MHWHHCTEPCTBO 3]JPABOOXPAHEHI POCCHUHUCKOH OEINEPAIIMHA
(eepanbHOE TOCYAapcTBEHHOE OIOIKETHOE YUpeKIeHHE
« HanpoHAIbHBIA MeIHIMHCKHI HCCIEN0BAT &ILCKHH HeHTp mveHn B.A. AivaszoBay

MHuHHCTEPCTBA 34paBooXpaHeHH I Poccrrickon Degepalfin
(OI'BY «HMHWI] mvm. B.A. AmmvazoBa» MuH3paBa Poccrn)

HMHCTHUTYT MEJUITUMHCKOI'O OBPA30BAHMWA

YTBEPXJAIO

JIHpeKTop

HMHCcTHTYTa METMITHHCKOr0 00pa30BaHMsI
OI'EY «HMHUIL] um. B.A. AmmvaszoBa»
MuHnsapasa Poccuu

E.B. IlapmoH

«25» sHBapsa 2022 1.

PABOYAJ ITPOI' PAMMA

Jucimma AP0, XPOMATHH, PEI YJIAIINA DKCIITPECCHHA 1'EHOB,
TPAHCKPUIIIIMOHHBIE ®AKTOPLI, KJIACCBI PHK.
CUT'HAJIBHBIE ITYTH

(HaHMeHORaHHE JHCLHIUTHHEI)

MAarmucTparypa no HanpasJieHHI0 moaror osku 06.04.01 buoJsiorus

(KOJ cITeIHaTbHOCTH H HAHMeHOBaHHE)

[Tpodhuim KiterouHass 1 MoJIEKYJIsipHasA OHOJIOTH S
DaKyIpTeT JIe4eOHbIN
(HaHMeHORaHHe (paKyIILTeTa)
Kadenpa OHoJI0OTHH
(HaHMeHOB aHHE Kad eIpbI)
$dopma 00yueHHA OYHasA
Kypc 2
CemecTp 3
3aHATHA JIEKIHOHHOI'0 THIIA 10 4gac.
3aHATHA CEMHHAPCKOTIO THIIA 36 uac.
B TOM umcie:
CeMIHapEI 4 yac.
JlaGopaTopHEIe 3aHATHA 16 uac.
HayuyHO-ITpaKTHYeCKOE 3aHATHE 16 yac.
Bcero ayauTopHO# padoThl 46 Jac.
CamocrosiTeqibHasg padbora (BHeayJHTOPHAA) 62 yac.
@®opMa MPOMEKYTOUHOH aTTecTalHH DJK3aMeH/ 36 yacoB
O0mas TPpyA0eMKOCTh JHCIHILIHHbI 144/4 (uac./3a4. eq.)

CaHkr-lleTepOypr
2022



PaGouass 1porpamMma JUCIHHIUIMHBL <CIIpo, XpOMarHH, PEryIsaiHs SKCIIPeCCHH T'eHOB,
TPaHCKPHIIIHOHHEIEe (pakTOphl, KIacckl PHK. CHrHaJbHBEIE ITYTH» COCTaBIEHAa B COOTBETCTBHH C
QemepalbHBIM TOCYIAPCTBEHHBIM OOpPa30BaTeJIbHBIM CTAHAAPTOM BEICIIETO OOpa3oBaHUA —
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 mporpamMma paccMoTpeHa M ofoOpeHa Ha 3aceJaHHH Y4eOHO-MeTOAHYECKOIO COBETA
HMucTtuTyTa MeguimHcKoro odpasopanusa OI'bEY « HMHUL um. B.A. AnmasoBa»y MuH3sapasa PoccHu

«25» suBapsa 2022 r., mporokon Ne 1/2022.

BHeceHHe M3MeHEHHIT H JOMOTHEHHH B pabouyro IIporpaMMy JHCIHIUIHHBL «Aap0o, XpPOMATHH,
PETYIISIHS SKCIIPECCHH T'e€HOB, TPAaHCKPHIMIHOHHBIE (pakTophl, Knacckl PHK. CHrHampHBIE ITYTH»
paccMOTpPeHBl M OHOOpeHhl Ha 3acellaHui  Y4eOHO-MEeTOQHYeCKOro coeeTa HMHcTHTyTa
MeTHIHHCKOro oopazoBaHusa OI'bY «HMHUIL] um. B.A. AnmmazoBay MuH3apasa Poccru
«18» ampens 2024r., mpotokon Ne 04/2024.

(g



1. IIEJTb 1 3AJTAUM TUCIIATLIMHBI

Ileab AMCIMIUIMHBL: O3HAKOMHTH OOYYAIOIXCS CO CTPYKTYPHO-(PYHKIHOHAIBHOI OpraHH3aI[Heit
SIpa, PeryisiHeill SKCIIPeCCHH I'€HOB Ha Pa3HBIX YPOBHSX, TPaHCKPHII[HOHHBEIMH (DAKTOPaMH,
kinaccaMi PHK, a Takke BHYTPHKIIETOYHBIMH CHTHAIIBHBIMH ITYTSIMH H THITAMH MEXKKIEeTOYHOMH
CHTHAJITH3al[HH.

Jagaud JUMCHMILIMHBLI: OBIAJcHHE 3HAHHSIMH O CTPOCHHII H QJ}HI{LHIH}{ AACPHOIO allllapaTa,
JITHICHETHY S CEITX MD,IIII(lJI[[{EH_[I[Hﬁ: PETYICIIIHH SKCITPECCHH I'CHOB H C©C BIIIMHIIH Ha IIPOLCCCHI,

ITPOTEKAIOIIIHE B B}fKElpIIDTHLIEGI{Dﬁ KIICTKE, 4 TAK¥KC 3HAHHAMIL O CHI'HAJIbHBIX ITVIAX H CBA3dHHBIX C
HHMIH PET'YIIATOPHBIX B3aHMOJeHCTBH SIX.

2. MECTO JUCITUIIJIMHBI B CTPYKTYPE OBPA3OBATEJILHOHN ITPOI'PAMMBI

JuciuInmAia «Sapo, XpoOMaTHH, PETYILIHS 3KCIIPECCHH TI'teHOB, TPAaHCKPHIM[HOHHBIE (PaKTOpEL,
Kitaccel PHK. CurHaneHbIe ITyTH» OTHOCHTCA K bi1oKy 1 yueOHOro I1aHa.

MEWCHHMHHHPHBIE H BHYTPDHIAHNCOHILVIHHAPDHBIE CBH3H.

JIns M3y4yeHH JaHHOH JHCIIIIIMHBL OOy4YaroIHMCcS HeOOXOMHMO BIaJeHHe 3HAHHSMH H3 paHee
OCBOEHHBIX JHCITHIUIHH:

- «buonmorusg Kietkmy;

- «KJIeTouHass H MOIEeKYISIpHAs HMMYHOIIOTHS. IMMyHoOIIaToreHes BHPYCHBIX HH(EKIHIT.

Lad



3. TPEBOBAHHA K PE3YJIbTATAM OCBOEHUA NINCIHUAIIJINMHDBI:

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 HJOCTHARCHHA OCBOCHHA KOMIIETCHIIHH

O1eHOYHBIE 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 CBA3H 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:

-M3BJIEKaTh H aHAJIH3HP 0BaTh HH(pOPMALHI0 H3 yueOHOH H

Hay4HOI JIHTepaTyphl;

-T10J1b3 OBAThC A HHTEPHET P ECYPCaMH;

-T[IPHMEHATb COBPEMEHHBIE METO/IHKH aHaIH3a B yueOHOM
Ip OLIECCE;

-pedepHpPOBATh JIHTEP ATYPY 10 OIpEJIeIeHHOH TeMe

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 OHONOrHH B cepe
rpod)ecCHOHATIBHOH 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 aTTECTal[HH:
- 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 BbIOHp aTh ajjeKBaTHbIE
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 OpraHH3aL[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: T[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 6HOJIOMHH

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: MPHMEHTh Ha INMpaKTHKE 0a30BbIe 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. COIAEP/KAHHUE JHCHHIIJIMHDBI,

CTPYKTYPHPOBAHHOE II0 TEMAM

(PASAEJIAM) C VYKAZAHUEM OTBEJAEHHOI'O HA HHX KOJIMYECTBA

AKAJIEMHYECKHX YACOB 1 BUJIOB 3AHATHI

4.1 O0bem AHCIHHIIJIHHBI B AKAJCMHYICCKHX 'IACAX, BbIIC/JICHHBIX Had KOHTAKTHYHO pﬂﬁﬂT}'
ﬂﬁ}"lﬂlﬂlﬂl’lﬂtﬂ C mnpenogaBatejieM H Ha CAMOCTOATE/IBHYH) BHECAYIHTOPHYHO pﬂﬁﬂ'l‘}'

00y YA I XCH
TpyaoeMKoOCTB CemMecTphI
. ObeM B
Bu e0OHOli padoThI °
Hef P aKajeMHY eC KHX 3
qacax (AY)
AYIHT Op HbIe 3AHAT HS (BCEro) 46 46
B Tom yHCIIE:
SaHATHA JICKITHOHHOI'O THIIA 10 10
3aHSATHS CEMITHAPCKOI'O THITA 36 36
I3 HHX:
CenmHapel (C) 4 4
JIabopaTopHbIie 3aHATHA(JI3) 16 16
HayuHo-mpakTH4eckoe 3aHaTHe (HII3) 16 16
CamMocToATeIbHAA BHeAYAHTOP Hasl pabora (Bcero) 62 62
B ToM uHcIE:
Pabota ¢ BOTIPOCAMH JUIA TEKYIEr0 KOHTPOJIA 14 14
IlogroToBKka [JOKIAZoOB, T[IOJ0OpP H H3YUEHHE JIHTEPATYPHBIX ’g ’g
HCTOYHHKOB, HHTEPHET-P ECYPCOB - -
lloaroToBKa K cZjaye rpOMEKy TOUHOH aTTeC TaLHH 2 2
113 HHX Ha IIp aKTHYECKY IO TIOATOTOBKY * 39 39
IIpoMeRYT OUHAS ATTECT AI(HA - IK3AMEH 36 36
YA ChI 144
Ooias Tpy10eMKOCTh 144
3ad.e . 4

