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PABOYASI [IPOI'PAMMA YYEBHOM U CHATLIMHBI

«®@YHKIMOHAJIBHASI MOP®OJIOT USI KJIETOK U TKAHEW»

Hanpagsienne noaroroskn — 06.04.01 «Buostorus»
OII «buosiornvecKkne CHCTEMBI: CTPYKTYPA, QYHKIHH, TEXHOJTOTHI»
Ksaimmdpukanus (crenenn) «Marucrp»
Popma NoAroTOBKH O4HAs

Kype 1, cemectp |

JexuMH — 9 yac.

MPaKTHYECKHE (CEMMHAPCKHUE) 3aHsTHs — 9 yac.

naboparopHble paboTsl - 18 yac.

B TOM 4HcJe ¢ ucnosb3zosaHnem MAO np. 9 /na6. 18 yac.
B TOM YMCJI€ B 9JIEKTPOHHON Jopme - Her.

BCEr0 4acoB ay/IMTOPHOM Harpy3ku — 36 yac.

B TOM 4HMcJie ¢ ucnonb3oBaHueM MAOQO 27 yac.

B TOM YHMCJIe KOHTPOJIMpyeMas caMocTosiTebHas pabora - HeT.
B TOM YMCJI€ B JJIEKTPOHHOMN (hopme - Her.
camocrosTe/bHas padora — 72 yac.

B TOM YMCJIE Ha MOJArOTOBKY K 9K3aMeHy — 36 vac.
KypcoBas pabora / KypcOBOM MPOEKT - HET

5K3aMeH — | cemecTp

3a4eT — HeT

PaBouas nporpamma cocrassieHa B COOTBETCTBHH ¢ TpeGoBaHHsMi OGpa3oBaTe/IbHOrO CTAHIAPTA BBICILIErO
obpasosatus JIBDY, yreepkaenHoro npukazom pekropa JIBOY or 04.04.2016 Ne 12-13-592.

PaGouas nporpamma oGeysxeHa Ha 3aceanmnn Kadeaps! kierounoit Guonoruu u renervky LLIEH
npotokos Ne 1 ot 19 cenrsabps 2018 r.

Bpuo 3asesyrowero kadeapoi — aoueHr H.E. 3iomuerko.
Cocrasurens: npod. A.I1. AHHCHMOB.



OO0opoTHas cTopoHa TUTYJILHOTO Jucta PITY /|

I. PaGouasi mporpaMMa nmepecMOTpeHAa Ha 3acelaHHN Kadeaphl:
[IpoTokoi oT « » 20 r. Ne

3aBenyrouuii kadenpoi

(moamwcp) (N.0. ®ammms)

I1. PaGouasi nporpaMma nepecMOTpeHA Ha 3aceaHHHN Kadeaphl:
IIpoTokomn oT « » 20 r. Ne

3aBeayrouuii kadenpoi

(moamuce) (M.0. ®amumnms)



AHHOTaNMs K padoyeii mporpaMMe JUCUMILIMHBI

«DYHKUMOHAJIbHAA MOP(]OJI0TrUs KJIETOK U TKaHen»

Pabouass mporpamma ydeOHON aucuUIUIMHBI «DyHKIIMOHANBHAS MOPQOIOTHs
kieTok W TkaHei» (DPMKT) cocraBieHa B COOTBETCTBHU C TpPEOOBAHHUSIMU
00pa3oBaTeNIbHOIO  CTaHAapTa Bbiculero ooOpazoBanus JIBOY mno HampasiieHuio
«buonorusy. [ucuuniauHa mnpegHa3HAueHa CTyaeHTaM 1-ro Kypca MarucTpaTypsl
npopunst «buosornyeckue CHUCTEMbI: CTPYKTypa, (YHKLIHMH, TEXHOJIOTHH» U
peanusyercss B paMkax ydeOHoro nukia bl.B.JIB — aucuuniaunsl, BapuaTHBHAs

YacTh, JUCLMILIMHBI IO BBIOOPY.

OOmas TpyT0eMKOCTh OCBOCHUS JTUCIUTUIMHBI COCTABISIET 3 3a4ETHBIC ¢IUHUIIBI
(108 gacoB). Y4eOHBIM IUTAHOM IPEIyCMOTPEHBI JeKIuH (9 Jaco), 1abopaTOpHBIS
paboTsl (18 yacoB), mpakTuyeckue 3aHATHS (9 yacoB), camocTosTeNbHas padora (72

gaca, B TOM YHCJI€ Ha TTOJrOTOBKY K 3K3aMeHy 36 4acoB).

OMKT sBasercs (pyHIaMEHTATIbHONM OWOJOTMYECKON JUCHUIUIMHOW mpoduiis
«buonoruueckure cUCTEMBL: CTPYKTYpa, (PYHKIUHU, TEXHOJOTUUY. [10CKONIBbKY KieTKa
MIPEICTABIIACT COOOU AIEMEHTapHYIO KUBYIO cucteMy, paktuuecku ®MKT uzyqaer

0a3oBBIC IMPHUHOMUIIBI OpTaHU3al ) KU3HU.

N3yuenne ®MKT cBszano ¢ apyrumu aucuumuinHamu OC. [IpenmectByromnime
JTUCHMIUIMHBL OakanaBpuara: oOiasi OMOJIOTHs, 300J10TUsl, OOTaHWKA, UTOJIOTHS U
TUCTOJIOTHS, OWOJIOTHS Pa3MHOXKEHUS W Pa3BUTHS, TCHETHKA U  CEJICKIHS,
dbu3nonorus YejIoBeKa W KUBOTHBIX W Ap. [lapamnensHble W mociemyromue
JTVCLIMIUIMHBI, YCBOEHUE KOTOphIX omupaercss Ha PMK: monexynspHas Ouosiorus
KJIETKHM, MOJICKYJISIPHAsI T€HETUKA PA3BUTUA U JPYTUE NUCUUIUIMHBI, U3y4aeMbIE I10

BBIOODY.



Leabp ocBoeHusi AMCHUILINHBI «DyHKIHOHAIBbHAA MOPQOJOTUS KIETOK U

TKaHeW» - M3YYUTh OCHOBHBIC 3aKOHOMEPHOCTH CTPOCHUS, (PYHKIHOHUPOBAHUS U

Pa3BUTHA KIICTOK.

3agaun:

- O3HAaKOMUTB

CTYACHTOB

OCHOBHBIMH qycpTaMu CTPOCHUA )41

KU3HCACATCIIHbHOCTH KIICTKH KaK C-)JIGMGHTapHOﬁ YKMBOU CHCTCMBI,

- U3YYHUTh OPraHMU3AlMIO U MPUHIUIB (QYHKIIMOHUPOBAHMUS KIETOYHOTO Spa,

METa00JIMIECKOTO U QHCPICTUYCCKOI'O aIlapaTos, OHOpHO-IIBHFaTeJIBHOﬁ CHCTCMBI 1

IIOBCPXHOCTHOTO almapara KJICTKH,

- IIO3HATb MCXAaHM3Mbl PCIPOAYKIHUN KIICTOK, MOpCI)OJIOFI/IIO U IOUKI XpOMOCOM,

IMIPUYNHBI 1 MCXAaHU3MbI ,ZII/I(l)(bCpCHHI/IaI_II/II/I KJICTOK,

- c(OpMyYJIMPOBATH COBPEMEHHBIE TTOJIOKEHUSI KJIETOYHOU TEOPHHU.

B pesynbrare ocBoeHHUS Kypca Yy CTyIAeHTa (OpMUPYIOTCS CIEAyIOIIne

oOmenpodeccroHanbHble U NPo(dhecCHOHANTbHbBIE KOMIIETEHIMMU:

Kon u ¢popmyanposka

9Tanbl (l)OpMHpOBaHI/IH KOMIECTCHIINHU

KOMIIeTeHIMH
3 (byHaaMeHTaIbHbIE OCHOBBI (bYHKIMOHAIBHON
HaeT
MOP(OIOTUHU KIIETKH.
OIK-3 pd
TOTOBHOCTh HCIIOJIb30BaTh
WCIIOJIb30BaTh (dbyHIaMeHTaIbHbIC OCHOBBI
(byHaaMeHTaIbHbIE .
¢dyHKIMOHANBEHOW — Mopdonorun  KIeTku B cdepe
OuosornuecKne MPeACTaBICHUS B | YMeeT .
N npodeCCHOHANIBHON JIESITEIbHOCTH U TTOCTAaHOBKH H
ctepe poheCCHOHANBHOMN
pelIeHns: HOBBIX 3a/ad.
JESITeIbHOCTU JUIS TIOCTAaHOBKH H
peleHust HOBBIX 3a7a4 "
HaBbIKaMH  pabOTBl €  MHKPOCKOIIOM, OCHOBHOM
Bnageer N o
LUTOJIOTMYECKON TEPMUHOIOTHEN.
3 WCTOPUIO U METOOJIOTHIO OMOJIOTMUECKON HAYKU B 4aCTH
HaeT .

OIIK-5 UTOJIOTUH; COACPIKAHNE U CMBICJI KJICTOYHOU TCOPHH.
CIIOCOOHOCTh NIPUMEHSTH 3HAHNME IIPUMEHATh  3HAHUE  HUCTOPUU M METOJOJIOTHH
HUCTOpUHN u METONOJIOTHH | YVMmeeT OMoIOrMYecKnX HayK sl peuieHus: (QpyHIaMeHTaIbHBIX
OHOOrHIeCKIX Hayk i npodecCHOHANBHBIX 33]1a4.
peleHus ($hyHIaMEeHTaIbHBIX
NPO(ECCHOHABHBIX 337134 B HaBbIKaMH  pabOTBl €  MHKPOCKOIIOM, OCHOBHOM

Ja7eeT

LIUTOJIOTMYECKON TEPMUHOJIOTUEH.




TIK-1 3 0a3oBbIe TIPUHITUIIBI KJIETOYHOU OpraHu3aIuu
nact OMOJIOTHYECKUX 0OBEKTOB
CIIOCOOHOCTHIO TBOPUYECKHU
MCIIONB30BATh B HAy4HOH M OPUEHTHUPOBATHCS B MUKPOCKONMMYECKUX ITpernaparax u
HPOU3BOACTBCHHO- 3JIEKTPOHOTPAMMax; IMPUMEHATh 3HAHUA O KIETOYHOU
TEXHOJIOTHYCCKOH  eATCIbHOCTH Yaeer OpraHu3allid [OpH HU3YYEHUHM YACTHBIX HAayK U
3HaHUS ~ (YHIAMCHTAIBHBIX U MIPOBEICHUH HAyYHBIX HUCCIICAOBAHUM.
TIPHUKIIATHBIX pas3zaenos
JUCHHUTUINH (Momyueit), HaBBIKAMH pabOTBl C ONTHYECKUM MHKPOCKOIIOM,
ONPCACIIAOINX  HAIIPABJICHHOCTD CIIOCOOHOCTSIMH  TBOPYECKH MPUMEHATH TOJIYYCHHBIC
(mpodmis) [porpamMmmal Brageet HaBBIKH B Hay4YHOH u MPOU3BOICTBEHHO-
MarucTparypbl TEXHOJIOTMYECKOMN JIeITeILHOCTH
IK-13 3 HUCTOPUIO PAa3BUTHSA MOpPCKOW Owonornu Ha JlampHeM
ract Bocroxke
TOTOBHOCTBIO  HCIIONB30BaTh B
TeIarOrMYecKol  IeATENbHOCTH HCIIONB30BaTh B TENATOTHUECKONW JeSTeIbHOCTH 3HAHUS
3HAHWA 00 MCTOPHM  pPa3BHTHS 00 WCTOpUH pa3BHUTUS MOPCKOW Guosnornu Ha JlanbHem
MopcKoit Oronornu Ha JlanbHEM | yyeer BocToke, BKIaje NalbHEBOCTOYHBIX YYEHBIX B HAy4HO-
Bocroxe, BRIaZe WCCIIEIOBATENLCKMI W HAayYHO-TIPOU3BOJCTBEHHBII
JATBPHEBOCTOYHBIX ~ yYEHBIX B MOTEHIHAT CTPAHBI
Hay4YHO-HMCCIIEA0BaTENbCKUN u
HAyYHO-TIPOM3BOICTBEHHBIN
Bnaneer IlegarornueckuMu HaBBIKAMU

IMOTECHIHAaJl CTpaHbI

I[J'ISI (bOpMI/IpOBaHI/ISI BbIIICYKA3aHHBIX KOMHGTGHHI/Iﬁ B paMKax AUCHUIIIIMHBI

«DyHKIMOHAMBHAS MOP(OJOTHUS KIETOK U TKAaHEW» NPUMEHSIOTCS CIEAYIOIne

MeTOAbl AKTUBHOT0/ HHTEPAKTHUBHOI0 00y4YeHUSI:

JIeKIIMOHHBIE 3aHATHS:
1. Jlekuus-BU3yasin3anus

2. Jlexuusg-0Oecena.

JlaGopatopHbie pabOTHI:

1. KotokBUyM-TUCKYCCHS TI0 UTOTaM J1abopaToOpHBIX PaboT.




|. CTPYKTYPA U COJAEP KAHUE TEOPETUYECKOHN YACTHU KYPCA
Jlexmum (9 4)

Tema 1. Benenmne. [Ipeamer u MmeToabl nuToaoruu u rucroioruu (0,5 u)
[{uTosnorus - ee 3a1a4n U MECTO CPEU APYTUX HaYK.

MeTOI[BI U MCTOAOJIOTHA U3YUCHHUA KIICTOK U TKaHEH.

Tema 2. Kiterka - 3;ieMeHTapHas ;kuBasi cucrema (1 1)
Kietka kak oTKpbITas MeTabOIMYECKasi CUCTEMA.
XHUMHUYECKHUHN COCTaB KJIECTKH.
Kinerka kak uHpopmanmoHHasi CaMOBOCITPOU3BO/IAIIASICS CUCTEMA.
Knerka kak ceHCOpHO-pEaKTUBHASI CAMOPETYIUPYIOIIASICA CUCTEMA.
Knerka kak ymopsimodeHHass CTpPYKTypupoBaHHas cucrtema. Ilpo- wu

SYKAPUOTHBIE KIIETKH.

Tema 3. I'eHeTHMuYeCcKMi anmapar KJICTKM M OPraHM3alusi TPAHCKPUIILHMH
(xnerounoe sapo) (1 1)

OOmasi xapakTepUCTUKAa TEHETUYECKOTO ammapara Mpo- U IYKapHOTHBIX
kieTok. Pazmep renoma. OOuiee ctpoeHue u GyHKUHS KIETOYHOTO sapa.

CocTtaB 1 CTpyKTypHasi opraHnu3anusi xpomatuHa. HykiieocoMbl, HyKJIEOMEpHI,
XPOMOMEpPHI, XpPOMOHEMA, XpOMaTHAa. JyXpPOMAaTUH U T€TEPOXPOMATHH.

XpOMOCOMHBII HAOOP, KAPUOM U KAPUOTHII.

TpaHCKpUIIIIMOHHAST AKTUBHOCTh XpOMarTwHa, cuHTe3 M mnpoueccuHr MPHK.
Crmutaiicunr. Mopdonoruueckoe Beipaxkenue cuare3a MPHK.

Crpykrypa u (yHKIUU sIpbIIKa, GOpMUpOBaHHE PUOOCOM. SIPBIIIKOBBIN
opra"uzaTtop. Uucio sapeIliex.

SnepHast 00071049Ka, MAaTPUKC U SAECPHO-IIUTOTIA3MATUUECKIE OTHOIIICHUSI.



Tema 4. Oprasmsanusi IWUIACTHYECKOr0o MeTa0o0JM3Ma B IUTOILIA3Me
(BakyoJisipHas cucrema Kietkn) (1 4)

OO011ast XapakTepuCTUKa CUCTEMBI IIJIACTUYECKOTO META00IM3MA.

Pu6ocombl 1 1epoxoBaThlil (TpaHyIIpHBIN) YHAOIUIA3MATHUECKUN PETUKYITYM.
brocunTes, NpoLecCcuHr U TpaHCIopT OeKa.

I'mapkuit  (arpaHyispHBIM)  SHAOIUIA3MATHYECKUM  PETUKYJIYyM H  €ro
IIPOU3BOJIHbIE. BHOCHHTESBI, IETOKCUKALMS, KOHIIEHTPUPOBAHUE BEILIECTB.

Annapar Tonppku (macTuHYaThli kKomiuiekc). Cekpenusi, OOHOBJIEHHE
I1a3MajieMMbl, BHYTPUKIIETOUYHAs M30JISUSl BEIIECTB. Be3ukynspHO-MeMOpaHHBIM
KOHBENEP KIIETKH.

JInzocomsl u BHYTPHUKIICTOYHOC ITHMIICBAPCHUC.

Tema 5. Opranusanusi 3HepreTHYecKOro meradoamsMa (MUTOXOHAPHU H
miaacTuabl) (1 1)

buoxumus sneprernueckoro oomena. Iukin AT®. Xemocunrtes, poTocuHTES,
[JIMKOJIN3, JbIXaHUE.

CtpykTtypa ¥  (QYHKOMM MUTOXOHApPUM, MexaHu3M cuHTe3a ATO.
[Imazmaiemma npoKapuor.

Crpykrypa u hyHKIu# miactuj, cuate3 ATO.

[TonyaBTOHOMHOCTh TITACTUJT W MHMTOXOHAPHM, TUMOTE3a CUMOUOTEHEe3a

HYKapUOTHBIX KJIETOK.

Tema 6. OnopHo-aBHraTeIbHasA cucTeMa (urockener) (1 4)

CocTaB 1 00111251 XapaKTEpUCTUKA OMOPHO-IBUTATEIbHON CHCTEMBI.

[IpomexxyTOUHBIE CKEJIETHBIE (PUITaMEHTBHI.

MukpodunaMeHTHhI. AKTHUH-MHO3UHOBBIA  KOMILJIEKC. Koptukansubie
bunamMeHTsI, cTpecc-GuOPUILIBI 1 MUODUOPUILITHL.

MukpoTtpy6ouku. LlenTpruonu u KieTO4YHbIM HEeHTp. TpaHcrnopTHas (QyHKIMS
MUKPOTPYOOUEK, ABUTaTeIbHbIC OCTKU. PECHUUKH U KTYTHKU.

KryTtuku 6akTepui.



Tema 7. IloBepXHOCTHBIN anmapar KiIeTKM (IU1a3MaTu4yeckass MemOpaHna,
miazmanemma) (1 v)

CoctaB u o0mias XxapakTepUCTHKa IMOBEPXHOCTHOTO ammapata. MewmOpana,
TIIMKOKAJIUKC, KOPTUKAIBHBIA [IUTOCKEIET.

bapeepHo-TpaHciopTHas byHKIHS. [TaccuBHBIN 151 AKTUBHBIN
TpaHCMEMOpaHHBI  TpaHCHOPT. MeMOpaHHBIM  MOTEHIMAN, €ro 3HauYeHHE.
BesukynspHbI TpaHCTIOPT.

PeuentopHo-curnaneHast  ¢yHknus. CoctaB W MEXaHU3Mbl  JICUCTBUSA
MeMOpaHHBIX pELenTopoB. Penentopbl TOPMOHOB M MeAMATOpoB. Penenuus B
peaKkuusAxX pacro3HaBaHUs U UMMYHUTETA.

AI[FC3I/IH U MCKKJICTOYHBIC KOHTAKTHI.

Tema 8. Penponyknus kierok (1 1)

MutoTndeckuil (KI€TOYHBIM) LUK ero perymsnus. llepuoasl mHTEpdassl,
MUTO3. «KOHTPOIBHBIN MyHKT» IIUKJIA, BEIXOA B TU(PGHEPEHITUPOBKY, TOKOMH, allONTO3.
['eHeTHYEeCKMIT KOHTPOJIb IIUKIIA.

3akonomepHocTu perunkanuu JIHK. ITomykoHcepBaTUBHOCTb, pEIIMKOHHAS
OpraHu3anus XpOMOCOM, AaCHHXPOHHOCTb, pENapaTUBHBIA CUHTE3, PEIUIUKALINS
TEJIOMEPOB.

Kunetndeckue MmexaHnu3Mbl MUTO3a: pomeTadasHbie U aHada3HbIe ABUKCHUS
XPOMOCOM, IUTOKUHES.

CpaBHuTENBHAA HUTOJIOTUS MUTO3a. OPTO- U IIIIEBPOMUTO3.

Monupukaiuu  MHUTOTHYECKOTO  LHUKJIA.  DHIOPEHNPOAYKLIMS  KJIETOK:

MUTOTUYECKUH 6J'IOK, 9HAOMMUTO3, DOHAOPCAYILIIUKALIHA. HOJ'II/IHJ'IOI/IJII/IH U IIOJIUTCHUA.

Tema 9. Iuddepenuuanus kierok (1 u)
OO6mue mnoHsTUSA: KiaeTouyHas auddepeHunanusi, TUCTOreHE3, CTBOJIOBBIC
KJIETKU ¥ ux noreHuuu. Kinerounsiit nuddepoH, KIoH, TOMyIALHUs.

Teopus nuddepeHunanbHOM SKCIPECCU T'EHOB.



Wuaykropsl U perymsatopsl  aud@epeHnuanui  KIeToK. OMOpUOHaNbHAs
JeTepMUHAIHS, SMOpPUOHANTbHAS UHAYKIIHS, HEHPO-TyMOpaabHas peryJsiiusl.
Mexanusmbl nuddepeHnansHol dKenpeccud TeHoB. lIpsimas u Hempsimas

pEryisiuus SKCIPECCUr FeHOB. AJIbTEPHATUBHBIN CIUIAMCHHT.

Tema 10. Knerounast Teopus (0,5 )
Hcropus co3nanus KIETOYHOU TEOPUH.
CoBpeMeHHOE COCTOSIHME KIIETOYHOM TEOPUH, €€ MOCTYIAThI.
3HaueHue KJIETOYHOM Teopuu sl oOmieid Ouonoruu, €€ 4YacTHBIX Hayk,

OMOMeIUIIMHLI 1 OMOTEXHOJIOTHH.

Il. CTPYKTYPA U COAEP)KAHUE MPAKTUYECKOMN YACTH KYPCA
JlabopatopHbie padoTsl (18 4)

JlaGopaTopHuasi padora Ne 1. CBeroBass Mukpockonus. Q0mas mopgosiorus
kJieTkH (1 1)

1) CBETOMUKPOCKOTIMYECKAsT TEXHHKA,;

2) O611ast MOp¢oJIOTHsI PAaCTUTETBLHON KIIETKH;

3) OO01as Mmopdoaorust >)KUBOTHOM KJIETKH;

4) 'nCTOXUMHUYECKHE OKPACKH.

