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1. Hazna4yeHue ¢oHIa OLIEHOUYHBIX CPECTB

1.1. Henvto cozpanus POC mucuurniauabel «lluTonorusy sBISEeTCS YCTaHOBJICHHE
COOTBETCTBUSl  Y4E€OHBIX JIOCTIKEHUH 3allJTaHUPOBAHHBIM  pe3yjbTaraM OOy4YeHUs U
TpeOOBaHUSIM  OCHOBHOW MpodecCHOHAIBHON  00pa3oBaTelnbHOW MIporpamMMmbl, paboueit
MPOrpaMMbl TUCIUTUINHBI.

1.2. ®OC nucuurunel « {utonorusy» pemiaer 3aiayu:

— KOHTpOJIb W YINpaBJICHHE IMPOLECCOM MPUOOPETEHUsI CTYACHTaMU HEOOXOIMMBIX
3HaHUH, YMEHHH, HaBBHIKOB M YPOBHA C(POPMHUPOBAHHOCTH KOMIIETEHIIM, ONPEAEICHHBIX B
®I'OC BO 1o coOTBETCTBYIOIIEMY HAIIPABICHUIO MMOJITOTOBKH;

— KOHTpPOJb (C MOMOIIBI0 HA0Opa OIEHOYHBIX CPEACTB) U YIpaBiCHHUE (C MOMOILBIO
3JIEMEHTOB 00paTHOM CBsI3M) mocTrbkeHueM Iieneil peanusanuu OIIOII, onpeneneHHbIX B BUIC
Habopa o01enpodeccnoHaNbHbBIX U MPOPECCUOHATBHBIX KOMIIETEHIIUI BBIITYCKHUKOB;

— obecrieyeHHE  COOTBETCTBUS  pe3yJbTaToB  OOyueHUs  3afadyaM  Oyayuiei
npo(ecCHOHANBHOM  JEATENIbBHOCTH Yepe3 COBEPIUIEHCTBOBAHHE TPAJULMOHHBIX METO/I0B
o0OydeHus B 00pa3oBaTeNbHBIN Mpoiiecc Y HUBEPCUTETA.

1.3. ®OC pa3zpaboTan Ha OCHOBaHUH HOPMATHUBHBIX JOKYMEHTOB:

- (QemepallbHOTO  TOCYJAapCTBEHHOI'O  00pa30BaTENbHOIO  CTaHAApTa  BBICIIETO
oOpaszoBanus no HampasieHuio noarotoBku 44.03.01 INemarornueckoe obpa3zoBanue (ypOBEHb
OakanaBpuata), yTBEp)KJICHHBIM MTpUKa3oM MUHHUCTEPCTBOM 00pa3oBaHus U Hayku Poccuiickoi
dbenepamuu ot 22 pespays 2018 r. Ne 121,

- oOpasoBarenbHOM mporpammel  buosnorusi, ouHoi (opmbl O0Oyu€HHUS BBICIIETO
oOpa3oBanus o HanpapieHuto moarotoBku 44.03.01 Iexaroruveckoe odOpazoBaHue

- MOJIOKEHUS 0 (popMUpOBaHMM (POHAA OLEHOYHBIX CPEACTB JUI TEKYIIEro KOHTPOJIS
yCIEBAaEMOCTH, TPOMEKYTOYHOW M HTOTOBOM (TOCYJIapCTBEHHOM MWTOTOBOI) aTTecTaluu
oOydaromuxcsi mo oOpa3oBaTelbHBIM IPOrpaMMaM BBICHIETO OOpa3oBaHUS — IPOrpaMMaM
OakanmaBpuaTta, MporpaMmMaM CHeLHalIUTeTa, M[porpaMMaM MarucTpaTypbl, Iporpammam
HNOJArOTOBKM  HAy4YHO-TIEJJArOTMYECKUX  KagpoB B  acHUpaHType — B  (eaepaJbHOM
rOCy/IapCTBEHHOM  OIO/JP)KETHOM  00pa3oBaTeIbHOM  YUpEXKJIEHHWU BBICHIETO 00pa3oBaHUs
«KpacHosipckuil rocyaapcTBeHHBIM neparorndeckuil yHusepcuter uM. B.II.  AcrtadbeBar
YTBEPKJEHHOT0 puKa3zoM pektopa Ne 297 (1) ot 28.04.2018.

2. IlepeyeHb KOMIETEHIHUH € yKa3aHUeM 3TanoB HMX (GopMHpOBaHUS B mpouecce
OCBOEHMS IMCIUIIHHBI

2.1. IlepeyeHb KoMNeTeHINH, (pOPMHUPYEMBIX B IpoLecCe OCBOCHHUS M CUMIIIMHBI

e VK-1 cnocobeH ocymIecTBIATh MOUCK, KPUTHUECKUN aHAJIM3 W CHHTE3 HMHGOpMalUH,

MMPUMCHATH CHUCTEMHBIH moAXod AJisl peIICHMA IIOCTABJICHHBIX 3a1a4,



e [IK-1 crmocobeH ocBamBaTh W KCIOJIb30BaTh TCOPETUUYCCKUE 3HAHHS W MPAKTHUCCKHE
YMEHHUsSI M HaBBIKH B MPEIMETHON 00JIACTH MPH PEIICHUH MPOPECCHOHATBHBIX 3a/1a4;

e [IK-3 ciocoben hopMHUpOBaTh pa3BUBAIOIIYI0 00Pa30BaATEIBHYIO CPEAY IS TOCTHKEHUS
JIMYHOCTHBIX, TPEAMETHBIX W METANPEIMETHBIX PE3yJIbTATOB OOYUYCHHS CPEICTBAMH

npenoaaBacMbIX y‘-Ie6HbIX npeaMcETOB.



2.2. OueHo4HbIe CpeacTBa

Komnerenmus JIMcUUIUIMHBL, TPAaKTUKHU, Y4acTBYIOLIME B (POPMUPOBAHUU JAHHOM Tun koHTpOIA OneHouHoe
KOMIIETEHIIUU cpeactso/KMM
Howmep dopma
YK-1 - cnocoben @unocopus, Texnomormnm uudpoBoro obpazoBanus, DopMupoBaHue Texkymuit 1 YcTHBIN onpoc
OCYILECTBIIATh MIOUCK, | ECTECTBEHHOHAYYHOH TpaMOTHOCTH, BBenenue B mpodeccuro, AHatomus u KOHTPOJIb 3 Beinonuenue
KpUTHYECKHI aHaM3 | Mopdosorus pacteHuil, 30010rusi 6ecno3BoHOUHBIX, L{uTomorus, AHaTOMUS | YCHEBaeMOCTH n1a0opaTOpHBIX
U CUHTE3 u Mopdoiorus yenoBeka, CucremaTHka pacTeHui u rpu6oB, Mukpobuonorus pabor
uHpopManuy, C OCHOBaMHU BUPYCOJIOTUH, ['UCTOIOrUS ¢ OCHOBAMH AMOPHUOJIOTUH, 300JI0THs 4 Odopmiienne
IPUMEHSATh 03BOHOYHBIX, DU3HOIOrUs YenoBeKa U KUBOTHBIX, PU3HONOrUS pacTeHUi, aJIbOOMOB
CHUCTEMHBIN OAXOT O6mass  skomorusi, ['eneruka, Teopus  sBomonuu, IIpenmerHo- 5 TectupoBanue
IUIs peLIeHus cojepkarenbHas, Bble3[Has, moieBas (mo mpodumo buonorus), OueHka 2 [TucbmenHas
MOCTABJICHHBIX 33/1a4 | (YHKIMOHAIBHOW TIpaMOTHOCTH, llojeBass mpakTWKa IO CHCTEMaTHKE KOHTpOJIbHAS
pactenuii, IloneBas mpakTHKa MO 300JI0TUU U 3Kojoruu, OCHOBBI yueOHOM pabora
NesATeIbHOCTH CTyneHTa, HayuHo-uccienoBaTenbckas paboTta (mosrydeHue
HEPBUYHBIX HABBIKOB HAyYHO-UCCIIE0BATEIbCKOM PabOThI) [IpomesxyTouHas 6 DKk3aMeH
aTTecranus
I1K-1 — cnocoben OOpazoBaTenbHbIE TEXHOJOTUU B Mpolecce oOyueHus Ouonoruu, Pemenue Texymnit 1 YcTHBIN onpoc
OCBauBaTh U MpoQeCCHOHANIBHBIX 3aad y4duTens Ouonoruu, AHATOMHS U MOPQOJIOTHS KOHTPOJIb 3 Brimonnenune
HCIOJIb30BATh pactenuid, 3oojorusi  Oecrno3BOHOYHBIX, LluTOonorusi, AHaTOMHS U | YCIEBAEMOCTH 1a0opaTOPHBIX
TEOPETUYECKUE MopdoJsorus yenoBeka, CucreMaTtuka pacTeHui U rpudboB, MukpoOuonorus ¢ pabor
3HaHUS U OCHOBaMH BHUPYCOJIOTUH, ['MCTOJOTHS C OCHOBaMM 3MOpPUOJIOTUH, 300J0THUs 4 Odopmiienne
MPAaKTUYECKHE MO3BOHOYHBIX, DHU3HOIOTHS YeOBeKa M KUBOTHBIX, DU3HONOTHS pacTeHUH, ab00MOB
YMEHUS 1 HaBbIKH B O6mas  skomorusi, I'enermka, Teopus  sBomouuu, IIpeamerHo- 5 TectupoBanue
MPEeIMETHOM 001aCTH | coJepkaTenbHast, BbIe3aHasA, mojeBas (mo mpodumo buosorus), Ouenka 2 [Tucemennas
IIPU peLIeHUN ¢byHKIIMOHATBHOW TpamMoTHOCTH, IloneBas mpakTUKa 10 CHCTEMaTHKe KOHTPOJIbHAA
npodeccuoHanbHbIX | pacTeHud, [loneBasi mpakTHKa Mo 300J0TUU U 3KoJoruu, OCHOBBI yueOHOI paborta
3a1a4 JesITeIbHOCTU CcTyAeHTa, HayuHo-uccnenoBatenbckas paboTa (mosydeHue
MEPBUYHBIX HABBIKOB HAayYHO-HCCIIEOBATENbCKO pabotei), [IpenmerHo- | [IpomexyTouHas 6 DK3aMeH
cojiep KaTeNbHasi, Bble3iHas1, mosieBas (mo npoduito buonorus), Craxepckas aTTecTanus
npaktuka  (mo  mpodwito  buosnorus), KOMIOHEHTBI  HIKOJBHOTO
OMOJIOTHUECKOro cojiepxaHnusi obpazoBanus, Ilemarornueckasi npaktuka (1o




