[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

EMO: Pa”erT Tareaka KRB pcrepeTBO HAYKHM 1 BBICIIEro oOpasoBanus Poccuiickoii deeparun
O/DKHOCTB: Lnpe

T ol A ~
[lata nonnmcaHMﬂ%ﬁ?%ngHH rocyaAapCTBCHHBIN COMUAIIBHO-TICAATrOTHUYCCKUN NHCTUTYT ((1)I/IJ'II/IaJI)

YHUKaNbHbIA ﬂporpaMMquﬁpaﬂBHOFO rocyaapCTBCHHOIO aBTOHOMHOT'O O6p3.30BaTeJ'II)HOFO YUpCKIACHUA
914df807d771447164c08eel7f8e2f93dde816b BBICITIIETO 00pa30BaHUs

«Poccuiickuii rocy1apcTBeHHbIN MPo(ecCnoHaIbHO-IEIarorHueCKUid YHUBEPCUTET

(DaKyJ'ILTCT €CTCCTBO3HAHUA, MATCMATHUKHN U I/IH(l)OpMaTI/IKI/I
Ka(bez[pa CCTCCTBCHHLIX HAYK U q)HSHKO-MaTeMaTI/I‘ICCKOI‘O O6paBOBaHI/IH

G HAKBA)

HHE éyr
OrAOY BO "PogcuAckufl
- TOCYAHPDL BENN R
NPoRBGCCHEARHO-
"N (IBABFO HUSCKKA
yHumopCcwTer”

PABOYAA ITPOI'PAMMA JJTUCLIATTJIIMHBI
b1.0.06.04 IUTOJIOTI'UA U TUCTOJIOI'UA

VYpoBeHb BBICIIETO 00pa30BaHUS bakanaBpuar

Hamnpasnenne noaroroBku 44.03.05 [lenaroruueckoe 0Opa3oBaHue
(c nBymst ipoprIIsIMU TTIOATOTOBKH )

[Tpodunu buonorus n xumus

dopma oOydeHus Ounas

Hwoxuuii Tarnn

2019



Pabouass mporpamma mucuuruinHbl «l{uTomoruss u ructomorus». HipKHETarmIbCKHiA
rOCy/apCTBEHHBIN colMaIbHO-TeAarornyeckuii MHCTUTYT (punuan) GI'AOY BO «Poccuiickuii
TOCyAapCTBEHHBIN MPOECCHOHATBHO-TIeIaroOTHIeCcKiil yHuBepcuteT», Hkuuit Tarun, 2019. — 26
c.

Hacrosimiass mporpamMma cocTaBjeHa B COOTBETCTBHH C TpeOOBaHHSIMH (ernepaTbHOro
rOCyJJapCTBEHHOTO 00pa30BaTENbHOTO CTaHIAapTa BBICHIETO OOpa30BaHMA IO HAIPABJICHUIO
noarotoBku 44.03.05 Tlegaroruveckoe odpa3zoBanue (¢ AByMs IPO(HUISIMH TOJTOTOBKH).

ABTODBIL: KaHIUAAT OMOJIOTUYECKUX HAYK, TOICHT, O. B. IlonsBuna
JIOLIEHT Kadeapbl €eCTECTBEHHBIX HAyK
1 PU3UKO-MATEeMaTHIECKOr0 00pa3oBaHus
KaHAUIaT OMOJIOTHYECKUX HAYK, 0. B. CemenoBa
JIOLIEHT Kadeapbl €CTECTBEHHBIX HAYK
1 (PU3UKO-MATEMATHIECKOTO 00pa30oBaHUs

Peuensenr: KaHAMJIAT OMOJIOrMYECKUX HayK, JOLCHT 3. B. Menunr
JIOLIEHT Kadeapbl €eCTECTBEHHBIX HAyK
1 PU3UKO-MATEeMaTHUYECKOro 00pa3oBaHus

[Iporpamma onobpena Ha 3acenanuu kapeapsr EHOM. Ilpotokorn ot 13.06.2019 r. Ne 9.

3aBenayrommii kadeapoit O. B. [lonsBuHa

[Iporpamma pexkoMeHJOBaHa K Ie4aTH METOJUYECKOM KoMHuccued  QakyibTera
€CTeCTBO3HaHHUsA, MaTeMaTUKH 1 uHopmatuku. [Iporokon ot 21.06.2019 r. Ne 10.

IIpencenarenb METOOUYECKON KOMUCCUU B. A. I'opneesa

[IporpamMma yTBepXka€Ha pelIEHMEM YYEHOro coBeTa (aKyJabTeTa €eCTECTBO3HAHMS,
MaTeMaTuku 1 nHpopmatuku. IIporokosn ot 02.07.2019 r. Ne 10.

JHexan T. B. XKyiikoBa

['maBHBIN crienuanucT oTaena NHPOPMAIMOHHBIX PECYPCOB O. B. JleBunckux

© HuxHeTarniabCKUil rocy 1apCTBEHHbBIN COLIMAIBHO-
neparormyeckuii uHCTUTYT (punuan) PIAOY BO
«Poccuiickuii rocy1apCcTBEHHBII
npo¢eCCHOHATBHO-TIEIarOTHYECKUIA YHUBEpCUTET», 2019.
© Ilonseuna Onwra BaneHTnHOBHA,

CemenoBa Oubra Bnagumuposha, 2019.

2



1.
2.
3.

COJEP)KAHUE

Ienb 1 321241 OCBOCHUS JUCIIMIIIIMHDBL. . . .. e.e et ettt et et eteateeeaeeteeeeeeneeaenaennenn
MecTo TUCHMITIIMHBI B CTPYKTYPE 00pa30BATENBHOM MPOTPAMMBL. ... .euueneeneenennenen..

Pe?)y.]'IBTaTI)I OCBOCHUS JUCIHHUIIIIMHDBI. . ..ottt iiiiiiiiiiiiiiiiiiiinenennnnnnnnnnnes

. CprKTypa H COACPIKAHNC OUCHUIIIMHBI. . ...ttt i ittt ittt ieaannaeaeanns

4.1. OObeM AUCUUTUTMHBI U BUIbI KOHTAKTHON M CAMOCTOATEIBHOU PaldOTHI. .............
4.2, YUeOHO-TEMATHUECKIM TIITAH . . ...ttt tnntett ettt ettt et ee et ee e et eareeeeeens

4.3. COMEPIKAHUE TACTIMIITHHDBL. ..t uttenteenttennteenienaeeteeanaeenteenaeeeaeenneennneaes

. OOPa30BATEITBHBIC TEXHOMOTH . ...\ venstenntsenteennneenneenneeenseenneeeneeenseeneeenneennens

BVA (1002 (0 R0.Y (54 N 0Di 17 ke (510 N7 (Y - L e) 00 2 ) 15 (R

6.1. Opranu3anus CaMOCTOSTEIIBHOU PAOOTBI CTYIEHTOB ....venrreenreenneenneennneannenns

6.2. Opranusanys TEKyIIEro KOHTPOJIS U IPOMEKYTOUHOU ATTECTAUMH. ......eeenen.....

. Y4ueOHO-MeTOANYECKOE U MH(DOPMAIUOHHOE O0CCTIEUCHHUEC.. ...\ eveeneereeneeneeeneannannnn,

. MaTepI/IaJIBHO-TeXHI/I‘-ICCKOe obecrnieucHue JUCHHUIIIIMHBI. .. .oiiiiiiiiiiiiiiiiiiiiiiinaes

10
15
16
16
21
26



1. IEJIb U 3AJAYX OCBOEHUA JUCHUIIJINHBI

Hean aucuuniaudbl: GOPMHUPOBAHUE Y CTYJACHTOB CUCTEMBI 0a30BBIX 3HAHUU 1O pazaenam
«uronorus», «l'ucronorus» u «IMOPHOIOTHLY, HEOOXOAUMBIX B Oyayiiel npodeccuoHanbHON
NeSATEITbHOCTH.

3amauu:

1. CdopmupoBath mOHUMaHHWE MOPQOIOTHIECKOTO, (YHKIIMOHATBLHOTO, XUMHUYECKOTO,
(1)I/I3I/IOJIOFI/I‘-IGCKOFO CANHCTBA KJIICTOK PACTUTCIIbHBIX, JKUBOTHBIX OPIraHU3MOB 1 YCJIOBCKA.

2. V3y4nTh CTPYKTYypHYIO W (DYHKIIMOHAIBHYIO OPraHU3alldi0 KIETOK, OCHOBHBIX BHUJIOB
TKaHeW >XKMBOTHOTO OpPraHM3Ma, 3aKOHOMEPHOCTH M OCOOEHHOCTH MPOTEKAHHUS OCHOBHBIX ITArloOB
OHTOT€HE3A YEJIOBEKA U MMO3BOHOYHBIX KUBOTHBIX.

3. PaccMoTperh CTpyKTypHYH0 U (QYHKIMOHAJIbHYIO B3aUMOCBSI3b MEXKAY KIE€TKaMu
MHOTOKJIETOYHOI'O OpraHu3Ma, CTPYKTYPHBIX KOMIIOHEHTOB PA3JIMYHBIX TKAHEH C BBINOJIHAEMBIMU
MU QYHKIUSMU.

4. N3yuntb MOp(OIOrHI0 KIETOYHOTO AeNieHus, cpopMUpOBaTh MPEACTABICHUE O HOPME U
MaTOJIOTUU KJIETOYHOT'O JEJICHHUS.

5. Iloka3aTh MECTO U POJIb TUCLUIUIMHBI B COJAEPKAaHUU LIKOJIBHOTO npeaMera «buonorus»
U BO3MOXHOCTM HCIIOJIb30BaHMS TOJYYEHHBIX 3HaHMM B Oyaymed mnpodeccuoHanbHON
JESATEIIbHOCTH.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI

Juctunnuna «L{uTonmorus W TUCTONOTHS» SBIAETCA YacThio y4eOHOro IJIaHa II0
HanpaBieHuto noarotoBku 44.03.05 Ilemarormdeckoe oOpa3oBanue (¢ ABYMs MNpOQUIIMU
noAroToBku), npodwin «buonorus wu xumus». Jucnumumuaa b1.0.06.04 «Ilutonorus wu
ructonorusn»» BriatoueHa B brmoxk b.1  «/lucummnuuer (momymm)», B b1.0.06 «IIpenmerHo-
cojiepkaTenbHbId MOAYbY». uctumuua peanmusyercs B HTI'CIIM (¢) PITIIIY nHa kadenpe
€CTECTBEHHBIX HaYK U (PU3UKO-MATEMAaTHIECKOTO 00pa30BaHUSI.

CoBpeMeHHast HUTOJIOTUSL M THCTOJIOTUS U3Yy4aloT CTPOCHUE KJIETOK, UX (DYHKIIMOHUPOBAHUE
KaK 3JIEeMEHTapHBIX >KHUBBIX CUCTEM, HccienyeT (DYHKIMHM OTIENbHBIX KJIETOUYHBIX KOMIIOHEHTOB,
MIpPOLIECChl BOCHPOU3BEJEHUSI KIETOK, MX pernapainuy, MPUCIIOCOOJIEHHS K YCIOBHSIM Cpeabl U
MHOTHE JIpyrHe MpOLECcChl, MO3BOJSAIOIINE CYyIuTh 00 OOLIMX JUIs BCEX KIETOK CBOMCTBaxX M
¢ynkuusax. OJIHOBpPEMEHHO yJensieTcs BHHMMAaHME BOIIPOCaM TKAaHEBOM  CHEIMalIU3alllu,
B3aMMOCBSI3M MOP(}OIOTHYECKUX OCOOEHHOCTEH, XMMUYECKOH OopraHu3aluud U (PU3NOIOrMYECKUX
(yHKIUH KIETOK M KIETOYHBIX CTPYKTyp. B Xome ocBoeHMs AUCUMIUIMHBI HEOOXOAMMa TeCHas
UHTErpalysl TEOPETUYECKUX M NPAKTUYECKUX 3HAHUM, YMEHMH M HaBBIKOB, NPHOOpETaeMbIX
CTYACHTAMH TpPH H3YYCHUH OOTAHWKH, 300JIOTHH, XMMHUHU. [lo3TOMYy H3yueHHE LUTOJOTHH W
T'MCTOJIOTHUH, OCHOB XMMUH, a TaKXKe HadaJbHbIM ATall OCBOCHUSI OOTAaHUKU U 300JI0TUU U3Y4aIOTCS
napajulepHo B 1 cemecTpe, 4YTO MO3BOJISIET JOOUTHCS NMOHMMAHUSA CTYIAEHTaMHM €JIMHCTBA
OpraHUYeCKOro MHUpa, Ha4MHas C MEPBBIX ITAIOB €0 3aPOKIACHUSA.