JlaGopaTopHasi padora Ne 2. JjIeKTPOHHAS MUKPOCKONHUA. YJIbTPACTPYKTypa
kjaeTkH (1 4)
1) IlpunnunuanbHasi cxema yCTpoHCTBa JIEKTPOHHBIX MUKPOCKOTIOB;
2) Tunsl 37E€KTPOHHBIX MUKPOCKOTOB;
3) MeToauku IpUroTOBIEHUSI IPEMapaToB JJIs SJIEKTPOHHOM MUKPOCKOIIUH;
4) YapTpacTpyKTypa KJIETKHU;

5) EavHuIbI H3MEPEHHS U MaclliTad B MUKPOCKOIIUH.



Jlabopatopnas paGora Ne 3. CTpykrypa XpoMaTHuHA B XpomocoMm (1 1)
1) O6mas mopdomorus sapa;
2) YibTpacTpyKTypa siapa;

3) XpoMOCOMHBIH ITUKII B MEHO3€E.

JlabopaTtopHasi paGora Ne 4. UnTepdasznoe saapo. Tpanckpunuus (1 1)
1) OGuras Mmopomnorus AaphIIIKa;
2) Cunres u npoueccudr pPHK. YasTpacTpykTypa anpsiiika;

3) ABTOopaanorpadus 1 ee UCIOIb30BAHUE MTPU U3YUEHUN CHHTE30B.

JlaGoparopnass padora Ne 5. MerabGoaudeckuid annapar muromiaasmbli: JIIP,
annapat ['oabxxu (1 4)

1) Opracromnazma (LLIDP, Turpon1) HEPBHBIX KIETOK CIIMHHOTO MO3Ta;

2) Anmapart ['oabaku B HEpBHBIX KJIE€TKAaX CIIMHAIBHBIX TAHTJIHECB,;

3) Yaerpactpykrypa HIDP u anmapara ["osbmaxu.

JlaGopaTtopnass padora Ne 6. Meraboanyeckuii anmapar UTOIJIA3MBI,
cekpenusi, Jn3ocombl (1 )

1) Mopdomorust arfuHapHBIX KJIETOK MOHKEITYI0THOM JKEIIe3bl;

2) YbTpacTpyKTypa alluHApPHOU KJIETKU MOJIKETYTI0YHOM JKeJIe3bl;

3) Mopdonorus 00KaJIOBUIHBIX KJIETOK KUIIEYHUKA,;

4) YabpTpacTpyKTypa OOKaIOBUIHOMN CIU3UCTON KIIETKH;

5) Mopdonorus ¢parouTos;

6) Cxema BHYTPUKIIETOYHOTO MUILEBAPEHUS IO JAHHBIM 3JIEKTPOHHO-

MHUKPOCKOIINYCCKHUX HCCJICI[OB&HI/Iﬁ.

JlaGopaTopHasi padora Ne 7. Opranusanusi JHepreTudeckoro meradoansma (1 4)
1) O6mast MopdoJIorrsi MUTOXOHIPHUIA;

2) YapTpacTpyKTypa MUTOXOHJIPUU;



3) YabTpacTpyKTypa XJIOpPOILIACTa.

JlabopaTtopnasi pa6ora Ne 8. OnopHo-aBurareabnbiii annapar (1 1)
1) O6mas Mmopdonorust monepeyHoOIONIOCaTOr0 MBIIIIEYHOTO BOJIOKHA;
2) VipTpacTpykTypa MUODUOpUILT;
3) O6u1ast MophoIOTHsT KUHOIMIIHIMA;

4) YnpTpacTpyKTypa peCHUYEK U KIYTUKOB.

JlaGopaTopHnasi padora Ne 9. [loBepxHocTHBII annapat kJjeTku (1 4)
1) leTounas kaiiMa KJI€TOK KHIIIEIYHOTO SITUTEIIHS,

2) YapTpacTpyKTypa MUKPOBOPCHUHOK;

3) O6mast Mop(oorUs U YABTPACTPYKTYPA MEKKIETOUHBIX KOHTAKTOB;

4) Knaccudukanusi MEXKJIETOYHBIX KOHTAKTOB.

JlaGopaTopHnasi padora Ne 10. Penpoaykuust kjiaeTok: Muto3 (1 1)
1) Muto3 pacTUTENIbHON KIETKH;
2) MuUTO3 )KUBOTHOM KJIETKHU;

3) MuroTudeckuii anmapar.

JlaGoparopHasi pabora Ne 11. dnuresuajbHble TKAHU (2 1)
1) DK30KpUHHBIE KETE3BIL;
2) DHIIOKPUHHBIC )KEIIC3BbI;
3) OHOCIOMHBIE KOKHBIC ITUTEIIHH,
4) KyTuKyJIsspHbIE UTEINN;
5) MHOroCI0OMHBIC KOKHBIC SITUTEIINH;
6) Kumieunsie snuteanu No3BOHOYHBIX JKUBOTHBIX;

7) Kumeunsie snuTennu 6€Cr03BOHOYHBIX )KHBOTHBIX.

JlabopaTtopHast pab6ora Ne 12. Tkanu BHyTpeHHel cpeabl (2 4)

1) Me3enxuma;



2) Prixnas coeMHUTENbHAS TKaHb TO3BOHOYHBIX JKUBOTHBIX;
3) UnrtepcruimanbHas TKaHb O€CITIO3BOHOYHBIX )KUBOTHBIX;
4) TInoTHast COeAMHUTEIbHAS TKAHb;

5) XpsimeBast TKaHb;

6) KocTHast TKaHb;

7) KpoBb MJIEKOTIMTAIOIINX;

8) KpoBb HM3IIIHX [TO3BOHOYHBIX;

9) KpacHblii KOCTHBIH MO3T.

JlabopaTtopHnasi pad6ora Ne 13. MpllieuHble TKaHU (2 )
1) [MonepeuHomnonocaras TKaHb TO3BOHOYHBIX KUBOTHBIX;
2) IMomepedHonojiocaras TKaHb OCCITO3BOHOYHBIX KHBOTHBIX;
3) CepacuHasi MbIIICYHAs TKAHb TTO3BOHOYHBIX KMBOTHBIX;

4) Fnam(a;{ MbBIIICYHAs TKaHb I[IO3BOHOYHBIX KMBOTHBIX.

JlabopaTtopnasi pa6ora Ne 14. HepBHasi TkaHb (2 4)
1) CtpoeHre HEHPOHOB CIIMHHOMO3TOBOI'O TaHIJIMS, CIIMHHOTO MO3Ta, CETYaTKH
rjasa;
2) CTpoeHue HEUPOTIINHY;
3) MsKOTHBIEC HEPBHBIE BOJOKHA;
4) be3MsAKOTHbBIC HEPBHbBIC BOJIOKHA;
5) CtpoeHnue HepBa;
6) Mo3keUoK;
7) Kopa GosbIInX moaymapui;

8) Ceruarka riasa.



Cemunapckue 3aHaTus (9 4)
Cemunap Ne 1. Crpykrypa u GyHKIHHM KJIeTOYHOrO sigpa (1,5 41).
OOmee crtpoeHne M ¢QyHKIUsA KieToyHoro sapa. CoctaB U CTpPyKTypHas
OopraHu3anys XpomMaTHHA. XpPOMOCOMHBIM HAOOp, KapuoM U  KapHOTHIL.

Tpa"ckpUNIIMOHHAS AKTUBHOCTh XpoMaTuHa. CTpykTypa U GyHKIMHU SJIPHIIIKA.

Cemunap Ne 2. Meradomueckuii annapart uuromiaasmsl (1,5 9).

OOmias XxapakTepUCTUKa METabOIMUYECKOro ammapaTta KiIeTKd. Pubocomsl u
HIEpOXOBaThlid  (TpaHyJSPHBIA)  HIHAOIUIA3MATHUYECKUN  peTUKyIyM. [ maakuid
(arpaHyJIsIpHBIN)  SHOOIUIA3MATUYECKMM  peTHKyJyM.  Amnmapatr  ['onbmxu
(mmacTUHYATHIA KoMIUIeKC). JInzocombl. buoxumus sneprernueckoro oomena. Lk

ATO®. Ctpykrypa u GyHKIMH MUTOXOHIpUI. CTpyKTypa U (yHKUIUHU TIACTU.

Cemunap Ne 3. OnopHo-ABUraTeJbHbIN annapat kjiaeTku (1,5 4).
CoctaB ® oO0mas XapakTEPUCTHKA OMOPHO-JABUTATEILHON  CHCTEMBI.
[IpomexxyTounbie (unamentol. Mukpodunamentsl. Mukporpybouku. XKryTuku

OaKTepHil.

Cemunap Ne 4. IloBepxHocTHBI annapat kieTku (1,5 4).
CoctaB u oOmias XapakTepUCTHKa MOBEPXHOCTHOTO ammaparta. bapbsepHo-
TpaHcniopTHass  (Qyskius. PenentopHo-curHanbHas — GyHKOMS.  AAre3us H

MCXKKJICTOYHBIC KOHTAKTHI.

Cemunap Ne 5. Penpoayknus kierok (1,5 9).
Murotuueckuii  (KJIETOYHBIM) MUK €ro peryisaius. 3aKOHOMEPHOCTH
perumkanuu JIHK. Kunerndeckue mexanu3mMbl MuTo3a. CpaBHUTEIbHAS LIUTOJIOTHS

MHTO3Aa. MOI[I/I(I)I/IKaHI/II/I MHUTOTHYCCKOI'O LIUKJIA.



Cemunap Ne 6. Inddepenuunanus kiaerox (1,5 9).
O6mue nonsitusa kierounoit nuddepennmarnuu. Teopus muddepeHManbHON
OKCIPECCHH TeHOB. WMHAYKTOpbI U perynsTopsl auddepeHuuanu  KIEeTOK.

Mexanu3mbl 1 epeHnanbHON IKCIPECCUU TEHOB.

I1l. YHEBHO-METOANYECKOE OBECIIEYHEHUE
CAMOCTOSATEJBbHOM PABOTHI OBYUAIOIIIUXCA

VY4eOHO-MeTOINYECKOE 00ECTIEUeHHE CAMOCTOSITENBHOM padOThl O0YYArOIINXCS
1o aucuuiuinie « QyHKIMOHaIbHasi MOP(}OIOTrHs KJIETOK U TKaHEW» MPEICTaBICHO B
[Tpunoxenuu 1 u BKiIro4aeT B ceOs:

- IJIaH-Tpa(UK BBIMOJIHEHHUS CaMOCTOSTEIbHON pabOThI 1O AUCLUHUILUIMHE, B TOM
YuClie IPUMEPHbIE HOPMBI BPEMEHH Ha BBITIOJHEHHE 110 KaXXI0MY 33JJaHUIO;

- XapakTEepUCTHKA 3aJaHui Uil CaMOCTOSITENbHOW pPabOThl CTYAEHTOB U
METOUYECKHE PEKOMEHIALINHU IO UX BBITIOJIHEHUIO;

- TpeOOBaHUS K IPEJCTABICHUIO U O(OPMIIEHHUIO PE3YJIbTaTOB CaMOCTOSTENIBHOM
paboThI;

- KPUTCPHUHU OLCHKHU BBITTOJITHCHHUA CaMOCTOSITEJIbHOMN pa6OTI>I.

IV. KOHTPOJIb JJOCTUXEHUS IIEJENA KYPCA
J1J1s1 KOHTPOJIsI MOTYT MCTOJIb30BAThCS CIIEAYIONINE OLICHOUYHbBIE CPECTBA:
YO-1 —uanuBuayansHOE cobeceJ0BaHNe, B OCHOBHOM Ha DK3aMEHE;
YO-2 — KOJUTOKBUYM — yueOHOE 3aHATHE B BHJI€ KOJUICKTUBHOTO COOECEIOBaHUS U
JTUCKYCCHU;
[1P-1 — nucbMeHHbIN (MJIM KOMITBIOTEPHBIN) TECT;

[1P-6 — nabopaTtopHas pabdora.

Neo | KonTponupyembie MOAYIH OueHoYHbIE CPEACTBA -
1/ /paszniensl / TeMbl Kons! 1 3Tamnsl HanMEHOBAaHUE




JUCIUILTAHBI dbopMupoBaHUs TEeKYIIMA | IPOMEXYTOUHAs
KOMTICTCHITHIA KOHTPOJIb aTTecranus
Tema 1. Benenue. IK-1 3HaHue I1P-6 YO-1
[Ipeamer u MeTobI [IK-13 | Ymenue
UTOJIOTUU Bnanenue
OIIK-3 | 3nanue I1P-6 YO-1
OIIK-5 | Ymenue
Bnanenue
Tewma 2. Kietka - IK-1 3HaHue I1P-6 YO-1
AJIeMEHTapHast )KUBast [IK-13 | Ymenue
cucrema Bnanenue
OIIK-3 | 3nanue I1P-6 YO-1
OIIK-5 | Ymenue
Bnanenue
Tewma 3. ['eHeTH4eCKUi IK-1 3HaHue YO-2 YO-1
arnmapar KJIeTKH U YmMenue [1P-1
OpraHu3aIus Bnanenue I1P-6
TPAHCKPHITIIHA OIIK-3 | 3nanue I1P-6 YO-1
(unaTepdaszHoe sapo) OIIK-5 | Ymenue
Bnanenue
Tewma 4. Opranuzanus I1K-1 3HaHUE YO-2 VO-1
MJIACTUYECKOTO Ymenue I1pP-1
MeTabor3ma B Bnanenue I1P-6
nuTorasMe (BakyossipHasa | OINK-3 | 3nanue YO-2 YO-1
cucTeMa KIJIETKH) OIIK-5 | YMenue I1P-6
Bnanenue
Tema 5. Opranuszanus [1K-1 3HaHue YO-2 YO-1
HSHEPreTUYECKOro YMenue I1P-1
MeTaboar3ma Bnanenue I1P-6
(MHTOXOHIPUU U OIIK-3 | 3nanue YO-2 YO-1
TUTACTHTBI) OIIK-5 | Ymenwue I1P-6
Bnanenue
Tema 6. OnopHo- [1K-1 3HaHue YO-2 YO-1
JBUTATEIbHAs CUCTEMA YMmenune I1P-1
(uMTOCKENeT) Bnanenue I1P-6
OIIK-3 | 3nanue YO-2 YO-1
OIIK-5 | Ymenue I1P-6
Bnanenue
Tema 7. IloBepxnoctueii | I1K-1 3HaHue YO-2 YO-1
arnmapar KiIeTKH YMenue I1P-1
(TutazmaTudeckas Bnanenue I1P-6
MeMmOpaHa, mnazmaiemma) | OIIK-3 | 3nanue YO-2 YO-1
OIIK-5 | Ymenue I1P-6
Bnanenue




8 | Tema 8. Penponykuus I1K-1 3HaHue YO-2 v¥O-1
KJIETOK Ymenue I1P-1
Bnanenue I1P-6
OIIK-3 | 3nanue YO-2 YO-1
OIIK-5 | YMmenne I1P-6
Bnanenue
9 | Tema9. Iudpdepennmannus | I1K-1 3HaHue YO-2 YO-1
KJIETOK YmeHue I1P-1
Brnanenue
OIIK-3 | 3nanue YO-2 YO-1
OIIK-5 | YMmenne
Bnanenune
10 | Tema 10. PeakTUBHOCTB, IK-1 3Hanne YO-2 VO-1
[1aTOJIOTHUS U CMEPTh YMeHue [1P-1
KJIETOK Bnanenue
OIIK-3 | 3uanue YO-2 YO-1
OIIK-5 | YMmenune
Bnanenue
11 | Tema 11. Knerounas IK-1 3HaHue YO-2 YO-1
TEeopHst [IK-13 | Ymenwue
Brnanenue
OIIK-3 | 3uanue YO-2 YO-1
OIIK-5 | YMmenne
Brnanenue

KoHTpoJIbHBIE 1 METOAMYECKUE MaTEpHUallbl, a TAKXKE KPUTEPUU U TMOKA3ATEIH,
HEOOXOJMMbIC JJIsi OLICHKU 3HAHUM, YMEHUMN, HABBIKOB U XaPAKTEPU3YIOIIUE STaIlbI
dbopMupOBaHUSI KOMIIETCHIIUN B MPOIECCE OCBOCHUSI 00pa30BaTEIbHONU MPOrPaAMMBI,

npeacTasiieHsl B [Ipunoxenuu 2.

V. CIIMCOK YYEBHOM JIUTEPATYPBI U
NHOOPMALIMOHHOE OBECIIEYHEHHUE JUCIHUIIJIMHBI

OcHoBHas JuTEpaTypa

1. AnucumoB A.Il. Iurtonorusa. KoHcheKT-pe3eHTalusl JIEKIIMOHHOTO Kypca.
BnaguBocToK: U3]-BO JIB®Y, 2017.
https://www.dvfu.ru/upload/medialibrary/026/AHUCHUMOB _ITuTosmorus.pdf



https://www.dvfu.ru/upload/medialibrary/026/АНИСИМОВ_Цитология.pdf

. AnucumoBa A.A., Kapetrun lO.A., AnucumoB A.Il. buonorus kieTtku c

OCHOBaMU AMOPHOJIOTUM U TUCTOJOTUM. BianuBocTok: u3n-Bo [laabHEBOCT.
YH-Ta, 2009. 220 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:286441&theme=FEFU

. AdanaceeB, 10. U. T'ucronorusi, >MOpuOJIOTHs, HUTOJOTUS : Y4EOHUK Jis
BbICIIETO TMpodeccuoHanbHoro obpazoBanusi / FHO. U. AdanaceeB, H. A.
KOpuna, b. B. Anemun u ap.; mox pex. FO. U. AdanaceeBa, H. A. FOpunoii. —
M.: I'OOTAP-Menua, 2013. — 798c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:695450&theme=FEFU

. AdanaceeB, 0. W. I'ucronorusi, sMOpHUONOTUS, LUTONOTHUS [DIEKTPOHHBIM
pecypce] : yuebnuk / FO. U. Adanacees, H. A. FOpuna, E. ®. KotoBckuii u np.
; mox pen. 0. . AdanaceeBa, H. A. FOpunoii. - 6-¢ u3z., mepepad. u Ao1. -
M. : I'SOTAP-Menua, 2016. — 800 C.
http://www.studentlibrary.ru/book/ISBN9785970436639.html

. AdanacweB, 0. U. T'ucronorusi, sMOpuoIOTHSI, TUTOJIOTHS | YYCOHUK JJIs
By30B / [O. . AdanaceeB, H. A. IOpuna, b. B. Anemmn u np.] ; mox pex. O.
N. AdanaceeBa, H. A. IOpunoii. - Mocksa : [DOTAP-Menua, 2018. - 798 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:871086&theme=FEFU

. beikoB B.JI., ['uctonorus, nuuronorust u sMOpuosiorus. Atnac [DIeKTPOHHBIH
pecypc]: yueonoe nocodue / beikos B.JI., FOmkanuesa C.U. - M. : 'D0OTAP-
Memua, 2013. - 296 c. - ISBN 978-5-9704-2437-7 - Pexwum nocryna:
http://www.studentlibrary.ru/book/ISBN9785970424377.html

. beikoB B.JI., ['uctonorus, uuronorust u sMOpuosorusa. Atiac [DIEeKTpOHHBIH
pecypc] : yuebroe nmocodbue / beikos B.JI., FOmkanmnesa C.H. - M. : TDOTAP-
Menua, 2015. - 296 c. - ISBN 978-5-9704-3201-3 - Pexwum npocryna:
http://www.studentlibrary.ru/book/ISBN9785970432013.html

. Bepemaruna B. A. OcHoBbI 00111e# 1TUTONIOTHH : Y4eOHOE TTOcOOre IS BY30B. -
Mockaa: Axanemus , 2007, 2009. 172 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:255361&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:290938&theme=FEFU



http://lib.dvfu.ru:8080/lib/item?id=chamo:286441&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:695450&theme=FEFU
http://www.studentlibrary.ru/book/ISBN9785970436639.html
http://lib.dvfu.ru:8080/lib/item?id=chamo:871086&theme=FEFU
http://www.studentlibrary.ru/book/ISBN9785970424377.html
http://www.studentlibrary.ru/book/ISBN9785970432013.html
http://ini-fb.dvgu.ru:8000/cgi-bin/gw/chameleon?sessionid=2012120614524415541&skin=default&lng=ru&inst=consortium&host=vtls.lib.dvgu.ru%2b1111%2bDEFAULT&patronhost=vtls.lib.dvgu.ru%201111%20DEFAULT&search=SCAN&function=INITREQ&sourcescreen=INITREQ&pos=1&rootsearch=3&elementcount=1&u1=2009&t1=%d0%90%d0%ba%d0%b0%d0%b4%d0%b5%d0%bc%d0%b8%d1%8f&beginsrch=1
http://lib.dvfu.ru:8080/lib/item?id=chamo:255361&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:290938&theme=FEFU

9. T'mctonorusi, uMTONOTUsA, 3MOpHOJOTH: ariac: ydeOHoe mocobue / B.JL
beikoB, C.M. KOmxkanneBa. — M.:. I'DOTAP-Memma, 2012. — 293 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:695364 &theme=FEFU

10.3umatkun, C. M. I'uctonorusi, HUTONOTUS U SMOPUONIOTUSA [DIEKTPOHHBIN
pecypc] : yuebHoe mocodue / C. M. 3umMaTKuH. — JIEKTPOH. TEKCTOBbHIE
naHHble. — MuHCK : Beimimas mxkoia, 2013. — 229 ¢. — 978-985-06-2224-
2. — Pexum nmocryma: http://www.iprbookshop.ru/20210.html

11.Yenmor IO.C. Bpeaenue B KICTOYHYIO OHOJIOTHIO : YYEOHMK IS
YHUBEPCUTETOB MO OuosorndeckuMm crnenuanbHocTsiM / FO. C. Yennos. -
Mocksa : AnbsHc, 2015. — 494 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:776847&theme=FEFU

12.Yenmnos 10.C. IluTonorus ¢ sneMeHTaMy HEJUTIOISpHON maroioruu. M: U3a-

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

JlonoiHUTE IbHAS JIMTEpaTypa
1. beikoB B.JI. [uromoruss u oOmas rucronorus. OyHKIHUOHATbHAS
MopdoJiorust ki1eTok u Tkaneit uenoseka. C-116: COTHUC, 1999. 520 c.
2. beikoB B. JI. I'mctonorus, muTosorust U SMOPHOJIOTHS © aTjac : ydeOHoe
nocodue [ METUIIMHCKUX, OMOJIOTUYECKUX U BETEpUHAPHBIX BY30B] / B.
JI. Beixos, C. . FOmkannesa. - Mocksa : [DOTAP-Menua, 2012. — 293 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:695364&theme=FEFU

3. BacumpeB IO.I'. Tpommn E.N., fArmos B.B. IluTomorus, rucronorus,
smbOpuosorus. C-110: «Jlanb», 2009. 576 c.

4. Ilurtonorus. I'mcromorust. DMOpuoIoTHs : y4eOHUK TUIA
cenbckoxo3siiicTBeHHbIX By30B / O. I'. BacunweB, E. U. Tpomwun, B. B.
Armos. -  Cankr-Ilerepobypr :  Jlams, 2013. - 575 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:777156&theme=FEFU

5. Hepsoun . I'. ®@yHxkumoHanbHass MOp(}OJOTUs KIETKU [DIEKTPOHHBIN
pecypc] : yaeOHoe rmocoowue. Mockaa, 2011.

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



http://lib.dvfu.ru:8080/lib/item?id=chamo:695364&theme=FEFU
http://www.iprbookshop.ru/20210.html
http://lib.dvfu.ru:8080/lib/item?id=chamo:776847&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:695364&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:777156&theme=FEFU
http://ini-fb.dvgu.ru:8000/cgi-bin/gw/chameleon?sessionid=2012120614524415541&skin=default&lng=ru&inst=consortium&host=vtls.lib.dvgu.ru%2b1111%2bDEFAULT&patronhost=vtls.lib.dvgu.ru%201111%20DEFAULT&search=SCAN&function=INITREQ&sourcescreen=NEXTPAGE&pos=1&rootsearch=3&elementcount=1&u1=1003&t1=%d0%94%d0%b5%d1%80%d1%8f%d0%b1%d0%b8%d0%bd,%20%d0%94%d0%bc%d0%b8%d1%82%d1%80%d0%b8%d0%b9%20%d0%93%d0%b5%d0%bd%d0%bd%d0%b0%d0%b4%d0%b8%d0%b5%d0%b2%d0%b8%d1%87.&beginsrch=1
http://lib.dvfu.ru:8080/lib/item?id=chamo:403149&theme=FEFU

10.

