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DenepanbHOE rocy1apCcTBEHHOE AaBTOHOMHOE 00pa30BaTeIbHOE YUPEkIeHHE
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PABOYASI [IPOTPAMMA YUEBHOM JUCIATIINHBI

«IHUTOJIOI' U 5D»

Hanpagnenue noaroroskn — 06.03.01 «Buosiorusm»

«/ sy OF 207¢r.
Kypc 2, cemectp 3

nexurn — 36 yac.
TNPaKTHYECKHE (CEMHHAPCKHE) 3aHATHS — HET
nabopatopHsle paboTs - 36 yac.

B TOM 4HcJie ¢ ucroab3zoBaHueM MAQ — ek, 6/ 1ad. 18 uac.
B TOM YHCJIE B JICKTPOHHOH (pOopMe - HeT.

BCEI0 YacoB ayAMTOPHOM Harpy3ku — 72 vac.,

B TOM HHCJE ¢ Ucrnosb3zoBanuem MAO — 24 yac.
B TOM 4HMCJIE KOHTPOJIMPYEMas caMOCTOsTe/IbHAas paboTa - HeT.
B TOM YHCJIE B IEKTPOHHOH dopMe - HET.

camocTosaTeNbHad pabora — 36 vac.

B TOM YKCJIe Ha MOArOTOBKY K 3K3ameHy — 27 vac.
KypcoBas paboTa / KypcOBOH NpOEKT - HeT

9K3aMeH — 3 cemecTp
3a4ET — HET

[Tpodws «MukpobHosorusy»
DopMa MOAroTOBKH 04HAS

PaBouas nporpamma cocTaBneHa B COOTBETCTBMM ¢ TpeboBaHmsiMiu OOpasoBaTesbHONO CTAHAAPTA  BBICILETO
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.

3aseyroumii kadenpoii — npod. A.Il. AHUCHMOB.

Cocrasurens: npod. A.Il. AHHCHMOB.
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JAJIbHEBOCTOUYHBIM®EEPAJIbHBI YHUBEPCUTET

PaGouasi nporpamMma y4eOHoii qucumnianabl «LHuronorns»

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

OobopoTrHast cropoHa TUTYJIbHOTO Jucra PITY /]

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

3aBenyrontwii kKadeapoi

(moamucse) (M.0. ®amumnms)

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

3aBenyrontuii kKadeapoi

(oamcp) (1.0. damumms)
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JAJIbHEBOCTOUYHBIM®EEPAJIbHBI YHUBEPCUTET
PaGouasi nporpamMma y4eOHoii qucumnianabl «LHuronorns»

: Paspaborai: W nenTudrKanoHHbIi HOMep: KOHTpOIBbHBI 3K3EMILISIP HAXOAUTCS Ha Kadenpe
IIpo¢. Arncumos A.IL. PIIVA. ...... (98)-06.03.01-51.5.5.4-2017 KieTouHoi 6uonoruu u reseruxu LHIEH

AHHOTanMs K padoyeii mporpaMMe JUCUMILIMHBI

«uroaorus»

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

4qacCThb.

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

K 9K3aMeHy 27 4acoB).

[utonorust sBisieTcs  (QyHAAMEHTAIBHOW  OMOJIOTMYECKON  JTUCIUIUIMHOM.
[TockonbKy KIJI€TKa TMPEACTaBISIET COOOM DJIEMEHTApHYIO JKUBYIO CHCTEMY,

(baKTHYeCKH [UTOJIOTHS U3y4yaeT 0a30BbIe MPUHIIUITHI OPTaHU3AINH KU3HHU.

N3yyenne nurTonorun  cBA3aHO ¢ Aapyrumu  guciuniumHamu - OC.
[IpenmecTBytomuye AUCIUIUIMHBL: 00Ias OMOJIOTHSA, 300JI0THsI, OOTaHUKA (Pa3/Iesbl
M0 OJHOKJIETOYHBIM OpraHu3MaM), aHaToOMus uejioBeka. I[lapamienbHbie WU
MOCJICAYIOMIME JAUCIHUIIIMNHBI, YCBOCHHE KOTOPBIX OIUPAeTCs Ha IUTOJIOTHIO:
OMOXUMHS ¥ MOJICKYJISIpHAst OMOJIOTHS, TEHETHKA M CeIeKITUs, (PU3HOJIOTHS YeJIOBEeKa

H ) KUBOTHBIX, HMMYHOJIOT WA, onoJiorus PAaSMHOIKCHUS U PaA3BUTHUS, 6I/IO(1)H3HKa " 1p.

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

OCHOBHBIMH 3aKOHOMCEPHOCTAMHU CTPOCHUS, (bYHKLII/IOHI/IpOBaHI/ISI H Pa3BHUTHSA KIICTOK.

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

KU3HCACATCIIBPHOCTH KIICTKH KaK 3JICMCHT8.pHOfI KUBOM CHCTCMBI,
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- U3YUUTHb OPraHHU3alIWIO0O W IIPUHIIUIIBI (bYHKHI/IOHI/IpOBaHI/ISI KIICTOYHOI'O Aapa,

METa00JIMIECKOTO U OQHCPreTUIYCCKOTO allllapaToB, OHOpHO-,ZIBI/IFaTeHBHOﬁ CHUCTCMBI 1

IMOBCPXHOCTHOTI'O aIlliapara KJICTKH,

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

IPUYUHBI 1 MEXaHU3MbI JUPPEpEeHIINAIIHN KIETOK;

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

CMCPTH KIICTOK;

- chopMyHpOBATH COBPEMEHHBIE TTOJIOKEHHUS KIIETOYHON TEOPHHU.

B pesynbrare OCBOEHHS Kypca Yy CTyIAeHTa (OPMUPYIOTCS CIEAYIOIINE

oOmenpodeccuoHanbHbIe U MPOPECCUOHATbHBIE KOMIIETCHIMMU:

Kon u ¢popmysmpoBka

Tanbl (l)OpMHpOBaHPIﬂ KOMIECTCHIINH

KOMTIETeHIINH
0a30BbIe MPUHIUITBI KIICTOYHOW W TKAHEBOI OpraHu3aIuu
OIIK-5 3Haer OHMOJIOTMUECKUX 00BEKTOB, onoduznueckue u
OMOXMMHYECKHE OCHOBbI MEMOpPAaHHBIX IPOLECCOB H
CIOCOOHOCTb  MPUMEHSTH  3HAHHE MOJIEKYIISPHBIX MEXaHU3MOB KU3HENEATEILHOCTH
TIPUHIIUITOB KIJICTOYHON
OpPUCHTUPOBATHCS B MHKPOCKONMMYECKUX Tpernaparax u
OpraHu3alu OMOIOTUYECKUX
3NIEKTPOHOTPaAMMaX, pas3nuyath OCHOBHBIC
0o0BekTOB, Omodm3muecKkux u .
Pa3HOBUIHOCTH TKaHEH U KIIETOK;
OMOXMMHYECKUX OCHOB, | YVMeeT . .
MPUMEHSTh 3HAHUSA O KICTOYHOW W TKaHEBOW
MeMOpaHHBIX MIPOIIECCOB u
opraHu3anuu, OHOPU3NYECKHMX W  OHOXUMHUECKUX
MOJICKYJISIPHBIX MEXaHU3MOB
OCHOBax JKHU3HENCATCIILHOCTH TMPH H3YUYEHHH 4YaCTHBIX
KH3HEICATEITBHOCTH .
HAYK U MPOBEJCHUH HAYYHBIX HCCIICIOBAHHIMA
Bnanmeer | HaBbIKaMu pabOTHI C ONMTHUYECKHUM MUKPOCKOTIOM
3 OCHOBHbIC 3aKOHOMEPHOCTH U COBPEMEHHbBIE JIOCTHIKCHUSI
HaeT
TCHETHKH U CEJICKIINN, TCHOMUKH, TIPOTCOMUKH
OIIK-7
CHOCOOHOCTh MPUMEHSATh 0a30BbIC NPUMEHSATh 0a30BbIC TPEJACTaBICHHS 00 OCHOBHBIX
npezcTaBieHuss 00  OCHOBHBIX | Ymeer 3aKOHOMEPHOCTSX M  COBPEMEHHBIX  JTOCTHKCHHSX
3aKOHOMEPHOCTSX M COBPEMEHHBIX TEHETHUKH M CEJIEKIMH, O TCHOMUKE, TIPOTECOMUKE
JOCTHKEHHSX TeHETUKH "
CEJIeKIIIH, 0 TEHOMUKE, CHOCOOHOCTBIO MPUMEHSTh 0a30BBIE TNPEICTaBICHUS 00
MIPOTEOMHKE B OCHOBHBIX 3aKOHOMEPHOCTSIX u COBPEMEHHBIX
Jaaeer
JNOCTH)KEHHSAX TEHETUKH W CeNIeKIIMH, O TEHOMHKE,
HPOTEOMHKE
OIIK-9 3HaeT 3aKOHOMEPHOCTH BOCIIPOM3BE/ICHHUS U WHIUBHIYAIHLHOTO

pa3BUTUA OMOJIOTNYECKUX O6B€KTOB, METO/bI IMMOJTYYCHUA
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CIIOCOOHOCTH HCIOJIb30BaTh
0a3oBbIe NpeACTaBICHHS 0
3aKOHOMEPHOCTSX

BOCIIPOU3BEACHHUS u
HHINBUAYATHLHOTO pa3BUTHS
OMOJIOTHYECKUX 00BEKTOB,

METOJIbI TIOJMYYCHUS M PabOTHI ¢
3MOPUOHATLHBIMU O0BEKTaAMH

1 paboTHI ¢ YMOPHOHATHHBIMUA 00BEKTAMH

YmMmeer

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

1 paboThI ¢ IMOPHOHAIEHBIMHA 00BEKTAMHU

CIOCOOHOCTBIO UCIOJIB30BATh 0A30BBIC MPEICTABICHUS O
3aKOHOMEPHOCTSIX BOCITPOM3BEACHHS W HHIHUBHIYaTbHOTO

Bnaneer
pasBUTHS OMOJIOTHYECKUX OOBEKTOB, METOMbI MOTYICHUS
1 paboThI ¢ IMOPHOHAIEHBIMHA 00BEKTAMHU
COBpPEMEHHYIO  ammaparypy ©  000pyaOBaHHE IS
3HaeT BBIMOJTHCHUST HAyYHO-HCCIICOBATEILCKIX —IONIEBBIX U
J1a00PAaTOPHBIX OMOJIOTUYECKUX PadoT
IK-1
KCIITyaTHPOBaTh BpEMEHH nmapar u
CIOCOOHOCTh  3KCIIyaTHPOBaTh SKCILTyaTHpoBa COBPCMCHHYIO  allllapaTypy
COBDEMEHHYI0  ammapatypy  H | Vageer obopynoBaHue JUTSt BBIMOJTHCHHS HaY4HO-
u BATCILCKUX  TOJICBBIX | TOPHBIX
000pyI0BaHKE IS BBITOIHCHHS CCIIENIOBATEIRC one naboparop
HAYYHO-UCCIIEIOBATEIBCKHX Gronornyeckux pabot
MOJICBBIX u n1abopaToOPHBIX
CIOCOOHOCTBIO IKCILTyaTHPOBATh COBPEMEHHYIO
OHMOJI0OrMUeCKUX paboT 5
amnmapar 1 000pyIMOBaHUE JIS BBHITIOJTHEHUS] HAYYHO-
Brazeer patypy Py y4

UCCIICIOBATENBCKUX ~ TONEBBIX U JabOpaTOpHBIX

Omoormgeckux pabot

st hopMupoBaHUs BBIIIEYKA3aHHBIX KOMIIETCHIIUM B paMKaX IUCIUILIAHBI

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

00y4eHuUs:

JIeKIIMOHHBIE 3aHATHS:

1. JIexuusi-BU3yasin3anus,

2. Jlexuug-0ecena;

3. Jlexuus npecc-KoH(pepeHuus.

JlabopaTopHblie pabOThl U KOJUIOKBHYMBI:

1. KoniaokBHyM-IUCTIYT;

2. KonnokBuym-npecc-KoH(pepeHIusl.
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|. CTPYKTYPA U COJAEP)KAHUE TEOPETUUYECKOHN YACTHU KYPCA

Jlekuuu (36 4)

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

MGTOI[BI U MCTOIOJIOTUA U3YUCHUS KIICTOK.

Tema 2. KiteTka - 3jieMeHTapHas :xuBasi cucrema (2 4)
Kietka kak oTKpbITass MeTaboauyecKkas CucTeMa.
XUMHUYECKHUM COCTaB KJICTKH.
Kierka kak nH(popMaImoHHass CaMOBOCIIPOM3BOIAIASICS CUCTEMA.
KieTka kak CeHCOpHO-pPEaKTUBHAS CAMOPETYJIUPYIOIIAsICSl CUCTEMA.
Knerka kak ymnopsjgodeHHas CTPyKTypupoBaHHas cuctema. IIpo- wu

9YKAapPHUOTHBIC KJICTKH.

Tema 3. I'eHeTHuecKuii anMapaT KJIETKHA U OPraHU3alus TPAHCKPUIIIIAA

(k1eTouHOE AAPO) (4 U)

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

CocraB ¥ CTpyKTypHasi OpraHu3anns xpomatuHa. Hykieocombl, HyKJIEOMEpHI,
XPOMOMEpPBI, XpOMOHEMA, XpOMaTUAA. DYXPOMATHH U T€TEPOXPOMATHH.

XpOMOCOMHBII HAOOP, KAPUOM U KapUOTHII.

TpaHckpuNIIMOHHAs aKTUBHOCTh XpOMAaTHWHA, cUHTE3 M mnpoueccuHr MPHK.
Cmnaticunr. Mopdonorudeckoe Boipaxkenne cuateza MPHK.

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

HI[CpHaH OGOJ’IO‘-IK&, MAaTPHUKC U AACPHO-TUTOINIA3MATUICCKUEC OTHOIICHU .
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Tema 4. Opranuzanusi JIACTHYECKOr0 MeTa00JIM3Ma B IIUTOILIA3Me

(BakyoJIsIpHAsi cMCTeMAa KJIETKH) (4 1)

OO6mrast xapaKTepUCTHUKA CHCTEMBI TUTACTUYECKOTO MEeTa00IM3Ma.

Pubocombl 1 mepoxoBaThiil (rpaHyISIPHBINA) SHAOIIA3MATHYECKUN PETUKYIIYM.
buocuHTe3, MPOLIECCUHT U TPAaHCHOPT OeJKa.

I'mankuit  (arpaHynspHBIM)  SHAOIUIA3MATHYECKUM  PETUKYJIYyM H  €ro
MIPOU3BOJIHbIE. BHOCUHTESBI, IETOKCUKAIUS, KOHIIEHTPUPOBAHUE BEILIECTB.

Anmapatr Tompmxu (mmactuH4YaThii  KoMmiuieke). Cekpenus, OOHOBIEHUE
r1a3MajieMMbl, BHYTPUKIIETOUHAS W3OJISAIUS BEIIECTB. Be3ukymnsipHO-MeMOpaHHBIHM
KOHBENEP KIIETKH.

JIn3ocombl 1 BHYTPUKIICTOYHOC IMUIIICBAPCHHC.

Tema 5. Opranmszanusi SHepPreTHYecKOro meradoausma (MHUTOXOHAPHHU U
miacTuabl) (2 4)

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

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

Crpykrypa u hyHKuuu miactuj, cuate3 ATO.

[ToryaBTOHOMHOCTh IIJIACTUJ, W MHTOXOHJIIPUH, THUIIOTE3a CUMOHOTEeHe3a

YKAPUOTHBIX KIIETOK.

Tema 6. OnopHo-aBUrarebHas cucremMa (uMTockeser) (4 4)
CocraB u 00111ast XapaKTepPUCTHUKA OMTOPHO-/IBUTATEILHON CUCTEMBI.
[IpomexxyTouHbie (PUITaMEHTHI.
MukpodunamMeHTbl.  AKTUH-MHO3WHOBBIA  KoMIuiekc.  KopTukanbHbie

bunamMeHTsI, cTpecc-GuOPUILIBI 1 MUODUOPUILITHL.
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Mukpotpy6ouku. [{eHTpruonau U KIEeTOYHBIM LEeHTp. TpaHcrnopTHas (QyHKIIUS
MUKpPOTPYOOUEK, IBUTATEIbHbIE OCIKU. PECHUYKU U KTYTUKH.

XKryTtuku 6aKTepHii.

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

CoctaB n o0mas XxapakTepUCTHKa IMOBEPXHOCTHOTO ammapara. MemOpaHna,
TIMKOKAJIMKC, KOPTUKAIBHBIN [IUTOCKEIIET.

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

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

AI[FGBI/IH N MCKXKJICTOYHBIC KOHTAKTHEI.

Tema 8. Penpoayxkuus kjietTok (4 4)

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

3akoHoMepHocTu permumkannu [IHK. TlomykoHcepBaTMBHOCTB, pEIJIMKOHHAS
OpraHu3anys XpOMOCOM, ACHHXPOHHOCTb, pPENApaTUBHBIA CHUHTE3, pEIUIMKALUs
TEJIOMEPOB.

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

CpaBHuTENBHAA HUTOJIOTUS MUTO3a. OPTO- U IIIIEBPOMUTO3.

Monupukanuu  MHUTOTHYECKOIO  LHKJIA.  DHIOPENPOAYKIHS  KJIETOK:

MUTOTUYECKUMN 6J'IOK, 9HAOMMUTO3, SHAOPCAYIIMKAIIHA. HOJII/IHJ'IOI/II[I/ISI H IIOJINTCHUA.
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Tema 9. Indpdepenumanus kieTok (4 4)

O6mme moHATHS: KiIeTouHas AuddepeHIuanus, TUCTOTEHE3, CTBOJOBBIC
KJIETKH U ux noreHuuu. Kinerounsiii mudpepoH, KI0H, MOMYISLUs.

Teopus nuddepenranbHOM SKCIPECCHH TEHOB.

WuaykTopsl M perynsaropsl aud@epeHuuanui  KIeTOK. OMOpHUOHaNIbHAs
JeTepMHUHAIS, SMOPHUOHATbHAS UHAYKIIHS, HEUPO-TyMOpaJIbHAs PETYJISIUAL.

Mexanusmbl nuddepeHranbHoi skcnpeccun reHoB. [IpsMas u HempsMas

peryrinusg S9KCIIpCCCUU ICHOB. AHBTepHaTI/IBHHﬁ CILJIaMICUHT.

Tema 10. PeakTHBHOCTB, IATOJIOTHS U CMEPThb KJIETOK (2 1)
Cneunduueckue u  Hecreuuduueckue  pazapaxkurenn.  Kietounoe
BO30YXKJIEHUE U TIOBPEKICHHUE.
[ToBpexxnenne ot Hecnenupuyueckux (PakTopoB, MapaHEKPO3 U IMapabuos.
[ToBpexaenue ot cnernupuyueckux hakTopoB. ['eHepanu3zanus MoBpPEKICHUS.
OG6paTUMOCTh peakiuii MOBPEXKACHUS U KJIETOYHbIC aganTanuu. KietodHsbie
OHOIIPOTEKTOPHI.
Hekpornueckass cMepTh KJIETKH. AIMNONTO3 - 3alpOrpaMMHUPOBAaHHAsi CMEPTh

KJICTOK

Tema 11. Kinerounas teopus (2 )
Hctopus co3nanus KIETOYHOU TEOPUH.
CoBpeMEHHOE COCTOSIHUE KIIETOYHOM TEOPHUH, €€ IMOCTYIATHI.
3HavyeHue KIJIETOYHOM Teopuu sl oOmieid Ouosiornu, €€ 4YacTHBIX Hayk,
OMOMETUITMHBI M OMOTEXHOJIOTHH.
Jlexkuus npecc-koHpepeHuus (2 4)
B3anMocCBsI3b KIIETOYHBIX CTPYKTYP U IPOLIECCOB.

