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1. IEJIb U 3ATAYY OCBOEHUA JNCHUIIJIMHBI

Lenv: GpopMupoBaHUE y CTYJIEHTOB CHUCTEMbI 0a30BBIX 3HaHWU 1o paszneny «lluTomorus»,
HEOOXOUMBIX B OyayIie mpodeccnoHanbHOM e TeNbHOCTH.

3aoayu:

1. CdopmupoBarth MOHHUMAaHHE MOP(POIOTHIECKOro, (HYHKIMOHAIBLHOTO, XHMHUYECKOIO,
(hM3HOIOTHYECKOTO €MHCTBA KIIETOK PACTUTEIbHBIX, )KUBOTHBIX OPTaHU3MOB U YEIIOBEKA.

2. U3yuuTh CTPYKTYypHYI U (DYHKUIHMOHAJIBHYIO OPraHU3alllI0 KIETOK, OCHOBHBIX BHUJOB
TKaHe# )KUBOTHOT'O OPTaHU3Ma.

3. PaccMoTpers CTpyKTypHYHO U (GYHKIMOHAJIbHYIO B3aUMOCBSI3b MEXAY KIETKaMu
MHOTOKJIETOYHOTO OpraHU3Ma, CTPYKTYPHBIX KOMIIOHEHTOB Pa3IUYHBIX TKAHEH C BBIMOJHIEMBIMU
UMU QYHKITUSIMU.

4. N3yunth MOp(OIOTHIO KIETOYHOTO AeNeHUs, cOopMHUpPOBATH MPEACTABICHUE O HOPME H
NaTOJIOTUU KJIETOYHOTO JeTICHUS.

5. Iloka3zaTh MECTO M POJIb AUCIHUILUIMHBI B COAEPKaHUU IIKOJIBHOTO MpeameTa «buomorusy»
U BO3MOXHOCTH HCIIOJIb30BaHUS TIOJYYEHHBIX 3HAaHMK B Oyaymied mnpodeccrnoHaIbHOU
NEeSATEIbHOCTH.

2. MECTO JUCIHUILIUHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI

Huctunnuna  «l{utonorusi» sBiAsSeTcs dYacTbio yd4eOHOro IUIaHAa [0 HAaNpPaBJICHUIO
noarotoBku 44.03.05 Ilenarornueckoe oOpasoBanue (¢ AByMs NMPO(UISIMUA MTOATOTOBKH), TPOGUIN
«buonornss n Xumwms». Hucnummuaa b1.0.07.02.03 «utomorusi» BkaodueHa B biok b.1
«ductumumaet - (Momymu)», B B1.0.07 «IIpenMeTHO-METONUYECKUN MOIYIh TO TPOGUITIO
buonorusy. Incuurmmna peanusyercss B HTI'CITH Ha kadenpe ecTeCTBEHHBIX HayK.

CoBpeMeHHAsl IUTOJIOTUS HM3Y4YalOT CTPOCHUE KIETOK, WX (DYHKIMOHHpPOBAHUE KaK
JJIEeMEHTapHBIX JKHUBBIX CHCTEM, HCCleqyeT (YHKUUU OTIEIbHBIX KIETOYHBIX KOMIIOHEHTOB,
MPOLIECCHl BOCIPOU3BEICHUS KJIETOK, MX pelapamuy, MPUCIIOCOOJICHUs K YCIOBHSM CpEAbl H
MHOTHE JpYyrue MNpOLECCHl, MO3BOJSIONIME CYIUTh 00 OOUIMX [ BCEX KIETOK CBOWCTBax W
¢bynkiusax. OIHOBPEMEHHO yJensieTcs BHHMAaHHE BOINPOCAM TKAHEBOW  CIHEIUATHU3AIINH,
B3aMMOCBSA3M MOP(OJOTHYECKUX OCOOEHHOCTEH, XMMHUYECKON OpraHum3anuud U (U3HOIOTHYEeCKHX
(GyHKIIUE KIETOK M KIETOYHBIX CTPYKTYyp. B Xome ocBoeHUS AUCHMILTUHBI HEOOXOAMMa TeCHas
UHTErpalys TEOPETUUYECKUX M NPAKTUYECKUX 3HAHWN, YMEHHH U HaBBIKOB, MPHOOpETaeMBbIX
CTYJEHTaMH TpPU H3YYCHHH OOTAHWKH, 300JIOTHH, XUMHUHU. [l03TOMYy HU3y4YeHHE LUTOJIOTUU U
TUCTOJIOTMH, OCHOB XMMUH, & TAK)K€ HaYaJIbHBIN 3Tall OCBOCHUSI OOTAaHUKHU M 300JI0TUH IMPOUCXOAUT
napajuienbHo Ha 1 Kypce, YTO TIO3BOJSIET JOOWUTHCS TIOHMMaHUsl CTYACHTaMU €JIMHCTBA
OpPTaHMYECKOTO MUPA, HAYWHAS C TICPBBIX ITAIIOB €r0 3aPOKICHHUS.

3. PE3YJBTATBI OCBOEHUA JUCHUIIJIMHBI

I[I/ICLII/IHJ'II/IHB. HallpaBJICHA Ha (I)OpMI/IPOBaHI/IC H pa3BUTHC CIICAYIOMIUX KOMIIETEHIIUH:

Kox 1 HanmeHoBaHme Kox v HauMeHOBaHNE HHANKATOPA TOCTHXKEHUS Jeckpuntopst
KOMIICTEHIUH KOMIIECTCHIITUU
YK-1. Cmocoben | YK-1.1. JleMoHCTpHpYeT 3HaHUE 0COOCHHOCTEH | 3HAeT OCOOCHHOCTH CHCTEMHOTO M
OCYIIECTBIATh  MOHUCK, | CHCTEMHOIO W  KPHUTHYECKOTO  MBIIUICHHS, | KPUTHYECKOTO MBIILICHUS,
KPUTHYECKUI aHAJIM3 W | apryMEHTUPOBAHHO (OPMHUPYET COOCTBEHHOE | apryMEHTHPOBAHHO ¢dbopmupyer
CHHTE3 uHdopMmanuy, | Cy)KJICHUEe U OLECHKY MH(MOPMAIMH, IPUHAMACT | COOCTBEHHOE CYXKACHHE M OICHKY
MPUMEHSATh CHUCTEMHBIH | 00OCHOBaHHOE PEIICHUE. uHpopmanuy, MPUHUMAET
MOJXOJ JUIS  PELICHHs 000CHOBaHHOE pellIeHHE.
MOCTABJICHHBIX 3a/1a4 YMeeT HCIONB30BaTh CUCTEMHOE H
KpPHUTUYECKOE MBIILICHHE,
apryMEHTHUPOBAHHO (dbopmupoBath
COOCTBEHHOE CY)KICHHE U JeNaTh




OLIEHKY HH(pOpMAIMK, NPUHAMATH
000CHOBaHHOE pELICHHUE.

Ba aJeeT HaBbIKaMHW HCIIOJIB30BaHUA

CHCTEMHOTO u KPUTHYECKOTO
MBIIIIEHUs,  apryMEHTHPOBaHHOTO
(dopMupoBaHus COOCTBEHHOTO

CY)KICHUS ¥ OIICHKH WH(pOPMAINH,
MPUHATHS 000CHOBAHHOT'O PEILICHHMS.

VK-1.2. Ilpumenser normdeckue GOpMBI U
MPOIETYPHI, CITIOCOOEH K peIeKCHH TI0 TTOBOAY
COOCTBEHHOW W  Yy)XOHl  MBICITUTEIHHON
JeATEIbHOCTH.

3nHaer sormdeckue  GOPMBI U
MPOIIETyPHI, CIIOCOOBI pediexcuu mo
MOBOAY COOCTBEHHOW W  UYXKOi
MBICTHTEIbHON IS TeNbHOCTH.

YMeer  NpPUMEHATH  JIOTHYECKHE
(OPMBI U MPOLEYPbI, OCYILECTBIATh
pedIeKCUBHBIM aHanu3 COOCTBEHHOU
u qyxon MBICTIUTENBHOM
JIESITETIbHOCTH.

