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PABOYAJ ITPOI' PAMMA
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Bcero ayauTopHO# padoThl 46 Jac.
CamocrosiTeqibHasg padbora (BHeayJHTOPHAA) 62 yac.
@®opMa MPOMEKYTOUHOH aTTecTalHH DJK3aMeH/ 36 yacoB
O0mas TPpyA0eMKOCTh JHCIHILIHHbI 144/4 (uac./3a4. eq.)
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PaGouag 1porpamMMa JHCIHMIUDIMHBI <«SIApo, XpOMAaTHH, PeryisiHs SKCIPeCCHH T'eHOB,
TPaHCKPHIIIHOHHEIEe (pakTOphl, KIacckl PHK. CHrHaJbHBEIE ITYTH» COCTaBIEHAa B COOTBETCTBHH C

(DE,[[EPEIJIBHLIM rocyaapCcTBCHHBIM DﬁpﬂSDEﬂTEHLI{BIM CTAHAAPTOM BBICIICIO GﬁpﬂSOEﬂHI[ﬂ —

Marmucrparypa II0 HamnpaBileHHIO ITOATOTOBKH (06.04.01 buojorus, yIBEpPKIEHHBIM IIPHKA30M
MHHIICTEpPCTBA HAyKH M BEICIIETO oOpaszoBaHHS Poccrrickoil Depeparmn «11» aBrycra 2020 r

No 934 1 yyeOHBIM IUIAHOM.

COCTABUTEJIY PABEOUEU [TPOTPAMMEI

YueHaq
No | Damiors, MM,
CTEIIEHb, | 3aHHMaeMas JOJIKHOCTh MecTo paboTHI
TU/TI OTYECTBO
3BaHIE
1. | 3moTHHA K.0.H. HayuyHEIH COTPYIHHK OI'bY «HMHI] um. B.A.
AHHa HMHCTUTYTa MOTIEKYIISPHOH AmvasoBay
MuxaninoBHa OHOIIOTHH H TeHETHKH Munsapasa Poccun
2. | Kocrapera K.M.H. Hupexkrop MHcTHTYTA OI'bY «HMHUIL] um. B.A.
AHHa MOJIEKYIISIPHOHN OHOJIOrHH B | AimMaszopa» MunHszapasa Poccru
AJeKcaHIpOBHA TeHETHKH

JIMCT COI'JTACOBAHHKMA

PaGoyass mporpamma JHCLHMIDIMHBI «Sapo, XpoMaTHH, PEeryISIHS SKCIIPECCHH TI'eHOB,
TPAaHCKPHITIMOHHEIE (pakTopel, KIaccel PHK. CuHrHamepHele IyTH» O0OCYXKJIEHa Ha 3acelJaHHH

Ka(eapbl OHOJIOTHH.

PaGouasa mporpamma paccMoOTpeHa M ojxo0peHa Ha 3aceJaHHH Y4YeOHO-MeTOAHYECKOIO COBETA
HMucTturyTa MeguimiHcKoro odpasopanusa OI'EY « HMHUL um. B.A. AnmasoBa» MuH3sapasa Poccru

«25» sBaps 2022 1., mporokoir Ne 1/2022,
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1. [IEJIb U 3AJTAUM JIUCITUIL IMHEBI

Ileab AMCHMNUIAHBL: 03HAKOMHTH OOYYAFOIHXCS CO CTPYKTYPHO- (PYHKIHOHAJIBHOH OpraHH3aI[He
SIpa, PeryisiHell SKCIIPECCHH I'€HOB Ha Pa3HBIX YPOBHSX, TPaHCKPHII[HOHHBEIMH (DaKTOpPaMH,

KII4CCaMIH PHK: d TAKXKC BHYTPHEKIICTOUHBIMH CHI'HAJIBHBIMIL IIVIAMHI H THIIAMI MeKKIIeTOUYHOH
CHI'HAJTH3AITHIT.

3agaun MUCHHILIMHBI: OBJIaJiecHHE 3HAHHSIMH O CTPOCHHII H qJ}J'HIG_HIH}{ AACPHOIO allllapaTa,
JITHICHETHY S CEITX MDIIII(lJI[[{ElI_[I[H}{: PETYILAIIHH SKCIIPECCHH I'€HOB H €€ BIIIAHIH Ha IIPOLCCCHI,
ITPOTCKAIOIIIEC B BBfICEl,pIIGTIFIECI{Gﬁ KIICTKE, a TAaK¥KC 3HAHIAMIL O CHI'HAJIbHBIX ITVISAX H CBA3aHHBIX C
HHMI PETYIIATOPHBIX B3aHMO/EHCTBH SIX.

2. MECTO JUCIIUIIJIMHEBI B CTPYKTYPE OBPA3OBATEJILHOHN ITPOI'PAMMBI

JucrupImmia «Sapo, XpoMaTHH, PETYILIHS SKCIIPECCHH IeHOB, TPAaHCKPHIM[HOHHBIE (PaKTOPBL,
Kiaccel PHK. CHrHaANIBHEIE ITYTHY OTHOCHTCA K bioky 1 yueGHOro 1maHa.

MEWCHHMHHHPHBIE H BHYTPHIAHCIHHIIJIHHADHDBIC CBH3H.

ﬂHH H3YVUCHHA IAHHOH IHCLHIIIHHBI Dﬁ}”{EIIDH_[IMGH HeoOXOMHMMO BIIaJlcHHE 3HAHHSIMH H3 paHEE
OCBOCHHBIX AHCIIHITIITH:

- «bromorug Kietxi»:
- «KineTouHasa 1 MOIeKYIIIpHAsI HMMYHOJIOTHS. MMyHOITaTOreHes BHPYCHBIX HH(PEKIHI.

Lad



3. TPELOBAHMNA K PE3YJIbTATAM OCBOEHUMA JIMCIHUITJINHDBI:

3yueHne JaHHOIT yueOHOM MICIHIUIMHEI HallpaBlIeHO Ha (JOpMHPOBaHIE Y O0YUArOIMXCA CIeVIOIHX YHIBepcalbHBIX (YK), obmenmpodeccnoHamsHEIX (OIIK)
I IpodeccHoHaTbHEIX (ITK) KoMITe Te HIfimt :

KomMmnere HI{HA

Huagukartop

ITokazaTen HOCTHARCHHA OCBOCHHA KOMIIETCHIIHH

OneHOYHBIe CPeJCTBA

VK-1 CriocobeH ocy eCTBIATD
KPHTHYE CKHIA aHaJIH3

Ip 00JIEMHBIX CHTYaL[HET Ha
OCHOBE CHCTEMHOTO IMOAX07a,
BbIpaOaThIBaTh CTPATETHIO
eHCTBHHA

VK-1.1 AHamEHpyeT IpobieMHy 10
CHTYaLIHIO Ha OCHOBE CHCTEMHOIO I10X0/1a,
BBIABIIAA €€ COCTABJIAIOIIHE H CBI3H MEKTY
HHMH

3HaeT:

COBpEeMEHHY K0 Hay YHY 10 H YueOHy 10 JIHTep aTypy 10
rpobyieMaM CTPYKTYPHO-(yHKLIHOHAIBHOH op raHH3aLHH
Afpa, peryJaALHH 3KCITPec CHH MreHOB H CHIHAJIBHBIX ITy TeH

JIs1 TeKymero KOHTPOJIA:
-KB

JLIs 11p OMEKY TOUHOH aTTECTALHH:
-KB

YMeeT:

-H3BJI€KaTh H aHaJIH3HpP O0BaTh HH(opMalHIO H3 yueOHOoH H
Hay4YHOH JIHTEPaTypPhI;

-T10JIb3 OBAThC A HHTEPHET P ECYPCaMH,;

-[IPHMEHATH COBpeMEHHbI€ METOJHKH aHallH3a B yueOHOM
IIp OLIECCE;

-pedepHpoOBaTL THTEPATYPY 10 OIpeJie/ieHHOI TemMe

J{ns TeKyImero KOHTPOJIA:
-KB, 11

JL1A 11p OMEKY TOUYHOH aTTe CTaLHH:
-KB

OIIK-2 CriocobeH TBOp YeCKH
HCII0JIb30BaTh B

rp opeccHOHaNbHOH

N eATEIbHOCTH 3HAHHA
(pyHOaMeHTaIbHBIX H
MPHKJIAAHBIX pa3/ieiIoB
THCLIHIUTHH (MoTyJIei),

OTIP EIEIAOIIHX HArlpaBJIEHHOCTh
ITp OrpaMM MarHCTP aTyPhbl

OIIK-2.2 Hcronp3yeT cOBpEMEHHbIE
METO/bI MOJIEKY IApHOH OHOMOrHH B cpepe
rpod)ecCHOHAIbHOH NeATENbHOCTH JIJIA
IOCTAaHOBKH H PEeIeHHA HOBBIX 3aj]a4

JHaeT:

TeopeTHYECKHE OCHOBBI, aKTy allbHbIE ITp 001eMbI H
TeHJEHLIHH pa3BHTHA COOTBETC TBYIOIIEH HayYHOH o0MacTH
H obmacTH npodec cHOHaIbHOH JAeATeTbHOCTH

J{ns TeKymero KOHTPOJIA:
-KB

JLst T1p OMEKY TOUHOH aTTECTALHH:
- KB

YMeEET:

MPHUMEHATh Pa3IHYHbIE METObI H HHCTPYMEHTBI [MPH
IMOCTAHOBKE H P €IIIEHHH HOBBIX 3a7ja4 B OIp €e/IEHHbIX
obnacTAX HAYKH

JI1A TEKYIEro KOHTPOJIA:

- KB, AV

JLst T1p OMEKY TOUHOH aTTECTALHH:
- KB

IIK-2 CriocobeH rutaHHpOoBaTh
paboTy H BeIOHpaTh ajieKBaTHBIE
METOIbI peIIeHHA Hay YHO-
HCCJIETOBAaTEIbCKHX 3a/1aY B
BbIOpaHHOIH oOnacTH OHOIOrHH

ITK-2.1 CHcTeMaTH3HPYeT HH(OPMALHIO,
TIONYYEHHY IO B XO/€ BBIMTOJIHEHHA
HCCIIEOBaHHI, aHATH3HPYET €€ H
COMOCTABIAET ¢ JIMTEPATYPHBIMH JJaHHBIMH

3HaET:

-[IPHHIHITHI CTPYKTYPHO-(PYHKLIHOHAIBHOH Op raHH3aL[HH
Anpa;

-knaccel PHEK

-3[MHr €HeTHYECKHE MOTH(PHKALIHH,

-TIPOLIECCHI TPAHCKPHITLIHH, CIUIAFCHHTA, TP aHCIIALIHH,
- OCHOBHBI€ CHTHaNIbHBIE ITYTH B KIETKE

J{ns TeKymero KOHTPOJIA:
-KB, 11

JLst T1p OMEKY TOUHOH aTTECTALHH:
- KB

VMEET: [IPHMCHATE Ha IPaKTHECS TCOP CTHYCCKHE 3HaHHA 110

CTPYKTYPE H Op FaHH3aL[HH KJIETOUHOr0 AApa, PeryJALHH
SKCIIP €CCHH T'€HOB H CHTHAIbHBIM ITy TAM

J{ns TeKyImero KOHTPOJIA:
-KB, 11

JLIA 11p OMEZKY TOUYHOH aTTECTALHH:
- KB




ITK-2.3 Bb10Hp aeT MeTOIbI JIJIA pelIeHH:A
Hay YHO-HCCJIEIOBATENbCKHX 3a/1ay B
BbIOpaHHOH o0macTH GHOJIOMHH

3HaeT: TeopeTHYECKHE OCHOBBI MOJIEKY JIAPHO-
OHOMOrHYECKHX METO/I0B HC CJIEJ0BaHHA HYKJIEHHOBbIX
KHCJIOT (BbIJI€NIeHHE, OlleHKa KauecTBa H KOJHYECTBa,
aMIUTH(PHKALHA FeHOB HHTEpeca)

JIna TeKy1ero KOHTPOJIA:
-KB, I, AV

J11A T1p OMEKY TOUYHOH aTTe CTaLHH:
-KB

VYMeeT: MPHMEHATh Ha IMpaKTHKE §a3 0Bbl€ MOJIEKY JIAPHO-
OHOIOrHYeCKHE METObI HCCIEJOBAHHA HYKJIEHHOBBIX
KHCJIOT (BbIZJ€JIEHHE, OL[eHKa KauecTBa H KOJIHYeCTBa,
aMITTH(HKALHA FeHOB HHTepeca)

T TeKymero KOHTPOJIA:
-KB, AV

JLIA 11p OMEKY TOUYHOH aTTECTALHH:
- KB

KB — xonmponsHsie eonpocst, /] — memsl 014 0oKnaoos, AY — anzopummest yme Hiil




4. COAEPKAHUE /JHUCHHUIIJIMHDI,

CTPYKTYPHPOBAHHOE II10 TEMAM

(PABJAEJIAM) C YKA3AHHEM OTBEJIEHHOI'O HA HHX KOJIMYECTBA

AKAJIEMHYECKHX YACOB 1 BUJIOB 3AHATHI

4.1 O0beM AHCIHHIIJIHHBI B AKAJCEMHYICCKHX 'YIACaX, BbBUIC/ICHHBIX HAd KOHTAKTHYH) pﬂﬁﬂ'l‘}'
ﬂﬁ}"lﬂlﬂﬂﬂllﬂ:ﬂ C mnmpenogaBarejieM H Ha CAMOCTOATC/IBHYH) BHCECAYIHTOPHYH) pﬂﬁﬂ'l'}'

00y IIMXCH
TpyaoeMKOCTE CemecTphIl
. OBbeM B
Bu e0OHOIi padoThI 0
Ao/ P aKageMHYEC KHX 3
yacax (AY)
AYIHT Op HEIE 3AHAT HS (BCEro) 46 46
B Tom uHcIe:
3aHATHY JICKITHOHHOI'O THIIa 10 10
3aHSATHS CEMIHAPCKOro THIIa 36 36
3 HHX:
CemrHapsl (C) 4 4
JIabopaTopHbIe 3aHATHA(JI3) 16 16
HayuHo-mpakTHueckoe 3aHaTHe (HII3) 16 16
CamMocToATeIbHASA BHeAYIHTOp Hasl pabora (Bcero) 62 62
B Tom umcIe:
PaboTa ¢ BOTIPOCAMH JUIA TEKYIEr0 KOHTPOJIA 14 14
IlogroToBKka [OKIAZoB, TMMoAOOp H H3YUEHHE JHTEPaTypPHBIX )8 ’g
HCTOYHHKOB, HHTEPHET-P ECYPCOB - -
lIoaroToBKa K cJjaye IpOMEKY TOUHOH aTTeC TaLHH 20 2
113 HHX Ha IIp aKTHYECKV 10 IO rOTOBKY * 39 39
IIpoMeRYT OUHAS ATTECT A(HA - IK3AMEH 36 36
Yachl 144
Ooduias Tpya0eMKOCTD 144
3au.e . 4

“TIparkmuteckana nodzomoeka (I1I1) - hopma opeaniizay obpazoeamensHol CeamensHocmiL NPl 0ceéoerll obpazosamenbHoll
NPOZPAMMBL & VCNOBUAX ELINOMAHEHUS ODVUaOWUMICE ONpedenerHbix eudoe pabom, ceazaHHux ¢ byoyujell npoghecclioRansHol
CeLMENLHOCI B0 U HANPAENEHHLIX HA (DOPMUPOEGHUE, 3aKPENNeHIe, PAaZgUmue NPAKMUMECKIUX HAE bIKOE 1L KOMREMeHYULL NO NP oo

coomeemc meviowell obpaoeamensHoLl NPo2p amMsl

4.2 CoaepkaHHe TUMCIHHILIAHLI, CTPYKTYPHPOBAHHOE II0 TeMaM (pasaesiaM) € YKA3aHHEM
OTBEJEHHOr0 HA HUX KOJIMYECTBA AKAAeMHYeCKHX YAC0B H BH/A0B 3aHATHI

KoHTaKkTHas pabdora, akageM. 4
H3 HHX Ha
HauMeHOBAHHE TeMbI Y — Ty — P | Beero D AKT HYE CKYIO
(pazaesta) JIEKIIHOHHOT' 0 | CeMHHAPCKOro THIA MOJAroTOBKY ™
THIA HII3 JI3 C

Pasnen 1. CtpoeHHe H (pYHKLHH

ANEpHOro armiapaTta. Peryaaiiya 7 8 16 4 40 75 43

5KCIP €ECCHH I'eHOB

Paspen 2. CHrdansHble Iy TH 3 8 - - 22 33 16
HTOI'O 10 16 16 4 62 108 59

HII3 — Havuno-npaxkmuyeckoe 3ananuie, JI3 - nabopamopnoe samamue, C — cemunap, CP- camochnioanensHdaA

GHeAVOUTNOPHAA PaboOnId.