npodunto buosnorus), IloneBas mnpakTUKa IO CHCTEMATHKE PaCTCHHH,
[ToneBass mpakTuka MO 300JIOTMM M 3Kojoruu, IlpakTuueckas Ouosorus B
obOpaszoBannu, Meroasl opranuzanuu HUP mo O6monorun co ImMIKOJIbHUKAMH,
OcHOBBI Y4eOHOH AesTENbHOCTU CTYACHTA

I1K-3 - criocoben
dhopmupoBaTh
Pa3BHUBAOIIIYIO
00pa3oBaTeIbHYIO
cpeny ISt
JTOCTHOKEHUS
JTUYHOCTHBIX,
MPEIMETHBIX
MeTanpeIMETHBIX
pe3yIbTaToOB
o0ydeHus
cpeacTBaMu
MIPEToaBaCMBIX
y4eOHBIX MPEIMETOB

[Icuxonorus, IIpakTukym Mo BO3pPacTHOW M NENArOrMYECKON MCUXOJOTHH,
[lenaroruka, Ilcuxonoruyeckre OCHOBBI MpodecCHOHANBHON NeATeIbHOCTH,
[lenarornyeckass = OMAarHOCTUKa  METANPEAMETHBIX o0pa3oBaTeIbHBIX
pesyabTaToB, llcuxonoro-nenarorndyeckue TEXHOJIOTHUM B OOy4YeHUH H
pa3BUBAOIICH ACITSIBPHOCTH, AHATOMUS U MOP(OJIOTHS PACTCHUM, 300JI0THS

0ecro3BoHOUHBIX, LluTonorms, AnatomMuss u MopdoJorus 4eaoBeka,
Cucrematnka pacTteHUd © TpuOOB, MHUKPOOMOIOTHUS C OCHOBAMH
Bupycosnoruu, ['ucromoruss ¢  ocHoBamMM  3MOpHOJIOrMH,  300J0THUs

MMO3BOHOYHBIX, PU3NOJIOTUs YETOBEKA U KUBOTHBIX, PU3NOIOTUS PACTCHUH,
O6mass  oskomorusi, ['eneruka, Teopuss  sBomrouun, IIpeameTHo-
coJiepKaTeNibHast, BbIe3aHAsA, mosieBas (mo mnpoduiao buonorus), Orenka
byHKUMOHATBHOM TpamoTHOCTH, [loneBas mpakTHKa 1O CHCTEMAaTHKE
pactenuit, [loneBas mpakTHka MO 300J0TUHU M IKOJOTHH, OCHOBBI y4eOHOM
NesTEeNbHOCTH CTyAeHTa, HayuyHo-uccrnemoBaTenbckas paborta (momyudeHue
MEPBUYHBIX HABBIKOB HAy4YHO-MCCIIEI0OBATENbCKONH paboThl), Craxkepckas
npaktuka (o npoduito buonorus), [legarorunueckas mpakTuka (Mo mpoduIro
buomnorus), TexHonoruu GpopmMupoBaHusi GYHKIIUOHATBHOW IPaMOTHOCTH (IO
npodmio moarotosku), OreHka (QYHKIIHOHAIBHON rpaMoTHOCTH, [loseBas
MpaKkTUKa T0 CHCTEeMaTuke pacTeHui, [loneBas mpakThka MO 300J0TUH U
9KOJIOTUHU

Texymun
KOHTPOJIb
yCIIEBAEMOCTH

[IpomexxyTouHas
aTTecTanus

[

o1

VYeTHbII onpoc
Brinonnenue
1a00paTOPHBIX
pabor
Odopmrnenue
aTpbO00MOB
TectupoBanue
[Iucemennas
KOHTPOJIbHAS
pabora

DK3aMeH




3. ®oHJ OLEHOYHBIX CPEICTB /JIsl IPOMEKYTOYHOM aTTecTAIMI
3.1. ®OoH/IBI OLICHOYHBIX CPEJICTB BKIIOYAIOT: IK3aMEH.
3.2. OueHouHbIE CpeACTBa
3.2.1. OueHoYHOE CPEACTBO IK3AMEH.
Kputepuu orieHHBaHMsI 110 OIIEHOYHOMY CPEJICTBY 6 — IK3aMeH

®opmu

pyembie

KOMIIET
CeHINH

IIpoaBUHYTHIN YPOBEHb
c¢opMHPOBAHHOCTH KOMIIETEHIIM I

ba3oBblil ypoBeHb ¢(hOPMHUPOBAHHOCTH
KOMIIeTeHI M

Ioporoselii ypoBeHb ¢(hpOPMHUPOBAHHOCTH
KOMIIeTEeHIM i

(87-100 6asmmoB)

OTJIIMYHO

(73-86 GamnoB)
XOpOIIIO

(60-72 6amna) *
yJIOBJICTBOPUTEIIHHO

YK-1

JIeMOHCTpPUpYET BBICOKHH ypOBEHb 3HAHUI
0COOEHHOCTEH CHUCTEMHOTO0 M KPUTHYECKOTO
MBIIUICHUS,, apryMEHTHPOBAHHO (HOPMHPYET
cOOCTBEHHOE Cy)KJeHUE u OLICHKY
uHpOpManKy, TNPUHUMAET OOOCHOBAHHOE
pelieHue.

VYBepeHHO NPUMEHSET JIOTHUECKHE (POpMBI U
MpoLenyphl, CMOCOOEH K pediekcun o
HOBOAY COOCTBEHHOM U qyxOou
MBICIIMTE TbHOM JCATCIIBHOCTH.

OtnuyHO aHaJTU3UpyeT
uHpOpMallUd C  IEJNIbI0
OPOTHBOPEYM M  IOHMCKa
CYXICHUM.

HCTOYHHMKH
BBIAABJICHUA  UX
AOCTOBCPHBIX

JleMoHCTpHpYET XOpOIIne 3HaHUS
0COOEHHOCTEH CHUCTEMHOTO0 M KPUTHYECKOTO
MBIIICHHUS,  BIOJHE  apTyMEHTUPOBAHHO
dbopMupyeT COOCTBEHHOE CyXICHHE W
OIICHKY UHpOpMaLH, PUHUMAET
000CHOBAHHOE pEIICHHUE.

Xopomio NPUMEHSET JOTHYECKUEe (OpPMbI U
MpOLeAYyphl, CIMOCOOEH K pedieKkcuu 1o
MOBOAY COOCTBEHHOM U qyxKOH
MBICIIUTETbHOMN ACATCIIBbHOCTH.

