MHHUCTEPCTBO OBPA30BAHUA Y HAYKHU POCCUMCKOM ®EJIEPALINNA
DenepaibHOE rocy1apCTBEHHOE aBTOHOMHOE 00pa30BaTellbHOE YUPEK/ICHUE
BBICLLIET0 00pa30BaHuUs
«/la;mbHeBOCTOUHBIH (herepaibHbIH yHUBEPCHTET»

(ABDY)

HIKOJIA ECTECTBEHHBIX HAYK

«COl'TIACOBAHO» «YTBEPXIAIO»

Pykosoaurens Ol «bronormsy» Zaseyromi Kadenpoit
KIIETOYHO# Guonomn H FeHETHKH

1% lanbnuesa FO.A. ;// ) " _ AnucnmoB AT

(momrmes] (D.H.O. pyk. OIT) (no/m‘iﬂcs) _NPHO. 3as. Kadp.)
« /j w AT 70//r « /f;( » [’,/ 2077

PABOYAS [TPOI'PAMMA YYEBHOM JIMCLIAILIMHBI

«IUTOJIOI USD»

Hanpagaenne noaroroku — 06.03.01 «Brosorns
Tpodune «MonekynsapHO-KIeTo4HbIE CHCTEMbI M GHOTEXHOIOTHH
Mopma NOArOTOBKH 04HAast

Kype 2, cemectp 3

JIeKLMH — 36 yac.

MpaKTHYECKHE (CEMMHAPCKHE) 3aHATHS — HET

J1abopatopHble paboThl - 36 yac.

B TOM 4Mcie ¢ ucnonbszoBaniem MAQO — nek. 6 / nab. 18 yac.
B TOM YMCJIE B 3JIeKTPOHHOM (hopMe - Her.

BCETO YacoB ay/IMTOPHO# Harpy3ku — 72 uac.

B TOM 4McJie ¢ ucnoab3oBanueM MAQO — 24 yac.

B TOM 4HCJIE KOHTPOJIMpy€eMas caMocTosTe/IbHas pabora - HeT.
B TOM YHCJIE B 9/IEKTPOHHOH hopme - Her.

camocTosTeneHad padbora — 36 uac.

B TOM YMCJ/IE Ha [IOArOTOBKY K 3K3aMeHy — 27 4ac.

KypcoBasi paboTa / KypcoBO# MPOEKT - HET

5K3aMeH — 3 ceMecTp

3a4eT — HeT

Pabouas mporpamMma cocrarneHa B coorBeTcTBMHM C TpeGoBaHMsMH OGpasOBATENIBHOIO CTaHJApTa BBICILErO
obpasosanus [IBOY, yreepikaenHoro npukasom pextopa JIBOY ot 07.07.2015 No 12-13-1282.

Pabouas nporpamma obcyxieHa Ha 3aceannn Kadeapsl kietounoit 6uonornu 1 reseruku LLIEH

npotokon Ne 1 ot 12.09.2017 .

3asesytonmi Kacbeapoi — npod. A.T1. AHMcHMOB.
Cocrarurens: rpod. A.IT. AHHCHMOB.
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OobopoTrHast cropoHa TUTYJIbHOTO Jucra PITY /]

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

3aBenyrontwii kKadeapoi

(moamucse) (M.0. ®amumnms)

I1. PaGouasi mporpaMma mnepecMoTpeHa Ha 3acefaHnnu Kadeapol:
IIporokoi 0T « » 20 r. Ne

3aBenyrontuii kKadeapoi

(oamcp) (N.0. ®amwmus)
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AHHOTaNMs K padoyeii mporpaMMe JUCUMILIMHBI
«uTosiorus»

PabGouass mnporpamma yueOHO#l nucuuruuabl «LluTomorus» cocraBieHa B
COOTBETCTBUM C TPEOOBAaHUSMHU O0Opa30BATENBHOIO CTaHIApTa BBICLIETO OOpa30BaHUsI
JIB®Y no nanpasnenuto «buonorus». luciumivya npeaHasHadyeHa CTyIeHTaM 2-TO
Kypca Bcex mpoduiieli u peannsyercs B pamkax ydeOHoro mukia bl.b — 6Ga3oBas

qacCTb.

OO0mast TPyI0EMKOCTh OCBOCHHUS JUCITUTUIMHBI COCTABISIET 3 3a4ETHBIC SAMHUITBI
(108 yacoB). Y4eOHBIM IJIAHOM TPEAYCMOTPEHBI JieKIuH (36 4acoB) U JIaOOpaTOpHBIC
paboTsI (36 yacoB), camocTosTeNbHAs paboTa (36 yacoB, B TOM YHKCIIE Ha MOATOTOBKY

K 9K3aMeHy 27 JacoB).

[utonmorust  sBisieTcs  ¢GyHAAMEHTAIbHOW  OHMOJIOTMYECKONH  JTUCIMILUIMHOM.
[TockosibKy KJIETKAa TMPEACTaBISIET COO0OM DJIEMEHTApHYI0 JKUBYIO CHUCTEMY,

(baKTI/III€CKI/I UTOJIOTHA U3ydacT 0a30BEIC IMPUHOUIIBI OpraHn3al ) KU3HU.

N3ydyenne mmTojormM  cBsizaHo ¢ aApyrumu  aucimmimHamu - OC.
[IpenmecTByromuye AUCHUIUIMHBL 00Ias OMOJIOrUs, 300JI0THsI, OOTaHHKa (pa3lIesbl
10 OJHOKJICTOYHBIM OpraHu3MaM), aHaTOMHUsS uYelloBeKka. IlapamienpHble W
MOCJICYIONINE JUCIUIUIMHBI, YCBOEHHE KOTOPBIX OIMUPACTCS Ha IMTOJOTHUIO:
OMOXUMUS U MOJIEKYJISIpHAs OMOJIOTHS, TEHETUKA U CeNIeKIUs, (PU3HOJIOTHS YesIoBeKa

H ) KUBOTHBIX, UMMYHOJIOT WA, Oouosorus Pa3MHOXKCHHA U pa3BUTHUA, 6I/IO(I)I/IBI/IKa " ap.

He.]'ll) 0CBOCHUA UCIHMUIIIMHBI ((LII/ITOJ'IOFI/ISI» - O3HaKOMHTb CTyACHTa C

OCHOBHBIMHU 3aKOHOMEPHOCTSIMU CTPOCHUS, (HYHKIIMOHUPOBAHUS U PA3BUTHSI KJIETOK.

3agaum:
- O3HaKOMWUTh  CTYJEHTOB C  OCHOBHBIMH  4YepTaMU  CTpPOCHHUS U

KU3HCACATCIIbHOCTH KIICTKH KaK BHCMGHTapHOﬁ YKUBOU CHCTCMBbI,


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

JAJIbHEBOCTOUYHBIM®EEPAJIbHBI YHUBEPCUTET

PaGouasi nporpamMma y4eOHoii qucumnianabl «LHuronorns»

: Paspa6ora:
IIpo¢. Arncumos A.IL.

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

KoHTpobHBIIT 9K3eMIUTIp HAXOMUTCS Ha Kadeape
KJIETO4HOM Ouonoruu u reneruku [IIEH

- U3YUUTHb OPraHHU3alIWIO0O W IIPUHIIUIIBI (bYHKHI/IOHI/IpOBaHI/ISI KIICTOYHOI'O Aapa,

METa00JIMIECKOTO U OQHCPICTUYCCKOI'O aIaparTos, OHOpHO-,ZIBI/IFaTeHBHOﬁ 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 PasApPaXKUMOCTH, IIATOJOTHHN 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)OpMHpOBaHPIﬂ KOMIECTCHIIMH

KOMIeTeHIINH
0a30Bble MPUHINIIBI KIICTOYHOH U TKAHEBON OpraHU3aluH
OIIK-5 3HaeT OHMOJIOTMUECKUX 00BEKTOB, ouoduznueckue 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 . .
NPUMEHSTh 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
npejcTaBieHuss 00  OCHOBHBIX | Ymeer 3aKOHOMEPHOCTSIX M COBPEMEHHBIX  JOCTIDKEHHUSX
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 06TJCKTOB, MCTOMbI IMOJIYYCHUA
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CIIOCOOHOCTH HCIOJIb30BaTh
0a3oBbIe NpeACTaBICHHS 0
3aKOHOMEPHOCTSX

BOCIIPOU3BEACHHUS u
HHINBUAYATHLHOTO pa3BUTHS
OMOJIOTHYECKUX 00BEKTOB,

METOJIbI TIOJMYYCHUS M PabOTHI ¢
3MOPUOHATLHBIMU O0BEKTaAMH

1 paboTHI ¢ YMOPHOHATBHBIMUA 00BEKTaAMH

YmMmeer

HCII0JIb30BaTh 0a3oBbIC pEACTABICHHUA (0)
3aKOHOMCPHOCTAX BOCIIPOU3BCACHUA U UHAUBUAYAJILHOTO
pa3BUTUA OHOJIOTHYECKUX 06TJCKT0B, METObI IMOJYYCHUA

1 paboThI ¢ IMOPHOHAIEHBIMHA 00BEKTAMHU

CIIOCOOHOCTBIO UCIIOJIB30BATh 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 ISt BBIMOJTHCHHS HaYYHO-
u BAaTCIIbCKUX II BbIX u TOPHBIX
0o0opyOBaHUE Il BBIOJIHCHUS CCIIENIOBATEIRC one naboparop
HAYYHO-UCCIIEIOBATEIBCKUX 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 BBIINIEYKA3aHHBIX KOMIIETEHIIMA B paMKaX JUCHUTLTAHBI

((LII/ITOJIOFI/IH» MNPUMCHAIOTCA CICAYIOMHME METOAbI aKTHUBHOIO/ HHTEPAKTUBHOI'0

00y4eHuUs:

JIex1InoHHbBIE 3aHATHUS:

1. JIexuusi-BU3yain3anus,

2. Jlexuug-oecena;

3. Jlexuust npecc-KoHpepeHus.

JlabopaTopHblie pabOThl U KOJUIOKBUYMBI:

1. KoniaokBHyM-IUCTIYT;

2. KonnokBuym-npecc-KoH(pepeHIusl.
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|. CTPYKTYPA U COJAEP)KAHUE TEOPETUUYECKOHN 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 N3YUYCHUA 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 CeHCOpHO-pPEaKTUBHAS CAMOPETYJIUPYIOIIAsICSl CUCTEMA.
Knerka kak ymopsjgodeHHas CTPyKTypupoBaHHas cucrtema. Ilpo- wu

AYKApPUOTHBIE KIICTKHU.

Tema 3. I'eHeTHuecKuii anMapaT KJIETKHA U OPraHU3alus TPAHCKPUIIIIAA

(k1eTouHOE AAPO) (4 U)

OOmmast xapakTepUCTHKAa TE€HETUYECKOIro ammapara MOpo- M SYKapUOTHBIX
kieTok. Pazmep renoma. OOuiee cTpoeHne U PyHKIMSI KIETOUYHOTO sijipa.

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

XpOMOCOMHBII HAOOP, KAPUOM 1 KapPUOTHII.

TpaHCKpUNIIMOHHAsA AaKTUBHOCTh XpOMAaTHWHa, CMHTE3 W mporeccuHr MPHK.
Cmnaticunr. Mopdonorudeckoe Boipakenne cuateza MPHK.

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

SAnepHas 0607109Ka, MATPUKC U SIEPHO-IIUTOIIIA3MATHYECKUE OTHOIICHHS.


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

JAJIbHEBOCTOUYHBIM®EEPAJIbHBI YHUBEPCUTET

PaGouasi nporpamMma y4eOHoii qucumnianabl «LHuronorns»

: Paspaborai: W nenTudrKanoHHbIi HOMep: KOHTpOIIBbHBII IK3EMILISIP HAXOAUTCS Ha Kadenpe
IIpo¢. Arncumos A.IL. PIIVA. ...... (98)-06.03.01-51.5.5.4-2017 KieTouHoi 6uonoruu u reseruxu LHIEH

Tema 4. Oprannzanms IJIACTHYECKOr0 MeTad0JM3Ma B IUTOILIA3Me

(BakyoJisipHasi cucTemMa KJeTKkH) (4 1)

OO6mrast xapaKTepUCTHUKA CHCTEMBI TUTACTUYECKOTO MEeTa00IM3Ma.

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

I'mankuit  (arpaHynsipHBIN)  SHIOIJIA3MATHYECKUM  PETUKYJIYM H €0
MIPOU3BOJIHbIE. BHOCUHTESBI, 1ETOKCUKAIUS, KOHIIEHTPUPOBAHUE BEILIECTB.

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

JIn3ocombl u BHYTPHUKIICTOYHOC ITNIIICBAPCHUC.

Tema 5. Opranuszanusi JHepreTUYECKOro MeTadoIM3mMa

(MHUTOXOHJAPHUM H TUIACTH/BI) (2 4)

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

Ctpyktypa ¥  (QyHKIIMM  MUTOXOHApUI, MexaHu3M cuHTe3a ATO.
[InazManiemMa nNpoKapuor.

CrpykTypa u hyHKuu miactuj, cuate3 ATO.

[ToryaBTOHOMHOCTh IIJIACTUJ, W MHTOXOHJIIPUH, THUIIOTE3a CUMOHOTEeHe3a

AYKAPUOTHBIX KIIETOK.

Tema 6. OnopHo-aBUraTebHas cucremMa (LMTockeser) (4 4)
CocraB u 00111ast XapaKTepUCTHUKA OMTOPHO-/IBUTATEILHON CUCTEMBI.
[TpomexxyTouHbie (hUITaMEHTHI.
MukpodunamMeHTbl.  AKTUH-MHO3WHOBBIA  KoMIuiekc.  KopTukanbHbie

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

XKryTtuku 6aKTepHii.

