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®DoHJ OIIEHOYHBIX CPEJICTB IO AUCHUILTIHHE «MOIeKyIIpHbIE OCHOBBI IUTOJIOT A
o HanpasieHuto noarotoBku 06.03.01 «buonorus» ®I'BOY BO «YUenl'Y»

CcTp.

IMACIHOPT ®OHJIA OIIEHOYHBIX CPEJICTB
Hamnpasnenue noarorosku: 06.03.01 buoJiorust

Hanpasnennocts (podunm): bruonorus

HI/ICHHHJ’II/IH&Z MOJIeKyJIHprIe OCHOBBbI IIUTOJIOTHHA

CemecTpbl U3yueHus: 5

dopMa NpOMEKYTOYHON aTTECTALIUU: 3a4ET

2. IEPEYEHb ®OPMUPYEMbIX KOMIIETEHLUIA

2.1. KomnereHuu, 3aKpenJiéHHbIe 32 TUCIHIJIMHOMN
Nzydenne quctuminabl «MoJieKyJIPHbIE€ OCHOBBI IUTOJIOTHI HAMIPABICHO Ha
(hopMUpOBaHHE CIETYIOIINX KOMIETCHIINNA U MHIUKATOPOB:

Kompr Conepxanue Konwr [lepedens mIaHUpPyeMBbIX
KOMIIETEHIIMY | KOMIIETEHIIMI COTJIacCHO coJiep:KaHue pe3yabTaToOB 00yUEHHUS IO
(mo ®I'0C) OIrocC VHIVKAaTOPOB JUCLIUILINHE
1 2 3 4
VK-1 Cnocoben VK-1.1. 3HaTh:
OCYILIECTBIISATh Bommonnser nouck | Jna  goctwkenus YK-1.1
KPUTHYECKUI aHanu3 1 | “HGopManuy, 3HaTh: OCHOBHBIE Pa3/IeIbl U
cuHTe3  MH(pOpMaIuu, | ONPEICIseT COJIEp’)KaHue COBPEMEHHOM
MIPUMEHSATh CHCTEMHBIA | KPUTCPHUH LIMTOJIOT U u IPYTUX
MOJAXOM JJIsl PEHICHUS | CUCTEMHOIO (byHIaMEeHTaIbHBIX
IMOCTABJICHHBIX 3a]a4. aHajm3a JACITUIIIINH.
IIOCTaBJIEHHBIX Jlngs  moctmxkenus YK-1.1
3a7ad4. 3HATh: TIPUHITATIBI
CTPYKTYpPHOI u
(GyHKIIMOHATIBHON
OpraHu3aliu

LUTOJIOTMYECKUX OOBHEKTOB.
Jlngs  moctmxkenus YK-1.1
3HATh. OCHOBHEIE CIIOCOOBI
HCCIIEIOBaHUS

(G YHKITMOHUPOBAHHUSI KIICTKH
B KIIMHUKE U SKCIIEPHUMEHTE.
YMerhb:

Jns  poctmxenns YK-1.1
YMETh: TEOPETUICCKH
MOJICTTUPOBATh  MPOIIECCHI,
MIPOUCXOJIATINE B OUOJIOTHH
KJIETKH.

Il moctmxkenns YK-1.1

YMETb: COITOCTaBUTH
MOp(OTIOTHYECKOe

CTPYKTYp KIICTKH u
BBITTOJTHSIEMBIC UMH
GbyHKIHU.

Hna  nmoctmwxenus YK-1.1
YMETh: U37IaraTh u
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KPUTHYECKH aHAIU3UPOBATh
MOJTy4aeMyr0 HH(POPMAIUIO
B XOJI¢ MPOBEACHUS
LIATOJIOTHYECKOTO
WCCJICIOBAHMSI MaTepraia.
Baanern:

Jnst pgoctmwkenns YK-1.1
BJIAJICTh: HABBIKAMU PaOOTHI

c COBPEMEHHOM
anmnaparypoi
MHUKPOCKOIIMYECKOTO
UCCIIEI0BAaHMSI KIIETOK.
I1K-2 Cnoco0eH MpUMEHSITh IK-2.3 3HaTh:
HIMPOKHH CIEKTP IIpumensier Jnsa noctuxenus [1K-2.3
METO/I0B COBPEMEHHbIE 3HaTh: (PyHJJAMEHTAJIbHbIE
MOpGhOPYHKIIMOHATBHON | METOJBI OCHOBBI PA3JIMYHBIX
JTMArHOCTUKHU U VCCIIEJOBAHMS [UIsl | OTpacieil OMoIornueckon
KOPPEKUUHU COCTOSHUS peLICHNA HayKH.
OpraHM3Ma, a TAKKE po(hecCHOHATILHEI | YMeTh:
METOJIbI (PU3UKO- X 3aa4 1pu Jns noctmxenus [1K-2.3
XUMHYECKOM 1 U3YyYCHUH YMETh: UCIOIb30BATh 3HAHUS
KJIETOYHOMN OMOJIOTUH OuoNoruecKux OCHOB CTPOCHHUS U
CUCTEM Pa3HOIO (GYHKIIMOHUPOBAHUS
YPOBHS OUOJIOTHYECKNX CUCTEM
OpraHu3allHHy. PasnaHOTO
YPOBHSI OpTaHU3aLNHU TIPH
pelIeHnu
npodeccuoHaNbHBIX 3a/1a4.
Baagers:

Jnsa moctmxkenns [1K-2.3
BJIQ/IETh: COBPEMEHHBIMH
METO/IaMH UCCIIEI0OBAHUS
JUTSL pETIICHHUS
npodeccHoHaNbHBIX 3a/1a4
TP H3YICHHUH
OMOJIOTMYECKHUX CUCTEM
Pa3HOTO YPOBHS
OpraHu3aIiH.
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3. COAEP) KAHUE OHEHOYHbBIX CPEJICTB 10O JUCHHUIIJIMHE
3.1 Buabl OLleHOYHBIX CPEICTB
HaunmenoBanu

