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1. HACIHOPT ®OHJA OLHEHOYHbBIX CPEACTB

1.1. Ilepeyenr KoMmeTeHUMH, (GOPMHPYEMBbIX B Ipouecce OCBOCHUA
OCHOBHOI1 00pa30BaTe/IbHOI NPOrPaMMBI

[Iporiecc ocBoeHUs1 AUCIMIUIMHBI HAIMPABJICH Ha OBJAJICHUE CICTYIOIIUMU
KOMITCTCHIIASIMH

— CIIOCOOHOCTHIO TPUMEHSATH NPHHIUIBI CTPYKTYPHO-(DYHKITMOHAIEHON
OpraHU3aIlNH, HCITOJIB30BaTh (bU3MOTOTHYECKHE, ITUTOJIOTHYECKHE,
onoxumudeckue, OUO(U3NUYECKHUE METOJbl aHaldu3a JJis OLIEHKH U KOPPEKIUU
COCTOSIHUSI )KUBBIX OOBEKTOB U MOHUTOpUHTA cpebl ux ooutanus (OITK-2).

1.2. Jransl GpopMUPOBAHMSA KOMIECTEHIMA W CPeACTBA OLCHUBAHMS

YPOBHSI X ¢(hOPMHPOBAHHOCTH

Jransl popmupoBaHusa komnereHuuii | Komnerenunu KoHTpo1bHO-011€HOYHBbIE
cpeacTBa / crocoo
OlleHUBAHUS
OIIK-2 CocraBneHnue XpOoHOJIOTHIECKOM
Tema 1. Ilpeamer u 3a1auu LIUTOIOTUH U TabnuIbl. Y CTHBINA OMpocC.
THCTOJIOTUU Brinonnenue naboparopHoit
paboThI
Tema 2. Mopdomorus xierku. Kierounas OIIK-2 Beirionnenne 1a00patopHoit
Teopus.  buonormueckue  MeMOpaHBL. paboTHI. Y CTHEIH Ompoc.
[IazmoseMMa. [ToaroroBka npe3eHTanui
Tema 3. [urornasma. CUHTETUYECKUIA OIIK-2 Brimonnenue naboparopHoit
anmapar KJIeTku. Anmnapar paboThl. YCTHBIN OIpoc
BHYTPHUKJIETOUYHOTO MTUIIEBAPCHUS
Tema 4. Duepreruueckuii annapar kiaetku. | OITK-2 Brinonnenue nabopatopHoit
Lurockener. Bkntouenus paboThl. Y CTHBIN OIpoc
OIIK-2 Brinonnenue naboparopHoii

Tema 5. SAnapo kierku. KneTouHblid HUKII.

. a00TbL. YCTHBII ompoc.
OCHOBHBIE CBOMCTBA KJIETOK p p

[ToaroroBka npe3eHTami

Tema 6. OOuIMe NPUHIUIIBI OPraHU3ALNH OIIK-2 Brimonnenue naboparopHoit
TKaHel paboThl. Y CTHBIN OMpoc
OIIK-2 Brimonnenue naboparopHoit
Tema 7.9nuTennanbHbie TKAHU .
paboThl. Y CTHBIN OMpoc
. OIIK-2 Brimonnaenue 1abopatopHoi
Tema 8. Tkanu BHyTpeHHel cpebl. KpoBb .
paboThl. Y CTHBIHA ompoc
Tema 9. CoOCTBEHHO COeIMHUTEIbHAS OIIK-2 Brimonnenue naboparopHoit
TKaHb. CKeJICTHBIE TKAHH. paboThl. Y CTHBIN OMpoc
Tema 10. MpllieuHasi 1 HEpBHAsl TKaHb. OIIK-2 Brimmonnenue naboparopHoit
paboThl. Y CTHBIHA ompoc
[TpomexyTouHas aTTecTalus Ok3ameH (YCTHBIN)

1.3. Onucanue nokasaresed (POPpMHUPOBAHUS KOMIIETECHIMMT

Koa komnerennumn Ilnanupyemblie pe3yabTaThl 00y4eHus (MOKA3aTeH)

OIIK-2 3HATb: OCHOBHBIE TEPMHUHBI U TOJIOKEHHUS LIMTOJIOTUU, T€HETHYECKHUE,
Moponoruueckue, (HU3MOIOTMYECKHE AaCMEKThl U3YYeHHUs KIETOK,




o0Imue  MPUHLOUIOBI  CTPYKTYPHO-(QYHKIMOHATBHOH  OpraHU3aIliH
MPOKAPUOTUYECKUX U DYKApPUOTHYECKHX  KIETOK, OCOOCHHOCTH
XUMAYECKOH OpraHu3alMyd KJIETKH, CYTh MEXaHH3MOB, KOTOpPBIE
obecrieunBaroT  mpodudepanuio W auddepeHIanulo  KIETOK,
3aKOHOMEPHOCTH KIJIETOYHOTO IIMKJIA, CYThb COBPEMEHHBIX METOJIOB
MUKpPOCKOTIMM M O0JacTH WX MPUMEHEHHs; OCHOBHbIE TEPMHUHBI U
TIOJIOKEHHS OOIIEH THUCTONOTHH, MOP(OIOTHIECKUE, (U3NOIOTHIECKUE
aCMeKThl M3y4YeHUs KIETOK, TKaHEeW, MHKPOCKOMUYECKOTO CTPOCHHUS
OpPraHOB; OCHOBHBIX JTAllOB M TPEOOBAHUI K M3TOTOBJICHUIO BPEMEHHBIX
U TMOCTOSIHHBIX MHUKPOMIpENnapaTroB, MOp(HpOMETPUUECKUX HCCIETOBAHMUIA,
3a/laum, CTPYKTYpy, OOOpyIOBaHWE, TMpaBuia padOThl W TEXHHUKHU
0€30MacHOCTH B THUCTOJOTHYECKOH Jaboparopuu; mpaBuUiia B3SATHS,
00pabOTKM ¥ apXUBUPOBAHHMA Marepuajga Uil THCTOJOTHYECKOTO
UCCIIEIOBaHMS; KPUTEPUU KauyecTBa THCTOJIOTHYECKOTrO IpernapaTos;
MOpGOPYHKITMOHANBHYIO XapaKTEPUCTHKY TKaHEH;