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

JlabopaTtopnasi paGora Ne 1. CBeroBasi mukpockonusi. O0mas mopdgosorus
KJIeTKH (2 4)

1) CBeTOMUKpPOCKOIMYECKAS TEXHHKA;

2) O6mras Mop¢oJIOTHS PACTUTEILHON KIICTKH;

3) OO01as Mmopdoaorust >)KUBOTHOM KIIETKH;

4) I'nCTOXUMHUYECKHE OKPACKH.

JlaGoparopHasi padora Ne 2. DyIeKTPOHHAST MUKPOCKONHSA. YJIbTPACTPYKTypa

KJIeTKH (2 4)
1) [IpuHuunuanpHas cxemMa yCTpOMCTBA 3JIEKTPOHHBIX MUKPOCKOIIOB;
2) Tumbl 3I€KTPOHHBIX MUKPOCKOIIOB;

3) MeToauku IPUTrOTOBJICHUSI MPETIAPATOB JJIsl AJIEKTPOHHON MUKPOCKOIIUY;

4) YbTpacTpyKTypa KIETKU;

5) EnuHunpl u3MepeHus 1 MacimTad B MUKPOCKOTIUH.

JlaGoparopHasi padora Ne 3. CTpykTypa XpOMaTHHA U XPOMOCOM (2 4)
1) O61mas Mopdosorus sapa;
2) YibTpacTpyKTypa siapa;

3) XpOMOCOMHBIH ITUKII B MEHO3E.

JlaGoparopHnasi pabora Ne 4. Untepdasznoe siapo. Tpanckpunuus (2 4)
1) O6mras Mmopomorus AaphIIIKa;

2) Cunres u npoueccurr pPHK. Ynerpactpykrypa siapsiiika;
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3) ABTOopaauorpadus U ee UCIOJIb30BaHUE MPU U3YUYEHUU CUHTE30B.

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

4)

JlabopaTtopnasi padora Ne 5. Meraboanuyecknid annapar nuromiasmbr: JIIP,
anmmapart l'osabxxu (2 4)

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

2) Atnmapat ['oyibJI)KY B HEPBHBIX KJIETKaX CIIMHAJIBHBIX TAHTIIACB;

3) Yaerpactpykrypa 9P u anmapara ["onbaxu.

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

1) Mopdosorust aiiiHapHBIX KJIETOK MOHKEITYI0YHOM JKeTe3bl;

2) YbTpacTpyKTypa allMHApPHOU KJIETKU MOJIKETYI0YHOM JKEJe3bl;

3) Mopdomorust 60KaTOBUAHBIX KIETOK KHIIICUHHUKA;

4) YbpTpacTpyKTypa O0KaJTOBUIHON CIU3UCTOMN KIETKH;

5) Mopdonorus GparouTos;

6) CxeMa BHYTPHUKJIETOYHOTO MUIIIEBAPEHUS TI0 JAHHBIM 3JIEKTPOHHO-

MHKPOCKOITMYECKUX UCCIIETOBAHUM.

KosunokBuym n TecrupoBanue Ne 2. Opranusanus JiacTH4eCKOro

MeTadom3Ma (2 4)

JlaGoparopHasi padora Ne 7. OpraHuzanusi 3JHePreTu4ecKoro meradoamnsma (2 4)
1) O6mas Mmop(doIoTHs MUTOXOHIPHIA;
2) YIIbTpacTpyKTypa MUTOXOHIPUH;

3) YabTpacTpyKTypa XJIOPOILIacTa.
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KosnokBuym n tecrupoBanue Ne 3. buoxumuuyeckue 0CHOBbI H OPraHU3 AU

JHEPreTUu4ecKoro Meradoausma (2 4)

JlaGopaTopnasi padora Ne 8. OnopHo-ABUraTeJbHBINA anmnmapar (2 4)
1) O6uras Mop(ooTus MONEPEUHONOJIOCATOTO MBIIIEYHOTO BOJIOKHA;
2) YibTpacTpykTypa MUODUOpUILT;
3) OGmas Mmop(oIOTHsT KUHOIIMITN;

4) YnpTpacTpyKTypa peCHUYEK U KI'YTUKOB.

JlaGoparopHasi padora Ne 9. [IoBepXHOCTHBIN anmapar KJIeTKU (2 1)
1) llleTouynas kaiimMa KJIETOK KUIIIEUHOTO AITUTEIHS;

2) YapTpacTpyKTypa MUKPOBOPCHUHOK;

3) OGm1as Mmop(osorus U yIbTPacCTPYKTypa MEKKIECTOUHBIX KOHTAKTOB;

4) Knaccuukaiiys MeKKJICTOUHBIX KOHTAKTOB.

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

anmnaparbl KJIeTKHU (2 1)

JlaGopaTopnas padora Ne 10. Penpoaykuusi KjieTok: MuUTO3 (2 4)
1) Muto3 pacTUTENIbHON KIIETKH;
2) MuUTO3 )KUBOTHOU KJIETKHU;

3) MuTtoTHueckuii anmnapar.

JlabGopaTopHasi padora Ne 11. Penpoaykuus KJIeTOK: JHAOPenpoayKIus (2 4)
1) DHIOMUTO3 B KJIETKAX Pa3HBIX TUIIOB;

2) IlonuTeHHbIE XPOMOCOMBI.
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KoHTpobHBIIT 9K3eMIUTIp HAXOMUTCS Ha Kadeape
KJIETO4HOM Ouonoruu u reneruku [IIEH

KosnoxkBuym n tecrupoBanue Ne 5. Penpoaykuusi u nuddepeHuupoBka

KJIETOK (2 1)

KoanoxkBuym-aucnyrt Ne 6 (2 4)

[ToueMy KJe€TKa CYUTAETCS PJIEMEHTAPHOU KUBOW CUCTEMOMN?

KosnnoxkBuym-npecc-kongepenuus Ne 7 (2 4)

Wroru pentunra.

BOHpOCI)I N OTBCTHBI DK3aMCHaA.

I1l. YHEBHO-METOANYECKOE OBECIIEYHEHUE
CAMOCTOSATEJIBHOMN PABOTBI OBYUAIOIIIUXCS

VY4yeOHO-MeToINYECKOe 00eCIeUeHHE CaMOCTOSTENbHOW Pad0Thl 00yHarOIINXCS
no quctumiinHe «uronorus» npencrasneno B [punoxenun 1 u Bkiarovaer B ceost:

- HJ'IaH-Fpa(l)I/IK BBITIOJTHEHHUS CAMOCTOSITCIIbHOM pa6OTBI 10 JUCLHUIINIMHE, B TOM

YUCJIC TPUMCPHBIC HOPMBI BDEMCHH Ha BBIIIOJIHCHHUC 110 KAXKIOMY 3a/IaHUTO,

- XapakTepUCTHKA 3aJaHui JUIsi CaMOCTOSITEIbHOM pabOThl CTYACHTOB U

MCTOJAUYCCKHC PCKOMCHIAIWH 110 UX BBIIIOJIHCHHIO,

- TpeOOBaHUS K MIPEACTABICHUIO U OPOPMIICHUIO PE3YJIbTATOB CAMOCTOSTEIbHON

paboTHI;

- KpUTEPUU OLIEHKU BBITIOJIHEHHS CAMOCTOSATEIBbHON paboTHhI.

IV. KOHTPOJIb JJOCTUKEHUS IEJENA KYPCA

I[J'If{ KOHTPOJISL UCITOJIB3YIOTCA CICAYIOININEC OICHOYHBIC CPCACTBA:

YO-1 —uHauBHayaIbHOE cOOeceI0BaHKEe, B OCHOBHOM Ha DK3aMEHE;
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YO-2 — KOJUIOKBUYM — yueOHOE 3aHSATHE B BUJI€ KOJUIEKTUBHOTO COOECEI0BaHNS;
[1P-1 — mucbMeHHBIN (MM KOMIIBIOTEPHBIN) TECT;

[1P-6 — nabopaTtopHas pabdora.

No | KonTponupyembie MOYIIH O1ieHOYHBIE CpEJICTBA -
1/ /pa3neinsl / TeMbI Koppt 1 sTamnst HAaMMEHOBAHHE
i JUCIUILTAHBI dbopMupoBaHus TEKYIIUHA | MIPOMEKYTOUHAS
KOMTICTCHITHIA KOHTPOJIb aTTecTaIus
1 | Tema 1. Benenue. OIIK-5 | 3nanue I1P-6 YO-1
[Ipenmer u meToABI OIIK-7 | Ymenue
LUTOJIOTUU Bnanenue
OIIK-9 | 3nanue [1P-6 YO-1
IK-1 YMeHue
Bnanenue
2 | Tema 2. Knerka - OIIK-5 | 3nanue I1P-6 YO-1
AJIEMEHTApHAs )KUBAsI OIIK-7 | Ymenue
cucrtema Brnanenue
OIIK-9 | 3nanue [1P-6 YO-1
IK-1 YMeHue
Bnanenue
3 | Tema 3. 'eneTndeckwmii OIIK-5 | 3nanue YO-2 YO-1
arnmapar KJIeTKH U OIIK-7 | Ymenue [1P-1
OpraHu3anus Bnanenue I1P-6
TPaHCKPUIILIUN OIIK-9 | 3nanue I1P-6 YO-1
(untepdazHoe sIpo) ITK-1 Ymenue
Bnanenue
4 | Tema 4. Opranuzanus OIIK-5 | 3nanue YO-2 YO-1
MJIACTUYECKOTO OIIK-7 | Ymenue I1pP-1
MeTabor3ma B Bnanenue I1P-6
uToruiazMe (BakyosnsipHas | OITK-9 | 3nanue YO-2 YO-1
cucTema KJIEeTKH) ITK-1 Ymenue I1P-6
Bnanenue
5 | Tema 5. Opranuzanus OIIK-5 | 3nanue YO-2 YO-1
SHEPreTUYECKOTO OIIK-7 | Ymenue I1pP-1
MeTadoIn3Ma Bnanenne I1P-6
(MUTOXOHIPUU U OIIK-9 | 3nanue YO-2 YO-1
TIJIACTU]IBI ) IMK-1 YmeHnue I1P-6
Bnanenue
6 | Tema 6. OmopHo- OIIK-5 | 3nanue YO-2 YO-1
JIBUTATEIbHAsA CHCTEMA OIIK-7 | YMmenune I1P-1
(uMToCKener) Bnanenue I1P-6
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OIIK-9 | 3nanue YO-2 YO-1
ITK-1 Ymenue I1P-6
Bnanenue
7 | Tema 7. IloBepxnoctHeiii | OIIK-5 | 3nanue YO-2 YO-1
arnmnapar KJIeTKH OIIK-7 | Ymenue I1pP-1
(TutazmatudecKkast Bnanenue I1P-6
MeMOpaHa, mnazmainemma) | OITK-9 | 3nanwue YO-2 YO-1
ITK-1 YmMenue I1P-6
Bnanenue
8 | Tema 8. Penponykius OIIK-5 | 3uanue YO-2 YO-1
KJIETOK OIIK-7 | YMenune I1P-1
Bnanenue I1P-6
OIIK-9 | 3nanue YO-2 YO-1
IK-1 YmMmenue I1P-6
Bnanenue
9 | Tema9. Iuddepennmanus | OIIK-5 | 3nanue YO-2 YO-1
KJIETOK OIIK-7 | YMenue I1P-1
Brnanenue
OIIK-9 | 3nanue YO-2 YO-1
IIK-1 VYMmenue
Bnanenue
10 | Tema 10. PeakTHBHOCTB, OIIK-5 | 3nanue YO-2 YO-1
MaTOJIOTUS 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 YMmenue
Brnanenue

HEOOXOAMMBbIE JJIs OLIEHKU 3HAHUM, YMEHUMN, HABBIKOB U XAPAKTEPU3YIOIINE STaIlbI

dbopMupOBaHUs KOMIIETCHIIMN B MPOIECCE OCBOCHUSI 00pa30BaTEIbHON MPOTPAMMBI,

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

npezactasiieHsl B [Ipunoxenuu 2.
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V. CHUCOK YYEBHOM JIUTEPATYPBI "
NHOPOPMAILIMOHHOE OBECIIEYHEHUME JUCIHUIIJIMHbI

OcHoBHas JuTEpaTypa
1. Anw6eptc b., JIxxoncon A., JIptouc JI. u ap. MonekymspHas OM0JI0THs KJIETKH.
T. 1. MockBa-MxeBck, 2013. I'm. 17. Kmerounsi muka. C. 1620-1706.
http://lib.dvfu.ru:8080/lib/item?id=chamo:772794&theme=FEFU

2. AancumoB A.Il. Penpoaykuus u auddepeHnupoBKka KIETOK: 0a30BbIT
ypoBeHb. BrnanuBoctok: Kadeapa knerounoirt 6mosioruu u renetnku JIBOY,
2018 (251eKTpOHHBIN pecypc).

3. AuncumoBa A.A., Kapetun O.A., Anucumor A.Il. buomorus KieTku c
OCHOBaMHU 3MOpPUOJIOTMHM M THCTOJNOrMM. BranumBocTok: m3n-Bo /lanbHEBOCT.
VH-TA, 20009. 220 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:286441&theme=FEFU

4. AnucumoB A.Il. Ilutonorusi. KoHcmekT-mpe3eHTalusl JEKIMOHHOTO Kypca.
BnaauBocTok: W3]1-BO JIBDY, 2017.
https://www.dvfu.ru/upload/medialibrary/026/AHUCUMOB _Ilurtosorus.pdf

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

6. Bepemaruna B. A. OcHOBBI 00111eli IUTOJIOTHY : ydeOHOE TTOCOOHE ISl BY30B.

, 2007, 20009. 172 C.

http://lib.dvfu.ru:8080/lib/item?id=chamo:255361&theme=FEFU

http://lib.dvfu.ru:8080/lib/item?id=chamo:290938&theme=FEFU

MockBa: AxanemMus

7. T'ucronorusi, MUTOJOTHSA, IMOpUONOTHS: aTiac: 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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http://ini-fb.dvgu.ru:8000/cgi-bin/gw/chameleon?sessionid=2012120614524415541&skin=default&lng=ru&inst=consortium&host=vtls.lib.dvgu.ru%2b1111%2bDEFAULT&patronhost=vtls.lib.dvgu.ru%201111%20DEFAULT&search=SCAN&function=INITREQ&sourcescreen=INITREQ&pos=1&rootsearch=3&elementcount=1&u1=2009&t1=%d0%90%d0%ba%d0%b0%d0%b4%d0%b5%d0%bc%d0%b8%d1%8f&beginsrch=1
http://lib.dvfu.ru:8080/lib/item?id=chamo:255361&theme=FEFU
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8. I'mcronorus, smopuosorus, ruronorus / [lox pex. FO.M. AdanaceeBa, H.A.
IOpunoii, 5.B. Anemna. - M.: I'DOTAP-Meaua, 2013. — 798 c. http://srv-
vtls-01.dvfu.ru:8080/lib/item?id=chamo:695450&theme=FEFU

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

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

11.YennoB FO.C. BgeaeHue B KIETOYHYIO OHOJIOTHIO : YYEOHMK s
YHUBEPCUTETOB MO OuosiormdeckuM crenuansHocTsiM / KO, C. Yennos. -
Mocksa : AnbsHc, 2015. — 494 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:776847&theme=FEFU

12.Yennon 10.C. I{uTonorus ¢ aneMeHTaMM IE/UTFOJIsIpHOM matoiorun. M: U3a-

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

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

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

3. 3aBap3uH A.A., Xapazopa A.Jl., Monuteua M.H. buosnorus kinetku: odmas
nurojorus. C-110.: C-I1I6I'Y, 1992. 320 c.

4. Knerku /[Maiikn Koanepon, Matt UsnmeHn, benmxamun Jlptoun u np.] ;
pen.: b. Jletoun [u gnp.]; mep. ¢ anria. WN.B. ®unmunmnouya.Mockaa:
BMHOM. JlabopaTopus 3HAHUH, 2011. 951 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:668066&theme=FEFU
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WneHtuprKaoHHBIA HOMEp: KoHTponbHbIH 5K3eMILIAp HaXoauTcst Ha Kadeape

10.

11.

12.

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

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

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

[TomoBa M. A. OCHOBBI IMTOJIOTHH : y4eOHOE TOCOOME ISl BY30B.
Komcomonbck-Ha-Amype: M3a-B0  KoMcoMOnbCKOro megarornyeckoro
yHuBepcureta, 2006. 130 c.

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

Poman X.-K., Cenomm A., Cenomm JI. Atiac mo Omonorum KiIeTku. M.:

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

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

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

VY IBIHOBCKOTO YHUBEPCUTETA, 2006. 84 C.

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

Yaymbekos D.I'., ['uctonorus, sMOpUONOTUs, LUTOJOTUS [DIAEKTPOHHBIN
pecypc] : yueOnuk mus By3oB / llom pen. O.I. VYmymOGekona,
IO.A Yenemmena. - 3-e u3n. - M. : IDOTAP-Menua, 2012. - 480 c. - ISBN
978-5-9704-2130-7 - Pexum J0CTyma:
http://www.studentlibrary.ru/book/ISBN9785970421307.html
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http://lib.dvfu.ru:8080/lib/item?id=chamo:115912&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:57001&theme=FEFU
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13. Hanenko JI. B., boiiko [0. C. [uronorus: yueOHOe mocoOue st
CEJIbCKOXO3SIUCTBEHHBIX BY30B 10 OMOJOTHYECKUM  CIIEUUATBLHOCTSIM
[PoctoB-Ha-JloHy: denukc, 2009.186 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:292940&theme=FEFU

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

«AnTepuer»

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

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

3. http://humbio.ru/humbio/cytology/00000d33.htm - ©6a3a 3HaHWA 1O
«buonorun yenoBeka»: buojgorus KiIeTku.

4. http://biology-of-cell.narod.ru/ - »>ieKTPOHHBIH pecypc MO KICTOYHOMN
OMOJIOTHH.

5. http://webembryo.narod.ru/cel_biol.ntm - »snekTpoHHBIIE pecypc MO
KJIETOYHON OMOJIOTHH.

6. http://window.edu.ru/resource/881/74881 - Kabasa H.B., KabGasu O.C.
buonorus knetku. Moayns 1 aucturnmunst "OOmas ouonorus'. - Makort:
N3n-Bo Appireiickoro rocynusepcurera, 2011. - 50 c.

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

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

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

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

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

IepeyeHb HHGPOPMAUMOHHBIX TEXHOJIOTUH U
NMPOrpaMMHOI0 odecneYyeHmst

1. Ilpu ocymiecTBiaeHHH 00pa30BaTEIBLHOTO MPOIECCa CTYIEHTHl UCTIOIB3YIOT
nporpamMmmHoe obOecrieuenne: MicrosoftOffice (Access, Excel, PowerPoint, Word u
1Ip.), DJIEKTPOHHBIE pecypchl caiita [[BOY, Bkimtouas DbC J[BOY.

2. Hayuynas osnexktponHas Oubmmoreka eLIBRARY, snexTtpoHHO-
OubnuoTeyHass cUCTeMa U3JaTenbcTBa  «JlaHb», dIeKTpoHHas OHOIMOTEKa
"KoncynbTant ctynenta”, uapopmanronsas cucrema "EJIMHOE OKHO" noctyna k
o0pa3oBaTeIbHBIM pecypcaM JOCTYIl K AJIEKTPOHHOMY 3aKa3dy KHHUI B OMOJIMOTEKE

JIBOY.