Kon

HaumenoBanu
€ OLIEHOYHOTI'0

€ OLICHOYHOI'0

Ne KonTponupyemoie CpEACTBa Ha
KOMIIETEHIIH/TUITAHUPYEMBIS TPOHpY CpEeICTBa IS pel

n/n TEeMbl/pa3/ienbl POMEXYTOUH

pe3yiabTaThl 00y4eHus TEKYILEro <
oif arTecTauuu
KOHTPOJIS
Ne 3ananus

YK-1 CtpyKTypHBIE Omnpoc- Ompoc 1o
3HaTh: OCHOBBI JIeMOHCTpanu | Omieram K
Hns npoctmxenns  YK-1.1 9YKapUOTUYECKOM q, ompoc, | 3aueryNe 1-
3HaTh: OCHOBHBIE Pa3JieNbl U KJIETKH. KOHTposipHast | 15.
COZIEpKAHNE  COBPEMEHHOMU Opranou bt pabora,
LIUTOJIOTUH u JIPYrux 9YKapHOTHIECKON TECTOBBIN

1 (byHIaMEHTaIBHBIX KJICTKH. KOHTPOJIb.
JTACLIUTIIIVH. SAnpo
Hus  poctmxkenus  YK-1.1 9YKapUOTUYECKOU
3HaTb: MIPUHLIMIIBI KJIETKH.
CTPYKTYPHOH 31 Kv3HEeHHBI LMK
(GyHKIMOHATTBHON KJIETKH.
OpraHu3auu

LIUTOJOTUYCCKUX OOBEKTOB.
Hns moctmxenus:  YK-
1.1 3HATH: OCHOBHEIE
CIIOCOOBI UCCIICTOBAHUS

(O YHKITMOHUPOBAHUS
KJICTKU B KJIMHUKE U
IKCIIEPUMEHTE.

YMeTh:

Jns noctmxenns YK-1.1
YMETh: TEOPETUUECKHU
MOJEJIMPOBATH MPOLECCHI,
MPOUCXOSAIINE B
OHOJIOrUHU KJISTKU.
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Hna  moctmwkenmss YK-1.1
YMETh: COIIOCTAaBUTh
MOP(OJIOTHIECKOE CTPYKTYP
KJIETKH U BBIIOJHSIEMbIE UMH
GdhyHKIUN.

Hns  pgoctwkenuss  YK-1.1
YMETh: H3jaraTh H
KPUTHUYECKH  aHAIM3UPOBATh
roJty4aemMyro MH(popManuo B
XO0/JI€ TIPOBEACHHUS
LIMTOJIOTHYECKOTO
HCCIIeI0BaHUS MaTepHraa.
Baagers:

s pmoctmkenmss YK-1.1
BJIQJICTh: HaBBIKAMHU PaOOTEHI C
COBPEMEHHOM anmnaparypou
MHUKPOCKOITHYECKOTO
HCCIEN0BAHUS KIETOK.

[1K-2 1. CrpykrypHble Omnpoc, Onpoc mno
3HaTh: OCHOBEI KOHTpOJNIbHAsl | Ouietam K
Hns nocrmxenus [K-2.3 SYKapUOTUYECKOH | pabora, 3aueTy Ne 1-
3HaTh: QyHIAMEHTAIbHBIC KJICTKH. cIIaia- 15.

OCHOBBI Pa3JIMYHBIX OTpacien | 2. Opranou bt cOOOIIIEHHE.
OMOJIOTUYECKON HAYKH. DYKapHOTHYECKOM
YMmern: KJIETKH.

s poctmxenns [1K-2.3 3. Snpo

YMETh: UCTIOIb30BATh 3HAHUS 3YKapUOTHUECKOM
OCHOB CTPOCHUA U KJIETKH.
(GyHKIMOHMPOBAHUSI Ku3HEHHBIN ITUKIT
OHOJIOTHUYECKUX CUCTEM KITeTKH.
Pa3IM4HOTO

YPOBHSI OpTaHHU3aIuN TIPU
perieHnu MpoPeCCHOHATBHBIX
3a7ad4.

Baaners:

Jlns noctmkenns [1K-2.3
BJIQJIETh: COBPEMEHHBIMU
METOAAaMH HCCIICIOBAHMS JIJIs
pelieHus mpogecCHOHATbHBIX
3a/1a4 IPH U3y4CHUH
OMOJIOTHYECKHUX CUCTEM
Pa3HOTr0 YpOBHS OpPraHU3aLIUU.
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Ilpumeuanue: munogvle 3a0auus, Kpumepuu U NOKA3AMeNU OYEHUBAHUSL 8 DPAMKAX
meKywe20 KOHmpoas npeodcmasieHvl 8 paboueil npoepamme Oucyuniunvl (mooyas). Iloanvie
KOMNIEKMbl OYEHOUHbIX CPeOCm8 U KOHMPOIbHO-USMEPUMENbHBIX MAMEPUATIO8 XPAHAMCS HA

Kagedpe.

3.2 Conep:xaHue OlleHOYHBIX CPEICTB
O1ieHOYHBIC CPEJICTBA MPOMEKYTOYHON aTTECTAllMU 10 JUCHUILIMHE «MOJIeKy/IsIpHbIC
OCHOBBI HUTOJIOTHUN» HpeI[CTaBHCHLI BOHpOcaMI/I K 3at1eTy 10 JUCIIUITJIINHE.

10.

BOl'[pOCLI K 3249€TYy 10 TUCHUIIJIHHE:

Omnpenenenue KUBoro BeuiecTsa. OTINYNE )KUBOTO OT HEXXUBOT0. XUMHUECKUE U
¢bu3nvecKkre CBONCTBA KUBOTO BEIIECTBA.

OcHOBHBIE IT0JIOKEHUSI KJIETOYHOU TEOpUHU U €€ 3HaueHHe. KieTka Kkak HauMeHbIIast
eAuHULA KUBOro. CTPYKTYpHbIE KOMIIOHEHTHI KJIETKH.

YpoBHH B GOPMBI OPraHU3AIHN KHBOTO.

buonoruueckas memOpaHa Kak CTpYKTYpHasi OCHOBA JKU3HEIEATEIbHOCTH KIIETKHU, €€
MOJICKYJISIpHast CTpyKTypa U (yHKIMsA. MeTolpl HcciaeoBaHUs OMOJOTMYECKUX
MeMOpaH.

