N

MUHUCTEPCTBO HAVKH U BBICIIET'O OBPA30OBAHWS POCCUMCKON
OLEJIEPALIMA
MejiepaibHOE 1'0CY/1aPCTBEHHOE aBTOHOMHOE 00pa30BaTe/IbHOC YUPCIHK/ICHHC |
BBICILIEIO 00pa30BaHHs
«/laibHeBOCTOUYHBIH (perepaibHbIH YHHBEPCHTE D

(/IBDY)

IMKOJIA ECTECTBEHHBIX HAVK

«COTJIACOBAHO»

Pykosoamres Ol «buosornsy

Fromuenko HE
(D.H.O. 3as. kad.)
I

3romueHko HE.

NMOUTHCH)

/ 7'”%(1)“.(). pyk. O
((_/‘?_)) B ﬂyfii?ﬂﬁl

PABOYAS ITIPOI'PAMMA YYEBHOM JIMCITATLIMHBI

«IUTOJOI Us1»

Hanpasnenne noaroroskn — 06.03.01 «buostornsy
‘ dopma NOAroTOBKH 04Has

Kype 2. cemectp 3

JeKuMH — 27 yac.

MPAKTHYECKHE (CCMUHAPCKUE ) 3aHATHS — HET

nabopartophble padoTbl - 36 vac.

B TOM uHcie ¢ Henodpzosanuem MAO — niek. 6 / nad. 18 uac.
B TOM 4YMC/IE B AEKTPOHHOM hopme - Her.

BCETO HACOB aV/IMTOPHOMN Harpy3kH — 63 yac.

B TOM 4HcCiIe ¢ uenoinzorannem MAO — 24 yvac.

B TOM YMC/I€ KOHTPOJIMPYEMas CaMOCTOsATE/IbHas paboTa - HeT.
B TOM YHCIIE B JIEKTPOHHOM hopme - HeT.

camocTosTe IbHas pabota — 43 wac.

B TOM UYMCJIE HA MOJATOTOBKY K DK3ameHy — 36 uac.

Kypcoras padora / KypCcoBOH MPOEKT - HET

IK3AMCH — 3 CEMECTp.

3aUET — HET.

PaGouas 1porpaMma cocTar/ieHa B CooTBETCTBHH ¢ TpeboBaHuaMH OOpasoBaTe/IbHONO CTaH/1apTa BbICILIEIO
obpazoBanus JIBDY, yTeep:kieHHoro npukasom pexropa JIBOY or 07.07.2015 Ne 12-13-1282.

PaGouas nporpamma obeyskziena na saceiannn Kadeapobi kierounoii Guomnornu v renervkn HIEH
nporokon Ne 16 or 10.07.2019 r.

Bpwo 3aseytotiiero kadeapoii — 1oteHt H.E. Stomuehko.
Cocrasurem: npod. ATT. Anmcnmos, ouent H.E. 3tomuenko. accuctent A.B. | putteHko.
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Oo6opoTHas cTopoHa THTYJILHOTO Jucta PITY /]

I. PaGouas nmporpaMma nepecMOTpeHAa Ha 3aceJaHUH Kadepbl:
IIpotokon ot « » 20 r. Ne

3aBenyrouuii kadenpoi

(monnuce) (M.0. ®amumnms)

I1. PaGouass nporpamma nepecMoOTpeHa Ha 3acelaHNU Kadeapbl:
IIpotokomn oT « » 20 r. Ne

3aBeayrouuii kadenpoi

(moamuce) (1.0. ®amunust)
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AHHOTauMA K padoyeil mporpaMMe TUCUMILIMHBI

«uroaorus»

Pabouas mnporpamma yueOHON nucuuiuimHbl «LluTosmorus» cocraBieHa B
COOTBETCTBUM C TPEOOBAHUSAMHU OOPA30BATEIBHOIO CTAHIAPTA BBICIIETO OOpa30BaHUs
JAB®Y no nampasiennto «buonorus». ucuunnmnHa npegHasHayeHa CTyIeHTaM 2-TO
Kypca Bcex mpoduield u peanusyercss B paMmkax yueOHoro nukia bl.b — 0a3zoBas

qacCThb.

OO61mast TpyJ1I0€MKOCTh OCBOCHUS JUCIUIUIMHBI COCTABIISIET 3 3a4ETHBIC €AMHUIIBI
(108 yacoB). YueOHBIM IJIAHOM IPETyCMOTPEHBI JIEKITUH (27 4acoB) U 1a00paTopHbIC
paboThl (36 yacoB), camocTosiTeIbHas padoTa (45 yacoB, B TOM YKCJIE HA TOATOTOBKY

K 9Kk3aMeHy 36 4acoB).

[utonorust  sBisieTcss  (QyHAAMEHTATbHOW  OMOJOTMYECKON  JUCHMILUIMHOM.
[lockonbKy KIJI€TKa TMPEACTaBISET COOOM AIEMEHTAPHYIO JKUBYIO CHCTEMY,

(baKTHYeCKH [UTOJOTHS U3y4daeT 0a30BbIe MPUHIIUITHI OPTaHU3AINH KU3HH.

N3yyenne nurTosnorun  cBA3aHO ¢ Apyrumu  gucimniumHamu - OC.
[IpenmecTBytomuye AUCIUIUIMHBL: 00Ias OMOJIOTHSA, 300JI0THsI, OOTaHWKA (pa3/Iesbl
M0 OJHOKJETOYHBIM OpTaHW3MaM), aHaTOMHs uejoBeka. [lapamnensHbie U
MOCJICYIONTUE JUCIMIUIMHBI, YCBOSGHHE KOTOPBIX OIUPACTCS HA IMTOJIOTHIO:
TUCTOJIOTUS, OWOXMMHS UM MOJICKYJIsipHAsE OWOJIOTHs, TEHETHKAa U CEJICKITHS,
bU3MONIOTHS YEeJIOBEKAa W JKUBOTHBIX, MMMYHOJIOTHS, OWOJOTHS Pa3MHOXKEHUS W

pa3BuTHs, Onodu3nKa u Jap.

He.]'lb OCBOCHHUA JUCHUIIJIMHBI «HI/ITOHOFI/IH» - O3HAaKOMHUTHL CTYJACHTA C

OCHOBHBIMH 3aKOHOMCEPHOCTSAMUN CTPOCHUA, (bYHKLII/IOHI/IpOBaHI/ISI " pa3BUTHA KIICTOK.
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3agaum:

- O3HAaKOMMUTD CTYACHTOB OCHOBHBIMH qycpTaMu CTPOCHUA u

KU3HCACATCIIbHOCTH KIICTKHU KAaK SHCMCHTapHOﬁ YKUBOU CHCTCMBbI,

- U3YUUTHb OPraHU3alIUIO0 W IIPUHIUIIBI (bYHKHI/IOHI/IpOBaHI/ISI KIICTOYHOT'O A1pa,

M€eTa00JIMIECKOTO U OHCPIrCTHUICCKOIO aIlrapaTros, OHOpHO-I[BHFaTCHBHOﬁ CHUCTCMBbI U

IIOBCPXHOCTHOTI'O allllapaTa KJICTKHU,

- IIO3HATh MCXAHHU3MbI PCIIPOAYKIHUU KIICTOK, MOp(l)OJIOI’I/II-O N IHKJI XpOMOCOM,

INPUYHUHBI U MEXaHU3MBbI TUQPepeHInaim KIeTOoK;

- BCKPBITH IIPpUYHUHBI H (bOpMBI IIPOABJICHUA PAa3ApPaKUMOCTH, IIATOJIOTHMH H

CMEPTH KJIETOK;

- c(opMyJIMPOBATH COBPEMEHHBIE TTOJIOKEHUSI KJIETOYHOU TEOPUHU.

B pe3ynbrare OCBOEHHS Kypca Yy CTyAeHTa (OpMUPYIOTCS CIEAYIOIINE

obmenpodeccruonanbHbie U MPodecCHOHANTbHBIC KOMIIETEHIHM:

Koa u popmysnposka

9Tanbl Q)opanOBa}mﬂ KOMIICTCHIUHU

KOMIIEeTeHI[UH

0a30Bble  NPUHLUIBI  KJIETOYHOW  OpraHu3aluu

OI1K-5 3HaeT OMOJIOTHYECKUX  OOBEKTOB, OuOopHU3MUECKHuEe U

OMOXMMHUYECKHE OCHOBBI MEMOpPAHHBIX MPOLECCOB U
crocobHoCTh HPUMEHATD MOJIEKYJIIPHBIX MEXAHM3MOB KU3HEIEATEILHOCTH.
3HaHUE TPUHIMIIOB KJIETOYHOU

OpPUEHTHPOBATHCSI B MUKPOCKOITMYECKUX MpenapaTax
OpraHu3aiui  OMOJOTMYECKUX

U 9JIEKTpOHOTpaMMax,  pPa3jin4aTh  OCHOBHbBIE
00BEKTOB, OHODUINYECKHX U

CTPYKTYPHI KJIETOK;
OMOXMMHUYECKUX OCHOB, | VMeer .

NPUMEHSTh 3HAaHUSA O KJIETOYHOW OpraHu3aluH,
MeMOpaHHBIX  TPOIECCOB U

ouopuznueckux M OMOXMMHYECKHX  OCHOBax
MOJIEKYJISIPHBIX ~ MEXaHU3MOB

KHU3HENIEATSTLHOCTH TIPU M3YYCHUHU YaCTHBIX HAyK U
KUZHENEATEIIbHOCTH .

MPOBE/ICHUH HayYHBIX UCCIIEOBAHUI.

Bnaneer | HaBbIKaMu pabOTHI C ONTHYECKUM MUKPOCKOIIOM.
OIIK-7 3Haer CcTpoeHHe W (QYHKIMH XPOMOCOM — T€HETHYECKOTO
CIIOCOOHOCTh MPUMEHSTh anmnapara KJIeTKH
0a30BbIC  MpEJCTaBICHHS 00 VMeer pasnuyarb XPOMOCOMHBIE IJIACTUHKHU Ha
OCHOBHBIX 3aKOHOMEPHOCTSX U MHKpOIIperapaTax
COBPEMEHHBIX  JOCTIIKEHHSIX
Bianeer

T'CHCTUKH u CCJICKIINH, 0

MCTOJaMH MUKPOCKOITUHU NP U3YYCHUU XPOMOCOM
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TCHOMUKE, IIPOTCOMHKE

OIIK-9 3 MEXaHU3MBI penyIIMKanuu XpOMOCOM u

HacT

CHOCOOHOCTD HUCIIOJIBb30BAaTh MHUTOTHYCCKOI'O ACJICHUA KIICTOK

0a30BblE  MPEJCTABICHUS O

3aKOHOMEPHOCTSX Vueer HaxXOoJuTb Ha MHUKpOIIpE€rnaparax MUTOTHYCCKUEC

BOCIIPOU3BEICHUS U KJICTKHU, OIIPEACIIATD (baBI)I MHUTO3a

HHAUBHUAYAJIbHOI'O Pa3BUTHUA

OMOJIOTUYECKHUX 00BEKTOB,

METOIBI TOJTyueHus u paboTer ¢ | Braneer HaBBIKAMHU PaOOTHI C ONTHYECKIM MHUKPOCKOTIOM.

AMOPHUOHATEHBIMU O0BEKTAMHU

ITK-1 3 YCTPOMCTBO M TPHUHIMIIBI PaObOThl ONTHYECKOTO
HacT
MHKPOCKOIIa

CIIOCOOHOCTB JKCIUTYaTHPOBAaTh

COBPEMCHHYIO  alllaparypy H v HACTpPaWBaTh M  OKCIUIyaTHPOBATh  ONTHYECKHM
MECT

o0opyaoBaHue TUIS MHKPOCKOTT

BBITIOJTHCHUA HAay4YHO-

HCCIICO0BATCIIbCKUX IIOJIEBBIX U

nabopaTOpHBIX OWONOrHYecKuXx | Brnageer

pabot

HaBbIKaMH pa60TbI C OIITUYCCKUM MUKPOCKOIIOM.

I[J'ISI (bOpMI/IpOBaHI/ISI BBINICYKA3aHHBIX KOMH@TGHHI/Iﬁ B paMKax AWUCHOUIIIIMHBI

((]_II/ITOJIOFI/ISI» NPUMCHAIOTCA CICAYIOINE METOAbI aKTHBHOIO/ HHTCPAKTUBHOI'0

00y4eHuUs:

JIeK1IMOHHBIE 3aHATHS:

1. JIexus-Bu3yanu3amus;

2. Jlexuusg-0Oecena;

3. Jlekius nipecc-KoH(pEpeHIIHs.

JlabopaTopHblie pabOThl U KOJUIOKBUYMBI:

1. KonokBuyM-ucmyT;

2. KomnoxBuym-mipecc-KoH(pEepeHIHsl.




JAJIbHEBOCTOUHBIN ®EJIEPAJIbHBI YHUBEPCUTET

PaGouasi nporpamMma y4eOHoii qucumnianabl «LHuronorns»

Paspa6oranu: npod. AnricumoB | WneHTH(UKAIMOHHBIA HOMEp: KoHTpOoIbHBIN 3K3eMIUIAp HAXOAUTCS Ha
A1, nonent 3romuenko H.E., PIIVA. ...... (98)-06.03.01-b1.5.11.04-2019 Kadenpe KIeTOYHON OHOIOTHN U TeHETHKU Jluer 6 u3 62
acc. I'punyenko A.B. IIEH

I. CTPYKTYPA U COAEPXKAHUE TEOPETUUYECKOM YACTHU KYPCA

Jlekuuu (27 4)

Tema 1. Benenue. [Ipeamer u Mmetoanl nuurosgoruu (1 4)
[{utonorus - ee 3aja4M U MECTO CPEAU IPYTUX HAYK.

MGTOI[BI 1 MCTOIOOJIOTHA U3YUCHUA KIICTOK.

Tema 2. KiieTka - 3jieMeHTapHas :kuBas cucrema (1 1)
Kierka kak oTKpbITast MeTaboanueckasi CUCTeMa.
XHUMHYECKHAN COCTAB KJIETKHU.
Krnerka kak uHpopMalinoHHas CaMOBOCIIPOU3BOISIIASACS CHCTEMA.
KieTka kak CEeHCOpHO-pEaKTHUBHAS CAaMOPETYJIMPYIOIIAsICS CUCTEMA.
Knerka kak ymopsjgodeHHas CTPyKTypupoBaHHas cuctema. Ilpo- wu

AYKApUOTHBIE KIIETKH.

Tema 3. I'eHeTHUYeCcKHUil aNMapaT KJIETKHA U OPraHU3alus TPAHCKPUIIIIUN

(kyeTouHOe APO) (4 4)

OOmasi xapakTepUCTHKAa TE€HETUYECKOIo ammnapara MOpo- M 3YKapHOTHBIX
kieTok. Pazmep renoma. OOuiee cTtpoeHne U PyHKIMS KIETOUYHOTO siipa.

CocraB ¥ CTpyKTypHasi OpraHu3anus xpomatuHa. Hykieocombl, HyKJIIEOMEpHI,
XPOMOMEPBI, XpOMOHEMA, XpOMaTUAA. DYXPOMATHH U T€TEPOXPOMATHH.

XpOMOCOMHBII HAOOP, KAPUOM U KaPUOTHII.

TpaHckpunIIMOHHAs aKTUBHOCTh XpOMAaTWHA, cUHTe3 M mnpoueccuHr MPHK.
Crnaticunr. Mopdonorudeckoe Boipakenue cuateza MPHK.

Crpykrypa u (yHKIUU sIpbIIIKa, (GOpMUpPOBaHHE PUOOCOM. SIPBIIIKOBBIN
opraHu3arop. YUcio sapeliex.

SAnepHas 0607109Ka, MATPUKC U SIEPHO-IIUTOIIIA3MATUYECKUE OTHOIICHHSI.
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Tema 4. Opranuzanusi JIACTHYECKOr0 MeTa00JIM3Ma B HUTOILIA3MeE

(BakyoJisipHasi cucteMa KjaeTku) (3 1)

OO6mr1ast xapaKTepUCTHUKA CUCTEMBI TUTACTUYECKOTO MEeTa0oIM3Ma.

Pubocombl 1 mepoxoBaThiil (paHyISIPHBINA) SHAOIIA3MATHUYECKUN PETUKYIIYM.
buocunTe3, NpONECCUHT U TpaHCIIOPT OeliKa.

I'mapkuii  (arpaHyisipHBIM)  SHAOIUIA3MATHYECKUM  PETUKYJIYM U €r0
MIPOU3BOJIHbIE. BHOCUHTE3BI, IETOKCUKAIUSA, KOHIIEHTPUPOBAHUE BEILIECTB.

Amnmapar Tonbmxu (TmacTuH4YaThli  KoMmruiekce). Cekperusi, OOHOBJICHHUE
I1a3MajieMMbl, BHYTPUKIIETOUHAS M3OJIAIUS BellecTB. Be3ukynsipHo-MeMOpaHHBIHM
KOHBENEP KIIETKH.

JIn3ocomsl u BHYTPUKIICTOYHOC IMUIICBAPCHUC.

Tema 5. Opranuszanusi JHepreTUHYECKOro MeTadoau3mMa

(MHUTOXOHAPHUM M TLUIACTHBI) (2 4)

buoxumus sneprernyeckoro oomena. Iukn AT®. Xemocunres, GoToCHHTE3,
[JIMKOJIN3, JIbIXaHUE.

Ctpyktypa ¥ (QYHKIIMM  MUTOXOHApU, MexaHu3M cuHTe3a ATO.
[TnazmaniemMa npoKapuor.

Crpykrypa u hyHKIu# miactuj, cuate3 ATO.

[ToryaBTOHOMHOCTh IJIACTUJ, W MHTOXOHJIPUHM, THUIIOTE3a CUMOHOTeHe3a

AYKAPUOTHBIX KIIETOK.

Tema 6. OnopHo-aBUTraTeIbLHAsA ccTeMa (UTOCKeeT) (3 1)
CocraB u 00111ast XapaKTepPUCTUKA OMTOPHO-/IBUTATEILHON CUCTEMBI.
[TpomexxyTouHbIe (hUTaMEHTHI.
MukpodunaMmeHTbl.  AKTHUH-MHO3WHOBBIA  KoMIuiekc.  KopTukambHbie

¢unamenTsl, cTpecc-hpuopULIBI 1 MUOGUOPUILIBIL.
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Mukpotpy6ouku. [{eHTprnonan U KIEeTOYHBIM HEeHTp. TpaHcrnopTHas (QyHKIIUS
MUKpPOTPYOOUEK, IBUTATEIbHbIE O€IKU. PECHUYKU U KTYTUKH.

XKryTtuku 6aKTepHii.

Tema 7. [loBepXHOCTHBIN annapar KIeTKH

(m1a3zmaruyeckasi MeMOpaHa, niazmajaemMma) (4 4)

CoctaB u o0mas XapakTepUCTHKa IOBEPXHOCTHOTO ammapara. MewmOpaHna,
TJIMKOKAQJIMKC, KOPTUKAIBHBIN [TUTOCKEIIET.

baprepHO-TpaHcniopTHas byHKIHS. [TaccuBHBIN 51 AKTUBHBIN
TpaHCMEMOpAaHHBIA  TpaHCHOpT. MeMOpaHHbIA MOTEHIMal, €ro 3HayYeHUeE.
Be3ukysipHbIA TPAHCIIOPT.

PenentopHo-curnaneHass  QyHkuus. CoctaB M MEXaHM3MBbl  JEHCTBUS
MeMOpaHHBIX pPELenTopoB. Penentopel TOPMOHOB M MeAMAaToOpoB. Penenuus B
peaKkIusAX pacro3HaBaHUs U UMMYHUTETA.

A,Z[FG3I/I$I N MCKXKJICTOYHBIC KOHTAKTHI.

Tema 8. Penpoayxkuus kjietok (4 4)

MutoTndeckuil (KI€TOYHBIM) LUK ero perymsius. Ilepuoasl mHTEepdassl,
MUTO3. «KOHTPOIBHBIN MyHKT)» IIUKIIA, BEIXO B AU GHEPEHIIUPOBKY, MOKOH, allOMTO3.
['eHeTHUECKUI KOHTPOJIb I[IUKJIA.

3akonoMepHoctu perumkannu [JHK. TlomykoHcepBaTMBHOCTB, PEIIIMKOHHAS
OpraHu3anys XpOMOCOM, ACHHXPOHHOCTb, pPENApPaTUBHBIA CHUHTE3, pEIUIAKALUs
TEJIOMEPOB.

Kunernueckue MmexaHu3Mbl MUTO3a: poMeTada3Hble U aHapazHble ABUKEHUS
XPOMOCOM, LINTOKUHES.

CpaBHuTENBHAA HUTOJIOTHS MUTO3a. OPTO- U IIJIEBPOMUTO3.

Monudukanmu  MHUTOTHYECKOTO  LHUKIA.  DHIOPEHPOAYKIHS  KJIETOK:

MUTOTUYECKUM 6.]'[01(, 9HAOMMUTO3, SHAOPCAYIIIMKAILIHA. HOHI/IHJ'IOI/II[I/IH H ITIOJINTCHUA.
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Tema 9. Indpdpepenumanus kierok (4 4)

OO6mme moHATHS: KIeTouHas AuddepeHIuanus, TUCTOTEHE3, CTBOJOBBIC
KJIETKH U ux noreHuuu. Kinerounsiii tudpepoH, KIoH, MOMyIsSUs.