“IIparkmnugeckana nodzomoeka (I1I1) - chopma opearizayu obpazoeamensHol CeamensHoCcmiL NPl 0ceoerl obpazosamenbHoll
NPOPaMMEL € VCNOSUIX ELINOMHEHUS ODYYAMWLUMICE ONpedeneHHsix eudoe pabom, ceszarHbx ¢ byoyujell npogecclioHansHON
0eamenbHOCM IO 1L HANPABNEHHIX HA (QOPMUPOBaHUE, 3aKpenieHile, Pa8umue NPaKmuLeckx HagsiKog 1 KoMIemeHyU No npoghiunio

coomeemcmeviouell obpazoeamensHoL NPo2p aMMEL

4.2 Coaep:xaHie MUMCIHILIMHBI, CTPYKTYPHPOBAHHOE II0 TeMaM (pasdesiaM) ¢ YKasaHHeM
OTBEJEHHOI'0 HA HHX KOJIMYECTBA AKaJAeMHYECKHX YACOB H BHA0B 3aHATHH

KoHTaKTHag pabora, akajeM. 4
H3 HHX Ha
HanMeHOBAHHE TeMbI Y — Sy — P | Beero I AKT HYE CKYIO
(L) JIEKI[HOHHOr0 | CeMHHAPCKOI0 THIA MOATOTOBKY ™
THIIA HII3 JI3 C

Pasnen 1. CTpoeHHe H PyHKILHH

AepHOro armapaTta. PeryaaHa 7 8 16 -+ 40 75 43

5KCIIP €CCHH I'€HOB

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

HII3 — HayuHo-npakmuyeckoe 3axanuie, JI3 - nabopamopuoe 3anamue, C — cemundap, CP- camocmoamensHaa

EHeAVOUTNOPHAA Pabona.

“IIparkmnugeckana nodzomoeka (I1I1) - hopma opearuzayui 0bpaz0eamensHol CeamensHocmit Npu 0ceoerul obpazoeamenbHoll
NPOSPAMMBL & VCNOBUAX EbINONHEHUI OBVUAMOUIMIICE ONpedeneHHbix eudos pabom, ceizarHeix ¢ bydyuyeil npoheccloransHoll
0eamenbHOCM b0 U HANPABNEHHLIX HA (QOPMUPOEaHUE, 3aKPeneHIe, Pazgumue NPaKmuyLeckiy HagbiKoa 1 KOMReMeHyUL NO NP oo
coomeemcmeyioujeli obpazoeamenbHOL NPO2P AMMBL.



O0pazoBarenbHad JeITelIbHOCTE B (popMe IMPaKTHUIECKOI ITOATOTOBKH, ITpeaycMaTpHBAIOIIAS
y4acTHe 00 YYAIOIHXCS B BRIIIOJIHEHHH OTAE/IBHBIX 3JIeMEHTOB paloT, CBSI3aHHBIX ¢ OYVAVIIEH
NTpo()eCCHOHAIBHOH JeITeIbHOCTHIO, OPraHH30BaHa B COOTBETCTBHH C pa3pa0oTaHHBIM YueOHBIM
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 KnerouHoe angpo. 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 MOH(HKALHH THC TOHOB 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 TpaHckpHImHoHHbIe 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 olHe 1 benok-komupyromue PHK (MPHK). HekomupyiomHe PHK gqomamHero xo3saiictea | YK-1.1, ITK-2.1 MynpTHMEHIHAA
PHK, TPHK, pPHEK. PerynaropHeie (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 ITYTH. 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
Pazgen 1. Crpoenne H (QYHKIHH SIepHOr0 annapara. Pery iinusa 3K cnpeccHH I'e HOB.
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 MHTOXOHIPHI 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. AMruiH(pHkaLHa gpamieHTa JJTHK ¢ riomolibio 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 IIMIT 80% | wemocTHOCTH. DnekTpodopes B arapo3HoM reje. KomuecTBeHHbIH 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 TP HKJIETOYHOH IMEpemavH 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 HUX 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
gudoe pabom, ceaiaHHsIx ¢ byoviyell npogheccloHansHol 0eamensHoCM B 1 HANPAENEHH bIX HA (DOPMUPOEaHLE, 2aKpenfesle, paigumue NPaxmuiieckix HAgkIKog 1 KoMhemeHyuil no npogiunio
coomeemcmeyioujell obpazoeamensHoll NPoPamMmMel




4.5 BHeayJMTOPHASA cAaMOCT 0ATeILHAA padoTa

b (e e e e e Yacel, B TDM* HuauKaT opbIl (bupmip}fem.ni
yucJe Ha I1T1 KOMIIeT eHI{HH
14 13 HHX Ha VK-1.1, OIIK-2.2, ITK-2.1, TIK-2.3
PaboTa ¢ BorpocaMH JUIA TEKYI[Ero KOHTP OJIA ML 50%

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() 13 HHX Ha VK-1.1, OIIK-2.2, ITIK-2.1, TIK-2.3
[TogroToBka K cia4e rpoOMEKYTOYHOH aTTeC TaL[HH L. 50%

IToro

62 yaca i3 HiX Ha I111- 31 uyac

“IIparkmugeckana nodzomoeka (I1I1) - chopma opearizayu obpazoeamensHoll CeamenbHoCmIL NPl oceoertill obpaoeamensHoll
NPOSPAMMBL & VCNOBUAX EBINONHEHUI OBVUAMOWIUMICI ONpedeneHHblx eudos pabom, cedzarHeix ¢ byoyueil npoghecclioransHoll
0eamenbHOCM IO 1 HANPABNEHHIX HA (DOPMUPOBaHUE, 3aKPenieHIe, Pazgumue NPaKmuyeckx HagsiKog 1 KOMNemeHyuil no npomumo

coomeemcmeviowell obpazoeamensHoLl NPo2p anmmsl

4.5.1 CamocTosTeIbHASA IPOPAOOTKA HEKOTOPBIX TEM - He IIPeIyCMOTPEHA

5. OPTAHM3AIINA TEKYIIEI'O KOHTPOJISI H TIPOMEXKYTOUYHOM ATTECTAITUH

5.1 Buabl onleHOYHBIX CPeICTB, HCMOJIb3YEMbIX NPH TEKYIEM KOHTPoJie H NMPOMEKYTOYHOM

ATTECTAIIHA
PopMBbI OO0IIee KoJIHYe CTBO OIle HOUHBIX CPe/JICTB
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 N0 JHCIHIJIHHe (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 S OIleHOYHOI'0 CPeJICTBA
(HJIH ee HHAHKATOPA)
] 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 — anzopummest ymeruil, [ — 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 ITogroroBka  JokiagoB, 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
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5.4 Opranusanusa NPpoOMe KYTOYHOH ATTeCTAlIHH
dopma NMPOMEKYTOYHOH ATTECTANHH 110 JUCITHILIMHE — YK3aMeH

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

e B saanus OleHOYHBIE HuauKAaT OpbI npuneynemam
MATep HAJIbI KOMIeT eHI[HH
] cobecenoBaHHe KB VK-1.1, OIIK-2.2, IIK-2.1, IIK-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 ITyTh IIEpPeJauyd CHIHalla B KIeTKe. MexaHM3Mbl aKTHBAaIlMH H
OJIOKHPOBKH ITYTH.
[1K-2.1:

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

e KamblMeBLIl CHTHAIMHT. 3aracaHHe H PelUPKYISIHA HOHOB KalbI(d B KiIeTKe. Pomb
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 JAEeMOHCTPHPYET VYMEHHE CO3JaHHS alrOpHTMa HOBOH ITporpaMMBI  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 M TepaItii 3a00IeBaHHIA.
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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 OpraHM3allHH HHTepdazHOoro gapa.

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

6. XAPAKTEPHUCTUKA NTH®OPMAII1OHHO-OBPA30BATEJIbHOI CPE/IbI

B HMMO cos3maHa H (QYHKIHOHHPYET ASIIeKTPOHHAsA HH(OPMAI[HOHHO-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 00YUYarOIIIXCSL,
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 oOecmedeHHe, HCIOJIb3yeMO€ NPH OCYIHECTBJIEHHH 00pa30BaTeJILHOIO
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 apTOMarH3aiyi OHOmMOoTeK. DJIeKT POHHEBIN KaTanor APM «Yuraremns»
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/)

BcemmpHas 6aza JaHHBIX CTaTeH B MeJHIMHCKHX KypHalax 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.1u/)

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

[Iyormukarmm BO3 Ha pycckoM s3e1ke (https://www.who.int/ru/publications/i)

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

DenpepanbHas 37EKT pOHHAS MeauIMHcKas onomioreka (DOMB) (http://www.femb.ru)




Bomb u ee neyeHne (www.painstudy.ru)

US National Library of Medicine National Institutes of Health (www.pubmed.com)
Pyccxiii MeTHITHHCKHI KypHaJl (WWW.ITn].11)

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

KuodepJleHnHka — 310 HayyHas 3leKTpoHHas Oubmioreka (https://cyberleninka.ru)
Poccuiickasg rocymapcTBeHHas OHOmIoTekKa (Www.1sl.ru)

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

OcHoBHAsA JIMTepaTypa:

1. Ilutonorug u odmrasg rucronorus: arimac / B. B. barun, A. B. ITaBmoB, A. H. SnkoBckii. -
Mockga : 'D0OTAP-Memna, 2021. - Tekcr : snekrponHsni // URL :

https://www.rosmedlib.ru/book/06-COS-2411.html

2. I'ncromornust, >MOPHOIOrHA, IMTOINOTH . yueOHHK / mox penx. FO. M. Adanacrera, H. A.
IOpuHoiL. - 7-e u3n., nmepepad. u gomr. - MockBa : 'DOTAP-Meana, 2023. - TeKcT : 3MeKTPOHHBII //
URL : https://www.rosmedlib.ru/book/ISBN9785970471012.html

3. MenmpiHckass reHeTHKA . HaI[HOHAJIbHOE PyKOBOACTBO / mox ped. E. K. I'marepa, B. II.
[TyseipeBa, C. M. Kymuepa. - Mocksa : 'DOTAP-Meana, 2022. - Tekct : snekrponHsri // URL :
https://www.rosmedlib.ru/book/ISBN9785970463079.html

4. MemmmHCKasa reHeTHKa: yueOHoe rmocobHe 11 By30B / T. H. Bopucona, I . UyBakoB. - 2-e
H3., HCIIp. H gom. - MockBa: M3matembcrBo IOpaiit, 2023, - Tekcr : smekrpoHHbIi // URL:
https://urait.ru/bcode/512854

5. Kiterxt no Jleronny / pen.: JI. Kaccmmepnc, B. P. Jluaranma, JI. ITnommep; nep. U. B.
OUIIIIIIOBHY. - S-€ H3M. - Iep. 2-10 aHril. u3Ad. - M.: Jlaboparopmns 3Hanmr, 2023. - 1056 c.

