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1. HEJb U 3ATAY OCBOEHUA JUCHUIIJINHBI

Heab AucuumIMHBL: GOPMUPOBAHUE Y CTYJACHTOB CHCTEMbI 0a30BBIX 3HAHHIA MO pa3jaenam
«uronmorust», «l'uctomorusi» u «IMOpHONIOTHIY), HEOOXOAUMBIX B OymyIieil npodeccnoHaTbHOU
NEeSTETbHOCTH.

3agaun:

1. CdhopmupoBarh MoHHMaHHE MOP(OIOTHUECKOr0, (YHKIMOHAIBHOTO, XHMHUYECKOTO,
(U3MOIOrMYECKOTo €IMHCTBA KJIETOK PACTUTENbHBIX, >)KUBOTHBIX OPTaHU3MOB U YEJIOBEKa.

2. V3y4uTh CTPYKTYpHYIO U (YHKIIMOHATHHYIO OpPTaHH3AIUI0 KJIETOK, OCHOBHBIX BHJIOB
TKaHeW *XKMBOTHOTO OpPraHMW3Ma, 3aKOHOMEPHOCTH M OCOOEHHOCTH MPOTEKAaHHS OCHOBHBIX ITAIloOB
OHTOI'€HE3a YEJIOBEKA U MO3BOHOYHBIX )KUBOTHBIX.

3. PaccmoTpeTh CTPyKTYypHYIO M (YHKIIMOHAJIbHYIO B3aUMOCBSI3b MEXKAY KIETKaMU
MHOT'OKJIETOYHOTO OpraHu3Ma, CTPYKTYPHBIX KOMIIOHEHTOB Pa3JIMYHBIX TKaHEH C BBIMOJIHIEMbIMU
MU (PYHKITHSIMHU.

4. N3yunth MOP(OIOTHIO KIETOYHOTO AeNeHUs, ChOpMHUpPOBAThH MPEACTABICHUE O HOPME U
MATOJIOTUU KJIETOYHOTO JeJICHUSI.

5. Iloka3ath MECTO U POJIb AUCUUIUIMHBI B COAEPKAHUU IIKOJIBHOTO IpeaMera «buomorus»
U BO3MOXHOCTH HCIIOJIb30BAaHUS TOJYYEHHBIX 3HAaHMM B Oyaymied mnpogecCHoOHAIbHON
NEeSTETbHOCTH.

2. MECTO JJUCUHUAILJIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT' PAMMBI

Jucuumnuna «L{uTomorus W TUCTONOTHUS» SBISETCS YACThIO Yy4eOHOro IUTaHA TI0
HampaBieHuto mToarotoBku 44.03.05 Ilemarormueckoe oOpa3zoBanue (C JByMs NPOGUIIMH
noaArotoBku), mnpodunu «buonorus wu skonorus». Jucnurmmmaa b1.0.07.03 «llutonorust u
ructojiorusi» BkmodeHa B brmox b.1  «/lucuummuner (Mmomymu)», B B1.0.07 «IIpeamerHo-
METOAMYECKU Moayib 1o mnpodwmmo buonorus». Hducnummuna peanusyercs B HTT'CIIU ()
PTITIITY na kadenpe ecTeCTBEHHBIX HAYK U (U3UKO-MATEMAaTHIECKOTO 00pa30BaHMSI.

CoBpeMeHHas IIUTOJIOTUSL ¥ TUCTOJIOTUS U3Y4alOT CTPOCHUE KIIETOK, UX (PYyHKIIMOHUPOBAHHE
KaK 2JIEMEHTApHBIX KUBBIX CHUCTEM, HccleayeT (YHKIUU OTIACNbHBIX KJIETOYHBIX KOMIIOHEHTOB,
MPOIIeCChl BOCIIPOM3BENCHUS KJIETOK, X perapanuy, NpUCHOCOONICHUsT K YCIOBHSIM Cpeabl U
MHOTHE JIpyTHe MpOLECChl, MO3BOJSIONIME CYIUTh 00 OOmMX s BCEX KIETOK CBOMCTBaX M
¢bynkuusax. OOHOBPEMEHHO yJIeNsAeTcsl BHHMMAaHHE BOIpPOCAM TKAaHEBOW CHElMaIM3allly,
B3aMMOCBS3M MOP(OJIIOTUYECKUX OCOOEHHOCTEH, XMMUYECKON OpraHu3anud U (U3HOIOTHYECKUX
(GYHKUIMH KIETOK W KJIETOYHBIX CTPYKTYp. B Xoze OCBOCHMS MUCHMIUIMHBI HEOOXOOMMa TecHas
MHTETpaIsl TEOPEeTHYECKHX M TNPAKTHMUECKUX 3HAHWWA, YMEHUIl W HaBBIKOB, NPHOOPETaeMbIX
CTYACHTAaMHM TpPH M3YYCHUU OOTAHMKH, 300J0THH, XUMHUH. [l03TOMYy HU3yueHHE LUTOJOTMU U
THCTOJIOTMH, OCHOB XMMUH, a TaK)K€ HAYAJbHBIM 3Tall OCBOEHUS OOTAaHUKU U 300JI0TUU M3y4alOTCs
napajielbHo B | cemecTpe, 4YTO TO3BOJSET JOOUTHCS TOHMMAHUS CTYJICHTaMHU E€IMHCTBA
OpraHUYeCKOTr0 MUpa, HAYUHAS C IIEPBBIX 3TANOB €r0 3aPOKACHUS.

3. PE3YJIBTATBI OCBOEHUA JNCHUIIJIMHBI

JlucuuiuinHa HanpaBieHa Ha (JOPMUPOBAHUE U PA3BUTHE CIETYIOMUX KOMIIETECHIIHINA:

Kareropms Kon u HanmenoBanue Kon 1 HanMeHOBaHME MHINKATOPA JOCTHKEHHUS KOMIIETCHIINT
(rpymmma) KOMITCTEHIINT
KOMIETEHIIUH
[IK-1. Criocoben IIK-1.1. 3HaeT: cTpyKTypYy, COCTaB U AUAAKTUYECKUE €ANHHIIBI
OCBauBaTh U npeAMeTHOH obnacTy (OMOJIOTHS, YKOIOTHS)

HCIIOJIBb30BaTh
TCOPCTUYCCKUC 3HAHUS U
IMPaKTUICCKUEC YMECHUA U

[IK-1.2. YMeeT ocymecTBIsITh 0TOOP YUeOHOTO COACPIKAHUS IS €ro
peanu3anyu B pa3TUYHbIX popMax oOydeHHs B COOTBETCTBHH C
tpedoBanusivu PI'OC OO0

HaBBIKH B IIPEIMETHOM

S — ITK-1.3. JleMoHCTpUpPYET YMEHHE pa3padaThIBaTh Pa3IiMIHbIC (HOPMBI
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y‘{C6HBIX SaHHTHﬁ, MIPUMEHATH METOJBI, IIPUEMBI U TCXHOJIOTUHN

npo¢heCCHOHATBHBIX

00y4eHus, B TOM 4uciie UHPOPMAITMOHHbIE
3a1a4.
TIK-3. Cnocoben IIK 3.1. Baanmeet ciocobamMu HHTETpaUK YI€OHBIX TPEAMETOB IS
(dhopmupoBath OpraHM3aly Pa3BUBAMOLICH YUEOHOH AeATEIBbHOCTH
Pa3BHUBAIOIIYIO (MccnmenoBaTebCKOM, MPOSKTHOM, TPYIIIIOBON U JIp.)

00pa3oBaTeNbHYIO CPEIy
JUTSL TOCTHIKCHUSI
JIMYHOCTHBIX,
MPEIMETHBIX U
METaIpPEeIMETHBIX
pe3yIbTaToOB 00yYCHUS
CpencTBaMu
MpernoiaBaeMbIX
Y4eOHBIX TIPEIMETOB

IIK 3.2. MUcnonp3yeT 00pa3oBaTeIbHBIN MOTEHITHAI
COLMOKYJIBTYPHOU CPeIbl perroHa B TIPENOAaBaHNN OMOJIOTHH,
9KOJIOTHH B Y4€OHOW U BO BHEYPOUHOU JEATCILHOCTH

B pe3ynbpTare 0cBOCHHMS AMCIUIUINHBI 00YYaAIOIIUIICS JOKEH:

3HaTh:

— MOHATUHHBIN aNapaTr HayK «IIUTOJIOTHS», «THCTOJIOTH», «IMOPHOIIOTHY;

—  3aKOHOMEPHOCTH  CTPYKTYpHO-(QYHKIIMOHAIBHOH  OpraHu3alid  KICTOK U
BHYTPHKJICTOUHBIX CTPYKTYD;

— TEOPUIO KIIETOYHOTO CTPOCHHUSI OPraHU3MOB;

— KJICTOYHBIN UK KIETKH, MEXaHU3M JIEJICHUS KIIETOK;

— MEXaHH3M CTapEHUsI U CMEPTH KJIETOK, OCOOCHHOCTH MaTOJIOTHYECKUX U3MEHEHUH KIIETOK;

— 0COOCHHOCTH CTPOCHUS U (HYHKIIMOHUPOBAHUS KIETOK MPO- M 9yKAPHOT, PACTUTEIBHBIX U
’KUBOTHBIX OPraHU3MOB;

— TUITOTE3bI O MPOUCXOXKICHUN 3yKaPHOTUIECKON KIICTKH;

— o0mme M 4acTHble OCOOCHHOCTH T'aMETOreHe3a, SMOpHOreHe3a W MOCTIMOPHUOHAIBHOTO
Pa3BUTHSA YEIOBEKA, M )KUBOTHBIX;

— o01IHe 3aKOHOMEPHOCTH (POPMHUPOBAHUS TKAHEH B OHTOTCHE3E;

— MOp(OPYHKIMOHANBHBIE TPU3HAKN SIHUTEIHATIBHBIX, MBIIICYHBIX, COCAMHHUTEIBHBIX H
HEPBHOU TKaHEW;

— KPUTHUYECKHE TIEPHOJIb B IPEHATATILHOM M TIOCTHATAIEHOM NEPHOAAX, BIHMSHUE CPelbl HA
(dopMupoBaHue TKaHEH U OPraHOB

— MECTO Y4eOHOH AMCIUIUIMHBI B CTPYKTYpE IporpaMMbl yueOHoro npenmera «bruomornsy.

Ymersn:

— paboTarb CO CBETOBBIM MHKPOCKOIIOM, W3TOTOBISATH BPEMCHHBIC IIpENaparsl,
JEMOHCTPHPOBATh TpaBHia PadOThl C MHUKPOCKOTIOM M METOJMKY HPHUTOTOBJICHHS Ipernaparos,
7enaTh PUCYHKHM HAMICHHBIX I10JI MHKPOCKOIIOM KJIETOYHBIX CTPYKTYp, OIHCATh 3JEKTPOHHYIO
MHUKpoGoTOorpaduio, COCTABIATh CXEMbI U TaOJIHUIIB;

— OOBSICHUTB, aPTYMEHTHPOBATh 3aKOHOMEPHOCTH B3aUMOOTHOIICHNH MPOKAPHOTHIECKUX U
IYKapUOTHYECKUX OPraHH3MOB, 000CHOBATh €IMHCTBO U IBOJIIOIMOHHOE POJICTBO KJIETOK OaKTepHid,
PacTEeHUH, )KUBOTHBIX U YEJIOBEKA,;

— yMEThb CpEACTBAMH 3HAHWUN IIMTOJIOTMU M THCTOJOTMU OOBSACHATH MEXaHU3MBI
OMOJIOrMYECKUX MPOLIECCOB: POCTA, PA3BUTHSA, AbIXAHUS, TUTAHHS, PA3MHOKEHHUS,;

— pa3nuyaTh Ha MHKpOIpenaparaXx OCHOBHBIC CTPYKTYPHBIC 3JEMEHTBHI KJIETOK, OSTallbl
IMOpHOreHe3a, TKaHU U JIeTall X CTPOSHHS, JIeNIaTh PUCYHKH;

— Je’naTh BBIBOJBI M OOOOILNEHHMS, COCTABIATH JOTMYECKUE CXEMBI, TaOJHIIbI, OMUCHIBATH
AJIEKTPOHHBIE MUKpOdoTOTpaduu;

— IPUMEHSTH MOJTYYCHHBIC B KypCe LUTOJIOTHU U TUCTOJIOTUU 3HAHUS TIPH OCBOCHUM JIPYTHX
JWCIMIUIAH MPEAMETHO-COAEPKATEIFHOTO U OMOIOTHUECKOTO MOTYJIEH.

— peann3oBBIBaTh 00pa3oBaTeIbHBIC IPOrPAMMBI IO Y4eOHOMY NpeaMeTy «bromorus.

Baanern:



— TEOPETHYECKUMH 3HAHMSIMHU, MO3BOJSIOMMMHE (OPMHPOBATH Yy YYALIMXCS HAy4dHOE
MOHMMAHHUE €IMHCTBA CTPYKTYPHOH U (YHKIMOHAIbHOW OpraHU3alluy IMpeICTaBUTENeH BceX

LApCTB KUBOH IIPUPOBL;

— METOAaMH CaMOCTOATCIBHOI'O HpI/IO6peTCHI/I5[ 3HaHHfI, B TOM 4YHCJIE C IIOMOIIBIO

KOMITBIOTCPHBIX TGXHOJ’IOI‘HfI;

— METOZOJIOTHEH MO3HaHU KIETKU Ha JII00OM ypOBHE €€ OpraHu3aluu;
— HaBBIKAMH HCCIIEIOBATEIBCKON AEATEIHHOCTH.

4. CTPYKTYPA U COAEPKAHUE JTUCIUIIJIMHDBI

4.1. O0beM JUCHUIINHBI H BUbI KOHTAKTHONH M CAMOCTOSATE/ILHOM PadoThI

OO01mast Tpy10eMKOCTh JUCIHUIUINHBI COCTaBmseT 3 3ad. en. (144 gacoB), Ux pacmpeselneHne
o BuJaM paboT mpeacraBieHo B Tadbmuie No 1.

