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Bce xuBble opraHu3Mbl, HacesasiollMe HaWly MJaHCTy, Haxo-
ASITCS B IOCTOSIHHOM B3aHMOJEHCTBMH C OKpYyxalolllell npupomoi.
OTo B3aumojeiicTBHe 06eCneyuBaeTCss HenpephBHO NMPOTEKaloLUM
00MEHOM BelLLeCTB.

Ilousitne oGMeHa BelIeCTB BKJIIOYaeT B ce0s ABa NPOTHBONO-
JIO’KHBIX TIpOLlecca: NMPo1ece acCHMUNSUHA — BOCNPHATHE BEILECTB
OKpY:Kamwlleld cpexbl U NMpeBpallleHHe UX B BellleCTBa TeJa U Mpo-
lecC IUCCHMHJISUHMH — pacnaj BellleCTB B OPraHu3Me H BhiAeJe-
HHe TNPOAYKTOB pacrnajga. DTH JBe CTOPOHbI o6MeHa BelleCTB He-
pa3pLIBHO CBsf3aHBl MeXAY CoGOH, HeOTAeNTHMbl ADYT OT Apyra.

M3yueHune pasHbiX CTOPOH IpolieccOB oOMeHa BeIUeCTB fB-
JseTcsl 3agauell MHOTHX GHOJNIOTMYECKHX NUCLUIJIKH: (QU3HOJIOTHH,
6uoXUMHH, 6uoU3UKH, OGUOTEOXUMHU U AP.

Cpenu HayK, H3yyalomHX oOMCH BelecTB, 0c060 BaxKHoe 3Ha-
yeHue KMeeT GHOXHUMHS, 3aHUMAIOUIAsACH TJIaBHLHIM 00pa3oM H3yue-
HH€M XUMH3Ma ofMeHa BellleCcTB. DTO H3ydyeHHe CKJIaJblBaeTCs H3
HCCJIEIOBAHNST XHMHYECKOTO COCTaBa OPraHu3Ma, H3ydyeHHs mpe-
ApallleHls BelLIeCTB B HEM, YCTAHOBJEHHS CBSI3M XHMHYECKHX Npe-
BpalleHuii BeIeCTB C OCyllecTBJeHHeM (YHKIHUH KHUBOrO opra-
HH3Ma.

K nepBoMy HanpaBjeHHI0O OHOXMMHYECKHX HCCIeJOBaHHA —
H3YUYEHUIO XMMHYECKOTO COCTaBa KHUBBIX TeJ — OTHOCSITCA, HalpH-
Mep, TPYyAbl, HalpaBJleHHble HA H3yYyeHHe DPA3HBIX TPYNI OpraHu-
YeCKHX coelMHeHHH (GeJKOB, XKHPOB, yrJeBOJOB U Ap.) B PasHbIX
OpraHW3Max, B PasHbIX OpraHax OLHOIO OpPraHu3Ma, B OTAGJBHBIX
KOMIIOHEHTAX, BBIAEJNEHHEIX U3 XKUBOH KJIETKH, HIH HCCAe0BaHHA
9THX COENHHEHHH B Ipouecce pa3BUTHsS DPA3JUUHBIX KUBBIX CY-
mwectB. K 3TOMy e HampaBJieHHIO OTHOCATCS paGoThl B 00JMacTH
M3y4YeHHs] XMMHUECKOIo COCTaBa U CTPOEHHS OTHEJbHBIX, Bhige-
JIEHHBIX M3 OpraHu3Ma COedHHEHHI.

Bropoe nanpaBjenHe GMOXHMHYCCKHX HCCNENOBaHHI — H3yye-
HHe MpeBpalleHuil BEIeCTE B OpraHusMe — HauGoJjee paspaboran-
ble ryaBbl 6HoxuMHuH. Cloma OTHOCATCA MCCJAeNOBAHHS, NPOBENEH-
Hble Ha LEeJIOM OpraHu3Me (HampuMmep, y YesJOBeKa H3YYeHHe H3Me-
HeHHs COCTaBa KpPOBH, MOYM W NIP. B Pa3HbIX yCJOBHUSIX), HCCJAeNO-
BaHMsI, TPOBOAMMbIE HA H30JIMDOBAHHBIX OPraHax, SKCTPAKTaxX H3
HHX, a TaKxke 0COOEHHO MHTEHCHBHO OCYIISCTBJSEMEIE B MOCJAENHHE
roJbl HCCJIENOBaHHsT Ha H30JMPOBAHHBIX KOMIIOHEHTaxX KJeToK. Bo
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BCeX 3THX pafoTax HCNOJb3YIOTCS MHOTOYHMCJEHHBIE METOAH, Clie-
LHaJIbHO pa3paboTaHHble qJist GHOXMMUYECKHMX HCCIeNOBaHUH, KO-
TOphie HAI0T BO3MOXKHOCTb IPOCJIEANTh IIPEeBpallleHHe Pas3JIHYHBIX
COeIMHEHHH B pa3HOOGDa3HBIX eCTEeCTBEHHBIX HJIH HCKYCCTBEHHO
€03/1aBaeMbIX YCJIOBHSAX.

ITpumepoM paGoT TpeTbero HampaBJeHHS] MOTYT CJYXKHTb HC-
cJeoBaHHs B 00JacTH OHOXHMHH MBbILIICUHOH NEeATEeJbHOCTH, KO-
TOpble NPUBEJNH K YCTaHOBJEHHIO CBsI3W oOMeHa coelvHeHHii, Gora-
THIX 3Hepruel, ¢ COKPaTHUTeJbHOH AESATEIbHOCTBIO MBIIIIL.

HenpepeiBHOe paspuTHe GUOXMMHH OTKPEIBAET CaMble LIMPO-
KHe BO3MOXXHOCTH B CMBIC/Ie NO3HAHUS CTPOEHHS M QYHKLUHH XKH-
BBIX TeJl, 32KOHOMEPHOCTell WX Da3BUTHSI M HUX HCNOJb30BaHUS B
HHTepecax obuiectBa. BrnoxuMus wumeer BecbMa CylleCTBeHHOE
3HaueHue, 0COGEHHO B TeX OTPAC/]SIX NPaKTHYECKOH HesTeNbHOCTH
YeJIOBeKa, Tle NPUXOAHTCA MMETb AeJo C XKUBBHIMH OpraHH3MaMu:
B MelUlKHe, CEJIbCKOM XO3HCTBE, a TakXe B psiie oTpaciel mnpo-
MBILIJIEHHOCTH, nepepadaTbiBaollell Chipbe GHONOrHYECKOTO Ipo-
HCXOXIEHHUS.

PaspuTie GHOXHMHM, TaK e Kak M JPYDHX GHOJOTHUECKHX
JUCLHIJIMH, INIPOTEKAJO B OCTpOoH Gopble < HIeaJUCTHYECKHMH
npeacrasjaendaMu. Ilporpecc OGHOXHMHH CHITpasN HCKJIOUHTENLHO
GOJIBLIYIO POJIb B YTBEPXKAEHHH MaTepHANUCTHUECKHX, MOJJHHHO
HAYYHBIX B3MVIAZOB U B pa3ofjayeHuH MeradU3UYecKUX H HACAJH-
CTHYECKHX INpeAcTaBjeHHil B Guosorud. Passurue GHOXUMUH NPH-
BeJI0O K YCTaHOBJEHHIO NPUHUUNHAJIBHOIO ENHHCTBA XUMHUECKHX
[POILECCOB, JieXXallluX B OCHOBe OOMEHa BEIeCTB BCeX KHBBHIX Op-
TaHK3MOB, OT CaMbIX NPOCTBIX HO CAMBIX CJIOXKHBIX.

CoBpemeHHas1 GHOXHMHSI OXBAThIBaeT OOIIHPHYIO 06jacTh 3Ha-
uuil. Hekoroprele pasmensr GHOXHMHH B HacTosilliee BpeMsi Bblae-
JIMJIHCh B OTIEJNbHBIE CaMOCTOSTeJbHbIE AUCLHIJIMHBEL, TaKHe Kak
BUTAMUHOJIOTHS, TeXHHYeckass OHOXMMHS, MeJHLHHCKAss GHOXU-
MHuS H T. I

B macrosimieit ‘pa6ore Mbl OCTAHOBHMCSl JIHUIb Ha HEKOTOPBIX
y3 HanGoJsiee BaXKHBIX BONPOCOB OHOXHMHH oOMeHa BelIeCTB.

PoJib Geska B 0OMeHEe BELIeCTB

Benkn €oCTaBJSIIOT OCHOBY KH3HH.

B3aumopeiicTtBie 0eNIKOB € BeIIECTBAMH OKpYKalolleld cpeant
SIBJIIETCS. HEOTBEMJIEMEIM MX CBOHCTBOM. JlaHHble COBpeMeHHOMH
GHOXHMHH IIOKa3bIBAIOT, UYTO GEJIOK B CBOEM E€CTECTBEHHOM COCTOSI-
HHH He MOXKET CYLIeCTBOBATb 0€3 aKTHBHOTO B3aHMOINEHCTBHSI C
BellecTBaMH Apyro# mpupoxsl. ITostoMy wuMeHHO GesKoBble Te-
Jla 0o0ecleYHBAIOT CJAXKEHHOCTh OOMeHa BeLeCTB, JeXallero B
OCHOBE JKHM3HEHHBIX (DyHKUHH.

B BuIsiICHeHMHM OGHOJIOTMYECKOH pOJMH 06elka HCKJIOYHTENbHO
BeJiKa 3acayra @. durenbca. Enle Ha 3ape pasBUTHS XUMUH H
GHOXMMHH OGEJKOBbIX BELIECTB OH OXapaKTepHsoBas O0elloK Kak
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OCHOBY XKH3HH, ONpefeau] posb GesJKOBOro o6MeHa Kak BEAyLIEro
¢akropa B eauHOM OOMeHe BEIIeCTB OPraHHU3MOB. JHIeJbC IH-
caJ: «[loBcioay, rie Mbl BCTpPeYaeM KH3Hb, MBI HAXOJAHM, 4TO OHA
CBsI3aHa € KaKHUM-JHG0 GeJIKOBBIM TeJIOM, M NOBCIOLY, Te Mbl
BCTpeyaeM Kakoe-jqHGo GeJkoBoe Tesjo, KOTOpDOe He HaXOJAHUTCS B
npouecce pasjioxeHHs, Mbl 6e3 HCKJIOUeHHs BCTpeyaeM H sBJe-
HHS KH3HH> 1,

AHanusupys ecreCTBEHHOHCTOPHYECKHE YCJIOBHs, IPH KOTOPHIX
6eJIOK CTAHOBHUTCSI XKH3HECHOCOGHBIM, DHIeJAbC YKa3blBaJ, 4To HeJ-
KOBOE TeJI0 BLINOJIHSET BCE CYLUECTBEHHblE (DYHKUHH XKH3HHU: HH-
uleBapeHHe, BblACJNEHHe, ABHXKEHHE, COKpallleHHe, peakKIHi0O Ha
pasiparkeHue, pa3MHOXEHHUE,

EcTecTBoucnbiTaTeIN-MaTEPHAIUCTEL B CBOHX TPyHaX YIAeJsJIH
6oJiblIOe BHHMaHHE HCCIENOBAaHHIO GeJKOB M TNOAYEPKHBAJNH HX
peluarwollee 3HaYeHHE B JKU3HeNESATENLHOCTH OPraHH3MOB.

Ponp Genka B o6MeHe BellecTB, B NpOSIBJIEHHSIX JKH3HEHHBIX
¢yHKuul opranuaMa Guina oTMeudeHa, B yactHoctd, M. M. Ceue-
HoBHIM. [To Mbicnn CeueHoBa, HET TAKOro (hH3UOJOTHUYECKOrO OT-
fipaBJjieHud OpraHu3Ma, B KOTODOM He yuacTBoBanu Gnl Genxku. OH
YKasblBaJl, 4TO MKHDHl U YIJEBOABI ABJSIOTCA KaK Obl MOMOLIHHKA-
Mu 6ejiKa B COTpPeBaHMHM Tejla W MblLEYHOH paGore.

Xumuyeckue H GHOJIOTHUECKHE CBOICTBA GeJIKOB, UX pOJib B
JKH3HeeATeJbHOCTH OpPraHU3MOB MNpHBJIEKaJH TaKxke BHHUMaHHe
KPYNHOIO pPYyCCKOr0 XHMHKA, OCHOBONOJIOXKHHKA MaTepHaJUCTHYE-
CKOHl TeOpHH CTpOeHHsi opranuyeckoro Bemiectsa A. M. Bymiepo-
Ba. IlonuepkuBast erpoOMHYIO (PH3HOJIOTHYECKYIO BaXKHOCTb GEJIKO-
BeIx BewlectB, A. M. ByTiepoB OZHOBDEMEHHO Haj HM XHMHYe-
CKYI0 M GHOXHMHYECKYI0 XapaKTEepPHCTHKY, OTMETHB, 4TO GeJIKO-
Bble TeJa OTJIMYAIOTCS MOPasUTeJbHOH H3MEHUHBOCTBIO, 00/1aAal0T
BBICOKOH IJIACTHYHOCTBIO.

Fay6oko nmoHuMan sHauenne Genka B o6MeHE BEIeCTB BLIAAIO-
wuiics pycckuil 6moxuMux A. S1. JlaHuneBCcKui, KOTOPBIH CUHTaJ
TBEPJO YCTAHOBJEHHBEIM (DAKTOM, YTO B XKU3BHEAEATEJBHOCTH PaCTH-
TeNbHBIX M JKHBOTHBIX KJETOK IJIABHYIO POJIb HIPailoT GeJIKOBbIE
BEIleCTBA, YTO JKH3Hb CO BCEMH €e NpOsBJEHUSMH 3aBUCHT rlaB-
HbIM 00pa3oM OT NPUCYTCTBHSI GeNIKOB, a TaKXKe OT HX CBOMCTB.

K. A. TuMHps3eB HEOLHOKPATHO NOAYEPKUBAJ HEBO3MOKHOCTh
NposIBJEHHS XHU3HEHHBIX (YHKUME Ge3 yuacTusi Geskos, 6e3 uX
GeckoHeyHbIX mpespailenuil. OH ykasblBaJ, 4TO TaM, TAe eCTb
GeJiKi, KOTOpPble COCTABJSIOT OCHOBY MPOTOMJIa3Mbl, Mbl HMEEM He
TOJIbKO MAaTepHaJ — CaMOe CJIOXKHOe OpraHHYeckoe BElIeCTBO, HO
9 opyZue — Katanu3aTop ((epMeHT), 06yCca0BIHBAIOLIHE BO3MOXK-
HOCTb GeCKOHEUHOro psifia NPEBPAalleHUl BElleCTB, MX Pa3JIOKEHHUS
u cunTesa. OH oTMeuaJ, YyTo B KOMKe OeJIKOBOTO BEIEeCTBA MOTEH-
IMaJbHO NaH Bech PasHoOOpa3Hblii XHMH3M KHBOTO TeJa,

JlauHwnle coBpeMeHHOH OGHOXMMHH [IOKA3bIBAIOT, 4YTO GeJKH

! ®pugpux Dureanc. Aura-Jopunr, crp, 77, locnonutuszar. 1951.
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HI'PAIOT BERYINYI0 POJb B GHOJOTHYecKOM o6MeHe BemiecTs. ITo-
3TOMY INpolecchl 06pa30BaHHs M NpeBpallleHHs 6Gejka He TOJbLKO
TeCHeHIIMM 06pasoM CBsI3aHBI C APYTHMH 3BEHbAMH €IHMHOTO 006-
MeHa BeIleCTB, ¢ 06MEHOM YIJIEBOZOB, KUPOB, OPraHUYECKHX KHC-
JIOT ¥ T. 1., HO B ONpeNeJsOT HaNpaBJeHHe U HHTEHCHBHOCTb BCEX
ApYTHX CTOPOH ofMeHa BeLIeCTB.

3HaueHHe GeaKoB B OOMEHEe BeleCTB OGYCJOBJIEHO Npexie
BCErOo TEM, YTO OHHM 06JaJalOT CHOCOOHOCTbIO GeCKOHEeYHO H3Me-
HATbCS M B3aUMOJEHCTBOBATb C PAa3HOOOPA3HBIMH COEIUHEHHAMH.
Kpome Toro, u3BecTHO, 4TO GEJKH COCTaBJSIOT OCHOBY BCeX TKa-
Heil opraHM3aMa H yyaCTBYIOT B KayecTBe KaTaJu3aTOpoB-(epMeH-
TOB B Ipeo0pasoBaHUH XKHPOB, YIVIEBOJAOB, aJKaJoHAOB, NyOHIb-
HBIX BEMIECTB M JAPYTHX COeJUHEHHH, BXOASIIHX B COCTaB Opra-
HH3MOB,

Iunamuyeckasi npuposa GeskOB OpraHWaMa Ghla BhISIBJIEHA C
HCKIIIOUUTEJNbHON fICHOCTBIO B paGorax mociexHux JeT. Mayuenue
o6MeHa BellecTB MNyTeM LIMPOKOTO HCHOJIL30BAHHS H3OTOMHOTO
MeToJa elle pa3 MoATBepAHJIO nosnoxenue ®. JHreqbca O NOCTOSIH-
HCM CaMOOOHOBJEHUM XHMHYECKHX COCTABHBIX yacTed Geska, uto
SIBJIETCS ero IJ1aBHOH (YHKIHEH H OCHOBHLIM YCJIOBHEM ero cy-
LI1eCTBOBaHUA,

B opraHuame Gesox B pe3yJbTaTe BO3AeldCTBUS (EPMEHTOB MO-
CTOSIHHO ¢ GOJbLIOH CKOPOCTBIO MOABEPTaeTcsl pacllenNeHXdIo Ha
CTPYKTYPHbIE 3JIeMEHThl — @MHHOKHCJIOTH — U HENpPepPLIBHO BHOBb
cuHTe3upyercs. TakoMy NOCTOSIHHOMY OGHOBJIEHHIO MOABEPraicTCst
He TOJBKO, HampuMep, OesKH NJa3Mbl KPOBH, HO U GeJIKH, BHIIO.I-
HSIIOIHE B OpraHH3Me YHCTO MeXaHHYecKHe, ONOpPHBEIE (YHKILMIL,
Hanpumep, GeNKH CyXOXKHJIUH.