Tema 7. [loBepXHOCTHBIN annapaT KIeTKH

(m1a3marudeckasi MeMOpaHa, niazmajaemMma) (4 4)

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

baprepHO-TpancnopTHas byHKIHS. [TaccuBHBIN 151 AKTUBHBIN
TpaHCMEMOpAaHHBIA  TpaHCHOpPT. MeMOpaHHBIA  MOTEHIMAaN, €ro 3Ha4YeHHE.
Be3ukyspHbIA TPAHCIIOPT.

PenentopHo-curnaneHass QyHkuus. CoctaB M MEXaHM3MBbl  JEHCTBUS
MeMOpaHHBIX pPELenTopoB. Penentopbl TOPMOHOB M MeAMAaTOpoB. Penenuus B
peaKkuAX pacro3HaBaHUsA U UMMYHUTETA.

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

Tema 8. Penpoayxkuus kjietTok (4 4)

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

3akoHoMepHocTn perummkaunu JHK. IlomykoHcepBaTUBHOCTH, PEMIMKOHHAS
OpraHu3anys XpOMOCOM, ACHHXPOHHOCTb, pPENApPaTUBHBIA CHUHTE3, pEIUIMKALUs
TEJIOMEPOB.

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

CpaBHuTENBHAA HUTOJIOTUS MUTO3a. OPTO- U IIIIEBPOMUTO3.

Monupukanmu  MHUTOTHYECKOTO  LUKIA.  DHIOPEHNPOAYKIMS  KJIETOK:

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

O6mme moHATHS: KiIeTouHas AuddepeHIuanus, TUCTOTEHE3, CTBOJOBBIC
KJIeTKH U ux noreHuuu. Kierounsiii quddepoH, KIoH, TOMyIsSIus.

Teopus nuddepenranbHOM SKCIPECCHH TEHOB.

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

Mexanusmbl nud@epeHnnanbHol dKkcnpeccun TeHoB. llpsimas u Hempsimas

pGFYHHHHHBKCHPGCCHHIEHOB“AﬂbTepHaTHBHBﬁiCHHaﬁCHHD

Tema 10. PeakTHBHOCTB, IATOJIOTHS U CMEPThb KJIETOK (2 1)
Cneunduueckue u  Hecreuuduueckue  pazapaxkurenn.  Kietounoe
BO30YXKJIEHUE U TIOBPEKICHHUE.
[ToBpexxnenne ot Hecnenupuuecknx ¢GaKTOpoB, MapaHEKpo3 U Mapaduos.
[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. Oomas mopgoaorus
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 JIEKTPOHHBIX MUKPOCKOIIOB;
2) Tunbl 2JIEKTPOHHBIX MUKPOCKOIIOB;
3) MeTouKu NpUroTOBJIEHUS MPENapaToB JJIs JIEKTPOHHON MUKPOCKOIHH;

4) YapTpacTpyKTypa KJIETKH;

5) EauHuiisl u3MepeHust 1 Maciitad B MUKPOCKOIUU.

JlabGopaTopHasi 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 siapsiiika;

3) ABTOopaauorpadus U ee UCIOJIb30BaHKE NPU U3YUECHUU 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 (LLIDP, Turpon) HEPBHBIX KIETOK CIIMHHOTO MO3Ta;

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 arfuHapHBIX KIETOK MOHKETYIOUHOM JKeJe3bl,

2) YIbpTpacTpyKTypa alluHApHON KJIETKHU MOHKEITYI0YHOM JKEJIe3hl;

3) Mopdonorus 00KaJIOBUAHBIX KJIETOK KUIIEYHUKA,;

4) YbpTpacTpyKTypa O0KaJTOBUIHON CIU3UCTOMN KIETKH;

5) Mopdonorus ¢paronuTos;

6) Cxema BHYTPUKIIETOYHOTO THUILEBAPEHUS IO JAHHBIM 3JICKTPOHHO-

MHUKPOCKOIINYCCKHUX HCCJICI[OB&HI/Iﬁ.

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 U 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) YiabTpacTpykTypa MUO(DUOPUILT;
3) O6mias mop(oaoruss KHHOUUITUH;

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 mopdosorust U yapTpacTPyKTypa MEKKIECTOUYHBIX 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) MuTtoTrueckuii 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 KkJ1eTKa CUYMTACTCS DJIEMEHTAPHOM KUBOM CUCTEMOM ?

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

Bomnpock! 1 0TBETHI 3K3aMeEHa.

I1l. YHEBHO-METOAUYECKOE OBECIIEYEHUE
CAMOCTOSATEJBHOMN PABOTBI OBYUAIOIIIUXCS

Y4ebHO-MeTOAMUeCKOe 00ECIIEUCHHE CaMOCTOSTEIbHOM pabOThl 00YJArOITXCS
no quctumnHe «{uronorus» npencrasneno B [Ipunoxenun 1 u BKiIroyaer B ceos:

- MIaH-TpaduK BHIMOJTHEHUS CaMOCTOSITEIBHON pa0dOThI MO AUCUHUIUIMHE, B TOM
qrclie IPUMEPHbIE HOPMbI BPEMEHH Ha BBIMOJIHEHHE M0 KaXKIOMY 3aJJaHUIO;

- XapakTEepUCTHKA 3aJaHui Uil CaMOCTOSITENIbHOW pPabOThl CTYAEHTOB U
METOJIMYECKIE PEKOMEHIALINHU IO UX BBITTOJIHEHUIO;

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

- KPUTCPHUHU OLICHKH BBIITOJITHCHUA CaMOCTOSITEIbHOM pa6OTBI.

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

YO-1 —unauBHIyaibHOE COOECENOBaHNE, B OCHOBHOM Ha DK3aMECHE;
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YO-2 — KOJUIOKBUYM — yueOHOE 3aHSATHE B BUJI€ KOJUIEKTUBHOTO COOECEI0BaHNS;
[1P-1 — mucbMeHHBIN (MM KOMIIBIOTEPHBIN) TECT;

[1P-6 — nabopaTtopHas pabora.

Ne | KonTposnmpyembie MOTYIH O1ieHOYHBIE CpEJICTBA -
1/ /pa3neinsl / TeMbI Koppt 1 sTamnst HAaMMEHOBAHHE
i JUCIUILTAHBI dbopMupoBaHus TEKYIIUHA | MIPOMEKYTOUHAS
KOMTICTCHITHIA KOHTPOJIb aTTecTanus
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 U OIIK-7 | Ymenue I1pP-1
OpraHu3anus Bnanenue I1P-6
TPaHCKPUIILIUN 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 Bianenne 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, rmnazmaiemma) | OINK-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 | YMenue 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 | YMenue I1P-1
Brnanenue
OIIK-9 | 3nanue YO-2 YO-1
IIK-1 YmMmeHue
Brnanenue
10 | Tema 10. PeakTUBHOCTS, OIIK-5 | 3nanue YO-2 YVO-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

HEOOXOAMMBbIE JJIs OLIEHKU 3HAHUM, YMEHUW, HABBIKOB U XapaKTEPU3YIOIIHE STallbl

dbopMupOBaHUsI KOMIIETCHIIMN B MPOIECCE OCBOCHUSI 00pa30BaTEIbHON MPOTPAMMEBI,

KOHTpOJ'ILHBIe H MCTOJUYCCKHUC MATCPpHaAJIbl, 4 TAKXKC KPUTCPHHN KU I10KA3aTCIIH,

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

OcHoBHas JuTEpaTypa
1. Anw6eptc b., JIxxoncon A., JIetouc JI. u ap. MosnekynsapHas OM0JIOTHs KIETKH.
T. 1. MockBa-MxeBck, 2013. I'm. 17. Kmerounsi muka. C. 1620-1706.
http://lib.dvfu.ru:8080/lib/item?id=chamo:772794&theme=FEFU

2. AancumoB A.Il. Penpoaykuus u auddepeHIupoBKa KIETOK: 0a30BbIi
ypoBeHb. BrnanuBoctok: Kadeapa knerounoirt 6mosioruu u renetnku JIBOY,
2018 (251eKTpOHHBIN pecypc).

3. AuncumoBa A.A., Kapetun O.A., Anucumor A.Il. buomorus KieTku c
OCHOBaMHU 3MOpPHOJIOTMM M THCTONOrMM. BranuBocTok: u3a-Bo JlanbHEBOCT.
YH-Ta, 20009. 220 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:286441&theme=FEFU

4. AnucumoB A.Il. Ilutonorusi. KoHcmekT-mpe3eHTalusi JEKIIMOHHOTO Kypca.
BaaauBocTok: W3]1-BO JIBDY, 2017.
https://www.dvfu.ru/upload/medialibrary/026/AHUCUMOB _Ilurtosorus.pdf

5. Bacunser 1O0.I'., Tpommun E.W., Srmos B.B. Ilurtonorus, rucronorus,
samoOpuonorus. C-I16: «Jlanby, 2009. 576 c.

6. Bepemaruna B. A. OcHOBBI 00111e# IIUTOJIOTHH : yueOHOE TTocoOue ISl BY30B.

, 2007, 20009. 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

Mockaa: AxaneMust

7. T'ucronorusi, MUTOJOTHSA, IMOpUONIOTHS: 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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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
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8. I'mcronorus, smopuosnorus, 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. ['uctosorus, UUTOJOTUS WU SMOPHOJOTUSA [DIIEKTPOHHBIM
pecypc] : yuebHoe mocobme / C. M. 3umMaTKuH. — IJIEKTPOH. TEKCTOBHIE
naHHble. — MuHck : Beiimas 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.YennoB 1O.C. BgenaeHue B KJIETOYHYIO OHOJIOTHIO : YYEOHUK JiA
YHUBEPCUTETOB MO OuonorunueckuMm crnenuanbHocTsM / FO. C. Yennos. -
Mocksa : AnbsHc, 2015. — 494 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:776847&theme=FEFU

12.Yenmon 10.C. I{uTonorus ¢ aneMeHTaMH IEUTIOISApHON naTtonorud. M: U3 a-

B0 «Men. unpopmaril. arentctBo», 2010. 368 c.

JlonmosiHUTEILHAS JIUTEpaTypa
1. beixoB B.JI. Ilutonorus wu oOmas rucronorus. OyHKIHOHAIbHAS
Mopdoorust Ki1eTok u Tkaneit yenoseka. C-116: COTUC, 1999. 520 c.
2. Hepsoun [. I'. ®yHkiuoHanbHas Mop(dOJIOTUs KIETKU [DJIEKTPOHHBIN
pecypc] : yaeOHoe rmocoowue. Mockaa, 2011.

http://lib.dvfu.ru:8080/lib/item?id=chamo0:403149&theme=FEFU

3. 3amap3uH A.A., Xapazora A./l., MonutBun M.H. buonorus kieTku: oOmast
nurojorus. C-110.: C-I1I6I'Y, 1992. 320 c.

4. Knerku /[Maiikn Koanepon, Matt UsnmeHn, benmxamun Jlptoun u np.] ;
pen.: b. Jletoun [u gnp.]; mep. ¢ anria. WN.B. ®unmunmnouya.Mockaa:
BMHOM. JIaGoparopus 3HAHUH, 2011. 951 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:668066&theme=FEFU
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http://www.iprbookshop.ru/20210.html
http://lib.dvfu.ru:8080/lib/item?id=chamo:776847&theme=FEFU
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=1003&t1=%d0%94%d0%b5%d1%80%d1%8f%d0%b1%d0%b8%d0%bd,%20%d0%94%d0%bc%d0%b8%d1%82%d1%80%d0%b8%d0%b9%20%d0%93%d0%b5%d0%bd%d0%bd%d0%b0%d0%b4%d0%b8%d0%b5%d0%b2%d0%b8%d1%87.&beginsrch=1
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.pdfxviewer.com/
http://www.pdfxviewer.com/

JAJIBHEBOCTOUYHBIM®E/EPAJIbHBI YHUBEPCUTET

PaGouasi nporpamMma y4eOHoii qucumnianabl «LHuronorns»

" p Paspa6ora:
TIpod. Anucumon A.I1. PIIVA. ...... (98)-06.03.01-51.5.5.4-2017 KJIeTOYHOM Ononoruu u reHeruku [HIEH

WneHtuprKaoHHBIA HOMEp: KoHTponbHbIH 5K3eMILIAp HaXoauTcs Ha Kadeape

10.

11.

12.

Kysnenos C.JI., Mymxkambapos H.H. Tucromorus, muronorus u
smOpuosiorust: [dacte 1 u3 2] PDF: YueOHuk 1 MEIUIMHCKUX BY30B. -
M.: OO0 "Menuuunckoe uHpopMannonHoe areHtctso', 2007. - 600 c.

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

Kysnenos C.JI, Mymxkambapos H.H., Topsaukuna B.JI. Atmac mno
TUCTOJIOTUH, UUTOJIOTMM U AMOpuwosorud. — M.: MeaunuHckoe
uHpopmarmonHoe areHctBo, 2002.- 374c.

ITooBa WM. A. OcCHOBBI 1IUTONOTMU : ydeOHOe mocoOue sl BY3O0B.
Komcomonbck-Ha-Amype: M3a-B0  KoMcoMOnbCKOro megarornyeckoro
yHuBepcureta, 2006. 130 c.

[Ipaktukym mo mmrosnoruu: 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 X.-K., Cenomm A., Cenomm JI. Atiac mo Omonorum KieTku. M.:

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

CamyceB P.II., CmupnoB A.B. ATnac 1o LUTOJOTHM, TUCTOJOTUU U
smOpuosiorun. M.: OO0 U3a-Bo Onukc, Mup u obpaszoranue, 2006 r. 400
C.

Coru B.®., [{piranosa H.A., AGnynkun I'.B. CtpykrypHO-(DyHKIIMOHATBHAS
OpraHM3alysl SyKapUOTHUYECKON KJIETKH : y4eOHO-METOIUUYECKUI KOMIUIEKC
/YbSIHOBCKUN TOCYJAapCTBEHHBI yHUBEpPCUTET. YIbIHOBCK: M31-Bo

VY ABSHOBCKOTO YHUBEPCUTETA, 2006. 84 C.

