MHWHUCTEPCTBO OBPA30BAHMS M HAYKH POCCUMCKOUW ®EJIEPALIMA
DenepaibHOE rocy1apcTBEHHOE AaBTOHOMHOE 00Pa30BaTE/IBHOE YUPEHIEHHE
BBICLLIETO 00pa30BaHUsI
«/la;ibHeBOCTOUHBIN (heiepabHBIH YHHBEPCHTE D

(ABDY)

HIKOJIA ECTECTBEHHLIX HAYK

«COI'JTACOBAHO» « Y TBEPACIALIOR

Pykosomrens OIT «buosiorusy» Saseyioumii Kapeupoii
KACTO4HOH OHOJIOIMH M PCHETHKH

& [aneinesa 10.A. f@él =75 Anmcumon ALLL

(nozyuice) ®.H.0. py. OI1T) edyen) 7 L (DHO. 3a8. Kkadh.)
« ‘Z_; v OF 20&1‘. « 'é,» 4/ + P07 P
PABOYASI [IPOI'PAMMA YUYEBHOH JTACIAITTHHEI
«IUTOJOI' USI»
Hanpagsnenne noaroroein — 06.03.01 «Buosiorusm

[Tpodms «MHKpOOHOIOTHsI»

Dopma MoAroToBKH 04HAst
Kypc 2, cemectp 3

neKurn — 36 yac.

NPaKTHYECKHE (CEMUHAPCKHE) 3aHATHS — HeT

nabopatopHble paGoTs! - 36 yac.

B TOM 4uciie ¢ ucrnoas3oBanueM MAO — sek. 6 / 1ab. 18 uac.
B TOM YHCJIE B 3JIEKTPOHHOH hopme - Her.

BCErO HacoB ay/IMTOPHOW Harpy3kH — 72 vac,

B TOM 4HMClIe ¢ Henonb3zoBaneM MAQO — 24 vac.

B TOM HHMCJIE KOHTPOAHpYEMas camocTosTe/IbHas pabota - Her.
B TOM YHCJIE B IEKTPOHHOH dopMe - HET.

camocTosTe/ibHas pabora — 36 uac.

B TOM YHCJIe Ha MOArOTOBKY K 3K3ameHy — 27 vac.

KypcoBas paboTa / KypcOBROH NpOeKT - HeT

9K3aMeH — 3 cemecTp

3a4€T — HeT

Pafouas nporpamma cocTapneHa B COOTBETCTBMM ¢ TpeOoBanmsmu OOpasoBaresbHONO CTAHAAPTA  BBICLLETO
obpasoeanus JIBOY, yreeprkienHoro npukaszom pexropa JIBOVY or 07.07.2015 Ne 12-13-1282.

PaGouas nporpamma obcysxaeHa Ha 3acenannu Kadeaps kierounoi Guonoruu 1 rederuiu LLIEH

npotokon Ne 1 o1 12.09.2017 r.

3asemyroumi kadeapoii — npod. A.IT. AHHCHMOB.
Cocrasurens: npod. A.Il. AHHCHMOB.
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Oo6opoTHas cTopoHa THTYJILHOTO Jucta PITY /]

I. PaGouas mporpaMmma nepecMOTpeHa Ha 3acelaHHH Kadeapshl:
IIpoTokom ot « » 20 1. Ne

3aBenyronwii kKadeapoi

(monnuce) (H1.0. ®amumnms)

I1. PaGouasi nporpaMma nepecMOTpeHa Ha 3acefaHHH Kadeapbl:
IIpotokon ot « » 20 r. Ne

3aBenyronimii kKadeapoi

(oamcp) (1.0. ®ammms)
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AHHOTanMs K padoueii mporpaMmMe JUCUMILIMHBI

«uroaorus»

PabGouass mnporpamma ydeObHOM auciuiiuHbl «l{uTonorus» cocraBieHa B
COOTBETCTBHHM C TPEOOBAaHUSIMH OOPa30BATEIBHOTO CTAHIAPTA BBHICIIIETO OOpa30BAHUSI
JAB®Y no nanpasienuto «buonorusy. {ucuumirvHa npeaHa3HadyeHa CTyAEHTaM 2-To
Kypca Bcex mpoduiieil u peanusyercs B pamMkax ydeOHoro mukia bl.b — GazoBas

4qacCThb.

OO61mast TpyJI0EMKOCTh OCBOCHUS JUCIUIUIMHBI COCTABIISIET 3 3a4ETHBIC €AMHUIIBI
(108 gacoB). YueOHbBIM IJIAaHOM MPEAYCMOTPEHBI JieKIuu (36 yacoB) U 1a00paTOpHBIC
paboTsl (36 yacoB), camocTosITeNbHAsE padoTa (36 yacoB, B TOM UYHKCII€ HA MOJITOTOBKY

K 9K3aMeHy 27 4acoB).

[utonorust  sBisieTcss  (QyHAAMEHTATbHOW  OMOJOTMYECKON  JUCHMILUIMHOM.
[TockonbKy KJI€TKa TMPEACTaBISIET COOOM AIEMEHTApHYIO JKUBYIO CHCTEMY,

(baKTHYECKH [UTOJOTHS U3y4yaeT 0a30BbIe MPUHIIUITHI OPTaHU3AINH KU3HH.

N3yyenne nurTonorun  cBA3aHO ¢ Aapyrumu  guciuniumHamu - OC.
[IpenmecTBytomuye AUCIUIUIMHBL: 00Ias OMOJIOTHSA, 300JI0THsI, OOTaHUKA (Pa3Iesbl
0 OJHOKJIETOYHBIM OpraHu3MaM), aHaTOMus uesioBeka. I[lapamienbHbie WU
MOCJICAYIOIINE JAUCIUIIIMHBI, YCBOCHHE KOTOPBIX OIUPAeTCs Ha IUTOJIOTHIO:
OMOXHUMHS U MOJICKYJISIpHAst OMOJIOTHS, TEHETHKA M CeJIeKITUs, (PU3HOJIOTHS YeIOBEeKa

N ) KUBOTHBIX, HMMYHOJIOT YA, ouoJorus PAaSMHOKCHUS U pa3BUTHUS, 6I/IO(1)I/I?>I/IKa " ap.

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

OCHOBHBIMH 3aKOHOMCEPHOCTSAMHU CTPOCHUS, (bYHKLII/IOHI/IpOBaHI/ISI M Pa3BHUTHA KIICTOK.

3amaumn:
- O3HaKOMHUTb  CTYJE€HTOB C OCHOBHBIMH  4Ye€pTaMU CTpPOCHUS U

KU3HCACATCIIbPHOCTH KIICTKH KaK SHCMCHTapHOﬁ KUBOU CHCTCMBI,
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- U3YUUTHb OPraHHU3alIWIO0O W IIPUHIMUIIBI (bYHKHI/IOHI/IpOBaHI/ISI KIICTOYHOI'O Aapa,

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

IMOBCPXHOCTHOTI'O aIlliapara KJICTKH,

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

IPUYUHBI 1 MEXaHU3MbI JUPPEPEeHIINAIIHN KIETOK;

- BCKPBITH IIPpUYHUHBI U q)OpMLI IMPOABJICHUA PasApPaAXKNUMOCTH, IIATOJIOTHHN H

CMCPTH KIICTOK;

- chopMyHpOBaTH COBPEMEHHBIE MTOJIOKEHHUS KIIETOYHON TEOPHHU.

B pesyinbrare OCBOEHHS Kypca Yy CTyAeHTa (OpMUPYIOTCS CIEAYIOLINE

oOmenpodeccuoHaibHbIE U MPO(HECCUOHATBHBIE KOMIIETEHIINH:

Kon u ¢popmymposka

ITanbl (l)OpMHpOBaHPIH KOMIECTCHIIMHU

KOMTIETEeHIINH
0a30BbIC MPUHIMITEI KIICTOYHOW W TKAHEBOI OpraHu3aIum
OIIK-5 3Haer OMOJIOTMUECKUX 00BEKTOB, onoduznueckue u
OMOXMMHYECKHE OCHOBbI MEMOpPAaHHBIX IPOLECCOB H
CIOCOOHOCTD  MPUMEHSTH 3HAHHE MOJIEKYIISPHBIX MEXaHU3MOB KU3HEIEATEILHOCTH
TIPUHIIUITOB KIJICTOYHON
OpPUCHTUPOBATHCS B MHKPOCKOMMYECKUX Tpernaparax |
OpraHu3aiu OMOIOTUYECKHUX
3IIEKTPOHOTPaAMMaX, pas3nuyath OCHOBHBIC
0o0BekTOB, Omodm3muecKkux u .
Pa3HOBUIHOCTH TKaHEH U KIIETOK;
OMOXMMHYECKUX OCHOB, | VMeeT . .
NPUMEHSTh 3HAHHSA O KICTOYHOW W  TKAaHEBOW
MeMOpaHHBIX MIPOIIECCOB u
opraHu3anuu, OWOPU3NYECKHMX W  OHOXUMHUECKUX
MOJICKYJISIPHBIX MEXaHU3MOB
OCHOBaxX JKHU3HENCATEIILHOCTH TMPH H3YUYEHHH 4YaCTHBIX
KHU3HEICATEITBHOCTH .
HAYK U MPOBEJCHUH HAYYHBIX HCCIICOBAHHUIA
Bnanmeer | HaBbIKaMHU pabOTHI C ONMTHUECKHUM MUKPOCKOTIOM
3 OCHOBHbIC 3aKOHOMEPHOCTH U COBPEMEHHbBIE JIOCTHIKCHUSI
HaeT
TCHETHKH U CEJICKIINN, TCHOMUKH, TIPOTCOMUKH
OIIK-7
CHOCOOHOCTh MPUMEHSATh 0a30BbIC NPUMEHSTh 0a30BbIC TPEJACTaBICHHS 00 OCHOBHBIX
npezcTaBieHuss 00  OCHOBHBIX | Ymeer 3aKOHOMEPHOCTSX M  COBPEMEHHBIX  JTOCTHXKCHHSX
3aKOHOMEPHOCTSX M COBPEMEHHBIX TCHETHUKH M CEJIEKIMH, O TCHOMUKE, IIPOTECOMUKE
JOCTHKEHHSX TeHETHUKH "
CEJIeKINH, 0 TEHOMUKE, CHOCOOHOCTBIO MPUMEHSTh 0a30BBIE TPEINCTaBICHUS 00
IPOTEOMHUKE B OCHOBHBIX 3aKOHOMEPHOCTSIX u COBPEMEHHBIX
Jaaeer
JNOCTW)KEHHSAX TEHETUKH W CeNIeKIIMH, O TEHOMHKE,
HPOTEOMHKE
OITK-9 3HaeT 3aKOHOMEPHOCTH BOCIIPOM3BE/ICHHUS U WHIUBHIYAIHLHOTO

pa3BUTUA OMOJIOTUYECKUX O6B€KTOB, METO/bI IMMOJTYYCHUA
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CITOCOOHOCTH HCITOJIB30BaTh 1 paboTHI ¢ SMOPHOHATHHBIMUA 00BEKTaAMH

0a3oBbIc TIPEICTABIICHUS 0

3aKOHOMEPHOCTSIX WCIIOJT30BaTh 0a30BBIC TIPEICTaBICHNUS 0
BOCITPOH3BEACHUS |y eer 3aKOHOMEPHOCTSIX BOCITPOU3BEICHHS U WHAUBH Y aJILHOTO
WHIMBUTyJIbHOTO pa3BUTHUS pa3BUTHS OUOIOTHYECKHUX OOBEKTOB, METOJIBI MOTydEHUS
OMOJIOTHIECKHUX 00BEKTOB, 1 paboThI ¢ IMOPHOHAITEHBIMHA 00BEKTAMHU

METOJIbI TIOJMYYeHHUS M PabOTHI ¢
3MOPUOHATLHBIMU O0BEKTaAMH

CIOCOOHOCTBIO UCIIOJIB30BAaTh 0A30BBIC MPEICTABJICHUS O
3aKOHOMEPHOCTSIX BOCITPOM3BEACHHS W HHIHUBHIYaTbHOTO

Bnaneer
pasBUTHS OMOIOTHYECKUX OOBEKTOB, METOMBI MOTYYCHUS
1 paboThI ¢ IMOPHOHAIEHEIMHA 00BEKTAMHU
COBpPEMEHHYIO  ammaparypy © 000pyIOBaHHE IS
3HaeT BBIMOJTHCHHST HAyYHO-HCCIICOBATEILCKIX —IONIEBBIX U
J1a00PAaTOPHBIX OMOJIOTUYECKUX PadoT
IK-1
KCIITyaTHPOBaTh BpEMEHH nrapar u
CIOCOOHOCTh  3KCIUIyaTHPOBATh SKCILTyaTHpoBa COBPCMCHHYIO  allllapaTypy
COBDEMEHHYI0  ammaparypy  H | Vageer obopynoBaHue ISt BBIMOJTHCHHS HAYYHO-
u BATCILCKUX  MOJEBBIX | TOPHBIX
000py0BaHKE IS BBIMOIHCHHS CCIIENIOBATEIRC one naboparop
HAYYHO-UCCIIETIOBATEIBCKHX Gronornyeckux pabot
MOJICBBIX u nabopaToOpHBIX
CIOCOOHOCTBIO IKCILTyaTHPOBATh COBPEMEHHYIO
OuMoJI0rMUecKuX padboT 5
amnmapar U 000pyIOBaHUE JIIS BBHITIOJTHEHUS] HAYYHO-
Brazeer patypy Py y4

UCCIICIOBATENBCKUX ~ TIONEBBIX U JabOpaTOpHBIX

Omonormaeckux pabot

st hopMupoBaHUs BBINIEYKA3aHHBIX KOMIIETCHIIMA B paMKaxX IUCIUILIAHBI

((LII/ITOJIOFI/IH» MNPUMCHAIOTCA CICAYIOMIHME METOAbI aKTHUBHOIO0/ HHTEPAKTUBHOI'0

00y4eHuUs:

JIeKIIMOHHBIE 3aHATHS:

1. JIexuus-Buszyanu3amnus;

2. Jlexnus-6ecena;

3. Jlekmus ipecc-KoH(pEepeHIHs.

JlabopaTopHblie pabOThl U KOJUIOKBUYMBI:

1. KosmokBHyM-AUCTIYT;

2. KonnokBuym-npecc-KoH(pepeHIusl.
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I. CTPYKTYPA U COAEPXKAHUE TEOPETUUYECKOM YACTHU KYPCA

Jlekuuu (36 1)

Tema 1. Begenue. Ilpeamer u MeTOAbI HUTOJIOTHH (2 4)
[{utonorus - ee 3aja4M U MECTO CPEAU IPYTUX HAYK.

MGTOI[BI U MCTOOOJIOTHA U3YUCHUA KIICTOK.

Tema 2. KiteTka - 3jieMeHTapHas :xuBasi cucrema (2 4)
Kietka kak oTKkpbITas MeTaboandyecKas CucTeMa.
XUMHUYECKHM COCTaB KJICTKH.
Kierka kak nH(popMaImoHHas caMOBOCIIPOU3BOIAIIASCS CUCTEMA.
KieTka kak CEeHCOpHO-pEaKkTHUBHAS CAaMOPETYJIUPYIOIIAICS CUCTEMA.
Knerka kak ymopsjgodeHHas CTPyKTypupoBaHHas cuctema. Ilpo- wu

9YKAapPHUOTHBIC KIICTKH.

Tema 3. I'eHeTHUYeCcKHUil aNMapaT KJIAETKHA U OPraHU3allus TPAHCKPUIIIIAN

(kyeTouHOe s1APO) (4 1)

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

CocraB u CTpyKTypHasi OpraHu3anns xpomatuHa. Hykieocomsbl, HyKJIEOMEpHI,
XPOMOMEPBI, XPOMOHEMA, XpOMaTUAA. DYXPOMATHH U T€TEPOXPOMATHH.

XpOMOCOMHBII HAOOP, KAPUOM U KapUOTHII.

TpaHcKkpUNIIMOHHAs AaKTUBHOCTh XpOMAaTHWHA, cUHTe3 W npoueccuHr MPHK.
Cmnaticunr. Mopdonorudeckoe Boipakenne cuateza MPHK.

Crpykrypa u (yHKIUU sIpbIIKa, GOpMUpOBaHHE PUOOCOM. SIPBIIIKOBBHIN
opraHu3arop. Yucno sapelliex.

HI[CpHaSI O6OJ'IO‘-IK3, MAaTPHUKC U AACPHO-TUTOINIA3MATUICCKUC OTHOIICHU .
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Tema 4. Opranuzanusi JIACTHYECKOr0 MeTa00JIM3Ma B IUTOILIA3Me

(BakyoJisipHasi cucTemMa KjiaeTkn) (4 4)

OO6mr1ast xapaKTepUCTHUKA CHUCTEMBI TUTACTUYECKOT0 MEeTa0oImM3Ma.

Pubocombl 1 miepoxoBaThiil (rpaHyISPHBINA) SHAOIIA3MATHYECKUN PETUKYIIYM.
buocunTe3, NpONECCUHT U TpaHCIIOPT Oelika.

I'mapkuii  (arpaHynspHBIM)  SHAOIUIA3MATHYECKUM  PETUKYJIYyM H  €ro
MIPOU3BOJIHbIE. BHOCUHTESBI, 1ETOKCUKAIUS, KOHIIEHTPUPOBAHUE BEILIECTB.

Amnmapar Tompmku (mmactuH4aThiid  KoMmiuiekc). Cekpenus, OOHOBIECHUE
I1a3MajeMMbl, BHYTPUKIIETOUHAS WM3OJISIUS BElIeCTB. Be3ukymnsipHO-MeMOpaHHBIHM
KOHBENEP KIIETKH.

JIn3ocombl u BHYTPHUKIICTOYHOC IMUIIICBAPCHHC.

Tema 5. Opranmszauusi SHepPreTHYecKOro meradoausma (MHUTOXOHAPHUH WU
miacTuabl) (2 4)

buoxumus sneprernueckoro oomena. Iukn AT®. Xemocunres, GoTOCHHTE3,
[JIMKOJIN3, JIbIXaHUE.

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

Crpykrypa u hyHKuu miactuj, cuate3 ATO.

[ToryaBTOHOMHOCTh IJIACTUJ, M MHTOXOHJIPUHM, THUIIOTE3a CUMOHOTeHe3a

YKAPUOTHBIX KIIETOK.

Tema 6. OnopHo-aBuUrarebHas cucremMa (uMTockeser) (4 4)
CocraB u o0111ast XapaKTepUCTHKA OMTOPHO-/IBUTATEILHON CUCTEMBI.
[IpomexxyTouHbie (PUITaMEHTHI.
MukpodunameHTbl.  AKTUH-MHO3WHOBBIA  KoMIuiekc.  KopTukanbHbie

bunamMeHTsI, cTpecc-GuOPUILIBI 1 MUODUOPUILITHL.
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Mukpotpy6ouku. [{eHTprnonan U KIEeTOYHBIM HEeHTp. TpaHcrnopTHas (QyHKIIUS
MUKpPOTPYOOUEK, IBUTATEIbHbIE O€IKU. PECHUYKU U KTYTUKH.

XKryTtuku 6aKTepHii.

Tema 7. IloBepXHOCTHBIN anmapar KJIeTKH (IuIasMarudyeckass MeMOpaHa,
miazmMajgemMma) (4 4)

CoctaB u o0mas XxapakTepUCTHKa IOBEPXHOCTHOTO ammapara. MemOpaHna,
TIMKOKAJIMKC, KOPTUKAIBHBIN [IUTOCKEIIET.

baprepHO-TpancniopTHas byHKIHS. [TaccuBHBII 51 AKTUBHBIN
TpaHCMEMOpAaHHBIA ~ TpaHCHOpT. MeMOpaHHBIA  MOTEHUMald, €ro 3HayeHUeE.
Be3ukysipHbIA TPAHCIIOPT.

PeuentopHo-curHaneHass QyHkuus. CoctaB M MEXaHM3MBbl  JEHCTBUS
MeMOpaHHBIX pELenTopoB. Penentopbl TOPMOHOB M MeAMATOpoB. Penenuus B
peaKkuusaxX pacro3HaBaHUs U UMMYHUTETA.

AI[FGBI/IH N MCKXKJICTOYHBIC KOHTAKTHEI.

Tema 8. Penpoayxkuus kjietTok (4 4)

MutoTndeckuil (KI€TOYHBIM) LUK ero perymsius. Ilepuoasl mHTEepdassl,
MUTO3. «KOHTPOIBHBIN MyHKT)» IIUKIIA, BEIXO B TU(PGHEPEHIIUPOBKY, MOKOH, allONTO3.
['eHeTHUECKUI KOHTPOJIb IIUKJIA.

3akonoMepHoctn perumkannu [JHK. TlomykoHcepBaTMBHOCTB, pEIJIMKOHHAS
OpraHu3anys XpOMOCOM, AaCHHXPOHHOCTb, pPENApPaTUBHBIA CHUHTE3, pEIUIMKALUs
TEJIOMEPOB.

Kunetnueckue MexaHu3Mbl MUTO3a: npomeTada3Hble U aHa(pazHble ABUKEHUS
XPOMOCOM, LINTOKUHES.

CpaBHuTENBHAA HUTOJIOTUS MUTO3a. OPTO- U TIIIEBPOMUTO3.

Monupukaiuu  MHUTOTHYECKOIO  LHKJIA.  DHIOPENPOAYKIHS  KJIETOK:

MUTOTHUYECKUMN 6J'IOK, 9HAOMMUTO3, SHAOPCAYIIMKAIIHA. HOJII/IHJ'IOI/II[I/ISI H ITIOJINTCHUA.
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Tema 9. Indpdpepenumanus kierok (4 4)

OO6mme moHATHS: KIeTouHas AuddepeHIuanus, TUCTOTEHE3, CTBOJOBBIC
KJIETKH U ux noreHuuu. Kinerounsiii mudpepoH, KI0H, MOMYISLIUS.

Teopus nuddepennmanbHOM SKCIPECCHH TEHOB.

WuaykTopsl M perynsaropsl aud@epeHuuanuu  KIETOK. OMOpHUOHaJIbHAS
JeTepMUHAIHS, SMOpUOHATbHAS UHAYKIIHS, HEUPO-TyMOpaJIbHAs PETYJISAIHA.