Taomauua Ne 1

PacnpenesieHue TPy10eMKOCTH JUCHUIJIMHBI 10 BUIAAM padoT

Dopma o0yueHHs

Bun pabotsr Ounas
1 cemecTp
OO01mas TPy10eMKOCTh JUCIUILIHHBI 110 YIeOHOMY TUIaHY 144
KonTakTHasi pabora, B TOM 4HCIIE: 66
Jlexuuu 26
JlabopaTopHbie paboThI 40
CamocrosiTesibHasi padoTa 51
IToaroTroBKa K 3K3aMeHy, ¢1a4a 3K3aMeHa 27

4.2. YyeOHO-TEeMATHYECKUH IIJIAH

Haumenosanue pazaenos u tem | Beero, KonTakTHas paboTa Camocrt. | DopMBbI TEKYLIETO
JUCTIMILITNHEI (MOJTYJIS) qacoB | Jlekmum | Ilpakr. JIa6. | paGota KOHTPOJIS
3aHATHS | pabOTHI YCTIEBAEMOCTH
1 kypc, 1 cemecmp
Yacmos 1. Humonozusn
Pa3znen 1. Teopusi KJ1eTOYHOTO 12 4 - 2 6
CTPOEeHHUsI OPTAaHM3MOB
Tema 1. BeeneHue B 4 2 - - 2 1. Dxcmpecc-ompoc.
LIUTOJIOTUIO. 2. IIpoepka
Teopust KIIETOYHOTO CTPOEHUS KOHCTIEKTA.
OpPTraHU3MOB.
Tema 2. YpoBHM OpraHH3aLUU 4 2 - - 2 1. Okcnpecc-omnpoc.
JKHUBOM MaTepuu.
Tema 3. MeToasl UCCIICTOBAHUS 4 - - 2 2 1. Dxcmpecc-ormpoc.
KJIETKH. 2. IIpoepka
MPaBWILHOCTH
3aIOTHEHUS
Ta0JINII,
BBITIOJTHCHHUS
IUTOJIOTHYECKUX
PHUCYHKOB.
3. Cnaua
CUTYaIMOHHBIX
3aj1ad.
Pa3nen 2. OHTOreHeTHYECKOE 30 6 - 14 10
(pyHKIHOHATbHOE  €IHHCTBO
BHYTPHKJIETOYHBIX CTPYKTYP
Tema 4. Bo3HUKHOBEHUE KICTKH 4 2 - - 2 1. Dxcmpecc-ompoc.




B IIPpOLICCCC 3BOJIFOIUUA.

2. CobecenmoBanue
Mo MaTepuanam
CcTaTew.

Tema 5. MuUKpPOCKOITUYECKOE W 8 1. Dxcmpecc-ormpoc.

CyOMHKpPOCKOITMYECKOE 2. IIpoepxka

cTpoeHue U (yHKIIMOHUPOBAHUE MPaBIIBHOCTH

MeMOpaHHBIX KOMIIOHEHTOB 3aIOTHEHUS

IUTOILTa3MBlL. TaoIuII,
BBITIOJTHCHHUS
IUTOJIOTHYECKUX
PHUCYHKOB,
3. Cnaua
CHUTYaIlMOHHBIX
3aad.

Tema 6. Mukpockonuyeckoe u 6 1. Dxcmpecc-ompoc.

CyOMHKpPOCKOITMYECKOE 2. IIpoepka

cTpoeHue U (yHKIIMOHUPOBAHUE MPaBIIBHOCTH

HE MeMOpaHHBIX KOMITOHEHTOB 3aIOTHEHUS

IUTOILTa3MBlL. TaoIuII,
BBITIOJTHEHUS
IUTOJIOTHYECKUX
PHUCYHKOB,
3. Cnaua
CUTYaIlMOHHBIX
3aJ1au.

Tema 7. CtpoeHue, XuMUYeCKUH 6 1. Dxcmpecc-ompoc.

COCTaB u (OYHKIHH 2. I[IpoBepka

nHTephazHOTO srpa. MPaBIIBHOCTH

Xumuaeckuit COCTaB u 3aI0JIHEHUS

CTPYKTypa XpOMOCOM. TaoIuII,
BBITIOJTHEHUS
IUTOJIOTHYECKUX
PHUCYHKOB,
3. Cnaua
CUTYaIlMOHHBIX
3aJ1au.

Tema 8. CrpyktypHas u 6 1. Okcnpecc-omnpoc.

(hyHKIMOHANTBHAS  B3aUMOCBSI3h 2. IIpoBepka

OpPTaHOU/IOB KJIETKH. MPaBIIBHOCTH
COCTaBJICHHS
PHUCYHKOB M CXEM.
3. YyacTue B urpe
«Knerka:
CTPYKTypa 1
byHKIHNY.

Pazgen 3. IluroreHermuyeckue 12

OCHOBBI u MeXaHU3M

BOCIPOM3BEIEHNS KIETOK

Tema 9. KieTouHBI# MK 4 1. Dxcmpecc-ormpoc.

XapakTepucTiuka narepdasml.

2. IIpoBepka
MPaBUIBHOCTH
3aII0JTHEHUS
Ta0JINII,
BBIMTOJTHEHHUS
LIUTOJIOTHYECKUX
PHUCYHKOB.

3. Cmaua




CUTYaIMOHHBIX
3aj1aq.

Tema 10. XapakTepuCTHKa 4 - - 2 2 1. Dxcmpecc-ormpoc.

KJIETOYHBIX JICJICHUM. 2. IIpoBepka
MPaBWILHOCTH
3aIOTHEHUS
Ta0JINII,
BBITIOJTHCHHUS
IUTOJIOTUYECKUX
PHUCYHKOB.
3. Cnaua
CUTYaIMOHHBIX
3a1ad.

Tema 11. buonorugeckoe 4 2 - - 2 1. Dxcmpecc-ormpoc.

3HAYEHUE KIETOYHBIX JEJICHHUM. 2. [Iposepka

Pa3BuTHe TONOBBIX KIETOK ¥ MPaBWILHOCTH

CEMEHHBIX pacTeHui, BBITIOJTHEHUS CXEM-

KUBOTHBIX, YEIOBEKA. PHUCYHKOB.
3. Cnaua
MHKPOIIPETapaToB.

Pa3nen 4. OHTOreHe3 KJIETOK 8 4 - - 4

Tema 12. [ludbdepenimarus 4 2 - - 2 1. Dxcmpecc-ormpoc.

KIICTOK. 2. CobecenoBanue
0 MaTeprazam
craTen.
3. TepmuHOIOTH-
YEeCKUH JUKTAHT.

Tema 13. TlaTtonorus KIeToOK. 4 2 - - 2 1. Dxcmpecc-ormpoc.
2. Yyactue B
paboTe Kpyraoro
cTona
«ITatonornyeckue
W3MEHEHUS
KIIETOKY.
3. Cnaua
MuUKpodoTorpaduii.

Hroro (010K «IluTosorus») 62 16 - 20 26

Yacmos 2. I'ucmonozusn u yimopuonozus

Paznen 5. OcHoBbI 26 4 - 8 14

IMOPHOIOTHH

Tema 14. OHTOTEHES. 6 - - 2 4 TecTsl, ycTHBIE

lamerorenes. OTBETHI,
KOHTPOJIbHBIE
palboTHL.

Tema 15. Outorenes. ['ucro- n 8 2 - 2 4 TecTsl, ycTHBIE

OpraHoTeHe3 OTBETHI,
KOHTPOJIbHBIE
paboTHIL.

Tema 16. DmbOpuorenes 12 2 - 4 6 Pabora ¢

XOPJOBBIX. TaOJIMIIAMH, TECTHI.

Pa3nen 6. YueHne o TKaHsIX 29 6 - 12 11

Tema 17, DuntenuanbHbIe 8 2 - 4 2 TecTnl, uTeHue

TKaHH. MHKpOdOoTOrpaduii.

Tema 18. CoequHUTENLHBIE 9 2 - 4 3 Pabora ¢

TKaHU. TaOJUIIAMU, TECTHI,
KOHTpOJIbHAS




pabora.

Tema 19. MrpltieuHbie TKAHHU. 6 2 - 2 2 Tectbl, yTeHUE
MuKpodoTorpaduii.

Tema 20. HepBHas TKaHb. 6 - - 2 4 PaboTa ¢
Ta0IUIIaMH,
KOHTPOJIbHAS
paborTa.

Hroro (0iox «I'ucTojiorust u 55 10 - 20 25

IMOPHOJIOTUSI»)

[MoaroToBka K 3K3aMeHy, cliaya 27 27

JK3aMeHa

Bcero mo gucnuminHe 144 26 - 40 78

JlaGopaTopHbIe 3aHATHS

No HaunmenoBanue 1abopatopHbIX paboT Kon-Bo
paszena ayn.
4acoB

1 Tema 1. MeTonpl UCCIEIOBAHUS KIIETKHU. 2

2 Tema 2. MUKpPOCKONMYECKOE M CyOMHUKPOCKOTHYECKOE CTPOCHHE U 6
(GYHKIIMOHUPOBaHHE MEMOPAaHHBIX KOMIOHEHTOB IIUTOILIA3MBI.

2 Tema 3. Muxpockonuyeckoe H CYOMHKPOCKONHUYECKOE CTPOCHHE U 4
(GYHKIIMOHUPOBAHHE HE MEMOpPAHHBIX KOMIIOHEHTOB IUTOIJIA3MBI.

2 Tema 4. XMHUYECKUM COCTaB U CTPYKTYPa XPOMOCOM. 2

2 Tema 5. CrtpyktypHas u (yHKIIMOHAJIbHAs B3aWMOCBSI3b OpPTaHOHWOB 2
KIICTKH.

3 Tema 6. KneTouHbIN 1TUKII. XapaKTEPUCTUKA HHTEP(DA3HI. 2

3 Tema 7. XapakTepUCTUKA KJIETOUHBIX JACICHUM. 2

5 Tema 8. Ourorenes. ['amerorenes. 2

5 Tema 9. OunTorenes. ['ncrorenes u opraHoreHes. 2

5 Tema 10. OMOpUOTEeHE3 XOPIOBBIX. 4

6 Tema 11. OuutenuaibHbIE TKaHM. 4

6 Tema 12. CoenMHUTENIbHBIC TKAHH. 4

6 Tema 13. MblllleuHbIC TKAHU. 2

6 Tema 14. HepBHas TKaHb. 2

4.3. Conep:xxaHue TUCHHUILIMHBI

Baoxk «uToaorus»

Jlekuusi 1. Beenenue B nurosornio. Teopusi KJIeTOYHOIO CTPOCHHUSI OPraHM3MOB. (2
yaca)

Hayka nutonorus. OOBEKT HCCIEIOBaHUS M MPOOJIEMBI IUTONOTUU. MECTO IIMTOJIOTUH
cpeu Apyrux OMOJOTHYEeCKUX TUCHUILUIMH. TeopeTudeckoe U MpakTUYecKoe 3HaUeHHUE IIUTOJIOTHH.
Kpatkue cBenenus u3 ucropuu passutus nuronorun XVI, XVII, XVIII, XIX, XX Bekos.
CoBpeMeHHbIE HaIlpaBJICHUs ITUTOJIOTHYECKHX HccheaoBaHuil. KpaTkue cBefeHHs W3 UCTOPUU
co37aHusl KJIeTOUHOU Teopun. OCHOBHBIE TIOJIOKEHUS KJIIETOYHON TEOPUH, BBIIBUHYThIE MaTTacoM
Mneiinenom u Teomopom IlIBanHoM (1838 r1.). Teopus «kimerounoro obmecTBa» Pymonbda
Bupxoga (1859 r.). CoBpeMeHHOE COCTOSIHME KJIETOUYHON TEOPUHU, OCHOBHBIE €€ MOJIOKEHUSI.

Jlekuus 2. YPOBHH OpPraHu3anuu ;KUBOl MaTepu. (2 yaca)

OcobeHHOCTH  CTpOeHHs W (PYHKUMOHUPOBAHHMS BHUPYCOB Kak IpeAcTaBUTENCH
MaKpOMOJIEKYJIIPHOTO YPOBHSI OpraHU3allMU KUBOM MaTepuu. TeopeTnueckoe 3HaU€HHE 3HAHUH O
Bupycax. CoBpeMeHHbIE MPOOIEMBI BUPYCOJIOTHH. XapaKTEPUCTUKA MPOKAPUOTUYECKOTO YPOBHS
OpraHu3alMy KMUBOU MaTtepuu (OakTepuu, CHHEe-3€eJeHble BOAOPOCTH, aKTHHOMHUIIETHI). HexoTopbie
o0IIHe YepThl OPraHU3aluy KIETOK MPOKAPUOT U SYKAPHOT.

JlaGopatopHoe 3ansiTie 1. MeToabl HCCIeI0BAHUA KJIETKHU. (2 yaca)

9




YCTpOWCTBO CBETOBOrO MHUKPOCKONA W TpaBuia paboTel ¢ HHUM. TexHUuUecKue
XapaKTePUCTUKH MHUKPOCKONa. MeTo/bl: CBETOBONH MHKPOCKOIUHU, TEMHOIOJbHOW MHUKPOCKOIHH,
($a30BO-KOHTPACTHOW  MHKPOCKOINIUH,  HUHTEPPEPEHIIMOHHOW  MHKPOCKOIWH,  IOTJIOIIECHUS
PEHTTEHOBCKUX JyueH, paaunoaBTorpaduu, (iayopecueHTHOW MHUKPOCKOIHWH, MOISPU3ALMOHHON
MHUKPOCKONHHU, AU(PPAKIUK PEHTTEHOBCKHUX Jy4ed, IIUTO- M TUCTOXUMHYECKHE, DIIEKTPOHHOH
MHUKPOCKOIIHH.

Jleknust 3. Bo3HUKHOBeHHE KJIETKH B MIpoLecce IBOJIIONNH. (2 yaca)

Kparkue cBeneHHs O XMMHUYECKOM 3Talle 3BOJIIOIUHM XKUBOW MaTepuH. BO3HMKHOBEHHE
MPOKAPUOTUYECKON KIETKH B Ipolecce OHOJIOIMYECKOro 3Tara 3BOJIOLUHN JKUBOM MaTepHu.
['unoTe3sl BOBHUKHOBEHHS DYKAPUOTUUYECKON KIETKU: CUMOMOTHYecKas runote3a (MepeKKOBCKHIA,
1910; Maprymnuc, 1970; Taxramxan, 1973); runore3a cunbakrepuoreHesa (Crymurckuid, 1962);
WHBarnHanuoHHas runote3a (Podeprcon, 1963).