Baaneer mnpUMEHEHHs JIOTMYECKHUX
(GopM | TIpoLeTyphl, OCYIIECTBICHUS
pednexcuBHOTO aHanmm3a
COOCTBEHHOM u qyKOM
MBICIIUTENbHON JICSITEIEHOCTH.

VYK-1.3. AHanu3upyeT UCTOYHUKHA WHPOPMALIUU
C TIETBI0 BBIABICHUS WX IPOTHBOPEUHIl H
TIOWCKA JJOCTOBEPHBIX CYKIACHUH.

3Haer crocoObl aHaIM3a HCTOYHHKOB
WHPOPMALINH C TETBIO BRIABICHHUS UX
IPOTUBOPEUUI u TIOMCKa
JIOCTOBEPHBIX CYXKJICHUH.

YMmeer AHAJIM3UPOBAaTh HCTOYHHUKH
I/IH(i)OpMaI_II/II/I C ICJIBIO BBIABIICHUSA UX

IPOTUBOPEUUI u MIOUCKa
JIOCTOBEPHBIX CYXKJICHUHU.
Buaaneer crnocodamu aHamusa

HNCTOYHUKOB I/IH(i)OpMaHI/II/I C LCIbIO
BBIABJICHUS  UX HpOTI/IBOpe‘{I/Iﬁ u
ITOMCKa JOCTOBECPHBIX Cy)K,Z[CHPIﬁ.

IIK-1. Crocoben
OCBauBaTh u
HCIIOJIB30BATh

TEOPETHUYECKUE 3HAHHS U
MPaKTHYECKUE YMEHHS U
HaBBIKM B TMPEAMETHOMN
o0JacTé TpH pEIICeHUU
po¢eCCHOHATBHBIX
3ajau.

I[IK-1.1.  3HaeT: CTpPyKTypy, COCTaB U
JUIAKTHYECKUE eIMHUIBI IPEAMETHOW 00IacTH
(Omomorust, XUMHSI)

3HaeT NOHATUHHBIA anmapar HayKu
«IIUTOJIOTHSI»; 3aKOHOMEPHOCTH
CTPYKTYPHO-GYHKIIMOHATbHOHN
OpTaHM3AIIH KIIETOK n
BHYTPUKIIETOYHBIX CTPYKTYD;
TEOPUI0  KJIETOYHOTO  CTPOCHHA
OpPraHU3MOB;  KJIETOYHBIH  IHKIJI
KJIETKH, MEXaHH3M [EJICHUS KJIETOK;
MEXaHW3M CTapeHusT U  CMEpTH
KJIETOK, 0COOEHHOCTH
MaTOJIOTHYECKUX M3MEHEHHH KIIETOK;
0COOCHHOCTH CTPOCHHUS u
(GYHKIIMOHNPOBAaHUS KJIETOK HpO- M
9YKapuor, pacTHTENBHBIX n
JKUBOTHBIX OPTaHW3MOB; THIIOTE3bI O
MIPOUCXOKACHUN  JyKapHOTHIECKON
KIIETKH.

YMmeer paboTaTb CcO  CBETOBHIM
MHKPOCKOIIOM, H3TOTOBIIATH
BpPEMEHHbIE npenaparsl,
JIEMOHCTPUPOBATH TpaBuia paboThI C
MHUKPOCKOIIOM u METOJUKY
MIPUTOTOBJICHUS] NIPENapaToB, JeJaTh
PHCYHKH HalJJeHHBIX noJ
MHKPOCKOIIOM KJIETOUHBIX CTPYKTYD,
omucaTb 3JIEKTPOHHYIO
MuKpogoTorpaduio, COCTaBIIATh
CXeMBl W TaOJNMIBI, OOBSICHHUTS,




apryMEeHTUPOBATh
B3aMMOOTHOIIICHUN
MPOKAPHOTUIECKUX u
9YKAPUOTHUYUECKHUX OpraHU3MOB,
000CHOBATH €UHCTBO u
SBOJIOIIMOHHOE  POJCTBO  KJIETOK
OakTepuif, pacTeHWH, XHUBOTHBIX U
YeJIOBEKa, CpelCTBaMU 3HAHUU
LIATOJOTUN OOBSICHATE MEXaHU3MBI
OHMOJIOTMYECKUX IPOIECCOB: POCTa,
pas3BuTHs, JIbIXaHUS, MMUTaHUA,
Pa3MHOXKCHUS; pas3nuyarth Ha
MHUKpOIpenapaTax OCHOBHEIE
CTPYKTYPHBbIE  3JIEMEHTHI  KJIETOK,
JieNiaTh PUCYHKHU; Je7aTh BBIBOJBI H
0000IIIeHUs, COCTABIATL JIOTHUYECKUE
CXEMEI, TaOJINIIE, OIUCKIBATH
3JICKTPOHHBIE MEKPO(QOTOrpahuu.

3aKOHOMEPHOCTH

Buaaneer TEOPETUIECKHMU
3HaHUSIMH, MO3BOJIAIOIIUMHI
¢dbopMupOBaTh y ydYaIIUXCS HAyYHOE
MIOHMMAaHHE €MHCTBA CTPYKTYPHON U
(bYHKIMOHATBEHON OpTaHu3aIx
IIPEACTAaBUTENEH BCEX LAPCTB >KUBOU
MPUPOJBI; METOAONOTHEH TO3HAHUS
KJICTKH Ha Jr000oM ypoBHE e
OpraHu3aIH.

[IK-1.2. YMeeT ocymecTBIsATh 0TOOP Y4eOHOTO
COZICpYKaHMUS ISl €r0 pealn3aluy B Pa3indHbIX
¢dopmax  oOyueHHST B COOTBETCTBHH  C
tpedoBanusmMu GI'OC OO

3HaeT MecTO Y4EOHOH IUCIMITIHHE
B CTPYKType MPOrpaMMbl y4eOHOTO
npeameta «buosorusy.

Ymeer OCYIIECTBIIATH otbop
y4eOHOro  COAEp)KaHusT sl ero
peanu3aii B Pa3IMYHBIX (opmax
o0y4eHuss B COOTBETCTBUU  C
tpedoBanusmu ®I'OC OO

Baaneer METOIUKOMN otbopa
y4eOHOrO COIEpKaHHsS MpeaMeTa
«buonorus»» Al ero peanuzalnuu B
pa3nuuHbIX QopmMax oOy4yeHus B
COOTBETCTBHH ¢  TpeOOBaHUSIMHU
dI'OC 00

IIK-1.3. HemoHcTpupyeT YMEHHE

3Haer Gopmbl Y4YCOHBIX 3aHSATHH,

JOCTHIXCHHUSA
JIHYHOCTHBIX,
MIPEAMETHBIX

pa3pabaTbIBaTh pa3W4HbIC (OPMBI YYEOHBIX | METOABI, MPHEMbI W TEXHOJOTHH
3aHATUH, TPUMEHATh METOIBI, NpPUEMBI U | OOyYCHHS, B TOM quCIIe
TEXHOJOTHH  OOyYeHHs, B TOM  uucle | HHGOPMAIMOHHBIC
HH(GOPMALIMOHHBIE YMeer pa3pabaTbiBaTh pa3IHUYHbBIC
(dopmbI y9eOHBIX 3aHATHH,
NPUMEHATh  METO/bI, TPUEMbl U
TEXHOJIOTUH O0y4YeHHs, B TOM YHCIe
HH(POpPMALIMOHHEIE.
Biameer MeToauMkoil  pa3pabOTKH
pa3nuyHbIX (OPM yUeOHBIX 3aHSITHU,
MPUMCHCHUST METOJOB, MPHEMOB U
TEXHOJIOTUI 00ydYeHHS, B TOM YHUCIIC
HHOOPMAIIMOHHBIX.
IK-3.1. Bmageer cnocobamu WHTErpanuy | 3HAeT MECTO NMPUMEHCHHs 3HAHHMA
(dbopmupoBaTH V4eOHBIX ~ MPEIMETOB Ui OpraHW3alWd | I[UTOJIOTUH JUTSt 00BACHEHUS
Pa3BUBAIOIIYIO pa3BuBaromien y4aeOHOH JIEATSIIBHOCTH | MEXaHU3MOB OMOJIOTHYECKUX
00pa3oBaTeNbHyI0 cpely | (HCCleoBaTeNbCKOM, MPOEKTHOM, TPYIIOBOM U | MPOIECCOB: pocra, pasButusl,

ap.)