3. PE3YJIBTATBI OCBOEHUA JUCHUIIJINHBI

JlucuuiuinHa HampasieHa Ha pOPMUPOBAHUE U Pa3BUTHE CIIETYIONINX KOMIIETCHIIUMI:

Kareropus

(rpyrna)
KOMIIETEHIIUHN

Kon u HammeHoBanue
KOMITIETEHIINHA

KO,H 1 HANMEHOBAaHNWE MHANKATOPa JOCTUKECHUA KOMIICTCHIINN

CucremMHoe 1

VK-1 Crnocoben

MNVYK 1.1. 3naeT ocHOBHBIE HICTOYHHUKH U METOBI IIOMCKA

KPUTHUYECKOE nHDOpMaIKK, HEOOXOIMMOMN JUIS PEIIEHUS OCTABICHHBIX 3a1a4
OCYIIECTBIIATH TIOUCK, VK 12V
MBIIIIJICHHE o 2.
KPUTHYECKHI AHATH3 MEET OCYIIECTBIIAThH MOUCK HHGOPMAIIUH JIJISI PEIICHUS
W CHETE3 HE(OPMAIIHH, HOCTaBJ‘IeHHd?IX 3a/1a4, IPUMCHATh METOJIbI KDUTHYCCKOTO aHAIH3a U
TIPUMEHSTh CUCTEMHBIN CHHTC3a MHOOPMAIUH
IOAXO AJIs PELIEHUS NVYK 1.3. I'paMOTHO, JTOTHYHO, apTyMEHTUPOBAHHO (popMHpyeT
IIOCTaBJICHHBIX 3aJ1a4 CcOOCTBEHHEBIE CY>KIICHHS M OLICHKH, OTINYacT (I)aKTBI OT MHCHUH,
WHTEPIpETannii ¥ OIICHOK; IPUMEHSET METOIBI CHCTEMHOTO TI0AX01a
JUTS pENIeHUs TOCTABIEHHBIX 3a7a4
MVYK 1.1. 3HaeT OCHOBHBIC HCTOYHUKHA U METOIbI IIOMCKA
nHOpMaIKK, HEOOXOIMMOMN TS PEIIEHUs TOCTABICHHBIX 3a0a4
NVYK 1.2. YMeer ocyniecTBIsTh HOUCK HHPOPMALINY ISl pEILICHUS
MOCTABJICHHBIX 3314, TPUMEHATb METO/Ibl KPUTUYECKOTO aHaIn3a 1
CHUHTE3a MH(GOPMAITUH
HOIIK 8.1. 3naer ucropuio, TCOpHIO, 3AKOHOMEPHOCTH M IMPUHIIUITHI
Hayunsie OIIK-8 Criocoben PHIO, TCOPHIO, P PHHI
MTOCTPOCHUS U (PYHKIIMOHHUPOBAHHS 00pa30BaTEIFHOTO poIiecca,
OCHOBBI OCYIIECTBIIATH
N pOJIb M MECTO 00pa30BaHUs B JKM3HHU YeIOBEKA U OOIICCTBA
MearOTMYECKON | MeIarornyecKyro VOLK 8.2 V
eATETbHOCTH JeATEILHOCTE Ha OCHOBE .2. YMeeT UCTIONIb30BaTh COBPEMCHHBIC HAYIHBIC 3HAHUS

CIIELIMAIIbHBIX HAYUHBIX
3HAaHUN

TICUXOJIOTO-TIEIaTOTMIECKOTO M MPEIMETHOTO (TIPOPHIBHOTO)
COJep KAaHUS TSl OpTaHU3alNHN YIeOHOH 1 BHEYyUeOHOM
JeATEeIbHOCTH B CHCTEME OCHOBHOT'O U JIOTIOJIHUTEIHEHOTO
00pa3oBaHusl IeTel

HOIIK 8.3. [ToAroToBieH K MPUMEHEHHIO CTIEIIMATBHBIX HAYIHBIX
3HaHPII>i JJIsL OCyHleCTBJ'IeHI/ISI He)laFOFH‘IeCKOﬁ JCATCIIBHOCTHU
(mpoekTHOMH, y4eOHO-HCCIIeI0BaTeNbCKOM, HTPOBOH, XyA0KECTBEHHO-
ACTETUYECKOH, (DU3KYIBTYpPHOM, TOCYTOBOM H JIp.) C YIETOM
BO3MOKHOCTEH 00pa30BaTeIbHOW OpraHU3allK, MECTa KUTEIHCTBA U
HCTOPUKO-KYJIETYPHOT'O CBO€OOpa3Hsl peruoHa

IK-3 Cmocoben
NPUMEHSATH IPEIMETHBIC
3HAHUS IIPH Peau3alii
00pa3oBaTeNEHOTO
nporecca

3.1. 3HaeT 3aKOHOMEPHOCTH, NPUHIUIIBI X YPOBHHA (POPMHUPOBAHUS U
peanu3anuy coaepkanusi 00pa3oBaHus; CTPYKTypY, COCTaB
JIMIAKTHYCCKHE SIHMHHLBI COJCPIKAHMS IIKOIBHBIX MTPEAMETOB!
OMOJIOTHS ¥ XUMHUS

3.2. YMeeT ocymecTBIATh 0TOOp YIeOHOTO COAepIKaHuUs IS
peal3aliy B pa3IniHbIX GpopMax 00ydeHHs B COOTBETCTBUH C
JUIAKTHYECKHMMH LETSIMU U BO3PACTHBIMH OCOOCHHOCTSIMH
00yYarOmuxcs

3.3. BnazmeeT npeAMETHBIM COJiepKaHUEM; YMEHUSIMHU 0TOOpa
BapUATHBHOIO COACPIKAHUS C YUSTOM B3aUMOCBSI3U YPOUHOH U
BHEYPOYHOI hopM 00yUeHuUs

ITK-6 Criocoben
OpPHEHTHPOBATHCS B
BOIMPOCax OMOJIOTHHU U
XMUMHH HA COBPEMEHHOM
YPOBHE pa3BUTHUS
Hay4HBIX HAMPABJICHUI B
IAHHBIX 00JIaCTIX

UIIK 6.1. 3HaeT: o0OmIKe MOHATHUS, TCOPHH, TIPABUIIA, 3AKOHBI,
3aKOHOMEPHOCTH TPEAMETHBIX 001acTeil OMONOTHS U XUMHS,
3aKOHOMEPHOCTH Pa3BUTHUS OPTaHHYECKOTO MHUPA; OCHOBHBIC
MIPUHIUIIBI TEXHOJIOTHICCKHUX MPOIECCOB XUMHUECKUX POU3BOJICTB
U CroCcOOCH UCIIONbh30BaTh MOTYyUYEHHbIC 3HAHUS B
po(heCCHOHATBHOM IEATEILHOCTH

HIIK 6.2. YMeeT: 00BACHATh XUMHUYECKHE OCHOBBI OMOJIOrHYECKUX
TIPOIECCOB U (PU3NOIOTHUECKIE MEXaHU3MBI Pa0OTHI Pa3IMIHBIX
CHCTEM H OPTaHOB PacTEHUI, )KUBOTHBIX 1 YEIIOBEKa,
OpPUEHTUPOBATHLCS B BOMPOCAX OMOXMMHUYECKOTO €MHCTBA
OPraHuYECKOro MUpPa.

HIIK 6.3. Bnageer: KIacCUYECKUMH U COBPEMEHHBIMH METOaMU U
METOAMYCCKHMHU IPUEMaMU OPTaHU3AIMK U MPOBEICHUS
J1a00PaTOPHBIX, IKCIIEPUMEHTAIILHBIX U TTOJICBBIX UCCIICIOBAHUIN B
IIPEJMETHBIX 00JIaCTAX OMOJIOTHS U XUMUSL.
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B pesynbrare ocBoeHUs AUCHUTIIMHBI 00y4YatOIIUNACS TOTKEH:
3HATh:
— MOHSATUWHBIN anmapaT HaAyK «IHATOJIOTHS, KTUCTOJIOTHUSD, «IMOPHOIIOTHSY;

—  3aKOHOMEPHOCTH  CTPYKTYpHO-(YHKUIMOHAJbHOW  OpraHu3alud  KIETOK U
BHYTPHUKJIETOUHBIX CTPYKTYP;

— TCOPHUIO KIICTOYHOTO CTPOCHUA OPraHU3MOB;,
— KJICTOYHBIHN UK KJIICTKHU, MCXaHU3M JICJIICHUSA KIICTOK;
— MEXaHU3M CTAapCHUA U CMCPTHU KIICTOK, O0COOCHHOCTH IATOJOTHYECKUX U3MCHCHUI KIICTOK;

— 0COOEHHOCTHU CTPOEHUS U (GYHKIIMOHUPOBAHUS KIETOK MPO- U 3YKApPUOT, PACTUTENBHBIX U
YKUBOTHBIX OPTaHU3MOB;

— TUIIOTE3BI O MPOUCXOXKIECHUH 3YKaPHUOTHUECKOH KIIETKH;

— o0mMe W 4YacTHbIE OCOOCHHOCTHM raMeToreHe3a, SMOpHOoreHe3a M MOCTIMOPHOHAIHLHOTO
pa3BUTHS YEIOBEKA U JKUBOTHBIX;

— o0I1ue 3aKOHOMEPHOCTU (POPMUPOBAHMS TKAHEH B OHTOT€HE3E;

— MOphOPYHKIIMOHALHBIC TPU3HAKH JIHUTEIHATBHBIX, MBIIICUYHBIX, COCIUHUTCIBHBIX U
HEPBHOW TKaHEH;

— KPUTUYECKHUE MEPUOJIbI B MPEHATAIILHOM U IMOCTHATAILHOM MEPHUOJIaX, BIUSHHUE CPE/Ibl HA
(hopMupoOBaHUE TKAHEH U OPTaHOB

— MeCTO y4eOHOM JUCIUIUIMHBI B CTPYKTYpE MPOrpaMMbl yueOHoro npeameta «buonorusy.
Ymern:

— pabotaTh CO CBETOBBIM MHKPOCKOIIOM, H3TOTOBJISATH BPEMEHHBIC IIperapaThl,
JI€MOHCTPHUPOBATh TpaBMia PabOTHl C MHKPOCKONIOM W METOAWKY IPUTOTOBIICHUS IPETaparos,
JIe7aTh PUCYHKH HANJICHHBIX II0Jl MHKPOCKOIIOM KIIETOYHBIX CTPYKTYp, OIHUCATh JJIEKTPOHHYIO
MHUKpPOQOTOrpad o, COCTABIATH CXEMbI U TAOJIUIIBI;

— 0OBSACHHUTH, APTYMEHTHUPOBATH 3aKOHOMEPHOCTH B3aMMOOTHOIIEHUH TPOKAPUOTHUECKUX U
JYKapUOTUYECKUX OPraHU3MOB, 0OOCHOBATH €TMHCTBO U SBOJIIOIIMOHHOE POJICTBO KIETOK OAKTEpHii,
pacTeHMil, )KUBOTHBIX U YEJIOBEKA;

— YMETh CpEACTBAMH 3HAHWUW IUTOJOTMM W TUCTOJOTHU OOBSICHATH MEXaHU3MBbI
OHMOJIOTMYECKHX MPOIIECCOB: POCTA, Pa3BUTHSI, JbIXaHUS, IUTAHUS, PA3MHOKCHHS,

— pas3ii4aTb Ha MHUKpPOIIPEIaparax OCHOBHLBIC CTPYKTYPHBIC B3JIEMCHTBI KIICTOK, O3Tallbl
3M6pI/IOFeH633,, TKAaHU U JC€TAJIN UX CTPOCHUA, ACJIaTh PUCYHKH,

— Jies1aTh BBIBOJBI M OOOOIIEHUS, COCTAaBIIATh JOTMYECKHE CXEMbl, TaOJMIbI, ONHMCHIBATH
3JEKTPOHHBIE MUKpOdoTOrpaduu;

— IPUMCHATH NOJYUYCHHBIC B KYPCC€ HUTOJIOITMH U TUCTOJIOTMH 3HAHUA IIPU OCBOCHHUU APYTUX
JAUCTUININH MPEAMETHO-COACPIKATCIBHOTO U OMOJIOrMYECKOTO Monyneﬁ.

