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1. Haznavenue ¢goHIa OLlEHOYHBIX CPEACTB

1.1. Hensto cozganust POC nucuurumebl «lluTonorusy SBISETCS yCTaHOBIIEHHE
COOTBETCTBUSI  Y4E€OHBIX JOCTHIKEHUI 3allJJaHUPOBAaHHBIM  pe3ysibTaTaM OOy4YeHHs U
TpeOOBaHUSIM  OCHOBHOW MpodecCHOHABHON  00pa3oBarelnbHOW MporpaMmbl, pabodeit
MPOrpaMMbl TUCIUTUINHBI.

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

— KOHTpOJIb W YINpPaBJICHHE IMPOLECCOM MPUOOPETEHUS] CTYyAECHTaMU HEOOXOIMMBIX
3HAHUH, YMEHHH, HaBBIKOB M YPOBHSA C(HOPMHUPOBAHHOCTH KOMIIETCHIIMH, ONPEIEICHHBIX B
®I'OC BO 1o coOTBETCTBYIOIIEMY HAIIPABJICHUIO IMOJTOTOBKH;

— KOHTPOJIb (C MOMOIIBI0 HAOOpa OLEHOYHBIX CPEJCTB) U YIMpaBICHHE (C MOMOIIBIO
3JIEMEHTOB 00paTHOM CcBs3W) AocTwkeHueM 1enei peanusanuu OITOII, onpeneneHHbIX B BUIE
Habopa o01enpodeccuoOHANBHBIX U MPOPECCUOHANBHBIX KOMIIETEHIUI BBIITYCKHUKOB;

— o0ecrieyeHHME  COOTBETCTBUSA  pPE3yJIbTaTOB  OOydeHUs  3ajadyaM  OyAyuiei
npo(ecCHOHANBHON  JIESTEIbHOCTH Yepe3 COBEPLICHCTBOBAHWE TPAJULMOHHBIX METOJOB
o0OydeHus B 00pa3oBaTeNbHBII Mpolecc Y HUBEPCUTETA.

1.3. ®OC pa3paboTaH Ha OCHOBAHUH HOPMATUBHBIX JIOKYMEHTOB:

- (QemepallbHOTO  TOCYJAapCTBEHHOTO  00pa30BaTENBbHOrO  CTaHAApTa  BBICHIETO
oOpa3oBaHus 1o HampasiieHUt0 noArotoBku 44.03.05 Ilenarormueckoe oOpa3oBaHue (¢ IAByMs
npoUIsiMU MOArOTOBKU) (YPOBEHb OakanaBpuaTa), yTBEPKICHHBIM IIPUKa30M MUHUCTEPCTBOM
oOpa3oBanus u Hayku Poccuiickoii henepanuu ot 22 despans 2018 r. Ne 125;

- oOpasoBarenbHON mporpammel ['eorpadust u Ouonorus, ouHoil (opmbl oOydeHUs
BbICILIEro 00pa3oBaHus 1Mo HanpasieHuto noaroroBku 44.03.05 Ilenarornueckoe odpasoBanue (¢
JIBYMs IPOHIISIMU TTOATOTOBKH )

- TOJOXeHUs 0 (GOpMUPOBAHMU (POHIA OLIEHOUHBIX CPEJICTB ISl TEKYIIEro KOHTPOJISA
yCIIEBaEMOCTH, MPOMEXKYTOUHOM M HUTOrOBOM (rocylapcTBEHHOW MTOrOBOM) aTTeCTaluu
oOyyaromuxcss 1Mo o0pa30BaTENIbHBIM IpOrpaMMaM BBICIIETO 00pa30BaHUs — IporpamMmam
OakanaBpuaTa, IporpaMMaM CIEUHAJIUTETa, MporpaMmaM MarucTpaTyphl, Hporpammam
MOJATOTOBKM  HAy4YHO-NEJAarOrMUecKux KaJpoB B  acOUpaHType — B  (¢eaepatbHOM
rOCyJJapCTBEHHOM  OIO/PKETHOM  00pa30BaTEIbHOM — YUPEXJEHHHM BBICHIErO0 00pa3oBaHUs
«KpacHosipckuii rocynapcTBeHHbIM nenarornyeckuii yHusepcuter um. B.II. ActadneBa»

YTBEPKACHHOTO MpHKka3zoM pexropa Ne 297 () ot 28.04.2018.



2. IlepeyeHb KOMIETEHIUI ¢ yKa3aHuMeM 3TanoB uX (GopMHpPOBaHHMS B Mpolecce

OCBOCHMS TMCIUIIIHHBI

2.1. [lepeyenb komneTeHuid, GopMHUpPyeMbIX B IPoLeCCe OCBOEHUS JUCUMIIMHBI:

e VYK-1 cnoco0OeH oCyIIECTBIATh MOUCK, KPUTHUYECKHH aHaNU3 M CHHTE3 HH(OpMaIuH,
IPUMEHSTHh CUCTEMHBIN TIOJIXOJ] 111 PELIEHUS] IOCTABJICHHBIX 33/]a4;

e [IK-1 cnocobeH ocBauBaTh M HCIIOJIb30BATh TEOPETHUECKHUE 3HAHUS U TMPAKTUUYECKUE
YMEHHS ¥ HaBBIKHU B IIPEIMETHOI 00J1aCTH NPU pelIeHnH NMPpo(hecCHOHAIBHBIX 3a/1a4;

e [IK-3 cniocoGen ¢hopMUpoBaTh pa3BUBAIOIIYI0 00pa30BaTEIbHYIO CPEAY AJI JOCTUKEHUS
JUYHOCTHBIX, MPEIMETHBIX M METaNpeIMETHBIX pPE3YyJIbTaTOB OOYyYEHHUS CpEICTBAMH

ImpenoaaBa€MbIX yLIC6HI)IX peaAMCETOB.