VI.METOANYECKHUE YKA3AHUS IO OCBOEHUIO TUCHUTIJIMHBI

B mpouecce wum3yuenus gucumruimHbel  «LluTonmorus»  mpemiararorcs
pa3HOOOpa3Hble METOJbI M CPEJICTBA OCBOCHHUSI YYEOHOTO COJEP>KaHUS: JICKIIUH,
JabopaTtopHble paldOThl, KOJJIOKBUYMBI, KOHTPOJBbHBIE pabOThl, TECTUPOBAHUE,

caMOCTOsITeNIbHAs paboTa CTYACHTOB.
Jleknuu

Jleknusi — ocHOBHasi akTHWBHas (opMa ayJIUTOPHBIX 3aHSATHH, Pa3bSICHECHUS
OCHOBOITOJIATAIOIIMX TEOPETUUECKUX pa3/iesioB OHUOJIOrMU, KOTOpas Mpeanosaraer
WHTEHCUBHYIO YMCTBEHHYIO JICSTCIBHOCTh CTYJACHTA M OCOOCHHO CIIOKHA ISt
CTYJECHTOB TIIEpBOro Kypca. Jlekuuss HOCHUT TO3HABATEIbHBIN, pPa3BUBAIOLINM,

BOCIIMUTATENBHBIN U OPraHU3yIOINKA xapakTep. KOHCIEKT JIEKIN TOMOTAaeT YCBOUTD
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TEOPETHUYECKU  Marepuayl JUCUMIUIMHBL.  [IpM  cioymmaHmm  JIEKIMM — HAJo
KOHCIIEKTUPOBATh €€ pyOpHUKaiI0, TEPMUHOJIOTHIO, KIKOUYEBBIE CI0BA, OIPEIEICHHUS,
dbopmynsl, rpaduueckue cxembl. KOHCIEKT SBISETCS MONIE3HBIM, KOTJA OH MHILIETCS
CaMHM CTyJIE€HTOM. MOXHO pa3paboTaTth COOCTBEHHYIO CXEMY COKpALIEHHs CJIOB.
Ha3Banue Tem, naparpaoB MOKHO BBIIEIIATH IBETHBIMA MAPKEPAMHU.

[Ipu nomamHelt paboTe C KOHCIEKTOM JIEKIIMH HEOOXOJUMO HCIOJIb30BATh
OCHOBHOM YUYEOHMK W JONOJHUTENIBHYIO JIMTEPATYPY, KOTOPhIE PEKOMEHOBAaHbI 110
naHHOW nucruiuiiHe. VIMEHHO Takas cephe3Has pabdoTa CTYAEHTa C JEKIMOHHBIM
MaTepHaJoM IT03BOJISET JOCTUYD EMY YCIIEXOB B OBJIAJICHUN HOBBIMH 3HAHUSMH.

[Ipn wu310)XKE€HMU JEKUMOHHOrO Kypca mo jgucuuiuimHe «Lluromorus» B
KauecTBe ()OPM MHTEPAKTUBHOIO OOYUEHUS MCIOJIB3YIOTCS: JEKIUsI-Oecena, JIeKIus-
BU3yalM3alus, JIeKUus Mpecc-KOH(EepeHIMs, KOTopble CTposATcs Ha 0Oase
NPEAIIECTBYIOIIMX 3HAHUM M B CMEXHbIX AUCHUIUIMHAX. JlIs wiumocTpanuu
CIIOBECHOW HWH(OpMalUd NPUMEHSAIOTCS TPE3€HTAllMl, WHTEpPaKTHUBHAs JOCKa,
Tabnuupl, cxembl. [lo Xomy WU3JI0XKEHUS JEKIMOHHOTO MaTepuana CTaBsTcA
poOJIEMHBIE U TPOBOLIMPYIOLIUE BOMPOCHI, BKIIOYAIOTCS 3JIEMEHThI IUCKYCCHH.

Jlekuusi-Busyajausaums. UrTeHue JIEKIMU CONMPOBOXKIAACTCS KOMIIBIOTEPHOU
npe3eHTalnueld ¢ 0a30BbIMU TEKCTaMU (3arojOBKU, (POPMYJIMPOBKH, KIIFOUEBBIE CIOBA
U TEPMHHBI), WUTIOCTPALUSAMU MUKPOCKOMHMUYECKUX U YIBTPAMHUKPOCKOMUYECKUX
U300paKeHU KIETOK W TKaHEeH, pUCOBaHHWEM CXeM M HamucaHuem (opmyn Ha
WHTEPAKTUBHON JTOCKE, TPOU3BOAMUTCS IEMOHCTPAIUS HAIISIIHBIX TaOIUIl U CIAA0B,
4YTO CHOCOOCTBYET JIydllleMy BOCHPHSITHIO H3jaraemMoro marepuana. Jlekuus -
BU3YyalIM3alMU TPeOYeT ONpPEAECICHHBIX HABBIKOB — CJIOBECHOE M3JI0KEHUE MaTepuaia
JIOJKHO COTPOBOXKAATHCS UM COYETaThCs € BU3yalbHOU (opmoil. Mubopmarus,
W3JI0KCHHAs! B BUJE CXEM, TaOJIHII, CIAiI0B, O3BOJsET (OPMHUPOBATH MTPOOTIEMHBIC
BOIIPOCHI M CHOCOOCTBYET PAa3BUTHUIO NPO(ECCHOHATBLHOTO MBIIIIEHUS OYyIyIIMX

CIICOUaJIuCTOB.
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Jlexuus-0ecena — «Iuanor ¢ ayauTopuei» — SBISETCS PaclpoCTpaHEHHON
¢dopMoOli MHTEpaKTUBHOTO OOYYEHHS U MO3BOJISIET HEMOCPEICTBEHHO BOBJICKATH
CTYACHTOB B Y4eOHBII MpoLiecC, TaK KaK CO3/aeT MPSMOM KOHTAKT MPENoIaBaTes ¢
ayautopueil. Takoll KOHTAaKT JOCTUTAeTCsl MO XOJy JIeKIHH, KOrjaa CTyJeHTaM
3aJJal0TCS.  BOIIPOCHI MPOOJIEMHOTO, MPOBOIUPYIOMIETO WM WH(GOPMALMOHHOTO
XapakTepa WM KOrJa CTyJeHTaM CaMHM IpeJyiaraeTcs 3aaBaTb BOIPOCHL. Bormpocsl
IpeUIaraloTcs BCe ayAuTOpUH, U JI000H U3 CTYyIEHTOB MOXKET MPEAJIOKHUTH CBON
OTBET, JAPYTOMl MOXKET €ro AOMOJHUTH. [Ipyu 3TOM OT JEKIUU K JEKIIUH BBISBISIOTCS
AKTUBHBIE U MACCUBHBIE CTY/AEHTHI, PENOJABATENb 110 BO3MOKHOCTH aKTHUBU3UPYET
CTY/IEHTOB, KOTOpble HE y4acTBYIOT B pabote. Takas ¢opma JEKIUH IO3BOJIAET
BOBJICUb BCEX CTYIEHTOB B pabOTy, aKTHBU3WPOBATh MX BHHUMAaHUE, MBIIJICHHE,
HOJIyYUTh KOJUIEKTUBHBIN OMBIT, HAYYUTHCS (hopMHUpOBaTh Bonpockl. [IpenmyriecTBo
JeKiuu-0ecebl COCTOMT B TOM, YTO OHa TMO3BOJSET MPHUBJICKAaTh BHUMAaHHE
CTYAEHTOB K HamOoJjee BaKHbIM BOIIPOCAM TEMBI, ONPENEATh COJEPKaHUE U TEMIT

HN3JI0KCHHUA yq€6HOFO MaTcpuaia.

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

JIACKYCCHSL.
IIpakTUyeckue 3aHATHS

JlaGopaTopHbie padoTbl. JlabopaTopHble pabOTHI MOBBIAIOT KAaYECTBO
oOyuyeHusi, 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  3apHUCOBBIBATHL MHUKPOCKOIMMYCCKUC  IIPCIIaparhl,
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OIIMCBIBATb HX, IIPOBOAUTH CpaBHI/ITeJILHLIﬁ dHaJIn3, 0606H13TB HOHY‘-ICHHBIﬁ
MaTrcpual MU JACJIaTb BbBIBOIBI. Bce ato mosBosser FJ'IY6)KC MTOHATh OCOOCHHOCTH
KJICTOYHOI'O 1 TKAaHCBOI'O ypOBHCﬁ opraHu3anuu JKUBOU MaTCcpuu U 3aKOHOMCPHOCTH
3BOJIIOHHOHHOI>’I JANMHaMHUKHU TKaHEH Y MHOT'OKJICTOYHBIX OPTaHHU3MOB. CDOpMHpYI-OTCSI

HaBBIKM HaquO-HCCJIeIIOBaTeJIBCKOﬁ pa6OTBI )51 HpOCbCCCI/IOHaJ'H)HBIe KOMIICTCHIINU.

KonnokBuymsbl. KoulokBuyM — KOJUIEKTHBHas QopMa pacCMOTPEHHUS H
3aKpervieHust yuyeOHoro marepuana. KolokBHyMBbl SIBISIOTCSI OJHUM U3 BUJOB
NPaKTUYECKUX  3aHIATHH, MpPEeJHA3HAUYEHHBIX JJs  YIIOyOJIEHHOTO  W3Yy4YeHUs
JUCLUIUIMHBI, IIPOBOJATCA B HMHTEPAKTUBHOM pexnMe. Ha 3aHsATMAX 1o Teme
KOJUIOKBHyMa pPa3OMparoTCs BOIPOCHl, M 3aTéM BMECTE C IPENoJaBaTeIeM
IPOBOANUTCA MX OOCYXIEHHE, KOTOPOE€ HAIPABIEHO Ha 3aKpEIJICHHE MaTepuaa,
(GopMUpOBaHHE HABBIKOB BECTU IIOJIEMUKY, Ppa3BUTHE CAMOCTOSTEIBHOCTH U
KPUTUYHOCTH MBIIUIEHUS, HA CIOCOOHOCTh CTYAEHTOB OPUEHTUPOBATHCS B OOJIBLINX
MH(POPMAILIMOHHBIX MOTOKaX, BbIpa0aThIBaTh U OTCTaWBATh COOCTBEHHYIO MO3UIUIO
10 MPOOJIEMHBIM BOIIPOCAM y4€OHOW JUCIMIIUHBIL.

B kadecTBe METOJOB HMHTEPAKTUBHOTO OOYyYEHHS Ha KOJJIOKBUyMax
UCIIOJIB3YIOTCS: pa3BepHyTas Oecena, TUCIYT, Mpecc-KOH(PEpEeHLIUS.

PassepHyTas Oecefga npeanosiaraeT IMOATOTOBKY CTYAEHTOB IO KaXIOMY
BOIIPOCY IUIAHA 3aHATHA C E€IWHBIM JUII BCEX IIEPEYHEM PEKOMEHAYEMOM
00s13aTeIbHON U AOMOJIHUTENBHON TUTEepaTyphl. JoKknanbl rOTOBATCS CTyAEHTaMH 110

3apaHee MPeIIOKEHHON TEMATHKE.

JuenmyT B rpynne uMeeT psiA JOCTOMHCTB. J(MCIyT MOKeT ObIThb BBI3BaH
IIPENOAABaTENIEM B XOJ€ 3aHATUSA WM JK€ 3apaHee IUIaHupyerca uMM. B xoxe
MOJIEMUKU CTYAEHTHI (POPMUPYIOT Yy ce0s1 HaXOAUUBOCTh, OBICTPOTY MBICIUTEIHHON

peaKIuu.

IIpecc-kondepenuus. I[Ipenonasarens Nopy4yaeT HECKOJIBKUM CTYIAEHTAM

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

npernogaBaTciICM.

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

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

Bo3MoXkHBI  Tak)ke THCbMEHHBIE KOHTPOJIbHBIE paboThl B (opme
TPAAUIMOHHBIX MUCBMEHHBIX OTBETOB Ha PsJ BOMPOCOB 110 MNPOHICHHOW TEME,
U3JIOKEHHOW B JIGKUMSIX W OOCYXJIEHHOM Ha KoJUIOKBUyMax. HecmoTpss Ha
MPOU3BOJILHOCTh (OPMBI, B OTBETaX o0O0S3aTEIbHO MCIOJIB30BAHUE TEPMHHOB,
KJIFOYEBBIX CJIOB U MOHSTHUM, a IPU HEOOXOAUMOCTH cxeM U Gopmyi. [Io HEKOTOPBIM

TEMaM IpCAIaracTcs PpCICHUC 3aaa4.

MeToanuyeckue yKazaHusi 1o padore ¢ JUTepPaTypou

1. Hago coctaBuTh NMEpBOHAYAIBHBIA CIUCOK HCTOYHMKOB. OCHOBON MOXKET
CTaTh CIHCOK JIUTEpaTyphbl, PEKOMEHIOBaHHBIM B padoueil mporpamme kypca. s
yao0cTBa pabOThl MOXKHO COCTaBUTh COOCTBEHHYIO KapTOTEKY OTOOpaHHBIX
UCTOYHUKOB ((aMuMsi aBTOPOB, 3arjiaBue, XapaKTePUCTUKU W3JaHUS) B BHJIE
pabouero (¢aiina B koMmbloTepe. Takas kapTOTeKka MMEET MPEeUMyIecTBO, T.K. OHA
MO3BOJISIET JA00ABISATH MCTOYHHUKHU, 3aMEHSTh MO HEOOXOIUMOCTH OJHU Ha ApPYyTHE,
[lepBOHAYANBHBIN CIIUCOK JIMTEPATYPHl MOKHO JOMOJHHUTH, UCIIOIb3YS JIEKTPOHHBIN
katajnor Oubmuotexku JIBDY, npu 3TOM He cTecCHSANUTECh 00paIaThCs 3a MOMOIIBIO K
COTpYIHUKAM OMOINOTEKH.

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

npouyuTarb, HO MW YCBOUTbL MCTOJ €€ MH3YUYCHHUA: CACIIATH KpaTKI/Iﬁ KOHCIICKT,
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AIroputT™M, CXEMy IPOYHUTAHHOI'O MATCpUIId, YTO IIO3BOJIACT 6I)ICTpe€ Cro IIOHATH,

3anoMHHUTh. He PCKOMCHAYCTCA JOCIOBHO IICPCIIUCBIBATL TCKCT.

VIl. MATEPHAJILHO-TEXHUYECKOE OBECTIEYEHHUE
JTUCLHUTIJIMHBI

1. JlexuuoHHass ayauTOpus

WHTEPAKTUBHOU JIOCKOM.

C MYJIbTUMEAUNUHBIM  O00ECIICUCHUEM

u

2. Ay,ZII/ITOpHH ML IIPOBCACHUA J'Ia60paTOpHI)IX BaHHTHﬁ, KOJUIOKBUYMOB H

TCCTUPOBAHUAI.

3. VYueOHas maboparopusi, CHaOXXEHHas MEPCOHAILHBIMU MHKPOCKOIIAMH,

MUKpPOCKOITMYECKUMH TpenaparaMy, 3JEKTPOHOTpaMMaMu, arjacaMu, TaOJIHIaMH,

CﬂaﬁﬂaMH, KOMIIBIOTCPHBIMH IIPC3CHTALIUAMMU.

4, I[JUI OTACJIBHBIX TCM HCIIOJIb3YIOTCS CIICHHUAIIN3UPOBAHHBIC y‘I€6HO-Hay11HBI€

7ab0paToOpud  THCTOJOTUYECKOTO

KYJIbTUBUPOBAHHUS KJIETOK U TKAHEM.

aHanuu3a, ONTHUYECKOM

HaumenoBanue 000py0BaHHbIX

No MOMEIICHUY U ITIOMEIICHUN I
. [lepeyenb 0cHOBHOTO 000PYIOBaHUS
I/ | CaMOCTOATEIbHOU paboThl C yKa3aHUEM
aapeca
ABrokiaB 19 7. HACTONBHBIA TI/aBTOMAT
Tuttnauer 2340 EMK - 1 mrt.; Bech
a”Hamutuaeckue 210r/0,1mr (Ohaus) — 1 mr.;
HBIT APC Back-UPS CS 650 — 2 mr.; UBIT
Jlaboparopuss  KynbTypbl  KieTtok u | APS Back-UPS 1100VA 230V BX1100CI-RS
TKaHEH: — 2 mr.; Kommnekc menkoro oOopymaoBaHUs
1 690001, TTpumopckwmii kpaif, s Jlaboparopun  KJIETOYHOW  OWOJIOTHH,

r. BnaguBocToK,
0. Pycckuii, xkammyc JIBOY, kopmyc L,
ayn.L729

JlamunapubIil mkag Boxun — 1 mr.; Memmanka
MarautHas MSH-300 ¢ nmozmorpeBom — 1 mit.;
MynbTUTra30BbIii MHKYOAaTOp I CTBOJIOBBIX
kierok NU 4950E — 1 mr.; Ilporounsriii
murodryopumerp BD  Accuri C6  (Becton
Dickinson) — 1 mr.; Cucrema TOTyYeHHUS
YABTPAYUCTON BOJIBI JUTS KIETOUHBIX KYJIBTYpP U

MHUKPOCKOIINH,
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MOJICKYJISIPHOTO aHanm3a MennaHna- QuibTp —
1  wr.; cnekrpodoromerp  BioSpec-mini

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

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

IT.; Cucrema MUKPOUHBEKIUN u
mukpoManumyisiiuid InjectMan, TransferMan
NK2 (Eppendorf) — 1 mr.; Kosonka

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

JlaGopaTopus MHUKpOcKonnyeckoit | Mukpockonn Axio Imager. Al — 2 it
TEXHUKU: Mukpockon jiist 17a00paTOPHBIX MCCIIEIOBAaHUN
690001, ITpumopckuii kpaii, Axio Lab. Al ¢ npunamnexxHocTsiMu — 1 1mT.;
r. Bnagusocrok, Muxkpockomns! JUTSt J1a00paTOPHBIX
o. Pycckuit, kamnyc JIBOVY, kopnyc L, | uccnenopanuit Primo Star c
ayn.L730 NpUHTIOKHOCTIMA — 19 mT.; Mukpockon
Mukmen — 2 wmr.; Mopo3unbauk''Beko-FN
123400" — 1 mr.; PoTanwoHHBI MHKPOTOM
HM 360 — 1 mrt.; Cucrema mna3epHOi
mukpouccekuun DM 6000/LMD6000 Patho
JUIl TEHOMHBIX U IIPOTEOMHBIX UCCIIEIOBAHUM —
1 wt.; CTepeoMHKpOCKON Zeiss C alalTepoM —
1 wr.; Ynerpamukporom Leica EM UC6 ans
W3rOTOBJIEHUS yAbTpaToHKUX cpe3oB (Leica
Microsystems) — 1 twt.; MUKpOCKOIT J1a3epHblii
CKaHUPYIOLUH IS na0opaTopHbBIX
uccnenosanuii LSM 700 (CarlZeiss) — 1 mir.;
Memanka marautHass MSH-300 ¢ mogorpesom
(1250 o6/muu, 330 C) (BioSan) — 2 mrT.;
JlaGopaTopHbI€ CTOJIBI U CTYIIBS.

Jlaboparopus ructonornyeckoro | Crynendyeckue MUkpockorsl buoJlam — 12 mir.;
aHaJM3a: Habop MwukporpenapatoB 1O IMTOJOTHH U
690001, ITpumopckuii kpaii, ructojoruu; Harmsaaeiii Marepuan (TaOnuisl,
3. | r. BmaguBocTox, MYJSDKA ¥ JIp.) 10 IMTOJIOTUH W THCTOJIOTHU;
o. Pycckuit, kamnyc JIBOVY, kopnyc L, | XonogunbHuk Juis XpaHeHust npo6 — 1 mr.;
ayn.L731 Bermspkabie mikader — 4 mT.; TepmocTatsl Jist
3IMBKM M paboThl ¢ MarepuajoM — 4 mr.;



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

JAJIbHEBOCTOUYHBIM®EEPAJIbHBI YHUBEPCUTET
PaGouasi nporpamMma y4eOHoii qucumnianabl «LHuronorns»

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

CymmnpHbid mKadp — 1 mT.; MUKpOTOMBI IS
IPUTOTOBJIEHUST cpe3oB — 6 mr.; Bechbl
AQHAJIMTUYECKUE W JJIEKTPOHHBIE IS
B3BEIIMBaHMsI BElIeCTB — 3 WIT.; JlucTisuiarop —
1 mir.; JlaGopaTtopHbIe CTOJBI U CTYJIbSL.