Mexanusmbl nuddepeHnuanbHoi skcnpeccun reHoB. [IpsMas u HempsMas

peryjrinusg S9KCIIpCCCUU I'CHOB. AHBTepHaTHBHBIﬁ CILJIaMICHHT.

Tema 10. PeakTMBHOCTB, IATOJIOTHSA U CMEPTh KJIETOK (2 4)
Cneunduueckue u  Hecrieuuduueckue  pazapaxkurenn.  Kietounoe
BO30YXKJIEHUE U TIOBPEKICHUE.
[ToBpexxnenune ot Hecnenupuyueckux (akTopoB, MapaHEKpPO3 U IMapabuos.
[ToBpexaenue ot cnernupuyueckux hakTopoB. ['eHepanu3zaius MoBPEKICHUS.
OO6paTuMOCTh peakiuii MOBPEXKACHUS U KJIETOYHbIC aganTanuu. KieTtodHsbie
OHOIMPOTEKTOPHI.
Hekpornueckass cMepTh KJIETKH. AIMNONTO3 - 3alpOrpaMMHUPOBAaHHAsi CMEPTh

KJICTOK

Tema 11. Kinerounasi Teopus (2 4)
Hctopus co3nanus KI€TOYHOU TEOPHUH.
CoBpeMEHHOE COCTOSIHUE KIIETOYHOM TEOPHUH, €€ MOCTYIATHI.
3HayeHue KJIETOYHOM Teopuu sl oOmiei Ouosiornu, €€ 4YacTHBIX Hayk,
OMOMETUITMHBI M OMOTEXHOJIOTHH.
Jlexkuus npecc-koHpepeHums (2 4)
B3anMocCBsI3b KIIETOYHBIX CTPYKTYP U IPOLIECCOB.

OT KJIETOK K TKaHAM, OT OUTOJOI'MU K T'MCTOJIOI'NH, (I)I/ISI/IOJ'IOFI/II/I, 3M6pI/IOJ'IOFI/II/I.
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II. CTPYKTYPA U COAEP)KAHUE IPAKTUYECKOM YACTHU KYPCA
JlaGopaTopHblie padoThl M KOJJIOKBUYMBI (36 1)

JlabopaTtopnasi padora Ne 1. CBeroBasi mukpockonusi. O0mas mopdgosorus
KJIEeTKH (2 4)

1) CBeTOMUKpOCKOIMYECKAS TEXHHKA,;

2) O6mras Mop¢oJIOTHST PAaCTUTEILHON KIICTKH;

3) OO01as Mmopdoaorust >)KUBOTHOM KIIETKH;

4) 'nCTOXUMHUYECKHE OKPACKH.

JlaGoparopHasi padora Ne 2. DyleKTPOHHAST MUKPOCKONUS. YJIbTPACTPYKTypa

KJIeTKH (2 4)

1) [IpuHuMnUanpHask CXemMa yCTPOMCTBA 3JIEKTPOHHBIX MUKPOCKOIIOB;

2) Tumbl 3I€KTPOHHBIX MUKPOCKOIIOB;

3) MeToauku IpUTrOTOBJICHUSI MIPETIAPATOB JJIsl AJIEKTPOHHON MUKPOCKOIIUY;

4) YbTpacTpyKTypa KIETKU;

5) EnuHunpl u3MepeHus U MacimTad B MUKPOCKOTIHH.

JlaGoparopHasi pabora Ne 3. CTpykTypa XpOMaTHHA U XPOMOCOM (2 4)
1) O6mas mopdonorus sapa;
2) YibTpacTpyKTypa siapa;

3) XpOMOCOMHBIH ITUKII B MEHO3E.

JlaGoparopHnasi padbora Ne 4. Untepdasznoe siapo. Tpanckpunuus (2 4)
1) O6mas Mmopomorus AapHIIIKa;

2) Cunres u npoueccudr pPHK. Ynesrpactpykrypa snpeimka;
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3) ABTOopaauorpadus 1 ee UCIOIb30BAHNUE MTPU U3YUCHUH CUHTE30B.

KosnoxkBuym n tecrupoBanue Ne 1. CTpykrypa v pyHKIMHU KJIETOYHOTO0 siapa (2

4)

JlabopaTopnasi padora Ne 5. Meraboan4yecknii annapar nuromiasmbl: JIIP,
anmnapart l'osabxxu (2 4)

1) Opracromnazma (ILIDP, Turpoun;1) HEPBHBIX KIETOK CIIMHHOTO MO3Ta;

2) Anmapat ['ob/1K1 B HEPBHBIX KJIETKaX CIIMHAJIbHBIX TAHTJIEB;

3) Yaerpactpykrypa IIDP u anmapara ["osbaxu.

JlaGoparopHass padora Ne 6. Mera0doanyeckuil anmapar IUTOIJIA3MBI,
ceKpeums, JJU30COMbI (2 4)

1) Mopdosorust aliiHapHBIX KJIETOK MOPKEITYI0YHOM JKeTe3bl;

2) YIbTpacTpyKTypa allMHApPHOU KJIETKU MOJIKETYI0YHOM JKEJIe3bl;

3) Mopdomorust 60KaTOBUAHBIX KIETOK KHIIICUHHUKA;

4) YbTpacTpyKTypa O0KaJTOBUIHON CIU3UCTOMN KIETKH;

5) Mopdonorust ¢parouTos;

6) CxeMa BHYTPHUKJIETOUYHOTO MUIIIEBAPEHUS TI0 JAHHBIM 3JIEKTPOHHO-

MHKPOCKOITMYECKUX UCCIIETOBAHUM.

KosunokBuym n tecrupoBanue Ne 2. Opranusanus JacTH4eCKOro

MeTadom3Ma (2 4)

JlaGoparopHasi padora Ne 7. OpraHuzanusi 3JHePreTu4ecKkoro meradoamnsma (2 4)
1) O6mas MmoponoTHss MUTOXOHIPHIA;
2) YIIbTpacTpyKTypa MUTOXOHIPUH;

3) YabTpacTpykTypa XJIOPOILIacTa.




JAJIBHEBOCTOUYHBIM®EEPAJIbHBI YHUBEPCUTET

PaGouasi nporpamMma y4e0Hoii qucumnianabl «Huronorns»

Paspaborai: W nenTudrKanoHHbIi HOMep: KOHTpOIBbHBII IK3EMILISIP HAXOAUTCS Ha Kadeape
IIpod. Arncumos A.I1. PIIVA. ...... (98)-06.03.01-51.5.5.4-2017 KkieTouHoi 6uonoruu u reseruku LHIEH Jluer 12 13 65

KosnoxkBuym n tecrupoBanue Ne 3. buoxumuuyeckue 0CHOBbI H OPraHU3 AU

JHEPreTUu4ecKoro Meradoausma (2 4)

JlaGopaTopHnasi padora Ne 8. OnopHo-ABUraTeJIbHbIN anmapar (2 4)
1) O6uras Mmop(oorus MONEePEeUHONOJIOCATOTO MBIIIEYHOTO BOJIOKHA;
2) YipTpacTpykTypa MUODUOpUILT;
3) O6mas Mmop(oOTHsT KHHOIIMIIN;

4) YnpTpacTpyKTypa peCHUYEK U KI'YTUKOB.

JlaGoparopHasi padora Ne 9. [IoBepXHOCTHBIN anmapar KJIeTKHU (2 1)
1) llleTouynas kaiiMa KJIETOK KUIIIEUHOTO SITUTEIHNS;

2) YapTpacTpyKTypa MUKPOBOPCHUHOK;
3) O6mmas Mmopdosorus U yapTpacTpyKTypa MEKKIETOUHBIX KOHTAKTOB;

4) Knaccudukaruss MeKKJICTOUHBIX KOHTAKTOB.

KosnokBuym n tecrupoBanue Ne 4. OnopHo-ABUraTe/ibHbII U OBEPXHOCTHBIN

anmnapartbl KJIeTKHU (2 1)

JlaGopaTopHnas padora Ne 10. Penpoaykuusi KjieTok: MuUTO3 (2 4)
1) Muto3 pacTUTENIbHON KIIETKH;
2) MuUTO03 )KUBOTHOM KJIETKHU;

3) MuTtoTHueckuii anmnapar.

JlaGopaTopHasi padora Ne 11. Penpoaykuusi KJIeTOK: JHAOPenpoAyKIus (2 4)
1) DHI0MUTO3 B KJIETKAX Pa3HBIX TUIIOB;

2) IlonuTeHHBbIE XPOMOCOMBI.
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KosunokBuym n tecrupoBanue Ne 5. Penpoaykuusi u nudgepeHuupoBka

KJIETOK (2 1)

KoanoxkBuym-aucnyrt Ne 6 (2 4)

[ToueMy KkJIeTKa CUMTAETCA DIIEMEHTAPHOU KUBOW CUCTEMOM ?

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

BOHpOCI)I N OTBCTHI OK3aMCHaA.

III. YHEBHO-METOANYECKOE OBECIIEYHEHHUE
CAMOCTOSATEJBHOMN PABOTBI OBYUAIOIIIUXCS

VY4eOHO-MeToINYECKOe 00EeCIEUeHHE CaMOCTOSTENbHOW Pad0Thl 00yHarOIIXCS
no quctuminHe «uronorus» npencrasneno B [punoxenun 1 u Bkiarovaer B ceos:

- MIaH-rpadyK BBHIMOJTHEHUS CaMOCTOSTEIBHON palbOThI MO AUCUHUIUIMHE, B TOM
YHClie IPUMEPHBbIE HOPMBI BPEMEHH Ha BHITIOIHEHHE 110 KAXKIOMY 33JIaHUIO;

- XapaKTepUCTHKAa 3aJaHul [l CaMOCTOSITENIbHOM pabOThl CTYAEHTOB H
METOUYECKIE PEKOMEH/IAINHY IO UX BBITTOJIHEHUIO;

- TpeOOBaHUs K IPEJCTaBICHUIO U 0(OPMIICHHUIO PE3YJIbTaTOB CaMOCTOSITENIbHOM
paboTHI;

- KpUTEpPUH OLIEHKU BBITIOJIHEHHSI CAMOCTOSATEIbHON padoThI.

IV. KOHTPOJIb JOCTUXXEHUS LIEJIEH KYPCA
JIJ1s1 KOHTPOJIS UCIIOJIB3YIOTCS CIEAYIOIINE OLICHOYHBIE CPEACTBA:

YO-1 —unauBnayaabpHOe cobeceoBaHNuEe, B OCHOBHOM Ha DK3aMEHE;
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VO-2 - KOJUIOKBUYM — y‘IC6H0€ 3aHATHUC B BUJC KOJIJICKTUBHOI'O CO6€CCI[OB&HI/ISI;

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

[1P-6 — nabopaTtopHas pabora.

Ne | KonTponupyembie MOYIH O1ieHOYHbIE CPEJICTBA -
i/ /pa3neinsl / TeMbI Kopp! 1 sTamnst HAaMMEHOBAHHE
i JUCIUILTAHBI dbopMupoBaHus TEKYIIUHA | MIPOMEKYTOUHAS
KOMITETCHIIN I KOHTPOJIb aTTecTalus
1 | Tema 1. Benenue. OIIK-5 | 3uanue [1P-6 YO-1
[Ipenmer u meToABI OIIK-7 | Ymenue
LUTOJIOTUU Bnanenue
OIIK-9 | 3nanue [1P-6 YO-1
[K-1 YmMenue
Bnanenue
2 | Tema 2. Knetka - OIIK-5 | 3nanue [1P-6 YO-1
3JIEMEHTApPHAS KUBasI OIIK-7 | Ymenue
cucrtema Bnanenue
OIIK-9 | 3nanue [1P-6 YO-1
[K-1 YmMenue
Bnanenue
3 | Tema 3. I'enernueckuii OIIK-5 | 3nanue YO-2 YO-1
arnmnapar KJIeTKH U OIIK-7 | Ymenue ITP-1
OpraHu3anus Bnanenue I1P-6
TPaHCKPUIILIUU OIIK-9 | 3nanue I1P-6 YO-1
(uaTepdazHoe sIpo) ITK-1 YmMmenue
Bnanenue
4 | Tema 4. Opranuzanus OIIK-5 | 3nanue YO-2 YO-1
MJIACTUYECKOTO OIIK-7 | Ymenue ITP-1
MeTabor3ma B Bnanenue [1P-6
uToruiazMe (BakyossipHas | OITK-9 | 3nanue YO-2 YO-1
cHcTeMa KJIETKH) IIK-1 Ymenue I1P-6
Bnanenue
5 | Tema 5. Opranuzanus OIIK-5 | 3nanue YO-2 YO-1
SHEPreTUYECKOTO OIIK-7 | Ymenue ITP-1
MeTadoIn3Ma Bnanenne I1P-6
(MUTOXOHAPUU U OIIK-9 | 3nanue YO-2 YO-1
TIJIACTU]IBI ) IIK-1 Ymenue I1P-6
Bnanenue
6 | Tema 6. OnopHo- OIIK-5 | 3nanue YO-2 YO-1
JBUTraTejabHas cucTeMa OIIK-7 | YMmenune TIP-1
(uMToCcKener) Bnanenue [1P-6
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OIIK-9 | 3nanue YO-2 YO-1
ITK-1 YmMenue I1P-6
Bnanenue
7 | Tema 7. IloBepxnocthbiii | OIIK-5 | 3nanue YO-2 YO-1
arnmnapar KJIeTK! OIIK-7 | Ymenue I1P-1
(Tutazmartudeckast Bnanenue I1P-6
MeMOpaHa, mnazMaiemma) | OINK-9 | 3nanwue YO-2 YO-1
ITK-1 YmMenue I1P-6
Bnanenue
8 | Tema 8. Penpoaykiius OIIK-5 | 3ganue YO-2 VO-1
KJIETOK OIIK-7 | YMenue I1P-1
Brnanenue I1P-6
OIIK-9 | 3nanue YO-2 YO-1
IIK-1 YMmenue I1P-6
Bnanenue
9 | Tema 9. luddepenumanus | OIIK-5 | 3nanue YO-2 YO-1
KJIETOK OIIK-7 | YMenue I1P-1
Brnanenue
OIIK-9 | 3nanue YO-2 YO-1
IIK-1 VYMmenue
Bnanenue
10 | Tema 10. PeakTuBHOCTD, OIIK-5 | 3nanue VO-2 YO-1
[1aTOJIOTHUS U CMEPTh OIIK-7 | Ymenue I1P-1
KJIETOK Brnanenue
OIIK-9 | 3nanue YO-2 YO-1
IIK-1 VYMmenue
Brnanenue
11 | Tema 11. Knerounas OIIK-5 | 3nanue YO-2 YO-1
Teopus OIIK-7 | Ymenue
Brnanenue
OIIK-9 | 3nanue YO-2 YO-1
IIK-1 VYMmenue
Brnanenue

KOHTpOJIbHBIE U METOAMYECKUE MAaTEepHallbl, a TAKKE KPUTEPUU W MOKA3aTelH,
HEOOXOJMMBbIE /JIsl OLIEHKU 3HAHUM, YMEHUMN, HABBIKOB U XAPAKTEPU3YIOIINE STallbl
dbopMHpOBaHUS KOMIETEHIIMI B IIpoliecce OCBOEHUsI 00pa30BaTesIbHOM MPOrpaMMBbl,

npezacTasiieHsl B [Ipunoxenuu 2.




JAJIBHEBOCTOUYHBIM®E/EPAJIbHBI YHUBEPCUTET

PaGouasi nporpamMma y4e0Hoii qucumnianabl «Huronorns»

Pazpabotan: WneHturKaoHHBIA HOMEp: KoHTponbHbIH 5K3eMILIAp HaXoauTCs Ha Kadeape

IIpod. Arncumos A.I1. PIIVA. ...... (98)-06.03.01-51.5.5.4-2017 KkieTouHoi 6uonoruu u reseruku LHIEH Jlucr 16 13 65

V. CHUCOK YYEBHOM JIUTEPATYPBI "
NHPOPMAILIMOHHOE OBECIIEYHEHUME JUCIHUIIJIMHbI

OcHoBHas JMTEpaTypa

. Ans6eptc b., JIxxoncon A., JIstouc JI. u ap. MosekyisipHasi OMOJOTHS KIICTKH.
T. II. MockBa-Mxesck, 2013. I'm. 17. Knerounsri muka. C. 1620-1706.
http://lib.dvfu.ru:8080/lib/item?id=chamo:772794 &theme=FEFU

. AnucumoB A.Il. Penpoaykuus u guddepeHurpoBKa KIETOK: 0a30BbIN
ypoBeHb. BranuBoctok: Kadeapa knerounoirt 6mosioruu u renetnku JIBDOY,
2018 (251eKTpOHHBIN pecypc).

. AaucumoBa A.A., Kapetun IO.A., AnucumoB A.Il. buonorus KieTku c
OCHOBaMHU 3MOpPHOJIOTMHM M THCTOJNOrMM. BnanumBocTok: m3n-Bo /lanbHEBOCT.
VH-Ta, 20009. 220 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:28644 1 &theme=FEFU

. AaucumoB A.Il. Iuronmorus. KoHcnekT-mpe3eHTanus JEKIMOHHOIO Kypca.
BrnaguBocToK: H3]-BO JIBDY, 2017.
https://www.dvfu.ru/upload/medialibrary/026/AHUCUMOB_[lurtonorus.pdf

. Bacunbes 1O.I'., Tpommn E.N., Arnos B.B. Iutonorusi, rucromnorwus,
amoOpuonorus. C-I16: «Jlanby, 2009. 576 c.

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

. I'ucronorusi, muronorus, 3MmOpuosiorus: atmmac: ydeOHoe mocoome / 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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8. T'mcronorusi, amOpuosnorus, murtosorus / [lox pen. FO.M. AdanaceeBa, H.A.
IOpunoii, b.B. Anemmna. - M.: I'D0TAP-Menua, 2013. — 798 c. http://srv-
vtls-01.dvfu.ru:8080/lib/item?1d=chamo:695450&theme=FEFU

9. 3umatkun, C. M. T'uctoyorusi, HUTOJIOTUS U SMOPHUOIOTUS [DIIEKTPOHHBIHI
pecypc] : yuebHoe mocobme / C. M. 3umaTKuH. — IJIEKTPOH. TEKCTOBHIE
naHable. — MuHck : Beinmiimag mkona, 2013. — 229 ¢. — 978-985-06-2224-
2. — Pexum nocryna: http://www.iprbookshop.ru/20210.html

10.Knerkn mo Jlpromny/ Kaccumepuc u gmp.; mep. 2-ro anmmr Msm. — M.:
Jlabopatopus 3Hanuii, 2016. — 1056 c. Y. 5. [leneHue KIETOK, alonTo3 U pak.
C. 640-791.

11.Yennos HO.C. BBeaenwe B KIETOYHYIO OHOJOTHIO : YYEOHUK s
YHUBEPCUTETOB MO OuosormdeckuM crenuansHocTsiM / FO. C. Yennos. -
MockBa : AnbsHC, 2015. - 494 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:776847 &theme=FEFU

12.Yenuos FO.C. I{utonorusi ¢ 3aeMeHTaMM LEJUTIoNIsIpHOM maTosorun. M: U3a-

B0 «Men. unpopmarii. areatctBo», 2010. 368 c.

JlonmosiHUTEILHAS JIUTEpaTypa
1. beikoB B.JI. [uronmoruss u o6mas rucroiorus. OyHKIMOHATbHAS
Mopdoorust kKieTok u TkaHeit yenoseka. C-116: COTHUC, 1999. 520 c.
2. Hepsoun . I'. ®@yHkumoHanbHass MOp()OJOTUs KIETKH [DIEKTPOHHBIN
pecypc] ; yaeOHOe rmocoowue. Mockaa, 2011.

http://lib.dvfu.ru:8080/1ib/item?1id=chamo:403149&theme=FEFU

3. 3aap3un A.A., Xapazopa A.[l., MonuteBun M.H. buosorus kietrku: oOuias
nurojorus. C-110.: C-TII6I'Y, 1992. 320 c.

4. Knerku /[Matikn Konepon, Matt UsnmeHn, benmxamun Jlptoun u np.] ;
pen.: b. Jlptoun [u gnp.]; mep. ¢ anria. W.B. ®ununmnouya.Mockaa:
BMHOM. JlabopaTopus 3HAHUMH, 2011. 951 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:668066 &theme=FEFU
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10.

11.

12.

Kysnenos C.JI., Mymxkambapos H.H. Tucromnorus, mutonorus u
sMOpuosiorust: [dacte 1 u3 2] PDF: YueOHuk 1 MEIUIMHCKUX BY30B. -

M.: OO0 "Menumnuuckoe wHbopMamronHoe areHTcTBo", 2007. - 600 c.

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

Kysnenos C.JI, Mymxkambapos H.H., Topsaukuna B.JI. Atmac mno
TUCTOJIOTUH, UUTOJIOTMM U AMOpuwosorud. — M.: MeauuuHcKoe
uHdopMarronHoe arencTBo, 2002.- 374c.

[Tomoa M. A. OCHOBBI IMTOJIOTHM : y4eOHOE TOCOOME ISl BY30B.
Komcomonbck-Ha-Amype: M3a-B0  KoMcoMONbCKOro megarornyeckoro
yHuBepcureta, 2006. 130 c.

[Ipaktukym mo mmronoruu: noxd 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 mo IUTOJOTHM, TUCTOJOTUU U
samOpuosiorun. M.: OOO U3a-Bo Onukc, Mup u obpaszoranue, 2006 r. 400
C.

Coru B.®., [{piranosa H.A., AGnynkun I'.B. CtpykrypHO-(yHKIIMOHATBHAS
OpraHu3aIus SyKapUOTHUECKON KIIETKH : y4eOHO-METOJUYECKUN KOMIIEKC
/YIbIHOBCKMN TOCYJAapCTBEHHBI yHUBEpPCUTET. YIbAHOBCK: M31-Bo
VY IBIHOBCKOTO YHUBEPCUTETA, 2006. 84 C.

