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JIJIL  COBPEMEHHOTO YEJIOBEKA IICPCOHAJIBHBIIL  KOMITBIOTEP
SIBJISICTCA OJIHUM M3 CITOCOO0OB MoiydeHus uHpopmaimu. CeroJHd Ha
PBIHKE HMH(POPMALMOHHBIX YCIIYT JOBOJIBHO MHOTO YUEOHBIX IPOrpaMM,
B T.4 IO OHOJOTHH. AHAJIN3 COACPKAHUA JaHHBIX [IPOTrpaMM
CBUJICTEIJIBCTBYET O HEJOCTATOYHON HAYYHOCTH U HAUJIHOCTH 3THX
pepceuil. Ilenpro JaHHOI padoOTBHI ABIAETCA pazpadoTKa SIEKTPOHHOM
BESPCHH OJIHOM M3 BEAYILMX T€M OOIEeH OHMOJIOTHH - OHOCHHTE3 OCIIKOB.

I[JIH HAOCTIHOKCHIA ITOCTaBJICHHOM LOCIH pCIIA0TCA CICAYIOIHC 3a/J1a9H:
1

© 03/1aHHE IMMOAPOOHOTO CLICHAPHI OHMOJNOTHYSCKOTO CO/ICp KaHMA.
PDopMupoBaHHe 0a3bl JJIA CO3JaHHA CIaIoOB.
COopKa caiiJiop B IPE3CHTALHIO.

PSP PN BORHCAS1R00TH «BHOCHHTE3 OCIKOBY BBIIIOJIHCHA B
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bGaEHcunBadTO BUPYPRIBHSHH NIPTAHIPIIEIINS] CORIDBTIOHUD prafomec s
JKU3HEJICATEIILHOCTH  JIIOOOTO  OpraHM3Ma, pa3yMeercs, Kpome Oelka,

HEOOXOITMMbI U JIPYTUE COCAUHEHUS: BOJA, HYKICHUHOBBIC KUCIIOTHI, YIJICBOJBI,
JKUPbI, BATAMHHBI, MAHEPAJIbHBIE COJMM M T. JI. OJHAKO, PEMIAIOIIYIO POJb BO
BCEX Ipoleccax W SBJICHUSX >KH3HH HIrpaloT OCJIKH W WX IPOU3BOJHBIC,
BCJIEJICTBHE YETO UX HAJ0 CUUTATh TJIaBHBIMH HOCHUTCIISIMHU KH3HH. DTO M JIAJIO
ocHOBaHHE M.DHIENBCY €€ B TO BPEMs, KOIJa JaHHBIX O XHMHUECKOM
CTPOCHHMH OCJIKOB B (QHU3HOJIOTHUSCKUX (QYHKIHSIX OBUIO OYEeHb MaJlo,
COpMYJIUPOBaTh IMHPOKO HM3BECTHOE MOJIOKECHHE: K

CVINECTBOBaHHS OCJIKOBBIX TeJ». Onupasich Ha TOCTHACRTED COBp%m:Hﬁﬂﬁ@(ﬁdy
ecTecTBO3HaHUS, O.DHreiabC 3aJ0XKUJI HayuHbC (PHIOCOPCKO-TCOPETHUCCKHUE
OCHOBBI TPEJCTABICHUN O KM3HM M O€JIKE KaK O €€ caMOM CVIIECTBEHHOM
« @.DOHrensca
HOAHBRISID Mo PRBPSaedBiteiie» coBpMBHIABHOCTE HOASPRUEC KON  XHUMHUEH,
MOJICKVJISIDHOM  OWojioruei W OMO(H3MKOH, pacmoiaraloiiuMu  Ooliee
Pa3HOCTOPOHHHUMH DKCIICPUMEHTAIbHBIMA JIAHHBIMH KaK O XHMHUYECKOM
CTPOCHUH OCJIKOB, TaK U 00 HUX POJIM U 3HAUCHHUH B KU3HEHACATCIBHOCTH, YEM
Hayka BpeMeH @.OHrenbea (1820-18935 ).




O01as xapakTepucTUKa 0€JIKOB U UX POJIb B
OpraHmsme

hessamd THOPHBQIGT P TEROTREE bIG HOTOrHUECKOE

5 4 DI D [ [ ) « P21V

NICPBBIN, BaSKHCHIIIUM ).
SspanerinmsiSuk TepraH HpMdead SoubiigcOGBRRBE 0¥ waskepiFifroPx - yixe

ok0J10 50 ThIC., a B OpraHU3Me Y€JIOBEKA UX OKOJIO 5 MJIH.!

b By B & bHIOBBLHR EMHBRTeax] YRk Y HesPRYN B Be3 Geikon

JKH3HDb KJIICTKH HCBO3MOXKHA.

1.CTppHeBH HafH (PyHFEHAMY DOBROBSIBIBOTPMBHON UacTbIO BcEX vacTei
opranu3sMa. OOyCIIOBJICHA TPOYHOCTHIO HX MOJIEKYIL

2.DepMcHTATHBHASL - OCJIKH YCKOPSIOT TEUCHHE BCEX XHMHUUCCKUX PCaKIUH,
HEOOXOJUMBIX JJIS 3KH3HU OpTaHH3Ma.

