MUHUCTEPCTBO OBPA30OBAHMS U HAYKW POCCUMCKOM ®EIEPALIMA
(DeiepaibHOE rocy1apCTBEHHOE aBTOHOMHOE 00pa30BaTelIbHOE YUPEeKICHHE
BBICILIEr0 00pa30BaHMsI
«/lanbHeBOCTOYHDBIH (heaepaibHbIH YHHBEPCHTET)

(ABDY)

IIKOJIA ECTECTBEHHBIX HAYK

«COT'JIACOBAHO» _«YTBEPKHAIO»
Pykosommrenb OIT «Buonorusy» 4 4 3&86;17)10‘111”!‘4 Kad;;hpoﬁ
[} 7 = /KIeToH Fl,6nonomll'l,|»1 MeHETHKH
A ["anbinena FO.A. ::‘_‘ \ /; A!ﬂ AHHCHMOB

PABOYASI [IPOTPAMMA YYEBHOMN JUCHUTIJIMHBI

«PEINTPOAYKIUSI U JUDPDPEPEHIUPOBKA KJIETOK»

Hanpasaenne noaroroskn — 06.03.01 «buosiornsp
®opma NoAroTOBKH 04YHAas

Kypc 4, cemectp 7

JeKLmH — 36 vac.

MpaKTH4ecKkue 3anHsaTvs — 18 vac.

naboparophble padoTs! - 18 vac.

B TOM uuce ¢ ucnosnszoBanem MAO nek. 10/ np 18 /na6. 18 wyac.
B TOM YHCJIE B 3JIEKTPOHHOMN (hopmMe - HET.
BCEro 4acoB ayIMTOPHON Harpy3kH - 72 yac.

B TOM 4Huclie ¢ ucnonb3oBaHueM MAO - 46 uac.
B TOM YHCJIE B 9JIEKTPOHHON opmMe - HET.
camocTosiTesibHas pabora - 36 vac.

Ha MOANOTOBKY K 9K3aMEHY — HET.

9K3aMEH - HET.

3a4eT — 7 CeMecCTp.

PaGouas nporpavma cocTas/ieHa B COOTBETCTBHH ¢ TpeboBanuamu OOpa3oBaTe/IbHOro CTaHapTa BbICLIEro
obpazosanus JIBOY, yreepskieHHOro nprkasom pekrtopa JIBOY or 07.07.2015 Ne 12-13-1282.

PaGouas nporpamma obcyskieHa Ha 3aceann Kadeapsi kietourioi Gnonornm v reneriky LLIEH
nporokost Ne 1 ot 12.09.2017 r.

3aseytolmii kadenpoii — npod. A.J1. AHMCHMOB.
Cocrasurenyt: npod. A.I1. AHMCHMOB, 10oUeHT A.A. AHUCHMOBA.
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O6opoTHas cTopoHa TUTYJAbHOTO JiucTta PITY /]

|. Pabouasi nporpaMMa nepecMoTpeHa Ha 3acelaHNH Kadeapsbl:
IIporokon Ne ...... OT cevvvnnnnn. 20....1.

3aBenyrommii kadempoi

(ToaIUCh) (.0. ®amwms)

I1. PaGouasi nporpaMmma nepecMoTpeHa Ha 3aceJaHuu Kadeapsbi:
ITpoToxom Ne ...... OT cevvvnnnnn, 20....1.

3aBenyrommii kadempoit

(ommrcsk) (N.0. dammmms)
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AHHOTaUMs K padoyeil mporpaMmme TUCUMILIHHBI

«Penpoaykuus u nudpepeHunpoBKa KIETOK)

[Iporpamma auctuiuinabl «Penponykuusa u nuddepeHIupoBKa KIECTOK
COCTAaBJICHA B COOTBETCTBUM C TpeOOBaHUSIMU 0Opa30BaTEIbHOIO CTaHIapTa
BeICIIero ooOpazoBanusi JIBOY mno Hanpasnenuto «buonorus». Creukypc
npeaHa3HayeH CTyleHTaM 4 Kypca W pealiu3yercs B paMKax Y4eOHOro IMKJa

b1.B./IB — qucruninHel (MOAYJIH), BapuaTUBHAS YacTh, TUCIUIUIMHBI IO BBIOODY.

OO0mast TPyAOEMKOCTh OCBOCHHUSI JTUCHUIUIUHBI COCTaBISIET 3 3a4€THBIC
enuuuipl (108 yacoB). YueOHBIM MIaHOM HpeayCMOTpeHbl Jiekiuu (36 4acoB),
nabopatopHble padoThl (18 wyacoB), mpakThueckue 3aHATHA (18 yacoB),

caMOCTOsTeNIbHAs paboTa (36 yacos).

Ieas cnenkypca cOCTOUT B OpPUEHTAIMU CTYJAEHTOB B MpolieMax

KJIETOYHOT'O Pa3MHOKEHHUsI, pocTa U TU(PHEepEeHIUPOBKH.

3agaun:

1. PaccMmotpeThb byHaaMeHTalbHbIE BOITPOCHI penpoayKINH 151
T PepeHIIMPOBKHU KIETOK KaK MOCTYJIaThl KIETOYHOW TEOPUH.

2. JlaTb COBpEMEHHOE MOHMMAaHUE WU HAIEJUTh Ha MEPCHEKTUBY B 001acTU
peryjsiiud M yOpaBJIEHUS MPOLECCaMH  KIETOYHOW PpPENnpoAYyKIUH,
nudPepeHITMPOBKY U PereHEpallnu.

3. OcBOUTH COBpEMEHHbIE METOABbl HUCCIEAOBaHUS  NpoJaudepaTUBHON

AKTHUBHOCTH KJICTOK M aHaJIN3a KJICTOYHOI'O ITHUKJIA.

B xome ocBoeHMS ~ AMCHUIUIMHBI  MPOOJIEMbl  PENPOAYKUMUA U
T PEepeHIIMPOBKU KIETOK MPEIOMIISIIOTCS 4epe3 MPU3MY OCHOBHBIX MOHSITHI

Mopdoiaoru ¥ (PU3HOJOTHU KJIETKH, MOJICKYJSIPHOM OHOJIOTHH, OHOJIOTHUH
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Pa3BUTHA, OUTOI'CHCTHKH, MGHHHHHCKOﬁ OUTOJIOIMH H JApPpYIrux  HaykK.
COOTBCTCTBCHHO, L U3YUYCHUA CIICHKYpPCa HCO6XOIII/IMO MMpcaABaApPUTCIILHOC
YCBOCHHUC TAaKHUX 0a30BbBIX JUCHHIIIMH, KaK OHUTOJIOTHUSA M I'MCTOJIOTHA, ouoJsorus
Pa3MHOXCHUA W PA3BUTHA, 'CHCTHKA W CCIICKIUA, OMOXHMHUS U MOJICKYJIIpHAA

OHOJIOTHA.

B pesynbTaTe OCBOEGHHS Kypca y CTyJdeHTa (HOPMUPYIOTCS CIEIyIONTUe

oOmienpodeccuonanbubie U MPodhecCHOHATbHBIE KOMIIETEHIIUM:

Koa un ¢popmyanpoBka Jtanbl (OpMHUPOBAHUA KOMIIETEHIUH
KOMIEeTEeHI[HH

-  HCTOPUIO TPEACTABICHHN O PENpPOAYKIHU U
g hepeHIMPOBKE KIIETOK;

- 3aKOHOMEPHOCTH MHTOTHYECKOTO IMKJIA,
3akoHomepHoctu cunte3a JJHK, PHK u 6enkos
B LIMKJIC, HUKJINYECKUE U3MEHEHHSI CTPYKTYPhI
XpPOMOCOM;

- o0mue W CpaBHUTENIbHBIE XapPaKTEPUCTHKU
MUTO32;

- YYECHHME O KJIETOYHBIX MOMYJSLMAX, JUHAMHUKY
nposiuepaTuBHON aKTUBHOCTH u
OIIK-5 3nact nuPEepeHITUPOBKU KJIETOYHBIX MOMYJISAIUA B

CHOCOOHOCTD MIPUMEHSATH TUCTOrCHE3aXx;

3HaHUue IIPUHIIUIIOB - MCXAaHU3MBI  PErysanuu HpOJ'II/I(bepaTI/IBHBIX

KJIETOYHOU OpraHu3amuu IponecCcoB B MHOI'OKJIIETOYHOM OpraHu3me,

OHMOJIOTUYECKUX 06”I>GKTOB, COOTHOIIICHHUEC BHYTPUKIICTOYHBIX

OuO(PU3NIECKUX n (reHeTHYecKux) u HaJAKJIETOYHEIX

OHMOXUMHYECKIX OCHOB, (anureHeTHUeCKNX ) (HaKTOPOB PETYIISAIINH;

MGM6paHHHX MPOLECCOB U - IIPUYHNHBI n MEXaHU3MBI OHKOI'CHE3a,

MOJIEKYJISIPHBIX MEeXaHUu3MOB 3aKOHOMCPHOCTH Pa3sBUTUA OITyXOJICHU B

KU3HEIeITeTbHOCTH pe3ynbTare HapyIICHUU MPOrpaMMBbI

penpoaykuuu u MG PepeHInpOBKU KIETOK.

- TPUMEHSATH MOJTYYCHHBIC 3HAHUS TIPH PEIICHUN
METOJOJIOTUUECKNX, HAYYHO-TIPAKTHUYECKUX |
MeIarOTHYECKUX 3a/1a4 COBpEMEHHOM
[UTOJIOTUH, TUCTOJIOTUN U OMOJIOTHH Pa3BUTHS,

- OpPUEHTHPOBAThCA B CIHEHHAIBHON HAyYHOU
JUTEepaType IO BOMPOCAM PENPOAYKIIUU |
muPEepeHIMPOBKN  KJIETOK, KOPPEKTHUPOBATH
CBOM MO3HAHUS B COOTBETCTBUU C PA3BUTHEM

Ywmeer
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W nenTHhHKanOHHBII HOMEp:
PITY[...(98)-06.03.01-51.B./1B.9.1-2016

KoHTponbHBIH 3K3eMILIAp HAXOAUTCS HA
kadenpe KICTOYHOH OHOIOTUH H TeHETHKH

HAayKHU U 6I/IOT6XHOJ'IOFI/II/I;

COBpPEMEHHBIMU METOJaMH aHAJIN3a KJIICTOYHOI'O
OUKJIa 1 OUCHKU HpOJ'IPI(bCp&THBHOfI AKTUBHOCTHU

Bmaneer
KJIETOK, TPAaMOTHO MHTEPIIPETUPYET IIOIYIECHHbIE
JTaHHBIE.
3aKOHOMEPHOCTHU BOCIIPOU3BEICHUS u
saer UHIUBHIYaIbHOIO  Pa3BUTHS  OMOJIOTMYECKUX
OIIK-9 O0BEKTOB, METOALI IIONYYEHHs U paboOTBl C
CIIOCOOHOCTh ~ HCIIOJIB30BATh OMOPHOHAEHEIMU O0BEKTAMHU
0a30BbIe  IIPEACTABICHUS O UCIIOJIB30BaTh  0a30Bble  INPEICTABIEHUS O
3aKOHOMEPHOCTAX 3aKOHOMEPHOCTSAX BOCIIPOU3BEICHUS u
BOCIIPOU3BEICHUS u | Ymeer UHIMBUIYQJILHOIO  pa3BUTUS  OMOJIOTHYECKUX
VHIUBUIYalIbHOTO  Pa3BUTHUS O0OBEKTOB, METOJABI MOJYYeHUs M paboThl ¢
OHMOJIOTHYECKUX 00BEKTOB, AMOPHOHAILHBIMUA 00bEKTaMHU
METOJIBI MOIyYeHUs U PaboTEI CIOCOOHOCTHIO UCITIOJI30BATh 6a30BbIe
c OMOPHOHATLHBIMH IpENCTaBICHUS 0 3aKOHOMEPHOCTSX
00BeKTaMHU Brajgeer | BOCHPOM3BEIECHUS W MHAUBHIAYAIbLHOTO DPa3BHTHS
OUOJIOTMYECKUX OOBEKTOB, METOJbI MOIYYEHHS U
paboThI C SMOPHUOHATBHBIMH O0BEKTAMHU
uaer 0a30BYI0 TEOPHIO M  METOABl  COBPEMEHHOM
MK-5 ouooruu
TOTOBHOCTh  NPUMEHATH  Ha NPUMEHSATD Ha IPOM3BOJICTBE 0a30BbIE
IPOM3BOJICTBE 0a3oBble | YMmeer o0OuIenpodeccuoHanbible  3HaHWS ~ TEOPUU U
oOmenpodeccuoHaabHbIe METOJIOB COBPEMEHHON OMOJIOTUU
SHaHMA TCOpHH W MCTONOB HaBBIKAMH TIPUMEHEHHS Ha TIPOM3BOICTBE 0a30BBIX
COBPEMEHHOH Guonornu Bnageer | oOmenpo)ecCHOHANBHBIX ~ 3HAHMH  TEOPUH U

METOJIOB COBPEMEHHON OHOJIOTUU

st popMupoBaHUsl BBINIEYKA3aHHBIX KOMIIETCHIIMM B paMKaX THACIHUILIAHBI

«Penpoaykius u audPepeHupoBKa KIETOK)» TPUMEHSIOTCS CICAYIONIUE MeTO/IbI

AKTHBHOI0/ MHHTEPAKTUBHOIO 00y4eHMUS:

JIeKIIMOHHBIE 3aHATHA:

1. Jlekuusa-Bu3yanuzanus;

2. Jlexuusg-oecena;

3. Jlexuust mpecc-KoH(EepeHIHS.

[IpakTuueckue 3aHATHS U TAOOPATOPHBIC PAOOTHI:

1. KomtokBuym-gucnyr;

JIucr 5 u3 53
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2.KomiekTuBHOE 00CYXeHHUE Pe3yIbTaTOB JJA0OPaTOPHBIX PadoT.

|. CTPYKTYPA U COJAEP)KAHUE TEOPETUYECKOM YACTHU KYPCA

Jlekuuu (36 4)
BBEJIEHUE (24)
1. HUcrtopust npoOaeMbl penpoayKuuu U Iud@PepeHIupOBKU KIETOK U €€
MECTO B KJIETOYHOU TEOPHUH.

2. 3HaveHHEe MPoOIeMBbl B OMOJIOTHH, MEIUITMHE M OMOTEXHOJIOTHH.

PA3JIEJI 1. KIETOYHBIM IIUKJI (12 )
Tema 1. O0mias XapaKTepuCTUKA KJIETOYHOI0 (MUTOTHYECKOTr0) HukJa (1 4)
1.1. OTKpbITHE MUTOTUYECKOTO LIUKIIA, €TO MEPUOIBI.
1.2.  Bwixopa u3 1ukia: nmepuo mokosi, tudepeHImpoBKa, armomnTo3.
Tema 2. Meroabl H3y4YeHHMS] KJETOYHOr0 HHUKJIAa U mnpoJudepaTuBHOI
AKTHUBHOCTH KJIETOK (1 1)
2.1. ABrtopanuorpadus.
2.2. Bxkmouenue BI1Y.
2.3. Hurodoromerpus JJHK, mporounas nmutomerpusi.
2.4. lpyrue crienupruyeckrue MapKepbl KJICTOYHOU MPoaudepani.
Tema 3. Penuiukanusa JJHK (4 4)
3.1. Tloaroroska k cunte3y JIHK.
3.2. TlonykoHcepBaTuBHbIM mnpuHnun pemwmukaruu  JIHK  u  ero
J0Ka3aTeIbCTBA.
3.3. EauHMIBI peruMkanuu - peruiuKoHbl. MOHO- M MOJIMPEIUIMKOHHBIE
XPOMOCOMBI.
3.4. Xpounonorus (acunxponHoctb) cunresa JHK. Pano u mnozmgno

PEILUITMIUPYIOIIUECS YUYACTKH.
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3.5. Ocobennoctu perukanuu tenomepHot JIHK. CmepTtHbie
OeccMepTHBIE KIETKHU.
3.6. Pemaparusnsbiii cunte3 JIHK.
Tema 4. Cunte3 PHK 1 6e1k0oB B KJIETOYHOM HUKJIE (2 4)
4.1. Cunre3 PHK: merons! BeigBinenus cuare3a PHK; nunamuka cuHTe3a
pPHK u MmPHK.
4.2. Cunte3 OeNKOB: METOAbI BBIABICHHSA M JUHAMHKA CHUHTE3a OEJIKOB;
corniacoBanue cuHte3oB PHK u 6enkoB.
Tema 5. MuTO03: XpOMOCOMHBIM HHUKJI (2 4)
5.1. Konuenmusi cTpyKTypHOH HEMPEPHIBHOCTH XPOMOCOM B KIIETOUHOM
IUKJIE.
5.2.  CTpyKTYpHBIH IIUKI XPOMOCOM.
Tema 6. MuTO3: HUKJI MUTOTHYECKOT0 BepereHa (1,54)
6.1. MukpoTpyOOUKH.
6.2. IlenTps! opranuzanuu MUKpoTpyoouek — [IOMT.
6.3. LlenTpocomHBIif MK, COOpKa M pab0Ta MUTOTUYECKOTO BEPETEHA.
Tema 7. lluToxknHeTnyeckuid uukia (0,5 1)
7.1. MexaHu3Mbl IUTOKWHE3a Y PACTEHUN U KUBOTHBIX.
7.2. OtHOCHTENIbHAasT aBTOHOMHOCTh M COIJIACOBAaHHE XPOMOCOMHOTO,
LEHTPOCOMHOTO M LHMTOKMHETHYECKOIO0 HHKIOB. BO3MOXHOCTH HX

pa306I]_IeHI/IH B MUTOTHYCCKOM IMKIIC.