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

Yaymbekos D.I'., ['uctonorus, sMOpUONOTUs, LUTOJOTUS [DIAEKTPOHHBIN
pecypc] : yueOnuk mus By3oB / llom pen. O.I. VYmymOGekona,
IO.A Yenemmena. - 3-e u3n. - M. : IDOTAP-Menua, 2012. - 480 c. - ISBN
978-5-9704-2130-7 - Pexum J0CTyma:
http://www.studentlibrary.ru/book/ISBN9785970421307.html



http://www.twirpx.com/file/752383
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http://lib.dvfu.ru:8080/lib/item?id=chamo:115912&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:57001&theme=FEFU
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
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13. Hanenko JI. B., boiiko [0. C. [uronorus: yueOHOe mocoOue st
CEJIbCKOXO3SIUCTBEHHBIX BY30B 10 OMOJOTHYECKUM  CIIEUUATBLHOCTSIM
[PoctoB-Ha-JloHy: denukc, 2009.186 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:292940&theme=FEFU

14. Yenuon HO.C. BBenenue B kieTouHyr Ouonoruito: 4-¢ mza. M.: Uzn-Bo
HKI] AKaJieMKHHTA, 2004. 494 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:6518&theme=FEFU
Ilepeuenb pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUMKALIMOHHOM CeTH

«AHTEepHET»

1. http://elementy.ru/ - 3neKTpOHHBIN pecypc HayYHBIX HOBOCTEH.

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

3. http://humbio.ru/humbio/cytology/00000d33.htm - 6a3a 3HaHWil 1O
«bHoJI0rNN 4enoBeka»: bUOIOrus KIETKH.

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

5. http://webembryo.narod.ru/cel_biol.htm - snextpoHHBI pecypc 1O
KJIETOYHOW OMOJIOTHH.

6. http://window.edu.ru/resource/881/74881 - Kabasu H.B., Kabasu O.C.
buonorus knetku. Moayns 1 auctununel "O6mias ouosnorus". - Maiikor:
N3n-Bo Anpirelickoro rocynusepeurera, 2011. - 50 c.

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

A.B. Ilurosornyeckoe HU3y4YeHHE PACTHUTEIbHBIX M JKMBOTHBIX KIIETOK:
VYyebnoe nmocodbue no kypey "utomorus". - Boponex: N3n-so BI'Y, 2005.

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

XpomaTuH: ynakoBaHHbl reHoM. - M.: BUHOM. JlaGoparopusi 3HaHMi,
2009. - 176 c.

9. http://humbio.ru/ - ba3a 3HaHuUi 110 OMOJIOTUH YEJIOBEKA.

IepeyeHb HHGPOPMAUMOHHBIX TEXHOJIOTUH U
NMPOrpaMMHOIo0 odecneyeHnst

1. IIpu ocyiiecTBieHUU 00pa30BaTEIBLHOTO MpOIlecca CTYJICHTHl HUCIOJIb3YIOT
nporpamMmmHoe obOecrieuenue: MicrosoftOffice (Access, Excel, PowerPoint, Word u
1Ip.), DIEKTPOHHBIE pecypchl caita [[BOY, Bkimtouas DbC J[BOY.

2. Hayuynas osnexktponHas Oubmmoreka eLIBRARY, snexTtpoHHO-
OubnuoTeyHass cUCTeMa U3JaTenbcTBa  «JlaHb», dIeKTpoHHas OHOIMOTEKa
"KoncynbTant ctynenta”, uapopmanronnas cucrema "EJIMHOE OKHO" noctyna k

o0pa3oBaTeIbHBIM PEcypcaM JOCTYIl K AJIEKTPOHHOMY 3aKa3y KHHUI B OMOIMOTEKE

JIBOY.

VI.METOANYECKHUE YKA3AHUS IO OCBOEHUIO TUCHUTIJIMHBI

B mpouecce wu3yuenus gucumruimHbl - «l{utomorwsn»y  mpemnararoTcs
pa3HOOOpa3Hble METOABl M CPEACTBA OCBOCHHUS YUE€OHOrO COJEp)KaHUs: JIEKIUH,
nabopaTopHble pabOThl, KOJUIOKBUYMBI, KOHTPOJIbHbIE pabOThl, TECTHUPOBAHUE,

caMOCTOsITeJIbHAs paboTa CTYACHTOB.
Jlexuuu

Jleknusi — ocHOBHasi akTHWBHas (opMa ayJIUTOPHBIX 3aHSATHH, Pa3bSICHECHUS
OCHOBOITOJIATAIOIIMX TEOPETUYECKUX pa3/iesioB OUOJIOTMU, KOTOpas Mpenarnosaraer
WHTEHCUBHYIO YMCTBEHHYIO JICSTCIBHOCTh CTYJACHTA M OCOOCHHO CIIOKHA ISt
CTYACHTOB IIEpBOro Kypca. JIekuuss HOCUT II03HaBaTEIbHbIM, pPa3BUBAIOLINUM,

BOCHUTATEIILHBIA U OpI‘aHI/I?;y}OH_II/Iﬁ XapakTep. KoHncnekr JICKIIMHA IOMOTaeT YCBOUTD
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TEOPETHUYECKU  Marepuayl JUCIMIUIMHBL.  [Ipym  ciaymaHum  JIeKOMM — HAJo
KOHCIIEKTUPOBATh €€ pyOpHKaLUIO, TEPMUHOJIOTHIO, KIIOUYEBBIE CI0BA, ONPEIEICHHUS,
dbopmynsl, rpaduueckue cxembl. KOHCIIEKT sSBISETCS MOJE3HBIM, KOTJA OH MHUIIETCS
CaMHM CTyJIE€HTOM. MOXHO pa3paboTaTth COOCTBEHHYIO CXEMY COKpAIIEHHs CIIOB.
Ha3Banue Tem, naparpaoB MOKHO BBIIEIIATH IBETHBIMA MAPKEPAMHU.

[Ipu nomamiHelt paboTe C KOHCIIEKTOM JIEKIIMM HEOOXOIMMO HCIIOJIb30BATh
OCHOBHOM yYEOHMK U JONOJHUTENIBbHYIO JIUTEPATYPY, KOTOPhIE PEKOMEHOBAHbI 110
TaHHOW mucuuiuiiHe. MIMEHHO Takasi cepbe3Has paboTa CTyJEHTa C JEKUHMOHHBIM
MaTepHaJoM IT03BOJISET JOCTUYD EMY YCIIEXOB B OBJIAJICHUN HOBBIMH 3HAHUSMH.

[Ipn wu370)KE€HMHU JEKUMOHHOTO Kypca no aucuuiuimHe «Lluronorus» B
KauecTBe ()OPM MHTEPAKTUBHOTO OOYYEHUS MCHOJB3YIOTCS: JIEKIMsI-0ecena, JIeKIHs-
BU3yalM3alus, JIeKUus Mpecc-KOH(EepeHIMs, KOTopble CTposATcs Ha 0Oase
NPEAIIECTBYIOIIMX 3HAHUI W B CMEXHBIX JUCHUIUIMHAX. /[l wiumroctpanuu
CIIOBECHOW HWH(pOpMalUd NPUMEHSIOTCS TPE3EeHTAllMl, HMHTEPaKTUBHAs JOCKa,
Tabnuupl, cxembl. [lo Xomy WU3J0XKEHUS JEKIMOHHOTO MaTepuana CTaBsTcs
poOJIEMHBIE U TPOBOLIMPYIOLIUE BOMPOCHI, BKIIOYAIOTCS 3JIEMEHThI IUCKYCCHH.

Jlekuusi-susyajau3auus. UTeHue JIEKIMU CONPOBOXKIAACTCS KOMIIBIOTEPHOU
npe3eHTanueld ¢ 0a30BbIMU TEKCTaMU (3arojOBKH, (OPMYIHPOBKH, KIIFOUEBBIE CIOBA
U TEPMHHBI), WUIIOCTPALUSAMU MUKPOCKOMMYECKUX U YIBTPAMUKPOCKOMUYECKHX
U300paKeHU KIETOK W TKaHEH, PUCOBAHMEM CXE€M M HamucaHueM (opmysa Ha
WHTEPAKTUBHON JOCKE, TPOU3BOAUTCS IEMOHCTpAIIUS HATJISAHBIX TAOJIUI U CIIAiJIOB,
YTO CHOCOOCTBYET JIydllleMy BOCIHPHATHIO H3jJaraeMoro marepuana. Jlekuus -
BU3YallM3alMi TPeOyeT ONpeeICHHBIX HABBIKOB — CJIOBECHOE M3JI0KEHNE MaTepuaia
JOJKHO COTPOBOXKAATHCS W COYETaThCs € BU3yaldbHOU (opmoid. Mudopmarus,
U3JI0KEHHAs B BUJE CXEM, TaOJIHII, CIaii0B, MO3BOJIsAET (hOPMHUPOBATH MPOOIEMHBIC
BOIIPOCHI M CHOCOOCTBYET PAa3BUTHIO NPO(ECCHOHATBLHOTO MBIIIICHUS OyIyIInX

CIICOuaJIuCTOB.
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Jlexuus-0ecena — «Iuanor ¢ ayauTopuei» — SBISAETCS PaclpoCTpaHEHHON
¢opMoOli HMHTEpaKTUBHOTO OOY4YEHHsS] U IO3BOJISIET HENOCPEICTBEHHO BOBJIEKAThH
CTYACHTOB B Y4eOHBII Mpoliecc, TaK KaK CO3/1aeT MPSMOM KOHTAKT MPEnoiaBaTeis ¢
ayautopueil. Takoll KOHTAaKT JOCTUTAeTCsl MO XOJy JIeKIHH, KOrjaa CTyJeHTaMm
3aJJal0TCS  BOIPOCHI MPOOJIEMHOTO, MPOBOLUPYIOLIETO WIM HH()OPMAIIMOHHOTO
XapakTepa WU KOrJa CTyJeHTaM CaMHM IpejiaraeTcs 3aaBaTb BOMPOCH. Borpocsl
npeiaraloTcs BCel ayUTOpUH, U JII0OOM M3 CTYIEHTOB MOKET MPEIJIOKUTh CBOM
OTBET, APYTrOM MOXKET €ro AOMOJHUTH. [Ipy 3TOM OT JEKIUH K JIGKIIMH BBISBIISIOTCS
AKTUBHBIE U MACCUBHBIE CTYACHTHI, MPENOJAaBaTENb 10 BO3MOXKHOCTH aKTUBU3UPYET
CTY/IEHTOB, KOTOpble HE y4acTBYIOT B pabote. Takas ¢opma JEKIUH IO3BOJIAET
BOBJICUb BCEX CTYIEHTOB B pabOTy, aKTHBU3WPOBATh MX BHHUMAHWE, MBIIIJICHHE,
HOJIyYUTh KOJUIEKTUBHBIN OMBIT, HAYYUThCS (hopMHUpOBaTh Bonpockl. [IpenmyriecTBo
JeKiuu-0ecebl COCTOMT B TOM, YTO OHa TMO3BOJSET MPHUBJICKAaTh BHUMAaHHE
CTYACHTOB K HamOoJjee BaXKHbIM BOIIPOCAM TEMBI, ONPENESATh COJEpKaHuE U TEMI

U3JI0KEHHS Y4eOHOTO MaTepuarna.

Jleknusi npecc-koHdepenuus. [IpenonaBarens aenaer kKpaTtkoe (TE3UCHOE)
coobmienre. CTyAeHThI 3aJ]al0T BONPOCHI, HA KOTOPBIE OTBEYAIOT MPENoAaBaTelb U
JIpyrue CTyJaeHThl. Ha OCHOBE BONMPOCOB M OTBETOB Pa3BEPTHIBACTCS TBOpPYECKAs

JIACKYCCHSL.
IIpakTHYyeckue 3aHATHS

JlaGopaTopubie padoThl. JlabopaTopHble pabOTHI MOBBIIAIOT KAaYECTBO
o0OyueHusi, CIOCOOCTBYIOT Pa3BUTHUIO MMO3HABATEIbHON aKTUBHOCTH Y CTYJIEHTOB, MX
JIOTUYECKOTO  MBIIUIEHUST M TBOPYECKOM CaMOCTOATENBHOCTH. B mponecce
BBINIOJIHEHUS ~ J1a0OpaTOpHBIX  pabOT  yrayOnsitoTcss W KOHKPETU3UPYIOTCS
TEOPETUYECKHE 3HAHUS, BbIpa0aTbIBA€TCS YMEHHE NPUMEHSATh HUX Ha MpPaKTHKE.
[IpuoOpeTarorcs HaBbIKM pabOThl C MHUKPOCKONAMH, DJIEKTPOHHOTpaMMaMu H

aTiiaCcaMH. CTYI[eHT YUUTCA  3apUCOBBIBATH  MHKPOCKOIIMYCCKHUC  IIPCIIApaThI,


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

JAJIbHEBOCTOUYHBIM®EEPAJIbHBI YHUBEPCUTET

PaGouasi nporpamMma y4eOHoii qucumnianabl «LHuronorns»

: Paspaborai: W nenTudrKanoHHbIi HOMep: KOHTpOIIBbHBII IK3EMILISIP HAXOAUTCS Ha Kadenpe
IIpo¢. Arncumos A.IL. PIIVA. ...... (98)-06.03.01-51.5.5.4-2017 KieTouHoi 6uonoruu u reseruxu LHIEH

OIIMCBIBATb HX, IIPOBOAUTH CpaBHI/ITeJILHLIﬁ dHaJIn3, 0606H13TB HOHY‘-ICHHBIﬁ
MaTrcpual MU ACJIaTb BbBIBOIBI. Bce sto mo3BossieT I‘JIY6)K€ MMOHSATh OCOOCHHOCTH
KJICTOYHOI'O 1 TKAaHCBOI'O ypOBHeﬁ OopraHu3anuvu JKUBOU MaTCpr U 3aKOHOMCPHOCTH
3BOJIIOHHOHHOI>’I JANMHaMHUKHU TKaHEH Y MHOT'OKJICTOYHBIX OPTaHHU3MOB. CDOpMHpYI-OTCSI

HABBIKM HAYYHO-UCCIIEIOBATENHCKOM paboThl U MpodeccrnoHalbHbIe KOMIIETEHIUH.