Teopus nuddepennmanbHOM SKCIPECCHH TEHOB.

WuaykTopsl M perynsaropsl aud@epeHuuanuu  KIETOK. OMOpHUOHaJIbHAS
JeTepMUHAIMS, SMOpPUOHAIbHAS UHAYKIIMS, HEHPO-ryMopasbHash peryJisiiusl.

Mexanusmbl Tud@epeHnnanbHol dKcnpeccud reHoB. llpsamas u Henpsimas

peryjrinusg SKCIIpCCCUU I'CHOB. AHBTepHaTHBHBIﬁ CILJIaMICHHT.

Tema 10. Knerounast Teopus (1 1)
Hcropus co3nanus KIETOYHON TEOPHH.
CoBpeMeHHOE COCTOSIHUE KIIETOYHON TEOPUH, €€ MOCTYIaThI.
3HaueHUE KIETOYHOM Teopuu mJisi oOmiedt Ouonoruu, €€ YacTHBIX HayK,
OMOMEINIIMHLI 1 OMOTEXHOJIOTHH.
Jlekuus npecc-KoH(pepeHuus
B3auMoCBsI3b KJIETOYHBIX CTPYKTYP U MPOLIECCOB.

OT KJIETOK K TKaHAM, OT OUTOJOI'MU K T'MCTOJIOI'NH, (I)I/ISI/IOJ'IOFI/II/I, 3M6pI/IOJ'IOFHH.

II. CTPYKTYPA U COAEP)KAHUE IPAKTUYECKOMN YACTHU KYPCA
JlaGopaTopHblie padoThl M KOJLIOKBUYMBI (36 1)

JlaGopaTopnasi padora Ne 1. CeroBast Mukpockonusi. O6mast mopgosiorus
KJIeTKH (2 4)
1) CBeTOMUKpOCKONIMYECKAs! TEXHUKA,;

2) O61ras MopdoJIOTHsI paCTUTEILHON KIIETKH;
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3) O6uias Mmopdosorust KUBOTHOU KIIETKU;

4) I'nCTOXUMHUYECKHE OKPACKH.

JlabopaTopHasi padora Ne 2. JjIeKTPOHHAA MUKPOCKONUA. YJIbTPACTPYKTYpa

KJIeTKH (2 4)

1) [IpuHuMnuanbHas cxema yCTpONCTBA JIEKTPOHHBIX MUKPOCKOIIOB;

2) Tunbl 2JIEKTPOHHBIX MUKPOCKOIIOB;

3) MeTouKu NpUroTOBJIEHUS MIPENApaToOB IS JIEKTPOHHON MUKPOCKOIHH;
4) Y abTpacTpyKTypa KIETKH;

5) Enunuiibl u3MepeHust 1 Macitad B MUKPOCKOTIUH.

JlabopaTopHuasi padora Ne 3. CTpyKTypa XpOMaTHHA U XPOMOCOM (2 1)
1) O6mast mopdoiorus siapa;
2) YapTpacTpyKTypa s1pa;

3) XpOMOCOMHBIH IIUKJ B MeH03e.

JlaGopaTopHnasi padora Ne 4. Uurepdasnoe siapo. Tpanckpunuus (2 1)
1) O6uras Mmopdomnorus sapsbIIIKa;
2) Cunres u npoueccudr pPHK. YnbTpactpykrypa snpseiiika;

3) ABTopaauorpadus u ee UCIOIb30BaHNUE TTPH U3YYCHUH CUHTE30B.

KosnoxkBuym n tecrupoBanue Ne 1. CTpykrypa v pyHKIIMU KJIETOYHOTO0 siApa (2

1)

JlaGoparopnasi padora Ne 5. Meraboauveckuid annapar uuromiasmbl: JIIP,
annapart I'oabxxu (2 4)
1) Opracromnazma (ISP, Turpon1) HEPBHBIX KJIETOK CHMHHOTO MO3Ta;

2) AnnapaT FOHB,Z[}I(I/I B HCPBHBIX KJICTKAX CIIMHAJIbHBIX I'AHTJIUCB,
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3) Vubrpactpykrypa LHIDP u anmapara I'onbmxu.

JlaGopaTtopuass paGora Ne 6. Meraboanyecknidi anmapar NIHUTOIIA3MBI,
CeKpeums, JJU30COMbI (2 4)

1) Mopdosnorus animHapHBIX KJIETOK MOKETYTOUHOM JKeIe3bl;

2) YapTpacTpyKTypa allMHAPHOMN KJIETKU MOKETYI0YHON KeJe3bl;

3) Mopdosorust 00KaTOBUAHBIX KJIECTOK KUIIEYHUKA;

4) YbTpacTpyKTypa O0KaJTOBUIHON CIU3UCTOM KIETKH;

5) Mopdonorus daromnuTos;

6) Cxema BHYTPHUKIJIICTOYHOI'O IMUIICBAPCHUA 110 JAHHBIM 3JICKTPOHHO-

MHKPOCKOITMYECKUX UCCIIETOBAHUM.

KosnokBuym u TecrupoBanue Ne 2. Opranusanus JIacTHYECKOro

MeTaboau3Ma (2 4)

JlaGoparopHasi padora Ne 7. OpraHusanusi JHepreTu4eckoro meradoamnszma (2 4)
1) O6mas MmopdoIoTHsi MUTOXOHIPHUIA;
2) YIbTpacTpyKTypa MUTOXOHIPUH;

3) YabTpacTpyKTypa XJIOPOILIacTa.

KouniokBuym u tectupoBanue Ne 3. buoxuMuvyeckne 0OCHOBbI U OPTraHU3ALUA

JHEPreTu4ecKoro Meradoausma (2 4)

JlaGoparTopHasi padora Ne 8. OnopHo-ABUraTe/ibHbIN annapar (2 4)
1) O6mast MmopdoJIorus MONEePESIYHONOIOCATOTO MBIIIIEYHOTO BOJIOKHA;
2) YapTpacTpykTypa MHUODUOPpHUILI;
3) O6mas MophonoTHs KHHOLUIIHIA;

4) YnpTpacTpyKTypa pEeCHUYEK U KIYTUKOB.
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JlaGopaTopHasi pabora Ne 9. [IoBepXHOCTHBIN annmapar KJIeTKHU (2 1)
1) IlleTounas kaiiMa KJIETOK KUILIEYHOTO SIUTEIIHS;
2) YapTpacTpyKTypa MUKPOBOPCUHOK;
3) O6mas Mmophonorus U yIbTPACTPYKTYpa MEKKIETOUHBIX KOHTAKTOB;

4) Knaccudukaiusi MEXKJIETOYHBIX KOHTAKTOB.

KosiokBuym u tectupoBanue Ne 4. OnopHo-IBUraTe/ibHbIN U MOBEPXHOCTHBIN

anmnapartbl KJIeTKH (2 1)

JlaGoparopHasi pabora Ne 10. Penmpoaykuusi KjieTok: MuTO3 (2 1)
1) Muto3 pacTUTENIbHON KIIETKH;
2) MuTo03 *KUBOTHOM KJIETKU;

3) MuroTudeckuii anmapar.

JlaGoparopHasi padora Ne 11. Penpoaykuusi KJIeTOK: JHAOPenpoaAyKuus (2 1)
1) DH1OMHUTO3 B KJIETKaX pa3HbIX TUIIOB;

2) IlonuTeHHbIE XPOMOCOMBI.

KostokBuym u tectupoBanue Ne S. Penpoaykuus u nudgepenunposka

KJIETOK (2 1)

KosnokBuym-aucmyt Ne 6 (2 1)

[ToueMy KkJIeTKa CUMTAETCA DIIEMEHTAPHOU KUBOW CUCTEMOM ?

KounokBuym-npecc-kongepenuus Ne 7 (2 4)
Wroru pentunra.

Bomnpoce! 1 0TBETHI 3K3aMeEHa.
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III. YHEBHO-METONYECKOE OBECIIEYEHHE
CAMOCTOSATEJIBHOM PABOTbBI OBYUAIOIIIUXCS

YueOHo-MeToAnYecKoe 00eCIeYeHne CaMOCTOSITEIBbHON paboThl 00yJarOIIUXCS
no auciurune «Luronorus» npencrasieHo B [Ipunoxkenun 1 u BKItoyaeT B ceos:

- TUIaH-TpadUK BBITOIHEHUS CAaMOCTOSITEIBHON pabOThI MO NUCIUIUIMHE, B TOM
YHUCJIE TPUMEPHBIE HOPMBI BPEMEHHU HA BBIMIOJIHEHUE 10 KAXKIOMY 3aJaHUIO;

- XapakTEepUCTHKA 3aJaHui Uil CaMOCTOSITENbHOW pPabOThl CTYAEHTOB U
METOAUYECKUE PEKOMEHIAIMH 110 UX BBINIOJIHEHHIO;

- TpeOOBaHUS K MPEJICTABICHUIO U 0(DOPMIICHUIO PE3YJIbTATOB CAMOCTOSATEIbHON

paboThI;

- KPUTCPHUHU OLICHKHU BBIITOJITHCHUA CaMOCTOSITEJIbHOM pa6OTI)I.

IV. KOHTPOJIb JOCTUXEHUS IIEJEA KYPCA
JIns1 KOHTPOJISt UCTIONIB3YIOTCS CIEAYIOIINE OLIEHOUHbBIE CPEICTBRA:
YO-1 —uaauBnayaabpHOe coOece0BaHNEe, B OCHOBHOM Ha DK3aMEHE;
YO-2 — KOJJIOKBUYM — Y4eOHOE 3aHSITHE B BUJIE KOJUIEKTUBHOTO COOECEI0BaHUS;
[1P-1 — mucbMeHHBIN (MM KOMITBIOTEPHBIN) TECT;

[1P-6 — naGopaTopnas pabora.

Ne | KonTposimpyembie MOTyIH O1ieHOYHBIE CPEJICTBA -
1/ /pa3nensl / TeMbI Konpl 1 3Tansl HalIMEHOBaHHE
II JIACITUILTHHBI (dbopMUpOBaHUS TEKYIIMHA | TPOMEXKYTOUHAS
KOMIIETECHIIU I KOHTPOJIb aTTeCTaIMs
1 | Tema 1. Benenue. OIIK-5 | 3nanue I1P-6 YO-1
IIpenmer u meToABI OIIK-7 | Ymenue
LIUTOJIOTHH Bnanenue
OIIK-9 | 3nanue I1P-6 VO-1
I1K-1 VYMmenune
Bnanenune
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PIIVA. ...... (98)-06.03.01-b1.5.11.04-2019
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Kadenpe KIeTOYHON OHOIOTHN U TeHETHKU
IEH

Jluct 14 u3 62

2 | Tema 2. Knerka - OIIK-5 | 3nanue I1P-6 YO-1
3JIEMEHTapHas KuBas OIIK-7 | YMeHue
cucreMa Bnanenue
OIIK-9 | 3nanue I1P-6 YO-1
IK-1 YmeHue
Bnanenue
3 | Tema 3. I'eneTudeckuit OIIK-5 | 3nanue YO-2 YO-1
arnmapar KJIeTKH 1 OIIK-7 | YMeHue ITP-1
OpraHu3arus Bnanenue I1P-6
TPaHCKPUIILIUU OIIK-9 | 3nanue [1P-6 YO-1
(uaTEepdazHoe Aapo) ITK-1 YMenue
Bnanenue
4 | Tema 4. Opranuzauus OIIK-5 | 3nanue YO-2 YO-1
TUTACTUYECKOrO OIIK-7 | YMeHue ITP-1
Mmeradoiim3Ma B Bnanenue T1P-6
nuTorazMe (BakyossipHas | OIIK-9 | 3uanue YVO-2 YO-1
cUCTEeMa KIICTKH ) ITK-1 Ymenue I1P-6
Bnanenue
5 | Tema 5. Opranuszanus OIIK-5 | 3nanue YO-2 VO-1
SHEPreTUYECKOTO OIIK-7 | Ymenue ITP-1
MeTabor3ma Brnanenue I1P-6
(MUTOXOHAPUU U OIIK-9 | 3nanue YO-2 YO-1
TIJIACTHIBI) ITK-1 Ymenue I1P-6
Bnanenue
6 | Tema 6. OnopHo- OIIK-5 | 3nanue YO-2 YO-1
JBUTraTeJIbHAas cucTeMa OIIK-7 | YMmenue I1P-1
(uMTOCKENeT) Bnanenue [1P-6
OIIK-9 | 3nanue YO-2 YO-1
ITK-1 Ymenue I1P-6
Bmanenne
7 | Tema 7. IToBepxnoctHbit | OIIK-5 | 3Hanue YO-2 YO-1
arnmnapar KjieTKu OIIK-7 | Ymenue [1P-1
(mmazMartudeckas Bnanenue [1P-6
MeMOpaHa, minasmaiemma) | OIIK-9 | 3nanue YO-2 YO-1
ITK-1 Ymenue I1P-6
Bmanenne
8 | Tema 8. Penponykuus OIIK-5 | 3nanue YO-2 YO-1
KJIETOK OIIK-7 | YMenue I1P-1
Brnanenue I1P-6
OIIK-9 | 3nanue YO-2 VO-1
ITK-1 Ymenue I1P-6
Brnanenue
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9 | Tema 9. luddepentmanus | OIIK-5 | 3nanue YO-2 YO-1
KJICTOK OIIK-7 | YMenue I1P-1
Bnanenue
OIIK-9 | 3nanue YO-2 YO-1
IIK-1 YMmenue
Brnanenue
10 | Tema 10. PeakTuBHOCTB, OIIK-5 | 3nanue VO-2 VO-1
MaTOJIOTHUS U CMEPTh OIIK-7 | YMeHue ITP-1
KJIETOK Bnanenue
OIIK-9 | 3nanue YO-2 YO-1
IIK-1 YMmenue
Brnanenue
11 | Tema 11. Knnerounas OIIK-5 | 3nanue YO-2 VO-1
Teopus OIIK-7 | Ymenue
Bnanenue
OIIK-9 | 3nanue YO-2 YO-1
IIK-1 YMmenue
Brnanenue

KOHTpOJIBHBIE M METOAMYECKHE MAaTEPHAIIBI, @ TAKKE KPUTEPHUH U ITOKA3ATENH,
HEO0OXOAMMBIE ISl OEHKH 3HAaHUM, YMEHHI, HABBIKOB M XapaKTEPU3YIOLIUE ITaIlbI
(dbopMHpOBaHUS KOMIIETEHIIMI B POLECCE OCBOCHUS 00pa30BaTENbHOM MPOTrPaMMBlI,

npeacrasiieHsl B [Ipunoxenuu 2.

V. CIUCOK YYEBHOM JIUTEPATYPBI U
NHOOPMALMOHHOE OBECIIEHEHHUE JUCIHUIIJIMHBI

OcHoBHas JMTEpaTrypa

1. Ams6epte b., JIxxoncon A., JIptouc [1. u ap. MonexynsipHast OM0I0THS KIETKH.
T. II. MockBa-Mxesck, 2013. I'm. 17. Knerounsri muka. C. 1620-1706.
http://lib.dvfu.ru:8080/1lib/item?id=chamo:772794 &theme=FEFU

2. AnucumoB A.Il. Penpoaykuuss u guddepeHurpoBKa KIETOK: O0a30BBbIi
ypoBenb. BrnaguBoctok: Kadenpa knerounoit 6uonorun u renetuku J[BOY,

2018 (251eKTpOHHBIN pecypc).
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3. AnucumoBa A.A., Kaperun [O.A., AnuncumoB A.Il. bBuonorusi KjieTku c¢

OCHOBaMU AMOPHOJIOTUH M TUCTOJOTHM. BramuBocTok: m3n-Bo [laapHEBOCT.
VH-TA, 20009. 220 C.
http://lib.dvfu.ru:8080/lib/item?1d=chamo:28644 1 &theme=FEFU

. AaucumoB A.Il. Iuronmorusa. KoHcnekT-nmpe3eHTanusi JEKIMOHHOIO Kypca.

BnaguBocTOK: HU3J-BO JIBOY, 2017.
https://www.dvfu.ru/upload/medialibrary/026/AHUCHUMOB_[lurtonorus.pdf

. Bacunbe 1O.I'., Tpommn E.N., Arnmos B.B. lluromorus, rucroiorus,

samoOpuonorus. C-I16: «Jlanb», 2009. 576 c.

. Bepemaruna B. A. OcHOBBI 00111€# IUTOJIOTHH : yueOHOE MOCOOUe /1JI BY30B.

Mockaa: Axanemus , 2009. 172 C.
http://lib.dvfu.ru:8080/1ib/item?1d=chamo:290938 &theme=FEFU

. I'mctonorusi, 1murTosnorus, »MOpuosiorus: ariac: ydeOHoe mocobue / B.JL.

beikoB, C.M. Kmxkannesa. — M.:. I'DOTAP-Menua, 2012. — 293 c.
http://lib.dvfu.ru:8080/lib/item?1d=chamo:695364 &theme=FEFU

. I'ucronorusi, smOpuonorus, murtosorust / [log pen. KO.M. AdanacweBa, H.A.

Opunoii, b.B. Anemuna. - M.: I'D0TAP-Meauna, 2013. — 798 c. http://srv-
vtls-01.dvfu.ru:8080/lib/item?id=chamo:695450&theme=FEFU

3umatkuH, C. M. I'mctomorusi, mMUTOJOTUS U SMOPHOTOTHSA [DIEKTPOHHBIH
pecypc] : yuebHoe mocobme / C. M. 3uMarkuH. — DJIEKTPOH. TEKCTOBBIC
naHHble. — MuHCK : Bemmsiimas mkona, 2013. — 229 ¢. — 978-985-06-2224-
2. — Pexum noctyna: http:// www.iprbookshop.ru/20210.html

10.Knetku mo Jletouny/ Kaccumepuc u np.; mep. 2-ro anri. Mza. — M.:

JlaGoparopus 3nanui, 2016. — 1056 c. Y. 5. JleneHue KIeTOK, almonToO3 U pak.

C. 640-791.

11.Yennor 1O.C. Bsenenue B KIETOYHYHO OWOJOTUIO : Y4YEOHUK JJIS

YHUBEPCUTETOB MO Ouonorunueckum crnenuanbHocTsM / FO. C. Yennos. -
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MockBa AnbsHC, 2015. — 494 C.

http://lib.dvfu.ru:8080/lib/item?1d=chamo:776847 &theme=FEFU

12.YennoB FO.C. IluTosorust ¢ sneMeHTaMu LEIUTIONISIpHON naTtosioruu. M: U3n-

Bo «Men. undopmail. areHTcTBOY, 2010. 368 C.

JlonoJiHMTeIbHASA JIUTEepaTypa
beikoB B.JI. Ilutomorms wu oOmas rtuctosorus. @OyHKIMOHAIbHAS
MopdoJiorust k1eTok u Tkaneit yenoseka. C-116: COTHUC, 1999. 520 c.
Hepsioun JI. I'. DyHkiumoHanbHass Mop(dOIOTHsS KIETKU [DICKTPOHHBIN
pecypc] ; y4ueOHOe nocooue. Mockaa, 2011.
http://lib.dvfu.ru:8080/lib/item?id=chamo:403149 &theme=FEFU

3aBap3uH A.A., Xapazosa A.Jl., Monuteuda M.H. buonorus kiaetku: oomast
uuronorus. C-I16.: C-T16I'Y, 1992. 320 c.

Knerku /[Matikn Kanepon, Matt Usnmen, benmkamun Jlstondn u ap.] ;
pen.: b. Jletoun [u gnp.]; mep. ¢ anria. WN.B. ®ununmnouya.Mocksa:
BMHOM. JlabopaTopus 3HAHUM, 2011. 951 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:668066 &theme=FEFU

Ky3snenos C.JI., Mymxkambapos H.H. Tucrtonorusi, uuronorus u
sMmOpuosiorust: [4acth 1 u3 2] PDF: YueOHuk s MEIUIMHCKUX BY30B. -
M.: OO0 "Menunuuckoe uHpopmamnmonHoe areHtctso", 2007. - 600 c.

Pexxum noctyna: www.twirpx.com/file/752383

Kysneno C.JI, Mymkamb6apos H.H., Tlopsukuna B.JI. Atnac mo
TUCTOJIOTUH, UUTOJIOTHM W dSMOpuwosorud. — M.: MeauimHcKoe
nH(popmanmonHoe areHcTBo, 2002.- 374c.

[TomoBa M. A. OcHOBBI IMTOJIOTUM : Yy4eOHOE TOcOOME JUIsi BY30B.
Komcomonbck-Ha-Amype: HM3p-Bo  KomMcOMOJIBCKOTO  meaarornyeckoro

yHuBepcureta, 2006. 130 c.
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8. IIpaktukym mo uuronoruu: noxa pen. FO.C.Uennosa. M.: N3a-so MI'Y,

10.

I1.

12.

13.

14.

1988. 294 C.
http://lib.dvfu.ru:8080/1ib/item?1d=chamo: 115912 &theme=FEFU

Poman X.-K., Cenomm A., Cenomm JI. Atinac mo Omonorum KieTku. M.:

Mup, 1978. http://lib.dvfu.ru:8080/lib/item?id=chamo:57001 &theme=FEFU

CamyceB P.II., CmupHoB A.B. ATnac mo UWTOJOTHH, THUCTOJOTUH H
sambOpuosoruu. M.: OOO U3n-Bo Onukc, Mup u obpaszosanue, 2006 r. 400
C.