— peain30BBIBATh 00pa30BaTEIbHBIE IPOrPaMMBI IO yueOHOMY npenMeTy «bronorus.



Baanern:

— TEOPETUYECKHMHU 3HAHHMSIMH, MO3BOJSAIOMIMMHU (OPMHUPOBATH y YYAIIUXCAd HAyYHOE
IIOHUMaHHUE E€JUHCTBA CTPYKTYPHOH M (YHKIMOHAJIBHOM OpraHu3allud INpeAcTaBUTeNedl Bcex
LAPCTB KUBOM IPUPOJIBL;

— METoJaMH CaMOCTOATCIBHOI'O HpHOGpeTeHI/IFI 3HaHI/II71, B TOM 4YHCJIC C IIOMOIIBIO
KOMIIBIOTCPHBIX TCXHOJ’IOFHfI;

— METOA0JIOTHEH ITO3HAHUS KISTKH Ha T000M YPOBHE ec OpraHu3anuu,

— HaBbIKaMH HCCHGHOB&TCHBCKOﬁ ACATCIIBHOCTH.

4. CTPYKTYPA U COAEP KAHUE JUCHUIIJINHbI
4.1. O0beM TMCHUIIMHBI U BUJAbl KOHTAKTHOM M CAMOCTOSITEJIbHOM PadoThI

OO6mias TpyTI0EMKOCTh JUCIUILIMHBI COCTaBiseT 6 3a4. en. (216 yacoB), uX pacnpeneaecHue
10 BUAaM paboT mpeacTaBieHo B Tadmume Ne 1.

Tabmua Ne 1

Pacnpenesienue Tpya0eMKOCTH JUCHUILIMHBI 10 BUAaM padoT

dopma 00ydeHus
Bun pabotbt Ounas
1 cemectp
OO0mas TpyA0eMKOCTh JMCHUIIJIMHBI 110 YYeOHOMY IIJIaHy 216
KonTakTHasi padora, B TOM 4Yuce: 74
Jlekuun 30
JlabopatopHbie pabOTHI 44
CamocrosiTesibHas paboTa, B TOM YHCTIE: 88
N3ydeHue TeopeTuyecKoro Kypca 40
CaMonoJroToBKa K TEKYIIEMY KOHTPOJIIO 3HAHUN 28
BrImonHeHne KOHTPOJIbHOW PabOTHI 20
[ToaroroBka k 3K3aMeHy, caya IK3aMeHa 54

4.2. YyeOHO-TeMATHYECKUH IIJIAH

HaumenoBanue pasnenos u teM | Beero, KonTakTHas paboTa Camoct. | DopMbI TEKyIIIEro
JUCTIMTLITMHBI (MOJTYJIS) 4acoB pabota KOHTPOJIA
.HCKHI/H/I HpaKT. JIao. YCIIEBAEMOCTH

3aHATUS | pabOTHI




1 kypc, 1 cemecmp

Yacme 1. I[umonozusn

Pa3znen 1. Teopusi KJI€TOYHOIO 14 4 - 2 8

CTPOEHHUsI OPraHU3MOB

Tema 1. Beenenue B 6 2 - - 4 1. Dxcmpecc-

LIUTOJIOTHIO. orpoc.

Teopus KJIIETOYHOTO CTPOEHUS 2. [Iposepka

OpPTraHHU3MOB.
KOHCIIEKTA.

Tema 2. YpoBHM OpraHM3alluu 4 2 - - 2 1. Oxcnpecc-

YKUBOW MaTepHH. orpoc.

Tema 3. MeToapl UCCIIETOBAHUS 4 - - 2 2 1. Dxcmpecc-

KJIETKH. orpoc.
2. [Ipoepka
MIPaBUIILHOCTH
3aI0JTHEHUS
Ta0JIHNII,
BBIIOJIHEHHS
IUTOJIOTHYECKUX
PHUCYHKOB.
3. Cnauya
CUTYAIIHOHHBIX
3a1ad4.

Pa3znea 2. OHTOreHeTHYECKOE H 42 6 - 16 20

(pyHKIHOHATBHOE eIMHCTBO

BHYTPHUKJIETOYHBIX CTPYKTYP

Tema 4. BoO3HUKHOBEHHE KIETKH 8 2 - - 6 1. Dxcmpecc-

B IIPOIIECCE IBOJIOIUU. ompoc.
2. CobecenoBanme
0 MaTepuazam
cTaTen.

Tema 5. MUKDPOCKOTIHIECKOE H 10 - - 6 4 1. Dxcmpecc-

CyOMHKPOCKOIIUYECKOE ompoc.

cTpoeHHe M (YHKIIMOHUPOBAHHE

MeMOpaHHBIX KOMITOHEHTOB 2. Iposepka

IIUTOIIJIa3MBI. PaBUIBHOCTH
3aI0JIHEHUS
Ta0JIMNII,
BBIIOJIHEHUS
LIUTOJIOTHYECKUX
PHUCYHKOB.
3. Cnaua
CUTYAIIMOHHBIX
3a1ad4.

Tema 6. Muxpockonuyeckoe u 8 - - 4 4 1. Dkcmpecc-




CyOMUKPOCKOITUYECKOE
cTpoeHue U (YHKIMOHUPOBAHUE
HE MEMOpaHHBIX KOMITOHEHTOB
UTOILIA3MEIL.

orpoc.

2. IIpoBepka
MIPaBUJILHOCTH
3aIOTHeHUS
Ta0JINII,
BBITTOTHCHUS
LUTOJIOTHIECKUX
PHCYHKOB.

3. Cnaua
CUTYaIMOHHBIX
3aad.

Tema 7. CtpoeHue, XuMUYECKUN
COCTaB " hyHKIIH
uHTEep(Ha3HOTO anpa.
XUMUYECKUI COCTaB 51
CTPYKTypa XpOMOCOM.

1. Dxcmpecc-
OTpoc.

2. I[Iposepka
MPaBHIBLHOCTH
3aI0JTHeHUS
TabIuII,
BBINOJIHEHHUS
IIUTOJIOT HIECKIX
PHUCYHKOB.

3. Cnaua
CHTyaHHOHHHX
3ajad.

Tema 8  CrpykTypHas ©
(byHKIIMOHANBbHAS ~ B3aHMMOCBSI3b
OpPTaHOUJIOB KJIETKH.

1. Dxcmpecc-
OrIpoc.

2. ITpoBepka
IMPpaBUJILHOCTHU
COCTAaBJICHUS
PUCYHKOB U CXEM.

3. Y4acTue B urpe
«Knerka:

CTPYKTypa u
GbyHKIUNY.

Pa3znen 3. IluToreHeruveckue
OCHOBBI u MeXaHU3M
BOCIIPOU3BEICHUS KJIETOK

14

Tema 9. KileToyHBI LUK
XapakTepucTrka HHTepdasbl.

1. Dxcmpecc-
orpoc.

2. [IpoBepka
MIPaBHJILHOCTH
3aIOTHEHUS
Ta0JINII,
BBITOTHCHUS
LUTOJIOTHIECKUX
PHUCYHKOB.

3. Cnaua
CUTYAIHOHHBIX




3agad.

Tema 10. XapakTepucTuka
KJIETOYHBIX JICTICHUM.

1. Dkcmpecc-
oIIpoc.

2. IIpoBepka
MIPaBUIIBHOCTH
3aroIHEHUs
Ta0JINII,
BBINOJIHEHHUS
IIUTOJIOTMYECKUX
PHUCYHKOB.

3. Cnaua
CUTYAIIMOHHBIX
3a71a4.

Tema 11. buonoruueckoe
3HAYE€HHE KJIETOYHBIX JEJIEHUM.
Pa3BuTHe TONOBBIX KJIETOK ¥
CEMEHHBIX pacrenui,
JKHBOTHBIX, YEJIOBEKA.

1. Dxcmpecc-
Orpoc.

2. [Ipoepka
MIPaBUJIBHOCTH
BBINOJIHEHUS CXEM-
PHUCYHKOB.

3. Cmaua
MHKPOIIPETIapaToB.

Pa3znea 4. OHTOreHe3 KJIeTOK

12

Tema 12.

KJICTOK.

Juddepeniuariys

1. Dxcmpecc-
or1poc.

2. CobecenoBanue
10 MaTepuaiam
CTaTeu.

3. TepMuHOIOTH-
YeCKUI TUKTAHT.

Tema 13. ITaTomorus KJIETOK.

1. Dxcmpecc-
orpoc.

2. Yyacrtue B
paboTe Kpyriaoro
cTOjIa
«IlaTonornyeckue
H3MEHEHUS
KJIETOK».

3. Caaua
MUKpoGoTOrpaduii.

HToro (010k «LluTosorus)

82

16 -

22

44

Yacmos 2.

Tucmonozusn u Imopu

ojlocus

Pa3znen 5. OCHOBBI

3MOpPHUOIOTrUHA

38

6 -

10

22

10




Tema 14. OHTOTEHES. 12 2 4 6 Tectbl, ycTHBIE
T'amertorenes. OTBETHI,
KOHTPOJIBHBIC
paboTsI.
Tema 15. Ourorenes. ['ucro- u 10 2 2 6 TecTsl, yCTHBIE
OpraHoreHes OTBETHI,
KOHTPOJIbHBIC
paboTEHL.
Tema 16. DmbOpuorenes 16 2 4 10 Pabora ¢
XOPJIOBBIX. TaOJIUIAMHU, TECTHI.
Pa3nen 6. Yuenue o TKaHsIX 42 8 12 22
Tema 17. SrmTenuaabHEBIC 12 2 4 6 TecTsl, UTeHHE
TKaHM. MukpodoTorpaduil.
Tema 18. CoemMHUTENLHEIE 12 2 4 6 PaGora ¢
TKaHHU. TaOJIUIIAMH, TECTHI,
KOHTPOJIbHAs
pabora.
Tema 19. MpiieyHbIe TKAHHU. 8 2 2 4 TecTtbl, uTeHUE
MUKpogoTorpaduii.
Tema 20. HepBHas TKaHb. 10 2 2 6 Pabota ¢
Ta0JIMIIaMU,
KOHTPOJIbHAS
pabora.
Hroro (0sa0ok «I'mcrosorust u 80 14 22 44
IMOPHUOTOTUSI»)
IToaroToBka K 3K3aMeHy, ciada 54 54
IK3aMeHa
Bcero no gucuuniauHe 216 30 44 142
IIpakTHYecKue 3aHATHS
Ne HaumenoBanue 1abopatopHbIX paboT Kou-Bo
paszaena ay.
4acoB
1 Tema 1. MeToapbl ucciie10BaHUS KIETKH. 2
2 Tema 2. MUKpOCKONIMYECKOE W CYOMHUKPOCKOIHUYECKOE CTPOCHHUE W 6
(yHKIIMOHUPOBaHHE MEMOPAHHBIX KOMITIOHEHTOB IIUTOIIIA3MBI.
2 Tema 3. Mukpockonuyeckoe M CyOMHUKpPOCKONHMYECKOE CTPOCHHE U 4
(YHKIIMOHUPOBAHKUE HE MEMOPAHHBIX KOMIIOHEHTOB IIUTOTIA3MBI.
2 Tema 4. XMHUYECKUI COCTaB U CTPYKTYpa XPOMOCOM. 4
2 Tema 5. CrtpyktypHas u (yHKIIMOHAJIbHAsT B3aWMOCBSI3b OpPTraHOUOB 2
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KIJICTKH.

3 Tema 6. Knetounslii nuki. XapakTepucTuka UHTEpQa3bl. 2
3 Tema 7. XapakTepuCTUKA KJIECTOYHBIX JCJICHUM. 2
5 Tema 8. CtpoeHue NOJIOBBIX KIETOK 2
5 Tema 9. I1onoBbie kKenessl. 2
5 Tema 10. Pannuie sTanbl SMOPUOHATIBHOTO PA3BUTHSL. 2
5 Tema 11. DMOproOHAIBPHOE Pa3BUTHE MPEICTABUTENCH TPYIIBI aMHUOT Ha 2

IIpuMepe NTULL.