“IIparkmugeckaa nodzomoeka (I1I1) - hopma opeaniizayu obpazoeamensHON CeamensHocmiL npl 0ceoerull obpaioeamensHotl
NPOSPAMMEL 8 VCNOEUAX ELINOMAHEHUS ODVUaIOWUMIC ONpedenerHbix eudos pabom, ceazaHHux ¢ byoyujell npoghecclioRansHol
CeLMENLHOCM b0 U HANPAENEHHLIX HA DOPMUPOEaHIE, 3aKPenieHIe, Paseumue NPaKmuYecKx HagbiKog 1t KoMnemeHyuti no npoguno
coomeeme meyro el obpaoeamensHoLl NPpo 2P amMMBbL.




O0pazoBarenbHad JeITelIbHOCTE B (popMe IMPaKTHUIECKOI ITOATOTOBKH, ITpeaycMaTpHBAIOIIAS
y4acTHe 00 YYAIOIHXCS B BRIIIOJIHEHHH OTAE/IBHBIX 3JIeMEHTOB paloT, CBSI3aHHBIX ¢ OYVAVIIEH
Npo()eCCHOHAIBHOH JeITeIbHOCTHIO, OPraHH30BaHa B COOTBETCTBHH C pa3pa00TaHHEIM yiueOGHBIM
IIaHOM M JocTHraeT 80% or ofI1eH TPYAO0EMKOCTH JHCIHIUIHHEI IJIS 3aHATHH CEMHHAPCKOI O THITA
1 50% OT 3aHATHH CaMOCTOSTEIILHOH PabOTHI.



4.3 TemaTH4YecKNH IVIAH 3aHATHH JeKIMOHHOT0 THIIA TUCHHILIHHLI - 10 9acos

J[eMOHCTpAITHOHHO®
No HanMe HOBAHHE TeMbI HIHTHEAT Op b1 00OpY/JOBAHHE H
Yachl CoepikaHHe TeMbI (GopMHpYeMbIX
TeMbI JIEKIHOHHOT'0 3AHATHSA . [V4eDHO-HAIJISI/IHbIE
KOMIIeT e HITH
MOCODHS
Pasnes 1. CTpoenHe H (YHKIHH ATePHOro annapara. PeryJIaiHa YKCIPecCHH I'e HOB
1 Knerounoe aapo. CTpoeHHE H 2 HcTopHa oTkpbITHA. CTpoeHHE Anpa. SnepHaa o00I0YKa H MOpbl. JKCIIOPT H VK-1.1, IIK-2.1 MynpTHMEIHITHAA
(P)YHKIIHH A7IepHOro armapara HMITopT OHomonexy . Hykneorimasma, xpoMmocombl. bezbaaepHbie H armiapaTypa,
MHOTOAIEPHBIE KIIETKH. SI/Ip0 B X0 € KJIIETOUYHOrO ITHKIIA. PervHKarfi, [pE3EHTALHA
| p eicoM OHHALHA
2 XpomaTHH. CTp OEHHE, TP EXMEPHAA 2 CTpoeHHE XpOoMOCOM. Y POBHH KOMITAKTH3AL[HH. I 'HC TOHBI H ApyrHe OenKH VK-1.1, IIK-2.1 MynpTHMEIHITHAA
opradHsaliHa. OIMHreHETHYECKHE XpoMaTHHa. JyXpOMAaTHH H retepoxpoMatiH. Metimp opaHie JJTHK H armiap aTypa,
. MOAH(HKALHH MOJH(HKALHH THCTOHOB TpE3EHTALHA
3 Peryiaipa 3K Crp eccHH reHoB. 2 PerymaTopHbI€ p aHOHbI, IIPOMOTOPEI, 3HXAHCEPhI H CAHJIEHC EPBL. VK-1.1, OIIK-2.2 | MynbTHMEIHHHAA
TpadckpHropida. CrutaHCHHT H TpaHckpHrmpoHHbie (akTopbl. [JHK -3apHcHMbIe PHK -rionrmep asbl. CTagHH armiap aTypa,
TpaHcriopT. TpaHcmALpA. IlocT- TP AaHCKP HITL[HH. [pE3EHTALHA
TPaHCIALHOHHbIE MOJH(PHKALHH OK30HbI H HHTP OHBIL. Perymaipa crutaficiyra. Tpadcriopt PHK. PHOocoMbI.
| TpaHcmaLpA Oenka. IlocTTp aHCIALIHOHHbBIE MOJH(HKALIHH OENMKOB
R Kmnaccel PHK. benok-koaHpy woiHe 1 benok-komupyromue PHK (MPHK). HekomupyiomHe PHK gqomamHero xo3saiictea | YK-1.1, ITK-2.1 MynpTHMEHIHAA
PHK, TPHK, pPHEK. PerynaropHsie (TPHK, pPHK, maPHK, MaxkPHK). CtpoeHHe H pyHKIHH. KopoTkHe H JJTHHHbBIE armiap aTypa,
HexoaHpyromHe PHK peryiaTopHbie HekoqHpyiomue PHK. CtpoeHre H Gy HKILIHH [IpE3EHTALHA
Pasznes 2. CHrHAJIbHbIE IIYTH
5 MexxeTouHasa cHIHaIH3aLHA ] THIThI MEKKIIETOYHOH CHIHAIH3alHH. JIMraH/IbI H PELIEITTOPbI VK-1.1,IIK-2.1, | MynpTHMeaHiHaA
armrapaTtypa,
[pE3EHTALHA
6 BHYTpHKI€TOYHAA CHIHAI3aL[HA 2 BHYyTpHKIIETOUYHBIE CHIHAJIbHBIE ITY TH. OCHOBHbIE KOMITOHEHTRI VK-1.1, IIK-2.1 MynpTHMEIHITHAA
BHY TPHKJIETOYHOI'0 CHIHAJIHHIA. JTarlbl IepegauH BHEIIHEr0 CHIHana. [ I[pumMepel armiapaTtypa,
KJTFOUEBhIX CHIHAIBHBIX [Ty TEH B KIIETKE [pE3EHTALHA




4.4 TemaTHYeCKHH ILIAH 3aHATHIA CEMHHAPCKOro THIA — 36 YacoB

dopMa NpoBeaeHHS

Yacel, B TOM Huaukaropbl
Nb NPAKTHYECKOr0 HauMeHOBAHHE TeMbI D opMBbI H MeT 0IbI
YHCJIe HA CoaepxkaHHe TeMbI NPAKTHYECKOr0 3AHATHA (popMHpY eMBIX
TeMbI 3AHATHS NP AKT HYeCKOI'0 3AHAT HA . . | TeKYLIero KOHT] 0JIA
IIT1 KOMIIeT e HI[H i
Paszgen 1. Crpoenne H PYHKIIHH SIIePHOT0 annapara. PeryJsinusa 3KcnpecCcHH reHoB.
1 HayuHo- OpraHmzaipa xpoMocoM. | 4 H3 HHX Ha | XpoMocoMbl B MeTadaze H HHTepdaze. XpoMOCOMHbIE€ TEPPHTOPHH. VEK-1.1 KB
[paK THYECKOE T aHgeMHBIE ITOBTOPBI IIII 806 | OpraHHzaLHA LIEHTP OMEPHBIX H TEJIOMEPHBIX PaHOHORB ITK-2.1
3aHATHE
2 | HayuHo- Peryimsigisa 3KcrpeccHH 4 H3 HHX Ha | YPOBHH PEryIALHH 3KCIIp €CCHH I€HOB VEK-1.1 KB
IpaK THYECKOE r€HOB IIIT 80%%6 ITK-2.1
3aHATHE
3 CemmuHap I"'eHeTHYECKHIT armIapaT 2 13 HHX Ha | CTpoeHHe H (PYHKIHH NeHeTHYecKOoro armapaTa MHTOXOH/PHIT VEK-1.1 KB
MHTOXOHPHH IIIT 80%% ITK-2.1
-4 CemmuHap JlnepHbIe TENbLIA 2 M3 HHX Ha | SIgpeimko H Tenblia Kaxamna. CtpoeHHe H QyHKLFH VEK-1.1 KB, /]
IITI 80%% ITK-2.1
5 JIaGopaTopHbIe MeTonp! H3y ueHHA JIHK 8 3 HuxX Ha | Beigenenne JTHK. I13Mep eHHe KOHLIEHTpaLHH. DnexkTpodopes B VEK-1.1 KB, AY
3AHATHA IIIT 80°% arap o3HoM reje. AmMrumHpHkaipa gparmeHTa JJTHK ¢ rioMmoIibio OIIK-2.2
TI0JIHMEP a3HOH LIEMHOH peaKLHH ITK-2.1
ITK-2.3
6 JIaGopaTopHbIe Metoapl H3yueHHa PHK 8 13 HHX Ha | BeigeneHne PHK. I1sMepeHHe KOHIIEHTp allHH H IMPOBEpPKa VEK-1.1 KB, AY
3aHATHA IIMT 80% | wemocTHOCTH. DnekTpodopes B arapo3HoM rene. Konuyec TBeHHBIH OIIK-2.2
aHaJIH3 ¢ ITIOMOIIBIO MMOJIMM EPa3HOH LIEMMHOH peaKiHMH B peaJibHOM ITK-2.1
BpEMEHH ITK-2.3
Pasgen 2. CHrHAILHbIE MYTH.
7 HayuHo- KamnbLHEBbIH CHIHAHHT 4 13 HHX Ha | PoJ1b HOHOB KalbLHA B P ErYJALIMH BHY TPHKJIETOYHOH IEP €1a YH VK-1.1 KB
[paK THYECKOE IIITI 80° | curHasnos ITK-2.3
3aHATHE
8 HayuHo- CHrHaJbHbIE P ELIENTTOPEI 4 13 HUX Ha | MemOpaHHbIe, LIHTOIUIa3MaTHYeCKHE H CEKPeTHPY eMbI€ PELIEITTOPbI VEK-1.1 KB, /]
[PaK THYECKOE OIMO3HAaBaHHA ITaTTEPHA I[IITI 80% | orro3sHaBaHHA IIATTEPHA ITK-2.3
3aHATHE

IHToro

36 yacoB 13 HMX Ha [I11- 28 yacos

KB — xonmponsHsie eonpocst, [ — memst 0714 0oxKlaoos, AY — anzopummst vmeHLil

* [Ipakmndeckan nodzomoéera (I111) - chopma opeanuzayiul 0bpa0eamensHorl e IMensHOCLL NP 0CE0eHUI 0BPA08aMENLHONL NPOZPAMMLL 8 YCNOBUIX 8LINONHEHIUE 0DYUAIOUUMICE ONpedeneHHbIX

gudog pabom, cea3aHHEIX ¢ byoyviyell npoheccUoHANBHOT OeaMensHOCM B 1L HANPAENeHHyX Ha (DopMUPOEaKIEe, aKpenieHile, Paeumue NPAKMULECKIUX HABLKOE 1 KOMNemeHyuil no npogiumo
coomeemcmeyouiell obpazoeamenbHol NPO2 PaMMbL




4.5 BHeayJMTOPHASA cAaMOCT 0ATeILHAA padoTa

[E ) e s e e Yacel, B TDM* HuauKaT opbIl (bupmip}fem.ni
yucJe Ha I1T1 KOMIIeT eHI{HH

PaBoTa ¢ BOLDOCAME IS Te 10 KOHID oIkt 14 H3 HHX Ha VK-1.1, OIIK-2.2, IIK-2.1, IIK-2.3
ITonroToBka IOKIIa7 0B, rozioop H  H3VUYEHHE 28 H3 HHX Ha VE-1.1, OIIK-2.2, IIK-2.1, IIK-2.3
JIHTEP ATYPHBbIX HCTOYHHKOB, HHTEPHET-PECYP COB IITI- 50%

. 2(0) 13 HHX Ha VEK-1.1, OIIK-2.2, TIK-2.1, IIK-2.3
[TogroToBka K cZ1a4uée IpoOMEKY TOUYHOH aTTEC TALHH

IIII- 50%

HToro 62 yaca 13 HUX Ha III1- 31 yac

“IIparkmnugeckana nodzomoeka (I1I1) - hopma opearizayu obpazoeamensHoll CeamensHoCmiL NPL 0ceoeruill 0bpa308amensHol
NPOSPAMMBL & VCNOBUAX EBINONHEHUI OBVUAMOWIUMICI ONpedeneHHblx eudos pabom, cedzarHeix ¢ byoyueil npoghecclioransHoll
0eamenbHOCM IO 1L HANPABNEHHIX HA (DOPMUPOBaHUE, 2aKPenfieHue, paseumue NPaKmuyeckx HagbiKog 1 KOMNemeH Ul no npoghumo
coomeemcmeyoujell obpazoeamensHOL NPO2P AMMBbI

4.5.1 CamocTosTeIbHASA IPOPAOOTKA HEKOTOPBIX TEM - He IIPeIyCMOTPEHA

5. OPTAHM3AIINA TEKYIIEI'O KOHTPOJISI H TIPOMEXKYTOUYHOM ATTECTAITUH

5.1 Buabl oneHOYHBIX CPEACTB, HCMO0JIb3YEMbIX NIPH TEKYIEM KOHTPOJi€ H NMPOMEKYT 01HOH
aTTecTAlHH

PopMBbI Obmree KOJMHYECTBO OI[eHOYHBIX CPeJCTR
HaseaHHe pa3ie/ia JHCHHILIHHBI

KOHTP 0151 KB AV )i |
Pasgen 1. OEHHE H HKLHH HOTO|

TexyImHi A C1p by AP 10 10 7
armiaparta. PeryJiiHa SKCrpeccHH reHOB

KOHTPOJIb
Pasnen 2. CHrHaabHbIE ITYTH 10 - 5

[IpoMe;KyT O4HAS ATTeCTAIHSA MO AHCIHILIHHe (IK3aMeH) 20 - -

KB — konmponstste gonpocst, AY — aneopummst ymeruti, [ — memsl 014 OOKIAO08

5.2 Opranmsanua TeKymero KOHTpoJis 3 HaAH I

No HauMeHOBaHHe TeMBbI (Pa3gesia) Koz KoTpo.HpyeMo HanmMeHoBAHHE
m/m THC IHILTHHBI O OIleHOYHOI'0 CPeJICTBA
(HJIH ee HHIHKAT OPA)
] Pasgen 1. Ctpoenne H pyHKIHH sAxgepHoro | YK-1.1, OIIK-2.2, ITK-2.1, KB, AV, ]I
armapaTa. PeryJssips 3KCcIip ecCHH IeHOB I[IK-2.3
2 Paspgen 2. CHrHanbHbIE Iy TH VK-1.1,I1IK-2.1, TIK-2.3 KB, /I

KB — konmponstsie eonpocst, AY — anezopummet ymenuil, [ — memsl 014 OOKIAO0E

5.3 Oprann3anusa KOHTPOJIA CAMOCTOAT eJIbHOM PadoThI

No Rox KoHTpoHpyeMol HanMeHOBAHHE
BH/JI padoThI KOMIeT eHI[HH
n/n OIeHOYHOI'0 Cpe/ICTBA
(HJIH ee HHAHKATOPA)
] Pabora ¢ BompocavH i Tekymero | YK-1.1, OIIK-2.2, TIK-2.1, KB
KOHTPOJIA IIK-2.3
2 ITogroropka  JokmagoB, rombop H | VK-1.1, OIIK-2.2, TIK-2.1, I
H3YVUEHHE JIHTEPATYPHBIX HCTOYHHKOB, ITIK-2.3
HHTEPHETP ECYPCOB
3 ITogroroBka K cphade rmpomexyTouHod | VK-1.1, OINIK-2.2, TIK-2.1, KB
aTTec TaL[HH ITK-2.3

KB — konmponsHsle 60npocst, [ — memsl ONA OOKIAO0E
10



5.4 Opranusanusa NPpoMe KYTOYHOH ATTeCT AN
dopma NMPOMEKYTOYHOH ATTECTANHH 110 JUCITHILIMHE — YK3aMeH

JTankbl IIPOBECIACHHA HpﬂMEH’:}'Tﬂ‘IHDﬁ ATTECTAIINN.

