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1. INTAHUPYEMBIE PE3YJIbTATHBI OBYUEHUSA
1.1. lean v 3aga4y JUCHUTLIAHBI

Lesb ocBOeHMA AMCHUILIMHBI 3aKIII0YaeTCs B (GOPMUPOBAHHUH Y CTYIEHTOB CHCTEMATH3H-
POBaHHBIX 3HAHUN B 00JIACTH OMOJIOTUU KIETKH.

3agaumn AMCUUIIINHBIL:

- HO3HAKOMHUTH CTYJICHTOB C COBPEMEHHBIMH 3HAHUSIMH B OOJIaCTH OWOJIOTHH KJIETKH Kak
(byHIaMEeHTaIbHOI OCHOBBI MOJICKYJISIPHON OHOJIOTMU U OMOXUMUH;

- MIO3HAKOMUTH CTYJICHTOB C COBPEMEHHBIMH IPEJICTABICHUSAMH 0 MOP(HOJIIOTUN U (HYHKIHSIX
KJIETOK, BHYTPUKIJICTOUHBIX CTPYKTYpP MPOKAPHOT U 3YKAPHOT;

- copMHPOBATh MPEICTABICHHE O CTPYKType M (PyHKIHOHHPOBAHUH OHOJIOTHYCCKUX MEM-
Opan;

- copMHpOBaTh MPEACTAaBICHHE O IPOIECCaX BOCIPOU3BEICHUS U peraparny KIeTOK;

- MO3HAKOMUTH € QYHKIHUSAMHU M Pa3BUTHEM CHEIU(DUICCKUX KICTOYHBIX CTPYKTYD;

- HO3HAKOMHUTH C 3aKOHOMEPHOCTSIMU Pa3MHOXKEHHUSI U UHIUBUIYaJIbHOTO Pa3BUTHSI OPTaHU3-
MOB KakK ()yH/JIaMEHTaJIbHON OCHOBBI )KU3HEHHBIX MTPOLIECCOB.

1.2. Ilnanupyembie pe3yJibTaThbl 00y4eHHs

B pesynbpTare ocBOEHMs JaHHOW JUCLUIUIMHBI y 00yJaromuxcs GOpMUPYIOTCS ClIeAyIONINE KOMIIe-
TEHIUH:

OIIK-5. Cnocoben oneHnBaTh MOp(PodyHKIMOHATBHBIE, (PU3HOIOTHYECKHE COCTOSIHUSA U MaTOJIO-
THYECKHUE MPOIECCH] B OPTraHU3Me YeJIOBEKa ISl PEeHICHUs TPOoeCcCHOHATBHBIX 3a1ad.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI

JucnuruinHa BXOAUT B MOAYJb «Momyib mpoUiIbHON HAPaBIEHHOCTH» B 00s3aTEIBHYIO
qacTh brioka 1 «/lucuuminnel (MOIyaM)» U ABISETCS 00s3aTEIbHOMN IS U3YYEHUS.

[{uTonorus n3y4aer crpoeHue U (PyHKIUU OTAEIbHBIX KIETOYHBIX KOMIIOHEHTOB, ITPOLIECCHI
BOCIIPOM3BEJICHUS KJIETOK, UX perapaluio, MpUCIOCO0IeHHE K YCIOBUSAM CPEe/ibl U MHOTHUE JIpyTrue
MPOIIECCHI, KOTOPbIE MO3BOJSIIOT CYIUTh 00 OOIIMX Ui BCEX KIIETOK CBOMCTBAaX M (PYHKIHUSX.
Bonbiioe 3HaueHne AJ1 N3y4eHUs KJIETKU UMEIOT BCe JOCTHXKEHHs MOJIEKYJISIpHOU Orosoruu, 6uo-
XUMHHU, ONO(PHU3HUKH.

[Tpu m3yuenun aucuuIuiHbl «LluTonorus» MoryT ObITh MCIIOJIb30BaHbl 3HAHUS, YMEHUS U
HAaBBIKH, ITOJyYEHHBIE TP OCBOCHUHN JUCLUIUINHBI « bromorus.

3HaHus, MOJlyYeHHbIE NPU U3YYeHUU AUCHUILINHBI «L{uTonorus» GpopmMupyroT OCHOBY, He-
00XOAMMYTO /ISl TOTHOIIEHHOTO OCBOSHHS TaKMX AMCUUIUINH Kak «buoxumusy, «HopmanbHas ¢u-
3uosiorusy, «l'mcronorus, SMOPHOTOTU».

Jucnuummza «{uToNOorus) JOrMYecKd JOMOIHAET 3HaHUS 0 MOp(dosornyeckux u (u3no-
JIOTHYECKHUX XapaKTEPUCTUKAX TKAHEH JKUBBIX OPTaHU3MOB.

3. OBbEM N COAEPKAHUE JTUCIHUIIJIMHBI

3.1. O0BbeM TUCHUILIUHBI

®opma o0yueHust
IToxa3zaTean 00bLeMa TUCHUILINHBI
Ounas
O0BEeM QUCIAIUIMHBI B 3a4ETHBIX €IAHUIIAX 3
O0beM JUCIUAIIINHEI B Yacax 108
KonrakTHas pabora: 90,2
Jlexuu 20
JlaboparopHble 3aHATHS 30
[IpakTHuecKue 3aHATHS 40




KoHTakTHBIE Yachl Ha MPOMEKYTOUHYIO aTTECTALMIO: 0,2
3auer 0,2
CamocrositenpHas pabora 10
KoHnTpons 7,8

®dopma NpoMeKyTOUHON aTTECTALlUU — 3a4€T BO 2 CEMECTpE.

3.2.Conepxxanue Q1M CUUILTHHBI

KoJu-Bo yacon
HaumenoBanue paseaos (Tem) = 2 2| 2 E
JAMCcHUmINHBI ¢ KPATKHM COAEPKAHUEM 5 = E E E
= |£8| %8
& =%
= =
Tema 1. utonorus kak Hayka. Mctopus pazsutus nurosoruu. Me- ) |
TOJIbI UCCJICIOBAHMS B ITUTOJIOTHH. 4
Tema 2. VicTopust BOSHUKHOBEHUS, pa3BUTHSI U COBPEMEHHOE COCTO-
SHUE KJIETOYHOU Teopuu. KieTka kak sjieMeHTapHas €IuHULIA KHU- 2 1 4
BOro. IIpon3BogHbIEC KIETOK.
Tema 3. TloBepxHOCTHBIN amnmapaT KieTku. [lutonemma. MemOpan- ) 4 4
HBIM TpaHCOPT. MEXKJIETOUHbIE KOHTAKThl. DHI0— U HK301I103.
Tema 4. lutonnazma. Opranemisl 00IIero Ha3HAYECHUS: MHUTOXOH- ) 4 4
JpuH, prOOCOMBI
Tema 5. LHutonna3zma. Opranemnsl obmero HazHauenus: I1IC, kom-
mwiekc ['onbaKu, JTU30COMBI, MEPOKCUCOMBI. BritoueHusd. I'nano- 2 4 4
ia3Mma.
Tema 6. Opranesuipl OOIIETO HA3HAYCHUS: [IUTOCKENET, KJICTOYHBIN ) ) 4
LEHTP.
Tema 7. OpraHesibl ClEMAILHOIO Ha3HAYEHHS: aKpOCOMa, CIEHH-
AIM3UPOBAHHBIE CTPYKTYpPbl MOBEPXHOCTH KJIETKU C YYaCTUEM LHU- ) 4
TOCKEJIETa W IUTOJIeMMBbI (MHUKPOBOPCHUHKA, CTEPEOIMIINS, PECHHY- 4
Ka, )KTYTUK, KHHOIMIINS, 0a3abHBIH JTAOUPHUHT).
Tema 8. S npo 2 4 4
Tema 9. Knerounsrnii ukir. [lenenue kinetok. Murtos. Meiios. 2 2 4
Tema 10. {uddepenumpoBka KIeToK. Peakiins KIeTOK Ha MOBpe- ) 4 4
JKJIeHHE. ATIONTO3, HEKPO3.
Hroro | 20 30 40

Cooeporcanue mem OucyunIuHbsl

Tema 1. llutosiorusi kKak Hayka. Ucropusi pa3BuTusi uuToa0ruu. MeToabl HCC/IeI0OBAHUA B
HHUTOJIOTHH.

[Mpenmer u 3agaun uTonoruu. L{uronorus — Hayka O CTPOSHUHM M (DYHKIIUU KIETOK pa3-
HBIX TKaHEH W OPTaHOB, CTPOCHHH M (PYHKIHUSIX PA3IMYHBIX KOMIIOHEHTOB, MPOIECCaX BOCCTAHOB-
JICHUA W BOCIIPOU3BCACHUS, IIpOoLHCCcax O6MeHa BCIICCTB, B3aUMOOTHOIIICHUAX C BHEIIHEU CpGIIOfI.
CBs13b IUTOJIOTUU ¢ OMOPUZUKON, ONOXMMHEH, TEHETUKOW U IPYTUMHU HAyKaMH.



HcTtopus pa3Butust uurtosoruu B 17 Bexe, B 18—19 BB. OCHOBHBIC BEXU B U3yUYCHHUH KJIET-
ku. OnucaHue pacTUTENBHOM KJIETKM U TKaHW. OnucaHue KMBOTHBIX KieTok. HoBoe mpencrasie-
Hue o kierke B Hadasme XIX Beka. Kilerounas cTpykTypa TkaHeu KUBOTHBIX. [lepBble onmcanus
COJIEP’KUMOTO KJIETKH.

MeTtoabl uccjieoBaHus B UTOJIOTUU. V3yueHue KuBbIX U (PUKCUPOBAHHBIX KIIETOK. M3-
TOTOBJICHHE BPEMEHHBIX U MOCTOSHHBIX NpenapaTtoB. Poib (ukcaTopoB, UX XMMHUYECKHH COCTaB,
OCHOBHBIE BUbI kKpacutenei. CrnenuanbHble METObl U3yUEHUS KJIETKH — TUCTOXUMUS, aBTOPaNO-
rpa¢usi, IMMYHOTUCTOXMMUS, (PPAKIIMOHUPOBAHUE C MOMOIIBIO yibTpaleHTU(dyrupoBanus. buo-
XUMUYECKHE MeToABbI. VccnenoBanms )KUBBIX KIETOK — KyJbTYpPhl TKAHEH BHE- U BHYTPU OPTraHH3-
Ma, KJIOHHpOBaHHE, 00pa30BaHME TeTePOKApUOHOB U TMOPUAOB KIIETOK, IMPUKU3HEHHAs OKpAacKa.
Metoa mukpoxupyprun. KomndecTBeHHbIE METOMBI: HUTO(GOTOMETPHS, SIEKTPOHHAS MUKPO(POTO-
MeTpusi, CIEKTPOGIIyOPOMETPUsi, IEHCUTOMETPHUS.

Mukpockonusi. Céemogas MuKpockonua — OCHOBHOW METOJ LUTOJOTMU. Buael cBeto-
BOM MHKPOCKONHHU: TEMHOIOJIbHAS, (Da30BO-KOHTpAcCTHas, MHTEP(EPEHLMOHHAs, MOJSPU3ALNOH-
Hasl, TIOMUHECLICHTHAs. J1eKMPOHHAA MUKPOCKONUA — OCHOBHOM METOJ U3YUYEHUS YJIbTPACTPYK-
TYpbl KJIETKH. BUBI 27IEKTPOHHON MUKPOCKOIINHN: POCBEUNBAOLIasl, CKAHUPYIOLIAsl.

Mukpockon: NpUHIMIHAIBHAS CXEMa YCTPOWCTBO CBETOBOIO MUKPOCKOIA (ONTHYECKUE U
MeXaHUYECKUe y3IIbl; OCBETUTENbHAs cucTema). [IpaBuna paboTsl ¢ MUKpockonoM. Mepsl 6e3ormac-
HOCTH TIpH paboTe ¢ MuUKpockonoM. Hactpoiika ocBenienns B Mukpockorne. [Ipurorosnenue mocro-
SIHHBIX U BPEMEHHBIX IIPENapaToB.

Tema 2. icTopusi BOSHUKHOBEHHS, Pa3BUTHSI U COBPEMEHHOE COCTOSIHHE KJIETOYHOIl TEeOpHH.
Kierka kak 3jieMeHTapHasi eIMHUANA KUBOT0. [IpOM3BOIHBIE KIIETOK.

Knerounas teopus. ctopust GopMynMpoBaHUS U Pa3BUTUS KJIETOYHOH Teopuu. OTKpHITHE U
ONMCaHUE CTPYKTYp KieTKH B 20 Beke. Poib 0Te4eCTBEHHBIX YUEHBIX B Pa3BUTHH YUEHHSI O KIIETKE.
CoBpeMeHHbIE MOJIOKEHHSI KJIETOYHOM TeOpHH (CXOJCTBO CTPOEHUS KJIETOK; 3aKOH BOCIIPOU3BEIC-
HUS KJIETOK, TOTUIIOTEHTHOCTh KJIETOK MHOTOKJIETOUHBIX OPraHU3MOB; MOHATHE AU HEepeHINPOBKU
KeToK). [IoHsATHE O KIIeTKe KaK €JUHMIE CTPOCHHUs, GYHKIMOHUPOBAHUS, PA3BUTHSI OPraHU3MOB.
KneTku u uX Npou3BOAHbIE: HAll—, IOCT— U HEKJIETOUHBIE CTPYKTYpbI. [IpoKapHoOThl U 3yKapHOTHI.
OTnuuus KJIETOK >KMBOTHBIX M pacTeHui. ['MIoTe3sl MpOMCXOXKAEHUE KIETOK (CMMOMOTHYEcKas,
TUTa3MHUIHAs] CHMOMOTHYECKAs!, MHBATMHAIIMOHHAS, XUMEpHas).

Tema 3. IloBepxHOCTHBIN anmapat kiaeTku. [{lutosemma. MemOpaHHblil TpaHcnopT. MeskKJ1e-
TOYHbIE KOHTAKTbI. JH/10— 1 IK3011H03.

IlnazmosiemMa (T1a3mMaTuyeckas MeMOpaHa) — yHUBEpCallbHAsI CTPYKTypa Ui BCEX KIle-
TOK 3ykapuoT. CTpykTypa U o0mue cBoicTBa MeMOpaH kieTkH. OTHOIIEHHE OCHOBHBIX XHMUYe-
CKMX KOMIIOHEHTOB IJIa3MOJIEMMBI MPO— M 3YKapuoT. VMcTopus M3yueHus OpraHuszaluu Iia3Mo-
JeMMEL: a) «OyTepopoanHas» mozaenb [[x. Januwsmu u I'. [IpBcoHa, 6) Teopust yHUTapHON OWOIOTH-
yeckoit MmemOpansl J[x. PobepTcoHa, B) )KUAKOCTHO—MO3anyHasi Mojiens 3uHrepa—Hukomncona. Jlu-
MUIHBINA U OEJIKOBBINA COCTAB MJIa3MOJIEMMBI, UX (PYHKIIMOHATIbHAS POJIb U B3aUMOOTHOILICHUSI.

ACHUMMETPHYHOCTD TUTA3MOJIEMMBI: ACUMMETPHUS JIUIMHUI0B U OCNKOB, MX JIaTepalibHas T0-
JIBUKHOCTBH, B3aMMOCBSI3b C DJIEMEHTaMH IUTOCKeneTa. PasnmuuHble CBOMCTBA pa3HBIX MeMOpaH.
PazneneHue KIETKH MIa3MOJIEMMON HA CTPYKTYpHO-(PYHKIIMOHAIBHBIE YacTH (KOMIIApTMEHTAIIHS)
— opranesuibl. CBsa3b MeMOpaH ¢ O6enkamMu uToruIazMbel. O0pa3oBaHUE U PEHUPKYJIISAINSI MEMOpPaH B
KJIETKE.

Huronemma: MophodyHKIMOHATBHAS XapaKTEPUCTUKA (TIMKOKAJIMKC, IUTa3MOJIeMMa,
o xMeMOpaHHBI OMOPHO-COKPATUTENBHBIN CIoii). bapbepHO-TpaHCTIOpTHAS POJIb IIUTOJIEMMBI: aK-
THUBHBIN TPAHCIIOPT, TACCUBHBIN TpaHCTIOPT, AU dy3us, odnerdyernHas qudys3us, HOHHbIC KaHAIIHI.
TpancmeMOpaHHBIN NEpeHOC MOHOB M HHU3KOMOJICKYJISIPHBIX COEIWHEHHMHA. DHIOUMTO3: (aro— u
MMUHOIIUTO3. DK3011M03. PerienTopHas posb miazmaieMMbl. PerenTopsl mia3mMaTnueckoi MeMOpaHbl



¥ BTOPUYHBIC TOCPEAHHMKH, aJICHWIATIHKIA3HAS cHucTeMa, PochaTuam-nHO3UTOIbHAS CHCTEMa
nepeiauu CUrHajla ¢ TOBEPXHOCTH KJIETKU. IHTMOUTOPBI Mepeiayn CUTHAIA BHYTPb KIETKH.

