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1. EJb 1 3AJJAYH OCBOEHMS JTUCLATIJIMHBI

Lenv: GopMupoBaHUE y CTYJISHTOB CHCTEMBI 0a30BBIX 3HAHUU 1O pasneny «lluromorusy,
HEOOXOIMMBIX B Oy ymiei mpoheCcCHOHALHON e TEIIbHOCTH.

3aoauu:

1. CdhopmupoBarh MOHUMaHHE MOPQOIOTHUECKOr0, (YHKIIMOHAIBLHOTO, XUMHUYECKOTO,
(DU3HOIOTHYECKOTO SIMHCTBA KIETOK PACTUTEIBHBIX, )KUBOTHBIX OPTaHU3MOB U YEJIOBEKa.

2. MBy4nTh CTPYKTYypHYIO ¥ (DYHKIHOHAIBHYIO OPTaHU3aIMI0 KJIETOK, OCHOBHBIX BHJIOB
TKaHEW KUBOTHOTO OpPTaHU3MA.

3. PaccMoOTpeTh CTPYKTYpPHYIO U (DYHKIMOHAIBHYIO B3aMMOCBSI3b MEXKIY KICTKAMH
MHOTOKJICTOYHOT'O OpraHU3Ma, CTPYKTYPHBIX KOMIIOHCHTOB PA3JIMYHBIX TKAHEH C BBIMOJHICMBIMU
UMHU (DYHKITUSMU.

4. N3yunth MOp(OIOTHIO KIETOYHOTO JeTeHUS, CHOPMHUPOBATH MPEACTABICHIE O HOPME U
MATOJIOTUU KJIIETOYHOTO JCTICHHUS.

5. TTokazaTh MECTO W POJIb AUCIMILINHBI B COJECPKAHUU IKOJIHHOTO TpeameTa «buomorus
U  BO3MOXXHOCTH WCIIOJIb30BaHMS TIIOJIyYCHHBIX 3HaHMW B Oynymeid mpodeccuoHanbHOM
NeSTEIILHOCTH.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOTPAMMBI

Hucuunnuna «llutonorus»y sBisercss dYacThio Y4eOHOro IUlaHAa [0 HAIpPaBICHUIO
noarotroBku 44.03.05 Tlenarorudeckoe obpazoBanue (¢ AByMs MPOQIISIMHU MOATOTOBKH ), Tpoduiu
«buonornss m Xwmmus». Jducummiamaa b1.0.07.02.03 «Iutomorusi» BkaoueHa B biok b.1
«ductmmumner - (Mmomymu)», B b1.0.07 «lIpeaMeTHO-METOMUYECKHIT MOAYIh IO MPOPIITIO
buonorusy. Iuctummmaa peanusyercs B HTI'CITH Ha kadenpe ecTeCTBEHHBIX HayK.

CoBpeMeHHAsT IUTOJOTHS HW3YYalOT CTPOCHHE KIETOK, X (YHKIIMOHUPOBAHUE KaK
AJIEMEHTApHBIX JKUBBIX CHUCTEM, HccleAyeT (YHKIUU OTIENbHBIX KJIETOUYHBIX KOMIIOHEHTOB,
MPOIIECChI BOCTIPOM3BEICHHS KIIETOK, MX penapalyu, MPUCTIOCOOIEHUS K YCIOBUSAM CpeIbl U
MHOTHE JIpyrHe MpPOLECCHl, MO3BOJSIONIME CYIuTh 00 OOmMX JUIsi BCEX KIETOK CBOMCTBaxX H
¢yakusax. OTHOBPEMEHHO YJENSeTCs BHHMMAaHHE BONpPOCAM TKAaHEBOW  CHeIHMaTu3alny,
B3aMMOCBS3M MOPGOIOTHYECKUX OCOOEHHOCTEH, XUMUYECKOW OpraHu3aluu U (U3NOIOTHUYECKUX
GYHKIIUH KIETOK M KJICTOYHBIX CTPYKTYp. B Xolle OCBOCHHUS IUCIUIUIMHBI HEOOXOJMMa TECHas
UHTETpalysl TEOPETHUYECKHX M NPAKTUYECKUX 3HAHUN, YMEHHH M HABBIKOB, MPHOOpPETaeMBIX
CTYJICHTAMH TPU WU3YYCHHU OOTAHUKH, 300JI0THH, XUMHH. [l03TOMYy H3ydeHHE IUTOJIOTUU U
THCTOJIOTMH, OCHOB XUMUH, a TAK)K€ HAUaJIbHBINM 3Tal OCBOEHUS OOTAHUKU U 300JI0TUU IPOUCXOIUT
napajwienbHo Ha | Kypce, 4YTO TO3BOJISIET JOOUTHCS TOHUMAHMS CTYJIEHTAaMU €JIMHCTBA
OpPraHMYECKOT0 MHpA, HAUYMHAS C IMEPBBIX ATANOB €ro 3aPOXKIACHHUS.

3. PE3YJIBTATBI OCBOEHUSA JTUCHUIIJIMHBI

I[I/ICI_II/IHJ'II/IHE[ HaIpaBJICHA Ha (I)OpMI/IPOBaHI/Ie 1 pa3sBUTUC CIICAYIOMHUX KOMIIETCHITUI:

Koxg n naumenoBanue Kozn u HauMeHoBaHMe HHAMKATOPA TOCTHXKEHUS Heckpunropsl
KOMIICTCHITUH
KOMIICTCHIIUN

VK-1. Crocoben | YK-1.1. lemoHcTpupyeT 3HaHHE 0coOeHHOCTeH | 3HaeT OCOOCHHOCTH CHCTEMHOTO H
OCyHIeCTBJ'[ﬂTI) IIOUCK, CUCTECMHOT'O nu KpI/ITI/I‘IeCKOFO MBIIIJICHUSA, KpI/ITI/I‘IeCKOFO MBIIJICHUSA,
KPUTHICCKUH aHal3 © | apryMEHTHPOBaHHO (OPMHUpPYET COOCTBEHHOE | apryMEHTHPOBAaHHO dhopmupyer
CHHTE3 nHpOpPMANHH, | CY’)KICHHE W OICHKY WH(POpPMAIN{, MPUHUMAET | COOCTBEHHOE CYXICHHE W OICHKY
MPUMEHITh CHCTEMHEIN | 00OOCHOBaHHOE PEIICHHE. nH(pOpMAIIHH, MPUHUMACT

MOJIXOA JUIA  PEIICHUS 000CHOBAHHOE PEIICHUE.
MOCTABJIEHHBIX 3a7a4 YMeer HUCIONB30BATh CHCTEMHOE M
KpI/ITI/I'-IeCKOG MBIIIJICHUC,




apryMEHTHPOBaHHO  (OPMHUPOBATH
CcOOCTBEHHOE CYXJICHHE U JeNaTh
OLEHKY HH(pOPMAIUK, TPHHAMATH
000CHOBAaHHOE pEIICHHUE.

BJIa[[eeT HaBbIKaMH HCIIOJIb30BaHHUA

CHUCTEMHOT0 u KPUTHYECKOTO
MBIIUICHHUSI,  aPTyMEHTHPOBAHHOTO
(dhopmupoBaHUs c0oOCTBEHHOTO

CYXIOCHUS W OLEHKH HH(POPMAINH,
TIPUHSTUSL 0O0OCHOBAHHOT'O PEIICHMUS.

VK-1.2. Tlpumensier norudeckne ¢(opmbl u
IIPOLEAYPHI, CIIOCOOEH K pedekcny 1o MoBOLY
COOCTBEHHOW M 4Yy)KOH  MBICIHUTEIbHOM
JIeSITETbHOCTH.

3naer sormyeckue  GOPMBI U
HPOIEAYPBI, CIIOCOOBI peIeKCHH 110
MOBOy COOCTBEHHOW M  Uy>KOH
MBICIHTEIBHOMN JeATENbHOCTH.

YMeeT  NPUMEHATh  JIOTHYECKHE
(OpMBI U TIPOIETYPBI, OCYILECTBIATh
pedeKCHBHBIA aHANMU3 COOCTBEHHON
u qyKOHl MBICJIATEIBHON
JIeATeIILHOCTH.

Biiajgeer mnpUMEHEHUS JIOTHYECKUX
(GhopM U mpoLEAYPHI, OCYIIECCTBICHHUS
pedIieKCHBHOTO aHan3a
cOOCTBEHHOM u qyXKOU
MBICJIUTEJIBHON JISSITENbHOCTH.