3.JlpuratenpHas - OCIKH OOCCIEUHBAIOT COKPAIIICHHE MBIMICYHBIX BOJIOKOH H
HHBIC (DOPMBI JBUKEHHS OpTaHH3MA

4. TpancnopTHas - OSJIKH IIEPSHOCT pa3IMuHbIC BEIECTBA BHYTPH OpraHU3MA.

O6ycnoBieHa aMpOTEPHOCTHIO HX MOJICKYJL
5.
SHePRAEHIGICKAs - PacICIIICHHE OcJIKa CIIYKHT HCTOUHHKOM SHEPTHH JJIA

6.331[{HTH35[ - OenKu PaAcCIIO3HAOT H VHHYTOXAIOT OIlaCHBIC IJIA OpraHHu3Ma 2

-
<
°
9
d
v
*®
°
>
a2
»
L@
*
- @
E
= @




LI

Tabnuua 1

®
9
-9
2
*
°
>
2
»
2
*
-
Ed
2

OcHOBHbBIE BHALI 0€JIKOB

DvHKIHHU

AT

ISP = 2 T2 2 TP ATTATTEO Do Tre A
1T JdbBab RONMTIOACH T bUIoOw

KOIIBEIT U TICPECB

Kommareun

['MaBHBEIA KOMIIOHEHT CYXOXUJIIAM, CBA30K U
XpdIra

OnacTuH

' maBHBEIM KOMIIOHEHT CTEHOK KpOBCHOCHEIX
COCYJOB

DepMeHTEI

Amumasa

IIpeBparmaeT kpaxMall B TIIFOKO3Y

JTHK-
IIOJINMEPA3a

OcymecTBIAeT peIyITUKALIIO MOJIEKY T
JHEK

CoKpaTHUTEb-
HBIE OeTKH

AKTHH
Muosux

MEIIIeuHOE COKpaIl[eHUE

TpaHcmopTHEIE
Oenku

["emormodun

[TepeHOCUT KHUCTIOPOS

CBIBOPOTOYHBLH
AL Oy MUH

HepeHOCHT FKUPHBIC KHCJIOTEL

["opMoHEI

Wncynun

Pervnupver norpedbiieHne TIIFOKO3EI

3amnacHele OenKn

Kazenn

Bemnok mMomoka

TokCHHEI

HeiipoTokcun

JlelicTByIOIIee HAYaI0 3MEUHOTO /14,
OIIoOKUpVeT Mepeauy HEPBHONO UMIVIILCA

SalUTHEIE OeTKn

WymyHOTIoOY N
HEL

He#iTpausyioT TOKCHYHBIE Uy KepOJHEIE
OenKun
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BrocunaTes OeJIKOB B JKUBOM KJIETKE

bios - xu3HB, synthesis-coequHEHHE) -

KJIETKAaX ¢ MOMOIIBIO (PEPMEHTOB H BHYTPHKJIETOUHBIX CTPYKTYP.
Kaxmast >kupasi KJIETKA CHHTE3MPYET COCTABILIIONIUE €€
BEIECTBA. 1IpHM M3yUYeHMH KJIETOK IO MHKPOCKOIIOM MBI BCEr/ia
MMeEM JIEJIO ¢ He)KHMBOM KJIETKOM, MO3TOMY CO3/aeTCs BIICUaTIICHHE,
YTO BCE CTPYKTYpHbIE WYaCTH KJIETKM HENOJIBHIKHBL, a 3TO He
COOTBETCTBYET JIEHCTBUTEILHOCTH. B 5KMBOM KJIETKE BCE HAXOJMTCS B
JIBUKCHHMH: JIBHUKETCs IMTOIIa3Ma, YBJEKas 3a coOoM MHOTHe
OpTraHOMJIbI, BEIIECTBA M BKJIIOUEHHST, aKTHBHO PabOTaroT pHOOCOMBI;
ITyJILCUPYIOT MHUTOXOH/IPHH; M3 SIpa CKBO3b MOPBI €70 000JIOUKH OT
JIHK  BeIXOZAT
uHpopManmio. ICTRMEIacICHK,  HECYHIHS Ko HABHCICIRAMHYEX X
IIpeBpALICHHM: CHHTE3, Paciia/l i IIEPEHOC BEIIECTB.

Hpouecc OHOCHHTE3A MOJICKYJI OeJIKOB OCYHICCTBJIACTCA
TOJIBKO B KHBOM KJICTKE.



(Cxema pacTUTEIbHOU Y 5KUBOTHOM KJIETOK

Jluzocoma

Anpo ¢ aapsimKoM

Pubocombi

JHJ0MmIa3MaTHYECKas




Y4acTHUKM OMOCHHTE3a MOJIEKYJ OelIKa
® JlezokcupHOOHYKIeHHOBASI KHCJIOTA —

#® Undopmannonnass PHK (marpununas'PHRY -

 “udopmanmo o 6enke.  Heeer
® Tpancnopraas PHK -

AMHHOKHCHOTBI - IMCPCHOCHYHUK aMHHOKHCJIOT ) CHHTC3a OciKa.

® ®epmeHTHI (e HAYERYL O KOB.

® peaxumii. YCKOPSIFOT TIPOTEKAHHE XHMHYCCKHX

® AnenozunrpudgocdopHasi KHCIOTA -
‘ HCTOYHHK SHCPI'HH.

HyKJIeI/IHOBbIe KHCJ/IOTHBI
‘ nucleus -, IMOJIVHHWJIK CBOC HA3BaHUC OT JIAT.

> mm&wqﬁwﬁmﬂﬁsﬁﬁwm&w& KJIETOK.

JE30KCHPHOOHYKIICHHOBHIC
MJMWM%H&M\WWI FOOCOSHIDE B dOUGION THICTY
® 3BEHbEB-MOHOMEPOB, Ha3bIBACMBIX HYKJICO TH/IAMHU.
L ® Hykicotu bl JIHK u PHK cxonaHbl B OCHOBHBIX
’M@W@EPE)EHHE Kaxxap1ii HyKJIICOTH COCTOUT H3 TPEX KOMIIOHECHTOB,
COCUHCHHBIX MIPOYHBIMH XUMHYECCKUMH ( KOBAJICHTHBIMH) CBSI3SIMHU.
PaccMmoTtpum cTpoeHue
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He30KCUpUOOHYKIIeMHOBasI KHCJI0Ta -
BEINECTBO B JKMBOM KiteTke. Momekyna JIHK sapisgebakKEREHRS1eM
HacJIeICTBEHHON MH(}OpMAaIUA KIeTKM W OpraHu3Ma B 1enoMm. M3
MoJIekyIel JIHK oGpasyercs xpomMocoMa. Y OPraHU3MOB KaxkJI0TI0

Ha KIeTKy. Jlisg kaxjporo OHMOJIOTHYECKOTO BHJA CTPOro
HEIIOBTOpUMAa W  HUHJUBHAyAIbHA W IIOCIEAOBATEIIBLHOCTD
HYKJIEOTHU10B B Moliekyie JIHK.

bsipodesekioToHONI KTy : RS0 sKBHINBY Ky IHOSHR eI TH THEIX
IIEIIOYEK, CKPEIUICHHBIX MEXIY COOOM BOJOPOTHBIMUA CBS3SIMU
A30TUCTBIX ~ OCHOBAHWUM  HYKIECOTHJIOB. Takyiw  CTPYKTYpY,
CBOMCTBEHHYIO TOJIbKO Mojdekyiaam JIHK, Ha3pBarOT JABOMHOMU
crmpainblo. [Ipyu 3TOM HYKIIEOTU/BI COETUHSAIOTCS JIPYT C JPYrOM
HECIIYYaHO, a u30uparelibHO W IlapaMd. ajeHuH (A) Bcerja
CTBIKYeTCS ¢ THaMUHOM (1), a ryanuH (I7) ¢ aTo3uHOM(
HYKICTHIOB K  U30updrersHOMY
CAWRAPNLT B Iapbl Ha3bIBA€TCd KOMIUIEMEHTAPHOCTHIO (
complementus- J1ar.