Coru B.®., [{piranosa H.A., AGnynkun ['.B. CtpykrypHO-()yHKIIMOHATBHAS
OpraHu3alMs SyKapUOTHUECKOU KIIETKH : Y4eOHO-METOJUYECKUN KOMILIEKC
/YIbIHOBCKMM TOCYJApCTBEHHBI yHUBEpPCUTET. YIbAHOBCK: M31-BO
VY IIBSIHOBCKOTO YHUBEPCUTETA, 2006. 84 C.

http://lib.dvfu.ru:8080/1ib/item?1d=chamo:254884 &theme=FEFU

Yaymbeko D.I'., ['uctomorus, sMOpUONOTHUS, [UTOJOTUS [DIEKTPOHHBIN
pecypc] : yueOnuk gma ByzoB / Ilog pen. DO.I. VYiymOGekona,
IO.A. Yenpmmena. - 3-e¢ u3a. - M. : IDOTAP-Menua, 2012. - 480 c. - ISBN
978-5-9704-2130-7 - Pexum JoCTymna:
http://www.studentlibrary.ru/book/ISBN9785970421307.html

Hamenko JI. B., boiiko 10. C. Iuronorus: y4yeOHOe mocoOue It
CENIbCKOXO3SUCTBEHHBIX BY30B 10 OHOJIOTMYECKHM CHEHUATBHOCTSIM
/PoctoB-Ha-/loHy: deHuKC, 2009.186 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:292940&theme=FEFU

Uennos 1O.C. BBenenue B kieTouHyro Ouosoruto: 4-¢ uza. M.: Uzn-Bo
HKI] AKajeMKHUTA, 2004. 494 C.
http://lib.dvfu.ru:8080/1ib/item?id=chamo:6518&theme=FEFU
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Ilepeyens pecypcoB HHGOPMANUOHHO-TEJICKOMMYHUKANMOHHOU CeTH
«AHTepHeT»

1. http://elementy.ru/ - 3AE€KTPOHHBIN PECYpPC HAYUYHBIX HOBOCTEH.

2. http://molbiol.ru/- 31eKTPOHHBIN pecypc MO MOJEKYISIPHON OHOIOTHH.

3. http://humbio.ru/humbio/cytology/00000d33.htm - ©Oa3a 3HaHUW 1O

«buonoruu yeaoBekay: bUoOJIOTUs KIETKU.

4. http://biology-of-cell.narod.ru/ - >I€KTPOHHBIA pecypc MO KIETOYHON

OHOJIOTHH.

5. http://webembryo.narod.ru/cel_biol.htm - 271€KTpOHHBIM pecypc 1O

KJIETOYHOU OMOJIOTHH.

6. http://window.edu.ru/resource/881/74881 - Kabasu H.B., Kabasu O.C.

buonorus knetku. Moayns 1 nuctununsl "O6mias ouonorus". - Maiikor:
N3a-Bo Appirerickoro rocynusepcurera, 2011. - 50 c.

7. http://window.edu.ru/resource/457/59457 - Mamxkuna O.C., JlaBauHCKUM

A.B. LlATOJIOTMYECKOE HM3YYECHUE PACTUTEIBHBIX WU YKUBOTHBIX KJIETOK:
VYuebHoe nmocobue 1o kypey "Luronorus"”. - Boponex: U3a-so BI'Y, 2005.
-79 c.

8. http://window.edu.ru/resource/331/65331 - Pazun C.B., beictpunkuii A.A.

XpomatuH: ynakoBaHHbii TeHOM. - M.: BUHOM. JlaGoparopusi 3HaHUiA,
2009. - 176 c.

9. http://humbio.ru/ - ba3a 3HaHMil O OMOJIOTUU YEJIOBEKA.

Ilepeyenb nH(pOPMAITMOHHBIX TEXHOJIOTMHA 1
NMPOrpaMMHOIo0 obecneyeHmst
1. IIpu ocyiiecTBieHnH 00pa30BaTEIBLHOrO MpoIlecca CTYACHTbl UCHOJIb3YIOT
nporpamMmmHoe obecrnieuenue: MicrosoftOffice (Access, Excel, PowerPoint, Word u

1Ip.), DIEKTPOHHBIE pecypchl caita [[BOY, Bkimtovas ObC J[BOY.
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2. Hayunas omektponHas  OuOnmoreka eLIBRARY, »aiexkrponHO-
OubnuoTeyHass cuUcTeMa U3JaTenbcTBa  «JlaHb», dIeKTpoHHass OUOIMOTEKa
"Koncynperant cryaenrta", uaopmaruonnas cuctema "EJJMHOE OKHO" goctyna k
o0Opa3oBaTeIbHBIM pecypcaM JOCTYIl K AJIEKTPOHHOMY 3aKa3y KHHUI B OMOJIMOTEKe

JIBDY.

VI. METOANYECKHE YKA3AHUA 110 OCBOEHUIO JMCIITUIIJIMHBI

B mpomecce wm3yuenuss aucuuiuimebl  «lluTomorwms»  mpemiararorcs
pa3HoOOpa3Hble METOAbl M CPEACTBA OCBOCHMSI Y4E€OHOTO COJEp)KAHUA: JIEKIUH,
nabopaTopHble padOThl, KOJUIOKBUYMBI, KOHTPOJIbBHBIE pabOTHI, TECTHUPOBAHUE,

caMOCTOsITeJIbHAs paboTa CTYACHTOB.
Jleknuu

Jleknuss — OCHOBHAasl akTHUBHas (opMa ayAUTOPHBIX 3aHITHH, Pa3bICHEHUS
OCHOBOTIOJIAralIINX TEOPETHUUYECKUX pa3AeioB OUOJIOTHUU, KOTOpasl Mpernosaraet
WHTEHCHUBHYIO YMCTBEHHYIO JCSTEIBHOCTh CTYyJACHTA M OCOOEHHO CIIOXHA JJIs
CTYJAEHTOB TIEPBOrO Kypca. JIeKnuss HOCUT TMO3HABATEIbHbBIN, Pa3BUBAIOIIUH,
BOCHUTATEJIBHBIN U OPraHU3YIOIMIUN Xapakrep. KOHCIEKT JIeKInii OMOraeT yCBOUTh
TEOPETUYECKUM  Marepuan JaucuuiuiHbel. [lpy  cioymanum  nekuqum  Ha®o
KOHCTIEKTUPOBATh €€ PyOpHUKaIINIO, TEPMUHOJIOTHIO, KITIOUEBBIE CJIOBA, OMPEICIICHHUS,
dbopmyIbl, Tpaduueckue cxembl. KOHCIEKT SBISICTCS TOJE3HBIM, KOT/Ia OH MHIIETCS
CaMUM CTYJIE€HTOM. MOHO pa3padoTaTh COOCTBEHHYIO CXEMY COKpAIIICHHS CJIOB.
HasBanue Tem, naparpadoB MOKHO BBIJICTISATH [IBETHBIMUA MapKepaMHu.

[Ipu nmomamHel paboTe C KOHCIIEKTOM JICKIIMH HEOOXOIUMO HCIIOIb30BaTh
OCHOBHOUM Y4€OHUK U JOTOJHUTEIBHYIO JINTEPATYPY, KOTOPhIE PEKOMEHIOBAHBI 1O
naHHOM mucruiuinHe. MIMeHHO Takasi cephe3Has paboTa CTyJeHTa C JICKIMOHHBIM

MaTCpUaJIOM IMO3BOJISICT JOCTHUYDb €MY YCIICXOB B OBJIaICHHMH HOBLIMH 3HAHUSMMU.
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[Ipy wW3NOXkKEHHW JIEKUMOHHOIO Kypca Mo aucuuiuminae «Luromorus» B
KauecTBe (hOPM MHTEPAKTUBHOTO OOYYEHUS! HCIOIB3YIOTCS: JIeKIUsI-0ecena, JIeKIus-
BU3yallM3amus, JICKIUS Tpecc-KOHGEpeHIUsA, KOTOphIe CTpOsATCS Ha 0ase
MPEAIECTBYIOIINX 3HAHUM W B CMEXHBIX AUCHUIUIMHAX. Jlnsg wWomocTpanuu
CIOBECHOM WH(OpMAIMM TPUMEHSIOTCS TPE3EHTAIlMH, WHTEpPaKTUBHAs JOCKa,
Tabnuipbl, cxembl. [lo Xoay W3JIOXKEHUS JEKIMOHHOTO Marepuana CTaBATCA
poOIEMHBIE U TPOBOLMPYIONTUE BOMPOCHI, BKIIOYAIOTCS DJIEMEHTHI IUCKYCCHUH.

Jlekuusi-su3yajau3auus. UTeHHe JIEKIMU COMPOBOXKIAACTCS KOMIBIOTEPHOU
npe3eHTalnuen ¢ 0a30BbIMU TEKCTaMU (3arojoBKU, (POPMYIMPOBKH, KIIFOUEBBIE CIIOBA
U TEPMUHBI), WUIIOCTPAIUIMU MHUKPOCKOIUYECKUX U YJIbTPAMHUKPOCKOIMUYECKUX
M300paXEHU KJIETOK M TKaHEH, pUCOBaHUEM CXEeM U HamucaHueM (opMmyn Ha
WHTEPAKTUBHON JTOCKE, TPOU3BOAUTCS IEMOHCTpAIIUS HATJISAHBIX TaOJUIl U CIIaiJIoB,
YTO CIIOCOOCTBYET JIydllleMy BOCHPHATHIO H3JIaraéMoro Marepuana. Jlekuus -
BU3YyalU3aIMK TPeOyeT ONpPeICIICHHBIX HAaBBIKOB — CJIOBECHOE M3JI0KEHHE MaTepuaia
JIOJDKHO COTIPOBOXKIATHCS M COYETaThCs € BU3yaldbHOU (dopmoii. Muadopmarus,
U3JI0KEHHAs! B BUJE CXEM, TaOJHII, CIaiiioB, MO3BOJSET (OPMHUPOBATH MPOOIEMHBIE
BOIIPOCHI U CIOCOOCTBYET PAa3BUTHUIO TPO(PECCHOHATBLHOTO MBIIUICHUS OymyIINX

CIICOUAaJINCTOB.

Jleknus-6ecena — «IUajior ¢ ayAUTOPUE» — SIBISETCS PaclpOCTPaHEHHOU
dbopMOil MHTEPAKTUBHOTO OOYYEHMS M TO3BOJSIET HEMOCPEJICTBEHHO BOBJIEKATH
CTYJIEHTOB B Y4EOHBIN TpoIIecC, TaK KaK CO3/JaeT MPSMO KOHTAKT MPEroaBaTes ¢
aynuTopuend. Takom KOHTAKT JOCTUraeTcsl MO XOAYy JEKUWH, KOTJa CTyJIeHTaM
3QJIaf0TCSI  BOIMPOCHI MPOOJEMHOTO, MPOBOIUPYIOIIETO0 WM WH()OPMAIIMOHHOTO
XapakTepa WK KOrja CTyJEeHTaM CAMUM IpeuiaraeTcs 3a1aBarh BOIMPOCHL. Bompocsl
MpeiararoTcs BCEM ayJIuTOpPUH, U JIOO0H M3 CTYJACHTOB MOXET MPEIJI0KUTh CBOU
OTBET, IPYrOM MOXKET €ro JONOJHUTH. [Ipu 3TOM OT NeKuuK K JEKUUU BBISBISIIOTCS
AKTUBHBIE U MMACCUBHBIE CTYJICHTHI, IPENOJABATENb IO BO3MOXHOCTH AKTUBU3HUPYET

CTYJIEHTOB, KOTOpbIE HE y4acTBYIOT B pabore. Takas (opma JeKuuu IMO3BOJISET
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BOBJICYb BCEX CTYACHTOB B palOTy, aKTUBU3HPOBATH MX BHUMAaHUE, MBIIUICHUE,
MOJIYYUTh KOJUICKTUBHBIN ONBIT, HAYYUTHCS POpMUpOBaTh BoIpockl. [IpenmytiecTBo
JeKIUU-0ecebl COCTOMT B TOM, YTO OHA TIO3BOJISET TIPHUBJICKATh BHUMAHHE
CTYJIEHTOB K HanOoJiee Ba)XKHBIM BOMPOCAM TE€MbI, ONPEIEIATh COJAEPKaHUE U TEMI

U3JI0KEHHS] Y4eOHOro MaTepuara.

Jleknusi npecc-koHdepenuus. [IpenonaBarens Aenaer KpaTkoe (TE3UCHOE)
coobmienre. CTyAeHThl 3aJal0T BONPOCHI, HA KOTOPBIE OTBEYAIOT MPENOAAaBaTENb U
JIpyrue cTyleHTbl. Ha OCHOBE BOIIPOCOB M OTBETOB PAa3BEPTHIBAECTCS TBOpPYECKAS

JIACKYCCHS.
IIpakTuyeckue 3aHATHS

JlaGopaTopubie padoTbl. JlabopaTopHble pabOTHI MOBBIIAIOT KAaYECTBO
0oOy4eHHMsI, CHOCOOCTBYIOT Pa3BUTHIO MMO3HABATEIILHONW aKTUBHOCTH Y CTYACHTOB, UX
JIOTUYECKOTO  MBIIUICHUS W  TBOPYECKOM CaMOCTOSITENBbHOCTA. B mpormecce
BBITIOJIHEHUS ~ J1a0OpaTOpHBIX  pabOT  yrayOnstoTcss W KOHKPETUZUPYIOTCS
TEOPETUUYECKHE 3HAHUsSI, BbIPAOATHIBAETCS YMEHHE NPUMEHSTh WX Ha TMPAKTHKE.
[IpuobOpeTatoTcsi HaBBIKM PpabOThI ¢ MHUKPOCKONAMHU, JJICKTPOHHOTpaMMaMu U
atnacaMud. CTyA€HT YYMTCS 3apUCOBBIBATH MHUKPOCKOMUYECKHE IMPENaparsl,
OMHUCHIBATh HX, MPOBOAUTHL CPABHUTEJBbHBIM aHaMM3, 0000LIATh MMOJYyUYCHHBIN
MaTepuag W JenaTh BBIBOABL. Bce 3TO MO3BOJIsET Tay0Xe MOHATH OCOOCHHOCTU
KJIETOYHOTO M TKAaHEBOI'O0 YPOBHEHN OpPraHU3allly KUBOW MAaTEPUU U 3aKOHOMEPHOCTH
HBOJIIOIIMOHHOW JTMHAMUKHU TKaHEH y MHOTOKJIETOUHBIX OpraHu3zMoB. DopMHUpYyIOTCS

HABBIKM HAYyYHO-HCCIIEA0BATEIIbCKOM paboThI U podecCuOHaTbHBIE KOMIIETEHITUH.

KomsiokBuymsbl. KoimokBuyM — KoOJJIEeKTHBHas (opma paccMOTpEHHs U
3aKperieHust ydyeOHoro marepuana. KomIokBUyMbl SIBJISIOTCS OJHHUM W3 BHUIOB
OPAKTUUECKUX  3aHATUHM, TMpEAHA3HAUYEHHBIX JJI1  YIJIyOJIEHHOTO  M3y4YeHUs
JUCLMIUIMHBI, INPOBOJATCS B HMHTEPAKTUBHOM pexume. Ha 3aHATHAX 1O TeMme

KOJUTOKBUYMa pa30MparoTcs BOIPOCHI, W 3aTeéM BMECTe C IMpernojaBaTesieM
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IPOBOANUTCA HMX OOCYXJEHHE, KOTOPOE HAIPABJIEHO Ha 3aKpeljieHHUEe MaTepuala,
(OopMUpOBAHNE HABBIKOB BECTU IIOJIEMUKY, Ppa3BUTHUE CAMOCTOSITEIBHOCTH U
KPUTHYHOCTH MBIIUICHUS, HA CIOCOOHOCTh CTYIEHTOB OPUEHTUPOBATHCSA B OOJIBIINX
MH(POPMAILIMOHHBIX MOTOKaX, BbIpa0aThIBaTh U OTCTaWBATh COOCTBEHHYIO MO3ULUIO
10 MPOOJIEMHBIM BOTIPOCAM YUY€OHOM JUCIUILINHBL.

B kauecTBe METOAOB HWHTEPAKTUBHOIO OOy4Yye€HUS Ha KOJUIOKBHyMax
UCIIOJIB3YIOTCS: pa3BepHyTas Oecena, TUCIYT, Mpecc-KOH(PEpEeHLIS.

PassepHyTas Oecefga npeanosiaracT IOATOTOBKY CTYAEHTOB IO KaXIOMY
BOIIPOCY IUIAHA 3aHATHA C C€IMHBIM JUII BCEX IIEPEYHEM PEKOMEHAYEMOM
00s3aTENbHON U JONOJHUTENBHOU TUTEPaTyphl. J{OKIaabl TOTOBATCS CTYAEHTaMH 110

3apaHee MPeIIOKEHHON TEMATHKE.

JAucnyT B TpyIIe HUMEET psAl JOCTOMHCTB. JIUCIyT MOXKET OBbITh BBI3BaH
MPENOIaBaTelieM B XOJ€ 3aHATUS WM K€ 3apaHee IulaHupyercs uM. B xonme
MOJIEMUKHU CTYACHTHI (POPMUPYIOT y ceOsl HaXOIYUBOCTh, OBICTPOTY MBICTUTEIHHON

pCaKIuu.

IIpecc-kondepenuus. IIpenoxaBarens MNOpydyaeT HECKOJIBKUM CTYJCHTaM
MOATOTOBUTH KpaTKue (Te3UCHbIe) coobmieHus. [locne moknamoB CTyACHThI 3a1at0T
BOIIPOCHI, HA KOTOPBIE€ OTBEYAIOT JOKJIAAYUKHU U APYTUE YJIECHBI DKCIEPTHON TPYIIIIHI.
Ha ocHOBe BONPOCOB M OTBETOB Pa3BEPTHIBACTCS TBOPUECKASI TUCKYCCHUS BMECTE C

MIpCrogaBaTcICM.

KOHTpOJII)HLIe TECTBhI. I/ICHOHBBYGTCH OJaHKOBOE HIJIM KOMIIBIOTCPHOC
TECTUPOBAHUC B PCIKNME BBI60pa IMPpaBUJIBHBIX OTBCTOB, YCTAHOBJICHHA COOTBCTCTBHA

MTOHSATHM, 0003HAYCHHUSI ICTAICH Ha CXeMaX | MpoY.

Bo3MOXHBI  Takke MHUCbMEHHbIE KOHTPOJbHbIE paboTel B  (opme

TPpaJUIMUOHHBIX IMHCbBMCHHBIX OTBCTOB Ha psa BOIPOCOB 110 HpOﬁHCHHOﬁ TEMC,
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U3JIO)KEHHOW B JIEKUUAX M OOCYXJIEeHHOW Ha KoiulokBuymax. HecMmoTps Ha
IPOU3BOJIBHOCTE (POPMBI, B OTBETaX O0053aTEIbHO HCIIOJIB30BAHUE TEPMUHOB,
KJTIOYEBBIX CJIOB M MOHATUH, a IPU HeoOxXoaumMocTu cxeM U popmyi. [1o HekoTOphIM

TCMaM IIpCAJIaracTcia pCuICHUC 3a1a4.

MeTtoanueckue yKazaHus 10 padoTe ¢ JUTepPaTypo

1. Hamo coctaBuTh NMepBOHAYAIBHBIA CIUCOK MCTOYHUKOB. OCHOBOM MOXKET
CTaTh CIHCOK JIUTEpaTypbl, PEKOMEHIOBaHHBIN B paboueil mporpamme kypca. s
yno0cTBa pabOThl MOMKHO COCTaBUTh COOCTBEHHYIO KapTOTEKy OTOOpaHHBIX
VMCTOYHUKOB ((paMuiMsi aBTOPOB, 3arjiaBUe, XapaKTEPUCTUKHA H3AaHUS) B BHJE
pabouero (¢aiina B koMmbloTepe. Takas KapTOTeKka MUMEET MPEUMYyIeCTBO, T.K. OHA
MO3BOJISIET JA00ABISATh MCTOYHHUKHU, 3aMEHSTh MO HEOOXOIMMOCTH OJHU Ha ApPYyTHE,
[lepBoHaYaNbHBINA CIIMCOK JIMTEPATYPHI MOKHO JOTIOJHUTH, UCTIOIB3YS AJIEKTPOHHBIN
katanor Oubamoreku JIBDY, npu 3TOM He cTecHsAHTECh 00paIaThCs 3a MOMOIIBIO K
COTpYIHHUKAM OMOJIMOTEKH.

2. Pabotas ¢ nuTepaTypodl MO TOW WM JPyrod Teme, HaI0 HE TOJbKO
MpOYUTaTh, HO W YCBOUTh METOJ €€ U3Y4YCHHS: cJejaTh KpaTKui KOHCIIEKT,
ITOPUTM, CXEMY MPOYUTAHHOTO MaTepusia, YTO TO3BOJISIET OBICTPEE €ro IMOHATH,

3anoMHUTh. He PECKOMCHAYCTCA JOCIOBHO IICPCIIUCHIBATDL TCKCT.

VII. MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHHUE
T COUTIIAHBI

1. JlekuumoHHass ayAUTOpPUs C MYJIbTUMEAUWHBIM  OOECHEYEeHHEM U

MHTEPAKTUBHOU JOCKOM.
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2. Aynurtopust mjis NpoBEACHUS JTaOOPATOPHBIX 3aHATUN, KOJUIOKBUYMOB U

TCCTUPOBAHMU.