KoanokBuymsbl. KoutokBuyM — KOJUIEKTHBHas QopMa pacCMOTPEHHUS H
3aKperieHust ydyeOHoro marepuaina. KoIoKBUyMbl SIBISIOTCS OJIHUM W3 BHUJOB
MPAKTUYCCKUX  3aHIATHH, TPETHA3HAYCHHBIX JJIs  YIIyOJEHHOTO  M3Y4YEHUS
JTUCHUTUIMHBI, TPOBOJATCS B HWHTEPAKTUBHOM pexkume. Ha 3aHsTHAX 1O Teme
KOJUTOKBUYyMa pa30MparoTcs BOIMPOCHI, W 3aTéM BMECTe C MpernojaBaTeieM
NPOBOANUTCA HMX OOCYXJCHHE, KOTOPOE HAIMpaBIICHO Ha 3aKperyicHHe MaTepuala,
dbopMHpOBaHHE HABBIKOB BECTH TMOJEMHUKY, pPa3BUTHE CAMOCTOSTEIBHOCTH U
KPUTUYHOCTH MBIIIIECHUS, Ha CITOCOOHOCThH CTYJEHTOB OPUEHTHUPOBATHCS B OOJIBIITUX
MH(OPMAITMOHHBIX TOTOKAaX, BHIPAOATHIBATh M OTCTaWBATh COOCTBEHHYIO MO3UIUIO
1o MPoOJIEMHBIM BONIPOCAaM Y4€OHOMN AUCIUILIUHBI.

B KkadecTBe METOOB WHTEPAKTUBHOTO OOYYCHHS Ha KOJUIOKBHYMax
UCIIOJIB3YIOTCSI: pa3BepHyTas Oecena, JUCIYT, Mpecc-KOHGEepEHITHS.

Pa3BepHyTas Oecema mnpeanonaraeT MOATOTOBKY CTYJIEHTOB MO KaXIOMy
BONPOCY IUIaHA 3aHATUS C C€IUHBIM 11 BCEX TEPEYHEM PEKOMEHIYEeMOMn
00s13aTEIHPHON U JTOTIOTHUTEIBHOM TUTEPATyphl. JOKIaapl TOTOBATCS CTYACHTaMH 110

3apaHee MPEeJI0KEHHON TEMATHUKE.

JuenyT B Tpynmne uUMeeT psia JOCTOMHCTB. J(MCIyT MOKeT ObIThb BBI3BaH
IIpENoAAaBaTelieM B XOJ€ 3aHATUSA WM JKE€ 3apaHee IUIaHupyerca uM. B xoxe
MOJIEMUKU CTYAEHTHI (POPMUPYIOT Yy ce0s1 HaXOAUUBOCTh, OBICTPOTY MBICIUTEIHHON

peaKIuu.

IIpecc-kondepenuus. I[IpenonaBarens MnopydyaeT HECKOJIbBKUM CTyJICHTaM

MOATOTOBUTH KpaTKue (Te3ucCHbIe) coobiieHus. [locne mokinamoB CTyA€HThI 3a1at0T
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BOIIPOCKHI, HA KOTOPBIC OTBCUAIOT HOKJIAJYUKH U APYTUC YJICHBI BKCHepTHOﬁ I'PYIIIIBL.
Ha ocHoBe BOIIPOCOB U OTBCTOB PA3BCPTHLIBACTCA TBOPUCCKAA HNUCKYCCHA BMCCTC C

npernogaBaTciICM.

KOHTpOJIl)HbIe TECTDbI. I/ICHOJ'IB3yeTCH OJaHKOBOE HIJIM KOMIIBIOTCPHOC
TCCTUPOBAHUC B PCIKNMC BBI60pa IMPpaBUJIBHBIX OTBCTOB, YCTAHOBJICHHA COOTBCTCTBHA

HOHHTHﬁ, 0003HaYCHHUS I[CT&JIGﬁ Ha CXCMax " IIpoY.

Bo3MoxHBI  Takke THChbMEHHBIE KOHTPOJBHBIE paboTel B dopme
TPAAUIIMOHHBIX MUCBMEHHBIX OTBETOB Ha PsJ BONPOCOB II0 MNPOMJICHHOW TEME,
U3JIOKEHHOM B JIGKUMSIX W OOCYXJIEHHOM Ha KOJUlokBUyMax. Hecmorps Ha
MPOU3BOJILHOCTh (OPMBI, B OTBETaX o0O0S3aTEIbHO MCIOJIB30BAHUE TEPMHHOB,
KJIFOYEBBIX CJIOB U MOHSTUMN, a IPU HEOOXOAUMOCTH cxeM U popmyi. 1o HekoTOphIM

TEMaM IMpCAIaracTcs pCuICHUC 3aaa4.

MeToanueckue yKazaHusi 1o padore ¢ JUTepPaTypou

1. Hago coctaBuTh NMEpBOHAYAIBHBIA CIUCOK HCTOYHMKOB. OCHOBON MOXKET
CTaTh CIHCOK JIUTEpaTyphbl, PEKOMEHIOBaHHBIM B padoueil mporpamme kypca. s
yao0cTBa pabOThl MOXKHO COCTaBUTh COOCTBEHHYIO KapTOTEKY OTOOpaHHBIX
UCTOYHUKOB ((aMuMsi aBTOPOB, 3arjiaBue, XapaKTePUCTUKU W3JaHUS) B BHJIE
pabouero daiiia B kKoMmrnbloTepe. Takas KapToTeka UMEET MPEUMYIIEeCTBO, T.K. OHa
MO3BOJISIET JAO0ABISATh MCTOYHHUKH, 3aMEHSTh MO HEOOXOIMMOCTH OJHU Ha ApPYyTHE,
[lepBOHAYaNBHBIN CIIUCOK JIMTEPATYPHI MOKHO JOTOJHHUTH, UCIIOIb3YS JIEKTPOHHBIN
katajnor Oubmuotexku JIBDY, npu 3TOM He cTecCHSANUTECh 00paIaThCs 3a MOMOIIBIO K
COTpYIHUKAM OMOINOTEKH.

2. Pabotas ¢ nuTeparypodl MO TOW WM JPyrod Teme, Haa0 HE TOJBKO

npouyuTarb, HO MW YCBOUTb MCTOJ €€ MH3YUCHHUA: CACIIATb KpaTKI/IfI KOHCIICKT,
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AIroputT™M, CXEMy IPOYHUTAHHOI'O MATCpUIId, YTO IIO3BOJIACT 6I)ICTpe€ Cro IIOHATH,

3anoMHHUTh. He PCKOMCHAYCTCA JOCIOBHO IICPCIIUCBIBATL TCKCT.

VIl. MATEPHAJILHO-TEXHUYECKOE OBECTIEYEHHUE
JTUCLHUTIJIMHBI

1. JlekuuoHHass ayaUTOpPUS C MYJIbTUMEIUWHBIM  OOECIIEUEHHEM U
MHTEPAKTUBHOU JOCKOM.

2. Aynurtopusi njis NpoBEACHHUS JTaOOPATOPHBIX 3aHATHUN, KOJUIOKBUYMOB U
TECTUPOBAHUSI.

3. YueOHas maboparopusi, CHaOXEHHas MEPCOHAILHBIMU MHKPOCKOIIAMH,
MUKPOCKOIIMYECKUMH TIpernapaTaMy, 3JIEKTPOHOTpaMMaMU, aTiiacaMu, TabIuIaMHu,
ClTaiilaMH, KOMITBIOTEPHBIMH MPE3CHTAIMSIMHU.

4. JInst OTIEeIBHBIX TEM UCTOJIB3YIOTCS CIEIUATN3UPOBaHHbIC YIEOHO-HAYUHbIE
7a0opaTopurd  TUCTOJIOTUYECKOTO  aHaiW3a,  ONTHYECKOH  MHKpPOCKOIHH,

KYJIbTUBUPOBAHHUS KJIETOK U TKAHEM.

HaumenoBanue 000py0BaHHbIX

No MOMEIICHUY U ITIOMEIICHUN I

. [lepeyenb 0cHOBHOTO 000PYIOBaHUS
I/ | CaMOCTOSITEILHOM pabOThI C YKa3aHHEM

azpeca

ABToknaB 19 JI. HACTONBHBIA II/aBTOMAT
Tuttnauer 2340 EMK - 1 mrt.; Bech
anamutraeckue 210r/0,1mr (Ohaus) — 1 mT.;
HBIT APC Back-UPS CS 650 — 2 mr.; UBIT
Jlaboparopuss  KynbTypbl  Kietok u | APS Back-UPS 1100VA 230V BX1100CI-RS

TKaHEH: — 2 mr.; Komruiekc menkoro o0opynoBaHMs

1 690001, TTpumopckwmii kpaif, s Jlaboparopun  KJIETOYHOW  OWOJIOTHH,
" | r. BnaguBocToK, JlamunapubIil mkag Boxun — 1 mr.; Memmanka
o. Pycckuii, kamnyc JIBOVY, xopnyc L, | maruutas MSH-300 ¢ nogorpeBom — 1 mit.;
ayn.L729 MynbTUTra30BbIii MHKYOAaTOp I CTBOJIOBBIX

kierok NU 4950E — 1 mr.; Ilporounsriii
murodryopumerp BD  Accuri C6  (Becton
Dickinson) — 1 mr.; Cucrema MOIyJYEHHS
YABTPAYUCTON BOJBI JJISI KIIETOYHBIX KYJIBTYD
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MOJICKYJISIPHOTO aHanm3a MennaHna- QuibTp —
1  wr.; cnekrpodoromerp  BioSpec-mini

(Shimadzu. Anonust) — 1 mr.; Tepmocrar
cyxoBo3aymHbi BD53 — 1 mit.; XonoauinbHuk
DAEWOO FRS-T20 FAM - 1 T

Llentpudyra Eppendorf 5810 — 1 mr;
[udposoii remornoournomerp HG-202 Apel —
1 mr.; xad cyxoxaposoit BD 115 — | mr,;
Muxkpockon nHBepTUpOoBaHHBI Axio Observer
co mratuBoM Al s mab. mccnenoBanuid — 1

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

xpomarorpadudeckas Bio-Scale MT2 Column
(7510081) — 1 mr.; Cucrema mpenapaTuBHOM
xpomMatorpadudeckoit OUYUCTKH
ouonornueckux Mmosekyn DouFlow (BioRad,
CHIA) — 1 mr.; XomomwieHuK Liebherr — 1
mit.; Mynbt-Bopreke V-32 BioSan — 1 mir.;
Lentpudyra MiniSpin  Plus  Eppendorf
(T'epmanust) — 1 mT.; JIaGopaTopHbIE CTONBI U
CTYJIbSL.

JIaboparopus MHKpockonnyeckor | Mukpockon Axio Imager.Al - 2 mr;
TEXHUKU: Muxkpockon ajist 17ab0paTOPHBIX UCCIIEAOBAHUI
690001, ITpumopckuit kpai, Axio Lab. Al ¢ npunamiexsHocTsMu — 1 1mT.;
r. Bnagusocrok, Mukpockomns! JUTSt Ja00paTOPHBIX
o. Pycckuit, kamnyc JIBOVY, kopnyc L, | uccnenoanuit Primo Star c
ayn.L730 NpUHTIOKHOCTIMA — 19 mT.; Mukpockon
Mukmen — 2 wmr.; Mopo3unbauk''Beko-FN
123400" — 1 mr.; PoTanwoHHBI MHKPOTOM
HM 360 — 1 mrt.; Cucrema mna3epHOi
mukpouccekuun DM 6000/LMD6000 Patho
JUIl TEHOMHBIX U IIPOTEOMHBIX UCCIIEIOBAHUM —
1 wt.; CTepeoMHKpOCKOMN Zeiss C alalTepoM —
1 wr.; Ynerpamukporom Leica EM UC6 ans
W3rOTOBJIEHUS yAbTpaToHKUX cpe3oB (Leica
Microsystems) — 1 mr.; MUKpOCKOM JIa3epHBIit
CKaHHUPYIOUTUH IS nabopaTopHbBIX
uccaenoannii LSM 700 (CarlZeiss) — 1 mir.;
Memainka marautHass MSH-300 ¢ nomorpeBom
(1250 o6/mun, 330 C) (BioSan) — 2 mir,;
JlaGopaTopHbI€ CTOJIBI U CTYIIBS.

Jlaboparopus ructonornyeckoro | Crynendyeckue MUkpockorsl buoJlam — 12 mir.;
aHaIN3a: HaGop MwukpompenapatoB TO IMTOJOTHH U
690001, ITpumopckuii kpaii, ructojoruu; Harmsaaeiii Marepuan (TaOnuisl,
3. | r. BmaguBocTox, MYJSDKA ¥ JIp.) 10 IMTOJIOTUH W THCTOJIOTHU;
0. Pycckuit, kamnyc JIBOVY, kopnyc L, | XonogunsHuk [uis XpaHeHust npo6 — 1 mr.;
ayn.L731 Bermspkabie mikadbr — 4 mT.; TepmocTatsl Jist
3aIMBKA W pabOThl ¢ MartepuaioM — 4 MT.;
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CymmnpHbid mKadp — 1 mT.; MUKpOTOMBI IS
IPUTOTOBJIEHUS cpe3oB — 6 1mr.; Becbl
AQHAJIMTUYECKUE W JJIEKTPOHHBIE IS
B3BEIIMBaHMsI BElIeCTB — 3 WIT.; JlucTisuiarop —
1 mir.; JlaGopaTtopHbIe CTOJBI U CTYJIbSL.