PA3JAEJ 2. NPOJIM®EPAIIUA U JUOOPEPEHIIMPOBKA KJIETOK B
I'MCTOT'EHE3AX (8 u)
Tema 8. U3MeHeHus mapaMeTpoB npoJsiudepanuu B OHTOreHese (2 1)
8.1. MuroTtuueckue UHUKIbI pPaHHET0 3MOpHoreHe3a. IMOpPHUOHAJIBbHbBIC
CTBOJIOBBIE KJIETKH, TOTUTIOTEHTHOCTb.

8.2. CraHoBneHue 1e(UHUTUBHBIX IIUKJIOB B TKAHEBBIX KAMOUSIX.
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8.3. CootHomienue mnponudepauu U JTUQPEPEeHIIUPOBKUA  KIETOK.
dopMupoBaHUE KIETOYHBIX COOOIIECTB — AU(PGHEpPOHOB, KIOHOB,
KJIETOYHBIX MOIYJISALUNA, TKAHEH.

Tema 9. Peaykuuss MuUTO32a B KJIETOYHOM HUKJIe. MHOrosiAepHOCTD,
MOJIMILJIOUINSI ¥ MOJIUTEHud (2 4)

9.1. MexaHu3Mbl  SHAOPENPOAYKIIMM  KJIETOK:  HEMOJHBIM  MHTO3,
SHIAOMUTO3, OHHAOpeAyIMKauus xpomocoMm. llomummonaus wu
MOJIUTEHUS.

9.2. PacnpocTpaHeHHE COMATHYECKOW TMOJUIUIOUANU U TIOJUTEHUU B
HBOJIIOLIMH.

9.3. 3nayeHue U OMOJOTUYECKHUI CMBICI COMATHYECKOMN MOJIUILIIONIHUH.

Tema 10. IIpoaudepaTuBHbIii peskum N1e(UHUTUBHBIX TKaHel (2 4)

10.1. Kunetrnyeckue cBoWcTBa nepUHUTUBHBIX TKaHed. Kpurepunm u
METO/IbI OLICHKH MPOJIM(PEepaTUBHBIX CBOMCTB KJIETOYHBIX MOMYJISIIUIA.

10.2. O6HOBISAIONIMECS KIETOUHBIC MOMYISIIUHN.

10.3. CtrabunbHble KIETOUYHbIE TOMYJISLNH.
Tema 11. IToxkosinuecst (GO) kiaerku (2 4)

11.1. Touku TIOBBIIEHHOW YYBCTBUTEILHOCTH M MEPUOJABI IOKOS B
KJIETOYHOM ITHKJIE.

11.2. CsoiicTBa MOKOSIINXCA KIETOK.

11.3. Beixona knetok uz GO-nepuona.

11.4. Buonoruyeckuu CMbICII COCTOSHUM MOKOS.

PA3ZJAEJT 3. MEXAHU3MbI PEI'YJAIOUNU TIPOJIN®EPATUBHBIX
MPOLHECCOB (14 u)

Tema 12. O0mas XapaKTepUCTHKA CHUCTeMbI PeryJsiiiuu npoJindepaTuBHbIX
npoueccos (0,5 4)

12.1. Hecneuuduueckue u crieriuuuecKue peryasTopHbie GaKkTopsl.
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12.2. Uepapxusi ypoBHEH pEryIslUM: KIETOYHBIM, OpraHU3MCHHBIH,
CpPEIOBOM.
12.3. MuToreHsl ¥ UHTUOUTOPHI.
Tema 13. /loka3aTe/ibCTBAa FeHETHYECKOT0 KOHTPOJIA HuKJa (1,5 u)
13.1. OmbrTel Mo THOpUAN3aUKA TeTePOPaA3HBIX KIETOK (CIUSHUE KICTOK
HeLa).
13.2. OmpiTel o nHrHOMpOBanuto cuaTe30B PHK u 6enka B nuxie.
13.3. I'eHeTndeckue OKa3aTeIbCTBA TEHHOW perysanuu Iukia. ['eHHoe
cemericTBo CdC.
Tema 14. I'enbl U 0eJIKU — PeryasiTopbl KJA€TOYHOT0 HMKJIa (4 )
14.1. T'eHBl KOMIETEHTHOCTH K ITUKIY.
14.2. T'ennl nporpeccun 1ukia. [{UKIUMHBI U [UKIWH-3aBUCHMbIE KHUHA3bI
MUTOTHYECKOTO LHKJIA.
14.3. Cuctema KOHTPOJBHBIX TOYEK U MHTUOUTOPHI ITUKJIA.
Tema 15. ®dakTopsbl pocTa — CTUMYJIATOPSLI NpoJdepanun (2 4)
15.1. OOGuue cBOMCTBA U MEXAHU3M JIEUCTBUS (PaKTOPOB POCTA.
15.2. Pa3nooOpa3ue GpakTopoB pocTa M UX KOOTIEPATUBHOE JICHCTBHE.
15.3. dakTopsl pocTa NPENATCTBYIOT CTAPEHUIO U THOEIH KIIETOK.
Tema 16. I'opmonbl 1 nposndepanus kieTok (1,5 4)
16.1. MoHoaMUHBI.
16.2. CrepougHbie TOPMOHBI.
16.3. IlenTuaHbIe TOPMOHBI.
16.4. KomriuiekcHOE JIeCTBHE TOPMOHOB U JIPYTUX PETYJISATOPOB.
Tema 17. IBoaonms cucTeMbl KOHTPOJIA npoandepaunu kiaetok (0,5 4)
Tema 18. Onkorenes (4 4)
18.1. I'ne BO3HHMKAIOT OITyXOJH?

18.2. Jlunamuka pa3BUTHS OMYXOJIH.
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18.3. IIpoTOOHKOTEHBI 1 OHKOTCHBI.

18.4. AHTHOHKOTEHHEI.

18.5. T'ucTOreHEeTHYECKHE MCTOYHHUKM U CTEIEHb 3JIOKAYSCTBEHHOCTH

OIYXOJIEH.

Il. CTPYKTYPA U COJEP)KAHUE TPAKTUYECKOMN YACTH KYPCA

JlabopaTopHusbie padoTsi (18 u)

JlabopaTopnasi padora Ne 1. AHAJIN3 KJIETOYHOI0 IMKJIA METO0M IIPOTOYHOM

uuroMerpuu: Yacre 1: IIpuroroBjieHHe KJIETOYHBIX CYCHEH3Ull W©

okpammBaHue kjaeTtok Ha JHK (3 u)

1.
2.

B3satue 06pa3ioB reMoauM@sl IBYCTBOPUYATOT'O MOJIITIOCKA.

dukcalys TeMOLUUTOB B BHUJE KJIETOYHOM CYCIEH3WHU, MPUTOJAHON JIs
aHaJIn3a METOJOM MPOTOYHOU [TUTOMETPHH.

OkpamyBaHU€ KJICTOYHBIX CYCIEH3UMW HMOAUJIOM TPONUIMUS IS

KosimyecTBeHHOTO BhIsiBIeHUA JIHK.

JlabopaTopHas padora Ne 2. AHA/IM3 KJIETOYHOI0 UKJIA METOA0OM MPOTOYHOM

uuToMeTpuu: YacTs 2: cO0p U aHAIU3 JaHHBIX (3 4)

1.

Co6op mannbix mo coaepxkanuro JIHK B sapax reMoIuToB, OKpameHHBIX
MOJUIOM MIPOTHUANS, C TIOMOIIBIO TPOTOYHOTO TUTOMIyOpUMETpA.
[Toctpoenne  ogHOMapaMEeTpPUYECKUX U JIByXHapaMETPUYECKUX
TUCTOTPaMM pacCIpeiesieHusl KJIETOK 1o coaepxkanuto JJHK.

AHan3 JByXIapaMETPUUYECKUX THUCTOTpaMM ISl JUCKPUMHHAIUU
KJIETOYHBIX arperaToB ¥ HICHTU(PUKAIINN OJJUHOYHBIX KIIETOK.

AHaJIN3 OJHONAPAMETPUUECKUX TUCTOTPAMM ISl PACIpeeICHUs KIETOK

1o ¢a3zaM KJIETOYHOI'O ITUKJIA.
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JlabopaTopnasi padora Ne 3. UMMyHOUMTOXUMHUYECKOE BbIsIBJIEHUE S-(pa3HbIX

siiep nNpu uMnyJbcHoM BBeaennu BJ/IY — nmpeamecrBennuka cunresa /JHK:

Yacrtp 1: Uukydanus kietok ¢ /1Y u npuroroBieHue npenaparos (3 4)

1. Unbexuus mnpexamectBeHHuka cuHTe3a JHK Opomuesokcuypuanna

(BY) nBycTBOpUaTOMY MOJIIIOCKY C TIOCJEAYIONICH NHKYOalne.

2. B3ssarue 06pa3ios remoauMdsl ociie HHKyOAInH.

3. IlpuroroBneHne Ma3KkoB reMOUMQBI U (PUKCAIHSI KIETOK Ha CTEKIIC.

JlaGopaTtopnas padota Ne 4. UMMYHOUMTOXUMHYECKOE BhIsIBJIeHUE S-(pa3HbBIX

siiep Npu UMIyJbCHOM BBeAeHuu BJlY — mpenmecrBennuka cunre3a JHK:

Yactp 2: OxpammnBaHue NpenapaToB NePBUYHLIMYU AaHTUTEIAMHU (3 4)

S e o

OTMBIBKa MpernapaToB oT pukcaropa.

['maponms.

OcranoBKa rugapoiusa 00paTHbIM OyhepoMm.

OtMmbIBKa OT OopaTtHOTO Oydepa.

NukyOanus KJIeTOK ¢ ObIYbHM CHIBOPOTOYHBIM aIbOYMUHOM.

JloOaBrieHue nepBUUHbBIX aHTUTEN TTpoTuB b/Y.

JlabopaTopnasi padora Ne 5. UMMyHOUMTOXHUMHUYECKOE BbISIBJIeHHE S-(pa3HbIX

siiep npu uMmnyJabCcHOM BBeaeHuu b/Y — mpeamecrBennuka cuHre3a J1HK:

Yacts 3: OxkpalmiuBaHue NpenapaToB BTOPUYHBIMHE aHTHTEIaMH (3 4)

1.
2.

o 0~ W

OTMBIBKA ITpenapaToB OT MEPBUYHBIX AHTUTEIL.

OkpamvBaHue KJIETOK BTOPUYHBIMH aHTUTEIaMU C (DIyopecleHTHON
METKOM.

OTMBIBKA ITpenapaToB OT BTOPUYHBIX AHTUTE.

OkpamrBaHu€e KJIETOK MOJIUIOM MIPOTUIUS.

OTMBIBKA TIpenapaToB OT UOIUAA TTPOTIH NS,

3akiroyeHue npenaparos.
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JlabopaTopnasi padora Ne 6. UMMyHOUMTOXUMHUYECKOE BbIsIBJIeHHE S-(ha3HbIX

siiep nMpu uMnyJbcHoM BBeaennu BJ/IY — mpeamecrBennuka cunre3a /JHK:

YacTtb 4. AHAJIN3 MEeTKH U NOACYET HHAeKca S-pa3HbIX siaep (3 1)

1. Busyanuzamusi OKpaIIEHHBIX KJIETOK C MOMOIIBI0 KOH(OKAIBEHOTO

MHUKpPOCKOIIA.

2. ®ororpadupoBaHUe KIETOK C MOMOIIBIO KOH()OKATFHOTO MUKPOCKOMA

U oTIpejieNieHne MHAeKca S-pa3HbIX sep.

IpakTuyeckue 3ausTus (18 )

3ansTue 1. Mopdostorust MUTO3a B TKAHSAX KUBOTHBIX (6 1)

1. Mopdosorusi mepBoro MUTO3a — 3UTOTa ACKAPUJIbI

2. Mopdoiorust MuTo3a B 1€()MHUTUBHBIX TKAHIX )KUBOTHBIX

3. DHIOMHUTO3

4. «AMUTO3» U

JIBYSIIEPHOCTD

5. IlonuTeHHBIE XPOMOCOMBI.

3ansTue 2. Apropaanorpaguueckasi oneHka npoaugepaTuBHOl aKTUBHOCTH

TKaHe# (6 4)

1. BeigaBienue

WHJIEKCa TIEPBUYHO MEUEHBIX siep W MpoindepaTuBHOTO

IIyJiIa KHIIICYHOT'O SIIUTCIINA KPbICHL (MCTKa C HaCBIHIeHI/IeM).

2. Bpiasienue

JOKaJIu3allnun CTBOJIOBBIX KJICTOK n MUI'pallin

nudPepeHIMPOBAHHBIX KJIETOK B CHCTEME KPHUMNTa-BOPCHHKA KUIIIEYHOTO

AIUTEINNS MBIIIHU (Pa3BEACHUE U MIEPEMEIICHUE METKH).

3. BrigBiieHue

JOKaJIu3allnun CTBOJIOBBIX KJICTOK n MUI'pallin

nudPepeHITMPOBAHHBIX KIETOK B MHOTOCJIOMHOM KOXHOM DIHTEIINU

MBIIIH (pa3BeCHUE U MEPEMEIICHUE METKH).
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3anstue 3. OneHKa MApaMeTPOB MUTOTHYECKOT0 IUKJIA METOA0OM MeYeHbIX
MHUTO030B (6 1)

1. Dnurtenuii caeno KUIIKU KPBICHI.

2. DOUTENHUH OMyXOJIH CJIETION KHUILKH KPBICHI.

3. DnuTenuil TOJICTOM KUIIKU KPBICHI.

4. DnuTenauii TOHKOM KUIIKU KPBICHI.

I11. YAEBHO-METOANYECKOE OBECIIEYEHUE
CAMOCTOSTEJIBHON PABOThI OBYYAIOIIUXCS

Y4eOHO-METOANYECKOE oOecrieueHue CaMOCTOSITEJIbHOM paboThl
oOyuvaronuxcst no aucuuiuinHe «Penpoaykuus u nuddepeHuupoBKa KIETOK»
npexacrasieHo B [Ipunoxenun 1 u Bkitoyaer B ceds:

- IUTaH-TPa(UK BBINOJHEHUS CAMOCTOATEIBbHON PabOThl MO NHUCLUMILUIUHE, B
TOM 4YHCJIe TPUMEPHBIE HOPMbI BPEMEHH Ha BBIMOJHEHUE MO KAXAOMY 33JIaHHIO;

- XapakTEepUCTHUKAa 3aJaHUN JUIsl CaMOCTOSITENIbHOW pabOThl CTYJIEHTOB M
METOJANYECKUE PEKOMEHJALIMHU IO UX BBIIIOJIHEHUIO;

- TpeOOBaHUS K NPEICTAaBICHUI0 M OQOPMIIEHUIO  PEe3yJIbTaTOB
CaMOCTOATENIbHON paboThI;

- KPUTEPUH OLEHKH BBIMOJHEHHUS CAMOCTOSTEIbHON pabOTHI.

IV. KOHTPOJIb JJOCTUKEHUS EJEN KYPCA
J1J1s1 KOHTPOJISt UCTIOIB3YIOTCS CIIEAYIOIIME OLICHOYHBIE CPEJICTBA!
YO-1 —unnuBuayaibHOE co0eceoBaHNe, B OCHOBHOM Ha 9K3aMEHE;
Y O-2 — KoII0KBUYM — yueOHOE 3aHSTHE B BUJI€ KOJUIEKTUBHOIO cOOeceI0BaHUS
(o uToram 1abOPaTOPHBIX U MPAKTUYECKHUX PaboT);

ITP-1 — tecTHr;
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[TP-6 — mabopaTopHas (npakruyeckas) padoTa (MUCbMEHHO-TpapUIECKHIl OTUET).

Ne | KonTponupyemsie Moayiu OueHouHbIE CpeACTBa -
i/ /pa3nensl / TeMbl Kompt u aTamns: HAUMEHOBAHHE
v} JUCIUATUTHHBI dbopmupoBaHUs TEKYIIMH | TPOMEKYTOUYHAS
KOMIICTEHITU I KOHTPOJIb arTecTanus
1 | Pazmen 1. Knerounsrit OIIK-5 | 3nanue YO-2 YO-1
LUK OIIK-9 | Ymenwue I1P-1
IK-5 Bnanenue I1P-6
2 | Paznmen 2. llpommdepanus | OIIK-5 | 3nanwue YO-2 YO-1
u b depenmposka OIK-9 | Vmenue I1P-1
KJIETOK B THCTOTEHE3aX K-5 Blazenue 1P-6
3 | Pazgen 3. MexaHu3mbl OIIK-5 | 3nanue YO-2 YO-1
peryasuuu OIIK-9 | Ymenue [1P-1
nponrdepaTuBHBIX I1K-5 Bnanenue I1P-6
MIPOIIECCOB

KoHTposnbHBIE M METOAMYECKHE MaTepuajbl, a TaKXKe KpPUTECPUH

II0KAa3aTCIIn, H€O6XO,Z[HMI>I€ 1 OIOCHKH

3HAHWM, YMEHHH, HaBBIKOB

)41

u

XapakTepu3ylonme 3Tanbl (HOPMUPOBAHUS KOMIETEHIIUNA B TPOIECCE OCBOCHUS

o0pa3oBaTebHON TPOrpaMMBl, pecTaBiieHbl B [Ipunoxenun 2.

