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Pabouas nporpaMMa AUCHUILIMHBI aKTyalIM3MpPOBaHA HA 3aCeAaHuu Kadeapbl GU3UOIOIMU U 001Iei
Ouosioruu mpoTokoia oT «15» uronst 2018 . Ne 18

JlononHeHus 1 U3MEHEHUs, BHECEHHbIE B Pab04yI0 IPOrpaMMy JTUCHUILIMHBI, B TOM YUCIIE
OOHOBJICHHUS TPOrPAMMHOT0 oOecreueHus: U MpoPecCUOHANbHBIX 0a3 JaHHBIX U UH(GOPMAIIMOHHBIX
CIPABOYHBIX CHCTEM YTBEPKIICHBI HA 3aceAaHnH Kadeaphl (GU3MOTOTUH 1 001Iei OUOIOTHH, TTPOTOKOI
No 8 ot «29 » anpensa 2019 r.

e
o o ,///
3aBenyromuii kKadenpoii /

/ 3.P. XucmarymimHa

JlonoJHEeHUs: ¥ U3MEHEHUs], BHECEHHbIE B pa00uyto NMporpaMMy AMCLHUILUIMHBI, YTBEPKAECHBI HA 3acelaHUU
Kadeapel ,
pOTOKOJ Ne OT « » 20 1.

3aBenyronmii kKageapoit / ®.1.0/

JlomoyiHeHUs ¥ U3MEHEHUSs, BHECEHHbIE B pa0OUyI0 MPOrpaMMy JTUCIHUILIMHBL, YTBEPKACHBI Ha 3aCeIaHUU
Kadenpsl ,
pOoTOKOJ Ne OT « » 20 r.

3aBeayromuit kadenpoit / d.N.0/

JlonoTHEeHUsT ¥ UI3MEHEHUS], BHECEHHBIE B pab0Uyr0 MPOrpaMMy AUCHUIUIMHBI, YTBEPKACHBI HA 3aCeIaHUH
Kadeapsl )
POTOKOJ Ne OT « » 20 1.

3aBenyrouuii kadeapoii / ®.1.0/
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1. IlepeyeHb MUIAHUPYEMBIX Pe3yabTATOB 00y4eHHsI N0 JMCIUILIMHE, COOTHECEHHBIX €

B pe3ynbrare ocBoeHUs1 00pa30BaTEIbHOM MPOTrPAMMBbI 00 yUYAIOIITHIICS TOJKEH OBJIAIETh

IUVIAHMPYEeMbIMH Pe3yJIbTaTaMM 0CBOEHHUsI 00pa30BaTeIbHON MPOrpPaMMbI

(c opuenmayueu Ha Kapmuvl KOMNEMeHYUlL)

CJIICAYIOIMMHU PE3YJIbTaTaMU O6yLI€HI/ISI 110 JVCUUIIINHE:

Pesynbrarsl 00yueHus

dopmupyemasi KoMIneTeHuus (c
yKa3aHUuEM KOJ1a)

[Ipumeyanun
e

nH(popMarueit, oToOpaHHON U
CTPYKTYPUPOBAHHOM /ISl BBIIIOJHEHUS
po(eCcCHOHAIBHOMN IeATENbHOCTH.
-aHaJIM3UPOBATh U OOBEKTUBHO OLIEHUBATh
coOCTBEHHOE «SI» B KOHTEKCTE TpeOOBaHMM
K COBPEMEHHOMY CIELUATUCTY

-MCKAaThb [IEPCIEKTUBY HUCIIOIb30BAHUS
HOBBIX UJIeH B IPO(eCcCHOHATBHOM
NesITeIbHOCTH, alalTUPOBATHCS U THOKO
[IEPECTPAUBATLCS B COOTBETCTBUH C
TpeOOBaHUAMH B MPO(HECCHOHATBHON
NEeATEIbHOCTH

3nanus | 3HATh: OK - 7ctiocoOHOCTB K
- CoJIep KaHME MPOIIECCOB CAMOOPTaHM3aI[MK | CAMOOpPTraHU3alluu 1
U caM000pa3zoBaHMs, UX 0COOEHHOCTEH 1 caMo00pa30BaHHIO
TEXHOJIOTUH pean3aliiy, UCXO0 U3 Ieiei
COBEPIICHCTBOBAHUS MPO(HECCHOHATLHOM
JIEATEILHOCTH.
- XapaKTEPUCTUKU U MEXAHU3MEI MPOIIECCOB
CaMOpPa3BUTHUS U CaMOpeaIU3alK JTUIHOCTH
- OCHOBBI M1 MEXaHU3MBI YIIPABJICHUS
BpeMeHEeM (TaliM-MEHEKMEHT)
1. 3uatp yueOHsIii Marepuan ¢ Tpedyemoii | OIIK -5criocobHOCTD
CTEIEHBIO HAYYHOW TOYHOCTH U MOJHOTHI. | IPUMEHSTh 3HAHUE PUHIIAIIOB
2.3HaTh TIPHHIIATIBI KJICTOYHOM | KJICTOYHOH OpraHu3aiuu
opraHu3anuy OUOJIOTHYECKUX OOBEKTOB. OHOJIOTHYECKUX OOBEKTOB,
OMOPU3NIECKHUX U
3.3HaTh MPUHIMIBI OHOPHUINYECKUX U | OMOXMMHUYECKHUX OCHOB,
OMOXMMHYECKHX  OCHOB,  MEMOpaHHBIX | MEMOpPAHHBIX MPOIECCOB U
MPOIIECCOB U MOJICKYJIIPHBIX MEXaHH3MOB | MOJICKYJISIPHBIX MEXaHU3MOB
JKU3HEIEATEIbHOCTH JKU3HEIEATEIbHOCTH
VmeHu | YMerTs: OK - 7cnocob6HOCTE K
q -CaMOCTOSATECIIbHO CTPOUTH ITPOLECC OBJIAACHUA CﬂMOOpFaHI/I?:aIII/H/I u

caM000pa30BaHHIO

YMerp  pemlaTh  TUIWYHBIE  33Ja4U
npoeCCUOHATILHON ~ JIeSTeNbHOCTH  Ha
OCHOBE BOCIPOU3BEJIEHUS CTaHAAPTHBIX
AJITOPUTMOB.

YMmerb aHAIM3UPOBATh
71a00paTOPHBIX IKCIIEPUMEHTOB

pe3yNbTaThl

OIIK -5crnioco6HOCTD
MIPUMEHSITH 3HAHUE TTPUHIIUIIOB
KJIETOYHOW OpraHHu3aluu
OMOJIOTHYECKUX 0OBEKTOB,
O6noduznueckux u
OMOXMMHYECKHX OCHOB,
MeMOPaHHBIX MTPOLIECCOB U
MOJIEKYJISIPHBIX MEXaHU3MOB
JKU3HEIESITCIBHOCTH




Bianen Bianers: OK - 7crioco0HOCTB K

us -pUeMaMu CaMOPETYJISIIIU | CAMOOPTaHU3AIUH U
(HaBBIK | DMOIMOHAIBHBIX W  (YHKIHMOHAIBHBIX | CaMOOOPa30BaHUIO
u/ COCTOSIHUI pu BBITMOJTHCHU U
OTIBIT poeCCUOHATLHOMN IeATEILHOCTH.
nesTen -pueMaMu CaMOpa3BUTHUSA u
BHOCTH | camMopealu3alii B TPOPEeCCHOHATBHON |
) apyrux cepax aesiTeabHOCTH
-pUeMaMu  TIOCTAHOBKH ~ IeJIeH B
npodecCHOHATBLHOM JeSTEIILHOCTH,
TUTAHUPOBAHMS, METOaMHU u
WHCTPYMEHTAMHU BBITMOJIHEHUS KOHKPETHBIX
3ajad,
-KYJbTYpO MBILIUIEHHUS, CHOCOOHOCTBIO K
BOCITPHUSATHIO, aHaIM3y, 0000111 HITIO

uHpOpMaLIK, TTOCTAHOBKE IIEJTM U BBIOOPY
nyTen €€ TOCTUKEHUS

1. Binagers HOHATUHHBIM U OIIK -5. crtocoGHOCTD
TEPMHUHOJIOTHYECKUM aIlapaToM MPUMEHSATH 3HAHUE MPUHIIUIIOB
OUCIHHUIIINHBI KJICTO‘-IHOI71 OpFaHI/I3aHI/II/I

OMOJIOTHYECKUX OOBEKTOB,
OMOPU3NIECKHUX U
OMOXMMHUYECKUX OCHOB,
MEMOpaHHBIX IPOLECCOB U
MOJICKYJISIPHBIX MEXaHH3MOB
JKU3HEIEATEIbHOCTH

2. lleab 1 MeCTO TUCHUILUINHBI B CTPYKTYpe 00pa3oBaTeIbHON MPOrpaMmbI
Jucuumnuna «L{utonorusy oTHOCUTCS K 6a30601i 4acTH.

Hukn b1.5.19. 6azoBas 9acTs,.

Jucuunnuza usydaercs Ha 1 xypce Bo2 cemectpe (o4Has ¢opma o0ydeHus ), Ha 2 Kypce B 1
cemecTpe (o4HO-3a0uHas popma), Ha 1 Kypce Bo 2 cemecTpe (3aouHas Gpopma oOydeHus).

[enbto yueOHo# nucturunnbl «L{uTomorusy saBiseTcs co3AaHue y CTYIEHTOB OCHOBOIIOIATAIOIIETO
YPOBHSI 3HAHUH 110 MOP(OIIOTHH, MOJIEKYIISIPHOH OpraHu3anuy 1 QyHKIUSIX KIETKH 115 6oee
JETabHOTO U3yYEHHS pa3HOOOPa3HBIX ACMIEKTOB KIETOYHON OMOIOTHH B KypcaxX MOJIEKYISIPHOM
Oounosoruu, (GU3NOIOTHUN PACTEHUN U KUBOTHBIX, TCHETHUKH, MUKPOOHOJIOTUH, OMOPUZUKHU, TEOPUHU
HBOJTIOIIHH.

[lepen n3ydyeHnem Kypca CTYJACHT JOJDKEH OCBOUTH CIIENYIOIINE TUCIUILTHHGL: «bromorns
qenoBeKay, «3oomorusy», «boranukay. [lepen ocBoeHneM AUCIUTIIIMHBI 00YYAIOITHIICS TOMKEH UMETh
MIPEJICTABJICHUE O CTPOCHUE U (PYHKIIHSX KHUBOW CHCTEMBI, IMETh MPEJICTABIICHUE O BUIOBOMH
KJIacCU(UKALIUU )KUBOTHBIX U PACTUTEIBHBIX OPTaHU3MOB



3. Coaepxanue padoyeii nporpamMmbl (00beM AMCHUILINHBI, THNIBI M BUAbI Y4eOHBIX
3aHATHH, Y4UeOHO-MeTOoAuYecKoe o0ecneyeHrne CaMOCTOSITeIbHOM Pa0oThl 00Y4arOIIUXCs)

MHWHOBPHAYKU POCCUA
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIO/UKETHOE OBPA3OBATEJIbHOE YUYPEXK/IEHUE
BBICHIETI'O ObPA30OBAHIA
«BAIIKMPCKUIN TOCYJIAPCTBEHHBI YHUBEPCUTET»

COJIEP)KAHUE PABOYEH ITPOT'PAMMBI

quciuIuivHel Lutonorus 2 cemectp
(HauMEeHOBaHWE JUCITUTIIMHBI)

__o4YHag
(dhopma o0ydeHust
Buja pa6orsl O0LeM TUCHUIITHHBI
O6mas Tpynoemkocts nucuuruinasl (3ET / gacoB) 3/108
Y4eOHBIX YaCOB Ha KOHTAKTHYIO PabOTy C MPENoaBaTeieMm:
Jlexkuuit 16
MPAKTUYCCKUX/ CEMUHAPCKUX
JlaGopaTopHBIX 16

Ipyrux (CpynmnoBas, MHIUBUIyaIbHAs! KOHCYJbTALMS U UHBIC BUJIBI
y4eOHOU AesITeNbHOCTH, IPEeIyCMaTpUBAIOIIe paboTy 00y4arOIIUXCs C

npenogasatenem) (PKP) 1,2

Y4eOHBIX 4aCOB Ha CAMOCTOSITENIBHYIO paboTy oOyuaromuxcs (CP) 49

Y4eOHbBIX YaCOB Ha OJIOTOBKY K

sKk3aMmeny/3auety/mddeperiuporanHomy 3auety (KoHTpoIns) 25,8

®opma(bl) KOHTPOJIS:
IK3aMeH 2 ceMecTp
3a4er ceMecTp



dopMa n3ydeHuss MaTepuasos:

®opMa TeKyLero

JIEKLWH, TPAKTUYECKUE 3aHATHS, OcHoBHas 1 KOHTPOJIA
CEeMHUHAPCKHE 3aHATUSL JIOTIOJTHUTEIIbHAS CIIEBAEMOCTHU
Ne na6opaTF())pHHe pa6OTB; JuTeparypa, 3ananms no . (iOHHOKBI/IyMBI,
n/m Tewa 1t conepaartue CaMOCTOsITeNIbHAS pa60Taz " pEKOMEH1yeMast CaMOCTOATELHON KOHTPOJIbHBIE
paboTe CTyACHTOB
TPYI0EMKOCTH (B Yacax) CTyJIeHTaM (Homepa paboTHI,
U3 CIIMCKA) KOMITBIOTEPHBIE
JIK | [IP/CEM | JIP CP TECTBI ¥ T.11.)
2 4 5 6 7 8 9
1. | [IpeameT 1 METOJIBI LIUTOJIOTUH. 2 5 OcHoBHas H3yuenue KoncnekrupoBanue.
CpaBHuTeNbHAS XapaKTePUCTUKA nutepatypa:1,2 TEOPETUIECKOTO U | KOHTpOJbHAs paboTta
IIPO- ¥ 3YKapUOTHYECKHUX KIETOK JlononuurenbHas [IPAKTUYECKOIO
JUTepaTypa: MaTepuaia
1-6
2. | [loBepXHOCTHBII amnmapar KJIETKH. 2 5 OcHoBHas Pa6ora ¢ | KoncnektupoBanue
MeMOpaHbl. XUMUUECKHI COCTaB U nuteparypa:1,2 OCHOBHBIMH ['pynimoBoii onpoc.
crpoeHue. yHKIUU MeMOpaH. JlononHuTenpHas JIOTIOJTHUTEIbHBIMHU
HaagmemOpanHbie u cyomemMOpaHHbIe JuTeparypa: JUTEPaTyYpPHBIMHU
CTPYKTYPbI TIOBEPXHOCTHOTO 1-6 UCTOYHHUKAMHU.
anmapara
3. | Huromna3zma kieTku. BakyonsipHas 4 5 OcHoBHas Pabota C | KOHTpoJIbHasT pabora
cucreMa. DHJOIUIa3MaTHYeCcKas CeTb. aureparypa:1,2 OCHOBHBIMHU
Kommnekc ['omabxu, TM30COMBI. JononHuTtenpHast JIOTTOJTHUTEIbHBIMU
Crpoenue, GyHKIUH. JaUTeparypa: JTUTEPATypPHBIMU
1-6 uctoyHukamu. Pabora
C MHUKpoOIIpenapaTaMu
4. | Muroxonpuu, Mmopdosorus, 2 4 5 OcHoBHas PaboTta ¢ OCHOBHBIMU [Toaroroska
JIOKaJIU3alusl, yIbTPacTpyKTypa U autepatypa:1,2 U JIOTIOJHUTEIBHBIMU | aTbOOMOB.
¢bynkuuu [Inactuasl pacTUTEIbHOM JlononHutenpHas JUTEPaTypHBIMU KOHTpOJIbHast paboTa
KJIETKH. JUTepaTypa: uctoyHukamu. Pabora
1-6 C MUKpoIIpenapaTamH,
5 SAnepHblii anmapaT KISTKH. 2 4 OcHoBHas Pabota c [ToaroroBka
WuTepdaznoe sapo 3yKapHuor, auteparypa:l,2 OCHOBHBIMH U | aTbOOMOB.
OCHOBHBIC 3JICMEHTHI €r0 CTPYKTYPHL. JlormomHUTEILHAS JIOTTOTHUTEIIEHBIMH I'pyrmoBoii ompoc.