2.2. OueHo4HbIe CpeacTBa

Komnerenuus JIMCUUIUIMHBL, TPAKTUKH, YYacTBYIOLIME B YOPMUPOBAHUM JAHHOM Tun koHTpOIA OneHouHoe
KOMIIETEHIIUU cpeactso/KMM
Howmep dopma
VYK-1 - cnocoben @unoco¢pusa, Texnomorun uudpoBoro obpazoBanus, DopMUPOBAHUE Texkymuit 1 YcTHBIN onpoc
OCYILECTBIIATh MIOUCK, | ECTECTBEHHOHAYYHOH TpaMOTHOCTH, BBenenue B mpodeccuto, AHatomus u KOHTPOJIb 3 Beinonuenue
KPUTHYECKHH aHaM3 | MOp(hoIoTHus pacTeHH, 30010THs O€CII03BOHOYHBIX, LluTOoNOoruss, AHaTOMHs | YCHEBaeMOCTH n1a0opaTOpHBIX
U CUHTE3 u Mopdoorus yenoBeka, Cucrtemaruka pacTeHUH u rpu6oB, MUKpoOHOIOTUs pabor
uHpopManuy, C OCHOBaMU BUpYycosoruu, ['ucTosorust ¢ OCHoBaMu 3MOPUOJIOTHH, 3000TUs 4 Odopmaenue
IPUMEHSATh I03BOHOYHBIX, DU3HON0rUs yeaoBeka U KUBOTHBIX, DU3NOJIOTUs pacTeHuH, aJIbOOMOB
CHUCTEMHBIN OAXOT O6mass  skomorusi, [I'enermka, Teopus  sBomtomnmu, I[IpeamerHo- 5 TectupoBanue
IUIs peLIeHus coJiepkaTesibHasA, Bble3fHas, noseBas (rmo npodumo buonorus), Ouenka 2 [TucbmenHas
MOCTABJICHHBIX 33/1a4 | (QYHKIMOHATBPHOW T'paMOTHOCTH, IloneBast mpakTUKa MO CHCTEMAaTHKE KOHTPOJIbHAS
pactenuid, IloneBas mpakTHKa MO 300J0TMU M 3KO0JOTrHMH, OCHOBBI yueOHOMH pabora
NesTEeNbHOCTH CTyleHTa, HayuHo-uccienoBaTenbckas paboTta (mosrydeHue
NEPBUYHBIX HABBIKOB  HAy4YHO-HCCIENOBaTeNbCKOM  paboTel), OOmee | [IpomexyTouHas 6 DKk3aMeH
3emiieBesieHne, Pusnueckas reorpadus MaTepUKoB U okeaHOB, Dusnueckas aTTecTanus
reorpadpus Poccun, OOmas sKOHOMHYECKass W COLUalbHasg reorpadus,
DKoHOMHYECKass M couuaibHas reorpapus Poccum, OkoHOMHYecKas U
colpajbHas reorpadus Mupa
I1K-1 — cnocoben OO6pa3oBaTenbHble TEXHOJOTMU B Ipolecce o0yueHus Ouosnoruu, Pemenue Texymuit 1 YcTHBIN onpoc
OCBauBaTh U npoecCHOHANBHBIX 3aJad Y4HUTeNnss OHOJOoTuH, AHATOMHUS U MOP(OIOTHUs KOHTPOJIb 3 Brinonnenue
UCII0JIb30BATh pacteHui, 3oosiorusi  Oecro3BOHOYHBIX, LluTonmorus, AHaTOMHS U | YCIIEBAEMOCTH n1abopaTOpHBIX
TEOpEeTUYECKHE Mop¢onorus yenoBeka, CucreMaTuka pacTeHuil u rpu6oB, MukpoOuosaorus ¢ pabor
3HAHUS U OCHOBaMH BHUPYCOJIOTHH, [ HCTOJIOTHSI ¢ OCHOBAMH AMOPHOJIOTHH, 300J0THS 4 Odopmnenue
MPAKTUYECKHE M03BOHOYHBIX, DU3HONOTrHs YeIoBeKa U KUBOTHBIX, DU3NOJIOTUS pacTeHUH, abOOMOB
YMEHUS U HABBIKH B OO0mas JKOJIOTHS, I'enernka, Teopust DBOIIOINH, [IpenmeTHO- 5 TectupoBanue
NpeIMeTHOM 00JacTu | colepkarenbHasi, Bble3qHas, mojeBas (mo mnpodumto buonorus), Onenka 2 [TucbmenHnas
MIPH PEIICHUN GyHKIIMOHATBHOW TpamMoTHOCTH, [loeBas TmpakTHKa TIO CHCTEMAaTHKe KOHTpPOJIbHAs
npodeccuoHambHBIX | pacTeHui, IloneBas mpakTHka MO 300J0THH U 3KONOruu, OCHOBBI yueOHOMH pabota
3a1aqy NesTeNbHOCTH CTyleHTa, HayuyHo-uccienoBaTenbckas paboTta (mosrydeHue
NEPBUYHBIX HABBIKOB HAYYHO-HCCIENOBATENbCKON paboThl), [IpenmerHo- | [IpomexyTouHas 6 OK3aMeH




coJieprKaTeNbHas, Bele3iHas, nosieBas (o npoguiato buonorus), Craxepckast aTTecTauus

npaktuka (mo mpodwmto  buomnorus), Ilpaktuueckas Ouosjorus B

obOpa3zoBanuu, Metoabl opranm3aiun HUP mo Ouonoruu co MIKOJIBHHKAMU,

OcHOBBI yueOHOW JAeATEILHOCTH CTyaeHTa, buoxumus, Kaprorpadus c

ocHoBamu Tomorpaduu, [eomorms, OOmee 3emieBencHue, Duznmueckas

reorpadus MarepukoB u okeaHoB, dusmyeckas reorpadus Poccuu, Obmas

HSKOHOMHUYECKAsi M COIMalbHas reorpadusi, DKOHOMUYECKass U COLMAaIbHas

reorpadus Poccun, JxoHoMuueckast U conuaibHas reorpadus mupa, Teopus

u Mertoguka oOyueHusi reorpaduu, IlomeBas mpaktuka (o mpoduIIO

I'eorpadus), Ouznueckas  reorpadus  Ilpuenuceiickoirt  Cubupwu,

DOkoHOMHYECKass ¥ counmanbHas reorpadus  Enuceiickoit  Cubwupw,

Texnonmoruu oO0yuenuss reorpadhun, [eoypbanuctuka, I[nobanuzanus

MHPOBOI'O XO351MCTBA
I1K-3 - cmocoben [Icuxonorus, IlpakTukyMm 1O BO3pacTHOW M MEAArOTMYECKON ICUXOJIOTHH, Texymmit 1 YcrHblil onpoc
¢dbopmupoBath [lenaroruka, Ilcuxonornueckre OCHOBBI MPO(ECCHOHATBHON NEATEIHHOCTH, KOHTPOJIb 3 Brinonnenue
Pa3BUBAIOIIYIO [leparoruyeckass  AMAarHOCTHKAa  METAaNpeIMETHBIX  OOpa30oBaTENbHBIX | YCHEBAEMOCTHU 1abopaTOPHBIX
00pa3oBaTebHYIO pesynbraToB, llcuxosoro-megarornyeckue TEXHOJOTMM B OOYYEeHUU U pabort
cpeny A pa3BUBaOIIEH AEATENbHOCTH, AHATOMHS U MOP(OIOTUS pacTeHHi, 300J0TUs 4 Odopmnenue
JOCTYDKCHHS O0ecrio3BOHOUHBIX, [luTonorus, Awnaromuss u Mop(oJoTHUs YeTOBEKa, aap00MOB
JUYHOCTHBIX, Cucrematuka pacteHud W rpuboB, MHUKPOOHONOTHS C OCHOBAMH 5 TectupoBanue
MPEAMETHBIX U BUpycojorun, [ucromorus ¢ OCHOBaMH  ASMOpUOJIOTUM,  300JOTHS 2 [TucemenHas
MeTarpeaMETHBIX M03BOHOYHBIX, DU3HOTIOrUs yesoBeKa U KUBOTHBIX, DU3MOIOTHS pacTeHHi, KOHTpPOJIbHAS
pe3yIbTaTOB O6miass  osxosorusa, [l'enernka, Teopus  »Bomtouun, IIpeamerHo- paborta
oOyueHus colep:kaTelbHas, Bble3qHas, moleBas (mo mpodumto buonorus), Ouenka
CpelcTBaMu ¢byHKIMOHAIBHOM TpaMoTHOCTH, IloneBas mpakTuka 1o cucremaruke | [Ipomexyrounas 6 DK3aMeH
MPENo01aBaeMbIX pactenuii, [loneBas mpakThka mo 30070TUHM H dKoyorHH, OCHOBBI y4eOHOMH aTTecTalus

y4eOHBIX MPEIMETOB

NESATeNbHOCTH CTyJeHTa, HayuHo-mccnenoBaTenbckass paboTta (IOJIydeHue
MEPBUYHBIX HABBIKOB HAay4YHO-HCCIIENOBaTeNbCKOM paboThl), Crakepckas
npakTtuka (mo npoduito buosnorus), [lenarornueckas npaktuka (o npopuiro
buonorus), Texnonoruu ¢popmMupoBanus GyHKIIMOHATIBLHONW I'PaMOTHOCTH (IO
npodmio noarotoBku), OueHka (yHKIMOHaIbHON TpamoTHocTH, [loneBas
IIpaKTUKa [0 CUCTEeMaTuke pacTeHuil, IloseBas mpakTWka IO 300JI0TMM U




reorpadusi,

skonorun, OOmiee 3emieBencHue, OOIIas SKOHOMHUYECKAass M COLMaIbHAs
Teopus u wMeronuka oOydeHHs reorpaduu,
oOyuenus reorpaduu, Ilonesas npaktuka (o npoduitio I'eorpadusi)

Texuomornu

3. ®oHJ OLEHOYHBIX CPEJICTB /sl IPOMEKYTOYHOM aTTeCTAllUuN
3.1. ®oH/IbI OLICHOYHBIX CPEACTB BKIIOYAIOT: IK3aAMEH.
3.2. OueHOUHBIE CpeACTBa
3.2.1. OueHOYHOE CPEACTBO PK3AMEH.
Kpurepuu orieHuBaHus 10 OLICHOYHOMY CPEACTBY 6 — IK3aMeH

®opmu

pyemble

KOMIIET
CeHIINHU

IIpoaBUHYTHIN YPOBEHb
copMHPOBAHHOCTH KOMIIETEHIIM A

ba3oBblii ypoBeHb ¢(hOPMHPOBAHHOCTH
KOMIIeTeH I

IloporoBblii ypoBeHb ¢(h)OPMHPOBAHHOCTH
KOMIIeTEeHI M

(87-100 6amnoB)

OTJIIMYHO

(73-86 Gamnnos)
XOPOIIO

(60-72 Gamnna) *
YIOBJIETBOPUTEIHHO

YK-1

JIeMOHCTpPHUpYET BBICOKHH YypOBEHb 3HAHUI
0COOEHHOCTEH CHUCTEMHOTO M KPUTHYECKOTO
MBIIIICHUS, apTyMEHTHPOBAHHO (OPMHUPYET
cOoOCTBEHHOE CyKJIeHUE u OLIEHKY
uHpOpMallMM, NpUHUMAET O0OOCHOBaHHOE
pelieHue.

