MHWHUCTEPCTBO OBPA30BAHMS 1 HAYKU POCCUMCKOM ®EJIEPALIMA
denepabHOE rOCYIapCTBEHHOE aBTOHOMHOE 00pa3oBaTellbHOE YIPEKIEHHE
BBICIIIEr0 00pa30BaHuUs
«/lanbHeBOCTOUYHBIH (eepaIbHbIN YHHBEPCHTET

(ABDY)

IIIKOJIA ECTECTBEHHBIX HAYK

«COTI'MTACOBAHO» «YTBEPAKJIAIO»

Pykosomurens OI1 «buonorus Bpuo sasenyrontero Kadenpoit

KJIETOYHOH OHOMOTHMH M NEHETHKH
A % Ianbnnesa HO.A.

(noﬂ{lmﬁs}/ " . (D.H.O. pyk. OIT)
A » L7 0t

3romuenxo HE.
) {Ch) : (®.H.0. 3aB. kadp.)
« 7{/}’ » L f 2():{;}( )i

PABOYASI IIPOTPAMMA YYEBHOU JIUCIUTLINHBI

(TATOJOT UsT»

Hanpagnenue noarorosku — 06.03.01 «buosiorusp
@opma NoAroTOBKH 04YHAs

Kypc 2, cemectp 3

JIeKLMK — 27 gac.

MpaKTH4eCKHe (CeMMHAPCKHE) 3aHATHA — HeT

naboparopHble paboTsl - 36 vac.

B TOM 4MCJIE ¢ Hcnoib3oBaHeM MAQO — nek. 6 / nab. 18 yac.
B TOM 4HCJIe B 2MIEKTPOHHOH opme - HET.

BCET0 YACOB ay/IMTOPHOM Harpy3ku — 63 uac.

B TOM 4MCJIE ¢ Hcnoiib3oBaHeM MAQO — 24 yac.

B TOM YHCJIE KOHTPOJIMpYeMasi CaMOCTosATe/IbHas padoTa - HeT.
B TOM 4MCJIE B 3JICKTPOHHOH (hopMe - HeT.

camocTosreNbHas pabota — 45 uac.

B TOM YHMCJIe HA MOATOTOBKY K 3K3aMeHy — 36 vac.

KypcoBas padoTa / KypcOBOH MPOEKT - HET

9K3aMeH — 3 CEMECTP.

3a4eT — Her.

Pabouas nporpaMma cocTar/eHa B COOTBETCTBHH ¢ TpeOOBaHUAMH (JOpa30BaTe/IbHOrO CTaH/1apTa BBICIIETO
obpasosanus JIBOY, yreepskaeHHoro npukasom pekropa IBOY or 07.07.2015 Ne 12-13-1282.

PaGouas nporpamMma ofcysk/eHa Ha 3acenaHui Kageapb! kietounoi 6uonorum 1 renervku ILEH
nporokoa Ne 1 ot 19.09.2018 r.

Bpuo 3aseytoiero kadenpoit — goteHt H.E. 3tomueHko.
Cocrasuremi: npod. ATl Anucumos, nouent H.E. 3tomuenko, accucrent A.B. I'puHyeHko.
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O06opoTHas cTopoHa THTYJILHOTO Jucta PITY /]

I. PaGouas mporpaMma nepecMoTpeHa Ha 3acelaHUH Kadeapbl:
IIpoTokomn oT « » 20 r. Ne

3aBenyrontwii kKadeapoi

(moamucse) (M.0. ®amumnms)

I1. PaGouasi nporpaMma nepecMOTpeHa Ha 3acefaHuN Kadeapol:
IIporokoi 0T « » 20 r. Ne

3aBenyrontuii kKadeapoi

(oamcp) (N.0. ®amwmus)
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AHHOTauMA K padoueil mporpaMMe TUCUMILIMHBI

«urosorus»

PabGouass mnporpamma yueOHOM mucuuruinHbl «LluTonorus» cocraBieHa B
COOTBETCTBUHM C TpPeOOBaHUSMHU O00pa30BaTENBLHOTO CTaHIApTa BBICIIETO OOPAa30BAHUS
JIBO®Y 1o nampasienuto «bruonorusy. JluciumimHa npeaHa3HadeHa CTyAeHTaM 2-TO
Kypca Bcex mpoduiielt u peanusyercs B pamkax yueOHoro mukia bl.b — Ga3zoBas

qacCThb.

OO61mast TpyJI0EMKOCTh OCBOCHUS JUCIUIUIMHBI COCTABIISIET 3 3a4ETHBIC €AMHUIIBI
(108 yacoB). Y4eOHBIM TIAHOM TPEAYCMOTPEHBI JICKIUH (27 4acOB) U JIAOOPaTOPHBIC
paboTsl (36 yacoB), caMocTosTeIbHAS paboTa (45 JacoB, B TOM YHCIIC Ha MOJATOTOBKY

K 9K3aMeHy 36 4acoB).

[utonorust  sBnsieTcs  (QyHAAMEHTAIbHOW  OMOJIOTMYECKON  JTUCIUIUIMHOM.
[lockonbKy KIiI€TKa TMPEACTaBIsET COO0OM AIEMEHTAPHYIO JKUBYIO CHCTEMY,

(baKTHYeCKH [UTOJIOTHS U3y4yaeT 0a30BbIe MPUHIIUITHI OPTaHU3AINH KU3HH.

N3yyenne nurTosnorun  cBA3aHO ¢ Aapyrumu  guciuniumHamu - OC.
[IpenmecTBytomuye AUCIUIUIMHBL: 00Ias OMOJIOTHSA, 300JI0THsI, OOTaHUKA (Pa3/Iesbl
M0 OJHOKJETOYHBIM OpTraHW3MaM), aHaTOMHsl uejoBeka. [lapamnensHbie U
MOCJICYIONTNE JUCIMIUIMHBI, YCBOSCHHE KOTOPBIX OIUPACTCS HA IIMTOJIOTHIO:
TUCTOJIOTHS, OWOXMMHSI ¥ MOJIEKYJIsipHAsE OWOJOTHS, TEHETUKA W  CEJICKIHS,
(bU3MONIOTHS YEJIOBEKAa W JKWBOTHBIX, MMMYHOJIOTHS, OWOJOTHS Pa3MHOXKEHUS W

pa3BuTHs, Onodu3nKa u ap.

He.]'lb OCBOCHHUA JUCHUIIJIMHBI «HI/ITOHOFI/IH» - O3HaKOMHUTHL CTyACHTa C

OCHOBHBIMH 3aKOHOMCEPHOCTSAMHN CTPOCHUA, (bYHKLII/IOHI/IpOBaHI/ISI " Pa3BUTHA KIICTOK.
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3amaun:
- O3HAaKOMMUTD CTYACHTOB OCHOBHBIMHU qycpTaMu CTPOCHUA u

KU3HCACATCIIbHOCTH KIICTKH KaK SHCMCHTapHOﬁ JKUBOU CHCTCMBbI,

- U3YUUTHb OPraHHU3allWIO0 W IIPUHIIUIIBI (bYHKHI/IOHI/IpOBaHI/ISI KIICTOYHOI'O AApa,

M€ETa00JIMIECKOTO U OQHCPIrCTHUICCKOIO aIlrapaTrosB, OHOpHO-I[BHFaTCHBHOﬁ CHUCTCMBbI U

IIOBCPXHOCTHOTI'O allllapaTa KJICTKHU,

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

IPUYHUHBI U MEXaHU3MBbI TUPPepeHInaii KIETOK;

- BCKPBITH IIPpUYHUHBI H (bOpMBI IIPOABJICHUA pPa3ApaAKUMOCTH, IIATOJIOTHHN H

CMEPTH KJIETOK;

- c(OpMyYJIMPOBATH COBPEMEHHBIE TTOJIOKEHUSI KJIETOYHOU TEOPUHU.

B pesynbrare OCBOEHHS Kypca Yy CTyAeHTa (OPMUPYIOTCS CIEAYIOIINE

obmenpodeccruonanbHbie U MPodhecCHOHANTbHBIC KOMIIETEHIHMU:

Koa u popmysmpoBka

9Tanbl (bopMI/lpOBaHl/lﬂ KOMIICTCHI MU

KOMIIeTeHIIUH

0a30Bble  NPUHLUIBI  KJIETOYHOW  OpraHu3aluu

OIIK-5 3HaeT OMOJIOTHYECKUX  OOBEKTOB, OuOopHU3MUECKHuE U

OMOXMMHUYECKHE OCHOBBI MEMOpAHHBIX MPOLECCOB U
crocobHocTh TIpUMCHATD MOJIEKYJIIPHBIX MEXAHH3MOB KU3HEIEATEILHOCTH.
3HaHUE TPUHIMIIOB KJIETOYHOU

OpPUEHTHPOBATHCSI B MUKPOCKOITMYECKUX MpenapaTax
OpraHu3aiuy  OMOJOTMYECKUX

U DJJEKTPOHOTpamMmax,  pas3iudarb  OCHOBHBIE
00BEKTOB, OHODUINYECKHX U

CTPYKTYpPBbI KJIETOK;
OMOXMMHUYECKUX OCHOB, | VMeer .

NPUMEHSTh 3HAHHUA O KIETOYHOW OpraHu3alui,
MeMOpaHHBIX  MPOIECCOB U

ouopuznueckux M OMOXMMHYECKHX  OCHOBax
MOJIEKYJISIPHBIX ~ MEXaHU3MOB

KHU3HEAESITeIbHOCTY MPU U3yYEeHUH YaCTHBIX HAyK U
KHU3HEACSITEIbHOCTU .

MIPOBE/ICHUH HAyYHBIX UCCIICIOBAHUI.

Bnaneer | HaBbIKaMu pabOThI C ONTHUYECKUM MUKPOCKOIIOM.
OIIK-7 3HaeT cTpoeHHe W (QYHKIIMH XPOMOCOM — T€HETHYECKOTO
CIIOCOOHOCTh MPUMEHSTh anmnapara KJIeTKH
0a30BbIC  MpEJCTaBICHHS 00 VMeeT pasnnyarb XpPOMOCOMHBIE IJIACTUHKHU Ha
OCHOBHBIX 3aKOHOMEPHOCTSX U MHKpOIIperapaTax
COBPEMEHHBIX  JIOCTHIKEHUSX
Bianeer

T'CHCTUKH u CCJICKIINH, 0

MCTOJaMU MUKPOCKOITUHU NTPpHU U3YUCHHUU XPOMOCOM
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T€HOMHKE, TPOTEOMUKE

OIIK-9 3 MEXaHU3MBI peaymmKanuu XpOMOCOM u

HaeT

CIOCOOHOCTh HCII0JIb30BaTh MUTOTHYECKOTO JCICHUS KIETOK

0a30Bble  MpPEACTaBICHUS O

3aKOHOMEPHOCTSX Vateer HaxoJWTh HAa MHKpOIIpernapaTax MHUTOTHYECKHE

BOCIIPOU3BEICHUS " KJIICTKHU, OIIPEACIIATD (baSI)I MHTO3a

WHJIUBUIYAJIBHOTO  Pa3BUTHUSA

OMOJIOTMYECKHUX 00BEKTOB,

METOBI ToJTydeHus u paboTer ¢ | Braneer HaBBIKAMHU Pa0OTHI C ONTHYECKIM MHUKPOCKOTIOM.

AMOPHUOHATEHBIMU O0BEKTAMHU

[TK-1 3 YCTPOMCTBO ¥ MNPHUHLMIIBI PabOThl ONTHYECKOTO
HaeT
MHUKpPOCKOIIa

CIIOCOOHOCTB JKCIUTYaTHPOBAaTh

COBPEMCHHYIO  alllaparypy H v HACTpPaWBaTh ¥  OKCIUIyaTUPOBATh  ONTHYECKHH
MeeT

o0opynoBaHue JUTSt MHKPOCKOII

BBIIIOJIHEHUS HAy4HO-

UCCIIEI0BATENbCKUX MOJIEBBIX U

nabopaTOpHBIX OWONOrHYecKux | Brnageer

pabot

HaBbIKaMH pa6OTBI C OIITUYCCKUM MUKPOCKOIIOM.

I[J'ISI (bOpMI/IpOBaHI/ISI BBIIICYKAa3aHHBIX KOMHGTCHHI/Iﬁ B paMKax AOUCHUILIWHBI

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

00y4eHuUs:

JIeKIIMOHHBIE 3aHATHS:

1. Jlekuus-BU3yaIn3anus,

2. Jlexumg-0ecena;

3. Jlexuust npecc-KoHpepeHus.

JlabopaTopHblie pabOThl U KOJUIOKBHYMBI:

1. KoniokBUyM-UCITYT;

2. KonnokBuym-nipecc-koH(pepeHIus.
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I. CTPYKTYPA U COJAEP) KAHUE TEOPETUUYECKOM YACTHU KYPCA

Jlekuuu (27 49)

Tema 1. Benenue. [Ipeamer u Mmetoabl nuutooruu (1 4)
[{utonorus - ee 3a7ja4u U MECTO CPEAU IPYTUX HAYK.

MGTOI[BI 1 MCTOOOJIOTHA U3YUCHUA KIICTOK.

Tema 2. Kiterka - 3jieMeHTapHas ;kuBasi cucrema (1 1)
Kierka kak oTKpbITast MeTaboIuecKasi CUCTEMa.
XHUMHYECKHAN COCTAB KJIETKHU.
Krerka xkak nHpopManinoHHas CaMOBOCIIPOU3BOISIIASICS CHCTEMA.
KieTka kak CEeHCOpHO-pPEaKTHUBHAS CAaMOPETYJIMPYIOIIAsICS CUCTEMA.
Knerka kak ymopsjgodeHHas CTPyKTypupoBaHHas cuctema. IIpo- wu

AYKApPUOTHBIE KIICTKHU.

Tema 3. I'eHeTHuecKuii anMapaT KJIETKHA U OPraHU3alus TPAHCKPUIIIIAA

(k1eTouHOE AAPO) (4 U)

OOmmast xapakTepUCTHKAa TE€HETUYECKOIro ammapara MOpo- M SYKapUOTHBIX
kieTok. Pazmep renoma. OOuiee ctpoeHne U PyHKIMSI KIETOYHOTO siApa.

CocraB U CTpyKTypHasi Opranu3anus xpomatuHa. Hykiieocomel, HyKJIEOMEpHI,
XPOMOMEPBI, XpOMOHEMA, XpOMaTUAA. DYXPOMATHH U T€TEPOXPOMATHH.

XpOMOCOMHBII HAOOP, KAPUOM 1 KapPUOTHII.

TpaHckpunIIMOHHAs aKTUBHOCTh XpOMAaTHWHA, cUHTE3 M npoueccuHr MPHK.
Cmnaticunr. Mopdonorudeckoe Boipaxkenne cuateza MPHK.

Crpykrypa u (yHKIUU sIpbIIKa, GOpMUpOBaHHE PUOOCOM. SIPBIIIKOBBIN
opraHu3arop. YUcio saphlliexk.

SAnepHas 0607109Ka, MATPUKC U SIEPHO-IIUTOIIIA3MATHYECKUE OTHOIICHHS.


http://www.pdfxviewer.com/
http://www.pdfxviewer.com/

JAJIbHEBOCTOUYHBIM®EEPAJIbHBI YHUBEPCUTET

PaGouyasi nporpamMma y4e6Hoii qucumnianabl «LHuronorus»

| Paspaboranu: npod). AHHCHMOB | VIIeHTH(MKAUMOHHBI HOMEP: KoHTpOBbHBIN 3K3eMIUIAp HAXOAUTCS Ha
AII., nonent 3romuenko H.E., PIIVA. ...... (98)-06.03.01-51.5.10.04-2018 Kadeznpe KIeTOYHOH OHOIOTHN U TeHETHKU
acc. ['punyenko A.B. IIEH

Tema 4. Opranuzanusi JIACTHYECKOr0 MeTa00JIM3Ma B IIUTOILIA3Me

(BakyoJisipHasi cucTeMa KjaeTku) (3 1)

OO6mrast xapaKTepUCTHUKA CHCTEMBI TUTACTUYECKOTO MEeTa00IM3Ma.

Pubocombl 1 mepoxoBaThiil (rpaHyISIPHBINA) SHAOIIA3MATHYECKUN PETUKYIIYM.
buocunTe3, NpOIECCUHT U TpaHCIIOPT Oelika.

I'mapkuit  (arpaHynspHBIM)  SHIOIUIA3MATHYECKUM  PETUKYJIYyM M €r0
MIPOU3BOJIHbIE. BHOCUHTESBI, 1ETOKCUKAIUS, KOHIIEHTPUPOBAHUE BEILIECTB.

Amnmapar Tonbmxu (mmacTuHYaThli  KoMmruiekc). Cekperusi, OOHOBJICHHUE
r1a3MajieMMbl, BHYTPUKIIETOUHAS W3OJISAIUS BEIIECTB. Be3ukymnsipHO-MeMOpaHHBIHM
KOHBENEP KIIETKH.

JIn3ocombl 1 BHYTPUKIICTOYHOC IMUIIICBAPCHUC.

Tema 5. Opranuszanusi JHepreTUYECKOro MeTadoIM3mMa

(MHUTOXOHJAPHUM H TUIACTH/BI) (2 4)

buoxumus sneprernueckoro oomena. Iukn AT®. Xemocunres, GoTocHuHTE3,
[JIMKOJIN3, JbIXaHUE.

Ctpyktypa ¥  (QYHKIIMM  MUTOXOHApUM, MexaHu3M cuHTe3a ATO.
[InazManiemMa nNpoKapuor.

CrpykTypa u hyHKuu miactuj, cuate3 ATO.

[ToryaBTOHOMHOCTh IIJIACTUJ, W MHTOXOHJIIPUH, THUIIOTE3a CUMOHOTEeHe3a

AYKAPUOTHBIX KIIETOK.

Tema 6. OnopHo-aABUTraTE/IbLHAA CcTeMA (IUTOCKeET) (3 1)
CocraB u 00111ast XapaKTepPUCTHUKA OMTOPHO-/IBUTATEILHON CUCTEMBI.
[IpomexxyTouHbie (hUTAMEHTHI.
MukpodunamMeHTbl.  AKTUH-MHO3WHOBBIA  KoMIuiekc.  KopTukanbHbie

¢dunamenTsl, cTpecc-hpuoOpULIBI 1 MUOGUOPUILIIBI.
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Mukpotpy6ouku. [{eHTpruonau U KIEeTOYHBIM LEeHTp. TpaHcrnopTHas (QyHKIIUS
MUKpPOTPYOOUEK, IBUTATEIbHbIE OCIKU. PECHUYKU U KTYTUKH.

XKryTtuku 6aKTepHii.

Tema 7. IloBepXHOCTHBIN annmapaT KIeTKH

(m1a3marudeckasi MeMOpaHa, niazmajaemMma) (4 4)

CoctaB u o0mas XxapakTepUCTHKa IOBEPXHOCTHOTO ammapara. MemOpaHna,
TIMKOKAQJIMKC, KOPTUKAIBHBIN [TUTOCKEIIET.

baprepHO-TpancnopTHas byHKIHS. [TaccuBHBIN 151 AKTUBHBIN
TpaHCMEMOpAaHHBIA  TpaHCHOpT. MeMOpaHHBIA MOTEHUMald, €ro 3HayeHUeE.
Be3ukyspHbIA TPAHCIIOPT.

PenentopHo-curnaneHass QyHkuus. CoctaB M MEXaHM3MBbl  JEHCTBUS
MeMOpaHHBIX pPELenTopoB. Penentopbl TOPMOHOB M MeAMAaTOpoB. Penenuus B
peaKkIuAX pacro3HaBaHUs U UMMYHUTETA.

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

Tema 8. Penpoayxkuus kjietTok (4 4)

MutoTndeckuil (KI€TOYHBIM) LUK ero perymsnus. Ilepuoasl mHTEepdassl,
MUTO3. «KOHTPOIBHBIN MyHKT)» IIUKIIA, BEIXO B AU (HEPEHIIUPOBKY, MOKOH, allOMTO3.
['eHeTHUECKUI KOHTPOJIb ITUKJIA.

3akonoMepHocTn permumkannu [JHK. TlomykoHcepBaTUBHOCTB, PEIJIMKOHHAS
OpraHu3anys XpOMOCOM, ACHHXPOHHOCTb, pPENApPaTUBHBIA CHUHTE3, pEIUIMKALUs
TEJIOMEPOB.

Kunernueckue MmexaHu3Mbl MUTO3a: npoMeTada3Hble U aHapazHble ABUKEHUS
XPOMOCOM, LINTOKUHES.

CpaBHuTENBHAA HUTOJIOTUS MUTO3a. OPTO- U IIIIEBPOMUTO3.

Monupukanuu  MHUTOTHYECKOTO  LHUKJIA.  DHIOPENPOAYKIHS  KJIETOK:

MUTOTUYECKUMN 6.]'[01(, 9HAOMMUTO3, SHAOPCAYILIINKAILIHA. HOHI/IHJ'IOI/II[I/IH H IIOJINTCHUA.
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Tema 9. Indpdepenumanus kieTok (4 4)

O6mme moHATHS: KiIeTouHas AuddepeHIuanus, TUCTOTEHE3, CTBOJOBBIC
KJIETKH U ux noreHuuu. Kinerounsiii qudpepoH, KIoH, MOMyIsus.