PacIIONOKeHbI MOy Mg o THsH® /[HipyB KOZpPHIX OCHABABHIOT

KOMIUICMCHTAPHBIMHW HUTAMI.
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Ha CBOMCTBE KOMILUIEMEHTaAPHOCTH OCHOBaHA
criocodnocts Mosiekyibl JIHK yaBauBarweed. [lporece yaBoeHus
JIHK HazbBaercs perummkanueii ( jar. replicatio- moBTropeHue).

TOYHOM  COONIOJICHUMA  HYKIECOTHIHON  IIOCIE/IOBATEILHOCTH
npoucxoaur camoyaBoenue Mosekyasl  JIHK. Ilpu  yuyactum
CIEIHAIBHBIX KIEeTOUHBIX (pepmerToB (JIHK-mmonmMepassr) aBotiHast
cirpainb JIHK BpeMeHHO packpyuyuBaercs, HUTH pacxXoldrcs u
KaXJ1as1 OJMHApHAas 1EIlb 10 IPUHIUIY XUMUYECKOTO cpoJicTBa (A-
T, T'-I1) npurdaruBacr K CBOMM HYKICOTUIHBIM OCTaTKaM W
3aKpEIUIICT  BOJOPOJHBIMUA  CBSI3AMH  CBOOOJHBIE HYKJICOTHJIBI,
HaxoJ/Inuecs: B KIeTke. lakuM oOpasoM, KaxJias IOIUIIECTHIHAS
IEIIb BBIIOIHIET POJIL MATPUIIHI JJI1 HOBOW KOMIMMEHTAPHOM! IICIIH.
B pesyabrare nony4darores JBe Moiaekyisl JIHK, v xaxaod u3 Hux
OJIHA [IOJIOBUHA IIPOUCXOMUT U3 POJUTEIBECKON MOJIEKYIEL, a Jpyras
ABJISIETCS. BHOBb CUHTE3UPOBAHHOM, T.€. JiB€ HOBBIE MouIeKyJInl JIHK
SABIIAIOTCS TOYHON KOIMUEH UCXOHOU MOJIEKYIIBL.



PermmJaamKaigms
(vamoernue) JJHEK.
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COJICPIKUTCACS B SJIPE, U TOILIA3ZME.
smuuator PHK: uHdopmaiimonnyio
/ 1K), NAHCHOTD 3 [ e 0 (p-P _ Bce
@ PHK yuactByioT B OnocuHTese Oenka. Monekyina PHK - oxHolenouHas,
- ® ona NPUHUMACT ONPEACIICHHYIO KOH(PUTypalluilo B IPOCTPAHCTRE.
#® Monekyna u-PHK umeer Buj cimpanu, a T-PHK-
KJIEBEPHBII JIUCT, HA OJIHOM KOHII€ KOTOPOrO MW@{ B OMIOHAQST -
TPUILIET HYKJICOTUJIOB, KOJUPYIONUNA aMUHOKHUCIIOTY, IEPEHOCUMYIO

® nannoit T-PHK.
. ®
® Morsgyit PHR- Haacipais p 8@9eiepgiiyio  uHdopMammio, a
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Tabmnuia 2

CpasaureanHas xapakrepuctuka JIHK n PHK

IIpnsHaku

JHK

PHK

MecToHaXOKICHHUE

SAnpo, MUTOXOHIIPUH,

S apo, MUTOXOHAPHH

B KJICTKC

XJTOPOILIACTEI

XJIOPOILIACTEI, pH6OCOMLI,
IUTOILIa3 MbI

MecToHaxXoKIeHHE
B ANPC

XPpOMOCOMBI

Snpeinko

CrpocHue
MaKpPOMOJIEKYJIbI

JIBOMHOM HEpa3BETBIICH-
HbIN JITHEHUHBIN ITOJIUMED,
CBEPHVYTHIH IIpaBO3aKpy-
YCHHOH CITHPAJILIO

OnuHapHas
IOJIMHYKJICOTHIHAS IICTIOYKa

MoHoMEpPLI

Jles OKCI/IDI’I6OHYK.]'IGOTI/II[I>I

PrOOHVKIICOTHIIBI

Cocrasn HYKJICOTH A

A3OTHCTOE OCHOBaHHUE
(IIypHUHOBOEC-aJICHUH,
T'YAHWH, TAPUMHUTAHOBOC-
THAMHH, [ATO3HUH), caxap
(me3okcupub03a); OCTATOK
(hoCchOpHOU KUCITOTHI

A30THCTOE OCHOBAHHE
(IIypUHOBOE-a/ICHUH, TYAHUH,
U PUMUIUHOBOS-THAMUH,
ypatiii), caxap (pubo3a);
OCcTaToK (POCPOPHOM KUCTIOTHI

Tu1bl HYKIICOTHI OB

AJICHWIOBBIH(  T'yaHHU-
sobii(I), THAIAIIO-
BbIM( 1), muTHaHI0BBIA( 1)

AJICHWIOBBIA(  T'YaHH-
oo (1), ypMIHITOBBIH(
UTHIAIOBBIH(L]) Y3
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[IpusHaku

JIHK

PHK

CBolicTBa

CnocobHa K
CaMOYIBOCHHIO TI0

He ciocoOHa k
CaMOV/IBOCHHIO.

IPHHIHITY
KOMILIEMEHTapHOCTH.
CrabuibHa.

JlaOunpHAa.