JlaGopaTopus KOH(GOKATLHON | MHUKpPOCKOI  J1a3epHBbId  CKAaHUPYIOUMHA  JIJIst

MHUKPOCKOIHH: nabopatopubix — uccienoBanuit  LSM 510

4 690001, ITpumopckuii Kpaid, (Carlzeiss) — 1 mir.; JlabopatopHbIe CTOJBI H
" | r. BnaguBocroxk, CTYJIbSL.

0. Pycckuii, xkammyc JIBDY, kopmyc L,
ayn.L477
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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»

Hanpasnenue noarorosku —06.03.01 «buonorus»
[Tpoduns «MoneKyIsIpHO-KIETOUHbIE CUCTEMbI 1 OUOTEXHOJIOTUI»
dopma MoAroTOBKU OYHast

BramgusocTok

2017
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CamocTosiTenbHas padoTa CTYJIEHTA BKIIIOUAET:

1) OubnuoTeyHyr0 WM JIOMAIlHIOI paboTy ¢ ydeOHOW JUTepaTypor M

KOHCIICKTOM JIGKHHﬁ;

KaJICHAAPHO-TECMATHUYCCKOMY IIJIaHY AOUCHUILUIMHBI, B KOTOPOM YCTAaHOBJICHA

MMOCJICAOBATCIIBHOCT IIPOBCACHUA HCKHHﬁ, Jla60paTOprIX SaHHTI/Iﬁ, KOJJNIOKBUYMOB

2) CaMOCTOATCIIbBHOC NU3YUYCHUC OTACIIbHBIX TCM AUCHUIIIINHBI,

2) MOATOTOBKY K JAOOPATOPHBIM 3aHSTHSIM;

3) MOArOTOBKY K KOJUIOKBUYMaM, KOHTPOJIbHBIM Pa00TaM U TECTUPOBAHUIO;

4) MOATOTOBKY K AK3aMEHY U 3a4eTy.

HOp}II[OK BBIIIOJTHEHHUSI CaMOCTOSITEIILHON pa6OTI>I JOJDKCH COOTBCTCTBOBATD

¥ KOHTPOJBLHBIX MEPOTPUSITHI.

KanengapHo-reMaTn4eCKui MJIaH AU CHMILJIMHbBI

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



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

JAJIbHEBOCTOUYHBIM®EEPAJIbHBI YHUBEPCUTET

PaGouasi nporpamMma y4eOHoii qucumnianabl «LHuronorns»

: Paspa6ora:
IIpo¢. Arncumos A.IL.

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

KoHTpobHBIIT 9K3eMIUTIp HAXOMUTCS Ha Kadeape
KJIETO4HOM Ouonoruu u reneruku [IIEH

JTuer 30 u3

4 4) TpaHCKpPUIIIMOHHAS AKTHBHOCTh JlabopaTopnasi paGora Ne 4:
XpOMAaTHHa, WnTepdaznoe sapo. Tpanckpumius.
5) Crpykrypa U QYHKIIUH SIPHIIIKA;
6) Snepnas 060J04YKa, MATPUKC U SI-IT
OTHOIICHHUS.
S) Tema 4. Opranusanust JIacCTUYECKOTr0 KonnoxkBuym Ne 1:
MeTaboIM3Ma. LentpanpHas 1orMa MOJICKYJISIPHOM
1) OOmas xapaKTepHCTHUKA CUCTEMbI o6uonoruu. CTpykrypa v QyHKIIHH
IUIACTUYECKOro MeTab0aIn3Ma; KJIETOYHOTO s/pa.
2) Pubocomsr u IIIDP; 3) I'DP; TecrupoBanue Ne 1: (no xonn. Ne 1).
6 4) Anmnapat I'onbmkwu; JlaboparopHasi padora Ne S:
5) JIuzocomsl, Mertabonuueckuii anmnapar
6) UnTerpanus BaKyOIsIpHON CUCTEMBI. nutorazMmel: DI1P, anmapar
T"onpxu.
7 Tema 5. Opranu3zanus 3HepreTHUYECKOro JlaboparopHasi padora Ne 6:
MeTaboau3Ma. Mertabonunueckuil annapaT
1) Buoxumus SHEPreTH4ecKoro OOMeHa: LIUTOIIA3MBbI: CEKpeLHus,
AT®, porocunTes, rIUKOIN3, JU30COMBI.
I apIxaHue; 2) MuToxoHapuy;
3) Ilnactunsr; 4) CumOuorexes.
8 Tema 6. OnopHO-/1BUraTeNIbHAsA CUCTEMA KonnoxkBuym Ne 2:
(uMTockener). Opranu3zanys m1acTu4eckoro
1) OGmas xapaKTepHCTHKa, MeTabonu3ma.
2) TIpomexyTo4HbIe (pUITAMEHTBHI, TecrupoBanue Ne 2: (no xonr. Ne 2)
3) MukpodunamMeHTsl;
9 AKTHH-MHO3UHOBBIN KOMIUIEKC; JlaGopaTopHas paGora Ne 7:
4) MukpoTpyOOUYKH U KHUHOIMJIIHH; Opranu3zanys SHepreTHUecKoro
5) XKryruku 6akrepuii. MeTaboIu3Ma.
10 Tema 7. [loBepxHOocTHBIN annapar ki1eTkd.  |KossiokBuym Ne 3:
1) CoctaB u 00m1ast XapaKTEePUCTHKA, bruoxumuyeckue OCHOBBI U
2) bapwepHo-TpaHcnopTHas QyHKINS; OpraHu3aIysl SHEPreTUYECKOTo
MeTaboIu3Ma.
TectupoBanue Ne 3: (no xonn. Ne 3).
I 11 3) PenenropHo-curHanbHas Gpynkuus;  (JIaboparopuas padora Ne 8:
4) Anres3us ¥ MEXKJICTOUHbIC KOHTAKThL. (OTMOPHO-ABUIaTENIbHBII amnmapar.
12 Tema 8. Penpoaykuus KJIETOK. JlaGopaTopnasi pa6ora Ne 9:

1) MWUTOTHYECKUI UK U €TO0
peryJsmus;
2) 3axonomepHocTH perutukaiuu JJHK;

Tema 8. [loBepXHOCTHBIN anmapar.
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13 3) Kunernueckre MexaHU3Mbl MUTO32; KonnoxBuym Ne 4:
4) CpaBHHTENIbHASI UTOJIOTHSI MUTO34,; OnopHO-ABUTaTENbHBIN U
5) Moaudukaiuin MUTOTUIECKOTO IMKJIA. [TOBEPXHOCTHBIN armaparsl.
Tectupoanue Ne 4: (no xonn. Ne 4)
14 Tema 9. /IuddepeHupoBka KIETOK. JlaGopaTopnas padora Ne 10:
1) OOmas xapaKTepUCTHKA,; Penponykiuus KIeTok: MUTO3.
2) Teopus nuddepeHnnaIbLHONR
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, HaTONOrUsA U cMepTh | KosmokBuym Ne 5: Penpoaykuus u
KJIETOK. Qg QepeHIPOBKa KIETOK.
TecrupoBanue Ne 5. (no xonn. Ne 5).
17 Tema 11. Knerounas teopus. KomnoxkBuym-guenyrt Ne 6: Kierka —
3JIEMEHTapHas KUBas cCucrema
Y 18 Jlekuus mpecc-KoHpepeHIHs. KonnokBuym npecc-koHpepeHIus
Ne 7: PeiiTtuHr, 5K3aMeH.
Ilnan-rpaduk BbINOJHEHUS CAMOCTOSATEIbHON PadOThI M0 TUCHUILIHHE
«urosorus»
Ne Jara/cpoxn Bun camocrTosTeabHOl | [IpumepHble | dopMa KOHTPOJIsA
BBITIOJIHEHHU ST padoThI HOPMBI
n/n BpeMeHH Ha
BBITIOJIHEHHE
1 1 venens Pabora ¢ swmreparypoit wu | 0,5 uaca Pabora Ha npakTHYeCKOM
KOHCIIEKTOM JICKIIM I 3aHSTUH, YCTHBIN 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 ¢ gmreparypoit wu | 0,5 gaca Pabota Ha mpakTHUIEeCKOM
KOHCIIEKTOM JIeKLUH. 3aHSTUH, YCTHBIN 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 waca Pabora Ha npakTHUECKOM
KOHCIIEKTOM JICKIIUH. 3aHSTUH, YCTHBINA OTBET.
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7 7 Hepens Pabora ¢ smreparypoit wu | 0,5 uaca Pabora Ha mpakTHYeCKOM

KOHCIIEKTOM JIEKIIUH. 3aHSITUH, YCTHBIA OTBET.

[lonroroBKa K KOJJIOKBHYMY
Ne 2, rectupoBanuio Ne 2.

8 8 Hemens PaGora c¢ mmreparypoit 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.

[ToaroToBKka K KOJUIOKBUYMY
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 ¢ nureparypoit u | 0,5 waca PaGora Ha npakTHUECKOM
KOHCIIEKTOM JIEKIUH. 3aHATHUM, YCTHBIN OTBET.

[ToaroToBka K KOJUIOKBUYMY
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 wm | 0,5 gaca Pabota Ha npakTHYeCKOM
KOHCIIEKTOM JICKIIUH. 3aHSTUH, YCTHBIN OTBET.

15 15 nenens Pabora ¢ mmreparypoit wm | 0,5 yaca Pabora Ha pakTHYeCKOM
KOHCIICKTOM JIEKIIMH. 3aHSATUH, YCTHBIA OTBET.

[ToaroToBKa K KOJIIOKBUYMY
Ne 5, TectupoBanuto Ne 5.

16 16 Henens Pabora ¢ swmreparypoit wu | 0,5 gaca KommokBuym ~ Ne 5,
KOHCIIEKTOM JIEKLIHH. 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 ¢ smteparypoit u | 0,5 waca Konmoxsuym Ne 7

KOHCHIEKTOM JIEKIIUH.

19 Ok3ameHaunonHas | Pabora ¢ smrepatypoil u | 27 yacoB Ox3ameH

ceccus KOHCIIEKTOM JIEKIIUH.

Texymuii KOHTPOJIb PE3yIbTATOB CAMOCTOSITENBHONW pabOThl OCYILIECTBIISAETCS
B XOJ€ IMpOBEIEHUS JabopaTOpHBIX paboT (YCTHBIM OMpPOC), KOJUIOKBUYMOB H

TECTUPOBAHUA. 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 yKa3aHus 1o MOAr0TOBKe K JIa0OPATOPHBLIM 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 3apUCOBKHM IpENapatos,
IPOCTOM KapaHjaaml, HAOOp LBETHBIX KapaHAalled, JacTUK. AHaIU3 KaxIoro
npernapara HaYMHAETCS HA MajoM YBEJIWYeHUH MUKpockomna (okyysp 10°, 0ObeKTHB
10%), 3arem npomoinkaeTcst Ha OosbinoM yBenmdeHud (okymsp 10%, oowexTuB 40%).
[Tocne mpocmoTpa mpemnapara JeflaeTcs PUCYHOK C HMCIOJIb30BAHUEM IMPOCTOTO U
[[BETHBIX KapaHaaIleH, U MOIIMMCHIBAIOTCSI OCHOBHBIE 0003HAYCHUSI.

[To oxoOHYaHWM 3aHATUSA [AA€TCS JOMAIIHEE 3aJaHUE II0 HOBOM TEME W
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 3aHSTHU

OLICHUBAIOTCA TEKYIIEH OLICHKOU.

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, MUCITyTa, Ipecc-
koH(pepennu. 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 JsabopartopHoit pabotel. IlpenopaBaTensb
OOBSBISIET BONPOC U TpeiaracT CAenaTh COOOIIeHHEe Ha 5-7 MUHYT OJHOMY H3
CTYJIEHTOB — JMOO MO MX >KeJIaHWuIo, TuO0 Mo cBoeMmy BbiOOpy. Ilocie cooOiieHus
IPENoJIaBaTeslb U CTYJIEHTHl 3aJal0T BOIPOCHl M BBICTYMAIOT C JIONOJHEHHUSIMH H
KOMMEHTAPUSIMHU.

OTBeThl Ha BOIPOCHI, BBICTYIUICHHS W AaKTUBHOCTH CTYJCHTOB Ha 3aHITHU

OLICHUBAIOTCS TEKYILIEH OILIEHKOM.

MeToanuyeckue yKa3aHus 10 MOAr0OTOBKe 0KJIaAa

[lo oTnenpHBIM TeMaM Ha KOJUIOKBHYMax MOTYT JenaTbCsa 0ojiee €MKuEe M
rryookue Jokiansl — a0 15-20 munyTt. Tema nokiana MOXKET OBITh MpeasioKeHa
IpernojiaBaTesieM Wi BhIOpaHa CTYJIEHTOM CaMOCTOSTEIbHO.