3. VYueOHas naboparopusi, CHA0OKEHHAas NEPCOHAIBHBIMU MHMKPOCKOIAMH,

MUKPOCKOIIMYCCKUMU IIpCIIaparaMu, I3JICKTPOHOIpaMMadMH, ATJIIdCaMH, Ta6JIHHaMH,

CHaﬁI[aMH, KOMIIBIOTCPHBIMU IIPE3CHTALIUAMMU.

4, ILJBI OTACJIBHBIX TCM HCIIOJIB3YIOTCS CIICHHUAIIN3UPOBAHHBIC y‘{€6HO-Hay‘1HBI€

nabopaTopuu

TUCTOJOTINYCCKOTI'O

aHaJIm3a,

OIITUYECKOU

MHUKPOCKOIINH,

KYJbTUBHUPOBAHHA KIICTOK U TKaHEH.

HaumeHnoBanue 060py,Z[OBaHHBIX

Ne IOMENICHUN U IIOMEIICHUN I
I/ | CaMOCTOATEIbHOU PaboThl C yKazaHUEM
azpeca

Hepequb OCHOBHOI'O O60py,Z[OBaHI/I$I

JlaGopartopusi ~ KyJIbTypbl KJIETOK U
TKaHEH:

690001, ITpumopckuit kpai,

r. BmagnBocToxk,

0. Pycckuii, xkamnyc IBOY, kopmyc L,
ayn.L729

ABroknaB 19 1. HacTonpHBI T/aBTOMAT
Tuttnauer 2340 EMK - 1 mrt.; Bech
aHamutuaeckue 210r/0,1mr (Ohaus) — 1 mr.;
UBIT APC Back-UPS CS 650 — 2 m.; UBII
APS Back-UPS 1100VA 230V BX1100CI-RS
— 2 wr.; Kommnekc menkoro oOopyaoBaHUs
s JlaGoparopun  kieTouHoi  Omonoruu;
JlamunapnsIii mkad Boxun — 1 mr.; Memanka
marautHass MSH-300 ¢ nogorpeBom — 1 miT.;
MynbTurazoBblii MHKYOAaTop Uil CTBOJOBBIX
kinerok NU 4950E — 1 mwmr.; IIporounsrii
muropuyopumerp BD  Accuri C6 (Becton
Dickinson) — 1 mT.; Cucrema mnomydyeHus
YIABTPAUUCTON BOJIBI JUISl KJIETOUHBIX KYJIBTYP U
MOJIEKYJISIPHOTO aHanu3a MenuaHa- GuibTp —
1  wr.; cnektpogoromerp BioSpec-mini

(Shimadzu. Smonumst) — 1 mr.; Tepmoctar
cyxoBo3aymHblid BDS3 — 1 mr.; XonoauisHuK
DAEWOO FRS-T20 FAM - 1 mr;

Llentpudyra Eppendorf 5810 — 1 mr;
[Hudposoit remornoomaomerp HG-202 Apel —
1 mr.; lkad cyxoxaposoit BD 115 — 1 mr,;
Mukpockon nHBepTHpOoBaHHbIN Axio Observer
co mratuBoM Al s ma6. uccnenoBanuit — 1

IIIT.; Cucrema MHUKPOUHBEKIAN "
Mukpomanunysauui InjectMan, TransferMan
NK2 (Eppendorf) — 1 mmr.; Komonka

xpomarorpapuueckas Bio-Scale MT2 Column
(7510081) — 1 mT.; Cucrema mpenapaTuBHON
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XpomMaTorpaduyeckoit OUYUCTKH
ouonornyeckux mosekyn DouFlow (BioRad,
CIIA) — 1 mr.; Xomomunpauk Liebherr — 1
mt.; Mynetu-Bopreke V-32 BioSan — 1 mr,;
Lentpudyra MiniSpin  Plus  Eppendorf
(I'epmanus) — 1 mr.; JIabopaTopHble CTOJBI U
CTYJIbSL.
JlaGopaTopus MUKpOCKonuueckoi | Mukpockorm  Axio Imager. Al — 2 T
TEXHUKHU: Muxkpockon 1st 17ab0paTOPHBIX MCCIIEIOBAaHUN
690001, ITpumopckuii kpai, Axio Lab. Al ¢ npunamnexHoctssMu — 1 1mT.;
r. BnaguBocrok, Mukpockomns! JUISt J1a00paTOPHBIX
0. Pycckuii, kamnyc /IBOVY, xopnyc L, | uccnenoBanuit Primo Star c
ayn.L'730 NpUHAISKHOCTIMU — 19 1mr.; Mukpockon
Mukmen — 2 mr.; Moposwibauk'"Beko-FN
123400" 1 wT.; PoraiioHHBI MHKpPOTOM
HM 360 — 1 mrt.; Cucrema mna3epHOi
) mukpoauccekiua DM 6000/LMD6000 Patho
JUTSI TCHOMHBIX M IIPOTEOMHBIX UCCIICIOBAaHUNA —
1 wt.; CTepeoMHUKpOCKOI Zeiss C alalnTepoM —
1 wT.; Ynerpamukporom Leica EM UC6 mns
W3rOTOBJICHUS yAbTpaToHKHX cpe3oB (Leica
Microsystems) — 1 mt.; Mukpockor j1a3epHblit
CKaHUPYIOIIUN JUTSE T1abopaToOPHBIX
uccnenoBannit LSM 700 (CarlZeiss) — 1 miT.;
Memanka marautHass MSH-300 ¢ nogorpesom
(1250 o6/mun, 330 C) (BioSan) — 2 miT.;
JlaGopaTopHble CTONBI U CTYIbSL.
JIaGoparopus rucronornyeckoro | Crynendeckue Mukpockorsl buoJlam — 12 mir.;
aHaJM3a: HabGop wmmkponpenapaTtoB Mo IUTOJIOTHHA H
690001, TTpumopckumii kpaif, rucrosiorud; Harnmsaueiii Matepuan (TabauilbL,
r. BnaguBocrok, MYJSDKA U Jp.) TIO IUTOJIOTUU W THCTOJIOTHUH,
o. Pycckuii, kamnyc JIBOVY, xopnyc L, | XonogunbHuk i XpaHeHus npod — 1 mir.;
3 ayn.L731 Berrsokable mikader — 4 mr.; TepmoctaTsl uis
’ 3aIMBKA U pabOThl ¢ MaTepuaioM — 4 MIT.;
CymmibHbli mkag — 1 mT.; MUKpOTOMBI U1t
IIPUTOTOBJIEHUsT Cpe30oB — 6 mr.; Bechbl
AQHAJIMTUYECKUE M DJJIEKTPOHHBIE  JUIA
B3BEIIMBAHU BEIIECTB — 3 1IT.; Juctumisarop —
1 1t.; JIabopaTOpHBIE CTOJIBI M CTYJIbS.
Jlaboparopus KOH(OKaIBbHOM | MUKPOCKOI J1a3epHbI  CKAaHUPYIOLIMHA IS
MUKPOCKOIHH: nabopatopabix — uccraempoBanumii  LSM 510
4 690001, ITpumopckuii kpaii, (CarlZeiss) — 1 mt.; JIabopaTopHbIe CTOJNBI H
r. BmaguBocTok, CTYJIbSL.
0. Pycckuii, xkamnyc IBOY, kopnyc L,
ayn.L477
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CamocrosiTenpHas paboTa CTyJeHTa BKIIOUACT:

1) OubnuoTEeYHyH0 WM JIOMAIllHIOI paboTy ¢ ydeOHOW JUTepaTypor M
KOHCIIEKTOM JICKIIUIA;

2) CaMOCTOATENBHOE U3YYEHUE OTICIIBHBIX TEM JUCIUIUINHBL

2) MOATOTOBKY K JaOOPATOPHBIM 3aHSTHSIM;

3) MOATOTOBKY K KOJUIOKBUYMaM, KOHTPOJIBHBIM Pad0TaM U TECTHPOBAHUIO;

4) NOArOTOBKY K 9K3aMEHY U 3a4eTy.

[Topsimok BBIMOTHEHUS] CAMOCTOATENBHON padOThl JIOJDKEH COOTBETCTBOBATH
KaJICHTAPHO-TEMAaTHYECKOMY TUTAaHY JUCHUILIMHBL, B KOTOPOM YCTaHOBJICHA
MOCJIEIOBATEILHOCTDh TIPOBENICHUS JICKIIUM, TA0OPATOPHBIX 3aHATHH, KOJUIOKBUYMOB

¥ KOHTPOJBHBIX MEPOTIPUATHMA.

KanengapHo-teMaTu4eCKui MJIaH AU CHMILJIMHbBI

«uTosorus»
Mo| Ne |/lara Jlexnun JlabopaTopHbie padoThI.
Heze KosnokBuymsl. TectupoBanue.
oya| 7
1 Tema 1. Beeaenue. [Ipenmer u meroast Jlaboparopnasi padora Ne 1:
LUTOJIOTHH. CaertoBas Mukpockonus. Oomas
MOP(OJIOTHS KIETKHU.
2 Tema 2. Kitetka — anemeHTapHas )xuBast JlabopaTopHasi paGora Ne 2:
cucTeMa. DNEeKTPOHHAs: MUKPOCKOIHS.
VYIbTpacTpyKTypa KIETKH.
3 Tema 3. ['eHeTnyecKkuil anmapar KJIE€TKH U JlaGopaTropnas padora Ne 3:
OpraHu3aIys TPAHCKPHUIIIINAHN (SIIPO). CtpyKTypa XpoMaTHHa U XPOMOCOM.

1) OOmas xapaKTepUCTHKA;
2) Opraau3zanys XpoOMaTHHA;

3) XpomocomHbIH HaOOp (KapHOTHII);
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4 4) TpaHCKpPUIILMOHHASL AKTUBHOCTh JlabopaTopnasi paGora Ne 4:
XpOMaTHHa; Nurepdasznoe anpo. Tpanckpuniius.
5) Crpykrypa v QyHKIIUHU SIPHIIIKA;
6) SnepHas 000J04Ka, MATPHUKC U SI-1T
OTHOIIICHUS.
5 Tema 4. Opranusanusi JIaCTUYECKOTr0 KonnoxkBuym Ne 1:
MeTabonmu3Ma. LenTpanpHas g1orMa MOJIEKYJISIPHOM
1) OOwas xapakTepUCTUKA CUCTEMBI o6uonoruu. CTpykrypa v QyHKIIHH
IJIACTUYECKOTO0 METa00IU3Ma; KJIETOYHOTO sJIpa.
2) Pubocowmsr u IIIDP; 3) I'DOP; TectupoBanue Ne 1: (no konn. Ne ).
6 4) Annapar ['onbmxuy; Jlaboparopnasi padora Ne 5:
5) JIuzocompr; Merabonuueckuii anmnapar
6) UnTerpanus BaKyOsIsIpHON CUCTEMBI. nutorazMmel: JI1P, anmapar
o mxu.
7 Tema 5. Opranu3zanus 3HepreTHUYECKOro Jlaboparopnasi padota Ne 6:
MeTabonu3ma. MeTtabonuueckuii annapat
1) buoxumust sHEepreTuyeckoro oOMeHa: UTOIIa3MbI: CEKpeLus,
AT®, poTocunres, rIMKOIN3, JN30COMBI.
I abIxaHue; 2) MuToxoHapuu;
3) IInactunasr; 4) CumOuorenes.
8 Tema 6. OnopHoO-/1BUraTeNIbHAsA CUCTEMA KonnoxkBuym Ne 2:
(uMToCKener). Opranu3zanus m1acTu4eckoro
1) OO0mas xapakTepuCTHKa; MeTabonu3ma.
2) IIpomexyTo4HbIe (PUITAMEHTHI; TecrupoBanmne Ne 2: (no xoan. Ne 2)
3) MuxkpodunameHTsl;
9 AKTHH-MHO3MHOBBIN KOMILIEKC; JlabopaTopHas padora Ne 7:
4) MuxkpoTpyOOUYKH U KHHOLIMIIUH; Opranu3zanys SHepreTHYecKoro
5) Kryruku Oaktepuil. MeTabonuszma.
10 Tema 7. [loBepxHOocTHBIN annapar kieTkd.  |KossiokBuym Ne 3:
1) CocraB u o011as XxapaKTepUCTHKA; buoxumnueckne 0CHOBHI U
2) bapbepHo-TpaHCHIOpTHAS (PYHKLUS; OpraHM3aLMs SHEPTETUYECKOTO
MeTabonu3ma.
TectupoBanue Ne 3: (no xonn. Ne 3).
Imr| 11 3) PeuenrtopHo-curnanbHas ¢pyHkuus; |JIaboparopHas padora Ne 8:
4) Anresust © MEKKJIETOUHBIC KOHTAKTHI. |OMOPHO-ABUTATEIHHBIN arapar.
12 Tema 8. Penpoaykuus KJIETOK. Jlaboparopnasi padora Ne 9:

1) MuToTHyecKuid UK U ero
peryssIus;
2) 3axkoHomepHocTH perumkanuu JJHK;

Tema 8. [loBepXHOCTHBIN anmapar.
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13 3) Kunetnueckue MeXaHU3Mbl MUTO33; KonnoxBuym Ne 4:
4) CpaBHUTENBHAS LUTOJIOTUS MUTO3; OnopHO-ABUTATENbHBIN U
5) Moaudukauu MUTOTHYECKOTO IUKJIA. |TTOBEPXHOCTHBIN ammaparsbl.
TecTupoBanue Ne 4: (no konn. Ne 4)
14 Tema 9. /IuddepeHppoBka KIETOK. JlabopaTopnasi paGora Ne 10:
1) OOwas xapakTepuCTHKa; Penpoaykuus KieToK: MUTO3.
2) Teopus quddepeHnramIbHOR
3KCIPECCUU I'€HOB;
15 3) HWHOyKTOpHI U PETYIATOPHI Jlaboparopnasi padora Ne 11:
b hepeHIMPOBKY; Penponykius kierok:
v 4) Mexanu3mbl nuddepeHImanbHON SHIOPENPOAYKIIHS.
SKCIPECCUU FE€HOB.
16 Tema 10. PeaktuBHOCTb, aToN0rUs U cMepTh | KosnokBuym Ne 5: Perpoaykuus u
KJIETOK. g hepeHIMPOBKA KIIETOK.
TectupoBanue Ne 5. (no xonn. Ne 5).
17 Tema 11. Knerounas teopus. KosnoxkBuym-auenyrt Ne 6: Knerka —
3J€MEHTapHasi )KMBasi CUCTEMa
v 18 Jlexmusi mpecc-KoH(pepeHIusl. KosokBuym npecc-kongepeHuns
Ne 7: PeiiTtuHr, S5K3aMEH.
Ilnan-rpaduk BbINOJTHEHUS CAMOCTOATEILHON padoThl 10 IMCHUILIIMHE
«urosorus»
Ne Jara/cpoxu Bun camocTosTeqbHOH | [IpumepHbie | MopMa KOHTPOJISA
BBINOTHEHUSI paGoThI HOPMbI
n/n BpeMeHH Ha
BBINIOJTHEHH e
1 1 Henens Pabora ¢ gmreparypoit wu | 0,5 gaca Pabota Ha mpakTHUYEeCKOM
KOHCTIEKTOM JICKIIHI 3aHSTHH, YCTHBIA OTBET.
2 2 Henmens Pabora ¢ gmreparypoit wu | 0,5 gaca Pabota Ha mpakTHUIECKOM
KOHCIIEKTOM JICKIIH. 3aHSTHH, YCTHBIA OTBET.
3 3 Henena PaGora c¢ smteparypoir u | 0,5 yaca Pabora Ha npakTHYECKOM
KOHCIIEKTOM JIEKITUH. 3aHATHUM, YCTHBIN OTBET.
4 4 Henena PaGora c¢ smteparypoir u | 0,5 yaca Pabora Ha npakTHYECKOM
KOHCIIEKTOM JICKIIHH. 3aHSTHH, YCTHBIA OTBET.
HO}II‘OTOBKa K KOJIJIOKBUYMY
Ne 1, rectupoBanuio Ne 1.
5 5 Henmens Pabora ¢ gureparyporr wm | 0,5 gaca Komnoxsuym ~ Ne 1,
KOHCTIEKTOM JIEKITUH. tectupoBanme No 1.
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6 6 Henens Pabora ¢ smreparypoit wu | 0,5 uaca Pabora Ha npakTHYeCKOM
KOHCHEKTOM JIEKLIUH. 3aHSTHH, YCTHBIN OTBET.

7 7 HEemens Padora c¢ gwureparypoit u | 0,5 gaca Pabota Ha mpakTHYECKOM
KOHCIEKTOM JIEKIUH. 3aHSTHH, YCTHBIN OTBET.
[lonroroBKa K KOJJIOKBHYMY
Ne 2, rectupoBanmio Ne 2.

8 8 Henens PaGora c¢ smrepatypoit u | 0,5 yaca KommoxkBuym  Ne 2,
KOHCIIEKTOM JICKITUH. tTectupoBanme No 2.

9 9 Hemens Padora c¢ gwureparypoit u | 0,5 gaca Pabota Ha mpakTHYECKOM
KOHCHEKTOM JIEKIIUH. 3aHSTHH, YCTHBIN OTBET.
[lonroroBKka K KOJJIOKBHYMY
Ne 3, TectupoBanuto Ne 3.

10 10 nenens Pabora ¢ swmreparypoit wu | 0,5 gaca Komnoxksuym ~ Ne 3,
KOHCIIEKTOM JIEKLUH. tectupoBanue No 3.

11 11 Henens Pabora ¢ swmreparypoit wu | 0,5 gaca Pabota Ha npakTHYeCKOM
KOHCIIEKTOM JIEKIUH. 3aHATHUM, YCTHBINA OTBET.

12 12 nenens Pabora ¢ mmreparypoit wm | 0,5 gaca Pabota Ha mpakTHYeCKOM
KOHCIIEKTOM JIEKIUH. 3aHSATHUM, YCTHBIN OTBET.
[lonroTroBKa K KOJJIOKBHYMY
Ne 4, rectupoBanuio Ne 4.

13 13 nenens Pabora ¢ swmreparypoit wu | 0,5 gaca Komnoxksuym ~ Ne 4,
KOHCIIEKTOM JIEKLUH. tectupoBanue No 4.

14 14 nenens Pabora ¢ mmreparypoit wu | 0,5 gaca Pabora Ha mpakTHYeCKOM
KOHCIIEKTOM JIEKITUH. 3aHATHUM, YCTHBIN OTBET.

15 15 Henens Pabora ¢ mmreparypoit wm | 0,5 gaca Pabora Ha npakTHYeCKOM
KOHCIIEKTOM JIEKIUH. 3aHSATHUM, YCTHBIN OTBET.
IToaroToBka K KOJJIOKBUYMY
Ne 5, TectupoBanuto Ne 5.

16 16 nenens Pabora ¢ nwmreparypoit wu | 0,5 gaca Komnoxksuym ~ Ne 5,
KOHCIIEKTOM JIEKLIHH. tectupoBanue No 5.
[loxroroBka K KOJJIOKBHYMY
Ne 6.

17 17 nenens PaGora c¢ smteparypoir u | 0,5 yaca Konnoksruym Ne 6.
KOHCIIEKTOM JIEKITUH.
IloaroroBka K KOJIJIOKBHYMY
Ne 7.

18 18 Henens Pabora ¢ gmreparypoit wu | 0,5 gaca Komnoxsuym Ne 7
KOHCIEKTOM JIEKIIUH.

19 Ok3ameHaunonHas | Pabora ¢ smrepatypoil u | 36 yacoB Ox3ameH

ceccust KOHCHEKTOM JIEKIIUH.

Texymuii KOHTPOJIb PE3yJIbTATOB CAMOCTOSITENILHONW pabOThl OCYIIECTBIISAETCS

B XOJI¢ TPOBEICHUS JAa0OpPaTOPHBIX paboT (YCTHBIH OMPOC), KOJUIOKBUYMOB W

Jluct 31 u3 62
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TeCTUpPOBaHUA. Ha OCHOBaHMM 3TUX pPE3yJIbTATOB CTYIACHT IIOJy4aeT TEKYIIUE U
DK3aMEHALIMOHHBIE PEUTUHTOBBIE OLIEHKH, II0 KOTOPBIM BBIBOAUTCS UTOrOBasi OLICHKA.
[IpomexxyTounass (cemecTpoBasi) aTTecTalds NPOBOAUTCA B (GOpMe YCTHOTO

OK3aMCHaA.

MeToauyeckue yKazaHus 1o nNoJAroToBKe K JJadopaTopHbIM padoTaM U UX
BbITIOJIHEHHU IO

K naboparopHsiM paboTaMm CTYyACHT AOJKEH MOJATOTOBUTHCS: IMOBTOPHUTH
JICKIIMOHHBIN MaTepual, MpOYUTaTh HY>KHBIN pa3/iell o TeMe B ydeOHUKE.

3aHATHE HAYMHAECTCS C KPAaTKOrO YCTHOI'O OIpoca IO 3aJaHHOU Teme. [lanee
CTYJIEHThl paOOTalOT C MHUKPOCKONAMHU, KOJUICKIMEW MUKpOIpenapaToB, HaOOpOM
AJIEKTPOHOTPAMM, TAOJIMII U C aTjacamu.

