM KUCAOTH U 1 Kammo 6"(-31-138..111:,&81‘1{}:& ll‘:::;.m mw-.
naKocTH He nepeMelnanuch. Toraa Gonee TAMeENan cepHad KUC . “;“
¢IUTCA BHE3, 4 Ha TPAHHLIE KHAKOCTel MoABUTCA (PrioeToBoe OKpaill
iiueé — BBI BUANTE KaYeCTBEHHYIO PeaK U0 Ha MEHTOJ. o o

Ty peaxklHI0 MOYKHO BHIIOJEHUTDH foslee MPOCTHIM CIIOCO oxv}. ) ;n-.-.. o
W3MeJBUYEHHOH KBAYKHU IIOMECTHTE B tpapq)oposynz Yalreuky M 3ak¢
1LOHIEHTPUPOBAHHOMN CepHOM KUCI0TOH ¢ BoGaBKOH feHaaapAErNAA,

O6HapyxeHHe cepbi |
BospMuTe 3 P N3MEIBPUSHHOH KeBaTeJIbHOH PESHHKH, DOMECTUTE B n;;;»ﬁ: ::,
«y u sameiire 10—11 ma Boxgst. Hepes 15 MUHYT COTEPKUMOE m):o)() :I|, =
npodmasrpyiite. OCcTaToK npocymu;re Ha Boa,ziyxe, IIOMECTHUTE uc:: :, ,.,.(,.;.CI,j
SREpOHTe eé ra3ooTBOAHON TPYOGKON 1 HarpeuTe Ha IIAMEHU =i .:(.m ok
[1apei NpomycTHTE Yepes PACTBOP alleTaTa CBUEIA, B Pe3yabTare e
Imﬁ::;;i::iﬁgaﬁ:yqnm OGEPTKH M3BECTHRIX BAM meua-renbm..ll).& Ipn:m-
nwok. Haizinre puafdruaeble TPynnsl MUIIEBHIX A00aBOK (nom:.u.n(,.:l»lxm.nm.
KpACHTENH, CTalNINSITopPsl, OprafnyecKkne KHUCJIOTHI)} 1 X NISACIKCDH.

e c——
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e st PUBAIICH MRCTO. Conepao coabuananrtop 15422 ]
VIR PU N (II]JK BCUCLIBAILAN D Kpom, I)GJHUUI(!’I‘ TORCHINCKAM )‘l(!“('.‘l'IIIIUM
amyasratop KE-322 - uro senurunn n thocharuiin (YCKopsuor caonoor
JIeHHe, YTO NaryGHO CKa3bIBACTCA HA NUINEBADEHUM) U T. X. Crnenaifre n
BOA O BIMAHKMY KE€BATENbHOM PE3HHKN Ha OPraHN3M YeJI0BeKa,

[ Uccneposanue wokonaga

Kak u xeBarennras pesunxa, WIOKOJIAZ C TOYKH 3PEHUA XUMUYCC (L)
COCTaBa IIPEACTABAALT COGOM BoraTyio KOMIOSULINIO KUPOB, 6esKkoB, yiu
BOJIOB, AyOMJIbLHBIX BELIECTB, KodeuHa, TeoOpoMuHA ¥ T. A, [dna B
9KCHEepMMEHTa ROCTATOUHO OyAeT MCCIeloBATh MIOKOMA Ha CoAepalnn
HEM IIEPBBIX TPEX IPYIN OPraHMYeCKUX BELIECTE. Byner nosesHo cpalti
Pa3HBble MapKHU IOPLKOr0 M MOJIOYHOrO LIOKOJaAa 10 COAEPXAHUIO B I
KUPOB, 6EJIKOB U YIIIeBOLOB U chOPMYJIMPOBATEL PEKOMEHIAIUH 110 npum
HEHHIO 3TOT0 KOHAWTEPCKOrO IPOAYKTA JIIOABMH pPABHLIX BO3PACTI I
rpynn, npogeccuii 1 CKJIOHHOCTH K IIONHOTE.

O6Hapyxesrue yrnesonos

[TomecTure B npo6upky Ha 1 ¢M 1o BBICOTE TEPTOTO LIOKOJIAAA ¥ Z0OA kL
K HeMYy 2--3 MJI BOABI. DHEPrHYHO BCTPAXUBATE B T€YEeHMEe MUHYTHI ¢
AEPKUIMOe IPOBUDPKH, 3aTeM NPOGUALTPYIiTE ero. Paanenure puasrpar ni
Ase npobupknu. MobaseTe K mepBoit 2—3 M pacTBoOpa eJKOrc HATPH
3—5 KRanesb pacTBOpa MEAHOTO Kynopoca. BecTpaxHuTe coaepxumoe e

OHPKM — W yBUANTE APKO-CUHH PacTBOp. ITO CBUALTEILCTBYET O Hain
YHH B COCTaBe MOKONAAa YIIIeBOLOB.

O6Hapyxenue 6enkos

K ¢unsrpary Bo BTOpOit npobupke gobasere 0,5 M KOHLEHTPHPOBAH ItHl
a30THOM KucnoTel. CMmech Harpeiite. Bor YBHAUTE OCAAOK KEJTOLO BTN,
KOTOPBIA NpuobpeTaeT opaHKeByI0 OKDPACKy IPH A00aBIeHUN K HEMY pae

TBOPA aMMHAaKa. 3TO NU3BeCTHAS KaJeCTBeHHAaA PEeaKI U Ha OSJIKM — Kenw
TONMPOTENHOBAA.

O6HapyxeHHe HenpegenbHbIX XHPOB

sKup B cocrase miokonaaa jserko OCHAPYKUTH MO KUPHOMY NATHY, KOTH
PO€ OCTaBIAET KYCOeK INOKONazka Ha GHILTPOBANLHON GyMare TIOR TIPCe
coM. Eciu ma Takoe narao kamuyTts 1% PacTBOp NepMaHraHaTa KajMsl,
TO NATHO OKpalunBaeTes B 6yprlit BeT n3-3a 0Gpasywoulerocs OKCHIAa Ma|r
ranua (IV). Ocrarku HenpegenpHbIX KHCTOT, BXOAAMIUX B COCTAB INOKOJ
A4, OKACHASIOTCSA NEPMAAraHaTOM KaJdusd 0o MecTy ABOHHOM cBA3M ¢ oBpann.
BaHUEM ABYX T'MAPOKCOrPYIIIL.

loperuit wokonan caMbiil moNe3HBIN — U IpeXxae BCero M3-3a BLICOKOI')
cozepxannda Kaxkao-606oB. Ilpeamoxure MeTOAMKY HUCCIeIOBAHUSA, Y1061l
NOATBePAUTE HJIHM ONPOBEPIHYTEL JaHHOE MHEHUE,

e nmponatansckue pabors

Uccneponanmne uMncon

e« o wamsofaenimn g acrei 1 MoJoNENcH, Mmwme‘uuMm:lt-.ni:yl;
MIOT, YTO THHCH COCTONT TOJILILO U3 KapTodens, pnc'rwr‘m:|.|:(’>l‘|(u p 1;;"“‘"
coan, OTHAKG, wayuKrit YIIAKOBKY YHIICOB, MOIKIIO yuvmc"‘rr.. 1 )(-m.'"..-'m..,
GONBLLIMHCTBY M2 IMX MXOAAT emlé JaKTo3a, IMyTaMaT um;‘m‘n ('3:‘;“‘ mm.w
nicyca), HaTypaldbHble ¥ HATYPAJbHO HAEHTHYHLIE apoMan ua:e(.mm.mm
vrea, pocdar Harpusa. Kpome Toro, B HUICAX COAEPHUTCH Hb:)M e
opraHudecKoe coelMHeHne, KOTOPoe oﬁnange'r KaHleporeH y - (.:r ‘:‘m"-
oM, T. €. BLISBIBAET paK. B mpoliecce f1aHHOU paboThl MONE3HO Oyper ¢
WUTH PA3JIHYHBIE MAPKN YHIICOR.

fopeHWe UUNCOB
L fou
"'Yre bHBIMY IIUIIAME BO3LMUATE IO OXHOMY GOABLIOMY JIOMTUKY :;1 :'lp(m-
M3 KAXKIOro UcclleAyeMoro nakernka, IlogHecuTe ero K IJIaMeHu ci Ele
11 v gabuionaitte ropenne, Kaxapid JOMTUK TOPHUT KOMTALIAM ILIME . A
¢pAaBHUMBIM C [LIAMEHeM Fopsaniell pe3uHbl. OTMeThTE MHTEHCHUBHOCT L K0
[tOTH ILJIAMEHH AJIA PASJNYHBIX MapOK YHIICOB.