V. CIIMCOK YUYEBHOM JIUTEPATYPHI 1
NHOOPMALIMOHHOE OBECIIEYEHHUE JUCIHUIIIMHbI

OcHoBHas JMTEpaTypa

1. Ans6eptc b., Ixxoncon A., JIstouc JI. u ap. MomnekymnsipHasi OMOJIOTHS KIETKH.
T. Il. MockBa-Mxesck, 2013. I'm. 17. Knerounsrii muxia. C. 1620-1706.
http://lib.dvfu.ru:8080/lib/item?id=chamo:772794&theme=FEFU
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2. AnucumoB A.I1. Penponykuus u quddepeHnupoBKa KIETOK: 0a30BbI YPOBEHbD.
Bnanuoctok: Kadenpa knerouHoit Ouonoruu u reHetuku [ABDY, 2018
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3. AnucumoB A.Il. Penpoaykuus u nuddepeHnpoBKa KIETOK: ydeOHOe Tocooue.
Bnanusoctok: M3n-Bo Kadenprr kinerounoit 6uonoruu ABI'Y, 2009. 80 c.

4, AnucumoBa A. A., Kaperun 0. A., AuucumoB A. Il. buonorus kieTku c
OCHOBaMH AMOPHOJIOTHU M THUCTOJOTHH : yueOHOoe rmocobue. BiaauBocToK :

N3n-BO J1ambHEBOCTOYHOTO YHUBEPCUTETA, 2009. 218 C.

http://lib.dvfu.ru:8080/lib/item?id=chamo:286441&theme=FEFU

5. BacumeeB IO.I'., Tpommn E.N., Armos B.B. Ilutomorus, rucromorus,
AMOPUOJIOTHA. C-I16: «JIaHby, 2013. 575 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo: 777156 &theme=FEFU

6. 'emonoB B. B., JlaBpoBa 3. H. I'ucrosorusi, TuToI0THsS ¥ SMOPHOJIOTHS : aTjiac
: yueOHoe mocobue misa By30B. MockBa : 'DOTAP-Menna, 2013.168 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:730115&theme=FEFU

7. l'omnuenkoB B.A., Banos E.A., HukepsicoBa E.H. OmOpuosnorus: yueOHUK 115

YHUBEPCUTETOB IO  OWOJOTHYECKUM  CHENUaIbHOCTSIM. MoOCKBa
«AxageMus, 2006. 219 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:250421 &theme=FEFU

8. Hounya A.K. buonorust pa3Butus: yueOHuK... B 2-x Tomax. CII6 : U3n-Bo CIIO6
yH-TA, 2005. 295 u 239 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo0:122261&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:236017&theme=FEFU

9. Knerku / [Maiikn Koanepon, Matt Usnmen, benmxkamun JIstonH u np.] ; pen. :
b. JIetoun [u ap.]; mep. ¢ aurn. M. B. @ununnosuua. Mocksa : BUHOM.
JlabopaTtopust 3HAHUU, 2011. 951 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:668066 &theme=FEFU
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JlaGopatopus 3nanuit, 2016. — 1056 c. Y. 5. [leneHue KIETOK, aronTo3 1 pax.
C. 640-791.

11. Yenmon FO.C. [lutomorus ¢ s3neMeHTaMu HEUTIOIsIpHON natojgoruu. M: M3n-
Bo «Men. uadopmail. areHTcTBo», 2010. 368 c.

12. Yenmo 1O. C. Bpenenwe B KIE€TOYHYHO OHOJOTHIO : YYEOHHMK JJIs
YHUBEPCUTETOB MO OMOJOTUYECKUM CIlenuanbHOCTIM. M31. 4-e, mepepad. u
nomn. / Crep. uza., nepened. ¢ uza. 2005 r. Mocksa : Anwsiae, 2015. 494 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:776847&theme=FEFU
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HNzn-Bo BI'Y, 2008. 64 C. — Pexxum JOCTyIIA:
http://window.edu.ru/resource/497/65497

2. Pazun C.B., beictpuniknii A.A. XpomaTHH: yIMakOoBaHHBIA TreHOM. MoOCKBa :
BMHOM. JlaGopatopus 3Hauuii, 2009. 176 c. — Pexum pgocryna:
http://window.edu.ru/resource/331/65331
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YHUBEPCUTETA, 2006. 80 C.
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4. TokapeBa H.A. CTBOJOBBIE KJIETKH: B MOTOHE 3a XHUMepaMu // DKOJOTus U
JKH3Hb, 2005. Nel, c.67-74.
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HHNU buomenxum PAMH, 2000.

6. 3aBap3un A.A., XapazoBa A./l., MonutBun M.H. Buonorus kierku: ooOias
nuroiorus. C-I16 : U3a. CII6 y-Ta, 1992. 320 c.

7. IMarpymes JI.U. Dkcnpeccust renoB. Mocksa : Hayka, 2000. 527 c.

8. AnucumoB A.Il. KierouHoe pa3MHOXKEHHE M COMaTHYeCKas IMOJUIUIOWIUS B
TKaHSAX OPIOXOHOTHUX MOJUTFOCKOB: 0030p. VI. OOmme 3aKOHOMEPHOCTH
npoiudepanuu 1 SHI0penpoayKIuu kietok // Luromorus, 1999. T. 41, Ne 1.
C. 23-31.

9. AuucumoB A.Il. KierouHoe pa3MHOXKEHHE M COMAaTHYECKas IMOJIUIUIOWIUS B
TKaHsIX OproXoHOTHX MOJUTIOCKOB: 0030p. VII. ComaTudeckas moauruionus
kak Mmopdorenernyeckuii pakrop // Llutonorus, 1999. T. 41, Ne 1. C. 32-309.

10. Enudanoa O.U., Tepckux B.B., [lonynoBckuii B.A. Tlokosiuecs KIeTKH.
Mocksa : Hayka, 1983.

11. 3aBap3un A.A. Cunre3 JJHK u kxuHeTHKa KIETOYHBIX TOMYJISIUNA B

OoHTOreHe3e MilekonuTaromux. Jlenunrpaa : Hayka, 1967. 195 c.

http://lib.dvfu.ru:8080/lib/item?id=chamo0:68390&theme=FEFU

12. Knerounoe pa3MHOXeHHE U mporecchl auddepennunanuu (mod pexa. Joumaya
A K)). Jlenunrpan : Hayka, 1983. 248c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:112683&theme=FEFU

13. Kopotkosa I'.Il. Perenepanus xuBotHbix. CII6 : M3a-Bo CIIO6 yH-Ta, 1997.
480 c.

14. Yennos 10.C. Beenenue B KJIeTOUHYIO OHMOJIOTHIO; 001Iast IuTosIorHs. MockBa
: Usn-Bo UKII Axkamemkrura, 2004. 494 c. U3n-Bo Anwsuc, 2015. 494 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:6518&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:776847 &theme=FEFU
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15. Anisimov A.P. Endopolyploidy...// Cell Biol. Intern., 2005. Ne 29. P. 993-
1004.

16. Cell cycle control (Eds: Hutchison C.,Glover D.M.). New York : Oxford Univ.
Press, 1995. 304 p.

17. Nasmyth K. Evolution of the cell cycle // Phil. Trans. R. Soc. Lond. B. 1995.
Vol. 349. P. 271-281.

Ilepeyennb pecypcoB HH(POPMAIUOHHO-TEJIEKOMMYHUKANIMOHHOM CEeTH

«AHTepHET»
1. http://molbiol.ru/ - DnexkTpoHHBIH pecypc IO MOJCKYJISPHOM
OMOJIOTHH;
2. http://humbio.ru/humbio/cytology/00000d33.htm - baza 3nHaHmii mo

OuoJjiorny 4yeiaoBeka. buonorus KIJICTKH,

3. http://biology-of-cell.narod.ru/ - DnekTpoHHBIH pecypc 1o buonornn

KJIETKU,

4, http://webembryo.narod.ru/cel_biol.htm - DaekTpoHHBI pecypc 1O

KJIETOYHOU OMOJIOTHH.

5. http://molbiol.ru/ - »sHeKTpOHHBIH pecypc MO MOJCKYJISPHOM
OHMOJIOTHH,

6. http://elibrary.ru/ - HayuHast 37eKTpOHHAsE OMOIMOTEKA,;

7. http://window.edu.ru/resource/881/74881 - KabGasa H.B., KaOasu

O.C. buomnorusa kietku. Moaynp 1 nucuurnasl "OOmas 6uonorus”. - Maiikomn:

N3n-Bo Anpirerickoro rocynusepcurera, 2011. - 50 c.

8. http://window.edu.ru/resource/457/59457 - Mamkuna  O.C,,
JlaBnuuckuii A.B. ILlutonornyeckoe W3y4€HUE PACTUTEIBHBIX W KHUBOTHBIX
KIeTOK: YdebHoe mocobue mo kypcey "uromorus". - Bopouex: Uzn-Bo BI'Y,
2005. - 79 c.

18



http://molbiol.ru/
http://humbio.ru/humbio/cytology/00000d33.htm
http://biology-of-cell.narod.ru/
http://webembryo.narod.ru/cel_biol.htm
http://molbiol.ru/
http://elibrary.ru/
http://window.edu.ru/resource/881/74881
http://window.edu.ru/resource/457/59457

JIAJITbHEBOCTOUYHbIN ®EJIEPAJIbHBI YHUBEPCUTET

Pabouas nporpamma yueOHoH aucumminHbl «Penponykims v qudhepeHInpoBKa KISTOKY
Paspaborurku: npod. AHucuMoB | UaenTuduKamoHHbIH HOMEp: KoHTposbHbIN 3K3EMIUIAP HAXOMUTCS Ha Jucr 19 u3
AL, nouenTt AHECHMOBa A.A. PITY[...(98)-06.03.01-51.B./1B.9.1-2016 kadenpe KICTOYHOH OHOIOTUH H TeHETHKH

9. http://window.edu.ru/resource/331/65331 - Pasun C.B., BeicTpuiikmii

A.A. XpoMatuH: ynakoBaHHbId TeHoM. - M.: BUHOM. JlaGoparopusi 3HaHuid,
2009. - 176 c.
10. http://www.biologie.uni-hamburg.de/b-online/e04/04.htm -

Pacturensubie kiaeTku U TkaHUu. COOpPHHMK cTaTed MO IUTOJOTUM U THUCTOJIOTHH
pactenuii. Mmmroctpanuu 1 MUKpogoTorpaduu pa3audHbIX TKaHEH U MPOIECCOB.

11. http://www.cytochemistry.net/Cell-biology/ - Llutonorus: kieTouHbie

OpraHCJLIbI.

Ilepeyenb nHGOPMALMOHHBIX TEXHOJIOTHI H
NMPOrpaMMHOI0 o0ecneYeHus

1. Tlpu ocymiecTBIeHUM 00pa30BaTEIBLHOTO  MpOIECcCa  CTYACHTHI
UCIOJB3YIOT mporpammHoe obecrmeucHue: MicrosoftOffice (Access, Excel,
PowerPoint, Word u ap.), anekrpoHHbie pecypcsl caiita JIBOY, rmrouas DbC
JIBDY.

2. Hayunas onextponnas Oubnuoreka €LIBRARY, anexkTponHO-
OubnuoTedyHass cucTeMa wu3gaTeNnbcTBa «JIaHbY, dJEKTpoHHas OuOIMOTEKa
"Koncynprant cryaenta", wundopmaruonnas cucrema "EJIMHOE OKHO"
JOCTyIa K 00pa3oBaTelbHBIM pecypcaM JIOCTYI K AJIEKTPOHHOMY 3aKa3y KHHT B

oubmmoreke [IBOY.

VI. METOAUYECKHUE YKA3AHUS 110 OCBOEHUIO JUCHUIIJINHBI

B nporecce u3ydenus nucumiuinabl «Penpoaykuus u mxkuddepeHumpoBKa
KJIETOK» IpeaiaraloTcs pa3HOOOpa3Hble METOJIBI U CPEICTBA OCBOCHUSI y4€OHOTO
collepKaHus: JeKUUH, JadopaTopHble pabOThl, NPAKTUYECKUE 3aAHITHS,

CaMOCTOATCIIbHAA pa60Ta CTYACHTOB.
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Jlekunu

Jleknusi — ocHOBHasi akTUBHasi ¢opMa ayJUTOPHBIX 3aHATUN, Pa3bICHEHUS
OCHOBOIIOJIAraloIMX TEOPETUUECKUX Pa3/ieloB OMOJIOTUHU, KOTOpas Mpeanosaraet
VHTCHCUBHYIO  YMCTBEHHYIO  JI€STEIBHOCTh  CTyAEHTAa. JIeKuuss  HOCHUT
II03HABaTEIIbHbIN, Pa3BUBAIOLINN, BOCIUTATENbHBIA U OPraHU3YIOLIMNA XapaKTep.
KOHCHEKT JeKInii MOMOTaeT yCBOUTh TEOPETUYECKUN MaTepuan JUCUUILIAHBIL.
[Ipu cnymanuu JIEKIMU HAJI0 KOHCIIEKTUPOBAThH €€ pyOpUKAIIUIO, TEPMHUHOJIOTHIO,
KJIIOUEBBIE CJIOBa, OmpezeseHus, QopmMmyinbl, Tpaduueckue cxembl. KoHcmekT
SBJIIETCSI TOJIE3HBIM, KOT/Ia OH MUILETCS CAMUM CTYJIEHTOM. MOXKHO pa3paboTaTh
COOCTBEHHYIO CXEeMy COKpaileHus cioB. HazBanue Ttem, maparpadoB MOMXKHO
BBIICIATH LIBETHBIMU MapKEpaMH.

[Ipu gomarineit paboTe ¢ KOHCIIEKTOM JIEKIIMIT HEOOXOJAMMO HCIIOIh30BATh
OCHOBHOM YYEOHMK M JIOMOJHHUTENIbHYIO JINTEPATypy, KOTOPbIE PEKOMEHIOBAHBI
no JaHHoW nucuuiuiiHe. VIMEHHO Takasi cepbe3Has paboTa CTyJeHTa C
JIEKLIMOHHBIM MaTE€PHUaJIOM II03BOJIIET JOCTUYh €MY YCIIEXOB B OBJIAJACHUU
HOBBIMU 3HAHUSAMU.

[Ipu u3nOXKEHUU JIEKIIMOHHOTO Kypca B KadecTBE (POPM HHTEPAKTHBHOTO
OOy4YeHHS UCIIOJIB3YIOTCS: JIEKIHsI-0ecena, JTeKIUsI-BU3yaau3alus, JIeKIus mpecc-
KOH(epeHIHs, KOTOpble CTPOsTCS Ha 0a3e MPEAIIeCTBYIOMUX 3HAHUW U B
CMEXHBIX JUCHUIUIMHAX. J[ns  wmrocTpamuu — cimoBecHOW — WH(pOpMaIuu
MPUMEHSIOTCS TIPE3EHTAllu, WHTEPAKTUBHAs JOCKa, TabmuIibl, cxeMbl. [lo xomy
U3JI0KCHUS JIEKIIMOHHOTO MaTepuaia CTaBATCS MPOOJEMHBIE U MPOBOIUPYIOIIHE
BOIIPOCHI, BKJIFOYAOTCS 3JIEMEHTHI JUCKYCCHUH.

Jlekuus-Busyaausanus. YTeHue JeKIUU COMPOBOKIAETCI KOMIIBIOTEPHOU
npe3eHTalue ¢ 0a30BbIMM TEKCTaMH (3arojIOBKH, (POPMYIUPOBKH, KIIHOUYEBHIC
CJI0Ba u TEPMUHBI), WIUTIOCTPALASIMU MHUKPOCKOTIMYECKUX 51

YIBTPAMHUKPOCKOIINYCCKUX I/1306pa)KCHI/II\/’I KJICTOK U TKaHCﬁ, pUCOBAHUCM CXCM U
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HamyMcaHueM (QopMysl Ha WHTEPAKTHUBHOM JIOCKE, MPOU3BOIAUTCS JEMOHCTpALIUS
HArJISIIHBIX  TaONMUIl W CJAiJoB, YTO CIOCOOCTBYET JIy4IIeMy BOCIHPHUSITHUIO
u3jaraeMoro Marepuana. Jlekmus - Bu3yanuzaluu TpeOyeT omnpeaeaeHHbIX
HaBBIKOB — CJIOBECHOE€ H3JI0KEHUE MaTrepuajia JOJDKHO CONPOBOXKAATbCA U
coueTarbcs C BU3yaJdbHOU (dopmoil. MHbopmaius, u3nokeHHass B BUAEC CXEM,
TaONuI, CilaiaoB, MO3BOJSIET (OpMUpOBaThH MPOOJEMHBIE BOMPOCHI U
CIOCOOCTBYET  Pa3BUTHIO  MPOPECCHOHATBHOTO  MBIIUIICHUS  OYAyIIuX
CIICLIMAJIMCTOB.