XuMHUecKas OCHOBA
XPOMOCOMHOT'O
reHEeTHUECKOTO MaTepHala
oAk CPHIC hipBpmarus
0 CTPYKType GEIKOB

HNuadopmanmonnas (n-PHK) -
nepenacT Ko HacJenCT-
BEHHOH MH(POpPMAIIUH O
NIEPBUYHOU CTPYKTYPE
OCJIKOBOM MOJICKYJIBI;
pubocomHas (p-PHK) -
BXOIHUT B COCTaB puOOCOM,
TpancnoptHas (T-PHK) -
IIEPEHOCUT AaMHUHOKHCJIOTHI K
pubocomam,
MUTOXOHJIpHaJIbHAS U
IJIACTU/HAS - BXOJAT B COCTaB
puOOCOM 3THX OpraHeILI.
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DepMEHTHI

fermentum —

RONOSBRS! IOTSI&TIEL, CHHTE3MpyeMble KIRDQWEHNE. IVEASHdImIe

MPOTEKAHUE XUMUUECKUX PEAKIUAM.

PRRMBHEDI CroSHEEOTPYLEKHERH X KTNVTHIATRIN pISRTOIDIS K1eTKe, HO
CaMH B 3TH PEaKUuu He BCTymnaroT. [IpucCyTCTBYIOT BO BCEX JKHBBIX
Ki1eTkax be3 yuactuss (epMeHTOB He OOXOIUTCS HH OJHA
XUMHAYECKasl PeaKiusl B )KUBBIX KJIETKAX U TKaHsX. Bce pepmeHTh
00n1a1al0T Creuu(PUIHOCTBIO ACUCTBUS, T.€. KaXKIbIA (epMEeHT
YCKOPSIET OJTHY PEAKITHIO MITA TPYIITY CXOJHBIX PEeaKIThii.
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AMUHOKHUCIIOTBI

Mogexnan aOeEdkuc o ANINME Pra:RMOHOMCAINMMOKARAKE LI  MeeTCS
KapOOKCHITbHAS Tpynma (- NH,). Hamaaue
B OJHOM MomeKyste KuéAof i MAveEeBRABTih T 06yCcI0BIMBAET HX
BBICOKYFO PCAKTUBHOCTb.
Mekay COCIUHUBIIMMHKCS aMUHOKHCIIOTAMH BOZHHUKACT XHMHYCCKAS
CBSI3b, Ha3bIBacMasi ICOITUAHOM, a OOpa3oBaBIICECS COCAUHCHUC
HECKOJIBKAX AMHHOKHUCJIOT HA3bIBAIOT MCTITHAOM.
npupoae  u3BectHO  Oonmee 150  pasnmmuHBIX

Buunoxucnor, HO IIOCTPOCHHH OCIIKOB >KUBBIX OPTaHH3MOB
Y4aCTBYIOT TOJIBKO BO.

i1t yao6cTBa aMUHOKHUCIOTH 0003HAYAFOT CUMBOJIAMH,
UCTIOIB3YSl OJHY WM TCPBbIC TPpU OYKBBI PYCCKOTO WM AHTIMHCKOTO
Ha3BaHMs aMUHOKUCIO0THL. Hampumep: ananun- AJIA wmm A.



CTpyKkTypHas

opmyaa
0-aMUHOKUCAOTHI.

22




AMHHOKHCJIOTHI, Y4aCTBYKOIIHE B IOCTPOCHUHU 0€JIKOB KUBbIX
OpPraHuU3MoOB

rg

AJTaHVH ¢ TpecoHUH
Bajaun Tupo3uun
JleHuH [ucreun

N3oaeiuH Acnaparvux
DeHnIATAHUH [ myramuH

MeTHOHUH AcmaparnHoBast KHCJI0Ta
Tpunrodan [ myTamMuHOBas KUCIIOTA
[IponuH JIM3uH

| B0Z000%051 ApruHuH

Cepun ['mctroun
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HesameHnMble aMWUHOKUCNOTHI
BblA€NeHbl XNPHbIM LLUPUGPTOM
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UCTO-
HIMISERIE G Bl KAK HRABTTIOIEMEIOT3 KOTOPOTO OHU
BIIEPBbIE ObLIU BBIENEHBI. Tak, acnmaparud OOHapy KUJIU B
1806 Ty TAMHUHOBY O
ROBY BroOK e acieananiead ¢iapuulp! (ot nat.gluten-kieii).
[{uctenH BriepBbie ObUT BbIAEIIEH U3 KAMHEH MOYEBOTO
my3bIpsi (OT rped. “LHUCTUC - MYy3bIPh). APrUHUH BIIEPBBIE
OBLI MOTyYeH B BUAE cou cepedbpa ( oT jar argentum-
cepeOpo). [ muuue Ha3BaH Tak 3a CIaAKUA BKyC (OT rpey.
“rmukuc’- cankuii). Haspanue “nednuH’ MpPOM30IIIIO OT
IPEYECKOro ClI0Ba “JIeMKOC - OeJIbIA U T. 1.
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IIMIICBBIX  IIPOAYKTOB. B IICPBOM CJIYUac aMHMHOKHCIIOTBHI HA3BIBAIOT

JUISL pa3HbIX OpPraHu3MOB pasziudeH. Hampumep, i Oelol  KpBICHI
HE3aMECHUMBIMUA SIBIIOTCS 10 aMHUHOKHCIIOT, ISI MOJOYHO - KHCJIBIX
Oakrepuii -16, mid denoBeka - 8. HezaMeHUMBbIE KHUCIOTHI OpraHU3M HE
MOXET CUHTE3UPOBATH CaM, a IOJIyYaeT UCKITIOUUTEILHO U3 IIUIIHU - pac-
TUTEITLHOU U JKUBOTHOIM.

O TP HTROB TEEH AP EMETE BT RIS R I SS THOTRP I Hp S TPOBHE 1D (ITIHOKHCITOT

B IIEIIIX.

(B OIIPRTEI L HORABHS QSRA REIE0 K eHM OHTKABIMUCC TEIPBRIAITUIX B HUX
AMUHOKMCIOTHBIX OcCTaTkoB. HauGoiee yacTo BCTpedaroTcs O€NKH,
priIrovarorye 100 - 400 aMMHOKHUCIIOTHBIX OCTATKOB, HO U3BECTHHI U

# Takue, MOJIeKyiIa KOTOphIX oOpazoBaHa 1000 u Goyee ocTaTKaMu.




OkabER SYHHREHETO THK NIRACAOBASCHIHQSIsE MOXKET CYIIECTBOBATE?
[lenTua, cocToAMUN U3 JBYX pa3HbIX AMUHOKHUCIIOT A U B, B 3aBUCUMOCTH

-4 OT TIOpSJIKa UX PACIIONIOKEHUS MOXKET UMETH TOIIBKO 2 M30MEPHBIE (POPMBI-
‘AB 1 BA.