5 Tema 12. PazBuTre MIICKOITUTAIOITHX. 2
6 Tema 13. DnnTenuagbHbIS TKAaHHU. 4
6 Tema 14. CoemmuHUTENBLHBIE TKAHU. 4
6 Tema 15. MpliiieuHble TKAHU. 2
6 Tema 16. HepBHasi TKaHb. 2

4.3. Cogepxxanue TMCUUNIMHBI
baok «I{uToaorus»

Jlekuus 1. Beeaenue B nuTo/i0orui0. Teopusi KJIETOYHOI0 CTPOCHUSI OPraHM3MOB. (2
yaca)

Hayka mutonorus. OOBEKT WCCIEIOBAHUS W MPOOJIEMBl ITUTOJIOTHH. MECTO IMTOJIOTHU
Cpenu Opyrux OMOJOTUYECKUX JUCHUIUTHH. TeOopeTHIecKoe U MPAaKTUIECKOEe 3HAYCHHUE IIUTOIOTHH.
Kparkue cBenenuss u3 uctopun paszputua uuronorun XVI, XVII, XVIII, XIX, XX Bekos.
CoBpeMeHHbIE HampaBJiCHUS IUTOJOTHUYECKUX uccienoBaHuil. Kpartkue cBeieHuss U3 UCTOpUH
CO3JIaHUS KJIIETOUYHON Teopur. OCHOBHBIE MOJIOKEHUS KIIETOYHOM T€OPHUH, BBIIBUHYThIE MaTTHacoM
HInetinenom u Teomopom IlIBannom (1838 r1.). Teopus «xierouHoro oOmectBay Pynonsga
Bupxosa (1859 r.). CoBpeMeHHOE COCTOSIHUE KJIETOUYHON TEOPHUH, OCHOBHBIC €€ TTOJIOKECHHUSI.

Jlekuusi 2. YpOBHM OPraHu3alMu ;KUBOl MaTepum. (2 yaca)

OcobeHHocTH  CcTpoeHMsT W (YHKUMOHUPOBAHHMS BHUPYCOB Kak  HpeicTaBUTeNeH
MAaKpOMOJIEKYJISIPHOIO YPOBHSI OPTaHU3aLNN KUBOM MaTepuH. TeopeTudecKkoe 3Ha4eHUE 3HAHUU O
Bupycax. CoBpeMeHHbIe MPOOIEeMbl BUPYCOJIOTHH. XapaKTEPUCTUKA MPOKAPUOTUYECKOTO YPOBHS
OpraHM3aliy KUBOW MaTepuu (OaKkTepuu, CUHE-3€JIeHbIE BOJOPOCIHU, aKTUHOMUIIETH). HekoTopsie
o01111e YepThl OpraHu3alnyu KIETOK MPOKAPHOT U SYKApHUOT.

JlabopaTopHoe 3ansaTie 1. MeToabl Hccie0BaHUS KJIETKH. (2 yaca)

YCTpOWCTBO CBETOBOrO MHUKPOCKONAa W TpaBuiaa paboTel ¢ HHUM. TexXHHUYEcKue
XapaKTePUCTHUKU MHUKPOCKOMAa. MeToAbl: CBETOBOW MHUKPOCKOIIWU, TEMHOMOIBHON MHUKpPOCKOMHH,
(a30BO-KOHTPACTHOW  MHUKPOCKONHH,  HMHTEP(HEPEHLUMOHHOM  MHUKPOCKONHH,  IOTJIOUICHUS
PEHTTeHOBCKUX JIyuel, paguoaBTorpaduu, QIyopeclieHTHON MUKPOCKOIUY, MOJISIPU3ALIMOHHON
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MUKPOCKOIINH, ,Z[I/I(I)paKLII/II/I PCHTTCHOBCKUX ﬂyqeﬁ, OUTO- W THUCTOXUMHUYCCKHC, BHCKTpOHHOﬁ
MHUKPOCKOITHNH.

Jlekuusi 3. Bo3HMKHOBEeHHE KJIETKM B MpoLecce IBOJIONUM. (2 yaca)

Kpatkue cBeneHHss O XMMHUYECKOM JTare SBOJIOIUM JKUBOM Marepuu. Bo3HUKHOBEHHE
MPOKAPUOTUYECKON KJIIETKH B TIPOIECCe OHMOJIOTMYECKOTrO dTama ABOJIONHHA JKUBOH MAaTEpHH.
['urore3pl BOSHUKHOBEHUS 3YKApUOTUYESCKON KICTKH: CUMOMOTHYECKas runioTe3a (MepeKKOBCKUiA,
1910; Maprynuc, 1970; Taxtamxan, 1973); runoreza cunbakrepuoreneza (Ctyaurckuii, 1962);
WHBarnHanuoHHas runoresa (Podeprcon, 1963).

JlabopaTopHubie 3aHATHA 2-4. MHUKpOCKONIMYECKOe H CYOMHKPOCKONUYECKOe CTPOCHHE
U pyHKIMOHUPOBaHHE MeMOPAHHBIX KOMIIOHEHTOB HUTOIIa3Mbl. (6 4acoB)

OOmiee mpeacTaBiIeHHE O KIETKE: IUTOIUIA3Ma, A1po, I'MajoIuia3Ma, MeMOpaHHbIE M HE
MeMOpaHHbIE OPraHOUbI, CIEHUAIN3UPOBAHHBIE CTPYKTYpHl. DHU3MKO-XUMHUYECKas OpraHU3alus
IMaJIOIUIa3MBbl, €€ CTPYKTypa U pyHKIMU. MeMOpaHa — yHUBepcalbHas CTPYKTypa KiIeTKU. JlaHHbIe
AEKTPOHHOMUKPOCKOIMYECKUX UCCIIEI0BaHUI CTPYKTYpBbI MeMOpaH (TpexcioiiHas
JUIONPOTEUAHAs MOJEIb, KUAKOCTHO-MO3an4Has MoJelb). OCOOEHHOCTH XMMUYECKOIO COCTaBa
IUIa3MajJeMMbl M BHYTPUKJIETOUHbIX MeMmOpaH. KierouHnas mNOBEpXHOCTh: IUIa3MaTHYeCKas
MeMmOpaHa (TuiazmManemMma) — CTPYKTypa, MpUcyIlas JII0OOMYy THIy KJIETOK, Karcyja OakTepui,
KJIETOYHAsl CTEHKAa PaCTEHUH, IIIMKOKAIMKC KUBOTHBIX KJIETOK, UX CTPOEHUE, XUMUYECKHUM COCTaB,
¢bynkiuu. OyHKIMM TIa3MaTUYecKol  MeMOpaHbl: 3allliuTHas, TPAHCIOPTHAs, PEryJsTOpHas,
peuenTtopHas. ['paHynspHas W arpaHyisipHas SHJOIUIa3MaThdeckas ceTh (CTpoeHue, (yHKIMH).
Anmapar T'onpmku (ctpoenue, @yHkuuu). OpraHuzanus BHYTPHUKIETOUHOTO MeTaboiu3Mma Kak
OolHa U3 OCHOBHBIX (yHKIMA anmapara [oabmxu. JIuzocombl (CTpoeHHE, Pa3HOBUIAHOCTH,
¢yHkuM). Yyactue BO BHYTPUKJIETOYHOM IUIIEBAPEHUH, aBTOJIM3 BHYTPUKJIETOYHBIX MEMOpPaH U
KJIETOK OpraHuisMa). MUTOXOHApPHM (CTPOEHHE, OpraHM3aLUs CHCTEMbl HHEpProodecredeHus
KieTku). CBsi3b MEXIY MHUTOXOHAPUSMU U METa0OJUTHYECKHMMH Tpolrieccamu B kieTke (ATD).
[Tnactuapl (CTpoeHHE, MOJIEKYJISIpHAs OpraHU3alUs XJIOPOIUIacToB, (QyHKuuu). doTocuHTE3 B
KJIETKax pacTeHuid. B3auMocBs3p MeXIy XJIOpOIUIaCTaMH, XPOMOIUIACTAMU M JIEMKOILJIaCTaMH.
MWUTOXOHIPUHM U TIACTUIBI KAK OJIYaBTOHOMHBIE OPTaHOM/IbI KIETKH.

JlabopaTopHble 3aHATHA 5-6. MuKpockonuYeckoe U CyOMHKPOCKONUYECKOe CTPOeHHe
U (YHKIIMOHMPOBAHUE He MEMOPAHHBIX KOMIIOHEHTOB IIMTONJIA3MBbl. (4 yaca)

PuGocomer (cTtpoeHue, OmocuHTe3 Oenka). CTpyKTypHas W MeTaOoJuTH4ecKas (PyHKIUU
Oenka. MUKpOTpYOOUYKH KUBOTHBIX KIIETOK (XMMHYECKHI COCTaB, cTpoeHue, pyHkmun). PecHnakn
U KTYTUKH KJIETOK dyKapHOTOB. JKryTHKH MpokapuoToB (Oenok (diaresiuH). MukpopuOpuIsl 1
MUKPO(HUIAMEHTBI IUTOIUIA3Mbl KJIETOK PACTCHHH W XUBOTHBIX. YYacTHE MHUKPO(HIAMEHTOB B
OBUKEHUHM 1uTOomIa3Mbl. CTpoeHne MUKPOPHUOPHILIBI MOMEPEYHO-TMOJI0CATOTO  MBIIIEYHOTO
BosiokHa. Knerounsiit uentp. LlenTpuonu (ctpoenue, DyHKuMH). YyacTue UEHTPUOJICH B
o0pa3oBaHNM BepeTeHa JIeJICHHsI, CBSI3b C KHHETOCOMAMH PECHHUYEK.

Jlekuus 4. CtpoeHne, XUuMHYECKHH cOCTAB M QyHKIUHM HHTep(da3HOro Aaapa. (2 yaca)

Snpo uHTEepda3zHON KiIeTKH. XMUMHUYECKHH cocTaB sijapa: HykienHoBble kucnotel (IHK u
PHK), ctpykrypubie Oenku sapa u  ¢epMeHTbl. OCHOBHBIE CTPYKTYpPHBbIE KOMIIOHEHTHI
uHTepha3zHOro sjpa: siiepHas 000JI0UKa, KapHOIUIa3Ma, XPOMATHH (XPOMOCOMBI), SAPBIIIKO; UX
¢ynkiuu. ['enetnyeckas u MerabonuTudeckas QyHKUUU sjipa. XpoMOCOMbl. XUMHUYECKUN COCTaB:
JHK, PHK, rucTtoHsl U HETUCTOHOBBIE O€NKH, BoAa, numuabl, noHel Ca u Mg. Mopdonorus
XpPOMOCOM Ha YPOBHE CBETOBOTO MUKPOCKONA B MEPUO] MUTO3a. | '€HbI M T€HETUYECKUN KO, THIIBI
HabOPOB XPOMOCOM B KJIETKE: raryIoOnJHbIN, qUuIonaHbIi. Kapuorum.

JlabopaTopHble 3aHsATUSA 7-8. XMMHUYeCKHE COCTAB U CTPYKTYpPa XpoMocoM. (4 yaca)
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MornexynspHas opranuzanus xpomocoMm (Hutu JIHII). Mogenb CTpYKTYpHOH yKIIaIKu
xpomocoMmsl (1o [IpokodreBoii-benbroseckoif). XpoMoHeMa — 3eMeHTapHasi CTPYKTypHas €AMHUIIA
XpOMOCOMBI Ha YPOBHE JIEKTPOHHOI'O MHMKpocKona. IIaTe mopsakoB cnupaau3aluyd XpOMOCOMBL.
Xpomomepbl. DyxpomatuH. ['erepoxpomatuH. Matpukc. Penpomykmuss xpomocoMm. MexaHU3M
peaymukanuu Mosiekyn JIHK B kineTkax mpokapruoTOB U 3yKapruOTOB. ACHHXPOHHOCTH IIPOLIECCOB
peaymukanuu JJHK B xpoMocoMax kaproTuna v 3Ha4€HUE TOTO SBJICHUS I METaOOIUTUYECKUX
IIPOLIECCOB B KJIETKE. MexaHusm (YHKIMOHMPOBAHUS XPOMOCOM M €r0  PeryJisiius.
Jecnupanuzanuss ¢ coupaiu3anusi (XpOMOHEMBI, XpOMOMEpPBI, XPOMOCOMBI) — YHUBEPCAJIbHBIH
MEXaHU3M PEeryJsiiii. XpOMOCOMBI THIIA JIAMIIOBBIX IIETOK, ITy(bl MOJIUTEHHBIX XPOMOCOM.

