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PABOYAS [TPOI'PAMMA JIUCIIUTTJINHBI
MoJekysIsIpHbIC M KJICTOYHBIC MEXaHH3MbI KaHIIEPOTeHEe3a
Hampasnenue noarorosku 06.04.01 buonorus
(MomnekysipHast u kieroutast ouosnorus (comectao ¢ HHIIMB JIBO PAH)
®dopma MOATOTOBKU: OYHAS

kypc 1,2 cemectp 2,3

JICKIIUH - Yac.

MPaKTHYECKUE 3aHSTUS - Yac.

nabopaTopHbIe PaboThI 72 Yac.

BCETO YaCOB ayIMTOPHOMN HArpy3KH 72 vac.
caMocTosITeNbHast paboTa 72 Jac.

B TOM YHKCJIC Ha MOJrOTOBKY K 3K3aMeHy 36 vac.
3a4er 2 cemecTp

JK3aMeH 3 cemecTp

Pabouas mporpamMma cocraBiieHa B COOTBETCTBHM C TpeOoBaHusMH (DelepaibHOrO TOCYAAapCTBEHHOTO
00pa30oBaTeNPHOTO CTaHAApTa IO HampapieHHO moarotoBkd 06.04.01 buomorus, yTBepKISHHOTO MPHUKA30M
Muno6pHuayku Poccun ot 11.08.2020 1. Ne 934,

Pabouas mporpamma oOcCyxkiaeHa Ha 3acelaHuu JlemapTaMeHTa MEIUIMHCKON OWMOJOTMH W OHMOTEXHOJOTMH
npotokoi oT ««06» nexadps 2022 r. No2

JupexTop [lemaprameHTa peaau3yIomero CTpyKTypHOTO HOApa3AeICHHS

CocraBurens: 1.0.H., mpodeccop Lllerios M. A.

BnaguBocTok
2022



OO6opoTHast cTopoHa TUTyIbHOTO Jucta PIT/]

1. Pabowas mporpamma mepecMOTpeHa Ha 3acemanuu JlemaprameHTra/kadenpsl/oTaeneHus (peaan3yIomero
TUCHWIUIMHY) W YTBep)KIeHa Ha 3acemaHmu JlemaprameHTa/Kadenpbl/OTAeTeHNs (BBITYCKAIOMETO CTPYKTYPHOTO

Moipa3iesieHus1), MPOTOKOJI OT « » 2022 . Ne

2.Pabouas mporpamMma ImepecMOTpeHa Ha 3aceqaHuu JlemapTameHTa/kadenpbl/oTaencHus (peaau3yronero
JMUCIWIUIMHY) U yTBep)KIeHa Ha 3acemanuu [lemapTameHTa/kadeapbl/oTaAeICHUs (BBITYCKAKIIETO CTPYKTYPHOTO

TIOJIPa3ICIICHHS ), IPOTOKOM OT « » 2022 1. Ne

3.Paboyas mporpamMMa TIepecMOTpeHa Ha 3acemanuu [lemapramenTta/kadenprl/oTaeneHus (peaan3yIomero
IHMCLMIUIMHY) M yTBEp)KACHa Ha 3acenanuu JlemapraMmeHTa/Kaeapbl/oTaeraeHus (BBITYCKAOMIEro CTPYKTYPHOTO

TOJIPa3ICIICH ), IPOTOKOM OT « » 2022 1. Ne

4. Pabouas mporpamMMa ImepecMOTpeHa Ha 3acemanuu JlemapTamenTa/kadenpbl/oTaencHus (peaau3yromero
MUCIUIUIMHY) U yTBep)KIeHAa Ha 3acemanuu JlemapramenTa/kadeapbl/oTaAeaeHUs (BBIMYCKAIIETO CTPYKTYPHOTO

MoJipa3ieNieHus1), MPOTOKOII OT « » 2022 1. Ne

5.Paboyas mporpamma mepecMOTpeHa Ha 3acemaHun JlemaptameHTa/kadeapsl/oTaeneHus (peatn3yomero
JUCLUIUIMHY) M YTBEp)KICHa Ha 3acemaHnn JlemapTamenta/kadeapsl/oTaeneHus (BBITYCKAIOMETO CTPYKTYPHOTO

TOJIPa3ICIICH ), IPOTOKOM OT « » 2022 1. Ne




1. L[CJ'H/I H 3aJa4 OCBOCHUA JHUCHUIIIINHBI:

Llens:
KJICTOYHBIX

MEXaHHu3Max

chopMHUpPOBAaTh KOMIICTCHITHH

KaHIICPOTICHE34a,

B 00JacTd MOJEKYJISAPHBIX U
aTOMOP(HOTOTHIECKUX U

MOJICKYJIAPHBIX OCOOCHHOCTSX KIJICTOK 3JIOKAa4YECTBECHHBIX OHYXOHCﬁ, OCBOCHHC

MCTOJ0B I/II[eHTI/I(i)I/IKaHI/II/I N aHaJIn3a OIIYXOJICBBIX KJICTOK.

3amaun:

1) M3ydeHne OCHOBHBIX TCOPHI KaHIICpOTEHE3a.

2) Pa3bop MexaHW3MOB KaHIICpPOTCHE3a Ha MOJICKYJIIPHOM U KICTOYHOM

YPOBHSIX.

3) OcBocHHE OCHOBHBIX MCTOJ0B MOp(I)OJIOFI/ILIGCKOFO H  MOJICKYJIIPHOI'O

THUITMPOBAHUA 3] IOKAUCCTBCHHBIX HOBOO6paBOBaHHﬁ.

HpO(I)CCCI/IOHEUIBHBIG KOMIICTCHIIMKM BBIIIYCKHUKOB MW HHIWKATOPBI HX

JOCTHUKCHUA:
Kon n HaumenoBanue
Tum 3anau npoeccnoHaTbHON Kon n HaumeHoBaHUE UHIKUKATOPA
KOMIIETCHIINN JOCTIKEHHS KOMITETCHIIUH
(pe3yJIbTaT OCBOCHHS)
Hay4YHO- I1K-3 Cnocoben [1K-3.1 N3yuaeT cTpyKTypy U QYHKLIUH
UCCIIeI0BATEIILCKHI MPOBOJIUTD MCCIIEAOBAHUS | OMOIOJIMMEPOB, UX KOMITOHEHTHI U

OHMOTOIMMEPOB, UX
KOMITOHEHTOB H
KOMIUIEKCOB, CTPYKTYPbI U
(YHKIIUY TEHOB U
TCHOMOB.

KOMIUIEKCHI, MEXaHU3MbI XpaHEeHHUS,
nepesady ¥ peann3alnuy TeHeTHIeCKo
nHGOPMALIMHN HA MOJIEKYJISIPHOM YPOBHE.

[IK-3.2 [leTanpHO XapaKkTepu3yeT OCHOBHEIE
MPOIIECCHI, MPOTEKAOIIHE B )KUBOW KIIETKE:
MPOIIECCHl PEIUTUKAIAN, TPAHCKPHITITUH,
TPaHCIILUH, PEKOMOHHALIUY, PeNapaLyy,
nporeccunra PHK u GenkoB, 0enkoBoro
(doJsiuHra ¥ IOKUHTa.

[1K-3.3 Uccnemyer ocHOBHBIE CLIOCOOBI
MEKMOJIEKYJISIPHBIX B3aMMOJICHCTBUN 1
B3aMMHYIO PEryJISIHIO IPOIIECCOB
(DYHKIIMOHUPOBAHUS JKUBOM KIIETKH B
COCTaBE MHOTOKJIETOYHOT'O OPTaHU3Ma.

[1K-3.4 Ananuzupyet CTpYKTypy U QYHKIUH
T'eHOB M TEHOMOB, TIPOBOJIUT CTPYKTYPHO-
(YHKUIMOHANBHBIN aHAIN3 OTACIBHBIX OEIKOB
1 IPOTEOMA B LIEJIOM.

KO}_I 1 HAMMCHOBAHHUC MHAUKATOpA
JOCTHXKCHUA KOMIICTCHIIUN

HaumMenoBaHue mokaszarens OLeHUBAHUS
(pe3ynpTara 00y4YeHHS 10 TUCIUIIITHHE)

[K-3.1 U3y4aeT cTpyKTYypy H
GYHKIIUN OHOTIOIMMEPOB, UX
KOMIIOHEHTHI U KOMITJIEKCHI,
MEeXaHU3MBI XpaHEHUs, Iepeiad 1
peanu3anuy reHeTHYeCKOM
MH(QOPMAIIIH Ha MOJICKYJISIPHOM

3HaeT CTPYKTYPY U GYHKIIMA OCHOBHBIX OHOTIOIMMEPOB, UX
KOMITOHEHTHI i 00pa3yIomrecs B X0/1¢ UX B3aUMOJICHCTBHS
KOMILIEKCHI, TCHETUYECKUE U MUTCHETUYCCKUE MEXaHU3MBbI
repeaadn, XpaHEeHUs U Peain3alii HacIeACTBEHHOU
rH(pOpMaINU Ha MOJIEKYJIIPHOM YPOBHE, OCHOBHBIE aCTIEKTHI
y4acTHUs M3YYCHHBIX OMOIOIUMEPOB B MEXaHU3MaX




YPOBHE.

KaHIIEpOreHesa.

YMeeT oTiIndaTh OCHOBHBIE MOJIEKYIIIPHBIE TTATTEPHBI
OITYXOJIEBBIX W HOPMAIIbHBIX KJIETOK, HCCIEIOBATh CTPYKTYpY U
(byHKIIMHM OMOTIOJIMMEPOB, MX KOMIIOHEHTHI M KOMITICKCHI,
MEXaHW3MbI XPaHEeHHUS, TIepead 1 peaTn3allii TeHeTHYECKOM
rH(pOpMaIU Ha MOJIEKYIISIPHOM YPOBHE.

Bnaneer HaBbIKaMU U METOJIJaMU UCCIIEIOBAHUS CTPYKTYPHI U
(hyHKIIMHM OUOTIOIMMEPOB, MX KOMIIOHEHTOB U KOMILJICKCOB,
MEXaHM3MOB XpaHEHMUs, TIepeaur U pealn3any TeHeTHIeCKOH
nH(OpMAITNU Ha MOJIEKYJIIPHOM YPOBHE IS OTIPEICTICHHS
cTaTyca KJIETKH.

[1K-3.2 JleTanbHO XapakTepu3yeT
OCHOBHBIE MIPOIIECCHI, TPOTEKAIOIINE B
’KUBOH KJIETKE: MPOLIECCHI
pemIMKanyu, TPAHCKPHUIILHH,
TPaAHCISAIUY, PEKOMOUHAIINHY,
penapartuy, nporeccuara PHK u
OenkoB, 6eTKOBOTO (HOIIMHTA U
JOKHWHIa.

3HaeT OCHOBHBIE MTPOIIECCHI, MPOTEKAIOIINE B KUBOM KIETKE U
BJIMSIHME KaHIIEPOT'CHHBIX ()aKTOPOB HA HUX, a TAKIKE
KJIE€TOYHBIE MEXaHU3MBI 3aIllUTHI OT JAaHHOT'O BO3IECHCTBHSL.
YMeeT neTanbHO XapakTepu30BaTh OCHOBHBIEC HAPYIICHUS
KJICTOYHBIX MPOIIECCOB KU3HEICATCILHOCTH, BOSHUKAIONUX B
XOJIe KaHIIEpOreHe3a, U COOBITUS MOCIICAYIOIINE 32 HUMH.
Brageer mo3HaHUAMYU O OCHOBHBIX KOHIICTIIIUSX KaHIIEPOTeHE3a
U UX OTPaXCHUSIX HA OCHOBHBIX MpOIleccax, MIPOTEKAIOIINX B
JKMBBIX KIIETKAX

I1K-3.3 Uccnenyer ocHOBHBIE
CIIOCOOBI MEKMOJIEKYIISIPHBIX
B3aMMOJICUCTBUIN U B3aUMHYIO
PETYIIALHUIO MIPOLIECCOB
(YHKIIMOHUPOBAHUS JKUBOU KIIETKU B
COCTaB€ MHOT'OKJIETOYHOTO
OopraHusma.

3HaeT OCHOBHbIE CIIOCOOBI MEKMOJIEKYIIAPHBIX
B3aUMOJICHCTBUI U B3aUMHYIO PETYJIALMIO IPOLECCOB
(YHKIIMOHUPOBAHHUS )KUBOW KJICTKH B COCTaBE
MHOTOKJIETOYHOTO OpraHU3Ma, poJib OHKOJIOTHH KaK
MIPOM3BOJHOIO COOCTBEHHBIX KJIETOK OPraHU3MA.
YMeeT uceneroBaTh MEXMOJEKYIISIPHBIE B3aUMOIENCTBUS U
B3aUMHYIO PETYJISIHIO MPOIECCOB QYHKIIMOHUPOBAHHS
OITyXOJIEBBIX KJIETOK C MUKPOOKPYKEHHUEM U HX 0C000€e
B3aMMOBJIMSIHHE C KJIETKAMA UMMYHHOH CHUCTEMBI.
BHaZ{eeT HaBbIKaMH1 HUCCJICIOBAHNUA MEKMOJICKYJIAPHBIX
B3aMMOJICHCTBUI U B3aUMHYIO PETYJISIIUIO MPOLIECCOB
(YHKIMOHUPOBAHHUS OITyXOJIEBBIX KIETOK B COCTaBe
MHOTOKJIETOYHOTO OpraHu3Ma

[1K-3.4 AHanuzupyer CTpyKTypy U
(GYHKIIUY TEHOB H TEHOMOB, ITPOBOJIUT
CTPYKTYPHO-(pYHKIIMOHATBHBIH
aHaJIN3 OT/CNBHBIX OCIIKOB U
poTEeOMa B IIETIOM.

3HaeT CTPYKTYpPY U QYHKIIMH OCHOBHBIX OHKOTCHOB U
OHKOCYIIPECCOPOB, FTCHOMOB B LIEJIOM, OT/AEJIbHBIX OEJIKOB H
pOTEOMa B LIEJIOM, OCHOBHBIE MYTALIMH aCCOLMUPOBAHHBIE C
KaHIIEPOT'€HE30M.

YMeer aHaTH3UPOBATH CTPYKTYPY QYHKIIMH OHKOTEHOB H
OHKOCYIIPECCOPOB, FTEHOMOB B LIEJIOM, OTAEJBbHBIX OCJIKOB U
[IPOTEOMA B LIEJIOM JUIsl ONIPEIENICHUS TATOT€HHBIX MYyTallHH,
CTUMYJIHPYIOIINX KaHIIEPOTeHE3

Brnaneer MmeTogaMu aHanuza CTpyKTypy (GYHKLIHH T€HOB U
T€HOMOB, OEJIKOB M POTEOMA B LIEJIOM

1. Tpyao€MKOCTh IUCUMIUIMHBI U BUAOB YUEOHBIX 3aHATUN MO AUCIMUILINHE

OO6miast TpyJI0€MKOCTh JTUCIUILIMHBI COCTaBIsIET 9 3a4€THhIX enuuull (180
aKaJieMU4ecKux 4dacoB), (1 3adeTHas eIWHMIIA COOTBETCTBYET 36 akageMHUYECKUM
yacam).

