1. Autukononsl TPHK moctymatoT k pubocomMaM B cleaylolieil MmociaenoBareIbHOCTH HYKJICOTHIOB
VI, HTA, AAY, L. Onpenenute mocineaoBaTeIbHOCTs HykineoTunoB Ha nPHK, mocnemoBarenbHOCTH
Hykseotu0B Ha JIHK, kogupyronux onpeneneHHblid O€IOK U MOCIEN0BaTeIbHOCTh AaMUHOKUCIIOT BO (par-
MEHTE MOJIEKYJIbl CHHTE3UPYEMOT0 Oellka, HCIOb3Ys TAOIUIy TEHETHYECKOTO KOJa:

I'enernuecknii kon (MPHK)

IlepBoe Tperbe
Bropoe ocHoBaHue
OCHOBaHHeE OCHOBaHHeE

v 10 A r

®en (Cep |Tup |Luc

v ®en [(Cep |Tup |Luc

Jleit |Cep — —

Jleit | Cep — | Tpu

Jleit |Ilpo |Tmc |Apr
Jleit |Ilpo |Imc |Apr
a Jleit |Ilpo |Ima |Apr
Jleit |Ilpo |Ima |Apr

Une |[Tpe |Acn |Cep
Une |[Tpe |Acn |Cep

A Une |Tpe |JIuz |Apr
Mer |[Tpe |JIuz |Apr
Ban |Ama |Acno (Im
r Ban |Ama |Acno (Im

Ban |Ana |Imy |[m
Ban |Ana |Inmy |[m

ArE | arEC | IrEL|TrEL

2. UzsectHO, uto Bce Buabl PHK cunresupyrorcs na JJHK-marpune. @parment monexynsl JJHK, Ha ko-
TopoM cuHTe3upyercs yuactok TPHK, nmeer ciemyromryio mociemoBarelbHOCTh HyKIeoTHmoB ATA-I'T[T-
T'AA-LIT-ALT. YcranoBuTe HYKJIEOTUHYIO TTocienoBaTenbHoCTh yuacTka TPHK koTopslil cuntesupyercs
Ha ganHOoM (pparmente. Kakoii komon nPHK Oyner coorBercTBOBaTh anTHKomoHY 1o, TPHK, ecnm oHa me-
PEHOCHT K MecTy cuHTe3a Oenka amuHokucnoty [JIY. OtBet mosicauTte. [[ist perienust 3aanusi UCTIONb3YHTE
TaOJHIly TeHETHIECKOTO KoJia:

I'enernuecknii kon (MPHK)

Ban |Ama |[Inmy |ITmm
Ban |Ama |[Iny |ITmm

IlepBoe Tperbe
Bropoe ocHOBaHue
OCHOBaHHe OCHOBaHHe
v 0 A r
®en (Cep |Tup |Luc |V
v ®en |Cep |Tup |Huc |10
Jleit |Cep — — |A
Jleit | Cep — |(Tpu |T
Jeit |Ilpo |ITmc |Apr |V
i Jeit |Ilpo |Tmc |Apr (L]
Jeit |Ilpo |Ima |Apr (A
Jeit |Ilpo |[Ima |Apr |T
Une |Tpe |Acn |Cep |V
A Une |[Tpe |Acn |Cep (LI
Une |[Tpe |JIuz |Apr [A
Mer (Tpe |JIuz |Apr (T
Ban |Ama |Acn |Tmm |V
Banx |Ama |Acn |Ima |I]
r
A
r
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3. I'en conmepxut 1500 nykieorunoB. B onnoit u3 ueneit cogepxurtca 150 nykneorunoB A, 200 vykieo-
tuoB T, 250 mykneotunoB I' u 150 nyxieornnoB L. Ckonbko HYKICOTHIOB KaKIOTO BHAA OyIeT B LEMHU
JHK, xogupyrometi 6enok? CKoJIbKO aMUHOKHUCIIOT OyJIeT 3aKOAMPOBAaHO JaHHbIM Qparmentom JJHK?

4. TlocnenoBarenbHOCTh AMHUHOKHUCIIOT BO (hparMeHTe MoJeKynbl Oenka cienyromas: @EH-ITIY-MET.
Omnpenenure, MONB3YSICH TAOMUIEH T€HETUYECKOTO KO/a, Bo3MoKHbIe TpuruieTsl [IHK, kotopeie komupyroT
ATOT )parMeHT Oerka.

TI'enernueckuii kox (MPHK)

Ban |Ana (Inmy |[m
Ban |Ana |Inmy |[m

IlepBoe B Tpetbe
TOpPO€E OCHOBAHHE
OCHOBaHHe OCHOBaHHe
v I A r
®en (Cep |Twp |Luc |V
v ®en |Cep |[Tup |Huc |10
Jleit |Cep — — |A
Jleit |Cep — |Tpmn |T
Jeit |Ilpo |ITmc |Apr |V
I Jeit |Ilpo |ITmc |Apr (L]
Jeit |Ilpo |Ima |Apr (A
Jeit |Ilpo |[Ima |Apr |T
HUne |Tpe |Acu |Cep |V
A HUne |Tpe |Acu |Cep |L
Nne |Tpe |JImz |Apr (A
Mer |Tpe |JIuz |Apr |I
Ban |Ana [Acon |Im |V
Ban |Ana [Acon |[Imm |10
r
A
r

5. UsBectHo, uto Bce BuAbl PHK cunresupyrorcs na JJHK-marpune. @parment monexynsl JJHK, Ha xo-
TopoMm cuHTe3upyercs yuactok TPHK, umeer cremyronryro mocienoBarenbHOCTh HykIeoTuaoB TTI-I'AA-
AAA-IIT-ALT. YcraHoBUTE HYKIECOTHIHYIO TocienoBarenbHOCTh yuyacTka TPHK kotopslii cuHTe3npyercs
Ha naHHoM ¢parmente. Kaxoit xomon mPHK Oymer cooTBeTcTBOBAaTH IEHTPANbHOMY aHTHKOIOHY 3TOM
TPHK? Kakas amunokucnora Oyzner Tpancnopruposatsest 310t TPHK? OTBet nosicaute. [ns pemienus 3ana-
HUS UCTIOJIB3YHTE TaOJIHIly TeHETHYECKOTO KO/ia.

I'enernueckuii kox (MPHK)

IlepBoe TpeTtbe
Bropoe ocHoBaHue
OCHOBaHHe OCHOBaHHe
v 0 A r
®en (Cep |Twp |Luc |V
y ®en |Cep |[Tup |Huc |10
Jleit |Cep — — |A
Jleit | Cep — |Tpmn |T
Jeit |Ilpo |ITmc |Apr |V
I Jeit |Ilpo |ITmc |Apr (L
Jeit |Ilpo |Ima |Apr (A
Jleit |Ilpo |[Ima |Apr |T
HUne |Tpe |Acu |Cep |V
A HUne |Tpe |Acu |Cep |LI
Nne |Tpe |JImz |Apr (A
Mer |Tpe |JIuz |Apr |I
Ban [(Ana |Acn |Imum |V
r Ban |Ama |Acm [T |10
Ban |Ana (Imy |[[m |A
Ban |Anma (Imy |ITmm |T
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6. B mponiecce tpancasaimu ydactBoBano 30 monekyn T-PHK. Onpenenure dncio aMMHOKUCIIOT, BXOIS-
IIMX B COCTAaB CHHTE3UPYEMOTro OeJiKa, a TAK)Ke YHCIIO TPUILUICTOB U HYKJICOTHIOB B T€HE, KOTOPBIN KOAUPYET
ATOT OETIOK.

7. Onpenenute nocienoBarenbHOCTh HykIeoTu0B HA U-PHK, antukononst T-PHK u amunokucnotHyo
MOCTIEIOBATENIFHOCTh COOTBETCTBYIOIIETr0 (pparMeHTa MOJIEKy bl Oenka (MCIob3ysl TaOIUIly TeHETHYECKOTO
koma), ecau (parment nenu JJHK umeer crnemyromyro mociemoBarenbHOCTh HykieotuaoB: [ TTLILIT-
[TAAAA.

TI'enernueckuii kox (MPHK)

IlepBoe Tpetbe
Bropoe ocHoBaHue
OCHOBaHHe OCHOBaHHe

vy 1 A r

®en [Cep |Tup |Luc

v ®en [Cep |Tup |Luc

Jleit  |Cep — —

Jleit | Cep — | Tpm

Jleit |Ilpo |Imc |Apr
Jleit |Ilpo |Imc |Apr
& Jleit |Ilpo |Ima |Apr
Jleit |Ilpo |Ima |Apr

Hne |Tpe |[Acu |Cep
Hne |Tpe |Acu |Cep

A Nne |Tpe |JIuz |Apr
Mer |Tpe |JIuz |Apr
Ban |[Ana |Acn |Imm
r Ban |[Ana |Acno |Imm

Ban |Ana |(Inmy |[m
Ban |Ana |(Inmy |[m

ArEC (P EY|IrEL|ArEL

8. Onna u3 neneit JIHK nmeer nocnenosarenbrocth HykiaeoTua0B: HAT-I'TI-TT T-TLL-T'TLI. .. O6b-
SICHUTE, KaK U3MEHUTCS CTPYKTYpa MOJICKYJIbI OCITKa, €CITM MPOU30UJIET YIBOCHUE YETBEPTOTO TPUTIIETA HYK-
nmeotuoB B nenu JHK?

JIist penieHrs 3aJIJaHust UCTIONB3YHTE TaONIHITy TEHETHYIECKOTO KOJIa:

I'eneTnuecknii kon (MPHK)

Ban |Ana (Imy |[mm
Ban |Ana (Imy |[mm

IlepBoe Tpernbe
Bropoe ocHoBaHue
OCHOBaHMe OCHOBaHHe
v 11 A r
®en (Cep |Tup |Luc |V
v ®en |Cep |Tup |Huc |1
Jleit |Cep — — |A
Jeit |Cep — |(Tpu |T
Jeit |Ilpo |ITmc |Apr |V
I Jeit |Ilpo |ITmc |Apr (L
Jeit |Ilpo |Ima |Apr (A
Jeit |Ilpo |[Ima |Apr |T
HUne |Tpe |[Acu |Cep |V
A HUne |Tpe |Acm |Cep |L
Nne |Tpe |JIuz |Apr (A
Mer |Tpe |[JIuz |Apr |T
Ban [Ana |Acn |Imm |V
Ban |Ama |Aco |Imm |10
r
A
r
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9. B OGuocunTe3e nonunentuaa yyactByroT monekynsl T-PHK ¢ antukomonamu YI'A, AVI, ALY, I'TL,
AAY. Omnpenenvre HYKJICOTHAHYIO MOCIENOBATEIHFHOCTh YIaCTKa KakI0# 1ernu monekynsl JIHK, xoTopsrit
HeceT HHGOPMAIUIO O CHHTE3UPYEMOM TOJIUIIENITH/IE, U YHCIIO0 HYKJICOTHIOB, COJiepKaliux aaeHuH (A), rya-
uuH (), Tumud (T), nutozun (L) B nByxuenoyeunoi monekyine JJHK. OtBer nosicaure.

10. B Ouocuntese Oenka yuactBoBanmu T-PHK ¢ antukomonamu: YVA, I'TL, L', AYY, LI'Y. Onpene-
JUTE HYKJICOTHIHYIO TIOCIIEA0BaTEIbHOCTh yYacTKa Kaxaou 1emu Monekynbl JIHK, kotoperit Hecer nuop-
MalMIo O CHHTE3UPYEMOM IOJIMIENTHAC, U YHCIO HYKJICOTHIOB, COAEPKAIINX aJIeHUH, TYaHUH, THMUH, U~
TO3UH B JIByX1ienodeuynoi momnekyne JJHK.

11. B npobupky nomecTuan pudb0COMBI U3 pa3HbIX KIETOK, BECh HAOOp aMUHOKHUCIIOT ¥ OJJMHAKOBbIE MO-
nexynsl 1-PHK 1 ogunakoBbeie monekyns! T-PHK, co3nanu Bece ycnoBus miis cuntesa 6enka. Ilouemy B mpo-
OupKe OyJIeT CUHTE3UPOBATLCS OJUH BHJI OelIka Ha pa3HbIX prubocoMax?

12. B monekyne JJHK nyxneorunnst ¢ TumuaoM (T) coctaBnsitor 24% ot o0Iiero yncia HyKI€OTHIOB.
Omnpenenute konuaecTBo (B %) HykieotuaoB ¢ ryanuHoM (1), amenuHom (A), nutosunom (1) B monekyse
JIHK 1 00bsicHUTE MOTy4YeHHbIE PEe3YIIbTaThI.

13. [ana nens JHK: IITAATT TAAIILIA. Onpenenure:

A) IlepBuuHYyIO CTPYKTYpY 3aKOJMPOBAHHOIO OeJIKa.

b) IlpouentHoe cogepxaHue pa3indHbIX BUJOB HYKJICOTHAOB B 3TOM I'eHe (B JIBYX LIETISX).
B) Jlmuny sTOTO reHa.

I') Jnuny Genxa.

I'enernuecknii kon (MPHK)

IlepBoe Tpernbe
Bropoe ocHOBaHue
OCHOBaHMe OCHOBaHMe
v 1 A r
®en (Cep |Tup |Luc |V
v ®en |Cep |Tup |Huc |1
Jleit |Cep — — |A
Jleit | Cep — |(Tpu |T
Jeit |Ilpo |Imc |Apr |V
I Jeit |Ilpo |ITmc |Apr (L
Jeit |Illpo |Ima |Apr (A
Jeit |Ilpo |[Ima |Apr |T
HUne |Tpe |Acm |Cep |V
A HUne |Tpe |[Acm |Cep |L
HUne |Tpe |JIu3z |Apr |A
Mer |Tpe |(JIu3z |Apr |I
Ban [Ana |Acn |Imm |V
r Ban |Ama |Aco |Imm |10
Ban |Ana (Imy |[[m |A
Ban |Anma (Imy |ITmm |T

Ilpumeuanue om cocmagumeneti catima.