JlaGopaTopHble 3aHATHA 2-4. MHKPOCKONHYECKOe H CYOMHKPOCKONNYECKOe CTPOeHHUe
U QYHKIIMOHUPOBAHNE MeMOPAHHBIX KOMIIOHEHTOB HMTOIJIa3Mbl. (6 YacoB)

OOmiee mpezacTaBiIeHUE O KJIETKE: IUTOIUIA3Ma, SIpo, TMajoIuia3mMa, MeMOpaHHBIE M HE
MeMOpaHHbIE OPraHOMUbI, CHEIHATU3UPOBAHHBIE CTPYKTYpbl. PUIMKO-XUMHUYECKasi OpraHu3alus
THaJOIUIa3MBbl, €€ CTPYKTypa u pyHKImu. MemOpaHa — yHUBEpcalbHask CTPYKTypa KJIeTKuU. JlaHHbIe
AIEKTPOHHOMUKPOCKOTMYECKUX UCCJIETOBaHUM CTPYKTYpbI MeMOpaH (TpexcrnoiiHas
JUIMONPOTEUHAS MOJEIb, KUAKOCTHO-MO3an4yHas Mojienb). OCOOEHHOCTH XMMUYECKOIO COCTaBa
IUIa3MaJIeMMbl U BHYTPUKJIETOUHBIX MeMOpaH. KilerouHas mMOBepXHOCTh: IUIa3MaTHyecKas
MeMmOpaHa (MJ1a3MaieMma) — CTPYKTypa, MpHCyInas JoOOMy THIY KIETOK, Karcyjia OakTepuii,
KJIETOYHAs! CTEHKA PACTEHUH, TITMKOKAIUKC KUBOTHBIX KJIETOK, UX CTPOEHUE, XUMHUECKHI COCTaB,
¢byakun. QOYHKIUHA TUTA3MAaTHYECKOM MEMOpaHbI: 3alUTHas, TPAHCIOPTHAs, PETyJATOpHAs,
peuentopHas. ['panynspHas u arpaHyJisipHas SHIOIIa3MaTH4eckas ceTb (CTpoeHue, (QYyHKIUH).
Anmapat onbmxu (ctpoenue, ¢yHkuuun). OpraHuszaiysi BHYTPUKIETOYHOTO MeTabosm3Ma Kak
OlHa W3 OCHOBHBIX (yHKOUMK ammapara [omapmku. Jluzocombl (CTpoeHHE, Pa3HOBUIHOCTH,
¢byHK1IMN). YYacTHe BO BHYTPUKJICTOUHOM IMHUILEBAPEHUH, aBTOJIN3 BHYTPUKICTOYHBIX MEMOpaH U
KJIETOK OpraHu3Ma). MUTOXOHJpHH (CTPOSHHUE, OpraHU3alHUs CHUCTEMbI HSHEProodecreueHus
KJIeTkH). CBsi3b MEXIY MUTOXOHAPUSMH M METa0OJIMTUYECKMMHU IporeccaMu B kietke (ATO).
[Inactunel (cTpoeHHe, MOJIEKYJSpHas OpraHU3alusl XJopomacToB, (yHkuuu). DOTOCHHTE3 B
KJIETKaX pacTeHHil. B3auMOCBA3b MEXIy XJIOpPOIUIACTAMM, XPOMOIUIACTAMM U JIEWKOIUIACTAMH.
MUTOXOHIPHUU U TUIACTU/BI KaK MOTYaBTOHOMHBIE OPTaHOU bl KIETKH.

JlaGopaTopHble 3aHATHA 5-6. MUKpOCKONHYeCKOe U CYOMHKPOCKONNYECKOe CTPOeHHUe
U QYHKIIMOHUPOBAHNE He MEMOPAHHBIX KOMIIOHEHTOB IIUTOILIA3MBbI. (4 yaca)

PuGocomsr (ctpoenue, 6uocunres Oenka). CTpykTypHas U MeTabonuTHuecKas (QyHKUIUU
oenka. MUKpOTPYOOUKH KUBOTHBIX KJIETOK (XMMHYECKUH COCTaB, CTpoeHue, GyHKINH). PecHnukn
M JKTYTUKHU KJIETOK 3YKapHOTOB. JKTyTHKH MpoKapuoToB (Oenok (iaremnnn). MukpopuOpusisl u
MUKPO(QHUIAMEHTHI IIUTOIUIa3Mbl KJIETOK PAaCTEHUI W JKUBOTHBIX. YUYacTHE MHUKPO(PHIAMEHTOB B
IBIDKEHUHM IHUTOIIIa3Mbl. CTpoeHne MUKpO(GUOPHIIBI  MONEPEYHO-TI0JIOCATOTO  MBIIIEYHOTO
BojiokHa. Kierounsrii mentp. llenTpwonu (ctpoenue, DyHKIMH). YYacTHE IEHTPHOJEH B
00pa3oBaHNM BEpeTeHa JICIIEHUs, CBSA3b C KHHETOCOMaMH PECHUYEK.

Jlexkuus 4. CTpoenne, XuMmuueckuid coctaB M pyHkuuu nHTepdasHoro sapa. (2 yaca)

SAnpo uHTEepda3zHON KiIeTKH. XMUMHUYECKHH cocTaB sijapa: HykienHoBble kucnotel (IHK u
PHK), crpykrypasie Oenku siagpa u  (epMeHTHl. OCHOBHBIE CTPYKTYpHBIE KOMITOHEHTBI
uHTEepda3zHOro Aapa: sjaepHas o00J0YKa, KapHOIUIa3Ma, XPOMATHH (XPOMOCOMBI), SAPBIIIKO; MX
¢dbynkuun. ['enerndeckas u MeTaboauTH4YeCKast QYHKIMH sIpa. XPOMOCOMBI. XUMHUYECKHH COCTaB:
JHK, PHK, rucTOHBI M HETHUCTOHOBBIC O€lkW, BOAA, JUMUAL, MOHBI Ca u Mg. Mopdomnorus
XpOMOCOM Ha ypOBHE CBETOBOI'O MHKPOCKOIA B MEpUo MUTO3a. ['eHbl U reHeTnyeckuit koj. Tumsl
HaOOPOB XPOMOCOM B KJIETKE: TarsIOUIHBIN, TUITonAHbIH. KapuoTum.

JlaGopaTopHblie 3aHATHSA 7. XMMHUYECKHE COCTAB U CTPYKTYpPa XpOMOCOM. (2 yaca)

MonekynsipHas opranuzanuss xpomocoM (Hutu [IHII). Monens cTpyKTypHOH YKIaJIKu
xpomocomsbl (110 [TpokodreBoii-benbrorckoit). XpomMoHeMma — 3jeMeHTapHas CTPYKTypHas €IMHUIIA



XpPOMOCOMBI Ha YPOBHE 3JIEKTPOHHOIO0 MHUKpOCKOMa. [ISTh MOpsSAKOB cUpanu3alid XPOMOCOMBI.
XpoMoMephl. DyxpomaTuH. ['erepoxpomaruH. Marpukc. Penponykius xpomocom. MexaHusm
penymnukauu Monekyn JJHK B kieTkax mpokaproToB U 3yKapuOTOB. ACHHXPOHHOCTH MPOIIECCOB
peaymukanuu JJHK B xpoMocoMax kapuoTHna v 3HaU€HUE 3TOTO SBJICHUS 17151 METa00IUTUYECKUX
MpOIeCCOB B KiIeTKe. MexaHu3Mm (YyHKIMOHHPOBAHUS XPOMOCOM M €T0  PETYJISIIHS.
Jlecniupanuzanusi ¥ cHupaiu3anus (XpOMOHEMBI, XPOMOMEPBI, XPOMOCOMbI) — YHHBEpCaIbHBIN
MEXaHH3M PEeryJsSIuu. XPOMOCOMBI THITA JTAMIIOBBIX IIETOK, My (Bl MOJIUTEHHBIX XPOMOCOM.

Jlekuus 5. CTpykTypHass U (pyHKUMOHAJbHASI B3aMMOCBSI3b OPraHOMIA0OB KJIETKH. (2
yaca)

CrpykrypHas u ¢yHkuuoHanpHas cBsizb Mexay JIHK, PHK, pubGocomamu B mporecce
cunreza Oenka. CTpykTypHas M (yHKIMOHaJIbHas CBA3b MEXIy saapoMm, pubocomamu, OIIC,
anmapatoM [oabmku, JU30COMaMu, NHHOUUTO3HBIMH M (DarolMTO3HBIMH  BaKyOJISIMH,
IUTa3MaJIeMMOIl B CHHTE3€ W TEPEMEIICHUU CHUHTE3UPOBAHHOTO Oeika-pepMeHTa W BKIIIOUECHUU
Oenka B Mertabonutuyeckue mnpouecchl. COCTOSHUE IMHAMMYECKOTO PaBHOBECHS MEMOpaHHBIX
cucteM B KkjieTke. CBS3b MEXIy MUTOXOHIPHSAMH U METa0OIUTHYECKHMH IPOIeCCaMH Yepes3
cunte3 AT®. JleATenbHOCTh KJIETKA KaK €IMHOM KOMIUIEKCHOM CHUCTEMBI B OCYLIECTBJICHUU BCEX
GYHKIIUY KU3HEACITEIFHOCTU: TMOHSATHE O CUCTeMax 0011e (QyHKIMOHAILHOTO 3HAYEHUS (CHCTEMBI
OnocuHTEe3a OeliKa, SHEPreTHIeCKOro 0OMEeHa, TBUKEHUS ).

JlaGopaTtopHoe 3ansaTHe 8. CrpykTypHas H (QYHKIHOHAJIBbHASA B3aMMOCBA3b
OPraHoMJA0B KJIETKH. (2 yaca)

JledaTenbHOCTh KJIETKM KakK €IMHOM KOMIUJIEKCHOM CHCTEMBI B OCYIUECTBJIEHUU BCEX
(GYHKIMH KU3HEEATSILHOCTH: TIOHATHE O CHCTeMaX o01e PyHKIIMOHAIBHOTO 3HAYCHUSI (CUCTEMBI
OuocuHTe3a OenKa, JHEPreTUIECKOro OOMEeHa, JBUKCHHUS ).

MonekynspHble 0COOEHHOCTH OpraHU3allii, B3aUMOCBSI3b MEX]Yy CTPOCHUEM, XUMHUYECKON
opraHu3anuei u GU3NONOrHIeCKUMH (DYHKIUSIMU KIETOK M BHYTPUKJIETOUHBIX CTPYKTYDP.

JlaGopatopHoe 3ansiTHe 9. KileTouHbIH HMKJ. XapakTepucTuka nHTepdassl. (2 yaca)

[Meprogsl keToyHoro 1wKiIa: uHTepdasza, neneHue. XapakTepucTuka UHTepda3bI:
MPECUHTETUYECKUH, CUHTETUYECKUA U TMOCTCHHTETHYECKHH tniepuod. I[IpoaomKuTenbHOCTh
uHTEp(DA3hI U ee MePUOOB Y PA3HBIX TUIIOB KIETOK U TKaHEH.

JlabopatopHoe 3ansiTie 10. XapakTepucTHKA KJIETOYHBIX JeJeHui. (2 yaca)

bunapHoOe neneHue KIeTok IpoKapruoTOB. THIIEI IeJIeHUs KIETOK 3YKapUOTOB: MUTO3, MEHO3,
amMuTO3, SHAOMUTO3. CYIIHOCTh Ka)XXKIOro croco0a JAejeHHs] KIETKH. YHUBEPCATbHOCTh CIIOCOOOB
JICNIEHUs] PACTUTENBHBIX, XKHUBOTHBIX KIETOK M KIETOK ueloBeka. MHTO3 — OCHOBHOH c€roco0
JeNieHusl KJIETOK DJyKapuoToB. Mopdomorus u ¢Gu3nonorus MuTo3a. MeXaHu3M JIBUKCHHS
MUTOTHYECKUX XPOMOCOM. MHUTO3 y MNPOCTEHIIMX U €ro OTIMYMUS OT MUTO3a MHOTOKJIETOYHBIX
opranu3moB. Meiio3. OTiHyuTeNbHbIE OCOOCHHOCTH HHTEpdasbl Iepel NEepBbIM KU BTOPHIM
neneHueM Meio3a. OTanYuTeIbHbIe 0COOCHHOCTH Mpoda3bl MEPBOTO JIENEHUs Melo3a OT npodasbl
MUTO3a (KOHBIOTAlMs, KPOCCUHIOBEP, TPAHCKPUIILKS). 3HAUCHHUE ISl DBOJIIOLUU KPOCCUHIOBEpa U
HE3aBUCUMOI'O pacHpeliesieHuss XPOMOCOM MEXAYy JOYEepHUMHU KieTkamu. OTIMYnTETbHbIE
ocobenHocT Meradasbl U aHadaszbl MEPBOTO W BTOPOTO JENEHUS MeHo3a. AMHUTO3 — MpsSMOe
JIEJICHHE KJIETOK. AMUTOTHYECKOE JEJIEHHE — CBOMCTBO BBICOKOCICIIHMAIM3UPOBAHHBIX TKaHEH,
JereHepUPYIOMINX U MaTOJIOTHUYECKUX KIETOK. DHIOMHUTO3 (IpUUrHbI, Mopdoorus). ComaTudeckas
MIOJIUTUTOUIHSL.

Jleknus 6. buojornueckoe 3HaYeHHe KJIETOUYHLIX AejeHuil. Pa3zBuTHE MOJ0BBIX KJIETOK
Y CeMEHHBIX PACTEHHIl, ’KUBOTHBIX, YeJI0BeKa. (2 yaca)

buonornueckoe 3HadeHHE KIETOYHOTO JEJIEHUS B TMOAJEPKaHUU HENPEephIBHOCTU
CYIIIECTBOBAaHMS JIIOOOTO BUAA. YYacTHe MHTO3a B MPOILIECCE POCTa M pEreHepanuu TKaHed u
opraHoB. Mecto Meli03a IpHU CHEpPMATOT€HE3e U OOTE€HE3e y JKMBOTHBIX W 4YEJIOBEKa M MpHU
MHUKpPOCIIOPOT€HE3e U MaKpOCIoOporeHese y pacteHuil. Pa3BuTHe 3>KEHCKOTO M MY>KCKOTO
ramMmeTopuTOB y pacTeHHi. Meio3 Kak OCHOBa B 00ECIEUCHHH OHOJIOTHYECKOTO pPa3zHOOOpa3us
ocobeil ompeleeHHOro Buja. buoiiornueckoe 3HAYCHHE aMHUTO3a, YHAOMHUTO3a B MOIICPKAHUU
KU3HEHHOW eMKOCTH KJIETOK. 3HaUeHHE MOJUIIIONIUU JJIs1 IBOJIIOLUN U CENEKIIHU.



Jleknus 7. Indpepennuanns kieTok. (2 yaca)

OHTOreHe3 OCHOBHBIX KIJIETOUHBIX CTPYKTyp. IlyTu pa3paboTku mnpoOiembl OHTOTEHE3a
kietku (b. I1. Tokun, A. H. Ctyaurckuii). OGpa3oBanue aapa, siApbIIiKa, KapuoieMMbl. OHTOreHes3
MeMOpaHHBIX M HEMEMOpaHHBIX CTPYKTYyp KieTku. uddepenumanms knerok. Poup smpa u
UTOIUIa3Mbl B Tuddepenimanuu kietok. Teopun quddepennmanuu. HepHbie 1 rymMopaibHbIE U
daktopsl nuddepenmupoBku. Onmyxonesas TpaHchoOpMaIys.