XpOMaTHH:Iy-UTETEPOXPOMATHH, TuTepaTypa: TUTEPATypPHBIMH
XHMHYECKHE KOMITOHCHTHI 1 1-6 ncrouyHukamu. Pabora
¢byHKIMU. YPOBHU CTPYKTYPHOU C THUCTOJOIMYECKUMU
opranuzanu. CTpOCHHUE U THITBI MHUKpOIIpenapaTaMmu
MUTOTHYECKUX XpoMocoM. Kaprotun
KJIETKH.
Snpsimko. CTpoenue u GyHKIUA 2 OcHoBHas Pabora C | KOHCIIEKTUPOBaHUE
pubocom nuteparypa:1,2 OCHOBHBIMH u
JlormonHUTEILHAS JIOTIOJIHUTEIbHBIMU
JTUTepaTypa: JTUTEPATypPHBIMH
1-6 HCTOYHUKAMH.
JKu3HeHHBIN UK KIETKH. MUTO3 1 2 10 OcHoBHas Pabora C ITonroroska
€ro XapaKTEePHUCTHKA. autepatypa:1,2 OCHOBHBIMH aJIbOOMOB.
[IpeobOpazoBanue XxpomMaTuHA U JlonmonHuTEILHAS JIOTIOJIHUTEIbHBIMU CobecenoBaHue.
noBejieHne xpomocom. Cyapoa JTUTEepaTypa: JTUTEPATyPHBIMH TectupoBanue
KJICTOYHBIX OPTaHOMJIOB IIPH MHUTO3E. 1-6 ncToyHukamu. Pabora
AMUTO3. C THCTOJIOTHYECKHUMU
MHUKpOIIpenapaTaMmu
OnopHo-aBUTaTeIbHBIN annapar 9 OcHoBHas Pa6ora c [IpoBepka
KJIETKH nutepatypa:1,2 OCHOBHBIMH KOHCIIEKTOB. Y CTHBIM
JlonomHUTEIbHAS JIOITOTHUTEILHBIMHU orpoc
JTuTepaTypa: JTUTEPATypPHBIMU
1-6 HCTOYHHKAMHU.
Bcero yacos: 16 16 49




MHWHOBPHAYKU POCCUN
OEJIEPAJIBHOE TOCY JAPCTBEHHOE BIOJIPKETHOE OBPA3OBATEJIbHOE YYPEXIEHWUE BBICIIEI'O OBPASOBAHUA
«BAIIKMPCKUU TTOCYJAPCTBEHHbBIN YHUBEPCUTET»

COJIEP)KAHUE PABOYEH ITPOT'PAMMBI

muctumuineel Luronorus 3 cemectp
(HaMMEeHOBaHWE JUCITUTIIMHBI)
___OYHO-33a04YHAS

Buja paGorsl O0LeM TUCHUIITHHBI
O6mas Tpynoemkocts aucuuruinabl (3ET / gacos) 3/108
Y4eOHbIX YacOB Ha KOHTAKTHYIO padOTy C MpenoiaBareiem:
Jlexknui 14
MIPaAKTUYECKUX/ CEeMHUHAPCKUX 4
JlaGopaTopHbIX 20

Ipyrux (TpynmnoBasi, UHAUBUAYyalbHasl KOHCYIbTAlMs U MHBIE BUIBI
y4eOHOU e TeTbHOCTH, MPEAyCMaTPUBAIOIITNE pad0Ty 00yUarOIUXCs ¢

npenogasatenem) (OKP) 1,2

Y4eOHBIX YaCOB Ha CAMOCTOSITENbHYIO padoTy obyuatomuxcs (CP) 43

VY4eOHBIX YacOB Ha IOJTOTOBKY K

sK3aMeHy/3auery/nuddepenurpoBanHomy 3adery (KoHTpoIib) 25,8

®opma(bl) KOHTPOJIA:
9K3aMeH 3 ceMecTp
3a4er ceMecTp



dopma U3ydeHUss MATEPUAIIOB:

dopma TEKYIIEero

OcHoBHas u KOHTPOJIA
JICKILMH, NPAKTHHUCCKUC SAHATHAL, JOIOJIHUTEIbHAs ycneBaeMoOCTH
No CEMHHApPCKUE 3aHATHUS, 1a0OpaTOPHBIE THTEpaTYpa, 3aganus no . (KOTLTOKBHYMBI,
/m Tema u conepxanue paboThl, camocTosITeNbHas paboTa u peKOMeH TyeMast CaMOCTOATCIIbHOU KOHTPOITBHBIE
TPYNIOEMKOCT (B Jacax) CTyJeHTaM (HoMmepa paote cTyneHToR paboThI,
U3 CITUCKA) KOMITbIOTEPHbBIE
JIK [TP/CEM JIP CP TeCTBI H T.11.)
2 3 4 ) 6 7 8 9
1. | [IpeameT u METOIBI ITUTOJIOTHH. 2 OcHoBHas H3yuenue KoncnektupoBaHnue.
CpaBHHTEIBbHAS XapaKTEPUCTUKA autepatypa:l,2 TEOPETUYECKOIO U | KOHTpoJIbHas paboTa
MPO- ¥ SYKAPUOTHYECKHUX KIETOK JononnurenbHas MPAKTUIECKOTO
JauTepaTypa: MaTepuaia
1-6
2. | IloBepXHOCTHBIH anmapar KIeTKd. | 2 OcHoBHas Pa6ora ¢ | KoncnexktupoBanue
MemOpanbl. XuMUYECKHI cOCTaB nutepatypa:1,2 OCHOBHBIMH CobecenoBanue.
u crpoeHue. OyHKIMU MEMOpaH. JlonomHuTEHHAS JIOTIOJTHUTEITLHBIMHU
HanmemOpanusie u JIuTepaTypa: JTUTEPaTypPHBIMU
cyOMeMOpaHHBIE CTPYKTYPHI 1-6 HMCTOYHHKAMU.
MOBEPXHOCTHOTO arfrmapara
3. | LluronnazmMa KIETKH. 2 OcHoBHas Pabota c KOHTPOJIbHAs
BakyonspHuas cucrema. nuteparypa:1,2 OCHOBHBIMH pabora .
OHJOIUIa3MaTHYeCcKas CeTb. JlononHuTenpHas JIOTIOJTHUTEIbHBIMHU
Kommuiekc I'onbaxu, TM30COMBI. JuTeparypa: JUTEPaTypPHBIMU
Ctpoenue, GyHKITHH. 1-6 uctouyHukamu. Pabota
C MHUKpOTIperapaTaMu
4. | Muroxonapuu, Mmopdosorus, 2 OcHoBHas PaboTta ¢ OCHOBHBIMHU ITonroroska
JIOKaJIM3alusl, yIbTPacTPyKTypa u autepatypa:1,2 U JIOTIOJTHUTEIILHBIMHU | aTbOOMOB.
byukun [Tnactumbt JlononHurenbHas JUTEPaTypHBIMU KOHTpOJIbHAsA paboTa
pacTUTEIBHOMN KIETKH. JuTeparypa: uctoyHukamu. PaGota
1-6 C MUKpoIIpenapaTamH,

5 SnepHblii anmapaT KJIETKHU. 2 4 5 | OcHoBHAas Pabora C IToaroroska
WuTepdasznoe spo sykapuor, auteparypa:1,2 OCHOBHBIMH U | anbOOMOB.
OCHOBHBIE 3JIEMEHTHI €T0 JlononHutenbHas JIOTIOJTHUTEIbHBIMHU I'pynmoBoit ompoc.
CTPYKTYpbI. XpOMaTHH:3Y- JUTEparypa: JIUTEPaTyPHBIMU




UTETEPOXPOMATHUH, XUMUYECKHE 1-6 ucTouyHukamu. Pabota
KOMIIOHEHTHI U (PyHKUUHU. Y POBHU C THUCTOJOTUYECKUMU
CTPYKTYpPHOM OpraHu3aluu. MUKpoIpenaparaMmu
CtpoeHue U TUIIBI MUTOTHYECKHUX
xpomocoM. Kapuorun kierku.
Snpeimko. Ctpoenue u PyHKITUN 2 OcHoBHas Pa6ota C | KOHCIIEKTUPOBAHHE
pubdocom muteparypa:1,2 OCHOBHBIMHU
JononnurenbHas JIOTIOTHUTEILHBIMU
JIuTepaTypa: JUTEPaTypHBIMU
1-6 HMCTOYHUKAMU.
Kv3HeHHbIN IUKIT KIIeTKU. MuTo3 2 7 OcHoBHas Pa6ora c [ToaroroBka
U €r0 XapaKTepUCTHUKA. nutepatypa:1,2 OCHOBHBIMH anb0OMOB.
[IpeobpazoBanue xpomaTiHa 1 JononHuTtenpHast JIOTTOJTHUTEIIbHBIMU CobecenoBanue.
nosenenue xpomocom. Cyzanba JIuTepaTypa: JTUTEPaTypPHBIMU TectupoBanue
KJIETOYHBIX OPIaHOUI0B IIPU 1-6 ucroyHrkamu. Pabora
MUTO3€. AMUTO3. C THUCTOJOTUYECKUMU
MUKpOIIpenaparaMmu
OnopHo-IBUTATENBHBIH anmnapar 6 OcHoBHas Pa6ora c [TpoBepka
KIIETKH autepatypa:1,2 OCHOBHBIMU KOHCIIEKTOB. Y CTHBIN
JlononaurenpHas JIOTIOTHUTEIbHBIMU onpoc
JUTepaTypa: JTUTEPATyPHBIMH
1-6 HMCTOYHHKAMU.
Bcero uyacoB: 14 20 43




MHWHOBPHAYKHU POCCHUU
OEJNEPAJIBHOE T'OCY JAPCTBEHHOE BIOJIPKETHOE OBPA3OBATEJIbHOE YUYPEXXJIEHHUE BBICILIEI'O OBPA3SOBAHUA
«bAIIKUPCKUU T'OCYJAPCTBEHHBIN YHUBEPCUTET»

COJIEP)KAHUE PABOYEM ITPOI' PAMMBI

mucuuiuinHel Luronorusa 3 cemectp
(HaMMEHOBaHUE IUCLUUIUIMHBI)
__3a04Has

(dhopma o0ydeHus

Bua padorsl O0BeM TUCHUILTAHBI
O6mas TpynoemkocTs nuctuiuiiabl (3ET / gacoB) 3/108
Y4eOHBIX YaCOB HAa KOHTAKTHYIO PabOTy C MPEINo aBaTeiem:
Jlexumii 6
MPAKTUIECKUX/ CEMIUHAPCKUX
JlaGopaTopHBIX 12

JOpyrux (rpynmnoBasi, HHOAUBUAYyalbHasi KOHCYJIbTALWs U UHbIE BUbI
y4eOHOI IesTeIbHOCTH, IPeAyCMaTpUBaoIIue paboTy 00yJaromuxcs ¢

npenoaasareneM) (OKP) 1,2
Y4eOHbIX 4aCOB Ha CAaMOCTOSITeNIbHYIO paboTy oOyuatonmxcs (CP) 81
Y4eOHBIX YaCOB Ha IOJTOTOBKY K

sK3aMeHy/3auery/nuddepennrpoBanHomy 3adery (KoHTposb) 7,8

®opma(bl) KOHTPOJIS:
IK3aMEH 2 CEMECTp
3a4er CEMeCTp



dopma U3ydeHUss MATEPUAIIOB:

dopma TEKyIIEero

JICKIUH, PAKTUYECKUE 3aHATHS, OcHoBHas # KOHTPOJIS
CEeMHMHAPCKHE 3aHATHS, JIOTIOJTHUTEIIbHAS yCIIeBaeMOCTH
Ne 1abopaTopHble paboOTHI, AUTEpaTypa, 3ananus no . (KOJUTOKBUYMBI,
Tewma u conepkanue CaMOCTOSITENIbHOI
n/n camocTosiTenpHas pabota u peKoMeH1yemast 6 KOHTPOJIbHBIE
TPYJAOEMKOCTb (B Hacax) CTyJIeHTaM (HoMepa H3 PabOTe CTYACHTOB paboThl,
CIIMCKA) KOMIIBIOTEPHBIE
JIK IIP/CEM P Cp TECTHI U T.I1.)
2
1. | [IpeameT u METOIBI ITUTOJIOTHH. 1 10 OcHoBHas Nzyuenue KoHcniektupoBaHue.
CpaBHHTENIbHASI XapaKTEPUCTUKA muteparypa:l,2 TEOPETUYECKOTO U | KOHTpOJIbHAs paboTa
PO- ¥ SYKAPUOTHYECKHUX KIETOK JlononHuTEeNbHAS MPAKTUYECKOTO
aUTEparypa: Marepuaia
1-6
2. | IloBepxHOCTHBIH ammapar 10 OcHoBHas Pa6ora ¢ | KoncnextupoBanue
KJIETKU. MeMOpaHsbl. nuteparypa:1,2 OCHOBHBIMU I'pynmoBoit  ompoc.
XHUMHUYECKUH COCTAB U CTPOEHUE. JlononHuTenpHas JIOIIOTHUTEIIbHBIMU TecTtupoBanue
OyHKINN MEMOpPaH. muTeparypa: JTUTEPaTypPHBIMU
HanmemOpanubie u 1-6 WCTOYHUKAMU.
cyOMeMOpaHHbIE CTPYKTYpPHI
MIOBEPXHOCTHOTO ariapara
3. | Lurommazma KIETKH. 2 10 OcHoBHas Pa6ora c KOHTpOJIbHAsI
BakyonspHas cucrema. muteparypa:1,2 OCHOBHBIMHU paborta .
DHOIUTa3MaTHYeCKas CETh. JlonoHHUTEbHAS JIOTIOJTHUTEITHHBIMHU
Kommnekc 'ombaku, TM30COMBI. JauTeparypa: JUTEpaTypHBIMU
Crtpoenue, QyHKIIH. 1-6 uctoyHukamu. Pabota
C MHUKpoIIpenapaTaMmu
4. | Murtoxonapuu, Mopdoorus, 1 4 10 OcHoBHas Pabota ¢ OCHOBHBIMHU [ToaroroBka
JOKaJIu3alus, yIbTpacTpyKTypa muteparypa: 1,2 U JIOTIOJIHUTENILHBIMU | allbOOMOB.
u Qynkiun [Tnactumpr JlonoHUTETbHAS JTUTEPaTyPHBIMA KOHTpOJIbHAs paborTa.
pacTUTENbHON KJIETKH. JIUTeparypa: ucrounukamu. Pabora | TectupoBanue
1-6 C MHUKpoOIpenapaTami,
5 S nepHelii annapar KJIETKU. 1 4 10 | OcHoBHas Pabota c ITonroroska
WnTepdaszHoe aapo 3ykapuor, nureparypa:1,2 OCHOBHBIMH U | anbOOMOB.
OCHOBHBIE JIEMEHTHI €ro JlonosHUTENbHAS JIOTIOJIHUTEIIbHBIMHU YcTHbIi onpoc.




CTPYKTYpBI. XpPOMAaTHH:Y- JaUTepaTypa: TUTEPATypPHBIMH
UTETEPOXPOMATHUH, XUMUIECKHE 1-6 ncrounnkamu. Pabota
KOMIIOHEHTHI U (DYHKITHH. C THUCTOJOTUYCCKUMU
YPOBHU CTPYKTYpPHOM MUKpOIpenaparaMu
opranusanuu. CTpOEHHUE U THUIIbI
MUTOTUYECKUX XPOMOCOM.
KapuoTun knerku.
Snpeimko. Ctpoenue u PyHKITUN 10 | OcHoBHas Pabota C | KOHCTIEKTUPOBAHHUE
pudocom nuteparypa:1,2 OCHOBHBIMU u
JlonoTHUTE TbHAS JIOTIOTHATEITLHBIMU
muTeparypa: JTUTEPaTypPHBIMU
1-6 HCTOYHHUKAMH.
JKu3HEHHBIN UK KIETKH. 10 OcHoBHas Pabota c [ToaroroBka
MuTo3 ¥ €ro XapaKTepUCTHKA. nuteparypa:1,2 OCHOBHBIMH anb0OMOB.
[IpeobpazoBanue xpomaTiHa 1 JlononHuTenpHas JIOTTOJTHUTEIIbHBIMHU CobecenoBanue.
noseneHue xpomocom. Cyzanba muTeparypa: JTUTEPaTypPHBIMU TectupoBanue
KJIETOYHBIX OPTaHOUI0B IIPU 1-6 ucTroyHrkamu. Pabora
MUTO3€. AMUTO3. C THUCTOJOTUYECKUMU
MUKpOTIpenapaTaMu
OnopHo-BUTATENBHBIN anmapar 11 OcHoBHas Pa6ora c ITpoBepka
KIICTKU mateparypa:1,2 OCHOBHBIMH KOHCTICKTOB. Y CTHBIH
JlononHUTEbHAS JIOTIOTHUTEIbHBIMU orpoc
JIUTeparypa: JTUTEPATyPHBIMH
1-6 HMCTOYHHKAMU.
Bcero yacoB: 12 81