MccnepoBaHue MEXaHWYECKOH NPOYHOCTH YHNCOB E ’
303pMUTE TI0 OJHOMY GOJIBIIOMY JIOMTUKY YHUIICOB U3 KaJK,IIOl‘()(H(.LJ]IH::LT:'.
MOro MAKeTHKa, TocTapaiiTech, YTOOB! YHIICHI PA3HBIX MAPOK n.lv.{:m‘:.““
GAMSHTEIHLHO OAMHAKOBOro pasMepa 1 Toamuebl. Ha kaxmgom m:;n :“""m -
KypPATHO CHelafiTe UTOJKOM ABe ABIPOYKH HA MPOTHBOTIONOAH, 1

I[ogBechTe 38 OAHY ABIPOYKY JOMTHEK Ha KPHOUOUeK (€ro MOXKHO (utn}f.u::vjll'l ::I..n
0BBITHON CKPENKY U 3aKPeNUTh B Janke n1a6opaTopHOTro m'raTﬁu it u',:..,-..'.;,v.
I'y10 ABIPOYKY IIPOAESHBTE coenaHHBIN U3 CRpeI}RH S-o6GpasHbl mu::mm“u"y
|loaBelInBaiiTe, KaK €NOUHBIe MIPYIIKH HA €KY, Ha la'ropywm(‘w.I -
KPIOYOYKA PAsNUYHBIE PPY3UKU B NOPAAKEe YBEJHICHHA KX b ". m ‘.' L
qanc He pasfoMaercd Ha Kycouxu. CpasHNUTe MEXaHUUECKY }

\ITICOB PA3HBIX MAPOK, MONPOGYiiTe KaTh 3TOMY 00BACHEHUE.

O6HapyXKeHHe XKUpoB =
1303bMUTE 116 ONHOMY GONBIIOMY JOMTHKY YUIICOB PA3HBIX MApOK, maI—
GAUBHTENBHO OAMHAKOBOrO pa3Mepa U TONIIKHB, 3aBEPHUTE .nom'lMx S
OTAeJBHOCTH B GUALTPOBANBHYIO OyMary 1 OCTOPOXHO paauamzr)emml.mh_w
COYKH YUNCOB ¢ GUNBTPOBANBHON GyMary NOMeCTHTe B IPOHYME]
cTaKaHYURU (A1 cefyIollero aHanu3a). .

ITocmoTpuTe Ha o6pasoBaBlIeecH B KaKIOM caydae mupn(r)mﬂm Ao
(POCBET U cAeJsaiiTe BHIBOA 0 KOMMYECTBe MacJja Mo pasmepy
I'eHCUBHOCTY IIPOMIYCKAEMOT0 Uepes Hero cse:a. -

Ecan Ha Kamaoe TAKOEe TATHO KamHyThk 1% pacTBOp NepMaHT s =
nus, TO MATHA OKpacATca B Oypeifl LBeT U3-34 oﬁpaaymmerggii'l‘ltlvll' ..‘ ";”.
maprarua (IV). OcraTku HenpeAeIbHBIX KHCIIOT, BXO,IU{:HH;; B ‘,”." -
(OB, OKMCIAIOTCS MEPMAHTaHaTOM KaJus 10 MeCTy ABOUHON CI sl. ’ ‘l.mw"x
NoBAHHEM JRYX ruapokcorpynn. CpaBHUTe COAEPIKAHUE XKUPOI '
PHAHBIX MO,

= e 317

HUccneponatantd i [iahain



—scermppmunne KPARXMAAS

Bo: 0y
Gn};.mmu 1O OANOMY GONLINOMY JNOMTIICY BINCOD PRBTHMX MAPOIL, 1 )
3RTEN \ ; '
o bjio OAMHAKOBOrO pasMepa U Tostmmun, Kaunure pacroop n
gam,zxgn JIOMTHK, OTMETBTE MHTEHCUBHOCTh OKPHCKM.
e.
ACJIalITe BBIBOJ O CONEPIHAHUM KPAXMAJA B YMNCAX PASHBIX Mupoie,

O6HapyxeHue xnopuaa Hatpus

Bosemure no ogroMy 6onsmonmy JIOMTHKY YUIICOB PASHBIX MAPOK, HA
GnM3UTENEEO ONMHAKOBOTO pa3Mepa u TOJIIUHEI, B3BechkTe rcaxc,u'mi& A
'mic, H3MEJBINUTE UX U [IOMECTUTe B HPOHYMepOBAHHEIE OpoSHpPKU
JieuTe B HUX Ha TPeThb 00b€éMa Boasl. Harpegraiite COmePHKHUMOE np06;
B Te4eHHe MUHYTHI, OXJAAUTE DPACTBOPHI U ompoduabTpyiite ux. U
dHNBTPATOB MOMeCTHTE B (hapdOpPOBbIe YAITEYKH H BEINIAPBTE nx K
CTaJIMKY NIONyYHBMIeics cCONU NoAHECHTEe K MIaAMEHH COHUPTOBKHU c.uu
IIeI0 IpoBOIOKY. YTo Habmwozaere? Mouemy?

K ocraBminmMca punbrpaTam 1o6aseTe 1o 3 Kamy PacTBODa HUTpATH
pebpa, OTMETETe HHTEHCHBHOCTE BBHINABIINX ocankoB. CpaBHUTE cop e
HHOe XJIOPKAA HATPHA B YAMNCAX PASHBIX MAPOK. 5

3 Uccneposanue yas

Pa3HOI'O BHIA.

O
cnoczzﬁenaoc’m XUMUYECKOT0 COCTARA YasA 00YCIOBICHEI €0 CBOHCTBN
nqueH:CTbm OKA3EIBATHL fopAlliee AeHicTBUe HA OPraHU3M YeSOBE)
PYTdX HANHTKOB VTOJNSATDL )X :
=y yT XYy, OPEKPAILIATh I'OJOBHEIE O
nugyl::ec'rnylofr CHeAyIomNe BHALI 9asi: YEPHEBIH, 3eNEHbIH, MENTRIH, O
’
o ,B pacHbIi. Kaxabiit n3 Bua0B HMeeT ¢BOU cnenuguueckne ocobenn
HOM, bITEKAIOIINE U3 KOHKPETHLIX TPeOOBAHUI, TpeXbABITEMBIX K i
o : Buay npoaykra. Ho Bce BUAEI uas TeM He MeHee comepoxaT pas
Rog) eanHe noénesnue BEIIeCTBa, U CPeAN HUX TAKHE DeAKUe 1 HeHHBIe, K|
MH, TCODPOMHWH, TAHHHUH, 3DUpHbBIe MACTA, BUTAMAHLI 1 Apyrue

Boigenenne xoenHa us vas

: tﬁ)apd)oponyro HJaue4yKy (MM THre/b) IOMEeCTUTe TIATeThHO nepemMeminmn-
1'Iyz ’ z::zz;; i::;::ﬂm us qa::'moﬁ JOHKH USMEJbYEHHOTO B CTYIKE Uiy
e Cneux, HarpeliTe Ha yMepeHHOM OTHe (37eKTPOILINTKE, I')
a1 H. . PXy ?amxyu (unu THrenn) HakpoiiTe APYTOH uamKofl
a €€ XoJo0xHou Bogo. Conepxaniuiica B uae ROgerH B npucyr
U1 OKCHAA MArHUS BOSTOHAETCA U OCEJAeT B BHAE MTOIBUATEIX :
CTAJIOB HA MIOBEPXHOCTH YAIDKH ¢ BOAOH. e

SE—
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KovecTndsisall PRSNUMN 8 Kopunan

Ha CTerRAMNYIO ARCTIHIKY Wi 8 IreTyio Gaphoponyio saiiiacy nome:
CTMTE HECKOABICO HONYHAIILIX KPUCTRIAOB KOBCeNE 1 0CTOPOIRNG solnon:
v 1—2 RO Konuesrpponaninoi asoTao kucaornl. Bu ynnanie IgeN
roe okpamusanue. Hpu pobanieann 1—2 Kanenap PACTBOPA AMMUIIKH (1]
eMoKeTe HAGMIOAATL NYPIIYPHOEe OKDANIUBAHHE BCICACTBHC obpasonnnnn

AMMOHUITHOM COJIM TeTPAMETUANTYPILYPOBOH KMUCIOTHI.

