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1. O0wue cBeneHus

1. | Kadenpa EcTecTBeHHBIX HAyK

2. | HanpaBneHnue moAroToOBKH 06.03.01 buosorus

3. | HampaByeHHOCTh (TIpOoIIb) buonoruueckue cucteMbl ApKTHKH

4. | ducuuminaa (MOAYJIb) b51.0.18.04 Buonorust KJICTKU: MOJICKYJIIpHAsl OHOJIOTHS
5. | ®opma oOyueHus Ounas

6. | l'oxg Habopa 2019

2. [lepeyeHbr KOMIETEHIIHMI

OIIK-2 Cnoco0GeH NpUMEHSTHh MPHUHIUMBI CTPYKTYpPHO-(YHKIIMOHATBHON OpraHu3aluu,
UCIOJIb30BaTh (PU3UOJIOIMYECKHE, [IUTOJIOTHYECKHE, OMOXUMHUYECKHe, OMo(pU3NIeCKre METO/bI
aHanuM3a Uil OLUEHKH M KOPPEKIUH COCTOSHUS JKUBBIX OOBEKTOB M MOHHUTOPHHTA CPEIbl MX
obuTaHus

OIIK-8 Crocoben wucmonb30BaTh METOABI  cOopa, 00paOOTKM, cHCTEMAaTHU3alUU |
IPEJCTaBICHUs] NOJEBOM M J1aOOpaTOpHOM HH(OPMALUKM, NPUMEHATh HaBBIKM paboThl ¢
COBPEMEHHBIM 000PYAOBaHHEM, aHATM3UPOBATD MOJTyUYEHHBIE PE3YIbTAThI