Bunamu ydeOHBIX 3aHATHH M paboOThl OOydaromlerocs MO JUCIHUILINHE
SIBIISTIOTCS:



O0o3HaueHNE

Buap! yueOHBIX 3aHATHIA 1 PabOTHI 00yJaroIerocs

Jlab JlaGopatopHble paboThI
JIab amekTp.
CP: CamocTosiTenpHas paboTa 00y4Jaronierocs B MEPHOJ TEOPETHIECKOTO 00yIeHuUs
B TOM YHCJIIe CamocTosTenbHas pabota 00yJaroierocs U KOHTaKTHas paboTa 00yJaroIerocs
KOHTPOJTb C MpenojaBaTeieM B IEPHOJI MPOMEKYTOUHOH aTTeCTalluu

CprKTypa JUCHHUITINHBI:

dopma 00ydeHHs1 — OUHasl.

2 ceMecTp
KonudecTBo yacoB 1o BuIaM y4eOHBIX
3aHsATHI ¥ paboThl 00yJaroIerocs
Ce ®opMbI
HaumenoBanue paznena Kon N
Ne N —— Mec ooy | POMEKYTOUHOH
p |Jlex | Jla6 |IIp | OK | CP Bp aTTeCTaIlUK
Pasmen Nel «OcHoBHBIE
aCIeKThI Oouonoruu
1 | omyxomeBbix KIIETOK. | , 6 6 Bompocsr K
" | KpaTtkas ucropus nzydeHus 3a4eTy
37I0Ka4eCTBEHHBIX
HOOOpa3oBaHUI»
Pasznenr Ne2 «MexaHHU3MEI
eTYIISIUH KJIETOYHOTO
peryJit Bomnpocst K
2. | uuknma, W ero HapyueHws, | 2 - 6 - - 6 - saueT
aCCONMMPOBaHHBIC c M
KaHI[EpPOTeHE30M»
Paznen Ne3 «Ownkorensl u
3. | OHKOCYIPECCOPBL. 2 6 6 Bormpocst K
" | AByynapHas MOJEIb 3a4ery
KaHIIEPOTeHEe3a»
4 Pazpen Ned 2 6 6 Bomnpocst K
" | «KaHmeporeHHbie areHTh 3a4eTy
Pazpmenr  Ne5 «YcaoBus
. Bormpocst K
5. | KOHKypeHTHOM cpelsl | 2 - 6 - - 6 -
N 3a4eTy
OITyXOJIeH»
Paznen Ne6
«MexkierouHas
Bonpocst K
6. | KOMMyHUKaIUsT  PaKOBBIX | 2 - 6 - - 6 - saueT
KJIETOK MEXAy co0oil u y
OKPYKEHHEM)
HUroro: 2 - 36 - - 36 |- 3aver




3 cemecTp

KonuuecTBo 9yacoB 1o BUIaM y4eOHBIX
3aHATUHN U pabOTH 00yUaIOMIeTocs
Ce DopMbI
HaumenoBanue pasnena Kon .
Ne e ——— Mec . MIPOMEKYTOUHOM
p |Jlex | JIa6 |Ilp | OK | CP Bp aTTecTaluu
Paznen Nel
7 «Meracta3zupoBaHue n 3 6 6 6 Bompocst K
" | MeXaHM3MBI  00pa30BaHUSA 9K3aMeHy
MPEMETACTUUECKUX HUIID)
8 Pazgen Ne2 «MmMmyHHBII 3 6 6 6 Bomnpocsl K
" | HaABOp OIyXOJei» dK3aMEeHy
Pasgen Ne3  «OcHoBHBIE
BUBI Tepamnuu Bormpocs! K
9. p 3 |- 6 - |- |6 |6 P
3JI0Ka4YE€CTBEHHBIX dK3aMeHy
OIyXOJIEN»
Pazgen Ne4  «TaprertHas
Tepanus AKOBBIX Bomnpocsl K
10.| *P y P 3 |- 6 - |- |6 |6 P
3a00ieBaHnii W IOHCK dK3aMeHy
HOBBIX MUIIICHUN. »
Pasnen Nes Bormpocs! K
11.| «MmMmyHOTEpanus 3 - 6 - - 6 6 P
o dK3aMEeHy
OHKOJIOTHI»
12 Pasgen Ne6 «OcoOenHocTH 3 6 6 6 Bomnpocst K
"| uccnemoBaHusT OHKOJIOTHIDY dK3aMEeHy
Hroro: 3 - 36 - - 36 | 36 OK3aMeH

1. CTPYKTYPA U COJEP)KAHUE TEOPETUUYECKON YACTU KYPCA
JIeKuMOHHBIE 3aHATUS HE TPEAYCMOTPEHBI YUEOHBIM MJIAHOM.

IV. CTPYKTYPA U COJEP)KAHUE TIPAKTHYECKOM YACTU KYPCA
N CAMOCTOSITEJIbHOM PABOTBI
[IpakTrueckue 3aHATUS HE TPETYCMOTPEHBI YU4EOHBIM TIAHOM.

JlaGoparopHbie padoThl BO 2 cemecTpe 36 yacoB

JlabopaTopnass  pabora
ONyXO0JIEBBIX KJIETOK.
HOOOpa3oBaHuii» (6 4acoB)

Kparkass ucropusi wusydyeHust

Nel

«OCHOBHBIE

aACMmeKTbl OHOJIOTUH

3JIO0KAYE€CTBCHHBIX



KinroueBble MOMEHTHI B HUCTOpUN PAa3BUTHA OHKOJIOI'MH. COBpeMeHHBIe
MNpcaACTaBJICHUA O OMOoJIOTUH PaKOBLIX KIICTOK!: CIIOCOOHOCTh K 6€CKOHGIIHOMy
JACICHUIO, n30eranue HMMYHHOTI'O BOSﬂCﬁCTBHH, HCOTpaHUYCHHAA
PCINIMKATUBHOCTD I'CHCTUYCCKOI'O aIlllapaTda, HHHUIHWAIWA BOCIIAJICHUS, WHBA3UA U
MCTACTA3UPOBAHNC, HWHAYKIOHUSA AHIMOr¢HE3d, TI'CHOMHAsd HECTAaOMIILHOCTE |
MMOBBIICHHAA CKIOHHOCTb K MYTalOUAM, PC3UCTCHTHOCTL K KJIETOUYHOMU CMCpPTH,
IIaToOJIOIrnu MeTa6OJ'II/13Ma, ABTOHOMHOCTDL OT OKPYKCHHA N OpraHnu3Ma B LICJIOM.

JlaGopaTopnass padora Ne2 «MexaHu3Mbl PperyJjsilii KJI€TOYHOI0
HHMKJIA, U €r0 HAPYIIEHHUs, ACCONMUPOBAHHBIE ¢ KaHIlEPOreHe30M» (6 YacoB)

Kiterounslii k1. OCHOBHBIE TOYKH PECTPUKLMU. POJIb IUKIMHOB U IUKJINH
3aBUCUMBIX KHHAa3 B pEryjsilud KIETOYHOro IHKiIa. MexaHu3mbl apecta
KJIETOYHOTO LHKJIAa M aKTUBAUM MHCTPYMEHTOB peMapauuy MOBPEXKICHUM.
MouteKysipHBIi MeXaHu3M pabOThl U JKU3HEHHBIN HUKI Oesika pS3 Kak OJHOIrO U3
OCHOBHBIX OHKOCYITPECCOPOB.

JlaGopaTtopnass padora Ne3 «OHKOreHbl M  OHKOCYNPeCcCOpbI.
JIByyaapHasi MojieJib KaHIieporeHe3a» (6 4acoB)

[lepeyHr OCHOBHBIX OHKOT'€HOB U OHKOCYIPECCOPOB U OMOJIOrMYECKas poJib
U3 OENKOBBIX MPOIYKTOB. MonekynsipHoe O0OOCHOBAHME TI'€HETHYECKOU
MPEAPACIONIOKEHHOCTH K OHKOJOruU. JIByynapHas Mozenb KaHueporeHesa. Poib
MexaHn3MoB penapaunu JIHK w TpaHcne3noHHOW perumMkanuv B TOSIBJICHUH
MyTallMii ~ acCOUMUPOBAHHBIX C  pPa3BUTHEM  OHKOJIOTMHM. ['eHeTHueckas
HECTaOUJIbHOCTh PAKOBBIX KJIETOK.

JlaGopaTopHasi padora Ned «KaHuneporeHHble areHTbI» (6 YacoB)

XUMHUYECKHE OPraHUYECKHEe M HEOPraHWYECKUE KAHIIEPOTE€HHbIEC (DAKTOPHI.
Bupychble areHTel. Bupyc mnanuuioMbl 4elioBeKa Kak (AKTOp TOSIBICHUS
HOBoOOpa3oBanuil. duznyeckue (akTopsl MHAYLHMpYIOLUME KaHueporeHes: Y
U3JIyYEHUE, PAJU0aKTUBHOE U3IIyYCHUE, TEIJIOBOE BO3JICUCTBUE U JIPYTHE.

JlaGopaTopHasi paGota Ned «Yci10BUSI KOHKYPEHTHOH cpeabl OIyXoJieii»
(6 yacos)

['eneTnyeckasi pa3HOPOJHOCTh OMYXOJIEBBIX KJIETOK. DAKTOPHI TMIIOKCUU U
TOJIOJAAHUS B PA3BUTUUA OIYXOJW. VHBA3WMBHBIM M OKCHAHCUBHBIA POCT.
OnyxoneaccouuupoBaHHbIe PUOPOOIACTEI.

JlabopaTtopuasi pa6ora Ne6 «MeKK/IeTOUHASI KOMMYHUKAIUSI PAKOBBIX
KJIETOK MeKAy co00ii U OKpYy:KeHnem» (6 4acos)



Besukynsapusiii  Tpancnopt Ouomonekyn. [lapaknunnas, aucrambHas u
IyMOpPaJIbHAs MEKKJIETOYHAs KOMMYHMKAIIKS. OO0pazoBaHue
MYJbTUBE3UKYJSIPHBIX Telell B KIETKe Kak (akrop crenupuieckoro
MEXKJIETOYHOro B3aumonenctsus. Llupkymupyromme Hekopupyroomue [HK n
PHK u ux posb B pa3BUTHHM OHKOJIOTHHU.

IIpumepHasi TeMaTHKAa CAMOCTOSATEJILHON PadOTHI CTYIEHTOB
NmMmopranu3anys KIETOK.

MexaHu3Mbl TPOrpaMMHUPYEMOM KIIETOUHON THOCIIH.
[TprnoOpuTeHne KIeTKaMu aBTOHOMUU OT OKPY>KEHHUS.

HcTopust OTKPBITHS HUKIMHOB, KaK PETYJISATOPOB KIETOYHOIO IIUKIIA.
CrpykTypHas OpraHu3anus HUKJINH 3aBUCUMBIX KAHA3.
XPpOMOTPHUIICUC B KAHLIEPOTEHESE.

Ocobas posib Oenka pS53.

MAPK kuHa3HBII KacKal.

©oNo O wWdDRE

[Tatorenes Bupyca remaruta C.

[TaTou3noI0THSI OHKOJIOTHYECKHUX 3a00JIeBaHUM.
KannieporenHoe Bo37eliCTBUE MBIIIbSIKA

VRGF curnanusr.

el ol =
wnh = o

HIF curmamuur.

|
>

MexaHn3MEBI DHIOIIMTO3A.

|
.

MexaHu3MBI DK30IIUTO3A.

-
o

PHK-unTepdepenmms.

JlabopaTopHblie padoTsl B 3 cemecTpe 36 yacos

JlabopaTtopnass pabora Nel «MeracrasupoBaHue HW MeXaHHU3MBbI
00pa3oBaHus MPeMeTACTHYECKUX HUIID) (6 YacoB)

MeracrazupoBaHue Kak crnoco0 wu30eraHus HEOIaronpusTHBIX YCIOBHM
OITyXOJIEBBIMU KJIETKaMH. ONUTINATBHOME3EHXUMAIBbHBIA Mepexoa. MexaHu3Mbl
o0pa3oBaHMsI MPEMETACTUYECKUX HHUIL, KaK OCHOBHOH (DaKTOp BO3HUKHOBEHUS
BTOPMYHBIX OYaroB. MeXaHW3Mbl BBDKMBAHMS LUPKYJIUPYIOIMIMX OIyXOJEBBIX
KJIETOK B KPOBOTOKE. XE€MOKHHBI KaK aTTPAKTaHThl LIUPKYJIUPYIOIIHUX OMyXOJIEBBIX
KJIETOK.

JlaGopaTopHas padora Ne2 « UMMyHHBIIT Haa30p omyXxoJei» (6 yacoB)

NMMyHHBIM Haa30p OpU HOPMAJbHOM pAa3BUTHM OpraHusma. JlelicTBue
HATYpaJIbHBIX KWJIJIEPOB Ha PAKOBBIE KIETKH, KaK MEPBOro (pakTopa MMMYHHOI
aTaku.  MoJeKynspHble  MEXaHHW3Mbl  HM3MEHEHHs  (EeHOTHma  KJIETKH,



acCOLMMPOBAaHHBIE ¢ U30eraHueM UIMMYHHOTO OTBeTa. iIMMyHHOE BocmaneHue npu
KaHLEPOTeHE3E.

JlaGopaTtopnass  pabdora  Ne3 «OcHOBHBIC  BHIBI  Tepanui
3JI0KA4YeCTBEHHBIX OILyX0Jiei» (6 4acoB)

[IpuHumn  gelcTBUS ~ XUMHOTEpAanuu. MeXaHu3Mbl  HAQYAJIbHOM U
NPUOOPETECHHOM PE3UCTEHTHOCTH OIYXOJIEBBIX KJIETOK K XUMHUOTEpaIlUH.
Mexanusm neucTBus Takcosia. Pamgworepanus: mpeuMymiecTBa M HEIOCTATKH.
['enHas Tepamnus: NPEeUMYIIECTBA U HEIOCTATKH.

JlaGopaTtopnass paGora Ne4 «Taprernas Tepanusi PaKoOBBIX
3a200/1eBAHUI U MOMCK HOBBIX MUILICHUIL.)» (6 YacoB)

BBenenue B TepaHOCTHKY KakK MEPCHEKTUBHOTO HAMPABIECHUS COBPEMEHHOM
oHKoJIOTHH. Kiaccuyeckne MHUIIEHH U MOJEKYJbI-XHThl B TapreTHOM Tepanuu
ommyxoJiei. CTpaTeruu noucka u anpoOanyi HOBbIX MHUILIEHUN.

JlaGopaTopHasi padora Ne§5 « MMMyHoTepanus OHKOJI0THii» (6 4acoB)

MexaHu3Mbl IUTOTOKCHYHOCTH HMMYHHBIX KIETOK IIpH HOPMaJIbHOM
pa3BUTHM Opranusma. J[oCTHKeHUST MMMYHHOOHMOTEXHOJOTMH B MOAM(PUKALNH
uMMYyHHBIX KieTok. Texuomorus CAR-T. TexHOJOTHS HWMMYHHBIX TOYEK.
OcnoXHEHUs CBSI3aHHbIE C HUMMYHHOTEPANEBTUYECKUM MOAXOTOM.