Teopus nuddepenranbHOM SKCIPECCHH TEHOB.

WuaykTopsl M perynsaropsl aud@epeHuuanui  KIeTOK. OMOpHUOHaNIbHAs
JeTepMUHAIMS, SMOpPUOHAIbHASA UHAYKIIMS, HEHPO-TyMOpabHask peryJisiiusl.

Mexanusmbl nuddepeHnnanibHol dKkcnpeccun TeHoB. llpsimas u Hempsimast

peryjinusd SKCIIpCCCUU ICHOB. AHBTepHaTHBHBIﬁ CILJIaMICHHT.

Tema 10. Knerounast Teopus (1 1)
Hcropus co3nanus KIIETOYHON TEOPHH.
CoBpeMEHHOE COCTOSIHUE KIIETOYHON TEOPHUH, €€ MOCTYIIAThI.
3HaueHUE KIETOYHOM Teopuu mjisi oOmiedt Ouonoruu, €€ YacTHBIX HayK,
OMOMEINIIMHLI 1 OMOTEXHOJIOTHH.
Jlekuus npecc-KoH(pepeHuus
B3auMOoCBsI3b KJIETOYHBIX CTPYKTYP U MPOLIECCOB.

OT KJIETOK K TKaHAM, OT OUTOJOI'NM K TMCTOJIOI'NH, (I)I/ISI/IOJ'IOFI/II/I, 3M6pI/IOJ'IOFHH.

Il. CTPYKTYPA U COAEP)KAHUE IPAKTUYECKOMN YACTH KYPCA
JlabopaTtopHblie padoThl M KOJLIOKBUYMBI (36 1)

JlabGopaTopnasi padora Ne 1. CeroBass Mukpockonusi. O6mast mopgosiorus
KJIeTKH (2 4)
1) CBeTOMUKpPOCKONMYECKAs TEXHHKA,;

2) O6mras Mop¢oJIOTHsI PaCTUTEILHON KIIETKH;
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3) O6uias Mmopdosorust KUBOTHOU KIIETKHU;

4) I'nCTOXUMHUYECKHE OKPACKH.

JlabopaTopHasi padora Ne 2. JjIeKTPOHHAA MUKPOCKONHUA. YJIbTPACTPYKTYypa

KJIeTKH (2 1)

1) [IpuHuMnuanbHas cxema yCTpONUCTBA JIEKTPOHHBIX MUKPOCKOIIOB;

2) Tunsl 2JIEKTPOHHBIX MUKPOCKOIIOB;

3) MeTouKu NpUrOTOBJIEHUS NPENApaToOB s JIEKTPOHHON MUKPOCKOIIHH;
4) Y abTpacTpyKTypa KIETKH;

5) Enunuiibl u3MepeHus U MacTad B MUKPOCKOIIUH.

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

3) XpOMOCOMHBIH UK B MeH03€.

JlabGopaTopHuasi padora Ne 4. Uurepdasnoe siapo. Tpanckpunuus (2 1)
1) O6uras Mmopdomnorus AaphIIKa;
2) Cunres u npoueccurr pPHK. Yabprpactpykrypa siapbiiika;

3) ABTopaauorpadus u ee UCTIOJIb30BaHNE NPU U3YUECHUU CUHTE30B.

KosunokBuym n tecrupoBanue Ne 1. CTpykrypa v pyHKIIMHU KJIETOYHOTO0 siApa (2

)

JlaGoparopnass padora Ne 5. Meraboaudyecknii annapar uuromiaasmbi: JIIP,
annapart I'oabaxu (2 1)
1) Opracromnazma (ILIDP, Turpon1) HEPBHBIX KJIETOK CHMHHOTO MO3Ta;

2) AnnapaT FOJIB,Z[}I(I/I B HCPBHBIX KJICTKAX CIIMHAJIBbHBIX I'AHTJIUCB,
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3) Yaerpactpykrypa IIIDP u anmapara ["osbaku.

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

1) Mopdonorus aiimHapHBIX KJIETOK MOHKETYTOUHOM JKEeIe3bl;

2) YapTpacTpyKTypa allMHAPHOMN KJIETKU MOKETYI0YHON KeJe3bl;

3) Mopdosorust 00KaTOBUAHBIX KJIECTOK KUIIEYHUKA;

4) YbTpacTpyKTypa O0KaJTOBUIHON CIU3UCTOM KIETKH;

5) Mopdonorus daromnuTos;
6) CxeMa BHYTPHUKJIETOYHOTO THUIIICBAPCHUS TI0 JAHHBIM 3JIEKTPOHHO-

MHKPOCKOITMYECKUX UCCIIETOBAHUM.

KosnokBuym u TecrupoBanue Ne 2. Opranusanus JIacTH4ECKOro

MeTaboau3Ma (2 4)

JlaGoparopHasi padora Ne 7. OpraHuzanusi 3JHepreTu4ecKoro meradoamnszma (2 4)
1) O6m1as Mmop(oI0THsT MUTOXOHIPHIA;
2) YIbTpacTpyKTypa MUTOXOHIPUH;

3) YabTpacTpyKTypa XJIOPOILIacTa.

KousiokBuym u tectupoBanue Ne 3. buoxumMuvyeckne 0CHOBbI U OPraHU3ALUA

JHEPreTu4ecKoro Meradoausma (2 4)

JlaGoparopHasi padora Ne 8. OnopHo-ABUraTeJibHbIN annapar (2 4)
1) O6mast MopdoJIOTHs MOTEPESIHONOIOCATOTO MBIIIIEYHOTO BOJIOKHA;
2) YapTpacTpykTypa MUODHOPHUILI;
3) O6mas MmophonoTHs KUHOLUIIHIA;

4) YnpTpacTpyKTypa pECHUYEK U KIYTUKOB.
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JlaGopaTopHnasi padora Ne 9. [IoBepXHOCTHBIN anmapar KJIeTKHU (2 1)
1) llleTounas kaiiMa KJIETOK KUILIEYHOTO SIUTEIIHS;
2) YapTpacTpyKTypa MUKPOBOPCHUHOK;
3) O6mas MmophonoTUs U yITPACTPYKTYPa MEKKIETOUHBIX KOHTAKTOB;

4) Knaccudukaiusi MeXKJIETOYHBIX KOHTAKTOB.

KosiokBuyMm u tectupoBanue Ne 4. OnnopHo-IBUraTe/IbHbIN U MOBEPXHOCTHBIN

anmapartbl KJIeTKH (2 1)

JlaGoparopHasi padora Ne 10. Penpoaykuusi KjieTok: MuTo3 (2 4)
1) Muto3 pacTUTEIbHON KIIETKH;
2) MuTo03 KUBOTHOMU KJIETKU;

3) MuroTudeckuii anmapar.

JlaGoparopHasi padora Ne 11. Penpoaykuusi KJIeTOK: JHAOPenpoaAyKuus (2 1)
1) DH1OMHUTO3 B KJIETKaX Pa3HbIX TUIIOB;

2) IlonuTeHHbIE XPOMOCOMBI.

KostokBuyMm u tectupoBanue Ne S. Penpoaykuus u nudgepenunposka

KJIETOK (2 1)

KosnokBuym-aucmyTt Ne 6 (2 1)

[Touemy KJleTKa cUUTAETCA PJIEMEHTAPHON KUBON CUCTEMOI?

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

Bomnpoce! 1 0TBETHI 3K3aMeEHa.
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I1l. YHEBHO-METOAUYECKOE OBECIIEYEHUE
CAMOCTOSTEJBHON PABOTHI OBYUYAIOIIUXCSI

YueOHo-MeToAnYecKoe 00eCIIeYeHne CaMOCTOSITEIBbHON paboThl 00yJarOIIUXCS
no auciurube «luronorus» npencrasieHo B [Ipunoxkenun 1 U BKItoyaeT B ceosi:

- TUIaH-TpadUK BBITOIHEHUS CAaMOCTOSITEIBHON pabOThI O NUCIUIUIMHE, B TOM
YHUCJIE TPUMEPHBIE HOPMBI BPEMEHHU HA BBIMIOJTHEHUE 110 KAXKIOMY 3aJaHUIO;

- XapakTEepUCTHKA 3aJaHuid Uil CaMOCTOSITENbHOW pPabOThl CTYAEHTOB U
METOAUYECKUE PEKOMEHIAIMH 110 UX BBIMIOJIHEHHIO;

- TpeOOBaHUS K MPEJICTABICHUIO U 0(DOPMIICHUIO PE3YJIbTATOB CAMOCTOSATEIbHON

padoThI;

- KPUTCPHUHU OLICHKHU BBIIIOJITHCHUA CaMOCTOSITEJIbHOM pa6OTI)I.

IV. KOHTPOJIb JOCTUXEHUS EJIEN KYPCA
JI71s1 KOHTPOJISI UCTIONIB3YIOTCS CIICAYIOIINE OIICHOYHBIC CPEJICTBA:
YO-1 —uaauBnayaabrHOe coOeceoBaHNEe, B OCHOBHOM Ha DK3aMEHE;
YO-2 — KO/UTOKBUYM — y4eOHOE 3aHATHE B BUJIC KOJUICKTUBHOTO COOECeI0OBaHNS,
[1P-1 — mucbMeHHBIN (MM KOMITBIOTEPHBIN) TECT;

[1P-6 — maGopaTopnas pabora.

Ne | KoHTponmpyemsie Moy v OueHouHbIE CpEACTBA -
n/ /pa3nensl / TeMbl Konpl 1 3Tansl HalIMEHOBaHHE
II IACIIATUINHEI (dbopMUpOBaHUS TEKYIIMHA | TPOMEKYTOUHAS
KOMITETEHITU I KOHTPOJIb aTTeCTaIlUs
1 | Tema 1. Benenue. OIIK-5 | 3nanue I1P-6 VO-1
IIpenmer u meToABI OIIK-7 | YMmeuune
LIUTOJIOTUH Bnanenue
OIIK-9 | 3nanue I1P-6 VO-1
IIK-1 VYMeHue
Bnanenune
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2 | Tema 2. Knetka - OIIK-5 | 3nanue I1P-6 YO-1
3JIEMEHTapHas KuBas OIIK-7 | Ymenue
cucreMa Bnanenue
OIIK-9 | 3nanue I1P-6 YO-1
IIK-1 YmeHue
Brnanenue
3 | Tema 3. I'eneTnueckuit OIIK-5 | 3nanue YO-2 YO-1
amnmnapar KJIETKH U OIIK-7 | Ymenue I1P-1
OpraHu3aus Bnanenue T1P-6
TPAHCKPUIILINH OIIK-9 | 3nanue [1P-6 YO-1
(uaTEepdazHoe Aapo) IK-1 YMenue
Brnanenue
4 | Tema 4. Opranuzanus OIIK-5 | 3nanue YO-2 YO-1
IJIACTUYECKOrO OIIK-7 | YMmenue I1P-1
MeradoJim3Ma B Biagenue T1P-6
nuTorasMe (BakyossipHas | OIIK-9 | 3uanue YO-2 YO-1
cUcTeMa KIJICTKH) IIK-1 YmeHue I1P-6
Brnanenue
5 | Tema 5. Opranuzanus OIIK-5 | 3nanue YO-2 YO-1
SHEPreTUYECKOTO OIIK-7 | Ymenue I1pP-1
MeTaboar3ma Braangenue I1P-6
(MUTOXOHAPUU U OIIK-9 | 3nanue YO-2 YO-1
TIJIACTU]IBI ) ITK-1 Ymenue I1P-6
Brnanenue
6 | Tema 6. OmopHo- OIIK-5 | 3nanue YO-2 YO-1
JIBUTATEIIbHAsA CHCTEMA OIIK-7 | YMmenue I1P-1
(M TOCKENET) Bnangenune I1P-6
OIIK-9 | 3nanue YO-2 YO-1
ITK-1 VYmMmenue I1P-6
Bmanenne
7 | Tema 7. IToBepxuocTtHbi | OIIK-5 | 3Hanwme YO-2 YO-1
anmapar KJIeTK! OIIK-7 | Ymenue I1P-1
(TurazmaTudeckas Bnangenune I1P-6
MeMOpaHa, minasmaiemma) | OIIK-9 | 3nanue YO-2 YO-1
IMK-1 VYmMenue I1P-6
Bmanenne
8 | Tema 8. Permpoaykuus OIIK-5 | 3nanue YO-2 YO-1
KJIETOK OIIK-7 | YMmenne I1P-1
Bnangenune I1P-6
OIIK-9 | 3nanue YO-2 YO-1
IMK-1 YMeHue I1P-6
Bnanenue
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9 | Tema9. Tudpdepennmanus | OIIK-5 | 3nanue YO-2 YO-1
KJIETOK OIIK-7 | YMmenue I1P-1
Bnanenue
OIIK-9 | 3nanue YO-2 YO-1
IIK-1 YMmenue
Brnanenue
10 | Tema 10. PeakTUBHOCTB, OIIK-5 | 3uanue YO-2 YO-1
MaTOJIOTHS U CMEPTh OIIK-7 | Ymenue I1P-1
KJIETOK Bnanenue
OIIK-9 | 3nanue YO-2 YO-1
IIK-1 VYMmenue
Brnanenue
11 | Tema 11. Knerounas OIIK-5 | 3nanue YO-2 YO-1
TEOpUs OIIK-7 | Ymenue
Bnanenue
OIIK-9 | 3nanue YO-2 YO-1
IIK-1 VYMmenue
Brnanenue

KOHTpOJIBHBIE M METOAMYECKHE MATEPHAIIBI, @ TAKKE KPUTEPHUH U ITOKA3ATENH,
HEO0OXOAMMBIE ISl OEHKH 3HAHUM, YMEHHI, HABBIKOB M XapaKTEPU3YIOLIUE ITaIbI
(dbopMHpOBaHUS KOMIIETEHIIMI B POLECCe OCBOCHUS 00pa30BaTENbHOM MPOTrPaMMBlI,

npeacTasiieHsl B [Ipunoxenuu 2.

V. CIIMCOK YYEBHOM JIUTEPATYPBI "
NHOOPMALIMOHHOE OBECIIEHEHHUE JUCIHUIIVIMHBI

OcHoBHas JMTEpaTypa

1. Amsbeptc b., [I)xoncon A., JIstouc /1. u mp. MonekymnspHasi OMOIOTHS KIETKH.
T. Il. MockBa-Mxesck, 2013. I'm. 17. Knerounsri mukn. C. 1620-1706.
http://lib.dvfu.ru:8080/lib/item?id=chamo:772794&theme=FEFU

2. AnucumoB A.Il. Penpoaykuuss u guddepeHurpoBKa KIETOK: O0a30BBI
ypoBenb. BrnaguBoctok: Kadenpa knerounoit 6uonorun u renetuku J[BOY,

2018 (251eKTpOHHBIN pecypc).
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3.

AnucumoBa A.A., Kapetun [O.A., AnucumoB A.Il. buonorus KieTku c
OCHOBAMH SMOPHMOJIOTUM M TUCTOJIOTUM. BraauBocTok: u3a-BO JlanbHEBOCT.
YH-TA, 20009. 220 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:286441&theme=FEFU

AnucumoB A.Il. Huromorusa. KoHcnekT-mpe3eHTanus JEKIMOHHOIO Kypca.
BnaguBocTOK: U3J1-BO JIBOY, 2017.
https://www.dvfu.ru/upload/medialibrary/026/AHUCUMOB _Ilutosorus.pdf

Bacuibes 1O.I'., Tpommn E.N., Arnos B.B. Iuromorus, rucronorus,
samoOpuonorus. C-I16: «Jlanby, 2009. 576 c.

Bepemaruna B. A. OcHOBBI 00111€# [IUTOJIOTUY : yueOHOE TocoOue Jisl BY30B.
Mockaa: Axanemust , 20009. 172 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:290938&theme=FEFU

['uctonorus, uuronorus, sMOpuosiorus: ariac: ydeObHoe mnocooume / B.JL
beikoB, C.M. Kmkannesa. — M.:. I'DOTAP-Menua, 2012. — 293 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:695364&theme=FEFU

I'uctonorus, smOpuosnorusi, uronorus / I[lox pen. FO.M. AdanaceeBa, H.A.
Opunoit, 5.B. Anemmna. - M.: IT'DOTAP-Meaua, 2013. — 798 c. http://srv-
vtls-01.dvfu.ru:8080/lib/item?id=chamo:695450&theme=FEFU

3umatkuH, C. M. I'mctomorusi, mMUTOJOTUS U SMOPHOTOTUSA [DIEKTPOHHBIM
pecypc] : yuebHoe mocobme / C. M. 3uMarkuH. — DJIEKTPOH. TEKCTOBBIC
naHHble. — MuHck : Beimimas mkoia, 2013. — 229 ¢. — 978-985-06-2224-
2. — Pexwum nmocryma: http://www.iprbookshop.ru/20210.html

10.Knerku mo Jlptomny/ Kaccumepuc u gap.; mep. 2-ro anria. Mza. — M.:

JlaGoparopus 3nanui, 2016. — 1056 c. Y. 5. JleneHue KIeTOK, amonTo3 U pak.

C. 640-791.

11.YenmoB FO.C. BgeaeHue B KIETOYHYIO OWOJIOTHIO : YYEOHMK s

YHUBEPCUTETOB MO Ouonorunueckum crnenuanbHocTsM / FO. C. Yennos. -


http://lib.dvfu.ru:8080/lib/item?id=chamo:286441&theme=FEFU
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MockBa : AnpsHc, 2015. - 494 C.

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

12.Yenmnos 10.C. Ilutonorus ¢ sneMeHTaMu MEIUTIOISpHON marosioruu. M: U3a-

Bo «Men. uadopmair. areHTcTBOY», 2010. 368 C.

JlonoJiHMTEIbHASA JIUTEpaTypa
1. beikoB B.JI. Ilutomorms wu oOmas rtucrosorus. OyHKIHOHAIbHAS
MopdoJiorus kieTok u Tkanei yenoseka. C-116: COTHUC, 1999. 520 c.
2. Hepsoun JI. I'. dyHkiumoHanbHass MOp(}OJIOTHUS KIETKH [DIEKTPOHHBIN
pecypc] : y4ueOHOe nocoowue. Mockaa, 2011.
http://lib.dvfu.ru:8080/lib/item?id=chamo:403149&theme=FEFU

3. 3aBap3un A.A., Xapazora A./l., MorutBun M.H. buonorus kierku: oOmias
uuronorus. C-I16.: C-TI6I'Y, 1992. 320 c.

4. Knerku /[Matikn Kanmepon, Matt UsnmeHn, benmkxamun Jlptoun u np.] ;
pen.: b. Jletoun [u gnp.]; mep. ¢ anria. W.B. ®ununmnouya.Mockaa:
BMHOM. JlabopaTopus 3HAHUM, 2011. 951 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:668066&theme=FEFU

5. Kysuenos C.JI., Mymkambapos H.H. T'mcronorus, umutosoruss u
sMOpuosiorust: [4acte 1 u3 2] PDF: YueOHuk s MEIUIMHCKUX BY30B. -
M.: OO0 "Menunuuckoe uHpopmamnmronnoe areHtctso", 2007. - 600 c.

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

6. Kysumenmo C.JI, Mymxkambapos H.H., Topsukuna B.JI. Atmac mo
TUCTOJIOTUH, UUTOJIOTHM W dSMOpuwosorun. — M.: MeauinmHcKoe
uH(popmalmonHoe areHcTso, 2002.- 374c.

7. TlomoBa M. A. OcCHOBBI IMTOJIOTUHU : Yy4eOHOE TOCOOWE ISl BY30B.
Komcomonbck-Ha-Amype: M3n-Bo  KomMcOMOJIBCKOTO  meaarornyeckoro

yHuBepcureta, 2006. 130 c.


http://lib.dvfu.ru:8080/lib/item?id=chamo:776847&theme=FEFU
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8.

10.

11.

12,

13.

14,

[Ipaktukym mo mutosnoruu: nox pexa. FO.C.Uenuosa. M.: Uzn-so MI'Y,
1988. 294 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:115912&theme=FEFU

Poman X.-K., Cenomm A., Cenomm JI. Atiac 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, THUCTOJOTHH H
sambOpuosorun. M.: OOO Uzn-Bo Onukc, Mup u obpaszosanue, 2006 r. 400
C.

Coru B.®., [{piranosa H.A., AGaynkun ['.B. CtpykrypHO-(DyHKIIMOHATBHAS
OpraHu3alys SyKapUOTHUECKOU KIIETKH : y4eOHO-METOJUYECKUN KOMILIEKC
/YIbIHOBCKMN TOCYJApCTBEHHBI YHUBEpPCUTET. YIbAHOBCK: M31-BO

VY IIbSIHOBCKOTO YHUBEPCUTETA, 2006. 84 C.