Jlekuus-0ecena — «IManor ¢ ayIuTOPUEN» — SABISIETCS PACIPOCTPAHEHHOU
dbopMOll MHTEPAKTUBHOTO OOYYEHHUS U TO3BOJISIET HEMOCPEICTBEHHO BOBJICKATH
CTYJICHTOB B y4€OHBI! MPOIIECC, TaK KaK CO3/1aeT MPSIMOM KOHTAKT MPENogaBaTelis
c aynuTopuen. Takol KOHTAKT JOCTUTACTCS MO XOJy JIEKIIMH, KOrJa CTyJACHTaM
3a/Ial0TCSL BOIPOCHI MPOOJIEMHOI0, MPOBOLMPYIOMIETO WM HHPOPMAIMOHHOTO
XapakTepa WM KOrja CTyJEHTaM CaMUM MpEJIaraeTcs 3aaaBaTb  BOMPOCHI.
Bomnpockl mnpennararotcsi Bced ayauTOpPUH, W JIIOOOM M3 CTYJIEHTOB MOXET
MPEUIOKNATH CBOM OTBET, IPYTOM MOXKET €ro JOMOIHUTH. [Ipu 3TOM OT nekuuu K
JIEKIAHN BBISBIISIIOTCS. AKTUBHBIE M MACCHUBHBIE CTYJCHTHI, MPENOAABATENbL IO
BO3MO>KHOCTH aKTUBU3UPYET CTYACHTOB, KOTOPbIC HE YYaCTBYIOT B paboTe. Takas
dbopma JIeKIIMU T03BOJISIET BOBJIEYb BCEX CTYACHTOB B pabOTY, aKTUBU3UPOBATH UX
BHUMaHUE, MBIIIUICHUE, MMOJYYUTh KOJIJIEKTUBHBINA OIBIT, HAYYUTHCS (POPMUPOBATH
Boripockl. [IpenmyiecTBo Jiekiuu-0eceapl COCTOMT B TOM, YTO OHa IO3BOJISET
MpUBJIEKaTh BHHUMAaHWE CTYJCHTOB K HauOoJiee BaXXKHBIM BOIPOCAM TEMBHI,
OTPEICIISITh COJICP’)KAHUE U TEMIT U3JI0KEHUST y4UeOHOro MaTepuara.

Jlexknus npecc-koHdepennus. [IpenogaBarens nenaetr KpaTkoe (TE3UCHOE)
coobmienue. CTyIeHTHI 3aJ1al0T BOTIPOCHI, HA KOTOPBIE OTBEUAIOT MPEMOIaBaTeh U
JIpyTrue CTyAeHThl. Ha OCHOBE BOIPOCOB M OTBETOB Pa3BEPTHIBACTCS TBOPYECKAs

JIUCKYCCHSL.
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IMpakTnyeckne 3aHATUSA

JlaGopaTtopuble (M mnpakTH4yeckue) padoTbl. JlaGopaTopHble pPadbOTHI
MOBBIIIAIOT KayeCcTBO OOYYEHUs, CIMOCOOCTBYIOT pa3BUTHUIO IO3HABATEIbHOM
aKTUBHOCTH Y CTYJEHTOB, HX JIOTHYECKOTO MBIIUICHUS U TBOPYECKOM
CaMOCTOSATENIbHOCTH. B mpoliecce  BBIMOMHEHUS — JIAOOPATOPHBIX  padoT
yIayOJsitoTCslT U KOHKPETU3UPYIOTCS TEOPETUUYECKHUE 3HAHUS, BBIpaOaThIBACTCS
yMEHUE TPUMEHSATh WX Ha mpakTtuke. l[IpuoOperaroTcs HaBBIKM pPadOTHI C
MUKpPOCKOIIAMH UM aHAJIUTHYECKUMU mpubopamu. Bce 3T0 mo3BossieT riay0xke
MOHATh  MEXAHU3Mbl  KJIETOYHOM  penpoAyKiuu u  JudPepeHIIMpOBKH.
DopMUpyrOTCA HaBBIKU Hay4YHO-HMCCJIEA0BATEIbCKOM paboThI u

HpO(i)eCCI/IOHaJIBHBIC KOMIICTCHIIUH.

KostokBuymbl. KoiiokBuyM (M0 UTOraM JadOpaTOPHBIX M MPAKTHUECKUX
paboT) — KOJUIEKTHBHasE Qopma pacCMOTPEHUS U 3aKpeIieHUs Y4eOHOTo
Matepuana. KolmokBUyMbl SIBISIOTCS OJAHUM U3 BUAOB NPAKTUYECKHUX 3aHSATHUH,
NpeAHa3HAYEHHBIX [JIs YIIyOJIeHHOTrO HW3YyYEHMs] AMCIUIUIMHBI, TPOBOJATCS B
MHTEpPaKTUBHOM pexxume. Ha 3aHATHSIX MO TeMe KOJUIOKBUYMa pa3OHuparoTcs
BOIIPOCHI, W 3aT€M BMECTE€ C MpernojaBaTelieM MNPOBOJUTCA HUX OOCYXIEHUE,
KOTOpPOE HAMPABIICHO Ha 3aKpervieHue Marepuana, OpMHUpPOBAHUE HABBIKOB BECTH
MOJIEMHUKY, Pa3BUTHUE CAMOCTOSITEIbHOCTU W KPUTHUYHOCTH MBIIIJICHUS, Ha
CIIOCOOHOCTh  CTYACHTOB OPHEHTHUPOBATHCS B OOJBIIUX HHPOPMALIMOHHBIX
MOTOKaX, BbIpa0aThIBaTh U OTCTAaUBATh COOCTBEHHYIO MO3UIMIO MO MPOOIEMHBIM
BOIIPOCAM YYEOHOU TUCUUIITAHBI.

B kadecTBe METOJIOB HMHTEPAKTUBHOTO OOY4Y€HHUsS Ha KOJUIOKBHyMax

UCIIOJIBL3YIOTCS: pa3BepHyTas Oecena, TUCIyT, pecc-KoH(EepeHITHSI.
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MeTtoanuyeckue yKa3zaHus 10 padore ¢ JJUTepaTypou

1. Hayo cocTtaBUTh NEpBOHAYAIBHBIN CIIUCOK UCTOYHUKOB. OCHOBON MOXKET
CTaTh CIIHCOK JUTEPATYPbI, PEKOMEHIOBAHHBIA B paboueil mporpamme Kypca. s
ynoocTBa pabOTBl MOXHO COCTaBUTh COOCTBEHHYIO KapTOTEKy OTOOpaHHBIX
UCTOYHUKOB ((hamMuiusi aBTOPOB, 3arjaBUe, XapaKTEPUCTUKU H3JaHUS) B BUJE
pabouero ¢aiina B kommeiorepe. Takas kKapToTeka UMEeT IPEUMYIIECTBO, T.K. OHa
MO3BOJISIET JOOABISATH NUCTOYHUKH, 3aMEHATh 110 HEOOXOAMMOCTH OJIHH Ha JPYTHeE,
[lepBoHaYaJIbHBIA ~ CIHCOK  JINTEPATypbl MOKHO  JOMNOJHUTH, HUCHOJIb3Ys
ANIEKTPOHHBIN KaTajor Oouonuoreku [[BOY.

2. Pabotas c nutepaTypodl Mo TOM WM JIPYrod Teme, Hajgo0 HE TOJIbKO
POYUTaTh, HO M YCBOUTb METOJ €€ HM3Y4YEHUs: cJenaTb KPaTKUi KOHCIIEKT,
QITOPUTM, CXEMY MPOYUTAHHOTO MaTEpuia, YTO MO3BOJIAET OBICTPEE €ro MOHSTH,

3anoMHHUTE. He PEKOMCHAYCTCS JOCIOBHO IICPCIIUCBIBATD TCKCT.

Vil. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
AN CIUIIJIMHBI

1. Ayautopus c MyJbTUMEAUNHBIM OOECIIEUEHUEM U WHTEPAKTHUBHOM
JIOCKOM.

2. YyeOHas 1aboparopusi, CHaO)KeHHasi IEPCOHATbHBIMU MUKPOCKOIIAMH.

3. Komnekiuu MHUKpPOCKONMUYECKUX MpernaparoB, paauoaBTOrpadoB Mo
pPENpONYKIIMK  KJIETOK, O3JEKTPOHOTpaMMBbI,  aTjachl, TaOJMIbl,  CIIAW]IbI,
KOMITbIOTEPHBIE MTPE3CHTALINH.

4. JIns OTHENbHBIX TEM HCHOJB3YIOTCS CHEeUUATM3UPOBAHHBIE Y4eOHO-
Hay4YHbIE JJA0OPATOPUU: THUCTOJIOTUYECKOTO aHaIN3a, ONTUYECKOH MHUKPOCKOIHUH,

KYJbTUBHUPOBAHHA KICTOK U TKaHEH.
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A.TL., nouent Anncumona A.A.

5. HCHOHB?)yeTC}I Hay49YHOC 060py,Z[0BaHI/I€I MHUKPOCKOIIbI JIIOMHHCCIICHTHBIC,

OPOTOYHBIM  HUTODIIOOPUMETP, HHCTPYMEHTAapUi  IPOOONOATOTOBKU  JUIS

MPOTOYHOUM HUTODIIOOPOMETPUH KIETOK.

/1

HaunmenoBanue 000pya0BaHHBIX
IOMEIIECHUN U IIOMCIICHUN I
CaMOCTOSITENTLHOUW PabOThI C YKa3aHHEM
ajpeca

[lepeyeHb 0OCHOBHOTO 0060pPYIOBAHUS

690922, [Ipumopckuii Kpai, T.
BnaguBoctok, o. Pycckuii, . Asikc,
kamnyc JIBOY, kopnyc L, ayn. L707.

Jlaboparopus Manoro npakTUKyma:
Mynbrumenniiaeiid ipoekTop Sanyo XGA — 1
IT.; iepeHocHoi a3xpan Draper Consul — 1
IIT; HOYTOYK.

690922, ITpumopckuil Kpaii, T.
Brnanuoctok, 0. Pycckuii, . Askc,
kamnyc JIBOY, kopnyc L, ayn. L708

Jlaboparopus Manoro npakTUKyma:
Mynbrumenuiiabiid ipoekTop Sanyo XGA — 1
1IT.; IepeHocHoi axpan Draper Consul — 1
IT.; HOyTOYK; CTy/ieH4ecKre MUKPOCKOIIbI
AxioStar — 12 mir.; Habop MukponpenapaTo
110 ITUTOJIOTUH, TUCTOJIOTHH U SMOPUOIIOTHH;
Harnsaueiii MmaTepuan (Tabauibl, MyJIsSDKU U
Jp.) IO UIMMYHOJIOTHH, ITUTOJIOTHH,
THCTOJIOTUH U SMOPHOIOTHN; XOJOAMIEHUK
JUIsl XpaHeHus npo0 — 1 mrT.

690095, TIpumopckuii kpaii, T.
BnamuBocrok, yn. OxtsaOpsckas, 1. 27,
ayn. 431

JlaBoparopust MOJIEKYJISIPHOTO U
LIATOJIOTUYECKOTO aHAIN3a:

MUKpOCKOIIBI HCCIIE0BATENbCKUE U
JrOMuHecHeHTHBIe (Zeiss AxiolmagerAl,
Jlomo JIOMAM N3, Jlomo MBU) — 5 mit.;
KondoxansHsrit Mukpockon Zeiss LSM 700 —
1 trr.; Poranonusiii MukpoTom Microm
HM360 — 1 mrt.; Oxcionomerp MOMartuk —
1 wr.; IlepcoHamBbHBIE KOMITBIOTEPHI CO
CHEIHaJIbHBIM POrPpaMMHBIM 00€CIIeYeHuEM
— 2 mr.; YasrpamukpoTtom Leica EM FC6 — 1
1IT.; 3aMOPaKMBAIOIINK MUKPOTOM — | 1mIT.;
KunxoctHoit xpomatorpad BioRAd
DuoFlow — 2 mit.; Mukporeatpudyra
Eppendorf Minispin — 1 wt.; Ammudukarop
Eppendorf MasterCycler — 1 mir.;
Criexktpodoromerp Shimadzu BioSpecMini —
| wT.; MynbpTHBOPTEKCHI — 2 HIT., POTATOPHI —
2 wit.; Buckosumetp ThermoScientific — 1
IIT.; MAarHUTHAs Memanka — 1 mr.;
Tpancumomuuarop — 1 mr.;
dotoobopynoBaHue; XOJIOIUIBLHUK JIJIs
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xpanenus npod — 1 mrt.; Cocyasl [Jroapa — 2
mit.; ["a3oBblit ananmuzarop — 1 mr.; Habop
JI03aTOPOB.

690095, TIpumopckuii kpaif, T.
BnaguBoctok, yin. OktsOpbckas, 1. 27,
ayn. 421

JlaGopaTopus KyJIbTypbl KJIETOK:
KondoxanpHsrit Mukpockon Zeiss LSM 500 —
1 mT.; IHBEpTUPOBAaHHBIN JTIOMUHECLHEHTHBIN
mukpockomn Zeiss AxioObserver — 1 wir.;
Mukpomanumnymisrop Eppendorf — 1 mr.;
MynbTHrazossiii nakybaTop Nuaire NU-
4950E — 1 w.; Tepmocrat Binder — 1 mir.;
Cymmbasiii mkad Binder — 1 mr.;
Llentpugyra Eppendorf 5810R — 1 mit.;
Mununentpudyra Eppendofr Minispin — 1
wt.; Microunuku 6ecniepeOoiHOrO MUTaHus
Ha 12 u 15 kBt APC 1 Symmetra — 2 mr.;
JaMHUHAPHBIA O0KC — 1 mT.; ABTOKIIaB
Tuttnauer 2340 MK — 1 mr.; OuncTurensb
Boal Menuana @unstp YBOU — 1 mit.;
[porounstit mutodryopumerp BD Accuri C6
— 1 wt.; Maruuthas memanka MSN — 1 mir.;
Becel anextponnsie — 1 mt.; Habop
nosaropos, pH-metp Sartorius PP-20 — 1 .
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Ipuioxenue 1

MMHHCTEPCTBO OBPA30BAHUS 1 HAYKHU POCCHUHCKOM ®EJIEPALIMN
denepanbHOE TOCYIaPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUE
BBICIIIET0 00pa30BaHuUs

«/{aibHEeBOCTOUYHBIN (peaepabHbIA YHUBEPCUTET)
(ABDY)

IHIKOJIA ECTECTBEHHBIX HAYK

YYEBHO-METOANYECKOE OBECIIEYEHHUE
CAMOCTOSTEJIBHON PABOThI OBYYAIOIIUXCS

no aucuumuinie «Penpoaykuus u nuddepeHunpoBKa KIETOK»

Hanpasnenue noarorosku —06.03.01 «buonorus»
dopma MoAroTOBKH OYHAs

Baanusoctok
2017

26




JIAJITbHEBOCTOUYHbIN ®EJIEPAJIbHBI YHUBEPCUTET

Pabouas nporpamma yueOHoH aucumminHbl «Penponykims v qudhepeHInpoBKa KISTOKY
Paspaborurku: npod. AHucuMoB | UaenTuduKamoHHbIH HOMEp: KoHTposbHbIN 3K3EMIUIAP HAXOMUTCS Ha Jucr 27 u3
AL, nouenTt AHECHMOBa A.A. PITY[...(98)-06.03.01-51.B./1B.9.1-2016 kadenpe KICTOYHOH OHOIOTUH H TeHETHKH 53

CaMocTosaTenpHas paboTa CTy/IeHTa BKITIOYACT:

1) OMOIMOTEYHYIO WM JAOMAIIHIOW pabdoTy ¢ y4eOHOHM JHTepaTypord Hu
KOHCIIEKTOM JICKITHIA,

2) 3HAKOMCTBO C KIIFOYEBBIMH MOHOTpa(UsIMH, OTTUCKAMH, KCEPOKOTHSIMH
U TIEPUOJIMYECKUMU U3JIAHUSMH 10 OMOJIOTHU KJIETKU U KJIIETOYHOTO ITUKJIA,

3) MOATrOTOBKY K JIAOOPaTOPHBIM paboTaM U MPAKTHYCCKUM 3aHATHSIM,

4) cocraBlieHHE OTYETOB IO JIAOOPATOPHBIM paboTaM M TMPAKTUYECKUM
3aHATHUSM,

5) MONOJHHUTEIBHYIO PA0OTy ¢ MHUKpOIIpENapaTaMu B J1aOOpaTopHH,

6) MOATrOTOBKY K TECTUPOBAHHIO M SK3aMEHY.

[TopsimoK BBITIOTHEHUSI CAMOCTOSTEIBHON PabOThl ydaluecs OMpeemsioT
camu.

KoHTposb pe3yspTaToOB CaMOCTOSITEIbHONW PaOOThI OCYIIECTBISIETCS B XOJI€
MIPOBEICHUS] TECTUPOBAHUHN U OTUETOB.

Bompocet u  3amaHus Uil TPOBEACHHUS  TEKYIIETO  KOHTPOJA M
MIPOMEKYTOUYHOM aTTECTAllMU M0 UTOTaM OCBOCHHUS JWCUIUIUIMHBI BBITEKAIOT U3

TCMATHYCCKOI'O COACPIKAHNA JUCHUIIIIMHBI K IIPUBCICHBI HUKC.
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IInan-rpa¢guk BHINOJHEHUSA CAMOCTOSATEIbHOM Pa0oThI 0 JUCHUIIMHE
«Penpoaykuus 4 1M pepeHuMpPoOBKA KIETOK»

Ne Jara/cpoxn Bun camocTosiTe1bHOM IIpumepHubie | PopMa KOHTPOJIA
/| BBINOJHEHUs padoTsI HOPMBbI
BpPEeMeHHU Ha
BBITIOJTHEHH €

1 1 Henens Pabora ¢ nmuTepatypoii u 2 yaca Pabora Ha

KOHCIICKTOM JICKITUH. MIPAKTUYCCKOM 3aHATHH,
YCTHBIN OTBET.