Y nenrujga U3 3-X aMAHOKHUCIIOT

S ABC. ACB, BAC, BCA, CAB, CBAB u C yxe 10 6 H30MepHBIX (HOpM -

#® VY nenTtra U3 4eThIpeX Pa3IndHbIX aMAHOKHUCIIOT - 24 u30Mepa.

® rentuga 20 pa3HbIX aMHHOKHUCIIOT, YUCTIO BO3MOXKHBIX
Hesnicle PcoRsEnBa 2%10'°!

- JIts kaxkoro Oellka XapakTEepHBI OIIpe/elICHHAs IIOCIeI0BaTeIbHOCTD

4 aMUHOKHUCIIOT W HX 4uclio. JlBa Oeinka ¢ OJWHAKOBHIM HIIM OJIA3KUAM
AMUHOKHUCJIIOTHBIM COCTaBOM, HO C Pa3JIAYHON IOCIIEI0BATEIIbHOCTHIO
AMHHOKHCJIOTHBIX OCTATKOB O0JIaJal0T COBEPIICHHO Pa3HbBIMU CBOMCTBAMH,

- ® e TobKO XAMAYECKUMH, HO W OHOJIOTHYECKMMH. Jlake IepecTaHOBKa

#BCETO ML OJHOTO OCTaTKa AaMUHOKHCIOTHL Ha JPyroe MecTO B
AMUHOKHCJIIOTHOM IIellouke OCJIKOBOM MOJIEKYJIBI BEIEeT K OYCHb
3HAYUTEIIbHOMY H3MEHEHHIO CBOMCTB O€JIKa.

E
= @




[TocTaBLIMKY SHEPrUM 111 OMOCUHTE3a OCIIKOB

PHesHETES OSFERBACRREMMASHEPTOTPCOASHVCHRGRTIBEa  CryKuUT
aneHosuHTprdochopHasa kuciaora (ATD). B xak10¥ KICTKE UMEETCS
a0 mumtuapaa moiekyn ATO.

AT®- 510 HYKICOTHI, COACPIKAIIMI aACHUH, PUOO3Y M TPU OCTATKa
(dhochopHOIT KMCITOTHI.

@OepMeHTBI, OTIICITIAA OCTaTKH (POCHOPHONM KHUCIOTHI OT MOJICKYIIBI
ATO, obecrnieuynBarOT BBIACICHUC SHCPTHHU, KOTOPAs HCTIOIB3YCTCSA
AT BCCX IMPOLICCCOB X KUBHCACATCIIBHOCTH OPraHU3MOB, B T.YU. U JJIA
omocunTeza OciakoB. Cessum  octatkoB  (hoC(hOPHOUM  KHMCITOTHI
HAa3BIBAIOTCS. MAKPO3PTHICCKUMH,

Meapoaas Qe et RESPROSARGITITONM FHESTan
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B Rt TaKBOTaPHR D oP HESHMEFISRKEK OBARMRSHMEBIYATD 01HOTO

# KoHIeBoro gocdara conpoBoxaaercs BoiaeaenueM 40 k/[k sHeprun
Ha | MOJb, a IIpA pa3pbiBE XUMHUYECKUX CBI3€H JIPYIUX COCIUHECHUN

’ BeiiesieTcs 12 kJIx. OOpa3zoBaBIIascsi NpHA 3TOM  MOJIEKyJa

- ® anenosunudochara (AJID) ¢ 1ByMs GocdaTHEIMUI OCTATKAMU MOKET

@ ObICTPO BoCCTaHOBUTHCS JIo ATD miu, npu HEOOXOJIMMOCTH, OT/aB
eIe OJUH KOHIIEBOU (hocdar, mpeBpaTUTHCS B a1eHO3HHMOHODOC-

b dat (AMD).

°

@ biapacoriul Dyt B e [T HINEIOPSRPATHOMD ocTaTKa K
AM®D u Kk AJI® IpUBOJUT K HAKOIUICHHUIO SHEPTUU, a UX OTINCIUICHUE

® oT ATO® u AJI® 1IpUBOJUT K BBIJCIICHUIO SHEPTHUU.
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IIporecc OMOCHUHTE3a OCIIKOB B dKMBOM KJIETKE

hOeRgITeHO0 8 KORINIRT PakaXuloi KHBOkKIPTECHEaORPgR TCT Boe

BUIbI OesTKOB. OCHOBHAS POJIb B ONIPE/CICHUH CTPYKTYPHI OCIIKOB

npunaiekuT JJHK. Yuactok monexyisl JIHK, coneprkamui
HH(POPMAIIHIO O CTPYKTYPE OJTHOTO OCEIIKa, Ha3bIBAIOT T€HOM.

['eH ympaBigeT MOCTPOCHHEM O€JiKa, TaK KaK KOJUPYET €ro MEPBHUHYIO
CIPYKTYPY.

CBolicTBa reHeTHYeCKOro KoJAa:

- TpUnIeTHOC Th-

JTHK u3 tpex pKadiQio3mMEHOKNIieba RAOEBBLS TRYSHHRISN VA ICHHua U
Ta K€ aMHHOKHUCJIOTA 3aKOJUPOBaHA HE OJJHUM TPHUILJICTOM, 8 HECKOJIb-
KUMH-2, 4 1 gaxke 6. 3TO MOBHIIMIACT HAJCKHOCTh XPAaHCHHUSA U TIepeaauyu
HACJICCTBEHHON HH(pOpPMAIlUH.

aMH-

[igtarpepgu i Ko oHo3HaueH. Kax bl KoJJoH muppyeT OgHy
OJIHY GEIKOBYIO IIENOYKY. B reHeTHUecKkoM Ko/ Kpil{gbii yeH Haupyer
crnenualgbHbIX TpUIUeTa (Y AA, YAL, YI'A), kaxXJAbId U3 KOTOPHIX
0003HaYacT NpeKpallleHUE CHHTE3a OJJHOU OCTIKOBOH I[ENH. DTH TPHUILICTHI
BHITIOJIHSIOT (DYHKITHIO 3HAKOB MIPETTHHAHUS, HAXOASITCS B KOHI[E KajKIOTO




- ® Genka, KOTOPBIH KOAMPOBAJICS HOPMAJILHBIM TE€HOM.