MeKKJeTouYHble KOHTAKThI: MOphOPYHKIIMOHATBHAS XapakTepucTuka. Kinaccudukarus:
MEXaHUYeCKUe U KOMMyHUKaTHBHbIC. [l1asmMonecmel. [uromnazmarnyeckre Moctuku. KommnoHeH-
Thl BHEKJICTOYHOTO MaTpuKca (TITMKO3aMHHOTJIMKAHBI, KOJUIareH, 3JIacThH, GUOpOHEKTHH, 0a3aib-
Hasi MeMOpaHa, TJaMUHUH), CTpOeHHE U (PYHKIIHS.

Tema 4. Ilmronunazma. Oprane/uibl 0011ero Ha3HaA4YeHUsi: MUTOXOHAPUH, PHOOCOMBI.

MuTtoxonapuu: MopdopyHKIMOHATIBHAS XapakTepucThka. KommdecTBo, JOKamu3alus B
kieTke. YnpTpacTpykTrypa. CoctaB Matpukca (AHK, xonudectBo renos; Bce Buasl PHK; Genku;
pUOOCOMBI U CHHTE3 OEJIKOB, TPAHCIIOPT OEIIKOB B MUTOXOHAPHH H Ip.). DYHKIINH MHUTOXOHIPUN —
cuHte3 AT®, nokanu3anus OTAECIbHBIX 3TAllOB OKUCIUTENBHOTO (POChHOIMPUPOBaHHS B KOMIIOHEH-
TaX MUTOXOHJAPUH. YBeIuUeHHe yucia MUTOXOHApUNA. OTHOCUTENIbHAs aBTOHOMUS MUTOXOHJIPHA.
IIpoucxoxxaeHne MUTOXOHIpUN (cUMOMOTHYECKas TUIIOTe3a). Posib MUTOXOHIpUI B aronTose.

Pu6ocomsl. cropusi otkpeitusi. MopdodyHKnoHampHas XapakTepucTrka. duszndeckue
CBOWCTBA U XUMHUUYECKUH cOCTaB: popMa U pa3Mepbl, KOMIIAKTHOCTb, MOJIpa3/ieieHue CyOuacTuIsl,
conepxanne PHK u Genka. Pubocomansasie PHK u 6enku. CTpyKTypHBIE ITpeBpaIieHus: pudoCcoM.
Mecra cunTe3a cyobeaunul] u coopku pudbocom. CBoOOIHBIE, HECBS3aHHBIE ¢ MeMOpaHaMu pubo-
coMmbl. [lomcompl. @yHKIIMOHUPOBAHHE PUOOCOMBI: KOMIIOHEHTHI OETOK-CHHTE3UPYIOIIEH CUcTe-
MBI, aCCOLIMALIUs PUOOCOMBI C KOMIIOHEHTAMU O€JI0K—CHHTE3UPYIOIIEH CUCTEMBI.

Tema 5. llutonnazma. Opranesibl o0mero HazHauenusi: IIIC, kommiekce I'oabaxku, Ju30co-
MBI, IepoKcHucoMBI. Bkiarouenus. I'manonnasma.

JHaomnazmaruuyeckas cerb. Vcropus orkpeitus OIIC. Obmas xapakrepuctuka. [lepo-
xoBaras JIIC: mopdodyHKkImoHamsHas Xxapaktepuctuka. Jlokanusanus B kieTke. Korpancisim-
OHHBII MEPEHOC PACTBOPUMBIX OEJIKOB, CUTHAIBHBIC TIOCIEI0BATEIHHOCTH CHHTE3UPYEMBIX MENTH-
n0B, SRP-4yacTuiipl, CTON-CUTHAIBI, ACHMMETPHUSI CHHTE3UPYEMBIX MEMOpPAHHBIX OCJIKOB; MOIU(H-
KallKusi CHHTE3WPOBAHHBIX OENKOB, TIUKO3WiINpoBaHue. CHHTE3 KJIETOUHBIX MEMOpaH: CHUHTE3 U
BcTpanBanue nununoB B memOpansl DIIC. Cunre3 6enkoB-pepmentos. Lllepoxosatas IIIP — uc-
TOYHUK BCEX MEMOpPaH BaKyOJSIPHOH CHUCTEMBI U IUTOJIEMMbL. MeXaHU3Mbl OTILEIUICHUS ITy3bIPb-
KOB M BakyoJjei or meMmOpansl DIIC 1 npuHIMIBI UX aapecoBaHUs B MeMOpaHbl anmnapata ['onbj-
xu. Inankas IIC: mopdodyHkmonanbHas xapakrepuctuka. Jlokanuzanus B kietke. OyHKIIn
(ydacTue B CHHTE3€: CEKPETUPYEMBIX TITUKONPOTEUIOB; CTEPOUIHBIX TOPMOHOB; TIIMKOT'€HA; JTUMH-
noB). CapkoruiasMaTHueCKUd PETUKYJIYM U €ro pojib B JCMOHUPOBAHUU KaJbLUS MPHU MBIIIEYHOM
COKpAIIECHUH.

Kommieke TDoabmxku. OtkpeiTue anmapata [onbmku. PacmonokeHue B KIIETKE: Yilb-
TpacTpyKTypa (IpOKCHMallbHAsi 4acTh, JWKTUOCOMA, MUCTalbHas 4acTh). DyHKIMHM KOMIUIEKCa
lNomemxu. [IpeBpamienus u coptupoBka O6enkoB B anmapare [ onbku. buoxumudeckue mpespariie-
HUs (BTOpuYHas Moaudukanus) OENKOB: BTOPHYHOE TIMKO3MIUPOBAHHUE U CYJb()aTUPOBAHUE CEK-
peTopHbIX 0enkoB, pochopunrpoBanre OETKOB TU30COM, CHHTE3 IKCKPETHPYEMBIX MOJTHCaXapuIOB
Y TIIUKONIPOTEUI0B; COPTUPOBKA OEJIKOB B TpaHC-1 OJBIKU CETH, PELENTOPHI JIN30COMHBIX M CEKpe-
TOpPHBIX O€JKOB; y4yacTue ammaparta ['oJpIkKH B TPAHCHOPTE JM30COM M CEKPETOPHBIX BaKyOJEH.
Axpocoma: MOppodyHKIIMOHATFHAS XapaKTepUCTHKA, XUMHUUECKUN COCTaB COAepKUMOro. Mexa-
HU3M aKpOCOMaJIbHOU peakiuu U e€ GU3N0IOrnyecKoe 3HaueHue.

JIuzocombl: MophodyHKIIMOHANbHAS XapaKTepUCTUKAa U XUMHUYECKUi coctaB. OOpazoBa-
Hue. Jlokanu3aius B KiIeTke. Pojib BO BHYTPUKIETOYHOM TUIIIeBapeHnun. AyTtodarus. AyTonums.

Ilepoxcucombl: MOpPODyHKIIMOHAIBHAS XapaKTepPUCTHKA U XUMHUYECKUil coctaB. O6pazo-
BaHue. JIokanu3anus B KJIETKe.

Brurouennsi: MophoyHKIIMOHAIBHAS XapaKTePUCTUKA U XMMUYeCcKHid coctaB. OOpa3oBa-
Hue. Jlokanu3zanus B kietke. Bakyoau: MoppodyHKIIMOHAIbHAS XapaKTEPUCTHKA U XUMUYECKHMA
coctaB. OOmas cxemMa OpraHM3alMy BaKyOJIIPHOM CHUCTEMbI KIETKH, €€ MopdodyHKIIMOHAIbHBIE
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otnensl. OOpa3zoBanue. Jlokanuzanus B KICTKE.

I'manomna3zma (uuTo30b): MOPPODYHKIIMOHATFHASL XapAKTEPUCTUKA U XMUMUYCCKHI CO-
ctaB. OyHkuuu ruanomia3msl (00bEIUHEHNE BCEX KIETOUYHBIX CTPYKTYp, OOECeueHue uX XUuMuie-
CKOTO B3aWMO/JICHCTBHSI, BHYTPUKJICTOUHBIA TPAHCIIOPT — MEPEHOC aMHUHOKHUCIIOT, JKUPHBIX KHCIIOT,
HYKJICOTHJIOB, CaXxapoB; BMECTHJIHMILE U 30HA TepeMenieHns Macchl MoJieKysl AT®; otinoxenue 3a-
MACHBIX MPOIYKTOB). duU3nUeckre CBOMCTBA (KOJUIOUIHASL CHCTEMA, Iellb«>301b nepexoy). Cunres
0O€JIKOB B T'HMaJIOIIa3MeE U UX TPAHCIIOPT B OPraHCIIJIbI KJICTKH. Pons OpPraHn4Y€CKUX U HEOpTraHHu4veC-
CKHUX BEIIECTB B )KU3HU KJICTKH.

Tema 6. Opranesibl 0011ero Ha3HAYEHHS: IUTOCKeJIET, KIeTOYHBII HEeHTp.

[{uTOoCKeneT: KIeTOYHBIN EHTP, MUKPODUITAMEHTHI, TPOMEKYTOUYHBIE (PHUIAMEHTHI, MHKPO-
TpyOouku. O011ast XapaKTepUCTUKA OEIKOBBIX MOTUMEPOB HUTOCKeNeTa. X pyHkuuu.

Kiaerounblii ueHTp: MopdopyHKINOHATBHAS XapaKTEpUCTHKA. PacmonokeHne B KIETKE.
LlenTpocoma: cTpoeHHe (IUTIIOCOMA; IEHTPUOIIN: MATEPUHCKUE U TIOUEPHHE; IIEHTpocdepa) XUMHU-
yecKkui cocrtaB. Permukanuysa neHTpuosieil. LIeHTpOCOMHBIN UK U €r0 CBS3b C JACICHUEM KIIETKH.
[uTocTaTuKM U MEXAaHU3M UX BIUSHHS HA KIETKY.

MuxkpoTpydouku: MophoyHKIIMOHAIbHAS XapaKTEPUCTHKA U XUMHYECKH cocTtaB. Pac-
nosiokeHue B kietke. [lomumepusanus TyOyIMHOB B KJIETKE: IIEHTPHI OpraHU3allid MUKPOTPYyOO-
yek. OOpazoBaHue U POCT MUKpPOTpyOouek. JlabunpHble W CTaOUIBHBIE MUKPOTPYOOUKH (caMo-
cOopKa, MONIAPHOCTh COOPKH, TUHAMUYECKAsh HECTAOMILHOCTb, MOISPHOCTDh PACTIONOKECHHS B KIIET-
Ke).

MukpoduiamenTsi: MophodyHKIIMOHATBHAS XapaKTEPUCTUKA M XWMUYECKUH COCTaB.
Pacrnionoxxenue B kieTke. XapakTepUCTUKa aKTUHOB KaK OCHOBHOI'O KOMIIOHEHTA, €ro MOJIMMEPH-
3a1Msi, UHTUOUTOPHI MOTMMEPHU3AINK, aKTHH-CBSI3bIBAIOIIME OEJIKH, ydyacTHe B OOpa3oBaHUU Ja-
MEJIJIO— U TICEBIOMNOIUH, cTpecc-huOpmI, (OKaTbHBIX KOHTAKTOB. MHO3HH: KJIACChl MHO3WHOBBIX
MOJIEKYJI, UX CBOMCTBA, B3aUMOJIEUCTBUE C AKTUHOM.

Crpoenne MUOPUOPUILTBI, UCYSPUYCHHBIX MBIMICUYHBIX TKaHel. CapkoMmep, TOHKHE U TOJ-
cThie MUOHUIAMEHTHI (MPOTOPUOPUILIBI). XUMHUECKHI COCTaB MUO(DHIAMEHTOB — aKTHH, TPOIIO-
MHO3HH, TPONOHWH, MHO3WH. MEXaHH3M MBIIIEYHOTO COKpamieHus. OyHKIUU MUO(UIAMEHTOB.
@opMBI IBIXKEHHMM KIIETOK: MOABUKHOCTH OPraHEUl B IIUTOILIA3MeE, COKpalleHue MbIbel Mexa-
HU3MBI aMeOOHTHOTO JABMKEHUS KIIETKH C MMOMOIIBI0 aKTOMUO3UHOBOTO KOMILIEKCA.

IIpomexyTounbie puaameHTbl: MOPPOPYHKIIMOHANIBHAS XapaKTEPUCTUKA U XUMHYECKUN
coctaB. Pacnonoxenue B KieTke; crnoco0 opraHuzanuu; GyHKIHH (0OecredeHne MEeXaHHYeCKOU
MIPOYHOCTH KJIETKHU, MOJBEpTaomeics 1eOopMUpPYIOIIUM Harpy3kaM, 3asKOpeBaHUE SApa B LIUTO-
IJ1a3Me); poJib B MUTO3E.

Tema 7. Oprane/uibl CeNMAJIbLHOI0 HA3HAYEHUS: AKPOCOMA, CIICIHAIU3ZUPOBAHHbIE CTPYKTY-
PbI NOBEPXHOCTH KJIETKH € y4aCTHEM HUTOCKEJeTa U HHUTOJIeMMbl; MUKPO(PUOpHIIBbI.

Axpocoma: MOpPODYHKIIMOHAIbHAS XapaKTEPUCTHKA, XUMUYECKUNA COCTAaB COJEPKHMOTO.
MexaHn3M aKpOoCOMaILHOM peakiuu U e€ GU3HO0JOTHIECKOe 3HAUCHHE.

MukpoBOpcHHKH: MOP(HOPYHKIIMOHATBHAS XapaKTEPUCTHKA.

Pecanuku: mopdodyHkroHampHas Xxapakrepuctuka. OCOOCHHOCTH TyOyJIMH-TUHENHOBOM
CHCTEMBI peCHUYEK. MeXaHU3M IBUKECHUSI.

Kunorunmst, crepeonnnus: MophodyHKIMOHATbHAS XapaKTePUCTHKA.

Kryruxu: MmopdodyHKINOHATBHAS XapakTepucTuka. OCOOCHHOCTH TYyOYJIHH-AMHEUHOBOM
CHCTEMBI XTyTUKOB. MEXaHU3M JIBH)KCHHUS.

bazanpHblil 1abupHHT: MOPPODYHKIIMOHAIBHAS XapaKTEPUCTUKA.

Muxpodubpuuiel. DopMbl 1 MEXaHU3MBI IBHKEHUE KIIETOK.

Tema 8. SAnpo.



SAnpo kneTok: pasMepsl, popMa U KonuuecTBO. CTPYKTypHbIE KOMIIOHEHTHI siipa (Kapuo-
JeMMa, KapuoIria3mMa, XpOMaTHH U SJIPBIIKO) U UX POJIb B XKU3HEAEATEIILHOCTH KJIETKU U B Iepe-
Jlaue HacJeICTBeHHOW nH(popmannu. PazHooOpasue cTpyKTypHOI opraHu3aliiu sjipa.

Kapuonemma: ctpoeHue (Hapy>XHbIi U BHYTPEHHHUI JUCTKH, NEPUHYKIIEAPHOE MPOCTpPaH-
CTBO, KOMIUIEKC SIEPHOU TMOpPHI), PyHKIUN (0OMEH BEIIECTB MEXKIY SIPOM M IUTOIUIA3MOH, (PUK-
canus xpomatusa, cBsa3b ¢ DIIC). Ponb kapruoneMmbl B mpoliecce JeIeHUs! KIETOK.

XpOoMaTuH: 3y— U TeTepoXpOMaTHH. AJbTEPHATUBHBIE COCTOSHUSI XpOMAaTHHA B UHTEpdazy
n muto3. IlonoBoi XxpomaTuH. benku XxpoMaTuHa: TUCTOHBI U HETUCTOHOBBIE. | MCTOHBI: CBOMCTBA,
tunbl; UX cBsa3b ¢ JJHK, ctpykTypHO-QyHKIMOHANBHAS postb. PyHKIMOHANBHAs akTuBHOCTH JJHK B
uHTepda3y U Npu AeJICHUU.

Mopdonorust Tpanckpunuuu: tunsl PHK, nx xommdecTtBo, CKOpocTh CHHTE3a W pacraja.
Cunte3 nnpopmannonubix PHK: equHMIBI TpaHCKPUIIIIUK, HHTPOHBI M K30HBI, CIUIAHCHHT, 00pa-
3oBanue PHII u Tpancnopt uepes sepHyI0 MOpPY, SIPHIIIKOBbIE OEIKU U UX POJIb B CUHTE3€ pUOO-
COM, cy/ib0a KOMIIOHEHTOB S/IPBIIIKA BO BPEMsl MUTO3a, epUu(epruuecKril XpOMOCOMHBIA MaTepH-
an. MTHruOuTopsl peruivKaluy U TPaHCKPUIILUH.

SAnpeiuko. KonnyecTBo, pasmepsl SApbILIKA. YIbTPACTPYKTypa, XMMHUYECKUM COCTaB -
peimka (PHK, Oemok). OO6pa3oBanue sIphillika Ha XpOMOCOMax, SJIPBIIIKOBBIA OPTaHHU3aTOP.
OyHKIMH Aapbika (GopMupoBaHUE CYyObETUHUIL] pUOOCOM).