3. KpnTepml M NOKAa3aTeJId OllcHUBAHUS KOMIIETEeHIIUI Ha PA3JIHYHBIX 3Tanmax ux q)Ole/lpOBaHl/lﬂ

Jrtan popmMupoBaHUs

Kpurepuu u nokaszare/iu oleHUBAHUSA KOMIIETEHIIUH

DopMBbI KOHTPOJISA

KOMIIeTeHIIUH Dopmupyemast
(pa3neJsibl, TeMbl KOMIIeTeHIUS CopMHPOBAHHOCTH
3HaTB: YMern: Baanern: KOMIIeTEeHLIUU
JUCUMILIAHBI)
Merozsr mostexymsiproit | QITK-2; COBPEMEHHBIE H3JaraTh U KPUTUYECKU 06a30B0i1 TepMUHOJIOTHEH B 00CyXICHHE BOIIPOCOB Ha
Omomnoruy. OIIK-8 METOJ0JIOTUIECKHE aHATM3UPOBATH 0A30BYIO 00JaCcTH MOJIEKYJISIPHOIT CeMHHapax;
TOAXO0IBI B 00JIACTH nH(GOpPMAIHIO B 00JIaCTH OHoIOTHH; 3aIuTa JJabopaTopHOU paboTHI;
MOJIEKYJIIPHON MOJIEKYJISIpHON OHOIOrun KOMIUIEKCOM JIaOOpaTOpHBIX | KOHTPOJIbHAS pabdorTa,
Oronornu METOJIOB B 0071aCTH TECTUPOBAHHE
MOJIEKYJISIpHOH OMosoruu
CrpoeHnue, cBOWCTBa U OIIK-2; CTpOEHHUE, CBOMCTBA U n3J1araTh U KpUTHYECKU 0a30BOl TepMHUHOJIOTHEI B 00Cy>XIeHUE BOIIPOCOB Ha
(dbyHKIIMK OETKOB U OIIK-8 (GhyHKIHN OENKOB U aHAJTU3UPOBATh 0a30BYIO 00J1aCTH MOJIEKYIISIPHON CeMUHapax;
HYKJIEMHOBBIX KHCJIOT. HYKJIEMHOBBIX KHCIIOT uHdopmanuio B obnactu ouosorun KOHTpPOJIbHAs paboTa,
MOJIEKYJISIPHON OHOIOrHH TECTHPOBAHHE
CrtpykTypHO- OIIK-2; CTPYKTYpHO- H3J1araTh U KPUTHYECKU 6a30Boi TepMUHONIOTHEH B 00CyX/IeHIe BOIIPOCOB Ha
(yHKIIMOHATIBHAS OIIK-8 (YHKIIMOHAIBHYIO aHaJIM3UPOBaTh 0A30BYIO 00J1acTH MOJICKYJISIPHOM CeMHUHapax;
OpTaHM3aIHS OpTaHM3aIHIO nadopmanuio B obnactu Ouonorun KOHTpOJIbHAs paboTa,
TeHETUYECKOTO TEHETUYECKOro anmnapara | MOJIEKYJSpHOI OHolorun TECTUPOBaHUE
anrnapaTa IpoKapuoT U MIPOKATPHUOT ¥ DYKapUOT
9YKapHOT.
MounekynsipHble OIIK-2; MOJIEKYJISIPHBIE H3J1araTh U KPUTUYECKU 0a30BOif TEPMHUHOJIOTHEH B o0CyX/IeHIe BOIIPOCOB Ha
MEXaHN3MBbl XpaHEHNS, OIIK-8 MEXaHHU3MBI XpaHEHNS, aHAJIM3UPOBaTh 0a30BYIO 00J1acTH MOJICKYJISIPHOM CEeMHUHAapax; pelleHne 3a1a4 Ha
nepeiauyl v peaan3anim Tepeiauu U peanu3anuy | HH(OpMAIHIo B 001acTH O6uonornn MIPAKTHYECKUX 3aHATUAX;
TeHETHYECKOU TEHETHYECKON MOJIEKYJISIPHOM OHOJIOTHH; KOHTpOJIbHAsI pabora,
nHpopmanum. nHpOpMaInU penIaTh CUTyalnoOHHbIE 33a49H B TECTUPOBaHUE
00J1aCTH MOJIEKYJISIPHOM OHOIOTHH
MounexynsipHble OIIK-2; MOJIEKYJISIPHBIE H371araTh U KPUTHYECKU 0a30BOl TepMHUHOJIOTHEI B 00Cy>KIeHUE BOIIPOCOB Ha
MEXaHH3MBI PErYISIiE | OJTK-8 MEXaHNU3MBI PETYJISIINT aHATM3UPOBaTh 0a30BYIO 00J1acTH MOJICKYIISIPHOH CEeMHHApax;
SKCIIPECCHH TEHOB SKCIPECCHH TCHOB HHPOPMALIKIO B 00JIACTH OGmonorun KOHTpOJIBHAsA paboTa,
MIPOKAPHOT U 9YKAPHOT. MIPOKAPHOT U SYKAPHOT MOJIEKYJISIpHOH OHOIOTHH TECTUPOBAHHE
MonekynsipHble OIIK-2; MOJIEKYJISIpHBIC W3J1araTh U KPUTHIECKH 0a30Boif TepMHUHOJIOTHEH B 00Cy’X7IeHHE BOITPOCOB HA
MEXaHH3MBI MyTareHesa | O[TK-8 MEXaHU3Mbl MyTareHe3a | aHaJIM3UPOBATh 0A30BYIO 00J1aCTH MOJIEKYJISIPHOM CeMHHapax;
Y peKOMOWHAIIH U peKOMOWHALIUH nHdopmanuio B odnactu Oouonorun KOHTpOJIbHas pabora,
TEHETHYIECKOTO TEHETUYECKOTO MOJIEKYJISIPHON OHONOrun TECTUPOBAHUE
MaTepHana. MaTepHaia

IIkaja oueHUBaHUA B PAMKaX 0a/1JIbHO-PEHTHHIOBOM CHCTEMBbI: «HEYJIOBIETBOPUTEILHO» — 60 OAJIIOB U MEHEE; «yIOBIETBOPUTEIBHOY» —

61-80 6annoB; «xopomo» — 81-90 6amnos; «otauano» — 91-100 H6amnos.