Jlns 3aHATUH HEOOXOAUMO UMETh albOOM JUIsi 3apUCOBKU MPENaparos,
MpPOCTOM KapaHjaiml, HAOOp IBETHBIX KapaHAAllle, JacTHK. AHaIN3 Kaxoro
npernapara HAaYMHAETCS HA MajoM YBEJIMYEHHUH MUKpockomna (okyysp 10°, 00beKTHB
10%), 3arem mpomomkaeTcs Ha OonbinoM yBenundeHud (okysstp 10°, o6bextus 40%).
[Tocne mpocmoTpa mpenapara JIeJaeTcs PUCYHOK C HMCIOJIb30BAHUEM MPOCTOTO U
[BETHBIX KapaHAallei, U MOAMUCHIBAIOTCS OCHOBHBIE 0003HAUYCHMUSI.

[To oxoHYaHWM 3aHATUA OACTCS JOMAIIHEE 33JaHHE [0 HOBOM TEME U
MpEeIaraeTcsi COCTaBUTh TECThI M IPOBECTU CPABHUTEIBHBIN aHAIIN3 T10 Mpernaparam,
KOTOpPBIE€ ObLIIM U3YYEHBI HAa 3aHITHH, CleJaTh 0000IIEHUS U BBIBOJIBI.

OTBeThl Ha BOMPOCHI, BBICTYIUICHUS W AKTUBHOCTh CTYJEHTOB Ha 3aHATHU

OLICHUBAIOTCA TEKYILEH OLICHKOMU.

MeToanyeckue yKasaHus 10 NOATOTOBKeE K KOJJIOKBUYMaM
[TockonbKY KOJUIOKBUYM SBJISIETCSI KOJUIEKTUBHOM (POPMOM pacCMOTpPEHHs U
3aKpervieHusl y4eOHOro Marepuajia, K HEMY JOJDKHBI TOTOBUTBHCS BCE CTYJIEHTHI.
KomnokBuym oOb4HO mpoBoauTcs B (hopMme pa3BepHyTOU Oecebl, TUCITyTa, Tpecc-

KoH(pepenunu. Ha kaxaplii KOJUIOKBUYM 3apaHee OOBSBIAETCS TeMa U TEpPEUCHb
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BOIIPOCOB Il yCTHBIX cooOmieHuii. Ilo BceM Bompocam Haao mpopadoTaTh
COOTBETCTBYIOIIUI Marepuan U3 y4eOHHKA, KOHCIEKTa JEKUUH, JOMOTHUTEIbHON
JUTEpaTypbl W  COOTBETCTBYIOLIEH JiabopaTopHOii pabotel. IIpemonmaBarensb
OOBSBIIIET BONPOC W Mpejjaraer cAeiarb cCOOOUIeHHuEe Ha S5-7 MUHYT OJHOMY U3
CTYIEHTOB — JUOO MO MX >KEJIAHWI0, TUOO 10 cBoeMy BbIOOpY. Ilocne cooOmenus
MpernojiaBaresib U CTYJIEHTHI 3aJal0T BOMPOCHI M BBICTYMAIOT C JOMOJHEHUSMHU U
KOMMEHTapHUsIMHU.

OTBeThl Ha BOIPOCHI, BBICTYIUICHWS U aKTHBHOCTH CTYJICHTOB Ha 3aHATUU

OLICHHUBAIOTCA TGKYIHGﬁ OLICHKO.

MeToanyeckue yKa3aHusi 10 MOJAr0TOBKe JOKJIaa

[To oTmenpHBIM TeMaM Ha KOJUIOKBHYMax MOTYT JelaThCs 0ojiee €MKue M
riyookue nokiaabl — a0 15-20 mMunyT. Tema nokiaza MOXKET OBITh IPENioKeHa
MpEToIaBaTesieM Uil BRIOpaHa CTYIEHTOM CaMOCTOSTEIIBHO.

[Ipu moAroTOBKE K JNOKJIALy MPOBOAUTCS MOA00P JUTEPATYPHBIX UCTOUHUKOB
[0 TEME U3 PEKOMEHAYEMOW OCHOBHOW M JIONOJHUTEIBHOM JINTEPATYPBI, & TAKKE
paboTta ¢ pecypcamu MHGOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOW cetu «HTepHeTY,
yKa3aHHBIMH B pabouel mporpamme.

PaGoTa ¢ TEKCTOM HAy4HBIX KHUT W YYCOHMKOB COCTOMT HE TOJBKO B
MPOUYTEHUH MaTepuayia, HEOOXOJAMMO TMPOBECTH aHAIW3, CPAaBHUTh W3JIOKECHUE
MaTepuaia B pa3HbIX UCTOYHUKAX, MOJA00paTh MaTepraa TakuM 00pa3om, 4TOObl OH
packpeIBaj Temy Jokjiana. [IpoaHanm3upoBaHHBIM MaTepuad KOHCIEKTHPYIOT, TIPH
9TOM HaJ0 wu30erarb MPOCTOTO TIEPENHUCHIBAHUS TEKCTOB 0€3 Kakux Jr0o
KOMMEHTapHeB 1 aHanu3a. [IpsMoe 3aMMCTBOBaHHE TEKCTOB JPYTHX aBTOPOB B HAYKE HE
JIOMYCKAEeTCs, OHO ONpENeNsAeTCss Kak IUlarhar W sBsSeTcsl HakasyeMbIM. lluThpoBanvie
HEOONbIMX (PparMeHTOB (CO CCHUIKOM HA aBTOPA) JIOMYCKAETCs, €CIIM HaJo TOMYEPKHYTh
CTWJIb WJIM CYIIIHOCTh aBTOPCKOTO ONPEICIICHUsI, HO 3JI0YMOTPEONIATh Uy>KUMH TEKCTAMH
Hemb3s1. JIoKIa t TomKeH ObITh BRICTPOEH JIOTUYHO, MAaTEPHUAT U3J1araeTcs IIEIbHO, CBSI3HO U

IHoCJaCaA0BAaTCIIbHO, ACIAKOTCA BBIBOABI. )KCJ'I&T@HI)HO, YTOOBI CTYACHT MOI' BBIPA3UTh
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cBOE MHEHHE 1Mo oOcyxaemoi npobieme. Heo6xoaumo 3apaHee nMpoayMaTh CXeMbl
JUIST WUTIOCTPAllMd Ha JIOCKE WM MPUTOTOBUTH HUX B (opMe KOMIIBIOTEPHOU
npe3eHTanuu. B nokiane o0a3aTenbHO UCMOJIBb30BAaTh TEPMUHBI U KITIOUEBBIE CJIOBA
no gaHHou Tteme. [locnme nokmnama MpoOBOAUTCS OOCYX ACHUE C JOMOJHEHUSMU U
nonpaBkaMu. OLIEHMBAETCs] KaK KayeCTBO JOKJa[a, TaK U aKTUBHOCTh YYaCTHUKOB

JAUCKYCCHH.

MeToanuyecKue yKa3aHUs M0 MOAT0TOBKEe K KOHTPOJbHBIM padoTam

[To oTaenbHBIM TeMaM Ha KOJJIOKBUYMaX MOTYT MPOBOJUTHCS KOHTPOJIHHBIC
pabotbl wiu TectupoBaHue. K KOHTpOJbHON paboTe (TeCTUPOBAHUIO) CTYIEHT
JIOJKEH TIOJATOTOBUTHCSI OCOOCHHO TIIATENIBHO, TaK KakK MOJIydeHHas OIICHKA HJET B
peditunr. HeoOGxonuMmo elle pa3 MOBTOPUTH JICKIMOHHBIA MaTepuall, MPOYUTATh
HY>KHBIN pa3fiesl B yueOHUKE, BCIOMHUTh CEMUHAPCKYIO AUCKycCcHIo. [[is1 xoporero
3anioMuHaHus (HOpMyJi, CXeM, TEPMUHOB UX HYKHO IMPOMUCATh HECKOJIbKO pa3 Ha
Oymare. Ecnu mpenmonaraercss perieHue 3ajad, MOJIE3HO 3apaHee mpopadoTarth
aHaJIOTUYHBIE.

B koHTponbHON padoTe TEOpEeTHUUECKHE BOMPOCHI JAOJKHBI OBITH OCBEIIEHBI
KpaTKO, HO JOCTaTOYHO MOJHO. B oOTBeTE HOMKHO COAEpKaThCAd OIpEAETICHUE
SBJICHUS, Mpollecca, CTPYKTYPhI, MEpEeUnucieHre Haulojee XapaKTepHbIX MPU3HAKOB
WJIU CBOMCTB SIBJICHMSI, IIpOLIecca, CTPYKTYphI. [IpUBETCTBYETCS cXeMaTU3alus OTBETa

B BUJIC PUCYHKA C YKa3aHUEM JIETAJIEH U CBA3EH.

MeToanueckue yKazaHusi o padore ¢ JUTepPaTypoi
Hano coctaBuTh nepBOHAYAIbHBIN CIIMCOK UCTOYHUKOB. OCHOBOM MOTYT CTaTh
CIIUCOK JIUTEpaTyphbl, PEKOMEHJOBaHHbII B paboueld mnporpamme Kypca. s
ynoOcTBa pabOThl MOXKHO COCTaBUTh COOCTBEHHYIO KapTOTEKY OTOOpaHHBIX
WMCTOYHUKOB ((paMuIMsi aBTOPOB, 3arjiaBUe, XapaKTePUCTUKU W3JaHUsI) B BHJE
pabGouero ¢aiina B kommbloTepe. Takas KapToTeka MMEET MPEUMYIIECTBO, T.K. OHA

IIO3BOJIACT I[O6aBJ'I$ITB HUCTOYHUKH, 3aMCHATH IIO HCO6XOI[I/IMOCTI/I OIHKM Ha OPYyrue,
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yOupath Te, KOTOpbIE OKA3aJIMCh HE COOTBETCTBYIOLIME TeMaThke. [lepBoHauaabHbIM
CIIUCOK JIUTEPAaTypbl MOKHO JOINOJHHUTH, WCIOJIb3ySl JJIEKTPOHHBIM Kartajaor
oubmuorexkn JIBOY, mpu 3ToM He CTecHSUTECh oOpamarbcs 3a MOMOILBIO K
COTpYJIHHUKAM OMOJMOTEKHU.

Pabortas ¢ nutepaTypoil Mo TOW WK APYroud TeME, HaJl0 HE TOJbKO MPOYUTATD,
HO M YCBOUTb METOJ| €€ M3YYEHHMs: CHENaTh KPATKUN KOHCIIEKT, aJlTOPUTM, CXEMY
IPOYUTAHHOTO MAaTEpuiia, YTO MO3BOJIAET OBICTpEE €ro MOHATh, 3aloMHUTH. He

PCKOMCHAYCTCA JOCIIOBHO IICPCITUCBIBATD TCKCT.
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Hacnopt ®OC

Koxa u ¢popmysiupoBka

Jdranbl (OPMUPOBAHUS KOMIIETEHIIUU

KOMIIeTeHIUH
0a30Bble  NPUHIUMBI  KJIETOYHOW  OpraHU3aIliH
OIIK-5 3HaeT Ouonoruueckux OOBEKTOB, OHOpH3MYECKHE U
OMOXMMHUYECKHE OCHOBBI MEMOpaHHBIX MPOIECCOB U
CIIOCOOHOCTD HPUMCHATD MOJIEKYJISIPHBIX MEXAHH3MOB KU3HEIEATEILHOCTH.
3HaHUE TPUHIMIIOB KJIETOYHON
OpPUEHTHUPOBATHCSI B MUKPOCKOITMYECKUX IpenapaTax
OpraHu3aiu  OUOJIOTHYECKHUX
M DJJEKTPOHOTpamMmax, pa3iudarb  OCHOBHbBIC
00BEKTOB, OWODUBHYECKUX H
CTPYKTYPBI KJIETOK;
OMOXMMHYECKHUX OCHOB, | Vyeer .
OPUMEHSTh 3HAaHUSA O KJIETOYHOW OpraHU3alluH,
MEMOpaHHBIX  MPOIECCOB U
ouopusnueckux M OMOXMMHUYECKUX  OCHOBAX
MOJIEKYJISIPHBIX ~ MEXaHH3MOB
JKU3ZHEJCATCIIBHOCTH TIPH U3YYCHUU YACTHBIX HAYK H
KHU3HEICATEIIEHOCTH .
MIPOBE/ICHUH HAyYHBIX UCCIICIOBAHUIA.
Bnageer | HaBbIKaMu pabOThI C ONTHYECKUM MUKPOCKOIIOM.
OIIK-7 3HaeT CTpoeHHEe U (QYHKIIMH XPOMOCOM — T€HETHYECKOIrO
CHOCOOHOCTh MPUMEHSITh amnmapara KJIeTKU
Gasobie  mpesicTaBieRns 00 |y, pasnMYath  XPOMOCOMHBIC  IUIACTHHKH  Ha
OCHOBHBIX 3aKOHOMEPHOCTSIX U MHKpOIIpenaparax
COBPEMEHHBIX  JOCTH)KEHUSX
TCHETHKA M CeNCKUUH, O | Byapeer
METOAAMU MUKPOCKOIIUY MPU U3YYEHUH XPOMOCOM
TeHOMHKE, TPOTCOMHKE
OIIK-9 3 MEXaHU3MBbI penyniIuKanun XpPOMOCOM u
HaeT
CHOCOOHOCTh UCIOJIb30BaTh MHUTOTHYECKOTO JIeNIEHHsI KJIETOK
0a30Bble  MpPEJCTAaBIEHUS O
3aKOHOMEPHOCTSIX Vateer HaXOJWUTh HA MHKpOIIpPErnaparax MHUTOTHYECKHE
BOCIIPOU3BENICHUS u KJICTKHU, ONIPEACITIATH (1)33131 MHUTO34a
WHIWNBUIYAIBHOTO  Pa3BUTHS
OMOJIOTHYECKUX 00BEKTOB,
METOJIbI MOTydenHs u paGoThl ¢ | BIARCCT | o eayy paboThI ¢ ONITUYECKUM MHKPOCKOTIOM.
AMOPUOHATEHBIMH 00bEKTaMU
CTPOWCTBO W TPHHIUMBI PabOTHI ONTHYECKOTO
1K-1 Buaer | o F P P
MHUKPOCKOIIa
CIIOCOOHOCTh JKCIUTYaTHpPOBATh
COBPEMCHHYIO alaparypy |y HACTpaWBaTh MW  OKCIUTyaTHPOBAaTh  ONTHYECKUU
obopynoBaHue IS MHKPOCKOII
BBITIOJTHEHUS Hay4YHO-
Bnaneer

HCCICAOBATCIIBCKUX ITOJICBBIX U

HaBBIKaMU pa6OTBI C OIITUYCCKUM MUKPOCKOIIOM.
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71a00paTOPHBIX OHMOJIOTHYECKUX

pabor
Ne | KonTposnmpyembie MOYIH O1ieHOYHBIE CPEJICTBA -
1/ /pa3neinsl / TeMbI Koppt 1 sTamnst HAaMMEHOBAHHE
i JUCIUILTAHBI dbopMupoBaHus TEKYIIUHA | MIPOMEKYTOUHAS
KOMITETCHIIHI KOHTPOJIb aTTecTanus
1 | Tema 1. Benenue. OIIK-5 | 3uanue [1P-6 YO-1
[Ipeamer u MeTo bl OIIK-7 | Ymenue
[UTOJIOTUU Bnanenue
OIIK-9 | 3nanue [1P-6 YO-1
ITK-1 Ymenue
Bnanenue
2 | Tema 2. Knetka - OIIK-5 | 3nanue [1P-6 YO-1
3JIEMEHTApPHAS KUBasI OIIK-7 | Ymenue
cucrtema Bnanenue
OIIK-9 | 3nanue [1P-6 YO-1
IK-1 Ymenue
Bnanenue
3 | Tema 3. I'eneruueckmit OIIK-5 | 3nanue YO-2 YO-1
anmapar KJIeTKH 1 OIIK-7 | Ymenue ITP-1
OpraHu3anus Bnanenue I1P-6
TPaHCKPUIILIUU OIIK-9 | 3nanue I1P-6 YO-1
(uaTepdazHoe sIpo) ITK-1 Ymenue
Bnanenue
4 | Tema 4. Opranuzauus OIIK-5 | 3nanue YO-2 VO-1
TUTACTUYECKOTO OIIK-7 | YMeHue ITP-1
MeTabonu3ma B Bnanenue [1P-6
nuTomniasMe (BakyossipHasa | OITK-9 | 3nanue YO-2 YO-1
crucTeMa KJIeTKH) IIK-1 YmeHnue I1P-6
Bmanenne
5 | Tema 5. Opranuzanus OIIK-5 | 3nanue YO-2 YO-1
SHEPTETUYECKOTO OIIK-7 | YMeHue ITP-1
MeTadoIu3Ma Bnanenne I1P-6
(MUTOXOHIPUU U OIIK-9 | 3nanue YO-2 YO-1
TIJIACTU]IBI ) IIK-1 Ymenue I1P-6
Bnanenue
6 | Tema 6. OnopHo- OIIK-5 | 3nanue YO-2 YO-1
IBUraTeIbHas cCUCTEMA OIIK-7 | YMeHue TIP-1
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(TIUTOCKEIEeT) Bnanenue I1P-6
OIIK-9 | 3nanue YO-2 YVO-1
ITK-1 Ymenue I1P-6
Bnanenue
7 | Tema 7. lloBepxnoctubii | OIIK-5 | 3nanue YO-2 YO-1
arnmnapar KJIeTKH OIIK-7 | Ymenue I1P-1
(TutazmMaTtuvecKast Bnanenue I1P-6
mMeMmOpaHa, mnazmaiemma) | OIIK-9 | 3uanue YO-2 YO-1
ITK-1 Ymenue I1P-6
Bnanenue
8 | Tema 8. Penponykuus OIIK-5 | 3nanue YO-2 YO-1
KJIETOK OIIK-7 | YMmenne I1P-1
Brnanenue I1P-6
OIIK-9 | 3nanue YO-2 YO-1
IIK-1 YMenue I1P-6
Bnanenue
9 | Tema 9. luddepenmmanus | OIIK-5 | 3nanue YO-2 YO-1
KJIETOK OIIK-7 | YMmenne I1P-1
Brnanenue
OIIK-9 | 3nanue YO-2 YO-1
ITK-1 Ymenue
Brnanenue
10 | Tema 10. PeakTHBHOCTB, OIIK-5 | 3uanue YO-2 YO-1
[aTOJIOTHUS U CMEPTh OIIK-7 | Ymenue I1P-1
KJIETOK Brnanenue
OIIK-9 | 3nanue YO-2 YO-1
ITK-1 Ymenue
Brnanenue
11 | Tema 11. Knerounas OIIK-5 | 3nanue YO-2 VO-1
TEOpHs OIIK-7 | YMenue
Bmanenne
OIIK-9 | 3nanue YO-2 VO-1
ITK-1 Ymenue
Brnanenue
IIkana oueHUBaHUA YPOBHS C()OPMHUPOBAHHOCTH KOMIIETEHIIUI
Kon ¥ | Otansl GOPMUPOBAHHSA KOMIIETECHIIUH KPHUTEPUH NOKAa3aTe/u
(opmyaupoBka
KOMIIEeTEHIINHU
OIIK-5 3HAeT 0a30BbIC 3HaHHUE  0a30BBIX | CIIOCOOHOCTH




JAJIbHEBOCTOUHBIN ®EJIEPAJIbHBI YHUBEPCUTET

PaGouasi nporpamMma y4eOHoii qucumnianabl «LHuronorns»