11.

12.

13.

1.

3aBap3un A.A., Xapazosa A./[., MomutBur M.H. buonorus knetku: oGras
nuronorusa. C-116.: C-II6I'Y, 1992. 320 c.

Knerku /[Matikn Kanepon, Matt Usnmen, benmkamun Jlstoudn u ap.] ;
pen.: b. Jletoun [u np.]; mep. ¢ aurn. W.B. dununnoBuuya.Mocksa:
BMHOM. JlabopaTopus 3HAHUU, 2011. 951 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:668066&theme=FEFU

Kysnenos C.JI, Mymxkambapos H.H., Topsaukuna B.JI. Atmac mno
THUCTOJIOTMM, ULUTOJOTMM M 3MOpuonoruu. — M.: MenunuHckoe
nH(popmanmoHHoe areHcTBo, 2002.- 374c.

[Ipaktukym mo murosnoruu: 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 NIUTOJIOTHH, TUCTOJOTHUU U
smOpuosiorun. M.: OOO U3a-Bo Onukc, Mup u obpazopanue, 2006 r. 400
C.

Coru B.®., [{piranosa H.A., AGaynkun I'.B. CtpykrypHO-(DyHKIIOHATBHAS
OpraHu3alys 3yKapuOTHUECKON KJIETKH : y4eOHO-METOJUUYECKUIM KOMIUIEKC
/YbIHOBCKUN TOCYJApCTBEHHBI yHUBEpPCUTET. YJIbAHOBCK: M31-BO

VY IbIHOBCKOIO YHUBEPCUTETA, 2006. 84 C.

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

[Hanenko JI. B., boiiko 1O. C. Iuronorus: y4yeOHOe mocoOue it
CEJIbCKOXO3SIUCTBEHHBIX BY30B IO OMOJOTHMYECKMM CHEIHAIbHOCTSIM
[PoctoB-Ha-Jlony: dennkc, 2009.186 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:292940&theme=FEFU

Ilepeyens pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHHKAIIMOHHON CeTH
«AHTepHeT»

http://elementy.ru/ - aneKTpOHHBIN pecypc HAyYHBIX HOBOCTEH.



http://lib.dvfu.ru:8080/lib/item?id=chamo:668066&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:115912&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:57001&theme=FEFU
http://ini-fb.dvgu.ru:8000/cgi-bin/gw/chameleon?sessionid=2012120614524415541&skin=default&lng=ru&inst=consortium&host=vtls.lib.dvgu.ru%2b1111%2bDEFAULT&patronhost=vtls.lib.dvgu.ru%201111%20DEFAULT&search=SCAN&function=INITREQ&sourcescreen=NEXTPAGE&pos=1&rootsearch=3&elementcount=1&u1=2009&t1=%5b%d0%98%d0%b7%d0%b4-%d0%b2%d0%be%20%d0%a3%d0%bb%d1%8c%d1%8f%d0%bd%d0%be%d0%b2%d1%81%d0%ba%d0%be%d0%b3%d0%be%20%20%d1%83%d0%bd%d0%b8%d0%b2%d0%b5%d1%80%d1%81%d0%b8%d1%82%d0%b5%d1%82%d0%b0%5d&beginsrch=1
http://ini-fb.dvgu.ru:8000/cgi-bin/gw/chameleon?sessionid=2012120614524415541&skin=default&lng=ru&inst=consortium&host=vtls.lib.dvgu.ru%2b1111%2bDEFAULT&patronhost=vtls.lib.dvgu.ru%201111%20DEFAULT&search=SCAN&function=INITREQ&sourcescreen=NEXTPAGE&pos=1&rootsearch=3&elementcount=1&u1=2009&t1=%5b%d0%98%d0%b7%d0%b4-%d0%b2%d0%be%20%d0%a3%d0%bb%d1%8c%d1%8f%d0%bd%d0%be%d0%b2%d1%81%d0%ba%d0%be%d0%b3%d0%be%20%20%d1%83%d0%bd%d0%b8%d0%b2%d0%b5%d1%80%d1%81%d0%b8%d1%82%d0%b5%d1%82%d0%b0%5d&beginsrch=1
http://lib.dvfu.ru:8080/lib/item?id=chamo:254884&theme=FEFU
http://ini-fb.dvgu.ru:8000/cgi-bin/gw/chameleon?sessionid=2012120614524415541&skin=default&lng=ru&inst=consortium&host=vtls.lib.dvgu.ru%2b1111%2bDEFAULT&patronhost=vtls.lib.dvgu.ru%201111%20DEFAULT&search=SCAN&function=INITREQ&sourcescreen=NEXTPAGE&pos=1&rootsearch=3&elementcount=1&u1=2009&t1=%d0%a4%d0%b5%d0%bd%d0%b8%d0%ba%d1%81&beginsrch=1
http://lib.dvfu.ru:8080/lib/item?id=chamo:292940&theme=FEFU
http://elementy.ru/

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

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

«bnonoruu yegoBekay: buoIOTrus KIeTKU.

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

OHOJIOTHH.

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

KJIETOYHOU OMOJIOTHH.

6. http://window.edu.ru/resource/881/74881 - Kabasa H.B., Kab6asa O.C.

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

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

A.B. Ilutomornueckoe H3y4eHUE PACTUTENBHBIX W KUBOTHBIX KIIETOK:
VYuebHoe nocobue 1o kypey "Luronorus". - Boponex: U3a-so BI'Y, 2005.
- 79 c.

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

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

2009. - 176 c.

Ilepeyenb nH(pOPMALTMOHHBIX TEXHOJIOTHHA U
NMPOrpaMMHOI0 obecneyeHnst

1. ITpu ocymiecTBieHHH 00pPa30BATEIBLHOrO MPOIECCa CTYACHTbI MCHOJb3YIOT
nporpamMmmHoe oOecneuenue: MicrosoftOffice (Access, Excel, PowerPoint, Word u
1Ip.), DJIEKTPOHHBIE pecypchl caita [IBOY, Bkimouas ObC J[BOY.

2. Hayunas omektponHass  Oubnumoreka eLIBRARY, »saexkrponHO-
oubnuoTeuHass cucreMa u3marenbcTBa  «JIaHb», JJIeKTpoHHAs OMOIMOTEKa
"KoncynpranT crynenta”, uapopmannonnas cucrema "EJJMHOE OKHO" noctyma
o0paszoBaTeIbLHBIM pecypcaM JIOCTYI K AJIEKTPOHHOMY 3aKa3y KHHUT' B OHUOJIHOTEKE

JIBOY.


http://molbiol.ru/
http://humbio.ru/humbio/cytology/00000d33.htm
http://biology-of-cell.narod.ru/
http://webembryo.narod.ru/cel_biol.htm
http://window.edu.ru/resource/881/74881
http://window.edu.ru/resource/457/59457
http://window.edu.ru/resource/331/65331

VI. METOAUYECKHUE YKA3ZAHUSA 110 OCBOEHUIO TUCHUIIJINHBI

B npouiecce nzydenus qucumuinHbl « OyHKIIMOHATbHAST MOP(POTIOTHUS KIETOK U
TKaHeil» mpeanararoTcss pazHoOOpa3Hble METO/Abl U CPEACTBAa OCBOECHUS Y4eOHOTro
COJEpKaHUsA: JEKUUH, JlabopaTopHble pPA0OTHI, KOJJIOKBUYMBI, TECTHUPOBAHUE,

CaMOCTOATCI/IbHAaA pa60Ta CTYyACHTOB.

Jleknusi — OCHOBHasi akTHMBHas (opMa ayJIUTOPHBIX 3aHATUH, Pa3bsICHEHUS
OCHOBOIIOJIATalOIIMX  TEOPETUYECKUX  Pa3hEeiIoB,  KOTOpas  MIPEAIoiaract
VHTCHCUBHYIO  YMCTBEHHYK)  JI€ITEIBbHOCTb  CTyIdeHTa. Jlekuus  HOCHUT
MMO3HABATEIbHBIA, PA3BUBAIOIINN, BOCHUTATEIIBHBIN M OPraHU3YIOMIMN XapakTep.
KoHcnekT Jiekuuid moMoraeT yCBOUTh TEOPETUUYECKHUI MaTeprall TUCUMIUIMHBL. [Ipu
CIIyIIaHWUW JICKIIMM HAJA0 KOHCIEKTUPOBATh €€ pPYyOpHUKaIrio, TEPMHUHOJIOTHIO,
KIIFOUEBBIE CJI0BA, onpenenaeHus, ((oOpMyJbl, IpaQUUECKUe CXEMBI.

[Ipu nomamiHedt paboTe C KOHCHEKTOM JIEKIUHA HEO0OXOJMMO HCIOJIb30BATh
OCHOBHOUM Y4EOHUK U JOTIOJHUTEIBHYIO JIUTEPATYPy, KOTOPhIE PEKOMEH0BAHBI 1O
JTAaHHOM JUCIUIIIIMHE.

[Ipyu u3NOKEHUM JEKIMOHHOTO Kypca B KauecTBe (OpM HHTEPAKTUBHOTO
0o0y4eHHUs UCTIONIB3YIOTCS: JEKIUs-0ece1a, KIS -BU3yaIn3allnsl, KOTOPbIE CTPOSATCS
Ha 0a3e TMPEANIeCTBYIOMUX 3HAHWM, BKJIIOYas CMEXHbIE AUCHUIUIMH. Jlis
WUTIOCTPALIMY TIPUMEHSIIOTCS TPE3CHTAINK, MHTEPAKTUBHAS JI0CKA, TAOIUIIbI, CXEMBI.
[lo xomy WU3JIOXEHUS JICKIIMOHHOTO MaTepuajga CTaBsITCsS MPOOJIEMHBIE U
ITPOBOLIMPYIOLIME BOIPOCHI, BKIIFOYAKOTCS 3JIEMEHTBI TUCKYCCHH.

Jlekuus-susyaauszanus. YUTeHue JIEKIIMU COMPOBOKIAETCS KOMIIBIOTEPHOU
npe3eHTaluen ¢ 6a30BbIMU TEKCTaMU (3aroJioBKU, (OPMYJIUPOBKH, KIOUEBBIEC CIOBA
U TEPMUHBI), WUIIOCTPAUAMU MHUKPOCKOIHUYECKUX U YJIbTPAMHUKPOCKOIUYECKUX
M300paKeHU KJIETOK, PUCOBAHUEM CXEM M HamucaHueM (opmyJl Ha UHTEPAKTUBHOM
JIOCKE, TIPOU3ZBOJMUTCS JIEMOHCTpAIUsl HAIJBIAHBIX TaOMWIl W CHAlJoB, YTO

CHOCO6CTByeT Jydmi€eMy BOCIIPUATHIO U3JIaracMoro Mmarcpuala.



Jleknusi-0ecena — «IMAJIOT C AYJUTOpUENH» — SBISETCA PACHPOCTPAHEHHOM
¢dbopMOil HHTEPAaKTUBHOTO OOYUYEHHUS U TMO3BOJISIET BOBJIEKATh CTYJEHTOB B y4eOHBIN
MPOIIECC, TaK KaK CO3JaeT MPAMOM KOHTAKT TMPENOJABATeNsl C ayJuTOpHEN.
CrynmeHtaM  3aJar0TCsl  BOMPOCHI  MPOOJIEMHOTO,  MPOBOLMPYIOIMIETO WU
uH(popMaIMoOHHOro XapakTepa. CaMH CTYJIEHTHI TaKK€ MOTYT 3aJaBaTh BOIPOCHI.
JIroboli W3 CTYJIEHTOB MOXET IMpPEJIOKUTh CBOW OTBET, JAPYrOM MOXKET €ro
JOTONHNUTE. Takas (opma JIeKIIMHM MO3BOJISET BOBJIEYh BCEX CTYIACHTOB B padoTy,
aKTUBU3UPOBaTh UX BHUMAHHUE, MBIIUICHUE, I[IOJIYYUTh KOJUICKTUBHBIA OIIBIT,
HAy4YUTHCSI POPMYIHPOBATH BOIIPOCHI.

JlaGopaTopubie padoTsl. JlabopaTopHble pabOTHI MOBBIIAIOT KAYECTBO
oOyueHusi, CHOCOOCTBYIOT Pa3BUTHUIO MMO3HABATEIbHOW aKTUBHOCTH y CTYJIEHTOB, MX
JIOTUYECKOTO MBIIUIEHWS M TBOPYECKOW CaMOCTOSTENBHOCTH. B mponecce
BBIMIOJIHEHUsI ~ JIaOOpaTOpPHBIX  pabOT  yriyOsloTCsT M KOHKPETH3UPYIOTCS
TEOPETUYECKHE 3HAHUsSI, BbIPAOATHIBACTCS YMEHUE IPUMEHATh MX Ha TMPaKTHKE.
[IpunoOpeTarorcs HaBBIKKM PAOOTHI ¢ MUKPOCKOIIAMH U 3JIEKTpOHOrpaMMaMu. CTyaeHT
3apUCOBBIBAET MUKPOCKONIMYECKHME IIpenaparbl, OINHUCHIBAET WX, IPOBOJUT
CpPaBHUTENbHBIA aHanu3, 0000IIaeT MoiaydeHHbI Mmarepuan. Bece sto dopmupyer

HABBIKH UCCIIE0BATENILCKON paboThl U po(heccHoHaTbHbIE KOMIIETEHITUH.

KomiokBuymsbl. KomnokBuyM — KoOJJIEeKTHBHas (opma paccMOTpEHHsS U
3aKpervieHust yuyeOHoro marepuana. KoloKBUYyMBI SIBISIOTCSI OJHUM U3 BHUOB
NPaKTUYECKUX  3aHITUH, NpPeJHA3HAUYEHHbIX JJs  YIIOyOJIEHHOTO  M3Yy4YeHUs
JTUCUUIUIMHBI, TMPOBOJAATCS B HWHTEPAKTUBHOM pexume. Ha 3aHATHAX 1O Teme
KOJUTOKBUYMa pa30MparoTcs BOMPOCHl, BMECTE C IMPENoJaBaTe]eM MPOBOAMUTCS HUX
o0Cy’KIeHle, KOTOpOE HaIpaBJIEHO HA 3aKpelIeHue Marepuasa, (pOopMUPOBAHUE
HAaBBIKOB BECTH I[IOJIEMHKY, pPa3BUTHUE CAMOCTOSATEIBHOCTH M KPUTUYHOCTH
MBILUICHUS, Ha  CIOCOOHOCTh  CTYJEHTOB  OpPUEHTHPOBAThCS B  OOJBLIMX
MH(OPMAIMOHHBIX MOTOKaX, BbIPA0ATHIBATH M OTCTaWBAaTh COOCTBEHHYIO MO3UIUIO

1o MPOOJIEMHBIM BOIIPOCaM Y4€OHOU JTUCIIUTLIUHEI.



B kauecTBe METOJOB UWHTEPAKTUBHOIO OOy4YeHUS Ha KOJUIOKBHyMax
UCTIONIB3YIOTCS: pa3BepHyTas Oeceqa, TUCIYT, Mpecc-KOHpEpEeHIIHS.

Pa3BepHyTasi Oecega mpeanoyaraeT MOATOTOBKY CTYAEHTOB IO KaXKIOMY
BONPOCY TIUJIaHA 3aHATHS C E€OUHBIM JUJISI BCEX TMEPEYHEM PEKOMEHIyeMOu
00513aTEeNIbHON U JTOTIOJIHUTENILHOM TUTepaTyphl. JJOKIaapl TOTOBATCS CTYACHTaMH 110

3dpaHCC HpCI[JIO}KeHHOI?I TCMATHUKC.

Jluckyccusi B Tpymrne HMEET pPsii JOCTOMHCTB. JIHMCKyCCUSI MOMKET OBbITh
BbI3BaHA MPEMNOIaBaTEIEM B XO/I€ 3aHATHUS WIH e 3apaHee IUlaHupyercs uM. B xoze
MOJIEMUKH CTYACHTHI (DOPMUPYIOT Y Ce0s1 HAXOTUMBOCTb, OBICTPOTY MBICIUTEIHHOM

PCaKIUU.

HpeCC-KOH(l)epeHIII/IH. HPGHO,Z[aBaTCJIB mopy4act HCCKOJbBKHM CTYACHTaAM
IIOATOTOBUTL KPATKHC (TGSI/ICHBIG) COO6IH€HI/I$I. ITocne JOKJIIaJO0OB CTYACHTHI 3a4ar0T
BOIIPOCKHI, HA KOTOPBIC OTBCHAIOT AOKJIAJYUKHN U JPYIUC YJICHBI 3KCH€pTHOﬁ TPYIIIIBI.
Ha ocHoBe BOIIPOCOB U OTBCTOB PA3BCPTHLIBACTCA TBOPUCCKAA NUCKYCCHA BMCCTC C

npernogaBaTciICM.

Koutpoabnbie TecTbl. lcnonb3yerca ONaHKOBOE WM KOMIIBIOTEPHOE
TECTUPOBAHUE B PEKUME BbIOOpA MPABUIIBHBIX OTBETOB, YCTAHOBJIEHHSI COOTBETCTBHUS

MOHATUM, 0003HAUCHHUSI IETAJICH Ha cCXeMaxX U MpoY.

MeToanueckue yKazaHusi o padore ¢ JuTepaTypou

Hano cocraButh mnepBOHAYANbHBIN CHUCOK HMCTOYHUKOB. (OCHOBOM MOXKET
CTaTh CIUCOK JIMUTEPATypbhl, pEKOMEHJIOBAHHBI B pabouell mporpamme kypca. Jlms
yno0cTBa pabOThl MOXKHO COCTaBUTh COOCTBEHHYHO KapTOTEKY OTOOpaHHBIX
WUCTOYHUKOB ((paMuIMsi aBTOPOB, 3arjiaBue, XapaKTEPUCTUKHU W3JaHUSI) B BHJC
pabGouero ¢aiina B kommbioTepe. Takas KapToTeKa MUMEET MPEUMYIIECTBO, T.K. OHA

IIO3BOJIACT I[O63BJI$ITB HNCTOYHHUKH, 3aMCHATH IIO HCO6XOI[I/IMOCTI/I OIHHW Ha APYIHcC,



[TepBOHAYAIBHBIN CHUCOK JIATEPATYPHI MOKHO JOIOJIHUATD, UCTIOB3YS ICKTPOHHBIN
katayor oudimoreku JIBOY.

Pabotas ¢ muTeparypoii o TO# WK Ipyroi TeMe, Halo HEe TOJIbKO MPOYMTATh,
HO M YCBOWTH METOJI €€ M3yUCHHs: CICNIaTh KPaTKUH KOHCIICKT, aJTOPHTM, CXEMY
IPOYMTAHHOTO MAaTEpHJIa, YTO II03BOJIAET OBICTpEE €ro IOHATh, 3allOMHUTH. He

PCKOMCHAYCTCA JOCJIOBHO IICPCIIUCBIBATDL TCKCT.

Vil. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
AN CIUITJIMHBI

1. JlekuuoHHass ayaUTOpUS C MYJIbTUMEIUWHBIM  OOECIIEUEHUEM U
WHTEPAKTUBHOU JTOCKOU.

2. Ayaurtopust s TPOBEACHMs J1aOOPATOPHBIX 3aHATUH, KOJJIOKBUYMOB HU
TECTUPOBAHMUS.

3. YueOHas maboparopusi, CHaOXEHHas MEPCOHAIBHBIMU MHKPOCKOIIAMH,
MUKPOCKOIIMYECKUMH TIpernapaTamMy, 3JIEKTpOHOTpaMMaMH, aTjiacaMu, TaOJIuLaMHy,
crangamMu, KOMIbIOTEPHBIMHA MPE3ECHTALUSIMU.

4. J1nsg OTAEIbHBIX TEM HCIOJIB3YIOTCS CHEIMAIM3UPOBAaHHbIE YUeOHO-HAyYHbIE
7ab0paTOpuM  THCTOJOTMYECKOIO  aHajlu3a,  ONTHYECKOM  MHUKPOCKOIMHH,

KYJIbTUBUPOBAHHUS KJIETOK U TKAHEM.