BeiageneHre TaHHHHA U3 4aA
b r gas sazeiite 100 MJI KUOATKA ¥ NpoxunaTATE 5—10 MUBYT. Pacrnop
ppoduabTpyiiTe. 2 MJ NONYYeHHOro GMIBTPATA OCTABBTE AJIS ONPCANIG
wuda copepskanua B HéM BaTamuna C. B ocrapiMiica GUALTPAT ACOHBLYO
{()—15 r aleTaTa CBHHIA — BBINAZAET 0CAAOK TAHHATA CBUHIA. C nero a
ItypATHO caeiTe XUAKOCTD, npoMoiiTe ero ropAYell BOAOH HECKOJIBKO pud,
WTo6BEI YAANUTE N3OEITOK MOHOB CBHHIIA. OTPEABTPYITE OCATOK M LIPOMOH -
ve ero 10—20 Ma 2% -ro pacTBopa cepHO# KHCIOTH. B QuabTpar nobnn
psiiire mo KaniaM 1% -ii pacTBOp THAPOKCHAA GapHsa AXA HEHTPAJLUINILNN
HuBBITKA KHCJIOTHL B BHJE OCAAKAa Ccyabdara Gapus, KOTOPBIH ené puis o1
(punpTpyiiTe. IloNyIeHHBIN OpPO3PAYHEIA PACTBOD K COAEPIKHT TANHMIL, (O
¢OpBIi BEIMAPUBAIOT Ha BOAAHON GaHe.

KauecTBeHHbie peakyHi Ha TAHHKH
llonyuennsifi TAaHHUH pasfesinTe HA ABe opobuprn. B mepsyio pofaniie
1OIBI B HECKOJIBKO Kalesb Xaopuaa xenesa (I1I). Bul BUAXTE, UTO pieiiup
oKpacHicA B TéMHEO-(pHoseToBbIH BeT. BO BTOPYIO TIPOGHPKY AGNECITE pine
¥BOP BAHHJIMHA B COJAHON KMCIOTE — HAOIIOAACTCA MATHHOBOE OI{RUGIN
paaue. TlocaeARAs peaKIus ABJIAETCA KadyeCTBEHHOR He TONLhKO Wi Tt
JIMH, HO M HA eI KJIAcC OPraHnYecKUX COeMHeHU — KaTeXuion.

Onpepenenve Buramuna C 8 uae
OT0 MecAeZOBAHHE OCHOBAHO HA TOM, UTO ACKOPOHHOBAS KHCIOTH JELKO
OKACITETCA NOAOM. 2 MJ OTMUIBTPOBAHHOTO YaiHOIo PACTBOPA (cm. B
denenie MAHHUHA U3 4af) Bollefite B KoAGy U AoGaBbTe 8 MA HOAM #
1—2 Mz pacTBOpa Kpaxmaia. B 0OMyIeHHYIO CMECH IO KAIUIAM npudanyre
pacTBOp Moja O NOABJIEHNMSA CHHEro OKPAIIMBAHUSA, KOTOPOE HE UCHEINET
10—15 cexyuna.

Onpepenenne BuramuHa P B uae
CTOBOBYIO JIOMKKY CYXOro Uas HachllbTe B CTAKAH H aaJseiite 25 MJ1 ropsiiei
noael. Haiite oTcToAThCA B TedeHnme 30 MHHYT, 3aTeM opo@uibTpyiive.
I3 ko16y oTMepsTe 15 MJ puabTpaTa, AoGaBLTE 15 kameab UHAATOKAPM UL
1 15 Ma aEcTHIIMPOBadHON BOAHL. [lanee TUTPYIiTe NOAYYEHHBIE paeTirop
0,05 H pacTBOPOM NEPMAHTAHATA KAJIUA A0 CBETVIO-KOPUIHEBOTO LBCTA. Co
nepsxanue putTaMnEa P B 9ae onpesenuTe no popmyie:

S=15+V,

(e S — cojiepykanue BuTaMnEa P B dae; V — o6BéM 0,050 H pacrTaopn nep:
MAHTAHATA IKAJIU, BOTPAUEHBOTO HA TUTPOBAHNE,

Uccnsponaralnikka paliorng
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THOANITE COACPHAIE TOin, wothenan v warenmunn C i COPPAX Mép
O 1 DCACHOIO Man 11h OCHOBINHYN BUSBYNab X itnbaiopcanih, n wrrg
Ha P~ 110 pesyabraraM KOAUUCETEONIIONo anas s,

EN HUccnegosanue monoka

Mosioko — ueHHBIH THIIEBOL NPOAYKT, KOTOPHIM COmEPIKHUT Gl
JKHDBI, YTIEBOABl, BATAMUHE, MUHEPATLHbIE COJH, thepmenTr u o, A,
AeprkaHue GEJIKOB B MAT23MHHOM MOJIOKE cocrasisaer 3—4% , mupon 2,7
6,0% , yraesozos 4,5—5,0% . B Poceun SaKOHOZATeJNbHO NPHMHATA MAD
POBKA MOJIOKA, KOTOPAA HO3BOAET OTAMYATh HATYPAIbHOE MOJOKO ot
JIOYHBIX HAIKTKOB, M3IOTOBJIEHHBIX HA OCHOBE CYXOI'o nopourka. Tem
MeHee BaM GyJeT I1oJ1e3HO HCCAeA0BATD U CPDABHUTH COCTAB PA3IUYHBIX 1
TOBLIX MapOK HATYPaJbHOTQ KOPOBHET0 MOJIOKA M MOJIOUHLIX HaAIUTKOMN,

On PelReNeHHe KHCNOTHOCTH MOAIOKA

Hamnetite B kon6y 10 M Moioxa wan MOJICYHOI0 HAIIUTKA, 20 M1 guer
JINPOBAHHOI BOALI U f06aBETE 5 Kameas CIIHPTOBOTO pacTBOpa QeHOoM|M
nenHa. CoxepixnuMoe KOAOL! X0powIo B3GoaTANTE I Turpyiite ero 0,1 n pa
TBOPOM €AKOro HaTpa L0 DOABJEHHHA 3aMETHOTO PO30BOTO OKPpAIITUBANN
O61eM (M) 3aTpaueHHOro Ha TUTpPOBAHHE PacTBOPA IIENOYH YMHOMKE N
10. PesyarraT aToro MaremMaTmueckoro AeHCTBHA W NpeACTABIAET col
KHCJIOTHOCTE MOJNOKA, BBIPA’KEHHYIO B YCIOBHBIX eQMHHILAX — rpanpy:
TepHnepa, KoTOpHe pPacCUNTHIBAIOTCH HA 100 mMa Mosoka MM MOSOUNG
HADHUTKa (OTCIOZA DOHATHO, nmoyeMy 00BLEM ImENOUM HeoGXOoAMMO yMmn
wuTh Ha 10). CBexee Mo0KO umeer 16—18 rpazycoB KHUCAOTHOCTH M
COACPIKAINEroCAd B HEM KaseHHa -— 6elKa ¢ KHCIOTHHIMH CBOHCTBAM
a TaKiKe KHCJbIX CoNeil oprodochoproit m muMoHHOA KucaoT. Co BpCM
HEM KHCNOTHOCTh MOJIOKA BO3PACTAET U3-38 MOJOYHOKHCIOrO Opoxeir
JIAKTO3EL. IIpefesbHAs KUCHOTHOCTEL CREKEro Monoka — 20 rpagycon.
Ec/r KUCAOTHOCTE BBIINIE, TO MOJOKO HAYMHAET CKHCATBD.

Onpeaenenne copepkanus 6enkos

Hunefite B konby 10 Ma mMosroka man MOJIOYHOIO HAUTKA, TIOAOTPETOro /i
+30 “C, 20 ma sucTHANHpPOBAHHON BOZAKI M no0aBeTe 5 Kaneap CIIMPTOROID
pPacTBopa Qeroadranenta, coaeprEMoe KoaGn! Xopolio Ba3GoaTatite u rir
Tpy#iTe ero 0,1 B pacTBOPOM €KOI0 HATPA A0 MOABIEHES 3aMEeTHOro poio-
Boro oxpamrmBanud. Ilocie sroro goneiite 8 KO0y 2 M BeHTpaILHOTO Pl
TBOpa (hopManuHa (a4 ero nonyuenus k 100 ma 40% -T'O pacTBopa Qo
MaJsipaeruaa nobasasor 4—5 Kanens CIEPTOBOTO pacTBopa deHoxbTanen
H2, KOTOPHIH TATPYIOT LUEI0UYBI0 5O MTOSBISHIA Gsieano-posoroit okpackm).
IlepememuBaiite comepmumoe KOIGLL U OTMeTbTe HCIE3HOBEHUE OKPACKH.
3aTeM nposexuTe eIné OAHO THTPOBaHHE COAEPKUMOr0 KOAGE — BHOB A0
SaMETHOro pO30BOT0 OKpamuBaruA. Iaa pacuéra CORepKaguA Henrcon
OfYb€M I1LIEJTI0YH, U3PACXOAOBAHEOMN Ha THTPOBAHHE TIOCIIe N06aBIEHUA (PO
ManrnHa, YMHOXKbTE Ha Kooddhuunenr 1,92,

——
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Onpeacneniig NERIGINM B MONOKS a
" I
Uazselire o coaty 10 Mo mosoicn 1A MOJOUIROTO HATIITINN, CTONLILO
. ™y . ' % SO RTINS
KUCHOTH IS Cie)
1 SICOM LI 1IKATTEI DL YHCYCHOM

OB B JOGNINITE oeioo, ks in ol
MOJIOKA. Bueaunminuficn wasenH orduasrpyitre. Bosn A
(PUIIBTPATA M BPOROANTE ¢ IIAM DEaKIHIo «cepeﬁpanm;: 301 - ("(,,u..m(,.

uaHoU rpyunn. C

o MUYMH B caxapax ajabier

cruAeTeJbCTBYCY O 1l 1 Colee

(IMiicA B MOKOKE AMCAXapPUI JAKTO3a NPH MMAPONIH3e obpasyer i

cnxapnaa — TIOKO3y M FaJIAKTO3Y.