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

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

[Hamenko JI. B., boiiko 10. C. Iuronorus: ydyeOHOe mocoOue It
CENIbCKOXO3SUCTBEHHBIX BY30B 10 OHOJIOTMYECKHM CIEHUATBHOCTSIM
[PoctoB-Ha-Jlony: dennkc, 2009.186 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:292940&theme=FEFU

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

1. http://elementy.ru/ - 31eKTpOHHBINA pecypc HayUYHbIX HOBOCTEH.

2. http://molbiol.ru/- snekTpoHHBIN pecypc MO MOJEKYISIPHOW OHOJIOTHH.

3. http://humbio.ru/humbio/cytology/00000d33.htm - ©Ga3a 3HaHuil 1O

«bronoruu yeaoBekay: buoIOTrus KIeTKU.

4. http://biology-of-cell.narod.ru/ - »3meKTpOHHBIN pecypc MO KICTOYHOU

OHOJIOTHH.

5. http://webembryo.narod.ru/cel_biol.htm - osngekrponHBIi pecypc 1O

KJIETOYHOU OMOJIOTHH.

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

buonorus knetku. Moayne 1 puctununsl "O6mias ouonorus”. - Maiikor:
N3a-Bo Appirerickoro rocynusepcurera, 2011. - 50 c.

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

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

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

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

9. http://humbio.ru/ - baza 3Hanuit Mo OMOJIOrUY YEJIOBEKA.

Ilepeyenb nH(pOPMALTMOHHBIX TEXHOJIOTHMHA 1
NMPOrpaMMHOIo0 odecneyeHmst
1. IIpu ocyiiecTBieHnHn 00pa30BaTEIBLHOrO MpoIecca CTYACHTbl UCHOJIb3YIOT
nporpamMmmHoe obecrnieuenue: MicrosoftOffice (Access, Excel, PowerPoint, Word u

JIp.), DIEKTPOHHBIE pecypchl caita [[BOY, Bkimtouas DbC J[BOY.
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2. Hayunas omektponHas  OuOnmoreka eLIBRARY, »aaexrponHO-
OubnuoTeuyHass cuUcTeMa u3JIaTenbcTBa  «JlaHb», dIeKTpoHHas OHOIMOTEKa
"Koncynprant cryaenra", uangopmarnmonnas cuctema "EJJMHOE OKHO" goctyna k
o0Opa3oBaTeIbHBIM pecypcaM JOCTYIl K AJIEKTPOHHOMY 3aKa3dy KHHUI B OMOJIMOTEKe

JIBDY.

VI.METOANYECKHUE YKA3AHUS IO OCBOEHUIO JTUCHUIIJIMHBI

B mpomecce wm3yuenuss aucuuiuimebl  «lluTomorwms»  mpemiararorcs
pa3HoOOpa3Hble METOJbl U CPEACTBA OCBOCHMS Yy4eOHOrO COAEp)KAHMS: JIEKLUH,
nabopaTopHble padOThl, KOJUIOKBUYMBI, KOHTPOJIbHBIE pabOThl, TECTHPOBAHUE,

caMOCTOsITeJIbHAs paboTa CTYACHTOB.
Jleknuu

Jleknuss — OCHOBHAasl akTUBHas (opMa ayAUTOPHBIX 3aHSITHH, Pa3bICHEHUS
OCHOBOTIOJIAralOIINX TEOPETHUUYECKUX pa3AeioB OWOJOTHUU, KOTOpasl Mpernosaraet
WHTEHCUBHYIO YMCTBEHHYIO JCSTEIBHOCTh CTYyJACHTA M OCOOEHHO CIIOXHA JJis
CTYAEHTOB TIEPBOro Kypca. JIeKkuuss HOCUT TMO3HABATEIbHbBIM, pPa3BUBAIOIINM,
BOCHUTATEJILHBIN U OPraHU3YIOIMIUN Xapakrep. KOHCIEKT JIeKInii OMOTraeT yCBOUTh
TEOPETUYECKUM  Marepuan JucuuiuiMHbel. [lpy  ciaymanum  nekuuu  Ha®o
KOHCTIEKTUPOBATh €€ PyOpHUKAIINIO, TEPMUHOJIOTHIO, KITFOUEBbIE CJIOBA, OMPEICIICHHUS,
dbopmybl, Tpadudeckue cxembl. KOHCIEKT SBIISICTCS TOJE3HBIM, KOT/Ia OH MHIIETCS
CaMUM CTYJIEHTOM. MOHO pa3padoTaTh COOCTBEHHYIO CXEMY COKpAIICHHS CJIOB.
HasBanue Tem, naparpadoB MOKHO BBIJICTISATH [IBETHBIMUA MapKepaMHu.

[Ipu nmomamHel paboTe C KOHCIIEKTOM JICKIIMH HEOOXOIUMO HCIIOJIb30BaTh
OCHOBHOM Y4EOHUK U JOTOJHUTEIBHYIO JINTEPATYPY, KOTOPhIE PEKOMEHIOBAHBI 1O
naHHOM mucruruinHe. MIMEHHO Takasi cephe3Has paboTa CTyJeHTa C JICKIMOHHBIM

MaTCpUaJIOM IMO3BOJISICT JOCTHUYDb €MY YCIICXOB B OBJIaICHHMH HOBLIMH 3HAHUSMMU.
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[Ipy wW3NOXkKEHHM JIEKUMOHHOIO Kypca Mo aucuuiminHe «Luromorus» B
KauecTBe (hOPM MHTEPAKTUBHOTO OOYYEHUS MCHOJB3YIOTCS: JIeKIMsI-0ecena, JIeKIus-
BU3yallM3amus, JICKIUS TMpecc-KOHGEpEeHIUsA, KOTOphle CTpOsATCS Ha 0ase
MPEAIECTBYIOIINX 3HAHUM W B CMEXHBIX AUCHUIUIMHAX. Jlnsg wWomocTpanuu
CJIOBECHOM WH(OpMAIMM TPUMEHSIOTCS TPE3EHTAIlMH, WHTEpPaKTUBHAs JOCKa,
Tabnuipbl, cxembl. [lo Xoay W3JIOXKEHUS JEKIMOHHOTO Marepuana CTaBATCA
poOJIEMHBIE U TPOBOLMPYIONTUE BOMPOCHI, BKIIOUYAIOTCS DJIEMEHTHI IUCKYCCHH.

Jlekuusi-susyajau3auus. UTeHHe JIEKIMU COMPOBOKIAACTCS KOMIBIOTEPHOU
npe3eHTaluen ¢ 0a30BbIMU TEKCTaMU (3arojoBKU, (POPMYIMPOBKH, KIIFOUEBBIE CJIIOBA
U TEPMUHBI), WUIIOCTPAIUSIMH MHUKPOCKOIUYECKUX U YJIbTPAMUKPOCKOIMUUECKUX
M300paXEHUM KJIETOK M TKaHEH, pUCOBaHUEM CXE€M U HamucaHueM (opMmyn Ha
WHTEPAKTUBHOMN JTOCKE, TPOU3BOIUTCS IEMOHCTpAIIUS HATJISAHBIX TAaOJIUII U CIIaiJIOB,
YTO CIOCOOCTBYET JIydllIeMy BOCHPHATHIO H3JIaraéMoro Marepuana. Jlekuus -
BU3YyalU3aIK TPeOYeT ONpPEICIICHHBIX HABBIKOB — CJIOBECHOE M3JI0KEHHE MaTepuaia
JIOJDKHO COTIPOBOXKIATBHCS M COYETaThCs € BU3yaldbHOU dopmoii. Muadopmarus,
U3JI0KEHHAs! B BUJE CXEM, TaOJIMII, CIaiioB, MO3BOJsAET (POPMHUPOBATH MPOOJIEMHBIE
BOIMIPOCHI U CIOCOOCTBYET PAa3BUTHUIO TPO(PECCHOHATBLHOTO MBIIUICHUS OYymyIIUX

CIICOHUAaJINCTOB.

Jleknus-0ecena — «IUajor C ayAUTOPUECI» — SIBISETCS PacIpOCTPAHEHHOU
dbopMOil MHTEPAKTUBHOTO OOYUYEHMS M TO3BOJSIET HEMOCPEJICTBEHHO BOBJIEKATH
CTYJIEHTOB B Y4EOHBIN MpoIIecC, TaK KaK CO3JaeT MPSMO KOHTAKT MPEroaBaTes ¢
ayauTopuend. TakoM KOHTAKT JOCTUraeTcsl MO XOAYy JEKUWH, KOTJa CTyIeHTaM
3QJIAFOTCS.  BOTMPOCHI MPOOJIEMHOTO, MPOBOIUPYIOMIETO WM WH()OPMAIIMOHHOTO
XapakTepa WK KOrja CTyJEHTaM CAMUM IpeuiaraeTcs 3a1aBarh BOINPOCHL. Bompocsl
MpeIaratoTCs BCEM ayJuTOpUH, U JIOO0H U3 CTYJACHTOB MOXET MPEII0KUTh CBOU
OTBET, IPYrOM MOXKET €ro JONOJHUTH. [Ipu 3TOM OT NeKuuK K JEKUUU BBISBISIIOTCS
AKTUBHBIE Y MMACCHUBHBIE CTYJICHTHI, IPEMOJABATENb MO BO3MOXKHOCTH AKTUBU3HUPYET

CTYJIEHTOB, KOTOpbIE HE y4acTBYIOT B pabore. Takas (opma JeKuuu MO3BOJISET
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BOBJICYb BCEX CTYACHTOB B palOTy, aKTUBU3HPOBATh MX BHUMAaHUWE, MBIIUICHUE,
MOJIYYUTh KOJUICKTUBHBIN ONBIT, HAYYUTHCS POpMUPOBaTh BoIpockl. [IpenmytiecTBo
JeKIuu-0ecebl COCTOMT B TOM, YTO OHA TIO3BOJISET TIPUBJICKATh BHUMAHHE
CTYJIEHTOB K HanOoJiee Ba)XKHBIM BOMPOCAM TE€MbI, ONPENEISATh COJAEPKaHUE U TEMIT

U3JI0KEHHS] y4eOHOro MaTepuara.

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

JIACKYCCHS.
IIpakTuyeckue 3aHATHS

JlaGopaTopubie padoThl. JlabopaTopHble paOOTHI MOBBIIAIOT KAaYECTBO
oOy4eHHsI, CHOCOOCTBYIOT Pa3BUTHIO MMO3HABATEIILHONW aKTUBHOCTH Y CTYACHTOB, UX
JIOTUYECKOTO MBIIUICHUST W TBOPYECKOM CaMOCTOSITENBHOCTH. B mpormecce
BBITIOJIHEHUS ~ J1a0OpaTOpHBIX  pabOT  yrayOnstoTcss W KOHKPETUZUPYIOTCS
TEOPETUUYECKHE 3HAHUsI, BbIPAOATHIBAETCS YMEHHE TNPUMEHSTh WX Ha TMPAKTHKE.
[IpuobOpeTatoTcsi HaBBIKM PpabOTHI ¢ MHUKPOCKONAMHU, OJJICKTPOHHOTpaMMaMu U
atnacamMud. CTyA€HT YYMTCS 3apUCOBBIBATH MHUKPOCKOMUYECKHE IMpENaparsl,
OMHUCHIBATh UX, MPOBOJAUTHL CPABHUTEJIbHBIM aHaMM3, 0000LIATh MMOJYyUYCHHBIN
MaTepuan W JenaTh BBIBOABL. Bce 3TO MO3BOJIsET Ty0Xe MOHATh OCOOCHHOCTU
KJIETOYHOTO M TKAaHEBOI'O0 YPOBHEHN OpPraHU3allly KUBOW MAaTEPUU U 3aKOHOMEPHOCTH
ABOJIIOIIMOHHOW JTUHAMUKHU TKaHEH y MHOTOKJIETOUHBIX OpraHu3zMoB. DopMHUpYIOTCS

HABBIKM HAYYHO-HCCIIEA0BATEILCKOU PaObOoThI M Mpo(dhecCHOHATBHBIE KOMITETCHITHH.

KomsiokBuymsbl. KoinmokBuyM — KoOJJIEKTHBHas (opma paccMOTpEeHHs U
3aKperieHust ydyeOHoro marepuaina. KoIoKBUyMbl SIBISIOTCS OJHHUM M3 BHUIOB
OPAKTUUECKUX  3aHATUM, TMpPEAHA3HAUYEHHBIX JJI1  YIJIyOJEHHOTO  M3y4YeHUs
JUCLMIUIMHBI, INPOBOIATCS B HMHTEPAKTUBHOM pexume. Ha 3aHATHAX 1O TeMme

KOJUTOKBUYMa pa30MparoTcs BOIPOCHI, M 3aTéM BMECTe C MpernojaBaTeieM
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IPOBOANUTCA MX OOCYXJEHHE, KOTOPOE HAIPABIEHO Ha 3aKpelJICHUE MaTepuala,
(OopMUPOBAHME HABBIKOB BECTU IIOJIEMHUKY, Ppa3BUTHUE CAMOCTOSITEIbBHOCTH U
KPUTHYHOCTH MBIIUICHHS, HA CIOCOOHOCTh CTYIEHTOB OPUEHTUPOBATHCA B OOJBIINX
MH(POPMAILIMOHHBIX MOTOKaX, BbIpa0aThIBaTh U OTCTaWBATh COOCTBEHHYIO MO3ULUIO
10 MPOOJIEMHBIM BOMIPOCAaM yueOHOW AUCIUILTUHBI.

B kauecTBe METOAOB HMHTEPAKTUBHOIO OOydYyeHUSI Ha KOJUIOKBHUyMax
UCIIOJIB3YIOTCS: pa3BepHyTas Oecena, TUCIYT, Mpecc-KOHPEpEeHLIS.

PassepHyTas Oecefga npeanosiaracT IOATOTOBKY CTYAEHTOB IO KaXIOMY
BOIIPOCY IUIAHA 3aHATHA C C€IMHBIM JUII BCEX IIEPEYHEM PEKOMEHAYEMOM
00s3aTENbHON U JONOJHUTENBHOU TUTEPATyphl. [[OKIaabl TOTOBATCS CTYAEHTaMU 110

3apaHee MPeIIOKEHHON TEMATHKE.

JAucnyT B TpyIIe HUMEET psAl JOCTOMHCTB. JIUCIyT MOMXKET OBbITh BbI3BaH
MPENOIaBaTelieM B XOJE€ 3aHATUS WM K€ 3apaHee IulaHupyercs uM. B xoxe
MOJIEMUKHU CTYACHTHI (POPMUPYIOT y ceOsl HaXOIYUBOCTh, OBICTPOTY MBICIUTEIHHON

peaKIuu.

IIpecc-kondepenuus. IIpenonaBarens MNOpydyaeT HECKOJIBKUM CTYJCHTaM
MOJATOTOBUTH KpaTKHe (Te3UCHbIE) cooduieHud. [locie noKiagoB CTYIEHTHI 33a1al0T
BOIIPOCHI, HA KOTOPBIE OTBEYAIOT JOKJIAJAUYMKHU U IPYTUE WICHBI SKCIIEPTHOM IPYIIIIBIL.
Ha ocHOBe BOIIPOCOB M OTBETOB Pa3BEPTHIBAECTCS TBOpUECKas JHUCKYCCHSI BMECTE C

IpernogaBaTcICM.

KOHTpOJII)HLIe TECTHI. I/ICHOHBBYGTCH OJaHKOBOE HIJIM KOMIIBIOTCPHOC
TECTUPOBAHUC B PCIKNME BBI60pa IMpaBUJIBHBIX OTBCTOB, YCTAHOBJICHHA COOTBCTCTBUA

MIOHATHM, 0003HAYCHHUS ICTAICH Ha CXeMaX M MpoY.

Bo3MOXHBI ~ Takke MHUCbMEHHbIE KOHTPOJbHbIE paboTel B  (opme

TPaJUIUOHHBIX IMHCBMCHHBIX OTBETOB Ha psa BOIPOCOB 110 HpOI‘/'II[eHHOI\/II TEMC,
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U3JIO)KEHHOW B JIEKIUAX M OOCYKJIeHHOW Ha KoyulokBuymax. HecMoTps Ha
IPOU3BOJIBHOCTE (POPMBI, B OTBETaX O0053aTEIbHO HCIIOJIB30BAHUE TEPMUHOB,
KJIFOUEBBIX CJIOB U MOHATHMN, a IPH HEOOXO0IUMOCTH cxeM U (popmyi. [1o HeKOTOpEIM

TCMaM IIpCJIaracTcia pCuICHUC 3a1a4.

MeToanueckue yKa3aHus 10 padoTe ¢ JUTepPaTypou

1. Hago coctaBUTh NEpBOHAYAIBHBIN CIUCOK MCTOYHMKOB. OCHOBOM MOXKET
CTaTh CIMCOK JIUTEpaTyphbl, PEKOMEHIOBaHHBIN B paboueil mporpamme kypca. s
yno0cTBa pabOThl MOXKHO COCTaBUTh COOCTBEHHYIO KapTOTEKy OTOOpaHHBIX
VMCTOYHUKOB ((paMuiIMsi aBTOPOB, 3arjlaBUe, XapaKTEPUCTUKHA H3AaHUS) B BHJIE
pabouero (Qaiina B koMmbloTepe. Takas kapToTeKka MUMEET MPEUMYyIeCTBO, T.K. OHA
MO3BOJISIET JA00ABISATh MCTOYHHUKHU, 3aMEHSTh MO HEOOXOIUMOCTH OJHU Ha ApPYyTHE,
[lepBoHaUaNbHBIA CIIMCOK JIMTEPATYPHI MOKHO JOTIOJHUTH, UCTIONb3YS JIEKTPOHHBIN
katanor Oubamoreku JIBDY, npu 3TOM He cTecHsAHTeCh 00OpaIaThCs 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 PEKOMCHAYCTCA JOCIIOBHO IICPCIIUCHIBATD TCKCT.

VIl. MATEPHAJILHO-TEXHUYECKOE OBECTIEYEHHNE
T CTOUTIIAHBI

1. JlekuumoHHass ayAUTOpPUs C MYJIbTUMEAUWHBIM  OOECHEUYEeHHEM U

VHTEPAKTUBHOU JIOCKOM.
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2. Aymutopusi Ui TIPOBEACHUS JaOOpaTOPHBIX 3aHITUH, KOJUIOKBUYMOB WU
TECTHUPOBAHUSI.

3. Yuebnas nabopaTtopusi, CHaOXeHHas TNEPCOHAIBHBIMH MHUKPOCKOIIAMH,
MHUKPOCKOTIMYECKUMH TpernapaTaMy, 3JIEKTpOHOTpaMMaMH, atjacaMu, TaOJHilaMH,
cllaiiJaMH, KOMITbBIOTEPHBIMH TIPE3ECHTAIUSIMHU.

4. JInst OTACTBHBIX TEM HCIIOJIB3YIOTCS CIIeIHATN3UPOBAaHHbIE YueOHO-HAYyYHbIE
7a00paTopud  TUCTOJIOTUYECKOTO  aHaiu3a,  ONTHYECKOH  MHKpPOCKOMHH,

KYJbTUBHUPOBAHHA KIICTOK U TKaHEH.