yMeTb: PAacKpbIBaTh 3aKOHOMEPHOCTH CTPOCHHS U (DYHKIHOHHUPOBAHUS
KIIETOK, pa3nuyaTh Mopdosorudeckue U (PU3NOIOTUICCKUE OTIMIHS
MIPOKAPUOTUYECKUX M IYKAPHUOTUYECKUX, PACTUTEIHHBIX, JKUBOTHBIX U
TPUOHBIX KJIETOK, TIPOBOJAMTH MHKPOCKOIIMYECKHE HCCIIEOBAHUS,
BBISBJISITh MHUKPOCKOIIMYECKUE U CYOMHUKPOCKONHMYECKUE CTPYKTYPhI
KIETKH, TPOBOAMTH MOpP(OMETpHUUECKHE HCCIECAOBAHUS  KIETKH,
paznuyath  MOpQOodyHKIHMOHAIBHBIE OCOOCHHOCTH  AMHUTEIHAIBHOMN
TKaHW, TKaHEH BHYTPEHHEWU Cpelbl, MBIIICYHOW TKAHW, HEPBHOM TKaHU;
BJaJleTh HaBbIKAMH MHUKPOCKOIMYECKUX HCCIEAOBaHUN, paboOThl ¢
KoMIbIOTepoM u MHTEepHeT-pecypcaMu B 00JaCTH MHKPOCKOITMYECKUX
HUCCIIEJOBAHUN.

1.4. Kpurepum OueHUBAHUS KOMIIETCHIUN
(¢popmupoBanus

Ha Ppa3”HbIX IJTalnax HuXx

Buj rexyuieii yueOHo# padoThl KosnuecTBo 6a/1710B
1 cemectp/2,3 TpuMecTp
BBINOJIHEHHE U 3aIIUTa Ja00paTOpHOI paboThI 20
YCTHBIE OTBETHI Ha JJA0OPATOPHBIX 3aHATHUSAX 20
BBIINIOJIHEHHE 3a/1aHU CAMOCTOSITEIIbHOM paboThl 10
9K3aMEH 50
Hroro 3a cemecTp: 100
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HaxonureanHas cucrema ounenuBanus mo 100-0ajabHo0#i mkaJie

Yerpipexodadi-
JbHas cucTeMa
OlleHUBAHUS
IK3aMeHa

100-
0aJlIbHAA
IIKaJIa

BykBenHnas mkasna, coorsercrayromas 100-
0a/lJILHOM HIKaJIe

Cucrema
OLICHUBAHUSA
3adyera

OT1iau4HO

90-100

A — OTJIMYHO — TEOPETUICCKOE COJICP)KAHME Kypca
OCBOCHO IOJTHOCTBIO, 0€3 MpoOeIoB; HEOOX0IUMbIE
NPAKTHYECKUE HABBIKK Pa0OTHI ¢ OCBOCHHBIM
MaTepraaoM chOPMUPOBAHBI; BCE
MpeyCMOTPEHHBIE POTPaMMOi 00ydeHUs
y4aeOHBIC 3a]aHUs BBIITOJIHEHBI, KAUECTBO MX
BBITIOJIHEHNS OI[EHEHO YHCIIOM OaJUIOB, OJIM3KUM K
MaKCHMaJIbHOMY

Xopomo

83-89

B — 04eHb XOpOILIO — TEOPETUUYECKOE COACPKAHUE
Kypca OCBOEHO I0JIHOCTBIO, 0e3 Ipo0esoB;
HEOOXOIMMbIE TPAKTUIECKNE HABBIKU PaOOTHI C
OCBOEHHBIM MaTepUaJIOM B OCHOBHOM
C(OpPMHPOBAHBI; BCE TPEAYCMOTPEHHBIE
porpaMMoil o0yueHus yueOHble 3a1aHus
BBITTOJIHEHBI, KAYECTBO BBIITOJHEHHSI OOIBITNHCTBA
13 HUX OLIEHEHO YUCIIOM 0aJlIoB, OJIM3KUM

K MaKCHMaJIbHOMY

Xopomo

75-82

C — X0Opo110 — TEOPETUUYECKOE CO/IEPKAHKE Kypca
OCBOCHO IMOJTHOCTBIO; HEKOTOPBIC MTPAKTHICCKHE
HABBIKU pabOTHI C OCBOCHHBIM MaTEpPHAIOM
c(hOpMHUPOBAHBI HEIOCTATOYHO; BCE
pelyCMOTPEHHbIE MPOTrpaMMoi 00yueHUs
yueOHBIC 3a/IaHUs BHIMIOJTHCHBI, KAYECTBO
BBITMIOJTHEHHS] HU OJTHOTO M3 HUX HE OLIEHEHO
MUHUMAJIBHBIM YHCIIOM 0QJIIIOB, HEKOTOPBIC BU/IBI
3a/1aHui BBIMOJIHEHBI C OMIMOKAMHU

Y noBneTBo-
PUTEIBHO

63-74

D — yIOBIETBOPUTEIHHO — TEOPETUUECKOEC
CoJIepKaHHe JUCIUTUTNHBI OCBOCHO YaCTHYHO, HO
po0esbl He HOCAT CYIIECTBEHHOTO XapaKTepa;
HEOOXO0IMMBIC TIPAKTUYECKUE HABBIKU PaOOTHI

C OCBOEHHBIM MaTEPHUaJIOM B OCHOBHOM
c(hopMHUpPOBaHbI; OOJIBIIUHCTBO
IPEyCMOTPEHHBIX ITPOTrPAMMOK 00yUYeHUS
y4eOHBIX 3aJ]aHUH BBITIOJHEHO, HEKOTOPBIC