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

Yaymbekos D.I'., ['mctonorus, sMOpUONOrUs, LUTOJOTUS [DAEKTPOHHBIN
pecypc] : yueOnuk mns By3oB / llom pen. O.I. VYmymOGekona,
IO.A. Yenpmmena. - 3-¢ u3a. - M. : I'DOTAP-Menua, 2012. - 480 c. - ISBN
978-5-9704-2130-7 - Pexum JOCTyIa:
http://www.studentlibrary.ru/book/ISBN9785970421307.html
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13. Hanenko JI. B., boiiko [O. C. Iuronorus: yueOHOe mocoOue st

CEJIbCKOXO3SIMCTBEHHBIX BY30B 110 OHMOJIOTMYECKUM  CHEIUATBLHOCTIM

/PoctoB-Ha-/loHy: deHukc, 2009.186 C.
http://lib.dvfu.ru:8080/lib/item ?1d=chamo:292940&theme=FEFU

14. Yenuos 10.C. BBenenue B kierouHywo Owuosoruto: 4-e¢ uzn. M.: U3a-Bo

HKI] AKaJieMKHHTA, 2004. 494 C.
http://lib.dvfu.ru:8080/lib/item?1d=chamo:6518 &theme=FEFU

Ilepeuenn pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKALIMOHHOM ceTH
«AnTepuer»

. http://elementy.ru/ - 37€KTPOHHBIN PECYPC HAYYHBIX HOBOCTEM.
http://molbiol.ru/- 371eKTpOHHBIN pecypc MO MOJIEKYJIIPHON OHOJIOTHH.
http://humbio.ru/humbio/cytology/00000d33.htm - ©Ga3za 3HaHWid 1O
«buronorun yenoBeka»: bUoIOrus KIETKH.
http://biology-of-cell.narod.ru/ - 3JIEKTPOHHBIN pecypc IO KIETOUYHOU
OMOJIOTUH.

. http://webembryo.narod.ru/cel biol.htm - 51ekTpoHHBII pecypc MO

KJIETOYHOU OMOJIOTHH.

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

buonorus knetku. Moayns 1 aucturnmunst "OOmas ouonorus'. - Makort:
N3p-Bo Appirerickoro rocynusepcurera, 2011. - 50 c.

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

A.B. IluTomornueckoe HM3y4YCHHE PACTUTCIBHBIX W JKMBOTHBIX KIICTOK:
VYuebHoe nocobue no kypey "uronorus”. - Boponex: U3a-so BI'Y, 2005.

-79c.
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8. http://window.edu.ru/resource/331/65331 - Pa3zun C.B., beictpunikuii A.A.

XpomaTuH: ynakoBaHHb reHoM. - M.: BUHOM. JlaGoparopusi 3HaHUi,
2009. - 176 c.

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

IepeyeHb MHGPOPMAUMOHHBIX TEXHOJIOTUH U
NMPOrpaMMHOI0 odecrnevyeHmst

1. Ilpu ocymiecTBiaeHHH 00pa30BaTEILHOTO MPOIECCa CTYIEHTHl UCTIOIB3YIOT
nporpamMmmHoe obOecrieuenne: MicrosoftOffice (Access, Excel, PowerPoint, Word u
1Ip.), DJAEKTPOHHBIE pecypchl caiita [[BOY, Bkimtouas DbC J[BOY.

2. Hayuynas osnektponHas Oubmmoreka eLIBRARY, snexTtpoHHO-
OubnuoTeuHass cUCTeMa U3JaTenbcTBa  «JlaHb», dSIEeKTpoHHas OHOIMOTEKa
"KoncynbTant ctynenta”, uapopmanronsas cucrema "EJIMHOE OKHO" noctyna k
o0pa3oBaTeIbHBIM pecypcaM JOCTYIl K AJIEKTPOHHOMY 3aKa3y KHHUI B OMOJIMOTEKe

JIBOY.

VI. METOANYECKHE YKA3AHHUA 11O OCBOEHUMIO JMCIITUITJIMHBI

B mpouecce wum3yuenuss gucumruimHbl  «LluTomorus»  mpemsararorcs
pa3HOOOpa3Hble METOJbI M CPEJCTBA OCBOCHHUSI Y4E€OHOTO COJEp>KaHUS: JICKIIUH,
JabopaTtopHble paldOThl, KOJJIOKBUYMBI, KOHTPOJBHBIE pabOThI, TECTUPOBAHUE,

CaMOCTOsITeNIbHAs padoTa CTYACHTOB.
Jleknuu

Jleknusi — ocHOBHasi aKkTWBHas (opMa ayJUTOPHBIX 3aHSATHH, Pa3bSICHECHUS
OCHOBOITOJIATAIOIIMX TEOPETUUECKUX pa3/iesioB OMOJIOrMU, KOTOpas Mpenanosaraer
WHTEHCUBHYIO YMCTBEHHYIO JICSITCIBHOCTh CTYJACHTA M OCOOCHHO CIIOKHA ISt
CTYJECHTOB IEpBOro Kypca. JIekuuss HOCHUT TO3HABATEIbHBIN, pPa3BUBAIOLINM,

BOCIIMUTATENBHBIN U OPraHU3yIOINKA xapakTep. KOHCIEKT JIEKIHid TOMOTAaeT YCBOUTD
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TEOPETHUYECKU  Marepuayl JAUCUMIUIMHBL.  [IpM  cioymaHmm  JIEKOMM — HAJo
KOHCIIEKTUPOBATh €€ pyOpHUKaIiI0, TEPMUHOJIOTHIO, KIKOUYEBBIE CI0BA, ONIPEIEICHHUS,
dbopmynsl, rpaduueckue cxembl. KOHCIEKT SBISETCS MONIE3HBIM, KOTJA OH MHILETCS
CaMHM CTyJIE€HTOM. MOXHO pa3paboTaTh COOCTBEHHYIO CXEMY COKpAIIEHHsS CJIOB.
Ha3Banue Tem, naparpaoB MOKHO BBIICIISATH IBETHBIMA MAPKEPAMHU.

[Ipu nomamiHelt paboTe C KOHCIIEKTOM JIEKIIMH HEOOXOJUMO HCIOJIb30BATh
OCHOBHOM y4YEOHMK U JONOJHUTEIBHYIO JIMTEPATYPY, KOTOPhIE PEKOMEHOBAaHbI 110
JnaHHOW nucruiuiiHe. VIMEHHO Takas cephe3Has padoTa CTYAEHTa C JEKIMOHHBIM
MaTepHaJIOM ITO3BOJISET JOCTUYD EMY YCIIEXOB B OBJIAJICHUN HOBBIMH 3HAHUSMH.

[Ipn wu310)KE€HUMU JEKUMOHHOrO Kypca mo jgucuuiuimHe «Lluromnorus» B
KauecTBe ()OPM MHTEPAKTUBHOIO OOYYEHUS MCIOJIB3YIOTCS: JEKIUsI-Oecena, JIeKIus-
BU3yalM3alus, JIeKUUs Mpecc-KOH(EepeHIMs, KOTopble CTposATcs Ha 0ase
NPEAIIECTBYIOIIMX 3HAHUM M B CMEXHBIX AUCHUIUIMHAX. JlIs wiumocTpanuu
CIIOBECHOW HWH(OpMalUd NPUMEHAIOTCS TPE3eHTAllMl, WHTEpPAKTUBHAs JOCKa,
Tabnuupl, cxembl. [lo Xomy WU3JI0XKEHUS JEKIMOHHOTO MaTepuana CTaBsTcA
poOJIEMHBIE U TPOBOLIMPYIOLIUE BOMPOCHI, BKIIOYAIOTCS 3JIEMEHThI IUCKYCCHH.

Jlekuusi-Busyajau3aums. UTeHue JIEKIMU CONMPOBOKIAACTCS KOMIIBIOTEPHOU
npe3eHTanrel ¢ 0a30BbIMU TEKCTaMU (3arojOBKU, (POPMYIHPOBKH, KIIFOUEBBIE CIOBA
U TEPMHHBI), WUTIOCTPALUSAMU MUKPOCKOMMUYECKUX U YIBTPAMHUKPOCKOMUYECKUX
U300paKeHU KIETOK W TKaHEeH, pUCOBaHHWEM CXeM M HamucaHuem (opmyn Ha
MHTEPAKTUBHON JTOCKE, TPOU3BOAUTCS IEMOHCTPAUS HAIJISIIHBIX TaOIUIl U CIAi0B,
4YTO CHOCOOCTBYET JIydlleMy BOCHPHITHIO H3j1araeMoro marepuana. Jlekuus -
BU3YyalIM3alMKU TPeOyeT ONpEAeICHHBIX HABBIKOB — CJIOBECHOE M3JI0KEHUE MaTepuaia
JOJKHO COTIPOBOXKAATHCS M COYETaThCs € BU3yalbHOU (opmoitl. Mubopmarus,
W3JI0KCHHAs! B BUJE CXEM, TaOJIHII, CIaiI0B, MO3BOJIsET (OPMHUPOBATH MTPOOTIEMHBIC
BOIIPOCHI U CIHOCOOCTBYET PAa3BUTHUIO NPO(ECCHOHATBLHOTO MBIIIIEHUS OYyIyIIMX

CIICOUaJInuCTOB.
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Jlexkuus-0ecena — «Iuanor ¢ ayauTopuei» — SBISETCS PaclpoCTpaHEHHON
¢dopMOli HMHTEpaKTUBHOTO OOYYEHHS M MO3BOJISIET HEMOCPEICTBEHHO BOBJICKATH
CTYACHTOB B Y4eOHBII Mpoliecc, TaK KaK CO3/aeT MPSMOM KOHTAKT MPENoIaBaTeNs ¢
ayautopueil. Takoli KOHTAaKT JOCTUTAeTCsl MO XOJy JIeKIHH, KOrjaa CTyJeHTaM
3aJJal0TCS.  BOIIPOCHI TMPOOJIEMHOTO, MPOBOIUPYIOMIETO WM WH(GOPMALMOHHOTO
XapakTepa WU KOrJa CTyJJeHTaM CaMHM IpeJyiaraeTcs 3aaBaTb BOMPOCHL. Bormpocsl
IpeUIaraloTcs BCe ayAUTOpUH, U JI000M U3 CTYIEHTOB MOXKET MPEAJIOKHUTH CBON
OTBET, JAPYTrOMl MOXKET €ro JAOMOJHUTH. [Ipyu 3TOM OT JEKIUU K JEKIUH BBISBISIOTCS
AKTUBHBIE U MACCUBHBIE CTY/AEHTHI, MPENOJABATENb 110 BO3MOKHOCTH aKTHUBU3UPYET
CTY/IEHTOB, KOTOpble HE y4acTBYIOT B pabote. Takas ¢opma JEKIUH IO03BOJIAET
BOBJICUb BCEX CTYIEHTOB B pabOTy, aKTHBU3WPOBATh MX BHHUMAaHUE, MBIIIJICHHE,
HOJyYUTh KOJUIEKTUBHBIN OMBIT, HAYYUThCS (hopMHUpOBaTh Bonpockl. [IpenmyriecTBo
JeKiuu-0ecepl COCTOMT B TOM, YTO OHa TMO3BOJSET MPUBJICKAaTh BHUMAaHHE
CTYAEHTOB K HamOoJjee BaKHbIM BOIIPOCAM TEMBI, ONPENEATh COJEPKaHUE U TEMI

HN3JI0KCHHUA yq€6HOFO MaTcpuaiia.

Jleknusi npecc-koHdepenuus. [IpenonaBatens aenaer kKpaTkoe (TE3UCHOE)
coobmienre. CTyAeHThI 3aJ]al0T BONPOCHI, HA KOTOPBIE OTBEYAIOT MPENOAaBaTelb U
JIpyrue CTyJaeHThl. Ha OCHOBE BONMPOCOB M OTBETOB Pa3BEPTHIBACTCS TBOpUYECKas

JIACKYCCHSL.
IIpakTUyeckue 3aHATHS

JlaGopaTopHbie padoTbl. JlabopaTopHble pabOTHl MOBBIIAIOT KAaYECTBO
oOyueHusi, CHOCOOCTBYIOT Pa3BUTHUIO MMO3HABATEIbHON aKTUBHOCTH Y CTYJIEHTOB, MX
JIOTUYECKOTO MBIIUIEHUST M TBOPYECKOM CaMOCTOATENBHOCTH. B mponecce
BBINIOJIHEHUS ~ J1a0OpaTOpHBIX  pabOT  yrayOnsitoTcss W KOHKPETU3UPYIOTCS
TEOPETUYECKHE 3HAHUS, BbIpa0ATHIBACTCS yMEHHE NPUMEHATh WX Ha MPAKTHKE.
[IpuoOpeTatorcs HaBbIKM pabOThl € MHUKPOCKONAMH, 3JIEKTPOHHOIpAMMAaMH U

aTjiaCaMH. CTy,HeHT YUUTCA  3apHUCOBBIBATH MHUKPOCKOIIMYCCKUC  IIPCIIaparhl,
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OIIMCBIBATb HX, IIPOBOAUTH CpaBHI/ITeJILHLIﬁ daHaJIn3, 0606H13TB HOHY‘-ICHHBIﬁ
Marcpuail MU JACJIaTb BBIBOIBI. Bce ato mosBosser FJ'IY6)KC MTOHATh OCOOCHHOCTH
KJICTOYHOI'O 1 TKAaHCBOI'O ypOBHCfI OpraHu3anuu JKUBOU MaTCcpuu U 3aKOHOMCPHOCTH
3BOJIIOHHOHHOI>’I JANHaAaMHUKHN TKaHEH Y MHOT'OKJICTOYHBIX OPTaHHU3MOB. CDOpMHpYI-OTCSI

HaBBIKM HaquO—HCCJIGIIOBaTeJIBCKOﬁ pa6OTBI )51 HpOCbCCCI/IOHaJ'H)HBIe KOMIICTCHIIUU.

KonnokBuymsbl. KoutokBuyM — KOJUIEKTHBHas QopMa pacCMOTPEHUS H
3aKpeIvieHust yuyeOHoro marepuana. KookBUyMBl SIBISIOTCS OJHUM U3 BHUJOB
NPaKTUYECKUX  3aHITUH, MpPEeJHA3HAUYECHHbIX JJs  YIAOyOJIEHHOTO  W3Y4YEeHUs
JUCLUIUIMHBL, IIPOBOJATCA B HMHTEPAKTUBHOM pexnMe. Ha 3aHATHMAX 1O Teme
KOJUIOKBHyMa pPa3OMparoTCs BOIPOCHl, M 3aTéM BMECTE C IPENoJaBaTesieM
IPOBOANUTCA MX OOCYXIEHHE, KOTOPOE€ HAIPABIEHO Ha 3aKpEIJICHHE MaTepuaa,
(GopMUpOBaHHE HABBIKOB BECTU IIOJIEMUKY, Pa3BUTHE CAMOCTOSTEIBHOCTH U
KPUTUYHOCTH MBIIUIEHUS, HA CIIOCOOHOCTh CTYAEHTOB OPUEHTUPOBATHCS B OOJIBIINX
MH(POPMAIIMOHHBIX MOTOKaX, BbIpa0aThIBaTh U OTCTaWBATh COOCTBEHHYIO MO3UIUIO
10 MPOOJIEMHBIM BONIPOCAM y4€OHOW JUCIMILIUHBIL.

B kadecTBe METOJOB HMHTEPAKTUBHOTO OOYYEHHS Ha KOJJIOKBUyMax
UCIIOJIB3YIOTCS: pa3BepHyTas Oecena, TUCIYT, Npecc-KOH(PEpEeHLIS.

PassepHyTas Oecega npeanosiaraeT IMOATOTOBKY CTYAEHTOB IO KaXIOMY
BOIIPOCY IUIAHA 3aHATHA C E€IWHBIM JUII BCEX IIEPEYHEM PEKOMEHAYEMOM
00s13aTeIbHON U JOIMOJIHUTENBHOM TUTEpaTyphl. Joknanbl rOTOBATCS CTyAEHTaMH 110

3apaHee MPeIJIOKEHHON TEMATHKE.

JuenmyT B rpynne uMmeeT psiA JOCTOMHCTB. J(UCIyT MOKeT ObIThb BbI3BaH
IIPENOAABATENIEM B XOJ€ 3aHATUSA WM JK€ 3apaHee IUIaHupyerca uMM. B xoxe
MOJIEMUKU CTYAEHTHI (POPMUPYIOT Yy ce0sl HaXOAUUBOCTh, OBICTPOTY MBICIUTEIHHON

peaKIuu.

IIpecc-kondepenuus. I[IpenonaBarens NOpy4yaeT HECKOJIBKUM CTYIAEHTAM

MOATOTOBUTH KpaTKue (Te3ucHbie) coodmienus. [locie AoKIagoB CTYAEHTHI 3aal0T
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BOIIPOCKHI, HA KOTOPBLIC OTBCUYAIOT NOKJIAJYUKU U APYIHC YJICHBI BKCHepTHOﬁ I'PYIIIIBL.
Ha ocHoBe BOIIPOCOB U OTBCTOB PA3BCPTHLIBACTCA TBOPUCCKAA HNUCKYCCHA BMCCTC C

nperogaBaTciICM.

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

HOHHTHﬁ, 0003HaYCHMS I[CT&JIGﬁ Ha CXCMax M IIpoY.

Bo3MoxHBI  Tak)ke THCbMEHHBIE KOHTPOJIbHBIE paboThl B (opme
TPAAUIIMOHHBIX MUCBMEHHBIX OTBETOB Ha PsAJ BOMPOCOB 110 MNPOMICHHOW TEME,
U3JIOKEHHOM B JIGKIMSIX W OOCYXJIEHHOM Ha KoJUIoKkBuyMax. HecmoTps Ha
MPOU3BOJILHOCTh (DOPMBI, B OTBETaX o0O0S3aTEIbHO MCIOJIH30BAHUE TEPMHHOB,
KJIFOUEBBIX CJIOB U MOHSTHUM, a IPU HEOOXOAUMOCTH cxeM U Gopmyi. [Io HEKOTOPHIM

TEMaM IIpCAIaracTcs pCIICHUC 3aaa4.

MeToanuyeckue yKazaHusi 1o padore ¢ JUTepaTypou

1. Hamo coctaBUTh MEpBOHAYAJIBHBIN CIMCOK MCTOYHUKOB. OCHOBOM MOXKET
CTaTh CIHCOK JIUTEpaTyphbl, PEKOMEHIOBaHHBIM B padoueil mporpamme kypca. s
yno0cTBa pabOThl MOXKHO COCTaBUTh COOCTBEHHYIO KapTOTEKY OTOOpaHHBIX
UCTOYHUKOB ((aMuIMsi aBTOPOB, 3arjiaBue, XapaKTePUCTUKU W3JaHUS) B BHJIE
pabouero (¢aiina B koMmbloTepe. Takas kapTOTeKka MMEET MPEeUMyIIeCcTBO, T.K. OHA
MO3BOJISIET JA00ABISATh MCTOYHHUKH, 3aMEHSTh MO HEOOXOIMMOCTH OJHU Ha ApPYyTHE,
[lepBOHAYANIbHBIN CIMCOK JIMTEPATYPHl MOKHO JOMOJHHUTH, UCIIOIb3YS JIEKTPOHHBIN
katanor Oubmuotexku JIBDY, npu 3TOM He cTecCHSANHTECh 00palaThCs 3a MOMOIIBIO K
COTPYIHUKAM OHOINOTEKH.

2. Pabotas ¢ nuTeparypodl MO TOW WM JPyrod Teme, HaI0 HE TOJBKO

npouyuTarb, HO MW YCBOUTbL MCTOJ €€ M3YUYCHHUA: CACIIATH KpaTKI/Iﬁ KOHCIICKT,
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AIropuT™M, CXCMy IIPOYHUTAHHOI'O MATCpUIIA, YTO IIO3BOJIACT 6I)ICTpe€ Cro IIOHATH,

3anoMHHUTh. He PCKOMCHAYCTCA JOCIOBHO IICPCIIUCBIBATD TCKCT.

VII. MATEPHAJILHO-TEXHUYECKOE OBECTIEYEHHUE
JTUCLHUTIJIMHBI

I. JlexkuuoHHasi ayauTOpusi C MYJbTUMEAUNUHBIM  OOECICUCHHEM U
VHTEPAKTUBHOU JIOCKOM.

2. Aynurtopusi miis npoBeACHUS JaOOpaTOPHBIX 3aHSATUH, KOJUIOKBUYMOB H
TECTUPOBAHUSL.

3. VYueOHas naboparopusi, CHaOXXEHHas MEPCOHAILHBIMU MHKPOCKOIIAMH,
MUKPOCKOITMYECKUMHU MpenapaTamu, 3JEKTpOHOIpaMMaMHM, aTjiacaMu, TaOJMIlamu,
ClanJlaMu, KOMIBIOTEPHBIMU MTPE3EHTALIUSMM.

4. J1nst OTIeABHBIX TEM UCIOJIB3YIOTCS CHEIUATN3UPOBAaHHbIC YU€OHO-HAYUHbIE
nabopaTopuu TMCTOJIOTUYECKOTO aHan3a, ONTUYECKOM  MHUKPOCKOIIHH,

KYJIbTUBUPOBAHHUS KJIETOK U TKAHEM.