HaumeHnoBanue 060py,Z[OBaHHBIX

Ne IIOMENIECHUN U IIOMEIICHUN I

o [lepeyeHb 0CHOBHOTO 00OPYIOBaHUS
I/ | CaMOCTOATEIbHOU PaboThI C yKazaHUEM

azpeca

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

JlaGopatopusi ~ KyJIbTypbl KJIETOK U
TKaHEH:

690001, ITpumopckuit kpai,

r. BmagnBocToxk,

o. Pycckuit, kammyc JIBOVY, kopmyc L,

aviL729 (Shimadzu. Smonus) — 1 mwmrt.; Tepmocrar
Y cyxoBo3aymHsli BD53 — 1 mt.; XonoanibHUK
DAEWOO FRS-T20 FAM - 1 it

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

IIIT.; Cucrema MHUKPOUHBEKIAN "
mukpomanumnyisiuii InjectMan, TransferMan
NK2 (Eppendorf) — 1 mr.; Kosonka

xpomarorpapuueckas Bio-Scale MT2 Column
(7510081) — 1 mr.; Cucrema mpenapaTuBHOM
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XpomMaTorpaduyeckoit OUYUCTKH
ouonorunueckux Mmosekyn DouFlow (BioRad,
CIIA) — 1 mr.; Xomonunpauk Liebherr — 1
wt.; Myneru-Boprekc V-32 BioSan — 1 mir.;
Lentpudyra MiniSpin  Plus  Eppendorf
(I'epmanus) — 1 mr.; JIaGopaTopHble CTOJBI U
CTYJIbSL.
JlaGopaTopus MUKpOCKonHrueckoi | Mukpockorm  Axio Imager. Al — 2 T
TEXHUKHU: Mukpockon j1st 17a00paTOPHBIX HCCIIEIOBAaHUN
690001, ITpumopckuii kpai, Axio Lab. Al ¢ npunamnexxHoctsiMu — 1 1mT.;
r. Bnagusocrok, Mukpockomns! JUTSt Ja00paTOPHBIX
o. Pycckuit, kamnyc JIBOVY, kopnyc L, | uccnenopanuit Primo Star c
ayn.L730 NPUHAISKHOCTIMA — 19 mT.; Mukpockomn
Muxkmen — 2 mr.; Moposwibauk'"Beko-FN
123400" — 1 mr.; PoranmuoHHBIA MHKPOTOM
HM 360 — 1 mrt.; Cucrema ma3epHOi
5 mukpoauccekiua DM 6000/LMD6000 Patho
JUTSI TCHOMHBIX M TIPOTEOMHBIX MCCIICIOBAaHUNA —
1 wt.; CTepeoMHUKpOCKOM Zeiss C alalnTepoM —
1 wr.; Ynerpamukporom Leica EM UC6 mns
W3rOTOBJICHUS yAbTpaToHKHX cpe3oB (Leica
Microsystems) — 1 mr.; MUKpPOCKOIT Jia3epHbIit
CKaHUPYIOIIUN JUTS TabopaToOpPHBIX
uccienoanunii LSM 700 (CarlZeiss) — 1 mir.;
Mermanka marautHass MSH-300 ¢ nmogorpesom
(1250 o6/mun, 330 C) (BioSan) — 2 mit.;
JlaGopaTopHble CTONBI U CTYTIbSL.
JIaboparopus rucronornyeckoro | Crynendeckue Mukpockorsl buoJlam — 12 mir.;
aHaJM3a: HaOop wmukporpenapaTtoB Mo LUTOJIOTUH U
690001, TTpumopckuii kpaif, rucrosiorud; Harnmsaueiii Matepuan (TabauilbL,
r. BnaaguBocrok, MYJSDKA U Jp.) TIO IIUTOJIOTUU W THCTOJIOTHUH,
o. Pycckuii, kamnyc JIBOVY, xopnyc L, | XonogunbHuk s XpaHeHus npod — 1 mir.;
3 ayn.L731 Berrsokable mikader — 4 mr.; TepmoctaTsl uis
' 3aIMBKA U paboOThl ¢ MaTepuaioM — 4 MIT.;
CymmibHbli mkag — 1 mr.; MUKpOTOMBI 1St
IIPUTOTOBJIEHUST Cpe30oB — 6 mr.; Bechbl
AQHAJIMTUUECKUE M DJIGKTPOHHBIE  JUIA
B3BEIIMBAHU BEIIECTB — 3 1IT.; Jluctuiisarop —
1 1t.; JTaGopaTOpHBIE CTOJIBI M CTYJIbS.
Jlaboparopus KOH(OKaTBbHOM | MUKPOCKOI  J1a3epHBI  CKAaHUPYIOLIMHA IS
MUKPOCKOIHH: nabopatopabix  uccrnempoBanumii LSM 510
4 690001, ITpumopckuit kpaii, (Carlzeiss) — 1 mir.; JlabopaTtopHbIe CTOJBI U
" | r. BmaguBocToxk, CTYJIbAL.
o. Pycckuit, kammyc JIBOVY, kopmyc L,
ayn.L477
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Hpunoxenne 1

MMHUCTEPCTBO OBPA30BAHUSA 1 HAYKU POCCUMCKOU ®EJIEPALIMU
denepanbHOE rOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICILIETO 00pa30BaHMs

«/la1bHEeBOCTOYHBIN (eaepabHbIi YHUBEPCUTET)
(ABDY)

IIKOJIA ECTECTBEHHBIX HAYK

YYEBHO-METOINYECKOE OBECIIEYEHHUE
CAMOCTOSATEJBHOMN PABOTBI OBYUAIOIIIUXCS
no aucumuivinie «Huronorus»

Hanpasnenune noarorosku —06.03.01 «buonorus»
®dopMa MoJAroTOBKU OYHas

BramgusocTok

2018
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Paspa6oranu: npod. AnricumoB | WneHTH(UKAIMOHHBIA HOMEp:

A.IL., nouent 3romuenko H.E., PIIVA. ...... (98)-06.03.01-51.5.10.04-2018

acc. ['punyenko A.B.

KoHTponbHBIH 3K3eMIUISp HAXOUTCS Ha
Kadeznpe KIeTOYHOH OHOIOTHN U TeHETHKU
IEH

CamocrosiTenbHas pa60Ta CTyACHTA BKJIIOYACT:

1) OubnuoTeyHyr0 WM JIOMAIlHIOI paboTy ¢ ydeOHOW JUTepaTypor M

KOHCIICKTOM JIGKHHﬁ;

KaJICHAAPHO-TECMATUYCCKOMY IIJIaHY AOUCHOUILUIMHBI, B KOTOPOM  YCTAHOBJICHA

IMOCJICAOBATCIIBHOCTD IIPOBCIACHUA HGKHHﬁ, Jla60paTOprIX 3aH51TI/Iﬁ, KOJJNIOKBUYMOB

2) CaMOCTOATCIIbBHOC U3YYCHUC OTACIbHBIX TCM IUCIHUIIIINHBI;

2) MOATOTOBKY K JaOOPATOPHBIM 3aHSTHSIM;

3) MOArOTOBKY K KOJUIOKBUYMaM, KOHTPOJIbHBIM Pa00TaM U TECTUPOBAHUIO;

4) MOATOTOBKY K AK3aMEHY U 3a4eTy.

HOpHI[OK BBIIIOJTHEHHUSI CaMOCTOSITEIILHON pa6OTI>I JOJDKCH COOTBCTCTBOBATD

¥ KOHTPOJBLHBIX MEPOTPUSITHI.

KanengapHo-reMaTn4eCKui MJIaH AU CHMILJIMHbBI

«uTosorus»
Mo| Ne |Jlara Jlekumnu JlabopaTropHblie padoThl.
- |Hene KosnokBuymsl. TectupoBanue.
oya| Ju
u
1 Tema 1. Beenenue. IIpenmer u MeTonbl JlabopaTopnasi paGora Ne 1:
LUTOJIOTHH. CseroBas Mmukpockomnus. Oomas
MOPQOJIOTHS KIETKH.
2 Tema 2. Kitetka — anemeHTapHas )xuBast JlabopaTopnasi paGora Ne 2:
cucTeMa. DNEeKTPOHHAs MUKPOCKOIIHS.
I VYIbTpacTpyKTypa KIETKH.
3 Tema 3. ['eHeTnyecKuil anmapar KJIECTKH U JlaGoparopnas padora Ne 3:
OpraHu3aIys TPAHCKPHUIIINAHN (SIIPO). CrtpykTypa XpoMaThHa H XpOMOCOM.
1) OOGmas xapaKTepHCTHKa,
2) Opranusaius XpoMaTHHa;
3) XpomMocoMHBIIT HA0OP (KapHOTHII);
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W neHTHhHKAINOHHBIH HOMED:
PIIVA. ...... (98)-06.03.01-51.5.10.04-2018
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IEH

O
0cy-11aC

4 4) TpaHCKpPUIIIMOHHAS AKTHBHOCTh JlabopaTopnasi paGora Ne 4:
XpOMAaTHHa, WnTepdaznoe sapo. Tpanckpumius.
5) Crpykrypa U QYHKIIUH SIPHIIIKA;
6) Snepnas 060J04YKa, MATPUKC U SI-IT
OTHOIICHHUS.
S) Tema 4. Opranusanust JIacCTUYECKOTr0 KonnoxkBuym Ne 1:
MeTaboIM3Ma. LentpanpHas 1ormMa MOJICKYJISIPHON
1) OOmas xapaKTepHCTHUKA CUCTEMbI o6uonoruu. CTpykrypa v QyHKIIHH
IUIACTUYECKOro MeTab0aIn3Ma; KJIETOYHOTO s/pa.
2) Pubocomsr u IIIDP; 3) I'DOP; TecrupoBanue Ne 1: (no xonn. Ne 1).
6 4) Anmnapat I'onbmkwu; Jlaboparopnasi padora Ne 5:
5) JIuzocomsl, Mertabonuueckuii anmnapar
6) UnTerpanus BaKyOIsIpHON CUCTEMBI. nutorazMmel: JI1P, anmapat
T"onpxu.
7 Tema 5. Opranu3zanus 3HepreTHUYECKOro JlaGoparopnas padora Ne 6:
MeTaboau3Ma. Mertabonunueckuil annapaT
1) Buoxumus SHEPreTH4ecKoro OOMeHa: LIUTOIIA3MBbI: CEKpeLHus,
AT®, porocunTes, rIUKOIN3, JU30COMBI.
I apIxaHue; 2) MuToxoHapuy;
3) Ilnactunsr; 4) CumOuorexes.
8 Tema 6. OnopHO-/1BUraTeNIbHAsA CUCTEMA KonnoxkBuym Ne 2:
(uMTockener). Opranu3zanys m1acTu4eckoro
1) OGmas xapaKTepHCTHKa, MeTabonu3ma.
2) TIpomexyTo4HbIe (pUITAMEHTBHI, TecrupoBanue Ne 2: (no xonr. Ne 2)
3) MukpodunamMeHTsl;
9 AKTHH-MHO3UHOBBIN KOMIUIEKC; JlaGopaTopHas paGora Ne 7:
4) MukpoTpyOOUYKH U KHUHOIMJIIHH; Opranu3zanys SHepreTHUecKoro
5) XKryruku 6akrepuii. MeTaboIu3Ma.
10 Tema 7. [loBepxHOocTHBIN annapar ki1eTkd.  |KossiokBuym Ne 3:
1) CoctaB u 00m1ast XapaKTEePUCTHKA, bruoxumuyueckue OCHOBBI U
2) bapwepHo-TpaHcnopTHas QyHKINS; OpraHu3aIysl SHEPreTUYECKOTo
MeTaboIu3Ma.
TectupoBanue Ne 3: (no xonn. Ne 3).
I 11 3) PenenropHo-curHanbHas Gpynkuus;  (JIaboparopuas padora Ne 8:
4) Anres3us ¥ MEXKJICTOUHbIC KOHTAKThI. (OTOPHO-ABHUIaTENIbHBII arlmapar.
12 Tema 8. Penpoaykuus KJIETOK. JlaGopaTopnasi pa6ora Ne 9:

1) MWUTOTHYECKUI IUKIT K €r0o
peryJsmus;
2) 3axonomepHocTH perutukaiuu JJHK;

Tema 8. [loBepXHOCTHBIN anmapar.
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13 3) Kunernueckre MexaHU3Mbl MUTO32; KonnoxBuym Ne 4:
4) CpaBHHTENIbHASI UTOJIOTHSI MUTO34,; OnopHO-ABUTaTENbHBIN U
5) Moaudukaiuin MUTOTUIECKOTO IMKJIA. [TOBEPXHOCTHBIN armaparsl.
Tectupoanue Ne 4: (no xonn. Ne 4)
14 Tema 9. /IuddepeHupoBka KIETOK. JlaGopaTopnas padora Ne 10:
1) OOmas xapaKTepUCTHKA,; Penponykiuus KIeTok: MUTO3.
2) Teopus nuddepeHnnaIbLHONR
JKCIIPECCUU I'E€HOB,;
15 3) HHayKTOpBI U PETYIISTOPBI Jlaboparopnasi pabora Ne 11:
b hepeHIMPOBKY; Penponykius kierok:
v 4) Mexanu3mbl AudhepeHInaTbHONR SHAOPETPOAYKIIHS.
SKCIPECCUU FE€HOB.
16 Tema 10. PeaktuBHOCTb, HaTONOrUsA U cMepTh | KosmokBuym Ne 5: Penpoaykuus u
KJIETOK. Qg QepeHIPOBKa KIETOK.
TecrupoBanue Ne 5. (no xonn. Ne 5).
17 Tema 11. Knerounas teopus. KomnoxkBuym-guenyrt Ne 6: Kierka —
3J€MEHTapHasi )KMBasi CUCTEMa
Y 18 Jlekuus mpecc-KoHpepeHIHs. KonnokBuym npecc-koHpepeHIus
Ne 7: PeiiTtuHr, 5K3aMeH.
Ilnan-rpaduk BbINOJTHEHUS CAMOCTOATEILHON Pad0ThI 0 IMCHUILIIMHE
«urosorus»
Ne Jara/cpoxu Bun camocTosTeqbHOH | [IpumepHbie | DopMa KOHTPOJIsA
BBITIOJIHEHHUSI padoThI HOPMBI
n/n BpeMeHH Ha
BBINOJTHEHH e
1 1 menenst Pabora ¢ gmreparypoit wu | 0,5 gaca Pabota Ha mpakTHUIEeCKOM
KOHCIIEKTOM JICKIIM I 3aHSTUH, YCTHBIN OTBET.
2 2 Henmens Pabora ¢ gumreparypoit wu | 0,5 gaca Pabota Ha mpakTHUIEeCKOM
KOHCIIEKTOM JICKIIUH. 3aHSTUH, YCTHBIN OTBET.
3 3 Henena PaGora c¢ smteparypoir u | 0,5 yaca Pabora Ha npakTHUECKOM
KOHCIIEKTOM JIEKLIUI. 3aHATHUM, YCTHBIN OTBET.
4 4 Henena PaGora ¢ smteparypoir wu | 0,5 yaca Pabora Ha npakTHUECKOM
KOHCIIEKTOM JICKLIUH. 3aHSTUH, YCTHBIN 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 mpakTHYeCKOM
KOHCIICKTOM J'ICKHI/IfI. 3aHATHH, yCTHI)II\/'I OTBET.

7 7 HEemens Padora ¢ gwureparypoit u | 0,5 gaca Pabota Ha mpakTHYECKOM
KOHCIICKTOM HCKHI/IfI. 3aHATHH, yCTHI)II\/'I OTBCET.

IMoaroroBka K KOJIIOKBHYMY
Ne 2, rectupoBanmio Ne 2.

8 8 Henmens PaGora c¢ smrepatypoit u | 0,5 waca KomnokBuym  Ne 2,
KOHCIIEKTOM JICKITUH. tectupoBanme No 2.

9 9 Hemens Padora ¢ gwureparypoit u | 0,5 gaca Pabota Ha mpakTHYECKOM
KOHCTIEKTOM JICKLIUH. 3aHSTHH, YCTHBIH OTBET.

[ToaroToBKka K KOJUIOKBUYMY
Ne 3, TectupoBanuto Ne 3.

10 10 Henens Pabora ¢ swmreparypoit wu | 0,5 gaca KommokBuym ~ Ne 3,
KOHCIIEKTOM JIEKLHUH. tectupoBanue No 3.

11 11 nenens PaGora ¢ nuteparypoiri wu | 0,5 waca PaGora Ha npakTHUECKOM
KOHCIIEKTOM JIEKIUH. 3aHATHUM, YCTHBIN OTBET.

12 12 nenens Pabora ¢ mmreparypoit wm | 0,5 gaca Pabota Ha mpakTHYeCKOM
KOHCIIEKTOM JIEKIUH. 3aHATHUM, YCTHBIN OTBET.

IloaroroBka K KOJJIOKBHYMY
Ne 4, rectupoBanuio Ne 4.

13 13 Henens Pabora ¢ swmreparypoit wu | 0,5 gaca KommokBuym  Ne 4,
KOHCIIEKTOM JIEKLUH. tectupoBanue No 4.

14 14 nenens Pabora ¢ mmreparypoit wm | 0,5 yaca Pabora Ha pakTHYeCKOM
KOHCIIEKTOM JIEKLIUI. 3aHSATUH, YCTHBIA OTBET.

15 15 nenens Pabora ¢ mmreparypoit wu | 0,5 gyaca Pabora Ha mpakTHYeCKOM
KOHCIICKTOM JIEKIIMH. 3aHSATUH, YCTHBIA OTBET.

IToaroToBka K KOJIJIOKBUYMY
Ne 5, TectupoBanuto Ne 5.

16 16 Henens Pabora ¢ swmreparypoit wu | 0,5 gaca KommokBuym  Ne 5,
KOHCIIEKTOM JIEKLIHUH. tectupoBanue No 5.
[lonroroBKka K KOJJIOKBHYMY
Ne 6.

17 17 nenens PaGora c¢ smteparypoir u | 0,5 yaca Konnoksuym Ne 6.
KOHCIIEKTOM JIEKITUH.

[loxroroBka K KOJJIOKBHYMY
Ne 7.
18 18 menens Pabora ¢ gmreparypoit wu | 0,5 gaca Komnoxsuym Ne 7

KOHCIICKTOM HeKHHﬁ.

19 Ok3ameHaunonHas | Pabora ¢ smrepatypoil u | 36 yacoB Ox3ameH
ceccHs KOHCIIEKTOM JICKLIUH.

Texymuii KOHTPOJIb PE3yIbTATOB CAMOCTOSITENHLHONW pabOThl OCYIIECTBIISAETCS

B XOJI¢ TPOBEICHUS JA0OpPAaTOPHBIX paboT (YCTHBIH OMPOC), KOJUIOKBUYMOB W
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TECTUpPOBaHUA. Ha OCHOBaHMM 3TUX pPE3yJIbTATOB CTYJACHT IIOJy4aeT TEKYIIUE HU
DK3aMEHALIMOHHBIE PEUTUHIOBBIE OLIEHKH, II0 KOTOPBIM BBIBOJAUTCS UTOrOBAasi OLICHKA.
[IpomexxyTounass (cemecTpoBasi) aTrTecTalds MPOBOIUTCA B (GOpMe YCTHOTO

OK3aMCHa.

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

K naGoparopHsiM paboTam CTyAEHT AOJKEH MOJATOTOBUTHCS: IMOBTOPHUTH
JICKIIMOHHBIN MaTepuall, MpOYUTaTh HYXKHBIN pa3jiell o TeMe B ydeOHHKE.

3aHATHE HAYMHAETCSA C KPAaTKOrO YCTHOI'O OIpoca IO 3aJaHHOW Teme. [lanee
CTYJIEHThl pa0OTalOT C MHUKPOCKONAMHU, KOJUICKIMEW MUKpOIpenapaToB, HaOOpOM
AJIEKTPOHOTPAMM, TAOJIMII U C aTjacamu.

Jlns 3aHaTUH HEOOXOJUMO UMETh albOOM JUIsi 3apUCOBKU MPENaparos,
MpOCTON KapaHjaml, HAOOp IBETHBIX KapaHAAllle, JacTHK. AHaIN3 KaXIoro
npernapara HaYMHACTCS HA MajoM YBEJIMYeHUH MUKpockomna (okyysip 10°, 0ObeKTHB
10%), 3aTem mpomospKaeTcst Ha GosbmioM yBenunueHun (okymsip 10%, oowexTuB 407).
[Tocne mpocmoTpa mpenapara JIeJaeTcs PUCYHOK C HMCIOJIb30BAHUEM IPOCTOTO U
IBETHBIX KapaHaallei, U MOAMUCHIBAIOTCS OCHOBHBIE 0003HAUYCHMUSI.

[To oxoHYaHWM 3aHATUA AACTCS JOMAIHEE 3aJaHHE€ [0 HOBOM TEME U
MpeIaraeTcsi COCTaBUTh TECThI M IPOBECTU CPABHUTEIBHBIN aHAIIN3 T10 Mpernaparam,
KOTOpPbIE€ ObLIIM U3YYEHBI HAa 3aHITHH, CJeJaTh 0000IIEHUS U BBIBOJIBI.

OTBeThl Ha BOMPOCHI, BBICTYIUICHUS U AKTUBHOCTh CTYJEHTOB Ha 3aHATHU

OLICHUBAIOTCA TEKYIIEH OLICHKOU.

MeToanyeckue yKasaHus 10 MOATOTOBKeE K KOJJIOKBUYMaM
[TockonbKY KOJUIOKBUYM SBIJISIETCSI KOJUIEKTMBHOM (POPMOM pacCMOTpPEHHs U
3aKpervieHusl y4eOHOro MaTepuaja, K HEMY JOJDKHBI TOTOBUTBHCS BCE CTYJIEHTHI.
KonnokBruym 00bIuHO MpoBOIUTCS B (popme pa3BepHyTOW Oecenbl, AUCIyTa, Mpecc-

KoH(pepenuuu. Ha kaxxaplii KOJUIOKBUYM 3apaHee OOBSBISETCS TeMa U TEpPeueHb
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BOIPOCOB ISl YCTHBIX cooOmeHui. Ilo Bcem Bompocam Haao mnpopaboTarhb
COOTBETCTBYIOIIMN MaTepuan U3 yuyeOHHMKA, KOHCIIEKTa JIEKLUIl, JOMOJIHUTEIbHON
JUTEpaTypsl W  COOTBETCTBYIOLIEH JabopaTopHOoi pabotel. IlpemonaBarensb
OOBABISIET BONPOC U NPEUIaracT CAeNaTh COOOLIEHHWE Ha S5-7 MUHYT OJHOMY M3
CTYACHTOB — JHOO MO MX KeJIaHuio, MO0 mo cBoemy BbiOopy. Ilocie coobiienus
IpernoAaBaTeslb U CTYACHTHI 33Jal0T BOIPOCHI U BBICTYNAIOT C JIONOJHEHUSIMH U
KOMMEHTapHUsIMHU.