ST AL e OneHoOYHBIE Huaukar opbl npuneynemam
MATep HAJIbI KOMIeT eHI[HH
] cobecenoBaHHe KB VK-1.1, OIIK-2.2, TIK-2.1, TIK-2.3

KB — KonmponsHble 60HPOC b1

CobeceopaHIie IIPOBOAUTCS IO OMHJIeTaM, KaXXIbIH OHIIET COAEPAHUT 3 KOHTPOIBHBIX
BoIpoca. Bpemsa Ha rmoAroroBky 30 MIH.

THnoBbIe olIEeHOYHBIE CPEACTBA:
[IpHMepEl mMuRO6bIX KOHMPOJIbHLIX 60RPOCO6 11 IIPOBEPKH (POPMHPOBAHHS HHIHKATOPOB
KomIreTeHIpm Y K-1.1:

e THILI XpOMaTHHA. JYXPOMAaTHH H TeTEPOXPOMATHH. MOJIEKYIISIPHBIH COCTaB, CBOHCTBA H

() YHKIIHH.
e BTopHuYHBIE MecCeHKEPHI H HX POIb B MIepejlaue CHTHAIOB B KIIETKE.
OIIK-2.2:

e DImreHeTHYecKHe MoAuMduKaimu xpomarthHa. MetwnupoBanne JIHK. T'mmoresa
THCTOHOBOTI'O KOJIa.

e AJCHWIATUHKIIA3HBIH ITYyTh IIEpPeJadyd CHTHalla B KIeTKe. MexXaHM3Mbl aKTHBAllMH H
OJIOKHPOBKH ITYTH.

[K-2.1:

e XpoMmMocoMmHBEIe Ooje3HH. UHCIOBBIE aAHOMAIHH ayTOCOM H IIOIMOBBEIX XPOMOCOM.
CTIPYKTYpHBIE XPOMOCOMHEIE IIEPECTPOHKH.

e KamblMeBLIl CHTHAIMHT. 3artacaHie H PelUPKYISIHA HOHOB KalublMsd B KIeTKe. PoIb
HOHOB KaJIbLIMS B PErYILIIMH BHYTPHKIETOUHOHN IIEpeJayl CHIHAJIOB.
I1K-2.3:

e CurHampHeIi ITyTh TGFP. PasHooOpasme murangoB (TGF[, BMP, aruBHHEIL, aHTH-
mroimiepoB ropMoH, GDF, Nodal). Ctpykrypa pernenrtopoB. Pomp 6enxoB Smad B nepegaue
CHTHaJIa H SKCIIPECCHH I'eHOB-MHIIeHeH. OCHOBHBIE (DYHKIIHH CHIHAJIBHOIO ITYTH.

® PEI“_’;"JIHI[IIH KIIeTOYHOro IHKiIa. Daspl KIETOYHOIO I[HKIIA. KGHTPGHLI{BIE TOUKH. Poib
IMHEITHHOB H ITHKINTH-3d BHCHMBIX KIHAS.

[IprMepr! ancopumma ymeruii Ij1s IIPOBEPKH (POPMHPOBAHH S HHIHKATOPOB KOMITETEHI[HI
OIIK-2.2, IIK-2.3:

e MarucrpaHT JeMOHCTPHPYET HABBIKH BhIAeneHs JJHK 13 Ki1eToxk.

e MarnucrtpaHT JAeMOHCTPHPYET HAaBBIK OIPeAeIeHHS KOIMYEeCTBEHHBIX XapaKTepHCTHK
npenapata (BeigeneHHod JIHK um PHK) ¢ momompro MeTOZOB CHEKTPOQOTOMETPHH H
(pITYOPOMETPHH.

e MarucrpaHr JAeMOHCTPHPYET VYMEHHEe CO3JaHHS aJropHTMa HOBOH IIpOrpaMMEBl  Ha
aMIrHQHkarope Ay npoBegeHus [11P.

[IpyMepE! muno6six mem 00K1ad06 IS MIPOBEPKH (DOPMHPOBAHHS HHAHKATOPOB KOMIIETEeHIHIH
YK-1.1, IIK-2.1:
e Marie uurepdepupyronme PHK (s1IRNA) n mukpoPHK (miRNA): crpykrypa, QyHKIIHH B
KJIETKE H BO3MOKHOCTH IIPHMEHEHHS B JHAaTHOCTHKE H TepaItiH 3a00IIeBaHHIA.
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e CTpyKTypa H (PYHKIHH SaepHOH maMuHBL. MyTammu reHa LMNA. JlaMHHOITaTHH.

[TIK-2.3.
¢ (CBONCTBAa H METOIBI HCCIIEAOBAHNSI MHTOXOHApHAIRHOH J[HK.
¢ MoneKkysapHOo-0HOIOTHYECKHE 151 IIHTOJIOTHYECKHE METOJIBI HCCIIeJOBaHH

IIPOCTPAHCTBEeHHOI OpraHM3aliH HHTepda3HOoro Japa.

OneHounble CcpeacTBa AJIA NPOBeJAeHHSA NPOMEXYTOYHOH aTTeCcTalHH O0YYAINHXCHA 110
aucHunmHe (TIpHIokKeHHe 1 K paboueit mporpaMme).

6. XAPAKTEPHUCTUKA NTH®OPMAII1OHHO-OBPA30BATEJIbHOI CPE/IbI

B HMMO cos3mgaHa H QYHKIHOHHPYET ASIeKTPOHHAS HH(OPMAIHOHHO-00pa3oBaTeIbHad
cpera (mamee - DOMOC), Bxmouaromasd B ce0S 5SIeKTPOHHBIE HH(POPMAI[HOHHBIE PECYPCHI,
BJIEKTPOHHBEIE OOpaszoBarelbHBEle pecypchl. DHMOC oOecrieynBaeT OCBOEHHE OOYYAIOIIHMHCS
00pa3oBaTeNbHBIX IIPOrPaMM B ITOITHOM O0ObEME HE3aBHCHMO OT MeCTa HaXOXKIEHH S O0Y4arOIIIXCH,
B TOM YHCJIE ITPH HCIIOIB30BAHUN JUCTAHIMOHHBIX 00pa30oBaTelbHBIX TEXHOIOTHI. JIEKTPOHHEIE
OmOnmHoTekH OOECIIEYHMBAIOT JOCTYII K ITPO()eCCHOHAIBLHBIM 0Oa3aM JaHHBIX, CIIPABOYHBIM H
ITOHCKOBBIM CHCTEMAaM, a TaKKe HHBIM HH() OpMAI[HOHHEIM PeCcypcaM.

6.1 IIporpammHoe oOecmeveHHe, HCIOJIb3yeMO€ NPH OCYIHECTBJIEHHH 00pPa3oBaTeILHOIO
nmpomecca mo JMCIHILINHEe:

OrnepallHOHHAs cHcTeMa ceMelicTBa Windows

ITaketr OpenOffice

[Taker LibreOffice

Microsoft Office Standard 2016

NETOP Vision Classroom Management Software

OO0pasoparensHBIH 1opranx OI'BY « HMHI] uMm. B. A. Anmaszosa» Munsapasa PoccHu
http://moodle.almazovcentre.ru/

CALB «HpOuc 64» - cucrtemMa apToOMarH3aiii OHOmoTeK. DIneKTPOHHEIN Karainor APM «Huraremns»
H Web-HpOuc

6.2. IlpodeccnonanbHble 0a3bl JaHHBIX, HCHOOJb3YeMble TNPH  OCYIIeCTBJIEHHH
00pa3oBaTe/IbHOr0 Mpomnecca mno ANCHHILIHHE:

OneKTpoHHasa OuoimoreyHas cucrema «MenuimHcekas oudimoreka « MEDLIB . RU»
(www.medlib.ru)

OIeKTpOoHHAaSI MeIHIIHHCKas OHOnrnoreka « KoHCylnsTaHT Bpauay (www.rosmedlib.ru)

OBC «bykamy (https://www.books-up.ru/)

OBC «lOpaiiry (https://urait.ru/)

OnexTtponHas onomioreka [Ipodu-JInd « MemHinHcKas THTepaTypa H3areabcTBa "CIieIyInT ' »
(https://speclit.profy-lib.ru/)

BceemrpHas 0aza JaHHBIX cTaTel B MeJHIIHHCKIX KypHaiaax PubMed
https://www.ncbi.nlm.nth.gov/

Hayuras snekrpoHHasa 6udnnoreka http://elibrary.ru/

6.3. Pecypcbl HHQOPMANHOHHO-T €JIEKOMMYHHKAIIMOHHOH ceTH «IHTepHeT», HE00X0HMbIE
IJIS1 OCBOEHHN A JUCIHILIHHbI:

ITonckoBrle cucreMsl Yandex (http://www.yandex.ru/)

MynIBTHMeJHITHBIH CIIOBaph IepeBoda c¢iIoB oliIaiH MymsTurpaH (http://www. multitran. /)
YHuBepcurerckas HHpopMalnoHHas cucreMa POCCHA (https://uisrussia.msu.ru/)

[Iyormukarmmn BO3 Ha pycckoM s3eike (https://www.who.int/ru/publications/i)

MexayHapoaHsle pykoBoacTBa 1o mequinHe (https://www.guidelines.gov/)

DenpepanbHas AIEKTPOHHAS MeauIMHcKas ononuoreka (DOME) (http://www.femb.ru)




Bomb u ee neyeHne (www.painstudy.ru)

US National Library of Medicine National Institutes of Health (www.pubmed.com)
Pyccxiii MeHITHHCKHI KypHaI (WWW.11].11)

MHunHCTEepCcTBO 37IpaBooxpaHeHH I Poccuiickoi Qenepampi (www.rosminzdrav.ru)

KuodepJleHnHka — 310 HayyHas 3NeKTpoHHas Oubmioreka (https://cyberleninka.ru)
Poccriickas rocygapcTBeHHAS OHOmoTeka (Www.1sl.ru)

6.4 IlepeyeHb OCHOBHOH H JONOJHHTEJbHOH Y4YeOHOH JIHTEpPATYpPbl, HeoOXoaMMOMN /15
OCBOECHHM A U CIHILIHHDbI:

OcHoBHasl JIMTepaTypa:

1.

[Turonorusg u obmasg rucronorus: ariaac / B. B. banun, A. B. IlaenoB, A. H. SInkoBckuil. -
Mockga : 'D0TAP-Memna, 2021. - Tekct : anekrpoHHEbIH // URL :

https://www.rosmedlib.ru/book/06-COS-2411.html
['mcTomnorug, sMOpHONIOTHS, IMTONOrus | yueOHUK / mox pex. FO. M. Adanacrea, H. A

IOpunon. - 7-e usg., nepepad. u gor. - Mockea : I'DOTAP-Memgna, 2023. - Tekcr :
anekTpoHHBN // URL : https://www.rosmedlib.ru/book/ISBN9785970471012.html
MemuiHCKass TeHeTHKA | HaI[HOHAJIbHOEe PYKOBOACTBO / moj pex. E. K. I'mHrepa, B. I

ITy3pipeBa, C. U. Kytera. - Mocksa : 'DOTAP-Meana, 2022. - TekcT : 3IeKTPOHHBIA //
URL : https://www.rosmedlib.ru/book/ISBN9785970463079.html
MemuipHCcKass reHeTHKa . yueOHoe rocodue 11 By30B / T. H. bopucora, I'. M. UyBakoB. -

2-e U3J., HCIIP. M Jpom. - Mocksa : M3garensctBo IOpaiir, 2023. - TekeT : 3IeKTpOHHBIN //
URL: https://urait.ru/bcode/512854
Kietkn mo JIpromny / pen.: JI. Kaccumepuc, B. P. JIlunrarma, JI. IInmomep ; mep. M. B.

QOWIMIIIIOBHY. - 3-€ H3M. - IIep. 2-r0 aHriI. u3x. - M. : JlaBoparopus sHaHmi, 2023. - 1056 c.

Jlonmo/IHHTE/IbHASA JIAT €paTypa:

1.

Kinetkn o JIsronny / JI. Kaccrmeprc [u ap.] - Mocksa : JlaGoparopusa 3HaHHiH, 2018. -
Tekcr : snexrponnsi // URL : https://www.rosmedlib.ru/book/ISBN9785001015871.html
['ennr mo Jlsromny / JIxx. KpeGce, O. I'ommgmreiin, C. Kmmratpuk - Mocksa : JlabopaTopus

sHaHHi, 2017. - TekcT : snekrponHbni // URL :
https://www.rosmedlib.ru/book/ISBN9785001015826.html

[Tntonornsa. OyHKIMOHAIBbHASA YILTPacTPYKTYpa KiIeTKH. Atnac / banux B. B. - Mocksa
['D0TAP-Menana, 2016. - Tekcr : anexkrpoHHsIi // URL :
https://www.rosmedlib.ru/book/ISBN9785970438916.html

MonexkymnsapHasa oxonorusd ; yueOHHK 41 By30B / A. C. Konmues, I'. A. CeBacTtbsHOBa, H. JI.

[[BeTKOB. - 5-e u3a. - MockBa : M3matemsctBo IOpaiir, 2023. - TekcT : 3IeKTPOHHBIH //
URL: https://urait.ru/bcode/517095
OcHoBrl OnoxynvmH JlennHmkepa. B 3 1. T. 3. Ilytu nepegaun nHdopmarrm / J[. HemscoH,

M. Kokc, mep. ¢ aHria. - 4-e usg. - MockBa : JlaGoparopusa sHanuii, 2020. - Tekcr :
anekTpoHHbIi // URL : https://www.rosmedlib.ru/book/ISBN9785001018667.html
MemuigiHcKas OHOIOrHI H 00Iasa reHeTHKa : yueOHuK / P. I'. 3asir, B. O. ByrsunoBckuii, B.

B. JlareinoB, Y. B. PaukoBckasd - Murck : Bemm. mik. , 2017, - Teker : snekrponHsii // URL
. https://www.rosmedlib.ru/book/ISBN9789850628862.html
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7. MATEPHUAJIbHO-TEXHHYECKOE OBECIIEYEHHE /INCIHAIIJ/IMHBI

JInsg ocyIecTBIeHHS 00pa3oBaTeIbHOTO IIpOoIecca IO AUCIHHIUIMHE «AIpo, XpOMAaTHH,
PETYIISINS SKCIIPECCHH T'€HOB, TPAaHCKPHIMIMOHHBEIE (akTopsl, Kinaccel PHK. CurHampHBIE ITYyTHY»
IIpOrpaMMBl BEICIIETO OO0pa3OBaHIMS - Marmcrparypa I10 HaIlpaBIeHHIO ITOATOTOBKH (16.04.01
buonorusg LleHTp AnmMasopa pacrionaraeT MaTepHaJIbHO-TEXHHYECKOH 0a30i, COOTBETCTBYIOIIEH
IEeHCTBYIOIHUM ITPOTHBOITIOKAPHBIM IIpaBIIaM H HOpMaM H OOECIIEUMBAIOIIEH IIPOBEIEHHE BCEX
BHIAOB JUCIIUIMHAPHOH M MEXKIHUCIIIUIMHAPHON ITOATOTOBKH, IIPAKTHYECKOH M Hay4YHO-
HCCIIEeJOBATEIBCKON padboT 00YYAOIIIXCS, TTPEIYCMOTPEHHEIX YUeOHOH AU CIIHIUIHHOM.