® -Kon yaupepcanen. Ko €uH s BCEX SKMBYIIUX Ha 3€MIIC CYIECTB.
OHY ¥ T€ K€ TPUILJIETHI KOTUPYIOT OJIHU U TE K€ AMUHOKHCIIOTBI.

® reHeTHYEeCKas HHpopManus nepeaactces Toiabko ot JJHK

® B aierieCxeMaTHUecKH Mpolece OHOCHHTE3a GEIKOB MOYKHO IIPEJICTABATH

EY TakK.:

® THK _-PHK BEJIOK
®

| @ IlepBbIii >Tanm OuocHHTe3a 0eIKOB - TPAHCKpUIIMA (  franscriptio-
[IEPENUChIBAHUE). TpaHCKpUIIIIAA UACT B sape KIeTKH. [ [o0WWaTpune JITHK

obOpazyercsa uHpopmanuonHas PHK (u-PHK). B supe yuacTok IBOMHOM
L@ ciipalld  pacKpyuMBaeTCs, chHenuaibHbii  (pepmeHT-PHK-nonnmepasa,

@Burasice 1o JIHK, moxGupaeT MO NPHHIKMIY KOMICMEHTapHOCTH
HYKJICOTH/IbI M COSIUHSIET UX B SAUHVIO LICTIOUKY.




ITo puHe kaxaas u3 Mmojekyl u-PHK B corau pa3 xkopoue JJHK.
® Undopmanmonnas PHK - xommms He Beeit Momeky sl JIHK, a TOIBKO YacTH
# €€, OJIHOTrO IeHa WM IPYIIIBI PSIIOM JIEXKAIUX T¢HOB, HECYIIHX
UHGOPMAITHIO O CTPYKTYpe OCNIKOB, HEOOXOUMBIX JIJISL BBIIIOJIHEHUS OTHON
® YHKITHAH.
= ['oroBasg u-PHK otxomur ot JIHK, okugaeT aapo yepes Mophl B
@ SUIepHO# 000JI0UKEe ¥ HATPABISIETCS K MECTY CHHTe3a OEJIKOB - pHOOCOMaM. .
Hacrynaer BTopoii 3ran 0HOCHHTE3B 0eJIKa - TPaH CJIAIUSA
b (  translatio- pubocoMax OCYIIECTBIISIETCS pacu@poBKa

® fefic FIRREIRGHA MHDopMaIii - TIEpeBOJI €€ ¢ «I3bIKa» HYKJICOTH/IOB Ha

® « T- U co3/laHue (cOopKa) molmMepHoi nenn. Pubocoma
SROUKR 3 @Y HHFOKIRPIR KaK IO MAaTPUIIE U B CTPOT'OM COOTBETCTBUH C

¥ IOCIIe JOBATEIbHOCTHIO PACIIONOKEHUS €€ HYKICOTHIOB BEHICTPauBaeT

® omnpejeieHEbIE AMHHOKHCIOTHI B JUTMHHYIO TIOJIMMEPHYIO IIeTh Oellka.

| @ !IOpsLIOK aMHHOKHCIIOT B IICIIH COOTBETCTBYET I'€HETUICCKON HHOPMAIIHH,
CKOIIMPOBAHHOM ¢ onpeaeneHHoro ygacrtka JJIHK.

® PROHEOKIAIO TRbNBIHOTOAIRIRHTC3UPYIOTCS OelIKU, JOCTaBISIOTCS K
>
2 ®




B 1-PHK 11ocieoBaTelbHOCTh TpeX HYKJICOTHIOB KOMIIEMEHTapHa
Y HYKJICOTUIaM KoJioHa B U-PHK. Takas 1mmociie0BaTeIbHOCTh HYKIICOTHJIOB
B cTpykType T-PHK HazpBaerca antukooHoM. Kaxas T-PHK

9 IIPUCOETUHSET OIIPEJICTIEHHYIO, «CBOIOY aMUHOKHUCIIOTY, IIPU ITIOMOIIU
| #® dbepmenTOB ¢ 3arparoit ATO.

® SiESSEa EHAKHPITRR BlHOSHE b TIoH DGR, RPACHRH T
® oropraBmyiocs ot T-PHK aMIHOKHCIIOTY K pacTyIIe GelTKoBOM MOJTEKYIIe.
F ) prubdoCcoOMe OKa3bIBACTCS OJUH U3 TPEX TPUILIECTOB,

® SIOIIZTX CSI 3HAKaMU IIPEMMHAHU MEXKTYy T€HaMU, CHHTE3 oenka
3aBepIaeTcs. 1 oroBas Lenb OelnKa OTXOAUT OT PUOOCOMBL.
2 n-PHK yacTo mpoXo uT He

meWWQWWM IIOCIIEOBATEIIBHO. TaKyIo

.CprKTypy, O0BEIMHEHHYIO OJTHOU MOoJIeKyIoi u-PHK, Ha3pBaroT
| moymcoMol. Ha xax ol pubocoMe B TaKOM KOHBeEepe IOCIe10BaTEIHHO
® cvHTE3UPYIOTCH HECKOIBKO MOJIEKYII OJMHAKOBLIX OEIKOB.




Yyacrok BbinonHeHus Yyactok nonyyeHus y
np“Kﬂ3a ' KO?\OHAYH OHT"KOAOH/ ) "
\ / ;
\
n-PHK \ )Y
A-Y-I- -A-Y-Y-Y: \-L-A-A  QHTMKOAOH

Hanpasnenue

Pazubie T-PHK
CO CBOMMM
GMMHOKMUCNOTAMM

Pubocoma
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CuHTe3 OEJIKOBBIX MOJICKYJI IIPOUCXOIUT HETIPEPLIBHO M UIET C OOJIBIIIOMN
* CKOPOCTBIO: B OJIHY MUHYTY o0pa3zyercsa oT 50 g0 60 ThIC. MeNTHHBIX
# cBsseli. CHHTE3 OHOM MOJIEKYJIbI OeJIKa JUIUTCS BCeTo 3-4 CEeKYHIIBL.
CuUHTEe3upOBaHHbIe OEJIKK MOCTYIIAIOT B KaHAJbI SHJIOMJIA3MaTUYECKON
® CETH, TI0 KOTOPBIM TPAaHCTIOPTUPYIOTCS K OMPeIeICHHBIM YUacTKaM KJIETKH.
- ® 3a nociaeayomyo o6paboTKy TOJIBKO UTO IPOU3BEAEHHBIX GEJIKOB B KJIETKE
# OTBEYAeT MHOMKECTBO PA3JIUYHBIX (PEPMEHTOB.