OTBeThl Ha BOIPOCHI, BBICTYIUIGHWS U aKTHUBHOCTH CTYJCHTOB Ha 3aHATUU

OLICHHUBAIOTCA TGKYIHeﬁ OLICHKOM.

MeToanyeckue yKa3aHusi 0 MOJATr0TOBKe JOKJIaa

[To oTmenpHBIM TeMaM Ha KOJUIOKBHYMax MOTYT JeNaThCs 0o0Jiee €MKue M
riyookue nokiaabl — a0 15-20 mMuuyT. Tema nokiazga MOXKET OBITh NPENJIoKeHa
MperoIaBaTesieM WM BRIOpaHa CTYIEHTOM CaMOCTOSTEIBHO.

[Ipu moAroTOBKE K JNOKJIAAY MPOBOAUTCS MOA00P JTUTEPATYPHBIX UCTOUYHUKOB
[0 TEME U3 PEKOMEHAYEMOW OCHOBHOW M JIONOJHUTEIBHOM JINTEPATYPBI, 4 TAKKE
pabota ¢ pecypcamu MHGOPMAIIMOHHO-TEIEKOMMYHHUKAIIMOHHOW cetu «HTepHeTY,
yKa3aHHBIMH B pabouel mporpamme.

PaGoTa ¢ TEKCTOM HAy4HBIX KHUT M YYCOHMKOB COCTOMT HE TOJBKO B
MPOUYTEHUU MaTepHuayia, HEOOXOAMMO TMPOBECTH AaHAIW3, CPaBHUTh W3JIOKECHUE
MaTepuaia B pa3HbIX UCTOYHHKAX, MOJ00pATh MaTepraia TakuM 00pa3omM, 4TOObI OH
packpbIBaj Temy Jokjiana. [IpoaHanu3upoBaHHBIA MaTepral KOHCIEKTHPYIOT, TIPH
9TOM HaJ0 u30erarb MPOCTOTO TIEPENHUCHIBAHUS TEKCTOB 0€3 Kakux Jr0o
KOMMEHTapHeB M aHanu3a. [IpsMoe 3aMMCTBOBaHHME TEKCTOB JAPYTMX aBTOPOB B HayKe HE
JIOMYCKAeTCs, OHO ONpENeNsAeTcss Kak Ivlardar M sBjseTcss HakasyeMbM. llutrpoBanue
HEOONbIMX (PparMeHTOB (CO CCHUIKOM Ha aBTOPA) JIOMYCKAETCS, €CIIM HaJ0 TOMYEPKHYTh
CTWJIb WM CYIIHOCTh aBTOPCKOTO ONPEICIICHUsI, HO 3JI0YMOTPEONIATh Uy>KUMH TEKCTAMH
Hemb3s1. JIoKma TomKeH OBbITh BRICTPOEH JIOTUYHO, MATEPHUAT U3J1araeTcs IEIbHO, CBSI3HO U

IIoCJacaA0BAaTCIIbHO, ACIAOTCA BBIBOABI. X(GJ'I&TGJII)HO, YTOOBI CTYACHT MOI'" BbIPA3UTH
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CcBOE MHEHHE 10 oOcyxaemMoin mpobieme. HeoOxoaumMo 3apaHee nMpoayMarh CXeMbl
JUIST WUTIOCTPAllMd Ha JIOCKE WM MPUTOTOBUTH HUX B (OopMe KOMIBIOTEPHOM
npe3eHTanuu. B fgokmane 00s3aTebHO MCIOIB30BAaTh TEPMUHBI U KITFOYCBBIE CIIOBA
no ganHou Tteme. [locne noknama MpPoOBOAUTCS OOCYX ACHUE C JOMOJHEHUSMU U
nonpaBkaMu. OLIEHUBAETCSl KaK KayeCTBO JOKJa[a, TaK U aKTUBHOCTh YYaCTHUKOB

JAUCKYCCHM.

MeToanuyecKue yKa3aHuUs M0 MOAT0TOBKEe K KOHTPOJbHBIM padoTam

[To oTaenbHBIM TeMaM Ha KOJJIOKBUYMax MOTYT MPOBOAUTHCS KOHTPOJILHBIE
pabotbl wiu TectupoBaHue. K KOHTpOJbHON paboTe (TeCTUPOBAHUIO) CTYIEHT
JIOJKEH TIOJATOTOBUTHCSI OCOOCHHO TIIATENIBHO, TaK KakK MOJydeHHas OLICHKA HJET B
peditunr. HeoOGxonuMmo elie pa3 MOBTOPUTH JICKIIMOHHBIA MaTepuall, MPOYUTaTh
HY>KHBIW pa3zienl B yueOHUKE, BCIOMHUTh CEMUHAPCKYIO AUCKyCcCcHIo. [[is1 xoporero
3anioMuHaHusi (HOpMyJi, CXeM, TEPMUHOB UX HYKHO IMPOMUCATh HECKOJIBKO pa3 Ha
Oymare. Ecnu mpenmosaraercss perieHue 3ajad, TOJIE3HO 3apaHee mpopadoTarth
aHaJIOTUYHBIE.

B koHTponbHON padoTe TEOPETHUECKHE BOMPOCHI JOJDKHBI OBITH OCBEIIEHBI
KpaTKO, HO JOCTaTOYHO MOJIHO. B oOTBeTe MOMKHO COAEpKaThbCAd OIpPEACICHUE
SBJICHUS, Mpollecca, CTPYKTYPhI, MEpEeUUCIeHre HauOojee XapaKTePHbBIX MPU3HAKOB
WJIU CBOMCTB SIBJICHMSI, IIpOLiecca, CTPYKTYphI. [IpuBETCTBYETCS cXeMaTU3alus OTBETa

B BU/IC PUCYHKA C YKa3aHUEM JETaJIe U CBSI3EH.

MeToanueckue yKazaHusi o padore ¢ JuTepaTypou
Hano coctaBuTh nepBOHAYAIbHBIN CIIMCOK UCTOYHUKOB. OCHOBOM MOTYT CTaTh
CIIUCOK JIUTEpaTyphbl, PEKOMEHJIOBaHHbII B paboueil mnporpamme Kypca. s
ynoOcTBa pabOThl MOXKHO COCTaBUTh COOCTBEHHYIO KapTOTEKy OTOOpaHHBIX
MCTOYHUKOB ((paMuJIMsi aBTOPOB, 3arjiaBhe, XapaKTePUCTUKU H3JaHUsI) B BHJE
pabGouero ¢aiina B kommbloTepe. Takas KapToTeka MMEET MPEUMYIIECTBO, T.K. OHA

IIO3BOJIAACT I[O6aBJ'I$ITB HNCTOYHUKH, 3aMCHATH IIO HGO6XOI[I/IMOCTI/I OIHM Ha APYIrucC,


http://www.pdfxviewer.com/
http://www.pdfxviewer.com/

JAJIbHEBOCTOUYHBIM®EEPAJIbHBI YHUBEPCUTET

PaGouyasi nporpamMma y4e6Hoii qucumnianabl «LHuronorus»

: Paspa6oranu: npod. AnricumoB | WneHTH(UKAIMOHHBIA HOMEp: KoHTpOBbHBIN 3K3eMIUIAp HAXOAUTCS Ha
AII., nonent 3romuenko H.E., PIIVA. ...... (98)-06.03.01-51.5.10.04-2018 Kadeznpe KIeTOYHOH OHOIOTHN U TeHETHKU
acc. ['punyenko A.B. IIEH

yOupath Te, KOTOpbIE OKA3aJIMCh HE COOTBETCTBYIOLIME TemaTuke. [lepBoHavambHBbIM
CIUCOK JIUTEPATypbl MOKHO JOINOJHHUTH, HCIOJIb3YySl JJIEKTPOHHBIM Kartajor
oubmuorexkn JIBOY, mpu 3TOM HE CTeCHSUTECh oOpamarbcs 3a MOMOILBIO K
COTpYJIHHUKAM OMOJIMOTEKH.

Pabotas ¢ auTepaTypoil Mo TOW WK APYro TeMe, HaJo HE TOJIBKO MPOYUTATh,
HO M YCBOUTb METOJ| €€ M3YYEHHMs: CAENaTh KPATKUN KOHCIIEKT, allTOPUTM, CXEMY
IPOYUTAHHOTO MAaTEpHia, YTO MO3BOJIAET OBICTpEE €ro MOHATh, 3alOMHUTH. He

PEKOMCHAYCTCA JOCITOBHO IIEPCIIUCBIBATHL TCKCT.
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Ipunoxenue 2

MMWHHCTEPCTBO OFPA3OBAHUS 1 HAYKU POCCUMCKOM ®EJIEPAITIN
denepanbHOE TOCYIaPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPESIKICHHIE
BBICIIIETO 00Pa30BAHMS

«/la1bHEeBOCTOYHBIN (eaepaibHbIN YHUBEPCUTET)
(ABDY)

IIKOJIA ECTECTBEHHBIX HAYK

®OH/I OHEHOYHbLIX CPEJACTB

no JUCIHMIIIMHE «]_II/ITO.]IOI‘I/IH»

Hanpasnenue noarorosku —06.03.01 «buomorus»
dopma MoArOTOBKU OYHast

BaanusocTtok

2018
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Hacnopt ®OC

Koa u ¢popmysiupoBka

Jdranbl (OPMUPOBAHUS KOMIIETEHIIUU

HCCICO0OBATCIIbCKUX ITOJICBBIX U

KOMIIeTeHIIUH
0a30Bble MPHUHIMIBI  KJICTOYHOW  OpraHU3aIluu
OIIK-5 3HaeT Ouonoruueckux  OOBEKTOB, OHOGH3MYECKHE U
OMOXMMHUYECKHE OCHOBBI MEMOPaHHBIX MPOILIECCOB U
CIIOCOOHOCTD HPUMCHATD MOJIEKYJISIPHBIX MEXAHH3MOB )KU3HEIEATEILHOCTH.
3HAHHUE TPUHITUIIOB KJICTOYHON
OpPUEHTUPOBATHCS B MUKPOCKOITMYECKUX IperapaTax
OpraHu3au  OUOJIOTHYECKUX
M DJJEKTPOHOTpamMmax, pa3audaTb  OCHOBHbBIC
00BEKTOB, OHMO(DUBUYECKUX H
CTPYKTYPBI KJIETOK;
OMOXMMHYECKHUX OCHOB, | Vyeer .
OPUMEHSTh 3HAaHUSA O KIETOYHOW OpraHU3allNH,
MEMOpaHHBIX  TPOIECCOB U
ouopuznueckux M OMOXMMHUYECKHX  OCHOBAxX
MOJIEKYJISIPHBIX ~ MEXaHH3MOB
JKU3HEICATSIIBHOCTH TIPH U3YYCHUU YACTHBIX HAYK H
KU3ZHEICATCIIBHOCTH .
MIPOBEJICHUH HAYYHBIX UCCIICIOBAHHA.
Bnageer | HaBbIKaMu pabOThI C ONTHYECKUM MUKPOCKOIIOM.
OIIK-7 3HaeT CTpoeHHEe U (YHKIIMH XPOMOCOM — T€HETHYECKOIrO
CIIOCOOHOCTh MPUMEHSITh anmapara KJIeTKU
Gasobie  mpesicTaBieRns 00 |y, pasnMYath  XPOMOCOMHBIC  IUIACTHHKH  Ha
OCHOBHBIX 3aKOHOMEPHOCTSX U MHKpOIIpenaparax
COBPEMEHHBIX  JIOCTHIKCHUSIX
TCHCTHKA M CeNCKUUH, O | Brapeer
METOJIJaMU MHUKPOCKOITUU MPU U3YUYEHUU XPOMOCOM
TeHOMUKE, TPOTEOMHKE
OIIK-9 3 MEXaHU3MBI peAyTUIUKAITIH XPOMOCOM u
HaeT
CIIOCOOHOCTh UCIIOJIb30BATh MUTOTUYECKOTO JIEJICHHSI KIETOK
0a3oBbIe  MPEACTaBICHUS O
3aKOHOMEPHOCTSIX Vateer HAaXOJUTh Ha MHUKpOINpenaparax MHTOTHYCCKHE
BOCIIPOU3BEICHUS u KJICTKHU, ONIPEACTIATH (1)33131 MHUTO34a
WHIUBUIYATEHOTO  Pa3BUTHS
OMOJIOTHYECKUX 00BEKTOB,
METOIbI MONTyYenHs U paGoThl ¢ | BIARCET | o eayy paboThI ¢ ONTUYECKUM MHKPOCKOTIOM.
AMOPUOHATEHBIMH 00bEKTaMU
CTPOHCTBO ¥ TPHUHIUIBI Pa0OTHl ONTHYECKOTO
1IK-1 3naer yoIp P P
MHUKPOCKOITa
CIIOCOOHOCTh JKCILUTYaTHpPOBATh
COBPEMCHHYIO ~allaparypy |y . HACTpaWBaTh W  OKCIUTyaTUPOBATh  ONTHYECKUU
obopynoBaHue IS MHKPOCKOII
BBITIOJTHEHUS Hay4yHO-
Bnaneer

HaBBIKaMU pa6OTBI C OIITUYCCKUM MUKPOCKOIIOM.

&



http://www.pdfxviewer.com/
http://www.pdfxviewer.com/

JAJIbHEBOCTOUYHBIM®EEPAJIbHBI YHUBEPCUTET

PaGouyasi nporpamMma y4e6Hoii qucumnianabl «LHuronorus»

| Paspaboranu: npod). AHHCHMOB
A.IL., nouent 3romuenko H.E.,
acc. ['punyenko A.B.

W neHTHhHKAINOHHBIH HOMED:
PIIVA. ...... (98)-06.03.01-51.5.10.04-2018

KoHTponbHBIH 3K3eMIUISp HAXOUTCS Ha
Kadeznpe KIeTOYHOH OHOIOTHN U TeHETHKU

71a00paTOPHBIX OMOJIOTHYECKUX
pabor

KonTtponupyembie Mmogynu

O1neHOYHBIC CPE/ICTRA -

1/ /pa3neinsl / TeMbI Kopp! 1 sTamnst HAaMMEHOBAHHE
1| JUCITUTUTUHBI dbopMupoBaHus TEKYIIMHA | IPOMEKYTOYHAS
KOMTICTCHITHIA KOHTPOJIb aTTecTanus
1 | Tema 1. Benenue. OIIK-5 | 3nanue I1P-6 YO-1
[Ipeamer u MeTo bl OIIK-7 | YMmenue
IIUTOJIOTHH Bnanenue
OIIK-9 | 3nanue I1P-6 YO-1
IK-1 Ymenue
Bnanenue
2 | Tema 2. Knerka - OIIK-5 | 3nanue I1P-6 YO-1
AJIEMEHTApHAs )KUBAsI OIIK-7 | Ymenue
cucreMa Bnanenue
OIIK-9 | 3nanue I1P-6 YO-1
[1K-1 YMenue
Bnanenue
3 | Tema 3. 'eneTnveckuit OIIK-5 | 3nanue YO-2 YO-1
arnmapar KJIeTKH 1 OIIK-7 | Ymenue I1pP-1
OopraHu3anus Bnanenue I1P-6
TPaHCKPUIILIUU OIIK-9 | 3nanue I1P-6 YO-1
(uaTepdazHoe sIpo) ITK-1 Ymenue
Bnanenue
4 | Tema 4. Opranuzanus OIIK-5 | 3nanue YO-2 YO-1
MJIACTUYECKOTO OIIK-7 | Ymenue I1P-1
MeTabo3Ma B Bnanenue I1P-6
nuTomniasMe (BakyossipHas | OITK-9 | 3nanwue YO-2 YO-1
crucTema KJIeTKH) IMK-1 YmeHnue I1P-6
Bmanenne
5 | Tema 5. Opranu3zamus OIIK-5 | 3nanue YO-2 YO-1
SHEPreTUYECKOTO OIIK-7 | Ymenue I1P-1
MeTadoIn3Ma Bnanenne I1P-6
(MUTOXOHIPUU U OIIK-9 | 3nanue YO-2 YO-1
TIJIACTU]IBI ) IMK-1 YmeHnue I1P-6
Brnanenue
6 | Tema 6. OnopHo- OIIK-5 | 3nanue YO-2 YO-1
IBUTATEIbHAsA CUCTEMA OIIK-7 | Ymenue I1P-1
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(IIUTOCKEIIET) Bnanenue I1P-6
OIIK-9 | 3nanue YO-2 YO-1
ITK-1 YmMenue I1P-6
Bnanenune
7 | Tema 7. IToBepxnoctbiii | OIIK-5 | 3Hanwue YO-2 YO-1
arnmnapar KJIeTKH OIIK-7 | Ymenue I1pP-1
(TutazmatudecKkast Bnanenue I1P-6
MeMmOpaHa, mnazmaiemma) | OIIK-9 | 3uanue YO-2 YO-1
ITK-1 YmMenue I1P-6
Brnanenue
8 | Tema 8. Penponykuus OIIK-5 | 3nanue YO-2 YO-1
KJIETOK OIIK-7 | YMenue I1P-1
Bnanenue I1P-6
OIIK-9 | 3nanue YO-2 YO-1
IK-1 YmMmenue I1P-6
Bnanenue
9 | Tema 9. Tuddepenmumanus | OIIK-5 | 3nanue YO-2 YO-1
KJIETOK OIIK-7 | YMenue I1P-1
Brnanenue
OIIK-9 | 3nanue YO-2 YO-1
ITK-1 Ymenue
Brnanenue
10 | Tema 10. PeakTUBHOCTB, OIIK-5 | 3uanue YO-2 YO-1
IIaTOJIOTUS U CMEPTh OIIK-7 | Ymenue [1P-1
KJIETOK Brnanenue
OIIK-9 | 3nanue YO-2 YO-1
ITK-1 Ymenue
Brnanenue
11 | Tema 11. Knerounas OIIK-5 | 3nanue YO-2 YO-1
TEOpHS OIIK-7 | Ymenue
Bmanenne
OIIK-9 | 3nanue YO-2 YO-1
IMK-1 Ymenue
Brnanenue

IIkana oueHUBaHUA YPOBHS C(POPMHUPOBAHHOCTH KOMIIETEHIIUI

Kon U | ITanbl GOPMUPOBAHHUSA KOMIIETECHIIUH KPHUTEPUH NoKAa3aTeju
(opmyaupoBka
KOMIIeTeHIIUH

OIIK-5 3HAET 0a30BEIE 3HaHUE  0a30BbIX | CIOCOOHOCTH
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CIIOCOOHOCTh (moporoBbIit TIPUHIIAITBI MIPUHIIUIIOB UCIIOJIb30BaTh
NIPUMEHATH YPOBCHB) KJIETOYHOU KJIETOYHOU 3HaHHEe  0a30BBIX
3HaHUE OpraHu3aluu OpraHu3aluu MIPUHIIUIIOB
MPUHIIUIIOB OMOIOTrMYECKHUX OMOJIOTrMYECKHUX KJIETOYHOM
KJIETOYHOU 00BEKTOB, 00BEKTOB, OpraHu3aluu
OpraHu3aIu ouodusnueckue u | OMOPU3NIECKUX U | OMOJIOTHUECKUX
OHMOJIOrTYECKHX OMOXUMHYCCKHUE OHMOXMMUYCCKUX 00BEKTOB,
00BEKTOB, OCHOBBI OCHOB Ouopu3nUecKux U
OMOU3NIECKUX U MEeMOpaHHBIX MeMOpaHHBIX OMOXUMHUYECKUX
OMOXMMHYECKHUX MIPOLIECCOB U | IPOLIECCOB U | OCHOB
OCHOB, MOJIEKYJISIPHBIX MOJICKYJISIPHBIX MeMOpaHHBIX
MeMOpaHHBIX MEXaHHU3MOB MEXaHHU3MOB MIPOLIECCOB u
MIPOLIECCOB u JKUZHEJEATENIBHOCT | )KM3HEAEATEIBbHOCT | MOJIEKYJISIPHBIX
MOJICKYJISIPHBIX . . MEXaHH3MOB
MEXaHHU3MOB KHU3HEIEATSILHOCT
KHU3HEIEATEITHHOC .
™ yMEHHE CIIOCOOHOCTh
OpUEHTUPOBATHCS B
OpPUEHTUPOBATHCS B | OPHEHTUPOBATHCS B
MUKPOCKOIIUYECKU
MUKPOCKOIIUYECKH | MUKPOCKOITMYECKH
X Tmpemaparax H
X Tpemaparax H | X IpemapaTax u
AIIEKTPOHOTPAMMAX
AIIEKTPOHOTPAMMaXx | 3JEKTPOHOTpaMMax
, pa3nuyarb
, pa3nuyars | , pa3nuyarh
OCHOBHBIE
OCHOBHBIE OCHOBHBIC
CTPYKTYPHI KJIETOK;
CTPYKTYPHI KJIETOK; | CTPYKTYPBI KIIETOK;
MPUMCHSTh 3HAHUS
. | TPUMCHSTH 3HAHWS | IPUMEHSATh 3HAHUS
0 KJIETOYHOM . .
yMeer 0 KJIETOYHOM | O KIJIETOYHOM
.. | OpraHu3au,
(IpOIBUHYTHIN) OopraHu3aluy, OpraHu3aluy,
onopuznuecKkux u
onodpusuueckux U | Onopusnueckux Hu
OMOXMMHUYECKUX
OMOXMMHUYECKUX OMOXHUMHUYECKUX
OCHOBAax
OCHOBax OCHOBax
KHU3HENIEATSITLHOCT
KHU3HENEATSIFHOCT | )KU3HEICSITEITHHOCT
U TP  H3YICHHUH
U TpU W3YYCHHH | M TIPH U3YYCHUH
YaCTHBIX HAyK H
YaCTHBIX HAyK MW | YaCTHBIX HAayK U
MIPOBEJICHUHU
MIPOBEJICHUHU MIPOBEJICHUU
HAYYHBIX
. HAyYHBIX HAyYHBIX
UCCIICTOBaHMIA. . .
UCCIIEIOBAaHUH. UCCIICTOBAHHIA.
CIIOCOOHOCTh
BJIQJICHUE
HaBBIKAMHU Pa0OTHI WCTIOJTb30BaTh
BJIagCeT HaBBIKAMH PabOTHI
. c ONITHYECKUM HaBBIKK PabOTHI ¢
(BBICOKUIA) c ONTHYECKUM
MHUKPOCKOTIOM. ONITHYECKUM
MHUKPOCKOTIOM.
MHUKPOCKOTIOM.
OIIK-7 3HAeT CTpOEHUE U | 3HAHHUE CTPOCHHS U | CIIOCOOHOCTH
CHOCOOHOCTh (moporossIi byHKUIIH byHKUIMi HCII0JIb30BATh