13 BBITIOJTHEHHBIX 3a/IaHUM, COJICPIKAT OITHOKHI

VY 10BIETBOPUT
€JIBHO

50-62

E — nocpeicTBeHHO — TEOPETUUYECKOE
coJiep>KaHue Kypca OCBOEHO YaCTHYHO;
HEKOTOPBIC TPAKTUUECKHUE HABBIKU PaOOTHI

He c)OPMUPOBAHBI, MHOTHE IIPEyCMOTPEHHbIE
nporpamMmoit o0yueHus ydeOHbIC 3a1aHHs

HE BBINIOJIHEHBI TNOO KaYeCTBO BHITIOTHEHUS
HEKOTOPBIX M3 HUX OIICHCHO YMCIIOM OaJIIOB,
OJIM3KUM K MUHUMAJILHOMY

3auTreHo

Heynosnersop
HUTCIIBHO

21-49

FX — HeyZ10BJIIETBOPUTEIILHO — TEOPETHYECKOE
COJZIEp’KaHuE Kypca OCBOEHO YaCTHYHO;

H606XOI[I/IMI>IG IMPAKTUYCCKUC HABBIKH pa6OTH

He 3aureno




HEe COPMUPOBAHBI; OOJILITUHCTBO
PEAYCMOTPEHHBIX IPOTPaMMOil 00yUYeHHUS
y4eOHBIX 3aJ[aHUH HE BBIMOJIHEHO JIM00 KaYeCTBO
UX BBITIOJIHEHHSI OLICHEHO YHCIIOM 0aslIoB,
OJM3KUM K MHHUMAJIBHOMY; TIPU
JIOTIOJIHUTEIBHOM CaMOCTOSATENILHON paboTe Ha/l
MaTepHaIOM Kypca BO3MOXHO IOBBIIICHHUE
Ka4eCTBAa BBIMOJHEHUS yUCOHBIX 33 IaHUi

HeynosnerBo- 0-20 F — Hey10BIIETBOPUTEIIHLHO — TEOPETUUECKOE
PUTEIBHO coJiepKaHKe Kypca He OCBOCHO; HEOOXOTUMbIE
NPaKTUYECKUE HABBIKUA PAOOTHI

He c(hOpMUPOBaHbI; BCE BHITIOJIHEHHBIC YYeOHBIC
3aJaHusl COJIEpKAT IrpyObIe OMNOKH,
JIOTIOJTHUTEIIbHASI CAMOCTOSITENIbHAS paboTa HaJl
MaTepHajoM Kypca He IPUBEIET K KaKOMY-JIH00
3HAYMMOMY TOBBIIICHUIO KQUECTBA BBITIOJTHCHUS
y4eOHBIX 3aJaHui

1.5. O6pa3zen opopMiIeHHs IK3aMEHANUOHHOI0 O1JIeTa

MUWHHUCTEPCTBO MPOCBEIEHUSI
POCCHUMICKOM ®EJIEPALIAN

®EJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJI’KETHOE
OBPA3OBATEJIBHOE YYPEXJIEHUE BBICHIEI'O OBPA3OBAHUSA
«JIYTAHCKHWHM I'OCYJJAPCTBEHHBIN NIEJATOr'MYECKHWIA YHUBEPCUTET»
(®PI'BOY BO «JITI'llY»)

2024/2025 y4eOHbIil TOf

OAKYJIBTET ECTECTBEHHBIX HAYK
Kadenpa 1adopaTopHoil AMATHOCTUKH, AHATOMHUH U (PU3HOJIOTHH

Dx3ameH (YCTHBIN) Mo qucuuiuinie « L [UTonorust u rucTonorus»
06.03.01 buonorus
[Tpoduns nmoaroroBku «O0IIas OUOIOTHS

0PO/03DO §
OK3AMEHALIMOHHBI BUJIET Ne 1

1. XPOMOCOMHBIM LUKIJI. 06111351 MODd)OJIOFI/IH MHUTOTHYCCKUX XPOMOCOM

2. XKenesuctsiit sanutenuid. JKenesbl, X KiaccuuKaims

3. Omnpenenurte U OXapaKTEPU3yNTE MUKPOIIPENIapaT
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YTBepKIeHO Ha 3aceqaHu Kadeaphl 1TabopaTOpHON TUATHOCTHUKH, aHATOMUU U

dbusnonoruu , npotokon Ne ot 2023 rona
3aBenytromuii kadenpoit Knumoukuna E.M.
DK3aMeHaTop Camuyk B. A.

Kpurepuu onennBanusi

OuEeHKY «OTIUYHO» 3aCTyKUBAET CTYJEHT, KOTOPBIH

— BBISIBUJI BCECTOPOHHUE, CUCTEMATUYECKUE U TTTyOOKHE 3HAHUS OCHOBHBIX
TEPMUHOB W  TOJOXEHUW  I[UTOJOTMM U  THUCTOJIOTMH, T'€HETUYECKUX,
MOpP(}OJIOrMUECKUX, (PUINOJOTUYECKUX AaACIEKTOB HW3YYEHMs] KIETOK, OOLIMX
MPUHIIUIIOB CTPYKTYPHO-(PYHKIITMOHAIIBHOW OpraHu3aliuu MPOKAPHUOTUYECKUX U
YKapUOTHUYECKUX KJIETOK, 0OCOOEHHOCTEN XUMUYECKON OpraHu3aluu KIETKU, CyTH
MEXaHHU3MOB, KOTOpbIE oOOecreunBaoT mponudepanuio U auddepeHuuanuto
KJIETOK, 3aKOHOMEpPHOCTEH KJIETOYHOIO IIMKJIa, CYTH COBPEMEHHBIX METOJIOB
MUKPOCKOIIMU U 00JIACTU X MPUMEHEHUS; CIIOCOOEH CaMOCTOSITEIbHO BBIMIOJIHATH
3aJlaHus, PETyCMOTPEHHbIE IpOrpamMmoii; BBISIBUJI BCECTOPOHHHE,
CUCTEMATUYECKHE U TTyOOKHE 3HAaHUSI OCHOBHBIX TEPMUHOB M IMOJOKEHUN 001IEen
TUCTOJIOTUH; MOP(OIOTrHYECKUX, (PU3NOIOTUYECKUX ACHEKTOB M3YUYEHHUS KIETOK,
TKaHE, MUKPOCKOTIMYECKOT 0 CTPOEHHUS OPraHOB; OCHOBHBIX 3TAlOB U TPeOOBaHUI
K  M3FOTOBJIEHUIO  BPEMEHHBIX WM  TIOCTOSIHHBIX  MHUKPOIIPENApaToB,
MOp(HOMETPUYECKUX UCCIIEIOBAHUI;