Jlekumus 8. I1aToJiorus neneHus KJIETKHU. (2 yaca)

Brnusane moBpexnmarommx ¢aktopoB Ha kieTky. Crenuduueckue m Hecnenuduueckue
peaKkiuu KJICTKH Ha TMOBpeXAcHHE. [IpuuuHBI U MeXaHU3M, JISKANIMid B OCHOBE MPEBpAICHHE
HOpPMaJIbHOM KJIETKU B 3JI0KA4E€CTBEHHYIO (OHKOreHe3). Llutonornyeckue KpUTepun CMEPTH KIIETOK.
Tumbl smepHON nereHepanuu (KapuOPEKCUC, KAPUOMHMKHO3, KAapHOJIU3UC, BAKYOIH3UPOBAaHHAsS
snepHas nereHepanusi). EctecTBeHHast (amomTo3) W HAacHILCTBEHHAs (HEKPO3) CMEpPTh KIIETOK.
MyTanuu u anonTo3. AonTo3 B UHQUIIMPOBAHHBIX KIIETKAX.

Baok «I'mcrosiorust u 3MOPHOJIOTH S

JlaGopaTopHoe 3ansiTHe 11. OHTOreHe3. I'ameTorenes. (2 yaca)

[Tpenmer u Metonsl 3MOpuosioruu. CBsi3b 3MOPHUONOTHHM C JAPYTUMHU OHOJIOTHYECKUMU
mucuumimHamMu. Kparkue ceneHuss 3 wcropuu smOpuosiornd. COBpeMEHHBIE HANPaBICHUS B
AMOPHOJIOTHH.

[lepuonsl pa3BUTHA: TPEIIMOPUOHATBHBIN, SMOPHOHAIBHBIA M MOCTIMOPHUOHAIBHBIN.
[Ipsimoe u HenpsiMoe pa3BuTHe. PazBuTHe ¢ OJHBIM U HEMOJIHBIM METaMOP(PO30M.

CrpoeHre MYXKCKHUX TMOJOBBIX KIeTok. Kiaccupukanus sHNEBBIX KIETOK pa3IUYHbBIX
KUBOTHBIX TI0 COJEpXaHWI0O B HUX XenTka SineBbie 0005109kd. OTKpBITHE SUNEBOW KIIETKH
MJIEKONIUTAIOINX XUBOTHBIX. CriepmMaTroreHes M oBoreHe3. buosnorumueckoe 3HaueHHE IOJIOBOIO
Pa3MHOXKEHHS.

ITonoBeie kinerku. CrepmaTro3ouabl MOPCKOW CBUHKHU. SMIEKIETKH JIATYIIKH, KOIIKH.
[Tonossle xene3bl SAnunuk Miuekonuraronero. CEeMEHHUK MIEKONUTAOIIETO.

Jleknust 9. OnTorenes. 'mcrorenes u opranorexes. (2 yaca)

[Tepuonapl sMOproHanbHOTO pa3BuTus. [pobieHue. Tunsl apobienus. Mopyna. bracryna.
[Mpouecc ractpynsauuu. Tumel ractpynsiuu. CrocoOsl oOpa3oBaHus Me3oAepMbl. IlepBuuHas u
BTOpUYHas mosioctu Tena. JuddepeHnupoBka 3apoisllieBbIX JTUCTKOB. ['HcTorenes. 3akianaka
OCEBBIX WM BHE3apPOJBIIICBBIX OpraHoB. [IpuymHBI aHOMaNWii B pPa3BUTHM TKAHEW W OPTaHOB.
B3aumocBsi3b OHTO- U (husIoreHe3a B MpoIEcCce Pa3BUTHA.

JlaboparopHoe 3ansaTe 12. OHTorenes. I'mcrorene3 u opranorenes. (2 yaca)

Omo0TBOpEeHKE y JIOMAAUHON ackapuabl Jpobmenue smn ysrymku (2 6mactomepa, 4
OmacTomepa, 8 0JacTOMEpPOB, TOTAIBHBIN 3apPOJIBIII - MAKPO- U MUKpPOMEpHI). biactyna nsrymiku.
lactpyna narymku. Hedpyna nsarymku. [lepBuyunas monocka NTUIl. 3akiaajka OCEBBIX OPraHOB Y
ntul. TyloBUIIHAS W aMHUOTHYECKas CKIaAKu y nTui. HepBHas TpyOka, Xopaa, KHIIKa,
CIUTaHXHOTOM.

Jlekuust 10. ImOpuorene3 xopaoBbIX. (2 yaca)

CpaBHuTENbHAsA XapaKTEpPUCTUKA PAHHUX ATAaloB 3MOPHOHAIBHOIO pa3BUTas XOPAOBBIX
KHUBOTHBIX.

OcHoBHbIE 4YepThl W HMOpHOTeHe3a y aHaMHUW Ha IpUMEpe pa3BUTHE JaHIIETHHKA.
OcobenHoctu pa3BuTHs aM(puOM B CBS3M C HAKOIUIGHHEM XenTka B KieTke. OcoOeHHOCTH
pa3BUTHS PBIO C MEPOOJACTHUECKUMH slaMu. AJanTaiusl K yCIOBUSIM OKpYXarollel cpeabl B
nporecce pa3BuTHs. PopMUpPOBaHHE CUCTEMa OPraHOB B SMOpHOHATIBHBIN nepuo. CTaHOBICHHE
(YHKIIMOHATIBHBIX CHCTEM B MTPOLIECCE PA3BUTHSL.

OcHoBHbIE UepThl pa3BUTHs aMHUOT. OCOOCHHOCTH pa3BUTHs pentuiuil u ntuil. CTpoeHue
SHIl. XapakTep ApoOseHus u ractpyssiiuu. OOpa3oBaHHe OCEBBIX OpraHoB. Pa3BuTHE, CTPOCHHE H
(YHKIIMOHATFHOE 3HAYCHUE BHE3aPOBIIICBBIX OPTaHOB: KEJITOYHOTO MEIIKa, aMHUOHA, CEPO3HOMN
000JIOUKM M ajlaHToWca. AJanTanus K YCJIOBHUSM OKpY’Kalolledl cpelasl B MpoIlecce pa3BUTHA.
dopMHUpOBaHUE CHUCTEMa OPraHOB B 3MOpHOHaNbHBIA mepuoa. CraHoBlieHHWE (YHKIIMOHATHHBIX
CHCTEM B IpoLIecce Pa3BUTHS.



JlaboparopHble 3ansiTusi 13-14. ImMOpuorenes xopaoBbix. (4 yaca)

OtnnuutenbHble OCOOEHHOCTH SMOPHOHANBHOIO TMEpHOJa OHTOTeHe3a Ha IpHuMepe
npeacraButenet knacca [ltunsl. Bre3apojblieBbie (MPOBU3OpPHBIE) OpraHbl NTHIL M UX
(yHKIIMOHATLHOE 3HAYCHUE.

Oco0OeHHOCTH  pa3BUTHUSA  MJICKONHTAMOIINX, CBS3aHHBIE C  JKUBOPOXKICHUEM U
BBIHAIIMBAaHWEM IUToAa B MaTke. [loHsTtme o mnonoBoMm nwmkie. BropuuHas anenuTanbHOCTH
SIAIIEKJIETOK. XapakTep APOOJCHHS] W TacTPyJsluU. 3akiaaka oceBbix opranoB. OOpa3oBaHme
3apOJIbIIIEBBIX 000I0YEK U UX 3HaYeHue. Pa3BuTue xopruoHa, GopMUPOBAHUE TUIALICHTHI.

Oco0eHHOCTH TpEHATAILHOTO pa3BUTHs 4YeioBeka. DopmMupoBaHue U (YHKIIMOHUPOBAHUE
CUCTEMBbl MaTh — IUIOA. B3aumoneicTBHE KIETOK, TKAHEW M OpPraHoB B MPOLECCE PA3BUTHSL.
IIpyunHbl aHOMaNMi B pa3BUTUM TKaHEd U opraHoB. KpuTuueckue Nepuoapl B Pa3BUTHU
OpraHU3MOB.

Jleknus 11. dnureaunajibHble TKaHU. (2 Yaca)

[Ipenmet ructonorus. OnpeneneHue nouatus Tkanu. Knaccudukamus tkaneid. Hekoropeie
obmue 3akoHOMepHOCTH (OPMUPOBAHMS TKaHEH B OHTOreHe3e. Kparkas XapaKTepuCTHKA
COBPEMEHHBIX METOJIOB TMCTOJIOTMYECKUX HccieqoBaHui. CpaBHUTEIBHBIN MOJIXO0 B TMCTOJOTHH.
MecTo THCTOJNIOTHH B CHUCTEME OHMONOrHYecKux HayK. CBSI3b THCTOJOTHH CO IIKOJIBHBIM KypcoM
OMOJIOTHH.

OOmasi xapakTepHCTHKAa SHUTEIUANBHBIX TKAHEW: MPOUCXOXKACHUE, (QYHKIIMOHATHHOE
MHOTOOOpazue, Mopdosorndueckue  ocooeHHocTd.  OCHOBHBIE — THIBI  KJIACCHU(PUKALNH
SMUTENMATBHBIX TKaHeH. Mopdonoruyeckas KiIacCU(UKAMSA —SIHUTENINEB:  OIHOCIOWHBIMH,
OJTHOPSAHBIA U MHOTOPSITHBIN (TUIOCKHMA, KyOUMYECKHH, MPU3MaTHISCKUN ); MHOTOCITOMHBIA TTOCKHAMA
(oporoBeBaroIIMii 1 HEOPOTOBEBAIOIINH); MEePEXOAHbIN nuTenuid. ['eHeTnueckas kinaccuduxarms
snutenueB. QOyHKIMOHANbHAS KiIacCU(UKAIMS SIUTENHEB: KOXKHbIC, KHUILIEYHbIE, >KEJIE3UCTHIE,
OCMOPETYJUPYIOIIUE W BBIICTUTENbHBIC dNUTENUU. Perenepanus snurenneB. HekoTopeie obmue
3aKOHOMEPHOCTH  3BOJIIOLIMOHHOM JMHAMUKHA BaXXHEWIUIMX TIpynn snuTtenueB. l3ydeHwue
AMUTENUATBHBIX TKAHEH B IITKOJILHOM Kypce OMOIOTHH.

JlaGopatopHnblie 3aHaTUA 15-16. dnuTeanaabHble TKaHU. (4 yaca)

OpHOCOWHBI KyOWYeCKUH W TMPU3MATUYECKHA OJMUTENHA TOYEUHBIX KaHAJbIIEB.
OnHOCTONHBIM KYyTHUKYJSIPHBH JMUTENIMA KUIIEYHHKA. Me3orenuit OprommHbl. MepraTenbHbIid
anUTEeNui 0e33yOKu. MHOTOCTOWHBIN MUTEINH POTOBHUIBI Ta3a W KOXHU Tanbla. JKene3uctsiid
snutenui. OJIHOKJIETOYHbIE >KENEe3bl IMPOCThIE AalbBEOJIAPHBIC HKEJe3bl JISATYIIKH WU >Ka0bl,
pa3BeTBICHHBIC Kelle3bl MUIIEeBOAA. TpyOuaThie xenesbl AHa xemyaka. lllurouanas xemnesa.

Jlexnus 12. CoequHuTe/IbHbIE TKAHU. (2 yaca)

[TpoucxoxaeHrne TKaHW BHYTPEHHEH cpeibl U X KIacCH(UKaIusl.

Poixnas coepunutenbHas TkaHb. Mopdonorus u GyHKIUM KIETOYHBIX (OPM PBIXIION
COCIMHUTENIbHOM  TKaHW. MeXKIeTouHoe BenlecTBO. KoiulareHoBble, 3JaCTUYECKUE U
PETUKYJIIpHBbIE BOJIOKHA, HMX (U3WYECKHE CBOICTBA W XUMHYECKHi coctaB. DyHKUMM u
XUMHYECKUN cocTaB amopHOro BemiecTBa. DOpMUPOBAHHE MEXKKICTOYHOTO BEIIECTBA U POJIb
KJIETOK B 3TOM IIpolLiecce.

KpoBs u nmumda, xak TkaHu BHyTpeHHEW cpenpl. CoctaB 1uiazmbl KpoBu. OcoOEHHOCTH
BHYTPHUKJIETOYHON OpraHU3alMK 3pUTPOLIUTOB U KPOBAHBIX IUIACTUHOK Y YEJIOBEKA.

OnopHble ©  CKEJNETHbIE pPAa3HOBUIHOCTH TKaHeW BHYTpeHHed cpenpl. OOrme
3aKOHOMEPHOCTH OpraHu3anuu u Mopdo-omoxumMuueckor nudepeHIIMPOBKH KIETOK OMOPHBIX H
CKEJIETHBIX TKaHeW MO3BOHOYHBIX M OECTIO3BOHOYHBIX KUBOTHBIX.

XpseBast TKaHb. XPAILIEBbIE KIETKU. TOHKAsl CTPYKTypa MEXKJIETOYHOIO BEIIECTBA U €T0
XUMHUYECKUN CcOCTaB. ['MCTOreHe3 XpsuieBOM TKaHU. BUABI XpsAIIEBOW TKaHW TMAIMHOBBIM XPAIL,
JnacTuyeckas XpsileBas TKaHb, BOJIOKHHCTas XpsuieBas TkaHb. CrpoeHune u (QyHKUUU
HaJIXpAIIHULBL. Perenepanus xpsiia, BO3pacTHbIC U3MEHEHUS XPAILIEBON TKaHH.

Koctnas tkanb. KocTHble KieTku (0cTeo0acThl, OCTEOUUTHI, OcTeoknacThl). CTpyKTypa U
XUMHYECKUNA COCTaB MEXKKJIETOYHOTO BellecTBa. | pyOOBOJOKHHCTas M IJIaCTHHYATas KOCTHBIE
TkaHU. OCTEOH - CTPYKTypHas eIMHUIIa KOMIIAKTHOTO BelllecTBa TpyOuaroi koctu. Perenepanus u



BO3pACTHbIE M3MEHEHMsSI KOCTHOW TKaHM. CTpoeHue KOCTH Kak opraHa PocT KOCTHM B IJUHY U
TommuHy. BiusHue BHemHUX (akTOpoB Ha pa3BUTHE KOocTed. M3ydeHne KOCTHOM TKaHU B
IIKOJIBHOM Kypce OMOJIOTHH.

Hekoropsie o0mme 3aKOHOMEPHOCTH DJBOJIIOIMOHHOW JHWHAMHKA TKaHEW BHYTPECHHEH
cpenbl. M3ydueHne coeqMHUTENbHBIX TKAaHEH B IIKOJIBHOM Kypce aHaTOMHUH.