VYK-1.3. AHanu3upyeT UCTOUYHHKN MH(OPMAIIH
C IENbI0 BBIIBICHUS HMX IIPOTHBOPEUUH W
MIOUCKA JOCTOBEPHBIX CYKJICHUH.

3HaeT crocoObl aHaIM3a HCTOYHHKOB
UH(OPMAIINY C [EIBIO BHISIBICHUS X
MPOTHBOPCUHIA u MOMCKa
JIOCTOBEPHBIX CYXJICHUIA.

YMmeer AHAJIU3UPOBATH HCTOYHHUKH
I/IH(i)OpMaHI/II/I C ICJIBIO BBIABIICHUA UX

TIPOTHBOPEUHIA 51 ITOMCKa
JIOCTOBEPHBIX CYKJICHUM.
Buaaneer criocobamu aHalM3a

HCTOYHHUKOB HWH(OpPMALUH C LENbI0
BBIBJICHMS. UX IPOTUBOpEYUH U
MIOMCKA JIOCTOBEPHBIX CYXKJICHUU.

TIK-1. Criocoben
OCBanBaTh u
HCIIOJIB30BaTh

TEOpETUUECKUE 3HAHUS U
NpPAKTHYECKUE YMEHHS U
HAaBBIKH B MPEIMETHON
o0NacTH TpU peIIeHUH
po¢heCCHOHATBHBIX
3aad.

[K-1.1. 3HaeT: CTPYKTypy, COCTaB H
IUIAKTHYECKUe eIUHHIBI IPeIMETHON 00acTH
(6mosorust, XUMH)

3HaeT TOHATHIHBIA ammapar HayKd
«IUTOJIOTHS; 3aKOHOMEPHOCTH
CTPYKTYPHO-(DYHKITHOHAIBHON
OpraHu3aIn KIIETOK u
BHYTPHKJIETOYHBIX CTPYKTYD;
TEOPHIO  KJIETOYHOIO  CTPOEHUS
OpPraHnu3MoB; KJICTOYHBIN IIUKJI
KJICTKH, MCXaHU3M JCJICHUA KIICTOK,
MEXaHW3M CTapeHuss U CMEpTH
KJIETOK, 0COOEHHOCTH
MATOJIOTMYECKUX U3MEHEHUH KIIETOK;
0COOEHHOCTH CTpOEHHS u
(YHKIIMOHMPOBAHUS KJIETOK MNpO- M
JYKapHOT, pacTUTENBHBIX u
JKUBOTHBIX OPraHU3MOB; THUIIOTE3bI O
IPOUCXOXKACHUH  SyKapHOTHYECKOU
KIIETKH.

Ymeer paboTaTh CO CBETOBBIM
MHKPOCKOIIOM, W3TOTOBJIATh
BpPEMCHHBIC npenaparsl,
JIEMOHCTPHPOBATh IpaBuia paboThl ¢
MHKPOCKOTIOM u METOJIHKY
NPUTOTOBJICHUS TIPENapaToB, JeNaTh
PUCYHKH HalJCHHBIX oz,
MHKPOCKOIIOM KJIETOYHBIX CTPYKTYD,
ommcarth JIEKTPOHHYIO




MUKpodoTorpaduio, COCTaBJIATD
CXEMBI M TaONWIbI, OOBICHHUTD,
apryMEHTHPOBaTh 3aKOHOMEPHOCTH
B3aUMOOTHOILIEHUI
MPOKAPHOTHYCCKIX u
JYKapUOTHICCKUX OpTraHU3MOB,
000CHOBATh €IMHCTBO u
SBOJIIOIMOHHOE  POJICTBO  KJIETOK
OakTepuid, pacTEHWH, XUBOTHBIX W
4EeJIOBEKA, CpeACTBaMHU  3HaAHUH
OUTOJOTUH OOBSICHATH MEXaHHU3MEI
OMOJIOTHYECKAX TPOIIECCOB: POCTa,
pa3BUTHS, JIBIXaHUS, MUTAHUS,
Pa3MHOXKCHUS; pas3nnJarth Ha
MHKpOIpenapaTax OCHOBHBIC
CTPYKTYPHBIC ~ 3JIEMEHTHI  KJICTOK,
JenaTh PUCYHKH; JAETaTh BBIBOIBI U
0000IIIEHNsI, COCTABIIATEL JIOTHUYECKUE
CXEMBI, TaOIHUIIH, OIIHCHIBATH
2JICKTPOHHBIE MUKpodoTorpadum.

Baaneer TEOPETUUECKUMU
3HAHUSIMH, [103BOJISIIOIIIMMHU
(dbopMHUpOBaTh y y4alIUXCsl HaydyHOE
NOHMMAaHUE €UHCTBA CTPYKTYPHOU U
(yHKIHOHATBHOM OpraHU3aIIH
MpeJCcTaBUTENe BCEX 1IapCTB KUBOU
MIPUPOJBI; METOHOJIOTHEH TO3HAHUS
KISeTKH Ha JI0O00M ypoBHE &
OpraHu3aIHH.

IIK-1.2. YMeeT ocyniecTBIsITh 0TOOP Y4eOHOTO
COZIEPXKaHMs ISl €T0 PeaTH3aliy B PA3THYHBIX
¢dbopmax  0oOydeHHS B  COOTBETCTBHU  C
tpeboarusmu ®I'OC OO

3HaeT MecTO Y4eOHOM JUCIUILTHHEI
B CTPYKTypE MPOrpaMMbl ydeOHOTO
npeamerta «buosiorusy.

Ymeer OCYIIIECTBIIAT otoop
y4eOHOro  COepKaHWs Ui €ro
peanu3ayM B Pa3IMYHBIX (opMax
o0y4eHHS B  COOTBETCTBHH  C
tpeboBanusiMu PI'OC OO

Baaneer METOANKOMN orbopa
y4eOHOI0 COJIEep)KaHusl —IpeaMeTra
«buomnorus» Ui ero peanu3anuu B
pasmmuHbIX  (opMax oOOydeHHS B
COOTBETCTBMH €  TPcOOBaHUAMH
dI'OC 00

IK-1.3. JeMmoHCTpUpYeT yMeHHUE
pa3pabaThiBaTh pa3nuyuHble (GOpMBI  YUEOHBIX
3aHATHUH, TPUMEHSITh METOIbl, IpPUEMBl U
TEXHONOTHM  OOydeHWs, B TOM  YHCIE
nH(POPMALINOHHBIE

3Haer ¢opmbl y4yeOHBIX 3aHSITHUH,
METOJbI, TPHEMBI M TCXHOJOTHU
o0yueHus, B TOM quClie
nH)OPMAITMOHHBIC

YMeer pa3pabaTbIBaTh pasIMYHBIC
(dopMEI y4eOHBIX 3aHATUI,
MIPUMEHATh METOABI, TPHEMBI U
TEXHOJIOTHH OOy4YeHHUs, B TOM YHCIIe
WHOpMaIMOHHBIE.

Baaneer wmeroamkoil  pa3paboOTKH
pa3nu4HbIX (HOpM YUeOHBIX 3aHATHI,
MPUMEHEHHsI METOJIOB, MPUEMOB U
TEXHOJIOTHI OOydYeHHUs, B TOM YHCIIE
WHGOPMAIMOHHBIX.

(hopmupoBathb
Pa3BUBAIOIIYIO
00pa3oBaTeNBHYIO Cpemy
JOCTHIKEHUS

I1K-3.1. Bnanmeer cmnocobamu
y‘Ie6HI:.IX mpeaMETOB JJIs1 Opranusanuu
pa3BUBalOIIEH y4eOHOM JIEeSATEBbHOCTH
(ucciteIoBaTENbCKOM, IPOSKTHOM, TPYTIIIOBON H

ap.)