HaumenoBanue 000py0BaHHbBIX

No MOMEIICHUY U ITIOMEIISHUN I

. [lepeyenb 0cHOBHOTO 000PYIOBaHUS
I/ | CaMOCTOSITEILHOM pabOTHI C yKa3aHHEM

azpeca

ABtokiaB 19 1. HACTONBHBIA I1/aBTOMAT
Tuttnauer 2340 EMK - 1 mrt.; Bech
anamutrueckue 210r/0,1mr (Ohaus) — 1 mT.;
HBIT APC Back-UPS CS 650 — 2 mr.; UBIT
Jlabopatopust  kynbTypel  kKierok U | APS Back-UPS 1100VA 230V BX1100CI-RS

TKaHEH: — 2 mr.; Komruiekc menkoro oOopynoBaHMs
1 690001, TTpumopckmii kpaif, s Jlaboparopun  KJIETOYHOW  OWOJIOTHH,
" | r. BmaguBocToK, Jlamunapuslil mkagp Boxun — 1 mr.; Memmanka
0. Pycckuii, xkamnyc JIBOY, kopnyc L, | maruutHas MSH-300 ¢ mogorpeBom — 1 miT.;
ayn.L729 MynbTUTra30BbIii MHKYOAaTOp I CTBOJIOBBIX

kietok NU 4950E — 1 mr.; IIporounsriii
murodryopumerp BD  Accuri C6  (Becton
Dickinson) — 1 mT.; Cucrema mnomydeHUs
YIABTPAYMUCTON BOJIBI JUTS KIETOUHBIX KYJIBTYpP U
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MOJIEKYJIIpHOTO aHanu3a Menuana- GuibTp —
1  mr; cnekrpodoromerp  BioSpec-mini
(Shimadzu. Anonust) — 1 mr.; Tepmocrar
cyxoBo3ayHb BD53 — 1 mit.; XonoauinbHuk
DAEWOO FRS-T20 FAM - 1 wr;
Llentpudyra Eppendorf 5810 — 1 mr;
Hudposoii remornoomuomerp HG-202 Apel —
1 mr.; Hlxad cyxoxaposoit BD 115 — 1 mt,;
Muxkpockon nHBepTUpOoBaHHBI Axio Observer
co mratuBoM Al st mab. uccnenoBanuii — 1

IIT.; Cucrema MUKPOUHBEKIUN u
Mukpomanunysauui InjectMan, TransferMan
NK2 (Eppendorf) — 1 mmr.; Komonka

xpomarorpaduueckas Bio-Scale MT2 Column
(7510081) — 1 mr.; Cuctema npenapaTUBHOM
xpomMatorpadudeckoit OUYUCTKH
ouonornyeckux Monekyn DouFlow (BioRad,
CIIA) — 1 mr.; XomomwieHuk Liebherr — 1
wr.; Mynetu-Bopreke V-32 BioSan — 1 wt.;
Lentpudyra MiniSpin  Plus  Eppendorf
(T'epmanust) — 1 mT.; JIabopaTopHbIE CTONBI U
CTYJIbSL.

JIaboparopus MHUKPOCKOIIMYECKON
TEXHUKU:

690001, ITpumopckuii kpaii,

r. BmaguBocTOK,

0. Pycckuii, kamnyc JIBOY, kopnyc L,

ayn.L730

Mukpockon Axio Imager Al - 2 mr;
Mukpockon j1st 17a00paTOPHBIX MCCIIETOBAHUN
Axio Lab. Al ¢ npunamnexHocTsiMu — 1 1mT.;
Mukpockomnbl JUIst Ja00paTOPHBIX
HCCIEIOBaHHI Primo Star C
NpUHAIIISKHOCTSIMA — 19 1mT.; Mukpockomn
Muxkmven — 2 wr.; Mopo3unbhauk'"Beko-FN
123400" — 1 mT.; PoTannoHHBIT MHUKPOTOM
HM 360 — 1 mr.; Cucrema mna3epHOi
mukpouccekuun DM 6000/LMD6000 Patho
JUTSl TEHOMHBIX M IIPOTEOMHBIX MCCIIEI0BAaHUNA —
1 wt.; CTepeoMHKpOCKON Zeiss C alalTepoM —
1 wr.; Ynerpamukporom Leica EM UC6 ans
W3rOTOBJIEHUS yAbTpaToHKUX cpe3oB (Leica
Microsystems) — 1 mt.; MUKpOCKOII J1a3epHBII
CKaHUPYIOUIUH IS 7a0opaToOpHbBIX
uccnenoBanuii LSM 700 (CarlZeiss) — 1 mr.;
Memanka marautHass MSH-300 ¢ mogorpesom
(1250 o6/mun, 330 C) (BioSan) — 2 mrT.;
JlaGopaTopHbIE CTOJIBI U CTYIIBS.

Jlaboparopus
aHaJIN3a:
690001, ITpumopckuii kpai,

3. | r. BmaguBocTOK,

0. Pycckuii, xkamnyc IBOY, kopmyc L,
ayn.L731

TUCTOJIOTMYCCKOI'O

Crynenueckue mukpockons! buoJlam — 12 mir.;
Habop wmukpormpenapaTtoB Mo LUTOJIOTUH U
rucroniorny; Harnmsanueiit mMarepuan (TaOmuiibl,
MYJSDKH U JIp.) TIO IIMTOJIOTUU U TUCTOJIOTHUH;
XoNOAMIBHUK sl XpaHeHus mpod — 1 1mT.;
Bermspkabie mikader — 4 mT.; TepMocTatsl Jist
3QIMBKM M PaboOThl ¢ MarepuajoM — 4 mr,;
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CymmnpHbid mkadp — 1 mT.; MUKpOTOMBI IS
IPUTOTOBJIEHUS. cpe3oB — 6 mr.; Bechbl
AQHAJIMTUYECKUE W JJIEKTPOHHBIE IS
B3BEIIMBaHUsI BElIeCTB — 3 WIT.; Juctrsuiarop —
1 mr.; JlaGopaTtopHbIe CTONBI U CTYIIbSL.

r. BmaguBocToK,

ayn.L477

JlaGopaTopus KOH(OKaIbHOW | MHUKpPOCKOI  J1a3epHBbId  CKAaHUPYIOUMHA  JIJIs
MHUKPOCKOIHH: nmaboparopHbix — mccnenoBannii  LSM 510
690001, ITpumopckuii kpai, (CarlZeiss) — 1 mr.; JlabopaTtopHbie CTOJBI U

0. Pycckuii, kamnyc JIBOY, kopmyc L,

CTYJIbSL.
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Hpunoxenne 1

MMHUCTEPCTBO OBPA30BAHUSA 1 HAYKU POCCUMCKOU ®EJIEPALIMU
denepaibHOE rOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICILIEr0 00pa30BaHMs

«/{aabHEeBOCTOYHBIN (eepaibHbI YHUBEPCUTET»
(ABDY)

IIKOJIA ECTECTBEHHBIX HAYK

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

Hanpasnenue noarorosku —06.03.01 «buonorus»
[Ipodpuns «MuUKpoOHOTOTHS
dopma NOATOTOBKH OYHAs

BramgusocTok

2017
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CamocrosiTenpHas paboTa CTyJeHTa BKIIOUACT:

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

2) CaMOCTOATENBHOE U3YYEHUE OTICIIBHBIX TEM JUCIUILINHBL

2) MOATOTOBKY K J1a0OPaTOPHBIM 3aHATHUSM;

3) MOATOTOBKY K KOJUTOKBHYMaM, KOHTPOJIbHBIM PaboTaM U TECTUPOBAHMIO;

4) NOATOTOBKY K DK3aMEHY U 3a4eTy.

[TopsimoK BBIMOTHEHUSI CaMOCTOSATENIbHON PaOOThl JOJDKEH COOTBETCTBOBATH
KaJICHIAPHO-TEMAaTHIECKOMY TUTAaHY JTUCHUIUIMHBL, B KOTOPOM YCTaHOBJICHA
MOCJIEIOBATEILHOCTh MTPOBEICHUSI JICKIIUNA, Ta0OOPATOPHBIX 3aHATHM, KOJUIOKBUYMOB

Y KOHTPOJBHBIX MEPOIPUSITHIA.

KasiennapHo-reMaTuyecKuii IJIaH IMCUUILIMHBI

«uTosorus»
Mo| Ne |/lara Jlexnun JlabopaTopHbie padoThI.
Heze KosnokBuymsl. TectupoBanue.
oya| Ju
1 Tema 1. Beegenue. [Ipenmer u meroast Jlaboparopnasi padora Ne 1:
LUTOJIOTHH. CaertoBas Mukpockonus. Oomas
MOPQOJIOTHS KIETKHU.
2 Tema 2. Kitetka — anemeHTapHas )xuBast JlabopaTopnasi paGora Ne 2:
cucTeMa. ONEeKTPOHHAs: MUKPOCKOIIHS.
VY IbTpacTpyKTypa KIETKH.
3 Tema 3. ['eHeTrueckuii anmnapar KJIETKU U Jlaboparopnasi padora Ne 3:
OpraHu3alys TPAHCKPUILIUHU (SIPO). CtpyKTypa XpoMaTHHa U XPOMOCOM.

1) OOmas xapaKTepUCTHKA;
2) Opraau3zanys XpoOMaTHHA;

3) XpomocomHbIH HaOOp (KapHOTHII);
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4 4) TpaHCKpPUIILMOHHASL AKTUBHOCTh JlabopaTopnasi paGora Ne 4:
XpOMaTHHa; Nurepdasznoe anpo. Tpanckpuniius.
5) Crpykrypa ¥ GyHKIIUHU SIPHIIIKA;
6) SnepHas 000J04Ka, MATPUKC U S-1T
OTHOIIICHUS.
5 Tema 4. Opranusanusi JIaCTUYECKOTr0 KonnoxkBuym Ne 1:
MeTabonmu3Ma. LenTpanpHas 10rMa MOJIEKYISIPHOM
1) OOwas xapakTepUCTUKA CUCTEMBI o6uonoruu. CTpykrypa v QyHKIIHH
IJIACTUYECKOTO0 METa00IU3Ma; KJIETOYHOTO sJIpa.
2) Pubocowmsr u IIIDP; 3) I'DOP; TectupoBanue Ne 1: (no xonn. Ne 1).
6 4) Annapar ['onbmxuy; JlaGoparopnas padora Ne 5:
5) JIuzocompr; Merabonuueckuii anmnapar
6) UnTerpanus BaKyOsIsIpHON CUCTEMBI. nutorazMmel: JI1P, anmapar
o mxu.
7 Tema 5. Opranu3zanus 3HepreTHUYECKOro JlaGoparopnas padora Ne 6:
MeTabonu3ma. MeTtabonuueckuii annapat
1) buoxumust sHEepreTuyeckoro oOMeHa: UTOIJIA3MbI: CEKpeLus,
AT®, poTocunres, rIMKOIN3, JN30COMBI.
I npixaHue; 2) MUToOXoHApuY;
3) ITnactunst; 4) CumOuoreses.
8 Tema 6. OnopHo-/1BUraTelIbHAs CUCTEMA KonnoxkBuym Ne 2:
(mTOCKeNeT). Opranuzanus rmiacTu4ecKoro
1) OO0mas xapakTepuCTHKa; MeTabonu3ma.
2) IIpomexyTo4HbIe (PUITAMEHTHI; TecrupoBanue Ne 2: (no xoan. Ne 2)
3) MuxkpodunamMeHTsl;
9 AKTHH-MHO3MHOBBIN KOMILIEKC; JlabopaTopHas padora Ne 7:
4) MuxkpoTpyOOUYKH U KHHOLIMIIUH; Opranu3zanys SHepreTHYecKoro
5) Kryruku Oaktepuil. MeTabonuszma.
10 Tema 7. [loBepxHoCTHBIN anmapat kineTkd. |KoanokBuym Ne 3:
1) CocraB 1 o011as XapaKTepUCTHKA; buoxumuueckne OCHOBBI U
2) bapbepHo-TpaHCHOpTHAs (PYHKLUS; OpraHM3aLys SHEPTeTUYECKOTO
MeTabonu3ma.
TecrupoBanue Ne 3: (no konn. Ne 3).
| 11 3) PeuenrtopHo-curnanbHas ¢pyHkuus; |JIaGoparopHas padora Ne 8:
4) Anre3ust © MEKKJIETOUHBIC KOHTAKTHI. |OMOPHO-ABUTATEIHHBIN armapar.
12 Tema 8. Penpoaykuust KJIE€TOK. Jlaboparopnasi padora Ne 9:
1) MwuToTHYeCKUI LMK U €ro Tema 8. [loBepXHOCTHBIN anmapar.
perysanus;
2) 3axkoHomepHocTH perumkanuu JJHK;
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13 3) Kunetnueckue MeXaHU3Mbl MUTO33; KonnoxBuym Ne 4:
4) CpaBHUTENBHAS LUTOJIOTUS MUTO3; OnopHO-ABUTATENbHBIN U
5) Moaudukauu MUTOTHYECKOTO IUKJIA. |TTOBEPXHOCTHBIN ammaparhl.
TecTupoBanue Ne 4: (no konn. Ne 4)
14 Tema 9. /IuddepeHppoBka KIETOK. JlabopaTopnasi paGora Ne 10:
1) OOwas xapakTepuCTHKa; Penpoaykuus KieToK: MUTO3.
2) Teopus quddepeHnramIbHOR
3KCIPECCUU I'€HOB;
15 3) HWHOyKTOpHI U PETyIATOPHI Jlaboparopnasi padora Ne 11:
b depeHIMPOBKY; Penponykius kierok:
v 4) Mexanuzmbl auddepeHnnaibHon SHJIOPENPOAYKITHUA.
SKCIPECCUU FE€HOB.
16 Tema 10. PeaktuBHOCTb, aTONOrUs U cMepTh | KosnokBuym Ne 5: Penponykuus u
KJIETOK. g hepeHIMPOBKA KIIETOK.
TectupoBanue Ne S. (no xonn. Ne 5).
17 Tema 11. Knerounas teopus. KosnoxkBuym-auenyrt Ne 6: Knerka —
3J€MEHTapHasi )KMBasi CUCTEMa
v 18 Jlexmusi mpecc-KoH(pepeHIusl. KosokBuym npecc-kongepeHuns
Ne 7: PeiiTuHr, S5K3aMEH.
Ilnan-rpa¢guk BbIMOJTHEHUS CAMOCTOATEILHON PadoThI 10 JMCHUILIIMHE
«uTosiorus»
Ne Jara/cpoxn Bun camocrosiTeabHOl | [IpumepHble | PopMa KOHTPOJIs
BBINOJTHEHU ST padoThI HOPMBI
n/n BpeMeHH Ha
BBINOJTHEHH e
1 1 Henens Pabora ¢ swmreparypoit wu | 0,5 gaca Pabota Ha npakTHYECKOM
KOHCIIEKTOM JICKIIHI 3aHSTHH, YCTHBIH OTBET.
2 2 "Hepens Pabora ¢ mmreparypoit wm | 0,5 gaca Pabora Ha mpakTHYeCKOM
KOHCIIEKTOM JIEKITUH. 3aHSATHUM, YCTHBIN OTBET.
3 3 Henens Pabora ¢ mmreparypoit wu | 0,5 yaca Pabora Ha npakTHYeCKOM
KOHCIIEKTOM JIEKITUH. 3aHSATHUM, YCTHBIN OTBET.
4 4 "enenst Pabora ¢ swmreparypoit wu | 0,5 gaca Pabota Ha npakTHYECKOM
KOHCIIEKTOM JICKLIUH. 3aHSTHH, YCTHBIA OTBET.
IloaroToBka K KOJIJIOKBUYMY
Ne 1, rectupoBanuio Ne 1.
5 5 Henend PaGora c¢ smTeparypoir wu | 0,5 yaca KommoxkBuym  Ne 1,
KOHCTIEKTOM JIEKITUH. tectupoBanme No 1.
6 6 Henensa PaGora c¢ smteparypoir u | 0,5 yaca Pabora Ha npakTHUECKOM
KOHCIIEKTOM JICKIIUH. 3aHSTHH, YCTHBIA OTBET.




JAJIBHEBOCTOUYHBIM®E/EPAJIbHBI YHUBEPCUTET

PaGouasi nporpamMma y4e0Hoii qucumnianabl «Huronorns»

Paspa6ora: W neHTHHKAINOHHBIH HOMED: KoHTpobHBIIT 9K3eMIUTIp HAXOMUTCS Ha Kadeape

IIpod. Arncumos A.I1. PIIVA. ...... (98)-06.03.01-51.5.5.4-2017 KkieTouHoi 6uonoruu u reseruku LHIEH Jlucr 32 u3 65

7 7 Hepens Pabora ¢ smreparypoit wu | 0,5 uaca Pabora Ha npakTHYeCKOM
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. 3aHSITUH, YCTHBIA OTBET.

[ToaroToBka K KOJUIOKBUYMY
Ne 3, TectupoBanuto Ne 3.

10 10 nemens Padora c¢ gureparypoit u | 0,5 gaca KommoxkBuym ~ Ne 3,
KOHCHEKTOM JIEKIIUH. TecTupoBaHue Ne 3.

11 11 Henens Pabora ¢ swmreparypoit wu | 0,5 gaca Pabota Ha npakTHYeCKOM
KOHCIIEKTOM JIEKLUH. 3aHSTUH, YCTHBIA OTBET.

12 12 Henens Pabora ¢ swmreparypoit wu | 0,5 gaca Pabota Ha npakTHYeCKOM
KOHCIIEKTOM JIEKIUH. 3aHATHUM, YCTHBINA OTBET.

[ToaroToBKa K KOJUIOKBUYMY
Ne 4, TectupoBanuto Ne 4.

13 13 Hepens Pabora ¢ mmreparypoit wm | 0,5 gaca Komnoksuym  Ne 4,
KOHCIIEKTOM JIEKLHUH. TectupoBanue No 4.

14 14 venens Pabora ¢ swmreparypoit wu | 0,5 gaca Pabota Ha npakTHYeCKOM
KOHCIIEKTOM JIEKLUH. 3aHSTUH, YCTHBIA OTBET.

15 15 nenens Pabora ¢ mmreparypoit wm | 0,5 yaca Pabota Ha mpakTHYeCKOM
KOHCIIEKTOM JIEKIUH. 3aHSATHUM, YCTHBIN OTBET.

[ToaroToBka K KOJUIOKBUYMY
Ne 5, TectupoBanuto Ne 5.

16 16 nenens Pabora ¢ swmreparypoit wu | 0,5 gaca Komnoxksuym ~ Ne 5,
KOHCIIEKTOM JIEKLIHH. tectupoBanue No 5.
IToaroToBka K KOJIJIOKBUYMY
Ne 6.

17 17 nenens Pabora ¢ nwmreparypoit wu | 0,5 gaca Komnoxsuym Ne 6.
KOHCIIEKTOM JIEKITUH.
IloaroToBka K KOJIJIOKBUYMY
Ne 7.

18 18 Henens PaGora c¢ smteparypoir u | 0,5 yaca Komnmoxsuym Ne 7

KOHCHIEKTOM JIEKITUH.

19 Ok3ameHaunonHas | Pabora ¢ smrepatypoil u | 27 yacoB Ox3ameH

ceccus KOHCIIEKTOM JIEKIIUH.

Texymuii KOHTPOJIb PE3yJIbTATOB CAMOCTOSITENbHONW pabOThl OCYILIECTBIISAETCS
B XOJ€ IMpOBEIEHUS J1abopaTOpHBIX padoT (YCTHBIM OMpOC), KOJIOKBUYMOB U

TecTupoBaHus. Ha OCHOBaHMM A3THUX pPE3yJbTAaTOB CTYACHT IMOJYy4YaeT TEKYyIIUE M
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HK3aMEHAIMOHHBIE PEUTUHTOBBIEC OLIEHKH, 10 KOTOPHIM BBIBOJAUTCSI HTOTOBAas OIICHKA.
[IpomexxyTouHass (cemecTpoBasi) arTecTalus MPOBOJUTCA B (QOpMe YCTHOIO

OK3aMcCHa.

MeToauueckue yKazaHus 1o nNoJAroToBKe K JJadopaTopHbIM padoTaM U UX
BbITIOJTHEHHUIO

K naGoparopubiM paboTaMm CTYIEHT JAODKEH MOJTOTOBUTHCS: TOBTOPUTH
JICKIITMOHHBIN MaTepua, MPOYUTaTh HYKHBIN pa3/ie o TeMe B yUeOHUKE.

3aHsATHE HAYMHAETCS C KPaTKOro YCTHOIO Ompoca Mo 3aJaHHou Teme. [lanee
CTYJIEHThl paOOTalOT C MHUKPOCKONAMHU, KOJUICKIMEW MUKpOIpenapaToB, HaOOpPOM
AIIEKTPOHOTPAMM, TabJIUII U C aTJIacaMH.

Jist 3aHATUH HEOOXOJUMO HMMETh alb0OM Il 3apUCOBKM IpPENapaTosB,
IPOCTOM KapaHjaaml, HAOOp LBETHBIX KapaHAalled, JacTUK. AHaIU3 KaxIoro
npernapara HaYMHACTCS Ha MajoM YBEJIMYeHUH MUKpockomna (okyystp 10%, 0ObeKTHB
10%), 3aTtem mpojospkaeTcss Ha GojbimioM yBenuueHuH (oKyssp 10%, oobexktun 407).
[Tocne mpocmoTpa mpemnapara JelaeTcs PUCYHOK C HMCIOJIb30BAHUEM IMPOCTOTO U
[IBETHBIX KapaHaalleH, U MOMUCHIBAIOTCS OCHOBHBIE 0003HAYCHUSI.

[To oxoHYaHWM 3aHATUA MOACTCS JOMAIIHEE 33JaHHE [0 HOBOM TEME H
npejiaraeTcsi COCTaBUTh TECThl U TPOBECTU CPABHUTEIBHBIN aHAIIN3 T10 Mpernaparam,
KOTOpbI€ OBLIIM U3yUeHBI Ha 3aHATUU, CAEIaTh 000OIICHUS U BBIBOIBI.

OTBeThl Ha BOMPOCHI, BBICTYIUJICHUS W AKTUBHOCTh CTYJEHTOB Ha 3aHATHU

OLICHUBAKOTCA TEKYILEHW OLICHKOM.

MeToanuyecKue yKa3aHusl 0 MOAT0TOBKe K KOJJIOKBUYMAaM
[TockonbKy KOJUIOKBUYM SIBJISIETCSI KOJUICKTUBHOW (POPMOM pPacCMOTPEHHUS U
3aKperieHuss y4eOHOro Marepuajia, K HEeMY JIOKHBI TOTOBUTHCS BCE CTYISHTHI.
KomnokBuym oObI4HO mpoBoauTCS B (hopMe pa3BepHyTOM Oecelbl, TUCITyTa, Tpecc-
koH(pepentmu. Ha kaxaplii KOJUIOKBUYM 3apaHee OOBSBISETCS TeMa U TEpeueHb

BOIIPOCOB Il yCTHBIX cooOuieHuit. Ilo BceM Bompocam Hamo mpopaboTarh
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COOTBETCTBYIOIIUI Marepuan U3 y4eOHHKA, KOHCHEKTa JEKUUH, JOMOTHUTEIbHON
JUTEpATYphl W  COOTBETCTBYIONIEH JlabopartopHoir pabotel. IlpenopaBaTensb
OOBSBISIET BONPOC U TpeJiaracT celaTh cooOIIeHHe Ha 5-7 MUHYT OJHOMY H3
CTYJIEHTOB — JMOO MO MX >KEJIaHWI0, MO0 Mo cBoemy BbiOOpy. Ilocine cooOieHus
NPENoJaBaTeslb U CTYJEHTHl 3aJal0T BONPOCHI M BBICTYNAIOT C JOMNOJHEHUSMU WU
KOMMEHTAPUSIMHU.

