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1. OFbEM JUCIHAILINHBI

~ Bcero: 3 3a4eTHBIE €IMHULBI TPYAOEMKOCTH (108 akameMAIECKHX Haca)

Ounas ¢popma 00yueHHUsI

e Ha Bcro Cemec
Bujt yueOHOM pabOTEI UCIHIIEHY 1 AR
AyauTopHbIe 3aHATHS (KOHTAKTHAS pabora ¢ T 52
IpenojaBaTeieM), BCero YacoB B TOM THCJIE: : _
Jlexuu 32 32
JlaGoparopHBIe 3aHATHS 20 20
| CamocTosiTeJIbHAs padoTa, BCero 4acoB B TOM YHCI€: 56 56
ITonaroroBka K 3a4eTy : 18 18
| Ipyrre BHIBI CAMOCTOSTENLHON paboTH! , 38 38
Buji mpoMe;KyTOYHOH ATTECTANHH 3a4eT 3a4eT
O6mas TpPyA0eMKOCTh TUCIHHIUIMHBI M TPYA0EMKOCTD 10 108 lﬁS
ceMecTpaM, 9acoB _
-OuHo-3204Hasi popma 00yeHust
Bup yue6HOM pabOTEI Hangs Eene1p
- JUCHUILIAHY 1
AyaaTopHbIe 3aHATHS (KOHTAKTHAS pabora ¢ 14 14
npenoJiaBaTeieM), BCEro 9acoB B TOM JHCJIE:
Jlexuuu ' . 6 6
JlaGopaTopHbIe 3aHATHS 8 8
CaMocTosiTeJibHAs padoTa, BCero 4acoB B TOM YHCJIe: 94 94
IToaroroBka K 3a4€Ty 18 18
JIpyrue Bu/IBI CaMOCTOSTENBHOM paboTh : 76 76
Buji npoMeXyTOYHOH aTTecTAlHH 3a4eT 3a9eT
O6masi TPY10eMKOCTH AHCIHILIMHBI H TPYA0€MKOCTh 110 108 108
ceMecTpaM, 4acoB




2. MECTO JUCIIMILIMHBI
B CTPYKTYPE OBPA30OBATEJIbHOM ITPOI'PAMMBI

Jucnummaa  «I[ATONOTMA»  OTHOCHTCS K 9acTH, (GOpMHpyeMOH  yd4aCTHHKaMH
06pa3oBaTeNI-HEIX OTHOIIEHHMH pasziena bl y4ebHOro nukia.
V3ydeHne MUCHMIUIHEL Oa3upyercs Ha pe3ynbTarax oOydeHus, cOpMHPOBAHHBIX NPH
M3YYECHUH CIIEYIOIMX JIACIATLIMH:
- aHaTOMUS B MOP(GOJIOTHs PacTCHHUH;
- 300J10THS 6ECTIO3BOHOYHEIX;
- (hu3mKa;
- XUMHS. -
3HaHWs, TOJNyYCHHBIC MPH TPOXOXK/ICHHH MUCIMIUIMHB! «L{uTonornsy HeoGXOmAMBI UL
OCBOEHHMS IIOCTEAYIOMMX IUCIUIUIMH: [EHETHKH, OHONOrMYecKOd XHMUM, MHKPOOHOJIOTHH,
MOJIEKYJIAPHOM OHOJIOTHH, OMOTEXHOJOrHH, 3KOJOTHH, (H3MOJIOrWM PpACTCHHH H JPYrHX
JHCIUILTHH OHOJIOTHYECKOr0 HallpaBJIeHHS.
[ToMAMO TEOPETHYECKHX 3HAHHWIM II0 NHUTONOTMH OymymuM 6axana3pam-6nonorau
HEe0OXO/MMBI HABBIKM OPraHW3alld ¥ NPOBEICHHMs J1a00paTOpHBEIX pafoT Mo HCCIIEIOBAHHIO
' KHBBIX 00BEKTOB, aHAIIU3a UX CTPOCHHS H IIPOMCXOISINAX B HUX IIPOIECCaX. :

3. INTAHUPYEMBIE PE3YJIbTATHI OB YUEHUS

Ifenvio OCBOEHMS IMCIHUILUIAHEI SBISIOTCS H3yYeHHE MOP(HONOTHYECKHX OCOOCHHOCTEH H
5IeKTPOHHO-MHKPOCKOIIMYECKOT0 CTPOCHHS BHYTPHUKIETOYHBIX CTPYKTYP KJIETOK IMPOKapHOT
3YKAPHOT.

3aoauamu ocsoeHus TUCHUILTHHEI «L{uToNOTHSs) SBIISAIOTCS:

e oBJaJicHHE (PyHIAMEHTAILHBIMHU OHATHIME,
. ® OCBOEHHE METOJaMH H3y4EHHUS KIIETKH,
e p3ydeHHe OOIMX MEXAHHW3MOB BOCIPOM3BEJCHHMS, MH(PHEPEHIMPOBKY U THOCIH KIIETOK,
MX BOCCTaHOBJICHHS, alalTAllMH K yCIOBHSIM OKPYXKAFOIIEH CPe/Ibl;
e (DOPMHPOBAaHHE HABHIKOB IIPOBEJEHHS MHKPOCKOIMYECKHX H OIKCIEPHMEHTAIBHBIX
HCCIICIOBAHMH; ;
e yYacTHE B IPOBEJECHHH J1aGOPATOPHBIX OHONOTMYECKHX HCCICAOBAHHA IIO 3a/IaHHOH
METOJTHKE; '
e aHaTu3 IONyYeHHOH NaGopaTopHON MH(OPMALMH C HCIOIB30BAHHEM COBPEMEHHOH
. BBIYHCJIHTEIHHON TEXHUKH.

Komnemenyuu, bopMupyeMble B Pe3yJIbTaTe OCBOCHHUS [JHCIUATLIMHBL:

CrocobeH NpUMEHATH Ha IPOM3BOACTBE 0a30Bble 00mMeENnpodeccHoHaIbHbIC 3HAHMA TEOPHH
1 MeTOJI6I coBpeMenHo# ouonoruu (I1K-7);

CrnocobeH npuMEHSATh Ha NMPAKTHKE METOJBI yIpaBlieHAs] OHOJOTHYECKHMH CHCTEMaMH,
MOHMTOPHHTA M OXPaHbI IPHPOIHON CPEIbI, MPHPOJIONOJIBE30BaHM)s, BOCCTAHOBICHUSA M OXPaHbI
6uopecypcos (IIK-8).

* B pesyiibTare H3y4eHHUS AUCIUIUIMHBI 00YJaIOIIUMCS TOJDKECH:

3nameo:

- 6a30BbIe 3HAHUS TEOPHH U METOI0B coBpeMeHHOU Gronoruu (ays [TK-7);

Ymemp: :

- IPUMEHSATH HA MIPAKTHKE METO/b! YIPAB/ICHHs OHONOTHYECKUMH CHCTEMaMH (s ITK-8);

Bnaoemy:



- MerojaMd  HaOIONEHWS,  OIMCAHMS,  WACHTH(QHKAnWW,  KiaccH(pukanmw,
KyJIbTHBHPOBaHHs OHONOIHYECKHX OOBEKTOB, MeTofamu 00paboTkH, aHalW3a M CHHTE3A -
IOJICBOM, IIPOM3BOJICTBEHHOM 1 JTaGoparopHoii Gronormdeckoit mapopmarmn (ws ITK-7, TIK-
8).

4. COAEPXXAHUE ,[I;I«ICI.[I(III_.IIIII-ILI
4.1. YueOHo-TeMaTHYeCKHH ILIaH
Ounas popma obyqdeHus

HIudp KonnuecTBo 9acoB KOHTAKTHOH paboTEl C
PyGex | pasmena, HiREMEHOBAHES pIsEelta, TeMsl NpenojaBaresieM 1Mo BUAaM yueOHbIX 3aHATHH
Gl o CIMILIAHBI : JlaGoparopHsie
HHBI JUCIIAILT - Jlexuuu pﬁ P
WHBI pat .OTH
1 Baenenwue.. Merobl 4 5
HACCIIENOBAHUS KIIETOK : ;
oedxic :
i 1 2 Crpoenue u QyHKIMU KIETOK 14 8
Pyéesicubrii konmpons 1. =]
3 SInepHBI anmapar KJIETKH 4 4
s 4 €JICHUE KIIETOK 6 4
Pybeonc A
2 5 Jupdepennmanus KIeTok 4
Ilaronorus KJIETKH
Pybesicnblii Konmpons 2. 1
Hmozo: 32 20

O4Ho-3a09Has1 hopMa 00yIeHHS -

LIngp KonngecTBO YacoB KOHTaKTHO paboTel ¢
: Pﬁie:lla, * Haumenoaime pasyiena, et nperojiaBaTesieM Mo BUIaM y4eOHBIX 3aHATHIH

nﬁzﬁui}:ﬂ m;u;m JMCLATUTHHEL Mok Haﬁ;:ﬁazoiflmc
e 2 Ctpoenue U GyHKIHH KIETOK 2 2
Pyoesxcrotii mnmj}bﬂb L i |
3 AnepHprit aﬁnapar KJIIETKH 2 2
&gew 4 ,[[enelee KJIETOK 2 2
Pybescriii KoHmpono 2. 1
Hmozo: Gl 8




4.2. Coep:xanue JEeKIHOHHBIX 3aHATHIH

1. BBEAEHHUE. METO/Jbl UCCJIEJOBAHMUS KJIIETOK
1.1. Beegenue. :
Ileqs ¥ 3a7adyl M3YYeHWs NMCHHMIUIMHBL LIMTONOTHS — HayKa O CTPOEHHH, (YHKIMSX,
MeTaGoM3Me, B3aHMOOTHOIIEHHSX CO CPEIO, Pa3sBHTHH H IPOMCXOXKICHUH KieTkH. CTpoeHHe
¥ TPUHIMIE JKA3HEJESATENLHOCTH KIETKH, €JMHCTBO ¥ PasHOOOpasue KIETOYHBIX THIIOB,

BOCIIPOM3BE/ICHHUE U CIELUAIA3aAIHS.