JlabopaTopnas padora Ne6 «Oco0eHHOCTH MCCIEJOBAHUSA OHKOJIOTHID)
(6 yacoB)

OCOOCHHOCTH KYJbTHBHPOBAHUS OIMyXOJIEBBIX KJIETOK IN Vitro. Kierounas
muHust HelLa. TecTbl Ha IUTOTOKCUYHOCTD U Tposudeparnio KieTok. JKuBoTHbIE
MOJICJIM B U3YYCHHUN OMOJIOTHH OIyXOJICBBIX KJIETOK IN VIVO. MeToauKa CKpUHUHTA
MIPOTUBOONYXOJICBBIX ~ TIpemaparoB. MUKpPOCKOIHUs, KaK OCHOBHOH METOJ
BHU3YyaJIU3aIiii MOP(}OIOTHN KIIETKH.

IIpuMepHas TeMaTHKa CAMOCTOSITEJIbHOM Pa00ThHI CTY/I€eHTOB

1. MexaHn3Mbl aHOMKHCA.

2. MexaHuMbl TUTOTOKCUYHOCTH HATyPaJIbHBIX KUILIEPOB.

3. ®dakTopbl 0CIA0JICHUSI HUMMYHHUTETA.

4, TepaneBTrueckue Ipernoparsl Ha OCHOBE TEXHOJOIMH TapreTHOU
Jerpaaamnuu oenka.

S. ['enHas Teparnusi OHKOJIOTHH.

6. [IpoTuBOOIyXON€BBIE ~ MpemapaTl HA  OCHOBE  MPUPOIHBIX

KOMIIOHCHTOB.



7 Hctopus otkpeiTus u pa3Butus Texnonorun CAR-T.

8. HcTopust OTKpBITHS U Pa3BUTHS TEXHOJIOTUU UMMYHHBIX TOUEK.
9 [TepcrieKTUBBI pa3BUTHS UMMYHOTEPAIIUH.

10. KondbokanpHass MUKPOCKOIIHS.

11.  IIporouHas HUTOMETPUS U COPTUHT KIIETOK.

12. WmmyHOIe(UUIMTHBIC MBIIIMHBIE MOACIIH.

V.  YYEBHO-METOAWMYECKOE OBECIIHEYUEHHE
CAMOCTOSTEJBHON PABOTHI OBYYAIOIIUXCSI
PexomeHnmanuu no caMocToATeNbHON paboTe 00yUYaromuxcs

[lens camocTosiTeNbHOM pabOThl OO0YYaIOMIETOCS — OCMBICJIEHHO W
CaMOCTOATEIFHO paboTaTh CHayaja C y4eOHBIM MaTepHajoM, 3aTEM C HAYIHOU
nH(pOpMaIeH, 3aJI0)KUTh OCHOBBI CaMOOPTaHU3AIMA W CAMOBOCIIMTAHHS C TEM,
9TOOBl TPUBUTH YMEHHE B JaJbHEUIIEM HEMPEPHIBHO IOBHIIIATH CBOIO
podecCHOHANIbHYIO KBATU(UKAIIHIO.

[Ipotiecc opranu3anuy caMOCTOSITEIbHON paboThl 00YUYarOIIEerocs: BKIIOYAET
B ce0s CJICIYIONINE ITAIIbI:

® T[IOATOTOBUTEIBHBIA (OMpEACIICHUE IIeJIe, COCTABJICHHE MPOrPAMMBI,
MOITOTOBKA METOIMYECKOT0 00CCTICUCHMSI, ITOJATOTOBKA 00Oy I0BAHHS ),

® OCHOBHOW (peanu3aiusi MPOrpaMMbl, HCIOJIb30BAHHE MPHEMOB IOHCKa
uHdopMaIuu, YyCBOCHHS, TMepepabOTKU, TMPUMEHEHMs, Tepenadyd 3HaHUH,
(bUKCUpOBaHUE PE3YIHTATOB, CAMOOPTAHU3AIIMS TIpoIiecca PaboThl);

® 3aKITIOYNTEIBHBIA (OIICHKAa 3HAYMMOCTH M aHajJu3 pPe3yJbTaToB, HX
cUCTeMaTHu3alusl, OIeHKa AS()QPEKTUBHOCTH TPOTrpaMMbl U TPUEMOB PabOTHI,
BBIBOJIBI O HAMPABIICHUSX ONTHMH3AIIAN TPYIA).

B npotiecce camoctosaTenbHOM paboThl 00yUarOIIUIiCs MPUOOPETAET HABBIKU
CaMOOpraHW3allii, CaMOKOHTPOJIA, CaMOympaBleHUs, camopediekcun o
CTAHOBUTCSl AKTUBHBIM CaAMOCTOSITEIIbHBIM CYOBEKTOM Y4YEOHOU IEesSTEIHHOCTH.
CamocrosiTenpHasi paboTa CTYJACHTOB JOJKHA OKa3bIBaTh BAXKHOE BIIUSHHE Ha
dbopMupoBaHWEe  JUYHOCTH  OyAYIIEro  CIENUAIUCTa, OHA  IUIAHUPYETCS
OOyJaroIIMMCSl CaMOCTOATENbHO. KakIbIil CTYJEHT caMOCTOSTEIHHO ONpEnesieT
peXuM cBoel pabOTHI U Mepy TpyAa, 3aTpaurMBacMOTO Ha OBJIAJCHHC YUEOHBIM
coJlepyKaHUEM IO Kax oW auciuruimae. OH BBIMOJTHSAET BHEAYIUTOPHYIO paboTy
10 JINYHOMY WHJWBHAYyaJIbHOMY IIIaHy, B 3aBHCHMOCTH OT €T0O IOJATOTOBKH,
BPEMEHU U JAPYTHX YCIOBUM.

MeTtoauueckre peKOMEeHIalluy TI0 CaMOCTOSITENIbHOM paboTe CTYJEHTOB



ITo Mepe ocBoeHUsl Marepuasna Mo TEMATUKE AUCLUIUIMHBI IPEAYCMOTPEHO
BBITIOJTHEHHWE CaMOCTOATEIIBHOM paboThl 0Oydaromnmxcs mo cobopy u oOpaboTKu
JUTEPATYpPHOTO MaTepuaia JJig PacUIMpeHHs] 00JacTH 3HAHUU M0 H3ydaeMou
JUCHUIUIMHE, YTO IMO3BOJISIET YIIyOUTh U 3aKPENUTh KOHKPETHBIC MPAKTUUYECKUE
3HaHUSA, TOJYYEHHbIC Ha ayJAUTOPHBIX 3aHATHSAX. [[Is W3yyeHuss U MOJIHOTO
OCBOGHHUSI MPOTPaMMHOIO MaTepuaja IO IUCHUIUIMHE HCHOJIb3yeTcs ydeOHas,
COpaBOYHAs W JApyras JUTEpaTypa, PEKOMEHJyeMas HACTOALIEH MporpaMMoH, a
Takxe MPOoPUIHHBIC IEPUOTUUECKIEC U3TAHUS.

[Ipu  camocTOSITENHHOW  TOJATOTOBKE K  3aHATHSAM  OOydaroluecs
KOHCIIEKTUPYIOT MaTepuall, CAMOCTOSITEIbHO M3y4alOT BOMPOCHI MO MPOUIEHHBIM
T€MaM, HCTOJb3ys MPU ITOM YYEOHYIO JUTEpATypy M3 IMpeIaraéMoro CIHcKa,
MEePUOANYECKHUE TEUAaTHbIC W3JIaHUs, HAYYHYI0 M METOJMYECKYI0 HH(POpMAIHIO,
0a3bl TaHHBIX HHPOPMALIMOHHBIX CETEH.

CamocTosiTenbHass paboTa CKJIQAbIBA€TCS U3 TaKuUX BHUJOB pabOT Kak
U3ydeHUEe Marepuaia 1o ydeOHHWKaMm, CIpaBOYHHMKAM, BHJAEOMarepuaiam |
MpE3EHTAllMAM, a TakKe IMPOYUM JIOCTOBEPHBIM HCTOYHHUKAM UHOOpPMAINY;
MOATOTOBKA K 3e4deTy. JIJis 3aKkperuieHus: Matepualia JOCTATOYHO, NMEPEIUCThIBAs
KOHCHEKT WJIM 4YUTas €ro, MbICIEHHO BOCCTaHOBUTH Marepuain. Ilpu
HEOOXOJIMMOCTH OOpAaTUTBhCSI K PEKOMEHIYEMOW y4yeOHOM U CHpaBOYHOM
JuTepaType, 3amnucaTh HEMOHATHBIE MOMEHTHI B BOMPOCAX [JIsl YSICHEHUS UX Ha
MPEACTOSAILIEM 3aAHITHH.

[TonrotoBka K MNPAKTUYECKUM 3aHATUSIM. OTOT BHJ CaMOCTOATEIbLHOM
pabOThI COCTOUT U3 HECKOIBKUX ITAIOB:

1) TloBTOopenue wu3ydeHHOro wMarepuana. JlJis HTOro HCHOIB3YIOTCA
KOHCHEKTHI JIEKIINI, pPEKOMEHJOBAaHHAs] OCHOBHAS U JOTIOJHUTEIIbHAS JIUTEPATYPA;

2) VYrnyOnenwe 3HaHUW TIO TpeIIOKEHHBIM TemaMm. Heobxoaumo
UMEIOIINICS MaTepuall B JIEKUMSIX, YYEOHbIX MocoOusax auddepeHnnpoBaTh B
COOTBETCTBHM C IyHKTaMHU IJIaHA MPAKTUYECKOro 3aHsATUs. OTAEIBbHO BBIHUCATh
HEsICHbIE BOMPOCHI, TEPMUHBI. JIydlle 3To fenaTh Ha MOJSX KOHCIEKTa JIEKIUU UITH
y4eOHOro mocoOus. YTOYHEHHE HaJ0 OCYIIECTBUTH IMPU TMOMOIIU CIPABOYHOU
JIUTEpaTypsl (CIOBAPH, SHIIUKIONECIUYECKUE U3IaHUS U T.]1.);

3) CocraBiieHHE pPa3BEpPHYTOr0 IUIAHA BBICTYIUICHUS, WU MPOBEJICHUS
pacyeToB, pelIeHus 3ajiay, YNpakHeHU U T.1. [Ipyu moAroToBKe K MPaKTHUYECKUM
3aHATUAM OOy4Yaroluecs: KOHCIEKTUPYIOT MaTepuall, TOTOBSAT OTBETHI MO
MPUBEICHHBIM BOIMPOCAM IO TeMaM MPAKTUYECKUX 3aHATUN. J[OMOJHUTETBHO K
MPaKTUYECKOMY MaTepuany CTYACHTbl CaMOCTOSTEIBHO HM3Yy4aloT BOMPOCHI IO
npeajiaraeMbiM — TE€MaM, HCIONB3ys TMPU OTOM YYEOHYI0 JHTEparypy U3
IpPEeIaraéMoro CIHCKa, IEPUOJMYECKUE I[I€YaTHBIE W3/aHUs, HAYyYHYI0 U



METOANYECKYI0 nH(pOopMaInio, 6a3bl JaHHBIX HHGOpMaMOHHbIX ceTel (MHaTepHeT
u ap.).

TpeboBanust K  HpenCTaBICHHIO M O(QOPMIIEHHIO  PE3YJIbTAaTOB
CaMOCTOSITENILHON pabOThI
CrenuanbHbIX  TpeOOBaHMM K  IPEJOCTABICHUI0O M O(POPMIICHHIO

pPE3YyJAbTATOB JAHHOW CAMOCTOSITEIbHOW pabOThI HET.

KoHTponb BBIMOJIHEHMS TUIAHA CAMOCTOSTEIBHOW pabOThl 00YyYarOIIUXCS
OCYIIECTBIISICTCS TPETNOaBaTelieM Ha MPAKTUYECKUX 3aHATHSX IMyTEM OIMpoca U
IyTeM BKJIFOUCHHS B MTOTOBBIC 33/IaHHAsl HA 3aHATHH M3 IJIaHA CaMOCTOSTEILHOM

paboThI.
VI. KOHTPOJIb JOCTUKEHUS HEJEU KYPCA
2 CEMECTP
Ne | Konrpoa Koa n Pe3yabTarbl 00yyenust OueHouHble
n/m | upyemble | HAMMEHOBaHHE cpeacTBa
pa3nesl HHIUKATOpA Tekymmm | IIpom
/ TeMBbI AOCTHUKEHUS i €XKyTO
AUCIUILT KOHTPO | 4YHasi
WHBI JIb aTrTrect
anus
1.| Pazgen I1K-3.1 Uzyuaer | 3HaeT cTpyKTypy U GYHKLUH OCHOBHBIX VYernueiii | Bonpo
Nel CTPYKTYpY H OMOIIOIMMEPOB, NX KOMIIOHEHTHI U orpoc CBI K
«OcHOBH byHKIIH o0Opasyromuecs B X0/ie MX B3aMO/ICHCTBHS 3a4yery
bIe GHOOTIMEpOB, KOMIIJIEKCHI, TeHETHYECKHE 1
aCIIeKTHI AMUTEHETUYECKHUE MEXaHU3MBI TIepeIayH,
ouonorny | X KOMIOHCHTEL |y \y) yerms 1 peausariini HaceICTBEHHOMN
omyxosen | 1 KOMILICKCBI, uH(pOpMaILIK Ha MOJICKYJISIPHOM YPOBHE,
BIX MEXaHU3MbI OCHOBHBIE aCTIEKTHI YUacTHUs N3y4EeHHBIX
KJIETOK. XpaHeHHs, OMOTIOIMMEPOB B MEXaHH3MaxX
Kparkas | pepesaun n KaHLIEPOTeHe3a.
MCTOPHS | en yrsargum YMeer oTiM4YaTh OCHOBHBIE MOJICKYJISPHBIC
U3y4YeHHS . HaTTEPHBI OITyXOJIEBBIX M HOPMAIIbHBIX
snoKkayect | | Cho T IeCKOR KJIETOK, UCCIIEIOBATh CTPYKTYPY H
BEHHBIX HHpOpMALIH Ha (GYHKIUN OMOTIOJIMMEPOB, UX KOMITOHEHTBI
HOOOpa3zo | MOJEKYJFIDHOM | i xoMILIEKChI, MEXaHU3MBI XPaHEHUS,
BaHHN YPOBHE. neperauy U peaan3aliy reHeTHYeCKOM
2.| Pasnen [IK-3.2 MH)OPMAIIMH Ha MOJIEKYIISIPHOM YPOBHE. VYerrbiii | Bompo
Ne2 JleTanbHo Briageer HaBbIKAMU M METOZAMHU ompoc CBI K
«MexaHu xapaxTepuzyer | HCCUC/IOBAHNA CTPYKTYpI U byHKIIH 3auery
3MBI OMOTIONIMMEPOB, UX KOMIIOHEHTOB H
perysim OCHOBHDIC KOMILJIEKCOB, MEXaHU3MOB XpaHEHUs,
" TIPOLECCEL, nepeaayy u peaau3aliy TeHeTHIeCKOi
kjaeToyHo | POTEKAIOLIME B | yHOpMAIUKM HA MOJIEKYJISIPHOM YPOBHE
ro LMKJa, | )KUBOW KJETKe: | ISt ONpeieTIeHUs CTaTyca KIETKH.
U €ero HPOLIECCHI
HapylICH | permukanuy,
us, PAECKDHIIIYH, 3Haer OCHOBHBIC IIPOLIECCHI, POTEKAIOIINE
acconuup S — B )KMBOH KJIETKE U BIUSHHE
OBaHHBIC ’ KaHIIEPOTCHHBIX ()aKTOPOB Ha HUX, & TAKIKE
c PEKOMOMHAIHH, | kjeTOuHBIC MEXAHM3MBI 3aLUTHI OT




