MUHUCTEPCTBO OBPA30BAHUST 1 HAYKU POCCUMCKOM ®EIEPALIMU
DenepabHOE rocy1apcTBEHHOE aBTOHOMHOE 00pa30oBaTelIbHOE YUPEKICHHE
BbICLLIEr0 00pa30oBaHMsI
«/la1bHEeBOCTOYHBIN (herepaabHbIil yHHBEPCHTET

(ABDY)

HIKOJIA ECTECTBEHHBIX HAYK

«COI'JIACOBAHO» «Y"I'BFP}KHAK)»

Pyxosozamresns Ol «buonorusi» 3a5e Tyl Kan])vxpon
* KJIETOHHOMH GUOJIOI WM M PeHETHKH

N il ["amsnnesa [O.A. \s \ }/% / Anmwou All

TO/1 MCb) ‘ D.HN.0. pyk. OI) \ (x?}n} > 5’ O.N.O. 3a8. kad.)
/U 20 %Fr. 3 % _Z(

PABOYASI [IPOTPAMMA YUYEBHOM JIMCHMILINHBI

«UUTOJIOI' U5D»

Hanpagsnenne noarorosku — 06.03.01 «Bbuosiorus»
[Tpodub «BropazHooGpaszue»
Mopma noaAroToBKH 04Hast

Kype 2, cemectp 3

NEKLMK — 36 yac.

MPAKTHYECKHE (CEMMHAPCKHUE) 3aHATHS — HET

JlaboparopHsle paboTsl - 36 yac.

B TOM 4Hclie ¢ ucnosib3oBaHueM MAQ — nek. 6 / na6. 18 wac.
B TOM YHMCII€ B 2JIEKTPOHHOM hopme - Her.

BCEI0 YacoB ay/IMTOPHOM Harpys3ku — 72 vac.

B TOM 4Hclie ¢ ucrnonb3zoBaHuem MAQO — 24 yac.

B TOM YHMCJIE KOHTPOJIMpYEMas caMocTosITe/IbHas paboTa - HeT.
B TOM YMCJIE B 3JIEKTPOHHOM hopme - Her.

camocTosTesIbHas pabota — 36 wyac.

B TOM YMCJIE HA TIOANOTOBKY K 9K3aMeHy — 27 yac.

KypcoBasi paboTa / KypcOBOH NMpPOEKT - HeT

9K3aMeH — 3 ceMecTp

3a4eT — HeT

PaGouas nporpamma cocraBieHa B COOTBETCTBMM ¢ TpeGoBaHMsmu OOpaszoBaTesbHOrO CTAaHAApTa  BBICLLENO
obpaszosanus JIBDY, yreepikaenHoro npukasom pekropa JIBOY or 07.07.2015 Ne 12-13-1282.

Pabouast nporpamma obcyricieHa Ha 3aceiannn Kadeaps kiierounoi 6uosnoruu u renervku LIIEH

nporokos Ne 1 or 12.09.2017 r.

3asenyroumii kadeapoi — npod. A.I1. AHMCHMOB.
Cocraurens: npod. A.IT. AHHCHMOB.
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O06opoTHas cTopoHa THTYJILHOTO Jucta PITY /]

I. PaGouas mporpaMma nepecMoTpeHa Ha 3acelaHUH Kadeapsl:
IIpotokomn oT « » 20 r. Ne

3aBenyrontwii kKadeapoi

(monnuce) (M.0. ®amumnms)

I1. PaGouasi nporpaMma nepecMOTpeHA Ha 3acefaHHH Kadeapbl:
IIporokoi 0T « » 20 r. Ne

3aBenyrontuii kKadeapoi

(oamcp) (1.0. damumms)
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AHHOTanMs K padoyeii mporpaMme TUCUMILIMHBI

«uroaorus»

PabGouass mnporpamma ydeOHOW auciuiiuHbl «l{uTonorus» cocraBieHa B
COOTBETCTBUHM C TPEeOOBAaHUSIMH OOPa30BATEIBHOTO CTAHIAPTA BBICIIETO OOpa30BAHUS
JIBOY no namnpasnenuto «buonorusy». ucuumimHa npeaHa3HadyeHa cTyIeHTaM 2-To
Kypca Bcex mpoduiieit u peanusyercs B pamkax ydeOHoro mukia bl.b — GazoBas

qacCThb.

OOmast TpyT0eMKOCTh OCBOSHUS TUCIIUTUTHHBI COCTABIISCT 3 3a4ETHBIC ¢IUHUIIBI
(108 wacoB). Y4eOHBIM ITAHOM IPETYCMOTPEHBI JICKITHH (36 9acoB) U JIaOopaTOpPHBIC
paboTsl (36 yacoB), caMmocTosTeIbHAs padoTa (36 YacoB, B TOM YHCIIC Ha MOJATOTOBKY

K 9K3aMeHy 27 4acoB).

[utonorust  sBisietcs  (GyHAAMEHTAIBHOW  OMOJIOTMYECKON  TUCIUIUIMHOM.
[TockonbKy KJI€TKa TMPEACTaBISET COOOM DIEMEHTApHYIO JKUBYIO CHCTEMY,

(baKTHYECKH [UTOJOTHS U3ydaeT 0a30BbIe MPUHIIUITHI OPTaHU3AINH KU3HU.

N3yuyenne mmromoruu  cBsizaHo ¢ aApyrumu  aucuurmmimHamu - OC.
[IpenmecTBytomuye AUCIUIUIMHBL: 00Ias OMOJIOTHSA, 300JI0THsI, OOTaHUKA (Pa3/Iesbl
M0 OJHOKJIETOYHBIM OpraHu3MaM), aHaToOMus uejioBeka. I[lapamienbHbie WU
NOCHEAYIOUUE JUCIHUIUIMHBI, YCBOGHHE KOTOPBIX OMNHMPAETCS HA LUTOJIOTHIO:
OMOXUMUS ¥ MOJICKYJISIpHAsi OMOJIOTHS, TEHETUKA M CEJIeKIUs, (PU3HOJIOTHS YeTIOBEKa

H )KUBOTHBIX, HMMYHOJIOT YA, ouoJiorus PAaSMHOXKCHUS U Pa3BUTHUA, 6I/IO(1JI/ISI/IK8. " 1ap.

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

OCHOBHBIMH 3aKOHOMCEPHOCTAMHU CTPOCHUS, (bYHKLII/IOHI/IpOBaHI/IH H PAa3BHUTHA KIICTOK.

3agaum:
- O3HAaKOMHUTh  CTYJE€HTOB C OCHOBHBIMH  4YepTaMU CTpPOCHUS U

KHU3HCACATCIIPHOCTH KIICTKH KaK SHGMGHTapHOﬁ YKMBOU CHUCTCMBI,
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- U3YUUTHb OPraHHU3alIWIO0O W IIPUHIIUIIBI (bYHKHI/IOHI/IpOBaHI/ISI KIICTOYHOI'O Aapa,

METa00JIMIECKOTO U OQHCPreTUIYCCKOTO allllapaToB, OHOpHO-,ZIBI/IFaTeJ]BHOﬁ CHUCTCMBI 1

IMOBCPXHOCTHOTI'O aIlliapara KJICTKH,

- IIO3HATh MCXAHHU3MbI PCIPOAYKIHUU KIICTOK, MOp(I)OJ'IOI‘I/II-O U IHKJI XpOMOCOM,

IPUYUHBI 1 MEXaHU3MbI JUPPEpEeHIINAIIHN KIETOK;

- BCKPBITH IIPpUYHUHBI H q)OpMLI IMPOABJICHUA PasApPaAKNUMOCTH, IIATOJIOTHHN H

CMCPTH KIICTOK;

- c(OpMyYJIMPOBATH COBPEMEHHBIE TTOJIOKEHUSI KJIETOYHOU TEOPUHU.

B pe3ynbrare OCBOEHHS Kypca Yy CTyIeHTa (POPMHUPYIOTCS CIEAYIOIIHE

oOmenpodeccuoHanbHbIe U MPOPECCUOHATbHBIE KOMIIETCHIMMU:

Kon u ¢popmysmpoBka

Tanbl (l)OpMHpOBaHPIH KOMIECTCHIINH

KOMIeTeHIINH
0a30Bble MPUHINIIBI KIICTOYHOH U TKAHEBON OpraHU3aluH
OIIK-5 3HaeT OHMOJIOTMUECKUX 00BEKTOB, ounoduznueckue u
OMOXMMHYECKHE OCHOBbI MEMOpPAaHHBIX IPOLECCOB H
CIIOCOOHOCTh  TIPUMEHATH  3HAHHE MOJIEKYJIAPHBIX MEXaHU3MOB KHU3HEAEATEILHOCTH
HPUHIUIIOB KJIETOYHOU
OPHEHTHPOBATHCSI B MHKPOCKOIIMYECKHX NperapaTax |
OpraHu3alu OMOIOTUYECKUX
AIIEKTPOHOTPAMMaX, pa3nu4arhb OCHOBHBIE
0o0BekTOB, Omodm3muecKkux u .
Pa3HOBUIHOCTH TKaHEH U KIIETOK;
OMOXMMHYECKUX OCHOB, | YVMeeT . .
OPUMEHSTh 3HAHUS O KJIETOYHOH W TKaHEBOW
MeMOpaHHBIX MIPOIIECCOB u
opraHu3anuu, OHOPU3NYECKHMX W  OHOXUMHUECKUX
MOJIEKYJISIPHBIX MEXaHU3MOB
OCHOBaX JKM3HEJESTEIIbHOCTH IPH HW3YYEHHH YaCTHBIX
KU3HENIEATETHbHOCTH .
HayK W TIPOBE/ICHHN HAYYHBIX UCCIIECOBAHUI
Brnaneer | HaBbIKaMu pabOTHI C ONTHYECKUM MHUKPOCKOIIOM
3 OCHOBHBIEC 3aKOHOMEPHOCTH U COBPEMEHHBIE JIOCTHIKECHHSI
HaeT
TeHETUKH U CEJICKIINH, TCHOMHUKH, IPOTEOMUKHU
OIIK-7
CHOCOOHOCTh NPUMEHATH 0a30BbIC NpUMEHSTh 0a30BbIe TPEACTaBICHHA OO0 OCHOBHBIX
npejcraBieHuss 00  OCHOBHBIX | Ymeer 3aKOHOMEPHOCTSIX M COBPEMEHHBIX  JOCTIDKEHHSX
3aKOHOMEPHOCTSIX U COBPEMEHHBIX TeHETUKH M CENIEKIHH, O TEHOMHKE, TIPOTEOMHUKE
JOCTHKEHHSIX TeHETHKH "
CEJIeKIIIH, 0 TeHOMUKE, CHOCOOHOCTBIO MPUMEHSTh 0a30BBIE TNPEICTaBICHUS 00
MIPOTEOMHKE B OCHOBHBIX 3aKOHOMEPHOCTSIX u COBpPEMEHHBIX
naneeT
JOCTIDKEHUAX TEHETUKH W CeNeKIUH, O TE€HOMHUKE,
MIPOTEOMHKE
OI1IK-9 3Haer 3aKOHOMEPHOCTH BOCIIPOM3BEICHHS U WHIUBHIYAJIHHOTO

pa3BUTUA OHOJIOTHYECKUX 06TJCKT0B, METOJbI IMMOJTYYCHUA
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CITOCOOHOCTH HCITOJTB30BaTh 1 pabOTHI ¢ YMOPHOHATHHBIMUA 00BEKTAMH

0a3oBbIc MIPEICTABIICHUS 0

3aKOHOMEPHOCTSIX WCIIOITB30BaTh 0a30BBIC TIPEICTAaBICHUS 0
BOCITPOM3BEACHUS |y eer 3aKOHOMEPHOCTSIX BOCIIPOU3BEICHHMS U WHAUBH Y aJILHOTO
WHIMBUTyJIbHOTO pa3BUTHS pa3BUTHS OUOIOTHYECKUX OOBEKTOB, METOJIBI MOTydEHUS
OMOJIOTHIECKHUX 00BEKTOB, 1 paboThI ¢ IMOPHOHAIEHBIMHA 00BEKTAMHU

METOJIbI TIOJMYYCHUS M PabOTHI ¢
3MOPUOHATLHBIMU O0BEKTaAMH

CIOCOOHOCTBIO UCIOJIB30BATh 0A30BBIC MPEICTABICHUS O
3aKOHOMEPHOCTSIX BOCITPOM3BEACHHS W HHIHUBHIYaTbHOTO

Bnaneer
pasBUTHS OMOJIOTHYECKUX OOBEKTOB, METOMbI MOTYICHUS
1 paboThI ¢ IMOPHOHAIBHBIMH 00BEKTAMHU
COBPEMEHHYIO  ammaparypy U o00OpyJOBaHUE IS
3HaeT BBIMOJTHCHUST HAyYHO-HCCIICOBATEILCKIX —IONIEBBIX U
J1a00PAaTOPHBIX OMOJIOTUYECKUX PadoT
IK-1
KCIL THUPOBATH BPCMCHH TITT T u
CIIOCOOHOCTh  AKCIUTYyaTHPOBATh SKCILTyaTHpoBa COBPCMCHHYIO  allllapaTypy
COBDEMEHHYI0  ammapatypy  H | Vageer obopynoBaHue JUTSt BBIMOJTHCHHS HAYYHO-
u BAaTCIIbCKUX II BbIX u TOPHBIX
0o0opyoOBaHUE I BBIIOJIHCHUS CCIIENIOBATEIRC one naboparop
HAYYHO-UCCIIETIOBATEIBCKHX Gronornyeckux pabot
MOJICBBIX u n1abopaToOPHBIX
CIOCOOHOCTBIO 9KCILTyaTHPOBATh COBPEMEHHYIO
OHMOJIOrMUeCKUX padboT 5
amnmapar U 000pyIOBaHUE JIs BBHITIOJIHEHUS HAYYHO-
Bazeer patypy PY. y4

UCCIIEIOBATENBCKUX ~ TIONEBBIX U JabOpaTOpHBIX

Oumonorugeckux pabot

Jlnst hopMupoBaHUs BBINIEYKA3aHHBIX KOMIIETCHIIMA B paMKaX IUCIUILIAHBI

((LII/ITOJIOFI/I}I» MNPUMCHAIOTCA CICAYIOHME METOAbI aKTHUBHOIO/ HHTEPAKTUBHOI'O

00y4eHuUs:

JIex1InoHHbBIE 3aHATHUS:

1. JIexuusi-BU3yain3anus,

2. Jlexuug-oecena;

3. Jlexuust npecc-KoHpepeHus.

JlabopaTopHblie pabOThl U KOJUIOKBHYMBI:

1. KoninokBUyM-IUCTIYT;

2. KonnokBuym-npecc-KoH(pepeHIusl.
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I. CTPYKTYPA U COJAEP) KAHUE TEOPETUUECKOM YACTHU KYPCA

Jlekuuu (36 4)

Tema 1. Begenue. Ilpeamer u MeTOAbI HUTOJIOTHH (2 4)
[{utonorus - ee 3a7ja4u U MECTO CPEAU IPYTUX HAYK.

MGTOI[BI 1 MCTOOOJIOTHA U3YUCHUA KIICTOK.

Tema 2. KiteTka - 3jieMeHTapHas :xuBasi cucreMa (2 4)
Kietka kak oTKpbITass MeTaboauyecKkas CucTeMa.
XUMHUYECKHUM COCTaB KJICTKH.
Kierka kak nuHpopmaImoHHas caMOBOCITPOU3BO/IAIIASCS CUCTEMA.
KieTka kak CEeHCOpHO-pPEaKTHUBHAS CAaMOPETYJIMPYIOIIAsICS CUCTEMA.
Knerka kak ymopsgodeHHas CTPyKTypupoBaHHas cuctema. Ilpo- wu

AYKApPUOTHBIE KIICTKHU.

Tema 3. I'eHeTHuecKuii anMapaT KJIETKHA U OPraHU3alus TPAHCKPUIIIIAA

(k1eTouHOE AAPO) (4 U)

OOmast xapakTepUCTHKAa TE€HETUYECKOIro ammapara MOpo- M 3YKapUOTHBIX
kieTok. Pazmep renoma. OOuiee cTpoeHne U PyHKIMSI KIETOYHOTO siIpa.

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 Boipakenue cuareza MPHK.

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

SAnepHas 0607109Ka, MATPUKC | SIEPHO-IIUTOIIIA3MATHYECKIE OTHOIICHHS.
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Tema 4. Opranuzanusi JIACTHYECKOro0 MeTa00JIM3Ma B IUTOILIA3MeE

(BakyoJisipHasi cucTemMa KJeTKkH) (4 1)

OO6mrast xapaKTepUCTHUKA CHCTEMBI TUTACTUYECKOTO MEeTa00IM3Ma.

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

I'mankuii  (arpaHyisipHBIM)  SHAOIUIA3MATHYECKUM  PETUKYJIYM U €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,
TJIMKOJIN3, AbIXaHHE.

Crpykrypa u (QyHKOUHM MHUTOXOHAPHUM, MexaHu3M cuHTe3a ATO.
[1na3maneMMa npoKapHor.

CrpykTypa u hyHKuu miactuj, cuate3 ATO.

[ToayaBTOHOMHOCTh IIJIACTHJT W MHMTOXOHAPHM, THUIOTE3a CHMOMOTreHEe3a

AYKAPUOTHBIX KIIETOK.

Tema 6. OnopHo-aBUraTebHas cucremMa (LMTockeser) (4 4)
CocraB u 00111ast XapaKTepPUCTHUKA OMTOPHO-/IBUTATEILHON CUCTEMBI.
[TpomexxyTounbie (PUIaMEHTHI.
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. [loBepXHOCTHBIN annapar KIeTKH

(m1a3marudeckasi MeMOpaHa, niazmajaemMma) (4 4)

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

baprepHO-TpancnopTHas byHKIHS. [TaccuBHBIN 151 AKTUBHBIN
TpaHCMEMOpAaHHBIA ~ TpaHCHOpT. MeMOpaHHBId MOTEHUMad, €ro 3HayeHUe.
Be3ukyspHbIA TPAHCIIOPT.

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

AI[FG3I/I$I N MCKXKJICTOYHBIC KOHTAKTHI.

Tema 8. Penpoxyknus kiieTok (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 [IHK. TlomykoHcepBaTUBHOCTB, PEIJIMKOHHAS
OpraHu3anys XpOMOCOM, ACHHXPOHHOCTb, pPENApPaTUBHBIA CHUHTE3, pEIUIMKALUs
TEJIOMEPOB.

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

CpaBHuTENBHAA HUTOJIOTUS MUTO3a. OPTO- U IIIIEBPOMUTO3.

Monupukanmu  MHUTOTHYECKOTO  LHKJIA.  DHIOPENPOAYKIHS  KJIETOK:

MUTOTUYECKUMN 6.]'[01(, 9HAOMMUTO3, SHAOPCAYILIINKAILIHA. HOJII/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 mudpepoH, KIoH, MOMysus.

Teopus nuddepenranbHOM SKCIPECCHH TEHOB.

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

Mexanusmbl nuddepeHnnanibHol dKkcnpeccun TeHoB. llpsimas u Hempsimast

pGFYHHHHHBKCHPGCCHHIEHOB“AﬂbTepHaTHBHBﬁiCHHaﬁCHHD

Tema 10. PeakTHBHOCTB, IATOJIOTHS U CMEPThb KJIETOK (2 1)
Cneunduueckue u  Hecreuuduueckue  pazapaxkurenn.  Kietounoe
BO30YXKJIEHUE U TIOBPEKICHHUE.
[ToBpexxnenne ot Hecnenupuueckux (PakTopoB, MAPaHEKPO3 U Mapabuos.
[ToBpexnenue ot cnernudpuyeckux hakTopoB. ['eHepanu3aius MoBPEKICHUS.
OG6paTUMOCTh peakiuii MOBPEXKACHUS U KJIETOYHbIC aganTanuu. KietodHsbie
OHOIIPOTEKTOPHI.
Hekpornueckass cMepTh KJIETKH. AIMNONTO3 - 3alpOrpaMMHUPOBAaHHAsi CMEPTh

KJICTOK

Tema 11. Knerounast reopusi (2 4)
Hctopus co3nanus KIETOYHOU TEOPHUH.
CoBpeMeHHOE COCTOSTHUE KJIIETOYHON TEOPUH, €€ MOCTYIIaThI.
3HavyeHue KIJIETOYHOM Teopuu sl oOmieid Ouosiornu, €€ 4YacTHBIX Hayk,

OMOMEIUIINHBI U OMOTEXHOJIOT M.