Knerounas teopus. 3apoxnenue muroioruu (P. I'yk). Pa3BuTHe MHKpPOCKOIHYECKHX
uccnenosanmii (pabotsr A. Ban JleBenryka, M. Mansmuru, H. I'pro, K.Bapa u jp.). OcHoBHEIE
3Tamnbl MOJATOTOBKH W co3ianusi kierounou teopuu (A.Ilypxunne, M.IlIneiinenn, T. IlIBaHs,
P.Bupxos). OcHOBHBIE N0JI0MKEHHUS KiteTouHoi Teopur XIX Beka. Posib 0T€4eCTBEHHBIX YYEHBIX
B pasButuu Hayku o kierke (U.J1. Yucrsaxos, U.H. I'opoxankun, C.I'. Haamun, JI.H.Haconos,
A ATlpoxopsesa-Benbroeckas, A.C.Tpommn, F0.C.YernmoB u jap.). CoBpemeHHas
hOopMyYIHPOBKA OCHOBHBIX TIONOKEHHUH KIETOYHOTO YIECHHS.

1.2. OcHOBHBIE METOALI IIHTOJOTHYECKHX HCCAEX0BAHHIH.

[Ipwxu3HeHHbIe HaOMIOACHHS KJIeTOK. MeToap!l CBETOBOM MUKPOCKOIINH, KYJIBTYPhl KIETOK
U TKaHeH, BBIIEICHUE U UCCIIEIOBAHUS KIETOYHBIX CYyOKJIETOUHBIX CTPYKTYp. KynbsTypa KieTox
BHE opraEMsMa. MeTos TeMHOro 1mojsi. Pa3oBOKOHTPACTHAS MHUKPOCKONMS. MHUKPOXHPYPIHL
Metomsl HccnenoBaHWS (H3MYECKHX CBOWCTB KIEeTOK. JIFOMHHECHEHTHas MHKPOCKOITHS.
Butanenbie KpacuTeNIH.

Uzydenne ¢ukcHpoBaHHBIX KieTok. Ilomstwe o ¢ukcanmm. Apredaktsl mpu ob6paboTke
K1eToK. [IpHHIMIBI OKpalmHMBaHHUS KIETOYHBIX CTPYKTYp. LIATOXMMHYecKne KadecTBEHHEIC
METO/IBI HCCIEAOBaHUS PeaKkIuy Ha Oeku, ()epMEHTE], HYKJICHHOBEIE KHCIIOTEI, IIOJIMCaXapHIbl,
JKUPBI, JIUIH]IBI, BATAMUHBL, COJIA # T.J. UMMyHOXUMUSL.

- OcHoBHBIE (pU3HYECKHE METOMABI ONpEJeNICHHs JIOKAIW3alMH M KOJMYEeCTBA BELIECTB B
KJIETKaX MHKDOCIIEKTPOMETPHS, IUTO(YOTOMETpHS, MHTepPEPEHIMOHHAA ¥ JIIOMHHECIIEHTHAS
- MHEKPOCKOIHS. ABTOpaguorpaQuueckoe W3ydeHHE JIOKAIM3AUA JMHAMHKA CHHTE3a W
TpaHCIIOpPTa BEIIECTB B KJIETKAaX OCHOBEI METOJA.
' OneKTpoHHAs MHKPOCKOIIUSI OCHOBEI, TIPEAMYIIECTBA U HEAOCTaTKH METOAA. 3J1€KTPOHHBIG
MHKDPOCKOIIBI ~ IIPOCBEYMBAIONIETO  CKAHMPYIOMIETO THMAa. METOBOJIBTHAS  3JIEKTPOHHAS
MUKDOCKOIIHS. :

Huddepennuansaoe HeHTpUYTHPOBAHHOE — METOM IIOJIYYEHHS OTHACNBHBIX KIETOYHBIX
KOMIIOHEHTOB JISl HATOXUMHUYECKOT0 ¥ OMOJIOTHYECKOro aHAIN3A.

Knerounas umxenepus. Ilonydenne 1 npuMeHeHre THOPHIOB COMATHIECKHX KIETOK.

I'ennas wumxenepus. Co3maHue peKoMOMHAHTHBIX Moiekyld. CrocoOsl BBEICHHS
«9y’>KEPOJJHBIX)» T€HOB B KIICTKH.

2. CTPOEHUE U ®YHKIUU KJIETOK

2.1. Oco0enHOCTH H Pa3JIHYHA B CTPOCHHH KJIETOK IPOKAPHOT H SYKAPHOT.

EnuHCTBO cTpOoeHHS U (DYHKIMH KIIETOK, €€ OpraHeUIbl H APYTHX CTPYKTYPHBIX JIEMEHTOB.
OO6mmas xapakTepucTHKa KieTkH. Bemwmumna u ¢opma kietok. OCHOBHBIE pa3iH4yHs MEXTY
KJIETKaMH JKHBOTHBIX M PACTCHHMH.

[{uromnazma. OOmME XUMHYECKUH COCTAB IUTOIUIA3MEL. TeopuH CTPOeHHS OCHORBHOU
nuTorIasMbl. OpraHou bl UTOILIA3MBL. -

2.2. Crpykrypa 1 pyHkoma dmomeMOpaH.
~ Xumuyeckuif coctaB MeMOpan. JlumomporeunHsie MeMOpaHBl, WX MOJEKYISIpHAs
opraHu3anus. Pa3nudds B CTPYKType BHYTPEHHHX MW HapyXHBIX MeMOpaH KIIETKH.

Tlnasmardueckas MemOpaHa — 0apbepHO-TPAaHCIIOPTHAs CHCTeMa. PelenTopHas —ponb
azMaTadeckoii MemOpasbl. Pons MemOpanbl B KJI€TOYHOH npoHunaeMocTH. [laccuBHBIN H
aKTHBHBIH TPaHCIOPT BemecTB dYepe3 MeMmOpany. TeopHs KJIETOYHOH IPOHHUIIAEMOCTH.



BesukyspHEIA TpaHCHOPT. Ponmb ImasMarwdeckoli MeMmOpaHbl B mpomecce (arouurosa H
MHHOIUTO3a. DHIOCOMBIL, CBA3b 3THX MPOILECCOB C JIH30COMAMH.

2.3. /ipyrue pyHKIuH IIa3MATHYECKON MeMOPaHbI: MEKKJIETOYHbIC B3aHMO/EHCTBHSI.
JlecMOCOMBI B ApyTHe CHeNUaTbHbIE CTPYKTYPhl MEXKIETOYHBIX KOHTAKTOB; IUIOTHBIA KOHTAKT,
IIeJIeBOM KOHTAKT, MPOCTOM KOHTaKT. JlepuBaThl IU1a3MaTHIeCKOH MeMOpaHbl: MUKPOBOPCHHKH,
CTPYKTYpBI (POTOPELIETOPOB, 000JIOYKH AKCOHOB.

HanmeMOpanHEBIe CTpYKTYypH! KieTkd., CTpoeHHE KICTOYHOH CTEHKH U XMMHYECKUH COCTaB y
POKAPHOTHYECKHX M PACTUTEIBHEIX KJIETOK. I TMKOKAIMKC KJIETOK KHUBOTHBIX, €0 XMMHYECKHH
coctas, GyHKIUH, OCOBEHHOCTH CTPYKTYPHI.

Pocr mnasmaruyeckoii memOpansl. Co3jianue HCKYCCTBEHHBIX MeMOpaH. JIumococMbl U ux
HCIIONIb30BaHUE B OKCIEPUMEHTAILHOM OHOJIOTHH B MEUIIAHE. _ :

2.4. IluTockeieT — OMOPHO-ABUraTeILHASI CHCTEMA KJIETOK.

[IpencraBnenuss H.K.KonbioBa 0 BHYTPUKIETOYHOM cKeleTe. MHKpPOTPYOOYKH, TOHKOE
CTpoeHHe M XuMu3M. TyOyJIHMHBI, MX CBOMCTBA M pojb B 00pa3oBaHHMH MHKpOTpyOodek. Poct u
paspyimeHue MHKpoTpyOodek. KapkacHas poms NUTOIUIA3MATHYECKHX MHKPOTPYyOOYeK, HX
y4acTHe B IBMJKEHHHM OpraHelUl M BEIEeCTB B KieTKe. benku Tpanciokaropbl. CTpoeHue u
TIOJ(BHYKHOCTB KTYTUKOB H PECHHYEK

MuxkpodunamenTsl, CTpykTypa ® xumus. CBOHCTBA aKTHHOBBIX MHKPO(HIAMEHTOB.
Opranusanpsi aKkTHHOBOTO CKeJeTa. AKTHHCBs3bIBaromme Oenkd. MwuoswH. IIpuHImums!
MBIIIEYHOTO COKpameHus. HeMpimednas mofBIXHOCTS KiIeToK. [IpoMexyTounble (DHIAMEHTEI,
© MX pa3HooOpasue, CTPYKTypa U (QYHKIHH. ;

2.5. Bakyoasippasg cucTeMa BHYTPHKJIETOYHOr0 CHHTe3a H  TPaHCIOPTa
OuonoMMepoB. : _ .

Cy6xiieTo4HbIe KOMIIOHEHTEI, HX OHOXHMHYECKHE XapaKTEPUCTHKH. DHIOIIa3MaTHIECKas
cetb (OIIC). Tumer JIIC. I'pamynapras OIIC, ee cTpoeHWe, XUMHYECKas KOMIIO3MIHS H
OCHOBHAs POJIb KaK CTPYKTYPHI, Y4acTBYIOIIEH B CHHTE3¢ 3KCIOPTHPYEMBIX M3 KIETKH GENKOB.
['MroTesa CHrHAIBHOTO MONMIENTHAA M TPHHIHANEL cOpTHpoBkE Gemkos B DIIC. Tpancmopr
cuntesupyemelx OenkoB B OIIC. I'nmagkas 9SHIOIIa3MaTHYeCKas CeTh, CTPYKTypHas
xapaI;TepHcha ¥ xumus. Cszp riaakoi II1C ¢ CHHTE30M MOIMCaXapHa0B, )KHPOB, CTEPOUIOB
U Apyrux Monekys. Ponp rmanxoit OIIC B Je3akTHBAIMU pa3iiMYHBIX XHMHYECKHX areHTOB.
-Ocobennoctu crpoenus DI1C B pa3HBIX KIIETKaX. :

Ammnapar Fonbmxu (AT). OocGennocty opranusanud Al B JKMBOTHBIX H PacTHTENbHBIX
kinetkax. CrpykrypHas u Omoxummdeckas cremuanasanus mucreps Al ITuc- u TparHc-cTOpoHa
AT, JTuxktnocoma, ¢ynkuuum AI'. Aprtopamuorpaduyeckie HaHHBIE O NyTIX CHHTE3a H
BBIJIEJICHUSI CEKPETOPHBIX MIPOAYKTOB B KJIETKE.