KaHIIEPOT' | peraparvu, JTAaHHOT'O BO3ICHCTBUSL.
€HE30M» | mporieccHHTa VYMeeT neTabHO XapaKTepH30BaTh
PHK 1 Genkop, | OCHOBHEIC HADYLICHHS KIICTOYHBIX
6eIKOBOLO MPOIIECCOB KU3HEACATEIIBHOCTH,
BO3HHUKAIOLIUX B XOJI¢ KaHIIEPOr'eHe3a, U
(onmutra n COOBITHSI TTOCTIEYIONIHE 32 HUMH.
3.| Pasnmen AOKUHTA. BiazeeT O3HAHUSAMHU O OCHOBHBIX Verubiit | Bompo
No3 IIK-3.3 KOHICTIIHMSX KaHIIEPOTreHe3a U UX ormpoc CBI K
«Oukoren | Uccnenyer OTpPaKCHUSX Ha OCHOBHBIX IpOIIeccax, 3auery
bl U OCHOBHEIE MPOTEKAIONTNX B )KUBBIX KIICTKAX
OHKOCYTID | cr10co6bI 3HaeT OCHOBHBIE CITOCOOBI
€CCOPBI. MEKMOEKYIIAp MEXKMOJICKYIISIPHBIX B3aUMOJICHCTBUI 1
I[BYYHapH B3aUMHYIO PEryIAlUIO ITPOLECCOB
as HBIX (YHKITMOHUPOBAHUS )KUBOU KIICTKU B
MOJIEND B3aUMOJCHCTBH | cocTaBe MHOTOKIETOUYHOTO OpraHm3Ma,
Kanmepor | M U B3aHUMHYO POJIb OHKOJIOTHH KaK MPOU3BOTHOTO
eHe3a) peryIsanmIo COOCTBEHHBIX KJIETOK opranusma.
4. Pasen [POLIECCOB VYmeer HCCIIEN10BAT MEKMOIEKYIAPHbIC Verueii | Borpo
Nod (bYHKIHORHPOBA B3aHMOJICHCTBIS U B3AUMHYIO PETYILLUIO | oppoc CEI K
= . nporeccoB (yHKIMOHUPOBAHHUS 3auery
«Kanuepo | HIA KHBOH OIYXOJIEBBIX KJIETOK C MHKPOOKPY>KEHHEM
TCHHbIC KJICTKH B 1 UX 0C000€ B3aMMOBJIUSHHE C KIETKAMH
areHThD | cocrase VMMMYHHOM CHCTEMBI.
5.| Pasnen MHOT'OKJIETOYHO | BiazeeT HaBBIKAMH uecnenoBaut Vernbiii | Bompo
No5 ro opraHusma. MECKMOJICKYJIAPHBIX B3aUMOACUCTBUU U onpoc CBI K
«Ycnosus | [1IK-3.4 B3AHMHYTO PETyJIILIHIO MPOLECCOB 3a4eTy
KOHKYPeH | Amammsupyer (YHKITMOHUPOBAHUS OMYyXOJICBBIX KICTOK B
THOI COCTaBEe MHOT'OKJICTOYHOTO OpraHu3Ma
CTpYKTYpy 1 3HAaeT CTPYKTYPY U GYHKIIMU OCHOBHBIX
Cpelbl
. | QYHKIMH FCHOB | oHKoreHOB M OHKOCYIIPECCOPOB, TEHOMOB B
oryxoJien
» U rCHOMOB, [I€JIOM, OTAETHHBIX OCJIKOB U MIPOTEOMA B
6.| Pasacn TPOBOIUT 1IEJIOM, OCHOBHBIE MyTaIll{ Vermbiit | Bompo
Nob CTPYKTYpHO- ACCOI[MMPOBAHHBIC C KAHIIEPOTCHE30M. ompoc CBI K
«Mexiiie | byHKIHOHATEH YMeeT aHaIM3UpOBaTh CTPYKTYPY PyHKIIMU sauery
TOYHAS i AHAS OHKOT'€HOB U OHKOCYIPECCOPOB, TCHOMOB B
KOMMYHH | g LEJIOM, OT/ICTBHBIX OCIIKOB M POTEOMA B
Kars AN LeJOM JUIst OTPE/IEICHHs NaTOT CHHBIX
PAKOBBIX MYTalUi, CTUMYJUPYIOIIMX KaHIIEPOTreHE3
KIIETOK MpoTeOoMa B Brnaneer MeToiaMu aHaIM3a CTPYKTYPY
MERITY LIEJIOM. (YHKIIMH T€HOB U TEHOMOB, O€JIKOB H
coGoit 1 MIPOTEOMa B IICJIOM
OKpPYXEH
neMy»
3 CEMECTP
Ne | Konrpoa Koa n Pe3yabTaThl 00yueHus OueHovHble
n/m | upyemble | HAaHMeHOBaHHE CpencTBa
pa3aensl HHINKATOpPA Tekymu | IIpom
/ TeMBI JAOCTHKEHHSA i €KyTO
AU CILMILI KOHTPO | 4YHas
HHbBI Jb arTecT
anusi




Paznen
Nel
«MerTacTta
3UPOBAHH
eu
MeXaHU3M
Bl
oOpa3oBa
HUS
npemMeTac
THUYECKHUX
HHII

Pazgen
No2
«AMMyHH
3171
HaJ30p
onyxoJien
»

Pazgen
Ne3
«OcHOBH
bI€ BHbI
Tepanui
3J10Ka4eCT
BEHHBIX
OmyXxoJiel
»

Pazgen
Ned
«Tapretn
as
Tepamnus
PaKOBBIX
3a00seBa
HUN 1
TIOMCK
HOBBIX
MUIIIEHUIN
»

Paznen
No5
«IMmyHO
Tepanus
OHKOJIOTH
7

Pazgen
Ne6
«Ocoben
HOCTH
HCCIIEI0B
aHus
OHKOJIOTH
»

[IK-3.1 Usyuaet
CTPYKTYpYy H
GyHKIIH
OMOTIOTMMEPOB,
X KOMITOHEHTBI
Y KOMILIEKCHI,
MEXaHHU3MBI
XpaHCHUS,
nepeaavu u
peanmzanuu
T€HETUYECKOMN
nH()OpMAaITIH Ha
MOJICKYJISIPHOM
YpOBHE.

I1K-3.2
HeranbHo
XapaKTepu3yeT
OCHOBHBIC
MIPOIIECCHI,
MIPOTEKAIOIIHE B
JKMBOU KJIETKE:
MIPOIIECCHI
peTUIMKaInHy,
TPAHCKPUIIIUH,
TPaHCIISIUH,
PEKOMOMHAITNH,
penaparum,
MIPOIECCHHTA
PHK u Genkos,
OCITIKOBOTO
donaunra 1
JIOKUHTA.
I1K-3.3
Uccnenyer
OCHOBHBIE
CrIoco0b1
MEXMOJICKYJIISIP
HBIX
B3aMMO/JICUCTBU
1 ¥ B3aUMHYIO
PETYIIALNIO
MPOIIECCOB
(GYHKIMOHUPOBA
HHUS KUBOM
KIIETKH B
cocTaBe
MHOTOKJIETOYHO
TO OpraHMu3Ma.
[K-3.4

3HaeT CTPYKTYPY ¥ PYHKIIUHA OCHOBHBIX
OMOTIOIMMEPOB, UX KOMIIOHECHTHI 1
oOpasyromuecs B X0/ie UX B3aUMO/ICHCTBHS
KOMIUICKCHI, TCHETHYECKUE U
STHUI'CHETHYECKUE MEXaHU3MBI Iepe/iad,
XpaHEeHHUS ¥ Pealu3allii HACIIEICTBCHHOM
nH(GOPMAITUH HAa MOJICKYJIIPHOM YPOBHE,
OCHOBHBIC aCIIEKThI yYaCTHSI U3YYCHHBIX
OMOTIONIMMEPOB B MEXaHH3Max
KaHIepOoreHesa.

YMeeT oTIIn4aTh OCHOBHBIC MOJICKYJISIPHBIC
MATTEPHBI OMYXOJIEBBIX U HOPMAITLHBIX
KIIETOK, UCCIIEIOBATh CTPYKTYPY U
(YHKIMH OHUOITOIMMEPOB, UX KOMITOHCHTHI
Y KOMIUICKCBI, MEXaHU3MbI XpaHCHUSI,
nepeayn U peau3aluy reHeTHIeCKOM
nHGOPMAITUH Ha MOJICKYJIIPHOM YPOBHE.
Brnasneer HaBbIKaMU U METOJIaMU
WCCIIEIOBAHUS CTPYKTYPHI B QYHKIIUU
OHOIOJIMMEPOB, KX KOMIIOHCHTOB U
KOMIUICKCOB, MCXaHU3MOB XPaHCHUS,
nepeauv U peau3aliy reHeTHICeCKOM
WHPOPMAITUK HA MOJICKYJISIPHOM YPOBHE
JUTSL OTIpEJIeTICHHS CTaTyca KIETKH.

3HaeT OCHOBHBIE MPOIIECCHI, MPOTEKAIOIINE
B ’KMBOH KJIETKE U BIMSIHUE
KaHIIEPOT€HHBIX ()aKTOPOB Ha HUX, & TAKKE
KJIE€TOYHEIC MEXaHU3MBI 3aIIUTEI OT
JTAHHOTO BO3JIEHCTBUS.

YMeer JeTallbHO XapaKTepUu30BaTh
OCHOBHbBIE HAPYIIEHUS KJIETOUYHBIX
MIPOIIECCOB KU3HEICATECILHOCTH,
BO3ZHHKAIOIIUX B XOJI€ KAHIICPOTeHE3a, U
COOBITHS TTOCTIEAYIOIIHNE 32 HUMH.
Brnaneet mo3HaHMSIMH O OCHOBHEBIX
KOHICIIIUAX KaHueporeHe3a Hn ux
OTpPa’KEHUSIX Ha OCHOBHBIX IIpoLEccaX,
MPOTEKAIOUIUX B KUBBIX KJIETKaX

3HaeT OCHOBHBIE CIIOCOOBI
MEKMOJIEKYJIIPHBIX B3aUMOJEHCTBUN U
B3aUMHYIO PETYJISALUIO NPOLECCOB
(YHKIIMOHUPOBAHUS )KUBOU KIIETKU B
COCTaB€ MHOTOKJIETOYHOTO OPTaHU3Ma,
POJIb OHKOJIOTHH KaK IPOU3BOJIHOTO
COOCTBEHHBIX KJIETOK OpraHu3Ma.

YMeer ucciaenoBaTh MeXMOJICKYIISIPHBIC
B3aUMOJICUCTBUS U B3AUMHYIO PETYIIALIUIO
MPOIeCCOB (DYHKITMOHUPOBAHUS
OITYXOJIEBBIX KJIIETOK C MUKPOOKPYKEHUEM
" Uux OC06OC B3aUMOBJIIUSHHUEC C KJICTKAMH
MMMYHHOU CHCTEMBI.

Brageer HaBeIKaM¥ HCCIICTOBAHUS
MEXKMOJIEKYJISIPHBIX B3aUMOAEHCTBUMN U
B3aUMHYIO PETYJISALUIO NPOIECCOB
()YHKITMOHUPOBAHUS OMYXOJICBBIX KIIETOK B
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AHanuzupyer COCTaBe MHOTOKJIETOYHOT'O OpraHn3Ma
CTPYKTYpY H 3HaeT CTPYKTYpY ¥ PYHKIINHA OCHOBHBIX
(yHKIHH rerop | OHKOTEHOB H OHKOCYTPECCOPOB, FEHOMOB B
LEJIOM, OTACTBHBIX OEJIKOB M MPOTEOMa B
Y TCHOMOB,
I1eJI0M, OCHOBHBIE MYTaIlUH
TpOBOMT ACCOLMMPOBAHHBIE C KAHIIEPOTCHE30M.
CTPyKTYpHO- VMeeT aHaTU3HUPOBATh CTPYKTYPY DYHKIIUH
(GyHKIMOHANBH | OHKOr€HOB U OHKOCYIIPECCOPOB, TCHOMOB B
Bl aHAJIH3 LIEJIOM, OTAEIbHBIX O€JIKOB M IPOTEOMa B
OTZIEIBHBIX LEJIOM JJIs1 OTIpeAeIICHHUS TATOTCHHBIX
T MyTaluid, CTHMYJIHPYIOIIUX KaHIEPOTeHE3
Brnaneer Mmeronamu aHanm3a CTPYKT
npoTeoMa B TPYKTYPY
(YHKITH T€HOB U TEHOMOB, O€JIKOB H
IETIOM.
POTEOMa B 1IEJIOM

VIiI. CIIUCOK JIUTEPATYPbI U UH®OPMAIIMOHHO-
METOINYECKOE OBECIIEYEHHUE JUCIHHUIIJINHbI
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4, http://science.km.ru/- 3meKkTpOHHBIN pecypc IO pa3HBIM pasjeinam
ounonoruu
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6. WinDjView 2.0.2 - nporpamma Jyist pacro3HaBaHus ¥ IPOCMOTpa (aiiion
¢ ogHoumenHbIM ¢popmarom DJV um DjVu; SolidWorks 2016 - mporpammHbIii
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dTamax KOHCTPYKTOPCKOM M TEXHOJOTHYECKON TOATOTOBKY MPOU3BOCTBA

7. Komnac-3D LT V12 - tpéxmepHas cucremMa MOJEIUPOBAHUS

8. Notepad++ 6.68 — TeKCTOBBIN pegakTop
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Jlekuusi - ocHOBHasi akTuMBHas (hopMa MPOBEACHUS AYAUTOPHBIX 3aHITHIA,
pa3bsICHEHUE OCHOBOIOJNAralolMX M Haubojiee TPYAHBIX TEOPETUUYECKUX
pa3zesioB MOJIEKYJIAPHOM OHOJIOTMM M TEOPUU TE€HHOM MHXKEHEpUHU, KOTOpPas
[PEINOoJaraeT UHTEHCUBHYIO YMCTBEHHYIO AESTENBbHOCTh CTYIEHTa U OCOOEHHO
BAKHA I OCBOGHMSA mpenMera. Jlekiuus Bcerga JOJDKHA  HOCHUTH
ITI03HABATEJIbHBIN, PA3BUBAIOLINN, BOCIIMTATENBHBIM U OPTaHU3YIOIIUNA XapaKTep.
KoHcnekr nexknuii moMoraer yCBOUTH TEOPETUYECKHM MaTepuall ITACHUIUIMHBL.
[lpy caymanuu JEKIUU HAA0 KOHCHEKTUPOBATh TJaBHYIO HH(OpMaIHIo,
JKEJIaTelbHO COOCTBEHHBIMU  (OPMYJIMPOBKAMH, UTO IIO3BOJISIET  JIy4Yllle
3allOMHHATHh Matepuan. KOHCHEKT SBIsAETCS IOJIE3HBIM B TOM Cllydae, KOrja OH
IUIIETCA CTYAEHTOM CaMOCTOSTEIIBHO.