OTBeTbl Ha BOMPOCHI, BBICTYIUICHHS W AaKTUBHOCTh CTYJCHTOB Ha 3aHITHU

OLICHUBAIOTCS TEKYILIEH OILIEHKOM.

MeToanuyeckue yKa3aHus 0 MOAr0OTOBKe 0KJIaAa

[To oTaenbHBIM TeMaM Ha KOJUIOKBUYMAaX MOTYT JelIaThCsi 00Jie€ €MKHE U
rry0okue Jokiansl — a0 15-20 munyt. Tema nokiana MOXKET OBITh MpPEAsIOKeHa
IpernojiaBaTesieM Wik BhIOpaHa CTYJIEHTOM CaMOCTOSTEIbHO.

[Ipu moaroToBKE K JOKJIAAy MPOBOAUTCS MOAOOP JIUTEPATYPHBIX MCTOYHUKOB
[0 TEME U3 PEKOMEHYEMON OCHOBHOW WM JOMOJHUTEIBHOW JINTEPATYPHI, a TAKKE
paborta ¢ pecypcamu MH()OPMAITMOHHO-TETIEKOMMYHUKAIIMOHHON cetn «HTepHeTy,
yKa3aHHBIMH B paboueil mporpamme.

PaGota ¢ TEKCTOM Hay4HBIX KHUT U YYEOHHUKOB COCTOMT HE TOJIBKO B
MPOUYTCHUU MaTrepuajia, HEOOXOJIUMO TMPOBECTH aHaIu3, CPAaBHUTh WU3JI0KCHHE
MaTepuaia B pa3HbIX UCTOYHUKAX, MOJA00paTh MaTepraa TakuM 00pa3oM, 4TOObI OH
packpeiBai Temy nokiaaa. [IpoaHanu3upoBaHHBIA MaTepuand KOHCIEKTUPYIOT, MPH
ATOM HaJo u30berarb MPOCTOrO MEPENUChIBAHUS TEKCTOB 0€3 Kakux Jurbo
KOMMEHTapueB U aHaiu3a. [IpsiMoe 3aMMCTBOBaHME TEKCTOB JIPYTUX aBTOPOB B HAYKE HE
JIOITYCKAETCsl, OHO OMpPEENseTCs] KaK IUIarvar U sBjseTcs HakazyeMbIM. llutupoBanue
HEOOJBIIIMX (PparMeHTOB (CO CCHUTKOM HAa aBTOpA) JOITYCKACTCs, €CIIM HaJ0 MOTYEPKHYThH
CTWJIb WM CYIIIHOCTh aBTOPCKOTO OMNPEENICHUs], HO 3JI0YMOTPEONISATh Uy>KUMU TEKCTaMH
Helb3s. JIokIian 10/bKeH ObITh BBICTPOEH JIOTUYHO, MaTepUal U3JIaracTcs 1eJIbHO, CBSI3HO U
MOCJIEIOBATEIBHO, JIETAI0TCS BBIBOMBI. JKenaTenbHO, YTOOBI CTY/IEHT MOT BBIPA3UTh

CBOE MHEHHE 10 o0cyxkaeMoi mpooieme. Heobxoammo 3apanee mpoymMaTh CXEMbl
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JUIST WUTIOCTPAllMd Ha JIOCKE WM MPUTOTOBUTH HUX B (opMe KOMIBIOTEPHOU
npe3eHTanuu. B noknane o0s3aTeNlbHO UCMOIb30BaTh TEPMUHBI U KIIFOYEBBIE CJIOBA
no maHou Tteme. [locme mokiama mpoBOAMTCS OOCYXKIACHHE C JOMOTHECHUSMU WU
nonpaBkaMu. OLIEHMBAETCsl KaK KayeCcTBO JOKJIAAa, TAK U aKTUBHOCTb YYaCTHUKOB

JTMCKYCCHH.

MeTtoauyeckue ykazaHus 10 NOATOTOBKe K KOHTPOJbHBIM padoTam

[lo oTmenpHBIM T€MaM Ha KOJUIOKBHUYMaxX MOTYT IPOBOAUTHCS KOHTPOJIbHbBIE
pabotel wiu TectupoBaHue. K KOHTponbHOW padoTe (TECTUPOBAHUIO) CTYAEHT
JOJKEH TMOATOTOBUTHCS OCOOEHHO THIATENIbHO, TaK KakK IOJIyY€HHas OLICHKAa UJET B
peitunr. HeoOxogumo eme pa3 NOBTOPUTH JIEKIHMOHHBIM MaTepuall, MpOYHUTaTh
HY>XHBIN pa3fiesl B ydeOHUKE, BCIIOMHUTh CEMUHAPCKYIO0 AUCKYyccHIo. [[st xopoiiero
3alOMUHaHUsT GOpMyJI, CXEM, TEPMUHOB MX HY)KHO IpPONUCAThb HECKOJBKO pa3 Ha
Oymare. Ecim mnpenmonaraercs penieHue 3ajay, IOJIE3HO 3apaHee MNpopadoTarthb
aHAJIOTMYHBIE.

B koHTposibHOI paboTe TeopeTHYeCKHe BOIPOCHI JOJHKHBI OBITH OCBELIECHBI
KpaTKo, HO JOCTaTOYHO IMOJHO. B OTBeTe JOIKHO COAEpkKaThCsA OIpEAeIICHUE
SIBJICHUS, TIPOLIECCca, CTPYKTYpPBI, MepeurcIeHe Haubosee XapakTepHbIX MPU3HAKOB
WM CBOMCTB SIBJIEHUS, IpoLiecca, CTPYKTYphL. [IpuBeTcTBYyeTCA cxeMaTusalus OTBEeTa

B BU/IC PUCYHKA C YKa3aHUEM JETaJIe U CBSI3EH.

MeTtoanueckue yKazaHus 10 padoTe ¢ JUTepPaTypou
Hano coctaBuTh nepBOHAYaNIbHBIA CHUCOK HCTOUHUKOB. OCHOBOI MOTYT CTaTh
CIIUCOK JIUTEpaTypbl, PEKOMEHJOBaHHbI B paboueid mnporpamme Kypca. s
yno0cTBa palbOThl MOKHO COCTaBUTh COOCTBEHHYIO KapTOTEKY OTOOpaHHBIX
UCTOYHUKOB ((paMuIMsi aBTOPOB, 3arjiaBue, XapaKTCPUCTUKHU W3JaHUSI) B BHJC
pabouero ¢aiina B komnbloTepe. Takas KapTOoTeKa UMEET MPEeUMYIIECTBO, T.K. OHa
MO3BOJIAET A00aBIATh UCTOUYHUKH, 3aMEHSATHh 10 HEOOXOAMMOCTH OJHHU Ha JIpyTHe,

Y6I/IpaTI) TC, KOTOPBIC OKA3aJIMChb HC COOTBCTCTBYIOIIUC TCMATUKC. HepBOHaanLHBIﬁ
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CIIUCOK JIUTEPATypbl MOXXHO JOMOJHUTb, MCIOJb3ys JJCKTPOHHBIA KaTajior
oubmmorekn JIB®Y, npu 3TOM HE CTecHAMTECh 0OpaliaTtbcs 3a TMOMOIIBIO K
COTpYIHHUKAM OMOINOTEKH.

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

PCKOMCHAYCTCA JOCJIOBHO IICPCIINCBIBATD TCKCT.
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Ipunoxenue 2

MMWHHCTEPCTBO OFPA3OBAHUS 1 HAYKU POCCUMCKOU ®EJIEPAITAN
denepanbHOE TOCYIaPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPESIKICHHE
BBICIIIETO 00Pa30BAHMS

«/{aabHeBOCTOYHBIN (eepabHbI YHUBEPCUTET»
(ABDY)

IIKOJIA ECTECTBEHHBIX HAYK

®OH/I OHEHOYHbLIX CPEJACTB

no JuCHMIIIMHE «]_II/ITO.]IOI‘I/IH»

Hanpasnenue noarorosku —06.03.01 «buonorus»
[Tpodunb «MukpoOHroIOTHS»
dopma MoJArOTOBKU OYHast
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Hacnopt ®OC

Koa u popmynuposka

Jrtansl (OopMUPOBAHUA KOMIETEHIIUH

KOMIIETeHIIMH
0a30BbIe MPUHIMITEI KJIIETOYHOW W TKAHEBOM OpraHu3aliu
OIIK-5 3HaeT OMOJIOTHIECKUX 00BEKTOB, omoduznuecKue u
OMOXMMHUYECKHE OCHOBBI MEMOpaHHBIX IIPOIECCOB M
CIOCOOHOCTh  TIPUMEHATH  3HAHHE MOJIEKYJISIPHBIX MEXaHU3MOB JKU3HEIEATENLHOCTH
NPUHIUIIOB KJIETOYHOH
OpPHEHTUPOBATHCS B MHKPOCKONHWYECKUX TNpernaparax H
OpraHM3aINU OMOTIOTMYECKIX
AIIEKTPOHOTPAMMax, pa3nu4arh OCHOBHBIE
00BbekTOB, OuodM3MUECKUX U .
Pa3HOBHUIHOCTH TKaHEH U KIIETOK;
OMOXMMHYECKUX OCHOB, | Vmeer . .
OPUMEHSTH 3HAaHHA O KIETOYHOW M TKaHEBOH
MeMOpaHHBIX IPOLIECCOB u
opranm3anuy, OWOPU3NYECKHX ¢  OHOXMMHYECKUX
MOJIEKYJISIPHBIX MEXaHU3MOB
OCHOBaxX >KM3HENCATEIIFHOCTH IPH H3YYEHHH 4YaCTHBIX
KHU3HEICATECITBHOCTH .
HayK ¥ MPOBEICHUH HAYYHBIX HCCIICOBAHUH
Bnanmeer | HaBbIKaMu pabOTHI C ONITHYECKMM MHUKPOCKOIIOM
3 OCHOBHBIC 3aKOHOMEPHOCTH U COBPEMEHHBIE TOCTHKECHHSI
HaeT
TCHETHKH U CEJICKIINH, TCHOMHUKH, TIPOTEOMHUKH
OIIK-7
CIOCOOHOCTh MPUMEHATH 0a30BbIC NpUMEHSTh 0a30BbIE TIpEACTaBICHHS OO0 OCHOBHBIX
npencTaBiIeHuss 00  OCHOBHBIX | YMmeer 3aKOHOMEPHOCTSIX M COBPEMEHHBIX  JIOCTIDKCHHUSX
3aKOHOMEPHOCTSIX U COBPEMEHHBIX TCHETHKH U CEJIEKIINH, O TCHOMHKE, IPOTEOMHUKE
JOCTHKEHHSX TeHETUKHU "
CEIIeKIHH, 0 TeHOMUKE, CIIOCOOHOCTBIO TIPUMEHSTh 0a30BbIE TMPEICTaBICHUS 00
MPOTEOMHKE B OCHOBHBIX 3aKOHOMEPHOCTSIX " COBPEMEHHBIX
naneeT
JNOCTIDKEHHSX TEHETUKH W CeNeKIUH, O TEeHOMHKE,
HPOTEOMHKE
3aKOHOMEPHOCTH BOCIIPOM3BEICHUS M MHAWBUIYaTEHOTO
OIIK.9 3HaeT pasBUTHsI OMOJIOTHUECKUX OOBEKTOB, METOMBI MOTYYCHUS
) 1 paboTHI ¢ SMOPUOHATEHBIMU OO BEKTAMU
CIOCOOHOCTH WCTIOJIb30BaTh
6230BDBIC MpeJICTABICHHS o UCIIOJIb30BaTh 0azoBble HPE/ICTaBICHHS 0
3AKOHOMEPHOCTAX Vaeer 3aKOHOMEPHOCTSIX BOCIIPOM3BEACHUS U HHANBHUYaIEHOTO
BOCTIPOW3BEICHHS! " pasBUTHsI OMOJIOTHUECKUX OOBEKTOB, METO/BI MOTYYCHUS
HHJTHBHIYATHHOTO pasBHTHS 1 paboThI ¢ IMOPHOHATEHBIMHA 00BEKTAMHU
OHOJIOTHYECKUX 00BEKTOB,
CHOCOOHOCTBIO MCIOJIB30BaTh 0a30BBIE MPEACTABICHUS O
METOABI MOJY4YeHUs U PadOTHl ¢
3aKOHOMEPHOCTSIX BOCIIPOM3BENICHHS U MHMBHYaTbHOTO
SMOPHOHATHEHBIMH O0HEKTAMHU Bnaneer
pasBUTHsL OMOOTHUECKUX OOBEKTOB, METOMBI MOTYYECHUS
1 paboThI ¢ SMOPUOHAIBHBIMU OO BEKTAMU
K-1 3HaeT COBPEMEHHYIO0 amnmaparypy © o00opyJaoBaHWE  JUIs

BBITIOJIHCHUA HAYYHO-UCCJICAOBATCIIbCKUX TIIOJIEBBIX U
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CIIOCOOHOCTh  IKCIUTYaTHpPOBAThH J1ab0paTOPHBIX OMOJIOTHYECKHUX PAbOT
COBPEMEHHYIO  ammaparypy H
o0opynoBaHWe sl BBIIOJTHEHHS OKCIUTyaTHpOBAaTb  COBPEMEHHYIO  ammaparypy H
HaYYHO-UCCIICAOBATCIBCKUX VMeer O60pyI[OBaHI/IC JJIA BBIINTOJTHECHUA Hay4HO-
TOJICBBIX u 71abopaTOPHBIX HCCIICIOBATENIbCKAX ~ TIOJIGBBIX M J1abOpaTOpHBIX
Omoormueckux pabot OHMoIIOrNYecKuX paboT
CIIOCOOHOCTHIO 9KCIUTYyaTHPOBATh COBPEMEHHYIO
BJ'IaI[eeT afraparypy u O60pyI[0BaHI/Ie AJId BBIIIOJIHCHHA HAY4YHO-
HUCCICOOBATCIBCKUX IIOJICBBIX u J'Ia60paTOpHI)IX
OuoJIorMUecKux paboT
Neo | KonTponupyemsie MOAYy N O1ieHOYHBIE CpEJICTBA -
1/ /pa3neisl / TeMbI Komp u 3Tams: HAUMEHOBAHHE
1| JACIUTLTMHBI dbopMupoBaHUs TEKYIIMHA | TPOMEXYTOUHAsS
KOMITETCHIINH KOHTPOJIb aTTecTaIus
1 | Tema 1. Benenue. OIIK-5 | 3nanue [1P-6 YO-1
[Ipenmet u meToABI OIIK-7 | Ymenue
IATOJIOTUU Bnanenue
OIIK-9 | 3nanue I1P-6 YO-1
ITK-1 Ymenue
Bnanenue
2 | Tema 2. Knetka - OIIK-5 | 3nanue [1P-6 YO-1
DJIEMEHTApHAs XKUBast OIIK-7 | Ymenue
cucrema Bnanenue
OIIK-9 | 3nanue [1P-6 YO-1
IK-1 YmMenue
Bnanenue
3 | Tema 3. I'enetuueckuit OIIK-5 | 3nanue YO-2 YO-1
anmapar KJIETKH U OIIK-7 | Ymenue I1P-1
OpraHu3aIus Bnanenue [1P-6
TPaHCKPUIILIUN OIIK-9 | 3nanue I1P-6 YO-1
(uaTepdaszHoe Aapo) ITK-1 Ymenue
Bnanenue
4 | Tema 4. Opranuzauus OIIK-5 | 3nanue YO-2 YO-1
TUTACTUYECKOTO OIIK-7 | YMeHue ITP-1
MeTadon3Ma B Bnanenne I1P-6
nurTorutazme (Bakyossipaast | OITK-9 | 3uanue YO-2 YO-1
cHcTeMa KJIeTKH) IIK-1 Ymenue I1P-6
Bnanenue
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5 | Tema 5. Opranuszanus OIIK-5 | 3nanue YO-2 YO-1
SHEPreTUYECKOro OIIK-7 | YMeHue ITP-1
MeTadom3Ma Bianenue I1P-6
(MUTOXOHAPUHU U OIIK-9 | 3nanue YO-2 YO-1
TIJIACTHIBI) ITK-1 Ymenue I1P-6

Brnanenue

6 | Tema 6. OnopHo- OIIK-5 | 3nanue YO-2 YO-1
IBUraTeIbHas CUCTEMA OIIK-7 | YMmenue T1P-1
(IMTOCKENET) Bianenue I1P-6

OIIK-9 | 3nanue YO-2 VO-1
IIK-1 VYmMenue I1P-6
Brnanenue

7 | Tema 7. IloBepxnoctHelii | OIIK-5 | 3nanue YO-2 YO-1
armapar KjieTK! OIIK-7 | Ymenue I1P-1
(TutazmaTudeckas Bnanenue T1P-6
MeMOpaHna, rasmaiemma) | OIIK-9 | 3nanue YO-2 YO-1

IIK-1 VYMeHue I1P-6
Brnanenue
8 | Tema 8. Penponykuus OIIK-5 | 3nanue YO-2 YO-1
KJIETOK OIIK-7 | YMmenne I1P-1
Bnanenue T1P-6
OIIK-9 | 3nanue YO-2 YO-1
IIK-1 YMenue I1P-6
Brnanenue
9 | Tema 9. Iudpdepennmanus | OIIK-5 | 3nanue YO-2 YO-1
KJIETOK OIIK-7 | YMmenne IIP-1
Brnanenue
OIIK-9 | 3nanue YO-2 YO-1
ITK-1 Ymenue
Brnanenue

10 | Tema 10. PeakTHBHOCTD, OIIK-5 | 3uanue YO-2 VO-1
[aTOJIOTHUS U CMEPTh OIIK-7 | Ymenue I1P-1
KJIETOK Bnanenue

OIIK-9 | 3nanue YO-2 YO-1
ITK-1 Ymenue
Bmanenne
11 | Tema 11. Knerounas OIIK-5 | 3nanue YO-2 YO-1
TEOpHUs OIIK-7 | YMeHue
Brnanenue
OIIK-9 | 3nanue YO-2 YO-1
ITK-1 Ymenue
Bnanenue
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HIkana oueHuBaHus YPOBHS C(POPMUPOBAHHOCTH KOMIIETEHIIMI