AHHOTI/IpOBaHHOG COACPIKAHUC pa3aCIOB JUCIHUITJIMHBI.
1. BBEJIEHME
HuTonorus - Hayka o CTpOCHHMH, (PYHKIHSIX, METaOOIM3ME, B3aMMOOTHOUICHHUSAX CO CpEIoil,
pasBUTUM M TPOUCXOKICHUM KICTKU. DHOJNOrMs KIETKH -MOJIEKYJISIDHBIE MEXAaHHU3MBI
(YHKIMOHUPOBAHUS KJIETOK. MECTO IMTOJIOTUH CPeId APYIHX OWOJOTHYECKUX TUCLHUIUIMH.
CBs3b LIUTOJIOTHH C MOJICKYJIAPHON OWOJIOTHEH, TeHETUKOW, 3MOpHosiorueii, Gpusnoysoruei u
Onoxumuen, 3HaueHUue UUTOIOTMH JUIsl METULIMHCKON U CEIbCKOXO03SICTBEHHON HAayKH.
2. KIIETOYHAS TEOPHUA
[ToaroroBka knerounoi Teopuu. Knerounas reopus 11IBanHa. 3HaueHue uisl KIIETOUHOM Teopun
pabotr BupxoBa M OlLlEHKa €ro NpencTaBIE€HUs O PAa3BUTUU KieTOK. COBpPEMEHHOE COCTOSHHUE
KJIETOYHOU Teopuu. KileTka - aieMeHTapHas eAuHuIa KkUBoro. KileTku npokapuoT U 3yKapHoT.
['0OMOJIOTMYHOCTE B CTPOCHHUH KIIETOK.
3. METO/bI UCCJIEJOBAHMA KJIETOK
CeeroBass MHUKpOCKONMs. OJIEKTpOHHass MHUKpockonus. JlromMuHecueHTHas U (a3oBo-
KOHTpacTHas  MuKpockonusa. [ucroxumuueckue  MeToapl. MeTox  MUKpPOXHUPYPIHUU.
ABtopaguorpadus. Merox ckopocTHOro ((ppakiuoHHOr0) I1EeHTpUyrupoBanus. Mertox
KYJIbTYpbI TKaHEH.
4. CTPOEHUE N ®YHKINU KJIETOK
OCOoOeHHOCTH U pa3iIuyMsi B CTPOCHUU KJIETOK MPOKAPHOT U 3YKapHOT. ENMHCTBO cTpoeHus u
(YHKIIMM KJIETKH, €€ OPraHOUAOB U JAPYTUX CTPYKTYPHBIX 3jieMeHTOB. O0I1as XxapaKTepucTHKa
KJIETKH, BeauunHa U ¢opma KieTok. OCHOBHBIE pa3iuyMs MEXAY KISTKaMHM J>KUBOTHBIX MU
pacreHui. fnpo - cucTeMa COXpaHEHUs, BOCIPOM3BEACHUS M pealu3allid TI'€HETUYECKON
uHpopmanuu. LleHTpanbHas Jorma MOJIEKyIspHOU 6uosnoruu. Poib spa B )KU3HU KIETKU U €r0o
3HaueHnue B nepenoce mHpopmammm ot JJHK k 6enky. JIHK simpa, ee crpoeHne u CBOWMCTBA,
penymnkanys. Tpanckpunuusa. Posb sznpa B mpouecce TpaHCIALMU: SIIEPHOE TPOUCXOKIACHNE
anmapara OenKkoBOTO CcHHTe3a B KieTke. (OCHOBHbIE (YHKIUH Sapa: TPAHCKPUIILIHSL,
penyIuIMKaLYs ¥ NepepacipeielleHue reHeTuueckoro marepuana. Permukanus monexkyn JJHK y
POKAPUOT M JyKapuoT. PerumkoH. ['eHerwueckwii ammapat Oaktepuii. MHTepdazHoe spo,
OCHOBHBIC 3JIEMEHTBl €ro CTPYKTYpPbI: XPOMAaTUH (XpPOMOCOMBI), SJIPBIINIKO, SJIEPHBIA COK
(kapuoruTa3ma), sigepHasi 000JI0UKa, SICPHBIN OCITKOBBIM MAaTPUKC. XPOMATHH, €T0 XUMUYCCKas
xapaktepuctuka. Jupdy3Hbli M KOHJIEHCUPOBAHHBIH  XpOMATHUH, JyXpPOMaTMH U
reTepoXpoMaTuH, MX (YHKIMOHAJIBHOE 3HAu€HUE. YIbTPACTPYKTypa XpOMaTHHA, CTPOEHHUE
JJIEMEHTAPHBIX ~ XPOMAaTMHOBBIX  GuOpwul.  Hykimeocomsl:  cTpoeHue, poyib  IpH
¢yHKIIMOHMpOBaHUM XpomaTuHa. HykneomepHas ¢ubOpusuia. IlerneBble 1oMEHBI XpOMaTHHA.
['ncTOHBI M HETMCTOHOBBIE Oenku: MX poib B kommakTuzauuu JIHK. Snpo B mponecce
penyIUIMKauyu W IEepepaclpeseieHus] TeHETUYECKOro Marepuana. JlBa COCTOSHUS TJIaBHBIX
AIEPHBIX CTPYKTYp -XpomocoM. IloBeneHue XpoMaTWHa - XpOMOCOM - BO BpEMs MMHTO3a.
KoHuenmus o HempepbIBHOCTH XPOMOCOM B T€UEHHE BCErO KU3HEHHOTO LHUKJa KieTku. Obiee
cTpoeHue, TUMbl U (opMbl MHUTOTHYECKMX XpomocoM. Cunte3 PHK: TpanckpumnimoHHble
eaununbl, npenmecrseHHUKH UPHK, co3peBanne nPHK, cnnaiicunr. Pubonykieonporenbl —
KOMITOHEHTbI MHTep(}a3HbIX sAAep. SIAPBIIIKO - OpraHouj CHHTE3a KJIETOYHBIX pudocom. YUwucino
ANPBIIEK B SApE, MX XPOMOCOMHOE MpoucxoxzaeHue. Xumus saapsimuka, PHK sapsimka.
Crpoenue u xumus pubocom. Ilpeamecrsennuku pudocomusix PHK. Ilytu cunresza pubdocom.
JHK sppeimka. CTpoeHHe M yabTpacTpyKTypa sapblIKa. [[MKIT HM3MEHEHHs CTPYKTypbI
STIPBIIIKA B CBSA3M ¢ ero ¢pyHkuued. Cyapba saphlllika B MUTO3€ M €r0 CBSI3b ¢ MUTOTHUECKUMHU
xpoMocomamu. fnepHas o0oyiouka, ee CTpoeHHE W (PyHKIMOHanbHOE 3HaueHue. CTpoeHue
sa7epHbIX Top. CBA3b AaepHOM 000J0YKU C HUTOIUIA3MAaTHYECKUMU CTPYKTYpaMH U
XpoMocoMaMu. SliepHO-IUTOMIa3MaTHUYECKUI TpaHCIOpT. SIaepHblii  OETKOBBIM MaTpHKC,
JaMHHA; MX CTPYKTypa M (yHKIMOHaIbHOE 3HaueHue. [luromnmazma. OOmUI XUMHYECKHIA
cocTtaB IUTOMIa3Mbl. Teopuu CTpOEHUS OCHOBHOW HUTOIUIa3Mbl. OpraHoWIbl IIUTOILIA3MBI.
[uTorna3sma Kak CIIOXKHOCTPYKTYpHUpOBaHHAs cHucTeMa. MaTpuKC HUTOIUIa3Mbl. MeMOpaHsbl
UTOIIa3Mbl. PoJib TMNUAOB M GEJNKOB B OpraHM3allUU KJIETOYHBIX MeMOpaH. JlunonporeuHsie



MeMOpaHbl, UX MOJEKyJspHas opraHuzanus. I[lmazmatuueckas memOpaHa - OapbepHO-
TPaHCIIOPTHAsI cuUcTeMa. PerenTopHas poyib IIa3MaThuueckod mMeMOpaHbl. Ponb MeMOpaHBI B
KJICTOYHOW MPOHMIIAeMOCTH. [[acCHBHBIN M aKTUBHBIN TPAaHCIOPT BEUIECTB Yepe3 MEMOpaHy.
Teopus xnerouHol mnpoHunaeMoctu. Ponp masmarudyeckoii MemOpaHbl B IpoLeccax
(paronuTo3a ¥ MUHOLKUTO3a, YHIAOCOMBI, CBS3b ITHX MPOIIECCOB C TU30coMaMu. [Ipyrue ¢pyHKkunu
IUIa3MaTUYECKOM MeMOpaHbl: MEXKKJIETOYHbIE KOHTAaKThl U CBS3U. [JIMKOKaJIMKC >KMBOTHBIX
kJ1eToK. CTpoeHHue KIETOYHON CTEHKU PAaCTUTEIbHBIX M IPOKAPUOTUUCCKUX KIIETOK; UX XUMH3M,
CBOMCTBAa W pa3BUTHE. BakyossipHas cucTeMa BHYTPUKJICTOYHOIO CHHTE3a M TpPaHCIOpPTa
OuornosmMepoB. DHAOIUIa3MaTHuecKas ceThb (peTukyaym). [lonsTue u oOuias XxapakTepUCTHKA.
['panynsapHas 5>HIOIUIA3MATHYECKas CETh - JPracroluia3mMa, €€ CTPOEHHE, XHMHYECKas
KOMIIO3UIMSI U OCHOBHAsl POJIb KaK CTPYKTYpbI, YUYaCTBYIOLIEH B CHHTE3€ SKCIIOPTUPYEMBIX W3
kiaetkn OenkoB. CuHTe3 OenkoB B ruanomiasme. CuHTE3, HAaKOIUIGHHE U TPAHCIOPT
CHHTE3MPOBAHHOTO O€JKa B CHUCTEME OJHJOIMJIa3Marudeckoid cetu. CBsA3b TpaHyIsIpHOR
SHJIOTUIa3MATHYECKONH CETH C siiepHON oOooukod. Ammapar [onbaku (T1aCTHHYATHINA
KOMILIEKC): OOIIasi XapaKTepUCTUKA, JIOKAJIH3AIHMsg B KIETKE, MHUKPOCKOIHMYECKOE CTPOCHHE
yABTPAaCTpyKTypa M xumus. Jluktuocoma, ¢yHKkuMM anmnapata [oibpaku: cerperanus,
HAKOIUIEHUE; CO3PEBaHUE, COPTUPOBKA M 3KCKPELHMs CEKPETOB M JPYTUX BELIECTB B KIIETKE.
JInzocoMsl, ucropus ux OTKpbITUA. CTPYKTypa TU30COM, UX XUMHUECKAs XapaKTEPUCTHUKA, TUIIBI
an3ocoM. DyYHKIMOHAJIBHOE 3HAYEHUE JIM30COM, HX MNpoucxokiaeHue. CBsA3b JIM30COM C
npoleccaMl BHYTPUKJIETOYHOIO MHUIIEBapeHHs, ¢ (arouuTo3oM u ¢ paboToil ammapara
lonbxu. Ayrodarocomsl. ['maakast sHI0TIIA3MATHYECKAS CETh, CTPYKTYPHAs XapaKTEPUCTHKA U
xumus. CBsA3b INIAJKOM 3HJIOIUIA3MATUYECKOM CETH C CHUHTE30M IOJIMCAaXapuIoB, >KHPOB,
CTEpOMIOB U JPYyrux MoJjeKyda. Posb riaakoil SHIOMIA3MaTUYECKOW CETU B JI€3aKTUBALUU
Pa3INYHBIX XMMUYECKUX areHTOB. CBA3b ¢ (yHKIUEH MpOBeACHUsI BO30YXK/IEHHUS B MbIILICYHOM
TKaHU. BakyossipHas cuctema KieTok pacteHul. LlenTpanbnas Bakyoss. ToHomnact. PazBurue
U TIPOUCXOXKJICHHUE BaKyOJIIPHOM CUCTEMbI, €€ (DyHKIMOHAJIbHOE 3HaueHue. MHTOXOHIpUHU -
cucreMa sHeproodecrnedeHus KieTok. CTpyKTypa MUTOXOHAPHUI: MEMOpaHbl, KPUCTHI, MaTPUKC.
Ponb mutoxouapuii B cuatese u HakoruieHud ATO. [Tytu cunteza AT® B kiieTke: aHa pOOHBIN
TIIMKOJIM3 H  OKHchuTenbHOe (ochopunmmpoBanne. CTpoeHHE KpPUCT, JIOKAIW3aLUs B
JUIONPOTEUAHBIX MeMOpaHaX 3BEHBEB OKHUCIUTENbHOro (ochopunupoBanus. M3meHnenue
CTPYKTYpbl MHMTOXOHJPHUHA B 3aBUCUMOCTH OT HMX (YHKIHMOHAJIBHOTO COCTOSHUS. Marpuke
mutoxouapuit: PHK, THK, 6enkun mutoxonapuii. Ilpobiema mpoucxoxaeHus MUTOXOHAPHIL.
AHajoru MUTOXOHIpUH y GakTepuil. XOHIPUOM - €ro TUIbI U (QYHKIIMOHAIbHbIE OCOOEHHOCTH,
[Tnactuael. ToHKOE CTpoeHME XJIOPOIUIACTOB, M pasButue. OyHkuuum ractug. JleikomiacTsl,
xpomormacTsl. [IpoGnema npoucxoxaenus miaactul. LIeHTprosb: BCTpeuaeMoCTh Cpeu KIETOK
pacTeHUH U KXUBOTHBIX. YJIBTPAaCTPYKTypa, pEIUIMKALUs, Y9acTUE B JECJIICHUN KIETKU. AHAIOTU
HeHTpuosed y mnpocredmux. CBs3b LEHTPUONSPHBIX CTPYKTYp C OPraHOUAAMH JIBHKEHUS
KJIeTKH; Oa3anpHble Tenblia, CTpOEHHE DPECHHYEK M HKTYTUKOB JYKapUOTHUYECKHX KIIETOK.
Mexanusm ux nuxkeHus. CtpoeHue Kryrukos Oaktepuil. L{luTockener - onopHo-aBUraTesbHas
cucreMa KJIeTOK. MHKpOTpyOOUYKH, TOHKOE CTpOeHHe M XUMH3M. TyOynuHBI, UX CBOMCTBa U
poiib B 00pa3zoBaHMM MUKpOTpyOouek. Poinb MukpoTpyOouek B 00pa30BaHUM aXpOMaTHHOBOIO
BEpETEHA JENIeHUs KIETOK. Ponb BepeTeHa B pacX0XkKIEHUHM XPOMOCOM IIPH  MHTO3E.
OuOpMIIIspHBIE CTPYKTYPBI LUTOIIa3Mbl. MuKpodunamMeHTsl, cTpykTypa u xumus. CBoiicTBa
AKTUHOBBIX MHUKPO(QHUIAMEHTOB. MHKpPO(GHUIAMEHTbl B MBIIICUYHBIX U HEMBIIICYHBIX KJIETKaX.
[IpomexyTouHble (GUIAMEHTBHI, CTPYKTypa U XuUMHS. BKitoueHus B LMTOIUIa3My KIIETOK
YKUBOTHBIX U PACTEHUN; UX JIOKAJIN3ALIHS

u (yHKunoHanbHOEe 3HaueHHe. DyHKIMOHAIBHBIE CHUCTEMbI KJIETOK: CHCTeMa CHHTe3a Oelka,
cucTeMa PHEPreTHYeCKoro oOecreueHus, CuCTeMa MOIJIOIIEHHs], cucTemMa sKckpenuu. Crucrema
JIBUKECHHUSI.

5. AEJIEHME KJIETOK

Kv3HEeHHBI LMKJI KIETKU: MPECHHTETHYeCKas, CUHTETHUYecKas W IMOCTCUHTeTHYecKasi (pasbl.
3HadyeHue 3TUX (a3 B KHU3HU KIETOK. JlemeHue mpokapuoTHyeckux KieTok. OOmias cxema
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HEMpPSIMOTO JieJieHUsl (MHUTO3a) SYKapHUOTUYECKHX KIETOK. MHTO3 y mpocremux. Murtos y
KJIETOK KMBOTHBIX M pacTeHuil. CTaguu MUTO33a, UX MNPOAOJDKUTEIBHOCTh U XapaKTEPUCTHKA.

MexaHu3Mm JABHKEHHUS XPOMOCOM.

o0Opa3oBaHue KJIETOUYHOI

neperTsokku U (pparmorutacta. Cyap0a KIETOYHBIX OpPraHeiul B IpoIecce ACNICHUs

]_II/ITOKI/IH€3 Y JKHUBOTHBIX W PaCTHUTCIBHBIX KIJICTOK!

KIICTKH.

Metabonu3m nensiieiics KieTkd. Perynsuus Mutos3a, BOIpOC O MyCKOBOM MEXaHM3ME MHTO3A.
Meiio3, ctaguu Mmeito3a. Konbroranus XpoMOCOM, KPOCCUHIOBED, PEAYKIUS YUCIa XPOMOCOM.
buonorunyeckuii cmpici Meiio3a. Meio3 y ®KUBOTHBIX M paCTeHUH. XpOMOCOMBI THUIIA JIAMIIOBBIX
nieTok. Paznuuus Mexay MHUTO30M M MEH030M. DHJAOMUTO3 M COMATUYECKAasl MOJIUILUIOW U
[TonuTeHus: MOJTUTEHHBIE XPOMOCOMBI.

