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1. O01ue moJI0KeHu s

1.1. Hean 1 32124 0CBOEHHSI TUCUUIJIMHBI
1.1.1. Lens.

HOJ’IyLIeHI/IC CTYyACHTAMHU OCHOBOIIOJararomux 3HAHUH W MNPaKTUYCCKNX HABBIKOB B obnacTu

KJIETOYHOM OMOJIOTMH M aHAJIN3a OCHOBHBIX MATOJIOTHYECKUX U3MEHEHNH Ha KIETOYHOM YpPOBHE

1.1.2. 3agaum, pemaemMsbie B X0/I€ OCBOCHUS TPOTPAMMbI TUCIUTIIINHBIL:

N3ydenne MONEKyIIpHO-KIETOYHBIX MEXaHU3MOB MATOJOTMYECKUX U3MEHEHU N

N3yuenne TeopeTuuecKuX OCHOB KJIETOUYHON OMOJIOTHH

dopmMupoBaHre 0a30BBIX HABBIKOB PA0OTHI ¢ KIIETOYHBIMU KYJIBTYpPaMH 3YKapUOT
@OopMHUpPOBAHHE HABBIKOB IUIAHUPOBAHUS U  TPOBEACHUS OSKCIEPUMEHTOB C
HCMOJIb30BAHUEM KIIETOYHBIX KYJIbTYpP 3YKapuoT

Hcnonb30BaHUE KIETOYHBIX KYJIBTYpP Ul MOJEIHMPOBAHUS MATOJOTMYECKUX W3MEHEHU,

XapaKTEepHBIX JUIs 3a00JI€BaHUN YeI0BeKa

1.2. MecTo AcOMIIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMbl

Hucuunnuna «Knerounas maronorus» uzydaercs B 7 cemecTpe (aXx) U OTHOCUTCS K 00s13aTenbHON

gactu Ooka b.1 gucrimiuimael. SBnsgercsa 00a3aTeIbHON JUCIIUILINHOMN.

OO6m1ast TpyA0€MKOCTh TUCIHMIUIUHBI cocTaBisieT 3.0 3.¢.

JIJ1s1 yCrienrHoro OCBOCHHS HACTOSIIECH JUCIUTIIMHBI 00YUYaroImMecs TOJDKHBI OCBOUTH CIIETYIOIITHE

aucuuiuinHbl: OCHOBBI KJIETOYHOU Omosioruu; buoxumus;, ®dusmonorus; 3oomnorus; MHOCTpaHHBIN

SI3BIK.

3HaHMSI, YMEHUS U OIBIT IPAKTHYECKOH JesATeIbHOCTH, MPUOOPETEHHbIE TP OCBOCHUHU HACTOSIIEN

JUCHHUIIIIUHBI, HCO6XO)II/IMI)I IJIs1 YCIICITHOT'O MPOXOXKIACHUSA IPAKTUK: Hpe,ZUII/IHJ'IOMHaH IIpaKTUKa ,

HUWP; Texnonornyeckas npaktuka (creruanu3aius); TexHomornueckas npaktuka (Jlabopanrtckas).



1.3. Iliianupyemble pe3yJbTaThl OCBOCHUS JUCIHUIJIMHBI

Cemectp 7

KOI[ U HAUMCHOBAHHUEC KOMIICTCHIIUHU

Kox n HaumenoBanue Ilnanupyemsle pe3yabTaThbl OCBOCHHMS AUCHHUIIIMHBI (MOXYJIA)
HHAUKATOPA 10CTHKECHUS

KOMIIETCHIINHN

IIK-2 Cnnoco0eH nNpoBOAMTH HAYYHbIE HCCJIEI0BAHUSA B 00J1aCTH MOJIEKY/JISIPHON H KJIETOYHOM

0MOJI0TUM, MOJIEKYJISIPHO MeIMIMHBbI

[MK-2.1 1 Cobupaer u 3natb: OCHOBHBIE TUIIbI KJIETOYHBIX JUHUHN, UCTIOJIb3YEMBIX B
o0OpabaTbIBaeT Hay4YHYIO U OMOMEIUIIMHCKUX UCCIEOBAHUIX, UX TPUMEHUMOCTh B
Hay4YHO-TEXHUYECKYIO 3aBUCUMOCTH OT LieJIed U 3a7a4 ucciieqoBaHus. OCHOBHBIE METOIbI
nH(pOpMalnIO, B pe3yJibTaTe | pabOThI C KJIETOYHBIMU KYJIBTYPAMU U TIOJXObI K aHATHU3Y

yero popmynupyet MoJy4aeMoil HHpOpMaIIiH.

IIPOBEPsIEMbIC THITOTE3bI B
. Ymerhb: CucteMaTU3UPOBATh TEOPETUUECKHUE 3HAHNUS, TIIIAHUPOBATH
00JacTu MOJIEKYJISIPHOM U
. AKCIIEPUMEHT, apTYMEHTHPOBATh HEOOXOAMMOCThD IMPOBEICHUS
KJICTOYHOM OHMOJIOTUH,
AKCIIEPUMEHTA C UCIIOIH30BaHUEM KYJIBTYP KJIETOK 3YKapHOT.

MOJIEKYJIIPHOW MEIUIIUHBI
Biajers NpakTH4YeCKUM ONBITOM (TPYAOBBIMHM 1eHCTBUSIMH):
[InanupoBaHue U NPOBEJICHNE IKCIIEPUMEHTAIIBHBIX IIPOLEAYD,
MOJITOTOBKA MTPOTOKOJIA UCCIIEIOBaHUS, (HOPMUPOBAHHUE OTUETA IO

pe3yjibTaTaM UCCICIOBaHMA.