AbIXaHWs, TIATaHWUA, Pa3MHOXKCHHUS,
CIIOCOOBI M MECTO TIPUMEHCHUSA
IIOJYUYCHHBIX B KYpCC IHMTOJOTHH




METANpEAMETHBIX
pe3yabTaTOB  OOYyYCHHUS
CpeacTBaMu
MIPETT0IaBaCMbIX
Y4eOHBIX IPEIMETOB

3HAHUW IpY  OCBOCHUM  JPYIUX
JICLUTIIIH MIPeAMETHO-
COJIEPIKaTEIbHOTO U OMOJIOTHYECKOTO
MOJyJel;  crocoObl  MHTErpanuu
y4eOHBIX MIPEAMETOB ULt
OpraHU3alyK Pa3BUBAIOIICH Y4eOHOM
JEATEeIBHOCTH  (MCCIIeIOBATEIILCKO,
MIPOCKTHOM, I'PYIIIOBOM | JIp.).

YmMmeer cpelncTBaMu 3HAHUH
LIMTOJIOTHA OOBICHITH MEXaHU3MBI
OMOJIOTHYECKUX TIPOIIECCOB: POCTA,

pa3BuTHA, JIBIXaHUS, MMUTaHUA,
Pa3MHOXKEHHUS; MIPUMEHSTh
MIOJyY€HHBIE pu HU3y4YEeHUH

LUTOJIOTMM 3HAHUS TPU OCBOCHHHU
JIpYTUX  JUCHUIUIMH  NPEIMETHO-
COJICPIKaTEIBbHOTO U OMOJIOTHYECKOTO
MOAyneii W Ui OpraHu3aluu
pa3BuUBaroLIei y4aeOHOH
JIESITENIFHOCTH  (MCCIEI0BATENBCKOM,
MIPOCKTHOM, I'PYIIIOBOM | JIp.);

Baageer TEOPETUUECKUMU
3HaHUAMH, MO3BOJISIOIIMU
(GOopMHUpPOBATh y Y4YaIIUXCSl HAy4HOE
[IOHMMAHHE €JUHCTBA CTPYKTYPHOU U
(YHKIMOHAITBEHON OpraHu3aluu
IpeJCcTaBUTENel BCeX LapCTB >KUBOM
IPUPOJIBI, Ccroco0aMy HMHTETPaIun
y4eOHBIX MIPEAMETOB Uit
OpraHu3alliy Pa3BUBAIOIICH yUeOHOM
JIESITETTBHOCTH  (MCCIIEI0BATEIBCKOMH,
MIPOEKTHOM, TPYIIIOBOMU U JI.)

TIK-3.2. Ucnonebiyer o0pazoBaTeNbHbII
MOTEHITMAJ COITUOKYJIBTYPHOU CPEebl PErHoHa B
MPENoIaBaHNK OUOJIOTHH M XUMHH, B YUCOHOMH
¥ BO BHCYPOYHOH JIEATEITHHOCTH

3HaeT 00pa3oBaTENbHBIN MOTEHIHAI
COIMOKYJIBTYPHOU cpenbl
VYpansckoro peruoHa B
NpenoiaBaHuy OWOJIOTHH, XUMHH, B
yueOHOH W BO BHEYPOYHOI
JIeSITEIIEHOCTH.

Ymeer UCTIONIb30BaTh
00pa3oBaTeNTbHBIA MOTEHINAT
COLIMOKYJIbTYPHOU cpenbl
Ypanbckoro peruoHa B

HpernojaBaHuy OMOJIOTHH, XMMHH, B
yueOHOH W BO  BHEYpPOYHOM
JIeSITeIbHOCTH

Ba aJeeT HaBbIKaMHW HCIIOJIb30BaHUA

00pazoBaTeLHOTO MOTEHIMaNa
COIIMOKYJIBTYPHOU cpenpl
VYpanbckoro peruona B

NPeNoiaBaHuy OWOJIOTHH, XUMHH, B
y4eOHOH ®W  BO BHEYPOUYHOH
JIeSITEIEHOCTH

T1K-3.3. 3Haer IICHXOJIOTO-IIEAAarOrHYECKUE
YCITOBHS CO3IaHus pa3BuBaromIei
o0pa3oBaTeNpHON Cpembl A TOCTHDKEHUS
JUYHOCTHBIX M METANpeIMETHBIX pe3yIbTaTOB
o0y4eHus

3HaeT IICHXOJIOTO-TIEIarOTHYECKHE
YCIIOBUSI  CO3/IaHMSA  Pa3BHBAIOIICH

oOpa3oBaTeNnpHON cpensl TS
JIOCTHIKEHUS JIMYHOCTHBIX u
MeTaHpe)IMCTHBIX peByHBTaTOB
00yYeHHs.

YMeeT HCHONB30BaTh IICHUXOJIOTO-
MEIarOrMYCCKUE YCIIOBUS CO3JAHHUS
pasBuBaroniei 00pa30BaTeIILHOM
CpeJIbl JUTSL TOCTHKCHUS JIMIHOCTHBIX




nu MeTaHpe}lMeTHHX pe3yanaTOB
00yueHUSI.
Baaneer HaBBIKAMH

HCCIIENOBATEIbLCKON  IEATEIBHOCTH,;
HaBBIKAMHU CO3JIaHUsI pa3BUBAIOLIEH

00pazoBaTesbHO cpezbl JUIst
JOCTHXKCHUA JIMYHOCTHBIX nu
MeTanpeAMETHBIX pe3yIbTaTOB
00yJeHHs

4. CTPYKTYPA U COAEP KAHUE JUCIUIIJIMHBI

4.1. O0beM JUCHUIVINHBI U BUIbl KOHTAKTHON H CAMOCTOSATEJILHOM padoThI

OO61ast Tpy10€MKOCTh JUCIUILIMHBI cocTaBiseT 4 3ad. ea. (144 yacoB), cemecTp U3yueHus

- 1, HX paclpeacCIICHUC 110 BUAaM pa60T MMpEaACTaBJICHO B Ta6J'II/II_Ie.

dopma 00yueHHS

Bun pabotst Ounas

1 cemecTp
OO0u1asi TPY10€eMKOCTh IMCUUILIHHBI 110 YICOHOMY TUTaHY 144
KonTakTHasi padora, B TOM YHCIIE: 56
Jlexknn 24
JlabopaTopHbie pabOThI 32
CamocrosiTesbHasi padoTa 79
IloaroroBka K 3k3ameny B 1 cemectpe 9

4.2.1. YueOHO-TeMaTHYeCKHUH IVIaH TUCHHUILVINHBI (04Hast popma o0y4deHust)

HawnmenoBanue paznenos u | Beero, KonTaktHas pabota CamocT. 0
LICHOYHEIC O1CHOYHEIC
TeM JUCHUIUIUHBL (MOAyist) | yacoB | Jlekuum | IIpakr. JIab. pabota cpencTaa s cpeacTRa s
SaHATHA | paGOTHI TEKYIIEro KOHTPOJISI|  MPOMEKY-
TOYHOM
aTTECTAINH
1 kypc, 1 cemecmp
Pa3nen 1. Teopusi KJ1eTOYHOr0 CTPOEHUS OPraHU3MOB Bomnpocs! k
Tema 1. Beenenue B 8 2 - - 1. DOkcnpecc- DK3aMEHY.
IIUTOJIOTHIO. ompoc.
Teopus KJIETOYHOTO 2. ITposepka
CTPOCHHUS OPTaHH3MOB. KOHCIIEKTA.
Tema 2. YpoBHU 10 2 - 2 1. Okcmpecc-
OpraHu3aluy >KUBOI OIIpoc.
MaTEepPHH.
Tema 3. Metonbt 10 - - 4 1. Dxcmpecc-
HCCIICIOBAHUS KICTKH. onpoc.
2. IIpoBepka
MIPAaBHIBHOCTH
3aIOTHCHHS
TaOJIHII,
BBITIOJTHEHUS
IUTOJIOTUYECKUX
PHCYHKOB.
3. Cnava
CUTYAllMOHHBIX
3a/1a4.