Xpomocowmsbl, ux Buabl, xumuueckuii coctaB (JJHK, PHK, Genku-ructonsl u HErmcToHO-
Bble). Ctpoenne mosiekys /JIHK n PHK u ux cBoiictBa. benku xpoMocoM: UX KOJTUYECTBO U CTPYK-
TypHas poib. YpoBHu koMnaktuzanuu JHK B xpomocome: xpomoHemMa (XpOMaTHHOBAsI HUTh), €€
cnMpasibHas ykiaaka B xpomocome: mosekyna JJHK; HykineocomHast HUTh (CTpYKTYypa, €€ GpyHKuus
BO BpeMs PEIUIMKALIMK U TPAHCKPUILMK); NETENIbHAs CTPYKTYpa; XpOMOHEMA; XpOMaTuia; XpoMo-
coma MeTagasbl.

VYubTpactpykTypa XpoMocoM ((popMel, pazmMepsl, KOIUYECTBO, KApUOTUTT). MaTpUKC XpOMO-
COMBI, €ro cocTaB (GUOpPHIUIApHBIE U IPaHYJISIPHbIE CTPYKTYPbl pUOOHYKICONPOTEUTHON PUPOIBI).
Xpomatuasl. CTpoeHHE XPOMOCOMBI IIPU MUTO3€ — LIEHTpOMEpa (KUHETOXOP), TEIOMEpHI, IJICUH,
BTOpUYHAs IeEpeTshkKa. MepoleHTpudeckue, cyOMeTaleHTpUIeCKrue, aKpOLECHTPHUUECKUE XPOMO-
coMmbl. CryTHHYHBIE XpPOMOCOMBI. I'MraHTCkue (IIOJUTEHHBIE) XPOMOCOMBI, XPOMOCOMBI THIIA
«JIaMIIOBBIX IETOK», 0COOEHHOCTU UX CTPOEHHUSL.

Penpoayxkuus xpomocom. Cunte3 JIHK B unrepdase.

Kapuomnnasma: xumudeckuii coctaB, MOp(HOPYHKIMOHATbHAS XapaKTEPUCTHKA.

Tema 9. Kierounsblii uuki. /lesenune kiaerok. AMuo3. Muro3. Meiio3.

XapakTepucTuka U MPOJOJDKUTEIBHOCTh KIETOYHOTO IUKIIA y OJHOKJIETOYHBIX U MHOTO-
KJICTOYHBIX OpraHu3MoB. OOIIre 3aKOHOMEPHOCTH KJIETOYHOTO IUKIia. [lepronbl mokos, naTEpda-
361, geneHus. [loHaTne 06 SK30reHHBIX U YHAOTCHHBIX (pakTopax peryisiun. Perynsius KIeTouHo-
ro mukia @akTopel POCTa U UX y4acTHE B Peryssiiuu kierounoro mukia. [ukmua n Cdk-kunaza
[UKIUHBI Pa3HBIX TEPUOIOB KIECTOYHOTO IHUKIA, PAaKTOPhl POCTa, KOHTPOJIbHBIE TOUKH PETYIISIHH
KJICTOYHOTO MHKJa, HHTUHONTOphl CDK-IIMKIMHOBBIX KOMITJIEKCOB, PS5 3.

MexaHu3MBbI JefieHus] KIeTOK. AMUTO3 (Tipsimoe nenenue). OcobeHnnoctu amuro3a. Mumos.
[ToHsiITHE O MUTOTHYECKOM IIMKJIE M €r0 Mepruojax. XapakTepucTuka nepuoaoB. da3el MUTO3a, UX
XapaKTePUCTHKA, MPOIOJDKUTENLHOCTh. [IpeobpasoBanue o6onouku sapa. DopMUPOBAHHE MHUTO-
TUYECKOTO armapara, ero XuMHYeCKUd cocTtaB. DHIOMUTO3. [[uTokunes. ComaTtuueckas MoauIIio-
uaus. buonornueckoe 3HaueHue Muto3a. [laTomorust MuTo3a u (aKTOPHI, BBI3BIBAIOIINE TATOIOTH-
yeckue nu3MeHeHus. Meiio3. PazHoBUaHOCTH Melio3a (3UTOTHBIM, CITIOPOBBIN, TaMETHBIN). XapakTe-
puctuka I u Il melioTnyeckoro nenenus. Xapakrepuctuka mnpogassl [: nenroreHa, 3uroreHa, maxu-
TEHa, TUIUIOTCHA, MUKTHOTEHAa, nuakuHe3. OtnuuutenbHble ocobeHHoctu mpodassl I u II. Pons
KPOCCHUHIOBEPA B MHAUBUAYAJIbHON N3MEHUMBOCTH OpraHn3MoB. bruosorndueckoe 3HaueHue Menosa.

Tema 10. InddepennupoBka KieToK. Peakuus KjIeTOK HA MOBPeKIAeHHE. ATIONTO3, HEKPO3.



JuddepernrpoBka kiaeTok. MoeKyJIsipHble OCHOBBI CIIEIMAIM3ANN KJIeTOK. Poib simpa B
muddepennmanuu. HepBHbie u rymopainbHbie (hakTopbl kieTounoi quddepennuanuu. Pomas nuro-
m1a3Mel B tuddepenHiupoBke KieTku. Bimsaue GakTopoB XUMUYECKOU, (U3HUECKOM, OMOTEHHOM
MIPUPOJIbI HA OPTaHU3M U ero KieTkH. [laTonornueckue u3mMeHeHus, NPOUCXOIAIUE B IUTOIIIA3ME,
SJIpe U JPYTUX CTPYKTYpax KIETKH.

Hapymenust auddepeHunpoBKy, BeaylMe K MaTOJIOTHYECKUM M3MEHEHUSM KieTku. Omy-
XOJIEBBIE KJIETKH — HEOTPAHWYCHHOCTh Pa3MHOXKCHUs, HapyIIEHHE YPOBHS TU(EpeHIINPOBAHHO-
CTH, U3BMEHEHUE CTPOCHUS KJIETOK, CHOCOOHOCTh K METaCTa3MPOBAHUIO. 37I0KaUYE€CTBEHHBINA POCT.

CMepTh KIETKH: HEKpO3 U IPOTrpaMMHUpPOBaHHAasi CMEPTh KJIETKH (armonto3). MopdodyHkuu-
OHaJIbHAS M CPAaBHUTENIbHAS XapAKTEPUCTHKA.
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4. YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSTEJBbHOM PABOTHI OBYUAIOIIUXCS

Tembl 115 camocTosi- | M3yuyaembie BONPOCHI Ko-Bo | ®opMBbI caMOCTOSATEILHOM pa- MeTtoanuyeckoe | @POpMbI OTYETHOCTH
TeJbHOT0 U3y4YeHUSs qacoB | 00THI o0ecmeuenue
Tema 1. 1. Ilpeamet uzydenus uurojorus. | 1 1. KoHcnexkr. YyebHo- 3amaHus I caMo-
Hutonorus kak Hayka. | E€ mecTo B cucteme 6uonoruye- 2. CxeMa CTpOeHHUS: METOIUYECKOE CTOSITENIBHON pabOTHI
Hctopus pa3BUTHS LIU- | CKUX HayK. — CBETOBOT'O MUKPOCKOIIA; obOecrmeyeHue (KOHCTIEKT, cXema
Tosnioruu. Metoael uc- | 2. ICTOpusi LIUTOJIOTUHU KaK — BJIIEKTPOHHO-MUKPOCKOIUYE- JHUCITATLINHEL CTPOEHHUSI, CPABHHU-
CJI€ZIOBAHUS B LIUTOJIO- | HAYKH. CKOT'O0 MUKPOCKOIIA. TeNbHas Ta0JunIa,
TUH. 3. locTHKEeHHS] COBPEMEHHOTO 3. CpaBHuTeNnbHAS TAOIHUIIA! JIOKJIAJl C IpEe3eHTa-
MeproJa Pa3BUTHA LIUTOJIOTUH. — METOJbI HCCIICIOBAHUS B ITUTO- 1yen)
4. OCHOBHBIC METOAbI UCCIICIOBA- JIOTUH;
HUS B IIUTOJIOTHH. — BUJI0B MUKPOCKOITMYECKOTO UC-
5. MeTojpl ucciaen0BaHus KICTKH. ClIeqOBaHMSI.
6. MeToJ1bl MUKPOCKOTTUYECKUX 4. Jloknaj ¢ mpe3eHTanuen
HCCIIeTOBAHUM.
Tema 2. 1. Knerounas teopus, e€ popmy- | 1 1. KoHcnexr. VYuebHo- 3agaHus 1A camo-
Hcropust BOBHUKHOBE- | JIMPOBAHUE U Pa3BUTHE. 2. Cxema CTpOEHHUS: METOUYECKOE CTOSATEIHHOU PabOTHI
HHUSI, pa3BUTHUS U CO- 2. CpaBHUTEIbHAS XapaKTEPHU- — MPOKAPUOTHYECKAs KIIETKA; obOecreyeHue (KOHCTIEKT, cXema
BPEMEHHOE COCTOSIHME | CTUKA MPOKAPUOT U FyKAPHUOT. — DYKapUOTUYECKas KIIETKA; JHUCITATLIMHEL CTPOEHHUSI, CPABHHU-
KJIETOYHOU TEOPHH. 3. KieTku 1 uX nNpou3BOHEIE. — CHMIIJIACT; TenbHas Ta0JunIa,
Knerka kak sneMeH- 4. I[loHATHE O TOTUIIOTCHTHOCTH — CUHIIUTUH; JOKJIaJ1 C MPEe3EeHTa-
TapHasi €AMHULIA )KUBO- | KJIETOK. — BPUTPOIUT U POroBas YEIIyKa; 1yen)
ro. [Ipou3BoHbIe KIIe- — TpoMOOIITaCTHKA
TOK. — MEXKKJICTOYHOE BEIIECTBO U €TI0
KOMITOHCHTEL.
3. CpaBHuTENbHAS TAOIUIIA:
— KJIETKH MPOKAPUOT U 3YKAPHUOT.
— KJIETKHA PAaCTEHUHM U KUBOTHBIX
— MIPOU3BOJAHBIE KIIETOK.
4. Jloknaj ¢ mpe3eHTanuen
Tema 3. 1. MonexysipHast COCTaB IJ1a3- 1 1. Koncnexr. Y4eOHo- 3agaHus A caMo-
Hurtonemma. Mem- MoJieMMbl. MoJienu IpoCcTpaH- 2. CxeMa CTpOECHHS: METOIMYECKOE CTOSITEIIBHON PabOThI
OpaHHBIN TPAHCIIOPT. CTBEHHOW MOJIEKYJISIPHOM OpraHu- — IPUHIUIHATBHAS MOCIh YIIb- | 00ecrieueHne (KOHCTIEKT, cXeMa
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Me:XKIeTOUHbIE KOH- 3allUU TJ1a3MOJIEMMBI. TPacTPYKTYPHOU U MOJIEKYJISp- JUCLUITNHBI CTPOEHMUSI, CPaBHU-
TaKThl. DHII0— U 3k30- | 2. CpaBHUTENnbHAs MOpHODYyHK- HOW OpraHu3aluy MJIa3MOJIEMMBbI; TeJbHas TalnuIa,
L103. [IMOHAJIbHAS XapaKTEepPUCTHKA LIU- — IPUHUUIIMANbHAS MOJEIb YJIIb- JIOKJIaJ| C TIPE3eHTa-

TOJIEMMBI U TIJIa3MOJIEMMBI Opra- TPacCTPYKTYPHOI OpraHU3aIuu 1uen)

HEJL. LIUTOJIEMMBI;

3. TpaHcmopT BelIecTB Yepes — MEXaHUYECKUE MEKKIIETOUHBIE

MeMOpanbl KieTku. MopdodyHk- KOHTAKTBI;

[[MOHANIbHAS XapaKTePUCTHUKA — KOMMYHUKATHBHbBIE MEKKIIETO-

MeMOpPaHHOrO TPaHCIOPTA. YHbIE KOHTAKThI: CHHAIC U

4. MopdodyHknoHanbHas xa- HEKCYC;

PaKTEPUCTUKA MEKKIIETOUHBIX — MEXaHU3MBbI TPAHCIIOpPTA Be-

(anre3uBHBIX U HHPOPMAIOH- IIECTB Yepe3 MeMOpaHbl KIETKH;

HBIX) KOHTAKTOB. — DHJ0— U DK30LIHO3.

5. MopdodyHkuroHanpHast xa- 3. CpaBHuTeNbHAs TabIUIA:

paKTepUCTHUKA SHJ0— U SK30LIUTO- — MEXKJIETOUHbIE KOHTAKTBHI.

3a. 4. Jloknazn ¢ npe3eHTanuen

6. MopdodyHakmonansHast xa-

paKTEPUCTUKA PEICHIIHH.
Tema 4. 1. ITonsiTHe O MOTYaBTOHOMHBIX 1. KoHCIEKT. Y4eOHo- 3agaHus i caMo-
Huromnazma. Opra- CTPYKTypax KJIETKH. 2. CxeMa CTpOCHHUS: METOJINYECKOE CTOATEIHHOU PabOTHI
HeJuTbl 001Iero Ha3Ha- | 2. [IpoucxoxaeHue MUTOXOHAPUIA — MUTOXOHIPUH; obecrieueHue (KOHCHIEKT, cXema
YEHHsI: MUTOXOHAPUH, | (TUIIOTE3Bl IPOUCXOKICHHUS). — pubOOCOMBI; JUCIUTLTAHBI CTpOCHHUSI, CPaBHU-
pUOOCOMBI. 2. MopdodyHKIIOHATEHAS Xa- 3. CpaBHuTeNbHAsA TabIULIA! TebHas TadnuIa,

paKTEepUCTUKA MUTOXOHAPUH. — CpaBHUTEJIbHAs XapaKTePUCTH- JIOKJIaJ] C IPE3eHTa-

3. MopdodyHKIIOHATBHAS Xa- Ka MUTOXOHJIPUU U PHOOCOMBI 1uen)

paKTEpPUCTHUKA PHOOCOM. 4. loknan c mpe3eHTanuei
Tema 5. 1. BakyoussipHas cuctema KIETKHU. 1. KoHCIEKT. Y4eOHo- 3agaHus i caMo-
Huromnaszma. Opra- 2. MopdodyHKIInoHanpHas Xa- 2. CxeMa CTpOeHHUS: METOJINYECKOE CTOATEIHHOU PabOTHI
HeJuTbl o01ero Ha3Ha- | pakrepuctuka IIIC. —mepIIIC u radIIC. obecrieueHue (KOHCHIEKT, cXema
yenus: DI1C, kommekc | 3. MopbodyHKIHOHATBHAS Xa- — xomruiekca ["onpmku JUCIUTLTAHBI CTpOCHHUSI, CPaBHU-
l'onbaku, TM30cOMBI, | pakTepUCTHKA KoMIuiekca ['omb- — JIN30COMBI TebHas TadnuIa,
MepoKCUCcOMBL. Brito- | mxku. — TIEPOKCHUCOMBI JIOKJIaJ] C IPE3eHTa-

yeHud. [ nanormiazma.

4. MopdodyHKImoHaNbHAS Xa-
pakTepucTuKa cBs3p Mexay OIIC

— CTPYKTYypHO—(DYHKIIMOHAIbHAS
B3auMocBa3b DIIC u koMmIiekca

1uen)
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" KoMIuiekca I'oismxu.

5. KomnoHeHTsI, QyHKINH.

6. MopdodyskmonanpHast xa-
PAaKTEPUCTHKA JIN30COM,

7. MopdodyHKmOHaTBHAS Xa-
PaKTEPUCTHKA TIEPOKCUCOM.

8. MopdodyHKknoHaIbHAS Xa-
PAaKTEPUCTHKA THAJIOTIIIA3MBI.

I'omsoxn

3. CpaBHuTenbHas TabnuIa:

— CpaBHUTEJIbHAS XapaKTEPUCTH-
ka mepIIIC u rOIIC.

— OIIC u xomruiekc I"onpIKu.

— JIN30COMBI U IEPOKCHUCOMBL.

4. Jloknaz ¢ mpe3eHTanuen

Tema 6. 1. O6mas mopdodyHKITMOHATH- 1. KoHcnexkr. Yy4ebHo- 3aga”us U1 caMo-
Opranensl 0011ero Has XapaKTepPUCTHKA [IUTOCKee- 2. Cxema CTpOCHHUS: METOMYECKOE CTOSITENIbHON pabOThI
HA3HAYCHUS: IIUTOCKe- | Ta. — MHKpPOTPYOOUYEK; obecrieueHne (KOHCHIEKT, cxeMa
JIeT, KJIETOUHBIN 1eHTp. | 2. MopdodyHKIMOHaTBHAS Xa- — MIPOMEXYTOUYHBIX (DUITAMEHTOB; | AUCHUILIUHBI CTPOEHUS, CPAaBHU-

pPaKTepUCTHKA MUKPOTPYOOUEK — MHKPO(HIAMEHTOB; TeJbHas Ta0nuIa,

3. MopdodyHkIroHaIbHAs Xa- — CTpoeHre MUOGUOPUILIT JIOKJIaJ] C IPE3eHTa-

PaKTEpUCTHKA TPOMEXKYTOTHBIX — MEXaHHU3M COKpPAILICHUS CapKO- e

(buIaMeHToB. Mepa

4. MopdodyHKImOHaNEHAS Xa- — KJIETOYHOI'O LIEHTPA;

paKTepUCTHKAa MUKPO(pUIaMEH- 3. CpaBHuTeNbHAs TabIULA:

TOB. — «XapaKTepUCTHKA CTPYKTYp LIHU-

5. MopdodyHkuroHanpHast xa- TOCKEJIeTay.

pakTepucTHKa MHO(DUIAMECHTOB, 3. Joknax ¢ mpe3eHTamuei

MUO(PHUOPHUILIT OMIEPEUHO MOJI0ca-

TOW MBILIEYHON TKaHMU.