HUHTErpaluun

3HaeT MeCTO MPUMEHEHHs] 3HAHUU
LIUTOJIOTUH IS 00BICHEHUS
MEXaHH3MOB OMOJIOrMYECKUX
TIPOIIECCOB: pocTa, pa3BUTHA,
JIBIXaHUsl, TUTAHHSA, Pa3MHOKCHUS;




JMYHOCTHBIX,
MMPECIAMETHBIX u
MeTanpeAMeTHbBIX
pe3yIpTaToOB  OOy4EHHUS
CpeACTBaMU
MPETo/1aBacMbIX

yueOHBIX IPEIMETOB

CImocoObl M MECTO NPHUMEHEHUs
MOJIYYCHHBIX B KYpPCE€ IUTOJIOTUH
3HAaHUH TPU  OCBOGHUM  JIPYTHX
JVCIATIIAH MIPEAMETHO-
COZIEPIKaTENBEHOTO U OHOJIOTHYECKOT0O
MOJyJeH;  crocoObl  MHTETpalyu
y‘Ie6HLIX mpeaAMETOB JIISL
OpraHu3aIliy pa3BUBAOIICH yueOHOM
JEATCIPHOCTH  (MCCIIeI0BATEIbCKOM,
MIPOEKTHOH, TPYNITOBOH H Jp.).

Ymeer CcpeAcTBaMHU 3HAHUN
LIUTOJIOTUH OOBSICHATH MEXAaHU3MBI
OHMOJIOTUYECKUX TMPOIIECCOB: POCTAa,

pa3BuUTHA, JbIXaHus, IHUTaHWs,
Pa3MHOXKCHUA, MPpUMCEHATH
IMOJIYYCHHBIC npu N3Yy4YCHUU

LUTOJIOTHN 3HAaHMWSA NPH OCBOCHHUHU
IpYTUX  JUCHUIUINH  HPEAMETHO-
COZIEPIKaTENEHOTO U OMOJIOTHYECKOTO
MOIyne W JUI1  OpraHM3alyu
pa3BuBaroei yueOHOH
JeATeNBHOCTH  (MCCIIe10BATEIbCKOM,
IPOEKTHOM, TPYIIIOBOIL U Ap.);

Baageer TEOPETUYECKUMU
3HAHWUAMH, TIO3BOJISTIOIUMHA
(bopMHpOBaTh y ydYaIIUXCS HAydHOE
MIOHMMAaHKE €ANHCTBA CTPYKTYpPHOH U
(YHKIIMOHATBHON OpTaHM3aINA
MIpeCTaBUTENIeN BCEX LApCTB >KUBOM
MIPUPOJIBI, CIOcO0aMM  HMHTETpalin
y4eOHBIX MPEMETOB TSt
OpraHM3ally Pa3BUBAIONIEH yueOHOMH
JeATeNBHOCTH  (MCCIIeI0BATEIbCKOM,
MIPOEKTHOH, FPyNIIoBOH | Jp.)

IIK-3.2. HUcnonb3yer 00pa30BaTeILHBIN
MTOTEHIINAJ COITMOKYIBTYPHOH Cpebl PerHoHa B
MIpeTioJaBaHUM OMOJIOTHN U XUMHH, B y4eOHOU
1 BO BHECYPOYHOH NEATEIHHOCTH

3HaeT 00pa3oBaTeIbHBIN MMOTEHIHAI
COLIMOKYJITYPHOM cpenbl
VYpasbckoro peruoHa B
MIPENoAaBaHUN OHMOJIOTHH, XUMHH, B
yueOHOH ®W  BO  BHEYpOYHOH
JESITENbHOCTH.

Ymeer HCII0JIb30BAaTh
00pa3zoBaTeabHbBII MOTCHITHAI
COLIMOKYJIbTYPHOMI cpensl
VYpaisibckoro peruona B

MIPENoAaBaHUU OHMOJIOTHH, XUMHH, B
yae0HOIT W BO  BHEYPOYHOM
JeATEIbHOCTH

Buaageer HaBBIKAMH HCIIOJIB30BaHUS

00pa3oBaTeILHOTO [IOTEHLIAAIa
COIIMOKYJIBTYPHOM cpensl
Ypasbckoro peruoHa B

NperoJaBaHuy OUOJIOTHH, XMMHH, B
yae0HOIIT ©W  BO  BHEYPOYHOIL
JeATeIbHOCTH

TIK-3.3. 3Haer NCHXOJOro-IieIaroruuyecKue
YCIIOBUS CO3JaHus pasBuBaroniei
00pa30BaTeNBbHON  CpPelbl IS JTOCTHIKCHHS
JUYHOCTHBIX M METAlpeIMETHBIX Pe3yJbTaToOB
00y4eHHs

3Haer IICUXOJIOTO-I€Jarorut4cCKuc
yCiioBUA  CO3JaHUA pa3BMBa10u1eﬁ

o0pa3zoBaTeIbHON cpezbl JUIst
JOCTIDKSHUS JMYHOCTHBIX u
METaNpEAMETHBIX PE3YyIbTAaTOB
00y4eHHSI.

YMeeT HCIONIL30BaTh IICHIXOJIOIO-
negaroru4eCKuc ycJjoBusd CO34aHUs




pa3BUBaONICH obOpa3oBaTebHOMI
Cpe€anl It JOCTHIKECHUA JTMYHOCTHBIX
W METAapeIMETHBIX  pe3yIbTaTOB
00y4eHHsI.

Baageer HaBbIKaMU
HCCIICAOBATEIIECKON  JCATEIBHOCTH;
HaBbIKAMHU CO3/laHUs pa3BUBarOUIEH

o0pa3zoBaTeIbHON cpezbl JUIst
JOCTIKSHUS JIMYHOCTHBIX u
MeTanpeAMEeTHBIX pe3yJIbTaToB
o0yJeHHs

4. CTPYKTYPA U COAEP KAHUE JUCIUITJIMHBbI

4.1. O0beM IMCUMILVIMHBI M BUAbI KOHTAKTHOW M CAMOCTOSATEJIbHOM PadoThl

OO01mast TpyI0eMKOCTh TUCIUIUIMHBI cocTaBisieT 4 3a4. ea. (144 dacoB), cemecTp u3ydeHus

— 1, ux pacnpenenaeHue o BUaIaM padoT MPEACTaBICHO B TaOIHUIIE.

Popma 00yueHus

Bux pabotsr Ounas

1 cemectp
OO01mas Tpy10eMKOCTb JHCIUILIHHBI 110 YIeOHOMY TUIaHY 144
KonTakTHasi paboTa, B TOM 4HCIIE: 56
Jlekuuu 24
JlabopaTopHbIie pabOTHI 32
CamocTosiTejibHasi padoTa 79
IloaroroBka K 3k3ameHny B 1 cemectpe 9

4.2.1. Y4yeOHO-TeMaTHYECKHUI IJIAH JUCHUILIMHBI (04Hast (hpopMa 00ydeHuUs )

HammenoBanwue pasnenos u | Beero, KonTakTHas paboTa Camocr. 0
[EHOYHEIE OrneHOYHEIE
TeM AUCHUIUIUHBL (Moays) | 4acoB | Jlekumu | IIpakr. Jla6. pabora cpencTRa s cpezicTRa s
saHATHA | paboTHI TEKYyIIETO KOHTPOISA|  MPOMEKY-
TOYHOH
aTTecTaluu
1 kype, 1 cemecmp
Pa3nes 1. Teopusi KJI€TOYHOI0 CTPOEHHSI OPraHU3MOB Bomnpocs! k
Tema 1. BBenenue B 8 2 - - 1. Dkcmpecc- DK3aMEHY.
IUTOJIOTHIO. orpoc.
Teopus K1eToO4HOrO 2. IIpoBepka
CTPOCHHMSI OPTaHU3MOB. KOHCIICKTA.
Tema 2. YpoBHH 10 2 - 2 1. Dxcmpecc-
OpraHu3aluu KUBOI ompoc.
MaTepuH.
Tema 3. Metonsl 10 - - 4 1. Dkempecc-
WCCIIEIOBAHMS KIICTKH. orpoc.
2. IIpoBepka
NPaBUILHOCTH
3aI0JIHEHHS
Ta0IuUIL,
BBIIIOJIHCHU A
U TOJIOTHYECKIX




PHCYHKOB.