Heo6o3pumoe MHOXecTBO (OPM KHU3HH MOIKET OCHOBBLIBATHCS

TOJIbKO Ha 6e3rpaHHyHOif CMoCOOHOCTH GeJIKOB B3aUMOAEHCTBOBATH
C IpYTrMMH BelleCTBaMH M Ha GECKOHEUYHOM PasHOo0pasHu caMHX
6enKoB.
- A. M. Onapun cuuTaer, 4yTo TOJLKO Ha OCHOBE Ype3BHMANHOTO
pa3Hoo6pasusi XHMHYECKHX (opM Geslka MOT OCYLIECTBJIATHCSA 0TGOP
GeJKOBLIX BellecTB M CHCTeM, BO3HHKLIMI Ha CaMblX PaHHHX 3Ta-
[ax pasBUTHSI JKU3HH,

BaxHeliine 6MoNOrHYecKie CBOMCTBA GGIKOB 3aBHCAT HE TOJIb-
KO OT WX XHMHYECKHX OCOOEHHOCTEH, HO TaKKe OT CTPYKTYpH Mo-
JIeKyJ 1 OT CIIOCOGHOCTH 3THX MOJIEKYJ COCHHHATLCA B KpYIHbie
MOJIEKYJISIDHBEIE KOMIIJIEKCEL.

PasHble 6eKOBBIE MOJIEKYJIBI B 3aBUCUMOCTH OT IIPHPOXBI Gesi-
Ka MOTYT ObITb COCTaBJIEHbl W3 DPa3HOTO KOJHYeCTBAa aMHHOKWC-
JIOT — OT HECKOJIbKHX COTEH IO HECKOJbKHX AECATKOB ThicAd. [To-
TOMY MOJIEKYJSIpHBIA BeC NMPHPOAHBIX GENKOB KoJeGjaercs B mpe-
neaax or 10 000—30 000 (y caMbIX TPOCTBIX OEJKOB) MO HECKOJb-
KHX COTEH ThICSY H JRa)ke MUJIHOHOB (Y GoJiee CIOXHBIX Geil-
KOB).

Benky OT/HYAIOTCA TakkKe H KOJHYECTBEHHBIM COOTHOIUE-
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HUMEM B HUX OTAJBHBIX AMHHOKHCJIOT (Bcero B cocraBe GesIKOB Hafl-
HeHo 23 aMHHOKHCJOTH). Ecau ke ydyecTb BO3MOXKHOCTb pasiHy-
HBIX COYETaHHi aMHHOKHCJIOT B MOJIeKyJie 6eJiKa, TO CTAHOBHTCS I10-
HATHBIM, KakKoe GeCKOHeyHoe pa3HooOpasue GENKOBBIX TeJ MOKET
CO3/1aBaThCs [IPHU 3TOM.

CnocoGHocTh 6e/koB 06Pa30BBIBATH MOJIEKYJISIPHEIE KOMIJIEK-
Chl IIOJiBepraercsl CYUIECTBEHHbIM H3MEHEHHMSIM B 3aBUCHMOCTH OT
YCJHOBUH Da3BUTHUA HJIH H3MeHeHUs (PU3MOJOTHUECKOTO COCTOSHUS
opranusma, Tak, B nepuoj npoOyxKIeHHs] IOJIOBOH HeATeNbHOCTH
B OpraHu3Me JIoCoCsA-caMula NPOUCXOANT 3HAUUTEJIbHAs NMepecTpol-
Ka OeJIKOB MBILIEYHOH TKaHH, CBSI3aHHAS C DA3BUTHEM IOJOBBIX
9/J1eMEHTOB U3 MBIIIEYHEIX Ge/KOB.

MHOroYHC/IeHHEIMH UCCJIELOBAHUSIMH YCTaHOBJIEHO, YTO CYIIe-
CTBEHHBIM H3MEHEHHSM I[IOABEPraioTcsd Takxe OesJKH KpOBSIHOH
nnasmel, Tax, OTAe/NbHBIE OCOGH OLHOTO M TOTO JKe BHAA XKHBOT-
HBIX HJIM OfHa H Ta K€ 0coOb B pasHble MEPHOABl JKHU3HH H MpPH
PA3JINYHOM COCTOSIHMK COZep:KaT B KPOBH HEOJIMHAKOBOe KoJuye-
CTBO O€JIKOB, Da3/MYAIOIIUXCA K TOMY Ke [0 aMHHOKHCJIOTHOMY
COCTaBy.

BecbMa MHTeHCHBHBIE KOJNHYECTBEHHBIE H KayeCTBEHHble H3Me-
HEHHsl COBEPLIAIOTCA M B MoJieKyJax GejiKa PacTHTeJNbHOTO Opra-
Husma. PaGoraMu coBeTCKHX HccJefoBaTesell yCTaHOBJIEHO, YTO
pacTHTesbHBle GeJKH NOJABEpralTCs CYILIeCTBEHHHIM H3MeHEeHHAM
B 3aBUCHMOCTH OT (PHU3HOJIOTHUECKOIO COCTOsSIHUA pacrenus. Tak,
B OJHOM H3 GeJKOB 3epHa MNUIEHHIb — [MIMAaJHHE 1O Mepe pas-
BHTHs 3epeH HaGJIONAIOTCS M3MEHeHHs B KOJHYeCTBE psAla aMH-
HOKHCJIOT, H3 KOTODHIX NOCTpOeH 3ToT GesoK. ITomoGHEIE e KOJMH-
YCGCTBEHHbIE M KayeCTBEHHble H3MEHEHHs, B YaCTHOCTH H3MeHeHHs
AMHHOKHCJIOTHOTO COCTaBa, OTMEYeHH B 0eJKaX, MOJyYeHHBIX H3
CeMAH PXKH M JbHA.

ITo maHHBIM COBETCKHMX HCCHefOBaTeseld, 3aMETHO pasJuYaloT-
€51 10 aMHHOKHCJIOTHOMY €OCTaBy GeJIKH JIHCTbeB M KiayOHelt Kap-
To(esss, JHCTbeB M ceMsiH apOy3a, GeJKH caxapHOH H CTOJIOBOMH
cBekJbl. BMecre ¢ TeM aTH pasiuuus, Kak nosaraer A. H. Beso-
3epCKHi, He al0T OCHOBAHHA OTHeCTH GeslOK pasHbIX OPraHOB OX-
HOTO pacTeHHsl K PasJIMYHLIM TpyNnaM XHUMHueckof KJjaccuduka-
nuu. HecMoTpss Ha H3BeCTHble DasJHYUs XMMHYECKOIO COCTaBa H,
BHUIMMO, CTPOEHHs, B 3THX OeJIKax BCe K€ HMEeeTCsl MHOro 06-
uiero.

MHOrounc/IeHHEIME GMOXHMHYECKHMH HCCIECROBaHHSAMH, OCYLIe-
CTBJIEHHBIMH C TPHMEHEHHEM H30TOIHONO MeTOAa, YCTaHOBJEHO,
yTO 6eJIKH Pa3/IMYHEIX OPraHOB M TKaHEe# OGHOBJAIOTCS C HEOAHHA-
KOBOH CKOPOCTbIO, NpuyeM OGHOBJIEHHIO MOABEPralOTCA H TaK Ha-
3piBaeMble TKaHeBble, CTPYKTYpHble GeJIKH.

YKkasaHuble paGoThl NPUBEJH K ONPOBEPKEHHIO NPEACTaBJICHUS
O HEeH3MeHAEeMOCTH TKaHeBblX, KOHCTHTYLHOHHBIX GeJIKOB H A0Ka-
3aTeJIbCTBY TOro, u4to GeJKM BCeX OPraHOB M TKaHeH opraHusma
IpH KaXyIIeMcsl [OCTOSAHCTBE HX KauecTBa U KOJIHYECTBA Haxo-
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AATCA BCE BpeMsl B COCTOSIHHM HENPEPLIBHOIO OGHOBJEHHS, CHHTE-
3a ¥ pacnaja, To eCTb B COCTOAHHH IOCTOSIHHOIO o6MeHa.

PesynbraThl aTHX HCC/elOBaHUi MOKA3aJH BCIO HECOCTOSTEbe
HOCTb B3IJISIIOB PfAJa YuUeHBIX HA XapakTep H CKOPOCTb o0MeHa NH-
IEeBbIX (3K30reHHbIX) W TKaHeBHIX (3HAOTeHHBbIX) GeskoB. CTOpOH-
HHKH TEODHH SHIOTEHHOTO M 5K30TeHHOro ofMeHa 6esika moJiara-
Ji, 4TO GeJiKH, 00pasyloliHecs HENOCPEACTBEHHO H3 COCTaBHBIX
yacTel NMHLIM, OGHOBJAIOTCA B OpPraHH3Me CO 3HAYHTEJNbHO 60Jb-
el CKOPOCTbIO, YeM TKaHeBble Geskd. COrJIaCHO 3THM NpeacTas-
JIeHHsIM, OOMeH SHAOreHHBIX GesJKOB OGYCJOBJHBAETCS TOJbLKO HX
NIOCTENEHHbIM «H3HAIUHBAHHEM>,

IlanHble coBpeMeHHOH GHOXHMHH, B 0COOEHHOCTH (akThl, 06-
Hapy»KeHHble NOCPefCTBOM M30TONHOTO METONd, SBHJHCH HOBBIM
NOATBEPKIAEHUEM NONOXKEeHHsT P. DHrenbca O TOM, 4YTO «...BCAKOE
OpraHHyeckoe CYIIeCTBO B KaXKJOe NAHHOe MTHOBEHHe SBJSAETCA
TE€M K€ CaMbiM H He TeM e CaMbIM; B KaXJOe MTHOBEHHe OHO
nepepabarbiBaeT NOJyyaeMble HM H3BHE BELIECTBA H BBILIEJSET H3
ce0s Apyrue BeILECTBA, OAHH KJIECTKH €ro OpraHu3Ma OTMHPAIOT,
JApyThe HapoxXKAaloTcs, TaK YTO COYCTS U3BECTHBIH NMEepuoj Bpe-
MeHH BeLeCTBO JAHHOIO OpraHM3Ma BMOJIHE OGHOBJISETCS, 3aMe-
HAETCS APYTHM COCTaBOM aTOMOB» 1.

Yyactue GeskoB B oGMeHe BeHIECTB ONpenessieTcsl UX HCKIIO-
YHTeJIbHOH DEaKTHBHOCTBIO, CIOCOGHOCTbIO pa3HoO0Opas3HblX GOKo-
BhIX Lenefi 6eJKOBOH MOJIEKYJbl XHMHYeCKH B3aHMOJEHCTBOBATb,
pearupoBaTh C CaMbIMH Das/JHYHBIMH BeIIeCTBAMH HeOeJiKOBOH
npuponnl, Her Hu oxHOro XMMuUeckoro BeliecTBa HeGeJKOBOI
IPHPOJbI, BBIIETEHHOrO U3 JKHBBIX KJIETOK, C KOTODBHIM GelloK He
6bl1 Obl B COCTOSIHAM TaK HJIH HMHAue B3aMMOJeHCTBOBATh.

[TpeBpalienne BellecTB B opraHuaMe cOYCJIOBJIHBAeTCs €NHH-
CTBOM, COBOKYMHOCTBIO CaMbIX pa3HOOOpa3sHbIX OHOXHMHUYECKHX
npoueccos. TeueHne mpoueccoB CHHTe3a H paclnana, OKHCJIEHHS H
BOCCTAHOBJIEHHS, ACCHMHJSUMH H JHCCHMHJALHMH peryjupyercs
NpeUMyLIEeCTBEHHO (epMEHTaMH, BHTAMHHAMH H FOPMOHAaMH, MNpH-
yeM Mex1y YKa3aHHbIMH BeIUeCTBAMH CyLIeCTBYyeT BechbMa TeC-
Has CBA3b M B3aHMOOGYCJIOBJIEHHOCTb. DT BeLIECTBA NPUHHUMAIOT
TaKXe aKTHBHOe yJacTHe B CO3JaHHH B3aUMOCBA3H MEXIY Opra-
HH3MOM H OKpy:Karwllell ero cpelofl — OopraHduyeckoil W Heopra-
HHYECKOH NpHPOAOH.

dbepmenrnl

DepMeHTH — 3TO KaTanu3aToOphl GeJKOBOH MPHPOAB!, KOTOPLIE
BO3HHMKAIOT B MPOLECCEe PAa3BUTHS MXKHU3HH H, yUacTBYys B o6MeHe Be-
ecTB, 06eCneuuBalOT €JHHCTBO OPTaHH3Ma C OKPYKAIOUUMHU ero
YCJIOBUSIMH CPEeMbl.

Hayka o ¢epmenrax, uin sH3uMax (KaTajusaTopax GHOMOTH-
YecKOro NpPOHUCXOKAEHHS),— SH3UMOJIOTHS — Tlepexupaer GypHoe

1 ®puapux dureanc Anru-LlopuHr, cTp. 22,



pasButHe. TeoperHuecKHe MONOKEHHS] M MPAKTHYECKHE BbIBOALI
5TOH HAayKH LIMPOKO BHEAPSIOTCS B CMEXHBIe 00J1aCTH 3HaAHHs H
C YCMexOM HCIOJb3YIOTCS B MEAMIHMHE, 300TeXHHH, DPACTEHHEBOL-
CTBE M MHOTHX OTPac/saX NPOMBILIIEHHOCTH, nepepadaThiBaromei
ChIpbe GHOJIOTHUECKOTrO MPOHCXOXKAEHHS,

B ocHoBe ¢yHKuHil XHBOIO — OT 3JEMCHTapHLIX H OO0 CaMbIX
CJIOXKHBIX MPOSIBJCHHH MH3HEeLeATENbHOCTH — JIeXKaT XUMHUECKHE
fpoueccel, HampasjsieMble H yckopsemble depmentamu. C 6HOXH-
MHYECKOH TOUKH 3peHHss HOpMaJjbHOoe (YHKIHOHHPOBaHHE oOpra-
HH3Ma OOYCJIOBJIMBACTCS CJIAXKEHHBIM JeHCTBHEM MHOTOUHCJ/IeH-
HHIX (epMEHTHBIX cucTeM. UpesamepHOe yCHJEHUE HJH [04aBJe-
HHe MHTEHCUBLOCTH AeficTBHS (PCPMEHTOB, TO €CTh HAPYILCHHE 3aKO0-
HOMEPHOCTH HX AeHCTBHS, BbI3bIBAeT HAapyIUIeHHE HOPMAJbHOHN KU3-
HeJlesITeJbHOCTH OpPraHu3Ma, a CJleJoBaTe/bHO, BO3HUKHOBeHHe 60-
Je3Hel. [TosToMy nJ/isi MO3HAHHS XHMHUYECKHX OCHOB KH3HEHHLIX
NpOLECcCOB eCTeCTBOUCHBITATENH BCe yalle M yvamie npuberamoT K
UCC/Ie0BAHHIO (DePMEHTATUBHLIX peaklHil.

MHoro meHHOro NpPUHOCHT H3yYeHHE (pepMEHTATHBHBIX Mpollec-
COB He TOJIbKO GHOXHMHKaM, (pu3nosoraM H ¢dapmakoJoram, HO H
KJIHMHHIUCTAM, MHKPOOHOJMIOraM U TeXHOJOraM.

C KaXJblM TOLOM YBEJHYHBAETCH YHUCAO OOHADYXKEHHBIX H
H3YUYeHHBIX (DepMeHTOB, BCe TJy(xe O03HAIOTCST 3aKOHOMEPHOCTH
UX JNeHCTBUA.

OkasaJsioch, 4TO yNopsiLOYEHHOCTh AelicTBUsl PepMeHTOB B Op-
raHuaMe oGYCJIOBJINBAETCS TEM, UTO OTHebHble (DepMeHTH (PYHK-
UHOHHDPYIOT He pa3obLeHHO, W30JMPOBAHHO ApPYr OT Apyra, a B
BUJe CJOXHBIX (PepMEHTHBIX CHCTEM C ONpeldesieHHBIM [pOCTpaH-
CTBEHHBIM DAaClOJIOXKEHUEM, XHMHUYECKHM H 3IHepreTH4YeCKuM co-
npsixkeHUeM (PepMEHTaTHUBHbBIX NPONECCOB.

B oriuune oT ADYTHX KaTajau3aTtopoB (epMeHTH objaanaior
CINOCOOHOCTBIO BBI3LIBATH XHMHYECKOE [peBpallleHHe BeLIeCTB MpH
CPaBHUTEJBHO MSTKHX YCJIOBHSIX peaKklHH H OTHOCHTENIbHO HH3-
KUX TeMIepaTypax.

JlaHHble COBpeMeHHOIl GHOXMMHH MOKAa3blBalOT, YTO HHTEHCHB-
HOCTb M HAaNpaBJIEHHOCTb NPOLECCOB OOMeHa BEIIECTB 3aBHUCST OT
6HOKATaNH3aTOPOB — (PCPMEHTOB, BUTAMUHOB U TOPMOHOB, a Tak-
K€ OT HEKOTOPLIX APYrHxX coeiHHeHufi, obsajyaioliux KaTaJuTH-
4eCKUM JeHCTBHEM.

Hcenenosanns XxuMuueckoff NpHpoOxbl (EepMEHTOB C OYEBHI-
HOCTBIO N0Xa3aJH, uTO Bce 0e3 HCKJIOUeHUs (DepMeHTHl SIBJSIOTCA
cnenuUUeCKUMH KaTaJHTHYCCKH aKTUBHBIMM OeJKkaMmu, NpHYEM
tdepMeHTaMu MOTYT ObiThb HE TOJBKO CJIOXKHbBIE O€JIKH —— NpOTeH-
IIbl, TO €CThb BEIECTBA, KOTOPHIe COCTOAT H3 6esKa U NpHCOoedHHeH-
nofi K HeMy HeGesKOBOH 4acTH, HO H MPOCTHE, OJHOKOMIIOHEHT-
Hble GeJIKH.

B cBsi3u ¢ 3THM Ipel/ioKeHHOE B CBOE BpeMsa BuibliTeTTepoM H
NOJTyuYHBIIIee MIHPOKOE pacnpocTpaseHie B GHOXHMHUYECKO JiHTepa-
Type omnpeznejeHne (PCPMEHTOB, COIVIACHO KOTOPOMy BCe (epMeH-

2. H, M. CucansH, 9



Thl COCTOSIT H3 «AKTHBHOH NPOCTETHYECKOH rpymnbl» HeGeJKOBOMH
[IPUPORBI H OEJIKOBOTO «KOJIJIOHJHOrO HOCHTEJsI», TEPSieT CHJY BCe-
OOIIHOCTH M B HacTosilllee BpeMsl mpHoGperaer GoJiee Y3Koe 3Ha-
yeHue,

B ornnune or GenkoBOH HeOesnKoBas yacTb (epMeHTa MNpend-
CTaBJisieT CcoGoil coefMHEHHE OTHOCHTEJbHO HeGOJIbLIOTO MOJEKY-
JISIDHOTO Beca.