B neknuu npenojaBarens AaeT JIMIIb HEOOJBIIYIO JOJI0 MaTepusia o TeM

WIM JpyrdM TeMmaM, KOTOpble u3iaralorcs B ydeOHuMkax. Kpome Toro,
IpenojaBaresib HMHMOPMUPYET CTYACHTOB O TOM, KakKue€ JOINOJIHHUTEIIbHbBIE
CBEIEHUS MOTYT OBITh IMOJYYEHBbI IO OOCYXXJIaeMbIM TeMaM, U M3 KaKUX
UCTOYHHUKOB. [loaTomMy mpu paboTe ¢ KOHCIIEKTOM JIEKUIMH BCEraa HEOOXOIUMO
UCIOJIb30BaTh OCHOBHBIE YYEOHHMKH, JONOJHUTENBHYIO JHUTEpaTypy U Jpyrue
PEKOMEHIOBaHHbIE UCTOYHUKH 110 JAHHOW AUCHUIUIMHE. MIMEHHO Takas cepbe3Has
paboTa CTyJeHTa C JEKIMOHHBIM MaTepUajioM IO3BOJIET JOCTUYL EMY YCIEXOB B
OBJIAJICHUY HOBBIMU 3HAHUSMH.

JInsg  W3JI0KEHWs JIEKUHOHHOTO Kypca 1O aucuuIuimHe «OCHOBBI
MEIUIMHCKUX 3HAHUN» B KayecTBE (POPM aKTUBHOIO OOYUYEHHUS MCHOJIb3YIOTCS:
Jexuus-0ecena, JEKUUSA-BU3yalIU3alMsi, KOTOpbIE CTpOSTCS Ha Oa3ze 3HaHUM,
NOJIYYEHHBIX CTYACHTAaMU B paMKax MNPEAUIECTBYIOIIMX Kypcy HpeaMeToB. Jlus
WUTIOCTpAllMM ~ CJIOBECHOM  MH(OpManuM  OPUMEHSIOTCS  3JIEKTPOHHBIE
npe3eHTaluy, Tabauipl, Buaeodailipl, cxembl Ha jgocke. [lo xomy u3mokeHUs
JIEKIIMOHHOTO MaTepuajia CTaBATCS MNpPOOJEMHBIE BOMPOCHI WM BOMPOCHI C
AIEMEHTAMU JUCKYCCHH.

Jlekuus — BU3yajam3aums

UreHue JIEKIIMM COMPOBOXKAAETCS TMOKa30M TaONHWIl, SJIEKTPOHHBIX
npe3eHTaui, Buaeo(aiiioB — momo0HOe KOMOWHHMpPOBAHHE CIOCOOOB IMOJadn
uHGOpMaIlMU CYIIECTBEHHO YIPOILIAET €€ OCBOeHuEe cryneHTamu. CioBecHOe
U3JI0)KEHUE MaTepHall JOJDKHO COINPOBOXKIATHCA M COYETAThCS C BU3YaJIbHOMN
dbopmoii. Uudopmanus, nznoxeHHass B BUJE€ CXEM Ha JOCKe, Tabiulax, cilangax,
no3BoJIsieT (HOPMUPOBATH MPOOJIEMHBIE BONPOCHL, U CHOCOOCTBYIOT Pa3BUTHIO
pO(EeCcCCHOHATBHOTO MBIILIEHUS Oy IyIIMX CIIEHHUATUCTOB.

Jleknus - 6ecena

Jleknus-Oecena, «aualor ¢ ayAUTOpUEl»,  sBisieTcs — HauOolee
pacnpocTpaHeHHOW (OpPMON AaKTUBHOTO OOYYEHHS W TO3BOJIIET BOBJIEKATH



CTYJIEHTOB B Y4€OHBII MPOIECC, TaK KaK BO3HUKACT HEMOCPEICTBEHHBI KOHTAKT
npernojiaBareniss ¢ ayauTopued. Takoll KOHTaKT JIOCTHTaeTcs MO XOIy JIEKIUH,
KOI/Ia CTyACHTaM 3aJaloTCsl BOMPOCHI MPOOJIEMHOTO WM HHPOPMAIIMOHHOTO
XapaKkTepa UM KOT/la UM MpeJylaraeTcs caMuM 3aJaTh MPErnoIaBaTeli0 BOMPOCHL.
Bompocel mpejararorcss Bcel ayauTOpud, W JIIOOOHW W3 CTYJIEHTOB MOXKET
NPEMIOKUTh CBOM OTBET; APYroll MOXET €ro JAONOJHUTh. B Xoxe yueOHOro
mporecca 3TO  MO3BOJISIET BBIABUTH HauOoJiee aAKTUBHBIX CTYACHTOB U
aKTUBU3HMPOBATh TEX, KOTOPHIE HE y4acTBYIOT B pabore. Takas ¢opma JeKuuu
MO3BOJISIET BOBJIEYb CTYACHTOB B paOouMii mpolecc, MPUBIEYh UX BHUMAaHUE,
CTUMYJMPOBaTh MBIIUICHUE, TOJYYUTh KOJJICKTUBHBIA OIBIT, HAYyYUTHCS
dbopmupoBath Bonpockl. [IpenMyIiecTBo JeKIUU-0eceIbl COCTOUT B TOM, YTO OHA
MO3BOJISIET TPUBJIEKaTh BHUMAHUE CTYJEHTOB K HauOoOJee BaKHBIM BOIpPOCaM
TEMBI, ONPEJENATh COICPKAHUE U TEMIT U3JI0KEHUSI YUEOHOr0 MaTeprana, a TaKkxKe
ONpEAENATh HAauOOJIE€ MHTEPECYIOIINE CTYIAEHTOB TEMBbI, C LIEJIbI0 BO3MOXHOM
KOPPEKTUPOBKHU (HOPMBI ITPENOIaBAEMOT0 MaTepuraa.

KosnoxkBuymblI

KomnokBuym — kojleKTHBHAs QopMa pacCMOTPEHHUS M 3aKPErUICHUS
ydyeOHOro marepuaia. KoloKBUYyMbl SIBISFOTCS OJJHUM W3 BHUJIOB MPaKTUYECKHUX
3aHSATUNA, TNpPEAHA3HAUYCHHBIX IS  YIJIYOJIEHHOTO M3YYEHUS  JUCHMIUIMHBI,
MPOBOJASTCS B WHTEPAKTUBHOM pexkuMe. Ha 3aHATHSAX TO TeMe KOJUIOKBHyMa
pa30upatoTcs BOMNPOCHI, M 3aTeM BMECTE C MpenojaBaTeIeM MTPOBOJUTCA HX
o0CyXXJIeHHEe, KOTOPOE HaIlpaBJIEHO Ha 3aKpeIyieHue Marepuaia, (popMupoBaHUe
HaBBIKOB BECTH TIOJIEMUKY, Pa3BUTHUE CaMOCTOATEIBHOCTH M KPUTUYHOCTHU
MBIIJICHUS, Ha CIOCOOHOCTh CTYACHTOB OpPHUEHTUPOBATHCA B  OOJBIIHMX
UH()OPMAITMOHHBIX MTOTOKAaX, BBIpA0ATHIBAaTh U OTCTAMBATh COOCTBEHHYIO MMO3UIIHIO
1o MPOOJIEMHBIM BONIPOCaM Y4€OHOM AUCIUILIUHBI.

B kauecTBe METOJOB HWHTEPAKTUBHOIO OOYy4YEHUS Ha KOJUIOKBUYMax
UCIIOJIB3YIOTCS: pa3BepHyTas Oecena, JUCIYT, Mpecc-KOH(epeHITusI.

Pa3BepHyTas Oecena mnpezrnoJiaraeT MOJATOTOBKY CTYJEHTOB MO KaXKIOMY
BOIIPOCY IUIaHA 3aHATHUS C E€IUHBIM IS BCEX IMEPEYHEM PEKOMEHIyeMOou
00s13aTEIPHON ¥ JOTIOTHUTEIBHON IUTEepaTyphl. JlOKIaIbl TOTOBSTCS CTYICHTAMH
0 3apaHee MPEeITI0KEHHON TEMAaTHKE.

JucnyT B TpyIie UMeeT psij JOCTOMHCTB. J[MCIyT MOXET ObITh BBI3BaH
npernojiaBaresieM B XOJle 3aHATHS WM K€ 3apaHee IJlaHupyerca uMm. B xone
MOJEMUKH  CTYICHThl  (QopMHpyrOT y ce0si HaXOIYUBOCThb, OBICTPOTY
MBICJIUTENILHON peaKIuu.

IIpecc-kondepenuus. [IpenogaBarens nopyyaer HECKOJIbBKUM CTYIAEHTaM
MOATOTOBUTH KpaTKUE (Te3UCHbIE) cooOIeHus. [locie 1oknanoB CTyIeHTHI 3a4a10T
BOIIPOCHI, HAa KOTOpBIE OTBEUYAIOT MOKJIATYUKU W JIPYTU€ YICHBbI 3KCIEPTHOU



rpynnsl. Ha 0CHOBE BOIIPOCOB M OTBETOB PAa3BEPTHIBAECTCS TBOPUYECKAsA AUCKYCCHUS
BMECTE C IIPENOIABATEIIEM.

Mertoa curyanmoHHbIX 3amgau (case study). Merox case-study (ot
aHTJIMACKOTO case — Ciy4ail, cuTyalus) — METOJ AaKTUBHOTO MpOOJIEMHO-
CUTYallMOHHOTO aHaJ13a, OCHOBAHHBIM HAa OOYYEHHH MMYTEM PELIEHUS] KOHKPETHBIX
3a/1a4 — CUTyaluil (peiieHue kecon). MeToa KOHKPETHBIX CUTyalluid (METO1 case-
study) OTHOCUTCSI K HEUTPOBBIM UMHUTAIIMOHHBIM aKTHUBHBIM METOAAaM OOy4YeHUS U
paccMaTpUBaeTCs KaK HHCTPYMEHT, IMO3BOJIIOIIMI MPUMEHUTh TEOPETUUYECKUE
3HAHUS K PEUICHUIO MNPAaKTUYECKUX 3adady. B KOHUE 3aHATHS NpenoaaBaTellb
pacckasbIBaeT psjl CUTyallud U mpejjiaraeT HaTH pelieHus g TeX HpooieM,
KOTOpbI€ 03By4YeHBl B HHUX. [Ipu 3TOM cama mpoOiema He MMEET OJHO3HAUHBIX
pemennii. O0yyarommecs: T0JKHBI TPOAHATU3UPOBATh CUTYalMIO, pa3o0paTbes B
CYyTH MpOoOJIeM, MPEAJIOKUTh BO3ZMOXKHBIE PELICHUS U BBIOpaTh JIydlllee U3 HUX.
biarogapst mosiydeHHbIM Ha JICKUWWA 3HAHUSAM, Y4YalleMyCsl JIETKO COOTHOCHUTH
NOJIy4aeMblid TEOPETUYECKH Oara)k 3HAHUM C pealbHOW MNPaKTUYECKON
cuTyanue. bylnyds WHTEpaKTUBHBIM METOJOM OOYy4Y€HHUS, OH 3aBOCBBIBACT
NIO3UTUBHOE OTHOIIEHHE CO CTOPOHBI CTYJEHTOB, KOTOpPBIE BHIAT B HEM
BO3MOXXHOCTh MPOSIBUTh HMHUIMATHUBY, IOYYBCTBOBaTh CaMOCTOATEIBHOCTh B
OCBOCHHMH TE€OPETUYECKHX MOJIOKEHUI U OBJAJCHUM MPAKTUYECKHUMH HABBIKAMHU.
He meHee BaXXHO M TO, UTO aHAIU3 CUTyalldi TOBOJIbHO CUJIBHO BO3JCHCTBYET Ha
po(ecCHOHANM3AIMI0 CTYJEHTOB, CIIOCOOCTBYET WX B3pOCIEHHUIO, (hopMUpyET
MHTEpEC U MO3UTHUBHYI0 MOTHBALMIO K yueOe. MeTosl HampaBlieH HE CTOJIBKO Ha
OCBOEHUE KOHKPETHBIX 3HAHUN, WIM YMEHMH, CKOJBKO Ha pPa3BUTUE OOIIETO
WHTEJJIEKTYallbHOTO M KOMMYHHMKAaTMBHOTO  NOTEHIMAala  CTyA€HTa U
IIPENOIaBaATEIs.

OT10 MeToa 00y4eHHUs, TpeIHAa3HaUYCHHBIN /1JI1 COBEPIICHCTBOBAHNSI HAaBBIKOB
Y TIOJIyYEHHMSI OIBITA B CJIEAYIOLIUX 001aCTsIX:

o BBISIBJIEHUE, OTOOP U PElIeHHE MPoOIIeM;

o pabora ¢ wuHpopMamuerr — OCMBICIICHHE 3HAYCHHUS JICTAJICH,
OIKCaHHBIX B CUTYyallUH;

o aHallM3 U CUHTE3 MHPOPMAIINHN U apTyMEHTOB;

o paboTa ¢ MPEeANONIOKCHUSIMH U 3aKITIOUCHUSIMU;

o OLIEHKA aJbTepHATHB,;

° IIPUHATHE PELICHUM;

o CIlylllaHWe W TIOHUMaHWE MAPYTUX JIOJeH — HABBIKU TPYNIOBOMH

pabotbl. OcHOBHasi (YHKIMS KeilC-METOAa yYUTh CTYACHTOB pelIaTh CIOXKHBIC
HECTPYKTYPUPOBAHHBIE po0OJIeMBl, KOTOpBIE HEBO3MOXHO peLunTh
aHanmuTU4YeCKUM  crocobom. Kelic  akTUBHM3MpYeT  CTYIAEHTOB, pa3BUBAET



aHAJIMTUYECKHE U KOMMYHHKATHUBHBIE CIIOCOOHOCTH, OCTaBJsisi O0y4aeMBIX OJUH
Ha OJIUH C PCATbHBIMH CUTYAIIHsIMH.

Vuebuwiti  keiic mpeaHa3HAYeH s MOBBIMICHUS  A(H(HEKTHBHOCTH
00pa30BaTeNbHON JCSATEIPHOCTH: B KAaueCTBE WLIIOCTPALMU JJIsl  PEHICHHUS
OTIpEECNEHHON MPOOIeMbl, OOBSICHEHHS] TOTO WM WHOTO SIBJICHHS, H3yYCHUS
OCOOCHHOCTE €ro MpOSBICHUN B peajbHOW KHU3HU, PA3BUTHUA KOMIICTEHIIHS,
HAIpPaBJICHHBIX HA pa3pellieHUe Pa3IMYHBIX JKU3HEHHBIX U TMPOU3BOJICTBEHHBIX
cUTyaluil (MCIONb30BaHUE Kekca MpeanojaraeT UHAUBUAYATbHYIO U TPYIIIOBYIO
paboTy 00y4Jaronuxcs).