Jlekuus npecc-kongepenuus (2 4)

B3auMoCBsI3b KJIIETOYHBIX CTPYKTYP U IPOLIECCOB.
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OT KJIETOK K TKaHAM, OT OUTOJOI'MHU K T'MCTOJIOI'NH, (1)I/I3I/IOJ'IOFI/II/I, 3M6pI/IOJ'IOI‘HH.

Il. CTPYKTYPA U COAEP)KAHUE IPAKTUYECKOMN YACTHU KYPCA
JlaGopaTopHble padoThl M KOJJIOKBUYMBI (36 4)

JlabopaTopHasi padora Ne 1. CeeroBass Mukpockonus. Ooumas Mmopgdoaorus
KJIeTKH (2 4)

1) CBeTOMUKPOCKOMYECKAsI TEXHUKA,;

2) Ob611ast MOp¢oJIOTHsI paCTUTEIBLHON KIIETKU;

3) O6mast MopdoJIoTHs KUBOTHON KIICTKU;

4) 'nCTOXUMHUYECKHE OKPACKH.

JlaGopaTopHasi padora Ne 2. JJIeKTPOHHAS MUKPOCKONUA. YJIbTPACTPYKTYpa

KJIEeTKH (2 4)

1) [IpuHuMnuanbHas cxemMa yCTPOMCTBA NEKTPOHHBIX MUKPOCKOIIOB;
2) Tunbl 2JIEKTPOHHBIX MUKPOCKOIIOB;
3) MeTouKu NpUroTOBJIEHUS MPENapaToB JJIs JIEKTPOHHON MUKPOCKOIHH;

4) YapTpacTpyKTypa KJIETKH;

5) EauHuiisl u3MepeHust 1 Maciitad B MUKPOCKOIUU.

JlabopaTopHasi padora Ne 3. CTpyKTypa XpOMATHHA U XPOMOCOM (2 1)
1) O6mmast mopdosiorus siapa;
2) YibTpacTpyKTypa sapa;

3) XpOMOCOMHBIH ITUKII B MEHO3E.

JlabopatopHast paGora Ne 4. UnTepdasznoe saapo. Tpanckpunuus (2 4)

1) O6mmast Mmopdosiorus SAPHIIIKa;
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2) Cunres u npoueccunr pPHK. Ynerpactpykrypa siapbiiika;

3) ABTOopaauorpadus u ee UCIOJIb30BaHUE MPU U3YUYECHUU CUHTE30B.

KonsoxkBuym n tectupoBanme Ne 1. CTpykTypa M pyHKIMH KJIETOYHOIr0 Aapa (2

4)

JlaGoparopHass padora Ne 5. Meraboauvyecknid annapar uuromiaasmel: JIIP,
anmnapart I'oabxxu (2 4)

1) Opracromnazma (ILIDP, Turpon) HEPBHBIX KIETOK CIIMHHOTO MO3ra;

2) Annapart ['oabaku B HEpPBHBIX KJIETKaX CIMHAIbHBIX T'AHTJIHEB,;

3) Yabrpactpykrypa LLIDP u annapara ['onbmxu.

JlaGopaTtopnass padora Ne 6. Meraboanyeckuii anmapar NUTONJIA3MBI,
ceKpeums, JJU30COMbI (2 4)

1) Mopdomnorust anfuHapHbIX KJIETOK MOHKETYIOYHOM JKeJe3bl;

2) YIbpTpacTpyKTypa alluHApHON KJIETKHU MOHKEITYI0YHOM JKEJIe3Hl;

3) Mopdonorus 00KaJIOBUAHBIX KJIETOK KUIIEYHUKA,;

4) YbpTpacTpyKTypa O0KaJTOBUIHON CIU3UCTOMN KIETKH;

5) Mopdonorus ¢paronuTos;

6) Cxema BHYTPUKIIETOYHOTO TMHUILEBAPEHUS IO JAHHBIM 3JICKTPOHHO-

MHUKPOCKOIINYCCKHUX HCCJ’ICI[OB&HHﬁ.

KosunokBuym u TecrupoBanue Ne 2. Opra"susagus INIACTHYECKOIO

MeTaboau3Ma (2 4)

JlaGopaTopHasi pabora Ne 7. OpraHuzanusi JHepPreTu4eckoro meradosamnsma (2 4)
1) O6mas Mmop(doa0THsT MUTOXOHIPHIA;

2) YapTpacTpyKTypa MUTOXOHJIPUU;
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3) YabTpacTpyKTypa XJIOPOILIacTa.

KOJI.]'IOKBI/IyM H TECTUPOBAHUE Ne 3. buoxumuyeckue OCHOBBI U OopraHmsanus

JHEPreTu4ecKoro Meradoausma (2 4)

JlabopaTopHasi padora Ne 8. OnopHo-ABUraTeJIbHbIN annmapar (2 4)
1) O6mras Mop(ooTus MONEPEUHONOIOCATOTO MBIIIIEYHOTO BOJIOKHA;
2) YibTpacTpykTypa MUO(DUOPUILT;
3) OGmias Mmop(onOTHss KUHOLMITU;

4) YapTpacTpyKTypa peCHUYEK U KIYTUKOB.

JlaGopaTopHasi pabora Ne 9. [IoBepXHOCTHBIN anmapar KJIeTKHU (2 1)
1) leTounas kaiiMa KJI€TOK KHIIIEIYHOTO SITUTEIIHS,
2) YIIbpTpacTpyKTypa MUKPOBOPCHHOK;
3) OGmias moposorust U yabTpacTPyKTypa MEKKIECTOUHBIX KOHTAKTOB;

4) Knaccudukanusi MeKKJIETOYHBIX KOHTAKTOB.

KosnokBuym u TecrupoBanue Ne 4. OnopHo-ABUraTe/IbHbIN U IOBEPXHOCTHBIN

anmnapartbl KJeTKH (2 1)

JlaGoparopHnasi padora Ne 10. Penpoaykuusi KjieTok: MuTo3 (2 4)
1) MuT03 pacTUTEIBHOMN KIIETKU;
2) MuUTO3 )KUBOTHOM KJIETKHU;

3) MuTtoTHueckuii anmnapar.

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

2) IlonuTeHHbIE XPOMOCOMBI.
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KossiokBuym u TectupoBanue Ne 5. Penpoaykuust u nuddepeHunpoBKa KJIeTOK

2)

KosnnoxkBuym-aucmyrt Ne 6 (2 1)

[ToueMy KJIeTKa CUYMTACTCS DJIEMEHTAPHOM KUBOM CUCTEMOM ?

KosnnokBuym-npecc-kongepenuus Ne 7 (2 9)
Uroru peiitunra.

Bomnpock! 1 0TBETHI 3K3aMeEHa.

I1l. YHEBHO-METOAUYECKOE OBECIIEYEHUE
CAMOCTOSATEJBHOMN PABOTBI OBYUAIOIIIUXCS

Y4ebHO-MeToAMUeCcKOe 00ECIIEYeHHE CaMOCTOSATEILHOM paboThl 00yJaIOIUXCs
no quctumnHe «{uronorus» npencrasneno B [Ipunoxenun 1 u BKiIroyaer B ceos:

- MIaH-TpaduK BHIMOJTHEHUS CaMOCTOSITEIBHON pa0dOThI MO AUCUHUIUIMHE, B TOM
Yuclie IPUMEPHbIE HOPMBI BPEMEHH Ha BBITIOJTHEHHE 110 KaXJI0MY 33JJaHUIO;

- XapakTEepUCTHKA 3aJaHui ISl CAMOCTOSITENbHOW pabOThl CTYAEHTOB U
METOJIMYECKIE PEKOMEHIALINHU IO UX BBITTOJIHEHUIO;

- TpeOOBaHUs K MIPEJICTABICHUIO U 0(OPMIICHHUIO PE3YJIbTaTOB CaMOCTOSITENIbHOM
paboThI;

- KPUTCPHUHU OLICHKH BBIITOJITHCHUA CaMOCTOSITSJIbHOM pa6OTBI.

IV. KOHTPOJIb JOCTUXKEHUS LEJIEH KYPCA
JIJ1s1 KOHTPOJISI UCTIOJIB3YIOTCS CIIEYIOLIUE OLICHOYHBIE CPEACTBA!

YO-1 —unauBHIyaibHOE COOECENOBaHNE, B OCHOBHOM Ha DK3aMECHE;




JAJIBHEBOCTOUYHBIM®E/EPAJIbHBI YHUBEPCUTET

PaGouasi nporpamMma y4eOHoii qucumnianabl «LHuronorns»

Paspa6ora:
IIpo¢. Arncumos A.IL.

W neHTHHKAINOHHBIH HOMED:
PIIVAI. ...... (98)-06.03.01-51.5.5.4-2017

KoHTponbHbIH 5K3eMILIAp HaXoauTcs Ha Kadeape

KJIETO4HOM Ouonoruu u reneruku [IIEH

Jlucr 14 u3 64

VO-2 - KOJUIOKBUYM — y‘IC6H0€ 3aHATHUC B BUJC KOJIJICKTUBHOI'O CO6€CCI[OB&HI/IH;

[1P-1 — mucbMeHHBIN (MM KOMIIBIOTEPHBIN) TECT;

[1P-6 — nabopaTtopHas pabdora.

Ne | KonTposnmpyembie MOTYIH O1ieHOYHBIE CpEJICTBA -
n/ /pa3neinsl / TeMbI Koppt 1 sTamnst HAaMMEHOBAHHE
i JUCIUILTAHBI dbopMupoBaHus TEKYIIUHA | IPOMEKYTOUHAS
KOMTICTCHITHIA KOHTPOJIb aTTecranus
1 | Tema 1. Benenue. OIIK-5 | 3nanue I1P-6 YO-1
[Ipenmet u meToABI OIIK-7 | Ymenue
[IUTOJIOTUU Bnanenue
OIIK-9 | 3nanue [1P-6 YO-1
IK-1 Ymenue
Bnanenue
2 | Tema 2. Knerka - OIIK-5 | 3nanue I1P-6 YO-1
AJIEMEHTApHAs )KUBAsI OIIK-7 | Ymenue
cucrtema Brnanenue
OIIK-9 | 3nanue [1P-6 YO-1
[1K-1 YMenue
Bnanenue
3 | Tema 3. 'eneTnveckuit OIIK-5 | 3nanue YO-2 YO-1
anmapar KJIeTKH 1 OIIK-7 | Ymenue I1pP-1
OpraHu3anus Bnanenue I1P-6
TPaHCKPUIILIUA OIIK-9 | 3nanue I1P-6 YO-1
(untepdazHoe sIpo) ITK-1 Ymenue
Bnanenue
4 | Tema 4. Opranuzanus OIIK-5 | 3nanue YO-2 YO-1
MJIACTUYECKOTO OIIK-7 | Ymenue I1pP-1
MeTadom3Ma B Bnanenune T1P-6
nuTomniasMe (BakyossipHas | OITK-9 | 3nanwue YO-2 YO-1
crucTema KJIeTKH) IMK-1 YmeHnue I1P-6
Bnanenue
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
Bnanenue
6 | Tema 6. OmopHo- OIIK-5 | 3nanue YO-2 YO-1
IBUTATEIbHAsA CUCTEMA OIIK-7 | Ymenune I1P-1
(IMTOCKENET) Bianenune T1P-6
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OIIK-9 | 3nanue YO-2 YO-1
ITK-1 Ymenue I1P-6
Bnanenue
7 | Tema 7. IloBepxnoctHeiii | OIIK-5 | 3nanue YO-2 YO-1
arnmnapar KJIeTKH OIIK-7 | Ymenue I1pP-1
(TutazmatudecKkast Bnanenue I1P-6
MeMOpaHa, mnazmainemma) | OITK-9 | 3nanwue YO-2 YO-1
ITK-1 YmMenue I1P-6
Bnanenue
8 | Tema 8. Penpomykuus OIIK-5 | 3nanue YO-2 YO-1
KJIETOK OIIK-7 | YMmenne I1P-1
Bnanenue I1P-6
OIIK-9 | 3nanue YO-2 YO-1
IK-1 YmMmenue I1P-6
Bnanenue
9 | Tema9. Iuddepennmanus | OIIK-5 | 3nanue YO-2 YO-1
KJIETOK OIIK-7 | YMmenne I1P-1
Brnanenue
OIIK-9 | 3nanue YO-2 YO-1
IIK-1 YmMmeHue
Brnanenue
10 | Tema 10. PeakTUBHOCTS, OIIK-5 | 3nanue YO-2 YO-1
IIaTOJIOTUS U CMEPTh OIIK-7 | Ymenue I1P-1
KJIETOK Brnanenue
OIIK-9 | 3nanue YO-2 YO-1
IIK-1 YmMmeHue
Brnanenue
11 | Tema 11. Knerounas OIIK-5 | 3nanue YO-2 YO-1
TEOpUs OIIK-7 | Ymenue
Bmanenne
OIIK-9 | 3nanue YO-2 YO-1
IIK-1 Ymenue
Brnanenue

KOHTpOJIBHBIE U METOAMYECKHME MAaTEpHalIbl, a TAKXKE KPUTEPUU W MOKA3aTellH,
HEOOXOAMMBbIE JJI OLIEHKU 3HAHUM, YMEHUMN, HABBIKOB U XAPAKTEPU3YIOIINE STallbl
dbopMHpOBaHUS KOMIETEHIIMI B IIpOLiecCe OCBOEHUSI 00pa30BaTesIbHOM MPOrpaMMBbl,

npenacrasiieHsl B [Ipuioxenun 2.
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V. CHUCOK YYEBHOM JIUTEPATYPBI "
NHOPOPMAILIMOHHOE OBECIIEYHEHUME JUCIHUIIJIMHbI

OcHoBHas JuTEpaTypa

. Ans6eptc b., JIxxoncon A., JIptouc /. u ap. MonekymnspHas OH0JIOTHS KISTKH.
T. Il. MockBa-UxeBck, 2013. TI'm. 17. Kunerounsi mukia. C. 1620-1706.
http://lib.dvfu.ru:8080/lib/item?id=chamo:772794&theme=FEFU

. AnucumoB A.Il. Penponykuuss u aud@depeHuupoBKa KIETOK: O0a30BBIi
ypoBeHb. BrnanuBoctok: Kadeapa knerounoirt 6mosioruu u renetnku JIBOY,
2018 (251eKTpOHHBIN pecypc).

. AnucumoBa A.A., Kapetun HO.A., AnucumoB A.Il. buonorus kineTtku c
OCHOBaMHU 3MOpPUOJIOTMM M THCTOJNOrMM. BrnanuBocTok: m3n-Bo /lanbHEBOCT.
YH-Ta, 2009. 220 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:286441&theme=FEFU

. AaucumoB A.Il. IMuronorus. KoHcrekT-npe3eHTanus JEKIHMOHHOTO Kypca.
BnanuBocTok: H3]-BO JIB®Y, 2017.
https://www.dvfu.ru/upload/medialibrary/026/AHUCUMOB _Ilurtosorus.pdf

. Bacunmee 1O.I'., Tpommu E.N., Arnmos B.B. Ilutonorusi, rucromnorus,
amoOpuonorus. C-I16: «Jlanby, 2009. 576 c.

. Bepemaruna B. A. OcHOBBI 00111€#1 IUTOJIOTUH : YyueOHOE MOCOOUe MIJI BY30B.
Mockaa: Axanemus , 2007, 2009. 172 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:255361&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:290938&theme=FEFU

. I'mcronorusi, nuronorusi, sMOpuosiorus: ariac: ydeOHoe mocobue / 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
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https://www.dvfu.ru/upload/medialibrary/026/АНИСИМОВ_Цитология.pdf
http://ini-fb.dvgu.ru:8000/cgi-bin/gw/chameleon?sessionid=2012120614524415541&skin=default&lng=ru&inst=consortium&host=vtls.lib.dvgu.ru%2b1111%2bDEFAULT&patronhost=vtls.lib.dvgu.ru%201111%20DEFAULT&search=SCAN&function=INITREQ&sourcescreen=INITREQ&pos=1&rootsearch=3&elementcount=1&u1=2009&t1=%d0%90%d0%ba%d0%b0%d0%b4%d0%b5%d0%bc%d0%b8%d1%8f&beginsrch=1
http://lib.dvfu.ru:8080/lib/item?id=chamo:255361&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:290938&theme=FEFU
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8. I'mcronorus, smopuosnorusi, ruronorus / [lox pen. FO.M. Adanacbea, H.A.
IOpunoii, 5.B. Anemna. - M.: I'DOTAP-Meaua, 2013. — 798 c. http://srv-
vtls-01.dvfu.ru:8080/lib/item?id=chamo:695450&theme=FEFU

9. Bumatkun, C. M. I'uctonorus, UMUTOJOTUS U SMOPHOTOTUSA [DIIEKTPOHHBIH
pecypc] : yuebHoe mocobme / C. M. 3umMaTKuH. — IJIEKTPOH. TEKCTOBHIE
naHHble. — MuHck : Beimimas mxkoia, 2013. — 229 ¢. — 978-985-06-2224-
2. — Pesxxum pocrtyma: http://www.iprbookshop.ru/20210.html

10.Knetkn mo Jletomny/ Kaccumepuc wu np.; mep. 2-ro aurn. Mzg. — M.:
Jlabopatopus 3Hanuii, 2016. — 1056 c. Y. 5. [leneHue KJIE€TOK, alonTo3 U Pak.
C. 640-791.

11.CokonoB, B. W. IluTosiorusi, TUCTOJOTHS U 3AMOPUONOTHUS [DIEKTPOHHBIN
pecypc] / B. WU. Cokonos, E. 1. Uymacos, B. C. MBaHOB. — DIEKTpOH.
tTekctoBble maHHbie. — CII0. : KBaapo, 2016. — 400 c. — Pexxum moctyma:
http://www.iprbookshop.ru/60212.html

12.YennioB 10.C. BBenenue B KJICTOYHYHO OHOJOTHIO : YYE€OHUK JJis
YHUBEPCUTETOB MO OuonorudyeckuM crnenuanbHocTsiM / FO. C. Yenunos. -
MockBa : AnbsHC, 2015. — 494 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:776847&theme=FEFU

13.Yenmon 10.C. I{uTonorus ¢ aneMeHTaMH IEUTFOJIsIpHON matoinorun. M: U3a-

B0 «Men. undopwmarii. arenrctBo», 2010. 368 c.

JlonoJiIHMTeIbHASA JIUTEepaTypa

1. beikoB B.JI. [uromormss u oOmas rucronorus. DOyHKIHUOHATHHAS
MopdoJiorust ki1eTok u TkaHeit yenoseka. C-116: COTHUC, 1999. 520 c.

2. Boponxkora E.I'., Beicorkas JI.M. I'uctomorust ¢ oCHOBaM#u 3MOPHOJIOTHU:
y4eOHO-METOIUUECKUN KOMIUIEKC (IS CTYJICHTOB, OOYYarolmMXcsl IO
cnermaiabHocTH 050102 "buonorus" kBanmudukaius yautenb OUOJIOTHH). -
I'opno-Anraiick: PO T'ATY, 2009. - 50 c. — Pexum pgocryna:
http://window.edu.ru/resource/424/72424
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10.

11.

I'opOyHoB A.A. AyIUOJEKIIMU II0 THCTOJIOTMH B ¢dopmare .mp3. -
JlHenporeTpoBcKas ToCyapCTBeHHAs] MEIUIMHCKas akajemusi (YKpauHa).

— Pexxum nmocryma: http://www.morphology.dp.ua/_mp3/

Hepsioun J[. I'. dyHknumonasnbHass Mop(dOJIOTUs KIETKU [DIECKTPOHHBIN
pecypc] : yaeOHOe nocoowue. Mockaa, 2011.
http://lib.dvfu.ru:8080/lib/item?id=chamo:403149&theme=FEFU

3aBap3uH A.A., Xapazosa A.Jl., Monuteud M.H. buonorus kietku: oomast
uuronorus. C-I16.: C-TI6I'Y, 1992. 320 c.

Knerku /[Matikn Kanepon, Matt Usnmen, benmkamun Jlstoudn u ap.] ;
pen.: b. Jletonn [um gnp.]; mep. ¢ anrn. W.B. ®@unmunmnosuya.Mocksa:
BMHOM. JlabopaTopus 3HAHUH, 2011. 951 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:668066&theme=FEFU

Ky3snenos C.JI., Mymxkambapos H.H. T'ucrtosnorusi, uuronorus u
smOpuosiorust: [dacte 1 u3 2] PDF: YueOHuk nis MEIUIIMHCKUX BY30B. -
M.: OO0 "Menunuuckoe uHpopmamnmronnoe areHtctso", 2007. - 600 c.

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

Kysnenor C.JI, Mymxkambapos H.H., Topsukuna B.JI. Atnmac mo
TUCTOJIOTUH, LHUTOJOTMM W 3MOpuosoruu. — M.: MeaunuuHckoe
uHpopmarmonHoe areHcTBo, 2002.- 374c.