4. Kpurtepum u mkajabl OHeHUBAHUS

4.1. BoinosiHeHHe 3aJaHUI HA JIADOPATOPHBIX 3aHITHIIX

Banael

XapakTepuCTUKH OTBETA CTYJAEHTA, BHINIOJHEHHE 3aJaHUI

2

- CTYIICHT TIIyOOKO ¥ BCECTOPOHHE yCBOMII IIPOOIEeMy;

- YBEPEHHO, JIOTUYHO, TTOCJIC0BATENBHO U IPAMOTHO €r0 M3JIaraer;

- OMUPASCHh HA 3HAHUS OCHOBHOM M TONOJHUTEIBHON JIUTEPATYPBI, TECHO MPHUBS3bIBAET
YCBOCHHBIE HAYYHBIC TIOJIOKEHHUS C TIPAKTUIECKON JIEATENbHOCTHIO;

- yMenio 00OCHOBBIBACT U apIYMEHTUPYET BBIIIBUTAEMBIC UM UJICH;

- JIeJaeT BBIBOJIBI M 0000IIECHUS;

- CBOOOJIHO BJIQJICET IMOHSATHUIMH;

-BBIITOJIHACT IMMPABUJIbHO BCC 3aJaHUL

- CTYIICHT TBEPIO YCBOWI TEMY, TPAaMOTHO H IO CYIIECTBY M3JIaraeT ee, ONHMpasich Ha 3HAHUS
OCHOBHOM JIUTEPATYPHI;

- HE JIOMYCKAaeT CYLIECTBEHHBIX HETOUHOCTEH;

- YBS3BIBACT YCBOCHHBIC 3HAHUS C IIPAKTHYECKON AEATEIEHOCTHIO;

- aQpTYMEHTHUPYET HAYUHBIE TTOJOXKEHHUS;

- JIeJlaeT BBIBOJBI M 0000IIEHNS;

- BJIQJICET CUCTEMOM OCHOBHBIX MOHATHIA,

-BBIMIOJIHSICT 33aHUs1, HO JOMycKaeT 1-2 onmbKu

0,5

- TeMa pacKpbITa HETOCTATOYHO YETKO U IOJTHO, TO €CTh CTYACHT OCBOWII IPOOJIEMY, IO
CYIIECTBY M3JIaraeT ee, ONMUPasich Ha 3HAHUS TOIBKO OCHOBHOM JIUTEPATyPHI;

- JIOIyCKaeT HEeCYNICCTBEHHBIC ONIMOKU M HETOYHOCTH;

- HCIIBITBIBACT 3aTPYIHCHUS B MIPAKTHYCCKOM IIPUMCHECHUH 3HAHUH;

- ¢71ab0 apryMeHTHPYET HayYHbBIC TOJI0KCHIS,

- 3aTpyAHsIeTCS B (POPMYITUPOBAHHUY BBIBOJIOB M 000OIICHUIA;

- YACTUYHO BJIAJICCT CHCTEMOMN MOHATHH;

-BBIMOJHSIET 33JIaHUE, HO TonyckaeT 3 u 0oJiee onmboK

- CTY/ICHT HE YCBOWJI 3HAYUTEIbHON YaCTH MPOOIIEMBI;

- IOMYCKAEeT CYIIECTBCHHBIC OIIMOKM 1 HETOYHOCTH MPU PACCMOTPEHHU €€;
- HCIIBITHIBACT TPYAHOCTH B IPAKTHYCCKOM IPUMEHECHUH 3HAHUMN;

- HE MOXET apryMCHTUPOBATh HAYYHBIC ITOJIOKCHHS;

- He ()OPMYJIUPYET BHIBOJIOB U O0OOIICHHIA;

- HE BJIAJICET TOHATHHHBIM almapaToM;

-HE BBIIOJIHAET 3aJaHUI

5.TunoBbie KOHTPOJIbHbIE 3aJaHUS M MeTOAUYECKHEe MaTepuajbl, OINpeaesolue
npoueaypbl OUEHUWBAHWSI 3HAHWI, yMeHHMH, HABHLIKOB W (MJIM) ONbITA AeSATeJIHLHOCTH,
XapakTepu3ylmux JTanbl (OPMHPOBAHUS KOMIETEHHHH B Mpouecce OCBOEHHS
00pa3oBaTeILHON POrPaMMBbI.