VYBepeHHO NpUMEHsIEeT Jiorudyeckue (GpopMbl U
MpOLENyphl, CIMOCOOEH K peduieKcuu 10
HOBOAY COOCTBEHHOM u qyKOH
MBICITUTEIBHOH IESTETbHOCTH.

OtnnyHO aHaJTU3UpyeT
uHpOpMallUl C  IEJIbI0
OPOTHBOPEYM M IOHMCKa
CY>KJICHHM.

HCTOYHHMKH
BBIABJICHHUA  UX
AOCTOBCPHBIX

JleMoHCTpHpYET XOpOIIne 3HaHUS
0COOEHHOCTEH CHUCTEMHOTO0 M KPUTHYECKOTO
MBIIICHHS,  BIIOJHE  apryMEHTUPOBAHHO
dbopmupyeT CcOOCTBEHHOE  CYXKIEHHE U
OLIEHKY uHpOopMaIuy, MPUHUMAET
000CHOBaHHOE PEIICHUE.

Xopomo NpUMEHSET JOoruyeckue (Gopmbl U
MpoLeAyphl, CIOCOOEH K pediieKcuu T0
MOBOAY COOCTBEHHOM U qyxKOH
MEBICIIATEIbHON ACATCIIBHOCTH.

Xopo11o aHaJIN3UpPyeT
uHpoOpMallUl C  IEJNbI0

OPOTHBOPEYM M  IOHMCKa
CYXIEHUI

HCTOYHHMKH
BBIAABJICHHUA  UX
AOCTOBCPHBIX

JleMmoHCTpUpYeT OCHOBHBIE 3HaHUE
0COOEHHOCTEH CHUCTEMHOTO M KPUTHYECKOTO
MBIIIJICHHS, HE BIOJHE apryMEHTHPOBAHHO
dbopmupyer COOCTBEHHOE CYXJEHHE U
OLIEHKY uHpopManuu, IPUHUMAET
000CHOBaHHOE peIIeHNE.

JleMOHCTpUpYeT  JOCTaTOYHBIH  YPOBEHBb
3HaHUM CTPYKTYpbl MbIIUICHUSA. VICIIBITBIBAET
3aTpyAHEHUS B OLIEHKE CHOCOOOB JIEHCTBMIA,
IIOHMMAaHUHU II€JIN yqe6H0171 JCATCIIbHOCTH U
OCO3HaHMHU y4yeOHOM 3aaun.
JleMOHCTpHUpYET  JOCTATOYHBIN
yYMEHUMH aHaAJTM3UPOBATh
nHpopMaui C  LENbI0
NPOTHUBOPEYH M  IOHMCKa
CYKJICHHH.

YPOBEHb
UCTOYHUKHU
BEISIBIICHUSI WX

JIOCTOBEPHBIX




IIK-1

OTnmM4HO 3HAET CTPYKTypy, COCTaB H
MUIAKTUYECKUE  CIUHUIBI  TPEAMETHOU
o0acTH (Iperno1aBaeMoro IpeaMera).
[IposiBiisiEeT  BBICOKMM  YpOBEHb  yMEHUU
OCYIIECTBIISITh OTOOp y4eOHOTO COACpIKAHUS
JUI €r0 pealln3aliil B Pa3InYHbIX (opmax
00y4YeHHsI B COOTBETCTBHHM C TPEOOBAHUSIMHU
dIocC 00.

JemoHCTpHpYeT OTJIMYHBIC YMEHUS
pa3pabaTeiBaTh pa3iuydHble (OpPMBI yUEOHBIX
3aHATUH, NPUMEHSITH METOMABI, IMPHEMbl U
TEXHOJIOTUM  OOydeHHus, B TOM 4YHUCIE
UH(POPMALMOHHBIE

Xopouio  3HaeT  CTPYKTypy, COCTaB H
MUIaKTUYECKUE  CIWHUIBI  TPEAMETHOU
obnactu (TIpernoaaBaeMoro mpeaMeTa).
[IposiBiisier  Xopomuid  ypoOBEHb YMEHUU
OCYIIECTBIISITE OTOOp y4eOHOTO COACpIKAHUS
JUI €r0 pealln3aliil B Pa3InyHbIX (opmax
00y4eHUsT B COOTBETCTBHH C TPEOOBAHHSIMHU
dIrocC 00.

JeMmoHcTpHpyeT XOPOILLINE YMEHHUS
pa3pabaTeiBaTh pa3iauydHble POpPMBI yUEOHBIX
3aHATHIA, TPUMEHATH METOJbI, MPHEMBI H
TEXHOJOTMM OO0y4YeHHs, B TOM 4HCIE
MHPOPMAIOHHBIE

Hemmoxo 3Haer cCTpyKTypy, COCTaB U
JTUIAKTUYCCKAE  CIUHUIBI  TPEAMETHOU
o0acTH (IIpero1aBaeMoro npeaMera).
[IposiBisieT AOCTAaTOYHBIA YPOBEHb YMEHHI
OCYIIECTBIISITh OTOOp y4eOHOTO COAEp KaHUS
JUIL €r0 pealu3alliil B Pa3JInYHbIX (opmax
00y4YeHHs B COOTBETCTBHM C TPEOOBAHUSIMHU
d1ocC 00.

HcnpIThIBaeT HEKOTOpBIE 3aTPyAHEHUS B
pazpaboTke pa3nuyHbIX (QopM  y4eOHBIX
3aHATHH, MPUMEHEHUH METOJIOB, MPUEMOB U
TEXHOJOTUI  0oOydeHus, B TOM 4YHUCIE
MHGOPMAIMOHHBIX

I1K-3

YBepeHHO BiaJeeT crocodamMu HHTErpaluu
y4eOHBIX MPEAMETOB [UISl  OpraHW3aIluu
pa3BuBamIIeld  y4eOHOM  JeATeIbHOCTH
(uccnenoBaTeNbCKON, MMPOEKTHOM, TPYIIIOBOM
u J1p.)

bes Ttpyma wucnonb3yer 00pa3oBaTEIbHBII
MOTEHIIUAT COLIMOKYJIBTYPHOMI Cpensl
permoHa B TIpernojaBaHUU (IIpeaMeTra I10
npoduno) B y4yeOHONH U BO BHEYPOUHOM
JIESITSIIBHOCTH

Xopormio BianeeT CHocodbaMu HHTErpanuu
Y4eOHBIX MPEAMETOB JUIS  OpraHU3aIluu
pa3BuBamoIield  y4eOHOM  JIeATeIbHOCTH
(uccnenoBaTeNbCKON, MPOEKTHOM, TPYIIIOBOM
u Jp.)

Xopomio  UCHONB3yeT  00pa3oBaTeIbHBIN
MOTEHIIUAT COLIMOKYJBTYPHOMN Cpenbl
permoHa B TpernojaBaHUU (IIpeaMeTra 110
npoduno) B y4yeOHOH U BO BHEYPOUHOM
JIESITSIIBHOCTH

Ha nocrarounom ypoBHE BiIajieeT criocobaMu
UHTETPAMU  YYEOHBIX  MPEIMETOB IS
OpraHu3aluu pa3BUBarOLLEH y4eOHoU
JeSITeIbHOCTH (MccnenoBaTeNbCKOM,
MIPOEKTHOM, FPYMIIOBOM U JIp.)