ITotoBa WM. A. OCHOBBI IIMTONOTHMU : ydeOHOE mocoOue sl BY30B.
Komcomonbck-Ha-Amype: M3n-Bo  KomMcOMOJIBCKOTO  meaarornyeckoro
yHuBepcureta, 2006. 130 c.

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

Poman XK.-K., Cemomu A., Cenmomm JI. Atnac mo OMOJIOTMH KIIETKH. M.:

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



http://www.morphology.dp.ua/_mp3/
http://lib.dvfu.ru:8080/lib/item?id=chamo:403149&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:668066&theme=FEFU
http://www.twirpx.com/file/752383
http://ini-fb.dvgu.ru:8000/cgi-bin/gw/chameleon?sessionid=2012120614524415541&skin=default&lng=ru&inst=consortium&host=vtls.lib.dvgu.ru%2b1111%2bDEFAULT&patronhost=vtls.lib.dvgu.ru%201111%20DEFAULT&search=SCAN&function=INITREQ&sourcescreen=NEXTPAGE&pos=1&rootsearch=3&elementcount=1&u1=4&t1=%d0%9e%d1%81%d0%bd%d0%be%d0%b2%d1%8b%20%d1%86%d0%b8%d1%82%d0%be%d0%bb%d0%be%d0%b3%d0%b8%d0%b8%20%d1%83%d1%87%d0%b5%d0%b1%d0%bd%d0%be%d0%b5%20%d0%bf%d0%be%d1%81%d0%be%d0%b1%d0%b8%d0%b5%20%d0%b4%d0%bb%d1%8f%20%d0%b2%d1%83%d0%b7%d0%be%d0%b2%20%5b%d0%98.%20%d0%90.%20%d0%9f%d0%be%d0%bf%d0%be%d0%b2%d0%b0%5d%20%20%3b%20%d0%9a%d0%be%d0%bc%d1%81%d0%be%d0%bc%d0%be%d0%bb%d1%8c%d1%81%d0%ba%d0%b8%d0%b9%20-%d0%bd%d0%b0-%d0%90%d0%bc%d1%83%d1%80%d0%b5%20%d0%b3%d0%be%d1%81%d1%83%d0%b4%d0%b0%d1%80%d1%81%d1%82%d0%b2%d0%b5%d0%bd%d0%bd%d1%8b%d0%b9%20%d0%bf%d0%b5%d0%b4%d0%b0%d0%b3%d0%be%d0%b3%d0%b8%d1%87%d0%b5%d1%81%d0%ba%d0%b8%d0%b9%20%d1%83%d0%bd%d0%b8%d0%b2%d0%b5%d1%80%d1%81%d0%b8%d1%82%d0%b5%d1%82.&beginsrch=1
http://lib.dvfu.ru:8080/lib/item?id=chamo:115912&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:57001&theme=FEFU
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12,

13.

14,

15.

16.

1.
2.

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

Coru B.®., [{piranosa H.A., AGaynkun ['.B. CtpykTrypHO-(DyHKIIMOHATBHAS
OpraHu3alys SYKApUOTUUECKON KIETKH : yUeOHO-METOJUYECKUN KOMILIEKC
/YbSIHOBCKUN TOCYJApCTBEHHBIN yHUBEpPCUTET. YIbIHOBCK: M31-Bo

VY IIBSIHOBCKOTO YHUBEPCUTETA, 2006. 84 C.

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

Yaymbekos D.I'., ['uctomorus, sMOpUONOTHUs, [UTOJOTUS [DIEKTPOHHBIN
pecypc] : yueOnuk qna ByzoB / Ilog pen. O.I. VYiymOGekona,
10.A . Yensmuena. - 3-e u3a. - M. : IDOTAP-Menua, 2012. - 480 c. - ISBN
978-5-9704-2130-7 - Pexum JIOCTYyTIA:
http://www.studentlibrary.ru/book/ISBN9785970421307.html

Hamenko JI. B., boiiko 10. C. Iuronorus: ydeOHOE 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

Uennos 1O.C. BBenenue B kieTouHyro Ouosoruto: 4-¢ uza. M.: Uzn-Bo
HKII AKaJieMKHUTa, 2004. 494 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:6518&theme=FEFU

Ilepeuenn pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH
«HTEepHET»

http://elementy.ru/ - s3neKTPOHHBIH pecypc HAyIHBIX HOBOCTEH.

http://molbiol.ru/- snekTpoHHbBIH pecypc MO0 MOJICKYISPHON OMOIOTHH.



http://ini-fb.dvgu.ru:8000/cgi-bin/gw/chameleon?sessionid=2012120614524415541&skin=default&lng=ru&inst=consortium&host=vtls.lib.dvgu.ru%2b1111%2bDEFAULT&patronhost=vtls.lib.dvgu.ru%201111%20DEFAULT&search=SCAN&function=INITREQ&sourcescreen=NEXTPAGE&pos=1&rootsearch=3&elementcount=1&u1=2009&t1=%5b%d0%98%d0%b7%d0%b4-%d0%b2%d0%be%20%d0%a3%d0%bb%d1%8c%d1%8f%d0%bd%d0%be%d0%b2%d1%81%d0%ba%d0%be%d0%b3%d0%be%20%20%d1%83%d0%bd%d0%b8%d0%b2%d0%b5%d1%80%d1%81%d0%b8%d1%82%d0%b5%d1%82%d0%b0%5d&beginsrch=1
http://ini-fb.dvgu.ru:8000/cgi-bin/gw/chameleon?sessionid=2012120614524415541&skin=default&lng=ru&inst=consortium&host=vtls.lib.dvgu.ru%2b1111%2bDEFAULT&patronhost=vtls.lib.dvgu.ru%201111%20DEFAULT&search=SCAN&function=INITREQ&sourcescreen=NEXTPAGE&pos=1&rootsearch=3&elementcount=1&u1=2009&t1=%5b%d0%98%d0%b7%d0%b4-%d0%b2%d0%be%20%d0%a3%d0%bb%d1%8c%d1%8f%d0%bd%d0%be%d0%b2%d1%81%d0%ba%d0%be%d0%b3%d0%be%20%20%d1%83%d0%bd%d0%b8%d0%b2%d0%b5%d1%80%d1%81%d0%b8%d1%82%d0%b5%d1%82%d0%b0%5d&beginsrch=1
http://lib.dvfu.ru:8080/lib/item?id=chamo:254884&theme=FEFU
http://www.studentlibrary.ru/book/ISBN9785970421307.html
http://ini-fb.dvgu.ru:8000/cgi-bin/gw/chameleon?sessionid=2012120614524415541&skin=default&lng=ru&inst=consortium&host=vtls.lib.dvgu.ru%2b1111%2bDEFAULT&patronhost=vtls.lib.dvgu.ru%201111%20DEFAULT&search=SCAN&function=INITREQ&sourcescreen=NEXTPAGE&pos=1&rootsearch=3&elementcount=1&u1=2009&t1=%d0%a4%d0%b5%d0%bd%d0%b8%d0%ba%d1%81&beginsrch=1
http://lib.dvfu.ru:8080/lib/item?id=chamo:292940&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:6518&theme=FEFU
http://elementy.ru/
http://molbiol.ru/
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3. http://humbio.ru/humbio/cytology/00000d33.htm - ©6a3a 3HaHWi@ 1O
«buonorun yenoBeka»: buogorus KiIeTKH.

4. http://biology-of-cell.narod.ru/ - »3meKkTpOHHBIN pecypc IO KICTOYHOU
OMOJIOTHH.

5. http://webembryo.narod.ru/cel_biol.htm - snexrponHBII pecypc 1O
KJICTOYHOM OMOJIOTHH.

6. http://window.edu.ru/resource/881/74881 - Kabasa H.B., Kab6asa O.C.
buonorus knetku. Moayne 1 puctununel "O6mias ouonorus”. - Maiikor:
N3a-Bo Anpireiickoro rocynusepcutera, 2011. - 50 c.

7. http://window.edu.ru/resource/457/59457 - Mamxkuna O.C., JlaBauHCcKui
A.B. Ilutosmornueckoe HU3y4eHUE PACTUTENBHBIX W KUBOTHBIX KIIETOK:
VYuebHoe nocobue 1o kypey "Luronorus". - Boponex: U3a-so BI'Y, 2005.
- 79 c.

8. http://window.edu.ru/resource/331/65331 - Pasun C.B., beictpunkuit A.A.
XpomaTuH: ynakoBaHHbI TeHOM. - M.: BUHOM. JlaGoparopusi 3HaHUiA,
2009. - 176 c.

9. http://humbio.ru/ - baza 3Hanuit 110 OMOIIOTHN YETOBEKA.

10.http://www.biologie.uni-hamburg.de/b-online/e04/04.htm - PacturenbHbIE

KJIeTKH 1 TKaHu. COOpPHUK CTaTel MO IUTOJOTUU U THCTOJOTUU PACTCHHI.

Nnmoctpamuu u MukpodoTtorpaduu pa3nnyHbIX TKAHEH U MPOIIECCOB.

11.http://www.cytochemistry.net/Cell-biology/ - Iluromorus: KiIeTOYHBIE

OpraHeJUIbI.

Ilepeyenb nHpOPMAITMOHHBIX TEXHOJIOTHHA U

NMPOrpaMMHOIo0 obecneyeHmst

1. Ilpn ocymecTBiaeHnr 00pa30BaTEIBHOIO MPOLECCA CTYIEHThl UCIOIb3YIOT

nporpammHoe obecnieuenune: MicrosoftOffice (Access, Excel, PowerPoint, Word u

Ip.), JJIEKTPOHHBIE pecypchl caiita J[BOY, kimtouas ObC [IBOY.



http://humbio.ru/humbio/cytology/00000d33.htm
http://biology-of-cell.narod.ru/
http://webembryo.narod.ru/cel_biol.htm
http://window.edu.ru/resource/881/74881
http://window.edu.ru/resource/457/59457
http://window.edu.ru/resource/331/65331
http://humbio.ru/humbio/cytology/00000d33.htm
http://www.biologie.uni-hamburg.de/b-online/e04/04.htm
http://www.cytochemistry.net/Cell-biology/
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2. Hayunas omektponHas  OuOnmoreka eLIBRARY, »aaexrponHO-
OubnuoTeuyHass cuUcTeMa u3JIaTenbcTBa  «JlaHb», dIeKTpoHHas OHOIMOTEKa
"KoncynpranT crynenta”, uapopmanronnas cuctema "EJIMHOE OKHO" noctyna

o0Opa3oBaTeIbHBIM pecypcaM JOCTYIl K AJIEKTPOHHOMY 3aKa3dy KHHUI B OMOJIMOTEKe

JIBDY.

VI.METOANYECKHUE YKA3AHUS IO OCBOEHUIO JTUCHUIIJIMHBI

B mpomecce wm3yuenuss aucuuiuimebl  «lluTomorwms»  mpemiararotcs
pa3HoOOOpa3Hble METOJbl U CPEACTBA OCBOCHMSI y4eOHOrO COAEp)KAHMS: JIEKIUU,
nabopaTopHble padOThl, KOJUIOKBUYMBI, KOHTPOJIbHBIE padOThl, TECTHUPOBAHUE,

caMOCTOsITeJIbHAs paboTa CTYACHTOB.
Jleknuu

Jleknuss — OCHOBHAasl akTUBHas (opMa ayAUTOPHBIX 3aHSITHH, Pa3bICHEHUS
OCHOBOTIOJIAralOIINX TEOPETHUUYECKUX pa3AeioB OWOJIOTHUU, KOTOpasl Mpearnosaraet
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 JucuuiumHbel. [lpy  cioymanum  jnekuuu  Ha®o
KOHCTIEKTUPOBATh €€ PyOpHUKAIINIO, TEPMUHOJIOTHIO, KITFOUEBbIE CJIOBA, OMPEICIICHHUS,
dbopmybl, Tpadudeckue cxembl. KOHCIEKT SBIISICTCS TOJE3HBIM, KOT/Ia OH MHIIETCS
CaMUM CTYJIEHTOM. MOHO pa3padoTaTh COOCTBEHHYIO CXEMY COKpAICHHS CJIOB.
HasBanue Tem, naparpadoB MOKHO BBIICNIATH [IBETHBIMU MapKepaMH.

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

MaTCpUaJIOM IMO3BOJISICT JOCTHUYDb €MY YCIICXOB B OBJIaICHHMH HOBLIMH 3HAHUSMMU.
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[Ipy wW3NOXkKEHHM JIEKUMOHHOIO Kypca Mo aucuuiminHe «Luromorus» B
KauecTBe (hOPM MHTEPAKTUBHOTO OOYYEHUSI HCIOIB3YIOTCS: JIeKIMsI-0ecena, JIeKIus-
BU3yallM3amus, JICKIUS Tpecc-KOHGEpEeHIsA, 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 TPOBOLIMPYIONTUE BOMPOCHI, BKIIOYAIOTCS DJIEMEHTHI IUCKYCCHUH.

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 TaOJIUIl 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, TaOJIHII, CIaiiioB, MO3BOJSET (OPMHUPOBATH MPOOIEMHBIE
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 (T€3UCHOE)
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 3HAHUsSI, BbIPAOATHIBAETCS YMEHHE NPUMEHSITh 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 PaboThI U MpodecCUOHATBHBIE 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, W 3aTéM BMECTe C MpernojaBaTesieM
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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, Ipecc-KOH(PEpEeHLIS.

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
MOATOTOBUTH KpaTKue (Te3UCHbIe) coobmieHus. [locne moknamoB CTyAEHThI 3a1at0T
BOIIPOCHI, HA KOTOPBIE€ OTBEYAIOT JOKJIAAYMKHU U APYTHUE YJIECHBI DKCIEPTHON TPYIIIIHI.
Ha ocHOBe BONpPOCOB M OTBETOB Pa3BEPTHIBACTCS TBOPUECKAsI TUCKYCCHUS BMECTE C

IpernogaBaTcICM.

Koutpoabubie TecTbl. lcnonb3yercs OnaHKOBOE WM KOMIIBIOTEPHOE
TECTUPOBAHUE B PEKUME BHIOOpA MPABUIIbHBIX OTBETOB, YCTAHOBJICHHSI COOTBETCTBUS

MOHATUM, 0003HAUCHHUS ICTAJICH HA CXeMaX U MpoY.

Bo3MOXHBI  Takke TMHCHbMEHHBIE KOHTPOJbHBIE paboTel B (opme
TPAIUIIMOHHBIX THUCBMEHHBIX OTBETOB Ha PsSJ BOIMNPOCOB IO MPOUACHHON TeMme,
U3IIOKCHHOW B JIEKIUSAX W OOCYXKIEHHOW Ha KOJUTokBHymMax. Hecmotpss Ha

IMPOU3BOJIBHOCTD (bOpMBI, B OTBeTax o00s3aTeIbHO MCHOJL30BaHUE TCPMHUHOB,
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KJIIOYCBLIX CJIOB U HOHHTHﬁ, a I1Ipu HGOGXOI[HMOCTI/I CXCM 1 q)OpMy.TI. IIo HCKOTOPBIM

TCMaM IIpCAJIaracTcia pCuICHUC 3a/1a4.

MeToanyeckue yKa3aHusi o padore ¢ JUTePaTypoi

1. Hago coctaBuTh NMEepBOHAYAIBHBIM CHUCOK HUCTOUYHMKOB. OCHOBOIl MOXKET
CTaTh CIIUCOK JHMTEpPaTypbl, pEKOMEHJIOBAHHBIA B pabouel mporpamme kypca. s
yno0cTBa pabOThl MOXHO COCTaBUTh COOCTBEHHYIO KapTOTEKY OTOOpaHHBIX
VMCTOYHUKOB ((paMuIMsi aBTOPOB, 3arjiaBUe, XapaKTEPUCTUKUA H3AaHUS) B BHJE
pabouero ¢aiina B kommnbioTepe. Takas KapToTeka MMEET MPEUMYIIeCTBO, T.K. OHA
MO3BOJIIET J00AaBJISITh MCTOYHUKH, 3aMEHSTh MO HEOOXOJIMMOCTH OJTHU Ha JPYTHE,
[TepBOHaYaNbHBIN CIHCOK JUTEPATYPHI MOKHO AOTOJHUTD, UCIIOIbB3YS SJIEKTPOHHBIN
katanor Oubaumorexku JIBDY, npu 3TOM He cTecHSAHTECh 00paIaThCs 3a MOMOIIBIO K
COTpYJHUKAM OMOJIMOTEKHU.

2. PaGoras c nurepaTypodl 1O TOW WM JPYrol Teme, HaJ0 HE TOJIBKO
MPOYUTaTh, HO M YCBOUTb METOJ €€ W3Y4YCHHS: CHEIaTh KPaTKUH KOHCIEKT,
QITOPUTM, CXEMY MPOYUTAHHOTO MaTepusia, YTO TO3BOJISIET OBICTPEE €ro IMOHATH,

3anoMHUTh. He PCKOMCHAYCTCA JOCIOBHO IICPCIIUCBIBATH TCKCT.

VIl. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE
JUCLHUTIINHBI

1. JlekumoHHast ayAUTOpPUs C MYJIbTUMEAUWHBIM  OOECHEYEHHEM U
VHTEPAKTUBHOU JIOCKOM.
2. Ayaurtopust ISl TPOBEACHUS J1aOOPATOPHBIX 3aHATUH, KOJJIOKBUYMOB U

TECCTUPOBAHUA.
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3. YueOHas naboparopusi, CHaOXXEHHas MEPCOHAILHBIMU MHKPOCKOIIaMH,
MUKPOCKOITMYECKUMH TIpernapaTaMy, 3JIEKTPOHOTpaMMaMH, aTjiacaMu, TaOIuIaMHu,
CJIaiilaMH, KOMITBIOTEPHBIMH MPE3CHTAIMSIMHU.

4. ]I OTAETBHBIX TEM HCIOJB3YIOTCS CIIEIHAIM3UPOBAHHBIC YUeOHO-HAYyYHBIC
nabopaTopuy  THCTOJOTHYECKOTO  aHajiu3a,  ONTHYECKOM  MHUKPOCKOIIHH,

KYJIbTUBHUPOBAHUA KIICTOK U TKAHEH.

HaumenoBanue 000pya0BaHHBIX

No HOMEIIEHUN U IIOMELIECHUN I

. [lepeyeHb 0CHOBHOTO 00OPYIOBaHUS
/T | CaMOCTOSTEIBHOU PabOThI C yKa3aHUEM

aapeca

Xomommwieank OKEAH RN-3520 — 2 mr.;
[Mka¢ mns naboparopHoit nocyasl JIAB-PRO
T 50.50.195 — 3 mwr.; Hlkadp s
000pyIOBaHuUs — 2 IIT.; [Ixad
obmenaboparopusii  JIAB-  PRO  IIJI
80.50.195 - 2 mT., Mukpockon OHOJIOrHYeCKUi
JUTs 1a00OpaTOpHBIX ucciaenaoBanuii Primo Star —
12 mrr.; JJaBoparopHbie cTomnbl 1 cTynbs; Habop
MUKPOIIPETIApPaTOB 0 IIUTOJIOTHH, TUCTOJIOTHH
u oMOpuonorun; Harmsaoaelii  Matepuan
(TabIUIBI M JIp.) TIO IIUTOJIOTHH, TUCTOJIOTHH U
HYMOPHOJIOTHH.

690922, Ilpumopckuii  Kkpail, T.
1. | BnaguBoctok, o. Pycckumii, m. Askc,
kamnyc [IBOY, kopryc L, aya. L708
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Hpunoxenne 1

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

«/la1bHEeBOCTOYHBIN (eaepabHbIi YHUBEPCUTET)
(ABDY)

IIKOJIA ECTECTBEHHBIX HAYK

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

Hanpasnenune noarorosku —06.03.01 «buonorus»
[Ipoduns «bruopaznoobdbpasue
dopMa IMOArOTOBKY OYHAas

BramgusocTok

2017
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CamocTosTenbpHas paboTa CTyACHTa BKIIIOUALT:

1) OubnuoTeyHyr0 WM JIOMAIlHIOI paboTy ¢ ydeOHOW JUTepaTypor M
KOHCTICKTOM JICKIINH;

2) CaMOCTOSITEIIbHOE N3YICHHUE OTACIbHBIX TeM JUCIUILINHBL;

2) MOATOTOBKY K Ja00OPaTOPHBIM 3aHATHSIM;

3) MOATOTOBKY K KOJUIOKBUYMaM, KOHTPOJIBHBIM Pad0TaM U TECTHPOBAHUIO;

4) MOATOTOBKY K DK3aMEHY H 3a4eTy.