[MK-2.1 /12 TIpoBoaut 3narth: [[punnmns! paboThI ¢ KyJIbTypaMH KJIETOK 3YKapHOT
HCCIIeIOBaHUS, OCHOBHBIE METO/IBI aHAIN3A KJIETOK 1N Vitro.
HaOJII0ICHUS,

Ymern: [IpoBouTh paboThl € KyJIbTYypamMH KJIETOK 3YKapHOT.
HKCIIEPUMEHTBI, U3MEPEHUS
O1neHnBaTh COCTOSTHUE KIIETOK B KYJIbTYpe U 3PPEKTHI pa3TnyHbIX
JUI IPOBEPKU THIIOTE3 B . .
. BO3CHUCTBUI HA MOP(OIOTHIECKOM OMOXUMHUECKOM U
00J1aCTH MOJIEKYJIIPHOM U
. MOJIEKYJISIPHO-TEHETUIECKOM YPOBHSIX
KJIETOYHOM OHooruy,

MOHeKyHHpHOﬁ MEIUITUHBI B.]IaIleTb NPAKTUHY€CKHUM ONBITOM (prIlOBbIMPI HeﬁCTBHHMH):
Brimoaaare SKCHCPUMCHTBI C UCTTIOJIb30BAHUEM KYJIbTYP KIJIICTOK
SYKApHOT JUIs ONTyueHHst PyHIaMEHTaIbHBIX 3HAHUH O UX
(YHKIIMOHMPOBAHUH B YCIIOBHUSIX HOPMBI, a TAKXKE TPU
MAaTOJIOTUYESCKUX U3MEHECHUAX. YMETh OLCHUBAThH HeﬁCTBHe
PA3INYIHBIX SKCIICPUMCHTAJIbHBIX yCJIOBI/II\/'I Ha COCTOSHHUC KIJICTOK B

KYJIBTypE




ITIK-2.1/13 ®opmynupyer 3uaThb: [loaxoap! kK aHANKU3y SKCIIEPUMEHTAIbHBIX JIaHHBIX,

BBIBOJIBI IO UTOTaM MIOJTYYEHHBIX C UCIMOJIb30BAHUEM KYJIBTYP KIETOK 3yKapuoT. OCHOBBI
HCCIICIOBAHUM, 00paboTKu OMOMETUIIMHCKUX TAHHBIX
HaOJIIOIeHHUH,

YMeTb: AHanUM3UpOBaTh IEPBUYHBIE JTAHHBIE SKCIIEPUMEHTOB, C
9KCIIEPUMEHTOB, U3MEPCHUI
. HCIIOJIb3OBAHUEM KYJIBTYP KJIICTOK, IPOBOAUTH UX CTATUCTHUYCCKYHO
B 00J1aCTH MOJICKYJISIPHOM 1
. 00paboTKy, rpadUueCcKu IPECTABIATH PE3yIbTATHI.
KJIETOYHOM OHOJIOTHH,

MOHeKyH}IpHOﬁ MECIUIIUHEI. Baapers NPAKTUYC€CKHUM ONBITOM (prIlOBbIMH ):[ei/'ICTBI/IHMI/l):
HpOBOI[I/ITL AHaJIN3 PC3YyJIbTATOB SKCIICPUMCHTOB IIPOBOAUMBIX C
HCIIOJIb30BaHUEM KYJIBTYp KJIETOK dyKapuoT. [IpoBoauts
CTaTUCTUYECKUN aHAIU3 JAHHBIX C UCITOJIb30BAHUEM MMpOorpaMMHBIX
CpCACTB, CUCTEMATU3HUPOBATH U 06pa6aTBIBaTB NEPBUYHBIX JaHHBIC,

NMOATOTAaBJIMBATL OTUCTLI O PE3YyJIbTaTaX UCCIICAOBAHUA.

ITK-3 Cnoco0eH mJIaHMpPOBATh H PeaJH30BbIBATH NPOBEICHUE HAYYHBIX HCCJICJ0BAHUH B

00J1aCcTH OMOMEIUIMHCKHUX MCCaeJ0BaAHUNA

[IK-3.1 /11 Pacnpenenser 3HATh: METOOJIOTHIO TIOUCKA U aHAIN3a HH(OpPMAIIMK B 00TIaCTH
3a/1ayd B paMKax OMOMEIUIIMHCKUX HUCCIICTOBAHUIMA
HCCJIEIOBATENHLCKOTO

Ymers: [Ipoananu3upoBaTh UMEIOLYIOCS HAYYHYIO JIUTEPATYPY B
npoekTa (opMupyer IiaH
00JIaCTH CBOETO HCCIICAOBAHUS, ONPEIEINUTD 1IeTb HCCIIEI0BAHNS,
HAy4YHOT'0 DKCIIEpUMEHTA
1o100paTh HEOOXOIUMBIE METO/IbI UCCIIE0BAHMS, CHOPMHUPOBATH

IUTaH HAYYHOT'O SKCIEPUMEHTA, CPOPMUPOBATH IKCIIEPUMEHTAIBHYIO

rpynaiy

Bianers npakTH4YeCKUM ONBITOM (TPYA0BBIMU /IeiiCTBUAMM):
CocTraBneHus MIaHa HAYYHOTO dKCIIEpUMEHTa, 0OpMIICHHS TIaHa

IKCIICPUMCHTA, MApKUPOBKU O6p83].IOB 1 OKCIICPUMCHTAJIBHBIX T'PYIIIT




2.®opmbl padoThI 00y4AOIIUXCH, BUAbI Y4eOHBIX 3aHATHI U UX TPYA0EMKOCTh

®opmbl padoTsl o0yqaromuxcst / Buabl yueOnsbix 3anatuii / | Becero | Pacnpenenienmne yacos
DopMbI IPOMEKYTOYHOM aTTECTALIUH 4acoB 1o cemMecTpam
7
Y4eOHble 3aHATHSA
KontakTHasi padoTa 00y4aommuxcs ¢ npemnojgaBarejieM B 56 56
cemectpe (KP), B T.u.:
Jlexumonnoe 3anstue (JI3) 32 32
JlaGopaTopHo-nipakTudeckoe 3anarue (JII13) 24 24
CamocrosiTesibHas padoTa odyuyawiuxcsi B cemectpe (CPO), 38 38
B T.Y.:
[ToaroroBka kK y4eOHBIM ayAUTOPHBIM 3aHATHIM 38 38
IIpomexyrounas arrecranus (KPIIA), B T.4.: 2 2
3auer (3) 2 2
B yacax: OT/] = 96 96
OO01mas Tpya0eMKOCTh KP+CPO+KPITA+CPITA
aucuummael (OT/I) B 3aueTHbIX eauaunax: OT/I (B 3.00 3.00
qacax)/32




3. Copep:xkanue IUCHUNIHHBI

3.1. Conep:xanue pa3ieioB, TeM IMCHUILIAHBI

7 cemecTp
Ne Hudp HaumenoBanue pasjaesna Conep:xanue pa3jiesia M TeMbl B
/1 [KoMIeTeHIuH (Moay.Jis1), TeMbI AMJIAKTUYECKUX eJUHMIAX

AUCHHUIIINHbI

Paspnen 1. 'omeocTa3 B kiaeTke: 3Heprerudeckuii ooMen, PHK, 0eaku. IlaTtonorum, cBs3aHHbie ¢

HapYHICHUEM KJIETOYHOI0 roMmeocrasa.