B cBere HOBHIX JaHHBIX GHOXHMHH TakHe (PepMEHTH, KaK Ipo-
Teasbl, aMuAasbl, KapGOrHApasbl H 3CTePasbl, SBJSAIOTCSA MPOCTHI-
Mu GeJlkaMH, He HMEIOT MpPOCTETHYeCKOH Ipymnbl; a Takue ¢ep-
MEHTBI, KaK KaTaJjia3a, lepoKCHAa3a, MOJH(PEeHONOKCHAa3a, ackop-
OMHOKCHJA3a, LHTOXPOMOKCHAA3a, Jerufapassl, ¢ochopunassl u
MHOTHE JpYTHe, SIBJSIOTCS CJAOXKHBIMU O€JKAMH, IPOTEHAaMH.

CoBpeMeHHble 3KCIEPUMEHTAJBHEIE MeTOAbl GHOXMMHH N03BO-
JISIIOT pas3feliiTh (PepMeHTH Ha HX GeNKOBYIO H HeOesJKOBYIO 4acTH
M HCCJIeloBATh CBOHCTBA KaXKIOH uacTu B OTAeNbHOCTH. HeGenxo-
Bas 4acTb (pepMEHTa BHe CBS3H ¢ GeJIKOM JIMIIEeHa CIOCOGHOCTH
0Ka3blBaTh (pepMEeHTaTHBHOE HeliCTBHE, TO eCTb OHAa HE MOXKeT
YCKOpPSATh WJIH HanpasJATb GHoxuMHuYecKHe peakuun. HeGenkosas
yacTh (pepMeHTd, Ha3biBaeMasi «aKTHBHOH HpOCTeTHYeCKOH rpyn-
NOH», XHMHUYECKHM OTHOCHTENbHO HeNOABHXKHA, HHepTHA. OJHaAKO
9Ta HENOJBHXKHAS M OTHOCHTENLHO HHEPTHash HpocTeTHYecKas
rpynna npu CoelHHeHHH ¢ O€JKOBOH uacTblo (epMmeHTa npuobpe-
TaeT MCKJIOYHTEJbHYIO AHHAMHYHOCTb, HEOOBIYAHHYI0O XUMHYECKYIO
aKTHBHOCTb, CTAaHOBHTCSl BHOBb CIIOCOOHOH OKa3biBaTh (hepMmeHTa-
TuBHOe HefictBue. CienoBaTelbHO, cucTeMa «6esiOK - poCTeTHye-
cKasi rpynma» cmoco0Ha y4acTBOBATb B PEryJIHPOBAHHHM M yCKOpe-
HHM XHMHYECKHX peaklHil B JKHBBIX ODraHH3Max.

V  IByKOMIOHEHTHBIX (PEPMEHTOB AaKTHBHOH NPOCTETHYECKOH
rpyNnod NpeHMYIIECTBEHHO SIBJSIIOTCS BHTAMUHBI, TsXKEJble Me-
TaJJIbl, @ B pslle CAyYaeB H MeTaJJIOWAbl (HanpuMep, cepa B CO-
CTaBe THOJIOBOH T'pyIIbI). '

B opranusMe cymecTByeT Olpeae/ieHHOe COOTHOLIEHHE MEXAY
O6IIMM KouHuecTBoM GesnxoB H ¢QepMmeHToB. B 3aBucumocTH OT
(GYHKIHH # (DU3HOJOTHYECKOIO COCTOSIHHSI OPraHu3Ma COOTHOIUe-
HHE MeXAY KoJuyecTBOM (epMEeHTOB H OEJIKOB MEHsIeTCs B Ipe-
nenax or 1:10 go 1:10000. Onrako B CBA3M C HOBBIMH JaHHHI-
MH, NOJIYYeHHBIMH B psifie GHOXHMHUECKUX JlaGopaTopHii, 3TO 10JO-
JKeHHe Hy»X/Jaercsi B yTOYHEHHH.

[To HEKOTOPEIM, JaJieko He TOYHBIM MOJACYETaM Kaxjaas MoJe-
KyJa (QepMeHTa B TeueHHe ONHOH CEKYyHAbI NpH TeMmmepaTtype
35—37° cnocobua «npusectu B peficrsue» 400—500 mouaekyn cy6-
crpara.

HccnefoBaHHsT NOCJAefHHX JIET TIOKAa3aJjd, YTO He TOJBLKO Ka-
TAJUTHYECKH aKTHBHbBIE GeJKH 00/MafaioT (PepMEeHTATUBHBIMU CBOH-
CTBAMH, HO TIOYTH Bce GeJiKH, B TOM YHCJIE H TaK HasblBaeMble 3a-
nacHble, NP ONpeJeNeHHbX YC/IOBHAX INPHOGPETAIOT CBOHCTBA
¢hepMeHTOB.
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[Tporpecc sKcnepyMeHTaJbHBIX MeTOZOB B GHOXHMHM 3HauH-
TeJbHO PACIIMDHJ HAIUM [O3HAHHA B 06JIaCTH XMMHH (EepMEHTOB.

[Tpouwto MeHee TpualaTH JeT ¢ Toro BpeMeHH, Korxa CamHuep
BHAENH (epMeHT ypeasy B KpPHCTaJJIMYeCKOM BHIE, a Tenepb
qucio ¢epMeHTOB, MOJNYUEHHBIX B KPHCTAJJIMYECKOM BHIE, Y¥Ke
npesbiiaer 60.

H3syuenne xuMuu ¢epMEHTOB OKOHYATeJbHO IPUBENO K yTBep-
XKIEHHI0O X OeJIKOBOH NpUpOAbl, 0GYCJOBJMBAIOLIEH HX OTIHYHE
B psje OTHOLICHHH OT APYTHX KaTaJau3aTopoB. TepMonaGuabHOCTD,
TO €CThb HEyCTOHUYMBOCTB NPH KoJeGaHHSAX TeMIepaTyphl, CTporas
cnenuUYHOCTb, 3aBHCHMOCTb HeHCTBHS (DePMEHTOB OT KOHILEHT-
pauun BOJOPOAHbIX HOHOB — peakKlUHH Cpelbl,— BCE 3TO CBS3aHO
¢ GeskoBOl npupoxoit pepmentoB. XapakrepHo, YTo epMEHTHI Te-
pAIOT AKTHBHOCTb NpH TaKOM e TeMNepaTypHOM BO3JeHCTBHH,
Kakoe OOBIYHO BHI3LIBaeT JeHATypalHuio, T. €, H3MEHeHHe NPHPOJ-
HBIX CBOHCTB G6eJIKOB.

HauGosee cymecrBeHHbIM pasiuuueM Mexay (epmeHTaMH H
ADYTHMH KaTaJIH3aTOpaMH SBISETCS SPKO BEIPAXKEHHasd CelH-
¢duyBoCTb AeHCTBUSI (DEPMEHTOB, HCKJIOUATENbHAsT H3GHpaTesb-
HOCTb M BeCbMa BLICOKOE HX CPOJCTBO K BellecTBaM, Ha KOTOpbIE
OHH okasbiBaloT aefictBue. Ilox cnenn@uyHOCTbIO OGBIYHO MOHH-
MaloT CHOCOGHOCTh JAaHHOTO (pepMeHTa HANpaBJaATb H YCKOPATDb
JIULIb OAHY CTPOrO ONipefesieHHYI0 peakuuio. Tak, ecau MeTasinye-
CKHe COeJMHeHHs NJATHHBl HJIH HHKeJS MOTYT ObITb HCIOJIb30Ba-
HBI B KayeCTBE KaTaJM3aTOPOB, HANPHUMED sl THAPHUPOBAHUS MHO-
JXeCTBa Pa3HOO6pasHbIX BellecTB, TO L/ (pepMEeHTaTHBHOIO THA-
PHPOBaHHS KaXKAOro coefHHeHHs Tpebyerca CBOM, cTporo ompe-
HeJIeHHbIH (pepMeHT.

B HacTosillee BpeMsl HaKOMJIEHO 3HAYHTENbHOE YHCJO AAHHBIX,
KOTOpDble C ONpefesIeHHOCTbIO YKasblBalOT Ha TO, YTO B Ipolecce
JKHU3HEAeATENbHOCTH U NOA BJHAHHEM H3MEHSIOUIUXCA YCJIOBHH
OoKpyXKaloliel cpefb hepMEHTHl BO3HHKAIOT, H3MEHSIOTCA, a TaKxe
TepsIOT CBOW KaTaJUTHYEeCKHe CBOHCTBA.

DepMeHTH HampaBJsIOT W PEryJjHpyloT o6MeH BellecTB, yda-
CTBYSl TeM CaMblM B OCYLIECTBJIEHHM €JHHCTBA OpPraHU3Ma C YCJo-
BUSIMU KH3HH. OHH BBHINOJHSIOT 3Ty (QyHKUHIO H3OHpaTesbHO, Iy-
TeM aKTHBHOrO NpHcnocoGJeHHs OpraHH3Ma K cpele B Ipouecce
aCCUMUJISIIMY BHELIHHX YCJOBHH, Yepe3 MHOXKECTBO NPOTHBOpPeYHH,
JieXalluX B OCHOBe o0MeHa BeLIecTB.

H3GupaTenbras acCCHMHJISILUS yCJOBHH BHeWHeH Cpelsl, ocy-
ecTBJsIeMas B npouecce o6MeHa BEIIECTB NPH YYAaCTHH KaTaJH-
THYECKOTO anmnapara opraHuaMa, oGecrneuuBaeTcs, C OLHOH CTO-
pOHBI, NIPHCNOCOBJIEHHOCTbIO PepPMEHTOB U MX H3MEHUHBOCTHIO, a <
APYro#f — TakKUMH HX XapaKTeDHBIMU OCOGEHHOCTSIMH, KAaK CICIH-
(DUYHOCTB, TEPMOJACUIBHOCTh H 3aBUCHMOCTb UX AEHCTBHS OT KOH-
{IeHTpPAIMH HOHOB BOJOPOAA B CpeJe.

Xumust pepMeHTOB pa3BuBasachk TJIaBHBIM 06pasoM B HANpP4B-
JIEHHH M3YYeHHs OTHeJbHbIX BbIACJNEHHBIX H3 OPraHH3Ma HeQUH-
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LIeHHBIX HJM OYHIIEHHBIX (DepMEHTHEIX NpenapaTtoB H (hepMeHIOB
B KDHCTAJUIHYECKOM BHAE. DTH HCCIEOBAHHs, NOMHUMO YCTaHOB-
JIeHHs1 GesNKOBOH NpupoAbl (EPMEHTOB, NpPHBEJH K BBHISCHEHH!O
YCJOBUH HX HelCTBHS BHe OPraHHM3Ma, K YCTAHOBJEHHIO 3aBHCH-
MocTd (hepMEHTAaTHBHOH aKTHBHOCTH OT TeMNepaTyphbl, KOHIeu-
Tpauu#d HOHOB BOXOPOAA H MHOPHX APYTHX BeLIECTB, HIPaOUINX
poJib aKTHUBATOPOB HJIH NMapasu3aTopoB HeHCTBHA (epMeHTOB.

Hayuenne ¢epMeHTATHBHBIX MPOLECCOB HMEJO CYILIeCTBEHHOE
.3HaYeHHe AJI5 NO3HAHHUS TEXHOJOTHYecKofl poJiu QepMeHTOB U LIH-
POKOro MX HCNOJb30BAaHHS B MPOMBILJIEHHOCTH, TepepabaThiBaio-
el pacTUTeNbHOE W XKHBOTHOE CBIPBE.

Passutne uccienosaHui, HanpaB/JeHHBIX Ha BhLIICHeHHe OHO-
JIOTHUECKO# poju hepMeHTOB, CO BCeH ONpPeNeNEHHOCTbIO MoKasa-
JIO, YTO BO3HHMKAIOLMe B XKUBLIX OPaHH3MaX XHMHUECKHE NpeBpa-
IeNHs 00yCJIOBIMBAIOTCS CONPSIKEHHBIM AeHCTBHEM CHCTeMbI (ep-
meHToB. IlosToMy BHIsicHeHHe (hepMeHTaTHBHBIX MpPOLECCOB, Jexa-
UIMX B OCHOBE (PH3HOJIOTHUECKOH NesITeJIbHOCTH, He MOXKeT OBITh
OCYLUCCTBJIEHO JIHIUIL C NOMOLIbIO M3ydYeHUsI NPOLECCOB, BLI3hIBaE-
MBIX OTHAEJbHBIMU (pepMeHTaMH.

B meHCTBUTEIBHOCTH OKa3aJ0Ch, HANPHUMED, YTO AbIXaHUE, IVIH-
KoJIiu3, GpoXKeHHe W ApyTHe GHOXMMHUYeCKHe [polecchl o6MeHa Be-
IIECTB OCYLIECTBJISIOTCS CTYyNEHYaTo, NIPH YYacCTHH MHOrux ¢ep-
MEHTHEIX CHCTEM.

Koopaunanusa H CONPSAXKEHHOCTb AEHCTBHS MHOroQepMeHTHBIX
chucreM oGeCleUHBAET CJaXKEeHHOCTb OHOXMMHUCCKHX IPOLECCOB
o6MeHa BeUlecTB, JexalluX B OCHOBE JKU3HEHHBIX SBJEHHH.

CorgnacHo mpencraBiaeHusM JuKcoHa, NpUMEpHBI MeXaHU3M
JefcTBUs MHOro()epMEHTHBIX CHCTEM CXeMaTHYeCKH MOXKeT GhITh
HJUIIOCTPHPOBAH CaefyloIuMu TunaMu peakuni. Ilpexnosoxum,
YTO MMeeTCsl ABa (hepMeHTa, OAMH M3 KOTODHIX, B3aHMOJEHCTBYS
¢ BellecTBOM A, mpeBpamiaer ero B BelllecTBO B, B To BpeMmsi Kak
Apyroii mpespamaer B B Bemecrso C (cm. I).

() (o)
A~ B->C. I

3necy nBa depmenta (P u P2) cBA3aHBl MexkAy co6oit yepes
BelllecTBO B, KoTopoe siBnsieTca o6IuM cyGeTpaTtoM s o6oux
¢depmenToB. Ilpn BOBJIeYeHHH HOBBIX (PeDMEHTOB B NAHHYIO LENb
peakuuit MHOro)epMeHTHast cHUCTeMa MOXKeT elle GoJiee YCJI0XK-
HATBCS,

B peaxuusix BTOPOTO THNa KOHEUHbIH MPOAYKT, BO3HHKAIOLIUi
B pesyJbraTe fefcTBUA NepBoro ¢epMeHTa, TaKxke CTAHOBUTCS Ha-
YaJbHBIM cyGcTpaToM AeHCTBHSt BTOPOro depmenta. 1o umeer me-
CTO, HampUMep, B OKHCJIHTE/J]bHO-BOCCTAHOBHTENBHEIX peaKUHsIX.
B stom ciyuae mepBhulii (ePMEHT BOCCTaHABJHBAeT IAHHBIA Cy6-
cTpar, a BTOPOH BHOBb OKucCasieT ero. Min npu nepenoce docda-
Ta — nepsblil pepMeHT Qocdopunupyer, a BTopoit Aedochopuan-
12



pyer. Heo6x011Mo yuecTb, 4TO peaklHu TaKOro THMa He 06yc/oB-
JIeHbl 06PaTHUMOCTbIO AEACTBUS NMEepBOro (PepMeHTa, a BhI3BIBAIOTCS
yuacTHeM ABYX Pas3iHyYHBIX (epMeHTOB. B ciyuae OKHCJIHTENBHO-
BOCCTAHOBHTEJIbHBIX peaKUHil BellecTBO B Takxke sBiseTcs o6LIAM
cyberpatoM A1st 060HX hepMEHTOB, OJJHAKO B 3TOM CJyyae caM CBSi-
3ylowui cybcTpar B HTOre ocCTaercs HeusMeHHnM  (cm. II)

[

AH,-+ B~ A + BH,
P

BH, + C —~ B-}-CH,

H TOJbKO Kak Obl MUrPaeT po/ib IPOMEKYTOUHOro MepeHocuuKa BO-
Aopona or BemectBa A kK BemectBy C.

B pacrutesbHBIX M JKHBOTHBIX OPraHH3Max Mbl BCTpedaeMcsl C
IIpOIeCCaMH, OCYLECTBJISIEMBIMM NPH y4acTHH MHOTO(EepMEHTHBIX
cucreM o60HX THIOB,

Korna nse ¢epMeHTHBIE CHCTEMBl CBSI3aHBI BMecTe, TO Hefi-
CTBHE BTODOH CHCTEMBI 3aBHCHT OT nelicTBus nepBoil. IlosTomy
ecJIM NepBas CHCTeMa NepecTaeT (QYHKUHOHHPOBAaTh, TO OCTAHAB-
JBaeTCsl U Bropasl. Takas 3aBUCHMOCTb MOXKeT GbITh 00YCJIOBJIEHA
JIByM$l COBEpIUEHHO pasJUYHBIMH NpHYMHaAMH. BTopas cucreMa mo-
JKeT 3aBHCEeTb OT IEpBOil MO TOH NpPHYHHE, YTO JeliCTBHE NEePBOH
CHCTeMBI TPUBOAUT K 06Pa30BAHUIO HCXOAHOIO cy6CcTpaTa AJsl BTO-
poit cucTeMbl; BTOpasi cUCTeMa MOXKeT ObITb TaKKe CBs3aHa C mep-
BOI1 He B OTHOILIEHHH cy6CTpaTa, a B OTHOLIEHHH JOCTaBKH SHEPruH,
HeoOXOAHMON JJis1 (hYHKLIHOHMPOBAHUSI BTOPOIH CHCTEMBI.

KnaccuyeckuMn mpumepaMn MHOro)epMeHTHRIX peakuuil Mo-
TYT CJOYXHTb AblXaHHe, OpOXKeHHe, TIHKOJIN3.