JIns TpoBeAeHUS 3aHSITHIL IO JUCIHIUIHHE « SO, XpOMaTHH, PETYIISIIS SKCIPECCHH T'eHOB,
TPAHCKPHITIHMOHHEIE (pakTOphbl, Knacckl PHK. CHrHampHBIE ITYTH» CIIEIIHAIBHBIE ITOMEIEHHS
HMEIOT MaTepHAIBHO-TEXHHYECKOE H YUEOHO-MEeTOAHUECKOe 00eCIIeUeHHE:

YyeOHass ayguTOpHs IS ITPOBEICHHS 3aHSATHI JIEKIIHOHHOIO THIIA — YKOMIUIEKTOBaHa
CIIelHaTH3HPOBAaHHOH (y4eOHOH) MeOelnpro, HaO0OpOM JeMOHCTPAIHOHHOIO OOOpYAOBaHHI H
yueOHO-HAITIIIHEIMH ~ TTOCOOMSIMIL, oOeCIeunBarOIMMH ~ TEMaTHYECKHE  HJUIFOCTPAaIlIIL,
COOTBETCTBYIOIHE PaO0YHM y4eOHBIM ITPOrpaMMaM JHCITHIUTHH (MOIYIIEH).

YueOHasa ayIHTOPHS JJII ITPOBEIEHHS 3aHATHH CEMHHAPCKOI0 THITA (IPaKTHYECKHE 3aHSITHS
H Bce (DOPMBI €TI0 IPOBEAEHHA) - YKOMIUIEKTOBAHA CIIEIHAIM3HPOBAHHOH (y4eOHOH) MeOelbIo,
TEXHHYECKHMH CPEeICTBAMH OOYYEHH S, CITYKALIFMH JIJIS ITPEICTAaRIIEHH S Y4eOHOM HH() OpMAI[HH.

JlabopatopHusa — oCHaIlleHHas J1abopaTOPHBIM OOOpPYIOBAHHEM, TEXHHUYECKHMH CpeJCTBaMHU
0OyUYeHHS, CITY KalllHMH JJIS IIpecTaRIeHH S YIeOHOH HH()OPMAIIHH.

YyeOHast ayTUTOPHS IS TPYIIIIOBRIX H HHANBHAYAIPHBIX KOHCYIIbTAI[MH - YKOMIUIEKTOBAHA
CIIeI[HAIM3HPOBAHHON (yueOHOMH) MeOellblo, TeXHHYECKHMH CPeJCTBAMH OOYYEHHS, CITYKaIl[FMH
IULS ITpeAcTaBIIeHHS y4eOHOM HH()OPMAaI[HH.

YyeOHass aygUTOpHSA IS TEKYINEro KOHTPOIS M IIPOMEKYTOUHOH aTTecTaluHd -
VKOMIUIEKTOBAaHA CIIeIHAIM3HPOBAaHHON (yueOHONH) MeOelbro, TEXHHYECKHMH CpeJCTBaMH
0OyUYeHHS, CITY2KaIllHMH VIS IIPeAcTaRIeHH T Y4eOHOH HH()OPMAIIHH.

[IoMmermeHne 18 CaMOCTOSTEIIRHOH pPadoThl — YKOMIUIEKTOBAHO CIEIHAM3HPOBAHHON
(yueOHOIT) MeOelnbo, OCHAII[eHO KOMITBIOTEPHOM TEXHHKOH ¢ BO3MOJKHOCTBIO ITOAKITFOUEHHT K CETH
«MHTepHeT» H o0ecIiedeHO JOCTYIIOM B 3IeKTPOHHYIO HH(POPMAaI[HOHHO-00pPa30BaTEIbHYIO Cpely
OPraHH3aI[HH.

8. KAJ/IPOBOE OGECIIEYEHHE JINCHHUIT/IMHDBI

CocTaB H KBaIM(HKAIHI Hay4YHO-IIEJarOTHYeCKHX paOOTHHKOB, OOeCIIeYHBAOIHX
OCVIIECTBIIEHHE OOpPa30BaTEIBHOIO IIPOIEcca IO MUCHHIUIMHE «Sapo, XpOMaTHH, PErYILIsS
SKCIIPECCHH TI€HOB, TpPaHCKpHIMIHOHHBIE (akTopel, kinaccel PHK. CurHaneHbBlE ITYTH»
coorBeTCcTBYET TpeboBaHMsM @OI'OC BO - marucrparypa Imo HarpapJIeHHEO ITOAroTOBKH (06.04.01
buomorus.

9. OCOBEHHOCTH OPIrAHM3AIIMN ObYYEHHA 110 JUCHUMIIJIMHE JUJIA
NHBAJIMI10OB N JIUI] C OI' PAHHYEHHBIMH BO3IMOHOCTAMMU 3/10POBbBA

OCBOEHHE JHUCIUIUIMHBEI HHBAIMJAMH H IIHI[AMH C OIPaHHYEHHBIMH BO3MOKHOCTSIMH
3JI0POBb S IIPH HEOOXOJHMOCTH OCYIIeCTBISeTCS Ka(eApoH Ha OCHOBE aJallTHPOBAHHOHM paloueit
IIPOrpaMMEL ¢ HCIIOIb30BAaHHEM CIIEI[HAIbHBIX METOAOB OOyYeHHSI H JHIAKTHYECKHX MaTepHAlIOB,
COCTABJIEHHBIX C YYETOM OCOOEHHOCTEH IICHXO(DH3HNYECKOIO Pa3BHTHS, HHIHBHIYaIbHBIX
BO3MOZKHOCTEH H COCTOSHHSA 3M0POBbS TaKHX 00y4YaroIuxcs (00y4aroInerocs).

B 1memix ocBoeHHS Yy4eOHOH ITporpaMMbl JHCIIHIUIHHBL «SApO, XpOMAaTHH, PeryJISaiHs
SKCITPECCHH I'eHOB, TPAaHCKPHIIIIHOHHBIE (paKTOpkl, Ki1acckl PHK. CHTHaIbHEIE ITYTHY» HHBAIIHJaMH
H JINI[AMH C O paHHYeHHBIMH BO3MOXKHOCT SIMH 3J0POBbS Kaeipa oOecIIeuHBaeT:
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1. a1 HHBAJIMIOB M JIMI[ C OTPAaHHYEHHBIMH BO3MOKHOCTSIMH 3JIOPOBBS I10 3PEHHIO:
¢ DpasMeleHHE B MeCTaX MJOCTYIHBIX IS OOYYAIOIIMXCS, SBJIIFOINIXCS CIEIBIMH M
CITaOOBHASIINME, B aJallTHPOBAaHHOI (opMe cHpaBOYHONH HH(pOPMAI[HH O PacIHCaHHH
YUeOHBIX 3aHSTHI,
¢ TIPHCYTCTBHE ACCHCTEHTA, OKA3BIBAIOINEr0 OOYYAIOIIEMYCSI HEOOXOMMMYIO ITOMOIIb
® BBIIYCK aTbTE€PHATHBHBEIX (POPMATOB MeTOAHYECKHX MaTepHaloOB (KPYIIHBIH INTPHE(T HIH
ayIHO(aib);
111 HHBAJIHJIOB M JIHI[ ¢ OTPaHHYEHHBIMH BO3MOKHOCT IMH 3J0POBBS I10 CIIYXY:
Ha JIeKalllIMH 3BYKOBBIMH CPeCTBaMH BOCIIPOH3BEIeHHE HH()OPMAIIHH,
3. I HMHBAIMIOB M JIMI[ C OrPAaHHYEHHBIMH BO3MOKHOCTSMH 3J0POBBS, HMEIOIIIX
HapYIIEHH S OIIOPHO-ABHTATEIIFHOI'O alarapara:
¢ BO3MOKHOCTh OECIIPENSTCTBEHHOIO JOCTyIIa OOYYaroIMXCS B Y4ueOHBIE ITOMEIEHHA,
TyalleTHEIe KOMHATHI H APYTrHe ITOMEINeHHS Ka(eaphl, a Takke IpeObBaHHE B YKa3aHHBIX
TTOMEIEHHSX.

OO0paszoBaHie OOYYAIOIIMXCSA ¢ OrPaHMYEHHBIMH BO3MOKHOCTSIMHM 3J0POBbS MOJKET OBITH
OPraHM30BaHO KaK COBMECTHO C APYTHMH OOVYAIOIHMHCSH, TaK M B OTAEIBHBIX IPYIMIax HIH B
OTJIEILHBIX OPraHH3aL[IsIX.

[Tpr OCBOEHHH ITPOrpaMMbI JHCIIHITIMHEI O0YYAOIIHMCS ¢ OTPAHHYEHHBIMH BO3MOKHOCT SIMH
300POBBS IIPEJOCTABISIOTCSA OeCIUIaTHO CIel[HAJbHBle YUeOHHMKH M YyueOHBIE ITOCOOHS, HHas
yueOHas ImMTeparypa H CIEHAIbHBIE TEXHHYECKHE CPEICTB OOYYEHHS KOIUIEKTHBHOIO H

HHIHBHIYaIbHOIO ITOIIE30BaHHA, a TaKke YCITYTH CYPAOIIEPEBOUHKOB H
TH(IOCYPAOIEePEBOIIHKOB.
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IIpniaozxenne Nel

OIEHOYHLBIE CPEJACTBA
K PABOYEN ITPOI'PAMME I1O U CIIUILJINHE
«AJAPO, XPOMATHH, PEI'YJIEAINA DKCIIPECCHUH I'EHOB,
TPAHCKPHIIIIMOHHBIE ®AKTOPLI, KJIACCbI PHK. CUT'HAJIBHBIE ITYTH»

(HaHMMeHOBaHHe JHCLIHIIITHHEI)

Marucrparypa mo HanpasJjeHH10 noaAroTosku 06.04.01 bunoJsiorusn
IIpoduian: KieTounas 1 MoJIeKYJIAPHA A OHOJIOTHSA
KBanndukainis (CTelneHb) BRITYCKHHKA: Marucrp

@opma O0YyUEHH . OUHAS

Cpok ocsoenns OIIOII BO:_ 2 roma

(HopMamugH vifl cpox obyueris)

Cankt-lIeTepOypr
2022
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ITACIIOPT OHEHOYHLIX CPEJCTB
no gucnumanne «JA/IPO, XPOMATHH, PEI'YJIINA DKCITPECCHH 1'EHOB,

TPAHCKPHIIIINOHHBIE ®AKTOPLBI, KJIACCbhI PHK. CUT'HAJIBHBIE 11YTH»

B pe3yJibTaTe 0CBOEHHA JHCIHILIHHBI 00YYAOMIMHCH J0IZKeH 00,1aaTh CJIe YO IIHMH
koMmereHuuaMu: YK-1, OIIK-2, [TK-2.

Onuncanne nmoxkasareJjen n KPHTEPHCEB OICHNBAHHA KOMIIET €HIIHH B nponeccce
H3YIUCHHA JHCIITHILIHHDbBI