4. ®DoHJ OLIEHOYHBIX CPEJCTB MO JUCHHUIIIHHE

4.1. IlepeyeHb KOMIIETEeHUMH ¢ YKa3aHUEM 3TANOB UX ()OPMHUPOBAHMS B MMpoLecce
0CBOeHUs 00pa3oBaTebHON MporpaMmmbl. OnKucaHue MoKas3aTeJieil U KpUTepHeB
OlleHMBAHNSI KOMIIETEHIIUI HA PA3JIMYHBIX 3Tanax ux GopMUPoOBaHNS, ONIMCAHUE LKA

OICHUBAHUA

Kox u popmynnpoBka KOMIIETESHITHHN:
(OK-7) - crocoOHOCTh K CAMOOPraHU3aIMK U caM000Pa30BaAHUIO

Otan [Tmanupyemblie pe3yabTaThl Kpurepnu onieHuBaHMs pe3yIbTaToOB 00ydIeHUs
(ypoBe oOyueHus
Hb) (moxazarenu JOCTHKEHUS 2 («He 3 4
OCBOCH |  3aJ1aHHOIO yPOBHS OCBOCHHA | yIOBJIETBO («YnoBn («Xopowoy | 5 («OtmuHoy)
ust KOMIIETEHIHIA) PUTENBHO» | €TBOPUTE
KOMIIET ) JTHHOY) )
SHINH
[TepBb1 | 3HaTh: O®parment | O6mme, | Chopmupos | JlemoncTpupyet
M atan | - cozeprkaHue MpoLeccoB apHble HO  HE | aHHble, HO | BBICOKUH
(YpoBe | camOOpraHM3anuu u 3HAHUS CTPYKTYp | COAEpKallh | ypOBEHb 3HAHUIA
Hb) camMo00pazoBaHMsl, UX UPOBaHH | €
0c00EHHOCTEH U TEXHOIOTUI 138 OTJeNIbHBIC
peanu3aium, UCXo1s U3 Leien 3HaHUS poOebl
COBEPIIICHCTBOBAHMS 3HaHUS
npodeccnoHanbHOM
JeSITeTbHOCTH.
- XapaKTEPUCTHKH 1 MEXaHU3MBI
MIPOIIECCOB CaMOPa3BUTHS U
caMopean3aini JIHIHOCTH
- OCHOBBl U  MEXaHU3MBbI
yIpaBlI€HUS BpeMeHeM (TaiM-
MEHE/PKMEHT)
Bropo | Ymers: 1.¢parment Ymeer Ymeer
1 sTan ~CaMOCTOATCJILHO CTPOUTD apHbIe YJaCTHYH | CAMOCTOATE | CAMOCTOSTEIIHLHO
(ypose | MPOLECC OBIIANCHHA HH‘i’OPMaHHeﬁ: YMEHUS oe JIBHO 0CBauBaTh
Hb) OTOOpaHHOH 1 CTPYKTYPHPOBAHHOM OCBOEHH | OCBAWMBATH | HOBBIE METOJbI
JULAL BBITIOMHEHHA e HOBBIE UCCIIeIOBAaHUH U
HpO(l)eCCI/IOHaJ'IBHOI/I ACATCIBbHOCTH.
_AHATH3MPOBAT H OGHEKTUBHO METOOB | METOJIBI aIanTHPOBATHCS
OIIEHUBATh COOCTBEHHOE «SI» B HCCICN0BAH | K PCLICHHIO
KOHTEKCTE TpeOOBaHUM K un HOBBIX
COBPEMEHHOMY CITCITHAITUCTY NPaKTUYECKUX
3aza4
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-MCKAaTh MEPCIEKTUBY
UCIOJIb30BAHUS HOBBIX HJIEH B
npodeCcCuOHATBHON
JesITeIbHOCTH, alalTUPOBATHCS
U TUOKO NepecTpanBaThbcs B
COOTBETCTBUH C TPEOOBAHUSAMHU
B IpoQecCuOHaTbHON
JeSATeIbHOCTH
Tperuii | Bnaners: OtcyrcTBy | O0mue Bnaneer JeMoHcTpHpyeT
JTan -pueMaMu CaMOPETYJISILIUNU | FOT HaBbIKM | 0Aa30BBIMU | BJIaJCHMS Ha
(YpoBe | SMOLIMOHAIBHBIX U | HAaBBIKU aHajau3a. | MpUeMaMu | BBICOKOM
Hb) (YHKLIHMOHAJIBHBIX ~ COCTOSIHUI Brnaneer | camoperyins | ypoBHe.
npu BBITIOJIHEHUH npuemMam | Iuu Brnaneer
npodeccuoHaIbHON u SMOLMOHAN | IpHEMaMHU
JeSITeTbHOCTH. camopa3 | bHBIX U | TUIAHUPOBAHUA,
-IpUeMaMu  CaMOpAa3BUTUS U BUTUSL U | QYHKIMOHA | METOAAMHU u
caMmopean3anun B camopea | JIbHBIX UHCTPYMEHTAMHU
npoeCCUOHATILHON U JIPYTHX JU3alMU | COCTOSHUI | BBINOJIHEHUS
cdepax AesITeTbHOCTH npu KOHKPETHBIX
-IpUeMaMH [IOCTAaHOBKHU LieJIeH B BBINOJIHEHH | 3aj1a4, -
npodeccnoHaTBEHOM u KYJIBTYpOi
NesTeNbHOCTH, IUIAHUPOBAHUS, npodeccuo | MbIIUIEHUS,
METOAaMH W HWHCTPYMEHTaMHU HaJIbHOU CIOCOOHOCTBIO
BBINOJIHEHUS KOHKPETHBIX JeSITENbHOC | K BOCIPUSATHIO,
3ajad, TH. aHau3y,
-KyJIbTypOi MBIIUICHHUS, 000011IeHIIO
CIIOCOOHOCTBIO K BOCIPHUATHIO, uHpOpManuy,
aHanu3y, 00001IEHIIO MIOCTaHOBKE
nH(pOpMAIINHY, TOCTAHOBKE IENN enu M BBIOODPY
U BBIOODPY IyTel e€ TOCTUKEHUs yTeu eé
JOCTHOKEHUS
OIIK 5 - CIIOCOOHOCTh TMPUMEHSATh 3HAHWE MPUHIMIIOB KJIETOYHOW OpraHu3aluu

OMOJOTHYECKNX O0BEKTOB, OMO(MU3NUECKUX U OMOXUMHUYECKUX OCHOB, MEMOpPAHHBIX MPOIIECCOB
¥ MOJICKYJIIPHBIX MEXaHU3MOB KH3HEACITCILHOCTH;

Oran [Tmanupyemble pe3yabTaThl Kpurtepnn onieHuBaHus pe3yIbTaToOB 00yIeHUS
(YpoBeHb) oOyueHus 2 («He 3 4
OCBOEHUS (mokazaTtenu TOCTHKEHUS | yIOBIETBO | («YI0BIET
(«Xopo 5 («OTan4HO»)
KOMIIETEHIIH 3aJJaHHOTO YPOBHS PUTEIBHO» | BOPUTENIBH
u OCBOEHUSI KOMIIETEHIIN) ) 0») o)
[TepBsIit 1.3HaTh yueOHsblii | OtcytcTB | Obmue, Coopmu | ChopmupoBaHHBIE
aran Marepuani Cc TpeOyeMmou | ue 3HaHUU | HO HE | POBaHHBI | CHCTEMATHYECKHE
(ypoBeHb) CTETIEHbIO HaY4HOM CTPYKTYpH | €, HO | 3HaHUS.
TOYHOCTH H TIOJTHOTHI. pOBaHHBIE | comepka | 3HAeT  TPUHITUITHI
2.3HaTh TIPUHIUITBL 3HaHUS O | IIHe KJICTOYHOM
KJIETOYHOW  OpraHu3aluu 3aKOHOME | OTHEJbH | OpraHu3aluu
OMOJIOTYECKUX OOBEKTOB. PHOCTSIX bIe OMOJIOTUYECKUX
3.3HaTh MIPUHIUIIBI BOCIPOU3B | MpoOeNbl | OOBEKTOB.  3HAET
O61opU3NIECKUX " €leHUs W | 3HAHWS | IPUHLIUIBI
OMOXMMHYECKUX OCHOB, WHAWBUAY | OCHOBHBI | OMOGU3NYECKUX U
MeMOpPaHHBIX MPOIECCOB U aJIbHOTO X OMOXMMHUYECKUX
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MOJIEKYJISIPHBIX pa3BUTHSA | 3aKOHOB | OCHOB,
MEXAHU3MOB Ouonoruy MeMOpaHHBIX
KU3ZHEEATEIIbHOCTH €CKHUX MIPOLIECCOB u
00BEKTOB MOJICKYJISIPHBIX
MEXaHHU3MOB
KU3HEICATEILHOCT
u
Bropoit YMers pemars tunuyHele | Jlemoncrp | JlemoHcTp | YMeer JemoncTpupyer
JTan 3aa4l MPOoPEeCcCCUOHANBHOMN | UpyeT upyer MPUMEHsI | BBICOKUH YpOBEHBb
(ypoBeHb) JeSITEIbHOCTH Ha OCHOBE | YaCTHYHBI | YaCTHYHBI | Th yMeHui.  Ymeer
BOCIIPOU3BEICHUS € YMEHHs, | € YMEHHS | 3HaHUS B | peularb TUIIUYHBIC
CTaHJAPTHBIX aJITOPUTMOB. | JomycKas | 0e3 06a3oBOM | 3amauu
Ymers aHAIM3UPOBATh | TPyOBIC IrpyoBIX (crarmap | mpodeccHoHaIBHO
pe3yNbTaThl 1a00PATOPHBIX | OMIHOKH OInO0K THOM) W J1edaTelbHOCTH
JKCIIEPUMEHTOB o0beme Ha OCHOBE
BOCIIPOM3BEICHUS
CTaH/IapPTHBIX
QITOPUTMOB
Ymerp
aHAJM3UPOBATh
pe3ynbTaThl
1a00paTOPHBIX
JKCIIEPUMEHTOB
Tperuit 1. Brnanets nousatuiineiM 1 | Jemonctp | Jemonctp | Biameer | Jdemonctpupyer
JTan TEPMUHOJIOTHYECKUM upyer upyer 0a30BbIM | BIIAJICHUS Ha
(YpoBeHb) anmnapaToM TUCIUILUIUHBI HU3KUN YaCTUYHBI | U BBICOKOM YpOBHE
YPOBEHB e nprueMam
BIIQJICHUS, | BIAJCHUS | U
nomyckas | 0e3
rpyOsbie rpyOBIX
OIMUOKHU omuOOoK

Kputepusimu orieHUBaHUsI SBISIOTCS Oalibl, KOTOPbIE BBICTABISAIOTCA IpernojaBaTelieM
3a BUJBI JIEATEIHHOCTH (OIICHOYHBIE CPEJCTBA) IO WTOTaM HM3YYECHHs] MOIyJeH (pas3nenoB
TUCIUIIMHBI), TEPEYUCICHHBIX B PEUTHHI-TUIAaHE AUCHUUIUIMHBL (018 2K3aMeHa: TEeKyIIUn
KOHTpOJIb — Makcumym 40 0anjos;
noouIpuTenbHbIe 6amibl — MakcuMyMm 10)

[[Ixanbl OLICHUBAHUS:

(0ns sxzamena:

oT 45 510 59 6aiNoB — «yIOBIETBOPUTEIILHOY;

oT 60 110 79 6a/I0B — «XOPOILIO»;

oT 80 6aI0B — «OTIUYHOY.

pPYOEXKHBI KOHTPOJIb
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4.2. TunoBble KOHTPOJIbHBbIE 32/IAHUS UJIM NHbIE MATEePHAJIbl, He0OXOAUMbIE [IJIl OLleHKHU
3HAHMi, YMeHHUii, HABHIKOB U ONBITA JIeSITeJILHOCTH, XaPAKTEPU3YIOIIUX ITANBI
(¢opMupoBaHUA KOMIIETEHIM B MpoLiecce 0CBOEHHUs 00pa30BaTeIbHONM MPOrpaMMBbl.
MeToanuyeckne MaTepuaJibl, ONpeaessiiome Npoueaypbl OeHUBAHUS 3HAHUI, YMEHM,
HABBIKOB M ONBITA J1eSITeJIbHOCTH, XaPAKTePU3YIOIINX 3Tanbl popMupoBaHus

YMeTh AHAJIN3UPOBATH PE3YJIbTATHI

OpraHu3alun

KOMIIeTeHIUi
Oransl PesynbTarel o0yueHus KOMIIETCHITNH OneHouyHbIC
OCBOEH CpencTBa
us
1-i 3Hare: OK - 7cioco0OHOCTB K cobece0oBaHuE.
JTalm | - COJEpKaHUE MPOLIECCOB CAMOOPraHU3alUY U | CAMOOpIraHMU3alH U KonTponpHas
caM000pa30BaHUsl, UX OCOOEHHOCTEHN 1 caM000Opa30BaHUIO pabora.
3HaHUS | TEXHOJIOTUH pealin3aluu, UCXO0s U3 Lenen
COBEpIICHCTBOBaHUS MPO(HEeCCHOHATILHOM
JESTEIbHOCTH.
- XapaKTepUCTUKU U MEXaHU3MBI MPOILIECCOB
CaMOPAa3BHUTHUS ¥ CaMOpeaTU3aIliK JTHIHOCTH
- OCHOBBI M1 MEXaHU3MBI YIIPABIICHUSI BPEMEHEM
(TailiM-MEHEHKMEHT)
1.3uate yuebHbli Matepuan c¢ Tpedyemoii | OIIK -5crioco6HOCTD Kountponbnas
CTCTICHBIO HAYYHON TOYHOCTH M TIOJTHOTHI. IPUMCHSTH 3HAHUE pabora
2.3HaTh NPUHLUIBI KJIETOYHOH OpraHu3aluy | MPUHIUIIOB KJIETOYHOW | BrimonHnenue
OMOJIOTUYECKUX OOBEKTOB. OpraHu3aLuu MOP(OJIOTHUECKU
3.3HaThb  mpuHIUOB  OMOPU3MYECKHX U | OMOJOTHYECKHX X PUCYHKOB.
OMOXMMHYCCKUX OCHOB, MEMOpaHHBIX | OOBEKTOB,
MPOLIECCOB M MOJIEKYJISPHBIX MEXaHU3MOB | OMOPU3NYECKUX U
KHU3HEIEATSILHOCTH OMOXMMHYECKHUX OCHOB,
MEMOpPaHHBIX
IIPOLIECCOB U
MOJIEKYJISPHBIX
MEXaHH3MOB
KU3HEJEATEIIbHOCTH
2-i YMeTh: OK - 7cnioco6HoCcTh K | I'pynmoBoii
3Tar -CaAMOCTOSATCIIBHO CTPOUTD MPOLICCC OBJIA/ICHUS caMOOpTraHHu3anuu u oIpoc.
nH(popMaIueit, 0oTOOpaHHOH! U CTPYKTYpUPOBAHHON caMO06Pa30BAHHIO
Vmenu | A4 BBITOTHEHHS npodeccHoHaTEHON KoHTpOIbHAs
q ACATCIIBbHOCTU. pa60Ta
-aHAJIM3UPOBATh U OOBEKTUBHO OI[CHUBATH
coOCTBEHHOE «SI» B KOHTEKCTE TpeOOBaHMM K
COBPEMEHHOMY CIEI[UATTUCTY
-MCKaTh MEPCIEKTUBY UCIIOIb30BAHHS HOBBIX
ujei B mpodecCuOHANbHON 1eATeNbHOCTH,
aIalTUPOBAThCA U THOKO MepecTpanBaThCs B
COOTBETCTBHUH C TPEOOBAaHUSIMU B
po¢eCCUOHATBHON IEeATETLHOCTH
YmeTb peumarp TUITAYHBIE 3amaun | OIIK -5coco6HOCTH Brimonnenue
npodeccHoHaNBbHON JESATENILHOCTH Ha OCHOBE | IPUMEHSTH 3HAHHE Mopdooruuecku
BOCIIPOU3BEJICHUS CTAHIAPTHBIX aJITOPUTMOB. | MPUHITUIIOB KIIETOYHOW | X PHCYHKOB
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71a00paTOPHBIX IKCIIEPUMEHTOB

OMOJIOTHYECKUX
00BEKTOB,
OMopU3NIECKHX U
OMOXUMHUYECKUX OCHOB,

3-i
JTan

Bnaner
b
HaBBIKa
MH

MeMOpaHHBIX
MIPOIIECCOB H
MOJIEKYJISIPHBIX
MEXaHU3MOB
AKHU3HEIEATEIIbHOCTU
Bnanets: OK - 7cniocoGHOCTB K
-IpUeMaMH CaMOPETYJISILIMA SMOLIMOHAIBHBIX U | CAMOOPTaHU3aLUK U CobecenoBanue.
(GYHKIMOHATBHBIX COCTOSTHUI npu | caMmooOpa30BaHUIO TectupoBanue
BBINOJIHEHUH npodeccuoHaIbHON
JeSITeTbHOCTH.
-IpUeMaMu CaMOPAa3BUTUS U CaMOpEaIn3aLuu
B TNpodecCHOHANbHOM U Jpyrux cdepax
JesTeNbHOCTH
-pueMaMu IIOCTAaHOBKH nenei B
npodeccuoHaIbHON NesITeNbHOCTH,
TUTAHUPOBAHMSI, METOJAMH W WHCTPYMEHTaMHU
BBINOJIHEHUS] KOHKPETHBIX 3a/1a4,
-KYJIbTYpOH MBIIUICHUS, CIIOCOOHOCTBIO K
BOCITPHUSATHIO, aHaIu3y, 000011IEHHIO
UHPOpPMALUK, TIOCTAHOBKE LEIH H BBIOOPY
nyTen €€ TOCTHKEHUS
Bnazners nonstuitneiM u Tepmunosorndeckum | OIIK -5. cioco6HocTh | Bhinonnenue
anmnapaTom JUCLMILIMHbI IPUMEHSTh 3HaHUE MOpP(OJIOTHUECKH
NPUHIUIIOB KJIETOYHOU | X PHCYHKOB.
OpraHu3aIHu CrniocobHOCTh
OMOJOTrUYECKUX OIHCHIBATh
00BEKTOB, MOpP(OJIOTHUECKH

Oonoduznueckux u
OMOXHMHUYECKUX OCHOB,
MeMOpaHHBIX
IIPOLIECCOB U
MOJIEKYIISIPHBIX
MEXaHU3MOB
KHU3HEIEATEIIbHOCTH

e pucynku. Cnaua
HEMBIX
MperaparoB.
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(Ha3BaHME AUCIUILIMHBI COTJIACHO paboueMy yueOHOMY IUIaHy)
Hanpasnenue: buonorus
1 ,cemectp 2