TMK-2.1/1,
TK-2.1/12,
TIK-2.1/13,
TIK-3.1/11

Tema 1. I'omeocTas B KIICTKE:
JHEPreTHYECKUil 0OMeEH,
PHK, Genku. ITatonoruu,
CBSI3aHHBIC C HAPYIICHHEM

KJIICTOYHOI'O romMeocTrasa.

OCHOBHBIE CUTHAJIBHBIE U PETYJISITOPHBIE IIyTH
MOJIEPKAHUS SHEPTETUYECKOT0 TOMEOCTa3a B
KJeTke. MUTOXOHIpHUAIbHAS AUCHYHKITHSL.
benkoBslii romeocTas B KieTke. beinkoBas
arperauus. KieTo4HbI OTBET HA HECBEPHYTHIE
6enxu. Ctpecc PHI0MIa3MaTHYECKOTO
petukyiyma. 3a00JeBaHus YeI0BEKa,
accouuupoBannsble ¢ DIIP-ctpeccom. OOmwmit
0630p TunoB PHK. Co3peBanue u
penaktupoBanue PHK B knetke. OcHOBHBIE
npuHIune! Gynkuuonuposanrne PHKoma kinetku.
PHK/JTHK cBs3biBaroIye OCaKu,
PUOOHYKIIEOTTPOTEUHOBBIE KOMILJICKCHI.
ITaTonoruu, cBsi3aHHBIE C HAPYIIEHUEM

meTtadommsma PHK

Paznen 2. Knerounbiii muki. Perynsiuus kiaerouHoro nukiaa. Kierounas rudesn

MK-2.1/11,
TK-2.1/12,
TK-2.1]13,
TIK-3.1/11

Tema 1. KiteTouHbIN UK.
Peryssiius kineTo4ynoro

mukia. Kimerounas rubeins

ITonsITHE KNETOYHOTO IUKJIa, OCHOBHBIC cOoObBITHS.
PCFYHSIHI/HI KJIETOYHOI'O ITUKJIA. Cucrema OUKIIMH-
3aBUCUMbBIX KMHA3. KOHTpOJ'H)HI)IG TOYKHN
KJIETOYHOTO IMKJIa. XapaKTepUCTUKa 1
perymsnus pa3 KIETOYHOTO JeICHHUS.
Hapy1ieHnst KOHTpOJIsI KJIETOYHOTO IIUKJIA KaK
MIPUYHHA OITyXO0JIEBOTO MEPEPOKICHUSI.

Knerounast ru0esb.

3.2.

o0yyaroumumMmcs

Ilepeyens pa3peJios,

TEM NHUCHHUIIJIMHDBbI

AJast  CaMOCTOATECJIbHOTIO H3YYCHUA



PaS,Z[eJIBI 1 TCMbI JUCHUIIINHBI IJI1 CAMOCTOATCIBHOI0 U3YUCHUS O6y‘-IaIOH_[I/IMI/IC$I B IMporpaMme HE

IIPEyCMOTPEHBI.



4. TeMaTH4YeCKHIi IJIAH JUCHUIIIMHBI.

4.1. TemaTn4yeckuii JIAH KOHTAKTHOM padoThl 00y4YaIOIINXCH € pPenogaBarTeyaeM.

Ne (Bugbl Ilepnon o0yuenns (cemectp) |KoumuecTBo (Buabl Dopmbl

N |y4eOHbIX HopsiakoBbIe HOMepa U 4acoB KOHTPOJIfA KOHTPOJIfA

/m |3aHATHH / |HAMMEHOBaHHUE Pa3/eJioB. KOHTAKTHOH |yCIIEBAEMOCTH |yCIIEBAEMOCTH H
¢popma IMopsiakoBbIe HOMEpPaA U padoThI NPOMEKYTOYHOH
MPOMEIK. HAHMMEHOBaHUE TeM pa3/iesioB. arrecTauuu
arrecrauuu | Tembl y4eOHBIX 3aHATHIA. KII

1 2 3 4 5 6
7 cemecTp

Pasnean 1. 'omeocras B kietke: sHepreruueckuit oomen, PHK, 6enku. [Tatonoruu, cBsa3aHHbIe C

HapyIlleHHEM KIETOYHOIO FOMEeOoCTasa.

Tema 1. ['omeoctas B kieTke: sHeprernueckuii oomex, PHK, 6enku. [Tatonoruu, cBs3aHHbIe C

HapyIllIeHHEM KJIETOYHOI0 FrOMeoCcTasa.

1

J3

MuTtoxoHapuanbHas
TUCHYHKITUS U CBSI3aHHBIC C

3TUM 3a00J1€BaAHUSA

A

J3

BenkoBeIl TOMeOcTas B KIIETKE.

benkoBas arperaunus

J3

Knerounslii 0OTBET Ha
HecBepHYyThIe Oenku. Ctpecc
9H/IOTIA3MATHYECKOTO
petukynayma. 3a00JIeBaHMs
YeJI0BEKa, aCCOLMUPOBAHHBIE C

OIIP-cTpeccom

J3

benkopas ar perauus n
Heﬁponer CHCPATUBHBIC

3a00JIeBaHUs YeIIOBEKa

JIII3

O0630p rUCTOIOTHIECKUX
METOOB aHaIn3a TKaHEH.
[IpuroroBnenue
TUCTOJIOTHYECKUX MpenapaToB

