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Cosramwrexs H.0.Paccauxo
Aouenr xadeaps 300X0rKM W OXDAMM NpPUPOSH

Pexowennonano meronmueckun coperoM 61#o10-
ruvecxoro daxyabrera Iomenncxoro rocyasper-
BEMHOI'O yHMBEpCHTOTA MM. Q.Cxopuiy

B ocwomy nacroamero PYXOBORCTBA MONOREHH umpum aexipt
% npaxrTaueckux sausrult npodeccope T.T. Bmﬁegra no sxoxornueckoR
GuaNOZOruN BOMMEX XUBOTHHX. ITH MaTepHamy KpaTKo oTpaxan? T0jMb-
RO OCHOBHMS NOXOXEHNS HOKOTODHX Da3KENOB XYPCa M [auT CTYReHTEM
BOSMOXMHOCTD O3HAKOMHTBCA C ONDPERGASHAAMK BAKHEX aXox0ro-¢usno-
AOrNUSCKUX XBPAKTEPHCTUR IMULPOGHONTOB, METOREMH MX M3YuEeHUN,
CNOCOCAMK DACUETOB, DEXOMEMRAUMAMK MO KCNOABIOBAHAD B yeaosuax
SArpASHENNA BOR.

PeGora oryzenror ¢ pyxosoacTBOM fOMXMA GROCOGCTEOBATH
FrAYOaeMMD MX OOmOGHONOMHUECKNX W IXOROPHUECKMX 3HEHMf, pacun-
PONXD NpeacTaRseMMit 06 OCOGEMNOCTAX RHSHONEATEALHOCTH BOLHMX

OPraNNsuOn ¥ ﬁnmuompouw BORMHX SKOCHCTEM B 32BHCHMOCTN
o? yoaossil cpean.
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BUOJIOTUUECKUE fBJIEHUA ¥ SKOHCMEPHOCTH,
KOTCPHM CHA BOﬂQHHHDTCH, B YUCTHX ¥ SAIPACHAZMHX
CAOEMAX Y NIQHOTCKAX

C camofi ofme#t TOukM SPSHUA eCcTh ABa JI&BHHX OTAWUMA MEKLY
YUCTHMU # safpﬂauﬁemumn BOLAMH S 1) B 3arpasHAeMEX BOJAX
Gonpuyn PoNb MI'PalT NOocTynapIMe B HUX, alJIOXTOHHHE, OpraHiue-
CKVE BeusCTBa, KOTOPHE MOTYT CAYXKMTb UCTOYHMKOM BHEPruM s
reTepoTPodHOro MyTH NpeBpalieHNs BEmecTB; 2) B HUX BCTPEUARTCH
cneuuguueckue Hapywerus OMOTHUECKOTO KPYroBopoTa; MoclenHue
OCYWEC TBAADTSA MHOTUMY MyTAMM, Hanpumep, uepes BIMSHUE HA CBe-
TOBHE YCIOBUA MOBMUEHHOM MyTHOCTM BOMM, ueped TokcHueckoe Helt-
CTRME PHECEHHHX 3arpASHeHu#t ¥ Jp. BmecTe c Tem, OHOTHUECKUR
KQyroBsopoT, Apyrue MpPOUECCH B 3arpASHAEMHX U UMCTHX BOAax
uMenT ofLyw OCHOBY. [0BTOMY. METOZH MX U3yueHud, pazpaboTaHHHe
Ha uMCTHX BOZAX, NDUMEHUMN ATA BHACHCHWUA 3aKOHOMEpHOcTel, mpo-
TeKabuUX B 3arpAsHAeMHX BOJOEMaX ¥ BOZOTOKaX. Hpome TOro, uTo=
68 ¥MeTh BOSMOKHCCTH B KaKACM OTARNIBHOM Clyuyae NMOHATE MEXaHU3M
BpemHX posgeffcTsuit, HaRO XOpoWo 3HATH ClmMe BaKCHOMEPHOCTH,
KOTODEM HOMUMHANTCA CHCIOrMUECKUE fBJCHUA. YTOOH MMETH BO3MOK-
HOCTh BLpAKATh PESyJbTATH KM3HEAEeATeNbHLCT.. OPraHU3MOE B BUAC
ONpelieNneHHHX KOMYURCTB BEWeCTBA ¥ SHEePIUM, NEPeXoiilmX u3 of-
HOT'O cccTosHAA B mpyroe (ana SarpAsHseMiX BOACEMOB U BOLOTOKOB
3T0, OUSBWIHC, BECHMA BAKHC) HYKHO HSTAJBHO SHAThH Taxkue (yHk-
4120 MacCLBHx BUIOB cOOCMmeCTs Kak NUTakue, PocT, OoOMEeH; 3HaThb
3aBUCHMOCTD CHOJIOTMUECKUX HBRNEeHuR OT aCUMOTUUECKUX YCROBUR cpe-
. HparTkue cpefenda 00 ykKa3aHHHX napameTpaX, cnocold WX pac-
UETOB, PEKOMEHIAUMM M0 NPUMEHSHA® B KOHKPETHHX YCHACBUSX M MpH-
BOJATCSH B HACTOFWEM DPYKOBOACTBE.

Paspen I. SABUCIRIOCTE BUONCTHMECKUX SJEHUA

(T TEMIIZPATYPH.

Bce npoueccw, upoTexakumMe B BOAcEME, B TOM uucie GopMUpO-
BaHWe uucTOR BOMH, CUJBHO ZABUCAT OT TemuepaTypd. HHTepec x
3TOMy BONPGCY BO3pacTaeT, B CBASHM C TEM, YTO K PaSNAUHEM BUIAM
3arpAsHeHNA BOJI0EMOB JO0aBMIMCh TenOBHe COPOCH 3NeKTPoCTaHuMR,
Hapymapmve TemnepaTypHHil pemum BozcemoB. [locnenHee, B CBOD
cuepelib, MOXET ENLMATbL Ha pasHwe QyHxuuu runpodMOHTOB _CBsiBat-
Hue ¢ jpelicTexem TemnepaTypH, KOTOpas OTIMYAETCA OT

pas HLX SNIEMEHTOB CpPeid TUAPOCHOHTOB TEM, UTO NPSJACTABw-
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cTasnseT coboft HeycTpammil fexTop.Ceer, pasmiume raSH coan
ApyTue MEMEHTH CDeMH MOEHQ MCKIDWATD M3 OXDYEeHMHA opra;mauoa’
TemiepaTypy - EeT. o 3Toff npuunxe 'reuneba'rypy caenyer o-raec-'
™ K tmc.uy HauGonee YHMBEPCANBHHX 3KONOIMUECKUX GAKTOPOB. SHa~
UeHie TemuepaTypH MpOABNAETCA uepe3 Bo3felicTBie Ha pacnpenene-

; H/e MIpOCHONHTOBR B BOfAX, HA CKOPOCTE MPOTEKAHUA DA3IUURNX
EUM3HEHENX NpPOLECCOS. Ao 4 .

Cprammayy, MOrymMe CymecTBOBATH B WMPOKOM TeMIepaTypHOM
AvanazvuHe, HASHBANTCA JEPUTEPMHNMM, B YSKOM = CTEHOTEDMHLEMM.
Ins oueds MROTMX TUIDOSHOHTOR XAPRKTEPHO NMPUCHOCOGNEHUE X GO
Jlee BHCOXRON TeruepaType B Clyyae €€ NOCTENeHHOro MOoBNmeHus.Ha-
Tpumep, :ngiwscpuu Perameciun caudatum,HaXOAuBmMEC O OMNTA
mon 12-137, swmmsanu B Bome ¢ Temneparypoit 40° Tonpko 6-I2 MuH
a conepxapuMecs npy TemmepaType 24-26° - or 32 x0 42 mun. Ka- '
Kue Xe JyHXOUMK OPraHiSMOB MSMEHANTCA C U3MEHEHMen wemnep;'rypu
¥ RaKOB MeXaHuaM MX usmercHuit? O6parumca x XONOAHOKP OBHEM
:::‘:ﬁmnorepmm) xuMBOTHE . TemmepaTtypa Tena y HUX MoMEHASTCS c
EMxel(-:ex-mem TeMnepaTyps E:,t iHe# cpefs, B OTAMuMe OT IroMoHOTEpM-

PraxusMOB, OONaNALTYY MeXAHUIMAMA, MOSBONACWAMA MONLEPKA=
BaTh MOCTOAHHYK TEMNEPaTypy Teflia JAXe NpU CUNBHEX KoNebaHuax
TeMIepaTypH Okpyxzanmefl cpems. [lofixunoTepMHbe EMBOTHHE MOTYT B
onpenenesH oMl CTeneHyu, & MHOrJAa U BechMa SQPEKTUBHO DeryaMpoBaTh
'rer.gepamypy CROEro Tela, HO MEXAHM3M DETYJALMU ¥ HUX COBCEM
MHOI - NpU IOMOmM MOBEMEHUS, KOTOPHI yCTynaeT MeXakusMaM pery-
JAALAK TENNOKPOBHHX RUBOTIHHX.

B ®MBHX KNE®KAX, KaK ¥ B NPOCUDKE XUMUKA, CKOPOCTh XuMUUE=
CKMX Deaxiyit SaBUCHT OT TeMiepaTypH: ¢ MOBHIEHKEM TeMrepaTypH
BOSpacTaeT M, HaoGopor. [lo3ToMy ¢ usMeHeHMeM 'reunepa-ryp;v cpem
Y NOHKUIOTEPMHHX OPraHK3MOB WSMEHADTCS OCMEeHHHE IPOoHeccH. YeTa-
HOBJIEHO, YTO PASNUUHHM TEMIEPATYPHHM YCJOBMAX, B KOTODHX OCUTa-
DT OpPraHuSME B aKTUBHHA NMEPUOR MX XKUSHM, COOTBETCTBYeT ompene-
AeHHaA TENNOyCTONUMBOCTD TxaHelt. [lpu dToM, OH2 ABAAETCA XapaK—
TepHHM BUJOBHM NDM3HAKOM. YCTAHOBJNEHA TaKke PABAMuHAg TEMNOYC—
TOAUMBOCTD XMMUUECKLX KOMIOHEHTOB TKaHefi. Tak, Temnoycroitum—
BO:TB 6enxos y TenXORWOMBHX GopM - PAKa PHG, MORMOCKOD, PAKO-

Boz;asmx, Ap. BHEE, YeM Y XONOAoNOOUBHX. PepMeHTH y Tenaonotu-
¢opm MakCHMANBHO AKTHBHH NMPM OoNee BHCOKAX TeMmepaTypax,
ueM y XonononwSuesaX. OZHO “3 BaxHefmuX BausHuit rennepa'l'yi’ﬂ Ha
PaspuTie OpraHMsMa 3aKkIOuaeTcs B BOSJEMCTBMM Ha $epMEHTH,yua-
CTBYDUME B CHHTe3e CeAXOB, KaTANMSNDOBAHMK PasiMuHHX KM3HEHHHX
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npoleccos, B LENOM, B GROXUMUUECKUX npoyeccax. C norsmensen
TeMIepaTypH CKOpoCTh (epMeHTaTHUBHHX NMpOLRecCoB BO3pacTaeT COor=
7acHO OGUMM BaKOHAM XUMUAUECKOH KUHETUEM, HO OJHOBDEMEHHO Haui-
HEeTCA W paspyueHne camuX (epMeHTOB. TosTomy HauGonsumit shdexT
ux padoTs HaGNKIACTCH TDPH KaKkoi=-T0 onTMMaNbHO#t TEMIePaType.
CrepyeT OTMETUTH ¥ Taxy® 0COGEHHOCTh IelicTBUA TEeMnepaTypH,
KOTOpasf NPUBOJAT K HADYUWEHAD [HHXAHUA. Mo Mepe MOBHUEHUA TeMIe-
paTypH noTpefHOCTL B KUCHOPOAE pacTeT, MOCTYWIEHWE rasa uepes
[HXaTeNbHHE NOBEPXHOCTH CTRHOBUTCH HEAOCTATOUHHM, opraimsm
MORET MOrMGHYTb He OT jeficTBMA HA CTPYKTYpY O€nKoB, TKaHeit, &
OT HeMOCTATKa KUCAOPOLA. TaKuM 00pa3oM, MOCKONbKY B OCHOBE Jett=
CTBUA TEMIEDATYPH Ha OpraHU3Ml JEKUT H3MEHeHue cKopocTH GUoX=
MUYECKNX NpOLEeccoB (uepes jpeficTEne e€ Ha Genxu), TO CTAHOBATCA
NOHATHuM HeficTBUe €8 Ha CKOpOCTb OOMeHa, pasBuTie PUPOSHOHTOB
[lo pesyabTaTam MHOIMX GMONIOTUUECKUX WUCCIefOoBaHuil ycTaHOB-

. 7eHa onpeneneHHas (opma CBASBH MEXLY TeMmepaTypoit U MPOAOIENTE-

NBHOCTHI MHAMBUAYyalbHOrO PasBUTHA (1) mo#ikMnoTEPMHOrO HABOTHO-
ro. OnHaxo uaCTo LENecoobpasHo MONb30BATHCA HEe NpOSONKUTENbHO=
CTbO Pa3BUTHA, & oGpaTHOlt et BeNMuMHO - CKOPOCTDHIO PasBUTHA

(= I ), KOoTOpas OsHauaeT, Kakad nons OT obmeil MPORONRNTENbHO=
CTY Pa3BUTUZ MPUXOAMTCHA Ha eIAHULY ppemeH#, CKOpOCTb DPasEUTHA
‘kax QyHKIMS TeMnepaTypa rpafuuecKu npenc-raa.us'e'r coboit S-00pas-
HyD KpUBYO. JUIA MaTeMaTHUeCKOTo OmuCcaHud 3aBUCUMOCTH CKOPOCTH
pasBUTHA, WHTEHCUBHOCTH OfMeHa, NPYTUX GHONOrMUECKHX ABneHuit
OT TemmepaTyph DMPOKO NMPUMEHADT HABe QyHKWM C CpHOR KOHCTaHTOM,
3HaueHue KOTOpoil mepefaeT yCKOpeHue paccMaTpuBaeMoro mpouecca
oT -remnepa'rypu.tqame BCErO0 ucnogxbaym noxasaTelbHyD JyHRUMD TH=

na: VtzvoO( .;‘{2:“‘?- 1
: S b P

OHa MomeT MueTh ABe QopME: I. oy = —_ = o (Bmtidp= _3
rile e- OCHOBAHWE HATYPAJIBHOI'O norapupma, paBHOe 2,7I; Kk = KOH=
- 4 av X A
cTaHTa A S i floKa3HBaVmAA YCKOpeHWe mpouecca.Kou-
craHTa TeM € onbYe gmﬁmgga_ngnamua 3aBUCINOCTD nponecca OF
TemnepaTypH. 2. -2 = —l = Q}«;»—ml;/ecMOh 70 /. 970 W3BECT-
v - . v

Haf (opmyna, B x%fropyn?'axonwr' WUPOKO gcnonbayem B GHONOTHK
“reMmepaTypHuit xoofjument " Ban-Topda Uufposoe sHauerme JAHHO-
ro” kodfuumeHTa HenocpesCcTEEHHO noxasHpaeT, BO CKONSKO pas yC=
kopAeTcA MpollecC TPH yBENHUEHKH TeMnepaTypa Ha 10°. HomcraHTH
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1] nw_u A v
wi;o K CBA32HH COOTHCUGHMAMMIln Q.0 =2,3026 k,log Q,=10k,

noawvmy, 3Had OgHY M3 HMX, MOXHO HallTH Ipyryv. Hanpuuep,Q1O= 2,
Toraa "x" oxamercsdos 2 = 10 k, k = 0,069.
Horga uaBecTHO HEeCKONLKO SHaueHuit CKOpOCTH mpouecca - Y.

vf),v3 NPK COOTBETCTBYRLMX ., t,, t , TO Halipa 'ﬂ%(;'unu

"K", MOXHO HallTM CxOpOCTB npouecca npy ¥HTepecywme# TemmepaTy-
pe. Hampumep, HyXHO MEMEDAUTH CKOPOCTH GUEHUA cepaua y rABHUi
mpu 20°, ecnu msmectHo, uTo mpu I15° oma cocrasnser 200, npu
22° - 3% yAADOB B muH. [Ipv pacuetaX MCHOABEYEM npuaenenuyn
Bume GopMyny, HECKOAbKO MpectpasoBaB eé: RS ¥ i

,ng
[ v, 0 6%0

Noacrasue B Gopmyny umebmmecs nanuueé onpenenuu Qo Mg

YKaSaHHOPO MHTEpBala TEMNepaTyp: Jde g
. B e 200 i 1.