Mo3roBoii mTypM (MO3roBas aTaka, OpPEHHCTOPMHUHI) - IIHPOKO
MPUMEHSEMBII CIOCO0 MPOAYIMPOBAHUS HOBBIX WJACH JIJISl PEIICHUS HAYYHBIX U
npakTHueckux npodnem. Ero menb — opranuzanus KOJUIEKTUBHON MBICIUTEIBHON
JESITEIIbHOCTH T10 TIOUCKY HETPAJAUIIMOHHBIX ITyTeH peIIeHus MpooIeM.

Hcnonp3oBaHne MeTOJa MO3TOBOTO IITypMa B y4eOHOM Ipoliecce

® TBOPYECKOE YCBOCHME CTYJEHTAaMHU Y4eOHOT0 MaTepuaa;
® CBS3b TEOPETUUYECKHUX 3HAHUM C MPAKTUKOM;
® aKTHUBM3AIMs Y4eOHO-TI03HABATEIHHON ACSITEIFHOCTA 00y9YaeMbIX;
e (opMmupoBaHHE  CIIOCOOHOCTH KOHIIEHTPUPOBATh ~ BHUMAaHHUE U
MBICJIUTEIILHBIE YCUJTUS Ha PEIICHUU aKTyalbHOU 3a1a4u;
¢ (hopMHpOBaHHE OTBITA KOJJICKTUBHON MBICIIUTEIHHON AEITETLHOCTH.
[Ipob6nema, dpopmynupyemMasi Ha 3aHSITHU IO METOJMKE MO3TOBOTO IITYpMa,
JOJDKHA UMETh TEOPETUYECKYIO WJIM MPAKTHYECKYI0 aKTyaJlbHOCTh W BBI3BIBATH
aKTUBHBIA WHTEpEC CTylneHToB. OOmwuM TpeOOBaHHEM, KOTOpOE HEOOXOIUMO
YUYUTHIBATh TMPU BHIOOpPE MPOOJSIEMBI IS MO3TOBOTO IITYypMa — BO3MOXKHOCTD
MHOTHX HEOJIHO3HAYHBIX BAPUAHTOB PEIICHUS MPOOJIEMBbI, KOTOpas BBIJIBUTACTCS
nepes yJalmuMucs Kak ydeOHas 3amada.
KoHTpoJsbHbIe padoThl M TECTHPOBAHUE
Texymuii KOHTPOJIb YCBOCHHS MaTepuaia OILEHHWBAETCS TI0 YCTHBIM
OTBETaM, KOHTPOJILHBIM paboTaMm, a Takke OyMaKHOTO TECTHPOBAHUSI.
N3 omeHok 11abOpaTOpHBIX, KOJUIOKBUYMOB, KOHTPOJIBHBIX paboOT W
TECTUPOBAHUS B OCHOBHOM CKJIAJILIBAETCS OIICHKA 10 JIAHHOM JTUCIUILINHE.

IX. MATEPHUAJIBHO-TEXHUYECKOE OBECIHHEYEHHE
JANCIUIIJIMHBI

VueOHble 3aHATHS T10 AUCHUILIMHE ITPOBOAATCA B IIOMCIICHHAX, OCHAIIICHHBIX
COOTBCTCTBYIOIIIUM 060py,Z[OBaHI/ICM " IIpOorpaMMHbIM 00eCIICUCHHEM.



Ilepeuenn

MAaTCPUAIIBHO-TCXHHUYCCKOTO U

JTVCHUIUIMHBI PUBEICH B TAOJIHIIE.

IIPOrPaMMHOTO

MartepuajJibHO-TeXHHYECKOE U MPOrpaMMHoOe obecnevyeHue JUCITUIITIHHBI

HaumMmeHnoBaHue cnenuaibHBIX
MOMEIIEHNH 1 MOMEIEHUI
JUTSL CAMOCTOSITEIILHOM Pa0OTHI

OCHAIIIEHHOCTD
CHCIMAIIBHEIX TTOMEIICHHI
M TIOMENICHUN
JUTSI CAMOCTOSITEIILHOM PabOThI

[lepeueHn TUIICH3UOHHOTO
MIPOTPAMMHOTO OOECIICUCHUS.
PekBU3UTHI IOATBEPKAAIOIETO
JIOKYMEHTa

690922, ITpumopckuil kpai,
r. BnaguBoctok, octpos
Pycckuit, momyocTpos
CanepHblii, mocenok AsiKc,
10, ayn. M 605

MynbpTUMeIHiTHASA
ayIUTOPHSL.

OKpaH ¢ 3JeKTPOIPUBOJIOM
236*147 cm Trim Screen
Line; ITpoextop DLP, 3000
ANSI Lm, WXGA
1280x800, 2000:1 EW330U
Mitsubishi; [Toncucrema
CICIHAIN3UPOBAHHBIX
KperuieHuid 000pynoBaHus
CORSA-2007 Tuarex;
Iloncucrema
BUJICOKOMMYTAIIHH:
MaTPUYHBIA KOMMYTaTOP
DVI DXP 44 DVI Pro
Extron; ynuaurens DVI o
BuToit mape DVI 201 Tx/Rx
Extron; IToacucrema
ayJTMOKOMMYTAITUH H
3BYKOYCUJICHUS,
aKyCTHUECKas CHCTEMa JIJIst
IMOTOJIOYHOr0 MOHTaXa Sl
3CT LP Extron; mudposoit
aynuomnporeccop DMP 44
LC Extron; pacmupenue st
KOHTpOJIIIEpa yIpaBIeHUS
IPL T CR48; 6ecripoBogHBIC
JIBC nyst oOygarommxcs
obecredyeHbl CHCTEMOM Ha
0a3e To4ek J1ocTymna
802.11a/b/g/n 2x2
MIMO(2SS).

Momno6mox HP ProOmne 400
All-in-One 19,5 (1600x900),
Core i3-4150T, 4GB DDR3-
1600 (1x4GB), 1TB HDD
7200 SATA, DVD+/-RW,
GigEth, Wi-Fi, BT, usb
kbd/mse, Win7Pro (64-
bit)+Win8.1Pro(64-bit), 1-1-
1 Wty

obecrneyeHus




690922, [Ipumopckuii kpait,
r. BnaauBocTok, 0cTpoB
Pycckuii, moiayoctpoB
CanepHblii, TOCENOK ASIKC,
10, ayn. M 422

MynbTUMenuitHas
ayJIUTOPUSL:

Mono6mox HP ProOne 400
G1 AiO 19.5" Intel Core i3-
4130T 4GB DDR3-1600
SODIMM (1x4GB)500GB;
OKpaH NPOEKIIMOHHBIN
Projecta Elpro Electrol,
300x173 cm;

MynbpTUME IMAHBINA
npoekTop, Mitsubishi
FD630U, 4000 ANSI
Lumen, 1920x1080;
Bpe3snoii unrepdeiic ¢
CUCTEMOMN aBTOMAaTUYECKOTO
BTAruBaHus kabeneit TLS
TAM 201 Stan; JlokymeHT-
Kamepa Avervision
CP355AF; Mukpodonnas
NeTJINYHAs paJuocucTeMa
VYBUY nuanazona Sennheiser
EW 122 G3 B coctaBe
0ecnpoBOTHOTO MUKPOGOHA
u npueMHuka; Kogek
BUJICOKOH(EPEHIICBS3H
LifeSizeExpress 220-
Codeconly- Non-AES;
CereBas BuaeOKamepa
Multipix MP-HD718; Jlge
KK-mmanemu 47", Full HD,
LG M4716CCBA;
IToncucrema
ayTMOKOMMYTAITUH H
3BYKOYCHUJICHUS;
[EHTPATN30BaHHOE
OecriepeboiiHoe
obecrieueHue
AIIEKTPOMUTAHUEM

690922, IIpumopckuii Kpai,
r. BnaauBocTok, 0CTpoB
Pyccknii, moiayocTpos
CanepHblii, mocenok AsKc,
10, ayn. M 627

Muxkpockon ceroBoii Carl
Zeiss GmbH Primo Star
3144014501 (13 mmr.);
MUKpOCKOII CBETOBOH €
uuppoBoi KamMepoi
Anpramu BHOS (2 mir).

KommnbroTepHslii kitace
[Iko61 OMOMETUIINHBI Ay,
M?723, 15 pabouux mMecT

DKpaH ¢ 3IEKTPOIPUBOIOM
236*147 cm Trim Screen
Line; ITpoextop DLP, 3000
ANSI Lm, WXGA
1280x800, 2000:1 EW330U
Mitsubishi; [Togcuctema
CHEINAIM3UPOBAHHBIX
KperieHuH 000pyI0BaHuUs




CORSA-2007 Tuarex;
IToncucrema
BUJICOKOMMYTAIUU:
MaTpU4HBIA KOMMYTaTOp
DVI DXP 44 DVI Pro
Extron; ynnuaurens DVI no
Butoi mape DVI 201 Tx/Rx
Extron; ITogcucrema
ayIMOKOMMYTAallUH U
3BYKOYCHUJICHUS,
aKyCTHUYECKasl cUcTeMa JUJls
MOTOJIOYHOT'0 MOHTaxa Sl
3CT LP Extron; mudgpoBoii
aynuornporeccop DMP 44
LC Extron; pacmupenue st
KOHTpOJIJIEpa yIpaBicHUs
IPL T CR48; 6ecipoBOoHBIC
JIBC ninia oOyuaromuxcs
obecrieueHbl CUCTEMO Ha
0aze Touek JocTymna
802.11a/b/g/n 2x2
MIMO(2SS).

Mono6sioxk HP ProOrme 400
All-in-One 19,5 (1600x900),
Core i3-4150T, 4GB DDR3-
1600 (1x4GB), 1TB HDD
7200 SATA, DVD+/-RW,
GigEth, Wi-Fi, BT, usb
kbd/mse, Win7Pro (64-
bit)+Win8.1Pro(64-bit), 1-1-
1 Wty

X.  ®OHAbI OHEHOYHbBIX CPEACTB

JI7sl TUCTIUTUTMHBI KCTIOB3YIOTCS CIEAYIOIINE OIEHOYHBIE CPEICTBA:
1. Ycrueiit Onpoc

YcTHBIN OmIpoc.
YCTHBIM ONpOC TO3BOJISIET OLIEHUTh 3HAHUS M JIOTUKY CTYAEHTA, YMEHHE
MCIMOJIb30BaTh TEPMHUHOJOTHIO, BJIAJCHUE pPEUYbI0O M HMHBIE KOMMYHHKATHUBHBIC
HABBIKH.

OOGyuaroniass QyHKIMS COCTOUT B BBISBJICHUU JACTajleil, KOTOPbIE MO KaKHUM-
TO MPUYMHAM OKA3aJIMCh HEIOCTATOYHO OCMBICIEHHBIMU B XOJI€ yUE€OHBIX 3aHATUN
Y NIPU ITIOATOTOBKE K 3a4€TYy.

Omnpoc — cpeAcTBO KOHTPOJIA, OPraHM30BAaHHOE KakK CIeluaibHas Oecenma
MPero/iaBaTesis ¢ 00YJIarONIMMCS Ha TEMbI, CBSI3aHHBIC C U3y4aeMOU JUCIUIUINHOM,
W pacCyMTaHHOE Ha BbIACHEHHME oOObeMa 3HaHUW OO0ydarollerocs 1o




OIIpEICIICHHOMY pa3zely, TeMme, mpodaeMe U T.11.

IIpuMepsbI TeM ISl YCTHOTO ONIpoca

1. MonekynsipHble OCHOBBI KaHIIEPOT€HE3a.

2. MouneKynsipHble MEXaHU3Mbl HApyLIEHUS PEryJSIUH KIETOYHOIO IUKJIA
IIPU pake.

3. T'eHbI-MHIIIEHH KaHIIEPOTEHHBIX AareHTOB: TMPOOHKOTCHBI, OHKOOEIKH,
OITYXOJIEBBIE T€HBI-CYIPECCOPBHI.

4. Ponb B KaHLIEPOT€HE3E MOJIEKYJI, PETYIHPYIOIINX SIACPHYIO TPAHCKPHUIILIUIO
u kiaerounbii ki (Rb, WT-1, p53, BRCA-1 u BRCA-2).

5. Monekynsl, peryaupytomiie npeodpasopanue poctoBoro curHana (NF-1 u
rena APC).

6. PerynstopHast QyHKIMS pelENTOPOB KIETOYHON OBEPXHOCTH.

7. Ponp perymsaropoB anonro3a u penapauuu JIHK B omyxoneBoit
TpaHc(OpPMALIH KIETKH.

8. Ummopranuzanus.

9. IlprurHbBI aKTUBALIMY TEJIOMEPA3bl B OIMYXOJIEBBIX KIETKAX YEIOBEKA.

10. MonekynsipHble MapKepbl HEOJIaronpusTHOTO MIPOrHO3a 3a00JI€BaHNUS.

11. MonexkynspHble MapKepbl MUKPOMETACTA30B.

12. Mapkepbl paHHUX CTaJui OmyXxoiaeo0pa3oBaHus.

13. Posnp perynsropoB amnonro3a u penapauuu JHK B omyxoseBoi
TpaHc(hOpMALIH KIETKH.

15. buoceHcopHBIE TEXHOIOTHH.

16. Metoasl JIHK-nuaranocTukmu.

17. IIpoTeoMHBIE TEXHOJOTHHU.

18. CuHTEeTHYECKHE UHTUOUTOPHI CUTHATILHOM TPAHCTYKIIUH.

19. MOHOKJIOHATIBHBIE AHTUTEIA.

20. AHTUCMBICIIOBBIE OJTUTOHYKJICOTH/IBI.

21. Ponb penapaliioOHHBIX CUCTEM KJIETKH B OITyXOJIEBOM TpaHChOopMaIuu.

22. OcoOEHHOCTH METab0IM3Ma OIyX0JIEBBIX KIETOK.

23. Kunetnueckne 3aKOHOMEPHOCTH OITYXOJIEBOTO POCTA.

24. OnyxoseBblii HEOAHTHOTEHE3.'

25. [IpoTuBOOMyXONEBBIH HMMYHUTET: HWMMYHOJOTHYECKHI  HaA30p
OopraHu3ma.

26. Bocrnanenue, aTonus/ayTOMMMYHUTET, paK

OueHo4YHbIE CPeACTBA AJS POMEKYTOYHOM aTTeCTANMHU

2 cemMecCTp



HpOMe)KYTO‘-IHaH arrecranust CTyACHTOB II0 AUCHUINIMHE IIPOBOJUTCS B
COOTBCTCTBHH C JIOKAJbHBIMHU HOPMATHBHBIMHU AKTaMHU ]_IBCDY n ABJIICTCA
00s13aTEILHOM. CDopMa OTYETHOCTU TIO JUCHUIITIMHC — 3a4CT. 3ader 1o
JUCHHUIIIIMHC BKJIIOYACT OTBCTHI HAa 2 BOIIpOCa.