4.3. PedTHHI-ILIAH JUCIHUIIINHEI

IuTosorus

Kypc __

Bunnl yueOHo
JAesiITeJIbHOCTH CTY/IeHTOB

bann 3a Yucno
KOHKPETHOE | 3aJ]aHul 3a

3alaHuC CEMECTD

bamiel

MunumanbpHbII

MaxkcuManbHBIN

Moayas 1 O0mmii nmiaan
Crtpoenue u GpyHkuum MmeMo

CTPOEHHMS NPO-U JIYKapHOT.
aH

Texkymmii KOHTPOJIb

1. AyautopHas pabora
M3y4YeHUE IpenaparoB u
3apUCOBKH B aJIbOOMax
MpenapaToB U AIEKTPOHHO-
MUKPOCKOTTUYECKUX
CHHUMKOB

2 1

2.KomnokBuym
MACbMEHHBIN

10 1

10

Py0eskHbIii KOHTPOJIb

1. TecTOBBIN KOHTPOJIb

10

Bcero

Moayab 2 Oprasonbl HUTOILIA3MBI

Texkymmii KOHTPOJIb

1. AynutopHas pabota
M3y4YeHUE penapaTroB u
3apUCOBKH B aJIbOOMAax
MpenapaTroB U AIEKTPOHHO-
MHUKPOCKOITUYECKHUX
CHHUMKOB

3 1

2 KonnokBuym
MMACbMEHHBII

10 1

10

Py0e:xHbII KOHTPOJIb

1. TecToBBIi KOHTPOJIb

1 10

10

Bcero

Mopayas 3 Knerouynoe siapo,

ACJICHHEC KJIICTKHU

Texkymmii KOHTPOJIb

1. Aynutopnas pabora
(mpoBepka 3HaHUS
npenapaToB)

5 1

2 KonnokBuym
MNHUCbMEHHBIN

10 1

10

Py0eskHbIi KOHTPOJIb

1. TecTOBBII KOHTPOJIb

10

Bcero

IoompurenbHbie 0aJIbI

1.Ctynenueckast
OJIUMIIHAIA

2. Ily6nukanus crarei
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3 VYyactme B HaydyHOM | 5 0 5
HKCIIEPUMEHTE

IMocemaemocTh (0aJIBI
BBIYMTAKTCS U3 0011l
CYMMBbI HA0OpPaHHBbIX
0aJ1710B)

1. INocenienue 0 -6
JIEKIIMOHHBIX 3aHIATUU

2. Tlocemenue 0 -10
MPAKTUICCKHIX
(ceMHUHAPCKUX,
71a00paTOPHBIX 3aHSATUIN)

HNTOroBulii KOHTPOJIb

DK3aMeH 1 30

Bcero 110

Basel, mosmydeHHbIE P cllavye dK3aMeHa, CYMMHPYIOTCS ¢ OaJulaMu, TIOJTYYEHHBIMU B XOJIC
cemecTpa. YpOBEHb 3HaHWHA OOy4aromerocs IO TPEAMETYy COOTBETCTBYET  OICHKE
«YJIOBJICTBOPUTEILHOY, €CIIM CyMMa OaJIJIOB COCTaBIsieT 45-59 0GayuioB, «XOpOIIOy», €CIIH CyMMa
0ayIoB coctaBisieT 61-79 6aUIOB U «OTIUIHOY, eciu cymma 6amtoB cocraBuia 80-100 6amios.

Komnerenuun PesyabTaTsl Nuaukaropsl
(OK-7) - crmocoOHOCTD K Cpennuii 6amn oT 45 10 59% - HayabHBIN
caMOOpraHu3aluu U PYOEKHOTO KOHTPOJIS (mOporoBhIit) ypOBEHb OBJIAJCHUS
caM000pa30BaHHUIO; (pe3ynbTaroB KOMIIETEHIIUEH;
BBINIOJIHEHUS TeCcTOB 1-3) ot 60 110 80 % - 6a30BbIl ypOBEHB;

ot 81 10 100 % - nOBBIIIEHHBIN
(MpOABUHYTHIN) YPOBEHb
c(OPMHPOBAHHOCTH KOMITETCHIINH.

bann, cooTBeTcTBYrOmUM Omnenka oTBeTa Ha BOIpoc OT 4 110 5
OTBETy Ha Bompoc 1 0aJIIOB COOTBETCTBYET HAYAIILHOMY
9K3aMEHAIIMOHHOTO YPOBHIO C(HOPMUPOBAHHOCTH
ouiera KOMIIETEHITHH,

oT 6 110 8 — 6a3zoBOMY,
oT 9 10 10 — MOBBIIIIEHHOMY YPOBHIO

OIIK 5 - cnocoOHOCTB oT 45 10 59% - HauanbHbBIN
IIPUMEHSATH 3HAaHUE Cpennuii 6ann (OpOroBbIi) YpOBEHb OBIIAJICHUS
IPUHLIAIIOB KJIETOYHON PYOEKHOTO KOHTPOJIS | KOMIETEHIUEH;

OpraHu3aIu OMOJIOTUYECKUX (pe3ynpTaToB ot 60 10 80 % - 0a30BbIil ypOBEHB;
00BEKTOB, OMO(H3MUECKUX U | BbIMOJHEHHS TecToB 1-3) | oT 81 10 100 % - MOBBIICHHBIH
OMOXMMHYECKHUX OCHOB, (MpoIBUHYTHIN) YPOBEHB
MeMOpPaHHBIX MPOLIECCOB U c(OPMHPOBAHHOCTH KOMIIETEHIIUN
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KU3HENEITENLHOCTH; OTBETY Ha Bompoc 2,3 0a/UIOB COOTBETCTBYET HAYaIbHOMY
9K3aMEHALMOHHOTO YPOBHIO c(HOPMUPOBAHHOCTH
ouiera KOMIICTEHIIUH,

oT 6 10 8 — 6azoBOMY,

MOJIEKYJISIPHBIX MEXaHU3MOB | baiji, COOTBETCTBYIONIUI Ouenka oTBeTa Ha BOIpoc oT 4 10 5

0T 9 110 10 — OBBIIIEHHOMY YPOBHIO

1
DK3aMeHAIIHOHHbIE OMJIEeThI

CTpykTypa »SK3aMEHAIIMOHHOTO Owmiiera. DK3aMEHAIMOHHBIA OWJIET COCTOMT W3 Tpex
TEOPETUYECKHX BOIMPOCOB, BKIIOUEHHBIX B MporpaMMmy auciuIuivHbl. Kaxapiii Bompoc
ouenuBaercs 10-1o 6ammamu. Takum 00pazom, MaKCUMAJIbHBINH 6all, KOTOPBI MOKHO MOIYYUTh
Ha ’K3aMmeHe coctapiigeT 30 OamuioB. Bompoc mepBbiil OIlEeHHMBAET CTENEeHb CHOPMUPOBAHHOCTU
o0mIenpodecCHOHATBHBIX KOMITETEHIIMH, BOIIPOC BTOPOH — MPO(ECCHOHANBHBIX KOMIIETEHIIHIA,
BOIPOC TPETU — OOILIEKYIbTYPHBIX KoMmIeTeHui. OnieHKa oTBeTa Ha Bompoc oT 4 10 5 6annoB
COOTBETCTBYET HAYAJIbHOMY YPOBHIO C(HOPMHUPOBAHHOCTH KOMIIETEHIIUU, OT 6 10 8 — 6a30BOMY,
oT 9 10 10 — nOBBILLIEHHOMY.

Banel, momy4deHHbIe TP cllavye SK3aMeHa, CYMMHUPYIOTCS ¢ OajuTaMu, TIOJTYYEHHBIMU B XO/I€
cemectpa. [lepeBon ouenku u3 100-6annpHOIM B 4eThIpeX0ATbHYIO IPOU3BOIUTCS CIEAYIOLUIUM
o0OpazoM:

- oTimaHO — OT 80 10 110 G6ammoB (Bkitouas 10 moomnpuTenbHbIX 0aIoB);
- xoportio — ot 60 1o 79 6anoBs;

- YIOBJIETBOPUTENIBHO — OT 45 110 59 6ainios;

- HEYZIOBJICTBOPUTEIBHO — MEHee 45 0auios.

st 04HO-320YHOTO ¥ 3a04YHOTO OT/ICJICHUM:

OneHka «OTJIMYHOY BBICTABIISIETCS CTYACHTY, OKa3aBIIEMy ITTyOOKHE 3HaHUS 1O AUCLMUILINHE,
CBOEBPEMEHHO, aKKYPaTHO U TPAaMOTHO BBIIIOJHUBILEMY Bce YueOHBIE 3a/1aHUs U Ja00paTOpHbIE
paboThl, yMEIOIIEMY CBOOOIHO OINpPEAEATh U OMUCHIBATh IPETyCMOTPEHHBIE POrpaMMOi
IIpEenaparsl, a TAKXKE MOJHOCTHIO YCBOUBIIEMY OCHOBHYIO JIMTEPATYpPy U 3HAKOMOMY C
JIOTIOJIHUTEIIbHON PEKOMEHI0BAHHOW JIMTEPATYPOH.

OueHka «XOpOUIO» BBICTABIAETCS CTYIEHTY, €CJIM OH Jiajd IOJIHBIA OTBET, HO JOIYCKAaeT
HETOYHOCTH, HE OTBEYAET HA JIOTIOJHUTEIbHBIE BOIIPOCHI, CBOEBPEMEHHO, YCTIEIIHO U TPAMOTHO
BBITIOJTHUBIIETO yueOHbBIE 33JaHUs U JTabopaTopHble pabOThl, XOPOIIO YCBOWBIIUN OCHOBHYIO
JUTEPATYPY, PEKOMEHIOBAHHYIO MTPOTPAMMOHN.

OrneHKa «yIOBJIETBOPUTEIHHOY» BBICTABISIETCS CTYACHTY, €CIM OH HE Jajl TOJHBIM OTBET Ha
BOMPOCHI, IOMYCKAaeT MOTPEIIHOCTH MPH OTBETE, HO 00JagaeT HEOOXOTUMBIMU 3HAHUSMHU IS
YCTpaHEHHSI WX IO/ PYKOBOJCTBOM IPEINOJAaBaTENs; CBOCBPEMEHHO, YCHEIIHO W TPaMOTHO
BBITIOJTHUBIIETO yueOHBIE 3aJaHUs U JTaOOpaTopHble pabOThl, XOPOIIO YCBOWBIIUN OCHOBHYIO
JUTEPATYPY, PEKOMEHIOBAHHYIO ITPOTPAMMOH.

1 v
Ecim (1)OpMOI/I KOHTPOJIA ABJIACTCA 3a4CT, TO ONMUCBIBAIOTCA OLICHOYHBIC CPECACTBA AJI 3a4UCTa.
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OneHka «HEYIOBIICTBOPUTEIHHO» BBICTABISIETCS CTYIEHTY, OOHApyXHMBIIEMY TMpoOeNbl B
3HAHUSX 0 Kypcy MHTOJIOTHH, JOMYCKAONIEMy HECBOCBPEMEHHOCTb, OIMOKH U He-OpeKHOCTD
B BBINIOJHEHUU YUYEOHBIX 3aJaHUil U J1a0OpaTopHBIX paldoT, OMMOOYHO ONpeACISIOIEMY,
HEBEPHO OINHUCHIBAIOIIEMY IPEIYCMOTPEHHbIE IPOrpaMMON  y4eOHBIE T'HCTOJIOTMYECKHE
npemnaparbl, HE YMCIONIEMY OIPCACIIATL WX TUIIMYHBIC ACTAJIM, C TOTPCHIHOCTIAMUA
OIIPEICIISIOIIEMY IEKTPOHHBIE MUKpohoTorpadun. OLeHKa «HEYI0BICTBOPHTEIBHOY» CTABUTCS
CTYACHTY, KOTOpBIfI HC MOXKCET MIPOAO0JIKATH ,uaaneI‘/'Imee HU3YUYCHUC TCOPCTUYCCKUX AUCHUILINH
0e3 cepbe3HOil JOMOHUTEIBHON IO OTOBKH.

DK3aMeH YCTHBIM, CTYyJEHT TOTOBHTCS K DJK3aMEHYy B TedeHue 45 MHHYT, COCTaBIseT
KOHCIIEKT OTBeTa. lIpu OlLleHKEe YCTHOrO OTBETa YYMTBHIBAIOTCS CIIEAYIOUINE IapaMeTphl:
HOJHOTA,  JIOTUYHOCTh, T'PAaMOTHOE  HCIOJb30BaHHE  TEPMHUHOJIOTHH,  TEOpEeTHUYeCKas
000CHOBaHHOCTb, CAMOCTOSITENILHOCTh B MHTEPIIPETAIIMA HHPOPMALINH.

DK3aMeHaIMOHHEIC BOIIPOCHI 11O OUTOJIOTUH

1. Ilpeamet nuronoruu. Kpatkuii ouepk ucropuu

2. Knierounas Teopusi, €€ OJI0KEHUS U 3HAUEHUE 1J11 OMOJIOTUI

3. OOuiue 4epThl U pa3inyMs B CTPOCHUU U JIEICHUH KIETOK IIPO- U DYKapHOT.

4. Kietku pacTeHUH U )KUBOTHBIX, O0ILME YEPTHI CTPOSHUS U OTJINYUSL.

5. IIpoucxoxaeHue u 3BOIIOLUS KIETOK.

6. Metobl uccnenoBaHus KieTok. CBETOBOW MUKPOCKOI, €r0 OCHOBHBIE XapaKTEPUCTUKH.
[TpaBuna paboThl ¢ MUKPOCKOIIOM.

7. Pa3zpemaromiasi CIoCOOHOCThP MHKPOCKOIA. BO3MOXHOCTH CBETOBOW MHKPOCKOIIHH.
N3yuenne GpuKCHpOBaHHBIX KIETOK.

8. TexHuka NpUroTOBICHUS MUKPOCKOIMYECKHUX IIPENapaToB.

9. Kpacurenu, ux kiaccudukanys 1 Ha3HaYCHHUE.

10. MeToa 37eKTpOHHOM MUKPOCKOIIMH, MHOTOO0Opa3ue ero BO3MOKHOCTEH.

11. IloBepxHOCTHBIM anmapar kieTKd. Ero opraHuzanus M OCOOEHHOCTH Yy KIJIETOK
IPOKAPUOT U PA3INYHBIX 3YKAPUOT.

12. KpaTkas ucTopusi U3y4eHUs: U MOJIeIU MeMOpaH.

13. XumMuueckuii cocraB MeMOpaH.

14. Ctpoenue MeMOpaHbl, OMOJIOrHYECKasi poJib OENKOB, JIMMUI0B U YTIIEBOIOB.

15. ®ynkuun memoOpan. bapbepHast pyHKIus.

16. MemOpaHHbIi TpaHCHOPT, 00I11ast XapaKTEPUCTHUKA MIPOLIECCOB TPAHCIIOPTA BEIIECTB.

17. IlaccuBHBIN TPAaHCIIOPT, €T0 PA3HOBUIHOCTH M XapaKTEPUCTHUKA.

18. AxTuBHBI TpaHCHOpPT. MoJIeKyJIsIpHBII MeXaHu3M paboThl HacocoB. buonoruueckas
POJIb aKTUBHOT'O TPAHCIIOPTA.

19. OH10 — 2K301MTO3.

20. Peunenropnas pynkuus memOpan. Kiierounast anre3usi ¥ MpUHSTHE KIETKOW CUTHAJIOB.

21. IIna3maruyeckas MemMOpaHa, OCOOEHHOCTH CTpoeHus u ¢(yHkuuil. HagmemOpaHnHble U
cyOMeMOpaHHbIE CTPYKTYPbI M UX 3HAUCHHUE.

22. T TMKOKaNIMKC, CTPOGHUE U OMOIoTHYecKast pob.

23. Knerounas crenka. CtpoeHwe W (YHKIMH CTEHKHM KJIETOK DPACTEHHH, TpHOOB H
IIPOKAPUOT, CPABHEHHUE.

24. [luronna3ma, ee CTpyKTYPHBIE JJIEMEHTHI.

25. T'manomnna3ma, XUMUYECKUN COCTaB U (YHKILIUU.

26. OpraHoupl HUTOIIA3MBbI, X 00IlIasl XapaKTepUCTUKA U KJIacCU(UKALINS.

27. MemOpaHHbIe OpraHOM/Ibl, XapaKTEePUCTUKA U KITACCUPHUKALIHSL.

28. BakyomnsipHasi cucteMa IUTOIIa3Mbl, €€ COCTaB, 0OCOOCHHOCTH U 3HaUEHUE.

29. IllepoxoBatas sHAOIUIa3MaTHYecKas ceTb. CTpoeHne U PyHKIHH.
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30. I'mankas sHAoruia3mMarudeckas cetb. CTpoeHre M 0COOEHHOCTH (DYHKIIMOHHPOBAHHS B
KJIETKaX Pa3HOIo THIIA.