1g Qyq = %9- 1g 1485, 1g 1,8520,2672, 1g Qq=—12:2:2672.0, 334

Teneps moxme paccuurats ucxouyb BENUUUHY :

I -1 370 I - 0_ d 3 4
22 ° 10 25

3. - 0,1002, 20

1g -sr- = 1,259, X =294 ymapa B

’

wHyTy. llpoBenerue NOZOGHNX PACUETOB MOXET OHTB HeC6XOUMHM
NPy pasHEX CHTYauMAX, 1A PasnuyHuX uesedl, B waCTHOCTh IpH Ten-
JI0BOM 3arpAsHEeHMH BOACSMOB M BOLOTOKOBR MIA YCTaHOBNEHUA BAURHUA
NOBHIICHHA TeMNnepaTyps BOMN Ha Te AKX unue MpOLECCH KU3HeJeATe=
JABPHOCTH BOAHHX XUBOTHHX.

[lpw 2TOM, HAZO OCPATUTL BHUMAHME Ha OJIHY BaxHy ocoﬁeuﬁo-»

CTh. YCTAHOBJEHO, UTO CKOPOCTE METAGOAM3MA Yy BCeX HOMKUAOTEPM=
HHX ZMBOTHNX B YCJNOBMAX MONHOR aKKIMMALMM K TEMNEPATYDE ONMHA=
KOBO 38BMCHUT OT TemnepaTypH. YHUBEPCANbHOCTH 2To#l 3aBUCHMOCTH
CHYXMT HEOOXOJMMHM YCJOBMEM COalNaHCUPOBAHHOCTH GUONOrMUECKMX

npoueccoB B SKOCHCTEME, GnaronpuATHOR ANA BXOAAUMX B HEE BULOB. .

JnR NpUBENEHUS CKOPOCTY MeTAGONW3Ma MONKUNOTEPMHHX KUBOTHHX K
HeKOoTOopOfl onpenenexHOll TemnepaType clenyeT MPEHMMATBQ1q = 2,25.
B oTauune oT CkOpoCTM MeT260A¥3MA CKOPOCTb OHTOI'€HETUUECKOI'O
pPasBUTHA, POCTa NORKMAOTEPMHHX XMBOTHHX MDY pasHHX TeMnepaTypaX
XapaxrepuayeTCs BO3pacTaHMeM Q. B CTOPOHY HUSKUX TeMmnepa-
TYps, TO €CTh NP HUSKAX TeMIepaTypaX CKOPOCTb pa3BUTHA, pPOCTa
B Goabme#t Mepe 3aBHCHT OT TEMIIEPATYDH, UeM. IDH BHCOKMX.  SToT
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DakT cnegyeT yuMTHBATbH NPV TEIJIOBOM BATPASHEHWM B XONONHWX BO-
72X, KOTHAa OHO MOKeT NPeAcTaBIATb GOMbLYW CNacHOCTH:AMU TUIpPO-
GUCHTOB. :

SacnyxuBaeT PACCMOTPEHUS M3JABHO M3BECTHOe B Guonoruy
"mpaBuio CyMM TemrepaTyp”, COrfI&CHO KOTOPOMY MpOM3BefeHue Npo-
momxutensHocTn paspuTuA (1) Ha agpexTuBHYD TemnepaTypy ( t=ty)=-
s = A =ty ) ecTh BenMuMHA NOCTOSHHAR ANR KAXAOro BUJA OpraHu-

3M0B, HpH a"om t, = TewnepaTypa YCIOBHOTO 61ONOrNYECKOro Hy=-

-Afi, WIN HYKHEro TEepMMUECKOro 1Mopora, ¢ KOTOPOro OpraHuaMH Cmo-
" coSHM K pasBuTHD; t - HaCNojaeMas TemnepaTypa; S - CymMa TeM=

nepaTyp, BHpaxaemad B Ipaf./ HHSX unurpai./vacax,CorzacHo npa-
BUJTY CymM. TEMNepaTyp, OpPraHusMy L1S MPOXORUSHUA KMSHEHHOT'O
MKAa TpeOyeTcs ONpelesieHHOe KONWuecTBo rpagyco/mHeit unM rpa-
Iyco/uacos, KOTOPOE MOKHO ONPEReNuTh, 3Hafd NMPORONEMTEAbHOCTD
paseumid, ty» t . B TO Xe BpeMdA, NONYuus B 3KCHepuMeHTe S,
3HaA ty, MOKHO ONpPejeNUTh NPOMONXUTENLHOCTH DASBUTHUA MPH TO#
un¥ ¥HO uHTepecywuell TemmepaType. B AMTepaType NPUBOJAT JaH-
e no 3 , bty A pasHEX BMJOB OPraHU3MOB, UTO obneryaeT pace

“uyeTn Takcil BaxHOM XapaxTepUCTUKM THIDOCUOHTOB, KAK MPOILONXUTE—

NBHOCTY pPasBUTUS UIM OCPATHOW el BesuurHe = CKOPOCTH pasauruﬂ.
PaCCMOTpMM npumveps: 1. Mikpa ceeporu passuBaeTCA NpH 20%: 12 nﬂﬂ,
a mpu 26° - 5I nmeHb. HyxHo maittu xomMuecTso rpafoco/mHeft, KO-
TOpoe TpeOyeTcA MNA NMPOXCKASHWS ¥NSHEHHOrO LMKJA. B npuseleH-
Hyo pbae OpMyNy NOCTABUM W3BECTHHE napameTpH -3 = T2(20~t },

= 51(26-t_)YTo0u HaliTu 1, ,BOCMONBIYEMCA Gopmynod:, D1t1'dht9
ﬁ TIONY UM % 72.20 = 51.26  '_ 5,43, a 8 i D,

72-51

S 72(20~5,4) = 1050
s 51(26~5,4) = 1050
2. JlMuMHKa OBHOI'O M3 PHJOB XUDOHOMUJ NpM DAlBUTHU UMEET CyMMy
rpajyco-yacos, HeoOXoauMEX 1A e€ pa3BuTud, pabHyp 600. [pu
¢ 4 MPONONKUTENbHOCTE PasBuTHA JWuuHKK cocTapafer I00 wacopKa-
KoBa OyfeT TemnepaTypa YCHOBHOPG GUONOTMUECKOrO HYAR = t .
Xon pemeHusa jaHHOK 3ajauu crepywmait: 600 = I00 (II—t s t = 5%
3. JuunHka Takke XUPOHOMUZ MMEeT cymmy rpagoco/gHeit, Heodxonu-
MHX ansa pas3eutuA, 350, BpemA DasBUTUA IPU 15° = 50 gmet. HeoG-
XO[MMO yCTaHOBUTH Bpema passutua eé mpu 20° Xou pemewus sapmaum:
350 = 50(I5% t,), %, = 8°
350 = X(ZO—S), X =29 IHe#
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Mrax, npapznc cymM TEMIEPaTyp LPUMEHMMO B UMPOKOM MHTED-
B2l€ TEMIEPATYP IJA PasHLX OPraHM3MOB, U MOXET GHTh MONEIHEM
LA TPUOIVXEHHOTO DLPaReHAs 38BUCUMOCTY CKOPOCTY PA3BATUA OT
TEMIIEPATYPH.

B zaricueHue MOBHO OTMETUTb TO, UTO TEMIEPATYDPa OKA3H-
BaeT CYWCCTEEHHOE BO3IECTBUE HE TOJNEKC Ha CKOPOCTh OoOMEHa, pasd—
BUTHS, HO M Ha IUIONOBATOCTbL OPraHMaMoB (uepes pasMep:), CKOPOCTD
pecTa, pa3sMHOBEH#A, Boofme, Ha CKOPOCTh GHOJOTMUECKUX IPOLECCOB.
Bce »T0 BaxHO KOHTPOIMPOBATbL B YCJAODUAX 3AUpA3HAEMLX BOJOEMCB U
BOJOTOKOB. ‘

Pazpen 2. INEPB/UHAA NPOLYKUUA,

JECTPYKLYA OPIAHMMECHOI'O B&UECTBA U
BHOTHMECKIA EAJIAHC B BOJOsMAX YU BOJOTOKAX.

B Npopy®imoBHO! IHAPOGUMONCTYM DPABNAUANT INEPBAUHYD IPONYK=
D, TpoMexyTouHywo (MIM nocienyomyn) 4 KOHEeuHyn Opoiykiuo. llep-
BAUCHO/ MPOIyKLMeH HazuBatT KOJMUECTBO HOS006pa30BaHHOTO Opra-
HY 4CCKOT0 BEWECTBa M yT¥. . pOBaHON NpA DTOM SHEPIUM CONHEUHON
pamarmu. Takoe DOHMMEHM IEDBAUHON NPOIYKIMM CBA32HO C TEM, UTO
CHe SBNACTCA Pesy’bTaTOM SUMZHENCATENHHOCTA HACEIANIMX BOLOEMH M
BOLOTOKV DaCT/ATENbHLX OPIaHM3MoB, Co3jaercd B mpouecce (HOTOCHH-
Tesa, CONPOBOXIAACH NOTPeSNCHIEM MAHEPAIbHLX BELECTB U BheNeH!-
eM kucaoposa. lockoabky HOBOOGDa30BaHUE OPraHMYECKMX BEWECTB U3
MAHEPANBHEX UTET TOJbKO HA YDPOBHE NEPBUUHON NPOAYKIMK, TO OHA CY-
mMEeCYBEHHO OTJIMYAETCH OT BCEX npyrux BANOB G¥OJIOTUUECKO! MPOAYK=
wan. [lepsuuHasd NpPoOAyKIMsa BMecTe C MOCTYNaoiyMy B BOJOEM, BOLO-
70K (QJNOXTOHHEMM) BEMESCTBEMM COCTABIAET MATEDUANbHYK M DHEpre=
TUYECKYD OCHOBY BCEX NOCJEyIMX 3Talo3 NPOIYKLMOHHOTO Hpolecca.
locnenynume crTaguyM NPONYKIMOHHOIO MNpouecca, uj¥ 3BEHbA INALEBHX
ueneit reTepoTpofHLX. OpraHM3MOB, NPENCTABIANT CO60# aTaNH pa3py-
WEeHVA, MAHEpaIM3aimy WM [EeCTPYKLMU OPPeHMUEeCKMX BElecTB, COIpo-
BOBLRWIMECH NOTpeCNeHreM KUCAOpoJa M paccesHueM sHepruu. Taxum
06pasoM, NepBAUHEs NPONYKIMA ABAASTCH NEPEEM 3BEHOM HPOLY¥IMOH=
Horo mpouecca. HoHeunas NMpogyKuMA, KOTOpad B pasisx  dopmax
U3LMAETCH M3 OMOTAYECKOTO KPYyroBOpOTAa B BOJOEMaX, BOZOTOKAX (EBhi-
N0B pHOH, BHJIET HACEKOMLX, WJOBHE OTJIOBEHUA ¥ IIp.) ABIACTCA KO-
HeuHsM 3BeHoM. OOHMM U3 BUJOB KOHEUHOJ NpOAYKIMKM BOLOEMOB, BOLO-
TOKOB CJXYBAT IPOMHCIOBAH, NpPEEIe BCEro PpHOOXO3ANCTBEHHAS NPOAYK-—
115, BeLiUAHA, KOTOPO# ONpefeiAeT UX MPOMHCJIOBYN, PLOOXO3ANCTBEH-
Hy® TNPOLYKTUBHOCTh. BeauuMHy NEpBUUHON U pPasSHEX BALOB NMPOMEEY=-
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TOUHON ¥ KOHEUHOY MPOAYKIMA AAA KEXQOTO THN2 BOROEKOD, BOAIOTCKOB
WM jase AIA KaTAore NHHOTO DOAOEMZ, BOACTOKA HaxoRATCA B CTPO=
PG ONpeAeNeHHLX ¥ -3aKOHOMEPHHX OTHOWNEHNAX. JloxasaHa NoOJICEUTENb-
HAA 3ABMCAMOCTh MEBLY NepBAuHOl NMpoAyKIMeh PLGONPORYKTUBHOCTDR
BOROEMOB # ECAOTOX0B. Tax, B OKeAHE BHCOKAA nepEAuHaR MPORYKIUA
[aHKTOHS HAGARASETCA B PafioHaX CMEmEHKS MOBEPXHOCTHEX Bog C ray-
GuHHIDM, ¥ OTX ®e pailoHy WIBECTHH cpoel succxo! PHOONPOYR T BHO=
CTbO. BABMLCAMOCTS PHOOMPOAYKTHBHOCTY OT CeIMWAHH nepeuuHOR mNpo-
AYKIMU TPOASUZACH, HanpuMep, B T0i, WrO e cizeHMe B OZHOM ?3
HamAX BHYTPEHHMX Mopeil B peayabTare saperyaupoBasms Kpymoft peam
fnoCaysuAC CRHO{ K3 TAABHEX MEMWiH CHUBEHAA punosa pHON B HEM. 98-
KOHOMEPHAS 33BUCKMOCTD MEERY nepauteiofl npogywmelt u PrOONPOAYK=
TUBHOCTbHI APKO MPOABAAETCA NMPH yaoGpesny pHOOBORHEX NMPYAO3.
JlsoEeHHNe MOJOEEHMS MO3BOAANT, NPU3HATH, WTO mmqec-mea-y
Hue JlaHHue N0 MepBIuHON MpOAYKINM NpegcTABAANT COCOR ONMy U3 Ba:-

- Heltux OCHOB TpoJuuecroi raaccudmraMy BOR, KOTOpas B CBOD Oue-

penb 1aeT ecTeCTBEHHO-UCTOPHMUECKYD 6asy mas paspaboTiot prbox03 Ait=
CTRCHHOV TUIM3aIMK, AHAMMS BEIMURH AepEAuHOf NPOAYKIMA ITPECHEX
BOZOEMOB MAPa OT ApKTUR4 1O TPOMAKOB _nomus?.er. ure rogo:;s npo=
AyKIMS GUTOIMIAHKTOHE B 03Epax namenigeres or 3 no 1100 rC/we, -ro
eCTb COOTHOmEHUE MEEAY MSKCUMARbLHEM M MEHMMAKLHEM INAYCHADM CO=

- craBageT okodo 4C0. Bopoemu ¢ HmM3KOR riepauunoll MpofyxiMed nuaHi-

TOH2 OTHOCATCA K BNCOROTODHEM, UJM K DACTONONEHHHM B S@PepHIX M=
potax. liepsnusas NPOAYKIMA SEXKQHOMEPHO BO3paCTAET OT CEeBepHEX BO=
Zoemop X WEHEM (MMEeTCR B BURY BOSpacTaive BepxHero npenexa, noc-
KoAbKy Gemswe BOfOEMH BCTPEUADTCR M Ha CeBepe, X Ha vre). Obmee
paccMOTpeHue BENUUMH NEPEMuHON MPOAYKINA NC3BOIACT OTMETATD em:-
OfHy €8 CCOGEHHOCTb ~ NEpEAuNaA OpPOSYKIME B OfHOM M TOM ze BOAO
Me B pasHue TOiH MO®eT CHABHO pasamuuaThCi. Buecre C TeM, YCTHOB-
ZeHo, UTO BEAMWMHH NEPEMUHON NpORyKiyM B -OROeMaX PASHOro Tpofm=
wecKoro TMNA UMEPT CIGIYKIME BECTUie M Hisime rpamum mo-
esrpoduue - Gonee 3O tc/u? 3a rof, eupogu} - I_OO—J}O. mo-
rpoguwe - 30-100, omroTpoduwe - Menee 30 rCAL sa rom.