Xopo11o aHaJIN3UpPyeT
uHpoOpMallMl C  LENbI0

OPOTHBOPEYU M  IOHMCKa
CYyXIEHUI

HCTOYHHMKH
BBIABJICHUSA  HUX
AOCTOBCPHBIX

JleMmoHCTpUpYeT OCHOBHBIE 3HAHUE
OCOOEHHOCTEN CHCTEMHOI0 U KPUTUYECKOTO
MBIIIUICHHUS, HE BIIOJHE apryMEHTHUPOBAaHHO
dbopMupyeT  COOCTBEHHOE  CyXKIEHHUE W
OLICHKY uH(popManuuy, MPUHUMAET
000CHOBaHHOE pEIICHHE.

JleMOHCTpUpYET  JIOCTaTOYHBI  ypOBEHb
3HaHUM CTPYKTYpbl MbIIUICHUSA. VICIIBITBIBAET
3aTpyAHEHUS B OLIEHKE CHOCOOOB JIEHCTBHIA,
IIOHMMAaHUHU IICJIN y‘-IG6HOI71 ACATCIIbHOCTH H
OCO3HaHMHU y4yeOHOM 3aauu.
JleMOHCTpHUpYET  JOCTATOYHBIN
yMEHUM aHaAJTM3UPOBATh
nHpopMaMu C  LENbIO
OPOTHBOPEYM M TOMCKa
CYKICHUU.

YPOBEHb
UCTOYHUKHU
BBISIBIICHUSI  MX

JIOCTOBEPHBIX

IK-1

OTnuyHO 3HaeT CTPYKTypy, COCTaB |
MUIaKTUYeCKAE  CIUHUIBI  TPEAMETHOU
obnactu (TIpernoaaBaeMoro npeamMeTa).

IIposiBnsieT  BBICOKMH  ypOBEHb  YMEHHIl
OCYIIECTBIISITh OTOOp y4eOHOTO COAEPKAHHS
JUI €T0 pealu3aliiil B Pa3IMYHBIX (opmax
0o0y4eHHsI B COOTBETCTBHH C TPEOOBAHHSIMH

Xopomio 3HaeT CTPYKTypy, COCTaB H
JTUIAKTHYCCKAE  CAWHUIBI  TPEAMETHOM
obnactu (TIpernoaaBaeMoro mpeaMeTa).

[IposiBisier  Xopomui  ypOBEHb yMEHUM
OCYIIECTBIISATH OTOOP Y4EeOHOTO COIEpIKaHHS
JUIL €0 pealu3aliid B Pa3UuHBIX (opmax
o0yuYeHHsI B COOTBETCTBHHM C TPeOOBaHUSIMHU

Hemnoxo 3HaeT CTpyKTypy, COCTaB H
TUIAKTHYeCKAE  CIUHUIBI  TPEAMETHOU
obractu (TIperno1aBaeMoro npeamMeTa).

[IposBisieT AOCTAaTOYHBIA YPOBEHb YMEHHUH
OCYIIECTBIISATh OTOOP y4eOHOTO COAEp KaHUs
JUIL €T0 peau3alliil B Pa3InYHBIX (opMax
00yYeHUs] B COOTBETCTBHH C TpPeOOBAaHUSIMHU

6




@IoC 00.

JleMoHCTpHUpYeT OTJINYHBIC YMEHHUS
pa3pabarbiBaTh pa3indHble (HOPMBI yUEOHBIX
3aHSATHH, NPUMEHATh METONBI, INPHEMBl H
TEXHOJIOTUM OOydYeHHs, B TOM 4YHUCIE
nH(OpMaIMOHHBIE

oI'0oC 00.

JleMoHCTpHUpYeT XOpoIue YMEHHS
pa3pabarTbIBaTh pasinuyHbe (POPMBI yUEOHBIX
3aHATHH, OPUMEHSATH METOIbl, HpPUEMBl U
TEXHOJIOTUM  OOydYeHHus, B TOM HYHUCIE
nH(pOpMaIMOHHBIE

dI0oC OO.

HcnpIThIBaeT HEKOTOpBIC 3aTPYAHEHHS B
pa3paboTke pa3auuHbBIX (HOpM  Y4EOHBIX
3aHSATHH, PUMEHEHUH METOJI0B, IPUEMOB H
TEXHOJIOTUH  0oOydeHus, B TOM YHUCIE
WH(OPMAITMOHHBIX

IK-3

VYBepeHHO BIIAJEeT CIOCOOaMU HHTErpaIiu
y4eOHBIX MPEAMETOB ISl  OpraHu3aluu
pa3BUBAIOIIEH y4eOHOM NEeSATETbHOCTH
(MccnenoBaTenbCKOM, MPOSKTHON, TPYMIIOBOI
u ap.)

bes Tpyma wucnonb3dyer o00pazoBaTENbHBIN
MOTEHIIHAT COLMOKYJIBTYPHOM CpeIIbI
peruoHa B TMpenojaBaHuM (IpeaMeTra Mo
npoduaro) B y4eOHOH W BO BHEYPOUHOM
JIESITEIIbBHOCTH

Xopomio BiageeT cnoco0aMH HHTETpaluu
y4eOHBIX MPEAMETOB ISl  OpraHu3aluu
Ppa3BUBAIOIIECH y4eOHOM JIeATETLHOCTH
(MccnenoBaTeNbCKON, MPOEKTHOM, TPYIIOBOMA
u Jp.)

Xopomio  UCHONB3yeT  00pa3oBaTeNbHBIN
MOTEHIIHAT COLIMOKYJIbTYPHOM cpeabl
peruoHa B TpenoAaBaHuM (IpeaMeTa [0
npoduiro) B y4eOHOH W BO BHEYPOUHOM
JIESITEIbBHOCTH

Ha nocrarounom ypoBHE BiajieeT crocodamu
UHTErpaluy  y4yeOHBIX  MPEAMETOB  JUIS
OpraHu3aluu pa3BHUBAIOLLIEH y4eOHOM
JESATEIIBHOCTH (uccnenoBaTeNnbCKo,
IIPOEKTHOM, TPYIIIOBOM U Jp.)

HcnbIThIBa€T TPYAHOCTH B HCHOJIb30BAHUH
00pa30BaTEILHOTO MOTCHIIMAJa
COLIMOKYJIBTYDHOM  Cpellbl  pEernoHa B
npenojaBaHuy (mpeaMera 1o mpopuio) B
yueOHOI ¥ BO BHEYpOUHOH /1€ TeIbHOCTH

*Menee 60 0ay7I0B — KOMIETEHIIUS HE CHOPMHUPOBAHA




4. ®oH/ OLIEHOYHBIX CPEACTB /ISl TEKYIero KOHTPOJIS

4.1. PoHABI OLEHOYHBIX CPEACTB BKJIKYAKWT: YCTHBIM ONpPOC, NHCbMEHHAA
KOHTpOJIbHasi ~ paboTa, BBIMOJHEHHWE JabopaTopHbIX paboT, odopmieHne aapOoMma,
TECTUPOBAHUE.

4.2 Kputepuu oOuneHMBAHHSI CM. B TEXHOJIOTHYECKOW KapTe pedTHHra padoydei
NMPOrpaMMbl M CUMILIHHBI

4.2.1. Kpurepuu oueHUBAHUS 110 OLEHOYHOMY cpeacTBY 1 — yCTHBIN onpoc

Kpurepum oueHuBanus KounyecTBo 02/1510B (BKJIAJ B PETHHT)
['pamMOTHOE UCIOJIb30BAHUE TEPMUHOJIOTHU 2
JIorM4HOCTH U MOCIEe0BATEIbHOCTD 2
U3JIOKEHUSI MaTepuasa
YMeHHe oTBeuaTh Ha JOMOJHUTEIbHbBIE 1
BOIIPOCHI
MakcumajbHbli 0aJ11 5

4.2.2. Kputepuu olleHUBAHUS 10 OLIEHOYHOMY CPeACTBY 2 — MMCbMEHHAs] KOHTPOJIbHAS
pabota (1o 6a3oBOMYy pasjeiny 2)

Kpurepun oueHuBanus KoummuyecTBo 0a/110B (BKJIA B PETHHI)
I'paMOTHOE UCIIOIB30BAaHNE TEPMHUHOJIIOTHH 5
JIorM4HOCTH U MOCIIEN0BATENbHOCTD )
W3JI0KEHMSI MaTepuasia
MakcuMaJIbHbIi 6211 10