WcnpiThIBa€T TPYIHOCTH B UCHOJB30BaHUU
00pa3oBaTeNBLHOTO MoTeHIMana
COLIMOKYJIBTYPHOM  Cpeibl  peruoHa B
IpenojiaBaHuu (mpeamera mo mpouiio) B
y4eOHOM ¥ BO BHEYPOUHOU JESITEIbHOCTH

*Menee 60 0amioB — KOMITETEHIIUS HE chopMUpOBaHa




4. ®oHJ OLIEHOYHBIX CPEACTB VISl TEKYIIero KOHTPOJIA

4.1. PoHABI OLEHOYHBIX CPEACTB BKJIKYAKWT: YCTHBIM ONpPOC, NHCbMEHHAA
KOHTpOJIbHasi ~ paboTa, BBIMOJHEHHWE Ja0OpaTopHBIX paboT, odopmieHHe aabOooMma,
TECTUPOBAHUE.

4.2 Kputepyu OUEeHMBAHHMSI CM. B TEeXHOJIOTMYECKOH KapTe peiliTHHra padouei
NMPOrpaMMbl 1M CUMILTHHBI

4.2.1. Kpurepuu oueHUBAHUS 110 OLIEHOYHOMY cpeacTBY 1 — yCTHBIN onpoc

Kpurepum oueHuBanus KouunyecTBo 02/1510B (BKJIaJ B PETHHT)
I’ paMOTHOE UCIIOJIB30BAHUE TEPMUHOJIIOTUU 2
JIOrM4HOCTH U MOCIIEN0BATENbHOCTh 2
U3JI0KEHMsI MaTepuaa
YMeHHe oTBeuaTh Ha JOMOJHUTEIbHbBIE 1
BOIPOCHI
MaxkcumasbHbIi 6211 5

4.2.2. Kputepuu olleHUBAHMS MO OLEHOYHOMY CPeICTBY 2 — MMCbMEHHAs KOHTPOJIbHAS
pabora (1o 6a3oBoMYy pazneny 2)

Kpurepun oueHuBanus KouaunyecTBo 0a/1510B (BKJIaJ B PETHHT)
I'paMOTHOE UCTIOIB30BAHUE TEPMUHOJIOTHU 5
JIOrM4HOCTH U MOCIIEN0BATENBHOCTh 5
W3JI0KECHMSI MaTepuaia
MaxkcumMaJbHblii 02711 10

4.2.3. Kpurepuum oOuneHUBAHMS II0 OLICHOYHOMY cCpeacTBY 3 — BBIIIOJIHEHUE

1ab0opaTopHbIX paboT

Kpurtepun oueHnBaHus KosinuectBo 60a/1510B (BKJIA/JA B PeiTHHY)
YMeHue paboTatbh ¢ MUKPOCKOIIOM U 5
HACTpauBaTh MUKPOIIpENapaThl
Ymenne popMyIHpoBaTh 1 0O0CHOBHIBATH 5
1eJIb M 3aJ1a4H JIA0OpaTOpHOH paboThI
MaxkcuMaJibHbIii 0aJ11 10

4.2.4. Kpurepum olleHUBAHHUS 110 OLIECHOYHOMY cpeAcTBY 4 — odopMIIeHHE aTb0OMOB

Kpurepun oneHuBanus KosnnuecTBo 0a/110B (BKJIAA B PETHHY)
100 % 3aprcOBaHHBIX MHUKPOIIPEIIapaTOB 10
[IpaBUIBHOCTB 3apUCOBOK 10
KagecTBO prCyHKOB 10
MaxkcumasbHbli 6211 30

4.2.5. Kpurepuu oueHUBAHMS 110 OLEHOYHOMY CPeACTBY 5 — TECTUPOBAaHUE

Kpurtepuu oneHnBanus KosnuecTBo 6a/1510B (BKJIA/A B PeiTHHI)
60—72 % BBINOJIIHECHHBIX 3aJaHUI 24-29
73—86 % BBIITOJIHEHHBIX 3aTaHUNA 30-34
87—-100 % BBIIOJIHEHHLIX 3a0aHUN 35-40
MaxkcuMaJbHbIN 0211 40




5. OueHo4HblIe cpeacTBA (KOHTPOJIbHO-N3MEPUTEIbHbIE MATEPHAJIbI)
TpeHUPOBOYHBIH TECT

1. KiteTouny1o Teopuio chopmMyJIMpoOBaIH:
1) T. UIBann u M. llnedinen  2) I'. Menagens u T. llIsann  3) H. BaBunios u I'. Mennenn

2. XJ10pomJIacT MOKHO y3HATH M0 HATUYHIO B HEM
1) kpucr 2) MOJOCTeH U UCTEPH 3) rpan 4) snpeimiex

3. Kakue opraHoubl KJIeTKH COAEPKAT MOJIEKYJIbI XJIOpoduia
1) pubocombl 2) MIacTUIbI 3) MUTOXOHIPUHI 4) xomruiekc ['onbmxu

4. XJ10ponJiacTbl B paCTUTEJbHOM KJIeTKe BBINOJHAIT QyHKIIUA
1) XpaHeHus HaCIEeICTBEHHOM HHpopMaLuu 2) TpaHCIOpTa OPraHMYECKUX BEIIECTB
3) OKHCIIEHUSsI OPTaHUYECKUX BEILECTB 4) oOpa3oBaHMs OPraHUYECKHUX BEIIECTB

5. CunTe3 Oeika NPOUCXOIUT B
1) anmapare ["onbmxu 2) pubocomax 3) rmaaxoit OI1C 4) nu3ocomax

6. K opranonam nBu:KeHUsI OTHOCHTCS:
1) xJoporuiacTsl 2) pECHUYKH 3) pubocoma  4) sHIOMIA3MAaTHYECKAs CETh

7. ComaTH4ecKHe KIE€TKU B OTJIHYUH OT MOJIOBBIX COAEPIKAT:
1) arutonauetii Habop xpomocom  2) PHK  3) Jlumumonaasiit Habop xpomocom — 4) JIHK

8. Pubocompbl, yyacTByIIHe B CHHTe3€e OJHOI0 M TOrO ke 0esKa, 3aKOAMPOBAHHOIO B H-
PHK - 5310
1) Pu6ocomnr 2) IMoaucomsl 3) lNanozon 4) T-PHK

9. Undopmanms 0 mocjaeI10BATETbHOCTH PACIOJIOKEHUSI AMUHOKHCJIOT B MOJIEKYJIe fenka
nepenucoiBaercs B aape ¢ Mosaekyabl JIHK Ha mosiekyiry
1) ATD 2) p-PHK 3) T-PHK 4) u-PHK

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

11. HykieoTuay A KOMILIEMEHTAPEH HYKJICOTH/
DA 2T 3)I' 4L

12. MaTtpuueii 11 TPAHCISIMAH CJIYKHUT MOJIEKYJIa
1) TPHK 2) AHK 3) pPHK 4) nPHK

13. OxHMM U3 M0JI0KEHUI KJIeTOYHO! TeOpPUU SIBJIsSIETCS CJeayoliee:

1) HoBble keTku 00pa3yroTcs TOIbKO U3 OaKTepHaIbHBIX KIETOK.

2) HoBble keTKu 00pa3yroTcsi TOJIBKO B pE3yJIbTaTe JIEJICHHS UCXOIHBIX KIETOK.
3) Hogsle kieTkn 00pa3yroTcst U3 CTapoi KJIETKU

4) HoBsle kiieTku 00pa3yroTcst Ipy IPOCTOM JIEJIEHUH TOTIOJIaM.