[Ipu moaroToBKe K JOKJIAAy MPOBOAUTCS MOAOOP JUTEPATYPHBIX MUCTOYHUKOB
[0 TEME U3 PEKOMEHAYEMOW OCHOBHOW M JIONOJHUTEIBHOM JINTEPATYPBI, & TAKKE
paborta ¢ pecypcamMu WH()OPMAITMOHHO-TEICKOMMYHUKAIIMOHHOM ceTtu «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, OJ00paTh MaTepual 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
JIOIYCKAeTCsl, OHO ONpeJesisieTcs Kak IUlardar M sBisercss HakasyeMbiM. LlutupoBanue
HEOOJBIIMX (PparMeHTOB (CO CCHUIKOM Ha aBTOpa) JOITYCKACTCs, €CIIM HaJl0 MOTYEPKHYThH
CTWJIb WM CYIIIHOCTh aBTOPCKOTO OMNPEENICHUs], HO 3JI0YMOTPEONISATh Yy>KUMU TEKCTaMH
Henb34. Jlokiat omkeH ObITh BBICTPOEH JIOTUYHO, MaTEpUaIl U3J1araeTcsi HENbHO, CBSI3HO U
MOCJIEIOBATEIHHO, IETAIOTCS BBIBOMBI. JKenaTenbHO, 4TOOBI CTY/IEHT MOT BBIPA3UTh

cBO€ MHEHHE 1Mo 00cyxaaeMoii npobieme. Heobxonnmo 3apanee mpoaymaTh CXEMbl
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JUIST WUTIOCTPAllMd Ha JIOCKE WM MPUTOTOBUTH HUX B (QOpME KOMIIBIOTEPHOM
npe3eHTanuu. B goknane o0s3aTesbHO MCIIONB30BAaTh TEPMUHBI U KIIIOUEBBIE CIIOBA
no manHou Teme. [locnme moknama TPOBOAUTCS OOCYXIACHUE C JOTIOJHEHUSMH H
nonpaBkaMu. OLIEHUBAETCsl KaK KayecTBO JOKJIA[a, TAK U aKTUBHOCTbh YYaCTHUKOB

JIMCKYCCHH.

Metoanyeckue yka3aHusi 1o MoJAroToBKe K KOHTPOJbLHBIM padoTam

[To oTaenbHBIM TEMaM Ha KOJJIOKBUYMaxX MOTYT MPOBOJUTHCS KOHTPOJIbHBIC
paboThl WM TecTupoBaHWe. K KOHTpOIbHOM paboTe (TECTUPOBAHUIO) CTYACHT
JOJDKEH TOATOTOBUTHCS OCOOCHHO THIATENIbHO, TaK KakK MOJY4YeHHas OIEHKa HJIET B
peditunr. HeoOxonumo eiie pa3 MOBTOPUTH JICKIIMOHHBIA MaTepuall, MPOYUTaTh
HY>XHBIN pa3fiesl B ydeOHUKE, BCIOMHUTh CEMUHAPCKYIO JUCKyccHto. J[Jig xopoiiero
3anmoMuHanusi GOpMyJl, CXeM, TEPMHHOB MX HYXKHO MPOIMHCATh HECKOJIbKO pa3 Ha
Oymare. Eciu mnpenmonaraercs penieHue 3ajay, MOJIE3HO 3apaHee NpopadoTarthb
aHaJIOTUYHBIE.

B koHTposbHOUN paboTe TEOpeTUYECKHUE BOMPOCHI JOJIKHBI OBITH OCBEIICHBI
KpaTKo, HO JIOCTAaTOYHO MOJHO. B OTBeTe IOKHO COAEpKAThCA ONpeeiIeHUe
SBJICHUSI, TIPOIIECCa, CTPYKTYpPHI, TIEpeUncIeHne Hanboyee XapakKTepHbIX MPU3HAKOB
WJIU CBOMCTB SIBJICHMSI, TIpoliecca, CTPYKTYphl. [IpUBETCTBYETCS cXxeMaTh3alus OTBETa

B BU/IC PUCYHKA C YKa3aHUEM JETaJIe U CBSI3EH.

MeTtoanueckue yKazaHusi 1o padoTe ¢ JUTepaTypou
Hano cocraBuTh NepBOHAYAIBHBIN CIMCOK HCTOYHUKOB. OCHOBOI MOTYT CTaTh
CIIMCOK JIUTEpaTyphbl, PEKOMEHJOBaHHbII B paboueil 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 UCTOYHUKH, 3aMEHSTh 10 HEOOXOAMMOCTH OJHH HA JPYTHeE,

youpaTth Te, KOTOPhIE OKA3aJIMCh HE COOTBETCTBYIONME TeMaThKe. [lepBoHaYaTbHBIM
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CIIUCOK JIUTEPATypbl MOXXHO JOMOJHUTb, MCIOJb3ys JJCKTPOHHBIA KaTajior
oubimorekn JIB®Y, npu 3TOM HE CTeCHANWTECh 0OpalmaTtbcs 3a IMOMOIIBI0 K
COTPYIHUKAM OMOJINOTEKH.

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 JOCIOBHO IICPCIIMCBIBATL TCKCT.
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Ipunoxenue 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»
[Tpoduns «MoneKynsapHO-KICTOUHBIC CUCTEMbI i OMOTEXHOJIOTHUIY
dopma MoArOTOBKU OYHast

Baanusoctok

2017
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W neHTHHKAINOHHBIH HOMED:
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KoHTpobHBIIT 9K3eMIUTIp HAXOMUTCS Ha Kadeape
KJIETO4HOM Ouonoruu u reneruku [IIEH

Hacnopt ®OC

Koa u popmynuposka

Jrtansl (opMHUPOBAHNA KOMIETEHIIUH

KOMIIETeHIIMH
0a30BbIe MPUHIMITEI KJIIETOYHOW W TKAHEBOI OpraHu3aluu
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 . .
OpPUMEHSTH 3HAaHMA O KIETOYHOW M  TKaHEBOH
MeMOpaHHBIX IPOLIECCOB u
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 TIpeACTaBIeHHS 00 OCHOBHBIX
npeAcTaBieHusi 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 " COBPEMEHHBIX
naneeT
JNOCTIDKEHHUSX TEHETUKH W CeNeKIUH, O TEeHOMHKE,
MIPOTEOMHUKE
3aKOHOMEPHOCTH BOCIIPOU3BEACHUS U MHIMBUAYAJIHLHOTO
OIIK-9 3HaeT pasBUTHsI OMOJIOTHUECKUX OOBEKTOB, METOMBI MOTYYCHUS
i 1 paboThI ¢ IMOPHOHATBHBIMHA 00BEKTAMHU
CIIOCOOHOCTH WCIIOJTb30BaTh
6230BBIC MpeJICTABIEHHS o WCIIOJIb30BaTh 0a3oBbIe npeACTaBICHUS 0
3AKOHOMEPHOCTAX Vaeer 3aKOHOMEPHOCTSIX BOCIIPOM3BEICHHS U HHANBHIYATbHOTO
BOCTIPOM3BEICHHS " pasBUTHsI OMOJIOTHYECKUX OOBEKTOB, METOJIBI MTOTYICHUS
HHBH/TYATHHOTO pasBHTHS 1 paboThI ¢ SMOPUOHAIBHBIMU 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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CHOCOOHOCTh  3KCIUIyaTHPOBaTh
anmapatypy W

o0opymoBaHWe sl BBIIOJHEHUS

COBPEMEHHYIO

HAYYHO-UCCIIEIOBATEIBCKHX
TOJIEBBIX u 1ab0PaTOPHBIX
OMOJTIOTHYECKHUX paboT

JabOpaTOPHBIX OMOJIOTHYECKHUX PAbOT

YmMmeer

IKCILTYaTHPOBAThH
obopyoBaHue

HCCIIEI0BATEILCKHX
OHMOJIOTHYECKUX PabOT

COBPEMEHHYIO  ammaparypy H
v} BBITIOJTHCHHS Hay4YHO-

MONIEBBIX M JabOpaTOpPHBIX

Bnaneer

CIIOCOOHOCTBIO IKCIUTyaTUPOBATh COBPEMCHHYIO

anmaparypy ¥ oOOpyAOBaHHE IUIsl BHIIIOJHEHUS! HAY4YHO-
HCCIIEI0BATENbCKUX

MONIEBBIX M JabOpaTOpPHBIX

OHMOJIOTHYECKUX PaboT

Ne | Kontponupyembie MOTyIH O1eHOYHbBIC CPE/ICTBA -
1/ /pa3neibl / TeMbI Komp u 3Tams: HAUMEHOBAHHE
1| JUCITUTUTUHBI dbopMupoBaHus TEKYIIUH | IPOMEKYTOUHAsI
KOMIICTCHITHH KOHTPOJIb aTTecTanus
1 | Tema 1. Beacnue. OIIK-5 | 3nanue I1P-6 YO-1
IIpeamer u MeTOBI OIIK-7 | Ymenue
IUATOJIOTHH Bnanenue
OIIK-9 | 3nanue I1P-6 YO-1
IK-1 YMenue
Bnanenue
2 | Tema 2. Knetka - OIIK-5 | 3nanue I1P-6 YO-1
AJIEMEHTapHAs )KUBast OIIK-7 | Ymenue
cucrema Bnanenue
OIIK-9 | 3nanue I1P-6 YO-1
IK-1 YMenue
Bnanenue
3 | Tema 3. I'eneTnueckuii OIIK-5 | 3nanwue YO-2 YO-1
anmapar KJIeTKH 1 OIIK-7 | Ymenue I1P-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
MeTadom3Ma B Bianenne T1P-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 | YMenue I1P-1
Bnagenune I1P-6
OIIK-9 | 3nanue YO-2 YO-1
ITK-1 VYmMmenue I1P-6
Brnanenue
9 | Tema 9. Tuddepenmmanus | OIIK-5 | 3nanwue YO-2 YO-1
KJIETOK OIIK-7 | YMenue 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 yMEHUe 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; MPUMEHATh
0  KIETOYHOH | . N
MEXaHHU3MOB yMeer . 3HaHUS O KJIETOYHOH | 3HAHUS O KIETOYHOU
. | TkaHeBoM
KUBHENIEATENBHOCTH | (TIPOABHHYTHIN OpraHu3allvy, OpraHu3alyH,
OpraHu3aIlvy,
) onodusmueckux  u | OMoPU3NUECKHX WU
onouzmueckux U
OMOXHMHYECKUX OMOXMMHUYECKUX
OMOXUMUYIECKUX
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 | 3aKOHOMEPHOCTEN W | 3HAHHE  OCHOBHBIX

COBpPEMEHHBIC COBPEMEHHBIX 3aKOHOMEpPHOCTEH U
3HAET JOCTHKCHHS JOCTIKEHHUH COBPEMEHHBIX
(moporossIit TCHETUKH U | TCHETUKHU U | JOCTYOKEHUHN
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 | 3aKOHOMEPHOCTSAX U
COBPEMEHHBIX
OCHOBHBIX y . P 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,
CITOCOOHOCTH
MPOTEOMHKE BIIA/ICHHE
CIOCOOHOCTBIO HCIIOJIb30BaTh
CITOCOOHOCTBIO
MPUMEHSITH 0a30BbIC HAaBBIKU MTPUMEHECHUS
NPUMEHATh 0a30BbIC
MpeCTaBlIeHuss 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
CEJIeKIINH, 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 TTOJTy9ICHUS U padOTHl | OOBEKTOB, METOMIOB | Pa3BUTHUSA
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BOCIIPOU3BEICHUS U C SMOPHOHAIBHBIMHU | MOJYYCHHUS U pAOOTHI | OHOTOTUICCKUX
HHINBUIYATHLHOTO 00BeKTaMHu C SMOpPHOHAIBHBIMH | OOBEKTOB, METOIOB
pasBUTH o0BeKTaMHI MOJTy4eHUs] U PaOOTEHI
OHOJIOrHYECKUX ¢ 3MOpPHOHANBHBIMU
00BEKTOB,  METOJbI 00BbEeKTaMu
MOTydeHUs U PabOTHI
¢ >MOPHOHATBHBIMHU CHONE30BATE YMCHHE CIOCOOHOCTH
06BEKTAMHI Sas0BLIe HCIIONB30BaTh HCITOJIB30BaTh
6a3oBbIC 0a3oBbIC
[pPeICTaBICHUS 0
MPECTaBICHUS 0 | mpeacTaBICHUS 0
3aKOHOMEPHOCTSIX
3aKOHOMEPHOCTSIX 3aKOHOMEPHOCTSIX
BOCITPOM3BEICHUS U
BOCITPOM3BE/ICHUS. M | BOCIIPOM3BEACHUS U
yMEET WHIUBUIYaITLHOTO
. WHIUBUIYAITLHOTO WHIUBUAYATHLHOTO
(IpPOABMHYTBIA | pa3BuTHs
pa3BUTHSA pasBUTHS
) OMOJIOTHYECKUX
OHOJIOTHYECKUX OHOJIOTHYECKHUX
O0OBEKTOB,  METOMIBLI
00BEKTOB, METOALI | OOBEKTOB, METOMbI
MOJTYYEHUS U PabOTHI
NOJTy4eHUs ¥ paboThl | MOTyYeHUs U pabOTHI
¢ AMOpPHOHAIHHBIMHU
¢ AMOPHOHANBHBEIMH | ¢ AMOPHOHATHHBIMHU
00BEKTAMH
00bEKTaMHU 00beKTaMU
BIIaJICHUC CIIOCOOHOCTH
CIIOCOOHOCTBIO
CIIOCOOHOCTBIO HCIOJB30BaTh
HCIIONB30BaTh
UCIIOIL30BaTh HABBIKKA TTPUMEHEHNS
6a3oBbIe
0a3oBbIe 0a30BBIX
MPEICTaBJICHUS 0 N
MIPEJICTaBJICHUS 0 | MpeJICTaBICHUH 0
3aKOHOMEPHOCTSIX
3aKOHOMEPHOCTSIX 3aKOHOMEPHOCTSIX
BOCITPOM3BEICHUS U
BOCIIPOU3BEICHUST U | BOCTIPOU3BEICHUS U
BJIAJICET WHIUBUYaTIbHOTO
. HUHIABUIYATHEHOTO HHIWBUAYATHEHOTO
(BBICOKHIN) pazBuTHS
pa3BUTHA pasBUTHS
OMOJIOTHYECKHUX
OHOJIOTHYECKUX OMOJIOTHYECKUX
00BEKTOB,  METOJIBI
00BEKTOB, METOILI | OOLEKTOB, METOJIOB
MIOJTy4eHUs] U paboTHI
MOJTYYCHHUS U paOOTHI | MONYYCHUS U PAOOTHI
C 3MOpPUOHANBEHBIMU
C SMOpPHOHAIBHEIMH | C 3MOPHOHAIBHBIMA
00BbEKTaAMHU
00BbEKTaAMHU o0beKkTaMu
TIK-1 CIIOCOOHOCTH
3HAHHE
COBPEMEHHYIO . HCITOJIB30BaTh
COBPEMEHHOM .
CrI0COGHOCTE anmaparypy u P 3HaHKME COBPEMEHHOM
armaparypsl u
OKCILTyaTHpoBaTh o0opymoBaHHE IS 5 patyp anmaparypsl u
00OpyIOBaHUS IS
COBPCMEHHYIO BBITTOJIHEHHS Py 000pynOBaHUsS IS
BBITTOJIHEHHS
armaparypy 1| 3paer HAYYHO- BBITIOJIHEHHUS
o Hay4HO-
obopynoBanne I | (110poroBbIit HCCIIeI0BATEIBCKUX Y Hay4HO-
HCCIIEA0BATENECKUX
BBIHOTHCHIA YPOBEHb) MOJIEBBIX U HUCCIEI0BATENBCKUX
- ITOJIEBBIX u
HayqHO 1ab0paTOPHBIX 5 TTOJIEBBIX u
1a60paTOPHBIX
HCCIICAOBATCIBCKUX OMOJIOTHYECKUX 5 PATop 1a00paTOPHBIX
HMOJIOTHYECKUX
TTONICBBIX " pabot OHMOJIOrMUYECKUX
J1a00paTOPHBIX pabor paGot