JInzocombl. Mcropusi ux OTKpeiTHS. CTpyKTypa JH30COM. XHMMHYECKHM cocTaB. THIIEI
ma3ocoM. OyHKIHOHAIBHOE 3HAYEHHE JIM30COM, HX MpPOMCXOXIeHHe. CBA3b JIM30COM C
[poleccaMu  BHYTPHKIIETOYHOro mnumeBapeHust (rerepodarus). Ilponeccel ayrodaruu.
JIu3ocoMbl M maTonorus KieTku. HaciencTBeHHbIE 3a00jIeBaHUS, CBS3aHHBIE C MATOJOTMEH
JIH30COM.

‘Mukporensia. Tumel MHKpOTeNel: NEPOKCHCOMBI, T'MJPOTEHOCOMEI, TJIHKOCOMEI,
rivokcucoMsl. CtpoeHme, coctaB (EpMEHTOB M OCHOBHEIE (YHKUHH. PoJb MHKpoTENen B
HaToreHese.

Baxyonsipras cucrema kieTox pacrenuii. IlenTpansras Bakyons. ToHomnact. Pazsutne m
IPOUCXOKIEHHE BaKyOISPHOH CHCTEMBI, e (yHKIIHOHATBHOE 3HAYCHHE.

2.6. IBymeMOpaHHbIE OPraHe/Ibl. _

- Muroxonapun. CTpykTypa MHTOXOHApHNA: MeMOpaHBI, KpPHCTHI, MaTpHKC. 3MeHeHHe
CTPYKTYpBl MHTOXOHJIpPHH B 3aBHCHMOCTH OT HX (YHKIHOHAIBHOTO COCTOSHHSA. Marpukc
muroxoHapuii: JIHK, pubocombl, Genku muroxonzapuit. I'enoM muToxonapuit. OcobeHHOCTH
crpoennss  JIHK =~ MuUTOXOHApWM ®M = reHeTWYecKoro koma H  (YHKIMOHHPOBAHHS
OENOKCHHTETHYECKOrO anmnapara. PocT W JeleHHe MHTOXOHApUM. [HIOTe3bl MPOMCXOXKICHHUS
MHUTOXOHJpHH. AHAIIOTH MHTOXOHpHH y 6akTepuit. Ilytu cunteza AT® B KieTke: aHaIPOOHBIH



IIMKONM3 W OKHCIHTeNbHOe —(ocopmiupoBanue. JlpixarenpHble ancambiun. ®DaxTop
COTIPSIKEHHSL. :

ITnactunsl. Mopdonorust u kinaccudpukamus IacTHi. TOHKOE CTPOSHHE XJIOPOILIACTOB.
CxozcTBO M oTMuMe OT MUTOXOHApuid. KommapTmMeHTanwu3aius mporeccoB (DOTOCHHTE3a Ha
BHYTPEHHHX MeMOpaHaX XJIOpOIIAcToB. IIMrMEHTHI (OTOCHHTE3a M WX JIOKATH3AIMA.
KBaHTOCOMEI M aHTCHaIbHBIE KOMIUIEKCHL ['eHOM XiopormnacToB. CXOZCTBO M pa3iHYus C
. MUTOXOHAPHANLHBIM FeHOMOM. IIponcxoskieHne mIacTHI.

' 2.7. HémeMOpaHHbIe OPraHe/LIbI KJIETKH.

Kinerouneni neaTp. BeTrpedaeMoCTh cpeld KIETOK pacTeHWHd M JKMBOTHBIX. LIEHTpHOIB,
ynspacTpykrypa u (yskmun. IlenTpuonsprsii muxir. CBsi3h HEHTPUOJSPHEIX CTPYKTYP €
OpraHOHJIaMH JBHKCHUS, Oa3albHBIC Telbla.

~ Pubocomsr. Ctpoerne u xumus pubocoM. Ipenmecrsennuku pubocomusx PHK. ITyru
cuare3a pubocom. JIHK sanpemmkxa. Ctpoenme renoB pPHK, mnomamucTpoHHOCTS.
Avnmudukanus resos pPHK.

BrmodeHus B IMTOMIAsME KIETOK JMBOTHBIX M DPACTCHHM: HX JIOKAIM3ALMS K

: cbyHRuHOHaJIBHoe 3HAYCHHE.

3. SAEPHBIN ATIITAPAT KJIETKH

- 3.1. Anpo - cucreMa coxpaHeHwHs, Bocnpomaeneﬂna H peajH3alldH IeHeTHYeCKOoH
HH(}popManuH.

I{enTpaiibHas 10rMa MOJIEKYJISIpHON GHONOrHH. PoNb sIpa B XM3HH KIETKH U €r0 3HAYCHHE
B nepenoce uE(opmammu ot JJHK x Genky. JTHK siapa, ee crpoenue u cBoiicTBa. OCHOBHEIE
- (byHKIMH Sapa TPAHCKPUIIIHS, PEAYIUTAKALHS ¥ lepepacupe/ieieHue FeHeTHIECKOro MaTepHaa.
I'eneTnyeckuii anmapar GakTepui. ;

WutepdazHoe sapo, OCHOBHBIE 3JIEMEHTHI €r0 CTPYKTYPBI: XPOMAaTHH (XpOMOCOMEI),
SIPBIIIKO, AAEPHBINA COK (KapHoIiasMa), sjiepHas 000J104Ka, sIepHbIi OeIKOBBIM MaTpPHKC.

XpoMaTuH, €ro XuMH4ecKas = Xapakrepuctuka. J{updysHbli ¥ KOHIEHCHPOBAHHBIHA
XPOMAaTHH, 3yXpOMATHH U I€TePOXPOMATHH, UX (yHKIHOHANbHOe 3HaYenue. CarewmrHas JIHK.
VYIBTpacTpyKTypHass OpraHM3alis XpOMaTHHA, CTPOSHHE JJIEMEHTApHBIX XPOMATHHOBBIX
¢Gubpuwt. HykneocoMsl cTpoeHue, poib IpH (QYHKIHMOHMPOBAHMH XpoMmaruHa. HykineomepHas
(ubpuna. ITletneBrie moMeHBI XpoMaTWHA. ['MCTOHBI M HETHCTOHOBBIE OEIKH HMX pOJb B
KOMITaKTH3a[H JTHK. SInpo B mpomecce peyIUIHKALNA H IepepacipeieieHts TeHETHIECKOTO
- Marepraya. JlBa COCTOSIHHS IVIaBHBIX SIEPHBIX CTPYKTYpP - XpomocoM. IToBeneHne XpomaTHHa
(xpomocoM) Bo Bpemsi MuTO3a. KOHUEMIHS O HENPEpHIBHOCTH XPOMOCOM B TEUEHHE BCETrO
)KH3HEHHOIro HuKiIa KieTkd. Ob6mee crpoeHue, THNBI U (GoOpMa MHTOTHYECKHX XPOMOCOM.
JluddepennupoBka XpoOMOCOM IO pACIOJOXEHHIO LEHTPOMEDHL, BTOPHYHAS NEPETIIKKA,
tenomepa. JluddepernmansHas okpacka XpoMocoM. PacmpeneneHne HOBOCHHTE3WPOBAHHOM
JHK B jouepHHX XpoMocoMaX. XpOMOHeMa, MOHATHE O CyOXpOMATHHBIX CTPYKTypax
MUTOTHYECKAX XPOMOCOM. LIMKJI KOHIEHCAMH XPOMOCOM BO BpEMs  MHTO3a. Martpukc
MHTOTHYECKHX XPOMOCOM.

Snpemnko. Yucno sApHINEK B SAPE, HX XPOMOCOMHEIE IIPOUCXOXKACHHE. XHMHUS smpmmca,
PHK snpemmnxa. CTpoeHre H yIbTpacTpyKTypa sApbimka. [[UKkiI H3MeHEeHNs. CTPYKTYPHI SAPbIIIKa
B cB3u ¢ ero ¢Qymkmmeit. Cynsba sapblnka B MUTO3€ M €ro CBS3h C MHTOTHYECKHMH
XPOMOCOMAaMH. ;

3.2. SInepuas 060104Ka, ee cTpoeHHe H (PYHKIHOHAILHOE ZHAYECHHE.

CtpoeHue sinepHbIx 10p. CBsi3b sIepHOi 060JI0YKH ¢ MUTOMIA3MATHIECKAMHI CTPYKTYPaMH
H XpOMOCOMaMmH. SIIepHO — IUTOINa3MaTHYeCKUil TPaHCTIOPT. SInepHbIi GeNKOBBI MAaTpHKC,
JIaMHHa; ¥X CTPYKTypa U QyHKIHMOHAIBHOE 3HAYCHHUE.

4. IEJJEHUE K.JIETOK

4.1. KiieTouHbIH UK B ero ¢a3bl.
" 3HaueHHe ITHX (a3 B XKU3HU KIETKH.




4.2. Bocipon3senenne. MHTO3 y KJIETOK KHBOTHBIX H PaCcTeHHIA.

Cragun mMuTO3a, HX IPOJODKHTENLHOCT: M XapakTepucTuka. MexaHusM [BHKEHHS
xpomocoM. IluTOKHHE3 y JHMBOTHBIX H PACTHTENBHBIX KJIETOK: o6pa3oBaHHe KJIETOYHOM
nepeTsKKH M ¢parmoruiacta. Cynp0a KIETOYHBIX OpraHeill B IIpoLiecce JETEHHS KIIETKH.
Merabonm3m fensmerics KeTkd. Perynsiysa MuTo3a. BHoorayeckoe 1 reHeTHIECKOe 3HAYCHHS
MHTO3a. '

- Tumsl MuTO3a. DHJOMHTO3 M COMATHYECKAs MONMILIONAMS. [TOJIHTEHHS: XPOMOCOMBI
THIIA JIAMIIOBBIX [IETOK. :

4.3. Meiio3, cranguu Meiio3a.

Konproranusi XpoMOCOM, KPOCCHHIOBED, PEAYKIHS YHCIIa XPOMOCOM. XPOMOCOMBI THIIA
JIAMITOBBIX INETOK. Pasauus Mex Iy MUTO30M B MeH030M. bronornueckuii cMbIca Melo3a.