Krnerounas nmoBepxHoCTb. MexaHU3Mbl TPAHCIIOPTA BEIIECTB, PELENIUH U aATE3UH.
DK30LUTO3 U SHJOLUTO3.

Me>KKIIeTOUHbIE KOHTAKThI: IOHSATHE, PA3HOBUIHOCTH U (YHKIIMOHAJIBLHOE 3HaYECHHUE.
Opranouibl KIETKH: NMOHATHE, Kiaccupukauusg. CTpyKTYpHO — (pyHKUIHMOHAJIbHAs
XapaKTepUCTHKA OPTaHOMI0B, YUaCTBYIOIUX B OMOCUHTE3€ BEILECTB.

Opranouipl KJIE€TKU: NOHATHE, Kiaccupukauusa. CTpyKTYpHO — (YHKIMOHAIbHAs
XapaKTEpUCTHKA OPTaHOMIOB, yYaCTBYIOIINX BO BHYTPUKIETOYHOM MULIEBAPEHNUU U
00€3BpeXKMBAIOLINX PEAKIUAX.

OpraHounspl KJIETKU: MOHATHE, kiaccuukanusg. CTpyKTypHO — (YHKIHOHAJIbHAS
XapaKTepUCTHKA OPTaHOMOB, COCTABJIAIOIIMX LUTOCKeNneT KieTku. CTpoeHue u
3HAUEHUE LICHTPHUOJIEH, PECHUUYEK U KTYTUKOB.

OpraHouipl KIETKH: NMOHATHE, Kiaccupukauusa. CTpyKTYpHO — (pyHKUIHMOHAJIbHAs
XapaKTepUCTHKA OPTaHOMUI0B, YYaCTBYIOIIUX B SHEPTOIIPOU3BOJICTBE.
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11. BrurroueHUs IUTOIUIA3MBI KJIIETKH: TIOHATHE, KIacCu(UKaIus, 3HaUCHHE.

12. SInpo KJIeTKH: OCHOBHBIC KOMITIOHEHTHI, (DYHKIIHH.

13. Snpeimko: ctpoeHue, GyHKIHMOHAIBHOE 3HaYE€HHUE. SIAPBIIKOBBII OpraHu3aTop.

14. KapuoruiazmMa: XUMHYECKHIA cOCTaB, (pusnueckue cBoiicTBa. IIoHsATHE O XpOMaTHHE.

15. XpomatuH: pa3HOBHIHOCTH, CTPYKTYypHasi opraHu3anus, 3Hauenue. Ilonstue o
XPOMOCOMaX.

16. Kapuonemma: ctpoenue, 3HaucHue. [1opoBbIii KOMIUIEKC.

17. IlonATHE O KU3HEHHOM LUKJE KIETKH. XapaKTEPUCTHKA €ro 3TaloB U HX
MOph o] YHKIIMOHANbHAS XapaKTEPUCTUKA.

18. OcobGeHHOCTH KU3HEHHOTO LIMKJIA YPa3IMUHbIX BUJIOB KJIETOK. DHIOPENPOAYKIIMSL.

19. MexkineTo4yHble B3aUMO/ICHCTBUS: TIOHATHE, 3HAUECHHE.

20. KnetouHslii roMeocTas: MOHATHE, 3HAUCHNUE, PETYIISIHSL.

21. AnonTo3: MOHATHE, XapaKTePUCTHKA, 3HAYECHHE.

22. ApanTauMoOHHBIA MEXaHU3M 00eCTICUeHHsI KIIETOYHOTO TOMEOCTa3a.

23. [loHsTHE O pereHepanu: pa3HOBUIHOCTH, XapaKTEPUCTHKA.

IIpumepnl OKJIETOB K 3a4eTy:

buinet Nel
1. OnpeneneHue ®UBOro BemecTBa. OTIHYME KUBOTO OT HEXKHBOTO. XHUMHYECKHE U
(hU3UYECKre CBOMCTBA KUBOT'O BEIIIECTBA.
2. Opranouabl KJIETKH: MOHsATHE, Kiaccudukanus. CTpyKTypHO — (pyHKUIHMOHAJIbHAsS
XapaKTePUCTHKA OpPTaHOUJIOB, YYaCTBYIOIIHX B OonocuHTEe3€e BEILIECTB.
OHIoIIa3MaTHYECKast CETh.
1. Onpeoenenue oncusoco eewpecmsea. Omauuue dHcugoeo om Hedcusoco. Ceoticmea
ocusvlx cucmem. Xumuyeckue U @usuyecKue CEOUCMBA HCUBO2O Beujecmad.
Opeanuueckue u HeopeanuuecKue COCOUHeHUs JHCUBLIX cucmem. Makpomonekyavl u
MUKDOMOIEKYIbL HCUBLIX cucmem. [ucnepcruas cpeda u oucnepcHas (aza KoiloUOHbIX
cucmem. CocmosiHue 30715 U 2e/5 8 HCUBLIX CUCIEMAX.
2. Opeanouovl Kiemku: NOHAMUE, KIACCUDUKAYUL OP2AHOUO08 NO CHPOEHUIO,
HazHayeHuro U  evinoauaemou  Qyuxkyuu. CmpykmypHo —  @DYHKYUOHATbHA
Xapakxmepucmuka opeanoudos, Yuacmeyiowux 8 Ouocunmese seuecms.