5.1. Ilpumepnvie 3auemnvie mecmoewle 3a0aHus

Bapmuanr 1

N3 npensioxkeHHbIX BADUAHTOB OTBETA BbIOepUTE OJUH NMPABUJILHbBIN
1. IIpon3onuia myTanus B KOAUPYIOLIEH 110CIIE0BATEIbHOCTU
5'- CAG AAT ACC TGA TTG ATA GCA -3'
MyTaHTHas OCIEN0BATENBHOCTh UMEET BUI:
5'- CAG AAT ACT GAT TGA TAG CA -3
Omnpenenure xapakTep MyTallUH:

A) nenenus
b) HoHCeHe
B) muccenc

2. HopmManbHas ajienb T€Ha COIEp)KUT 2 caliTa y3HaBaHMs JUIsl peCTpUKTasbl R, paccTosHue
MEXJy KOTOPBIMH cocTaBisieT 4 k0. MyTaHTHas ajiesb BO3HMKIIA B Pe3yJIbTaTe 3aMEHbl Maphbl
OCHOBaHMM, IPUBEAIIEH K ITOSBJICHUIO JOMOJHUTEIBHOIO CaliTa PECTPUKIUU.

Onpenenure TeHOTUI NTALMEHTA 110 IPUBEIEHHOMY PE3YJIbTaTy PECTPUKIMOHHOTO aHAJIN3A:




 —— 4 x6

2.5x0

1.5x6

A) HOpMaJIbHAsi FTOMO3UTOTa

b) MmyTanTHas romo3urora

B) rereposurora

3. Hus paborsl JIHK-monmmepas3sl HEOOXOIUMO HATUYHE:
A) onnonureBoi Marpuunon JJHK

b) nanmmupyemniero kogoxHa

B) nByHuteBoro yuactka Ha 3' KOHIIE MOJIEKYJIbI

I') yeTpipex TuMOB ne30KcUTPHUdOCHaTOB

1) TpancnioptHeix PHK

4. Unentudukanus B reHomHou JIHK yuactkoB, kommiementapubeix JIHK-30H7Yy, MOXeT
OCYIIECTBISATHCS METOJIOM:

A) Hozepn 050T-rubpuan3anuu

b) Becrepn GoT-rubpuan3anuu

B) 6not-rubpuauzanuu mo CaysepHy

I') rubpuanzanuy in situ Ha XPOMOCOMHBIX IpenapaTax

Kiroun K nprMepHBIM TECTOBBIM 3aJaHUSIM:

[98)

No Bompoca 1 2

|

[IpaBUIBHBIN OTBET A B A

1. Ilpumepnas cumyayuonnas 3adaua

JIHK-mmomumepasa [ oOmamaer kpoMe CBOCH MmoiMMepa3Hoi akTUBHOCTH etme u (3' — 5')-
AK30HYKJIEa3HOM AaKTUBHOCTHIO. DTa AaKTUBHOCTh TMPOSBISETCS BO BpeMs KOPPEKUUU IS
YIQJICHHUs] HENPaBUJIBHO CIAPEHHBIX OCHOBAHMI C KOHIIA HOBOCHMHTe3npoBaHHOU nenu J[HK.
UToOBl OnpeNeNuTh 3Ty aKTHBHOCTh, HEOOXOIUMO TPUTOTOBUTH HMCKYCCTBEHHBIH CyOCTpaT ¢
onno#t poly(dA)-ienbro u omHOM poly(dT)-1ienbro, KOTOPBIH COMEPKUT Ha 3'-KOHIIE HECKOIBKO
ocratkoB dT, MmeyeHHBIX **P, 32 KOTOPBIMH ClIeyeT HeCKOIbKo octarkoB dC, meueHnnix “H, kak
nmokaszaHo Ha puc. 1. Bel uamepsiere nmorepro MeueHbix octatkoB dT u dC B orcyrcTBue dTTP,
korga cuHre3 JIHK wneBo3moxken, m B mpucyrctBuu dTTP, korma cuates JAHK moxer
npoucxoauTb. COOTBETCTBYIOIIME PE3YJIbTaThl IPEICTABIEHBI HA pUC. 2.

A. JIns gero ocratku T u C moMeTuinu pa3HbIMHU U30TONIaMU?

b. Tlouemy otmermnenue T-octatkoB B orcyTcTBue dTTP TpeOGyet Gombilie BpeMeHu, yeM
otuerienue C-octaTkoB?

B. Ilouemy B npucytctBum dTTP otmennenus T-octaTkoB He mpoucxoaut, a C-ocTaTKu
OTHICTUISIFOTCS. HE3aBUCHMO OT TOTO, €CTh JIM B peakunonHoi cmecu dTTP?