Jnuna 1 nyxneomuoa — 0,34 um

Jlnuna oonott amunoxuciomoer — 0,3 Hm

Jlnuna Hyxieomuoa u AMUHOKUCIOMbL — 210 MAOIUYHble OaHHbIE, UX HYIICHO 3HAMb (K YCI08UIO He NpU-
nazaromcs)
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14. Omnpenenure:nocienoBarelbHOCTh HyKIeoTHn0B Ha U-PHK, anTrkononsl coorBeTcTByomux T-PHK
¥ aMUHOKHCIIOTHYIO TIOCJIEI0BATEIbHOCTh COOTBETCTBYIOIIETO (hparMeHTa MOJIEKyIIbl Oenka (MCTIonb3ys Tao-
JIMIly TeHETUYECKOTO Ko/ia),
eciu ¢pparment nenu JJHK umeer cnenyromryro nocienoBarenbHOCTh HykieotuaoB: [ TT TATITAATT.

I'enernuecknii kon (MPHK)

IlepBoe Tperbe
Bropoe ocHoBaHue
OCHOBaHHeE OCHOBaHHeE

v 10 A r

®en [Cep |Tup |Luc

v ®Qen [Cep |Tup |Luc

Jleit |Cep — —

Jleit | Cep — | Tpu

Jleit |Ilpo |Imc |Apr
Jleit |Ilpo |Imc |Apr
& Jleit |Ilpo |Ima |Apr
Jleit |Ilpo |Ima |Apr

Une |[Tpe |Acn |Cep
Une |[Tpe |Acn |Cep

A WUne |Tpe |JIuz |Apr
Mer |[Tpe |JIuz |Apr
Ban |Ama |Acno (Im
r Ban |Ama |Acno (Im

Ban |Ana |Inmy |[mm
Ban |Anma |(Inmy |[m

ArE|arEY | IrEL|TrEL

15. ®parment nenu JJHK umeer cnenyronyro nocnenosarenbHocTs Hykieotuaos: TALIITIHALTTT.
Onpenenute MOCIIeI0BaTEIEHOCTE HyKiIeoTu0B Ha nPHK, arTHKog0HEI cooTBeTcTBYOmMX TPHK u amuHo-
KHCIIOTHYIO MOCJIEI0BaTeIbHOCTh COOTBETCTBYIONIETO (PparMeHTa MOJIEKYIIbI OelKa, UCTIONb3ysl Tabnuiry re-
HETUYECKOTO KOAA.

I'enernueckuii kox (MPHK)

Ban |Anma |Imy |[Imm
Ban |Anma |Imy |[Imm

IlepBoe Tperbe
Bropoe ocHoBaHue
OCHOBaHMe OCHOBaHMe
v I A r
®en [(Cep |Twp |Luc |V
v ®en |Cep |[Tup |Huc |10
Jleit |Cep — — |A
Jleit |Cep — |(Tpu |T
Jeit |Ilpo |Twmc |Apr |V
I Jeit |IIpo |Tumc |Apr |[L
Jeit |IIpo |Ima |Apr |[A
Jeit |IIpo |Imu |[Apr [T
Une |Tpe |Acn |Cep |V
A Une |[Tpe |Acn |Cep (LI
Une |[Tpe |JIuz |Apr [A
Mer (Tpe |JIuz |Apr (I
Ban |Ama |Acn |Tmm |V
Bax |Ama |Acn |Imn |I]
r
A
r
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16. ®parment uenu JIHK umeer crnenytouryro nocnenoarenbHocTh HykiaeoTuoB: TTAIIATITTTTAT.
Onpenenurte MoCien0BaTeIbHOCTE HyKiIeoTu 0B Ha nPHK, arTrkogons! coorBercTBYOmmX TPHK u amuHo-
KHCJIOTHYIO NTOCJIE0BATENbHOCTh COOTBETCTBYIOIIETO (pparMeHTa MOJIEKY/bl OesKa, UCIOb3Ys TaOIuIly re-
HETHUYECKOTO KOJa.

I'eneTnuecknii kon (MPHK)

IlepBoe Tperbe
Bropoe ocHOBaHue
OCHOBaHMe OCHOBaHMe
v 0 A r
®en (Cep |Tup |Luc |V
v ®en |Cep |Tup |Huc |1
Jleit |Cep — — |A
Jleit |Cep — |(Tpu |T
Jeit |Ilpo |ITmc |Apr |V
I Jeit |Ilpo |ITmc |Apr (L
Jeit |Illpo |Ima |Apr (A
Jeit |Ilpo |[Ima |Apr |T
Une |Tpe |Acn |Cep |V
A Une |[Tpe |Acn |Cep (LI
Une |Tpe |JIuz |Apr [A
Mer (Tpe |JIuz |Apr (I
Ban [Ana |Acn |Imum |V
r Ban |Ama |Aco |Imm |10
Ban |Ana (Imy |[[m |A
Ban |Ana (Imy |ITmm |T

17. benok coctout u3 100 aMMHOKHUCIOT. YCTaHOBHUTE, BO CKOJIBKO pa3 MOJIEKYJISpHas Macca ydacTka
TeHa, KOAUPYIOIIEro JaHHBIN OeNIOK, MPEBHIIIAeT MOJIEKYJIIPHYIO Maccy OeliKa, €ClIi CPEIHSAS MOJICKYIsSpHas
Macca aMMHOKHUCIOTH — 110, a Hykneotuna — 300. OTBeT nosicHUTE.

18. B mpomecce tpancnsiuu ygactsoBaio 40 monexyn TPHK. Onpenennre uncio aMUHOKHUCIIOT, BXOAS-
IIMX B COCTaB CHHTE3UPYEMOTo OeJiKa, a TAK)KE YHCIIO TPUIUIETOB U HYKJICOTHJIOB B T€HE, KOTOPBIH KOIUPYET
3TOT OETIOK.

19. UzBectHo, uto Bece Buasl PHK cunresupytorcs na JJHK-marpune. @parment monexynst JJTHK, Ha ko-
TOPOM CHHTE3UpYyeTCs ydacToK LeHTpaibHoi netnu TPHK, nMeer crenyromyio mocienoBaTelnbHOCTh HYK-
neotnnoB ATATTITTAAIIITAIIT. YcranoBute HYKJICOTHIHYIO MOChenoBaTenbHOCTh yaacTka TPHK, xorto-
pBII CUHTE3UPYETCS Ha JaHHOM (pparMeHTe, 1 aMUHOKHUCIIOTY, KoTopyto Oynet nepenocuts 3ta TPHK B mpo-
necce OnocuHTe3a Oenka, eciu TpeTHi TpumieT cooTBeTcTByeT aHTukoaoHy TPHK. OtBer mosicaute. [{ns
pelIeHrs 3a/1aui UCTIONb3YHTe TabIHIy TEHETHIECKOTO KOJIa.

I'eneruueckuii kox (MPHK)

IlepBoe Tperne
Bropoe ocHoBaHue
OCHOBaHMe OCHOBaHMeE
N 11 A r
®en |Cep |Tup |Huc |V
v ®en |Cep |[Tup |Huc |10
Jleit |Cep — — |A
Jleit |Cep — |Tpm |T
Jleit |Ilpo |Tmc |Apr |V
1 Jeit |Ilpo |Tmc |Apr (L0
Jleit |Ilpo |Imm |Apr (A
Jeit |Ilpo |[Imu |Apr |T
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Hne
Nne
Nne
Mert

Tpe
Tpe
Tpe
Tpe

AcH
AcH
JIn3
JIn3

Cep
Cep
Apr
Apr

Ban
Ban
Ban
Ban

Ana
Ana
Ana
Ana

Acn
Acn
I'ny
I'ny

I'mn
I'mn
I'mn
I'mn

EES=R il =R

IIpaBuia mob30BaHuA TabanLeil

[TepBblif HyKIE€OTH I B TPUILIETE OEpeTCs U3 JICBOIO BEPTHKAIBHOIO psila, BTOPOH — U3 BEPXHETO ropu-
30HTAJIBHOTO PSIia U TPETUH — U3 IPABOTO BEPTUKAIBHOrO. Tam, rie mepeceKkyTces JUHUN, UAYIIHE OT BCEX

TpéX HYKJICOTHO0B, U HAXOAUTCA UCKOMaAasi aMMHOKUCIIOTA

20. Yyactok monekyiasl JJHK umeer cneayromuii cocras: — I'-A-T-I'-A-A-T-A-T'-T-I'-LI-T-T-LI. Ilepe-
YUCIUTE HE MEHEee 3 MOCIEACTBUH, K KOTOPHIM MOXET MPUBECTH CllydaifHasi 3aMeHa CEIbMOT0 HYKJIEOTHIa

THMMHA Ha nuTo3uH (L1).

TI'enernueckuii kox (MPHK)

IlepBoe Tpetbe
Bropoe ocHoBaHue
OCHOBaHHe OCHOBaHHe
v 11 A r
®en (Cep |Twp |Luc |V
v ®en |Cep |[Tup |Huc |10
Jleit |Cep — — |A
Jleit |Cep — |Tpn |T
Jeit |Ilpo |ITmc |Apr |V
I Jeit |Ilpo |ITmc |Apr (L
Jleit |IIpo |(I'ma |Apr |A
Jeit |IIpo (Ima |Apr |I
HUne |Tpe |[Acu |Cep |V
A HUne |Tpe |[Acu |Cep |LI
Nne |Tpe |JIuz |Apr (A
Mer |Tpe |JIuz |Apr |I
Ban |Ana |Acn (Imm |V
r Ban |Ana |Aco (Imm |L0
Ban |Ana |Imy (Imn |A
Ban |Ana |Imy (Imn |T

I[IpaBuia nosib3oBaHust Tadauuei

[epBbIif HYKJIEOTH I B TPUILIETE OSPETCS U3 JICBOTO BEPTHKAIBHOTO Psia, BTOPOH — U3 BEPXHETO TOpH-
30HTAJIBHOTO psAZia U TPETUM — U3 IPaBOr0 BEPTHKAIBHOIO. TaM, Ilie IepeceKyTcs JIMHAN, UAYIIHE OT BCEX

TpéX HYKJICOTHI0B, U HAXOAUTCA NCKOMasA aMUHOKUCIIOTa
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21. M3BecTHO, 4TO KOMIUIEMEHTAPHBIE I HyKJICHMHOBBIX KUCIOT aHTHIIAPAJLIEIbHBI (5’ KOHIYYy OIHOM
e COOTBETCTBYET 3° KOHel apyroi nenn). CHHTe3 HyKJIEWHOBBIX KACIIOT HaunHaeTcs ¢ 5’ koHma. Puboco-
Ma neukercs no ”PHK B HanpaBnenun ot 5° k 3’ KoHILy.

@parmeHT yJacTka Hadaja TeHa NMEEeT CIEAYIONIYIO MOCIeI0BATEIbHOCTD (HIDKHSS [eb — MaTpUYHAS
(Tpanckpubupyemas):

5S-HALIATAIITTHA-3’
3 -I'TTTATITAAIT-5
Omnpenenute mocienoBaTeNbHOCTh HyKIeoTHn0B Ha HPHK, antukogonst TPHK u mocmenoBarensHOCTH

AMHWHOKHCJIOT BO (I)pal"MeHTe MOJICKYJIbI Ocnka. OTBET MOSICHHTE. ZIJ'IS[ peIICHUA 3aJaHNA I/ICHOHLSyf/JITe TabIHn-
Iy TCHETUYCCKOro Koaa. HpI/I HalmMCaHWU HYKJICMHOBBIX KHUCJIOT YKaSBIBaﬁTe HaIpaBJICHUEC LCIIN.

I'enernuecknii kon (MPHK)

IlepBoe Tperbe
Bropoe ocHOBaHue
OCHOBaHHe OCHOBaHHeE
v 0 A r
®en (Cep |Tup |Luc |V
v ®en |Cep |Tup |Huc |10
Jleit |Cep — — |A
Jleit |Cep — |(Tpu |T
Jeit |Ilpo |ITmc |Apr |V
I Jeit |Ilpo |Tmc |Apr (I
Jeit |Ilpo |Ima |Apr (A
Jeit |Ilpo |[Ima |Apr |T
Une |Tpe |Acn |Cep |V
A Une |[Tpe |Acn |Cep (LI
Une |Tpe |JIuz |Apr [A
Mer (Tpe |JIuz |Apr (I
Ban |Ama |Acn |Tmm |V
r Bax |Ama |Acn |Ima |I]
Ban |(Ama |Inmy |Tmm (A
Ban |(Ama |[Inmy |Tmm |T

IIpaBuiaa nojb30BaHus TA0IHIEH

[lepBbiii HyKJIEOTH B TPUILIETE OepeTcs U3 JIEBOTO BEPTUKAIBHOTO PsAJia, BTOPOH — M3 BEPXHETO TOpH-
30HTAJIBHOTO Psifia U TPETUH — U3 MPABOTO BEPTHKAIBHOIO. TaMm, IZie NMepeceKyTcs JIMHUM, HIYIIHE OT BCEX
TpEX HYKJIEOTHUIOB, U HAXOAUTCS UCKOMAasi aMUHOKHUCIIOTa

22. ®parmenT pubocomHoro rena umeet nocienoBaredbHocTh ATTILIHTATTAIIITAAAT TALILIAAT.
Kakosa Oyner mocnenoBarensHocts PHK, kogupyemast atum ygactkom? K kakomy kmaccy PHK ona Gyner
otHOocuThes? KakoBa Oynet e€ dhyHKIms?

23. ®parmenT pubocomHoro rena umeer nocinenoarenbHOCTh [[IIIITATI TATTALIITAATAITTIATT.
Kakora Oyner mocienoBareiabHocTh PHK, xogupyemas atum ydactkoM? K xaxkomy kiaccy PHK ona Oymet
otHOocuThCs? KakoBa Oynet e€ dyHKIus?