Hi

dotocuntes

Xapakrepuast  0coGeHHOCTb  (DOTOCHHTE3a — HCKJIOUHTE/BHO
b (eKTUBHOE HCMOIb30OBAHHE CBETa, NMOIVIOIAEMOI'0 pPa3UYHBIMH
NUrMeHTaMHu pactenuit. KBaHTB BUAMMOro cBeTa NONIOLIAIOTCA 3e-
JIeHbIM [THIMEHTOM — XJIOPO(HJIIOM; CNOCOOHOCTBIO MOTJIOIATh
vMH(paKpacHbA cBeT oGnagaeT NHUIMEHT GaKTepHOXJIOpPO(UJLI.
IIurmMenThl B pacTeHHsIX OOBIYHO COCPEJOTOYEHBI B OCOOBIX CTPYK-
TYpHBIX O00pa30BaHHSIX MPOTONJA3Mbl PACTHTENbHOH KJIETKH —
njacruaax. Comepxaline XJOPO(GHIT MIACTHAB HOCAT Ha3BaHHE
xjoponyiactoB. B GaaronpuaTHeIX nJsi POTOCHHTE3a YCJIOBHAX IO-
[JIOMIEHHBIE KBaHTh! CBETOBOH 3HEPrHH NPeBPalllaloTCs B [OTeH-
LHaJbHYI0O XHMHYECKYIO SHEepruio OpraHHYeCKHX BeILecTB.

ITpouecchl CHHTE3a OPraHMYECKOro BeIeCTBA M3 YIVIEKHCJIOTHI
M BOJABI, JieXKalllue B OCHOBE XXM3HHM Ha Hallefl MjaHeTe, paccMar-
puBaoTcsi GCHOXHMHKOM KaK Ype3BbIUafiHO CJI0XKHGCE MPHPOJHOE fB-
JleHde, B OCYILECTBJIEHHH KOTOPOro HPHHUMAIOT y4acTHe PasjIHYHO-
ro poxa ¢pepMeHTHL.

Kocmuueckas poJib 3eJIEHBIX NJIaCTHA C HCKJIOYHTENIbHOH sIc-
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HOCTBIO Oblla BCKPHITA B KJaccHuecKHx Hccaemosanusax K. A. Tu-
MHps3eBa, KOTOPBIH paccMaTpuBas XJAOPO(MH/IbHOE 3€PHO KaK Ty
TOYKY MHDPOBOrO IPOCTPAHCTBA, B KOTOPOH NPOHCXOJAHUT MEPexo.
HEOPraHHYeCKOro BelIeCTBa B OpraHUYecKoe, NMpeBpalleHHe JIy4yd-
croit sHeprud CoslHIA B XHMHYECKYIO 3HEprHuio.

B ochose (oTocHHTE3a J1€XKAT OKHCIHTEJNbHO-BOCCTAHOBUTEJb-
Hble NPOLECCH, B Pe3yJbTaTe KOTOPBIX NMPOHUCXOAHMT MepPeHOC dJIex-
TPOHOB W NPOTOHOB OT MOJIEKYJbI BOABI K MOJIEKYJ€ YIJIEKHCIOTHI.
B omauune oT OGBLIYHBIX OKHCJHTEJBHO-BOCCTAHOBHTEJbHBIX MPO-
IeCCOB, NMPOTEKAMOMINX, HAPUMED, NPH IbIXaHuH, B Ciayyae (oTo-
CHHTe3a yacTb 3TAlOB NE€PeHoCa JeKTPOHOB H MpPOTOHOB HIET 3a
cyeT Hepruy KBAaHTOB cBeta. [loJ BIHAHHMEM KBAaHTOB CBeTa [PO-
HCXOAUT (DOTOMH3 BOMBL, T. €. €e pasjoxeHHe. 3a CUeT 3HEPrHH Cro-
PaHHsl BOAOPOAA OCYLIECTBJSIOTCS MpollecChl 00pa3oBaliis Makpo-
9PTHYecKHX, T. €. GOraThix 3Heprued, coeJuHeHuH, B YACTHOCTH
coenuHenud ¢pocdopa, ¥ Apyrue peakuuu (QOTOCHHTE3a.

Pa6oramun A. H. Tepenusa G6bi10 0GOCHOBAHO NOJIOXKEHHE O
TOM, YTO B pe3yJbTaTe [OIJIOIEHUS] KBAHTOB CBETa MOJIEKYJbI
OUTMEHTOB, B TOM 4YHCJe XJOpouiia, MOIYT NepeXoLuTh B 0CO-
60e, Tak HasblBaeMoe GHDaJHKaJbHOE COCTOSIHHE, B KOTOPOM OHM
0061afaloT BLICOKOH XMMHMYECKON aKTHBHOCTbIO, IIepexon MOJeKyJ
XJopoduisia HIH APYroro MUCMeHTa B GHpaAHKaJbHOE COCTOSHHE
onpejeJsseT ero yyacTHe B MNOCJedyOIUX (OTOXHMHYECKHX MpPO-
neccax. DTH IPCACTABJCHUA MNOJYYHJIHM IINPOKOE paclpocTpaHe-
HHe H SBJSIOTCS HblHe oOUlenpuHATHIMU Kak y Hac B CCCP, Tak
H 3a pyGexom.

B panbHefileM, onupasick Ha TeOPETHYECKHE IIOCTPOEHHS
K. A. Tumupsasesa, A. A. KpacHoBckuii 06HapyKHJI CICCOGHOCTD
xjopodussia, €ro aHaJoroB M NPOHM3BOJHBIX K peakuUHu o6paTu-
Moro ¢OTOXHMHYECKOrO BOCCTAHOBJICHHUS.

B miactupax seseHbIX JIMCTbeB pacTeHuil (xjopomsacrax) co-
CPefoTOYeH Bech XJOPO(HJJI, YYyaCTBYIOIIMA B (DOTOCHHTETHUE-
CKOll mesaTeNbHOCTH. DYHKIUA 3eJeHbIX MJIACTHA O0ecneynBaercs
He TOJbKO HajuuueM xJopoduana, Ho ¥ pasHOOGpasueM 3aKJIo-
yeHHBIX B HHX (pepMeHTHBIX cucreM. PepMeHTH B NJjacTuiax Ha-
XOIATCA B CBSI3H CO CJAOXKHEIMH Oeqakamu (nporenmamu). HUrobet
BHICBOGOANTL UX, HEOOXOAMMO pa3opBaTh CBSI3b (PEPMEHTOB C INPO-
TeHJHBIM KOMMJekcoM miactui, Ilpupona aTofl €BA3M HEOLHHAKO:
Ba Y pasJuyHbIX (ePMEHTOB, H, YUTO OCOOEHHO BaKHO, OHA MOABEp-
raeTcsl 3aKOHOMEPHOMY M3MEHEHHIO B 3aBHCHMOCTI OT (U3HOJOrH-
4eCKOro COCTOsIHUA opraHuama. Taxue (QaxkTopsl, Kak 00e3BOXKHBa-
HHe, OXJaKIeHHe, YBeJIHUeHHe OCMOTHUYECKOrO AaBJEHHs, H3MeHe-
HHe KOHIEHTpalUWH Boaopoimblx noHoB (pH) u npyrue Boagmeit-
CTBHA, 0CJHAGMASIOT 3Ty CBA3b, NIPUBONAT K €€ PasphIBy.

BuoxuMuueckas aKTHBHOCTb MJIaCTUM HM3MEHSAETCH B 3aBHCHMO-
CTH OT HX MopGosoruyeckoro crpoeHus. CTPYKTypHble H3MEHEHHs
nJaacTHa O6YCJOBJIHBAIOTCS CJOXHBIMH OGHOXHMHYECKHMH mHpouec-
caMi, NpOTeKaloLUMK B KJETKe, H ONpPENE/SIOT B CBOXO Ouepcib
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HanpaBJIEHHOCTh Bcero oGMena. Takum ofpasoM OOGHapyKHBAETCH
B3aHMOOGYCJIOBJICHHOCTh (hOopMBl U (YHKIHH, CTPYKTYPbl H [OHHA-
MHYECKOH aKTHBHOCTH NpOTOIJIa3MEHHBIX 00pa3oBaHHU.

HccnepoBanus nocieaHux JieT, B KOTOPBIX LIMPOKO NPHMEHs-
JINCh METOIbl MEUEHBIX aTOMOB, XpoMmaTorpauu W Apyrue, O3BO-
JILJIH BCKPHITh MHOTHE BaKHble CTOPOHBI NpeBpallleHHsl BeIlecTs B
opranusme. JlanbHefillee no3HaHue OCOGEHHOCTEH 3THX NpPOLECCOB
MO3BOJIUT NOAHATh NPOAYKTHBHOCTb DacTeHHeBOACTBA H MKHBOTHO-
BOZACTBA,

HaBectHo, uTO 06/yueHHe pacTeHHH CBETOM Pa3JIHYHOTO CIEKT-
paNIbHOTO COCTaBa CHJBHO H3MEHSIET XOJ NPOLECCOB HX poCTa H
pa3BuTHs. DblIO BEICKa3aHO OpeANOJOXKeHHe, YTO OJHA H3 BO3-
MOXKHBIX NPHYHH CHeuuduyecKoro BJHSHHUS HAa PacTeHHs CBeTa
PasJIMYHOro CHNEeKTPaJbHOTO COCTaBa MOXKET 3aKJ/o4aTbCs B TOM,
4T0 (POTOCHHTETHUEeCKHH anmapaT pacTeHHH pabGoTaer B pas3HBIX
Jyyax crmekTpa IO-pasHoOMYy, o6pa3ysd NpH 3TOM HEOAMHaKOBLIE
npoaykthl. [ToaToMy Kasasochb BO3MOXKHBIM, 4TO IPOAYyKTaMH (oTo-
CHHTe3a MOTYT OBITb He TOJBKO YIJIEBOABI, KaK 3TO CUMTANOCh HO
HeJaBHEro BPEMEHH, HO H Jpyrue CoeflHHEHHUs, U B YaCTHOCTH 6eJl-
KH B Pa3HBIX KOJHYECTBEHHBIX M KaYECTBEHHEIX OTHOLUEHHSX.

drta TouKa 3peHHs MOJy4YHsa SKCIepHMEeHTaJbHOe MOATBEpPKIAE-
HHe B paGoTax nocaenHux Jet. A. A. Huuunoposuy u npyrue coBer-
CKHe HCC/IeOBaTeNH M0oKas3aJsH, 4TO Ha CBETYy NPH OLHOBPEMEHHOM
CHaGKeHNH JINCTbeB MeueHbIMH coenuHeHusMH asora (N'°) u yrie-
pona (C!) ToT M mRPyroit H30TON OXHOBPEMEHHO U GEHICTPO OGHapy-
JKUBAIOTCS B psile aMHHOKHCJIOT U B 0eJiKax. DTO CBHIETE/bCTBYET
0 TOM, 4TO (poTOCHHTETHYeCKOe 06pasoBaHue GeJKOB, MOBHINMOMY,
BKJIOyaeT B ce0s Ienb OLHOBPEMEHHO HAYIIHX MpOIECCOB: HOBO-
o6pasoBaHue YIrJIepoaHOH LenH, BOCCTaHOBJEHHE HUTPATOB M aMH-
HUPOBaHHEe OPraHHYeCKUX KHCJIOT.

Bnaronaps stoMy ¢oTocHHTE3 pe3ko ycHauBaeT o6pa3oBaHue
6eJIKOB.

[Tocsie BblAEp:KHBAHUST JIHCTHEB C H30TOMAMHU YIJIEPOAA H a30Ta
Ha CBeTY MeyeHkle aTOMbI OKa3aJ/HCh B C/IERYIOUIUX aMUHOKHCIOTAX:
ajlaHuHe, CepPHHE H IVIMKOKOJe, BXOASLIMX B COCTaB GeJKOB XJOpO-
IJ1aCTOB.

Ha cunem cBery B JIHCTBSX GoJiee YCHJIEHHO MPOHCXOIUT CHHTES
GesxoB, yeM oOpasoBanue yrJieBoioB. Ha kpacuoM csery, HaoGo-
POT, CHHTe3HPYIOTCS HNPEHMYILIECTBEHHO YIJIEBOJIHL.

Okasajioch, 4TO COCTaB MPOAYKTOB (OTOCHHTE3a CHJBLHO Me-
HIETC C BO3DACTOM DPACTEHHs, 3aBHCHT OT YCJIOBHA NHTAHHA H
6uosIoTHYEeCKHX O0COGEHHOCTel pacTeHui,

BoabmuacTso neceoBartesed CUNTaLT, YTO B KAUECTBE NEpPBUY-
HOrO MpPOAyKTa NMpH (OTOCHHTEe3e obpasyercst ocdormuueprHoBas
KHCJIOTA, DTy TOUKY 3PEHHs] YCIEIUHO pa3BHBAaeT aMEPUKAHCKHIX
uccaenosateqr M. KanbBuH, ONHpasiCh Ha SKCHEpUMEHTAbHbIE
JaHHble, MOJyYeHHble B ONBITAX C MPHMEHEHHEM pPafHOAKTHBHOrO
yraepoaa.
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Onuithl  craBuiuch KanbsuHoM no crneaymomiedt cxeme: ¢oto-
CHHTE3HpYyIOllee pacTeHHe MHTAeTCsl YrVIEKHCJbIM ra30oM, comepiKa-
IIHM MeyeHbld YrJepold; nyTh yryiepoaa NpoCleKUBAETCsl Ha OCHOBE
H3yYeHHs 06pasyIoNXCs MEUEHBIX M0 YIJIEpOAY, TO eCTh colepia-
LUINX pafvOaKTHBHBIH yrJepol, CoelHHeHUH.

Komouek Bomopociei mocse BEIAEDKUBAHHUS HA CBETY B TeUEHHE
OTpefleleHHOr0 BpeMeHHU yGHBa/NH OMyCKaHHeM B TFopsdli CIHUPT.
3aTeM HcC/IeROBaJM Tepeliefiliie B COUPT PaAHOAKTUBHLIE COeAH-
Herus. [Tocse 10 cexyHa ocBellleHHsI BeCb PaJHOAKTHBHBIN YIJIEPOA
o6HapyxuBajcs B (GocOrauLeprHOBOH KHCJOTe, HAa OCHOBE Yero
KanbBuH cuutaer ee OAHUM M3 MEPBEIX MPOAYKTOB (hUKCALHU yrJje-
KHCJIOTO rasa.

Pacnpenenenne paauoaktussoro yraepoaa (C!'*) B mosexymax
YIJIeBONOB, 06pa3yloOUIHXCsl B pAaCTeHHH Ha CBeTYy B pesyJbraTe
¢doTocuHTe3a, NOKA3LIBAET, YTO FeKco3bl (yraeBoAbl ¢ 6 aTomMaMmu
yraepoaa) (opMHPYIOTCS U3 3-yrJICPOJHBIX OCTATKOB, COENMHSIO-
LIYXCSI TONApPHO M0 KapOOKCHJBHEIM [PYNNaM.

Hapany c docdorunepunosoit Kucaorolt, xpomarorpadpuue-
CKHM MeTOAOM ObliHM oOHapyxeHH Takxke 3, 5, 6 u 7-yriaeponunie
caxapa. Pacnpeiesenne pafHOaKTHBHOIO YIJEpoAa B MoJekyJax
3THX CaxapoB MO3BOJMJO NMpPEACTABUTbL cebe MexaHH3M obpasoBa-
HUS OTHEJBbHBIX COeIMHEHHH M HAHTH CBA3b MEXAY HHMH.

OxasaJjocs, yTo o0pasoBanke caxapéB ¢ 5 aToMaMH yriepoja
OCYLIECTBJSIETCS] [IOCPENCTBOM INepeHoca ABYYIJIeDOLHOIO OCTaTKa
non neiicrBueM (epMeHTa TPaHCKETOJasbl OT CeNOTeNTyJ/e30MOHO-
¢dochara (coennHenus ¢ 7 yraeponubiMu atomamu) Ha docdoriu-
LepuHOBbIH anbjeruf. IIpu atom o06pasyloTcst aBa COeIMHEHHS C
5 yriepoaHeIMH atoMaMH — pHGyJe3oMoHopocdaT H pHGO30MOHO-
tocdar.

¥Yraepox ¢ 7 yraCpONHBIMH aTOMaMH — renTo3a, CyAs Mo pac-
npesenenrio. C!* B ero mosexy/e, o6pasyeTcs MyTeM COGIMHEHMS
4-yrjiepogHoro u 3-yrJICpoJHOro ocratkoB. HTo e Kacaercd
4-yrJIcpoiHOT'0 COCAMHEHHS, TO OHO, N0 npeacTasieHuaM Kaabnuha,
obpasyercs B pe3ysbTare pacilenJeHus 6-yrjaepoaHoro CoeauHeEns
Ha 4-yraepomHoe u 2-yraepoxanoe. Ha stom ocHoBanum KasbBuH
MPHUXOJIUT K 3aKJ/IOYEHHIO, UTO BCE caxapa CBfizaHbl Mexay cobofi
M 4TO BCe OHH 06pa3syioTcsl u3 GochorauneprHoBOR KHCIOTH.

CoenuHeHue, KOTopoe MEPBOHAYANBHO CBS3bIBAET YIJIEKHCJBIH
ra3 (nmepsuyunlif aknentop CO:), ynanoch o6HaPYXUTh NMyTeM Ha-
6JI0JICHUST 33 H3MEHEHHEeM COJep2KaHHA P74a COelAHHeHnH B pacTe-
HHM TIPY €ro 3KCIOHUPOBAaHHHM B TeUYEHHE PA3JHYHOTO BPEMEHH C
MeueHHIM mo yraepoay yrackucabim rasom (C'*O:z) ma cBery u
B TEMHOTE.

BhJI0 YCTaHOBIEHO, UTO CPa3y MOCJe BHIKJIOURHHS CBETa Pe3KO
nagaer KoJuuectBo pubynaesoaudocdara, a Koauyectso docho-
IJIMIepHHOBOR KHCJOTH BO3pacTaer. JTO YKa3hBAeT Ha TO, 4TO
pubyaesonudocdar apasgercs NpeAlecTBeHHUKOM (ocdornuepu-
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Honofi kucaorel. ITo muenuio Kanbsuua, CO: cBsI3bIBaeTCA NMyTeMm
pearuun KapGokcuaupoBanusa pubysaesoaudocdara.

dto 3akJiodeHHe MOATBEpXKIAeTC W NPYTHMH paHee IOCTaB-
JIEHHBIMH ONBITAMH, B XO1€ KOTOPbIX OeCKJIeTOYHble mpenaparsl H3
BOJOpGCell W APYrHX 3eJeHbIX pacTeHHil KaTajausuposan o6paso-
BaHUe (oc¢horanlepuHOBOl KHCJOTHE, MeueHOH B KapOOKcHJe, H3
pubynesogudocdara U MEUYCHOro IO yriepoay YIJIEKHCJIOro Ha-
Tpusi (B KayecTBe HCTOUHHMKA YIJIEKHCJOTHI).