I'. MoXHO 7 OKHJATh U3MEHEHMS pPe3yJIbTaToOB, NMPEACTaBICHHbIX Ha puc. 2 b, ecnu
no6asuts dCTP u dTTP?




Ocratku, coneprawve )
PaAOaKTUBHYIO MeTKY
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[
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Puc. 1. MUckycctBeHHbId cyOcTpaT Il H3Yy4YeHMs  IIpolecca  KOPPEKLHH,
ocymectBiasiemoro JIHK-momumepazoit 1 y E. coli. BeigenenneiMu OykBamMu 0003HAYEHBI

HYKJICOTH/IBI C PaIUOAKTUBHOW METKOM.

A B orcytcreue
AesokcuTumuanuTpudocdara (dTTP) & Brpucyroreun dTTP
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Puc. 2. Koppexuus IHK-nonumepasoii I B orcyrcTBue (A) u B npucyrcrsuu (b) dTTP.

2. Pazvachuenusn no pewieHuI0 CUmMyayuoOHHbIX 3a0ay

Ilenp — BBIABUTH YMEHHE CTYJIEHTOB WH3JaraTh W KPUTHYECKH aHAJIW3MPOBaTh 0a30BYIO
obmenpodeccuoHanbHy0 HH(OpMaIMIo, peliaTh CUTYallMOHHBIE 3a/la4d IO MOJIEKYJISIPHON
OMOJIOrHH; 3HAHHE METOJI0B UCCIIEIOBAHUS B 00JIACTH MOJIEKYJIIPHON OHOIOTHH

OO0pa3en peuieHus1 TUNIOBOM 3a1a4n:

A. Hcnonps3oBanue paznuyHbIX MeTOK JUIs T- 1 C-HyKJI€OTHUAO0B MO3BOJISIET MIPOCIIEINTD
3a IPOIECCOM MX yIAJIE€HMs M3 MOJMMepa. PalnoakTUBHBIN pacnaj u3oTona “°P, 06agaromero
BBICOKOW JHEpruei, MOKHO JIETKO OTJIMYUTH C MOMOIIBI0 CHMHTWUIALMOHHOIO CUETYHMKA OT
pacmaza u3orona “H, 00mamaromero JOBOJIBHO HM3KOW dDHeprueil. M3mepeHHme MOXKHO OBLIO
clienarh M IpU MCIOIB30BaHUU OJJHOTO M30TOIA, XpOMATOrpaduIecK pas3/ieluB OTIICTIIICHHBIE
HYKJIEOTH/IbI, OJJHAKO TaKas Mpoleaypa 3aHUMAeT ropasio 0oJIblIe BpeMEHHU.

b. BeneactBue Toro uro no cBoeu HykneasHoi aktuBHocTH JJHK-nonmmepasa | aBnsercs
9K30HYKJI€a30i (T.e. OHAa OTLICIUIAET HYKJIEOTHIbl C KOHIOB Ieneil), T-HyKJIeoTHIbl HE MOTYT
OBITH OTILIEIUICHBI, MOKa HE OyAyT ynaneHsl Bce C-HYKICOTHABI, H3-3a 3TOTO BO3HUKAET
3aJiepKKa.

B. Ecnu B peakuimonHyto cMech 106asieH aezokcutumununatpudocdar (dTTP), To cpasy
ke, KaKk TOJbKO TMOSBIAETCS cooTBeTcTBYylomas AT-mapa, HaumHaercs mnonuMmepuzanus. OT
HenpaBWIbHO crnapeHHod AC-mappl nonuMepusanuss He MOKeT Hadarbes. CKOpOCTb
MOJIMMEPU3AIMH TPEBBIIIAET Ha JIBAa-TPU MOPSJIKA CKOPOCTh 3K30HYKJICA3HON peakiiu, O3TOMY
MeudeHble T-ocTaTku OyayT OBICTPO «HCUe€3aTh» C KOHIIA LM, CTAHOBSCh HEAOCTYIHBIMHU IS
NEUCTBUA dK30HYKJI€a3bl.

I'. IlpucyrctBue nezoxcunutuauaTpudocdara (ACTP) He Oyner BAUATH Ha pPe3yIbTaThI.
[Tockonpky Matpuuel ciaykuT poly(dA), C-HykineoTuasl HE MOTYT BKItouaThes. Ecnmu Takoe
COOBITHE BCE K€ MPOM30MAET MO OIMMOKe, TO HEeNmpaBMWIbHO cnapeHHbIl C He OyAeT CIyX HTb
IpanuMepoM ISl OJIMMEPU3ALIH.