24. VYyacrok monekynsl JIHK nmeer cnenyronuit coctas: ['-A-T-T'-A-A-T-A-I'-T-I'-1I-T-T-LI. ITepeunc-
JUTe HE MeHee 3-X TOCIIEACTBHM, K KOTOPBIM MOXET MPUBECTH CIIy4aifHas 3aMeHa CeJbMOro HyKJIEOTHAA TH-
MuHa Ha nuto3uH (1).
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25. Jlanbt antukogonsbl T-PHK. Vcnonb3yst Tabnuily reHeTHUeCKOro Kojia, ONpeAeNuTe MocaeI0Barelb-
HOCTh aMHHOKHCJIOT BO (PparMeHTe MOJIEKYIbI Oeka, kKogoHbl H-PHK u TpumieTsl Bo ¢parmeHTe reHa, Koau-
pytomero 3tot 6enok. Aatuxkononsl T-PHK:

TAA, TLIA, AAA, ALTLL

I'eneTnuecknii kon (MPHK)

IlepBoe Tpetbe
Bropoe ocHoBaHue
OCHOBaHMe OCHOBaHMe

v 11 A r

®en |Cep |[Tup |Huc

v ®en |Cep |[Tup |Huc

Jleit | Cep — —

Jleit |Cep — | Tpmu

Jleit |Ilpo |Imc |Apr
Jleit |Ilpo |Imc |Apr
a Jleit |Ilpo |Ima |Apr
Jleit |Ilpo |Ima |Apr

Nne |Tpe |[AcH |Cep
Nne |Tpe |[AcH |Cep

A Nne |Tpe |JIuz |Apr
Mer |Tpe |JIuz |Apr
Ban |[Ama |Acn |Imm
r Ban |[Ama |Acn |Imm

Ban |Ana |Inmy |[mm
Ban |Ana |Inmy |[mm

ArE< | ArEY | IrEL|ArEL

I[IpaBuia nosib3oBaHus TadauLeil

[lepBriii HyKII€OTH B TpUIUIeTe OepETCA U3 JIEBOTO BEPTUKAILHOIO PsiAa, BTOPOH — M3 BEPXHETO rOpH-
30HTAJIBHOTO Psiia U TPETUM — U3 MPaBOI0 BEPTUKAILHOTO. TaMm, Ie nepecekyTcs JIMHUU, UAYLIHE OT BCEX
TPEX HYKJIEOTHUIOB, U HAXOAUTCS UCKOMAasi aMUHOKHCIIOTA.
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26. UzBectHo, uTo Bce Buapl PHK cunresupyrorcs na JIHK-marpuie. ®parment nienu JIHK, Ha koTopoit
cuHTe3upyeTcs yuacTok neHTpanbnoil nen TPHK, nmeer cnenyromntyto nmocnenoBaTebHOCTh HYKJICOTHOB!
THUT'TIATALIATAIT. YcranoBute HyKIEOTHAHYIO mocienoBarenbHocTh yuacTka TPHK, xoToperil cunTe-
3UpyeTcs Ha TaHHOM (parMeHTe, 1 aMHHOKHUCIIOTY, KoTopyto Oynet nepeHocuts 3Ta TPHK B mponecce 6uo-
cuHTe3a Oejka, ecnu TpeTuil TpurieT ssisercs antukogqonoM TPHK. Otser mosicaure. J{ns pemenus 3ana-
HUS UCTIOJIB3YHTE TaOJIHIly TeHETHYECKOTO KO/Ia.

I'eneruueckuii kox (MPHK)

IlepBoe Tperbe
Bropoe ocHoBaHue
OCHOBaHMe OCHOBaHMeE
v I A r
®en |Cep |[Tup |Huc |V
v ®en |Cep |[Tup |Huc |10
Jleir |Cep — — |A
Jleit |Cep — |Tpm |T
Jleit |IIpo |Imc |Apr |V
I Jeit |IIpo |Tuc |Apr |[L]
Jeit |Ilpo |Ima |Apr |[A
Jeit |Ilpo |Imu |[Apr [T
Une |Tpe |Aca |Cep |V
A Une |Tpe |[Aca |Cep |1
Une |Tpe |[JIm3 |Apr |A
Mer |Tpe |(JIm3 |Apr |T
Ban |Ama |Acn |Tmm |V
r Ban |Ama |Acn |Tmm (I
Ban |Anma |ITmy |Imm [A
Ban |Anma |Imy (Imu (T

IIpaBuia mob30BaHuA TabanLeil

ITepBblif HyKI€OTH B TpUILIETE OEpETCS U3 JIEBOIO BEPTUKAIBHOTO psijia, BTOPOH — M3 BEPXHETro ropu-
30HTAJBHOTO psAZia ¥ TPETHI — W3 MPABOTO BEPTHUKAIBHOTO. Tam, Tie nepeceKkyTcs JTUHUH, WAYIIHE OT BCEX
TPEX HYKJIEOTHJOB, U HAXOJUTCSA UCKOMas aMHUHOKHUCIIOTA.

27. u-PHK cocrtout u3 156 nykneorunos. OnpeaenuTe YUCiIO aMUHOKHUCIIOT, BXOIALIMX B KOAUPYEMBbIi
ero 0enok, uncino monekyn T-PHK, ydacTByromux B nmpouecce OMocuHTE3a 3TOro Oeika, 1 KOJIHMYECTBO TPH-
IUIETOB B T€HE, KOAUPYIOLIEM EPBUYHYIO CTPYKTYpY Oeika. OObsICHUTE MOTy4YeHHbIE Pe3YIIbTaThI.
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28. M3BecTHO, YTO KOMIUJIEMEHTAPHBIC SN HYKJICWHOBBIX KUCIOT aHTUMApaIEIbHbI (5' KOHITY B OTHOM
[IETH COOTBETCTBYET 3' KOHeIl Apyroii nenn). CHHTE3 HyKJIEWHOBBIX KHCIOT HaYMHAeTCs ¢ 5' KoHIa. Puboco-
Ma aerketcs no ”PHK B HanpaBnenun ot 5' k 3' koHITy.

B pesynbrare Myranuu Bo (parMeHTe MOJEKYJbl Oellka aMHHOKHCIOTa TPEOHUH (Tpe) 3aMeHHIach Ha
mryramuH (mH). Onpenendte aMMHOKHUCIOTHBIA cOCTaB (pparMeHTa MOJIEKYIbl HOPMalIbHOTO U MyTHPOBaH-
Horo Oenka u Gpparment mytupoBanHoit ”PHK, eciiu B Hopme nPHK nmeer nmocnenoBarenbHOCTD:

5’ TYLAIATTITAYIIAAY-3’

OtBetr mosicHuTe. [l penieHns 3aJaHus UCTIONB3YHTE TaOIuIly TeHeTHdecKoro koma. [Ipu HamvcaHuu-
HYKJIEMHOBBIX KUCJIOT YKa3bIBaliTe HallpaBIeHUE LIEIIH.

I'eneTnuecknii kon (MPHK)

IlepBoe Tperbe
Bropoe ocHOBaHue
OCHOBaHHeE OCHOBaHHeE

vy | o| AT

®en [(Cep |Tup |Luc
v ®en [(Cep |Tup |Luc
Jleit |Cep — —
Jleit |Cep — | Tpm

Jleit |Ilpo |Imc |Apr
Jleit |Ilpo |ITmc |Apr
1 Jeit |Ilpo |Ima |Apr
Jleit |Ilpo |Ima |Apr

Une |[Tpe |Acn |Cep
Une |[Tpe |Acn |Cep

A WUne |Tpe |JIuz |Apr
Mer |[Tpe |JIuz |Apr
Ban |[Ama |Acno |(Inm
r Ban [Ama |Acno |(Inm

Ban |Ama |[Iny |ITmm
Ban |Ama |[Iny |ITmm

ArEArEC | IrEL|TIrEL

IIpaBuiaa nojb30BaHus Ta0IHIEH

HepBbIﬁ HYKJICOTUJ B TPHUILUICTEC 6CpéTCH N3 JICBOT'O BECPTHUKAJILHOIO psaa, BTOpOﬁ — U3 BCPXHETO Iopu-
30HTAJIBHOT'O psAda U TpeTI/Iﬁ — U3 IIPaBOI'0 BEPTUKAJIBHOIO. TaM, Tac NEPECEKyTCAd JIMHUU, UAYIIUE OT BCEX
TpéX HYKJICOTHO0B, U HAXOAUTCA NCKOMaAasd aMUHOKHUCIIOTA.
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29. UzsectHo, uTo Bce Buapl PHK cunresupyrorcs na JIHK-marpuie. @parment nenu JIHK, Ha koTopoit
cuHTe3upyeTcs yuacTok neHTpanbHoil neu TPHK, nmeer cnenyromniyto nocnenoBaTebHOCTh HYKJICOTHIOB:
ALITTAATTTHTATL. YcrtanoBuTe HYKJIEOTUAHYIO HocienoBareabHocTh yyactka TPHK, kotopslit cunTe-
3UpyeTcs Ha TaHHOM (parMeHTe, 1 aMHHOKHUCIIOTY, KoTopyto OyzeT nepeHocuts 3t1a TPHK B mponecce 6uo-
cuHTe3a Oelka, eciu TpeTHil TpuruieT cooTBeTcTByeT anTukonony TPHK. OtBer nosicuute. J{7s1 pemenwst 3a-
JTAaHWS UCTIONIB3YiTe TaONUIly TEHETHYECKOTO KOJIa.

I'eneruueckuii kox (MPHK)

IlepBoe Tperbe
Bropoe ocHoBaHue
OCHOBaHMe OCHOBaHMeE
v I A r
®en |Cep |[Tup |Huc |V
v ®en |Cep |[Tup |Humc |10
Jleit |Cep — — |A
Jleit |Cep — |Tpm |T
Jeit |IIpo |Imc |Apr |V
I Jeit |IIpo |Tumc |Apr |[L
Jeit |Ilpo |Imm |Apr |[A
Jeit |Ilpo |Imu |[Apr [T
Une |Tpe |Aca |Cep |V
A Une |Tpe |[Aca |Cep |L
Une |Tpe |[JIm3 |Apr |A
Mer |Tpe |(JIm3 |Apr |T
Ban |Ama |Acn |Tmm |V
r Ban |Ama |Acn |Tmm (I
Ban |Anma |ITmy |Imm [A
Ban |Ama |Imy (Imu (T

IIpaBuia mob30BaHuA TabanLe

ITepBblif HyKI€OTH B TpUILIETE OEpETCS U3 JIEBOIO BEPTUKAIBHOTO psijia, BTOPOH — M3 BEPXHETro ropu-
30HTAJBHOTO psAZia ¥ TPETHH — W3 MPABOTO BEPTHUKAIBHOTO. Tam, Tie nepeceKkyTcs JTUHUH, HAYIIHEe OT BCEX
TPEX HYKJIEOTHJOB, U HAXOJUTCSA UCKOMas aMHUHOKHUCIIOTA.
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30. B pesynbrare MmyTanuu Bo (hparMeHTe MOJIEKYIbl OelTka aMUHOKHUCIIOTa eHmIananuH ((heH) 3aMeHu-
nack Ha Jm3uH (u3). OnpenenuTe aMUHOKHUCIOTHBIN COCTaB ()parMeHTa MOJIEKYJIbl HOPMaJIbHOTO U MyTHPO-
BaHHOTO Oenka u ¢pparmeHT MyTupoBanHoit UPHK, ecnu B Hopme nPHK umeet nocnenosarensnocts: [{Y1I-
TIAALT'YYIIAAY. OtBet nosicaute. J{71s perieHus 3a1anust UCTIONB3YHTE TAOMUIy TEHETHIECKOTO KOJIA.

I'eneruueckuii kox (MPHK)

IlepBoe Tperbe
Bropoe ocHoBaHue
OCHOBaHMe OCHOBaHMe
v 11 A r
®en |Cep |[Tup |Huc |V
v ®en |Cep |[Tup |Huc |10
Jleit |Cep — — |A
Jleit |Cep — |Tpm |T
Jeit |Ilpo |Tmc |Apr |V
I Jein |IIpo (ITuc |Apr |0
Jein |IIpo |(Ima |Apr |A
Jein |Ipo (I'mn |Apr |I
Une |Tpe |Aca |Cep |V
A Une |Tpe |[Aca |Cep |1
Une |Tpe |[JIm3 |Apr |A
Mer |Tpe |(JIm3 |Apr |T
Ban |Anma [Acn |Tmm |V
r Ban |Ama |Acon |Imum |1
Ban |Anma (Imy |Tmm |A
Ban |Anma (Imy |Tmm |T

IIpaBuia mob30BaHuA TabanLel

[TepBblif HyKI€OTH] B TpUILIETE OEpETCS U3 JIEBOTO BEPTUKAIBLHOTO psijia, BTOPOH — M3 BEPXHEro ropu-
30HTAJIBHOTO psfa U TPETUH — W3 IPABOr0 BEPTHKAIBHOTO. TaM, rie nepecekyTcsl JMHUU, HIYIIHE OT BCEX
TPEX HYKJIEOTHIOB, U HAXOANUTCS UCKOMasi aMUHOKHCIIOTA.
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31. B OGuocunTese nonunentuaa yyactByoT Monekynasl TPHK ¢ antukomonamu YAILL, YVV, I'IIIT, HAA
B JIaHHOW TmoOcjaenoBaTenbHOCTU. OnpenenuTe COOTBETCTBYIOIIYIO IOCIIEAOBAaTEIbHOCTh HYKJIEOTUAOB Ha
uPHK, JTHK u nocnenoBareabHOCTh aMHHOKHCIIOT BO ()parMEeHTE MOJIEKYJIBI Oellka, UCIONb3ysl TabIuIly re-
HETHUYECKOTO KOJa.