Jleknus 5. CTpykTypHas U (PyHKIHOHAJIbHAS B3aUMOCBSI3b OPraHOMAOB KJETKH. (2
yaca)

CrpykrypHas u ¢yHkuuoHanpHas cBsi3pb mexay JIHK, PHK, pubocomamm B mporecce
cuaTe3a Oenka. CTpykrypHas W (DyHKIMOHAJIbHAS CBSI3b MEXAy supoMm, pubdocomamu, IIIC,
anmapaToM [ OJNIBIKH, JIM30COMAaMH, IMHHOUMUTO3HBIMA W  (DarorUTO3HBIMH  BaKyOJISIMH,
IUTa3MaJIeMMON B CHHTE3€ W TIEPEMEIICHHH CUHTE3UPOBAHHOTO Oenka-PpepMeHTa M BKJIFOYCHUU
Ocenka B MerabonuThueckue mporecchl. COCTOSHHME AMHAMUYECKOTO PaBHOBECHS MEMOpaHHBIX
cucteM B KieTke. CBsI3b MEXKIY MHUTOXOHAPUSMH H METAOOIMTUYECKUMHU IMPOIECCAMU depe3
cunre3 AT®. [ledaTenbHOCTh KIETKH KaK €IMHON KOMIUJIEKCHON CHCTEMBI B OCYIIIECTBICHHH BCEX
(YHKIIUU KUZHEACITSILHOCTH: TIOHATHE O CUCTeMax 001e PyHKIIMOHAIBHOTO 3HAUCHUS (CUCTEMBI
OuocuHTE3a OeliKa, SHEPreTHIECKOTO OOMEHA, TBUYKEHUS).

JlabopaTopnoe 3anstHe 9. CrTpykTypHas H (QYHKUHOHAJIbHAA B3aHMOCBSA3b
OPraHoOUJI0B KJIETKH. (4 yaca)

HeﬂTeHBHOCTB KJICTKHU KakK e}IHHOfI KOMHJ'IGKCHOfI CUCTCMBI B OCYI].[GCTBJ'I@HI/II/I BCEX
(YHKIIUU KUZHEACSITENLHOCTH: TIOHATHE O CUCTeMax 001e PyHKIIMOHAIBHOTO 3HAUCHUS (CUCTEMBI
OmocuHTE3a OeliKa, SHEPTreTHIECKOTO OOMEHA, TBUYKEHUSA).

MornexymsipHble 0COOEHHOCTH OpraHU3alMH, B3aUMOCBSA3b MEX]y CTPOCHUEM, XUMUYECKON
opranu3anyei 1 GU3N0IOrHYeCKUMH (YHKIMSIMHU KIETOK ¥ BHYTPUKIETOUHBIX CTPYKTYP.

JlaGoparopnoe 3ansTue 10. Kiierounblii nuki. XapakrepucTuka nurepgasnl. (2 yaca)

[Tepuonpl KJIeTOYHOrO IWMKIA: HWHTepdasza, HeiacHue. XapaKTEepPUCTHKAa WHTEPQasbl:
MPECUHTETUYECKUIN, CUHTETHUYECKUA H TMOCTCHHTETHYECKUH tniepuod. I[IpomomKkuTenpsHOCTh
uHTepda3bl U €€ IEPHOJIOB Y PA3HBIX THIIOB KJICTOK M TKaHEH.

JlabopaTopHoe 3ansaTHe 11. XapakTepucTiKa KJI€TOYHbIX JeJIeHHI. (2 yaca)

bunapHoOe nenenue KIeToK IpoKapruoTOB. THIIBI EeIeHUs KIETOK JyKapuOTOB: MUTO3, MEHO3,
aMHTO3, HAOMHTO3. CyIIHOCTh KaXXJOTro croco0a JeNeHnsl KIETKH. YHHBEPCAIBHOCTh CIIOCOO0B
JIeTICHUsI PACTUTENBHBIX, JKUBOTHBIX KJIETOK M KIETOK 4eJOBeKa. MHTO3 — OCHOBHOW CIOCOO
JeTICHUsT KJIETOK JyKapuoToB. Mopdomoruss u Qu3HOIOTHS MHTO3a. MeEXaHU3M JBIKCHHS
MHUTOTHYECKUX XPOMOCOM. MHUTO3 y HpPOCTEUIIMX M €ro OTJIMYHUS OT MHTO32 MHOTOKJIETOYHBIX
opranm3MoB. Meiio3. OTIUUUTENbHBIE OCOOEGHHOCTH HWHTEpP(a3bl Mepel MEpBHIM U  BTOPBHIM
neneHueM Mmeiosa. OTauuuTenbHble 0COOCHHOCTH Mpoda3bl MEPBOTO JIEIEHUST Melio3a OT mpodasbl
MHTO3a (KOHBIOTAIUS, KPOCCHHTOBEP, TPAHCKPHUIIIHA). 3HAYCHUE JUIS BOJIONUU KPOCCHHIOBEPA U
HE3aBUCHUMOI'O paclpesieieHus XPOMOCOM MEXAY [OYepHUMH KieTKamMH. OTIMYuTeIbHbIE
ocobeHHOcTH MeTadas3bl M aHadasbl MEPBOTO W BTOPOTO JENEHHS MeHo3a. AMHTO3 — TpsSMoe
JIeNIeHHE KIETOK. AMHTOTHYECKOE JAEJICHHE — CBOMCTBO BBICOKOCHEIMAIM3UPOBAHHBIX TKaHEMH,
JIETEHEPUPYIOIIUX U MTaTOJIOTHYECKUX KIETOK. DHAOMUTO3 (IpUUUHBI, Mopdosorus). CoMmaTHyeckas
TIOJTUTIIIONTHSL.
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Jlexknmusa 6. buogornueckoe 3HaUeHNe KJIETOYHBIX JAejeHAH. Pa3BHTHE MOJOBLIX KJIETOK
Yy CEMEHHBIX PACTEeHUIl, )KUBOTHBIX, YeJI0BeKa. (2 yaca)

buonornveckoe 3HaueHWE KICTOYHOTO JICICHUS B TOJJICPKAHUH HENPEPHIBHOCTH
CYLIECTBOBaHMS JIOOOT0 BHAA. Y4yacTHEe MHUTO3a B MpOIECCE POCTa W pPEreHepanuy TKaHed u
opraHoB. MecTto Meii03a Tpu cliepMaTroreHe3e W OOreHe3e y JKUBOTHBIX W YEJIOBEKa W TpHU
MHUKPOCIIOPOT€HE3€ M MAaKpOCHOpOreHe3e Yy pacTeHuid. Pas3BuThe >KEHCKOTO M MYMXKCKOTO
ramMmeTouTOB y pacTeHuid. Meio3 Kak OCHOBa B 0OECHEYEHHH OMOJIOTHYECKOTO pa3zHOOOpasws
ocoleil ompeneneHHOro BHaa. buonormueckoe 3HaYEHHE aMHUTO3a, SHIAOMHUTO3a B TMOANEPKAHUU
KU3HECHHOW EMKOCTH KJIETOK. 3HaUCHHE MOTUTLTIOUINH [T DBOJFOIIMH U CEIICKITHH.

Jlexkuus 7. Inddepenunanms KieTok. (2 4yaca)

OHTOreHe3 OCHOBHBIX KIETOYHBIX CTpYKTyp. IlyTm paspaboTku mpoOieMbl OHTOreHe3a
kietku (b. I1. Tokun, A. H. Cryaurckuii). O6pa3oBanue sapa, sApbliika, KapuosieMMbl. OHTOTreHe3
MEMOpaHHBIX U HEMeMOpaHHbBIX CTPYKTyp kieTku. Huddepenumanus kineroxk. Poab sapa u
HUTOIIa3MbI B AuddepeHunanuu kierok. Teopun nuddepenuumanuu. HepsHble 1 rymopaibHble U
¢dakrops! 1uddepenunpoBku. OmyxoneBas TpaHCPOpPMALIUS.

Jleknus 8. IlaTosiorus neieHust KIeTKHU. (2 yaca)

Bnusaue noBpexpatommx (akropoB Ha KieTky. Crernuduueckue M Hecrnenupuueckue
peakiuy KJIETKM Ha noBpexzaeHue. IIpuumHbl M MexaHM3M, JIeXalluil B OCHOBE IIpEBpallleHHe
HOpPMAaJIbHOW KJIETKU B 3JI0KQ4E€CTBEHHYIO (OHKOreHe3). L{uTonornyeckue KpuTepuu CMEPTH KIETOK.
Tunbel spepHOM JereHepanuu (KapUOPEKCHC, KApUOIMKHO3, KapHOJIM3UC, BaKyOJIM3UpPOBAHHAs
sepHast aereHepauus). EcTecTBeHHas (arnonTo3) M HACHIBCTBEHHas (HEKPO3) CMEPTh KIIETOK.
MyTanuu u anonto3. AnonTo3 B MHQULIUPOBAHHBIX KJIETKaX.

Baok «I'mcrosiorust u aMOpHOJIOT U
Jlexknus 8. OnTorenes. 'amerorenes. (2 yaca)

[Ipenmer u Metoasl sMOpuonoruu. CBs3b AMOPHOJIIOTUU C JAPYTHMU OHOJIOTHYECKUMHU
nuciminHamMu. Kpatkue cBeieHus u3 uctopuu 3MOpuosorud. COBpEeMEHHBbIC HAINpPaBICHUS B
IMOPHUOIIOTUH.

[leprionsl pa3BUTHS: TPEIIMOPUOHAIBLHBIA, AMOPUOHAIBHBIA M MOCTIMOPHOHAIBHBIN.
[Ipsimoe u HenpsaAMoe pa3BuTHe. Pa3BuTHe ¢ TOTHBIM U HEMOJIHBIM METaMOP(hO30M.

CrtpoeHne MYXKCKHUX TMOJOBBIX KieTok. Knaccudukanus sHIEBBIX KIETOK pa3IMYHbIX
JKUBOTHBIX TIO COJEPKAHUIO B HUX KenTka SineBbie 0007109ku. OTKpBITHE SMIICBOW KIIETKH
MJIEKOMUTAIOIINUX >KMBOTHbIX. CriepMaToreHe3 U OBOreHe3. buosiornueckoe 3HaueHHE IO0JIOBOTO
Pa3MHOXEHHS.

JlaGoparopublie 3ansitusa 12-13. Ctpoenue mosioBbIX KjaeTok. IlosioBbie :kese3bl. (4
yaca)

[TonoBeie kinerku. CrepmaTto3ouabl MOPCKOW CBUHKHU. SMIEKIETKH JIATYIIKH, KOLIKH.
ITonoseie xkenessl SAnunuk muekonuraromero. CEeMEHHUK MIIEKOIIUTAIOLIETO.

Jlekums 9. Onrorenes. I'ucroreses u opranoreses. (2 yaca)

[lepuonel smMOpuoHanbHOro pazsutus. Jpodienue. Tunsl apobnenus. Mopyna. bracryna.
[Iponecc ractpymsiuuu. Tumbl ractpynsmuu. CrocoOsl oOpazoBanusi Me3onaepMbl. [lepBuuHas u
BTOpHYHAs 1osioctu Tena. J{uddepeHnnpoBka 3apobIeBbIX TUCTKOB. ['McTorenes. 3aknaaka
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OCEBBIX M BHE3apOJBIIIEBBIX OpraHoB. IIpUyMHBI aHOManMii B Pa3BUTUM TKaHEW U OpPraHoB.
B3anMocBs3b OHTO- U (prIIOreHe3a B MPOLECCe pa3BUTHSL.

JlaGoparopHoe 3ansiTue 14. PanHue 3Tanbl S)MOPHMOHAJBHOTO pa3BuTHs. (2 Yaca)

OmtoioTBOpeHUe y JOMmIAaguHON ackapuabl JpoOsenue smu asarymku(2 Gmactomepa, 4
Osactomepa, 8 G1acTOMEPOB, TOTAIbHBIN 3apOJIBIII - MAKpO- U MUKpoMepsl). bractyna narymku.
lactpyna nsarymku. Heiipyna msrymku. IlepBuuHas mosiocka NTHLL. 3aKiiajka OCEBBIX OPraHOB Y
ntull. TymoBulHAs W aMHHMOTHYECKasl CKJIaAKd y mnTull. HepBHas TpyOka, Xopna, KHIIKa,
CIJTAHXHOTOM.

Jleknus 10. IMOpuorene3 XopaoBbix. (2 yaca)

CpaBHUTENbHAS XapaKTEPUCTHKA PAaHHUX OSTaloB SMOPHOHAIBHOTO pa3BHTas XOPIOBBIX
JKUBOTHBIX.