5. IMOPEPEHIIUALIIUSA KIIETOK. IIATOJIOT'USI KIIETKHA

5.1. {uddepennuanus KieToK. ;

Ilonstne o muddepeHnUpOBaHHON U HenHQJq)epeHquOBaHHOH knetke. Crempana3amus.
Herepmunanus u nuddepennuposka. Ponb sapa u nuTomnasmsl B quddepeHnuanin KIeTok. -
ITonbrtkn oOBsicHeHHs MU hepeHImMpoBKE KiIeTok: Teopust A.Beiicmana, onbitel K.IlInemana,
- H.I'epmona. CoBpeMeHHBIE IpeicTaBieHHs 0 auddepeHIHaTbHON aKTHBHOCTH T'€HOB Kak
OCHOBe KileTouHOW auddepeHnupoBkr. JlokasatenscTBa AupdepeHIHaTbHON aKTHBHOCTH
TE€HOB: OHTOIEHETHYECKHE M3MEHEHHus Nmy(pduHra B IMONUTEHHBIX XPOMOCOMAaxX IBYKPBUIBIX,
3KCTIEPUMEHTAIbHBIE U3MEHEHHsS Ty()OB MOJ BIMSHHEM TOPMOHOB PAa3BUTHS, MOJNEKYJISAPHEIE
XapaKTepHCTUKY. criekTpa HHopManuoHHbX PHK B pa3sHBIX TKaHSIX.

5.2. Bausinue noBpexaanmux GaKTopoB HAa KIETKY.

Teopuss mnapanekposa. Cnenmuduyeckue u Hecnenuuyeckue peakiMd KIETKH Ha
TMOBpeXXzieHUe. VI3MEeHeHHe CTPYKTYpBI OpraHelUl NpH MOBPEXACHHH KJIETKH. | Mbenh KIEeTKH.
ArnonTos.

IIpobnema paka. Ocoﬁeﬁﬂocm OIlyXO0JIeBBIX KJIEeTOK. KpaTkas XapakTepHUCTHKa OCHOBHBIX
TEOpUH BO3HUKHOBEHHUS 3JI0KAYECTBEHHO# OMmyX0iu. [[pUHIMITEI JIEYSHUS U JUATHOCTHKH.

4.3. Conep:kanne Ja60paTOPHBIX 3aHATHIA
Ounas ¢opma oOyueHust

Homep H u 6 o Hopmatus
aa anMeHOBaHMeE pa3jiea, auMeHOBaHHe J1a0opaTopHOi Sy
TeMbI paboTni _
TeMbI qac.
P1 Mertoxpr  nuTONOrHYecKHX | MeTo eI CBETOBOM MAKPOCKOIHH. 7 U
HCCIIEIOBAaHUN W3ygeHnne GUKCHPOBAHHBIX KIIETOK.
Crpoenne wu  ¢ynkuun | CtpoeHue [UTOIIIa3MaTHYECKOH 2
P2 | KJIeToK MeMOpaHbI KJIETKH.
KieTounble opraHeuisl. - 6
Pybexcrwtit konmpons 1 1
fLuepHLﬁ‘l anmapar KJIeTKU Crpoenne u QyHKIMU UTOCKENETA. 2
P3 : Unrepdasnoe A71po, OCHOBHEIE 2
' 5JIEMEHTHI €T0 CTPYKTYPHL.
Jlenenne KieTok [Ipuroropnenue JABNECHHBIX | 2
: IIpenapaToB JJIsl H3Y4YEHHs] MUTO3a
P4 : ' Meiio3 B KJIETKaX PacTEHHH, MUBOTHBIX | 2
: ; H YeloBeKa
Pybexcrvtii Konmpons 2 1




OuHo-3a09Has dopma o0ydeHns

Homep ' g HopmaTus
- HaumenoBanue pasaena, HanmeHnoBaHHe J1a0opaTopHO
pa3nena, | BpPEeMeEHH,
TeMBI _ padoTnl .
TeMbI qac.
o Crpoerne u  Qyskuuu | Kinetodnsie oprasesuibl. 2
KIIETOK Pybeacnutii konmpons 1 1
P3 Snepnsni annapar knetku | Uatepdaznoe A0pO, =~ OCHOBHBIE 2
9JIEMEHTHI €r0 CTPYKTYPBL
Jenenue KneTok [Ipuroropnenue JaBJICHHBIX 2
P4 IIpenapaToB JJIsI H3YUYECHHSI MUTO3a
| Pybesicrwtii Konmpons 2 1

5. METOJJUYECKHUE YKA3ZAHUS JJI51 OBYYAIOIIUXCS
IO OCBOEHMUIO JUCITMIIJIMHBI

Ilpp duTeHMHM JEKUWH HCHONB3YIOTCS TEXHONOTHH y4deOHoM muckyccuu. I[losTomy
pexomeHayeTcss (GUKCHpoBaTh Ui cebs MHTEPECHBIE MOMEHTH C IENbI0 HX AKTHBHOTO
- o6CcyXIeH s Ha IUCKYCCHHU B KOHIIE JIEKIUH.

Jlexnuy 9MTArOTCS MapajuleNbHO C J1a00OpaTOPHBIMU 3aHATHAMHU. 3aJIOrOM KadeCTBEHHOI'O
BBIIIOJIHEHHs J1a00PaTOPHBIX PaboT SBISETCS CaMOCTOSTENbHAs IOATOTOBKA K HHM HaKaHyHe
IyTeM IIOBTOPEHHs MAaTePHAJIOB JIEKIMil. PEKOMEHyeTCs OArOTOBHTE BOMPOCK TI0 HEACHBIM
MOMEHTaM ¥ 06CYIUTh HX C TIPeNoJiaBaTelieM B Hadalle 1ab0paTopHOi paGoTsL.

Ha nabopaTopHBIX 3aHATHIX KaXIbIH 00yJaromuics CaMOCTOATEIRHO IPOBOMAUT H3YUCHHUE
KJIETOYHBIX CTPYKTYP M IIPOLIECCOB, IPOHCXOSIIHNX B KJIETKE C TOMOIIBI0 MEKpOcKona. B koHIe
TEM Ha Ja0OpaTOpHBIX 3aHATHAX TpH OOCYXIEHHH pe3yJIbTaTOB, MOJYYEHHBIX IIpU
MHKDOCKOIIHYECKOM ~ HCCIC[OBAHMH  CTPYKTYyp  KIETKH, HCIONB3YIOTCS  TEXHOJIOTHH
KOJUIEKTHBHOTO B3aHMOJCHCTBHS, pa3b0pa KOHKPETHBIX CHTyallMif, a Takke B3aHMOOICHKA H
06CyXKIEHHE Pe3yIIbTATOB BBIIOJIHEHHS Ta60paTOPHEIX PaboT.

JUis Texymero KOHTpOJS YCHEBa€MOCTH II0 OYHOM, OYHO-3a09HOMR tbopMe o0yueHus
IPENofaBaTeieM HCIONb3yeTcs OaIbHO-PEeHTHHIOBas CHCTEMA KOHTPONS M OIEHKH
aKaJeMHYecKod  akTHBHOCTH. [lo3ToMy  HAcTOATENFHO  PEKOMEHAYETCS  TINATEIBHO
npopabaTeiBaTh MaTepHal AUCIHUILIAHBI IPH CaMOCTOSTENIbHOW paboTe, y4acTBOBAaTh BO BCEX
¢dopmax 0OCyXIEHHSI U B3aUMOJECHCTBHS, KaK Ha JICKIHSX, TaK U Ha JJabOpaTOPHBIX 3aHATHAX B
HEJAX JIy4IIEro OCBOCHHs MaTepHalla U NOJTy4eHHs BEICOKOM OLIEHKH II0 pe3yJIbTaTaM OCBOCHHA
IACIMILIAHEL. : _

BhImoNHEHHE  CaMOCTOSTENFHOW paboTHl IOJIPa3yMEBAET CaMOCTOSTENBHOE H3YYEHHE
pa3zieNioB MUCIHUIUIMHEL, IOJOTOBKY K JIAOOPAaTOPHBEIM 3aHATHAM, K pyOeKHBIM KOHTPOJISIM (JUIst
OYHOH ¥ OYHO-3a09HOM (POpPMBI 00YUEHNS), TOATOTOBKY K 3a4eTy.

Pexomenyemas Tpy10€MKOCTh CaMOCTOSITEEHOM paboThI IPeACTaB/IeHa B TAOIHIIE:




Pexomenyemblii pexxuM camMocToSTeIbHOM paGoThI

Pexomenayemas
HaumenoBanue TPYAOEMKOCTh, AKaJl. Yac.
BH/Ia CAMOCTOSITEJILHOM PadoThI O4Ho-3a04Has
bopma
CamocTosiTe/IbHOE H3yYeHHE TeM AUCHHILIHHbI 10 60
Metons! uccnenoBanus
Crpoenue u QyHKIHH KIETOK
SnepHblit anmapar KiIeTku 10 60
Jenexnue KiaeTox A
Huddepennnanus KieTox
IloaroroBka Kk MaGoparopHbIM paGoTam

Ounas dopma

(o 2 gacy Ha s1aboparopHyio paboTy) 2 ¢
IToaroroBka K pyGe:KHBIM KOHTPOJIAM 8 8
(mo 4 yaca Ha Kbl py6ex)

IloaroroBka K 3a4ery 18 18

Beero: 56 - 94

6. ®OH/I OLIEHOYHBIX CPECTB
JJISI ATTECTAIIY IO JUCHMUILINHE
«(TATOJIOT Visl»

6.1. IlepeveHb OLEHOYHBIX CPEICTB
1. bamipHO-pedTUHTOBas CHCTEMa KOHTPONS M ONECHKH aKaJeMHYECKOH AKTHBHOCTH
ctynentoB B KI'Y (151 oumO#, 04HO-3204HOM hopMbl 06ydenus). :
2. Ilepeyens 3ajanmit K pyOexHbIM KoHTpoisM Ne 1, Ne 2 (mist 0uHO#M, OYHO-3204HOMN
(Gopme! 00yueHus).
3. Ilepedyens BOIIPOCOB K 3a4ery.
4. Or4eTsl 110 1a60PaTOPHEIM paGoTaM JUIsl TEKYIIEro KOHTPOIS YCIIeBAEMOCTH.