4.2.3. Kputepuu ouneHUBAHUS 1O OIEHOYHOMY CpPeACTBY 3 — BBINOJHEHHE

1ab0opaTopHbIX paboT

Kpurtepun oueHnBaHus KosanyecTBo 0a/1510B (BKJIAJA B PETHHI)
YMeHue paboTaTth ¢ MUKPOCKOIIOM U 5
HACTpauBaTh MUKPOINpPENapaThl
Ymenne popMyIHpoBaTh 1 0O0CHOBHIBATH )
1eJIb M 3aJ1a4H J1a0opaToOpHOM paboThI
MakcuMaIbHbI 6211 10

4.2.4, KpuTepun olleHUBAHHSA M0 OLIEHOYHOMY CPeACTBY 4 — oopMiIcHHE aTh0OMOB

Kpurepun oneHuBanus KosnnuecTBo 0a/10B (BKJIAJA B PETHHI)
100 % 3aprcOBaHHBIX MHKPOIIPEIIapaTOB 10
ITpaBHIIBHOCTB 3aPHCOBOK 10
KauecTBo prucyHKOB 10
MaxkcuMaJbHblii 6211 30

4.2.5. Kputepuu o1ileHUBAaHUS N0 OLIECHOYHOMY CPeCTBY D — TECTUPOBAHHE

Kpurtepuu oneHnBanus KosanyectBo 02,5108 (BKJIAJ B PETHHI)
60—72 % BBIOIHEHHBIX 3aJaHUN 24-29
73—86 % BBIMOHEHHBIX 3aJaHUN 30-34
87—-100 % BBIMOIHEHHBIX 3aJaHUN 35-40
MaxkcuMaJbHbIN 0211 40




5. OueHouHbIe cpeaAcTBA (KOHTPOJbHO-U3MEPHUTEIbHbIE MATEPHAJIbI)
TpeHUPOBOYHBIH TECT

1. KiteTouny1o Teopuio chopmMyIUpOBaJIN:
1) T. llIsann u M. llneiinen  2) ['. Mennens u T. llIBann  3) H. BaBusnos u I'. Mengens

2. XJ10pOmJIacT MOKHO y3HATH M0 HAJTHYHNIO B HEM
1) kpucr 2) MOJIOCTEN U LIUCTEPH 3) rpan 4) snpeimiex

3. Kakue opraHoubl KJIE€TKH COAEPKAT MOJIEKYJIbI XJ0opoduiia
1) pubocombl 2) MIacTUIbI 3) MUTOXOHIPUHI 4) xomruiekc ['onbmxu

4. XJ10ponJiacTbl B pacCTUTEJIbHOH KJIeTKe BBHINOJHAIOT QYHKIHHA
1) XpaHeHus HaCIEeICTBEHHOM HHpopMaLuu 2) TpaHCIOpTa OPraHMYECKUX BEIIECTB
3) OKHUCIICHHSI OPraHMYECKUX BEIECTB 4) oOpa3oBaHMs OPraHUYECKHX BEILECTB

5. CunTte3 Oeika NPOUCXOAUT B
1) anmapare ["onbxu 2) pubocomax 3) rmaaxoit OI1C 4) nu3ocomax

6. K opranoniam 1BuKeHUs] OTHOCUTCS
1) xJoporuiacTsl 2) pECHUYKH 3) pubocoma  4) sHIOMIA3MAaTHYECKAst CETh

7. ComaTH4ecKUe KJIETKH B OTJIMYHMHU OT MOJOBBIX COEPKAT:
1) Tarumonausiii Habop xpomocom  2) PHK  3) Jlumutonansiii Habop xpomocom  4) THK

8. Pubocompbl, yyacTByHIIHe B CHHTEe3€e OJHOI0 M TOro ke 0ejKa, 3aKOJAMPOBAHHOIO B -
PHK - 5310
1) Pu6ocomnr 2) [Tonucompl 3) lNanozon 4) 7-PHK

9. Uudopmaiusi 0 nmocjieJ0BATELHOCTH PACHOI0KEHUSI AMUHOKHUCJIOT B MOJIeKYyJie (eliKka
nepenuceiBaercs B aape ¢ Mojekyasl JIHK na mosexyry
1) ATO 2) p-PHK 3) -PHK 4) u-PHK

10. Cimpanu3anusi XxpoOMOCOM NPOMCXOAUT B
1) Anadasze 2) Tenodaze 3) [Ipodaze 4) Meradase

11. HykeoTtuay A KoMIJIeMEHTAPEH HYKJIE€OTH
DA 2T 3)I' 4L

12. MaTtpuueii 11 TPAHCJISIUH CJIYKHT MOJICKYJIA
1) TPHK 2) AHK 3) pPHK 4) nPHK

13. OnHUM U3 MOJIOKEHUH KJIETOYHON TeopuH SIBJSIeTCsl CJIeayroinee:

1) HoBele kieTku 00pa3yroTcs TOJABKO U3 OaKTepHaIbHBIX KIETOK.

2) HoBble kieTku 00pa3yroTcs TOIBKO B pe3ysbTaTe JAEJICHHS HCXOIHBIX KIETOK.
3) Hogsle kieTkn 00pa3yroTcst U3 CTapoi KIETKU

4) HoBsle kiieTku 00pa3yroTcst Ipy IPOCTOM JIEJIEHUH TOTIOJIaM.

14. Kuerounblii opranous, cogepxxxamuii mosaexy.ay JHK
1) pubocoma 2) xJ0poriact 3) KJIIETOUYHBIN LIEHTP 4) xomruiekc ["osbmxu



15. JIu3ocombl B KJIeTKe 00pa3yrOTCsi U3 MeMOpaHbI
1) sHIOIIIa3MaTUYECKOM CEeTH 2) MUTOXOHIpUI
3) sapa 4) xomruiekca ['osbKu

16. Ha puGocomax KJIeTKH HAET:
1) poTtocunres 2) cuHTE3 OEJIKOB 3) cunre3 ATO 4) permukanus JJHK

17. Kakyio (¢pyHKIHIO BHINOJIHSET B KJIeTKe KJIeTOYHbIH LeHTP
1) npuHUMaeT y4acTHe B KJIETOYHOM JIEJIEHUU

2) SIBJISIETCS] XpaHUTEJIEM HACIIEICTBEHHOW MH(pOopManuu

3) oTBeyaeT 3a OMOCHHTE3 OelKa

4) aBnseTcs EHTPOM MAaTPUYHOIO cuHTe3a pudocomuoit PHK

18. Kakoii opranoun odecrneunBaeT TPAHCIOPT BelleCTB B KJeTKe?
1) xoporiactel  2) MUTOXOHIPHUS 3) pubocoma  4) sHIOIUIaA3MATHYECKAS CETh

19. IIpokapuoThbl — ITO OPraHU3Mbl, B KOTOPBIX OTCYTCTBYET
1) uuroruiazma 2) snpo 3) memOpana 4) JHK

20. Kaxoii Tpunietr Ha IHK coorBercTBYyeT KOtony YI'Ll Ha nPHK
)TIL  2)AIr'ty  3) TUI  4) AL

21. Yyacrok [IHK, B koTropoM 3akoaupoBaHa HHpoOpMALHs 0 MOCJeI0BATEIbHOCTH
AMMHOKMCJIOT B IEPBUYHOI CTPYKTYpe 0e/IKa Ha3bIBAETCH:
1) ren 2) TpUILIET 3) HyKJICOTH T 4) xpomMocoma

22. PacxoxaeHne XpoMOCOM K MOJIOCAM KJIETKH MPOUCXOAUT B
1) Anadasze 2) Tenodaze 3) [Ipodaze 4) Meradaze

23. Kakoii Tpunuier na JIHK coorBercrByeT konony YI'Ll na u-PHK?
1) TT'X 2) AT'LL 3) TUr 4) AL

24. B coctaB MUKPOTPY0OYeK BXOAUT 0e10K
1) aktun 2) Muo3un 3) TyOynuH 4) kepaTuH

25. IInmeBapuTeIbHOI BaKyo0JIbI0 B ;KUBOTHOM KJIeTKe Ha3bIBAIOT
1) NTMHOIMTO3HBIN My3bIpEK

2) nuzocomy

3) parocomy

4) cnuBmuecs Garocomy U IM30COMY

5) nepokcucomy

26. @epmenT Kkucaas gpocdaraza xapakTepeH s
1) tu3ocom  2) mepokcucoM  3) THAOTUIa3Mbl  4) MUTOXOHIPUN