[TopsimoK BBIMOTHEHUSI CAMOCTOATENBHON padOThl JIOJDKEH COOTBETCTBOBATH
KaJICHTAPHO-TEMAaTHIECKOMY TUTaHY JTUCHUIUIMHBL, B KOTOPOM YCTaHOBJICHA
MOCJIEIOBATEILHOCTh TIPOBENICHUS JICKIIUH, TA0OPATOPHBIX 3aHATHM, KOJUIOKBUYMOB

¥ KOHTPOJBLHBIX MEPOTPUSITHI.

KanengapHo-reMaTn4eCKui MJIaH AU CHMILJIMHbBI

«uTosorus»
Mo| Ne |/lara Jlexnun JlabopaTopHbie padoThI.
Heze KosnokBuymsl. TectupoBanue.
oya| Ju
1 Tema 1. Beeaenue. [Ipenmer u meroast Jlaboparopnasi padora Ne 1:
LUTOJIOTHH. CseroBas Mmukpockomnus. Oomas
MOPQOJIOTHS KIETKH.
2 Tema 2. Kitetka — anemeHTapHas )xuBast JlabopaTopnasi paGora Ne 2:
cucTeMa. DNEeKTPOHHAs MUKPOCKOIIHS.
VYIbTpacTpyKTypa KIETKH.
3 Tema 3. ['eHeTnyeCcKui anmapar KJIE€TKH U JlaGoparopnas padora Ne 3:
OpraHu3aIys TPAHCKPHUIIINAHN (SIIPO). CtpyKTypa XpoMaTHHa U XPOMOCOM.

1) OOmas xapaKTepUCTHKA,;
2) Opranusaius XpoMaTHHa;

3) XpomMocoMHBIIT HA0OP (KapHOTHII);
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4 4) TpaHCKpPUIIIMOHHAS AKTHBHOCTh JlabopaTopnasi paGora Ne 4:
XpOMaTHHa; Nurepdasznoe anpo. Tpanckpuniius.
5) Crpykrypa u QyHKIUH SOPHIIIKA,;
6) Snepnas 060J04YKa, MATPUKC U SI-IT
OTHOIIICHUS.
S) Tema 4. Opranusanust JIacCTUYECKOTr0 KonnoxBuym Ne 1:
MeTabonu3Ma. LenTpanpHas 10rMa MOJIEKYJISIPHOM
1) OOmas xapaKTepHCTHUKA CUCTEMbI o6uonoruu. CTpykrypa v QyHKIIHH
IJIACTUYECKOTO0 METa00IU3Ma; KJIETOYHOTO sJIpa.
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, Merabonuueckuii anmapar
6) UnTerpanus BaKyOIsIpHON CUCTEMBI. nutorazMmel: DI1P, anmapar
T"onpxu.
7 Tema 5. Opranu3zanus 3HepreTHUYECKOro Jlaboparopnasi padora Ne 6:
MeTabonu3ma. Mertabonuueckuii annapat
1) BuOXMMHS SHEPreTHUECKOro OOMeHa: UTOIIa3MbI: CEKpeLus,
AT®, poTocunres, rIMKOIN3, 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, bruoxumuyeckue OCHOBBI U
2) bapwepHo-TpaHcnopTHas QyHKINS; OpraHu3aIysl SHEPreTUYECKOTo
MeTabonu3ma.
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 UK U €TO0 Tema 8. [loBepxHOCTHBIN amnmapar.
peryJsIus;
2) 3axonomepHocTH perutukaiuu JJHK;
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13 3) Kunernueckre MexaHU3Mbl MUTO32; KonnoxBuym Ne 4:
4) CpaBHHTENIbHASI UTOJIOTHSI MUTO34,; OnopHO-ABUTaTENbHBIN U
5) Moaudukaiuyn 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
JKCIIPECCUHU I'€HOB;
15 3) HHayKTOpBI U PETYIISTOPHI Jlaboparopnasi pabora Ne 11:
b hepeHIMPOBKY; Penponykius knerTox:
v 4) Mexanu3mbl AudhepeHInaTbHONR SHAOPETPOAYKIIHS.
JKCIPECCUU I'€HOB.
16 Tema 10. PeaktuBHOCTb, HaToN0OrNs U cMepTh KosnmokBuym Ne 5: Perpoaykuus u
KJIETOK. Qg QepeHIpPOBKa KIETOK.
TecrupoBanue Ne 5. (no xonn. Ne 5).
17 Tema 11. Knerounas teopus. KomnoxkBuym-guenyrt Ne 6: Kierka —
3JIEMEHTapHas KUBas cCucrema
Y 18 Jlekuus mpecc-KoHpepeHIHs. KonnokBuym npecc-koHpepeHIus
Ne 7: PeiiTtuHr, 5K3aMeH.
Ilnan-rpaduk BbINOJHEHUS CAMOCTOSATEILHON Pad0ThI 0 TUCHUILIHHE
«urosorus»
Ne Jara/cpoxn Bun camocrTosTeabHOl | [IpumepHble | dopMa KOHTPOJIsA
BBITIOJTHEHUS padoThI HOPMBI
n/n BpeMeHH Ha
BBITIOJIHEHHE
1 1 venens Pabora ¢ swmreparypoit wu | 0,5 uaca Pabota Ha npakTHUYECKOM
KOHCIIEKTOM JICKIHi 3aHSATHH, YCTHBIH OTBET.
2 2 Henend PaGora c¢ smteparypoir u | 0,5 yaca Pabora Ha npakTHUECKOM
KOHCIIEKTOM JIEKLIUI. 3aHSATUH, YCTHBIA OTBET.
3 3 Henena PaGora ¢ smteparypoir wu | 0,5 yaca Pabora Ha npakTHUECKOM
KOHCIIEKTOM JIEKLIUI. 3aHSATUH, YCTHBIA OTBET.
4 4 Henmens Pabora ¢ gmreparyporr wu | 0,5 gaca Pabota Ha mpakTHUIEeCKOM
KOHCIIEKTOM JIEKIMH. 3aHSATHH, YCTHBIH OTBET.
IToaroToBka K KOJIJIOKBUYMY
Ne 1, rectupoBanuio Ne 1.
5 5 Henend PaGora ¢ smTeparypoir u | 0,5 yaca KommokBuym — Ne 1,
KOHCTIEKTOM JIEKITUH. tectupoBanme No 1.
6 6 Henensd Pabora c¢ swmrepatypoit wu | 0,5 gaca Pabora Ha npakTHUECKOM
KOHCTIEKTOM JICKLIUH. 3aHSATHH, YCTHBIH OTBET.
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KoHTpobHBIIT 9K3eMIUTIp HAXOMUTCS Ha Kadeape
KJIETO4HOM Ouonoruu u reneruku [IIEH

7 7 Hepens Pabora ¢ smreparypoit wu | 0,5 uaca Pabora Ha mpakTHYeCKOM
KOHCTIEKTOM JIEKIHH. 3aHSTHH, YCTHBIH OTBET.
[lonroroBKa K KOJJIOKBHYMY
Ne 2, rectupoBanuio Ne 2.

8 8 Hemens PaGora c¢ mwmreparypoit wu | 0,5 waca KommoxkBuym ~ Ne 2,
KOHCIIEKTOM JICKITUH. tectupoBanme No 2.

9 9 Henens Pabora ¢ smreparypoit wu | 0,5 vaca Pabora Ha nmpakTHYeCKOM
KOHCIIEKTOM JIEKLU. 3aHSTUH, YCTHBIA OTBET.
[lonroroBKa K KOJJIOKBHYMY
Ne 3, TectupoBanuto Ne 3.

10 10 Hemens Pabora ¢ mmreparypoit wm | 0,5 gaca KommoxkBuym ~ Ne 3,
KOHCIIEKTOM JICKITHH. tectupoBanue No 3.

11 11 nenens PaGora ¢ nuteparypoiri wu | 0,5 waca Pabora Ha npakTHUECKOM
KOHCIIEKTOM JIEKLUH. 3aHSTUH, YCTHBIA OTBET.

12 12 nenenst PaGora ¢ nuteparypoiri wu | 0,5 waca PaGora Ha npakTHUECKOM
KOHCIIEKTOM JIEKIUH. 3aHATHUM, YCTHBIN OTBET.
[lonroroBKka K KOJJIOKBHYMY
Ne 4, TectupoBanuto Ne 4.

13 13 nenens Pabora ¢ mmreparypoit wm | 0,5 yaca KommoxkBuym  Ne 4,
KOHCIIEKTOM JIEKLUH. TectupoBanue No 4.

14 14 venens Pabora ¢ swmreparypoit wu | 0,5 gaca Pabota Ha npakTHYeCKOM
KOHCIIEKTOM JICKITHIA. 3aHSTHH, YCTHBIH OTBET.

15 15 nenens Pabora ¢ mmreparypoit wm | 0,5 yaca Pabora Ha pakTHYeCKOM
KOHCIIEKTOM JIEKIUH. 3aHATHUM, YCTHBIN OTBET.
[lonroroBKka K KOIJJIOKBHYMY
Ne 5, TectupoBanuto Ne 5.

16 16 Henens Pabora ¢ swmreparypoit wu | 0,5 gaca KommokBuym ~ Ne 5,
KOHCIIEKTOM JIEKLHH. tectupoBanue No 5.
IToaroToBka K KOJIJIOKBUYMY
Ne 6.

17 17 nenens Pabora ¢ swmreparypoit wu | 0,5 gaca Komnoxsuym Ne 6.
KOHCIIEKTOM JIEKIMH.
[MoaroroBka K KOJJIOKBHYMY
Ne 7.

18 18 Henens PaGora ¢ smteparypoir wu | 0,5 yaca Konmoxsuym Ne 7
KOHCIEKTOM JIEKITHH.

19 Ok3ameHaunonHas | Pabora ¢ smrepatypoil u | 27 yacoB Ox3ameH

ceccust KOHCIIEKTOM JIEKLIUI.

Jlucr 31 u3 64

Texymuii KOHTPOJIb PE3yIbTATOB CAMOCTOSITENBHONW pabOThl OCYILIECTBIISAETCS

B XOJI¢ TPOBEICHUS JA0OpPAaTOPHBIX padboT (YCTHBIH OMPOC), KOJUIOKBUYMOB W

TECTHUPOBAHUA. Ha ocHoBanmm »THX pPE3YJIbTATOB CTYACHT II0JYYAacT TCKYHIHME H
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HK3aMEHAIMOHHBIE PEHTHUHTOBBIE OIIEHKH, 10 KOTOPHIM BBIBOJAUTCSI HTOTOBAas OIICHKA.
[IpomexxyTouHass (cemecTpoBasi) arTecTalus MPOBOJUTCA B (QOpMe YCTHOIO

9K3aMcCHa.

MeToauueckue yKazaHus 1o nNoJAroToBKe K JJadopaTopHbIM padoTaM U UX
BbITOJTHEHHUIO

K naGoparopubiM paboTaMm CTYIEHT JAODKEH HOJTOTOBUTHCS: TOBTOPUTH
JICKITMOHHBIN MaTepua, MPOYUTaTh HYKHBIN pa3/iei o TeMe B yueOHUKE.

3aHsATHE HAYMHAETCS C KPaTKOro YCTHOI'O OmNpoca Mo 3aJaHHou Teme. [lanee
CTYJIEHThl paOOTalOT C MHUKPOCKONAMHU, KOJUICKIMEW MUKpOIpenapaToB, HaOOpPOM
AIIEKTPOHOTPAMM, TabJIUII U C aTJIacaMH.

Jist 3aHSATUH HEOOXOJUMO HMETh alb0OM [JIsi 3apUCOBKM IpEnapatos,
IPOCTOM KapaHjaall, HAOOp LBETHBIX KapaHAalled, JacTUK. AHaIM3 KaxIoro
npernapara HAaYMHAETCS HA MajoM YBEJIMYeHUH MUKpockomna (okyysp 10°, 0ObeKTHB
10%), 3arem npomoinkaeTcst Ha OosbinoM yBenmdeHud (okymsp 10%, oowexTuB 40%).
[Tocne mpocmoTpa mpemnapara JeflaeTcs PUCYHOK C HMCIOJIb30BAHUEM IMPOCTOTO U
[[BETHBIX KapaHaalleH, U MOMUCHIBAIOTCS OCHOBHBIE 0003HAYCHUSI.

[To oxoHYaHWM 3aHATUA OACTCS JOMAIIHEE 33JaHHE€ [0 HOBOM TEME H
npeiaraeTcsi COCTaBUTh TECThl U TPOBECTU CPABHUTEIBHBIN aHAIIU3 IO Mperaparam,
KOTOpbIE ObLIIM U3yUEHBI Ha 3aHATUH, CAEIaTh 000OIICHUS U BHIBOJIBI.

OTBeThl Ha BOMPOCHI, BBICTYIUICHUS] W AKTUBHOCTh CTYJEHTOB Ha 3aHATHU

OLICHUBAIOTCS TEKYILEH OLICHKOM.

MeToanuyecKkue yKa3aHusi 0 MOAT0TOBKe K KOJJIOKBUYyMAaM
[TockonbKy KOJUIOKBUYM SIBJISIETCSI KOJUICKTUBHOW (POPMOM pPACCMOTPEHHS U
3aKperieHruss y4eOHOro Marepuaia, K HEeMY JIOJKHBI TOTOBUTHCS BCE CTYISHTHI.
KomnokBuym oObI4HO mpoBoauTCS B (hopMe pa3BepHyTOM Oecelbl, TUCITyTa, Tpecc-
koH(pepennnu. Ha kaXaplii KOJJIOKBUYM 3apaHee OOBSBISACTCS TeMa U TEPEUYCHD

BOIIPOCOB JIJIsi yCTHBIX cooOmieHuil. Ilo Bcem Bompocam Haao mpopadoTaTh
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COOTBETCTBYIOIIUI MaTepuan U3 y4eOHHKA, KOHCIEKTa JEKUUH, JOMOTHUTEIbHON
JUTEPATYyphl W  COOTBETCTBYIOIIEW JabopatopHoir pabotel. IlpenopaBaTensb
OOBSBISIET BONPOC U TpeiaracT CAenaTh COOOIIeHHEe Ha 5-7 MUHYT OJHOMY H3
CTYJIEHTOB — JMOO MO MX >KeJIaHWuIo, TuO0 Mo cBoeMmy BbiOOpy. Ilocne cooOiieHus
NPEnoJaBaTeslb U CTYJEHTHl 3aJal0T BONPOCHI M BBICTYNAIOT C JOMNOJHEHUSMU WU
KOMMEHTAPHUSIMHU.

OTBeThl Ha BOIPOCHI, BBICTYIUICHHS W AaKTUBHOCTH CTYJCHTOB Ha 3aHITHU

OLICHUBAIOTCS TEKYILIEH OILIEHKOM.

MeToanuyeckue yKa3aHus 10 MOAr0OTOBKe 0KJIaAa

[To oTaenbHBIM TeMaM Ha KOJUIOKBUYMaX MOTYT JeNIaThCsi 00Jie€ €MKHE U
rry0okue Jokiansl — a0 15-20 munyt. Tema nokiana MOXKET OBITh MpPEAsIoKeHa
IpernojiaBaTesieM Wi BhIOpaHa CTYJIEHTOM CaMOCTOSTEIbHO.

[Ipu moaroToBKe K JOKJIAAy MPOBOAUTCS MOAOOP JUTEPATYPHBIX MUCTOYHUKOB
[0 TEME U3 PEKOMEHAYEMOW OCHOBHOW M JIONOJHUTEIBHOM JINTEPATYPBI, & TAKKE
paborta ¢ pecypcamu UHGOPMAITMOHHO-TEICKOMMYHUKAIIMOHHOM ceTtn «HTepHeT»,
yKa3aHHBIMH B paboueii mporpamme.

PaGota ¢ TEeKCTOM Hay4HBIX KHUT M YYEOHMKOB COCTOMT HE TOJBKO B
MPOUYTCHUU MaTrepuajia, HEeOOXOJUMO TMPOBECTH aHajIu3, CPaBHUTh WU3JI0KECHHE
MaTepuaia B pa3HbIX UCTOYHUKAX, MOJ00paTh MaTepraia TakuM 00pa3om, 4TOObI OH
packpblBaJI TemMy nokiana. [IpoaHanu3upoBaHHBIM MaTepuall KOHCIEKTUPYIOT, IPU
ATOM HajJo u30berarb MPOCTOrO MEPENUChIBAHUS TEKCTOB 0€3 Kakux J1bo
KOMMEHTapueB 1 aHaiu3a. [IpsiMoe 3aMMCTBOBaHME TEKCTOB JIPYTUMX aBTOPOB B HAYKE HE
JIOITYCKAETCsl, OHO OMpPEENSeTCs] KaK IUIarvaT U sBjseTcs HakazyeMbIM. llutupoBanue
HEOOJBIIMX (PparMeHTOB (CO CCHUIKOM Ha aBTOpa) JOITYCKACTCs, €CIIM HaJl0 MOTYEPKHYThH
CTWJIb WM CYIIIHOCTh aBTOPCKOTO OMNPEENICHUs], HO 3JI0YMOTPEONISATh Yy>KUMU TEKCTaMH
Henb3s. JIokIian 1o/bKkeH ObITh BRICTPOEH JIOTUYHO, MaTepUal U3JIaracTcst IeJIbHO, CBSI3HO U
MOCJIEIOBATEIHHO, IETAIOTCS BBIBOMBI. JKenaTenbHO, 4TOOBI CTY/IEHT MOT BBIPA3UTh

cBO€ MHEHHE 10 00cyxaaeMoil npobieme. Heobxonnmo 3apanee mpoaymaTbh CXEMbl
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JUIST WUTIOCTPAllMd Ha JIOCKE WM MPUTOTOBUTH HUX B (OopMe KOMIIBIOTEPHOM
npe3eHTanuu. B noknane o0s3aTeNlbHO UCIOIB30BaTh TEPMUHBI U KIIFOYEBBIE CJIOBA
no manHou Teme. [locnme moknama TPOBOAUTCS OOCYXIACHUE C JOTIOJHEHUSMH H
nonpaBkaMu. OLIEHUBAETCsl KaK KayecTBO JOKJIA[a, TAK U aKTUBHOCTbh YYaCTHUKOB

JIMCKYCCHH.

MeTtoauyeckue ykazaHusi 110 OATOTOBKe K KOHTPOJIbHBIM padoTam

IIo oTnensHBIM T€MaM Ha KOJUIOKBUYMaX MOTYT IPOBOJUTHCS KOHTPOJIBHBIE
pabotel wiu TectupoBaHue. K KOHTponbHOM padoTe (TECTUPOBAHMIO) CTYAEHT
JOJKEH TOATOTOBUTHCS OCOOEHHO THIATENBHO, TaK KakK IOJIyY€HHas OLICHKAa UJET B
peitunr. HeoOxogumo eme pa3 MOBTOPUTH JIEKIHMOHHBIM MaTepuall, MpOYHUTaTh
HYKHBIU pa3zie] B yueOHUKE, BCIOMHUTh CEMUHAPCKYIO JUCKyCCHIO. /{151 xopoiero
3allOMUHaHUsT GOpPMYJI, CXEM, TEPMUHOB MX HYKHO IPONUCAThb HECKOJIBKO pa3 Ha
Oymare. Ecnu mnpeamosnaraercss pelieHue 3afad, IOJIE3HO 3apaHee NpopadoTath
aHAJIOTMYHBIE.

B kxoHTposibHOI paboTe TeopeTHUeCKHe BOMPOCHI JOJIKHBI ObITh OCBEILEHBI
KpaTKO, HO JIOCTaTOYHO IOJHO. B OTBeTe NOJKHO COIEPIKAThCSA OIpENEICHHE
SIBJICHUS, TIPOLIECcca, CTPYKTYpPBI, epeurcIeHue Haubosee XapakTepHbIX NMPU3HAKOB
WM CBOMCTB SIBJIEHUS, IpoLiecca, CTPYKTYphI. [IpuBeTcTBYyeTCa cxeMaTusalus OTBEeTa

B BU/IC PUCYHKA C YKa3aHUEM JETaJIe U CBSI3EH.