Iaunsle o ToM, uto u3 puGynesodocdara u CO2 obpasyercs
(ocdorsnitepuHoBasg KHCJAOTA, ObIM NMOATBEPKIAEHBI TAKKE OIlbl-
TaMmy ¢ Me'enblM pubynezodocdaToM H HEMEUEHBIM YIVIEKHC.IbIM
HaTpHeM.

Ina soccranoBsenuss COz [0 YpOBHS YIJIEBOJAOB, COTJIACHO
npencrasienusm KanbBusa, tpebyercs 4 aJeKTpoHa 1 3 MOJEKYJIbI
ageHosunTpudochopHoii kucaoThl. [1pu 3TOM HCnoJAB3yeTCs dHEPrus
KBaHTOB cBeTa. OIHAKO KaTa/JHTHYeCKasl CHCTeMa KapGOKCHIMpPOBa-
HUSI MOXKET JeHCTBOBATb TAKXKe B TOM CJaydae, eCJH SHeprus mnol-
BoguTCs U ApyruM nytem. IIpu coorBercTByroulem HaGope (epmeH-
TOB, HaJHUYHH BOCCTAHOBJEHHOro TPH(POCHOMUPHANHHYKIECOTHAA U
afgeHo3uHTpudocOpHOH KHCIOTHI 3HEPrHss MJIS BOCCTAHOBJEHHS
CO:z 10 yrieBoJOB MOXeET JOCTaBASATLCA M 32 CUET JPYTHX peax-
unit. IIpumepom cayxaT QoTOCHHTE3UpYIOLIKME MTypIypHble Oak-
TepHH, KOTopble MOryT BoccTanaBauBath CO2 BOZOPONOM He TOJBKO
NpH BO3AEHCTBUHU CDBETA, HO U C IIOMOIIBIO XMMHYECKHX OKHCJ/IHTE/b-
ueix cucrem (Ha+0z).

@akThl I0KA3BIBAIOT, YTO B 3€/JEHBIX PACTEHHAX Ha CBETY NpPOHC-
XOZUT HEe TOJMBKO oOpasoBaHHe NPOCTHIX OPTaHHYECKHX BellecTB
(yrsieBofOB) M3 YIJIGKHCJOTHI BO3AYyXa M BOABl, HO H CHHTe3 (o-
raThix 3Hepruell CJAOKHBIX XHMHYecKux coefnrenuit. Tak, 1. ApHon
TIoKa3aJji, 4YTO M30JIHPOBAHHbIE M3 JIHCTbEB LIMHHATA XJOPOMJACTHI,
6ynyud noMelleHbl B BOAHBIH DPAcTBOP, COAEPIKAIIUIA CEPHOKUCEI
MarHui, XJOPUCTHIH KaJui, aJeHHJIOBYIO KHCJOTY, aCKOpGHHOBYIO
KHCJIOTY, PaAHOaKTHBHBI] (ocdop, IMI0Ko3y K (PepMEHT reKcOKHHA-
3y, IIpH OCBelLUEHHH 6e3 AOCTyNa YIJIEKHCJOTH! NPeBpamaloT CBETO-
BYIO DHEPTHI0 B XHMHUECKYIO, MpUBOAS K 06pa30BaHUIO aleHO3HH-
TpuochOpPHOH KHCJAOTHI C ee GoraTtelMH 3Heprueill nupodochaTtHb-
MH CBSI3SIMH.

OnucauHoe $BJEHHE — HOBBIH SIDKHI mpuMep MHOrooGpasus
(yHKUHHA XKHBOH MaTepuH, peasu3yeMblX B KOHKDETHBIX YCJIOBHSIX
cpepsl.

BhisscHenne 3THX 3aKOHOMepHocTeli 06MeHa BEUIECTB HE TOJILKO
npeacrasisier GOJbILIOH OOLIETEOPETHUCCKHI HHTEPeC, HO U OTKpHI-
BaeT LIMPOKHE NMepCHeKTHBbI AJIs HX NPAKTHYECKOT0 UCIOJIb30BaHHUS.

B 370l cBSI3K HeJsb3sl He YIOMSAHYTb 06 OLHOM BaXKHOM OTKDBI-
THH COBETCKHX YYeHBIX, YCTAHOBHBIUHX HOBO€ SIBICHHE B IKH3HU
pacTeHHil: HX CnocoOGHOCTb YCBAaHBATh, ACCKMUIHPOBATDL Yepe3 Kop-
HH YIVIGKHCJIOTY W KapGoHaThl, KOTOpPbIE, OLICTPO mepeaBurasch mno
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TKaHSIM PAaCTEHHS K JHCTbSIM, MOI'YT HCIOJB30BATHCS TaM HapaBHE
¢ mocTtynaroulelf U3 BO3AyXa YIJEKUCJOTol AJs dorocuHTesa. Uka«
3aJI0Ch, YTO NpeBpalleHHe YIJIEeKUCJAOTEI, MOCTynalomeit yepes Kop-
HeBYIO CHCTEMY, TeCHO CBA3aHO ¢ (hochOPHBIM H 230THLIM MHTAHHEM
U 00yCJoB/MeHO (hepMEeHTATHBHBIMU MpolEeccaMH.

Hccneposanuna A. JI. Kypcanosa, mpoBeeHHBle B IOCJAeJHHE
rofibl, MOKa3aJH CBOeOGpasHBIl NyThb [BHXKEHHsS OpraHHYeCKux
BEIECTB B PACTEHHH H BBIICHHU/IHM POJIb KOPHEBOH CHCTEMBI B 3TOM
npolecce. ITO ABHKEHHE COBEPLIAGTCS CO CKOPOCTHIO A0 MOJYTOpA
METPOB B 4Yac H CONPOBOXKAACTCA TJYOOKHMH GHOXUMUYECKUMH
IpeBpallieHHsIMH ABHKYIIUXCS BeIUECTB.

[TyTb, npoxoauMblil BellecTBaMu, GepeT cBoe 1HayaJso B JHCTbAX,
13 KOTOPHIX 06pasyiolinecs NpH PoTOCHHTE3e caxapa OLICTpO mepe-
JIBUT'AIOTCST BHU3 110 PAaCTEHHIO U, JOCTHTHYB KOpHeH, peBpallaioTcs
B HHUX mpH yuyacTHH (GocOpHOH KHUCJOTH M YIJEKHCJOTHI, MOCTY-
narwuieil ©3 MOYBLI, B pa3HoOGpa3Hele opraHuyeckue Kucsorhl [lo-
cJeHKe, B3aHMOAEHCTBYSl C AMMOHHHHBIME COJIIMH H NOABEPraxcCh
npoueccaMm IpsIMOro aMHHHPOBAHHS H NepeaMHHHPOBAHUS (MPHCO-
ennHeHHe uaH nepeHoc amuHorpynnel NHz), oGpasyior cmech pas-
HOOOpa3HbIX aMHHOKHCJIOT.

W3 xopHeli aMHHOKHCJIOTE GbICTPO MOAHUMAIOTCH BBEPX MO pa-
CTEHHIO H, KOHIIEHTPHPYSCh I'VIaBHBIM 00pa3oM B TKaHSX NOGEroB H
IJI0J0B, HCNOJB3YIOTCS 3/eCh AJIs [OCTPOeHHsi Ge/IKOB BHOBb o6pa-
3YIOLIHXCA KJETOK.

MckaounTeibHO BaXKHOe 3HaUYeHHEe KOPHEBOH CHCTEMEI B 06MeHe
BeLIeCTB PACTUTEJbHOIO OPraHH3Ma COCTOMT B TOM, YTO B KOpPHSX
OCYUIECTBJ/IAETCS CHHTE3 MHOTHX BellecTB. Tak, paGoThl COBETCKUX
yuensix A. A. IImyxka, I'. C. Habuna, HeMmeuxoro yuesoro Kypra
Moreca u Apyrux mnoxasaJsu, YTO CHHTe3 ONpedes]eHHOH Tpymnnsl
aJIKaJION/I0B OCYILLECTBJISIETCS TOJBKO B KOPHSX.

CilefoBaTesbHO, KOpHeBasl CHCTEMa HIPAeT HCKJIOYHTEIBHO
BAXKHYIO pPOJIb He TOJbKO B aCCHMHJSALMH BeLIeCTB OKpyKalouleH
Cpefibl, HO H B Pa3sHo0Opa3HbIX CHHTETHYECKHX MpOIleccax, B yacT-
HOCTH B IpeBpaLIeHHH CaXapoB B aMHHOKHCJOTEI,

Bce 310 CBuAETEJLCTBYET O TOM, YTO AaHHLIE (PH3HOJIOro-6HO-
XMUMHUECKHX HCCJIeJOBAHHI MO3BOJAIOT IyGxKe NO3HATH 3aKOlo-
MEpIIOCTH NHTAHHs, POCTA M Da3BHTHsS OPraHH3MOB.

O cuure3e Geaka

HMsyuenne 6esika, ero CTPyKTYpPhl M (pyHKIUH, TpoOGIEeMa HCKyC-
CTBEHHOTO CHHTe3a Gejika NPUBJIEKAIOT BHHMaHHE e€CTECTBOHCIIbITA-
TeJlell y)Ke B TeueHHe MHOTHX JAeCATHJETHH.

Cepbe3HbIM NPENsATCTBHEM /A NJIOAOTBOPHO!M pa3paGoTKH 3TOit
npoGJieMBl CJIYXHJHM TNPEICTABNeHHsT O NPUpoAe OeJKOBHIX Be-
L1ecTB, pa3BUBaeMble MeTa(U3UKAMH U arHOCTHKAMH.

Hayuenue sakoHoMepHocTell (OPMHPOBaHHS GEJKOBLHIX Te1 B
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opraHusmax, ocoGeHHOCTel MxX GHOcHHTe3a HMeeT GoJblioe 3HAUe-
HHe N/ OCYIEeCTBJIEHHS HCKYCCTBEHHOTO CHHTe3a Oeska.

3uauuTesbHBIN BKIAM B YKa3aHHYIO 06/1aCTh CA€JIaH OTeYeCTBEH-
HBIMH yyeHbIMHM. Tak, Ha BaXKHOe 3HAaueHHe MENTHAHOA CBA3H Kak
OCHOBBI cTpoeHHsi GeJsKa Brepsble ykasaa A. §I. Janunesckuit. On
3Ke clesia NepByIo MOMBITKY CHHTe3a GesKOBBIX BELIeCTB BHE Opra-
HM3Ma (1884) moné nmelicTBHEM MPOTEOJNUTHYECKHX, TO €CTb Yyua-
CTBYIOIIUX B pacliensieHuu 6esnka, (epMeHTOB, yCTAHOBHB, YTO MPH-
0aB/ieHKe mpenapara MencHila K KOHLEHTPHPOBAHHOMY PacTBODY
NPOAYKTOB IEIICHHOBOro pacrnajna Gejka NPHBOAKT K 06pa30BaHHUIO
6esKOBOMOIOGHBIX — BelIeCTB, HAa3BAHHBIX B JajbHeHLIeM TJa-
CTEHHaMH.

Ocymecriennbliit A. §I. JlaHHIEBCKUM CHHTE3 MJIACTEHHOB ObLI
MepBbIM IIAaroM, MOCTABHBIINM NpPoG/IeMy HCKYCCTBEHHOrO CHHTe3a
6esika Ha SKClIEPUMEHTaJbHYIO IOYBY. YCJ/OBHS CHHTe3a mNJa-
CTEHHOB, HX (PH3HUYECKHE M XUMHUeCKHe CBOHCTBA B TeYeHHE ACCATH-
JIeTHH H3yyaloTcs B Pa3HbIX J1abopaTopHAX.

Co BpemcHH nepBbIX onbliToB A. §I. JlanujeBckoro ecTeCTBOKCIbI-
TaTeNssMH ObLJIM CleslaHbl MHOTOUHC/IeHHbIe [IONBITKH CHHTe3a 6eska
BHe opranuama. HeoG6xonuMbIM 3TanoM Ha IMyTH K CHHTE3Y JIIOOHIX
BellecTB GHOJIOTHUECKOrO MPOHCXOXKAEHHS SBJSETCS NMO3HAHHe 3a-
KoHoMepHocrel ux crpoenns. Tak, oSwupHble U nMOAPOoGHBIE HCce-
JOBaHUS BCTPEYAIOLINXCS B NPHPOAE CTEDOUIHBIX COeJHHEeHHH cro-
co6GCTBOBAJ/IM TOMY, UTO CT2JI0 BO3MOXKHBIM OCYLIECTBHTH CHHTE3
MHOrHX (U3HOJIOTHUECKH BaXKHBIX BELIECTB 3TOH TPYNMbL, B TOM
YucJe KOPTH30HA — FOPMOHA KOPBl HAANMOYEUHHKOB, HIPAIOLIEro
HCKJIIOYHTENbHO BaXKHYIO POJb B JIEYEHUH pPeBMaTH3Ma M psifa aApy-
rux GosesHeil.

[TostoMy cTOMB BaXXHBIM SBJSETCS H3YyUeHHe BaXKHEHIINUX
CBOHCTB TNPHUPOIAHEIX O€JKOB — (pepMEHTATHBIIBIX, HMMYHOJOTHYE-
CKHX, TODMOHAJIbHBIX, TaK KaK 3TH CBOHCTBA, N0 MHEHHIO GOJBIIHH-
cTBa uccaenoBarteseil, oOyc/oB/leHbl OCOOEHHOCTAMH CTPOEHHUS
6eJIKOB.

B cBsisu ¢ 3TUM cyllecTBeHHOe 3HaueHHe AJS1 NMO3HAHHA CTpoe-
HUST U CBOIICTB GE/NKOB HMEIOT HCC/IeJOBAHUS YEXOCJOBALKHX yue-
ueix @. lopma, B. Keitna, V. Pexank u apyrux 1.

OTH aBTOpHl NMOABEPIVIH AETAJbHOMY H3YUEHHIO aMHHOKHCJIOT-
HbI1 cocTaB 6enKoB, 00/afaloOMKUX ONpefeSeHHbIME (HYHKLHOHAb-
HBIMH CBOHCTBAMHU: (hepMEHTATHBHLIMH, TOPMOHAJ/IBHBIMH U HMMYHO-
JIOTHYECKHMH.

Ha ocHoBaHHM MHOTOYHCJIEHHBIX 3KCHEPHMEHTAJbHBIX HCCJIeLO-
panuit @. [lopM u ero cCOTpyRHUKH MPHILIH K BBIBOAY, UTO COCTAB
GesIKOBBIX MOJIEKYJ/I MOLUHHAETCH OnpejeseHHbIM 3aKOHOMEPHOCTAM
H yTO B 0eJKax HesJb3d NpeArnoJaraTh COBEPIUEHHO HPOM3BOJbHOE
B3aUMHOE paclnoJioxkenne amuHokucsaor. CiegoBartesbHO, COTIACHO
STHM [PENCTaBJEHHSIM, aMHHOKHCJOTHI, BXOASIHIME B cCOCTaB GeJ-

1 CGopluKH 4€X0C/I0BallKUX XHMHuecKux pabor, T. 18, 1952 r.; 1. 19, 1954,
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KOB, pacrnoJ/iaralorcst He XaoTHYECKH, He ClyyaliHo, a B OllpeleJieH-
HOM 3aKOHOMEpHOM IOpSKe.

BaxHoe 3HaueHle B CMBIC/Ie MPOHUKHOBEHHS B CTPYKTYpy 6ei-
KOBOH MOJIEKYJIBI HMEIOT HCCJAeL0BaHUsl O CTPOSCHHH rOPMOHA HHCY-
JMHa, BhIpabaTbiBaeMOro OCOGBIMH KJIETKAMH [OJKeNyNO4HOH XKe-
Jie3bl H HMelolero GeJKOBYIO NPHPOAY.

HccnenosanusaMu ¢pasmysckoro yuenoro OpoMako u ero co-
TPYILHHKOB OBbIIH YCTaHOBJEHBE! 3MnupHueckast GopMyJa H MOJEKY-
JsipHBIHA Bec MHCyJuHA. OKasaJnoch, 4TO B MOJIEKYJy HHCYJHHA BXO-
ot 16 pasauyHBIX aMHHOKHCJOT W OHA COHEPIKUT CJenylollee Ko-
JIMYeCTBO aMHHOKHCJOTHBIX OCTATKOB: IVIMIMHA — 7, ajlaHuHAa — 6,
cepyHa — 6, uuCTHHa — 6, TpeoHWHA — 2, BaJuHa — 8, JeHnu-
Ha — 13, u3oseiiunHa — 2, npoauna — 2, deHusasanuaa — 6, TH-
posuHa — 8, acrmapardHoBO# KHCJOTHl — 5, IVIIOTAMHUHOBOH KHCJIO-
Tol — 16, u3unHa — 2, ructuguHa — 4, aprununa — 2. MoJgekyJsap-
HBI BeC HHCYJHHA B MepecyeTe Ha a3oT okasaJcs pased 11 200.

CyuieCTBeHHBIH IIar Ha NYTH K [O3HAHUIO CTPOEHHSI HHCYJMHA
ObLT CAeNaH B cCaMoe MocJefHee BpeMs.

Anraniickue uccneposarenu Cenrep n ToMmncon mokasasnd, 4to
MHCYJ/IHH TIOCTPOEH M3 ABYX Pa3HBbIX MOJNHMENTHIHBIX (COCTOSIHUX
M3 MHOTHX aMHHOKHCJIOT) IIeNOoyeK, CBA3aHHBIX MeXAy coGoff au-
cynbouaHeM (S — S) MOCTHKOM, KOTOPBIH NPH OKHCJIEHHH pac-
nagaercs. [lepasi umemouka (¢pakuus A) colepkur 22 aMHHO-
KHCJIOTHBIX OCTaTKa K HMeeT MoJekyJsipHlil Bec 2 900. ITpu xucaor-
HOM ruaposu3de Qpakuud A GBLIH MOJyYeHbl YeThipe MeNTHAa C
TOYHO YCTaHOBJIEHHHIM cocTaBoM. IToaBsepruys ¢hepMeHTATHBHOMY
ruaponusy Gppakuuio A okucieHHoro uucynarHa, Cenrep u Tommcou
BBISICHHJIM MOPSINOK YepefOBAHHS aMHHOKHCJIOT, BXOASLIUX B CO-
CTaB yKa3aHHOI (paKuUuu.