JUTSL OKPACKH

J3

[uTommazmaruyeckue cTpecc-

IPAHYJIBl, PETYJIALUS KIETOYHBIX

IIPpOLECCCOB U MAaTOJIOTHUA




7 JIII3 BrIsABiieHME IPU3HAKOB 6 il
[IaTOJIOTUYECKOTO IIpolLiecca B
TKAaHSX HEPBHOU CUCTEMBI
MBILIEH, MOJAEIUPYIOLINX
HEUpOJETreHEPATUBHBIE

3200JI€BAHUS YETOBEKA

8 JI3 [TocTTpanckpumniroHHas 2 pi|
PETyJISIHS TE€HOB U KOMIUIEKC

MPHK coaepxamux rpanyin

9 JIII3 AHanu3 oKpalleHHbIX 6 I

npenaparoB. MUKPOCKONUS

10 JI3 PHK//IHK cBsi3biBatromue 2 Jil|
6enku. Ponb B pa3Butuun

[aTOJIOTUN HEPBHOW CUCTEMBI

11 JIII3 AHann3 maTorucToI0THIECKOMN 6 pil|
KapTUHBI B HEPBHOM CHUCTEME
TPAHCTEHHBIX MBIIIEH
MOJICTUPYIOLTUX
HeWpoIereHepaTuBHbIE
3a00J1€BaHUs YEIOBEKA C
HCIIOTh30BaHUEM
MMMYHOTHCTOXUMHUYECKOTO
OKpaIIMBaHUs OCIKOB CKIIOHHBIX

K arperarum.

12 JI3 Hexonupyromme PHK B 2 Jil|
PETYIISIIIAK SKCIIPECCHH T€HOB.

MeTaboa13M U IPOIECCHHT

HekoTopsIx BuaoB PHK.

Paznean 2. Knerounsrnit nuxi. Peryssiius kinerounoro nukia. Kiierounas rudens

Tema 1. Knerounsiit nuki1. Perynsmms kinetounoro mukia. Knertounas ru6enb

1 JI3 . KineTounslii muki, oOmme 2 pil|
cBelleHUs. XapaKTepUCTUKa

9TaIIOB KJICTOYHOI'O ITHUKJIAa

2 JI3 OO01m¥e MPUHIUIIBI PETYIISIIII 2 pi|

KIJIICTOYHOIo nuKJja

3 JI3 ®aza G1. Perynsuus KIeTOYHOM 2 ji|

npoaudepauuu. [lonsarue o




CTBOJIOBBIX KJIETKaX.
Onyxonesble kieTku. [lepexon
G1/S.

4 JI3 Pemnmukamus JJHK. 2 pil| 1

PennukatuBHBIN cTpecc,

KOHTpOJIbHAs TOUKa B S (aze

5 J3 Krnerounslii oTBeT Ha 2 I 1
nospexaenne JJHK. Kontponb

BXOJa B MUTO3

6 J3 Muto3 u nutokuse3. Konrpois 2 A 1
00pa3oBaHMs U NPUKPETIICHUS
BepereHa feneHust. Coopka u
perysiiysi KOHTPaKTHUIBHOTO
KOJIbLIa, 00pO3/1a IeICHusI.

Brixon u3 muto3a

7 JI3 Meiio3. Perynsuus meiosa. 2 pil| 1
Touku apecta meito3a.
Hapymenuns meiiosa u

3a00/1€BaHNs YETIOBEKA.

8 JI3 Krnerounas rubens 2 Ji| 1

TCKYIJ_II/Iﬁ KOHTPOJIb YCIICBACMOCTU 06yqafomeroc;1 B CEMCCTPC OCYLICCTBISICTCA B (bopMax,
npeaAyCMOTPCHHBIX TCMATUYCCKUM IIJIaHOM HaCTOSIIEH pa6oqel71 mporpaMmbl JUCHUILJIMHBI.
CDOpMBI MMPOBCACHU KOHTPOJISA YCIICBAECMOCTH U HpOMe)KyTOLIHOI\/'I aTrTeCTaluun 06yqa}01unxc51 /BI/I,[[I:;I

paboThl 00ydaroIuXCs

Ne n/m ®opMbI IPOBeeHH TeKYIero KOHTPOJIsl ycneBaeMocTH 1 (Buabl pa6oTsl
NMPoOMeKYTOUHOM aTTecTanuu odyuyaomuxcs (PTKY) 00yyarmmxcs
(BPO)
1 KonTpoas npucyrersus (KII) [IpucyrcTBue

4.2. ®opmMbl IPOBEACHUSA IPOMEKYTOUYHOM aTTECTAIUMN
7 cemecTp
1) ®opma npomeKyTOUHOM aTTeCTAallUy - 3a4eT

2) ®@opma OpraHu3alyuy IpoOMeXyTOUHOM arrecTanuu -Onpoc yCTHBIN



5. CTpyKkTypa peTHHIa 110 AN CHMILIMHE

5.1. Kpwurepunu,

HCII0JIb30BAHMEM 0A/VIbHO-PEHTHHIOBOM CHCTEMBbI.

nmoxKasaTejgu MNPOBCACHHUA TEKYHIEro KOHTPOJdA YCmeBaeMoCTH C

PeliTUHr 1O JUCHMIUIMHE PaCCUMUTHIBAETCS IO pe3yjibTaTaM TeKyIlled ycrneBaeMOCTH

obyuatomerocsi. Tum KOHTpoJis 10 BceM (popmaM KOHTpoJist AuddepeHIIMPOBaHHBINA, BBICTaBISIOTCS

OIICHKHU MO IIKaye: "HeyqoBIEeTBOpUTENBHO", "ynoBieTBOpUTENbHO", "xopomo", "otnnuno". Mcxons

N3 COOTHOIICHUA W  KOJIHUYECCTBA

KOHTPOJIEH,

COOTBETCTBYIOIIHE cUcTeMe TU(PPEepeHITUPOBAHHOTO KOHTPOJISL.