OMOJIOTHYECKUX
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paboT

YMCHHE CIIOCOOHOCTH
9KCIUTyaTHPOBATh
IKCILTYaTUPOBATh IKCILTYaTUPOBAThH
COBPEMEHHYIO
COBPEMEHHYIO COBPEMEHHYIO
anmaparypy u
anmaparypy U | anmapatypy u
o0opymoBaHue st
obopynoBanue It | 00OpyAOBaHUE IS
BBIMOJTHEHHS
yMEET BBIMTOJTHCHHS BBITTOJTHCHHUS
.. | Hay4HO-
(IpOIBMHYTHIH Hay4HO- HAy4HO-
MCCIIeIOBATEIbCKUX
) HCCIIEIOBATEIbCKUX | MCCIIEOBATEIBCKIX
TMOJIEBBIX u
MOJIEBBIX M | MOJIEBBIX "
J1a00paTOPHBIX
71a00paTOPHBIX J1abopaTOPHBIX
OHMOJIOTUECKUX
OHMOJIOTHYECKUX OHMOIOTUYECKUX
pabot
pabot pabor
CIOCOOHOCTH
BIIAJICHHE
CIOCOOHOCTBIO WCTIONBb30BaTh
CIOCOOHOCTBIO
9KCIUTyaTHPOBATh HaBBIKH
IKCILTYaTUPOBATh
COBpPEMEHHYIO IKCILTyaTalluu
COBPEMEHHYIO .
anmaparypy u COBpPEMCHHOM
anmaparypy u
obopynoBaHue st anmaparypsl u
o0opymoBaHue IS
BBITTOJITHEHUS o0opymoBaHust  JIst
BJIAJEET BBIMOJTHCHHS
N HAYYHO- BBIMTOJTHCHHUS
(BBICOKHIA) HAYYHO-
HCCIIEI0BATEIbCKHX Hay4YHO-
HCCIIEI0BATEIbCKHX
MOJIEBBIX u HCCIIEIOBATEIBCKUX
ITOJIEBBIX u
11a00paTOPHBIX MOJICBBIX "
n1ab0paTOPHBIX
OMOJIOTUYECKUX 71a00paTOPHBIX
OHMOJIOTHYECKUX
pabot OHMOJIOTHUYECKUX
pabdort
pabot

MeToauveckue peKOMEHAALMH, ONpee/A0IIue NPoueIypbl OeHUBAHUSA

pe3yabTaToB OCBOCHHUA TUCHMUIIJIMHBI

TGKYH_IEU[ U TPOMCIKYTOUHAA aTTCCTAlMA CTYACHTOB 110 AJWUCHHUINIIMHC

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

JIB®Y u sBisercs o0sg3aTeIbHOM.

[Io u3zywaemoll IOUCHMIUIMHE Il TEKYILIETO KOHTPOJISI U HPOMEXKYTOUHOMN

(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 (MJIU KOMITBIOTEPHBIN) 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 IIUPOKHE BO3MOXKHOCTH I OLIEHKH KOJIMYECTBA M KA4ECTBA YCBOCHUS
CTyJeHTaMu ydeOHoro marepuana. OH sBisieTca HauOosiee paclpOCTPAaHEHHOH U
aJIeKBaTHOM (POPMOI KOHTPOJIS 3HAHUM ydyalIuxcs, BKIIOYAeT B ceOsi cobeceioBaHue
(r1aBHBIM 00pa30M Ha SK3aMEHE U 3a4eTe), KOJUIOKBHYM, JOKIIAI.

Kpurepun o1leHKH VCTHOTO OTBETA:

«5 6amIoB» BBICTABJISAETCS CTYISHTY, €CIIM OH Ha 00CYKJIaeMbIe BOIIPOCHI JIaeT
MPaBUWJIbHBIE OTBETHI, KOTOPHIC OTJIMYAETCS TITYOMHOW U MOJTHOTOM PACKPHITUS TEMBI,
yMeeT JIeJIaTh BBIBOJIbI M 000OIIEHUS, 1TaBaTh apryMEHTHPOBAHHBIE OTBETHI, KOTOPHIC
JIOTHYHBI U TI0CJIEJ0BATCIIbHBI.

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

«3 OGamta» BBICTABIIACTCS CTYISHTY, €CJIM OH Ha 0OCY’KJIaeMbIe BOIPOCHI JIaeT
OTBETHI, KOTOPBIE HEJIOCTATOYHO IMOJHO €ro PacKpbhIBalOT, OTCYTCTBYET JIOTHYECKOE
MOCTPOEHUE OTBETA, TOMYCKAET HECKOJIHKO OITHOOK.

«2 OGaisia» BBICTABISETCS CTYIEHTY, €CJIM OH Ha 00CY’KJlaeMble BOIPOCHI J1aeT
OTBETHI, KOTOPhIC MOKA3bIBAIOT, UTO HE BJIAJICET MaTEpPUAJIOM TEMBbI, HE MOXET J1aTh
JaBaThb apryMEHTHUPOBAaHHBIE OTBETHI, JOMYCKAIOTCS CEPhE3HbIC OIMUOKH B

COACPIKaHUU OTBECTA.
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Ko/uiokBUyM MOXeT CiykuTh (GOpMOH HE TOJBKO IPOBEPKH, HO U
MOBBIIICHUS 3HaHUHM CTyAeHTOB. Ha KOTOKBHYyMax MOTYT OOCYXKIAThCS 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 MNPOBEPKY BIAACHUS TEPMUHOJOTMYECKMM aNnaparoM U
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 IPaBUWIbHBIN OTBET Ha 89-80 % OT 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 BBICTABISETCS 3a MpaBWIBHBIM OTBET MeHee 4em Ha 50 % oT Bcex

BOIIPOCOB.

TectupoBaHue npoBOAUTCS B YacChl, OTBEJICHHbIE Ha JAOOPATOPHBIE 3aHATHSL.
N3 ouneHok TecTOBBIX pPabOT, a TakKe C YYEeTOM AaKTHUBHOCTH CTYJEHTAa Ha
KOJUIOKBUYMaX HAIOJOBUHY CKJIAJbIBAECTCS PEMTHHIOBAs OLEHKA IIPOMEKYTOYHOU

(ceMecTpoBOI) aTTECTAlUU 1O JJAHHOW JUCIUIUIUHE.
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OueHouyHbIE CpeACTBA sl POMEKYTOUHOM aTTecTAlNU

B kadecTBe 3aKIIOUMTENIBHOIO 3Tana MIPOMEXKYTOYHOM (CEeMecTpOBOM)

arTecTaluu MpeayCMOTpCH IK3aMEH.

MeTtoauyeckue yKasaHus 0 cAaye IK3aMeHa

Ha skx3aMmeHe B KauecTBE OLICHOYHOI'O CPEJICTBA IPUMEHSAETCA coOeceoOBaHNE
110 BOIIPOCAM OMJIETOB, COCTABJICHHBIX BEIYIIMM IPENOJABATENIEM W MOJINUCAHHBIX
3aBellyloIIUM Kadeapoi. DK3aMeHbl IPUHUMAIOTCS BEIYIIUM MPENoiaBaTeiIeM WU
€r0 aCCUCTEHTOM.

Bo Bpemsi mpoBefeHHs 3K3aMEHa CTYJIEHTbl MOTYT IOJb30BaThbci paboyeit
nporpaMMoil yueOHON AUCUMILIMHBL. B ciiydae ucrionb3oBaHMs CTYIEHTOM CPENICTB
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 Tpadbl 3a4ETHOM KHUXKKH CTY/ICHTA:
Ha3BaHHWE JMCUUIUIMHBI B COOTBETCTBMM C Y4YEOHBIM IIJIAHOM, €€ TPYAOEMKOCTb,
(dbamMunus mpenoaBarens, OleHKa, 1aTa, MOAMNKCH.

Jljig ciaun yCTHOTO 9K3aMeHa B ayJUTOPHUIO OJTHOBPEMEHHO Mpurianiaercs 5-6
CTYACHTOB. BBIXOOUTH U3 ayAUTOPUM BO BpeMs MOATOTOBKM 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 5K3aMEHAaTOp MOXKET 3aJaBaTh JOINOJHUTEIbHBIC
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 mnpomexyTOYHOW aTTeCTallMd YCTAaHOBJICHBI OIICHKU: 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 I10 UTOraM 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
npenojaBaresiei Mo CooTBETCTBYMOMIECH Kadeape. OneHka, MOTydYeHHAs! CTYIACHTOM
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 Ha BOMPOCHI AK3aMEHAIIMOHHOTO OWJIeTa, KpoMe
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 HEKOTOpPhIE HETOYHOCTU 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 JK3AMEHAIIMOHHOTO Owiera, IJIOXO 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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WneHtuprKaoHHBIA HOMEp: KoHTponbHbIH 5K3eMILIAp HaXoauTcs Ha Kadeape

[Ipy uCHOJL30BAHUM PEUTHUHIOBOM CHUCTEMbI aTTECTAllUM IO JUCTTHUITIINHC

((L[I/ITOJIOI‘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 KIeTKH - ee 3aJ1ayd U MECTO CPEIM 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 ynopsgoueHHas, CTPyKTypUpOBaHHAsA CUCTEMA (IMCKPETHOCTh
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, YDPOBHU KOMIAKTU3ALMU XPOMAaTHHA.

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 3HA0MIIa3MaTuueckuii 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. O0miass  xapakTepuCTUKAa SHEPreTHUECKOro  MeTafoyiu3Ma  KIETKH,
MCTOYHUKH 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 XxapakTepucTHUKa 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 XapakTepUCTUKa TMOBEPXHOCTHOTO armmapara KJIETKU:
r1a3MaTuyeckasi MeMOpaHa, TIIMKOKAIUKC, KOPTUKATBHBINA IUTOCKETIET.

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

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

30. Aare3ns U MEKKJIETOYHBIE KOHTAKTEL.

31. MuTOTHYECKUHN IUKIT 3YKapUOTHOM KJIETKHU.

32. 3akonomepnoctu perutukarnuu JJHK.

33. Muto3: a3kl 1 KHHETUYECKUE MEXAHU3MBI.

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

35. luddepeHumanus KISTOK 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 TEKYLIEH aTTecTAlNH

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

1. IlpuBectn cxeMy CTpPOEHUS U OXapaKTEpU30BaTh COCTAB MOJEKYJIbI
HyKJeoTuaa. Yepes Kakue CBA3U HYKICOTHIbl COCAUHSAIOTCSA B MOJUHYKIEOTHIHYIO
(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€OTHOB.

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

4. Jlatb onpenenenue noHsATus "tpancusauua’. [lpuBectu cxemy U 0OBSICHUTH
MexaHu3M paboTel pubocoM. Ompenenuts poib Kaxaoun (opmer 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 ©W  (QoOpMyNy IIEHTPAJIBHONW  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 MOHATHS 'perukanusa', oOBSICHUTH MOJEKYJSPHBIN
MEXaHMU3M U Ha3HaueHue perunkanuu JJTHK.

Cmpyxkmypa u @pyHKyuu Kiemounozo a0pa
OcHogsHble 8onpocul

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

10. CyurHocTh KOHULEMIIUU HEMPEPBIBHOCTH XPOMOCOM B KM3HEHHOM ITHKJIE
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 mposiBnenust tTpanckpuniuun MPHK MoxHO BuAETh B CBETOBOH H
AIEKTPOHHBINA MUKPOCKOM?

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

15. Crpoenne u ¢yskiuu sapbimka. OOBACHUTH CYIIHOCTH IMPOIECCHHTA
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
OopraHu3anuu paboThl XpoMaTHHA.

19. Ctpoenue u GyHKIHH SICPHBIX 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 TMPEPHIBUCTOM CTPYKType TeHa: SK30H-
UHTPOHHAsl OpraHu3anus reHa, 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 XpOMaTrHA U (DYHKIHMH 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
HopMaibHOe KonmuectBo siaepHo JIHK B 10-50 pa3 Gosblie, yem y dYelloBeka U
Ipyrux miexkonutaromux (2c yenoseka - 6nr AHK, narymku - 11nr, tputona - 74mr,
am¢puymsl - 108nr, canamanapsl - 340mr). [Touemy?