27. Eciin Ha 2J1eKTPOHHOIT MUKpogoTOorpadpun KJIETKH BUAHBI MUKPOBOPCHHKH, TO MOKHO
NPEaINoJIOKUTD, YTO OHA

1) BBICTHJIAET WJIH MTOKPBIBACT YTO-TO

2) aKkTUBHO BCacbIBaeT BEIIECTBA

3) mepeHOCHT BEIECTBa Yepe3 LUTOIIa3My

4) cnocoOHa akKTHBHO MEepeMeIaTh BEIECTBAa Ha CBOEH MOBEPXHOCTH
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28. B 30HaX nepBUYHBIX NMepPeTszkeK MUTOTHYECKHUX XPOMOCOM HAXOAATCS
1) Tenomepst

2) SIPBIIIKOBBIE OPraHU3aTOPBI

3) KHHETOXOpHI

4) HYKJICOCOMBI

29. Monbl Kaabuus 1eNOHUPYIOTCS B
1) rmaaxoii OI1IC 2) rpanynspHoi D1IC 3) xomruiekce ['onbaxu
4) nuzocomMax 5) mepokcucomax

30. TesromepsnI 3TO

1) mecta 0OpazoBaHus SAPEIIICK B MHTEpdase

2) MecTa OTXO0X/IeHUS MUKPOTPYyOOUEK BepeTeHa JIeICHHUS

3) MajeHbKHE YYaCTKU XPOMOCOM, OTACICHHbIE BTOPUYHOM MEPETIKKON
4) KOHLIEBbIE YYACTKH ILJICUel XpOMOCOM

31. O0ocob1eHHe JOUePHUX XPOMATH/ APYT OT APYra mNpoucXoIuT B TeYeHue
1) unTepdassl 2) nmpodassl MUTO3a 3) meradazbl MUTO3a

4) anadaspl MUTO3a 5) Tenodazbl MUTO3BI

Bbi0epuTe Tpu NpaBUJIbHBIX 0TBETA U3 MPEAJI0KeHHbIX BApHAHTOB. OTBeT 3anuIInTe B
BH/Ie NI0CJIe10BaTeIbHOCTH HU(p

32. 13 NMPEAJIOKCHHBIX XaPaKTEPUCTUK BblﬁepI/ITe T€, KOTOPbIE OTHOCATCA K IIJIAaCTHAAM

1) Y4acTBYIOT B CHHTE3€ JIUMTUIOB 4) Cocrost U3 2-x MeMOpaH

2) Conmepxar IHK 5) BBIMOTHSIOT TPaHCIIOPTHYIO (PYHKITHIO

3) YuacTByIOT B JOTOCHHTE3E 6) SIBNAIOTCS JHEPreTUYECKUMHU CTAHIMSIMU
KJIETKH

33. UeM m1acTu4ecKuii 00MeH OTJIMYAETCSI OT IHEPreTHYeCKOro:
1) Dueprus 3anacaetcst B Mosiekysiax ATO

2) [IpoucxoauT paciierieHne OpraHMuecKuX BEIIeCTB

3) DOHeprus, 3anacenHas B AT®, pacxomyercs

4) IponyxTsl oomena CO2 u H20

5) opraHUYecKue BEeIIeCTBA CHHTE3UPYIOTCS

6) Obpa3zyrorcs 6enku

34. Ilna3moieMMa NIPUHHUMAET HENMOCPEACTBEHHOE y4acTHe B
1) sx301MTO3E

2) aare3uu

3) OeKOBOM CHHTE3E

4) penenuuu

5) rnukonuse

35. [lna3zmojieMMa NPUHUMAET HENOCPEACTBEHHOE yyacTue B
1) sk3o01MTO3E

2) aare3uu

3) OCIIKOBOM CHHTE3E

4) peuenuun

5) riukonuze
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YcranoBure coorBercTBre. OTBeT 3anMIIUTE B BHAE MOCAEA0BATEIbHOCTH U p.

36. YcTaHOBHTE COOTBETCTBHE MEXKIY INMOC/Ie10BATEIbLHOCTbI0O HyKIeoTH10B B JIHK 1 u-

PHK
[TocnenoBarenbHOCTh HYyKI€OTHI0B JIHK | TlocnenoBaTenbHOCTh HYKIE€OTHI0B H-PHK
A) T-T'-1] 1) V-1I-I'
b) A-T-1] 2) A-11-Y
B) T-1I-I" 3) A-11-T
N A-1I-I’ 4) V-I'-11
J) T-T-A 5) A-T-1]
37. YcTaHOBHTE COOTBETCTBHE MEKAY XapPAKTEPUCTHKAMEU IUIACTHI M BUIOM IJIACTH]I
XapakTepHbIE YePThI ['pynmbel opraan3MoB
A) YuacTBYIOT B pOTOCHHTE3E 1) JlefikorIacThl
b) MHoro B KJIETKax IBETKOB U IJIOJIOB 2) XJ10pOIIacThI

B) Conepxat kpacHble, OPAHIKEBBIC U KEJIThIC TUTMEHTBI 3) XpomoIuiacTel
I') becriiBeTHbIE

J1) OxpaiiieHbl B 3€JICHBIN 1IBET

E) Coneprkatcsi B HEOCBEILIEHHBIX YaCTSIX PACTCHHMA

38. YcTaHoBHTE COOTBETCTBHE MEKAY CTPOeHHeM, (PYHKIIMell OpraHoMI0B H UX BH/IOM

Ctpoenue u GyHKIHH Oprasouibt
A) Copneprxar rpaHsl 1) MuToxoH1pun
b) Conepat KpUcCTBI 2) XJ10poIIacThl

B) YuyBCcTBYIOT B 00pa3oBaHiK KUCIOPOa

') DHepreTuyeckne CTaHIIUU KISTKU

J) OxpariieHsbl B 3€JICHBIN LIBET

E) YuyBcTBYIOT B hoTOCHHTE3E

39. ®parment monekyisl JJHK nmeer cnenyromryro nociaenoBaTeabHOCTb HyKI€OTHIOB:
A-T-A-T'-I-T-T-A-A-II-T"-T"-A-11-T.

VYcTaHoBUTE HYKJIEOTUIHYIO MOCIEN0BaTeNbHOCTh yyacTka U-PHK, koTopast cuntesupyercs Ha
nanHoM ¢parmente JHK.

Bonpochl kK nMcbMeHHOM KOHTPOJILHOM padoTe

1. Ha snexktpoHHON MukpodoTorpadpuu Mexay IByMs IenaTOLUTaMU ONpeeliseTcs
30Ha, OOpa30BaHHas HENPEpPHIBHON LEMNOYKOW TpaHCMEMOpaHHBIX OEJIKOBBIX MOJEKYI,
COEMHAIONIUX IUIa3MaJeMMbl KIETOK. JTa 00JacTh HENpOHMILAeMa JUIs MOJIEKYJ M HOHOB.
HazoBute 1 3apucyiiTe cCXeMaTUYECKN JAHHOE MEXKKIETOUHOE COEAMHEHHUE.

2. OpUTpPOLMTHI KPOBH IOMECTWJIM B THUIOTOHUYECKYIO cpeny. UYTo mnpousoiper c
KJIETKaMU. 3apUCyHTe U OOBSICHUTE 3TO SIBJICHHUE.

3. Ha snextpoHHON MHKpOdoOTOrpaguu CEKpeTOPHBIX KIETOK OKOJIOYIIHOW KeNe3bl
BBISIBIIACTCS OPTAHOUJ, COCTOSAMMUNA u3 5-10 TUIOCKMX NHMCTEpH, WMEIIMUX Ha mepudepuun
paciIMpeHHs] — aMITyJibl, OT KOTOPBIX OTAENSAIOTCS MEJKHUE My3bIpbKH (BE3UKYJbl). Onpenenure
JTAHHBIN OpraHOW/I. 3apUCYHTE CXEMAaTHUYECKH CXEMY CEKPEIMU BEHIECTB U3 KIETOK OKOJIOYIIHON
JKEJIe3bl C Y4aCTHEM TOTO OPraHOU[IA.

4. Uzobpazute cxemy ctpoenuss TPHK. Ormersre antukomon, 3'-konen (CCA), 5'-
koHen, /Jl-nermo, T-nermro, aymnekcHele ywacTku. OtMersre ydactok PHK, x koTopomy
MPUKPETIISAETCS] aMUHOKHCIIOTA.

5. N306pa3ute cxemaTHUeCKH JIBE PSAAOM JIEKAIIUe pacTUTENbHbIE KIeTKU. [lokaxkuTe Ha
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PHUCYHKE MEPBUYHYIO U BTOPUYHYIO 000JI0YKH, CPEAUHHYIO IUIACTUHKY, IPOCTYI0, OKaMIIEHHYIO
Y MOJyOKaMIICHHYIO TIOPY.