31. Kommneke I'onbaxu. Ctpoenue nukruocoM. OyHkunn komiuiekca ['onpaxu.

32. JIuzocombl, GyHKIIMOHATEHOE MHOTOOOpasue, 00pa3oBaHue. AyTOIH30COMBI.

33. BakyosspHbId anmapar pacTUTENBHBIX KIETOK, KOMIIOHEHTHI M OCOOEHHOCTH
OpraHH3alyHy.

34. Muroxonnapuu, oOmas Mopdosorus, JOKaau3alus, THUIOTE3bl O MPOUCXOXKICHUU.
[TonsiTvie 0 XOHIPHOME.

35. YapTpacTpyKTypa MUTOXOHAPUH. MUTOXOHAPUATBHBIN T€HOM, €0 0COOCHHOCTH.

36. ®ynkuun MutoxoHapuii. OxkucnurensHoe dochopmimpoBanue. ATD, ee ponb U MmyTH
00pa3oBaHus B KIIETKE.

37. X10poI11acTsl, yJIbTPACTPYKTypa, (QYHKIMH B CBSI3U C IIPOLIECCOM (POTOCHUHTE3A.

38. MHoroo0pasue miacTi1, BO3SMOXKHBIE ITyTH UX B3aWUMOIIPEBPAIICHUS.

39. HemeMOpaHHbIC OpraHOUABI IUTOIIA3Mbl. XUMHUYECKHI COCTaB, CTPYKTypa U (DYHKITUH
pubocom.

40. OnopHo-ABHUraTeNbHasi CUCTEMA KJIETOK (LIUTOCKENIET), € OpraHu3alysl U 3HaueHHe.

41. MukpodunameHTsl. XUMUYECKast IPUPOAA, CTPOCHUE, JTOKATH3AINSA U (PYHKITHH.

42. OcoOeHHOCTH OpraHu3ally LUTOCKEIEeTa B MBIIIEUHbIX KiIeTKax. CTpoeHne U QyHKIUH
MUODUOpHILIT.

43. MukpotpyOouku. XUMHUYecKas NMPUPOAA, CTPOEHUE U JIOKaIu3alus B MHTep(]a3HOH u
nensiiericst Kierke. DyHKI MUKPOTpyOOUeK.

44. PecHUYKM U JKT'YTHKHM, OOmMH muiaH cTpoeHus U QyHKkuuu. IloHsATHE O KIE€TOYHOM
LEHTpE U ero 3HaueHuu. CTpoeHue LIEHTPUOIEH.

45. TlpomexyTtounble ¢uiaameHThl. OCOOEHHOCTH CTPOEHMs, TKaHeBas CHelU(UUHOCTD,
(GyHKIMH.

46. S nepHblil annapaT syKapuoTHdeckol kieTku. OO MiI1aH CTPOeHUs U (PYHKLUH.

47. Yucno siaep B KIETKAaX PACTCHUN M JKUBOTHBIX, X (JOpPMa M JIOKAIN3ALHS, B3aUMOCBS3b
Apa U UUTOIIa3MBI.

48. IIpocTpaHcTBeHHas OpraHu3anus UHTEp(a3HbIX XPOMOCOM BHYTPH Spa, 3yXpPOMaTHH,
reTEpOXPOMATHUH.

49. Xumnueckuii cocras xpomocoM: JIHK u Oenxu.

50. YHukanbeHble 1 noBTOpstonuecs nociuenosarenbsoctu JTHK.

51. benku XpoMOCOM THCTOHBI, HSTUCTOHOBBIE O€JIKH; UX POJIb.

52. Yposuu ynakoBku JIHK B cocTtaBe xpomaruna.

53. MuroTtnueckue xpoMocombl. Mopdosornyeckast opranuzanus 1 QyHKIUH.

54. Snpsiuko. YasTpacTpykTypa, QyHKIUH.

55. Snepnas o6Gomnouka. Ctpoenue, GyHkuuu. Ponp mpu B3auMOIEHCTBHM siipa U
LUTOIIa3MBI.

56. Knerounslii iy, oOuiast XapakTepucTuKa u gpasbl.

57. MUTO3 KaK OCHOBHOU THUII JEJICHUS KIETOK 3YKapHOT.

58. MuT03 B pacTUTEIbHOMN U )KUBOTHOU KileTKax. O0Imue 4epThl U OTIUUHS.

26



MHWHOBPHAYKU POCCUN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE OBPA30OBATEJIBHOE
YYPEXJIEHUE BBICHIEI'O ObPA30OBAHUIA
«BAIIKMPCKUIN TOCYJIAPCTBEHHBI YHUBEPCUTET»

IMPEJAMET — «urtonorus» 1 kypc, 2 cemectp, ouHas (popma o0ydeHHs
DK3AMEHAIIMOHHBIN BUJIET Nel
YTBEPXIAIO
3aBenytormias kadeapoit Guznonorun
1 o01el 6MoJIoruM OUOJIOTHYECKOTO (haKyIbTeTa,
1.6.H., mpodeccop Xucmarymiuaa 3.P.

«_» 2018 .
1. CpaBHeHME KIETOK NPOKAPUOT U DYKAPUOT.
2. Kommuiekce ['onbku — cTpoeHre U OCHOBHBIE (DYHKITHH.
3. SIapeIiko — cTpoeHue U GyHKIUH.
3aB. kadenpoii - /3.P. XucmarymnuHa/

IlepeBon ouenku u3 100-0auibHOM B 4YeThlpexOaIbHYIO MPOM3BOAMTCA CIEIYIOIIUM
obpazoM:
- oinyHO — oT 80 1o 110 6amioB (BKIt04as 10 moompuTensHBIX 0AJUIOB);
- xopomio — ot 60 1o 79 6anoB;
- YIOBJIETBOPUTEIILHO — OT 45 110 59 6aiios;
- HEYJIOBJIETBOPUTEIHHO — MeHee 45 OalsioB.

IIpumepHvie kpumepuu oyeHuBaHUus OMeema Ha HK3AMeHe
Kpumepuu oyenku (¢ 6annax):

- 25-30 bannoe svicmagnsiemcs cmyoeHmy, eciu cmyoenm 0djl NoJHble, pa3eepHymbie
omeemsl Ha 6ce meopemuiecKue ONPocyl buiema, npoOeMOHCMPUPOBAl 3HAHUE
DYHKYUOHATLHBIX BO3MONCHOCHIELL, MEPMUHOTIOSULU, OCHOBHBIX IIEMEHMO8, YMEeHUe NPUMEHAMb
meopemuyecKue 3HaHUus NPU 8bINOIHEHUU npakxmuyeckux 3adanuil. Cmyodenm 6e3 3ampyoHeHu
omeemu Ha 6ce OONOIHUMeNbHble 8oNpocyl. IIpaxmuyeckas uacms pabomovl 6bINOIHEHA
NOHOCMbIO Oe3 HemOoYHOCmel U OUWUOOK,

- 17-24 6annoe évicmasnsemcs cmyoenmy, eciu cmyOoeHm packpbii 8 OCHOBHOM
meopemuyecKue 60npocsl, 0OHAKO 0ONYUjeHbl HeMOYHOCMU 8 ONpedeleHUl OCHOBHbIX NOHAMUIL.
Ilpu omeeme na dononHumenbHbvie ONPOCHL OONYUjeHbl Heboavbuuue Hemounocmu. Ipu
8bINOIHEHUU NPAKMUYECKOL Yacmu pabomul 00NYujeHvl Hecyuecmaentble OuuoKu,

- 10-16 6annos svicmasnsemcs cmyoeHmy, eciu npu omeeme Ha meopemudecKue 0npocyl
Ccmyoenmom 0OnYujeHo HeCKObKO CYUWeCmBeHHbIX OUUOOK 8 MOIKO8ANUU OCHOBHBIX NOHAMUIL.
Jlocuka u nonnoma omeema cmpaoarom 3aMemHbIMU U3bAHAMU. 3amemHubl npobesl 8 3SHaHUU
OCHOBHBIX Memo008. TeopemuuecKue 60npocsl 8 YeIoM U3L0HCEHbl OOCMAMOUYHO, HO C
nponyckamu mamepuana. meiomcs npuHyunuaibHsle ouuoKu 6 102uKe noCmpoeHus: omeema
Ha éonpoc. CmyoeHm He peuiul 3a0a4y Ui npu peutenuu 0onyujeHvl 2pyovie ouuoKu,

- 1-10 6annoe svicmasnsiemcs cmyoenmy, eciiu 0meem Ha meopemuyecKue 60npocyl
ceuoemenbcmeyem o HeNOHUMAHUU U KpatiHe HenoaIHOM 3HAHUU OCHOBHLIX NOHAMUL U MEmOoO08.
ObHnapysicusaemes omcymcmeue Hagblko8 NPUMeHeHUs: Meopemuieckux 3SHaHuti npu
8bINOIHEHUU npakmudeckux sadanui. Cmyoenm He cmoe omeemums Hu Hd 0OUH
OONOJIHUMENbHBLI 8ONPOC.
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IIpumep pyOeskHOro TecTa Mo AUCHUIIHHE
«uTosorus»

1.Yem oTnnyaercs sykapuoOTHYECKast KJIETKa OT MPOKapUOTHYECKOM:
a) IHK nuknnyeckoro crpoeHus
0) oTcyTcTBHEM pHOOCOM
B) MIPUCYTCTBHEM ammapara [ oybKu
T) JIeJICHUEM C y4acTHEeM ME30COM
2.OH/101U1a3MaTHYECKasl CETh COCTOUT U3:
a) TUKTHOCOM
0) nBymMeMOpaHHBIX 00pa30BaHUN
B) CCTE€MbI LINCTEPH U KaHAJIOB
') MUKpPOTpyOOUeK
3.B MUTOXOHJPUSAX OCYIIECTBISACTCS:
a) TUJPOJIU3 BEILIECTB
0) okucnuTeasHoe GochOopUITMPOBaAHUE
B) nuki KanpBuna
T') CHHTE3 TJIFOKO3bI
4.OCHOBHBIM XUMUYECKUM KOMIIOHEHTOM MUKPOTPYOOUEK SIBIISIETCSA:
a) MHO3UH
0) akKTUH
B) TYOynuH
T') IECMUH
5. Beicuiuii (ueTBepThiit) ypoBeHb komnaktusanuu JJHK B xpomocome Ha3bIBaeTCs:
a) HYKJICOMEPHBI
0) XpOMOMEPHBI
B) HYKJIEOCOMHBIH
I') XpPOMOHEMHBIN
6.. SIApbIIKO yyacTBYET B:
a) cuaTe3epudocomuoit PHK
0) cunresze uHpopmarmonnon PHK
B) cuHTe3e TpaHcnopTHoit PHK
I') cuHTe3e Oenka
- 1 6ann evicmagnsiemcs cmyoeHmy, ecliu OH 6epHO Omeemul Ha 00uH sonpoc. Tpu mecma no
10 6onpocos. Bcezo 30 eonpocos.
J171s1 04HO-320YHOTO U 3a0YHOTO OTJICTICHUM CTyEHTaM JIJIs MOJTYYEeHHsI TOMYyCKa K SK3aMEHY
HeoOxoaumMo oTBeTUTh Ha 20 Borpocos u3 30.

Tembl naﬁopaToprlx 3aHATHIA NMpEeaACTaBJCHbI B METOAUYCCKUX YKA3aHUSAX.

TpeGoBanus k pucyHkaMm u 0opMJIeHHIO aJib0oOMa:
1. PucyHku BBIONHAIOTCS B anbooMe ¢popmaTta A4 unn AS. Anb00M TOMKeH OBITh TOAMKCAH HA
TUTYJIBHOM JucTe. He ciieyeT 3aBoAUTh OJIUH aTb00OM Ha HECKOJIBKO TACIIUTLINH.
2. Bce puCyHKH BBIMOJIHSAIOTCS MPOCTHIM KapaHAAIIoM, OAMUCH K HUM — aBTOPYUYKOM.
Hcnonp3yeTcst kapaHaaml CpeaHel TBEPIOCTH.
3. OpueHTalus pUCYHKOB Ha JTUCTE — AIbOOMHasI.
4. PUCYHKH pacroiaratoTcsi TOJIbKO C OJIHOM CTOPOHBI JICTA.
5. Ha ogHOM JHICTE JOMKHO pacIioyiaraTbesi He 00Jee OHOTO 3aHSTHUS UITH TEMBI,
HO OJTHA TEMa MOJKET PacIoiaraThCs Ha HECKOJIbKHUX JucTax. OpueHTHPOBOYHO pa3MeniaioT 2-4
PUCYHKA Ha JIUCTE.
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6. B BepxHell yacTu CTpaHHULbI 110 LIEHTPY pa3MeEIaeTcs AaTa, Ha3BaHue TeMbl 3aHaTus. Han

KaXIbIM PUCYHKOM 00513aTeJIbHO MUILETCS] Ha3BaHWE MUKPOIIpenapara, cocod OKpalBaHus U

YBEJIUYCHHUE.

7. PaGota HaJl pUCYHKOM 3aBepuIaeTcst 0003HaueHusAMHU. OKOJIO BBIHOCHBIX JIMHUH, UTYIIUX OT

PHUCYHKa, HY’)KHO IIPOCTaBUTh YUCIIOBbIE 0003HAYEHUS, a [10JI PUCYHKOM WJIM CIIPaBa OT HETO

BBINKCATh COOTBETCTBYIOIINE Ha3BaHUs. O003HaUEHUs TOJKHBI ObITh OKOJIO Ka)KJ0I'0 PUCYHKA.
IIpu oneHMBaHNH PUCYHKOB B a71b00Me YUYUTHIBACTCH:

1. IlpaBunbHOCTH 0TOOpaXkeHHs POPMBI U PACIIOIOKEHUS OTJIEJIBHBIX YacTel

00BEKTa OTHOCUTENIBHO JIPYT Ipyra.

2. Cobnronenue pa3MepoB U NPONOPLUN MEXKAY YaCTSIMU OJJTHOI'O PUCYHKA.

Pa3Hble prCYHKH Ha OJJTHOM JIMCTE MOTYT BBITIOJIHATHCS B pa3HOM MacITade.

3. IlpaBuiabHOCTB OATIMCEH U 0003HAYECHHH K PUCYHKY.

4. AKKypaTHOCTb BBIIIOJHEHHS PUCYHKOB. THIaTeIbHOCT MPOPAOOTKH OTJACIBHBIX JIETaJICH

pHCYHKA.
5. Cpok cnaum anpOooMma.

3a KaxJpli MyHKT 1 Oas.

Cnucok npenaparosn:
[Tpenapat 1. O61mas MOpQoIOrHst KIETKU NEYEHN aKCOIOTIIS
(OKpaIIeHO reMaTOKCHIIMHOM U 303UHOM)
[Tpenapart 2. M30uparenbHas IpOHULIAEMOCTh MEMOpaH.
[Ima3monu3 B pacTUTEIBHOM KIIETKE
ITpenapat 3. MuenuHoBast 000J104Ka MIKOTHOTO HEPBHOI'O BOJIOKHA
(OKpalIeHo OCMHUEM )
[Tpenapart 4. bazodunus nuToIa3MBbl B HEPBHBIX KJIETKaX
CIIMHHOI'O MO3ra
(okpameno o Hucciro)
[Ipenapat 5. Komrmuiekc ['oabaxu B KiIeTKax CIMHAIBHOTO FAHIIIMS (OKpAIIEHO OCMHUEM)
[Tpenapat 6. MUTOXOHAPUY B SMUTEIUAIBHBIX KIETKaX KUIIEYHUKA aCKapHbl
(okparieHo no AlbTMaHy)
IIpenapar 7. MUTOXOHAPUH B KIETKAX [IEYECHU
(okparieHo no AlbTMaHy)
[Tpenapat 8. MUTOXOHAPUY B KJIETKaX KaHAJIBLEB MOYEK
(okparieHo no AlnbTMaHy)
[Tpenapat 9. PecHuuku B KJI€TKax MEPLATEIbHOTO SMUTEIHSI KMIIEUHUKA 0€33yOKH
(OKpaIIeHO >KeJIe3HbIM TeMaTOKCUIINHOM)
[Tpenapat 10. Muo¢puOpuLIbI B IONEPEUYHONOIOCATON MBIIIIEYHON TKAHH (OKpAIIEHO
reMaTOKCUIIMHOM U 303MHOM)
[Tpenapart 11. HelipouOGpuiiel B KJIeTKax CIIMHHOTO MO3ra
(okpameno no Kaxaiy)
[Tpenapat 12.2KupoBble BKIIFOUEHUS B KIETKaX EYEHHU aKCOIOTIIS
( OKpalleHO OCMHUEM, KAPMUHOM)
[Ipenapar 13. XKupoBbie BKIIOUEHUS B )KUPOBOW TKaHH CAIbHUKA KOIIKU (OKPAILIEHO CY/1aHOM,
reMaTOKCUIIMHOM)
[Ipenapat 14. BxiroueHus rMkoreHa B KJIeTKax NE4YeHU
(okpamieno no becry)
[Ipenapar 15. [IurmeHTHBIE BKIIOUEHHS B KJIETKaX KOXH r0JI0BaCTHKA
(HE OKpaIleHo)
[Ipenapar 16. [Ipurorosiienue npenapara U U3y4eHUE CTPOCHUS
JMCTA JI0/EH
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[Ipenapart 17. [IpuroroBnenuii npenapara KOXXHIbl YeIIyH pernyaToro jdyka. V3ydenue
KJIETOYHOM CTEHKHU U BaKyoJIeil

[Ipenapar 18. [TnacTuapl B KI€TKaX KOKHIII JINCTA TPAICCKAHITUN

[Ipenapar 19. ®opma siep KIETOK B Ma3Ke KPOBH YEJIOBEKa

(OKpallIeHO reMaTOKCUJIMHOM U S03UHOM)

[Ipenapar 20. Snpa B KiIeTKax JIErKoro

(okpacka Ha JIHK peaktuBom lludda no denpreny)

[Ipenapar 21. MuTo03 B KJI€TKax KOpEIIKa JyKa

(OKparieHo KeJIe3HBIM I'eMaTOKCHUITMHOM )

[Ipenapar 22. MuTo03 B KJI€TKaxX NE€YEHU aKCOJIOTIIS

(OKpallleHO >KeJIe3HBIM 'eéMaTOKCUIIMHOM)

[Ipenapar 23. [Ipsmoe nenenre (aMUTO3) B KJIETKAX JIECIIMMETOBOM 000JI0UKH Tj1a3a JIOIIa I
(OKpalleHO reMaTOKCUJIMHOM U S03UHOM)

Kpurepun oIleHKU «HEMBIX» MIPETapaTOB:

1 Gayut 3a BepHOE Ha3BaHUE MpeENapara;

1 Gaym 3a BEpHOE OlpeieliecHue 00bEKTa,

1 Gayut 3a BepHOE OIpeIeNIeHUE KIIETOYHBIX CTPYKTYp (OpraHesn);

1 a1 3a BepHOE OTIpe/IeTICHUE METO/1a OKpAIINBaHUS;

16aJi1 32 yMEHHE OOBSCHATH IPUMEHEHUE TAHHOTO KPACUTENS TSl OKPAITMBAHUS KJICTOYHBIX
CIPYKTYD, THII KPACUTEIIA.