AT HCCIeLOBAHHSA OTKPHIBAIOT HOBble BO3MOXKHOCTH HA MyTH
K CHHTe3y Ge/IKOBBIX TeJ, Hale/JeHHBIX SPKO BHIPAXKEHHBIMH (hH3HO-
JIOTHYEeCKHMH, TOYHee roBOps, FOPMOHAJbHBIMH (DYHKUUSAMH,

Y:xe mepBule paboThl, HMEBIIHE LENbIO BBHISICHATL YCJAOBHS CHH-
Te3a Geslka B OpraHu3Me, MOKAa3aJH, YTO OCHOBHYIO POJib B CHHTe3e
NENTHAHOH CBA3H B JKUBOTHOM OpraHM3Me HrpaloT MeJbyalilmme
CTPYKTypHBIe 006pAa30BaAHHS NPOTONJIA3MBl KJIETOK — MHKPOCOMBI U
MutoxoHApuH. Coueranue 3Tux 06pa3OBaHMil, U30JUPOBAHHEIX H3
KUBOTHBIX KJNETOK (HampHMep, U3 KJETOK MEYeHH), CIoCOGHO oCy-
LIECTBJAATL BKJ/IOUEHHE MeUeHBbIX aMHHOKHCJOT B Oenxku. Mccaeno-
BaHHA, NPOBeJeHHbIe B Halledl saGopaTopuH, NMOKAas3aJ/H, 4TO B pa-
CTUTEJILHOM OpraHH3Me, HANpHMep B 3€JIEHOM JIHCTE, HCKIIOUHTEb-
HO BaXHYIO POJIb B CHHTe3e GesiKa HrpaioT XJOpOIJIAaCTHI,

CorJslacHo mpeACTaBJIEHHSIM MHOTHX HcCJefoBaTesel, nas 6HO-
cHHTe3a 6eJKa NPeAnoJaraioTcs Heo6X0AUMBIMH CJEAYIOLIHe YCJIo-
BHs: 1) aKTMBHpOBaHHe KapOGOKCHJILHOH TIpPynnbl CBOGOIHBIX
AMHHOKHCJIOT; 2) IepeHOC aKTHBHDPOBAHHBIX AaMHHOKHCJIOT Ha
HYKJ/IEHHOBLIE KHCJOTHI, T€ OHH PasMELIAOTC B NMOPAAKE CNElH-

20



¢huyeckoro yepeROBaHHUS, CTOJNb XapaKTePHOro AJsI JAAHHOTO CHH-
Te3upyemoro 6eJika; 3) CHHTe3 MENTHAHOH CBS3M, TO eCThb OCHOBHOMH
CBsI3M GeJsiKa, Ha MOJIEKYJe HYKJEHHOBBIX KHCJOT, nocae yero obpa-
3osaBmuiica OeJOK OTAEJSeTC OT MOBEPXHOCTH HYKJIEHHOBBIX
KHCJIOT.

AkruBHpoBaHKe KapOOKCHJBbHON TIPYNObl NPOUCXOAHT MPH MO-
MOIUH Pas/HulbIX THIOB (DepMEHTATHBHBIX peakuuil, BeposTHee
BCero, nyrteM ee (ocdopunuposanusi ¢ o6pasopanieM cBsi3H, 6ora-
Toif sueprueil. XapakTepHoi yeprofi peakuuil aKTHBHDOBAHHSA sB-
JISIETCS COXPaHeHHue B HEKOTOPOil CTENeHH SHePTrHH TOH CBSI3H, KOTO-
pas paspeiBaeTcs NpH pacllenJieHHH aKTHBHPOBAHHOTO COelHHEeHH .

B peaxuusix cuHTe3a MEeNTUAHOH CBA3H B TaKHX COCAHHEHHSIX,
KaK THONYpoBasi KMCJOTA !, NIOTAMHH? H IVIIOTATHOH ®, Hameya-
I0TCA JIBe OOIlHe 4YepThl: KapOOKCHJAbHAsA TpyNna akTUBHPYeTCs,
9TO aKTHBHPOBAHHE OCYIIECTBJSACTCS 3a CYET IHEPTHH paCIIEIVICHHs
nupodochaTHbIX CBsi3ell afeHO3HHTPU(POCHOPHOH KHCIOTEI.

BuoxuMHuecKHMH HCC/IeLOBAHUSIMU MOCJEJHUX JeT HAKOIJIeHO
MIIOrO J0KA3aTeJbCTB, MOAKPEMJSIOINX 3TO npeicrannaeHne. Tak,
BO BCex paGoTax, HCCJCLYIOUHMX BKJAIOYEHHE MEUeHBIX aMHHOKHCIIOT
B GesIKH CTPYKTYDHBIX 3JIeMEHTOB KJIETKH, M0Ka3allo HeoOGXOAHMOC
ydyacTue aneHO3HHTPH(POCHOPHOH KHCJOTHI.

B nosnp3y npenacraBieHHsT O HeOOGXOAMMOCTH AaKTHBHPOBaHMsI
KapGOKCHJIBHOI PPYMIBI IPH CHHTe3e 6eslKa roBopAT Takxke pe3yJib-
Tatel pa6oT, NMOKa3aBIUKX, YTO 06Pa30BAHHE B MHKPOOPraHH3Max
[pH BEIPALIKMBAHUH UX HA ONpPENE/JEeHHbIX Cpeflax alaNnTUBHEIX SH3H-
MOB 3aBHCHT OT OJHOBPEMEHIIOr0 NPUCYTCTBUSI HCTOUHHKA SHEPIHU
H CBOGOIHBIX aMHHOKHCJIOT.

Paccmarpusas npo6/eMy HCKYCCTBEHHOro cHHTe3a Gesika, Haje-
JIEHHOTO omnpeje/eHHBIMH (DH3HOJIOTHUeCKUMH (YHKIHSIMH, Heo6xo-
JUMO OTMETHTb, YTO B MNOCJeJHHE TOJbl NOCTHUTHYT BecbMa Cylie-
CTBCHHBIH MPOrpecc B YKa3aHHOM HalpasJ/eHMH.

Corpynuuku Gnoxumuueckoi a6opatopun KopHesackoro yuu-
Bepcutera: JluBepmop, Ilupc u Topron noayunau B pesyJsbrate
pabot, npoBefeHHbIXx B 1949—1952 ropgax, BHICOKOi YMCTOTBI KpH-
CTa/NIMYecKUil mpenapar Oeska OKCHTOLMHA (ropMoH runodusa),
BbI3LIBAIOLIUA COKpalleHHe MATKH U OTAeJeHHe MoJsioka. [locise
FUAPOJIN3a TOTO mpenapara GblIM IOJYUeHbl B OJHHAKOBBIX KOJH-
YecTBaxX CJIeAYIOIHe aMHHOKHCJIOTHI: JefiuH, H30AeHIUH, THPO3KH,
NpOJIKH, IIIOTAMHHOBAS KHCJOTA, aclaparuHoBast KUCJI0Ta, MVIHLUH
H LHUCTHH, & TaKkKe aMMHaK B 3-KpaTHOM KoJuMyecTBe. ITO COelH-
HeHue 0Kas3ajoch MOJMIENTHIOM C MOJEKYJSPHBIM BECOM  OKOJIO
1 000.

[Tpomon:keHne yKasaHHBIX HCCJENOBAHHI NMPHBEJIO K CHHTE3Y

! Coenunente GeH30MHOM KHCIOTH € AMHHOKHC/IOTON TMIMKOKOMIOM — Tpo-
CTeHIIHKit anaJor MenTHAHOK CBA3M 6enka,

2 AMHA TJIOTaMHHOBOM KHCJIOTHI,

3 ITpocTefilunit TPUNENTHA — CoefUHEHHe 3 aMHUHOKHCJIOT,
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OKTANEeNTHJa, T. €. COeNMHEeHHUS, COCTOsLero U3 8 aMHHOKHCIOT,
COeJMHEHHBIX MeNnTHAHbIMH cBA3AMH. CHHTe3 GblJI OCYIIECTBJEH B
sToil ke saboparopuu B 1954 rony.

OxasaJoch, 4TO CHHTE3HPOBAHHBIH OKTanenTHg o6sanaer OKCH-
TOLUHMHHON aKTHBHOCTbIO, T. €. BBI3bIBAET COKpallleHHe H30/JHPOBAH-
HOIl MaTKK MBIIIK H OTAeJeHHe MoJoKka (oKoJso 1 raMMa Kak CHHTe-
THUECKOrO OKCHTOLIMHA, TaK M BbIAEJIEHHOr0 NMPHPOLHOTO ropMOHa
NpH BHYTPUBEHHOM BBEACHHH IMOJONBITHOMY XKHBOTHOMY BBISHIBAJIK
oriejeHne MoJioka B Teuenne 20—30 cexyiin).

YjaenbHoe ONTHYeCKOE BpalleHHe CHHTETHYECKOrO MPOAYKTa
0Ka3aJoch BecbMa GJH3KHM ONTHYECKOMY BpALUEHHIO HAaTypaJb-
Horo ropmoua. CHHTeTHYeCKHH OKCHTOLIHH, TaK ke KaK M NMpHUpoA-
HBl{l, 00pasyeT NPOU3BOAHBIE COeAUHEHHS, CXOAHLIE APYT C LPYrom
0 TOuKe I1aBJeHHs ¥ N0 hopMe KPHCTAJJIOB.

AMBHOKUCIOTHEIA COCTAB, TaK Ke Kak KO3(pQUUUEHT pacnpese-
JieHUsl pH xpoMartorpadupoBaHUH U 3JeKTpodoperHyeckasd mo-
JABHIKHOCTb OKa3aJHChb OAHHAKOBBLIMH Y CHHTE3HPOBAHHOIO OKTa-
nenTHAa ¥ NMPHPOLHOTO ropMOHA OKCHTOLHMHA,

CienoBarenbHO, Kak M0 (H3UKO-XHMHYECKHM OCOGEHHOCTSIM,
TaK M NO GHOJIOTHUECKOH aKTHBHOCTH, T. €. TOPMOHAJbHbIM CBOfi-
€TBAM, CHHTETHYECKHH OKTAmenTHA OKa3aJcs HAEHTHYHEIM HATY-
pajbHOMy TOpMOHy runodusa oxcutouuny. Takum oGpasom, ecu
CHHTETHYECKHH NPOAYKT AEHCTBHTEJNBHO NPEACTABJSET OKCHTOLMH,
a HACKOJBKO MOXHO CYAHTb [0 XHMHUYECKHM H GHOJOrHYECKHM
CBOHCTBAM, 3TO TaK, TO B JAHHOM CJyuyae BIepBble OCYIIECTBJEH
CHHTe3 MOJIMIENTHAA, HaleJeHHOro rOpPMOHAJILHBIMH CBOHCTBAMH.

ITH HUCCNENOBAHUSI OTKPHIBAIOT HCKJ/IIOUHTENbHO LIHPOKHE INep-
CNEKTHBE! B IMO3HAHMH 3aKOHOMepHOCTeH GUOJIOrHYECKOro oGMeHa
BelIeCTB H PACKPBITHH HA 9TOI OCHOBe MyTell HCKYCCTBEHHOTO CHH-
1¢32 6eJIKOB.

CTpyKTypHbBIE H3MEHEHHS XKUBOH MaTepHH M ee OCHOBEI — GeJ-
KOB — MPelCTaBJ/sIOT OAHH U3 BaxkHeHmux (GaxTopos, onpesesio-
LIHX HaNpaBJeHHOCTb 6HO/IOTHYECKOro 06MeHa BeLleCTB, OCKOALKY
[IPOUCXOsiLIHe HelPepPBIBHO CTPYKTYpHbIE H3MEeHeHUs POTOIMIa3Mbl
06yC/IOB.1IBAIOT H3MEHEHUS1 XHMHYECKOll aKTHBHOCTH GEJIKOB, B TOM
uucae 4 (pepMeHToB, a TeM caMblM — CKOPOCTH H HanpaBJeHHs OT-
JleJIbHBIX MpolieccoB oOMeHa BellecTB.

BerioMoraresibHbiM (aKTOpPOM, HampaBASIOUIUM B ONpeAeseHHOIT
crenend oOMeH BelIecTB, CAYKaT (hH3UKO-XHMIYECKHUe YCJAOBHS, CO-
3pamplldecs B npouecce o6Mena B KJeTKax X*HBOTHOFO WJIH pacT-
TeJBHOrO OPraHu3Ma.

Tax ¢opMupyeTcs cHCTEMa NPOTHBOPEUHMBLIX H BMECTE C TeM
Yype3BLIYaiHO TECHO CBA3aHHBIX MexAy CO6Oil, B3aHMOINPOHHKAO-
LIMX BJENNI], KoTopas onpeessieT Noc/1e10BaTe/IbHbIIT, 3aKOHOMep-
HBIT U HanpaBJeHHbI X0l o6MeHa BellecTs, o6ecneuyBaoLIKii 1o-
CTOSIHHOE CaMOOOHOBJIEHHE, H3MEHeH e H Pa3BHTHE KUBOH MaTepHH.

Taxkum 06pa3oM, CJa:KEHHOCTb MHOXECTBA MPOTHBOPEYUBHIX
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TPOIeCCOB, ONPe/essiomas 3aKOHOMEPHOCTb H  HAMpPaB/eHHOCTD
o6MeHa BeLIECTB, sIBJSETCA HEOTHEMJIEMbIM CBOHCTBOM XKHBOIi
TIPHPOABL.

Juanekruueckuil MaTepHa/HN3M PacCMaTPUBAET ABJEHHs He
TOJIBKO C TOUKH 3peHHsi HX B3aUMHOH CBSI3W 1 OBYCJIOBJEHHOCTH, HO
M C TOYKH 3PeHMs] X Pa3BUTHS, BO3HHKHOBeHHs u orMupaHHs. [lo-
3TOMY /Il MIOHUMAaHHUs NPHYUH H OCOOEHHOCTeH MKU3HEHHBIX siBJe-
HMH U JieKalnx B UX OCHOBE IPOLECCOB o6MeHa BEILEeCTB HeA0CTa-
TOUHO yCTaHOBJIEHHs] GHOXHMHUECKHX H OHO(HU3MUECKHX 3AKOHOMED-
HocTel. UsyueHne (U3UKO-XHMHMUECKHX H GHOXHMHYECKHX 3aKOIO-
MepHocTell Heo6XOAMMO JOMOJHHTbL MO3HAHHEM (DU3HOJIOTHH H
6HOJIOTHH KHBBIX TeJ/l, NPOBOLMMBLIM He B OTPBIBE OT BCeii mpepiie:
CTBYIOIEH HCTOPUM KHBOH NPHPOAB], KAK TO AEJNAIOT CTOPOHHHKH
MeTaH3HUeCKHX BO33peHH{i, a Ha OCHOBE HCCJ1eIOBaHHA BO3HHKHO-
BEHHS U MOCTENEHHOro YC/JIOXKHEHHs XKHBOH MaTepHH B IpoLecce ee
PpasBHTHS.

[Ty npakTHyecKoro Npu/0xKeHUus GHOXUMHYCCKHX
3aKoHOMepHocTed oOMeHa BeLLECTB

B conuanucruueckoM ofLIeCTBe TEOPHs W NMPaKTHKA o0oramaioT
M Pa3BHBAIOT OfHa APYTYl0, HAyKa H NPOH3BOJACTBO €AHHBI U Hepas-
poiBHBL. OQHAKO HEKOTOpEIE GHOJIOIH OTPBLIBAIOTCS OT XKHU3HH, UTHO-
PHDYIOT CJIOXKHYIO B3aHMOCBSI3b H3yuaeMblX spjendi. OHH gesalor
CBOM BBIBOZBI M 3aKJIOUEHHS JIHLIb HAa OCHOBE OTPAlHYEHHOrO OIbi-
Ta OTAeJbHBIX JaGoparopuil, 6e3 yuera GHONOrHUECKHX OCOGEHHO-
crell OOBEKTOB CBOHMX HCC/IENOBAHMMH, a TaKXKe COBOKYNHOCTH (hak-
TOPOB OKpYyKaloiueil cpeul.

Henoouenka npunuuna egnHCTBA HAayKW H NPOHM3BOACTBA MPH-
BOAHT HEKOTODBIX HCC/IefoBaTesedl K OIMOGOYHBIM, NOTMaTHUECKHM
BolBoflaM. OpHeHTHPYSACh TOMBKO HA Y3Kui ONBIT OTAJBHBLIX Ja6o-
paTtopuil, oHM, HanpuMep, YTBEPXKIAIOT, YTO YBEJHYEHHE KOJHYe-
cTBa 6e/Ka B 3epHE MIUEHHIbI CIeAyeT OOBSCHHTb JIHIIb «YMeHb-
IIeHHeM KOJIHUECTBA OCAaJKOB».

Mexny TeM pe3y/bTaThl IKPOKOH MPAKTHKH, HAPOTHOTO OMNBITA
pacxonaTcst ¢ TakuM BeiBOAOM. CripaBeniiBOCTb HaO/IOAEHHUI npaK-
THKOB NOATBEPXKAEHA Hblle JAaHHBIMH HAaY4HOrO 3KCMepHMelITa.
Tax, no HOBeMmMM NaHHBIM COBETCKHX HCCJelOBaTesell, B pe-
3y/bTaTe OPOIIEHHS HE CHHXKAETCS] HH KOJHMYECTBO, HH KauecTBO
6e/IKOB, COIEpXKAIHXCH B 3epPHe pa3jHYHBbIX COPTOB MIIEHHUILHI,
Y HeKOTOpHIX K€ COPTOB MIUEHULE! IOJIHB MPHBOAHT K 3aMETHOMY
NOBLIIIEHHIO HE TOJBKO BaJIOBOrO Bbixoaa 6e/Ka ¢ eAHHHLE! MJO0-
IajaH, HO U COAepXKaHua Gesika B 3epHe. Hanpumep, B 3epHe Kaxe-
THHCKOH BETBHCTO! MILIEHMIE, BhIpALleHHOM Ge3 Mo/uBa, coepxKa-
Jock 19,8% 6enka, a ¢ nonmusom — 20,6%; B 3epHe MIUEHKLB! COP-
ta BHP-283 cootBercTBeHHO — 21,9 u 22,8% Genka.

