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PaGouasa IMporpaMmMa JHCITHILIHHEBI pﬂBpﬂﬁﬂTﬂHﬂ B COOTBCTCTBHH C.

—IIpuxaszoM MuHHCTEpPCTBAa HAYKH H BRICIIEro oOpaszoBaHHA Poccrrickon Depepaifin Ne
1006 ot 13.08.2020r. «O06 yTBepkAecHHH (PeJlepallbHOIO IOCYJapcTBEHHOr0 00pa30BaTelIbHOIO
CTaHJapTa BBICIIErO OOpa30BaHHMS — CIEHHATIHTET II0 crelaabHOCTH 30.05.03 MeaumuHckast

KHO CPHETHRA,

—IIpukazom MunHTpyga Poccrm ot 04 aerycra 2017 Ne6l0H «OO0 yrBEpKIECHHH
NTpodeCCHOHAIIFHOI O cTaHAapTa «Bpau-KHOepHETHKY;

— JIOKAJIbHBIMH HOPMATHBHBIMH aKTdMIH L[EHTpEl AJ]I\IEISGEE],;

—  y4eOHBIM IUIaHOM IT0 crieranbHOCcTH 30.05.03 MeannuHcKkana KHOepHeTHKA.
CocraBuTe/ I padtoyell NPOrpaMMabI

YueHnas
Ne DaMHUITHA, HMHA,
CTeleHb, 3aHuMaeMaf JOJKHOCTh MecTo paboThl
/1 OTYEeCTBEO
3BaHHeE
1| byTeinnH 11aBen K.0.H. |JloneHT Kaempsl monekyndapHoii | ®IBY «HMHI] um. B.A.
AHpeeRHY MEIHLIHHBI H KJIETOUHOH AnmasoBa» Munsapaea Poccun
OHOJIOTHH
2| KanuHuna Onsra n0.0.H. |IIpodeccop Kadenpsl OIBY «HMUII] um. B .A.
BHUKTOpOBHA MOJIEKYIIAPHOH METHIIHHEI H AnmasoBa» Munsapaea Poccuu
KIE€TOUHOH OHOJIOTHH
3| HokmuuH I1apen K.0.H |JoueHT Kadeapsl monekynapHoil | ®IBY «HMHIT um. B.A.
MuxanimnoBHY MEIHLIHHBI H KJIETOUHOH AnmazoBa» Munsapasa Poccuu
OHOJIOTHH
4| lIpuxoabKo - ACCHCTEHT Ka eApHI OIBY «HMMI] um. B.A.
Cra”HHCIIaBa MOJIEKYIIAPHOH MEHIHHEI H AnmazoBa» Munsgpasa Poccuu
CepreeeHa KI1€TOUHOH OHOJIOTHH
5| 3noTHHAa AHHA K.0.H. |7#oueHT Kadenpsl monekynapHoi | @IBY «HMHI] um. B.A.
MHuxaiioBHa MEIHLIHHBI H KJIETOUHOH AnmasoBa» Munsapaea Poccun
OHOJIOTHH
6| [leTpoBa TaThAHA K.0.H. |JoueHT Kadenpsl monekynapHoi | ®IBY « HMHI] um. B.A.
ANeKcaHIpOBHA MEHLIHHBI H KJIETOUHOH AnmasoBa» Munsapaea Poccuu
OHOJIOTHH
7| Menbpauk Onecd K.M.H. |3aB. yi. YacCTbIO, ACCHCTEHT OIBY «HMHMI] um. B.A.
BrnaguvHpoBHa Ka(eZIpbl MOJIEKYIIAPHOI AnmazoBa» Munsapasa Poccuu
MEQHILIHHLI H KJIIETOYHOH
OHOJIOTHH

Pabouyas rporpamma paccMoTpeHa H 0jo0peHa Ha 3acelaHHH Ka(eaphl MOIeKYIIPHOI Me JIHIHHEL H
KIIeTOYHOI GHOIOrHH
WM. o. 1exaHa QakyiabTeTa A.A. Kocrapesa
JIMCT COI'VJIACOBAHMUAA

COI''TACOBAHO
JlexaH 1me4eOHOro pakyabTeETa " A. Kyxapunk
3aBeVIOIIHMH LIEHTPOM Pa3BHTHS 00pa3oBaTeIbHOM cpeabl MHCTHTYTA
MEIHIHHCKOr0 00pa3soBaHIs H.H. IleTpora
3aBeIVIOIHH YueOHO-METOAHYECKUM OT/IEIIOM IIEHTPa pa3sBHTHA
00pazoBaTellbHOM cpeabl MHCTHTYTA MEAHITHHCKOIO 00pa3oBaHHI M.A. OpeukHHa
3apeayronmn OHOIHOTEKON MHCTHTYTA MEAHITHHCKOI O 0Opa30oBaHHsI E.A. HeuaeBa

PaGouas mporpamMma paccMoTpeHa H ojfo0peHa Ha 3acelaHHH Y4YeOHO-METOAHYECKOrO COBETa
HMHucTtuTyTa MeguImiHCKOro odpasoBanusa OI'bEY « HMHUIL] mm. B.A. AnmmazoBay MuH3sapasa PoccHu
«20» srBapsg 2026 r., mporokor Ne 01/2026.



CoxpameHust

[{leHTp AmmazoBa — QellepalbHOe TOCYJapcTBeHHOE OFOKeTHOe yupekacHHe «HaloHamsHBIH
MEQUIIMHCKIIT  HCCIIEMOBATENILCKHH  IIeHTp HMMeHH B.A. Amvmasopay»  MHHHCTEpPCTBa
3IpaBooXpaHeHH s PoccHiickon Depepalinm

[II] — rmpakTHYecKas IIoAroTOBKa

KomMmner eHuun:

YK — yHHBepcanbHas KOMIIETEHIH S

OIIK - obmemnpodeccrHoHanbHAS KOMITETeHI[HS
[TIK — rpodeccrnoHampbHasa KOMITETEHIHS

MK — HHAHKATOP JOCTIDKEHHS KOMITETEHI[HH

OneHoYHbIe MATEPHAIBI:

KB — KOHTpOIBHEIE BOIIPOCHI

T3 — TecTOBBIE 3aJaHH I

C3 — CHTYal[HOHHEIE 3aJIauH

J1 — TeMBI IS IIOATOTOBKH YCTHOI'O JOKIIaZa ¢ IIpe3eHTalHeR

IlosscHHTe/IbHAA 3aNIHCKA K pﬂﬁﬂ‘lﬁﬁ nporpamMme TNCIHILIHHBI

l[EIHHElH AHCIIOIIHA 3dKJIaABIBACT qJ}J'HIEElI'vIEHT 3HAaHHH O OHOJIOTHYECKHX ITponeccax B ’KHBOTHOH
KIICTKE Ha Pa3JIMYHBIX YPOBHAX OpraHH3allIIi, ¢ OCHOBAMHM I'CHCTHKII HUCIIOBCKaA H Me THITHHCK OH
HﬂpHBIITDJIﬂI‘IIEﬁ: C MCAHITHHCKHMII dACIICKTAMH KOTOPBIX Gﬁ}”IElIGH_HIECH 5}’,[[}"1‘ SHAKOMHTLCH Ha
ITPOTKEHHH BCCT'O KypPCa Dﬁ}"LIEHI[H I10 CIIelHaIbHOCTH «MVMegHITHHCKas Iﬂ[ﬁEpHETI[[{H}}.

1. HEJIb H 3AJTAYN U3YYUHEHUA JINCIHAITJINHDBI

Ileab MUCIMIUIMHEL COCTOHT B (POPMHPOBAHHH Y OOYYAONI[MXCS CHCTEMHBIX (PYHIaMeHTaIbHBIX
3SHAHHI, YMEHHH H HAaBBEIKOB II0 OHOJIOTHYECKHM 3aKOHOMEPHOCTSM, IIPOTEKAIOIMHM B
SYKapHOTHYECKOH KIIeTKe, OCHOBAaM TI€HETHKH 4YelOBeKa H MEeIHI[HHCKOH II1apa3HTOIIOTHH,
IIPeICTABILIOIINX HaHOOIBIMHN HHTEPEC IS IMPAKTHYECKOrO 3APaBOOXPAaHEHHS, B ITOATOTOBKE
OOYYarOMMXCS K CHCTEMHOMY BOCITPHSTHIO OOMIEMEeJHIIMHCKHX, COLHAIbHBEIX H KIMHHYECKHX
TUCIHIIIMH H (POPMHPOBAHHIO Y HHX €CTeCTBEHHO-HAYYHOI'O MHPOBO33PEHHS H JIOTHKH
OHOIOTHYECKOr0 MBIIUIEHHSL, HEOOXOAHMBIX IS ITOCIENYIOIIEH ITPaKTHYECKOH JeSTEIbHOCTH
Bpaya.

3agaun TUCIATUIHHEI:

— (opMrpoBaHHe Yy OOYYAKOIIHXCS IIPeJCTAaBRIeHHH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
PasBHTHS JKH3HH H MeXaHH3MaX, OOecCIleYHBAIOIMX e TMoAAcpKaHHe Ha KISTOYHOM YPOBHE
OpraHH3aIlHH;

— OCBOEHHE OOYYalOIMMICS IIPeJCTaBIIeHHH O 3aKOHOMEPHOCTSX B3aHMOJEHCTBHS
KOMITOHEHTOB 3YKapHOTHYECKOH KIIETKH B ITpOIiecce KH3HeAeSITeIIbHOCTH,

— (popMHpoBaHHe Yy OOYYAKOIMHXCS 3HAHHH O CTPYKTYPHO-(PYHKI[HOHAIBbHOH OpraHH3allHH
SYKapHOTHYECKOH  KIeTKH, OCHOBHBIX (PH3HKO-XHMHYECKHX IIpoleccax, MOJIEKYIIIPHBIX
MEXaHH3MaX, ITPOTEKAOIHX B OpraHH3Me YelIOBeKa,

— (opmMupoBaHHe Yy OOYYarOIIMXCS 3HAHHH O OHOJOTHH KIETKH II0 OTHOINEHHIO K
3a00JIeBaHI IM YeJIOBEKA,

— OCBOEHHE IIpeJCTaBIeHHI, ITOJX00B H MeTOJ OB COBPEMEHHOH I'eHETHKH YEJIOBEKa,

— qJDpMIIpDEElHIIE 3HAHHH O Pvﬂ-[DI‘DDﬁPHBHH H KISHCHHBIX ITHKIIAX ITAPA3HTOB HCIIOBCKA,



— JPA3BHTHC Y Dﬁ}"LIElIGH_HIKCH HABBIKOB YVH1dCTBOBATE B DﬁEWEHIHI BOIIPOCOB H JHCKYCCHH
ITO TEMaM JHCITHITITITHBI |

— qJDpI'vﬂIpGEElHIIE Y Dﬁ}"LIElIDH_HD{EH METOOOJIOTHHUECEKIIX H  MCTOOIHUCCEKIIX  OCHOB
OHOIIOTHYECKOI'0 MBIIIJIEHHS H CCTCCTBCHHO-HAYUIHOI'O MHPOBO33PCHIA,

— (opMIpoBaHHE y 00 YYAOIIHXCS HABBIKOB PaOOTHI ¢ HAYYHOI JTHTEpaT yPOI,
— (popmMrpoBaHHE y 00 YYAFOIIMXCS HABBIKOB OOIIEHHS B KOJUIEKTHRBE.

Il.1anupyemble pe3ybTaThl 00YUeHHA 0 JUCHHILIHHE:

B pesymbTare H3y4YeHHS IPOrpaMMBbI JHCIIHIUIHHBEI ¥ O0Oy4aromerocs (pOpMHPYIOTCS CIIeIYIOIIHE
KOMITETEHI[HH:

- yHHBepcanbHbIe KomreTeHInH (YK): VK-1 (VK-1.1)

- obmenpodeccHoHanbHble KomMieTeHHH (OIIK): OITK-5 (OIIK 5.1, OIIK 5.2, OIIK 5.3)

2. MECTO JUCIHHUIIJIMHBI B CTPYKTYPE OFPA30BATEJILHOHN ITPOT'PAMMBI

JucimromiHa «bronornsy BXoHuT B briok 1 «J{HCIMITIHMAHEL (MOIYIH)» Y4eOHOT0 IIaHa 10
crierarbHOCTH 30.05.03 Memgmmuckas KHOepHETHKA, B €r0 003aTeIbHYIO YacTk.

,HIICI_HIHJ]IIHE], H3Y44CTCA Hda OCHOBC PdaHCC OCBOCHHBIX JHCITHILUIHH WE@HGFD IlIIaHA.

—  XHMHS 3HAaHHS KJIACCOB XHMHYECKHX GGE,IIIIHEHI[[UI: BHIBI XHMHUYECKHX CBS3EH
I[IICI_HIHJ]]IHE], oOecIrieyHBacT H3YVUCHIIC ITOCIICA YEIOIIIX JHCITHITIOH WE@HGI‘G ITIIaHAa.:

— T'HcTOmorus, I TONOrHs, SMOPHOJIOIH S
—  buoxumig

—  (DapMaKOIOrHs

— HopmanpHasg (pH3HOIOTHS

— I'urmveHa H 5KOIOrHA

— llaTtomornyeckas aHaTOMH S

—  MuxpoGuomnorns

—  SHIOKPHHOJIOTHS

—  HWHdekipionHbIe 60NIe3HA

— MepguiiHHcKaqd reHeTHKA



3. TPEBOBAHUA K PE3YJIbTATAM OCBOEHHMA /IMCIHHUITJIMHBI

B pe3ynprare 0CBOSHHS ITPOrpaMMbl JHCIIHITIHHEI Y 00Y4aroIerocs (OPMHPYIOTCS CIEIVIONHE KOMIIETEHI[HH, YCTaHOBIEHHBIE ITPOrPaMMOit

CIICIITATIITCTA.:

Koa 1 HaMeHOoB aHHe

ILnanupyemble pe3yJbTaThbl 00yueHUA (IIOKA3aTeIH IS

O11eHOYHBIE CPeICTRA,

Koa n HanmeHoBaHue MJIK OBepAIoIINe pe3yabTaThI

KOMITeT eHIIH i | OlleHHBAHHSA) P OBePAIOIIIIIE pe3y
oDyueHus

YK-1. CniocoGeH YK-1.1 IIpoBoguT KpUTHUECKHIT | 3HAET: Jis Tekymero koutpoud: T3, KB

OCYILIECTBJIATE aHaJIH3 MPOOJIEMHOM CHTYAIlHH H | - OCHOBBI YUEHHA O KJIETKE, CTPYKTYPHO-( YHKIHOHAILHYIO

KPUTHUECKHI aHAJTH?3
POOIEMHBIX CHTYaLHH
Ha OCHOBE CHCTEMHOI'0
moaxona, BeIpadaThBaTh
CTPATErHIO IEHCTBHH.

(opMyNHPYET OLIEHOUHBIE
CY/KIEHHA.

OpraHH3allHIO KICTKH, (1]IIBIII{D-KIIMIIIIECI{IIE, MOJICKVIIAPHEIC
IHPpOOECCEI, MPOTCKAKITHE B KJIICTKE, COBPCMCHHEIC HAIIPABJICHHA B
H3YUCHHH KJIE€TOUHOH OHOJIOTHH, IPHHIHITEI H MEXAHH3MbI
KIICTOYHBIX IPOLCCCOB.

-IIOAX0OBI H MCTO BI CDEpEMEHHDﬁ I'CHECTHKH YCIIOBCKa

- MHDFDDGPH?IIE [TAPA3HTOR HCIIOBCKA

J1sl IpOMEXKYTOUHOH aTTEeCTaI[HH:
KB

YMEET:

c(OpMYIIHPOBATh H MPENCTABHTEL PE3YILTATHI MPOR EJIEHHOTO
aHaJIH3a HAYUHOMH JTHUTEPATYPhL, BECTH NYOJIHUHYIO JHCKYCCHIO H
OTCTAUBATh CBOH CYAJIEHHA I10 PoOIeMaM 0 HOJIOTHH.

Jng Texkyiero koutpond: KB, /I

JIs1 IPOMEKYTOUHOH aTTeCTalHH:
KB

OIIK-5. CriocobeH K
OpraHH3aLHH H

OCYILEC TBIIEHHIO
MPHKJIAAHBIX H

Ip aKTHYECKHX ITP 0EKTOB H
HHBIX MEP OITPHATHII I10
H3YYEHHIO H
MOJIEHPOBAHHIO (PH3HKO-
XHMHYE CKHX,

OHOXHMHYE CKHX,
(PH3HOIOIHYE CKHX

ITP OLIEC COB H ABJIEHHIA,

TP OHUCX OJIANIHX B KIIETKE
yelI0BeKa

OIIK-5.1. IInanupyet
IPHKITATHBIE H MPAKTHUECKHE
IPOEKTHI H HHBIE MEPOIIPHUATHA
110 H3YUEHHIO H MOJIETHPOBAHHIO
(pH3NKO-X HMHYECKHX,
OHOXHMHUECKHX,
(pH3HONOrHYECKHX TPOLIECCOB H
SIBJIEHHII, IPOUCXOAIIUX B
KJIETKE YeJIOB eKa

3HaeT:

- COBpeMeHHBIe HHPOPMAIHOHHEIE OHOIOr padHIeCKIHe
PECYPCHL, cofiep&alipe HH(OPMAIHEO O COBPEMEHHBIX (PH3IHKO-
XHMHYECKHX, OHOXHMHYECKHX ITPOIleccax H ABIIEHHIL,

IIPOHC XOIAIINX B KIIETKE UeTOBEKA, O QYHIAMEHTATBHBIX H
IIPHEIAHBIX HAIIPABIEHH AX B H3yUeHHH OHOJIOTHH.
-OCc00€HHOCTH KOMIUIEKCHOI HH(pOpMaIHOHHOI 0a3bl,
HeoOX0oUMOH 11 padoThl C HAYUHOH JIUTEPATYPOH B 00J1aCTH
H3yUeHHA OHOJIOTHH.

Jnd Texyiero koutpond: T3, [
JUI IPOMEKYTOUHOH aTTECTAIHH:
KB

YMEET:

- OOpabaThBAaTE H AaHAJIM3HPOBATh HCTOUHHKH, HEOOX O[] HMBIE JIJId
H3yUeHHA GHOJIOTHH. HaxoqUTE peleBaHTHYIO HAYVUHVIO

HH( OpMAaLIHIO B ANEKTPOHHBIX KaTanorax 1 Ha IopTaliax BeJ[VIIHX
OHOJIHOTEK H APYTHX 3JIEKTPOHHBIX HAYYHBIX 0a3ax J1aHHBIX.

Jng Texkyiero koHtposs: T3, KB,
1

J1s1 IpOMEKYTOUHOH aTTEeCTaI[HH:
KB

OIIK-5.2. OprasusyeTt H
OCVILECTBIIAET pPeaTH3aIHIO
NPHKITATHBIX H NPAKTHUECKHX

3HAaeT:
- IIpHHIHIIBI OpTaHU3aHH NPHKIAIHBIX H MPaKTHYECKHX
POEKTOR 110 H3YUEHHIO H MOJIETHPORAHHIO (PH3HKO-XHMHUECKHUX,

Jng texyiero koutpond: KB, I

JIs1 IpOMEKYTOUHOH aTTECTaI[HH:

5




POEKTOB H HHBIX MEPONPHATHI
110 H3YUEHHIO H MOJIETHPOBAHHIO
(pH3UKO-X HMHYECKHX,
OHOXHMHUECKHX,
(pH3HOTOTHUECKHX TIPOLIECCOR H
SIBJIEHHIL, IPOHCXOIAIIHX B
KJIETKE YEJIOB EKA.

OHOXHMHUECKHX, (bIIBIIDHDFII[IEEHHH IIPOLHECCOB H ABJIEHHII,
NPOHCXOOANIHX B KJICTKE HCJIOBCKA, B TOM HHCIIC B o0J1acTH
I'CHCTHKH YCJIOBCKA.