MeTozmqeclme YKa3aHud 1o caave 3a4éra

3adeT MpUHUMAETCS BEAYIIUM MperoaaBaTeieM (JOIeHTOM, PO eccopom),
3a KOTOpPBIM 3aKpEIUIEH JaHHbIA BUJ y4eOHOW Harpy3sku B HHAMBHIYaJbHOM
wiane. @opma NpoBeIeHU 3aUeTa yCTHas.

Bo Bpems npoBeneHus 3auera 00ydaronifecs MOTyT I0JIb30BaThCs pabouei
IPOrpaMMON JUCIUIUIMHBI, a TAKXKE C pa3pelleHys MPEenoaaBaresis, TPOBOISLIIErO
3a4eT, CIPABOYHOM JINTEPATypO U IPYTUMHU TOCOOUSIMH.

Bpewms, mpenocraBisiemoe oOydarolieMycsi Ha MOATOTOBKY K OTBETY Ha
3ayere, JOJKHO cOCTaBATh He Oosee 40 MuHyT. [1o ucTeueHnn JaHHOTO BpeMEHU
0Oy4aroLuiics 10JKEH ObITh TOTOB K OTBETY.

[IpucyTcTBUE Ha 3a4eTe MOCTOPOHHUX JHI] (KPOME JIML, OCYIIECTBIISIOUINX
IPOBEPKY) 0€3 pa3pelieHus] COOTBETCTBYIOLIUX JIHI] (peKTopa JIMOO MpopeKTopa
no yueOHou padore, gupekropa Ilkoinsl, pykoBoautens OIIOIl unu gupexropa
JnenapramMeHTa), He Jomyckaercs. WHBamuapl W JuUa € OrpaHUYEHHBIMU
BO3MOYKHOCTSIMH  3JI0POBbS, HE MMEIOLUIME BO3MOKHOCTU CaMOCTOATEIbHOTO
NepeABIKEHUS, TOMyCKAIOTCS Ha 9K3aMEH C COMPOBOXKAAIOIIUMHU.

[Ipu mpoMexyTO4HOH aTTecTaly 00y4aroIUMCs YCTaHABIMBACTCS OLCHKA
«3auTEHO» WIN «He3auTeHo». [Ipu HesBke oOyuarouierocss Ha 3a4eT B BEIOMOCTH
JIEJIaeTCsl 3aIllUCh «HE SBUIICSY.

Bonpocsl k 3auery
. loOpokaduecTBEHHBIE U 3JI0KAUECTBEHHbBIE OMYXOJIU
. [lepeBrBaeMble OIMyXO0Iu.
. UmMyHOTEpanus omyxonien.
. MonexkynspHble MEXaHU3MBI PETYJIALUN KIETOYHOTO 1IUKIIA.

1

2

3

4

5. OCHOBHBIE CBOICTBA 3JI0KAYECTBEHHBIX OITyXO0JIEH

6. MuunbTpaTUBHBIN POCT 3710KAYECTBEHHBIX OMYXOJIeH
7. LIUTOKMHBI ¥ X POJIb B TTOIEP’KaHUU TOMEOCTA3a.

8. OHKOreHHbIE BUPYCHI.

9. OcHOBHBIE COBpEMEHHBIE TUIIOTE3bI KAaHIIEPOTEHE3a
10. 'eneTnyeckass *HAUBUIYAIBHOCTH OMYXOJIH.

11. I'nGenp KIETOK B MATOJIOTHIECKOM TMpoIlecce: ayTodarus U OmyxoyeBas

TpaHchopmaIus.



12. KaHueporeHe3 H HCOIIa3nH, MOJICKYJISIPHBIC U KJIICTOYHBIC MCXaHHU3MBI.

13. I/IH6pCIlHLIe JIMHUA MBIIIEH M HX IMPUMCHCHHUC B HCCICAOBAHUAX

OHKOJIOT'HUH.

14. MOJICKYJIHPHLIG OCHOBBI IUAI'HOCTHUKH ITOBPCIKIACHUA KICTKH.

15. Ponp perymsuuu anonro3a W penaparuu  JIHK B omyxonesoit

TpaHCchOpMaITIH..

16. MonekysipHbIe MapKephl paHHUX CTAIUN OMyX0JIeOpa30BaHU.

17. MonexynsipHble MapKepbl KIIETOYHOTO TUIIA, POJIb B TUTOIUATHOCTHKE.

18. OHKOTEHBI U OHKOCYIIPECCOPHI.
19. I'eroTepanus 310Ka4€CTBEHHBIX OITYXOJICH.
20. MeTacTazupoBaHHE OIyXOJeH-MEeXaHU3MbI U CTaJIUU.

21. MopnenupoBaHie 3J0KaUY€CTBEHHBIX HOBOOpA30BaHUI Ha IKUBOTHBIX

MOACIIAX

22. Pak u cucrema penapanuu JJHK.

23. MexaHu3MBbl IPHOOPETEHUS OMYyXOJISIMA XUMHOPE3UCTEHTHOCTH.

24. HacnemyeMoCTh MpepacioioKeHHOCTH K OHKOJIOTHH.
25. ATUITU3MBI OMTYXO0JIEBOT'O PA3BUTHSI.

KpnTepml BBICTABJICHHUA OLICHKH oﬁyqalolueMycn Ha 3a4eTe

Onenka 3auera

Tpeﬁonam/m K C(l)OpMHpOBaHHI)IM KOMIICTCHIIUAM

«BadTCHO»

«3a4TE€HO» BBICTABISETCS OOyJaroIeMycs, €CIM OH TIJIyOOKO u
IIPOYHO  YCBOWJI IIPOrPaMMHBIA  MaTepHall, HCYEPIBIBAIOLIE,
MOCJIEOBATENBHO, YETKO U JIOTHYECKH CTPOMHO €r0 M3JIaracT, yMEeT
TECHO YBS3bIBaTh TEOPUIO C MPAKTUKOH, CBOOOJHO CIPAaBISETCA C
3aJa4aMH, BOIPOCAMHM U IPYI'MMHM BHJAaMHU IPUMEHCHHS 3HAHUU,
IIPUYEM HE 3aTPYIHSECTCS C OTBETOM IIPU BUIOU3MEHEHUHU 3aJaHUM,
UCIOJIb3YET B OTBETE Marepual MOHOIrpadUyecKOil JHUTepaTypsl,
NpaBUIBHO  OOOCHOBBIBAET  INPHUHATOE  pEIICHHE,  BIAJEeT
pa3sHOCTOPOHHMMHM  HAaBBIKAMM YW I[PUEMaMU  BBIIOJIHEHHUS
IIPAKTUYECKUX 3a/1a4 110 METOJ0JIOTMU HAYYHBIX UCCIEAOBaHUMN.

«BadYTCHO»

OrneHka «3a4TeHO» BBICTABISIETCS 00ydaroleMycsi, €Clii OH TBEPJAO
3HaeT MaTepuall, IPaMOTHO W IO CYIIECTBY H3Jaraer ero, He
JIOTTyCKasi CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC,
MPaBUIBHO TPUMEHSET TEOPETUUYECKHE TMOJIOKEHUS IMPU PEIICHUN
MPaKTUYECKUX BOIMPOCOB H  3a1a4, BIJIAJIeeT HEOOXOIUMBIMHU
HABBIKAMU M MPUEMaMH MX BBITOJTHEHHUS

«Ba4YTCHO»

O1neHka «3a4TE€HO» BBICTABISAETCA OOy4arOIIEMYCsl, €ClIi OH HUMEET
3HaHMUA TOJIBKO OCHOBHOI'O MaTepualla, HO HE YCBOMII €r0 JeTajei,
JIOITYCKaeT HETOYHOCTH, HEIOCTATOYHO MPABHIIbHBIE (POPMYITHPOBKH,
HapyllEeHUs JIOTUYECKOW IIOCJIEOBATEIbHOCTH B  M3JI0KEHUU
IIPOTPaMMHOTO  MaT€pHayla, MUCHBITBIBAET  3aTPYAHEHUS  IPU
BBINOJIHEHUH MTPAKTUYECKHUX PadoT.

«HE3aYTECHO»

OneHka «HE3aYyTeHO» BBICTaBIsIETCS O0OydaroleMycsi, KOTOPBI He
3HAeT 3HAUYUTENbHOM YacTH MPOrpaMMHOT0 Marepuaia, JAOMYCKAeT
CYIIIECTBEHHbIE OIIMOKHU, HEYBEPEHHO, C OOJBIINMHU 3aTPYTHEHUSIMU




BBIMIOJHSET MpakTHueckue paborel. Kak mpaBuiio, He3a4TeHO
CTaBUTCS 00YYAIOIIUMCS, KOTOPBIE HE MOTYT IIPOJOJKUTH 00yueHUe
0€3 TOMOJHUTENbHBIX 3aHSATUI M0 COOTBETCTBYIONIEH AUCIUILIUHE.

3 cemecTp

HpOMC}KYTOLIHaH arrecTaluda CTYACHTOB II0O JHCHUIINIMHC IIPOBOOUTCS B
COOTBCTCTBHH C JIOKAJIbHBIMHU HOPMATHBHBIMHU AKTaMHU ]_IBCDY n ABJIICTCA
00s13aTEILHOM. (I)OpMa OTYETHOCTH MO JUCTUIIIIMHC — 3K3aMCH.

MeTtoauyeckue ykazaHusi o cavye IK3aMeHa

DK3aME€H  TNPUHUMACTCS  BEAYIIUM  MpenojaaBaTesieM  (IOICHTOM,
npodeccopoM), 3a KOTOPHIM 3aKpeIUIeH JaHHbIA BHUJ Yy4eOHOM HArpy3kd B
WHIUBUyalIbHOM T1aHe. Dopma nmpoBeneHns dK3aMeHa yCTHas..

Bpewmsi, mpenocraBisiemoe oOydaromieMycsi Ha TMOATOTOBKY K OTBETY Ha
9K3aMeHe, JOJDKHO cocTaBiisiTh He Oosiee 40 muHyT. [lo mcTedeHMM MaHHOTO
BpEMEHU 00YyJaroUTuiics JOJIKEH ObITh TOTOB K OTBETY.

[IpucyrcTBe Ha  dK3aMeHE  TOCTOPOHHHUX  JUIl  (KpOMe€  JIWII,
OCYIIECTBISIONIUX MPOBEPKY) 0e3 pa3peieHusi COOTBETCTBYIOMINX JIUI (PEeKTopa
100 TpopekTopa mo yuedHoiut padore, aupekropa Ilkosnsl, pykoBogutens OITOII
WIM JUpEeKTopa JenapTamMeHTa), He jomyckaercs. HWuBamuasl u jauia c
OTPaHUYCHHBIMA BO3MOXHOCTSIMH  37I0DOBBSI, HE HMEIOIINE BO3MOXKHOCTH
CaMOCTOATENILHOTO  TEpPENBIKECHUS,  JOMYCKAalTCS  HAa  JK3aMEH  C
COTIPOBOXKIAFOIIIMH.

[Tpu mpoMeXyTOYHOM aTTeCTAIM OOYJArOIIMMCS YCTaHABIIMBACTCS OICHKA
«OTIIMYHOY», «XOPOIIO», «yIOBJICTBOPUTEIHHO» WIH «HEYIOBICTBOPUTEIHLHOY.
[Ipu HesiBke oOydaromerocs Ha 9K3aMEH B BEJOMOCTH JIEaeTCs 3alluCh «HE
SIBUIICSI.

Bonpocsl k 3xk3aMeHy

1. IloHsTHE OIYX0JIEBOTO POCTA.

2.  OcHOBHBIE OHMOJIOTMYECKHE OCOOCHHOCTH  OMYXOJICBOM  TKaHMU:
aBTOHOMHOCTb OITYyXOJIEBOTO POCTa, AaTUMHU3M OIyX0Ju (MOp(}OIOTrHYEeCcKuH,
(GyHKIIMOHATBHBINM,  OMOXMMHUYECKHUW, aAHTUTCHHBIM), WHBA3WBHBIM  POCT,
METACTa3UPOBAHNE, PELIUIUBUPOBAHUE.

3. IloHsATHE O MPOTPECCUU OMYXOJIEH.

4. KnonaneHas mpupoga omyxonei. Kimaccudukamus u HOMEHKIATypa
omyxonei.  IlpuHnunel  kjIaccCUpUKAMU ~ OMyXOJIeH:  THCTOJOTHYECKHUE,
TUCTOr€HETUYECKUE, KITMHUKO-MOP(OIOTUYECKUE U JP.




5. OcHOBHBIE MOAENIN, NMPUMEHSIEMBIE B 3KCIEPUMEHTAIBHOW OHKOJIOTHH;
WHIYLIUPOBAaHHBIE W TIEPEBUBAEMBIC OIyXOJIM, CIOHTAaHHBIE, KIETOYHBIE U
OpTaHHBIE KYJIbTYPBL.

6. OcHOBHbIE XapaKTePUCTHKU 3JI0Ka4E€CTBEHHOMU KJIETKU:
HEKOHTPOJIUPYEMBIN pocr, HapyLIECHNs B [porpamme KOHEYHOU
nuddepeHIIMPOBKY, HAPYIICHHUS B IPOTPAMME KJIETOYHON CMEPTH, CIIOCOOHOCTh K
METaCTa3upOBAHUIO, YCUJIEHUE MEXAHU3MOB YCTOMYHMBOCTH K HEOJIAronpUsTHBIM
BO3JICUCTBUSM.

7. buoxumuyeckue OCOOEHHOCTH OIMYXOJEBBIX KIETOK. OcoOeHHOCTH
HYHEPreTUYECKOro OOMEHA 3JI0KAYE€CTBEHHBIX OMYyX0Jield. AHA3POOHBIN U a3POOHBIN
rnukoan3. CUHTE3 OIyXO0JIIMU OEJIKOB U M30(E€pPMEHTOB 3MOPHUOHAIBHOIO TUIIA.

8. MoJleKyIsIpHO-TEHETUYECKUE M3MEHEHHUS B  OIYXOJEBBIX KJIETKax.
OnkoreHsl 1 OHKOOENKH. KiieTouHble MPOTOOHKOT €HBI.

9. Kitaccudukanus OHKOT€HOB: OHKOT€HbI, aHTUOHKOTeHbI (p53, pRb u 1p.),
MYTaTOPHBIEC T€HBI, TEHBI-MO YIS TOPHI.

10. ®ynkuuu  oHkoOenkoB  (pakTopbl  pocTa, MeMOpaHHBIE U
[UTOTIA3MAaTHYECKUE PELENTOPbl, TUPO3UHKWHA3BI, (HAKTOPHI TPAHCKPHUIILIUU,
PEryJIATOpPHI aloITo3a u 1p.).

11. MexaHn3Mbl aKTHBAalMM TNPOTOOHKOTEHOB:  JENElUs, MyTalus,
aMIUTU(UKALIMS, XPOMOCOMHBIE IEPECTPOKA. MeToAbl OnpeiesieHus OHKOTEHOB U
TE€HHBIX HAPYLIECHUN.