Koa n popmysmmpoBka | Iransl GopMHPOBAHUS KOMIIETCHIIUH KpHUTEpUH MOKa3aTeJIn
KOMIIETCHIIUH
CHOCOOHOCTD
0a30Bble TNPHUHIUIBI | 3HAHHE 0a30BBIX | UCIONB30BAThH
KJICTOYHOU U | IPUHLUIIOB 3HAHHE 0a30BBIX
TKaHEBOW KJIETOYHOU U | IPUHIUIIOB
OpraHu3aIyu TKaHEBOW KJIETOYHOU u
OMOJIOTUYECKUX OpraHu3aluu TKaHEBOU
00BEKTOB, OHMOJIOTHYECKUX OpraHM3aInn
3HacT . Oonodusnueckre U | 0OBEKTOB, OMOJIOTHYECKUX
(ToporoBbIit
OMOXVMHYECKHE onom3uueckux M | 0OBEKTOB,
YPOBEHB)
OCHOBBI OMOXIMHYECKUX Onou3nYecKux |
MeMOpaHHBIX OCHOB MEMOpaHHBIX | OMOXUMHUYECKUX
OIIK-5 TIPOLIECCOB U | IPOLIECCOB U | OCHOB MeMOpaHHBIX
MOJIEKYJISIPHBIX MOJICKYJISPHBIX MPOIIECCOB "
CIOCOOHOCTD
MEXaHU3MOB MEXaHH3MOB MOJIEKYJISIPHBIX
NPUMEHATh  3HaHUE
KHU3HEIEATEINEHOCTH | KU3HEACATEIBHOCTH | MEXaHH3MOB
NPUHIUIIOB
5 KHU3HEESITETbHOCTH
KJIIETOYHOU
OpPHEHTHPOBATHCA B
OpraHu3aluu yMEHHE CHOCOOHOCTD
MHUKPOCKOTTUYECKHX
OMOJIOTMYECKUX OPHEHTHPOBAThCA B | OPHEHTHPOBATHCS B
mpernaparax u
00BEKTOB, MHUKPOCKOITHYECKHX | MUKPOCKOITUYECKUX
ANIEKTPOHOTPAMMaX,
OMOpU3NUECKIX U npenaparax W | mpemnaparax u
pa3nu4ath OCHOBHEIC
OMOXMMHUYECKHX ANIEKTPOHOTPaMMax, | AJIEKTPOHOTpaMMax,
Pa3HOBHIHOCTH
OCHOB, MEMOpaHHBIX . pa3nuyath OCHOBHBIC | pa3inyaTbh OCHOBHEIC
TKaHEH 1 KIIETOK;
HPOLIECCOB u Pa3HOBHIHOCTH Pa3HOBHUIHOCTH
NPUMEHSTh 3HAHHS
MOJIEKYJISIPHBIX . KJIETOK; TIPUMEHSTH | KIETOK; MPUMEHATh
0  KIETOYHOH W . .
MEXaHU3MOB yMeeT . 3HaHUs O KJIETOYHOH | 3HaHUS O KIETOYHOU
. | TkaHeBoM
KU3ZHENEATENBHOCTH | (TIPOABHHYTHIM OpraHu3allny, OpraHM3alyy,
OpraHu3allvy,
) onouznueckux ¥ | OMopu3MUECKUX U
onodmsmueckux U
OMOXMMHYECKUX OMOXMMHUYECKUX
OMOXMMHYECKUX
OCHOBax OCHOBax
OCHOBax
KUIHEJEATEITBHOCTH | KU3HENESTEIbHOCTH
KHU3HEESTEITBHOCTH
npu H3yYEHHUH | TIpU U3y4YeHUHN
npu U3yUYCHHUN
YacTHBIX ~HAyK W | YaCTHBIX HAyK U
YaCTHBIX HayK H
MIPOBEICHUH MIPOBEICHUH
MIPOBE/ICHUH
Hay4HBIX Hay4YHBIX
Hay4YHBIX . .
. HCCIIeIOBaHHUN WCCIIeIOBAaHNH
HCCIIeI0BaHUI
BIIAJICET HaBbIKaMU PabOTHI C | BJIaJICHHE HaBBIKAMHU | CLIOCOOHOCTH
(BBICOKMIN) OTNITHYECKUM paboThI C | HCIIOJIB30BATH
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MHUKPOCKOIIOM ONTUYCCKUM HaBBIKK PabOTHI C
MHUKPOCKOITOM ONTUYECCKUM
MHKPOCKOIIOM
CIOCOOHOCTH
OCHOBHBIC 3HaHHE  OCHOBHBIX | MCIOJB30BAThH
3aKOHOMEPHOCTH ¥ | 3aKOHOMEPHOCTEH U | 3HAHWE  OCHOBHBIX
COBpEMEHHBIC COBPEMEHHBIX 3aKOHOMEpPHOCTEH U
3HAeT JOCTHKCHHS TIOCTHKCHHIA COBPEMEHHBIX
(HOpOFOBBIﬁ T'€HETUKU U | TEHETUKU U | JOCTHKCHUI
YPOBEHb) CEJICKIINH, CEJICKIINH, TCHETUKH u
TEHOMUKH, TEHOMUKH, CEeTICKIINH,
MIPOTEOMHKH MIPOTEOMHKH TCHOMUKH,
MTPOTEOMHUKH
YMEHUE TPUMEHSATH | CIOCOOHOCTD
MIPUMEHATh 0a30BbIE
OIIK-7 0a3oBbIe MPUMEHATh 0a30BbIe
npeacTaBieHuss 00
CIOCOOHOCTD npeAcTaBieHusl 00 | mpeAcTaBieHus 00
OCHOBHBIX
MPUMEHATh 0a30BbIC OCHOBHBIX OCHOBHBIX
3aKOHOMEPHOCTSAX U
MpENICTaBICHUsT 00 p 3aKOHOMEPHOCTAX U | 3aKOHOMEPHOCTSIX U
yMeeT COBPEMEHHBIX
OCHOBHBIX . COBPEMEHHBIX COBPEMEHHBIX
(MPOABUHYTBIN | HOCTHKEHUIX
3aKOHOMEPHOCTAX U ) TIOCTIKCHUSX OCTHKCHHSIX
TCHETUKH
COBPEMEHHBIX TCHETHKH U | TCHCTHKH u
CEJICKITNT o
JOCTIKEHUSIX ’ CEIIEKIHH, 0 | cemexuuu, 0
TCHOMUKE
TEHETUKH ’ TEHOMUKE, TCHOMUKE,
MIPOTEOMHUKE
CCJICKIIHH, 0 MIPOTEOMUKE MPOTESOMHUKE
TEHOMHUKE,
NpOTEOMHUKe paCHHe CIOCOOHOCTH
CIIOCOOHOCTBIO HCIIOJIb30BaTh
CITOCOOHOCTBIO
MIPUMEHATh 0a30BbIE HaBBIKH TTPUMEHEHUS
NPUMEHATh 0a30BbIC
MpeCTaBlIeHus 00 0a30BBIX
MpencTaBiIeHus 00 .
OCHOBHBIX MpeJICTaBICHuH 00
OCHOBHBIX
3aKOHOMEPHOCTAX U OCHOBHBIX
3aKOHOMEPHOCTAX U
BJIaICCT COBPEMEHHBIX 3aKOHOMEPHOCTSIX H
. COBpPEMEHHBIX
(BHCOKI/II/I) JOCTHXKEHUSIX COBPEMEHHBIX
JIOCTHKCHUSX
TCHETHKH u JIOCTHIKCHHSIX
TEHETHKH u
CEJICKIINH, 0 TCHETUKH
CEJICKIINHY, 0
TEHOMUKE, CEJICKIIHH, o
TCHOMHUKE,
MIPOTEOMHUKE TCHOMHUKE,
IIPOTEOMHKE
MIPOTEOMHUKE
OIIK-9 3aKOHOMEPHOCTHU 3HaHUE CIIOCOOHOCTH
BOCHPOM3BEACHUS U | 3aKOHOMEPHOCTEH HCIIOJIb30BaTh
CIIOCOGHOCT 3HAET HHIUBUIYAIBHOTO BOCHPOU3BEICHNUS U | 3HaAHUE
MCIOIb30BaTh (TTOporoBBIi pasBuTHs WHMBUYaIbHOTO 3aKOHOMEPHOCTEM
0azoBbre YpOBEHB) OMOJIOTMYECKUX pa3BHTHS BOCIIPOM3BE/ICHUS U
NpENCTaBICHUA Y 00BEKTOB, METOJbI | OMOJOIrNYECKUX WHJIUBUYyAJIbBHOTO
3aKOHOMEPHOCTAX MoJTy4eHus! U paboThl | OOBEKTOB, METOAOB | Pa3BUTHA
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BOCIIPOU3BEICHUS U C SMOPHOHANBHBIMHU | MOJYYCHHUS U pAOOTHI | OHOTOTHYCCKUX
HHINBUIYATHLHOTO o0BeKTaMu C SMOpPHOHAIBHBIMH | 0OBEKTOB, METOIOB
pasBUTH 0o0BeKTaMHI MOJTy4eHHs] U PabOTHI
OHOJIOTHYECKHUX ¢ 3MOpPHOHATBHBIMU
00BEKTOB,  METOJbI 00BbEeKTaMuU
MOTy4eHMs U PabOTHI
¢ >MOPHOHATBHBIMHU — YMCHHE CIOCOOHOCTH
06BEKTAMHI Sas0BLIe HCIIONB30BaTh HCITOJIB30BaTh
6a3oBbIC 0a30BbIC
[peICTaBICHHUS 0
MPEACTaBICHHUS 0 | mpeacTaBICHUS 0
3aKOHOMEPHOCTSIX
3aKOHOMEPHOCTSX 3aKOHOMEPHOCTAX
BOCIIPOM3BEACHUS U
BOCIIPOM3BEACHNS U | BOCIIPOU3BEIACHUSA U
yMEET WHIMBUIYaIIbHOTO
. WH/IUBUTYaIIbHOTO WHIWBUIYATHEHOTO
(IpOABMHYTBIA | pa3BuTHs
pa3BUTHSA pasBUTHS
) OMOJIOTHYECKUX
OHOJIOTHYECKUX OHOJIOTHYECKHUX
O0OBEKTOB,  METOMIBLI
00BEKTOB, METOALI | OOBEKTOB,  METOIbI
MOJTYYEHUS U PabOTHI
NOJTy4eHUs ¥ paboThl | MOTy4YeHUs U paboThI
¢ >MOpPHOHAIHHBIMHU
¢ 3MOPHOHANBHEIMH | C AMOPHOHATHLHBIMHU
00BEKTAMH
00BbEKTaAMHI o0beKTaMU
BIIaJICHUC CIIOCOOHOCTh
CIIOCOOHOCTBIO
CIIOCOOHOCTBIO HCIOJB30BATh
HCIIONB30BaTh
HCIIOJIE30BaTh HABBIKA TTPUMEHEHHUS
6a3oBbIC
0asoBbIe 0a30BBIX
MPEICTaBJICHUS 0 N
MIPEICTaBJICHUS 0 | MpeICTaBICHUH 0
3aKOHOMEPHOCTSIX
3aKOHOMEPHOCTSIX 3aKOHOMEPHOCTSIX
BOCIIPOM3BEACHUS U
BOCIPOU3BEICHUST U | BOCIIPOU3BEICHUS U
BJAJICET WHIUBUYaIIbHOTO
. HUHIABUIYATHEHOTO HHIWBUAYATBEHOTO
(BBICOKHIN) pazBuTHS
pa3BUTHS pasBUTHS
OMOJIOTHYECKHUX
OHOJIOTHYECKUX OMOJIOTHYECKHX
00BEKTOB,  METOJIBI
00BEKTOB, METOILI | OOLEKTOB, METOJIOB
MIOJTy4eHUs! U paboTHI
MOJTYYCHHUS U paOOThHI | MONYyYCHUS U PAOOTHI
C 3MOpPHOHANBEHBIMU
C SMOpPHOHAIBHEIMH | C 3MOPHOHAIBHBIMA
00BbEeKTaAMHU
00BbEKTaMHU o0beKkTaMu
IIK-1 CITOCOOHOCTH
3HAHHE
COBPEMEHHYIO . HCITOJIB30BaTh
COBPEMEHHOM .
crocobHoCTh anmnaparypy u p 3HAaHUE COBPEMEHHOMN
armaparypsl u
SKCILTyaTHpoBaTh o0opymoBaHue ISl 5 patyp anmaparypsl u
o0OpyIOBaHUS IS
COBPCMEHHYIO BBITTOJIHEHHS Py 000pynOBaHUs IS
BBITTOJIHEHHS
armaparypy 1| 3gaer HAYYIHO- BBITIOJIHEHHUS
. Hay4HO-
obopynoBanne I | (110poroBpIit HCCIIeI0BATEIBCKUX Y Hay4HO-
HCCIIEA0BATENECKUX
BBIHOTHCHIA YPOBEHb) MOJIEBBIX U HUCCIEI0BATENBCKUX
i, TOJIEBBIX u
HayqHO 1ab0paTOPHBIX 5 TMTOJIEBBIX u
1a60paTOPHBIX
HCCIICAOBATCIBCKUX OMOJIOTHYECKUX 5 PaTop 1a00paTOPHBIX
MOJIOTMYECKUX
TTONICBBIX " pabot OHMOJIOrMYECKUX
71a00PaTOPHBIX pabot pabor
OMOJIOTHYECKUX
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paboT YMCHHE CITOCOOHOCTh
9KCIUTyaTHPOBATh
AKCILTYyaTHPOBATh AKCIUTYaTHPOBATh
COBPEMEHHYO
COBPEMEHHYIO COBPEMEHHYIO
anmaparypy u
anmnaparypy U | annapatypy u
o0opymoBaHue ISt
obopynoBanue Ui | 00OpyAOBaHUE IS
BBITTOJIHEHHS
yMeEET BBITTOJTHEHHS BBITIOJTHEHHUS
. | Hay4HO-
(IpOIBMHYTHIH Hay4HO- HAY4YHO-
HCCIIEA0BATEIbCKUX
) HCCIIEAOBATENBCKUX | MCCIIE0BATENBCKUX
TOJIEBBIX u
MTOJIEBBIX U | MOJIEBBIX "
J1a00paTOPHBIX
71a00paTOPHBIX J1ab0paTOPHBIX
OHOJIOTHYECKUX
OMOJIOTHYECKUX OHOJIOTHYCCKHX
pabot
pabort pabort
CIIOCOOHOCTH
BIIaJICHUE
CITIOCOOHOCTBIO HCITOJIB30BaTh
CITOCOOHOCTBIO
9KCITyaTHPOBATh HaBBIKH
3KCILTyaTHPOBATh
COBPEMEHHYO AKCIUTyaTalH
COBPEMEHHYIO .
anmaparypy u COBpPEMEHHOM
anmnaparypy u
obopynoBaHue st anmaparypsl il
o0opymoBaHue IS
BBITTOJITHEHUS o0opymoBaHust  JIs
BaJiceT BBITTOJIHEHHS
. HAYYHO- BBITIOJTHEHHUS
(BBICOKHIN) Hay4HO-
HCCIIEA0BATEIbCKUX Hay4YHO-
HCCIIEN0BATENECKUX
TOJIEBBIX u HCCIEA0BATEIbCKIX
ITIOJIEBBIX 158
nabopaTOPHBIX ITOJIEBBIX u
n1ab0paTOPHBIX
OHOJIOTHYCCKUX J1a00PaTOPHBIX
OMOJIOTHYECKUX
pabot OHMOIOTMUYECKUX
pabort
pabot

MeToauveckue peKOMEHAALMH, ONpeeAIne Npoueaypbl OlleHUBAHUS

pe3yJabTaToB OCBOCHHUA TUCHHUIIJIMHDBI

TeKymaﬂ H IIPOMCIKYTOYHAA AaTTCCTalkA CTYACHTOB II0 AUCHHUIIIMHC

((LII/ITOJIOFI/IH» IMPOBOJAUTCA B COOTBECTCTBHUU C JIOKAJIbHBIMHW HOPMATHBHBLIMU aKTaMH

JIBO®Y u sBnsercs o0s3aTeIbHOM.

[Io u3zyyaemMoll IUCHMIUIMHE ISl TEKYLIEr0 KOHTPOJA M IMPOMEXKYTOUHOU

(cemecTpoBOI) aTTECTAlIUK UCTIOJIB3YIOTCS CJICIYIOIINE

OIEHOYHBIE CPEJCTBA:

YO-1 —unauBnayasbHOe cobeceoBaHUEe, B OCHOBHOM Ha DK3aMEHE;

YO-2 — KOJUIOKBUYM — yueOHOE 3aHSATHE B BUJI€ KOJUIEKTUBHOTO COOECEI0BaAHNUS;
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[1P-1 — mucbMeHHBIN (MM KOMIIBIOTEPHBIN) TECT;

[1P-6 — maGopaTopHas pabora.

YcTHbI ompoc - Haumbosiee paclpoOCTpPaHEHHBIH METOJ KOHTPOJS 3HAHUM
ctyneHToB. [lpu ycTHOM ompoce yCTaHaBIMBAECTCS HEMOCPEICTBEHHBIN KOHTAaKT
MEXKJy NpPENoJaBaTeIeM M CTYJIEHTaAMH, B IIPOILIECCE KOTOPOro IPENoJaBaTeNb
MOJIY4YaeT IIMPOKUE BO3MOMXHOCTU IJI OLIEHKH KOJMYECTBA M KayecTBa YCBOCHUS
CTyAeHTamMHu ydeOHoro marepuana. OH siBIseTcss Hauboyiee pacmpoCTpaHEHHOHW U
aJIeKkBaTHOM (POPMOM KOHTPOJIS 3HAHUM ydaluxcsi, BKIIOYaeT B ceOsi cobeceioBaHme
(rmaBHBIM 0Opa30M Ha PK3aMEHE U 3a4€Te), KOJUIOKBUYM, JTIOKJIA/.

Kpurepuu o1leHKH VCTHOTO OTBETA:

«5 0aioB» BBICTABJISAETCS CTYICHTY, €CIIM OH Ha 00CyKIaeMble BOIIPOCHI JIacT
MPaBUWIbHBIE OTBETHI, KOTOPHIC OTJIMYAETCS TTYOMHOU U MOJTHOTOM PaCKPHITUS TEMBI,
yMeeT JieJIaTh BBIBOJIbI U 00O0OIICHHMS, JaBaTh aprYMEHTUPOBAHHBIE OTBETHI, KOTOPBIC
JIOTHYHEI U II0CJIEJ0BATCIIbHBI.

«4 Oannay BBICTABIAETCS CTYACHTY, €CIIM OH Ha 0OCYK/aeMbl€ BOIPOCHI J1aeT
MPaBUJIBHBIC OTBETHI, KOTOPBIC OTIMYACTCS TTYOMHOU M TOJTHOTOM PACKPHITUS TEMBI,
yMeeT JeiaTh BBIBOJBI M OOOOIIEHUS, OJHAKO JAOMYCKAaeTCs OAHY-JBE OIIMOKU B
OTBETAax.

«3 OGama» BBICTABISACTCS CTYACHTY, €CIIM OH Ha 0OCY’)KJIaeMbI€ BOIPOCHI J1acT
OTBETHI, KOTOPbIE HEJIOCTATOYHO IMOJHO €ro PacKphIBAIOT, OTCYTCTBYET JIOTHYECKOE
MTOCTPOCHHUE OTBETA, JIOMMYCKAET HECKOJIBKO OIHNOOK.

«2 Oaisia» BBICTABISACTCS CTYIEHTY, €CJIM OH Ha OOCYXKJIaeMbI€ BOMPOCHI J1aeT
OTBETHI, KOTOPHIE€ MOKA3bIBAIOT, YTO HE BJIaJICET MaTEPUAJIOM TEMbI, HE MOXET J1aTh
JaBaThb apryMEHTHUPOBAHHBIE OTBETHI, JOMYCKAIOTCS CEPhE3HbIC OIMUOKH B

COACPIKaHNU OTBECTA.
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Ko/iokBUyM MOXeT CiykuTh (GOpMOH HE TOJBKO MPOBEPKH, HO U
MOBBIIICHUS 3HaHWM CTyAeHTOB. Ha KOMITOKBMYMax MOTYyT OOCYXIaThCs BCE WIIH
OT/I€JIbHBIE TEMbI, BOIIPOCKHI H3y4aeMOT0 Kypca.

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

IIPU YCTHOM OTBETE.

Tect sABnsETCS TNHUCHMEHHOW WM KOMIIBIOTEpHOH (OpPMOIM  KOHTpPOJIS,
HANpaBJICHHOM Ha NPOBEPKY BIAACHUS TEPMUHOJOTMYECKUM aNnaparoM U
KOHKPETHBIMHU (TOYHBIMHU) 3HAHUSMU B 00sIacTH (yHAAMEHTAIBHBIX U MPUKIIATHBIX
JTHACIUTILIVH.

Kpurepun o1leHKM TeCTA:

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

4 Garna BBICTABIISIETCS 32 IPABUIIBHBIN OTBET Ha 89-80 % OT BCeX BOIPOCOB.

3 Gasuta BBICTABIISIETCSA 3a MPABHIIbHBIN OTBET HAa 79-65 % OT Bcex BOIPOCOB.

2 Oanuta BBICTaBIII€TCA 3a MPaBWIbHBINA OTBET Ha 64-50 % OT Bcex BOIIPOCOB.

1 Ganna BBICTABIAETCS 3a MPaBUIIBHBIA OTBET MeHee 4eM Ha 50 % OT Bcex

BOIIPOCOB.

TectupoBanue npoBOAUTCS B YacChl, OTBEJICHHbIE Ha Ja0OPATOPHbIE 3aHATHSL.
M3 ouneHok TecTOBBIX padOT, a TaKkKe C YYeTOM AaKTUBHOCTU CTYyJEHTAa Ha
KOJUIOKBUYMaX HAIlOJIOBUHY CKJIa/JbIBAECTCS PEMTHHIOBAs OLEHKA IIPOMEKYTOYHOM

(cemecTpoBOI) aTTECTAllUU 110 JAHHOW JUCIUTIIAHE.
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OueHoYyHbIE CPeACTBA ISl POMEKYTOUHON aTTecTalNu

B kadecTBe 3aKIIOUMUTENIBHOTO JTana MPOMEXKYTOUHOU (CEMECTPOBOM)

arTecTalvu NMpeayCMOTPECH IK3aMCEH.

MeToanuyeckue yKa3aHus 10 cave 3K3aMeHa

Ha sk3aMeHe B kadyecTBE OILIEHOYHOTO CPEJICTBa MPUMEHSIETCS co0ece0BaHue
10 BOIIPOCAM OMJIETOB, COCTABIICHHBIX BEIYIIHMM IPENOaBaTeIEM U IO CAaHHbIX
3aBelylolUM Kadeapoi. DKk3aMeHbl IPUHUMAIOTCS BEAYIIMM MPENoJaBaTeIeM WIN
€ro aCCUCTEHTOM.

Bo Bpems mpoBefeHHs 3K3aMEHa CTYJIEHThl MOTYT IOJb30BaThbcs paboyeit
IporpaMMoil yueOHON AUCUMILIMHBL. B cilydae HCIoJIb30BaHUS CTYAEHTOM CPEJICTB
JUISl CIIMCBIBAHHMS, DK3aMEHATOP HMMEET NPAaBO YAAIWTh CTYIEHTA C JK3aMEHA, a B
HK3aMEHALMOHHYIO BEJOMOCTb II0CTABUTH HEYAOBJIECTBOPUTEIBHYIO OLIEHKY.

[Ipu siBKe Ha SK3aMEH CTYJEHTBI 00513aHbl UMETh IIPU ce0€ 3aUETHYIO KHIKKY.
[IpenonaBarenp 3amoiHsIET COOTBETCTBYIOUIME rpadbl 3a4€THONM KHUXKKHU CTYJICHTA:
HA3BaHHWE JMCUUIUIMHBI B COOTBETCTBHM C Y4YEOHBIM IIJIAHOM, €€ TPYJIOEMKOCTb,
(dbamMunus mpenojaBaress, OleHKa, 1aTa, MOAMNKCH.

JUIst ciaum yCTHOTO 3K3aMEHa B ayIUTOPHIO OJHOBPEMEHHO IpUriamaercs 5-6
CTYACHTOB. BBIXOOUTH U3 ayAMTOpPUM BO BpeMs MOATOTOBKM K OTBeTaM 0e3
pa3pelIeHnsl DK3aMEHATOpa CTYIAEHTaM 3alperaercs. Bpems, npenocraBisieMoe
CTYJEHTY Ha IIOArOTOBKY K OTBETY Ha YCTHOM 3K3aMeHe — 30 MUHYT.

[Ipu npoBeaeHNM PK3aMeHa 3K3aMEHAIIMOHHbIN OUJIET BHIOMPAET CaM CTYIEHT.
[Ipn cmade ycTHOro 3K3aMEHa 5JK3aMEHAaTOp MOJXKET 3aJaBaTh JIOMOJHUTEIbHBIE
BONpochl. Ecnu cTyaeHT 3aTpydHseTcsi OTBETHTh Ha OJUH BOIPOC BHIOPAHHOTO
owiera, TO €My MOXHO TNPEIJIOXKUTh B3SITh APYrod OWJIET, MPU STOM OILICHKA

CHHIKAETCA Ha OaJl.
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[Ipu npomexyTOYHOW aTTeCTallMM YCTAaHOBJEHBI OILIEHKU: Ha JK3aMeHax
«OTJIIMYHO», «XOPOILO», «YIOBJIECTBOPUTEIHLHO» M «HEYIOBIECTBOPUTEILHO», Ha
3a4€Tax — «3aYTEHO» U «HE 3aYTEHOY.