JlaGopatopubie 3ansaTus 17-18. CoenmuurtesibHble TKaHU. (4 yaca)

PerukynsipHass TkaHb AuUMQaTHUECKOTO y3ia. Peixjas coequHHWTENnbHAs TKaHb. [LmoTHAs
COEIUHUTENbHAS TKaHb KOJJIAr€HOBOTO TuMa (CyXoxkuibe). IlnoTHas coenuHuTENbHAas TKaHb
AIACTUYECKOrO TUMA (dMacTudeckas cBsi3ka). | ManmHOBBIN Xpsil (Tpaxeu, pedpa WK CyCTaBHBIN).
DJIACTUYECKUM  XPSII] MEKIO3BOHKOBOTO JAHMCKA. llepBUUYHBIA Cpe3 KOMIIAKTHOTO BEIIECTBA
TpyOuaroit koctu. KpoBh uenoBeka u JISITyIIKH.

Jlexnusa 13. MpllneuHble TKaHU. (2 yaca)

[Mpoucxoxaenue, KiaccupuKanms W OOIMIas XapaKTEPUCTUKA MBIIMICYHBIX TKaHEH.
[TonepeuHnomnosnocaTeie MbIIICYHBbIE TKAHW. ['MCTOreHe3 momepedHonosocaTol Melmnel. ['magkue
MBIIIIE  OECIIO3BOHOYHBIX JKUBOTHBIX. [HMCTOreHE3 TIAAKOW MBIIIEYHON TKaHu. M3ydeHue
MBIIIEYHBIX TKAHEW B HIKOJILHOM Kypce OUOIOTHH.

JlabopaTtopHoe 3ansaTie 19. Mbleynble TKaHu. (2 yaca)

['magkast  MblmieyHass TKaHb  (CTEHKM ~ KUIIEYHWKA WM~ MOYEBOTO  ITy3bIps).
[TonepeunomnonocaTeie MBILILBI 3b1Ka. Cep/ieyHast MbIIIIIIA.

JlabopatopHnoe 3ausiTue 20. HepBHas TkaHb. (2 yaca)

OO6mast MophopyHKIMOHATbHAS XapaKTepUCTHKA HEPBHOH TkaHu. Mopdonornyeckas u
(dbyHKIMOHANBbHAS KacCU(UKaIUs HEUPOHOB. Teopun mponucxoxaeHus HeipoHoB. Teno HelipoHa -
nepekapuoH (sapo, BemecTBo Huccns, HellpoduIaMeHTBl W JIPYrHe OpPraHOWIbl W BKIIFOYCHUS
nUToIUIa3Mbl). Poib MeMOpaHbl W crenu(UYecKuX OpraHOWJIOB B OCYIIECTBICHUHM (YHKIIMH
Helipona. Heiipocekperopubie kieTku. OTpPOCTKM HEPBHBIX KIETOK. CTpoeHHE MSAKOTHBIX U
O0Ee3MSIKOTHBIX HEPBHBIX BOJOKOH. OOpa3oBaHHE W MHKPOCTPYKTypa MHEIMHOBBIX O0OJOYEK.
CuHancel. YIbTpacTPyKTypa CHUHAIICOB.

Crpoenne wu (QyHkus HeWpornuu. OneHauma. Actpornus. OnXUToAeHAPOTIIHS.
B3auMOOTHOILIIEHUs HEPBHOM TKaHU, HEUPOHOB M HeWporiuu. ['UCTOreHe3 HEPBHOM TKaHM.
Perenepaiiuss HepBHON TKaHU. DJIEMEHTHl CPaBHUTEIHLHON THCTOJIOTMW W 3BOJIIOIUA HEPBHOMH
TKaHu. HekoTopble o0IIre 3aKOHOMEPHOCTH IBOJIONMOHHON TUHAMUKH TKaHEW HEPBHON CHCTEMBI
N3yuenne HepBHOI TKaHM B MIKOJILHOM Kypce OMOJIOTHS.

MynbTUIONIIPHBIE HEPBHBIE KJIETKM CETYATKHU TJla3a. TUrpou] B JBUTATEIbHBIX HEPBHBIX
KJIETKaX CINUHHOro Mosra. Helipo@uOpmiisl B TeX ke KiIeTKax. MSKOTHble HEpPBHBIE BOJIOKHA
CeJAIIUIIIHOTO HEpBa. be3MsAKOTHBIE HEPBHBIE BOJIOKHA.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

B nmpomnecce OCBOCHHUSA  OJUCIHHUIIIINHBI ((]_[I/ITOJIOFI/IH U TUCTOJIOTHA» TPUMCHAKOTCA
TPaaUIIMOHHBIE (OPMBI OpPraHU3AIMM AyAUTOPHOW paOOTHI: JIEKIUH, JA0OPaTOPHBIC 3aHATHS,
KOJIJIOKBUYMBI, B paMKaxX KOTOPBIX MPEAyCMOTPEHO HCIHOJb30BAHHWE TEXHOJOTMH IMPOOIEMHOTO
0o0yd4eHwus1, aKTUBHBIX ()OPM M METOIOB OOyUCHHSI, PEJICTABJICHHBIX B TAOIHIIE.

Ha3Banue pasjieda, Buj 3anaTuii AKTHBHBIE (POPMBI U METOABI 00YUeHUsI
TeMblI

MUKpOCKOITUYECKOE JlaGopaTopHoe PaboTa B MaibIx Tpynmnax: aHaiu3
CyOMUKPOCKOITUYECKOE 3aHATUE MUKPOIPENapaToB, pEIICHNE KOHTPOIbHBIX
CTpOCHHE U BOIIPOCOB U KOHTPOJIbHBIX 3a7ad.
(hYHKITHOHUPOBAHHUE
MeMOpaHHBIX KOMIIOHCHTOB
ITUTOILIA3MBI.
MHUKpPOCKOTTHIECKOE U JlaGopaToproe YuebHast ucciaegoBarenbckas padora (YHP) no
CyOMHUKPOCKOITUYECKOe 3aHATHE M3Y4YEHUIO0 MUKPOIIPENApaTOB M «HEMBIX)
CTPOCHHUE U MukpodoTtorpaduid. 3amura pador.




(YyHKIMOHUPOBAHUE HE
MeMOpPaHHBIX KOMIIOHEHTOB

IIUTOILIa3MBI
Crpoenne, xuMuieckuii cocrap | JlabopatopHoe Pabora B mapax (ImpoBepka 3HaHHH APYT Apyra).

U QyHKIMK HHTEP(HA3HOTO 3aHATHE

siipa. XpOMOCOMBI.

CTpyKTypHBIE koMmmoHeHTs! | KommokBuym Ananmns «HEMBIX» MHKpOIPENapaToB "
KJIIETOK MukpodoTorpaduii. Perienne TBopuecKux 3aaad.
Buonoruueckoe 3HaueHne JlabopartopHoe Urpa «Kietka: cTpykTypa 1 QyHKIUNY.

KJIETOYHBIX JeneHUM. Pa3Butne | 3aHsaTHE
TTOJIOBBIX KJIETOK Y CEMEHHBIX
pacTeHuM, JKUBOTHBIX,

YeNI0BEKa.

Crpoenne sapa u genenue | Kommoksuym PacmmdpoBka «HEMBIX» PUCYHKOB.

KIIETOK

ITatonorus kiaeTok Jlexuus Kpyraeiit cron «IlaTonmoruyeckue U3MEHEHUS
KJIETOKY.

OMOpHoHaIBEHOE passutue | JlabopaTopHOE Oo6yuatomas urpa «Oco0eHHOCTH SMOPHOTEHE3aY.

MpeaCTaBUTENEH TPYIIBI | 3aHITHE

aMHUOT Ha MPUMEPE MTHII

Pa3Butne MmiekonuTaromumx JlabopartopHoe Kpyrneiit  cron  «Kpurtndeckue mnepuoasl B

3aHATHE pa3BUTHHU OpTaHWU3MOB. OMOpuooTHS u

MMMYHOJIOTUS.

CoenuHuTeNbHBIE TKAHU JlaGopaTopHoe Pabora ¢ TexcToM. Perienne TBopueckux 3amay.

3aHATHC

OcHoBHOI 00BeM yueOHOTO BPEMEHH, OTBEIACHHOTO JaHHOW MPOrpaMMON Ha MPOBEJCHUE
KOHTAKTHOHW pabOTHI CO CTYICHTaMH, UCIOJIB3YETCs IUIsS JTa0OPATOPHBIX paboT, B X0/€ KOTOPBIX
OCBaMBAIOTCSl MPAKTUYECKHE YMEHHS M HAaBBIKM HCCIIEIOBATENILCKOM AEATENbHOCTU: paboThI C
MHUKPOCKOTIMYECKIMH OOBEKTaMH M TEXHHKOW, W3TOTOBJICHHS BPEMEHHBIX IPEIapaToB, aHaIU3a
MHUKPOCKOIIMYECKUX 00BEKTOB U MUKpoQoTOorpaduil, MOIEINPOBAHUS OHMOIOTHYECKHX OOBEKTOB U
SIBIICHUW, CO3/IaHUSl HAYYHBIX PHUCYHKOB. Takke (opMHUpPYyOTCS NpodecCHOHAIbHBIE HAaBBIKH,
HEOoOXOUMBIC I JaimbHEHIIeld paboThl B IIKOJNIE: JeNaTh BBIBOJABI M 00OOIIEHHS, COCTABIAThH
JIOTHYECKUE CXEMBI, TaOJIHIIbI, aHATHU3UPOBATh HAYYHBIH TEKCT, TIPOBOJHUTH JIAOOPATOPHBIE PaOOTHI
0 pa3zenaM MKOJIbHOTo Kypca «Lluronorusy, «'ucronorust u sMOpHOIOTHY.

Peammzanust  maHHOW  TpOrpaMMBI  TIPEAyCMATPHBAET  aKTUBHOE  HCIIOJIb30BaHHE
MYJbTUMEINATEXHOIOTUH. M310KeHne JEeKIMOHHOIO MaTepHaja COIMpPOBOXKAAETCS MPOCMOTPOM
(bparMeHTOB BH/ICO- H KHHO(PHIBMOB, KOMITBIOTEPHBIX TPE3CHTAIINN.

6. YYHEBHO-METOAUYECKHUE MATEPHUAJIbI

6.1. Opranu3anusi CaMoCTOATEIbHON PadoThI CTYI€HTOB

Tembl 3aHATHH KoJsnuyecTBo yacoB Conep:xanue DopMblI
Bcero Aynutop- | CaMOCTOAIT. | CAMOCTOSTEJLHOM koHTpoas CPC
HBIX padoThI paboThI
Paznen 1. Teopus 12 6 6
KJIETOYHOTO CTPOEHUS
OPraHH3MOB
Tema 1. Beeneune B 4 2 2 1. IToaroroBka k 1. Dkcnpecc-
IUTOJIOTHIO. 9KCIPECC-0TPOcCy. orpoc.
Teopust KIETOYHOTO CTPOSHUS 2. Koncnekr mo teme | 2. [IpoBepka
OpTaHMU3MOB. «Hcropus KOHCTIEKTA.
CTaHOBJICHUSI U
pa3BUTHS
LUTOJIOTHY.
Tema 2. YpOBHH OpraHU3aIIUN 4 2 2 1. [ToaroToBka K 1. Dkcnpecc-




KMBOW MaTepHu. 9KCIPECC-0TpPOocCy. orpoc.
Tema 3. MeTonsl 4 2 2 1. IToaroroBka k 1. Dkcnpecc-
HCCIICIOBAHUS KICTKH. JKCIPECC-0IpocCy. orpoc.
2. 3anonHeHue 2. IIpoBepxa
TaOIUIIBI K MPAaBHIBHOCTU
1a00paTOPHOMY 3aIOJIHCHHUS
3aHsaTHIO Ne 1. TaOJIHIIBI 11O
CaMOTIOJITOTOBKE
Ne 1.
3.
B3anMoOKOHTPOIIB
KOHTPOJBHBIX
BOIPOCOB U
KOHTPOJIBHBIX
3ama4 (paboTa B
rmapax
TIePEMEHHOTO
COCTaBa).
Pazgen 2. OHTOreHeTHYECKOE 30 20 10
" PYHKIIHOHAIBLHOE eTHHCTBO
BHYTPHKJIETOYHBIX CTPYKTYP
Tema 4. Bo3zHukHOBeHHE 4 2 2 1. IToaroroBka K 1. Dkcnpecc-
KJIETKH B IIPOIIECCE IBOIIONNH. 9KCIPECC-0TpPOocCy. orpoc.
2. CocTaBUTh 2.
KOHCIIEKT CTaTbH CobecenoBanne
I'ytuna B.M. 110 MaTepuagam
«CoBpeMeHHbIE cTateil.
MpeCTaBICHUS 00
9BOJIFOIMH KICTKH //
1 ceHTs0ps.
IIpunoxenue
«buomnorusy. 1996.
Ne22,23.m
crateu Heiimep /1. u
np. Kak nosiBuince
TIepBBIC KIETKH //
IIpupona. 1989. Ne
10. C. 3-10.
Tema 5. MUKpPOCKOIIMYECKOE U 8 6 2 1. [ToaroTroBka K 1. Dkcnpecc-
CyOMHUKPOCKOITYECKOe 9KCIPECC-0TpPOcCy. orpoc.
CTPOEHUE U 2. 3anonHeHue 2. IIpoBepxa
(YHKIIMOHUPOBAHUE TaOIUII MO MPAaBHIBHOCTU
MEMOpaHHBIX KOMIIOHCHTOB camomnoarotoBke Ne 3aIOIHCHHUS
IUTOIJIa3MBI. 2-5. Ta0JINII 110
3. Pemenne CaMOIIOATOTOBKE
KOHTPOJIBHBIX Ne 2-5.
BOIIPOCOB U 3.
KOHTPOJBHBIX 3afa4d. | B3amMoxoHTpoIss
KOHTPOJIBHBIX
BOIPOCOB U
KOHTPOJIBHBIX
3ajay4 (pabora B
mapax
TIEPEMEHHOTO
COCTaBa).
Tema 6. MUKPOCKOIIMYIECKOE U 6 4 4 1. [ToaroTtoBka K 1. Dkcnpecc-
CyOMUKPOCKOITUYECKOE 9KCIPECC-0IpocCy. orpoc.
CTPOEHUE U 2. 3anonHeHue 2. IIpoBepxa
(YHKIIMOHHUPOBAHKE HE TaOIUII IO MPaBHIBHOCTU
MeMOpaHHBIX KOMIIOHCHTOB camornoarotoBke Ne 3aIOJIHCHHS
LIMTOIUIA3MBI. 2,6. Ta0JINII 110