3. Cpaua
CHUTYaI[HOHHBIX
3a7ad.
Pa3nen 2. OHTOreHeTHYeCKOE M (YHKIMOHAJIBLHOE ¢JUHCTBO BHYTPHKJIECTOYHBIX CTPYKTYP
Tema 4. Bo3HUKHOBEHHE 10 4 - - 6 1. Dkempecc-
KJIETKH B IIpoIiecce orpoc.
3BOJIFOLMHU. 2.
CobecenoBanne
10 MaTepuaIam
CTaTei.
Tema 5. 12 - - 6 6 1. Dxcnpecc-
MUKpPOCKOIIMYECKOE U ompoc.
CYOMHKPOCKOIIHYECKOE 2. IIpoepka
CTPOCHHE U MIPaBUIIBHOCTH
(bYHKIIMOHHPOBaHUE 3aII0JTHEHUS
MeMOpaHHBIX KOMIIOHEHTOB TabITHII,
LUTOIIIA3MBI. BBITTOJTHEHUS
LUTOJIOTHYECKUX
PHUCYHKOB.
3. Cnaua
CHUTYaI[MOHHBIX
3a7ad.
Tema 6. 10 - - 4 6 1. Dxcnpecc-
MHUKpOCKOTINYECKOE U orpoc.
CyOMUKPOCKOITHIECKOE 2. IIpoBepka
CTPOCHHE H MIPaBUIILHOCTH
(YHKIIMOHHPOBaHUE HE 3aI0JTHEHUS
MeMOpPaHHBIX KOMITIOHEHTOB Ta0IuUIL,
OUTOIIJIa3MBI. BBIITOJIHCHU A
LUTOJIOTHYECKUX
PHCYHKOB.
3. Cnaua
CHUTYaI[HOHHBIX
3ajau.
Tema 7. CtpoeHue, 12 2 - 4 6 1. Dxcnpecce-
XUMHUYECKHUH COCTaB U OITpoC.
¢byHKIMK HHTEP(A3HOTO 2. IIpoBepka
siapa. XUMAYECKUH COCTaB NPaBUIBLHOCTH
U CTPYKTYpa XpOMOCOM. 3aI10JTHEHHSA
Ta0IuIL,
BBINOJTHEHUS
LUTOJIOTHYECKUX
PHUCYHKOB.
3. Cpaua
CUTYallMOHHBIX
3a7ad.
Tema 8. CtpykTypHas u 10 2 - 2 6 1. Dkcmpecc-
(GyHKIIOHATIbHASL orpoc.
B3aNMOCBSI3b OPTaHOM/IOB 2. IIpoepka
KIJICTKH. MpaBUJIbHOCTHU
COCTaBJICHUS

PHUCYHKOB U CXEM.
3. YuacTue B urpe
«Knerka:

CTPYKTypa 1
(YHKIHI.
Pasnen 3. lluTtoreHernyeckne OCHOBbI M MEXAHM3M BOCIPOM3BeEIeHHUSI KJIETOK
Tema 9. KneTouHbIN 1TUKIL. 10 2 - 2 6 1. Dxcnpecc-
XapaKkTepucTUKa ompoc.
nHTEepQa3bL. 2. [IpoBepka

IPaBUIIBHOCTH




3aT0THEHMS
Ta0IuUIL,
BBITTOJTHEHHUS
IATOIOTHYECKUX
PHUCYHKOB.

3. Cnaua
CHTYaI[HOHHBIX
3a/1a4.

Tema 10. XapakTepucTuka 12 2 - 4 6 1. Dkcmpecc-
KJIETOYHBIX JIEJICHUMN. omnpoc.

2. IIpoBepka
TIPaBUIHHOCTH
3ar0THEHHS
Ta0IuIL,
BBIIIOJIHCHU L
[UTOJOTHYECKUX
PHCYHKOB.

3. Cpaua
CUTYaIlHOHHBIX
3a/1a4.

Tema 11. buonoruyeckoe 11 4 - - 7 1. Dkempecc-
3HA4YEHHE KJIETOUYHBIX orpoc.

neneHuil. Pazsurue 2. IIpoBepka
TIOJIOBBIX KJIETOK Y NPaBUIbLHOCTH
CEMEHHBIX pacTeHU, BBITIOJTHEHUS
KUBOTHBIX, YeJIOBEKA. CXEM-PUCYHKOB.
3. Cnaua
MHUKPOIIpEnapaTo
B.

Pasgen 4. OHTOreHe3 KJIEeTOK

Tema 12. 10 2 - 2 6 1. Dkempecc-
JMuddepeHnmanys KIETOK. ompoc.

2.
CobecenoBanne
10 MaTepualiaM
CTaTei.

3. TepmuHONOTH-
YEeCKUM TUKTAHT.

Tema 13. Tlatomorus 10 2 - 2 6 1. Dkcmpecc-
KJIETOK. orpoc.

2. Y4actue B
paboTe Kpyrioro
croya
«Ilatomoruyeckue
U3MEHEHUS
KIIETOKY.

3. Cpaua
MHKpodoTorpaduii

IToaroroBka k 3K3aMeHy, 9 9
cl1ada dK3aMeHa

Bcero mo aucuunimnne 144 24 - 32 88

JlabopaTopHble 3aHATHUS

Ne HaumenoBaHnue 1ab0paTopHbIX paboT Kon-Bo ayn.
pasznena 4acoB

1 Tema 1. YpoBHU OpraHu3alliy )KMBOW MaTEpPHUHU. 2

1 Tema 2. MeTonn! ucciaeqoBaHUs KIETKH. 4

2 Tema 3. MUKpPOCKOMHYECKOE W CYOMHKPOCKOTMYECKOE CTPOCHUE U 6
(GYHKIIMOHMPOBAHUE MEMOPAaHHBIX KOMIOHEHTOB IIUTOILIA3MBI.

2 Tema 4. MUKpPOCKONHYECKOE W CYOMHKPOCKONHMYECKOE CTPOCHUE U 4




(YHKIIMOHUPOBAHKUE HE MEMOPAHHBIX KOMIIOHEHTOB [IUTOIIA3MBI.
2 Tema 5. XuMHUECKUN COCTAB U CTPYKTYPa XPOMOCOM. 4
2 Tema 6. CtpykrypHas u (QYyHKIHMOHAIbHAs B3aHMOCBS3b OPTaHOHWJIOB 2
KIICTKH.
3 Tema 7. KneTouHbIi UK. XapaKTepUCTUKA HHTEP(]A3HI. 2
3 Tema 8. XapakTepuCTUKA KJIETOYHBIX JACJICHUM. 4
4 Tema 9. ludpdepeHnmans KIeToK. 2
4 Tema 10. TTaTonorust KIETOK. 2

Tumnossle 3aJlaHus JJIA TCKYIICTO KOHTPOJISA U HpOMeH(YTOqHOﬁ aTrecraguu 110 JUCLHHUIIIINHE,
KPpUTCPpUHU W MIKAJbl OLCHHMBAHHWA, a TAaKKC MCTOAUYCCKHUEC PCKOMCHIAIUU JIA O6y‘IaIOIJ_II/IXCSI
MMPEACTABJICHBI B IIPUJIIOKECHUHN K pa6oqel71 mporpaMme TUCHUILIINHBL.

4.3. Cogepxanue TUCUUIIMHBI

Tema 1. BBenenue B nutos10ruio. Teopusi KJIeTOYHOT0 CTPOEHUSI OPraHU3MOB.

Hayka mutonorus. OOBEKT UCCIENOBaHHS W MPOOJIEMbl IUTOJIOTHH. MecTo LHUTOIOTUU
cpenu APYyrux OMOJOTHYECKUX JUCHUIUINH. TeopeTnyeckoe U MpakTUIECKOE 3HAUCHUE ITUTOIOTUH.
Kpatkue cBenenus u3 ucropuu pazutus mutoigorun XVI, XVII, XVII, XIX, XX Bekos.
CoBpeMeHHbIE HAMpaBJICHHUs] IMTOJOTUYECKUX HCCienoBaHuidi. KpaTkue cBeneHus U3 HCTOPUHU
CO37aHus KJIETOUHOU Teopun. OCHOBHBIE TIOJIOKEHUS KJIETOUHOM TEOPUH, BBIABUHYThIE MaTTHacoM
Ineiinenom u Teomopom IlIBanHOM (1838 r1.). Teopus «kierodnoro oOmiecTBa» Pymonbda
Bupxosa (1859 r.). CoBpeMeHHO€E COCTOSHUE KIETOYHON TE€OPUH, OCHOBHBIE €€ MOJI0KEHUSI.

Tema 2. YpoBHM opraHu3aumu ’KUBOH MaTepHH.

OcoOenHoctd  CcTpoeHHS ©  (DYHKIMOHHPOBAHUS BUPYCOB Kak MpecTaBUTENeH
MaKpOMOJIEKYJISIPHOTO YPOBHSI OpPraHM3aIlMy KUBOM MaTepun. TeopeTnyeckoe 3HaUeHUe 3HaAHUHM O
Bupycax. CoBpeMeHHbIE TPOOIeMbI BUPYCOJIOTHH.