OcHoBHbIE 4YepThl W HIMOpHOTeHe3a y aHaMHUN Ha TMpUMEpe pa3BUTHE JAHIIETHHUKA.
OcoOenHocT pa3BuUTHS aMPuOUl B CBSI3M C HAKOIUICHUWEM >KeNTKa B Kierke. OcoOeHHoCTH
pa3BuUTUA pHIO ¢ MepOOIACTUYECKUMU SHIAMHU. AanTtanus K YCJIOBUAM OKpY’Kalolled cpeasl B
nporecce pa3Butusi. DopMUPOBaHUE CHCTEMa OPraHOB B SMOPHOHANBHBIN meprojl. CTaHOBICHUE
(YyHKIIMOHATBHBIX CHCTEM B MIPOLIECCE PA3BUTHSL.

OcHOBHbIE UepThl Pa3BUTHUA aMHUOT. OcoOeHHOCTH pa3BuTHs pentwinii 1 nTul. CTpoeHue
sul. Xapakrep ApoOieHus u ractpyisinun. OOpa3oBaHne OCeBBIX OpraHoB. PazButue, ctpoeHue u
(YHKIIMOHAJIbHOE 3HAUYE€HUE BHE3APO/IBILIEBBIX OPraHOB: JKEITOUYHOIO MEIIKa, aMHHOHA, CepPO3HOU
000JIOUKM M ajlaHToMca. AjanTanus K YCIOBHMSIM OKpY’KaloIled cpelbl B IPOLECCE pPa3BUTHS.
dopMHUpOBaHUE CUCTEMa OPraHoB B 3MOpHOHaNbHBIA nepuoa. CTaHOBIEHHE (YHKLUMOHAIbHBIX
CHUCTEM B IIPOLIECCE PAZBUTHS.

JlabopaTopHoe 3ansitue 15. DMOpHOHa/IbHOe pa3BHTHE MpeaCTaBHTeJeH TIPyNIbI
aMHHMOT Ha IpUMepe NTHL. (2 yaca)

OTnuuutensHble OCOOCHHOCTH SMOPHOHAIBHOTO TIEpPHOJa OHTOTEHEe3a Ha IpuMepe
npencraButenield  kimacca Iltuiel. BHe3apopplmeBbie  (TIPOBH30PHBIE) OpPraHbl MTHII W UX
(yHKIIMOHAIFHOE 3HAYEHHE.

JladopaTopHoe 3ansTue 16. Passurne mulekonuraommx. (2 yaca)

Ocobennoctu Pa3sBUTHA MIJICKOIINTAOIINX, CBsI3aHHBIC C KHUBOPOXKICHUCM n
BbIHAIIMBaHWEM IuIoAa B MaTke. lloHATHe o moMOBOM LUWKIE. BTopuuHas anenutaibHOCTh
SUIIEKICTOK. XapakTep ApPOOJICHUS W TacTpyJSAIMH. 3aKiaJka OCeBbIX opraHoB. OOpazoBaHHE
3apOJIBIIIEBHIX 000I0YEK U NX 3HaYeHHe. Pa3BuTre xopuona, GOpMHUPOBAHKE TUTAIICHTHI.

OcoOeHHOCTH MPEeHATAIBHOTO pa3BUTUS yenoBeka. DopMupoBaHue M (QyHKIMOHHPOBAHUE
CHUCTEMBbl MaThb — IUIOA. B3anmoaeicTBHE KIETOK, TKAaHEW M OpPraHoB B MPOLIECCE pPa3BUTHSA.
[IpyunHbl aHOManuii B pa3BUTMM TKAaHEW U opraHoB. KpuTuueckue nepuojpl B Ppa3BUTHH
OpPraHU3MOB.

Jeknus 11. InureanajbHble TKAHU. (2 Yaca)

[Ipenmer rucronorus. Onpenenenue nmoHATus TkaHu. Knaccudukanus Tkaneit. Hekoropeie
o0miye 3aKOHOMEPHOCTH (OpMHUPOBaHMSI TKaHEH B OHTOreHe3e. KpaTkas XapaKTepHUCTHKA
COBPEMEHHBIX METOJOB T'MCTOJIOTHYECKUX HcclieoBaHul. CpaBHUTEIBbHBINA TOJXO0 B TUCTOJIOTHH.
MecTo THCTOJOTHH B CHCTEME OHMOJIOTMYecKnX HayK. CBsI3b TMCTOJIOTHH CO HIKOJBHBIM KypCOM
OHOJIOTHH.
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OOmiast XapakTepuCTHKa OSMIHUTEIHAIbHBIX TKaHEW: NPOUCXOXKIEHHE, (YHKIHNOHAIHHOE
MHOT000pazue, Mopdosorudeckne  ocooeHHocTH.  OCHOBHBIE — THUIBI  KJiIacCHUUKAIIIU
SMUTEIMATBHBIX TKaHed. Mopdornoruueckas Kiaccu(uUKalus SIUTEIMEB:  OJHOCIOMHBIMH,
OJTHOPSAHBIA ¥ MHOTOPSAIHBIN (IUIOCKUNA, KyOHMUECKU, TPU3MaTHUECKU); MHOTOCIIOMHBIN TIOCKUN
(oporoBeBaroIIMii 1 HEOPOTOBEBAIOIINI); MEPEXOAHBIN dMUTENHA. [ eHeTHUeckas KiaccupuKanus
snuTenueB. QYHKIMOHANbHAS KiIaccU(UKAIMs SMUTEINEB: KOXKHbBIE, KHUIIEYHBIE, KEJIe3UCThIE,
OCMOpETYJIMPYIOLIME U BbIACTUTEIbHbIE SnUTennu. Pereneparus snutenue. Hexoropeie oOrmiue
3aKOHOMEPHOCTH  JBOJIIOLMOHHOW JMHAMUKHM BAKHEWIIMX Trpynn snurenueB. M3ydenue
SMUTEINATIBHBIX TKAHEH B MIKOJIBHOM Kypce OHOJIOTHU.

JladopaTopHble 3ansiTusi 17-18. dnurenuajbHble TKaHU. (4 yaca)

OnHOCTOWHBIA KyOMYeCKHM W MPU3MATHYECKUH OIHUTENMHA TMOYEUHBIX KaHAJBIEB.
OIHOCIIONHBIN KYTUKYJISPHBH JMUTEIHA KUIIEYHHKA. Me3oTenuil OpromuHbl. MepraTenbHbIi
snuTennid 6e33yOkr. MHOTOCIONHBIN SMUTENUi pOTOBHIIBI TJa3a M KOXKHU Taibla. JKeme3ucTsii
snuteauid. OJHOKJIETOYHBIE >KeJIe3bl IPOCThIE AaNbBEOJISIPHBIE JKEJe3bl JIATYLIKM WM KaObl,
pa3BeTBIICHHBIE JKeJe3bl MHIIEeBOAa. TpyOuaThie xKenesbl 1Ha xkenynka. LlluroBuanas sxenesa.

Jlekuusi 12. CoennHuTEIbHBbIE TKAHU. (2 Yaca)
[IpoucxoxaeHne TKaHU BHYTPEHHEHN CpeIbl 1 MX Kiaccu(ukarus.

Poixnas coenunutenvHas TKaHb. Mopdoriorus v (QyHKIMM KIETOYHBIX (GOPM PHIXION
COCIMHUTENbHON  TkKaHW. MexkierouHoe BemecTBo. KosutareHoBble, 3JaCTUUECKHE U
PETHKYIIIpHbIE BOJIOKHA, HUX (U3NYECKUE CBONCTBA U XUMHUYeCKuil coctaB. DyHKUUU U
XUMHYECKH cocTtaB amopdHoro BemectBa. DopMupoBaHHE MEKKIECTOYHOIO BEIISCTBA U POJIb
KJIETOK B 3TOM IIpoIIecce.

KpoBs u nmumda, kak TkaHu BHyTpeHHeW cpenpl. CoctaB mmia3mbel KpoBH. OcoOeHHOCTH
BHYTPUKJIETOYHOW OpraHU3alii 3pUTPOLIMTOB U KPOBSIHBIX IJIACTUHOK y Y€JIOBEKa.

OnopHble ¥  CKEJETHbIE PA3sHOBUIHOCTH TKaHEHl BHyTpeHHed cpenbl. OOmue
3aKOHOMEPHOCTH OpraHu3aluu U Mopdo-6unoxumudeckoil nupdepeHIupoBKU KIETOK OMOPHBIX U
CKEJIETHBIX TKaHEW MO3BOHOYHBIX U OE€CIIO3BOHOYHBIX KUBOTHBIX.

XpseBast TKaHb. XPSIIEBbIE KIETKU. TOHKasl CTPYKTypa MEXKJIETOYHOIO BEHIECTBA U €TI0
XUMUYECKHH coCTaB. ['McTOreHe3 XpsieBod TKaHU. Buabl XpsIiieBol TKaHU TMAIUHOBBIN Xpsll,
JIaCTHYECKass XpslleBas TKaHb, BOJOKHUCTas XpsmeBas TkaHb. CrpoeHue M (yHKIHUU
HaJXpAIIHULBL. Perenepanys xpsua, BO3pacTHbIC U3MEHEHUS XPALIEBONU TKaHU.

Kocrtaas Tkanb. KocTHbIe KileTkH (0CTEO0JIACTBI, OCTEOIUTHI, OcTeOKIacThl). CTpyKTypa u
XMMHUYECKHH COCTaB MEXKKJIETOYHOIO BellecTBa. ['pyOOBOJOKHHCTass M IJacTUHYATash KOCTHBIE
TKaHU. OCTEOH - CTPYKTypHas €AMHUIIA KOMITAKTHOTO BellecTBa TpyOuaroil koctu. Perenepanus u
BO3DACTHBIC M3MECHEHMsI KOCTHOW TKaHM. CTpoeHHME KOCTH Kak opraHa PocTt kxocTu B MJIMHY U
TONMIWHY. BnusHue BHEImHUX (AKTOPOB Ha pa3BUTHUE KOcTed. V3ydeHHe KOCTHOH TKaHH B
IIKOJIBHOM Kypce OMOJIOTHu.

HGKOTOpHe O6H_[I/IC 3aKOHOMEPHOCTHU 3BOJ'IIOI.IPIOHHOI>1 JWHaMHUKH TKaHEU BHYTpeHHeﬁ
CpCabl. I/I3yquI/Ie COCAUMHUTCIIBHBIX TKaHE# B IIKOJILHOM KypC€ aHaTOMUH.

JlabopaTopuble 3ansitust 19-20. CoennnuresibHbIe TKaHU. (4 yaca)

PetukynsipHas Tkanp auMdarudeckoro ysia. Peixmas coemuHuTenbHas TKaHb. [LnoTHas
COCAUHUTCIIbHAA TKaHb KOJUJIACHOBOI'O THUIIA (CYXO)KI/IJIBG). IImornas COCANHUTCIIbHAA TKaHb
AJACTUYECKOTO THMA (dJacTHYECKas CBA3Ka). | MamMHOBBIN Xpsly (Tpaxeu, pedpa WiIu CyCTaBHBIN).
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DNacTUYECKUM XS] MEXIO3BOHKOBOTO JAKCKa. [lepBUYHBII Cpe3 KOMIIAKTHOTO BEIECTBA
TpyOuaToit kocT. KpoBb uesoBeka u JSATYIIKH.

Jeknus 13. MplmeyHble TKaHU. (2 yaca)

[Ipoucxoxnenue, kiaaccudukamus H OO0ImAds XapaKTEPUCTHKA MBIIICYHBIX TKAaHCH.
[TonepeuHomnonocaTele MBIIEYHBIE TKaHHW. ['MCTOre€HE3 MONEpPEeYyHONOoJI0CcaTol Mblbl. [naakue
MBIIIIBI  O0ECIIO3BOHOYHBIX KUBOTHBIX. [HCTOreHe3 rnaakoi MblIeuyHol TKaHu. H3ydeHue
MBIIICYHBIX TKaHEH B IIKOJILHOM Kypce OHMOJIOTHH.

JlabopaTopHuble 3ansiTus 21-22. MblleyHble TKaHU. (4 yaca)

I'magkass ~ MbloieyHas  TKaHb  (CTEHKM — KHMIIEYHMKA  WJIM  MOYEBOrO  ITy3BIps).
[Tonepeunormnonocarbie MBIIILHI s3bIKa. CeplieuHast MbIIIIIA.