3. Pemienne CaMOIIOATOTOBKE
KOHTPOJIBHBIX Ne 2, 6.
BOIIPOCOB U 3.
KOHTPOJIBHBIX 33a/1a4. | B3auMoKoHTpoIb
KOHTPOJIBHBIX
BOIIPOCOB U
KOHTPOJIBHBIX
3aja4 (pabora B
napax
TIEPEMEHHOTO
COCTaBa).
Tema 7. CtpoeHue, 6 1. IToaroToBka K 1. Dkcmpecc-
XMMHUYECKHI COCTaB 9KCIPECC-0MpocCy. orpoc.
¢byHKIMK HHTEPdA3HOTO Spa. 2. 3anonHeHue 2. IIpoBepka
XUMHYECKHUH cOCTaB 1 Ta0IMLBI IO MPaBUIILHOCTH
CTPYKTypPa XpOMOCOM. camornioaroroBke Ne 7. | 3amongHeHUs
3. Pemenne TaOIUIBI 10
KOHTPOJIBHBIX CaMOIIOJITOTOBKE
BOIIPOCOB U No 7.
KOHTPOJBHBIX 3a7a4. | 3.
B3anmokoHTpoOIH
KOHTPOJIBHBIX
BOIIPOCOB U
KOHTPOJIBHBIX
3a1a4 (paboTa B
napax
TIEPEMEHHOTO
COCTaBa).
Tema 8. CtpyxrypHas u 6 1. IloaroToBka K 1. Dkcmpecc-
(yHKIMOHANbHAs B3aUMOCBSI3b 9KCIPECC-0IpocCy. orpoc.
OpraHOUJOB KJIETKH. 2. CocraBieHnue 2. IIposepxa
PHCYHKOB M CXEM 0 | MPaBUIBLHOCTH
TeMe «CTpyKTypHast | COCTaBICHUS
n QpyHKInOHAIBHAS PHUCYHKOB U CXEM.
B3aUMOCBSI3b 3. Yuactue B
opraHouJioB Kinetku» | urpe «Kierka:
CTPYKTYpa 1
(GyHKIHNY.
Pa3znen 3. IlutoreHeruueckue 12
OCHOBBI H MEXaHH3M
BOCIIPOU3Be/IeHUS KJIeTOK
Tema 9. KieTouHslil HIUKIL. 4 1. [ToaroTroBka K 1. Dxcnpecc-
XapakTeprcTika HHTep(dassbl. JKCIPECC-0MpocCy. orpoc.
2. 3anonHeHue 2. IIpoBepxa
TaOIMLBI IO MIPaBUIILHOCTH
caMoIoAroToBke Ne 3aI0THEHHS
8. TaOJIHIIBI 11O
3. Pemenne CaMOIIOATOTOBKE
KOHTPOJIBHBIX Ne 8.
BOIPOCOB U 3.
KOHTpOJIBHBIX 3a/1a4. | B3aumokoHTpoIIb
KOHTPOJIBHBIX
BOIIPOCOB U
KOHTPOJIBHBIX
3a1a4 (paboTa B
napax
TIEPEMEHHOTO
COCTaBa).
Tema 10. Xapakrepuctuka 4 1. IloaroToBka K 1. Dkcmpecc-
KJICTOYHBIX JICJICHHH. 9KCIPECC-0MpPOocCy. orpoc.
2. 3anonHeHue 2. IIpoBepka

TaOIUIL IO

IIPaBUIIBHOCTH




camomnoarotoBke Ne 3aIOTHEHAS
9, 10. TaOJIUIIBI TIO
3. Pemienne CaMOIIOATOTOBKE
KOHTPOJIBHBIX Ne 9, 10.
BOIIPOCOB U 3.
KOHTPOJBHBIX 3a7a4. | B3auMOKOHTpOIIL
KOHTPOJIBHBIX
BOIIPOCOB U
KOHTPOJIBHBIX
3ama4 (pabota B
rmapax
TIePEMEHHOTO
COCTaBa).
Tema 11. buonoruueckoe 4 2 2 1. [ToaroTroBka K 1. Dxcnpecc-
3HAYCHUC KJICTOYHBIX JCICHH. JKCIIPECC-OIPOCY. orpoc.
Pa3BuTHE TOTOBHIX KIETOK Y 2. CocraBieHue 2. I[IpoBepka
CEMEHHBIX pPacTEeHHIA, CXEM-PHUCYHKOB TI0 MIPaBHIHHOCTH
KUBOTHBIX, YEJIOBEKA. Pa3BUTHIO TTOJIOBBIX BBITTOJTHEHHS
KJIETOK Yy CEMEHHBIX CXEM-PHUCYHKOB.
PACTEHUIA, )KUBOTHBIX
U YCJIOBEKA.
Pa3nen 4. OHTOreHe3 KJIETOK 8 4 4
Tema 12. [Tudpdepenumanus 4 2 2 1. [ToaroroBka K 1. Dkcnpecc-
KIIETOK. 9KCIPECC-0TPOcCy. orpoc.
2. CocTaBUTh 2.
KOHCIIEKT cTaTei CobecenoBanne
Jlanasun U. benok u | mo Matepuangam
OITyXOJICBBIC cTaTeil.
knerku // Hayka n
KU3Hb, 1995. Ne 10.
Jlanasgun U. Kak
YCMHPHUTH OHOTEH //
Hayxka u u3Hb.
1991. Ne 4.
Bpayn A. 1.,
ITyuenok U. A.
VYBenuuenue
YCTOWYMBOCTH
KJIIETOK K
MTOBPEXKJAFOIIIIM
BO3JICHCTBUSAM U €T0
MeXaHU3MBI //
buonorus B mkosne.
1988. Ne 1. C. 12.
Tema 13. TlaTonorust KIeTOK. 4 2 2 1. [ToaroToBka K 1. Dxcnpecc-
9KCIPECC-0TpPOCy. orpoc.
2. IloaroroBka K 2. Yuactue B
KPYTJIOMY CTOITY paboTe KpyTioro
«ITaronornueckue cToJia
U3MCHCHUS KIETOK «[TaTonormyeckue
M3MCHCHHUS
KIICTOKY.
Pa3nen 5. OHTOreHe3 KJIETOK 26 12 14
Tema 14. OuTorenes. 6 2 4 1. Pabora ¢ 1. Dkcnpecc-
l'amerorenes. OCHOBHOU U OTPOCHI.
JIOTIOTHUTEIHHOM 2. TecTsl.
JIUTEPaTyphl 11t 3. IlpoBepounas
MOJITOTOBKH K pabota.

JKCIPECC-OIPOCaM.
2. CocraBieHue
TaOIALBI
«CpaBHHTETHHAS

4. OTBeTHI HA
BOIPOCHI 3a4eTa.




XapaKTepUCTHKA
crepMaro- u

OOTEHE3a.
3. Pabora no
U3yYCHUIO
MHUKPOIpPENnapaToB.

Tema 15. Ourorenes. ['ucro- 8 4 4 1. PaboTa ¢ 1. Dxcnpecc-

1 OpraHOTeHe3. OCHOBHOM 1 OTIPOCHI.
JIOTIOTHUTETIHHOM 2. TecTsl.
JUTEPATYPHI VIS 3. KonTpompHas
TTOJATOTOBKH K pabora.
JKCIpecC-0Ipocam. 4. OtBeThl Ha
2. «YreHue» BOIIPOCHI 3a4€Ta.
MHUKpPOIpEnapaTos.

Tema 16. DmOpuorenes 12 6 6 1. Pabora ¢ 1. Dxcmpecc-

XOPJIOBBIX. OCHOBHOU U OTPOCHI.
JTOTIOTHUTEIHHOM 2. TecThl.
JIUTEPATYPHhI IS 3. YcTHBIH ompoc
MTOJITOTOBKH K o 2 TeMaM.
3KCIIPECC-0IIPOCaM. 4. IIpoBepouHas
2. CamocrostensHOe | paborta.
U3y4YeHHUE YICOHOTO 5. OTBeThl Ha
MaTepuaia 1o BOIPOCHI 3a4eTa.
TeMam:
«OMOpHOTeHe3bI phId
u
MIPECMBIKAIOIITIXCSI.
3. CamocTosTeIbHOE
3aIOJTHCHHUE TaOJIHITbI
«OMOpuoreHes
XOPJIOBBIXY.

Pa3gen 6. YueHue o TKaHAX 29 18 11

Tema 17. DnutenvanbHbIe 8 6 2 1. Pabora ¢ 1. Dkcnpecc-

TKaHU. OCHOBHOM 1 OMPOCHL.
JIOTIOJTHUTEIIbHOM 2. TecTsl.
JIUTEPaTyphl 11t 3. IlpoBepounas
MOJITOTOBKH K paboTa.
JKCIIPECC-0MpPOCcaM. 4. OTBeTHI HA
2. «Urenue» BOIIPOCHI 3a4eTa.
MHKPOIIPEapaToBy.

Tema 18. CoemnHUTENBHBIE 9 6 3 1. PaGora ¢ 1. Dkcnpecc-

TKaHU. OCHOBHOM 1 OMPOCHL.
JIOTIOJTHUTEIIbHOM 2. TecTsl.
JIUTEPaTyphl 11t 3. KonrponbHas
MOJITOTOBKH K paboTa.
AKCIIPECC-0MPOCaM. 4. OTBeTHI HA
2. «YUtenue» BOIIPOCHI 3a4eTa.
MHKPOIIPEIapaToBy.

Tema 19. MpllieuHbIE TKAHHU. 6 4 2 1. PaboTa ¢ 1. Dxcnpecc-
OCHOBHOM U OIIPOCBL.
JIOTIOJTHUTEIbHOM 2. TecTsl.
JIUTEPaTyphl 11 3. KonrponbHas
TTOJATOTOBKH K pabora.
AKCIIPECC-0MPOCaM. 4. OTBeTHI HA
2. «Urtenue» BOIIPOCHI 3a4eTa.
MHKPOIIPEapaToBy.

Tema 20. HepBHas TKaHb. 6 2 4 1. Pabora ¢ 1. Dkcmpecc-
OCHOBHOM U OIIPOCBL.
JIOTIOJTHUTEIbHOM 2. TecTsl.
JUTEPATYPHI VIS 3. KonrponbHas
TTOJATOTOBKH K pabora.
sKcIpecc-onpocaM. | 4. Utenune




2. «UteHue» «CIICTIBIX»
MHUKPOTIPENapaToB. MHUKPOTIPENapaToB.
3. CocraBieHue 5. OTBeTHI HA
TaOauLbl « THITBI BOMIPOCHI 3a4eTa.
HEHPOTIIUN

DK3aMeH 27 27 Iloaroroska k OtBeT Ha
JK3aMEHY 9K3aMECHE

Htoro 144 46 78

6.2. Opranu3anus TeKymero KOHTPOJIsi M MPOMEKYTOYHOM aTTecTAllu

Texkymuii KOHTPOJIb YCIIEBAEMOCTH BKJIIOUYAET:

® pealn3alUi0 HAKOMHUTEIbHON OaUIbHO-PEUTUHTOBONW CHCTEMBI B (hOopMe HKCIpecc-
OITPOCOB U OIIEHKH Y4eOHO-MCCIIeN0BATEIHCKONW aKTHBHOCTH;

® OICHKY YpPOBHS CaMOTOATOTOBKM CTYJCHTOB K 3aHATHSIM B XOJ€ CHUCTEMAaTHYECKOM
MPOBEPKH TAOHIl U 0OCYKICHHUSI KOHTPOJIBHBIX BOIPOCOB W 3aJ1a4, MIEPSUUCICHHBIX B 3aJIaHUH TI0
CaMOIIO/ITOTOBKE K KaXJIOMY J1a00paTOpHOMY 3aHSTHIO,

® TPOBEPKH TMPABWIHHOCTH BBHIMOJTHEHHS] IIUTOJOTHYECKMX PHUCYHKOB Ha KaxJIOM
71a00paTOPHOM 3aHSITHH;

® TEPMHHOJIOTUYECKUAN IUKTAHT (YETHIPE TEPMHUHOJIOTHUECKUX TUKTAHTa OPTaHU3YIOTCS
Ha J7a00paTOPHBIX 3aHATHSX )

® MPOBEPKU YMEHUH «UUTATh» MUKpodoTOorpadun Ha KaKI0M J1abOpaTOPHOM 3aHATHH,

® MPOBEPKA KOHCIIEKTOB HAYUYHBIX cTaTel (Ha JJa0OPaTOPHBIX 3aHATHIX ),

e colecemoBaHue IO MaTepuajaM 3aKOHCIEKTHPOBAHHBIX cTaTell (Ha J1a0opaTOPHBIX
3aHATHSX ).

HpOMe)KYTO‘lHaH aTTeCcTaluda

[TpomMexxyTouHasi arTecTalys MO JaHHOW JAUCUUIUIMHE MPOBOJIUTCS B opMe DK3aMeHa, Ha
KOTOpPOM IIPOBEPSAETCA:
- YCBOGHHE TEOPETUUECKOr0 MaTepuara;
- yMeHHe paboTaTh C MUKPOCKOTIOM U «YUTAThy Mpernaparsl 0€3 MOINHCH;
- yMEHHE aHaJM3UpOBaTh MaTepHuall, MPOBOJUTH CPaBHEHMS, OSKCTPANOIUPOBaTH oOOIIHMe
3aKOHOMEPHOCTH Ha YaCTHBIC CUTYAIlHH.

Ilpumepnotit nepeuens 60npocoe K IK3ameHy.

IlepeyeHb OCHOBHBIX BOIIPOCOB.

HuTonorus kak Hayka. MecTo IUTOJIOTHU Cper OMOJIOTMYECKUX HayK.

MeiioTHuecKkoe ejIEHNE KIETOK.

Hcropus co3nanus kieTouHoi Teopun. OCHOBHBIE MOJ0XKEHUS KIETOYHON TEOPHH.
CrpyKkTypa MUTOTHYECKHX XpOMOCOM. KapHoTHIl 1 ero xapakTepuCTHKA.

Mertobl U3y4eHHs KIIETOK.

XapakTepucTrKa KJIE€TOYHOTO IIUKJIA.

CpaBHUTENBHBIN aHAIN3 TPOKAPUOTUYECKUX U DYKAPUOTHUECKUX KIIETOK.

Snpeimko. Xumudeckuit coctas, GyHKIUA. CBSA3b SIPHIINIKA C APYTUMH OPTaHOMIAMH KJIETKH.
9.  XapakTepHCcTHKa MaKpOMOJIEKYJISIPHOTO YPOBHS OpraHu3anuu kuBoi marepun. OcoOeHHOCTH
(GYHKIIMOHUPOBAHUS BUPYCOB.