IIpumepHbIe TeMbI NIPAKTHYECKUX (CEMUHAPCKMUX) 3aHATHH (IJIS1 0UYHO-3204HOT0
OT/1eJICHUA)
Tembl T0KJa10B 10 TeMme «LluTOCKemeT.

1. MuxkpodunamenTsl. XUMu4eckas Ipupoja, CTpOCHUE, JOKaIU3alusd U QYHKLIUU
2. OcoOeHHOCTH OpTaHU3allMH [HUTOCKEJIEeTa B MBIMIEYHbIX KieTkax. CTpoeHne W (QyHKIHH
MUOGUOPHUILIL.

[IpomexxyTounbie (hUITAMEHTHI.

MuxkpoTpyOOUKH.

MuKpoTpyOOUKH ITUTOILIA3MBL.

enTpuoiu.

[{eHTprONSIpHBIN HUKIL.

MukpoTpyOOUuKy BepeTeHa JeeHHs.

bazanbHble Tenblla, pECHUYKH, KTYTUKH (CTPOEHUE U 00pa30BaHuE)

0.  ba3zanbHble Tenbla, PECHUYKH U XKTYTUKU (XUMUS U GYHKLIUN).

BO®ONDOA®

Kpurepun oneHku:

1-2 Ganna BbICTaBISIETCS CTYIEHTY, TOKA3aBIIEMY HEIIOJIHbIE 3HAHUSI, JOTYCTUBIIEMY OIIHMOKH U
HETOYHOCTHU IIPU OTBETE HA BOIPOCHI CEMUHAPA, IPOAEMOHCTPUPOBABILIEMY HEYMEHUE
JIOTUYECKH BBICTPOUTH MaTepHall OTBETa U CHOPMYJINPOBATH CBOIO MO3UIUIO IO MTPOOIEMHBIM
Borpocam. [Ipu 3ToM X0Ts OBl IO OJTHOMY U3 33JJaHUN OIIMOKK HE TOJDKHBI UMETh
NPUHLIMIIHAIBHOTO XapakTepa. CTyAeHT, OTBET KOTOPOTo olleHuBaercs 1-2 0anioB, 10JKEH
ONUPATHCS B CBOEM OTBETE Ha YUEOHYIO JINTEpaTypy;

3-4 0aI0B BBICTABIISCTCS CTYACHTY, CCJIN OaJl MMOJIHBIN HpaBHJIBHLIﬁ OTBCTHA BOIIPOCHI
CEMHUHapa C CO6J'IIO)ICHI/ICM JIOTUKHA U3JIOXKCHUA MaTCpuajia, HO JOIMYCTHUII TP OTBETC OTACIbHBIC
HCTOYHOCTH, HC UMCIOIINEC NPUHIUIIUAIIBHOT'O XapaKTEpa. OTH Oabl MOT'YT BBICTABJISITHCA
CTYACHTY, HCAOCTATOYHO 4ETKO U ITOJHO OTBCTUBIIEMY Ha YTOYHSAIOIIHUEC U JOITOJHUTCIBHBIC
BOIIPOCHI;
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- 5 OasIoB BBICTABISIETCS CTYACHTY, C(DOPMYIMPOBABILIEMY MOJIHBIM U MTPaBHIbHBIN OTBET Ha
BOIIPOCHI CEMUHAPA, IOTUYHO CTPYKTYPUPOBABIIEMY U U3JIOKUBIIEMY MaTepual. [Ipu stom
CTYJCHT JIOJDKEH MOKa3aTh 3HaAHHUE CIIeUaNbHOM JuTeparypsbl. s nonydyenus 5 6amion
HEO00XO0IMMO MPOJIEMOHCTPUPOBATH YMEHUE 0003HAUUTH IPOOIEMHBIC BOIIPOCHI B
COOTBETCTBYIOIIEH 001aCTH CIIEUANbHOM MeIaroruKu, MPOaHaTu3UPOBaTh UX U MPEAJIOKUTh
BApUAHTHI PEUICHUH, AaTh HCUEPIBIBAIOIIME OTBETHI HA YTOUHSIOIINE U JIOMOJHUTEIbHbIE
BOIPOCHI.
3aaHus 1J151 KOHTPOJIbHOM padoTsI 1

[Ipenmer uurosioruu. Kparkuii ouepk HCTOpUH
Kiierounast Teopusi, ee moJI0KEHUS U 3HAYCHHE JUIT OMOJIOTHU
OO61ue 4epThl U pa3Inyusl B CTPOCHUU U JICTICHUH KJIETOK IPO- U SYKapuoT.
Kiietku pacteHuil ¥ 5KUBOTHBIX, OOIIHME YEPTHI CTPOSHUS M OTIIMYUSI.
[TpoucxoxaeHne u 3BOTIOLHUS KIETOK.
Mertoasl uccinenoBanusi kietok. CBETOBOM MHKPOCKOII, €r0 OCHOBHBIE XapaKTEPUCTHUKH.
[TpaBuiia paboThI C MUKPOCKOIIOM.
7. Pazpemaromas CcrocoOHOCTh MHKpPOCKOMA. BO3MOXHOCTH CBETOBOH MHKPOCKOITHH.

N3yuenue HpUKCUPOBAHHBIX KIETOK.
8. TexHUKa NPUTOTOBICHUS MUKPOCKOTIMUECKUX TTPEIapaToB.
9. Kpacurenu, ux kinaccupukanus 1 Ha3HAUCHUE.
10. Meton »11eKTpOHHON MHKPOCKOITUH, MHOTO0Opa3ue ero BO3MOKHOCTEH.

oakrwdpE

3agaHus 1J151 KOHTPOJIbHOI padoThl 2

1. IloBepxHOoCTHBIN anmapaT KieTkd. Ero opranuzanus U OCOOEHHOCTH Y KIIETOK

IIPOKAPHUOT U PA3JINYHBIX JYKAPHOT.

Kpartkast uctopust u3ydeHus: 1 MOJIeNId MEMOpaH.

XHWMHYECKUH COCTaB MEMOPaH.

Crpoenne MmeMOpaHbl, OMOJIOrHYECKasl poJib OEJIKOB, JIMIIUJIOB U YTJIIEBOJIOB.

Oyukuun MmeMOpaH. baprepHas GyHKIus.

MeMmOpaHHBIH TpaHCIOPT, 001Iask XapaKTepUCTUKA IPOLECCOB TPAHCIIOPTA BELIECTB.

[TaccuBHBIN TpaHCIIOPT, €r0 Pa3HOBUIHOCTH U XapaKTEPUCTHKA.

AKTUBHBIN TpaHcHopT. MousieKyIsipHbIii MexaHu3M paOoTsl HacocoB. buonormueckas

POJIb aKTUBHOI'O TPAHCIIOPTA.

9. DHIO — PK30IUTO3.

10. PenenropHas gpyHkius memOpaH. Knerounas anre3ust 1 NpUHATHE KJIETKOW CUTHAJIOB.

11. TInazmaTuyeckas meMOpaHa, 0COOEHHOCTH cTpoeHus u ¢GyHkuuii. HaamemOpaHnHbie u
cyOMeMOpaHHbIE CTPYKTYPBI U UX 3HAUEHHE.

12. I'TMKOKaMKC, CTPOSHHE U OMOJIOTHYECKAs POITb.

NG~ WN

3aganus AJ51 KOHTPOJIbHOM padoThl 3
[TuTomnaszma, ee CTpyKTYPHBIE DJIEMEHTBHI.
['manonna3zma, XUMUYECKUIM COCTaB U QYHKIIUH.
OpraHouibl IUTOILIA3MBbI, X 001I1ast XapaKTEPUCTHKA U KIaCCU(DUKALIHSL.
MemOpaHHbIe OpraHOW/Ibl, XapaKTEPUCTUKA U KJIaCCU(pUKALIMSL.
BakyonspHas cucrema HUTOIIa3Mbl, €€ COCTaB, 0COOEHHOCTH U 3HAYEHUE.
[lepoxoBaras sHAOIUIa3MaTHUECKas ceTh. CTpoeHue U pyHKIUH.
I'mankas sHjpomnazmarudeckas cetb. CTpoeHHe U 0COOEHHOCTH ()YHKIIMOHMPOBAHUS B
KJIETKaX pa3HOTro THIIA.
Komnnekc 'onbmxu. Ctpoenne auktnocom. @yHKIuM KomIuiekca I'onbku.
JIuzocomsl, pyHKIIMOHAIBHOE MHOTO00pa3ue, o0pazoBaHue. AyTOITU30COMBI.

NogkrwdhrE

© ©
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10. BakyonsipHBIii ~ anmmapaT pacTHTENBHBIX KIETOK, KOMIIOHEHTHI ¥ OCOOCHHOCTH
OpraHH3aIiHy.

11. Muroxonapuu, oOmias MOpQOJOTHs, JOKAIU3AIMsI, TUIOTE3bl O IPOUCXOXKICHUMU.
[TonsiTrie 0 XOHAPHOME.

12. YpTpacTpyKTypa MUTOXOHAPUI. MUTOXOHIPHATIBHBIN T'€HOM, €r0 0COOEHHOCTH.

13. ®ynkiuu mutoxoHApui. OxucnurensHoe GochopunupoBanue. ATD, ee posib U MyTH
00pa3oBaHus B KIIETKE.

14. XnopomnacTsl, yabTpacTpyKTypa, GYHKIIUHU B CBSI3U € TporieccoM GOTOCUHTE3A.

15. MHoroo0pa3ue MmiaacTu, BO3SMOXKHbBIE TyTH UX B3aUMOIPEBPAILICHHUS.

16. HemeMOpaHHble OpraHouIbl IUTOIIa3Mbl. XUMUYECKUI COCTaB, CTPYKTypa U (yHKIIUU
pudOCOM.

KonTtponbsHas pabora npoBoautcs nucbMeHHo B TeueHue 30 munyt. Ilo BapuanTam, o nBa
BOIIpOCA.

Kpurepuu oneHku:

9-10 __ bannos svicmasnusiemcs cmyoeHmy, eciii OH HOKA3bleaem He MOJIbKO 8bICOKULL YPOBEHb
MeopemuyecKux 3HaHUll no U3y4aemol OUCYUNIUHE, HO U BUOUN MENCOUCYUNTUHAPHBIE CES3U.
Omeem nocmpoen nocuuno. Mamepuan uziazaemcs 4emKo, sCHO, apeyMeHmuposano. Ymecmuo
UCNONb3YEMC sl UHPOPMAYUOHHBLL U ULTIOCMPAMUBHBII MAMEPUAL.

7-8  6annos gvicmasnsnemcs cmyoeHmy, eciu OH NOKA3vleéaenm 00CMAmoyHblll YPOBEHb
meopemuyecKux u nPaKkmu4eckux 3HaHul, c60600Ho onepupyem mepmunamu. Omeem
NOCMPOEH I02UYHO, MAMEPUA U31a2aemcst 2pamomHuo, Ho 0ONYCKaem HeKomopble
nocpeuwHoCcmi.

5-6__ 6annos gvlcmasnsaemcs cmyoeHmy, ecii OH NoKa3vlédaem 3HAHUEe OCHOBHO20 JIeKYUOHHO20
U npakmuyecko2o mamepuana. B omeeme ne ececoa npucymcemeyem 102uxa uznoHCeHusl.
Cmyoenm ucnvimvléaem 3ampyOHeHUs npu NPUeOeHUU NPAKMUYECKUX npUmMepos.

3-4  banna evicmasnsaemcs cmyOeHmy, eciu On noKasvleaem ciaobwlil yposeHb MeopemuiecKux
3nanuil. Heysepenno u nocuuecku Henocie008amenvbHo uznazaenm Mamepua.

1-2  banna evicmasnsiemcs cmyoenmy, eciiu OH NOKA3wvleaem ciadwlli yposeHb meopemuiecKux
3uanu. Omeem npeocmagien 6 2-3 NPeonoHCeHUsx.