I'eneruueckmii kox (MPHK)

IlepBoe Tperbe
Bropoe ocHoBaHue
OCHOBaHMe OCHOBaHMe
v 1 A r
®en |Cep |Tup |Huc |V
v ®en |Cep |[Tup |Huc |10
Jleit |Cep — — |A
Jleit |Cep — |Tpm |T
Jeit |Ilpo |Tmc |Apr |V
I Jein |IIpo (ITuc |Apr |0
Jein |IIpo |(I'ma |Apr |A
Jein |Ipo (I'mn |Apr |I
Une |Tpe |Aca |Cep |V
A Une |Tpe |[Aca |Cep |1
Une |Tpe |[JIm3z |Apr |A
Mer |Tpe |(JIm3 |Apr |T
Ban |Anma [Acn |Tmm |V
r Ban |Ama |Acon |Imum |1
Ban |Anma (Imy |Tmm |A
Ban |Anma (Imy |Tmm |T

IIpaBuia mob30BaHuA TabanLel

[TepBblif HyKI€OTH] B TpUILIETE OEpETCS U3 JIEBOTO BEPTUKAIBHOTO psijia, BTOPOH — M3 BEPXHETro ropu-
30HTAJIBHOTO psifia U TPETUH — W3 IPABOr0 BEPTHKAIBHOTO. TaM, rie nepecekyTcsl JMHUHU, HIYIIHE OT BCEX
TPEX HYKJIEOTHIOB, 1 HAXOANUTCS UCKOMasi aMUHOKHCIIOTA.
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32. B OuocunTe3e dparmMeHTa MOJIEKYINbI OelKka y4acTBOBalIM mocienoBareibHo monekyiasl TPHK ¢ an-
tuxomonamu ALILL, I'VI, YTA, IIIIA, AAA. Onpenennute aMIHOKHCIIOTHYIO TTOCIEI0BAaTEIHhHOCTh CHHTE3H-
pyemoro (gparMeHTa MOoJIEKyJIbl OelKa U HyKJICOTHAHYIO TI0CIEe0BAaTeIbHOCTh yUacTKa JBYXLENOYEYHON MO-
nexynsl JJHK, B koTopoii 3akomupoBana nHpopmanus o IepBUYHOI CTpyKType parmenta oenka. OObscHU-
T€ TOCIeN0BaTeNbHOCTh Bammux geiictBuii. J[nsi penieHus 3agadd MCMONB3YHTE TaOMWIly TEHETHYECKOTO
KoJa.

I'eneruueckuii kox (MPHK)

IlepBoe Tpersbe
Bropoe ocHoBaHue
OCHOBaHMe OCHOBaHMeE
v 10 A r
®en |Cep |Tup |Huc |V
v ®en |Cep |[Tup |Humc |10
Jleit |Cep — — |A
Jleit |Cep — |Tpm |T
Jleit |Ilpo |Imc |Apr |V
I Jeit |IIpo |Tumc |Apr [L
Jeit |Ilpo |Imm |Apr |[A
Jeit |Ilpo |Imu |[Apr [T
Une |Tpe |Aca |Cep |V
A Une |Tpe |[Aca |Cep |1
Une |Tpe |[JIm3 |Apr |A
Mer |Tpe |(JIm3 |Apr |T
Ban |Ama |Acn |Tmm |V
r Ban |Ama |Acn |Tmm (1]
Ban |Anma |Imy |Imm [A
Ban |Ama |Imy (Imu (T

IIpaBuia mob30BaHuA TabanLeil

ITepBblif HyKI€OTH B TpUILIETE OEpETCS U3 JIEBOTO BEPTUKAIBHOTO psijia, BTOPOH — M3 BEPXHEro ropu-
30HTAJBHOTO psAZla ¥ TPETHI — W3 MPABOTO BEPTHUKAIBLHOTO. Tam, Tie nepecekyTcs JTUHUH, WAYIINE OT BCEX
TPEX HYKJIEOTHJOB, U HAXOJUTCSA UCKOMas aMHUHOKHUCIIOTA.
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33. B OuocunTe3e dparmeHTa MOJNEKYINBI OeKka y4acTBOBaIM mocienoBareiabHo monekyiasl TPHK ¢ an-
tuxomonamu AATL, AAY, ITA, YAA, ITAA. Onpenenute aMIHOKHCIOTHYIO TTOCIEA0BATEILHOCTE CHHTE3UPY-
eMoro ¢parMeHTa MOJIEKYJIbl OelKka 1 HyKJI€OTHIHYIO [TOCIEI0BaTeIbHOCTh y4acTKa JBYXIEOUYeUyHONH MoJie-
kynsl JIHK, B koTopoii 3akonupoBana nHGOpMAIHs 0 EPBUYHON CTpYyKType ¢parmenta Oenka. OObscHUTE
MOCJIEJIOBATENBHOCTD BaIUX JACUCTBUMN. J{71s1 pereHust 3a1a4m NCIONb3yHTe TAOIUIly TeHETUYECKOrO Koja.

I'eneTnuecknii kon (MPHK)

IlepBoe Tpetbe
Bropoe ocHoBaHue
OCHOBaHHe OCHOBaHHe
v 11 A r
®en |Cep |Tup |Huc |VY
v ®en |Cep |Tup |Huc |1
Jleit |Cep — — |A
Jleit |Cep — |Tpu |T
Jleit |IIpo |(ITuc |Apr |V
i Jeit |Ilpo |ITmc |Apr (L]
Jleit |IIpo |(Ima |Apr |A
Jleit |IIpo (Ima |Apr |I
Nne |Tpe |AcH |Cep |V
A Nne |Tpe |AcH |Cep (L
Nne |Tpe |JIuz |Apr (A
Mer |Tpe |[JIuz |Apr [T
Ban [(Ana |Acn |Imm |V
r Ban |Ama |Acm |[Imm |10
Ban |Ana (Imy |[[m |A
Ban |Ana (Imy |ITmm |T

I[IpaBuia nosib3oBaHus TadauLeil

[lepBriii HyKII€OTH B TpUILIeTe OepETCA U3 JIEBOTO BEPTUKAILHOTO PsiAa, BTOPOH — M3 BEPXHETO rOpH-
30HTAJIBHOTO Psiia U TPETUM — U3 MPaBOI0 BEPTUKAILHOTO. TaMm, Ie nepecekyTcs JIMHUU, UAYLIHE OT BCEX
TPEX HYKJIEOTHUIOB, U HAXOAUTCS UCKOMAasi aMUHOKHCIIOTA.
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34. Jlan ¢parment asyxuenoudeunoit monekynsl JIHK. Bocmonb3oBaBmivchk Tabnuiield T€HETHYECKOTO
KO/Ia, OTIpeNIeNnTe, Kakue ()parMeHThl OSIKOBBIX MOJIEKYT MOTYT KOAMPOBATHCS KOIUPYEMOU 3TUM y4aCTKOM
JHK. Ykaxute He MeHee TpEX ITAnoB JaHHOTO Mpoiecca. OTBET JOKaXKUTE.

JIHK

AAA — TTT - I'TT — LI
TTT - AAA — I - T'TT

I'enernueckmuii kox (MPHK)

Ban |Anma |Imy |Imm
Ban |Anma |Imy |Imm

Ilepsoe Tperbe
Bropoe ocHoBaHHe
OCHOBaHMe OCHOBaHMe
v 10 A r
®en (Cep |Twp |Luc |V
v ®en |Cep |[Tup |Huc |10
Jleit |Cep — — |A
Jleit |Cep — |(Tpu |T
Jeit |Ilpo |Twmc |Apr |V
I Jeit |IIpo |Tumc |Apr |[L
Jeit |Ilpo |Imm |Apr |[A
Jeit |Ilpo |Imu |[Apr (T
Une |Tpe |Acn |Cep |V
A Une |[Tpe |Acn |Cep (LI
Une |Tpe |JIuz |Apr [A
Mer (Tpe |JIuz |Apr (T
Ban |Ama |Acn |Tmm |V
Bax |Ama |Acn |Imu |I]
r
A
r

IIpaBunia mosib30BaHus Tadnuuei

ITepBblif HyKII€OTUA B TpUILIETE OEpETCS U3 JIEBOTO BEPTUKAIBHOTO Psijia, BTOPOH — U3 BEPXHETO ropu-
30HTAJIBHOTO psAJa U TPETHI — W3 MPABOTO BEPTHUKAIBLHOTO. Tam, Tie nepecekyTcs JUHUH, WAYIIHEe OT BCeX
TPEX HYKICOTHIOB, M HAXOJUTCS UCKOMAasi aMHHOKHUCIIOTA.
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35. UzectHo, uto Bce Buapl PHK cunresupyrorcs na JIHK-marpuie. ®parment nienu JIHK, Ha koTopoit
cuHTe3upyeTcs yuacTok neHTpanbnoil nen TPHK, nmeer cnenyromntyto nmocnenoBaTebHOCTh HYKJICOTHOB!
TIUHUOATTOI TTALT. YcTtaHoBUTE HYKIEOTUAHYIO TocienoBarenbHocTh yuactka TPHK, xotopslit cunTe-
3UpyeTcsa Ha TaHHOM ()parMeHTe, 1 aMHHOKHUCIIOTY, KoTopyto OyzeT nepeHocuts 3Ta TPHK B mponecce 6uo-
cuHTe3a Oelka, eciu TpeTHil TpuruieT cooTBeTcTByeT anTukonoHy TPHK. OTBer nosicuute. J{s pemenwst 3a-
JTAHWS UCTIONIB3YiTe TaONUIly TEHETHYECKOTO KOJa.

I'eneruueckuii kox (MPHK)

IlepBoe Tpersbe
Bropoe ocHoBaHue
OCHOBaHMe OCHOBaHMeE
v 10 A r
®en |Cep |[Tup |Huc |V
v ®en |Cep |[Tup |Humc |10
Jleit |Cep — — |A
Jleit |Cep — |Tpm |T
Jleit |Ilpo |Imc |Apr |V
o Jeit |IIpo |Tuc |Apr |[L]
Jeit |Ilpo |Imm |Apr |[A
Jeit |Ilpo |Imu |[Apr [T
Une |Tpe |Aca |Cep |V
A Une |Tpe |[Aca |Cep |1
Une |Tpe |[JIm3 |Apr |A
Mer |Tpe |(JIm3 |Apr |T
Ban |Ama |Acn |Tmm |V
r Ban |Ama |Acn |Tmm (1]
Ban |Anma |Imy |Imm [A
Ban |Ama |Imy (Imu (T

IIpaBuia mob30BaHuA TabanLe

ITepBblif HyKI€OTH B TpHUILIETEe OEPETCS U3 JIEBOr0 BEPTHUKAIBLHOTO Psijia; BTOPOH — M3 BEPXHETro ropu-
30HTAJBHOTO Psi/ia; TPETHH — M3 MPABOTO BEPTUKAIBLHOTO. TaM, Tie MmepeceKyTcs JMHUHN, UAYIIHE OT BCeX
TPEX HYKJIEOTHJOB, U HAXOJUTCSA UCKOMas aMHUHOKHUCIIOTA.
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36. ®parment nenu nPHK umeer cnegyromiyto nmocienosarenbHOCTh HyKIeoTua0B: [IYAITAATTIIVAY.
Omnpenenute mocaenoBarenbHOCTh HyKineoTunoB Ha JIHK, artukomonsr coorBercTBytonux TPHK u amuHo-
KHCJIOTHYIO MOCJIE0BATENbHOCTh COOTBETCTBYIOIIETO (pparMeHTa MOJIEKY/bl OesKa, UCIOb3Ys TaOIuIly re-
HETHUYECKOTO KOJa.

I'enernuecknii kon (MPHK)

IlepBoe Tperbe
Bropoe ocHOBaHue
OCHOBaHMe OCHOBaHMe
v 0 A r
®en (Cep |Tup |Luc |V
v ®en |Cep |Tup |Huc |1
Jleit |Cep — — |A
Jleit |Cep — |(Tpu |T
Jeit |Ilpo |Imc |Apr |V
i Jeit |Ilpo |Tmc |Apr (L
Jeit |llpo |Ima |Apr (A
Jeit |Ilpo |[Ima |Apr |T
Une |Tpe |Acn |Cep |V
A Une |[Tpe |Acn |Cep (LI
Une |[Tpe |JIuz |Apr [A
Mer (Tpe |JIuz |Apr (I
Ban [Ana |Acn |Imum |V
r Ban |Ama |Aco |Imm |10
Ban |Anma (Imy |[[m |A
Ban |Anma (Imy |ITmm |T

IIpaBuia nojib30BaHus TA0IUIEH

[TepBblif HyKI€OTH B TpHUILIETE OSPETCS U3 JIEBOr0 BEPTHUKAIBLHOTO Psifia; BTOPOH — M3 BEPXHETO TOpH-
30HTAJIBHOTO psA/ia; TPETUH — W3 MPABOTO BEPTHKAIBHOrO. Tam, r1e nepeceKkyTcs JMHUM, HIYIIHE OT BCEX
TPEX HYKJIEOTHIOB, U HAXOAUTCS UCKOMasi aMUHOKHCIIOTA.
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37. ®parment nenu nPHK umeer cnegyronryto nocienosarenbHOCTh HykIeoTuaoB: [IYAITAATTIIVAY.
Omnpenenure mocienoBarenbHOCTh HyKieoTunoB Ha JIHK, artukomonsr coorBercTBytonux TPHK u amuHo-
KHCIIOTHYIO MOCJIeI0BaTeIbHOCTh COOTBETCTBYIOLIETO (PparMeHTa MOJIEKYNbI OeNKa, UCTIONb3ysl Tabnuily re-
HETUYECKOTO KOJIa.