— 3HAET 3aJlau, CTPYKTypy, 000pyI0oBaHUE, MpaBuiia padOThl U TEXHUKHU
0€30MacHOCTH B ILIMTOJIOTMYECKOHM M THUCTOJIOTMYECKOH Jaboparopuu; IpaBuiia
B3STUS, OOpPaOOTKM U AapXUBUPOBAHUS MaTepHalia g THCTOJOTUYECKOTO
UCCJIEIOBAHMS, KPpUTEPUM  KA4eCcTBA  THCTOJIOTMYECKOTO  IPENaparos;
MOp(HODYHKITMOHATFHYIO XapaKTePUCTUKY KIIETOK, OPTaHOB M TKaHEH

— YMEET pacKpbIBaTh 3aKOHOMEPHOCTU CTPOEHUA W (PYHKIHOHUPOBAHUS
KJIETOK, pa3nuyaTth  MoOpQoJoTHUYeCKHe W (PU3UOJOTUYECKUE  OTIHYHUSA
MPOKAPUOTUICCKUX W DYKAPUOTHUECKUX, PACTUTEIBHBIX, KUBOTHBIX M TPUOHBIX

KIIETOK, IIPOBOJUTH MHKPOCKOITNYECKUE WCCIIEJOBAHUSI, BBISABJIATH
MUKPOCKOIIUYECKHE U CYOMHUKPOCKOIIMYECKUE CTPYKTYpbl KJIETKH; BJaJeeT
HaBbIKaMU MUKPOCKOITUYECKUX UCCIIEJOBAHU; yMeer pPacKpbIBaTh
3aKOHOMEpPHOCTHU (GYyHKIIMOHUPOBAHUS KJIETOK, pas3nyarth

MOPPOPYHKIIMOHAIbHBIE ~ OCOOEHHOCTH  JIMHUTENUAIbHOM  TKaHW,  TKaHEu
BHYTPEHHEW CpeJibl, MBIIIEYHOW TKaHU, HEPBHOW TKaHU;

— BJAJICET HAaBBIKAMU MHUKPOCKOIMUYECKUX HCCIEIOBAaHUN, pabOThl C
KOMITBIOTEPOM M HWHTEpPHET - pecypcaMu B 00JacCTH MHUKPOCKOIMUYECKHUX
MCCIIEIOBAHUM

— O3HAKOMWICS C OCHOBHOW U  JIONOJHUTEIBHOM JIMTEPATYpPOU,
PEKOMEHI0BAaHHOW MPOTrpaMMON,

— YCBOWJI B3aMMOCBSA3b OCHOBHBIX MTOHATUN JUCIUIUIAHBI U UX 3HAYCHUE IS
Oynymieit mpodeccuu.
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O1eHKy «XOpOIIO» 3acily’KMBaeT CTYACHT, KOTOPBIA YCBOWI Yy4eOHO-
OpOrpaMMHBIM Marepual MO LMUTOJOTMM W THUCTOJIOTMM B TIOJHOM 00beMe,
YCTIEIIHO BBITIOJHACT MPETyCMOTPEHHBIE POTPAaMMON 3aJJaHusl, H3yYUJI OCHOBHYIO
JUTEPATYPY, PEKOMEHAOBAHHYIO MPOrpaMMOM, TOKa3aJl CHUCTEMaTUYECKUM
XapakTep 3HAHUH MO CTPOCHUIO W (YHKIUSM KJIETKH M TKaHEW, crmocoOeH K MX
CaMOCTOSITEIbHOMY TIONIOJIHEHHWI0O M OOHOBJICHHMIO B JalibHEHIIEH y4eOHOU u
poeCcCHOHATEHOM IESITCIIBHOCTH.

O1eHKy «yIOBIETBOPUTEIBHOY» 3aCITYKUBAET CTYJCHT, KOTOPBIA BBISBUI
3HaHHSA OCHOBHOI'O y4ye€OHOro Marepuaja Mo LMTOJIOTMU U THMCTOJOTHH B 00ObEME,
HEO0OXOMMOM JUIsl ajbHeIero oOydueHuss u Oyaymieil paboTsl 1o npodeccum,
O3HAKOMJIECH C OCHOBHOM JIUTEpaTypoll, pPEKOMEHJOBAHHOM MpOrpamMMmoHu,
JOTIYCTHJI OUIMOKHM B OTBETAaX HA HK3aMEHE, HO MPOJAEMOHCTPUPOBAJ CIIOCOOHOCTH
UX YCTPaHUTh.

OLEHKY «HEYAOBJIETBOPUTEIBHO» C BO3MOXKHOCTHIO TOBTOPHOM caauu
3aCIyKUBAET CTYJEHT, B 3HAHUAX KOTOPOTO MO ITUTOJOTHH M THUCTOJIOTUU €CTh
npoOesnbl, KOTOPBIA JOMYyCTHJI NPUHIUIHAIBHBIE OIMUOKH TPH BBIMOJTHEHUN
MPEyCMOTPEHHBIX MPOrpaMMOM  3aJaHWi, TO €CThb CTYJIEHTY, KOTOPBII
HECNOCOOEH MpOoAOKaTh OOy4YEeHHWE U MPUCTYNUTh K MNPOPEecCHOHAIBHOU
JESTEIbHOCTH TIOCJIE OKOHYaHWs By3a 0€3 JOMOJHUTENBHBIX 3aHATHNH TIO
UTOJOTUU U TucTojoruu. CTyAeHT, momy4yuBImid MeHbine 20 OaiioB, o0s3aH
IPOCIYIIAaTh KypC MOBTOPHO U CAATh SK3aMEH.