J{ONMOJTHHT eJIbHASA JIMT €paTypa:

1. Knerxu mno Jleromny / JI. Kaccumepnc [u 1p.] - Mocksa: JlaGoparopusa sHaHmi, 2018. -
Texcr : anexrponnslii // URL : https://www.rosmedlib.ru/book/ISBN9785001015871.html

2. T'ennl mo JIprouny / Jk. Kpebe, O. I'ommmreitn, C. Kumarpuk - Mockga: JlaGoparopusa
sHaHHIL, 2017. - TekcT: snexrponHsni // URL :

https://www.rosmedlib.ru/book/ISBN9785001015826.html

3. Iluronmorus. (DyHKIIHOHAIIbHas YIbTPacTpyKTypa KieTkH. Armac / banmxa B. B. - Mockaga:
['DOTAP-Meana, 2016. - Tekcr: snekrponHsi // URL :

https://www.rosmedlib.ru/book/ISBN9785970438916.html

4. MonekynsgpHas 6nonorus: yueOHHK 11 By30B / A. C. Konnues, I" A. CeBactbpsHoBa, U. JI.
I[BeTkOB. - 5-e m3a. - MockBa: HMzmarensctBo IOpaiir, 2023. - Tekct : snexkrponHbii // URL:
https://urait.ru/bcode/517095

5. OcHoBbl onoxumuH JleanHkepa. B 3 1. T. 3. Ilyru nepegaun mHpopmMarni / J[. HeabcoH,
M. Kokc; mep. ¢ aHrm. - 4-e u3n. - Mocksa: JlaGoparopus 3HaHmi, 2020. - TekcT : 3IeKTpOHHBIH //
URL : https://www.rosmedlib.ru/book/ISBN9785001018667.html

6. MemmmHckasa OHOIorua H o0mmas reHeTHKa: yaeOHHK / P. I'. 3asm, B. 5. ByrBunosckwii, B.
B. JlaBeimoB, Y. B. Paukorckasd - Murck : Bermmn. mx. , 2017. - Tekcr : snexrponHbiil // URL :
https://www.rosmedlib.ru/book/ISBN9789850628862.html

7. MATEPUAJIbHO-TEXHUYECKOE OBECIIEYHEHUE TN CIHHITJINHBI

JI1st OoCVYIIECTBIIEHHS 00pa30BaTeIIbHOIO IMpolecca II0 AUCHIIUIMHE «SAapo, XpOMAaTHH,
PETYIISIIHS SKCIIPECCHH Te€HOB, TPAaHCKPHIMIHOHHBIE (akTophl, kKnacckl PHK. CHrHampHBIE ITYTHY»
IIpOrpaMMBbl  BEICIIETO O0pa30OBaHHMS - MarucTparypa II0 HallpaBJIeHHIO ITOATrOTOBKH (6.04.01
buomnorua LleHTp AnmMaszopa pacrionaraeT MaTepHaJIbHO-TEXHHYECKOH 0a30i, COOTBETCTBYIOIIEH
TN CTBYIOIIMM ITPOTHBOITOKAPHBEIM IIpaBIiIaM H HOpMaM H 0OecCIleYHBAIOIEH IIPOBEIEHHE BCEX
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BUIAOB JUCIIUIMHAPHOH M MEXKIHUCIIIUIMHAPHON ITOATOTOBKH, IIPAKTHYECKOH M Hay4YHO-
HCCIENOBATEILCKOH padoT 00YUYArOIMXCS, IIPEAYCMOTPEHHEIX YUeOHOH JHCIHIDIHHOM.

JIns TpoBeAeHNS 3aHSITHI 110 JUCIHIUIHHE «SI1po, XpOMaTHH, PETYIISIHS SKCIPECCHH T'€HOB,
TPAaHCKPHITIIMOHHEIE (pakTOpbl, Knacckl PHK. CHrHampHBIE ITYTH» CIIEIIHAIBHEIE ITOMEIIEHHS
HMEIOT MaTEePHAIIBPHO-TEXHHYECKOE H YUEOHO-METOAHUECKOE OOECTIEUEHHE:

YuyeOHass ayguTOpHS IS ITPOBEICHHS 3aHATHI JIEKIIHOHHOIO THIIA — YKOMIUIEKTOBaHa
CIIeI[HAIN3HPOBAHHOH (YyueOHOH) MeOelbl0, HAOOpPOM JeMOHCTPAI[HOHHOIO OOOpYJAOBaHHSI H
yueOHO-HAIrTLIIHEIMH ~ ITOCOOHSIMIL, OoOeCIeunBarOMMH ~ TEMAaTHYECKHE  HJUIFOCTPAaIHI,
COOTBETCTBYIOIIHE paboyHM y4eOHBIM ITPOrpaMMaM JHCIHIUTHH (MOIYIIEH).

YueOHas ayUTOPHS JIJI ITPOBeAeHHA 3aHATHIT CEMHHAPCKOI0 THIIA (TIPAKTHYECKHE 3aHATHS
H Bce (DOPMBI €r0 MPOBEACHHSI) - YKOMIDIEKTOBAaHa CITeI[HaIH3HPOBAaHHOH (yueOHOH) MeOelbio,
TEXHHYECKHMH CPeJICTBAMH O0YYEeHH S, CITYKaLl[HMH JIJIS ITPeIcTaRIIeHH I Y4eOHOH HH() OpMAI[HH.

JlaGoparopHusa — ocHaIlleHHas J1abopaTOPHBIM OOOPYIOBAHHEM, TEXHHUYECKHMH CpeJCTBaMHU
O0OYyUYeHHNS, CITY2KaIllMMH JJIS IIPECTaRIeHH S YIeOHOH HH()OPMAIIHH.

YyeOHast ayTUTOPHS IS TPYIIIIOBRIX H HHANBHAYAIIPHBIX KOHCYIIbTAI[MH - YKOMILIEKTOBaHa
CIIeI[HaIN3HPOBAHHON (yueOHOM) MeOellblo, TeXHHYECKHMH CPeJCTBAMH OOYUYEHHS, CITYKaIl[FIMH
IS ITpeJicTaBIIeHHS Y4eOHOH HH()OPMAaI[HH.

YyeOHass ayaUTOpHA IS TEKYINEro KOHTPOIS M IPOMEKYTOUHOH aTTecTaluHd -
VKOMIUIEKTOBAaHA CIIEIHAIM3HPOBAHHON (y4eOHONH) MeOelnbro, TEXHHYECKHMH CPEeICTBaMH
OOYUYEeHHS, CITY2KAIllHMH VIS IIPEACTaRIEHH T YIeOHOH HH()OPMAIIHH.

[IoMermeHHe A1 CaMOCTOSTENIBHON PaldoThl — YKOMIUIEKTOBAHO CIEIHATIHM3HPOBAHHOM
(yueOHOI1) Me0elbo, OCHAII[eHO KOMITBIOTEPHOH TEXHHKOH ¢ BO3MOJKHOCTBIO ITOAKIIFOUEHHT K CETH
«MHTEpHEeT» M 00ecIiedeHO JOCTYIIOM B 3IeKTPOHHYIO HH(POPMAIMOHHO-00pPa30BaTEIbHYIO CPely
OpraHH3aI[HH.

8. KAJIPOBOE OBECIIEYEHUE JIUCIHHUITJIMHBI

CocTaB H KBaIM(HKAIHI Hay4YHO-IIEJarOTHYeCKHMX paOOTHHKOB, OOeCIIeYHBAOIIHX
OCVIIIECTBJIEHHE 0O0pPa30BaTEIIBHOIO IIPOIEcCca IO JUCIMIUIMHE «SAapo, XpOMaTHH, PEeryIIaIs
SKCIIPECCHH TeHOB, TpPaHCKPHIMMOHHBIe (pakTopel, kmaccel PHK. CurHampHBIE ITYTH»
cooTBeTCTBYET TpeboBaHHIM (DI'OC BO - mMarucrparypa 1o HampaslIeHHIO IToAroToBKH (06.04.01
buomnorus.

9. OCOBEHHOCTH OPrAHHM3AIIMN ObYYEHHUA 110 JUCHUMIIJIMHE JUJIA
NMHBAJIMJ1IOB 1 JIMII C Ol PAHUYEHHBIMH BO3MOKHOCTAMMH 3/10POBbLA

OCBOEHHE IHCIHMIUIMHBI HHBATMAAMH H JIHI[AMH C OrPaHHYEHHBIMH BO3MOXKHOCTSIMH
3JI0POBBSI IIPH HEOOXOJHMMOCTH OCYIIeCTBISETCS Ka(eJpOH Ha OCHOBE aJallTHPOBAHHOHM padodei
IIPOrPaMMbI ¢ HCIIOIb30BAHHEM CIIEIHAJIbHBIX METOAOB OOYUEHHSI H IHJaKTHYECKHX MaTepPHAJIOB,
COCTABIEHHBIX C YYEeTOM OCOOEHHOCTEH IICHXO(DPH3HYECKOr0 Pa3BHTHS, HHIHBHIYaIbHBIX
BO3MOXKHOCTEH H COCTOSHHSA 300POBbS TaKHX 00y4Jaromuxcs (00y4aroInerocs).