XapakTepucTuka MPOKAPUOTHUYECKOTO YPOBHS OpraHU3alluMd KUBOW MmaTepun (OakTepuw,
CHHe-3elIeHble BOJOPOCIH, aKTHHOMHUIIETHI). HekoTopble oOmIue dYepThl OpraHu3alii KIETOK
MIPOKAPHUOT U FYKAPHUOT.

Tema 3. MeToapl HccJIeI0BAHASA KIETKH.

YCTpOWCTBO CBETOBOTO MHKPOCKONAa W TpaBwia paboTel ¢ HUM. TexHHYecKue
XapaKTEPUCTUKA MUKPOCKOINA. MeToAbl: CBETOBOM MUKPOCKOIHMH, TEMHOIOJIBHOW MHKPOCKOIIHH,
(a30BO-KOHTPACTHOH  MHUKPOCKOIIMH,  HMHTEPPEPCHIIMOHHOW  MHUKPOCKOIHH,  IMOTJIOMICHUS
PEHTTEHOBCKUX Jyuel, paaunoaBTorpaduu, (iIyopecleHTHOW MHUKPOCKOIHUH, MOJSIPU3ALUOHHON
MUKPOCKOIHH, TUPPAKIUN PEHTTCHOBCKUX JIy4el, [UTO- M THUCTOXUMHYECKHUE, 3IICKTPOHHOMN
MHUKPOCKOIIHH.

Tema 5. Bo3HMKHOBeHHE KJIETKH B IMpoLecce 3BOJTIOIUM.

Kparkue cBeneHHss 0 XMMHUYECKOM 3Tarle 3BOJIIOLMM KUBOM Marepud. Bo3HHMKHOBEHHE
MMPOKAPUOTUYECKOW KJIETKM B TMpoIecce OUOJOTHYECKOTO HTara JBOJIIOIUU JKUBOW MaTEPHH.
['unoTe3bl BOSHUKHOBEHHSI 3YKaPHUOTUUECKON KIETKU: CUMOMOTHYecKas TunoTe3a (MepexXKoBCKuUi,
1910; Maprymuc, 1970; Taxramxkan, 1973); runore3a curbakrepuorenesa (Ctymurckuid, 1962);
WHBaruHanuoHHas rumnotesa (Pobeprcon, 1963).

Tema 6. Muxkpockonnieckoe " CyOMHKPOCKONNYECKOe CTpOeHue |
(pyHk1HOHNpOBaHME MEMOPAHHBIX KOMIIOHEHTOB IIUTOIJIA3MBbI.

OO6miee mpencTaBieHUE O KIETKE: ITUTOIUIA3Ma, SIIPO, THajioIia3Ma, MeMOpaHHBIE M HE
MeMOpaHHbIE OPTaHOU/BI, CHEIHATU3UPOBAHHBIE CTPYKTYpbl. DU3UKO-XUMUYECKasT OpraHH3aIUsl
THAJIOIIA3MEBI, €€ CTPYKTypa U QyHKIINH. MeMOpaHa — yHUBEepCaIbHAsSI CTPYKTYpa KICTKHU. JlaHHbIC
3IEKTPOHHOMUKPOCKOIMYECKUX HCCICAOBAHUIN CTPYKTYpPBbI MeMOpaH (TpexcrnoiiHas
JUTIONIPOTEUHAS MOJICIb, YKHIKOCTHO-MO3au4Hass MOjehb). OCOOCHHOCTH XMMHYECKOTO COCTaBa
IIa3MaleMMbl ¥ BHYTPUKIETOYHBIX MeMOpaH. KieTouHas mNOBEpXHOCTh: IIa3MaTHYecKas




MeMOpaHa (IJ1asMajiemMma) — CTPYKTypa, MpUCyLias J00My THUIy KIETOK, Karcyna OakTepui,
KJIETOYHAs! CTEHKA PACTEHHM, TJINKOKAIMKC )KMBOTHBIX KJIETOK, UX CTPOEHUE, XUMHUYECKHUI COCTaB,
¢byHkuun. @OyHKIUM TUIa3MaTHYECKOW MeMOpaHbl: 3alllUTHAas, TPAaHCIOPTHAs, PpEryJIsaTopHasdi,
peutienitopHasi. ['paHymnsipHass W arpaHyJsIpHas SHIOIUIa3MaTHYeCKass CEeTh (CTpoeHHe, (PYHKIUM).
Anmnapat [onbmxu (ctpoeHue, ¢yHkumu). OpraHuzanus BHYTPHKIETOYHOTO MeTa0oJM3Ma Kak
OJlHa M3 OCHOBHBIX (yHKIUI ammapara [ombmxu. JIM3ocombl (cTpoeHHe, Pa3HOBUAHOCTH,
¢byHKIMHK). Y4YacTHe BO BHYTPUKJICTOUHOM IHUILEBAPEHUH, aBTOJIM3 BHYTPUKIETOUHBIX MEMOpaH U
KJIETOK Opradu3Ma). MUTOXOHApHH (CTPOCHUE, OpTraHW3alMs CHUCTEMBI HYHEProoOecreueHus
KJIeTkH). CBsA3b MEXIY MUTOXOHAPUSAMH M METAaO0ONIUTHYECKUMHU mporeccamMu B Kietke (ATD).
[Tnactuaer (cTpoeHHME, MOJEKYJSIpHAs OpTaHHW3allds XJIOPOIUIacToB, (yHKuH). DOTOCHHTE3 B
KJIETKaX pacTeHui. B3amMocBsI3p MEXIy XJIOpOIIACTaAMM, XPOMOIUIACTAMHU U JIEHKOIUIACTaMHU.
MUTOXOHIAPHH U ITACTU/IBI KAK [TOJTyaBTOHOMHBIE OPTaHOWIbI KIETKH.

Tema 7. Mukpockonuyeckoe " CyOMHKPOCKONNYECKOe CTpOeHME U
(pyHkHOHHMpOBaHME HE MEMOPAHHBIX KOMIIOHEHTOB LM TOILIA3MBI.

PubGocomsl (ctpoenue, 6uocunre3 Oenka). CTpykTypHas U MeTaOomuTHuyecKkass (QyHKIHH
6enka. MUKpOTpyOOUKH KUBOTHBIX KJIETOK (XUMHUYECKUH COCTaB, CTpoeHHEe, PyHKIMH). PecHnuku
U JKTYTHUKHU KJIETOK 3YKapuoTOB. JKIyTHKH IpoKapuoToB (Oesok duiaresuinH). MUkpohuOpuuibl 1
MUKPO(QHUIAMEHThl IUTOIUIa3Mbl KJIETOK PACTEHHM M KUBOTHBIX. Y4acTHe MHUKPO(UIAMEHTOB B
IBWKEHUM IUTOIIa3Mbel. CTpoeHue MUKpPOGUOPHILIBI  MONEPEUHO-MOI0CATOr0  MBIIIEYHOTO
BosiokHa. Knerounsiii nentp. lLlentpuonu (ctpoenue, @DyHkuuu). YyacTHe LEHTPHOJIEH B
00pa3oBaHUM BepeTeHa JICJIEHUs, CBSA3b C KHHETOCOMaMH PECHUYEK.

Tema 8. CTpoeHue, XuMu4ecKkuii cocTaB U pyHKkuuu uHTepdasHoro sapa.

SAnpo uHTEepda3zHON KiIeTKH. XMMHUYECKUH COCTaB sijpa: HykienHoBble kuciaoTsl (JJHK u
PHK), ctpykrypHbie Oenku sapa U (epmeHTbl. OCHOBHBIE CTPYKTYpHbIE KOMITOHEHTHI
uHTEepGa3zHOro Aapa: saepHas o0O0JOYKa, KapuoIia3Ma, XpOMAaTHH (XpPOMOCOMBI), SIIPBIIIKO; HUX
¢bynkuu. ['eHeTndeckas u MeraboauTHueckas QYyHKIUH SApa. XPOMOCOMbI. XUMUYECKHI COCTaB:
JIHK, PHK, rucTOHBI M HErHMCTOHOBBIE O€NKH, Boja, Numuibl, WoHl Ca u Mg. Mopdomnorus
XPOMOCOM Ha YPOBHE CBETOBOIO MUKPOCKOMA B EPUOA MUTO3a. ['eHbl 1 reHeTnyeckuil koa. Tumbl
HaOOPOB XPOMOCOM B KJIETKE: rarIonIHbIN, quronaHbii. KapuoTur.