® ix BEHHEIIEE I BHISOKOMPIE Y BRI A OSHHERHIE: THHKAENE
‘ I''IABHBIMH BAJICHTHOCTAMU. MOHCKyHﬂprIC MacChl OEJIKOB JIEXKAT B

@ AUanasoHe NIPUMEPHO OT 11 ThiC. A1t MaJIbIX O€IKOB, cocTosIUX U3 100
AMHUHOKHCJIOTHBIX OCTATKOB, /10 1 MJIH. 1 0oJiee I OeJIKOB ¢ OUeHb
JUTMHHBIMH ITOJIMIIEITUAHBIMU LIEIIMH WM U OCJIKOB, COCTOSIIHNX U3

® HEeCKOJIBKUX MOJMUITEIITUAHBIX LIETeH.

| ® Hanpumep: esok MoJIoKa JIAKTOTJIOOYJIMH UMEeT CISAVIONIUMN dIeMeH-

tapubiii cofraB C iges 3012 576 N 468 S 21, @ 6EJIOK KPOBH T'€MOTJIOOHH

C 302 Husis Osn NHy S Qe .

. B a3JIMUHLIX OCJIKOB B IIepecueTe Ha CYyXo0e

» Bem@ﬂﬁM%ﬁpﬂb@bW%@nepOA-SOﬁ-ﬂ,5%; Kkuciaopoa-21,3-23.5 %;

® Bogopox 6,5 —7,3 %; azor-15,0-17,6 %, cepn1 0,3-2,5%. 36




‘ JKHUBOTHBIC.

? TabmnaCoxep:xanue GenkoB B OpraHax sKHBOTHBIX H PAaCTeHMIi
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Haspanmue opraHa v
TKaHH KHUBOTHDBIX

Conepxanue
0eJkoB B %0
OT Beca
CBEK. KaHU

Hazpanue oprana

U TKaHHUu paCTCHPIﬁ

Conep:kanue
0eJIkoB B %0
OT Beca
CBEK. KaHU

MBITIIIEI

18-23

Cemena

10-13

IleueHn

18-19

Crebin

1,5-3

CeJieseHKa

17-18

JIucTrg

1,2-3

[Touku

16-17

Kopau

0,5-3

Cepane

16-18

DOpvKTEI

0,3-1

Jlerxue

14-15

Mosr

7-9
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IIpocTpaHCTBEHHAass CTPYKTypa Oelika

bloiEeABNEHATE CROMICE 1 TAMT PYEARSIFPor3BBILHO HHPMUpYET

1 YASP)KUBAET OCOOYIO MPOCTPAHCTBEHHYIO CTPYKTYPY. PazinuaroT

IICPBHYHVYIO, BTOPHUHVIO, TPETHUHYIO H UCTBEPTHUHYIO CTPYKTYPY
OEJIKOBBIX MOJICKYVII.

MepBBHHAAOTHERD YKOMATKOB FO ofHSHMCIGBARCIbHOEEDILKUX
HOJUICIITHAHBIX IEISIX, COCTABISIOMUAX OAHY OCIKOBYIO MOJICKYJTY
U COCOUHEHHBIX MEXKAY COOOH MENTHUIHBIMA KOBAJCHTHBIMH
CBSI3SIMH.

oJlupyemMasi
cooTBRABYReA M TRERDYDA nd@psHarA PeHer KB cebe  BCIO
HHpopMaIHIo, HEOOXOAUMYIO ISl (POPMHPOBaHHUS CTPYKTYp OoJice
BBICOKOTO VPOBHS. E€ MOXKHO MPEACTAaBUTh B BHAC MPSIMON HUTKH
oyc.






- ® BeGopeaabTaRR cTREAHNOTG S TRTIR 0 HOQKREN I FRNETOT AMUHOKHCHAFIO
® xondopManmio (THI YKIAAKH), H3BECTHYIO KaK BTOPHYHAd CTPYKTYpPa
@ OcrKoB. BropudHas cTpyKTypa MMeeT BIJ| CIHPAIH, IOepKABAETCS TP

TIOMOIITH BOIOPOIHBIX CBSI3€H, BOSHUKAIOMUX Mesk 1y NH-rpymamMu u
CO—I‘pyHHaMI/I, PacIIOJIOKCHHBIMHA Ha COCC/JHUX BHUTKaAX CIIMpaJIn.







CBepHyTas B CMpajib MOJIEKyJia Oejika 3aTeéM CKPY4YMBAECTCA €IIe U €Ille B
0oJiee MIOTHYIO KOH(PUTYpALMIO, 3aKPYUMBAsCh B y3€l, KIyOOK WM IIAPHUK.
210 — TpeTHqHaﬂ CprKTypa Ona HOI[HGp)KI/IBaeTCﬂ pa3H006pa3-

rnnpo@o6HHMH B3aUMOJICHCTBUSIMHU, KOTJQ FI/II[pO(I)I/IHBHBIe OOKOBBIE LICTIH
oOpaiiieHsbl K BoJie, a ruipodoOHbIe 1eny 00palieHbl BHYTPb MOJICKYJIbI.
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lNoAMnenTuaHas uens CBEPHYyTa
B TPETUYHYIO CTPYKTYpPY.

Chabble B3aumoaencrams

B HE@AKOBOM MOAEKYAe:

1 — rmapogobHbie
B3aMMOAENCTBUSA;

2 — COA€eBbleé MOCTUKMH;

3 — AUCYAb(PUAHBIE MOCTUKM;

4 — BOAOPOAHbBIE CBSA3U.
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- ® Y HeKoTOPHIX OEIKOB BeTpedaeTcs enle 6ojee CIokHas GopMa

» HATBORBITIHADHIERY KEMPA MITCRE3NHTHG8T R NHFAHOKPATHORO pOHPY THRAHELT1
coOnpaeTcs B KOMIIAKTHBIA KOMOK- TJIOOYITY.




3aKJIFOYECHHUE

3HAHHUE MPOLECCa OMOCHHTE3a OCIIKOB B YKUBOM KJICTKEC UMEET
OTPOMHOC 3HAUCHHUEC JJIS1 MPAKTHUCCKOTO PEIICHHS 32424 B 001aCTH
CCIBCKOTO XO3IHUCTBA, MPOMBIIIJICHHOCTH, MCIHITHHBI, OXPAHBI IIPHPOIHI.