CoOTHOMEHUA MeRAy NEPSUWHOR NponyKIped n ApyTHAMK BAASMU 6xo-'
JYoruuecroil MPOAYKIMM, XOTA B CBOSR ocHope ABISLTCA 3B0HOMEPHLIM,
HO MOTYT B SHaWITeXbHON CTENEHH PaSINUATBHCH 8 ] no.nx pasHoro xaya:-
tepa. B Goabmofl CTENEHR OHA SABMCAT OT SarpsaHeHEs. 970 caus_ago €
yTaausawpell nepEIuHof MPOAYKIMH, KOTOpas uper pasHiam bi'p T V] .
3QEMCKMOCTR OT COBOKYNHOCTA 8GHOTHUECKHX K GHOTRUSCHIX yeaomu
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BoAMOW cpefi. XOpomO U3BECTHO, UTO C BO3PACTEHMEM NEPBAYHOMN
NPOXyKIY PHOONPOAYXTMBHOCTL BOROEMOB PACTET TOMNLKO A0 M3BECT=
HHX MpENeaoB, & BOJOEMH C M3GHTOUHOM MepBuHOR NpoayxIisieil Mano= 4
NpUropHE nin 00uTaH¥A puG. B 2opax ¢ M3GuTOUHON mepBUUHCH Npo-
AyKmmel Co3nanTcs YyCROBUSA, yXy[uamipe raloeuli pexum, crnoco6cT-
ByKuji€ HAKOILIEHMD TOKCHUECKUX NPOAYKTOB, Hapyuaiuye NponeccH
CaMoOWAmeHns, B LeNOM, CO3HAKTCA YCAOBUA BTOPAUHOIO 3arpAsHe=
HASl, YXYAmeHus xauecTsa Boj. [loaTOMy npu M3yueHMM NMPUUUH U yC=
noBuit, ofecnewsBalMX MPOAYKTUBHOCTb BOJ, UX KAUECTPO, BARHO
3HATb HE TOJbKO BEJMUMHY MNEPBUUHON NPOSYKIMM, HO U CTeneHb e
YTHIMCaIMA,, OCOGEHHOCTH GUOTAUECKOH TpancHopvaIMu BemecTsa U
2Hep™MY¥ B BONHBX 9KOCUCTEMAX. J(PEKTHBISCTb NMPORYKIMOHHKX Mpo-
1IeCCOB B BOAAX B ONDENENeHHo!l Mepe OTPamaeT COOTHOWEHME NMEPEUU=
HOl MpOAYRIMY M_NECTPYKIMH, CajlaHC OpraHiueckux BemecTB, [lOHS=
THe Gananca OXBATHBAET WMpOKAfl Kpyr ABNeHMil, HO B JNGOM cryuae
OHO 06S3aTENbHO CBA3AHO C. NPENCTABNEHAENM 0 HEKOTCPOM WTOTe Npo=-
TUBOMONOXHO HANPABJAEHHLX MPONECCOP 33 ONPENeNcHHHIl NMEpUon Bpe-
emu. KommuecTmenmuit uTor Gananca fnaeT npeicTaBieHAe O HANPAB-
Jetuy ¥ CKOPOCTM M3MEHeHu# B EBojax. Tloname Ganauca cnocoGcrT=
ByeT {mxcammy BHUMAHMA HA UIMEHPHUIX, KOTOPWE NMpPETEpneBaeT BC=
‘RO€M, BOAOTOK # peer wepy MX UHTEHCHBHOCTH. C GanamcoM opraisi-
YeCKAX BEmMECTE TECHHM -06pPa30M CBA3AHH KPYrOBOPOTH BEmECTB, TAK:
Xax GMOTMYECKME MPONECCH CO3UNAMIA ¥ Pa3pPyMEHUs OPraruecKuX Be-
RECTB BHCTYNANT B POJM BaxHelmero MBUXYmMEro Hauala KpyrosopoTa
BEmEeCTB N 3HepMMM B Bojax, [lo oTMeuenHofi MpuwiHe Ganauc B WMPo-
KOM TIOHMM&HMM MOXET GHTh OXaPaKTEPU3O0BAH COOTHOWEHUEM CKOPOCTY
NPOAYKIWA ¥ AECTPYKIMH OPraiMuecxoro BemecTsa, WTO. MojydyaeT OT-
paxente B GanancoBoM paBeHcTBE - A - B = C. K nepsoMy uneny
atorc paencrsa (A) OTHOCATCA BCe MpOLECCH HOBOOGPa30BEHMA OP-
ramueciux ‘semecTs (nepeuuHas npom'mmn), kKo BTOpoMy (B) -~ BCE . Y
oCTaXbHNE MHOTOOGpadsHHe NPONECCH MpPeBpameHus OpreHMueckux Be- '
mecTs, CBA3EHHNE C MX YUBCTHeM B NpONLecCe OOMEHA y BOMHEX pa~
cremit, XMBOTHHX, can‘repm. Bce amt NPONECCH CONPOBOBAAKTCA Dhi= : v
ReXenen oHepruM ¥ BEAYT K CHMBEHMD 38NAaCOB OPTaHUUECKOro Beue- A
CTBA M 38KADVEHHON B HeM gHeprvH. IlosToMy COBOXYMMOCTb NpoLEC= ; :
.COB, OTHOCUMEX KO zmpow uyeHy 6aJlaHCOBOTO paBeHCTB2, 0003Ha=
UANT TEPMMHOM necTpymimA. Baxauc opramsuecrux BemecTE B onpene-
aenncfl Mepe aXBUBANEHTEH eepmrw"Guo-muecun GanaHc", TaK - Kak
OH 3aTparvBaeT KOMILEexC soxi;gocon. CBA32HHEX C PasSBATUEM BU3HM B

0.0
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Bogax. B caroit obmeit ¢cpme MOEHO BHREMMTL TP THUNA OMOTHHECKO-
ro Gajxauca: TNONOBUTENLHHI, OTpUMUATENbHNH ¥ HyneBoR MM npuCmi-
sapmtiica k Hemy. CYAa MO GaiaHCOBOMY DEBEHCTBY, NOAOSUTENbHLM
Guomuueckuit Gananc GygpeT B ToM cayuae, ecM A Goibme B, oTpuna~
TeNbHEM = ecu: A mMeHbme B, Hyneesm - ecmt.A pasHo B, B imrepary-
pe oTMeua;M, WTO THUMH OOTHUECKMX GalaHCOB MOTYT B ONpenedeHHoM
Mepe COBMNAZaTh C CCHOEHHMA NPUHATHMA THNEM? BOJOEMOB. Tumiuwo
eBTOpdHEe BONOEMH GYIYT XapaKTEPU3OBATHLCHA NOJNORATENALHEM, OMUIO=

-TpofHHE ~ HYJNEBHM, & AMCTPOHHE ~ OTpUIATENbHuM Oanancom, Taimm

06pa3oM, pasHue BOJK OTIMYAKTCA OGIJM WTOrOM MPEEpameH:it OpraHu-

 yeckux semecTs, COOTHOmEHAE MESAY BJAEMEHTaMM GaJ1HCOBOFO [ABEH-

CTBa MOBET OHTh MCHOAL30BAHO HE TONBKO LNA X&DAKTEPUCTAKA TUNCB
BON, HO Takse B WAC]E APYTWX NokasarTenell M QIA OLEHKA CTENeHK
3arpAsHENUA BOJOENOD, BCIOTOKOB, MOJYUEHUS NpERCTaBJEHUR 00 36w
MEHTapHOM COCTape 3arpASHANUMX BENECTZ, IJA OUEHKM 060paw1Baemo~
CTA OPraHMuUEecKore yIriaepoja M OMOreHHHX 3JEMEHTOB B DKOCUCTEMEX.
Hanpumep, ecou orTHomewme A x B B pomoeme MeHbme 1, To Mo®HC no-
aaraTh, UTO B GUOTHUECKUX npoueccax"acnoemé GoJblIoe YUYACTHE Nph=
HAMEET aJJIOXTOHHOE ODraHKUecKOoe BelecTBO, B03pacTaeT Nons GaxTe-
prit ¥ ¥X MPOINYKIMA CT2HOBATCA cpapHMMofl ¢ NponyKimed ¢UTOMIEHK=
ToHa., OTpupaTenchuil SanaHe Bojoena caunerenSg:TByeT TaKze 0 TOM,
UTO aINOXTOHHOE OPraHMuEecKoe BEWEeCTBO OGENHEHO yraepozoy - Ouce
TEHHHM 3JEMEHTOM, o THpyoup GOTOCKHTES, a COOTHOWEHUE MEeBny
yraeporom u gocgopor B BemecTBe, NOCTynawimeM U3BHE, HA%Ee, YeMm B
Tenax sogopocieil, Eemt orHomewne A x B paBHo I, TO aTOMy MOBHO
ATk nBa OOBACHeHMA: 1) annoOXTOHHOE Oprasiuccroe BemecTBO NO
9JIEMEHTAPHOMY COCTaBy, TO €CTb MO0 COOTHOmEHMD G : N : P

CXOpHO C GMTOMMBHTOHCM} 2) CTOK € BO#OCGOpPa HE UIpAaeT CYmECTBEH-
HOt posn A GMONPONYKTMBHOCTY BOJOEMA, M KCIMYECTBO OUOPEHHEX
BJIEMEHTOB, accuMIMpyemoe (MTOMMEHKTOHOM, NMPAKTAYECKN 3KBXBANEHT.
HO XX KOJAYECTBY, OCBOGOXIAKMEMYCA B NPOLECCE MIHEPATUIALMM MPO=
IyKTOB GOTOCMHTESa, TO €CTh BNEMEHTH MAHEDANBHOTO TMTEHMUA B OC-
HOBHOM aBTOXTOHHHE, 3KOCACTEMAa BOJOEMa cOanamMpopanHes. Ecm
oTHomexve A k B sHawirensHo Goxbme I, TO B 3TOM CIyuae B BONOEM
IOJEHO MOCTYNATb U3CHTOUHOE KOJUYECTBO CUOT'EHHHX SNEMEHTOB, Bh
JHpapmee YCHISHNE NEPBUNHOTO NpORYIMpOBaHAA, HAKOIIEHHE 8BTO=
XTCHHOT'O OPTaHMUECKOr'0 BemecTPa, HapymeHne PaBHOBECHOIO COCTOS=
HAA BKOCHCTEMH, KPYTOBOPOTE BemecTs B Helt, BTOpWUHOE SarpAsSHeHAe .
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B oCHOBY METOOB MIYWeH!S negmmxc!’. NPOIYKIVK, RECTLYKLVH,
GangHca OpraHyuecxux BeyecTs MoioxeH ras’ooSMeH, TAX Kak NoCTpoe=
$4e ¥ paspymee OPraMiuecioix BEmECTs B npouecce ofMeHa -y EMBRX
OPraM3MOB COMPOBCERAETCH ra3006MeHOM CO cpeiof, KOTOPHA Haxom™
CAl B CTPOTOM COOTBETCTEUX CO CXOPOCTBO MOTPECHEHUA U CO CKOPO~
CTbD pacCesHMA  9HEpPMU. B ocHOBY usyuemus nepsuuHol NPOIyxIMU
RoJoseHO o0meNSBECTHOE GANBHCOBOE PABEHCTBO (OTOCUHTE3L: 3

©7 . emer g
Cop+ 2H 0 —{z} + Hy0 + 0y
LAY d.ﬂ‘ W
PasooGpasmuli “xucsnopon,  o6pasyerca  mpu pacuxer TeHAA BOJH.
Hs BoccTaroBICHHOTO U3 BOZM BOZOpPOZE ¥ 002 CHUHTE3UPYOTCA

yraesonu {CH20} #1 BHOBb OfpasyeTcs Boja. Ho BHOEAEHHOMY B PO~

necce goToenHTe3a mcmpony W 8CCHMAMIPOBAHHOMY YIVIEPOLY MOZHO
PACCW{TATL KOMMNECTBO O6PA3OBABIMXCS YTHNEBONOB, B UACTHOCTH, I0-
KO3H (06H1206). XOTOpaA Y- TOBHO MOBE? OHTbL BSHTA B KaUSCTBE

NepBoro CT20RIBLHOrO upop.y ) gorocunTes2. [lpn oSrasosammu OgHOl
' rramv-moseRyam rapxoss (I&€C r) ocsoGoxpaercs, cyns mo Ganauco-
BOMY ypaBHOMMD, 192 I RUCAOPOfE ¥ 3aTpauwuBaeTca 264 I yIiIexuciao-
T, OTcEpe HETPYAHC NOXYWITh SKBUBAJEHTHHE APYr ApYTY KOJMUecTBa
BCEX yUaCTBYMMMX B IpONECCe BEWEecTB, KOTOPHE CAYBAT KOD(dMLy e~
' Tami! NMpu COOTBETCTByOMMX pacuerax. Tak, I Mr mmcaopona skeuce-
aenrent 1,375 mr "CO5", 0,375 wr "C", 0,938 Mr rmorosu, 3,0 xan;

I wn xvcaopona sxeusenentex 1,429 wmr suenoponz, 1,965 vr u 1,000 :
9% “002",0-636 ur "C", 1,34 mr raoxosu, 5,0 xai,

B mpupone ¢oTocrnTETMUECKOE HOBOOGPA30BaHME OPTaHAUECKUX
BELECTB OCYMECTENSETCA Ha CBETY, & B TEMHOTE NpeKpamaercd, Kak
NpeKpamaeTes BHLCNEHAE KUCAOPOSa ¥ MOTHECIeHe yIIexuCAoTH . Lpo~
LECCH B¢ JhX2HMA, TO €CTb NMOTPeCNeHrE KMCIOPOR2 ¥ BugeleHue yr- gl
JNCKUCROTH, B TEMHOTE UNYT C TOR XE CKOPOCTHO, UTO U Ha CBETY.
losToMy, CpaBHMB Pe3yNLTATH EUSHENCATENHHOCTX BODHHX COOGmECTB
Ha CBeTy ¥ B TEMHOTE, MOXHO Paccu4TaTh CKOPOCTh (CTOCMHTE3a Do~
cremuit (WM BeXuMHY NEPBAUHOR MPOAYKIMKM), & B ONPENENEHHHX CIy=
Yaax # gecTpyxmuo. 0 mpoueccax NOCTPOCHUA ¥ . KECTPYKIMUA MOBHO
CYSATH NO CKOPOCTY BHuedeHus (Mam noTpebrenus) wkaciaopoga, noTped-
nernqd (MiM BugeNervd) YTISKUCHOTH, HAKOIICHUD NPOLYKTOB (OTOCHH-
Te3a, Np. B MpakTUKe uUcCIenoBaHUil UMPOKOE PACIpPOCTPAHEHME 0Ny~