KB

YMEET:

-OpraHu30BbIBATh H OCVINECTBIIATh AEATENLHOCTD, HEOOXOAUMYIO
I peai3aliii IMPOEKTOB M0 MOZEIHPORAHHIO () H3HKO-
XUMHYECKHX, OHOXHMHUYECKHX, (PU3HOJOTHUECKHX IIPOIIECCOB H
ABJICHHIL, POUCXOAAIIHX B KIETKE YEIOBEKA, B TOM YHCIIE B
00JIaCTH reHETHKH YEIOBEKA.

Jng Texkyiero koHtposs: T3, KB,
C3, 1

J1sl IpOMEXKYTOUHOH aTTEeCTaI[HH:
KB

OIIK-5.3. KOHTPOIHPYET H
KOPPEKTHPYET peasin3aliHIo
IIPAKTHUYECKHX MPOECKTOR H HHBIX
MEPOINPHATHIH 0 H3YUEHHIO H
MOJIETHPOBAHHIO (PH3HKO-
XHUMHUYECKHX, OHOXHMHUYECKHX,
(pH3HOTOTHUECKHX TPOLIECCOB H
ABJIEHHI, TPOUCXOALIHX B
KJIETKE UEJIOBEKA.

3HAET:

- OHOIIOrHYECKYIO CYIITHOCTE ITPOIE CCOB, ITPOHCXOAIIIX B
AKHBOM opranmsme. CTpoeHHe H OHOIOTHYeCKYI0 POIb
HYKJIEHHOBBIX KHCIOT B XPaHEHHH H PeaTH3aI[HH
reHeTHYeCKOH HH(OpMAaIlHH, CTPYKTYPHO-QYVHKIIHOHAILHYEO
OpTraHM3aIHI0 KIeTKH, (PH3NKO-XHMHUYECKHE, MOTEKYIAPHbIE
IIPOLIE CCHI, IIPOTEKAIOIIHE B KIETKE, COBPEMEHHEIE
HaIlpaBIIEHHT B H3YUeHHH I'eHETHKH YelIOBeKa, KH3HEeHHEIE
I[HKIEI H MEeTHIMHCKOE 3HAaUeHHe TTapa3HTOR YelIOBeKa

Jis Tekyniero koutposd: T3, KB,
C3, A

JUI IPOMEKYTOUHOH aTTECTALlHH:
KB

YMEET:

- HCIIOJIb 30BaTh MeTO/ bl 00paboTKH HH()OPMAITHH [ITI1
KOHTPOILA H 00pabOTKH IIPOIECCOB B OMOIOIrHUECKHX
CHCTeMAX.

- IIPeICTAaBUTh PE3YILTATHl aHAN?3a, IIPOBEIEHHOIO B paMKax
IIPOoeKTa I10 H3YUEHHI0 (PH3HKO-XHMHUECKHX, OHOXHMHUYECKHX,
(pH3HONOTHUECKHX TIPOLIECCOR H ABJIEHHH, MPOUCXOAIIHX B
KJIETKE YEIOBEKA B paMKaX JOKIAIA B Kypce « BHOIOTTILD).

Jns Tekymero koutpoad: 13, KB,
/

J1s1 IpOMEKYTOUHOH aTTEeCTaI[HH:
KB




4. COJAEPKAHHUE  JINCHHUIIJIMHBLBI, CTPYKTYPHPOBAHHOE I1O TEMAM
(PA3J/IEJIAM) C YKAZAHUEM OTBEAEHHOI'O HA HHX KOJ/IMYECTBA
AKAJJEMHYECKHUX YACOB 1 BUJ1OB 3AHATHU

4.1 OO0ObeM HUCHHIIMHBI B aKaJeMHYeCKHMX 4YacaX, BbUIeJIEHHbIX HAa KOHTAKTHYIO padory
00YJAIIIXCA ¢ NPenoJaBaTeJeM H HA CAMOCTOAT e/JIbHYI0 BHEAYTHTOPHYI0O padoTy 00YJarommxcs

TpyaoeMKOCTE KoJH4ecTBO YacoB
Buj yuedHoil padoThI ® Kype 1
aKaJeMH4ecKHX
— cemectp 1 cemMecTp 2
KoHTakTHast padoTa 00y4aroniuxcs ¢ npernojaparejemM 90 yac 54 ac 36 YACK
(Bcero)
3 HHX:
3aHATHA JEKIIHOHHOr 0 THIIA 30 yac 18 yac 12 yac
3aHATHA CEMHHAPCKOT0 THIIA 60 yac 36 yac 24 yac
CamocrofiTeJbHas BHEAYIUTOpHAasA padora (Bcero) 54 yac 18 yac 36 yac
IIpoMmexyTOUHAA ATTECTALIHA — SK3aMEH 36 yac 36 yac
Ob1mas TPYA0eMKOCTh JUCLIMILIHHBI 180 yac/5 3.e. 72 yac/2 3.e. 108 yac/3 3.e.
M3 uux Ha I1I1 10 yac 6 yac 4 yac

4.2 Cﬂ,[[Ep?RﬂHHE AHCHHIIJIHHBL, CTPYKTYPHPOBAHHOC 110 pa3dc/jJaM € YRKA3ZAHHEM OTBEACHHOI'0O Ha HHX
KOJIHYECTBA AKaJeMHYeCKHX YacoB H BHAOB 3aHATHH

KoHTakTHasa pabora, akageM. 4
HauMeHOBaHHE CaMocTosTeTbHas I3 HHUX HAa
3aHATHA 3aHATHA BHeayJHTOpHas Bcero
PasACIOB AHCIMILTHHERL 1 b inonHOr 0 CEMHHAPCKOr 0 pabora o
THIIA THIIA

Kypc 1 cemectp 1
Pasnen 1. bBHOITOrHA KIETKH
biok 1. CtpoeHme
KIETKH, MaTPHUHEBIE 6 12 6 24 2
ITPOIECCEI
biok 2. M eMOpaHHbIE
TpOIECCH 6 12 6 24 5
bnok 3. IIpo1eccrr B 2
ITHTOIUIA3ME 6 12 6 24

Bcero 3a cemectp 18 36 18 72 6
Kypc 1 cemecTp 2
Paznen 2. [ eHeTHKA 6 12 18 36 2
UelIoBeka
Pasznen 3. Memopmckad 6 12 18 36 2
ITapa3HTOIOT I
IIpoMexxyTouHAA ) ) ) 36 -
aTTecTanida (AK3aMeH)

Bcero 3a cemecTp 12 24 36 108 4

HTOI'O 30 60 54 180 10




4.3 Temaru4ecknil ILIAH 3aHATHII JIEKIIHOHHOI0 THIIA (110 ceMecmpam)

IlepeyeHns KOI0B OneHOUYHEBIE
e HaumeHoBaHKe TeMbI Yacsl KpaTrkoe coaep:KaHHe 3aHAT HA (l)ﬂpMiI[;[E::I:IhD{ B o ;Il:;ﬂ-ﬂhl
10311 3AHATHSA
npoiecce TeKYIIero
OCBE O¢HHS TeMbI KOHTPO0.JIA
Kypc 1 cemecTp 1
Pasznes1 1. BHOJIOrHA KJIeTKH
1 Tema 1.1. CoBpemeHHaA 2 CoBpeMeHHasA KJ1eTouHada TeopHsa. Oco0eHHOCTH CTPYKTYpHOiH opramizaiu ripo- 1 | YK-1.1, OIIK-5.1 | T3, KB
KJIETOYHAA TEOPHA. 3YKAPpHOTHYECKOH KIIETKH. XHMHYECKHH cOcTaB KIIETKH. OCHOBHbIE KJ1acChl
OpraHszai OHOOp raHHYECKHX MOIEKY]T B KI€TKE, aMHHOKHCIIOThI, ITEITTHIbI, OEIKH, YITIEBOJIBI,
3YKApHOTHYECKOH KIIETKH. MOHOCaxXapH7pbl, OJIHIOCaxapH/bl, MOJIHCaxapHIbl, HY KJIEOTH/bI, HYKIJIEO3H]IbI,
HYKJIEHHOBbIE KHCJI0ThI. OpraHe/uibl 3yKapHOoTHYeCKOH KIeTkH. O0mas Mop hoorHa
KieTouHoro Aapa. CtpoeHHe AnepHoi obomoukH. TpaHcrmop T B/H3 Afpa.
MounexynapHoe ctpoeHHe JIHK. YpoBHH opraHHzaliHH Xp oMaTHHa, 3YXpOMaTHH H
re TEpPOXp OMaTHH, XPOMOC OMHbIE€ TEPPHTOPHH, CTPYKTypa XpOMOCOM B MeTadase.
CTpoeHHe AApLINIKOBOIO OpraHH3aTopa, CTPOEHHE H (Y HKLIHH APhIIIKA.
2 Tema 1.2. CTpyKTypa reHa. 2 Ctpoenne JJHK. CTpyKTypa reHa 5yKapHOT. Peryisaia TpaHCKPHITLIHH: ITp OMOTOP, YK-1.1, OlIK-5.1 | T3,KB
TpanckpHrmiya PerviHkariis perpeccop, akTHBATOP. DTHreHeTHYeCKHE MoJIH(pHKAI[HH: MeTH/IHp oBaHHe JIHK M
JIHK. MyTareHes. MoHpHKaLHA rTHcToHOB. Permkaria JJTHK. OcHoBHBIE STaribl, p eIUTHKALIHA ¥
3YKapHOT. THIBI MyTareHoB. MexaHH3Mbl MOJIEKYJIAPHOH p ernap al[HH.
3 Tema 1.3. IIymH cHHTE3A, 2 MPHK: cTpoeHHe, rpollecCHHT, TPaHCIIOPT B LIHTOIUIa3My. PHOOCOMBI, cTpoeHHE, YK-1.1, OlIK-5.1 | T3,KB
IPOLIECCHHTA H P acIIp eeIeHHA CHHTE3, TPAHCIIOPT pHOOCOM B LIHTOILTIA3MYy. OTarlbl TPaHCIALIMH: HHHLIHALIHA,
Oelka B KJIIETKE. 3JIOHTALIHA, TEPMHHALHA. TpaHCHIALIHA- MHIIEHb aHTHOHOTHKOB. MeXaHH3MbI
aZipec OBaHHA H ITy TH TP aHCTIOP THPOBKH O€JIKOB B KJIETKE. BemKi- 1mariep oHsbl,
(hoJTHHT OEJIKOB.
4 Tema 1.4. CtpoeHHe H 2 CTpoeHHe H OHoNorHYecKasa (PyHKIHA KJIeTOYHOH MemMOpaHbI. JIMITHIHBIH cocTaB YK-1.1, OlIK-5.1 | T3,KB
OHoIorHYecKaa (PyYHKLIHA MemOpaH. CBoficTBa H (PYHKLIHH OHoTorHyeckHx MeMOpaH. MemOpaHHbIe OeNKH.
MEMOp aHbI, TPAHCIIOPT Yep €3 I'miKokanHkce. THITbI TpaHCIIoOpTa vep €3 MeMOpaHy: aKTHBHBIH H ITacCHBHBIH
MeMOp aHy, HOHHbIE€ KaHaJbl H TPAHCIIOPT. DNEKTPHYECKHE ¢ BOHCcTBa MeMOpaHbl. KItoueBble HOHbI KIIETOYHOMH
MeMOp aHHbIH ITOTEHLIHA. CHrHaNH3alMH. CTPYKTYpa H Kiac CHHKALIHA HOHHBIX KaHaJI0B. T ormoJorusa 1
(PVHKLIHA HOHHBIX KaHal10B. MeTopl HeclleqoBaHHA HOHHBIX KaHaloB. [ToTeHIHa
IEHCTBHA B HEHPOHE H KapJHOMHOLJHTE.
5 Tema 1.5. PeriertropHas p olib 2 PerieriropHas poJib ruiasMasieMMbl. OOIHe MPHHLMITEI BHY TP HKJIETOYHOH YK-1.1, OlIK-5.1 | T3,KB

I'LTa3 MaJICMMBI. H}”IH Trcpeaatif
CHI'HaJIAa.

CHrHaIH3aLHH. PasHOBHAHOCTH peLienTopoB (MemOpaHHbie, GPCR, THp03HHKHHA36I,
HHTETPHHBI, JTHTaH/I-YTIp aBJIAeMble, BHY TPHKJIETOYHbIE PELIENITOPbI). I Ip HHIHITHI
aKTHBALIHH P ELIENITOPOB. belKH BHY TP HKJIETOYHOH CHrHaIH3aL[HH: KHHa3bI,
(ocpaTaspl, G-0ekH. BTopHYHBIE Mec ceHITKephI-Malble MOJIEKYJIbI. [IpHMephI
HapyIIE€HHH B pery JIALIHH I1p OBEJEHHA CHIHAJIA B KIIETKE.
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6 Tema 1.6. Perjertrop- 2 Ctpoenne H ¢pyHxkIHH JI1C, KT', JIH30coM, T1ep OKCHCOM. JHIOLTHTO3 H 3K30L[HTO3. YK-1.1, OIIK-5.1 T3, KB
OT10CP €I0BAHHBIH 3HOLIHTO3. Perierrrop- orocp €0BaHHBIH SHOLIHTO3. MexaHH3MbI (POPMHPOBAaHHA BE3HKY JI.
BHyTpHKI€ TOUHBIH benkH okafviieHHA. BHY TPHEKJIETOUYHBIH BE3HKYJIAPHBIH TP aHCTIOPT. BHEKIETOYHLIE
BE3HKY JIAPHbIH TPAHCIIOPT. BE3HKY JIbl.
7 Tema 1.7. IJHTOCKENET KIIETKH 2 THIbI H GYHKIH IHTOCKEJIETHBIX OeNKOB B KileTKe. CTpoeHHe capKoMepa, YK-1.1,0IIK-5.1 | T3,KB
H BHEKJIETOYHBIH MaTpHKC. COKpallleHHEe MbIIII€YHOI0 BOJTOKHA. KOMITOHEHTbI BHEKJIETOYHOTO MAaTPHKCA:
Oa3anbHasA namMHHa, 0enkoBbIil coctaB BKM, o6pa3zoBaHHe O0€lIKOBBIX KOMILIEKCOB H
TTOJTHMEPHBIX € €TEH.
8 Tema 1.8. CTpyKTypa H 2 TeopHA MpoHCcX0ANeHHA MHTOXOHAPHIL. CTpyKTypHasA opraHizaima MHToxXoHapHil. | YK-1.1, OIIK-5.1 | T3,KB
()VHKI[HH MHTOX OH/JPHI. MuroxonapHaneHad JJHK. @yHKITHH MUTOXOHAPHH. MHTOXOHAPHH H MEXaHH3MbI
ATIOITTO3. KJIeToYHOH rHOeIH —aroriro3, Hekpo3. ITyTH 3amnycka armorrroTHiIeckoil rHdenH.
Kacriassl.
9 Tema 1.9. KneTouHbIH 1THKI. 2 KnetouHsIil 1K, (pa3bl KileTouyHoro 1HKIa. MHT0o3. CTagHH MHTOo3a. Perynaips YK-1.1, OIIK-5.1 T3, KB
KJIETOYHOr0 1HKJIa. KOHTp olbHbIE TOUKH KJIETOYHOTO 1[HK/IA, HX aKTHBaLHA. CBA3b
MEXaHH3MOB P €ryJIALIHH KJIETOYHOTO I[HKJIA ¢ MpOoLieccaMH P eTUHKALIHH, arlorrrosa,
ayTo()arvi H OHKOreHe3a.
Bceero 3a cemectp 18
Kypc 1 cemecTp 2
Paznes 2. I'eHeTHKA YeJI0BeKA
10 | Tema 2.1. I'eHeTHKa YeNOBEKa. 2 IIpoekT reHoMm YenoBeka. KapHoTHIT yenoBeka, JTOKYChl H Xp OMOCOMHbIE YK-1.1, OIIK-5.1 | KB
CTpoeHHe reHoMa JeI0BEKa. KOOpJHHAaThl. XpOMOCOMHaA TeOpH:A HacJe ¢ TBeHHOCTH. I JoHATHE My TaLIHH,
B3aHMopelicTBHE I'€HOB. Kiac cCH(PHKALHA My TaL[HIH 110 THITaM, 110 JeHCTBHIO, 10 Hac 1€ 0BaHHIO.
DaKTOPhI 3BOJIIOLHH. Hacnenc TBeHHOCTh H H3MEHYHBOCTh. OCHOBHbIE MOHATHA NEHETHKH YEI0BEKa:
(p€HOTHII, NEHOTHII, rarUIOTHIL, TIEHETP AaHTHOCTh. DYHKLIHH H CBOFCTBa I'EHOB.
BzarmopgeficTBHe reHoB. OCHOBBI IMOIYJIALIHOHHOH MeHETHKH: (paKTOPbI 3BOJIOLIHH,
reHeTHYeCcKHI Ipy3. STHreHeTHKa. MeTobl, HCTIONb3YEMbIE B TEHETHKE Y€I0BEKA
(reHealorHYecKHi, OJIH3HELIOBBIH, IHTOTNeHETHYeCKHIT, MOJIEKY JIAPHO-
LIHTONeHEe THYE CKHH, OHOXHMHYECKHI, TTOITY JIALIHOHHO-C TATHC THYEC KHIT).
11 Tema 2.2. BHomorHa 2 BpoxaéHHbie 3aboeBaHHA, CBA3aHHbIE ¢ Je(peKTaMH pa3HYHBIX KIETOUYHbBIX YK-1.1, OIIK-5.1 | KB
BPOJKJI€HHBIX 3a005eBaHHI cHcTeM. MHUTOXOHIpHaIbHbIE 00JI€3HH, MYKOBHCLIHI03, 00JI€3HH HAKOTUIEHHA H JIp.
12 | Tema 2.3. I'eHHaA TeparmHa 2 MoneKynapHble OCHOBBI M'€HHOI Tep armHH. YK-1.1, OIIK-5.1 | KB
Pazgen 3. MeaHIHHCKASA MAPA3HT OJIOT HS
13 3.1. OcHOBBI MEJIHLIHHCKOH 2 BHbI 5K0I0MHYECKHX B3aHMOJEHC TBHI- KOMMEHC aJIH3M, MY Ty aJIH3M, I1ap a3HTH3M. YK-1.1, OIIK-5.1 KB
Iap a3HTOJIOTHH BHonornveckHii (peHOMeEH Mapa3HTH3Ma. AJIalTTaLHsi ITapa3HTOB H p €aKLHH X03AHHa.
CoBpeMeHHas KJ1accH(pHKaIHA IMap a3HTOB B 3aBHCHMOCTH OT IM3HEHHOI0 LIHKJIA,
JIOKAJIH3 al[HH, BpEMEHH KOHTaKTa ¢ X03AHHOM. I1yTH H crioc 00bI 1p OHHKHO BEHHA
rapasHTa B Op raHH3M X03AHHA.
14 3.2. PazHooOpasHe rapasHTOB 2 [ ToHATHA: HHBa3HA, HHBa3HOHHAA CTaJH:A, X03A€Ba (OKOHYATEIbHBIIH, YK-1.1, OIIK-5.1 | KB

TP OMEKY TOUHBIH, OIMOIHHTEIBHBIH, pe3ep ByapHbIii). JKH3HEeHHBIH 1HKI Iap a3sHTa.

9




DopMHpoBaHHE MPHPOHBIX 0YaroB TP aHCMHCCHBHBIX OoJie3Hel yenoBeka, Iy TH
pacrpocTp aHeHHA H TP o (HIAKTHKH.