Ouoonnazmamuuecxkas cemo. Cmpoenue u 6uovt I1C. 3nauenue 8 kiemke e1a0Kou u
wepoxoseamou IIIC. Jloxanuzayus u H0600OpazoBarHue 6 KiemkKe.

buner No2
1. OcHOBHBIE MOJOKEHUSI KJIETOYHON TEOpHH U ee 3HaueHue. KiieTka kak HamMeHbIast
eauHUIA )KUBOT0. CTPYKTYPHBIE KOMIIOHEHTHI KJIETKH.
2. OpraHoubl KJICTKH: TOHsATHE, Kiaccudukanus. CTpyKTypHO — (DyHKIMOHAJIbHAS
XapaKTepUCTHKA OPraHOWJOB, YYACTBYIOIIMX B OHOCHHTE3€ BeIIeCTB. Ammapar
T'ombmxn.
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1. Ocnosnuvie nonoocenus kiemoyunou meopuu u ee 3naderue. CogpemMeHnas mpaKmosKka
K1emoyHot meopuu. Kremka kax Haumenvwias eounuya odicueozo. CmpykmypHvie
KOMNnOHeHmbl Kiemku. KomnoneHmul K1iemouHot 06010YKU U ee 3HAYEeHUe. KOMNOHEeHmMbl
YUMONAA3Mbl KIIemKU U ee 3HauYeHue. KOMNOHeHmbl A0pa IYKApUOmMu4eckou Kiemxu u
€20 3HaueHue.

2. Opeanoudwvl Kiemku. HNOHAMUE, KIACCUDUKAYUS OP2AHOUOO8 NO CMPOEHUIO,
HazHauenuro U evinoansemou  Qyukyuu. Cmpykmypno —  @YHKYuoHanvbHaA
Xapakmepucmuka op2aHoudos, yuacmeyrowux 6 oOuocuHmesze eewjecms. Annapam
Tonvoorcu. Opeanuzayus oukmuocomwvl Annapama I onvoxcu. Ilonocuas opeanuzayus
AT, 3nauenue annapama I'onvoxcu. Jlokanuszayus u H06000Opazosanue 8 Kiemke.

bunet Ne3
1. YpoBHU U pOpPMBI OpraHU3AIUH KHUBOTO.
2. OpraHoujabl KJICTKH: TOHsATHE, Kiaccudukanus. CTpyKTypHO — (DyHKIMOHAIbHAS
XapaKTePUCTHKA OPTaHOMJIOB, YYACTBYIOIIUX BO BHYTPUKICTOYHOM MHUIICBAPCHUU U
00€3BPEeIKUBAIOIINX PEAKIHIX. JIN30COMBI.
1. Vposnu opeanuzayuu srcusoeo. Knemounwiii yposenv opeanuzayuu dxcugozo. Ilonsmue
@opm opeanuzayuu sxcusozo. Hexnemounvie ghopmui opeanuzayuu xrusoeo. Cmpoenue,
obpazosanue u 3nauenue cumniacma. Cmpoernue, 0opasosanue u 3Ha4eHue CUHYUMUs.
Cmpoenue, obpazosanue u 3HaueHue MeHCKIemoyHo20 8euecmsd.
2. OpeaHouovl KiemKu: MNOHAMUe, KIACCUDUKAYUL Op2AHOUO08 NO CMPOEHUIO,
HazHauenuro U eplnoansemou  @yukyuu. Cmpykmypno —  @YHKYUOHANLHAA
Xapakmepucmuka opeanoudos, Y4acmeylowux 60 SHYMPUKIEMOYHOM NUWESAPEHUU U
obesspedcusarowux peaxyusx. Jluzocomvl. CmpoeHue u 6udbl IU30COM 8 KlemKe.
Mexanusm  eHympukiemouno2o  nuwjesapernus..  Aymogacocomvl:  onpedenenue,
3HayeHue. Jlokaruzayus u HO8006pa3o6anue 8 Kiemke.

buner Ned4
1. Buonornyeckass MemMOpaHa Kak CTPYKTYpHasi OCHOBA JKU3HECSITEIbHOCTH KIIETKH, €€
MOJICKYJISIpHAsT CTPYKTypa © (QYHKIMA. MeToabl HCCIIEIOBAHUS OHOIOTHYECKHUX
MeMOpaH.
2. TlonsTHEe O >KM3HCHHOM IIMKJIEC KJICTKH. XapaKTEPUCTHKA €ro 93TalmoB H HX
Moph o YHKITMOHAIBbHAS XapaKTePUCTHKA.
1. Buonoeuueckas memobpana Kax CmpyKmypHasi OCHO8A HCUZHEOesSMEeTbHOCIU KIemKU,
ee MOJIeKVIAPHAs CIMPYKMypd, XUMUYeCKUll coCmas, CO8PEeMeHHas Mooennb. 3HaueHue
ouonoeuueckux memopan.. Memoowl ucciedosanus buonocuueckux memopan. Ceemosas
U 2NeKmponHas Muxkpockonusi. Quzuueckue Memoovl UCCIEO08aHUS OUOMEMOPAH.
Hckyccmeennvie buomembpansi, ux npumerenue 8 buonocuu u meouyune. Jlunocomoi.
2. [llonwsamue o0 J#CUBHEHHOM YuKle KlemKu. Xapaxmepucmuxa e2o 5MmManog u ux
Mmoppodyukyuonarbras xapakxmepucmuxa. Mumo3s: npooondxcumenrbHOCmb, cmaouu,

Mmopghonoeuss  knemox 6 mumose. Humepghaza: npooondcumenrbHoCmyb, CMAOUlL.
Hapywenus mumosa.
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buner Ne5
1. Knerouynast moBepxHOCTb. MeXaHU3MBbl TPAHCIIOPTA BEIIECTB, PELETIIINH U aATC3UH.
2. OpraHounbl KJIeTKH: TOHsTHE, Kiaccudukanus. CTpyKTypHO — (DyHKIMOHAIIbHAS
XapaKTEePUCTUKAa OPraHOMJIOB, YYAaCTBYIOIIMX BO BHYTPHUKJIETOUYHOM MHUIIEBAPCHUU U
00€3BpEKUBAIOIINX PEaKIUAX. [IepOKCUCOMBL.
1. Knemounas nosepxrnocmo. I nuxoxkanruxc. Ilnazmonemma. Ixmonnazma. Mexanuzmol
mpancnopma eewjecma. aKkmuenvlii U naccusHull. Peyenyusa: cmpykmypa peyenmopa,
8UObL KIIEMOYHBIX Peyenmopos, Mexanusmvl peyenyuu. Aoeesus: nousmue, MexaHusm
aoeeszuu, 3HaveHue 0Jisk KIemkiu.
2. Opeanoudwvl Knemku. nOHAMUE, KIACCUDUKAYUS OpeAHOUOO8 NO CMPOEHUIO,
HA3HAYeHuro U  6binoaHseMou  yuxyuu. CmpykmypHo —  @YHKYUOHATbHA
Xapakmepucmuka op2anoudos, y4acmseyroumux 60 SHYMpPUKIEMOYHOM NUUe8ApeHUU U
obe3sspesicusarowux peakyusx. Ilepoxcucomol. Cmpoenue u 8u0bl NEPOKCUCOM 8 KILeHIKe.
Depmenmuvl nepoKcUcom. Yuacmue nepoxkcucom 8 00e38perCUsaomUx peaKyusax Kiemku.
Jlokanuzayus u Hosoobpazosarue 6 kiemke. Ilepoxcucomuvle 6one3nu.