HaumeHnoBanune 000pyJ0BaHHBIX

Ne IIOMEIIECHUN U ITIOMENECHUN 111

n/n CaMOCTOSITENIbHON PabOTHI €
yKa3aHUeM ajpeca

JIaGoparopus 00111ero NpakTUKyMa Io

TEHETHKE:

690001, ITpumopckuii kpaii,

r. BnaguBocToK,

0. Pycckuii, kamnyc JIBOVY, kopnyc

L, ayn.L707 (yueOHas aynuTopus ais

MIPOBEJICHUS 3aHSATHH JIEKIIMOHHOTO U

IIPAKTUYECKOI0 TUIA)

[lepeueHb OCHOBHOTO 00OPYAOBaHUS

Mynetumenuiineiii - npoektop  NEC
VT46RU — 1 mr.; mepeHOCHOW 3KpaH
Draper Consul — 1 mr.; HOYTOYK;
HacTeHHbIH ’kpaH Draper Baronet — 1 mr.;
JIabGopaTopHbIe CTOJBI U CTYIIBSI.




JlabGopaTopus 001Iero MpakTUKyMa o
IUTOJIOTHH, THCTOJIOTUU u
AMOPHOJIOTHUH:

690001, ITpumopckuii kpai,

r. BmaguBocTok,

0. Pycckuii, kamnyc JIBOVY, kopnyc
L, ayn.L708 (yueOnast aynuropus s
MPOBEACHUS 3aHATHI 1a00paTOpHOTO
Y IPAKTHUYECKOTO THIIA)

Xonomumeauk OKEAH RN-3520 — 2 miT.;
xad mis maboparopHoi mocynsl JIAB-
PRO HIIT 50.50.195 — 3 mr.; Hlkad mis
obopynoBanuss — 2 mr.; lkad
obmenaboparopusii  JIAb- PRO 11T
80.50.195 - 2 T, Mukpockon
OWONIOTMYEeCKHA 111 J1a00paTOPHBIX
uccaenoBanuii Primo Star — 12 miT,;
JlabopatopHble cTONBl U CTYJbs; HabGop
MUKPOTPEapaToB 1o ITUTOJIOTHH,
TUCTOJIOTUH U dMOpHosiorun; Harmsmasiit
Marepuan (TabJUIBl U JIP.) MO UTOJIOTUH,
THCTOJIOTUU U SMOPHUOJIOTHH.

JlabopaTopus KyJIbTYphl KIETOK U
TKaHEH:

690001, ITpumopckuii kpaid,

r. BmaanBocTok,

0. Pycckuii, kamnyc JIBOVY, kopnyc
L, ayn.L729 (yuebHas aynuropus I
MIPOBEACHUS 3aHATHI 1a00paTOpHOTO
Y TIPAKTUYECKOTO THIIA)

ABrokiiaB 19 7. HACTONBHBINA II/aBTOMAT
Tuttnauer 2340 EMK — 1 mr.; Becw
anammtraeckre 210r/0,1mr (Ohaus) — 1
wr.; UBII APC Back-UPS CS 650 — 2
mt.; UBIT APS Back-UPS 1100VA 230V
BX1100CI-RS - 2 mr.; Kowmmieke
MEJIKOTO 00opya0OBaHUs JUIs
JlaGopaTopuu  KJIETOYHOW  OHWOJIOTHH;
Jlamunapubiii mkagp Boxun — 1 T
Memanka maramutHas ~ MSH-300 ¢
nogorpeBoM — 1 1mT.; MynbTUra3oBblil
UHKYOaToOp Ul CTBOJIOBBIX KieTok NU
4950E - 1 mr;  IIpoTounsrii
urodayopumerp BD Accuri C6 (Becton
Dickinson) — 1 mr.; CrctemMa nony4eHus
yABTPAYUCTOM BOJBI JUIS  KIJIETOYHBIX
KyIbTyp ¥  MOJIEKYJSIDHOTO  aHaIn3a
Mennana-  ¢uietp - 1 mr;
CrieKTpooTOMETP BioSpec-mini
(Shimadzu. Slnonus) — 1 wr.; Tepmocrar
cyxopo3aymHbii  BDS5S3 - 1 mr;
Xonomumeauk DAEWOO FRS-T20 FAM
— 1 wr.; Hentpudyra Eppendorf 5810 — 1
wr.; Iudposoii remornodunomerp HG-
202 Apel — 1 wr.; Illkad cyxoxxapoBoii
BD 115 - 1 wmr; Mukpockon
uHBEpTHpOBaHHBI  Axio Observer co
mrratiBoM Al u1g 1ab. UcCienoBaHui —
1 mr.; Cucrema MHKPOMHBEKIUNH U
MUKPOMaHHITYIISIITAH InjectMan,
TransferMan NK2 (Eppendorf) — 1 mir.;
Kononka xpomarorpaduyeckas Bio-Scale

MT2 Column (7510081) — 1 mr,;
Cucrema IIPENapaTuBHON
Xxpomarorpaduieckoit OYHCTKHU
Ouonornveckux  mojekyn  DouFlow

(BioRad, CIIIA) — 1 mir.; XOJOIUIBHUK
Liebherr — 1 mr.; Mynbsru-Boprekc V-32
BioSan — 1 mr.; enrpudyra MiniSpin




Plus Eppendorf (I'epmanusi) — 1 miT.;
JIabopaTopHBIE CTOJIBI U CTYIIBSL.

JlaGopaTopus
TEXHUKU:
690001, ITpumopckuii kpai,

r. BmaguBocToK,

0. Pycckuii, kamnyc JIBOVY, kopnyc
L, ayn.L730 (yueOnast aynuropus s
MPOBEACHUS 3aHATHI 1a00paTOpHOTO
Y IPAKTHUYECKOTO THIIA)

MPIKpOCKOHPI‘lCCKOfI

Muxkpockon Axio Imager.Al — 2 mrT.;

Muxkpockon IS 11a00paTOPHBIX
uccaenoBanmii  Axio  Lab. Al ¢
TIPUHAIICKHOCTSIMUA - 1 IIT.;
MHUKpOCKOTIBI TUIst 71a00paTOPHBIX
HUCCIIENOBAHUI Primo Star C
MIPUHAJIEKHOCTIMU — 19 IIT.;
Mukpockon ~ Mwukmenq — 2 WT.;

Moposzmisauk"Beko-FN 123400" — 1 mT.;
Portatmonnsnii Mmukporom HM 360 — 1
t.; Cucrema jga3epHOil MUKPOAUCCEKIIMU
DM 6000/LMD6000 Patho mis reHOMHBIX
U IPOTEOMHBIX MCCIENOBaHMM — | mT.;
CrepeomMukpockon Zeiss ¢ amantepom — 1
wt.; Yiuerpamukporom Leica EM UC6
JUISL M3TOTOBIICHUSI YJIBTPATOHKUX CPE30B
(Leica  Microsystems) — 1 T,
Muxkpockon  Ja3epHbI  CKaHUPYHOLIMA
Ui 1a0opaTopHbIX uccienoBanunii LSM
700 (Carlzeiss) — 1 mmr.; Memanka
marautHass MSH-300 ¢ moporpeBomM
(1250 o6/mun, 330 C) (BioSan) — 2 mir.;
JlaGopaTopHbIE CTOJIBI U CTYJIBSI.

JIaGoparopus
aHaIM3a:
690001, ITpumopckuit kpai,

r. BmagnBocToxk,

0. Pycckuii, kamnyc JIBOVY, kopmyc
L, ayn.L731(yueOnas aynutopus s
MIPOBE/ICHUS 3aHATHI J1a00OpaTOpPHOro
Y IPAKTHUYECKOTO THUIIA)

TUCTOJIOTNYCCKOI'O

Crynenueckue Mukpockornsl buoJlam — 12
mr.; HabGop MukpompenaparoB 1o
LUTOJIOTMM W TUcTosioruy; HarmsiHsiin
Marepuan (TaOiuipl, MYJSDKA U Jp.) 110
LUTOJIOTUM W TUCTOJIOTHH; XOJIOIUIBHUK
JUIsl XpaHeHust npod — 1 mr.; BeITsokHbIE
mkapel — 4 1T, Tepmocrtarsl ais
3aJIMBKU U pabOTHI C MaTeEpHaIOM — 4 1T.;
CymmnbHbii mkagp — 1 mr.; MUKpoTOMBI
JUISL IPUTOTOBJIEHUS Cpe30B — 6 1IT.; Bechl
AQHAJUTUYECKUE W DJIEKTPOHHBIE IS
B3BEIIMBAHUA  BEIIECTB — 3 1T,
Huctumistop — 1 wr.; JlabGoparopHbie
CTOJIbI ¥ CTYJIbSL.

690001, ITpumopckuii kpai,

r. BmagnBocToxk,

o.  Pycckmi, kammyc  JIBOY
UuranbHble 3aJIbl Hayunoi
oubmuoreku JIB®Y ¢ OTKpHITHIM
JOCTYTIOM K (hoHAY

(xopnyc A - ypoBensb 10) (ayautopuu
JUISL CAMOCTOSITEIbHON pabOThI)

Mono6mok HP ProOme 400 All-in-One
19,5 (1600x900), Core i3-4150T, 4GB
DDR3-1600 (1x4GB), 1TB HDD 7200
SATA, DVD+/-RW,GigEth,Wi-Fi,BT,usb
kbd/mse,Win7Pro (64-bit)+Win8.1Pro(64-
bit),1-1-1 Wty

Ckopocts nmoctyna B Huateprer 500
Mobwut/cex.

PaGoune Mecra g momed ¢
OrpaHUYCHHBIMHA BO3MOXKHOCTAMU
310POBbA OCHAaIlICHBI JUCIUICAMU u
npuHTepamMu  bpaiinsg;  o6opynoBaHBI:
IIOPTaTUBHBIMU YCTPOWCTBAMU JUISL




YTE€HHsI  IUIOCKOINEYAaTHBIX  TEKCTOB,
CKaHUPYIOIIUMHU u YUTAOIIMU
MallMHaMU BUJICOYBEIINUUTETIEM c
BO3MOKHOCTBIO ~ PETYJISIIIMM  LIBETOBBIX
CIIEKTPOB; YBEJIMYUBAIOLIMU
AJIEKTPOHHBIMU TyriamMu u
yIBTPa3BYKOBBIMU MapKHUPOBIIMKAMU




IIpunoxenue 1

MMHHUCTEPCTBO HAYKH U BBEICIIEI'O OBPA3OBAHM S POCCHUMCKON
OEJ[EPALINN
denepalbHOE FOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHHUE
BBICIIIET0 0Opa30BaHUs
«/laibHEeBOCTOYHBIH (peepaibHbI YHUBEPCUTET»

(AB®DY)

| —
IIKOJIA ECTECTBEHHBIX HAYK

YYEBHO-METOANYECKOE OBECIIEYEHHUE
CAMOCTOSTEJBbHOM PABOTHI OBYUAIOIIUXCS
1o AucHUILInHe «PYHKIMOHAJTbHAA MOP(OJIOrUS KJIETOK U TKAHen»

Hanpasnenue noarorosku —06.04.01 «buonorus»
[Tporpamma «buojornueckue CUCTEMbI: CTPYKTYpa, GYHKIIUH, TEXHOJIOT I
dopma NOATOTOBKH OYHAs

BramgusocTok

2018



CamocrosiTenbHas padoTa CTyJeHTa BKIIIOUAET:

1) OubnMoTEeYHYI0 WM JIOMAIlHIOIO paboTy ¢ ydyeOHOW JUTepaTypod W
KOHCIICKTOM JICKIIUH;

2) caMOCTOSITEIbHOE U3YUYEHUE OT/ICTbHBIX TEM JUCIUIUINHBL

2) MOATOTOBKY K JAOOPATOPHBIM 3aHSTHSIM;

3) NOJArOTOBKY K KOJUIOKBUYMaM U TECTUPOBAHHIO;

4) MOATrOTOBKY K AK3aMEHY.

[TopsAm0OK BBIMONHEHUS CaMOCTOSITENBHON PabOTHI JTOJDKEH COOTBETCTBOBATH
KaJICHJAPHO-TEMAaTUYECKOMY TUIAHY JUCHUIUIMHBL, B KOTOPOM YCTaHOBJICHA
MOCJIEIOBATEIBLHOCTh TIPOBENICHUS JICKIIUM, TA0OPATOPHBIX 3aHATHM, KOJUIOKBUYMOB

Y KOHTPOJIBHBIX MEPOIIPUSTHUH.

KaHeHHapHO'TeMaTI/I‘{eCKI/Iﬁ IJIAH JUCHHUIIINHBI

«DYHKIHOHAJbHASA MOP(]OoI0rHsl KJIETOK U TKaHe»

Mo| Ne |Jlara Jlexnumn JlabopaTropHbie padoThl.
Henle KouanoxkBuymsl. TectupoBanue.
oyn| JIu
1 Tema 1. Beeaenue.llpenmer u MmeTosl JlabopaTopnasi paGora Ne 1:
UTOJIOTHUH. CaeroBas Mukpockonus. O0mias
MOP(hOJIOTHSI KIETKH.
2 Tema 2. KiteTka — anemeHTapHas xxuBast JlabopaTopnasi paGora Ne 2:
cucTema. DNeKTPOHHAs: MUKPOCKOIIHS.
YapTpacTpyKTypa KIETKH.
3 Tema 3. ['eHeTnueckuil annapaT KIETKH U JlabopaTopnasi paGora Ne 3:
OpraHu3aIys TPAaHCKPUILUHU (SIpO). CrpyKkTypa XpoMaTHHa U XPOMOCOM.

1) OOmas xapaKTepuCTHKa,
2) Opranuzanus XpoMaTHHa;
3) XpomocomHBIi HAOOP (KapuOTHT);

4 4) TpaHCKPUMIIMOHHAS AKTHBHOCTh JlaboparopHasi padota Ne 4:
XpOMATHHA,; Hurepdasznoe sapo. Tpanckpurims.
5) Crpykrypa u GYHKIHH SAPBIIIKA;
6) Snepnas 000J04YKa, MATPUKC U SI-1T
OTHOIICHHUS.




Tema 4. Opranuzanust JIaCTUUECKOTO
MeTa0oIU3Ma.
1) OOas xapaKTeprCTHUKa CUCTEMbI
IUTACTHYECKOTO METabO0In3Ma;
2) Pubocowmsr u I1IDP; 3) I'DP;

KonnoxBuym Ne 1:

IlenTpanpHas qorMa MOJIEKYJIAPHON
o6uonoruu. CTpykrypa v QyHKIIHH
KJIETOYHOTO sJIpa.

Tectupoanue Ne 1: (no xonn. Ne 1).

6 4) Anmapar ['onbmxu; Jlaboparopnasi padora Ne S:
5) JIuzocombr; Mertabonnueckuii anmapaT
6) UnTerpanus BaKyosIsIpHON CUCTEMBI. uuromnasMel: JI1P, anmapar
T"onpxu.
7 Tema 5. Opranuzanusi 3HepreTU4ecKoro JlabopaTopnasi paGora Ne 6:
8 MeTabom3ma. Merabonnueckuii anmapar
1) Buoxumus SHEPreTH4ecKoro oOMeHa: LIUTOIIA3MBbI: CEKpeLHus,
AT®, porocunTes, rIUKOIN3, JU30COMBI.
I IbIxaHue; 2) MuToxoHapuu;
3) [Mnactunasr;, 4) CumOuoreHes.
9 Tema 6. OnopHo-/1BUraTelIbHAsA CUCTEMA KonnoxBuym Ne 2:
(uTOCKeNeT). Opranuzanys miacTu4ecKoro
1) OOmas xapaKTeprCTHKa, MeTabonu3ma.
2) TIpomexxyTouHble (PUITAMEHTBI; TecrupoBanue Ne 2: (no xonn. Ne 2)
3) MukpoduaaMeHTs;
10 AKTUH-MUO3UHOBBIN KOMILIEKC; Jlaboparopnasi padora Ne 7:
4) MukpoTpyOOUYKH U KHUHOIMJIIHH; Opranu3zanys SHepreTHIecKoro
5) XKryruku 6akrepuii. MeTaboIu3Ma.
11 Tema 7. [loBepxHocTHBIN annapar kieTkd.  |KosasioxkBuym Ne 3:
1) CocraB u 0011as XapaKTEPUCTHKA,; buoxumuueckre OCHOBHI
2) bapbepHo-TpaHCTIOpTHAS HYHKIIHS; OpraHM3aLys SHEPreTUIECKOTO
MeTaboau3Ma.
TecrupoBanue Ne 3: (no xonn. Ne 3).
12 3) PenenTtopHo-curHanbHas GyHkims;  (JIabopatopuas padora Ne 8:
4) Anres3us U MEXKJICTOUHbIC KOHTAKThIL. (OTOPHO-ABHUIaTENIbHBII arlmapar.
1| 13 Tema 8. Penpoaykiius KJIeTOK. Jlaboparopnasi padora Ne 9:
1) MHUTOTHYECKHI UK U €TO0 Tema 8. [IoBepXHOCTHBII anmapar.
peryssius;
2) 3akonomepHoctu perutikanuu JIHK;
14 3) Kunetnueckue MeXaHM3Mbl MUTO3; Konnoxsuym Ne 4:
4) CpaBHUTEIbHAS IUTOJIOTHUS MUTO34; OnopHO-ABUTATENBHBIN 1
5) Moaudukanuy MUTOTUYECKOTO 1IMKJIA. [TOBEPXHOCTHBIN anmaparsl.
Tectupoanue Ne 4: (no xonn. Ne 4)
15 Tema 9. [luddepeHnnpoBka KIeTOK. Jlaboparopnasi padora Ne 10:

1) OOmas xapaKkTeprCTHKa,;
2) Teopus nuddepeHnnaNTEHONR
HKCIPECCHH T'CHOB,;

PCHpOZLYKL[I/IH KJICTOK: MUTO3.




16 3) HWHAIYKTOpBI U PEryNsaTOPHI JlaGopaTopnasi padora Ne 11:
mQepeHIMPOBKH; Penponykius kieTok:
4) Mexanusmsbl audhepeHInaIbHONR SHAOPENPOAYKLHUS.
HKCIPECCHH I'CHOB.
17 Tema 11. Knerounas Teopusi. KosnoxkBuym Ne 5: Penpoaykuust 1
nuddepeHIpoBKa KIETOK.
TectupoBanue Ne 5. (no xonn. Ne 5).
18 Jleknus npecc-KoH(pepeHIus. KonnokBuym-guckyccusi Ne 6:

cucreMma

Kiierka — anemenTapHas xuBas

Ilnan-rpa¢guk BbINOJTHEHUS CAMOCTOATEILHON PadoThI 10 JMCHUILIMHE

«DYHKIHOHAJIBbHASA MOP(}O0I0TrUs KJIETOK U TKAHE»

Ne Jara/cpoxn Bun camocrosiTeabHOl | [IpumepHbie | dopMa KOHTPOJIs
BBINOJTHEHUSI padoThI HOPMBI
n/n BpeMeHH Ha
BBINOJIHEHU e
1 1 Henens Pabota c nuteparypoit 1 vac PaGora Ha npakTHUECKOM
3aHSATHH, YCTHBIH OTBET.

2 2 Henens Pabora ¢ mmreparypoit wu | 1uac Pabora Ha mpakTHYeCKOM
KOHCIIEKTOM JIEKIUH. 3aHSATUH, YCTHBIA OTBET.

3 3 Henens Pabora ¢ mmreparypoit wu | 3 wac Pabora Ha pakTHYeCKOM
KOHCIIEKTOM JICKLIUH. 3aHSATHH, YCTHBIH OTBET.

4 4 menens PaGora ¢ smTeparypoit u | 3 uac Pabora Ha npakTHUECKOM
KOHCIIEKTOM JIEKIMH. 3aHSATHH, YCTHBIH OTBET.
IloaroroBka K KOJUIOKBUYMY
Ne 1, TectupoBanuto Ne 1.

5 5 Henens PaGora ¢ JsmmTeparypoir U | 3 uac KommoxkBuym  Ne 1,
KOHCIIEKTOM JIEKIUH. tectupoBanme No 1.

6 6 Henens Pabora ¢ nwmreparypoit wu | 3 yac Pabora Ha npakTHYeCKOM
KOHCIIEKTOM JICKLIUH. 3aHSATHH, YCTHBIH OTBET.

7 7 HEenmens Pabora ¢ nwmreparypoit wu | 3 yac Pabota Ha mpakTHUIEeCKOM
KOHCIIEKTOM JIEKIMH. 3aHSATHH, YCTHBIH OTBET.
IloaroroBka K KOJJIOKBHYMY
Ne 2, TectupoBanuto Ne 2.

8 8 Henens PaGora ¢ swmrepatypoit u | 2 yaca KommoxkBuym  Ne 2,
KOHCIIEKTOM JIEKITUH. tectupoBanme No 2.

9 9 Henens Pabora ¢ nwmreparypoit wu | 2 yac Pabora Ha npakTHYeCKOM
KOHCIIEKTOM JICKLIUH. 3aHSATHH, YCTHBIH OTBET.
IloaroroBka K KOJUIOKBUYMY
Ne 3, TectupoBanuto Ne 3.

10 10 nenmens Pabora c¢ mwurepatypoil wu | 2 ugaca KommoxkBuym  Ne 3,




KOHCIEKTOM JIEKIIUH. tectupoBanue No 3.

11 11 menens Pabdora c¢ nwmrTeparypoil U | 2 yaca Pabota Ha mpakTHYECKOM
KOHCTIEKTOM JICKLIUH. 3aHSTHH, YCTHBIH OTBET.

12 12 nenens PaGora ¢ smTeparypoit U | 2 uac Pabora Ha pakTHUECKOM
KOHCIIEKTOM JIEKLU. 3aHSTUH, YCTHBIA OTBET.

[MonroroBka K KOJJIOKBHYMY
Ne 4, rectupoBanmio Ne 4.

13 13 Henens Pabora c¢ nwmrTeparypoil U | 2 yaca KomnokBuym  Ne 4,
KOHCTIEKTOM JICKLIUH. TectupoBaHue Ne 4.

14 14 nenens Pabora c¢ nwmrTeparypoil U | 2 yaca Pabota Ha mpakTHYECKOM
KOHCIIEKTOM JIEKLU. 3aHSTUH, YCTHBIA OTBET.

15 15 nenens PaGota ¢ smTeparypoir U | 2uaca Pabota Ha pakTHUECKOM
KOHCIIEKTOM JIEKLIUH. 3aHSITUH, YCTHBIA OTBET.

IloaroroBka K KOJIJIOKBUYMY
Ne 5, TectupoBanuto Ne 5.

16 16 nenens Pabora ¢ mmreparypoit wu | 2daca KommoxkBuym  Ne 5,
KOHCIIEKTOM JIEKIHH. TectupoBaHue Ne 5.
IloaroroBka K KOJJIOKBHYMY
Ne 6.

17 17 nenens Pabora ¢ mmreparypoit wm | 1 @ac Kommoxerym Ne 6.
KOHCIIEKTOM JICKIIUH.