B 1emix ocBoeHns yuyeOHOH ITpOrpaMMbl JHCIIHIUIMHBL «AOpo, XPOMAaTHH, PEryILAIHS
SKCITPECCHH T'€HOB, TPAaHCKPHIIIHOHHBEIE (paKTOpkl, Ki1acckl PHK. CHTHaIbHBEIE ITYTH» HHBAIIHJaMH
H JINI[aMH C O paHHYeHHBIMH BO3MOXKHOCT SIMH 3J40POBbS KadeIpa oOecIieunBacT:

1. a1 HHBAHMOB H JIHI[ C OTPAaHHYEHHBEIMH BO3ZMOKHOCTSIMH 3JIOPOBBS I10 3PEHHIO:

¢ DpasMellleHHE B MecTaX JOCTYIHBIX I OOVYAIOIIHMXCS, SBJISIOIIHXCS CIEINBIMH IUTH
CIIAaOOBHISIIHME, B aJallTHPOBAHHOH (opMe CcIIpaBOYHOH HH(pOPMAI[HH O PaclHCaHHH
yUeOHBIX 3aHSATHI,

¢ TIPHUCYTCTBHE ACCHCTEHTA, OKA3bIBAIOINEr0 O0YYAOIIEMYCSI HEOOXOMIMYIO ITOMOIIIb

® BBIIYCK albTE€PHATHBHBIX (POPMATOB MeTOAHYECKHX MAaTepHAlIOB (KPYIIHBIH INPH(T HIIH

ayIHO(aiib);
2. I HHBAIHOB H JIHI[ ¢ OrPaHHYeHHBIMH BO3MOKHOCTSMH 30POBbA IT0 CIYXY:
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HaUICKAIITHMIT 3SBYKOBBIMIL CPEACTBAMH BOCIIPOH3BCACHHEC I]H(l)DpMEH_[I]II;
3. 11 HHBAIHAOB H JIHMI[ C OI' PaHITYCHHBIMILT BO3MOMHOCTANII 3O0POBBA, HMCHIIIHX

HapYIIIEHH S OIIOPHO-JABHIaTeILHOIO aIlapara:

® BO3MOJKHOCTh OECIIPEeNSICTBEHHOIO JOCTyIla OOYYaroIMMXCS B YYeOHbIe ITOMEIEHHS,
TyaJleTHble KOMHATHI H JPYrHe ITOMelleHHSI Kadeapsl, a Takke IpeObIBaHHE B YKa3aHHBIX
TTOMEIEHHSIX.

OOpazoBaHHe OOYYarOMIMXCS C OrPAaHHYEHHBIMH BO3MOKHOCTSMH 3J0POBbSI MOJKeT OBITh
OPraHH30BaHO KAaK COBMECTHO C JAPYTHMH OOYYAIOINMMMHMCS, TaK H B OTJAEIBHBIX I'PyIOIaxX HIH B
OTJEIbHBIX OPraHH3aI[HIX.

[Ipn ocBOEHHH IMporpaMMBbI JHCIHILIHHEI 00YYarOIHMCS ¢ OTPAaHHYEHHBIMH BO3MOKHOCT SIMH
3I0POBBS IPEJOCTABIIOTCSA OecCIUIaTHO CcIlel[HaJIbHble YYeOHHKH H Yy4yeOHble ITOCOOHS, HHas
yueOHasl JHTepaTypa H CIIEIHalbHbBIE TEeXHHYEeCKHE CPeJCTB OOy4eHHSI KOJIUIEKTHBHOIO H
HHINBHIYAIEHOIO ITOIIE30BaHHS, a TaKXke VCIIYTH CYPAOIIEPEBOTUHKOB 1
TH(IOCYPAOIePEBOIIHKOB.
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IIpniaozxenne Nel

OIEHOYHLBIE CPEJACTBA
K PABOYEN ITPOI'PAMME I1O U CIIUILJINHE
«AJAPO, XPOMATHH, PEI'YJIEINA 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 JHCHHILIHHBI 00YYAOMIMHCH J0IZKeH 00,1aaTh CJIe YO IIHMHI
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 ATOB

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 JEHCTBHI | H CBASH MEKTY OpraHH3al[HH Azpa, 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 pas3HYHbIE 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 opeccHOHaTIbHOH 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:
aZleKBaTHBIE METOTEI [IOJIVYEHHY IO B (pVHKIL[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
OpraHH3al[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 TeHOB (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
OHOIOTHYECKHE 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, TTK-2.1, TTK-2.3. KB, AV, ]I
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 M0 JHCIHIIIHHE — SK3aMeH
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JTanbl IPOBECIACHNH HpﬂMEH’I}"l‘ﬂ‘lHﬂﬁ ATTECTAIINN.

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 OLICHHBaHH A 3aJaHHH HpﬂME?ﬂFTﬂ‘IHﬂﬁ ATTECTAIIHN.

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.

OLHEHOYHLIE CPEJACTBA JIJIX TEKYIHIEI'O KOHTPOJIA

TeMbl JOKJIAA0B

Pasgea 1. Crpoenne 1 QYHKIMH SAepPHOro amapara. PeryJsiius 3KcnpeccHl reHoB

1. KimaccHueckre H COBpeMEHHEBIE TTOAXOABI K H3YUEHHIO XPOMOCOM. [ IpnMeHeHHE B
(pyYHIAMEHTAIbHBIX HCCIIEJOBAHISIX H KIIMHHYECKOH ITPaKTHKE.
2. DnHreHeTHYecKHe 3a00jieBaHH s YelloBeKa. WeHOMEH I'eHOMHOIO HMITPHHTHHIA. bonesHH
HMITPHHTHHIA.
3. Mameie uHTepepupyronme PHK (siRNA) u MukpoPHK (miRNA): cTpykTypa, (YHKIHH B
KJIETKE H BO3MOKHOCTH IIPHMEHEHH S B THATHOCTHKE H TEPAITHH 3a00IeBaHHI.
4. MonexkynsapHo-OHOIOTHYECKHE H IIHTOIOTHYECKHE METO/IBI HCCIETOBAaHH A
NIPOCTPAaHCTBEHHOH OpraHH3allHH HHTepda3HOoro sapa.
5. CtpykTypa H QYHKIHH sSaepHOH 1aMHHBL. MyTtargu reHa LMNA. JlaMitHOaTHH.
0. 3aboneBaHNs YeJIOBEKA, aCCOIIHHPOBAHHBIE C SACPHBIMH TEIbIAMH.
7. CBOHMCTBA H METOJIBI HCCIEMOBAHH I MUTOXOHApHATLHOH J[HK.

Paszjgen 2. CHruajibHble IyTH

1. PasHOOGpasne MeMOpaHHEBIX PELEIITOPOB M HX POIb B KIIETOYHOH CHTHAII3ALIH.

2. llutoxkuHOBEIE perienTopkl. Ilepegaya CHIrHama OT IIHTOKHHOBBIX PELENTOPOB. JAK -KHHA3HI 1
TpaHCPHITITHOHHEIE (pakTophl STAT.

3. Ponp KIIFOYEBBIX CHTHAJIBLHBIX ITYTEH B Pa3BHTHH cepAlla H (POPMHPOBAaHHH BPOKIEHHBIX
IIOPOKOB CEPAIIA.

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

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




KoHT POJIbHBIC BOIIPOChHI

IIpoBepseMmbIe
Ne KB KoHTp 0ILHBIR BONIpoOC HHIHKAT OPbI
KOMIIeTeHI[HH
OrmmMTe CTPOEHHE A epHOH 000M0YKH H CTPYKTYPHOH OpraHH3 aLlHH AEpHOro
I10pP OBOT'0 KOMILIEKCA.
DTaJIOH OTBETA:
SnepHaa obonodka OKpPy KaeT MPOCTPaAHCTRBO Apa, H30JIHPYA €ro oT
I LHTOrUIa3Mbl. B ocHOBe AfepHOi 000/M0UKH NekaT NByXMeMOpaHHbIe VK-1.1, OIIK-2.2,
LIHCTEPHBI, I10 COCTABY CXO0KHE ¢ rmagkHmM Ol IP. CTtpyKTypHOH 0CHOBOH I[TK-2.1, IIK-2.3
ANepHOH 000J0UKH CJIYKHT TOHKHIA ¢JI0H MpOMEKYTOUHBIX (PHIaMEHTOB,
MO CTHIAIIIHX AJEPHY K0 000J0YKY €O CTOP OHbI HYKJIEOTLTa3Mbl.
CeNneKTHBHBIH TPaHCIIOPT B AP0 obecrieuHBaeTCA AAEPHBIM ITOPOBLIM
KOMILIEKCOM.
IIpoBepsieMbIe
Ne KB KoHTp 0/ILHBIR BONIPOC HHIHKAT OPbI
KOMIIeTeHI[HH
Oxap aKkTepH3YHTE CTPYKTYPHY O OpPraHH3aLHI0 A0EPHOro IIopoBOro KOMILIEKCA.
DTaJlOH OTBETA:
SnepHbIiH MopoBbIi KOMITIEKC - OENMKOBasA CTPYKTYpa, JIejKallai Ha IpaHHLIe
- A7pa H LHUTorLIa3Mbl KieTkH. SAIIK o0ecriedHBaeT celeKTHBHbBIH TPaHCIIOPT VK-1.1, OIIK-2.2,
- oemkoB, PHK H 0eMkoBbIX KOMIUIEKC OB, IPH 3TOM O €cIIp eIIATCTBEHHO [1K-2.1, TIK-2.3
TIpoITycKasA BOAY H COJIH. B cocTaBe ANEpHOTO MOPOBOT0 KOMIUIEKCA BBIJEIAIOT
CIIEY IOIHE KOMITOHEHTRI: KOMbI[0, KOP3HHA, LIHTOILIa3MaTHYECKHE
(pHITAMEHTHI.
IIpoBepsieMbIe
Ne KB KoHTp 0/ILHBIH BONIpoOC HHIHKAT OPbI
KOMIIeTeHI[HH
OTMHIIHTE MEXaHH3MbI TpaHCIIOpTa OHOMONEKYJT MEKIY AAPOM H LIHTOILTa3MOI.
JTaJlOH OTBETA:
B sAxpo HMITopTHPYIOTCA OelIKH, HE00X0IHMbIE [l OPraHH3 al[HH AJIePHBIX
IpOLIECCOB, HATIPHUMEP, TPAHCKPHITLIHH H P €TUTHKAL[HH, a TaksKe OenKH pHOoCcoM. VK-1.1. O[TK2.2
3 I3 agpa skcriopTHpyroTea MaTpHuHbIe PHK, TpaHcnioptHas PHK, HHI{-IZ "1 K2 3 |
cyOBbeqHHHILBI pHOOCOM H JIp. SKCIIOPT H HMITOP T O€JIKOB B/H3 Aflpa o -
PEryIHPYETCA CHCTEMOI O€MKOB 3KCIIOP THHOB H HMITOP THHOB. 3TH O€JIKH
CBA3BIBAIOTCA C I1OCIIE]0BATENBHOCTAMH AJEPHOTO 3KCIIOPTa/HMITOPTa B
COCTaBE ITOJHITEITTHAHOI LIEMOYKH OENKOB.
IIpoBepsieMbIe
Ne KB KoHTp 0L HBIR BONPOC HHIHKAT OPbI
KOMIeTeHI[HH
Oxap aKTepH3y HTe HYKJI€0COMHbIH YPOBEHb Op FAHH3Al[HH XP OMaTHHa.
DTaJIOH OTBETA:
JTHK B sykapHOTHYECKOH KJIETKE cBA3aHa ¢ OeMKaMH-THCTOHaMH. I"HCTOHBI
1 00pa3yI0OT KOMITIIEKC H3 8 OENKOB CIEYIONEro cocTaBa: 1o 2 MOJIEKY JIbI VK-1.1, OIIK-2.2,
rictoHoB H2a, H2b, H3, H4, xoTopeni HaspiBaeTcA HykiIeocoMoH. I HeToH H IIK-2.1, IIK-2.3
HE BXOJHT B COCTAB HYKJIEOCOMBI H Ha3bIBAETC A JIHHKEPHBIM IHCTOHOM. Bes
JJHK B KI€TKe cBA3aHa ¢ MCTOHAMH, 3a HCKJIFIDYEHHEM MOMEHTA, KOr7a
TIPOHCXOIAT ITP OLIEC ChI TPAHCKPHITLHH H PErUTHKALIHH.
IIpoBepseMmbIe
Ne KB KoHTp 0L HBIH BONIpoOC HHIHKAT OPbI
KOMIIeTeHI[HH
OrmMmHTe MOH(PHKALIHIO THCTOHOB. OIMHIeHeTHYECKAA PETy JIALIHA SKCIIPECCHH
— VK-1.1, OTIK-2.2,
3 JTaJlOH OTBETA:

MomudHKaLHH IMCTOHOB: aLle THIIHPOBaHHeE, METHIIHP OBaHHE,
v OHKBHTHHHP OBaHHE CIIYKaT JJIA H3MeHeHHs HHTeHCHBHOC TH KOMITAKTH3 aLHH

ITK-2.1, IIK-2.3




JTHK H, cnegoBaTesNIbHO, I0CTyMa (paKTOPOB TPAHCKPHITLIHH K FeHy. 3a cuéT
H3MEHEHHA 3THX METOK MOJKET PETyJIHP 0BaThCA HHTEHCHBHOCTh CUHThIBAHHA
réHa H COOTBETCTBEHHO MEHAThCA VP OBEHb Oeska. XapaKTep METOK Ha

rHic TOHaX MOZKET HacJIeqoBaThCA MPH JIENeHHH KIIETKH, TakHM 00pa3oM ypOBEHb
SKCIPECCHH OYAET COXPaHATHCA ¥V BCEX MOTOMKOB JaHHOH KITETKH.

IIpoBepsieMbIe
Ne KB KoHTp 0/ILHBIH BONIpoOC HHIHKAT OPbI
KOMIIeTeHI[HH
OrMMIIHTE XpOMAaTHH, YPOBHH KOMITAKTH3aLIHH Xp OMaTHHA.
JTaJIOH OTBETA:
XpoMaTHH rpefjcTaBasaeT H3 cebdsa komruieke H3 JIHK H cBs3aHHBIX ¢ Hefd
0eKoB. BazoBbiil ypoBeHb KoMmITakTH3alHH JIHK ocyiec TBiaAeTcs 3a CUET VK-1.1. O[TK2 2
6 0eJIKOB I'HCTOHOB H Ha3bIBaeTcs HykJeocoMHbIM. JIHK, cBa3aHHas ¢ HHI{-IZ ’1 HI{—’: f;'
THCTOHAMH, Jlajiee TP €TEPTIEBAET ENl€ HECKOJILKO VP OBHEH KOMITAKTH3al [HH, o -
(opMHpP YA MHTOTHUECKYIO XpoMocomy. B o0pa3oBaHHH H mojijiep KaHHH
CTPYKTYPhl MHTOTHYECKOH Xp OMOCOMBI BazKHY 10 P OJIb HIpaeT OeJIoK
KOHJIE€HCHH.
IIpoBepsieMbIe
Ne KB KoHTp 0/ILHBIR BOINIPOC HHIHKAT OPbI
KOMIeTeHI[HH
OrHIHTE 5yXpOMaTHH H IeTep 0Xp OMaTHH.
OTAallOH OTBETA:
JYXpOoMaTHH Ip €/IC TABJIAET H3 ce0s IIp OHHLIaeMY 10 JJIA 3JIEKTPOHOB YacTh
XpOMaTHHa, 3a CUET YEro Ha CHHMKAX ¢ IMPOCBEYHBAOIIETO 3JIEKTP OHHOTO
MHK]P OCKOITa OH HMEET CBETIIVIO OKpacKy. B 3yXpoMaTHHOBBIX p aiioHax VK-1.1. OTK-2.2
7 HaxoaATCA OOJBITHHC TBO KOJHPYIOIHX O€loK reHoB. I eTepoxpomMaTHH HHI{-IZ "1 HI{—; ;'
COZEPKHT BbICOKYIO ITIJIOTHOCTh O€NIKOB, 3@ CYET 3TOr0 Ha MHKP o oTorp apHAX o -
Afpa OH HMEET TEMHY 0 OKpacKy. KOHCTHTYTHBHBIH I'eTepOoXpOMaTHH — 3TO
obnacTH, Mo ep KHBaOIIHE CTPYKTYPY XPOMOCOMDI, B 3THX 00/1aC TAX I'eHbI
OTCYTCTBYHOT. DaKyIbTaTHBHBIH METEPOXPOMATHH COLEPKHT
I10CJIETOBATENIBHOCTH MEHOB, KOTOPbIE MOIYT ObITh AKTHBHP OBaHBI.
IIpoBepsieMbIe
Ne KB KoHTp 0/ILHBIH BONIpoOC HHIHKAT OPbI
KOMIIeTeHI[HH
IToAcHHTE oc00€HHOCTH Op raHH3ALIHH LIEHTP OMEPHBIX H TEJIOMEPHBIX PpaiioHOB
X OMOCOM.
DTaJlOH OTBETA:
IexTp OMepHbIE paHOHBI XP OMOCOM COCTOAT H3 KOHC THTY THBHOTO
reTEpOXpPOMATHHA, ¢ KOTOPbIM CBA3aHO 00JIbIOE KOJHYECTBO OEJIKOB, VK-1.1. O[TK2 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 o -
Xp OMOCOM MEKIY 0YEPHHMH KIETKaMH- KHHETOXO0p. T elnoMepHbIE yYac TKH
COCTOAT H3 MHOI'OKP aTHO IMOBTOPEHHBIX KOPOTKHX IT0CIENOBATENIBHOCTEH. DTH
TIOBTOPBI CIIYKAT AJIA 3allHThI KOHLIOB XP OMOCOM B ITpOL[ECCE MHOTOKPAaTHOI'O
TEeJIEHHA KIIETKH.
IIpoBepsemMbIe
Ne KB KoHTp 0L HBIR BONPOC HHIHKAT OPbI
KOMIeTeHI[HH
OIHIIHTE MPOCTPAHCTBEHHY 10 OPraHH3aLHIO AApa. XpOMOCOMHbIE TEPPHTOPHH.
OTAallOH OTBETA:
XpoMOC OMHBIE TEPPHTOPHH- TIPEHMY II€C TBEHHOE PACIIONIOKEHHE XPOMOCOM B
9 rpesienax OTAeIbHbIX YYacTKOB Afpa. To ecTh B HHTep(gazHOM Anpe VK-1.1, OIIK-2.2,

XpP OMOCOMBI HE IMEPEMEITHBAIOTCA, IMPEHMYII[EC TBEHHO B3aHMOJEHCTBY IOT
yuacTkH JJHK BHyTpH ojHOI Xpomocomel. IlpeacTapneHHe 00 opraHH30BaHHOH
TPEXMEPHOH CTPYKTYPE Xp OMaTHHA B AP € M03BOJAET 00BACHATD ITP OLIEC ChI
PEryJHALHH 5KCIIp €CCHH MeHOB.

ITK-2.1, IIK-2.3
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IIpoBepseMmbIe

Ne KB KoHTp 0L HBIR BONPOC HHIHKAT OPbI
KOMIIeTeHI[HH
PacckasiTe 0 KapHOTHIIE YeloBeKa. JIleHBepckaa H IlapikcKasa KaccH(HKALHH
X OMOCOM.
OTAallOH OTBETA:
KapHoTHIT 4enoBeKa- COBOKYITHOCTh XPOMOCOM B AP€ MHTOTHY ECKOH KJIETKH: VK-1.1. O[TK2 2

10 46 xpomocom, 22 riapbl ayTOCOM H ITOJIOBbIE XpoMOcOMBI. J[eHBep cKas HHI{-IZ "1 K2 3 |
Kiac cH(pHKaL[HA OCHOBaHa Ha pacripee/IeHHH Xp OMOCOM I10 pasMepy H 7 '
pacrionokKeHHIO 1IeHTp oMepa. ITaprokckan KiaccH(pHKALIHA T103BOJIAET OLIEHHTD
HaJIHYHE BHYTPH H MEKXP OMOCOMHBIX IEP ECTP OEK, 3a CUET
mH¢ ¢ep eHLEaIbHOTO OKP allTHBaHHA.

IIpoBepseMbIe
Ne KB KoHTp 0L HBIH BONIPOC HHIHKAT OPbI
KOMIIeTeHI[HH
OIMHIIHTE AIepHbIE TEIIBLIA.
DTAaJlOH OTBETA.:

. SmepHble Temblla- CTPYKTYPHI, BeIJEIAOIIHECS B cocTaBe Anpa. Haubonee VK-1.1, OIIK-2.2,
3aMETHBIM CPEOH HHX ABJIAETCA AApbIMKO. Tenbplia Kaxand cBa3aHbl ¢ ITK-2.1, IIK-2.3
(P)YHKLIHOHHP 0 BaHHEM MallbIX p eryaTopHbIX PHK, crieKibI- ¢ rip oLieccaMH
CIUTAFCHHTA. AIJIepHBIE TEbLIa MOTYT MEHATh CBOK CTPYKTYPY H PacriolokKeHHE
B 3aBHCHMOCTH OT ME€Ta00IH3Ma KIIETKH.