2

WINO #3IMEPEHME CKCPOCTH GOTOCKHTEda MC KOMMUECTRY BLIRENEHHOTO
®ICACPOn8, CXODOCTY RECTDYKIMK = NC KOMMUECTBY NOTPeGAEHHOTO
wicnopora, (O6nepacmpocTparentuit MeTCh orpefeneHus KiCAOpoRa
Buxrnepa faeT BO3MCRHCCTb ONPEREAATh 3TV BEMIWMHM € TCUHOCTLR
20 COTHX P (‘a/:x. lipocreiictli npuen u3nepersta cxopecT™ GoTOCKH-
T€38, NECTPYKISM BORHMEX OPTaMM3MOE COCTOUT B MCMOALIOBEMAR He=
3BTENMHEHHIK W 3aTEMHEHHEX COCYnoB, 3TOT npiaem OCO3HAUEH KAK Me=
son crasuox. Texmika NPuMEllEHAR 2eTOge CKAAOK TpceTa, CATHKM
%3 GEROro CTeRAA C NMpUTELTuM/ MpoSxamu, oOnemom 60-16C sr "a-
RORMACTSA BOROI #3 onHoro GatomeTpa. EenaTenbHo, uTOGu € *kau-
JOro ropu3cHTa BojiloeMa, SOZOTOKA SANOMHANOC, MECTL CKARHOK = MO
2BE XOHTpOZbHUX (7R OMpeneieHMs HAYANBHOO COZEPBANAS KRCRODO-
Ra), HE3ATEMHEHHEX 1 JaTeMHEuHMX. Hasbonce HAnexsHC 3apepTHBATDH
3aTeMMEHHME CKAANA B QB3 CNOA NEPUETMHA UMM RKReewim. Jxa yxper-
Zewg 06PepTHX YAIOHU PEIMHODHE XOABLE, DHPE3AHMIe M3 BEACCHNeR-

" Holt xamepn, lipicnocofneHia AAA yNDEnAeH:if. CRANHOK B pogoeme MO=

ryT 6uTh pasaMyHy (xpﬂctoocSpasme mTaTMBK, fpyrae). Ycrasoexa

| €0 CKAANKANGA, HANDAMED, WMYP C YKDEMREHHID™X HA HEM KPECTOBMHam

% CKAAMKEIMM NPURASKD2ETCR HA MAABArUeM MA NOBEPXHOCTY BORM 3ase

" wopenncy Gyike, Cpox 2KCMOINIMA CKASMOK B BOjOEME, POQSTOKE, 38

HEXOTODHM CRAKTIEIHIEN, AOK®eH SuTh paseH 24 dacam, Tax Kax Ha

‘npoTazerust CyToX nawHanTCA % J2KAHUWYMBADTCA IMKIUUECKEE UIMEHE=

1s ocTeneHns u APyrux yenosal, [lo mere'temuy Cpoxa sxcnoduin »
HE3ATEMHEHHIX COCYAAX JCNEHO CoaepraThesi Gosbie RPOAYKTOB §0TO=
CIHTC3A ¥ PACTECPEHHOTO B BOME KACAOPORA MO CPABHEHMN € 3aTeM-
Hemnozt, PAadHOCTE © COREpA2MMM KACAOPONA B 3TUX CRAFHXAX OUEBUf-
HO CTPOrO MPCMOPINOHANLHA CKOPOCTH GOTOCHHTEIA, HAM KOZHWECTEY
Opramyecxory BELCCTPA, CUHTE3UPYEMOTO DACTEHNDY! 38 ELIHNY
pperert = cyTt. OHO Taxse COCTBETCTBYET DeruKHe  BaRoBoft nep=
BUUHNR MpOZyHIMd. PadHoSTs B copepsamui ;.. 0PORS B KOHTPORLHEX
CRARMKAX U 32TEMHEHHIX COCTRETCTOYET AECUpYRIMM OPPRHAUECHOTD
pesecTsa, 4 PE3HOCTL MENRY BANOBOR NepauuHOf npopymIpeR u Rect=
pyzx:.:eﬂ 0603HaYACTCA TEPLTiHOM "WICTAA NPORyKIKA™.iTaK, MeTOq
KARHOX D ero K;CAopOogHOf MopnduNsIm# NOSBOIKET ONPERERATS Be=

FuUAHL patoBolt ¥ wicToR repmao? APORYXIM, RECTPyRIMu, Bupa-

xaTh UX B m'ozlx aaCyTIR, 102/ .38 cyTI!, 38 Mecau M Pecs

. nere'ramovnua ce3oH, c& rof.

Ana uareperua nepEuuHOR NMPCAYKIEM xpone 1CAOPOMOR MONHO
UCNoAL3IORaTH 60Ce WYBCTEBATEABHYR PasyOyraepPoORHYD MOskdmratuD
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MCTONA CXAAHOK, & Tax®e ApPYyrue MeToAH, HanpuMep, felaTh pacueTH
NPOZYKIMK N0 ¥S!2EHEHN M co,uepxamn KMCROpORa B cBOGOmHON Boge
BORCEMOB,

Iip1 onpenenenuu nepsuuHoi npommuu 6ONbLIMM YCNEXOB NOAb=
- 3ynOTCR NNpeneneHus conepsarua OTOCHHTETUIECIHNX MUTMEHTOB, B
YacTHOCT® XJopoguiia "a", T8K KaKk 3TOT MMIMEHT — HeoThemueMuit
3NeeHT BCEX 3eJCHX PacTeHxli U OTBETCTBEHEH 32 HoBCOGpa3OBaHMe
oprasvuecxoro pemecTsa npu ¢oTocunrese. Onpenenenue xonpeHTpRIMM
xaopoduana "a” MoweT SHTL CRETAHO MYyTeM MU3MEpeHus Ha CneKTpodo= -
TOMETpE ONTVUECKO! NIOTHOCTA IKCTPAKTOE, MOAYUEHHMX SKCTPATU=
posammem mirveHta B 90% anerore, HonmenTpammo xiaopoguaaa "a”
MOXHO OLEHATH M Ha OCHOBAHMM M3MEPEHUA NpPO3PauHOCT/ BOAM C MO=
mombp gucka Cexin, Tax xax YCTAHOBXGHA 3HAWATENbHAR CTENeHb KOp-
peximy , OTUETANBAR IABUCHMOCTD MEBLY - ITUMA napauerpam, oM CHBam
emas JyHeltHingt ypaBHEHUSMM, Kak

57.7 §~2:17

rae c s xounaa'rpama xaopcﬁnua a" B ur/ua S - @03‘

pamocn BOOH B MeTpax. Nipw orrpe.ueaemm ,/caoauux ypaBHeHus Ta~
KOTO TUNA MOTYT ONTH MCNOALIOBAHK A OLIHIN - KOHLEHTPAINK XA0=
pofunxa "a" Ha OCHOB2HAM AETKO OCYMECTBRAEMX P TMONEEMX YCHOPU=
AX MIMepeImi NPO3PauHOCTX BOAN. ;

Onpenexemue roMmeHTpamms xropcguana "a" cnyxm B HacTosgee
BpeMA OfHMM K3 Heocxo;muux METOLOB UCCAENOBOHUE CUONOTUUECKOoR
NPOZYKTUEHOCTV BOA, OH MONYWX TPU3HAIME MNPt OLEH¥E MHTEHCKBHO=
CTH CAMOOWAMEHAS 32TPASNAEMHX NPMPORHEX BOA, CTENEH! UX eBTpo~
¢uposammsa. TpumenuxocTs meTCRa ONpaBnaHa TEM, UTO KOMMYECTBO
3TOr0 MAIMEHTA JOCTATOUHO XOPOWO OTpasaeT HATPy/3KY BOL GUOTEH~
HHMY 3REMEHTAMK, B MEPBYD ouepem; asorou # docdopom. Ilo ccoTHO=
WEHMD MeERY MPO3PavHOCTHD BOAK M mnuaﬁ'pamen xaopodunsa “a"
MOXHO CYRATH O KauecTBe BOTH M. MPOCAEUTH: aa €ro u3MeHeHneM BO
BpemMeHs, 370 COOTHOmEHME MOZHO Taxige UCTONB3OBATH LAR yCTAHOBAC-
HAS AONYCTHMOTO YPOBER HOIDYSKM BOM GOICHHLDM axeMeHTaMA, Kax '
¥ nepEMuHas NPOAYKIMSA, mnnempamn xzopoguiie B onpereneHHo

Mepe OTpazaeT Tpodsivecn N BOX, NOTOMY OHE MOXeT OnTH MCRO-
mom e ux rpoduuecnoit xiaccuduxamm. MozHo mpuBecTH Cae-
Aynmpe: rpamm. w-rpt xo'ropux mecamx xonnenfpaxuu xaopo- =

L
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¢wana B 3aBucvMOCTV OT TP NUEeCKOro ¢TaTyca BOROEMCB: BHCCKO-

- epTpodHre - Gonee 100 mur/u°, esrpodune - 10-100, mesorpoduue -

1-10, onmrotpodkse - 0,1-1 wr/us.

Paspen. 3. OBMFH BEGLT3: ]
CHKOPOCTDL M mnﬂ'!CHBHO.‘.TL OBMEHA 'I'PA'IH HA OBMEH,
TUH CEMEHA, 3ABHMCIMOCTE OEMEHA
o7 Pw SAKTOPO3. Sy

JnGolt muBOH oprumau. no0asd yacTh EUBOro MoxmeT cymecTBC--

: na'rb ecau OyfeT HenpepHEHAYl MOTOK BEWECTBA W dHeprwH. Hawepurn

aTy SHEPIMO MORHO, UTO AeaapT yxe mpumepHo 200 zeT ¢ momomsn
Konopumerpos. Ho nauGoxee pacnpoc'rpaﬂemmn cnocoG eé uamepeHUA
saknoyaeTCA B M3MEDEHUX ra3oofMeHa, B mpoueCCe KOTOPOro noTpeG-

 NAETCA KMCIOPOR. BCA aKTMBHAA EM3Hb MAET a9DOCHHM MyTeM, XoTA

B mpolecce ofMeHa Ke OTIGAbHHX CTAJAAX eCTh PeakiMu, NMpoTeKan-
mie 6e3 yuacTHA KUCNOPOJA. 9TQ. = TKaKvesofl, MEXYTOUHHRA OGMeH.

. EcTb HeGoxbmoe uMCIO HUBHX OpraHWaMOoB, KOTOpHE XUBYT NDH OTCYTe
" CTBUM KUCJIOpOOA - HEKOTOpHe GaKTepuu, gpoxmu. OHu pacmennsor I
" MONIEKYNY PIUKOrEHa Ha 2 MOJNEKyNH MONOWUHOR KUCHOTH C BHASNOHAEM

HeGONbIOro KONWUECTBA SHEPrdU, UCNIONB3YeMOR UMM B NpolECCe XU3-
HepeATenbHoCT!. [IOUTH aHA3POOH KHMileuHHe NapasuTH. OcTalibHhe op=
PaHuSMH ANA MONNEPXAHUA NUSHEAEATENBHOCTH HyKJADTCA B 8SDOCHHX
yenosusX. BupaGoTka B npouecce. 3BOJDLMK ttpncnocodneuuﬂ I UCa
NONb30BAHKA OKUCAUTENBHHX MPOLECCOB 3a Cuer uonexyn KUCIAOpOZA
Chna GOnbuMM CKAYKOM B PaspUTHM OpraHMueckoro mupa. IlpumepHo
0,6~I,0 mapa. neT Hasan 9TO mpucriocoSneHue npuoCpeno saMmeTHHE
pasMepH ¥ o6iajAvmiie UM EHBOTHHE HONYUMINM SHAUUTENbHHE MPEHMY=
mecTBa Nepef He MMenmwMu Takoff cnocoOHocT., HoruuecTBo SHeprum,
MONyyeHHO® B- ORUCJIMTENbHHX mpoueccax, » 20-30 pas Goubme, uyeM B
npoueccax pacmenaeHus Ges wucaoposa. Tax, NpW PasaoweHud I rpass-
MONIeKYJH TNKO3H B mponeccax GpOXeHiA SHepreTHYeCHUft BHXOR COCw
7apifieT 23-35 xanopuit, a npu mixamm (omMcienuu) - 720 wamopudt.
Wrax, BcA axTUBHAA XM3HB HpeT aapodmu nyTes. Ilo3tomy, 0 cropo-
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CTH OlMeHa MOWHO CYMMTB NO NOTPECAEHUN KUCIOPOAA. Undpu noxa-

3WBANT, YTO XABAA MATEPUA O6NafeeT GaHTACTHYECKOR aKTUEHOCTHD.

Ha emmmiuy macew CorHua sugiensercs 2 apr/r.cex., a I wapx.

4acTbh ITOrO BHAENAETCA MPK TEPMOANSPHHX mpoyeccaX. Yemomex xe

eugenseT 3a cyruu B ICOCO paa Gozbme 3Hepruu Ha eMHMLY MaccH, o
wem ConHyge. - : ’

Tma, nOTpeORAeMAS TMADOCHCHTAMH, BXAOYAeT Genxu, WApDH,
yrieBofH, KOTOPNE CONSPRAT PasSHOE KCMMUECTBO SHEDIUH. B cpei-
HewM, - Cenxn cofeprat 4,6, svpu - 9,5, yraepom - 4,0 kkan/r.
flpu orucnenuu s-gpbannaue BemecTs norpedaexne omHol BecoBCHt

| CRMHALE KMCAOPOAA- CCOTBETCTBYET BHJSNEHHD OJHOTO K TOT'O XE KO=
anuecTsa dHEPruM. YCTAaHOBAEHO, uUTO Ha I mr norpedneauoro'xuc-
A0pofa EMgensersa 3,4 xaxfia I mn xMcropoja - 5 kax.). Moaromy
ecau Ha I r orucneHmMuX Genxon ewgenacres 4,6 xxan (Ha I uﬁ Cen=
KOB - 4,6 xan.), a mpop ~ 9,5 xkan. (#a I mr mupos - 9,5 kan.),
TQ Ha OKCIGHKE MOCNejHMX KUCIODOAR pacXogyeTca Goibiie, uem Ha
OKHCHEHNE MepEuX, SHAUMT, i 3yueHKe Pas3000xcHA MO3BONAET GLEHUTH
He TORbKO CyMMapHOe ROJM.: TBO JHEPreTHuyeciuUX 3aTpaT, HO W Xsw
PaKTEp BEmECTB, 3a CUET OxACAEHMA KOTODH.I UHEPruA ROCHBAETCH.

Mrak, HamGonee cofepmatensHOl M DPacmpocTpaHeHHO# mepoit
CKOPOCTH OOmeHa CAyRuUT CKOPOCTh NMOTPEONEHUA KUCAOPOsA, TO ecTb,
KOAKUECTBO KHCAOPONA, norpednfemce OmHOK ocobbl 3a eIMHALY Epe=
Meh#. CKOpoCTh OOMeHA (Q ), ovHeceHHas k emtHMue maccH Tena -

4 ) HA3HBAGTCA MHTEHCV/BHOCTBO OIMEHA I 2e BMpaxanT {
pur /mn / uam r / 2/ kuciopofa Ha rpamu MaccH 3a eNMHULY
speuenn / uac, cyrsu /. CKOpOCTb oOMeHa, EWpAreHHaA B eMHALEX
MacCH, €CTb TPaTH Ha oOMeH, oGo3Havaemse T unu R.