IloaroroBka K KOJIJIOKBUYMY
Ne 7.

18 18 Henmens Pabora ¢ nwmreparypoit wu | - Kommoksuym Ne 7
KOHCIIEKTOM JICKIIHH.

19 Ok3ameHannoHHas | Pabora ¢ nwmreparypoit u | 36 yacos Ok3ameH
ceccust KOHCIIEKTOM JICKIIHH.

Texymuii KOHTPOJIb PE3yJIBTATOB CAMOCTOSITENILHONW pabOThl OCYIIIECTBIISAECTCS
B XOJ€ NpOBeACHHs JabOpaTOpHBIX paboT (YCTHBIA OOpOC), KOJUIOKBUYMOB,
IIPOBEPKM JOMAIIHUX 3aJaHWil M TecthpoBaHus. lIpomexyrodnas (cemecTpoBas)

aTTeCcTaIs MPOBOAUTCS B (hOPME YCTHOTO IK3aMEHa.

Meroanyeckue yKka3aHus 10 MOAroTOBKe K J1a00paTOPHbIM padoTamM M MX
BBITIOJIHEHHU IO
K naboparopHsiM paboTaM CTyAEHT MAOJKEH TIOJATOTOBUTHCA: IOBTOPUTH
JIEKIIMOHHBIN MaTepuall, IPOYUTaTh HY>KHBIN pa3en 1o TeMe B yueOHHKeE.
3aHATHE HAYMHAETCS C KPaTKOro YCTHOI'O OmIpoca MO 3aJaHHOW Teme. [lanee
CTYACHTBl PabOTAaIOT ¢ MHUKPOCKOMAaMH, KOJUIEKIIMeW MHKpOIpenapaTtoB, HabOpoM

3IIEKTPOHOTPaMM, TaOJIUIIAMH U aTJIacaMu.



Jlnig 3aHATHIT HEOOXOUMO MMETh aJbOOM JJisi 3aPUCOBKH MHUKPOIIPENapaToB,
OpOCTOM KapaHjaml, HaOOp LBETHBIX KapaHJamlle, JacTUK. AHaIU3 KakXIOTo
npernapara HAaYMHACTCS Ha MajoM yBEJIMYeHUH MUKpockomna (okyisp 10, oObekTHB
10%), 3arem npomoikaeTcs Ha GonbinoM yBenuueHud (oxymsp 10, oowexTB 40%).
[locne mpocmoTpa mpenapara JIeJaeTcs PUCYHOK C HCHOJIB30BAHUEM ITPOCTOTO M
IBETHBIX KapaHJalled 1 MOMKUChIBAIOTCSI OCHOBHBIE 0003HAYEHUSI.

[To okOHYaHWM 3aHATUA TACTCA TOMAIIHEE 3aJaHUE IO HOBOM TEME.

OTBeThl Ha BOMPOCHI, BBICTYIUICHHUS W AKTUBHOCTH CTYJEHTOB Ha 3aHATUHU

OLICHUBAIOTCS TEKYILIEH OILIEHKOM.

MeToanyeckue yKasaHus 10 NOAT0OTOBKeE K KOJIJIOKBUYMaM

[TockoNbKY KOJUIOKBUYM SIBJISIETCSI KOJUIEKTUBHOM (POPMOM paccMOTpeHUs U
3aKpeIvieHusl y4eOHOro Mmarepuaia, K HEMY JOJKHbl TOTOBUTBHCS BCE CTYJIEHTHI.
KonnmokBuym 00b14HO mpoBOAMTCS B (popme pa3BepHyTOM Oecenpl, TUCKYCCHUH,
npecc-koHpepeHMu. Ha Kaxaplii KOJUIOKBUYM 3apaHee OOBSBIAECTCS TeMa H
nepeyeHb BOIMPOCOB JJisl YCTHHIX cooOiieHuit. I1o Bcem Bompocam Hazo mpopaboTarth
COOTBETCTBYIOIIMI MaTepuan U3 y4eOHMKa, KOHCHEKTa JIeKIUW, JOMOJHUTEIHHOU
JUTEpATYyphl W  COOTBETCTBYIOIIEW JsabopartopHoit pabotel. IlpemnomaBaTensb
OOBSBISIET BONPOC M TpEeUlaraeT ciaejaTb COOOIIEHHEHa S5-7 MUHYT OAHOMY M3
CTYJEHTOB — JUOO MO MX >KEJIaHWI0, MO0 Mo cBoeMy BbIOOpY. Ilocne cooOueHus
IIPENoAaBaTeilb U CTYAEHTHl 3aJal0T BOIPOCHI U BBICTYNAIOT C JOIOJIHEHUAMHU M
KOMMEHTApHUSIMH.

OTBeThl Ha BOMNPOCHI, BBICTYIUICHHUS W AKTHUBHOCTH CTYJICHTOB Ha 3aHATUHU

OLICHUBAIOTCA TEKYIIEH OLICHKOU.

MeToanueckue yKazaHusi o padore ¢ JuTepaTypou
Hano cocraBuTh NepBOHAYAIBHBIN CIUCOK HCTOYHUKOB. OCHOBOI MOTYT CTaTh
CIIUCOK JIUTEpaTyphl, PEKOMEHJOBaHHbI B paboueil mnporpamme Kypca. s
ynobctBa pabOTBl MOXXHO COCTaBUTh COOCTBEHHYIO KapTOTEKy OTOOpaHHBIX

MCTOYHUKOB ((paMuiIMsi aBTOPOB, 3arjiaBhe, XapaKTePUCTUKU H3JaHUs) B BHJE



pabouero daiina B KoMmmbioTepe. Takas KapTOTEeka UMEET MPEUMYIIIECTBO, T.K. OHA
MO3BOJIIET N00AaBJISITh UCTOYHUKH, 3aMEHSTh MO0 HEOOXOJIMMOCTH OJTHA Ha JPYTHE,
yOupath Te, KOTOpbIE OKA3aJMCh HE COOTBETCTBYIOIIUE TeMaThke. [lepBoHavanbHbIH
CIIUCOK JIUTEPATYpPhl MOKHO JIOMOJHUTH, HCIOJB3YysS JJICKTPOHHBIM KaTajaor
oubmmorexu [IBOY.

PaboTas ¢ nmuTeparypoii mo Tol WM Apyroi Teme, HaJlo He TOJIbKO MPOYUTATh,
HO U YCBOUTb METOJ €€ M3YYECHHUs: CAeNaTh KPATKUWA KOHCIEKT, aJITOPUTM, CXEMY
MPOYUTAHHOTO MaTepuiia, YTO MO3BOJIIET OBICTpEE €ro MOHSTh, 3anoOMHHUTH. He

PEKOMCHAYCTCA JOCIOBHO IIEPCIIUCBIBATL TCKCT.
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Hacnopt ®OC

Kon u ¢popmysmposka

Jrtanbl GopMHPOBAHUS KOMIIETEHIIUU

KOMIIeTeHIMH
3 (byHIaMeHTaTbHbIE OCHOBBI (hyHKIIMOHATBHOM
HaeT
MOP(OIOTUHU KIIETKH.
OIIK-3 pd
TOTOBHOCTh HCIIOJIb30BaTh
HCIIOJIb30BaTh (dbyHIaMeHTaIbHbIC OCHOBBI
¢byHIaMeHTaIbHBIE .
¢byHkumoHanbHOW — Mopdosoruu  KIeTKH B cdepe
Ouosornveckue MpeacTaBieHus B | Ymeer .
. npodeCCHOHANBHON NESITEIBHOCTU Ul IIOCTAHOBKH H
chepe npodecCHoHaTLHOM
pelIeHns HOBBIX 3a/ad.
JESITEIbHOCTU [UIA TIOCTAHOBKH M
pelIeHust HOBBIX 3aja4 "
HaBBIKAMH  Pab0OTBI €  MHUKPOCKOIIOM,  OCHOBHOM
Bnaneer . .
LUTOJIOTUIECKOH TEPMHUHOJIOTHEH.
3 UCTOPUIO U METOAOJIOTHIO OMOJIOTMUECKON HAYKU B 4aCTH
HaeT .

OIIK-5 LIUTOJIOTHH; COIEPKaHUE U CMBICI KJIETOUHOM TEOPHH.
CIIOCOOHOCTh TIPUMEHSATH 3HAHHME NPUMEHATh  3HAHME  MCTOPUM U METOJNOJIOIMU
ncropun u METOAOJIOTHH | VmeeT OMOJIOTMYECKUX HAyK IJs pemieHds (yHIaMeHTaIbHBIX
OHOOrHIeCKIX HayK A npodecCHOHANBHBIX 3aa4.
peLeHus (hyHIaMEHTaIbHBIX
npoQecCHOHAIBHBIX 32124 B HaBBIKAMH  Pab0OTBl €  MHUKPOCKOIIOM,  OCHOBHOM

naneeT . .
LIUTOJIOTUYECKON TEPMHUHOJIOTHEH.
IK-1 3 0a3oBbIC HPUHIIMIIBI KJIETOUYHON OpraHu3anuu
HaeT
OHMOJIOTUYECKUX 00BEKTOB
CIIOCOOHOCTBIO TBOPYECKU
HCIIOJIB30BAaT> B HAyYHOH H OPUEHTHUPOBATHECS. B MUKDPOCKOIIMYECKUX IIperaparax U
HPOU3BOACTBEHHO- v ANIEKTPOHOTpAMMax; IPUMEHITh 3HAHUSA O KJIETOYHOU
. MeeT
TEXHOJIOTHIECKON  NCATEIIBHOCTH OpraHu3allMi IOpU  HU3YYEHUM 4YacTHBIX HAayK U
3HaHWA ~ (QYHIAMCHTAIBHBIX U IIPOBEICHUH HAyYHBIX HCCIIEA0BAHNM.
MIPUKJIATHBIX paszesnoB
AUCIHUILIMH (Mozyneit), HaBbIKaMH pabOTBl C ONTUYECKUM MHKPOCKOIIOM,
ONPENIEIAIOMUX  HAMPaBJICHHOCTD B CHOCOOHOCTSIMA  TBOPYECKU TPHUMEHSITH IONTyYEHHbIE
Ja7eeT .
(mpoduin) [POrPaMMBbI HaBBHIKK B HAY4YHOM ¥ TPOM3BOJICTBEHHO-
MarucTparypbl TEXHOJIOTHUECKOU JEeSATETbHOCTH
UCTOPUIO PAa3BUTHS MOpCKOW Ouonorun Ha JlanpHem
11K-13 3Haer P p P A
Boctoke
TOTOBHOCTBIO  HCIIONB30BaTh B
IeJIaroruyeckoil  JeATelbHOCTH WCIIONIb30BaTh B TEJArOTWYECKON NEATENbHOCTH 3HAHUS
3HAaHHS 00 WCTOPHH Da3BUTHS 00 ucTOpuHM pa3BUTHsI MOPCKOHM Omosnoruu Ha JlanpHem
Mopckoii Guonornn Ha JlanpHem | YMeeT BocToke, Bknajge AalbHEBOCTOYHBIX YYEHBIX B HAY4HO-
Bocroke, BKJIAJIE WCCIIEIOBATEIbCKUII W Hay4YHO-TIPOM3BOJCTBEHHBIH
JMaTbHEBOCTOYHBIX ~ YYCHBIX B NOTCHIMAJI CTPAHBI
Hay4YHO-UCCIIEA0BATENbCKUH u
Bnaneer [lenarornueckuMu HaBBIKAMHU

HAyYHO-TIPOM3BOICTBEHHBIN




MOTCHIHAJI CTPaHbI

Ne | KonTponupyembie MOIYIH O1ieHOYHBIE CpEJICTBA -
1/ /pa3neinsl / TeMbl Kopp! 1 sTamnst HAaMMEHOBAHHE
i JUCIUILTAHBI dbopMupoBaHus TEKYIIUHA | IPOMEKYTOUHAS
KOMTICTCHITHIA KOHTPOJIb aTTecranus
1 | Tema 1. Benenue. IK-1 3HaHue I1P-6 YO-1
[Ipeamer u MeTobI [IK-13 | Ymenue
[UTOJIOTUU Bnanenue
OIIK-3 | 3nanue I1P-6 YO-1
OIIK-5 | Ymenue
Bnanenue
2 | Tema 2. Knerka - IK-1 3HaHue I1P-6 YO-1
3JIEMEHTApPHAS KUBasI [IK-13 | Ymenue
cucrtema Bnanenue
OIIK-3 | 3nanue I1P-6 YO-1
OIIK-5 | Ymenue
Bnanenue
3 | Tema 3. 'eneTndeckwmii [1K-1 3HaHue YO-2 YO-1
arnmapar KJIeTKH 1 Ymenue I1pP-1
OopraHu3anus Bnanenue I1P-6
TPaHCKPUIILIUU OIIK-3 | 3nanue I1P-6 YO-1
(uaTepdazHoe s71po) OIIK-5 | Ymenue
Bnanenue
4 | Tema 4. Opranu3amus [TK-1 3HaHue YO-2 YO-1
MJIACTUYECKOTO Ymenue I1pP-1
MeTabonu3ma B Bnanenue I1P-6
uToruiazMe (BakyossipHas | OITK-3 | 3nanue YO-2 YO-1
cucTema KJIEeTKH) OIIK-5 | Ymenue I1P-6
Bnanenue
5 | Tema 5. Opranu3zamus [1K-1 3HaHMe YO-2 YO-1
SHEPreTUYECKOTO Ymenue I1P-1
MeTadoInu3Ma Bnanenne I1P-6
(MUTOXOHAPUU U OIIK-3 | 3nanue YO-2 YO-1
TIJIACTU]IBI ) OIIK-5 | Ymenue I1P-6
Bnanenue
6 | Tema 6. OmopHo- [1K-1 3HaHUe YO-2 YO-1
JBUTraTeJIbHas cucTeMa VYMeHme I1P-1
(uMTOCKENeT) Bnanenue I1P-6
OIIK-3 | 3nanue YO-2 YO-1
OIIK-5 | Ymenue I1P-6
Bnanenue




7 | Tema 7. IToBepxnoctubiii | I1K-1 3HaHue YO-2 v¥O-1
arnmnapar KJIeTK! Ymenue I1pP-1
(Tutazmatuveckast Bnanenue I1P-6
meMmOpaHa, mnasmainemma) | OIIK-3 | 3uanue YO-2 YO-1

OIIK-5 | YMmenne I1P-6
Bnanenue
8 | Tema 8. Penpoaykuus [1K-1 3HaHue YO-2 YO-1
KJIETOK YmeHue I1P-1
Bnanenue I1P-6
OIIK-3 | 3nanue YO-2 YO-1
OIIK-5 | YMmenne I1P-6
Bnanenune
9 | Tema9. Iudpdepenumannus | I1K-1 3Hanue YO-2 YO-1
KJIETOK VYMmenue I1P-1
Bnanenue
OIIK-3 | 3uanue YO-2 YO-1
OIIK-5 | YMmenune
Bnanenue

10 | Tema 10. PeakTHBHOCTB, IK-1 3HaHue YO-2 YO-1
[1aTOJIOTHUS U CMEPTh YMeHue [1P-1
KJIETOK Brnanenue

OIIK-3 | 3uanue YO-2 YO-1
OIIK-5 | YMmenne
Brnanenue
11 | Tema 11. Knerounas ITK-1 3HaHue YO-2 YO-1
TEeOpHs [IK-13 | Ymenue
Brnanenue
OIIK-3 | 3nanue YO-2 YO-1
OIIK-5 | YMmenne
Brnanenue

IIkana oueHUBaHUA YPOBHS C()OPMHUPOBAHHOCTH KOMIIETEHIUI

Koxa n popmynnposka | Itanbl GOpMHPOBAHUSA KOMIIETECHIIUH KPHUTEPUH MOKA3aTeJIH
KOMIIETCHIINHA

3HaHUE CIIOCOOHOCTH

OIIK-3

(byHIaMEHTAIbHBIX KCIIOJIb30BaTh
TOTOBHOCTb S dhyHgamMeHTaTEHBIE OCHOB CHCTEMATHYES
HCITIOJb30BaTh ( o OCHOBBI (l)yHKHHOHaHBHOﬁ Koe

IIOPOTOBBIN N
dbyHIamMeHTaTbHBIE P ) (hyHKIIMOHATHHOM MOP(OJIOTHH KIICTKH | COPMHPOBAH
OBEHb
OMOJIOTHYECKUE yp MOP(}OIOrvH KISTKH. HOC 3HaHUEC
HpeICTABIEHHS B dysmamenTans
HBIX OCHOB




cdepe ($yHKIHMOHAND
PO ECCHOHATTEHOM HOH
JESTENBHOCTH IS mopdornoruu
KJIICTKH
MOCTaHOBKU "
yMeHHe CIIOCOOHOCTH
pemnieHus HOBBIX
HCTIOJIb30BaTh HCTIONIB30BATh
safad HCTOJIB30BATE pynnamentansHbie | QyHIAMEHTAIb
(yHrameHTanbHBIC OCHOBBI HBI€  OCHOBBI
OCHOBBI (YHKITMOHATBHON ($yHKIMOHAND
q)yHKIIHOHaHI)HOP'I MOp(I)OJ'IOFI/II/I KJIETKH | HOH
yMeeT MOp$oIOrHU KIETKU B | B C‘be})e Mopdotoriu
PO ECCHOHATILHON | KIETKH B
(mpoaBuHyTHI | chepe
N N IeATenbHOCTH s | cdepe
i) npodeccroHaTbHOM
MOCTaHOBKHU U | mpodeccroHan
ACATEIBHOCTH A | pernenus HOBBIX | BHOM
TIOCTaHOBKH U | 3agaq JIeATEIbHOCTH
pemnieHus HOBBIX TUIst
3aj1a4. IIOCTAaHOBKH U
pelIeHus
HOBBIX 33134
BJIaJICHHE HABBIKAMHU | CIOCOOHOCTH
paboThI C | UCMoNIBb30BaTh
HaBbIKAaMU paboOThl ¢ | MMKPOCKOIIOM, HaBBIKU
MHKPOCKOTIOM, OCHOBHOI paboTsI c
BJIaZIECT o UTOJIOTHUECKON MHKPOCKOIIOM
feet OCHOBHOM 1 . POCKOTIOM,
(BBICOKHMIA) . TEPMHHOJIOTHEH OCHOBHOM
IUTOJIOTUIECKOM
3 LIUTOJIOTHYECK
TEPMHUHOJIOTHEH. oi
TEPMHHOJIOTHE
i
3HaHHWE WCTOPUU M | CIIOCOOHOCTH
METOI0JIOTUH UCIIOJIb30BaTh
OMoIOTHYECcKOi cHCTeMaTH4ecC
HayKM B  YacTH | Koe
LIUTOJIOTUH; chopMHpOBaH
HCTOPHIO u
COZIepIKaHUS U | HOE  3HaHUE
sHACT METO0JIOTHIO CMBIC/IA  KJIETOYHOM | MCTOpHH u
OIIK-5 o OMONIOruyYecKoil HayKu TEOPHUH METOIOJIOTUHU
(moporoBsIit
) B 4YaCTH I[UTOJIOTHUU; OHOJIOrUYECKO
OBEHb o
CIIOCOOHOCTH yp COZIEpP)KAHUE U CMBICIT U Haykn B
[PUMEHSATH ~ 3HAHUE KJIETOYHON TEOPHH. Hactu
HCTOPUH u HHATOJIOTHUH;
METO/I0JIOTUH COACPAKAHUA 1
CMBICTIa
OMOJIOTUYECKUX HAyK .
KJIETOYHOM
TSt peuieHus TeopuH
(yHIaMEHTaTbHBIX YMEHHE NPUMEHSTH | CIOCOOHOCTh
po¢eCCHOHANTBHBIX IPUMCHSTD 3HAHWC | 3HaHWEC MCTOPHH U | IPUMCHITH
3aja4 UCTOPHH U | METOJIOJIOTUH 3HAHUE
METOI0JIOTHH OMOJIOTUYECKHX HAYK | UCTOPHU u
MEET
yMcee GHOJNOTHUECKUX  HAYK JUIS penieHus | METOIOJIOTHH
(TpOBUHYTHI byHIaMEeHTAIbHBIX OMOJIOTUIECKH
N TSt peuIeHust
i) npoeCCHOHANBHBIX | X  HAyK JUIs
(hyHIaMEHTaTBHBIX sazad petieHs
npodeccuoHaTbHBIX dyHIaMeHTaND
3amad. HBIX

npogeccroHan




BbHBIX 3aga4

BJIaJICHHE HABBIKAMHU | CIOCOOHOCTH
paboThI C | UCTIOJIB30BATh
HaBBIKAMH pabOTHl ¢ | MUKPOCKOIIOM, HaBBIKH
MHKPOCKOIIOM, OCHOBHOM } paboTHI c
BJIAJEECT . [IUTOJIOTHIECKOI MHKPOCKOIIOM,
. OCHOBHOM - N
(BBICOKUIA) . TEPMHHOJIOTHEH OCHOBHOI
LIUTOJIOTUIECKOM
8 LUTOJIOTUIECK
TEPMHUHOJIOTHEH. oii
TEPMHUHOJIOTHE
i
3HaHUE 0a30BBIX | CITOCOOHOCTH
MIPUHIIUATIOB HCIIONTE30BaTh
KIIETOYHOU cucTeMaTruiec
0a3oBble  TPUHIMIGI | OPTaHU3ALUH KO¢C
3HACT KIIETOUHOM OMOJIOTHIECKUX chopMupoBaH
N 00BEKTOB HOe  3HaHHE
(IOpOTOBBIN | OpraHU3alUH
5 0a30BBIX
HMOJIOTHIECKHIX
YPOBEHD) MIPUHIIATIOB
00BeKTOoB KJIETOYHOM
OpraHu3aluu
OHMOJIOTUYECKH
[K-1 X 00BEKTOB
yMeHUe CIIOCOOHOCTH
CIOCOBHOCTIO OpUEHTUPOBATHCS B | OPUEHTHUPOBAT
TBOPYECKH OPUEHTUPOBATHCS B | MUKPOCKOIIMYECKUX bCsL B
CTONESOBATE 5 MHKPOCKOTHHUECKHX mperaparax Y | MUKPOCKOTIYE
AIIEKTPOHOTPaMMax; | CKUX
HAVYHOI mpernaparax u
yq MPUMEHSATh 3HAHUS O | Ipenaparax |
IPOU3BOACTBCHHO- SJICKTPOHOT pAMMAX, KJIETOUHOHU 3JICKTPOHOIpa
TEXHOJIOTHYECKOM YMEET HPUMEHATE 3HAHUA O | opraHu3alud  IpU | MMax;
NeITeIbHOCTH (IPOBUHYTHI | KICTOYHOM U3Yy4YCHHUHU YACTHBIX | IPUMEHSTh
O — i) OpraHu3aIuu npM | HAyK ¥ IPOBEJECHHMU | 3HAHHSA 0
bynavesTatb i 1 X | cencaonamli | oprasmsaun
NPUKITAIHBIX HAyK W TPOBEJCHUU 2 p 1
pH M3Y4YCHUU
pa3IesioB JUCIUILTHH HayHHpx YaCTHBIX HAYK
(Momyeif), HCCICIOBAHNH. ¥ TPOBEIECHUM
OTIPEIEIISIOIINX HaYYHBIX
HAIpaBJIeHHOCTh UCCIICIOBAHNM
(mpodus) BJIaJICHUE HABBIKAMHU | COCOOHOCTD
paboThI C | UCTIOJIB30BATh
MPOTPaMMBI
MarCTpaTyphI HABBIKAMH paGoThl ¢ | ONTHUECKUM HABBIKU
OITHICCKIM MHUKPOCKOIIOM, paboTsI c
CIIOCOOHOCTSIMH ONITUYECKUM
MHUKPOCKOIIOM,
TBOPYECKH MUKPOCKOIIOM,
CrIoCOOHOCTAMH [PUMEHSTh TBOPYECKH
BJIaJICET TBOPYCCKHU MPUMCHSTE | j0JIy4eHHBIE HABBIKM | IPUMEHSTh
(BBICOKHIA) MOJTyYCHHBIC HABBIKU B | B HAYYHOM U | TIOJTyYeHHbIC
HAayYHOM U | TPOU3BOJICTBEHHO- HaBBIKU B
TPOM3BOJICTBEHHO- TEXHOJIOTHUECKON HAYYHOU u
. JIeSITeTbHOCTH MIPOM3BOJICTBE
TEXHOJIOTHUYECKON
HHO-
ACATCIRHOCTH TEXHOJIOTHYEC
KOU
JIeSITEIbHOCTH
I1K-13 3HAET HCTOPUIO pasBUTHS | 3HAHUE HUCTOPUH | CHOCOOHOCTD