Paznen 2. OuTOoreHeTnyeckoe 1 PYHKIHMOHAJIbLHOE ¢IMHCTBO BHYTPUKJIETOYHBIX CTPYKTYP

Tema 4. Bo3HUKHOBEHHE 10 4 - - 6 1. Dxcmpecc-
KJIETKH B Ipoliecce orpoc.
IBOJIIOLIMH. 2.
CobecenoBanne
10 MaTepuaIam
craTeil.
Tema 5. 12 - - 6 6 1. Dxcnpecce-
Mukpockonuueckoe u onpoc.
CyOMHKPOCKOITIECKOE 2. IIpoBepka
CTpOEHHE U MIPaBUIBHOCTH
(YHKIMOHHPOBaHHE 3aI0THEHUs
MEMOpPaHHBIX KOMIIOHEHTOB TaOJINIL,
OUTOIIJIa3MBbI. BBIITIOJTHECHUA
LUTOJIOTHYECKUX
PHCYHKOB.
3. Cnaua
CUTYaIMOHHBIX
3a1ad.
Tema 6. 10 - - 4 6 1. Okcmpecc-
Mukpockonuueckoe u onpoc.
CyOMHMKPOCKOITIECKOE 2. IIpoBepka
CTPOEHHE U MIPaBUIBHOCTH
(YHKIMOHHPOBaHHE HE 3aI0THEHHS
MEMOpPaHHBIX KOMITOHCHTOB TaOJIHIL,
OUTOIIJIa3MBbI. BBIIIOJITHECHUA
LUTOJIOTHYECKUX
PHCYHKOB.
3. Cnaua
CUTYallMOHHBIX
3a1ad.
Tema 7. CtpoeHue, 12 2 - 4 6 1. Okcmpecc-
XUMHYECKHH COCTaB U orpoc.
(hyHKIIMH HHTEP(A3ZHOTO 2. IIposepka
siapa. XMMUYECKUH COCTaB [IPaBUJIBHOCTH
U CTPYKTypa XpOMOCOM. 3aI0THEHHS
TaOJIMIL,
BBIIIOJIHECHUA
LUTOJIOTHYECKUX
PHCYHKOB.
3. Cnaua
CUTYallMOHHBIX
3a1ad.
Tema 8. CtpykTypHas u 10 2 - 2 6 1. Okcmpecc-
(hyHKIIMOHATBHAS orpoc.
B3aMMOCBSI3b OPIaHOUIOB 2. IIpoBepka
KIIETKH. MIPaBUIIBHOCTH
COCTaBIICHUS
PHCYHKOB U CXEM.
3. Yuactue B urpe
«Krnerka:
CTPYKTYypa U
GYHKIHNY.
Pazgen 3. IlutoreHeTH4ecKne OCHOBBI M MEXaHH3M BOCIIPOM3Be/ICHHS KIIETOK
Tema 9. KieTouHblil IUKIL. 10 2 - 2 6 1. Dxcmpecc-
XapakTepucTHKa ompoc.
uHTEp(}A3BI. 2. IIpoBepka
MIPaBUIIBHOCTH
3aI0JTHEHHS
TaOJIHIL,
BBINTOJTHEHHS
IIUTOJIOTHYECKUX




PHCYHKOB.
3. Cnaua
CUTYaIMOHHBIX
3aj1a4.
Tema 10. Xapaxrepuctuka 12 2 - 4 6 1. Okcmpecc-
KJIETOYHBIX JICJICHUH. orpoc.
2. IIpoBepka
MPaBUIBHOCTH
3aI0JIHEHHS
TaOJIMIL,
BBITTOJTHEHHS
[IUTOJOTHYECKIX
PHCYHKOB.
3. Cnaua
CHUTYaIHOHHBIX
3ajad.
Tema 11. buonoruueckoe 11 4 - - 7 1. Dxcmpecce-
3HAYEHHE KIIETOUHBIX orpoc.
nenenuid. Passutue 2. IIpoBepka
MOJIOBBIX KJIETOK Y MPaBUILHOCTH
CEMEHHBIX PacTeHUH, BBITTOJTHEHHSI
JKUBOTHBIX, YEIOBEKA. CXEM-PHCYHKOB.
3. Cgaua
MHKPOTIpEaparo
B.
Pasnen 4. OHTOreHe3 KJIETOK
Tema 12. 10 2 - 2 6 1. Dxcmpecc-
Juddepenunanys KieTox. ompoc.
2.
CobecenoBanue
[0 Matepuaiam
cTareu.
3. TepMHHONOTH-
YEeCKHUI TUKTAHT.
Tema 13. Ilatonorus 10 2 - 2 6 1. Dkempecc-
KJIETOK. orpoc.
2. YgacTue B
paboTe Kpyriioro
cTona
«[laronoruueckue
HU3MEHEHHUS
KIIETOKY.
3. Cnaua
MHUKpodoTorpaduii
[ToaroroBka K 3K3aMeHy, 9 9
c/lava dK3aMeHa
Bcero mo gucuuninHe 144 24 - 32 88
JlabGopaTopHble 3aHATHA
Ne HaumenoBanue 1abopatopHbIX paboT Koun-Bo ayn.
pa3aciia qaCOB
1 Tema 1. YpoBHH OpraHHU3alliy KUBOW MaTEPHH. 2
1 Tema 2. MeTobl UCCIIEIOBAHUS KIETKH. 4
2 Tema 3. MUKPOCKOIMYECKOE W CYOMHKpPOCKOIUYECKOE CTpPOEHHUE U 6
d)YHKI_II/IOHI/IpOBaHI/IC MeM6paHHBIX KOMITIOHCHTOB UTOITIJIa3MBbI.
2 Tema 4. MUKPOCKONIMYECKOE W CYOMHKPOCKOIUYECKOE CTpPOEHHE | 4
(OYHKIIMOHUPOBAHUEC HE MEMOPAHHBIX KOMIIOHEHTOB IIUTOILIA3MBL.
2 Tema 5. XvMU4eCKHM COCTAB U CTPYKTYypPa XPOMOCOM. 4
2 Tema 6. CtpykrypHass M (YHKIMOHAJIbHAS B3aMMOCBS3b OPraHOWJIOB 2




KJICTKH.

3 Tema 7. KneTouHbli UK. XapaKTepUCTHKA HHTEP(a3bl. 2
3 Tema 8. XapakTepHuCTHKA KJICTOYHBIX JICJTICHHM. 4
4 Tema 9. luddepenumanns KIETOK. 2
4 Tema 10. I1aTon0orust KJIETOK. 2

Tumnopsle 3agaHus IJIsI TCKYIICTO KOHTPOJIA U HpOMe)KyTOLIHOI\/'I aTTeCTalu 110 JUCHHUITIIINHE,
KpUTCPUMW W IIKaJIbl OLOCHHWBAHUA, a TAKXE MCTOAWMYCCKUC PCKOMCHIAIUMK IJId 06yt1a1011mxcx
IMPEACTABJICHBI B IPUJIOKCHUU K pa6oqe171 nmporpamMme IUCHUIINHBI.

4.3. ConepxaHue TUCHUILINHBI

Tema 1. BBenenne B HuTo/10rui0. Teopusi KJI€TOYHOI0 CTPOECHUSI OPraHU3MOB.

Hayka nutonorusa. OOBEKT HMCCIEIOBaHUS M MPOOJIEMBI ITUTONOTUU. MECTO IIMTOJIOTUH
cpenu Opyrux OMOJOTHYECKUX IUCHUIUIMH. TeopeTHdyeckoe U MpakTUYecKoe 3HAUeHHUE IIUTOJIOTHUH.
Kpatkue cBenenuss u3 ucropum pasutus murtonormum XVI, XVII, XVIII, XIX, XX Bekos.
CoBpeMeHHbIE HAIpaBJICHUS LUTOJOTHYECKUX HccienoBaHuil. KpaTkue cBeneHUs U3 HUCTOPUU
CO3/1aHUA KJIETOUHOU Teoprn. OCHOBHBIE MOJOXKEHHS KIETOYHON TEOPHUH, BBIABUHYThIE MaTTHacOM
[netinenom u Teomopom IlIBannom (1838 1.). Teopus «kieroyHoro oOmiecTBa» Pymonbda
Bupxosa (1859 r.). CoBpeMeHHO€ COCTOSIHUE KJIETOUHON TEOPUHU, OCHOBHBIE €€ MOJIOKEHUSI.