JlaGopaTopus KOH(GOKATLHON | MHUKpPOCKOI  J1a3epHBbId  CKAaHUPYIOUMHA  JIJIst

MHUKPOCKOIHH: nabopatopubix — uccienoBanuit  LSM 510

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

0. Pycckuii, xkammyc JIBDY, kopmyc L,
ayn.L477
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Hpunoxenne 1

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

«/{aabHeBOCTOYHBIN (eepabHbIN YHUBEPCUTET»
(ABDY)

IIKOJIA ECTECTBEHHBIX HAYK

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

Hanpasnenune noarorosku —06.03.01 «buonorus»
[Ipodpunbs «MukpoObroIOTHSI»
dopma NOATOTOBKH OYHAs

BramgusocTok

2017
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CamocTosiTenbHas padoTa CTYJIEHTA BKIIIOUAET:

1) OubnuoTeyHyr0 WM JIOMAIlHIOI paboTy ¢ ydeOHOW JUTepaTypor M

KOHCIICKTOM JIGKHHﬁ;

KaJICHAAPHO-TECMATHUYCCKOMY IIJIaHY AUCHOUIUIMHBI, B KOTOPOM  YCTAHOBJICHA

MMOCJICAOBATCIIBHOCT IIPOBCACHUA HCKHHﬁ, Jla60paTOprIX SaHHTI/If/'I, KOJIJNIOKBHYMOB

2) CaMOCTOATCIIbBHOC U3YYCHUC OTACIbHBIX TCM IUCIHUIIIINHBI;

2) MOATOTOBKY K J1a0OPaTOPHBIM 3aHATHUSM;

3) NOATOTOBKY K KOJJIOKBUYMaM, KOHTPOJIbHBIM padoTaM U TECTUPOBAHUIO;

4) NOArOTOBKY K DK3aMEHY U 3a4eTy.

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

¥ KOHTPOJBHBIX MEPOIPUSITHIA.

KasiennpapHo-reMaTuyecKuii JIaH IMCUUILIMHBI

«uTosorus»
Mo| Ne |Jlara Jlekumnu JlabopaTropHblie padoThl.
- |Hexme KosnokBuymsl. TectupoBanue.
oya| Ju
u
1 Tema 1. Beegenue. [Ipenmer u meroast Jlaboparopnasi padora Ne 1:
LUTOJIOTHH. CseroBas Mmukpockomnus. Oomas
MOPGOJIOTHS KIETKHU.
2 Tema 2. Kitetka — anemeHTapHas )xuBast JlabopaTopnasi paGora Ne 2:
cucTeMa. ONEeKTPOHHAs: MUKPOCKOIIHS.
I VY IbTpacTpyKTypa KIETKH.
3 Tema 3. ['eHeTrueckuii anmnapar KJIETKU U Jlaboparopnasi padora Ne 3:
OpraHu3alys TPAaHCKPUILIUHU (SIpO). CtpyKTypa XpoMaTHHa U XPOMOCOM.
1) OOGmas xapaKTepHCTHKa,
2) Opranusanus XpoMaTHHa;
3) XpomMocoMHBIIT HA0OP (KapHOTHII);
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JTuer 30 u3

4 4) TpaHCKpPUIIIMOHHAS AKTHBHOCTh JlabopaTopnasi paGora Ne 4:
XpOMaTHHa; Nurepdasznoe anpo. Tpanckpuniius.
5) Crpykrypa u QyHKIUH SOPHIIIKA,
6) Snepnas 060J04YKa, MATPUKC U SI-IT
OTHOIIICHUS.
S) Tema 4. Opranusanust JIacCTUYECKOTr0 KonnokBuym Ne 1:
MeTaboIM3Ma. LentpanpHas 1orMa MOJICKYJISIPHOM
1) OOmas xapaKTepHCTHUKA CUCTEMbI o6uonoruu. CTpykrypa v QyHKIIHH
IJIACTUYECKOTO0 METa00IU3Ma; KJIETOYHOTO sJIpa.
2) PubGocowmsr u I1IDP; 3) I'DP; TectupoBanue Ne 1: (no xonn. Ne 1).
6 4) Anmnapat I'onbmkwu; Jlaboparopnasi padora Ne 5:
5) JIuzocomsl, Merabonuueckuii anmnapar
6) UnTerpanus BaKyOIsIpHON CUCTEMBI. nutorazMmel: DI1P, anmapar
T"onpxu.
7 Tema 5. Opranu3zanus 3HepreTHUYECKOro JlaGoparopnas padora Ne 6:
MeTabonu3ma. Mertabonuueckuii annapat
1) BuOXMMHS SHEPreTHUECKOro OOMeHa: UTOIJIA3MbI: CEKpeLus,
AT®, poTocunres, rIMKOIN3, JU30COMBI.
I npixaHue; 2) MUToXoHaApuy;
3) Ilnactunsl; 4) CumOuorenes.
8 Tema 6. OnopHo-/1BUraTelIbHAs CUCTEMA KonnoxBuym Ne 2:
(mTOCKENeT). Opranuzanus miacTU4ecKoro
1) OGmas xapaKTepHCTHKa, MeTabonu3ma.
2) TIpomexyTo4HbIe (pUITAMEHTBHI, TecrupoBanue Ne 2: (no xonr. Ne 2)
3) MukpodunamMeHTsl;
9 AKTHH-MHO3MHOBBIN KOMILIEKC; JlaGopaTopHas paGora Ne 7:
4) MukpoTpyOOUYKH U KHUHOIMJIIHH; Opranu3zanys SHepreTHUecKoro
5) XKryruku 6akrepuii. MeTaboIu3Ma.
10 Tema 7. [ToBepxHoCTHBIN anmapat kineTku. |KoanokBuym Ne 3:
1) CocraB u 0o0ImIast XapaKTEPUCTHKA,; bruoxumuyeckue OCHOBBI U
2) bapbepHo-TpaHCTIOPTHAS HYHKIIHS; OpraHu3aIys SHEPreTHYECKOro
MeTabonu3ma.
TecrupoBanue Ne 3: (no xonn. Ne 3).
I 11 3) PeuenropHo-curnanpHas Gyakuusi; (JIaboparopuas padora Ne 8:
4) Anres3us ¥ MEXKJICTOUHbIC KOHTAKThI. (OTOPHO-ABHUIaTENIbHBII arlmapar.
12 Tema 8. Penpoaykiust KJIE€TOK. JlaGopaTopnasi pa6ora Ne 9:

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

Tema 8. [loBepXHOCTHBIN anmapar.
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13 3) Kunernueckre MexaHU3Mbl MUTO32; KonnoxBuym Ne 4:
4) CpaBHHTENIbHASI UTOJIOTHSI MUTO34,; OnopHO-ABUTaTENbHBIN U
5) Moaudukaiuin MUTOTUIECKOTO IMKJIA. [TOBEPXHOCTHBIN armaparsl.
Tectupoanue Ne 4: (no xonn. Ne 4)
14 Tema 9. /IuddepeHupoBka KIETOK. JlaGopaTopnas padora Ne 10:
1) OOmas xapaKTepUCTHKA,; Penponykiuus KIeTok: MUTO3.
2) Teopus nuddepeHnnaIbLHONR
JKCIIPECCUU I'E€HOB,;
15 3) HHayKTOpBI U PETYIISTOPHI Jlaboparopnasi pabora Ne 11:
b hepeHIMPOBKY; Penponykius kierok:
v 4) Mexanusmsbl AU hepeHImnaIbHOR SHJOPETIPOTYKIIHS.
JKCIPECCUU I'€HOB.
16 Tema 10. PeaktuBHOCTb, HaTONOrUsA U cMepTh | KosmokBuym Ne 5: Penpoaykuus u
KJIETOK. Qg QepeHIPOBKa KIETOK.
TecrupoBanue Ne 5. (no xonn. Ne 5).
17 Tema 11. Knerounas teopus. KomnoxkBuym-guenyrt Ne 6: Kierka —
3JIEMEHTapHas KUBas cCucrema
Y 18 Jlekuus mpecc-KoHpepeHIHs. KonnokBuym npecc-koHpepeHIus
Ne 7: PeiiTuHr, 5K3aMeH.
Ilnan-rpa¢duk BbINOJTHEHUS CAMOCTOATEILHON PadoThI 10 JMCHUILIMHE
«uTosiorus
Ne Jara/cpoxn Bun camocrTosTeabHOl | [IpumepHble | dopMa KOHTPOJIsA
BBITIOJIHEHHU ST padoThI HOPMBI
n/n BpeMeHH Ha
BBITIOJIHEHHE
1 1 Henens Pabora ¢ swmreparypoit wu | 0,5 uaca Pabota Ha npakTHUYECKOM
KOHCIIEKTOM JICKIIH I 3aHSTUH, YCTHBIN OTBET.
2 2 "Hepens Pabora ¢ mmreparypoit wm | 0,5 gyaca Pabora Ha mpakTHYeCKOM
KOHCIIEKTOM JIEKLIUH. 3aHSATUH, YCTHBIA OTBET.
3 3 Henens Pabora ¢ mmreparypoit wu | 0,5 yaca Pabora Ha mpakTHYeCKOM
KOHCIIEKTOM JIEKLIUI. 3aHSATUH, YCTHBIA OTBET.
4 4 Henenst Pabora ¢ swmreparypoit wu | 0,5 gaca Pabota Ha npakTHYeCKOM
KOHCIIEKTOM JIeKLUH. 3aHSTUH, YCTHBIN OTBET.
IToaroToBka K KOJIJIOKBUYMY
Ne 1, rectupoBanuio Ne 1.
5 5 Henend PaGora ¢ smTeparypoir u | 0,5 yaca KommokBuym — Ne 1,
KOHCTIEKTOM JIEKITUH. tectupoBanme No 1.
6 6 Henensa PaGora c¢ smTeparypoir u | 0,5 yaca Pabora Ha npakTHYECKOM
KOHCIIEKTOM JICKIIUH. 3aHSTUH, YCTHBIN OTBET.
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7 7 Hepens Pabora ¢ smreparypoit wu | 0,5 uaca Pabora Ha mpakTHYeCKOM

KOHCIIEKTOM JIEKIIUH. 3aHSITUH, YCTHBIA OTBET.

[lonroroBKa K KOJJIOKBHYMY
Ne 2, rectupoBanuio Ne 2.

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

9 9 Henens Pabora ¢ smreparypoit wu | 0,5 vaca Pabora Ha nmpakTHYeCKOM
KOHCIIEKTOM JIEKLU. 3aHSTUH, YCTHBIA OTBET.

[ToaroToBKka K KOJUIOKBUYMY
Ne 3, TectupoBanuto Ne 3.

10 10 Hemens Pabora c¢ gmreparypoit u | 0,5 gaca KommoxkBuym  Ne 3,
KOHCHEKTOM JIEKLIUH. TecTupoBaHue Ne 3.

11 11 nenens PaGora ¢ nuteparypoiri wu | 0,5 waca Pabora Ha npakTHUECKOM
KOHCIEKTOM JIEKIIHH. 3aHATHH, YCTHBIN OTBET.

12 12 nenenst PaGora ¢ nuteparypoiri wu | 0,5 waca PaGora Ha npakTHUECKOM
KOHCIIEKTOM JIEKLIUI. 3aHATHUM, YCTHBIN OTBET.

[ToaroToBka K KOJUIOKBUYMY
Ne 4, TectupoBanuto Ne 4.

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

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

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

[ToaroToBKka K KOJUIOKBUYMY
Ne 5, TectupoBanuto Ne 5.

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

17 17 nenens Pabora ¢ swmreparypoit wu | 0,5 gaca Komnoxsuym Ne 6.
KOHCIIEKTOM TIEKITUH.
IToaroToBka K KOJIJIOKBUYMY
Ne 7.

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

KOHCHEKTOM JIEKIIHH.

19 Ok3ameHaunonHas | Pabora ¢ smrepatypoil u | 27 yacoB Ox3ameH

ceccus KOHCIIEKTOM JIEKIIUH.

Texymuii KOHTPOJIb PE3yIbTATOB CAMOCTOSITENLHON pabOThl OCYILIECTBIISAETCS
B XOJ€ IMpOBEIEHUS JabopaTOpHBIX paboOT (YCTHBIM OMpoC), KOJIOKBUYMOB U

TecTupoBaHus. Ha OCHOBaHMM A3THUX pPE3yJbTAaTOB CTYAEHT IMOJy4YaeT TEKYyIIUE M
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HK3aMEHAIMOHHBIE PEHTHUHTOBBIE OIIEHKH, 10 KOTOPHIM BBIBOJAUTCSI HTOTOBAas OIICHKA.
[IpomexxyTouHass (cemecTpoBasi) arTecTalus MPOBOJUTCA B (QOpMe YCTHOIO

9K3aMcCHa.

MeToanyeckue yKka3aHusi 1o MoAroToBKe K Ja00paTopHbIM padoTaM M UX
BBITIOJIHEHH IO

K naGoparopubiM paboTaMm CTYIEHT JAODKEH HOJTOTOBUTHCS: TOBTOPUTH
JICKIIMOHHBIN MaTepuall, MpOYUTaTh HYXKHBIN pa3ies o TeMe B YICOHUKE.

3aHsATHE HAaYMHAETCA C KPATKOTO YCTHOTO OIpoca Mo 3afaHHoi Teme. Jlanmee
CTYJIEHThl paOOTalOT C MHUKPOCKONAMHU, KOJUICKIMEW MUKpOIpenapaToB, HaOOpPOM
AJIEKTPOHOTPAMM, TAOJIHII U C aTjacamu.

Jist 3aHSATUH HEOOXOJUMO HMETh alb0OM [JIsi 3apUCOBKHM IpENapatos,
IPOCTOM KapaHjaaml, HAOOp LBETHBIX KapaHAalled, JacTUK. AHaIU3 KaxIoro
npernapara HAaYMHACTCS Ha MajoM YBEJIMYeHUH MUKpockomna (okyysp 10°, 00beKTHB
10%), 3arem npomoinkaeTcst Ha OosbinoM yBenudeHud (okymsip 10%, oowexTuB 40%).
[Tocme mpocmoTpa mpemapara ACaeTCs PUCYHOK C HMCIOJIB30BAHHEM TIPOCTOTO H
[[BETHBIX KapaHaalleH, U MOMUCHIBAIOTCS OCHOBHBIE 0003HAYCHUSI.

[To oxoHYaHWM 3aHATUA OACTCS JOMAIIHEE 33JaHHE€ [0 HOBOM TEME H
IpeaIaracTcsl COCTaBUTh TECTHI U MMPOBECTH CPABHUTEIBHBIM aHAIM3 T10 TIperaparam,
KOTOpbIE ObLIIM U3yUEHBI Ha 3aHATUH, CAEIaTh 000OIICHUS U BHIBOJIBI.

OTBeThl Ha BOMPOCHI, BBICTYIUICHHS W aKTUBHOCTh CTYJACHTOB Ha 3aHITHU

OLICHUBAIOTCA TEKYILEHW OLICHKOM.

MeToanuyeckue yKa3aHusi 0 MOAT0TOBKeE K KOJJIOKBUYMAaM
[TockonbKy KOJUIOKBUYM SIBJISIETCSI KOJUICKTUBHOM (POPMOM pPacCMOTPEHHUS U
3aKperieHruss y4eOHOro Marepuaia, K HEeMY JIOJKHBI TOTOBUTHCS BCE CTYISHTHI.
KomnokBuym oObI4HO mpoBoauTCS B (hopMe pa3BepHyTOM Oecelbl, TUCITyTa, Tmpecc-
koH(pepennnu. Ha kaxaplii KOJUIOKBUYM 3apaHee OOBSBISETCS TeMa U TEpeueHb

BOIIPOCOB Il yCTHBIX cooOmieHuii. Ilo BceM Bompocam Hamo mpopaboTath
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COOTBETCTBYIOIIUI MaTepuan U3 y4eOHHKA, KOHCIEKTa JEKUUH, JOMOTHUTEIbHON
JUTEPATYyphl W  COOTBETCTBYIONICH JlabopartopHoit pabotel. IlpenopaBaTensb
OOBSBISIET BONPOC U TpeJiaracT cjelaTh cooOIIeHHe Ha 5-7 MUHYT OJHOMY H3
CTYJIEHTOB — JMOO MO MX >KEJIaHWuI0, MO0 Mo cBoeMmy BbIOOpY. Ilocine cooOieHus
NPEnoJaBaTeslb U CTYJEHTHl 3aJal0T BONPOCHI M BBICTYNAIOT C JOMNOJHEHUSMU WU
KOMMEHTAPHUSIMHU.

OTBeTbl Ha BOMPOCHI, BBICTYIUICHUS W AaKTUBHOCTh CTYJCHTOB Ha 3aHITHU

OLICHUBAIOTCS TEKYILIEH OLIEHKOM.

MeToanuyeckue yKa3aHus 10 MOAr0OTOBKe 0KJIaAa

[lo oTnenpHBIM TeMaM Ha KOJUIOKBHYMax MOTYT JenaTbCsa 0ojiee €MKuEe M
rry0okue Jokiansl — a0 15-20 munyTt. Tema nokiana MOXKET OBITh MpPEAsiOKeHa
IpernojiaBaTesieM Wi BhIOpaHa CTYJIEHTOM CaMOCTOSTEIbHO.

[Ipu moaroToBKE K JOKJIAAy MPOBOAUTCS MOAOOP JUTEPATYPHBIX MCTOYHUKOB
[0 TEME U3 PEKOMEHyEMON OCHOBHOW WM JOMOJHUTEIBHOW JIUTEPATYPHI, a TAKKE
paborta ¢ pecypcamu MH()OPMAIMOHHO-TEIEKOMMYHUKAIIMOHHON cetn «HTepHeTy,
yKa3aHHBIMH B paboueii mporpamme.

PaGota ¢ TEeKCTOM Hay4HBIX KHUT U YYEOHHUKOB COCTOMT HE TOJIBKO B
INPOYTEHUH MaTepuaa, HEOOXOAMMO TMPOBECTH AaHaIW3, CPABHUTh H3JI0KEHUE
MaTepuaia B pa3HbIX UCTOYHUKAX, MOJ00paTh MaTepraia TakuM 00pa3om, 4TOObI OH
packpeiBai Temy nokiaaa. [IpoaHanu3upoBaHHBIA MaTepuand KOHCHEKTUPYIOT, MPH
ATOM HaJAo0 u30erarb MPOCTOr0 TMEPENUChIBAHUS TEKCTOB 0€3 Kakux Jrbo
KOMMEHTapueB 1 aHaiu3a. [IpsiMoe 3aMMCTBOBaHME TEKCTOB JIPYTUX aBTOPOB B HAYKE HE
JIOMYCKAEeTCsl, OHO ONpeeisieTcs Kak IUlarkar U sBiseTcss HakasyembiM. LlutupoBanue
HEOOJBIIMX (PparMeHTOB (CO CCHUIKOM Ha aBTOpa) JOITYCKACTCs, €CIIM HaJl0 MOTYEPKHYThH
CTWJIb WM CYIIIHOCTh aBTOPCKOTO OMNPEENICHUs], HO 3JI0YMOTPEONISATh Yy>KUMU TEKCTaMH
Henb34. Jlokiat omkeH ObITh BBICTPOEH JIOTUYHO, MaTEpUAIl U3J1araeTcsi HEIbHO, CBSI3HO U
MOCJIEIOBATEIBHO, JIETAI0TCS BBIBOMBI. JKenaTenbHO, YTOOBI CTY/IEHT MOT BBIPa3UTh

CBOE MHEHHE 10 o0cykaeMoi mpooieme. HeoOxoammo 3apanee mpoymaTh CXEMbl
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JUIST WUTIOCTPAllMd Ha JIOCKE WM MPUTOTOBUTH HUX B (OopMe KOMIIBIOTEPHOM
npe3eHTanuu. B noknane o0s3aTeNlbHO UCIOIB30BaTh TEPMUHBI U KIIFOYEBBIE CJIOBA
no manHou Tteme. [locme mokiama mpoBOAMTCS OOCYXKACHHE C JOMOTHEHUSMU WU
nonpaBkaMu. OLIEHUBAETCsl KaK KayecTBO JOKJIA[a, TAK U aKTUBHOCTbh YYaCTHUKOB

JIMCKYCCHH.