IToka3zareJIH JOCTHKEHHS 3aJAHHOI'0 YPOBHHA OCBOCHHHA
KOMIETEHIIHH H KPHTEPHH OI¢eHHBAHHA PE3YJIbT AT 0B

O1neHOYHBIE
KoMnereHI[HA Hugukarop nﬁyl{e HHA T
HavyabHbIH ba3zoBbIi IIpoaBHHYTHIK
«Y NOBJIETBOPHTENEHO «X0pOMIO» «OTIHIHOY
VK-1 VK-1.1 3HAaET: 3HaAET X0p OlIO 3HAET OTIIHYHO Jlns
CriocoOeH AHaIH3HPYET HEKOTOPYIO COBPEMEHHY IO COBP EMEHHY IO TEKYIIIETO
OCYUIECTBIIATE I1p 00JIEMHY 1O COBPEMEHHY IO HayuIHYH H HayYHy 10 H KOHTp OJIA:
KPHTHYECKHI aHaIIH3 CHTYaLHIO Ha Hay4YHY 0 H y4eOHY 10 y4eOHY 10 y4eOHY 10 KB, AY
1P 00JIEMHBIX OCHOBE JHTEPATYPY I10 JHTEPATYPY I10 JHTEPATYPY I10
CHTyaL[HI1 Ha OCHOBE CHC TEMHOT'O rp o0J1eMam rp ob1eMaM pas3HYHbBIM JIs
CHCTEMHOTO IMOgX0/a, | ITOJXO0/a, BRIABIAA | CTPYKTYPHO- CTPYKTYPHO- rpoOnemam 1P OMEKY TOY
BbIpabaThIBATD €€ COCTABIMAIOIHE | (PYHKILIHOHAJIBHOM (PYHKIIHOHATBHOH | CTPYKTYpPHO- HOH
CTPaTErHIO JEHCTBHIT | H CBASH MEKTY OpraHH3al[HH A7pa, OpraHH3aLHH A7pa, | QYHKILHOHAIbHO | aTTeCTALHH:
HHMH PETYIALIMH 3KCIIPECCHH | PeryJLHH H oprasHsaLH KB
I'€HOB H CHIHaJIbHBIX SKCIIPECCHH I'€HOB | A7pa, P EryIALRH
Iy TEH H CHIHAJIbHBIX 3KCITP ECCHH
[Ty TEH rE€HOB H
CHIHAJIbHBIX
[y TEH
VMeeT: VMEET: VMeEET Jlst
-H3BJIEKATh H -H3BJIEKATh H [PEKPACHO: TEKYIIIETO
aHaJIH3HpP OBaTh aHaJI3HP OBaTh -aHaJI3HP OBaTh | KOHTP OJIA:
HH() OpMAaLHIO H3 HH( OpMAaLHIO H3 HH(popmaLHo H3 | KB, AV
yueOHOH H HayYHOI yueOHOH H yueOHOoH H
JIMTEPATYPBI; Hay YHOI Hay YHOI Jlns
-T10JIb3 OBAThC A JIHTEPATYPHI; JIHTEPaTYPhI; 1P OMEKY TOY
HEKOTOPBIMH HHTEPHET | -TIOJIB30BaThCA -HCTI0JIE3 0BaTh HOH
pECYp CaMH; P a3HYHbIMH pas3HYHbBIE aTTECTALHH:
-[IPHMEHATH HEKOTOPBIE | HHTEPHET HHTEPHET KB
COBpPEMEHHBIE pECYp CaMH; PECYPCHI,
METOOHKH aHa/l3a B -TIPHMEHATD -[IPHMEHATH
yueOHOM IIpoLeEcCE, pa3HYHbIE pas3YHbBIE
-pedepHpPOBATh COBpPEMEHHBIE COBp EMEHHBIE
JHTEPATYPY I10 METOOHKH aHaJH3a | METOHKH
OIPENENEHHOH TEME B YueOHOM aHaJlH3a B
TP OLIECCE; yueOHOM
-pedepHpPOBATD TIPOLIECCE;
JHTEPATYPY I10 -pepepHpoOBaTH
OIpENENEHHOH JHTEPATYPY I10
TEME OIp EZ1ENTEHHOH
TEME
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OITK-2 CriocobeH OIIK-2.2 3HAaET: 3HAaET: 3HaET: Jlns
TBOPUYECKH Hcrions3yer TEOPETHUYECKHE TEOPETHUYECKHE TEOPETHUYECKHE TEKYIIIETO
HCII0JIb30BaTh B COBpPEMEHHBIE OCHOBEI, HEKOTOPBIE OCHOBBI, OCHOBHBIE | OCHOBBI, KOHTp OJIA:
p opeccHOHATBHOH METOIbI aKTyaJbHbIE ITPOOJIEMB] | aKTyallbHbIE IITHP OKHIT KB, AY
NEATEIPHOCTH 3HAHHA | MOJIEKY JIAPHOIT H TeHJEHLIHH pa3BHTHA | Ipo0JIeMbl H CIIEKTP
(pyHOaMEHTAIbHBIX H | OHOJIOIHH B c(pepe | COOTBETCTBYHOMIEH TEHEHLHH aKTY aJIbHbIX Jla
TP HKJTa THbI X rpodeccHOHANbHO | Hay4HOH obmacTH H pa3sBHTHA rpobieM H 1P OMEKY TOY
pasaenoB JUCLIMIUIHH | H JEATENbHOCTH oOmacTH COOTBETCTBYIOIIEH | TEHIEHIMH HOH
(Momynefi), 171 [TOCTAHOBKH H | MIp opecCHOHATBHOH Hay1HOH o0nacTH pa3BHTHA aTTECTALHH:
OTIP ETENAIOIHX P EIIEHHA HOBBIX IEATEIIBHOCTH H oOmacTH cooTBeTCTBY 10N | KB
HAITPABJIEHHOCTh 3ajay rpogecCHOHAJIBHO | € Hay4HOH
Ip orpaMm H IeATENPHOCTH o0MmacTH H
Oby4amIHHCcAATYPbI obmacTH
rpodeccHoHab
HOH
NEATENIBHOCTH
VMEeeT: VMEET: VMEET: Jlns
[MPHMEHATh HEKOTOPBIE | TIPHMEHATD AKTHBHO TEKYIIIETO
METOZBI H OCHOBHBIE METOIBI | MPHMEHATE KOHTp OJIA:
HHCTPYM EHTRI TIPH H HHCTPYMEHTRI pasIHYHbIE KB, AY
IOCTAHOBKE H PELMIEHHH | IIPH [MOCTAHOBKE H | METOIBI H
HOBBIX 3a7a4 B P EIIEHHH HOBBIX HHCTPYMEHTBI JIs
OIp € ENEHHBIX 3a7a4y B I[IPH ITOCTAHOBKE | MPOMEKYTOU
o0nacTAX HayKH OMpeNeNeHHbIX H p ElIEHHH HOH
00MacTAX HayKH HOBBIX 3a7a4 B aTTECTALIHH:
OIp €1€TIEHHBIX KB
o0NMacTAX HAyKH
IIK-2 CriocobeH ITK-2.1 3HAaET: 3HaeT 3HaeT Jlns
IUIaHHp OBaTh paboTy CHCTEMATHBHPYET | -HEKOTOPBIE IIPHHIHITLI | XOPOIIIO: OTJIHYHO: TEKYILIETO
H BbIOHpaTh HH(pOPMALIHIO, CTPYKTYPHO- -0a30BbIE - [TPHHI[HI TbI KOHTp OJIA:
aZleK BaTHBIE METOTEI [IOJIVYEHHY IO B (pVHKI[HOHAIbHOI [P HHIL[MT 1] CTPYKTYPHO- KB, AY
pellleHHA Hay YHO- XOJ[€ BBI[IOJIHEHHA | OpraHH3al[HH A7Ipa; CTPYKTYPHO- (PVHKLIMOHAJIbHO
HC CJIEOBATENh CKHX HIIP, aHanH3HPYET | -HEKOTOPBIE KI1aCChI (pYHKIMOHAIBHOH | H opraHH3aLHH Jlns
3a7ja4 B BhIOpaHHOH ee H cornoctaBiaeTr | PHK; OpraHH3al[HH Afpa; | Axpa; TP OMEKY TOY
obnacTH OHOJIOTHH C JMTEPaTypPHBIMH | -HEKOTOPBIE -OCHOBHBIE -pa3JIHYHbIE HOH
aHHbIMH STMHIreHeTHYECKHE Kiaccel PHK Kiaccel PHK aTTeCTaL[HH:
MOJH(PHKALIHH, -pasJHYHLIE -IITHP OKHIA KB
-TIPOLIECCHI AMMHIE€HETHYECKHE CIIEKTP
TP AaHCKP HITLHH, MOTH(PHKALIHH, AIMHIeHETHYECKH
CIUTaFICHHTA, -TTPOLIECCHI X
TP AHCIALHH; TP AHCKPHITL[HH, MOTH()HKALHIT,
- HEKOTOpPBIE CIUTAFCHHTA, -TTPOLIECCHI
CHIHAJIbHBIE ITYTH B TP AHCITALHH; TPAHCKPHIT [HH,
KIIETKE - OCHOBHBIE CIUTAFCHHT A,
CHTHAJIBHBIE ITYTH | TPAHCIALTHH,
B KIIETKE - OCHOBHBIE
CHIHaJIbHbIE
Iy TH B KIIETKE
VMEeeT: VMEET: X0pOlIIo VMeeT: oTiHuYHO | Jlna
IPHMEHATEL Ha [PHMEHATE Ha [PHMEHATE Ha TEKYIIETO
MpaKTHKE Oa30BbIE rpaKTHKe Oa3oBble | MPAKTHKE KOHTp OJIA:
TEOPETHYECKHE 3HAHHA | TEOPETHUYECKHE pa3IHYHBIE KB, AY
10 CTPYKTYPE H 3HAHHA 10 TEOPETHUYECKHE
OpraHH3aI[HH CTPYKTYpPE H 3HAHHA I10 JIs
KJIETOYHOIO A7pa, OpraHH3al[HH CTPYKTYpPE H 1P OMEKY TOY
PErYIALIMH 3KCTIPECCHH | KIIETOYHOTO Afpa, Op raHH3aL[HH HOH
I'€HOB H CHrHaJIbHbIM P ETYIALIHH KJIETOYHOTO aTTECTALIHH:
ITy TSM SKCIIPECCHH I'eHOB | sAxapa, peryrinHH | KB
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H CHIHAJIbHBIM 3KCITP ECCHH
Iy TAM T€HOB H
CHIHAJIbHBIM
Iy TAM
[IK-2.3 BeibHpaeT | 3HaeT: 3HAaET: 3HaET: Jlns
METOZbI JITIA TEOPETHYECKHE OCHOBBI | TEOPETHYECKHE OTJIHYHO TEKYILIETO
pPEIIEHHA HayYHO- | HEKOTOPBIX OCHOBBI TEOPETHYECKHE KOHTp OJIA:
HCCJIENOBATENBCKH | MOJIEKYIIAPHO- pPa3HYHbIX OCHOBBI KB, AY
X 3a71a4 B OHONOTHYECKHX MOJIEKY JIAPHO- IITHP OKOT'0
BbIOp aHHOI METOI OB HCCIIEOBAaHHA | OHOMOTHYECKHX CIIEKTPa Jls
00J1acTH OHONOTHH | HYKJIEHHOBBIX KHCJIOT METOT] OB MOJIEKY JIAPHO- 1P OMEKY TOY
(BbIZENIEHHE, OLIEHKA HCCJIENOBaHHA OHOMOTHYECKHX | HOH
KauecTBa H HY KIIEHHOBBIX METOOB aTTECTALHH:
KOJIMYECTBA, KHCJIOT HCCIIEN OBaHHA KB
aMILTH(HKALHA F€HOB (BbIENIEHHE, HYKJIEHHOBBIX
HHTEpECA) OLIEHKA KaueCcTBa H | KHCIIOT
KOJIHYECTEA, (BbIZEIEHHE,
aMILTH(HKALHA OL[€HKA KaYecTBa
reHOB HHTEpECa) H KOJIHYECTEA,
avVIUTH(HKALHA
reHOB HHTEepeca)
VMeeT: VMEET: X0pOlIIo VMEET: Jlst
IPHMEHATEL Ha [PHMEHATE Ha cBoOOAHO TEKYILIETO
I1p aKTHKE HEKOTOPhIE Ip aKTHKE [PHMEHATE Ha KOHTp OJIA:
MOJIEKY JIAPHO- OCHOBHEBIE [paKTHKE KB, AY
OHONIOTHYECKHE MOJIEKY JIAPHO- 0a30BbIE
METObI HCCIIENOBAHHA | OHOJIOrHYECKHE MOJIEKY JIAPHO- Jls
HY KJIEHHOBBIX KHCJIOT METOTbI OHOJIOTHYECKHE | MPOMEKYTOU
(BbIZIENIEHHE, OLIEHKA HCCJIENOBaHHA METO/IBI HOH
KauecTBa H HY KIIEHHOBBIX HCCIIEN OBaHHA aTTECTALIHH:
KOJIMYECTBA, KHCJIOT HYKJIEHHOBBIX KB
aMITTH(HKALHA T€HOB (BbIZIEIEHHE, KHCJIOT
HHTEpECA) OLleHKa KauecTBa H | (BbIZENEHHE,
KOJIHYECTEA, OL[€HKA KaYecTBa
aMILTH(HKALHA H KOJIHYECTEA,
reHOB HHTEpeca) aMITTH(HKALHA
reHOB HHTEepeca)
Oprasmsanua TeKyimero KOHTpPoJIst
S ST T (T Kog KoHTpomMp YeM O HaumeHoBaHHE
Ne n/m KOMIIeTeHI[HH OIe HOYHOI' O
ATHCIHHILTHHbI
(MM ee HHIHKATOPA) CpeacTBa
] Pasnen 1. CtpoenHe H (yHKIHH sAfgepHoro | YK-1.1, OITK-2.2, TTIK-2.1, TTK-2.3. KB, AV, 11
armrapaTa. Pery maips S5KCrpeccHH I'eHOB.
2 YK-1.1, OIIK-2.2, TIK-2.1, TIK-2.3. KB, 11
Paspnen 2. CHrHabHBIE ITY TH.

KB — kxonmponstsie eonpocst, AYV- anzopumnmst yme Hutl, /I — memst 0712 OOKIAO08

(DﬂpMﬂ IPOMEARYT OYHOH aTTeCcTalHH Mo JHCIHILIHHE — SK3aMeH
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JTanbl IMMPOBECIACHHHA IMPOMEARYT OYHOM ATTeCTALNH:

ST AlLL T OneHoYHBbIE Huaukar opbl np DBEPHEM[:D{
MAT ep HAJIbI KOMIeTeHI[HH
] co0eceJoBaHHE KB VK-1.1, OI'IK-2.2, TIK-2.1, IIK-2.3

KB — KoHmpoJibHble 60NPOCHI

KpHTEpHH OLIecHHBaHHA 3aJaHHH ﬂpﬂMEﬂﬂFTﬂ‘lHﬂﬁ ATTECTAIINN.

Buja zaganua «HeyxoBJ1.» «YI0BJL» « X 0p OLL1 0 COTJIHYHO»

CobeceoBad | JleMoOHCTpaLHA OTBET HE JIOMHYEH, JleMOHCTpaLA JIeMOHC TpaLHA

HE I10 OTCYTCTBHA 3HAHHH. 3aITy TAHHOCTh OTBETA. 3HAHHH I10 Ty 0 OKHX 3HAaHHI H

KOHTPONbHBIM | IIpocTpaHHOE [IyTaHHLIa B HAY YHBIX 3aJJaHHOMY BOIIPOCY | YMEHHE OTBE4YaTh Ha

BOITPOCaM H3J10/K EHHE TTOHATHAX. H YMEHHE YETKO BOIIP OChI.
COJEP/KAHHA CYTH TpebyroTca OTBEYATh Ha SlcHoE, YeTKoe
3aJJaHHOTr'0 BOIIpOCa. IIOTIOTHHTENRHBI € BOIMPOCKHI. I3MHIIHE H3JI0/KEHHE
[IyTaHHIla B Hay YHBIX BOIIP OChI KpaTKHI OTBET COZIEPKAHHA.
[TOHATHAX. OTCYTCTBHE
OTCYTCTBHE OTBETOB I1p OTHBOP €YHBOH
Ha A HH() OpMAaLJHH.
IIOITOJIHHTEIbHBIX, BnageHue
HaBOJAIIHX BOIIPOCOB TEP MHHOJIOTHEH

CoOleceoBaHHE ITPOBOAHTCA 110 OMIIETaM, KaKIbIH OIIET COAEPKHT 3 KOHTPOIBLHBIX BOIIPOCA.

BpeMs Ha 1oAroToBKY 30 MIH.

HMIIPH

OIEHOYHLBIE MATEPHAJIBI JIUVIA TEKYHIEI' O KOHTPOJIA

HTHHIA.

Tembl JoKJ1210B

Pasgeu 1. Crpoenne 1 (YHKIIHH sLIEPHOro annapara. Peryjasinus 3K Cripecc reHoOB
1. Kimaccuueckye H COBpeMeHHBIE ITOAXOABI K H3YVUEHHIO XpoMOCOM. IIpHMeHeHIe B

(pYHIZaMEHTAIbHBIX HCCIEJOBAHISIX H KIIHHHYECKOH ITPaKTHKE.

2. DnureHeTHYecKHe 3a00Ji1eBaHH s YelloBeKa. DeHOMEH IeHOMHOI'O HMITPHHTHHI'A. bOIe3HH

3. Mameie uHTeppepupyronme PHK (siRNA) u MukpoPHK (miRNA): cTpykTypa, ( YHKIHH B
KJIETKE H BOBMOKHOCTH ITPHMEHEHH A B THaT HOCTHKE U TeparmH 3a00/IeBaHHH.

4. MonekynsapHo-O0HOIOTHYECKHE U I[HTOIIOTHYECKHE METOBI HCCIIEOBAHHS
IIPOCTPAaHCTBEHHOHN OpraHH3allHH HHTeP(a3HOro Sapa.

5. Crpykrypa H QYHKIHH SaepHOH JaMHHEL. MyTtargin reHa LMNA. JlaMiHOIaTHH .

0. 3aboneBaHUA YeIIOBEKA, aCCOLHHPOBAHHBIE C SAESPHBIMH TEIbIAMH.

7. CBOMCTBA H METO/IBI HCCIIEAOBAHH I MUTOXOHAPHAIEHOH JIHK.

Pasneu 2. CHrHaJibHbIE IYTH
1. PazHooOpaszue MeMOpaHHEBIX PELENITOPOB H HX POJIb B KIIETOUYHOH CHIHAJIM3ALIH.

2. llutoxkuHOBEIE perlenTopkl. [lepegaya CHIrHama OT IIHTOKHHOBBIX PELENTOPOB. JAK -KHHA3EI 1
TpaHCPHITITHOHHEIE (pakTOphl STAT .
3. Ponp KIIOYEBBIX CHTHAJIBHBIX ITYTeH B Pa3BHTHH CepAlla H (POPMHPOBAHHH BPOIKIEHHBIX
IIOPOKOB CEPATIA.