IIpoBepsieMbIe
Ne KB KoHTp 0/ILHBIH BONIpoOC HHIHKAT OPbI
KOMIIeTeHI[HH
OrmHmHTe AI1epHY 0 JTaMHHY
OTAallOH OTBETA:
SnepHasa naMHHa- cJI0H TP OMEKYTOYHBIX (PHIIaMEHTOB, COCTOAIHX H3 O€IIKOB

12 ceMeEFicTBa JaMHHOB, IMOJIEPKHBAIOIIHX CTPYKTYPY AZepHOI 000I0UKH. VK-1.1, OIIK-2.2,
AnepHas maMHHA TakKE CBA3aHa ¢ Xp OMOCOMAaMH, YTO IMO3BOJIAET I[TK-2.1, IIK-2.3
o iep KHBaTh HX IIp OCTP aHC TBEHHOE PacIioIoKeHHe B HHTep (hazHOM sIpe.
®dochopHnHpoBaHHE JIaMHHa B MHTO3€ IMPHBOIHT K p a300pKke AIepHoit
000/104KH, YTO HeoOX0AHMO /T (pOPMHpP OBAaHHA BEPETEHA JIeJIEHH.

IIpoBepsieMbIe
Ne KB KoHTpOJIbHBIR BONIPOC HHIHKAT OPbI
KOMIIeTeHI[HH
Oxap aKTepH3YHTE CTPYKTYPY APAINIKOBOI0 OpraHH3aTopa.
OTAallOH OTBETA:
S pBIIIKOBBIH OPraHH3aTOP- 3TO YYACTKH XPOMOCOM, Ha KOTOPBIX VK-1.1. O[TK2 2

13 pacronokeHbl KoHpyomHe pPHK rennb1. V uenoBeka reHbl pPHK HaxomsaTca HHI{-IZ "1 K2 3 |
Ha 13, 14, 15, 21, 22 xpoMmocomax. B reHoMe 4eJIoBEKa 3TH I'eHbl ITOBTOP €HBI Y ’
oxoJio 150 pa3. CunmsiBanHe pPHK HHHILIMHpYeT cO/MpKeHHe 3THX oOnacTefd, B
pe3yIbTaTe MPOHCXOJHT 00pa30BaHHE APhILIKA.

IIpoBepsieMbIe
Ne KB KoHTp 0/ILHBIH BONIpoOC HHIHKAT OPbI
KOMIleTeHI[HH
PacckasiTe 0 Aapeimke. CTPYKTypa H MOJIEKYJIAPHBIH COCTaB.
DTaJIOH OTBETA:
14 Coopka cyObeTHHHL] Xp OMOCOM IIp OHCXOJIHT B AjphImKe. B GHOpHIApHOM VK-1.1, OIIK-2.2,

LIEHTP € TP OHCXOAHT cuHThIBaHHe pPHEK rmoTHeIH GHOpHIIAPHBIH KOMITOHEHT-
MECTO, I'JIE IIPOHCXOAHT Ip orLjec cHHT pPHK; rp aHyIApHBIH KOMITOHEHTBI- MECTO
cOopkH cyOBeqHHHL pHOocoM H3 pPHK H Ge/KoB, HMITIOPTHPOBAHHBIX B S7IpO.

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 IIpENCcTaBIEHb KOP OTKHE MMOBTOPSAIOIIHECS 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 nmosTopbl HMEIOT BBIC OKY HO
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
JTHK ripoHcX0oOHT B CHHTETHYECKOH (pa3e, HO HHTH Xp OMaTHHA 0CTalOTCA
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 JenneHHA. B aHadaze
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
MonekyapHo-OHOIOTHYECKHE M ILMTOJIOTHYECKHE  METO[Abl  H3Y4eHHA
TPOCTPAHCTBEHHOH OpraHH3alLHH AJIpa.
OTAallOH OTBETA:
I3yueHHE CTPYKTYPhI A7Ipa BO3ZMOKHO JIHOO ITy TeM HaOIrojeHHA 3a OenxaMH VK.11. OIK.2 2
17 HiH ke [JHK. Icrmonp3ya MedeHHbIe aHTHTENA, V3HAIOIIHE crTeliH(HYec KHi HHI{-IZ "1 HI{—’: f;'
OeJloK, MOJKHO H3YYHTD IIepepacripeeneHHe OeNKka B Afpe, acCOLHALHIO ¢ 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 XpOMAaTH/IbI OCTAIOTCA CBA3aHHBIM OeIKoM VK-1.1, OIIK-2.2,
KOT'€3HHOM. Y CTAHOBJIEHHE V¢ TOHYHBOIO MPHKPEIUIEHHA MHKPOTPY0oueK 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. Pose SIM B rioaepxKaHHH CTPYKTYPbI
H o0ecrieueHHH B3aHMOJI€HiCTBHA OTEbHBIX CTPYKTYPHBIX 3JIEMEHTOB A7pa,

HarlpHMeEP XPOMOCOM, JIPYT ¢ APYTOM.

ITK-2.1, IIK-2.3




Ne KB

IIpoBepseMmbIe
KoHTp o/IbHBIH BOMpoOC HHIHKAT OpPbI
KOMIIeTeHI[HH

OrmHMmMTe TOMOJOrHYECKH acc OLIHHP OBaHHbIE JJoMeHbI XpomocoM(TA ).
DTaJIOH OTBETA:

XpoMaTHH B HHTep (pasHOM AAPE OpraHH30BaH B I OTAKEHHbIE YYac TKH, JJIA
KOTOPBIX Xap aKTepHO O0JbII0OE KOIHUYECTBO BHY TPHIOMEHHBIX KOHTAKTOB. DTH VK-1.1, OIIK-2.2,
IOMEHBI OTPaHHYEHbI CTIELH(pHUYECKHMH OeNKaMH, cp ey KOTOPhIX KOre3HH, H IIK-2.1, TIK-2.3
MOTYT MEHATh CBOH I'PaHHLIbI H pacrionoxkeHHe. 11o coBp eMeHHBIM
TpecTaBIEHHAM 0CHOBHbIE OEJIKOBbIE€ B3aHMOJIEHCTBHA, B TOM YHCIIE
CBA3AHHBIE C PETYJALIHEH SKCIIPECCHH M'EHOB COCPENOTOYEHRI B rpaHHLiax TAD.

b\

AJIropuTMBI YMEHHH

OOVyYaroIpicsa JEMOHCTPHPYET HAaBBIKH pabOTHI B JIAMHHAPHOM OOKCE.

OO0yyarongca IeMOHCTPHPYET HAaBRIKH BeIAeIeHHS JJHK 13 KieTok.

OO0yyarongrcs JeMOHCTPHPYET HAaBLIKH BelIeIeHH S PHK u3 kieToxk.

OOy4aronguicd IeMOHCTPHPYET HABRIK OIPEAEIICHHS KOIMMYECTBEHHBIX XapaKTepPHCTHK
npenapaTta (BeigeneHHod JIHK um PHK) ¢ momompro MeTOHOB CHEKTPOPOTOMETIPHH H

(pITYOPOMETPHH.

5. OOyyaronpmica IeMOHCTPHPYET HABBIK OIPEICIeHHS KaueCTBEHHBIX XapaKTEPHCTHK
npenapata (BeigeneHHoH JJHK u PHK) ¢ momomipro MeToIOB 3iIeKTpodopesa.
6. OOyuaroipiicsa JeMOHCTPHPYET HABBIK IToA00pa ITpanMepOoB JJI1 ITocTaHOBKH 111[P.
7. OOyyarongmicad AEMOHCTPHPYET HABBIK IToAOOpa IparMepoB Ui ImoctaHoBKH IIL[P B
pealbHOM BPEMEHH.
8. OOyyarongmicad IAEMOHCTPHPYET YMEHHE CO3JaHHSI aJIrOpHTMa HOBOH ITporpaMMBI Ha
aMIImHpHKaTope A npoBegeHns [11P.
9. OOyyaromuricad JEMOHCTPHPYET HaBBHIK IIPUTOTOBIIEHMS PEAKIMOHHOM CMECH JUIA
rmoctaHoBkH [11]P.
10. OOyyarongmica JIeMOHCTPHPYET HABBIK ITPHIOTOBJIEHMS PEaKIMOHHOH CMECH I
1mocTaHoBKH [II[P B peallbHOM BpeMeHH.
OIIEHOYHBIE MATEPHAJIBI VIS IPOMEXYTOYHOHN ATTECTAITUH
KoHTpoJIbHbIE BOIIPOCHI
Ao IIpoBepseMbie
KB KOHTPOJIBHBIH BONIPOC HHIHKATOPbI
KOMIIEeTEeHI[HH
CrpoeHHe AaepHOoil 000moukH. CTPYKTYPHASA OpraHH3alia AIepHOro
IIOPOBOT0 KOMILIEKCA.
DTaAIOH OTBETA!
SpepHasd o00IOUKa OKPYKAeT MPOCTPAHCTRO A/pa, H30IMHPYA ero OT
INITOIIIAa3MEL. B OCHOBe AepHOIT 000IOUKH JekaT ABYXMeMOpaHHEIE VK-1.1. OI[IK-2.2
! IIHCTEPHEL, IT0 COCTaBY CX0XKHe ¢ ImaaxkuM SIIP. CTpyKTypHOI OCHOBOH TIK2.1 ‘
e PHOH 0GOTOUKH CITYAKHT TOHKIIL CIIOH ITpOMe:KYTOUHBIX (PIIaMeHTOB,
ITOJICTHIIAIOIIHX 7 PHYI0 000IOUKY CO CTOPOHBI HYKIIE OTUIA3ME.
Celle KTHBHEIH TPAHCIIOPT B AP0 00ecIeUnBaeTCs SIePHEIM IIOPOBEIM
KOMILTIEKCOM.
IIpoeepsaemMmsbie
Noe KB KOHTpOJBHLIH BONPOC HHJHKATOPLI
KOMIIeTeHIIHH




CTpyKTypHad OpraHH3aI[HA e PHOTO IIOPOBOr 0 KOMILIEKCA.