TVIH CBMEHA. CymecTBYeT CTAHNADTHHHA OGMEH = OCMEH EUBCTHO=
r'0 B OTHOCMTENBHO CHOKORHOM COCTOAHMM; OCHOBHOH -~ mpu meonHcH
HeMOABUKHOCTH W AKTHBHM@ OOMEH = B COCTOSHMM &KTMBHOIO repe-
npvxsHUA. OGmifi oOMeH EMBOTHOTO ecTb COBOKYMHOCTH CTRHIAPTHOIO, g
OCHOEBHOI'O M 8XTMBHOI'O OOMEHa.

QAKTOPH, BIVAKIME HA OBMEH. Ha obMeH opranusmop BnugeT DAL
gaxTopos, NMpUueM, CamMoe CHMAbHOe BANAHME OKA3HBAET Macca. Japis L i
CHMOCTD MEXQY OOMSHOM M Maccoit Tesa MOWET OHTb NepefaHa CTENeH-
HM ypabheHueM Q = A . W%/ ,ppe Q- 5y 02 /ok3.wec, =
=~ mMacca Tela B ur/r/. B HacTosmee BpeMA MOAyueHH ypaaHe;uﬁ, CT=
pagapuKe SaBHCUMOCTD MEXOY CKOPOCTbO oCMeHa ¥ Maccoff Tena, and
PasHHX EMBOTHHX, KAK:

Io

I. PuGs s 3 = 0,307 W08 (€ = B wr Oy/es.dac’ B ar )
2. PakooGpasnye: Q = 0,125'w°’76

3. Mudyzopun: 3 =0,137 40576

4. Tpurirams (niockue uepau):qﬂ; 0,723 w0

5. MonuxeTtn: G = 0,130 81

/i3 npMBefEHHHX YDaBHEHUH BUAHO, UYTO CKOPOCTH ofvera npo-
NOpLMOHAT bHE ‘MACCe, BO3BEJEHHOM B CTENeHb, KOTOpas Gamaka y
pasHuX opraiuemoB k penuuuHe 0,75. 3T0 03HauaeT, uTO Mpu GoNb-
weit, Hampumep B 10 pas macce, MHIMBUAyarbHas CXODOCTD o6meHa
Gymer He B IC pas, a Toabko B I10™? 5, wnu 3 5,0 pas Gonbuwe.
HeTpynHo MoHATb, uUTO y OPraHA3MOB, Macca KOTOPHX Gonbmas, WH-
TEHCMBHGCTh OOMEHa MeHblie 110 CPABHEeHHK C OpruHUBMaMA, HWMEKlH—
M HeGonpwyl Maccy. Horfa macca pasanyaeTcd BO MHOrO pas, kax
B 108 pas (Taxue pasauukA MMEDTCS y MIAHKTOHHOIO paka ¢ Maccoft

81

0,CI Mr # omapa - ¢ macco#t B I KP), WHTEHCHEHOCTb OOMeHa pas-

mvuaetcd B ICO pas. A menxue MHQYSOpUM HuAT AHTEHCUBHEE KDPYNi=
HuX opranuamos B 500 ¥ Gosee pas. C jenaHibil BHBOA OTHOCHTCA K

TaKiM, KOTCPHe KMMeoT Guibmoe OCWeGMONOrMuecKoe 3HaueHue. Kpowme
MacCH Ha YpOBeHb OGMeHa BNU/LT TewiepaTypa, napusanbHoe JaBjie-

_Hde rasa, HO OH He 3aBMCUT OT moja, Bo3pacTa, CBETa, pH cpem.

B uenow, o6MeH - BeCbiMa CTO/KaA BeluumHa, cnabo 3aBucHMas OT
pasHuX a6uoTHUECKUX $axTOPOB, KpoMe TeMnepaTyps. STOT QakT 3a-
CHyAWBaET BHUMEHWA, B CBAGM C TETJIOBHM 3arpi3HEHMeM BOMOSMOB M
BOJAOTCKOB .
Pasgen 4. OCHOGHHE SAXKOHOMEPHOCTA POCTA HYBOT lXs
TICHATUE O POCTE, BECO304 M JMHEMHHA PCCT,
KOJMUACTADHHHE XAPAKTEPVCTUHM POCTA, THIIN POCTA.
llpoCnema pocTa ABAAETCA BaxHOH ofmer onOTUUECKOR mpoGnemoft,
CHa uMeeT CONblice SHAUGHME ANA DASHHX o€ cTeli Guomoruk. PocT
~ KONMUECTBeHHAA CTOpOHA paseuT4d (oHTorewesa). B ofmem MOHH=-
MEHWN MHOMBMAYAIbHHA POCT MPEACTaBAAET COCOH yBeaMueHne MACCH
opranuama, WM TOuHee, MPOLECC MpMpalleHUs MacCH passuBawilerocs
oprauusva. [Ipy M3yueHUd MPOLECCOB POCTA MpOCHEKUBANT THGO H3=
veHeHus peca (Macch), Wi GpYrMX mponopuMoHanbHeX emy (eit) se-
AMuMH, Kak COJAEpAAHMe a3oTa B Teje - 3TO BecoBoil poct; MO
W3MEHEeHUA IMHelHUX pasmepos = 3TO JMHEelHuH pocr.Tax xag pocT =
eCTh pesyNbTAT NUTAHWA, YBENWYSHUA MacCH, HEMOCPeACTDNEHHO CBA-
3aH C BaKOHOMEPHOCTAMM OBMeHa, TO BECOBO# POCT Gauke K OCHOB=
HEM 34KOHOMEPHOCTAM DOCTa, ueM JuHeiinuit. Kpome TOro, pocT
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PasHHX NMHERHHX MPUSHAKOB OJHOrO W TOrO e 00BeKTa, HANPUMED,
[JIVHN , MUPHHB, TONTMHH BHpaXaeTCA PasHuMu 10 fopme KPMEHMK,UTO
Takke y6exJAST (B OCHOBHOM 3HAUEHWM BECOBOrO POCTa, MIYUCHHD
KOTOPOT'O Hepejko MPeANouMTanT JeTalbHhe, HO HE BCEria 1040~
TBOpHHE !iCCIIefOBAHUA JMHERHOTO pocra. JauHme no JMHeHHOMYy pO=-
CTy HaXOAATCA B ONPENENEHHOM COOTHOWEHMU C BECOBWM DOCTOM.
CBASH MEKNY KaKUM-TMGO OMpEeleNeHHHM MOKasaTeleM JUHEIrhbiX pas-
MEPOB #MBOTHOPQ =™ 1 " ¥ ero Maccoit = "iyn MoxeT OHTb MeperaHa
ypaBHeHueM W = q 1% rge"q " - KOHCTaHTa, papHaji Macce, -
korga 1 = I. KoHcraHTa " b" MOKa3WBaeT, UTO MO Mepe pocTa

Macca yBeJuuMpagTCA Gonbme, uem auHelirne pasmeps. Ilpu pocTte ¢
coXpaHeHueM IeOMeTPUUecKoro nopo6usi (H3omeTpuueCKoN pocTe),

70 ecTb Ge3 uameﬂenux'@opmm Tena, b = 3. cHauuT, MO Mepe pocTa

" RMBOTHOTPO MACCa NPONOPUMOHaNbHA KyCy JUHENHHHX PasMepoB. Ecmm

npu pocTe Qopma Tena MeHAeTCA (annomeTpuueckuil pocT) TaK, uTo

o6sem (Bec) pacTeT OHCTpee KyGa JUHEHHHX pasMepos, T3 "b" CONb=

me 3, B o6paTHOM clyuae 'b" MeHbUe 3. [lpueepienHoe ypapHeHue,
nepejapmee CBA3L MEXAY scolt ¥ IuHON Tena, MOXET CNTb 3amu-

caHo B Jnorapufmuueckos uide: ig W =15 q +olg 1

STo ypapHeHMe COOTBETCTBYET yPapHEHMK NpAMONUHERHOR 3aBUCHMO-

eTM. ¥y = & + BX, ¥oTOpoe Ha rpafuxe MpencTaBieHo npaMolt nuHued.

SrAuMT, NOTapMdM MACCH M JNOT2DU@M AMHE HaXCMATCS B nuHeAHOR

CBA3M M Ha Tpafure TOUKH,COOTBETCTBYWNME IAHHHM aorapudma mac—

cH ¥ norapudMa IIKHH, GyayT pacnojarartecf no npamoft. Koaggu-

uMeHTs "q" (kax xasdduuveHT MpAMONUHERHCH perpeccnu) ¥ b mpu

HalduMy SMIMPHUECKMX NAHHHX N0 Macce ¥ jjiuHe Tena KUBOTHHX

MOIYr GHTH HafneHH OfHMM ¥3 NPUHATHX B CTATUCTUKE METOLOB. Onm
PUHUMAKT 'KOHKpe THOe 3HAUGHME W MOTYT MCMONb30BATHCA B PadoraX;

YTO BAKHO, TAK Kak Mopoft BSEEWMBATH HMEOTHHX (menxue “opyu,

Hampumep) 'HEYZMOGHO', HO ropasfo Mpome M3MEepuTb X JIKHYy, a

Maccy paccuuTaTs no gopmyre. Tax paccuuTHBADT Maccy [IAHKTOH=

——

HHX EMBOTHHX MO OGOCmMEHHHM CTENEeHHHM yPaBHEHUAM 3aBUCHMOCTH ¢

MACCH OT [NEWHN Teja, NPensOXeHHHM I'.I'. BunGeprom u E.B. Banym- )
. xuHoit (B xHure "QOmMe OCHOBH M3YUGHMA BOMHHX sxocucrem”, 1969r): J
- ing padmuft cremeHHoe ypaBHEHWe CBASH MEMLY maccolt u mivHo# Te- ~’

a8 uMeeT Mg W = 0,0751%*%°, JlomycTuM, mmMHa Tena faQHAM .

pasra 0,9 mM, TOrjA Macca Tena Gymet papia ¥ = 0,075 0,92'29

='0,06 Mr. Ina guxxona Cyclops strenuusypapHeHue clepywuee -

W= 0,039'f2'3 ¥ npu mimHe Tenal,5 MM ero macca okaxkeTcCrl Mr,
18 :

¥ wonospaTky CpaxvoHyca Koa@guumentd "g" ¥ "b" papmu C,I2 u
?. a npu gnvHe Tena 0,24 wm Macca papHa - % = 0,I2 * 0,24° =
0,002 mr. Mucnb ucnoab3oBaTh N PHE COOTHCWEHWe IMHM ; MaccH
nprvana B I929 r. 4 ero saTeM CTANM LMPOKC MCHONb3OBATb. Tak
IIA ManbKOB CTEPAAmA o = C.OCGOISJ«2‘78. Ecau manex umee;
fnyky IC mM,To Macca ero papHa = W = Ct%COOISS.IC2'78=9 S5 mr
A8 aMypekoro ocetpa W = (,C021 13'15.'CTeneHHoe ypasue;ue ;
CBA3N MmexQy maccofl ¥ IaMHOA Tesna B o6leM BUIE B MOJABNALLEM

- .. OONBUMHCTBE ClyyaeB OKasHBa€TCA NPUIrOLHHM B NMDUAOKEHHH K CaMuiM

Pa3HOOCPa3HEM IMPeACTAEMTENAM RUBOTHOrO Mupa (DHCH, MONIDCKYU
paxoolpasHue, JMUMHKH HAaCeKOMHX, Op.). [Ipu 3TOM,3HAuCHMA u;"
UacTO MONYualT He CTONb CHIBHO OTIMUHNE OT 3-X M B mperenax
2,5=3,5. :

. PaccmaTpuBas KONMuECTBEHHNE 33KOHOMCDHOCT DOCTA, BCTpeua—
RTCA CO CREAYKUMMM OCHOBHEMM MOHATWAMM: abconoTHwi mpupoct(¥ ),
npepcTapianuuit colol pa3sHOCTh Mexay MAcCOof, W3MePEeHHOR B MO
%eg? t% .ty , 10 ecTh 3a Bpema -$o-t4 . llodToMy McxHO 3amucaTh =
;;;ﬁsggfj.—ﬁ;::IE%fffﬁini%gygugﬁ aCcdanHi% NPUYOCT 3a e MHULY

g s M el ( aw -

NPYPOCT Macch £ '
U “* at - npupocT Bpemenn). [lo cyTH, aGconnTHuR nmpu-

POCT, OTHECEHHHA K e[MHMLE BpEeMeHW, XaLaKTepU3yeT CKOPOCTh POC—
Ta, NMOACCHO TOMY, K&K PaccTofHWe, NMpOAJeHHCE aBTOMOTIHNEM W OTw
HeceHHoe X eaMuuue epemend (yuc), XapakTepusyeT CKOpOCTb nepe-
nsumegnx ero. CxopocTh PocTa, OTHSCEHHAs K EIMHULE MACCH, Hae
SHPaeTCs OTHOCHTENBHOR, yHenbHOR CKOPOCTHO pocTa. CHa 0603HA-
uaeTch C,, W paBHa OUEBMIHO : C, = i I 2 —-%%——- Mcxro za.
W “" . .. n
nucaTh 9Ty GopMyny B APYrom Bugey, ARy = 1n A,
S E e
; 2 1
{lpn BCceX TMmaX pocTa  yAenbHyW CKOPOCTH pocTa 3a onpeneneHHuit
NEepHoA pacCuuTHBAWT N0 AaHHOR Gopmyne. Ecmu ckopocTs pocra He
ccTaeTCA MOCTOAHHOK, TO ymoTpelns
0T CPeJHRD YLEeNbHyD
T YA gy CKOPOCTh
s O6paTtuMmcsa K qpuuepau. Hymio nafttu ynenwHyo ckopocts pocra
NpH CrenyouMX ycnOBMAX: macca NHMuuHox paeHa II, I4, 17, I9, a
’
AHM OT BHIYTINIEHMA COCTaBAADT cooTBerTcTBeHHO I, 5, 7, 9. Xoa

peweHus 3ajaum: I.cw(1_5). _lﬂ;lg_:,%ﬂ_ll_ _thi % 0,06

2. in 17 = 1
Cugs-my= 5t . 12 0,007
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In 19 =
= 3 B ~ = L

. C G
w(7-9) R 2

CHaHMe yaenbHCH CKOUDOCTH pPOCTa MO3BGAAET HalTH Maccy #u-
BOTHHX B OnpejeneHHHH nepyuold Bpemenu. Hampumep, 33 IO mnelt
manbk Bwpocan of 5 mMr go 21 mr. Hafttu maccy manbkos B BO3pa-
cre 30 pHefl. Yrolw e€ HaiTy, CHauala PaCCUMTHBANT YAENbHYD

CKCpOCTb poCTa = 1n 21 g
4. 1% o o % L
34 =

G
4 I
Vi 15

= 0,096

floacTaBnAs e€ 3HaueHMe B $OPMYNY, HAXOAMM HCKOMYO Benu—

WHY 5 596 = P30 Ut 15 5 34,2 Uy = 88,240
; W0-15 4

[lpypocT yacTo BHpaxapT OTHOCHTENbHOA BemtuuHol - B %,
INA Yyero MCNoAb3YWT COOTBETCTRYWWMe (CpMyIH. _

TUTH POCTA. Ecau poCT MAET C NMOCTOSHHOR CKOPOCTBI, TO Ta=
KO#t DOCT HASWEaeTCA SKCIIOHEHUMANbHHM. B 9TOM clyuae macca Te-
N8 XMBOTHOTO HAXOOMTCA B OKCNoHeHuMansHol (nmoxazaTenbHodi) sa=—
EMCHMMOCTH OT BpemeH#. HexoTopwe ciyua¥ pPOCTa XKMBOTHHX MMenT
Takofi TMN pocTa - IMOPUOHANBHHI POCT, NMEpBHe cTaiuy NOCTIMCPU=
OHanbHOIO pocTa puG, POCT NKUMHOK H2CEKOMHX, OH MCKeT CHTbL B
fPOTOUHWX KyIbTypaX, IAe ecTb MOCTOAHHWE YCHOBHA cpem. OLKa-
KO, Kak NpPaBun0, VHIMBYAyalbHHA DOCT AMBOTHOIr'O COMPORUKLAEGTCA
Gonee UMW MeHee EBWparEHHEM CHMXEHYEM CKOPOCTHM POCTa NpU YBelu=-
UeHUU pPasMepoB. POCT MHOrMX XMBOTHUX B 9TOM Clydae MAET mapa-
GonnyecKa ¥ rpajuuecku omucwpaerca napa6onoii. Taxoft pocT
¥Menl NNUMHKA HACEKOMHX, HEeKOTOpHe pakocGpashme, PHOH. MHorue
¥MBOTHHE DacTyT MHaue. ¥ HMX HalnojaeTcA CUIMCUIAIBHHA TN PO~
CcTa A S -o6pasHuft POCT, KCrAa OH JOXOAMT A0 NpefenbHol Benu-
UKHH, CTpeMAcb K JAedUHMTMEHEM pasmepaM. 3 Nepuol HHIUDULyalb-
HOTO PadBUTUA Y XMBOTHHX MCKeT HaGNOZATDCA [CCT pasSHEX TUNOB.