Tema 9. XuMnyeckue coCTaB U CTPYKTYPa XpOMOCOM.

MonexynspHas opranuzanus xpomocoMm (Hutu JIHII). Mojens CTpyKTypHOW YKIAAKH
xpomocomsl (1o [IpoxodreBoii-benbropekoit). XpomoHeMa — s5ieMeHTapHasi CTpYKTypHas eIuHHUIA
XpPOMOCOMBI Ha YPOBHE 3JIEKTPOHHOIO MHUKpPOCKOINA. [ISTh MOPAAKOB CHMpaIU3alUd XPOMOCOMBI.
XpoMoMepbl. DyxpomaTuH. ['erepoxpomarnH. Matpukc. Penpomykuust XpoMocoM. MexaHu3m
penymumkanuu Moaekysn JJHK B kieTkax mpokapuoToB M 3yKapuOTOB. ACHHXPOHHOCTB IIPOLIECCOB
peaymukanuu JJHK B xpoMocoMax kapuoTHna v 3Hau€HUE 3TOTO SBJICHUS JIJIs1 METa0OIUTHYECKIX
IpOIECCOB B KIETKe. MexaHu3M (QyHKIMOHUPOBAHHMS XpPOMOCOM M €ro  peryJsuus.
Jleciupanuzanusi ¥ coupaiu3anus (XpOMOHEMBI, XpOMOMEpPBI, XpPOMOCOMBI) — YHHBEPCAJIbHBII
MEXaHU3M Peryysaiuu. XpoMOCOMBI THIIA JIAMIIOBBIX IETOK, Iy (bl MOJIUTEHHBIX XPOMOCOM.

Tema 10. CTpykTypHasi 1 QYHKIIMOHAJIbHAS B3AMMOCBSI3b OPraHOUA0B KJIETKH.

CrpykrypHast u QyHkuuoHanbHas cBsi3b Mmexay JHK, PHK, puGocomamu B mporuecce
cunte3a Oenka. CTpykTypHas W (GyHKIUOHAJbHas CBSI3b Mexay sapom, pubocomamu, IIIC,
anmaparoM ['ONlbpKM, JM30COMaMH, MHHOLMTO3HBIMH U (DarouMTO3HBIMH  BaKyOJISIMHU,
IIa3MaJeMMON B CHHTE3€ U IEpEMEIIeHUH CHUHTE3MPOBAaHHOTO Oelika-(pepMeHTa U BKIIOUYECHUH
Oenka B MetabomuTHueckue mnpouecchl. COCTOSIHME JUHAMUYECKOIO PAaBHOBECHS MEMOpaHHBIX
cucteM B KieTke. CBsi3b MEXIYy MHUTOXOHIPHUSIMH U METa0OJUTHYECKUMHU TMpOIlecCaMH 4epes
cuHTe3 AT®. [leaTenbHOCTh KIETKH KaK €IMHON KOMIUIEKCHOM CHUCTEMBI B OCYILECTBICHHH BCEX
(GYHKIUH KU3HEACSITETbHOCTHU: TMOHATHE O cUcTeMax o0mie (yHKIMOHAIBHOTO 3HAYeHHSI (CUCTEMBI
O6unocuHTe3a OenKa, YHEPreTHIeCKOro 0OMeHa, JBIKEHUS).

JleATenpHOCTh KIETKM KaK €IWHOM KOMIUIEKCHOM CHCTEMBI B OCYIIECTBIEHHH BCEX
(bYHKIMU KU3HEIEATSTBHOCTH: TIOHATHE O CUCTeMax 001e (QyHKIIMOHAIBHOTO 3HAYCHHS (CUCTEMBI
OmocuHTE3a OeNKa, SHEPreTHUECKOT0 OOMEHa, IBUKCHUS).



MornexymsipHble 0COOGHHOCTH OpTraHU3alliK, B3aUMOCBA3b MEX/Y CTPOCHUEM, XUMUYECKOMH
opranuzanuei u Gpu3noNIorunueckuMu QYHKIUAMU KJIETOK U BHYTPUKIETOUYHBIX CTPYKTYP.

Tema 11. KiteTouHbIi HUKIT.

[Teproasb! KIE€TOYHOTO IUKIIA: HHTEep(a3a, AeeHUE.

Tema 12. XapakTtepuctuka uarepgassol.

Xapaktepuctuka WHTEp(ha3bl: MPECUHTETHUYECKUH, CHHTETUYECKUA M MOCTCUHTETHYCCKUN
nepuol. [IpogomkuTenbHOCTh HHTEP(A3HI U €€ MEPHOI0B Y Pa3HbIX THUIOB KIETOK M TKaHEH.

Tema 13. XapakTepuCTHKA KJIETOYHBIX JIeJIeHH .

bunapHoe neneHue KIETOK NPOKAapHOTOB. THMBI €IEHMS KIETOK JyKapHOTOB: MHTO3,
MeW03, aMHTO3, dHIOMUTO3. CyIIHOCTh KaXJ0T0o Croco0a JeNeHHsS KIETKH. YHHBEPCATBHOCTH
CIOCOOOB JIEJICHUSI PACTUTENBbHBIX, JKMBOTHBIX KJIETOK W KIETOK YeJOBEeKa. AMHUTOTHYECKOE
JieJIeHne — CBOMCTBO BBICOKOCTICIIMAIN3UPOBAHHBIX TKAHEW, JET€HEPUPYIOMIUX U MaTOJIOIHYECKUX
KJIETOK. DHIOMHTO3 (MIpUUUHBI, MOpdosiorus). Comatndeckas MOJUIITIOUIHSL.

MwuTto3 — OCHOBHOHM CIOCO0 JeNeHUs KJIETOK AyKapuoToB. Mopdonorus u ¢Gu3HOIOTHS
MUTO3a. MeXaHU3M JBUKEHHUSI MUTOTHYECKUX XPOMOCOM. MHUTO3 y MPOCTEUIINX U €0 OTIUYHS OT
MHTO3a MHOTOKJICTOYHBIX OpPraHu3MoB. Meiio3. OTimunTensHble 0COOCHHOCTH HHTEpP(]a3bl mepen
NEPBBIM U BTOPBIM JielleHneM Meiio3a. OTiM4yuTeabHble 0COOEHHOCTH Mpoda3bl MEepBOro JAEICHUs
Meio3a OT mnpodaszbl MHUTO3a (KOHBIOTALMSA, KPOCCHUHIOBEp, TPAHCKPUIMIMS). 3HAYCHHE JUIs
9BOJIIOIIMM KPOCCHHIOBEPA W HE3aBHCHMOIO pAaclpeAesieHUus XpOMOCOM MEXKIY JOYEPHUMH
kieTkaMu. OTiauuuTenbHble 0coOeHHOCTH MeTada3bl U aHadas3bl MEPBOrO M BTOPOTO JEJICHUS
Melo3a. AMHTO3 — NIPSIMOE JIEJIEHUE KIIETOK.

Tema 14. Brnosoruyeckoe 3HaYeHHE KJIETOYHBIX JieleHH. Pa3BuTHE M0/10BBIX KJIETOK Y
CeMEHHBIX PAaCTEeHMH, )KHBOTHBIX, YeJI0BeKa.

buonornueckoe 3HaueHHE KIETOUYHOTO JEJEHUS B MOAJEPKaHUU HENPEepPhIBHOCTH
CYLIECTBOBaHMS JIOOOTr0 BHJA. YYacTHe MHTO3a B IPOLIECCE POCTa M pereHepaluu TKaHEH U
opraHoB. Mecto Meli03a HpU CHEpMaTOreHe3e U OOreHe3e y JKUBOTHBIX M YeJIOBEKa M MpH
MHUKpOCIIOPOT€HE3€ M MAaKpOCIIOPOreHE3€ y pacTeHWi. Pa3BuUTHE JKEHCKOrO U MYXCKOro
rameTouToB y pacteHuil. Meiio3 kak ocHOBa B 0OecreyeHHUH OHOJOTHYECKOTO pa3zHOO0Opa3us
oco0ell ompeneneHHOro Buja. buosornueckoe 3HaueHHE aMUTO3a, YHIAOMMTO3a B IOJJIEPKAHUH
KU3HEHHOW eMKOCTH KJIETOK. 3HaUCHHE MOJIUIITIOUTUH JIJIS1 DBOJIOLUU U CEJICKIIUH.