Jleknus 14. HepBHas TkaHb. (2 yaca)

O6mass MmoppoyHKITMOHAIBHAS XapaKTEPUCTHKA HEPBHOW TKaHW. Mopdonorudeckas u
(dbyHKIIMOHANBHAS KIaccUUKalKsg HEUPOHOB. Teopuu MpOUCX0XKACHU HEUPOHOB. Teno HelpoHa -
nepekapuoH (siapo, BemiecTBO Huccns, HeilpoduiaMeHThl W Apyrue OpraHOMIbI M BKIIFOUCHHS
uToria3Mel). Ponb mMemOpaHbl M crnenuUUecKUx OpPraHOUIOB B OCYIIECTBICHHWU (DYHKIUU
HelipoHa. Heiipocekperopusie kieTku. OTpPOCTKA HEPBHBIX KJIETOK. CTpoeHHEe MSIKOTHBIX U
0Ee3MSKOTHBIX HEPBHBIX BOJOKOH. OOpa3oBaHHWE U MHUKPOCTPYKTYpa MHUEIMHOBBIX OO0OJOYEK.
Cunarncel. YIbTpacTpyKTypa CUHAIICOB.

Crpoenne u (QyHKIUA HeWpornuu. OneHauma. Actporius.  OIUTOAESHIPOTIIHS.
B3auMooTHOLIEHUST HEPBHOW TKAHW, HEWPOHOB W HEUPOrJIMU. ['MCTOreHe3 HEPBHOM TKaHM.
Perenepanuss HepBHOM TKaHM. DJIEMEHTBl CPaBHUTEIBHON THCTOJIOTMM W HBOJIIOLUU HEPBHOMN
TKaHu. HekoTopble 001re 3aKOHOMEPHOCTH IBOJIOLMOHHON TUHAMUKH TKaHEH HEPBHOU CHCTEMBI
N3yuenuie HepBHOM TKaHU B IIKOJBHOM Kypce OUOJIOTHS.

JlaGoparopnoe 3ansiTue 23. HepBHasi TkaHb. (2 yaca)

MynbTUIONSAPHBIE HEPBHBIE KIETKM CETYATKHU Iia3a. TUrpouJ B JABUTATCIBHBIX HEPBHBIX
KJIETKax crnuHHOro mosra. HelipoduOpmiabsl B TeX ke KiIeTkax. MSKOTHbIE HEpPBHBIE BOJIOKHA
CEJAJIMIIHOIO HepBa. be3MsAKOTHBIE HEPBHBIC BOJIOKHA.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MHN

B mpouecce ocBoeHus aucuMmiauHbl «LIUTOIOrMS M TUCTOJOTUS» MPUMEHSIOTCS
TpaIWIMOHHbIE (DOPMBI OpraHHU3aIMN ayJUTOPHOW pabOThHI: JEKIUH, J1adopaTOpHbIE 3aHITHS,
KOJUIOKBUYMBI, B paMKax KOTOPBIX IPEIyCMOTPEHO HCHOJIb30BAaHUE TEXHOJIOTUU IMPOOIEMHOIO
o0y4eHus1, akTUBHBIX ()OPM U METOJI0B 00YUEHHUsI, TPEICTABICHHBIX B TaOJIHULIE.

Ha3zanue pazgena, Bun 3ansThit AKTUBHBIE OPMBI U METOBI OOYUEHUS
TEMBI
Mukpockonu4eckoe u JlabopatopHoe Pabora B MajibIX rpynmnax: aHajau3
CyOMHMKpPOCKOIIMYECKOE 3aHATHE MUKPOIIPENapaToB, PELICHUE KOHTPOIbHBIX
CTpOCHHE U BOIIPOCOB M KOHTPOJIBHBIX 33]1a4.
(YHKIMOHUpPOBaHNE
MeMOPaHHBIX KOMIIOHEHTOB
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LUTOIIA3MBL.

MUuUKpOCKOITMYECKoe JlabopaTopHoe VYuebnas uccnenosarensckas padora (YUP) no

CyOMHKPOCKOITHYECKOE 3aHATHE HM3YYEHUIO MUKPOTIPENapaTOB U «HEMBIX»

CTPOCHHE U mukpodororpadumii. 3ammra pador.

(YHKIIMOHUPOBAHHE HE

MeMOpaHHBIX KOMIIOHCHTOB

LUTOILIA3MBI

Crpoenue, xumrdeckuit coctaB | JlabopaTopHoe Pabota B mapax (mpoBepka 3HaHHI IPYT ApyTa).

1 GyHKIMKA UHTEPHA3HOTO 3aHATHE

sapa. XpOMOCOMBI.

CTpyKTypHBIE KoMIioHeHTHI | Komroksuym Amnanns «HEMBIX)» MHKpPOTIPETIapaToB 51

KJIETOK MukpogoTorpaduii. Pemenue TBopueckux 3ajad.

Buonornyeckoe 3HaueHme JlabopaTopHoe Urpa «Kitetka: cTpykTypa u QyHKIHIY.

KJIETOYHELIX AeJieHuil. Pa3zButue | 3aHsaTue

MOJIOBBIX KJIETOK Y CEMEHHBIX

pacTeHui, )KUBOTHBIX,

YeJI0BEKA.

Crpoenne sapa u paencHue | Komnokeuym PacmmdpoBka «HEMBIX» PUCYHKOB.

KJIIETOK

ITaTonorus xiueTok Jlexuus Kpyraetii  cron «llaromorudeckue W3MEHEHUS

KIIETOK.

OMOpPHOHAIIEHOE pasButue | JlaboparopHoe Oo6yuatomas urpa «Oco0eHHOCTH 3MOPHUOTEeHE3aY.

MpecTaBuTeNei TPYNIBI | 3aHATHE

aMHHOT Ha PUMEPE IITHII

Pa3BuTtre MIeKONMUTAIOIUX JlaGopaTopHoe Kpyraetit  cron  «Kputuueckue mnepuoasl B
3aHATHE pa3BUTHHU OpPTaHU3MOB. OmMOpuonorus 5

AMMYHOJIOTHS.

CoeuHUTEIbHBIE TKAHU JlaGopaTopHoe Pabota c Tekctom. Pemenne TBOpueCKuX 3a/ad.

3aHATHE

OcHOBHOI 00beM yueOHOTO BPEMEHHU, OTBEJCHHOTO JAHHOW NMPOrpaMMoOi Ha NPOBEJCHHE
KOHTaKTHOM pabOThl CO CTyAE€HTaMH, MCIONb3yeTcs Ui Ja00paTOpHbIX padOT, B XOJ€ KOTOPBIX
OCBaMBAIOTCSl MPAKTUYECKHE YMEHHMS M HaBBIKM MCCIIEJOBATENbCKON AEATENbHOCTU: paboThl C
MHUKPOCKOIIMYECKUMHU OOBEKTaMH M TEXHUKOW, M3TOTOBJIEHUS BPEMEHHBIX IpernapaToB, aHAIU3a
MHUKPOCKOIMMMYECKUX 00BbEKTOB U MHUKpOQoTOorpaduil, MoJIeIUpPOBaHUS OMOJIOIMYECKUX 00BEKTOB U
SBJICHUHM, CO3/aHUA HAy4YHBIX DPHUCYHKOB. Takxke (opMupyroTCs Npo(dhecCHOHANbHBIE HAaBBIKH,
HeoOXOAUMBIEe ISl JaibHeHel paboTel B ILIKOJE: JeJIaTh BBIBOJABI M OOOOIIEHUS, COCTaBIAThH
JIOTUYECKHE CXEMbl, TaOJIMIIbI, aHATU3UPOBATh HAYYHBIA TEKCT, IPOBOAUTH JaOOPATOpHbIE pabOTHI
0 pa3jena MKoJIbHOro Kypca «Lluronorusy, «['McTonorus 1 SMOPHOIOTUS».

Peamusanuss  gaHHOM  NporpaMMbl  IIPEAYCMAaTpuUBaeT  AaKTHMBHOE  KCIOJIb30BaHHUE
MYJIbTUMEJUATEXHOJIOTUI. M37105)KeHne JIEKIIMOHHOIO MaTepuala COINPOBOXKIAETCS IPOCMOTPOM
(parMeHToB BHJICO- 1 KHHO(PHIBMOB, KOMITBIOTEPHBIX MPE3CHTAIHHA.

19



6. YHEBHO-METOAUYECKHUE MATEPUAJIbI

6.1. Opranusanusi caMoOCTOATEJIbHONH Pa0d0OThI CTY/ICHTOB

TeMbl 3aHATHI KoanuecTBo yacoB Copep:xanue DopmbI
CaMOCTOSATETbHOI koHTpoJss CPC
Bcero Ayautop- | CamocTosiT. padoThI
HBIX padoThI
Paznen 1. Teopus 14 6 8
KJIETOYHOTO CTPOEeHHSs
OpraHHU3MOB
Tema 1. Beenenue B 4 2 2 1. IToaroToBKa K 1. Dkempecc-
IIUTOJIOTHIO. 9KCIIPECC-0IPOCy. ompoc.
Teopus KIETOUHOTO CTPOEHUS 2. Koncnekr no teme | 2. I[Iposepka
OpTaHHU3MOB. «Hcropus
CTaHOBIICHUS U KOHCIICKTA.
pa3BUTHSA
LUTOJOTHI.
Tema 2. YpoBHU OpraHU3aLUU 4 2 2 1. IToaroToBka K 1. Okempecc-
JKMBOM MaTepuH. 3KCIPECC-0MIpocy. ompoc.
Tema 3. MeTonbl 4 2 2 1. ITogroToBka K 1. Dxcmpecc-
UCCJIEJIOBaHMUS KIIETKH. 9KCIIPECC-0MpocCy. orpoc.
2. 3anonHeHue 2. IIpoBepka
TaOIUIIBI K MPaBIIHHOCTH
nmabopaTOpHOMY 3aITOTHCHHS
3agsaThio Ne 1. TaOJIUIIBI TTO
CaMOITOJITOTOBKE
Ne 1.
3.
B3aumMokoHTpOIB
KOHTPOJIBHBIX
BOTIPOCOB H
KOHTPOJBHBIX
3ama4 (paboTa B
napax
NIEpPEeMEHHOTO
COCTaBa).
Pa3gea 2. OHToreHeTn4eckoe 40 20 20
4 (pyHKIMOHAJIBHOE eIUNHCTBO
BHYTPUKJIETOYHBIX CTPYKTYP
Tema 4. Bo3HUKHOBEHHE 8 2 6 1. IToaroToBka K 1. Dxcmpecc-
KJIETKU B ITPOIIECCE IBOIOLHH. 9KCIIPECC-0MpocCy. ompoc.
2. CocTaBUTH 2.
KOHCIIEKT CTaTbu CobecenoBanne
I'yruna B.N. 110 MaTepuaiam
«CoBpeMeHHbIE cTaTeu.
MIPE/ICTaBJICHHS 00
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SBOJIIOLIMY KIETKH //
1 ceHTs0pSL.
[Ipunoxenue
«buomorusy. 1996.
No22,23. u

crarbu [evimep 1. u
np. Kak mosiBunmuch
TiepBbIE KIETKH //
IIpupona. 1989. Ne

10. C. 3-10.
Tema 5. MUKpOCKOTIMYECKOE U 10 1. [loaroroBka k 1. Dxcnpecce-
CYOMHKPOCKOITHIECKOE 9KCIIPECC-0MPOCy. orpoc.
CTPOCHHUE H
(1)YHKLII/IOHI/Ip0BaHI/Ie 2. 3amonHeHne 2. [IpoBepka
MEMOpaHHBIX KOMIIOHEHTOB Tabu1 1o HIpaBUIIBHOCTH
LMTOILIa3MBI. CaMOITIOAIrOTOBKEC Ne 3aIllOJIHCHUA
2-5. TaOJIHII 10
CaMONOJTrOTOBKE
3. Pemenue
KOHTPOJIBHBIX No 2-5.
BOIIPOCOB U
KOHTPONBHBIX 3a7ad. | 3-
B3aumokoHTpoIB
KOHTPOJBHBIX
BOTIPOCOB H
KOHTPOJBHBIX
3amad (paboTa B
mapax
MIEPEMEHHOTO
COCTaBa).
Tema 6. Muxpockonuyeckoe u 8 1. IToaroTroBka 1. Okcmpecc-
CYOMHKPOCKOITUIECKOE JKCIIPECC-OMPOCY. ompoc.
CTPOCHHUE H
(I)yHKI_[I/IOHI/IpOBaHI/IC HE 2. 3amnonHeHne 2. HpOBepKa
MeMOpaHHBIX KOMITOHEHTOB TabJuI 10 IIPaBUIILHOCTH
IIITOTUIA3MBI. CaMOIIOATIOTOBKe Ne 3aIT0JIHEHMS
2, 6. TabJIuUII 11O
CaMOTOJrOTOBKE
3. Pemienne
KOHTPOJIbHBIX Ne 2, 6.
BOTIPOCOB H
KOHTPOIBHBIX 337124, | 3-
B3aumokoHTpONIB
KOHTPOJIBHBIX
BOIIPOCOB U
KOHTPOJBHBIX
3amad (paboTa B
mapax
MIEPEMEHHOTO
COCTaBa).
Tema 7. Ctpoenue, 8 1. IloaroToBka K 1. Okempecc-
XUMHUYECKHM COCTaB U SKCIIPECC-0MPOCY. ompoc.
¢yHKIMK MHTEPHA3HOTO SApa.
XUMHUUYECKUU COCTaB U 2. 3amoHeHnE 2. HpOBepKa
CTPYKTYpa XpOMOCOM. Ta6JII/ILILI 10 IIPaBUIIBHOCTH
camorioaroroBke Ne 7.| 3armoJIHeHUS
TaOHIIBI TIO
3. Pewienue CaMOIIOATOTOBKE
KOHTPOIBHBIX No 7.
BOIIPOCOB U
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KOHTPOJIbHBIX 3aJiav.