MccnegoBaHue MONOKA Ha COREPKaHKe B HEM GarTepui =

npoba
penyxtusaaa o |
£ 10 MJ1 HecaeAyeMOoTo MOJOKA HJAM MOJOYHOTO HANMTKA B X i:l :w :“t" -
craxane nodapere 1 M 1% -ro BOAHOTO pacTBopa Me'rmxenon;' ‘0. |‘|g():| -
n;lecTnTe B TEpPMOCTAT IIPHU TeMmIeparype 40 °C, nponaﬁmouaﬁl ), '.‘ "
npeMeHHu GyaeT IPOXOMKATECS ofeclBeYNBaHNE METHJIEHOBO! cm( m.m.‘ -;m
MOJIOKA COAL|Y :
8 4yacoB, TO B 1 MJ TAKOrO
0HO mpoaoskaerca fosee ‘ e —
meﬂeep500 TBIC, GAKTEPHIl 1 OHO OTHOCHTCA K I Kitaccy; eciu I‘ .‘ sy
GaxTepuil 10 4 MJIH M MOJIOKO OTHOCUTCSA KO II kaaccy; ecam Menee
GakTepui 20 20 MJIH 1 MOJIOKO OTHOCHTCA K 111 Knaccy;,panbmwo capetal
TOPTOBEIX MapoK HaT
HHTe COCTAB PASIUYHBIX "
Clz)?leca 1 MOJIOYHEIX HanUTKOB. JaiiTe MPAKTUYECKHE PCHOMEILNIL
0 M

110 UX UCIMOAbL30BAHHIO B MUTAHHH.

] OnpeaeneHue KauecTsa Mbina

sstiiernen
[lns ompezeNeEHsa KA4ecTBA MBLIA MOYKHO HCIOAB30BATH xo.ml\c:uuuﬂ
cpaBHHATH OJIU1
HyEBIX Mapok. IlomesHo
U TyajeTHOe MBLIO Pasji 2
luicrfna cy,n.pyrnm a TaKKe pasjHYHbIE COPTA TYAJLETHOrO MbLI. 1 OYOTE
4

p Tabaany 18.
SKCIePUMEHTA 3aHeCHuTe —

ONPEAENEHWE KAYECTBA MbINA PA3NINUHBIX MAPOK
|

N CopepxaHne
Muino WHPHBIX WENOYHOCTH, aoonu. npm:;ccﬁ,
kucnot, % Mr o o
| XosaitcTBeHHOe o ‘ !
i Tg;a.ne'moe «Dove» i

|
1 . e —
' TyanerHoe «Iercroe» l #
H .u'p. —~ B ) S—

i i, O
HsMegLunTe uccaeayeMblii o0paser] MbLIa IO MeJKOU CTPYIR

y PRI
mepere 34 1 MAMQILTEEHOTO MBLIA ¢ TouHocTsio A0 0,1 ry nomed

Uccaoponatnnig ke pahioie

n



cmevssrs sne UEWOM HUU MU, 00GaLre SO0 Mo
e
'::It:[ nOAM ul;mmnnnnnﬁ'l'u CTERISNNOR OUKOD A0 NOANOIO pacrun
M 1 LUVTH A - '
(b“nmwlﬁu. # 701C MOUYT OCTATLEN HEPACTHOPHMEIO 1 BOAC TIPUMECH,
& PyWUTe MX, BBICYIUHTE M BIBECHTC. BaNMUINTC MACCY NPUME
apuxe) ¥ 00BEM MBELIBHOTO pacTBOpa (V,, ma).

Onpegenenue ApHMecei, CoOAePIKAMNXCA B Mbie
Paccuuraiite cofep:xanne npuMeceii B Mbiie o dopmyre:

i Rlllrépnuem Ha 20 Mur BO3BMUTE NPo6y MBLILHOTO PacTBOpA U IIepenee
. nﬁy;ma TUTPOBAHUA. 3aNEIINTe 06LEM DPOGLL V5, ma). JoBmme
0 1\;.10 e 4—5 Kaness pactBopa deHonpTaIeN A I Turpyire 0,1 H pact
pélc conan;ﬁ KUCJOTEI 0O ofecuBeYnBanus po3oBoii OKPACKH MBIJILI
SOBEI::{];&(.V anm;.m-re 06BEM PacTBODA KUCAOTHI, H3PACXONOBAHHOM Ha
MJI), U HOPM 7

1 s PMANBHYIO KOHIEHTPALIAIO
s PAILlUIO CONAHON KHCIOTHI (]
HHR MhlﬁJIbHOMy PacTBOPY, OTTUTPOBAHHOMY B NPUCYTCTBHH (heHompT s
: :, AcbaBrTe 4—5 Kalejib METHIODAHXKA B BHOBL OTTUTPYHTE Tem

poaznopom KHCJIOTHI 20 MOABJNEHAA MEPBHIX MPH3IHAKOB HEHCUE3AIONe
p 6B01"0 orqiamuBamiﬂ. 3anuniure 06HEM pacTBOpa COMAHON KHCIOTT
He(;{ XOAUMBIHN A 3TOU onepanuuy (V,, mi).

a
= SKI0e _TUTpOBaHHE TIIOBTOPHTe 2—3 pasa, pesyasTaThI ycpemiwi

TOJB3YNTE AAA JANbHEHLINX PacuéTOB,

BN'-IHCJIEHHE tWEeNOoOYHOCTH Mblna No AaHHbBIM TATPOBaAHUA
CpobGonran mEM0UHOCTs MBINA onpeneNAeTca HAJINYHEM B PACTBOpE Ci

GOMHBIX IEAPOKCHA-AHMOHOB H M3MEPHAeTCA HO o0 bEMY KHCIOTEL, 3arpN"
bl

4YeHHOH Ha TMTPOBaHHe MBI
JLHOTO pa
JIenHA. pacTBOpa B HPHUCYTCTBUHU deHOM I

Cpas 8
. aHHasA menoq?ocTL MBLJIA ONIPEAEIHETCS COMAMU KUPHBIX KHUCAON
pAeTcA no 00BEMyY KHCJIOTH, 3aTPauYeHHOH Ha THTPOBAHUE MBLJILIG"
F'O pacTBOPa B NPUCYTCTBHH METUIODAHIKA.

Oburas m@énouHocTs
MBII4 — 3TO CYMMa CBO i g
JIOYHOCTH. 4 60AHON U CBA3AHHON i

1. C . .. A
Mmﬁﬂ.ue.nan're pac4ér o6LéMa KHCIOTHI, HeOOXOMUMbI A THTPOBAHUN
Oro pacTBoOpa B NPHCYTCTBHY eHONIPTANCHHA, O dopmyne:

Vacie/ay = V1 Vo/Va
"2. Jia onpezeneHua CBOOOAHOM IIENOYHOCTH BBHIYUCIUTE CoAepKaAHUN
meénouu (A L(men)> MOJIB/JI) BO BCEM pacTBOpe mo ¢opmyae:
Avmeny = A1en = Crcr * Vacg/a):
3. Haiizure Maccy cBoGoanoi IEJIOUYHOCTH (ml(NaOH)’ r) o gropmyse;
My Naon) = 40 Ajmen) - 1073,
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4. Onpeieamirre Macoainy i 40110 CoBOAROR HIBAONIOCTI M (1,

1o hopmynad
= o 100/m.

5. AHAMOUUNG precanThiiee MiuCcCOBYIO SO0 CBABAUION 1I{eA0MIOeT

Vicioyo = Vi VeV

Asmen = Agmen = Cya * VHoIm/0)
=40 - . 3
W2 - mz(NaOH) = 100/m.

6. Haiizure Oo6LIyI0 IIEJOYHOCTh AHANMBUPYEMOTO OOpNiIN My

{(w, %)
w=w, +w,.

IIpu aEaNHu3e KUTKOr0 KAJINeBOTO MELIA LISIOUHOCTD OUPCACGHINTIEH |

‘PpOBAHHEM C THAPOKCUAOM Kalud.