MeTtoauyeckue ykazaHus 10 NOATOTOBKe K KOHTPOJIbHBIM padoTram

[Io oTnenpHBIM T€MaM Ha KOJUIOKBHUYMaxX MOTYT IPOBOAMUTHCS KOHTPOJIbHbBIE
pabotel wiu TectupoBaHue. K KOHTponbHOW padoTe (TECTUPOBAHUIO) CTYAEHT
JOJKEH MOATOTOBUTHCS OCOOEHHO THIATENIbHO, TaK KakK IOJIyY€HHas OLICHKAa UJET B
peitunr. HeoOxogumo eme pa3 NOBTOPUTH JIEKIMOHHBIM MaTepuall, MpOYHUTaTh
HY>XHBIN pa3fiesl B ydeOHUKE, BCIIOMHUTh CEMUHAPCKYIO0 AUCKYccHIo. /st xopoiiero
3arOMUHaHusT GOpMyJI, CXEM, TEPMUHOB MX HYKHO IpPONUCAThb HECKOJBKO pa3 Ha
Oymare. Ecim mnpenmonaraercs penieHue 3ajay, IOJIE3HO 3apaHee MNpopadoTarthb
aHAJIOTMYHBIE.

B koHTposibHOI paboTe TeOopeTHYeCKHe BOIPOCH! JOJHKHBI OBITH OCBELIECHBI
KpaTKo, HO JOCTaTOYHO IMOJHO. B OTBeTe JOKHO COAEpkKAThCs OIpEAeIICHUE
SIBJICHUS, TIPOLIECcca, CTPYKTYpPBI, epeurcIeHue Haubosee XapakTepHbIX NMPU3HAKOB
WJIM CBOMCTB SIBJIEHUS, IIpoLiecca, CTPYKTYphL. [IpuBeTcTByeTCa cxeMarTusalus OTBEeTa

B BU/IC PUCYHKA C YKa3aHUEM JETaJIe U CBSI3EH.

MeTtoanueckue yKazaHus 10 padoTe ¢ JUTepPaTypou
Hano coctaBuTh nepBOHAYaNIbHBIA CIUCOK HCTOYHUKOB. OCHOBOM MOTYT CTaTh
CIUCOK JIUTEpaTypbl, PEKOMEHJOBaHHbI B paboueid mnporpamme Kypca. s
yno0cTBa pabOThl MOMKHO COCTaBUTh COOCTBEHHYIO KapTOTEKY OTOOpaHHBIX
WUCTOYHUKOB ((paMuIMsi aBTOPOB, 3arjiaBue, XapaKTePUCTUKHU W3JaHUSI) B BHJC
pabouero ¢aiina B koMmnbioTepe. Takas KapTOoTeKa UMEET MPEUMYIIECTBO, T.K. OHa
MO3BOJIAET A00aBIATh UCTOUYHUKH, 3aMEHSTHh 10 HEOOXOAMMOCTH OJHU Ha JIpyTHe,

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

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

PCKOMCHAYCTCA JOCJIOBHO IICPCIIMCBIBATD TCKCT.
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Ipunoxenue 2

MUWHHCTEPCTBO OFPA3OBAHUS 1 HAYKU POCCUICKON ®EJIEPAITAN
denepanbHOE TOCYIaPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPESIKICHHIE
BBICIIIETO 00Pa30BAHMS

«/{aabHEeBOCTOUYHBIN (eepabHbI YHUBEPCUTET»
(ABDY)

IIKOJIA ECTECTBEHHBIX HAYK

®OH/I OHEHOYHbLIX CPEJACTB

no JuCHMILIMHE «]_II/ITO.]IOI‘I/IH»

Hanpasnenue noarotrosku —06.03.01 «buomorus»
[Tpodunb «MuUKpOOHOIOTHS
dopma MoArOTOBKU OYHast

BnagnBocTok

2017


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

JAJIbHEBOCTOUYHBIM®EEPAJIbHBI YHUBEPCUTET

PaGouasi nporpamMma y4eOHoii qucumnianabl «LHuronorns»
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IIpo¢. Arncumos A.IL.

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

Hacnopt ®OC

Koa u popmynuposka

Jrtansl (opMHUPOBAHUA KOMIETEHIIUH

KOMIIETeHIIMH
0a30BbIe MPUHIMITEI KJIIETOYHOW W TKAHEBOH OpraHu3aliu
OIIK-5 3HaeT OMOJIOTHIECKUX 00BEKTOB, omoduznuecKme u
OMOXMMHYECKHE OCHOBBHI MEMOpaHHBIX IIPOIECCOB |
CIIOCOOHOCTh  TIPUMEHATH  3HAHHE MOJIEKYJISIPHBIX MEXaHU3MOB JKU3HEIEATENLHOCTH
NPUHIUIIOB KJIETOYHON
OpPUEHTUPOBATHCS B MHKPOCKONMHWYECKUX TNpernaparax H
OpraHM3aINN OMOTIOTMYECKIX
HIIEKTPOHOTPaMMax, pa3nu4arh OCHOBHBIC
0o0BbekTOB, Ouodu3MUecKux U .
Pa3HOBHUIHOCTH TKaHEH U KIIETOK;
OMOXMMHYECKUX OCHOB, | VMeer . .
OpPUMEHSTH 3HAaHMA O KIETOYHOW M TKaHEBOH
MeMOpaHHBIX HPOLIECCOB "
opranm3anuy, OWOPU3NYECKHX ¢  OHOXMMHYECKUX
MOJIEKYJISIPHBIX MEXaHU3MOB
OCHOBAxX >KM3HENCATEIIFHOCTH IPH H3YYEHHH YaCTHBIX
KHU3HEACATEITBHOCTH .
HayK ¥ MPOBEJICHUH HAYYHBIX HCCIICOBAHUH
Bnanmeer | HaBbIKaMu pabOTHI C ONTHYECKHMM MHUKPOCKOIIOM
3 OCHOBHBIC 3aKOHOMEPHOCTH U COBPEMEHHBIE TOCTHKECHUSI
HaeT
TCHETHKH U CEJICKIINH, TCHOMHUKH, TIPOTEOMUKHU
OIIK-7
CIOCOOHOCTh NMPUMEHATH 0a30BbIC NpUMEHSTh 0a30BbIE TIPEACTaBICHHS OO0 OCHOBHBIX
npencTaBiIeHns 00  OCHOBHBIX | YMmeeT 3aKOHOMEPHOCTSIX M COBPEMEHHBIX  JIOCTIDKCHHSIX
3aKOHOMEPHOCTSIX U COBPEMEHHBIX TCHETHKH U CEJIEKIINH, O TCHOMHKE, IPOTEOMHUKE
JOCTHKEHHSX TeHETUKHU "
CEJIeKIIH, 0 TeHOMUKE, CIIOCOOHOCTBIO TIPUMEHSTh 0a30BBIE TMPEICTaBICHUS 00
MPOTEOMHKE B OCHOBHBIX 3aKOHOMEPHOCTSIX " COBPEMEHHBIX
Jageer
JNOCTIDKEHHUSX TEHETUKH W CeNeKIUH, O TEeHOMHKE,
HPOTEOMHKE
3aKOHOMEPHOCTH BOCIIPOM3BEICHUS M MHAWBUIYaTEHOTO
OIIK-9 3HaeT pasBUTHsI OMOJIOTHUECKUX OOBEKTOB, METOBI MOTYYCHUS
i 1 paboTHI ¢ SMOPHUOHATEHBIMU OOBEKTAMU
CIIOCOOHOCTH WCTIOJIb30BaTh
6230BBIC HpeJICTABIICHHS o UCIIOJIb30BaTh 0azoBble IPE/ICTaBICHHS 0
3AKOHOMEPHOCTAX Vaeer 3aKOHOMEPHOCTSIX BOCIIPOM3BEACHUS U HHANBHUIYaIEHOTO
BOCTIPOW3BEICHHS " pasBUTHsI OMOJIOTHUECKUX OOBEKTOB, METOMBI MOTYYCHUS
HHJTHBHIYATHHOTO pasBHTHS 1 paboThI ¢ IMOPHOHATEHBIMHA 00 BEKTAMHU
OHOIOTHYECKUX 00BEKTOB,
CHOCOOHOCTBIO MCIOJIBb30BaTh 0A30BBIE MPEACTABICHUS O
METOABI MOJIY4YeHUs U PadOTHl ¢
3aKOHOMEPHOCTSIX BOCIIPOM3BENICHHS U HHMBHYaTbHOTO
SMOPHOHATEHBIMU O0HEKTAMHU Bnaneer
pasBUTHsL OMOOTHUECKUX OOBEKTOB, METOMBI MOTYYECHUS
1 paboThI ¢ SMOPUOHAIBHBIMU OOBEKTaAMU
K-1 3HaeT COBPEMEHHYIO0 amnmaparypy © 00opyJaoBaHWE  JUIs

BBITIOJTHCHUA HAYYHO-UCCIICAOBATCIIbCKUX TIIOJIEBBIX U
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CHOCOOHOCTh  3KCIUIyaTHPOBaTh
anmapatypy H

o0opymoBaHWe sl BBIIOJHEHUS

COBPEMEHHYIO

HAYYHO-UCCIIEIOBATEIBCKHX
TOJIEBBIX u 1ab0PaTOPHBIX
OMOJTIOTHYECKHUX paboT

JabOpaTOPHBIX OMOJIOTHYECKHUX PAbOT

YmMmeer

IKCILTYaTHPOBAThH
obopyoBaHue

HCCIIEI0BATEILCKHX
OHMOJIOTHYECKUX PabOT

COBPEMEHHYIO  ammaparypy H
v} BBITIOJTHCHHS Hay4YHO-

MONIEBBIX M JabOpaTOpPHBIX

Bnaneer

CIOCOOHOCTBIO 9KCILTyaTHPOBaTh COBPEMEHHYIO
anmaparypy ¥ oOOpyAOBaHHE IUIsl BHIIIOJHEHUS! HAY4YHO-
HCCIIEI0BATENbCKUX

OuoIoruUecKux paboT

MONIEBBIX M JabOpaTOpPHBIX

Ne | Kontponupyembie MOTyIH O1eHOYHbBIC CPE/ICTBA -
1/ /pa3neibl / TeMbI Komp u 3Tams: HAUMEHOBAHHE
1| JUCITUTUTUHBI dhopMHUpOBaHHS TEKYIIUH | IPOMEKYTOUHAsI
KOMITCTCHIIHH KOHTPOJIb aTTeCTaIUs
1 | Tema 1. Beacnue. OIIK-5 | 3nanue I1P-6 YO-1
[Ipenmer u meToABI OIIK-7 | Ymenue
LIUTOJIOTUM Brnanenue
OIIK-9 | 3nanue I1P-6 YO-1
IK-1 Ymenue
Brnanenue
2 | Tema 2. Knetka - OIIK-5 | 3nanue I1P-6 YO-1
AJIEMEHTapHAs )KUBast OIIK-7 | Ymenue
cucrema Bnanenue
OIIK-9 | 3nanue I1P-6 YO-1
IK-1 Ymenue
Brnanenue
3 | Tema 3. I'eHeTHueckuit OIIK-5 | 3nanue YO-2 YO-1
anmapar KJIeTKH 1 OIIK-7 | Ymenue I1pP-1
OpraHu3aIus Bnanenue I1P-6
TPaHCKPUIILIUU OIIK-9 | 3nanue I1P-6 YO-1
(uaTepdazHoe Aapo) IK-1 Ymenue
Brnanenue
4 | Tema 4. Opranuzanus OIIK-5 | 3nanue YO-2 YO-1
TJIACTUYECKOTO OIIK-7 | YMmenne I1P-1
MeTadom3Ma B Bianenne T1P-6
nurorutazme (Bakyossipaast | OI1K-9 | 3uanue YO-2 YO-1
cHcTeMa KJIeTKH) IMK-1 Ymenue I1P-6
Brnanenue
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5 | Tema 5. Opranu3zanus OIIK-5 | 3nanue YO-2 YO-1
SHEPTreTHUYECKOTO OIIK-7 | Ymenue I1P-1
MeTradom3Ma Bianenune T1P-6
(MUTOXOHAPUHU U OIIK-9 | 3nanue YO-2 YO-1
TIJIACTHIBI) IK-1 YMeHue I1P-6
Brnanenue
6 | Tema 6. OmopHo- OIIK-5 | 3nanue YO-2 YO-1
JIIBUTATEbHAsA CUCTEMA OIIK-7 | Ymenue I1P-1
(IMTOCKENET) Bianenue T1P-6
OIIK-9 | 3nanue YO-2 YVO-1
IK-1 Ymenue I1P-6
Brnanenue
7 | Tema 7. IToBepxuoctHbii | OIIK-5 | 3Hanwue YO-2 YO-1
anmnapar KJIeTKU OIIK-7 | Ymenue I1P-1
(TutazmaTudeckas Biagenue T1P-6
MeMOpaHna, rasmaiemma) | OITK-9 | 3uanue YO-2 YO-1
IK-1 Ymenue I1P-6
Brnanenue
8 | Tema 8. Penponykuus OIIK-5 | 3nanue YO-2 YO-1
KJIETOK OIIK-7 | YMenue I1P-1
Biagenue T1P-6
OIIK-9 | 3nanue YO-2 YO-1
IK-1 YmMmenue I1P-6
Brnanenue
9 | Tema 9. Tuddepenmumanms | OIIK-5 | 3nanwue YO-2 YO-1
KJIETOK OIIK-7 | YMenue I1P-1
Brnanenue
OIIK-9 | 3nanue YO-2 YO-1
IK-1 Ymenue
Brnanenue
10 | Tema 10. PeakTUBHOCTB, OIIK-5 | 3uanue YO-2 YO-1
IIaTOJIOTUS U CMEPTh OIIK-7 | Ymenue [1P-1
KJIETOK Bnanenue
OIIK-9 | 3nanue YO-2 YO-1
IK-1 Ymenue
Bmanenne
11 | Tema 11. Knerounas OIIK-5 | 3nanue YO-2 YO-1
TEOpHS OIIK-7 | Ymenue
Brnanenue
OIIK-9 | 3nanue YO-2 YO-1
IK-1 Ymenue
Brnanenue
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HIkana oueHuBaHUs YPOBHS C(POPMUPOBAHHOCTH KOMIIETEHIIMM

Koa n popmysmmpoBka | Iransl GopMHPOBAHUS KOMIIETCHIIUH KpHUTEpUH MOKa3aTeJIn
KOMIIETCHIIUH
CHOCOOHOCTD
0a30Bble MPUHIMIBI | 3HAHHE 0a30BBIX | HCIONB30BAThH
KJIETOYHOU U | IPUHLUIIOB 3HAHHE 0a30BBIX
TKaHEBOW KJIETOYHOU U | IPUHIUIIOB
OpraHu3aInu TKaHEBOW KJIETOYHOU "
OMOJIOTUYECKUX OpraHu3aluu TKaHEeBOU
00BEKTOB, OHMOJIOTHYECKUX OpraHU3aInn
3HacT . onodusnueckre U | 0OBEKTOB, OMOJIOTHYECKUX
(ToporoBbIit
OMOXIMHYECKHE onodm3uueckux ¥ | 0OBEKTOB,
YPOBEHB)
OCHOBBI OMOXIMHYECKUX Onom3nYecKux |
MeMOpaHHBIX OCHOB MEMOpaHHBIX | OMOXUMHUECKUX
OIIK-5 MIPOLIECCOB U | IPOLIECCOB U | OCHOB MeMOpaHHBIX
MOJIEKYJISIPHBIX MOJICKYJISAPHBIX MPOIIECCOB "
CIOCOOHOCTH
MEXaHU3MOB MEXaHH3MOB MOJIEKYJISIPHBIX
NPUMEHATh  3HaHUE
KHU3HENICATEINBHOCTH | KU3HEACATEIBHOCTH | MEXaHH3MOB
NPUHIUIIOB
5 KHU3HEESITETbHOCTH
KJIETOYHOU
OpPHEHTUPOBAThCA B
OpraHu3alyu yMEHHE CHOCOOHOCTD
MHUKPOCKOITUYECKHX
OMOJIOTMYECKUX OPHEHTHPOBAThCA B | OPHEHTHPOBATHCS B
mpernaparax u
00BEKTOB, MHUKPOCKOITHYECKMX | MUKPOCKOITUYECKUX
ANIEKTPOHOTPAMMaX,
OMOPU3NUECKIX U npenaparax W | mpemnaparax u
pa3nu4yath OCHOBHEIC
OMOXMMHYECKHX ANIEKTPOHOTPaMMax, | AJIEKTPOHOTpaMMax,
Pa3HOBHIHOCTH
OCHOB, MEMOpaHHBIX . pa3nuyath OCHOBHBIC | pa3inyaTbh OCHOBHEIC
TKaHEeH U KIIETOK;
HPOLIECCOB " Pa3HOBHIHOCTH Pa3HOBHUIHOCTH
NPUMEHSTh 3HAHHS
MOJIEKYJISIPHBIX . KJIETOK; TIPUMEHSTH | KIETOK; MPUMEHSATh
0  KICTOYHOH W . .
MEXaHU3MOB yMeeT . 3HaHUS O KJIETOYHOH | 3HAHUS O KIETOYHOU
. | TkaHeBoM
KU3HENEATENBHOCTH | (TIPOABHHYTHIM OpraHu3alny, OpraHM3aIyy,
OpraHu3allNy,
) Oonodusuueckux  u | OMopuU3NUECKHX U
onodmsmueckux U
OMOXMMHYECKUX OMOXMMHUYECKUX
OMOXUMHUYECKUX
OCHOBax OCHOBax
OCHOBax
KHU3HEJESATEIBHOCTH | KU3HENESTEIbHOCTH
KHU3HEESITEITEHOCTH
npu H3yYEHHUH | TIpU H3yYEHUH
npu U3yUYCHHUN
YacTHBIX ~HAyK W | YaCTHBIX HAayK U
YaCTHBIX HayK H
MIPOBEICHUH MPOBEICHUH
MIPOBE/ICHUH
Hay4HBIX HayYHBIX
Hay4YHBIX . .
. HCCIIeIOBaHUN WCCIIeI0BAaHNH
HCCIIeI0BaHUIN
BIIaJICET HaBbIKaMHU PabOTHI C | BJIAJICHHE HaBBIKAMHU | CLIOCOOHOCTH
(BBICOKMIN) OTNITHYECKUM paboThI C | HCIIOJIB30BATh
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MHKPOCKOTIOM ONTHYECKUM HaBBIKK PabOTBI  C
MHKPOCKOTIOM ONTHYECKUM
MHUKPOCKOITOM
CIIOCOOHOCTH
OCHOBHEIE 3HaHWE  OCHOBHBIX | MCITOJIE30BaTh
3aKOHOMEPHOCTH U | 3aKOHOMEPHOCTEH W | 3HAHHE  OCHOBHBIX