PaCCUUTBIBAIOTCA

PEUTUHTOBBIE

Oabl,

7 cemectp

DOpPMBI TeKYIIero Maxkec. CooTBeTCcTBHE OLICHOK

Buasbl Koa-Bo Sedes
. KOHTPOJIA YCII€EBAEMOCTH .| KOJ-BO peifITI/IHFOBblM oaju1aM
3aHATHH / G KOHTpOJIei 6
BHABI pa00TRI AJLI0B | TK|BTK|OT1a.|Xop.|Yaosa.
Komnoksuym K Omnpoc ycTHbIH oy 0 0 B| P 0 0 0
CyMMa 0asioB 3a ceMecTp 0

5.2. Kpurepum, mokasatejii M NOPAJAOK NPOMEKYTOYHOH aTTecTANMH OOYy4YaIOIIUXCH C

HCIO0JIb30BaHHEM 0aJIbHO-PeiTHHIOBON cHucTeMbl. Ilopsitok mepeBoaa pedTHHIOBOH OLEHKH

o0y4amouerocsi B TpaIHIHOHHYIO CHCTeMY OLeHOK

IHopsinok MpOMeKYTOUHOM aTTecTAllMM O0y4arulerocss Mo AUCHMILVIMHE (MoayJil0) B Gopme

3auéTa

[lo uroram pacuera peWTHHra Mo AMCIUIUIMHE B 7 ceMecTpe, OOydaroUIUiics MOKET ObITh

aTTECTOBAH M0 AUCUUILIMHE 0€3 MOCEIEHHs TPOLEyphl 3a4€Ta, IPU YCIOBUHU:

Onenka

PeliTuHTOBBIN 0211

3a4uTeHo

0




—

(8]

o

9]

10

11

12

13

14

15

16

17

6. ®oHA OLIECHOYHBIX CPEACTB M0 JUCHHUILINHE (MOIYJII0) AJIsl IPOBeeHNs TeKyIero KOHTPOJIs U
NPOMEKYTOYHOM aTTecTANMHA

7 cemecTp
IlepeyeHb BONPOCOB ISl MOATOTOBKHU K NMPOMEKYTOYHOM aTrTecTanuu B gopme 3a4éTa
OO01mas xapakTepucThKa KJIETOUYHOTO IHKIIA, €ro a3kl U X 3HAUCHUE.
Opranu3anys reHeTHYeCKOro MaTepraa KJIETKU Ha pa3HbIX Tanax KIeTOYHOro IUKJIA.

[TpuHIMIBI perynsauuu KierouHoro 1ukia. I[lonstue o gpakrope, crtumynupytomemM co3peBanue (MPF

), €ro MpHUpoA.
KOHTpOJIbHBIE TOUKH KIJIETOYHOTO ITUKIIA.

[Muknun-3aBucuMble kuHa3bl (Cdk). CTpykrypa, B3auMoielicTBUE ¢ HUKIWHAMU. Perysimus paboTsl
Cdk.

KoHnTposnb kierounoro nukia ¢ momoiisio Cdk. AkruBHocTh Cdk B X0/1€ KJIIETOYHOTO ITUKJIA.

®daza Gl' Perynsmus knetounoit nponudeparuu u auddepeHIInpOBKH.

ITousTre o cTBOMOBBIX KiIeTKax. VICITONIb30BaHNe CTBOJIOBLIX KJIETOK B 6PIOM€,Z[I/IHI/IHC.

ITepexon Gl/ S. Touka pecTpukiuu. MexaHu3Mbl OITyX0JE€BOT0 NEPEPOKICHUS KIIETOK.
. KoHtpoinbHas Touka Gl/ S. OtBet Ha noBpexaeHue JJHK.

. @aza S. [IpepennexatuBnblii kKoMiuiekc. Pernukanus JITHK.
. PerumukatuBHBIN cTpecc, KOHTPOJbHAS TOYKA S (ha3bl.

. Ilepexon GZ/M' KonTposb BXo/1a B MUTO3.

. IIpodasza MuTo3a, OCHOBHbIE COOBITHS.
. Bepereno nenenus, o6pazoBaHue, KOHTPOJIb IPUKPEIICHHUS BEPETEHA K XPOMOCOMAaM.
. MexaHu3Mbl IBUKEHUS XPOMOCOM IIPH JICJICHUH.

. KontposnbHas Touka cOOpKU BepeTeHa AeeHusl.



18.

19

20

21

22.

23.

24.

25.

26.

27.

28.

29

30

31

32

33.

34.

Amnagaza-crumynupyromuid  kommieke (APC/C), npunuunel pa®otsl. KoHTpons pazneneHus

Xpomartuj B aHadasze.
. luroxunes. KonTpakTuisHoe KOJbI0, 60po3a AeneHus. Beixon u3 Murosa.
. Perynsaropsl u a¢¢dexrops! anontosa. Kacmnassl.
. BHyTpeHHUE U BHEIIHUE CUTHAJIBHBIE ITyTH, BBI3BIBAIOIINE allONTO3.

BenkoBeiii romeocta3. OCHOBHBEIE DJIEMEHTBHI CHCTEMBEI OEJIKOBOIO romMeocTrasa, HX (bYHKHHH

HpI/IMCpLI KJICTOYHBIX KOMIIAPTMEHTOB, UMCIOIIUX 0COOEHHOCTH OEJIKOBOI0 T'OMEOCTasa.

Yxnazaka (gonaunr) 6enka. KondopmannoHHble cuiibl. JHEPreTUUeCKHil TanamadT npoMeKyTOUHBIX
npoaykToB (onaunra, napaaokc JleBunrans. Arperauus Oenka. Yuactue pubocom B (onaunre.

[ToctpancnsanonHsie MoaupuKauu OENKOB B SHAOIIIa3MaTHUYecKOM petukyiayme (II1P).

Monekynsipasie maneponsl. Knaccudukanus OenkoB-manepoHoB. CrnocoObl B3aUMOACHCTBUS C

cybcTpaTom.
Oco6ennoctu onaunara B DI1P. Cucrema KoHTpoIIs KauecTBa OSIKOBBIX KoH(popmaruii B DI1P.

CucreMbl NMPOTEOTUTHUECKON Aerpafalui OelKoB B KieTKe. MeXaHu3M YOMKBUTHUHHIMPOBAHUS

6enkoB. [lonsiTe nerpona.

[TonsiTue kneroyHoro crtpecca. IIpoTeoTOKCMUYECKUM CTpecc, JOTMKAa OTBETAa KJIETKM Ha HEro u

OJIEMCHTEI CTPECCOBOI'O OTBETA.