I'eneruueckuii kox (MPHK)

IlepBoe Tperne
Bropoe ocHoBaHue
OCHOBaHHe OCHOBaHMe

Yy | I A r
@®en|Cep |Tup |Huc |VY

v @®en|Cep |Tup |Huc |[L]
Jleit | Cep — —A
Jleit | Cep —|Tpu (T
Jleit [[Ipo |[Tuc |Apr |V

I Jeii |IIpo [Tuc  |[Apr |10
Jeii |IIpo |[Ima  |Apr |A
Jeii |IIpo (Imu  [Apr [T
Une [ Tpe |Ace |Cep |V

A Une [ Tpe |Ace  |Cep |0
Une | Tpe |JIuz  |Apr |A
Mert|Tpe (JIuz |Apr |
Ban [Ana|Acn |ITmm |V

r Ban [Ana|Acn |Imu |1]
Ban |Ana|Iny [Tmm |A
Ban |Ana (Imy ([ITmm [T

IIpaBuia mob30BaHuA TabanLel

[TepBblif HyKI€OTH B TpHUILIETEe OSPETCS U3 JIEBOr0 BEPTUKAIBLHOTO Psifia; BTOPOH — M3 BEPXHETr0 ropu-
30HTAJIBHOTO psANia; TPETUH — W3 MPABOTO BEPTHKAIBHOTO. Tam, I1e nepeceKkyTcs JIMHUM, HIYIIHE OT BCEX
TPEX HYKJIEOTHIOB, U HAXOAUTCS UCKOMAsi aMUHOKHCIIOTA.
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38. ®parment uenu JJHK umeer crnenyroniyro nocienqoBarelbHOCTh HYKIEOTHIOB:
TTA TAA TAT UAT TALL

Omnpenenure nocnenoBareabHOCTh HykieoTu10B Ha UPHK, anTukonons! coorsercrByromux TPHK u no-
CJIe/IOBAaTEIbHOCTh AMUHOKHUCIIOT BO (hparMeHTe MOJIEKYNbl Oellka, KOJUPYeMOM yKa3aHHBIM (parMeHTOM
JHK, ncnonb3ys TabauIy reHeTHIeCcKOro Kojia

TeHeTHueckHil kog (HPHE)

HEPBGE BT‘DPDE OCHOBAaHHE TPETLE
OCHOBAaHHE OCHOBAaHHE
¥ IT A T
$en Cep Tap Lue ¥
¥ $en Cep Tup Hue I
Jlel Cep — — A
Jleit Cep — Tpu T
Jled [Tpo Tnec Apr ¥
Jled I[Tpo Tne Apr I
O Jled I[Tpo Tum Apr A
Jlel |[Ipo Tum Apr I
Hne Tpe AcH Cep &
A Hne Tpe AcH Cep I
- Hne Tpe JIm3 Apr A
Met Tpe Jlmz Apr T
Ban Ama Aco Tan ¥
r Ban Ara Aer T'mm 11
Bax Ana Ty Tmm A
Bax Ama Iy T'mm T

IIpaBuiaa nojb30BaHus TA0IHIIEH

[epBbIif HYKJIEOTH I B TPUILIETE OEPETCS U3 JICBOTO BEPTHKAIBHOTO Psila, BTOPOH — U3 BEPXHETO TOpH-
30HTAJIBHOTO Psiia U TPETUM — U3 MPABOTO BEPTUKAIBHOTO. TaMm, r1e mepeceKkyTcs JMHUN, UAYIIME OT BCEX
TPEX HYKJIEOTHUIOB, U HAXOAUTCS UCKOMAasi aMUHOKHUCIIOTA.
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39. ®parment nenu JAHK nMeer cneayroniyto nmocaeqoBareaIbHOCTh HyKICOTHIOB:
TTA TAA TAT UAT TALL

Omnpenenure nocnenoBareabHOCTh HykieoTu10B Ha UPHK, anTukonons! coorsercrByromux TPHK u no-
CJIe/IOBAaTEIbHOCTh AMUHOKHUCIIOT BO (hparMeHTe MOJIEKYNbl Oellka, KOJUPYeMOM yKa3aHHBIM (parMeHTOM
JIHK, ncnonb3ys Tabauily reHeTH4ecKoro Kosa.

T'emerungecrknf kox (nPHR)

Tlepsoe Bropoe ocHOBanue Tperse
OCHOEAHIE ) OCHOEAHHE
¥ I7 A (r
Pen Cep Tup [ac ¥
v Ten Cep Tup [Mac IT
Jlen Cep — — A
Jlen Cep — Tpr r
Jlen IIpo Tme Apr ¥
Jlen IIpo Tme Apr IT
o Jlel IIpo I'nm Apr A
Jlen ITpo Tnm Apr r
Hne Tpe AcH Cep ¥
A Hne Tpe AcH Cep I
Hne Tpe Jmz Apr A
Met Tpe Jmz Apr r
Ban Amna Aco Cnm ¥
r Ban Ama Acn [mm IT
Ban Ama Tny [nm A
Ban Aua Tny |Tnm r

I[IpaBuia nosib3oBaHusi Tadauuei

[TepBbIif HyKII€OTH I B TPUILIETE OEpeTCs U3 JICBOIO BEPTHKAJIBHOIO psila, BTOPOH — U3 BEPXHETO ropu-
30HTAJIBHOTO Psijia M TPETUH — U3 TMPABOTO BEPTHKAIBHOTO. TaM, Tie mepeceKyTesl JIMHUH, UIYIIIe OT BCeX
TPEX HYKJIEOTHJOB, U HAXOJUTCS UCKOMas aMHUHOKHUCIIOTA.
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40. UzsectHo, uTo Bce Buapl PHK cunresupyrorcs na JIHK-matpuie. ®parment monekynsl JJHK, Ha ko-
TOPOU CHHTE3UPYeTCsl ydacToK meHTpanbHoi netnu TPHK, nMmeeT cnemyronryio mocienoBaTenbHOCTh HYK-
neotugoB: UI'T-ITT-I'TT-AIT- LTI, Kakyro amunokucnoty Oynet nepenocuts TPHK, cuntesnpyemas Ha
stom ¢parmente [IHK, ecnm e€ Tperuii TpuIieT cOOTBETCTBYyeT aHTUKOAOHY? OTBeT moscHute. st pemie-
HUS UCTIOJB3YHTE TaOIHUIy TEHETHYECKOTO KOJIa.

T'eneTnuecknii koa (HPHK)

IlepBoe Tpetee
Bropoe ocHOBaHHE
OCHOBAHHE OCHOBAHHE
v II A T
QeH Cep Tup Muc Y
v Den Cep Tup Mnc |
Jeii Cep — — A
Jen Cep — Tpu T
Jeti IIpo [ue Apr v
Jeti IIpo THe Apr |
! Jen IIpo I'ma Apr A
Jeti IIpo I'mn Apr T
e Tpe AcH Cep v
A e Tpe Acn Cep |
i e Tpe Tz Apr A
Mert Tpe a3 Apr T
Ban Ama Acn I'mu Y
r Ban Ara Acn T'mn I1
Ban Amna oy I'mn A
Ban Amna oy ['mn T

IIpaBuia moib30BaHuA TadANLe

[TepBEIif HyKIIEOTH B TPHUILIETE OEPETCS M3 JIEBOTO BEPTUKAIBHOTO Psijia, BTOPOI - M3 BEPXHETO TOPH30H-
TaJIbHOTO psAfia U TPETHUM - U3 MPABOro BEPTUKAIBHOTO. TaM, Iie IepeceKyTCs JMHUH, UAYIIHE OT BCEeX TPEX
HYKJICOTHJIOB, ¥ HAXOUTCS HCKOMasi aMIHOKHCIIOTA.
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41. Oparment nenu JTHK umeer nocnenosarenbHocTh HykieoTuaoB TTTATTITT THITAAT. B pesynb-
TaTe MPOU3OUICIIeH MyTallud B TPETHEM TPHUILIETE TPETHH HYKJICOTH] 3aMeHEH Ha Hykieotud A. Ompene-
JUTE MOCIeN0BaTeNbHOCTh HyKiIeoTH10B Ha U-PHK 1o ucxognomy dparmenty nenu JIHK u uzmenéanomy.
OO0BsCHUTE, YTO MPOU3OUIET ¢ PparMEeHTOM MOJIEKYJIBI OEJTKa U €r0 CBOMCTBAMU TOCIIE BO3HUKIIICH MyTaIluu
JHK. Jlns perieHus ucnonb3yire TaOIUIy TeHETUYECKOTO KOJIa.

T'enernviecknii koa (HPHK)

Ilepeoe Tperre
Bropoe ocHOBAHHE
oCHOBAHHE OCHOBAHHE
v I0 A r
Den Cep Tup Muc v
v Den Cep Tup ITuc I
Jent Cep — — A
Jent Cep — Tpnr r
Jleit IIpo I'nc Apr v
Jent IIpo I'mc Apr 0
B Jent IIpo T'mn Apr A
et TIpo T'mn Apr T
Ine Tpe Acn Cep v
A e Tpe Acn Cep |
: e Tpe JIus Apr A
Mert Tpe JIn3 Apr r
Ban Ama Acn I'ma v
r Ban Ana Acn I'ma IT
Ban Ana [y I'mn A
Ban Ana [y I'mn r

IIpaBuiaa nojib30BaHus TA0IUIEH

[TepBbIif HyKII€OTH I B TPHUILIETE OSpETCS U3 JIEBOTO BEPTHKAIBHOTO Psila, BTOPOH — U3 BEPXHETO TOpH-
30HTAJIBHOTO Psiia U TPETUH — U3 IPABOTO BEPTUKAIBHOTO. TaMm, r1e mepeceKkyTcs JUHUN, UAYIINE OT BCEX
TPEX HYKJIEOTHIOB, U HAXOAUTCS UCKOMAsi aMUHOKHCIIOTA.
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42. Tenetnueckwii anmapar Bupyca mnpenacrasieH monekynoii PHK, ¢dparmMeHnT kotopoii mMeer ciemyro-
Iy HYKJICOTHAHYI0 mnocienoBaredbHOCTh: [ YITAAATAYHAYIUI'YIT. Onpenenure HyKICOTHIHYIO TO-
clef0BaTelbHOCTh ABylLenouHoi monekynsl JIHK, xotopas cunHresupyercs B pesyiabrare oOpaTHOM TpaH-
ckpunuun Ha PHK Bupyca. Ycranosute nocrnenoBareiabHocTh HykiaeoTuaoB B HPHK u amuHokucior BoO
¢dparmenTe Oenka BUpyca, KOTOpasi 3aKOIMpOBaHa B HaiieHHOM (pparmente monekynsl JJHK. Marpuneii mst
cunre3a nPHK, Ha xotopoii unér cuares BupycHoro Oeinka, siBisieTcss Bropas 1ensd asyuenoynoit JJHK. [{ns
pelIeHHs 3aJa49K NCTIONIB3YHTE TaOIHIly TeHETHYECKOTO KOJIa.

I'ereTnueckni Koa (HPHK)

ITepBoe B TpeTbe
TOpOe OCHOBAHHE
OCHOBAHHE OCHOBAHHE
v I A r

Den Cep Tup iz (e v

v @eH Cep Tuap Iuc I

: Jlei Cep — — A
Jleit Cep — Tpu r
Jleit IIpo Tuc Apr Y
Jlen IIpo Tuc Apr I

L[ Jlern ITpo I'mu Apr A
Jlent IIpo I'ma Apr I
Ine Tpe AcH Cep Y

A Ilne Tpe AcH Cep 1T
Ine Tpe JIns Apr A
Met Tpe JIns Apr
Ban Ana Acn I'mu v

r Ban Ama Acn I'm I
Ban Ana Ty I'ma A
Ban Ama Ty T'mu r

IIpaBH/ia M0/IL30BAHASA Ta0IHIeR
IlepBeIi HYKICOTHI B TpPHILIETe Oep€rcAd H3 JIEBOr0 BePTHKAIBHOIO piala.
BTOPOH — H3 BepXHero TOPH30HTAIBHOIO pANa H TPeTHH — H3 IIpaBoro BepTH-
KalbHOro. TaM. IJe IepecekyTcd IHHHH. HAYIOHE OT BCeX TPEX HYKIEOTHIOB. H
HaXOJHTCA HCKOMAadA aMHHOKHCIIOTA.
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43. Oparment uenu JAHK nmeer nocneposarensHocTs HykiIeoTu10B TTTAT'TITI THITTAIL. B pesynb-
TaTe MPOM3OMIE/IIEH MyTalliy B ISATOM TPHUILIETEe MEepBbIA HykJIeoTHI T ObUT 3aMEHEH Ha HYKICOTHI A.
Onpenenute mocienoBareIbHOCTh HykiIeoTuoB Ha U-PHK mo ucxomnomy dparmenty nemm JJHK u mo
n3MeHEHHOMY. Mcnonp3yst TaOnuIly TeHeTHYeCKOTO KO, OTPENeIUTe aMHHOKHUCIIOTY, TOSBUBLIYIOCS B pe-
3yAbTaTe MyTallud, U OOBSICHUTE, YTO MOXET MPOU30UTH C MOJIEKYJION OelKa U ero CBOMCTBaMH MOCIe BO3-
Hukwed myrauun JJHK.

Ienetngecknit ko1 (nPHK)

Hepeoe B Tpetne
Topoe 0CHOBAHMNE
OCHOBAHNE OCHOBAHIIE
W 11 A r
den Cep Tup e v
v Den Cep Tup IMuc IT
) Jes Cep — — A
Jest Cep — Tpu T
Jleit IIpo I'mc Apr v
1 Jled IIpo I'mc Apr I
Jeft IIpo iz Apr A
Jleit IIpo T'mn Apr I
Hie Tpe Acr Cep Y
A Hie Tpe Acn Cep II
) Hre Tpe T Apr A
Met Tpe JIm3 Apr I
Baxa Ara Acn I'am v
r Ban Ana Acn Tam T
Bana Ana I'my i A
Baxa Ada Ty I'am I

44. ®parment nykneoruaHon nenu JHK nmeer nocnenosarensnocts LHIATATI'L. Onpenenurte Hykiieo-
TUJHYIO TIOCJIEJIOBATEILHOCTL BTOPOUM IIeNMU U 00IIee YMCIO BOJAOPOAHBIX CBS3EH, KOTOpBIE 00pa3yroTcs
Mmexny apyms nersimu JIHK. OObsicHUTE MTOJTyYeHHBIC PE3yIIBTATHI.
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45. UzsectHo, uTo Bce Buapl PHK cunresupyrorcs na JIHK-matpuie. ®parment monekynsl JJTHK, Ha ko-
TOPOU CHHTE3UPYeTCsl ydacToK meHTpanbHoi netnu TPHK, nMmeeT cnemyronryio mocienoBaTenbHOCTh HYK-
neotunoB: IHTTHHALITI TTALIA. YecranoBuTe HYKJIEOTHAHYIO TTOocnenoBaTenbHOCcTh yyacTtka TPHK, korto-
pBIii CHHTE3HPYETCS Ha JAaHHOM (pparMeHTe, 1 aMHHOKHUCIIOTY, KOTOpyIo Oyaet nepenocuts 3ta TPHK B mpo-
necce OnocuHTe3a Oenka, eciu TpeTHil Tpumier coorBeTcTByeT aHTukoAoHy TPHK. OtBer nosichute. /s
peleHns 3aJaHNs UCTIONIb3yTe TaOIUIly TEHETHYECKOTO KOJIa.