Jlureparypa: Brutlag, D.; Kornberg, A. Enzymatic synthesis of deoxyribonucleic acid.
36. A proofreading function for the 3' to 5' exonuclease activity in deoxyribonucleic acid
polymerases. J. Biol. Chem. 247, 241-248, 1972.



5.6. Bonpocsl Kk 3k3aMeHy

1.Ilpenmer u 3amaud MOJEKYyJspHOM Ouoinoruu. llpeanocbulku ee BO3HHUKHOBEHUS,
OCHOBHBIE OTKpPBITHS. [lepCrIeKTUBBI pa3BUTHS MOJIEKYJISIPHON OMOJIOTHH.

2.®Dusnyeckre, OUOXUMHYECKHE W  OHOJOTMYECKHE METOABl HCCIIEOBAHUS B
MOJIEKYJISIPHON OMOJIOTHUH.

3.IlepBuunas crpykrypa [AHK. Mexnykieotuanas cBs3b. Hykieassl pecTpUKIHUU.
®dusnueckoe kaptupoBanue JJHK. CexBenupoBanue JTHK.

4.Bropuunas ctpykrypa JJHK. Ilpasuna O. YUapradda. Moxens THK JIx. Yorcona u .
Kpuka. [Nonmumopdusm nsoitnoit cnmpanu JJHK. Ceepxcnupanuzanus JHK.

5.Tpernunas crpykrypa JIHK BupycoB u 6akTepuil. YpoBHM OpraHu3alliyd XpoMaTuHa B
JYKapUOTHYECKHUX KIIETKaX.

6.JlokazarenscrBa reHeruueckoil ponu JHK. IlomykoHcepBaTHBHBIM MeXaHHU3M
perumukanuu JJHK (pa6oter M. Mesenscona u Ctais).

7.Permmukanus JIHK. ®@epmentsl permukanmnu. Tounocts cunTe3a JJHK m koppexnus.
OCHOBHBIE NPUHIIMIIBI PETUIMKALUH.

8.OCO0CHHOCTH PEIUIMKAIIMK Yy TPOKApPHOT U 3YKapuOT. Tormonorudyeckue mpoodIeMbl
peruKauuu. Perynsums penaukamnmm.

9.Penapanua JIHK wu ee Buapl: mnpsmas peakTUBalUs, TEMHOBas penaparus,
dKcUM3HOHHAs penapauus. SOS-penapanus. Penapanus HeciapeHHbIX HYKIEOTHOB.

10. MonexynsipHble MeXaHHU3Mbl TOMOJIOTUYHOW pekoMOMHanuu. ['eHHas KOHBepcus.
CaiiT-cnienuduueckas pekoMOUHAIHS.

11. Tpanckpunius y npokapuot. Ctpykrypa PHK-nonumepassl. L{ukn Tpanckpunuuu.
[TonsiTne 06 onepone. Perymsuus TpaHCKPUIIIUHN Y TIPOKApHOT.

12. OcoGeHHOCTH TPAHCKPHUILUHU y 3YKapHOT. DaKTOpbl TPAHCKPHUIILIUU. DHXAHCEPHl U
caiiyieHcepbl. MeXaHn3Mbl aKTUBAIIH OCJIKOB-PEryJIATOPOB TPAHCKPHUIIIIUU. 3HAU€HUE TOPMOHOB
B PETYJIALINN TPAHCKPUIILIMH.

13. TlogBuKHBIE T€HETUYECKHE HJIEMEHThl NPOKAPHOT U OSYKAapHOT, MEXaHU3MBI HX
IIEpEMELICHUS U POJIb B HBOJIIOLUH.

14. Jlenatypauust u penarypauus JJHK. Meron peaccoumanum B HM3y4eHHM T€HOMa
sykapuot. CaremmutHas JIHK. Ymepennble MOBTOpbl M YHUKAJIbHBIE MOCJIEIOBATEILHOCTH
reHoma. M0o3an4HOCTb CTPOEHHUS 3YKAPUOTUYECKUX T'€HOB.