15 3.3. TTIpodHnakTHKA 2 Mepbl MOHHTOPHHI'A H I o(HIAKTHKH I1ap a3HTapHLIX 3a0oneBaHHI YeToBeKa. YK-1.1, OIIK-5.1 | KB
pacIipocTp aHeHHA rap a3HTOB
Bceero 3a cemectp 12

4.4 TeMaTHYeCKHII IIJIAH 3aHATHH ceMHHAPCKOro THNAa (I cemecmp)

P opma UaceL, IMepeuens MK, O1neHoYHbIE
IIPOReJeHUs MaTepHAJbI
No HaumMeHOBAHHE TeMbI B TOM (hopMHpPYEMBIX B
3AHATHA KpaTkoe cogep:Kanne 3aHATHA oIS
wn CEMHHAPCKOIO0 ARSI A nponecee TeKYIIero
P N Ha I1I1 OCBOEHHS TEMBI i
THIIa KOHTPOJIA
Kypc 1 cemectp 1
Pazgen 1. bHoJiorua KieTku
biok 1. CTpoeHHe KIETKH, MaTPHYHBIE ITP OLIECCHI.
1 IIpakTHYECKOE Tema 1.1. CtpoeHHe Afpa. 4 IIpoHcxoXKaeHHE KH3HH Ha 3emiie. CoBpeMeHHas KIeToYHasA YK-1.1,0IIK 5.1, | KB, T3
3aHATHE TeopHA. ILmaH cTp oeHHA TP 0- H SYKapHOTHYECKOH KJIETKH. MEeTOobI OIIK 5.2, OIIK 5.3
MHKP O CKOITHH, ITPHMEHAEMBIE JJIA H3YYEHHA KIIETOK H KJIETOYHBIX
CTPYKTYp. OpraHeUbl 3yKapHOTHYECKOH KIeTKH. CTpoeHHE Afpa.
SInepHasa obommouka. TpaHCIIOPT Yep €3 ANEPHY IO IMoPY. SAphINKO.
AnpeIMIKOBBIH opraHHzaTop. AnepHeie Tenblia. MonekymapHoe
ctpoenre JIHK. ¥poBHH opralHsal[HH Xp oMaTHHa, 5YXpOMaTHH H
reTEPOXpPOMAaTHH, XpP OMOCOMHbBIE TEPPHTOPHH, CTPYKTYpa Xp oMOCOM
B MeTadase
2 CemHHap Tema 1.2. Perymaipa 4 CTp O€eHHE I'eHa 5YKapHOT. Pery I 5KCIIp ecCHH MeHOB. Y POBHH YK-1.1,OIIK 5.1, | KB, T3, 1

SKCIIPEC CHH I'€HOB.
PervmHKara H perapariHs.
MyTareHes H 3allHTHbIE
MEXaHH3MbI KJIETKH

PETryIHALHH 3KCIIP ECCHH M'EHOB 3yKapHOoT. CXemMa peryiaiHH
TPAHCKPHIIL[HH I'EHOB 3YKApHOT. JIaKTO3HBIH OTIEp OH H

TpHITTO (paHOBBIH ortep oH. MexXaHH3MbI STTHMEHETHYECKOH
PEryALHH: MOAH(HKALIHH MHC TOHOB, MeTHIHpoBaHHe JIHK.
Perynsipisa rpol{eccoB TPaHCKPHIILIHH, CITUTaHCHHIa H TPaHCJIALTHH.
TpaHCKPHITIHOHHbIE (PAKTOPBL.

MexarsM pervHkaipH JJHK. OcobeHHOCTH perTHKaL[HH
TEJIOMEPHBIX pafioHOB. MexXaHH3MbI KOPPEKIL[HH OIHO0K
peruHKal M. M exaHH3MbI p ef1ap aliHH. 3HaYeHHE OITHOOK CHCTEMDI
perapariH B pa3BHTHH IMaTOJIOTHH. KaHI1EpOreHes H OHKOI€HbI.
CBA3b KaHLIEpOTEHE3a H MyTareHesa. MyTareHes H 3alllHTHLIE
MEXaHH3MbI KJIETKH (poJieBas Hrpa).

OIIK 5.2, OIIK 5.3
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IIpaKkTHYecKAs MO/ 0T OBKA:

Buybl paboT, cBA3aHHBIX ¢ OyayieH rpodeccHoHaIbHOH
TeATENIBHOCThIO:

- KpHTHYECKHI aHaJIH3 rpoOineMHO CHTYalHH

3 ITpakTHYeckoe Tema 1.3. CuHTE3 Oenka. 4 OcHoBHas forma MonekysapHoi 6HonorvH. Turel PHK. Ctpyktypa | YK-1.1, OIIK 5.1, | KB, T3, [
3aHATHE DTarbl TPaHCJIALHH. B tom @ unpoueccHHr MPHK. Hekomupyrompe PHK. CHHTe3 Oenka B OIIK 5.2
[TocTTp aHALHOHHBIE YHCIIE | KJIETKE. DTarbl HHHIHALIHH, 3JIOHTal[HH H TEPMHHALIHH TP aHCJIALHH.
H3MEHEHH:A OEIKOB. HaIIlll = ®axTopel TpaHcALHH. CHrHaJIbHBIE TI0CIEJOBATENBHOCTH B OENKax.
-2 KoTpaHc A1 poHHbBIe MogH(HKaLHH OenkoB. ITlarep oHBL
qaca  IlocTTpaHcIALIHOHHBIE MOJH(pHKALIHMH OeNKoB. TpaHcropT O€NIKOB B
KIIETKE.
IIpakTHYeCcKAS MO OT OBKA:
Buybl paboT, cBA3aHHBIX ¢ OyayieH rpodeccHoHaIbHOH
NEATENBHOCTRIO:
- KpHTHYEeCKHI aHaJIH3 [Ipo0ieMHOH CHTYaLHH
-CHHTe3 0eJIKa KaK MHIIEHb /1)1 aHTHOHOTHKOB
Bbaok 2. MemOpaHHEBIE MPOIIECCHI
4 IIpakTHYECKOE Tema 2.1. CtpoeHHe 4 Ctp oeHHe MeMOpaHbl, THITHAbI MeMOpaHbl. CHHTE3 H MeTa00JIH3M YK-1.1,OIIK 5.1, | KB, T3, 1
3aHATHE MeMOpaHbl, TPaHCIIOPT Yepes3 B Tom = memOpaH B KneTke. TpaHcIopT depe3 MeMOpaHy, THITbI OIIK 5.2
MemMOpaHy. MemOpaHHbIH YHCIIE | TPaHCIIOPTEPOB. AKTHBHbBIH H ITacCHBHBIA TpaHCIIOpT. Pacyer
MO TEHLHAJL Ha IIII = paBHOBecHOro NMoTeHIHaNa I HoHOB K+. IToTeHI[Ha rokos.
-2 IToreHiHan fgefc TBHA HEHp oHa. I loTeHIHaN 1eHCTBHA
qaca COKPaTHTEIBHOTO H IEHCMEHKEPHOr 0 KapIHOMHOLHTOB.
IIpakTHYecKAasl MOAT OT OBKA:
Buyp1 pabor, cBA3aHHBIX ¢ Oyaymieii rpodeccHoHaIbHOH
IEATENBHOCThIO:
- KpUTHYECKHH aHaJIH3 MpoO0IeMHOH CHTY aLlHH
_ | - MEXaHH3MBbI ITepefaiH HEPOBHOI O HMITYJIbCa
5 IIpakTH4eckoe Tema 2.2. PeLermpsa H 1 THITbI PELIENTTOP OB, MEXaHH3MbI aKTHBALIHH peLIETTOPpOoB. CHCTEMBI YK-1.1 OIIK 5.1, KB, T3, /]
3aHATHE I1p OBETEHHE CHIHAlla BHYTPH riepeavYH CHIHajla BHYTPH KIIETKE- BTOPHYHbIE MECCEHIAKEDPBI. OIIK 53
KIIeTKH S peKTopHbIE CHC TEMBI.
I IprMepe! Iy TEH MepemavH cCHrHaaa H HX B3aHMO/IEHC TBHA:
peLIernTophbl AHAepManbHoro (axtopa pocta, perernrop TGF-B,
peuerrrop NOTCH H mp.
6 IIpakTH4eckoe Tema 2.3. JIH30COMBI, 4 CyOMHKP OCKOIMHYECKO€ CTP OeHHE OCHOBHBIX H CTI€LHAIbHbIX YK-1.1 OIIK 5.1, KB, T3, /]
3aHATHE ayTodparya. Be3sHKyIApHbIH opradHoHaos: OIIP, KI', nepokcHcoM. BakyomapHas cHcremMa paHHHX | OITK 5.2

Tp aHCIIOPT. BHEKIETOUHbIE

H IMO3IHHX SHoc oM. MeXaHH3MbI SHIOLHTO3a H 9K301[HTO3a.
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BE3HKY JIbI.

DopMHp 0BaHHE H Jerp afala JH30coM. AyTodarHs.

O0Opa3oBaHHEe BHY TPHKJIETOUYHBIX Be3HKYJL IIyTH TpaHcriopTa
BE€3HKYJI BHYTPH KJIeTKH. I IprMepsl BHeKIIETOUHbIE BE3HKYJIBI. POJIb
MeMOpPaHHbBIX CTPYKTYP B MEKKIETOUYHOH KOMMYHHKALIHH.

Bbaok 3. [Iporeccel B IHTOILTA3ME

~

IIpaxkTHUECKOE
3aHATHE

Tema 3.1. IITHTOCKETET KIIETKH.
BHEKIIETOYHBIH MAaTPHKC.
MeXKTeTOYHbIE

B3aHMOJEHC TBHA.

CTpyKTypHbIe O€NKH H LIHTOCKENET KJIETKH. CTp OeHHE H P OJib

MaKp 0, MHKPO H TP OMEKYTOUHBIX (pHaMeHToB. BHeEKIeTOUHBIH
MAaTPHKC, OCHOBHbIE OENIKH, P 0Jlb B JKH3HEIEATENbHOC TH KIETKH.
MeKKIIETOYHbIE B3aHM O eHCTBHA: TUIOTHBIE, aJIT€3HBHbBIE, 1[E/IEBbIE
KOHTaKThI, JIECMOCOMBI, CHHAITTHYECKHE COe/IHHEHHA. Polb
LIHTOCKENETa B MEKK/IETOUHBIX B3aHMOJIEHCTBHAX. 3HaYEHHE
HApPYIIEHHIT CTPYKTYPhI LIUTOCKEJIETa B Pa3BHTHH I1aTOJIOTHIA.
BHeKIe TOUHbBII MaTpHKC: CTPOEHHE, COCTaB, (PYHKLIHH.

YK-1.1, OIIK 5.1,
OIIK 5.2

T3, KB, ]I

IIpaxkTHUECKOE
3aHATHE

Tema 3.2. OYHKIHOHHP OBaHHE
MHTOXOHIPHH. BapHaHThI
arrorrro3a. OCHOBBI KJIETOUHOTO
MeTal o3 Ma.

BHyTpeHHAsa MemMOpaHa MHTOXOHAPHIL. TpaH3HTOPHBIE IMOPHI.
BHoreHe3 H fierpamarisa MHTOXOHApHI. Mutodanisa. BHyTpeHHHIA
Iy Th aKTHBALHH ar1orro3a. OCHOBbI KJIETOYHOI0 MeTab0JIH3MaA.
PeaxipH aHabom3Ma H KaTa0oJI3Ma. D Tarbl TKAHEBOTO JbIXaHHA.
IIpoaykima H cHHTe3s AT®. DIeKTp OH-TPaHCITIOp THaA CETh.
TpamsuTopHbIe ropel. Ponb AT® B knetke. CriocoObl 00pa3oBaHHA
AT®. bBHOXHMHYECKHE OCHOBBI OKHCIIHTEITBHOTO
(pocpopHIHPOBaAHHA.

YK-1.1, OIIK 5.1,
OIIK 5.3

KB, T3, 11

IIpaxkTHUECKOE
3aHATHE

Kypc 1 cemectp 2

Tema 3.3. Muto3. PerymaLpa
KJIETOYHOTO 1[HKJIA.

Bcero 3a CEMECTP

B Tom
qHCIIe
Hallll

qaca

36 13
HHX Ha
III6
JacoB

CTaHH MHTO03a. XapakTepHcTHKa (a3 MHTO03a. OpraHH3aLHa
BepeTeHa JieneHHA. Oco0eHHOCTH MHT03a KHBOTHOH KIETKH.
Perynsipa KJIeTouHoro IHKiIa. OyHKI[HOHHP OBaHHE KOHTPOJILHBIX
TOUEK KJIETOYHOr0 1HKIa. HapymeHHd p eryIAiHHe KJIETOYHOr0
I[HKJIa B OITYXOJIEBOH KIIETKE. MeH03, OTIHYHA MeHOo3a 0T MHTO34a.
Peryaipsa KJIeTOUYHOro LHKIIa IIPH MEHO3E.

IIpakTHYecKas MO OT OBKA:

Buyp1 pabor, cBA3aHHBIX ¢ Oyaymieii rpodeccHoHaIbHOH
IEATENIBHOCThIO:

- KpUTHYECKHH aHaJIH3 MpoO0IeMHOH CHTY aLlHH

- MEXaHH5Mbl KaHICp OI'cHES a

YK-1.1, OIIK 5.1,
OIIK 5.3

KB, T3, 11
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Pazgea 2. I'eHeTHKA YeIOBeKaA

10 | IlpakTH4eckoe Tema 4.1. KnaccHueckas 4 I"eHoTHII, (PEHOTHII, HACIEACTBEHHOCTh H H3MEHUYHBOCTh. 3aKOHBI YK-1.1,OIIK 5.1, | KB, T3, 1
3aHATHE reHETHKA. B tom @ MeHnend XpoMocoMHas TEOPHA HaCJIENCTBEHHOC TH. OIIK 5.2, OIIK 5.3
yHcine | MoJekypHbIE OCHOBBI HSMEHYHBOCTH. Kp OCCHHIOBED.
Hallll = 3akoHOMEpPHOCTH HacJIEOBaHHA IIPH3HAKOB. AJIIEIBHOE H
-2 HeaJUIENbHOE B3aHM OJ1EHCTBHE I'€HOB.
yaca | IIpakTH4YecKasi MOJArOTOBKA:
Buyp1 pabor, cBA3aHHBIX ¢ Oyaymieii rpodeccHoHaIbHOH
IEeATENBHOCTBIO:
- KpUTHYECKHH aHaJIH3 MpoO0IeMHOH CHTY aLlHH
- TIPHMEPBI Bp 0/KJTEHHBIX 3a00J1€BaHHI, BbI3BaHHbBIX My TaL[HAMH Ha
XpOMOCOMHOM H M'€HOMHOM Y POBHE
11 IIpakTH4eckoe Tema 4.2. MeTobl 4 MeTopl H3y4YEeHHA HAcJIeqCTBEHHOCTH: LIHTOreHe THYE CKHI, YK-1.1,OIIK 5.1, | KB, T3, 1
3aHATHE HC CJIeI0BaHHA MeHETHKH MOJIEKY TAPHO-TeHeTHYECKHI H OHOXHMHYECKHI, reHeaIorHYecKHiA OIIK 5.2, OIIK 5.3
YyEeoBEKa. H OH3HELOBbIH. YHCI0BbIE HapyIeHHA XpoMoc oM. OCHOBBI
ITHTOTE€HETHYECKOI'0 aHAIH3A.
12 | IlpakmH4eckHe Tema 4.3. IlorynAaLHoHHaA 4 HMcronbe30BaHHE IMOMYJIALIMOHHOH MeHETHKH B COBP EMEHHOH YK-1.1,OIIK 5.1, | KB, T3, 1
3aHATHA reHeTHKA. JTHIreHeTHKA MemqHLHHe. [IoHATHE STTHreHeTHKH, MeXaHH3 MBI SITHMIeHe THY eCKOH OIIK 5.2, OIIK 5.3
HacJIeCc TBEHHOCTH. MecTO SIHIreHETHKH B CTPYKTYpE
H3MEHYHBOC TH.
Paznen 3. MeauuHHCKasA apasuToJaor i
13 IIpakTHiecKkoe Tema 5.1. deHoMeH 4 Knaccudukalpia mapasHTOB Ha  OcHOBaHHMH  skonorHueckux | YK-1.1, OIIK 5.1, | KB, T3, C3
3aHATHE riapasHTHsMa. 1lap asumiueckiie (pakTOpPOB, KHIHEHHOT O LIHKIIa, [IPHBEPKEHHOCTH X03AHHY H Jpyrux | OIIK 5.2, OIIK 5.3
I1p OC TEHIITHE. TIpH3HAKaX.
Hapasumuyeckux  npocmetingie, pasHooOpazHe. Apamop(ossl
TIPOCTEHIIHX, oDecreHBIIHE MHPOKOE  pacripocTpaHEHHE
BbI3bIBAEMbBIX HMH 3a0oneBaHHii. IIpefcTaBHTENH mMapa3sHTHYECKHX
TIPOCTEHIHX. RH3HEHHbIE LIHKIIbI [Mapa3sHTHYECKHX TP OCTEHIIHX.
14 | IlpakTHueckoe Tema 5.2. I'eTbMHHTOJIOTHA, 4 Hapazunuyeckiie naockue yeperi. OCHOBHBIE I €/ICTABHTEIH. YK-1.1,OIIK 5.1, | KB, T3, C3
3aHATHE apaxHO3HTOMOJIOTHAL. JRI3HEHHBIE 1HKIIBI LIECTO H TpemMaTol. [lapasunnideckile OIIK 5.2, OIIK 5.3

Hemamoost. OCHOBHEBIE TIPECcTaBHTENH. [ eoreIbMHHTEI H
OHOrenbMHHTBI. JKH3HEHHbIE LIHKJIbI IMapa3sHTHYeCKHX HEMAaTO/I,.
BonesHH, nepegaroniHecs YWiICHHCTOHOTHMH. Kite ujti, enil 1l 61ox11.
OCHOBHBIE Yep Thl JKH3HEHHBIX LIHKJIOB, Iep eHOCHMBbIE 3a00IeBaHHA
H METOJIbI IO (PHIAKTHKH.
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15 JIaGopatopHas Tema 5.3. TIpakTHKYM 4 JIaGopaTopHBIi rp akTHKY M. MHKpOCKOITHA ITap a3HTOB. YK-1.1, OIIK 5.1, | KB, T3, C3
paboTa Mapa3HTOB Yel0BeKa. 3 HHX OIIK 5.2, OIIK 5.3
2 Ha - IIPOBEZIEHHE MHKPOCKOITHH IMapa3sHTOB YenoBeka MHKPOCKOITHA
IIT BHY TPHKJIETOYHBIX ITap a3HTOB, KJIeeld, IEHTOUHBIX dep Bef,
KPYTIJIbIX YepBeii, cOCanbIIHKOB.
IIpakTHYecKAas MO/ OT OBKA:
Buybl paboT, cBA3aHHBIX ¢ OyayieH rpodeccHoHaIbHOH
IEATENBHOCThIO:
“H3y4YeHHe MHOTr0o00pa3H:A ITapa3HTOB YelIoBeKa, crioc000B 00p bOBI H
TP o(PHIAKTHKH Mapa3sHTapHbIX HHMEKI [HI.
Bcero 3a cemectp 24 13
HHX Ha
III14
Jaca

* Dopmot npo6edeHILA 3AHAM L CEMUHAP CKOZ0 ML

HPAaKnIYecKoe 3aHAne, ceMUHap, 1adopamopHan pabona, ¢ uMyIAYLOHHOe 3aHANIIEe, KILHUYeCKOe 3aHANIEe, HAVYHO-NPAKNNIYeCcKoe 3anANle, KpVeaslii CHION, MAachep-Kidacc,
KONMOKELIVM.
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4.5 Cogep:xaHHe BHeayYIHTOPHOI CAMOCT 0ATEJIbHOI PadoThbI

Ne
/11

TeMbI JUCITUTLIHHLI

KoaudecTBo
JACOB

Copep:xaHue
CAMOCTOATEJbHO padoThI

IlepeyeHn
HJK,
GopMHpPYeMBIX
B Mpoiecce
OCBOE HHS TeMbI

OLleHOYHEBIE
MATepHAaJbI
il 6 |

TEKYIHIETO
KOHTPDO.IA

Pasznen 1. bHoJiorua KJaeTKH

brnok 1. CtpoeHne
KIETKH, MaTPHUHLIE
MPOLIECCHI.