[Tonsarue crpecca sHIOMIA3MATHYECKOTO peTukyiayMa. CeHcopbl U 3P GEeKTOphl OTBETa Ha CTPECC
OITP.

. CurnainbHbIi yTh, onocpeayemslii kunazoi PERK, pois B crpecce OI1P.
. CurHanbpHBIHA MyTh, ONIOCPETyeMBbIi KnHa30i-prdonykineasoit IRE1, 6a3oBas pons B crpecce DITP.
. CurnanpHbIi yTh, onnocpeayemsblii MeMOpanHbIM OenkoM DIIP ATF6, pons B ctpecce OIIP.

. Jns gero xnetke HeoOxommma peakiusi Ha crpecc DIIP, ee mcxoapl. DBOMIONNS OTBETa HA CTPECC

OI1IP. ITpumeps! puznonornueckux GyHKIMNA CUTHAIBHBIX ITyTel oTBeTa Ha crpecc DIIP.

[TaTonornueckas O6enKoBasi arperamys, MPUYUHBI U MEXaHU3MbI 00pa30BaHUs OCIIKOBBIX arperaros.

HpOTeI/IHOHaTI/II/I, MCXAaHU3MBbI ITOBPCIKACHUA KIICTOK.

mTORCI, coctaB KoMIIEKCa U PETYIISAIMS €r0 padOoThI



35. mTORC1 onocpenoBaHHbIE CUTHAJIBHBIE ITYTH.
36. Ponp AKT B kouTposie Mmetabomm3ma. Csizb mMTORC1 u mTORC2.

MuxkpoPHK — omnpenenenune, 6uorenes, MexaHu3Mbl ASUCTBUS, POJb B (YHKIIMOHUPOBAHUU KJIETKH U

OopraHu3Ma

3aveTHbIi OnJIeT 1JIs1 MPOBeAeHUA 3a4éTa

denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00Pa30BaTEIbHOE YUPEKICHNE
BBICIIETO 00pazoBaHus «PoccHiiCKniA HAITMOHATBHBIA UCCIE0BATEILCKANA METUITMHCKUI
YHUBEPCUTET
nmenu H.U. ITuporosa» Munucrtepcta 3apaBooxpanenust Poccuiickoit deneparuu
OI'AOY BO PHUMY wum. H.U. ITuporoBa Munszapasa Poccuu (ITuporoBckuii Y HUBepCcUTET)

3aveTHbINA OMyIeT Ne

JU1sl ipoBeieHusd 3auerta no auciuiuinae b.1.0.43 Knerounas natosorus
1o nporpamme Crienuanaurera
10 HAMpaBJICHUIO NOATOTOBKH (crieruanbHocTH) 06.05.02 dyHnaMeHTanbHast U IpUKIIaHas
ouonorus
HanpaBJIeHHOCTH (poduib) buomenununa
1. OOGmas xapakTepuCTHKa KJIETOYHOTO LUK, €ro (pa3bl U X 3HaYCHHUE.
2. Opranuzanys reHeTUYECKOro MaTepralla KJIETKH Ha pa3HbIX ATanax KJIETOYHOIO [UKJIA.
3. TlpuHUHMITBI PETYISALMU KIeTouHoro nukia. [lonstue o pakrope, ctumMyaupyomemMm

co3pesanue (MPF), ero npupona.

3asenyroumii Kyxapckuit Muxaun Cepreesuu

Kadenpa obmeli u xinerounoi 6uonoruu MbD




7. MeToauveckne yKazaHus 00y4al0UIUMCS 110 OCBOCHHIO JUCIHUNIMHBI
JIJ1sl IOATOTOBKH K 3aHATUSM JIEKIIMOHHOT0 THIIA 00Y4AKOIIHIICH T0IKEH

BHHUMAaTEJIbHO MPOYUTATh MaTepual MpeablAyIIeH JeKIUY;
O03HAKOMUTBHCS C YUYEOHBIM MaTepHAIIOM MO YYCOHHKY, YICOHBIM MOCOOHSIM, a TaKKe AJIECKTPOHHBIM
00pa3oBaTeNbHBIM PecypcaM ¢ TEMOM MPOYUTAHHOM JICKIIHH;
BHECTH JIOMOJTHEHUSI K MOJTYYEHHBIM paHee 3HaHUSM 0 TeMe JIEKIIMH Ha TOJISX JEKIMOHHON TeTpaau;
3anucaTh BO3MOXKHBIE BOIIPOCHI, KOTOPBIE CIEAYET 3aaTh MPENoIaBaTeso 0 MaTepuany U3ydyeHHOU
JCKIUH.

IIpu moAroToBKe K 3a4€Ty HEOOXOAUMO
CIeayeT W3Yy4YWUTh Yy4YeOHBIH MaTepual Mo HawboJiee 3HAYMMBIM TeMaM H (WW) pas3aenam

JAUCHUILIMHBI B CEMECTPE



8. YuedOHO-MeTOAMUYECKOE,

JMUCIUIINHDI

8.1. Ilepeuyens JiuTepaTyphbl N0 AUCHUILINHE:

HH(poOpMALMOHHOEe W MAaTepHAJbHO-TEXHHYECKoe oldecneyeHue

Ne | HaumeHnoBaHmue, aBTop, HUcnoan3yercs npu u3y4eHuu Koan4yecTBo |J1eKTPOHHBIN
n roJ ¥ MeCTO U3TaHUs pasaesioB IK3EMILISAPOB ajzapec
/m B pecypcoB

oudanorexe
1 2 3 4 5
1 [MonekynspHas 6uomnorus: |['omeocTas B KII€TKe: 55
pruOOCOMBI 1 OMOCHHTE3 sHeprernueckuii oomeH, PHK,
6enka, Criupun A. C., 2011 |6enku. [laTonoruu, cBS3aHHBIC C
HapyIIeHUEeM KJIETOYHOTO
romeocrasa. KieTouHbIi UK.
Perynsmus KJ1€TOYHOTO ITUKJIA.
Knerounas rubenn
2 |MonekynsipHast 6uonorusi: |['omeocrtas B KIETKe: 70
[y4€OHMK AJIs1 BBICILIETO sHepreruueckuii oomex, PHK,
po(hecCHOHATLHOTO oenku. [laTomoruu, cBsI3aHHBIE C
oOpazoBanusi], KonnyeB A. [HapylIeHHEM KIETOYHOTO
C., CeBactesgnoBaI'. A., romeocrasa. KieTo4YHbIN UK.
2012 Perynsauus kjieToyHOTO LMKIIA.
Knerounas rubenn
3 |Monekynsapnas 6uonorusi |['omeocrtas B KiIeTKe: 1
KJIETKH: ¢ 3agadamu /. sHeprernueckuii oomeH, PHK,
VYuncona u T. XanTa, 6enku. IlaTonoruu, cBsI3aHHBIE C
Ansbeptc b., 2013 HapyILIEHUEM KJIETOYHOrO
roMeocTasa. KiieTouHbIi UK.
Perynsius KJI€TOYHOTO ITUKJIA.
Knerounast rubenp