I'emeTmaeckmii kog (EPHEK)

Hepzoe Bropoe ocHOBAHHE Tpetse
OCHOBAHIE OCHOBAHHE
v I A T

den Cep Tup ITuc v
v Pen Cep Tap Inc inj
Jlei Cep — — A
Jleit Cep — Tpu r
JleH ITpo Tuc Apr v
I Jleit IIpo I'mc Apr I
Jleit IIpo I'm Apr A
JleH ITpo I'm Apr r
Hne Tpe Acn Cep v
A Hie Tpe AcH Cep I
Hie Tpe iz Apr A
Met Tpe izl Apr r
Banx Ama Acn I'm v
r Ban Ama Aco ' inj
Ban Amma Tmy I'ma A
Bax Ama Ty I'm r

I[IpaBuia nosib3oBaHus TadauLeil

[TepBblif HyKII€OTH I B TpHUILIETE OEPETCS U3 JIEBOrO BEPTUKAILHOIO psia; BTOPOM — U3 BEPXHETO Topu-
30HTAJIBHOTO PSIia U TPETUH — U3 MPABOTO BEPTUKAIBHOrO. Tam, rie mepeceKkyTces JUHUN, UAYIIHUE OT BCEX
TPEX HYKJIEOTHIOB, U HAXOANUTCS UCKOMasi aMUHOKHCIIOTA.
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46. U3BectHo, uTo Bce Buapl PHK cunresupyrorcs na JIHK-marpuie. ®parment monekynsl JJTHK, Ha ko-
TOPOU CHHTE3UPYeTCsl ydacToK meHTpanbHoi netnu TPHK, nMmeeT cnemyronryio mocienoBaTenbHOCTh HYK-
JICOTULOB:

OI'TTIT I'UT AITUTT. YcranoBuTe HYKJIEOTHAHYIO mocienoBarenbHocTh ydactka TPHK, koropsrit
CHUHTE3UpYETCs Ha JaHHOM (hparMeHTe, 1 aMHHOKHCIIOTY, KOTOpyto OyaeT nepenocuts 3t1a TPHK B mpomecce
O6uocuHTe3a Oenka, eciau TpeTuil TpUmeT cooTBeTcTByeT anTukonony TPHK. OtBer nosicaure. [{ns pemenus
3aJlaHus UCTIONB3YHTE TAOIHUIy TEHETHIECKOTO KOIa.

TI'enernuecknii kox (MPHK)

IlepBoe Tpetbe
Bropoe ocHoBaHue
OCHOBaHHe OCHOBaHHe
v 11 A r
®en (Cep |Twp |Luc |V
v ®en |Cep |[Tup |Huc |10
Jleit |Cep — — |A
Jleit |Cep — |Tpn |T
Jeit |IIpo |(ITuc |Apr |V
I Jeit |Ilpo |ITmc |Apr (L
Jleit |IIpo |(Ima |Apr |A
Jleit |IIpo (Ima |Apr |I
HUne |Tpe |[Acu |Cep |V
A HUne |Tpe |Acu |Cep |L
Nne |Tpe |JImz |Apr (A
Mer |Tpe |JIuz |Apr |I
Ban [(Ana |Acn |Imum |V
r Ban |Ama |Acm |[Imm |10
Ban |Ana |[ny |[I[mm [A
Ban |Ana |Inmy (ITma |T

I[IpaBuia nosib3oBaHus Tadauuei

[1epBblif HYKICOTH] B TPUILIETE OSPETCS U3 JIEBOTO BEPTHUKAIBLHOTO Psijia; BTOPOH — M3 BEPXHETO TOpH-
30HTAJIBHOTO psfia; TPETUM — M3 MIPaBOTO BEPTUKAIbHOTO. TaM, Iie nepeceKkyTcs JUHUH, UAYIHE OT BCEX
TPEX HYKJIEOTHUIOB, U HAXOAUTCS UCKOMAasi aMUHOKHUCIIOTA.
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47. Anrukogonbsl TPHK BxogsT B pubocomy B cnemyromem nopsiake: TAT IITY HIIT YAY. Ucnons3yst
TaONMUITy TEHETHYECKOTO KO/a, OMPEACIINTE TOCIEN0BATEIbHOCTh HYKICoTH0B MarpuuHou menu JIHK,
nPHK u aMmuHOKuUCIIOT B MOJIeKyie cHHTE3upyeMoro ¢parmeHTa oenka. OTBET 0ObSICHHUTE.

Jliis pelieHns 3a1aHus UCIOIb3YHTE TaOIUIy T€HETHYECKOrO KOAIa.

Temermaecknii ko (EPHK)

Iepsoe Bropoe ocHOBAHHE Tpertne
OCHOEAHIE OCHOEAHIE
Y T A T

Per Cep Tup ITuc v
v Pen Cep Tup IMuc I
Jlei Cep — — A
JleH Cep — Tpu r
Jleit IIpo I'mc Apr v
1 JleH ITpo Tuc Apr I
JleH ITpo Im= Apr A
Jleit IIpo ['m= Apr r
Hie Tpe AcH Cep v
A Hne Tpe Acn Cep I
Hie Tpe JH3 Apr A
Met Tpe JizE: Apr r
Ban Ama Acno I'm v
r Ban Ama Acm [ 1T
Bax Ama oy I'm A
Bax Ama Imy ' r

IIpaBuia mob30BaHuA TabanLel

[lepBriii HyKJI€OTH B TpUIUIETE OEpETCS U3 JIEBOTO BEPTHKAIBLHOTO Psia; BTOPOH — M3 BEPXHETO TOpH-
30HTAJBHOTO psAlla U TPETUM — U3 IPaBOr0 BEPTHKAIBHOIO. Tam, rie nepecekyTcs JIMHUU, UAYIIHE OT BCEX
TpEX HYKJIEOTHUIOB, U HAXOAUTCS UCKOMAasi aMUHOKHCIIOTA.
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48. UzsectHo, uTo Bce Buapl PHK cunresupyrorcs na JIHK-matpuie. ®parment monekynsl JJHK, Ha ko-
TOPOM CHHTE3HMpYETCs y4acTok LeHTpanbHoi nemn TPHK, umeer cnemyronryro mocienoBaTrebHOCTb HYK-
neotunoB: TAATHTI TTHITALT. YcranoBuTe HykIeoTHIHYIO TocienoBaTenbHoCcTh yuyactka TPHK, koro-
pBIil CHHTE3UpYyETCsl Ha JaHHOM (parMeHTe, 1 aMHHOKHCIIOTY, KOTopyto Oyner nepenocuts 3ta TPHK B mpo-
necce OMOCHHTE3a Oenka, ecau TpeTHil TpuiuieT coorBercTByeT anTukonoHy TPHK. O6ochyiite nocnenosa-
TeNbHOCTh Bammx neiictBuid. [ pemenus 3aanns UCTIONb3yiTe TaOIUIly TEHETHYECKOTO KOJIa.

I'enernyecknii kog (HPHK)

Ileproe B Tperke
TOpoe OCHOBAHNE
OCHOBAHHE OCHOBAHHE
v 1T A r
(ren Cep Tup ne Y
v en Cep Tup uc I
Heii Cep — — A
Heii Cep — Tpu I
Heii IIpo I'nc Apr ¥
I Ieii Ipo I'ne Apr 11
Heii [Ipo ['nn Apr A
Heii [po ['nu Apr I
Hne Tpe AcH Cep b
A Hne Tpe AcH Cep |
Hne Tpe Tz Apr A
Met Tpe Jlnz Apr I
Ban Ana Acn ['mn Y
E Ban Ana Acn [ 1
Ban Ana [y [n A
Ban Ana [y [nn I

IIpaBuia nojib30BaHus TA0IUIIEH

[TepBbIif HyKII€OTHA B TpHUILIETE OEpPETCS U3 JIEBOTO BEPTUKAIBHOTO Psi/ia; BTOPOH - U3 BEPXHEr0 TOPH30H-
TAJIBHOTO psAJla U TPETHM — M3 MPaBOr0 BEPTUKAIBHOTO. TaM, Irne mepecekyTcs JUHUW, HIYIIHNE OT BCEX
TPEX HYKJIEOTHIO0B, HAXOAUTCS NCKOMasi aMUHOKHCIIOTA.

49. Yyactok monekynsl JJHK umeer cienyromnyto mocieoBarenbHOCTh HyKJI€OTH IOB!
HATTAAITLHTILHATL. Ilepeuncnute He MeHee TPEX MOCIEACTBHMA, K KOTOPHIM MOXET MPUBECTH CIIy-
yaliHas 3aMeHa Bcex HykyeotuaoB T Ha Hykneotun L.
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50. ITociemoBaredbHOCTh AMUHOKHCIIOT BO (pparmMeHTe Mojekynbl Oenka ciemyromias: @en, [my, Mer.
Omnpenenure, MOIB3YACH TAONUIEH TEHETHYECKOTO Koza, Bo3MokHbIe TpumuieTsl JTHK, xoTopbie komupyrot
9TOT parmeHT Oenka. OTBET OOBICHUTE.

I'eneruyeckuii ko (MPHK)

IlepBoe Tperne
Bropoe ocHoBanme
OCHOBaHHe OCHOBaHHe
vy I A r
®en |Cep |[Tup |Huc |V
v ®en |Cep |[Tup |Huc |10
Jleit |Cep — — |A
Jleit |Cep — |Tpm |T
Jeit |Ilpo |Tmc |Apr |V
0 Jeit |Ilpo |Tmc |Apr (L]
Jeit |Ilpo |Ima |Apr (A
Jleit |Ilpo |[Imu |Apr |T
Une |Tpe |Aca |Cep |V
A Nne |Tpe |Acu |Cep [(L
Une |Tpe |JImz |Apr (A
Mer |Tpe |Jluz |Apr |I
Ban [(Ana |Acn |Imm |V
r Ban |[Ama |[Acn |Imm |1
Ban |[Ana |Tmy |Imm [A
Ban (Ana |Tmy |Imm (T

IIpaBuia nojib30BaHus TA0IUIIEH

[TepBbIif HyKII€OTH B TPHUILIETE OEPETCS U3 JIEBOTO BEPTHKAIBHOTO Psila, BTOPOH — U3 BEPXHETO TOpH-
30HTAJIBHOTO PsIIa U TPETUH — U3 IPABOTO BEPTUKAIBHOrO. Tam, rie mepeceKkyTcs JUHUN, UAYIIUE OT BCEX
TPEX HYKJIEOTHIOB, U HAXOAUTCSA
HCKOMasi aMUHOKHCIIOTA.
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51. TlocnemoBaredbHOCTh aMUHOKHUCIOT BO (hparmMeHTe Moiekynbl Oenka cnemyromas: ®EH — TJIY —
MET. Onpenenure, moab3ysch TaOMUIEH TEHETUYECKOTO Ko/a, Bo3MoxkHble TpuruieThl [JHK, kotopsre xomau-
PYIOT 3TOT )parMeHT Oenka

I'eneruyeckuii ko (MPHK)

Ban (Ana |ITnmy |Imm
Ban (Ana |ITnmy |Imm

IlepBoe Tperne
Brtopoe ocHoBanmue
OCHOBaHHe OCHOBaHHe
vy I A r
®en |Cep |Tup |Huc |V
v ®en |Cep |[Tup |Huc |10
Jleit |Cep — — |A
Jleit |Cep — |Tpm |T
Jeit |Ilpo |Tmc |Apr |V
0 Jeit |Ilpo |Tmc |Apr (L
Jeit |Ilpo |Ima |Apr (A
Jeit |Ilpo |[Imu |Apr |T
Une |Tpe |Aca |Cep |V
A Nne |Tpe |Acu |Cep [(L
Une |Tpe |Jlmz |Apr [A
Mer |Tpe |JIuz |Apr |I
Ban [(Ana |Acn |Imm |V
Ban |Anma |Acn |[Tmm |10
r
A
r

IIpaBuia mob30BaHusA TabanLei

ITepBblif HyKIE€OTU I B TpUILIETE OEPETCS U3 JIEBOIO BEPTHKAJIBHOIO pslia, BTOPOH — U3 BEPXHETO ropu-
30HTAJILHOTO psifia U TPETHH — U3 IMPAaBOT0 BEPTUKAILHOTO. Tam, TIe nepeceKyTcs JIMHUH, UAYIIHE OT BCEX
TPEX HYKICOTHIOB, M HAXOJUTCS UCKOMAasi aMHHOKHUCIIOTA.
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52. JTansl cnenytoume TPHK: TAA, I'TTA, AAA, ALl xotopsie noctynatoT Ha UPHK B ykazanHo# mo-
cienoBarenbHOCTH. Onpenenure nocieaoBarenbHOCTh kogoHoB HUPHK, aMUHOKHCIIOT B MOJEKYyJIE CUHTE3H-
pyemoro Oenka U (parMeHT reHa, KOAUPYIOUIUHA cuHTe3upyeMblil pparment Genka. Mcnonesyiite Tabnuity
TeHEeTUYECKOTO KOZa.