Tema 2. YpoBHM OpPraHu3auuu ;KUBOi MaTepuM.

OcobeHHocTn  cTpoeHMsT W (DYHKUIMOHUPOBAHHS BHUPYCOB Kak  HpeIcTaBUTENCH
MaKpOMOJIEKYJIIPHOTO YPOBHSI OpTaHU3allUU KUBOW MaTepuu. TeopeTuueckoe 3HaU€HUE 3HAHUI O
Bupycax. CoBpeMeHHbIE IPOOIEMbI BUPYCOJIOTHH.

XapakTepucTuka MPOKapUOTUYECKOTO YPOBHS OpPraHM3allMM KUBOW MaTepuu (OakTepuw,
CHHE-3€JICHbIE BOJOPOCIM, AaKTHUHOMHULETHI). HekoTopwle oOmiye uYepTbl OpraHu3ali KIETOK
IPOKAPUOT U DYKAPHUOT.

Tema 3. MeToabl uccieq0BAHUSA KJIETKH.

YCTpoCTBO CBETOBOTO MHKPOCKONA M TpaBwia pabOThl ¢ HUM. TeXHUYECKHE
XapaKTepUCTUKU MHUKPOCKOINA. MeToabl: CBETOBOM MHUKPOCKOIINH, TEMHOIIOJBbHOM MUKPOCKOIHH,
(ha30BO-KOHTPAaCTHOM  MHUKPOCKOINHH,  HUHTEP(EPEHIIMOHHONM  MHKPOCKONHMH,  IOIJIOIIECHUS
PEHTTEHOBCKUX JIyded, panuoaBTorpaduu, (GpayopecrueHTHOW MHKPOCKOINHWH, MOJSPU3ALUOHHON
MUKPOCKOIUHU, TUGPAKIUN PEHTTEHOBCKUX JIy4eW, LHUTO- M THCTOXUMHUYECKUE, AJIEKTPOHHON
MHUKPOCKOIIHH.

Tema 5. Bo3HMKHOBeHHE KJIETKH B IpoLecce 3BOJIIOLUH.

KpaTkue cBeneHus O XMMHMUYECKOM JTal€ 3BOJIOLMU JKUBOM MaTepuu. BO3HMKHOBEHME
MIPOKAPUOTHYECKON KIETKH B Ipolecce OMOJOrMYecKOro sSTama HBOJIIOIMU JKUBOM MaTepHH.
I'unoTe3bl BOSHUKHOBEHUS 3YKapUOTUYECKON KIETKH: cuMOnOTHYecKas runore3a (MepeKKOBCKHil,
1910; Maprynuc, 1970; Taxramxan, 1973); runore3a cunOakrepuorenesa (Ctynurckuii, 1962);
WHBarmHanuoHHas runoresa (Podeprcon, 1963).

Tema 6. Muxpockonnuyeckoe " CyOMHKpPOCKONNYECKOe CTpOeHue "
(GyHkHOHNpPOBaHNE MEMOPAHHBIX KOMIIOHEHTOB IUTOILIA3MBIL.

OObmiee mpencTaBieHWe O KIETKe: IUTOIIa3Ma, sIpo, THajorjia3Ma, MeMOpaHHbIe U He
MeMOpaHHBIE OPTaHOM/BI, CHEIHATU3UPOBAHHBIE CTPYKTYpbl. DU3NKO-XUMUYECKasi OpraHU3aIus
THaJIOIIa3Mbl, €€ CTpyKTypa U pyHkuun. MemOpaHa — yHUBepcallbHasl CTPYKTypa KIeTKu. JlaHHbIe
IJIEKTPOHHOMHUKPOCKOIMYECKUX UCCIIEI0OBaHUM CTPYKTYpbI MeMOpaH (TpexcnoifHas
JUTIOTIPOTEUTHAST MOJIEIb, KUIAKOCTHO-MO3an4Hasi Mojieib). OCOOEHHOCTH XMMHYECKOTO COCTaBa
IUIa3MaJleMMbl ¥ BHYTPUKIETOYHBIX MeMOpaH. KietouHas mMOBEpXHOCTh: TIa3MaTUYeCcKas
MeMmOpaHa (TuiasmanemMma) — CTPYKTypa, MpUCyIIas JIIOOOMY THUIY KJIETOK, Karcylia OakTepui,
KJIETOYHAsI CTEHKA PACTEHUM, TNIMKOKAIUKC KUBOTHBIX KJIETOK, X CTPOCHUE, XMMUYECKUN COCTaB,
¢ynkiuu. QOYHKIUM IUIa3MaTHYECKOM MeMOpaHbl: 3allluTHas, TPAHCIOPTHAs, PETyJATOpHasd,




peuenrtopHas. ['paHynspHas W arpaHyisipHas SHJOIUIa3MaTH4ecKas ceTh (CTpoeHue, (yHKIMH).
Anmapar T'onpmxu (ctpoenue, @yHkuuu). OpraHuzanus BHYTPHUKIETOUHOTO MeTaboin3Ma Kak
OolHA U3 OCHOBHBIX (yHKIMH anmapara [onbmxu. JIuzocomsl (CTpoeHHE, Pa3HOBUAHOCTH,
¢yHKMM). Yyactve BO BHYTPUKJIETOYHOM IUIEBAPEHUH, aBTOJIN3 BHYTPUKIETOYHBIX MEMOpPaH U
KJIETOK opraHuszMa). MUTOXOHIpUM (CTPOEHHUE, OpraHM3alUs CHCTEMbl JHEProodecredeHus
KieTku). CBsi3b MEXIY MHUTOXOHAPUSMU U METa0OJUTHYECKHUMH Tpoueccamu B kietke (ATO).
[Tnactuapl (CTpoeHHe, MOJIEKYJISIpHAs OpraHU3alUs XJIOPOIUIacToB, (QyHKuuu). doTocuHTE3 B
KJIETKax pacTeHuid. B3auMocBs3b MeEXIy XJIOpOIUIaCTaMH, XPOMOILIACTaMHM M JIEMKOIIacTamH.
MUTOXOHIPUH U IIACTU/BI KaK MOJYyaBTOHOMHBIE OPTaHOMIbI KIIETKH.

Tema 7. Muxpockonnuyeckoe " CyOMHKpPOCKONNYECKOe CTpPOeHue U
(pyHKIMOHMpOBaHNE He MEeMOPAHHBIX KOMIIOHEHTOB LIMTOILIA3MBI.

Pubocomel (cTpoenue, 6uocunTe3 Oenka). CTpykTypHas U MeTaOoauTHYecKass (YHKIHMU
6enka. MUKpOTpyOOUKH KUBOTHBIX KJIETOK (XUMHUYECKHUIl cOCTaB, CTpoeHUe, GyHKIMK). PecHuukn
U KTYTHKU KJIETOK 3yKapuoTOB. JKTryTHKU ImpokapuoToB (Oenok ¢uiaremnuH). MukpopuOpuiisl u
MHUKPOGUIAMEHTBI IIUTOIUIA3MbI KJIETOK PACTEHHH M JKUBOTHBIX. Y4YacTHE MHUKpPO(PHUIAMEHTOB B
JNBUOKEHUM 1uTomiIa3Mbpl. CTpoeHne MUKPOQUOPHILIBI HONEPEUHO-I0I0CATOTO  MBIIIEYHOIO
BosiokHa. Kierounsli nentp. Llentpuonu (ctpoenue, @DyHKUMHM). YuyacTHe ULEHTPHONEH B
o0pa3oBaHNM BepeTeHa JIeJIeHHUs], CBSI3b C KHHETOCOMAMH PECHHUYEK.

Tema 8. CTpoenne, xumu4eckuii coctaB U pyHKnuu HHTEpa3HOIO sApA.