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

OneHKH, BHICTABIIEHHBIE 9K3aMEHATOPOM IO MUTOTaM 3K3aMEHOB, HE TOJJIeKaT
nepecMoTpy. CTyAEHT, HE COTJIACHBIA C BBICTABICHHOM OLIEHKOW, MMEET MPaBO
nojaTh 3asBieHUMe Ha wuMa aupekropa Illkonsl. B ciyyae 000CHOBaHHOCTU
MOAAHHOTO 3asiBIICHUsT AUpEKTOp IIIKOJIBI CO3/1aeT KOMHUCCHIO B COCTAaBE TpPEX
npenojaBaresieid Mo cCOoTBETCTBYMONICH Kadeape. OreHka, MOJydeHHas: CTYJACHTOM
BO BpeMsl Iiepecaauu 3K3aMeHa KOMUCCHUH, SIBJISIETCS. OKOHYATEIbHOM.

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

OrneHka «5» cCTaBUTCS TOT/a, KOT/ia CTYyI€HT CBOOOJHO BIAJCET MATEPUAIOM U
HE JIOMYyCKaeT OMMOOK MPU OTBETE€ Ha BOMPOCHI AK3aMEHAIIMOHHOTO OWJIeTa, KpoMe
TOTO JIETKO OPUEHTUPYETCS B MaTEpUAe U3y4aeMOW TUCIUIUINHBL, YTO OTMEYAETCS B
OTBETax Ha JOMOJHUTEIbHBIEC BOMIPOCHI.

Ouenka «4» cTaBUTCS TOrJa, KOTJa CTYAEHT 3HAET BECh M3YUEHHBI MaTepHall;
HO JIOMYCKAE€T HEKOTOPhIE HETOYHOCTH B OTBETAX Ha BOMPOCHI SK3aMEHAIMOHHOTO
OwsieTa ¥ Ha JIOMOJIHUTEIBHBIE BOIPOCHI, KOTOPBIE 3a/a€T MpErnojiaBaTelib, HO MPHU
ATOM MOYKET UCIIPABUTH OIIMOKY NIPH 3aJaBaHUU €My HABOJSIINX BOTIPOCOB.

Ouenka «3» CTaBUTCS TOTJA, KOTJa CTYACHT UCHBITHIBACT 3aTPYAHEHUS MpU
OTBETE Ha BONPOCHl JK3AMEHAIIMOHHOTO  OWiera, IIJIOXO OTBEYaeT Ha
JIOTIOJITHUTENIHHBIE BOMPOCHI ITPENoaBaTelis.

Ouenka «2» cTaBUTCS TOTJa, KOrjJa CTYJISGHT HE BJIaJIeeT Marepuajiam
M3y4yaeMOW JUCHUIUIMHBL W HE OTBEYAeT HA JOMNOJHUTEIIbHBIE BOIPOCHI

npernogaBaTcIA.
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[Ipy MCHOJIL30BAHUM PEMTHMHIOBOM CHUCTEMBbI aTTECTAIlUM IO JUCTTHUITIINHC

((L[I/ITOJ'IOFI/I}I» OKOHYATCJIbHAA OLCHKA CKIAaAbIBACTCA H3 PC3YJIbTATOB TCKYIICTO

KOHTPOJISI YCIIEBAEMOCTU (MOCEIIAEMOCTh 3aHSATUM, CEMHUHApbl, TECThl) M CIAYU

9K3aMCHaA.

A O o

9.

Bomnpocsl k 3k3ameny no aucuuiiinie «Luromorus

buonorus KJIEeTKH - ee 3aJ1a4yi U MECTO CPEIM IPYTUX HAYK.

MeTtoapl 1 METOIOJOTHS U3YUEHUS KIETOK.

KieTka kak OTKpBITas MaTepuaIbHO-3HEPreTHUECKasi CUCTEMA.

Kietka kak camoBocIpou3Bosiascs HHHOPMaAIIMOHHAS CUCTEMA.

KileTka kak CeHCOpHO-pEaKkTUBHAsI CUCTEMA.

Kretka kak ynopsgoueHHas, CTPyKTypUpOBaHHasl CUCTEMA (IUCKPETHOCTh
OpraHU3aluH).

OOmasi xapakTepUCTHKa TEHETHUYECKOro arrnapara KJIETKH (CTpOeHUE U
(yHKUIMH KJIETOYHOTO SI/Ipa).

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

CrpykTypa reHoma 3yKapuoT, YDOBHA KOMIIAKTU3ALMKU XPOMAaTHHA.

10. Kapuorum: uucnio, pazmepsl, hopma, muddokpacka XpoMOCOM.

11.Cunres3 n npoueccuar MPHK, crutaiicunr.

12. Anpeimko u popMupoBaHue pudOCOM.

13. lllepoxoBaTelii »HAOMIA3MaTHueckuil petukyiaym (LLDP), crpykrypa u

byHKUIHUHA pUOOCOM.

14. I'magkuii sHpomna3matuyeckuii petukyinyMm (I'OP), ero pazHoBuaAHOCTH U

byHKUIHU.

15. Anmapar ['oabmku: reHe3uc, CTPyKTypa U yHKIIUH.

16. JIn30cOMBI U BHYTPUKJIETOYHOE NUIIEBAPEHHUE.
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17. NHTerpaius 3J1eMEHTOB BaKyOJSIPHON CUCTEMBI.

18. O0masi  XapakTepucTUKa SHEPreTHYecKoro Merabojim3ma  KIETKH,
UCTOYHUKH cuHTe3a ATO.

19. Mexanusm cunteza AT® B MUTOXOHIpHUSX M XJOpoIulacTax (Teopus
Mut4enna).

20. IloryaBTOHOMHOCTh MUTOXOHJPUM W IUIACTUJ B JYKAPUOTHOW KIIETKE.
[Tpobiema npoucxoxacHus (OMOreHe3a) MUTOXOHAPUM U TUTACTH/I.

21. DHepreTuka IpoOKapHoT.

22. O0uras XxapakTepUCTUKa OTMIOPHO-IBUTATEIIBHOU CUCTEMBI KIIETKHU.

23. IIpomexxyTouHbIE (PHUITAMEHTBI.

24. MukpohuiiaMeHThl U AaKTUH-MHO3UHOBBIE JBUTATEIIbHBIC CTPYKTYPHI.

25. MukpoTpyOO0UKHU U TYOYyJIMH-TUHENHOBBIE IBUTATEIBHBIE CTPYKTYPHI.

26. /IBuraTenbHbIN anmapaT OaKTEpHid.

27. CoctaB u oOmas XapakTEpPUCTHKA MOBEPXHOCTHOTO ammapara KIETKU:
rIa3MaTuyeckasi MeMOpaHa, TIIMKOKAINKC, KOPTUKATbHBIA IIUTOCKETIET.

28. TpancnoptHO-0aphepHass (YHKIUS IJIa3MaJeMMBbl: TpaHCMeMOpaHHbBIN
TPAHCIIOPT, BE3UKYJISPHBIN TPAHCTIOPT.

29. PenenropHas byHKIUSA IJ1a3MaJIeEMMBI: TIOHSTHE peLeniuu,
Pa3HOBUIHOCTH KIIETOYHBIX PELIENTOPOB.

30. Aares3usi 1 MEKKJIETOUYHbIE KOHTAKTHI.

31. MUTOTHYECKN LUK DYKaPUOTHOM KIETKH.

32. 3akoHomepHocTH perukanuu JJTHK.

33. Muto3: (pa3bl 1 KHHETUYECKUE MEXaHU3MBI.

34.OHa0penpoOayKIUs KIETKWA: MHOTOSIAEPHOCTD, 3HIOMUTO3, MOJUTCHUS.

35. luddepeHumanus KISTOK B TUCTOTEHE3aX - OOIINE TOHATHS.

36. CTBOJIOBBIE KJIETKU U UX ITIOTECHIIUH.

37. UHIyKTOPHI U PETYIATOPHI KIIETOUHOU AU HEPEHITUPOBKHY.

38. Teopus nuddepeHnnaaIbHON SKCIPECCHU TSHOB.
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39. Ilatonorus u CMCPTB KIICTOK: HCKPO3 U aIlOIITO3.

40. Kneroynas Teopusi — ICTOPUS U COBPEMEHHBIE TTOCTYJIaTHI.

OueHouyHbIe CpeCcTBA ISl TEKYLIEH aTTecTAlNH

Tembl 1 BOIPOCHI KOJUIOKBUYMOB
KonsoxkBuym Ne 1. Tema: "Crpykrypa n pyHKIUM KJIETOYHOTrO siapa'’
Llenmpanvhas 0oema MONEKYIAPHOU bUORI0SUU

1. IlpuBecT cxeMy CTpPOEHUS M OXapaKTEPU30BaTh COCTAB MOJIEKYJIbI
HyKieoTuaa. Uepes Kakue CBA3M HYKJICOTHJBI COCAUHSIOTCS B MOJUHYKICOTHIHYIO
(S 119

2. JlaTh cpaBHUTENbHYIO XapakTepucTuky ctpoeHus monekyn JIHK u PHK.
Kakue cBsisu Qopmupyror nBoiinyto croupaib JIHK?  OObsicHUTh mnpuHLHUI
KOMILJIEMEHTAPHOCTH B MOCTPOEHUU ABOMHON CHHMpav, Ha3BaTh KOMILJIEMEHTAPHBIE
napbl HyKJI€OTH/IOB.

3. JlaTth ompeneneHue MOHATUA "TpaHCKPUMIIUA", OOBSICHUTH MOJIEKYJISPHBIN
MEXaHU3M TPAHCKPUIIIIMK: YTO SBIISICTCS MATPUIICH, KaKOW HCIOIb3yeTCsl (PepMeHT,
OTKyJla OepyTCsl MPEAIIECTBEHHUKH AJII CHHTE3a?

4. Jlatp onpenenenue noHsaTus "Tpancmsauud’. IIpuBectu cxemy U OOBSICHUTH
MexaHu3M paboTel pubocoM. Omnpenenuth poib kaxaou (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. [ate xpaTkoe ompeneneHue ©  (QOpMyNy IEHTPAIBHOW  JOTMBI
MosekysipHoit 6uosioruu. Kakoel ¢ynkiuu JIHK B knetke? Kakue cuHTE3bl U

IMOYCEMY HA3LIBAIOTCA ManI/I‘IHBIMI/I?
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7. Ucxons u3 ¢Gopmylibl HEHTPATbHOM JOIMBI MOJEKYJISIPHON OHOJIOTHH,
OOBSCHUTD, YTO SABJISETCS] MOJIEKYJISIPHOM OCHOBOW M€HOTHIIA U (DEHOTHIIA.

8. Jlatb ompeneneHue NOHATHS "peruvkauusa’, OOBSCHUTH MOJIEKYJISIPHBIMI
MEXaHU3M U HazHaueHue permkanuu JJHK.

Cmpykmypa u @pyHKyuu Kiemounozo a0pa
OcHogsHble 8onpocul

9. O0meMopdoioruueckasi XapakKTepruCcTUKa SACPHOTO anmapara 3yKapuOTHBIX
Y IIPOKAPUOTHBIX KIIETOK.

10. CymHOCTh KOHLIENIMH HENPEPBIBHOCTH XPOMOCOM B >KM3HEHHOM LUKIIE
KJIETKU.

11. Xumunueckunit cocraB xpomaruna. Yro rakoe JJHII?

12. YpoBHU CTPYKTYpHOW OpPraHHU3alMd XPOMATHHA. JYy- U T€TEPOXPOMATHH.
Kakue ypoBHU opraHu3aiuy XpoMaThuHA XapakTepHbI Uit HHTep(da3zHoro siapa’?

13. Kakue mnposiBnenns tpanckpunuuu MPHK MOXHO BUAETH B CBETOBOW H
AJIEKTPOHHBI MUKPOCKON?

14. CtpoeHne XpoOMOCOM THUIA JAMIOBBIX IIETOK WU MOJUTEHHBIX XPOMOCOM,
COOTBETCTBHE HX JETalIe XPOMAaTUHOBBIM CTPYKTYpam OOBIUYHBIX SIZIEP.

15. Crpoennie u dyHkuuu saapsimka. OOBSICHUTH CYIIHOCTh IMPOIECCUHTA
pPHK.

16. CtpoeHue 5>yKapUOTHYECKOM pPHOOCOMBI: CYyOBEIUHUIIBI, TapamMeTpPhbl
mosiekys PHK, Genku.

17. Yto takoe amrmudukanus sapsimkoBoit JIHK? I'ne u3BecTHa u aiig yero
OHA HyXHa?

18. SnepHblii MaTpukc U siiepHas 00O0JIOYKa: UX CTPOEHHWE M 3HAYCHUE B
opraHu3anuu padoThl XpoMaTHHA.

19. Ctpoenue u PyHKITUU SACPHBIX MOP.
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ﬂOﬂO]lHumeﬂbele esonpocsl

20. Yrto Takoe TreH? OOBACHUTH €ro MOJEKYJSPHBIA, CTPYKTYpPHBIH,
(YHKIIMOHAJIBbHBINA U TEHETUYECKUI CMBICIH?

21. Iloyemy XpoMaTHH OTINYAETCS BHICOKOU Oazodumeit?

22. PackppIThb MNPEICTABIEHUE O IPEPBIBUCTOM CTPYKType Te€Ha: DK30H-
UHTPOHHAsl OpraHu3anus TeHa, ocobOeHHocTu mnpoueccunra MPHK, wmexanusm
CIUIAaMICHHT .

23. B HepBHBIX KIIETKaxX sapa 00bIYHO KpynHble U Onennblie (JJHK BoisBisieTcs
C TPYJIOM), B 3pUTPOLIUTAX ITHULl U PHIO, HAPOTHUB - SAPA MEIKUE U OUYEHb IUIOTHBIE.
YTO MOXKHO CKa3aTh O CTPYKTYpE XpoMaTuHa U (YHKLIUU TUX siaep?

24. T'eneTndeckass KOHCTUTYLUSl YEJIOBEKAa HECPAaBHEHHO CJIOXKHEE, 4YeM Yy
JATYWIKA WIH pblObl. B TO e BpeMsi y HEKOTOpbIX am(puOuil U JAPEBHHUX pbIO
HopmanibHOe KonuuectBo simepHodt JIHK B 10-50 pa3 Gonblie, yem y yesioBeka U
Ipyrux miiekonurtaromux (2¢ yenoseka - 6nr JAHK, narymku - 11nr, tputona - 74mr,
am¢puymsl - 108nr, canamanapsl - 340mr). [Touemy?

25. KakoB myTh nepeHoca cyobeIMHUI] pUOOCOM U3 SJIPHIIIKA B [IUTOILIA3MY ?

26. Kakosa pons pPHK B opranuzanuu uim GyHKIHOHUPOBAHUU pUOOCOMBI?

277. Ilouemy rensl pPHK B apBIIIKOBOM OpraHU3aTOpPE UMEOT MHOTOKPATHYIO
MMOBTOPHOCTH?

28. Kak ¢ moMomibo aBTopaarorpaguu BeIIBUTh MECTO CUHTE3a, HAIIPABJICHHE
1 CKOPOCTb TepemelnieHus: cuaTe3npoBanHoit PHK?

29. KakuM1 IMTOXUMHUYECKUMHU MeTOoJIaMu MOkHO BbIIBUTH JIHK u uzmeputhb

€€ KOJIMYECTBO B KJIICTOYHOM SI)Z[pC?

KoasoxkBuym Ne 2. Tema: "Opranuzanus njacTu4eckoro Meraooaunsma''
OcHosHble 8ONPOCHL
1. Kakue KIJIETKM MNOJKENyJAOYHOM >KeJie3bl Ha3bIBalOTCS anuHapHbIMU? YUTo

TAKOE allMHYChI B MOKETYA0YHOM xkere3e? CTpoeHue aluHyca.
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2. OOBsiICHUTE TOHSTUE TOJSIPHOCTH B OTHOIICHUM allMHApHOM KIETKH. Yem
oOycoBiieHa MOpQoorudeckasi NOJAIPHOCTb ITUX KIETOK?

3. O0psacHuTe (YHKIHMIO AMHAPHON KIIETKH IOKEITyTOYHOM Keye3bl. UTo
TaKO€ 3UMOTEH U 3UMOT€HOBBIE TPaHYJIbI?

4. OTkyJa noyy4yaeT allMHapHas KJIeTKa MUTaHue JJIsl CUHTe3a ceKpeToB? UTo
OHa MOJIy4aeT B KQUeCTBE IMUTAHUS?

5. Uro Takoe opracromiazma, IIDP? Yem o6ycinoBiaeHo O6azaibHOE
pacnionoxenue [1IDP B animHapHO KieTke?

6. Crpoenne u dynknuu [HIDP. 3auem pubocombl (UKCUpPOBaHBI Ha
MeMOpanax I[IDP? OOBACHUTH CYIIHOCTh NOCTTPAHCISLUMOHHBIX MOAU(PUKAIUN
oenkos B [1IOP.

7. O0BsCHUTH MeXaHU3M nepeHoca BemiecTs oT LIIDP k anmapary I'omsmxwu.

8. Ctpoenue u pyHkuuu anmnapata ['onbmku. B yeM nposBiisieTcss moJsIpHOCTb
TUKTHOCOMBI? Kakue CUHTE3bI U MEPECTPORKHN MOJIEKYJ UAYT B annapare ['onbmku?

9. OOBACHUTD MEXaHU3M CEeKperuu (COOCTBEHHO ASKCTPY3WMH) B allMHAPHOU
KJIETKE MOHKEITyA0YHOM JKeTe3bl.

10. Tnme u xak oOpa3yroTcsi mepBUuYHbIE JM30cOoMbI? KakoBa ux ¢GyHKIMS
BOOOIIIE ¥ B CEKPETOPHOM KJIETKE B YACTHOCTH?

Jlononnumenvhvie onpocwl

11. ITokazaTh JMHAMUKY BKJIIOYEHHS MEUEHBIX aMUHOKHUCJIOT OT 5 MHMH 110 3
yacoB IO 30HAM alMHApHOM KieTku (Merox asTopaguorpaduum). Kakyro
uH(MOpMaIUIO JaeT aBTopaauorpad s BKIOYCHUS aMUHOKUCTIOT?

12. OOBACHUTH NOHITHE CEKPETOPHOTO IIUKJIIA KIETKH.
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KosnokBuym Ne 3. Tema: "BuoxuMuveckue 0CHOBbI M OPraHU3ALMS
JHEPreTH4eCKoOro Meradoausma'
OcHosHuvle 6onpocul

1. Tlnacthyeckuii ¥ DHEPreTUYECKUN MeTaboJIu3M, HMX Ha3HAYCHHE W
HAIIPaBJICHUE PEAKLIAM.

2. OOmas XapakTepucThKa CHCTEM DJHEPreTHYecKOro MeTaboju3ma
HYKapHOTHBIX KIIETOK C aBTOTPOPHBIM U Te€TepOoTPOdHBIM TUMAMHM MNUTaHUA (TI0
TaOJIMIE YPHEPTETUYECKOTO OOMEHA).

3. Crpykrypa, cBoiictBa u pynkuuu Monekyinsl AT®. Kpyroobopor ATO B
KU3HENEATENbHOCTH KIIETKU. lIpuBect mnpumepsl AT®P-3aBUCUMBIX pEakuil B
KJIETKE.

4. ®dotocuHTe3: cBeTOBas M TeMHOBas (a3pl. MexaHU3Mbl CONpPSKEHUS
nepeHoca Bojgopoaa u cuare3a AT® B xnopomiacrax (mo Mutyeny).

5. I'mukonu3 u conpspbkeHHbId cuHTe3 AT®. OT 4Yero 3aBUCUT JalibHEHIIAS
cyap0a npoaykToB rimkoau3a? Uro takoe OpokeHne? CyLIECTBYIOT JIM B IPUPOJIE
KJIETKH, SHEPT€TUKAa KOTOPhIX OCHOBaHa TOJBKO Ha TIIMKOJIU3e (OpoxKeHUn)?

6. Jpixanue: mukin KpeOca u npixarenbHas 1enb. MexaHU3Mbl COMPSKEHUS
nepeHoca Bojiopojia u cuare3a AT® B mutoxoHipusax (mo Mutyeny).

7. Urto BbIpaxkaroT TEePMHUHBL: (POTOGHOCHOPUIMPOBAHUE U OKHCIUTEIHHOE
bochopumupoanue? (Ilouemy "dochopunuporanue", mouemy "doro-", modemy
"okucaurenbHoe"?). UTo o0miero U pa3inMyHOro B 3TUX JBYX mpoueccax? ['ne oHu
MIPOUCXOAT?

8. CpaBHUTH YIBTPACTPYKTYpPy XJOpPOIUIACTOB M MHUTOXOHApuH. Yem
OOBSICHUTB 0OOIIIME YepThl MEMOpPaHHON OpraHu3aluy 3TUX OPTaHOUI0B?

9. Kak opraHu3oBaHbl CHCTEMBI CONPSIKEHHs IEpEHOCa BOJIOPOJA M CHHTE3a
AT® y npokapuoT (Ha mpuMepe CUHE-3eJIEHbIX BOJOPOCIEH U a3pOOHBIX OaKTepuit).

[IpuMeHnMa JTM K HUM XE€MHUOCMOTHYECKasi Teopust Mutuena?
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10. Ilouemy mnnacTuabl W MUTOXOHJAPUU HA3BIBAIOT IOJYaBTOHOMHBIMU
opranonsiamu? Kak umer ux HOBOOOpa3oBaHHME M CIEHMAIM3AIMUS B Pa3IMYHBIX
KJIeTKax?