12. Crneunduyeckue H3MEHEHHMS T€HOMa B KIETKaxX 3JIOKAYeCTBEHHBIX
HOBOOOpPa30BaHUM, MPUMEPHI OMyXOJIeH (XpPOHWYECKUN MHUEONEHKo3, aumMdpoma
bepkutra, permnobnacroma, omyxoyib Buibmca). [IporHoctuueckoe 3HaueHUe
OT/IE€JIbHBIX TEHETUYECKUX aHOMAJIUM.

13. OcoGennocTt mponudepanri OmyxoeBbiX KieTok. CUTHaJIbHBIC MYTH,
npuBoasiye K npoiaudepanuu. OCHOBHBIE TOHSTHS O MHUTOTHYECKOM IMKIIE
kieTku (das3pl 1ukiIa, Qpaxknus pocTta, (pakTop MOTEpU KIETOK; OCOOEHHOCTHU
KMHETHKHU NpoJudepany OmyXxoJIeBbIX KIETOK).

14. XapaxkTepucTHKa OCHOBHBIX 3TalOB OMNYXOJEBOH MPOTPECCHUMU.
Heoanrnorenes B omyxonu. XapakTEepUCTHKAa aHTHOTEHHOTO (EHOTHUIA, POJib
I€HOB MOZYJIATOPOB, TEHOB CYIPECCOPOB.

15. Kanmeporenesa Kak MHOTOCTaIuWHBIA  Tmporiecc. HakoruieHue
IreHEeTUYECKUX HAPYIICHUI KaKk OCHOBA HEOIUIACTUYECKOHN TpaHchopMalluy KIIETOK.
[ToHsATHS MHULIMALIUY, TPOMOLIMU U TIPOTPECCUH OITyXOJIEH.

16. XUMHYECKAN  KaHUEPOTEHE3. ['uruennyeckass  kiaccuduKanus
XUMHUYECKUX KaHueporenHoB MAUP.

17.  Knaccudukamuss  KaHIEPOTEHOB IO  MEXaHW3MYy  JICUCTBUS:
reHotokcuueckue kanueporenol (IIAY, HuTpo3ocoequHeHUs, apoOMaTUYECKHE



aMHUHbI, a(IATOKCHHBI, KAHLEPOTEHBI MPSMOTO ICHCTBHS), HETEHOTOKCUYECKHUE
(3MUreHOMHBIE) KaHIIepOoreHbl. MexaHU3Mbl UX JIEHCTBHUSL.

18. MexanusMbl ~ MeTaOONMYECKOW  aKTHUBAllMM W JI€3aKTUBAIlUU
KaHIEPOTCHHBIX COCIWHEHUI B opraHu3Me. [IpsMoneicTByronme W HENpsMbIe
KAHLEPOTCHBI.

19. BupycHbIli KaHLIEpOTE€HES.

20. Bupycorenernueckass konuemnuus paka JLA. 3unnOepa. [lonstue
OHKOTI'€HHOTO BHpYCa.

21. OcHOBHBIE TpyIIBI OHKOTE€HHBIX BHUPYCOB YEJIIOBEKA W KUBOTHBIX
(aIeHOBUPYCHI, TEPIIECBUPYCHI, MAITOBUPYCHI, PETPOBUPYCHI U JIP.).

22. BupycHble UHQEKUINUN YEJIOBEKa, aCCOLMUPOBAHHBIE C BO3HUKHOBEHHEM
omyxoJied (nmanuyuioMoBupycHass wuH¢ekuuss, BUWY, BupycHwii remarur B,
uH(pEeKIMY, BhI3BaHHbIE BUpYcoM OmiureiiHa-bapp u np.).

23. DK30T€HHBIE W DSHJOTEHHbIE BHUPYCHL. [IpOAYKTBI BHpPYCHBIX TI'€HOB.
Mexanusmbl onyxoneBoil TpaHncopmauuu kietok JJHK um PHK copepxammmu
BUPYCaMH.

24. OmyxoJiM 4YeJOBEKa, aCCOUMUPOBAHHBIE C XPOHUYECKUMHU BHUPYCHBIMHU
UHDEKIUSIMU.

25. PaguanimoOHHBINA KaHLIEPOTEHES.

26. PagmoakTuBHBIE SJIEMEHTHI M MX TPONHU3M K PpA3JIUYHBIM TKaHSAM.
Kiterounas paarodyBCTBUTENBHOCTE. Paqno4yBCTBUTENBHOCTh TKAHEN U OPTaHOB.
@akTOphl  PAAMOUYBCTBUTEIBHOCTH. MeXaHW3M KaHIEPOTEHHOTO JAEHCTBUA
VOHU3UPYIOLIEH paauanuu. PaguonpoTeKkTopsl.

27. Mopgenu paaualiMOHHBIX ONYyXOJeH Yy JKUBOTHBIX. PaauarmoHHbIC
OIyXOJIM 4eJoBeKa. YibTpaduoseToBoe M3nyueHue u pak. Ponb renermyeckoin
MIPEIPACIIOIOKEHHOCTH B YD KaHLIEpOreHese.

28. Ponbp TOPMOHOB B pa3BUTUU 3JI0KAYECTBEHHBIX HOBOOOpa3OBaHUI
DK30KPUHHBIX U 3HJOKPUHHBIX KEJE3, JKEJE3 CMEIIAHHOM CEKpELMU U OpPraHOB
MUIIICHEH (MOJIOYHOM KeJIe3bl, SMYHUKOB, SHIOMETPHS).

29. MexaHu3Mbl TOPMOHAJIBHOIO KaHIeporeHe3a. [ OpMOHO3aBHCHMBIE
OmyXxoau. ['OpMOHONPOAYIUPYIOMIUE OMYXOJH. ODKCIEPUMEHTAIbHBIE MOJIENN
TOPMOHAJIBHOT'O KaHILIEpOTreHe3a.

30. MecTO SNUAEMHOJIOTMM B HM3YyYEHHH STUOJIOTMHM 3JI0KAYE€CTBEHHBIX
HOBOOOpa3zoBaHUi. OCHOBHBIE METOJbl H3YYEHHUS SIHJIEMHUOJOTHUU OITYyXOJIEH.
Ponp, MecTO 1 BUABI CTATUCTUYECKUX METOJIOB MCCIEN0BAHUS, UCTIOIb3yEMBIX MPU
W3YYEHHUH MUJAEMHUOJIIOTUN OMTyXOJIEH.

31. Ionstue ¢akropoB pucka. CTpyKTypa U YpOBEHb 3a00JEBAEMOCTHU
3JI0OKQ4E€CTBEHHBIMU OITyXOJIAMU B PD.



32. YpoBHH 32007€Ba€MOCTH U CMEPTHOCTU OT 3TI0KAYECTBEHHBIX OIMyXOJIeh
OCHOBHBIX JIOKajdu3alui. XapakTepUCTHKa OCHOBHBIX IIOKa3aTelie 4YacTOThI
3a00JIeBaHUs HEOILIA3USAMHU.

33. Kunaccudukauuss — 3710KaYECTBEHHBIX  OMYyXOJE€H 1O  CTaausM,
MeXayHapoaHas kiaccudukanus mo cucreme TNM.

34. O0uiue NpUHLHUIBI ONPEACICHUS CTaIUU OITyXOJIEBOI0 MpoIecca.

35. Pa3BuTmMe HeOomIasud |y OKCIEPUMEHTAJIbHBIX KUBOTHBIX IIPH
UCIIOJIb30BaHUU OJJACTOMOTEHHBIX BEIIECTB (MHAYLIMPOBAHHBIE OMYXOJIN).

36. Omnyxoyu, WHIAYUHMPOBAHHBIE OCH3aHTPALIEHOM, METHIXOJAHTPEHOM,
OCH3MUPEHOM.

37. Onyxonu, WHYLIUPOBAHHBIE BHEILIHUM 00JIy4eHHeM "
MHKOPIOPUPOBAHHBIMH PAJUOAKTUBHBIMU BELIECTBAMH.

38.  ViupTpacTpyKTypHas  OpraHU3amMsl  ONMYXOJEBBIX  KIETOK  IPH
HKCIIEPUMEHTAJIbHOM KaHLEPOTEHE3E.

39. Ocobennoctu MopdoreHesa omyxojed B 3aBUCMMOCTH OT crocoba
BBEJICHHSI KaHLIEPOTEHa.

40. TIlomydyeHue KIETOYHBIX KynbTyp. OCHOBHBIX BHJA OJHOCIIOMHBIX
KJIETOYHBIX KYJbBTyp: IEpBUYHBIE U IepeBUBacMble. 1[pUroToBIIEHHE NEPBUYHBIX
KJIETOYHBIX KYJBTYP.

41. llomyyeHue  MOHOCIOMHBIX  TIEPEBUBAEMBIX  KYJIbTYp  KJIETOK.
CycCneH3HOHHOE KYJbTUBHPOBAaHUE KJIETOK. BecChIBOPOTOUHBIE CpEbl TOYHOTO
XUMHUYECKOTO COCTABA.

42. BelpamrBaHrue BUPYCOB B KyJIbTYpax KIJIETOK.

43. Tlonstue 00 SKCHEPUMEHTAIBHBIX omyxossix. Kiaccuduxarus
DKCIIEPUMEHTAJIBHBIX OIYXOJIEH.

44. Moaenu SKCIEpUMEHTaIbHOM OHKOJIOTUU. COBpPEMEHHBIE METOJUKHU
HKCIIEPUMEHTAJILHOIO KaHILIepOreHesa

45. Xumuorepanus 3JI0Ka4ECTBEHHBIX OITyXOJEH.

46. Mogenu W METOAbl IJisi W3Y4YEHUS MPOTHUBOOITYXOJEBOM AKTHUBHOCTH
pa3IMYHBIX ~ COEIMHEHHMH  (MEpEeBHBAaEMble M CIOHTAaHHBIE  OITyXOJIH,
reTepOTPaHCIIAHTAHTHI OITyXO0JIeH, HEOITyX0JIEBbIE OOBEKTHI).

47. Knaccuduxaiusi npoTHBOOIYXOJEBBIX MPENapaToB: OCHOBHBIE TPYIIIIbI
IIPOTUBOOIYXOJIEBBIX IPENAPATOB B 3aBUCUMOCTH OT MEXaHU3Ma UX JAECHCTBUS.

48. Kputepuu OILIEHKHM NPOTHUBOOIYX0JEBOTO 3(dekra. OObEKTUBHBIN U
cyOBbeKkTUBHBIN 3(pPekT. Tokcuueckre peakiuy NpoTUBOOITYX0JIEBOM Teparuu.

49. Tokcuyeckoe JeWCTBME MPOTUBOONYXOJEBBIX IMpemaparoB  Ha
KPOBETBOPEHHE, >KETYJOUYHO-KUIIEYHBIA TPakT, (PYHKLUHIO TMEUEHHU, MOYeK U p.
[lo31HME OCIIOKHEHNS.



50. OHKOCTaTHYECKH U OHKOMPOTEKTOPHBIN 3()(PEKT aHTHOKCHUAAHTOB U

nperaparoB ¢ aHTUOKCUAAHTHBIM THIIOM I[CP'ICTBI/ISI

Kpurtepuu BbICTABJIEHHSI OLIEHKH 00y4YaK0IeMyCsl HA IK3aMeHe

OreHka 3auera

TpeboBaHus K cPOPMUPOBAHHBIM KOMITCTEHITHSIM

«OTIIUYHO»

O1eHKa «OTIIUYHOY BBICTABIISCTCS 00YJAIOIIEMYCsl, €CITU OH TIIyOOKO U
MIPOYHO YCBOWJI MMPOTPAaMMHBIN MaTepual, UCYEPIIBIBAIOIIE,
MOCIIEAOBATENBHO, YETKO U JIOTHYECKH CTPOHHO €ro M3JIaraer, yMeeT TECHO
YBSI3BIBATH TEOPUIO C TIPAKTUKOHN, CBOOOIHO CIPABIISCTCS C 3a7adamMH,
BOIIPOCAMHU U JPYTUMH BUAAMH PUMEHEHUS 3HAHUM, TPUYEM He
3aTpyIHSAETCS C OTBETOM IIPH BHIOM3MEHEHNH 3aJJaHHM, ICTIONB3YET B
OTBETE MaTeprual MOHOTPapUIECKON TNTEPATYPHI, TPABUITHHO
000CHOBBIBACT MPHUHATOE PEIICHUE, BJIAICET PA3HOCTOPOHHUMH HAaBBIKAMHU
nu HpI/IeMaMI/I BBIITOJIHCHUA HpaKTI/I‘ICCKI/IX 3aJa4 110 METoA0JIOTUHU HaqubIX
HCCIIeJOBAHNM.

«XOPOIIO»

O1eHKa «XOPOIIO0» BBICTABISETCS 00YYAIOLIEMYCsl, €CJI OH TBEPAO 3HAET
MaTepHa, FpaMOTHO U IO CYILECTBY U3JIaraeT ero, He J0IycKasl
CYLIECTBEHHBIX HETOUYHOCTEH B OTBETE HA BOIIPOC, IPABMWIIBHO IPUMEHSET
TEOPETUYECKUE TOJIOKEHUS IIPU PEIIEHUH NPAKTHUYECKUX BOIPOCOB U
3ajia4, BJIaJieeT HeOOXOJMMBIMH HaBBIKAMH W MIPHEMaMH WX BBITTOJTHEHHUS

«YJOBJIETBOPUTEIILHO»

O1eHKa «yIOBIETBOPUTEILHOY» BBICTABIISIETCS 00yUarOIEeMyCsl, €ClIi OH
MMeeT 3HaHUS TOJIBKO OCHOBHOT'O MaTepualia, HO HE YCBOMII €T0 JeTajeH,
JIOITyCKaeT HETOYHOCTH, HEAOCTaTOYHO NMPaBUiIbHbIE (DOPMYIHPOBKHY,
HapyILIEHUs JIOTHYECKOH MOCTIeT0BATENIEHOCTH B U3JI0KEHUN
MPOTrpaMMHOI0 MaTepualla, UCIBITHIBAET 3aTPYJHEHUS PH BHIMOJIHEHUN
PAaKTHYECKUX PadoT.

«HEYOOBJICTBOPUTECIILHO»

Or1ieHKa «HEYJOBIETBOPUTEIHLHOY BBICTABISETCS 00yUarOMEMyCsl, KOTOPbIH
He 3HAeT 3HAYUTENbHOM YacTH MPOTrPaMMHOT0 MaTepHaia, JOIMyCKaeT
CYLIECTBEHHbIEC OIINOKH, HEYBEPEHHO, C OOJIBIINMH 3aTPYJHEHUSIMH
BBITIOJIHSIET pakTHUecKue padoTel. Kak npasuio, onenka
«HEYJIOBJIETBOPUTEIHLHOY» CTABUTCS 00YUYAIOIIUMCS, KOTOPBbIE HE MOT'YT
MPOJOJDKUTE 00ydeHHe 0e3 JOMOTHUTENbHBIX 3aHATHH 1O
COOTBETCTBYIOIIEH IUCIMILIMHE.