Paspa6oranu: npod. AnricumoB | WneHTH(UKAIMOHHBIA HOMEp: KoHTpOoIbHBIN 3K3eMIUIAp HAXOAUTCS Ha
A1, nonent 3romuenko H.E., PIIVA. ...... (98)-06.03.01-b1.5.11.04-2019 Kadenpe KIeTOYHON OHOIOTHN U TeHETHKU Jluer 40 us 62
acc. I'punyenko A.B. IIEH
CIIOCOOHOCTH (moporoBbIit TIPUHIIAITBI MIPUHIIUIIOB HCII0JIb30BaTh
NIPUMEHATH YPOBCHB) KJIETOYHOU KJIETOYHOU 3HaHWEe  0a30BBIX
3HaHHUE OopraHu3aIu opraHu3aIu MIPUHITATIOB
MIPUHITUTIOB OMOJIOTUYECKHUX OMOJIOTHYECKHIX KJICTOYHOM
KJIETOYHOU 00BEKTOB, 00BEKTOB, OpraHu3aIHiH
OpraHu3aIu ouodusnueckue u | OMOPU3NYIECKUX U | OMOIOTHUECKUX
OMOJIOrTYECKHUX OMOXUMHYCCKUE OHMOXMMUYCCKUX 00BEKTOB,
00BEKTOB, OCHOBBI OCHOB Ouopu3nIeCKux U
OMOpU3NIECKUX U MEeMOpaHHBIX MeMOpaHHBIX OMOXUMHUYECKUX
OMOXHMMHYCCKHIX MIPOIIECCOB U | MPOIIECCOB U | OCHOB
OCHOB, MOJICKYJISIPHBIX MOJICKYJISIPHBIX MeMOpaHHBIX
MeMOpaHHBIX MEXaHHU3MOB MEXaHHU3MOB MIPOIIECCOB u
MIPOIIECCOB u JKUBHEJEATENIBHOCT | )KM3HEAEATEIHbHOCT | MOJIEKYJISIPHBIX
MOJIEKYJISIPHBIX . . MEXaHU3MOB
MEXaHH3MOB KUZHEIEATCIBHOCT
KUZHEACITEIBHOC .
TH yMEHHE CIIOCOOHOCTh
OPHEHTHPOBATHCS B
OPHEHTHPOBATHCS B | OPUESHTUPOBATHCS B
MHUKPOCKOITHYECKH
MHUKPOCKOITMYECKH | MHKPOCKOTTMYECKHU
X Tpenaparax u
X Tpemaparax H | X IpemapaTax U
AIIEKTPOHOTPAMMAX
AIIEKTPOHOTPAMMaX | 3JEKTPOHOTpaMMax
, paznuyaTh
, pasznuyarts | , pasznuyaTh
OCHOBHBIE
OCHOBHBIE OCHOBHEBIE
CTPYKTYPHI KJIETOK;
CTPYKTYPHI KJIETOK; | CTPYKTYPHI KIIETOK;
MPUMCHSTh 3HAHUS
. | TPUMCHSTHh 3HAHWS | IPUMEHATh 3HAHUS
0 KJIETOYHOU . .
ymeer 0 KJIETOYHOM | O KJIETOYHOMU
.. | OpraHu3aunuu,
(IpOIBUHYTHIN) OpraHu3aluy, OpraHu3aluy,
ouopuznuecKkux u
Oonodpusnueckux U | Onopusnueckux Hu
OMOXUMHYECKHUX
OMOXHUMHYECKHUX OMOXMMHYCCKHUX
OCHOBax
OCHOBax OCHOBax
KU3HEICSITSIILHOCT
KUZHENICATCIBHOCT | KU3HEACITEIHHOCT
U TP  H3YICHHH
U TpU W3YYCHHH | B TIPH U3YYCHUU
YaCTHBIX HAyK H
YaCTHBIX HAyK M | YaCTHBIX HAayK U
MIPOBEICHUHT
MIPOBEACHUHT MPOBEACHUHT
HAyYHBIX
. HAyYHBIX HAyYHBIX
UCCIIE0BaHUMN. . .
UCCJIEI0BAHMI. HCCIIeIOBAaHUH.
CIIOCOOHOCTH
BIIaJICHUE
HaBBIKAMH PabOTHI HCIIOJTh30BATh
BJIagCeT HaBBIKAMH PaOOTHI
. c ONTHYECKUM HaBBIKK pPabOTHI C
(BBICOKHIA) c ONITHYECKUM
MHUKPOCKOTIOM. ONITHYECKUM
MHUKPOCKOIIOM.
MHUKPOCKOIIOM.
OIIK-7 3HAeT CTpOEHUE U | 3HAHHUE CTPOCHHS H | CIIOCOOHOCTH
CHOCOOHOCTh (moporossIit byHKIHIN byHKUIMi HCII0JIb30BATh
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MPUMCHSITh YPOBEHB) XpOMOCOM — | XxpomMocom — | 3HAHUE CTPOCHUS U
0a30BbIC TCHETUYECKOTO TCHETUYECKOTO byHKIMHA
MIPEACTABICHUS armapara KJIeTKH ammapara KJIeTKH XPOMOCOM —
00 OCHOBHBIX TCHETUYECKOTO
3aKOHOMEPHOCTSIX ammapara KJIeTKH
U COBPEMEHHBIX CIIOCOOHOCTh
pasnuyaTh YMEHHE pa3nyarh
JIOCTHIKCHHSIX pa3nu4arh
ymeer XPOMOCOMHBIE XPOMOCOMHBIE
TCHETUKH u . XPOMOCOMHBIE
(IpOABUHYTHIN) | TTACTUHKH Ha | IUITACTUHKHU Ha
CEJICKIINH, 0 TJIACTUHKH Ha
MHUKpOIIpenaparax | MHKpOIMpernaparax
T€HOMHUKE, MHKpOIIpernaparax
MIPOTEOMHUKE CIIOCOOHOCTh
BIIQJICHUE
METOaMH HCITOJIh30BaTh
METOaMH
BIIAJIEET MUKPOCKOIIUU TIPH METO/IbI
. MUKPOCKOITHH TIPH
(BBICOKMIA) U3Y4YEHUU MUKPOCKOIIUU TIPU
W3YYCHUH
XPOMOCOM W3YYCHHUH
XPOMOCOM
XPOMOCOM
CIIOCOOHOCTh
3HaHHUE HCITOJIB30BaTh
MEXaHU3MBbI
OIIK-9 MEXaHHU3MOB 3HaHHUE
peayIIMKAIIIN
CIIOCOOHOCTH 3HAET Y penyIIMKanuu MEXaHU3MOB
. XPOMOCOM "
HUCIIOJIB30BAaTh (HOpOI‘OBHI/I p XpOMOCOM U | peayIIuKauuu
MHUTOTHYECKOTO
6asoBbie YPOBEHD) MHTOTHYECKOTO XPOMOCOM u
JIeTIEHUSI KIIETOK
OpeACTABIICHUAA O IEJIEHUS KJIETOK MHUTOTHYECKOT'O
3aKOHOMCPHOCTAX eJIEHNUS KIETOK
BOCITPOU3BEICHUS
- YMEHHE HaXOJUTh | CHOCOOHOCTh
HaXOJIHUTh Ha
Ha HaxOJIUTh Ha
HHINBHAYaIBHOT MUKpOTpenaparax
MHKpOIIpenaparax | MHKpOMpernapaTax
0 pa3BUTHUSA MUTOTHUCCKIE poupenap poupenap
T — ymeeT MHUTOTHYECCKHE MUTOTHYECKUE
(TIpOBUHYTHIN) KIICTKH,
0GBLEKTOB KJICTKH, KJICTKH,
’ onpenenats  (asbl o o
onpeneasaTh ¢dasbl | ONpeaeaiaTh  (assl
METO/IbI MUTO32 Y 1Y
paboTHI c
CIOCOOHOCTH
AMOPUOHATEHBIM BIIaJICHUE
HaBBIKAMHU Pa0OTHI HCIIOJIb30BAaTh
1 00BbEeKTaMHU BJIazieeT HaBBIKAaMHU PaOOTHI
. c ONTHYECKUM HaBBIKK PabOTBI ¢
(BBICOKUIA) c OTNITHYECKUM
MHUKPOCKOIIOM. ONTHYECKUM
MHUKPOCKOTIOM.
MHUKPOCKOTIOM.
ITK-1 —— ;| SHAHHE YCTPOUCTBA | 1o o6HOCTS
u MIPUHIIUIIOB
CIIOCOOHOCTD 3HAET MPUHIIUIB PAOOTHI 5 HCITOJIb30BATh
. paboTsI o
SKCILTYaTHPOBATh (HOpOFOBBH/I OITHYECKOrO OHITHIECKOro 3HAaHUC YCTPOUCTBA
OBCHbB
COBPEMEHHYIO yp ) MHKpPOCKOIa MIKDOCKOIA " TIPUHIIIOB
p paboThI

anmnaparypy u
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o0opyoBaHue ONTHUYECKOTO
JJIs1  BBIITOJIHEHU A MHKPOCKOIIa
HAay4YHO-
MCHU 11 HOCTbH
HCCICA0BATCIbCK HacTpauBaTh u ymeHne criocobroc
HacTpanuBaThb " | HaCTpauBaThb u
HX IIOJICBRIX H yMeer AKCIUTyaTUPOBaTh
o SKCILTYaTupOBaTh OKCILTYaTupOBaTh
1a00PaTOPHBIX (IIpOJIBUHYTHIH) ONTHYECKUU ~ ~
PpOABUHYT ONTUYECKUH OIITUYECKUU
OMOJIOrNYECKUX MHKPOCKOIL
MHKPOCKOII MHKPOCKOII
pabort P P
CHOCOOHOCTH
BJIaJICHUC
HaBBbIKaMU pa6OTI>I HCIIOJIb30BaTh
BJIaJIeeT HaBbIKaMU pa6OTI>I
o C OIITHYCCKUM HaBBbIKH pa6OTI)I Cc
(BBICOKUIA) c ONTHYECKUM
MHKPOCKOIIOM. OIITHYCCKHUM
MHKPOCKOIIOM.
MHUKPOCKOIIOM.

MeToanueckue PEKOMEHIAUH, OIIPECACTIAIONINE IPOUHCAYPbLI OHCHUBAHUA
pe3yabTaToB OCBOCHHUSA TUCHHUILINHDBI

TCKYH_IaH H TPOMCKYTOUHAA aTTeCTanusa CTYACHTOB 110 AWCHUIIIIMHC
((LII/ITOJIOFI/I}I» IMPOBOJAUTCA B COOTBETCTBHU C JIOKAJIbHBIMH HOPMATHBHBLIMU aKTaMH

JIB®Y u sBnsercs o0s3aTeIbHOM.

[Io u3zyyaemMol IOUCUMIUIMHE I TEKYLIETO KOHTPOJISI U MPOMEXYTOUHOMN
(cemMecTpoBOI) aTTeCTAIIMK UCTIOIB3YIOTCS CIIETYIOIIHNE
OLEHOYHBLIE CPE/ICTBA:
YO-1 —unauBHIyaibHOE COOECE0OBaHNE, B OCHOBHOM Ha DK3aMECHE;
YO-2 — KOJUIOKBUYM — yueOHOE 3aHsATHE B BUE KOJUIEKTUBHOTO COOECEeI0BaHU;
[1P-1 — nucbMeHHbIN (MJIM KOMITBIOTEPHBIN) TECT;

[1P-6 — nabopaTtopHas pabora.

YcTHblE onpoc - Haubosiee PACTIPOCTPAHCHHBIA METOJl KOHTPOJS 3HAHUUN
ctyAaeHToB. I[Ipn yCTHOM ompoce yCTaHaBJIMBAECTCS HEMOCPEICTBEHHBIM KOHTAKT
MEXKJy MpErnojaBaTeleM M CTyJEHTaMH, B MPOILIECCE KOTOPOro NpPenoaaBaTelb

MMOoJIy4acT HHUPOKHUEC BO3MOXKHOCTU IJISI OLICHKH KOJMYCCTBA M Ka4CCTBA YCBOCHUS
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CTyJleHTaMu ydeOHoro marepuana. OH siBisieTcs HauOosiee paclpoCTpPaHEHHOW U
aJIekBaTHOM (POPMOI KOHTPOJIS 3HAHUM ydyalIuxcsi, BKIIOYAEeT B ceOsi cobeceioBaHue
(rmaBHBIM OOpa30M Ha PK3aMEHE U 3a4€Te), KOJUIOKBUYM, JIOKJIA/I.

KDI/ITCDHI/I OILCHKH YCTHOI'O OTBCTA.

«5 OayyoB» BBICTABIIETCS CTYJEHTY, €CIIM OH Ha 00CY)KJaeMble BOIPOCHI J1aeT
IPABUJIbHBIE OTBETHI, KOTOPBIE OTJINYAETCS TITyOMHOM M MOJHOTON PacCKpBITUS TEMBI,
YMEET JieJaTh BbIBOJbI U 000OIIEHHUS, 1aBaTh apryMEHTUPOBAHHBIE OTBETHI, KOTOPHIE
JIOTUYHBI U MOCJIEI0BATEIbHBI.

«4 Ganmna» BBICTABIIAETCS CTYJEHTY, €CJIM OH Ha 00CYyXJaeMble BONPOCHI JacT
IIPaBUJIbHBIE OTBETHI, KOTOPBIE OTIMYAETCS TIIyOMHOW M MOJHOTOM PACKPBITUS TEMBI,
YMEET JieJIaTh BBIBOJABI M 00OOLIEHUS, OJHAKO JAOIYCKAaeTCid OJHY-IBE OIIMOKH B
OTBETaXx.

«3 Oaytay BBICTABIISETCS CTYIEHTY, €CIIM OH Ha O0OCYyXKIaeMble BOIIPOCHI JAacT
OTBETHI, KOTOPBIE HEAOCTATOYHO IOJHO €r0 PacKpbIBAIOT, OTCYTCTBYET JOTMYECKOE
IOCTPOEHHUE OTBETA, I0IYCKAET HECKOJIBKO OIINOOK.

«2 Ganay BBICTABIIETCS CTYAEHTY, €CJIM OH Ha O00CYKJaeMble BOIPOCHI AET
OTBETHI, KOTOPHIE MTOKA3bIBAIOT, YTO HE BIJIAJEET MAaTEPUAJIOM TEMBI, HE MOXKET J1aTh
NaBaTb apryMEHTHUPOBAHHBIE OTBETHI, JOMYCKAIOTCSd CEpPhE3HbIE OIIMOKH B

coJep>KaHUM OTBETA.

Ko/iokBUyM MOXeET CiIyXUTh (OpMOH HE TOJBKO MPOBEPKH, HO U
NOBBILIICHHUS] 3HAHUN CTYyAEHTOB. Ha KOIIOKBHyMax MOTYT OOCYXIaTbCsl BCE WU
OTZEJIbHBIE TEMBI, BOITPOCHI H3y4aeMOTO Kypca.

Kpurepuu orieHkr 3a BBICTYIIEHUS (JOKIa/1bl) HA KOJUIOKBUYMax T€ K€, YTO U

IIpHU YCTHOM OTBCTC.

Tecr sBnUsSeTCS NHCHMEHHOM WM KOMIBIOTEPHOH (OPMOM KOHTPOIIS,

HAIlpaBJICHHOW Ha NPOBEPKY BIAACHUS TEPMHUHOJIOTMYECKUM amnnaparoMm M
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KOHKPETHBIMU (TOYHBIMHU) 3HAHUSMU B 00IacTH (YHAAMEHTAIBHBIX U MPUKIIATHBIX
JUCITUTUIHH.

Kpurepnn o1ieHKHM TeCTa:

5 OanIoB BBICTABISIETCA CTYIEHTY, eciu oH oTBeTwia Ha 100-90 % ot Bcex
BOIIPOCOB.

4 Gana BBICTABIISIETCS 32 IPABUIIBHBIN OTBET Ha 89-80 % OT BceX BOMPOCOB.

3 Gajuta BBICTABIISIETCA 3a MPABUIIbHBIN OTBET Ha 79-65 % OT BCexX BOIPOCOB.

2 Oasuta BBICTaBIIIETCA 3a MPaBWIbHBINA OTBET Ha 64-50 % OT Bcex BOIIPOCOB.

1 Ganna BBICTABIIAETCS 3a MpaBWIbHBIM OTBET MeHee yeM Ha 50 % oT Bcex

BOIIPOCOB.

TCCTI/IpOBaHI/Ie N KOHTPOJIbHBIC pa6OTBI MMPOBOJATCA B 4aChbl, OTBCACHHBIC Ha
na60paToprle 3ansaTus. U3 OLCHOK TCCTOBBIX pa60T, a TaKKC C Y4CTOM aKTHUBHOCTH
CTyACHTa Ha KOJUIOKBUYMAax HAIIOJIOBHHY CKJIaAbIBACTCA peﬁTHHFOBaH OIICHKA

MIPOMEXKYTOUYHOH (CEMECTPOBOI) aTTECTAMH 110 IAHHOMW JTUCIUILIHHE.

OueHouHbIEe CPeACTBA IS IPOMEKYTOYHON ATTeCTAlMHU

B kadecTBe 3aKIIIOUMUTENIBHOTO JTama MNPOMEKYTOUYHOU (CEMECTpOBOIA)
aTTecTaIy Mo quciuiuinie «{uToaorus» npemrycMOoTpeH IK3aMeH.

MeTtoauyeckue ykazaHusi o cavye IK3aMeHa

Ha sk3amMeHe B KadecTBE OIICHOYHOTO CPEJICTBA MPUMEHSIETCS coOeceI0BaHuE
10 BOIIPOCaM OWJIETOB, COCTABJICHHBIX BEIYIIMM IMPENOJaBaTeNIeM W TOIMUCAHHBIX
3aBeAyOmMUM Kadeapoil. DKk3aMeHbl MPUHUMAIOTCS BEAYIIUM IPEIO aBaTeIeM WU
€ro aCCUCTEHTOM.

Bo Bpems mpoBeneHUs 3K3aMEHAa CTYJICHTHI MOTYT TIOJb30BaThCs padouei

nporpaMmMon yuyeOHOM AMCHMILUIMHBL. B cilydae MCnosib30BaHUsI CTYAEHTOM CPEJICTB
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JUISl CIIMCBIBAHMSI, PK3aMEHATOp MMEET MPaBO YAAIUTh CTYJEHTa C 3K3aME€Ha, a B
HK3aMEHAIMOHHYIO BEIOMOCTh IOCTABUTh HEYJOBJIECTBOPUTEIBHYIO OLICHKY.

[Ipu siBKe Ha PK3aMEH CTYJEHTHI 00s13aHbI UMETh TIPH CEOE 3aUETHYIO KHUKKY.
[IpenoaBarenpb 3amoiHIET COOTBETCTBYIOUIUE rpadbl 3a4€THON KHUXKKHU CTYJICHTA:
Ha3BaHMWE JUCHUUIUIMHBI B COOTBETCTBUM C YYEOHBIM IUIAHOM, €€ TPYJIOE€MKOCTD,
dbamMunus mpenojaBarens, OleHKa, 1aTa, MOANKCH.

JI1s1 cniaum yCTHOTO AK3aMeHa B ayJUTOPUIO OJJHOBPEMEHHO MpUTamaercsa 5-6
CTYyIEHTOB. BBIXOAUTHh W3 ayaUTOpUU BO BpeMsi MOJATOTOBKM K OTBeTaMm 0e3
paspeleHnss dK3aMeHAaTopa CTYAEHTaMm 3amperaercsa. Bpews, mnpenocrasisemMoe
CTYJEHTY Ha MOJATOTOBKY K OTBETY Ha YCTHOM 3K3aMeHE — 30 MUHYT.

[Ipu npoBeaeHNN 3K3aMEHa HK3aMEHAIITMOHHBIN OUJIET BRIOMPAET caM CTYICHT.
IIpu cmade yCTHOro 3K3aMEHa 3K3aMEHATOp MOXKET 3a[aBaTh JONOJHUTEIbHbIC
BOIPOCKHI. Eciu CTyAeHT 3aTpyAHs€TCsl OTBETUTh Ha OJUH BOIPOC BHIOPAHHOTO
owiiera, TO €My MOXHO TPEIJIOKUTh B3ATh JAPYrod OWJIET, NMPH ITOM OIICHKa
CHUKaeTcs Ha Oal.

IIpr mpoOMEXyTOYHOM aTTECTallMM YCTAHOBJIEHBI OLIEHKM: Ha 3JK3aMEHax
«OTIIMYHO», «XOPOILIO», «YAOBJIETBOPUTEIBHO» U «HEYJOBIETBOPUTEIIBHO», Ha
3a4€Tax — «3aYTEHO» U «HE 3aYTEHOM.

[Ipu HesiBKE CTyJeHTa Ha 9K3aMEH 0e3 YBaXUTEIbHOU MPUYUHBI B BEOMOCTH
JIEJIaeTCs 3aIUCh «HE SIBUIICS.

OlLieHKH, BBICTABJIEHHBIE SK3aMEHATOPOM MO MUTOTraM 3K3aMEHOB, HE IMOJJICKAT
nepecMoTpy. CTyAE€HT, HE COTJIACHBIA C BBICTABJICHHON OILICHKOW, HMMEET MpPaBo
nojaTh 3asBieHMe Ha wuMs aupekropa Illkonsl. B ciyuae 000CHOBaHHOCTH
MOJAHHOrO 3asBiieHus] AupekTop I[lIKkonbl CO3/1aeT KOMHMCCHIO B COCTaBE TpeX
nmpenojiaBarenieil Mo cooTBeTCTByoMIeH kadenpe. OneHka, MOTydYeHHAs CTYACHTOM
BO BpeMs MEPECAAYN IK3aMEHA KOMHUCCHUH, SIBISETCS OKOHYATEIbHOM.

Kputepuu BLICTABJICHMS OLICHKM Ha DK3aMEHE
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OrneHka «5» cTaBUTCS TOT/Ia, KOT/Ia CTYyACHT CBOOOIHO BJIaJeeT MaTEPHAIOM U
HE JIOIyCKAaeT OIIMOOK MPU OTBETE HAa BOIPOCHI IK3aMEHAIIMOHHOTO OujeTa, Kpome
TOTO JIETKO OPUEHTUPYETCS B MATEPHUAJIE U3yYAEMOW TUCUUILUIMHBI, YTO OTMEYAETCS B
OTBETax Ha JOMOJIHUTEIBHBIE BOIPOCHI.

Ouenka «4» cTaBUTCS TOrJa, KOTJa CTYAEHT 3HAET BECh U3YUCHHBI MaTepuan,
HO JOITYCKAaeT HEKOTOPhIE HETOYHOCTH B OTBETAaX HA BOMPOCHI K3aAMEHAIMOHHOIO
OwieTa ¥ Ha JIOMOJHHUTEIbHBIC BOIPOCH, KOTOPBIC 3aJacT MpernojiaBaTeiab, HO MpHU
ATOM MOKET UCIIPABUTh OLIMOKY MPHU 3ajaBAHUH €My HaBOISIIUX BOIIPOCOB.

Ouenka «3» CTaBUTCS TOT/A, KOTAa CTYASHT MCIBITHIBACT 3aTPYJHECHUS IMPU
OTBETE HA BOMNPOCHl JK3aMEHAIIMOHHOTO  Owuijiera, IUIOXO OTBEYAaeT Ha
JIOTIOJTHUTEIIBHBIE BOMPOCHI MPEIOIaBATEIIA.