Bouee Toro, ncenenobanus H. C. Ilerunosa, a takxe T. B. lap-
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kau6aeBa M APYrUX aBTOPOB I[OKA3aJ/H, 4TO B YCJAOBHAX 30HbI
noJiuBHoro 3emJienenust Ilosomkbs U KaszaxcraHa npH nNpaBuJbHOM
COYETAHHH NMPHUMeHeHHs] YNOGPeHHil U OPOIIEHHsT MOXKHO NOJNY4HTh
MUEHHLY C BBICOKAM cofepxkanueM Gesaka. IlyreM npuMeHeHHs
yno6penuss T. B. Ilapkan6aeBy ynajoch NOBLICHTB YPOXaHHOCTh
NUIeHHObl N0 CPaBHEHMIO ¢ TAKOBON HAa KOHTPOJBHBIX Heyjpobpen-
HBIX yuacTKax Ha 24—62%, a conepxkanue Gesaka B 3epHe — GoJlet
ueM Ha 3%. DT ONLITH MOKa3ajH, 4TO, MPHMEHAsS PalOHAIbHYK
arpoTexHHKY, NpaBHJIbHO coYerasi MoJUB ¢ yAO0GPeHHsIMH, MOXKHO B
Ioro-3anaauelx obsacrsax KasaxcraHa rnoBbICHTh COAep:KaHKe 6e/iKa
B 3epHe MOJHMBHON MILEHHLbl KO YPOBHSI €ro COAepKaHud B 3epHe
MIIEHHUIB], BEIPALLHBAEMON B 30He OOBIYHOIO U CYXOro 3eMJie/e1us,
T. e. 6e3 mnoJsuBa.

[Tpo6nema moBhileHyust codepxanusi 6ejKa B MIUeHHIe HMeET
HCKJIIOUHTEJIbHO BaxKHOE HAPOJHOXO3sIICTBEHHOE 3llayeHHe. B 3ToM
OTHOLIEHHH HOBble GOJIbLINE NEPCIEeKTHBbI OTKPLIBAIOTCH B CBA3H C
OCBOGHHEM OIDOMHBIX MJOMIAfEll UeNHHHBIX M 3aJMeXKHbIX 3eMeJb.

MHOroBeKOBbIH ONBIT, BCSI HCTOPHS 3eMJENeIHs CBHAETE/b-
CTBYIOT O HEYKJIOHHOM MOBHLILUIEHUH KauecTBA MIIEHHI[ B pe3yJbTaTe
HanpasJieHHOro or6opa, moa6opa HeoGXOZMMBIX COPTOB, YJIydllie-
HHSl arpOTEXHHKHM M MUTAHHS pacTeHuil.

ITo naunbiM HMHcTHTyTa 3epHOBOro X03sfiCTBa HeyepHO3eMHOM
nonoctl (HemunHoBKa), B ycsoBusx [ToaMocKoBbsi BHeceHHe a3o0-
THCTBIX, KaJHAHBIX ¥ (POCHOPHOKHCIBLIX yAOOpeHHIT NPH UX NTPABHIIb-
HOM COYETAHHH NPUBOJMT K CYLIECTBEHHOMY MOBBILIEHHIO YpOXKail-
HOCTH MIUEHHUB! U COAep:KaHuA B Hell 6enkoB. B ombiTax ¢ spoBoi
nenuuefl copra Mockoska B 1951 roay Gewio nosyueHo 6e3 ynoGpe-
nus 13,3% 6Genka u 10 ujra sepua, a ¢ yro6pernem — 17,6% Genka
H 22 yjra 3epua. B 1952 roay npu paGote ¢ 3THM Ke COPTOM GblIO
niosyyeHo 6e3 yno6penust 11,8% 6Geaxa u 25 ujra sepa, a ¢ yno6-
penuem — 15,3% Geaka u 42 ujra sepHa.

Bosblne mepcnekTHBb B MOXHATHH NMPOAYKTHBHOCTH CEJILCKO-
X03ffICTEGHHOrO MPOU3BOACTBA OTKPHLIBAIOTCSI B CBfA3H C LIMPOKHM
npuMeHeHHeM MHKpPo3/JeMeHToB. Bxoas B cocras ¢epmeHToB, BUTa-
MHHOB M HEKOTODBIX NPOTEHIOB (CJOMKHBIX GEJNKOB), MHKPO3JIEMEH-
THl BOBJIEKAIOTCS B BaKlielflllie MpOLECCH >KU3HELesTeJbHOCTH M
TeM caMbIM YyYacTBYIOT B ONpeleJeHHH THNA K HanpaBJ/eHHOCTH
o6Mella BEILECTB PaCTHTENbHBIX M KHBOTHBIX OPraHH3MOB,

HccnenoBanusaMi COBETCKHX YYeHBIX MMOXa3ado, YyTo MapraHue-
BBHIE, MeJIHbIe H GOpHbIe MUKPOYAOOpeHHs OKa3bIBAIOT, KaK U C/el0-
BaJIO 0XKH/JaTh, CYLIECTBEHHOE BJIHSIHHE He TOJBKO HAa YPOXKAaMHOCTb
pasnydbX CeJbCKOXO3HCTBEHHBIX KYJ/bTYP, HO H Ha KauecTBo IIo-
JyuaeMOH MPOAYKLHH.

Barksoe 3HayeHHe UMEIOT MHKDO3/JEMEHTbl B KODMJIEHHH CeJlb-
CKOXO3fICTBEHHEIX KHBOTHBIX, B MOJHATHH HX NPOAYKTHBHOCTH.
Tak, no nauuniM fI. M. Bepsuna, exe/lieBHoe CKapMJIHBaHHe CBUHO-
MaTKaMm (C MOMEHTa MOKPBITHS M JO ONOpoca) Npemapara, CoAep-
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’awero B pacyere Ha 1 kr xusoro Beca 0,3 wmr CoCly, 0,5 wr
MgSO,, 0,5 mr ZnCle, ysennyuBaer Bec NOPOCAT MpPU POXKICHHH
Ha 15—409%.

Ilpumenenne MHKPO3JIEMEHTOB JaeT TOJIOKHUTEJNbHbIE Pe3yJbTa-
Thl 4 B ONBITAX C APYTHMH XHBOTHBIMH.

B of6MeHe BelleCTB BaXKHYIO poJib HTpalOT TaKXKe BHTaMUHBL.
OTKpbiTHE BHTAMHHOB CBSI3aHO C HMEHEM pYCCKOro YueHOro
H. U. JlyHuna, xoTophllf ellle B BOCBMHAECATBIX T'OAAX MPOIIJIOro
CTOJIeTHSI BBISICHHJ HX POJb B HOPMAaJbHOH JEsITEJbHOCTH Opra-
HU3Ma.

BuTaMUHBL SBJSIOTCH HEOOXOAUMBIMU H HE3aMEHHMbBIMH COCTAB-
HBIMH YaCTSIMH NHULK. DTO BUAHO H3 TOTO, YTO H3-3a MX OTCYTCTBHUS
MPOUCXOAAT IIy00KHe paccTpoiicTBa B OOMeHe BellleCTB KakK y 4eso-
B€Ka, TaK U y JKHBOTHBIX, © BO3HHKAIOT pasjiHuHble 3a6oJeBaHHs,
Ha3blBaeMble aBHUTAaMHHO3aMH, Takue, KaK IblHra, paxuT, Ied-
Jarpa u Ip.

Ho HenaBHero BpeMeHH OOIIENPHHSATEIM CYHTAJOCh MPEACTAB-
JIEHHE O TOM, 4TO eJHHCTBCHHON (QyHKUHell BUTAMHHOB B OpraHusMe
SIBJISIETCsT NpejoTBpalleHue 3a6osieBaHUl aBHTAMHHO3HOrO Xapak-
Tepa, B CBS3H C YeM IpPHUMeHeHHe BHTAaMHHOB OrpaHMYHBAaJOCh
npenynpexaeHneM 3a0osieBaHuil, BO3HHKAIOMUX HA IOYBe BHUTa-
MHHHOH HEAOCTAaTOYHOCTH.

He orpuuas sT1o#f BaxHOH poJiM BUTAMHHOB, COBETCKHE YUCHKE
BMeCTe C Te€M C IOJIHOH OYeBHAHOCTBIO HOKA3aJH OrPaHHYEHHOCTH
sroro npejcraBnaeHus. Okxasajoch, YTO BHTaMHHbl He TOJBKO
NpeLoXPaHsIoT OPraHu3M OT aBHTAMHHO30B, HO H 06/1afai0T BhIpa-
#KEHHOH CNOCOOHOCTBIO «IOBHINIATHY MHOTHe KH3HEHHBbIE CBOMCTBA
oprasusma, yayuuas o6MeH ero BeLlecTB.

[TpumMepoM 3TOro MoXKeT ClyKHTb GOJIbILOE 3HAYEHHE BHUTAMHU-
HOB [Jis] MOAAePKAHKS U YKDPEIIeHHs] HMMYHHBIX CBOHCTB OpraHus-
Ma, ero HeBOCTIPHUMUHBOCTH K 3a6oseBaHuaM. OKa3anoch, 4To CHO-
COGHOCTb OpraHnaMa BBIpAaGaTEIBATh CHEUH(HYECKHE 3ALIUTHLIE
BCLLUECTBA, BO3HUKAIOLKe B OTBET Ha NOMajaHue BO BHYTPb Gakre-
PHAJBIBIX KJIETOK, TOKCHHOB K T. 1., B CUJIbHOH Mepe MOBHIIACTCH
IpH cvMcTeMaTHyeCcKoM nortpebJ/eHnH A0CTATOYHO GOBIINX 103 BUTA-
MHUHOB. DTO yKasplBaeT Ha BaXKHYIO POJb BHTAMHHOB B mpelynpe-
Kneduu 3aboseBanuii. ORHAKO CJIENyeT YUecTb, YTO Takoe OelCcTBHe
BUTaMIIHOB NPOSIBJSETCS He MPH MHHEMAJBbHOM HX NOTpebJ/eHHH,
CnocoGHOM 3aLIMTHTh OPraHKH3M OT aBHTaMMHO3a, 4 NPH CHCTeMa-
THYECKOM BBELEHMH B OPTaHH3M N03, O KpaiHeli Mepe B 2—3 pasa
NPEBOCXOASIUNX MUHHMAJMbUBIE,

BaxHoe 3HaueHte NPHOGPETAIOT BUTAMHHbI B OAHSATHH TPOAYK-
THUBIIOCTH XIBOTHOBOACTBA. OCOGEHHO CYIeCTBEHHOE 3HAUEHHE AJf
KUBOTHOBOACTBA HMeloT BuTaMuHbl A, D u Bie, a Ans nrtunenon-
CTBa, KpOME TOro, BUTAMuH B,.

B cBfA3u ¢ 3THM HEOOXOMMMO yKa3aThb, YTO B TAKHX CTPAHAX, KaK
CIIA u Anranus, npHMeHeHHe BUTAMHHOB B JXHBOTHOBOJACTBE MO-
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CTHIVIO 3HAYHTEJIbHBbIX MACIITAGOB H C KaXABIM IrofoM GHICTPO pac-
wupsercad. B 1954 roxy 8 CHIA 6euto mpousseeHo okoso 50 T
CHHTETHYECKOro ButamuHa A. M3 atoro xo/smuecTBa Ha HYXXAB XKH-
BOTHOBOACTBA ObIJIO HCMOJ/B30BAHO OKoJo 20 T. B aToit ke crpaue
putaMud D npuMeHsieTcsi B NTULEBOJACTBE B KOJNHUECTBAX, MpPEBbI-
IAIOUIUX ero MpHMeHeHHe AJs MUIIeBbIX llenell B 3—4 pasa. Oco-
O¢HHO 6OJIBLIOTO Pa3BUTHS AOCTHIVIO 3[eCh NPOH3BOACTBO KOHIEH-
TPAaTOB BUTaMHHA Bis, Taxkxe HCHO/b3YeMBbIX IJIS HYXK[, KUBOTHO-
LOACTBA.

MHoOrouucIeHHBIMH 3KCIEPUMEHTAJbHBIMH JaHHBIMH yCTaHOB-
JCHO, YTO KDYMHBI poraThiii CKOT 3ayacTylo CTpajaer B De3KoH
dopMe oT HemocTaTKa BHTAMHHA A M 3TO BeleT K YTHETEHHIO
yTPOOHOrO pas3BUTHA MJOAA, NMOBBLIIEHHIO NMPOLEHTA SIJIOBOCTH KO-
poB, yBeJHUYEHHIO YHCaa BEIKuAblIe. B pesyabrate oT KOpOB,
cTpajamolux A-aBHTaMHHO30M, POXKIAETCS XMJI0e H MaJNo XKH3He-
crnoco6Hoe noromctso, I1puem ButamuHOB A u D B BuIe phIGbEro
AKHPa MM KOHUEHTPATOB MPHUBOLHT K OBICTPOMY YJydlLIEHHIO CO-
CTOSIHHSI U BBI3JIOPOBJIEHHIO MOJIOJHSKA.,

OueHb HArJIAAHO NEMOHCTPHPYIOT ACHCTBHE BUTAMHUHOB OIBITHI
sI. M., Bep3auna, npoBeieHHble B HHCTHTYTE 300TEeXHHH AKaJeMHH
nayk Jlarsuiickoii CCP, no BEIpalUMBaHUIO TEJIST HA CHITOM MOJIO-
Ke, HO C BKJ/IIOYEHHEM B DAalHOH MOJIOZHSIKA HEOOXOMMMBIX KOJIH-
yecTB BUTaMuuoB A u D. OnbiThl, NpoBeieHHbIE B TeUeHHE HECKOJb-
KHX JIeT Ha COTHSIX TOJIOB. JKHBOTHBIX, MOKAa3aJsH, 4TO TeJATa NpH
TAaKOM KODMJIEHHH HE TOJIbKO HODMAaJIbHO pa3BHBAJKCh, HO H MeHb~
e ObIK MOABepiKeHb! 3aboseBaHUsAM, a B AajibHelileM o6aaxaju
GoJsiee BEICOKOI NPOAYKTHBHOCTBIO. Pe3ysbTaTel 9THX HCCIeN0BaHUE
MO3BOJISIOT CHH3HTb 3aTPaThl LEJBHOrO MOJIOKA MNPH BHINONKE O
80—100 Kkr, ckapMmJHBaeMbIX JHIIb B NepBhle JHU KU3HH, H CIKO~
HOMHTb Ha BBINOIKe OXHOrO TeJeHKa mpuMepHo 12—14 Kr cJuBOY-
HOTO MacJja, 3aTpauuBag Ipu 3ToMm Bcero 1 r puramuna A u 15 mr
puraMuHa D.

He Menee oGHazexuBaloLIue pe3ynAbTaThl LAeT NPHMEHEHHE BH-
TAMHHHEIX TpernaparoB B OBLEBOACTBE, CBUHOBOACTBE H MTHIE-
BOJICTBE.

[TepenoBble cOBXO3bl M KOJIXO3BI, WIHPOKO HCHOJB3YS HOCTHKE-
HHSl COBpEMEHHOfl GHOXHMHH, C YCIIEXOM NPHMEHSIOT KOHUEHTPAThl
BHTAMUHOB B XHBOTHOBOACTBE. Tak, B 1954 rony B coBxose «3HaMsa
OxTa6Gpsi» ¢ MCMOJb30BAHHEM BHTAMHHHBIX NpPENaparoB OHLIO OT-
kopmiaeHo 32200 rosnoB, a B NOAMOCKOBHOM COBX03€ HMeHH
X-netua Oxtabpst — 16 986 rosoB KpymHOro poraTtoro ckora.
XapakTepHo, uTo 06a COBX03a JOOHJMCH BHICOKHX NOKasateself no
maryJy u crajnu yyactaukamu BCXB.

[1IupoKo KCIOJb3YIOTCS KOHIEHTPATE BUTAMHHOB /s o6oraiie-
HHSl DAlMOHOB NTHUBE HAa TaKHX NepenoBhlX NTuledabpukax, Kak
Bparuesckas, Tomununckas, Kynuesckas u Apyrue, rae exeroaHo
OJIy4aloT B CPEAHEM OT Kax[oi HecymkH okoJo 200 auu. .
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OcHOBOII Bcex MepONpHATHH, HAaNpPaBJEHHBIX Ha TMOBbILEHUE
NPOAYKTHBHOCTH KUBOTHOBOACTBA, SIBJSETCH CO3NAHUE MPOYHOI
KODMOBO#1 6a3bl, TO €CThb OfecrneueHue KHBOTHBIX BO BCe BpeMeHa
roga JOCTATOYHO PAa3HOOOPA3HBIMU MOJIHOUEHHBIMH, BbICOKOMNHTA-
TeJbHBIMH KOpMaMH, B TOM YHCJe H BATAMUHHBIMH,

Hau6osnee sddektuBHbIl NMyTh pelieHnss mpoGjeMbl BUTAMHM-
HOrO MUTaHHsl KUBOTHBIX M BMECTe C TeM OGoralieHdsi NpOAyKTOB
JKMBOTHOBOJACTBA BHTAMHHAMH 3aKJ/IOYAeTCs B COYETAHUH MPHMeHe-
HHUSl BUTAMUHHBIX NIpenapaToB C UCINOJIb30BAHMEM MPHPOAHBLIX KOP-
MOB, 6oraTblXx BUTAMHHaMH.

C ToukH 3peHHs yBeaHUeHHsT pecypcoB ButaMuua A ocoGoe 3Ha-
yeHHe NpUoGpeTaeT pasBHTHE CH/IOCOBaHHS, KaK OCHOBHOTO CIO-
coba coxpaHeHMsI KapoTHHA B KOpMax, palMOHAJH3alHs TeXHOJO-
THH CEHOCYIIeHMsi, paclIMpeHHe MOCeBOB KYKYPY3hl, MOPKOBH, COp-
TOB ThIKBBI, GOraToli KapOTHHOM, OPraHK3alHs 3eJeHOro KOHBeiepa,
TO ectb OecriepefofiHOro CHaGXKeHHS KHBOTHBIX 3€JIEHBIM KOPMOM
B BeCEHHe-JIeTHe-oceHHee BpeMsl.

Bumecte ¢ TeM Heo6X0AMMO TPHHATh PeLIMTENbHbIE MEpH K yBe-
JIMYEHHIO B IIECTO! MATHJIETKE MPOMBILIIEHHOrO INPOH3BOACTBA BH-
TaMHHHBIX TPenaparos.