4. Pomb KanbI[HEBOI' O CHTHAJIMHIA B PEIVYIIALIH MbIIIICYHOI'O COKPAIIlCHH .

5. Porb nepBHYHBIX UM (PeCHHYEK) B CHTHAJIbHOH TPAaHCAYKIIHH B HOPME H ITPH ITaTOIIOTHH.




Konrt POJIbHbIE BOIIPOCHI

IIpoBepsieMbIe
Ne KB KoHTpOJIbHBIR BONIPOC HHIHKAT OPbI
KOMIIeTeHI[HH
OrmmMTe CTPOEHHE A epHOH 000M0UYKH H CTPYKTYPHOH OpraHH3 aLiHH AEpHOro
T10p OBOT'0 KOMILIEKCA.
OTAallOH OTBETA:
SnepHaa obonovka OKpPy KaeT IMPOCTPAHCTBO AZApa, H3OJIHPYA €ro oT
| LHTOrUIa3Mbl. B ocHOBe AfepHOi 000JI0UKH JIEKaT IBY XMeMOp aHHbIE VK-1.1, OIIK-2.2,
LITHCTEPHBI, I10 COCTABY CXO0HE ¢ ramagkHmM OIIP. CTtpyKTypHOH 0CHOBOH ITK-2.1, IIK-2.3
AnepHOH 000J0UKH CJIYKHT TOHKHI ¢JI0H MpOMEKY TOUHBIX (PHIaMEHTOB,
IO CTHIAIIIHX ATEPHY F0 000J0UKY €O ¢TOP OHbI HYKJIEOILUIA3MBL.
CeNneKTHBHBIH TPAHCIIOPT B AP0 obecrieuHBaeTCA ANepPHbIM [TOPOBLIM
KOMILIEKCOM.
IIpoBepseMmbIe
Ne KB KoHTp 0/ILHBIH BONpoOC HHIHKAT OPbI
KOMIIeTeHI[HH
Oxap akTepH3y HTe CTPYKTYPHYH OpraHH3aLHI0 AJIEPHOr0 IMOpOBOro KOMIUIEKCA.
JTaJlOH OTBETA:
SnepHbIi MopoBeIi KOMILIEKC - O€NIKOBad CTPYKTypa, JIieJKallasd Ha IpaHHLIe
- Anpa H 1MToruasMel KieTkH. STIK obecrieuHBaeT celleKTHBHBIH TpaHCIIOPT VK-1.1, OIIK-2.2,
- 0enkoB, PHK H 0ekoBbIX KOMILIEKC OB, ITPH 3TOM OecIp eIATCTBEHHO [TK-2.1, TIK-2.3
TIpOITycKaA BOAY H COJIH. B cocTaBe AQEPHOTO MMOPOBOI0 KOMIUIEKCA BBIJENAIOT
CJIEY IOIHE KOMITOHEHTRI: KOJMbI[0, KOP3HHA, LIHTOILIa3MaTHY ECKHE
(pHITaMEHTHI.
IIpoBepseMmbIe
Ne KB KoHTp 0L HBIR BONPOC HHIHKAT OPbI
KOMIIeTeHI[HH
OrmmuTe MeXaHH3Mbl TPaHCIIOpTa OHOMOIEKY MEKAY AAPOM H LIHTOILIa3MOH.
OTAallOH OTBETA:
B A7po HMITOpTHPYIOTCA O€NKH, HEOOXOTHMBIE JIJIA Op FAHH3ALHH AIEpHBIX
IIPOLIECCOB, HAIPHUMEP TP aHCKPHITLIHH H PEeIUHKAL[HH, a Takske OenKkH pHOoc oM. VK-1.1. O[TK2 2
3 3 agpa skcriopTHpyioTesa MaTpHuHble PHK, TpaHcnioptHasa PHK, HHI{-IZ "1 K2 3 |
cyOBbeHHHILBI pHOOCOM H JIp. SKCIIOPT H HMITOP T O€JIKOB B/H3 A/pa 7 '
PEryIHPYETCA CHCTEMOH OEJIKOB 3KCIIOP THHOB H HMITOPTHHOB. DTH O€NKH
CBA3BIBAIOTCA C ITOCIIEIOBATEILHOCTAMH AJIEPHOI0 3KCITOPTa/MMITOPTa B
COCTABE IMOJIHIIEITTHAHOH LIEMOYKH OEIKOB.
IIpoBepseMbIe
Ne KB KoHTp 0L HBIH BONIPOC HHIHKAT OPbI
KOMIIeTeHI[HH
Oxap aKTepH3yHTE HYKI€O0COMHBIH YPOBEHE Op raHH3aLHH Xp OMaTHHA.
DTaJlOH OTBETA:
JTHK B syKapHOTHYECKOI KJIETKE cBsI3aHa ¢ OeIKaMH-THCTOHAMH. I'HCTOHBI
1 00pa3yIoT KoMILIeKe H3 8 O€eNKOB cJIe/yIONIero cocTaBa: 1o 2 MoJIeKy bl VK-1.1, OIIK-2.2,
rvcToHoB H2a, H2b, H3, H4, KxoTopkIi HaspiBaeTCA HYKIe0cOoMOH. I HeToH H IIK-2.1, IIK-2.3
HE BXOHT B COCTAB HYKJIEOCOMBI H Ha3bIBa€TCA JIHHKEPHBIM 'HCTOHOM. Bed
JHEK B KIeTKe cBA3aHa ¢ MHMCTOHAMH, 3a HCKITIYEHHEM MOMEHTA, KOrza
TPOHCXOJAT P OLIEC ChI TPAHCKPHITLIHH H P ETUTHKALHH.
IIpoBepseMmbIe
Ne KB KoHTp 0ILHBIR BONIpoOC HHIHKAT OPbI
KOMIIeTeHI[HH
OrmmuTe MOJH(PHKALIIO THCTOHOB. OIMHIeHETHYECKAA PEry JIALIHA SKCITPECCHH
5 reHa VK-1.1, OIIK-2.2,
[IK-2.1, IIK-2.3

ITaJIoH OTBETA:




Mom(pHKaLHH MHCTOHOB: aLleTHIHPOBaHHE, METHIIHP OBaHHE,

yOHKBHTHHHP OBaHHE CJIYKaT JJIA H3MeHEHHA HHTEHCHBHOCTH KOMITaKTH3aL[HH
JTHK H, cnegoBaTesNIbHO, I0CTyMa (JaKTOP OB TP aHCKPHITLHH K FeHy. 3a CuéT
H3MEHEHHA 3THX METOK MOJKET PETyJIHP 0BaThCA HHTEHCHBHOCTh CUHThIBAHHA
réHa H COOTBETCTBEHHO MEHAThCA VP OBEHb Oeska. XapaKTep METOK Ha

ric TOHaX MOZKET HacJeqoBaThCA MPH JIEIeHHH KIIETKH, TAKHM 00pa3oM yp OBEHb
SKCIPECCHH OYAET COXPAHAThCA V BCEX [TOTOMKOB JaHHOH KJIETKH.

IIpoBepsieMbIe
Ne KB KoHTp 0/ILHBIH BONIpoOC HHIHKAT OPbI
KOMIeTeHI{HH
OrmmyTe Xp oMaTHH, VP OBHH KOMITAKTH3AL[HH Xp OMaTHHaA.
DTaJIOH OTBETA:
XpoMaTHH rpeficTaBasgeT H3 cebdsa komvruieke H3 JIHK H ¢Bs3aHHBIX ¢ Hel
0eKoB. BazoBbiil ypoBeHb KoMmITakTH3alHH JIHK ocyiec TBiaAeTcs 3a CUET VK-1.1. O[TK2 2
6 0eJIKOB 'HCTOHOB H HasbIBaeTcs HykJeocoMHbIM. JTHK, cBa3aHHas ¢ HHI{-IZ ’1 HI{—; f;'
THC TOHAMH, JaJIee TP €ETEPIIEBAET €€ HECKOJIBKO VP OBHEH KOMITaKTH3aLHH, o -
(popMHPYA MHTOTHUECKY IO XpoMocomy. B o0pasoBaHHH H IToiep:kK aHHH
CTPYKTYPbI MHTOTHYECKOI Xp OMOCOMBI BayKHY 10 P OJIb HIpaeT OeNoK
KOHI EHCHH.
IIpoBepseMbIe
Ne KB KoHTp 0L HBIR BONPOC HHIHKAT OPbI
KOMMIETeHIIHH
OrHIHTE 5yXpOMaTHH H I'eTep 0Xp OMaTHH.
OTAalloOH OTBETA:
JYXpOMAaTHH [P €/IC TABIAET H3 ce0s IIPpOHHILIAEMY IO JIA 3JIEKTPOHOB YacTh
XpOMAaTHHA, 38 CYET Yero Ha CHHMKaX ¢ IPOCBEYHBAOIIET O 3JIEKTP OHHOIO
MHKP OCKOITa OH HMEET CBETIIYH OKpacKy. B 3yXpoMaTHHOBBIX paiioHax VK-1.1. OTK-2.2
7 HaxoaATcA 00JIbITHHC TBO KOJHPYIOUHX OeJloK reHoB. [ eTep oxp omMaTHH HHI{-Z "1 HI{—; ;'
COZIEP KHT BbICOKYIO IUTOTHOCTh OEJIKOB, 3a CUET ATOro Ha MHKpodoTorpapHAx o -
Anpa OH HMEET TEMHY K0 OKpacKy. KOHCTHTYTHBHBIH I'eTEpOXpOMaTHH — 3TO
obnacTH, roylep KHBaKOIIHE CTPYKTYPY XPOMOCOMbI, B 3THX 00JIaC TAX I'eHbI
OTCYTCTBYIOT. @aKy IbTaTHBHBIH MeTEPOXP OMATHH COJIEPAKHT
I10CJIEOBAaTEIbHOCTH I€HOB, KOTOPbIE MOTYT ObITh aKTHBHpP OBaHbI.
IIpoBepseMmbIe
Ne KB KoHTp 0/ILHBIH BONpoOC HHIHKAT OPbI
KOMIeTeHI{HH
ITosacHHUTE 0C00€HHOCTH Op raHH3aL[HH LIEHTP OMEPHBIX H TeJIOMepHbIX paiioHOB
X OMOCOM.
DTaJIOH OTBETA:
LleHTp OMEPHBIE P AHOHBI XP OMOCOM COCTOAT H3 KOHCTHTYTHBHOTO
reTepoxpoMaTHHA, ¢ KOTOPbIM CBA3aHO O0JbINOE KOJHYECTBO OENIKOB, VK-1.1. O[TK2 2
8 (popMHp Y IOIHX TIEPBHYHY 10 ITep eTsKKY. Ha LieTpoMep e B IMpoLlecce JelleHHs HHI{-IZ "1 HI{—:;
coOHpaeTcsa OeJIKoBbIH KOMITIEKC, HeoOXOoMHMBIH I pacripeeleHHA 7 -
XpP OMOCOM MEKIY JOUYEPHHMH KJIETKaMH- KHHETOXO0p. T elToMepHBIE yYac TKH
COCTOAT H3 MHOI'OKP aTHO IMOBTOPEHHBIX KOPOTKHX ITOCIIENOBATENRHOCTEH. D TH
TIOBTOPBI CIIYKAT JJIA 3al[HThI KOHLIOB XpP OMOCOM B TP OLIECCE MHOTOKPaTHOTO
IEJIEHHA KIIETKH.
IIpoBepseMbIe
Ne KB KoHTp 0ILHBIR BONIpoOC HHIHKAT OPbI
KOMIeTeHI{HH
OIMHIIHTE MPOCTPAHCTBEHHY 10 OPraHH3aLIHIO AApa. XPOMOCOMHbIE TEPPHTOPHH.
OTAallOH OTBETA:
XpPOMOC OMHBIE TEPPHTOPHH- TIPEHMYII[EC TBEHHOE PaCITOIOKEHHE XPOMOCOM B VK-1.1. OTK-2.2
9 rpejienax OTAelIbHbIX YYacTKOB Afpa. To ecTh B HHTep (pasHOM sAJpe i . o

X OMOCOMBI HE IMEPEMEITHBAIOTC A, MPEHMYII[EC TBEHHO B3aHMOEHCTBYIOT
yuacTkH JJHK BHyTpH ojHOI Xpomocomsl. IIpeacTapneHHe 00 opraHH30BaHHOH
TPEXMEPHOH CTPYKTYPE Xp OMaTHHA B AP € M03BOJAET 00bACHATD ITP OLIEC ChI

ITK-2.1, IIK-2.3

2
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PETYJHALII SKCIIP CCCHH I'CEHOB.

IIpoBepseMmbIe
Ne KB KoHTp 0/ILHBIH BONIpoOC HHIHKAT OPbI
KOMIIeTeHI[HH
PacckasiTe 0 KapHOTHIIE ueloBeKa. JIeHBepckaa H IlapiokcKasa KacCH(HKALHH
X OMOCOM.
DTaJIOH OTBETA:
KapHoTHIT 4enoBeKa- COBOKYITHOCTh XPOMOCOM B AZpE MHTOTHY ECKOH KIIETKH VK-1.1. O[TK2 2

10 46 xpomocom, 22 r1apbl ayTOCOM H IT0JIOBbIE€ XpOMOCOMEI. J[eHBep cKas HHI{-IZ "1 K2 3 ’
Kiac cH(pHKaL[HA oCHOBaHa Ha pacripefe/leHHH Xp OMOCOM I10 pasMepy H o -
pacrionoKeHHIO 11eHTp oMmepa. TTaprkckan KiaccH(pHKaLHA T103BOJIAET OLIEHHTD
HaJIHYHE BHYTPH H MEAKXP OMOCOMHBIX IEP ECTP OEK, 3a CUET
mH dep eHLHATIBHOTO OKP alIHBaHHA.

IIpoBepseMbIe
Ne KB KoHTp 0L HBIR BONPOC HHIHKAT OPbI
KOMIIeTeHI[HH
OIMHIIHTE ANEpPHBIE TENBLIA.
OTAallOH OTBETA:

. SInepHble Tenblia- CTPYKTYPhI, BRIJEIAIONIHECA B cocTaBe AApa. Hanbonee VK-1.1, OIIK-2.2,
3aMETHBIM CP EOH HHX ABJIACTCA AAphIMKO. Tenblia Kaxand cBA3aHbI ¢ IMK-2.1, IIK-2.3
(pYHKILHOHHP 0 BaHHEM MaJIbIX peryaaTopHbix PHK, criekibi- ¢ ripolieccaMH
CIUTaficHHTa. AiepHbIE Teblia MOTYT MEHATh CBOK CTPYKTYPY H pacriolokKeHHE
B 3aBHCHMOCTH OT MeTaboIH3Ma KIETKH.

IIpoBepseMbIe
Ne KB KoHTp 0/ILHBIH BONIPOC HHIHKAT OPbI
KOMIIeTeHI[HH
OIHIIHTE ATEPHYIO JJAMHHY
OTAallOH OTBETA:
SnepHas maMHHa- ¢JIOKH IMp OMEKYTOYHBIX (PHJIAMEHTOB, COCTOANHX H3 OEJIKOB

12 ceMeiicTBa JaMHHOB, IMOJ]ePKHBAKIIHX CTPYKTYPY AZepHO 000I0UKH. VK-1.1, OIIK-2.2,
AnepHas maMHHA TaK/KE CBA3aHa ¢ XpOMOCOMAaMH, YTO ITO3BOJIAET IIK-2.1, IIK-2.3
rofJiep KHBaTh HX IIP OCTP aHC TBEHHOE pacIiooxeHHe B HHTep (pasHOM fAJIpe.

@DocdopHnHpoBaHHe JJaMHHa B MHTO3€ IMMPHBOIHT K p a300pke AfIepHoii
000J104KH, YT0 HeoOxXomuMo 1A (popMHp OBaHHS BepeTeHa JieIeHHA.
IIpoBepseMbIe
Ne KB KoHTp 0/ILHBIR BONPOC HHIHKAT OPbI
KOMIIeTeHI[HH
Oxap aKkTepH3YHTE CTPYKTYPY AAPBIMIKOBOIO Op raHH3aTOpa.
OTAallOH OTBETA:
S IpBIIIKOBBIA OPraHH3aTOP- 3TO YYACTKH XPOMOCOM, Ha KOTOPBIX VK-1.1 OIK-2 2

13 pacronokeHsl kogHpyomHe pPHK renpl. V uenoBeka reHsl pPHK HaxogsaTca HHI{-IZ ’1 K2 3 |
Ha 13, 14, 15, 21, 22 xpomocomax. B reHomMe denoBeKa 3TH IeHbl [TOBTOP €HbI 7 '
okoJio 150 pa3. CuutsiBaHHe pPHK HHHLIMHpYeT cO/mpKeHHe 3THX oOnacTefd, B
pe3yabTaTe IMPOHCXOHT 00pa3oBaHHE AMPHINIKA.

IIpoBep ssemMbIe
Ne KB KoHTp 0/ILHBIR BONIPOC HHIHKAT OPbI
KOMIIeTeHI[HH
Pacckaxure o Afapeimke. CTPYKTYpa H MOJIEKYJIAPHBIH COCTaB.
OTAallOH OTBETA:
14 CoOopka cyOBbemHHHL] Xp OMOCOM ITp OHCXOHT B A7pbIlmKe. B (HOpHIsApHOM VK-1.1, OIIK-2.2,

LIEHTP € IMP OHCXOJIHT cuHThIBaHHe pPHK; rnoTHbIH GHOpHNIAPHBIH KOMITOHEHT-
MECTO, I'JIE IIPOHCXOAHT r1p orjec cHHTr pPHK, rp aHyIApHBIH KOMITOHEHTLI- MECTO
c6opkH cyObeqHHHL] pHGocoM 13 pPHK H Ge/lkoB, HMIIOPTHP OBaHHBIX B AP O.