COBpPEMEHHBIC COBPEMEHHBIX 3aKOHOMEpPHOCTEH U
3HAET JOCTHKCHHS JOCTIKEHHUH COBPEMEHHBIX
(moporossIit TCHETUKH U | TCHETUKHU U | TOCTYKEHUH
YPOBEHb) CEJICKIIUH, CEJICKIINH, TCHETUKH u
T€HOMUKH, T€HOMUKH, CeJIeKIIHH,
MIPOTEOMHKH MIPOTEOMHKH TCHOMUKH,
MTPOTEOMHUKH
YMEHUE TIPUMEHSATH | CIOCOOHOCTD
MIPUMEHATh 0a30BBIE
OIIK-7 0a3oBbIe MPUMEHATh 0a30BbIe
npeacTaBieHus 00
CIOCOOHOCTH npeAcTaBieHusl 00 | mpeAcTaBieHus 00
OCHOBHBIX
MPUMEHATh 0a30BbIC OCHOBHBIX OCHOBHBIX
3aKOHOMEPHOCTSAX U
MpENICTaBICHUusT 00 P 3aKOHOMEPHOCTAX U | 3aKOHOMEPHOCTSIX U
yMeeT COBPEMEHHBIX
OCHOBHBIX . COBPEMEHHBIX COBPEMEHHBIX
(IpOBUHYTBIN | OCTIKEHUSIX
3aKOHOMEPHOCTAX U ) JIOCTHIKECHUSX JTIOCTIKECHHSIX
TCHETUKH
COBPEMEHHBIX TeHETHKH U | TeHETUKHU "
CEJICKIINU 0
JOCTIKEHUSIX ’ CEIIEKIHH, 0 | cemexuuu, 0
TCHOMUKE
TE€HETHKH ’ TeHOMUKE, TeHOMHUKE,
MIPOTEOMHUKE
CCJICKIIMH, 0 MIPOTCOMHUKE MPOTESOMHUKE
T€HOMUKE,
MpOTEOMHUKeE paCHHe CIOCOOHOCTH
CIIOCOOHOCTBIO HCIIOJIb30BaTh
CITOCOOHOCTBIO
MIPUMEHATh 0a30BbIE HAaBBIKH TTPUMEHEHUS
NPUMEHATh 0a30BbIC
MpeCTaBlIeHuss 00 0a30BBIX
MpencTaBiIeHus 00 .
OCHOBHBIX MpeJICTaBICHuH 00
OCHOBHBIX
3aKOHOMEPHOCTAX U OCHOBHBIX
3aKOHOMEPHOCTSAX U
BJIaZICCT COBPEMEHHBIX 3aKOHOMEPHOCTSIX H
. COBPEMEHHBIX
(BHCOKI/II/I) JOCTHXKEHUSIX COBPEMEHHBIX
JIOCTHKCHUSX
TeHETHKH u JTIOCTHKEHHSIX
TE€HETHKH "
CEJICKIINH, 0 TCHETUKH
CEJICKIINHY, 0
TeHOMUKE, CeJIeKIIHH, 0
TCHOMHUKE,
MIPOTEOMHUKE TCHOMHUKE,
MIPOTEOMHKE
MIPOTEOMHUKE
OIIK-9 3aKOHOMEPHOCTHU 3HaHUE CIIOCOOHOCTH
BOCHPOM3BEACHUS U | 3aKOHOMEPHOCTEH WCIOJIL30BATh
CIIOCOOHOCTB 3HAET HHIUBUAYAIBHOTO BOCHPOHU3BEICHNUS U | 3HAaHUE
MCIOIB30BaTh (TTOporoBBIi pasBuTHUs WHMBUYalIbHOTO 3aKOHOMEPHOCTEM
0azoBpIe YpOBEHB) OMOJIOTMYECKUX pa3BHTHS BOCIIPOM3BE/ICHUS U
NpENCTAaBICHUA Y 00BEKTOB, METOJbI | OMOJOIrHYECKUX HWHJIUBUYyJIBHOTO
3aKOHOMEPHOCTAX MoJTy4eHus! U paboThl | OOBEKTOB, METO/AOB | Pa3BUTHA
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BOCIIPOU3BEICHUS U C SMOPHOHAIBHBIMHU | MOJYYCHHUS U pAOOTHI | OHOTOTUICCKUX
HHINBUIYATHLHOTO o0BeKTaMU C SMOpPHOHAIBHBIMH | OOBEKTOB, METOIOB
pasBUTH o0BeKTaMHI MOJTy4eHUs] U PaOOTEHI
OHOJIOrHYECKUX ¢ 3MOpPHOHANBHBIMU
00BEKTOB,  METOJbI 00BbEeKTaMu
MOTydeHUs U PabOTHI
¢ >MOPHOHATBHBIMHU CHONE30BATE YMCHHE CIOCOOHOCTH
06BEKTAMHI Sas0BLIe HCIIONB30BaTh HCITOJIB30BaTh
6a3oBbIC 0a3oBbIC
[pPeICTaBICHUS 0
MPEACTaBICHHUS 0 | mpeacTaBICHUS 0
3aKOHOMEPHOCTSIX
3aKOHOMEPHOCTSX 3aKOHOMEPHOCTAX
BOCIIPOM3BEACHUS U
BOCIIPOM3BEACHNS U | BOCTIPOU3BEICHUSA U
yMEET WH/IUBUTYaIIbHOTO
. WHIUBUTYaIIbHOTO WHIUBUIYaTHEHOTO
(IpPOABMHYTBIA | pa3BuTHs
pa3BUTHSA pasBUTHS
) OMOJIOTHYECKUX
OHOJIOTHYECKUX OHOJIOTHYECKHUX
O0OBEKTOB,  METOMIBLI
00BEKTOB, METOALI | OOBEKTOB, METOMbI
MOJTYYEHUS U PabOTHI
NOJTy4eHUs ¥ paboThl | MOTyYeHUs U pabOTHI
¢ AMOpPHOHAIHHBIMHU
¢ AMOPHOHANBHBEIMH | ¢ AMOPHOHATHHBIMHU
00BbeKTaMHu
00bEKTaMHU 00beKTaMU
BIIaJICHUC CIIOCOOHOCTH
CIIOCOOHOCTBIO
CIIOCOOHOCTBIO HCIOJB30BaTh
HCIIONB30BaTh
UCITOJIB30BaTh HABBIKA TTPUMEHEHHUS
6a3oBbIC
0azoBbIe 0a30BBIX
MPEICTaBICHUS 0 N
MIPEICTaBJICHUS 0 | MpeICTaBICHUH 0
3aKOHOMEPHOCTSIX
3aKOHOMEPHOCTSIX 3aKOHOMEPHOCTSIX
BOCITPOM3BE/ICHUS U
BOCIIPOU3BEICHUST U | BOCTIPOU3BEICHUS U
BJIAJICET WHIUBUYaTIbHOTO
. HUHIABUIYATHEHOTO HHIWBUAYATHEHOTO
(BBICOKHIN) pazBuTHS
pa3BUTHA pasBUTHS
OMOJIOTHYECKHUX
OHOJIOTHYECKUX OMOJIOTHYECKUX
00BEKTOB,  METOJIBI
00BEKTOB, METOILI | OOLEKTOB, METOJIOB
MIOJTy4eHUs] U paboTHI
MOJTYYCHHUS U paOOTHI | MONYYCHUS U PAOOTHI
C 3MOpPUOHANBEHBIMU
C SMOpPHOHAIBHEIMH | C 3MOPHOHAIBHBIMA
00BbEKTaAMU
00BbEKTaAMHU o0beKTaMU
IIK-1 CITOCOOHOCTH
3HAHHE
COBPEMEHHYIO . HCITOJIB30BaTh
COBPEMEHHOM .
CrI0COGHOCTE anmaparypy u P 3HaHHE COBPEMEHHOMN
armaparypsl u
OKCILTyaTHpoBaTh o0opymoBaHue ISl 5 patyp anmaparypsl u
o0OpyIOBaHUS IS
COBPCMEHHYIO BBITTOJIHEHHS Py 000pynOBaHUsS IS
BBITTOJIHEHHS
armaparypy 11 3gaer HAYYHO- BBITIOJIHEHHUS
o Hay4HO-
obopynoBanne I | (110poroBbIit HCCIIeI0BATEIBCKUX Y Hay4HO-
HCCIIEA0BATENECKUX
BBIHOTHCHIA YPOBEHb) MOJIEBBIX U HUCCIEI0BATENBCKUX
- ITOJIEBBIX u
HayqHO 1ab0paTOPHBIX 5 TTOJIEBBIX u
1a60paTOPHBIX
HCCIICAOBATCIBCKUX OMOJIOTHYECKUX 5 paTop 1a00paTOPHBIX
HOJIOTHYECKHX
TTONICBBIX " pabot OHMOJIOrMYECKUX
71a00PaTOPHBIX pabot pabor

OMOJIOTHYECKUX
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paboT

YMCHHE CIIOCOOHOCTH
9KCIUTyaTHPOBATh
9KCILTyaTHPOBATh AKCIUTYaTHPOBATh
COBPEMEHHYIO
COBPEMEHHYIO COBPEMEHHYIO
anmaparypy u
anmaparypy U | anmapatypy "
o0opymoBaHue st
obopymoBanue Ui | 00OpyAOBaHUE IS
BBIMOJTHEHHS
yMEET BBIMTOJTHCHHS BBITTOJTHCHHUS
. | Hay4HO-
(IpOIBMHYTHIH Hay4HO- HAy4HO-
HCCIIEI0BATEIbCKUX
) HCCIIEIOBATEIbCKUX | MCCIIEOBATEIBCKIX
MOJICBBIX u
MOJICBBIX U | MOJIEBBIX "
J1a00paTOPHBIX
71a00paTOPHBIX J1abopaTOPHBIX
OMOJIOTHYECKUX
OHMOJIOTHYECKUX OMOIOTMYECKUX
pabot
pabort pabort
CIOCOOHOCTH
BIIAJICHHE
CIOCOOHOCTBIO HCIIOJIb30BaTh
CIOCOOHOCTBIO
9KCIUTyaTHPOBATh HaBBIKH
9KCILTyaTHPOBATh
COBpPEMEHHYIO SKCIUTyaTaluu
COBPEMEHHYIO .
anmaparypy u COBpPEMCHHOM
anmaparypy u
obopynoBaHue st anmaparypsl u
o0opymoBaHue IS
BBITTOJITHEHUS o0opymoBaHust  JIst
BJIAJEET BBIMOJTHCHHS
N HAYYHO- BBIMTOJTHCHHUS
(BBICOKHIN) HAay4HO-
HCCIIEI0BATEIbCKUX HAYJIHO-
HCCIIEI0BATEIbCKHX
MOJIEBBIX u HCCIIEIOBATEIBCKUX
ITOJIEBBIX u
nabopaTOPHBIX MOJICBBIX 17§
n1a00paTOPHBIX
OHMOJIOTUYECKUX nabopaToOpHBIX
OHMOJIOTHYECKUX
pabot OHMOIOTHUYECKUX
pabdort
pabot

MeToauveckue peKOMEHAALMH, ONpee/AIne NPoueaypPbl OLleHUBAHUS

pe3yabTaToB OCBOCHHUA TUCHUIIJIMHBI

TeKymaﬂ n IIPOMCIKYTOYHAA aTTCCTallkA CTYACHTOB II0 AUCHHUIIIMHC

((LII/ITOJIOFI/IH» IMPOBOJAUTCA B COOTBETCTBHU C JIOKAJIbHBIMH HOPMATHBHBLIMU aKTaMH

JIB®Y u sBnsercs o0s3aTeIbHOM.

[To u3zyyaemMoN IOUCHMIUIMHE Uil TEKYLIEro KOHTPOJA M IMPOMEXKYTOUHOU

(cemecTpoBOI) aTTECTAlUK UCTIOJIB3YIOTCS CJICIYIOIINE

OLEHOYHBIE CPEJCTBA:

YO-1 —uHauBHayaIbsHOE coOeceI0BaHKEe, B OCHOBHOM Ha DK3aMEHE;

YO-2 — KO/UIOKBUYM — yueOHOE 3aHsATHE B BUE KOJUIEKTUBHOTO cOOECEeI0BaHus;
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[1P-1 — mucbMeHHBIN (MM KOMIIBIOTEPHBIN) TECT;

[1P-6 — maGopaTopnas pabora.

YcTHbI onmpoc - Haubosiee paclpoCTpPaHEHHBIH METOJ KOHTPOJS 3HAHUI
cTtyneHToB. I[lpu ycTHOM ompoce YCTaHaBIMBAECTCS HEMOCPEICTBEHHBIN KOHTAaKT
MEXKJy NpPENoJaBaTeleM M CTyJIEHTaAMH, B IPOLIECCE KOTOPOro IPENoJaBaTENb
MOJIY4YaeT IMIMPOKUE BO3MOMXHOCTU IJI OLIEHKH KOJMYECTBA M KayecTBa YCBOCHUS
CTyAeHTamMHu ydeOHoro marepuana. OH siBIseTcss Hanboyiee pacmpoCTpaHEHHOW U
aJIekBaTHOM (POPMOM KOHTPOJISI 3HAHUM ydaluxcsi, BKIIOYAaeT B ceOsi cobeceioBaHme
(rmaBHBIM OOpa30M Ha PK3aMEHE U 3a4€Te), KOJUIOKBUYM, JTIOKJIA/I.

Kpurepun o1leHKH VCTHOTO OTBETA:

«5 6anoB» BBICTABJISAETCS CTYISHTY, €CIIM OH Ha 0O0CYKJaeMble BOIIPOCHI J1aeT
MPaBUWJIbHBIE OTBETHI, KOTOPHIC OTJIMYAETCS TITYOMHOW U MOJTHOTOM PACKPHITUS TEMBI,
yMeeT JieJIaTh BBIBOJIbI U 00O0OIICHHMS, 1aBaTh aprYMEHTUPOBAHHBIE OTBETHI, KOTOPBIC
JIOTHYHEI U TI0CJIEJ0BATCIIbHBI.

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

«3 Oaya» BBICTABISACTCS CTYIACHTY, €CIIM OH Ha 0OCY’KJ1aeMbI€ BOIPOCHI J1acT
OTBETHI, KOTOPbIE HEJIOCTATOYHO IMOJHO €ro PacKphIBAIOT, OTCYTCTBYET JIOTHYECKOE
MTOCTPOCHHUE OTBETA, JIOMMYCKAET HECKOJIBKO OINOOK.

«2 Oaisia» BBICTABISACTCS CTYIEHTY, €CJIM OH Ha 0OCYKJIaeMbI€ BOMPOCHI J1aeT
OTBETHI, KOTOPHIE€ MOKA3bIBAIOT, YTO HE BJIaJICET MaTEPUAJIOM TEMbI, HE MOXET J1aTh
JaBaThb apryMEHTHUPOBAaHHBIE OTBETHI, JOMYCKAIOTCS CEPhE3HbIC OIMUOKH B

COACPIKaHUU OTBECTA.
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Ko/uiokBUyM MOXeT CiykuTh (GOpMOH HE TOJBKO IPOBEPKH, HO U
MOBBIIICHUS 3HaHUHM CTyAeHTOB. Ha KOTOKBMYMax MOTYT OOCYXIaThCs BCE WIIH
OTJIEJIbHBIE TEMBI, BOIPOCHI H3y4aeMOro Kypca.

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

IIPU YCTHOM OTBETE.

Tect sABnseTCS THUCHMEHHONW WM KOMIIBIOTEpHOH (OpPMOM  KOHTPOJIS,
HANpaBJICHHOM Ha NPOBEPKY BIAACHUS TEPMUHOJOTMYECKUM aNnaparoM U
KOHKPETHBIMHU (TOYHBIMHU) 3HAHUSMU B 00sIacTH (YHIAAMEHTAIBHBIX U MPUKIIATHBIX
JTHACIUTLIVH.

Kpurepuu o1leHKHN TeCTA:

5 OGanoB 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 BBICTABIISIETCA 3a MPABHIBHBIN OTBET HAa 79-65 % OT Bcex BOIPOCOB.
2 Oasnuta BBICTaBIII€TCA 3a MPaBWIbHBINA OTBET Ha 64-50 % OT Bcex BOIPOCOB.
1 Ganna BBICTABIISETCS 3a MPaBUIIBHBIM OTBET MeHee 4eMm Ha 50 % OT Bcex

BOIIPOCOB.

TectupoBanue mpoOBOAUTCS B YacChl, OTBEJICHHbIE Ha Ja0OPATOPHbIE 3aHATHSL.
N3 ouneHok TecTOBBIX padOT, a TaKkKe C YYEeTOM AaKTUBHOCTU CTYyJEHTAa Ha
KOJUIOKBUYMaX HAIlOJOBUHY CKJIaJbIBAECTCS PEMTHHIOBAs OLEHKA IIPOMEKYTOYHOM

(cemecTpoBOI) aTTECTAlUU 11O JJAHHOW JUCIUTUIAHE.
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OueHoYyHbIE CPeACTBA Il POMEKYTOUHON aTTecTalNu

B kadecTBe 3aKIIOUMUTENIBHOTO JTana MPOMEXKYTOUHOU (CEMECTPOBOM)

arTecTaluu MpeayCMOTpCH IK3aMEH.

MeToanueckue yKa3aHus 10 caave 3K3aMeHa

Ha sk3aMeHe B kadyecTBE OILIEHOYHOTO CPEJICTBa MPUMEHSIETCS co0eceJ0BaHue
10 BOIIPOCAM OMJIETOB, COCTABIICHHBIX BEIYIIHMM IPENOJaBaTeNIEM U IMOJIUCAHHBIX
3aBelylolMUM Kadeapoi. DKk3aMeHbl IPUHUMAIOTCS BEAYIIMM MPENOoJaBaTeIeM WIN
€r0 aCCUCTEHTOM.

Bo Bpemsi mpoBefeHHs 3K3aMEHa CTYJIEHTbl MOTYT IOJb30BaThbci paboyeit
nporpaMMoil yueOHON AUCUMILIMHBL. B cilydae HCIONIb30BaHUS CTYACHTOM CPENICTB
JUISl CIIMCBIBAHHMS, DK3aMEHATOp HMMEET NMPAaBO YAAIWTH CTYJIEHTA C JK3aMEHa, a B
HK3aMEHALMOHHYIO BEIOMOCTb II0CTABUTH HEYAOBJIECTBOPUTEIBHYIO OLIEHKY.

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

Jljig ciaun yCTHOTO 9K3aMeHa B ayJUTOPHUIO OJTHOBPEMEHHO Mpurianiaercs 5-6
CTYACHTOB. BBIXOOUTH U3 ayAUTOPUM BO BpeMs MOATOTOBKM K OTBETaM 0e3
pa3pelIeHnsl HDK3aMEHATOpa CTYIAEHTaM 3alperaercs. Bpems, npenocraBisieMoe
CTYJEHTY Ha IIOArOTOBKY K OTBETY Ha YCTHOM 3K3aMeHe — 30 MUHYT.

[Ipu npoBeAeHNH PK3aMeHa K3aMEHAIIMOHHbINA OUJIET BHIOMPAET CaM CTYIEHT.
[Ipn cmade ycTHOro 3K3amMeHa 53K3aMEHAaTOp MOJXKET 3aJaBaTh JIOMOJHUTEIbHBIE
BONpochl. Ecnu cTyaeHT 3aTpydHseTcs OTBETHTh Ha OJUH BOIPOC BHIOPAHHOTO
Oowiera, TO €My MOXHO TNPEIJIOXKUTh B3SITh APYrod OWIIET, MpPU STOM OIICHKA

CHHIKAETCS Ha OaJll.
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[Ipu npomexyTOYHOW aTTeCTallMM YCTAaHOBJEHBbI OILIEHKU: Ha JK3aMeHax
«OTJIMYHO», «XOPOILIO», «YyIOBJIECTBOPUTEIHLHO» M «HEYIOBIECTBOPUTEILHO», Ha
3a4€Tax — «3aYTEHO» U «HE 3aYTEHOY.