2. KOHTPOJIBHO-OHEHOYHBIE CPEJICTBA

2.1.0ueHoYHBIE CPeICTBA TEKYILEro KOHTPOJIs (TUIIOBbIE)
Bomnpocel AJis1 yeTHOr0 onpoca:
[IpenMer 1 3aaa4M LIUTOJIOTUU U TUCTOJIOTHH.
MeTtoabl MUKPOCKOTIMYECKUX UCCIEIOBAHUM.
Krnerounas teopus u ee 3HayeHUE B OMOJIOTHUU.
OxapakTepu3yTe  COBPEMEHHbIE  TMPEJICTABICHUS O  OMOJOTUYECKUX
MeMOpaHax.
Oxapakrepusyiite cTpoeHue 000OIIEHHON KIETKH.
JlaiiTe XapakTepuCTUKY IIUTOIIa3Mbl KJIETKH.
7. OxapakTepusyiTe MeMOpaHHBIC OpPraHe/UThl KICTKHM M HMX POJIb B IOTOKE
g depeHIupyOmuXcs MeMOpaH B KJIETKE.

8. OxapakTepu3yiTe OMOTOTHIECKYIO POJIbL MUTO3a U MeH03a.
9. MopdodyHKiHOHAIbHBIE 0COOEHHOCTH AMUTEINATBLHON TKaHU.
10.Oxapakrepusyiite MOppoPpyHKITMOHATbHBIE 0COOCHHOCTH HEPBHOW TKAHM.

b S

SN

TeMbl 17151 HOATOTOBKHU MYJIbTUMEIMMHBIX NIPEe3eHTALNINA:
1. CoBpemeHHble MeToAbl MMKPOCKOMUYECKUX UCCIeA0BaHNI B Buonoruu.
2. XMIMUYECKMIN COCTaB KNETKM.
3. U3yyeHMe KNeTKu B LWKOAbHOM Kypce buonormum.



4. N3yyeHNe MMUKPOCKOMUYECKOrO CTPOEHMA OPraHoOB B LIKONbHOM Kypce
6uonorun.
5. CpaBHUTe/IbHAA XapaKTePUCTUKA PACTUTE/IbHbIX, }KUBOTHbIX U TPUOHbIX K/NETOK.
6. B3auMOoCBs3b spa U UTOILIa3MbI KJIETKH.
7. Muddepennmanus kiaetok. CTapeHre U CMEPTh KJIETOK. AIIONTO3.
8. CBoiicTBa KJICTOK.
9. 3apojipllIeBbIC JIUCTKU U UX MIPOU3BOIHbIC. ['UCcTOreHes.
10.KpoBeTBOpeHue.
11.2Kene3ucToIil SIIUTEINHN.
12.CnenmanbpHbIe TKAHU.

Bomnpocsl 1J1s1 NpoBeieHUs KOHTPOJIbHOM padoThl (mMpuMep):
Bapuant 1

OxapakTepu3ynTe CIeIyroIme BONPOCHI:

1. Snpo, ctpoenue u pyHKIIUU

2. Ha kyeTku, HaXoAsIIMECS. B COCTOSSHUM MHUTO03a, OJECUCTBOBAIIN IIPENAPATOM,
KOTOpBIN paspymiaer BepereHo aeneHus. K uemy ato npusener? Kaxoit Habop
XpOMOCOM OyIyT UMETh KJIETKU?

3. TecroBele 3anaHus.

YKaxxute npaBUIbHBINA OTBET.

1) Ilepron KJIETOYHOTO WUKJIA, BO BpPEMs KOTOPOrO MPOUCXOJUT YJIBOCHHE
XPOMOCOMHOI'0 Habopa:

a) Meragdasza MuTO3a

0) anadaza muTO3a

B) S-nepuop uHTepdaszpl

r) G-nepuon uHTEpPazbl

2) SApbIIKO UMEET TaKylo PYHKIIHIO:
a) COXpaHEHHUE YHEPTUu

0) CHUHTE3 JIUIHI0B

B) KJICTOYHOE MHIIEBAPECHUE

r) obpazoBaHue puboOCOM

3) I'erepoxpoMatuH - 3TO:

a) KOHJCHCHPOBAHHBIE YYACTKH XPOMOCOM
0) JAEKOHJAECHCHUPOBAHHBIE YYACTKH XPOMOCOM
B) HyKJIEOocoMa

T') U3MEHEHHE IIBETa OCHOBHOT'O KpaCUTEIs

4) BriOepuTe nposiBIIeHHE yKa3aHHBIX HIDKE (a3 muTo3a: 1) temodasa; 2) anadasa;
3) pannss npodaza; 4) meradasa; 5) nozaHsas npodasa:
a) XpOMOCOMBI KOHIIEHTPUPYIOTCS B 9KBATOPUAIBHON MIIOCKOCTH KJIETKU
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0) XpOMOCOMBI O0pa3yIOT PBIXJBIA KIyOOK, WCUYE3al0T sjepHas o00JoYka Hu
STIPBILIKO

B) XPOMOCOMBI PACXOIATCS K IMOJTIOCaM KJIETKH

T') XpOMOCOMBI 00pa3yloT IUIOTHBIN KIyOOK NpU YCIOBHU COXPaHEHHs SIACPHOU
000JIOUKH U SIPHITITKA

J1) Ha MOJIOcax KJIETKA 00pa3yroTcs T0UYEepHHE sIpa

5) S npeimko obpazyercs us:

a) TIEPBUYHOU MEPETHKKU XPOMOCOM
0) BTOPUYHOMN MEPETSHKKU XPOMOCOM
B) XPOMOCOMHBIX LIEHTPOMED

r) TeJoMep

6) SAnepnas o60109Ka UMEET:
a) KpUCTBI

0) J1eCMOCOMBI

B) MOpBI

I') HEKCYChI

7) YkaxuTe, CKOJIBKO JOYEPHUX KIETOK 00pa3yercs U3 OJIHOM MAaTepUHCKOW B
pe3yabTaTe Meno3sa:

a) 1Be

0) derbIpe

B) BOCEMb

I) LIECTh

8) BriOepute BbICKa3bIBaHUS, KOTOPbIE MPABHIBHO XapaKTEPU3YIOT 3HAYEHUE
MUTO3a:

a) o0ecrednBaeT OJIMHAKOBOE KOJIMYECTBO XPOMOCOM B JIOUEPHUX KIIETKAX

0) Jo4YepHUE KIIETKH T€HETHYECKH HKBHBAJICHTHBI MEXIY COOOl M MaTEpPUHCKON
KJIETKOMN

B) o0ecreunBaeT mnepeaayy reHeTHIeckord MH(OpMaluyd Ha KIETOYHOM YPOBHE Y
BCEX MHOTOKJIETOYHBIX OPraHU3MOB, PAa3MHOXKAIOIIMXCS MOJOBBIM M OECHOJIBIM
yTeM

r) obecrneuuBaeT mepenady IeHETMYECKOM HHGPOpMalnuu Ha OpPraHU3MEHHOM
YPOBHE Y BCEX OPraHU3MOB, Pa3MHOXKAIOIIUXCS OECIIONBIM IyTEM

1) JIEKUT B OCHOBE POCTA, Pa3BUTHS U pereHepaluu

9) Ykaxxute, B UeM COCTOUT OHMOJIOTHYECKOE 3HAaUeHHUE Meio3a:

a) B o0ecrneuyeHUH TOYHOIO pAacHpe]esIeHuss HOCHUTENEeH HacleACTBEHHON
MaTepuaia MAaTEpUHCKON KIIETKU MEXKy IBYMs IOUEPHUMH KJIETKaMHU

0) B TOAAEpXKAaHUM TMOCTOSHCTBA XPOMOCOMHOIO Habopa OpraHuM3MOB,
Pa3MHOKAIOIIUXCS TOJIOBBIM ITyTEM

B) B oOecrneueHuN MOIU(PUKAIMOHHON N3MEHYNBOCTH
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r) B oOecrneueHuu KOMOUHATUBHON N3MEHUYHUBOCTH
J) B 00pa3oBaHUU MYTaIlHii

10) Haiinure npaBWIbHBIE XapaKTEPUCTUKHA aMUTO3a:

a) MPOMCXOAMUT KOHJIECHCALHS XPOMOCOM

0) He NPOUCXOIUT KOHJAEHCAUS XPOMOCOM

B) JEJIEHUE spa MPOUCXOIUT MYTEM MEPETIKKH

I) XapakTepeH IS JICMKOIIMTOB U KJIETOK 3JI0KaY€CTBEHHBIX KIJIETOK

Bapuanr 2
1.00mmee crpoeHue TKaHEeW W NPUHIMIBL UX opranuzanuu. Kraccudukarms
TKaHEM.
II. TecroBbie 3amaHus
1. BeiOpaTh 01MH NPaBUIILHBINA OTBET
Tkanp — 370:
a) COBOKYITHOCTb KJIETOK M BOJIOKOH, KOTOPBIE€ TOMOJHSOT IPYT APYTa;
0) COBOKYITHOCTb KJIETOK M HEKJIETOUHBIX CTPYKTYP, 00bETNHEHHBIX OOIIHOCTHIO
MIPOUCXOXKICHUSI, CTPOCHUS U PYHKIIHH;
B) COBOKYITHOCTH BOJIOKOH M OCHOBHOT'O MEXKJIETOUHOI'O BEIIECTBA, KOTOPAs
CJIOKHJIACh (PUIIOTCHETUYECKH;
') COBOKYITHOCTb KJIETOK, BOJIOKOH U OCHOBHOT'O MEKKJIETOUHOT'O BEIIIECTBA.

2. BriOpaTh 0JIMH IpaBUIIBHBIN OTBET

MHOrOCIOMHBIN TNIOCKAN HEOPOTOBEBAIOIINN SMUTEIINHN JIOKAJIU3YETCS B:
a) SMHUJIEPMHCE KOXKHU;

0) poroBuile IJasa;

B) TOHKOM KHUIIIKE;

T) JKEIy/JIKE;

1) STUIIEBO/IC;

¢) TIOYKe.

3. BeiOpats o 0/HOMY MIpaBUIIBHOMY OTBETY K mi. 1,2,3,4

B nefikouutapHoit popMyie 310pOBOro ueaoBeKa MogaHbl Takue MUQPpoBbIE
JTAaHHBIE:

1) 72%; 2) 7%; 3) 0,5%; 4) 24%; 5) 2%.K xakuM pazHOBUIHOCTSM JICHKOIIUTOB
OHH MPUHAJJICKAT:

a) HEUTPOUIBHBIM CETMEHTOSJICPHBIM I'PAHYJIOLUTAM;

0) mumdonuTam;

B) 203MHO(UIAM;

r) 6azodunam;

1) MOHOITUTaM?

4. BeiOpaTh OJIMH NTPaBUJILHBIN OTBET
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Y 00JIbHOTO CHIKEHO cofiepkaHue remorinoonna. Kakas ¢pyHKIus KpoBu mpu
3TOM IIOCTPAJIAET:

a) 3alluTHAas,

0) Tpoduueckas;

B) JbIXaTelIbHAS;

r') roMeocTaTuueckas?

5. BeiOpaTh 0J11H IpaBUIBHBINA OTBET

OcTeoH — 370:

a) KJIETKa KOCTHOM TKaHWU;

0) KOCTHAas MJIACTUHKA;

B) CHCTE€Ma KOCTHBIX IJIACTUHOK, PACTIONOKEHHBIX BOKPYT Auadu3a TpyouaTon
KOCTH;

I') CUCTEMa KOCTHBIX IUIACTUHOK anadu3a TpyOdaToi KOCTH, PACTIONOKEHHbBIX
KOHLIEHTPUYECKU BOKPYT MUTATEIBLHOIO COCyAa.