8.2. Ilepeyennb pecypcoB MHGOPMALMOHHO-TEJIEKOMMYHMKANMOHHOH ceTH «HTepHeT», B TOM

yucsie npoecCHoOHAIbHBIX 023 JAaHHBIX, HEO0OXOAUMBIX [IJIS1 OCBOCHHS JUCHUIIIMHBI (MOIYJIA)

1.
2.
3.
4.

https://pubmed.ncbi.nlm.nih.gov/
http://www.elibrary.ru — ohTaaTbMOJIOTHIECKUI CAUT

https://www.rsl.ru/ - Poccutickas rocyaapcTBeHHast OnbmmnoTexa

www.studmedlib.ru — caifT snekTpoHHOM OMOIMOTEKH cTyaeHTa « KOHCYIBTaHT CTyIeHTa»




8.3. IlepeueHr HMHPOPMAUMOHHBIX TEXHOJOIMH, MCHOJb3yeMbIX TMPH OCYILIECTBJICHUH
00pa3oBaTeJIbLHOr0 Mpouecca no AUCHUILUIAHE (MOAYJII0), BKJIKYAs MepedyeHb NMPOrpamMMHOI0

o0ecrieyeHUs1 1 MH(POPMANMOHHBIX CIIPABOYHBIX CHCTEM (IIPY HAJIUYUM)

1. ABToMaTu3upoBaHHbI uHOpManMOHHBIM KoMmIuiekc «LludpoBas angMuHUCTpATHBHO-
oOpa3oBatensHas cpena PHUMY um. H.M. ITuporosax»

2. Cucrema ympapieHHus 00yuyeHHEM



8.4. MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue TUCIHILIMHBI (MOLYJIs1)

Kaxnpiii oOyuaromuiicss B TedeHHE Bcero mnepuoja oOydeHHs oOecrieueH WHIANBUIYaIbHBIM
HEOTPaHUYEHHBIM JIOCTYIIOM K 3JIEKTPOHHOHN MH(OpMallMOHHO-00pa30BaTeNbHOM cpelle YHUBEpCUTETa
U3 JI000W TOYKH, B KOTOpPOl MMeeTcs AOCTyHn K MH(QOPMAMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTu
«utepuer» (nanee - cetb «MlHTEpHETY), KaK Ha TEPPUTOPUH Y HUBEPCUTETA, TaK U BHE €€.

DnekTpoHHas HHOOPMAITMOHHO-00pa30BaTeIbHAS Cpella YHUBEPCUTETA O0SCIICUYNBACT:

- JOoCTyn K yuyeOHOMY IUIaHy, paboueil mporpamMme AUCHUIUIMHBI, 3JIEKTPOHHBIM Y4eOHBIM
U3IaHUSIM U DJIEKTPOHHBIM 00pa30BaTEIbHBIM pecypcaM, yKa3aHHbIM B paboueil mporpamme
JUCIUTLINHBL,

- (hOopMHUPOBAHKE AIEKTPOHHOTO MOPTHOIHO 00YUAIOIIETOCs, B TOM YHCIIE COXPAHEHHE €T0 padoT H
OIICHOK 32 3TH PabOTHI.

YHUBEpPCUTET pacrojaraet CIeIyIIIUMH BUIAMU MOMEUIEHUI U 000pyAOBaHUS Ui MaTEpHUAIbHO-
TEXHUYECKOro obecrieueHuss 00pa3oBaTENbHON NEATEeIbHOCTH JUIsl peanu3anuu o0pa3oBaTebHOU

MPOTpPaMMBbl TUCIUIUTAHBI (MOJTYJIS):

Ne | HammeHnoBaHue 000py10BaAaHHBIX IMepeyenn crnenuaIu3NPOBAHHON MedeJIH,
n | y4eOHbIX ayHTOPHIi TeXHHYECKHX CPeJICTB 00yUeHust
n

1 |Ayautopust 1ist npoBenenus 3auatuit |Cronsl , HoyrOyk , Dkxpan ans npoekropa , CTymnbs ,

JICKOMOHHOI'O THUIIA, 3aHATHH I[ocxa MEJ10Basd , HpOGKTOp MYHBTHMeﬂHﬁHLIﬁ ,
CCMHUHAPCKOI'0 TUIIA, TPYHIIOBBIX U HOKpOBHHe CTCKIJIAa , OrTcaceIBaTeNnb py‘lHOﬁ/HO)KHOfI
HHIAUBUYaAJIbHBIX KOHCYJ'IBTaI_II/II‘/'I, / BHGKTpI/I‘{eCKI/Iﬁ . ITanens anTUTEN JJIsI

TEKYIICTO KOHTPOJIA U HMMYHOT'UHCTOXUMHUUYCCKUX I/ICCJ'ICIIOBaHI/Iﬁ ,
HpOMe)KYTOHHOfI aTTeCTalmuu, Hpe,[[MeTHbIe CTCKJIa , MI/IKpOCKOH 6I/IHOKYJ'I$IprII71 .

obOopynoBanHas MmynsTuMeaniinbiMu  ([Iunetku , JlaGopaTopHas nocyna , MUKpOCKOTMBI