14. Knerounblii opranou, coaepkamui mosaexkyay JTHK
1) pubocoma 2) xJ0poriact 3) KJIIETOYHBIN LIEHTP 4) xommuiekc ['onbmxu



15. JIn3ocombl B KjIeTKe 00pa3yroTcs U3 MeMOpPaHbI
1) sHIOIIIa3MaTUYECKOM CEeTH 2) MUTOXOHIpUI
3) sapa 4) xomruiekca "o mku

16. Ha puGocomax KJIeTKH HAET:
1) doTocunuTe3 2) cuHTEe3 OENKOB 3) cunre3 ATO 4) permukanus JHK

17. Kaky1o ¢pyHKIHIO BHINOJHSET B KJIeTKe KJIeTOYHbIH IEHTP
1) npuHUMaeT yyacTHe B KJIETOUHOM JIeJICHUH

2) sBISETCS XpaHUTENIEM HACIEICTBEHHON HH(pOopMauu

3) oTBeyaeT 3a OMOCHHTE3 OelKa

4) sBisieTcsl IGHTPOM MaTpUYHOTO cHHTEe3a pubocomuoit PHK

18. Kakoii opranoun odecrieunBaeT TPAHCIOPT BellecTB B KJeTKe?
1) xioporiactel  2) MUTOXOHIPHS 3) pubocoma  4) sHIOIUIa3MATHYECKAs CETh

19. IIpokapuoThI — 3TO OPraHU3Mbl, B KOTOPBIX OTCYTCTBYeT
1) uuroruiazma 2) a1po 3) memOpana 4) JHK

20. Kaxoii Tpunier Ha JIHK coorBercTByet Koony YI'Ll na uPHK
)TIL  2)AIr'ty  3) TUI  4) ALT.

21. Yuacrok JJHK, B koTopoM 3akoaupoBaHa uHdopManus 0 NOCJIeI0BATEIbHOCTH
AMMHOKMCJIOT B IEPBUYHOI CTPYKTYpe 0ejika HA3bIBAEeTCsl:
1) ren 2) TpUILIET 3) HyKJICOTH T 4) xpomMocoma

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

23. Kaxoii Tpunietr Ha JIHK coorBercTByeT KOony YI'Ll na nu-PHK?
1) TT'X 2) AT'LL 3) TUr 4) AL

24. B coctaB MUKpPOTPY0O4eK BXOAUT 010K
1) aktun 2) MuozuH 3) TyOynuH 4) KepaTuH

25. IlumeBapuTe/bHOI BaKy0JIbI0 B (KUBOTHOIH KJIETKEe HA3BIBAKOT
1) TUHOLIUTO3HBIN My3BIPEK

2) nuzocomy

3) parocomy

4) cnuBmuecs Garocomy U JIU30COMY

5) nepokcucomy

26. @epmenT Kucaas pocharaza XapaKTepeH JIA
1) mu3ocom  2) mepokcucoM  3) THanoruia3Mbl  4) MUTOXOHIPUH

27. EciiM Ha 2JIEKTPOHHOM MUKPO(poTOorpaduu KjieTKH BUIHbI MUKPOBOPCHHKH, TO MOKHO
NPeaoJI0KUTDb, YTO OHA

1) BbICTUIIAET UITH MIOKPBIBAET YTO-TO

2) aKkTUBHO BCacbIBaeT BEIIECTBA

3) mepeHOCHT BEIECTBA Yepe3 [UTOIIazMy

4) cnocoOHa aKTUBHO MEepeMeIaTh BEIECTBA HA CBOEH MOBEPXHOCTH
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28. B 30HaX NepBUYHBIX NepPeTszKeK MUTOTHYECKUX XPOMOCOM HAXOAATCS
1) Tenomepst

2) SAOpPBIIIKOBBIE OPTaHU3ATOPbI

3) KHHETOXOpHI

4) HYKJICOCOMBI

29. UoHbl KaJbLMS JeNIOHUPYIOTCHA B
1) rmaaxoit OI1IC 2) rpanynsipHoi D1IC 3) xomuiekce [onpmpxu
4) nu3ocomMax 5) mepokcucomax

30. TesromepsnI 3TO

1) mecta oOpa3zoBaHus SAPEIIICK B MHTEpda3e

2) MecTa OTXOXKJEHHUSI MUKPOTPYOOUEK BepeTeHa JIeJICHUs

3) MaJIeHbKHE Yy4aCTKH XpOMOCOM, OT/AEJICHHbIE BTOPUYHON NEPETKKON
4) KOHIIEBbIE YYACTKH IJIeUeii XpoMOCOM

31. O0oco01eHre JOYEPHUX XPOMATH/L APYT OT APYyra MPOMCXOAUT B TeYEHHE
1) unTepdassl 2) mpodassl MUTO32 3) meradazpl MUTO32

4) anadaspl MUTO3a 5) Tenodazbl MEUTO3BI

Bbi0epuTe Tpu NpaBUJIbHBIX 0TBETA U3 NMPEAJI0KeHHbIX BApHAHTOB. OTBeT 3anuIINTe B
BH/Ie NIOC/Ie10BaTeIbHOCTH Hudp

32. 13 NMPEAJIOKCHHBIX XaPaKTEPUCTUK BblﬁepI/ITe T€, KOTOPbIC OTHOCATCA K ILIaCTHUIAM

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

2) Copepxar JIHK 5) BBIMOTHSAIOT TPaHCTIOPTHYIO (DYHKIIUIO

3) YuacTByIOT B )OTOCHHTE3E 6) SIBNAIOTCS JHEPreTUYECKUMHU CTAHIMSIMU
KJIETKU

33. YeM miiacTu4eckuii 00MeH OTJIMYAETCH OT JHEPIreTHYeCKOro:
1) Dueprus 3anacaercst B mosiekysnax ATO

2) IlpoucxoauT pacuienjieHne OpraHnuecKuX BEIIeCTB

3) Dueprus, 3anaceHHas B AT®, pacxogyercs

4) ITponyxTsl o6mMena CO;2 u H20

5) opraHmyecKue BEeUlecTBa CHHTE3UPYIOTCS

6) Obpa3zyrorcst 6enku

34. Ilna3moieMMa NIPUHUMAET HENMOCPEACTBEHHOE y4acTHe B
1) sx301MTO3E

2) aare3uu

3) GeNKOBOM CHHTE3E

4) penenuuu

5) rnukonuse

35. [lna3zmojieMMa NPUHUMAET HENOCPEACTBEHHOE YUYacTHE B
1) sk3o01MTO3E

2) aare3uu

3) OCIIKOBOM CHHTE3E

4) peuenuun

5) riukonuse
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YcranoBure coorBercTBre. OTBeT 3anMIIUTE B BHE MOCAeA0BATEIbHOCTH LU P.

36. YcTaHOBUTE COOTBETCTBHE MEXKAY MOC/IeI0BaTeIbHOCTHIO HyKIeoTua0B B JIHK n u-

PHK
[TocnenoBarenbHOCTh HYKI€OTHI0B JJHK | TlocnegoBaTenbHOCTh HYKI€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 MEKIY XapPAKTEPUCTUKAMH IJIACTHA U BUJIOM ILUIACTH]
XapakTepHbIE YePThI ['pynmbl opraan3MoB
A) YuacTBYIOT B pOTOCHHTE3E 1) JlefikorIacThl
b) MHoro B KJIeTKax BETKOB U IIJIOJIOB 2) XJ10pOIIacThI

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

J1) OxpaiiieHbl B 3€JICHBIN 1IBET

E) ConepskaTtcsi B HEOCBELICHHBIX YaCTsIX PACTeHUU

38. YcTaHOBHTE COOTBETCTBHE MEKIAY CTPpOeHHueM, GyHKIMel OPraHon/10B U UX BUAOM

CtpoeHue u GyHKIHH Opranouisl
A) Copneprxar rpaHsl 1) MuToxoH1pun
b) Conepat KpUcCThI 2) XJI0pOIJIaCThI

B) YuyBcTBYIOT B 00pa3oBaHMM KHCI0pPOa

') DHepreTuyeckne CTaHIIUU KISTKH

J) OxpariieHsbl B 3€JICHBIN LIBET

E) YuyBcTBYIOT B hoTOCHHTE3E

39. dparment monekyisl JJHK nmeer cnenyroinyto nociaenoBareabHOCTb HyKJIEOTHIOB:
A-T-A-T'-LI-T-T'-A-A-LI-I'-I"-A-11-T.

VYcTaHOBUTE HYKJIEOTUIHYIO IOCIIEN0BaTeNbHOCTh yyacTka U-PHK, koTopast cuHTesupyercs Ha
nanHoM ¢parmente JJHK.

Bonpochl kK nMcbMeHHOM KOHTPOJILHOM padoTe

1. Ha snektpoHHON Mukpogortorpadpuu MexAy JByMs renaTOLUUTaMU ONpeelisercs
30Ha, OOpa30BaHHas HENPEepPhIBHON LEMOYKOW TpaHCMEeMOpaHHBIX OEJNKOBBIX MOJIEKYII,
COEMHAIONIUX IUIa3MaJeMMbl KIETOK. JTa 00JacTh HENpOHMILAeMa JUIs MOJIEKYJ M HOHOB.
Ha3oBute u 3apuCylTe CXEMaTHYECKU JaHHOE MEKKIETOYHOE COEIUHEHNUE.