ITK-2.1, IIK-2.3




IIpoBepseMmbIe

Ne KB KoHTp 0L HBIR BONPOC HHIHKAT OPbI
KOMIIeTeHI[HH
OrMMIIHTE BHBI MOBTOPAKOIIHXCA MMocaeqosaTeabHOcTEH J[HK B reHoME.
OTAallOH OTBETA:
B reHomMme MIHpOKO IIpeNCcTaBIEHbl KOPOTKHE ITOBTOP A IIHEC A VK-1.1. O[TK2 2
15 I10CJIEOBAaTENIBHOCTH, PACIOI0KeHHbIE OHH 3a OJHHM- TaHJleMHbIE ITOBTOPHI. HHI{-IZ "1 K2 3 |
OHH He KOJHPYIOT KakHX-TH00 6enxoB HiH PHK. Jlpyroii THIT MOBTOPOB- 7 '
necriep riposaHHbIe MoBTOPEI- SINE 1 LINE. LINE nmosTopel HMEIOT BRICOKY IO
TOMOJIOTHIO ¢ BHPY CaMH.
IIpoBepseMbIe
Ne KB KoHTp 0L HBIH BONIPOC HHIHKAT OPbI
KOMIIeTeHI[HH
OrMHIIHTE AOPO B XOJE AEIEHHA KIIETKH.
DTaJlOH OTBETA:
B uHTep (a3 e xp oMaTHH JecTiepa30BaH, HIeT ¢ uHThlBaHHe PHK. PerumHkal pia
JIHK rip oHCXOOHT B CHHTETHUYECKOH (pa3e, HO HUTH XpOMAaTHHA OCTAalTCA
16 COE€MHHEHHbIMH BMecTe. C Hac TYTUIEHHEM MHTO3a HaUYHHAETCA TUIOTHAA VK-1.1, OIIK-2.2,
YIMaKOBKa XpOMaTHHA, B PE3YJILTaTE CTAHOBHThCA BH/IHbI OTIE/IbHRBIE HHTH, ITK-2.1, IIK-2.3
oOpa3yercsa MeTadas3Has XpomocoMa. SnepHas o0onouka pa3OHpaeTcsa H K
KHHETOXO0p aM IIPHKP eTUTAI0TCA MHKP 0TpyO0UKH BepeTeHa JeneHHsA. B aHadase
MPOHCXOUT pacTacKHBaHHE XPOMOCOM K I10JIK0caM, a B Ternodasze coOHpaeTcA
sAfepHasn 000I04YKa H Xp OMATHH JECTIEPAIIH3Y €TCS.
IIpoBepseMmbIe
Ne KB KoHTp 0ILHBIR BONIpoOC HHIHKAT OPbI
KOMIIeTeHI[HH
MonekyaapHo-OHOIOTHYECKHE M LMTOJOTHYECKHE  METO[bl  H3YYeHH:
TPOCTPAHCTBEHHOH OpraHH3alLHH AJIpa.
OTAallOH OTBETA:
I3yueHHE CTPYKTYPhI A7Ipa BO3ZMOKHO JIHOO ITy TeM HaOIrojeHHA 3a OenxaMH VK.11. OIK.2 2
17 HiH ke JJHEK. Ilcronp3ya MedeHHbIe aHTHTENA, V3HAIOMHE cI1eLiH(HY ecKHIA HHI{-IZ "1 HI{—’: f;'
OesloK, MOJKHO H3YYHTD IIepepacripeeneHHe Oelka B AAPE, acc OLIHALIHIO C o -
ANEpHLIMH cTPYKTYpaMH. I13yueHHe JJHK Bo3MozkHO HOO0 3a cUéT
rHOpuaH3aLHH (Harprvep metor FISH), MM ke 3a cuéT ¢ eKBeHHp OBaHH:A-
[POYTEHHA ITEP BHYHOH ITocnenqosatenpHOCTH JITHEK.
IIpoBepsieMbIe
Ne KB KoHTp 0/ILHBIR BONIPOC HHIHKAT OPbI
KOMIIeTeHI[HH
IToAcHHTE opraHH3alHI MeTa()asHOH X OMOCOMBL.
DTaJloOH OTBETA:
B meTadase xpoMaTHH TUTIOTHO YITaKkoBaH (KOHEHCHP OBaH) ¢ ydacTHeM Oelka
18 KoHAeHcHHA. Ho cecTpHHCKHE XpoMaTHbI OCTAKOTCA ¢ BA3aHHBIM OenKoM VK-1.1, OIIK-2.2,
KOT'€3HHOM. Y CTAHOBJIEHHE YCTOHYHBOIO MPHKP eIUI€HHA MHKP OTPY00oueK K ITK-2.1, IIK-2.3
KHHETOXO0pPY aKTHBHpYeT Komruieke APC/C, 4To MpHBOAHT K Y alIEHHIO
KOr€3HHA H pacTacKHBAaHHIO CECTPHHCKHX XPOMAaTH] K IMOJI0CaM.
IIpoBepsieMbIe
Ne KB KoHTp 0/ILHBIH BONIpoOC HHIHKAT OPbI
KOMIleTeHI[HH
OrHIIHTE AfepHbIH OenKoBBIH MaTPHKC.
JTaJlOH OTBETA:
benkoBas (ppakiya Axapa, 1oy YeHHaA IMOCJI€ 3KCTP aKL[HH XpOoMaTHHa. VK-1.1. OIK.22
19 BrxmtoyaeT B ce0sa OeskH siiepHOH TaMHHBI, OeNKH Hapy KHOH Jac TH ApbIIIKa H i . o

IHCTIEPTHPOBaHHbIH AfepHBIH MaTpHKC. Pomne SIM B nogaep:xaHHH CTPYKTYPBI
H o0ecrieueHHH B3aHMOJI€HiCTBHA OTEbHBIX CTPYKTYPHBIX 3JIEMEHTOB A7pa,

HarlpHMeEP XPOMOCOM, JIPYT ¢ APYTOM.

ITK-2.1, IIK-2.3




Ne KB

IIpoBepseMbIe
KoHTp o/IbHBIH BOMpoOC HHIHKAT OpPbI
KOMIIeTeHI[HH

OrmMmMTe TOMOJOrHYECKH acc OLIHHP OBaHHbIE oM eHBI Xp oMocoM(TAL).
DTaJIOH OTBETA:

XpomMaTHH B HHTep (pasHOM APEe OpraHH30BaH B M OTAKEHHbIE YUac TKH, JJIA
KOTOPBIX Xap aKTepHO O0JbIII0OE KOJHUYECTBO BHY TPHI0-MEeHHBIX KOHTAKTOB. DTH VK-1.1, OIIK-2.2,
IOMEHBI OTPaHHYEHbI CTIELH(pHUYECKHMH OeNKaMH, cp ey KOTOPhIX KOTE€3HH, H IIK-2.1, TIK-2.3
MOTYT MEHATh CBOH I'PaHHL[bI H pacrionoxkeHHe. 11o coBp eMeHHbIM
pecTaBIEHHAM 0CHOBHbIE OEJIKOBbIE€ B3aHMOJICHCTBHA, B TOM YHCIIE
CBA3AHHBIE C PETYJALIHEH SKCIIPECCHH M'EHOB COCPENOTOYEHRI B rpaHHLiax TAD.

e\

AJIropuTMBI YMEHHH

OOVYaroIIICcI IEMOHCTPHPYET HAaBBIKH paOOThI B JTAMHHAPHOM OOKCE.

OOVyYaroIpica IeMOHCTPHPYET HaBBIKH BeIAceIeHH A J|HK 13 Ki1eToK.

OO0yyarongrcs JeMOHCTPHPYET HAaBLIKH BelIeIeHH S PHK u3 kieToxk.

OOYYarolicsgS AEMOHCTPHPYET HABBIK OIPEACIEHHS KOIHYECTBEHHBIX XapaKTEPHCTHK
npenapata (BeigeneHHoH JHK m PHK) ¢ momompio MeTOmOB CIEKTPO(QOTOMETPHH H

(PITYOPOMETPHH.

5. OOyyaronpmica IeMOHCTPHPYET HABBIK OIPEICIeHHS KaueCTBEHHBIX XapaKTEPHCTHK
npenapata (BeigeneHHoH JJHK u PHK) ¢ momomipro MeToIOB 3iIeKTpodopesa.
6. OOyuaroipicsa JeMOHCTPHPYET HABBIK ITOA00pa IpaiMePOB IJIS ITOCTaHOBKH [IL]P.
7. OOyuaroipicsad AEMOHCTPHPYET HABBIK ITOAOOpa ITpanMEpOB JJI1 ITocTaHOBKH III[P B
pealbHOM BPEMEHH.
8. OOyyarongmicad IAEMOHCTPHPYET YMEHHE CO3JaHHSI aJIrOpHTMa HOBOH ITporpaMMBI Ha
aMIImHpHKaTope A npoBefgeHusd [11P.
9. OOyyarolurica JEMOHCTPHPYET HaBBHIK IIPUTOTOBIIEHHUS PEaKI[MOHHOH CMEeCH IS
rmoctaHoBkH [11]P.
10. OOyyarongmica JIeMOHCTPHPYET HABBIK ITPHIOTOBJIEHMS PEaKIMOHHOH CMECH I
1mocTaHoBKH [II[P B peallbHOM BpeMeHH.
OIIEHOYHBIE MATEPHAJIBI IVISA IPOMEXYTOYHOU ATTECTAITUH
KoHTpoJIbHBbIE BOIIPOCHI
IIpoBepsieMbIe
Ne KB KoHTp 0/ILHBIH BONIpoOC HHIHKAT OPbI
KOMIIETCHIIHH
OrMIHTE XpOMaTHH, YP OBHH KOMITAKTH3aLHH Xp OMaTHHA.
JTaJlOH OTBETA:
XpoMaTHH rpeficTaBasgeT H3 cebdsa komvruieke H3 JIHK H ¢Bs3aHHBIX ¢ Hel
OesKoB. BazoBbIil ypoBeHb KoMITakTH3alHH JIHK ocyiiec TBIAeTCs 3a CUET VK-1.1, OIIK-2.2.
] OelIKOB 'HCTOHOB H Ha3bIBaeTCA HYEKJICOCOMHDBIM. ﬂ;[‘]:[{, CBASdAHHAA C [IK-2.1. TIK-2.3
THCTOHAaMH, JaJICC ITP CTEPIICBACT CII€ HECKOJIBKO Y] OBHeH KOMITAKTH3ALTHI, ’
(opMHpPYA MHTOTHUECKY IO XpoMocoMy. B o0pa3oBaHHH H Mo ] ep K aHHH
CTPYKTYPhI MHTOTHYECKOH Xp OMOCOMBI BaKHY 10 P OJIb HIpaeT 0ellok
KOHJCHCHH.
IIpoBepsieMbIe
Ne KB KoHTp 0/ILHBIR BOINIPOC HHIHKAT OPbI
KOMIOETEHIIHH
" OIMHIHTE 3yXpP OMAaTHH H IeTEPOXpOMAaTHH. VK-1.1, OIIK-2.2,
- 3TaJIOH OTBETA’ [TK-2.1, TIK-2.3




DYXp OMAaTHH ITp €]IC TABJIAET H3 ce0sA IIp OHHLIAEMY IO JIJIA 3JIEKTPOHOB YacTh
XpOMaTHHA, 32 CUYET Y€ro Ha CHHMKaxX ¢ [MPOCBEUYHBAIOIIETO 3JIEKTPOHHOTO
MHK] OCKOIIa OH HMEET CBETJIYIO OKpacKy. B 5yXpoMaTHHOBBIX paiioHax
HaxOoATCA OONbITHHC TBO KOJHPYIOIIHX O€T0K reHoB. I eTepoxpoMaTHH
COZIEPKHT BbICOKYIO TUTOTHOCTD O€NKOB, 3a CUET 3TOro Ha MHKpodoTorpadHax
Apa OH HMEET TEMHY 0 OKpacKy. KOHCTHTYTHBHBIH IeTepoxXp oMaTHH — 3TO
o0J1ac TH, MoJIEpKHBAIOIHE CTPYKTYPY XPOMOCOMBI, B 3THX 00JIaC TAX I'eHbI
OTCYTCTBYIOT. DaKy IbTaTHBHBIH I'eTepOoXpOMAaTHH COHEPIKHT
I10CI€0BaTENbHOCTH M'E€HOB, KOTOPbIE MOIYT ObITh AaKTHBHP OBaHbL

IIpoBepseMbIe
Ne KB KoHTp 0L HBIR BONPOC HHIHKAT OPbI
KOMIIeTeHI[HH
OrmMmuTe CTPOEHHE AAEPHOH 000M0YKH H CTPYKTYPHOH Op raHH3aLHH A EepHOro
I10p OBOT'0 KOMILIEKCA.
OTAallOH OTBETA:
SnepHaa obonodka OKpPy KaeT MPOCTPaAHCTRBO Apa, H30JIHPYA €ro oT
3 LHTOrUIa3Mbl. B ocHOBe AfepHoi 000/M0UKH JekaT NByXMeMOpaHHbIe VK-1.1, OIIK-2.2,
LIHCTEPHBI, I10 COCTABY CXO0HE ¢ raagkrmM OIIP. CTtpyKTypHOH 0CHOBOH ITK-2.1, IIK-2.3
ANepHOH 000J0UKH CJIYKHT TOHKHIA ¢JI0H MpOMEKYTOUHBIX (PHIaMEHTOB,
MO CTHIAMIHX ATEPHY F0 000J0UKY €O CTOP OHbI HYKJIEOTLTa3Mbl.
CeNneKTHBHBIH TPAHCIIOPT B AP0 0OecrieYHBaETCA AAEPHBIM I10pP OBBIM
KOMILIEKCOM.
IIpoBepseMbIe
Ne KB KoHTp 0/ILHBIH BONpoOC HHIHKAT OPbI
KOMIIeTeHI[HH
Oxap aKTepH3yHTE CTPYKTYPHYH OpraHH3al[HIO AJEPHOro IIOPOBOr0 KOMILIEKCA.
OTAallOH OTBETA:
SnepHbIi MopoBbIi KOMILIEKC - OENNKOBas CTPYKTYpa, Jiexkallasd Ha IpaHHLIe
4 Anpa H 1MToruasMel KieTkH. STIK obecrieuHBaeT celleKTHBHBIH TpaHCIIOPT VK-1.1, OIIK-2.2,
0emxoB, PHK H 0eNkoBbIX KOMILIEKC OB, ITPH 3TOM OecIp eI TCTBEHHO [TK-2.1, TTK-2.3
TIpOITy CKad BOAY H COJIH. B cocTaBe ANepHOT0 MMOPOBOT0 KOMIUIEKCA BBIJEIAIOT
CIIENY IOIHE KOMITOHEHTRI: KOMbI[0, KOP3HHA, LIHTOILTa3MaTHYECKHE
(prmaMeHTI.
IIpoBepsieMbIe
Ne KB KoHTp 0ILHBIR BONIpoOC HHIHKAT OPbI
KOMIleTeHI[HH
OrmmuTe MeXaHH3Mb] TPaHCIIOpTa OHOMOJIEKY MEKAY AAPOM H LHTOILIa3MOIH.
OTAallOH OTBETA:
B A7po HMIIOpTHPYIOTCA O€NKH, HEOOX O IHMBbIE 1A OpraHH3aL[HH AJEPHBIX
TPOLIECCOB, HATIPHUMEP TP AaHCKPHITLIHH H PerUHKaLHH, a TakKe OenxH pHOoc oM. V.11 OIIK-2.2
5 I3 anpa skcriopTHpyioTesa MaTpHuHbIe PHK, Tp aHcrioptHas PHK, HHI{-Z "1 K2 3 ’
cyObeqHHHLIEI pHOOCOM H JIp. SKCIIOPT H HMITOP T O€JIKOB B/H3 Afpa 7
PEryIHPYETCA CHCTEMOH OEJIKOB 3KCIIOP THHOB H HMITOP THHOB. DTH OeJKH
CBA3BIBAIOTCA C ITOCIIEIOBATEILHOCTAMH AJIEPHOI0 3KCITOPTa/MMITOPTa B
COCTaBE [TOJHITEITTHAHOI LIEMOYKH OENKOB.
IIpoBepsieMbIe
Ne KB KoHTp 0L HBIH BONIPOC HHIHKAT OPbI
KOMIIeTeHI[HH
Oxap aKkTepH3y HTe HYKJIE0COMHBIH YPOBEHD OpraHH3alHH XpOoMaTHHA.
OTAallOH OTBETA:
JTHK B sykapHOTHYECKOH KJIETKE cBA3aHa ¢ OeMKaMH-THCTOHaMH. I"HCTOHBI
6 00pa3yIOT KOMILIIEKC H3 8 OENKOB CJIEYIOUIEro cocTaBa: 110 2 MOJIEKY JIbI VK-1.1, OIIK-2.2,

ricToHoB H2a, H2b, H3, H4, koTopeIii HaspiBaeTCA HYKIeocOoMOH. I HeToH H
HE BXOJIHT B COCTAaB HYKJIEOCOMbBI H Ha3bIBAETC A JTHHKEPHBIM HCTOHOM. Bes
JIHK B KJI€TKE cBA3aHa ¢ THCTOHAMH, 3a HCKJIIOYEHHEM MOMEHTA, Korma

I'IPDHCKDI[HT I'IP OLIEC ChBI TP daHC I-CPI*]]'I]_[HH H P CIUTHEKALTHH.