6. BeiOpaTh 1o olHOMY IIpaBHIIBHOMY OTBETY K mil. 1,2,3.

Paznuyarot 3 Buja xpsiieBoi TkaHu: 1) rHaquHOBYIO; 2) SJACTUYHYIO; 3)
BOJIOKHUCTYIO. VX nokanu3anus:

a) yIIHasi paKOBHHA, BHEIIHUI CIIyXOBOM XO/I, CIIyXOBasi Tpy0a;

0) cyxoxwmnusi, pruOpo3HbIE MEMOpAHBI;

B) CYCTaBHBIE TIOBEPXHOCTU KOCTEH; BO3IYXOHOCHBIE IMYTH, XPAILIEBbIE YACTH
pebep;

') MEXKIIO3BOHOYHBIE TUCKH, CUM(U3 TOOKOBBIX KOCTEH, MeCTa MPUKPEIICHUS
CYXOXXWJIAN K KOCTSIM.

7. BeiOpaTh /1Ba IpaBUIIbHBIX OTBETA

OCHOBHBIC KJIETOYHBIC AJICMEHTHI XPSIICBON TKAaHU — ITO:
a) aUIIOLINTHI,

0) XOHAPOLIUTHI;

B) MOHOIIUTHI;

') OCTEOIIHUT;

1) TAM(OLIUTHI;

€) XOHIpOOJIACTHI;

K) puOpoOIIaCThI;

3) ocTeo0acT.

8. BriOpath 110 0JIHOMY NMpPaBUILHOMY OTBETY K mil. 1,2,3.

PaznoBugHOCTH MYCKYIBHBIX TKaHEH: 1) riajkas; 2) momnepeyHonoaocaras
CKeJneTHast; 3) mornepevHornonocaras cepaeunas. Ux npusHaku:

a) TKaHb MOCTPOCHA U3 KIIETOK, KOTOPBIE, PACIOIarasich 1ernoYkaMu, 00paszyroT
BOJIOKHA; B MECTaX MEKKJIETOUHBIX COCTMHEHUN (DOPMUPYIOTCSI BCTABOYHBIE
JIACKW;
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0) TKaHb MMOCTPOCHA U3 KJIETOK BEPETECHOOOPa3HOU (DOPMBI; MAIIOYKOBUIHBIC SIpa
JieXaT B IIEHTpE KIETOK, Ha epudepun coaep:karcs MUODUIaMEHTHI,

B) TKaHb MOCTPOEHA U3 MYCKYJIbHBIX BOJIOKOH, 00pPa30BaHHBIX MUOCUMILIACTAMU H
MHUOCATEIUTOIUTAMH,; sIIpa JIeXKAT MO/ MIa3MOJIEMMOi, B IEHTPE BOJIOKOH
coziepKaTcsi MUO(PUOPUILIBIL.

9. BeibpaTh o JBa MpaBUIIBLHBIX MPU3HAKa K mil. 1,2

OTpOCTKH HEPBHOM KJIETKH:

1) akconsl; 2) aeHaputsl. Ux MmopdodyHKIIMOHATIbHBIE TPU3HAKH:
a) BETBATCS, IPEUMYIIECTBEHHO KOPOTKHUE;

0) He 00pa3yIoT pa3BETBICHU, MPEUMYIIIECTBEHHO JITTMHHBIC,

B) IIPOBOJISIT UMITYJIbC OT MEPUKAPUOHA;

T') IPOBOJST UMITYJIbC K IEPUKAPUOHA.

10. BriOpaTh 0JIMH HENIPaBUIIbHBIN OTBET

K makpornuu npuHaaiexar:

a) OJIUTOJICHIPOTJIUOLIUTHI;

0) riManbHble Makpodaru;

B) SIICHIUMOIIUTHI;

') BOJIOKHUCTBIE aCTPOIIUTHI;

) MPOTOIIA3MAaTHUYECKUE aCTPOIUTHI;

€) HEHPOJIEMMOIIUTHI.

III. Onpenenute, 3apuUCyiiTe U 0XapaKTepU3ynTe MUKporpenapar (MUkpodoTo).

IIpakTH4yeckue 3a1aHuA:
[ToaroroBbTe pedepaT Ha BEHIOPAHHYIO TEMY.
TEMATUKA PEDEPATOB:
Mukpockonuyeckasi TEXHUKA.
Kparkuii nCTOpUYECKHUI OYEPK PA3BUTHS LIUTOJIOTHU.
CoBpeMEHHBIE TOCTHKEHUS MIEKTPOHHON MUKPOCKOIIUH.
OcoOeHHOCTH CTPOEHHUSI TIOBEPXHOCTHOTO ammapaTa KJIETOK OpraHH3MOB,
NPUHAJIEKAIINX K Pa3HBIM LAPCTBAM.
JIBuraTenbHasi akTUBHOCTD KJIETOK.
Hcrnonb30BaHue KIETKON BELECTB, NOCTYIIUBIINX B IUTOILIA3MY.
Cexkpenus KJICTKH.
PeuenTopHbie GyHKIINU KIETKH.
9. IlponyuupoBaHuE KJIETKaMH CBETA U TEILIA.
10.ITpoucxoxaeHne MUTOXOHIPUH.
11.IIpoucxoxaeHue XJI0poIuiacToB.
12.CoBpeMeHHBIE UCCIEA0BAHNS MEXAHU3MOB alloNTO3a.
13.CoBpeMeHHbIE B3IJISA/IbI HA CTAPEHUE U CMEPTH KIIETKHU.
14.0co0eHHOCTH BKIIIOUEHUH PACTUTENBHBIX U )KUBOTHBIX KJIETOK.
15.Hapyienne KI€TOYHOM aKTUBHOCTH M €T0 TTOCIEACTBUS.
16.MoxeT 11 KJIeTKa HE CTapeTh?

b S

oW
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17.06MmeH nH(pOpMaIuein Mexay KISTKaMH.
18.Posb reHoB B quddepeHnnanum KIeTok.
19.Knerounas nHx)eHepus.
20.1Tporeacomsl, UX POJIb B KIIETKE.