6.2. Cucrema 6a/1IbHO-PEHTHHIOBOM OLEHKH
paloThI CTYJEHTOB N0 JHCHMILIHHE

Ounas gopma obyuenns

Ne | Haumenos
: Conepxanue
aHue
1| Pacnopenen Pacnpesienenne 6ajuios 3a 1 cemectp
eHHe Bun VP:
| 6amioB 32
ceMec'rp Hocemcﬂué 3a5111j:a(.) J;'}I{z:’:‘i(fliﬂﬂo Pyﬁemﬂmﬁ Pyﬁe)kmﬂﬁ
1o BHJIAM KOHTPOJIb KOHTPOJIb 3ayer
2 JIeK1mi naboparopHeIM
y4eOHOM paboTam, Nel Ne 2
paboTEI,
CPOKH
criadm DLk 16 18 18 18 30
yue6Hoit OLIEHKA:
paboTsr
(moBoasaTC Arrectanu | AtTecrau
i A9 ITpumeua | 16 nexuwit mo 1 Mo 2-x Gaios iB d)op;:: 1 B opme
KRNI HUA: Gammy et TECTHPOBAa | TECTHpOBA
CTYIEHTOB pabory HHS HAA
HA
epBoOM
yuebdnom Makcumanvnas cymma = 100 6annos
3aHATHH)
2 | Kputepmit ©  mepecdera
| GauoB B

TPAJUIHOHHYIO OIEHKY
Mo HTOraM paboTel B
CEeMECTpe U 3a4eTa

60 u MeHee 6aIOB — HE 3a4TEHO;
61 u 6onee 6aiwIOB - 3a4TEHO

Kpurepun nomycka x

IIPOMEIKY TOUHOH
arTeCTallyy,
BO3MOKHOCTH
IOJIY4CHHS
SK3aMEHAaIHOHHOH
OLICHKH
«aBTOMAaTHYECKH )
JUCIUILIHHE,
BO3MOXKHOCTE
NIOJTy4EHHSI

110

OOHYCHBIX

KadeapsL

Jst nmomycka X MpOMEXYTOYHOM arTecTanuu (3a4eTy) CTYHEHT
JI0JoKeH Habparh 1o UToram TEKYIIEro u pyOexKHOro KOHTPOJIA He
meHee 50 OawioB W MODKEH BBIIOJHHTH BCE JIaGOPaTOpPHEIE
pabotel. JIns TONMydYeHHs 3a4éTa «aBTOMATHUECKH) CTYZEHTY
HeoOX0Mo HabpaTh B XOJ€ TeKyllel U pyOeKHOM aTTecTauuil B
cemecTpe He MeHee 61 Gamra.
Ilo cornacosammio c mpemomaBaTeneM CTYZEHTY MOTYT OBITH
N00OaBNeHsl ONONHHTEIbHBIE (GOHYCH) OalIbl 3a aKTHBHOE
ydacTHe B Hay4HOW MW METOJMYECKOH paboTe, OpUrMHAILHOCTH
NPHHATEIX PELICHUH B XO/€ BHIIOJIHEHHUS 1ab0opaTopHBIX paboT, 3a
y4acTHe B 3HAYMMbIX YYeOHBIX M BHEYYEOHBIX MEpONPHSATHIX

OayutoB




4 | @opwmel U BUJIBI yueOHO# | B ciyudae, ecim k mpoMexyTouHOM arTectanuu (3a4ery) HaGpaHa
paboTel ms | cymma MeHee 50 OamwioB, CTyAeHTY HEOOXOOUMO HaﬁpaTB
HEYCIEBaIOIIUX HEJIOCTaolee KOMMYEeCTBO OautoB 32 CYET  BBIIOJHEHHS
(BOCCTAaHOBUBIIUXCS HA | JONOJHUTENBHBIX 3aJaHWd, A0 KOHIA IOCIEIHEH (3a4eTHOH)
‘Kypce oOyuenus) | Hememn cemecTpa. [Ipu 9ToM HeoOX0MO POpaGoTaTh MaTepHan
CTYAEHTOB JUIs | BCEX MPOIYIIEHHEIX JIaAO0PaTOPHBIX 3aHATHIA.

TMOYYEHHUS DopMEI JOIOJIHATEIBHEIX 3aJaHuil (Ha3HavaroTcs

HeJocTaomux 6ajjioB B | MpenoaaBaTeiiem):

KOHIIE CEeMeCTpa - BBIIOJIHEHHE ¥ 3all{Ta NPONYIICHHBIX J1aGOpaTopHBIX paboT
(npu HEBO3MOXXHOCTH  JIOHOJHHTENHHOTO IIPOBEICHHUS
nmabopaTopHOi paboTHl IpenoAaBaTeNlb YCTaHABIHBAET (HOpMY
JOIOJHUTENLHOIO  33JaHUsl MO TEeMaTHKe MPOIYIIEHHOM
nabopatopHo  paboTBI  caMOCTOSATENBHO) 2 Oawia 3a
IIPaKTHYECKYIO paboTy.

- TIPOXO0XJICHHE PyOE)HOro KOHTPOJS (0a/Ibl B 3aBUCHMOCTH OT
pybexa). :

JIukBHOan¥s aKaJleMUYeCKHX 3a0JDKEHHOCTEH, BOSHUKIIAX H3-3a
Pa3HOCTH B y4eOHBIX [UIAHAX IIPH NIEPEBO/IE MJIM BOCCTAHOBJICHHH,
MPOBOIMTCS IIyT€M BBIIOJIHEHHUS JOIOJHUTENBHBIX 3aJaHuii,
(opma 1 00BEM KOTOPBIX ONPEENISIETCs MPENoiaBaTeieM

Ouno-3a04Has popma o0yuenus
Ne | Haumenos
Conepxanue
aHue

1 | Pacopenen Pacnpenenenue 6amnos 3a 1 cemectp

| enne Bun VP:
bamoB 3a
CemMecTp Pt Py6exusiil | PyGexHblit
o BHIAM Hocell[e:ﬁne S e KOHTpPOJIL | KOHTPOIb 3ager

5 JIeKLMiA naboparopHEIM

y4eOHOit CaboTasE Ne 1 Ne 2

| paborsr,

CPOKH :

cnaun bankEax 12 12 23 23 30

yuebHoi OLIeHKA: _

paboThI

(moBomsTC e "

e no ITpumeua | Mo 4-x 6amos 3a Ho 4-x Gajpion 3 AB cb(;r:n]:: nf?bc;:::

CRECHEN HHA: JIEKIIHIO JlaﬁopaTopHyw TECTHPOBA TECTHPOBA

CTYIEHTOB paboty s Hus

Ha ' '

nepBoOM

ydebuom Maxcumanvnas cymma = 100 6annos

- | 3aHATHH)

2 | Kpurepuit  mepecuera
OaioB B ' 3
TPATHITORHYIO OIEHKY 60 u MeHee 6a/UTOB — HE 3a4TEHO;

: : 61 u Gonee GaIUIOB - 3a4TEHO

0 uToraM paboTel B

CeMecTpe H 3a4era : ,

3 | Kputepuu nomycka x | Jlns Jomycka K IPOMEXYTOYHOM arTecTamud (3a4eTy) CTYHCHT

IIPOMEXYTOIHON

‘aTTecTallHH,

BOSMOKHOCTH

J0JDKEH HabpaTh 10 HTOTaM TEKYIIEero U PyOEeKHOro KOHTPOIIS He
MeHee 50 OawioB M JOMDKEH BBIIOJNHUTH BCE J1aGOpaTOpHEIE
paboTel. JIndg monydeHHS 3a4€Ta «ABTOMATHYECKH CTYACHTY




HOJTyYeHHUs HE0OX0uMo HaGpaTh B X0ie TeKyIueH 1 py6exHo# arTecTamnmii B

3K3aMEHaIHOHHOM ceMecTpe He MeHee 61 Gamna.

OLIEHKH Ilo cormacoanmio ¢ mpenonasarenem CTYIEHTY MOIYT OBITH

«aBTOMaTHYECKH» 1O | J0OaBJIEHBI JOMOJHUTEIbHEIE (Gomychr) Gammsl 3a akTHBHOE

JUCLUTLITHHE, Y4acTie B Hay4HOH M METOIMYECKOH paGoTe, OPHTHHAIBHOCTD

BO3MOXKHOCTh TIPUHATEIX PEMICHHUI B XOZ€ BBIOIHEHHS 1a60paTOPHBIX pabor, 3a

NOIy4eHAsT  OOHYCHBIX | y4acTHEe B 3HAYMMBIX YYeOHBIX K BHEYYEOHEIX MEPONPHATHIX

OaoB KadenprL _ ; _

DopMbI 1 BUIE! yyeOHOH | B CIlyHac, eciu K IPOMEeKYTOYHOH aTTecTauuu (3avery) HabpaHa

paboTel i | cymma MeHee 50 Gajuios, CTYNEHTYy HeobXomumo Habpath

HEYCIIeBAIOIIUX HENIOCTAIOIIEE  KOJUYECTBO OaIOB 3a CYET BBHINONHEHMS

(BOCCTaHOBHMBIUMXCS Ha | HONMONHHTENBHEIX 3allaHuii, JI0 KOHNA IocienHei (3aueTHoI)

Kypce oby4eHus) | Hemenu cemectpa. IIpn sTrom HeoGxoauMo npopaGoTats Marepuan

CTYACHTOB AULL | BCEX TIPOIYINEHHBIX Ja00PATOPHBIX 3aHSTHIA.

HOJTyYEeHHSI @opMmer JOTIOTTHUTENBHBIX 3ajaHAi (Ha3HavaroTCH

HE/IOCTAIOHX GalIoB B | perojaBatesnem): ;

KOHIIE ceMecTpa - BBIIOTHCHHE M 3allUTa MPONYIUEHHBIX J1abOpaTOpHBIX paGoT
(mpm HEBO3MOXKHOCTH JNOIOJTHUTEIEHOIO IIPOBEICHHUS
1abopaTopHOii PaboTHI mperoaaBaTeNs ycTaHaBluBaeT (opmy
AOHONHATEIPHOTO  3a/laHMs [0  TEMaTHKe MpONYIIEHHOM
nabopaTopHO#i  paboTHI CaMOCTOATENbHO) 2 Gamma 3a
NPaKTHYECKYIO paboTy.

- IPOXOX/EHHE PYOEKHOro KOHTPOIS (GA/LIB B 3aBHCHMOCTH OT
py6exa). ' A 2 -
JluxkBHganus akageMuuecKux 3aJIOJDKEHHOCTEH, BOSHUKIIUX HU3-3a
Pa3HOCTHU B y4eOHBIX MJIaHAX IIPH MEPEBOJE MK BOCCTaHOBJIEHHH,
TIPOBOTUTCA IyTE€M BBUIOJIHEHUS JONONHATENBHBIX —3a/IAHMIA,
opma 1 06BeM KOTOPBIX OnpexenseTcs IIpEIoaaBaTeeM

6.3. Ilpouenypa onenuBanus P€3YyIBLTATOB 0CBOCHHS UCHHILIHHBI

PyGexubie kontpomu mposopsrcs B hopMe MHCEMEHHOTO TecTHpoBaHHS. I[IpaBuneHEIH
OTBET Ha KaXIbIi BOIIPOC TecTa PYO€KHOro KOHTPOIS OLeHHBaeTCs B 1 Gamn; 4ucio 3amanuii B
Tecte — 18 (23), MmakcumManbsHOE nCiIo 627108 — 18 (23).