ITK-2.1, IIK-2.3




IIpoBepseMbIe

Ne KB KoHTp 0L HBIR BONPOC HHIHKAT OPbI
KOMIIeTeHI[HH
OrmmuTe MOTH(PHKALIHMIO THCTOHOB. OITHIEHETHYECKAA PEry JIALIHA SKCITP €CCHH
reHa.
OTAallOH OTBETA:
MomH(pHKaL[HH THCTOHOB: all€ THIIHPOBaHHE, METHIIHP OBaHHE,
; Y OMKBHTHHHP OBaHHE CITYKAT [/ H3MEHEHHA HHTEHCHBHOC TH KOMITaKTH3 aLHH VK-1.1, OIIK-2.2,
JIHK H, cneoBaTesibHO, JOocTyIa (paKTOPOB TPAHCKPHITLHMH K I'eHy. 3a CUET ITK-2.1, IIK-2.3
H3MEH EHHA 3THX METOK MOKET PETYJIHP OBaThCA HHTEHCHBHOCTh CUHThIBAHHA
reéHa H COOTBETCTBEHHO MEHATLCA YP OBEHb Oenka. XapaKTep METOK Ha
IHCTOHAX MOJKET HAcJIE0BaThCA ITPH JIETE€HHH KJIETKH, TaKHM 00pa30M YPOBEHb
SKCIIPECCHH OV IET COXPaHAThCA V BCEX TTOTOMKOB JaHHOM KIIETKH.
IIpoBepseMbIe
Ne KB KoHTp 0L HBIH BONIPOC HHIHKAT OPbI
KOMIIeTeHI[HH
IToAcHHTE 0c00€HHOCTH Op raHH3ALIHH LIEHTP OMEPHBIX H TEJIOMEPHBIX paiioHOB
X OMOCOM.
DTAaJlOH OTBETA.:
IeHTp OMEpHbIE paHOHbI XP OMOCOM COCTOAT H3 KOHC THTY THBHOTO
reTEpOXpOoMAaTHHA, ¢ KOTOPbIM CBA3aHO 00JIbIOE KOJHYECTBO OEJIKOB, VK-1.1. OTK.2.2
8 (popMHpP Y IOITHX TIEPBHYHY IO Iep eTKKY. Ha LieTpomep e B MpoLiecce JeNeHH: HHI{-IZ 1 HI{—;;
coOHpaeTca OeNIKoBbIH KOMITIEKC, HE0 OXOIHMBIH 1A pacrip e e/leHHA e -
Xp OMOCOM MEKIY 0YEPHHMH KIETKaMH- KHHETOXO0p. T enoMepHbIe yYac TKH
COCTOAT H3 MHOI'OKP aTHO IMOBTOPEHHBIX KOPOTKHX IT0CIEN0OBATENIRHOCTEH. DTH
TIOBTOPBI CIYKAT JJIA 3alIHThI KOHIIOB XP OMOCOM B TP OL[ECCE MHOTOKPATHOT'O
TEeJIEHHA KIIETKH.
IIpoBepseMmbIe
Ne KB KoHTp 0ILHBIR BONIpoOC HHIHKAT OPbI
KOMIleTeHI[HH
OrMHIIHTE TIPOCTPaHCTBEHHY KO OpraHH3aLHIO A7pa. Xp OMOCOMHbIE TEPPHTOPHH.
OTaJlOH OTBETA:
XpoMOcC OMHBIE TEPPHTOPHH- TIPEHMY II]€C TBEHHOE PACIIOIOKEHHE XPOMOCOM B
9 rpejenax oTAeIbHbIX YUacTKOB Afpa. To ecTh B HHTep(asHOM Ape VK-1.1, OIIK-2.2,
Xp OMOCOMBI HE [MEPEMENTHBAIOTCA, IMPEHMY L[EC TBEHHO B3aHMOLEHCTBY IOT IIK-2.1, TIK-2.3
yuacTkH JJHK BHyTpH ofHoi Xpomocombl. IIpeacTapieHHe 00 opraHH30BaHHOH
TPEXMEPHOH CTPYKTYP € XpOMaTHHA B AP € [T03BOJIAET 00bACHATD P OLIEC ChI
PEryIALHH 3KCIIP ECCHH NEHOB.
IIpoBepsieMbIe
Ne KB KoHTp 0/ILHBIR BONIPOC HHIHKAT OPbI
KOMIIeTeHI[HH
OIMHIIHTE ATEPHYIO JTAMHHY
OTAalloOH OTBETA:
SlgepHas maMHHa- CJIOH IMP OMEKYTOYHBIX (PHJIaAMEHTOB, COCTOANHX H3 OEIIKOB
10 cemMeficTBa TaMHHOB, MOIEPKHBAIOIIHX CTPYKTYPY AZepHOH 000JI0UKH. VK-1.1, OIIK-2.2,
JAnepHas maMHHa TakoKE CBA3aHa ¢ XpOMOCOMAaMH, YTO ITO3BOJIAET IK-2.1, IIK-2.3
roAAep AHBaTh HX IIP OCTP aHC TBEHHOE PacIloioKeHHe B HHTep (pasHOM AJIpE.
@DochopHIHpOBaHHE JTJaMHHA B MHTO3€ MPHBOHT K pa30opKe A7 epHOI
0007104KH, 4TO HEOOXOAHMO [T (OpMHp OBaHHs BEPETEHA JIEIEHHS.
IIpoBepseMmbIe
Ne KB KoHTp 0/ILHBIH BONIpoOC HHIHKAT OPbI
KOMIIeTeHI[HH

11

OxapaKTepH3y HTe CTPYKTYPY AIPHIINIKOBOrO Op raHH3aTOp a.

DTaJIOH OTBETA:
S pBINIKOBBIA OPraHH3aTOP- 3TO YYACTKH XPOMOCOM, Ha KOTOPBIX
pacrionoxkeHsl KogHupvomHe pPHK renpl. V yenoseka reHel pPHK HaxogsaTca

VK-1.1, OIIK-2.2,
ITK-2.1, IIK-2.3




Ha 13, 14, 15, 21, 22 xpomocomax. B reHomMe UeoBeKa 3TH IeHbl MOBTOP EHbI
okosi0 150 pa3. CunteiBaHHe pPHK HHMIEHpYeT cOmnkeHHe 3THX obnacTed, B
pe3ynbTaTe MPOHCXOJHT 00pa30BaHHE APbILIKA.

IIpoBepsieMbIe
Ne KB KoHTp 0ILHBIR BONIpoOC HHIHKAT OPbI
KOMIeTeHI[HH
PacckaxiTe o Afpeike. CTPYKTYpa H MOJIEKYJIAPHBIH COCTaB.
DTaJIOH OTBETA:
12 Coopka cyObeTHHHL] Xp OMOCOM IIp OHCXOJIHT B AjphImKe. B GHOpHIApHOM VK-1.1, OIIK-2.2,
LIEHTP € TP OHCXOAHT cuHThIBaHHe pPHEK rmoTHeIH GHOpHIIAPHBIH KOMITOHEHT- I[TK-2.1, IIK-2.3
MECTO, '€ IMPOHCXOAHT rpoLiec cHUr pPHK, rpaHynApHBIH KOMITOHEHTBI- MECTO
cOopkH cyObeqHHHL pHOocoM H3 pPHK H GeskoB, HMITOPTHpP 0BaHHBIX B S7IpO.
IIpoBepseMbIe
Ne KB KoHTp 0/ILHBIR BONIPOC HHIHKAT OPbI
KOMIeTeHIIHH
OIMHIIHTE BHBI MOBTOPAKOIIHXCA [MocaeqosaTeabHOcTEH J[HK B reHoME.
OTAallOH OTBETA:
B reHome IIHPOKO IIPECcTaBIEHbI KOPOTKHE MMOBTOP AKIIHEC A VK-1.1. O[TK2 2
13 I10CJIEOBAaTEIbHOCTH, PACIIOI0KEHHbIE OHH 3a OJHHM- TaHJI€MHbIE ITOBTOPHI. HHI{-IZ "1 K2 3 |
. 1, 2.
OHH He KOTHPYIOT KakHx-TH00 6emxoB HiH PHK. JIpyroii THIT MOBTOPOB-
necriep riposaHHbIe MoBTOPEI- SINE 1 LINE. LINE nmosTopbl HMEIOT BRICOKY IO
TOMOJIOTHIO ¢ BHPY CaMH.
IIpoBepseMbIe
Ne KB KoHTp 0/ILHBIH BONIPOC HHIHKAT OPbI
KOMIETeHIIHH
OrmMmuUTe AP0 B X0e JEIEHHA KIIETKH.
OTAallOH OTBETA:
B HHTep haze Xp oMaTHH JecTiepalI30BaH, HeT ¢ uiThlBaHHe PHK. PerumHkal
JTHK 11p oMCXOAHT B CHHTETHYeCKOH (pa3e, HO HHTH XpoMaTHHA OCTATCA
14 COEMHMHEHHBIMH BMECTE. C HaC TYTUIEHHEM MHTO3a HAYHHAETCA TUI0OTHAA VK-1.1, OIIK-2.2,
YIMaKOBKa XpOMaTHHA, B PE3YJILTaTE CTAHOBHThCA BH/IHbI OTIE/IbHRBIE HHTH, ITK-2.1, IIK-2.3
obpazyerca meTada3zHaa xpoMocoMa. SnepHas obonouka pa3dHpaeTcsa H K
KHHETOXO0paM TIPHKP eTUIAITCA MHKP 0TPYy00UKH BepeTeHa JiefieHHA. B aHadaze
IPOHCXOJHT pac TacKHBaHHE XPOMOCOM K ITOJIFOcaM, a B Tennogase coOHpaeTcs
ArepHaa o0oJlouka H Xp oMaTHH JecriepasH3y eTcA.
IIpoBepseMmbIe
Ne KB KoHTp 0L HBIH BONIpOC HHIHKAT OPbI
KOMIeTeHIIHH
MoneKkynapHo-OHOJIOMHYECKHE H  I[HTOJIOTHYECKHE  METOJbI  H3y4YeHHA
TIPOCTPAHCTBEHHOH OpraHH3aLHH A7Ipa.
OTaJlOH OTBETA:
3yueHHe CTPYKTYPHI A7pPa BO3MOKHO JTHOO Iy TeM HaOJiojeHHA 3a DeKaMH VK-1.1. O[TK2 2
15 w ke JJHK. Icronb3ya MedeHHbIe aHTHTENA, V3HAIONHE creliH(pHY ecKHI HHI{-IZ "1 K2 3 |
0eJI0K, MOJKHO H3YYHTh IepepacripeencHie Oellka B A7ApeE, acc OLIHALHIO ¢ 7 -
ANEpHLIMH cTPYKTYpaMH. I13yueHHe JJHK Bo3MozkHO HOO0 3a cUéT
rHOpuaH3aLHH (Harprvep metor FISH), WM ke 3a cuéT ¢ eKBeHHp OBaHH:A-
[IPOYTEHHA ITEPBHYHOH ITocnengosaTenbHOCTH JIHEK.
IIpoBep ssemMbIe
Ne KB KoHTp 0/ILHBIR BONIPOC HHIHKAT OPbI
KOMMIETeHIIHH
IToAcHHUTE Op raHH3 al[HI0 MeTada3HOoH XPOMOCOMBI.
OTAallOH OTBETA:
B MeTtadaze xpoMaTHH ITIOTHO yIIaKkoBaH (KOHIeHCHP 0BaH) ¢ ydacTHeM Oeka VK-1.1. OIK.2 2
16 KoHneHcHHa. Ho cecTpHHCKHE XpOMAaTH/IbI OCTAKOTCA ¢ BA3aHHLIM OeIKoM i . o

KOT€3HHOM. Y CTAHOBJIEHHE YV CTOHYHBOTO TIPHKP €TLIEHHA MHKP 0TPYO0UEK K
KHHETOXO0pPY aKTHBHpYeT Komruieke APC/C, 4To MpHBOAHT K Y aJIEHHIO
KOr€3HHA H pacTaCKHBAHHIO CECTPHHCKHX XPOMAaTH] K IMOJIICaM.

ITK-2.1, IIK-2.3




IIpoBepseMmbIe

Ne KB KoHTp 0/ILHBIH BONIpoOC HHIHKAT OPbI
KOMIeTeHI[HH
OrmHmHTE AAepHbIH O€IKOBBIH MaTPHKC.
DTaJIOH OTBETA:
BenkoBasa ¢pakia Anapa, Moy ueHHaA Iocje SKCTp aKLHH XpoMaTHHa. VK-1.1. O[TK2 2

17 BxmroyaeT B ce0s OenkH sijiepHOH TaMHHBI, OeNNKH HapyzKHOH Jac TH AJIphIIIKa H HHI{-IZ ’1 HI{—’: f;'

IHCTIEPTHPOBaHHBIH A7 epHBIH MaTpHKC. Pose M B nogaep:KaHHH CTPYKTYPhI o -
H o0ecrieueHHH B3aHMOJIEHCTBHA OTAENBHBIX CTPYKTYPHBIX 3JIEMEHTOB A7pa,
HarlpHMeEpP XPOMOCOM, IIPYT ¢ JPYTOM.
IIpoBepseMbIe
Ne KB KoHTp 0/ILHBIR BONIPOC HHIHKAT OPbI
KOMIeTeHIIHH
OIMHIIHTE TOIMOJOrHYeCKH acCOLHHPOBaHHbIE JoMeHbI XpoMocom(TAJT).
JTaJlOH OTBETA:
XpomaTHH B HHTep (pazHOM A7pe OpTraHH30BaH B ITP OTAKEHHBIE YUac TKH, J1J1A

18 KOTOPBIX Xap aKTepHO O0JbIlIOe KOJHYECTBO BHY TPHI0-MEHHBIX KOHTAKTOB. DTH VK-1.1, OIIK-2.2,
JOMEHBI OTp aHHYEHBI CIIELH(pHYEeCKHMH OeIKaMH, Cp €H KOTOPbIX KOTre3HH, H IMK-2.1, IIK-2.3
MOTYT MEHATh CBOH I'PaHHLIBI H pacriojokeHHe. 1o coBp eMeHHbBIM
TpeicTaBIEHHAM OCHOBHBIE O€IKOBbIE€ B3aHMOJIEHCTBHA, B TOM YHCIIE
CBA3AHHBIE ¢ PEryJIALIHEH 3KCIPECCHH I'eHOB COCPE0TOMEHBI B rpaHHiax TAD.

IIpoBepseMbIe
Ne KB KoHTp 0/ILHBIH BONpoOC HHIHKAT OPbI
KOMNETeHIHH
PacckasiTe 0 KapHOTHIIE YeloBeKa. JleHBepckasa H IlapHikckaa kaccHpHKaLHH
X OMOCOM.
DTaJIOH OTBETA:
KapHOTHIT 4eJI0BEKA- COBOKYIMHOCTE XPOMOCOM B AAPE MHTOTHYECKOH KIIETKH:

19 46 XpomocoM, 22 rapsl ayTOCOM H IMOJIOBbIE XPp OMOCOMBI. JIeHBEp cKaA VK-1.1, OIIK-2.2,
Kiac cH()HKaLHA OCHOBaHa Ha pacrpefeeHHH Xp OMOCOM 10 pa3Mepy H IIK-2.1, IIK-2.3
pacrionoKeHHIO LIeHTp oMepa. TTaprkckan KiaccH(pHKaLHA T103BOJIAET OLIEHHTD
HaJIHYHE BHYTPH H MEKX]P OMOCOMHBIX ITEP ECTP OEK, 3a CUET
mH dep eHLHAaTIBHOTO OKP alllHBAHHA.

IIpoBepsieMbIe
Ne KB KoHTp 0/ILHBIR BONIPOC HHIHKAT OPbI
KOMIeTeHIIHH
OIMHIIHTE AmepHbIE TELLIA.
JTaJlOH OTBETA:
SInepHble Tenblia- CTPYKTYPhI, BhIJEIAIONIHECA B cocTaBe AApa. Hanbonee VK-1.1. O[TK2 2
20 3aMETHBIM CpPEOH HHX ABIAETCA AAphIMKO. T enblia Kaxand cBa3aHbl ¢ ) : o

(PVHKLIMOHHP 0 BAaHHEM MaJbIX peryaaTopHbIX PHK, crieKibI- ¢ rpoLieccaMH
crutaficHHra. SlepHble TeNblja MOTYT MEHATh CBOIO CTPYKTYPY H pacIIoNoKeHHE
B 3aBHCHMOCTH OT MeTab0/IH3Ma KIETKH.
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