SAnpo unrepdazHoil kieTku. XUMHUYECKUH cocTaB sapa: HykjaeuHoBble KucioTel (AHK u
PHK), ctpykrypHble Oenku sapa u  ¢epMeHTsl. OCHOBHBIE CTPYKTYpHBIE KOMITOHEHTHI
uHTep(a3Horo sjpa: saepHas 00O0JO0UKa, KapuoIula3Ma, XPOMAaTUH (XpOMOCOMBI), SAPBIIIKO; HX
¢yukuuu. 'enernueckas u MerabonuTrueckas QyHKIMM siipa. XpOMOCOMbI. XUMHUECKUH COCTaB:
JHK, PHK, rucTtoHsl W HErucTOHOBBIE O€JKH, Bojaa, Junuasl, noHel Ca m Mg. Mopdomorus
XpOMOCOM Ha ypOBHE CBETOBOI'O MHUKPOCKOIIA B IEPUOJA MUTO3a. ['€HBI U reHeTHYeCKUi KoaA. TuIel
Ha0OpPOB XPOMOCOM B KJIETKE: TaIlJIOUIHBIN, TUTLTONAHBIA. KapuoTum.

Tema 9. Xumnueckue cocTaB H CTPYKTYpPa XpOMOCOM.

MonekynsipHas opranuzanus xpomocoM (Hutu [IHII). Monens cTpyKTypHOH YKIaJIKu
xpomocoMsl (1o [IpokodreBoii-benbroekoit). XpoMoHemMa — 3JIeMeHTapHast CTPYKTypHast eIMHHIIA
XpPOMOCOMBI Ha YpOBHE 3JIEKTPOHHOIO0 MHUKpocKoma. [1aTh mopsakoB cnupanu3alud XpOMOCOMBI.
Xpomomepsl. DyxpoMmatuH. ['erepoxpomaruH. Marpukce. Penpoaykums xpomocoM. MexaHusm
peaymukanuu Mosiekyn JIHK B kieTkax mpokapHoTOB U 3yKapHOTOB. ACUHXPOHHOCTh IIPOLIECCOB
penymaukamuu JJTHK B XxpomocoMax kapuoTuna v 3Ha4eHUE 3TOTO SABJICHUS I METa0OIUTHYECKUX
NpOIeCCOB B KIETKe. MexaHu3M (QyHKIMOHHUPOBAHHS XPOMOCOM M €r0  PeryJisiius.
Jecnupanuzauys U croupanu3anus (XpOMOHEMBI, XpPOMOMEPBI, XPOMOCOMBI) — YHHBEpCAJIbHBIN
MEXaHU3M PEeTyJISAIUU. XPOMOCOMBI THTIA JIAMIIOBBIX IETOK, Iy (bl MOJUTEHHBIX XPOMOCOM.

Tema 10. CTpykTypHasi 1 QyHKIHOHAIbHAS B3aHMOCBSA3b OPraHON/I0B KJICTKH.

CrpykrypHast u QyHkuuonanpHass cBs3b Mmexay JHK, PHK, pubocomamu B mpomecce
cuHre3a Oenka. CTpykTypHas M (yHKIMOHaJbHas CBsI3b MeXAy sjupoMm, pubocomamu, OIIC,
anmaparoM  ['ONbpKM, JM30COMaMH, NHHOINUTO3HBIMA W (ParolUTO3HBIMH  BaKyOJISIMHU,
IUIa3MajJeMMOM B CHHTE3€ M IEepeMEIleHUN CHUHTE3MPOBAHHOrO Oenka-pepMeHTa M BKIIOYEHUU
Oenka B MeraboiuTuuyeckue mnpoueccbl. COCTOSHUE TUHAMHYECKOIO PaBHOBECHS MEMOpPaHHBIX
cucteM B KieTke. CBs3b MEXAy MUTOXOHAPUSAMH M METaOOJUTHUECKUMH HpoleccaMH depe3
cunte3 AT®. JlesaTenbHOCTh KIETKU KaK €AMHOM KOMIUIEKCHOM CHCTEMBl B OCYIIECTBIECHUU BCEX
(YHKIMHU KU3HEEATEIIBHOCTU: IOHATUE O CUCTeMax o011e (PyHKIMOHAIBHOTO 3HaYeHUs (CUCTEMBI
OuocuHTe3a OeliKa, SHEPreTHIECKOT0 OOMEHA, TBUYKEHNS).

JleSTeNbHOCTh KJIETKHM KAaK €OUMHOM KOMIIJIEKCHOM CHCTEMBI B OCYILECTBICHMM BCEX
(YHKIMY KU3HEAEATEIILHOCTH: TTOHATHE O CHUCTEMax 0011e (yHKIMOHAIBHOTO 3HAYCHUS (CHCTEMBI
OnocuHTe3a OenKa, JHEPreTUYECKOro OOMeHa, JIBUKCHHUS).

MornexymsipHble 0COOEHHOCTH OpPTaHU3aINH, B3aUMOCBS3b MEX]y CTPOCHHUEM, XUMUYECKOH
opraHuzanyei u GU3N0IOrHIeCKUMH (PYHKIHUSIMU KJIETOK U BHYTPUKIETOUHBIX CTPYKTYP.

Tema 11. KineTounsblii Huk.I.



[leprobl KIETOYHOTO LIMKJIA: UHTep(daza, eleHue.

Tema 12. Xapakrepuctuka narepgassbl.

XapakTtepucTuka UHTep(asbl: MPECUHTETHUECKUHN, CUHTETUYECKHH M MOCTCUHTETUYECKUN
nepuo. [Ipo1omKuTeNnbHOCTh UHTEP(a3bl U €€ MEPUOIOB Y Pa3HbIX TUIOB KJIETOK M TKaHEH.

Tema 13. XapakTepucTuKa KJIETOYHBIX JAeJICHHI.

bunapHoe paeneHue KJIETOK MNPOKApHOTOB. THUIBI JAENEHUS KIETOK 3YKApUOTOB: MUTO3,
Mei03, aMHuTO3, SHAOMUTO3. CyIIHOCTh KaXJ0ro crmocoba aeleHHs KIETKH. YHHBEpPCalbHOCTh
CIIOCOOOB JIENIEHUS] PACTUTENbHBIX, >KMBOTHBIX KIETOK M KJIETOK 4YelloBeKa. AMHTOTHYECKOE
JIEJIEHNE — CBOWCTBO BBICOKOCIEIMAIN3UPOBAHHBIX TKaHEH, NEr€HEPUPYIOLINX U MAaTOJOTHYECKUX
KJIETOK. DHAOMUTO3 (TpuanuHbI, Mopdosorus). CoMmatuyeckasi mOJUTIIIONTHS.

MuT0o3 — OCHOBHOH cmoco0 JAeleHHs KIETOK 3yKapuoToB. Mopdosorus u ¢uznonorus
MHUTO3a. MexaHu3M JIBUKEHUS MUTOTHYECKHX XPOMOCOM. MHTO3 y MPOCTEHIINX U €ro OTINYUS OT
MHUTO32 MHOTOKJIETOYHBIX OpraHu3MoB. Meiio3. OTianuuTenbHble 0COOCHHOCTH MHTepdasbl mepes
MEPBBIM U BTOPHIM JieJeHHEM Meio3a. OTIMYUTENbHbIE 0COOEHHOCTH MpOodasbl MEpPBOro AeNICHUs
Mmeiioza or mnpodas3sl MHTO3a (KOHBIOTAIMs, KPOCCHUHIOBEp, TPAHCKPHUIMLMSA). 3HAYCHHE IS
9BOJIIOLIMM KPOCCHUHTOBEpPAa M HE3aBUCHUMOIO PpACHpPENENICHHUS XPOMOCOM MEXAy JOYEpHUMU
kiaeTkaMyd. OTIMYUTENbHbIE 0COOEHHOCTHM MeTadasbl M aHadasbl MEPBOrO M BTOPOTO JIEJIECHUS
Meio3a. AMUTO3 — MIPSIMOE JeJIEHUE KIETOK.