2 2 Henesl Pabora ¢ nmutepatypoii u 2 yaca Pabora Ha
KOHCIICKTOM JICKITHH. MPAKTHYECKOM 3aHSITHH,
IToaroroska k YCTHBIA OTBET.
J1a00pPaTOpPHOMY U
MIPaKTUYECKOMY 3aHSATHIO,
BKJIIO4asi ohopMIIEeHHE OTYETA.

3 3 Henens Pabora ¢ nmutepatypoii u 2 yaca Pabora Ha
KOHCIICKTOM JICKITHH. MIPAKTHYECKOM 3aHSITHH,
IloaroroBka k MMMCbMCHHBIM OTYET,
J1a00pPaTOpHOMY U YCTHBIH OTBET.
MIPaKTUYECKOMY 3aHSATHIO,
BKJIIO4asi ohopMIICHHE OTYETA.

4 4 Henenst Pabora ¢ nmuTepatypoii u 2 yaca Pabora Ha
KOHCIIEKTOM JICKITUH. MPAKTHYECKOM 3aHSITHH,
IloaroroBka k MMMCbMCHHBIM OTYET,
n1abopaTOpHOMY U YCTHBIA OTBET.
MIPaKTUYECKOMY 3aHSTHIO,
BKJIIO4asi ohopMIIEeHHE OTYETA.

5 5 Henens Pabora ¢ nmutepatypoii u 2 yaca Pabora Ha
KOHCIICKTOM JICKITHH. MPAKTHYECKOM 3aHSITHH,
IloaroroBka k IMMCbMEHHBIN OTYET,
n1ab0paTOpPHOMY U YCTHBIA OTBET.
MIPaKTUYECKOMY 3aHSTHIO,
BKJIO4asi ohopMIIEHHE OTYETA.

6 6 Henens Pabora ¢ nmutepatypoii u 2 yaca Pabora Ha
KOHCIICKTOM J'ICKIH/II\/’I. MPAKTUYCCKOM 3aHATHH,
IToaroroBka k NHUCHbMEHHBIN OTYET,
J1a00paTOpPHOMY H YCTHBIA OTBET.
IPAKTUYECKOMY 3aHATHIO,
BKITIOYast 0pOpMIICHHE OTUETA.

7 7 Henmens Pabota ¢ muteparypoii u 2 yaca Pabora na
KOHCIICKTOM J'ICKIH/II\/’I. MPAKTUYCCKOM 3aHATHH,
IToaroroBka k NHUCHbMEHHBIN OTYET,
J1a00paTOpPHOMY H YCTHBIA OTBET.
IPAKTUYECKOMY 3aHATHIO,
BKITIOYast 0pOpMIICHHE OTUETA.

8 8 nemens Pabora ¢ nmutepaTypoii U 2 yaca Pabora Ha
KOHCIICKTOM J'ICKIH/II\/’I. MPAKTUYCCKOM 3aHATHH,
IToaroroBka k MHUCHhMECHHBIN OTYET,
1n1200paTOPHOMY U YCTHBIN OTBET.
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MNPaAKTUYCCKOMY 3aHATHIO,

BKJII04asg opopMIICHHE OTUETA.

9 9 Henens Pabota ¢ nuteparypoii u 2 qaca Pabora Ha
KOHCIICKTOM JICKITUH. MIPAKTUYECKOM 3aHATHH,
IToaroroBka k MMCbMEHHBINA OTYET,
1a00pPaTOpHOMY U YCTHBIH OTBET.
MIPaKTUYECKOMY 3aHSATHIO,
BKJIFOUast opopMIIEHUE OTYeTA.

10 10 Hemens Pabora ¢ nmutepatypoii u 2 yaca Pabora Ha
KOHCIICKTOM JICKITUH. MIPAKTUYCCKOM 3aHATHH,
IToaroroBka k MMCbMEHHBINA OTYET,
J1a00pPaTOpHOMY U YCTHBIHN OTBET.
MIPaKTUYECKOMY 3aHSATHIO,
BKJTIO4ast 0popMIICHHE OTUETA.

11 11 Henens Pabora ¢ nmutepatypoii u 2 4yaca Pabora Ha
KOHCIICKTOM JICKITHH. MIPAKTHYECKOM 3aHITHH,
IloaroroBka k MMMCbMCHHBIM OTYET,
J1a00pPaTOpPHOMY U YCTHBIH OTBET.
MIPaKTUYECKOMY 3aHSATHIO,
BKJTI04ast 0popMIICHHE OTUETA.

12 12 nenens Pabota ¢ nuTeparypoii u 2 qaca Pabora Ha
KOHCIICKTOM JICKITHH. MPAKTHYECKOM 3aHITHH,
IloaroroBka k MMMCbMCHHBIM OTYET,
J1a00pPaTOpHOMY U YCTHBIH OTBET.
MIPaKTUYECKOMY 3aHSTHIO,
BKJTIOYast 0popMIICHHE OTUETA.

13 13 Henens Pabora ¢ nmutepatypoii u 2 yaca Pabora Ha
KOHCIICKTOM JICKITHH. MPAKTHYECKOM 3aHITHH,
IloaroroBka k IMMCbMEHHBIN OTYET,
n1abopaTOpHOMY U YCTHBIA OTBET.
MIPaKTUYECKOMY 3aHSTHIO,
BKITIOYast 0popMIICHHE OTUETA.

14 14 nenens Pabota ¢ nuTeparypoii u 2 qaca Pabora Ha
KOHCIICKTOM JICKITHH. MPAKTHYECKOM 3aHITHH,
IloaroroBka k IMMCbMCHHBIN OTYET,
n1abopaTOpHOMY U YCTHBIA OTBET.
NPAKTUYECKOMY 3aHATHIO,
BKITIOYast 0pOpMIICHHE OTUETA.

15 15 menenst Pabota ¢ muteparypoii u 2 yaca Pabora na
KOHCIICKTOM HeKHHﬁ. MNPAKTUYCCKOM 3aHATHUH,
IToaroroBka k NHUCHbMEHHBIN OTYET,
J1a00paTOpPHOMY H YCTHBIA OTBET.
IPAKTUYECKOMY 3aHATHIO,
BKITI04ast 0popMIICHHE OTUETA.

16 16 Henenst Pabora ¢ nmutepatypoii u 2 yaca Pabora Ha
KOHCIICKTOM HeKHHﬁ. MNPAKTUYCCKOM 3aHATHUH,
IToaroroBka k NHUCHbMEHHBIN OTYET,
J1a00paTOpPHOMY H YCTHBIA OTBET.
IPAKTUYECKOMY 3aHATHIO,
BKJIIOUast ohopMIIEHHE OTYETA.

17 17 menenst Pabota ¢ nmuTeparypoii u 2 yaca Pabora Ha
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KOHCIICKTOM HCKHHI;'I. MNPAKTUYCCKOM 3aHATHUH,
IToaroroska k MMCbMEHHBINA OTYET,
J1a00pPaTOpPHOMY U YCTHBIH OTBET.

MIPaKTUYECKOMY 3aHATHIO,
BKJII04asg opopMIICHHE OTUETA.

18 18 Henmens Pabora ¢ nmutepatypoii u 2 yaca Pabora Ha
KOHCIICKTOM JICKIUH. MPAKTUYECKOM 3aHITHH,
ITonroroBka k MHUCHMEHHBINA OTYET,
1a00pPaTOpPHOMY U YCTHBINA OTBET.

MIPaKTUYECKOMY 3aHATHIO,
BKJIIO4asg opopMIICHHE OTUETA.

Texymmi KOHTPOJIb pE3yabTaTOB CaMOCTOSITEIIbHON paboThI
OCYULIECTBJISIETCS. B XOJ€ MPOBEICHUS JIA0OPATOPHBIX PabOT M MPAKTUUECKUX
3aHATHH (TMCHbMEHHBIA OTYET, YCTHBIA OTBET), BO3MOXKHO TaKXe TECTHPOBAHHE.
Ha ocHOBaHMM 53THX pe3yJbTaTOB CTYJEHT TMOJY4aeT TEKYyIIUE OLEHKHU.
[IpomexxyTouHasi (cemecTpoBasi) arTecTalus MPOBOAUTCS B (opMe YCTHOTO
HK3aMEHa.

MeToanueckne yKa3aHus M0 NMOATOTOBKE K JJa00pPaTOPHBLIM padoTam u

UX BBINOJTHEHUIO

K maGoparopHbiM paboTam CTYIEHT MOJKEH MOIATOTOBUTHCA: MOBTOPUTH
JIEKLIMOHHBIN MaTepHual, IPOYUTATh HYKHBIM pa3/iesl 0 TEME B YUEOHUKE.

CryaeHTsl paboTalOT ¢ MUKPOCKONAaMH, KOJUIEKIUSIMH MHUKpPOIpENnaparos,
Ha0OPOM DJIEKTPOHOTPAMM, TaOJIUII U C aTJIacaMHu.

B nabopaTopuu TUCTOJIOTHYECKOTO aHajamn3a IPOU3BOAUTCS
npoOONOATrOTOBKA JJIsl MPOBEACHUSI TPOTOYHOU IUTOMETPHUH MPOJIUPEPUPYIOLTUX
TKaHell (reMonumda MOJUTIOCKOB, KJIETOYHAS KYJIbTYypa U Jp.).

B onrtuueckoi nmabopaTopuu MpPOBOASTCS HKCIEPUMEHTHI C MPUMEHEHUEM
[IPOTOYHOM LINTOMETPUH.

JIJist yCrienrHOTo BBIIOJIHEHMSI 3TUX PadoT CleayeT 3apaHee U3yUUTh TEOPHUIO

METO/I0B aBTOpaauorpaduu U MPOTOUYHON IUTOMETPHH.
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MeToanyeckue yKa3aHus 10 NOATOTOBKE K KOJJIOKBUyMaM

KonmokBuym  siBisieTcss  KOJUIGKTHMBHOW — (OpMOM  paccMOTpeHUs U
3aKpeIuIeHHs] y4eOHOro Marepuasna, K HEMY JOJDKHBI TOTOBUTHCS BCE CTYIIEHTHI.
KomnmokBuym mpoBoautcs B ¢opMe oOT4eTa Mo pe3yibraraM J1abopaToOpHOMN
(mpakTH4eCcKoit) paboThI U €r0 KOJUIEKTUBHOTO 00CYyx)aeHus ((popma pa3BepHyTOMH
Oecenpl, auciyTa, mnpecc-kKoH(pepeHnuu). Ha KakIplii KOJUIOKBHYM 3apaHee
OOBSBIIACTCS TEMa M MEPEUYEeHb BOMPOCOB MJisi YCTHBIX coobmieHuil. [lo Bcem
BOIIPOCAM HaJA0 MpopadOTaTh COOTBETCTBYIOIIMM MaTepuan U3 y4eOHHKa,
KOHCIIEKTA JICKIIMH, JOIOJHUTEIBHOW JIMTEPATYphl M  COOTBETCTBYIOLIEH
nabopatopHoir paboTel. CTyAeHTy mpejaraercs caeiaTh cooOmenne Ha 7-10
MuHyT. Ilocne cooOmieHuss mpenojaBatelb W CTYJIEHTHI 3aJal0T BOINPOCHl U
BBICTYTIAIOT C IOMOJIHEHUSIMU U KOMMEHTAPUSAMH.

OTBeThl Ha BOMPOCHI, BHICTYIUICHHS] U aKTUBHOCTh CTYJEHTOB Ha 3aHATHH

OLICHUBAIOTCS TEKYILEN OI[EHKOM.

MeToauveckue yKasaHus 1o padore ¢ JJuTepaTypou

Hano cocraButh mepBOHaYadbHBIA CIUCOK HCTOYHUKOB. OCHOBOM MOTYT
CTaTh CIIUCOK JUTEPATYpPbl, PEKOMEHIOBAHHBINA B paboueil mporpamme Kypca. s
yno0cTBa pabOThl MOXXHO COCTaBUTh COOCTBEHHYIO KapTOTEKy OTOOpaHHBIX
MCTOYHHUKOB ((hammiinsi aBTOpOB, 3arjiaBue, XapaKTepUCTUKW H3JaHUS) B BUJC
pabouero ¢aiina B komnbeloTepe. Takas KapToTeKka UMEET MPEUMYIIECTBO, T.K. OHA
MO3BOJISIET JOOABISATH HCTOYHUKHU, 3aMEHATh 0 HEOOXOAMMOCTH OJIHU Ha JAPYTHE,
youpatb Te, KOTOpbIE€ OKa3alUCh HE  COOTBETCTBYIOUIME  TEMaTHKE.
[lepBoHayaJIbHBI ~ CIIUCOK  JIMTEPATypbl MOKHO  JOMOJHUTH, HUCHOJb3YS
AJIIEKTPOHHBIN KaTajor oubnauoreku JJBOY.

PabGorast ¢ nutepaTrypod mo TOW WM JPYrol TeMe, HaI0 HE TOJIBKO

npo4YnuTarb, HO M YCBOUTb MCTOJ €€ H3YUCHHA: CACIIATb KpaTKI/Iﬁ KOHCIICKT,
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AITr'OpHUTM, CXCMY IIPOUYHUTAHHOI'O MATCPHJId, YTO ITO3BOJIACT 6I)ICTpee Cro IIOHATD,

3anoMHUTh. He PCKOMCHAYCTCA JOCJIOBHO IICPCIIUCHIBATH TCKCT.

3AJJAHUSA 1 BOITPOCHI IJ151 CAMOKOHTPOJIA, ITIOATI'OTOBKH K
TECTUPOBAHUAM U DK3AMEHY

3aganme 1.

N3yuuTh cocTosiHME MPOOJIeMbl PENPOAYKIIUU U U] PepeHITUPOBKU
KJIETOK B UCTOPUHM CO3/IaHMs KiaeTouHoM Teopuu (1m0 1953 r.). CocTaBUThH
XPOHOJIOTHIO OTKPBITHH, CBI3aHHBIX KJIETOUHOM Teopueil. OOBSICHUTH 3HAUCHHE
tpynoB T. llIsanna u M. lllneinena, poas P. Bupxosa.

B ueM nposiBUIICS pelanB TEOPUU CBOOOTHOTO KJIeTKoOOpa3oBanus B 20

BCKC. HOCJ’IGILCTBI/IH Kpu3uca I pOCCHﬁCKOﬁ T'CHCTHUKH U ITUTOJIOTHH.

PA3JIEJ 1. KJIETOYHBIN ITHUKJI

3ananme 2.

CocTaBUTh CXe€MY KJIETOYHOrO (MHTOTHYECKOro) nukia. OO03HauYuTh Ha
Helt gasel G1, S, G2, M u touku «check point» Beixona B GO, nuddepeHnmporky,
amnomnTo3.

CdopmynupoBath onpeiesieHue KJIeTOYHOTO (MUTOTUYECKOTO) IUKIIA.
3ananmue 3.

CocTaBuTh cxeMy NpoTOYHOTO nuTodIoopumMerpa. OOSICHUTH TPUHITUTIBI
METOJIOB OLCHKH KJIETOYHOI'0 LHKJIA C MOMOIIBI0 npoTouHo [{OM.
3ananue 4.

[lepeurciUTh OCHOBHBIE METOJIBI U MapKEPhl UMMYHOIIUTOXUMHUYECKOTO

HN3Yy4YCHUS KJIICTOYHOI'O IIUKJIA.
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3ajganmue 5.

[lepeunciIuTh OCHOBHBIE MPOLECCHI, CBA3AHHBIE C TOATOTOBKON K CHHTE3Y
JIHK B xnetouynom nukiie. OObACHUTH POJIb TUMUUH-KAHA3HI.
3ajganue 6.

CocraBuTh cxeMy onbiTa Teisiopa s JoKa3aTesbCcTBa
IIOJIYKOHCEPBAaTUBHOTO NpuHImna permukanuu JJHK.
3ananmue 7.

CocTaBUTh CXeMy MHOTOYPOBHEBOU (MEpapXUUYECKON) MOIENN
MOJMPETUIMKOHHOW OpraHu3alyy XpOMOCOMBI.

3aganue 8.

OObsicHUTH CyTh npaBuiia Jluma-ne-Papua.

3aganue 9.

OO0bsicHuTh poib TenoMepHoil cat/JHK. OTBeTuTh: mouemMy comaTudeckue

KIJIICTKH CTApPCIOT U YMHUPAIOT, @ CTBOJIOBBIC U PAKOBBIC — HCT.

3ananue 10.

OOBSICHUTB, KOTJIa U 3a4eM MPOUCXOIUT pernapatuBHbiii cunte3 JJHK. Uem
pasnuyaroTs omuOku u HapymeHus: cuare3a JJHK? Hazpats npuunHbl
noBpexaeHnil. OnpeaenuTs poJib HyKiiea3, MOJIUMEPa3 U JINra3 B pernapaTuBHOM

cunrese JHK.

3amanue 11.

CornacoBath (B Bujie rpaduka) IMHAMUKY ITPOU3BOJICTBA PUOOCOM,
TPAHCKPHIIIMK CTPYKTYPHBIX reHoB (cuHTe3a MPHK) u cunTe3a OekoB B

MHUTOTHUYCCKOM LUKIIC IT0O MAKCUMAJIbHBIM IIPOSABICHUAM 3THUX ITPOLCCCOB.
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3anauue 12.