Tema 15. [IndppepeHuuanms KiIeToK.

OHTOreHe3 OCHOBHBIX KIIETOUHBIX CTPYKTyp. IlyTn pa3paboTku mnpoGieMbl OHTOreHe3a
kietku (b. I1. Tokun, A. H. Ctyaurckuit). O6pa3oBanue sipa, SAPBIIIKA, KapuojleMMbl. Poib sipa
U LUTOIUIa3Mbl B AuddepeHunanuu kietok. Teopun nupdepennuanyu. HepBHble n rymopalibHble
u paxTopsl 1udppepenupoku. Omyxonenas TpaHcHoOpMaIHs.

OnTOreHe3 MeMOpaHHBIX U HEMEMOPAHHBIX CTPYKTYp KieTKu. Juddepennuanus KieTox.

Tema 16. IlaToJiorust Ae1eHUA KICTKH.

Bnusaue nospexaaromux (axktopoB Ha KieTky. Crenududeckue M Hecrenupuyeckue
peakuuu KJIETKHM Ha NoBpexacHHe. lIpnuuHBl M MeXaHW3M, JIeXKalluii B OCHOBE IpEBpAILEHUE
HOpPMaJIbHOM KJIETKHU B 3JI0KaUe€CTBEHHYIO (OHKOTeHe3). LluTonornueckre Kputepun CMEpPTH KIIETOK.
EcrecTBeHHass (amonTo3) M HAaCWIbCTBEHHas (HEKpO3) CMEpTh KJIETOK. MyTaluu M aronTos.
AnonTo3 B MH(GUIUPOBAHHBIX KIETKaX.

Tunsl AIepHON JIETeHepalyu (xapuopexkcuc, KapUOINHKHO3, KapHOJIU3NC,
BaKyOJIM3UpOBaHHAs siiepHast IereHepanus).

5. VY4EBHO-METOJNYECKOE U UTH®OPMAIIMOHHOE OBECNIEYEHUME
T COUTIINHBI

5.1. IlepeyeHb OCHOBHOM M ONOJHUTEIBHOM JIUTEPaTypPhI

Ocnognas numepamypa



1. BopxynoBa, E. H. [lutonorus u obmas rucronorus. MeToauka u3y4eHus MpemnapaTon /
E. H. bopxynoBa. — 3-e u3n., crep. (nmonHousetHas nevars). — Cankr-IlerepOypr : Jlans, 2022.
— 144 c. — ISBN 978-5-507-44577-6. — TekcT : »neKkTpoHHBbIH / JlaHb : 3IEKTPOHHO-
ombnmuoteunass cucrema. — URL: https://e.lanbook.com/book/230438 (mata oOparmieHus:
13.02.2025). — Pexxum noctyna: it aBTOPU3. MOJIB30BATECH.

2. bopxynosa, E. H. [lutonorus : yue6noe nmocodue / E. H. bopxynosa, I1. JI. 'openuxkos.
— Mocksa : MTABMub um. K.W. Ckpsibuna, 2023. — 168 c. — ISBN 978-5-86341-528-4. —
Texcr:  onexTpoHHbM /  JlaHp @  3nekTpoHHO-OMOnMoTeyHass  cuctema. —  URL:
https://e.lanbook.com/book/392792 (nata oOpamenus: 13.02.2025). — Pexum noctyma: st
aBTOPH3. TIOJIb30BATEIICH.

3. Honkosa, H. B. Ilutonorus, rucronorust u 3MOpuosiorusi. JJabopaTopHbIil MPaKTUKYM :
yueOHoe nocobue / H. B. JlonkoBa, A. 0. CaBenseBa. — Cankr-IletepOypr : Jlans, 2022. — 144
c. — ISBN 978-5-8114-1704-9. — Tekcrt : 21eKTpoHHBIN // JlaHb : 31€KTpOHHO-OMOIMOTEYHAS
cuctema. — URL: https://e.lanbook.com/book/211664 (nata obpamenus: 13.02.2025). — Pexum
JOCTYyTA: JUIsl aBTOPHU3. TOJIb30BaTeNeH.

4. KoncrantunoBa, M. C. OCHOBBI MHUTOJOTHUH, OOIIEH THUCTOJOTHH WU HSMOPHUOIOTHU
KHUBOTHBIX : yueObHoe nocobue / U. C. Koncrantunosa, O. H. bynarosa, B. 1. Ycenko. — CaHkT-
[letepOypr : Jlans, 2022. — 240 c. — ISBN 978-5-8114-1828-2. — TekcT : anekTpoHHbIH // JIaHb :
ANEeKTPOHHO-OMOMMoTeuHas cuctema. — URL:  https://e.lanbook.com/book/211892  (mata
obpamenus: 13.02.2025). — Pexxum gocTyna: i aBTOPHU3. TTOJIH30BATENCH.

5. Jlenuenko, E. M. ILlutonorus, ructonorus M SMOpPHOJIOrHs : y4eOHUK i BY30B /
E. M. Jlenuenko. — 2-e u3n., ucnp. u aon. — Mocksa : U3narensctBo FOpaiit, 2025. — 347 ¢. —
(Beicmiee  oOpazoBanme). —  ISBN 978-5-534-08185-5. — Tekct : ONeKTpOHHBIA  //
Oo6pazoBatenpHast 1wuiatgopma [Opaiit [caiit]. — URL: https://urait.ru/bcode/562628 (nmara
obpamenus: 13.02.2025).

6. Mopo3soga, K. H. OCHOBBI 37€KTpOHHOW MHUKPOCKOIHUH : Y4eOHOE MOCOOHue st By30B /
K. H. Mopo3oBa. — 2-¢ u3n. — Mocksa : M3parensctBo IOpaiit, 2022. — 84 ¢c. — (Bricuuee
oOpazoBanue). — I[SBN 978-5-534-14415-4. — Tekcr : snexkTpoHHbId // OO6pa3oBarenabHas
miatgopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/496975 (nata obpamenus: 13.02.2025).

7. O6yxos, [. K. buonorus: kIeTku 1 TKaHH : Y4eOHUK JJIs1 CPETHETO MPO(eCCHOHATEHOTO
obpazosanust / 1. K. O6yxoB, B. H. KupunenkoBa. — 3-e u3a., mepepad. u mom. — Mocksa :
WznarensctBo [Opaiit, 2025. — 358 c. — (Ilpodeccuonansuoe obpaszoBanue). — ISBN 978-5-
534-07499-4. — Tekcr : anexTpoHHbIN // OOpa3oBarensHas miatdopma KOpaiir [caiit]. — URL:
https://urait.ru/bcode/564645 (nata obpamenus: 13.02.2025).

Jlonoanumensnas numepamypa

1. Apxunosa T. B. PyKkoBOJICTBO K IPAKTUYECKHUM 3aHATHAM MO LIUTOJIOTUU: MeTtoauueckoe
nocobue s OakanaBpoB IO HampaBiIeHHIO MoAroToBku «llemarorndyeckoe obOpazoBaHue U
ouonorus» [DnekTpoHHbI pecypce] : yued.-meton. nocodue / T.B. Apxunosa, B.C. Konnues, H.C.
CrBomuHCcKass. — OnekTpoH. pgaH. — MockBa : MIITY, 2014. Pexum nocryna:
https://e.lanbook.com/book/70045.

2. I'mcronorust, smOpuonorus, nuronorus [Tekct] : yueonuk / [FO. . Adanacwes u ap.] ;
nmox pexa. FO. U. AdanaceeBa, H. A. FOpunoii. -0,75 (12 / -) 6-e uzn., nepepad. u aom. - Mocksa :
I'DO0TAP-Menua, 2014. - 798 c.

3. KoncrantunoBa M. C. OcCHOBBI IUTOJOTHH, OOILIEH THUCTOJOTUHM M SMOPHUOIOTHH
KHUBOTHBIX [DneKkTpoHHBIN pecypc] : yueO. mocobue / U.C. Koncrantunosa, D.H. bynarosa, B.1.
VYcenko. — DnektpoH. gaH. — Cankrt-IletepOypr : Jlans, 2015. — 240 c. Pexxum noctyma:
https://e.lanbook.com/book/60044.