I'enernuecknii kon (MPHK)

IlepBoe Tpernbe
Bropoe ocHoBaHue
OCHOBaHMe OCHOBaHMe
v 0 A r
®en (Cep |Tup |Luc |V
v ®en |Cep |Tup |Huc |1
Jleit |Cep — — |A
Jleit |Cep — |(Tpu |T
Jleit |Ilpo |ITmc |Apr |V
i Jeit |Ilpo |ITmc |Apr (L
Jeit |Illpo |Ima |Apr (A
Jeit |Ilpo |[Ima |Apr |T
Une |Tpe |Acn |Cep |V
A Une |Tpe |Acn |Cep (LI
Une |Tpe |JIuz |Apr [A
Mer (Tpe |JIuz |Apr (I
Ban [(Ana |Acn |Imm |V
r Ban |Ama |Aco |Imm |10
Ban |Anma (Imy |[m |A
Ban |Anmna (Imy |ITmm |T

[TpaBuna mons30BaHUs TAOIUIICH

[TepBblif HyKII€OTH I B TPHUILIETE OSPETCS U3 JIEBOTO BEPTHKAIBHOTO Psila, BTOPOH — U3 BEPXHETO TOpH-
30HTAJIBHOTO PsIIa U TPETUH — U3 IPABOTO BEPTUKAIBHOrO. Tam, rie mepeceKkyTcs JUHUN, UAYIIUE OT BCEX
TPEX HYKJIEOTHIOB, U HAXOAUTCS UCKOMasi aMUHOKHCIIOTA.
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53. PHK Bupyca umeer nocnenosarenpHocTh ALIA-TTII-ITY-YVI-ITA. KakoBa Oymrer mocnemosa-
TENTBHOCTh HYKIICOTHIOB JByx1enodeunoi JJHK, xogupyemas »Tum ygactkom?

KaxoBa nocnenoBarensHocTh HykieotuaoB MPHK mpu ycnoBuu, uro marpuueinn asnsercs nens JHK,
xomruiementapaas PHK Bupyca. Onpenenure 6enok, koropslii 3akoguposan B PHK Bupyca.

I'eneruueckuii kox (MPHK)

Ban |Ana (Imy |ITnm
Ban |Ana (Imy |ITnm

IlepBoe Tperne
Bropoe ocHoBaHue
OCHOBaHMe OCHOBaHHe
vy 11 A r
®en |Cep |[Tup |Huc |V
v ®en |Cep |[Tup |Huc |10
Jleit |Cep — — |A
Jleit |Cep — |Tpm |T
Jeit |Ilpo |Tmc |Apr |V
10 Jein |IIpo (ITuc |Apr |0
Jein |IIpo |(Ima |Apr |A
Jein |Ipo (I'mn |Apr |I
Une |Tpe |Aca |Cep |V
A Une |Tpe |[Aca |Cep |1
Une |Tpe |[JIm3 |Apr |A
Mer |Tpe |(JIm3 |Apr |T
Ban |Anma |[Acn |Tmm |V
Ban |Ama |Acon |Imum |1
r
A
r
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54. T'enetnueckwii anmapar Bupyca mnpenacrasieH monekynoii PHK, ¢dparmMeHnT kotopoit uMeer ciemyro-
I{YH0 HyKJIEOTHIHYIO
nociegoBarenbHOCTh: [ YTAAATAVIHAYI'LI'VIT.

Ornpenenure HyKJICOTUIHYIO IOCIEA0BaTENIbHOCTH AByLlenouHoi Mmoiekynsl JJHK, koropas cunTezupyer-
cs B pesynbTare ooparHoil Tpanckpunuuu Ha PHK Bupyca.

YeranoBute mocienoBaTeabHOCTh HykiIeoTH10B B ”PHK u amuHOKHCH0T BO (parmenTe Oenka Bupyca,
KOTOpasi 3aKOJMpOBaHa B HaieHHOM (hparmente monekynbl JIHK. Marpuneii mist cunre3a uPHK, Ha koto-
poii UAET CUHTE3 BUPYCHOTO O€JiKa, SIBISIETCS BTOpas 1ensb apynenoddoin JTHK.

Jis penieHunst 3a1a4u UCTIONB3yHTe TaOIUIly TEHETHYECKOTO KOJIa.

TI'enernueckuii kox (MPHK)

IlepBoe Tpetbe
BTtopoe ocHoBaHue
OCHOBaHHe OCHOBaHHe

vy 1 A r

®en [Cep |Tup |Luc

v ®en [Cep |Tup |Luc

Jleit | Cep — —

Jleit |Cep — | Tpm

Jleit |IIpo (ITmc |Apr
Jleit |IIpo (ITmc |Apr
0 Jeit |IIpo (Imn |Apr
Jleit |IIpo |(Imn |Apr

Hne |Tpe |Acu |Cep
Hne |Tpe |Acu |Cep

A HUne |Tpe |JIuz |Apr
Mer |Tpe |JIuz |Apr
Ban |Ana |Acn |Im
r Ban |Ana |Acn |Imm

Ban |Ana |Inmy |[m
Ban |Ana |Imy |[m

ArE< | ArEC|ArPEC|IrEY
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55. UzsectHo, uTo Bce Buasl PHK cunresupyrorcs na JIHK-matpuie. ®parment monekynsl JJTHK, Ha ko-
TOPOU CHHTE3UPYyeTCsl ydacToK meHTpanbHoi netnu TPHK, nMmeeT cnemyromnryio mocieqoBaTenbHOCTh HYK-
neotunoB: IHTTHHALITI TTALIA. YecranoBuTe HYKJIEOTHAHYIO TTOocnenoBaTenbHOCcTh yyacTtka TPHK, korto-
pBIi CHHTE3WpYeTCs Ha JAaHHOM (PparMeHTe, 1 aMUHOKHUCIIOTY, KOTopyto Oyier nepeHocutsb 3ta TPHK B mipo-
necce OnocuHTe3a Oenka, eciu TpeTHil Tpumier coorBeTcTByeT aHTukoAoHy TPHK. OtBer nosichute. /s
pENIeHUs 3a/IJaHus UCTIONB3YHTe TaOIHIy TEHETHIECKOTO KOJIa.

I'emeTmaeckmii kog (EPHEK)

Hepzoe Bropoe ocHOBAHHE Tpetse
OCHOBAHIE OCHOBAHHE
v I A T

den Cep Tup ITuc v
v Pen Cep Tap Inc inj
Jlei Cep — — A
Jleit Cep — Tpu r
JleH ITpo Tuc Apr v
I Jleit IIpo I'mc Apr I
Jleit IIpo I'm Apr A
JleH ITpo I'm Apr r
Hne Tpe Acn Cep v
A Hie Tpe AcH Cep I
Hie Tpe iz Apr A
Met Tpe izl Apr r
Banx Ama Acn I'm v
r Ban Ama Aco ' inj
Ban Amma Tmy I'ma A
Bax Ama Ty I'm r

I[IpaBuia nosib3oBaHus Tadauueil

[TepBblif HyKII€OTH I B TpHUILIETE OEPETCS U3 JIEBOrO BEPTHKAILHOIO psia; BTOPOM — U3 BEPXHETO TOpu-
30HTAJIBHOTO PSIIa U TPETUH — U3 MPABOTO BEPTUKAIBHOrO. TaMm, rie mepeceKkyTces JUHUN, UAYIIHUE OT BCEX
TPEX HYKJIEOTHI0B, U HAXOAUTCS UCKOMasi aMUHOKHCIIOTA.
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56. ®parment nenu JTHK umeer nocnenosarenbHocTh HykieoTuaoB TTTATTITT THITAATL. B pesynb-
TaTe MPOU30UICIIe MyTallud B TPETHEM TPHUILIETE TPETHH HYKJICOTH] 3aMeHEH Ha Hykieotua A. Ompene-
JUTE MOCIeN0BaTeNbHOCTh HyKIIeoTH10B Ha U-PHK 1o ucxognomy dparmenty nenu JJHK u uzmenéuanomy.
Uro npou3oiaeT ¢ pparMeHTOM MOJIUICITHIA U €T0 CBOMCTBaMHU Tociie Bo3HuKIeld myranuu JIHK? Jlaiite
00BsICHEHHE, UCTIONB3Ys CBOM 3HAHMSI O CBOMCTBAX T€HETHYECKOTO KOJIa.

Temermaecknii ko (EPHK)

Iepsoe Bropoe ocHOBAHHE Tpertne
OCHOEAHIE OCHOEAHIE
Y T A T

Per Cep Tup ITuc v
v Pen Cep Tup IMuc I
Jlei Cep — — A
JleH Cep — Tpu r
Jleit IIpo I'mc Apr v
1 JleH ITpo Tuc Apr I
JleH ITpo Im= Apr A
Jleit IIpo ['m= Apr r
Hie Tpe AcH Cep v
A Hne Tpe Acn Cep I
Hie Tpe JH3 Apr A
Met Tpe JizE: Apr r
Ban Ama Acno I'm v
r Ban Ama Acm [ 1T
Bax Ama oy I'm A
Bax Ama Imy ' r

IIpaBuia mob30BaHuA TabanLel

[lepBriii HyKJI€OTH B TpUIUIETE OEpETCS M3 JIEBOTO BEPTHKAIBLHOTO Psa; BTOPOH — M3 BEPXHETO TOpH-
30HTAJIBHOIO psAlia U TPETUM — U3 IPaBOr0 BEPTHKAIbHOIO. Tam, rie nepecekyTcs JIMHUM, UAYIIHE OT BCEX
TpEX HYKJIEOTHUIOB, U HAXOAUTCS UCKOMAasi aMUHOKHUCIIOTA.

57. ®parmeHT MoseKysbl Oelka B HOpME UMEET CIEAYIOLIYI0 aMUHOKHCIOTHYIO MOCIEA0BaTeIbHOCTD:
-JIN3-CEP-MET-TPE-ACH-. B pesynsrare myraunu amuHokucinora TPE 3ameHunach Ha aMMHOKHCIOTY
AJIA. Kakve n3MeHeHus: MOTIIM IPOU30MTH B TeHOME B pe3yibrarte mogo0oHoi mytanun? CKOIbKO HYKI€OTH-
JIOB MOIJIO M3MEHHTHCS? [IprBeIuTEe COOTBETCTBYIOLINE JOKA3aTEIbCTBA, ISl OTBETA BOCIIONB3yHTECH Ta0Iu-
el reHeTuIeckoro koma. OTBeT 000CHYHTE.

I'emermaecknil kog (mPHK)

Ileproe TpeTee
Bropoe ocHOBAHEE
OCHOBAHIE O0CHOBAHOE
Y I0 A T
den Cep Tup Lac v
v Pen Cep Tup Inc IT
Jleit Cep — — A
Jeft Cep — Tpu r
Jleit ITpo I'mc Apr v
I Jeft Ilpo I'nc Apr 1|
Jeit IIpo I'ma Apr A
Je#t IIpo I'mu Apr T
Hre Tpe AcH Cep v
A Hre Tpe AcH Cep IT
) Hie Tpe Jus Apr A
Met Tpe Jmz Apr r
Ban Ama Acn I'mu v
r Ban Ama Acm I'mu II
Ban Ama | By I'mu A
Ban Ama Ty I T

IIpaBuia moib30BaHuA TabaNLe

[TepBEIif HYKIIEOTH I B TPUILIETE OSPETCS U3 JIEBOTO BEPTHKAIBHOTO Psia, BTOPOH — U3 BEPXHETO TOpPH-
30HTAJIBHOTO psAlla U TPETUM — U3 IPaBOr0 BEPTUKAIBHOIO. Tam, rie nepecekyTcs JIMHUU, UAYIIHE OT BCEX
TPEX HYKJIEOTHUIOB, N HAXOAUTCS UCKOMAasi aMUHOKHUCIIOTA.

37/44 PEIIY EI'D — Guoinorus



58. ®parmeHT MoIeKynabl Oenka B HOPME MMEET CIEAYIONYI0 aMUHOKUCIOTHYIO TIOCIEI0BaTeILHOCTD:
-TPE-CEP-JIN3-TJIY-APT'-. B pesynprare myrtauuu amuHokuciora JIM3 3ameHusnace Ha aMHUHOKHCIOTY
APT. Kakue n3MeHeHus1 B reHOME MOTJIA MPUBECTHU K MOo00HON MyTanuu? CKOIBKO HYKJIEOTHIOB MOTIIO U3-
MeHuThCs? TIpuBeIUTE COOTBETCTBYIOIINE JOKA3aTEILCTRA, JIUIS OTBETA BOCIOIB3YHTECh TAOJMIIEH TeHETH-
yeckoro kozaa. OTeer o0ocHyTe.

I'emeTmyecknii kKog (mPHK)

IIeproe TpeTse
Bropoe ocHOBAHDE
OCHOBAHIE OCHOBAHTE
Y IT A T
Pen Cep Tup Inc v
v Pen Cep Tup Iac IT
Jeft Cep — — A
Jeft Cep — Tpu r
Jeft Ilpo I'nc Apr v
Je#t IIpo I'mc Apr II
O Jleit ITpo I'ma Apr A
Jleit ITpo I Apr T
Hie Tpe Acn Cep v
A Hie Tpe AcH Cep 1|
) Hie Tpe Jmz Apr A
Met Tpe Jmz Apr T
Ban Ama Acn I v
r Ban Ama Acn 31 IT
Ban Ama Tay i A
Bax Ama Loy I T

I[IpaBuia nosib30BaHus Tadaunei

[TepBblif HyKIIE€OTH I B TpUILIETE OEpETCS U3 JIEBOIO BEPTHKAJIBHOIO psilia, BTOPOM — U3 BEPXHETO ropu-
30HTAJBHOTO psijia M TPETUH — M3 MPABOTO BEPTHKAIBHOTO. TaM, Ie mepeceKyTcsl JIMHUH, UIYIIIe OT BCEX
TPEX HYKJIEOTHJOB, U HAXOJUTCSA UCKOMas aMHUHOKHUCIIOTA.

38 /44 PEIIY EI'D — Guoinorus



59. T'enetnueckuil ammapar Bupyca mnpeactaBieH moiekyiaol PHK. ®parmeHT 3Toil MoJeKylbl UMeeT
HYKJIIeOTHIHYIO mocneaoBarenbHOCTh: ALIATTITTYYVITTA.