6. MopdodyHKIoHaTbHAS Xa-

PaKTepUCTHKA KJIETOYHOTO IICH-

Tpa.
Tema 7. 1. MopdodyHKITMOHATBHAS Xa- 1. KoHCIEKT. Y4eOHo- 3agaHus A caMo-
Oprasesisl cenyagb- | paKTEPUCTUKA aKPOCOMBI. 2. Cxema CTpOCHHUS: METOMYECKOE CTOSITENIbHON pabOThI
HOTO Ha3HAYeHUs: ak- | 2. MophodyHKINOHATBHAS Xa- — aKpOCOMBI; o0ecnieueHne (KOHCTIEKT, cxema
pocoma, CIelUalIn3u- | paKTePUCTHUKA MUKPOBOPCHHKH. — MUKPOBOPCHHKH; JUCLUTUIMHBI CTPOEHUS, CPAaBHU-
poBaHHBIE CTPYKTYpHI | 3. MopdodyHKIMOHaTBHAS Xa- — CTEPEOLIITNH; TeJbHas TabnuIa,
MOBEPXHOCTHU KJIETKU C | pAaKTEPUCTHKA CTEPEOLIUIHH. — PECHHUUKH; JOKJIaJ1 C Ipe3eHTa-
ydacTueM IurosieMmsl | 4. MophodyHKInoHaIbHAS Xa- — KT'yTHKa; 1uen)
U IIUTOCKEJIeTa. PAKTEPUCTHUKA PECHUYKH. — KUHOLIWJINY;
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5. MopdodyskumroHansHast xa-
PaKTEPUCTHKA KTy THKA.

6. MopdodyskmonanpHast xa-
PaKTEPUCTHKA KUHOIMIIHH.

7. MopdodyHKmoHaTBHAS Xa-
pakTepucTrKa 6azaabHOro Jabu-
pHHTA.

— 0a3aJIbHOTO JIAOMPUHTA.

3. CpaBHuTenbHas TabIUIA:

— MopdodyHKIIMOHATTEHAS XapaK-
TEPUCTUKA CTIELIMAIU3UPOBAHHBIX
CTPYKTYp TTOBEPXHOCTH KIIETKH C
y4acTHEM IIUTOCKENETa U LIUTO-
JIEMMBIL.

3. loknax ¢ npe3eHTanuei

Tema 8. 1. MopdodyHkimonanpHas xa- 1. KoHncnexr. VYuebHo- 3amgaHus A7 caMo-
SAnpo paKTEepHUCTHKA KIIETOUHOTO IICH- 2. CxeMa CTpOCHHUS: METOJINYECKOE CTOATEIHHOU PabOTHI

Tpa. — s7pa; o0ecnieueHne (KOHCTIEKT, cxema

2. MopdodyHKIInoHanpHas xa- — ypoBHa# kommnaktuzanuu JJHK; | aucuuniauab CTpOCHHUSI, CPaBHU-

paKTepUCTHKA spa. — puOOCOMBEI. TebHas TadnuIa,

3. MopdodyHkIroHaIbHAS Xa- 3. CpaBHUTENbHBIE TAOIHIIBL: JIOKJIaJ] C IPE3eHTa-

paKTEepPUCTHKA KapPHOJIEMMEI. — MophopyHKITMOHATBHAS XapaK- 1uei)

4. MopdodyHkuroHanbHas xa- TEepPHUCTHUKA TETEPOXPOMATHUHA U

paKkTepUCTHKA XpOMAaTHHA H XPO- IYXpOMAaTHHA.

MOCOM. — MopdodyHKIIMOHATBHAS XapaK-

5. MopdodyHKIIOHATHHAS Xa- TEPUCTHUKA PUOOCOM

PaKTEPHUCTHUKA XPOMOCOM. 4. Toxnan c mpe3eHTanuei

6. MopdodyakmroHansHast xa-

pPaKTEePUCTUKA SIPBIIIKA.

7. MopdodyHKmOHaTBHAS Xa-

paKTEpPUCTHUKA PHOOCOM.
Tema 9. 1. KiteTouHBIN UK. 1. KoHcnexkr. YyebHo- 3amaHus 1A caMo-
Knerounsrnii uki. Jle- | 2. Xapaktepuctuka uHTepQas3bl: 2. Cxema: METOJIMYECKOE CTOSATEIHHOU PabOTHI
JIeHHUE KIETOK. MUTO3. | IPECHHTETUIECKOTO, CHHTETHYE- — KJIETOYHOTO IUKIIA; obecrieueHne (KOHCHIEKT, cxema
Meiios. CKOT'0, TOCTCUHTETUYECKOTO T1e- — aMHUTO3a; JUCIUTLTAHBI CTpOCHHUSI, CPaBHU-

PHOIOB, IEPHOAA TIOKOSL.

3. MopdodyHkimonaipHast xa-
paKTepUCTHKA aMUTO3A.

4. MopdodyHkroHaNbHas Xa-
pakTepucTUKa a3z MUTO3a: MPO-
da3zbl, MeTadassbl, aHadasbl, TENO-

— CcTagui MUTO34;

—CTaIuu MEN03a.

3. CpaBHUTEIbHBIC TAOJIUIIBL:

— «XapaKTepucTuKa uHTepdassl U
Meproaa MOKOsD.

— «CpaBHUTEJIbHAS XapaKTepu-

TeabHas TaOJIuIa,
JIOKJIaJ] C IPE3eHTa-
uen)
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¢da3bl.

5. Mopdonorus usmMeHeHuii B
KJIETKE TIPU MUTO3E.

6. buosornueckoe 3HaUCHHE MU-
TO3a.

7. MopdodyHKIIMOHATBHBIE 0CO-
OCHHOCTHU Meiio3a.

8. OTianuus nepBoro IeaeHus
Me€i103a OT BTOPOTO.

9. buosornueckoe 3HaUueHUE MEH-
03a.

CTHKA MEPHOI0B HHTEP(]A3HI U
MUTO32;

— «XapaKTepucTuka a3 MUTO3a».
— «xapakTepucTrka a3z Merosay.
4. Jloknaz ¢ mpe3eHTaluen

Tema 10.
Huddepennmponka
KJIeTOK. Peaknus kie-
TOK Ha MOBPEXJICHUE.
AmonTo3, HEKPO3.

1. AuddepeHunpoBka KIETKH.

2. MopdodyHKIIOHATEHAS Xa-
pakTepuctuka quddepeHIHpOBKU
KJIETKU.

3. Peakmust KIIETOK Ha TMOBPEX/IC-
HUE.

4. MopdodyHkunoHanbHas xa-
pPaKTepUCTHKA CMEPTHU KIIETKU
IPH aroITo3e.

5. MopdodyskumroHansHast xa-
PaKTEPUCTHKA CMEPTHU KIICTKH
pY HEKpo3e.

1. Koncnexr.

2. CpaBHUTEIBHBIC TAOTHUIIBI:
— «aromnTO3 U HEKPO3Y.

4. Jloknaz ¢ mpe3eHTauen

VuebdHo-
METOIHYECKOE
obOecreyeHne
IHACIIATUINHEI

3ananus Ui camo-
CTOSITENTFHON pabOTHI
(KOHCTIEKT, cxema
CTPOCHUSI, CPABHH-
TenpHas Tabnuna,
TOKJIaJ] C TIpe3eHTa-
1uen)
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5. ®OHJ] OIEHOYHBIX CPEJACTB JUI TIPOBEJAEHUS TEKYILEA ¢
MPOMEKYTOYHOM ATTECTAIIAA O JACHUATIINHE

5.1. IlepeyeHb KOMIIETEHIHII C YKa3aHMEM 3TANoB X ()OPMHUPOBAHUS B MpoLecce 0OCBOCHUA 00-
pa3oBaTeJbLHON NPOrpaMMBbl

Koa 1 HauMeHOBaHHEe KOMIIETEHIIMH

Jrtanbl GopMHPOBAHUA

OIIK-5. CnocoGen onenuBats MopdodyHK-
[HOHAIBHBIC, (PH3UOJOTUYECKHE COCTOSHHS U
MaTOJIOTHYECKHE TPOLIECCHI B OpraHU3Me 4Ye-
JIOBEKa JUTs peleHus mpodeccnoHanbHbIX 3a-

Jad.

1. PaboTa Ha y4eOHBIX 3aHATHIX
2. CamocTosTenbHas pabora

5.2. Onucanue nokasartesiel 1 KpUuTepreB OLCHUBAHUS KOMIIETCHIMI HA Pa3JIMYHBIX ITAaNax ux
(hopMupoOBaHUs, ONIMCAHME IIKAJ OLCHUBAHUS

Ouenu-
YpoBenb
Baemble | bopmmpo Jrtan ¢popmu- | Onucanue nokaszare- | Kpurepuu ouenun- | llxkana ouenn-
KOMIIe- pMup POBaHUA Jeit BaHUA BaHUA
BAHHOCTH
TEHINHU
OIIK-5 IToporossrii 1. PaGora Ha 3naer ocobennoctu | Ompoc, [kama oueHu-
y‘-Ie6HBIX 3aHs- CTpOCHHA OpraHu3Ma OIpOC Ha KOJUIO- BaHUA OIIpocCa
THSX Ha KJICTOYHOM YPOBHE; | kppyMme, [llkana oueHu-
2. Camocros- YABTPACTPYKTYPHYIO 3ajaHMs JUIs camo- | BaHMA  ompoca
TeJIbHAs pA00Ta | OPraHM3aLUI0  KICTKH | (roo oo o o pabo- | Ha KOJJIOKBHY-
U KJICTOYHBIX ra- M
fero OPra- | 1y (KOHCTIEKT, N
HEJI. IIIxama oueHH-
cxemMa  CTpPOCHHS,
Ymeer ONpEEIATh BaHMS 3aJaHUs
CpaBHUTEIIbHAS
THUIIBI KJIETOK, OIpele- 5 UL CaMOCTOSI-
JATh TMPHU3HAKH TaTo- Tabimma, Hmfnaﬂ € | TenbHoi paboThI
JOTHYECKHX  M3MeHe- | PC3CHTALICH) (xoHCIIEKT, cXe-
HUM KJIETOK U TKaHEH. Ma  CTPOEHHS,
CpaBHUTEIIbHAS
Ta0JIMIa, Io-
KJIaJl C Ipe3eH-
Taruei)
IIponBuny- 1. Pabora Ha 3maer ocobennoctu | Ompoc, Illxana oueHH-
TBII y4eOHBIX 3aHA- | CTPOCHUS ~OpraHM3Ma | ompoc Ha KOJIO- | BaHHMS Ompoca
THAX Ha KJICTOYHOM YPOBHE; | kppymMme, Illkana oueHu-
2. CaMOCTOéI- YIBTPACTPYKTYPHYIO TecTpoBanne Ha | BAHMA  Ompoca
TenbHas padoTa | OpPraHU3alMI0 KIETKU Ha KOJUJIOKBHY-
p p . OH oora KOJUIOKBUYME, . y
M KJICTOUHBIX — OPTa- | ypcpMenHas KOH- | -
HeJII. IIlxana oreHU-
TpoJbHas  pabora

Ymeer OIpEIENATh
TUTIBI KJIETOK, OTpee-
JIATh TIPU3HAKU TATO-
JIOTHYSCKHUX H3MEHE-
HHUH KIIETOK ¥ TKaHEH.
Baaneer HaBBIKAMH
M3TOTOBIICHUS MHUKPO-
MperapaToB U IPOBe-
JICHUS CBETOBOM
MHKPOCKOITHH.

Ha KOJUIOKBUYME,
nabopatopHasi pa-
oorTa,

3aJaHus IS caMo-
CTOSITEIIEHON pabo-
THI (KOHCTIEKT,
CXeMa  CTpOCHWUS,
CpaBHHUTEJIbHAS
Tabnuna, JOKIam ¢
Tpe3eHTaIuei)

BaHUSI TECTUPO-
BaHUA Ha KOJ-
JIOKBUYME

IIlxana oreHu-
BaHUA MM Ch-
MCHHOH KOH-
TPOJBHOHN pabo-
Tl Ha KOJIJIO-

KBUYME
[IIxama oueHH-
BaHUd  BBINOJI-

HeHUs Jabopa-
TOPHOH pabOTHI




[Ilkana oneHH-
BaHHUA 3aJaHus
UL CaMoCTOS-
TENBHON PabOTHI
(KoHCTIEKT, CXe-
Ma  CTpPOEHHS,

CpaBHUTCIIbHAA
Ta0JIHIa, JI0-
KJIag C Ipe3eH-
Tanuen)
HIkana oueHUBaHUA ONPOCa
Kpumepuu oyenueanus bannv
OTBeT MONHBINA U cOoAepKATEeNbHBIM, COOTBETCTBYET TEME; CTYJIEHT YMEET apryMEHTHPO-
BaTh OTBET, JIEMOHCTPUPYET JOCTATOYHOE 3HAHME TEPMHUHOJIOTHH AUCHUILIUHBL. Otiand- | 0,5
HOE YCBOCHHE MaTepHarna.
OTBeT B LIEJIOM COOTBETCTBYET TeME (HE OTPa)KEHbl HEKOTOPBIE aCMEKThl); CTYAEHT apry-
MEHTHUpPYET OTBET HE Ha JOJHKHOM YPOBHE; JAEMOHCTPUPYET MOBEpXHOCTHOE 3HaHHWe Tep- | 0,25
MUHOJIOTUH AMCUUIIINHBL. [I0OBEpXHOCTHOE YCBOEGHHE MaTepuaa.
OTBeT HEMOJMHBIN KaK MO0 00bEMY, TaK U MO COAEPIKAHUIO (XOTS U COOTBETCTBYET TeMe, HO
OOJIBIIMHCTBO €€ acClEeKTOB HE OTPaKEHO); apryMEHTAalsi HE Ha COOTBETCTBYIOIIEM 0.1
ypOBHE, MPOOJIEMBbI C YIMOTPEOIEHHEM TEPMUHOJIOTUN AUCHUILIIMHBL. Y IOBIETBOPHUTEIb- ’
HO€ YCBOEHHME MaTepuaa.
3aTpyIHEHUE C OTBETOM Ha IOCTABIIEHHBIE BOMPOCHL. HeynoBneTBOpUTEIbHOE YCBOCHHE 0
Marepuaa
IIkana oneHNBaAHUS BHINOJHEHHS JIa0OPATOPHBIX PadoT
Kpumepuu oyenuganusn bannw
PaGora BBINOIHEHA MMOTHOCTHIO: BCE MPEMapaThl M CXEMbI IPOCMOTPEHBI, 3aPUCOBAHBI, KO 0.5
BCEM PHCYHKaM UMEIOTCS OJIMUCH U 0003HAYEHUS ’
PaGota BbINoOIHEHA MMPaBUIIBHO HE MEHEE YE€M Ha MOJIOBHHY WM B HEH JOMNyIleHa cylie-
cTBeHHas omubOka. He Bce mpemaparbl M cXeMbl MPOCMOTPEHBI, 3aprcoBanbl, noanucu u | 0,25
0003Ha4YeHMsI UMEIOTCS HE KO BCEM PUCYHKaM
PaGora BhINONIHEHA MTPaBUIIBHO, HO MEHEE YeM Ha MOJIOBUHY WM B HEH JOMYyIIECHHI CyIile-
CTBeHHBIC omuOKU. He Bce mpemnaparbl U CXeMbl POCMOTPEHBI, 3apucoBaHbl, mogmucu u | 0,1
0003HaYeHHSI UMEIOTCS HE KO BCEM PUCYHKaM
PaboTa He BBIOJIHCHA. 0
MaxkcumanbHOe KOJIMYECTBO OAIIOB (3a 00HO 1abopamopHoe 3ansmue) 0,5

IIkaJjia oueHNBAHUA 32JAHUI /151 CAMOCTOSATEIbHON Pa0oThI (KOHCIEKT, CXeMa CTPOEeHusl,

CPaBHUTEJbHAS TA0JMIA, TOKJIA] € Pe3eHTaIueil)

Kpumepuu oyenuganusn | Banawt
[Tpoananu3upoBaHbl HCTOYHUKU HAYYHOW M MPAKTHUECKON HHPOpMAIIHU:
— 4 1 GoJiee aBTOPUTETHBIX HAYUHBIX U YUYEOHBIX HICTOUHUKOB I10 TEME; 0,5
— 3 aBTOPUTETHBIX HAYYHBIX U YU€OHBIX HCTOUHHUKOB 10 TEME; 0,25
— 10 2 aBTOPUTETHBIX HAYYHBIX U yUYEOHBIX HCTOYHHUKOB MO TEME WJIU UCIIONb- 0
30BaHHE HEMPOBEPEHHBIX HCTOYHUKOB HHGopMauu u3 cetu HTepHer
KoHcrnekT BbIMoIHEH opMalIbHO (3aMMCTBOBAH M3 MHTEPHETA), HE COJEPIKUT aBTOPUTET- 0

17




HBIX HMCTOYHHKOB I/IH(l)OpMaIII/II/I. Hcmonp30BaHbl HCIIPOBCPCHHBIC MCTOYHUKH I/IH(i)OpMa-
IOHMH U3 CCTHU I/IHTCpHCT

Hanuuue noknana ¢ mpe3eHTanue mo 0JHOMY U3 BOIPOCOB TEMBI

CpOKI/I MMPpCAOCTABJICHUA MATCPUAJIOB IMMPCTIOAaBATCIIIO

COOJIFOIEHBI

HE COOJIIOIEHBI

MakcumanbvHoe Ko1uuecmeo 6anios (3a 00ny pabomy no 00HOU u3yuaemou meme)

IIIxaJjia OeHNBAHUA ONPOCA HA KOJLJIOKBHYMeE

Kpumepuu oyenusanusn

bannw

OTBeT MOJHBIN U COAEPKATEIbHBIN, COOTBETCTBYET TEME; CTYJACHT YMEET apryMEHTUPO-
BAaTh OTBET, IE€MOHCTPUPYET JAOCTATOYHOE 3HAHHME TEPMHUHOJIOIMHM IUCUUIIIMHBL. OTiand-
HO€ YCBOCHHUE MaTepHaJIa.