JlaTh XapaKTepUCTHKY ypPOBHEH KOMIIAaKTH3aIl[MH XpOMaTHHA: HAapHCOBATH
CXEMBl, 0003HAYUTH TOJIIIUHY
COOTBETCTBYIOIIUX (PUOPHILI, OOBACHUTH POIIb ;. ,

Pa3IMIHBIX XPOMATHUHOBLIX OEJIKOB.

3ananue 13.

CocrtaButh cxemy (a3 MUTO3a, O0XapaKTEPHU30BaTh OCHOBHBIE COOBITHSI.
OOBSICHUT, MEXaHU3Mbl aHa(Pa3HOTO PACXOXKIEHUS XPOMOCOM, POJIb TyOyJIHH-

JUHCHHOBBIX 1 TY6YJ'II/IH-KI/IHG3I/IHOBI>IX B3aI/IMOI[€I>'ICTBI/II>JI.

PA3JIEJI 2. ITPOJIMPEPALIUA U JTUDPPEPEHIINPOBKA KJIETOK
BI'UCTOI'EHE3AX

3anauue 14.

[lepeuniciuth OCOOEHHOCTH TIEPBBIX MHUTOTHYECKUX IIUKJIOB 3UTOTHI.
OObsicHUTh UX MpUYUHBL. [10 JaHHBIM TAONHIIBI TOCTPOUTH MACIITAOMPOBAHHBIC
IIUKJIOTPaMMbl 5 00BEKTOB, CBe/sl OOIIYI0 TOUKY Ha Haudajge MuTo3a. OOBSCHUTD,

KOTJa ¥ 1mo4yemMy B Iukiie nossisercs Gl-nepuon.

OBBEKT T tGl tS t G2 tM
(MuH)
Hacexomoe Leptinotarsa 120 0 20 85 15
Mopckoii ex Strongilocentrotus 110 0 55 0 55
Mommock Lymnaea 83 0 22 21 40
Pri6a Misgurnus 30 0 5 10 15
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53

Pr16a Salmo 365 0 120 100 145
3anauue 15.
OnpenenuTh MOHSITUE CTBOJIOBBIX KJIETOK — OT HMOPUOHAIBHBIX [0

TKaHCBBbIX. OxapaKTepI/Il’»OBaTb rpagamnuro MMOTEHTHOCTEH CTBOJIOBBIX KJICTOK.

[TocTpouTh MUKIIOTPaMMBI KJIETOK pa3BuBaromierocs auddepona.

3ananue 16.

OHpCI[CHI/ITI) KJIETOYHBIN KJIICTOYHAas

nuddepon,

CY6HOHYJI$IHI/I$I, KJICTOYHAA IIOITYJIIOUs, TKaHb. CI[GJ'IaTB PUCYHKH-CXCMBI.

ITOHATHA. KJIOH,

3ananue 17.

[TepeuncauTh MEXaHU3MBI SHAOPETPOAYKINU KIETOK U COOTBETCTBYIOIIME
cocTosiHus (pe3yibpTarbl). UYeM pasznuyaroTcss MOJMUIUIOUIUS U TOJUTEHUS?

OOBsCHUTH 3HAYEHHE COMAaTUUECKOU IIOJIUIIJIION NN U ITOJIMTCHUU B T'NCTOT'CH3aXx.

3ananme 18.
K kakuM TumaMm KJIETOYHBIX momyssiuil  (mo  mponudpepaTUuBHON
AKTUBHOCTH) OTHOCSITCS IPUBEACHHBIE HUXKE MPUMEPHI?
[Tokaszarens Tkanp 1 | Tkanb 2 | Tkaup 3 | Tkanb 4 | Tkanp 5
CytouHblif mpupocT ymcaa kietok, AN 1% 0,5% 0% 0,23 % 0%
CyrouHoe uncio MuTo308, AM 68 % 5% 22 % 0,22 % 0%

3ananue 19.

OmnpenenuTe OCHOBHBIE CBOWMCTBA KJIETOK, HAXOJSAIIUXCS B MEPHUOJIEC TOKOS

KJICTOYHOI'O IHUKJIA. KakxoB OMo10rn4ecKuii CMBICI COCTOSSHUI KJIETOYHOTO ITOKOS?
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PA3JIEJ 3. MEXAHM3MBI PETYJISILIAM ITPOJIMOEPATUBHBIX
MPOLIECCOB

3axauue 20.

CocTaBuTh OONIYI0 CXEMYy YpPOBHEH PEryisiliii KJIETOYHOIO IMKJIAa — OT
TEHETUYECKOTO JI0 DKOJIOTHYECKOTO0. Ha Kakux ypOBHSIX TIPOSBIISICTCS IO3UTHBHAS
u/vv HeraTUBHAS PETYJIAINS?

3ananue 21.

[IpuBauTEe OKA3aTEIbCTBA TEHETHUYECKOTO KOHTPOJISI KICTOYHOTO IHKJIA B
ombITax ¢ ruoOpuau3anuen rerepodasneix kietok. Uro takoe SPF, SDF, MPF,

MDF?

3aganue 22.

OOBsiCHUTE, YTO TPOU3ONLIO
MpU TUOPUAN3AIINY JBYX KJIETOK B
JTaHHOM ornbiTe? [louemy 310

MIPOU30LLIO0?

3anauue 23.

CocTaBUTh KOMOWHHUPOBAHHYIO CXEMY KIIETOYHOTO IMKJIA C YyKa3aHHUEM
CPOKOB JCHCTBHS PETYJISTOPHBIX OCIKOB — CTHMYJISITOPOB KJIETOYHOTO ITUKJIA:
Myc, Fos, Myb, Cdk-1, Cdk-2, Cdk-4, Cdk-6, Cdk-8, Cdk-9, Cyc-A, Cyc-B, Cyc-
C, Cyc-D, Cyc-E, Cyc-F, APC. O0bsicauTe, Kak pabOTalOT MUKINH-KHHA3HBIC
koMIuiekchl. Kakyro pons urpaet dpakrop APC?

3amanue 24.

OOBACHUTH, KaKyl0 POJIb B PETYJSAIMU KIETOYHOTO IUKJIA WTParoT OelKu
cemetictBa CKI: p53, p21, pRb, p27, a Taxxke 6enku p57, pl5, pl6, pl8, pl19

3axanue 25.
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Uto Takoe MPOTOOHKOTEHbl M AHTMOHKOTEHBI, YEM OHHU pPa3NUYaAlOTCAd U
KaKOBa MX POJIb B PETYJISIMHU KJIETOYHOrO HUKIa? MyTaluu Kakux Te€HOB BEIyT K
Pa3BUTHUIO OITyXOJIEH?

3axauue 26.

O6’b$ICHI/ITB, 4dTO TAaKOC€ OHKOI'CHBI, IAC OHU BCTPCYAIOTCA, KaK BO3HUKAIOT U
KaKu¢€ IOCICACTBUA NMCIOT.

3ananue 27.

OObsicHuTh, yTO Takoe (akropsl pocta (PP, GF), kakoBa ux xumMuyeckas
PUPOJIA, TPOUCXOKICHUE U MEXAHU3M JIEHCTBUS Ha MPOJIU(EepUpyronme KIeTKu.
[IpuBegure mpumep.

3ananue 28.

Yro takoe nUMHUT Xal(]iuKa W KaKk OH HU3MEHSETCA MPHU HCIOJb30BaHUU
bakTopoB pocrta. Uem 00BSICHUTD 3TOT 3hPeKT?

3ananue 29.

Kakne ropMoHbl U Kak (IIOBUTUBHO, HETaTUBHO) JEHCTBYIOT Ha
npoudepanuro KIeTok?

3ananue 30.

Kak coueraercsa JnelcTBHE TOPMOHOB, (DaKTOpPOB pocTa U JAPYTHUX
perynsaTopoB nposmdepanuu kiaeTok? [TompoOyiiTe ciaenats 0000IEHHYIO CXeMY

ATUX B3aUMOJIEUCTBUMH.
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Jluct 38 u3
53

Ipuioxenue 2

MUHUCTEPCTBO OEPA30BAHIS 1 HAYKH POCCUMCKOU ®EJIEPAITNA

denepanpHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00Pa30BATEIILHOE YIPEIKICHHE

BBICIIIErO 00pa30BaHuUs
«/lanbHeBOCTOUYHBIN (peaepaIbHbIN YHUBEPCUTED)

(IBDY)

IIKOJIA ECTECTBEHHBIX HAYK

®OH/I OHEHOYHbLIX CPEJACTB

no aucuuminHe «Penpoaykuus u nuddepeHnpoBKa KIeTOK»

Hanpasnenue noarorosku —06.03.01 «buonorus»

dopMa NOATrOTOBKH OYHAs

r. BnagusocTok
2017
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Hacnopt ®OC

Kon u ¢popmyuposka
KOMIIeTeHIIUH

Jrtanbl GOPMUPOBAHUA KOMIETEHIMHU

3Haer

OIIK-5 B
CIIOCOOHOCTH PUMEHSTh
3HAHHE IPHHIIMIIOB
KJIETOYHOM OpraHu3aIuu
OMOJIOTHYECKUX 00BEKTOB,
61opu3NIECKUX u
OMOXUMHUUYECKUX OCHOB,
MEMOpaHHBIX TPOIECCOB U
MOJICKYJISIPHBIX ~ MEXaHHU3MOB

HCTOPHUIO TPEICTABICHUNA O PENnpoOAYKLUHUU H
mudpepeHIMPOBKE KIETOK;

3aKOHOMEPHOCTH  MUTOTHYECKOTO  IUKJIA,
3akoHomepHoctu cuHTe3a JJHK, PHK u 6enkos
B IUKJIE, IUKINYECKUE U3MEHEHHS CTPYKTYPHI
XpPOMOCOM;
o0ue u
MHUTO3a;
y4EHHE O KJIETOYHBIX MOMYJISIUSAX, TUHAMUKY
nponudepaTuBHON AKTUBHOCTH u
b GhepeHIIMPOBKU KICTOYHBIX TMOMYJSIUN B
THUCTOT€HEe3aX;

MEXaHU3MBbl ~ PErylslud  MpoJrdepaTUBHbBIX
MPOLIECCOB B MHOTOKJIETOYHOM OpTraHH3MeE,
COOTHOIIIECHHE BHYTPHUKJIETOYHBIX
(reHeTU4ecKuXx) u HAJKJIETOYHBIX
(anureHeTHYecKux) PaKTOPOB PEryISIINH;
OpPUYMHBI ¥ MEXaHW3Mbl  OHKOT€HEe3a,
3aKOHOMEPHOCTH  Pa3BUTUSA  OINyXolled B
pe3ynbTaTe HapyIIeHUH MIPOTPaMMBbI
penpoaykuuu u MG GepeHInpPOBKU KIETOK.

CPaBHUTCIIbHBIC XapPaKTCPUCTUKHU

KHU3HCOACATCIIbHOCTH -

Ymeer -

MPUMEHSATH MOJIy4YeHHbIE 3HAHUS MPU PELICHUU
METOJIOJIOTUYECKUX, HAYYHO-TIPAKTUYECKUX H
NeJarornyecKux 3a1a4 COBPEMEHHOU
LUTOJIOTMH, TUCTOJIOTMU U OUOJIOTUU Pa3BUTHS;
OPUEHTUPOBATbCS B CIIELMAIBHOW HAy4yHOU
JUTEpaType IO BOIPOCAM pENpOAYKLIHH U
TG PepeHIIMPOBKH  KJIETOK, KOPPEKTUPOBAThH
CBOM IIO3HAHUS B COOTBETCTBUU C Pa3BUTHEM
HayKd 1 OMOTEXHOJIOTUH;

Bnaneer

COBPEMEHHBIMHU METOJIaMU aHAJIN3a KIETOYHOTO
IIUKJIA ¥ OLEHKH MPOTIu(epaTUBHON aKTUBHOCTH
KJIETOK, TPAMOTHO UHTEPIPETUPYET MOTYyUCHHBIE
JIaHHEIE.

OIIK-9

CIIOCOOHOCTL  HCIIOJIH30BAaTh
0a30BbIC  TMPEICTABICHHUS O
3aKOHOMEPHOCTSX
BOCHpOI/I?)BeI[eHI/ISI nu
I/IHI[PIBI/II[yaHBHOFO pa3BI/ITI/I}I

3uaer

3aKOHOMEPHOCTH
WHIUBUAYAIBHOTO  Pa3BHUTHUSA
OOBEKTOB, METOJBl TMOJyuYeHUs U PabOTHI
AMOPHUOHATEHBIME 00bEKTaMH

BOCIIPOU3BCICHUA

OHUOJIOTUYECKUX

u

C

VYmeer

HCIIOJIb30BATh
3aKOHOMEPHOCTSAX

0a30Bble  MPEICTABICHUS
BOCITPOM3BEICHHUS

(0]
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OMOJIOTHYECKUX 00BCKTOB, WHJIMBUAYAIBHOTO  Pa3BUTHUSA  OMOJOTHYECKHX
METO/Ibl TIOJIYYCHHSI B PadOTHI 00BEKTOB, METOJABI TMOJY4YCHHS U paboThl ¢
c SMOPHOHAIEHBIMU AMOPUOHAILHBIMUA 00bEKTaMU
00BeKTaMH CIIOCOOHOCTBIO UCIIONIBb30BAaTh 0a30BbIC
MpeACTaBICHUS 0 3aKOHOMEPHOCTSX
Brageer | Bocmpou3BeAeHUST M WHIWBHAYAIBHOTO Pa3BUTHS
OMOJIOTHYECKHX OOBEKTOB, METOMBI TOJyYEHHUS U
paboThI C SMOPHOHATBHBIMH O0BEKTAMHU
3naet 0a30Byl0 TEOPHIO M METOABl COBPEMCHHOM
MK-5 OHoJIOrun
TOTOBHOCTh TNPUMEHATh Ha MIPUMEHSTH Ha MIPOM3BOJICTBE 0a3oBbIC
MIPOM3BOJICTBE Oa3oBble | YMeeT oOmenpodecCHOHAIbHBIC  3HAHUS  TEOPUU U
obmenpodeccuoHaIbHbIC METOJI0OB COBPEMEHHOW OMOJIOTHH
SHaHWA  TCOpUH W MCTONOB HABLIKAMH IIPUMEHEHHS HA IIPOU3BOACTBE 0a30BBIX
COBpEMEHHO¥H OHosIoruH Bnageer | oOmenpodecCHOHANBHBIX — 3HAHMH  TEOPUU U

MCTOOOB COBpeMeHHOﬁ ouonoruu

Ne | KoHTponupyembie MOy OrneHOYHBIE CpPE/ICTBA -
m/ /pa3nensl / TeMbl Koppr 1 sTamns: HAaWMEHOBAHHE
i JACITUTUTHHBI (dbopMUpOBaHUS TEKYIIHA | TPOMEKYTOUYHAS
KOMITETEHITHIT KOHTPOJTb aTTecTanus
1 | Pasmen 1. Kierounsrit OIIK-5 | 3nanue YO-2 YO-1
10709) OIIK-9 | Ymenue I1P-1
ITK-5 Bnanenue I1P-6
2 | Pazgen 2. [Ipomudeparmst | OIIK-5 | 3nanue YO-2 YO-1
u i depenmpoBKa OIK-9 | Vmenue Ip-1
KJIETOK B TUCTOTEHE3aX K-5 Blazenue 1P-6
3 | Pazgen 3. MexaHu3Mbl OIIK-5 | 3nanue YO-2 YO-1
perymsuu OIIK-9 | Ymenwue I1P-1
npoaudepaTuBHBIX ITK-5 Bnanenne I1P-6
MIPOIIECCOB