&



http://www.pdfxviewer.com/
http://www.pdfxviewer.com/

JAJIBHEBOCTOUYHBIM®E/EPAJIbHBIV YHUBEPCUTET

PaGouyasi nporpamMma y4e6Hoii qucumnianabl «LHuronorus»
WneHturKaoHHbIA HOMEp: KOHTpOINBHBIN 3K3eMILIAP HAXOAUTCS Ha
PIIVA. ...... (98)-06.03.01-51.5.10.04-2018 kadenpe KIETOYHOM OUOJIOTHH U TEeHETHKH

O
0cy-11aC

| Paspaboranu: npod). AHHCHMOB
A.IL., nouent 3romuenko H.E.,

acc. ['punyenko A.B. IIEH
MPUMCHSITh YPOBEHB) XpOMOCOM — | xpomocoM — | 3HAHUE CTPOEHUS U
0a3oBbIC TCHETUYECKOTO TCHETUYECKOTO byHKIMHA
MIPEACTABICHUS armapara KJISTKH ammapara KJIeTKH XPOMOCOM —
00 OCHOBHBIX TCHETUYECKOTO
3aKOHOMEPHOCTSIX ammapara KJIeTKH
U COBPEMEHHBIX CIIOCOOHOCTh
paznuyaTh YMEHHUE pa3inyaTh
JIOCTHOKCHHSIX pasnuyaTh
ymeer XPOMOCOMHBIE XPOMOCOMHBIE
TCHETUKH u . XPOMOCOMHBIE
(IpoABUHYTHIN) | TTACTUHKH Ha | IUITACTUHKHU Ha
CEJICKIINH, 0 TJIACTUHKH Ha
MHUKpOIIpenaparax | MHKpOIMpernapaTax
T€HOMHUKE, MHKpOIIpernaparax
MIPOTEOMHUKE CIIOCOOHOCTh
BIIQJICHUE
METOaMH HCITOJIh30BaTh
METOJIaMH
BIIAJIEET MUKPOCKOIIHH TIPH METO/IbI
. MUKPOCKOIIUU TIPH
(BBICOKMIA) U3Y4YEHUU MUKPOCKOIIUU TIpU
U3YYCHHUH
XPOMOCOM U3YYCHHUH
XPOMOCOM
XPOMOCOM
CIIOCOOHOCTh
3HaHHUE HCITOJIh30BaTh
MEXaHU3MBbI
OIIK-9 MEXaHHU3MOB 3HaHHUE
peayTTUKAIIIN
CIIOCOOHOCTH 3HAET Y peayIIMKanuu MEXaHU3MOB
. XPOMOCOM "
HUCIIOJIB30BAaTh (HOpOI‘OBHI/I p XpOMOCOM U | peayIIuKauuu
MHUTOTHYECKOTO
6asoBbie YPOBEHD) MHTOTHYECKOTO XPOMOCOM u
JIeJICHUS KJIETOK
HpEACTaBJICHUA O JICJICHUSI KJIETOK MHUTOTUYECKOTO
3aKOHOMCPHOCTAX IeeHns KIETOK
BOCITPOU3BEICHUS
- YMEHHE HaXOJUTh | CHOCOOHOCTh
HaXOJIUTh Ha
Ha HaXOIUTh Ha
HHINBHAYaIBHOT MUKpOTpenaparax
MHUKpOIIpenapaTax | MHKpOMpernapaTax
0 pa3BUTHUSA MUTOTHUCCKIE poupenap poupernap
B y— yMmeeT MHUTOTHYECCKHE MUTOTUYECKHE
o\ | KJICTKH,
OGBEKTOR (PO JIBHHYTHIiT) KIICTKH, KIIETKH,
’ onpenenats  (asbl o o
onpeneaaTh ¢dasbl | ONpeaeaiaTh  (Hassl
METOJIbI MUTO32 Y 1Y
paboThI c
CIOCOOHOCTH
AMOPUOHATTEHBIM BIIaJICHUE
HaBBIKAMHU Pa0OTHI WCIIOJTh30BaTh
1 00BbeKTaMHu BJIazieeT HaBBIKAMH PabOTHI
. c ONTHYECKUM HaBBIKK PabOTHI C
(BBICOKUIA) c ONTHYECKUM
MHUKPOCKOTIOM. ONTHYECKUM
MHUKPOCKOIIOM.
MHUKPOCKOIIOM.
ITK-1 3HAaHUE YCTPOUCTBa
YCTPOHCTBO i yerp CIOCOOHOCTh
u MIPUHIIUIIOB
CIIOCOOHOCTD 3HAET MPUHIIUIIB PaOOTHI 5 HCITOJIb30BATh
. paboTsI o
SKCILTYaTHPOBATh (HOpOFOBBH/I OITHYECKOrO OHITHIECKOro 3HAaHUC YCTpPOUCTBA
OBCHb
COBPEMEHHYIO yp ) MHKpPOCKOIa " TIPUHIIIOB
MHUKPOCKOTIa A60TEL
anmaparypy u p
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00opy0BaHue ONTHUYECKOTO
JJIs1I  BBIIIOJIHEHU A MHKPOCKOIIa
Hay4YHO-
MCHU 11 HOCTb
HCCICA0BATCIbCK HacTpauBaTh u ymeHne criocobHoc
HacTpanuBaTb " | HaCTpauBaThb n
HX IIOJCBRIX H yMeer AKCIUTyaTUPOBaTh
o SKCILTYyaTupOBaThb OKCILTYaTupOBaThb
1a00PaTOPHBIX (IIpOJIBUHYTHIA) ONTHYECKUU ~ ~
PpOABUHYT ONTUYECKUH OIITUYECKUU
OMOJIOrN4YECKUX MHKPOCKOIT
MHKPOCKOII MHKPOCKOII
pabor P P
CHOCOOHOCTH
BJIaJICHUC
HaBBbIKaMU pa6OTI>I HCIIOJIb30BaTh
BJIaJIeeT HaBBbIKaMU pa6OTI>I
o C OIITHYCCKUM HaBBbIKH pa6OTI)I C
(BBICOKUIA) c ONTHYECKUM
MHKPOCKOIIOM. OIITHYCCKHUM
MHKPOCKOIIOM.
MHUKPOCKOIIOM.

MeToanuyeckue PEKOMEHIAUH, OIIPCACIAIONINE IPOUHECAYPbI OCHUBAHUA
pe3yabTaToB OCBOCHHUSA TUCHHUILINHDI

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

JIB®Y u sBnsercs o0s3aTeIbHOM.

[Io u3zyyaemMol IOUCUMIUIMHE I TEKYILIErO0 KOHTPOJISI U IPOMEKYTOUHOU
(cemMecTpoBOIt) aTTeCTAIIMK UCTIOIB3YIOTCS CIIETYIOIIHNE
OLEHOYHBLIE CPE/ICTBA:
YO-1 —unauBHyaibHOE cOOECEe0OBaHNE, B OCHOBHOM Ha DK3aMECHE;
YO-2 — KO/UIOKBUYM — yueOHOE 3aHsATHE B BUE KOJUICKTUBHOTO cOOECe10BaHUs;
[1P-1 — nucbMeHHbIN (MJIM KOMITBIOTEPHBIN) TECT;

[1P-6 — nabopaTtopHas pabdora.

YcTHbBIE onpoc - Haubosiee PACTIPOCTPAHEHHBIA METOJl KOHTPOJS 3HAHUMN
cTyAaeHToB. [Ipu yCTHOM oOmpoce YCTaHaBJIMBACTCA HEMOCPEICTBEHHBIM KOHTAKT
MEXKJy NpPEnojaBaTeleM M CTYJIEHTaAMH, B IPOLIECCE KOTOPOro IPErnoaaBaTeb

MOoJIy4acT 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, BKIIOYAeT B cedsi codeceioBaHue
(rTaBHBIM 00pa30M Ha SK3aMEHE U 3a4eTe), KOJUIOKBHYM, JOKIIAI.

KDI/ITCDHI/I OLCHKH YCTHOT'O OTBCTA.

«5 0ayIoB» BBICTABIIIETCS CTYJEHTY, €CIIM OH Ha 00CY)KJaeMble BOIPOCHI J1aeT
IPABWIbHBIE OTBETHI, KOTOPbIE OTJINYAETCS TITyOMHOM M MOJHOTON PacCKPBITUS TEMBI,
YMEET JieJaTh BBIBOJBI U 00OOIIEHHMS], 1aBaTh apryMEHTUPOBAHHbIE OTBETHI, KOTOPHIE
JIOTUYHBI U MTOCJIEI0OBATEIbHBI.

«4 Ganmna» BBICTABIAETCS CTYJEHTY, €CJIM OH Ha 00CYyXJaeMble BONPOCHI JacT
IIpaBUJIbHBIE OTBETHI, KOTOPBIE OTINYAETCS TIIyOMHOW M MOJHOTOM PACKPBITUS TEMBI,
YMEET JieNlaTh BBIBOJABI M O0OOLIEHUS, OJHAKO JOIMYCKAaeTCsd OJHY-IBE OIIMOKH B
OTBETaXx.

«3 Oajtay BBICTABIISETCS CTYAEHTY, €CIIM OH Ha OOCYy’KIaeMble BOIIPOCHI JacT
OTBETHI, KOTOPBIE HEJAOCTATOYHO IOJHO €r0 PacKpbIBAIOT, OTCYTCTBYET JOTMYECKOE
IOCTPOEHHUE OTBETA, I0MYCKAET HECKOJIBKO OIINOOK.

«2 Ganay BBICTABISETCS CTYNEHTY, €CIIM OH Ha 0OCYy)KIaeMble BOIIPOCHI JacT
OTBETHI, KOTOPHIE MTOKA3bIBAIOT, YTO HE BJIAJICET MAaTEPUATIOM TE€MBI, HE MOXKET J1aTh
aBaTb apryMEHTHUPOBAHHBIE OTBETHI, JOMYCKAIOTCSd CEpPhE3HbIE OIIMOKH B

coAep KaHUM OTBETA.

Ko/iokBuyM MoOXeT CilyXuTh (GOpMOH HE TOJBKO MPOBEPKH, HO U
NOBBILICHHUS] 3HAHUN CTYyAEHTOB. Ha KOIJIOKBHyMax MOTYT OOCYXAaTbCsl BCE WU
OTJEJIbHBIE TEMBI, BOITPOCHI H3y4aeMOTO Kypca.

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

IMIpHU YCTHOM OTBCTC.

Tect sBnUseTCS NHCHMEHHOM WM KOMIBIOTEPHOH (OpPMOM KOHTPOIIS,

HAaIlpaBJICHHOW Ha NPOBEPKY BIAACHUSA TEPMUHOJIOTMYECKUM amnIapartoM |
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KOHKPETHBIMU (TOYHBIMHU) 3HAHUSMU B 00sacTH (YyHAAMEHTAIBHBIX U MPUKIIATHBIX
JUCITUTUTH.

Kpurepun o1ieHKHM TeCTA:

5 OanoB BBICTABIsIETCA CTYIEHTY, ecinu oH oTBeTwia Ha 100-90 % ot Bcex
BOTIPOCOB.

4 Ganna BeICTaBIISIETCS 3a IpaBUIbHBIN O0TBET Ha 89-80 % OT Bcex BOMPOCOB.

3 Oasuta BBICTABIISIETCA 3a MPABHIbHBIN OTBET Ha 79-65 % 0T Bcex BOMPOCOB.

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

1 Ganna BhICTaBIAETCS 3a MpaBWIbHBIM OTBET MeHee yeM Ha 950 % oT Bcex

BOIIPOCOB.

TCCTHpOBaHI/Ie N KOHTPOJIbHBIC pa6OTBI IMPOBOJATCA B 4YacCbl, OTBCACHHBLIC HA
Ha60paTOpHI)IG 3ansaTus. 13 OILCHOK TCCTOBBIX pa60T, a TaKKC C Y4CTOM aKTUBHOCTH
CTyACHTa Ha KOJUIOKBUYMAax HAIIOJIOBHHY CKJIaAbIBACTCA peﬁTHHFOBaH OIICHKA

MIPOMEXKYTOYHOH (CEMECTPOBOI) aTTECTAIMH 110 JAHHOMW TUCIUILIHHE.

OueHouHbIe CPeACTBA ISl IPOMEKYTOUYHOM ATTECTANMH

B kadecTBe 3aKIIIOUMUTENIBHOTO JTama MNPOMEKYTOUYHOU (CEMECTpOBOM)
aTTecTaIy mo quciuiuinie « L {uToaorus» npenycMoTpeH IK3aMeH.

MeTtoauyeckue ykazaHusi o cavye IK3aMeHa

Ha sk3amMeHe B KayecTBE OIIEHOYHOTO CPEJICTBA MPUMEHSIETCS coOeceI0BaHue
10 BOIIPOCaM OWJIETOB, COCTABJIICHHBIX BEIYIIMM IMPENOJaBaTeNIeM W TOIMUCAHHBIX
3aBeAyOmMUM Kadeapoil. DK3aMeHbl MPUHUMAIOTCS BEAYIIUM IPEIO aBaTeIeM WU
€r0 ACCUCTEHTOM.

Bo Bpems mpoBeieHHs 3K3aMEHAa CTYIEHTHI MOTYT IIOJIb30BaThcs pabodcii

nporpaMmon yuyeOHOM AMCHMIUIMHBL. B cilydae mMcrosib3oBaHUsl CTYIAEHTOM CPEJICTB
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JUIS CIIMCBIBAHMSI, PK3aMEHATOp MMEET MPaBO YAAIUTh CTYJEHTa C K3aMEHa, a B
HK3aMEHAIMOHHYIO BEIOMOCTh MIOCTABUTh HEYJOBJIECTBOPUTEIBHYIO OLICHKY.

[Ipu siBKe Ha PK3aMEH CTYJCHTHI 00S13aHBI UMETh MPU CeOE 3aUETHYIO KHUKKY.
[IpenonaBarenb 3aMoiHsIET COOTBETCTBYIOUIUE rpadbl 3a4€THONM KHUXKKHU CTYJICHTA:
Ha3BaHMWE JUCHUUIUIMHBI B COOTBETCTBUM C YYEOHBIM IUIAHOM, €€ TPYJIOE€MKOCTD,
dbamMunus mpenojaBares, OleHKa, 1aTa, MOANKCH.

JIJist cnauu yCTHOTO PK3aMeHa B ayIUTOPUIO OJJHOBPEMEHHO MpUriamniaercs 5-6
CTYJICHTOB. BBIXOAUTHh W3 ayIUTOPUHU BO BpeMsl MOJTOTOBKM K OTBeTaMm 0e3
paspeleHnss 3K3aMeHaTopa CTYAEHTaMm 3amperaercsa. Bpews, mnpenocrasisemoe
CTYJEHTY Ha MOJATOTOBKY K OTBETY Ha YCTHOM 3K3aMeHE — 30 MUHYT.

[Ipu npoBeaeHUN 3K3aMEHa YK3aMEHAIITMOHHBIN OUJIET BHIOMPAET CaM CTYEHT.
IIpu cmade yCTHOro 3K3aMEHa 3K3aMEHATOp MOXKET 3a[aBaTh JONOJHUTEIbHbIC
BOIPOCKHI. EcCiu CTyAeHT 3aTpyAHs€TCsl OTBETUTh HAa OJUH BOIPOC BHIOPAHHOTO
owiiera, TO €My MOXHO TPEIJIOKUTh B3ATh JAPYrod OWJIET, TMPH ITOM OIIEHKA
CHUKaeTcs Ha Oal.

IIpr mpoMeEXyTOYHOM aTTECTallMM YCTAHOBJIEHBI OLIEHKM: Ha 3K3aMEHax
«OTIIMYHO», «XOPOLIO», «YAOBJIETBOPUTEIBHO» U «HEYJOBIETBOPUTEIIBHO», Ha
3a4€Tax — «3aYTEHO» U «HE 3aYTEHOM.

[Ipu HesiBKe CTyJeHTa Ha 9K3aMEH 0e3 YBaKUTEIbHOW MPUYMHBI B BEIOMOCTH
JIEJIAETCS 3aIUCh «HE SIBUIICSD.

OlLieHKH, BBICTABJIECHHBIE PK3aMEHATOPOM MO MUTOTaM 3K3aMEHOB, HE MOJJICKAT
nepecMoTpy. CTyAE€HT, HE COTJIACHBIA C BBICTABICHHON OLICHKOW, HMMEET MpaBo
nojaTh 3asBieHUe Ha wuMs aupekropa Illkonsl. B ciyuae 000CHOBaHHOCTH
MOJAHHOrO 3asBieHUs AupekTop [konbl co3MaeT KOMHMCCHIO B COCTaBE TPEX
mpenojiaBarenieil Mo cooTBeTCTByroMIeH kadenpe. OneHka, MOTydYeHHAs CTYACHTOM
BO BpeMs MEPECAAYN IK3AMEHA KOMHUCCHUH, SIBISECTCS OKOHYATEIbHOM.

Kputepuu BLICTABJICHMS OLICHKM Ha DK3aMEHE
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OrneHka «5» CTaBUTCS TOT/Ia, KOT/Ia CTYICHT CBOOOHO BJAJCET MaTEPUAIOM U
HE JIONyCKAaeT OIIMOOK MPU OTBETE HAa BOIPOCHI IK3aMCHAIIMOHHOTO OujieTa, KpoMe
TOTO JIETKO OPUEHTUPYETCS B MAaTEPHUAJIE U3yYAEMOU TUCUUILUIMHBI, YTO OTMEYAETCS B
OTBETax Ha JOMOJIHUTEIBHBIE BOIPOCHI.

Ouenka «4» cTaBUTCS TOrJa, KOTJa CTYACHT 3HAET BECh M3YUEHHBIH MaTepHall;
HO JOITYCKA€T HEKOTOPBhIE HETOUHOCTH B OTBETAX HA BOIPOCHI HK3aAMEHAIIMOHHOTO
OwieTa ¥ Ha JIOMOJHUTEIBHBIC BOIPOCH, KOTOPBIC 3aJacT MpernojiaBaTeiab, HO MpHU
ATOM MOKET UCIIPABUTh OLIMOKY MPHU 3aaBAaHUK €My HaBOISIIUX BOIIPOCOB.

Ouenka «3» CTaBUTCS TOT/a, KOTJa CTYJAEHT MCIBITHIBACT 3aTPYIHEHUS TPHU
OTBETE HA BOMNPOCHl JK3aMEHAIIMOHHOTO  OwWjiera, IUIOXO OTBEYAaeT Ha
JIOTIOJTHUTEIIBHBIE BOMPOCHI MPETOIaBATEIIA.

Ouenka «2» CTaBUTCS TOTJAa, KOIrJa CTYACHT HE BiIaJeeT MaTepualaMm
M3y4aeMOW JUCHUIUIMHBI KW HE OTBEYaeT HA JIONOJHUTEIbHBIE BOMPOCHI

IpCIoaaBaTCIIAd.

IIpy MCHOJBE30BAaHUM PEUTHHTOBOM CUCTEMBI aTTECTAllMM 110 JUCIUILINHE

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

KOHTPOJII YyCIICBACMOCTH (HOCCIH&GMOCTB BaHHTHﬁ, CCMHHApPbI, KOHTPOJIbHBIC

paboThI, TECTHI) U CIAYM DK3aMEHA.