2.2. OueHouHbIEe CPeACTBA JJIsl IPOMEKYTOYHOM aTTecTAlNU (IK3aMEH)
[IpenMet 1 3aaa4M LIUTOJIOTUU U TUCTOJIOTHH.
V3y4yeHune UTOIOTHH U TUCTOJIOTHH B Kypce omosorun CII1.
Kiierounas teopusi.
DYKapuOTUYECKHUE KIETKH.
[IpokapuoTHYECKUE KIETKU.
MeToab! KJIETOYHOI OMOJIOTHH.
CBeToBasi MUKPOCKOIIHS.
DIIEKTPOHHAS! MUKPOCKOMUSL.
9. Xumuueckas OpraHa3anus KJIETOK.
10.I'eneTnuecknii MaTepran NPOKapUOT.
11.51po sykapruOTHYECKUX KIIETOK.
12.9yXpoMaTHH U reTepoXpOMAaTHH.
13.XpomocoMHubIi 1k, O011ast MOpHOIOrUsi MUTOTHYECKHX XPOMOCOM.
14.KneTo4Hslil IUKIT 9YKapHOT.
15. A ApBIIIKO — UCTOUYHUK PUOOCOM.
16. S nepHas o6o0uKa.
17.I'nanonna3sma 1 OpraHesuibl.
18.00m1ue cBoiicTBa OMOIOTUYECKUX MEMOpaH.
19.1lna3maTtndeckas MeMOpaHa.
20.Knerounas creHka (000J109Ka) pacTCHUH.
21.Annapar (komrmiekc) I'omabxu.
22.JIn30COMBI.
23.MuxkpoTenbla.
24 T'nafgkuil peTUKYJIyM U Ipyrue MeMOpaHHbIE BaKyOJIH.
25.1' paHyASIpHBIN PETUKYIYM.
26. Pubocomsl. buocunTes Oenka Ha pubocomax.
27.MUTOXOHJIpUU — CTPOCHUE U DYHKIIUH.
28. Ilmactuasl — ctpoeHue U YHKITUU.
29 MukpoduiiaMeHThl.
30.MukpoTpyOO0UKH.
31.KJ1eTouHBIN HEHTP.
32. PECHUYKH U )KTYTUKHU.
33.MuroTtudeckoe aeneHue kietok. O01as opranuszaius MUTo3a.
34.Meiio3, ero OM0J0rHYecKoe 3HaUCHHE.
35.KneTouHblil UK U €r0 PEryJIsALus.
36.CexpeTopHasi aKTUBHOCTb KJIETKH.
37.CokpanieHne MBIIEYHBIX KJIETOK 1 MUOCUMILIACTOB.
38.PenentopHbie GYHKIIMU KIIETOK.

e
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39.BripaboTKa KiIeTKaMU CBETa M TeIla.

40.I'u6enp kneTok. Hekpo3 u anmonTos.

41.001mas xapaKTepUCTUKA U KJIacCU(UKAIUS TKAaHEH.

42 .MophodhyHKIIMOHATBEHBIE OCOOCHHOCTH AITUTEIHSL.

43.CrpoeHune 1 JOKAIA3aLMsl OJHOCIOMHOTO AMUTENUS HA KOHKPETHBIX IIPUMEpPax.

44.MHOTOCIIOMHBIN IIJIOCKAA HEOPOTOBEBAIOIIUI AIIUTEIIUN.

45.MHOTOCIONHBIN TUIOCKUN OPOTOBEBAIOIINHN 1 CTa000PTOBEBAIOIINA STTUTEINH.

46.7Kene3ucTplil SNATEINM.

47. XKenesbl, ux KiaccupuKkarusi.

48.TxaHu BHYTpEHHEH Cpe/ibl, UX OCOOCHHOCTH U KJIaCcCU(PUKAIIUSL.

49.KpoBb. Ili1azma kpoBu. @opMeHHBIE 3JIEMEHTHI KPOBU. ['eMorpamma.
JleitkorutapHas ¢popmyia.

50.2pUTPOIUTHI, UX CTPOCHUE U PYHKIUH.

51.JIekonuThI, MX KIaccHuPUKaIus.

52.KpoBsiHbIE MIaCTHUHKHM.

53.I'emomnon3. CoBpeMeHHAs: yHUTapHas TEOPUsSl KPOBETBOPEHHMS.

54.JTumpa. Dunorenuil. PetukynspHas TKaHb.

55.PbIxnast BOJIOKHUACTAs! COCTMHUTENbHAS TKAHb.

56.11n0THAst BOJOKHUCTAsA COCINMHUTENbHAS TKaHb, €€ PA3HOBUIHOCTH

57.CoeqnHUTEIbHEIE TKAHU CO CIEIIMAILHBIMU CBONCTBAMU.

58.XpsimieBas TKaHb: THAIMHOBAS, 3JIACTHYECKAsl, BOJIOKHUCTASL.

59.KocTHast TkaHb: 0COOCHHOCTH CTPOEHUS U KIIacCUDUKaIH.

60. MUKpPOCKOITUYECKOE CTPOCHUE TPYOUaThIX KOCTEH.

61.I'ucrorenes, poct, pereHepanus U BO3pacTHbIE U3MEHEHUSI KOCTHOM TKaHHU.

62.MpI1ieuHasi TKaHb, 0COOCHHOCTU CTPOCHHUSI U KJIACCU(PUKALIMSL.

63.I'magkas MpllevYHas TKaHb.

64.ITonepeuynononocarast MpIlliedyHast TKaHb. CKEJIETHAsI MBIIIICYHAsI TKAHb.

65.Cepnaeunasi MblllICUHAs! TKAHb.

66.HepBHas TkaHb, 0011asi XapaKTEpUCTHUKA.

67.HelipoHsl, uX cTpoeHHE U KiIaccuuKarus.

68.Herpornus: Makporiivst 1 MUKPOTJIHS.

69.HepBHble BOJIOKHA: MUEJIMHOBBIE U Oe3MuenuHoBbIie. Heps.

70.00111e TPUHIHUIBI XapaKTEPUCTUKHA MUKPOCKOMTUYECKOTO CTPOCHUS OPTaHOB.