4. Kyxtuna JXX. M. PykoBoJCTBO K MPakTUYECKUM 3aHATUAM 10 1uToioruu [Tekcr] : Yueb.
nocobue ans CTyAEHTOB meA. MH-ToB mo Owuonormd. cmen. / XK M. Kyxtuna. - Mocksa :
[Ipocsemenue, 1981. - 111 c.


http://library.ntspi.ru/CGI/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D1%83%D1%85%D1%82%D0%B8%D0%BD%D0%B0,%20%D0%96%D0%B5%D1%80%D0%BC%D0%B5%D0%BD%D0%B0%20%D0%9C%D0%B8%D1%85%D0%B0%D0%B9%D0%BB%D0%BE%D0%B2%D0%BD%D0%B0

5. JIaboparopHble 3aHATHS MO0 KypCy THCTOJOTMH, IMTOJNOTUM M sMmOpuonoruu [Teker] :
y4e0. mocoOue st CTy/I. MeJ. Ccrell. BeiciuX yue0. By30B / mop pea. FO. U. mpod. Adanacbesa. -
Mocksa : Beicmasg mkona, 1990. - 398 c.

6. CamyceB P. Il. Atmac mo muTosOTHH, TUCTOJOTHH W SMOpuosornu [Tekct] : y4eO.
nocobue st measysos / P. I1. Camyces, I'. . [Tynsimesa, A. B. CmupHoB. - Mocksa : OHUKC 21
Bek : Mup u O6pasoBanue, 2004. - 397 c.

7. Yennos 0.C. BeneHnue B KICTOUHYIO OMOJIOTHIO: y4el. JUIsl YH-TOB IO HAIIPaBICHUIO
510600 "buonorus" u ouoi. crner. Mocksa : AkageMkuura, 2005. — 493 c.

Humepuem-ucmounuxu

1. IHCTUTYT UATOIOTUHA Y TEHETUKH —

http://www.bionet.nsc.ru/booklet/Rus/InstituteRus.html
2. lluTonorus v reHeTuKa: MEXyHapOIHbIA HAYYHbBIN KypHaT —

http://www.cytgen.com/ru/CytoGen/index.htm

3. uroreneruka: urpek-xpomocoma — http://bio.1september.ru/article.php?ID=200204603
4. becrutaTHast a1eKTpoHHas Ouosoruueckas oubauoreka —https://zoomet.ru/.

5.2. DuaexTpoHHBbIe 00pa3oBaTejlbHbIC peCcypchbl, B T.4. NpodecCHOHATbHbIC 0a3bl
AAHHBIX U MHGOPMALMOHHbIE CIIPABOYHBIE CHCTEMbI

https://www.ntspi.ru/library/
directories and files/web res/systems/

DNEKTPOHHO-OMOIMOTEYHBIC CUCTEMBI
HTTCITN

https://www.ntspi.ru/library/
directories_and files/web_res/systems/
libraris/

Onektponnbie 6a3bl nanubix HTTCIIA

https://www.ntspi.ru/library/periodika/ [lepuonuxa HTT'CIIN

https://iprmedia.ru OBC «Aii [Tu Op Menua»

https://ibooks.ru OBC «AHOyKC»

https://urait.ru OBC KOpaiit

http://e.lanbook.com 9BC n3narensctBa «JIAHDb»

http://elibrary.ru Hayunas AIIEKTPOHHAS oubmmoreka
¢LIBRARY.RU

http://www.consultant.ru «Koncynprantllinrocy

http://cyberleninka.ru HOb «KubepJlenunka»

https://polpred.ru 000 «ITommpen-CrnpaBounukmny» (6a3a JaHHBIX)

https://eivis.ru

000 «MBHUC»

www.delpress.ru

((I[eJ'IOBaH IIpecca»

5.3. KoMmjieKT nporpaMMHOro odecrne4eHust

1. Cpena snextponHoro obyuenus «Pycckuit Moodle» (https://do.ntspi.ru).
2. WHarepuer-matdgopma OHIANHH-KYpCOB €O CcBOOOMHBIM KomoM «Open edX»

(https://www.edx.org/).

3. UnTepHeT-mmardopma oHmaiiH-KypcoB «OTKpbITOe 00pazoBanue» (https://openedu.ru/).
4. DnexktpoHHas nHpopManoHHO-o0pa3oBatenbHas cpena PITIITY (https:/eios.rsvpu.ru/).
5. IlmaTdopma asist opraHu3aly 1 nposeaeHus Beounapos «Mirapolis Virtual Roomy.

6. Microsoft Office.

7. Kaspersky Endpoint Security.

8. Adobe Reader.
9. Free PDF Creator.



https://eios.rsvpu.ru/
https://openedu.ru/
https://www.edx.org/
https://do.ntspi.ru/
http://delpress.ru/
https://www.ntspi.ru/library/periodika/
https://www.ntspi.ru/library/directories_and_files/web_res/systems/libraris/
https://www.ntspi.ru/library/directories_and_files/web_res/systems/libraris/
https://www.ntspi.ru/library/directories_and_files/web_res/systems/libraris/
http://bio.1september.ru/article.php?ID=200204603
http://www.cytgen.com/ru/CytoGen/index.htm
http://www.bionet.nsc.ru/booklet/Rus/InstituteRus.html
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http://library.ntspi.ru/CGI/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A1%D0%B0%D0%BC%D1%83%D1%81%D0%B5%D0%B2,%20%D0%A0%D1%83%D0%B4%D0%BE%D0%BB%D1%8C%D1%84%20%D0%9F%D0%B0%D0%B2%D0%BB%D0%BE%D0%B2%D0%B8%D1%87

10. 7-zip (http://www.7-zip.org/).
11. LibreOffice.
12. Bpay3seps! Firefox, SAunexc.bpayszep.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYHEHUE JUCHUIIVIMHbI

6.1. ITomemenus

[Tomernenust ajis MPOBEACHUS 3aHATHI JIEKIIMOHHOTO THUIIA, 3aHATHH CEMHHApPCKOTO THIIA,
TPYIIOBBIX M WHAUBUIYAIbHBIX KOHCYJIbTAIlMH, TEKYLIErO0 KOHTPOJSI U MPOMEXYTOUHOU
aTTecTallid, CaMOCTOSITENIbHONM paboThl YKOMILJIEKTOBAHbI CIEHHUATN3UPOBAHHON MeOenbo U
TEXHUYECKUMHU CPEICTBaMU OOYUYEHHs, CIYKAIUMHU JJIsl TPEJCTaBICHUs y4eOHOW HMH(OpMAIUU.
[lomemenuss uis  caMOCTOATEIbHOW pabOThl  OCHAIIEHBl KOMIIBIOTEPHOM  TEXHUKON C
BO3MOXXHOCTBIO TMOAKIIOUEHUs1 K ceTn «MHTepHeT» U 00ecrnedyeHbl JOCTYNOM B 3JEKTPOHHYIO
nH()OPMAITMOHHO-00Pa30BATEIHHYIO CPEly YHUBEPCHUTETA.

6.2. O6opynoBaHue H TeXHHYECKHE CPecTBa 00y4eHHs

6.2.1. OGopynoBaHue, B T.4. CIICIIUATU3UPOBAHHOE

CranuoHapHbIi KOMIBIOTED WJIM HOYTOYK, TPOEKTOp IS TOKaza CIalJoB U BUJEO,
aKyCTUYECKUE KOJIOHKH, TEPMOCTAT, CYyIIMJIbHBIN KA, XOJOAUIBHUK, MUKPOTIPETapaThl, KUBOM
OMOIOrHYeCcKHii MaTepual, MUKpocKombl ononoruueckue, MbC, monens JTHK.

6.2.2. Texuuueckue cpenctsa o0OydeHus

[Tpe3eHTanMu JEKIMA, BHICO-TIPE3CHTAIIMH, BUACO-JICKIIMH, Y4YeOHbIE KHUHO(HUIEMEI,
ayJIM03anycH, OHJIalH-TUIaT(HOPMBI.

6.2.3. YueOHbIe U HATJISIIHBIE TIOCOOUS

[leyaTHpie W DJICKTPOHHBIC Y4YEOHBIC TOCOOWS W HATJIAIHBIA Marepuand: TpapuuecKue
M300paKeHMsI, CXeMBbI, TAOIHIIBI, pa3IaTOYHBIM MaTepHUall, MUKPOTIpENaparhl.
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