buner Ne 6

1. DK301MTO3 U SHIOLUTO3.

2. OpraHounpl KJIETKU: MOHsATHE, Kiaccupukaius. CTpyKTYpHO — (yHKIMOHaJIbHAs
XapaKTepUCTHKAa OPraHOUIOB, YYaCTBYIOIIMX B SHEPrONpOM3BOJCTBE. MHUTOXOHIPUU.
1.9n0oyumos. u sxs3oyumos. Onpedenenue snooyumosa. DPazoyumos u NUHOYUMO3.
Mexanusm u 3nauenue snooyumosa. Onpedenenue sx3oyumosa. Mexanuzm evioenenus
geuyecms u3 KiemKu nymem dK30yumosa. 3nadenue d9K30yumosa.

2. OpeanouOvr K1emku: NOHAMuUE, KIACCUDPUKAYUS Op2AHOUO08 NO CMPOEHUIO,
Hasnauenuro U - evinoansemou  Qyukyuu. Cmpykmypno —  @YHKYuoHanvbHas
Xapakxmepucmuka op2anoudos, y4acmsyrowux 6 snepeonpouzsoocmee. Mumoxonopuu.
Ocobennocmu  Hapyy#cHOU U 6HympeHHeu MemoOpan mumoxonoputi. Kpucmoi
MUmMoxonopuii, 6uosl. Mumoxonopuanvhviii mampuxc. Jlokarusayus u Hosooopazoeanue
6 Knemxke. 3HaueHnue MUMmoxXoHOpUll 8 IVKApUOMUIECKUX KIemKax.

buner Ne7
1. MexXKIIeTOYHbIC KOHTAKTHI: OHITHE, PA3HOBUIHOCTH M (DYHKITMOHATEHOE 3HAYCHUE.
2. OpraHoubl KJICTKH: TOHsATHE, Kiaccudukanus. CTpyKTypHO — (DyHKIMOHAIbHAS
XapaKTePUCTHKA OPTaHOUIOB, YYaCTBYIOIIUX B OMOCHHTE3€E BeIIeCTB. PHOOCOMEL.
1. Medxxcknemounvie konmaxmvl: nouamue, pasHosuoHocmu. IIpocmeie KOHmMaxmol:
8UObL, OCODEHHOCMU  YIbMPACMPYKMYPbl, PACNONOdCeHUue, 3Hauenue. [lnomHuvle
KOHMAKmMul.  6UObI, ocobeHHOCmU — YIbMPACMPYKMYpsl,  PACHOLONCEHUE,
PYHKYUOHAIbHOE 3HAYEHUe.
2. Opeanoudvl Kiemku: noHAmue, KiacCUQUKAyUsi opeaHoud08 no CMpoeHuo,
HazHauenuro U evinoansemou  Qyukyuu. Cmpykmypno —  @YHKYuoHanbHAA
Xapakmepucmuxka OpeaHouodos, yuacmeyiouwux 6 ouocunmese eeujecms. Pubocomvl:
cmpoenue, xumudeckuti cocmag. Ilonucomel. 3nauenue pubocom 6 knemxe. Jlokanuzayus
u Hogoobpa3zosanue. Ilpoyecc buocunmesa benxa Ha pubocomax.

Bunet Ne®
l. BK.HIO‘-ICHI/IH TOUTOINIA3MBbI KJIICTKH: IIOHATUC, KJIaCCI/I(I)I/IKaLII/ISI, 3HAUYCHUC.
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2. [TonsTHE O pereHepanyu: pa3HOBUIHOCTH, XapaKTEPUCTHKA

1. Bxuwouenus yumonniasmvl Kiemku: noHamue, Kiaccugukayus. Tpoguueckue
BKIIIOYEHUS: CIPYKMYPA, pAcnpocmpanesHocms, 3Haverue. Cekpemopmbvie KII0YeHUA!
CMpYKmypa, pacnpocmpaHeHHOCMb, 3HadeHue. IKCKPemopHbvle 8KIIOYEHUs: CIMPYKmypd,
pacnpocmpaneHHocmy,  3Hadenue.  lluemenmuvle — 6KIIOUEHUs:  CMPYKMYpA,
PAacnpocmpaneHHoCmy, 3HaueHue. Bumamunwi: cmpykmypa, epynnel,
PAcnpocmpaneHHoCmy, 3HauyeHue.

2. Ilonamue o pecenepayuu: pasHOBUOHOCMU, XAPAKMeEPUCMUKA. Buympuxkiemounas
pezeHepayus. ypoeHu, MeXaHusmvl, 3HaueHue O/ KIemok u miraneu. Kiemounas
pezeHepayus. mexanusmol, 3uavenue. [lonamue o Qusuonocuueckol u penapamusHoll
pezeHepayuu.