[ToAroToBKa K ayHTOPHBIM
3aHATHAM (mpopaboTKa
yueOHOTO  MaTepHana II0
KOHCIIEKTaM  JIEKUHA  H

 yueOHOH mrrepa’r}pf:)

PaboTa ¢ yueGHOI H HAYUHOH
JTHTEPATYPOH

[Toarotoeka YCTHBIX
IIOKJIAZIOB Ha 3aJjaHHLIE TEMBI

PaboTta C TECTaMH H
BOIpOCcaMH LIS
CaMOIPOBEPKH

YK-1.1, OIIK
5.1, OIIK 5.2,
OIIK 5.3

T3, KB, ]I

brnok 2. MemOpaHHEIE
POLIECCHI.

[ToAroToBKa K ayHTOPHBIM
3aHATHAM (mpopaboTKa
yueOHOTO  MaTepHana II0
KOHCIIEKTaM  JIEKUHA  H

 yueOHOH mrrepa’r}pf:)

PaboTa ¢ yueGHOI H HAYUHOH
JTHTEPATYPOH

[Toarotoeka YCTHBIX
IIOKJIAZIOB Ha 3aJjaHHLIE TEMBI

PaboTta C TECTaMH H
BOIpOCcaMH LIS
CaMOIPOBEPKH

YK-1.1, OIIK
5.1, OIIK 5.2,
OIIK 5.3

13, KB

bnok 3. IIporeccrl B
IIHTOILIA3ME.

[ToiroToBKa K ayJHUTOPHBIM
3aHATHAM (mpopaboTka
yueOHOr0  MaTepHaia IO
KOHCIIEKTAM  JIEKIHA  H
yueOHOHl JTUTEPATYpE)

PaboTa ¢ yueGHOI H HAYUHOH
JTHTEPATYPOH

[Toarotoeka YCTHBIX
IIOKJIAZIOB Ha 3aJjaHHLIE TEMBI

PaboTta C TECTaMH H
BOIpOCcaMH LIS
CaMOIPOBEPKH

PaboTa ¢ yueGHOH H HAYUHOH
JINTEPATYPOH

IToarotoeka YCTHBIX
IIOKJIAZIOB Ha 3aaHHbIE TEMBI

PabGoTta C TECTAMH H

BOIPOCAMH TS
CaMOIIPOBEPKH

YK-1.1, OIIK
5.1, OIIK 5.2,
OIIK 5.3

T3, KB, ]I

Pazgen 2. I'eHeTHKa
yeI0BeKA

18

[ToAroToBKa K ayJHTOPHBIM
3aHATHAM (mpopaboTka
yueOHOTO  MaTepuana 1o

KOHCIICKTaM JIEKLIHH H

YK-1.1, OIIK
5.1, OIIK 5.2,
OIIK 5.3

KB, C3, ]I
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yueOHOHl JTUTEPATypE)
PaboTa ¢ yueGHOI H HAYUHOH
JTHTEPATYPOH
Pabota ¢  TectaMH H
BOMPOCaMH TS
CaMOTIPOBEPKH
[TogroTopka K ayIHTOPHBIM
3aHATHAM (mpopaGoTka
y4eOHOTO  MaTepHana [0 VK-11 OIK
Pazgen 3. KOHCIIEKTAM  JIEKIHii M iy )
5 | MeaHIIHCKAA 18 | yueGHoil ﬂmﬂpm}m) 5.1, Ol:[h 5.2, KB, C3, ]
Hapasuroaoris PaGoTa ¢ yueOHOH H HAYUHOH OLIK 5.3
JTHTEPATYPOH
PaGoTa ¢ I{H(pPOBBIM aTIaCOM
Bcero 3a 1 cemecTp: 18
Bcero 3a 2 cemecTp: 36
Bcero 54
OoOpa3oBarte/ibHbIE TEXHOJI0THH, HCIIOJIb3Y€EeMbIe IPH H3YY€HHH JHCIHILIHHDL

1. TpagHiiHOHHEIE 00pa30BaTENLHEBIE TEXHOIOTHH.

2. HMHpopMaIiOHHBIE TeXHOIOTHH (0a3za ¢ AMeKTPOHHOH OHOMHOTEKOH/MeTOIHYECKHE
MaTepHanbl Mo gucipnmHe B cucteMe MOODLE/TectupoBanue B cucreMe MOODLE u
Ip.).

3. T eXHOIIOrHH HIPOBOr'0 OOYUEHH L.

5. OPTAHM3AIIMA TEKYIIEI'O KOHTPOJIAA H ITPOMEXYTOYHOHN

ATTECTAIINN
5.1 IIpoBeaeHHe TeKYLIEro KOHTPoJif o TeMam/pasaeiaM THCIHILUIHHbI
Koasl OuneHOYHLIE
Tema/paszaen NpPOBEpPAEMBIX | MaTepHaabl JJId Pe3yabTaThl BBINOJTHEHHA 3aJaHHH 1O
JUCHHILIHHEI KOMIIETEHI[HH TEKYILEero TeMe/pasgeny™
nHJIK KOHTPOJIA
Paznen 1. bHosorus KieTku
biok 1. CtpoeHe YK-1.1 KB IlomoxHTEeNEHAL OIleHKA IIPH OTBETE HAa KB
KIeTKH, MaTpHuHbele | OITK 5.1
IIPOLECCRI OIIK 5.2 T3 [TpolifileHO TeCTOROE 3a/iaHHe 110 OIOKY 1
OIIK 5.3
biok 2. YEK-1.1 KB IlomoxHTEeNRHAL OI[eHKA IIPH OTBEeTE HA KB
MeMmOGpaHHEIe OIIK 5.1
IIponecChl OIIK 5.2 T3 IIpoiieHO TecTOBOE 3aaHHE 10 OJIOKY 2
OIIK 5.3
biok 3. [Ipomeccer B | YK-1.1 KB IlomoxHTEIFHAA OI[€HKA IIPH OTBeTe HA KB
IIHTOILTa3Me OIIK 5.1
OIIK 5.2 T3 [TpoiifieHO TeCTOBOE 3a/iaHHe 110 OIIOKY 3
OIIK 5.3
B memom 1o pasmeny | OIIK 5.2 T3 IIpofiieH HTOT OBEIH TECT IIO pa3geiry
«buomorug Knets» | OITK 5.3 BHOIOTHA KIeTKH
Pazmen 2. 'emetnika | OIIK 5.2 C3 ['eHeTHUeCcKad 3agada pelleHa
yeJIoBeKa OIIK 53
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YK-1.1 KB [TonoxkuTeIbHAA OlleHKA IIpH oTBeTe Ha KB
OIIK 5.1
OIIK 5.2 T3 [TpoiileHO TeCTOBOe 3ajIaHHe 110 pa3fielry 2
OIIK 53 Ha IIOTTOKHTENRHYIO OLIEHKY
Pazqern 3. YEK-1.1 KB IlomoxHTeIFHAA OLlE€HKA IIPH OTBEeTEe HAa KB
MeTHIHHCKAa S OTIK 5.1 K IIPAKTHUYECKHM 3aHATHAM
MapasHTOJIOTIA OIIK 5.2 T3 TecToBoe 3a/iaHIe ITPOIIEHO Ha
OJIK 5.3 IIONOKHTENBHYIO OIIEHKY
OIIK 5.2 C3 3agaHug aTinaca 1o MeTHITHHCKOI
OIIK 53 I1aPAa3uTOIOTHH BEITIOIHEHEI HA
IIOJIOKHTENEHYEO OIIEHKY
B 1eI0M IT10 KypCy YK-1.1 I CrelnaH JOKIAd II0 BEIOpPAHHOI TeMe Ha
OIIK 5.1 IIOTOKHTEILHYE) OLIEHKY
OIIK 5.2

*Tema/pazoen cuumaemcs 0c6oeHHOIl NPiL GLINOIHEH 1L 6CeX 3A0AHLII

3.2 Popma NPOMERKYTOYHOH ATTECTAIMH O JUCIIHILIMHE:

JK3aMeH

BK3aMeH ITPOBOIUTCS B OJHH HTAIl:
coOeceopaHHe IT0 OuneTaM (OHIeT COAEPKHT 3 KOHTPOJIbHBIX BOITPOCA).
Bpems Ha moAroroBKy 30 MHH.

ITaNbI NPOBEACHHA ITPOMCERYT OYHOH aTTecTal[HM:

O11eHOYHbIe IIpoBepsaeMbIe KOMITETEHIIMH 1
DT allbl Bung zagaHusa
MAaTepPHAIbI HHIHKATOPbI JOCTHKeHHA KOMITeTeHIHN
1 CoOeceopaHue KB YK-1.1, OIIK 5.1, OIIK 5.2, OIIK 5.3

K cobGecemoBaHiio JOMyCcKarOoTCsa oOy4yarompecs 06e3 TEKYIIMHX 3aJ0/IKEeHHOCTEH IO JHCIHIUIHHE
(cmanHble T3, rMpeAcTaBIEHHBIN JOKIIA, YCIIEIMHO BEOTOJIHEHHBIE ITHChMEeHHbBIE paOOThI H T.1I.).

S.3. Kpurepun onfeHHBAHHA A NPOMEKYTOYHOH ATTeCTAHH

Kpurepnn oleHHBaHHS 3aJaHHI IIPOMeKYTOYHOH aTTecTallHH (3K3aMeH):

Bua zaganus «HeynoBa.» «YI0BJI.» «XopoIiio» «OTIMIHO»

JeMoHCTpalud OTBET He JdeMmoHcTpauu | JemMoHcTpanus
OTCYTCTB HA JIOTHUYEH, | TTYOOKHX
3HAHHI. 3aIYTAHHOCTE 3HAHHH T10 3HAHHH H
IIpocTpaHHOE OTBETA. 3aJaHHOMY YMEHHE
H3JI0KEHHE IIyTaHHuIa B BOMPOCY H OTBEYATh HA
COZlEPKAHHA CYTH | HAYUHBIX YMEHHE UETKO | BOMPOCHI.
3a[aHHOTO MMOHATHAX. OTBEYATh Ha ScHoe, UeTKoE

CoGeceI0BAIE TI0 BOIpoca. TpebyroTca BOIIPOCHI. H310/KEHHE
IlyTaHHLa B IOIOJIHHUTENBHEL | FI3nuniHe COZIEpAKaHHA.

KOHTPOJILHBIM BOMpPOCaM By
HaYUHBIX € BOIIPOCEHL. KpaTKHM OTCYTCTBHE
MMOHATHAX. OTBET. IIPOTHBOPEUHBO
OTCyTCTBHE il HH(pOpMAIHH.
OTBETOR Ha PAA Brnagenue
IOMOJHHTENbHBIX TEPMHHOJIOTHEH.
, HABOAIIHX
BOIIPOCOB.
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TunoBble oneHOUHbIE CPEACTBA IS NPOBEPKH (POPMHPOBAHHAA KOMIIETEHIIHH IIPH TEKYIIEM
KOHTpPoJie H HA MPOMEKYTOIHOH aTTecT ANH:

3agaHue

DTAJOH OTBeTAa

IIpoBepsieMbIe

HAK

T3: Kakag u3
KJIETOUHBIX CTPYKTYP
o0ecleyHBacT
TPAHCIOPT BEMIECTB B
KJIETKY H H3 KJIETKH?

a. KJ1eTouHad cTeHKa

b. KneToyHas memOpaHa
c. lleHTpaipHasA BaKYOIIb

d. ITepokcuHcoma

YK-1.1,
OIIK 5.2

KB: Onumure
CXOJICTBA H OTIIHUHA
POKAPHOTHUECKUX U
IYKAPHOTHUECKHX
THIIOB KJIETOK.

OTteeT. b
Tatnwua 2.2, UCHORH B DE3NEHER MERAY NITEaSDHOTaMA H 3YESRH OTalMAH
[lpuanax Hpowaperomiw S
O prasd i Bacae e [Tporoxrncrer, rpuber, pacrenm i

Paciie mid KIeTOkE

PopMa

BoIHMEHOBEHHE B NpoUecce
BECHTHILIEEE

EoneTodroe 120 cHme

lMepeTHUCSC CHER MATERITAT

LTS Bl Ko

Ckprancaan

K neTouHLIE CTERKH

HVTHEH

M kixanne

ParEeHHTEE

PmEca IHA 0T

MHAMET) B CpEOHeM COCTARAHET
05— 1} MEM

B GCHOBHOM GIHOKAC T b

35 s 8T e

B ocrorHoM MpOCTOE J1SnHe none-
TAM; BEPCTEHD He ofpaiyerca

Eompienag JHE cnpfioaHo mMIanacT
B WEHTON a5

JHK me cnsiama ¢ Benwanms dim
PHEK; Spabiacdbd BeT

TOS - pHBOCOM 11 {MEAKHE )

UL ASMATHSEC KOTO  PETHKY. T MA
FET (PALTHYHA H MO MHOTEM AQYTHM
AETANHM OEAROGROTG CHHTE 18, NKIE-
AR YVHCTRHIEIEHOCTE K aHTEbHoTH-
UM, CHHTEIDEKOR Y [TPOEAPHOT, =
npHsEp, WHMEOEPYVETCH CTPerTTo =
MO )

Clpradean wamne
Hi omHa &3 Hux He dMecT obomoaks
CABOF A M Bpae)

Buyrpernne mMepSpad el BT HAKTCE
PCOKG; B TCX C/IYMA8X, KOTIE OHM OCTh,
OHE ACCOUM EPOBAHET © NMPOLECCAMN
HbiXaiiia M PoTockiimEs

ACTERE, COESPUELT MORHCAXAPAILE 1
AMH HOKHCROTIH, OCHOBMOA aropHbii
MATEPELLT = MYPCHH

NEOCTRIE, WMHERRSTRYOOUCE HET, [le-
TOUEKEH B B ICTOMIO ( HE ORpryHe-
W LT MATHMECROM Wi 35 HOT )
Munancop 20 s

¥ GAKTEDEH 1 POMCNOANT B MCIOCOMEX,
¥ HHAHODAKTCOMI — HE AT A3Ma-
AHetKiDE M WD palias

JUOROMEICTOE HET, MPORCNOIMT M3

MemOpaRay, Be MMy eneaudiu-
weCK0E yirakoRKNA

HekoTogmie: obnanaoT Takod cnocod
AT bl

JlHaseTD oObMHO cocTamaasT I
DS KIETEH, KiK mpagans, B 1§
P13 DO AL, O Y PO A pEOT

B O HOBHOM WMHOTORIETO LI 13
HHed Protoctista, MHOTHE HE KOTY
I IETOH BIE)

1,2 BT ST HAakay, Mpos iy
PHOT

Mwros, medos uM coveTanme T
ACIEHHE; RepeTERD obpaiveTCH

T HE nHHefHA W 0K ATIr0RaHa B

TTHE comra ¢ PHE » Beaxor:
HESIOTEA

RIS < prG0COs 1 (KPYIHLE)
Puocomin smoryT Geare mpHKpens
D VIS WMETHS ECEOMY PCTHKYITYM Y

CpraHcan MHare
UpraHe inkd oEpyscHb vicMbpaka
AP, PO, METONCHAPHH , KopoT|

bl HookecTRO GpTAHC T, DRy HH
HoM mcmbpannil, HANprscp anng
WM, TN3COMEL, BERYOAH, MRKPO]
AoMAAMETHYUSCRH A pETHRYTYM

E e Toq MBI CTEHIES W ICHELY PacTy
Doom MCCTIEC, COLCPART MOHC
FOBHOR GO bl wl TERIELT B ETH
BH ¥ PRCTOHME — LeATeana, ¥
THH 1Y BICTOK AHBITHEX K04
BETD

ChosHpE, © PRnNOIoETHASM M
ek THIEA o8 Jo CRPyoen bl TUTAA
scOpaHoi

ManacTp M Fm

AGpoDrOe AR AHKNE NPOHC X0LAT 3
PHKX

B Cropoiliaeray, CoarpaauiHs
KOFOpHe o0puno yioxensr B
[PaH kI

Hw onmH oprasnam HC cnecodcH §
aECTH

YK-1.1,
OIIK 5.2

A CTpyKTypa u
(PYHKLIMH pa3THYHbIX
THnor PHK.

(ITpumep cnaiiia Mpe3eHTALMH Ha 3a/IaHHYI0 TEMY)

OIIK 5.1, OIIK
52,0IIK 53
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| POJIb PHK B K/IETKE

u-PHK J T-PTTK p-PITK

L . L

< CUMTBIBART MH(POPMALMA © [ w

= | lepenoouyr
yuacTka JTHK o mepriaHari o LI:EME_' T BXOMHT B COCTAE
CTPVRTY e O0TKA | NeclT i ﬁnm;ﬂam [ G0 ON
1Y ALPOPMALHLD K ] F 9
P DoCOMaM .
il
PEREST g

» &= ==

nnnnnn

CylecTBYIOT pazinuHble THIEI PHK, BRIMONHAIO IHE pa3HbIE
(pyHKITHH.

PHK - 6uomnonumep, MOHOMEPOM KOTOPOT0 ABJIAETCA HYKJIEOTH].
Cocrout PHK H3 ofjHOIi LIENMOUKH HYKJIEOTHHBIX 3BEHLEB (B
ornnuue ot JJHK, KoTopas cocToHT U3 ABYX). B cocTtae PHK
BXOJAT HYKIEOTHABL: A (ameHuH) - Y (ypawmn), I (ryaHus) - 1]
(LHTO3HH).

Bce tunsl PHK cunte3upyrotcd pepmentamu PHK-nonumepazamu
Ha JIHK matpuue. PaznuyaloT TpH OCHOBHBIX THNA PHK,
VUACTBYIOLIHX B MPOLIECCE TPAHCIIALHH:

1. Pu6ocomansnas PHK (pPHK)

CHHTE3HPVIOTCSA B AAPLITIKE H BXOJHUT B COCTAaB MaJIbIX H OOJIBIIHX
CyOseIHHHL pudocoM. B mpolieHTHOM oTHOIIeHHH pPHK
cocrapiaeT 80-90% eceii PHK KIeTKH.

2. Uupopmannonnaa PHK (MPHK) win matpuunas (MPHK)
CHHTE3HPYETCA B AAPE B X0JI€ MPOLECCa TPAHCKPHUIIIIHH (JI1aT.
transcriptio — nepenuceBanue). @epmedt PHK -nonumepasa
cTpoHT Liens HPHK mo npHHIHITY KoMiieMeHTapHocTH ¢ JJHK.
cxons U3 qaHHoro npuHipna, ryauH (I) B monexyine JJHK
coequuAeTcsd ¢ uuto3uHoM (1) B PHK. /lajee cooTBETCTBEHHO:
iuto3uH (1) - ryanuH (I'), ameHuH (A) - ypauun (Y), THmuH (T) -
aZieHHH (A).

3. TpancnoptHas PHK (TPHK)

OO0ecneynBaeT TPAHCIIOPT AMHHOKHCIJIOTHI K pHOOCOME BO BpeMs
CHHTe3a OellKa. biaromapsa 3ToMYy CTAHOBHTCH BO3MOKHEIM
COoeMHHEHHE AMHHOKHCIIOT JIPYT C APYTOM H 00pa3oBaHHe OenKa.
TPHK HMeeT xapakTepHy10 (popMy KJIEBEPHOTO JHCTA, 3 -KOHEI]
KOTOPOH HECET ONMPENENEHHYI0 aMHHOKHCTIOTY.
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C3:

Y yelnoBeka
ITBETORAS CIIEII0Ta
(TaIb TOHH3M)
00ycIIOBIIEHA
PELIECCHBHBIM
I'€HOM c, a
HOPMAaJILHOE
3pEHHE — €TI0
IIOMHHAaHTHBIM
aimteneM C. I'eH
IIBETOBOH CJIEIIOTHI
JIOKAJIH30BaH B X-
XpomocoMe. Ot
Opaka poaUTENEH C
HOPMAJILHBIM
3pEHHEM POIHIICS
pebEHOK,
CTPaJarOIIH
IIBETOBOH

CIIEIIOT OH.
YcTaHOBHUTE
I'eHOTHIIHI
POIHUTETIEH H IIOII
pedeHKa.