Y UHBIMU CPEJICTBAMH O0YUYCHUS cBeToBbIe , LlenTpudyra nabopatopHas

2 |Ilomemenue ag caMOCTOATENBHOU VYyeOHast MmeOemnb (CTOJIbI, CTYJIbs), KOMIIbIOTEpHAs
paboThl 00YyYAIOIIKXCS, OCHAILIEHHOE |TEXHUKA C BO3MOKHOCTBIO MOJKIIOYEHHSI K CETU
KOMIIBFOTEPHON TEXHUKOM C «aTepHeT» M o0ecreuyeHneM JOCTYyIIa B AJICKTPOHHYIO
BO3MO>KHOCTBIO OJKJIIOUEHHS K CETU [MH()OPMAIIMOHHO-00pa30BaTEIbHYIO CPEy

HuTepHeT u obecrnieueHueM J10CcTyma B
JEKTPOHHYIO HH()OPMALIMOHHO-

00pa3oBaTeNIbHYIO CPEIly OpraHU3alUuH

3 |Yuebnas ayauropus Juis ipoBeneHust |YdeOHas MeOenb (CTONBI U CTYJIbS JUIS 00YYaroIIuXcs),
MPOMEKYTOUHOU aTTECTAIINH CTOJI, CTYJI IIpeToaBaTeis, IePCOHANBHBIN KOMITLIOTED;

Ha0Op AEMOHCTPALIMOHHOTO 000py10BaHUs (TIPOEKTOD,

9KpaH, KOJIOHKH)




YHuBepcutrer obecnedeH HEOOXOJMMBIM KOMIUIEKTOM  JIUIEH3MOHHOTO M CBOOOJHO
pachpocTpaHseMoro MporpaMMHOro obecreueHus (coctaB ompenensercs B paboudeld mporpamme
JUCLUUTUTMHBI ¥ TIOJUIEKHUT OOHOBJICHUIO TIPU HE00X0AUMOCTH). brubnnoreunslii (oH yKOMITIIEKTOBAH
NeYaTHBIMU M3JAHUAMH M3 pacdyera He MeHee 0,25 sK3eMIUIsipa KaXKAOro M3 M3/IaHUM, YKa3aHHBIX B
paboueil mporpamme AMCHUMIUIMHBI, Ha OJHOTO OOYYaloOUIerocs M3 4YHCIa JIHI, OJHOBPEMEHHO
OCBaMBAIOUINX COOTBETCTBYIOUIYIO AUCIUILINHY.

OObyuaromumcst obecriedeH A0CTyn (yIaleHHbIH JOCTYI), B TOM 4YHCJIE B Cly4yae HMpPUMEHEHUS
3JIEKTPOHHOTO OOy4YeHHs, AUCTAHIUMOHHBIX O0O0pa30BaTENIbHBIX TEXHOJOTHH, K COBPEMEHHBIM
npodeccHOHAIbHBIM 0a3aM JaHHBIX U WH(OPMAIIMOHHBIM CIIPAaBOYHBIM CHCTEMaM, COCTaB KOTOPBIX
orpenensercs B paboueil mporpaMme TUCHMILIMHBI U TIOUICKHUT OOHOBJIICHUIO (TIPU HEOOXOMMOCTH).

OOyuaronuecss W3 4YUCIa HMHBAIMAOB O0O0ECIEYEHbl NEYaTHHIMU U (WJIH) 3IEKTPOHHBIMHU

00pa3oBaTeNbHBIMU pecypcaMu B OpMax, aJanTUPOBAHHBIX K OTPAHUYEHUSM HUX 3710POBBSI.



[Tpunoxenue 1
K paboueli mporpamme
JTUCIUTITAHBI (MOIYJIs)

Ceenenust 00 M3MEHEHUAX B pabodeil mporpaMMe TUCIUTUTAHBI (MOTYJIS)

JU1s1 00pa30BaTEeIbHON MPOTPaMMbI BBICIIIETO 00pa30BaHMs — IPOrpaMMBbl OakajgaBpuaTa/CrienuaaInTeTa
/MarucTpaTypbl (OCTaBUTh HYKHOE) TIO HAIPaBJICHHIO IOJATOTOBKH (CHEIMaIbHOCTH) (OCTaBUTh

HY>KHOE KOOI U
y

HaMMEHOBAaHWE HANpPaBICHUS IMOATOTOBKU (CHENHAIbHOCTH)) HANpPaBICHHOCTh (MpOodWIIh)

« » Ha Y4eOHBIN TO/I.

Pabouas mporpamma JUCHUIUIMHBI ¢ U3MEHEHUSIMU pacCMOTpeHa U 0J100peHa Ha 3aceaHuu Kadenpsl

(ITporokomn Ne oT«__ » 20 ).

3aBenymuui kabenpou (moamuce)

(Maummanst u hamuims)




[Tpunoxenue 2
K paboueli mporpamme
JTUCIUTITAHBI (MOIYJIs)

®opMbl TPOBEEHUS TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH U MTPOMEKYTOUHOM aTTecTaliu

®opmbl NPOBeIeHUS TEKYLIEr0 KOHTPOJIS yCIIeBAeMOCTH H Coxpaménnoe
NMPOMEKYTOYHOM aTTeCTAIUN HAHMMEHOBaHUe
Koutpoib npucyrcrBus [IpucyrcrBue KII

Bunpl yueOHBIX 3aHATUH U (YOPMBI TPOMEKYTOUHOM aTTECTAIlMU

®opMbI IPOBeIeHUS TEKYIIEr0 KOHTPOJISAA yCIIeBAeMOCTH U Coxpaménnoe

NMPOMEKYTOYHOM ATTeCTAHH HAUMEHOBaHHe

JIekmoHHOE 3aHsATHE Jlexknus JI3

JlaGopaTOpHO-IIpaKTUYECKOE 3aHATHE JlaGopatopHo- JIII3
IIPaKTUYECKOE

Komnoksuym Komnoxksuym K

3auer 3auer 3

BI/I,I[LI KOHTPOJIA YCIICBACMOCTHU

DopMbI IPOBeIeHH TEKYIIEr0 KOHTPOJIA yCIIeBAeMOCTH U Coxpaménnoe

NMPOMEKYTOYHOM aTTecTaluu HaMMEHOBaHUe

Texkymmil AMCUUIUTMHUPYIOUIUNA KOHTPOJIb Jucumnnunupyromui | 1

[IpomexxyTouHas arrectanus [TpomexxyTouHas ITA
aTTecTanus
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