BoiuMceHHe cogepiaHui XXMPHbBIX KUCNOT B Mbine

No CBA3AHHONW LEENOYHOCTH
Tak Kax TBEpAbie MBLJIA — 3TO HATPHEBLIE COAM NPEMMYLLIECTIEIIIN 1|
110BOii, OJIEHHOBOH H MaJbBMHTHHOBOH KMCJIOT, OTHOCHUTEJLINLIG MGAGK
JIAPHBIE MACCHI KOTOPHIX COOTBETCTBEHHO 284,47, 282,45 n 256,42 v/ m
TO ANA PACYSTOB 32 SKBHUBAJEHT JMPHBIX KHCJOT MOICHO  (IHiH
274,44 r/MoNbp — 3TO CpexHee 3HAUECHUE MOJEKYASAPHBIX MACC TPOX 1oy
MCJIEEHLIX KHACJOT.

1. HajiguTe MacCy MXUPHBIX KUCJIOT B HCXOAHOH mpobe muuin 1o (e

MyJe:
ey or = 274,44 Apeny 10 8.

9. BEIYMCAUTE MACCOBYIO JIOJTIO YKHDHBIX KUCIOT NO (hopMyaa:

w m‘mnp. x-p / s

m

—
AKHP. K-T

OnpepeneHne cogepXxaHna BOAbl B Mbine

BzpecbTe 0GpA3IE MBLIA, U3MEJBUYEHHOIO B MEJKYIO CTPYICKY, U dnnnin
Te Maccy 5THX o6pasuos (m,, r). Beicymure 06pasiel, 2T0 AyULIC JeN
p cymuasEoM mkady npa +100 °C. Ho MOXKHEO CYLINTE M IIPN KOMHATIK
TeMIepaType, TIIATEILHO OTHKAB MELIO MEKAY JUCTAMM QHILTPORILI
OyMaru, aian Ha 6aTapee LEeHTPAJIBHOrO OTOILIEHUA. BapechT¢ BLICYINN
HEule 06pasibl (7,, ') U BRIYHCANTE MACCOBYIO A0JIO BOALI B MLLIC 1O o
MyJie:
w0 = (My — my/my)* 100%.

IocTpoiiTe AuarpaMMEI IO PasTHYHEIM NOKA3ATENIAM KANCCTRA Xous|
CTBEHHOIO K PA3INYHEIX MApPOK TYaJeTHOTO MBLIA.

[IpeAnoAHTe NCTIONBIOBAHNE TeX WU HHBIX COPTOB TYAJCTHOID MuL/
ANA YXOA an KOKeN pASAMYHOrO THUI& (cyxoit, scupHO#A, nopmanknol
QoocHYRTO CnoN PeKoOMeHTarud.

Uccnenonatama oo pafioti 2
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L MI3yMeHHe BAUAHUA MY3bIKW HA AHHAMUKY
yMcTBeHHOH paborocnocobHocTH yenoseka

ITouTn BCe coBpeMeHHbIe ITKONBHUKY HOCTONHIG CAYNINWOT PABIUNRY
MY3BIKY — KOIZa AeJaloT YPOKHM WM 3aHUMAIOTCH CIOPTOM, KOran ey
TPAHCIIOPTE W OTABIXAKT. CyILleCTBYeT MHEHME, 4YTO y moge#, noen
HIapmMx mMysbiKy Momapra 1 oTBeuaBruux Ha BOOPOCHI CTAHAAPTHOI'O |
TecTa, oTMevaN NOBbIIeHNe HHTE/LIeKTa. B To ke BpeMs CUHTAETCH, ‘1T,
HalpuMep, TAXKEALIH DOK OKA3LIBaeT HeraTHBHOe BIMAHHE HA JAUHAMMK

YMCTBEHHOH paboTocnocobHoCTH UEJIOBEKA, 1A U B LEJIOM O ILnTan .
CHKAa3kIBAETCS HA €ro MbIILJIEHHAHN,

» CBAI3BAHHAA C IPUEMOM M N
pepaboTroii nadopmanmu, TpebyIoman HanpsKEeHHOro GYHKLIHOHIPOUN
HUA TPOLECCOB BHUMAHUA, IAMATH, MBILILJICHHA, 3MOLMOHANBHOMN cepr.
YMcTBeHHBIN TDY X XapaKTepusyercs padoTocnocobHOCTBIO M YTOMICHMEM.,
Paborocnocofnocry —

YPOBEHD IIPOU3BOSUTENBHOCTH YMCTBEHHOTO TPYAA B TEYEHUE IITATEALIOIG
BpeMeHH.

Yromnenue — 310 BpeMeHHOe yMeHbIIeHUe paboTocnoco6HOCTH, Bhl:
3BaAHHOE HHTEHCHBHOW WJIM JJIUTENLHON paboToii.

Mpoeegetne onpoca

J1a TOro 4TO6BI OUEHNTE, KAK YACTO U KAKYIO MY3BIKY CAYLIAIT Ballly O
HOKJIACCHUKH, IPOBEAUTE CHAEeLYIOIIME OIpOC.
1. Kakyio My3sIKy BH IIpeANOYUTACTE CNyImaTs?
a) KJaccuKy
6) TAKENLIN pOK, MeTasn
B) IONMYJIAPHYIO
r) APYTYIO (KaKylo HMEHHO)
2. Kax gacTo BrI caymaere MY3BIKY?
a) NOCTOAHHO
6) eTrabuanHo 2—3 yaca B fens
B) OYEeHb PEAKO 10 HACTPOCHHUIO
T) APyroit BapuanT (KaKo# HMeHHO)
3. Kak goaro Bu cayiuaere MY3BIKY B HAYIDHHKaX ?
a) Bcé crROGOAHOE BpeMs
6) HECKONBKO YaCoB
B) HECKONEKO MUHYT
r) Apyroit BapHaHT (KaKoi HMEeHHO)
4. BeiBaeT au, 4yT0 mocie POCAYIIMBAHUA MY3BIKH Y Bac 0OJIHUT roaosn?
a) na
0) HeT

5. Coy»x’ur nu Mysmika (OHOM, KOTla Bl JefTaeTe ypoku?
a) ga
0) Her

e
Hecnanonarensciue paborm

IIO}[{"III'I‘I\“‘I‘“ lllnilll'”'l'llllﬂ COOTHOMECHUG OTTON 1 COCTN DL JLIHTPIM
MLI B BRI POBYINLTTON olpocn.
W MY3bIKH
Npoaepka BNHAHKA PAIAUYHON MY
H;’ AWHAMMKY YMCTBEHHOU PaboTOCNOCOOHOCTH WKONBHWKOB

Jro MCCIEeAOBAHME MPOBOAUTCA C MOMOLIBIO TAbIMLbI B. A. Ampum::::::
. B OAHO M TO ALC BpeMy, reoe
(1879—1957) pas B HeZeJIO B T€YCHUE MECALA B OA

6bl yuecTb N3MEeHeHUs AHHAMUKH YMCTBEHHOU PAGOTOCIOCOTHOCTU Wit 11O
VsKeHU: AHA U Hegenu. KaXkaplil pa3 SKCIIEPUMEHT ITPOBOAMTCIL THO/ Pkt
HYI0 My3bIKy — KJACCHKY, MOMYJAPHYI 3ICTPaAHYIO, TRHXKENWMR  poi,

A cCpaBHEHHA, — B THIINHE. |
i Og::nl;?‘;r’engnuoinaccrmxam rabaunsr AHpumosa (Tabn. 21), ll(:[l‘l::::::;l' 1:
OZMUCATH UX. 3aT€M MIYCTh OHU BO3BMYT IIAPHKOBYIO PYHUKY nm w. m-.;w
BeYILYIO PYKY Ha JIOKOTh. BEIMaTENbHO NPOCMATPHBAA nvam,nﬁluﬁ. |‘|;...;;-
¢JIeBa HATPABO, MM HAJO BHIYEPKHUBATEH GyKBHL X M H xocon uep Jl." — ¢
iumTe 3TH 6yKBBHI Ha Aocke. CnpochTe o,nnoxnaccrmuos,snorm'run .;{,.\;mmu
Hye, NOMpPOoCHTe ABYX-TPEX U3 HUX NOBTOPHTDL 33/1aHHE. SATEM nt:wlm
«HAYaIH paboTaTh» BKIIOUHTE CEKYHJIOMED U COTPMTE 3aITUCh C /L )c;("l';'e' =2
Yepes 2 MUHYTHI KOMAHAOM «CTOII» MPEKPATUTE paborty 1 no!u ! ‘.m -
OTMEeTHTDh 3HAKOM YTOJKa () TO MeCTO Ha CTPOKE, IAe KAXKAOro antrni €
“agljl??rg:c') 9TOGBI OAHOKJIACCHUKY HE MPUBBIKAJIH K OIHOMY W 't'lawry'?::
sagaEmio Ha X n U, B caegyomuil pas UCIOIL3YUTE COUETANMIL ApY
6yxs, HanpuMep: Xn A, BuK, C H A, HuE. - o SEl
CobepuTe TaGAMULIBI ¥ IOACUUTANTE Pe3YNBTATHL: O emﬁpa - = ]
YecTBO MPOCMOTPEHHBIX 3HAKOB (YroKOB), Ka4eCTBO PabOTHI : w“m"““m
cTBO JONMyLIeHHbiX omubok. Kamaaa mponyuleHHasi CTPOYKA m.uu -
ca 13 o61(ero YMcia NPOCMOTPEHHBIX CTPOK, HO CUMTAETC 34 or;;. .?qu w,w
(LleHHYI0O OINOKY M NpubaBiaserca K obmeMy YHCHy OIIHOOK. tl;:m“ -
Bce JaHHbIe HCCefoBaHMsA B Tabnauny 19, cpapHHUTE C De3yJbTa “m.:‘m‘u
NYYEeHHBIME TNpH paGoTe B THIIHHE. PeayjabTaThl CPABHEHHHA 3nMEC