6. 300pa3uTte cxeMaTu4ecK CTpOCHHE capkomepa, 0003HaUbTE OCHOBHBIE CTPYKTYPBHI.

7. V300pa3ute cxeMaTU4eCKH IMPUMEPHl KOHTAKTOB MEXIY KJIETKaMH: CLEIUIMBAIOIINMI,
M30JIMPYIOIINI, KOMMYHUKATHBHBIH.

8. CocraBbTe cxemy OuocuHTe3a Oeika, 0003HAUbTE COOTBETCTBYIOLIUE CTPYKTYpPbI U
peareHT.

9. 3apucyiiTe aBe pAIOM JISKAIME pacTUTEIbHbIe KIeTKu. [lokaxkure crpoeHue
IJ1a3MOJIECMBI, CBsI3bIBatOlIUE 3TU KJIeTKU. O003HAUBTE AJIEMEHTHI IJ1a3MOJIECMbl U 000JI04EK
KJIETOK.

10. CocraBbTe cCXE€MY IIEHTPHUOJISPHOTO IIUKJIA.

11. 3apucyiitTe cxeMy MOCTYIUIEHHUS! BELIECTB B KIIETKH IMOCPEICTBOM CIEHU(PUIESCKOTO
SH/IOLUTO3A.

12. 3anummuTe peakiuio odpazoBanus dochonmmnuaa (Hapumep, JumnetnHa). OTMeTbTe
TUAPOPIIBHYIO U TUAPOGOOHYIO YaCTH MOJIEKYJIHI.

13. M300pa3ute y4acTOK MOJIEKYJIbl XUTHHA, BKIIOYUB 4-5 OCTAaTKOB MOHOMEpA.

14. BapucyiiTe cxemy CTpoeHHs] 000JOYKU IpaMOTpULIATENbHBIX OakTepuil. O003HAUbTE
00pa3yrolIue €€ SJIEMEHTHI.

15. 3apucyiiTe cXeMaTHUYeCKH CTPOCHHME JKIyTHKA MPOKAPUOTHUYECKON KIIETKH.
O0603HaubTe A€TaIN CTPOCHUS.

16. CocraBbTe CXE€My LIMKJIA Pa3BUTHUS LIBETKOBOI'O PACTEHUS. Y KaKUTE HA CXEME MECTO
MeWO03a U ero TUIL.

17. M300pa3uTe cXeMaTUYECKH CTPOCHHUE ydacTKa aMUJIONEKTHHA, COCTOSIIEro u3 4-5
OCTaTKOB MOHOMepa. Ha cxeme mMmokaxuTe, Kak OCYIIECTBISIETCS BETBIEHUE Ieneil 3a cuer
obOpazoBanus 1,6 —TJIMKO3UIHBIX CBSI3CH.

18. M300pa3ute cxemy oOpa3oBaHMs TMOJMIICNTHAA, BKIIOYMB B Ienb 3-4 ocTaTka
KOHKPETHBIX aMUHOKUCIOT. OTMEThTE NENTHIHbIE CBS3H.

19. 3apucyiite cxemaTH4eCKH CTPOCHHE KOMMYHUKATHUBHBIX KOHTaKTOB. O003HaubTe
JIeTalli CTPOECHHS.

20. 3apucyiiTe CXEeMaTHYECKH CTPOCHHE IUIa3MAJIEMMbl. YKaXKHUTE OCHOBHBIE
KOMITOHEHTHI.

21. 3anumurte ¢opMyidy MoJeKydbl chuHromuenuHa. OTMmeTbTe THAPOPOOHYIO U
TUAPOPIIBHYIO YaCTH MOJIEKYJIBI.

22. WM3o0pa3ute cxeMmy CTpPOEHHUs OJHOTO W3 HYKJIEOTHJOB, OOO3HAYBTE €ro
COCTaBJISIOLIHE.

23. N3oOpasute cxeMaThyecku OOpa3oBaHUE TMOJMHYKJICOTUIHOM  1emnoyku u3 3-4
HyK1eoTuA0B. OT™MeThTE (hochonurbupHbie CBSA3U, 5S° — U 3" - KOHIIBIL.

24. H300pa3ute CXeMaTUYECKOE CTPOEHUE JKTyTHKA (TMPOMOJBHBI M IMONEpEeYHbIN
cpe3bl), 0003HaYbTE €r0 COCTABIISIOIINE.

25. N306pazute 06pa3oBaHKEe MOJIEKYJIbI LIEJUIIOTI03b], BKIIIOUUB 4-5 0CTaTKOB MOHOMEpA.

26. 3apucyiiTe cxeMy MPOCTOro OMHAPHOTO JIENeHUs OaKTepHaTbHOU KIIETKU.

27. 3apucyiiTe CXeMy MHTO3a T'MIIOTETMUYECKOH KIJIETH, B SIApE KOTOPOM COAEPKUTCS 3
xpomocoMmsl. [loanummre Bce ¢a3bl JesieHns 1 OCHOBHBIE CTPYKTYpbI, H300paKeHHbIE BaMH Ha
PHUCYHKE.

28. 3apucyiite cxemy meitosa (pu 2n= 6). O6o03HaubTe Koaum4decTBO XxpomocoM 1 JIHK B
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KJIETKaX B Kaxa0u (asze.

29. 3apucyiite cxemy Meio3a mnpu 2n=4. Ha pucynke wu3o0pasute sBICHHE
KPOCCHHI'OBEpA 10 OJIHOM Mape rOMOJOTUYHBIX XPOMOCOM.

30. 3apucyiite cxemy MuTO3a 1pu 2n=6. OTMEThTE Ha PUCYHKE MOJOKEHUE XPOMOCOM U
JpyTUe COOBITHS, TPOUCXOAIINE B KaXKIOU (a3e (BepeTeHo AeNeHHs, saepHas 000JI09Ka).

31. CocraBbTe cxeMy LHMKIA Pa3BUTHUS XJIAMUIOMOHa/Abl. OTMEThTE TAIUVIOUAHYIO U
muruioninyto (a3l [lokakute Mecto Meiio3a 1 onpeAenuTe ero THUIl.

32. 3apucyiiTe cxemy wMeHo3a mnpu 2n=4 C KPOCCHHIOBEPOM IO OJHOW Tape
TOMOJIOTHYHBIX XPOMOCOM.

33. 3apucyiite cxemy meio3a npu 2n=4. Ha pucyHke OTMEThTE MOJIOKEHUE XPOMOCOM U
JIPYTHX KIETOYHBIX CTPYKTYP (BEPETCHO JACIEHUs, siiepHast 000JI0YKa) B KaxI0H ¢ase.

34. 3apucyiite cxemy muto3a (ipu 2n = 8). O603HaubTe KoMruecTBO XxpoMocoM u JIHK B
KaKI0W U3 (a3 eeHns U B Pa3HBIX MEepHoIaX HHTEP(a3bl.

35. 3apucyiite cxemy Meio3a pu 2n=6. Ha prcyHKe OTMEThTE SBJICHUE KPOCCHHIOBEpa
M0 OJHOM Mape TOMOJIOTUYHBIX XPOMOCOM.

BOIIPOCHI K OK3AMEHY 11O JUCIUIIJIMHE
«qUTOJIOI'UA U TUCTOJO0I'UsA C OCHOBAMHU SMBPUOJIOT NN

1. Huronorus kak Hayka. MecTO UTOJIOTUH B CHCTEME OMOJIOTHYECKUX HAYyK, €€ CBA3b
¢ npyrumu Haykamu. KiieTka — OTKpbITast )KuBasi CUCTEMA.

2. OOmwmii muaH CTPOCHUS KIETKH. DIeMEHTapHbIe CTPYKTYPhI KIICTKH.

3. buonormyeckas mMeMOpaHa Kak OCHOBa CTpoeHHs KIeTKu. CTpoeHHe, OCHOBHBIC
cBoiictBa u (yHKIHH. [lOHSATHE O KOMIAPTMEHTAIM3ALMU KIETKH M €€ (PYHKIHOHAIHHOE
3HaYCHHE.