Bonpocul ona nposedenus epynnogozo onpoca u cobecedos8anus.
[urtonorus - Hayka o CTpOCHHH, (PYHKIUSAX, METa0OJIM3ME, B3aMMOOTHOIICHHSIX CO CPEIOoH,
pPa3sBUTHMM U TPOUCXOXKICHUM KIETKH. MecTo LMTOJOTUH Cpelu JIpYrMX OHOJOTHYECKUX
quciumuinH. CBsI3b IIUTOJIOTMM C  MOJIEKYJIApHOM Ouosiorved, T€HETUKOH, 3MOpHOJIOTHEeH,
¢uzuonoruei u 6moxumueil, 3HaueHNe UUTOJIOTHH JUTsI MEJUIIMHCKOM M CEeNbCKOX03HCTBEHHOM
Hayku. Kiierounas Teopus [1IBanHa. 3HaueHue 15 KJIETOYHOU Teopuu paboT BupxoBa u orieHka
€ro MpEACTaBIEHUS O Pa3BUTUU KJIETOK. COBpEMEHHOE COCTOSIHUE KIIETOYHOM Teopuu. Kierka -
JJIeMEHTapHasi eluHuna XuBoro. Kierku mpokapuoT u sykapuoT. CBeToBas MUKPOCKOIHMSL.
OnekTpoHHass MMKpockonus. JlromuHecneHTHass U (a30BO-KOHTpPACTHAsT MHUKPOCKOIHMSL.
['ucroxumuueckne MeToabl. MeTo MUKpOXUPYpruu. ABTopaauorpadus. MeTos CKOPOCTHOTO
(ppakmonnoro) nentpudyrupoanus. Meros KyabTypsl TKaHeH. OCOOEHHOCTH M pa3iuyus B
CTPOEHUH KIIETOK MPOKApHOT M 3yKapuoT. EnuHCTBO cTpoeHuss U (YyHKIUU KIETKH, ee
OpPTraHOMJIOB U JPYTUX CTPYKTYPHBIX 37eMeHTOB. OOIIas XapakTepucTuKa KJIETKH, BeIMYUHA U
¢dopma kiteTok. OCHOBHBIE pazIUyMs MEX1y KJIETKaMHU KUBOTHBIX U pacTeHHH. Sapo - cucrema
COXpaHEeHMsI, BOCIIPOU3BEICHUS U pPeaIn3aluu TeHeThueckoi napopmanuu. LlentpanbHas gorma
MOJIEKYJISIpHOM Ouosioruu. Ponb siipa B KU3HU KJIETKU M €ro 3Ha4eHHE B IepeHoce nH(opMaluu
ot JIHK x Genky. /IHK snpa, ee crpoenue u cBoiicTBa, peayruukanus. OCHOBHbIE (YHKIUU
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sapa: TPaHCKPUIUA, PEIyIUIMKalUsg W [epepacnpeeleHue TeHETUYeCKOro Marepuana.
WnTepdazHoe 1ap0, OCHOBHBIE AIEMEHTHI €T0 CTPYKTYPBI: XPOMATHH (XPOMOCOMBI), SIPBIIIKO,
SIEPHBINA COK (KapuoIia3Ma), saepHas 000J104Ka, AACpHBIA OCTKOBBI MAaTPUKC. XPOMATHH, €T0
XUMHUYecKass xapakrepuctuka. JudQy3Hblii 1 KOHIEHCHPOBAHHBIN XPOMATHUH, dYXPOMAaTUH U
reTepoXpOMaTHH, UX (DYHKIMOHAIBLHOE 3HAYEHUE. SINPBIIIKO - OpraHOW] CHHTE3a KJIETOYHBIX
pubocoM. I{urornazma. OO XUMHUYECKUH COCTaB ITUTOIUIa3Mbl. OpraHOMIBI ITUTOTUIA3MBI.
[TaccuBHBII W aKTHBHBIA TPAHCIOPT BEHIECTB depe3 MemOpany. Teopus KIETOYHOU
npoHunaemMoctu. Ponp mna3maruueckoil MmemOpaHbl B Ipoleccax (aronuro3a U MUHOIMTO3a,
9H/IOCOMBI, CBSI3b OJTUX TMPOIECCOB ¢ Jnu3ocoMaMu. Jlpyrue (GyHKIHUM [Ia3MaTUYECKON
MEMOpaHbl: MEXKKJICTOYHbIE KOHTAKThl U CBS3H. | JIMKOKaIMKC YXUBOTHBIX KieTok. CTpoeHue
KJIETOYHOW CTEHKH PACTUTENIBHBIX M MPOKAPUOTHUCCKUX KIIETOK; MX XHWMH3M, CBOMCTBA H
pa3Butue. BakyonsipHas cucTemMa BHYTPUKIIETOUHOTO CHHTE3a M TPAaHCHOpPTa OHOIOIMMEPOB.
DHjoma3MaTndeckasi cetb (petukynyM). [loHsTue W o0mias xapakTepucTuka. [ 'paHyispHas
SHJOIUIA3MAaTUYECKas CETh - PTracToIlIa3Ma, €€ CTPOCHHUE, XUMUYECKAsi KOMIIO3ULIKUS U OCHOBHAs
pOJIb KaK CTPYKTYPBI, YYacTBYIOIIEH B CHHTE3€ JKCIIOPTHPYEMBIX W3 KJIeTKH OenkoB. CHHTE3
OenkoB B ruanioruiazme. CuHTe3, HAKOIUICHHWE U TPAHCHIOPT CUHTE3UPOBAHHOTO Oelika B CHCTEME
SHJOIUIA3MAaTHYEeCKON ceTH. CBsi3b TpaHyIsIpHOM HSHAOIIA3MATUYECKOW CETH C SIACpPHOU
obOonoukoii. Amnmapar [ompaku (MJIACTUHYATBIA  KOMILIEKC): OOIIas XapaKTepHUCTHKA,
JOKAJIM3alHUs B KJIIETKE, MUKPOCKOITMYECKOE CTPOCHUE YIbTPACTPYKTYpa U XuMus. J(ukTrocoma,
dbyHkuy anmnapara ['onbKU: cerperaiusi, HaKOIJICHHE; CO3PEBAHUE, COPTUPOBKA U IKCKPEIUS
CEeKpEeTOB M JPYyrux BemiecTB B KieTke. JImzocombl. CTpyKTypa JIM30COM, UX XHUMHUYECKas
XapaKTEepUCTUKA, THUIBI JU30cOM. (DYHKIMOHAIBHOE 3HAYEHHE JM30COM, UX IMPOUCXOKICHUE.
CBs3b JTM30COM C MPOIECCAMU BHYTPUKIETOYHOTO MHIIEBAPEHUS, ¢ (ParomuTo3om u ¢ paboToit
anmapara [ompmku. Ayrodarocombl. [nagkas 5sHIOIUIa3MaTHYeCKas CeTh, CTPYKTypHas
XapakTepucTuka ©u xumusa. CBA3b TJIAAKOM HSHIOIUIA3MATHYECKOM CETH C CHHTE30M
MOJINCAXAPUIOB, MUPOB, CTEPOMJOB M APYIMX MOJIEKyJ. BakyossipHass cucreMa KIETOK
pacrenuii. llenTpanbHasg Bakyosib. ToHomact. Pa3sBurhe M INPOUCXOXKACHUE BAKYOJISIPHOU
CUCTEMBI, e¢ (PYHKIIMOHAIIbHOE 3HAaUeHHe. MUTOXOHPUU - CHCTEMa YHEProoOecedeH sl KIETOK.
CtpyKTypa MUTOXOHIpPH: MEMOpaHbl, KpPUCTHI, MaTpuUKC. Poabp MUTOXOHIIpUNl B CHHTE3€ U
HakoruieHnn AT®. [lutockeneT - OmMOpHO-ABUTaTeNbHAsl CHUCTEMa KJIETOK. MHKPOTPYOOUKH,
TOHKOE€ CTPOCHUE U XUMU3M. TyOYyJIMHBI, UX CBONCTBA U POJIb B 00pa30BaHUU MHUKPOTPYOOUEK.
OuOpMILIApHBIE CTPYKTYPHI IUTOIIa3Mbl. MUKpodUuIaMeHThl, cTpyKTypa U xumus. CBoiicTBa
AKTHHOBBIX MHUKpOGUIaMEHTOB. MHUKpPO(PUIAMEHTHl B MBIIIEYHBIX W HEMBIMICYHBIX KJIETKaX.
[TpomexyTouHble (UIAMEHTHI, CTPYKTYpa M XHUMHs. BKIIOYeHHS B LUTOMIA3My KIETOK
JKUBOTHBIX W PACTCHHUM;, WX JIOKAJTW3AlHUSAU (PYHKIMOHAIBHOE 3HaueHue. JKU3HEHHBIN MUK
KJIETKU: TIPECUHTETHYECKass, CHHTEeTUYECKasi M TIOCTCUHTeTHUYeCKas (as3bl. 3HaUeHUe 2TUx Qa3 B
KU3HU KieTok. CTaguu MUTO3a, MX MPOAOHKUTEIBHOCTh M XapakTEepHCTHKA. MexaHu3M
JIBW)XXEHUS XpPOMOCOM. Meno3, craauu Mmenosa. Paznuuus Mexay MHUTO30M U MEMO30M.
DHJIOMUTO3 U COMATHUYECKas TTOJUILIOUIHS.

5. YueOHo-MeTOAMYecKOEe M HHPOPMALMOHHOE 00ecnedeHne TUCIUTIINHBI
5.1. IlepeyeHb OCHOBHOI1 ¥ IONIOJIHUTEIbHOI y4eOHOH JUTEepaTypbl, HEOOX0AMMOM AJIs
OCBOEHHS THCIMILIMHBI
Ocnosnas numepamypa
1. lamparoBa, Banentuna I'ycmaHoBHA. ATiac Mo IUTONIOTUH : yueb. mocodue / B. T
[Mampatosa ; baml'yY .— Y¢a : PUL baml'V, 2011 .— 80 c. : mi1. 66 3K3.
2. HlampatoBa, Banentuna I'ycmanoBHa. Lluronorus : yue6. nocodue / B. I'. Illampartosa ;
baml'V .— Y a : bamkupckuii rocynapctBeHHbli yHUBepcuTeT, 2008-.
Y.1.— 2008 .— 92 c. : n. 46 3K3.
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0) IOMOHUTENIbHAS TUTepaTypa:

1. Hamenko , JI. B. [{utonorus : yue6. moco6. Jyist CTY/. CeJIbX03. BY30B, 00y4. 11O OHOJI.
cruerr. / JI. B. Hauenko , 0. C. boiiko .— Pocros-Ha-/lony : ®enukc, 2009 .— 186 c. : mi. 16
9K3.

2. CoxonoB , Bmagumup UBanosuu. Llutonorus, rucronorusi, smopuosiorus / B. . Cokoios,
E. 1. YymacoB .— M. : KonocC, 2004 .— 351 c. — (YueOHuku U yueOHbIE TOCOOHS s
CTYJCHTOB BBICIIUX Yy4eOHBIX 3aBeneHuii) .— Jlomym. M-Bomcenbck. xo3siiictBa PO .—
bubmuorp.: c. 344 .26 3k3.

3. lllamparoBa, Banentuna I'ycmanoBHa. Luronorus : kypce nekuuii / B. I'. [llampaTosa ;
baml'V .— VYa : PUL] baml'VY, 2012 .— 100 c. : um. 40 3k3.

4. Bepemaruna, Banentuna Anexcanapoaa. OCHOBBI 0OIIEH ITUTONIOTHY : yueOHOE mocodue
/ B. A. Bepemaruna .— 2-e u3ganue, nepepadorannoe .— M. : Akanemus, 2007 .— 176 c. :
ui .

57 3K3.

5. Bepemaruna , B. A. OcHOBBI 0011Ie#l nuTONOTHH : y4ed. mocobue i CTy. BY30B, 00yH.
1o crietl. ¥ Harp. moAr. "buonorus" / B. A. Bepemaruna .— 3-¢ u3j., ctepeoturr. — M. :
Axagemus, 2009 .— 172 c. : ui. 30 3k3.

6. Llutonorust [ DNeKTpOHHBIN pecypc]: METOAMYECKUE YKa3aHUs Il CAMOCTOSITEIIbHON PabOThI
CTYIEHTOB OHojoruueckoro (akysiapTera / bamkupckuii TocyjapcTBEHHBIN YHUBEPCUTET; COCT.
N.N. Capptaunosa; 3.P. Xucmarymmaa. — Yda: PULL bamlV, 2016. — DnektpoH. Bepcus
ney. myoaukanuu. — J{ocTyn BO3MOKeH uepe3 DIEKTPOHHYI0 OUOIHOTEKY

baml'y.—

<URL:https://elib.bashedu.ru/dl/local/Sadrtdinova_Citologiya_Med_yk _Ufa_RIC_BashGU_201
6.pdf>

5.2. Ilepeyenn pecypcoB HH(POPMALMOHHO-TEJIEeKOMMYHUKAIIMOHHOM ceTu «HTEepHET»
U IPOrPaAaMMHOI0 oOecneyeHusi, He00X0AMMBbIX /IJIsi OCBOEHUS JUCIHIJIMHBI

1. DnexrponHas oubnmoTeynas cuctema «Ob baml 'V - https://elib.bashedu.ru/

2. DnexTpoHHas OWOJIMOTeYHas cHCTeMa «YHHMBEPCHTETCKas OWOIMOTEeKa OHIANHY» -
https://biblioclub.ru/

3. DiekTpoHHas OMOIMOTEYHAs cHcTeMa u3aTenbeTBa «Jlanby - hitps://e.lanbook.com/

4. DnexTpoHHbIN KaTtanor budmuorexku baml'Vy - http://www.bashlib.ru/catalogi/

5. Windows 8 Russian.Windows Professional 8 Russian Upgrade.Jlunensus OLP NL
Academic Edition. beccpounas. loroop Ne104 ot 17.06.2013 r

6. Microsoft Office Standard 2013 Russian. JInunensus OLP NL Academic Edition.
beccpounas. Nel14 ot 12.11.2014 r.

[TpodeccuonanvHbie 6a3bl TaHHBIX

1. VuuepcanbHas basbl nannbix EastView (JocTym K 3JIeKTPOHHBIM Hay4YHBIM XKYypHajIaMm)
- https://dlib.eastview.com/browse

2. Hayunas snektpoHHass Oubnmoreka - elibrary.ru (ZocTym K SJEKTPOHHBIM HayYHBIM
xypHaiam) - https://elibrary.ru/projects/subscription/rus_titles_open.asp

3. BapyOexnple HayuHele bJ[ — mepedeHp W Hamu4uMe IOCTyNa YTOYHSATH B pasjele
3apy0OekHbIe Hay4HbIe pecypcsl o cebuike http://www.bashedu.ru/biblioteka

WnpopmannoHHO-CIIpaBOYHbIE CUCTEMBI

1. CripaBounast npaBoBas cuctema «Koncynprantllmrocy - http://www.consultant.ru/
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https://elib.bashedu.ru/
https://biblioclub.ru/
https://e.lanbook.com/
http://www.bashlib.ru/catalogi/

2. SCOPUS - https://www.scopus.com

HaJWM4HMe JOCTyrna YTOYHATH B paszfene 3apyOekHbIe HaydHbIE PECypchl IO CCBUIKE
http://www.bashedu.ru/biblioteka

3. Web of Science - http://apps.webofknowledge.com

HaJM4KMe JOCTya YTOYHATH B paszfene 3apyOekHbIe HaydHbIE PECypchl IO CCBUIKE
http://www.bashedu.ru/biblioteka

6.MaTtepuajibHO-TeXHUYeCKAsA 0a3a, HeOOX0AMMAas [IJIsl OCYIEeCTBJICHUSA
00pa3oBaTeILHOIO MPOIEcca MO JUCHUILIUHE

HaumeHnoBanue Bupn 3ansaTui HaumeHoBaHue 000py10BaHus, IPOrPAMMHOIO
cneHaJu3upPOBaAHHBIX obecreyeHust
ayMTOopHii, KAOMHETOB,
JadopaTopuii
1 2 3
Aynuropus Ne232 Jlexuun YuebHas MeOenb, J10CKa,MyJIbTHMEIHA-IIPOCKTOP
PanasonicPT-LB78VE, 9KpaH HACTEHHBIN

ClassicNorma 244*183.

1. Windows 8 Russian. Windows Professional 8
Russian Upgrade. Torosop Ne 104 ot 17.06.2013 r.
Jlnen3nnbeccpodHbIe

2. MicrosoftOfficeStandard 2013 Russian. [ToroBop Ne
114 ot 12.11.2014 r. JInmen3nuu GeccpoyHbie

3. IIporpammuoe obecrieuenune Moodle.
OodunmaapHBI OpUTHHAIBHBIA aHTTHHACKUH TEKCT
JIMLIEH3UH [T cucTeMbl Moodle,
http://www.gnu.org/licenses/gpl.html

IepeBox  nmuensmm  jans  cucrembl  Moodle,
http://rusgpl.ru/rusgpl.pdf

Aynuropus Ne332 Jlexuuun YyeOHast mebenb, 10CKa,MyJIbTUMENNA-TTPOESKTOP
PanasonicPT-LB78VE, 9KpaH HACTEHHBIN
ClassicNorma 244*183.

1. Windows 8 Russian. Windows Professional 8
Russian Upgrade. Torosop Ne 104 or 17.06.2013 r.
Jlnmen3unbeccpovHbIe

2. MicrosoftOfficeStandard 2013 Russian. [Torosop Ne
114 ot 12.11.2014 r. JInensuu 6eccpoyHbie

3. IIporpammHoe obGecnieuenrne Moodle.
OduimanbHbI OpUTHHAIIBHBIA aHIITUACKUN TEKCT
JIMLIEH3UH [T cucTeMbl Moodle,
http://www.gnu.org/licenses/gpl.html

IlepeBox  amuensum s cucrtembl  Moodle,
http://rusgpl.ru/rusgpl.pdf

Aynutopus Ne224 JlaboparopHsie YuebHass Mebenb, IOCKa,y4eOHO-HATIISTHBIC
paboThHI mmocoous.
Aynutopus Ne230 JlabopartopHsle paboThI VYuebHast MeOellb, J0CKa, KOMIBIOTEP B COCTABE: CUCT.

6ok USN Business, moautop 20” LG, knaBuarypa,
MBI, 3KpaH Ha mratuBe Screen Media Apollo
153*%203 cm, MynabTHMeIUWHHBINA mpoekTop Vivitek
D513W.

Aynuropust Ne225 JlaGopatopHbie paboThI Y4ebHas mebenb, nocka, komopumerp KF-77.

Aynutopus Ne 319 y4eOHas ayauTopus s Jlabopatopus UT
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MPOBEJICHUSI TPYMIOBBIX
u WHINBUAYAIBHBIX
KOHCYJIbTallU:

YueOHass meOenb, JTOCKa, MEPCOHANBHBI KOMITBIOTEP
B koMruiekte Nel iRU Corp — 15 mT.

Aynutopus Ne 231

y4eOHas ayguTopus s
MIPOBEICHUS TPYIIIOBBIX
u WHIUBHIYaIbHbBIX
KOHCYJIbTalluil:

JlabopaTopus UT
Yuebnas Mebens, JIOCKa, JKpaH OembIi,
MepCOHANBHEIN KOMIBIOTEp B KoMmmuiekte HPAIO
20”CQ 100 eu MoHOOOK (12 10IT.).

Aynutopus Ne 319

y4eOHas ayguTopus s
TEKyIET0 KOHTPOJIL H

JlabopaTopus UT
YuebHas mebenb, TOCKa, MEPCOHATBHBI KOMITBIOTEP

IIPOMEKYTOUHOI B koMmiutekTe Nel iRU Corp — 15 .
aTTecTalluu
Aynutopus Ne 231 ydeOHas ayauTopust JUIs Jlabopartopus UT
TEKyIero KOHTPOIs U VYuebHast MeOelb, TOCKa, IKpaH Oebli,
IIPOMEKYTOUHOI NepCOHAIBbHBIN KoMIMbloTep B Komiuiekte HPAIO
aTTeCTaIluU 20”CQ 100 eu moHOOOK (12 1mIT.).
Aynuropus Ne 428 MOMEILCHUS JUISE VYuebOnas MeOelb, J0CKa, TpuOyHa,
CaMOCTOSTENIBHON MmysabpTumeaua-npoektop InFocusIN119HDX, HoyTOyk
paboTeI Lenovo 550, »kpanm Hactenserii ClassicNorma
200*200, MOHOOIIOKH CTaIllMOHAPHBIE - 2 TIT.
YurtaneHbii 3a1 Nel MOMEILEHUSA IS YueOHast MeOeInb, Y4eOHBII 1 CIIPaBOYHEIH (QOH,
CaMOCTOATENbHON HEOTPAaHUYEHHBIII  KPYIJIOCYTOYHBIH  JOCTYD K
paboTh ANMeKTpOHHBIM OnbimorednbiM cucteMaM (O6C) u B/,

CTEHI IO TI0XapHOH Oe30IaCHOCTH, MOHOOJIOKH
cTauuoHapHele — 5 mrt, M®VY (npunTtep, ckanep,
komup) - 1 mr. Wi-Fi goctym s MOOMIBHBIX
YCTPOWCTB.
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