B Tabauny 21. Tannana 1)

N3MEHEHWE YMCTBEHHOW PABOTOCNOCOBHOCTH HENOBEKA
B 3ABMCUMOCTH OT BUAA MY3hIKW

KpurepHu oueHKH wameHeHns pabotoc nocobHocTu l

O6ném BbINOAHEH-

\

H Kauectno pabotel Annamuxe
?:':(?;:.;32: woii paboTu (xoAK- {xonwuectso pony- paborocnocob |
i MECTBO APOCMOT™ | o bix owHBOK) woctw | T

PEHHBIX IHAKOB)

! TummHa

\ Knaccuka

Bc'rpal(ﬂaﬁ MY3bBIKa

Taaénstit por

1

32%
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TABJIULA AHDUMOBA JLISL UCCIHOBAHMA JIMHAM

YMCIBEHHOW PABOTOCNOCOBH
CXHBCXEBHXHAHCHXBKCHMMCEXBXBHAHCHM
AKHABHXHWNBCHABCABCUAEKEAXBKECBCHAMUC
CHABXHBRHXHCXBXERBXHBXEHCREHHAMmmm
HRxERBEMCBXHXAKXHCRAHCBEKBXHAHCHxm
NCHAKCKBXKBHABCHUCHAXKEKXBHCHAUXBN
UCKANKAEXKHCHAUKXEXECHAUCBKEKXBAUCIH.
EREXCRARCBEEBEAHCHACHRHBRECHKHJEHKx
HXRARCRXRERHBHCHRXBEXCHAHCXAHRHBEuR
BXABEHBHCHAAHCHAEXRBEHBXREAHCHKREHl
ECBEHRCHABARECBKAXBEHBHAXHEHAHRBM::
BRHHECABHEXEBHAHEHHRECHRCBXHECBXRnu
RHRCXAHERHCHHHCBRXEBXEHBRAHCHACHA"
AKBHEEBKBHAUCHIHNCHKEBKXEBKXCHEHUCT A
HRBRXBEABCHAXRACECHAHCECXRBAHCHACA‘
XCHEHCXHXERBHRBEHAHEHERXABHXHHBHXR.
XHBHCHBCAEXHCHAXHREXBHBHAEHCHBHAEHA
HXBXHCHAEuERAHBEREXREHCHECAEHXBKEBm
HAEAHCHRBEXHRXHREAHCHAEARAERXEBCKxl
XHAHCHRBEBECHAHCERXERHAHCHHCHEHCHun
RXBXEHBHARHCXAHEBREBRHEXHCHAHEBXBKC
CHAHAHEHARCXRHBXHHRHCHAHBECHAKHEXc
AHRBEXRBRECBRCHXHACHARCXRXBXEAECRCE
HEHcHAHEXBCXHBHEXAECBEHCHAHEXREXKnu
HBXARECHAHCARBCHXAECXAHCHAEHRHCXKwx
XCRHEHHACEERXERHAHBRXREXHCHAHXRAXEM
HEHRBREHCHAHXHEXBRBHEXAHEXERBCHEHEC.
EBHcHAEAXHRXCHAKCHCHAHEHHEBHCHAHBun
CHCBAHEBxEHXCREHERXHEREBXBAECHACHRHG
EAEXRBEXEAHCHACBAHCEBEREXBERXCHRHCEn
ERCHAHHEXCEXCHAHCBHERXCHAHAABEHAXMA
XBEHBEAHRBABHXHAXRCBXEXHBXAHCHABHCK
AxCHAHAECHBRCHXAEBHRAHRHRHABCHEKBXm
AECBRXERCHARCXBXRBCHXCBEXRACHAHCKCX
ECHAHCHXABREBXRHEHCHAHHXACHEXRCXEBm
EHXHAHXEBXEHBHXHRBXERHAHCHXAHBEHAMX
RxBXEHAHCHBREBXAHCHAXRBHBAHEHCXBKXma
HCHABXCBRAxcHARHCHKERHCBAHCBAEXCXBA(

CHAERXAHBHABRBEXHAAEHRAPICXAI‘ICHXI/ICBIC.'

CERXBERHCHAHCHAHCRBECBHCRAHRBRRHBX(“- I
BHAHEHHCHAHXABRHBBXBAHRHEXEBXEBHAHCIC
AIfIAHARXKBREBERBHXHCRAHCHBXABXBHAPICll X
CX BRHCHAHEXERXHAHCHBEXBEPICHXBKXKHAXI(
BHXBRCHXHAPICHBRAXCBRXBXAHCHHAXHXBXllx

2 S
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Pamna 21
Pl AYNGTATBI OBPABOTKU TABNUILLI ALKBUMORA

Jlunamura ymcToenson paborocnocobuoctn

——

THwwHA Knaccuuecxkan myamka | JcTpagHan My3IbiKa | Tamelulﬁ pox i
‘ \
! |

CpenaiiTe BBIBOAEI O BAASHHU pasANYHON MYy3LIKH HA AHHBM“:?;‘?::: A
¢TReHHOK padoTOCIHOCOGHOCTH WIKOJBHAKOB. CKaKHTe, KaK ,uon;o . ‘ .
ve IHA U KaK MPOMKO MOMKHO CIIyHIATH My3bIKY (€3 nocneAcTsy . fo .,;; :'l".
pospa. IlpaseguTe MpUMeEPsl OTPHIATENBHOTO U IIOJIO}K:/ITEJ’IBH -
1MA My3BIKY HA 3A0POBbe YeJ0BeKa (414 OTBETa HCIOAb3yHUTe BO3IM y

WUnTepHeTa).

[F]l UccneposaHue NbiNeBOro 3arpasHeHUs BO3AyXxa
B NOMELlEHHWH

[uinp TpeacTaBaseTr cofoii MeaKHe TBEpABIE YACTHILBI (cpen::: ;::n:&
merp 0,005 MM) OpPraHNYeCKOro HAU MHHEPAJbHOTO IPOHCXOMAE N ;'. =
¢OCTaB BXOAAT GPparMeHTH HaCeKOMBIX, NIEPCTH MKHUBOTHLIX, nepm; = ":
$0JIOC 1 KOMKH UeNOBeKa, IeJIIONO3kl OT KHUI' ¥ Ta3eT, CIODphl n.n(.(.n: m:".
pn6oB M GaKTeprH, & TAKIKe MHKPOCKOOHUECKHE YaCTHIIBI pas::yJII ~
IneiicA oGeX ALl U3 TKaHeH IPUPOAHOTO nponcx?mnenna — XJIOUK “.0 .,m..
I3 nacrosilliee BpeMsa B JOMAUTHed M O(pPpUCHON IBIIN oﬁgapyme : .T -
150 BIioB KJIellleil, KOTOPHIe He CTOJAb OIIaCHBI CaMu IT0 ceﬁe, Ka:“l:ll - :U'-
JIVKTHI 2XU3HEAEATENBHOCTH, KOTOPEIE ABIAIOTCA OCHOBHO np:mb -
neprun y awogeit. KpoMe Toro, YacTHILb IHLIH CIOCOOHEI MPOHU o
# NMErgue U3-3a CBOMX MAJBIX PA3MEpOB, HO3TOMY OCOOEHHO oma J

JIoAe, CTPajalolIux OT aCTMBEI.

Or60p npo6 “
[1a ydcThle MpeAMeTHbIe CTEKJIA HAaHECHTE IO Kaille BOABI. HOHOJ;LH(L: :1 'x
11a 5 MHHYT HA PA3JIMYHbIe HCCIeAyeMble IOBEPXHOCTH B nomemgn; 0 ' ; N;
HOLOKOHHUK, LIKa(d ¥ T. I.), KOTOPbIe HAXOAATCH HA BHICOTE OT ﬁ, enM - I.qm
ot mosa. Hakpoiite npeaMeTHOe CTEKJIO IIOKPOBHBIM M HACTPOMT

cKono.