ITOCKONBKY I'€H JaJIbTOHH3MA PELECCHB HBIi, pacriojiaraeTca Ha X-
XpPOMOCOME, CIIEOBATENBHO, FTEHOTHII Pe0EHKA HE JJOIKEH HMETh
JIOMHHAHTHOTO aJlieNs (BO3MOKHbBIE TEHOTHIIEI pedeHKa - XX,
oo X°Y). M3 ycloBHA 3aj1aud H3BECTHO, UTO 00a POLAHTENA
HMEIT HOPMaJIbHOE 3PEHHE, ITO 3HAUHUT, UTO ['€H JAIbTOHH3MA
JTOKANH30BaH Ha X-XpOMOCOME MAaTepPH. I €HOTHIIBI POJTHTENEH:
MaTh X XC, oTery X°Y.

B 03MOJKHEIE TEHOTHIIEL IETEH B 3TOM Opake:

- neBoukH: XX, XX 00c ¢ HOpMANTbLHLIM 3PEHHEM,

- Manpunky: XY (HopMaibHOe 3peHne), XY (ManbTOHH3M)

OTBET: IPH TAKOM YCJIOBHH 3a/1a4H, Y JAHHBIX POJAHTENEH MOMKET
POJIMTBLCA C JANBTOHH3MOM TOJIbKO MaJbUHK (reHoTHI X°Y).
["eHoTumnel poguteneii: MaTh XX¢, oreny X“Y.

YK-1.1, OIIK
5.1, OIIK 5.2,
OIIK 5.3

C3:
MeTaiuxkinieckue
TPHITIAHOCOMEI
BHa Trypanosoma
lewesi
CKaIlJINBalOTCd B
3aHeN KHIIKE
OJ10X, C
BKCKPEMEHTaAMI
OII0X OHH
II0ITaJar0T Ha
KOXKY X035HHa, a
3aTeEM - Yepes
CIIM3HCTVIO - B
KPOBb.
Onpenemmre
cItocod
3apakeHH s
XO35HHAa

3apakeHHe IIPOHCXOIHUT ITPH 3ariaThIBaHHH OIIOXH H
ToITaiaHms Imapasura Ha cH3HeTVIO JKK'T. Takon nmyTe
Iepegadyl Ha3bIBAETCS OpalbHBIM.

YK-1.1, OIIK
5.1, OIIK 5.2,
OIIK 5.3
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H]]HME[]I:I TEM JORKJIAT0BE H OYEPEeTJHOCTH HX NMPOBETeHHA HA
NMPAKTHY¢ CKHX 3AHAT HAX.

baok 1 - CTpoeHHE KIETKH, MaTpHYHBIE TTPOLIECCHI.

HEITOBEKA

1 Tema 1.1 CTpoeHHE KIIETKH. -4
CTp 0eHHE Azpa.
2 Tema 1.2 TpaHCKPHITLIHA. -4 .,}_-[DK.HE,I[ No 1: OpraHHzaiia H cxeMa padoThl JaKTO3HOTO
PerumHkaiya H peraparya oriep oHa, TPHITTO()aHOBOTO OIEpPOHa
3 Tema 1.3 CuHTe3 Genka -4 I,[[DK.HE,I[ Ne 2- THITbI HEKOHPYIIHX peryaTopHbeIX PHK
book 2 - Memﬁp AHHDIE TP OL[ECCHI.
-4 Tema 2.1 CTpoeHHe MeMOp aHBlI, -4 Tokmaz Ne3: MexaHH3M paboThl TepMOYYBCTBHTEILHOTO
TPaAHCIIOPT Yep €3 MeMOpaHy. KaHasia, €ro HHIHOHTOPbI H aKTHBATOPBI.
MemOpaHHBIH MOTEHLHAIL
5 Tema 2.2 Pellernsa H 4 Jloxtag Ned CHrHanbHbI€E ITYTH ¢ akTHBaLHeH LI MO,
I[P OBENEHHE CHIHalla BHYTPH 3pHTENBHBIH aHAIH3aTOP, COCYQHCTasA CHCTEMA H JIp.
KJIETKH
6 Tema 2.3 JI30ocoMbl, ayTodarts. -4 Hoknaz 5: Turel aytodarty. ITaTomorHH pa3mHYHbBIX
Be3HKyIsApHBIA TP aHCTIOPT. THITOB ayTo(arHH: Hefip oereHep aTHBHbIE 3a00/IeBaHHA,
BHEKJIETOYHBIE BE3HKY JIbI. domne3Hs KpoHa
ba1ok 3 — IIporiecchl B LIUTOIUIa3ME
7 Tema 3.1 LIHTOCKENET KIIETKH. -4 Jlorutag Ne6 KoHTaKThI KneTKa-KJIeTka. J{ecMOoCcOMBl,
BHEKIIETOYHBIH MaTPHKC. TUIOTHBIE, I[EJIEBbIE KOHTAKThI, CHHAITTHYECKHE
MexKK1eToYHbIE coeHHeHHA. IIaToIOrHH KOHTAKTOB KJIETKA-KJIETKA
B3aHMOJI€HC TBHA. Jloxtag Ne7. KoHTaKThI KJIETKa-MaTpHKC.
I Tosy jecMoc oMbl, (poKaIbHbIE KOHTAKThI. PeLierropsl
B3aHMOJEHC TBHA ¢ BHEKJIETOYHRIM MaTpHKCOM. IIaTonorniH
KOHTAKTOB KJIETKa-MaTPHKC.
3 Tema 3.2 OYHKIHOHHpP OBaHHE -4 Tokmay Ne8. FIHrHOHTOpEI arorrro3a- OeslkH ceMeHcTB
MHTOXOHIpHH. BapHaHThI BCL-2 u IAP.
arrorrro3a. OCHOBBI KJIETOYHOTO Tokumaz Ne9. Pazo0uHTeH OKHCIHTEIBHOIO
MeTab o3 Ma. (poc poprmHp oBaHHA. EcTecTBEHHBIE H HCKY ¢ CTBEHHBIE.
0 Tema 3.3 MuT03. Peryaipia 4 Tokmaz Nel 0. AxTHBaIHA pS53 H OJIOK KIe€TOYHOI0 1[HKIIA.
KJIETOYHOTO LIHKJIA. JIByXCcTyIreH4YaTas TeOpHA KaHLIEpP OTeHesa.
Pazges1 2 I'eHeTHKA YeJIOBEKA
10 KrnaccHueckasa reHeTHKa 4 Jokmag Ne 11- MoOHIBHBIE FeHETHYECKHE 3JIEMEHTHI
11 MeToapl reHeTHKH 4 eI0BeKa 4
12 I Torry ns1iHOHHAA reHEeTHKA 4 Jloknang Nel 2- I'eHeTHYecKHe (paKTOPhI 3BOTIOLIHH

yenoseka, redpl FOXP3 H apyrie.

OneHo4HbIEe CpeACTBa 1o JUCHHILINHE (TIPITIokKeHHe 1 K pabodei mporpaMMme).
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6. XAPAKTEPHCTHKA HH®OPMAIINOHHO-OBPA3OBAT EJIbHOM CPEJBI

B MMO co3maHa H (pYHKIIHOHHPYET 3JIeKTPOHHAS HH(OPMaIlHOHHO-0O0pa30oBaTellbHasd
cpega (mamee - OHMOC), Bkmoyaromass B ce0S 3MIEKTPOHHBIE HH()OPMAIIHOHHBEIE PECYPCHI,
3IIEKTPOHHEIE OOpazoBarelbHBIe pecypchl. DHMOC olecrnieunBaeT OCBOSHHE OOYYAFOIIIHMIICS
o0pa3oBaTEIbHEIX IIpOrpaMM B IIOMMHOM OOBEMe HE3aBHCHMO OT MecTa HaXOXKISHHS
O00yYaroIHUXCs. ONeKTPOHHEIE OHOTHOTEKH 00eCIleUHBAaIOT JOCTYII K IPO()eCCHOHAIBHBIM 0a3am
JTAaHHBIX, CITPaBOYHBIM H ITOHCKOBBIM CHCTEMAM, a TaK»Ke HHBIM HH(POPMAILHOHHBIM PeCYPCaM.

6.1 IIporpammvHoe oOecnevyeHHe, MpodecCHOHAIbHbIE 0a3bl JAHHBIX, HH(pOPMAIHOHHBIE
CIpaBoOYHbIE CHCTEMbI, pecypcbl HHPOPMAINMOHHO-TEJIEKOMMYHHKAIIHOHHON  CeTH
«HTEpHET», HE00X0MMbIE 151 0CBOCHHSA JHCIIHILIHHBI

1. IIporpamMHOe oDecnmedeHHe, HCIOJIb3YEMOE IIPH OCYIECTBJIEHHH 00pPa30BaTeJIbHOIO
mpoifecca 1mo JUCIHHILINHE:

OrepallHOHHAS cHcTeMa ceMeiicTBa Windows

[Taker OpenOffice

[Taker LibreOffice

Microsoft Office Standard 2016

NETOP Vision Classroom Management Software

O6pazoBarenpHeIH noprain GI'BY « HMHUL um. B. A. AnmazoBay MuH3sapasa Poccuu
https://moodle-new.almazovcentre.ru

CADb «Hp6uc 64» - cucreMa aBroMaTH3aIiii OHOIMOTEK. JIeKT POHHBIN Kataimor APM
«Yuraremp» 1 Web-HpOuc

2. IIpodeccHonanbHble ©0a3bl JAHHBIX, HCIOJb3YeMble TMPH  OCYHIECT BJICHHH
o0pa3oBare/IbHOIO MpoLecca 0 U CIHILIHHE:

OneKTpoHHas OubnuoreyHas cucrema «MemuipHcKkas oudnuoreka «MEDLIB. RU»

(www. medlib. tu)

CHUC «MedbaseGeotar» (https://mbasegeotar.iu/)

OBC «byxkary (hitps://www.books-up.1u)

OBC «lOpaitr» (https://urait. 1u/)

OnexrponHas ouonnoreka «IIpodu-JInd CrerJInt» (hitps://speclit.profy-lib.ru)

OBC «Jlanb» (https://e.lanbook.com/)

US National Library of Medicine National Institutes of Health (https://pubmed.ncbi.nlm.nih.gov/)
Hayunas snextponHas ouomoTeka (http://elibrary. ru/)

3. Pecypchbl HH(popMAIIHOHHO-T eJIEKOMMY HHKAIHOHHOI ceTH «IHTepHeT», He00X0HMbIE
VISl OCBOCHHSA JHCIIMILIMHbI:

ITonckoBrie cucTeMbl Yandex (http://www.yandex.1u/)

MyIIETHMeIHIHBIH CIIOBaph IIepeBoa cI0B oHIaiiH MynsrutpaH (hitp://www.multitran.ru/)
YHuBepcHTeT ckasd HHpopMarHoHHas cHereMa POCCH A (hitps://wsrussia. msu.u/)
[Tyonuxairm BO3 Ha pycckom sieike (hitps://www.who.int/rw/publications/i)
MexayHapoIHEle pyKoBoncTBa 1o MeguIHe (hitps://www.guidelines.gov/)

DenepanbHad AMeKT poHHaI MeaHIHcKasa ouonuoreka (DOMBE) (hitp://www. femb.1u)

Bomp 1 ee nteyeHne (www.painstudy.ru)

US National Library of Medicine National Institutes of Health (www.pubmed.com)

Pycckimit MeHITHHCKHH KypHaI (WWW.IIn].1u)

MuHICTEpPCTBO 3ApaBooxXpaHeHHI Poccuiickoil Meneparmn (Www.rosminzdrav.ru/ministry/inter)
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KutepJleHnHka — »To Hay4yHas 3lIeKTpoHHas 6nonHoreka (https://cyberleninka.ru)
PoccHiickas rocymapcTBeHHasI OHOmHoTeka (Www.rsl.ru)

6.2 11epeuenn yueOHOM JHTEPATYPhbI, HE00X0JHMOM /15 OCBOEHHA JHCIHILIHHDI:

1. bmomormsa T. 1. : yueOHuK : B 2 T./ moJ pepakimen B. H. Speirnna. — Mockga : 'O0OTAP-
Menmna, 2025. — 736 ¢. — ISBN 978-5-9704-9015-0. — Tekcr : anekTpoHHbI. — URL:
https://medbase.11/book/ISBN9785970490150 . html

2. buomorua T. 2 : yueOHHK : B 2 T. / mox penakimeii B. H. SIppirrHa. — Mockpa | 'D0OTAP-
Menmna, 2023. — 560 ¢. — ISBN 978-5-9704-7495-2. — TeKcT : s3neKTpoHHBI. — URL:
https://medbase.1u/book/ISBN9785970474952 html

3. Kuerxu no JIsronny = Lewin's cells / JI. Kaccimepuc, B. P. JIunrarnma, J[. ITnommep, Y. B.
OIIMITIOBHY. - 5-€ U3, 311. - MockBa : JIaboparopus sHaHuH, 2022. - 1059 c¢. — Tekcr :
snekTpoHHEIH // DBC "Bykam" : [caitr]. - URL : https://www.books-up.ruwruw/book/kletki-po-
lyuinu-16400017/

4. Pocnrrin, 1. M. MonekymsapHas OHoimorus B cxeMax H Ta0mmiax / M. M. Pocneni. — Mockpa :
'D0TAP-Memua, 2023. — 28 ¢. — ISBN 978-5-9704-7840-0. — TeKCT : 3IeKTPOHHBIH. —
URL: https://medbase.n/book/ISBN9785970478400.html

5. buomornsg yenoseka / B. M. MakcrimoB, B. A. Octanenko, B. J[. ®omumna, T. B. Mmtonurora ;
rox pepakien B. M. Makcumos. — 2-e u3j., crep. — CaHkr-IletepOypr : Jlans, 2023, —
364 ¢c. — ISBN 978-5-507-46134-9. — TekcT : a1eKTpoHHEBI // JIaHb : 3IIEKTPOHHO-
onomioreuHada cucteMa. — URL: https://e lanbook.com/book/298493

6. AmpOeprc, b. OCHOBEI MONIEKYIIIPHOH OHOIOTHH KIIeTKH : yueOHHK / Bb. Anmsbeprc, K. XornkHH,
A. JI)xoHCOH [1 Ap.]. — 3-e u31., TOoIH. nepepal. u pacir. — Mockpa : JIaGopaTopHs 3HaAHMI,

2023. — 796 ¢. — ISBN 978-5-93208-248-5. — TeKCT : HENMOCPEACTBEHHBIH.

7. YUEBHO-METO/IMYECKOE OBECIIEYMEHHE JUCIIHITJIMHBI

7.1 YueOHO-MeToqH4IecKHe MAT €PHAJIbI 0 JHCIIHILIHHE
Ha oOpazoBaremsHoM nopraiie UMO Anmazopa https://moodle-new.almazovcentre.ru/

7.2 Y4ueOHo-MeToqH4UecKHe MATePHAJIbI 1JI5 00YIA IIIHXCH

1. byreummn I1.A., oxmmH I1.M., Hlyiickag C.B., CusyxuHa E.B. YueOHO-MeTOAHYECKOE
IT0COOHE IS CTYIEHTOB K IPaKTHYECKHM 3aHITHSAM H ceMHHapaM. Pasgen bromornsg xinetku biok

1: CTpoeHHEe KIETKH, MaTpHYHBIE ITpoLecChl. YueOHoe rmocobue. — CIlIO.: M3marenscteo HMMUI]
M. B.A. Anmaszopa. 2025. — 78 ¢. ISBN 978-5-6055214-6-4

2. byreummH I1.A ., Hlyicxmi JI.C., IIpuxoapko C.C. YueOHO-MeTOQHYECKOE ITIOCO0HE I
CTYJEHTOB K IPAKTHYECKHM 3aHSITHSIM H ceMHHapaM. birok 2: MemOpaHHEIE IIPOI[eCChI. YUeOHOe
rocobne. — CII6.: U3parenscteo HMHUMI] M. B.A. Aimmasoga. 2025. — S1c. ISBN 978-5-
0055214-7-1

3. byreumuH 1A, Hlyickmnt JI.C., IIpuxompko C.C. YueOHO-MeTOAHYECKOE ITocoOHe I
CTYJIEHTOB K IPAKTHYECKHM 3aHITHIM H ceMHHapaM. Pasgen brosornsa kinetkn biok
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3: IIporteccer B mprTormiasMe. ¥Y4edHoe rmocodue. — CII10.: Usgaremscreo HMHUI] v, B.A.
AmvazoBa. 2025. — 56¢. ISBN 978-5-6055214-8-8

8. MATEPHUAJIBHO-TEXHHYECKOE OBECIIEYHEHHE /N CIIAIIJINHbBI
g ocyIlecTBIeHHS 00pa3oBaTellbHOIO TIIpollecca II0 JUCIHHIUIMHE «bHOIOTHS»

IIPOrpaMMBI BBICIIETO OOpa3’OBaHMA - CIIELHAIMTET IT0 crierfHanbHOCTH 30.05.03 Memuimpmckas
KHOepHeTHKa  IleHTp — AnmMasoBa — paclojiaraeT  MaTepHaJIbHO-TEXHHYeCKOH  0asoid,
COOTBETCTBYIOIEN JEHCTBYIOIIHM IIPOTHBOIIOKAPHBIM ITPaBHIIaM H HOpMaM H O0OeCIleUHBarOIIEN
ITPOBEJEHHE BCEX BHIOB JUCIIHIUIHHAPHON M MEKIUCIIMIUIMHAPHON ITOATOTOBKH, IIPAKTHYECKOH H
HaY4YHO-HCCIEM0BATEILCKOH paboT 00YUAKOINHXCS, IIPEAYCMOTPEHHBIX VUeOHON JHUCIIHIUTHHOH.

[IoMereHsS IIpeACTARISIOT COOOH YueOHBIE ayOHUTOPHH IS IIPOBEIEHHUS YUeOHBIX
3aHSATHH,  IIPEAYCMOTPEHHBIX  IPOrpaMMOHM  IJUCIHHMIUIMHBI ~ «BHOIIOTHSD),  OCHAIllEHHBIE
O00OpYAOBAaHHEM M TEXHHYECKHMMH CPEACTBAMH OOVUEHHS, COCTAaB KOTOPBIX OIIPEACISETCS B
IIprnoxeHnn 2 K paboueH IIporpamMmMe.
[loMeIeHH S a7 caMOCTOSTENIBHON PadoThl OOYYAIOINHXCS OCHAIIEHBI KOMITBIOTEPHOH TEXHHKOH
C BO3MOJKHOCTBIO ITOJAKITFOUYEHHSI K ceTH «MHTepHeT» M obeclieueHHeM JOCTYIIAa K 3JIEKTPOHHOH
HH(} OpMaIHOHHO-00pa30BaTenbHON cpefie L{eHTpa Amvasopa.

9. KA/IPOBOE OBECIIEYEHHE JUCIHHIIJIMHbBI

Peanmmzaniisa JUCLHMIDIHHEI «BHOTOrHS» 00ecednBaeTCs IeJar O'HYeCKHMH paOOTHHKaMH
[lenTpa AnMazoBa, a TakK)Ke IIHIIAMH, ITIpHBIEKaeMBIMH I[eHTpoM AlMa30Ba K peaH3aLHH
ITH CLIUIUIMHEI Ha HHBIX YCIIOBHSIX.