OTBeT B LIEJIOM COOTBETCTBYET TeMe (HE OTpa)K€Hbl HEKOTOPBIE aCMeKThl); CTYACHT apry-
MEHTHUPYET OTBET HE Ha JOJDKHOM YpPOBHE; IEMOHCTPUPYET MMOBEPXHOCTHOE 3HAHUE TEP-
MUHOJIOTUU AUCUUILINHBL. [I0BepXHOCTHOE YyCBOGHHE MaTepuaa.

OTBeT HEeNoOJHBIN KaK M0 00beMy, TaK U MO COJEPKAHMIO (XOTS M COOTBETCTBYET TEME, HO
OOJIBIIMHCTBO €€ acCleKTOB HE OTPaKeHO); apryMEHTallsi HE Ha COOTBETCTBYIOIIEM
ypOBHE, TPOOIEeMbI ¢ YyHOTpeOJIeHUEM TEPMHUHOJIOTHUH JUCUUIUIMHBL Y IOBIETBOPUTEIb-
HOE YCBOCHHME MaTepHaIa.

0,5

3aTpyJHEHUE C OTBETOM Ha IOCTaBJIEHHBbIE BONpockl. HeynoBieTBOpUTEIbHOE YCBOCHHE
MaTepuaa

Ixasa oueHNBaHUSA MUCbMEHHON KOHTPOJIbHOH PadoThl HA KOJJIOKBHYMeE

Kpumepuu oyenusanus

bannwu

,Z[aHBI ITOJIHOIICHHBIC OTBCTHI HA BCC IMOCTABJICHHBIC BOIIPOCHI

I[aHI:I HCAOCTATOYHO ITOJHBIC OTBCTHI HA BCC MOCTABJICHHBIC BOIIPOCHL

,Z[aH HOHHOHGHHBIﬁ OTBCT HA IMMOJIOBUHY MNOCTABJICHHBIX BOIIPOCOB

0,5

I[aH HEOOCTAaTOYHO HOJ'IHOI.I€HHI>II71 OTBCT Ha MMOJIOBUHY MOCTABJICHHLIX BOIIPOCOB

0,1

ITuceMennas KOHTPOJIbHAA pa60Ta HE BBIITOJHEHA MJIH BEIITOJIHEHA a0COIIOTHO HE IIpaBUJIbHO

IlIkana oueHUBAHUSA TECTUPOBAHUA HA KOJUIOKBHYMe

Jona npasunvnovix omeemos (%) Bannwu
0-19 0
20-29 0,1
30-39 0,15
40-49 0,25
50-59 0,5
60—69 1
70-79 1,25
80—89 1,75
90-100 2
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5.3. TunoBble KOHTPOJIbHBIE 3aIaHUA WU HHbIe MaTepHaJibl, He00X0AUMBbIe 1151 OLIeHKHU 3Ha-
HMii, yMEeHHM i, HABLIKOB H/WJIH ONBITA JeATeJbHOCTH, XapaKTEePU3YIOIIHNX 3Tanbl ()OpMHPOBa-
HHMS KOMIIETEHIUI B MpoLecce 0CBOCHUsI 00pa30BaTebHOI MPOrpaMMbl

Hpumepuble 6ONPOCHL Mmecmupoeanusl Ha KoUulioKkeuyme

1. Cmpykmypnoit eOunuyeii opzanusma a6aaemcs
1) opran; 2)Tkanp, 3)kneTka; 4) cUcTeMa OpraHoOB.
2. OcnogHble NON0IHCEHUA COBPEMEHHOI K/IeMOYHOU meopuu Obliu chopmynuposansl

1) P. BpoyHnowm, P. Bupxossim, fl. [lypkunbe; 2) M. llneiinenom, P. bpoynowm, T. [lIBanHOM;
3) T. llIBannom, P. BupxossiM, M. llIneiinenom;  4) T. llIBanHoM, P. BpoyHowm, . [Typkunsbe.

3. Ocnosnoe geujecmeo Kiemku, 6 KOMOPOM HAXO0O0AMCA 6Ce OP2AHOUObL — IMO
1) uurormazma;  2) mUTO30Jb;  3) muiazmManemMma;  4) MpoToIIacT.
4. Buonozuueckue memopansl 001a0a0m ce0lCMEOM meKyuecmu, m.e.

1) MOTYT H3MEHATH CBOIO KOHQHUTYpaIuio; 2) ObICTPO BOCCTAHABIUBATHCS MOCIIE TOBPEKICHHS,
3) pacTsruBaThCs U CKUMATHCS;
4) BOocCTaHaBIMBATHCS [1OCIIE MOBPEXKACHUS, PACTATUBATHCS U C)KUMATHCS IPU KJIETOYHBIX JIBUIKEHUSX.

5. Akmuenuiii mpancnopm — 3mo nocmynjienue eeuiecme 6 KiemkKky

1) mo rpagueHTy KOHLEHTpaluuu 0€e3 3aTpaThl SHEPTUU;
2) n3bupaTenbHO NPOTUB I'PaIMEHTA KOHIIEHTPALIMH C 3aTPaTO SHEPIUH;
3) nyTém kuaK0o(pa3HOTO SHIOIUTO3A; 4) myTéMm arommrosa.

6. Ynoouumos — 3mo
1) Tpanciopt;  2) cnoco® MPOHUKHOBEHHS BEUIECTB;  3) OCMOC;  4) TEeKy4ecTb.
7. I'panynspuas DIIC yuacTByeT B CHHTe3€:
1) 6enxoB;  2) yrmeBomoB;  3) )KHpOB;  4) HyKJIEWHOBBIX KHCIOT.
8. lukmuocomvt — 3mo cmpykmypHwvie eOUHUYbl

1) kieToyHoro eHTpa;  3) PHIOIUIA3MATUUYECKON CETH;
2) anmapara ['onbmku;  4) opraHou bl CIIEUATBHOTO HAa3HAYCHUSI.

9. B hopmuposanuu annapama I'onv0scu yuacmeyem
1) sHgoTUIa3MaTHYECKast CeTh;,  2) SApO; 3) MUTOXOHIPHH; 4) KJICTOYHBIN HEHTP.
10. @ynuxkyuu 1uzocom — 3mo

1) cunTte3 mumumoB;  3) pacuieryieHUE MUIIEBBIX YaCTHII;
2) cunre3 ATO; 4) cuHTE3 YIIeBOOB.

11. Cmpykmypuvimu Komnonenmamu MUmMoxXoHOPUil A6aAAI0OMCA

1) rpassbr; 3) KaHaJbl, MATPUKC;
2) KpUCTBI;  4) Hapy»Has, BHyTPECHHsISI MEMOpPaHbI, MATPHUKC.

12. Yemanosume coomeemcmeue mesxncoy eeuiecmeom u mMexanu3mom €20 mpaHcnopma uepes
Memopany
1) TBepable yaCcTULBI ) AKTUBHBIN TPAHCIIOPT

2) UOHBI KaIus 0) daromurTos
3) rmoko3a B) nudpdy3us
4) )KUJIKOCTh T') MMHOIIUTO3
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13. B 1839 2. enepevie chopmMuposa OCHOEHbLE NOSIONHCEHUA KIEMOUYHOU meopuu
1) IBann; 2)I'pun;  3) Crayt;  4) Jekaprt.
14. Buympuxnemounoe osusicenue oCyujecmenaemcs ¢ ROMoubio

1) MukpoTpyOouek;  3) KT'YTHUKOB;
2) pecHUYEK; 4) IpOMEKYTOUHBIX (PHIIAMEHTOB.

15. B cocmaeg aopviuka éxooum
1) AHK;  2) PHK;  3) 6enok, IHK, PHK;  4) Genok.
16. Aopviuko yuacmeyem 6

1) cunrese p-PHK; 3) cunrese GuoOpmILT;
2) cuntese p-PHK, cyOweaunui pudbocom;  4) cuHTe3€ KapHOIIa3Mbl.

17. Xpomamuowt — 3mo

1) cnupanu3oBaHHbIE XPOMOCOMBI, 3) LeHTpOMepBI B XpOMOCOMaX;
2) necnyvpanu30BaHHbIE XPOMOCOMBI;  4) IIUCTEPHBI.

18. B unmepghaze npoucxooum

1) KoHBIOTaLKSA XPOMOCOM; 3) pernukauusa JAHK;
2) cnupanuzanus XxpoMocoM;  4) pacX0okKJeHHE XPOMOCOM.

19. Pacnonoscume nocineoosamenvho ¢azvt mumosa
1) anadaza; 2) mpodaza; 3) mertadaza; 4) tenodasa.
20. Pesynomamom mumo3sa aenaemcs

1) oOpa3oBaHue IBYX JUIUIOMIHBIX KIETOK;  3) 00pa3oBaHUE TaMeET;
2) MHOTOSIZIEPHOCTb; 4 KOHBIOTAINS).

21. B pezynvmame meiioza oopazyromes Kiemku
1) comatrueckue; 2) 6e3bsnepHbIe;  3) MHOTOSZIEpPHBIC;  4) IOJIOBBIE.
22. B anadghaze 2-20 denenusa meiioza npoucxooum

1) pacxoxxaeHNE CECTPUHCKUX XPOMATH/I K MTOJIFOCAM KIJIETKU
2) KpOCCUHTOBep;  3) pacXOxXkKJEHHE LENbIX XpOMOcoM;  4) KOHBIOTalus

24. Pacnonoycume nocie0o6amenbHo UIMEHEHUA 2EHEMUYECKO20 mamepuaia 6 mumaose

1) Inlc;  2)2n2c; 3) In2c;

Hpumepnble 80NPOChL onsa onpoca Ha KoJaiokeuyme

1. [Mutoxumuueckue wmeroabl. lLlurodoTomerpus. ABtopamuorpadus. KoHTpactupoBaHwme
KOPITyCKYJISIPHBIX OOBEKTOB. YIJIBTPaMUKPOTOMUSI.

2. OcHoBHbIE 3Tanbl Pa3BUTHS KJIETOUHOU Teopuu. Teopus odpazoBanus kierok M. Hlneiine-
Ha. Knerounas teopus T. l1IBanHa.

3. Kinerounas teopust B onieHKe coBpeMeHHHUKOB. [lepecMmoTp knerounoil teopuu P. Bupxo-
BBIM.

4. OcCHOBHBIE TOJIOKEHUSI COBPEMEHHON KJIETOYHOU TEOpHUHU.

5. CucreMHOCTD B OpraHu3alyy KJIETKU. Y POBHU OpraHU3aluM B KJIETKE

6. [IpokapuoThI M YKapHOThI: CXOACTBO U pa3jIMuue.

7. IIponsBonueie kieTok. HagkineTounsle CTpyKTypBI.

8. [IponzBoansbie kineToK. [IoCTKIIETOYHBIE CTPYKTYPHI.

9. [IponsBonHble KileTOK. HekneTouHbIe CTPYKTYPBI.
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10. Crpoenne kierouHoil memOpaHbl. CHenuaaM3upOBaHHBIE CTPYKTYPHI IUIa3MaTHYECKOU
MeMOpaHBbI.

11. CaoiicTBa 1 PyHKIIMM MEMOpPaH KIIETKH.

12. MonexyJsipHbIE peLenTOPbl KIIETKU U UX JTUTAH/IBL.

Hpumepnbte memuvl NUCbMEHHbBIX Konmpozzbnbtxpaﬁom Ha4 KOoJllOKeuyme

1.  Posib 0TE€UECTBEHHBIX YUECHBIX B PA3BUTUU HAYKH O KIIETKE.

2. Meroap! uccnea0BaHus B IUTOJIOTUU.

3. Meronbl ucciaenoBaHusi B SMOPUOTIOTHH.

4.  Hexnerounsle GOPMBI )KU3HU.

5. ODHU3UKO-XMMHMYECKHE CBOMCTBA LIUTOIUIA3MBI.

6.  OtnuuuTenbHbIE 0OCOOCHHOCTH CTPOCHUS HAPYKHOW M BHYTPEHHEH MEMOpaH KIIETKH.
Ilpumepnuie 6onpocwl 0152 onpoca

l. [Ipenmer, 1enu U 3a1a4 [UTOJOTHH, €€ MECTO B CUCTEME OMOJIOTUYECKUX HAYK.

2. HcTopus oTKpbITHS KIIETKH. OTKpBITHE MUKPOCKOIA. METoAbI U3y4eHUs KIETOK.

3. MeTtoapl CBeTOBOM MUKpOCKOIWHU. Pa3pemaromas crmocoOHOCTh CBETOBOM MUKPOCKOITHH.

4. Moaudukammu cBeToBoii MUKpockonuu. Pa3zoBo-KOHTpacTHass MUKpockonus. [Tomspusa-

LMOHHAsI MUKpocKomus. MHTeppepeHInoHHass MUKPOCKOIHsA. MUKpPOCKONHSI B TEMHOM IToJie. Y Jib-
TpaduoneToBas MUKpockomnus. DiayopeciieHTHAasE MUKPOCKOIIHSL.

5. Metoapl 3JEKTPOHHOM MHUKpOCKONUHU. Pa3zpemraromias cmocoOHOCTh METOa AJIEKTPOHHON
MHUKPOCKOIIHH.
6. CreuuanbHble METOJABl 3JEKTPOHHOM MHUKPOCKONHUU OHMOJOTHYECKUX OOBEKTOB: METO]

TPaHCMUCCHUOHHOM, BBICOKOBOJIbTHOM, CKAHUPYIOIIEH 2JIEKTPOHHOU MUKPOCKOIIUH.
7. dnyopeciieHTHasE MUKPOCKOIHSI.

8. NMMyHOXUMHYECKOE OKPALIMBAHUE KIIETOK.
9. ButansHoe n3ydenue kietok. Metoa KyinbTypbl TKaHel. [[prku3HeHHOE OKpalllMBaHUE.
10.  UzydeHue pUKCHUPOBAHHBIX KIETOK U TKaHEeH. Xumuueckas ¢ukcanus. Jlnodpunuszanms Tka-

Hu. OKpaluBaHue.
Ilpumepnvie memul 0115 1adOPaAmMoOpHLIX padom

HonHble KaHaJIbl MeMOpaHbl, UX (PYHKIIMOHANbHAS KIaCCU(DUKALIHSL.

Buapr MeMOpaHHOTO TpaHCTIOPTA.

Harpuii-xanuessliit Hacoc. Pe3ynbrarsl €ro gesTenbHOCTH.

Me:KKIeTOUHbIE KOHTAKThI: a/ire3us, 3auparollre, 3asKopuBatoye (CUerIsionue JIEHThI,
OKaJIbHBIE WM OJISIIIKY CIETIJICHUS, I6CMOCOMBI M MOy IECMOCOMBI), IEJIEBbIE KOHTAKTHI.

CunanTtudeckuii KOHTakT. CTpoeHne u (GyHKIIMU CHHATICOB. VX BHIBI.

HangmeMOpaHHbBIE CTPYKTYpBl HOBEPXHOCTHOTO amnmapara. [ TMKoKaIHKc.

Muxkpotpy6ouku. Mx ctpoenue. Pacronoxxenne MUKpOTPYyOOUKOBOM CyOMEMOpaHHOW CH-
cTeMbl. [IMacTUYHOCTh M AMHAMHYHOCTH MUKPOTPYyOouek. OcoOOeHHOCTH TyOYIMH-AUHEHHOBOU CH-
CTEMbl PECHUYEK U KTYTHKOB.

N kRN —

8. Crpoenue U IBUKEHUE peCHHYEK. MUKPOTPYOOUKH LUTOILIA3MBI.

9. Muroxouapuu. OO6mas Mopdosorus. YIbTpacTpyKTypa MUTOXOHApuU. X 3HadeHme ist
KJIETKH.

10. OYHKIIUM MUTOXOHJIpUN. YBEIUYEHUE YHUCIIA MUTOXOHAPUM. ABTOPENPOAYKIHS MUTOXOH-

JIpuid. XOHJIPUOM.