MeTtoanueckue yKazaHusi 1o padoTe ¢ JUTepaTypou
Hano cocraBuTh NepBOHAYAIBHBIN CIMCOK HCTOYHUKOB. OCHOBOI MOTYT CTaTh
CIIUCOK JIUTEpaTyphl, PEKOMEHJOBaHHbI B paboueld mnporpamme Kypca. s
yno0cTBa pabOThl MOMKHO COCTaBUTh COOCTBEHHYIO KapTOTEKY OTOOpaHHBIX
UCTOYHUKOB ((pamMuiiusi aBTOPOB, 3arjiaBue, XapaKTEPUCTUKH W3JAHUS) B BHJIE
pabodyero (aiina B komnbrorepe. Takas KapToTeka MMEET NMPEUMYILIECTBO, T.K. OHA
MO3BOJIAET A00aBIATh UCTOUYHUKH, 3aMEHSATHh MO HEOOXOAMMOCTH OJHU Ha JIPyTHeE,

youpaTth Te, KOTOPhIE OKA3aJIMCh HE COOTBETCTBYIONME TeMaThKe. [lepBoHaYaTbHBIM
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CIIUCOK JIUTEPATypbl MOXXHO JOMOJHUTb, MCIOJb3ys JJCKTPOHHBIA KaTajior
ouommoreku JAB®Y, npu 3TOM HE CTecHAMTECh 0OpaliaTtbcs 3a MOMOIIBIO K
COTpYIHHUKAM OMOINOTEKH.

Paboras ¢ nuTepaTypoi 1Mo ToW WM APYyrou TeMe, HaJl0 He TOJbKO IMPOYUTATh,
HO U YCBOUTHb METOJl €€ M3YYCHMS: CHENATh KPATKUWA KOHCHEKT, aITOPUTM, CXEMY
MIPOYUTAHHOTO MaTepujia, YTO IO3BOJIIET OBICTpEe €ro IMOHATh, 3allOMHUTH. He

PCKOMCHAYCTCA JOCJIOBHO IICPCIIMCBIBATD TCKCT.
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Hpuiaoxenue 2

MUWHHCTEPCTBO OFPA3OBAHUS 1 HAYKU POCCUICKON ®EJIEPAITAN
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»
[Ipoduns «bropaznoobpasue»
dopma MoArOTOBKU OYHast
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Hacnopt ®OC

Koa u popmynuposka

JTtansl (opMUPOBAHUA KOMIETEHIIUH

KOMIIETeHIIMH
0a30BbIe MPUHIMITEI KJIIETOYHOW W TKAHEBOH OpraHu3aliu
OIIK-5 3HaeT OMOJIOTHIECKUX 00BEKTOB, omoduznuecKue u
OMOXMMHYECKHE OCHOBBHI MEMOpaHHBIX IIPOIECCOB |
CIOCOOHOCTh  TIPUMEHATH  3HAHHE MOJIEKYJISIPHBIX MEXaHU3MOB JKU3HEIEATENLHOCTH
MPUHIIMUIIOB KJIETOYHON
OpUEHTUPOBATHCS B MHKPOCKONMYECKUX Tpernaparax H
OpraHu3aluu OMOJIOTHUECKUX
3JIEKTPOHOIPaMMaXx, pa3nu4atb OCHOBHbIE
00bekTOB, OuodM3MUECKUX U .
Pa3sHOBUAHOCTHU TKAaHEH U KIIETOK;
OMOXMMHYECKUX OCHOB, | VMeer . .
OPUMEHSTh 3HAaHMA O KIETOYHOW M TKaHEBOH
MeMOpaHHBIX MIPOIECCOB "
opranm3anuy, OWOPU3NYECKHX ¢  OHOXMMHYECKUX
MOJIEKYJISIPHBIX MEXaHU3MOB
OCHOBAxX >KM3HENCATEIIFHOCTH IPH H3YYEHHH YaCTHBIX
KU3HEIESTEIbHOCTU .
HayK ¥ MPOBEJICHUH HAYYHBIX HCCIICOBAHUH
Bnanmeer | HaBbIKaMu pabOTHI C ONTHYECKHMM MHUKPOCKOIIOM
3 OCHOBHBIC 3aKOHOMEPHOCTH U COBPEMEHHBIE TOCTHKECHUSI
HaeT
TCHETHKH U CEJICKIINH, TCHOMHUKH, TIPOTEOMUKHU
OIIK-7
CIOCOOHOCTh MPUMEHSATH 0a30BbIC NpUMEHSTh 0a30BbIe TIpEACTaBICHHS OO0 OCHOBHBIX
npeAcTaBieHus: 00  OCHOBHBIX | Ymeer 3aKOHOMEPHOCTSIX M COBPEMEHHBIX  JOCTIKEHHAX
3aKOHOMEPHOCTSIX U COBPEMEHHBIX TeHETHKH U CEJIEKIINH, O TeHOMHKE, IIPOTEOMHUKE
JOCTIKEHHSX TeHETHKH u
CEJIeKIIH, 0 TeHOMUKE, CIIOCOOHOCTBIO TIPUMEHSTh 0a30BBIE TMPEICTaBICHUS 00
MPOTEOMHKE B OCHOBHBIX 3aKOHOMEPHOCTSIX U COBPEMEHHBIX
Jageer
JNOCTIDKEHHUSX TEHETUKH W CeNeKIUH, O TEeHOMHKE,
MIPOTEOMHUKE
3aKOHOMEPHOCTH BOCIIPOU3BEACHUS U MHIMBUAYAJIHLHOTO
OIIK-9 3HaeT pa3BUTHsI OMOJIOTHUECKUX OOBEKTOB, METOMBI MOTYUYCHUS
i 1 paboThI ¢ IMOPHOHATBHBIMHA 00BEKTAMHU
CIIOCOOHOCTH WCIIOJTb30BaTh
6230BBIC HpeCTaBeHHs o WCIIOJIb30BaTh 0a3oBbIe npeACTaBICHUS 0
3AKOHOMEPHOCTAX Vaeer 3aKOHOMEPHOCTSIX BOCIIPOM3BEACHUS U HHIMBUIYaJIHLHOTO
BOCTIPOM3BEICHHS " pasBUTHsI OMOJIOTHYECKUX OOBEKTOB, METOJIBI MTOTYICHUS
HHBH/TYATHHOTO pasBHTHS 1 paboThI ¢ SMOPUOHAIEHBIMU OOBEKTaAMU
OHOIOTHYECKUX 00BEKTOB,
CHOCOOHOCTBIO MCIOJIB30BaTh 0A30BBIE NMPEICTABICHUS O
METOABI MOJIY4YeHUs U PadOTHl ¢
3aKOHOMEPHOCTSIX BOCIIPOM3BENICHHS U HHMBHYaTbHOTO
SMOPHOHATEHBIMU O0HEKTAMHU Bnaneer
pasBUTHsL OMOOTHUECKUX OOBEKTOB, METOMBI MOTYYECHUS
1 paboThI ¢ SMOPUOHAIBHBIMU OOBEKTaAMU
K-1 3HaeT COBPEMEHHYIO0 ammaparypy M o0OpyldoBaHHE UL

BBITIOJIHCHUA HAYYHO-HCCIICAOBATCIIbCKUX IIOJIEBBIX U
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CIOCOOHOCTh  IKCIUTYaTHpPOBATh JabOpaTOPHBIX OMOJIOTHYECKHUX PAbOT
COBPEMEHHYIO  ammaparypy H
o0opynoBaHWe Il BBIIOJHEHHS OKCIUTyaTHpOBAaTb  COBPEMEHHYIO  ammaparypy H
HaYYHO-UCCIICAOBATCIBCKUX VMeer O60pyI[0BaHI/IC JJIA BBIITOJTHECHUA HAay4HO-
TOJICBBIX U 11abopaToOpHBIX HCCIIEZIOBATEIbCKUX ~ TIOJEBBIX M JIabOpaTOPHBIX
Omoormueckux pabot OHoIOrn4ecKux paboT
CIIOCOOHOCTHIO 9KCIUTYyaTHPOBATh COBPEMEHHYIO
BJ'IaI[eeT afraparypy u O60pyI[0BaHI/Ie AJid BBIIIOJIHCHHA HAY4YHO-
HUCCICO0OBATCIBCKUX IIOJICBBIX u J'Ia60paTOpHI)IX
OHoIorn4ecKux padoT
Ne | Kontponupyembie MOTyIH O1eHOYHbBIC CPE/ICTBA -
1/ /pa3neibl / TeMbI Komp u 3Tams: HAUMEHOBAHHE
1| JUCITUTUTUHBI dbopMupoBaHus TEKYIIMA | TPOMEXYTOUHAs
KOMITETCHIINH KOHTPOJIb aTTecTalus
1 | Tema 1. Benenue. OIIK-5 | 3nanue I1P-6 YO-1
IIpeamer u MeTOBI OIIK-7 | Ymenue
[UTOJIOTHU Bnanenue
OIIK-9 | 3nanue I1P-6 YO-1
[1K-1 YMenue
Bnanenue
2 | Tema 2. Knerka - OIIK-5 | 3nanue I1P-6 YO-1
AJIEMEHTapHAas! )KUBast OIIK-7 | Ymenue
cucrema Bnanenue
OIIK-9 | 3nanue I1P-6 YO-1
[1K-1 YMenue
Bnanenue
3 | Tema 3. 'eHeTveckuit OIIK-5 | 3nanwue YO-2 YO-1
anmapar KJIETKH U OIIK-7 | Ymenue [1P-1
OpraHu3aIus 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
MeTabon3Ma B Bnanenne I1P-6
nuroruiazme (BakyossipHas | OITK-9 | 3uanue YO-2 VO-1
cUCTEMa KIJICTKH ) IK-1 YMeHue I1P-6
Brnanenue
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5 | Tema 5. Opranu3zanus OIIK-5 | 3nanue YO-2 YO-1
SHEPTreTHUYECKOTO OIIK-7 | Ymenue I1P-1
MeTradom3Ma Bianenune T1P-6
(MUTOXOHAPUHU U OIIK-9 | 3nanue YO-2 YO-1
TIJIACTHIBI) IK-1 YMeHue I1P-6

Brnanenue

6 | Tema 6. OmopHo- OIIK-5 | 3nanue YO-2 YO-1
JIIBUTATEbHAsA CUCTEMA OIIK-7 | Ymenue I1P-1
(IMTOCKENET) Bianenue T1P-6

OIIK-9 | 3nanue YO-2 YO-1
IK-1 Ymenue I1P-6
Brnanenue

7 | Tema 7. IToBepxuoctHbii | OIIK-5 | 3Hanwue YO-2 YO-1
anmnapar KJIeTKU OIIK-7 | Ymenue I1P-1
(TutazmaTudeckas Biagenue T1P-6
MeMOpaHna, rasmaiemma) | OITK-9 | 3uanue YO-2 YO-1

IK-1 Ymenue I1P-6
Brnanenue
8 | Tema 8. Penponykuus OIIK-5 | 3nanue YO-2 YO-1
KJIETOK OIIK-7 | YMmenne I1P-1
Bnagenune I1P-6
OIIK-9 | 3nanue YO-2 YO-1
ITK-1 VYmMmenue I1P-6
Brnanenue
9 | Tema 9. Tuddepenmmanms | OIK-5 | 3nanue YO-2 YO-1
KJIETOK OIIK-7 | YMmenne I1P-1
Brnanenue
OIIK-9 | 3nanue YO-2 YO-1
IK-1 Ymenue
Bmanenne

10 | Tema 10. PeakTUBHOCTb, OIIK-5 | 3uanue YO-2 YO-1
MIaTOJIOTUS U CMEPTh OIIK-7 | Ymenue [1P-1
KJIETOK Bnanenue

OIIK-9 | 3nanue YO-2 YO-1
IK-1 Ymenue
Bmanenne
11 | Tema 11. Kirerounas OIIK-5 | 3nanue YO-2 YO-1
TEOpHS OIIK-7 | Ymenue
Brnanenue
OIIK-9 | 3nanue YO-2 YO-1
IK-1 Ymenue
Bnanenue
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HIkana oueHuBaHUs YPOBHS C(POPMUPOBAHHOCTH KOMIIETEHIIMM

Koa n popmysmmpoBka | Iransl GopMHPOBAHUS KOMIIETCHIIUH KpHUTEpUH MOKa3aTeJIn
KOMIIETCHIIUH
CHOCOOHOCTD
0a30Bble MPUHIMIBI | 3HAHHE 0a30BBIX | HCIONB30BAThH
KJICTOYHOU U | IPUHIUIIOB 3HAHHE 0a30BBIX
TKaHEBOU KJIETOYHOU U | IPUHIUIIOB
OpraHu3aIyu TKaHEBOW KJIETOYHOU "
OMOJIOTUYECKUX OpraHu3aluu TKaHEeBOU
00BEKTOB, OHMOJIOTHYECKUX OpraHU3aInn
SHaetT . Oououznueckue M | 0OBEKTOB, OHOJIOTHYECKHUX
(ToporoBbIit
OMOXIMHYECKHE onodm3uueckux ¥ | 0OBEKTOB,
YPOBEHB)
OCHOBBI OMOXIMHYECKUX Onom3nYecKux |
MeMOpaHHBIX OCHOB MEMOpaHHBIX | OMOXUMHUECKUX
OIIK-5 MIPOLIECCOB U | IPOLIECCOB U | OCHOB MeMOpaHHBIX
MOJIEKYJISIPHBIX MOJICKYJISAPHBIX MPOIIECCOB "
CIOCOOHOCTH
MEXaHU3MOB MEXaHH3MOB MOJIEKYJISIPHBIX
NPUMEHATh  3HaHWE
KHU3HENIEATENBHOCTH | KU3HEACATEIBHOCTH | MEXaHH3MOB
HPUHIUIIOB
. KHU3HEESITETbHOCTH
KJIETOYHOU
OpPHEHTUPOBAThCA B
OpraHu3alyu yMEHHE CIOCOOHOCTD
MHUKPOCKOITUYECKHX
OMOJIOTMYECKUX OPHEHTHPOBAThCA B | OPHEHTHPOBATHCS B
mpernaparax "
00BEKTOB, MHUKPOCKOITHYECKMX | MUKPOCKOITUYECKUX
ANIEKTPOHOTPAMMaX,
OMOPU3NUECKIX U npenaparax W | mpemnaparax u
pa3nu4yath OCHOBHEIC
OMOXMMHYECKHX ANIEKTPOHOTPaMMax, | AJIEKTPOHOTpaMMax,
Pa3HOBHIHOCTH
OCHOB, MEMOpaHHBIX . pa3nuyath OCHOBHBIC | pa3inyaTbh OCHOBHEIC
TKaHEeH U KIIETOK;
HPOLIECCOB " Pa3HOBHIHOCTH Pa3HOBHUIHOCTH
NPUMEHSTh 3HAHHS
MOJIEKYJISIPHBIX . KJIETOK; TIPUMEHSTH | KIETOK; MPUMEHSATh
0  KIETOYHOH | . .
MEXaHHU3MOB yMeer . 3HaHUS O KJIETOYHOH | 3HAHUS O KIETOYHOU
. | TkaHeBoM
KUBHENIEATENBHOCTH | (TIPOABHHYTHIN OpraHu3allvy, OpraHu3alyH,
OpraHu3aIlvy,
) Oonodusmueckux  u | OMopU3NUECKHX WU
onouzmueckux U
OMOXHMHYECKUX OMOXMMHUYECKUX
OMOXUMUYICCKUX
OCHOBax OCHOBAax
OCHOBax
KUIHEJESITEITBHOCTH | KU3HENESTEIbHOCTH
KHU3HEESITEITEHOCTH
npu H3yYEHHUH | TIpU H3yYEHUH
npu U3yUYCHHUN
YacTHBIX ~HAyK W | YaCTHBIX HAayK U
YaCTHBIX HayK H
MIPOBEICHUH MPOBEICHUH
MIPOBE/ICHUH
Hay4HBIX HayYHBIX
Hay4YHBIX . .
. HCCIIeIOBaHUN WCCIIeI0BAaHNH
HCCIIeA0OBaHUN
BIIageeT HaBBIKAMH PAOOTHI C | BIaJCHHE HABBIKAMH | CIIOCOOHOCTH
(BBICOKHIN) OTNITHYECKUM paboTh C | HCTIOTIB30BATH
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MHKPOCKOTIOM ONTHYECKUM HaBBIKK PabOTBI  C
MHKPOCKOTIOM ONTHYECKUM
MHUKPOCKOITOM
CIIOCOOHOCTH
OCHOBHEIE 3HaHWE  OCHOBHBIX | MCITOJIE30BaTh
3aKOHOMEPHOCTH U | 3aKOHOMEPHOCTEH M | 3HAHHE  OCHOBHBIX

COBpPEMEHHBIC COBPEMEHHBIX 3aKOHOMEpPHOCTEH U
3HAET JOCTHKCHHS JOCTIKEHHUH COBPEMEHHBIX
(moporossIit TCHETUKH U | TCHETUKHU U | TOCTYOKEHUN
YPOBEHb) CeJIEKLINH, CEIIEKIIHH, F€HETUKHU H
TCHOMHKH, TCHOMHKH, CEJICKITUH,
MIPOTEOMHKH MIPOTECOMUKH TCHOMUKH,
MPOTEOMHUKH
YMEHUE TIPUMEHSATH | CIOCOOHOCTD
MIPUMEHATh 0a30BBIE
OIIK-7 0a3oBbIe MPUMEHATh 0a30BbIe
npeacTaBieHus 00
CIOCOOHOCTH npeAcTaBieHusl 00 | mpeAcTaBieHus 00
OCHOBHBIX
MPUMEHATh 0a30BbIC OCHOBHBIX OCHOBHBIX
3aKOHOMEPHOCTSAX U
npejicTaBieHus 00 P 3aKOHOMEPHOCTSIX U | 3aKOHOMEPHOCTAX U
yMeer COBPEMEHHBIX
OCHOBHBIX . COBPEMEHHBIX COBPEMEHHBIX
(IpOBUHYTBIN | OCTIKEHUSIX
3aKOHOMEPHOCTSIX U ) JOCTIDKEHHSX JIOCTIKEHHSX
TCHETUKH
COBpPEMEHHBIX TFCHETHKH U | TCHETUKHU "
CENIEKIUH 0
JOCTHKEHUSIX ’ CENIEKIUH, 0 | cemexuuu, 0
FCHOMUKE
TCHETHKH ’ TFCHOMUKE, TCeHOMUKE,
MIPOTEOMHUKE
CEJICKIIMH, 0 MIPOTEOMHUKE MIPOTEOMHUKE
TCHOMUKE,
MpOTEOMHUKeE paCHHe CcIocoOHOCTH
CIOCOOHOCTBIO HCIIOJIb30BaTh
CITOCOOHOCTBIO
MPUMEHSTh 0a30BbIC HAaBBIKU MTPUMEHECHUS
NPUMEHATh 0a30BbIC
MpeCTaBIeHus 00 0a30BBIX
mpeacTaBieHuss 00 .
OCHOBHBIX MpeJICTaBICHuH 00
OCHOBHBIX
3aKOHOMEPHOCTSIX U OCHOBHBIX
3aKOHOMEPHOCTSAX U
BJIaZICCT COBPEMEHHBIX 3aKOHOMEPHOCTSIX H
| COBpPEMEHHBIX
(BBICOKI/II/I) JOCTHXKEHUSIX COBPEMEHHBIX
JIOCTHIKECHUSAX
TCHETHKH u JTIOCTHKCHHSIX
TCHETHKH u
CEJICKIINH, 0 TCHETUKH
CEJICKIINH, 0
TeHOMUKE, CEJIeKIIHH, 0
FCHOMHUKE,
MIPOTEOMHUKE TCHOMHUKE,
MIPOTEOMHUKE
MIPOTEOMHUKE
OIIK-9 3aKOHOMEPHOCTHU 3HaHUE CIIOCOOHOCTH
BOCHPOM3BEACHUS U | 3aKOHOMEPHOCTEH WCIOJIL30BATh
CIIOCOGHOCT 3HAET HHIUBUAYAIBHOTO BOCHPOHU3BEICHNUS U | 3HAHUE
MCIOIB30BaTh (TTOporoBBIi pasBuTHUs WHMBUYalIbHOTO 3aKOHOMEPHOCTEM
0azoBpIe YpOBEHB) OMOJIOTUIECKUX pa3BHTHS BOCIIPOM3BE/ICHUS U
HPEACTaBICHNA 0 00BEKTOB,  METOJBI | OMOIOTHIECKUX WHJIUBUYAJIbHOTO
3aKOHOMCPHOCTAX MTOJTy9ICHHS U padOTHl | OOBEKTOB, METOMOB | Pa3BUTHUSA
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BOCTIPOM3BEACHUS U C OMOPHOHAIBHBIMH | MTOJIyYCHUS U PA0OTHI | OMOIOTHYECKHIX
WHIMBUTy aJIbHOTO 00BeKTaMHU C AMOPHOHAIBHBIMH | OOBEKTOB, METOJIOB
pasBUTH o0BeKTaMHI MOJTy4eHUs] U PaOOTEHI
OHOJIOTHYSCKHUX ¢ AMOpPHOHAIHHBIMU
00BEKTOB,  METOJbI 00BbEeKTaMu
MOTydeHUs U PabOTHI
¢ OMOPHOHATEHHIMHU CHONE30BATE YMCHHE CIOCOOHOCTH
06BEKTAMHI Sas0BLIe HCII0JIb30BATh HCII0JIb30BaTh
6a3oBbIC 0a3oBbIC
TPCACTABIICHIA © MIPEICTaBICHUS 0 | IpeICTaBICHUS 0
SAROHOMEpHOLTAX 3aKOHOMEPHOCTSIX 3aKOHOMEPHOCTSIX
BOCTPONIBEACHIA - BOCIIPOM3BEACHUS | | BOCIIPOM3BEACHHUS U
yMEET WHIUBUIYaITLHOTO
(MpOABHHYTHI | paspuris WHIUBUIYAITLHOTO WHIUBUAYATHLHOTO
) OHMOJIOTHUECKUX paspuTHA paspuTiA
5 OHOJIOTHYECKUX OHOJIOTHYECKHUX
ODBEKTOB, MG;OHH 00BEKTOB, METOALI | OOBEKTOB,  METOIbI
HOHyigHHﬂIlpa ot NOJTy4eHUs ¥ paboThl | MOTyYeHUs U pabOTHI
C63M PHOHAIHBIMIT | SMOpPHOHATBFHBIMHU | C  3MOPHOHATBEHBIMH
ObpeiTaMit o0BeKTaMHI 0o0BeKTaMHI
5 BIIaJICHUE CITOCOOHOCTH
CHOCODHOCTRIO CITOCOOHOCTBIO HCITOJIb30BaTh
gCHOHLSOBaTL HCITOJIB30BaTh HABBIKU MPUMEHEHUS
a30BbIC 0a3oBbIe 0a30BBIX
TPEACTABICHHA © MIPEJICTaBJICHUS 0 | MpeJICTaBICHUH 0
SAROHOMEPHOCTIX 3aKOHOMEPHOCTSIX 3aKOHOMEPHOCTSX
I — zzéiiszzzziiizi) " BOCIIPOU3BEICHUST U | BOCTIPOU3BEICHUS U
(BBICOKHI) passTI WHIMBHTy JIbHOTO WHAMBUIyaJIbHOTO
OHOJIOTHYECKHX PaSBHTHA PasBHTHA
5 OHOJIOTHYECKUX OHOJIOTHYECKHUX
ODBEKTOB, Me;OHH 00BEKTOB, METOJbI | OOBEKTOB, METOI0B
nonyigﬂnarlpa oTH! MOJTYYCHHUS U paOOTHI | MONYyYCHUS U PaOOTHI
c63M PHOHALHAIMH C AMOPHOHAIBHBIMH | ¢ 3MOPUOHATIHHBIMHU
ObpeKTamHt 00BeKTaMHU 00BEeKTaMH
TIK-1 CIIOCOOHOCTH
3HaHHE
COBPEMEHHYIO . HCITOJIB30BaTh
CrI0COGHOCTE anmnaparypy y | COPPEMEHHOR 3HaHHE COBPEMEHHOMN
OKCILTyaTHpOBATH oGopynoBarme st | o oPATYPE " | anmaparypsr u
COBPEMCHHYIO BBIIIOJIHEHHUS obopynosatks A o0opynoBaHust A
aimaparypy 11 3gaer Hay4YHO- BRITOTHCHI BBITIOJTHEHHUS
obopysoBanue Ui | (11oporoBblit HCCTENOBATENbCKUX | ) Hay1HO-
BBITIOTHEHNA YPOBEHb) ITOJICBBIX u HCCTIEAOBATEIBCIHX HCCIIEA0BATEIbCKUX
HayHO" 71a60paTOPHBIX HOTIEBbIX "1 Honessix u
HCCIICAOBATCIBCKUX OMOJIOTHYECKUX JabOpaTOpHbIX 1a00paTOPHBIX
TTONICBBIX " pabot Ononorurecknx OHMOJIOrMUYECKUX
1ab0paTOPHBIX pabor paGot