Tema 14. Buosoruveckoe 3HaUYeHHe KJIETOYHBIX JeieHU. Pa3BuTHE MOT0BBIX KJIETOK Y
CeMEHHBIX PACTEeHM, ’KUBOTHBIX, YeJI0BEKa.

buonornueckoe 3HaueHUE KIETOYHOIO [EJIEHHA B NOLACPKAHUM HENPEPHIBHOCTH
CYLLIECTBOBaHMs JIIOOOTO BUIAa. Y4acTHE MMTO3a B IPOILIECCE POCTAa M pPEreHepaluy TKaHed u
opraHoB. MecTto Meil03a IIpU CIEPMATOI€HE3€ U OOICHE3€ y JKUBOTHBIX M 4YEJIOBEKA W IIpU
MHUKpPOCIIOPOT'€HE3€ M MAaKpOCIOpOreHe3e y pacTeHuil. Pa3BuTHEe JKEHCKOrO M MY’KCKOTO
raMeropuToB y pacTteHuil. Meiio3 kak OCHOBa B 00OecledyeHHMH OMOJIOrMYECKOro pa3HOoOoOpasus
ocobeil ompeneneHHOro Bujaa. buonornueckoe 3HayeHHE aMHTO3a, SHAOMHUTO3a B IMOJJIEPKaHUU
KU3HEHHOM €MKOCTH KJIETOK. 3HaUEHUE MOJIUILIONINN AJIS DBOJIIOLIUN U CEJIEKIINH.

Tema 15. Indpepenuuanus KieTox.

OHTOreHe3 OCHOBHBIX KIETOYHBIX CTpYKTyp. IlyTm pa3zpaboTku mpoOieMbl OHTOTeHe3a
kietku (b. I1. Tokun, A. H. Ctyautckuii). OOpa3oBaHue siipa, siApbIIIKa, KapuojieMMbl. Poib sapa
U IUTOIUIa3Mbl B tuddepeHumanuu kinerok. Teopun nuddepennuannu. HepBHble 1 rymMopalibHbIe
U paxtopsl muddepenpoku. Omyxosuesas TpaHCHOPMAITHSL.

OnrtoreHne3 MeMOpaHHBIX U HEMEMOPAaHHBIX CTPYKTYp KieTKU. JJuddepennpanns KIeTok.

Tema 16. IlaToJiorus Ae1eHUS KICTKH.

Bnusiaue noBpexparomux (aktopoB Ha KieTky. Crernuduueckue M Hecnenupuueckue
peakuuu KJIeTKH Ha NoBpexaeHue. IIpuumHbl M MeXaHu3M, JIeKalluii B OCHOBE IpEBpalleHHE
HOPMAaJIbHOM KJIETKU B 3JI0KAYECTBEHHYIO (OHKOreHe3). L{uTomoruueckue KpuTepuu CMEPTH KIIETOK.
EcrtectBenHast (amonTo3) M HAacCWIbCTBEHHas (HEKpPO3) CMEpPTh KJIETOK. MyTalMu M aromnTo3.
AnonTo3 B MH(QUIIMPOBAHHBIX KIETKAX.

Tunst SAJIepHOMN JiereHepaluu (xapuopexcuc, KapUOIMUKHO3, KapHOJIU3HUC,
BaKyOJIM3UPOBAHHAS sIEpHAs AeTeHepalus).

5. VYYEBHO-METOJUYECKOE U UH®OPMAIIMOHHOE OBECHEYEHUE
JUCLUILINHBI

5.1. IlepeyeHb OCHOBHOM H JONOJHUTEIBHON JTUTEPATYPhI
OcHognasa numepamypa

1. bopxynoBa, E. H. Llutonorus u obmas rucronorus. MeToauka u3y4eHus MpenapaTon /
E. H. bopxyHnoBa. — 3-e u3sn., crep. (momuonBerHas neyats). — Cankt-IletepOypr : Jlans, 2022.
— 144 c¢. — ISBN 978-5-507-44577-6. — Texkct : 31neKTpoHHBIN // JlaHb : 3JIEKTPOHHO-
oubmmoreuynass cumcrema. — URL: https://e.lanbook.com/book/230438 (mata oOpameHus:
13.02.2025). — Pexxum mocTyna: ajis aBTOPHU3. TOJIB30BATENCH.



2. bopxynosa, E. H. HuTtonorus : yue6Hoe nocobue / E. H. bopxynosa, I1. JI. 'openukos.
— Mocksa : MTABMub nm. K.U. Ckpsiouna, 2023. — 168 c. — ISBN 978-5-86341-528-4. —
Texkct:  anexkrponHslii /  Jlamp @  21MeKTpoHHO-OmOmMoreunass  cuctrema. —  URL:
https://e.lanbook.com/book/392792 (mata oOpamenusi: 13.02.2025). — Pexum noctyma: st
aBTOPH3. MTOJIb30BATENICH.

3. Houxosa, H. B. Iluronorus, rucronorus u smopuonorus. JIJabopatopHblil TPaKTHUKYM :
yuebHoe nocobue / H. B. Jlonkosa, A. }O. CasenbeBa. — Cankt-IletepOypr : Jlans, 2022. — 144
c. — ISBN 978-5-8114-1704-9. — TexkcT : 31eKTpoHHBIH // JIaHb : 3J€KTPOHHO-OMOIMOTEUHAs
cuctema. — URL: https://e.lanbook.com/book/211664 (mata obpamenus: 13.02.2025). — Pexum
JOCTYTIA: JIJIsl aBTOPU3. TIOJTH30BATEINECH.

4. KoncrantunoBa, M. C. OCHOBBI LHUTOJOTMM, OOILIEH TUCTOJIOIMH U SMOPUOJIOTHH
AKUBOTHBIX : yueOHoe nocodue / U. C. Koncrantunona, O. H. bynarosa, B. 1. Ycenko. — CaHkT-
[TerepOypr : Jlans, 2022. — 240 c. — ISBN 978-5-8114-1828-2. — TekcT : a1eKTpoHHbIi // JIaHb :
9JIEKTpOHHO-OMOMmoTeyHass cucrema. — URL:  https://e.lanbook.com/book/211892  (mata
obpamienus: 13.02.2025). — Pexxum octyna: i aBTOpPU3. MOJIb30BATEICH.

5. Jlenuenko, E. M. Ilutonorusi, rucrojsorus U 3MOpPHOJOTHUS : YYEOHHUK IJIsI BY30B /
E. M. Jlenuenko. — 2-e u3na., ucmp. u pon. — Mocksa : U3narensctBo HOpaiit, 2025. — 347 c. —
(Beicmee  obpasoBanme). —  ISBN 978-5-534-08185-5. — Teker : dIeKTpOHHBIH  //
ObpazoBarenpHast mnatrgopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/562628 (mara
obpamenus: 13.02.2025).

6. Mopo3soBa, K. H. OCHOBBI 37€KTPOHHOM MHUKpPOCKOIUHM : yueOHOe mocoOue ajs By30B /
K. H. Mopo3oBa. — 2-e u3n. — Mocksa : UznarensctBo HOpaiit, 2022. — 84 c. — (Bricmiee
obpaszoBanue). — ISBN 978-5-534-14415-4. — Tekct : snexkrponHslii // OOpa3oBarenbHas
miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/496975 (nara obpamenus: 13.02.2025).

7. O6yxoB, Jl. K. buonorus: KIeTku 1 TKaHU : y4eOHUK Il CPEJHET0 MPO(heCcCHOHAIBHOTO
obpazoBanus / J[. K. O6yxoB, B. H. Kupunenkoa. — 3-e u3n., mepepab. m mom. — Mockasa :
WznatensctBo FOpaiit, 2025. — 358 c. — (IIpodeccuonansnoe obpasosanue). — ISBN 978-5-
534-07499-4. — Texcr : snexktpoHHbI // OOpa3zoBarensHas miatdopma FOpaiir [caitr]. — URL:
https://urait.ru/bcode/564645 (nara obpamenus: 13.02.2025).

Jlononnumenvnan numepamypa

1. ApxumnoBa T. B. PykoBoJICTBO K MPaKTUYECKUM 3aHSATHUSAM IO IIUTOJOTHH: MeToanuecKoe
nocodue s OakajnaBpoOB IO HampaBieHUI0 moAarotoBku «llemarormueckoe oOpa3oBaHue u
Ouosiorus» [DneKkTpoHHbIH pecypc] : yuel.-meton. nmocodue / T.B. Apxumnosa, B.C. Konnues, H.C.
CrBonmuHCcKasi. — OnekTpoH. gnaH. — MockBa : MIITY, 2014. Pexum mocryma:
https://e.lanbook.com/book/70045.