Ilpumepnuvle 3a0anus ona camocmoamenvHoll padomel (cxema cmpoenus, CPA6HUMeNbHAA
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mabauua)

1. Cocmasvme cxemy cmpoenusa cTpoeHre MUOPUOPUILIT

2. Cocmasbvme cxemy cmpoenus MUKpopHIaMeHTOB

3. Cocmagbvme cxemy cmpoenus NpOMeXyTOUHBIX (PUITAMEHTOB

4. Cocmasbvme cxemy cmpoenus MUKpoTpyOoUeK

5. Cocmasvme cxemy cmpoeHusn KI€TOUHOTO LIEHTpa

6. Cocmagbme cxemy cmpoeHus MEXaHU3M COKpAILIEHHs CapKoMepa

7. Cocmagbme madauuy cpasHuUmMeIbHOU XapaKmepucmuKku nPpoKapuomuieckou u I3yKapuomu-
UeCcKoll KIemKu:

CpasHumenvHas xapakxmepucmuka cmpykmyp yumockenema

DJIeMeHT HUTOCKeJIeTa Xumnueckuii coctaBp | OyHKIUM
MuxkpoTpyOouku
MuxkpodunamMeHThI
[TpoMexyToUHbIE (PMITAMEHTBI
Knerounslii ieHTp

Cpaeyumeﬂbnaﬂ xapakmepucmukd MUTOXOHAPHUHU U pI/I6OCOMI)I

Opranesuia Jlokanm3anusa | XUMHYECKHH COCTAB DYyHKUUH
MuToXOoHapus
Pubocoma

Cpasnumenvnas xapaxmepucmuxa II1C u komnaexca I onvooncu

Opranesuia Jlokaau3zauust CrtpoeHue DYyHKIUHT
OIIC

kKoMIutekc ['onbmku

Cpasnumenvras xapaxmepucmuxa II1C u komnaexca I onvooncu

Buapl DIIC | Jlokaau3zanuss | Ctpoenne DYyHKUNH
mepIIIC
molIC
CpasnumenvbHas xapaxmepucmuxa 1u30comol U NePOKCUCOMbL
Opraneana | Jloxkaauszanus | XMMHYECKHIl COCTAB Crpoenne DOyHKIUH
JInzocoma
[Tepokcucoma

Ilpumepnvie memul 3a0anuil camocmoamebHoil padomsl (00K1a0 ¢ npezenmavueil)

OcobeHHOCTH CTpOCHNUS U (YHKIMOHUPOBAHUS CTPYKTYP BaKyOJSIPHON CHCTEMBI KIIETKH.
XapakTepHble 0COOCHHOCTH MOJTyaBTOHOMHBIX CTAHIIH KIETKH.
[lurockener. OCOOCHHOCTH CTPOEHHS HJIEMEHTOB IIUTOCKENETa U MX (PYHKIHH.
XapaKkTepuCTUKA SHOPETPOTYKIIHH.
[Tatonmornyeckne N3MEHEHHUS B KJICTKE.
JuddepeHurpoBKa KIETOK.
becnionoe pazMHOXKeHHE OPTaHU3MOB.

NNk W=
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Ilpumepnuie éonpocel K 3auemy

l. [Tpenmer u 3aauu UTOJIOTUH U KJIETOYHON OMOJIOTHH, UX 3HAYCHHE B CUCTEME OMOJIornye-
CKMX U MEIUIMHCKHUX HayK. LluTonorus — Hayka o cTpoeHHH U (YHKINHU KIETOK Pa3HBIX TKAaHEH U
OpraHoOB, CTPOCHUM U (PYHKIUSAX pa3IMYHBIX KOMIIOHEHTOB, IIPOIIECCaX BOCCTAHOBJIEHUS U BOCIIPO-
U3BENIEHNUs, Tporieccax oOMeHa BEIIECTB, B3aMMOOTHOUIEHUSIX ¢ BHEIIHEN cpenoil. CBs3b LUTOJIO-
I'MU U KJIETOYHOU OMOJIOTHUH ¢ OMOPU3UKOM, OMOXUMUEH, TeHeTUKON U IPYTHMHU HayKaMH.

2. OcHoBHble Bexu n3yueHus kietku. Vcropus pazsutusa nuronoruu B 17 Beke (P. T'yx, M.
Manbnuru, H. I'pro, A. Ban JI€Benryk). Pazsutue muronoruu B 18—19 BB. (®. donTana, [lypkunse,
K. Bpayn u np.). [lepBbie onucanus >KUBOTHBIX KJIETOK. [lepBbie onmucaHus COAEPKUMOTO KIETKH.
HoBoe npencrasnenne o knetke B XIX Beka. Kiierounast cTpykrypa TKaHel KUBOTHBIX.

3. WcTopus otkpbiTus KieTku. Kierounas Teopus U OCHOBHBIE 3Tanbl €€ pa3BUTH. OCHOBHBIE
nosio>keHus. OTKpbITHE U onMcaHue CTpyKTyp kineTku B XIX n XX BB. Poib oTeuecTBEHHBIX yué-
HBIX B pa3BUTUH LUTOsI0rMU. COBpEMEHHAsI UHTEPIPETALUs KIETOYHON TEOPHH.

4. Knerka kak snemeHTapHas xuBas cucrema. OnpeneneHnue, OO MiIaH CTPOEHUS KIETOK
aykapuoT. [IoHATHE 0 KJIeTKe, KaK OCHOBHOW MHUIIC )KUBOTO. B3anMOCBsI3b (hOpPMBI U pa3MepoB ¢
(GyHKIMOHAIBHON crenuanu3anuen kietTok. CHCTeMHOCTh OpraHu3anuu kieTku. Kietku u opra-
HU3M. [ HIIOTE3BI MPOUCXOXKICHHE KIETOK (CUMOMOTHYECKas, TIIa3MHUIHAS CHMOMOTHYECKAs!, NHBA-
TMHAlMOHHAs, XUMEpHasi).

5. Hcropust MuUKpocKonmuyu. MUKpPOCKOI: MPUHIMIMAIBHAS CXEMa YCTPOUCTBA CBETOBOI'O MHUK-
pockona. TexHHKa CBETOONTUYECKOH MUKPOCKOIHMHU. Mepbl 0€30MacHOCTH MpH paboTe ¢ MHUKpO-
ckonioM. CBeToBasi MUKPOCKOIIUSI — OCHOBHOM METOJ IIUTOJIOTHMHU. BUibl CBETOBOW MUKPOCKOIUU:
TEMHONOJbHAS, ()a30BO-KOHTPACTHAs, HHTEP(EPEHIIMOHHAs, OJISPU3ALUOHHAS, TIOMUHECLIEHTHAS.
6. MeTtoapl uccieoBaHUsI B LIUTOJOTUU. DJIEKTPOHHAsT MUKPOCKOMNMSI — OCHOBHOH METOA
U3Y4YECHMsI YIbTPACTPYKTYpbl KIETKH. BHIBI 3J€KTPOHHOM MMKPOCKONMH: IMPOCBEYMBAIOIIAS
(TpaHCMHCCHOHHAS ), CKAHUPYIOIIAS.

7. Mertoabl uccnenoBanus B uurosoruu. [Ipmwku3HeHHOe U3ydeHre KJIETOK in Vivo U in vitro
(cympaBUTaIbHOE OKpalllMBaHUE, TPaHCIUIAHTALMs, KyJIbTypbl TKaHEW BHE- U BHYTPU OpPraHu3Ma,
KJIOHUPOBaHKE, 00pa30BaHNE reTEPOKAPHOHOB U THOPUA0B KiIeTOK). KomuecTBeHHbIE METOBI UC-
CJICZIOBAaHUS: IIUTOPOTOMETPHUS, MIEKTPOHHAST MUKPOPOTOMETpPHUS, CIEKTPO(PIyOpOMETpHs, IEHCH-
TOMETpPHUSL.

8. Mertoapl uccieaoBaHus B LUTOJNOTHH. V3yueHne (UKCHPOBAHHBIX KIETOK. M3roToBieHHe
MIOCTOSIHHBIX U BPEMEHHBIX IpenapaToB. Posib prkcaTopoB, HX XUMUYECKUI COCTaB, OCHOBHBIE BU-
Ibl KpacuTened. MeToipl U3roTOBJIEHUS IPENapaToB JUIsl CBETOBOM MUKpocKkonuu. OKpacka npena-
paToB H ux 3aximoudeHue. CrienuanbHble METOABI N3YYEHHs KIETOK — THCTOXUMUS, aBTOPaJHUOaBTO-
rpadusi, IMMYHOTUCTOXUMHUS, YIbTPALlEHTPU(PYTUpOBaHHE, ONOXUMHUECKUE METOIBI.

9. [IpokaproTsl U AyKapUOTHI. ['OMOIOTHYHOCTh KJIETOK. THIIOTEHTHOCTh KJIETOK MHOTOKJIE-
TOYHOr0 opraHusma. KineTku m ux mpou3BOJHBIE: HAJl—, IIOCT— M HEKJIETOYHBIE CTPYKTYpbl. Oco-
O0eHHOCTH cTpoeHUs U GyHKIMU. Pa3BuTre, ctpoeHne u QyHKIIMN

10. OcHOBHBIE IIPOSIBJIEHUS KU3HEACATEIbHOCTU KJIETOK. CHHTETHUECKHE MTPOLECCHl B KIIETKE.
B3anMocCBs3b KOMIIOHEHTOB KJIETKH B Ipoleccax aHabonu3Mma U katabonusma. [lonstue o cekpe-
TOPHOM LIMKJIE; MEXaHU3MBI ITOTJIOLIEHUS U BBIAECIECHUS IPOAYKTOB B KIIETKE.

11.  Tlmazmatmdeckas MmeMmOpaHa (IU1a3MoJIeMMa) — yYHHUBEpCAJIbHAS CTPYKTypa KJIETOK dyKapu-
or. O0mue CBOWCTBA, CTPYKTYpa M XHUMHUYECKHUU cocTaB. Ponb JUMUIOB, OEIKOB U TIHKOMPOTE-
U70B, aCUMMETPUs JUIUI0B U OENIKOB, UX JaTepajbHasl MOABUKHOCTb, B3aUMOCBS3b C JJIEMEHTAMHU
LIUTOCKEJIETA.

12. Hcropust nzydeHus miazMoneMmMbl. Mojenn opraHu3aiiuy mia3MoIeMMBbl: «0yTepOpoIHasy;
«yHUTapHas OMOJOrHYecKas MeMOpaHay; «CKUIKOCTHO-MO3anyHasl KBa3UKPUCTAIUTMUECKAS.
13. [uronemma: MoppodyHKIIMOHATBHAS XapaKTEPUCTHKA, XUMHUYECKUA cocTaB. CBS3b MEM-

Opan ¢ Oenkamu 1uroruiazMbel. CBOMCTBAa pa3HBIX MEMOpaH KJIETKH. ACHMMETPHYHOCTH IIa3MO-
JIEMMBI.
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14. BapbepHO-TpaHCTIOpTHAS POJIb IUTONEMMBL. Bunbl MemMOpaHHOTo TpaHcmopra. TpaHcMeM-
OpaHHEIA TIEPEHOC MOHOB M HHM3KOMONEKYJISPHBIX COEIMHEHHH. MOHHbIE KaHAmbl MEMOpaHbI, UX
¢dbyHkroHanbHast knaccudukanus. Harpuii-kanueBbiid Hacoc. Pe3ybTaTel ero 1esTenbHOCTH.

15.  Penenrops! knetku: kiaccudukanus, MophopyHKIMOHANbHAs XapakTepucTika. [lonsTue o
CUTHaJIaX U CUTHAJbHBIX MOJEKyJax. MoJIeKyIsIpHbIE pEelEenTOPbl KJIETKU U UX JIMTaHAbl, BTOPHY-
HbI€ MOCPEIHUKH, aleHWIATIMKIA3Has cucTeMa, (QochaTHIUI-UHO3UTONIbHAS CUCTEMa Iepelauyn
CUTHaJIa C MOBEPXHOCTHU KJIETKU. IHTrMOMTOpPBI epeiaun CUrHajla BHYTPb KIJIETKH.

16.  MexaHU3MBbl TpaHCIIOPTA BELIECTB B KIETKY M U3 KJIETKU: Ki1accupuKaius, MoppodyHKIH-
OHAJIbHAS XapaKTEePUCTUKA. DHIOUNTO3: (haro— 1 MUHOIUTO3. DK30IHO3.

17. OOmas xapakTepucTHKa MEXKJIETOUHBIX B3auMoaencTBuil. Knaccudukanus. MexknerouHsie
KOHTAKTBI, THUITBI 1 MOPPODYHKIIMOHAIbHAS XapaKTePUCTHKA. MeXKICTOUHbIE COCTMHEHUS: MeXa-
HUYECKHE M KOMMYHHMKATHUBHBbIE. BHEK/IETOUHBII MAaTPUKC: KOMITIOHEHTH! (TJIMKO3aMUHOTJIMKAHBI,
KOJIJIareH, 31acTuH, GuOpoHeKTHH, O0a3anpHas MeMOpaHa, JaMHHHH), MOp(OopyHKINOHATIBHAS Xa-
pakTepucTUKa. MexaHu3Mbl aAr€3UH KIETOK K HEKIIETOYHOMY MAaTPHKCY.

18.  Opranemnsl ki1eTkd. MophoQyHKIMOHATBHAS XapaKTepuCcThUKa, kinaccudukanus. [Tonsrtue
O CTPYKTYPHBIX M (DyHKIIMOHAJIBHBIX KOMIIOHEHTaX KJIETKU M UX B3aMMOJEHCTBHE MEXIy COOOW B
MpoLecce )KU3HEAEATEIbHOCTH KIETKH.

19.  Muroxonnpuu. Mcropust oTkpeiTus U u3yueHus. MoppodyHKIMOHaIbHAs XapaKTepUCTUKA.
OTtHocuTeNnbHAsE aBTOHOMUSI MUTOXOHApUI. ['eHoM MuToxoHapuil. Pubocomsl muroxonapuit. XXuz-
HEHHBII UK MUTOXOHJPUH, X TPOUCXOXKIECHUE U yBeIuUeHue ynucia. XoHapuom. CumobuoTuye-
CKasi TUIIOTE3a MMPOUCXOKACHUS MUTOXOHAPHN. POIIb MUTOXOHIPHIL B allONTO3E.

20.  HememOpannble opranemisl. Mop@odyHKIIMOHATBHAs XapaKTepUCTUKA, KIIACCHU(PHUKAIIUAL.
Pubocombr. Mopdhodynkunonanpaas xapakrepuctuka. Mcropus oTkpbiTusa. Ousndeckne cBoicTBa
U XUMHUYEecKas opranuszanus: Gopma, U pazMepbl, KOMIAKTHOCTb, OJpPa3/IeIeHue Ha CyOUacTHLIbI,
conepxanne PHK u 6enkxa. PHK u Genku pubocom. CTpyKTypHBIE IpeBparieHus pudbocom. Mecra
CHHTe3a cyObenHuI] U cOopku pudocoM. CBOOOIHBIE U CBsA3aHHBIE pubocoMbl. [Tomucomel. Pubo-
COMBI MUTOXOHAPHIA.

21.  HememOpannasie opranemisl. MopdodyHKIMOHATBHAS XapaKTEPUCTUKA, KiIacCUpUKAIIHS.
[Iporeacoma. MopdodyHKIOHATRHAS XapakTepucTuka. Mcropust oTKpbiTUsl. DU3nueckue CBOM-
CTBa M XMMHUECKasi opraHmzanus: ¢opma, 1 pa3Mepbl, KOMIAKTHOCTb, MOApa3JeleHue Ha cyOda-
CTHLIBI.

22.  OIIC. Uctopus otkpeitus. O6mas xapakrepuctuka. [llepoxosartas IIIC: MmopdodyHKIIHO-
HaJIbHAsl XapaKTepUCTUKa U ocobeHHocTH. Jlokanu3auus, cunte3 OenkoB. KoTpaHCIsunoHHbIH Te-
PEHOC pacCTBOPUMBIX OEIKOB, CUTHAJIbHBIE MOCJIEI0BATEIBHOCTH CUHTE3UPYEMBIX MenTuaoB, SRP-
YaCTHUIIbI, CTOI-CUTHAJIBI, ACHMMETPHYHOCTh CHHTE3HPYEMbIX MEMOpaHHbIX OeNKOB; MoAu(UKanus
CHUHTE3MPOBaHHBIX OCJIKOB, INMIMKO3UIMPOBAHNE, CHHTE3 M BCTpauBaHue JUnuaoB B MeMOpany OIIC.
Cunre3s 6enkoB-hepMeHTOB, MEMOpaH KICTKH.

23. [ITepoxoBarast DIIC kak UCTOYHHK MeMOpaH KJIETKH; MEXaHU3MbI OTIICTVICHUS BaKyOJIeH OT
MeMmOpanb! DI1C 1 mpUHIUIBI UX aipecoBaHMsI B MeMOpaHsbI anmapara [ oib1KH.