Ouenka «2» CTaBUTCS TOrJAa, KOIrJa CTYACHT HE BiIaJeeT MaTepualiam
M3y4aeMOW JUCHUIUIMHBI W HE OTBEYA€T Ha JIONOJHUTEIbHBIE BOMPOCHI

IpCIoaaBaTCIiAd.

IIpy MCHOJBE30BAaHUM PEUTHHTOBOM CUCTEMBI aTTECTAIlMU II0 JUCIIUILINHE

((]_[I/ITOJIOFI/ISI» OKOHYATCJIbHAaA OLCHKAa CKIAaAbIBACTCA H3 PC3YJIbTATOB TCKYIICTO

KOHTPOJIA YyCIICBACMOCTH (HOCCIH&GMOCTB 38,H$ITI/II71, CCMHHApPbI, KOHTPOJIbHBIC

paboThI, TECTHI) U CIIAYM DK3aMEHA.

Bonpocsl k 3x3aMmeny no gucuuninne «lurosmorus»

buonorus kieTku - ee 3aJ1a4d U MECTO CPEIId IPYTUX HAYK.
MeTtonbl U METOAOJIOTHS U3YUYEHHUS KIIETOK.
KneTka kak OTKpbITasi MaTepUaIbHO-3HEPreTUUECKAsT CUCTEMA.

Kierka kak camoBoCcIpou3Bosiascs HHOOPMaIIMOHHAs CUCTEMA.

A S e

Knerka kak CCHCOPHO-PCAKTHBHAA CUCTCMA.
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6. Kierka kak ynopsaoueHHas, CTpPyKTypUpOBaHHas cucTeMa (JIUCKPETHOCTh
OpraHu3aIlvn).

7. OOmas XapakTepUCTHKa TEHETUYECKOIro amnmapara KIETKH (CTpOCHHE U
(GYHKIIUU KJIETOYHOTO 5]Ipa).

8. Opranu3zanus XpoMaTHHA: XHMHYECKHMII COCTaB XpoOMaTHHA, pa3Mep
r€HOMa, CTPYKTypa F'€HOMa MPOKAPHOT.

9. Crpykrypa reHomMa 3yKapuoT, YDPOBHA KOMIIAKTU3ALMU XPOMATHHA.

10. Kapuoturm: uucno, pazmepsl, popma, tuddokpacka XpoMOCOM.

11.Cunres u npoueccunr MPHK, crutaiicunr.

12. Anpeimko u popMupoBaHue puOOCOM.

13. lllepoxoBaTelii »HAOIIA3MaTHuecKuil petukyiaym (LLDP), crpykrypa u
byHKIUA pEOOCOM.

14. I'mankuit sHg0MIIa3MaTu4Yeckuii petukyaym (I'OP), ero pa3HOBUIHOCTH U
byHKINU.

15. Anmapart I'onbku: reHe3uc, CTpYKTypa U GyHKIIHH.

16. JIn30cOMBI U BHYTPUKJIETOUHOE MUIIEBApPEHHUE.

17. nTerpaius 37€MEHTOB BaKyOJISIPHOM CUCTEMBI.

18. Ob6miass  XapakTepUCTUKA DHEPreTUYECKOro  MeTadoyM3Ma  KJIETKH,
uctoyHukH cuHTe3a ATO.

19. Mexanusm cunte3a AT® B MUTOXOHAPUSIX M XJOpoIUIacTax (Teopus
Murtuenna).

20. ITolyaBTOHOMHOCTh MUTOXOHJIPUM W IUJIACTUJl B JYKAPUOTHOW KIIETKE.
[Ipobiiema npoucxoxaeHus (OMoreHe3a) MUTOXOHAPUM U TUTACTHI.

21. DHepreTuka MpoOKapUOT.

22. O0mas XapakTepruCTUKa OTIOPHO-IBUTAaTCILHON CHCTEMBI KIICTKH.

23. [IpomexxyTouHble (PUTAMEHTHI.

24. Mukpo(duiaMeHThI ¥ aKTHH-MHUO3WHOBBIC IBUTATEILHBIC CTPYKTYPHI.

25. MukpoTpy0oUuKku 1 TyOyTUH-TMHEUHOBBIC IBUTATEIbHBIE CTPYKTYPHI.
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26. JIpuratenpHbIN anmapaT 6aKTepui.

27. CoctaB u o0miasi XapakTepuUCTHKa MOBEPXHOCTHOTO ammapara KIETKH:
rIa3MaTHydeckasi MeMOpaHa, TIIMKOKAIMKC, KOPTUKATBHBIA IIUTOCKETIET.

28. TpancnopTHo-OapbepHasi (QYHKIUS IUTa3MajeMMbl: TpaHCMEMOpaHHBIN
TPAHCIOPT, BE3UKYISPHBII TPAHCTIOPT.

29. PeuenropHas byHKIUS 1a3MajIeMMBI: MOHSITHE peneniuu,
Pa3HOBUIHOCTH KIIETOYHBIX PELIENTOPOB.

30. Aare3us 1 MEKKJICTOUYHBbIE KOHTAKTEL.

31. MUTOTHYECKU LIUKI 3YKaPUOTHOM KIETKH.

32. 3akoHomepHocTH permkanun JJHK.

33. Muto3: (pa3bl 1 KHHETUYECKUE MEXAHU3MBI.

34.OHa0penpOyKIMS KIETKU: MHOTOSIAEPHOCTD, SHIOMHUTO3, OJUTECHHUS.

35. Iuddepenunaius KI€TOK B TUCTOTEHE3aX - OOIINUE MOHATHS.

36. CTBOJIOBBIE KJIETKU U UX OTEHIIUH.

37. UHIyKTOPBI U PETYIATOPHI KIIETOUHOU A HEpEHITUPOBKHY.

38. Teopus nuddepeHnanabHON SKCIPECCUU TEHOB.

39. IlaTosiorust U CMEpPTh KIETOK: HEKPO3 U AllONTO3.

40. KireroyHast TeOpusi — UICTOPHSI U COBPEMEHHBIE ITOCTYJIATHI.

OueHovHbIe cpeAcTBA AJs TEKYyLeH aTTecTalun

Tembl 1 BONIPOCHI KOJLUIOKBUYMOB 10 Aucuuiuinie «Lurosorus»
KosnokBuym Ne 1. Tema: "Crpykrypa U QyHKIUM KJIETOYHOTrO sigpa'

Llenmpanvrnas 0oema MonekyIApHoU duosocUU
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1. IlpuBecT cxeMy CTpPOEHUA M OXapaKTEPU30BaTh COCTAB MOJIEKYJIbI
HyKJIeoTuaa. Uepes Kakue CBSI3U HYKICOTUAbl COCAUHSIOTCSA B MOJIMHYKICOTHIHYIO
nens?

2. JlaTb CpaBHUTEJIbHYIO XapakTepucTuky ctpoeHus moiiekyn JJHK u PHK.
Kakue cBs3u dopmupytor asovHyro crmpais JHK? OOwsicHuTs mnpuHIMI
KOMIUIEMEHTAPHOCTH B TIOCTPOCHHUH JABOMHOM CIHpAM, Ha3BaTh KOMILIEMEHTAPHBIE
napbl HyKJIEOTHJIOB.

3. JlaTth ompeneneHue MOHATHSA "TpaHCKpUILUA", OOBSICHUTH MOJIEKYJISIPHBIN
MEXaHU3M TPAaHCKPUIIMH: YTO SBJSETCS MaTpule, KaKOH HCHOJb3yeTcsl (GEepMEHT,
OTKyJla OepyTCsl MPEAIIECTBEHHUKH JJII CHHTE3a?

4. Jlatp onpenenenue noHATus "Tpancmsauud’. IIpuBectu cxemy U 0OBSICHUTH
MexaHu3M padoTel pubocoM. Ompenenuts posib Kaxaod ¢opmel PHK B cuntese
Oeka.

5. Jlath KpaTKuii OTBET HA BOIPOC: YTO BhIpaxkaeT renernueckuid koa? [louemy
KoJ TpuiuleTHbIA? Kakue MOJeKysnbl BBICTYNAIOT B POIM  JAEKOAUPYIOLIErO
MeXaHu3Ma?

6. Jate xkpaTkoe ompenereHue € QOpMyNy IEHTPAIbHOW  JOTMBI
MousiekyJisipHoil Ouonoruu. Kakossl ¢ynkuun JJHK B kierke? Kakue cunTtessl u
IIOYEMY Ha3bIBAKOTCS MAaTPUYHBIMU?

7. Ucxonsa wu3 ¢opMynsl IEHTPAIBbHON JOTMBI MOJIEKYJISIPHOW OHOJIOTHH,
OOBSCHUTD, YTO SABJISIETCS MOJIEKYJISIPHOM OCHOBOW M€HOTHIA U (DEHOTHIIA.

8. Jlath ompeneneHrue TOHATHS "peruivMKanus', OOBSCHUTH MOJICKYJISPHBIMA
MEXaHHU3M U HazHauyeHue permkanuu JJHK.

Cmpykmypa u (pyHKYuu K1emoyHo2o a0pa
OcHognble 6onpocyl

9. ObmemMopdosornueckasi XapaKTeprUCTHKA SACPHOTO armapaTa YyKapruOTHBIX

H IIPOKApPHUOTHBIX KIJICTOK.
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10. CymHOCTh KOHLIENIMHA HENPEPBIBHOCTH XPOMOCOM B >KM3HEHHOM IMKIIE
KJIETKHU.

11. Xumnueckuii coctaB xpomaruHa. Yro takoe JJHII?

12. YpoBHU CTPYKTYpHOW OpraHHU3allid XpOMaTHHA. Jy- U TE€TEPOXPOMATHUH.
Kakue ypoBHU opraHu3amnuy XpOMaTHHA XapaKTEePHBI 11t HHTepda3zHOro sapa?

13. Kakue mnposiinenusa Tpanckpununu MPHK MoOXXHO BHIETH B CBETOBOW U
AIEKTPOHHBIN MUKPOCKOM?

14. CtpoeHne XpOMOCOM THUIA JAMIIOBBIX IIETOK U MOJUTEHHBIX XPOMOCOM,
COOTBETCTBHE HX JETalIell XPOMAaTHUHOBBIM CTPYKTYpaM OOBIUYHBIX SIZIEP.

15. Crpoenne u pyHKuuu sapbika. OOBIACHUTH CYIIHOCTh MPOLIECCUHTA
pPHK.

16. CtpoeHue >yKapuUOTHYECKOW pPHOOCOMBI: CYOBEIUHUIBI, MapaMeTPhI
monekyn PHK, Genku.

17. Yro Takoe amrmumdukanus sapsimkooi [JHK? I'ne uzBectna u nist yero
OHa Hy>KHa?

18. SnepHblii MaTpukc U siiepHas o0O0JIOYKa: UX CTPOEHHWE M 3HAYCHUE B
opraHu3anuu paboThl XpoMaTHHA.

19. Ctpoenue v PyHKIIUU SAEPHBIX MOP.

Jlononnumenvhvie onpocwl

20. Yrto Takoe TreH? OOBACHUTH €ro MOJEKYJSPHbIHA, CTPYKTYpPHBIH,
GYHKIIMOHATBHBIA U TEHETUYECKUN CMBICIT?

21. Iloyemy XpoMaTHH OTJIMYAETCS BHICOKOU Oazoduneit?

22. PackppIThb MNPEICTABICHUE O MPEPBIBUCTOM CTPYKType T€Ha: DK30H-
WHTPOHHAsT OpraHu3anus TeHa, ocobeHHoctu mnporeccuara MPHK, wmexanusm
CILJIAMICUHTA.

23. B HepBHBIX KJIE€TKaX sifjpa o0bruHO KpymnHbie U Onenubie (JIHK BoisBisieTcs
C TPYAOM), B 3pUTPOIMTAX NTHUI[ U PbIO, HAIPOTHUB - SAPA MEIKHUE U OYEHB IIJIOTHBIE.

UT0 MOKHO CKa3aTh O CTPYKTYpE XpOMAaTUHA U (DYHKIMH 3TUX siiep?
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24. T'enetndeckass KOHCTUTYIUSI YEJIOBEKAa HECPAaBHEHHO CJIOXKHEE, YeM Yy
JATYIIKA WK peIObl. B TO ke BpeMs y HEKOTOpbIX amM(puOUN M JIPEBHHUX PHIO
HopMasibHOe KonuuecTBO siaepHod JIHK B 10-50 pa3 Oonbulie, yem y yesnoBeka H
JIpyrux MiekonuTaromux (2c yenoseka - 6nr JIHK, narymku - 11nr, TputoHna - 74mr,
ambuymsl - 108nr, canamanapsl - 340nr). [loyemy?

25. KakoB myTh nepeHoca cyobeIMHUI] pUOOCOM U3 SJIPBIIIKA B [IUTOIIA3MY ?

26. Kakoga ponbs pPHK B opranuzanuu uim GyHKIMOHUPOBAHUU pUOOCOMBI?

27. Ilouemy rensl pPHK B sapbIIKOBOM OpraHu3aTope UMEIOT MHOTOKPATHYIO
MTOBTOPHOCTH?

28. Kak ¢ moMomibto aBTopaarorpapuu BbIIBUTh MECTO CHHTE3a, HAIlPaBJICHUE
Y CKOPOCTb NepeMenieHus: cuaTe3npoBanHoit PHK?

29. KakuMu IMTOXUMHUYECKUMHU METOoJIlaMu MO>XHO BbIsIBUTH JIHK u nzmeputhb

€€ KOJIMYECTBO B KJIICTOYHOM SII[pC?

KoasokBuym Ne 2. Tema: "Opranuzanus njacTu4eckoro Meraooausma''
OcHognble 6onpocyl

1. Kakue KIJIETKM MNOJKENyJAOYHOM >KeJe3bl Ha3bIBAalOTCS anuHapHbIMU? YUTo
TAKOE allMHYChI B MOHKEITYA0YHOM kene3e? CTpoeHue auHyca.

2. OOBsiICHUTE TIOHSATHE TOJSPHOCTH B OTHOIICHHH AallMHAPHOW KJIeTKHU. Yem
oOycoBiieHa MOpQoorudeckasi MOJIPHOCTb ITUX KIETOK?

3. O0bsicHuTe (DYHKIUIO allMHAPHOM KIJIETKW TOJKEITYJOYHOU kene3bl. UTo
TaKo€ 3UMOTEH U 3MMOT€HOBbBIE TPaHYyJIbl?

4. OTkyaa nojiy4daeT allMHapHas KJIeTKa MUTaHue JJIsl CUHTe3a cekpeToB? UTo
OHa TOJYyYaeT B KAYECTBE MUTAHUSA?

5. Yro Takoe opractoraszma, IIDOP? Yem o0ycnoBieHo ©6a3anbHOE

pacnonoxenue [IIDP B attmHapHoii kineTke?
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6. Crpoenne u dynkuuu [IDP. 3auem pubocombl (UKCUpPOBaHBI Ha
MeMOpanax I[IDP? OOBSCHUTH CYIIHOCTh MOCTTPAHCISALMUOHHBIX MOAU(PUKALINNA
oenkoB B [IIOP.

7. O0BsicHUTh MexaHu3M nepeHoca BeniectB ot LIIDP k anmapaty [Nonbaxu.

8. Ctpoenue u ¢pyHkumu anmnapara ['onbmku. B yeM nposBisercs moJspHOCTb
TUKTHOCOMBI? Kakue CUHTE3bI U EPECTPOMKHN MOJIEKYJ UAYT B annapare ['onbmku?

9. OOBSACHUTD MEXaHU3M CEeKpenuu (COOCTBEHHO AIKCTPY3WMH) B allMHAPHOU
KJIETKE MOHKEITYA0YHOM JKETe3bl.

10. Tme u xak oOpa3yroTcsi mepBUUHbIE JM30cOMbI? KakoBa ux ¢GyHKIMS
BOOOIIE U B CEKPETOPHOM KJIETKE B YACTHOCTH?

Llononnumenvhvie gonpocwl

11. Iloka3aTh AMHAMHKY BKJIIOUEHHUS MEUYEHBIX aMHUHOKHUCIOT OT 5 MUH A0 3
4acoB 10 30HAM alMHApHOM KkJeTku (Merox asTtopaauorpadum). Kakyro
uH(dOpMAaIUIO JaeT aBTopaauorpad s BKIOYCHUS aMUHOKUCTIOT?

12. OOBACHUTH MOHITHE CEKPETOPHOTO MUK KICTKH.

KosnokBuym Ne 3. Tema: "BuoxumMuveckue 0CHOBbI M OPraHU3ALMS
JHepPreTH4YecKoro meradoausma'
OcHosHwvle onpocwvl

1. Tlnacthyeckuii ¥ DHEPreTHYECKUN METa0OIM3M, HMX Ha3HA4YCHHE W
HAIPaBJICHUE PEAKLIUM.

2. OOmas XxapakTepUCTHKa CHCTEM D3HEPreTUYECKOro MeTaboju3Ma
HYKapHOTHBIX KIIETOK C aBTOTPOPHBIM U TeTepoTpOdHBIM TUMAMHM NUTAaHUA (TIO
Ta0JIMIIE SHEPTEeTHUECKOTO OOMEHA).

3. Crpyktypa, cBoiictBa u (yHkuu Monekyibsl AT®. Kpyroo6opor ATD B
KU3HeAeATeNbHOCTH KIeTKU. [IpuBect mnpumepsl AT®-3aBUCUMBIX peakiui B

KIJICTKC.
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4. dortocuHTE3: CBEeTOBasg M TeMHOBas (a3bl. MexaHU3Mbl COMPSHKCHUS
nepeHoca Bojopoaa u cunre3a ATD B xnopomiacrax (mo Mutyeny).

5. I'muxomu3 u conpspkeHHbIM cuHTe3 AT®. OT 4dero 3aBUCUT JajbHEWIas
cynp0a npoayktoB riaukoiuza? Urto takoe Opoxenue? CylecTBYIOT JIM B MPUPOJIE
KJIETKH, PHEPTE€THKA KOTOPhIX OCHOBaHA TOJBKO HA TIIMKOJIN3E (OpoKeHNH)?

6. Jpixanue: nukia KpeOca u mpixatenbHast 1ienb. MexaHU3Mbl CONMPSDKCHUS
nepeHoca Bojopo/ia u cuare3a AT® B MUTOXOHIpUAX (110 Murtueny).

7. UYro BbIpaxaroT TEPMHUHBL: (POTOGOCHOPUIUPOBAHUE U OKHUCIUTEIBHOE
bochopunupoanue? (Ilouemy "dochopunuporanue", nmouemy "doro-", moyemy
"oxucnurenbHoe"?). UTo o0miero U pa3iMyHOro B 3THUX JBYX Ipoueccax? I'ne oHu
IIPOUCXOIAT?

8. CpaBHUTH YJIBTPAaCTPYKTYpPy XJOpPOIUIACTOB M MUTOXOHApui. Yem
OOBSACHUTH 00IIHE YEPTHl MEMOPAHHOW OpraHu3aly 3TUX OPraHOU10B?

9. Kak opraHu3oBaHbl CHCTEMBI CONPSIKEHHsI IEpEHOCa BOJIOPOJA W CHHTE3a
AT® y npokapuoT (Ha IpuMepe CUHE-3eJICHBIX BOJAOPOCIEH 1 adpOOHBIX OaKTepuid).
[IpruMeHnMa 1M K HUIM XEMHUOCMOTHYECKast Teopus Mutuena?

10. Tlowemy mutacTHIbl W MHTOXOHJPUM Ha3bIBAKOT I10JYaBTOHOMHBIMU
opranougamMu? Kak wuaer ux HOBOOOpa3oBaHME M CHEIUATU3AMUS B Pa3IUYHBIX
KJIETKaX?

11. Kakue runore3bl OOBACHAIOT MPOUCXOXKIECHUE TIOJTYyaBTOHOMHBIX
OpraHOUJIOB B ABOJIIOIIMHU KIIETOK?

Llononnumensvnvie 6onpocwl

12. MoryT J1 MCHOJb30BATHCS B KAUECTBE AKKYMYJISITOPOB M MEPEHOCUHUKOB
sHepruu aApyrue, kpome ATD, Monekymnbl?

13. Kaxkoit T meTabonu3Ma: MIacTUYECKUN WU IHEPTETUYECKUN OTPaKaroT

peakiuu poTocuHTE3a B XJI0OpOIIIacTax?
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14. C yderoM XeMHOCMOTHYECKON Teopuu Murtuena, mokas3arb, B Kakue
(GopMBbI MOCIETOBATENIBHO NEPEXOJUT SHEPTUS OT COJHIIA 10 MOJIEKYJIbI TJHOKO3bI B
peaknusix HOTOCHHTE3A.

15. K kakomy Tumy MeTaboju3Ma: MJAaCTHUYECKOMY WJIIM DHEPreTHUYECKOMY -
OTHECTH PEaKINH PACIICIUICHUSI OMOTOJIMMEPOB B JIN30COMaX?

16. CpaBHUTE INIMKOJIU3 U JIbIXaHUE IO MPOJYKTUBHOCTHU 3allaCaHUsl SHEPTHUMU.
[Touemy, HECMOTpsL Ha SBHBIA SHEPTETUYECKHUI ITPOUTPHILI, B IPUPOIE CYLIECTBYIOT
KJIETKH-OPTaHU3MBbI C TNIMKOJIUTUYECKUM 3HEPrOOOMEHOM?