OMOJIOTHYECKUX
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paboT YMCHHE CITOCOOHOCTh
9KCIUTyaTHPOBATh
AKCILTYyaTHPOBATh AKCIUTYaTHPOBATh
COBPEMEHHYIO
COBPEMEHHYIO COBPEMEHHYIO
anmaparypy u
anmnaparypy U | anmapatypy u
o0opymoBaHue st
obopymoBanue Ui | 00OpyAOBaHUE IS
BEIIOTHEHHS
yMEET BBITTOJTHEHHS BBIIOTHCHHS
.. | Hay4HO-
(IpOIBMHYTHIH Hay4HO- HAy4HO-
HCCIIEA0BATEIbCKUX
) HCCIIENOBATENBCKUX | MCCIIEI0BATENBCKUX
ITOJIEBEIX u
ITOJIEBEIX U | IOJEBBIX u
J1a00paTOPHBIX
71a00paTOPHBIX J1abopaTOPHBIX
OHOJIOTHYECKUX
OMOJIOTHYECKUX OHOJIOTHYCCKUX
pabot
pabot pabor
CIIOCOOHOCTh
BIIaJICHUE
CITIOCOOHOCTBIO HCITOJIB30BaTh
CITIOCOOHOCTBIO
9KCITyaTHPOBATh HaBBIKH
3KCILTyaTHPOBATh
COBPEMEHHYIO AKCIUTyaTaluK
COBPEMEHHYIO .
anmaparypy u COBpPEMCHHOM
anmnaparypy u
obopynoBaHue st anmaparypsl il
o0opymoBaHue IS
BBITTOJITHEHUS o0opymoBaHust  JIst
BaJiceT BBITTOJIHEHHS
. HAYYHO- BBITIOJTHEHHUS
(BBICOKHIN) HAay4HO-
HCCIIEA0BATEIbCKUX HaAYJIHO-
HACCIIEN0BATEECKUX
TOJIEBBIX u HCCIEA0BATEIbCKUX
IIOJIEBBIX nu
11a00paTOPHBIX TOJIEBBIX u
n1ab0paTOPHBIX
OHOJIOTHYECKHX J1a00PaTOPHBIX
OHOJIOTHYECKUX
pabot OHMOJIOTHUYECKUX
pabdort
pabot

MeToauveckue peKOMEHAALMH, ONpee/AIne NPoueaypbl OlleHUBAHUSA

pe3yabTaToB OCBOCHHUA TUCHMUIIJIMHBI

TGKYH_IEU[ U TPOMCIKYTOUHAA aTTCCTAlMA CTYACHTOB 110 AJWUCHHUINIIMHC

((LII/ITOJ'IOFI/IH» IMPOBOAUTCA B COOTBECTCTBHUH C JIOKAJIbHBIMHW HOPMATHBHBIMHU aKTaMHU

JIB®Y u sBisercs o0sg3aTeIbHOM.

[Io u3zyyaemoll IUCHUMIUIMHE I TEKYILIETO KOHTPOJISI U IPOMEKYTOUYHOU

(cemecTpoBOI) aTTECTAlUK UCTIOJIB3YIOTCS CJICIYIOIINE

OLEHOYHBIE CPEJCTBA:

YO-1 —unauBnayaabHOe cobeceoBaHrEe, B OCHOBHOM Ha DK3aMEHE;

VO-2 - KOJULIOKBUYM — y‘IC6H0€ 3aHATHC B BUIC KOJIJICKTHBHOI'O CO6CCCI[OB&HI/I}I;
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[1P-1 — mucbMeHHBIN (MM KOMIIBIOTEPHBIN) TECT;

[1P-6 — maGopaTopnas pabora.

YcTHbI ompoc - Haubosiee paclpoCTpPaHEHHBIH METOJ KOHTPOJS 3HAHHUI
ctyaeHToB. [Ipu yCTHOM oOmpoce yCTaHaBIMBAECTCA HEMOCPEICTBEHHBIM KOHTAKT
MEXKJy NpPENoJaBaTeleM M CTyJIEHTaAMH, B IPOLIECCE KOTOPOro IPENoJaBaTENb
MIOJIy4aeT WIUPOKUE BO3MOXKHOCTH JUUISI OLICHKH KOJIMYECTBA M KA4ECTBA YCBOCHUS
CTyJeHTaMu ydeOHoro marepuana. OH sBisieTca HauOosiee paclpOCTPAaHEHHOH U
aJIeKBaTHOM (POPMOI KOHTPOJIS 3HAHUM ydyalIuxcs, BKIIOYAeT B ceOsi cobeceioBaHue
(rTaBHBIM 00pa30M Ha SK3aMEHE U 3a4eTe), KOJUIOKBHYM, JOKIIAI.

Kpurepnu o1leHKM YCTHOTO OTBETA:

«5 6amIoB» BBICTABJISAETCS CTYISHTY, €CIIM OH Ha 00CYKJIaeMbIe BOIIPOCHI JIaeT
MPaBUWJIbHBIE OTBETHI, KOTOPHIC OTJIMYAETCS TITYOMHOW U MOJTHOTOM PACKPHITUS TEMBI,
yMeeT JieJIaTh BBIBOJIbI M 00O0OIICHHMS, JaBaTh aprYMEHTUPOBAHHBIEC OTBETHI, KOTOPBIC
JIOTHYHBI U TI0CJIEJ0BATCIIBHBEI.

«4 Oannay BBICTABIAETCS CTYACHTY, €CJIM OH Ha 0OCY’KJ1aeMbl€ BOIIPOCHI J1aeT
MPaBUJIbHBIC OTBETHI, KOTOPBIC OTIMYACTCS TTYOMHOU M MOJTHOTOM PACKPHITUS TEMBI,
yMeeT JejaTh BBIBOJBI M OOOOIIEHUS, OJHAKO JOMYCKAeTCs OJHY-ABE OIIMOKU B
OTBETAaXx.

«3 OGamta» BBICTABIIACTCS CTYISHTY, €CJIM OH Ha OOCY’)KJIaeMbI€ BOIPOCHI J1acT
OTBETHI, KOTOPBIE HEJIOCTATOYHO IMOJHO €ro PacKpbhIBalOT, OTCYTCTBYET JIOTHYECKOE
MOCTPOEHUE OTBETA, TOMYCKAET HECKOJIHKO OITHOOK.

«2 Oaisia» BBICTABIISACTCS CTYIEHTY, €CJIM OH Ha OOCYKJIaeMbI€ BOIMPOCHI J1aeT
OTBETHI, KOTOPhIC MOKA3BIBAIOT, UTO HE BJIAJICET MaTEpPUAJIOM TEMbI, HE MOXET J1aTh
JaBaThb apryMEHTHUPOBAaHHBIE OTBETHI, JOMYCKAIOTCS CEPhE3HbIC OIMUOKH B

COACPIKaHUU OTBECTA.
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Ko/siokBUYyM MOXET CIyXUTh (OpMOH HE TOJBKO MPOBEPKH, HO U
MOBBIIICHUS 3HaHUM CTyAeHTOB. Ha KOTOKBHYMax MOTYT OOCYXIaTbCi BCE WM
OTJIEJIbHBIE TEMBI, BOIPOCHI H3y4aeMOIo Kypca.

Kpurepuu orieHku 3a BBICTYIUIEHU (JOKJIa/bl) HA KOJUIOKBUYMax T€ K€, YTO U

IIPU YCTHOM OTBETE.

Tect sBnsieTcss NUCBMEHHOM WJIM KOMIIBIOTEPHOH (HOPMON KOHTPOJI,
HANpaBJICHHOM Ha MPOBEPKY BIAACHUS TEPMUHOJOTMYECKUM amlllapatoM W
KOHKPETHBIMHU (TOYHBIMU) 3HAHUSMU B 00IacTH (YHIAAMEHTAIBHBIX U MPUKIIATHBIX
JTHACIUTLIVH.

Kpurepuu o1leHKHN TeCTA:

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

4 Gana BeICTABIISIETCS 3a IPaBUIIbHBIN OTBET Ha 89-80 % 0T Bcex BOMPOCOB.

3 Oasuta BBICTABIISIETCA 3a MPABWIbHBIN OTBET Ha 79-65 % OT Bcex BOMPOCOB.

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

1 Ganna BBICTABIISETCS 3a MpaBWIBHBIM OTBET MeHee 4em Ha 950 % oT Bcex

BOIIPOCOB.

TectupoBanue mpoOBOAUTCS B YacChl, OTBEJICHHBIE Ha JTAOOPATOPHBIE 3aHATHSL.
N3 ouneHok TecTOBBIX pPabOT, a TakKe C YYEeTOM AaKTHUBHOCTH CTYJEHTAa Ha
KOJUIOKBUYMaX HAIOJOBUHY CKJIAJbIBAECTCS PEMTHHIOBAs OLEHKA IIPOMEXYTOYHOU

(ceMecTpoBOI) aTTECTAlUU 1O JJAHHOW JUCIUIUIUHE.
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OueHoYyHbIE CPeACTBA ISl POMEKYTOUYHOM aTTecTAlNU

B kadecTBe 3aKIIOUMTENIBHOIO 3Tamna MIPOMEXKYTOYHOM (CEeMecTpOBOM)

arTecTaluu MpeayCMOTpCH IK3aMEH.

MeTtoauyeckue yKasaHus 0 cAaye IK3aMeHa

Ha skx3aMmeHe B KauecTBE OLICHOYHOI'O CPEJICTBA IPUMEHSAETCA coOeceoOBaHNE
110 BOIIPOCAM OMJIETOB, COCTABJICHHBIX BEAYIIMM IPENOAABATENIEM U MOJNUCAHHBIX
3aBellyloIIUM Kadeapoi. DK3aMeHbl IPUHUMAIOTCS BEIYIIUM MPENoiaBaTeiIeM WU
€r0 aCCUCTEHTOM.

Bo Bpemsi mpoBefeHHs 3K3aMEHa CTYJIEHTbl MOTYT IOJb30BaThbci paboyeit
nporpaMMoil yueOHON AUCUMILIMHBL. B cilydae HMCIONIb30BaHUS CTYAEHTOM CPEJICTB
JUISl CIIMCBIBAHHMS, DK3aMEHATOp MMEET IMPaBO YAAIUTh CTYAEHTa C DK3aMEHa, a B
HK3aMEHALMOHHYIO BEJOMOCTb II0CTABUTH HEYAOBJIECTBOPUTEIBHYIO OLICHKY.

[Ipu siBKe Ha SK3aMEH CTYJEHTBI 00513aHbl UMETh NIPU ce0e 3aUETHYIO KHIKKY.
[IpenonaBarenp 3aMoiaHSAET COOTBETCTBYIOLIME rpadbl 3a4eTHOW KHHUXKKH CTYACHTA:
Ha3BaHHWE JMCUUIUIMHBI B COOTBETCTBMM C Y4YEOHBIM IIJIAHOM, €€ TPYAOEMKOCTb,
(dbamMunus mpenoaBarens, OleHKa, 1aTa, MOAMNKCH.

Jljig ciaun yCTHOTO 9K3aMeHa B ayJUTOPHUIO OJTHOBPEMEHHO Mpurianiaercs 5-6
CTYACHTOB. BBIXOIUTH U3 ayAMTOPUM BO BpeMsl MOJArOTOBKM K OTBETaM 0e3
pa3pelieHusl SK3aMeHaTopa CTYJIEHTAaM 3ampemaercs. Bpewms, mnpepgocraBisieMoe
CTYJEHTY Ha IOArOTOBKY K OTBETY Ha YCTHOM 3K3aMeHe — 30 MUHYT.

[Ipu npoBeeHNH PK3aMeHa YK3aMEHAIIMOHHBINA OUJIET BHIOMPAET caM CTY/IECHT.
[Ipn cmade ycTHOrO 3K3aMEHa JK3aMEHATOpP MOJKET 3aJ1aBaTh JIONOJIHUTEIbHBIE
BoMnpochl. Ecnu cTyneHT 3aTpydHseTcsi OTBETHTh Ha OJUH BOIPOC BHIOPAHHOIO
owiera, TO €My MOXHO MPEIJIOKUTh B3ATh APYrod OWJIET, NPU ITOM OILIEHKa

CHHIKAETCS Ha OaJLl.
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[Ipu npomexyTOYHOW aTTeCTallMd YCTAaHOBJIEHBI OILICHKH: Ha HSK3aMEHax
«OTJIIMYHO», «XOPOILIO», «YIOBICTBOPUTEIHHO» U «HEYJIOBJICTBOPUTEIHLHO», Ha
3a4€Tax — «3aYTEHO» U «HE 3aYTEHOY.

[Ipu HesiBKe CTyJeHTa Ha 9K3aMeH 0€3 YBaXUTEIbHOU MPUYUHBI B BEIOMOCTH
JIETIAeTCA 3aIMUCh «HE SBUJICS.

OueHKH, BBICTABICHHBIE K3aMEHATOPOM [0 UTOTAM 3K3aMEHOB, HE MOJJIEKAT
nepecMoTpy. CTyAEeHT, HE COTJIACHBIA C BBICTABICHHON OLICHKOW, HMMEET MPaBO
nojaTh 3asBieHUMe Ha wuMa aupekropa Illkonsl. B ciydae 000CHOBaHHOCTU
MOAAHHOTO 3asiBIICHUs] AUpEKTOp IIIKOJIBI CO3/1aeT KOMHUCCHIO B COCTAaBE TpPEX
npenojaBatesield Mo COOTBETCTBYMOMICH Kadeape. OneHka, MOTydeHHass CTYACHTOM
BO BpeMsl Iiepecaaur 3K3aMeHa KOMUCCHUH, SIBJISIETCS OKOHYATEIbLHOM.

KDI/ITGDI/II/I BBICTABJICHHMA OLICHKH Ha 5K3aMCHC

OrneHka «5» CTaBUTCS TOT/a, KOT/ia CTYyI€HT CBOOOHO BIAJCET MATEPUAIOM U
HE JIOMYyCKaeT OMMOOK MPU OTBETE HAa BOMPOCHI AK3aMEHAIIMOHHOTO OujeTa, KpoMme
TOTO JIETKO OPUEHTUPYETCS B MaTEpUae U3y4aeMOW TUCLIUIUINHBL, YTO OTMEYAETCS B
OTBETax Ha JOMOJHUTEIbHBIEC BOIIPOCHI.

Ouenka «4» cTaBUTCS TOrJa, KOTJa CTYAEHT 3HAET BECh M3YUEHHBI MaTepHall;
HO JIOMYCKAE€T HEKOTOPbIE HETOYHOCTH B OTBETAX HA BOMPOCHI IK3aMEHAIIMOHHOTO
OwsieTa ¥ Ha JIOTIOJHUTEIBHBIE BOIPOCHI, KOTOPBIE 3a/a€T MpernojiaBaTelib, HO MPHU
ATOM MOYKET UCTIPABUTH OIIMOKY MIPH 3aJaBaHUU €My HABOJSAIINX BOTIPOCOB.

Ouenka «3» CTaBUTCS TOTJA, KOTJa CTYACHT HCIHBITHIBAET 3aTPYyAHEHUS MPU
OTBETE HA BOMPOCHI JK3aMEHAIMOHHOTO  Owiera, IUIOXO OTBEYaeT Ha
JIOTIOJTHUTEIHHBIE BOMPOCHI MTPENoaBaTelis.

Ouenka «2» cTaBUTCS TOTJa, KOrJa CTYJISGHT HE BJIaJIeeT Marepuajiam
M3y4yaeMOW JUCHUUIUIMHBL W HE OTBEYAeT HA JOMOJHUTEIIbHBIE BOIPOCHI

npernogaBaTcIA.
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[Ipy uMCHOJBL30BAHUM PEMTHMHIOBOM CHUCTEMBbI aTTECTAllMU IO JUCTTHUITIINHC

((L[I/ITOJ'IOI‘I/ISI» OKOHYATCJIIbHAA OLCHKA CKIAaAbIBACTCA H3 PC3YJIbTATOB TCKYIICTO

KOHTPOJISI YCIIEBAEMOCTH (MOCEIIAeMOCTh 3aHSATUM, CEMHUHApbl, TECThl) U CIAYU

9K3aMCHaA.

o ok w D P

9.

Bonpocsl k 3k3ameny no aucuuiiinie «lurosmorus

buonorus KIeTKy - ee 3aJ1a4yd U MECTO CPEAU IPYTUX HAYK.

MeTonbl 1 METOIOJIOTUS U3YUEHUS KIIETOK.

KieTka kak OTKpbITas MaTepuaIbHO-3HEPreTHUECKasi CUCTEMA.

Kietka kak camoBocHpou3Bosiascs HHHOPMaIIMOHHAS CUCTEMA.

KieTka kak CeHCOPHO-peaKkTUBHASI CUCTEMA.

Krerka kak ynopsigoueHHasi, CTpyKTypUpOBaHHasi cUCTeMa (IUCKPETHOCTh
OpraHu3aIllH).