24.  OIIC. Ucropust otkpeitusi. O6mras xapakrepuctuka. ['maakas JI1C: MmopdodyHKIIMOHATE-
Has XapaKTepUCTHUKA U 0COOCHHOCTHU. JIokanu3auus B KJIETKE. YUacTHe B CUHTE3€: CEKPETUPYEMbIX
[JINKOIIPOTEUOB; CTEPOUAHBIX FOPMOHOB; INIMKOI€HA; MUNHUA0B. CapKoOIIa3MaTUYECKUI PETHKY-
JYM U €T0 poJib B JENIOHUPOBAHUN KAJIBLUS IIPU MBIILIEYHOM COKPALLEHUH.

25. Kommekc INompmxu. Mctopust otkpeiTus. MopdodyHKIIMOHAIBHAS XapakTepucTuka. Pac-
MOJIOKEHHE B KIeTKe. broxuMuueckue npeBpaiieHust 0elKoB B KOMIUIEKce ['0JIbIKU U COPTUPOBKA
UX B TPaHC CETH, PELIENITOPBI JIN30COMHBIX U CEKPETOPHBIX O€NKOB; yuacTue anmnapara ['onb1xu B
TPAHCIIOPTE JIM30COM M CEKPETOPHBIX BaKyOJIEH.

26. Oprasdemisl CreNHaIbHOTO Ha3zHavueHHs. AkpocoMa: MopdhodyHKIIMOHATbHAS XapaKTEPH-
CTHMKa, XMMUYECKHI COCTaB COAEPKUMOro. MexaHu3M aKpOoCOMalbHON peakuuu U e€ (U3U0IOTH-
YECKOE 3HAYECHUE.
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27.  OpraHemisl crenuaibHOrO HazHaveHus. Crienuaan3upoBaHHbIE CTPYKTYPHI KIETKH C yda-
CTHEM LIUTOJIEMMBI. PecHnuku — MopdodyHKIIMOHATbHAS XapakTepucTika. OCOOEHHOCTH TyOYIIHH-
JTMHEWHOBOM CHCTEMBI peCHIYEK. MeXaHN3M JBIKEHHUS.

28.  OpraHemisl cnenuagbHOro HazHadeHus. Crenuanu3upoBaHHbIE CTPYKTYpPHI KIETKH C yya-
CTHEM LUTONEeMMBI. JKryTuku: MoppodyHKIIMOHATBHAS XapakTepucTuka. OCOOCHHOCTH TyOYJIIHH-
JTMHENHOBOHN CUCTEMBI JKI'YTUKOB. MeXaHH3M JIBUKEHUS.

29.  Opranemnsl crenuanbHOro HazHaueHus. Knaccuduxanus. Cnenuanu3upoBaHHbIE CTPYKTY-
PBI KJIETKH C y4acTUEM LUTOJIeMMbl. MUKPOBOPCHHKH: MOP(HOPYHKIMOHATIbHAS XapaKTEPUCTHKA.
30.  Opranemisl crnenyagbHOro HazHaueHUs. Crenuain3upoBaHHbIE CTPYKTYPhI KJIETKH C yda-
CTHEM LIUTOJIEMMbI. ba3anbHblii 1aOUpUHT: MOp(HOPYHKIMOHATbHAS XapaKTEPUCTHKA.

31.  MewmOpannsie opranemisl. Knaccupukarnus. Jluzocomsl: MophodyHKIIMOHANBHAS XapaKTe-
pUCTHKA, XMMUYECKHH cocTaB. Poiib JM30COM BO BHYTPUKJIETOUYHOM IHUIIEBAPEHUN U ayTO(aruu.
AyTronns.

32. MewmOpannble opranemisl. Knaccuduxanusa. Ilepokcucomsl: MopdodyHKIMOHATBHAS Xa-
paKkTepucTuKa, oOpa3oBaHMEe, XUMHUYECKHN cocTaB. Baxyomu. OOmast cxema opraHu3aliy BaKyo-
JSIpHOU cUcTeMBl, €€ MOp(HOPYHKIIMOHATIBHBIE OT/IET0B U (PYHKLIHMOHAIBHBIX HATPY30K B KQXKJIOM U3
HUX.

33. Bxurouenus: MopdodyHKIMOHaNBHAS XapakTepucTuka. Kinaccudukamnus: BUABI U XUMUYe-
cKkui cocTtaB. Pob BKIIIOUEHUHN B KU3HU KIIETKU.
34. ['manonnaszma (IIMTO30J1b) — MaTPUKC HUTOMIA3Mbl. Du3nueckue CBOMCTBA U XMMHYECKHIA

coctaB. OyHknmu rranoruia3Mel. CHHTE3 OEJIKOB B THAJONIa3Me W UX TPAHCIOPT B OPTaHEIUIBI
KJIETKH. POJIb OpraHMuecKkux u HEOpraHMYECKUX BEIECTB B )KU3HU KJIETKU.

35. HememOpannsie opranemibl. Kmaccudukanums. Llurockener, ero kKoMmmoHeHTH. Mopdo-
(GyHKIMOHANbHAs XapakTepucTuka. OOIIas XapakTepucTUKa OENIKOBBIX MOJIMMEPOB LIUTOCKEIETA.
Nx ¢yHkumu.

36. HememOpannsie opranemnsl. Knaccudukaius. MukporpyOouku: MopdodyHKIHOHATBHAS
XapaKTepUCTHKa, XUMHUECKui cocrtaB. [lommmepusanust TyOyIMHOB B KJIETKE: LIEHTPHI OpraHu3a-
UM MUKpOTpyOouek. IImacTUYHOCTh M IMHAMUYHOCTh MUKPOTPYOOUKOBOH CUCTEMBI: 00pa3oBaHUe
U pOCT MUKPOTPYOOUeK, JIaOMIbHbIE U CTAOMIbHBIE MUKPOTPYOOUKH.

37.  HememOpannsie opranemisl. Knaccudukanus. MukpodunameHTs: MOphodyHKIIMOHATbHAS
XapaKTepUCTHKA. XapaKTePUCTUKA aKTUHOB KaK OCHOBHOT'O KOMITIOHEHTA, €r0 MOJIUMEepHU3alus, HH-
TMOUTOPHI MOJIMMEPU3ALIMY, AKTUH-CBA3BIBAIOIIME OEIKH, ydyacTHe B OOpa30BaHHMM JIaMEIJIO— U
MICEBAONONM, cTpecc-hpuOpmL, (HOKaIBHBIX KOHTAKTOB. MHUO3UH: KJIACCHI MHO3WHOBBIX MOJIEKY,
HX CBOMCTBA, B3aMMOJICHCTBUE C aKTHHOM.

38. Ctpoenue MUODUOPUILIIBI, HCYEPUYCHHBIX MBIIIEYHBIX TKaHeH. CapkoMep, TOHKHE U TOJICTHIE
MHUO(DUIaMEHTHI (TPOTOGUOPHILITEI). XUMHUECKUN COCTaB MUO(UIAMEHTOB — aKTHH, TPOTIOMHO3HH,
TPOTIOHUH, MHO3MH. MEXaHNU3M MBIIIEYHOTO COKpalieHus. DyHKINN MHO(PUIaAMEHTOB.

39. @opMBbl IBMXKEHUN KIJIETOK: MOJBUAKHOCTH OPraHelll B IMTOIUIA3ME, MBIIICYHOE COKpalle-
HHUC. MexaHI/BMBI aMGGOI/I,Z[HOFO JOBUXKXCHUA KIICTKHU.
40.  Hemem06pannsie opranemibl. Kinaccudukanus. [Tpomexxyrounsie ¢punamMeHTs: MOPpPOPyHK-

[IMOHAJIbHASL XapAaKTEPHCTUKA; PACHOJIOKEHHE B KIIETKE; XMMHUYECKUH cocTaB (TkaHecmenuduy-
HOCTB); CIIOCOO OpraHU3alllH; POJIb B MHUTO3E.

41.  Knerounslii nentp: MophoQyHKIMOHANbHAS XapaKTepUCTHUKA. PacmonoxkeHue B KIETKE.
LlenTpocoma: cTpoeHHe (IUIUIOCOMA; IEHTPUOIIN: MATEPUHCKUE U TIOUYEPHHE; LIEHTpocdepa) XUMHU-
yeckui cocras. Perummkanus neHTpuosei. LIeHTpOCOMHBIN LUK U €70 CBA3b C JCJICHUEM KIIETKU.
[uTocTaTUKM U MEXAHU3M UX BIMSHMS HA KIETKY.

42.  Knerounsiii neHtp: mopdodyHKIMOHATBHAS XapakTepucTuka. LleHTpocoma: cTpoeHue u
(GyHKIMM B HEJENSAIICHCS KIeTKe M NpH e€ JCICHUH, XUMHUYeCKui coctaB. Perumkanus. LlerTpo-
COMHBII LIMKJI U €r0 CBSA3b C JEJIEHUEM KJIETKHU. [{UTOCTaTUKN U MEXaHU3M UX BIMSHUS HA KIETKY.
43. AApo KJIETOK dyKapuoT: OOIIMKA TIaH CTPOCHUS, pa3Mmepsl, popma u koandecTBo. CTpyK-
TypHbIE KOMIIOHEHTHI SJpa U UX POJIb B )KU3HEAEATEIbHOCTU KIETKU U B IIEpeaue HACJIeICTBEHHOM
nHpopmanuu. PazHooOpasue CTpyKTYpHOUH OpraHu3aiuu sjapa. SnepHo-IUTOIIa3MaTHIEeCKUE CO-
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OTHOIICHHS KaK MoKa3aTelb (YHKIMOHAJIHHOTO COCTOSIHHS KIIeTKH. Kapuorazma: XMMHUYeCKHA
coctaB, MOp(HOPYHKIMOHATbHAS XapaKTEPUCTHKA.

44.  Kapumonemma: MophoyHKIMOHANBHAS XapakTepucTrka. KoMIuieke saepHoil mopsl, (yHK-
UK. B3auMocBs3b KOJIMUYECTBA SIIEPHBIX MTOP U MHTEHCUBHOCTH META00IMYECKOW aKTHUBHOCTH KJIe-
TOK. Posib KapuosieMMBI B I€JIEHUH KIIETOK.

45.  XpoMmaTHH: anbTepPHATUBHBIE COCTOSHUS XpOMaTHHA B MHTEp(a3y U MHUTO3. Dy— U TeTepo-
xpomaTtuH. [lomoBoi xpomaTvH. benku XpoMaThHa: TMCTOHBI M HETUCTOHOBBIE. [ 'MCTOHBI: CBOIi-
ctBa, THIbl, ux cBa3b ¢ JAHK, cTpykrypHas u ¢yHKIHOHaANBHAs poib. DyHKIUOHANIbHAS AKTHUB-
Hocts JIHK B uHTEpda3zy u npu neneHum.

46.  Mopdodonorus tpanckpunuuu: tinel PHK, ux xommdecTBo, CKOpOCTh CHHTE3a M pacrnaja.
CunTte3 napopmannonabix PHK: eqHAIBI TpaHCKPUTIIIUK, HHTPOHBI M K30HBI, CIUIAHCHHT, 00pa-
3oBanue PHII u TpaHcnopt yepes siepHyI0 NOpPY, AAPBIIIKOBBIE OSKHU U UX POJIb B CUHTE3€ pubo-
COM, cyib0a KOMIIOHEHTOB SAPBIIIKA BO BPEMsI MUTO3a, epU()EpHUECKIIT XPOMOCOMHBIA MaTepH-
asl. IHrHONTOPBI pEIUIMKALUU U TPAHCKPHIILIUH.

47.  Snpeimko: MophoQyHKIMOHATBHAS U XUMUYECKas XapakTepucTuka. KommaecTso, pa3mMepsl
SIPBIILKA. SIIPBIIIKO Kak Mpou3BoIHOE XpoMocoM. OOpa3zoBaHue sipbliiika. [IoHsATHE O AApPBIIIKO-
BOM opranuzaTope. OyHKINHU SApbIIIKa. XapaKTepUCTHKa GUOPMILISPHBIX U TPAHYISIPHBIX KOMITO-
HEHTOB, UX B3aUMOCBs3b ¢ MHTEeHCHBHOCTHbIO cuHTe3a PHK. CrpykrypHO-(pyHKIIMOHANBHAS Ta-
OMJIBHOCTD SIPBIIIKOBOTO arapara.

48.  XpoMmocoMsl, ux Buabl, xuMudeckuil cocras. Ctpoenne moinekyn JHK n PHK u ux csoii-
cTBa. belkym XpoMOCOM: MX KOJIMYECTBO M CTPYKTypHas poiib. YpoBHM Kommaktuszanuu JIHK B
XpOMOCOME: XPOMOHEMA, €€ CIIMpallbHas yKiagka B Xxpomocome: moiekyna JHK; nykneocomuas
HUTb; IIETEJbHAs CTPYKTYpa; XpPOMOHEMA; XpOMATH/Ia; XpOMOcoMa MeTadasbl.

49.  YapTpacTpyKTypa XpoMocoM ((popMbl, pa3Mepbl, KOITUYECTBO, KAPHOTHUIT). MaTpuKc XpoMo-
coMmbl, ero coctaB. Penpoxykmust xpomocom. Cunte3 JIHK B maTepdaze. Xpomatuael. CtpoeHue
XPOMOCOMBI ITPU MUTO3€ — LIEHTpOMepa (KMHETOXOP), TeJIOMEPBI, IJI€YH, BTOPUUHAS MEPETIKKA.
50.  MepoueHTpuieckue, CcyOMeTalleHTpHYeCKie, aKpOLEHTPHUECKUE XpOMOCOMBI. CITy THUYHBIE
XpOMOCOMBI. ['MraHTCKHE (MOJIMTEHHBIE) XPOMOCOMBI, XPOMOCOMBI THIIA JIAMIOBBIX IIETOK», OCO-
OEHHOCTHU MX CTPOCHHS.

51. Bocnpoussenenue knerok. Kierounsiii mukii. Onpenenenue, 3Tanbl KIETOYHOrO UK 15
KJICTOK, COXPaHUBIIUX U YTPATUBIIUX CIOCOOHOCTH K JICJICHHUIO.
52.  Kierounslid mUKI: 00mMKe 3aKOHOMEPHOCTH, €T0 ATambl, MOPpHODYHKIIMOHAIbHAS XapaKTe-

pPHUCTHKA, OCOOCHHOCTH Y Pa3HbIX BHJIOB KJIETOK. XapaKTepUCTHKA U MPOJOKUTEIFHOCTh KIIETOY-
HOTO LUKJIA Y OJAHOKJIETOYHBIX U MHOTOKJIETOYHBIX OpraHu3MoB. [IoHsTHE 00 3K30T€HHBIX U DHJIO-
TeHHBIX (PaKTOpax PEryJIsiru KIETOUYHOTO IuKiIa. DakTopsl pocTa U UX ydacTUe B PETyJISAIUH Kile-
TOYHOI'O LIUKJIA.

53. BocnpousBeacuue kineTok. CiocoObl 1 MEXaHU3MEI JeNieHus KIeToK. [loHsaTHe 0 MUTOTHYE-
CKOM LUKJIe U ero nepuonax. Ilepuon unrepdazbl — NPECUHTETUYECKUN, CUHTETUYECKUM, MTOCT-
CUHTETUYECKUMN, IIEPUOJ ITOKOS. XapaKTEPUCTUKA IIEPUOIOB.

54.  Awmwro3 (npsmoe nenenue). OcoOeHHOCTH aMHUTO3a. 3HaYeHHe aMuTo3a. MuTto3. O0mias op-
ragm3anus muto3a. da3pl MUTO3a, WX XapaKTEPUCTUKA, MPOAOJDKUTENBHOCTH. [IpeoOpasoBanme
CTPYKTYPHBIX KOMITOHEHTOB KJIETKH mpu MuTo3e. [IpeobpazoBanue suepHoit 060109k, DopMupo-
BaHHUE MHUTOTHYECKOTO amrmapara, ero XuMuueckuii coctaB. Mop@oorusi MUTOTUYECKON (UTYPHI.
buonornueckoe 3Hauenue Murosa. [latomorus MuTo3a u (pakToOpshl, BHI3BIBAIONINE MTATOJIOTHYECKHE
N3MEHEHUS.

55. Dunomutos3. Onpenenenue nousTHs. OcHOBHBIE GOpMBI, OHoIoTHYecKoe 3HaYeHue. [loHs-
THE O TUIOMTHOCTH KieTok. ComaTnueckas nonuruionans. E€ Mexanusm u Ouonormueckoe 3Haye-
Hue. [lonstre 00 >HIOpENpPOAYKIMH U nonumionuu. MopdodyHKIIMOHATFHOE 3HAYEHHE U MeXa-
HU3MBI 00Pa30BaHUS MMOJUTIIIOUTHBIX KIETOK (OTHO— ¥ MHOTOSIJIEPHBIX).

56. Meiio3. Tumnsl Mmeio3a. Ctaauu Meiio3a, ero 3HaueHue. XapakTepucTHKa EPBOTO U BTOPOTO
MEHOTHYECKOTO JIeTICHUs. XapaKTepUCTUKa Mpoda3bl MEpBOro JeIECHUs Meii03a — JIeNTOTeHa, 3UT0-
TeHa, MaXUTeHa, IUIJIOTEeHa, TUKTUOTEeHa, uakuHe3. OTInuuTeNbHbIe 0cO0eHHOCTH Tpodasbl-1 ot
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npodassi-11. Pors kpoccuHroBepa B MHIMBUAYIbHOW N3MEHYUBOCTH OpTaHU3MOB. brosormaeckoe
3HaueHue Meio3a. Tumsl Meito3a (3UrOTHBIN, TaMETHBIN, TPOMEKYTOUHBIN).