TOTOBHOCTBIO
WCTIOJIB30BaTh B
Mearoru4ecKoi
JeSITEITBHOCTH
3HaHUSA 00 HCTOPHH

pPa3BUTUS  MOPCKOU
Ouoorun Ha
Hansuem  Boctoke,
BKJIaJIe
JaTbHEBOCTOYHBIX

VYEHBIX B HAy4HO-
HUCCIIEI0BATEILCKUN
Hu Hay4HO-
MPOU3BOICTBEHHBIN
MOTEHIMAJ CTPaHbI

(TTOpPOTOBBIN | MOPCKOl OMOJIOTMH HA | Pa3BUTHS ~ MOPCKOH | MCIIOJIB30BATh
YPOBEHb) Janeaem Boctoke ouonorun Ha | cucTeMaTH4ec
HanbpHem BocTtoke KO€e
chopMHpOBaH
HOE 3HAHHE
HACTOPHH
pa3BuTHS
MOPCKOM
Ouoyorun  Ha
Jansuem
Boctoke
yMeHHe CIIOCOOHOCTH
HCIIOJIb30BAaTh B | UCIIOJIB30BATh
MeAaroruaecKomn B
JIeSITEIbHOCTH MeIarOru4ecK
3HaHUSA 00 WCTOpWH | Oif
HCTIOJIb30BATh B N
. pPa3BUTHS  MOPCKOH | JAESITEIbHOCTH
HEAarornecKon OHOIOTUH Ha | 3HAHUA 06
ACATCIIBHOCTH 3HAHUA | JlanpbHem BocToke, | ucTopuu
00 UCTOpPHM Pa3BUTHSI | BKJIAJE Ppa3BUTHSL
MOPCKOH OMOJIOrMM Ha | AAIBHCBOCTOYHBIX MOPCKOM
yMeer JlanbHeM Bocroke, | YICHbIX B Haquvo— Ouonorun Ha
HCCIIeIoBaTeNbcKui | JlanpHeM

(mpoBHHYTHI | BKIIaje

N u Hay4HO- | BocToke,

i) AQJIBHCBOCTOHBIX MIPOU3BOJCTBCHHBIA | BKJIAJC
YUCHBIX B Hay4HO- | poreqmman cTpaHbl | JaJbHEBOCTOY
HUCCJICA0OBATCIBCKUU U HBIX YYEHBIX B
Hay4HO- Hay4HO-
MPOU3BO/ICTBEHHBIN HCCHéllOBaTeH
MTOTEHIINAJ CTPAHBI bCKUH 1

Hay4HO-
MIPOU3BOJICTBE
HHBIN
MTOTEHIIHAIT
CTpaHbI
BIIaJICHUE CIIOCOOHOCTH
BJIAJICET neaarorn4€CKuMu neJ1arorndecCKuMu HMCII0JIb30BaTh
(BBICOKMI) HaBLIKAMU HaBbLIKAMH IIeJarornyeck
Vi€ HaBBIKH

MeToanueckue peKoMeHAaluu, ONpeessiionue nNpouexypbl OllecHUBAHUSA
pe3yJIbTATOB OCBOCHUS JUCHUILTUHBI

TCKYH_IaH H  TPOMCKYTOUHAA aTTeCTauda CTYACHTOB 110 AWCHUIIIIMHEC

«DyHKIMOHATBHAS MOP(OTIOTHS KIETOK M TKaHEH» MPOBOJUTCS B COOTBETCTBUH C

JIOKaJIbHBIMA HOpMaTUBHBIMU akTamMu JIBDY u sBnsercst o0s3aTenbHOM.




[lo n3ydaemoM AMCUMILIMHE I TEKYLIErOo KOHTPOJS M IPOMEXKYTOYHOH

(cemMecTpoBOI) aTTeCTALIMK HUCIOIB3YIOTCS CIEAYIOIINE

OILHEHOYHBLIE CPEJICTBA:
1. VYcrHbIii onpoc:
a) yCTHBIN orpoc B popme codecenoBanus (YO-1),
0) koutokBuyM (YO-2);
2. ITucemennsie padotsl (I1P):
a) tectsl (ITP-1);
0) nmaboparopHas padotsl (ITP-6).

YcrHblii onpoc - HauboJsiee pacnpoOCTpPaHEHHBIM METOJA KOHTPOJS 3HAHUHN
cTyneHToB. [Ipy yCTHOM ompoce YCTaHaBIMBAETCS HEMOCPEICTBEHHBIN KOHTAKT
MEXKJy MpPENnoJiaBaTelIeM M CTYJIEHTaMH, B IIPOILIECCE KOTOPOro IMPENnoJaBaTeNb
MOJTy4YaeT IIMPOKUE BO3MOXHOCTH JJI OIIEHKH KOJIMYECTBA U KaueCTBa YCBOCHUS
cTyneHTaMu ydeOHoro marepuana. OH siBisieTcs Hanbosiee pacripoCTpaHEHHOW U
aZiekBaTHOM (pOpMOI KOHTPOJISI 3HAHUN ydalllUuXcs, BKIOUYAET B ce0si codeceoBaHNe
(r1aBHBIM 00pa30M Ha 9K3aMEHE U 3a4eTe), KOJUIOKBUYM, JOKJIaI.

Kputepuu olICHKH YCTHOIO OTBETA:

«5 GayIoB» BBICTABIIACTCS CTYACHTY, €CIM OH Ha 00CY)XIaeMble BOMIPOCHI JTacT
MIPaBUJIbHBIC OTBETHI, KOTOPBIC OTIMYACTCS TTYOMHOU M MOJTHOTOM PACKPHITUS TEMBI,
YMEET JIeNaTh BBIBOIBI U 00OOIIEHUS, TaBaTh apTyMEHTHPOBAHHBIEC OTBETHI, KOTOPHIC
JIOTUYHBI U ITOCJIEIOBATEIBHEL.

«4 Oamna» BBICTABISIETCS CTYACHTY, €CIIM OH Ha OOCY>KJaeMbI€ BOIIPOCHI JTaeT
MPaBUJIBLHBIC OTBETHI, KOTOPBIC OTINYACTCS TITyOMHOW M TTOJTHOTOW PACKPBITUS TEMBI,
yMEET JieNlaTh BBIBOJABI M OOOOIIEHUS, OJHAKO JOIMYCKAeTCS OJHY-IBE OIIMOKH B
OTBETAaX.

«3 Oamna» BBICTABISICTCS CTYACHTY, €CIIM OH Ha OOCY)KIaeMbIC BOIIPOCHI JacT
OTBETHI, KOTOPBIC HEAOCTATOYHO TMOJHO €r0 PACKPHIBAIOT, OTCYTCTBYET JIOTUYECKOE

IMOCTPOCHUE OTBECTA, JOIIYCKACT HCCKOJBKO OIINOOK.



«2 Gannay BBICTABISIETCS CTYIEHTY, €CIIM OH Ha OOCyXKIaeMble BOIIPOCHI JaeT
OTBETHI, KOTOPHIE MOKA3bIBAIOT, YTO HE BIAJEET MAaTEPUAIIOM TEMBbI, HE MOXKET J1aTh
JlaBaTh APTYMEHTHUPOBAaHHBIE OTBETHI, JOINYCKAIOTCA CEpbE3HbIE OMIMOKH B

COACPIKaHNU OTBCTA.

Ko/siokBUYyM MOXET CIyXUTh (GOpMOH HE TOJBKO MPOBEPKH, HO U
MOBBINICHUS 3HAHWKM CTyAeHTOB. Ha KOTOKBHMYMax MOTYT OOCYXIaThCsl BCE WIIA
OTZEJIbHBIE TEMBI, BOIIPOCHI H3y4aeMOTO Kypca.

Kputepun orieHkH 3a BBICTYIUICHUS (JOKJIa/bl) HA KOJUIOKBUYMaxX T€ ke, YTO U

IIPU YCTHOM OTBETE.

Tect sABNsieTCs NHUCHMEHHOW WM KOMIBIOTEpHOM (HOPMON KOHTPOJIS,
HAlpaBJICHHOM Ha NPOBEPKY BIAACHUS TEPMUHOJIOIMYECKUM alnaparoM U
KOHKPETHBIMU (TOYHBIMU) 3HAHUSAMU B 001acTH (QYyHIAMEHTAIBHBIX U MPUKIAIHBIX
JTHACIUTLIVH.

Kpurepnn olileHKH TecTa:

5 OamnoB BBICTaBIsETCA CTyIAeHTy, ecnu oH oTBeTwia Ha 100-90 % ot Bcex
BOIIPOCOB.

4 Gana BeICTABIISIETCS 3anpaBUiIbHBIN 0TBET Ha 89-80 % OT BCcex BOMPOCOB.

3 GannmaBbICTABIISETCS 3a MPABUIBHBIN OTBET Ha 79-65 % OT Bcex BOMPOCOB.

2 Oaruta BBICTABIIICTCA 3a MPaBWIbHBINA OTBET Ha 64-50 % OT Bcex BOIPOCOB.

1 Ganna BhICTaBISETCS 3a MpaBWJIbHBIM OTBEeT MeHee yeM Ha 90 % oT Bcex

BOIIPOCOB.

OneHo4vHblIe cpeacrea aJjist l'IpOMe)KyTO‘IHOﬁ arrecranmun

B kauecTBe 3aKIIOUMTENILHOTO H3Tamna MPOMEXKYTOYHOM (CeMecTpoBOi)
aTTECTallMM MPETYCMOTPEH IK3aAMEH.

MeToanuyeckue YKa3aHud 110 ¢JavY€ IK3aMeHa



Ha sKx3ameHe B KauecTBE OLIEHOYHOI'O CPEJCTBA MPUMEHSAETCA cobeceoBaHNe
10 BOIIPOCAM OMJIETOB, COCTABJICHHBIX BEIYIIMM IPENOJABATENIEM U MOJIUCAHHBIX
3aBeAyromuM Kadeapon. DK3aMeHbl TPUHUMAIOTCS BEIYIIUM MpernogaBaTeiem.

Bo Bpemsi mpoBefeHHs 3K3aMEHa CTYJIEHTbl MOTYT IOJb30BaTbCs paboyeid
nporpaMmMon yueOHOM AMCHUILUIMHBL. B cilydae mMcrosib30BaHUsl CTYIAEHTOM CpPEJICTB
JUISl CIIMCBIBAHHMS, SK3aMEHATOp MMEET MPaBO YAAIWTh CTYJEHTa C 3K3aMEHa, a B
HK3aMEHALMOHHYIO BEJOMOCTb [TOCTABUTh HEYIOBJIETBOPUTEIIbHYIO OLICHKY.

[Ipu siBke Ha SK3aMEH CTYJEHTHI 00s13aHBI UMETh MPU CeOE 3aUETHYIO KHUKKY.
[IpenonaBaresnp 3aMoiHsIET COOTBETCTBYIOIIUE Ipadbl 3aU€THON KHUKKU CTYJEHTa U
TPYIIOBON BEAOMOCTH.

JIJist cnauu yCTHOTO 3K3aMeHa B ayIUTOPUIO OJHOBPEMEHHO TMpHUTiamaeTcs 5-6
CTYyICHTOB. BBIXOAuTh W3 ayaUTOpUU BO BpeMsi MOJATOTOBKM K OTBeTaMm 0e3
pa3pelleHusl SK3aMeHaTopa CTYyJEHTaM 3ampemaercs. Bpewms, mnpepgocraBisieMoe
CTYZIEHTY Ha MOJrOTOBKY K OTBETY Ha YCTHOM 3K3aMeHe — 30 MUHYT.

[Ipu npoBeAeHNH dK3aMeHa 3K3aMEHAIIMOHHBIN OUJIET BHIOMPAET CaM CTYIEHT.
DK3aMeHaToOp MOXET 3ajaBaTh JOMNOJHUTENbHbIE BOMNPOCHl. EciM  CTyleHT
3aTPYJHSAETCS OTBETUTh Ha OJWH BOIPOC BLIOpAHHOTO OWiEeTa, €My pas3pelracTcs
B3STh JIPYyroi OUJIET, IIPH 3TOM OIICHKA CHIKAETCs Ha Oallll.

IIpy mpomexyTOUHOM aTTecTallMi YCTAHOBJIEHBI OIIEHKH: Ha 3K3aMEHax
COTJIMYHO», «XOPOIIO», «YIOBIETBOPUTEIBHO» U «HEYJIOBJIETBOPUTEIBHO», Ha
3a4€Tax— «3aUYTEHO» U «HE 3aYTEHOY.

[Ipu HesiBKE CTyJIeHTa Ha dK3aMeH 0€3 YBOKHUTEIHHOW MPUYUHBI B BEJOMOCTH
JIeaeTCsl 3aMUCh «HE SIBUIICS.

OueHKH, BBICTABJICHHBIE K3aMEHATOPOM [0 UTOTaM 3K3aMEHOB, HE MOJIeKAT
nepecmMoTpy. CTYyIEHT, HE COIJIaCHBIA C BBICTABIECHHOW OILICHKOW, MMEET MpPaBo
nomarh 3asBieHne Ha wuMsa gupekropa Ilkomel. B cimydae oOGocHOBaHHOCTH
NOJAHHOIO 3asBieHuss AupekTop ILKoJbI CcO3MaeT KOMHUCCHUIO B COCTaBE TpEX
npernojaBarenieil o cooTBeTcTByomel kadenpe. OueHka, NOTyYeHHAs CTYACHTOM
BO BpEMS IIEPECIAYN IK3aMEHA KOMUCCHUH, SIBJISIETCA OKOHYATEIbHOM.

KDI/ITGDI/II/I BBICTABJICHHA OIICHKH Ha 5K3aMCHC




Orenka «5» CTaBUTCS TOT/Ia, KOTJa CTYICHT CBOOOHO BJIa/Ie€T MaTEPHUAIIOM U
HE JIOTMYyCKaeT OMMOOK MPU OTBETE HAa BOMPOCHI AK3aMEHAIIMOHHOTO OMIIeTa, KPOMe
TOT0 JIETKO OPUEHTUPYETCSI B MaTepHUaje U3ydaeMOW TUCIUIUIMHBI, YTO OTMEYAETCS B
OTBETAaX Ha JOTOJHUTEIbHBIE BOITPOCHI.

Ouenka «4» cTaBUTCA TOTJa, KOT/la CTYAEHT 3HAET BECh U3YYEHHBIN MaTepua;
HO JIONYCKAeT HEKOTOPhIE HETOYHOCTHM B OTBETaX HA BOMPOCHI IK3aMEHAIIMOHHOTO
OwieTa U Ha JIOMOJHUTEIbHBIE BOMPOCHI, KOTOPBIC 3aJacT MpernojiaBaTeilb, HO MpHU
ATOM MOKET UCIIPABUTh OLIUOKY MPHU 3aJaBaHUK €My HaBOSAIIUX BOIIPOCOB.

Ouenka «3» CTaBUTCS TOTAA, KOTAA CTYJACHT HUCIBITBIBACT 3aTPYJHECHUS NPH
OTBETE HA BOMNPOCHl JK3aMEHAIIMOHHOTO  OwWjiera, IUIOXO OTBEYAaeT Ha
JIOTIOJITHUTEIIbHBIE BOIIPOCHI MPEIOIABATE.

Ouenka «2» cTaBUTCS TOTAA, KOTJAA CTYACHT HE BJIaJeeT MaTepualiam
W3y4aeMOM JHUCUMIUIMHBI M HE OTBE€YAET Ha JONMOJHUTEIBHBIE BOMPOCHI

IpCIoaaBaTCIiAd.

BOHpOCLI K OK3aMEHY 110 JUCHMUILJIMHE

«DYHKIMOHAJIbHAs MOP(]OJI0TUs KJIETOK U TKAHen»

[utonorus - ee 3aa4M U MECTO CPEAU IPYTUX HAYK.

MeTobl 1 METOI0I0TUSI U3YUEHUS KIETOK.

KileTka kak OTKpbITasi MaTepUaIbHO-3HEPTeTUYECKAs] CUCTEMA.
Kietka kak camoBoCIpou3Bosiascs HHHOPMAIIMOHHAS CUCTEMA.

KrneTka xak CCHCOPHO-PCAKTHUBHAA CUCTEMA.

o o~ w D P

KiieTka kak ynopsjiodeHHas, CTpPYKTYpUpOBaHHAs cuctema (AUCKPETHOCTh

OpraHu3allvn).

7. OOmiasi XapaKTepucTUKa TEeHETHYECKOTO amnmapara KIETKH (CTpOCHHE U
GYHKIIUY KJIETOYHOTO sI/Ipa).

8. Opranmzanusi XpoMmMaTHHA: XHUMHUYECKHHA COCTaB XpoMaTHHa, pa3Mep

T€HOMa, CTPYKTypa Fr€HOMa MPOKAPHOT.

9. CrpykTypa reHoMa 3yKapHoT, ypOBHU KOMITaKTU3allUd XpOMAaTHHA.



10. Kapuotumn: uncmno, pazmepsi, popma, nuddorpacka XpoMOCOM.

11.Cunre3 u npoueccunr MPHK, crimaiicunr.

12. S npeiko 1 GopMUpOBaHUE pUOOCOM.

13.1lepoxoBaterii sHAOMIAa3MaTHdeckuii petukynyMm (ILIDP), crpykrypa wu
GbyHKITUH pUOOCOM.

14. I'nagkuii sHp0MIa3MaTuyeckuil petukyinym (I'OP), ero pasHoBUAHOCTU U
byHKIUH.

15. Anmapar I'onbaku: TeHe3uc, CTPYKTypa U yHKITUH.

16. JIu30cOMBI ¥ BHYTPHKJIETOYHOE MHILIEBAPCHHE.

17. aTerpanus 371€MEHTOB BaKyOJIIPHON CUCTEMBI.

18. O0masi  xapakTEepUCTUKAa DHEPreTHUYECKOro  MeTadoiM3Ma  KIETKH,
MCTOYHUKH cuHTe3a ATO.

19. Mexanu3m cuHte3a AT® B MHUTOXOHIpHUSX M XJIOpoIwlacTax (Teopus
MuTtyenna).

20.[To;ryaBTOHOMHOCTh MUTOXOHAPUN W TUIACTUI B DJYKApPHOTHOM KIIETKE.
[TpoGnema npouncxoxaeHus (brnoreHe3a) MUTOXOHAPUNA U TIIIACTHI.

21. DHepreTukKa MpOKapHoT.

22. O6m1as XxapaKTepucTUKa OMOPHO-IBUTATEIbHON CUCTEMBI KIIETKH.

23. [IpomexxyTouHble (hUTAMEHTHI.

24 MukpoduiaMeHThl M aKTHH-MHUO3WHOBBIE IBUTATEIILHBIC CTPYKTYPHI.

25. MukpoTpyOOUKH U TYOYTUH-IUHEMHOBBIEC IBUTATEIBHBIE CTPYKTYPHI.

26. JIguraTenbHbIN anmnapaTt OaKkTepHid.

27.CoctaB M o0miasi XapakTepuCTHKa MOBEPXHOCTHOTO ammapara KIETKH:
r1a3MaTuyeckasi MeMOpaHa, TIIMKOKAIMKC, KOPTUKATBHBINA IIUTOCKETIET.

28. TpancniopTHO-OapbepHass (GYHKIHUS IUIa3MaJIEMMBL: TpaHCMeMOpaHHBIN
TPAHCIIOPT, BE3UKYJISIPHBIN TPAHCIIOPT.

29. Penenrropnas byHKIUS J1a3MaJIeMMBbI: MIOHATHE peleniuu,
Pa3HOBUAHOCTH KJIETOYHBIX PEIIETITOPOB.

30. Aare3us U MEKKJIETOYHBIE KOHTAKTHI.

31. MUTOTHYECKUI UK DYKAPUOTHOM KIETKH.



32. 3akonomepHoctu pernkanuu JJTHK.

33. Muto3: (pa3el 1 KHHETHYECKUE MEXAaHU3MEI.

34.2HA0penpOaYKIUS KIETKH: MHOTOSIACPHOCTD, SHIOMUTO3, TIOJIUTEHUS.

35. luddepeHnmanust KIETOK B THCTOTCHE3aX - OOIIHNE MOHSATH.

36. CTBOJIOBbIE KJIETKU U UX MMOTEHIUU.

37. UHAYKTOPBI U PETYIATOPHI KJICTOUHOU T PEepeHITUPOBKH.

38. Teopus nuddepeHnraIbHON YKCIIPECCHU TEHOB.

39. [1aTonorust u cMEPTh KJIETOK: HEKPO3 U arloITo3.