10. OCOBEHHOCTH OPIrAHM3AIINMN OCBOEHUA /IUCIHHIIJIMHLI JIJIA
HNMHBAJIN/JOB 1 JIUI] C Ol PAHUYEHHBIMH BO3IMOKHOCTAMH 3/10POBbA

OcBOeHHEe JHCIHMIUIMHBI HHBAaJIHIAMH H IIHI[AMH C OrpaHHYeHHBIMH BO3MOIKHOCTSMH
3M0POBBS IIPH HEOOXOJHMMOCTH OCVIIECTBIISETCA KaeIpoH C HCIOIb30BaAaHHEM CITEI[HAIBHBIX
MeTOJIOB OOyYeHHS H JHAAKTHYECKHX MaTepHalIOB, COCTaBIEHHBIX C Y4eTOM OcoOeHHOCTei
TICHXO(PH3HYECKOTO Pa3BHTHS, HHAHBHAYAILHBIX BO3MOXHOCTEH H COCTOSHHS 37I0POBbS TaKHX
oOyyaronruxcs (00y4JaroImerocs).
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OIEHOYHLIE CPE/ICTBA

10 YUEBHOI JUCHUILINHE

«BHOJIOI' 1 H»

(HaHMeHOR aHHE JH CLIHIUTHHEI)

CrierabHOCTE 30.05.03 MeaminHcKas KHOepHETHKA
KBamdukarms (CTeleHb) BRITYCKHHKA: Bpad-KHOepPHETHK
@opMa 0OYUYEHHS. OYHAS

Cpok ocoeHnsg OIIOIT BO: 6 ner

CaHkr-1leTepOypr
2026
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Ilacmopr
OIl€HOYHBIX CPeJACTB

no oucyuniure buonoziis
(HAU MEHOBAHNE OUCHUNTILH bI)

1. B pesyabTare ocBoOeHHSA JHCIHILIMHLI 00YYAIOINHIICA J0JKEH 00J1aJaTh CJIeAYOIHMH
komnereHuuavu: YK-1, OIIK-5.1, OIIK 5.2, OIIK 5.3.
B pesynpTare H3y4YeHHSI ITPOrPpaMMBI JHCIHIDUIMHEL YV OOY4YalOIIerocs (GOPMHPYIOTCS

CIIEAVIOIIIE YHHBepPCcAIbHbIE KoMmeT eHIHH (YK):

HanmeHoBaHIe KaTeropnun
(TpyImibI) YHUBepPCAIbHBIX
KOMIIeT e HL{HI

KoJ 1 HaMeHOB aHHe
YHHECE]D CAJBbHOH KOMIIeT eHLIMH

HHUKATOPEI JOCTILKEHUA
KOMIIeT eHITHH

CHCTEMHOE H KPHTHHCCKOC
MBIIIJICHHC

YK-1. Crioco0GeH OCYIIECTBIIATE
KPHTHYECKHIT aHAITH3 IPOOJIEMHBIX
CHTYal[Hil HA OCHOBE CHCTEMHOI'0
M0 X071a, BhIPpA0aTLIBATE CTPATETHIO

neHCcTBHH

YK-1.1 IIpoBoIHT KpHTHUECKHH
aHAJIH3 MPOONEMHOH CUTYal[HH U

GopMynHpPYET OLIEHOUHBIE
CYIKZIEHHS

B pesynpraTe H3y4YeHHS IIPOrpaMMBl JHCLHIDIHHBEL Y OOy4YaroImerocs (pOPMHPYIOTCS
cleayione odmenpodeccnoHaababie kommeTennun (OIIK):

HanmMeHoBaHHe KaTeropum
(rpymiI)
oO1IenpodeccCOHAIBHBIX
KOMIIEeT eHI[1i1

KoJ 1 HauMeHOB aHHe
00menpofhecCHOHAIbHBIX
KOMIIeT eHLHI

HHIHMKaTOpBI JOCTHAKEHIA
KOMIIeTeHLIH

HH}FLIHD-H[)DIIEED,[[CI‘EEHHHH H
IIPOCKTHAA JCATCIIBHOCTD

OIIK-5. Crioco0eH K OpraHu3alu U
OCVILECTBJIEHHIO MPHKIIAHBIX H
IIPAKTHYECKHUX MPOECKTOR H HHBIX
MEPONPHATHI 10 H3YUEHHIO H
MOJIEJTHPOBAHHIO (P H3HKO-X HMHUECKHX,
OHOXHMHUYECKHX, (PH3HOIOMHYECKHX
IPOLIECCOR H ABJIEHHH, IPOUCXOAAIIHX
B KJIETKE YEIOBEKA

OIIK-5.1. IImanupyer
IPHKIIaJ{HBIE H NTPAKTHUECKHE
IPOEKTEI H HHBIE MEPOIIPHUATHA
110 H3YUEHHIO H
MOJIETHPOBAHHIO (PH3HKO-
XHUMHYECKHUX, OHOXHMHYECKHX,
(pH3HOIOrHUECKHX TPOLIECCOB H
SIBJICHHII, TPOHCXOALIHX B
KIETKE YeI0BEKa

OIIK-5.2. Opranusyer u
OCYILECTBJIAET PEATH3AIHIO
MPHKIIATHBIX H NMPAKTHYECKHX
IIPOEKTOR H HHBIX MEPOIPHATHH
110 H3YUEHHIO H
MOJIENTHPOBAHHIO (PH3HKO-
XUMHYECKHUX, OHOXHMHYECKHX,
(pH3HOIOrHUECKHX TPOIECCOB H
SIBJICHHII, IIPOHCXOAIIHX B
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KIICTKC YCITOBCKA.

OIIK-5.3. KoHTpOMHPYET H
KOPPEKTHPYET PeATH3AIHIO
NPAKTHUYECKHUX MPOEKTOR H HHBIX
MEPOIIPHATHH 10 H3YUEHHIO H
MOJIETHPOBAHHIO (PH3HKO-
XUMHYECKUX, OHOXHMHYECKHX,
(pH3HOTOTHUECKHX TPOLIECCOB U
SIBJICHHIT, TPOHCXOAIIHX B
KIETKE YEJIOBEKA.

2. OnHcaHHe nmokasatejieH H KPHTEPHEB OIICHHBAHH A KOMIIETEHIIHH B nponecce niy'ucHna

JHCITHILJIHHEBI
HuagukaTopbl
_ O ueHOUHOE
JOCT H7Ke HHSI ITokazaTeJIb OLeHHBAHHS KpHTepHii Ole HHBAHHS
CpeACTBO
KOMIIeTe HI[HH
VK 1.1. 3HAeT: - OCHOBbI YU€EHHA O KIETKE, [TonHOTa OTBETA, 3HAHHE JI 1151 TEKYLIETO
CTPYKTYPHO-(PYHKITHOHAIBHY IO pa3IHYHBIX obacTei koHTpos: KB,
1IpoBOJIHT KPHTHYECKHH Op raHH3 ALHIO KIIETKH, (PH3HKO-XHMHYECKHE, | GHOIOTHH KIETKH, MeHeTHKH
aHaJIH3 1P 00IEMHOF MOJIEKY JIAPHBIE TP OL[ECCHL, TIPOTEKAIOLIHE B | YeloBeKa, MEHLHHCKOMH A
CHTYaLHH H (opMy JHPYET [Tp OMEKY TOUHOH

OLICHOYHbIC CY A CHITA

KJIETKE, COBPEMEHHbIE HarlpaBJIeHH:A B
H3Y4€HHH KJIETOYHOH OHOJIOIHH, MPHHLIHITHI
H MeXaHH3MbI KJIETOYHBIX ITP OLIECCOB.

-T10JIX0bI H METOIbI COBpPEMEHHOH
reHeTHKH 4eJI0BeKa

- MHOTI'OO 6[] d3HE ITap asHTOB YCJIOBCKA.

r1ap a3HTOJIOTHH
atrecTaliH: KB, T3

Ymeer: copMyIHp OBaTh H IIPEICTABHTD
pe3yJIbTaThl IIp OBEEHHOIO aHAJH3a

HayYHOH JIMTep aTypbl, BECTH ITy OJIHIHY 10

VMeeT HaXOJIHTb HyKHbBIC
TIOHATHA B 001acTH

J111A TEKYLIETO
koHTpoNA: KB, /1.
OHOIOTHH KJIETKH, NeéHETHKH

IHCKYCCHIO H OTCTaHBaTk CBOH CYKIEHHA YeNoBeKa, METHI [HHCKOH A
110 r1p o61eMaM GHOJIOTHH I1ap a3HTOJIOTHH [P OMEZRY TOHHOH
aTrecTaLH: KB, T3
OIIK 5.1 3HAaeT: - COBP EMeHHbI€ HH(] OpMaLIHOHHBIE Crioc o0eH Mp e cTaBHTD J111A TEKYLIETO

[InaHHpYeT MPHKIAHEIE
H MPAKTHUECKHE MPOEKTEI
H HHbIE MEPOTIPHATHA 110
H3YYEHHIO H
MOJIETHPOBAHHIO
(pH3HKO-XHMHYECKHX,
OHOXHMHUECKHX,
(pH3HOTOTHYECKHX
MPOLIECCOB H SBJICHHIA,
MPOHCXOAAMINX B KIETKE

OHOMmorp aHUYecKHe pecypchl, cojiepiKaliHe
HH(pOPMALHIO O COBpPEMEHHBIX (PH3HKO-
XHMHYeCKHX, OHOXHMHYECKHX IIpolleccax H
SIBJIEHHI, TP OHCXOIANTHX B KIIETKE
yelIoBeKa, 0 PyHIaMeHTalIbHBIX H
MPHKIaHBIX HarlpaBIeHHAX B H3YYeHHH
OHOJIOTHH.

-Oc00eHHOCTH KOMITTEKCHOH
HH(pOpPMALIHOHHOH 0a3bl, HEOOXOIHMOI Z171A
paboThI ¢ HAYYHOH JTHTepaTypoii B 00JIacTH
H3Y4€HHA OHOIOrHH

JOTHYCCKYIO LICTIOYKY H
0OBSICHHTH OCHOBHbBIE
3aKOHOMCPHOCTH

AHIHEN CATCIIBHOC TH KHBOH

koHTpoJIA: KB, ]

Ja
I1p OMEAY TOYHOH

KJIETKH, MeHETHKH, aTrecTaliH: KB, T3

ITap asHTH3MaA.
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YEJIOBEKa VYmeer: OOpadaTeiBaTh H aHAIH3HPOBATD Crioc00€H OLIeHHTD J171A TEKYLIETO
HCTOYHHKH, HEOOXOJHMbIE I H3YYEHH: HC TOYHHKH Ha IPEMET koHtpori: KB, ]I,
oHonoruH. HaxoHTh p eleBaHTHY 1O Ha/HYHA B HHX peneBaHTHOH | T3
Hay YHY 10 HH(OPMALIHIO B 3J1€KTP OHHbBIX HH(popMaL[HH, cIr1ocodeH
KaTaJaorax H Ha IopTaiaax BeyIHX BBIJIENIAATh OCHOBHBIE At
OHOHOTEK H APYTHX 3JIEKTP OHHbIX TMMOHATHS BOIIPOCAM [P OME:KY TOUHOH
Hay4HbIX 0a3ax J[aHHbIX. (YHKIHOHHp OBaHMA KieTky, | ATTeCTalH: KB, T3

reHeTHKH, I1ap a3HTH3Ma

OIIK 5.2 3Haer: [ [pHHIMITLI Op raHH3aL[HH 3HAEeT BO3MOMKHOCTH H J111A TEKyLIEro
MPHKIATHBIX H [PAKTHYECKHX [IPOEKTOB [10 | OrpaHH4YeHHs COBp eMeHHBIX | KoHTpos: KB, T3

OpraHH3yeT H H3YUEHHIO H MO EJIHD OBAaHHIO (DH3HKO- TTOHCKOBBIX CHCTEM,

OCYHICCTBIIACT XHMHY eCKHX, OHOXHMHYECKHX, MPHHL[HITHI [TOHCKA M

peann3anuo (pH3HOJIOTHY ECKHX 1P OLIECCOB H ABJIEHHI, MH(OPMALHH H rocTpoekmsa | [P OMEKY TOUHOH

MPHKJIaJHBIX H
MPaAKTHYECKHX MIPOEKTOR
H HHBIX MEPONPUATHII 110
H3YUEHHIO H
MOJIETHPOBAHHIO
(pH3HKO-XHMHUECKHX,
OHOXHMHUECKHX,
(pH3H0TOTHUECKHX
MPOLIECCOB H ARJIEHHIA,
MPOHCXOAANINX B KIETKE
yeJIoBEeKa.

[MPOHCXOIANIHX B KIICTKE YCIIOBCKA, B TOM
yHcIIe B 00J1acTH reHeTHKH YellOBeKa.

JIOTHYECKHX CBA3EH.

aTrecTalH: KB

¥Meer: OpradHs 0BbIBaTh H OCYIIEC TBIIATD
OEeATENbHOCTh, HEOOX OHMY 10 JTA
pean3al[HH I1p OEKTOB 10 MOJETHPOBaHHIO
(PH3HKO-XHMHYe CKHX, OHOXHMHYECKHX,
(PH3HOJIOMHYECKHX ITP OLIECCOB H ABJIEHHI,
[POHCXOIAIHX B KIIETKE YET0BEKA, B TOM
qHCJie B 00/1acTH reHeTHKH Ye10BeKa.

Crioc 00eH KpHTHYECKH
OLIEHHBATh HaliJIeHHY 10
HH(pOopMaLHIO. YMEET
BbICTP aHBATh JIOTHYECKHE
CXEMBI.

J111A TEKYLIETO
KoHTpoJIA: KB, T3

JL1s
I1p OMEAY TOYHOH
aTrecTaLHH: KB

OIIK 5.3 OpraHuzyeT H
OCYILECTBIISAET
peanu3aiHo
MPHKJIAAHBIX H
MPaKTHUECKHX MPOEKTOR
H HHBIX MEPOIPHATHH 110
H3YUEHHIO H
MOJIETHPOBAHHIO
(pH3HKO-X UMHUECKHX,
OHOXHMHYECKHX,
(pH3HOIOTHYECKHX
MPOLIECCOB H ABJIEHHI],
MPOHCXOANINX B KIIETKE
YEJIOBEKa.

3HaeT: OHOJIOTHYECKY KO CYITHOCTh
TIPOLIECCOB, ITP OHCXOMALIHX B KHBOM
opraHH3me. CTp oeHHe H OHOJIOTHYECKY IO
POJIb HYKJIIEHHOBBIX KHCIIOT B XpaHEeHHH H
peaH3alHH reHeTHYeckoil HHpopMalLHH,
CTPYKTYPHO-(YHKLIHOHAJIEHY 0

Op raHH3 aLHI0 KIETKH, (PH3HKO-XHMHYECKHE,
MOJIEKY JIAPHBIE P OLIECChI, ITPOTEKAOIIHE B
KJIETKE, COBpEMEHHbIE HarlpaBJIEHH: B
H3Y4YeHHH MeHETHKH YeJIoBeKa, sKH3HEeHHbIe

ITHEITIBI H MCTHITHHCKOC SHAaCHHC TTap asHTOB
HEITOBCKA.

3HAET MPHHLIHITHI
OpraHH3aL[HH KHBbIX

CHCTEM, OCHOBHBIX
KOMITOHEHT KJIETKH,
I10JTX0/bI COBP EMEHHOI
reHEeTHKH H p asHooOpasHe
I1ap a3HTOB..

J111A TEKyLIETo
koHTpoA- KB, /]

VMeeT : HCIIOIb30BaTh METOBI 00p ab0TKH
HH(pOpMAaILHH JIJI1 KOHTpoJIA H 00padboTkH
IpoLieccoB B OHOIOTHYECKHX CHCTEMAX.

- TIPEICTABHTD P €3YJIbTaThl aHAIIH3a,
MMPOBEIEHHOI0 B paMKax ITp O€KTa I10
H3YUEHHIO (PH3HKO-XHMHYECKHX,
OHOXHMMHYECKHX, (PH3HOIOMHYECKHX
TPOLIECCOB H ABJIEHHI, ITP OHCXO/IAINIHX B
KJIETKE YeJIOBEKa B paMKax JIOKJIajja B Kypce
«bHOIIOTHA»

Crioc oOeH Mnp e cTaBHTh
CaMOCTOATEIIBHOE

Hc cJIeJoBaHHE I10 3aJJaHHOH
TEME B paMKax JHCLIHILTHHDI
«bHonmorHsy.

J111A TEKyLIEro
koHTpoJIA: KB, ]

JL1s
I1p OMEAY TOYHOH
aTrecTalH: KB
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3. Kpurepuu onieHHBAHHA MOKA3aTe el NIPH TeKyleM KOHT poJie

Ilkana ouenueanua 1. — 012 mexkyuiezo KOHmMpoJiA

Onenka 3Harh ¥YMerTh
HeynoBneTBOpHTEIIBHO OTCYTCTBHE 3HAHHII OTCVTCTBHE YMEHHH
Y IOBJIETBOPHUTEIILHO OO11He, HO HE B 11e710M YCIIEIIIHOE, HO HE
CTPYKTYPHPOBAHHEBIE 3HAHMS | CHCTEMATHYECKH OCYVIIECTBIIIEMOE
YMEHHE
XOpOIIIo CdopmMHpOoBaHHEIE, HO B 11e11oM ycIieImoe, HO
COIepaKaIlHe OTAEIbHEIE COIepaKallle OTJAEIbHBIE ITPOOETIhI
IIPOOEIIbl 3HAHH A YMEHHE
OTIIHYHO CdopMHpOBaHHEIE ChopMHpOBaHHOE YMEHHE
CHCTeMaTHUYECKIE 3HAHIS

Illkana ouenueanun 2. — 0114 mexkyuie20 KOHmMpoJiA

OlleHKa

dopmyIHpoBKa TPeOOBAHHI K CTeNeHHA cPOPMHPOBAHHOCTH KOMIIOHEHT 0B
HHAHKATOPA KOMIIET eHIHH

HeymorneTBOPHTEIIFHO

«3HaeT» Ha YPOBHC OPHCHTHPOBAHHA, HPEI[CTEIBHEHI]I‘T. 3HaeT OCHOBHBIE
IMPH3HAKH HIII TEPMHHBI H3YYdCMOI'O 3JIEMCHTA COJACPAKAHHA, HX OTHECCHHOCTD
K GHpE,I[EHEI—H—IGﬁ HaVKE, OTp4acClIH HIII Gﬁ'BEEI{TﬂIvI: Y3HACT HX B TCKCTax,
HBD@I)H}I{EHI[HK HJIH CXEMdAX H 3HACT, K KdKHM HCTOYHHKAM HY¥HO Gﬁpaﬂ[ﬂTLCH
U151 OoJIee JeTaJIbHOI'O €ro YCBOCHHA

Y IOBIIETB OPHTCIIBHO

«3HaeT» H «yYMeeT» Ha PeNMpPOAYKTHBHOM YPOBHE. 3HAe€T H3YYEHHBIH 3JIeMEHT
COJlep’KaHHs PENPOAYKTHBHO: ITPOH3BOIBHO BOCITPOH3BOJHUT CBOH 3HAHHS
YCTHO, ITHCEMEHHO HIIH B IEMOHCTPHPYEMBIX JIEHCTBHSIX.

XOpOoI1I0

{{BHE],ET}}:, «YMECT» Ha QaHAIIHTHHUCCKOM YPOBHCE. 3HaeT Ha PEITPOAYKTHEHOM
YPOBHE H VKa3bIBACT Ha 0COOEHHOCTH H B3aHMOCBS3H H3VUCHHBIX Gﬁ'BEEI{TGE:, Ha
HX JOCTOHHCTBd, OI'PAaHHYCHIA, HCTOPHIO H IICPCIICKTHBBI PA3BHTHA H
0COOEHHOCTH I Pa3HBIX 0OBEKTOB YCBOCHILA.

OTIIHMYHO

«3HaeT», «YMEET» Ha CHCTEMHOM VPOBHE. 3HAeT H3YUEHHBIH BIIEMEHT
COIepKaHH CHCTEMHO, ITPOH3BOJILHO M JOKAa3aTelIbHO BOCIIPOH3BOIHT CBOH
3HAHHS YCTHO, ITHCbMEHHO HJIM B JEMOHCTPHPYEMBIX JEHCTBHSIX, YUHTBIBAS H
yKa3blBas CBSI3H M 3aBHCHMOCTH MEXIY STHM SIEMEHTOM H JPYTHMH
BIIEMEHTAMH COAEpKaHHS VY4eOHOH JHCIIMIIIMHBI, €ro 3HAaYHMOCThL B
COIepKaHHH YUeOHOH I CIIHIUTHHEI
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IlIkana ouenueanus 3. — 0714 MmeKyuiez0 KOHMpPoia 00KIA006

Bua zaganus

«3a4TeHO»

«He 3auTe”Ho»

3anuTa nmpoeKTa B
BHJIE OKIIaza.

BBIBEOJOB.

JeMoHCcTpalus

YeTKoe H3T0KEHHE CoOOcCp AaHHA
pﬂﬁDTLI, KPAaTKOC H3JTOKCHHC

3HAHHA CBOEH paboThl H YMEHHE
OTBEYATH HA BOIIPOCEHL.