POCT [aBHO NMNTANMCh 38MKCATH B BUAE YPaEHEHMEt, HaiTH Of=
myo gopmyay pocta. B 197 r. ka Il cresage sooncros k.M. lvanp-
reysed BHCTynun ¢ Tedpuelt pocTa, npemacEun Gopmuyns pecrta. Lop-
MyIH NMPY MByueHW: POCTa, ypaBHeHMs pccTa Cuau BnepeHe ynoTpel-
neHH Takum ofpasom B ISR7 r. H.U. mManbrayanHom U HesaBMCHMO
OT Hero amMepuKaHCKUM ucclemosaTtenem Epomm. 3 mocnenykiem MHO-
rMe aBTOpH mnpenarand gopuyis pocTa KMBOTHHX. ”nﬁ EKCnﬁHquH—

&Iy
anbHOro pocTa Cwia mpeaoxeHa fopmyna ~ Wesioe Tz 010 £ v
rhe W, - Macca Tela KO BpeMeH# t,..~ Hauanbtas macca, O 4343=
20 ; ‘

=log c;PbcT napa Josugecknl BHDA®ACTCA = /., = (m,Y (t=t.)
- ».‘5, )

+ ’j“ » TI@ n- C303HAYEHNE (1-0,/b),:! 1S~ 08-

pE3HN® DOCT BHDAXAETCA - . LRI
TprMeHeHHe KOMMuECTEEMHMEX aauuux NG FOCTY MMEeT MecTo
NpH pacueTax MpOAYKUMM AXBOTHMX B YCAGBMAX PA3MliX BOZ, NpHues,

 NMPORYXIMA BURCBHX MCNYAAWAR CKAGLLEIGTCA M3 HHIMBHIYSNBHNX
. FprpocToB ocolelt,y EXOLAMX B CCCTaB nonynsumll, BRAOUAR MpUPOCT

NOJOBHX MPOAYKTCB, RUYPMX opraHAueckux oCpasceanuf. oatomy
AnA onpejeNenita BeNMuKM MPOAYKUMM MYXHN KOJMUECTBEHHH® JaHHhe
no pocTy, MPCACNEATENLHOCTY PA3BUTAA OTLEALHNX CTaAuA, NA0L0=
BUTOCTH, AHHNE O 3aBUCHMOCTH 3THX BEAMYMH OT yCAOBMR cpegu.
Pasgen &. IMIAHME BCAHMX clBCTHAX: | ;
: T4l 4 CIOCCEY [LfTAMLI. &II‘A T3THHA OUZHKA
CHOPOCTM MITAHAA. | :
BaxHOCTb M HECOXOLMMOCTD MO3HAHUA KONAUECTBEHHNX CTOPOH
MUTAHA OnpejenfeTCA MHOPMMU. cCcroATenscTsamu: [lpoueccH nuta-
HUA BaXHN MOTOM,, YTO OHM HENOoCyeAcTBEHHO CBAZAHW C IMHamikofl
¥ npespamerteM CpraHWuecKUX M neOpranuuecxﬁx BEWeCTE B BOACE=

- MaX % BOACTOKaX. Les yuera TpOGHLeCKHX BSAUMOOTHONEHUA HenbaA

CePberHO PacCMaTLWBATH, HAMPUMED, CaMOOUUCTHTENABHYD $YHKUMD

'3arpASHEHHEX POL, MEPEHOC PAIMCHYKAMACE B HMX ¥ X HaKcniaeHe,

ocaaxcoCpasogaHue, DaXHufi aCNEKT KORMUECTE@HHOA CTOPOHH MUTa-
HHA - CUEHKA CTENeHX YTHAM3ALMM NEPBHUHOTC OPraHWUECKCTo Bew
mecTsa, C6PasyRuerccR B BCAOEMAX WM MOCTYNAREETO U3EHe, U
SQEEKTUEHOCTH ero JanbHeilueli TpaHCcHopMaUMM Ha [&3AMUHHX TROdU=-
UeCKHX YpPOBHAX. OT TOro, E Kaxofl CTeNeHM NMDOUCXOIMT YTHAMZAUUA .
opraﬂuqepxoro Ber'eCc TEa aarpﬁaﬂeuun. SABUCHT HAMpABNEHHE NPO-—
Lecca B CTOPCHY 3arpA3HEHMA NpPU €ro HakonNeHuu, UM ycTpaHeHHe
3TOH CMacHOCTU NP# ero NofHCH yTuausauuu. HonuuecTEeHHaR CTO-
POHA MUTEHUA ABNAETCA BaXHUM 3/€MEHTOM NPK M3YyueHHK GajnaHca
BewecTsa M 3HepPruM Ha YpOBHE OplaHusma, MOMyAAUMH, BHIA, SKO-
cucTeMn B uenoM. [loHumaHve 3TOro, Kak M JDYrUX PaCCMOTPEHHHX
Npouecccs, HeOOXOMMMO 1A NEpPeXoia K YNpaBleHUD GHONOrMuecKk-
M4 gaxTopamu GopMuMPOBAHMA UMETOR BOMM.

1U0H Y CHOCOEH MMTAHMY. B ornmume OT aBTOTPOJHEX pacTe-
Hi, CO3ZaKUMX NMEPBOMMLY # MOTOMY HASHBAEMHX MPOLYUEHTaMM, .
reTepoTpUPHNe THAPOCHOHTH o6pasyoT IpyNNy KOHCYMEHTCR, TO eCTh
noTpeCuTerell roTOBOrO OpraHMYecKoro pemecTsa. CpeaM reTepo-
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TpodoB BHAEAANT rpymw PeRyLEeHTOB, K KOTODHM OTHOCAT canpoi:xi'_:‘;

HO muTammMXcs GaxTepuit. PefylLeHTH MMHEDPANM3YOT MEPTEOE OpraHi=
vecKoe BemecTBO M ofecreuMpaDT perewepauup B Boae coneit asora,

focdopa u mpyrux aanementror. [bmelt rerepo-rpa;ymu TUAPOCKORTaM -
CRyXaT pacTeHWH, BUBOTHW® ¥ NDPOAYKTH MX pasnoxemus (gerpur), a

TaKke PacTBODEHHOe OpraMWyeckoe pemecTso, [IpUMEHMTENBHO K OT= -

" AenbHHM BR.OAM rm:poduomou‘ 'KPYr BO3MONHHX MUEEBHX OUBEKTOB
CymuBaeTCH, TaK XaK He Xammyil U3 HUX OONAjaeT BCEMA TEMA Kam

uec'rnaml, KOTODHE NPEABABAAET K fAme TOT MaM YHOHR no'rpeﬁwrenb. .

[Mua fonzHa CHTH HOMHOLEHHOR no XMMUUECKOMY COCTaBy, TO €CThb
cOnepEaTh BCE BIEMEHTH M HedaMEHUMHe COefMHEHHsT, B KOTOPHX
Hyxgaeresn no-rpéﬁumab.V‘Henomouemocrb. XUMUUECKOrO COCTAaERA
OfHMX TMMEBNX OCBEKTOB MO®eT CHTH KOMIEHCHPOBaHa NOTPeCieHHeM
IPYruX, cCOfepxamyX TO, Yero HeT B NepsuX: (HeOGXO,BMMHX' BUTEMH~ -
HOB, MUKDOINEMEHTOD, Hp.). [lodToMy pasHooCpasue mMm¥ — HE Kall-
p¥3, He POCKOWb, & BWHYRIEHHas HeobXommMocTh. Comepxanue B
KOPMOBOM OGBEKTe BCeX Hy» :iX XUMHUECKAX KOMIIOHeHTOB BMecTe C
TeM elle He HeNaeT ero ncscueHHodt mumedt. Hamo, uroGH muBOTHOE,
noTpeCnapiiee JAHHEA MAmes o cy6CcTpaT, MOTJIO yCBauBaTh HaXOAA—
UMeCHs B HOM XUMAUSCKHE - ‘BemecTsa, TO €CTh uMena Ou MECTO fepe-
BapuBAEMOCTD, ofecneunBaeMas HanuuMeM Y KMBOTHMX COOTBETCTBYD=-
mix Pepmenros. Tax, BOKOPOCHM B ciyuae 3ariaTHBaHMA UX B He=
PacpyucHHOM BUfe HE YCBAUBADTCHA HEKOTOPHMU 6eCnIO3BOHOUHBMH ,
TaK KAk noclejmHue He MMEDT (epPMEHTOB, PACHENANIMX KJIeTUaTKY
o6onouek, Bynyusu nonHOueHHEM MO XMMHUUECKOMY COCTapy ¥ XOpOouo
yCBOseM:M, NMmeBOf OGBEKT MOXST He y,upsne'raopa'rb noTpeduTeNns
M3-3a CBoell HeNOCTYNHOCTH: B CNyuae ero BOOPYKEHHOCTH, CHCTPO-
TH LBWKEHUA, TPYAHOCTM OCHapymegus, Tax, GeCNO3BOHOUHHE, 3&~-
puBasch PAYGOKO B. PYHT, CTAHOBATCH COBEpMEHHO HELOCTYIHHMM
I pHO U He NOTPeCAANTCA MMM, XOTA 06NajanT USHHHMY NMILEBHMM
KAYecTBaMH. B HEKOTODHX C/YYBAX MOJHOLEHHHE MO CBOMM MMIEBHM
KayecTBaM K JOCTyNHHEe norgeéwre:m' O0BEKTH HE MCIONB3YNTCA
BCNECTBME 2HepreTUdecKoR HeBHrogHocT! . Ecau Ha goGuBanue u
nepesapuBaHve NUmEeBOr'o 00BeKTa 3aTpauMBaeTci GoJbile SHEPIMH,
yeM 68 CONEDEMTCH B YCBOGHHOM BemecTse, TO NOTpeSIeHUe TAaKOro
ofzexra CymeT OuoNOruueCKu HeonpabBjauHuM. Hampumep, xuT He MO~
®eT NMUTATHCA PakoCOpasHHMK B KOHLSHTpALMM MeHee 2 r/n°, Tak
KaK' B NMpOTHBHOM Clyvyae 3aTpaTH Ha [ABMXEHWE OKaKyTCA BHWE NPU~
TOKA SHEPruM, SaRIDUeHHO!l B DarilaTHBaeMHX O0BAKTAX.

Kopmopasi 0asa TUApOGHOHTOB, K4K OTMEueHO, claraeTcd M3
pacTenuit - 310 somopoeau (fuTOnRAHKTOH, ‘uaupoq»nm). npuyes,
cpefy MaxpojUTOB €CTh Y BHCUME, WBETKOBNe pacTeHua (3octepa,

| pHecTH, Smojed, mp.). Ona Taxxe BxipuaeT Gaxtepull, xoTOpEMM B
| TOM UMM MHO CTeneHW NUTARTCA NPEACTABUTENM BCEX TUNOB X4BOT-

H§X, HO MauGoAbilee 3HaueHMe OHM MMEDT B mume TPyHTOAMMX (He-
penms), cecToHOarcs, B YaCTHOCTH, PaKOOGPASHHX, MOLANCKOB,
JTUUMHOK PHG. [InaHKTOHHNE BOACPOCAN M- MAKDOPUTH NpECTABAAVT
OCHOBY MUTaHMA MHOTMX BOAHMX XMBOTHHX. Vb nuTanTca npocTei-
mne, KONOBPATKY, YCTDHUM, MUAMH, MEPAOBULN, 0e33yCxn .» GoAb-
WMHCTEO paxoobpasHuX (peTEMCTOyCHE, BECHOHOTHe); CpefH pHO -
Gennit amyp, TONCTONOGUK, TUXOORERHCKAA CapLiMHa, TepyaHCKuil
8HUOYC. LUBOTHHE, KOTOpHE MUTAKTCA BIBEWEHHHM BemecTBoM (cec-
TOHOM), HASHBANTCA CECTOHOGaramu, ¥ X TAKOEMM MOKHO OTHECTH

. TaK®e PasHOOOPa3HNX MJAHKTOHHHX ¥ NOHHNX XMBOTHHX. YacTh e
. BOTHNX, o6uTAOEMX Ha AHe ¥ B TOAme BOMH, CAyxaT mumef#f Jpyrum

XMBOTHNM, KOTCpPHE OTHOSATCH K XUmHNM. [IMmell XMmHuKam cnyzar
npocTefine, KONOBPATKM, PAKOOCPAZHHE; HEKOTODHE MONINCKM NHTa-

_0TCA TyGHaMu, JPYTUMHA OPraHM3MaMit; MOMINCKHM, PakooGpasHie,rpe-

GHeBUKM, MONUXeTH MOryT NoTPeCaaTh xumewHononce THuXlIpencrasu~
Tenedt NociAeHMX - KOPaANOB UCHOABSYWT B MUEY MHOTHE CPOCTHO-

. yenwcTHHe PHOK. KosbuaThe uepBM clryxaT nume#t XUMHEX MONIOCKAM,

AUUMHKAM HACeKOBWX, pHOam. JpycTpopuatie u GpoxoHorue uox:mcu.
paxoedpaax-me ¥MewT Conbiloe 3HAYEHWe B MUTAHUU PHG - CeNbH,
TPECKM, CADMIHM, OCETPOBNX. PWOaMi NUTANTCH MODPCKHO MAGKOMHTA~
puMe - MOPEW, THNEHH, KaJlaH, KMTOOOpasHue. Tamym o6pasom, B
BOJOEMAX ¥ BOJOTOKAX PRAPOGOHTH HAXOMATCA B CHOEHHX BSAUMOOT-
HOWEHKAX JPYr C HPYroM, & X kopMoBas 0asa BecbMa pasSHoOGpasHa.
daciyxvpaeT BHMMAHAA MNTaHWE EMBOTHHX OCMOTHYeCKH (pacTso-
PEHHEMM B BOLE OPraHiueCKUMW BEMECTBAMH - AMMHOKUCAOTEMM, Y=
aepofiaud, fp.). Mpescrannenus 06 OCMOTHGC :KOM MUTAHKN HAGARY

- PassuBaThCA B Hauaze Bera A. [IvTTepoM, XoTOpNR nogcuMran, uTo-

MOpCKMM pHGam, UCXORS #8 WX PaijoHa, He XpaTaeT NUmM B BUAS
B3BEWEHHOro pemecTpa. He XpaTano ero. ¥ IDYrAM XHBOTHEM. B To

| e BpeMA PACTBOPEHHOrO OPraHWueCKOro BEWECTEA B BOJS WHOTO,

ero onbme, ueM B3BeNieHHORO. A. [I0TTep BHCKASaZ MpeANOAOHEHNE,
4TO PACTBOPEHHOE OPraHWueCKOe BEWECTBO MOCTYNaeT B OPraHuMsM
uepes koxy. Omhaxo, MOCTAaBIeHHHE B TO BpeMs OMNTH, He OKaSaIuch

- yCemsrenvrng, Hpowe TOro, GHJO MOKASAHO, YTO NAAHRTOHHAR
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ceTka € Aueel B €L MUKDOH He ynasaucaeT Bce QOpMdd NMAAHKTCHA, &
UMENHO, WARKi] HaHHOMRAKKTOM (MaHHO= KADAUKUBEA). LTOT nraHk=
TCH WUIpReT TaMeTHYR DOnb B MUTaMiy XUBOTHNX, W OH AMKSHIDPOBAR
DA3pNE MerQy NCTpeCHGCTAMKE XHMRCTHNX B KopMe W KCpuoBOd Ga3od.
Tak, B Tegun A. [oTTepa €un E6uT "kon", # ¢ IS3I r. cHa nepe-
'cmm CyUecTRCEAaTh. CaHako celtiaC BHCBL BOSEpPaLiAKTCA K BHCKae
3aHHUM M rr;e.:r.cu:xeﬂmu O BUSMOEHOCTR KCICAB3CPAHMA BOIHHMK
¥UBOTHIME B KauecTee min.'u PACTBUPEHHCIC CPIraHvyeCrore negecTea.
B Hactosmee ByeMi IKCRMEPUMEHTANLHO, C MCNCALIOBAMIEM DaUCyrae=
PORHCIC MeTONA noxas_m‘aa BCIMCAHOCTE TAKOTO NUTAHUA.