IlIkaJia oueHUBaHUs YPOBHA ¢POPMHUPOBAHHOCTH KOMIIETECHIMMI

KOI[ u ) KpUTEpun noxKasartejm
Tallbl (l)Ole/lpOBaHl/lﬂ KOMIIETCHIIUN
(opmynupoBka
KOMIIETCHIIUHU
OIIK-5 3HACT - HCTOPHIO 3HAHUE WCTOPHUH | CHOCOOHOCTh
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CIIOCOOHOCTh (moporosblit MIPEJICTABICHU O | IPEJICTaBICHUNH O | UCIOJIb30BaTh
IPUMEHSITD YPOBEHb) peNpOAYKLUMH U | pEOpOAYKLUHUH U | 3HAHHME  UCTOPUH
3HaHUE muddepeHpoBke | TUGGEPEHIUPOBK | MPEACTABICHUH O
IIPUHLIMIIOB KJIETOK; e KJIETOK, | peNpOayKINH u
KJICTOYHOU - 3aKOHOMEp | 3aKOHOMEpHOCTeH | nuddepeHIIpoBKe
OpraHu3aluu HOCTH MUTOTHYECKOTO KJIETOK,
OMOJIOrNYECKUX MHUTOTHUYECKOTO LAKIIA, 3aKOHOMEPHOCTEN
00BEKTOB, LUKJIA, 3aKOHOMEPHOCTEN | MUTOTUYECKOTO
Oonodu3nIecKux 3aKOHOMEPHOCTHU CHUHTE3a JHK, | nukna,
u CUHTE3a JHK, | PHK u GenkoB B | 3aKOHOMEpPHOCTEM
OMOXHMHUYECKHX PHK u OenxoB B | HKIIE, CHHTE3a JHK,
OCHOB, LUKIIE, LUKJIMYECKUX PHK wu OciaxoB B
MeMOpaHHBIX LUKJINYECKUE U3MEHEHU! LUKJIE,
IIPOLIECCOB u WU3MEHEHUS CTPYKTYpBI LHUKINYECKUX
MOJIEKYJISIPHBIX CTPYKTYpBI XpOMOCOM, U3MEHEHUN
MEXaHHU3MOB XpOMOCOM; 00X U | CTPYKTYpbI
JKU3HEAESTEIBHOC - o0ue U | CpaBHUTEIbHBIX XpoMocoM, 00LIuX
TH CpaBHUTEJIbHbBIE XapaKTEePUCTHK U CpPaBHUTENIbHBIX
XapaKTepUCTUKU MHUTO3a, YUEHHUS O | XapaKTEPUCTUK
MHUTO3a; KJIETOYHBIX MUTO3a, Y4YEHHUS O
- y4yeHUEe O | MOMyJISALusX, KJIETOYHBIX
KJIETOUHBIX JTUHAMUKU MOMYJISILMSIX,
MOMYJISILMSIX, npoauepaTuBHO | JUHAMHUKU
JUHAMUKY i aKTHBHOCTH WU | MpOJu(epaTuBHON
npoaudepatuBHON | AUPGEpeHIUPOBK | aKTUBHOCTH 51
AKTUBHOCTH u|Hu KJIETOYHBIX | Tu(dHepeHIIMPOBKU
TG GepeHIMPOBK | MOMYIISILHUMA B | KJIETOYHBIX
u KJIETOYHBIX | TUCTOT€HE3aX, MOMYJISIIUN B
MOMYJISILUMA B | MEXaHU3MOB THUCTOTreHe3ax,
THUCTOT€HEe3aXx; perynsuuu MEXaHHU3MOB
- MEXaHU3MBbI | MPOIU(GEPATUBHBI | PETYISLIUU
perynsuun X TpOLECCOB B | MpoiaudepaTuBHBIX
poauepaTuBHBIX | MHOTOKJIETOYHOM | IIPOLIECCOB B
IIPOLIECCOB B | OpraHusme, MHOTOKJIETOYHOM
MHOTOKJIETOYHOM | COOTHOILIEHUS OpraHusme,
OpraHusme, BHYTPUKJIETOYHBI | COOTHOILIEHUS
COOTHOUIEHUE X (TeHeTHYeCKHX) | BHYTPUKIETOYHBIX
BHYTPUKJIETOYHBIX | U HAJKJICTOYHBIX | (TEHETHYECKHUX) U
(reHeTHuYeCKUX) | | (AMUTEHETUYECKH | HATKICTOYHBIX
HAaJIKJIETOYHBIX X) (hakTopoB | (AMUTeHETUUYECKHX)
(3MUreHeTHUYECKUX | PETYIsIHH, ¢bakTopoB
) (hakToOpoB | MPUUMH U | peryisiuuu,
perynsuuu; MEXaHU3MOB MPUYKH u
- MIPUYMHBI U | OHKOT€HEe3a, MEXaHHU3MOB
MEXaHU3MBI 3aKOHOMEPHOCTEH | OHKOTeHe3a,
OHKOT€HE3a, pa3BUTHS 3aKOHOMEPHOCTEN
3aKOHOMEPHOCTH OIlyXOJIeH B | pa3BUTHs
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pa3BUTHSA pe3yabTare OImyxoJiei B
OIlyXOJIeH B | HApYLICHUI pe3yabrare
pe3yabTare MPOrPaAMMBI HapyILLIECHUI
HApYyLIECHUI PENpONYKUUH U | IPOrPaMMBbI
IIPOrpaMMbl T GepeHIIMPOBK | PEIPOIYKIIUN u
pEeNpoOAYKUHUH U | U KIETOK. mQepeHITIPOBKU
Qg depeHIpPOBK KJIETOK.
U KJIETOK.
€HUE
- IIPUMEHSATH ™ CIOCOOHOCTH
MIPUMEHSTH
IIOJIyYEHHbIE IIPUMEHSATH
MOJTyYEHHbIE
3HAHUS pu I1OJIyYEHHbIE
3HAHUS npu
peleHnu 3HaHUS pu
peLIeHnn
METOI0JIOTUYECKHU peleHnu
METOI0JIOTUYECK
X, Hay4HO- METOIOJIOTUYECKUX
UX, Hay4HO-
MIPAKTUYECKUX U , Hay4HO-
MPAKTUYECKUX U
[1e1arOru4eCcKux IIPAKTUYECKUX U
MeJarOrM4eCKUX
3a7a4 [1e1aroru4ecKux
N 3a7a4
COBPEMEHHOU . 3aza4
COBPEMEHHOM N
LIUTOJIOT U U, COBPEMEHHOMN
LUATOJIOTUH,
TUCTOJIOTUU u LIUTOJIOTUH,
TUCTOJIOTHH u
Ouoaorun TUCTOJIOTUH u
Ouosoruun
ymeer pa3BUTHUS; ouonoruu
o pa3BUTHS,
(mponBUHYTHIN) | - OPUEHTUPO pa3BuTHS,
OPUEHTHUPOBATHCS
BaThCA B . | ODHEHTUPOBATHCS B
. B  CHEHUaJIbHOU .
CIIeLIMAIbHOMN . CIIELMAIBHOMN
N HAY4YHOU .
HAY4YHOU HAay4YHOU
auTeparype 1o
JIATEpaType o JIATEpaType o
BOIIpOCaM
BOIIpOCaM BOIIpOCaM
ENpoAyKIMU U A o OLYKLIUU u
l;[H(bpq)egeKHquOBK A depeninpos Eﬂ@p(beg:HHI/IpOBKI/I
K1 KJIETOK,
u KJIETOK, KJIETOK,
KOPPEKTUPOBATH
KOPPEKTUPOBATH KOPPEKTUPOBATh
CBOU TO3HaHHS B
CBOM TIO3HAHUSA B CBOM IIO3HAHHUS B
COOTBETCTBUU €
COOTBETCTBUM  C COOTBETCTBUU c
pa3BUTHEM HAYKH
pasBUTHEM HayKH | Pa3BUTHEM HAYKH U
1 OMOTEXHOJIOTHH; OMOTEXHOJIOTUH;
OMOTEXHOJIOTUHU
COBPEMEHHBIMU BJIAJICHUE CIIOCOOHOCTh
METOJIaMH aHaJIN3a | COBPEMEHHBIMU KCIIOJIb30BATh
KJIETOYHOI'O IIUKJIa | METOJaMH COBPEMEHHBIE
Y OLCHKHU aHanu3a METO/Ibl aHaJIn3a
BJIAJIEET nposrdepaTuBHON | KIETOYHOTO KJIETOYHOTO ITUKJIA
(BBICOKMIN) AKTUBHOCTH [IMKJIA ¥ OUEHKH | U OLIEHKH
KJIETOK, FPaMOTHO | mposindepaTuBHO | mposudepaTUBHON
MHTEPIPETUPYET 1 aKTUBHOCTH AKTUBHOCTH
IIOJIy4YEHHbIE KJIETOK, KJIETOK, TPAMOTHOM
JTAHHBIE. IPAMOTHOM HMHTEpIpEeTaluu

42




JIAJITbHEBOCTOUYHbIN ®EJIEPAJIbHBI YHUBEPCUTET

Pabouas mpor

pamMMa yueOHOH nucumminHbl «Penponykiwms v qudpepeHIMpoBKa KISTOKY

Paspaborurku: npod. AHucuMoB | UaenTuduKamoHHbIH HOMEp: KoHTposbHbIN 3K3EMIUIAP HAXOMUTCS Ha Juct 43 u3
AL, nouenTt AHECHMOBa A.A. PITY[...(98)-06.03.01-51.B./1B.9.1-2016 kadenpe KICTOYHOH OHOIOTUH H TeHETHKH 53
WHTEpPIPETAIEeH | MOTyYECHHBIX
MOJTy4YEHHBIX JTAHHBIX.
IaHHEIE.
CII0OCOOHOCTD
3HaHHUE
. | MCIIOJIB30BaTh
3aKOHOMEPHOCTH 3aKOHOMEPHOCTEH -
BOCITPOM3BEJICHUS | BOCIIPOU3BEICHUS .
" " 3aKOHOMEPHOCTEH
BOCIIPOU3BEICHUS
WHIMBHYATbHOTO | HHIAMBHAYATBHOT |
3HaeT pa3BUTHS 0 pa3BUTHUS
. WHIUBUIYAITEHOTO
(moporoBbIit OMOJIOTMYECKHUX OHMOJIOTHYECKUX
pa3BHUTHSA
YPOBEHb) 00BEKTOB, METOJBI | OOBEKTOB,
OHMOJIOTHYECKUX
MOJTyYSHUS U | METOMIOB
00BEKTOB, METOJIOB
paboThI C | mOIyYeHUs u
MOJTy4CHUS 5
AMOPHOHAIILHBIMU | pabOTHI c
paboThI c
00BbEKTaMHU AMOPHOHAIILHBIM
AMOPUOHATLHBIMH
1 00BbEKTaMU OBLCKTAMI
OIIK-9 P
HUA
CHOCOOHOCTD yM CIIOCOOHOCTD
HCIIOIB30BaTh HCIIOJIB30BATh
HCIIOJIB30BaTh HCIIOJIL30BaTh
0a3oBbIe 0a30BLIC
0a30BLIE 0a30BELIE
MPEJCTABICHUSI O | MPEJCTABIICHUS O
MIPEACTABJICHHUS O MPEACTABICHUS O
3aKOHOMEPHOCTSIX | 3aKOHOMEPHOCTSIX
3aKOHOMEPHOCTSX 3aKOHOMEPHOCTSIX
BOCTIPOM3BEJICHUSI | BOCIIPOU3BEACHHUS
BOCTIPOU3BEICHUS " 1/1 BOCTIPOU3BEICHUS
51 5
eer HHIUBUAYAIBHOIO | MHIWBUIYAILHOT
WHIUBUIYAIbHOT yM . Y Y WHIUBUAYAIBHOTO
(MpoBUHYTHIN) | pa3BUTHUS 0 pa3BUTHUSA
0 pa3BUTHUSA pa3BUTUSA
OMOJIOTHYECKHUX OHMOJIOTHYECKUX
OHMOJIOTHYECKUX OHOJIOTHYECKUX
00BEKTOB, METOMBI | 00HEKTOB,
00BEKTOB, 00BEKTOB, METOMBI
TIOJTyYCHUS A | METOMBI
METO/IBI MOJTyYeHUS 51
paboThI C | moyyuyeHus u
MOTyYeHUS 5 paboTsI c
SMOpPUOHANIBHBIMUA | pabOTHI c
paboThI c AMOPUOHATTEHBIMH
o0BeKTaMu AMOpPHOHAIBHBIM
YMOPUOHATEHBIM 00BEKTAMU
1 00BEKTaMH
1 00bEeKTaMHU
CIIOCOOHOCTBIO BJIaJICHUE CIIOCOOHOCTH
HCIIOJIB30BaTh CIIOCOOHOCTBIO HCIIOIB30BaTh
0a3oBLIe HCIIOIb30BaTh HaBBIKA
npejcTaBicHuss o | 0a30BbIe MIPUMECHCHHUS
3aKOHOMEPHOCTSIX | MPEACTaBICHUsI O | 0A30BBIX
BOCTIPOM3BEJICHUST | 3aKOHOMEPHOCTSX | MPEACTABICHUH O
BJAJIEET 51 BOCIIPOU3BEJICHUS | 3aKOHOMEPHOCTSIX
(BBICOKMIN) VHIUBUYAIBHOTO | U BOCIIPOW3BEICHUS
pa3BHUTHSA WHIUBUAYAIBHOT | U
OMOJIOTMYECKUX 0 Pa3BHUTHS | HHIUBHYaTHbHOTO
00BEKTOB, METOJbI | OMOJOTMYECKHUX pa3BHTHSA
MOTYYEHHUS U | OOBEKTOB, OMOJIOTMYECKHUX
paboThI C | METOIBI 00BEKTOB, METOJIOB
AMOPHOHAIILHBIMU | TIOJyYEHUS U | IOJTy4YeHUs 51
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00BEeKTaMU paboThI ¢ | paboTsI c
SMOPHOHAIBHBIM | SMOPHUOHATBHBIMH
U 00bEeKTaMHU 00BbEeKTaMH
. | CIOCOOHOCTH
3HaHue 0a30BoH
0a30ByI0 TEOPUIO U HCII0JIb30BaTh
3HAeT TEOPUIO u .
. METO/IbI 3HaHHEe  0a30BOH
(moporoBbIit N METOJIOB
COBpPEMEHHO . TEOPUH U METOJIOB
YPOBEHB) COBPEMEHHOM N
ounonoruu COBpEMEHHOMU
OHoJIOrun
Ouosorun
CHHE
™ CHOCOOHOCTH
MPUMCHSITh Ha | IPUMCHSITh Ha
MIPUMEHSTD Ha
I1K-5 IIPOU3BOJICTBE IIPOU3BOJCTBE
MIPOM3BOJICTBE
TOTOBHOCTD 0a3oBEIC 0a3oBEIC
0a30BEIE
MIPUMEHSATD Ha | ymeeT obmenpodeccrona | obmenpodeccuon
. obmienpodeccrona
MIPOU3BOJICTBE (MpOBUHYTHIN) | JHHBIC 3HAHMS | aIbHBIE  3HAHUS
JIbHEIE 3HAHUSA
0a3oBbIe TEOpUU U METOJOB | TEOPUU u
N TEOPHUH U METOJIOB
obmenpodeccuon COBpPEMEHHOI METO/IOB .
. COBPEMECHHOM
aJbHBIE  3HAHMS Oouonoruu COBPEMEHHOM
Oouoaoruu
TEOpUHU u OMoJIOTHHI
METOJIOB BIIAJICHUEM CITOCOOHOCTH
COBpPEMEHHOI HaBBIKAMH HAaBBIKAMH HCII0/IL30BaTh
OuoJIorun MIPUMCHCHHUS Ha | IPUMCHCHUS HA | HABBIKU
MIPOU3BOJICTBE MIPOU3BO/ICTBE MIPUMCHCHHUS Ha
0a30BbIX 0a30BBIX MIPOU3BOJICTBE
BIIaJICET
(BbicoKui) obmenpodeccuona | obmenpodeccuoH | 6a30BBIX
JIBHBIX 3HaHWM | albHBIX  3HAaHWK | oOIenpodeccuona
TEOpPUH U METOJIOB | TEOPUU U | TbHBIX 3HAHUH
COBpPEMEHHOI METOJ0B TEOPUH U METOJIOB
ouonoruu COBPEMEHHOM COBPEMEHHOU
OuoJIorun Oouomoruu

MeToauueckue PECKOMECHIANHA, OIIPCAC/IAIONINE ITPOUECAYPLI OHCHUBAHUA
Pe3yJbTaTOB OCBOCHUA TUCHMUIIJIHNHBI

TeKymaﬂ N IIPOMCKYTOYHAd aTTceCTalluAaA CTYACHTOB II0 JHCHUIIIIMHC

«Penponykiusa u auddepeHupoBKa KIETOK» MPOBOJUTCS B COOTBETCTBUHU C

JIOKaJTBHBIMU HOPpMATUBHBIMU akTamMu JIBDY u siBnsiercs 0053aTenbHOM.

[To m3yyaemoM NUCUMIUIMHE ISl TEKYLIETO KOHTPOJISA U MPOMEXYTOUHON

(cemecTpOBOIi) aTTECTAIIMU UCIIOJIB3YIOTCS CJIETYIOLINE
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OIEHOYHBIE CPEACTBA:
1. VYcrasiii onpoc:
a) yCTHBIH orpoc B popme cobecenoBanus (YO-1),
0) xoutokBuyM (YO-2);
2. ITucemennsie padotsl (I1P):
a) tectsl (ITP-1);
0) maboparopusie padotsl (I1P-6).

YcrHblii onpoc - Hanbojiee pacpoOCTpaHEHHBIA METOJI KOHTPOJS 3HAHUH
cTyneHTOB. [Ipn yCTHOM oOmpoce YCTaHaBIMBACTCS HEMOCPEICTBEHHBIA KOHTAKT
MEXIy MpEenojaBaTeieM U CTYyACHTaMH, B MPOLECCEe KOTOPOro MpenoaaBaTelb
MOJTy4aeT MUPOKUE BO3MOXKHOCTH JIJIsi OIEHKU KOJUYECTBA U KAYECTBA YCBOCHMUS
CTyJeHTaMu yueOHoro Marepuana. OH sBIgeTCs HauboJiee pacpoOCTPAHEHHON U
aZekBaTHOM (QopMOMl KOHTpPOJS 3HAHMM ydaluxcsi, BKJIOYaeT B  ceOs
cobeceqoBaHue (rIIaBHBIM 00pa30M Ha dK3aMEHE U 3a4eTe), KOJUIOKBUYM, JOKIIA].

Kpurepun olileHKH YCTHOTO OTBETA:

«5 0asIoB» BBICTABISACTCS CTYIEHTY, €CIIM OH Ha OOCYXJaeMble BOIMPOCHI
JlaeT TpPaBUJIbHBIC OTBETHI, KOTOPBIE OTJIMYACTCA TIYOMHONW U TOJHOTOMU
pacKpbITUsI  TEMbI, yMeeT JeiaTh BBIBOABI U 000OIIEHMS, J1aBaTh
apryMEHTHUPOBAHHBIE OTBETHI, KOTOPHIC JIOTUUHBI U TIOCIEOBATEIbHBI.