Ilepen mposenenuem xaxaoro PYO€XKHOro KOHTpOJS TperozaBaTers npopabaTkiBaeT co
CTY/CHTAMH OCHOBHOH MaTepHal COOTBETCTBYIONHX pasieioB AMCLHMILIAHEL B (pOpMe KpaTKoif
Jeximu-nuckyccun. Ha xaxnoe Tectupopanme npu PYOEKHOM KOHTPOJIE CTYNEHTY OTBOIHTCS
BpeMs He MeHee 30 MUHYT.

IIpenonaBarens onennBaer B Gamrax PC3YIIbTATBl TECTHPOBAHUS KAaXJIOTO CTYIEHTA II0
KOJIMYECTBY NIPABHIIBHBIX OTBETOB M 3aHOCHUT B BEZOMOCTE ydeTa TeKyIlekt ycreBaeMOoCTH.

3a4er MpOBOAKMTCA B YCTHOM dbopme u BKmIOUaeT oTBeTH Ha BOIIPOCKHL. Bpems, otBomumoe
CTYACHTY Ha SK3aMECHAIIMOHHBIN GHIET, cocTaBiserT 1 aCTPOHOMHYECKHIA Yac.

OK3aMEeHAIHOHHEIH GHIIeT BKToUaeT 3 BOIIpOCa, OTBET Ha KaXkIbIi BOIIPOC OLEHHBAETCS /0
10 Gannos; MakcumansHas cymma 6amios IIpH IPaBUJIBHOM OTBETE Ha 3aueTe — 30).

PGBYHBTEITBI TEKYILIEro KOHTpPOJIA YCII€EBaEMOCTH M 3ayeTa 3aHOCsATCA IIpenomaBarelieM B
JK3AMCHAIMOHHYIO BEZIOMOCTb, KOTOPAs CZIAETCA B OPraHM3aIHOHHEL OTZeNI MHCTUTYTA B JICHb
349CTd, a TAKKE BBICTABIIAIOTCS B 3aY€THYIO KHHIKKY CTYHCHTA.




6.4.1. Ilpumepot oyenounvix cpedcme Ona pybescHbIX KOHMpoel u 3a4ema
IIpumep 1-020 pybesicrozo konmpons

3aoanue 1. ;
1. O eIMHCTBE OPraHAIECKOro MHpa CBU/IETEIILCTBYET:
1) Hanmuwme s71pa B KIIETKAaX BCEX JKUBBIX OPraHU3MOB
2) KIIeTOYHOE CTPOCHHE OPraHU3MOB BCEX IIAPCTB
3) oObeMHEHHE OPTaHU3MOB BCEX I1apCTB B CHCTEMATHYECKHE TPYIIIbI
~ 4) pa3sHOOOpa3ue OPraHu3MOB, HACEISAIOMHUX 3EMITIO
2. Iutonoru mpu H3yYCHHUH CTPOCHHMSI OPTraHOUIOB KJIETKH HCIIOJIB3YIOT:
1) cBETOBOM MHKPOCKOII
2) 5IeKTPOHHBI MAKPOCKOII
3) WTaTHBHYIO JIyILy
4) pyuryo nymy
3. Pynone Bupxos nonoman kietounyio Teopuio T. IIIBaHHA OJIOKEHHEM O TOM, YTO KIETKA:
- 1) enuuuIa CTPOEHHS OpraHA3Ma
2) epununa QyHKIMHE OpraHu3Ma
3) IPOUCXOIHT TOJBKO OT KIETKH
-4) cnoco6Ha K MEHOTHYECKOMY JIEJIEHHIO
4. OcHOBaTENAMHA KIETOYHON TEOPHH SABJIAIOTCS:
1) Jix. I'exkens u T. Mroiep
2) A.W. Onapus u k. Xonnehn
3) T. llIsann u M. IlIneiinen
- 4)T'. Mennens u T. Moprau
3. Cpemu monexyn PHK Hanmensmme pasmepsl HMeeT:
1) T-PHK
2) u-PHK
3) p-PHK :
4) pasmepsl Beex BuzoB PHK npumMepHO 01MHAKOBEI
6. Tomicaxapuy, 06pa3yromisii KJIETOUHYIO CTEHKY PACTeHHIA:
1) xpaxmai
2) TIIOKO3a
3) caxap
4) nemmonosa
7. OpraHouz, B KOTOPOM PACIIETLIAIOTCST OIIKH, YIIIEBOBL, JTAMH/IE - 3T0:
1) Baxyonn
2) MUTOXOHIPHHA
3) nmM30cOMEBI
4) xommexc ["onbpku

3aoanue 2.
Iuponaasmarnieckas cerb (IIIC)

~3anonnume nponycku 6 credylouux ymeepiucoeHusx.

A. , CHHTe3Wpyromue OenkH, KOTOphIe cpa3y e nepemcmaxorcs B SHC
IOKPBIBAIOT €r0 MOBEPXHOCTD H CO3JAIOT 00JIaCTH, HAa3BIBAEMEIE : _

B. Tpamcnopruble Be3ukyibl, HeCyllMe HOBOCHHTE3HPOBAHHBIE OEJIKH U JIMITH/IBI,
OTIIHYPOBBIBAIOTCS OT _ JUISl TPAHCTIOPTA YKa3aHHBIX MOJIEKYJT B anmapaT oKy,

B. B MpIneuHbIX KIeTkax MMeeTCs CIeNHaTM3HPOBAHHAS OPTaHesla, MOJ0OHAs XOpOLIO
. pasBUTOMY rna,uxomy OIIC, xoTopasi Ha3wIBaeTCs ; B HEM HaKallJIMBaeTCA H
- cexsectpupyercs Ca >*, mocTymaromuii 3 IHTO307IsL. :




Vkaoicume, xakue uz credyiowux ymeepowcoenuii npasuivHvlie, a xakue — Hem. Ecnu
ymeepoicoenue He6epHo, 00bACHUME NOYeMY.

A. B xieTkax MIIeKOIHTAIOIUX HMIIOPT Genkos u mpocset DIIC HaunHaeTcs eme 0 TOro,
KaK CHHTEC3 MOJMIENTHIHON IENH IIOJHOCTHIO 3aBEpHIEH, T. €. HMIOPT = IPOHCXOIUT
KOHTPaHCIISIIHOHHO.

B. Jleroxcukanus, ocymecTsiseMas hepMeHTaMu ceMelicTBa muToxpoma P450, Bmogaer
pacIeIuieHHe TOKCHYHBIX COSAMHEHMM WM METabOIUTOB Ha TaKHe MEJIKUE eJUHHMIEL, KOTOPHIE
MOTYT BBIIEIATECSA C MOYOM.

Annapar I'onbxu
3anonnume nPonycKu 6 cnedyIouwux ymeepicoeHus _
A. , JIOKQJIM30BaHHEIH 00BIYHO BOIM3H KJIETOYHOTO sIpa, MPEACTaBIsLeT coO0M
Ha0op YIUIOIEHHBIX, OTPAHHYECHHBIX MEMOpaHaMK IUCTEPH.
b. Cronka I'onb/mku nMeeT ZBe pa3HbIe CTOPOHEI: , KOTOpasi TECHO. CBSI3aHa C
nepexonneiMu 3nemeHTamu JIIC, u , KOoTopasi HEpexXOJuT B TpyOuaThIid

PETHKYJIYM, Ha3bIBAEMbIi TPAHC — CETHIO [ OJIBIKH.
B. Vrnesoauele menu, NpHCOeNMHEHHbIE K OCTaTKaM aclaparvHa B 0elKkax, Ha3bIBalOTCS

.

JInzocompbl

3anonnume nponycku 6 ciedylouwux ymeepoicoeHusx. -

A. __ - 9TO OTPaHAYEHHBIH MEMOPaHOi MEINOK C THAPOIUTHYECKAMH (epMEHTAMH,
Npe/Ha3HAYCHHBIMHU UL PETYJIMPYEMOT0 BHYTPHKIIETOYHOTO PaCIEILICHHS Maxpomonexyn

b. M'anpomutiyeckue GepMeHTEI, aKTUBHBIE IPU HU3KOM pH, Ha3bIBAIOTCS y

B. KommiapTMeRT, B KOTOpBIi IOCTYIAlOT HOBOCHHTE3WPOBAHHbIE JIN30COMHBIE THAPOIA3H! H
MeMOpaHHbIe GeJIKH U3 anmapara ['oJbIKe, Ha3sBaeTcs ;

- I'. lerpapanus oTpaGoTaHHBIX YacTel KJIETKU MOXKET IPOUCXO/IUTH IIyTeM , IpA
KoTOpoit MemOpanbl, mpoucxogsmue u3 OIIC, 3ambikaoTcs ¢ 06pazoBaHHEM 0CO0ON
OpraHesuIbl, __, CIMBAIOINEHCS 3aTEM C JTH30COMOIA.

Ipumep 2 —0z0 pybesicHozo Konmpona .
3ananme 1.

1. Kakoe umciio XxpoMOCOM Y IOJIFOCOB KJIETKH B Tenodasy MuTo3a?
- 1. YMenbII€HHOE B/IBOE B CDABHEHHH C MATEPUHCKOMN KIETKOM
2. YBEIMYECHHOE B/IBOE B CPABHEHHH C MATEPHHCKOM KJIeTlcoﬁ
3. HepaBnoe
- 4. Takoe x_ce_, KaK MaTepHHCKOE

9, .Korna myudrre Bcero BHISBISETCS Moptbonomﬂ XpoMocom?
- 1. B Metaasze MuTo32
2. B renogaze
3. B unrepdasze
4. B meradaze

3. Korpa npoucxoaut curares JJHK B kiieTounoM muxiie?
1. B npojdaze

- 2. B unrepdase

3. B renodasze
4. B metadase

4. W3 CKOJBKHX JEIEHHUN COCTOUT Mei03?
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5 Ha KaKoi cTajquy Meio3a IPOUCXOOUT 00pa3oBaHue OUBAJICHTOB?
1.3urorena
2. [Taxutena
- 3. Jlnakunes
4.JlentoTena
6. Yro Takoe reTepoxpOMamH‘?
1. YacTb XpOMOCOMBI
2. HepackpyueHslii XpoMaTHH
3. CunbHOpacKpy4YEHHBIH XPOMATHH
4. Myxckas XxpoMocoMa
7 CoBOKYIIHOCTE YHCIIa, BEIMYHHEI 1 MOP(OIOTHH XPOMOCOM
1. Kapuorun
2. Unuorpamma
3. 'enodonn
4. Ha6op XpoMocoM
8. XpoMOCOMEI, B KOTOPBIX LIEHTPOMEpPA PACIIOJIOKEHA TOCPEIHHE, HA3bIBAIOTCS
1. MerauenTpudeckue
2. CybMmeraneHTprUYEeCKIE
3. Tenouentpuueckue
4. AKponieHTpUYeCKHe

3ananue 2. o ;
JHK u Genxu, BXoasimgue B COCTAB XPOMOCOM
3anonnume nponycku @ ciedyiouux ymeepiucoeHusX.