WroK, MCYHMC DRASIUTH MECKCALKO THROB NUTAHUA, KECKOAbLKO
rpyan wmipOTHMR, QAR KOTC;EX X2pakTepeH TOT WAM MHOR THR nuTa=
HeRS pac‘m*e:xmos:aﬂo RUBOTHHE , XMLHAKK, 8 TaKRKS KUBUTHHE,
uperuze CMELAHHOE NKRTaHMS. :

CoOTESTCTEEHHO TiRAM NUTAHMA ruxvocuomg,g"e BOSHHX 3KO=
cucTexaX FUISnAnT HECKOABKO MUUERNX (mu;muegmq}hyposuen.
MAPHER, Np@RCTURASHMNR pAaCTATERBMORLMNNI XMBOTHNMA; CleRYKUMA
Tpoluuecku} ypobeMb, NpeICTaBReNMNA XuuwHukamu I-To MOpRLKA;
eue ORuH rpo.:uuecxul FPOFEHb, BRAKNGKLNR XAZHAKCD [l=I'¢ nupnm
R T.A. RO KCHEUHOrO JEEHa. 5 CaMmOm Havane rpcdineckoll uen Mae
‘RORATCA astoTpodme cpramiem. JoSuramue xopma riuipcCuoRTaM:
MPOUSXOZKT AyTex *3CKPATERBHOTO, WIGEPEHUMPUBANHOTO U He-
WG EpeHMPOBAMMOTO JaXEaTa nvEeskX-0GpeKTOB. QCHGEESe MECTO B
TpoduRMHAMUKE BOROEM:SH npxuamemw“&nxupammmmy nUTaHNG .
AHANIOICE Taxorc nUTaHUA HA& cyue MeT, & 3HaueHze erd KeoCruyalHo
penuxo. Tepuun ¢uaTpapicHHOe nuTakMe, MOHMmaewhR .uMPGKC, He
cueHs ToueN. Cn cpasa meficTeiTenbHo ¢ ¢unbTpamed, HanpuMep,
¥y uﬂncmycnx paxooﬁpasmx. KOTOphe umenT HA IPYRINX RCHEU=
HOCTAX cacxmud $uAbTPyoukf annapat %3 TOMKMX meTrHOK. Ipnhe=
CeHIie C TCKOM nMmeBlie yacTUUN 3aKepEtRanTCA drabTpyRIM ane
NapaToOM. SMABTPAUMA UMEET LECTO Takme y HeRCTORNY aeonomr_.«x
parooCpasMux, MOIILCKOB, NOAMXeT. VcaTwe RiTH LMeKT B PoTOBOR
nosoc?a Ao 300 monepaumix pAROS PCrOBMX MAACTHHOK, CPEUUPal-
EHXCA ¢ HEGA. SHYTPEMHAA CTOpGHa NARCTMHOR cOpa3yeT MHOPCUUC=
netiie MATK. Boaa MPOXOAMT CKBO3S HATH W Ha HMX OCTARTCA pave
x4, PAR SPYrKX XNBOTHMX, xo?opux OTHOCAT K ¢uasrpaTopam, crpo-
ro FOBOPA, e pryn-r. Tax, KonoBpaTKM, APyTrie. 4epBR, RBY-
CTBODUATEE MORANCKM, TyCxn, npoculnmg. MDAHKM C TOMOWBD Cre=
IPANBHOTO AMNAPATE NOANOKADT BORY W UCHCABIYNT B MMLY uacTML,
HAXOLARMECA B BOAS DO BSPEmMEMHOM COCTOAHM. ITOT CnOcol nMuUTaHma
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HasHpapT eme cegumeHTaumed (ccaxgenuem), a RMBOTHHX - CeIMMEH-
TaTopamy . Horga TepmuH (UABTPATOPH PacHpoOCTPaHAETCA Ha CefuMeH-
TaTOPOB, TO B 3TOM Ciyuae (UNbLTPALMOHHOE MATAHUE NOHUMANT Gonee
WUPOKO, KaX MUTaHUe BSBEmeHHMul uaCTHUAMMU. OUABLTPAUMOHHOE MU=
TaHie - 3TO IpaHAyMo3HOe ABJGHUE B NMPUDOAE, Mrpavuee BawHyD
poab B Kpyroecpore pemecTs. CropocTs duabTpayum XapaxkTepusyeT
ofBeM ocBeTNEHHOH BOMM. OCBeTNEHMe MPOUCXOEMT B pesynbTaTe

-MIBATYA ¥3 BOZM BIBEWEHHHX B Hefl uacTvy. ECAM yuecTh KONMYECTBO
-u3Bnexaemolt mpy QUILTPAUMM NUmU, TO OKAXETCH, UTO RUBOTHHE-

¢uabTpaTops MOTYyT, Hanpumep, B 03epe 3a JeTO MPOJHABLTPOBATH BCD
Maccy BOAH Heckonbko pa3. Taxoit mowrHit §UabTp umeeTcs B mMPUpO-
[, HO He BCErfa Yu/THEAeTCA, XOTH B sarpnaﬂﬁemux BOJOEMAX MO=
®ET UIpaTh BaEHYD ponb.

KCJIMYRCTBEHHAR KA CKOPOC'I‘H TUTAHVA. Konuuec'rnex-mon
OLEHKO! CKOCPOCTH MUTAHUS CAYXAT Takue napameTpy kax paumod (C)

. = KONMYECTBO MWWY, NOTPEGAAeMOf BMBOTHHM 32 eQMHWLY BPEMEHH;

ckopocTb QunbTpamuu (r ) = ofBeM BOmN, ocse’rremmﬂ opras3amaMu
38 eMIHULY BPEMEHH; YCBOAEMOCTb UaM SPJeKTURHOCTH YCBOSHMA Nite
W4 -~ OTHOCHTENbHad Ge3pasMepHadi BeNuUuuHa, OSHaualLuad AOND YCe
BOEHHO! muuM OT noTpeCneHHofl. Ecau roBopAT, UTO YCBOAEMOCTBb
pasna C,8 (&0%), To, awauur,B80% norpeGreHHolt nuum ycpausaeTcs.
OueBuaHO, yCBOGHHaf, accummnuposaruf (A) nuwa ecTs npou3peAeH!e
painMoHa M yCBOAEMOCTU. YCBOAGMOCTb €CTh BeNUUMHA MOCTOAHHAA o
XapaxTepHaR IR AHHOTO BUJA KOPMA, OHa HE B&BUCHT OT KCHLEHT-
pauuu mumKM,. OTO BaKHOE COOOCWeHWe, C KOTOPHNM HAflo CUMTATBCA NpU
3arpAsHeHNMM BOLOEMOB, BOMOTOKOB. BEmecTBO 3arpAsHeHuit moxer?
OKA3ATHCA HASKO yCBOAEGMEM. JJIA NMIAHKTOHHHX ¥BOTHHX~JUNLTPATO-
poB ycposemocTb Cnuska k 0,6-0,8 , mna xummkos - 0,7-0,8 ,
&ns pu6 - 0,8. B uenom, ana npupomHoft maum ycBosemocTs T Bh-
CoKad.

OCpaTumcd K pauMoHy. EciM M3BeCTHA HauyanbHad W KOHeUHad
KOHUEHTpPaLUs AW, TQ MOXHO PACCUUTATh DAUMOH MO clienyoue#

gopuyne: C = __.,‘_n___ » Pie C ~ paimon (cKkopocTs muTaHMA)
B MI/3K3. CYTRM,q_ K q ~ HAYANBHAA W KOHeuHas KOHLIGHTpaLMK

MUEM; 1 - Yucno waomx t. - BpemA OKCHOSMILMM, CYTKHM. Okcne-
PUMEHTaNbII0 YCTAHOLJISHO, UTO PAUUOH 3ABMCHT OT MATCH Tena, M __
3Ty 3aBYCHMOCTD MOEHO BHP&IUTH CTereHHof ¢ynxumest C =b.wk.
NPU 3TOM ZNA Cal3AHA 3HAYGHMA- "bn B » k w crefyomMe - C=231
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(C pupaeHo B I /oco6b B CYTEM; W = B I Cupoft Macch); mnd Je-
wa -C =0, 5 0’76.' na axgooépaat-n,ix. pas3NuuaouMXcs Mo Mace
ce B ICO mau.pas, C = 0,75 8 Kak eugHo, woadjuuuenr "x"
Onmack k¥ pemuuHe 0,8 y pasHHX OpraHuU3MoB M MOKASHE3ET, YTO
U3MEeHeHNe palMOHa OT MacCH Tefla MMeeT ofmyn 38KOHOMEPHOCTD.

Hrak, 3Haa maccy #MBOTHOI'O, MOKHO PAcCUNTaTh €r'0 ParyOH. MORHO -

TaKKe paccu_ma-'rb yAenbHEN paipoH (pauyon, oTHecemHult kK emuHMUe
MACCH), NO3BOAALINIA CpPABHMEATL PasHHe OpTaHMSMH, ONpeAeNATh MH-
TEHCHBYOCTb uX muTamud. Tak, npu maccaX Tema 50, I u I'Q'5 Kad.

| yRensHuft parioH (-S— ) cocrasnser 0,03 (3%), 0,07 (7%2) u

0,70 (70%) or Maccu. Tena. Kak BUAHO, eciu DaUMOH KPYMHOTO pau-

' ka cocTaBnset 3%or MacCH Tella, TO MENKOro - 7%, TO €cTb UHTEH-

CHUBHOCTD NUTAHUSA MENXUX QOpM SHAUMTENbHO Conee BHCOKAR, UEM .
KPYOHHX, yTO MOXHO CUMTaTbhb BaKHEM .OCWLEOUONOIAUECKUM EHBOLOM.
PaccMoTpuM NpUMepH TIO pacueTy paumoHa BOIHHX XUBOTHHX. CasaH
npu Macce 200 r umeer C = {,23. 2009:8 - 15,9r. CHpOU MACCH Ha
ocobp 3a cyTku. [Ipy mody«:':HOM PalMOHe YIeNbHHH palioH casaHa

. oxamercs 7,9% (mumen mpocioe cooTHomemwe - 200 r - I0C%,

15,9 - #, X = 15,9 -

' ; ; : 200

© Jdna undysopuit 3aBUCMMOCTD MexIy DalMoHOM W Maccoil Tena Mo-
er GuTh mepemaa ypapHermem C = 0,027% 08 /¢ 5 wp cHpoit MaccH
Ha 0cobb 3a uac, W - B Mr cHpolf Maccu/, UCXOZE U3 KOTOPOro pa-
LMOK NpHU Macce m-xgyaopun Tydenpxy 50 - IO"5MP OKAXETCHA DaBHEM:
C = 0,027 0,0005Y¢8 = 6,17 - 102 wr/oxs.uac, wm 1.5 - 102 ur/
9K3.8a CYTKU, & YHENbHNR paiuoH —-wg— . I00% = —I-'-%O-'ﬂ:i%qu

- 5 3 3 - : ‘ . i IO-
= 300%. BugHO, CKONb MHTEHCHEHO MATEHME MPOCTEMUMX, UTO XOPOmO
COPABCYOTCA C MHTGHCHBHHM OGMEHOM STHX MENKX OPraHMsMOB. Pa~
LMOH MOXHO TAKKE PacCyuTaTh MO CKOPOCTH (UABTPAIMM BOIH:
C= F-. q AP - CKOPOCTH (MIbTAUUU BOTH B Mi/3K3
Yac, § = KOHUEHTDAUMA UACTHL, DABHaS 90 + 9t
2
C - B Mr/9g3s.uac). CkopocTs (punb'r?amu,“n“caon ouepennb, MOKHO
paccuuTaTh Mo popuyde: F = 2L (30 =3 )
) : ~ten(qy+aqy)

rge v - o0BeM ONHTHOrO COCYJa, G B P HauaJbHAaf M
KOHeUHAR KOHUGHTpAUMA MM, t - Bpewf dkcmosuuuy. (uac,
CYTKM), n =~ KORMUECTBO XMBOTHWX. JlomycTum, a,= 0,50 ur/a,

= 7}09%).