DTAJIOH OTBEeTaA;
51 e pHBIIT ITOPOBELT KOMILIEKC- OelIKOBAd CTPYKTYpA, JIeKallad Ha IPaHHIle

YK-1.1, OIIK-2.2,

2 AIpa H IHToIDTa3MeI KIIeTKH. SIITK obecleunBaeT CelIeKTHBHBLIL TPAHCIIOPT TIK-2.1
6enkoB, PHK H OeIKOBBIX KOMIUIEKCOB, IIPH 3TOM OeCIIPeIlITCTBEHHO
ITpoIycKas BOAY H COIIH.

IIpoBepaemMele
Ne KB KOoHTpOJILHBIA BOIIPOC HHIHKAaTOPbI
KOMIEeTEeHIHH
MexaHH3MBI TPAHCIIOPTa OHOMOIIEKYT MeKIY AAPOM H IIHTOILIa3MOI.
OTalOH OTBETA!
B A1po HMIIOPTHPYROTCA OelIKH, HeOoOXOQHMEIe N1 OpTaHH3aI[HH A0ePHBIX
ITPOIECC OB, HAI[PHMEP, TPAHCKPHIIIII H PETUIHKAIIHH, a TaK&Ke OelKH

3 pubocomM. M3 gapa sKCopTHPYIoTC S MaTprunklie PHK, TpaHcIopTHas YK-1.1, OIIK-2.2,
PHK, cy0beHHIEI pHOOCOM H Ap. SKCIIOPT H HMIIOPT OEIIKOB B/H3 AzIpa TIK-2.1
PETYIHPYETCA CHCTEMOI OEITKOB 3KCITOPTHHOR H HMIIOPTHHOB. D TH O IIKH
CBA3BIBAIOTCA C IIOCTEAOBAT€Ib HOCTAMH ANEPHOI O SKCIIOPTA/HMIIOPTA B
COCTABe ITOTHITETITHIH O IEITOYKH OeKOB.

IIporepsaemMeie
Ne KB KOoHTpOJIBLHBIA BONPOC HHIHKAaTOPbI
KOMIEeTEeHIHH
Hyxi1eocOMHEIH YPOBEHE OPraHM3aIIH XPOMATHHA.
OTalOH OTBETA!

4 JIHK B 3yKapHOTHUECKOI KIeTKe CBA3aHa C OelTKaMH-THCTOHAMH. VK-1.1, OTIK-2.2,
['HCTOHBI 00Pa3yr0T KOMIUIEKC M3 8 OETKOB, KOTOPHII HA3hIBAE TCS ITK-2.1
HyKIeocoMoil. Bea JIHK B Ki1eTKe cBA3aHa ¢ THCTOHAMI, 34 HCKIFOUE HHEM
MOMEHTA, KOTJa IIPOHCXOIAT IIPOIeCCEl TPAHCKPHIMIHH H PETIIIHKaI[FH .

IIporepsaeMeie
Ne KB KoHTpOJIBLHBIH BONIPOC HHIHKATOPbI
KOMIIEeTEHIIH |
M omudHKAIII THCTOHOB. DIMT eHETHYECKAd PeTYILAN SKCIIPECCHI T'eHa.
DTAalOH OTBETA:
Mo HKaIHi THCTOHOB: alle TIVIHPOBAHNE, ME TIUIHPOBAHHE CIIYXKAT NI

5 H3MEHEHI HHTeHCHBHOCTH KoMItakTH3aIuH JJHK u goctymna axTopos YK-1.1, OLIK-2.2,
TPAHCKPHINHH K TeHY. 3a CUET H3MEHEHH I STHX METOK MOXKET IIK-2.3.
PETVIHPOBATECA HHTEHCHBHOCTE CUHTEIBAHH I I'€HA M COOTBETCTBEHHO
MEHATHCA YPOBEHD OelIKa

IIporepsaeMbIe
Ne KB KOHTpOJBHEII BOIIPOC HHOAHKaTOPhI
KOMIIeTeHI|HH
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XPDI\{HTIIH, YPOEHH KOMITAKTH3IAITHH XPOMATHHA.

OTaloH OTBETA:

XpoMaTHH mpeAcTaBingeT n3 cedd komiuiekc m3 JJHK i cBA3aHHEIX ¢ Hell
OelkoB. ba3oBENT ypoBeHb KoMITakTH3aHH JIHK ocylmecTBIAeTcd 3a CUET
OeJIKOB THCTOHOB H HA3RIBAETCA HyKIeocOMHBIM. /[HK, cBa3aHHAA C
THCTOHAMH, Jalee IIPETEPIIEBAET eIlle HECKOIEKO YPOBHEMH

KOMITAK TH3AIHH, GOPMHPYSI MHTOTHUECKYIO XPOMOCOMY.




IIpoBepsaemMeie

Ne KB KOHTpOJBLHEIH BONPOC HHIHKATOPLI
KOMIEeTEeHI[HH
OVXPOMATHH H reTe POXPOMATHH.
OTalOH OTBETA:
OYXPOMATHH ITPeICTABILAET H3 ceOs IMPOHHI[AEMYI0 1A 3MeKTPOHOB YaCTh
XpOMaTHHA, 3a CUET Uero Ha CHHMKAX C IIPOCBEUYHBAIOIIETO ITEKTPOHHOTIO VK-1.1, OIIK-2.2

L MHKPOCKOIIA OH HMEET CBETIVIO OKPacKy. B 3yXpOMATHHOBEIX pailoHax [TK-2.3
HAXOAATCA OOIMBIIIMHCTBO KOMIPYIOIIHX OelIOK TeHOB. [ eTepoXpoMaTHH
COIEPAHT BEICOKYIO IUDIOTHOCTB OEIIKOB, 32 CYET ATOI'O HA
MHKpodoTorpadHAX AApa OH HMEET TEMHYIO OKPAaCKYy.

IIporepsemMebie
Ne KB KOHTpOJIBHBII BONIPOC HHIHKATOPLI
KOMIIEeTEeHI[HH
OcoOeHHOCTH OpraHM3aI[HH HeHTPOMEPHEIX H TEJIOMEPHEIX PailOHOB
XPOMOC OM.
OTAIIOH OTBETA:
[{eHTpOMepPHEIE PaHOHEI XPOMOCOM COCTOSAT M3 KOHCTHTYTHEHOI O
reTepoXpoMaTHHA, ¢ KOTOPBIM CBA3aHO OONIBIIOE KOIHUECTBO OEIIKOB,

8 (GOPMHPYIOIIHX IIEPBHUHYIO ITePeTTEKKY. Ha IeTpoMepe B IpoIecce \’I{II_IH{DL}HII{EE
IeneHHsI coOnpaeTca OeIKOBRIT KOMILIIEKC, HEOOX OIMBIIH 1A -
MHKPOTPYOOUEK BepeTeHa JeleHII- KHHeTOXOp. TemoMepHEIe YUACTKH
COCTOAT M3 MHOTOKPATHO ITOBTOPEHHEIX KOPOTKHX ITOCIIENOBATEIEHOCTEH.

OTH IIOBTOPEI CIYKAT I 3aI[HTEI KOHI[OB XPOMOCOM B IIpOIecCe

MHOT OKPaTHOTO JeJIEHNT KIEeTKH.
IIpoBepsieMbIe

Noe KB KOHTpOJBHEIH BONPOC HHIHKATOPLI

KOMIIETeHIIHH

IIpocTpaHCcTBeHHAA OpraHM3aid 4apa. XPOoMOCOMHEIE TEPPHTOPHIL.

OTAalIOH OTBeTa:

XPOMOCOMHEIE TEPPHTOPHI - IIPEHMYIIECTBEHHOE PACIIOIOKEHIHE

XPOMOCOM B IIpejieNiaX OTAENbHBIX YUACTKOB Aapa. Taxkmm oOpa3oM B VK-1.1, OITK-2.2.

9 HHTepP(]a3HOM Ape XPOMOCOMEI He TIe PEMEIHBATC, IIPEHMYIIECTBEHHO [TK-2.1

B3aHMO/AeHICTBYEOT yUacTKH JJHK BHYTpH OTHOH XPOMOCOMEI.
IIpeacTapieHne 00 OPraHI30BAHHON TPeXMEPHOH CTPYKTYpe XpOMaTHHA B
AJIpe ITO3BONAET OOBSACHATH IIPOIECCHL PETYIIAIHH SKCIIPECCHH T€HOB.
IIpoBepsaemMbie
Ne KB KOHTpOJBLHBIH BONPOC HHIHKATOPHI
KOMIIeTeHITHH
Kapuotnnn d4emoBeka. JleHBepckad H Ilapmkckad KiacCHpHKALIH
XPOMOCOM.
OTAalOH OTBeTA:
KapHoTHIT Ye TOBE€Ka- COBOKYITHOCTE XPOMOCOM B AAPEe MHTOTHUYECKOI VE-11. OIIK.2.2
10 KIeTKH: 46 XpoMocoM, 22 IMapel ayTOCOM H IIOIOBEIE XPOMOCOMEL. [ o

JleHBepcKad KaccH(HKAIHA OCHOBAaHA Ha PacIipeielIeHIH XPOMOCOM IT10
pa3Mepy H paclioloxKeHHIo IleHTpoMepa. ITaprxkckas KiraccuduraIg
IIO3BOJLAET OLIEHHTh HaIuHe BHYTPH H Me KXPOMOCOMHEBIX IIePeCTPOeK, 3a
CUéT mHddepeHIHATLHOTO OKPAIITHBAHH L.