2. DOpUTpPOLMTHI KPOBH IOMECTWJIM B THUIOTOHUYECKYIO cpeay. UTo mpousoilner ¢
KJIETKaMU. 3apuCyHTe U OOBICHUTE 3TO SIBJICHHUE.

3. Ha snextpoHHON MHKpOdoOTOrpaguu CEKpeTOPHBIX KIETOK OKOJIOYIIHOW KeNe3bl
BBISIBIIICTCS OPTaHOU[, COCTOAMMUNA u3 5-10 TUIOCKMX NHUCTEpH, WMEIIMUX Ha mepudepuun
paclIMpeHHs] — aMITyJibl, OT KOTOPBIX OTAENSAIOTCS MEJKHE My3bIpbKH (BE3UKYJbl). Onpenenure
JTAHHBIN OpraHOW/I. 3apUCYHTE CXEMAaTHUYECKH CXEMY CEKPEIMU BEHIECTB U3 KIETOK OKOJIOYIIHON
JKEJIE3bI C Y4aCTUEM HTOI'0 OPraHOU/A.

4. Uzobpazute cxemy crpoenuss TPHK. Ormerste antukomon, 3'-konen (CCA), 5'-
koHen, /Jl-netmo, T-nermro, aymnekcHele ywyacTku. 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 000JI0UYKH, CPEAUHHYIO IIACTUHKY, POCTYIO, OKAaMIIEHHYIO
Y MOJyOKaMIICHHYIO TIOPY.

6. N300pa3ure cxeMaTu4ecku CTpOeHHUE capkoMepa, 0003HaUbTE OCHOBHBIE CTPYKTYPHI.

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

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

9. 3apucyiiTe aBe pPAAOM JISKAIME pacTUTENbHbIE KIeTKU. [lokaxkure crpoeHue
IJ1a3MOJIECMBI, CBsI3bIBatOlIUE 3TU KJIeTKU. O003HAUBTE AJIEMEHTHI IJ1a3MOJIECMbl U 000JI04EK
KJIETOK.

10. CocraBbTe cXeMy IIEHTPHOJSPHOTO IUKJIA.

11. 3apucyiitTe cxemy MOCTYIUICHHSI BEIIECTB B KJIETKU MOCPEACTBOM CHEUU(DUIECKOTO
SH/IOLUTO3A.

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

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

14. 3apucyiite cxemy CTpoeHUsS 000JIOYKH IpaMOTpPUIIATENbHBIX OakTepuii. O003HaubTE
00pa3yrolIue €€ SJIEMEHTHI.

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

16. CocraBbTe CXE€My LIMKJIA PAa3BUTHS LIBETKOBOI'O PACTEHHs. YKaKUTE HAa CXEME MECTO
MeWO03a U ero TUIL.

17. M300pa3uTte cxeMaTUYECKH CTPOCHHE y4YyacTKa aMIJIONEKTHHA, COCTOoALIEero u3 4-5
OCTaTKOB MOHOMepa. Ha cxeme mMmokaxuTe, Kak OCYIIECTBJISETCS BETBJICHHE IeNeil 3a cuer
obOpazoBaHus 1,6 —TJIUKO3HIHBIX CBS3CH.

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

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

20. 3apucyiiTe CXEMaTHYECKH CTPOCHHE IUIa3MAJIEMMbl. YKaXKHUT€ OCHOBHBIE
KOMITOHEHTHI.

21. 3anumurte ¢GopMyildy MoJeKyabl chuHrommenuHa. OTmerbTe TUAPOPOOHYIO U
TUAPOPIIBHYIO YaCTH MOJIEKYJIBI.

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

23. U3zo0pa3zure cxeMaTH4ecKHM OOpa30BaHHWE NOJUHYKJIEOTHIHON 1enodyku u3z 3-4
HyK1eoTuA0B. OT™MeThTE (hochonurbupHbIe CBSI3U, 5" — 1 3" - KOHIIBL.

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

25. N306pazuTe 06pazoBaHKEe MOJIEKYJIBI LIEJUTIOI03b], BKIIIOYUB 4-5 0CTaTKOB MOHOMEpA.

26. 3apucyiiTe cxeMy MPOCTOro OMHAPHOTO JIEIeHUs OaKTepPHaTbHOU KIIETKH.

27. 3apucyiiTe CXeMy MHTO3a T'MIIOTETMUYECKOH KIJIETH, B SIApE KOTOPOM COAEPKUTCS 3
xpomocoMmsl. [loanummre Bce ¢as3pl JesieHns 1 OCHOBHBIE CTPYKTYpPhI, H300pakeHHbIE BAMU Ha
PHUCYHKE.

28. 3apucyiite cxemy meio3a (pu 2n= 6). O603HaubTe Koau4decTBo xpomocom u JIHK B
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KJIETKaX B Kaxa0u (asze.

29. 3apucyiite cxemy Meio3a mnpu 2n=4. Ha pucyHke wu3oOpaszure sBICHUE
KPOCCHHI'OBEpA IO OJIHOM Mape rOMOJIOTUYHBIX XPOMOCOM.

30. 3apucyiite cxemy MUTO3a IpU 2n=6. OTMETHTE HA PUCYHKE MOJIOKEHUE XPOMOCOM U
JIpyTHE COOBITHS, MPOUCXOISIINE B KaXKI01 (paze (BepeTeHo AeneHus, suepHas 000I04Ka).

31. CocraBbTe cxeMy LHMKIA Pa3BUTHUS XJIAMUIOMOHa/Abl. OTMEThTE TAIUVIOUAHYIO U
muruioninyto (a3l [lokaxkute MecTo Meiio3a U onpeaenuTe ero THUIl.

32. 3apucyiiTe cxemy wMeHo3a npu 2n=4 C KPOCCHHIOBEpOM II0 OJIHOW mape
TOMOJIOTHYHBIX XPOMOCOM.

33. 3apucyiite cxemy meio3a npu 2n=4. Ha pucyHke OTMEThTE MOJIOKEHUE XPOMOCOM U
JPYTUX KIETOYHBIX CTPYKTYD (BEpETEHO JIeNeHus, sjiepHas 000I04Ka) B Kax10i dase.

34. 3apucyiite cxemy muto3a (ipu 2n = 8). O603HaubTe KomuecTBO xpomocoMm u JJHK 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 DK3AMEHY 110 JUCHUIIJIMHE
«qUTOJIOI'UA U TUCTOJO0I'UsA C OCHOBAMHU SMBPUOJIOT NN

1. Iluromorus kak Hayka. MecTO IIUTOJIOTUU B CUCTEME OMOJIOTUIECKUX HAYK, €€ CBSI3b
¢ IpyruMu Haykamu. KieTka — OTKpbITast )kHMBas CCTEMa.

2. OOuui miaH CTPOEHUS KIETKH. DJIeMEHTapHbIE CTPYKTYPbI KJIETKH.

3. buonormueckas memOpaHa Kak OCHOBa CTpoeHHs KieTkH. CTpoeHue, OCHOBHBIE
cBoiictBa u (yHKIHH. [lOHSATHE O KOMIAPTMEHTAIM3ALMU KIETKH M €€ (PYHKIHOHAIHHOE
3HaYEHHUe.

4. Knerounas oOonouka. BremHsas kietoyHass —(Iuiasmatuueckas) MeMmOpaHa.
CTpyKTypHO-  XMMHYECKME OCOOCHHOCTH.  XapaKTepUCTHUKAa  HAJAMEMOpPAaHHOIO  ClOs
(rukokanmukca) W moaMeMOpaHHOTO  (KOpTHUKalmpHOro)  ciosi.  Mopdororudeckast
XapakTepUCTHUKa M MEXaHHU3Mbl OapbepHOM, peLeNnTOpHOW W TPAaHCHOPTHOM (QyHKIMIA.
B3aumocBs3p mimasmaruueckoil MeMOpaHbl Hal- W TOJAMEMOPAHHOTO CJIOEB KJIETOYHOM
000J10uKHU B mpolecce GyHKIMOHUPOBaHUSA. BHYTpHKIeTOUHBIIT MeMOpaHoreHe3, MeMOpaHHbBII
KOHBEHEp B pereHepanmy KJIeToOuHOM 000JI0YKH, €ro CTPYKTYpHOE 00ecrieueHue.