4. Kuerounas oOonouka. Bxemnsisi kietouHas (Tuia3marudyeckas) MeMmOpaHa.
CTIpyKTypHO-  XHMHUYECKHE OCOOEHHOCTHU. XapaKTepHCTUKa  HaAMeMOpaHHOTO  CJOs
(rmukokaukca) W moaMeMOpaHHOTO  (KOPTHKalbHOTO)  cios.  Mopdoorudeckas
XapaKTepUCTHKAa W MEXaHW3Mbl OapbepHOIl, pelenTOpHOW | TPAHCHOPTHOW (DYHKIUK.
B3aumocBs3p mmasmaruueckoil MeMOpaHbl Hal- W TOJAMEMOPAHHOTO CJIOEB KJIETOYHOM
000J10uKH B Mporecce (yHKIMOHUPOBaHUA. BHYTpHKIeTOUHBIH MeMOpaHoreHe3, MeMOpaHHBIN
KOHBEHEp B pereHepanmy KJIeToOuHOM 000JI0YKH, €ro CTPYKTYpHOE 00ecrieueHue.

5. TpancnopT BemecTB uepe3 MIa3MAaTUYECKyI0 MeMOpaHy. AKTHUBHBIM U TTaCCHUBHBIN
TpaHcopT. ODHJAOUMTO3 ((parouuTo3, MNHHOLUMUTO3, AaTPOLUUTO3). OK30LMUTO3, 3SKCKPELHS.
TpancuuTos.

6. Crnenmanm3upoBaHHBIE CTPYKTYpPHl  KIETOYHOH  OOOJIOYKH: MHKpPOBOPCHUHKH,
IeTOYHAsl KaeMKa, MUKPOPECHUUYKH, Oa3ajibHble MHBAarvHAIMM, Oa3ajibHasi MCUEPUEHHOCTh. MX
ctpoenue U pynkuuu. CTpoeHue U QyHKIUU NICEBIONOANN U OTPOCTKOB.

7. CTpyKTypHBIE U XUMHYECKHE MEXaHU3Mbl B3auMoJieiicTBus kineTok. Knaccudukanus
MEXKJIETOYHbIX COEAMHEHUN (KOHTAKTOB): IPOCTbIE KOHTAKTBI, COECIUHEHHS THIA 3aMKa,
IUIOTHBIE COEIMHEHHs, JI€CMOCOMBI, IIENEeBUAHbIE KOHTAKThl (HEKCYChl), CHHAINTHYECKUE
coenuHeHus: (cuHarcel). MH(popMannoHHbIE MEXKIETOUHbIE B3auMojaelcTBus. ['ymMopaibHbie
B3aMMOJENCTBYS Uepe3 BHEKIETOUHBIN MaTPUKC U ILIEJIEBbIE KOHTAKTHI.

8. T'mamomnasMa. PU3MKO-XUMHYECKHE CBOWCTBA, XHMHYECKHI COCTaB. YUYacTHE B
KJIETOYHOM MeTabon3Me.

9. Opranemnsl. Onpenencnne, kiaccudukamuu. Opraseiuibl 00IMIEero M CIeNuaTbHOTO
3HaYeHus. MeMOpaHHbIE 1 HEeMeMOpPaHHBIE OPTaHEIJIbI.

10. Dnpormazmarudeckass cetb. CTpoeHWMe W (QYHKIMH IIIEPOXOBATONM W  TIIATKOM
SHJIOMIa3MaTHYecKo ceTh. (OCOOEHHOCTH CTPOEHHMS B 3aBUCHUMOCTH OT  CIEUU(PUKU
METa0O0IMUECKUX MPOLIECCOB B KIIETKE.
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11. IlnactuH4ateii KomIuiekce (koMruiekc ['ompmxu). Ctpoenue u ¢hyHkuuu. Ero posis B
BBITTOJIHEHUH JKEJIC3UCTHIMU KJIETKAMU CEKPETOPHON (YHKIMH, B XMMHUYECKOH Moaudukanuu
HOCTyNarUMX 0el1KoB. 3HaYeHUE BO B3aUMOJCHCTBUN MEMOPAaHHBIX CTPYKTYP.

12. JIuzocomsel. CTpoeHHEe, XUMUYECKUH cOCTaB, QYHKIMH U Kinaccudukanms. Ilonstue o
JM30COMaX, FHA0COMAX, ayToarocoMax u rerepodarocomax.

13. Xnopomnactel, uX MOpPQONOTHS U YIbTPACTpyKTypa. Illurmentel. Marpukc
XJIOPOIUIaCTOB, ero xapakrtepuctuka, Jjokamuszamus JIHK, PHK, pubGocom. @ynknuum
XJIOPOIIJIACTOB. XPOMOIUIACTBI, MX CTPOCHHE, JoKanu3amus W QyHKuuu. JIeHKommacTel, uX
CTpOEHUE U (QYHKIHH.

14. Muroxonnpuu. Ctpoenue, ¢Qynkuuu. I[IpencraBieHue 00 aBTOHOMHOH cuCTeMe
cuHTe3a Oenka. OcOOEHHOCTH MUTOXOHJIPUAIBHOIO amiapara B KJIETKaxX ¢ Pa3InYHbIM YPOBHEM
OMOPHEPreTUYECKUX IPOLEcCOoB. ['MIOTE3bl MPOUCXOXKACHUS M 3BOJIOLUS MUTOXOHIPHUM B
CUCTEME KIJIETKH JyKapHOT.

15. Pubocomebl. CTpoeHme, XUMUYECKH cocTaB, GyHKIuH. [loHsaTue o monucomax. Pomb
CBOOOJHBIX M CBA3aHHBIX C MeMOpaHaMM SHAOILIa3MaTHYECKOW ceTH puOocoM B OMOCHHTE3e
KJICTOYHBIX OEJIKOB.

16. Crpoenne u ¢yHkuuu kinetoyHoro uenrtpa. Llenrpuonu. Ctpoenne u QyHKIUM B
HeJeNsIecs KIIeTKe U IPU MUTO3€.

17. ®ulpusuiapHble CTPYKTYpbl LMTOIUIA3Mbl. LluTtockener. OCHOBHBIE KOMIIOHEHTBI
LUTOCKEJIETA: MUKPOTPYOOUKH, MHUKPOPHIAMEHTBl, TOHOPHUJIAMEHTHl (IIPOMEKYTOUHbBIE
¢duiamenTsl). MIX ctpoeHue, XMMUYECKH COCTaB.

18. Opranemnisl  CHENHMATBHOTO  3HAYEHUS:  MHOQUOPWILIBI,  TOHO(DMIAMEHTHI,
CHUHAIITUYECKUE ITy3bIpbKH, HeWpopuiaMeHTbl, XryTukd. CrpoeHHMe M (QYHKLIHOHAIbHOE
3Hau€HUE B KJIETKaX, BBIMOJIHSIIOUIMX CHEHaTIbHbIE (QYHKIINU.

19. Bxutouenus. Omnpenenenue. Kiaccuduxauus. 3HaueHHE B IKU3HEICATEIbHOCTH
KJIETOK U opranu3Ma. CTpoeHHe U XUMUYECKHUI COCTaB Pa3IN4HbIX BUJIOB BKIIOUCHU.

20. Snpo. Ponb siapa B XpaHeHUHU U Ilepefjaye reHeTHYecKold MH(OpMaIMi U B CUHTE3€e
Oenka. ®opma u komuuectBo saep. [loHsATHE O SAAEPHO-LUTOILUIA3MATUYECKOM OTHOIICHUHU.
OOumii miuaH cTpoeHus HMHTEep(a3HOro sApa: XPOMATHH, SJIPHIIKO, sAepHas 000JI0uKa,
KapuocKelleTa, KapuorasMa (Hykieoruiasma). I3MeHeHUsl CTPYKTYpHI siipa NpU CTapEeHUH U
aronTo3e.

21. Snepunas oOosouka. Ctpoenue u QyHKuH. CTPyKTypHO-(QYHKIIMOHAIBHAS
XapaKTepUCTHKa HapyXKHOM M BHYTpeHHEH MeMOpaH, MEpPUHYKIEapHOTrO IPOCTPAHCTBA,
KOMIUIEKCca Mopbl. B3auMocBsA3b KOMMUYECTBa SACPHBIX MOP U MHTEHCUBHOCTU METab0IMYECKON
AKTUBHOCTH KJIETOK. CBs3b sIEPHOM 00OJIOUYKH € SHAOIUIA3MAaTHYECKOI CeThIO; POJIb HApy>KHOU
MeMOpaHBbl, B IpoLecCe HOBOOOPAa30BaHMsI KIIETOYHBIX MEMOpaH.

22. Kapuomnasma (Hykieoruazma). DuU3MKO-XMMHUYECKHE CBOWCTBA, XUMHUYECKUMH
cocTaB. 3HaYEHUE B JKU3HENEATENbHOCTH siipa. CTpoeHue U QyHKIUU KapHOCKeeTa.