Bonpocs! k 3k3aMmeny no gucuuniinie «Lurosmorus»

buonorus kieTky - ee 3aJ1a4d U MECTO CPEIIU IPYTUX HAYK.
MeTtonbl U METOAOJIOTHS U3YUYEHHS KIIETOK.
KneTka kak OTKpbITasi MaTepuaibHO-3HEPreTUUECKask CUCTEMA.

Kietka kak camoBocpou3Bosiascs HHGOPMaIIMOHHAS CUCTEMA.

o~ WD e

Knerka kak CCHCOPHO-PCAKTHBHAA CUCTCMA.
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6. Kierka kak ynopsgoueHHas, CTpPYKTypUpOBaHHAas cucTeMa (JIUCKPETHOCTh
OpraHu3alIlvu).

7. OOmias XapakTepUCTUKa TEHETHYECKOIo ammapara KJIeTKd (CTpoeHue Hu
(GYHKITUU KJIETOYHOTO 5/Ipa).

8. Opranmzanusi XpoMaTHHA: XHMHYECKHH COCTaB XpOMaTHHA, pasMep
reHOMa, CTPYKTypa reHOMa MPOKaAPHOT.

9. CrpykTypa reHoMa 3yKapHuoT, ypOBHU KOMITaKTH3allUd XPOMaTHHA.

10. Kapuotum: uncio, pa3mepsl, popma, nuddorpacka XpoMOCOM.

11.Cunre3 u nponeccunr MPHK, crinmaiicunr.

12. SAnpeimiko U GopmMupoBaHue pudocom.

13. IllepoxoBaTeiii sHAOTUIa3MaTH4YeCKuil petukynaym (IIIOP), crpykrypa u
byHKIHA pUOOCOM.

14. I'mankuii ’HA0MIIa3MaTuueckuil petukyiaym (I'OP), ero pasHOBUIHOCTH U
byHKINN.

15. Anmapar ['onbxu: TeHEe3uC, CTPYKTypa U (PyHKITUH.

16. JIn30COMBI M BHYTPUKIIETOYHOE MTUIIIEBAPEHUE.

17. VnTerpanius 3J€MEHTOB BaKyOJISIPHON CUCTEMBI.

18. O0mass  XapakTEepHCTHKA DHEPreTHYECKOTO  MeTabonm3Ma  KIIETKH,
ucToyHuKH cuHTe3a ATO.

19. Mexanu3Mm cuHTe3a AT® B MUTOXOHAPHUIX M XJOporuiacTax (Teopus
Murtuenna).

20. [TomyaBTOHOMHOCTh MHUTOXOHJIPUW W TUIACTU]lT B DYKApPUOTHOM KJIETKE.
[Tpobsiema npoucxoxaeHus (OMOTeHe3a) MUTOXOHAPUM U TUTACTHI.

21. DHepreTuka NpoOKapUoT.

22. O6m1as XxapaKTepruCTHUKa OMTOPHO-IBUTATEIbHON CUCTEMBI KIICTKH.

23. [IpomexxyTouHble (PUTAMEHTHI.

24. MukpoduiaMeHThl U aKTHH-MHUO3UHOBBIC JIBUTATEIHHBIE CTPYKTYPHI.

25. MuUKpOTpYOOUYKHU U TYOYJIMH-IUHENHOBBIC ABUTATEIbHBIEC CTPYKTYPHI.
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26. JIpuratenbHbIN anmapaT 6aKTepui.

27. CoctaB m O6Hlaﬂ XapaKTCPUCTHUKA ITOBCPXHOCTHOTO allllapaTa KIICTKHU:

IIasMaTn4cCKas MCM6paHa, TJIMKOKAJIUKC, KOpTI/IKaJIBHBII;'I OUTOCKCIICT.

28. TpancnopTHO-OapbepHas (GYHKIHUS IUIa3MaJIEeMMBbl: TpaHCMeMOpaHHBIN

TPAHCIIOPT, BE3UKYJISAPHBIN TPAHCIIOPT.

29. PeneniropHas byHKIUSA IUIa3MaJIEMMEL: IMOHSTHE peleniuu,

Pa3HOBHUIHOCTH KJIETOUHBIX PEIETITOPOB.

30. Aare3us U MEeKKICTOYHBIC KOHTAKTHI.

31. MUTOTHYECKUH ITUKIT YKAPUOTHOMN KJIETKHU.

32. 3akonomepHoctu pernkanuu JTHK.

33. Muto3: (a3bl 1 KUHETHYECKHE MEXaHU3MBI.
34.2HA0penPOYKIUS KIETKH: MHOTOSIZICPHOCTD, YHIOMHUTO3, TTOJIUTCHHUS.
35. luddepeHnmanust KIETOK B THCTOTCHE3aX - OOIIHE MOHSATH.
36. CTBOJIOBBIE KJIETKU U X MMOTEHIUH.

37. UHIyKTOPBI U PETYIATOPHI KIIETOUHOU AU HEPEHITUPOBKHY.
38. Teopus nuddepeHanTbHON SKCIPECCHH TEHOB.

39. [TaTonorust u cMEPTh KJIETOK: HEKPO3 U arloITo3.

40. KneTouHasi TeOpHsi — UICTOPHS B COBPEMEHHBIE TTOCTYJIaTHI.

OueHouHbIe CpeCTBA ISl TEKYIIEH aTTecTAlNU

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

Llenmpanvrnas 0oema MoaeKyIapHoU OUOI0UU


http://www.pdfxviewer.com/
http://www.pdfxviewer.com/

JAJIbHEBOCTOUYHBIM®EEPAJIbHBI YHUBEPCUTET

PaGouyasi nporpamMma y4e6Hoii qucumnianabl «LHuronorus»

| Paspaboranu: npod). AHHCHMOB | VIIeHTH(MKAUMOHHBI HOMEP: KoHTpOBbHBIN 3K3eMIUIAp HAXOAUTCS Ha
AII., nonent 3romuenko H.E., PIIVA. ...... (98)-06.03.01-51.5.10.04-2018 Kadeznpe KIeTOYHOH OHOIOTHN U TeHETHKU
acc. ['punyenko A.B. IIEH

1. IlpuBectu cxeMy CTPOEHHSI M OXapaKTepU30BAThb COCTAB MOJICKYJIbI
HyKJIeoTuaa. Uepes Kakue CBSI3U HYKICOTUAbl COEAUHSIOTCS B MOJIMHYKICOTHIHYIO
uens?

2. Jlath cpaBHHTENBHYIO XapakTepucTuky ctpoenus mosekyn JIHK u PHK.
Kakue cBs3u dopmupyror asovHyro crupans JIHK? OObsicHUT, mpuHIUAI
KOMIUIEMEHTAPHOCTH B TIOCTPOCHHUM ABOMHOM CIHpANM, Ha3BaTh KOMILIEMEHTAPHBIE
napbl HyKJIEOTHJIOB.

3. latb ompeneneHrne MOHATUA "TPaHCKPUMIIHS'", OOBSICHUTH MOJEKYJISPHBIN
MEXaHU3M TPAaHCKPUIIMH: YTO SBJISETCS MaTpulled, KaKoi HCHOJb3yeTcsl (epMEHT,
OTKyJla OepyTcsl MPEeAIIECTBEHHUKH ISl CHHTE3a?

4. Jlatb onpenenenue noHATus "Tpancmsauuda’. IIpuBectu cxemy U OOBSICHUTH
MexaHu3M padoTel pubocoM. Ompeaenuts posib kKaxaod ¢opmel PHK B cunTese
Oeka.

5. JlaTh KpaTKuii OTBET Ha BOMPOC: YTO BhIpaxkaeT reneruueckuit koa? [louemy
KoJ TpuiuieTHbIH? Kakue MOJEKyJIbl BBICTYNAIOT B POJM  JAEKOAUPYIOLIErO
MeXaHu3Ma?

6. Jatep kpaTkoe ompeneneHue u - (QopMyly  IIEHTPAJIBbHONW  JOTMBI
MousiekyJisipHoil Ouonoruu. Kakossl ¢ynkuuun JJHK B kierke? Kakue cunTtessl u
IIOYEMY Ha3bIBAKOTCS MAaTPUYHBIMU?

7. Vcxons w3 QopMylibl LEHTPAIbHOW JOTMBI MOJIEKYJISPHON OWOJIOTHH,
OOBSACHUTD, YTO ABJISIETCS] MOJIEKYJISIPHOM OCHOBOW M€HOTHIIA U (PEHOTHIIA.

8. Jlate ompexneneHue MOHATUS "periuKanus', OOBSICHUTH MOJICKYJISPHBIMA
MEXaHMU3M U HaszHauyeHue perukanuu JJHK.

Cmpykmypa u (hyHKYuu K1emoyHo2o a0pa
OcHognble 6onpocyl

9. O6memopdonornyeckasi XapakTepUCTUKA SACPHOTO armapaTa YyKapruOTHBIX

H IIPOKApPHUOTHBIX KJICTOK.
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10. CyuiHocTh KOHUENUUU HEMPEPBIBHOCTH XPOMOCOM B JKU3HEHHOM ITUKIIE
KJIETKHU.

11. Xumuueckuii cocraB xpomatuna. Uro takoe JIHII?

12. YpoBHU CTPYKTypHOH OpraHU3allud XpoMaTHHA. Jy- U IE€TEepOXPOMATHUH.
Kakue ypoBHU opraHu3aiiii XpoMaTHHA XapaKTepHbI sl UHTepa3HOTo siapa?

13. Kakue nposinenust tpanckpunuuun MPHK moxxHO BumeTh B cBETOBOW U
AJIEKTPOHHBIN MUKPOCKON?

14. CtpoeHue XpoMOCOM THIIA JIAMIOBBIX IIETOK U MOJUTEHHBIX XPOMOCOM,
COOTBETCTBHE UX JI€Tale XpOMAaTHHOBBIM CTPYKTYpaM OOBIUHBIX SAEP.

15. Crtpoenune u ¢yHkuuu sapbimka. OOBSACHUTH CYIIHOCTb IMPOLIECCHHIA
pPHK.

16. CtpoeHue »>ykapuOoTHUECKOH pHUOOCOMBI: CYOBEIMHUIIBI, I[apaMETPHbI
monekyn PHK, Genku.

17. Yto takoe amruupuxamus sapsimikoBoi JIHK? ['ne u3BectHa u st gero
OHa Hy>KHa?

18. SmepHblii MaTpuKC W sAepHas 00OJOYKA: WX CTPOCHHE M 3HAYCHHE B
Opranusanuu paboThl XpOMaTHHA.

19. Ctpoenue u GyHKIUH SIISPHBIX TIOD.

,Z]OI’IOJlHumeJleble 80Nnpocovl

20. Yto Takoe reH? OOBACHUTH €ro MOJEKYJSIPHbINA, CTPYKTYpPHBIH,
(GYHKIIMOHATBHBIA U TEHETUYECKUNA CMBICIT?

21. Tlouemy XpOMAaTHH OTIUYAETCS BHICOKON Oazoduimeit?

22. PackpbIThb NpEACTaBICHHE O TMPEPHIBUCTON CTPYKType Te€Ha: SK30H-
WHTPOHHAsT OpraHu3anus TeHa, ocobeHHoctu mnporeccuara MPHK, wmexanunsm
CILJIAMICUHTA.

23. B HepBHBIX KJIeTKaX sipa oObuHO KpymHbIe u O0nenubie (JIHK BosiBNsieTcs
C TPYAOM), B 3pUTPOIMTAX MTHUI[ U PbIO, HAIPOTHUB - SAPA MEIKHUE U OYEHB IIJIOTHBIE.

UT0 MOKHO CKa3aTh O CTPYKTYpE XpOMAaTUHA U (DYHKIMH 3TUX siiep?
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24. T'enernueckass KOHCTUTYIIMS 4YeJIOBEKa HECPABHEHHO CIIOXKHEE, YeM Y
JSATYIIKA WIK PeIOBl. B TO ke BpeMs y HEKOTOphIX aM(pUOMN M JPEBHUX PHIO
HOopMasibHOe KoamuecTBO siaepHod JIHK B 10-50 pa3 Oonpulie, yem y yesnoBeka H
JIpyrux MiekonuTaromux (2¢ genoseka - 6nr JIHK, narymku - 11nr, TputoHa - 74mr,
amuymsl - 108nr, canamanapsl - 340nr). [loyemy?

25. KakoB myTh niepeHoca cyobeIMHULl pUOOCOM U3 AJIPBIIIKA B LIUTOIIA3MYy?

26. Kakosa posib pPHK B opranuzanuu unu GpyHKIHOHUPOBAHUU pUOOCOMBI?

27. Ilouemy rensl pPHK B siApBIIKOBOM OpraHu3aTope HIMEIOT MHOTOKPATHYIO
MTOBTOPHOCTH?

28. Kak ¢ momotpto aBTopaanorpaduu BeISIBUTH MECTO CUHTE3a, HAIIPaBIICHUE
Y CKOPOCTb IepeMenieHns cuaresnpoBannot PHK?

29. KakumMu UTOXMMHYECKUMHU MeToJlaMi MOKHO BhIsIBUTH JJHK 1 uzmeputsb

€€ KOJIMYECTBO B KJIICTOYHOM SII[pC?

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

1. Kakue KneTkH MOJDKETYJOYHOM >KeNe3bl Ha3bIBAIOTCA anuHapHbIMU? YUTO
TAKOE allMHYChI B MOHKETYA0YHOM kene3e? CTpoeHue auHyca.

2. OOBsicHUTE TIOHATHE TOJSPHOCTH B OTHOIICHWH AllMHAPHON KJIeTKHU. Yem
oOycioBieHa MOpQoorudeckasi moJIPHOCTb ITUX KIETOK?

3. O0bsAcHUTE (PYHKIHIO AllMHAPHOM KJIETKU MOJKEIYJOYHOU skene3bl. UTo
TaKO€ 3UMOTEH U 3UMOTE€HOBBIE TPAHYJIbI?

4. OTkyna mosydaeT allMHapHas KJeTKa MUTaHue JJIsl CUHTe3a cekpeToB? UTo
OHA TOJYyYaeT B KAYECTBE MUTAHUA?

5. Uro Takoe opracromnazma, I[IIDOP? Yem oOycnoBreno 06a3ambHOE

pacnonoxxenue [IIDP B aruHapHoil kiietke?
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6. Crpoenne u ¢ynkuuun [HIOP. 3adem pubocomsl ¢GUKCUpOBaHBI Ha
MeMOpanax I[IDP? OOBSCHUTH CYIIHOCTh MOCTTPAHCISUMUOHHBIX MOAU(PUKALNNA
oenkos B [1IOP.

7. O0BsicHUTH MexaHu3M rnepeHoca BeniectB ot LIIDP k anmapaty [Nonbaxu.

8. Ctpoenne u pynkmuu anmapata ['onsmku. B dem nposBiiseTcst moJIsIpHOCTb
TUKTHOCOMBI? Kakue CHHTE3bI U MepecTpOiKH MOJISKYN UAYT B anmapare [ onbmku?

9. OOBSACHUTHL MEXaHU3M CEKpeIuu (COOCTBEHHO HKCTPY3WH) B allMHAPHOU
KJIETKE TIO/[KEITYT0YHOM JKETIe3bl.

10. 'me m xak oOpasyroTcs mnepBUuYHbIE JTU30coMbI? KakoBa ux (QyHKIUS
BOOOIIIE U B CEKPETOPHON KIIETKE B YaCTHOCTU?

JononnumenvHole 60npocsi

11. [Toka3aTh MMHAMHUKY BKJIIOYEHHUS MEUEHBIX aMHUHOKUCIOT OT 5 MHUH 10 3
4acoB IO 30HAM alMHApHOM KJeTku (Merox astopaauorpadum). Kakyro
uH(MOpMAITUIO JaeT aBTopaauorpad s BKIOYCHUS aMUHOKUCTIOT?

12. OOBACHUTD MOHSATHE CEKPETOPHOTO IIUKJIIA KICTKH.

KoasoxkBuym Ne 3. Tema: "buoxumudeckne 0CHOBbI M OPraHU3alUsA
JHEpPreTH4YecKoro meradoausma'
OcHosHwvle onpocwvl

1. TInacTuyeckuid W DHEPreTUYECKH MeTaboIM3M, WX Ha3HAuYCHUE U
HaIpPaBJICHUE PEAKIUH.

2. OOmas XapakTepuCTHKa CHCTEM DHEPreTUYECKOTO MeTaboiu3ma
HYKapHOTHBIX KIIETOK C aBTOTPOPHBIM U TE€TePOTPO(HBIM THUMAMH NUTaHUS (TI0
Ta0JIMIIE SHEPTEeTHUECKOTO OOMEHA).

3. Ctpykrypa, cBoiictBa u (pyHkiuu mojuekynsl AT®. Kpyroobopor ATO B
KU3HENEATENbHOCTH KIIETKU. lIpuBect mnpumepsl AT®P-3aBUCHUMBIX peEakuil B

KIJICTKEC.
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4. @®otocuHTE3: CBETOBasg M TeMHOBas (a3pl. MexaHU3Mbl COMPSHKEHUS
nepeHoca Bojopoaa u cuare3a ATD B xnopomiacrax (mo Mutyeny).

5. I'mukomu3 u comnpspkeHHbIM cuHTe3 AT®. OT 4dero 3aBUCUT JajbHEWIAs
cynp0a npoaykroB raukoinza? UYrto takoe Opoxenue? CylecTBYIOT JId B MPUPOJIE
KJIETKH, SHEPT€THKA KOTOPBIX OCHOBaHA TOJBKO Ha TIIMKOJU3€E (OpOXKEeHUN)?

6. Hpixanue: mukn KpebGca u npixarenpHas 1enb. MexaHU3Mbl CONPSKEHUS
nepeHoca Bojopoa u cuare3a AT® B MUTOXOHpUAX (110 Mutueny).

7. Yto BBIpaXKaIOT TEPMUHBL: (HOTOPOCPOPUIMPOBAHNE U OKHUCIUTEIHHOE
dbochopunupoanue? (I[louemy "dochopunuporanue", modemy "¢oto-", moyemy
"okucnurenbHoe"?). UTo o0miero U pa3iMyHOro B 3THUX JBYX Ipoueccax? I'ne oHu
MIPOUCXOIAT?

8. CpaBHUTh YyIBTPACTPYKTYPY XJIOPOIUIACTOB M MHUTOXOHApUH. Yem
OOBSACHUTH 00IIHME YEPTHl MEMOPAHHOW OpraHU3AIMHU 3TUX OPraHOUI0B?

9. Kak opraHu3oBaHbl CHUCTEMbI CONPSDKEHHUSI NEpeHoca BOAOPOJA U CHUHTE3a
AT® y npokapuoT (Ha IpuMepe CHHE-3eJICHbIX BOJAOPOCIEl 1 adpOOHBIX OaKTepuid).
[IprMeHnMa 1M K HUIM XEMHUOCMOTHYECKast Teoprus Mutuena?

10. Tlowemy mnnacTuIbl M MHUTOXOHJPUU Ha3bIBAIOT IOJTYaBTOHOMHBIMU
opranougamu? Kak wujger ux HOBoOOpa3oBaHUE M CHEIUATU3AIUS B Pa3IUYHBIX
KJIETKaX?

11. Kakue rtunore3sl OOBACHIIOT MPOUCXOKICHUE TOTYyaBTOHOMHBIX
OpraHOUJIOB B ABOJIIOIIMHU KIIETOK?

Jlononnumenvnvie 6onpocwl

12. MoryT 11 UCHOJB30BaThCA B KAUECTBE aKKyMYJSTOPOB U MEPEHOCUUKOB
sHepruu aApyrue, kpome ATD, Monekymnbl?

13. Kakoii Tun MetabosiM3Ma: TIaCTHUYECKUI WIIM SHEPTeTHUECKUI OTpakaroT

peakiuu poTocuHTE3a B XJIOPOIIIacTax?
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14. C yueroM XE€MHOCMOTHYECKOM Teopun Mwuryena, Moka3aTb, B Kakue
(opMBbI MOCETOBATENBHO MEPEXOJUT SHEPTUA OT COJHIA 10 MOJIEKYJIbI TJIIOKO3bI B
peaknusix (HOTOCHHTE3A.

15. K xakoMy THmy MeTaboiu3Ma: IUIACTUYECKOMY WM SHEPIeTUYECKOMY -
OTHECTH PEAaKINM PACIICTUICHUSI OMOTOJIMMEPOB B JIN30COMAX?

16. CpaBHUTE TTIMKOJIU3 U JbIXaHUE 10 MPOJYKTUBHOCTH 3allaCaHUsl SHEPTUH.
[ToueMy, HeCMOTpsl Ha SIBHBIA YHEPreTUUECKUN MPOUTPHIII, B MPUPOJE CYIIECTBYIOT
KJIETKH-OPTaHU3MBbI C TNIMKOJIUTUYECKUM 3HEPTrOOOMEHOM?

17. Yem 0OycCiOBI€HBI AJUTENbHBIE MBIIIEUHbIE OOJIM TOCIE MHTEHCUBHOU
¢dusnueckoit Harpy3ku? [louemy 3Tu 6011 Mano OECIOKOSAT TPEHUPOBAHHBIX JTHOACH?