17. Yem 0O0ycnoBII€HBl UIMUTEIbHbIE MBIIIECYHbIE OOJM MMOCIE MHTEHCUBHOMN
¢dusnueckoil Harpy3ku? [louemy 3Tu 6071 Mano OECIOKOST TPEHUPOBAHHBIX JTHOAEH?

18. Kakue KJIeTKH y MHOTOKJIETOYHBIX YKUBOTHBIX MOTPEOIISIIOT OOJIbIIE BCETO
sHeprun? Kak 3To BBIpa)KE€HO B UX YJIBTPACTPYKTYpE?

19. Knerkm Kakux OpraHu3sMoOB O0O0JIaJal0T HaumOoJee IMOJIHBIM HabopoM

sHeproodeceurnBaromux Mexann3MoB? HazoBure 3T MEXaHU3MBL.

KosiokBuym Ne 4. Tema: "OnopHo-IBUraTeibHbIAM U MOBEPXHOCTHBIH
anmapartbl KJieTkn"
OcHognble 6onpocyl

1. JlaTb CpaBHUTEIIBHYIO XapaKTEPUCTHUKY MOJIEKYJISPHO-CTPYKTYPHOR
OpraHu3aluy MPOMEKYTOUHBIX (PUITAMEHTOB, MUKPO(PHUIAMEHTOB U MUKPOTPYOOUEK.
Ha3Bath 0OCHOBHBIEC O€JIKH U TTapaMeTPhl UX arperauu.

2. JInst KakuX IUTOCKENETHBIX CTPYKTYP XapaKTePHBI IIPOIIECCH CAMOCOOPKU U
pazoopku: UTo n3BeCcTHO 00 3TUX MEXaHU3MaXx?

3. MukpoduiaMeHThl KaK CKEJIETHBIE U JBUTaTeNIbHbIC CTPYKTYpHI. [Ipu kakux
YCIIOBUSIX BO3HHUKAET CIIOCOOHOCTh MUKPO(DUIAMEHTOB K JBUTATEIBLHON peaKiyu’?
OOBsICHUTE MEXAHO-XUMHYECKHE OCHOBBI MBIIIIEYHOTO JABUKEHUSI.

4. JlaTb CpaBHUTEJIBHYIO XapaKTEPUCTUKY OpraHu3aliyd aKTO-MHUO3UHOBBIX

KOMIUIEKCOB B HEMBIIIEYHbIX ((puOpodiact, ameba) U ClHeHHUaTU3UPOBAHHBIX
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MBIIIEYHBIX KJIeTKaxX (MOMEepeyHOoNnoiocaToe MbIleuHoe BoJIOKHO). Ilokazath
UMMYHOIIUTOXUMHUYECKYIO JIOKAIM3alMI0 alb(a-akTHHUHA, aKTMHA W MHO3MHA B
ATUX CTPYKTYpax.

5. MukpotpyOOUYKM Kak CKEJIETHbIE M JBUTATENIbHbIE CTPYKTYphl. [IpuBecTu
MIPUMEPHI UCIIOJIL30BAHUS MUKPOTPYOOUEK B KAUE€CTBE IIUTOCKEIIETA.

6. [lokazaTh cTpoeHUE PECHUYKH U OOBSICHUTH MEXaHO-XMMHYECKHUE OCHOBBI
PECHUYHOTO JIBUYKEHUS.

7. Uto gBisieTcsl LIEHTpaMH OpraHU3aluu MUKpOTpyOouek B kieTke? ['ne onn
JIOKaNM3yrTCA?

8. CTpoeHHE UEHTPHOJIEW, UX B3aMMOPACIOJIOKEHUE B KIETOYHOM ILIEHTpE.
Mexanu3m BOCIPOU3BEAECHUS LIEHTPUOJICH.

9. KakoBa poib IEHTpHUOJEH U KaKk OOBSICHUTh UX OTCYTCTBHUE B KJIETKax
BBICILINX PACTEHUN?

Llononnumenvhvie gonpocwl

10. TIpoBecTn aHAIOTHI0O B MEXAHO-XMUMHUYECKOW OpraHu3allid U NPUHIIAIAX
pabOThl AKTUH-MUO3UHOBBIX U TYOYJIMH-TUHEUHOBBIX JIBUTATEILHBIX CUCTEM.

11. Kakue omopHble M ABUTATEIbHBIE CTPYKTYpPbl UMEIOTCS Y PACTUTEIIbHBIX
ki1eToK? Kak OHM pa3BUTHI IO CPABHEHUIO C )KUBOTHBIMU KJIETKaAMU?

12. Kak opranu3oBaH JBHUrareibHbIM anmapatr Oaktepuit? KakoBsl
MPUHITUITHATBHBIE OTJIMYUS OaKTepUATBLHOTO JKTYTHKAa OT PECHUYKH DYKapUOTHOU
KJIETKU?

OcHosHvle onpocwvl

1. Ha3Barh coCTaBHbBIE YAaCTH MOBEPXHOCTHOTO amnmnapara KJIETKH, ONPEACTUTD
X (QyHKIUU.

2. XUMHYECKMI COCTaB M OpraHu3amus TUIa3MaTHYeCKOM MeMOpaHBI.

[IpuBecTH nOKa3aTeNbCTBA B MOJB3Y KUJIKOCTHO-MO3aUYHON MOJICIIH.
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3. I'IuKOKanMKC: XUMHUYECKHMH COCTaB, CTENEHb pa3BUTHS, CBOWCTBA U
GyHKUMHA B CHEIUAIM3MPOBAHHBIX KieTkax. HamMeMOpaHHBIE CTPYKTYphI KIETOK
pacTeHui, rpuboB, OaKTepHUii.

4. KoprtukanpHbiii (CyOMeMOpaHHBIN) IMTOCKENET: €ro 3JIEMEHTHI, CBSI3b C
miazManeMMor. MexaHu3Mbl M 3HAY€HUE JIATepajJbHOTO NEpPEMEIICHHS OEKOB
J1a3MaJI€MMBI.

5. OGHOBIIEHHE U POCT IIa3MaTuueckoil memOpansbl. Kakue cyomemOpaHHble 1
LHUATOIJIA3MAaTUYECKUE CTPYKTYphl 3aJEHMCTBOBaHbl B JTHX npoueccax? Kak
OLIEHUBATh CKOPOCTh OOHOBJIEHUS M POCTA I1a3MaeMMblI?

6. OxapakrtepuszoBaTb (HOPMBI TpaHCMEMOPAHHOTO TPAHCIOPTA BEIIECTB:
mupdy3uro, MacCUBHBIA M aKTUBHBIA TpaHcrmopT. C KakuMH  3JIEMEHTAMH
r1a3MajeMMBbI CBSI3aHbl 3TU (POPMBI TpaHCTIOPTA?

7. OtTyero BO3HMKAaeT KOHLEHTPAUMOHHBIA TIPAJUEHT HOHOB M Kak OH
UCIIOJIB3YETCS KIIETKOM?

8. UTto Takoe MUKPOBOPCUHKU? Y KaKUX KJIETOK OHU Pa3BUTHI, KaK YCTPOEHBI U
Kak paboTatotr?

9. OxapaktepuzoBath (OpPMBI M MEXaHU3Mbl TPAHCIIOPTAa BEIIECTB B
MeMOpaHHO ymakoBke. IlpuBecT mpHUMeEpbl HWCHONb30BAHUA DJHIOLUUTO3a U
HK30LIMTO3A B JKU3HEACITEIBHOCTH TKAHEBBIX KJIETOK U OJJHOKJIETOYHBIX OPraHU3MOB.

10. Yto Takoe kierouHslie penentopbl? KakoBa ux mokanu3anus 1 XUMUYECKas
npuponaa?

11. OObsicHuTh JBa croco0a WHUIMAIMK BHYTPUKJIETOYHOTO CHUTHAA:
aJICHWIATUMKIA3HBIE UM HMOHOQpOpHBIM. CpaBHUTh WX Ha MPUMEPE PELEHTOPOB
MeNTUIHBIX ~ TOPMOHOB  (TJIIOKaroHa W MHCYJMHA) ©W  HeHpomeauaTopa
(areTIIXOJIMHA).

12. IlepeuncnuTh M TOKa3aTh JIOKAJIM3AIMIO TMOCTOSHHBIX MEXKKIETOYHBIX
KOHTAaKTOB B  KHUIIEYHOM OJNHUTEIMH. B 4YeM 0COOEHHOCTh XUMHYECKHX

(TpaHCHIOPTHBIX ) KOHTAKTOB U T'JI€ OHU BCTPEUAIOTCA?
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13. Uro Takoe MMMYyHHasl p€aKUHs U TOJEPAHTHOCTh HA KJIETOYHOM YPOBHE?
KakoBo 3HaueHHWe »OTUX peakuuid sl MOJACPKAHUS  KJIETOYHO-TKAHEBOTO
romeocrasza’?

14. Tloka3aTb  CTPYKTYpHO-(QDYHKIIMOHAJIHLHOE  €IUHCTBO  DBJIEMEHTOB
MOBEPXHOCTHOTO anmapaTa W LUTOCKeNeTa B peakuuu anare3uu (uodpodiacta Ha
cybcrpare.

15. Tlocne pe3arperaluu W TEpeMENIMBaHUS B MHUTATEIBHON Cpele KIETKU
MOYKU COOMPAIOTCS B arperarsl MO TKAHEBOMY IMPHU3HAKY, KIETKH OT OPAHKEBBIX U
cepriXx IyOOK - MO BHIOBOMY (arperupyroT KIETKH OAHOTo ImBeTa). Kak 3To

OOBSICHUTH CBOMCTBAMHU KJIETOUHOM MTOBEPXHOCTHU?

KosnoxkBuyMm Ne 5. Tema: "Penpoxykuust u nudgepeHuupoBKa KieTok"
OcHosHuvle onpocwl

I. UYro Takoe wmuTOTHUYECKHH (KJIETOUHBIA) I1MKI? (OXapaKkTepu3oBaTh
MOCJIEIOBATEIbHOCTh, BPEMSI U KJIIOYEBbIE COOBITHUS MEPUOJOB MHUTOTUYECKOIO
LUKJIA.

2. YT0o Tako€ XpOMOCOMHBIN LIUKJI, B YEM CYIIHOCTHh KOHILIENINN CTPYKTYPHOU
HEIPEPBIBHOCTH XPOMOCOM B JKHU3HH KJIETKU?

3. Korma m kak BO3HHMKaeT NMIUIOWAHBIA Habop xpomocom? Kak MeHsieTcs
Habop xpomocom u macca JIHK B kiieTke 1o nepuoiaMm MUTOTUYECKOTO IMKJIa?

4. PackpbIThb CYHIHOCTh OCHOBHBIX 3aKoHOMepHocTedl perumkanuu JIHK:
MTOJTYKOHCEPBATUBHOCTh, PEIJIMKOHHAS OpraHu3alus, aCUHXpPOHHOCTh. Korma u s
Yero MPOUCXOINUT penapaTtuBHbii cunTes JJHK?

5. Muto3: ero (a3bl, HIOBEIEHUE XPOMOCOM.

6. Kak popmupyercs u paboraeT MUTOTHYECKOE BepeTeHO? KakoBbl MeXaHO-
XUMHUYECKHE OCHOBBI MHUTOTHYECKHX IpolueccoB? CpaBHUMBI JIM OHHU C JIPYTUMU

ABUTATCJIbHBIMU PCAKIIHUAMU KJIETKH?
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7. Ha3Batb U OOBSICHUTH OCOOECHHOCTHM TEYEHHS MHUTO3a Y >KUBOTHBIX H
PaCTUTENBHBIX KIETOK (CTPOCHUE MUTOTHUUYECKOIO aliapara, MEXaHU3M IIUTOKUHE3A).

8. Uto o0mmiero u B 4eM OCOOEHHOCTh PAa3NMUYHBIX (OPM IHIOPEMPOTYKIIHH:
COMATUYECKOW TMOJMIUIOWINA U MOJuTeHHH? Kakue OTKIIOHEHHS OT HOPMAaJbHOIO
MUTO3a NPHUBOAAT K HSHAopenpoaykuuu? IlpuBectn npuMepbl MNPOSBICHUS
COMATUYECKOW TOJHUIUIOWINA W TOJIUTEHUH B TKAHAX pACTCHHM, KUBOTHBIX,
YeJI0BEKa.

9. OOBSICHUTH OMOJIOTMYECKUM CMBICII U Ha3HAYEHUE MUTOTHYECKOTO JIETICHUS
KJIETOK B KW3HU OJTHOKJIETOUHBIX M1 MHOTOKJIETOUHBIX OpraHn3MoB. Mcnoib3yeTcs au
MHUTO3 I Pa3MHOKEHUS OPTAHU3MOB?

10. B uem npuHLIMNIHATIBHBIE 0OCOOEHHOCTH Meiio3a? [louemy Meiio3 1 MOJ0BOM
IPOLECC, @ HE MUTO3 CTAJIM OCHOBHBIM CIIOCOOOM Pa3MHO>KEHUS OpTaHU3MOB?

11. Kakue XapakTEepUCTUKHM XPOMOCOMHOIO Habopa HCHOJB3YIOTCS IIpH
ONMMCAaHWU BUAOBOro Kapuotumna? I'e ucrnonb3yercs KapuoTUIINYECKUI aHaIu3?

12. Yro Ttakoe nuddepeHimrpoBka KIETOK, OCHOBHBIC HAPABIICHUS KJIECTOYHOM
U pepeHInPOBKH.

13. CTBONIOBBIE KJIETKH M MX MTOTEHIMH TI0 HaIpaBieHUsIM TudHepeHIInpPOBKY.

14. UHnyKTOpBI U MEXaHU3MBI KJIETOUHOU TU((HEepeHIIMPOBKHU.

Llononnumenvhvie gonpocwl

15. Kyma peBaercs wmarepuall SACpHONM OOOJIOYKHM H  SAPBINIKA TIPH
MCYE3HOBEHUHU 3TUX CTPYKTYp B Mpodaze Muto3a?

16. KakoB OnoyIOrHuecKuii CMBICT KOMIAKTU3AIUN XPOMAaTHHA B XPOMOCOMBI
Ha BpeMs Muto3a? [louemy 3TOT nmpoLecc OTCYTCTBYET Y TPOKAPUOT?

I7. Yem pa3nmuuarOTCi HW B KAKHX CIy4dasgX HCHOJB3YIOTCS TEPMHUHBI
"xpomocoma" wu "xpomaruma"? Ckonbko wosekyn JHK BxoauTr B cocTaB

XPOMOCOMBI, XpPOMATH/IbI?
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18. Uem 00yciI0BIIEH MOMEPEYHBI PUCYHOK OOBIUHBIX MeTada3HbIX XPOMOCOM
(O€HIMHT) ¥ TUCKOBBIM PUCYHOK MOJTUTEHHBIX XpoMocoM? OIMHAKOBA WM pa3inyHa
IpUpOAa 3TOM NONEPEYHON HCUEPUEHHOCTH ?

19. Kakoii u3 WHCHOIB3yEeMbIX aHTPOIOJOTM3MOB 0o0Jie€ MOAXOIUT JIsl
0003HaYEHUs JBYX MMOCTMUTOTHYECKUX KIIETOK: JOYEPHHE, CECTPUHCKUE WITU CIIe
KaKON-HUOY1b?

20. MUTOTHYECKH JEAIIAsICs KIETKA KUBOTHBIX TKaHEH OOBIYHO OKPYTJISIETCS
(B anuTenusx, B KyJibType Ha ctekie). C yem 3to cBsizano? [louemy 3toro He ObIBaeT
Y PACTUTEIBHBIX KIETOK?

21. Kakyro posib WTparOT UEHTPHOJIM B MUTOTUYECKOM BepeTeHe? Y Kakux
OpPraHU3MOB IIEHTPUOJM OTCYTCTBYIOT, M IIOYEMY Yy HHX MHUTO3 IPOTEKAET
0J1aromnoay4yHo?

22. Kakue OUTOJIOTHYECKHE METOABI IO3BOJSIOT OIIEHHTh B KJICTOYHOM
MOIYJISILUU JIOJIF0 KJIETOK, HAXOJAIINUXCSI B CHHTETHUYECKOM MIEPHUOJIE€ MUTOTHYECKOTO
UKJ1a?

23. Tloka3ath pa3zHooOpazue (GopM MHUTO3a: pazIMUHbIE BapUaHThI OPTO- U
MJIEBPOMUTO3A - y TIPEICTaBUTENICH MPOCTEHIINX, BOJIOPOCeH, TpruboB. MOXXHO Jn

OTU BAPUAHTHI BBICTPOUTH B "'IBOJIIOLIMOHHOE IPEBO" MUTO3a?

TecTupoBaHue N0 NPOIIEHHBIM TEMaM MMPOBOAUTCS Ha OyMakKHBIX OJJaHKaX

HJIM B KOMIIBIOTCPHOM KJIaCCC.

HpnMep TECTOBOI'O 3a1aHUHA 110 TUCHMUIIJIMHE «HHTOJ’IOFI/IH»

Tema: «lleHTpasbHas 10rMa MoJeKVJIAPHON OMoJoruu. CTpyKTYpa U

¢GbVHKIINY KJIETOYHOr0 S/IPa»

Br10epure 0J1MH NpaBUJIbLHBINA OTBET:
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1. YuactHukom kakoro npouecca sisisiercsa JTHK:
a) TOJIBKO PETTUKALINH;
0) peruIMKauuy U TPaHCISALUN;
B) TPAHCIIALUU U TPAHCKPUIIIUY;
T') TOJBKO TPAHCKPHIILIHH;
1) TPAHCKPUIILIMK U PETUTHKAIINY;
€) TOJBKO TPAHCISIIUU.
2. Ha xakom ypoBHe kommnaktuszanuu JHK Bo3moxHa Tpanckpunuus:
a) XpOMOCOMHOM,;
0) HYKJIEOCOMHOM,;
B) Ha HekommakTuzoBaHHoil JIHK;
') XPOMOMEPHOM,;
1) HyKJIEOMEPHOM.
3. ITlpouecc TpaHCAALMKU TPOUCKXOIUT:
a) B sIpe HA HUTSIX XPOMATHHA;
0) B IIuTOIIa3ME Ha pudOCOMAX;
B) Ha IJIa3MaJIEMME B PELIENTOPAX;
I') B XpOMOCOMAax IpH JCJICHUU KJIETKH.
4. Kakast MoJieKyJia 3aHUMAETCSl HEITOCPEACTBEHHBIM MIEPEBOIOM SI3bIKA
HYKJIEOTUJOB B A3bIK AMHUHOKHUCIIOT:
a) JIHK;
0) T-PHK;
B) O€JIOK;
r) p-PHK;
1) u-PHK.
5. MouiekyIsipHOM OCHOBOM I'€HOTHIIA SBJISIETCS:
a) IHK;
0) Oenoxk;
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B) PHK;
T') TJIFOKO30aMHUHOTJTUKAHBI.

BBI6CDI/ITC BCC IIPABUJIbBHBIC OTBCTHI.

6. Bobinenute koMnoHeHTHl HykieoTuaa JJHK:

a) Ie30KCupuo03a:

0) riIoK03a;

B) T'yaHO3UH,;

r) pocdopHas KucioTa;
1) prbo3a;

¢) TJIIoTaMar;

’K) a30TUCTOE OCHOBAHMUE.

7. OTMeThTe NPaBHWIbHO CHOPMHUPOBAHHBIE KOMITJIEMEHTAPHBIC MAaphl HYKJICOTHIO0B

JIHK:

a) LI-T";
0) V-A;
B) A-T';
r) A-T;
n) V-1

8. Kakue KoOMIOHEHTHI 0053aTeTbHO HEOOXOIUMBI JJIsI TPAHCKPUTIIUU:

a) pubocoma;

0) IHK;

B) IHK-nonumepa3sa;

I') TJII0K033;

n) PHK-nonumepasa;

€) puOOHYKIICOTH/IBL;

) 1€30KCUPUOOHYKICOTHIBI.

YcTaHOBUTE COOTBETCTBUE:
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IEH

9. YcraHoBuTe COOTBETCTBUE MEX Ay ypoBHeM kommakTuzanuu JJHK u

COOTBCTCTBYIOIINMHU OeKaMu:

Ypoenb kommaktuzanuu JJHK

benok, ydyacTByromuii B OpraHu3anuu

AaHHOI'O YPOBHA KOMITAKTU3AIIUH

1. XxpoMOHEMHBIH

a) ructoH H1

2. HyKJIEOCOMHBIN

0) ructon H3

3. HyKJIECOMEPHBIN

B) MAaTPUKCUHBI

r) ructon H4

10.YcTraHOBHTE COOTBETCTBUE MEKY TUIIOM HYKIIEMHOBOU KHCIIOTBI U €€

XapaKTEPUCTUKOM:

Tun HyKJIEMHOBOW KUCIIOTHI:

XapaKTepI/ICTI/IKa HYKJIGHHOBOP'I KHCJIOTBI:

1. JHK

a) KakK IIpaBHJIO OAHOLCIIOYCYHAA

2. PHK

0) B cocTaBe HYKJICOTHIOB BCTPCUAIOTCS

caenyromue a3otucteie ocHoBanus: A, T, I, 1]

B) B COCTaB HYKJICOTHJAa BXOIUT prb03a

') KaK IpaBujIo JIBYLIENOYEYHAs

1) BCTpEUYaeTCs TOJIBKO Y OaKTepuit