OOmast xapakTEepUCTHKAa TEHETUYECKOro armapara KJIETKH (CTpOSHUE H
(yHKUIMH KJIETOYHOTO SI/Ipa).

Opranuzanusi XpoMaTWHA: XHUMHWYECKUM COCTaB XpOMaTHHA, pa3Mep
reHOMa, CTPYKTypa FeHOMa MPOKAPHOT.

CrtpykTypa reHoma 3yKapuoT, YDPOBHH KOMITAKTU3AI[MU XPOMATHHA.

10. Kapuotun: uncino, pazmepsl, popma, nuddorpacka XpoMOCOM.

11.Cunre3 u npoueccunr MPHK, crinaiicunr.

12. S npeimiko u hopMupoBaHUE PUOOCOM.

13. [llepoxoBateiii sHAOMIaA3MaTHUeCKuii petukyiaym (IIIDP), cTpyktypa u

byHKIUHA pUOOCOM.

14. I'mankuii 3HA0MUIIa3MaTudeckuil petukyiaym (I'DP), ero pasHOBUIHOCTH U

GyHKUIHU.

15. Anmapar [Nonbmxu: TeHE3uC, CTPYKTYypa U (PyHKITUH.

16. JIu30cOMBI ¥ BHYTPHUKJIETOUHOE MUILIEBAPEHHUE.
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17. nTerpanus 3J€MEeHTOB BaKyOJISIPHON CUCTEMBI.

18. O0mast  xapakTepUCTUKAa DHEPreTHUYEeCKOro  MeTadoyM3Ma  KIETKH,
UCTOYHMKH cuHTe3a ATO.

19. Mexanu3m cunte3a AT® B MHUTOXOHIpHUSX M XJIOpoIwlacTax (Teopus
Mut4enna).

20. [ToyaBTOHOMHOCTh MHUTOXOHJIPUN U IUIACTU]lT B DYKaApUOTHOM KJIETKE.
[IpoGnema npoucxoxaeHus (brnoreHe3a) MUTOXOHAPUNA U TIITACTHI.

21. DHepreTukKa MpOKapHoT.

22. O6m1as XapakTepucTUKa OMOPHO-IBUTATEIbHON CUCTEMBI KIIETKH.

23. [IpomexxyTouHbIe (hUITAMEHTHI.

24. MukpohuiaMeHThl U aKTHH-MHO3WHOBBIC JIBUTATEIHHBIC CTPYKTYPHI.

25. MukpoTpyOOUKH U TYOYJTUH-IUHENHOBBIEC IBUTATEIBHBIE CTPYKTYPHI.

26. JIBuraTenbHbIN ammapaT OaKTepHil.

27.CoctaB u o0masi XapakTepUCTHKa TOBEPXHOCTHOTO ammapara KIETKU:
r1a3MaTuyeckasi MeMOpaHa, TIIMKOKAIUKC, KOPTUKATBHBINA IUTOCKETIET.

28. TpancnopTHO-OapbepHas (QYHKIMS TUTa3MajJeMMBbl: TpaHCMEMOpPaHHBIN
TPaHCIIOPT, BE3UKYJISIPHBIN TPAHCIIOPT.

29. PenenrropHas byHKIHS T1a3MajIeMMBI: MOHATHE  PCLCIIINH,
Pa3HOBHUIHOCTH KJIETOUHBIX PEIETITOPOB.

30. Aaresns U MEXKJIETOYHBIE KOHTAKTEL.

31. MuTOTHYECKUHN IUKIT 3YKapUOTHOM KJIETKHU.

32. 3akonomepnoctu perutukarnuu JJHK.

33. Muto3: a3kl 1 KHHETUYECKUE MEXAHU3MBI.

34. 9H10pENPOYKITUS KIETKH: MHOTOSACPHOCTD, SHIOMUTO3, TIOJIUTEHUS.

35. luddepeHumanus KICTOK B TUCTOTCHE3aX - OOIINE MOHATHS.

36. CTBOJIOBBIE KJIETKH U UX ITOTECHIIUH.

37. IHAYKTOPBI U PETYNATOPHI KJICTOYHON AU PEepeHITnPOBKH.

38. Teopust nuddepeHnraIbHON YKCIPECCHU TEHOB.
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39. ITaTonorus u CMCPTB KIICTOK: HCKPO3 U aIlOIITO3.

40. KneroyHasi Teopusi — HICTOPHUSI U COBPEMEHHbBIE TTOCTYJIaThI.

OueHouHbIe CpeCTBA ISl TEKYLIeld aTTecTAluH

Tembl ¥ BOIIPOCHI KOJLJIOKBUYMOB
KosnokBuym Ne 1. Tema: "Crpykrypa u QyHKIUH KJIETOYHOIO sigpa'
Llenmpanvnas 0oema MoNeKyIAPHOU bUoI0SUU

1. IlpuBectn cxeMy CTpPOEHUS U OXapaKTEpU30BaTh COCTAB MOJEKYJIbI
HyKIeoTuaa. Yepes Kakue CBA3M HYKICOTHABI COCAUHAIOTCSA B IOJMHYKICOTHIHYIO
(S 119

2. JlaTh cpaBHUTENBHYIO XapakTepucTHKy ctpoenus moiekyn JJHK u PHK.
Kakue cBsizsu Qopmupyror nBoiinyto crnupanbs JIHK? OObsicHuTh mnpuHLUI
KOMIUIEMEHTAPHOCTH B TIOCTPOCHHUM JABOMHOM CIHMpAM, Ha3BaThb KOMILUIEMEHTAPHBIE
napbl HyKJI€OTH/IOB.

3. latb ompeneneHrue MOHATHA "TPaHCKPUMIIHS'", OOBSICHUTH MOJCKYJSPHBIN
MEXaHU3M TPAHCKPUIIIIMK: YTO SBJISETCS MATPUIICH, KaKOW HCIOIb3yeTCcsl (PepMeHT,
OTKyJla OepyTCsl MPEAIIECTBEHHUKH AJII CHHTE3a?

4. Jlatp onpenenenue noHsATus "tpancnsauua’. IIpuBectu cxemy U 0OBSICHUTH
MexaHu3M paboTel pubocoM. Ompenenuth poib kaxaou ¢opmsl PHK B cuntese
Oeka.

5. Jlath KpaTKuii OTBET Ha BOIPOC: YTO BhIpa)kaeT renerudeckuil koa? [louemy
KOJ TpuruieTHbIM? Kakue MoJieKylbl BBICTYHAlOT B POJIM  JE€KOJUPYIOIIETO
MeXaHu3Ma?

6. Jlate kpaTkoe ompeneneHrne u  (GopMyly IEHTPATbHON  JOTMBI
MosekysipHoit 6mosioruu. KakoBel ¢ynkiuu JIHK B knetke? Kakue cuHTE3bl M

IMOYCEMY HA3LIBAKOTCA ManI/I‘{HBIMI/I?
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/. Ucxons u3 (opMynbl LEHTPAJIBHOM JOrMBI MOJEKYJISIPHOM Ouojoruu,
OOBSICHUTD, YTO SIBJISICTCS] MOJIEKYJIIPHOW OCHOBOI I€HOTHIIA U (PEHOTHUIIA.

8. Jlatp ompenenenue MoOHATUS 'peruukanusa’, OOBACHUTH MOJEKYJISIPHBINA
MEXaHMU3M U Ha3HaueHue perunkanuu JJTHK.

Cmpyxkmypa u @pyHKyuu KiemouHozo 10pa
OcHogsHble 8onpocul

9. O6memopdorornueckast XapaKTEpUCTUKA SIIEPHOTO alapara 3yKapruOTHBIX
Y IPOKapPHUOTHBIX KIIETOK.

10. CyurHocTh KOHIEMIIUU HEMPEPBIBHOCTH XPOMOCOM B >KU3HEHHOM ITUKJIC
KJICTKH.

11. Xumuueckuii cocraB xpomatuHa. Urto takoe JIHII?

12. YpoBHU CTPYKTYpHOH OpraHU3allMU XpoMaTHHA. Jy- U Te€TepOXPOMATHH.
Kakue ypoBHU opraHusaiuy XxpoMaTHHA XapaKTepHBbI Ul UHTEp(azHoro sipa?

13. Kakue mposiBnenus: tpanckpunimun MPHK MoxHO BUIETh B CBETOBOW U
AIEKTPOHHBINA MUKPOCKOM?

14. CtpoeHue XpoMOCOM THIIA JIAMIOBBIX IIETOK U MOJUTEHHBIX XPOMOCOM,
COOTBETCTBHE HX JETalIe XPOMAaTUHOBBIM CTPYKTYpam OOBIUYHBIX SIIEP.

15. Crpoenue u ¢yHkiuu sapbimka. OOBSICHUTH CYIIHOCTH IMPOIIECCHHTA
pPHK.

16. CrpoeHue »>yKapUOTHUUECKOW PUOOCOMBI: CYOBCAMHHIIBI, IMapaMeTphl
monekyn PHK, Genku.

17. Yto Takoe ammmmdukaius sapeimkoBor JJHK? I'ne u3zBecTHa u s yero
OHA HyXHa?

18. SnepHblii MaTpUKC W sjepHas 000JOYKa: UX CTPOECHHWE U 3HAYCHHUE B
opraHu3anuu padboThl XpoMaTHHA.

19. Ctpoenue 1 GyHKIHH SIEPHBIX TIOP.
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ﬂOﬂO]lHumeﬂbele esonpocol

20. Yro Takoe reH? OOBICHUTH €ro MOJEKYISAPHBIA, CTPYKTYPHBIH,
(YHKIIMOHAJIBHBIA U TEHETUYECKUI CMBICIT?

21. Tlouemy XpoMaTHH OTIUYAETCS BHICOKON Oazodumeii?

22. PackpbIThb NpEACTABICHHE O TMPEPHIBUCTON CTPYKType TeHa: DSK30H-
UHTPOHHAsl OpraHu3anus TreHa, ocobeHHocTH mnponeccuHra MPHK, mexanusm
CIUIAaMICHHT .

23. B HepBHBIX KJIeTKax siipa 00bIuHO KpynHbie u Onenubie (JJHK BoisiBnsiercs
C TPYJIOM), B 3pUTPOLIUTAX MTHULl U PHIO, HAPOTHUB - SAPA MEIKUE U OUYEHb IUIOTHBIE.
YTO MOXKHO CKa3aTh O CTPYKTYpE XpoMaTuHa U (PYHKIIUH 3TUX siaep?

24. T'eHeTnueckas KOHCTUTYLIMS YEJIOBEKA HECPABHEHHO CJIOKHEE, YeM Yy
JATYWIKA WIH pblObl. B TO e BpeMsi y HEKOTOpbIX amM(puOuil U JAPEBHHUX pbIO
HopMasbHOe KonmuectBo siaepHoi JIHK B 10-50 pa3 Gosblie, yem y delioBeka U
Ipyrux miiekonuraromux (2c yenoseka - 6nr JAHK, narymku - 11nr, Tputona - 74mr,
am¢puymsl - 108nr, canamanapsl - 340mr). [Touemy?

25. KakoB myTh niepeHoca cyobeIMHULl PUOOCOM U3 SJIPBIIIKA B IIUTOIIA3MY ?

26. Kakxosa posie pPHK B opranm3aruy i GyHKIIHOHUPOBAHUN PUOOCOMBI?

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

28. Kak ¢ nmomoIipio aBTopagnorpauu BeIIBUTh MECTO CUHTE3a, HAIIPABJICHHUE
1 CKOPOCTb TepeMelieHus: cuHTe3npoBanHoit PHK?

29. KakuMu IUTOXUMHUYECKUMH MeToJaMu MOHO BbIssBUTH JIHK 1 n3meputs

€€ KOJIMYECTBO B KJIICTOYHOM ﬂzxpe?

KoasoxkBuym Ne 2. Tema: "Opranuzanus njacTu4eckoro Meraooansma'’
OcHnognbie 60npocol
1. Kakue KneTkH MOJKETYJOYHOM JKeJe3bl Ha3bIBAIOTCA auuHapHbIMH? YUTO

TaKo€ alMHYChI B TIO/DKEITYA0UYHOM kKeneze? CTpoeHure aluHyca.
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2. OObsicHUTE TIOHATHE MOJSPHOCTH B OTHOIICHHM AllMHAPHOM KJeTKU. Yem
oOycioBieHa MOpQoaoruyeckasi MoJSIPHOCTb ITUX KIETOK?

3. O0bsicHUTE (DYHKIMIO alMHAPHOW KJICTKH IMOJDKEITYIOYHOMN Kene3bl. UTo
TaKO€ 3UMOTrEH U 3UMOT€HOBBIE TPaHYyJIbI?

4. OTKyJa nojiy4yaeT allMHapHas KJIETKa MUTAaHWE JJIsl CUHTe3a ceKpeToB? UTo
OHa MOJIy4aeT B KQUECTBE IMUTAHUS?

5. Uro Takoe oapracromnazma, I[IDOP? Yem oOycnoBieno 6a3anbHOE
pacniosioxxenue [IIDP B animnapHou kinetke?

6. Crpoenne u ¢yukiuu IDP. 3auem pubocombl (GUKCHUPOBAaHBI Ha
MeMOpanax I[IDP? OOBSACHUTH CYIIHOCTh NOCTTPAHCISLUMOHHBIX MOIU(PUKAIUN
oenkos B IIDP.

7. O0BsicHuTh MexaHu3M repeHoca BemiectB ot LIIDP k anmapaty [Nonbmxu.

8. Ctpoenne u pyukmuu ammapata ['oapmku. B dem nposBiiseTcst moIIpHOCTb
TUKTHOCOMBI? Kakue CUHTE3bI U MEpEeCTPONKHN MOJIEKYJ UAYT B annapare ['onbaku?

9. OOBSACHUTH MEXaHU3M CEKpeluu (COOCTBEHHO AKCTPY3WH) B allMHAPHOU
KJIETKE MTOJKEITYJOYHON JKETIE3BI.

10. 'me m xak oOpasyroTcs mnepBUuYHBIE JTM30cOMBbI? KakoBa ux (QyHKIUA
BOOOIIE U B CEKPETOPHOM KJIETKE B YACTHOCTH?

Llononnumenvhvie gonpocwl

11. [TokazaTh MMHAMHUKY BKJIIOYEHHUS MEUEHBIX aMHUHOKHUCIOT OT 5 MHUH 10 3
4acoB MO 30HaM alMHApHOM KieTku (Meton aBtopaauorpadum). Kakyro
uH(pOpMAITUIO JaeT aBTopaauorpad s BKIOYCHUS aMUHOKUCITIOT?

12. OOBSACHUTH TOHATUE CEKPETOPHOTO IUKJIA KIIETKH.
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KosnokBuym Ne 3. Tema: "BuoxuMuveckue 0CHOBbI M OPraHU3ALMS
JHEPreTH4eCcKoro Meradousma'
OcHosHvle 6onpocul

1. IInacTuyeckuid W DSHEPreTUYECKUl MeTaboJIM3M, WX Ha3HAuYCHUE U
HaIIPaBJICHUE PEAKLINU.

2. OOmas XapakTepucTHKa CHCTEM DHEPreTHYEeCKOT0o MeTaboju3Ma
DYKapHOTHBIX KIIETOK C aBTOTPOPHBIM U TETepOTPOdHBIM TUMAMH MUTaHUA (TIO
Ta0JIMIIE SHEPTETHYECKOTO OOMEHA).

3. Ctpykrypa, cBoiictBa u (pynkiuu mojiekynsl AT®. Kpyroobopor ATO B
KU3HEAEATENbHOCTH KIIETKU. lIpuBect mnpumepsl AT®P-3aBUCUMBIX pEakuil B
KJIETKE.

4. @®ortocuHTE3: CBeTOBasg M TeMHOBas (a3bl. MexaHU3Mbl COMPSHKCHUS
nepeHoca Bojiopoyia u cuare3a AT® B ximopormiactax (o Mutdeny).

5. I'mukomm3 u conpspkeHHBbIM cuHTe3 AT®. OT 4Yero 3aBUCHT JajbHEHIIAs
cynp0a npoayktoB raukonn3a? Urto takoe Opoxkenue? CylecTBYIOT JId B MPUPOJIE
KJIETKH, SHEPTeTUKAa KOTOPhIX OCHOBaHA TOJBKO Ha TJIMKOJIU3e (OpoxKeHUn)?

6. Jpixanue: ki KpeOGca m apixarenbHas 11eMb. MeXaHU3MbI COMPSKESHUS
nepeHoca Bojiopojia u cuare3a AT® B mutoxoHapusx (mo Murtueny).

7. Uto BBIpaXalOT TEPMUHBL: (HOTOPOCHOPUIUPOBAHNE U OKHUCIUTEIHLHOE
bochopunupoanue? (Ilouemy "dochopunuporanue", mouemy "doro-", moyemy
"okucnutenpHoe"?). UTo 00IIero u pa3MvHoOro B 3TUX ABYX Mporieccax? I'ne oHu
MIPOUCXOIAT?

8. CpaBHUTH YJIBTPACTPYKTYPY XJOPOIJIACTOB M MHUTOXOHApuil. Yem
OOBSICHUTB O0OIIIME YepThl MEeMOpPaHHON OpraHu3alluy 3TUX OPTaHOUI0B?

9. Kak opranm3oBaHbl CHUCTEMBI COTPSDKEHUS MEPEeHOca BOJOPOaA U CHHTE3a
AT® y npokapuoT (Ha MpuUMepe CUHE-3eJIEHbIX BOJAOPOCEl 1 a’dpOOHBIX OaKTepuid).

HpI/IMeHI/IMa JIM K HUM XCMHUOCMOTHUYICCKAA TCOPUA Muruena?
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10. Tloyemy muacTuapl M MHUTOXOHJPHUHM HA3BIBAIOT MOJyaBTOHOMHBIMU
opraHousiamu? Kak umer ux HOBOOOpa3oBaHHME M CIEHMANIM3AIMS B Pa3IMYHBIX
KJIeTKax?

11. Kakue runore3sl OOBACHSIIOT MPOUCXOXKIECHUE TOJTYyaBTOHOMHBIX
OpPraHOHJIOB B ABOJIFOLIUHU KIIETOK?

JlononnumenvHvie 6onpocwl

12. MoryT /1 UCIHOJIb30BAaThCA B KAUECTBE aKKyMYJSTOPOB U MEPEHOCUYUKOB
sHepruu aApyrue, kpome ATD, Monekymnsl?

13. Kako#i Tun MetabosiM3Ma: MIaCTHUYECKUN WM SHEPreTHUECKUI OTPaKaloT
peakiuu (HOTOCUHTE3a B XJI0poIuiacTax?

14, C yyeTroM XeMHOCMOTHYECKOM Teopur MwuTdena, MokasaTh, B KakHe
(GopMbI MOCEIOBATENBHO MEPEXOJUT 3HEPTUS OT COJHIIA 10 MOJIEKYJIbI TJHOKO3bI B
peakiusix (oToOCUHTE3A.

15. K kakoMy Tumy meTaboju3Ma: MIACTUYECKOMY WM IHEPreTUYECKOMY -
OTHECTH PEaKLIUU PACLIEIUIEHNs OHMOMOJIMMEPOB B JIM30COMax?

16. CpaBHHUTE TTUKOJIM3 U JBIXaHHUE MO MPOJYKTUBHOCTH 3allacaHus YHEPTHUH.
[Touemy, HECMOTpPSL Ha SIBHBIM DHEPIrETUUYECKUN IMPOUTPHILI, B IPUPOJE CYLIECTBYIOT
KJIETKH-OPTaHU3MBbI C TNIMKOJIUTUYECKUM 3HEPTrOOOMEHOM?

17. Yem oOyCIOBIIEHBI MJIUTEIBHBIE MBIIICYHbIE OOJM TOCIIE WHTEHCHUBHOU
busndeckoit Harpy3ku? [logemy 3Tu 601U Mano GECIIOKOST TPEHUPOBAHHBIX JIOCH?

18. Kakue KJIETKM Y MHOTOKJIETOYHBIX JKUBOTHBIX MOTPEOIISIOT OO0JIbIlIE BCETO
sHeprumn? Kak 3To BBIpaKEHO B UX YIbTPACTPYKType?

19. Knetku Kakux OpraHu3MoB o00Jagal0T Haubojee MOJHBIM HabopoM

sHeproodecreurnBaromux Mexann3MoB? HazoBure 3T MEXaHU3MBI.
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KosnokBuym Ne 4. Tema: "OnopHo-aBuratejibHbId M MOBEPXHOCTHBI
annapartbl KJieTku'"
OcHosHvle 6onpocul

1. JlaTb CpaBHUTENbHYIO XapaKTEPUCTUKY MOJEKYJISIPHO-CTPYKTYPHOM
OpraHu3ally MTPOMEKYTOUHBIX (PUIIAMEHTOB, MUKPO(PHUIAMEHTOB U MUKPOTPYOOUEK.
Ha3BaTh OCHOBHBIE O€JIKM U MapaMeTPhl UX arperauu.