B sroit cBsi3u GosbINON HHTEpec NPeCcTaBJAIOT HCCIeN0BaHHA,
npopenenusle B. H. Bykunem B MHcTHTyTe OGHOXHMHH HMeEHH
A. H. Baxa Axanemuu nayk CCCP, noxkasaBuine, 4To OTXOAB pHIG:
HOM M NMHLIEBO#A NPOMBILIIEHHOCTH, B YACTHOCTH Pa3/IHUYHBIX MHKPO-
GHONIOrHYECKHX NPOU3BOACTB MPEACTABJASIOT COOOH HencyeprnaeMmble
NDUPOAHEIE DeCypchl AJs NPOH3BOACTBA BHTaMHHOB. Hapsay c¢
atuM B Jabopartopun B. H. Bbykuna paspaGoranel MeToas! H3BaetUC-
HHS1 BUTAMHHOB M3 Pa3JHYHOTO NMPHPOJHOTO CHIPbS H HX KOHIEHT-
pupoBaHus. Bcecolo3HbIM BUTAMHHHBIM HHCTHTYTOM pa3paboTarbl
MeTOAbl MOJYYeHHsI CHHTETHUECKHX NpenaparoB BHTAMHHOB.

JlaHHble HAYKH H NepelloBOro OMNbITa MOKAa3blBAalOT, YTO NpHMe-
HeHHe BUTAMHHOB MO3BOJISIET He TOJIBKO NoJHee c6epeus NoroJosLe,
TO €CTb YMEHbLINTh 3a60/1eBaeMOCTb H NaJeXK CKOTa, HO U OAHOBpEC-
MEHHO CYLIeCTBEHHO NOBBICHTb NPOAYKTHBHOCTb XHBOTHLIX, a Tax-
e YJy4IINTb KayecTBO MPOIYKTOB XKHBOTHOBOACTBA.

MapKcuCTCKO-JIEeHHHCKO® M0JI0KEHHEe O B3aHMOCBSI3H H B3aHMO-
06YCJIOBJIEHHOCTH TEOPHH U NPAKTHKH OTKPBLIO [CPES BCEMH OTpac-
JIMH HayKH, B TOM 4HCIe M meped OGuHOXHMHell, JuUHpOKHe
NEPCHEKTHRLl B CMEIC/JE NO3HAHHSI OOBEKTHBHBIX 3aKOHCMEpPHO-
crei OOMeHa BeleCTB H yNpaBJeHHs GHOXHMHUYECKHMH Mpo-
LCCCaMH, JIeXKAlIMMH B OCHOBE TEXHOJIOTHI O06PabOTKH MHIIEeBLIX
npoaykToB. OHO CBIrPaso HCKAIOUUTENbHYIO POJb B CO3NAHHH eAHH-
cTBa GHOXHMHYECKOH TEOpHHM M MPAaKTHKH, B MOAYHHEHHH TeopeTli-
YecKUX HCCJEIOBAHMH aKTyaJbHLIM 3a4ayaM COBPEMEHHOro mnpo-
H3BOJCTBA, COCOGCTBOBAJIO TOMY, YTO BONPOCH! [POH3BOACTBA SIBH-
JIHCh MCTOYHHKOM HAYYHOTO TBOPYCCTBA.

Bcsidecky MPUBETCTBYA yKpelJieHHe CBSI3H HayKH C NPOU3BOI-
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crsoM, A. H. Bax ykassiBaJ, uro TecHeilias B3aUMOCBA3b HAYKH C
colMaNiCcTUYeCKo! NPaKTHKOH mpeacTaB/seT coboli caMoe BaxHOe,
caMoe IVIaBHOE YCJIOBHe JajibHEHIIMX YCNEXOB B 00J1aCTH COBEp-
ILIEHCTBOBAHKS NPOHM3BOACTBA M Pa3BUTHA CaMOH HayKH.

Hu omHa oTpac/p NpOMBILIJIEHHOCTH He CBsi3aHa TaK TeCHO H
OpraHuueckn ¢ GHOXMMHCH, KaK nuilesast npombiunienHoctb. Co-
BpeMeHHas TeXHOJIOTHS MPOH3BOACTBA MHUIIEBHIX NPOAYKTOB B OCHO-
Be CBOeH sBJIsieTCs GHOXHMUUYECCKOf TeXHOJIOTHeH.

BmecTte ¢ HeyKk/JOHHBIM POCTOM G6J1arocOCTOSIHUA TPYHMALIHXCS
Coserckoro Colo3a nosblmaiorcss ¥ TpeGoBaHHs, NMpeXbsBlseMble
MMH K Ka4eCTBY IHLIEBLIX IPOAYKTOB. Bce 3TO BBIABHTAET MNEpPER
COBeTCKMMH GHOXHMHKAMH 3aJauy HayuHOro o6OCHOBAaHHS H KO-
PeHHOM palUOHaJH3aLKH CyllecTBYyolLIell, @ TaAKXKe CO3AaHUA HOBOH
TEXHOJIOTHA MNPOH3BOJCTBA MHIIEBLIX MPOJLYKTOB.

CoBerckass GHOXMMHS NpOKJajAblBaja NyTH pPa3BHTHA TaKHX
oTpacyeil NMHIIEBOH ¥ MEeAULHHCKOA NMPOMBILIJIEHHOCTH, KaK Npous-
BOJACTBO JIMMOHHOH KHCJIOTBl H JIeKAPCTBEHHBIX BeIeCTB GHOJOTH-
YeCKOro INPOMCXOXKAEHHS, yCOBEepIIEHCTBOBala NepepaboTky Taba-
Ka, MPOM3BOACTBO uas, padpaforaja HayyHble OCHOBH XJeGomede-
HUSA U T. 1.

I'nyGoxoe 3HaHuHe 3aKoHOMepHocrell HeficTBusi (epMeHTOB B
JKHBBIX OPraHH3Max IO3BOJIMJO COBETCKHM OHOXHMHKAM I0Ka3aTh,
UTO B OCHOBe TEXHOJOTHH psla NPOHU3BOACTB, MMEIOLIHX JeJo ¢
ChIpbEM DACTHTEJBHOTO HJM 2KHUBOTHOTO NPOHUCXOXKJEHUS, JIEXKHT
6uojioruueckuit Kartanus, IDTO OODBSCHSETCS INpexkIe BCEero TeM,
YTO TAKOE ChIpbe, KaK, HalpuMep, AroJnl BHHOrpazna, KOPHH CBEK-
Jibl, 3epHa 3/1aKoB, KJIyOHH Kaprodessa, TabauHble U yalHble
JIUCTbsl, OPTaHBl W TKAHH PAa3HBIX JKHUBOTHBIX, H JApyrue oGBek-
Thl GHOJIOrHYECKOr0 IPOUCXOKICHHUS, CONEPIKUT pPasHooOpasHble
(pepMeHTHI.

B mpouecce TexHOJOTHMYeCKOi mepepaGoOTKH Chipbs GHOJIOTHYE-
CKOro TIPOMCXOXKJEHHS KHMBble TKAHU Pas3pyllaloTcsl, HO COAEpPXKa-
muecss B HHX (peDMEHTHl COXPaHSIOTCS B aKTHBHOM COCTOSIHHH.

B BuHorpamHoM cycie, gepmeHTHpYIOLIEMCSA Yae, TeCTe U APY-
rux oObekTax (EepMEeHTH YCKOPSIIOT M HaNpaBJsIOT XHMUYECKHe
peakiHHU, KOTopble MPHAAIOT ChIPbI0 KaueCTBO FOTOBOrO NPOAYKTA:
Haa/exallyio yCcBoseMoCTb, BKYC, apoMar.

Hayuneit asajiu3 numeBoii TeXHOJOTMH DACTHTENBHOTO H KH-
potHoro ceipbst npuBea A. H. Baxa kx BBIBOLY, 4To TOJNBKO Ha
OCHOBe TIJYOOKOro HMOHUMaHHsi HeHCTBHSA (DePMEHTOB MOXKHO Hei-
CTBUTEJIBHO PalMOHAJNBHO YNPaBASATh TEXHOJOTHYECKHM IIPOLECCOM
MPUTOTOBJIEHUS THIUEBBIX MPOAYKTOB, NOJYy4as IMPOAYKTH TOJBKO
CcaMoro BBICOKOTO KayecTBa.

DTy NMoJOXEeHHs HalJH B Halllell cTpaHe MJIONOTBOPHYIO MOYBY
N7 CBOEro Pa3BHTHUSl H NPHMEHEHHs HA NPAKTHKE B NEPHOM CO«
[HAJUCTHIECKOH HHAYCTPHANIH3AUHH, KOPEHHOH pEeKOHCTPYKLHH
[IPOMBUILJIEHHOCTH, KOJIJIEKTHBU3AUUH CEJIbCKOro X03flicTBa W MOLJ-
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HOTO Pa3BHTHS Ha 3TOM OCHOBE BCEX oTpaciiell NMHULIEeBOf MpoMBbILI-
JIeHHOCTH.

Bopb6a ¢ norepsmMu B npouecce y60PKH, XpaHEHUsI H TPAHCIOP-
THPOBKH CeJIbCKOX03HCTBEHHbIX NPOLYKTOB NPHOGPETAET HCKJIOUH-
TeJIbHOE 3HaueHHe B NOAHATHH 0OOLIeH NPOLYKTHBHOCTH CeJbCKOro
X03sHCTBA.

[TosTomy BaxkHOe MecTo B paboTax COBETCKHX GHOXHMHKOB
3aHuMaer paspaboTka Hay4yHbIX OCHOB XPaHeHHS NpPOAYKTOB 3eMJie-
Aesusi ¥ KUBOTHOBOACTBA. Tak, HampuMmep, UCmosib3ysl 3HaHHE 3a-
KOHoMepHOcTedd oOmena Bewecrs, B. JI. Kperosuu B compyxecrse
C TEXHOJIOraMH pa3paboTall palyOHa/bHble PeXHUMbI CYILIKH H Xpa-
HEHHSl CEMEHHOT0 M IIPOJOBOJILCTBEHHOrO 3epHa. PesysabraThl 3THX
HCCJIEIOBAHUI HMEIOT BaXKHOe 3HaueHHe OCOGEHHO /IS TeX paio-
HOB, TIe CyllKa cBexkeyGpaHHOro 3epHa siB/sieTcs1 00s3aTesIbHOM.

[Ipucrynas k paspaoTke TEOPETHUECKHX OCHOB HaiHOro Impo-
uspoactea, A. M. Onapun eme B 1935 roxy nucas, uro B 60Jb-
IIMHCTBE MHILEBLIX [POM3BOJACTE MOXKHO PasjIMUHTbL JBa OCHOBHBIX
srana. Ha mnepBom 3rtame chipbe paCTHTEJNbHOTO HJH KHBOT-
HOTo MPOHCXOXKAEHHd, MocTynailee Ha ¢abpUKy H/IH 3aBOJ, NMOA-
Bepraercst onpeleseHHON (U3HUECKOH, yalle BCEr0 MEXaHHYECKOH,
oGpa6oTke. JKuBble KJIETKH pa3pyuIaloTCs, H HX COAEPIKHUMOE CMe-
LIHMBaeTcs B 6oJiee UM MeHee OJHOPOAHYIO MACCY, TaK Ha3blBaeMyIo
aBTOJNIMTHUECKYIO cMechb. BTopoil atam npoH3soAcTBa — (epMEHTa-
LM 5TOH CMeCH, B XOAe KOTODOIl ChIppe IpeTepleBaeT COOTBET-
cTByIOIIMEe GHOXHMHUYECKHE H3MEHEHHS, OT KOTOPHIX 3aBHCHT Kaue-
CTBO NOJy4aeMOro roTOBOTO NMPOAYKTA.

Ha neproM aTane mpou3BoACTBA UEPHOroO Yast MOCJe NpeaBapH-
TeJIbHOH MOATOTOBKHM W 3aBSJINBAHHS YaHHBIA JIMCT pa3faB/HBAIOT
M CKpyuMBalOT Ha poJjuiepaxX. [Ipu 3aBsyMBaHUM TPOUCXOAHUT I10-
BBILICHHE AKTUBHOCTH (DEPMEHTOB U CO3JAI0TCs GJaronpHUsITHBIE
yCJIOBHA AJIsT KX JNEHCTBHSI B aBTOJUTHUecKoll cmecH. JIHcTbs mpH
3TOM DaspyllaloTcsd, W NOJydeHHas Mmacca mojsepraercss ¢epMeH-
TaUHMH, KOTOpas M fBJAETCS OCHOBHBLIM 3TallOM 4YaiflHOro IPOH3-
BOZCTBA.

B xone depMenTanuu conepkuMoe K/IETOK JKCThEB Yasi mpeTep-
nieBaer ray6okue u3MeHeHHd. B wacTHoCTH, comepakallnecs B KJjeT-
Kax AyOWJIbHBIE BelllecTBa OKHCJAIOTCS, NoJudeHo b yafiHoro Ju-
CTa MOJBEPraloTCcsl OKHCJEHHIO ¢ o6pa3oBaHHEM XHHOHOB. 3aTeM
fIDH YYacTH¥ XHMHOHOB IHPOHMCXONMT OKHCJIEHHEe BELIECTB, HCIOJb-
8yeMHIX B Ipoliecce AbIXaHUs, H 00paTHOE BOCCTAHOBJ/IEHHE XHHOHOB
¢ obpa3oBanyem uaiiHoro karexusa. Ilpu masbHelwe#i cdepmenra-
LMK XHHOHBEI MPEBPAIIAlOTC B KOHJEHCHPOBAHHBIH TAHHHH.

CiienoBare/ibHO, BO BpeMsl MeXaHHuecKoit o6paboTKH, NpUBOs-
el K paspylleHHIO JUCTa, B NMOCJEIHEM BCJEACTBHE HADYUIEHHS
LEJTOCTHOCTH KJIETOK COBEpHIAIOTCS CYIeCTBeHHble GHOXHMHUECKHE
npespailleHusi. B pesy/ibrare aTHX mpoueccoB M 06pasyloTCs MUT-
MeHTHI, NpHJalouie TEMHBIH LIBET YaiiHOMY HACTOIO.

TakoBa cosjaHHass COBETCKMMH YYeHBIMH GHOXMMHYeCKast TE€o-
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pHs 4afHOro NMPOM3BOACTBA, BCKPHIBINAS CYLIHOCTb fpespauleHuf,
B pe3yJbraTe KOTOPBIX YaHHBIH JUCT mpuobGpeTaer CBOACTBEHHbIS
roTOBOMY NPOAYKTY BKYC, IBET ¥ apOMar. YCTaHOBJIEHHEe OObEKTHB-
HBbIX XHMHUYECKHX IMOKasaTesedl 4aiHOro NPOM3BOACTBA MO3BOJIHU/O
CYLHTb O TOM, KaKdX M3MEHEHHH B XUMHYECKOM cOCTaBe HJH 00-
uleM COCTOSIHMM YaHHOro JIMCTa Ha KaxJAoH CTaguu ero mepepa-
6OTKH J0JI2KeH NOGHBATBCS TEXHOJIOT.

CoperckuMu yueHbIMH OblI HpeasoxeH GHOXHMHYECKHI KOH-
TPOJIb, NPHMEHsIeMBIH HbIHE BO BCeil OTedeCTBEHHO! 4aiiHOH mpo-
MBILUIIEHHOCTH KaK TOYHBIH CIOCO0 PYKOBOACTBA TEXHOJOIMYECKH-
MM ONepauusiMy TpH MosydeHHH depHoro yasg. O BbICOKOH 3(dek-
THBHOCTH OHOXHMHYECKOTO KOHTPOJISl, OCYILECTBJISAEMOro yxe B
TEYeHHEe HEeCKOJIbKHX JIeT, CBHUAETENbCTBYET 3HAuuTeJbHOE YJIyd-
lleHHe KayecTBa IOTOBOH MPOAYKIUHAH.

Buoxumuueckass Teopust YaliHOro HPOM3BOACTBA NPOAOJKAET
pa3puBaTbCS M COBEPLIEHCTBOBATbCA. MHOrme uccjienoBaTesnu Apy-
THX YaeNpOu3BOASILIKX CTPAH HAYT HbIHE MO MyTH, NPOJOXKEHHOMY
COBeTCKUMH YUEHBIMH.

YcTaHOBJeHHe 3aKOHOMEDHBIX CBsizelf B mpolecce GuoJoruye-
CKOro o0MeHa BeILEeCTB OTKPBLIO MIHPOKHE BO3MOMKHOCTH MJis pas-
BHTHS H IPYTHX oTpacJsell NpOH3BOACTBA, B OCHOBE KOTOPBIX JIEXKHT
GHOXUMHYECKAS] TEXHOJIOTHS,

CyliecTBeHHbIe PE3yJbTAaThl MOJYYEHbl COBETCKHMH YYEHBIMH
B TabauHofi, X/1eGonekapHOd, BUTAMUHHOMA, BHHOARILYECKOI! I APY-
THX OTPAC/IfiX MHUIEBOH MPOMBILIIEHHOCTH,

*
**

HoBble HCKJ/IIOYATEbHO WIMPOKHE INEPCIEKTHBB OTKPHIBAIOTCHA
nepef COBETCKOH HAYKOH B CBSI3M C HCTOPHYECKHMH peIleHHAMHU
XX cbespa KIICC.

B 3TuX pelleHHsIX HaMeyeHa GoeBas MpOrpaMma IBHXKEHHS Ha-
weil CTpaHbl M0 MYTH K KOMMYHHM3MY, NajbHeHllero moabemMa Bcex
oTpacieil NPOMBILJIEHHOCTH X COLHAJNHCTHYECKOro CEeJbCKOr0 XO-
35[CTBA.

B cBs3u ¢ 3TUM Iepe] COBETCKHMMH OHOJIOraMH, B 4acTHOCTH,
nepes OMOXHMHKAMM BCTalOT CepPbe3Hble 3amayd B 06acTH Gopb-
6bl ¢ GOJIe3HSAIMH KHMBOTHBIX M pacTeHHH, MOBBLIIEHHS TPOLYKTHB-
HOCTH DPACTEHHEBOACTBA H JXHBOTHOBOJACTBA, pPa3paGoTKH HOBHIX
IIPUHIHMIOB XPaHeHHs H nepepaGoTKH ChIPbSi PACTHTENBHOIO H XH-
COTHOTO MPOHMCXOXKAEHHUS,

CoBeTckrue GHOXHMHUKH OTHAIAYT BCIO CBOIO 3HEPrUio, 3HAHHS K
OMBIT [JIS1 OCYLIECTBJICHHS 3aaay, NocTaBjJeHHbBX XX Cbe3goM
KIICC nepen oTeuecTBeHHOH HaYKOI.
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