11. Kakue ruUMOTE3bl OOBICHSIIOT MPOUCXOXKIECHUE TMOJYyaBTOHOMHBIX
OpPraHOHJIOB B ABOJIFOLIUHU KIIETOK?

Jlononnumenvhvie onpocwvl

12. MoryTt a1 UCHOJIb30BATHCS B KAYECTBE AKKYMYJISITOPOB U MEPEHOCUYUKOB
sHepruu apyrue, kpome ATD, MosieKybI?

13. Kakoii Tun mMerabonau3Ma: MIaCTUYECKUN WIN SHEPreTUUECKUN OTpa)karoT
peakiuu (HOTOCUHTE3a B XJIOPOIIacTax?

14. C yyeroM XeMHMOCMOTHYECKOW Teopun MwuTuena, IOKa3aTb, B KakKue
(GopMBbI MOCEIOBATENILHO MEPEXOJUT SHEPTU OT COJHIIA 10 MOJIEKYJIbI TJIHOKO3bI B
peakiusax (OToOCUHTE3A.

15. K kakomy Tumy MeTaboju3Ma: MJIAaCTUUYECKOMY WM HHEPreTUYECKOMY -
OTHECTH PEaKLIUU PACLIEIUVICHUs OUOTIOIUMEPOB B JIU30COMAX?

16. CpaBHHTE IIMKOJIU3 U JIBIXaHHUE MO MPOJYKTUBHOCTU 3alacaHusi SHEPTUH.
ITouemy, HECMOTpPSL Ha SIBHBIM DHEPIrETUUECKUN IMPOUTPHILI, B IPUPOJE CYLIECTBYIOT
KJIETKH-OPTaHU3MBbI C TJIMKOJIUTUYECKUM 3HEPTrOOOMEHOM?

17. Yem 00ycCnOBJIECHBI JUIMTEIbHBIE MBIINICYHBIE OOJM TMOCIE HWHTECHCHUBHOM
busnueckoit Harpy3ku? [logemy 3Tu 601U MaIo GECIOKOST TPEHUPOBAHHBIX JTHOJICH?

18. Kakue KJIeTKH y MHOTOKJIETOYHBIX KUBOTHBIX MOTPEOIISIIOT OOJIbIIE BCETO
sHeprumn? Kak 3To BBIpaKEHO B UX YJIbTPACTPYKType?

19. Knerkm kakux OpraHu3MoOB 00Jalal0T HauboJiee MOJHBIM HabOpOM

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

1. JlaTp CpaBHUTENBHYK) XapaKTEPUCTUKY MOJIEKYJISIPHO-CTPYKTYPHOMR
OpraHU3alMK TPOMEXKYTOUHBIX (PHUIAMEHTOB, MUKPO(PHIAMEHTOB U MUKPOTPYOOUEK.
Ha3BaTh OCHOBHBIE O€JIKM U MapaMeTphl UX arperauu.

2. JIns KaKuX UTOCKENETHBIX CTPYKTYP XapaKTEPHbI MPOILIECCHl CaMOCOOPKH U
pa36opku: UTo u3BeCTHO 00 ATHX MEXaHU3Max?

3. MukpoduiiaMeHThI KaK CKEJIETHBIE U JBUTATEIbHbIE CTPYKTYphI. [Ipu Kakux
YCIIOBUSIX BO3HHUKAET CIIOCOOHOCTh MUKPO(MUIAMEHTOB K JBUIATEIbHON pEaKiHu?
OOBSICHUTE MEXAHO-XUMHUYECKUE OCHOBBI MBIIIEYHOTO ABUKEHUSI.

4. JlaTh CpaBHUTEIBHYIO XapAKTEPUCTUKY OpraHU3allid aKTO-MUO3UHOBBIX
KOMIUIEKCOB B HeMbIIIeYHbIX ((pubpodiact, ameba) U CHeHHAIU3UPOBAHHBIX
MBIIIEYHBIX KJIeTKaxX (MOMEepeyHONoIocaToe MbIlIeyHoe BoJIOKHO). Ilokazath
UMMYHOIIUTOXUMUYECKYIO JIOKAIH3alMI0 alb(a-akTHHWHA, aKTWHHA W MHUO3WHA B
ITUX CTPYKTYypax.

5. MukpoTpyOOUYKM Kak CKEJIETHbIE W JBUTATENbHBIE CTPYKTYphI. [lpuBectu
PUMEPBI UCIIOJIB30BAHUSI MUKPOTPYOOUEK B KaUE€CTBE LIUTOCKETIETA.

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

7. Uto gBisieTcsl LIeHTpaMH OpraHu3aluu MUKpOTpyOouek B kieTke? ['ne onu
JIOKaNn3yrTCA?

8. CTpoeHHE UEHTPHOJIEN, UX B3aMMOPACIOJIOKEHUE B KJIETOYHOM LIEHTPE.
MexaHu3M BOCITPOU3BECHUS LIEHTPHUOJIEH.

9. KakoBa ponb IEHTpHUOJEH U KaKk OOBACHUTH MX OTCYTCTBHE B KJIETKaX

BBICILINX PACTEHUN?
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JlononnumenvHvie 6onpocwl

10. IIpoBecTH aHAIOTHIO B MEXaHO-XMMHUYECKOW OpraHu3ali U MPUHIUIAX
pabOThl aKTUH-MUO3UHOBBIX U TYOYJIMH-TUHEUHOBBIX JIBUTATEIBHBIX CUCTEM.

11. Kakue omnopHbie U ABUTATENIbHBIE CTPYKTYPbhl UMEIOTCS Y PaCTUTENIbHBIX
kJ1eTok? Kak OHM pa3BUTHI 10 CPABHEHUIO C KUBOTHBIMH KJIIETKaMU?

12. Kak opraHu3oBaH JBUTaTelIbHBIN ammapar Oaktepuii? KakoBsl
NPUHIIMITHATbHBIE OTJIMYUS OAaKTepUAJBLHOTO >KTYTHKAa OT PECHUYKHU DYKAPUOTHOU
KJIETKH?

OcHosHble 80npocul

1. Ha3BaTh cocTaBHbIE YacTU MOBEPXHOCTHOTO ammapara KJIETKH, ONPEIEIUTh
X QyHKIUU.

2. XUMHYECKMI COCTaB M OpraHu3alus IUIa3MaTHYeCKOM MeMOpaHBbI.
[IpuBecTn nOKa3aTeNbCTBA B MOJIb3Y KHIKOCTHO-MO3aUYHON MOJENH.

3. I'muKOKanMKc: XHUMHUYECKHI COCTaB, CTENEHb pa3BUTHS, CBOWCTBA U
GbyHKIMKM B CHEIUAIM3UPOBAHHBIX KieTkax. HamMeMmOpaHHBIE CTPYKTYpBHI KIETOK
pacTeHuii, rpuboB, OaKTEepuUil.

4. KopTtukaiabHbiii (CyOMeMOpaHHBIN) IIMTOCKENET: €ro 3JIEMEHTHI, CBS3b C
miazMaieMMoi. MexaHu3Mbl M 3HAYEHHUE JIATEpaJIbHOrO IEepeMelleHUs] OeIKOB
J1a3MaIe€MMBI.

5. OOHOBIIEHUE U POCT IIa3MaTH4eckoil MemOpanbl. Kakue cyOMeMOpaHHbIE U
LHUTOIIa3MaTUYECKUE CTPYKTYphl 3aJE€HMCTBOBaHbl B JTUX npoueccax? Kak
OLIEHUBATh CKOPOCTh OOHOBJIEHUS M pOCTA MIa3MaleMMbl?

6. OxapakrepuszoBaTh (OpPMBI TpaHCMEMOPAHHOTO TPAHCIOPTA BEIIECTB:
nuddy3uro, MacCUBHBIA M aKTUBHBIA TpaHcmopT. C KakUMH  3JIE€MEHTaMH
T1a3MajeMMBbI CBSI3aHbI 3TH (POPMBI TpaHCTIOPTa?

7. OtTyero BO3HHMKAET KOHUEHTPAIIMOHHBIA TpPAJUEHT HOHOB U KaK OH

UCITIOJIB3YETCSI KIETKOM?
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8. Uto Takoe MUKPOBOPCUHKU? Y KaKUX KJIETOK OHM Pa3BUTHI, KaK YCTPOEHBI U
Kak paboTaror?

9. OxapaktepuszoBath (HOPMBI M MEXaHU3MBl TPAHCIIOPTAa BEIICCTB B
MeMOpaHHOU ymakoBke. IIpuBecTH TpUMEpPHl HCHONB30BAHUS DJHJOIUTO3a U
HK30IIMTO3a B )KU3HEIEATEIIbHOCTH TKAHEBBIX KJIETOK U OJTHOKJIETOUYHBIX OPTaHU3MOB.

10. Yro Takoe kieTouHble peuentopbl? KakoBa ux Jokamu3anus 1 XMuMAYECKast
npuponaa?

11. OObsicHUTh 1Ba croco0a WHUIMAIMKA BHYTPUKJIETOYHOTO CHUTHAA:
aJICHWIATIUKIA3HEI ¥ HMOHO(OpHBINM. CpaBHUTh WX HaA MPUMEpPE PEIEHTOPOB
NENTUIHBIX ~ TOPMOHOB  (TJIIOKaroHa WM WHCYJIMHA) W HeWpoMeauaropa
(areTHIIXOIMHA).

12. IlepeuncnuTh W TMOKa3aTh JIOKAJU3ALMI0 IMOCTOSHHBIX MEXKIETOYHBIX
KOHTAaKTOB B  KHUIIEYHOM OSnuTeauu. B 4YeM 0COOEHHOCTh XUMHUUYECKUX
(TpaHCIIOPTHBIX ) KOHTAKTOB U IJIe OHU BCTPEYAIOTCA?

JlononnumenvHvie 6onpocwl

13. Yro Takoe MMMyHHasl pEaKUHs M TOJEPAHTHOCTHh HA KJIETOYHOM YpPOBHE?
KakoBo 3HaueHHWe JTUX peakuud sl MOAAEPKAHUS  KJIETOYHO-TKaHEBOTO
romeocrasza?

14. Tloka3zatb  CTPYKTYpHO-(QYHKIIMOHAIbHOE  €IUHCTBO  DBJIEMEHTOB
MOBEPXHOCTHOTO arfmapaTa ¥ LUTOCKeNeTa B peakiuu anaresun (uodpodiacta Ha
cyOcrtpare.

15. Tlocne pe3arperanuu M TNEpEMENIMBAaHUS B MUTATEIBHON Cpele KIETKH
MOYKU COOMPAIOTCS B arperaThl MO TKAaHEBOMY MPHU3HAKY, KJIETKH OT OPAHXKEBBIX U
ceprlIXx TIyOOK - MO BHIOBOMY (arperupyroT KIETKH OJHOTo ImBeTa). Kak 3To

O0OBSICHUTH CBOMCTBAMHU KJIICTOUHOM ITOBEPXHOCTH?
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KosnoxkBuym Ne 5. Tema: "Penpoxykuust u nuddepeHuupoBKa KieTok"
OcHoegnble 6onpocyl

I. Yro Takoe MUTOTHYECKHH (KJIETOUHBbIA) 1UKI? (OXapakTepus3oBaTh
MOCJIEIOBATEILHOCTh, BPEMSI W KIIOYEBbIE COOBITHS MEPUOJOB MHUTOTUYECKOIO
LUKJIA.

2. YT0 TaKOo€ XpOMOCOMHBIN IIUKJI, B YEM CYIIHOCTh KOHIEIMIHUHA CTPYKTYPHOM
HEMPEPBIBHOCTU XPOMOCOM B JKU3HU KIIETKU?

3. Korga u xak BO3HUKaeT MUIUIOWAHBIA HaOop xpomocom? Kak MeHsercs
Habop xpomocoM U macca JIHK B kieTke no nepuogaM MUTOTHYECKOTO IIUKIa?

4. PackpbIThb CYIIHOCTh OCHOBHBIX 3aKOHOMepHocTed permkanuun JIHK:
MOJIYyKOHCEPBATUBHOCTD, PEIUIMKOHHAS OpraHU3anus, aCHHXpOoHHOCTh. Korna u mmns
Yero MpOUCXOJIUT penapaTuBHbii cunTe3 JJHK?

5. Muto3: ero ¢a3bl, TOBEICHUE XPOMOCOM.

6. Kak ¢hopmupyerca u paboraer MmutoTuueckoe BepereHo? KakoBbl MexaHO-
XUMHUYECKME OCHOBBI MHUTOTHYECKHX IpoueccoB? CpaBHUMBI JIM OHHU C JPYTUMU
JBUTATEIbHBIMU PEAKLIMSIMU KIJIETKN?

7. Ha3BaTh U OOBACHUTH OCOOCHHOCTM TEYEHHS MMTO3a Yy JKUBOTHBIX U
PACTUTENBHBIX KJIETOK (CTPOEHHE MUTOTUYECKOTO amnmnapara, MEXaH!U3M [IUTOKMHE3A).

8. Uto 00mero u B 4eM OCOOCHHOCTh Pa3IMYHBIX (HOPM DHAOPETIPOIYKIIUH:
COMAaTHYECKOW MOJMIUIONINNA W NOoJUTeHHH? Kakue OTKIOHEHHS OT HOPMAJIBHOTO
MUTO3a TPHUBOAAT K HSHAopenponykuuu? IlpuBectn npuMepbl MNPOSBICHUS
COMAaTHMYECKOW MOJUIUIOWIUM U TIOJUTEHUM B TKaHAX PACTEHHUM, JKWBOTHBIX,
YeJI0BeKa.

9. O0BsICHUTH OMOJOTUYECKUN CMBICI U HA3HAYEHUE MUTOTUYECKOTO JECJICHHUS
KJIETOK B KU3HHU OJHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX OPraHU3MOB. Mcronb3yercs n
MUTO3 JUIsl PA3MHOKEHHUS OPraHU3MOB?

10. B uem npuHnIunuansHbie 0coOeHHOCTH Meiio3a? [louemy Meiio3 1 oJ0BOM

mponecc, a HSC MUTO3 CTAJIM OCHOBHBIM CIT0cO00M Pa3MHOXKCHUA OpFaHI/I3MOB?
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11. Kakue XapakTepUCTUKH XPOMOCOMHOI'O Ha0opa UCIOJIb3YIOTCS TpH
ONMMCAHWUU BUAOBOr0 Kapuotuma? I'1e ucrnonb3yercs KapuoTUIINYECKUI aHaIu3?

12. Yo takoe nuddepeHIpoBKa KIETOK, OCHOBHbIC HAMPABICHUS KJICTOYHON
nuddepeHITupoBKH.

13. CTBONIOBBIC KJIETKH M MIX TTOTSHITMH TI0 HaIpaBieHUsIM qudHepeHITUPOBKH.

14. UHayKTOPHI M MEXaHU3MBI KJIETOYHOU U PEpEHIIMPOBKH.

Jlononnumenvhvie onpocwl

15. Kyma peBaercs wmarepuall SACpPHOM OOOJIOUKM M SAPBIIIKA IIPH
MCYE3HOBEHUHU ITUX CTPYKTYP B Mpodaze Mutosa?

16. KakoB OMOJIOrMYECKUI CMBICT KOMIAKTU3AlMUM XPOMAaTHHA B XPOMOCOMBI
Ha BpeMs muto3a? [louemy 3TOT nporecc OTCYyTCTBYET y NPOKAPUOT?

17. Yem pa3nmuuarOTcsi U B KAKUX CIy4dasX HCHOJIB3YIOTCS TEPMUHBI
"xpomocoma" u "xpomarmpa"? Ckonbko wMonekyn JIHK Bxomut B cocras
XPOMOCOMBI, XpOMATH/IbI?

18. Uem 00yciI0BIIEH MONEPEYHBI PUCYHOK OOBIYHBIX MeTada3HbIX XPOMOCOM
(OeHAMHT) U TUCKOBBIA PUCYHOK MOJUTEHHBIX XpoMocoM? O uHAKOBA WU pa3JinuHa
MPUPOJIa 3TOM MONEPEYHON UCUEPUEHHOCTU?

19. Kakoil W3 UCHOJIB3YEMBIX AaHTPOIOJIOTU3MOB O0o0jiee MOAXOIUT JIs
0003Ha4YEHUs JBYX NOCTMUTOTHMYECKHX KJIETOK: JOYEpHHE, CECTPUHCKHE WM EIle
KaKOH-HUOYIb?

20. MuToTHYECKH ACISIIAsACS KJIETKA KUBOTHBIX TKaHEH OOBIYHO OKPYTJISETCS
(B anuTenusix, B KynbType Ha ctekie). C yem sto cBsizano? [louemy atoro He ObIBaeT
Y PaCTUTENBHBIX KJIETOK?

21. Kakyro posib MTparOT UEHTPHUOJIM B MUTOTHYECKOM BepeTeHe? Y Kakux
OpPraHU3MOB LIEHTPUOJM OTCYTCTBYIOT, M IIOYEMY Y HHX MHUTO3 IIPOTEKAET

0J1aronoTyqyHo?
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22. Kakue IMTOJOTUYECKHE METOMbI IMO3BOJSIOT OLICHUTh B KJIETOYHOM
MOMYJISIIIAN OO KJIETOK, HAXOSIINXCS B CHHTETHUYECKOM MEPHOJI€ MUTOTUYECKOTO
nuKna?

23. Iloka3zaTth pa3HOOOpazue (HOpM MHUTO3a: Pa3IMUHbIE BapUaHThl OPTO- U
IJIEBPOMUTO3A - Y MPEICTaBUTEIEH MPOCTEUIINX, BOIOPOCIed, TpuOoB. MOXKHO JH

STH BapUAHTHI BLICTPOUTH B "IBOJIIOLIMOHHOE JPEBO' MHUTO3a?

TecTupoBaHME N0 MPOMJIEHHBIM TEMaM IIPOBOAUTCA HaA 6YMa)KHI>IX OlaHKax

HJIN B KOMIIBIOTCPHOM KJIaCCC.

IIpumep TecTOBOrO 3a1aHUA

Tema: «lleHTpasbHas 10rMa MoOJIEKVJIAPHONU OMoJiorun. CTPYKTYpa U

(GYHKIMHU KJIETOYHOI0 SLIPa»

Br10epure 0J1MH IpaBUJIBLHBINA OTBET:

1. YuactHukom kakoro npouecca ssisercsa JJHK:
a) TOJIBKO PETTUKAIINH;
0) perIMKaIuy 1 TPaHCISAIINHN,
B) TPAHCIIAIAHA U TPAHCKPHUIIIUH;
T') TOJIbKO TPAHCKPUIIIINH;
1) TPAHCKPHUIIIIAHA U PETUTHKAITNN;
€) TOJBbKO TPAHCISALHUU.
2. Ha kakoMm ypoBHe koMmmnaktuzanuu [JHK Bo3mMoxHa TpaHCKpUIus:
a) XpOMOCOMHOM;
0) HyKJIEOCOMHOM;

B) Ha HekoMmmakTuzoBaHHoi JIHK;
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I') XpOMOMEPHOM;

1) HyKJICOMEPHOM.

[Iponecc TpaHCAAUNUHA IPOUCXOAMT:

a) B si7Ipe HA HUTSAX XpPOMATHHA;

0) B IIuTOIIa3Me Ha pudOCOMAx;

B) Ha IIJIa3MajJieMME B PEIICNITOPAX;

') B XpOMOCOMax MpH JICTICHUH KJICTKH.
Kaxkast moJiekyiia 3aHUMAaeTCsl HEMOCPEACTBEHHBIM MIEPEBOIOM SI3bIKA
HYKJICOTHIOB B SI3bIK aMUHOKHCJIOT:

a) JIHK;

0) T-PHK;

B) 0€JI0K;

r) p-PHK;

1) u-PHK.

MouiekyIsipHOM OCHOBOW T'€HOTHUIIA SABJISICTCA:
a) IHK;

0) Oenoxk;

B) PHK;

I') TIFOKO30aMUHOTJIMKAHBI.

BI)I6GDI/IT6 BCC IMPAaBUJILHBIC OTBCTEIL.

Brinenure komnonentsl Hykiaeotuaa JJHK:
a) e30Kcupudo3a:

0) rJI0K033;

B) I'YaHO3MH,;

r) pochopHas kucnoTa;

1) pubo3a;

€) TJIIoTamar;

) a30TUCTOE OCHOBAHMUE.
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7. OTMeThTe NPaBUIbHO C(HOPMHUPOBAHHBIE KOMILJIEMEHTAPHBIC MAaphl HYKJICOTHI0B

JIHK:

a) LI-T;
0) V-A;
B) A-T;
r) A-T;
n) V-1

8. Kakue KOMIIOHEHTHI 0053aTeIbHO HEOOXOUMBI I TPAHCKPHUIILINU:

a) pubocoma;

6) 1HK;

B) IHK-nnonumepa3sa;

I') [JII0K034;

1) PHK-nonumepasa;

¢) puOOHYKIICOTHU/IBI;

) 1€30KCUPUOOHYKIICOTHIBI.

Y CcTaHOBUTE COOTBETCTBUE:

9. YcraHoBHUTE COOTBETCTBUE MEX 1Yy ypoBHEM Kommnaktuzauuu JJHK u

COOTBETCTBYIOIIMUMU OCITKAMMU:

Yposenb kommnaktuzanuu JJHK

benok, y4yacTByromuii B OpraHu3anuu

AaHHOI'O YPOBHA KOMITAKTU3allUuH

1. XxpoMOHEMHBIN

a) ructoH H1

2. HyKJIEOCOMHBII

0) ructon H3

3. HyKJIECOMEPHBIN

B) MAaTPUKCUHBI

r) ructon H4

10.YcTraHOBHTE COOTBETCTBUE MEXK/Y TUIIOM HYKIIEMHOBOU KHCIIOTHI U €€

XapaKTEPUCTUKOM:

THIl HyKJIIEHHOBOM KHUCIIOTHI:

XapakTepuCTUKa HYKJIEMHOBOW KUCIIOTHI:
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1. JHK

a) KaK ITpaBUJIO OJHOLICIIOYCHYHAA

2. PHK

0) B cocTaBe HYKIEOTHJOB BCTPEUAIOTCS

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

B) B COCTaB HYKJICOTHJAa BXOJIUT prb03a

I') KaK MpaBuJjIo JBYIENOYEYHAs

1) BCTpEYaeTcsi TOIBKO y OakTepuid