15. Pemnnkanys U TpaHCKPUIILUS BUPYCHBIX T€HOMOB.

16. IIpoueccMHr NEpBUYHBIX TPAHCKPHUIITOB y MPOKAPUOT M DYKapHoT. Perynsanuns
SKCIPECCUU F'€HOB IYTEM aJIbTEPHATUBHOIO CIJIACHHTA. TpaHC-CIUIACUHT.

17. Tlpoueccunr uPHK y npokapuoT u sykapuor. MexaHu3m CIUIaiiCMHTa U €r0 BUJBI.
Perymsaums skcnpeccuu TeHOB IIyTEM  AJIBTEPHATUBHOIO CIUIAMCUHIA. TpaHC-CIUIalCHHT.
PenaxtupoBanne PHK.

18. Ilponeccunr pPHK u TPHK y npokapuot u sykapuot. Ayrocmnaiicunr. [Ipupoaasie
U CUHTETUYECKUE pUOO3UMBI (HYKIICO3UMbI, MUHIU3UMBI) U TIEPCIIEKTUBBI UX UCTIOJIH30BAHUSI.

19. OGparnast TpaHckpunmus. Poib 00paTHONW TPaHCKPUIIIMK B OSBOJIONUA H
M3MEHYMBOCTH reHoMa. PeTpoTpaHcno30Hbl, X TUMbL. [IceBoreHsl.

20. AMHMHOKHCIIOTHBIM coctaB OenkoB. Ilentuapl. IlepBuyHasi cTpykTypa OEIKOB.
CTpyKTypHbIE OCOOCHHOCTH NMENTHIHOW CBsI3U. MeTo/bl onpeneneHus: NepBUYHON CTPYKTYPHI
oenka.



21. Bropuunas crpykrypa OenkoB. o-Crupaib, B-CTpykTypa, B-u3rub. OnTuueckue
METO/BI H3Y4YEeHHUsI BTOPUYHON CTPYKTYpHhI. [IproHn3anus 6eIKoB.

22. TperuuHasi CTpyKTypa OenkoB. JleHaTyparus 1 peHatyparus oenka. MonekyspHble
1anepoHsl. MeToibl U3yueHHUs! TPETUUHON CTPYKTYPhI OCJIKOB.

23. YerBepTuuHas CTPyKTypa Oenka W ee (yHKIMOHAJIbHOE 3HAaueHHE. MeToHbl
UCCJIEIOBAHMSI YETBEPTUYHOU CTPYKTYpPbI OEIIKOB.

24. Ucropust otkpeitust uHpopmammonHod PHK. Crpykrypa unPHK. Pacmmgposka
reHeTnyeckoro koja. OCHOBHbIE CBOMCTBA T€HETHYECKOIO KOJIa.

25. Uctopust otkpeitus tpancnopTHbix PHK. Crpyxrypa TPHK. Amunoanun-tPHK-
cuHTeTa3bl. AMuHoarmmpoanue TPHK.

26. Pubocomsbl, ux ynokanuszanus B kierke. Pudbocomusie PHK u Oenku. YerBepruunas
cTpykrypa pubocoMm. CrpykTypHble mpeBpaumieHuss pubocoM. Ilpokapuornueckuit u
sykapuoTHueckuil Tumsl prudocoM. [lomupubocomsel. beckiieTounble CUCTEMBI TPAHCISIIH.

27. Unnnuanus TpaHcnasauuu. OOuMe NpUHLUIBL, 3HAYCHHE, OCHOBHBIE JTallbl
UHUOMAIMKY. VHMnumanus TpaHCIAUUMM Yy TPOKapuoT M JYKapHOT. benkoBele (akTopbl
WHULMALWH.

28. Dmonramus  Tpa”ciusanu.  [loctymnenue  ammuHoanmia-TPHK B puGocomy.
Tpancnentunanus. Tpanciokanus. @akToOpsl IOHTALNN.

29. TepMuHanus TPaHCISIIMU: TEPMUHHUPYIOIIUE KOJOHBI, O€JIKOBbIE (DAKTOPHI
TepMHHALUHU, THAponu3 nentuami-TPHK.

30. Perymauus tpancaauuu. TpancMeMOpaHHbIN nepeHoc 6enkoB. KoTpaHcnsaunoHHble
Y TIOCTTPAHCISIIIMOHHbBIE MOIU(UKAIINH OEIIKOB.