57.  OcHOBHBIE MPOSIBICHUS KUZHEAEATENBHOCTH KJIETOK. CHHTETHYECKHE MPOLIECCHI B KIIETKE.
B3anMocBs3b oprasen KJIeTKU B Ipoleccax aHabosin3Ma u katabonausma. [lonatue o cekpeTropHoM
nuKie. MexaHu3Msl ITOTJIOIIECHMS U BBIIEIECHUS ITPOYKTOB KIIETKOM.

58. MopdodyHKiMoHaTbHAs XapaKTepUCTUKA MPOLIECCOB pocTa U Au(PpepeHIpOBKH, IEpruoia
AaKTUBHOTO (DYHKLIMOHUPOBAHUS, CTAPEHUS U TMOETHN KIETOK. MoKy i pHbIE OCHOBBI CIEIMaln3a-
UM kietok. Ponb sinpa B auddepenunpoBke kinetku. HepBHble u rymopasnbHble (akTopbl B qu}-
(bepeHpoBKe KIETKU. Poib muToIuIa3mel B ¢ GepeHIIMPOBKE KIICTKH.

59. MopdodyHKMOHATBHAS XapaKTePUCTUKA MPOLIECCOB pocTa U AU PepeHIPOBKH KIIETKU U
nepuona e€¢ ¢pynkponuposanus. [lonstue nuddepona. XKuznennsiit mukn auddepona [Ipumepst
muddepeHurpoBkr kiaeTok. Hapymenus nuddepeHIpoBKH, BeayIIne K NaTOJIOIHYECKHUM U3Me-
HEHMSIM B KJIETKaxX. 37I0Ka4eCTBEHHBINH pocT. OmyxoeBble KIeTKH: MOp(podyHKIIMOHATbHAS XapaK-
TEPUCTHKA — HEOTPAHUUYEHHOCTh PA3MHOXKEHHMSI, HapylLleHne YpoBHs Au(p(HepeHIUpOBaHHOCTH, U3-
MEHEHHE CTPOEHUS, CIOCOOHOCTh K METACTa3UPOBAHUIO.

60.  BospacTHble H3MEHEHHs KIETOK. MOJEKYISIpHO-TEHETUYECKAs: TEOpUS CTAPEHUS KIIETKH.
Crapenne mMemMOpaH, KOMIIOHEHTOB f1pa U opraHeil. IIporpamMmmupoBaHHasi KJIE€TOYHAas CMEPTh:
anonro3. buosornyeckoe 3HaueHUeE.

61.  MopdodyHKIHOHAIEHBIE H3MEHEHHS KIETOK B IMPOLIECCaX PEAKTUBHOCTHU U ajanTtanun. Pe-
aKTHBHbBIE CBOMCTBA KJIETOK U UX MEAMKO-OMonornueckoe 3Hauenue. [lpeacraBienus o koMmmeHca-
LMY U IEKOMIIEHCAIlMU HA KJIETOYHOM U CYOKJIETOYHOM YpOBHsIX. MI3MEHEHHs KJIETOK MPH BO3JEH-
CTBUHU MOHU3UPYIOIIEH paguanuu. Pu3nonoruyeckas U pernaparuBHasl pereHepanys KISTKH: CyIll-
HOCTb U MEXaHMU3MBI, O0I1asi XapaKTEPUCTUKA U OUOJIIOIrMYECKOE 3HAaUCHHUE.

62.  Peakuus KJIEeTOK Ha BHEIIHME Bo3JeiicTBusA. Peakuus kietok Ha moBpexzaeHue. ['nGenb
KJIETKH: JIETeHepaIusi, HEKPO3 U arnonTto3, X Mop(podyHKIHOHATbHAS XapaKTEPUCTHKA U OTIHYH-
TeJIbHbIE pU3HaKu. Onpenenenue NoHATHs U OMOJIOTMYECKOe 3HaYCHHUE.

5.4. Meroauyeckue MaTepuajbl, onpeaessionie MPoOUeAyPbl OLeHHUBAHUS 3HAHMNA, YMEHHWIl,
HABBIKOB W/HJIM ONbBITA JESITeJIbHOCTH, XapAKTEPU3YIOIIHX 3Tanbl (JOPMUPOBAHUS KOMIIe-
TEeHIUH.

B pamkax ocBOeHUS TUCHUIIMHBI TIPEIYCMOTPEHBI: OMPOCHI, BBHITIOJIHEHHE JIA0OPATOPHBIX pa-
00T, ydacTue B KOJUIOKBHYME, COCTOSIINI U3 OMPOCOB, TECTHPOBAHUH, MICHMEHHBIX KOHTPOJIbHBIX
paboT, BBITIOJIHEHHUE 3aIaHUH ISl CAMOCTOSTEILHON paObOThI (KOHCTIEKT, CXeMa CTPOCHHMsI, CPaBHU-
TeNbHAS Ta0JINIIA, TOKIIA C IPe3eHTaIeH).

CamocrosiTennpHas paboTa CTYJICHTOB HallpaBjeHa Ha pacIIMpeHHE W yIIIyOJIeHHe 3HAHWUU 110
M3y4yaeMOM JTUCLUILUIMH, @ TaKXKe 3aKPEIUICHHE HABBIKOB MPAKTUYECKOTO NMPUMEHEHHS TEOpeTHYe-
CKMX 3HaHWH.

CamocTtosTenpHass paboTa 00yUarOMIMXCs MPEANOIaraeT COCTABICHHE KOHCIIEKTOB MO H3y4Yae-
MBIM TE€MaM, CXEM CTPOEHHSI, CPABHUTEIHHBIX TAOJIHII, TOATOTOBKY JOKJIAIOB C TIPE3ECHTAIIUCH.

MaxkcuManbHOE KOJTMYECTBO 0aJIOB, KOTOPOE MOXKET HabpaTh CTYJEHT B TEUCHHE CEMECTpa 3a
pasznuuHbie BUIbI paboT — 80 GaymuioB. MakcuManbHas cyMMa 0alljioB, KOTOPBIE CTYACHT MOXKET T0-
JTy4uTh Ha 3auete — 20 6amios.

dopmMoil MPOMEKYTOUHOM aTrTecTaluu sABigeTcs 3aueT. Ha 3aueTe cTyeHThl NOKHBI 1aTh OT-
BEThI HA TEOPETHUYECKUE BOMPOCHI, MPOSIBIISASI YMEHHE J€JIaTh CAMOCTOSITeIbHBIE 0000IIECHNUS U BbI-
BOJIbI, TPUBO/IS JJOCTATOYHOE KOJTUYECTBO MMPHUMEPOB.

IIIkaJjia oueHNBaHUS OTBETA HA 3a4eTe:

Kpumepuu ouyenusanusn bann
— CTYJICHT B TIOJTHOM 00beMe YCBOWJI MaTepHall IPOrpaMMBbI MIPEAMETA;
— MCUEPIBIBAIOIIE PACKPBLT TEOPETUUECKOE COICPIKAHNE BOITPOCOB; 16-20
— HCIIOJIb30BaJl YETKHE, MOJTHBIC (DOPMYITHPOBKU W/WUIH TEPMHUHBL;
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— HOCJICAOBATCIIBHO WU JIOTUYHO U3JIOKHII MaTCpHUa,
— HE 3aTpYAHACTCA C OTBETOM Ha JOIIOJHUTCIIbHBIC BOIIPOCHI 9K3aMCHATOPpa

— CTYCHT YCBOMJI OOJIBIIYIO YaCTh MOJIOKEHUI MaTepualia MporpaMMBbl IPEMETa;

— TPABWIBHO, TI0 CYIIECTBY, MTOCIEIOBATEILHO OTBETHII HA BOTIPOCHI OWMJIETa M JOMOJI-
HUTEIbHBIC BOIPOCHI HK3aMEHATOpa (JOMyCTHMbI €IUHIUYHbIC HECYIIECTBEHHbIE OIINO-
KH);

— HCHOJb30BaJ YETKUE, MOJIHBIE (HOPMYTUPOBKU W/WIM TEPMHUHBI (JIOIyCTUMBI €1H-
HUYHBIC HECYIIIECTBEHHBIC OIMOKH)

— CTYZCHT YCBOMJI TOJIbKO OCHOBHBIE MTOJIOKEHHSI MaTepualia IporpaMMBbl IPEIMETa;
— coJlep)KaHHe BOMPOCOB OMiIeTa W3JIOXKHI HEMOCIeI0BaTeILHO, TIOBEPXHOCTHO, 0e3
JIOJDKHOTO OOOCHOBAHUSI TPU 3TOM, JOMYCTUJ €IUHUYHBIC CYIIECTBEHHBIE (DaKTOJIOTH-
YEeCKHe HETOYHOCTHU W/ €TUHIUYHBIC CMBICIIOBBIE OIIMOKH;

— HUCTIOJIb30BaJ HEUETKHE W/MITU HETIOJHBIE ()OPMYIUPOBKH W/WIIA TEPMHUHBI;

— WCTIBITBHIBACT 3aTPYJHCHUS TIPU OTBETE HA JIOTIOJIHUTEILHBIC BOIIPOCHIL.

— CTYJICHT HE 3HAaeT OCHOBHBIX ITOJIOKEHUI MaTepuaia mporpaMMbl IpeIMeTa;

— coJlep)KaHHe BOTPOCOB OMiIeTa W3JIOXKHI HEMOCIeI0BaTeIbHO, TIOBEPXHOCTHO, 03
JIOJDKHOTO 000OCHOBAHUS,

— TIpU OTBETE Ha BOMPOCHI OWJIETa W JOMOJHHUTEIBHBIE BOIPOCH! SK3aMEHATOpa JIOITy-
CTMJI MHOXXECTBEHHBIE CYIIECTBEHHBIC (DaKTOJOTHUECKUE, CMBICIOBBIC H/HIU JIOTHYE-
CKHE OIINOKH;

— UCTIONB3YeT HEeNPaBUIbHBIE (POPMYIUPOBKH U/UIIA TEPMHUHBI;

— HE OTBETHJI Ha OOJIBIITMHCTBO JIOTIOJHUTEIHHBIX BOIIPOCOB MIITM OTKA3aJICS OTBEYATh.
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HToroBas mkaJja BbICTABJIEHUS] OLEHKHU MO TUCIHUNIHHE
Nrorosas oneHka no AUCIUIUIMHE BBHICTABISETCA MO MpUBEACHHON HUxke mkane. [Ipu BeicTaB-
JICHUM UTOTOBOM OIIEHKU IpPENojAaBaTesieM YYUThIBaeTcs padoTa CTy/leHTa B T€UEHUE BCEro Cpoka
OCBOCHUS AVCIUILTUHBI, @ TAK)KE OAJIIIBI, IOTyYeHHBIC HA TIPOMEKYTOYHOM aTTECTAIIHH.
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CTBEHHBIN

2. Jlenuenko, E. M. [luTtonorus, ructoiorust u smMOpuosiorus : yueOHuK st By3os / E. M.
Jlenuenko. — 2-e uza. — Mocksa : FOpaiit, 2021. — 347 ¢. — TexkcT : anekrponnsiii. — URL:
https://urait.ru/bcode/471853

3. Srnos, B.B. OCHOBBI IUTOJNIOTHH, SMOPHOJIOTHH W THUCTOJOTHH : yueOHuk / B.B. frmnos,
H.B. frnmoa. — M. : UHOPA-M, 2018. — 637 c. — Tekct: 31eKTpoHHBINA. - Pexxum nocryna:
http://znanium.com/catalog/product/935475

6.2. JlonmostHUTEIbHAS JIUTEpaTypa
l. ['uctonorus, smOpuonorus, uuronorus / nox pen. 0. U. Adanaceesa, H. A. FOpunoii. - 7-e
m3n. - MockBa : I'DOTAP-Meaua, 2021. - 832 c. - Tekcr : anekrpoHsusii. - URL
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https://www.studentlibrary.ru/book/ISBN9785970461587.html

2. Hanunos, P. K. 'uctonorus, smOpuonorus, nutosnorus : yueonuk / Janunos P. K. , Bopo-
Bag T. I'. - MockBa : 'DOTAP-Menua, 2020. - 528 c. - Tekcr: snektponHsiif. - URL :
https://www.studentlibrary.ru/book/ISBN9785970453612.html

3. CoxosioB B.W. Iuronorus, rucronorus u smopuosiorust / Cokonos B.U., Uymacos E.U.,
NBanos B.C.. — Canxkrt-IletepOypr : KBaapo, 2021. — 400 c. — Texkcr : anexkrponHsiii. — URL:
http://www.iprbookshop.ru/103152.html

6.3. Pecypchl ”HPOPMAIITHOHHO-TEJIEKOMMYHMKAIIMOHHOM ceTH « UHTEepHET»

1. https://mosgorzdrav.ru/ru-RU/index.html - JlenaprameHT 31paBooxpaHeHus roposia MOCKBEI
2. https://minzdrav.gov.ru/ - MunuctepcTBoO 31paBooxpanenus Poccuiickoii @enepanuun

3. https://mz.mosreg.ru/ - MuHuCTEPCTBO 3paBooxpaHeHusi MOCKOBCKOI obnactu

4. https://biblioclub.ru - ObC «YHUBepcuTeTCKass OMOINOTEKA OHJIANHY
5.https://e.Janbook.com - DBC «Jlaub»

6.www.studentlibrary.ru - 9bC «KoHCynbTaHT CTyIeHTa»

7.https://urait.ru/ - O6pazoBatenbHas miardpopma «FOpait»

8.https://ibooks.ru/ - DnexTpoHHO-O0MOIMOTEUHAs cucTema ibooks.ru

7. METOAUYECKHUE YKA3AHUS 11O OCBOEHUMIO JTNCHUTIJIMHBI

1. Meroauuecknue peKOMEH AU 110 OPraHU3aIMKi CaMOCTOATEIbHON PabOTHI CTYJICHTOB

8. TH®OPMALNIMOHHBIE TEXHOJIOI'MHU AJIA OCYIECTBJIEHUA
OBPA3OBATEJIBHOT' O ITPOLECCA ITIO JUCIIAITJIMHE

JIntieH3noOHHOE MPOrpaMMHOE 00ecTIeYeHHE:
3apy6exnoe: Microsoft Windows, Microsoft Office
OrteuectBennoe: Kaspersky Endpoint Security

CB000IHO pacmpocTpaHsieMoe POrpaMMHOE 00eCTICYCHHE:
3apybexnoe: Google Chrome, 7-zip
OteuectBennoe: OMC Ilneep (ms Bocripon3BeIeHUs DIEKTPOHHBIX YueOHbIX Moyreit)

NudopmannonHbie CipaBOYHbIE CUCTEMBI:
Cucrema 'APAHT
Cucrema «KoncynbrantlLimrocy

[IpodeccrnonanpHbie Oa3bl JTAHHBIX:

fgosvo.ru — [Mopran denepanbHBIX TOCYIAPCTBEHHBIX 00pa30BATENILHBIX CTAHAAPTOB BBICIIETO
o0OpasoBaHwus

pravo.gov.ru - OdunranbHbIA HHTEPHET-MIOPTAT IPAaBOBOM MH(OpMaIHH
www.edu.ru — ®enepanpHbiil moptas Poccuiickoe o6pa3zoBanue

9. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIJINHbI
MarepuanpHO-TeXHHUECKOE 00ecTieueHHEe AUCIUTUINHBI BKIFOYAeT B ceOs:

- y‘-IGGHaSI ayauTopusd i IMPOBCACHUA 3aHSTUN JICKOIMOHHOT'O U CCMHHAPCKOTO THIIA, KYypCOBOI'O

MPOEKTUPOBAHHUS (BBITIOIHEHUS! KYPCOBBIX Pa0OT), TPYIIIOBBIX ¥ WHIWBUAYAIBHBIX KOHCYJIbTAIIUH,

TEKYIIET0 KOHTPOJSI U MPOMEXKYTOUHOM aTTeCTalliy, OCHAIICHHAs KOMIUJICKTOM y4eOHO# mebenw,

nockoit mapkepHoi, I[1K, HoyTOykom, MUKPO(OHOM, IPOESKTOPOM;
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- TIOMEMICHUS ISl CAMOCTOSATENBHON pabOThI, YKOMIUIEKTOBAaHHBIE YU4eOHOW MeOebio, IepCOHAb-
HBIMU KOMITBIOTEPAMHU C MOJKIIOYEHUEM K ceTH MHTepHeT u obecrnedeHrneM J10CTyna K 3JIeKTPOH-
HBIM OMOJIMOTEKaM | B JICKTPOHHYIO HH(pOpMamOHHO-00pa3zoBaTebHyto cpexy MI'OVY.

- yueOHas 1abopaTopusi 0 LUTOJOTHUH U TUCTOJIOTHUH, OCHAIIEHHAs! KOMIIJIEKTOM yueOHo# mebenu,
y4eOHBIMH TIOCOOMSIMH, PaKOBHHAMH, IIKadaMu, MHTEPAKTUBHOW JTOCKOH, MapKEepHOH HTOCKOM,
MIPOEKTOPOM.
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