Onpenenure HYKJICOTUIHYIO MMOCIEA0BATENbHOCTD (PparmenTa aByxuenodeqHoil monekynsl JJHK, koto-
pasi cUHTe3upyeTcs B pesynbrare obparHoi Tpanckpunuuu Ha PHK Bupyca. YcranoBute mocnemoBatens-
HocTh HykiaeoTu10B B MPHK 1 amuHokucnor Bo ¢pparmente Genka Bupyca. Marpunei ans cuntesa nPHK,
Ha KOTOPO#l HIET CUHTE3 BUPYCHOTO Oelika, siBisercs Bropas uenb J[HK, koTtopast kommiemeHnTapHa nepBoii
uenu JAHK, naiinennoit mo Bupycnoit PHK. Jlns pemienust 3amanus ucmonb3yidTe TaOMUIy T€HETHUECKOTO
KOJa.

I'enernueckuil ko1 (HPHK)

IlepBoe TpeThe
BTopoe ocHOBAHHE
OCHOBAHHE OCHOBAHHE
v I A r
DeH Cep Tup ITuc Y
- deH Cep Tup ITmc IT
) Jleit Cep — — A
Jleit Cep — Tpu T
Jleti IIpo T'uc Apr v
Jeti IIpo s (s Apr I
0 Jeit IIpo T'aH Apr A
Jlei IIpo T'nH Apr T
Hne Tpe AcH Cep Y
A Hne Tpe AcH Cep 10
e Tpe JIH3 Apr A
Met Tpe JIn3 Apr T
Ban Ana Acn I'nu v
r Ban Ana Acm I'mu 1T
Ban Ana I'my I'nu A
Ban Ama I'my I'nmu I

IIpaBuia mob30BaHuA TadANLe

[TepBoIif HYKIEOTH] B TpUILIETE OEpETCS M3 IEBOTO BEPTUKAIBHOTO Psijia, BTOPOH — M3 BEPXHETO TOpH-
30HTAJIBHOTO Psila U TPETUM — U3 NIPaBOro BEPTUKAIBHOIO psina. Tam, rine nepecekyrcs JIMHUM, UAYIIHE OT
BCEX TPEX HYKIICOTHIOB, U HAXOANUTCS NUCKOMasi aMIHOKHCIIOTA.
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60. dparment monekynsl JIHK umeer crnemyrouryio mociaenoBaTtenbHOCTh HykiIeoTunoB: ATAAITAT-
I'IUTTTT. Onpenenute moCae0BaTeNFHOCTE AMHUHOKHUCIIOT BO ()parMeHTe MONMIENTHAHON enu u 000c-
Hy#HTe cBOM oTBeT. Kakue u3MeHeHus: MOIIIM IPOM30MTH B pe3ysibTaTe FeHHOW MyTaluu Bo (parmeHTe Moie-
kynel JJHK, eciiu BTopast amuHOKHCIIOTa B MOJMUMIIENTHIEC 3aMeHIIach Ha aMuHOKucioTy ®en? Kakoe cBoii-
CTBO TEHETUYECKOTO KOJ[a TIO3BOJISIET MOMYUUTh pa3Hbie pparMeHTsl MyTHpoBaHHON Monekynsl JJHK? OTtet
nosicHuTe. [t pereHns 3ajanus UCTIONIb3yiTe TaONnIly TeHETHYECKOTO KOJIa.

I'eneTnuecknii kon (MPHK)

IlepBoe Tpetbe
Bropoe ocHoBaHue
OCHOBaHHe OCHOBaHHe
v L1 A r
®en |Cep |Tup |Huc |VY
v ®en |Cep |Tup |Huc |10
Jleit |Cep — — |A
Jleit |Cep — |Tpu |T
Jleit |IIpo |(ITuc |Apr |V
I Jeit |Ilpo |ITmc |Apr (L
Jleit |IIpo |(Ima |Apr |A
Jleit |IIpo (Ima |Apr |I
Nne |Tpe |AcH |Cep |V
A Nne |Tpe |AcH |Cep (L0
Nne |Tpe |JIuz |Apr (A
Mer |Tpe |[JIuz |Apr |I
Ban [(Ana |Acn |Imm |V
r Ban |Ama |Acm |[Imm |10
Ban |Anma (Imy |[[mm |A
Ban |Anma (Imy |ITmm |T

I[IpaBu/a nosib3oBaHus TadauLel

[TepBblif HyKII€OTU I B TpHUILIETE OEPETCA U3 JIEBOrO BEPTUKAILHOIO psia; BTOPOM — U3 BEPXHETO ropu-
30HTAJIBHOTO PSIIa U TPETUH — U3 IPABOTO BEPTUKAIBHOrO. TaMm, rie mepeceKkyTces JUHUN, UAYIIHE OT BCEX
TPEX HYKJIEOTHIOB, U HAXOIUTCS UCKOMasi aMUHOKHCIIOTA.
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61. dparmMeHT reHETUUECKOTO amnmnapara Bupyca, npencrasieHnoro moiekynoit PHK, numeer nykieorun-
Hyto nocnenoBatenbHOCTh: AYITYATLIYYVYVYAVA. Omnpenenure HYKICOTUIHYIO TMOCIEIOBATEIBHOCTD
¢parmenTa asyuenodeuHoit mosekynsl JJHK, xotopas cunTesupyercs B pesynbrare oOpaTHOM TPaHCKPHII-
mun Ha BupycHoit PHK. Yeranosute mocnenoBarensHocTs HykieotnnoB B MPHK u amuHOKHCIIOT BO (par-
MeHTe Oenka BUpyca, eciu Marpuiiei 1 cuateza uPHK
CIIY’KHUT Lelb, KoMiuieMeHTapHas BupycHoit PHK. Otser mosichure. st pelieHust 3afaHusl UCIIONb3yiHTe
TabJIMIly TeHETUYECKOTO KOJia.

I'eneruueckuii kox (MPHK)

Ilepsoe Tperne
Bropoe ocHoBanue

OCHOBaHHe OCHOBaHHe
y|ioO|A|T
®en | Cep | Tup |Luc v

v ®en | Cep | Tup | Huc 1]

Jdeit |Cep| —| — |A
Jleit [Cep| — |Tpu [T

Jleit | Ipo | T'uc | Apr Y
Jleit | IIpo [T'uc |Apr
i Jleit | IIpo [I'mH | Apr
Jleit | IIpo |I'mH | Apr

Nne | Tpe | Acu | Cep N
Une | Tpe |Ach |Cep
Une | Tpe |JIu3 | Apr
Mer | Tpe |JIu3 | Apr

Ban | Ana | Acir | I v
Bam | Ana | Ac | Imn
Ban | Ana [Ty |Tmm
Ban | Ana [Ty |Tmm

=

iy =

—
1=
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62. M3BectHo, uTo Bce Buapl PHK cuntesupyrorcs na marpune JHK. @parment rena JIHK comepxut
CJIEAYIOUIYIO IOCIE0BATENbHOCTS!

ATITATLIATT LI TAT

Kakyto amunokucnoty Oynet nepenocuts Aannas TPHK, ecnu tpetuii Tpumiet npuseaéHHOro parmeH-
Ta ABJsIeTCsl aHTUKoAoHOM? OOOCHYITE MOCIe0BaTeNbHOCTh Bammx nerictBuid. [{ist BRINOTHEHMSI 3aIaHUS
UCIIONB3YHITE TAOMUIYy TeHETUYECKOTO KOAa.

I'eneruueckuii kox (MPHK)

TepBoe Bropoe ocHoBaHue Tpernbe

OCHOBaHME | y | I[ | A | I |ocHOBaHme

®en | Cep | Tup |Luc N

v ®en | Cep | Tup | Huc | LT
Jdeit |Cep| —| — |A
Jeii |Cep | — |Tpu (T’

Jleit | Ipo | T'uc | Apr Y
Jleit | IIpo [T'uc |Apr
i Jleit | IIpo [I'mH | Apr
Jleit | IIpo [I'mH | Apr

Nne | Tpe | Acu | Cep N
Une | Tpe |AcH |Cep
Une | Tpe |JIuz | Apr
Mer | Tpe |JIu3 | Apr

Ban | Ana | Acmr | I v
Bam | Ana | Ac | Imn
Ban | Ana [Ty |
Ban | Ana [Ty |Tmm

=

iy ="

—
=

I[IpaBuia nosib3oBaHus TadauLeil

[epBblif HyKI€OTH B TpHUILIETE OEpETCS U3 JIEBOTO BEPTUKAIBHOTO Psijia, BTOPOH — M3 BEPXHErO ropu-
30HTAJIBHOTO psifia U TPETUH — W3 IPABOr0 BEPTHKAIBHOTO. TaM, rie nepecekyTcsl JMHUHU, HIYIIHE OT BCEX
TPEX HYKJIEOTHIOB, U HAXOAUTCS UCKOMasi aMUHOKHCIIOTA.
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63. dparment monekynsl JHK umeer cnenytomryio mocienoBaTebHOCTh HYKJIEOTHIOB:

HI'TIUITATALTATALL

B pesynbrare mytanmn — 3aMmeHsl onHoro Hykieotuaa B JJHK TpeTss amuHokucnora Bo ¢parmeHTe mo-
JUNENTHa 3aMeHUIach Ha aMMHOKucI0Ty I'me. Onpenennure aMUHOKHUCIIOTY, KOTOpasi KOIMpOBajach 10 My-
tauuu. Kakue nzmenenus npousoun B JJHK, uPHK B pesynsrare 3amensl ogHoro Hykieotuaa? biaromaps
KaKoOMYy CBOICTBY I'€HETHYECKOIO KoJla OfHAa M Ta K€ aMHUHOKHUCIIOTA y Pa3HbIX OPraHU3MOB KOOUPYETCS
OJTHUM U TeM ke TpumieToM? OTBET MOSICHUTE.

J1y1s BBIOSTHEHUS 3aJaHUs UCTIONIB3YHTe TaOJIUIly TeHETHYECKOT0 KoJa.

I'eneruyeckuii koa (MPHK)

TMepgoe Bropoe ocHoBanne Tperbe

OCHOBaHME | y | [[ | A | I |OcHOBaHHe

®en | Cep | Tup | Luc Y

v ®en | Cep | Tup | Huc | LT
Jeit [Cep| — | — A
Jleit [Cep| — |Tpu [T

Jlent | IIpo | I'uc | Apr N
Jleii | IIpo [Tuc | Apr
H Jleii | Ilpo |Iu | Apr
Jleii | Ilpo |Iu | Apr

Wne | Tpe | Acu | Cep v
Une | Tpe | Acu | Cep
Une | Tpe |JIus | Apr
Mer | Tpe |JIus | Apr

Ban | Ana|Acn | ['mu v
Ban | Ana | Acn | [mu
Ban | Ana [Ty |
Ban | Ana [Ty |

gy
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43 /44 PEIIY EI'D — Guoinorus



64.

Higectwo, wro see suas PHEK cosreampywres wa JHEK-smarpune. Oparsent
monekyns JIHK, Ha  ®OTOpOi  cHMTEIMMpYETCRE  YUACTOK  HEHTPAILHO
nernn TPHEK, mmeer cnenyrmyno nocneaosareisHOCTE HYKICOTHIOE (BEPXHAR
UETTE CMBICIOBAR, HIGEHAA TPAHCKPHONPYEMAR).

S-UTAATTTIALIIAATIT-3"
FrUTTUUALTI TTALLA-S

ViTanoBHTe HYKICOTHANYID nocaegosarensdocte yyactka TPHE, woTopedi
i:IIH'IL"!IIP}'L"I'CH HE  TAHHOM EIPPZI]'!H.'H'I'L'. o IHAYETE 5" H 3‘ KOHUB  3TON0
hparMeHTa it OIPEIEINTE AMPHOKHCIOTY, KOTopyH Oyaet nepenocnts sta TPHK s
IIPULI,L'EL'L' brocHHTE A l-,'ll.'_'lh'il, cCiam TFK.'TH]"] TPHILIET 5\ HOHIL COOTBETCTEVET
armukogory TPHE. Omser noscewre. Jlna  pemesns SangHms  menoasiyviime
TAfAMLY FEeHeTHYECKOND KOaa.

Fenerwuecknii kog (WPHEK)

Meproe B Tperee
i TOPOE CHOBAHNE .
GCHOBAHNE OCHOBAHME
¥ Il A I
Pen Cep Tup ne W
- Dren Cep Tup e L
: Jeii Cep — — A
Jleii Cep i Tpu I
Tleii Mpo I'nc Apr v
1 Teii Mpo I'ne Apr 1
Jleii Mpo [nn Apr A
Jlei Mpo [an Apr r
Hane Tpe Acw Cep v
A Hne Tpe Acu Cep 1)
Hae Tpe Moz Apr A
Met Tpe Tz Apr I
Ban Ama Acn [an v
r Ban Ama Aen an 1
Ban Ama [y [ A
Ban Ama [y [ r

65. PHK Bupyca umeet nocienoareiabHoCTh 5' — AIIA-THI-ITY-YVYI-ITA — 3'. Kakopa Oyzet nociie-
JIOBaTeIbHOCTh HYKJIEOTH 0B AByxuenodeunoit JJHK, kogupyemas stum yuactkom?

KaxoBa nmocnenoBarensHocTs HykieotunoB UPHK mpu ycnoBuu, uro marpunei asusercs mens JJHK,
komrementapHasi PHK Bupyca. Onpenenute 6es10k, kotopsiit 3akonuposan B PHK Bupyca.

I'enernueckuii kox (MPHK)

IlepBoe Tpetbe
Bropoe ocHoBaHue
OCHOBaHHe OCHOBaHHe
v 11 A r
®en (Cep |Twp |Luc |V
v ®en |Cep |[Tup |Huc |10
Jleit | Cep — — |A
Jleit |Cep — |Tpn |T
Jeit |Ilpo |Imc |Apr |V
I Jeit |Ilpo |ITmc |Apr (L]
Jeit |Ilpo |Ima |Apr (A
Jeit |Ilpo |[Ima |Apr |T
HUne |Tpe |[Acu |Cep |V
A HUne |Tpe |Acu |Cep |L
Nne |Tpe |JIuz |Apr (A
Mer |Tpe |JIuz |Apr |I
Ban [(Ana |Acn |Imm |V
r Ban |Ama |Acm |[Imm |10
Ban |Ana (Imy |[[m |A
Ban |Anma (Imy |ITmm |T
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