10. TIIpokapuoTuyecKuii ypOBEHb OpraHHM3alMH XKUBOW Marepuu. OOIIHOCTh CTPOSHUS KIIETOK
MIPOKApPHOT U FyKAPHOT.

11. XapakTepucTHka MaKpOMOJIEKYJISIPHOTO YPOBHS OpraHu3anuu xkuBoi marepun. OcobeHHOCTH
(GYHKIIMOHUPOBAHUS BUPYCOB.

12. IIpokapuoTHYECKUH ypOBEHb OpraHu3aluu >XKUBOW Marepud. CpaBHUTENBHBIM aHAIU3
MIPOKAPUOTUYECKHUX U YKAPUOTUUYECKHUX KIIETOK.

13. MHBarnHanMoHHAas TUIIOTE3a BO3SHUKHOBEHMS 3YKapPHOTUYECKON KIIETKH.
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14. XpomaTtus unTephazHoOro sAapa.

15. Amnmapar ['onpmxu (cTpoeHue, GyHKITNN).

16. CrpykTypa 1 XMMHsI KJIIETOUYHOTO S/1pa.

17. CumOumoTHYecKasi TUIIOTE3a BOZHUKHOBEHUS DYKAPUOTHUECKOU KIICTKH.

18. PecHWYKH ¥ KryTUKH (CTpOCHHE, (DYHKIIUN).

19. Tumote3a cuHOAaKTEpUOTEHE3a B BOSHUKHOBEHUH DYKAPUOTHIECKOMN KIICTKHU.

20. MuToXOHApPUH (CTPOCHUE, MEXaHU3M (DYHKIIHOHUPOBAHHUSA).

21. CtpykrypHas U pyHKIIMOHAIbHASI B3AUMOCBSI3b OPTaHOU OB KJIETKH.

22. Pubocomsl (cTpoeHHEe, MEXaHU3M (PYHKIIMOHUPOBAHHUS).

23. Mexanu3M GyHKIIMOHUPOBAHUS XPOMOCOM.

24. DHpomnazMarudeckas ceTh (CTpoeHue, pyHKIuN).

25. Ilmactunbl (pa3HOBUIHOCTH, CTPOEHHE, MEXaHU3M (POTOCHHTE3A).

26. CymniHOCTh U3BECTHBIX CIIOCOOOB JeNIEHUS KIETKH.

27. Jluzocomsl (cTpoeHHE, GYHKITUN).

28. buonoruyeckoe 3Ha4€HUE MU3BECTHBIX CIIOCOOOB JACTICHUS KIETKH.

29. Knerounsie MmemOpansl. [1nazmanemma (cTpoeHue, QyHKITNM).

30. OtinuuTensHbie 0COOEHHOCTH MEi03a OT MHUTO3A.

31. MukpotpyO0UKH, IEHTPHOIH (CTpoeHUE, QYHKIINUHN).

32. XapaKTepucCTHKa MHUTO3A.

33. Pa3BuTHE NOJOBBIX KJIETOK y )KMBOTHBIX, UEJIOBEKA U CEMEHHBIX PACTECHUM.

34. Hopma u naToJyioTust KIEeTKH.

35. BxiroueHHsT IUATOIUIA3MBL. 3HAYEHHE IIUTOINIA3MATHYECKHUX BKIIIOYEHHWI B MeTaboIM3Me
KJIETOK M OpraHu3Ma.

36. XapaKTepucTHKa aMHUTO3a, YHIOMHUTO3A.

37. Tlonstue o6 oHTOreHese, Quiorenese, smOpuorenese. OCHOBHbBIE ATaIlbl 3MOPUOHAIHLHOTO
pa3BUTHUS, IPUCYILIHE BCEM BUJAM >KUBOTHBIX.

38. OcoOeHHOCTH CTPOEHHUS CIIEPMATO30MIOB, CBSI3aHHBIC CO CIENU(UKON BBIMOIHIEMON UMHU
GbyHKIHH.

39. OcobeHHocTH cTpoeHUA sHIeKIeToOK. [IpuHIMIBI Ki1accupuKauy SHeKIeTOK.

40. Pa3BuTHE MYXCKHX MOJIOBBIX KJIETOK, HJIM CIIEPMATOTCHES.

41. Pa3BuTHE )KCHCKHUX IIOJIOBBIX KJICTOK, UM OBOTCHE3.

42. O6mue u cnenuduaeckue 0COOEHHOCTH CIIEpPMATOreHe3a U OBOTEHE3a.

43.  OmnonoTBOpEHHE, ero OMOJIOTHYECKas CYIIHOCTb.

44. Jlpobnenue, TUIIBI IPOOICHUS 3apObIIIa Y Pa3TUYHBIX TTO3BOHOYHBIX.

45. bnactyna. Bugsl 6macryi.

46. Tactpynsauus. OCHOBHBIE CITOCOOBI TPOTEKAHUS TacTPyJSIUK. ['acTpyia.

47. CnocoOsl 00pa3oBaHus Me30epMbl U ee AuddepeHnnpoBKa.

48. 3aponpllieBbie TUCTKH U X AU HEepeHITUPOBKA.

49. OceBoif KOMIUIEKC 3a4aTKOB Y 3apObIlIa U ero (OpMUpPOBAHHUE.

50. TIIpoBuzopHble (BHE3aPOABIIIEBBIE) OPTaHbl, BUbI U X (PYHKIIMOHAIBHOE 3HAUCHHUE.
51. Anamauu. OCHOBHBIE YePThI SMOPHOTeHE3a Y aHAMHHH.

52.  OcoOeHHOCTH pa3BUTHS JAHIIETHUKA, aM(pUONH, PHIO.

53.  AmuuHOTHL. OCHOBHBIE YEPThI SMOPHOTEHE3a Y aMHHOT.

54. OcoOeHHOCTH pa3BUTHS PENTUINHN U ITTHII.

55. OcoOeHHOCTH Pa3BUTHS MICKOMUTAIOIINX, CBSI3aHHBIC C )KUBOPOXKJICHUEM U BBIHAITMBAHUEM
IUI07la B MaTKe.

56. BsammocBs3b OHTOreHe3a U (HIIOreHe3a B MPoIecce pPa3BUTUS XOPAOBBIX, OMOT€HETHUECKUI
3akoH I ekkens-Mromiepa.

57. Oco0eHHOCTH MPEHATATHHOTO PA3BUTHUS Y€TIOBEKA M MIICKOMTUTAIOIIHX.

58. CtpoeHune u (yHKIIMH MOJOBBIX KEJE3.

59. Mopdo-dpyHKIHOHAIBHAS XapaKTePUCTHKA MUTEIHATLHON TKaHH.

60. TIpoucxoxaeHue 1 0COOEHHOCTH KOKHOTO SITUTEIHS, ME30TEIHS.
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61. OnmnpeneneHue NOHATUS «TKaHb». Kiaccudukanus ©u TpoucxoxkaeHue TkaHer. OOmas
XapakTepHUCTUKA TKAHEH.

62. Mopodo-pyHKIHOHATBEHAS XapaKTEPUCTHKA JKEJIE3UCTOTO SIMUTEIHS.

63. Mopdo-pyHKIHOHATBHBIE U THCTOTEHETHYECKHE OCOOEHHOCTH KHILIEYHOTO U JBIXaTeIbHOTO
SIUTEIINEB.

64. Mopdo-pyHKIIMOHATBHAS XapaKTEPUCTHKA COCTMHUTEIILHON TKaHH.

65. Oco0eHHOCTH CTPOCHHMS, JIOKAIHU3ALKs B OpraHu3Me U (PYHKIMOHATBHOE 3HAUYCHHE YHIOTEIHS
Y PETUKYJISIPHOU TKaHU.

66. 0COOEHHOCTHU CTPOEHUS U (DYHKIMU TUIOTHOM U PHIXJION COSANHUTENbHBIX TKaHEH.

67. Xpsmesbie TKaHn. OCOOEHHOCTH CTPOSHUS MEXKIETOYHOTO BEIIECTBA.

68. koctHasg TKaHb. CTpoeHue, (YyHKIIMHA MEKKIECTOYHOTO BenlecTBa. KiieTouHble 3JIeMEeHTHI.

69. IlpoucxoxaeHue, Kkaaccupukaius 1 o01as XxapaKTePUCTHKA MBIIIICUHBIX TKaHEH.

70. Mopdo-pyHKIHOHAIEHEIE W THUCTOJIOTHYECKHE OCOOCHHOCTH TIAJAKOW, CEepACYHOU U
IIONIEPEYHO-TI0JI0CATOM MBIIICYHBIX TKAHEH.

71. OcoOeHHOCTH CTpOEHUS MHUOPHOPUIUI, KaK CTPYKTYPHO-(QYHKUIMOHAIbHOM €IMHUIIBI
MBIILIEYHOT'O BOJIOKHA.

72. Mopodo-hyHKIMOHATEHAS XapaKTepUCTUKAa HEpBHOM TKaHH. (OCOOEHHOCTH CTPOEHUS
HEUPOHOB.

73. Heiporaus. Jlokanuzauuu, Kiaccupukanus u ee GyHKIMOHATIBHOE 3HAaUECHHE.

74. Pednexc. Pednexkropuas qyra. CHHAICHI.

Hepeqem, AOMOJHUTECJIbHBIX BOIIPOCOB.

1. Yro gBiIsteTcs LEIBI0 UCCIIEAOBAHUS B OOIEH [IUTOIOT U ?

2. CdopmynupyiiTe OCHOBHBIC TIOJIOKEHUS KiIeTouHOU Teopun Matuaca Illneiinena u Teomopa
[11BanHa.

3. Kakue nBa cieacTBus CIEQYIOT U3 MOJOXKEHMS KiIeTouHOM Teopun «Kierka mpeacraBiseT

co0oit MophoPyHKITMOHATBHYIO €TMHUILY KUBBIX OPTAaHHU3MOBY.

4.  Kakoe monoxxeHue KJIETOUHOM Teopuu chopmyiauposan Pynonsd Bupxo?

5.  ITlogcHuTe monoxkeHue KJIETOYHOW Teopuu «Bce KIIeTKH pacTeHHil U KUBOTHBIX W3HAYAIBHO
UMEIOT OJIMHAKOBBIM XUMUYECKHI COCTAB M BBITIOIHSIOT OJIMHAKOBEIC (DYHKIIHI.

6. IloueMy kieTKa SIBISIETCA HE €AMHCTBEHHON CTPYKTYPHOM €IUHUIICH )KMBBIX OPTaHU3MOB?

7. N3 kakux OCHOBHBIX KOMIIOHEHTOB COCTOMT BUpPYyCHasl yacTuua?
8.  Uewm mpexacTaBiieH HYKJICOU] MIPOKAPUOT?
9 IToueMy BUpYCBHI HENB3SI OTHECTH K )KMBBIM OpraHU3Mam?

10. Kakwue ¢pyHKIUH BBITTOTHIET O€KOBask 000JI0YKa BUPYCOB?

11. HazoBure oTaMYUTEIHHBIE OCOOCHHOCTH IIUTOIIA3MATUYECKON MEMOPAHBI TIPOKAPHOT?

12.  SBnsAroTcs v BUPYCHI )KUBOW MaTepuen U noyemy?

13. Tlepeuncnute 0OIIME YSPTHl OPraHU3AUH TPOKAPHOT U DYKAPHOT?

14. Ha xakue 4acTu JEIUTCS ONTHUYECKAsi CUCTEMA CBETOBOTO MUKPOCKOIIA U YTO B HUX BXOJUT?
15. KakoBo ¢pyHKIIMOHATBFHOE HA3HAYCHUH KOHIeHCOpa?

16. Ot KakuX XapakTEPUCTUK 3aBUCUT Pa3pelIarolias CiocCOOHOCTh MUKPOCKOTa?

17. Kakue yacTu CBETOBOr0O MUKpPOCKOIA BKJIIOUAET B ce0s MEXaHMUECKas cucrema?

18. KakoBo (pyHKIIMOHAIbHOE HA3HAUYCHHUE OKYJIsIpa?

19. Kak onpenenuts BO CKOJIBKO pa3 MHUKPOCKOI yBeIWYMBaET 00beKkT? KakoBo MakcHMMaibHOE
YBEJIMYEHUE CBETOBOTO MUKpOCKOIa?

20. B pesynbraTe B3aMMOJEHCTBHS KAKMX YaCTed MHKPOCKOIA CTPOUTCS M300paKEHUH 0O0BEKTa
Ha ceTyarke riasa?

21. KakoBo (yHKIMOHATbHOE Ha3HaYeHHE 00beKTHBA?

22. Kakwue 3Tansl ABJIAIOTCS KJIIFOYEBBIMA B BOSHUKHOBEHUH )KUBOU KIETKN?

23.  UYro BaM U3BECTHO O XUMUYECKOM COCTaBe MeMOpaH?

24.  Yto Takoe aKTUBHBIN TPAHCIIOPT BEUIECTB?

25.  Yto Takoe ruanoriazMa u kakue (QyHKIMH B KJIETKEe OHA BBIOIHSACT?
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26. Uro Takoe MacCUBHBIA TPAHCIIOPT BELIECTB?

27. llepeunciante OCHOBHBIE OTIUUYUTEIbHBIE OCOOCHHOCTH aKTUBHOTO M MTACCUBHOT'O TPAHCIIOPTa
BELIECTB?

28. VYxaxurte ocoOeHHOCTH cTpoeHus u pynkuit rmaakoi IIIC mo cpaBHEHHIO ¢ TpaHyJSIPHON?
29. Kak Anmnapat ['oab1k1 BBIIOTHSET CBOIO INIaBHYIO (DYHKINIO — (POPMHPOBAHUE U BHIBEACHUE
cekpera?

30. Kaxue 3aKOHOMEPHOCTH B3aMMOCBSI3M MEMOpPAaHHBIX KOMIIOHEHTOB KJIETKH BbI 3HaeTE?

31. TloueMy sapO BBIOJHSET BEAYIIYIO pPOJb B (DYHKIIMOHAIBHOW B3aUMOCBS3U MEXKIY
OpraHOMJIaMH KJIETKHU?

32. Kak ¢popMupyIOTCS B KJIIETKE 3UMOTCHHBIC TPaHYJIbI?

33. Kak ocyecTBiIsieTcsl CBsI3b JIM30COM C IPYTMMH KJIETOYHBIMM KOMIIOHEHTaMU?

34, Kakas KJIeTOYHas CTPYKTypa ydacTByeT B (PopMOOOpa3OBaHMM TUIa3MAJIEMMbI M KaK 3TO
MIPOUCXOAUT?