=

' BUDOBAHUA MX B XOSANCTBEHHHX LeAAX. [lsyveHile U3SMPATEABHOCTH

a.= 0,35 mr/n, t = 2 uaca, n= I0 ocodeﬁ, W=2wnr, V=2n
(ormimufi cocya). [lpu Takux yciosusx

F =2 2(0,50=0,35)  _ 0 035 x/oK3.uac
10 - 2(0,50+0,35) :

3 = 05040,35  _ 0,42 wr/x, C = 0,035- 0,42 = 0,015
Mr/2x3.uac. & : : X
B mpoGaeme TpojuueCcKuX OTHOmeHU#t TUIPOGUMOHTOB BaXHEM ABISA=
eTca BOMPOC 06 M3GUpaTeNBHOCTM NMUMEBHX yacTul. KoamuecTsernad
OLeHKA M3GUPATeNbHOTO NMMTAHUS [OMOraeT BHACHMTH HanConee cyme-

' CTBEHHHe MUmeBHe CBA3Y MACCOBHX BIOB XUBOTHHX, CNOCCOCTBYeT

UeNeHanpaBAeHHOMY MOUCKY B OMpeAe’eHH: MAueBLX pecypcoB. Buap—
JieHue TONHOUEHHO ¥ WHTEHCWEHO - MoTpeGasemMoll MMy nA pAza Bh=
[l0B TMBOTHHX ofneryaer paspaboTKy 6uo-rem'xu MACCOBOI'0 KYyJIBTH=-

[NTaH#A BOMHHX RABOTHHX,B YACTHOCTH,MJIAHKTOHHHX MOKA3HBAST,uTO -
MHOTHE U3 HiX moauparu i CmOCOSHN NOTPESAATh DE3HHE OGBEKTH,
HO OCHOBY WX DALMOHA COCTAaBAAKT OCBEKTH OMPefeneHHOro paswepa.
B HacTofmee BpeMA CHOPMIADOBANKCH NMPEACTABNEHUA O TEOPUY MEXAHU-

weckoll guabTpauuu wam "Teopuu cura", COrAACHO KOTOPOil MHOrue
" BMIH MIAHKTOHHHX KMBOTHHX M@XaHUUECKU UALTPYOT NpPUPOAHYD

B3BEChb, A& BO3MOKHOCTb MCNONb3OBAHUSE MMM PASHOro cocrapa onpe-
IefAeTCA CTPOSHUEM yuacTBYKUMX B NMPOLECCe MUTAHUR OpraHoB LCnox-
HOe CTpOoSHWE (MIBTPAUMCHHOrO amméapata PakoOCPA3HHX NOSBONAET
UM U3BNEKATb U3 BOJH PaSHyD MO pa3Mepam VLY. MpHuManbHER [ade
Mep TOTpeCNseMhX uacTHl 3aBUCUT OT PaCcCTOAHAR MeRLy WeTHHKRAMH!
IPyAHX HOXeX JUABTPAUMOHHOTO amnapate y BTBHCTCYCHX paxool-
PASHEX ¥ MeXQy BOJOCKAMA HA MAKCAAXaX, OTPRHNYKBAKIMX OKONO=

. POTOBOE MPOCTPGHCTEO ¥ BECHOHOrMX PAKOOC. "SHNX., OTO PACCTORHME -

y OTHenBHMX BUfOB KoneGxezcs or 0,16 go 4,2 u or 1,6 A0 8,5

MuxpoH. Kpowe Toro, MaxcHManbHEil pasmep noTpeSiseniX uacTHy B
SHauMTENBHOR Mepe CMpefenserTcs JMEMeTPOM POTOBOrO OTBEPCTHA M
uMpHEON GPOWHON TeAH CTBOPOK PAKOBHHM (y sersucroycwx). Uupusa
CpomHoit meXiu BOSPACTAET C yBeNHueHWeM UIMHE Tela PauKoB. ¥y

KpynHux ocoGell najrmit oma omono 200 MiKpoH, & ¥ MeAKNX PAuKOR
B HECKONbKO pasd 'uel-u:me. KpymHwe BecnoHOrue pPauxn cnocodi ax-
TUBHO SAXBaTHBATH THMMEBHe OCBEKTH GONBICTO pasmepa. Tax, jMa=—
ATOMYCH MOTYT NoTpeGATb UACTHLH, npesHIaDIMe AMaMeTy POTOBOrO




UTBEPCTHA, HO MyeABADMTENbHO KX MSMENbUanT. Hpome mexaHuyeckofl,
nacr#BHOl UIBTPRUMM NMNAHKTOHMIM XMBOTHMM CBOHCTBEHEH, Kak YC=
TaHOB/EHO B WCCNEROBRHMAX C MpiieHeHieM BHCOKOCKCPOCTHOR KMHO=
creusd, H Opyrofl T«n guabTpawyu. Esno nokasaHo, uTO SQfexTHR=
HOCTh $MALTPAIY MOHST CMPEReNATHCA BMGKTPUUECKMN IA[ALCM MU=
‘meBNX JacTHl, BA3KOCTbD POKH, CNOCOGHOCTBR MUBOTHEX C NOMOWBD
XeMOpeLENnTopoR NonyuaTh MHGOPMAIMD O NREEEHX yacTiuaX. Xemo= ¥
MeXaHCPEUENnTOpH MMEDT onpefieneHHoe ShaueHxe mpu oTGope nuuM. Ho
BCe=-TaK4 HakGonbumee 3HAUEHKE NMPH NHTAHMH NAAHKTOHHHX EMDOTHHX
MMeRT pasMepH uacTil. JSTanbhuit aRanMe nokasan, UTO MAUEEHe
uyacTHiw pasmepom I=-IC0 MMKDOH MOTYT NOTPeCAATHCHA MAAHKTOHHEMU
KMPOTHMMM, HO OCHOBY MX PAujoHa COCTABAART OCHEKTH PasMepoM OT
I @o 20 muxpoH. EcTh janHHe, MOKasHBaIMe, YTO pakoolpasHue
pasmepon ot 0,5 mo 2 mu noTpeGAANT uacTALN pasmepon oT IS mo 50
MUKPOH, & ¥ Paukos C AnKHOR Tena B I vv onTumensHufl pasvep noT-
pebamesbiX yacTHL COCTaBIAET OKONC 20 umipoH. HapecTHO Takwe,
yTo Ans GonbLMHCTRA KONOZPATOR c-:.enoﬁﬂa nama mxme'rpom IC-12
MKKDOH, AR HEXOTOpHX - Gonbme.

[naHKTOMHHKEe EMBOTHEE MOTYT APOOHTD numeske os'sex-m, KOJIOHUM
pojopociell, W MM CTAHOBATCA GOCTYMHEMM OTAeJbHNE MX UaCTH, &
pasuepHiil cnexTp noTpebrAeMiX waCTRL pacumpsetcs. B uenow, noT=

peCneiie MUY EKUBOTHNMM NOAUMHAETCA OCWeMy MPABMly O AOCTYMHOCTH

WM NUmeBWX GACTHL, 28BACHT OT #OpMN, Dasvepos, nommnoc'm
TMMUYECKOTC .cocTapa, 4acTil, oT BUAOBOre COCTaBa EMBOTHEX, Tuna
WX MUTAHUA, DASMEPCE Tela, IYCTOTH DACTIONOXEHMA WETHHOK Ha $unp=-
TpyDmeM Oprade. AuBOTHHE noTpedaanT B nepeyp ouepedb Te nmeaue
YACTHIH, KOTOpHe MMenT GOIbLYD KOHUSHTPADMD. :
B RauecTBe KOMWUGCTBEHHCOrO MOKA3aTeNd MaCHpPATENbHOCTH n_wra-
HWA MpUMEHART NONYUMBDNMR WMPOKOE PAcHpOCTpaHeH/e WHLEKC aaeK-
muprocn (uaGupaTeasHocT®), xoTOpHi paccunTsBabT, Hanpuvep, Mo
gopuyxe 1= —L » Fag v § = AoAA MALEBOrD KOMIOHEHTA B

paumone,p % = A0SR THEeBOro moMmonewta » mme. [lou 2Tom, ecin
1 usmenserca or O Ao I, mueeT mecTo maGeramue ofpexTta, a or 1
A0 GecxoHeuHoCTH - WeCwparue ero. B.C. Msnes Bpen mokasaTendb.
B2eXTHANOCTH, npeacTapAANMiR cololl oTHOWeHME PASHOCTA OTHOCHTE-
asiaX avesull IUGOrO MHrpeieHTA B DamMoHe ¥ mzu%nlou KOMITeKCe
(snpmuﬂx)tcmnzunﬂm E.W

SHauenms noxasaTens HAXOAATCS B npeasnax or nawc I o muye I.

HsGupasme omeaemmorn BMjA RO nupataem

o .

snavermamu ot 0 go +I, OTCyTcTBHE Hséupaﬂﬂ.ﬁ - HyneBoe 3HAueHKE
noKasaTeNd ¥ OTpUuATeNbHAad DIEKTHBHOCTb (Maeramme) - o 0 mo

-1. Hanpuwep, npu Ea -%%l-%— = 0,43 KOMIIOMEHT MWLM M3GWpa-
eTCe.

HCHOMLEOBAHYE aﬂoﬂorwﬂw;@
. DTUIPOEUOHTCH TIPY MSYHEHW EUOTHYRCHOO HPYTOBOPOTA
~PaccmoTpeHHEe axonoro—ﬁusnomornuecxua X2PaKTePHUC THKHA THIPO=

_ GMOHTOB - TpaTh Ha OOMeH, MPOXYKLMA (npupoc'r) PALMOH BXOZAT B

ypaBHeHWe CGanaHcosore paseHctsa C = P +R + F , U3 KOTOpOrO
BUIHO, YTO MOTPeGeHHAs M YCBOGHHAA OPraHASMAMA NMUWA, DACKOLY-
eTCA Ha MPUPOCT, OCMEHHHe npouecch. )C nauara XX B. Guonoros
WHTepecoBana mpobneMa a@@eﬂTuBHQCTu pocta. B I903 r. Cuna cae-
naHa Knaccuueckad patoTa Ha dMOpUOHe KyDULM, KOTODAs TCKasana,
uro 0,6-0,7 (60-70%) sHeprum sima TPaTUTCA Ha 3nOpuoHaspHull poeT,
Taxoii ®e afdexT aMOPUOHANBHOrO PocTa OMA MONYYEH ANA WANKOBHU~
HOT'0 uepBsa, [MJIA AKTUBHO PacTymX GaxTepuii. B HacTomumee Bpems
W3BECTHN MOKasaTenu afpexTUBHOCTH pocTa, KOTOPHE OHIX BREASHH
B.C. Uprestm. oT0 KOBHPUUMEHTH pocTa KIM Hé_KI - ecTb KOo3gdu-
LMEHT MCIONb30BaHKA HOTpedneHHoﬂ MWDK Ha POCT, TO €CTh OTHOWe-
HAE TIPOLYKUMA ¥ PRIMCHY (HI=--) Ky = eCTb XOMPIUIMEHT wc-
NMONb80OBAHMA YCBOEHHON mnum He POCT, TO €CTh OTHOULEHME Mpo~
RyxupK ¥ accuuunvposanHok mame (K, = --2—5 s W Ky = 3.
A Pa+r
MakcumanbHhe Beluunid Hy rugpobucHror past (0,7-0,8 u umenT me-
CTO Np¥ CamoM CJIAroMpPUATHOM DASEMTHH = aMOpPHMOHANIBHOM DAsSBUTHH,
y MHUMHOK DO U . L/ OPUPCAHNX yCAoBM# B CONBUMHCTBE Cayuaes
I% paBHo 0,2-0,4,3HaA H2 X paccu¥Tas, Hanpumep, TpaTH Ha ofMeH To
Macce Tena, JEerKo pacCuuTaTh MPOAYKUMLD, HEe MPOBOIA TPy LOEMKHX
SKCIIEPUMEHTANbHEX pafoT. Pacnonarad IAHHWMK [O OPONYKUMM, TDATAM
Ha OOMeH M, MpUHAB, UTC ACCHMWIMDOBaHHad MHA cocTasnseT 60-80%
OT PaLMOHE, MOXHO paccuuTaTb nocienHuit. [lonyuns JaHHHe no 3ne-
MeHTaM CaZaHCOBOIO PABEHCTBA WiA ocofelf BMAOB, 3HaA WX YUCTEH-
HOCTh, MOWHO ONPESeNHTH ST IMEMEHTH MR OTAENBHHX BHAOB M CO=-
BOKYIHOCTER BUIO B,3KOCHCTEM B uenOM.ICDHOCTaBHB BKONOI O={H3H 0=
Jor'MYecKue MNapaMeTpH pPasHuX Tpo@nuecunx ypoBHelt, MOKHO NMONYuYUTh
KONYYSCTBEHHNE MPeACTaBNANUA 0 GMOTHYUSCKOM KDYTOBOPOTE B BOZHEX
BKOCUCTEMAX, YCTAHOBHTL CTENeHb cOANAHCHDOBAHHOCTH MPOLECCOB,
npoTexanuMX B BOJOEMEe, BOJOTOKE, UTO BAXHO SHATH B YCJIOBMAX
3arpAsHeRna Bog;lﬂpnmeﬁeume axoJoro~-fusHonordueCKUX MpencTasie=
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HAil B yCnoBMAX 3arpAsHAeMbHX BOL BOSMOKHO TaKse B CeAyLuMX
cnmyauuﬂx.’Yuﬂmnngﬂ TO,YTO CKUPOCTH OGMEH2 (PTaHu3MOB NPOHOp-
UMoHANbHA CHOPOCTH MUHGDANMSANUM BEWECTB, B TOM UMCIE BEULECTB
SATPASHEHMA, MOEHO N0 JAHHOMY [OKA3aTemo YCTaHOBUTH MACHTACHO-
CTb 9TOrO Npciuecce B BOAOEMAX, BOAOTOKAX, EMAEUTH PONb TEX WK
PHEIX OPraHMSMCR BOLHHA SHOCHCTEM B MUHEDAANIALMM BENECTE far—
pasHeHui. Crons me uHYOpMATHBEH B paccMaTphBaeMoM NnaHe U Taroft
IoxasaTellb Kak np0ﬂyxuna THIpobuoHTOB, TaK Kak OHAZ mpejcTasis-

eT coboll pemecTBO SarDAsHeHui, cTaCuUIuBUpOBRaKHOe B TenaX opra- |

HH3MOE ¥ MORTOMY W3BATOS K3 BoJH. ECRW OHa OKASHBASTCH BHAUU-
TenBHOH, KAk M cxopocTh obMeHa (Tpamw mHa ofwen) rumpOGMOHTOB,
BOZOEM MOXST CRUABIAATECA C 3aPpHSHéHHeﬂ;f ;

- DiemeHTAPHOE NPIMEHEHME SHEPreTMUEeCHOrO NPUHLKNA MPH OLeH-
K& BXOIOMKUECKOM 5pferTAEHOCTA BOUHEX DKOCHCTEM = BTO CpapHeHus
JHEPIMHM NEPEMUHONO TPOQUUECKOI'd 3BEHA ¥ KCHeuHoTe, [Io ofofmeH-
HhM JAHHEM INA eCTSCTEeHHHY 2KOCHCTEM NPpCRYy XA PacTHT2IbHOAL-
Horo mnaHKToRa (2= Toofwur . udl ypoEeHb), CoCTABNAET NMPUMEPHO
IC% ot mepeduHOl mpoAyKimy ‘ -ft Tpofuueckii ff ypoBeHp), XAMHUKA
I-1'0 NopAfxa MCmonb3YHT Ha [PUPOCT NP CPABHEHUN ¢ MAPHEM 300-
NNaHKTOHOM ToMe mpwmepho ICH oT NpoRyKwaM DpemHIyliero ypOBHd.
lpopysums pudu (xomeunce sseno) coctapnseT mopagsa C,I%oT nep-
BHUHOl MPOZYKUMM B 03epaX, BOZOXpaHAMMUEX, BHYTPEHHUX MOPAX,

0,01-0,02% b lmposom oxeare, U,5-2,0% - B mpyuax. Taxosa oiHa

us ocoferHccTell TpaHc@opMalu SHEPIYMM B MPUPOIHHX 3KOCUCTEMAX,
HEKOTOPHX UCKYCCTBEHHMX BKOCKCcTeMeX. C MOCTyNneEMeM SarpazHeHus
OHA MOMGT CVMECTEEHHO UGMEHUTHCA. SHamue 3aKOHOMepHCC T nepe-
X0Za SHEPr¥yM ¢ OLHOI'C yPOBHA Ha Ipyroft nossdhdeT npeanaanTb
MacuTalh ¥ XapaxTeD FAapYREeHHOCTA 3arpASHAEMHX BOAOEMOB M BOLO-
TOKOB ¥ HaMeTHTb NIYTH YIPABAGHNA UMM,
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