«4 Oamna» BBICTaBISCTCS CTYACHTY, €CIM OH Ha OOCYXJIaeMble BOIPOCHI
JaeT TpPaBUJIbHBIC OTBETHI, KOTOpbIE OTJIMYAETCA TJIYOMHOW U TIOJHOTOMU
PACKpBITHSL TE€MBbI, YMEET JAejiaTh BBIBOJLI M OOOOIIEHHUS, OJHAKO JIOMYCKaeTCs
OJIHY-JIBE€ OIITMOKHU B OTBETAX.

«3 Oasnay BBICTABIISIETCS CTYJEHTY, €CJIM OH Ha 00CY»KJaeMble BOITPOCHI 1aeT
OTBETHI, KOTOpPBIE HEIOCTATOYHO IIOJHO €ro PacKpbIBAlOT, OTCYTCTBYET

JJOTMYC€CKOC IMMOCTPOCHUEC OTBETA, NOITYCKACT HECCKOJIBKO OmnOOK.
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«2 6aiiay BBICTaBIISICTCS CTYACHTY, CCJIM OH Ha O6CY}KI[3.CMI>I€ BOIIPOCHI 4acCT
OTBCTBI, KOTOPBIC IIOKA3bIBAIOT, YTO HC BJIAACCT MATCPUAJIOM TCMbI, HC MOXKCT
HaTb OaBaTb ApPTYMCHTHUPOBAHHLIC OTBCTLI, AOITYCKANOTCA CCPBLC3HBIC OIOKH B

COACPKaHUU OTBCTA.

KonsokBuym MoxeT ciayxuTh (OpMOH HE TOJIBKO IPOBEPKH, HO U
MOBBIIICHHS 3HAHUM CTYJeHTOB. Ha KOJUIOKBHyMax MOryT O0OCYKIaTbCsl BCE WM
OTZIEJIBHBIE TEMBI, BOIIPOCHI N3y4aeMOro Kypca.

Kpurepun oueHku 3a BBICTYIUIEHUS (JOKJIaabl) Ha KOJUJIOKBHYMax TE XKe,

YTO U IIPY YCTHOM OTBETE.

BoinosineHue 1a00paTOpHbLIX PpadOT W MPAKTHUYECKUX  3aHITHM
OLICHMBAETCS MPENoAaBaTesieM TPAAULIUOHHOW OIIEHKOM C YYeTOM KayecTBa
BBITIOJTHEHHBIX 3aJIaHUi, COCTABJIEHHBIX OTYETOB, YMEHUS OPUEHTHPOBATHCA B
MUKpOIIpenapaTax, yMEHUsI CTaBUTh 3aJa4d M UCIOJIb3aBaTh HYKHbIE METOIUKH,

npUOOPHI ¥ PEAKTHUBBI JIJISl aHATN3a KIIETOYHOTO ITUKJIA.

Tecr sBiseTCs NUCBMEHHOW WJIM KOMIIBIOTEPHOW (HOPMOM KOHTPOJIA,
HaIpaBJICHHON Ha MPOBEPKY BIAACHUS TEPMUHOJOTMYECKUM amnmaparoM H
KOHKPETHbIMU ~ (TOYHBIMH) 3HaHMSIMU B oOjactu (yHAAMEHTaIbHBIX U
NPUKIAIHBIX JUCHUTIINH.

Kpurepuu olieHKH TecTa:

5 0aioB BBICTABISCTCS CTYIEHTY, eciii oH oTBeTus Ha 100-90 % ot Bcex
BOITPOCOB.

4 Ganya BeICTaBIISIETCS 32 IPaBUIIbHBIN 0TBET Ha 8§9-80 % OT Bcex BOIMPOCOB.

3 Gayuia BBICTABIISIETCA 32 MPABWIbHBIA OTBET Ha 79-65 % OT Bcex BOIPOCOB.

2 Oasta BBICTABIIAETCS 3a IPaBUIIbHBIN O0TBET Ha 64-50 % OT BceX BOIPOCOB.
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1 Oamna BEICTaBIIICTCS 3a Hp&BHJ’IBHBIfI orBeT MeHee yeM Ha 50 % oT Bcex

BOIIPOCOB.

OneHo4vHbIe cpeacrea 1Jist HpOMe)I(yTOqHOﬁ arTrecralmuu

B kauecTBe 3aKIIOUMTENIPHOTO JTana IMPOMEXKYTOYHOM (CeMecTpOBOM)
aTTecTalMu 1o gucuuiuimHe «Pempoaykius u  aud@epeHIupoBKa KIECTOKY,

PELYCMOTpPEH 3a4eT.

MeToauyeckue yKasaHus 0 cAa4ye 3a4eTa

Ha 3auere B KkadecTBe OLIEHOYHOI'O CpPEACTBA IPUMEHSETCS YCTHOE
co0eceloBaHUE II0 BOMPOCAM, COCTABJICHHBIM BEIYIIMM IPENojaBaTeseM.
Borpocsl momy4aroT cTapocThl y4eOHBIX TPYII 3a0J1arOBPEMEHHO.

3adeT NpUHUMAETCS BEIYIIUM IPENO1aBaTeIeM.

[Ipu siBKe Ha 3a4eT CTYACHTHI 00s3aHBI UMETh TIPH ce0e 3aUETHYIO KHIIKKY,
KOTOPYIO OHM IIPEIBbIBISAIOT IpenoaaBarento. llpenomasarens 3amoyiHAET
COOTBETCTBYIOIINE rpadbl 3a4ETHOM KHUKKU CTY/ICHTA.

[Ipy npOMEKYTOYHOW AaTTECTAMU YCTAHOBJICHBI OLIEHKM Ha 3a4ére —
«3a4TEHO» U «HE 3aUTEHO».

[Ipu HesiBKe CTy/IeHTa Ha 3a4eT 0e3 YBaXUTEIHHOW MPUYUHBI B BEIOMOCTU
JIEJIACTCS 3aAIUCH «HE SABUIICS.

OueHKY, BBICTABICHHBIE MPENOJIaBaTEIEM MO WTOraM 3ayeTa, IMOJJIeHkKaT
MEePEeCMOTPY TOJBKO JI0 KOHIA 3a4eTHOM Heaenu. CTyAeHT, HE COTrJacHbId C
BBICTaBJICHHOM OLIEHKOM, MMEET MPABO MOJATh 3asBJIICHUE HA UMs JTUPEKTOpa
[xonbl. B ciydae 000CHOBAaHHOCTH TOMAHHOTO 3asiBiieHUs] aupektop IIKomsr

CO3/Ia€T KOMHUCCHIO B COCTaBE€ TpEX IMperoaaBareieid MO COOTBETCTBYIOIIEH
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Ka(bez[pe. OHGHKa, MoJIyd€HHasa CTYACHTOM BO BpEMA IICpECaAadu 3a4dcTa
KOMUCCHH, SABJISACTCA OKOHYATEIILHOM.

KDI/ITCDI/II/I BBICTABJICHHS OIICHKH Ha 3a4CTC

OHCHKa «3Ba4YTCHO» CTAaBUTCA TOrga, Korga CTYIACHT CBO6OI[HO BIaaccT
MarcpuaaoM, KpoME TOro, JICTKO OPHUCHTHUPYCTCA B MATCPHAJIC H3yqa€MOﬁ
AUCHUIINIMHBI, YTO OTMCYACTCA B OTBCTAX HA AOIIOJIHHUTCIIBHBIC BOIIPOCHI, U CCJIN
JOIIYCKacCT OIINOKH IIpU OTBCTC HA BOIIPOCHI IIPCIIOAABATCIIA, TO IIPU 3TOM MOZKET
HCIIPABUTH OI]II/I6Ky IIpHU 3aaBaH MY HAaBOIAIIHUX BOIIPOCOB.

OI.[GHKa «HC3a4YCTHO» CTABUTCA TOorad, KoOoraa CTYACHT HMCIIBITEIBACT
3aTPpYAHCHUA IIPpHU OTBCTC HA BOIIPOCHI IIPCIIOAABATCIIA, HC BJIAJCCT MATCpHaAIaM
HsyqaeMoﬁ JUCHHUIIIMHBI, IIJIOXO OTBCHACT MJIM HC OTBCHACT Ha JOIIOJIHUTCIIHHBIC

BOIIPOCHI IIPCIIOJaBaTCIIA.

Ilpu MCIOJBL30BAaHUU PEUTHMHTOBOU CHUCTEMBI ATTECTAIIMU OKOHYATEJIbHAA

OLOCHKA CKIIaAbIBACTCA H3 PC3YJIbTATOB TCKVYIIICIO KOHTPOJIA YCIICBACMOCTH

(mocemaeMocTh 3aHATHM, JabopaTOpHbIE pabOThl, KOJUIOKBUYMbI, TECTHI) U CIIAYU

sK3aMeHa (3ayera).

Bonpocs! k 3a4uery no nucuuiinae «Penpoayknua u iuddepeHInpoBKa

KJIETOK)
1. Hcrtopust mpobiembl penpoaykiuuu 1 AuddepeHInpoBKH KIECTOK U €€ MECTO
B KJICTOYHOW TEOPHHU.
2. OO0m1as XxapaKTepUCTHKA KJIETOYHOTO (MUTOTHYECKOTO) IIUKJIA.
3. Metoapl m3y4deHUs KJIETOYHOTO IHKJIA U MpoJr(epaTuBHOM aKTUBHOCTHU
KJIETOK.
4. Pennmkanusa JJHK — 3akoHOMEPHOCTH Y MEXaHU3MBI.

5. Cunre3 PHK n OejKOB B KJI€TOYHOM IIHKIIE.
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6. Muto3. XpOMOCOMHBIN ITUKJI.
7. MwuTto3. [{lUK7I MUTOTHYECKOTO BEpETEHA.
8. Muro3. [IUTOKHHETUYECKHI ITUK.

9. U3meHeHus nmapaMeTpoB mpoiudepanud B OHTOTEHE3E.

10. Penykmust MUTO3a B KJIECTOUYHOM IUKJIE. MHOTOS1I€pHOCTD, TTOJIUIUIOUIHUS U

TOJIUTEHUSI.
11. TlponudepaTUBHBIN PEXUM NePUHUTUBHBIX TKAHEH.

12. ITokosuimecs KJIETKH.

13. O6masi  xapakTEpUCTUKA CHUCTEMBbl  PErysiliud  TPoJudepaTUBHBIX

IPOLIECCOB.
14. JIoka3aTeabCTBa TEHETUYECKOTO KOHTPOJIS LIUKIIA.
15. 'eHbI KOMIIETEHTHOCTH K ITUKITY.
16. I'ennl nporpeccuu nukia. Perymsius murosa (MPF).
17. I'ennl nporpeccuu nukia. Perymsius S-assr (SPF).
18. Cucrema KOHTPOIBHBIX TOUEK M HHTUOUTOPHI ITUKIIA.
19. OGuue cBOMCTBAa U MEXaHU3MBI ICUCTBUS (PaKTOPOB POCTA.
20. PaznooOpa3zue (pakTopoB pocTa ¥ UX KOONIEPATUBHOE JICHCTBUE.
21. 'opMoHBbI 1 iposHdeparus KIeToK.
22. DBOJIONHS CUCTEMBI KOHTPOJIS poudepauy KIeToK.
23. Jlunamuka pa3BUTHS OMyXOJI€eH, (IPOTO)OHKOTEHBI

(IpOTO)aHTUOHKOT€HBI.

24. T'uctoreHeTUYECKNE UCTOYHUKH U CTETICHD 3JI0KAaY€CTBEHHOCTH OITyXOJICH.
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OneHovHbIe cpeacrea 1Jis TeKymeﬁ arTrecraamumn

OT1ueTnl MO HﬂﬁODaTODH]JIM M NIPAKTHYECKHUM padoTamM

K »k3ameny TpeOyercs MNpeacTaBUTh IUCBMEHHBIE  OTYETHl 11O
COBOKYITHOCTH J1a0OPAaTOPHBIX padOT U MPAKTUIECKUX 3aHITHIA:

Otuer Ne 1. AHaiM3 KJI€TOYHOI'O LMKJIA METOJOM MPOTOYHOW LUTOMETPUU
(o maboparopHbiM pabotam NeNe 1-2).

Otuer Ne 2. VIMMyHOIIMTOXMMHYECKOE BBIABICHHE S-(a3HBIX sAep MpHU
uMIlyibcHOM BBeldeHun bBJIY — mnpemmectBenHuka cunTe3a JHK (mo
nabopatopHbIM pabotam NeNe 3-6).

Otuet Ne 3. Mopdomorust MUTO3a B TKaHSIX KUBOTHBIX (IT0 MPAKTHICCKOMY
3aHsATHIO Ne 1).

Otuet Ne 4. ABTopaguorpaduueckas olieHKa MpoJindepaTuBHOM
AKTUBHOCTH TKaHEH (110 MPaKTUIECKOMY 3aHATHIO Ne 2).

Otuet Ne 5. OrieHka mapaMeTpoB MUTOTHYECKOTO IIUKJIa METOJIOM MEYEHBIX

MHUTO30B (IT0 MPaKTHYECKOMY 3aHITHIO Ne 3).

TecTupoBaHue N0 NPOIiIECHHBIM TEMAM TPOBOJUTCS HA OYMa)KHBIX OJlaHKaX

HJIK B KOMIIBIOTCPHOM KJIaCCC. HpHMep TCCTa IMPUBCIACH HHIKC.

Tema TecTUpOBaHUS: ((CTDVKTVDHO'XI/IMI/I‘—IGCKaH opranu3anys KICTOYHOI'O AApa»

1-if BapuaHT
1. YuactHukoM kakoro npoiecca spisiercsa [JHK:
a) TOJIbKO PETUIMKAIINY;
0) peruIMKaluy U TPAHCIISIUN;
B) TPAHCJISLIMKU U TPAHCKPUIIIUY;

T') TOJABKO TPAHCKPUIILINH;
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1) TPAHCKPUIIIUU U PETUTUKAIUY;
€) TOJIBKO TPAHCIIALINH.
VYcraHoBUTE COOTBETCTBUE MEXIy ypoBHeM komnakTtuzanuu JIHK u

COOTBCTCTBYHOITUMHU OcaKaMu:

VYposenb komnaktuzanuu JJHK | benok, yqyacTByromuMii B OpraHu3anuu

JaHHOI'O YPOBHA KOMIIAKTHU3aAIlUHU

1. XxpoMOHEMHBIN a) ructod HI
2. HyKJIECOMEPHBIN 0) ructon H2
3. HYKJIECOCOMHBI B) ructoH H3

r) ructon H4

1) MAaTPUKCUHBI

Ha xaxom ypoBHe kommnakTuzanuu JJHK Bo3MokHa TpaHCKpUTIIUS:
a) XpOMOCOMHOM;

0) HYKJICOCOMHOM;

B) Ha HeKoMIakTu3oBanHou JJHK;

') XPOMOMEPHOM;

1) HYKJICOMEPHOM.

Kakune KoMIOHEHTHI 003aTEIbHO HEOOXOIUMBI JJISI TPAHCKPUIIIINH:
a) pubocoma;

6) IHK;

B) IHK-nnonmnmepasa;

I') TJII0K033;

1) PHK-nmonumepasa;

€) XJI0pOoHUILIL.

Brinenure komnonenTsl Hykieoruaa JJHK:

a) e3oKkcupubdosa:

0) rIroKo3a;
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B) I'yaHWH;

r) pochopHas KUCIoTa;
1) pubo3a;

€) raroTamar.

6. YcTaHOBHTE COOTBETCTBHE MCIKOY TUIIOM HYKHGHHOBOﬁ KHCJIOTHEI U €€

XapaKTEPUCTUKOM:

THn HyKJIEMHOBOW KUCIIOTHI:

XapaKTepI/ICTI/IKa HYKHGHHOBOﬁ KHCJIOTHI:

1. THK

a) KaK MpaBUJIO, OJHOLIETIOYCYHAS

2. PHK

6) B COCTAaBC HYKJICOTHUIOB BCTPCUHAIOTCA

caenyromue azotuctole ocHoBanus: A, T, I, 11

B) B COCTaB HYKJICOTH A BXOIUT pI/I6OSa

I') KaK MpaBUJIo, ABylLIEOYEYHAS

1) BCTpeUYaeTcs TOJIbKO y OaKkTepuid

7. OTMeThTE MPaBHIBHO CHOPMUPOBAHHBIE KOMIUIEMEHTAPHBIC MAPHI

HYKJICOTHJIOB:
a) LI-T;
0) V-A;
B) A-T;
r) A-T;
n) V-1

8. Ilpomecc TpaHCHAIUH MPOUCXOIUT:

a) B s1pe;
0) B IIUTOILIA3ME;

B) B MUTOXOH/JIPUSX

9. Kakas monekyna 3aHUMAaeTCs HETIOCPEACTBEHHBIM TIEPEBOIOM SI3bIKA

HYKJICOTUJI0B Ha A3bIK aMUHOKHNCJIOT:
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a) JIHK;

0) T-PHK;

B) 0€JI0K;

r) p-PHK;

1) u-PHK.

10.MonekynsipHOi OCHOBOM I'€HOTHIIA SIBJSETCS:

a) JIHK;

0) Oenok;

B) PHK;

F) I''TIFOKO30aMHWHOTIJIMKAHBI.
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