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

OueHKH, BBICTABICHHBIE K3AMEHATOPOM [0 UTOTaM 3K3aMEHOB, HE MOJIEKAT
nepecMoTpy. CTyAEHT, HE COTJIACHBIA C BBICTABICHHOM OLICHKOW, HMMEET MPaBO
nojaTh 3asBieHUMe Ha wuMsa aupekropa Illkonsl. B ciyyae 000CHOBaHHOCTU
MOAAHHOTO 3asiBIICHUs] AUpEKTOp IIIKOJIBI CO3/1aeT KOMHUCCHIO B COCTAaBE TpPEX
npenojaBatesield Mo COOTBETCTBYIONICH Kadeape. OreHka, MOJydeHHas: CTYJACHTOM
BO BpeMsl Iiepecaaur 3K3aMeHa KOMUCCHUH, SIBJISIETCS OKOHYATEIbLHOM.

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

OrneHka «5» CTaBUTCS TOT/a, KOT/ia CTYyI€HT CBOOOHO BIAJCET MATEPUAIOM U
HE JIOMYyCKaeT OMMOOK MPU OTBETE€ Ha BOMPOCHI AK3aMEHAIMOHHOTO OWJIeTa, KpOoMe
TOTO JIETKO OPUEHTUPYETCS B MaTEpUAJE U3Yy4aeMOW TUCIUIUINHBL, YTO OTMEYAETCS B
OTBETax Ha JOMOJHUTEIbHBIEC BOIIPOCHI.

Ouenka «4» cTaBUTCS TOrJa, KOTJa CTYAEHT 3HAET BECh M3YUEHHBI MaTepHall;
HO JIOMYCKAE€T HEKOTOPhIE HETOYHOCTH B OTBETAX Ha BOMPOCHI IK3aMEHAIMOHHOTO
OwsieTa U Ha JIOMOJIHUTEIBHBIE BOIPOCHI, KOTOPBIE 3a/a€T IMpErnojiaBaTelib, HO MPHU
ATOM MOYKET UCTIPABUTH OIIMOKY MIPH 3aJaBaHUU €My HABOJSAIINX BOTIPOCOB.

Ouenka «3» CTaBUTCS TOT/A, KOTJa CTYACHT UCIHBITHIBACT 3aTPYAHEHUS MpU
OTBETE HA BONPOCHl JK3AMEHAIIMOHHOTO  Ouijiera, IIJIOXO OTBEYaeT Ha
JIOTIOJIHUTENIHHBIE BOMPOCHI MTPENoaBaTelis.

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

npernogaBaTcIA.
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WneHtuprKaoHHBIA HOMEp: KoHTponbHbIH 5K3eMILIAp HaXoauTcst Ha Kadeape

[Ipy MCHOJBL30BAHUM PEMTHMHIOBOM CHUCTEMBbI aTTECTAIlUM IO JUCTTHUITIINHC

((L[I/ITOJ'IOFI/I}I» OKOHYATCJIbHAaA OLCHKA CKIaAbIBACTCA H3 PC3YJIbTATOB TCKYIICTO

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

9K3aMCHaA.

o ok~ w D PE

9.

Bonpocsl k 3x3ameny no aucuuiiinie «Luromorus

buonorus KJIeTKH - ee 3aJ1a4yi U MECTO CPEM IPYTUX HAYK.

MeTonbl 1 METOIOJIOTUS U3YUEHUS KIIETOK.

KieTka kak OTKpbITas MaTepuaIbHO-3HEPreTHUECKasi CUCTEMA.

Kietka kak camoBocHpou3Bosiascs HHHOPMaIIMOHHAS CUCTEMA.

KiieTka kak CeHCOpHO-pEaKTUBHAsI CUCTEMA.

Krerka kak ynopsgoyeHHas, CTpyKTypUpOBaHHasl CUCTEMA (IUCKPETHOCTh
OpraHU3aluu).

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

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

CrtpykTypa reHoma 3yKapuoT, YDOBHA KOMIAKTU3ALMKU XPOMAaTHHA.

10. Kapuotun: uncino, pazmepsl, popma, nuddhokpacka XpoOMOCOM.

11.Cunre3 u npoueccunr MPHK, crinmaiicunr.

12. S npeimiko u hopMupoBaHrEe PUOOCOM.

13. IllepoxoBaTeiii sHAOTUIa3MaTH4YeCKuil petukyaym (ILIDP), ctpykrypa wm

byHKIUHA pUOOCOM.

14. I'mankuii 3HA0MIIa3MaTuueckuil petukyiaym (I'DP), ero pasHOBUIHOCTU U

GyHKUIHU.

15. Anmapar [Nonbaxu: TeHE3uc, CTPYKTypa U (PyHKITUH.

16. JIu30cOMBI ¥ BHYTPHUKIJIETOUHOE MUILEBAPEHHUE.
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17. nTerpanus 3J€MEeHTOB BaKyOJISIPHON CUCTEMBI.

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

19. Mexanu3m cuHte3a AT® B MHUTOXOHAPUSAX W XJOpOIUIacTax (Teopus
Mut4enna).

20. [ToyaBTOHOMHOCTh MHUTOXOHJIPUN U IUIACTU]lT B DYKaApUOTHOM KJIETKE.
[Tpobiema npoucxoxacHus (OMOreHe3a) MUTOXOHAPUM U TUTACTHI.

21. DHepreTuka MpOKapHoT.

22. O6m1as XapakTepucTUKa OMOPHO-IBUTATEIbHON CUCTEMBI KIIETKH.

23. [IpomexxyTouHble (hUTaMEHTHI.

24. MukpohuiaMeHThl U aKTHH-MHO3WHOBBIC JIBUTATEIHHBIC CTPYKTYPHI.

25. MukpoTpyOOUKH U TYOYJTUH-IUHENHOBBIEC IBUTATEIBHBIE CTPYKTYPHI.

26. JIBuraTenbHbIN ammapaT OaKTepHil.

27.CoctaB u o0masi XapakTepUCTHKa MOBEPXHOCTHOTO ammapara KIETKH:
r1a3MaTuyeckasi MeMOpaHa, TIIMKOKAINKC, KOPTUKATbHBIA IIUTOCKETIET.

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

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

30. Aare3ns U MEKKJIETOYHBIE KOHTAKTEL.

31. MUTOTHYECKHI IUKIT DYKAPUOTHOMN KIIETKH.

32. 3akonomepnoctu peruukanmu JJHK.

33. Muto3: (pa3sl 1 KHHETHIECKHUE MEXaHU3MEI.

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

35. luddepeHumanus KICTOK B TUCTOTCHE3aX - OOIINE MOHATHS.

36. CTBOJIOBBIE KJIETKU U UX ITIOTECHIIUH.

37. UHIyKTOPBI U PETYIATOPHI KIIETOUHOU AU HEPEHITUPOBKHY.

38. Teopus nuddepeHnaaTbHON SKCIPECCHN TSHOB.
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39. ITaTonorus u CMCPTB KIICTOK: HCKPO3 U aIlOIITO3.

40. KneroyHasi Teopusi — HICTOPHUSI U COBPEMEHHbBIE TTOCTYJIaThI.

OueHouHbIe cpeCTBA ISl TEKYLIEH aTTecTAlNH

Tembl 1 BOIPOCHI KOJUIOKBUYMOB
KonsokBuym Ne 1. Tema: "Crpykrypa n pyHKIUM KJIETOYHOTrO siapa'’
Llenmpanvnas 0oema MoNeKyIAPHOU bUoI0SUU

1. IlpuBectn cxeMy CTpPOEHUS U OXapaKTEpU30BaTh COCTAB MOJEKYJIbI
HyKJeoTuaa. Yepes Kakue CBA3U HYKICOTHIbl COCAUHSAIOTCSA B MOJMHYKICOTHIHYIO
(S 119

2. JlaTb CpaBHUTENBHYIO XapakTepUcTHKy cTpoeHus mojekyn JHK u PHK.
Kakue cBsizu Qopmupyror nsoiinyto crnupanb JIHK? OObsicHUTh mnpuHLUI
KOMIUIEMEHTAPHOCTH B TIOCTPOCHHUM JABOMHOM CIMPAIM, Ha3BaThb KOMILUIEMEHTAPHBIE
Iapbl HYKJIEOTUIOB.

3. llatb ompeneneHue MOHATHSA "TpaHCKPUMIHS", 0OBICHUTH MOJEKYJISAPHBINA
MEXaHU3M TPAHCKPUIIIIMK: YTO SBJISETCS MATPUIICH, KaKOW HCIOIb3yeTCcsl (PepMeHT,
OTKyJla OepyTCsl MPEAIIECTBEHHUKH AJII CHHTE3a?

4. Jlate onpenenenue noHsATus "tpancmsauuda’. IIpuBectu cxemy U OOBSICHUTH
MexaHu3M paboTel pubocoM. Omnpenenuts poib kaxaon (gopmer PHK B cunTese
Oeka.

5. JlaTh KpaTKuii OTBET Ha BOMPOC: YTO BhIpaxkaeT renerunueckuit koa? [louemy
KOJ TpuruieTHbIM? Kakue MoJieKylbl BBICTYHAlOT B POJIM  JE€KOJUPYIOIIETO
MeXaHu3Ma?

6. Jlate kpaTkoe ompeneneHue u - (QopMyly IIEHTPAJIBbHONW  JOTMBI
MosekysipHoit 6uosioruu. Kakoel ¢ynkiuu JIHK B knetke? Kakue cuHTE3bl U

IMOYCEMY HA3LIBAKOTCA ManI/I‘IHBIMI/I?


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

JAJIbHEBOCTOUYHBIM®EEPAJIbHBI YHUBEPCUTET

4 PaGouasi nporpamMma y4eOHoii qucumnianabl «LHuronorns»

| Paspa6oran: WneHtuprKaoHHBIA HOMEp: KoHTponbHbIH 5K3eMILIAp HaXoauTcst Ha Kadeape
TIpod. Anucumon A.I1. PIIVA. ...... (98)-06.03.01-51.5.5.4-2017 KJIeTOYHOM Ononoruu u reHeruku [HIEH

/. Ucxons u3 (opMynbl LEHTPAJIBHOM JOrMBI MOJEKYJISIPHOM Ouojoruu,
OOBSICHUTD, YTO SIBJISICTCS] MOJIEKYJIIPHOW OCHOBOI I€HOTHIIA U (PEHOTHUIIA.

8. Jlatp ompenenenue MOHATHS 'perukanus’, OOBACHUTH MOJEKYJISAPHBINA
MEXaHMU3M U Ha3HaueHue perunkanuu JJTHK.

Cmpyxkmypa u @pyHKyuu Kiemounozo a0pa
OcHogsHble 8onpocul

9. O6memopdooruueckast XapaKTEpUCTUKA SIIEPHOTO arapara 3yKapHuOTHBIX
Y IPOKapPHUOTHBIX KIIETOK.

10. CyurHocTh KOHIEMIIUU HEMPEPBIBHOCTH XPOMOCOM B KM3HEHHOM ITHKJIE
KJICTKH.

11. Xumuueckuii cocraB xpomatuHa. Urto takoe JIHII?

12. YpoBHU CTPYKTYpHOH OpraHU3allMU XpoMaTHHA. Jy- U Te€TepOXPOMATHH.
Kakue ypoBHU opraHu3anuu XxpoMaTHHA XapaKTepHBbI JUIst UHTEp(azHoro sipa?

13. Kakue mposiBnenust tpanckpuniuun MPHK MoxHO BUAETH B CBETOBOH H
AJIEKTPOHHBI MUKPOCKON?

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

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

16. CrpoeHue »>yKapUOTHUUECKOW pUOOCOMBI: CYOBEAMHUIIBI, MapaMeTPhI
moutekys PHK, Genku.

17. Yro Takoe ammmmdukanus sapeimkooid J[HK? I'ne uzBectHa u jyis yero
OHA HyXHa?

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

19. Ctpoenue u GyHKIHH SICPHBIX TIOP.


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

JAJIbHEBOCTOUYHBIM®EEPAJIbHBI YHUBEPCUTET

PaGouasi nporpamMma y4eOHoii qucumnianabl «LHuronorns»

: Paspaborai: W nenTudrKanoHHbIi HOMep: KOHTpOIBbHBI 3K3EMILISIP HAXOAUTCS Ha Kadenpe
IIpo¢. Arncumos A.IL. PIIVA. ...... (98)-06.03.01-51.5.5.4-2017 KieTouHoi 6uonoruu u reseruxu LHIEH

ﬂOﬂO]lHumeﬂbele esonpocol

20. Yro Takoe reH? OOBICHUTH €ro MOJEKYISAPHBIA, CTPYKTYPHBIH,
(GYHKUIHMOHATIBHBIA U TEHETUYECKUN CMBICIT?

21. Tlouemy XpoMaTHH OTIUYAETCS BHICOKON Oazodumeii?

22. PackpbIThb NpEACTABICHHE O TMPEPHIBUCTON CTPYKType TeHa: HK30H-
WHTPOHHAs oOpraHu3anus TeHa, ocobeHHoctu mnponeccunra MPHK, wmexanusm
CIUUIAaMICHHT .

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

24. T'eHeTnueckas KOHCTUTYLIMS YEJIOBEKA HECPABHEHHO CJIOKHEE, YeM Yy
JATYWIKA WIH pblObl. B TO e BpeMsi y HEKOTOpbIX amM(puOuil U JAPEBHHUX pbIO
HopMasibHOe KonuuecTtBo simepHot JIHK B 10-50 pa3 Gonblie, yem y yesioBeka U
JIpyrux miexkonutaromux (2c yenoseka - 6nr IHK, narymku - 11nr, tputona - 74mr,
am¢puymsl - 108nr, canamanapsl - 340mr). [louemy?

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

26. Kakosa posib pPHK B opranuzanuu ninv GyHKIIMOHUPOBAHUU pUOOCOMBI?

27. Ilouemy renst pPHK B siApbIIKOBOM OpraHu3aTope UMEIOT MHOTOKPATHYIO
MOBTOPHOCTH?

28. Kak ¢ momotpto aBTopaanorpaduu BeISIBUTH MECTO CHHTE3a, HAIIPaBIICHUE
1 CKOPOCTb TepemelnieHus: cuHTe3npoBanHoit PHK?

29. KakuMu IUTOXUMHUYECKUMU MeToJaMu MOHO BoIsIBUTH JIHK 1 n3meputs

€€ KOJIMYECTBO B KJIICTOYHOM SI)Z[pC?

KoasoxkBuym Ne 2. Tema: "Opranuzanus njacTu4eckoro Meraooansma'’
OcHogHble 6ONPOChI
1. Kakue KIJIETKM MNOJKENYyJAOYHOM >KeJie3bl Ha3bIBAIOTCS anuHapHbIMU? YUTo

TAKO€ allMHYCHI B MOKETYA0YHOM kerne3e? CTpoeHue aluHyca.
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2. OOBsicHUTE TIOHATHE MOJSPHOCTH B OTHOIICHUM AlIMHAPHOM KJIETKU. YeMm
oOycIoBiieHa MOpQooruyeckasi NOJAIPHOCTb ITUX KIETOK?

3. O0bsicHUTE (DYHKIMIO alMHAPHOW KJICTKH IMOJDKEITYIOYHOMN Kene3bl. UTo
TaKO€ 3MMOTEH U 3UMOT'€HOBbBIC TPAHYJIbI?

4. OTKyJa nojiy4yaeT allMHapHas KJIETKa MUTAaHWE JJIsl CUHTe3a ceKpeToB? UTo
OHA MOJy4YaeT B KaueCTBE MUTAHUA?

5. Uro Takoe oapracromnazma, [IDOP? Yem oOycnoBieHo 6a3anbHOe
pacnionoxxenue [1IDP B animHapHO KieTke?

6. Crpoenne u ¢yukiuu IDP. 3auem pubocombl (GUKCHUPOBAaHBI Ha
MeMOpanax I[IDP? OOBSACHUTH CYIIHOCTh NOCTTPAHCISLUMOHHBIX MOIU(PUKAIUN
oenkos B [1IOP.

7. O0BsicHUTH MexaHu3M repeHoca BemiectB ot LIIDP k anmapaty [Nonbmxu.

8. Ctpoenne u pyukmuu ammapata ['oapmku. B dem nposBiiseTcst moIIpHOCTb
TUKTHOCOMBI? Kakue CMHTEe3bl U IEpECTPOMKY MOJIEKYJT UAYT B anmapare [ oiabmku?

9. OOBSACHUTH MEXaHU3M CEKpeIuu (COOCTBEHHO HKCTPY3WH) B allMHAPHOU
KJIIETKE TIOJ[KEITYT0YHOM JKETIE3bI.

10. 'me m xak oOpasyroTcs mnepBUuYHBIE JTM30cOMBbI? KakoBa ux (QyHKIUA
BOOOIIIE ¥ B CEKPETOPHON KIIETKE B YaCTHOCTU?

LlononnumensvHvie 6onpocwl

11. [TokazaTh MMHAMHUKY BKJIIOYEHHUS MEUEHBIX aMHUHOKHUCIOT OT 5 MHUH 10 3
yacoB IO 30HAM alMHApHOM KJieTku (Merox asTopaguorpaduum). Kakyro
uH(MOpMAITUIO JaeT aBTopaauorpad s BKIOYCHUS aMUHOKUCTIOT?

12. OOBACHUTP MOHATHE CEKPETOPHOTO ITUKJIA KIICTKH.
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KosnokBuym Ne 3. Tema: "BuoxuMuveckue 0CHOBbI M OPraHU3ALMS
JHEPreTH4eCcKoro Meradousma'
OcHosHvle 6onpocul

1. IInacTuyeckuid W DSHEPreTHUUECKHl MeTaboau3M, WX Ha3HAUYCHUE U
HAIIPaBJICHUE PEAKLIAM.

2. OOmas XapakTepucTHKa CHCTEM DHEPreTHYEeCKOT0o MeTaboju3Ma
DYKapHOTHBIX KIIETOK C aBTOTPOPHBIM U TeTepOoTpOdHBIM TUMAMH MNUTaHUA (TI0
TaOJIUIE YPHEPTETUYECKOTO OOMEHA).

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

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

5. I'muxomu3 u comnpspkeHHbIN cuHTe3 AT®. OT Yero 3aBHCHUT JajbHEHIIAs
cyap0a npoaykToB rimkoau3a? Uro takoe OpokeHne? CyLIECTBYIOT JIM B IPUPOJIE
KJIETKH, SHEPTeTUKAa KOTOPhIX OCHOBaHA TOJBKO Ha TJIMKOJIU3e (OpoxKeHUn)?

6. Jprxanue: mukin KpeOGca m apixarenbHas Ienb. MeXaHU3MbI COMPSHKCHUS
nepeHoca Bojiopojia u cuare3a AT® B mutoxoHipusx (mo Mutyeny).

7. Uto BBIpaXalOT TEPMUHBL: (HOTOPOCHOPUIUPOBAHNE U OKHUCIUTEIHLHOE
bochopunupoanue? (Ilouemy "dochopunuporanue", mouemy "doro-", moyemy
"okucnurenbHoe"?). UTto o0miero U pa3iMyHOro B 3THUX JBYX mpoueccax? ['ne oHu
MPOUCXOAT?

8. CpaBHUTH yIABTPACTPYKTYPY XJIOPOIUIACTOB M MHUTOXOHApUA. Yem
OOBSICHUTB O0OIIIME YepThl MEeMOpPaHHON OpraHu3alluy 3TUX OPTaHOUI0B?