A. Kaxnas monekyna JIHK ymakosana B , @ BCsS reHeTH4ecKas HH(OpMAIHS,
XpaHqmasics B XpOMOCOMax OpraHu3Ma, COCTaBIISIET €0 '

b. Haubonee crabumenas crpykrypa JIHK — 310 Tak HaspiBaeMas JHK,
OJTHAKO HEOOBIMHBIE IIOC/IEIOBATEIPHOCTH HYKJICOTHIOB MOTYT OOpa3oBHIBATE JPYTHE THIII
CIIMpaJICii: IPaBO3aKPYICHHYIO JIHK u neBo3akpy4eHHYIO JHK.

CtpyKTypa XpoMOCOMBI

3anonnume nponycku 6 credyIouux YmeepicoeHusx.

A. Ha crammu meradassr B mponecce MuTo3a e nodepuue monekymbl JJHK ymoseHs:
K&X7as 10 OTAENBHOCTH B BHIE JBYX CECTPHHCKHX : , KOTOpBIE COEIMHEHBI MEKIY
co00} C IIOMOIIBIO IEHTPOMED.

b. Habop 13 46 METOTHYECKHX XPOMOCOM Y€JIOBEKA HA3BIBAETCS YeoBeKa.

B. CrniapeHHBIE MEHOTHYECKHE XPOMOCOMEI B PACTYIMX OOIUTAX HA3BIBAIOT : , TaK
KaK IIE€TJIH XPOMaTHHA Y HUX HEOOBIYHO TyrHE U BBITSHYTHIC.

I. TlnoTHOE mpHiIeraHWe OJHA K APYrod OTHENBHBIX LENel XpOMaTHHA B
IPUBOJIUT K 3HAYUTETHHOMY YITHHEHUIO OCH XPOMOCOMEI H npemrrcmyeT CIIYTHIBAHKIO nemnei
XpOMaTHHa.

Jl. AKTHBHO  TpaHCKpHOHMpyeMble  00NacTH Ha  IIONMTEHHBIX  XPOMOCOMAX
JNEKOH/ICHCHUPYIOTCS 1 00pa3yoT XOPOLIO pa3IuIUMbIE . :

E. XpOMaTIHH Ype3BBIYAiHO YyBCTBUTENIEH K JEHCTBHIO HyKJeasel. [lo —

- BUJIAIMOMY, HyKJICOCOMBI B HEM H3MEHEHBI TAKUM 06pa30M 9YTO UX yNAKOBKA CTAHOBUTCS MEHEe
IUIOTHOH. :



X. HeGompmas o¢paxmus JIHK HX KIETOK BBICHIMX OYKapHoOT — 9TO 0C000
konnencuposannas (opma JIHK, nHaspBaemas Ot yuactku JIHK OCTaloTes
HeoOBI4aHO KOMIAKTHEIMH B TCUCHHE uHTEpha3bl U HE TpaHCKpnﬁnponrcs[

6.4.2. IIpumepnulil nepe4enb 60nPOCO8 K 3a4emy

PasBuTHE MEKpOcKonmyeckux uccienosanuii B X VII-XVIII Bexax.
PasButHe nuronornueckux mcciaenoBaHui B XIX Beke. Ponb OT€UeCTBEHHBIX YYEHBIX B
pa3BUTHU HAYKHU O KIIETKE.
3. Kierounas teopus /I1IBaun, I1lneiinen,1838/. CoBpeMEHHOE COCTOSHHUE KIICTOYHOM TCOPUH,
'OCHOBHBIE €€ ITOJIOKEHHS _
4. T'naBHBIE HANPABJICHHS COBPEMEHHOMN LIUTOJIOTHH
5. CseroBasi MUKPOCKOTIHS. THIIBI CBETOBOH MHUKPOCKOIIHH.
6. DnekrpoHHas MEKpockomnus. Bumpl. [Tpuanmn paboThl 9IEKTPOHHOTO MHKpQCKOlIa.
7. Visydenne (PUKCHPOBAaHHBIX KIETOK; aBTOpagdorpa@uyeckoe H3ydYeHHE CHHTE3a H
TpaHCIOpPTA BellecTB B KieTke. LieHTpudyrupoBanue u Jpyrue METOMBL. -
8. Ouxcanus 00BHEKTOB.
9. CXOICTBA M pa3IM4usi B CTPOCHHH KJIETOK IPOKAPHOT M 3yKapHOT.
10. Ctpykrypa KineTouHbIX MeMOpaH, HX XUMHYECKHM COCTAB
11. OyHkumyu mIa3Marudeckoi MeMOpaHsl. MeXKIETOYHbIE KOHTAKTBL.
12. ®ynkuuy ma3MaTHIeckoi MeMOpaHbl: TPAHCIIOPT BEMIECTB B KIIETKY.
13. OysKI¥H IUTa3MaTHYECKOR MeEMOPaHEL: PELENTOPHAs U PETYIATOPHAS.
14. HanMeMGpaHHBIE CTPYKTYPHI )KUBOTHOM, PaCTHTENBHOM H OaKTEpHAIbHON KIIETOK.
15. DupomnasmMaruyeckas CeTb.
16. Kommiekc I'onbmxu.
17. JIu3ocoMBlL. :
18. CTpoeHre MATOXOHIPHIA.
19. Cunres AT®
- 20.Tunote3sl O TPOUCXOXKACHHHA MHTOXOHIDHH B CHCTeME KIETKH 3YKapHoToB. Poib
MHTOXOH/IPHA B IATOIIA3MATUICCKON HACIIEICTBEHHOCTH.
21. ITnactuael Kiietok pacteHud. Tunel muacTuz. I'Umoressl o nponcxomeﬁnn mwiactan. Pois
IUIACTHJI B IIUTOIUIA3MAaTHYECKOM HacIeCTBEHHOCTH.
22. Xnopomnactel. CTpoeHHE U q;\yHKunH.
23. ®OTOCHHTES.
24. Kj1leTo9HBIH LEHTP.
25. lleHTpHONApHBIH UKL
26. Pubocomsr. =
- 27. Muxpotensna.
28. Bakyonu pacTUTENBHBIX KIETOK.
29. XpoMaruH, ero XUMHYECcKast XapaKTepUCTHKA, OEKH XpOMATHHA, BU/IBL. 3HAYCHHUE.
- 30. HyxieuHOBBIE KMCIIOTBL
31. MeTo/p! HCCIIe0BAHUS HYKIIEHHOBEIX KHCIIOT.
32. IlonuTeHHBIE XPOMOCOMBI
33. Snpo. Ctpoenue u GyHKIHU [IOBEPXHOCTHOIO annapaTa anapa. 3Ha4eHue 41pa.
34. SapeimiKo.
35. Snepuslit MaTpukc. MaTpUKC MHTOTHYECKHX XpOMOCOM.
36. YapTpacTpyKTypa XpOMOCOM.
37. Mopdonorus xpomocoMm. Kapuorun genoseka.
38. Ilutockener. CrpoeHwe W (QYHKIWH HeMeMOpPaHHBIX KOMIIOHEHTOB umocxene’ra
MHKpOTpyOoUeK. MHKpOTpaOyKyIspHas CETh.
39. Ctpoenue u GpyHKIMHA MUKPOGDHIAMEHTOB X IPOMEXKYTOYHBIX (DHIIAMEHTOB.

Y =




40. CrpoeHre ' MHOQHOPHIITEl TIOMEPEYHO-TIONOCATOTO MBINIEYHOr0 BOJIOKHA. XHMH3M H
9HEpPreTHKa COKpAIIEHMH ONEPEYHONOI0CATEIX MBIIIIII.

41. CTpoeHHE ¥ MEXaHHU3M JBHKCHUS PECHHYEK H JKTYTHKOB.

42. CTpoeHHeE XKIyTHKOB Y GaKTepHii.

43. Ame6ouTHOE JBUIKEHHUE.

44, ®a3pl MUTO3a, HX XapaKTEePUCTUKA, IPOIOJDKHTEIEHOCTD.

45. Tuns! muto3a, [laTomorus MuTO3a.

46. Tlepro/bl KIETOYHOTO MHUKIA B HHTepdase. XapaKTepUCTHKA 3THX MEPUOJIOB.

47. 1lMToKKHE3 B €r0 0COOEHHOCTH B KJIETKAX KMBOTHBIX M PACTCHHI.

48. AMuTO3.

49. Paznuuns MeXIy MATO30M H MEHO30M.

50. ®a3bl Meiio3a, KX XapaKTePUCTHKA. ,

51. ITpomecc pa3BUTHS NMOJOBBIX KJIETOK Y JKHBOTHBIX: CIIEPMATOr€HE3 U OBOTEHES. -

52. Pa3BuTHE NMOJIOBBIX KJIETOK Y PACTCHHH.

53. Tunsl Meiio3a; YepeI0BaHME TAaIUIOUJHOM U JUIUIOUAHON (a3 B KU3HEHHOM LHKIIE PA3HBIX
OpraHM3MOB. 3HaYeHUE MeH03a. :

54. OcoOeHHOCTH Pa3BUTHS MYXCKHX M JKEHCKHX TIOJIOBBIX KIIETOK y YeIOBEKa.

55. BxunroueHus UTOILIA3MBL.

56. Poyib TOPMOHOB B KJIETOYHOH nacbcpepeﬂunporxxe

57. DMOpHOHAIEHAS HHTYKITHS. :

58. PoJib sifipa ¥ MUTOIIa3MBI B KJIETOYHOH AU dEpeHIEPOBKE.

59. Crapenue xierku. I'umnoressl, 00bICHSIONMNE MEXAHU3M CTAPCHHS KIICTKH.

60. OnyxoJeBslit pocT KiieToK. Mopdoaorus omyXoneBbIX KIETOK.

61. Chepocomsr '

62. BiusiHUe MOBpeXIAIONHX (akTopoB HA KIIETKY.

63. Cnenuduyeckoe H HecneNMOHUIECKHE PEAKIUH KIETKH Ha IOBPEXICHHE.

64. I'uGens KiIeTKu. AnonTos.

6.5. ®oH OLIEeHOYHBIX CPEACTB

Tlonusii GaHK 3ajaHuMii JUIS TEKYIIEro, PyOEXHBIX KOHTpONeH H MPOMEXYTOUHOH
arTecTallMyd [0 JUCHHUIUIMHE, II0OKa3aTeNW, KPUTEPHUH, INKAIbl OICHHMBAHHS KOMIIETEHIIHH,
METO/IMYECKUE MATEPHANB], ONpEACISIONUE IPONeIyphl OICHHMBAHMS 00pa3oBaTEBHBIX
pE3yJIBTATOB, IPUBE/ICHBI B y1€0HO-METOANYECKOM KOMILIEKCE AUCIHUILIMHEL

7. OCHOBHASI ¥ JIOTIOJJTHUTEJIbHASI YUEBHAS INTEPATYPA

: 7.1. OcHoBHas y4eOHasi JHTEpPaTYypa
1. Bepemarusa, B.A. OcHoBbl o6me#i muronorun. YueOuuk / B.A.Bepemarmma. - M.:
- Axazewmus, 2007. - 266 c.
2. 3asap3un A.A. OcHoBbl 00me# muronoruu: ydebHoe mocobume / A. A. 3asapsuH, A. [I.
Xapasosa. JI.: U3n-so JII'Y, 1982. 239 c.