2. J1ns1 KakuX ITUTOCKEJIETHBIX CTPYKTYP XapaKTepPHBI IIPOIIECCH CAaMOCOOPKHU U
pazbopku: UTo U3BECTHO 00 ATUX MEXaHU3MaXx?

3. MukpodumiiaMeHThl KaK CKEJIETHBIC U JIBUTATEIbHbIE CTPYKTYphI. [Ipu Kakux
YCJIOBUSIX BO3HHMKAET CIIOCOOHOCTh MUKPO(DHUIAMEHTOB K JBUIaTE€IbHOW PEaKIUu?
OOBsICHUTE MEXAaHO-XUMHYECKHE OCHOBBI MBIIIICYHOTO JIBUKEHUSI.

4. JlaTb CpaBHUTEIBHYIO XapaKTEPUCTUKY OpPTaHU3AIMH AKTO-MHO3UHOBBIX
KOMIUIEKCOB B HeMbIIeYHbIX ((pubpodiact, ameba) W CcHeHUATM3UPOBAHHBIX
MBIIIIEYHBIX KJIeTKaxX (MOMEepeYHONoI0caToe MbIIeuHoe BoJIOKHO). [lokazath
UMMYHOIIUTOXUMUYECKYIO JIOKAIH3alMi0 alb(a-aKkTUHWHA, aKTHHA W MHUO3WHA B
ATUX CTPYKTYypax.

5. MukpotpyOoUKr Kak CKEJIETHbIC M JBUTATENbHbIE CTPYKTyphl. [lpuBectu
MIPUMEPHI UCIIOJIB30BAHUSI MUKPOTPYOOUEK B KaU€CTBE IIUTOCKEIIETA.

6. [loka3aTh cTpoeHHE PECHUYKH U OOBSICHUTh MEXAaHO-XUMHUYECKHE OCHOBBI
PECHUYHOTO JIBU>KCHUSI.

7. YUto siBAsieTCs IIEHTpaMu OpraHu3allui MUKpPOTpyOodek B kieTke? I'e oHu
JIOKAIU3yrTCA?

8. CtpoeHue UEHTpHOJEH, UX B3aUMOPACIOJIOKEHHWE B KIETOYHOM LIEHTpE.
MexaHu3M BOCITPOU3BEICHUS LIEHTPUOJIEH.

9. KakoBa posib mEeHTpUONEH M KaKk OOBICHUTh MX OTCYTCTBHE B KIJIETKaX

BBICILINX PACTEHUN?
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JlononnumenvHvie 6onpocwl

10. TIpoBecTr aHANOTUI0 B MEXaHO-XMMUYECKOW OpraHU3alMKU U MPUHIUIAX
pabOThI AKTHH-MHUO3WHOBBIX U TyOYIHH-TMHEHHOBBIX IBUTATEIHLHBIX CHCTEM.

11. Kakue onopHble M JIBUTATEIbHBIE CTPYKTYpPbl UMEIOTCS Yy PACTUTEIBHBIX
kieTok? Kak oHM pa3BUTHI 110 CPABHEHUIO C KUBOTHBIMH KJIICTKAMU?

12. Kak opraHu3oBaH JBUTATENbHBIA ammapaT Oaktepuii? KakoBbel
MPUHIIMITHATBHBIE OTJIMYUS OaKTEpUaIBLHOTO JKTYTHKAa OT PECHUYKH JYKaPUOTHOU
KJIETKU?

OcHosHble 80npocul

1. Ha3BaTh cocTaBHbIE YaCTH MOBEPXHOCTHOTO ammapara KIETKH, OMPeIeInTh
X QyHKIUU.

2. XVWMHUYECKHM COCTaB W OpraHu3alus IUIa3MaTHYeCKONM MeMOpaHBbI.
[TpuBecTn nOKa3aTENbCTBA B MOJIB3Y KHIKOCTHO-MO3aUYHON MO/IEIIH.

3. T IMKOKamuKC: XUMHUYECKHUH COCTaB, CTEICHb pAa3BUTHS, CBOMCTBA H
GyHKIMA B CHEIUAIM3UPOBAHHBIX KieTkax. HamMeMmOpaHHBIE CTPYKTYphI KIETOK
pacTeHuii, rpudboB, OaKTEepuUil.

4. KopTtukanabHbli (CyOMeMOpaHHBIN) IMTOCKENET: €ro 3JIEMEHTHI, CBS3b C
iasMaieMMoil. MexaHu3Mbl W 3HAauYeHHE JIATEPaJbHOTO TMEpeMeIIeHUs OEIKOB
1a3MajJeMMBI.

5. OOHOBIIEHUE U POCT IIa3MaTH4eckoil MemOpanbl. Kakue cyOMeMOpaHHbIC U
[IUTOIJIa3MaTHYECKUE CTPYKTYpPHI 3aJeCcTBOBaHBI B 93TuUX mporeccax? Kaxk
OIICHUBATh CKOPOCTHh OOHOBIICHUS U POCTA TJIa3MaJIEMMBbI?

6. Oxapakrtepu3oBaTh (OPMBI TPAHCMEMOPAHHOIO TPAHCIOPTA BEILIECTB:
muddy3uro, TacCUBHBIM HW aKTUBHBIA TpaHcrmopTr. C  KakMMH  3JIEMEHTaMHU
T1a3MajeMMBbI CBSI3aHbI ATU (POPMBI TpaHCTIOPTA?

7. OT4ero BO3HHMKACT KOHIICHTPAIMOHHBIA TPAgUEHT HOHOB W KaK OH

UCITOJIb3YETCSI KIETKOM?
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8. Uto Takoe MUKPOBOPCUHKU? Y KaKUX KJIETOK OHHM Pa3BUTHI, KaK YCTPOEHBI U
Kak paboTaror?

9. OxapakrepuszoBatb (OpPMBI W MEXaHU3MBl TPAHCIIOPTA BEIIECTB B
MeMOpaHHOU ymakoBke. IIpuBecT TpHUMEpPHl HCHONB30BAHUS DJHJOIUTO3a U
HK30IIMTO3a B )KU3HEACITSIPHOCTA TKAHEBBIX KJIETOK U OJTHOKJIETOYHBIX OPTaHU3MOB.

10. Yto Takoe kieTouyHbie perentopbl? KakoBa ux jJokanu3anus U XuMu4ecKas
npupoa’?

11. OObsicHuth JBa cnoco0a HWHUIMAIMKA BHYTPUKJIETOUYHOIO CHUTHAJA:
aJICHWIATIUKIA3HBI ¥ HOHO(OpHBIM. CpaBHUTh WX Ha MPUMEpPE PEIEHTOPOB
NENTUIHBIX ~ TOPMOHOB  (TJIOKaroHa W MHCYJMHA) ©W  HeHpomeauaTopa
(areTHIIXOJIMHA).

12. TlepeuucnuTh W TMOKa3aTh JOKAIU3AIUIO TOCTOSHHBIX MEXKIECTOUHBIX
KOHTAKTOB B  KHIIEYHOM DJHUTEIHH. B d9eM O0COOCHHOCTh XHMHYECKHUX
(TpaHCIIOPTHBIX ) KOHTAKTOB | TJIe OHU BCTPEYAIOTCA?

LlononnumenvHvie 6onpocwl

13. Yto Takoe MMMYyHHAsI peakius ¥ TOJCPAHTHOCTh Ha KJICTOYHOM ypOBHE?
KakoBo 3HaueHuWe OSTUX peakuuil g TOJJIEPKaHUS  KIETOYHO-TKAHEBOTO
romeocrasza?

14, TlokazaTh  CTPYKTYpHO-(YHKIIMOHAIHHOE  €AMHCTBO  DJIEMEHTOB
MOBEPXHOCTHOTO anmapara ¥ IUTOCKeJIeTa B peakiuu anare3ud (Quopodiacta Ha
cyOctpare.

15. Tlocne nme3arperaliuu W TMEepeMENIMBAHUS B MUTATEIHLHON Cpele KIIETKU
MOYKH COOMPAIOTCS B arperaTsl MO0 TKAaHEBOMY IMPHU3HAKY, KICTKH OT OPAH)KEBBIX U
CephlIXx TIyOOK - MO BHIOBOMY (arperupyroT KIETKH OJHOTo ImBeTa). Kak 3To

O0OBSICHUTH CBOMCTBAMHU KJICTOUHOM ITOBEPXHOCTH?
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KomsoxkBuym Ne 5. Tema: "Penpoaykuust u nudgepeHunpoBKa KJIeToK"
OcHognble 6onpocyl

1. Yro Takoe MUTOTHYECKHI (KJIETOUHBIM) [HMKI? OxapakTepu3oBaTh
MOCJIEIOBATEIBLHOCTh, BPEMSI U KIIOYEBbIE COOBITHS MEPUOJOB MHUTOTUYECKOIO
LUKJIA.

2. YTo Takoe XpOMOCOMHBIHN IMKJ, B YEM CYIIIHOCTb KOHUEMINU CTPYKTYPHOU
HEMPEPBIBHOCTU XPOMOCOM B JKU3HU KIIETKHU?

3. Korma u xak BO3HWKaeT NUIUIOWIHBIA Habop xpomocom? Kak MeHsercs
Habop xpomocoMm u Macca JIHK B kieTke mo nepuojiaMm MUTOTHYECKOTO ITUKJIIa?

4. PackppIThb CYIIHOCTb OCHOBHBIX 3aKOHOMepHocTell pemmmkanuu JHK:
MOJIYyKOHCEPBATUBHOCTh, PEIUIMKOHHASI OpraHu3anus, aCHHXpoHHOCTh. Korna u mns
Yero MpOUCXOIUT penapaTuBHbii cunTe3 JJHK?

5. Muro3: ero ¢asbl, NOBEIEHUE XPOMOCOM.

6. Kak ¢opmupyercst u paboraeT MutoTHdeckoe BepeTreHo? KakoBbl MexaHO-
XUMHUYECKUE OCHOBBI MHUTOTHYECKUX TMporeccoB? CpaBHHMBI JIM OHH C JPYTUMH
JIBUTATEIIbHBIMU PEAKIIUSIMU KIICTKHU?

7. Ha3Batb M OOBACHUTH OCOOCHHOCTH TEYECHHS MHUTO3a Y JKUBOTHBIX H
PACTUTENBHBIX KJIETOK (CTPOEHHE MUTOTUYECKOTO amnmapaTa, MEXaHHU3M I[IUTOKMHE3A).

8. Urto olmiero u B 4eM OCOOSHHOCTH Pa3IMUHBIX (HOPM DHAOPETPOAYKIIUHU:
COMATUYECKOW MOJMIUIOWINHA U MoJuTeHnn? Kakue OTKIIOHEHUS OT HOPMaJbHOIO
MUTO3a MPUBOAAT K HdHAopenpoaykuuu? IlpuBectn mnpumepsl MPOSIBICHUS
COMATUYECKOW TOJUIUIOWIMA ¢ TIOJIMTEHUHW B TKAHAX PACTCHHU, KUBOTHBIX,
YeJI0BeKa.

9. O0BSICHUTEL OMOJIOTUYECKUN CMBICI U Ha3HAYEHHE MUTOTHYECKOI'O JIEICHUS
KJIETOK B KH3HU OJIHOKJIETOUYHBIX M1 MHOTOKJIETOUHBIX OpraHu3mMoB. Mcnonas3yercs i
MUTO3 ISl PA3MHOKEHHUSI OPTaHU3MOB?

10. B uem npunnunuansHeie ocooeHHocTH Mero3a? [louemy meito3 u monoBoi

nponecc, a HC MUTO3 CTAJIM OCHOBHBIM CITOCOOOM PAa3MHOKCHUA OpFaHI/IBMOB?
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11. Kakuwe XapakTepUCTUKH XPOMOCOMHOrO Habopa HCHOIB3YIOTCS MpU
OMKMCAHUH BUA0BOTO Kapuotuna? ['ie ucroyib3yercst KapuoTUIIUYECKUM aHann3?

12. Yro Ttakoe nuddepeHIpoBKa KIETOK, OCHOBHbIE HaMpaBiIeHUsS KIECTOYHOU
nudepeHIupoBKH.

13. CTBOJIOBBIC KJIETKH M MIX TTOTSHITUH TI0 HaIpaBieHUsIM TuhHepeHITUPOBKH.

14. UHayKTOpHI M MEXaHU3MBI KJIETOYHOU TUDPEpEHIIMPOBKH.

JlononnumenvHvie 6onpocwl

15. Kyna pneBaercs Matepuan sJI€pHONM OOOJOYKHM U SAPHIIIKA MpHU
MCYE3HOBEHUHU ITUX CTPYKTYP B npodaze MuTo3a?

16. KakoB OMOJOTHYECKHIA CMBICIT KOMITAKTU3AIMA XPOMATHHA B XPOMOCOMBI
Ha BpeMs muto3a? [louemy 3TOT nmporecc OTCYyTCTBYET y NPOKAPUOT?

17. Yem paznuyaroTcss M B KaKUX CIydasxX HCIOJB3YIOTCS TEPMHUHBI
"xpomocoma" u "xpomarmpa"? Ckonpko wMonekyn JIHK Bxomgur B cocras
XPOMOCOMBI, XpOMATH/IbI?

18. Yem oOycCIIOBIIEH MOMEPEUYHBINH PUCYHOK OOBIYHBIX MeTa(a3zHbIX XPOMOCOM
(6eHAMHT) U TUCKOBBIA PUCYHOK MOJUTEHHBIX XpoMocoM? O uHAKOBA WU pa3JinuHa
MPUPOJIa 3TOM MONEPEYHON UCUEPUEHHOCTH?

19. Kakoil u3 HCMIONB3YEMBIX AaHTPOTOJOTU3MOB 00JIee TMOAXOTUT JIS
0003HaYEHUsI JBYX MOCTMUTOTHYECKUX KIIETOK: JIOYEPHUE, CECTPUHCKHUE WIH CIIe
KaKOH-HUOYIb?

20. MuTOoTHYECKHU eNAIIasiCsl KIETKA )KMBOTHBIX TKaHEH OOBIYHO OKPYTJISIETCS
(B smuTenusix, B KyJnbType Ha ctekie). C gyem ato cBsizano? [louemy aToro He ObIBaeT
y PaCTUTEIbHBIX KIETOK?

21. Kakyio pojib UTparOT IEHTPUOJIM B MUTOTHYECKOM BepeTeHe? Y Kakux
OpraHW3MOB LEHTPUOJIM OTCYTCTBYIOT, W TMOYEMY Yy HHX MHUTO3 IPOTEKAET

0J1aronoTyqyHo?
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22. Kakue HMTOJOTUYECKUE METOJIbl TMO3BOJSIOT OLIEHUTh B KJIETOYHOM
MOMYJISIIAN TOTI0 KIETOK, HAXOSAIIUXCS B CHHTETUYECKOM MEPUO0JI€ MUTOTHUYECKOTO
nuKna?

23. Tlokazatrh pa3HooOpazue (opM MUTO3a: pa3IMYHbIE BapUAHTBHI OPTO- U
IJIEBPOMUTO3A - Yy MPEICTaBUTEIEH MPOCTEUIINX, BOJIOPOCed, TpuOoB. MOXHO JH

STH BapUAHTHI BLICTPOUTH B "IBOJIIOLIMOHHOE JPEBO' MHUTO3a?

TecTupoBaHHE 10 MPOMJIEHHBIM T€MAM IIPOBOAUTCA Ha 6YMa)KHI>IX OJaHKax

HJIN B KOMIIBIOTCPHOM KJIaCCC.

IIpumep TecTOBOrO 3a1aHUA

Tema: «lleHTpajbHas 10rMa MoJIEeKVJIAPHONU O0MoJiorun. CTPYKTYpa U

GYHKIMHU KJIETOYHOI0 SIPA»

Br10epure 0J1MH IpaBUJILHBINA OTBET:

1. YuactHukoM kakoro mnporecca ssisiercs JJHK:
a) TOJIBKO PETTUKAIINH;
0) perIMKaIuy U TPaHCIISAIINHN,
B) TPAHCJISLIUM U TPAHCKPUIILINH;
I') TOJBKO TPAHCKPUIILIUY;
1) TPAHCKPUIIIINK U PETUTUKAIINH;
€) TOJbKO TPAHCISLHUU.
2. Ha xaxom yposue kommaktuzanuu JJHK Bo3mokHa TpaHCKpUTITINS:
a) XpOMOCOMHOM;
0) HYKJIEOCOMHOM,;

B) Ha HekoMmmakTuzoBaHHoil J[HK;
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I') XPOMOMEPHOM,;

1) HYKJIEOMEPHOM.

[Iponecc TpaHCAAUNUNA IPOUCXOAMT:

a) B s/Ipe HA HUTSAX XPOMATHHA;

0) B IUTOIIa3M€ Ha pubocomax;

B) Ha IUIa3MajeMMe B perenTopax;

') B XpOMOCOMAaxX IpH JCICHUH KICTKH.
Kakas MosekyJia 3aHMMaeTCsl HEMOCPEACTBEHHBIM NIEPEBOJIOM SI3bIKA
HYKJICOTUJOB B A3bIK AMHUHOKHUCIIOT:

a) JIHK;

0) T-PHK;

B) 0€JI0K;

r) p-PHK;

1) u-PHK.

MonekysIpHON OCHOBOW I'€HOTHUIIA ABJISETCS:
a) IHK;

0) Oenoxk;

B) PHK;

I') TIFOKO30aMUHOTJIMKAHBI.

BBI6GDI/IT6 BCC IMPAaBUJILHBIC OTBCTEIL.

Brinenure komnonentsl Hykiaeotuaa JJHK:
a) e30Kcupudo3a:

0) rII0K03a;

B) I'YaHO3MH,;

r) pochopHas kucnoTa;

1) pubo3a;

€) TJIIoTamar;

’K) a30TUCTOE OCHOBAHHUE.
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7. OTMeTbTe MPaBUWILHO CHOPMHUPOBAHHBIE KOMIUIEMEHTAPHBIE TTAPbl HYKICOTUIOB

JIHK:

a) LI-T;
0) V-A;
B) A-T;
r) A-T;
n) Y-

8. Kaxme KkoMImoHEHTHI 0053aTeTbHO HEOOXOIUMBI JIJIsl TPAHCKPHIIIIAN:

a) pubocoma;

6) 1HK;

B) IHK-nnonumepa3sa;

I') [JII0K034;

1) PHK-nonumepasa;

¢) puOOHYKIICOTH/IBI;

) 1€30KCUPUOOHYKICOTU/IBI.

YcTaHOBUTE COOTBETCTBUE:

9. VYcraHoBuTe COOTBETCTBUE Mk Ay ypoBHEeM KommakTuzamnuu JJHK u

COOTBETCTBYIOIIMMU OCJIKAMM:

Yposenb kommnaktuzanuu JJHK

benok, ydyacTByromuii B OpraHu3anuu

AaHHOI'O YPOBHA KOMITAKTU3alluH

1. XxpoMOHEMHBIN

a) ructoH H1

2. HyKJIEOCOMHBIIN

0) ructon H3

3. HyKJICOMEpPHBIN

B) MAaTPUKCHHBI

r) ructon H4

10.YcTranoBuTE COOTBETCTBUE MCXKAY TUIIOM HYKHGHHOBOﬁ KHCJIOTBI U €€

XapaKTEPUCTUKOM:

TuIl HyKJIEMHOBOM KHUCIIOTHI:

XapakTepuCTUKA HYKJIEMHOBOW KHUCIIOTHI:




JAJIBHEBOCTOUYHBIM®E/EPAJIbHBI YHUBEPCUTET

PaGouasi nporpamMma y4eOHoii qucumnianabl «LHuronorns»

Paspa6ora:
IIpo¢. Arncumos A.IL.

WneHtuprKaoHHBIA HOMEp: KoHTponbHbIH 5K3eMILIAp HaXoauTcs Ha Kadeape

PIIVA. ...... (98)-06.03.01-51.5.5.4-2017 KJIeTOYHOM Ononoruu u reHeruku [HIEH Jlucr 64 u3 64

1. JHK

a) KaK ITpaBHJIO OJHOLICIIOYCHYHAA

2. PHK

0) B cocTaBe HYKIEOTHJOB BCTPEUAIOTCS

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

B) B COCTaB HYKJICOTHJAa BXOJIUT prb03a

I') KaK MpaBuJjIo JBYIENOYEYHAs

1) BCTpEYaeTcs TOJIBKO y OaKTepuil