[IpocTpaHHOE H3TOKEHHE COJIEPAKAHMSA, (parMeHTapHbII
JI0K/1a]l, B KOTOPOM OTCYTCTBYIOT BBIBOJIbI.

[TyTaHHLIa B HAYYHBIX MMOHATHAX.
OTCYTCTBHE OTBETOR Ha PsJ] BOIPOCOB.

JIEMOHCTpAILHA OTCYTCTBHA IMTyOOKHX 3HAHHH aHalH3a
CBOEH paboTHI.

Dopma NPOMEKYTOYHOH ATTECTAIHA II0 JHCHHILIMHE: 3K3aMeH (36 Jac.) — 2 cemecTp

OK3aMeH ITPOBOAHTICA B OAHH 3TalL

coOecejoBaHHe II0 OmneraM (OHJIET COHEPXHT 3

KOHTPOJILHEIX BOITpoca). BpeMs Ha ITOATOTOBKY 30 MHH.

Bug zaganus

OneHoYHLIe MATEPHAJIBI

HpDBEpHEMLIE KOMIIETEHIIHH H
HHIHKATOPBI JOCTHMECHHA KOMIECTCHITHH

Co0beceIoOBaHIE IIO
KOHTPOIIbHBIM BOIIPOCAM

KOHTpOIIBHEIE BOIIPOCH

YK-1.1, OIIK 5.1, OIIK 5.2, OIIK 5.3

K cobecemopaHImo JOIycKarTC A oOyuarolmieca Oe3 TEKYIIHX 3aJ0KeHHOCTEN 110 I CIFILIHHE (CTaHHEIE
T3, mpeacTapIeHHEII IOKIIA/l, YCIIEIIHO BEOTOHEHHEIE IIHCEMeHHEIE Pa0OTEI H T.1T.).

3. KpuTepuu oneHHBAaHHA 3aJaHHIl IPOMeXKYTOUHOI aTTeCTallHH (3a4eT C OIeHKOIi):

Bua zaganus «HeyoB.J1.» «YIOBJ.» «XopoIiio» «OTINYHO»
JleMoHCcTpalua (OTBET HE JIOTHUEH, JdemoHcTpauusa | JleMoHCTpalya
OTCYTCTBHA 3HAHHH. 3AIIYTAHHOCTE 3HAHHH 10 IMyOOKHX 3HAHHH H
IIpocTpaHHOE H3JIOKEHHE | OTBETA. 3aJTaHHOMY YMEHHE OTBEUATH
COJIEPKAHHUA CYTH IIyTaHHIa B BOIPOCY H Ha BOIPOCHI.
3aJITaHHOTO BOIpoca. HAYUHBIX TTOHATHAX. | YMEHHE YETKO SAcHoe, UeTKoE
ColecenoBaHHe IIyTaHHIla B HAYUHBIX TpebyroTca OTBEYAThL Ha H3JI0KEHHE
10 KOHTPOJIBHBIM | TTOHATHSX. IIOTIOJIHHTEIbHBIE BOITPOCHI. COZlEpAKAHUS.
BOIpOCam OTCYTCTBHE OTBETOB Ha BOIPOCHI. H3numnze OTCYTCTBHE
PAI TOTOJTHHTENLHBIX, KPaTKHH OTBET. | MPOTHBOPEUHBOH
HABOAIIHX BOIPOCOB. HH(pOpMALHH.
Bnanenue
TEPMHUHOJIOTHEI.
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OIEHOYHBIE MATEPHAJIBI JIJIA TEKYHIEI' O KOHTPOJIA

THUIIOBLBIE TECTOBDIE 3AJIAHUA

C BblﬁﬂpﬂM OAHOTI'O IIPABHJ/IBHOI'O OTBETA

JagaHue

JTAJOH 0TBeTAa

IIpoBepsiemMmble
HHIAKATOPLI
HMOCTHReHH A

KOMIIEeTeHIIHH

IIpouumaiime mexcm u evibepume 0O0UH NPAGLTLHbLLL
omeent.

Texkct 3amannsa: Kak Ha3pIBaeTCs IIPOIIECC
CBOPAYHBAaHHS OeJIKa B HATHBHYIO KOH( OPMAIL[HIO?

a. (POIJHHT
b. peHaTypaimi
C. ITOIMMepH3aI[HI

d. TpeaMIIITIHHT

e. muddepeHIIHAIHI

YK-1.1, OIIK 5.3

Ipouumaiime mexcm u evibepume 0OUH NPAGLTL HbLLL
omniaent.

Tekcr 3amaHnd. Kakie CBSI3H YU4aCTBYIOT B
oOpa3oBaHHH ITEPBHYHON CTPYKTYPEI OeIKa?

a. TIENITHIHBIE

b. BOIOpPOIHBIE
C. JHCYIb(HIHBIE
d. HOHHEBIE

e. THAPo(]OOHBIe B3aHMOJACHCTBH S

YK-1.1, OIIK 5.3

Ipouumaiime mexcm u evibepume 0OUH NPAGLTL HbLLL
omniaent.

Tekcr 3amaHnd. Kakue CBA3H YYaCTBVIOT B
oOpa3oBaHHH BTOPHYHOH CTPYKTYPEI OcKa?

d. IICIITHAHBIC

YK-1.1, OIIK 5.3
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b. BOIOpOmHBIE
C. JHCYIb(HIHBIE
d. HOHHEIE

e. THAPo(]OOHBIe B3aHMOJACHCTBH S

Ipouumaiime mexcm u evibepume 0OUH NPAGLTL HbLLL
omniaent.

Texkct 3agaHngd: OTMeThTE THCTOHOBBIH OEJIOK,
KOTOPBIA ITPHHUMAET YIACTHE B CKPYUHBAHHH H
pacKpyYHBaHHH MOJIeKyIbel JIHK 1 ganmsHenIen eé
VITaKOBKE.

a. HI
b. H2A
c. H2B
d H3

e. H4

YK-1.1, OIIK 5.3

N

IIpouumaiime mexcm u evibepume 0OUH HPAGLUTLHBIIL
omneent.

Texct 3agaHnd: K JHEPICTHUCCKOMY allllapaTy KIICTKI
OTHOCHTCA.

a. pHOOCOMEI

b. BHIOIMIa3MaTHYECKHI PETHKYIIIOM

c. Komimiekc ['ombKH
d. SHIOCOMEI

e. JIH30COMEI

f. mepokcHCcOMEI

g. MHTOXOHJIPHH

h. sapo

1. IMMTOCKEJIET

YK-1.1, OIIK 5.3

IIpouumaiime mexcm u evibepume 0OUH HPAGLUTLHBIIL
omneent.

YK-1.1, OIIK 5.3
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TekcT 3agaHNg. 3a XpaHeHHe TeHETHYECKOH
HH()OPMAIHH B KJIETKE OTBEYaET:

a. PHOOCOMEI

b. sHAOIUIa3MaTHYECKHH PETHKYIIEOM
C. KoMIuIeKc [ o mxn

d. 3HIOCOMEI

€. JIH30COMBI

f. mepokcHCcOMEI

g. Anpo

h. I1MTOCKEeIEeT

IIpouumaiime mexcm 1 evibepume 00UH NPAGLTLHbLLL
omneent.

TexcT 3aganng: HabmoaeHie 3a KUBBIMH KIIeTKaMH
HEBO3MOJKHO ITPH HCITOIb30BAHHH

a. CBETOBOH MHKPOCKOITHH

b. ¢ayopecrieHTHOH MHKPOCKOITHH
C. KOH(OKaIbHOH MHKPOCKOITHH

d. 2IeKTpOHHOH MHKPOCKOITHH

€. BCEX BHIOB MHKPOCKOIIIH

YK-1.1, OIIK 5.3

IIpouumaiime mexcm 1 evibepume 00UH NPAGLTLHbLLL
omneent.

TexcT 3amgaHnsg: [IpobneMy CBEPXCIIMPAIEHOL O
HarpsokeHHa JIHK BoO BpeMd ai1oHTrargm
TPaHCKPHITI[HI TTOMOTaeT PEIIHNTH:

a. JIHK-tomomnsomepasa

b. JTHK-xemmka3a

c. JHK-3aencimas PHK-nommimepasa
d. MeTmaTpaHcdepasa

e. (ocdaTasza

YK-1.1, OIIK 5.3
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Ipouumaiime mexcm u evibepume 0OUH NPAGLTL HbLLL
omniaent.

Texct 3amaHnd: 1 IIpHCOeJHHEHH S K aKL[ETITOPHOMY
xsocTy TPHK aMimHOKINCIIOTE HEOOXOAHMA
IpeJIBAPHTEIIbHAS aKTHBRAIH S C YYACTHEM SHEPIHHU
AT®. Ory peak1iio KaTaTH3HPyeT O0cOOBIi (pepMeHT —

a. amuuHoaria TPHK cuHraza
b. ¢ocdarasa

C. MeTHTpaHc(epasa

d. »K30HYKIIeasa

e. TyaHWITpaHc(epasza

YK-1.1, OIIK 5.3

10.

Ipouumaiime mexcm u evibepume 0OUH NPAGLTL HbLLL
omniaent.

Tekcr 3amanmsa. Kakon MexXaHH3M perapaliii
YCTPaHAET IMPHMHIIHHOBEIE JHMEPHI, BEI3BaHHEIE
YIILTPa()HOIIETOBBIM H3Ty4eHHEM?

a. Pemapainisg BeIpe3aHHeM ocHoBaHHH (BER)
b. Pemapaimis Beipe3aHHeM HYKIeOoTHAOB (NER)
c. Ilpsmas xunrIrdeckas perrapars

d. I'omomorn4Hast peKoMOHHAIHS

YK-1.1, OIIK 5.3

11.

IIpouumaiime mexcm u @vibepume 0OUH NPAGLTLHYILL
omeent.

Texkcr 3amanna: Kakme MyTalH MOT'YT BO3HHKHYTh
IIpH Ae(peKTe CHCTEMBI Pelapaliii OIHO0YHO
CIlapeHHBIX HyKIIeoTHI0B (MMR)?

a. JIBYIIEIIOYEYHBIE Pa3PhIBEI
b. I'eHOMHBIE MyTalHH
c. TemomepHBIe YKOPOYSHHS

d. TodeuHble MyTaI[HH

YK-1.1, OIIK 5.3

12.

IIpouumaiime mexcm u evibepume 0OUH HPAGLUTLHBIIL
omneent.

Texker 3agaHnsg: UTO MPOHCXOMHUT MPH AeeKTe

YK-1.1, OIIK 5.3
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dpepmenTa BRCA2?
a. YBeIHYHBAeTCS BEPOSATHOCTh TeHHBIX MYT al[Hil

b. Hapymraercs  pemapaiuss  ABYILEIIOYEYHBIX
pa3peiBoB JIHK

C. YBeIHYHBAeTCH JIHHA TCJIIOMCEDP

d. VYckopsercsa yapoenue JIHK

13.

IIpouumaiime mexcm 1 evibepume 00UH NPAGLTLHbLLL
omneent.

TexcT 3agannsg: CriocoOHOCTh HOHHBIX KaHAIIOB

HS@HPHTEJ]LHD IIPOITYCKATh HOHBI KaKOor0-THOO OMHOTO
THITA Ha3bIBACTCA

a. CeIeKTHBHOCTH
b. pedpakTOpHOCTH
C. H30HpaTeIbHOCTh
d. He3aBHCHMOCTH

€. JHCKPECTHOCTb

YK-1.1, OIIK 5.3

14.

IIpouumaiime mexcm u evibepume 0OUH HPAGLUTLHBIIL
omneent.

Tekct 3amaHnd. MOHHbIe KaHAJIBI ITPEACTABIISIOT
coboIl

—  MVIIbTHCIIOHHBIH KOMIUIEKC JIMITH/IOB
—  JHIMIHBIN MOHOCIIOH, COJIePKaIIi OeIKH

— JHMIHAHYIO IJHIIOCOMY, B I[EHTP KOTOpPOIil
BHEPEHBI OEJIKH.

— CYCIICH3HA JIHITHIOB H ITOJIHCAXdPHI0B

—  KOMIIJIEKC TpaHCMeMOPAaHHBIX OEIIKOB,
00pa3yIoIHX THAPO(QHIEHYIO ITOPY.

YK-1.1, OIIK 5.3

IIpouumaiime mexcm u @vibepume 0OUH NPAGLTLHYILL
omeent.

TexcT 3amaHNsg. Kakoe CBOHCTBO MeMOpPaHEI
obecreunBaeT CYIIeCTBOBAHHE ITOTEHI[HAIA TTOKOS:

YK-1.1, OIIK 5.3
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a. M30HpaTeIbHasg IIPOHHIIAeMOCTh
b. acHMMETPHYHOCTE
C. 3aMKHYTOCTE
d. TekydecTs
e. aM(pHPHILHOCTD
16. | Ilpouumaiime mexcm i evibepume OOUH NPAGLTbHbLIL YK-1.1, OlIK 5.3
onieemn.
Texct 3amannsg: OTIIMUHTENIbHAS YepTa MOTEHIHATIA
JEHCTBHSI THITHYHOTO KapAHOMHOIHNTA!
a. (paza THITePHOIIPH3ALIH
b. d¢aza mmaro, B KOTOPOH HOHBI KaIbI[HI BXOIIT
B KJIIETKY, @ HOHBI KaJIH s BRIXOSAT HX KIIETKH
c. (haza IIaro, B KOTOPOH HOHBI KaJIbI[HS
BEIXOJISAT M3 KIIETKH, a HOHBI KaITHI BXOIAIT B
KIIETKY
d. ¢aza mmaro, B KOTOpOH HOHBI KaJIBI[HSI H KaJIH I
BEIXOJIST H3 KIIETKH
e. (haza IIaTo, B KOTOPOH HOHBI KaJIBI[HI H KA
BXOJISIT B KIETKY
17. | Ilpouumaiime mexcm il evibepuime OOUH NPAGUTbHbLI YK-1.1, OlIK 5.3

OHlGenl.

Teker 3amanna; OTIHYHTEIbHAS YepTa IOoTeHIHalIa
JeHCTBHS aTHITHYHOIO KapIHOMHOIIHTA (M3 CHHO-
aTPHAIIBbHOTO Y37Ia):

d.

b.

(paza IeTnoIIpH3aIH OTCYTCTBYET
(paza pernoIIpH3aLHH OTCYTCBYET
(paza mmaro 3aHHMaeT 90% BpeMeHH

I'CHEPaAIIA BOITHBI MeITIEHHOH
ITHACTOJIHYECKOH ACITOJIAP3allHH,
oOecIleyHBaroIel  aBTOMATHIO CCPACTHOIL'O
COKPpaIllcHHA

BCC (1)331:-1 o0ecIieueHbl XJIIOPHBIMH KdHaJIaMH
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18.

Ipouumaiime mexcm u evibepume 0OUH NPAGLTL HbLLL
omniaent.

Tekcr 3amaHnd. MaeanpHoe pellleHe YPpaBHEHHS
HepHcTa

a. 5TO Pa3HHIA MEXJIY HapYKHBIM H BHYTPEHHHM
3apsIoM Ha MeMOpaHe

b. octaHoBka JIH(PY3HH HOHOB OJHOIO THIIA
yepes MeMOpaHy

C. 3HAYCHIC TpElHCMEIﬂﬁpElHHDI‘G ITOTCHIIATIA,
ITPH KOTOPOM 1A JAaHHOI'O HOHa JOCTHI'dC€TCA
PAaBHOBCCHE MCHKAY TOKOM IIO 3JICKTPHYCCKOMY

IpaJHeHTy H TOKOM II0 XHMHYECKOMY
I'paHeHTy

d. cocTosHMe OHOMOrHYECKOI CMCPTH KIIETKH

YK-1.1, OIIK 5.3

19.

Ipouumaiime mexcm u evibepume 0OUH NPAGLTL HbLLL
omniaent.

Texkcr 3aganusa. OTIHYHTEIBHAS YepTa II0TEHI[HATIa
JIEFICTBHS HEMPOHA:

d. HAIIHHYHEC IIOPOI'OBOI'O YPOBHA JCITOIIAPH3aIlITI

b. HaIHYHe OCTATOYHOIN ACITOJIAPH3AaIlIH IIOCIIC
THIIEPITOJIAPH3aIl I

C. HammdHe (pa3bl MeJIeHHOH PeITONISIpH3aIHH
d. HamH4He (a3wl IUIATO

e. ToTeHiman rnmokod +40 mB

YK-1.1, OIIK 5.3

20.

IIpouumaiime mexcm u @vibepume 0OUH NPAGLTLHYILL
omeent.

TexcT 3amaHNsg. MexaHnsM padoThl HaTPHH-KaJIHEBOH
AT®asmr:

a. 2 HOHa HAaTPHA B KIICTKY, 3 HOHAa KaJIHs H3
KIICTEKI

b. 3 HoHa HATPHA B KIICTKY, 2 MOHAa KaJIHs H3
KIIETEIH

C. 2 HOHa KalIui B KIICTKY, 3 HOHa HaTpHA H3

YK-1.1, OIIK 5.3

37




KIIETEI

d. 3 moHa KanHi B KIIETKY, 2 HOHA HaTPHS H3
KIIETKH

e. 1 MOoH xamHsg MeHsIeT Ha | HOH HaTPHA,
HAIIPpaBJIICHHC HE BAKHO

21.

Ipouumaiime mexcm u evibepume 0OUH NPAGLTL HbLLL
omniaent.

Tekcr 3aganus: TpeIMIUIIIHHT — 3TO
a. TIOIMHMMEPH3AIHS ¢ «KMHHYC» KOHI[a
b. cocTosHHe JHHAMHYeCKOI HecTaOWILHOCTH
C. pa3zbopKa ¢ «IUIFOC» KOHI[A
d. cTabHIIbHOE COCTOSHIE JUIHHEI

e. KaTacTpoda

YK-1.1, OIIK 5.3

22.

IIpouumaiime mexcm u @vibepume 0OUH NPAGLTLHYILL
omeent.

TekcT 3agaHNg; Poilb HOHOB KaJIbIH S B MBIIIIEUYHOM
COKpPallcHHH

d. HD,[[I[EP}I{HEHET HY¥HOC 3HAUYCHHEC ITOTCHITHAIId
ITIOKOA

b. OGecrneunpaeT (pa3y IUIaTO IMOTEHI[HATIA
JIeHCTBHA

C. AKTHBHPYIOT KaJIbI[HI-KaIIbMOJYIIHH-
3aBHCHMYIO KIHAa3y

d. CBs3BIBAIOTCS ¢ MHO3HHOM, aKTHBHPYS €TI0
CITOCOOHOCTE THAPOIH30BaTh ATD

e. (CBI3BIBAIOTCS C TPOITOHHHOM, H3MCHAA €10

I{DH(l)DpMElI_[I[BD: IATO ITOSBOIIACT MHO3HHY
CBABATECH C dKTHHOM.

YK-1.1, OIIK 5.3

23.

IIpouumaiime mexcm u evibepume 0O0UH NPAGLTLHbLLL
omeent.

Texkct 3amannsg: TommpHa HUTH aKTHHOBOI'O
(pHIIaMeHTa

YK-1.1, OIIK 5.3
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a. 20-22 HM

b. 10-15 HM
C. 5-9 HM

d 2-3HM

e. 7-9 MKM

24.

Ipouumaiime mexcm u evibepume 0OUH NPAGLTL HbLLL
omniaent.

TekcT 3aganHmsa. BHEIHHA JHAMETP MHKPOTPYOOUKH

a. /-9 HM

b. 2-5 MKM

c. 12-15HM
d. 20-25 HM
e. 20-25 MM

YK-1.1, OIIK 5.3

IIpouumaiime mexcm 1 evibepume 00UH NPAGLTLHbLLL
omneent.

TekcT 3agaHNnga. MOHOMEPOM MHKPOTPYOOUEK
SIBTISIETCS

a. Y IuUMep TYOyIIHHA

b. o mMoHOMep TYOyIHHA
c. 3 MmoHOMep TYOyIHHa
d. of muMmep TyOyImHa

e. TYOYIIHH

YK-1.1, OIIK 5.3

26.