18. Kakue KkJIeTkr y MHOTOKJIETOYHBIX JKUBOTHBIX MOTPEOIISIOT OOMbIE BCETO
sHeprun? Kak 3To BbIpaXXeHO B UX YJIbTPaCTPyKType?

19. Krnerkm Kakux OpraHu3MOB O0OJagaroT Haumbosee MOJIHBIM Ha0OpOM

sHeproodeceurnBaromux Mexann3MoB? HazoBure 3Th MEXaHU3MBL.

KosnnokBuym Ne 4. Tema: "OnopHo-aBurarejibHbIA M NOBEPXHOCTHBIN
anmapartsl KjieTkn"
OcHosHvle 6onpocul

1. JlaTh CpaBHUTENBbHYIO XapaKTEPUCTUKY MOJEKYJISIPHO-CTPYKTYPHOM
OpraHu3aluy MPOMEKYTOUHBIX (PUITAMEHTOB, MUKPO(PHUIAMEHTOB U MUKPOTPYOOUEK.
Ha3BaTh OCHOBHBIE O€JIKM U MapaMeTphbl UX arperanuu.

2. J1nst KakuX ITUTOCKENIETHBIX CTPYKTYP XapaKTePHBI MPOIIECCH CAMOCOOPKH U
pazoopku: UTo u3BeCcTHO 00 3TUX MEXaHU3MaXx?

3. MukpoduiaMeHThl KaK CKEJIETHbIE U JIBUTAaTeIbHbIE CTPYKTYphI. [Ipu Kakux
YCIOBUSIX BO3HUKAET CHOCOOHOCTh MUKPO(QHUIAMEHTOB K JIBUraTEeNIbHOM peakiuu?
OOBsICHUTE MEXAHO-XMMHUUYECKUE OCHOBBI MBIILIEYHOTO JABUKECHHUSI.

4. JlaTb CpaBHUTEIBHYIO XapaKTEPUCTUKY OPraHU3ALMH AKTO-MHUO3UHOBBIX

KOMIUIEKCOB B HEMBIIIEYHbIX ((puOpodiact, ameda) U CrHeHUaTM3UPOBAHHBIX
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MBIIIEYHBIX KJIeTKaxX (MOMEepeyHONnoocaToe MbIlieyHoe BoJIOKHO). Ilokazath
UMMYHOIIUTOXUMHUYECKYIO JIOKAIHM3alMI0 alb(a-aKTHHUHA, aKTWMHA W MHO3MHA B
ATUX CTPYKTYypax.

5. MukpotpyOoUYKH Kak CKEJIETHbIE M JBUTATENIbHbIE CTPYKTYphl. [IpuBecTu
MIPUMEPHI UCIIOJIB30BAHUS MUKPOTPYOOUEK B KAU€CTBE IIUTOCKEIIETA.

6. [loka3aTh cTpoeHHE PECHUYKU U OOBSICHUTh MEXAaHO-XUMHUYECKHE OCHOBBI
PECHUYHOTO IBUKECHUS.

7. Uto siBRsieTCs LIEHTpaMu OpraHu3allui MUKPOTpyOodeKk B kieTke? I'e oHu
JIOKan3yrTCA?

8. CtpoeHune IEHTPHOJCH, WX B3aUMOPACIIOJIOKEHWE B KICTOYHOM IICHTpE.
MexaHu3M BOCTIPOU3BECHUS LICHTPHUOJICH.

9. KakoBa posib 1HEeHTpUONEH M Kak OOBICHUTh MX OTCYTCTBHE B KJIETKaX
BBICILINX PACTEHUN?

Llononnumenvrvie sonpocwl

10. TIpoBecTn aHANOTHI0 B MEXaHO-XMMUYECKOW OpraHU3AlMU W TPUHITUIAX
pabOThl AKTUH-MUO3UHOBBIX U TYOYJIMH-TUHEUHOBBIX JIBUTATEIIBHBIX CUCTEM.

11. Kakue omopHbIEe M JIBUTATEIbHBIE CTPYKTYPhI UMEIOTCS Y PACTUTEIBHBIX
KJ1eTOoK? Kak OHM pa3BUTHI IO CPABHEHUIO C )KUBOTHBIMU KJIETKaMU?

12. Kak opraHu3oBaH JBUTATeNbHBIA ammapaT Oakrepuii? KakoBbl
MPUHITUITHATBHBIE OTJINYUS OaKTepUaATBLHOTO JKTYTHKAa OT PECHUYKH DYKAPUOTHOU
KJICTKH?

OcHosHbvle 6onpocul

1. Ha3Bath cocTaBHbBIE YacCTH MOBEPXHOCTHOTO ammapara KJIETKH, ONpeaeIuTh
uX (QyHKIUU.

2. XVWMHUYECKHH COCTaB W OpraHU3alus TUIa3MaTHYECKON MeMOpaHBI.

[IpuBecTH nOKa3aTENbCTBA B MOJB3Y KUJIKOCTHO-MO3aUYHON MOJICIIH.
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3. T'nukokanmukc: XMMHMYECKHM COCTaB, CTENEHb pAa3BUTHSA, CBOWCTBA M
GyHKUMM B CHEIUAIM3UPOBAHHBIX KieTkax. HamgMeMOpaHHBIE CTPYKTYphI KIIETOK
pacTeHui, rpuboB, OaKTepHUii.

4. KoprtukanpHbiii (CyOMeMOpaHHBIN) IMTOCKENET: €ro 3JIEMEHTHI, CBS3b C
miazMageMMoi. MexaHu3Mbl M 3HAY€HUE JIATepajJbHOTO NEpPEMEIICHHS OEKOB
1a3MajJeMMBlI.

5. OOHOBIIEHUE U POCT IIa3MaTHUeckoil MemOpanbl. Kakue cyOMeMOpaHHbIE U
LHUATOIJIA3MAaTUYECKUE CTPYKTYphl 3aJEHCTBOBaHbl B JTHX Impomeccax? Kak
OILICHMBATh CKOPOCTh OOHOBJICHUS U POCTA IIa3MajIeMMBbI?

6. Oxapakrepu3oBarb (HOPMBI TPAHCMEMOPAHHOTO TPAHCIIOPTAa BEUIECTB:
mupdy3uro, mNacCUBHBIA M aKTUBHBIA TpaHcrmopT. C  KakuMH  3JI€MEHTaMU
r1a3MajieMMBbI CBSI3aHbl 3TU (GOPMBI TpaHCTIOpTa?

7. OT4ero BO3HHMKACT KOHIICHTPAIMOHHBIA TPAgUEHT HOHOB W KaK OH
UCIIOJIB3YETCS KIETKOM?

8. Uto Takoe MUKPOBOPCUHKU? Y KaKUX KJIECTOK OHHM Pa3BUTHI, KAK YCTPOEHBI U
Kak paboTatotr?

9. OxapakrepuszoBarb (OpPMBI M MEXaHU3Mbl TPAHCIIOPTAa BEIIECTB B
MeMOpaHHOW ymakoBke. [IpuBecTH TpHUMEpPHI HCIONB30BAHMS DHJIOIMTO3a U
HK30IIMTO3a B )KU3HEACITEIIBHOCTH TKAHEBBIX KIJIETOK M OJTHOKJIETOYHBIX OPTaHU3MOB.

10. Yto Takoe kieTouHbie perentopbl? KakoBa ux jJoKanu3anus U XuMu4ecKas
npuponaa?

11. OO®BscHUTH ABa crmocoba WHUIMAIIMK BHYTPUKIETOYHOTO CHUTHAJIA:
aJICHWIATIIUKIIA3HEIA W WOHOQOpHBIH. CpaBHHTh WX Ha MPUMEPE PEIEHTOPOB
NENTUIHBIX ~ TOPMOHOB  (TJIOKaroHa W MHCYJWHA) ©W  HeWpomeauaTopa
(areTHIIXOJIMHA).

12. TlepedncnuTh W TOKa3aTh JIOKAIM3AIUIO TOCTOSHHBIX MEKKICTOYHBIX
KOHTAaKTOB B  KHWIIEYHOM OJOUTEIHH. B dYeM O0COOCHHOCTh XHMHYECKHX

(TpaHCTIOPTHBIX ) KOHTAKTOB U TJI€ OHU BCTPEUAIOTCA?
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JlononnumenvHvie 6onpocwl

13. Yto Takoe UMMYyHHasl peaklus U TOJEPAHTHOCTh Ha KJIETOYHOM ypOBHE?
KakoBo 3HaueHuWe 3TUX peakuuil g NOJJEPKAaHUS KIETOYHO-TKAHEBOTO
romeocrasza’?

14.  TlokazaThb  CTPYKTYypHO-(DyHKIMOHAJIBHOE  E€IMHCTBO  DJIEMEHTOB
MOBEPXHOCTHOTO anmapaTa W LUTOCKeNIeTa B peakiuu anare3uu (uodpodiacta Ha
cybcrpare.

15. Tlocne ne3arperaluu W MEpEeMENIMBAaHUA B IMUTATEIBHON Cpene KIETKU
MOYKU COOMPAIOTCS B arperarsl M0 TKAaHEBOMY MPHU3HAKY, KIETKH OT OPAHKEBBIX U
cepriXx TIyOOK - MO BHUIOBOMY (arperupyroT KIETKH OJHOTo I1BeTa). Kak 3To

OOBSICHUTH CBOMCTBAMHU KJIETOUHOM MTOBEPXHOCTHU?

KosiokBuym Ne 5. Tema: "Penpoaykuus u audgdepeHunpoBKa KJIeToK"
OcHosHwvle onpocwl

1. Yro Takoe w™MuTOTHYECKUN (KIeTouHbIN) 1mKaA? OxapakTepu3oBaTh
MOCJIEIOBATEIbHOCTh, BPEMSI U KJIIOYEBbIE COOBITHS MEPUOJOB MHUTOTUYECKOIO
LUKIIA.

2. UTo Takoe XpOMOCOMHBIN MWK, B YeM CYIIHOCTh KOHIICTIIIUUA CTPYKTYPHOM
HEIPEPBIBHOCTH XPOMOCOM B KU3HH KJIETKH?

3. Korma m xak BO3HMKaeT AMIUIOWAHBIA Habop xpomocom? Kak MeHsercs
Habop xpomocoMm u Macca JIHK B kieTke no nepuosamMm MUTOTUYECKOTO IIUKJIA?

4. PackpbIThb CYHIHOCTh OCHOBHBIX 3aKkoHOMepHocTed perumkanuu JIHK:
MTOJIYKOHCEPBATUBHOCTh, PEIJIMKOHHAS OpraHu3alus, aCUHXpPOHHOCThb. Korma u s
Yero MPOUCXOIUT penapaTtuBHbiii cunTes JJHK?

5. MuTo3: ero (pa3bl, HOBEIEHUE XPOMOCOM.

6. Kak dopmupyercs u paboraer mutoTudeckoe BepeteHo? KakoBsl mexaHo-
XUMHUYECKHE OCHOBBI MHUTOTHYECKHX IpolueccoB? CpaBHUMBI JIM OHHU C JIPYTUMU

ABUTATCJIbBHBIMU PCAKIIHUAMU KJIETKH?
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/. Ha3Batb M OOBACHUTH OCOOCHHOCTH TEUYECHMSI MHUTO3a Y IKUBOTHBIX HU
PaCTUTENBHBIX KIETOK (CTPOEHUE MUTOTHYECKOTO allapara, MEXaHU3M [IUTOKUHE3A).

8. Uto obmiero u B 4eM OCOOCHHOCTH Pa3IMUYHBIX (HOPM IHAOPETPOTYKIIUU:
COMATHYECKOW MOJUIUIONIMKA U TouTeHuu? Kakue OTKIOHEHHsS] OT HOPMAaJIbHOTO
MHUTO3a TPHUBOAAT K BHAopenpoaykuuu? IlpuBectn npuMeEpbl NPOSBICHHS
COMATHYECKOW TMOJUIUIOUIUU W TOJIUTEHUH B TKAHAX PACTEHHUM, >KUBOTHBIX,
YeJIOBEKa.

9. O0BsACHUTH OMOIOTUYECKUN CMBICT U Ha3HAYEHWE MUTOTHYECKOTO JCTICHUS
KJIETOK B KU3HHU OJHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX OPraHU3MOB. Vcrionb3yercs n
MUTO3 JUIsl pa3MHOKEHHUSI OPTaHU3MOB?

10. B yem npuHIMNHansHbIe 0OcOOeHHOCTH Meio3a? [louemy Meiio3 1 mooBoit
IPOLECC, @ HE MUTO3 CTAJIM OCHOBHBIM CIIOCOOOM Pa3MHOKEHUS OPTaHU3MOB?

11. Kakuwe XapakTepUCTUKH XPOMOCOMHOro Ha0opa HCHOJIb3YIOTCS MpHU
ONMCAHWM BUAOBOIro Kapuotuna? I'ie ucrnonb3yercs: KaApuOTUIIMYECKUI aHAIU3?

12. Yro Ttakoe nuddepeHIrpoBKa KJIETOK, OCHOBHbIE HAIPaBICHUs KJIETOYHON
U pepeHInpPOBKH.

13. CTBONIOBBIC KJIETKH M MIX TTOTEHITUH TI0 HaIpaBieHUsIM qudHepeHIInpOBKY.

14. UHayKTOpBI U MEXaHWU3MBI KJIETOYHOU TU((HEepEeHIIMPOBKHU.

LlononnumensvHvie 6onpocwl

15. Kyna neBaercs marepuan sepHOM OOOJOYKM W SIAPBINIKA TPHU
MCYE3HOBEHUHU ITUX CTPYKTYp B Mpodaze Muto3a?

16. KakoB OMOJOTHYECKHUI CMBICT KOMITAKTH3AIUU XPOMATHHA B XPOMOCOMBI
Ha BpeMsi Muto3a? [louemy 3TOT mpoiiecc OTCYyTCTBYET Y IPOKApUOT?

17. Yem pa3nuyaroTcss M B KaKUX CIydasX HCHONb3YIOTCS TEPMUHBI
"xpomocoma" wu "xpomaruma"? Ckonbko woiekyn JHK BxoauTr B coctaB

XPOMOCOMBI, XpOMATH/IbI?
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18. YUem 00ycCIIOBJICH TTONIEPEYHBIN PUCYHOK OOBIYHBIX MeTada3zHbIX XPOMOCOM
(O€HIMHT) ¥ TUCKOBBIM PUCYHOK MOJIMTEHHBIX XpoMocoM? OJIMHAKOBA WM pa3inyHa
IpUpPOAa 3TOM NONEPEYHON HCUEPUEHHOCTH ?

19. Kakoil U3 HCHONB3yEMBIX AHTPOMOJOTU3MOB OoJjiee MOAXOAUT MJis
0003HAYEHHUS JBYX NMOCTMUTOTHMYECKUX KIIETOK: JOYEPHUE, CECTPUHCKHE WM eIl
KaKON-HUOY1b?

20. MuUTOTHYECKH JesIasicsl KJIeTKa KUBOTHBIX TKaHEH OOBIYHO OKPYTIIAETCS
(B anuTenusX, B KyJibType Ha ctekie). C yem 3to cBsizano? [louemy 3toro He ObIBaeT
y PaCTUTETBHBIX KJIETOK?

21. Kakyio pojp UTparoT MEHTPUOINM B MHUTOTHYECKOM BepeTreHe? Y Kakux
OpPraHMW3MOB IIEHTPUOJM OTCYTCTBYIOT, M TOYEMYy Y HHX MHTO3 MpPOTEKaeT
0J1aronoay4yHo?

22. Kakuwe NHUTONOTHYECKHE METOAbl MO3BOJISIIOT OILICHUTh B KJIETOYHON
HOIYJISILIMM 0JIIO KJIETOK, HAXOASIIUXCSl B CHHTETUYECKOM MEepUO0/Ie€ MUTOTHYECKOTO
UKJa?

23. Tlokasatrh pazHooOpazue ¢GopM MHTO3a: pPa3IMYHBIC BapHAHTHI OPTO- M
IJIEBPOMUTO3A - y TIPEACTABUTENICH MPOCTEHIINX, BOJIOPOCeH, TpuOoB. MOXHO JH

9TU BAPUAHTHI BBICTPOUTH B "'IBOJIIOLIMOHHOE IPEBO" MUTO3a?

TecTupoBaHue N0 NPOIIEHHBIM TEMaM MMPOBOAUTCS Ha OyMakKHBIX OJlaHKaX

HJIM B KOMIIBIOTCPHOM KJIaCCC.

HpnMep TECTOBOI'O 3alaHUHA 110 TUCHMUIIJIMHE ((HHTO.]'IOFI/IH))

Tema: «lleHTpajbHas 10rMa MoJeKYJIAPpHON 0Mooruu. CTpyKTYpa U

¢GbVHKIIMY KJIETOYHOr0 S/IPa»

Br10epure 0J1MH paBUJIbLHBINA OTBET:
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KoHTponbHBIH 3K3eMIUISp HAXOUTCS Ha
Kadeznpe KIeTOYHOH OHOIOTHN U TeHETHKU
IEH

1.

YuactHukoM Kakoro mnpouecca siBisiercs JJHK:

a) TOJIBKO PEIINKALlUY;

0) peruIMKauuy U TPaHCISALUN;

B) TPAHCJISILIMY U TPAHCKPUIILUHY;
T') TOJIBKO TPAHCKPHIILIHH;

1) TPAHCKPHUIILIUU U pEIUIMKAIIH;

e) TOJIBKO TPAaHCJLAIHH.

Ha xaxom ypoBHe komnaktu3annu JJHK Bo3MOKHA TpaHCKpHUTILIUS:

a) XpOMOCOMHOM,;

0) HYKJICOCOMHOM;

B) Ha HekomImakTuzoBaHHoil JIHK;

') XPOMOMEPHOM,;

1) HyKJIEOMEPHOM.

IIpouecc TpaHCIALUU TPOUCXOINT:
a) B siIpe HA HUTSIX XPOMATHHA;

0) B IUTOIIa3M€e Ha pubocomax;

B) Ha TUTa3MajeMMe B perenTopax;

I') B XpOMOCOMax IMpH AEJICHUH KIETKH.

Kaxkas MOJICKYJIa 3aHUMACTCA HCIIOCPCACTBCHHBIM IICPCBOAOM SA3bIKA

HYKJIEOTHJIOB B SI3bIK AMUHOKHUCIIOT:
a) THK;

0) T-PHK;

B) O€JIOK;

r) p-PHK;

1) u-PHK.

MonekysIpHON OCHOBOW I'€HOTUIIA SABJISAETCS:
a) TIHK;

0) Oenoxk;
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B) PHK;

F) T'IFOKO30aMHWHOTJIMKAaHBI.

BBI6CDI/ITC BCC IIPABUJIbHBIC OTBCTHI.

6. Boigenute komroneHnTsl Hykieotuna JJHK:
a) Ie30KCupuoo3a:
0) IJII0K03a;
B) 'yaHO3UH,;
r) pocdopHas KucioTa;
1) prbo3a;
¢) TJIIoTamar;
’K) a30TUCTOE OCHOBAHHUE.
7. OTMeTbTe MPaBUWILHO CHOPMHUPOBAHHBIE KOMIUJIEMEHTApHbBIE TTAPbl HYKJICOTUIOB
JIHK:
a) LI-T;
0) V-A;
B) A-T;
r) A-T,;
n) V-1
8. Kakue KOMMOHEHTHI 00513aTEILHO HEOOXOAUMBI JIJIST TPAHCKPHIIINH
a) pubocoma;
6) JIHK;
B) IHK-nnonumepa3sa;
I') TJII0K032;
1) PHK-nonumepasa;
€) puOOHYKIICOTH/IBL;
) 1€30KCUPUOOHYKICOTH/IBI.

YcTaHOBUTE COOTBETCTBUE:
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9. VYcraHoBute COOTBETCTBUE Mk Ay ypoBHEeM kommakTuzanuu JJHK u

COOTBCTCTBYIOIINMHU OeJIKaMu:

Yposenb kommaktuzanuu JJHK

benok, y4yacTByromuii B OpraHu3anuu

AaHHOI'O YPOBHA KOMITAKTU3AIIUH

1. XxpoMOHEMHBIH

a) ructoH H1

2. HyKJICOCOMHBIN

0) ructon H3

3. HYKJIECOMEPHBIN

B) MAaTPUKCUHBI

r) ructon H4

10.YcTraHOBUTE COOTBETCTBHE MEXKIY THIIOM HYKJIEHHOBOUW KHCIIOTHI U €€

XapaKTEPUCTUKOM:

Tun HyKJIEMHOBOW KUCIIOTHI:

XapaKTepI/ICTI/IKa HYKJIGHHOBOP'I KHCJIOTBI:

1. JHK

a) KakK IIpaBUJIO OJHOLICIIOYCHYHAA

2. PHK

0) B coCTaBe HYKJIEOTHIOB BCTPEUAIOTCS

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

B) B COCTaB HYKJICOTHJAa BXOIUT prb03a

') KaK IpaBujIo JIBYLIENOYEYHAas

1) BCTpEUYaeTCs TOJIBKO Y OaKTepuit
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