IIK-2.1




IIpoeepseMbie

Ne KB KOHTpOJBLHEIH BONPOC HHIHKATOPLI
KOMIEeTEeHI[HH
A epHBIE TEIBI[A.
OTaloH OTBETA:
SAnepHeie Tenbl[a- CTPYKTYPHI, BEIAEILIIOIIHECI B cocTaBe Aapa. Hambomee VK-1.1, OITK-2.2.
L 3aMETHBIM CPeJIH HIX SBIAETCA AAPHIIIKO. Tenplla Kaxamd cBA3aHEI C [TK-2.1
() VHEKI[HOHIPOBAHNEM MaJbIX PEryIATOPHBIX PHK, CIIeKIBI- ¢ IpoIfe ccaMmu
CIUTAHCHHTA. S IEpHEBIE TEThIA MOI'YT MEHATE CBOK CTPYKTYPY H
pacIonokeHHe B 3aBHCHMOCTH OT MeTaboIH3Ma KIETKH.
IIporepsaemMelie
Ne KB KOoHTpOJBHEIH BONPOC HHIHKATOPLI
KOMIEeTEeHIIHH
A nepHasd mTaMIHA.
OTAaIOH OTBeTa:
S pmepHad TaMIHA - CIOH IIPOMEKYTOUHBIX (PHIIAMEHTOB, COCTOSAIIHX H3
OelIKOB ceMellCTBA IaMIHOB, IIOAIEPAKHBAIIHX CTPYKTYPY AHePHOMH VK-1.1. OITK.2 2
12 000oIouKH. S1ie pHAS TaMITHA TaKKe CBI3aHA C XPOMOCOMAMH, UTO KA1 o
II03BOJIAET IMOAIEPAKIBATE HX IIPOCTPAHCTBEHHOE PACIIONOKEHIE B
nHTepdazHoM aape. ocdopHinpoBaHne TaMHHA B MHTO3€ IIPHBOIHT K
pazbopke AAepHOI 00OIOUKH, UTO HEOOXOIHMO 1A ()OPMHPOBaHILA
BepeTeHa JIeTTeHH I
IIpoeepsaeMble
Ne KB KOHTpPOJLHBIA BONPOC HHIHKATOPHI
KOMIIeTeHI[HH
CTPYKTypa AOPEIIIKOBOTIO OpPraHH3aTopa.
OTAIOH OTBETA!
S OPBITIKOBEI OPraHH3aTOP- 3TO YUACTKH XPOMOCOM, HA KOTOPEIX
13 | pacmomoxeHs Komupyronme pPHK reHsI. V yeropeka reHsl pPHK YK-1.1, OlIK-2.2,
HAXOJIATCA HA ITATH Pa3sHBEIX XPOMOCOMAX. B reHOMe UelnoBeKa 3TH T'eHEI TIK-2.1
ITOBTOPeHEI Oolee cTa pa3. CunteiBaHne pPHK nHImimpyer cOMmKeHHe
3THX o0macTell, B pe3yabTaTe IIPOHCXOAUT 00pa3oBaHHe ATPHILIKA.
IIporepseMEIe
Ne KB KOHTPpOJILHBIH BOIIPOC HHIHKATOPbI
KOMIeTeHIIHH
Anppeinko. CTPYKTypa H MOIEKYILIPHEIA COCTAB.
OTaloH OTBETA:
COopka cy0heJHHHI[ XPOMOCOM IIPOHCXOIHT B AApHIIKe. B puOpIIIIapHOM
14 IEHTPe IMIPOHCXOMUT cUHThIBaHHe PPHK, IIIOTHROT (GHOPIUIIAPH BT YK-1.1, D,}_E{'E'E‘
KOMITOHEHT- MeCTO, T'/le IIPOHCXOIHUT ITponeccHHT pPHK: rpaHynapHELT HK-2.1
KOMITOHEHTHI- MecTO cOopKH cyOremuHm prudocom 3 pPHK u Genxos,
HMITOPTHPOBAHHEIX B ATIPO.
IIpoBepsaeMEIe
Ne KB KOHTpOABLHBIH BONPOC HHAHKATOPhI
KOMIIeTeHI[HH
15 Bumer ITOBTOPSAFOIITIXC A rmocineaoraTebHOCTEH /IHK B reHOME. VK-1.1, OTIK-2.2,




OTAalIOH OTBeTA: IIK-2.1, TIK-2.3.
B reHOMe IIIHPOKO IIPE ICTABIEHEI KOPOTKHE ITOBTOPAFOIIHECT
IIOCTIe JOBATEIBHOCTH, PACIIONOKEHHEIE OJTHH 32 OJHIM- TaHJle MHEIE
IIOBTOPEI. OHI He KOMHPYVIOT KakuX-mOo OenkoB win PHK. Jlpyroit T
IIOBTOPORB- AecrnepruporanHiie MOBTOPEI- SINE i LINE. LINE mmoBTOpH
HMEIOT BRICOKYE) TOMOJIOIHEO C BHPYCaMH.
IIpoeepsaemMble
Ne KB KOHTpPOJILHBIHA BONPOC HHIHKAaTOPbI
KOMIEeTEeHI[HH
Appo B Xofde IeleHHT KIETKH.
OTalIOH OTBETA:
B mHTepdaze XpoMaTHH JeCIIHPAII30BaH, HAeT CUunTeIBaHHe PHK.
Perormkarua JJHK mMpoHCXOIHT B CHHTeTHYe CKOI (pa3e, HO HHTH XpOMaTHHA
OCTAITCA COe JHHEHHBIMH BMecTe. C HACTYIUIEHHEM MHTO3a HAUHHAETCA VK-1 1. OMK.2 2
16 IDIOTHAA YIIaKOBKA XPOMATHHA, B Pe3yIbTaTe CTAHOBHTEC A BH/THEI Hi{-ll "
OTJIeIIbHEIE HHTH, 00pa3yeTca MeTadas3Had XpoMocoma. S iepHasd oborouyka
pa3bipaeTcad H K KHHETOXOpaM IIPHKPEILIA0TCA MIHKPOTPYOOUKH BepeTeHa
neneHHd. B aHadase IpoHCXOIUT pacTaCKHBAaHHE XPOMOCOM K IIOTHCAM, a
B Telno(aze cobupaerca AaepHad o00I0UKa H XPOMATHH JECITHPATH3YeTC.
IIpoeepsaemMsie
Ne KB KoHTpoOJaBHBI BONPOC HHIHKATOPbI
KOMIIETeHIIHH
M oOIeKyIApHO-OHOIIOTHUECKIHE M I[HTOIOTHUECKHE MeTOIbBl H3YUYEHHT
IIPOCTPAHCTBEHH O OPTaHM3AIHI AIpa.
DTaJIOH OTBETA:
3ydeHme CTPYKTYPEL SApa BO3MOKHO JIHOO IIyTeM HaOIr0 JeHH I 3a VK-1.1, OIIK-2.2,
I'7 Genxamu i xKe [JHK. Hcrmomas3yd MeueHHBIe aHTHTeNa, Y3HAIOIIIE TIK-2.3.
CITeIH pHUeCcKHil OeT0K, MOKHO H3VUHTh IIepepacipeieieHHe Oellka B A/Ipe,
ACCOILHAIIEO C A PHEIMH CTpYKTYpamMu. HM3yuenne JITHK Bo3zMoxHO 1HOO
33 CUET THOPH/IH3AIMIMH, FUIH e 3a CUET CeKBEeHHPOBAHH A- IIPOUTE HILA
IIEPEHYHOH ITocIemorareTbHOCTH JJTHK.
IIpoBepsaemMsie
Ne KB KOHTpOJILHBIA BONPOC HHIHKATOPbI
KOMIEeTEHI[HH
Opranmzanua MeTadazHOH XPOMOCOMEL.
OTaJIOH OTBETA:
B MeTadaze XpoMATHH IDIOTHO YIIAKOBAH -KOHAeHCHPOBaH. Ho
CECTPHHCKHE XPOMATH/IBI OCTAKTCA CBA3AHHEIMI JIPYT C IPYTOM. VK-1.1. OITK-2.2.
18 YCTaHOBIEHIE YCTOHUHMBOTO IMPHKPEIUIEHHA MIKPOTPYOOUeK K KHHETOXOPY I'JI:'Z-E.S.
AKTHBHPYET KOMIUIEKC aKTHBAI[HH aHAa(a3bl, YTO IIPHBOIUT K V1A HIEO
CBA3YIOILETO OelIKa H PACcTACKHBAHIIO CECTPHHCKHX XPOMaTH K ITOIEOCAM.
IIpoBepaemMeIe
Ne KB KOHTpOJIBLHBIH BOIIPOC HHIHKATOPHI
KOMIIeTEeHI[HH
19 AnepHsri GeIKOBEIT MaTPHKC. VEK-1.1, OIIK-2.2,
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OTAalIOH OTBETA:

BenkoBad (paxi(id apa, ITOIyUYeHHAad ITOCle SKCTPAKIHH XpPoMaTHHA.
BxitouaeT B ce0a OeIKH AMePHOI TaMHHBI, OeIIKH HAPY/KHOI YaCTH
SOPBOIKA H JHCIIEPTHPOBAHHEIH ANePHEIH MaTpHKC. Poas A M 3aKIroyaeTCA
B IIOIe PKAHII CTPYKTYPHL H 00ecIieue HIH B3aHMOeiCTBH A OTHeIbHBIX

CTPYKTYPHBIX 3JIEMEHTOB A/Ipa, HAI[PHMe P XPOMOCOM, APYT C JTPYTOM.

IIpoBepsaemMbie
Ne KB KOoHTpOJIBLHBII BONPOC HHIHKATOPhI
KOMII eTeHI[ HH
T oImoIorHyecKH acc OITHHPOBAHHBIE JIOMEHEI xPDMQCDM(TA,I[).
OTAIOH OTBeTA:
XpoMaTHH B HHTep(a3HOM AApe OPraHH30BaH B IIPOTAKEHHBIE VUACTKH, LA
- KOTOPHIX XapaKTePHO OOIBINIOe KOTHUECTBO BHYTPHAOMEHHEIX KOHTAKTOB. VK-1.1, OITK-2.2.

OTH JOMEHEI Or PAHHYCHEBL CHEHII@I[‘IECI{IMI 6EJ]I{EIMII, H MOI'YT MEHATE CBEOH
I'PaHHITEI H PACIIOIOMREHIIE. ITo COBPEMEHHBIM ITPENCTABIICHIIM OCHOBHEIC
OelIKOBBIE B3aHMOJEIICTRHI, B TOM UNCIIEe CBI3aHHEIE C pEI‘}’]IHI[IIEfI
IJKCIIPECCHI T'€HOEB COCPEOOTOUCHEIL B I'PAHHITAX TAI[

ITK-2.1
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