23. XpomatruH. CTpoeHHE M XMMUYECKUH cocTaB. PoJib THCTOHOBBIX M HETHMCTOHOBBIX
0eNKOB B CTPYKTYPH3allMU U B PETYJISILIMM METa0OJIMYECKOW aKTUBHOCTH XpomaTuHa. [Tonstue o
HYKJIEOCOMAX;  MEXaHM3M  KOMIAKTHU3alluM  XpOMaTWHOBBIX  GubOpumi.  Ilonsatue o
JNECIHUPaIN30BaHHOM U CIHMPAIM30BAaHHOM XpOMAaTHHE (PyXpOMAaTHHE, TIeTepOXpOoMaTHHe,
XpOMOCOMax), CTENEeHb WX YYacTHsl B CHHTETMUYECKMX mporeccax. CTpoeHHe XpOMOCOMBI.
ITonoBo¥ XpoMaTHH.

24. SInpbIIKO Kak MPOM3BOJHOE XpoMocoM. IToHsATHE O SIPBIIIKOBOM OpraHU3aTope.
KonnuectBo u pazmep sapbliiek. XUMUYECKHI cOCTaB, CTpoeHHEe, PYHKIMs. XapaKTepUCTHKa
(GUOPHIUTSIPHBIX M TPAaHYJISPHBIX KOMIIOHEHTOB, MX B3aWMOCBS3b C MHTEHCHUBHOCTBIO CHHTE3a
PHK. CtpyxrypHO-(hyHKIIMOHAIbHAS TA0OMIBHOCTh SIIPBIIIKOBOTO arnmapara.

25. B3aumocBs3b (koomeparysi) KJIETOYHBIX CTPYKTYp B HpOIecce KU3HEACSITEIbHOCTH
kieTkd. [loHsiTHE O CTpYKTypHO-(QYHKIMOHANBHBIX amnmaparax kietku (CPAK), ux Buumel u
byHKIHN.
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26. OCHOBHBIE NIPOSIBIECHUS JKU3HEAEATEIbHOCTH KJIETOK. B3aMMOCBS3b KOMIIOHEHTOB
KJIETKH B IIpoIieccax aHabonnsma u katrabonusma. CUHTETHYECKHE MTpoLecchl B kieTke. [lonsTue
0 CEKPETOPHOM LIMKJIE, CTaIMU CEKPETOPHOI'O IIMKJIA, TUIIBI CEKpeLllun. MeXaHNn3Mbl OTJIOLICHUs
Y BBIJIETIEHUSI IPOJIYKTOB B KIIETKE.

27. Peakuus KIeToK Ha BHelIHue Bo3jaedcTBus. Kiaccudukauus u xapakTepucTuka
pasapaxuteneii. CTpyKTypHble © (YHKIMOHAJIbHBIE W3MEHEHHS KJIETOK U  OTAEIbHBIX
KJIETOYHbIX KOMIIOHEHTOB B IpollecCax PEaKTUBHOCTM M ajanTaluu. XapaKkTepUCTUKa
U3MEHEHHUH KJIETKHU IPU OOPaTUMBIX U HEOOPATHUMBIX KIETOUHBIX PEaKIIHIX.

28. ®usmonoruyeckass M penapaTHBHas pereHepanys: CYIHOCTh MU MEXaHHU3MBbI.
BuyTpukierounas perenepanus (3HIOPEIPOIYKIH), 00IIask XapaKTepUCTUKA U OMOJIOTHYECKOe
3HaueHue. Paboyvas u Hepabodas runepTpodus KIETKH.

29. BocmpowusBeseHre KIETOK, THUIBI BOCHpou3BeneHUs (¢ mnponmdeparmeit, 0e3
nposindepanuu), OM0JIOrHYECKOe 3HAYCHHE OCHOBHBIX CIIOCOOOB BOCIIPOM3BEIEHUS KIIETOK.

30. Knerounsrii m mutoTHueckuii mukia. OmpeneneHue NOHATHH. Da3bl KIETOYHOTO
LUKIa JUIsl KJIETOK, COXPAHMBIIUX CIIOCOOHOCTb K JICJIEHUIO, M KJIETOK, YTPaTHBILUX
CIIOCOOHOCTH K JAEJICHUIO.

31. Unrepdaza. CrpykrypHO-GyHKIIMOHATIbHAs XapakTepuctuka kiuetku B Gl
(npecunternueckuit), S (cunrermyeckuii), G2 (MOCTCUHTETUYECKUN) MEPUOABI M TEPHO
PEnpoayKIIHOHHOTO HOKOs (GO). Touka  pecTpUKIUH. TPUTTEPHBIE OenKu.
MopdodyHKImoHaIBHAS XapaKTePUCTHKA pocTa U TUPPEPEHIIIPOBKHI KIIETOK.

32. buonornyeckoe 3HaYeHHE MHUTO3a U ero MexaHu3M. [IpeoOpa3oBaHue CTpyKTypHBIX
KOMITOHCHTOB KJICTKH Ha Pa3IMYHBIX 3Tarax mMuto3a (mpodasa, meradasa, anadasa, tenodasa).
Ponp KJIETOYHOrO LEHTpa B MUTOTHYECKOM JENEHUM KJIETOK. Mop@oiaorus MHUTOTHYECKHX
XpOMOCOM.

33. DugomuTo3, amuto3. Ompenenenue, Ouonornyeckoe 3HayeHue. Ilonarue o
IVIOUAHOCTH  KieTok. llonumionaus, MexaHu3Mbl O0pa30BaHMs MOJMIUIOMIHBIX KIJIETOK
(oHOs IEPHBIX, MHOTOS,IEPHBIX ), PYHKIIMOHAIBHOE 3HAYEHUE 3TOTO SBJICHHUS.

34. Meiio3. Ero Mexanu3M 1 OMOJIOTHYECKOE 3HAUCHUE.

35. MopdodyHkunoHanbHas XapakTepUCTUKa MPOIEccOB pocta U auddHepeHIIMPOBKY,
nepuoja akTUBHOTO (DyHKIIMOHUPOBAHUS, CTAPEHUS U THOETN KJIETOK.

36. I'mGenp knetok. Jlerenepanus, mapaHekpo3, Hekpo3. OnpezeneHre u OUoIOrnYecKoe
3HaueHue. Anonrto3 (IporpaMMUpOBaHHasi THOeNb KieTok). OnpeneneHue U ero OMoJoruueckoe
3HayeHue. CTpyKTYpHO-(pyHKIIMOHAIbHBIE U3MEHEHHUS KJIETKH IIPU arloITo3e.

37. Pazpurne mmromoruu B XIX Beke. OTKpBITHE CTPYKTYPHBIX DJIEMEHTOB KIIETKH.
Co3znanue u pa3BuTHe KieTouHoi Teopuu. Pabotsr A. lllumnepa, P. Anptmana, K. [N'onbku u
Ap.

38. Pazputue nutonorun B XX Beke. JIOCTMIKEHUS SIIEKTPOHHONM MHKPOCKOIHH.
CoBpeMeHHOE COCTOSIHUE KJIETOUHOM Teopuu. I TaBHbIe HaNIpaBIE€HUSI COBPEMEHHOW LIUTOJIOTUH.

39. Mertoab! u3ydyenus kiaetku. CBeToBas MUKpOCKONHUs. TeMHOMOIbHAasE MUKPOCKOITHSI.

40. Tlpwxu3HeHHOE W3y4YeHHEe KIeToK. [Ipmku3HEeHHOe OKpammBaHue, (Ha30BO-
KOHTPAaCTHbIM, WHTep(PEPEHIIMOHHBIN, MOIIPU3AUOHHBIN MHUKpocKonbl. diayopecrieHTHas
Mukpockonus. Kynerypa kiterok. Mukpoxupyprust. @oTo- 1 KHHOChEMKA.

41. N3ydyeHue (GUKCUPOBAHHBIX KJIETOK. DUKcaTOpbl, UX XHUMHYECKHH cOCTaB U
npuMeHeHue. M3rotoBiieHMe BpEMEHHBIX U TOCTOSIHHBIX IpPEenapaToB, OCHOBHBIE BHUJIbI
KpacuTesel ¥ OKpallBaHHUE IIPENapaToB.

42. Metonasl  THCTOXUMHH  (IIUTOXUMHUH).  YIbTpaduoIeTOBass  MHUKPOCKOIIHS.
Llutoporomerpus. ABTopaguorpadus.

43. DnexTpoHHAs MUKPOCKOTIHS. MeTob1 KOHTPAaCTUPOBAHUS KJIETOK.
YasTpaMukporoMus. MeTos 3aMOpakiBaHUSA-CKAJIbIBAHUSL.
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JIucT BHeceHNS H3MEHEeHU
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