5. TpaHcHopT BelIECTB yepe3 IUIa3MaTHYeCKyr0 MeMOpaHy. AKTHUBHBIM M MACCHBHBIN
TpaHCcoOpT. ODHJAOUMTO3 ((GarouuTo3, MHHOLIMTO3, aTPOLUTO3). DK30IUTO3, SKCKpPELus.
TpancuuTos.

6. Choenuanu3upoBaHHBIE CTPYKTYpPhl  KJIETOYHOW  OOOJIOUKH: MHUKPOBOPCUHKH,
IeTOYHAsl KaeMKa, MUKPOPECHUUYKH, Oa3ajibHble MHBAarvHAIMM, Oa3ajibHasi MCUEPUEHHOCTh. MX
ctpoenue U pynkuuu. CtpoeHue u PyHKIUU NCEBAONOANN U OTPOCTKOB.

7. CTIpyKTypHBIE U XUMHUYECKHE MEXaHU3MbI B3auMoJieiicTBUs KieTok. Kiaccudukarus
MEXKJIETOYHbIX COEAMHEHUN (KOHTAKTOB): IPOCTbIE KOHTAKTBI, COECIUHEHHS THIA 3aMKa,
IUIOTHBIE COEIMHEHHs, JI€CMOCOMBI, IIENEeBUAHbIE KOHTAKThl (HEKCYChl), CHHAINTHYECKUE
coenuHeHus (cuHaricel). MH(bOpMalmoHHbIE MEXKJIETOUHbIE B3auMojelcTBUA. ['ymMopanbHble
B3aMMOJEICTBHS Yepe3 BHEKIETOUHBIN MAaTPUKC U IIEJIEBbIE KOHTAKTHI.

8. T'manommaszma. PU3NKO-XMMHYSCKHE CBOMCTBA, XMMHUUYECKHM COCTaB. Y4YacTHE B
KJIETOYHOM MeTabon3Me.

9. Opranemtsl. Onpenenenue, knaccudukanuu. Opradeiisl 00mEero U CrenuaIbHOTO
3HaYeHHs. MeMOpaHHbIE U HEMEMOpaHHbIE OPTraHEeIlIb.

10. Oupomnazmatuueckass cerb. CTpoeHMe W (YHKIMM LIEPOXOBATOM U TJaJKOU
SHJIOMIa3MaTHYecKo ceTh. (OCOOEHHOCTH CTPOEHHMS B 3aBUCHUMOCTH OT  CIEUU(PUKU
METa0O0JIMYECKUX MPOLIECCOB B KIIETKE.
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11. ITnactunvateiii Komiieke (komruiekce ['onbmkn). Ctpoenue u Gpyukuu. Ero posis B
BBITTOJIHEHUH JKEJIC3UCTHIMU KJIETKAMU CEKPETOPHON (YHKIMH, B XMMHUYECKOH Moaudukanuu
HOCTyNarUMX 0el1KoB. 3HaYeHUE BO B3aUMOJCHCTBUN MEMOPAaHHBIX CTPYKTYP.

12. JIuzocomsl. CTpoeHue, XUMUYECKHiA cocTaB, QyHKIUH U Ki1accupukanys. [lonstue o
JM30COMaXx, FHI0COMAX, ayToarocomax u rerepodarocomax.

13. Xnoporutactel, ux Mopdonorus u yibTpacTpykrypa. Ilurmentsl. Marpukc
XJIOPOIUIaCTOB, ero xapakrtepuctuka, Jjokamuszamus JIHK, PHK, pubGocom. @ynknuum
XJIOPOIIJIACTOB. XPOMOIUIACTBI, MX CTPOCHHE, JoKanmu3amus W QyHKuuu. JleHKommacTel, uX
CTpOEHUE U (QYHKIHH.

14. Mutoxouapuu. Crtpoenue, ¢ynkuuu. llpeacraBienue 00 aBTOHOMHOM cCHCTEME
cuHTe3a Oenka. OcOOEHHOCTH MUTOXOHJIPUAIBHOIO amiapara B KJIETKaxX ¢ Pa3InYHbIM YPOBHEM
OMOPHEPreTUUEeCKUX IpoueccoB. ['MIOTE3bl NMPOUCXOXKAECHHUS M 3BOJIOLUS MUTOXOHJPUHA B
cUCTEME KJIETKU DYKapHOT.

15. Pubocomsl. CTpoeHue, XuMuideckuit cocras, Gpynkuuu. [lonstue o mommucomax. Ponb
CBOOOJHBIX M CBA3aHHBIX C MeMOpaHaMM SHAOILIa3MaTHYECKOW ceTH puOocoM B OMOCHHTE3e
KJICTOYHBIX OEJIKOB.

16. Ctpoenune u ¢yHkuuu kietoyHoro nenrpa. Llenrpuonu. Crpoenue u QpyHKIUM B
HeJeNsIeics KIIeTKe U IPU MUTO3€.

17. ®ulOpuiuisgpHble CTPYKTYphbl LUTOIUIa3Mbl. LluTtockener. OCHOBHbIE KOMIIOHEHTBI
LUTOCKEJIETa: MHUKPOTPYOOUKH, MHUKPO(PUIAMEHTBl, TOHO(PHIAMEHTHl (IPOMEKYTOUHbBIE
¢duiamenTsl). MIX ctpoeHue, XMMUYECKH COCTaB.

18. Opranemi sl  CHeMUaNbHOTO  3HAYCHUs:  MHUOGUOPWILIBI,  TOHO(MIAMEHTHI,
CHUHAIITUYECKUE ITy3bIpbKH, HeWpopuiaMeHTbl, XryTukd. CrpoeHHMe M (QYHKLIHOHAIbHOE
3Hau€HUE B KJIETKaX, BBIMOJIHSIIOUIMX CHEHaTIbHbIE (QYHKIINU.

19. Brmouenusi. Omnpenenenne. Knaccudukanus. 3HaueHHE B IKU3HEACATEIBHOCTH
KJIETOK U opranu3Ma. CTpoeHHe U XMMUYECKUI COCTaB Pa3IMYHbIX BUJOB BKIFOUYECHUH.

20. SAnpo. Ponb siapa B XxpaHEeHUH U Nepeade reHeTHYecKord MH(OpMaIuu U B CUHTE3e
Oenka. ®opma u komuuectBo saep. [loHsATHE O SAEPHO-LUTOILUIA3MATUYECKOM OTHOLICHUHU.
OOumii miuaH cTpoeHus HMHTEep(a3HOro sAapa: XPOMATHH, SJIPHIIKO, sAEepHas 000JI0UKa,
KapuocKelleTa, KapuorasMa (Hykieoruiasma). VI3MeHeHUsl CTPYKTYpHBI siipa IpU CTapeHUH U
aronTo3e.

21. Snepunas o6onouka. Ctpoenue u ¢yHKUUA. CTPYKTYpHO-QYHKIHOHATHHAS
XapaKTepUCTHKa HapyXKHOM M BHYTpeHHEHl MeMOpaH, MEepUHYKJIEApHOTO IPOCTPAHCTBA,
KOMIUIEKCa Mopbl. B3auMocBsA3b KOMMUYEeCTBa SAEPHBIX MOP U MHTEHCUBHOCTU METabOIMYeCcKOi
AKTUBHOCTH KJIETOK. CBs3b sJIEpHOM 00OJOUYKH € SHAOIUIA3MAaTHUYECKOM CeThIO; POJIb HAPYKHOM
MeMOpaHBbl, B IIpoLiecce HOBOOOpa30BaHUsI KIETOYHBIX MEMOpaH.

22. Kapuomnasma (Hykieornnasma). DOHU3MKO-XMMHUYECKHE CBOMCTBA, XHMHUYECKUH
cocTaB. 3HaYEHUE B JKU3HENEATENbHOCTH siipa. CTpoeHue U QyHKIUU KapHOCKeeTa.

23. XpomatuH. CTpoeHHE M XUMHUYECKUH COCTaB. POJb T'MCTOHOBBIX M HETMCTOHOBBIX
0eNIKOB B CTPYKTYPH3alLlMU U B PETYJIALINA METa0OINYECKON aKTUBHOCTH XpoMaTtuHa. [lonarue o
HYKJIEOCOMAX;  MEXaHM3M  KOMIIaKTHU3allUM  XpOMaTWHOBBIX  (pubpumn.  Ilonstue o
JNECIHUPaIN30BaHHOM U CIHPAIM30BAHHOM XpOMaTHHE (SyXpOMaTHHE, TIeTepOXpPOMATHHE,
XpOMOCOMax), CTENEeHb MX YYacTHUsl B CHHTETHMUeCKHX mporeccaXx. CTpoeHHE XPOMOCOMBI.
ITonoBo¥ XpoMaTHH.