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

26. Kaxosa posie pPHK B opraamzanuu unm QyHKIMOHUPOBAHUU prOOCOMBI?

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

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

29. KakuMu IUTOXUMHUYECKUMH MeTojaMu MOHO BeIsIBUTH JIHK m m3meputsb

€€ KOJIMYECTBO B KJIICTOYHOM H)Ipe?

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 allMHAPHOW KJeTKH. Yem
oOycioBieHa MOpQoaoruyeckasi MoJSIPHOCTb ITUX KIETOK?

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

4. OTKyla noyy4aeT allMHapHas KJIETKa MUTaHWE JUJIsl CUHTEe3a 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 [IDOP? OOBACHUTH CYIIHOCTHh MOCTTPAHCISLUMOHHBIX MOAU(pUKALIHIA
oenkos B [1IOP.

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 HSKCTPY3WH) 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. [Toka3aTh MMHAMUKY BKJIFOUEHHS MEUEHBIX aMHUHOKHCIOT OT 5 MHH J0 3
4acoB MO 30HaM alMHApHOM KJeTku (Meron astopaauorpadum). 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
JHEPreTH4ecKoro Meradboausma'
OcHosHvle 6onpocul

1. IInacTuyeckuid W DSHEPreTUYECKUl MeTaboJIM3M, WX Ha3HAuYCHUE U
HAIIPaBJICHUE PEAKLIAM.

2. OOmas XapakTepucTHKa CHCTEM DHEPreTHYEeCKOT0o MeTaboju3Ma
DYKapHOTHBIX KIIETOK C aBTOTPOPHBIM U TETepOTPOdHBIM TUMAMH MUTaHUA (TIO
Ta0JIMIIE SHEPTETHUYECKOT0 OOMEHA).

3. Crpykrypa, cBoiictBa u (pyHkiuu mojuekyinsl AT®. Kpyroobopor ATO B
KU3HEAEATENbHOCTH KIIETKU. lIpuBect mnpumepsl AT®P-3aBUCUMBIX pEakuil B
KJIETKE.

4. @®ortocuHTE3: CBeTOBasg M TeMHOBas (a3bl. MexaHU3Mbl COMPSHKCHUS
nepeHoca Bojgopoaa u cuare3a AT® B xnoporutacrax (mo Muryeny).

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: mukin KpeOGca m apIxareinbHas 1emb. MeXaHU3MBbI COMPSHKCHUS
nepeHoca Bojiopojia u cuare3a AT® B mutoxoHapusx (mo Murtueny).

7. Uto BBIpaXalOT TEPMUHBL: (HOTOPOCHOPUIUPOBAHNE U OKHUCIUTEIHLHOE
bochopunupoanue? (Ilouemy "dochopunuporanue", mouemy "doro-", moyemy
"okucnutenbHoe"?). UTo o01iero u pa3jauvyHoOro B 3TUX JABYX mpoieccax? ['ae onu
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 MpUMeEpe 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 OOBACHAIOT MPOUCXOKIACHUE IMOTYaBTOHOMHBIX
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: MIaCTHUYECKUI WM YHEPreTHUYECKUN OTpaXKaroT
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: IIACTUYECKOMY WJIM DHEPTreTUYECKOMY -
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 TIIMKOJIUTHYECKUM SHEProoOMEHOM?

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-aBurare/ibHbId M NNOBEPXHOCTHbI
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 MEXaHU3Max?

3. MukpoduiiaMeHThl 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 (ubpodiiact, ameba) W cHenUaTM3UPOBAHHBIX
MBIIIIEYHBIX KJIeTKaxX (MOMEepeYHONoI0caToe MbIIeuHoe BoJIOKHO). [lokazath
UMMYHOIIUTOXUMUYECKYIO JIOKAIH3alMi0 alb(a-aKkTUHWHA, aKTHHA W MHUO3WHA B
ATUX CTPYKTYypax.

5. MukpoTpyOOUYKM Kak CKEJIETHbIE M JBUTATENbHbIE CTPYKTYphl. lIpuBecTu
MIPUMEPHI UCIIOJIB30BAHUSI MUKPOTPYOOUEK B KaU€CTBE IIUTOCKEIIETA.

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

7. Uto siBAsieTCs IIEHTpaMu OpraHU3allMi MUKPOTpyOoUek B kieTke? ['ne 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. TIpoBecTu aHANOTHI0 B MEXaHO-XMMUYECKOW OpraHU3allid W TPHUHIMIAX
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 JBUTATEeNbHBIA ammapaT Oakrepuii? KakoBbl
MPUHIIMITHATBHBIE OTJIMYUS OaKTEpUaIBLHOTO JKTYTHKAa OT PECHUYKH JYKaPUOTHOU
KJIETKU?

OcHosHble 80npocul

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

2. XUMHUYECKMM COCTaB W OpraHu3alus IUIa3MaTHYeCKON MeMOpaHBbI.
[TpuBecTn nOKa3aTENbCTBA B MOJB3Y KUIKOCTHO-MO3aUYHON MOJIEIIH.

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

4. KopTtukanabHbii (CyOMEeMOpaHHBIN) IIUTOCKENET: €ro JJEMEHTHI, 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 CKOPOCTh OOHOBIICHUS U POCTA TIIa3MajIieMMBbI?

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

7. OT4ero BO3HHMKACT KOHIICHTPAIIMOHHBIA TPATUEHT HOHOB W KaK OH

UCITOJIb3YETCSI KIETKOM?


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

JAJIbHEBOCTOUYHBIM®EEPAJIbHBI YHUBEPCUTET

PaGouasi nporpamMma y4eOHoii qucumnianabl «LHuronorns»

: Pazpaboran: WnenrnprkauoHHbIi HOMep: KoHTpOIBHBIHA 9K3eMILISp HaX0quTCst Ha Kadeape
TIpod. Anucumon A.I1. PIIVA. ...... (98)-06.03.01-51.5.5.4-2017 KJIeTOYHOM Ononoruu u reHeruku [HIEH

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
AK30IIMTO3a B )KU3HEACITCIIPHOCTH TKAHEBBIX KIJIETOK M OJTHOKJIETOUYHBIX OPTaHU3MOB.

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

11. OObsicHuth JBa cnoco0a HWHUIMAIMKA BHYTPUKJIETOUYHOIO CHUTHAJA:
aJICHIWIATIUKIA3HEIN U HOHOGOpHBIM. CpaBHUTh WX Ha TNpPUMEpPE PELENTOPOB
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 | IJI€ OHU BCTPEUYAIOTCS?

LlononnumenvHnvie 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 armapaTa M LUTOCKENeTa B peakiuu anaresuud (Quopobdiiacta Ha
cyOctpare.

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

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

1. Yro Takoe MUTOTHYECKHI (KJIETOUHBIM) [HMKI? OxapakTepu3oBaTh
MOCJIEIOBATEIBHOCTh, BPEMSI W KIIOYEBBIE COOBITHS MEPUOJIOB MHUTOTHYECKOIO
LUKJIA.

2. YTo Takoe XpOMOCOMHBIHN IMKJ, B YEM CYIIHOCTb KOHUEMIUU CTPYKTYPHOU
HEMPEPBIBHOCTU XPOMOCOM B JKU3HU KIIETKHU?

3. Korma u xak BO3HWKaeT NUIUIOWIHBIA Habop xpomocom? Kak MeHsercs
Habop xpomocom u Macca JIHK B kieTke mo nepuogamM MUTOTUYECKOTO ITUKIIA?

4. PackppIThb CYIIHOCTh OCHOBHBIX 3aKkOHOMepHocTeil permkanuu JIHK:
MOJIYyKOHCEPBATUBHOCTh, PEIUIMKOHHASI OpraHu3anus, aCHHXpoHHOCTh. Korna u mns
Yero MpOUCXOIUT penapaTuBHbii cunTe3 JJHK?

5. Muro3: ero ¢asbl, NOBEIEHUE XPOMOCOM.

6. Kak ¢opmupyercst u paboraeT MuToTHUYECKOE BepeTeHo? 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 (CTPOEHHME MUTOTUYECKOTO arapaTa, MEXaHU3M LIUTOKUHE3A).

8. Uto olmiero u B 4eM OCOOEHHOCTH Pa3IMUHBIX (HOPM DHAOPETIPOAYKIIUHU:
COMATUYECKOW MOJMIUIOWINHA U MoJuTeHnn? Kakue OTKIIOHEHUS OT HOPMaJbHOIO
MUTO3a MPUBOAAT K HdHAopenpoaykuuu? IlpuBectn mnpumepsl MPOSIBICHUS
COMATUYECKOW TOJUIUIOWIMA W TIOJUTEHUH B TKAHSIX pACTCHUM, >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 npuHnunuansHeie ocooeHHocTH Mero3a? [loueMy meiio3 u mojaoBoi

IIPOLECC, a HE MUTO3 CTAJIM OCHOBHBIM CIIOCOOOM Pa3MHOKEHHSI OPraHU3MOB?
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11. Kakuwe XapakTepUCTUKH XPOMOCOMHOrO Habopa HCHOIB3YIOTCS MpU
OMKMCAHUH BUA0BOTO Kapuotuna? ['ie ucroyib3yercst KapuoTUIIUYECKUM aHann3?

12. Yto Ttakoe nuddepeHIpoBKa KIETOK, OCHOBHbIE HAPABICHUS KJICTOYHON
nudepeHIupoBKH.

13. CTBOJIOBBIC KJIETKH M MIX TTOTSHITUH TI0 HaIpaBieHUsIM TuhHepeHITUPOBKH.

14. UHayKTOpHI M MEXaHU3MBI KJIETOYHOU TUDPEpEHIIMPOBKH.

JlononnumenvHvie 6onpocwl

15. Kyna pneBaercs Marepuan sIepHOM OOOJOYKM W SIAPBINIKA [pU
MCYE3HOBEHUHU ITUX CTPYKTYP B Mpodaze 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 "xpomarupa"? Ckonpko wMomekyn 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. Kakoifi u3 HCIOIB3YEMBIX AaHTPOTOJOTU3MOB OoJjiee MOAXOAUT IS
0003HaYEHUsI JBYX MOCTMUTOTHYECKUX KIIETOK: JIOYEPHUE, CECTPUHCKHUE WIH CIIe
KaKOH-HUOYIb?

20. MuTOoTHYECKHU eNAIIasiCsl KIETKA )KMBOTHBIX TKaHEH OOBIYHO OKPYTJISIETCS
(B snuTenusix, B KyJnbType Ha ctekie). C yem 3to cBsizano? [louemy 3Toro He ObIBaeT
Yy PaCTUTEIbHBIX KIETOK?

21. Kakyio pojib UTparOT IEHTPUOJIM B MUTOTHYECKOM BepeTeHe? Y Kakux
OpraHMW3MOB LEHTPUOJIM OTCYTCTBYIOT, W TMOYEMY Yy HHX MHUTO3 IPOTEKAET

0J1aronoTyqyHo?
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22. Kakue HMTOJOTUYECKUE METOJIbl TMO3BOJSIOT OLIEHUTh B KJIETOYHOM
NOMYJISIIUN TOTI0 KIETOK, HAXOSAIIMXCSI B CHHTETUYECKOM MEPHOJIe MUTOTUYECKOTO
nuKna?

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

STH BapUaAHTBI BLICTPOUTH B "IBOJIIOLIMOHHOE APEBO’ MHUTO3a?

TecTupoBaHME N0 MPOMJIEHHBIM TEMaM IIPOBOAUTCA HaA 6YM21}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 nporecca ssisiercsa JHK:
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.
3. Ilporecc TpaHCAAIUN TPOUCXO/INT:
a) B s/Ipe HA HUTSAX XPOMATHHA;
0) B IUTOIIa3M€ Ha pubocomax;
B) Ha IUIa3MajeMMe B perenTopax;
') B XpOMOCOMAaxX IpH JCICHUH KICTKH.
4. Kakas mMoJieKysa 3aHUMAaeTCs HeTIOCPEICTBEHHBIM ITEPEBOIOM S3bIKA
HYKJICOTUJIOB B SI3bIK AMUHOKHUCIIOT:
a) JIHK;
0) T-PHK;
B) 0€JI0K;
r) p-PHK;
1) u-PHK.
5. MonexynsipHOH OCHOBOW T€HOTHUIIA SBJISICTCS:
a) IHK;
0) Oenoxk;
B) PHK;
I') TIFOKO30aMUHOTJIMKAHBI.

BI)I6GDI/IT6 BCC IMPAaBUJILHBIC OTBCTEIL.

6. Beigenute komnoneHntsl Hykieotuna JJHK:
a) e30Kcupudo3a:
0) rII0K03a;
B) I'YaHO3MH,;
r) pochopnas kucnora;
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. Kakmue KOMIOHEHTHI 00s3aTeTbHO HEOOXOUMBI [T TPAHCKPUIILINU:

a) pubocoma;

6) 1HK;

B) IHK-nnonumepa3sa;

I') [JII0K034;

1) PHK-nonumepasa;

¢) puOOHYKIICOTH/IBI;

) 1€30KCUPUOOHYKICOTU/IBI.

Y CcTaHOBUTE COOTBETCTBUE:

9. VYcraHoBuTe COOTBETCTBUE MKy ypoBHEM kKommakTuzamu JJHK u

COOTBETCTBYIOIIMUMU OCITKAMMU:

Yposenb kommaktuzanuu 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 HYKHCHHOBOﬁ KHCJIOTBI M €€

XapaKTEPUCTUKOM:

TuIl HyKJIEMHOBOM KHUCIIOTHI:

XapakTepuCTUKA HYKJIEMHOBOW KHUCIIOTHI:
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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 prbo03a

I') KaK MpaBuJjIo JBYIENOYEYHAs

1) BCTpEYaeTcs TOJIBKO y OaKTepuil
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