40. Kierounast Teopusi — HICTOPHUS U COBPEMEHHBIC TTOCTYJIATHI.

41. O0mias  xapakTepucTuka (TUIIOBBIE CBOWCTBA) U pa3HOOOpaszue
AMUTEUAIIBHBIX TKaHEH; TOKPOBHBIC AITUTEIIHH.

42.00mas  xapakTepucTuka (THIOBBIE CBOWCTBA) W pa3HooOpasue
AMUTEINAIIBHBIX TKAHEH; KEJIE3UCThIC SIUTEITUH.

43. O0masi XxapakTepucThka (TUIIOBBIE CBOICTBA) M pa3sHOOOpa3ue TKaHen
BHYTPEHHEH Cpe/Ibl; TPOPUKO-3aIUTHBIC TKAHH .

44. O0miasi XxapakTepucTuka (TUIIOBBIE CBOMCTBA) M pa3HOOOpa3ue TKaHen
BHYTPEHHEH CpeJIbl; OMTOPHBIE TKAHH.

45. O0mras xapakTepucTHKa (TUIOBBIE CBOMCTBA) U PA3HOOOpPA3Me MBIIICUHBIX
TKaHEH; BUCIIEPAJIbHBIC U CEPJICUYHBIC TKAHHU.

46. OOmas xapaKTepUCTHKa (TUITOBBIE CBOMCTBA) M PA3HOOOpA3He MBIIICYHBIX
TKaHEH; BUCIIEPAJIbHBIC U CEPJICUYHBIC TKAHU.

47. O0urast XapakTepucTrKa (TUIIOBBIE CBOMCTBA) U pa3HOOOpa3ue HEPBHBIX
TKaHEW; HEUPOHBI.

48. O0mras XxapakTepucTUKa (TUIIOBBIE CBOMCTBA) M pa3HOOOpa3ue HEPBHBIX

TKAHEW; HEPBbI, CHHAIICHI, TJIUA.



OneHovHbIe cpeacrea nJjs TeKyllleﬁ arTrecranmmmu

Tembl 1 BONIPOCHI KOJJIOKBUYMOB
KosnokBuym Ne 1. Tema: "Crpykrypa u QyHKIUM KJIETOYHOTrO sigpa'
Llenmpanvras 0oema monexkynsApHou buonrocuu

1. IlpuBecT cxeMmy CTpPOEHHS W OXAapaKTEpU30BaThb COCTAB MOJIEKYJIbI
HykieoTnaa. Uepes Kakue CBA3M HYKJICOTHBl COCAUHSIOTCS B MOJUHYKICOTHIHYIO
(S 119

2. JlaTp CcpaBHUTENBHYIO XapakTepucTuky crtpoenus monekyn IHK m PHK.
Kakue cBsizu ¢dopmupyror asoiHyro cnupans JIHK? OObsicHuTs mnpuHIUI
KOMILJIEMEHTAPHOCTH B MOCTPOEHUU JBOMHON CHHMpaM, HAa3BaTh KOMILJIEMEHTAPHbBIE
napbl HyKJICOTHIOB.

3. Hatp ompeneneHue MOHATHUS "TpaHCKPUMIIUA", OOBSICHUTH MOJICKYJISPHBIM
MEXaHU3M TPAHCKPUIILMH: YTO SBIISETCS MATPUIIEH, KAKOW HCIOIb3yeTCs (PEPMEHT,
OTKyZa OepyTcsl IpeaIIeCTBeHHUKH JUIsl CUHTEe3a?

4. Jlate onpenenenue noHsATus "tpancusuua’. IlpuBectu cxemy U 0OBSICHUTH
MexaHu3M padoTel pubocoM. Omnpenenuth poib kaxaou (opmsl PHK B cunTese
Oenka.

5. JlaTb KpaTkuil OTBET Ha BONPOC: UYTO BbIpa)kaeT reHeTndecku koa? Ilouemy
KOJ TpuIUleTHBIA? Kakue MOJeKysnbl BBICTYNAIOT B POIM  JEKOAUPYIOLIErO
MeXaHu3Ma?

6. Jlatb kpaTkoe ompeneneHue U (QopMylly  IEHTPAJIBbHOH  JOTMBI
MostekysipHoit 6uosnoruu. Kakossl ¢ynkmun JIHK B kmerke? Kakue cunTteswsr u
MOYeMY Ha3bIBAIOTCS MATPUYHBIMU ?

7. Ucxons w3 (GopMysibl MEHTPAIbHOW JOTMBI MOJEKYJISPHON OHOJIOTHH,
OOBSICHUTD, YTO SIBJISICTCS MOJIEKYJISIPHOW OCHOBOI reHOTHUIIA U (peHOTHUIIA.

8. Jlate ompeneneHre MNOHATUS "perumMKanus', OOBSICHUTH MOJEKYJISIPHBIN

MEXaHW3M U HaszHauyeHue permkanuu JJHK.



Cmpyxkmypa u @pyHKyuu Kiemouno2o a0pa
OcHosHble 8onpocul

9. O6memopdonoruueckasi XapakTepUCTHKA SIIEPHOTO arapara SyKapHOTHBIX
Y IIPOKAPUOTHBIX KJIETOK.

10. CymHOCTh KOHUENUUK HENPEPBIBHOCTH XPOMOCOM B JKU3HEHHOM LIMKJIE
KJIETKHU.

11. Xumnueckuii coctaB xpomatuHa. Uro takoe JIHIT?

12. YpoBHU CTPYKTYpHOM OpraHU3alldM XpPOMAaTHHA. Jy- U F€TEPOXPOMATHH.
Kakue ypoBHU opraHu3aiuy XpoMaTHuHA XapakTepHbI Uit HHTepda3zHoro siapa’?

13. Kakue nposiBnenns tpanckpunuuu MPHK MOXHO BUAETH B CBETOBOU H
AIEKTPOHHBINA MUKPOCKOM?

14. CtpoeHne XpoMOCOM THMA JIAMIOBBIX HIETOK U MOJUTEHHBIX XPOMOCOM,
COOTBETCTBHE UX JIETalIe XPOMaTHHOBBIM CTPYKTYypaMm OOBIYHBIX SIZIEP.

15. Crpoenne u ¢yHKuuu Aapbimika. OOBSICHUTH CYHIHOCTH IMPOIECCUHTA
pPHK.

16. CtpoeHue >3yKapuOTHYECKOW pHOOCOMBI: CyOBEAUHUIBI, MapaMeTphl
mouiekyn PHK, Genku.

17. Yto takoe amrmudukanus sapsimkoBoit JITHK? I'ne u3BectHa u ais vero
OHa Hy>KHa?

18. SnepHblii MaTpuKCc M siiepHas O000JIOYKA: UX CTPOCHHE M 3HAYEHUE B
opraHu3anuu padboThl XpoMaTHHA.

19. Ctpoenue u PyHKITUU SACPHBIX MTOP.

ﬂOl’lOJlHumefleble eonpocol

20. UYro Ttakoe Tr1eH? OOBACHUTHP €ro MOJICKYJSIPHBIM, CTPYKTYpHBIi,
(GYHKUIHMOHATBHBIA U TEHETUYECKUN CMBICIT?

21. Ilouemy XpoMaTHH OTJIMYAeTCs BbICOKOWOaz0hummen?

22. PackpbITh MpelnCTaBiICHHE O NPEPHIBUCTON CTPYKType TeHa: SK30H-
UHTPOHHAsl OpraHu3alnMs reHa, ocoOeHHocTH mnponeccuHra MPHK, Mexanusm

CILUTAMCUHTA.



23. B HepBHBIX KJIETKax Aapa o0buHO KpymnHbie u O6neansie (JHK BoisiBusercs
C TPYJIOM), B 3pUTPOLIUTAX MTHULl U PHIO, HAPOTHUB - SAPA MEIKUE U OYEHb IUIOTHBIE.
UT0 MOKHO CKa3aTh O CTPYKTYpE XpOMAaTUHA U (QYHKIMH 3TUX siep?

24. T'eHeTndecKass KOHCTUTYLIHMSI YEJIOBEKa HECPAaBHEHHO CJIOKHEE, YeM Y
JSATYIIKA WIK PeIObl. B TO ke BpeMs y HEKOTOphIX aM(puOUN M JPEBHUX PHIO
HopMaibHOe KojmuecTBo siaepHoi JIHK B 10-50 pa3 Gosibiiie, yeMm y 4YelloBEKa M
Opyrux milekonuraromux (2c yenoseka - 6nr JAHK, marymku - 11n0r, tputona - 74mr,
ampuymsr - 108mr, canamanapsl - 340mr). [Houemy?

25. KakoB nyTh nepeHoca cyobeAMHUI] puOOCOM U3 SAPBIIIKA B IUTOILIA3MYy?

26. Kakosa pons pPHK B opranuzanuu wiv yHKIMOHUPOBAHUU PHOOCOMBI?

27. Ilouemy rensl pPHK B SApBIIIKOBOM OpraHu3aTope UMEOT MHOTOKPATHYIO
ITOBTOPHOCTB?

28. Kak ¢ noMopio aBTopaauorpaduu BeIIBUTh MECTO CUHTE3a, HAallpaBJICHUE
1 CKOPOCTb IepeMelnieHus: cCuHTe3upoBanHoit PHK?

29. KakuM# IUTOXUMHAYECKUMHU METOJIaMu MOkHO BbIsiBUTH [IHK u uzmeputs

€€ KOJIMYCCTBO B KIICTOYHOM ﬂ,upe?

KosnokBuym Ne 2. Tema: "Oprannzanus miacTuueckoro meradooausma'
OcHosHvle onpocwl

1. Kakue KJIETKH TMOKETYTOYHOM »Keje3bl Ha3bIBAIOTCS allMHApHBIMHU? UTO
TaKO€ allMHYChl B OKEITYA0UYHOM Keneze? CTpoeHue alnHyca.

2. OOBsICHUTE TOHSTHE TOJISIPHOCTH B OTHOIICHWM allMHAPHON KIETKU. Yem
oOycioBieHa Mopdosiornyeckasi MoJSIPHOCTh 3TUX KIETOK?

3. O0bsicHUTEe (DYHKIMIO AllMHAPHON KJIETKU IMOJKEITYI0YHOM Keie3bl. YTo
TaKo€ 3MMOT€H U 3MMOTE€HOBBIC TPaHYyJIbl?

4. OTkyaa noyy4yaeT allMHapHasi KJeTKa MUTaHue JUIsl CUHTe3a cekpeToB? UTo
OHa MOJIy4aeT B KaUeCTBE MUTAHUS?

5. Uro Takoe ospracromnazma, LIDOP? Yem oOycnoBieHo ©6a3anbHOE

pacnosioxxenue [1IOP B anyHapHO# KieTke?



6. Crpoenne u ¢yukinuu [IDOP. 3auem pubocombl (QUKCUPOBaHBI Ha
memOpanax [IDP? OOBACHUTH CYIIHOCTH MOCTTPAHCISIMOHHBIX MOIU(pUKAINN
oenkoB B IIOP.

7. O0BsicHUTH MexaHu3M IepeHoca BemecTs oT LIIDP k anmapaty [Nosnbmxu.

8. Ctpoenue u QpyHkuuu anmnapata ['onasmku. B ueM nposiBisieTcst nojaspHOCTh
JUKTHOCOMBI? Kakne CHHTE3bI M IEPECTPOMKHA MOJIEKYJI UAYT B anmnapare I onpmku?

9. OOBSICHUTD MEXaHM3M CEeKpelHnHu (COOCTBEHHO SKCTPY3HH) B allMHAPHOMN
KJIETKE ITOKEITYA0YHOM JKEIIE3bI.

10. I'me m xak oOpa3yroTcsi mepBUUYHBIC JH30COMBI? KakoBa ux (QyHKIUS
BOOOIIE U B CEKPETOPHOM KJIETKE B YACTHOCTH?

Llononnumenvnvie 6onpocwl

I1. Ioka3aTp MUHAMUKY BKJIIOYEHHS MEUYEHBIX aMHHOKHUCJIOT OT 5 MHH 10O 3
4acoB IO 30HaM alMHApHOW KIeTKW (meron aBropaguorpadum). Kakyto
uH(GOPMAIIMIO JaeT aBTOPATUOrpadus BKIOUEHHUSI aMUHOKHUCIIOT?

12. OOBACHUTH NOHIATHE CEKPETOPHOTO LUK KIETKH.

KoasokBuym Ne 3. Tema: ""CTpyKTYphbI U IPOLECCHI IHEPreTHYECKOT0
Meradou3ma'
OcHosHvle onpocwl

1. Tlnactuyeckuii M DSHEPreTUYECKUH METa0O0JM3M, HMX Ha3HauYeHHE H
HaIpaBJICHUE PEAKIUU.

2. OOmas xapakTEepUCTHKAa CUCTEM HHEPreTUYecKoro Meradonu3Ma
HYKapHOTHBIX KIJIETOK C aBTOTPOPHBIM U Te€TepOTPOdHBIM THUMAMH NUTaHUA (TI0
Ta0JIHIIe SHEPTETHUECKOTO OOMEHa).

3. Crpykrtypa, cBoiictBa u pyHkiuu Moiekyiasl AT®. Kpyroodopor ATD B
KU3HEeHeATeNbHOCTU KIIeTKU. [IpuBectn mnpumepsl AT®-3aBUCHUMBIX peakiuil B
KJIETKE.

4. @ortocuHTE3: CBETOBasg M TeMHOBas (a3bl. MexaHU3Mbl COMPSHKEHUS

nepeHoca Bogopoaa u cuare3a AT® B xnopomiacrax (mo Mutyeiny).



5. I'mukonu3 u conpspokeHHbIM cuHTe3 AT®. OT yero 3aBUCHUT AanbHEUIIAs
cynb0a mpoaykToB rnkoiau3a? Uto takoe OpoxkeHue? CylIecTBYIOT JIM B IPUPOJC
KJIETKH, DHEPTeTHKA KOTOPHIX OCHOBaHA TOJILKO Ha TIMKoJn3e (OpoxkeHnun)?

6. [pixanue: mukn KpeOca m npixarenpHasd nenb. MexaHU3Mbl CONPSKEHUS
nepeHoca Bojiopojia u cuare3a AT® B MmutoxoHIpusax (mo Mut4eny).

7. Uto BeIpaxaroT TepMHUHBL: (oTohOoChHOPUINPOBAHUE M OKHCIUTEIHHOE
dbochopunupoBanue? (Ilouemy "dochopummposanue", mouemy "doro-", modemy
"okucnuTenpHoe"?). UTo 00IIero u pa3aMvyHOro B 3TUX JABYX mporeccax? ['ae oHu
IIPOUCXOIAT?

8. CpaBHUTH yYJIBTPACTPYKTYPY XJOPOILIACTOB M MHUTOXOHIpuil. Yem
OOBSICHUTH OOIIKE YepThl MEMOpPaHHON OpraHU3alluK 3TUX OPTaHOUI0B?

9. Kak opraHu3oBaHbl CUCTEMBI COINPSIKEHUSI TIEpEeHOCa BOAOpPOJa U CHUHTE3a
AT® ympokapuoT (Ha mpuMepe CHHE-3€JICHBIX BOJOpOCel U adpoOHBIX OaKTepuid).
[IpumeHnMa 11 K HUM XeMHUOCMOTHYECKas Teopuss Mutuena?

10. Tlowemy mmacTuapl W MHUTOXOHJPHUM HA3bIBAIOT MOJyaBTOHOMHBIMHU
opranougamu? Kak wmaer ux HOBOOOpa3oBaHHE WM CHCIUATU3ANUS B Pa3TUYHBIX
KJIeTKax?

11. Kakme rumore3sl OOBSICHAIOT IPOUCXOKICHHUE I10JTyaBTOHOMHBIX

OpraHonaoB B 5BOJOLNHN KJICTOK?

Llononnumenvhvie gonpocwl

12. MoryT 11 UCHoJIb30BaThCS B KAYECTBE AaKKyMYJIATOPOB U IEPEHOCUYUKOB
sHepruu aApyrue, kpome ATD, Monekymnsl?

13. Kakoit T metabonu3Ma: MIaCTUYSCKUN WIIH YHEPTETUYCCKUN OTPaXKaIoT
peakiuu poTocuHTE3a B XJIOpOIIIacTax?

14. C yyeroM XeMHOCMOTHYECKOM Teopuu MwuTyena, MOKa3aTh, B KaKHe
(dbopMBI TTOCIENOBATEIBLHO MEPEXOAUT IHEPTHUS OT COJHIA O MOJIEKYJbI TJIFOKO3HI B
peakiusax (oTocuHTEe3a.

15. K xakomy Tuily mMeradojM3ma: IJIaCTHYECKOMY WJIM SHEPreTUYECKOMY -

OTHECTHU pCAaKIIMH PACHICIIIICHUSA 6I/IOHOJII/IMepOB B JIM30COMax?



16. CpaBHHTE INIMKOJIU3 U JIBIXAaHHUE MO MPOJYKTUBHOCTU 3alacaHUsl SHEPTUU.
[loueMy, HECMOTPS Ha SBHBIM HEPIrETUYECKUN ITPOUTPHII, B IPUPOJE CYIIECTBYIOT
KJIETKU-OPTaHU3MBbI C IITMKOJIUTUYECKUM dHEProOOMEHOM?

17. YUem 0OycCNOBIEHBI JIUTENbHBIE MBIIMICUHbIC OOJM TOCJIE MHTEHCHUBHOU
¢uznueckoil Harpy3ku? [louemy 311 6011 Masio OECIOKOAT TPEHUPOBAHHBIX JIHOAEH?

18. Kakue KJIeTKH y MHOTOKJIETOUHBIX KHUBOTHBIX NOTPEOJISAIOT OOJIbIIE BCErO
sHeprun? Kak 3To BBIpaXXE€HO B UX YIBTPACTPYKTYpE?

19. Knetkn Kakux OpraHu3MOB 001aJal0T HanOojiee NOJHBIM HabopoMm

sHEeproodecnevrBaromux Mexann3MoB? HazoBure 3T MEXaHU3MBI.

KosnokBuym Ne 4. Tema: "OnopHo-aBurate/ibHbIid M OBEPXHOCTHbII
annapartbl KjieTku'"
OcHognble 6onpocsl

. JlaTb CpaBHUTENBHYKO XapaKTEPUCTUKY MOJIEKYJISIPHO-CTPYKTYPHOMR
OpraHu3aly MTPOMEKYTOUHBIX (PUIAMEHTOB, MUKPO(PUIAMEHTOB U MUKPOTPYOOUEK.
Ha3BaTh OCHOBHBIE OCJIKK U TTApaMETPhI UX arperaiuu.

2. JIy1st KaKuX HUTOCKEJETHBIX CTPYKTYP XapaKTePHbI MPOIECCHl CaMOCOOPKU U
pazbopku: UTo M3BECTHO 00 ITUX MEXaHU3Max?

3. MukpoduiiaMeHThl KaK CKEJIETHBIE U IBUTATEIbHBIE CTPYKTYphI. [Ipu Kakux
YCJIOBUSIX BO3HHMKAET CIIOCOOHOCTh MHUKPO(PHIAMEHTOB K JBUTaTEIbHOW pEaKivu?
OOBSICHUTE MEXaHO-XUMHUYECKHUE OCHOBBI MBIIIIEUYHOTO ABUKCHUSI.

4. JlaTh CpaBHUTEIBbHYIO XapaKTEPUCTHUKY OpraHU3aIlMU aKTO-MHO3WHOBBIX
KOMIUIEKCOB B HeMbIIeyHbIX ((ubpodiiact, ameba) W cCHenUaTM3UPOBAHHBIX
MBIIIEYHBIX KJIETKax (MOMEpPEeYHOIO0CaTOe MBIINIEYHOE BOJIOKHO). Iloka3athb
MMMYHOLIUTOXUMHUUYECKYIO JIOKAJIM3alMI0 aib(pa-aKTHHWHA, aKTHHa U MHO3WHA B
ATUX CTPYKTYypax.

5. MukpoTpyOOUKH KaK CKEJIETHBIE W JIBUTATEIbHBIE CTPYKTYphl. [IpuBectu
MIPUMEPHI UCIIOJIL30BAHUS MUKPOTPYOOUEK B KaU€CTBE IIUTOCKEIIETA.

6. [lokazath cTpoeHHE PECHUYKH U OOBSICHUTh MEXAHO-XUMHUYECKHE OCHOBBI

PECCHUYHOI'O IBHXKCHHA.



7. Uto sBNseTCA MEHTpAaMU OpraHU3AIMH MUKPOTPyOOdeK B KieTke? e oHn
JIOKAIU3YOTCA?

8. CrpoeHMe LEHTPUOJIEH, MX B3aUMOPACIOJIOKEHHE B KJIETOYHOM LIEHTPE.
MexaHn3M BOCIIPOU3BENECHNUS LIEHTPHUOJIEH.

9. KakoBa posb LIEHTpHOJEN M KaK OOBSCHUTh WX OTCYTCTBHE B KJETKax
BBICIIMX PAaCTCHUM?

Lononnumenvrvie 6onpocwl

10. IIpoBecTn aHaIOrMIO B MEXAHO-XMMHMYECKOW OpraHU3alMi U MPUHIUIAX
pabOThl AKTUH-MUO3UHOBBIX U TyOYJIMH-TUHEHMHOBBIX IBUTATEIbHBIX CUCTEM.

11. Kakue omopHele M JBUTATENBHBIE CTPYKTYpPbl UMEIOTCA Y PACTUTEIIBHBIX
KJ1eToK? Kak OHM pa3BUTHI I10 CPABHEHUIO C KUBOTHBIMM KJIETKaMU?

12. Kak opraHu3oBaH JBHUrareiabHbli anmapat Oaktepuii? KakoBsl
OPUHLUINUAIBHBIE OTIMYUS OaKTEpUaJbHOIO KIYTHKAa OT PECHUYKU SYKApUOTHOM

KJIIETKU?

OcHogHwvie 6onpocul

1. Ha3BaTp cocTaBHBIE YaCTH MMOBEPXHOCTHOIO arapara KJIETKH, ONPEAECIUTh
uX (QyHKIUH.

2. XWUMHYECKHMH COCTaB M OpraHu3anusi IUIa3MaTUYECKOM MeMOpaHBbI.
[IpuBecTn nOKa3aTeNbCTBA B MOJIb3Y KUIKOCTHO-MO3aWYHON MOJENH.