buiet Ne9.
1. SIapo KiIeTKU: OCHOBHBIC KOMITOHCHTHI, (PYHKIIUH.
2. Opranouabl KJIETKH: MOHsATHE, Kiaccudukanus. CTpyKTypHO — (pyHKUIHMOHAJIbHAsS
XapaKTEPUCTHKA OPTaHOMIOB, COCTABIISIFOIIUX [IUTOCKENET KICTKH. MUKPOTPYOOUKH.
1. Aopo knemxu opeanuzayus, OCHOBHble KOMNOHeHmMbl. DPopma u pazmepuvl s0ep
IYKAPUOMUYECKUX KJIemOoK. Hoepno-yumonnazmamuyeckoe coomHowenue.
MHOZO}ldeprle KiemkKu, 710]11/[7’1]101/1014}1.
2. Opeanouovl Kiemku: NOHAMUE, KIACCUPUKAYUSL OP2AHOUO08 NO CMPOEHUIO,
HazHayeHuro U  evinoauAemou  @yuxkyuu. CmpykmypHo —  @DYHKYUOHATbHAS
Xapakxmepucmuka opeanoudos, COCmMasisiouux yumockeiem kiemxu. Muxpompybouxu.
Xumuueckas npupooa mukpompybouex. Obwas opeanusayus. Jlokanuzayus u
HO8000pazosanue 8 Kiemxe. QyHKYUU MUKPOMPYOOUEK.

buner NelO
1. Anpeiuko: crpoenue, GyHKIMOHAIBHOE 3HaYEHUE. S IPBIIIKOBBIM OpraHu3arop.
2. AionTo3: MOHATHE, XapAKTEPUCTHUKA, 3HAUCHHE.
1. Aopviwuxo: cmpoenue, ocHogHble KoMnoHenmvl AO0pvlwKa. PubpuIIApHbLI
Komnonenm. I nobynapuviti KomMnoHenm. A0pviukosbiti opeanuzamop. 3nadeHue.
2. Anonmo3: nouamue, omauuus om HeKpo3a. Xapakxmepucmuka MOp@horocUiecKux
cmaouti  anonmo3sd. 3HaueHue anonmosa 6 peylAYUU  KIemOYHO20 COCMmAsaA.
['unepanonmos u eunoanonmos.

buner Nell

1. Kapuomnnasma: xumudeckuil cocraB, (u3HuUecKue CBOIcTBa. XPpOMAaTHH:
Pa3HOBUAHOCTH, CTPYKTYpHasl opraHu3anus, 3Hauenue. [lonsarue o xpomocomax.

2. OpraHounabl KJIETKH: TOHATHE, Kiaccupukanus. CTPyKTYpHO — (QyHKIIMOHAIbHAS
XapaKTepUCTHKA OPraHOUI0B, COCTABIISIONINX IIUTOCKEET KIETKH. MUKPO(DUIaMEHTHI.
1. Kapuonnasma: xumuueckuii cocmas, ¢usuueckue ceovcmea. Paznosuonocmu
xpomamuna. ['emepoxpomamun: pacnonodicenue, 6uovl, CMPYKMYPHASL OPSAHUZAYUS,
3HaueHue. JDYXpOMAMUH. PACNONONCEHUe, CMPYKMYPHASL Op2aHUu3ayus, 3HaYeHue.
Ilonosoti xpomamun: nouamue, cmMpykmypHas opeanusayus, 3Hauenue. llonamue o

XPOMOCOMAX.

2. Opeanoudvl Kiemku: noHsamue, KiacCUQUKayusi opeaHoudo8 no CMpoeHuo,
HazHayeHuro U  evinoausAemou  @yuxkyuu. CmpykmypHo —  @DYHKYUOHATbHA
Xapaxkmepucmuxa 0p2aHouoos, COCMABNAIOWUX yumockenem KAeMmKU.

Muxpogunamenmoi. Xumuueckas npupooa., euosl. Obwasn opeanusayus. Jlokaruzayus
u Hogoobpazosanue 6 kiemie. QYHKYUU MUKPODUIAMEHMOS.
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buner Nel2
1. Kapuonemma: crpoenue, 3HaueHue. [1opoBbIil KOMILIEKC.
2. CTpoeHue ¥ 3HaUeHHe IeHTproiei. KiietouHsiii eHTp.
1. Kapuonemma: cmpoenue, 0cobeHHOCMU HAPYHCHOU U BHYMpeHHel Membpan. HoepHas
namuHa. Hoepuvie nopuvl. noHsamue, oopazosanue, opeaHu3ayUs NOPo8o20 KOMNIEKCA.
3unauenue s0epHotl 000104KU.
2. Cmpoenue, opeanusayusi u 3Havenue yewmpuonei. Komniexc muxkpompybouex.
Knemounuiii yenmp: noxanuzayus, opeanuzayus u 3Haderue 6 uHmepghazy u npu 0eieHuu
KJ1emox.

buner Nel3.
1. Oco0OeHHOCTH KU3HEHHOTO MUK YPA3TUIHBIX BUAOB KICTOK. DHIOPEIIPOAYKITHSI.
2. CTpocHHE ¥ 3HAYCHUE PECHUYCK ¥ )KT'yTHKOB.
1. Ocobennocmu dicusHeHHO20 YUKIA YV pa3IU4HbLIX U008 KlemokK. Ilepuoowi
JrcusHenHo2o yuraa. Ilonynayuu kniemok no cnocoonocmu Kk Oenenuro. Cmeonogvle
xknemku. Cnocobwl pazmHoodicenus kiemox. Onpedenenue u cnocodwvl 3H00PenpoOVKYUU.
2. Opeanoudvl Kiemku: HNOHAMUE, KIACCUDUKAYUSL OP2AHOUOO08 NO CMPOEHUIO,
HazHayeHuro u evinoaxsemol ynxyuu. CmpoeHue, obpazosanue u 3HaveHue pecHU4ex.
Cmpoenue, obpazosanue u 3Havenue He2ymurkos.

buiner Ne 14,
1. KnerouHslii roMeocTas: MOHATUE, 3HAUYCHHUE, PETYJISIIHSL.
2. OpraHouabl KJIeTKH: TOHsTHE, Kiaccudukanus. CTpyKTypHO — (pyHKIHMOHAIIbHAsS
XapaKTEPUCTHUKAa OPraHOUJIOB, COCTABJISIONMIUX IIMTOCKENET KJIETKU. [IpomMexyTodyHbIe