UccneposaHue NbiNEBOro 3arpA3HEHUA

TOM 0
PaccMOTPHTE NCe MOArOTOBIEHHEIE MUKDONPENIAPATHL IPH OAHOM 7 TOM
ysemdennn. [locanraiite yucno MNBIJINHOK B TIOJIE MUKPOCKOTIA.

JE— \
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OuaHKS YyPOoBHR NBIAESOre sarpRINEHKHS

Lo pe: V1L
331-1); IYJALTNTAM NABMIOACHUN onpescante ORUY LB yposens naiem
PA3HEHNA B IOMELEeHUN B basmiax: O — oreyreroue ueam, | — ¢an

BATBLIE —
€HHOCTb, 2 — cpeqHsas, 3 — cuIbHaA, 4 — OucHs CUABHAS. 3ANe
Te pe3yAbTaThl B Tabuuny 22,

Tansita
MbINEBOE 3ATPA3HEHUE BO3AY

YpoeeHb nwinesoro 3ar|;n3ueunn

[ Mecro orHopa npobe

iy

cneHB?IoaennTe TAKYIO Ke paboTy Nocje NpoBeTpUBARUA OOMeIneH!d ¥
axcHo# y6opku. CpaBHHTE pesyabTaThl, caesaiite BEIBOZEI.

«061;1'3:; J;E;HHBIM YUCHBIX, CaMBIMH PACIIPOCTPAHEHHBIMH GaKTEpHAM
MH» KBAPTHD 1 OPHUCOB, ABIAIOTCA SIDEPUXAA KOAH, CATLM
HEJLIA, CTPENTOKOKK, CTAQHUIOKOKK 30J0THCTRIH, KIebcueia nne’mmor;
Kakme saGonesanna BhI3LIBaIOT NaHHBIE baxrepun? Kakossl cu 3
9THX GoJle3Helt ¥ OMACHOCTH, KOTOPYIO OHM HecyT? Y

2) Kaxue BUpyCH M
OryT GBITE B CIJILIX [OMe
OHU BBI3LIBAIOT? ureHnax? Kaxue 6oaean

{E] UayueHue kopbl gepesves u KyCTapHUKOB

Uayuenue opran
ONeNTHYECKUX NoKazaTenei Ko
H KYCTapHHKOB pPbl Aepesbes

prizﬁﬁzzzﬁn::p;a;i:enna Oonpeae.nénnmﬁ YYaCTOK Jieca, JIeCOMAapKN,
e pm;:. npene.lzwre BHABI HCCIEAYEMBIX DACTeHMH,

AYHUTE KOPY PaCTeHMH Ha Pa3HOH BHICOTe OT 3eMiu. MayunTe UX mpo-
TOBYIO raMMy, 3aHaX U XapaxTep NOBEPXHOCTH HA OLIYIb (rénmaa, opo-

XJI
alHas, rIagkasd, mepniaBas, OyrpHcTasA, MOTPECKABIUASCA U T A.). 3a
HeCHTe Bce JaHHbIe B Tabaumy 23. g

Tasauna 24
OPTAHONENTUYECKWE NOKA3ATENU KOPBI AEPEBBEB U KYCTAPHUKOH
Depeso, ’- Mokazarenn Kopbr W
KycTapHuk yBer aanax Xapakren
NOBEePXHOCTH

328 —
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COCTARAEMAE KUARERUUM 12 ONKCAHME NERIPCTBUMNMER
CBOWCYA KOP=!
BosbMUTE OOPASIL KOPL ACPERLER HECACAYCMOTO YURCTRR, COCTRIESG Wil
NUX KOJJICKILII0,

CrestaitTe CMMICH KOPLL ACPEBBEB € IOMOMbIO LUGPOBOLO (poronnnapn
1n. Uemonbaya soamoxxHocTy HTEpHETA U APYTrie HCTOULHKH, ONIMINNTR
JieKapCTBeHHBIE CBOMCTBA KODHI (eCIM TaKOBEIE HMEIOTCH) KCCICHAYEMIIX
BHI0B PacTeHuH.

Q6cneposanne GanKaNWeEro ropoacKoro neconapka
Ha npegMeT HapOCTOB — «OnyXonen» pacreHun

|IpruamHONE TAKUX HAPOCTOB MOTYT 6BITE pasMYHEIE BO3AEHCTBUS
uHYecKHne, XUMHYeCKHe, SKOJIOTHYeCKHe, a TAKIKe NapasuTapHbLIC anbone
panusd gepesbeB. CpororpadupyiiTe «ONyxXoan» pacTeHMH H YCTaMOuMTe
4acTOTY BCTPEUaeMOCTH HAPOCTOB CPeAH Pa3IMUHBIX TIOPOA nepennen, (e
saiiTe BLIBOX O 33aBUCHMOCTH KOJINYECTBA HAPOCTOB Ha KOPE Aepenhen 0T X
BUZOBOM TPUHALIEKHOCTH, T. €. 06 yCTOMYMBOCTH TeX MM HHBIX JIePeILti
% BKOJOTHYECKON 06CcTaHOBKe MCCJefyeMod TeppHTOPHU. [peanontwre
¢BOH BApHAHT UCCICAOBaHUA BO3MOXKHOHI 3aBMCIMOCTH TEPPHUTOPHIMILIOTG
pacnpejeleHid HapoCTOB Ha JePeBbAxX OT SKONOTHIECKON CUTYAILNN [l
Ha (KauecTBO BOABI, BO3AYXA, 3arpASHEHHOCTH 110YB).

MEeXH

[Z] U3syueHue 3aBHCHMOCTHU 340POBLA nioaeu
OT COCTOAHUA aTtMochepb)

Iiensi0 JAHHOTO WCCHEAOBAHUA ABIACTCA AHANMS BIMAHMS HOTQ/NIIS
yCAOBUI 1 FeOMAarHUTHBIX BO3MYIIEHHUI HA HEKOTODBIE MTapaMeT Ll #iu]i
BbA YeJIOBeKa (apTepuasbHOe AaBjIeHEHe, o0llee COCTOSHIE Opranuimi) i
NpoTAKeEMH KajeHaapEoro mecaua. laa aroro HeOOXOZUMO HCHIOLLIO"
BATH AaHHBIE IIEHTPA FeOMarHuTHBIX HaOMIOZeHUH, pe3yJIbTaThl H3MEDCHIH
ApTEpUANHHOTO AABJIeHHS Y YIACTHHKOB 9KCIEPUMEHTA K JAHHBIC COUNG
JIOTHUYECKOro OIIPOca HaceJIeHns Pa3HblX BO3PACTOB.

UsyueHue nureparypsl

Moa6epuTe AUTEPATYDY, NOCBAINEHHYIO BIMAHMNIO NMOrOAHBIX yeaonmnin n
reOMACHUTHBIX BOSMYILIeHHd Ha CAMOYYBCTBHE YEJIOBEKA, HIYINTE e,

W3amepernna atmochepHOTO AABAEHHUA

B TeueHHe MecAIa e)XKeNHeBHO U3MepAliTe ATMOCPEpPHOe AABJIEHUC ¢ 1OM
b10 6apoMeTpa-aHepONA, TEMIEePATYPy U BIAXKHOCTE BOSAYXA —- € M

L0 TEpPMOMETpa H ICHXPOMeTDA. Ecxu y Bac Her Takux upubopon, 10
gaiiguTe HHGOpPManuio 00 3THX NapaMeTpPax COCTOAHUA BO3AYXh, & 'THEIE
0 TIOTOA€ M TeOMATHUTHOI 06CTAHOBKE, NCNONB3YA BOSMOIKHOCTH Nurepne

TA WK JIPyrue MeTouHuKH (pagno, TeleBuaeHne).

N
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VI3MEPSHWE ADTEPHANDHOIO AANNCHUR ¥ moneh
M COLUMONOrHYECKHUH ONpocC
Y y4YyacTHMKOB BALIEro UCCHCAOBAHUS (ITB UCAOBEK PABNOTO BOIPACT:
M3MepaiiTe apTepuaabHOe ZaBAeHHE U B IPOLECCe COIUOIOTHUSCKONG) on
Ca BEIABJANATE 00INee COCTOANNE UX OPraHH3MAa: €CTh JIH ¥ HEX 1'ojon
Gou, caboCTh, TONOBOKPYKEHHE H IPOUNe TIPUSRAKU HeIOMOraHMsI,
3aHecUTe Pe3yNBTATHI NCCISOBAENSA B rabauny 24, npoanaauaupyil
TIONyYeHHbIe AaHHEbIe H CAeJIAiTe BLIBOAHI.