35. Kakoil KJI€TOYHBIM OpPraHOMW ] OCYLIECTBIISIET CTPYKTYPHYIO B3aMMOCBSI3b Siipa C IPYTUMU
MeMOpaHHBIMH OPTaHOMIAMH KJIETKH M KaK 3TO IPOUCXOTUT?

36. T'me B MUTOXOHIPHSX JIOKAJTHU30BaHBI ITPOIIECCH OKUCIEHUS U (hochoprinpoBaHus?

37. Kak ycTpoeHbl LEHTPHOIH Ha YPOBHE 3JIEKTPOHHOTO MUKpOCKona?

38. B uem BuaMTe CXOACTBO W PA3JIMYUE B CTPOCHUU U (YHKIMOHHPOBAHUM XJIOPOIUIACTOB U
MUTOXOHJIpUI?

39. T'ne B xyoporiactax JIOKaJu30BaHbl (DEPMEHTHI CBETOBOM M TeMHOBOM (a3 hoTocuHTE3a?

40. Kak ycTpoeHbl MUKPOTPYOOUKN?

41. HazoBute QpyHKIINU sapa B KIeTKe?

42. Kakue CTpPYKTyphl TNPOCMATpUBAIOTCS B HUHTEPPaA3HOM sApe TOJ  AJNEKTPOHHBIM
MHUKPOCKOIOM?

43.  MOXHO JI1 CPaBHUTH SACPHBIE MEMOpPaHbl C MUTOXOHIPUAIBHBIMU U TTI04YeMy?

44. Yro mpencraiseT coO0M KaproIia3Ma ¢ XUMHUYECKON M (yHKIIMOHATHHOW TOYKU 3pECHHUS?
45. Y10 TaKoe «XpOMaTHH» C XUMHUYECKOU U (PYHKIMOHAIHHON TOUKH 3peHUs?

46. Tlouyemy roBOpSAT, YTO CTENCHH JCKOHACHCAIIMH (JIECIMpATU3allK) XPOMAaTHHA B UHTEpdase
oTpaxaeT (yHKIIMOHATBHYIO HATPY3KY 3TOH CTPYKTYphI?

47. UYto 3HAYUT BBIpAKECHHE: «XPOMOCOMBI KJIETOK MOTYT HAXOJHUThCA B JIBYX CTPYKTYpHO-
(YHKIMOHATILHBIX COCTOSIHUSAX — B paboueM (aKTUBHOM) U HepaboueM (HEaKTUBHOM)?»

48. Uro Takoe ructonsl? KakoBo ux Ouonorndyeckoe 3HaueHUE?

49. KakoB XUMHUYECKHUI COCTaB, YIbTPACTPYKTYpa U (PyHKIHMOHAIBHOE 3HAYCHUE SAPBIIIKA?

50. B yem coCTOWT IIaBHOE OTIUYHME XPOMOCOMHBIX CTPYKTYp MHTEp(]a3HOro sjpa OT TaKOBBIX
nesnsierocs sapa?

51. Kak ycTtpoeHa sneMeHTapHas XpoMocoMHas hpudprnia?

52. Kakas u3 runore3 opraHuzaiui XpoMoCcoM Haubosiee MpeArnovYrnTaeMa yueHbIMU B HACTOSIIEE
Bpems? HazoBure 5 nopsakoB criupaau3aldd XpOMOCOMBI.

53. KakoBa Mop¢osorusi XpoMOCOM Ha CTaJWd HUX MaKCUMaJbHOW KOMIIAKTH3aLUU |
CriMpanu3anun?

54. ITloueMy npu OKpalIMBaHUU XPOMOCOMBI IPOKPAILIMBAIOTCS HEPABHOMEPHO?

55. T'’me mnpeuMymIecCTBEHHO JIOKAIM3YIOTCS Te€TEPOXPOMATHHOBBIC (YYaCTKH HE TOJIHOCTHIO
Pa3pBIXJIEHHOTO XpOoMaTHHa) B xpoMocoMax? Kakue GyHKIINN OHU BBITOJTHSIOT?

56. UYto Takoe MaTPUKC MUTOTHUUYECKHX XPOMOCOM M YeM OH 00pa3oBaH?

57.  Yrto0 TaKkoe MOJUTEHHBIE XPOMOCOMBI U KaK OHH 00pa3yroTcs?

58. O ueM CBUAETENLCTBYIOT Takue crernuduueckrue o0pa3oBaHUs Ha XPOMOCOMAaxX Kak «Iry(dbD»,
«JTaMTIOBBIE MIETKW», «KOJbIla banmsouanmy.

59. Ha3zoBure ri1aBHbIC COOBITHS MPECUHTETUYECKOTO MEPUO/IA.

60. OxapakrepusyiTe MpOIECChl, MPOUCXOIAIINE BO BpeMs poda3bl MUTO3A.

61. UYem ornuuaetcs Tenodaza paCTUTEIBHBIX KJIETOK OT KUBOTHBIX?

62. Yro Takoe PHIAOMHUTO3 U JUIsl KAKUX KJIETOK OH XapaKTepeH?

63. U3 Kakux Nepuoa0B COCTOUT KJIECTOYHBIN ITUKII?

2



64. HazoBute riaBHbIe COOBITHS TOCTCHHTETUYECKOTO IEPHOA.

65. Kaxkue nporeccsl XxapakTepHBbI IS aHa- U Telodaszbl MUTO3a?

66. Yto Takoe MUTO3?

67. Ha3zoBure riiaBHbIC COOBITHS CHHTETHYECKOTO TIEPHO/IA.

68. Kaxwue nporeccsl XapakTepHbl sl MeTada3bl MUTO3a?

69. Urto Takoe aMUTO3 U U KaKUX KJIETOK XapaKTepeH?

70. UYewm otnmuaercs npodasza I meitoza ot mpodazsl MUTO32

71. Kakomy cmocoOy AeleHHs] KJICTOK MPUHAIICKHUT MPUOPHUTET B 00ECIIEUEeHUH pa3HOOOpa3us
0cobeii omnpeIeIeHHOTr0 OMOJIOTUYECKOTO BUIA U TTouemMy?

72. Ha kakoii cTaauy Meiio3a OCTaHABIMBAETCSI OOTE€HE3 B MIEPUO] BHYTPUYTPOOHOTO Pa3BUTHS?
73. B 4eM OCHOBHOE OTJIMYME CIEPMATO30MI0B U SIMIEKIETOK?

74. KakoBo O6uonoruyeckoe 3HaueHue MuTo3a?

75. B 4eM OCHOBHOE OTJIMYME NEPBUYHBIX U BTOPUUHBIX CIIEPMATOLIUTOB?
76. B 4eMm riiaBHOE 3HaUEHHE aMHUTO3a U dYHIOMUTO3a?

77. KaxoBo 6uonoruueckoe 3Ha4YeHHE Meiio3a?

78. Kakwue KJIE€TKU BCTYMAaOT B MEHO3 MPU raMeTorenese?

79. B uem OCHOBHOE OTIMYME BTOPUYHOTO OOLIUTA U MIEPBOTO MOJSPHOIO TeabLa?
80. Kakue npouecchl NpOUCXOIAT MPU KapUOMUKHO3€E?

81. Yem oTiMuaeTcs NporpaMMHpOBaHHAsl CMEPTH KJIETOK OT HEKpo3a?
82. Kakwue nponecchl MPOUCXOAAT IPU Kapruopekcuce?

83. Kakue aBa myTu anomnTos3a peanu3yroTcs B KIeTKax?

84. Kakue nporecchl NPOUCXOAAT MPU BAaKyOJIM3UPOBAHHOMN SAEPHOIN AereHepanuu?
85.  OcoOeHHOCTH CTPOCHHUS SHUICKIIETOK.

86. OCOOEHHOCTH CTPOEHUS CIIEPMATO30HUI0B.

87. IlpuHnuIb K1accuGUKAINK SUIIEKICTOK.

88. bmacryna. Buasr 6mactys.

89. OcHoBHBIE YepThl IMOpPHOTeHe3a Y aHAMHUH.

90. OcHOBHBIEC YePTHI SMOPHOTEHE3a Y aMHHUOT.

91. buorenernueckuil 3akoH I exkens-Mrosuiepa.

92. OmnogoTBOpeHUe, ero OUOJIOrHYecKas CyIHOCTb.

93. Oco0eHHOCTH CTPOCHHS KEHCKHX IOJIOBBIX XKeJle3.

94.  OCoOEHHOCTH CTPOSHHUS MYKCKHUX TTOJIOBBIX JKEJIE3.

95.  OcobenHocT cTpoeHHsI MUO(DUOPUILIIBI, KaK CTPYKTYPHOIH €JMHUIIBI MBIIIIEYHOTO BOJIOKHA.
96. PackpoiiTe CyITHOCTh TOJHOTO PABHOMEPHOTO JIPOOIICHUSI.

97. PackpoiiTe CyIIHOCTb OJHOTO HEPABHOMEPHOTO JPOOICHHUS.

98. PackpoiiTe CyIHOCTh HEMOJIHOTO JUCKOUIATBHOTO APOOICHHUS.

99. PackpoiiTe CyIIHOCTb HEMOJIHOTO MTOBEPXHOCTHOTO IPOOICHHS.

100. DxromepMa u ee NpOU3BOIHBIE.

101. DHTOomepMa U €€ MPOU3BOJHBIE.

102. Me3oaepma 1 ee MPOU3BOIHBIE.

103. JKenTouHblif MemoK: ciocod oOpa3zoBaHus, GyHKINH.

104. AMHUOTHYECKHE CKIIAIKH: CIIOCO0 00pa3oBaHus, (PyHKIIHH.

105. TynoBHILHBIE CKIAJKU: CIIOCOO 00pa3oBaHus, PYHKIUH.

106. Anmanrtouc: cnocod od6pazoBanusi, GyHKIIUH.

107. XopuoH: criocod oOpa3oBaHus, QyHKIHH.

108. Tpodobmact: ciocod o6pazoBanus, HYHKIIHH.

109. OcobenHOCTH MEPOKPUHOBOM CEKpeLnu.

110. OcoOeHHOCTH aOKPUHOBOM CEKPEITHH.

111. OcobeHHOCTH TOJIOKPUHOBOU CEKPEIUH.

112. TlpuHIUOBI KITacCU(PUKAIIMK STTUTEINATBLHBIX TKAHEH.

113. OcobenHocTH CTpOEHHSI MAKOTHBIX HEPBHBIX BOJIOKOH.

114. OcobGeHHOCTH CTpOCHUS O€3MAKOTHBIX HEPBHBIX BOJIOKOH.
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115. Actpornusi: 0cOOEHHOCTH CTPOCHUS KIETOK, (PyHKITUH.

116. DnenauMa: 0COOCHHOCTH CTPOCHHUSI KIETOK, (PYHKITHH.

117. Onuropenaporius: 0COOEHHOCTH CTPOSHUS KIETOK, (YHKIINH.
118. Octeon, kak oCHOBHAsI (DYHKIIMOHAJIbHAS €IMHUIIA KOCTHOW TKAaHH.

7. YHEBHO-METOJUYECKOE U HTHOOPMAIIMOHHOE OBECIIEYEHHE

OcHnoenasa numepamypa:

1. Apxumnosa T. B. PykoBoACTBO K IPAKTHYECKUM 3aHATHAM IO LUTOJOTMU: MeToaudeckoe
nmocobue s OakalaBpoB M0 HampaBieHWI0 moarotoBku «llemarormueckoe oOpa3oBaHHWe |
ouonorus» [DneKTpoHHBIH pecypc] : yue6.-meton. nocodue / T.B. Apxumnosa, B.C. Konnues, H.C.
CrBonuHCcKasi. — OnekTpoH. JnaH. — MockBa : MIITY, 2014. Pexum pgoctyna:
https://e.lanbook.com/book/70045.

2. I'ucronorus, smOpuosniorusi, murosiorus [Tekcr] : yueonuk / [FO. . AdanacweB u ap.] ;
nox pen. FO. U. AdanaceeBa, H. A. FOpunoii. -0,75 (12 / -) 6-e uzn., nepepad. u mom. - Mocksa :
I'S0TAP-Menua, 2014. - 798 c.

3. Yennos 10.C. BBenenue B KIETOUHYIO OMOJIOTHIO: yuel. ISl YH-TOB IO HAIPABICHHIO
510600 "buonorus" u omoJ. cner. Mocksa : Akagemkuunra, 2005. — 493 c.

Jonoanumensnas numepamypa:

1. KoncrantuHoBa M. C. OCHOBBI HHUTOJOTHUH, OOIIEH THUCTOJOTHH W 3MOPHOJIOTHH
KHUBOTHBIX [DneKTpoHHBIN pecypc] : yueb. mocobue / U.C. Koncrantunosa, 3.H. bynatosa, B.1.
Ycenko. — DnektpoH. gaH. — Cankrt-IletepOypr : Jlans, 2015. — 240 c¢. Pexxum noctyma:
https://e.Jlanbook.com/book/60044.

2. Kyxtuna XK. M. PykoBo/ICTBO K NMPaKTHYECKUM 3aHATUSAM 10 muTojorun [Tekct] : Yueo.
nocobue A CTYyAGHTOB IeA. WMH-TOB 1o Ouonormdy. cmen. / XK M. Kyxtuna. - Mocksa :
[Ipoceemenue, 1981. - 111 c.

3. JlaboparopHble 3aHATHS 1O KypCY TMCTOJIOTHH, ITUTOJIOTUU U 3MOpuonoruu [Tekcr] :
y4e0. mocobue st CTyI. Mea. crmell. BeicmuxX y4e0. By30B / mon pen. FO. U. mpod. Adanachena. -
Mocksa : Breiciag mikona, 1990. - 398 c.

4. CamyceB P. Il. ATnac mo HUTOJIOTHH, TUCTOJOTHU W 3MOpuonoruu [Tekct] : yueO.
nocobue st measysos / P. I1. Camyces, I'. U. [Tynbimesa, A. B. CmupHoB. - Mocksa : OHUKC 21
Bek : Mup u O6pazoBanue, 2004. - 397 c.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCIHHUIIJINHbBI

1. Jleknuonnas ayaguropusi — Ne 301A.

1.1. Kommnbrorep (HOyTOYK),

1.2. MynpTUMeIHanTpOEKTOP,

1.3. IIpe3eHTanuu K JEKIHUSIM.

2. CneunajJu3UpPOBAHHAS AyIMTOPHUA JJIsl NPOBeleHHs] JA0OPATOPHBIX 3aHATHI MO
IUTOJIOTHH, THCTOJIOTMH U reHeTHKH — Ne 309A.

2.1. MukpoCKonbl 1 000pyIOBaHKE JIJIsl U3TOTOBJICHUS] MUKPOIIPEIIapaToOB.

2.2. Mukponpenaparsl.

2.3. TaOmuusl.