7.2. lonoHUTEIbHASA .lmTepaTypa

1 AHa'I‘OMHH pacTenui D3ay. MepucreMsl, KIETKH B TKaHW PacTEeHHM: CTpOeHHE, QyHKIMH H
passuTHe [DnekTpounsiii pecypc] / P. @. OBepT; nep. ¢ aHIIL. IOA pell. KaHA. OHONL. HayK A.
B. CrenanoBoii. - M.: BUHOM, 2015. 603 c.- (JIywmmii 3apyOexHbrii yd4eOHHK). -
http://www.studentlibrary.ru/book/ISBN9785996329083.html — Joctyn mu3 3OBC

- «KoHcynbTaHT cTyAeHTa»

2. Konnuer A.C. MonekysipHas Ouonorus: y4eOHUK JUIS CTYJIEHTOB BY30B, 06y JArOIIHXCS o -
cnenuansHoctd 032400 "Buomorums" / A. C. Konmues, I'. A. CepactesnoBa. — M.:
Axanemus, 2005. 397 c.



3. Yennos 10.C. Obmras nuTon0rus: y4eOHUK I CTYI€HTOB OMOJIOrHYECKUX CIeNHaIbHOCTEH
yaueepcuteToB / FO. C. Yennos. — M.: U3n-so MI'Y, 1978. 344 c. (2-e uzg — M.: MI'Y,
1984. 352 c.).

4. Camyces P. II. ATiac mo IMTOJIOTHH, T'MCTOJIOTHH M 3MOpuonoruu: yuebHoe mocobue ais
CTYJIEHTOB BBICIINX MeIUIMHCKUX yueOHbIX 3aBenenuil / P. I1. Camyces, I'. M. Ilynsinesa,
A. B. CmupHOB. — M.: Mup u o6pa3zosanue, 2004. 399 c.

YYEBHO-METOJUYECKOE OBECIIEYEHHUE CAMOCTOSITEJIBHOMN PABOTHI
OBYYAIOIIINXCA
1. I'puropornu O.A. [{uTonorus: MeToandecKie peKOMEHIAIUH K 1ab0paTOPHEIM 3aHATUAM 110
LUTOJOTHH IS CTyJIeHTOoB cmeruanbHocTel «bumomorms» (020201, 050102) wu
«buoskonorusy» (020803) O.A. I'puroposuy. - Kypran:1sa-so KI'Y, 2005.- 38c.
2. I'puropouu O.A. Pabovad TeTpamp MO IHUTOJOTHH: METOAHYECKHE PEKOMEHJAMU K
npoBeNeHHIo 1abopaTopHbIX 3aHaTHit. / O.A.I'puroposuy. - Kypran: KI'Y, 1997. - 23¢

9. PECYPCBI CETU «MHTEPHET»,
HEOBXOJUMBIE JUIsI OCBOEHMA JTUCHUIIJIMHBI

Ne HurepHeT-pecypce KpaTkoe onucanue
1 | http://cuto.ru CaiiT 1o HUTOJIOTHH
2 | http://elementy.ru/ HoBoctu Hayku. buonorusi.
3 | http://www.farmafak.ru/Biologiya-1.htm | SnekTpoHHBIE y4eOHHKH O GHOIOTHH
4 | http://www.polit.ru/topic/videon lectures/ BIICosHTHE Te!f.CTOBHH s el
Iy OIUYHBIX JICKITHIA
5 | http://www.ecolife.ru OKOJIOTHS ¥ KHM3Hb
6 | http://tsitologiya.ru [TuTonorus.ru
b |ttt Mwevadirn? OenepanpHbli moptan «Poccuiickoe
obpa3oBaHue»
8 | http://ru.wikipedia.org DuuukIoneaus Bukumneaus
Caifit MOCKOBCKOr0 rocyJapCTBEHHOTO
9 | http://www.msu.ru
yHuBepcutera uM. M.B.JlomonocoBa
10 | http://elibrary.ru OneKTpoHHas Hay4yHas GubinoTeka
11 | http://lib.kgsu.ru/ bubmorexa KI'Y
12 | http://znanium.com/ JneKTpoHHas 6ubauoTeyHas cucTemMa

10. HTHOOPMAIIMOHHBIE TEXHOJIOI'HH,
IMPOI'PAMMHOE OBECIIEYEHHUE
N HHO®OPMAIITMOHHBIE CITPABOYHBIE CUCTEMBbI
[Ipu uTeHHM JNEKIUit UCHONB3YIOTCS CIailIOBBIE Mpe3eHTai. MuHUManbHbIe TpeboBaHus
K ONEpallHOHHOW CHCTEME M IPOrpaMMHOMY O00ECIIeYeHHIO KOMIIBIOTEpa, MCIIOJIB3YEMOT0 IIpH
MOKa3e ClaiJIoBbIX Mpe3eHTauuit. [Ipy NpoBENEHUHM NpaKTHYECKHX pPaboT HCHONB3yeTcs
1 poBasi MUKPOCKOIIHASL CHCTEMA.

11. MATEPHAJIbHO-TEXHUYECKOE OBECIIEYEHUE
TACHUILIAHBI

Bce nexnuu obecrnedeHbl MyJbTHMEIHAHBIME Npe3eHTAalUsIMH. JIMCIUIUIMHA YUTAETCS B
CTIeIIHATM3UPOBAHHBIX ayJUTOPHUAX, CHAO)KEHHBIX HEOOXOoAWMMOM ammapaTypoil (mepeHOCHOM
IEePCOHANBHBINA KOMIIBIOTEP, MYIBTUMEIUUHEIN TPOEKTOP, MYTbTUME IUHHBIM SKPaH).




' 12. METOJMYECKUE PEKOMEHJIAIIAN IO OPTAHU3AIIY M3YYEHUS
) JUCIATLIAHLI

JIaGopaTopHBIe 3aHATAS POBOJSATCS B CHEMHANEHO 060PyOBaHHOM yaeOHO# 1abopaTopuy,
OCHAIIEHHOM  MHKDOCKOIaMM, OHHOKYJISIDHBIMH  JIyIIaMH, MHKPOCKOIIHOM  CHCTEMO
BH3yaM3alliM C BO3MOXKHOCTSAMH 3allHCH M NPSIMOTO BBIBEICHHS H300paKeHHs Ha GONBIION
skpad. [logxmoueHne Kk ceTd IHTEpHET IO3BOJET HCHONB30BaTh B XOAC nabopaTopHEIX
3aHATHI BO3MOXKHOCTH OHJAWH - TEeXHOJOrWiA. VIMeroTcs craiioBRIe NPE3CHTAlUH 10
- JIGKIHOHHOMY KYpCy; OJICKTPOHHbIS muKpodoTorpahur KIETOK H HMX OpraHeiUl; TOTOBEIE
MHKpPOIIPENApaThl KJIETOYHBIX OPTaHellT; JKUBbIE O0BEKTHL.

- 13. IISI CTYJIEHTOB, OBYYAIOIIUXCS C HCITIOJIb30OBAHUEM
JUCTAHIIMOHBIX OBPA30BATEJIBHBIX TEXHOJIOT AN

TIpM HCIONB30BAHMM OJIEKTPOHHOrO OOYYeHHS H JHCTAHIMOHHBIX O00pa30BaTETBHBIX -
texuonornii (manee D0 u JIOT) 3aHATHS IONHOCTHIO MM YACTHIHO NPOBOJATCA B PEXHME
onaiie. O6beM IHCIUIUTHHEL H pacipe/ie/leHie Harpy3Ky 0 BHIaM paboT cooTBeTCTBYeT I1.4.1
Pacnipezienienne 6aioB COOTBETCTBYET 11.6.2 MO0 MOXKET OBITH HCIOJIE30BaHO B COOTBETCTBHE C
pemenneM Kadenmpel, B cmydae nepexoma Ha D0 u JIOT B mpomecce oOydenus. Pemenue
xaheapsl 06 HCIOIE3YeMBIX TEXHONOTHSX M CHCTEME ONCHMBAHMS JOCTHXEHHH 00yJaiommxcs
IIPUMEHSETCS ¢ YUeTOM MHEHHs! BEIyIIEero MPENo/IaBaTelis i IOBOIUTCS 10 00yJarOmuXcs.




ITPUJIOXEHHUE 1

AnHOTaMA K pabodel nporpaMMe JUCHUIITIUHEL
«I{uTosiorus»

'06pa3oBaTebHOM IPOrpaMMEI BBICIIIErO obpa3oBaHus —
porpaMMsI bakanaBpuaTa ;
06.03.01. «Bromorus»

- HampasieHHOCTh «YTpaBieHHe OHOJIOrHYECKUMH CHCTEMaMH)

TpyHoeMKOCTh AUCLHIUIAHEL: 3 3a4eTHBIX eiunulb (108 akageMudecKux qaca)
Cemecrp: 1 (ounas, 04HO-3a04Hast popma o0y4eHns)
~ @opma NPOMEXKyTOIHO! aTTECTAIMH: 3a4eT

Copep:xaHue JUCIHNIHHBI
‘Mertozs! uccnegoBanus kineTok. CtpoeHne # QyHKIHS KIETOK. SInepHbIi annapat KJIETKH.
Heﬂeﬂue knerok. Jluddeperupmanus xieTox. I1aTonorus KIeTKy.