(UIIaMEHTBI.
1. Knemounwiii comeocma3s: nowsmue, mexanuzmvl. Mumos u anonmo3s. Pecynayus
KI1enoYH020 eomeocmasa. Knaccugurayus paxmopos, peyupyrouux

nponughepamugHyro akmugHocms. Medckiemoutvle 83auUMO0eUcmaus.
2. Opeanoudvl Kiemku: HNOHAMUE KIACCUDUKAYUL OP2AHOUO08 NO CMPOEHUIO,

Hasnauenuro U gvinoansemou  @yukyuu. Cmpykmypno —  @YHKYuOHANbHAA
Xapaxkmepucmuxa 0p2anouoos, COCMABNAIOUWUX yumockenem KAemKU.
IIpomedxcymounvie  punamenmol.  Xumuueckas — npupood,  6UOOCneyuUpuUYHOCmy
npomexcymounvix — @uiamenmos.  Obwas  opzanuzayus.  Jlokanuzayus — u

H06006pa30661Hu€ 6 Kjlenike. @yHKI/ﬂ/lu NPOMEINCYMOUHbLX d)u]laMEHn’ZOG.

buner Nel5
1. MexXKeTOUYHbIE B3aNMOICHCTBHS: TIOHITHE, 3HAUCHHE.
2. OpraHoubl KJICTKH: TOHsATHE, Kiaccudukanus. CTpyKTypHO — (DyHKIMOHAJIbHAS
XapaKTEPUCTHUKA OPTaHOUIOB, YIACTBYIOIINX B SHEPTOMPOU3BOACTBE. MUTOXOHIPHH.
1.  Meoxcknemounvie 63aumoodelicmeusi. nouamue, QaKmMopvl  MeHCKIeMOYHbIX
e3aumooeticmseuii. Mnmeepunvl, cynepcemeticmeo UMMYHOSA0OVIUHO8, KAOSEPUHbL U
cenekmunsl. BHexnemounwviti mampukc. Medxckiemounvie Kowmaxkmol. 3HaueHue
MEJHCKIIeMOUHBIX 83AUMOOECMBULL.
2. OpeaHouovl Kiemku: NOHAMUE, KIACCUDUKAYUL Op2AHOUO08 NO CMPOEHUIO,
HasHaweHuro U  GblnoaHAemMou  yukyuu. CmpykmypHo —  @DYHKYUOHATbHAA
Xapakxmepucmuka opeaHoudos, y4acmeyuux 6 sHepeonpouzeoocmee. Mumoxouopuu.
OcobenHocmu Hapys’CHOU U BHYmMpeHHell MeMopan Mumoxornopuil. Kpucmot
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MUMoXoHOpul, 8u0bl. Mumoxonopuanvhwsiil mampukc. Jlokanusayus u Ho600bpazoeanue
6 Knemxe. 3HavyeHue MUmoxXoHOpuil 8 IYKaApUOMUIECKUX KI1emKax.

4. MOPAAOK NPOBEJAEHUS U KPUTEPUA OHEHUBAHUSA
INPOMEXYTOYHOU ATTECTALIUA

4.1. IlopsiAok NpoBeieHUs IPOMEKYTOYHOM aTTecTaluu

KpurepreM ycremHocTn OCBOCHMsI y4e€OHOro Marepuana Mo OKOHYAHHI0 Y4eOHOro
cemecTpa (IPOMEXYTOUHAsi aTTecTals) SBISETCS OSKCIEpTHAas OLEHKa IpenoaBarTes,
YUUTBHIBAIOIIASA: TEKYLIYI0 YCIEBAaEMOCTh B TEUEHHE ceMecTpa (KOHTPOJbHbIE pPabOThI, Cllaij-
COOOIIEHHS, ONPOC, OMPOC-IEMOHCTPAIMs, TECTOBBIII KOHTPOJb) U OIIEHKA, IOJIydeHHas Ha
3ayere. [Iponenypa 3auera: 3aueT MpoBOAUTCS MO Omieram. buiier coctouT u3 2 BOIpoOCoB, Ha
KaXIbIi U3 KOTOPHIX HEOOXOAMMO JaTh TOJHBIA, pa3BepHYTHIH oTBeT. [locie MmoAroToBKH
CTY/IEHTa IIPOBOUTCS OIPOC 10 COIEPKAaHUIO BOIIPOCOB OUJIETA.

Kpowme Toro, skcriepTHas OLEHKa IIPEnogaBaTelsi MOXKET OCHOBBIBATHCS HA PETYISPHOCTH
MOCEIIEHUsT 0053aTeIbHbIX YUEOHBIX 3aHATHUMN, YCIEIIHOCTU BBIIOJIHEHUS YCTAHOBJICHHBIX Ha
JaHHBIN ceMecTp 00bEMOB pabouell IpOrpaMMBI.

4.2. KpuTepuu OleHUBAHUS MPOMEKYTOYHOI ATTECTAMU 10 BHAAM OI€HOYHBIX
cpencTB

421. Kpurepuu oueHMBAHHS ONPOCa

OHGHKa COTJIUYHO» CTAaBUTCH, €CJIN CTYACHT JaJl MOJHEIA OTBET U ITOKa3al FHY6OKI/IC
TCOPCTUYCCKUEC 3HAHU 110 KAXKAOMY U3 BOIIPOCOB.

OI_IGHKa «XOpOIIO» CTABUTCHA, €CIIN CTYACHT HaJl TTOJTHBIN OTBCT, HO JOIMYCKAaCT HCTOYHOCTH.

OI_IGHKa «YHOBJICTBOPUTCIIBHO» CTABUTCS, €CIIN CTYACHT 3HACT OCHOBHOH MaTtepual 1o
KaXXI0OMY BOIIPOCY, HO JOMYCKACT MHOTOUYUCIICHHBIC HCTOYHOCTHU.

OHGHKa «HCYOOBJICTBOPUTECIILHO» CTABUTCS, €CJIU CTYJACHT HEC 3HACT MAaTCpHaJl 3a1aBaCMbIX
BOITPOCOB UJIKM UMECT MMOBCPXHOCTHBIC 3HAHUS 11O BCEM BOIIPOCAM.