2. l'ucronorwust, smOpuonorus, muroiorus [Teker] : yue6nuk / [FO. . AdanacweB u np.] ;
nop pen. 10. . AdanacseBa, H. A. ¥Opunoii. -0,75 (12 / -) 6-e u3a., nepepad. u gon. - Mockaa :
I'DOTAP-Menua, 2014. - 798 c.

3. KouncrantunoBa WM. C. OCHOBBI LUTONOTHH, OOIIEH THCTOJIOTMH U 3MOPHOJIOTUU
KHUBOTHBIX [DIEeKTpOoHHBINA pecypc] : yued. mocodue / U.C. Koncrantunosa, 3.H. bynatosa, B.J.
VYcenko. — DnektpoH. gaH. — Cankt-IlerepOypr : Jlanp, 2015. — 240 c. Pexxum poctyma:
https://e.lanbook.com/book/60044.

4. Kyxtuna XX. M. PykoBoJICTBO K MPaKTUYECKUM 3aHATUAM 10 nutonoruu [Tekct] : YueO.
nocoOue sl CTyEHTOB IeA. WH-TOB 1o Owmosormy. cmem. / XX M. Kyxtuna. - Mocksa :
IIpoceemnienue, 1981. - 111 c.

5. JlaGoparopHble 3aHATHS MO KypCy T'MCTOJOIMM, LIUTOJIOTUU U 3MOpuosoruu [Tekcr] :
yue0. mocobue it CTy. MeJ. crel. Boiciux y4eO. By3oB / mof pen. 0. U. npod. Adanaceesa. -
MockBa : Breiciias mikona, 1990. - 398 c.

6. CamyceB P. II. ATiac mo UMTOJIOTUH, TUCTONOTUU U 3MOpuonoruu [Tekcr] : yuel.
noco6wue st menBy3oB / P. I1. Camyces, I'. . [Tynsimesa, A. B. CmupaoB. - Mocksa : OHUKC 21
Bek : Mup u O6pazoBanue, 2004. - 397 c.
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7. Yennos }0.C. BBenenue B KJIETOYHYIO OHOJIOTHIO: y4yeO. /Ui YH-TOB 1O HAIpaBJICHUIO
510600 "buonorus" u ououn. crerl. Mocksa : Akagemkuura, 2005. — 493 c.

Humepuem-ucmounuxu

1. UTHCTUTYT UUTOJOTHH U TEHETUKH —
http://www.bionet.nsc.ru/booklet/Rus/InstituteRus.html

2. [{uTonorusi ¥ TeHETUKA: MEKTyHAPOIHBIN HAYUYHBIN KypHaI —
http://www.cytgen.com/ru/CytoGen/index.htm

3. lluroreneTruka: urpek-xpomocoma — http://bio.1september.ru/article.php?ID=200204603

4. becrutaTHast 3IeKTpoHHas Ouosoruyeckas Oubaunoreka —https://zoomet.ru/.

5.2. DuiekTpoHHBIe 00pa3oBaTe/ibHbIEe peCcypchbl, B T.4. NPO(ecCHOHAIbHbIE 0a3bl
JAHHBIX U HH(POPMALMOHHBIE CIIPABOYHbIE CHCTEMbI

https://www.ntspi.ru/library/directories and f | DnexkTpoHHO-OMOIMOTEYHBIE CUCTEMBI

iles/web res/systems/ HTT'CIIN

https://www.ntspi.ru/library/directories and f | Dnexrponnsie 6a3sr nanasix HTI'CITU

iles/web res/systems/libraris/

https://www.ntspi.ru/library/periodika/ [Mepuoauka HTT' CITA

https://iprmedia.ru OBC «Ai# [Tu Op Meaunay

https://ibooks.ru OBC «AHOYKC»

https://urait.ru OBbC HOpaiit

http://e.lanbook.com OBC usnarenscrsa «JIAHby»

http://elibrary.ru Hayunas AJICKTPOHHAS onbmmoTeka
eLIBRARY.RU

http://www.consultant.ru «KoncynpraatlIocy

http://cyberleninka.ru HO9b «KubepJlennnka

https://polpred.ru 000 «ITommpen-CnpaBounukmy (06a3a JaHHBIX)

https://eivis.ru 000 «MBUCy»

www.delpress.ru «JlemoBas mmpeccay

5.3. KoMmieKT NporpaMMHOro odecrneyeHust

1. Cpena snextponnoro odyuenus «Pycckuit Moodle» (https://do.ntspi.ru).

2. HWatepuer-mnatdopma OHJIAHH-KYpCOB cO cBOOOmHBIM komoMm «Open edX»
(https://www.edx.org/).

3. UatepHer-matdopma oHnaitH-KypcoB «OTkpbITOe 00pasoBanue» (https://openedu.ru/).

4. DnexktpoHHas nH(popManmoHHO-o0pa3oBarenbHas cpena PITIITY (https://eios.rsvpu.ru/).

5. [TnaTdopma st opraHU3ayK U MpoBeaeHus: BeOnnapoB «Mirapolis Virtual Roomy.

6. Microsoft Office.

7. Kaspersky Endpoint Security.

8. Adobe Reader.

9. Free PDF Creator.

10. 7-zip (http://www.7-zip.org/).

11. LibreOffice.

12. Bpay3sepsi Firefox, fAnnexc.bpaysep.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

6.1. [Tomemenus
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https://www.ntspi.ru/library/periodika/
http://delpress.ru/
https://do.ntspi.ru
https://www.edx.org/
https://openedu.ru/
https://eios.rsvpu.ru/

ITomemienust A NpoOBEACHMs 3aHATHM JIEKIMOHHOIO THIA, 3aHATUN CEMHHAPCKOIO THIIA,
TPYNNOBBIX M HMHAWBHUIYAJbHBIX KOHCYJIbTallMi, TEKYLIEro KOHTPOJIS M TMPOMEKYTOUYHOM
aTTeCTallud, CaMOCTOATENBbHOM pabOThl YKOMILIEKTOBAaHBI CIEHUATN3UPOBAHHON MeOenblo U
TEXHUYECKUMHU Cpe/ICTBaMU OOydYeHHs, CIyKallluMU JJis MpeJcTaBieHus] y4eOHON HHpOpMaIiy.
[lomemenuss 8 CaMOCTOSATENILHOW — pabOThl  OCHALIEHBI KOMITBIOTEPHOM  TEXHUKOH ¢
BO3MOXKHOCTBIO MOJAKIIOUeHUs1 K cetu «MHTepHeT» u oOecredyeHbl JOCTYINOM B 3JEKTPOHHYIO
UH(POPMALMOHHO-00pa30BaTENbHYIO Cpely YHUBEPCHUTETA.

6.2. OGopynoBaHue U TeXHHYECKHE CpecTBa 00yYeHHs

6.2.1. O6opynoBaHue, B T.4. ClICHUATH3UPOBAHHOE

CranuoHapHbI KOMIBIOTED WJIM HOYTOYK, MPOEKTOp I IOKa3a CJIalJoB U BUJEO,
aKyCTUYECKHE KOJOHKH, TEPMOCTAT, CYyIIWIbHBINA 1IKag, XOJIOAWIbHUK, MUKPOIIPENapaThl, KUBOU
OMoJIOTHMUYECKUi MaTepuall, MUKpocKorbl ouonorndeckue, MbBC, monens JIHK.

6.2.2. TexHu4eCcKue cpeicTBa 00yUEeHUs

[IpesenTanuu JEKIUM, BUACO-NPE3CHTALUN, BUICO-IEKIUH, Yy4ueOHbIE KUHO(DUIbMBI,
ayJIM03aIuCH, OHJIAH-TUIaT(OPMBI.

6.2.3. YueOHble U HAIJISIAHbIE TOCO0Us

[leyaTHble W AIEKTPOHHbIE Yy4yeOHbIE MOCOOMS M HATMSAHBIM Marepuan: rpaduyeckue
U300paKeHUsI, CXeMbl, TaOIHIIbI, pa3JaTOYHBIA MaTepuaj, MUKpOIpenaparsl.