BaiHe HECH EcHRRASMOMKHONRO AT U JRKGE OB ISHATRIMOBHANIH 0 1axX
YIIPABICHUS HMH.

PadaBHEERVGETED RN BRERHBOPIORABAITE] BEHBHERQT TCHCTHKY

HoROHEFIIDCHHHAHAHRSHSTHAX O SEIRaHATA DG BUDHM TEHHOM
CPABHUTECIBHO ACIICBO MPOU3BOAUTD B OOJBIIMX KOJTUYCCTBAX MPAKTH-
YECKH TFOOBIC OCIIKH, UCTIOJIb3YyEMbIC B MUIICBOM MPOMBIIIJICHHOCTH,
CEIBbCKOM XO34UCTBE, MeauuMHe. Hanmpumep, Takum cnoco0oM moJIyueH
UHCYJIHH (

HHTEP Qe PEIOVIEePe I HLIL T A ROSIEY AKX APE HIY PSRN H

pocTa ( HeOOXO UM AJIS ICUCHUS KAPIUKOBOCTH) H T. .
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PAeHIEMDOBEAE LHOS UK TIIO Bt OTHH TE £ IS HBRO B HIEOM N BPEEHHbIX
3a00JIeBaHUM - Ba)KHas 3ajJauya HACTOSIIEro W OVIVIINEro MeIUIWHBI.

Yike ceMuac YUCHBIC BCCI'O MHpPa IIbBITAlOTCA BbIpAlllMBATE HOBBIC
IMOYKH, KOCTH, COCY/JbI, HCPBHLIC BOJIOKHA, ITPOYHEC OpraHbl U TKaHH
JJIS IepecagKku B3aMCH IMOPAKCHHBIX Inpu TpaBMax nJIin
[aToJIOTHYCCKH U3MCHCHHDBIX .

b exE asirise HAPUAEReSAT: OPcTniidiic M ROAISTHBED HEIIBII® HOBYIO
5py B Pa3sBUTUU  [POMBIIIJIEHHOTO  IIPOMU3BOJICTBA - 3PV
6HOTGXHOJIOI‘I/II/I, T.C. IIPUMCHCHUA B IMPOMBIINIJICHHOCTH
OHOJIOTUUYECKUX areHTOB U IMponeCCoOB.

buorexHomorus ITO3BOJISCT PE3KO ITOBBICHUTDH B(I)Q)GKTHBHOCTB
CCJIBCKOI'O XOSHﬁCTBa, HacT HOBBIC SQJd)eKTHBHbIe MCTOJAbI 3alllUThI
OKpY KaoIe cpedbl OT IMPOMBIILJICHHBIX 3arpsisHeHUM. MHorue
IMPOMBIIIJICHHBIC TCXHOJIOTHHU 3AMCHAKOTCA TCXHOJIOTHUAMH,
HUCIIOJIB3VIOIIUMH bepMeHTBI U  MHKPOOPraHu3MbI. TaKoBBI
OHMOTEXHOJIOTUUECKUE MCTOAEBI Hepepa60TKH CCJIbCKOXOBSIf/iCTBCHHbIX,
ITPOMBIIIJICHHBIX H OBITOBBLIX OTXO0A0B, OUHUCTKH H HCIIOJIB30BAHUS
CTOYHBIX BOA AJIA IIOJIYUHCHHA 61/101“&3&, Yﬂ06pCHHﬁ, HU3BJICHCHUA




MOXET HapyIIHUTh 6I/IOJIOFI/IIICCKI/II/I OallaHC B HPHUPOJEC H IIPEACTaBITH
: ’yrp03y 3JIOPOBBIO delloBeKa. UTOOBI YIIPaBIITh STUMH IIPOIECCaMU, HaJo
#3HaTh OHOIIOTMYECKUE IIPOLECCHI, IIPOTEKAIOIUE B >KUBOU KIIETKE, B
“IaCTHOCTI/I, IIpOIIeCChl OMOCUHTE3A OEIIKOB.

Co3jaHHasl DICKTPOHHAS BEPCHUS OJHOTO W3 CIOXKHBIX pas3jeioB
® 6meit GHOTOTHH O3BOINT MHAMBHAYAIM3HPOBATh YIeOHbIH Iporece, a

.TaK}Ke CaMOCTOATCIIbHO H3VUaTh €I'0 BHC IMKOJBLHBIX YCJ'IOBI/Iﬁ IIpHA
HaJIMYHUH KOMIIBIOTCPA. .

POOO O O
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3.
® Kaknas aMUHOKHORAES HOARYIICS
/-2 b - 4 nykiaeorngaMu
HYKJCOTHUJIOM [T]
:B -1 I" - 3 HyKJIeOTUAAMH [

2 4. HYKJICOTHJ0B B MoJieKkyJe JIHK,
IlocnenoBareILHOCTD

OIIPEJIEIIAIONIAN MOCIEJOBATEILHOCTE AMUHOKUCIIOT B MOJIEKYJIe
4 GeJika, Ha3bIBACTCS ]

‘A b - FeHGRHEFRCKHUM KOJOM

B - Tpumierom £
® " — TpaHcKputIre gy
*
_ 3.
| Yuactox JIHK, conepxatmii uadopMmaryo o6 ogHoH
® o mnenTrHOM TeT! ]
® A - TpUILIEE - xpoMocoMa [
]

B - ren [" - reneTnueckuii kol




pI/I6OCOMaM HOCTABJEIIOT MOJICKYJIBL

2 HNuadopmanuro u3 gmgpa K
A-JIHK - PHKm
b - T-PHKE]
-® B- ' - yraeBogos ™

E
7

‘ AMMHOKHUCIIOTHI K [ ICTY C60pKI/I Oelka HAOCTABJIAIOT MOJICKY JIBI

1-PHK E
- ]
PHK
® 8. u-PHK HaspBaeTcs
| a [Iporece nepernmcrBanmst pmdopmaruu ¢ JIHK Ha
A - OHOCTBITERON IIITMKATTUE HIT]
B - TpaHCcIsnuei
I' - Tpauckpurmmein £
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9. YeTHIPEXOYKBEHHOTO HYKICOTHTHOTO

kKporgaciepeReAdy KBeHHbIH andaBUT GEIKOBOM LEIH
Ha3bIBaeTCS

_TpaHCIAITACH L]
A - B - Tpackpurmeii—
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