24. S napbIIKO Kak MPOM3BOAHOE XpoMmocoM. IloHsTHE O AIpBIIIKOBOM OpPraHHU3aTopeE.
KonnuectBo u pazmep sapbliiek. XUMUYECKHI cOCTaB, CTpoeHHEe, PYHKIMs. XapaKTepUCTHKa
(GUOPHIUISIPHBIX M TPaHYJSPHBIX KOMIIOHEHTOB, MX B3aUMOCBSA3b C MHTEHCHBHOCTBIO CHHTE3a
PHK. CtpykrypHO-(pyHKIIMOHAIbHAS Ta0UIBHOCTH SAPBIINIKOBOIO anmapara.

25. B3aumocBs3b (Koomepaiusi) KIETOYHBIX CTPYKTYp B IpoOIecce KHU3HEIEATeTbHOCTH
kieTkd. [loHsiTHe O CcTpYKTypHO-(QYHKIMOHANBHBIX ammaparax kietku (CPAK), ux Buumel u
byHKIHN.
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26. OCHOBHBIE TNPOSIBICHHS KU3HEICATCIBHOCTH KIETOK. B3aMMOCBSA3b KOMIIOHEHTOB
KJIETKH B IIporieccax aHabonmsma u karabonusma. CUHTeTHYECKHE Mpoliecchl B KieTke. [lonsarue
0 CEKpETOPHOM LIMKJIE, CTaJIMA CEKPETOPHOTO LIUKJIA, TUIIBI CEKPELMH. MexXaHU3Mbl OTIOIEHUS
Y BBIJIETIEHUSI IPOJIYKTOB B KIIETKE.

27. Peaknus KJIeTOK Ha BHENIHUE Bo3aecTBusA. Kiaccudukamus W XapakTepucTHKA
pasapaxuteneii. CTpyKTypHble © (YHKIMOHAJIbHBIE W3MEHEHHS KJIETOK U  OTAEIbHBIX
KJIETOYHBIX KOMIIOHEHTOB B IIpOLIECCAaX PEAaKTUBHOCTM M aJanTalud. XapaKTepUCTHKA
U3MEHEHUH KJIETKU IPU 0OpaTUMBIX U HEOOPATUMBIX KJIETOYHBIX PEAKIIMSAX.

28. Qusmonornyeckass M penapaTUBHAas pPEreHEpanus: CYIIHOCTb WM MEXAHHU3MBI.
BuyTpukierounas perenepanus (3HIOPEIPOIYKIHA), 00IIask XapaKTEePUCTUKA U OMOJIOTHYECKOE
3HaueHue. Paboyvas u Hepabodas runepTpodus KIETKH.

29. Bocmnpou3sBenaeHHEe KIETOK, THIIBI BOCHpou3BeneHus (¢ uponudeparueii, 0e3
nposindepanuu), OM0JIOrHYECKOe 3HAUYEHUE OCHOBHBIX CIIOCOOOB BOCIIPOU3BEICHHSI KIIETOK.

30. Knerounsiii u mutoTMueckuil 1uki. OnpeneneHue NOHATHNH. Da3bl KIETOUYHOTO
LUKIAa JUIsl KJIETOK, COXPaHMBILIMX CIIOCOOHOCTb K JEJIEHHIO, M KJIETOK, YTPAaTHUBLIMX
CIIOCOOHOCTH K JAEJICHUIO.

31. Hurepdaza. CrpykrypHO-GyHKIIMOHATIbHAS XapakTepuctuka kietku B Gl
(npecunternueckuit), S (cunrermyeckuii), G2 (MOCTCUHTETUYECKUN) MEPUOABI U TIEPUOL
PENPOAYKIIHOHHOTO IIOKOSI (GO). Touka  pecTpUKLMH. TPUITEPHBIE OenKu.
MopdodyHKImoHaNbHAS XapaKTePUCTHKA pocTa U TU(PHEPEHITMPOBKH KIICTOK.

32. buonorunyeckoe 3HaYeHHE MHUTO3a M ero MexaHus3M. IIpeoOpa3oBaHue cTpyKTypHBIX
KOMITOHCHTOB KJICTKH HA Pa3IMYHBIX dTarax mMuto3a (mpodasa, meradasa, anadasa, tenodasa).
Ponp KJIETOYHOrO LEHTpa B MUTOTHYECKOM JEJICHUM KJIETOK. Mopdosorus MHUTOTHYECKHUX
XpOMOCOM.

33. DupomuTo3, amuto3. Ompenenenue, Ouosnornyeckoe 3HadyeHue. Ilonarue o
WiongHOCTH  KieTok. llonumuionaus, MexaHU3Mbl O0pa30BaHMS MOJMIUIOMJIHBIX KIJIETOK
(oHOs IEPHBIX, MHOTOS,IEPHBIX ), PYHKIIMOHAIBHOE 3HAYEHUE 3TOTO SBJICHHUS.

34. Meiio3. Ero mexanusm u OMOJI0rM4ecKoe 3HaUCHHUE.

35. MopdodyHKImOHaIbHAs XapaKTepUCTUKA MPOLIECCOB pocTa U U (HepeHIUpOBKHY,
nepuoja akTUBHOTO (DYHKIIMOHUPOBAHUS, CTAPEHUSI U THOETH KIIETOK.

36. I'uGenp knerok. Jlerenepanus, mapaHekpos, Hekpo3. OnpezeneHre u OHoIOrnYecKoe
3HaueHue. Anomnro3 (mporpaMMUpoBaHHas ru0esb KieTok). OnpeneneHue U ero OMoI0ruueckoe
3HayeHue. CTpyKTypHO-(QyHKIIMOHAIbHBIE U3MEHEHHUS KJIETKH IIPU arloITo3e.

37. PazButue mutonoruu B XIX Beke. OTKpbITHE CTPYKTYpHBIX 3JEMEHTOB KIIETKH.
Co3znanue u pa3BuTHe KieTouHoi Teopuu. Pabotsr A. Illumnepa, P. Anbt™mana, K. ['onbmku u
Ap.

38. PaszButue nwmrosormn B XX Beke. JOCTMIKEHHUS 3JIEKTPOHHOM MHUKPOCKOIIHH.
CoBpeMeHHOE COCTOSIHUE KJIETOUHOM Teopuu. [ TaBHbIEe HaNpaBIeHUs! COBPEMEHHON IIUTOJIOTHH.

39. Meroab! nzydeHus kiueTku. CBeToBasi MUKpOCKONHs. TeMHONOIbHAsT MUKPOCKOIIHS.

40. IlpwxkuzHeHHOe WU3y4yeHHe KiIeTOK. llpwku3HeHHoe oOKpalinMBaHue, (a3oBo-
KOHTPAaCTHbIM, HWHTep(QEPEHIIMOHHBIN, MOISIPU3AUOHHBIE MHUKpOocKonbl. dayopecrieHTHas
Mukpockonus. Kynerypa kiterok. Mukpoxupyprust. @oTo- 1 KHHOChEMKA.

41. N3ydyeHue GUKCUPOBAHHBIX KJIeTOK. Dukcatopsl, MX XMMHUYECKMHA COCTaB M
npuMeHeHue. M3roToBiieHME BpEMEHHBIX U TOCTOSIHHBIX IIPENapaToB, OCHOBHBIE BHJIbI
KpacuTesel ¥ OKpallBaHHUE IIPENapaToB.

42. Meroasl  TUCTOXUMHUHM  (LIUTOXMMHH).  YiabTpaduoyieToBass  MHUKPOCKOIIHMS.
Llutoporomerpus. ABTopaguorpadus.

43. DneKkTpoHHas MHKPOCKOIIHSL. Meroasl KOHTPACTUPOBAHUS KJIETOK.
YasTpaMukporoMus. MeTos 3aMOpakiBaHUSA-CKAJIbIBAHUS.
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JIucT BHeceHNS H3MEHEeHU
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