3. I'mukokanukc: XUMHUYECKUM COCTaB, CTENEHb pa3BUTHUS, CBOMCTBA U
GyHKUMM B CHEUAIM3MPOBAHHBIX KieTkaX. HamMeMmOpaHHBIE CTPYKTYpBI KIIETOK
pacTeHui, rpuboB, GaKTepuil.

4. KopTtukaiabHblii (CyOMEeMOpaHHBINM) LIMTOCKENET: €ro 3JeMEHTHI, CBS3b C
wiasMaieMMoil. MexaHu3Mbl W 3HauY€HHE JIATEpajJbHOTO MEpeMeIleHUsl OeKOB
I1a3MajJeMMBI.

5. OOHOBJIEHHE U POCT IIa3MaTuyecko Mmemopanbl. Kakue cyOMeMOpaHHbIe U
LIUTOIUIa3MaTUYECKUE CTPYKTYpbl 33J€iCTBOBaHbl B 3THUX npoueccax? Kak

OLICHHUBATb CKOPOCTH OOHOBJICHHS U pocTa IJ1a3MaeMMBbl?



6. OxapakTepu3oBatb (HOPMBI TPAHCMEMOPAHHOTO TPAHCIOPTAa BELIECTB:
muddy3uro, TacCUBHBIA ¥ aKTUBHBIA TpaHcmopT. C KakWUMH  DJIEMEHTAMH
r1a3MajgeMMBbl CBSI3aHbl 3TU (OPMBI TpaHCTIOPTA?

7. OTdero BO3HUKAET KOHIUEHTPALUMOHHBIA TpPajUEHT HOHOB U KaK OH
UCIIOJIb3YETCSI KIETKOM?

8. UTo Takoe MUKPOBOPCUHKHU? Y KaKUX KJIETOK OHU Pa3BUTHI, KAK YCTPOECHBI U
Kak paborarot?

9. OxapaktepuszoBarb (OpPMBI M MEXaHU3Mbl TPAHCIIOPTa BEUIECTB B
MeMOpaHHOUW ymnakoBke. [IpuBecTd mpUMEphl HUCMNOJIL30BAaHUSA HHAOIMTO3a U
HK30IIMTO3a B JKU3HEIEATCIIbHOCTH TKAHEBBIX KJIETOK U OJTHOKJIETOUHBIX OPraHU3MOB.

10. Yto Takoe knerouHslie penentopbl? KakoBa ux mokanu3anus U XUMUYECKas
npuponaa’?

11. OObsicHuTh JBa croco0a WHUIMAIMK BHYTPUKJIETOYHOTO CUTHAA:
aJICHWIATIUKIA3HBIN ¥ HOHO(OpHBINM. CpaBHUTh UX HaA MPUMEPE PEIEHTOPOB
NENTUIHBIX ~ TOPMOHOB  (TJlIOKaroHa W MHCYJMHA) ©W  HeHpomeauaTopa
(areTUIXO0MHA).

12. TlepeuncnuTh W TMOKa3aTh JIOKAIU3AI[UI0 TOCTOSHHBIX MEXKIJIETOYHBIX
KOHTAaKTOB B  KHUIIEYHOM OJOUTENHH. B YeM O0COOCHHOCTh XHUMHMYECKHX
(TpaHCIIOPTHBIX ) KOHTAKTOB | TJI€ OHU BCTPEYAIOTCA?

Jlononnumenvnvie 6onpocwl

13. Uto Takoe MMMYHHasi peaklys U TOJEPAHTHOCTh HA KJIETOYHOM YpPOBHE?
KakoBo 3HaueHHWe OTHUX peakiuid IS MOJACPKAHUS  KJIETOYHO-TKAHEBOTO
romeocrasza?

14. Tloka3zaTb  CTPYKTYpHO-(YHKIIMOHAJIbHOE  E€IUHCTBO  3JEMEHTOB
MOBEPXHOCTHOTO ammaparta W IMTOCKeJeTa B peakiuu aare3uu (puoOpodiacta Ha
cyOcTpare.

15. Tlocne pe3arperaluu ¥ TEpEMEIIMBAHUS B MUTATEIBHON Cpele KIETKU
MOYKU COOMPAIOTCS B arperaThl MO TKAHEBOMY MPHU3HAKY, KJIETKH OT OPaHXKEBBIX U
CephIX TYOOK - IO BHUIOBOMY (arperupyroT KJIETKM OJHOro I1BeTa). Kak 3TO

O0OBSCHUTH CBOMCTBAMH KJICTOYHOM HOBGpXHOCTI/I?



KosmoxkBuym Ne 5. Tema: "Penpoaykuus u auddepeHunpoBKa KJIeToK"
OcHogHwvle 6onpocul

1. Yro Takoe MUTOTHYECKHH (KJIETOUHBIA) 1UKI? OXapakTepru3oBaTh
[OCJIEI0BATEIbHOCTh, BPEMsSI M KIIOYEBBIE COOBITUS NEPUOAOB MHUTOTHYECKOIO
LUKJIA.

2. Yto Takoe XpOMOCOMHBIN LIUKJI, B YEM CYIIHOCTh KOHUEHIUN CTPYKTYPHOU
HEIPEPBIBHOCTH XPOMOCOM B KU3HM KJIETKH?

3. Korma m xak BO3HMKaeT AMILUIOMAHBIA Habop xpomocoM? Kak MeHsieTcs
Habop xpomocoMm u Macca JIHK B kieTke no nepuosamM MUTOTUYECKOTO IIUKJIA?

4. PackpbIThb CYHIHOCTh OCHOBHBIX 3aKkoHOMepHocTell perumkaunu JIHK:
MOJIYyKOHCEPBATUBHOCTD, PEIUIMKOHHAS OpraHu3anus, aCHHXpoHHOCTh. Korna u mns
Yero MpOUCXOINUT pernapatuBHblil cunte3 JJHK?

5. MuTto3: ero (passl, moBeeHUE XPOMOCOM.

6. Kak dopmupyercs u paboraer mutoTudeckoe BepeteHo? KakoBbl mexaHo-
XUMHUYECKHE OCHOBBI MHUTOTHYECKHX IpoueccoB? CpaBHUMBI JIM OHH C JPYTUMU
JBUTATEbHBIMU PEAKLIMSIMU KIJIETKU?

7. Ha3Batb M OOBSICHUTH OCOOCHHOCTH TEUEHUS MHUTO3a y >KMBOTHBIX U
PACTUTENBHBIX KJIETOK (CTPOEHHE MUTOTUYECKOTO amapaTra, MEXaHU3M [IUTOKHMHE3A).

8. Uto obmiero 1 B 4eM OCOOECHHOCTH PA3NMYHBIX (POPM IHAOPENPOTYKIUU:
COMAaTHYECKOW MOJMIUVIONINNA W NOoJUTeHHH? Kakue OTKIOHEHHS OT HOPMAJIBHOIO
MUTO3a TPUBOAAT K HSHAopenpoaykuuu? IlpuBectn npuMepbl MOPOSBICHUS
COMAaTHUYECKOW MOJUIUIOWIUU W TOJIUTEHUM B TKaHSAX PACTEHHUM, >KHUBOTHBIX,
YEJI0BEKa.

9. OOBsICHUTH OMOJIOTUYECKUN CMBICI U HA3HAYEHUE MUTOTUYECKOTO ACJICHUS
KJIETOK B KU3HHU OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OpraHu3MoB. Mcronb3yercs au
MUTO3 JUIsl PAa3MHOKEHHUS OPraHU3MOB?

10. B uem npuHUMNUanbHble 0coOeHHOCTH Meiio3a? [louemy Melio3 1 MoJ0BOM

IIPOLECC, a HE MUTO3 CTAJIM OCHOBHBIM CIIOCOOOM Pa3MHOKEHHSI OPraHU3MOB?



11. Kakue XapakTepHUCTUKH XPOMOCOMHOTO Habopa HCIONb3YIOTCS MpHU
ONMMCAHWM BUAOBOro Kapuotuna? I'ie ucronb3yercst KApUOTHUIIMYECKUI aHAIINA3?

12. Yro Ttakoe nuddepeHIpoBKa KIETOK, OCHOBHbIE HAIPABICHUS KJIETOYHON
g depeHIIUPOBKY.

13. CTBOJIOBBIE KJIETKH U MX NOTEHLUH 10 HAIIPABJICHUAM AUPPEPEHIUPOBKH.

14. IH1yKTOpBl U MEXaHU3MBbI KJIETOUYHOU TU((HEePEHIIMPOBKH.

LonoanumenvHnvle 6onpocwl

15. Kyna peBaercss Marepuan sAepHOHM OOONOYKM U SIPBILIKA [pU
MCYE3HOBEHUHU 3TUX CTPYKTYp B Ipodaze MUTo3a?

16. KakoB OMOJIOrMYECKUIl CMBICIT KOMIAKTU3AIMM XPOMAaTUHA B XPOMOCOMBI
Ha Bpems Muto3a? [louemy 3TOT Mpo1ecc OTCYTCTBYET Y IPOKAPUOT?

17. Yem paszmuyarOTCi HW B KAKUX CIy4asgX HCHOJB3YKOTCA TEPMHUHBI
"xpomocoma" wu "xpomaruma"? Cxonbko wosekyn JHK BxoauTr B cocTaB
XPOMOCOMBI, XpOMaTH/IbI?

18. Uem 00ycI0BIIEH NONMEPEYHBIA PUCYHOK OOBIYHBIX MeTa(a3HbIX XPOMOCOM
(O€HIMHT) ¥ TUCKOBBIM PUCYHOK MOJIMTEHHBIX XpoMocoM? OIMHAKOBA WIIH pa3inyHa
IIPUPO/IA ATOM MONEPEYHON NCUEPUEHHOCTH?

19. Kakoif u3 HCIOJNB3YyEeMbIX aHTPOIOJIOTU3MOB 0oJjiee MOIXOIUT JJIst
0003HaYEHHUS JBYX NOCTMUTOTHYECKUX KJIETOK: JOUYEpHHE, CECTPUHCKHE WM eIle
KaKOU-HUOYIb?

20. MuTOoTHYECKHU JENAIIascs KJIEeTKa )KUBOTHBIX TKaHEH OOBIYHO OKPYTJISIETCS
(B anuTenusx, B KyJibType Ha ctekie). C yem 3to cBsizano? [louemy atoro He ObIBaeT
y PaCTUTEIBHBIX KJIETOK?

21. Kakywo posib UrparoT UEHTPUOIM B MHUTOTHYECKOM BepeTeHe? Y Kakux
OpraHU3MOB LEHTPUOJIU OTCYTCTBYIOT, W TIOYEMY Y HHUX MHUTO3 IIPOTEKAET
0J1aromoayyHo?

22. Kakue UIUTOJIOTHYECKHE METOJABl I03BOJIIIOT OLEHUTh B KJIETOYHOMN
NOMYJISIIMN TOTI0 KIETOK, HAXOSAIIMXCSI B CAHTETUYECKOM MEPHOJI€ MUTOTUYECKOTO

ukiaa?



23. Tlokazate pasHooOpasue (HopM MHUTO3a: PA3TUYHBIE BAapUAHTBI OPTO- U
IUIEBPOMHTO3a - Y MPEACTaBUTENEH MPOCTEHIINX, BOJAOPOCeH, rpruOoB. MoxHO

STH BapUAHTHI BLICTPOUTH B "IBOJIIOLIMOHHOE JPEBO' MHUTO3a?

TecTHpoBaHME N0 MPOMJIEHHBbIM TEMaM IMPOBOAUTCA Ha 6YMa}KHLIX OaHKax

WJIA B KOMIIBIOTEPHOM KJIacce.
IIpumep TECTOBOIO 3a1aHUSA

Tema: «CTpykTypa 1 QVHKIMH KJIETOYHOI0 SIPA»

BBI6€DI/ITG OJIMH IPaBUJIbHBIM OTBET:

1. YuactHukoM kakoro nporecca ssiserca JHK:
a) TOJIBKO PETTUKAIINH;
0) perIMKaIuy U TPaHCIISAIINH,
B) TPAHCIIAIAA U TPAHCKPHUIIITUH;
T') TOJIbKO TPAHCKPUIIIINH;
1) TPAHCKPHUIIIIAHA U PETUTHKAITNN;
€) TOJIbKO TPAHCIISIINH.
2. Ha kakom ypoBae kommaktuzanuu JJHK Bo3mokHa TpaHCKpUTIINS:
a) XpOMOCOMHOM;
0) HYKJICOCOMHOM;
B) Ha HekomIMakTu3oBaHHoM J[HK;
I') XpPOMOMEPHOM,;
1) HyKJIEOMEPHOM.
3. Tlporuecc TpaHCISIIIUU TPOUCXOTUT:
a) B siIpe HA HUTSIX XPOMATHHA;
0) B IUTOILIa3Me Ha prboCcoMax,
B) Ha IJIa3MajJieMME B PEIENTOPAX;

I') B XpOMOCOMax MpH JAEICHUH KIETKH.



Kakast moJiekyJia 3aHUMAaeTCsl HEMOCPEACTBEHHBIM MIEPEBOIOM SI3bIKA
HYKJICOTUJIOB B SI3bIK aMHUHOKHUCIIOT:

a) JIHK;

0) T-PHK;

B) 0€JI0K;

r) p-PHK;

1) u-PHK.

MouiekyIIpHOM OCHOBOW T'€HOTHUIIA SABJISICTCA:
a) THK;

0) 6eIoK;

B) PHK;

T') TJIF0KO30aMUHOTJIUKAHBI.

BBI6€DI/IT€ BCC IMTPAaBUJIBHBIC OTBCTEIL.

Brigenure komnoHneHTsl Hykiaeotuaa JIHK:

a) ne30Kcupudo3a:

0) riIoKo03a;

B) T'YaHO3MH,;

r) pochopHas kucnora;

1) prbo3a;

€) rarTamar;

) a30TUCTOE OCHOBAHMUE.

OTMeThTE MPaBUIBLHO C(HOPMUPOBAHHBIE KOMILIEMEHTAPHBIE TTAphl HYKJICOTH/I0B
JIHK:

a) LI-T;

0) V-A;

B) A-T';

r) A-T;

n) V-1

Kakune KoMImoHEHThI 00513aTeTbHO HEOOXOUMBI JIJIs1 TPAHCKPHUIIITIH:

a) pubocoma;



6) JIHK;

B) IHK-nnonumepa3sa;

I') TJII0K032;

n) PHK-nonumepasa;

¢) puOOHYKIICOTHU/IBI;

) 1€30KCUPUOOHYKIICOTH/IBI.

Y CcTaHOBUTE COOTBETCTBUE:

9. VYcraHoBute COOTBETCTBUE Mk Ay ypoBHEeM KommakTuzauu JJHK u

COOTBETCTBYIOIIUMU OCITKAMMU:

Yposens komnaktuzanuu JJIHK | bemok, y4acTByromuii B opranu3anuu

AaHHOI'O YPOBHA KOMITAKTHU3aIllNuH

1. XxpOMOHEMHBII a) ructoH H1
2. HyKJIEOCOMHBIU 0) ructon H3
3. HYKJIECOMEPHBIN B) MAaTPUKCUHBI

r) ructon H4

10.YcraHoBUTE COOTBETCTBHUE MCXKAY TUIIOM HYKHGHHOBOﬁ KHCJIOTBI U €€

XapaKTEPUCTUKOM:

Tun HyKJI€MHOBOM KUCJIOTHI: XapakTepuCTUKa HYKJIEUHOBOU KHUCIIOTHI:

1. JHK a) KaK MpaBUIIO0THOLIETIOYEYHAS

2. PHK 0) B cocTaBe HYKJICOTHIOB BCTPEUAIOTCS

caenytromue azotucteie ocHoBanus: A, T, I, 1]

B) B COCTaB HYKJIEOTH1a BXOJIUT prbo3a

') KaK IpaBUJIOIBYIIEIOYECUHAS

1) BCTpEUYaeTcs TOJIBKO Y OaKTepuit

IIpumep TecTOBOrO 3a1aHUA

Tema: «ODFaHI/IESaIII/Iﬂ IJIACTHYECKOr0 MeTad0Jau3Ma

Br10epure 0J1MH paBUJIbLHBINA OTBET.

1. Onpenenute GYHKIUIO JTU30COM:



a) FTEHETUYECKOE KOAUPOBAHNUE CBOWCTB KJIETKHU;
0) cunte3 AT® B peakuusax rIMKOJIN3A;

B) BHYTPUKJIETOYHOE MMUILIEBAPEHUE.

IIpumep TECTOBOIO 3a1aHUSA

Tema: «CTPYKTYPBI M IPOLECCHI DHEPreTHYECKOr0 MeTa00IU3May

Bri0epuTe orH OpaBUIbLHBIN OTBET.

1. Onpeaenute GYyHKIIUIO MUTOXOHIPHUH:
a) TCHETUYECKOE KOJIMPOBAHUE BCEX CBOMCTB KJIETKH;
0) cunte3 AT® B peakuusix riIuKoOIN3a;

B) cuHTe3 AT® B peakuusix OKUCTUTEIHHOTO (GOCPOPUIUPOBAHHUS.

IIpumep TecTOBOrO 3a1aHUA

Tema: «BBeaenue. [IpeaMer n MeToabI HUTOJOTMHA U rUcTOJ0rHN. KieTka -

JJICEMCHTAPHAA )KUBasd CUCTEMaA»

Br10epuTe 0MH IpaBUIbLHBINA OTBET.

1. Tlouemy KjI€TKa OMPEEsIETCS KaK «3JeMEHTapHasl )KUBasi CUCTEMa?

a) MOCKOJIbKY 3TO MUHUMAJIbHASI CTPYKTYpUpPOBaHHAs U 000C00JIeHHAs YaCTh

OpraHu3Ma;
0) COmepPKUT TeHETUIECKYIO0 HH(OPMAIIUIO O COCTABE CBOMX OCIIKOB;
B) HAUMEHbIIIAs cucTeMa, o0Jagaronias BCeMH CBOMCTBAMM JKU3HU
(HacIeACTBEHHOCTh, OOMEH BEIIECTB U SHEPTUU U TIPOY.).

2. KTo0 siBIsieTcs aBTOPOM SBOJIIOIMOHHON TCOPHUH €CTECTBEHHOTO 0TOOpa?
a) T. Mopras;
0) XK.b. Jlamapk;
B) Y. [lapBuH.

3. Kro siBnsieTcs aBTOPOM KJIETOYHOU TeOpHun?
a) T. Mopran;
0) T. llIBaHH;



B) Y. JlapBuH.

BBI6CDI/ITC BCC IIPABUJIbHBIC OTBCTHI.

4. BpiOepuTe KIIIOUEBBIE CII0BA, COOTBETCTBYIOIINE OOIIEMY ONIPEIEICHUIO
TEPMUHA «TKaHbY:
a) KJIETKH;
0) KJIETOUHBIC OPTaHOU/IbI;
B) MEKKJIETOUHOE BEIIECTBO;
I) 00s3aTeNbHBI )KECTKNE MEXKKIIETOUHbIE KOHTAKTHI (JE€CMOCOMBI U IIPOY..);
1) BBIIIOJTHEHUE KaKOK-T1M00 001el TkaHeBOW (PyHKIMH (IOKPOBHOM,
TPOPHUUECKOM, COKPATUTEINBHOU U MTPOY. ).

5. BriOepurte 1os10’KeHUs, COCTABIISAIOLIUE CYIIHOCTh KIETOYHON TEOPHH:
a) BCE OPraHU3Mbl (KpOME BUPYCOB) COCTOST U3 KIIETOK;
0) BCce OpraHu3Mbl, KpOME BUPYCOB, OaKTEpUil U MPOTUCTOB, COCTOAT U3
KJIETOK;
B) KJIETKH Pa3HbIX OPTraHU3MOB 00JaAat0T IPU3HAKAMH AHAJIOTHH, HO HE
TOMOJIOTUYHBI APYT APYTY MO UX MPOUCXOKACHHUIO U OOLIUM MOJIEKYJISIPHO-
TeHETUYECKUM CBOMCTBAM;
') HOBOOOpa30BaHUE KJIETOK B Pa3BUTUHU OpPTaHU3Ma MIPOUCXOJUT TOIBKO
IyTEeM UX MUTOTHYECKOTO JIEJICHMSI; CaMOCOOPKa 13 HEKIETOYHOIO )KHUBOTO
BEILECTBA HE BO3MOXHA.

6. BriOepuTe 1osi0>KeHUs, COCTABIISAIOLIUE CYIIHOCTh TEOPHH SBOJIOIINH:
a) HAaCJIEJICTBEHHAs U3MEHYMBOCTh HeolpeaesieHHoro tuna (JapBun);
0) HacieACTBEHHAs: U3BMEHUYMBOCTh ONpeiesieHHoro Tuna (Jlamapk);
B) O0pK0a 3a CyIecTBOBaHMUE;
I') €CTECTBEHHBIN 0TOOD.

7. Kakue CTpyKTypbl BUJIHBI YK€ B TPOCTOM CBETOBON MUKPOCKOM?
a) puOOCOMBI;
0) XpOMOCOMBI;
B) SJIPBIIIIKO;

r) OEJIKOBO-JIMITHUIHBIC MEMOPAHBI;



1) BUPYCH;
e) OakTepuu.
8. Kakue CTpyKTypbl pa3audrMbl TOJIBKO C IIOMOIIBIO 3JIEKTPOHHOTO
MUKpOCKoma?
a) puOOCOMBI;
0) XpOMOCOMBI;
B) SJIPBIIIIKO;
) OCJIKOBO-JIUITHIHBIC MEMOPAHBI;
1) BUpYCE;
e) 6akTepuu.
JlononHuTeE:
9. I'me HAXOAATCS MHCTPYKIIUU TIO0 TIpaBUiIaM pabOTHI U TEXHHUKE 0€301TaCHOCTH B
7abopaTopHUsAX BalIEro yueOHOTo MoApa3IeeHHs?
10.Kakue HOpMATHUBHBIE JOKYMEHT PErIaMeHTUPYIOT TMPOBEJACHUE HAYYHO-
UCCIIEIOBATENbCKUX pabOT B  00JacTH OMOJIOTMYECKOW IUTOJOTUU U
TUCTOJIOTUU?
11.Kakue KpyIHble HANpaBJIE€HUS LUTOJOTMH U TUCTOJIOTMHU C(OPMUPOBAIUCH B
Mopckoit onosorun Ha Jlansaem Bocroke?
12.Ha3zoBuTEe KpYNHBIX JAJIbHEBOCTOYHBIX YYEHBIX, BHECIHIMX CYIIECTBECHHBIN

BKJIaJ] B pa3pabO0TKy MpoOJIeM UTOJIOTUH U TUCTOJIOTUA MOPCKUX KUBOTHBIX.