IIpouumaiime mexcm u @vibepume 0OUH NPAGLTLHYILL
omeent.

TexcT 3amaHnsg. binarogaps sTroMy OenKy U3
TIEPHIIEHT PHOJIIPHOIO IIPOCTPAHCTBA IIPOHCXOIHT
3a5KOPHBAHIE «MHHYC)» KOHI[OB MHKPOTPYOOUEK

d. KIHHC3HH

b. mIHenH

YK-1.1, OIIK 5.3
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c. Oera-TyOyIHH

d. ampda-TyOymHH

€. raMma-TyOyIIHH

27.

Ipouumaiime mexcm u evibepume 0OUH NPAGLTL HbLLL
omniaent.

TekcT 3agaHusg. B KOMITIIEKCE ¢ KaKOH MOJIEKYIIOH
KHHe3HH HMeeT OOJIbIIee CPOACTRBO K MHKPOTPYOOUKE

a ATD
b. AJID
c. TTD
d TIOD

e. HAMOD

YK-1.1, OIIK 5.3

28.

IIpouumaiime mexcm u evibepume 0OUH HPAGLUTLHBIIL
omneent.

Texkcr 3aganHusd: [ IpHYMHON JeTCKOH ITPOrepHu
SIBTISIETCSI

a. MyTaips B OeJIKe JJaMIHBI THITA A
b. MyTaimg B GenKe-TaMHHHHE

C. MyTaius B OeJIKe JTaMHHBI THITA B
d. Myraipia B Genke JaMHHBI THITA C

e. MyTala B Oenke BepHepa (Xemikasa)

YK-1.1, OIIK 5.3

29.

IIpouumaiime mexcm u evibepume 0OUH HPAGLUTLHBIIL
omneent.

Texkcr 3agannsg. OCHOBHOH O€JIOK ITPOMEKYTOUYHBIX
(pHIIaMEeHTOB B POIrOBOM CJIOE 3IIHJIEPMICa

d. BHMCHTIHH

b. kepaTHH
C. JEeCMHH
d. HecTHH

YK-1.1, OIIK 5.3
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e. OelIKH-IaMIHEI

30.

Ipouumaiime mexcm u evibepume 0OUH NPAGLTL HbLLL
omneent.

TekcT 3aganmsa. MHKPOBOPCHHKH 00pa30BaHEI
a. MHKPOTYOOUKaAMH
b. MHKpopHIaMEeHTaMH
C. JIMMHHHHOM
d. KOpTaKTHHOM

€. KEPATHHOM

YK-1.1, OIIK 5.3

31.

IIpouumaiime mexcm u @vibepume 0OUH NPAGLTLHYILL
omeent.

TekcT 3amaHnsg. Kakon M3 repeurclIeHHBIX reHoB HE
OTHOCHTCS K IIPOTOOHKOreHam?

a. collal
b. src
C. 1as

d. myc

YK-1.1, OIIK 5.3

32.

IIpouumaiime mexcm u @vibepume 0OUH NPAGLTLHYILL
omeent.

Texkcr 3amannsg. B JIHK mmpon301u1o crioHTaHHoe

IIPEBpAIeHHE IIHTO3HHA B YPaIHJI. OTO IIPHMED
Iporecca?

a. AIypHHH3AI[HH
b. OGpazoBaHHA CIIHBOK
c. JleMeTHIIHMpOBaHH I

d. Jle3aMHHHpPOBaHH S

YK-1.1, OIIK 5.3

33.

IIpouumaiime mexcm 1 evibepume 0OUH NPAGLTLHYLLL
omeent.

Tekcr 3aganms: B xoae omudok permiaiiu B JJHK
BO3HHKIIA HYKIIEOTHIHAS ITapa I{HTO3HH-aIcHHH.
Kakas cucTteMa peraparii J0JIKHA aKTHBHPOBAThCS

YK-1.1, OIIK 5.3
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JULI YCTpaHeHHs OITHOKH B 3TOM clIy4ae?
a. ['oMomormyHas peKOMOHMHAIH
b. ITlpsmvasg xumMHYecKasl peraparis
C. OKCIIM3HOHHAS Perrapariis

d. 3’-5° »sK30HYKIea3Had akTHBHOCThE JIHK-
TIOJIMEPaskI

34.

IIpouumaiime mexcm 1 evibepume 00UH NPAGLTLHbLLL

orneent.

TekcT 3amaHHT: HPCJ'T OOHKOI'CHEBI — 3TO I'CHEI,

a. Komgupyromrue OelkH, y4acTBYIOIIHE B
TH( ] epeHIIMPOBKE KIIETOK.

b. Komupyromue OelIKH, yIaCTBYIOITHE B
PETYILAIMH KIETOYHOI O I[HKIIa

C. KG,I[HP}’IOH_[HE 6EHI{H:, BOBJICHCHHEBIC B
CHI'HAJIBHBIC ITYTH.

d. BepHBI Bce BapHaHTHI

YK-1.1, OIIK 5.3

IIpouumaiime mexcm u @vibepume 0OUH NPAGLTLHYILL
omeent.

TekcT 3agannsa;. OCHOBOH AeHCTBHA XHMHYECKOIr O
KaHI[EpOreHa SBIISIETCS

a. lloBpexaeHHe MeMOpPaHBI KIIETKH
b. KopanenrtHoe cBsmpiBaHHe J[HK
C. AKXTHBaI[HSI OHKOBHPYCOB

d. Her BepHOro BapnaHra

YK-1.1, OIIK 5.3

36.

IIpouumaiime mexcm u @vibepume 0OUH NPAGLTLHYILL
omeent.

TekcT 3agaHng. UTO Takoe OHKOI'eHBI?

a. DbenkH, CTHMYIIHPYIOIIHE ITPOr PECCHED
OITyXOIIH H MeTacTa3HpOBaHHE.

b. BEJ'JI{H:, dKTHBHOCTD KOTOPBIX IIPHBOJIHT K
OTMCHC KOHTPOJIBHBIX TOYUCK KIICTOUYHOI'O

YK-1.1, OIIK 5.3
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I[HKIIA.

benkn, B HOpMe PETYIIHPYIOIIHE POCT H
IeJleHHe KIIETKH.

bemxkn,  oOyCIOBIHBAIOIMHE  OITYXOJEBYIO
TPaHC(OOPMALIHMIO HOPMaIbHOH KIETKH.

37.

Ipouumaiime mexcm u evibepume 0OUH NPAGLTL HbLLL

OnlGemnt.

TekcT 3aganusa. POCT paKOBOH OITYXOJIH MOJKET OBITh
BBLI3BAH

d

HapyImeHneM peryiIsiuy aroIro3a.
Brnoxom muddepeHIIHPOBKH KIIETOK.
HapyImeHneM peryisiii npoliecca JeleHH.

Bce IICPEHHCIICHHOC.

YK-1.1, OIIK 5.3

38.

IIpouumaiime mexcm u evibepume 0OUH HPAGLUTLHBIIL

OnilGent.

Texkcr 3aganns. ONmMOKH PEIUIHKAIHH ...

d

HPHEO,I[HI‘ K CTApPpCHHIO KJICTKIH.

Bceerma nmpHBogIT K H3MeHEHHIO OeJIKOBOT'0
ITPOQ IS

SIBISFOTCSI TIPHUMHOH TTOSIBIIEHH S
reHeTHYECKIHX BapHAHTOB.

Br13pIBar0T cMeHY JH(PePEeHITHPOBKH KIETKH.

YK-1.1, OIIK 5.3

39.

IIpouumaiime mexcm u @vibepume 0OUH NPAGLTLHYILL

OnilGent.

TekcT 3aganng: K 3alMTHEIM MexXaHH3MaM KileTKH HE
OTHOCHTCS

OKCIIM3HOHHAS pertapariis
bemnok p33
["'oMOnornyHass peKOMOHH AL S

KpoccuHrorep

YK-1.1, OIIK 5.3

40.

IIpouumaiime mexcm 1 evibepume 00UH NPAGLTLHbLLL

YK-1.1, OIIK 5.3
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orneent.

Texcr 3agaHug: PocT u nipormdepaliisg HopMaIbHOH

KIIETKH Per'YIIHPYeTCS

d.

b.

PocToBeiMH (haKTOpaMH

HarmrureM win OTCYTICTBHEM B CPCJcC
ITHTATCIIbHBIX BCITICCTB

BHYyTpeHHHMH peryIHPYIOIHMH CHCTEMaMH
(DakTOpaMH TPaHCKPHITIHH

Bcé nepedricieHHOe

41. | Ilpouumaiime mexcm u evibepume 0OUH NPAEGLUTLHBIIL YK-1.1, OlIK 5.3
omeent.
TekcT 3amaHnsa. B KaKkoM cliyyae KIIeTKa CTaHeT
PaKOBOH BEPOSATHEE BCET0?
a. llom mencTBHEeM MyTareHa BO3HHKIIA |
MYVTAaIMs B I'eHe, OTBEYAIOIIEM 3a JEIIeHIE
KIIETKH.
b. M3MmeHeHHEe HYKISOTHIHOI
IIOCTIEOBATEIIPHOCTH B PETYIISTOPHOH YaCTH
reHa, OTBETCTBEHHOIO 3a IPOITH( epaIfHIo,
YMEHBIIHJIIO €I'0 3KCITPECCHIO.
c. B MarepHHCKOH KJIeTKe MyTHpoBal 1 reH
CyIIpeccopa OImMyXomnH. Yepes Kakoe-TO BPeMS B
IOYEpPHEH KIIETKE MYTHPOBaJI BTOPOH TI€H
CYIIpeccopa OITYXOJIIH.
d. IIpomsomma BcraBka ¢parmenta J[HK B
CEpeaHHY HHTPOHA ITpe-MPHK.
42. | Ilpouumaiime mexcm u evibepume 0OUH NPAGUTLHBIIL YK-1.1, OlIK 5.3

OHlGenl.

TekcT

3dJaHI A l[IIHElIMﬂ[‘IECI{ElH HecTaOHIIbHOCTD

MHKPOTPYOOUeK HeOOXOAHMA IS

a. TpaHcrmopra Be3HKYII MOTOPHBIMH OeIKaMH

b.

C.

CoKpallleHH I capKoMepa

OO0pa3oBaHHS BEpeTeHa JeIIeHHS
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d. JIBIDKEHHS peCHHUYEK

43.

Ipouumaiime mexcm u evibepume 0OUH NPAGLTL HbLLL
omneent.

Teker 3amanisa. K QyHKIIHSIM KieToyHoro IieHTpa HE
OTHOCHTCSL

a. Y4YacTHe B JETIEHHH KIeTKH
b. @opmMHpOBaHHE KTYTHKOB, PeCHHYEK
c. lluTOoKHHE3

a. d. HGCTPGEHHE IMHTOCKCIICTa

YK-1.1, OIIK 5.3

44.

IIpouumaiime mexcm u evibepume 0OUH HPAGLUTLHBIIL
omneent.

Texcr 3amannsa. OYHKIMH MHKPOTPYOOYeK. BepHO
BCE, KPOME:

a. BXOIsaT B cocTaB aKCOHEMBI PECHHYEK
b. VY4acTByIOT B 00Opa30oBaHHH BepeTeHa JAeJIeHH
c. OCYIIECTBISIOT TPAaHCIIOPT HOHOB

d. OO6pa3yroT IHTOCKEIIET

e. BxXondgar B cocTaB 0a3ajIbHBIX Tellell

YK-1.1, OIIK 5.3

IIpouumaiime mexcm u evibepume 0OUH HPAGLUTLHBIIL
omneent.

TexkcT  3agaHHS OYHKIMH ~ ITPOMEKYT OUHBIX
(pHIIaMeHTOB. BepHO BCce, KpoMe:

a. BXomsar B cocTaR KIETOUYHBIX KOHTAKTOB

b. OO6pa3yroT ITHTOCKEIIET

c. OOnamgaror IHHAMHYECKOH HECTAOWIBHOCTHIO
d. PazOmparoTcs IpH AeleHHH KISTKH

€. BXO0oIsar B cOCTaB SISPHOH JIaMIHBI

YK-1.1, OIIK 5.3

46.

IIpouumaiime mexcm 1 evibepume 0OUH NPAGLTLHYLLL
omeent.

Texcr 3amanns Kakoe KOIHYECTBO MHKPOTPYOOUYEK

YK-1.1, OIIK 5.3
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BXOIHT B COCTAB aKCOHCMEI pECHH‘IBﬂ?I'?
a. 9%3+2
b. 9*%3 +0
c. 9%2+2

d 9%2+0

47.

Ipouumaiime mexcm u evibepume 0OUH NPAGLTL HbLLL
omniaent.

Texcr 3amaHmd. B KakoM HaITpaBJIEHHH MOTOpPHEBIE
OeIKH IBIKVTCS 110 MHKOTPYOOUKaM?

a. KumesnuHw! k nepudepHu KIeTKH
b. KuHe3HHBI K MHHYC KOHITY MHKPOTPYOOUYEeK
c. JlHMHEeHHEI K IIeHTPY KIIeTKH

a. J{MHEeHHBI K ITTIOC KOHI[Y MHKPOTPYOOUEeK

YK-1.1, OIIK 5.3

48.

IIpouumaiime mexcm u evibepume 0OUH HPAGLUTLHBIIL
omneent.

Tekcr 3agannsg:. PecHiuka. BepHO Bece, KpoMe:
a. CHapyKH OKpYKeHa IIa3MalleMMOT.
b. B ocHOBaHHH HaXOAHTCS OazallbHOE TeIIbIIE.

C. AKCOHEMa peCHHYKH COCTOHT H3
MHKPOTPYOOUEK.

d. BazampHOe Tenblie He COMEPKHT
MHKPOTPYOOUEK.

e. baszarpHOe Temnblle CIIYAHT MﬂTpHI.[Eﬁ HII51
GﬁpﬂBGEElI—]IIH dKCOHCMDBI.

YK-1.1, OIIK 5.3

49.

IIpouumaiime mexcm u evibepume 0OUH HPAGLUTLHBIIL
omneent.

Texct zamannsa. Kaxme Oenxu HE BXomsT B cocTaB
IIPOMEKYTOUHBIX (PHIIAMEHTOB:

a. JlecMHH

b. Kamnkpensn

YK-1.1, OIIK 5.3
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c. BuMeHTHH

d. Keparun
e. JlamiH
50. | Ilpouumaiime mexcm u evibepumne 00UH NPAGLLTLHbILL YK-1.1, OlIK 5.3
omeent.
Tekcr 3agannsg:. PecHruka. BepHO Bee, KpoMe:
a. AKCOHeMa PeCHHYKH COCTOHT H3 9 IYyIUIETOB
MHKPOTPYOOUeK To IepHdepHH H JIBYX - B
IIEHTpeE.
b. Or mnepudepHueckHx MNap MHKPOTPYOOUEK
OTXOJAT pagHaIbHBIE CITHIIHI.
Cc. MHUKPOTPYOOUKH COCTOAT M3 OelKa TYOVIIHHA.
d. Bemok akTHH BXOJHT B COCTaB I[eHTpPaIbHBIX
MHKPOTPYOOUEK.
e. B cocTaB HapyXHBIX H BHYTPEHHHX pPYy4YeK
BXOAHMT OeJIOK JHHEHH.
51. | IIpouumaiime mexcm u evibepume 00UH NPAGLUTLHBIIL YK-1.1, OIIK 5.3
omeent.
Texcr 3agaHnsg: [[HTOCKeIET HIpaeT KIFOUEBYIO POIb B
CIIYAYIOIHX ITpoIeccax, KPOMe:
a. daroruros
b. Muro3
C. BesHKYIISpHBIH TPaHCIIOPT
d. CrapeHne
e. IlpoBemeHHe HEPBHOIO HMITYIILCA
52. | Ilpouumaiime mexcm u evibepume 00UH NPAGLUTLHBIIL YK-1.1, OIIK 5.3

omeen.

TexkcT 3agaHmsI: Polb IIIHKOIHITHIOB 3aKIIFOYAETCH B:
a. OOpazoBaHHH OHMOJIEKYIISPHOIO CIIOS
b. BcrpamBannu ¢ocdonHmiaoB B OHCIION

c. OOecrneyeHHH Ha IIOBEPXHOCTH MeMOpaHEI
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OTPHIIATCIIbHBIX 3IICKTPHUCCKHX 3aPAJ0B

d. BosHukHOBeHHH (pa30BOIO Iepexoa

Ipouumaiime mexcm u evibepume 0OUH NPAGLTL HbLLL
omniaent.

Texkcr 3agaHnsg: OcTaToK (poCcPOPHOH KHCIIOTHI HMEFOT
a. (poc OIMHITH I
b. TpHITHIIEpPHIBL
C. XOJIeCTEepHH

d. BuTaMHH A

YK-1.1, OIIK 5.3

IIpouumaiime mexcm u @vibepume 0OUH NPAGLTLHYILL
omeent.

Texkcr 3aganisa. YUTo BEPHO JJIS HYKIIEHHOBEIX KHCIIOT?
a. OTO OpraHHYECKHE BEINECTBA
b. Bxomgr B cocTaB INTa3MaTHYECKOH MeMOPaHEI
c. MOoOHOMEDPEI cofiepkaT KOOaIbT

d. CocTodT N3 aMHHOKHCIIOT

YK-1.1, OIIK 5.3

N
N

IIpouumaiime mexcm u evibepume 0OUH HPAGLUTLHBIIL
omneent.

TekcT 3aganHms. XOIeCTEPHH, 3TO
a. Creponp
b. ®Docdomrmy
c. ['muxormirmig

d. Bemnox

YK-1.1, OIIK 5.3

IIpouumaiime mexcm u evibepume 0O0UH NPAGLTLHbLLL
omeent.

Texkct 3amaHmsa. M3  O€lIKOB  SPHTPOLMTApPHOH
MEMOPAHEI  XOpPOIIO  H3YYEHBI  CIIEKTPHH M
ITTHKO(OPHH. CITEKTPHH OTHOCHTCS K

a. llepudepnuecknm OenkKam Ha
I TOIIa3MATHYECKOH CTOPOHE ITIIa3MOJIEMMEI

YK-1.1, OIIK 5.3
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b. HHTerpampHBIM OelIKaM IIIa3MOJIEMMBI

c. llepudepryecknm OenkaM Ha  HapyKHOH
CTOPOHE TIJIA3MOJIEMMEI

d. I'muxomporenHaM

IIpouumaiime mexcm 1 evibepume 00UH NPAGLTLHbLLL

orneent.

Texkct 3amammsa. TakoH  BHI  MOJEKVIIIPHOIO
TiepeMelleHH I KaK " (IHIT-pIIon" mperonaraeT:

a. JIBHJKeHHe IToIepeK MeMOPAaHEI
b. JIBIDKEHHE B ITIOCKOCTH MeMOpaHEI

c. JIBMKeHHe B BHJIE  BpalllcHHI  BOKPYL
COOCTBEeHHOH OCH

d. JIBmkeHHe 1o THAPOPOCHOMY KaHATy

YK-1.1, OIIK 5.3

IIpouumaiime mexcm u evibepume 0OUH HPAGLUTLHBIIL
omneent.

TexkcT  3agaHHS: Bce  kimetouHele  MeMOpaHEI
IIOCTPOEHBI B OCHOBHOM H3:

a. JIMmmigoB H OelIKOB
b. BelIkxoB H HOHOB
c. JImmmmmoB, OEJIKOB, YITIEBOAOB, BOIBI H HOHOB

d. Bomawl 1 HOHOB
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IIpouumaiime mexcm u evibepume 0OUH HPAGLUTLHBIIL
omneent.

Texkcr 3aganns: [1leiika ¢pocgoimImga COCTOHT H3
a. MHOroaTOMHBIX CITHPTOB
b. JKHMpHBIX KHCIOT
C. ABOTHCTBIX OCHOBaHHII

d. @DochaTuHICEpHHA
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60.

IIpouumaiime mexcm u evibepume 0O0UH NPAGLTLHbLLL

OnilGent.

Texcr 3amaHpsa: @a30BBIH IIEPEXO] ITOMYHHSETCS
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