9. Kak opraHu3oBaHbl CHCTEMbI CONPSKEHUSI MEpEeHOca BOAOPOJa U CHUHTE3a
AT® y npokapuoT (Ha mpuMepe CUHE-3eJIEHbIX BOJOPOCIEH U adpOOHBIX OaKTepuit).

[IpuMeHnMa JI1 K HUIM XeMHUOCMOTHYECKasi Teopust Mutuena?
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10. Tloyemy muacTuapl M MHUTOXOHJPHUHM HA3BIBAIOT MOJyaBTOHOMHBIMU
opraHousiamu? Kak umer ux HOBOOOpa3oBaHHME M CIEHMANIM3AIMS B Pa3IMYHBIX
KJIeTKax?

11. Kakue runore3sl OOBACHAIOT TMPOUCXOKIACHUE IMOTYaBTOHOMHBIX
OpPraHOHJIOB B ABOJIFOLIUHU KIIETOK?

Jlononnumenvhvie onpocwl

12. MoryT /11 UCHOJIb30BAaThCA B KAUECTBE aKKyMYJSTOPOB U MEPEHOCUUKOB
sHepruu apyrue, kpome ATD, MosieKybI?

13. Kaxoil Tun Metabonu3ma: MIACTUYECKUIN UM SHEPIETUUYECKUN OTpaKaroT
peakiuu (HOTOCUHTE3a B XJIOPOIIacTax?

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

15. K xakoMy THmy MeTaboiu3Ma: IUIACTUYECKOMY WM 3HEPIeTUYECKOMY -
OTHECTH PEaKIIUU PACLIEIUVICHUs OMOMIOINMEPOB B JIU30COMAX?

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

17. Yem o0OyCIOBIIEHBI MJIUTEIBHBIE MBIIICYHBIC OOJIM TOCJIE WHTEHCUBHOU
busndeckoit Harpy3ku? [logemy 3Tu 601U Mano GECIIOKOST TPEHUPOBAHHBIX JIOCH?

18. Kakue KJIeTKH y MHOTOKJIETOYHBIX JKUBOTHBIX MOTPEOISIFOT OOJIBIIIE BCETO
sHeprumn? Kak 3To BBIpaKEHO B UX YIbTPACTPYKType?

19. Krnerkum KakuMx OpraHu3MoOB 0O0JIaaloT HamOoJjee MOJHBIM Habopom

sHeproodecreurnBaromux Mexann3MoB? HazoBure 3T MEXaHU3MBI.
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KosnokBuym Ne 4. Tema: "OnopHo-aBurare/ibHbId M NNOBEPXHOCTHbI
annapartbl KJieTku'"
OcHosHvle 6onpocul

1. JlaTb CpaBHUTENbHYIO XapaKTEPUCTUKY MOJEKYJISIPHO-CTPYKTYPHOM
OpraHu3aliy MPOMEKYTOUHBIX (DHIAMEHTOB, MUKPO(PHUIAMEHTOB U MUKPOTPYOOUEK.
Ha3BaTh OCHOBHBIE O€JIKM U MapaMeTPhl UX arperauu.

2. J1ns1 KakuX IIUTOCKEJIETHBIX CTPYKTYP XapaKTepHBI IIPOLIECCH CAMOCOOPKHU U
pa306opku: UTo u3BeCTHO 00 ATHX MEXaHU3Max?

3. MukpoduiiaMeHThl KaK CKEJIETHbIC U IBUTaTeNbHbIE CTPYKTYpHI. [Ipu kakux
YCJIOBUSIX BO3HHMKAET CIIOCOOHOCTh MUKPO(DHUIAMEHTOB K JBUIaTE€IbHOW PEaKIUu?
OOBsICHUTE MEXAaHO-XUMHYECKHE OCHOBBI MBIIIICYHOTO JIBUKEHUSI.

4. JlaTb CpaBHUTEIBHYIO XapaKTEPUCTUKY OpPTaHU3AIMH AKTO-MHO3UHOBBIX
KOMIUIEKCOB B HeEMbIIIeYHbIX ((pubpodiact, ameba) U CHeHHATIU3UPOBAHHBIX
MBIIIEYHBIX KJIeTKaxX (MOMEepeyHONoIocaToe MbIlIeuHoe BoJIOKHO). [lokazath
UMMYHOIIUTOXUMHUYECKYIO JIOKAIHM3alMI0 alb(a-aKkTUHWHA, aKTHMHA W MHUO3MHA B
ATUX CTPYKTYypax.

5. MukpotpyOOUKM Kak CKEJIETHbIE M JBUTATENbHBIE CTPYKTYpHI. [lpuBectu
MPUMEPHI UCIIOJIL30BAHUSI MUKPOTPYOOUEK B KQU€CTBE LIUTOCKENETA.

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

7. YUto siBAsieTCs IIEHTpaMu OpraHu3allui MUKPOTpyOodek B kieTke? ' e oHu
JIOKaNn3yrTCA?

8. CtpoeHue IEHTpUOJNEH, X B3aWMOPACIIOIOKECHHE B KIETOYHOM IEHTPE.
MexaHu3M BOCIIPOU3BECHUS IICHTPHUOJIEH.

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

BBICILINX PACTEHUN?
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10. TIpoBecTu aHANOTHI0 B MEXaHO-XMMUYECKOW OpraHU3allud W TPHUHIMIAX
paboThl aKTUH-MHUO3UHOBBIX U TYOYJTUH-TUHEUHOBBIX IBUTATEIIbHBIX CUCTEM.

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

12. Kak opraHu3oBaH JBUTATENbHBIA ammapaT Oakrepuii? KakoBbl
NPUHIIMIHATIbHBIE OTJIMYUS OaKTepUAIBLHOTO JKTYTHKAa OT PECHUYKHU DYKAaPUOTHOU
KJIETKH?

OcHosHble 80npocul

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

2. XUMHUYECKMH COCTaB M OpraHu3alus IUIa3MaTHYecKod MeMOpaHBbI.
[TpuBecTn nOKa3aTENbCTBA B MOJB3Y KUIKOCTHO-MO3aUYHON MOJIEIIH.

3. I'mukokanmuke: XMMHYECKUH COCTaB, CTENEHb pa3BUTHs, CBOWCTBA U
(GYHKIIMM B CHELMATU3UPOBAHHBIX KieTKax. HanMeMOpaHHBIE CTPYKTYpBl KIIETOK
pacTeHuii, rpudboB, OaKTEepuUil.

4. KopTtukaiabHbii (CyOMEeMOpaHHBIN) IIMTOCKENET: €ro 3JEMEHTHI, CBS3b C
iasMajieMMoil. MexaHu3Mbl U 3HAY€HHE JIATEePaTbHOTO TEpEMEIIeHUs OelKOB
I1a3MaJIEMMBI.

5. OOHOBIIEHUE U POCT IIa3MaTH4eckoil MemOpanbl. Kakue cyOMeMOpaHHbIC U
LHUTOIIA3MaTUYECKUE CTPYKTYphl 3aJE€HMCTBOBaHbl B JTUX npoueccax? Kak
OLIEHHUBATh CKOPOCTh OOHOBJIEHUS M POCTA IIa3MaleMMbl?

6. Oxapakrepu3oBarb (OPMBI TPAaHCMEMOPAHHOTO TPAHCIIOPTAa BEUIECTB:
mud¢y3uto, TACCUBHBIM H  akTHUBHBIA TpaHcmopT. C  KakuMH dJIEeMEHTaMHU
IU1a3MaJIeMMBbI CBSI3aHbI 3TH (OPMBI TpaHCIoOpTa?

7. OTuero BO3HUKAET KOHIICHTPAIMOHHBI TpaJueHT HOHOB U KaK OH

UCITIOJIb3YETCSI KIETKOM?
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8. Uto Takoe MUKPOBOPCUHKU? Y KaKUX KJIETOK OHHM Pa3BUTHI, KaK YCTPOEHBI U
Kak paboTaror?

9. OxapakrepuszoBatb (OpPMBI W MEXaHU3MBl TPAHCIIOPTA BEIIECTB B
MeMOpaHHOU ymakoBke. IIpuBecT TpHUMEpPHl HCHONB30BAHUS DJHJOIUTO3a U
HK30IIMTO3a B )KU3HEIEATEIIbHOCTH TKAHEBBIX KJIETOK U OJTHOKJIETOYHBIX OPTaHU3MOB.

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

11. OO®BsAcHUTH ABa cHocob0a WHHIHMAIMK BHYTPUKIECTOYHOTO CHUTHAJIA!
aJICHWIATIUKIA3HBIM ¥ HOHO(OpHBINM. CpaBHUTh WX HaA MPUMEPE PEIEHTOPOB
NENTUIHBIX ~ TOPMOHOB  (TJIIOKaroHa WM  WHCYJIMHA) W HeWpoMeauaropa
(areTHIIXOJIMHA).

12. TlepeuucnuTh W TMOKa3aTh JOKAIU3AIUIO TOCTOSHHBIX MEXKIECTOUHBIX
KOHTAaKTOB B KHUIIEYHOM OSnuTeNud. B  dYeM 0COOEHHOCTh XUMHUUYECKUX
(TpaHCIIOPTHBIX ) KOHTAKTOB U IJIe OHU BCTPEYAIOTCA?

JlononnumenvHvie 6onpocwl

13. Yto Takoe MMMyHHAs Peakiysi U TOJEPAHTHOCTh HA KJIECTOYHOM ypOBHE?
KakoBo 3HaueHuWe OSTUX peakuuil g TOJJIEPKaHUS  KIETOYHO-TKAHEBOTO
romeocrasza?

14, TlokazaTh  CTPYKTYpHO-(YHKIIMOHAIHHOE  €AMHCTBO  DJIEMEHTOB
MOBEPXHOCTHOTO arfmapaTa ¥ LUTOCKeNeTa B peakiuu anare3un (uodpodiacta Ha
cyOcrtpare.

15. Tlocne ne3arperaluu W IMepeMENIMBAHUS B MUTATEIBLHON Cpele KIIETKU
MOYKU COOMPAIOTCS B arperaThl MO TKAaHEBOMY MPHU3HAKY, KJIETKH OT OPAaHXKEBBIX U
CephlIXx TIyOOK - MO BHIOBOMY (arperupyroT KIETKH OJHOTo ImBeTa). Kak 3To

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

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

2. UTo Takoe XpOMOCOMHBIHN IMKJ, B YEM CYIIHOCTh KOHIIEMIIMHA CTPYKTYPHOM
HEMPEPBIBHOCTU XPOMOCOM B JKU3HU KIIETKU?

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

4. PackppIThb CYIIHOCTh OCHOBHBIX 3aKOHOMepHocTeil pemmmkanun JHK:
MOJTYKOHCEPBATUBHOCTh, PEIJIMKOHHAS OpraHu3aiusi, aCHHXpoHHOCTh. Koraa u ans
Yero MpOUCXOIUT penapaTuBHbii cunTe3 JJHK?

5. Muro3: ero ¢asbl, NOBEIEHUE XPOMOCOM.

6. Kak ¢opmupyercst u paboraeT MUToTHUEeCKOEe BepeTeHo? KakoBbl MexaHO-
XUMHUYECKUE OCHOBBI MHUTOTHYECKUX IporeccoB? CpaBHHMBI JIW OHH C JOPYTUMH
JIBUTATEIIbHBIMU PEAKIIUSIMU KIICTKHU?

7. Ha3Batb M OOBACHUTH OCOOCHHOCTH TEYECHHS MHUTO3a Y JKUBOTHBIX H
PACTUTENbHBIX KIJIETOK (CTPOEHHUE MUTOTUYECKOTO ammapara, MeXaHu3M IIUTOKHHE3A).

8. Uto o0miero u B 4eM OCOOEHHOCTh Pa3IMYHBIX (HOPM DHIAOPETIPOIYKIIUH:
COMATUYECKOW MOJMIUIOWINHA U MoJuTeHnn? Kakue OTKIIOHEHUS OT HOPMaJbHOIO
MUTO3a MOPUBOAAT K HHAopenpoaykuuu? IlpuBect mnpumepbl MPOSIBICHUS
COMATUYECKOW TOJMUIUIOWINA W TOJIUTEHUH B TKAHAX pACTCHHI, KUBOTHBIX,
YeJI0BEeKa.

9. O0BSICHUTHL OMOJIOTUYECKUN CMBICH M Ha3HAUYEHHE MUTOTHUYECKOI'O JIEJICHUS
KJIETOK B KH3HU OJIHOKJIETOUYHBIX M1 MHOTOKJIETOUHBIX OpraHu3mMoB. Mcnonas3yercs i
MUTO3 JJI1 Pa3MHOKEHHUS OPTaHU3MOB?

10. B yem nmpuHIunmanbHbie 0COOCHHOCTH Meio3a? [loueMy melio3 u moiaoBoun

mponecc, a HC MUTO3 CTaJIM OCHOBHBIM CIrocoooM Pa3MHOXKCHUA OpFaHI/I3MOB?
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11. Kakuwe XapakTepUCTUKH XPOMOCOMHOrO Habopa HCHOIB3YIOTCS MpU
OMKMCAHUH BUA0BOTO Kapuotuna? ['ie ucroyib3yercst KapuoTUIIUYECKUM aHann3?

12. Yto Ttakoe nuddepeHpoBKa KIETOK, OCHOBHbIC HAMPABICHUS KJICTOYHON
nudepeHIupoBKH.

13. CTBOJIOBBIC KJIETKH M MIX TTOTSHITUH TI0 HaIpaBieHUsIM TuhHepeHITUPOBKH.

14. UHayKTOpHI M MEXaHU3MBI KJIETOYHOU TUDPEpEHIIMPOBKH.

JlononnumenvHvie 6onpocwl

15. Kynma peBaercs Marepuan sJ€pHOM OOOJOYKM W SIAPBINIKA [pU
MCYE3HOBEHUHU ITUX CTPYKTYP B Mpodaze Muto3a?

16. KakoB OMOJOTHYECKHI CMBICI KOMITAKTU3AIMHA XPOMATHHA B XPOMOCOMBI
Ha BpeMs muto3a? [louemy 3TOT nmporecc OTCYyTCTBYET y NPOKAPUOT?

17. Yem paznuyaroTcss M B KaKUX CIydasxX HCIOJB3YIOTCS TEPMHUHBI
"xpomocoma" u "xpomarmpa"? Ckonbko Monekyn JIHK Bxomut B cocras
XPOMOCOMBI, XpOMATH/IbI?

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

19. Kakoifi u3 HCIONB3yEeMBbIX AaHTPOTIOJOTU3MOB OoJiee TOAXOAUT IS
0003HauEHUs JBYX MOCTMUTOTHYECKUX KIIETOK: JOYEPHHUE, CECTPUHCKHUE WITU CIIe
KaKOH-HUOYIb?

20. MUTOTHYECKH JENsIIIasics KJIeTKa KUBOTHBIX TKaHEH OOBIYHO OKPYTIISICTCS
(B snuTenusix, B KyJnbType Ha ctekie). C yem ato cBsizano? [louemy aToro He ObIBaeT
Y PaCTUTENBHBIX KJIETOK?

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

0J1aronoTyqyHo?
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22. Kakue HMTOJOTUYECKUE METOJIbl TMO3BOJSIOT OLIEHUTh B KJIETOYHOM
MOMYJISIIAN OO KJIETOK, HAXOSIINXCS B CHHTETHUYECKOM MEPHOJI€ MUTOTHUYECKOTO
nuKna?

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

STH BapUAHTHI BLICTPOUTH B "IBOJIIOLIMOHHOE JPEBO' MHUTO3a?

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

HJIN B KOMIIBIOTCPHOM KJIaCCC.

IIpumep TecTOBOrO 3a1aHUA

Tema: «lleHTpasbHasg 10rMa MoJIeKVJIAPHON OMoJiorun. CTPYKTYpPa U

(GYHKIMHU KJIETOYHOI0 SIPa»

Br10epure 0J1MH IpaBUJILHBINA OTBET:

1. YuactHukoM kakoro mnporecca ssisiercsa JJHK:
a) TOJIBKO PETTUKAIINH;
0) perIMKaIuy U TPaHCIISAIINHN,
B) TPAHCIISAINHA U TPAHCKPHUIIIUH;
T') TOJIbKO TPAHCKPUIIIINH;
1) TPAHCKPHUIIIIAHA U PETUTHKAITNN;
€) TOJbKO TPAHCISLHUU.
2. Ha xaxom yposue kommaktuzanuu JJHK Bo3mokHa TpaHCKpUTITINS:
a) XpOMOCOMHOM;
0) HyKJIEOCOMHOM;

B) Ha HeKommakTHu3oBanHoM JIHK;
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I') XPOMOMEPHOM,;
1) HYKJIEOMEPHOM.
3. Ilporecc TpaHCAAIUN TPOUCXO/INT:
a) B s/Ipe HA HUTSAX XPOMATHHA;
0) B IUTOIIa3M€ Ha pubocomax;
B) Ha IUIa3MajeMMe B perenTopax;
') B XpOMOCOMAax IMpH JCJICHUH KIETKH.
4. Kakas MoJieKyJia 3aHUMAETCSl HEMTOCPEACTBEHHBIM MEPEBOIOM SI3bIKA
HYKJIEOTUJOB B SI3bIK aMHUHOKHUCIIOT:
a) JIHK;
0) T-PHK;
B) 0€JI0K;
r) p-PHK;
1) u-PHK.
5. MonexynsipHON OCHOBOM T'€HOTHUIIA SBJISICTCSI:
a) IHK;
0) Oenoxk;
B) PHK;
I') TIFOKO30aMUHOTJIMKAHBI.

BI)I6GDI/IT6 BCC IMPAaBUJILHBIC OTBCTEIL.

6. Bwimenute kommoHeHTH Hykiaeotuaa JIHK:
a) Ie30Kcupudo3a:
0) riI0K03a;
B) I'YaHO3MH,;
r) pochopnas kucnora;
1) pubo3a;
€) rITamar;

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

JIHK:

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

8. Kaxue koMImoHEHTHI 0053aTeTbHO HEOOXOIUMBI JJIsI TPAHCKPUITLIIH:

a) pubocoma;

6) 1HK;

B) IHK-nnonumepa3sa;

I') [JII0K034;

1) PHK-nonumepasa;

¢) puOOHYKIICOTH/IBI;

%K) 1€30KCUPUOOHYKICOTU/IBI.

Y CcTaHOBUTE COOTBETCTBUE:

9. VYcraHoBuTe COOTBETCTBUE Mk Ay ypoBHEeM KommakTuzamnuu JJHK u

COOTBETCTBYIOIIMUMU OCITKAMMU:

Yposenb kommaktuzanuu JJHK

benok, ydyacTByromuii B OpraHu3anuu

AaHHOI'O YPOBHA KOMITAKTU3alluH

1. XxpoMOHEMHBIN

a) ructoH H1

2. HyKJIEOCOMHBII

0) ructon H3

3. HyKJIECOMEpHBIN

B) MAaTPUKCUHBI

r) ructon H4

10.YcTranoBuTE COOTBETCTBUE MCXKAY TUIIOM HYKHGHHOBOﬁ KHCJIOTBI U €€

XapaKTEPUCTUKOM:

THIl HyKJIIEMHOBOM KHUCIIOTHI:

XapakTepuCTUKa HYKJIEMHOBOU KUCIIOTHI:
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1. JHK

a) KaK ITpaBHJIO OJHOLICIIOYCHYHAA

2. PHK

0) B cocTaBe HYKIEOTHJOB BCTPEUAIOTCS

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

B) B COCTaB HYKJICOTHJAa BXOJIUT prb03a

I') KaK MpaBuJjIo JBYIENOYEYHAs

1) BCTpEYaeTcsi TOIBKO y OakTepuid
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