Tannuna
3ABUCUMOCTB 310POBbS YUENOBEKA OT COCTOAHUA ATMOC

Cocroanve armocgepn) Napaserpuy
3A0pPOEBbA HENOBEKA
Dara Temne- | Brasc Atmoc- Feomar- Aprepn- Cocron-
parypa, | mocrs theproe HUTHaA ansvHoe HHe
oC ? o " | maBneuwe, | obcra- | pasneHue, opra-
MM pT. CT. HOBK2 MM PT. CT. HH3IMa

{E] Uayuenue ocBewEHHOCTH pabGouux cronos
B KabuHeTtax u goma

Ocsemgnnocreio (E) HexoTopoi MOBEPXHOCTA HA3BIBAIOT OTHOLIEH e

CBETOBOro moroka (@), paABHOMEPHO pacupefenéHHOTO IO OOBEPXHOCTN,
K IUIOILAaAH 9TOM MOBEPXHOCTH (S):

04

E =~ s
Enununeii cBeToporo notoxa B CU ABNAETCS 110MEN (am). CreToBOM 110~
TOKR 38BHCHT OT MOLIHOCTH MCTOYHUKA CBETA U OT AJIMHEI BOJNHBI H3AYUNG:
Moro ceera. Hanpumep, naMoa HakaanBauus, H3NYyYalolan CBeT B IMIHPO-
KOM CNEeKTPaJIbHOM AUamasoHe, AaéT CBETOBOIl MOTOK npuMepHO 14 1M ma
€IUEULY MOHIHOCTH. COOTBETCTBEHHO, €CHH JaMIa HMeeT MOLITHOC T,
40 BT, To AaBaeMblil €0 CBETOBOI TOTOK paBen 560 nm. OceelIEHHOCTHL I

CH namepsior B xokcax (ax): 1 ax = 1 /M2, JIna uyTeHUs HeoGXomMma
ocBeIénHoCTL 80-—100 K.
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" AR
1 l(EJII-lO ANUHOPO NEC AT N RIHETCH DIRCHAPTME T LG Ny

3 ) wy
HUC OCHEEINOETI CTONun 1 ERORIVERK W JLOME, 10CH0 Nery MOAcHO Oy “
GIECTATH BLIBOA, COPTIMETETIYOT IH THIKASL OCBENENTIOCTL MEARILINEIN
HOpPMAaM. <.
HceteZonaitust n noanstii’e B TAKOH NOCaeA0BATE bl 3

1) uayunre pusact ouwrnku «@PoTOMETPHA» , OBHAKOMBTECEH C OCHOBNLIME
HOBATUAMHU DOTOMETPHH U QJOTomeTpnqecanan Bennqnna‘ 'MM; ; =

2) onmpeaeJuTe CBETOBOH MOTOK, JABAEMBIM HACTOJABHOW JIAMILO » .".“ ne -
\11eM CToJIe, AJi BTOTO MOCMOTPUTE, KAKOBA MOILTHOCTh JAMIOUIH (Y10 11
IMCAHO HA HeM caMoii), U BBIYUCIHTE CBETOBOK IIOTOK, YMHOMCHN 14 snim
(cBeTOBOI NOTOK, IPUXOAAIIUIicA Ha 1 BT — eZIMHUTY MOLIHOCTU JIiMIION
“H):S;Ian?;:wlglo);ﬁiozjl?manb NOBEPXHOCTH CTOJA, ocnem;é.éﬂngﬁ }.;I;lM‘ll(:‘l;:llﬂ
(ecsm oHa uMeeT GOPMY KpyTa, TO eé mrownage S paeHa: S = nR%, me
PAaJRYC OKPYHOCTH); -

éHHOCTH CT 5

g; z:lﬁéiliiﬁepc;g;iffmu H3MEpeHH I ¥ BHIYHCISeHNH B Ta0ANLY 2.5, e
AaiiTe BEIBOJA O COOTBETCTBHH OCBEIEHHOCTH MEeAUIIMHCKUM HOPMA M.

6) noBTOpHTE U3MEPEHHA U BRIYMUCIEHUA AIA APYTUX pabounx (: ( (:Jll: ::: :l
JIDYTEX OCBETHUTEIBHBIX IPHOOPOB: TOrO Ke CTOJA l'IO’l‘OJIO‘leIM‘ che
HHKOM, 06eIeHHOTO CTOJIA B KYXHe, CToJa B KabuHere QU3UKN B T. I).

Tannma 26
OCBELLEHHOCTH PABOYUX NOBEPXHOC TN
Ra—— SR - — - )
CeeToBOM NOTOK Mnowansr Ocaeu'gonnocn.
WepodhmuiERagy 1 ©, nm noBepxHoCcTH S, M2 E, nx
1
| . o

] Uccneposanue BO3IMOXKHOCTEH aHeprocGeperkeHus
B KBapTupe

B nacrosniee BpeMsI B HAIMUX KBAPTUPAX KCIOJIB3YyeTCd MHOI'O :mmcn:p:r
OBITOBCH TEXHUKH (OCBETUTENHHBIX H HArDEBATEJIbHBIX npudopos, -ro.m.:;l: .
30POB, KOMIBIOTEPOB, 3MeKTPUUECKUX ILIUT, CTHpaJIbel“x'MﬂlIEtﬂl,l n. :-.:mu
¢OCOB, [IOCYZOMOEYHLIX MAIIUH N T, I.) — nmpeﬁn'l:'eneu .a.nel'c‘l py u..;wx
onepruu. C oaHoil CTOPOHBI, CTOUT 3aAada He30macHoN SRCllﬂytl'l‘t:lm " >
YCTPORCTB, # NOTOMY 2JIeKTPUUYECKAA [IPOBOAKA, npenoxpnnv.l‘u.nll'a. yo ‘-
;l()BJIeHlIInI(? Y UBOAN IPOBOAOB B KBAPTUPY, /IOJIKITLL GLITH PACCHHTNINILL
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v e LU BETCCRYIOINYIO 10rpeGasiemoll saeierposnepran, C apyi
CrOPORLI, HEOBXOIAMMO DIKODHOMUTL MICICThOBHePIMIO (manhn sneprocd
HEUNH), UTO CBABANO C OIPRNUICHILIMU DANNCAM I WIITPRUCCKOR D
FHUM, & IOTOMY IKCIIYATAUNA GBITOBOH TEXINKM JOMKEA GLITh IREPI
PeramLesi.

Lleario AaHHOTO MCCHENOBAHMA ABIACTCH H3y4eHUe 3eKTponpubo)
HMEINXCA B KBADTUPE, HX MOUTHOCTY U BO3MOMHOCTH aneKTpochepm:
HUA NIPU MX 9KCNAYATALHIM.

Hccnenosanus BrITONHANTE B TaKOiL NOCIeR0BATEABLHOCTH

1) BcooMHuTE NOHATUA paGoThl ¥ MOMIHOCTH AIEKTPHUYECKOTO TOKA,
koH Jlxkoyna—JleBna, sanummuTe COOTBETCTRYIOIIUE HOPMY LI,

2) cocTaBETE CHHCOK 3IeKTPONPUGOPOB, HAXOARIMUXCS B Bameli Kn
THpe;

3) yraxuTe InA KakAOro 3NeKTponpuiopa MOTPEONASMYI0 UM MO
HOCTB, HCNIONB3YA AJIs1 9TOr0 NACHOPT npubopa;

4) onenuTe NOTPEbAACMYIO npubopaMM MOILIHOCTL NPH UX OZHOBpEM
HOM BKJIKYEHNH B CETh C YIETOM TOrO,
JIeJIbHO, & HANpsXKeHHne B cetn 220 B;

9) oueHHuTe NOoTpPebasieMyI0 MOIIHOCTS IIPH OAHOBPEMEHHOM BKJIIOYEH
o6asaTenbHEIX NPUGOPOE (JraMma, TJIATR, XOJIOANALHAK, JaiHAK);
6) BHecuTe Bee fanHbBIC O MOIHOCTH HAXOAAIMMXCA B KBAPTHPE 3/IeKT|

npuGopos B Tabauuy 26, DpefnoxuTe, KAK MOYKHO YMEHbIIUTE moTpefi
HIe HMH SHEPTH;

YTO BCe€ OHHM BKJIIOYAKOTCA mapa

7) ChpaBHMTE 9HEPTONOTPEGICHNE NAMIIOTKH HaAKAJIMBAHUS A CBETOAMNO,
HOM JIAMITOYKH.

CAenaiiTe BHLIBOABI-DEKOMEHAALMHE 0O 3aHeprocbepexeHu> B Balit
KBapTHUpe.

TaBauA 2
BO3MO>XHOCTHU SHEPTOCBEPEXKEHMW

3nexTponpubop Mowwocrs, Br MpeanoxxeHun no akoHoMUH
INEKTPOIHEPrUH
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