4.3. Pe3yabTaThl NPOMEXKYTOYHON aTTeCTAllMH M YPOBHHM C(OPMHPOBAHHOCTH
KOMIIETeHIHI
[Ipu nmoiBeIeHNN UTOTOB YUUTHIBAKOTCS PE3YyJIbTaThl TEKYILEH aTTeCTallUH.
OcoOeHHOCTH MPOBEIEHUS MPOLEAYPHl OLICHUBAHUS Pe3yIbTaTOB 00YUEeHUsI MHBAJIN/IOB
U JIMI C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU 3/I0pOBbSi 00O3HA4YeHBI B pabodyeil mporpamme
JTUCHUILTAHBL (MOJTYJIs).
«1 ypoBeHb» - 03HaKOMJIEHUE (MMETh 00I1Iee IPEICTaBICHNE, Y3HABATh);
«2 ypOBEHb» - MIOHUMaHUE y4yeOHOro mMarepuaia, M3J1araeMoro B yueOHHUKE, METOINYECKON
pa3paboTKe WM MpenoaBaTeieM;
«3 ypOBEHBY - YMEHHE JIOTHYHO, ITOCIIEIOBATEIHHO, JOCTATOYHO MOJTHO W TOYHO M3JIaraTh
W3y4YEHHBIN MaTepHall;
«4 ypOBEHb» - TBOPUYECKH UCII0IH30BaTh OJyYEeHHbIE 3HAHUS.

Jnst yoosnemsopumenvhoti (TIONOXKATEIEHOW) OIIEHKN 3HaHUI TpeOyeTcss MUHUMYM 3-1
YPOGeHb YCBOEHHsI y4eOHOr0 MaTepHaa.

TpeGoBanus (KpuTEepHaIbHbIE MOKA3ATEeIH) K YPOBHIO OCBOEHHUS U CHMILIMHBI
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Pesynbrar 3auera

TpeOGoBaHwMsI K 3HAHHSIM

3auTeHo

CryneHT r1yOOKO U TOJIHO BIAJEET COAEp)KAaHUEM Y4eOHOro
Marepuasa M TOHATUMHBIM allllapaToM; YyMEET CBS3bIBATH
TEOPUID C  MPaKTUKOW, WIUIIOCTPUPOBATh  IPUMEpPaMHU,
dakTaMu, MAHHBIMA HAYYHBIX HCCIICJJOBAHHIA;, OCYIIECTBISET
MEXIIPEJMETHBIE  CBSI3HM, MpeuiokeHusa. Jlemaer BbIBOIBI;
JOTUYHO, YeTKO. SICHO M KpaTKo H3jlaraeT OTBETHl Ha
MOCTaBJICHHBIE  BOMPOCHI;  yYMEeT OOOCHOBBIBATH  CBOH
CYyXJIeHUS H MpOo(eCCHOHAIFHO-THYHOCTHYIO TIO3HIHUIO TIO
u3inaraeMomMy Bompocy. OTBET HOCUT CaMOCTOSTEIbHBII
xapaktep. JlomymieHHble OMIMOKM HCIPABIAIOTCS CTYIEHTOM
MIOCJIE€ JOTIOJHUTEIBHBIX BOITPOCOB 3K3aMEHATOPA.

VYuuThpiBaeTCs y4yacTM€ B JUCKYCCHUAX Ha MPAKTHUYECKUX U
CEMUHAPCKUX 3aHATHUSX, YPOBEHb OTBETOB HAa KOHTPOJIbHbBIE
BOIPOCHI, HAMCAHUS TECTOBBIX 3aJIaHUM M 3allluTa JIOKJIaJI0B.

He 3auTeno

CTYJICHT OOHApyXMBAeT 3HAHWE W TIOHMMAaHWE OCHOBHBIX
MOJIOKEHUH y4eOHOro marepuana, HO H3JlaraeT €ro HEeNoJHO,

HEIOCJIEI0BATEIbHO,  JOIIYCKAET HETOYHOCTHU "
CYILLIECTBEHHBIE OLIMOKHU B ONPEACIICHUU MIOHATHH,
bopMyIupOBKE MOJIOKECHUH, HE MIPUBJICKAET JUIst
apryMeHTaluu OTBETa OCHOBHBIE TTOJIOYKEHUS

UCCIIENOBATEIBbCKUX,  KOHILENTYalbHbIX W HOPMATHUBHBIX
JOKYMEHTOB, HE yMeeT OOOCHOBaTb CBOM  CYKICHHS;
HaOnrofaeTcsi  HapylleHWe  JIOTMKM — u3nokeHus.  OTer
OTIINYaCTCA HU3KUM YPOBHEM CaMOCTOATCIIbHOCTH, HE
COLEPIKUT COOCTBEHHOM po¢ecCHOHATBHO-ITNYHOCTHOM
IIO3UIIHUN.

Wnu, cTyneHT uMeeT pa3po3HEHHbIE, O€CCHCTEMHbIE 3HAHUS:
HE YMEET BBIJIEIATH INIABHOE U BTOPOCTEIIEHHOE; JOIIYyCKAEeT

OMMOKK B ONpEAENEHUM  MOHATHH,  (OPMYIHPOBKE
TEOPETUYECKUX TIOJOKEHUH, HCKaXalolllue WX CMBICT; He
OpPUEHTUPYETCS B HOPMAaTHBHO-KOHIIENTYaJIbHbIX,
IPOrpaMMHO-METOIUYECKHX, HCCIIEJ0BATENBCKUX

Mmarepuanax, OeCHoOpsJOYHO M  HEYBEPEHHO  HW3Jaraer
MaTepuai; He yMEET COCIUHSATh TEOPETUUYECKUE TOJIOKEHUS C
NEAArorn4ecko MPaKTUKOM; HE yMEET MPUMEHSATh 3HAHUSA
JUTst 000CHOBaHUS U 00bsACHEHUS (PAaKTOB, HE YCTaHABIMBAET
MEXIMPEAMETHBIE CBSI3H.

VYuuteiBaeTCs ydacTue€ B JAMCKYCCHUSAX Ha IPAKTUYECKUX U
CEMHHApCKUX 3aHATHSAX, YPOBEHb OTBETOB HAa KOHTPOJIbHbBIE
BONPOCHI U HAITMCAHMSI TECTOBBIX 3a/IaHUH.
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