3.
B3anMoKOHTPOIIB
KOHTPOJIbHBIX
BOIPOCOB U
KOHTPOJIbHBIX
3amad (paboTa B
mapax

MePEMEHHOTO
COCTaBa).
Tema 8. CTpyKTypHas u 8 1. IloaroToBka K 1. Okempecc-
(YHKIIMOHATIBbHAS B3aUMOCBSI3b 9KCIPECC-0MIpocCy. ompoc.
OPTaHOMJIOB KIIETKH.
2. CocraBneHne 2. IIpoBepka
PHCYHKOB U CXEM IO | MPaBUIIBHOCTH
Teme «CTpyKTypHas COCTAaBJICHUS
U QyHKIMOHANBHAS PHUCYHKOB U
B3aUMOCBSI3b CXeM.
OpPraHOMJIOB KJIIETKNY
3. Yuacrtue B
urpe «Knerka:
CTPYKTypa u
(byHKIANY.
Pa3znen 3. IluToreHernueckue 14
OCHOBBI H MEXaHU3M
BOCIPOU3BEIEHMSI KIETOK
Tema 9. KneTouHbIH UKII. 4 1. IToaroToBKa K 1. Dkempecc-
XapakTepucTuKa HHTepGasbl. 9KCIIPECC-0MpPOCYy. orpoc.
2. 3anonHeHue 2. IIpoBepka
TaOJHIIBI TIO NPaBUIBHOCTH
caMoIoaroToBke Ne 3aI0JTHEHHS
8. TaOIULBI IO
CaMOIIOATOTOBKE
3. Pemrenne No 8.
KOHTPOJBHBIX
BOIIPOCOB U 3.
KOHTpPOJIBHBIX 3a/1a4. | B3aumoxoHTpoIb
KOHTPOJIBHBIX
BOIIPOCOB H
KOHTPOJIBHBIX
3amad (paboTa B
napax
MIEPEMEHHOTO
COCTaBa).
Tema 10. XapakTepuctuka 4 1. IloaroToBka K 1. Okempecc-
KJIETOYHBIX JICJICHUH. 9KCIIPECC-0MpocCy. ompoc.
2. 3amonHeHME 2. [IpoBepka
TabHIL TTO MPaBUIBHOCTH
CaMOIOATOTOBKE Ne 3aI0JTHEHHS
9, 10. TaOIMIIBI IO
CaMOITO/ITOTOBKE
3. Pemenue Ne 9, 10.
KOHTPOJIBHBIX
BOIIPOCOB U 3.
KOHTpPOJIBHBIX 3a/a4. | B3ammokonTpoin
KOHTPOJIBHBIX
BOIIPOCOB H
KOHTPOJIbHBIX
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3ama4 (paboTa B

napax
MIEPEMEHHOT 0
COCTaBa).
Tema 11. Buonornueckoe 6 2 4 1. IToaroToBKa K 1. Dkempecc-
3HAaYE€HHE KJIETOYHBIX AEICHNM. 9KCIIPECC-0TPOCy. orpoc.
Pa3BuTHE MOIOBBIX KIETOK Y
CEMEHHBIX pacTEeHUH, 2. CocTaBnenue 2. IIpoBepka
JKHBOTHBIX, YETTOBEKA. CXEM-PUCYHKOB 10 MPAaBUIBHOCTU
Pa3BUTHIO MTOJIOBBIX BBIMOJIHEHUS
KJIETOK Y CEMCHHBIX CXEM-PUCYHKOB.
pacTeHui, )KUBOTHBIX
M 4JeJIOBEKA.
Pa3nen 4. OHTOreHe3 KjiIeToK 12 4 8
Tema 12. Inddepennparus 6 2 4 1. I[TogroToBka 1. Okcmpecc-
KJIETOK. 3KCIIPECC-OMPOCY. ompoc.
2. CocTaBUTH 2.
KOHCIIEKT CTaTei CobecemoBanue
10 MaTepragam
Jlamasun U. Bemok | crareit.
OITYXOJICBBIC KICTKH
// Hayka 1 )KW3Hb,
1995. Ne 10.
Jlanasun . Kak
YCMHUPUTB OHOTEH //
Hayka u >xu3Hs.
1991. Ne 4.
Bpayn A. .,
Ilyuenok U. A.
VYBenuueHue
YCTOMYMBOCTH
KJIETOK K
MTOBPEKTAFOIIUM
BO3EHCTBUSIM M €70
MEXaHU3MEI //
Buoiorus B 1ikoe.
1988. Ne 1. C. 12.
Tema 13. ITaTomorus KJIETOK. 6 2 4 1. ITogroroBka K 1. Dxcmpecc-
AKCIIPECC-0MPOCY. ompoc.
2. IlogroToBKa K 2. YuactHe B
KpYTJIOMY CTOITY pabote Kpyrioro
«ITatomornyeckue cTojia
H3MEHEHHS KIIETOK» «ITaTonornueckue
HM3MEHEHUS
KJIETOK).
Pa3ngen 5. OHTOrEeHe3 KJIEeTOK 38 16 22
Tema 14. OnToreHes. 12 6 6 1. Pabora c 1. Dxcnpecce-
Tl'amerorenes. OCHOBHOM U OIPOCHI.
JIOTIOJTHUTEIEHOMU
2. TecThl.

JIUTEPATYPhI IS
MOJITOTOBKH K
9KCIIPECC-OIPOCaM.

2. CocraBiieHne

3. IIpoBepounas
pabora.
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TaOJIUIBI
«CpaBHUTETbHAS
XapaKTEePUCTUKA
criepMaTo- u
OOI'E€HE3aN.

3. Pabora o

4. OTBeTH Ha
BOTIPOCEHI 3a4eTa.

HU3YYEHUIO
MUKpOIIpETapaToB.
Tema 15. Onrorenes. I'ucto- 10 4 6 1. Pabota ¢ 1. Dxcmpecce-
1 OpraHoOTeHEe3. OCHOBHOH H OTIPOCHI.
JIOTIOJTHUTETbHON
JIUTEpaTyphl 1iis 2. Tectsl.
MOJITOTOBKH K
IKCIPECC-ONPOCcaM. 3. Konrponbnas
pabora.
2. «UreHue»
MHKPOIIPENaparos. 4. OTBetsI Ha
BOIIPOCHI 3a4eTa.
Tema 16. dmOpuorenes 16 6 10 1. PaGora ¢ 1. Dkcnpecc-
XOPJOBBIX. OCHOBHOH H OTIPOCHI.
JOTIOTHUTEIHHON
JINTEPATYyPBI 11 2. Tectsl.
MOJITOTOBKH K .
9KCIPECC-ONPOCcaM. 3. Yeruprit onpoc
o 2 TemMam.
2. CamocTosTenbHOE
usyuenne yueGnoro | 4- IIpoBepounas
Marepuala 1o pabora.
TeMaM:
5. OTBeTHI Ha
« DMOpHOTeHe3bI BOIPOCKL 339€Ta.
pBI0O U
MIPECMBIKAIOLIUXCSD).
3. CamocTodATeNnbHOE
3ar0JTHEHHE TAOIHIIbI
«OMbpuoreHe3
XOPIOBBIX).
Paznen 6. Yuenne o TkaHsAX 42 20 22
Tema 17. DuutenuanbHble 12 6 6 1. Pabota ¢ 1. Dxcmpecce-
TKaHH. OCHOBHOU U OMPOCHI.
JIOTIOJTHUTEEHOMN
JUTEpPATYphI A1 2. Tectsl.
MOJITOTOBKH K
DKCITPECC-OIPOCAM. 3. Iposepounas
pabora.
2. «YreHue»
mukponpenapatopy. | 4- OTBETHI Ha
BOIPOCHI 3a4eTa.
Tema 18. CoenuHutenbHbIE 12 6 6 1. PaGota ¢ 1. Dxcmpecc-
TKaHHU. OCHOBHOH U OIIPOCHI.
JIOTIOTHUTEIHHON
2. TecTsl.

JUTEPATYPHI A
MIOJTOTOBKH K
9KCIIPECC-OIPOCAM.

2. «Urenuey»
MUKPOTIPENapaToBy.

3. KonrponsHas
pabora.

4. OTBeTHI HA
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BOIIPOCHI 3a4eTa.
Tema 19. MplilieuHble TKaHHU. 8 4 4 1. Pabota ¢ 1. Dxcmpecce-
OCHOBHOH H OTIPOCHI.
JOTIOJTHUTENEHON
JUTEpPATyphI I 2. Tectsl.
MOJTOTOBKH K
skenpecc-onpocam. | 3+ KoHTposbHas
pabora.
2. «YreHue»
Mukponpenapatopy, | 4- OTBETHI Ha
BOIPOCHI 3a4eTa.
Tema 20. HepBHas TKaHb. 10 4 6 1. PaGora ¢ 1. Okempecc-
OCHOBHOH U OIIPOCHL.
JOTIOJTHUTENEHON
JINTEPATYPBI 1A 2. TecTsl.
MIOJTOTOBKH K
skenpecc-onpocam. | 3+ KoHTposbHas
pabora.
2. «YreHue»
mukponpenaparos, | 4- Tenne
«CIIETBIX»
3. CocraBneHue MHKpOIIpEIapaTos.
TabmuIB! « THmbr
HeHpormm» 5. OTBeTHl Ha
BOIIPOCHI 3a4eTa.
OK3aMeH 45 45 IToaroroska OtBer Ha
9K3aMEHy 9K3aMEHe
Hroro 216 74 142

6.2. Opranu3anms TeKyuero KOHTPOJIsi M MPOMeKYTOYHOM aTTeCTAlNHU

Texkyuuii KOHTPOJIb YCIIEBAEMOCTH BKJIIOUYAET:

e pealu3alMio HAKOIUTEIbHOM OauIbHO-pEHTHUHIOBOM cucteMbl B (¢opMe 3Kcrpecc-
OIIPOCOB U OLIEHKU Y4eOHO-UCCIIe10BaTEIbCKOW aKTUBHOCTH;

® OIEHKY YpPOBHS CaMOIIOATOTOBKH CTYJEHTOB K 3aHATHUAM B XOJ€ CHCTEMAaTHYECKOU
MPOBEPKU TaOJIUIl U OOCYXKJIEHUST KOHTPOJIBHBIX BOIPOCOB U 3a/lay, MEPEUYHCICHHBIX B
3aJlaHuU 10 CaMOTIOATOTOBKE K KaXX/10My J1a00paTOpHOMY 3aHSATHIO;

® T[IPOBCPKHU TMPABUIIBHOCTU BLIIIOJHCHUA HUTOJOTMYCCKUX PHCYHKOB Ha KaXAOM

Ha60paTOpHOM 3aHATHH,

® TEPMHUHOJOTHYECKHM NUKTAHT (YEThIpe TEPMHUHOJOTHYECKHX TUKTAHTa OPraHU3YIOTCS

Ha J1JaOOPAaTOPHBIX 3aHATHUSX )

® [IPOBEPKHM YMEHUH «UUTATh» MUKpodoTOorpadun Ha KaxxaoM J1abopaTOPHOM 3aHIATHUH;

® TIpOBEpKa KOHCIIEKTOB HAYYHBIX CTaTeH (Ha Ja0OPATOPHBIX 3aHATHUSAX);

e coleceroBaHME IO MaTepuanaM 3aKOHCIEKTHPOBAHHBIX CTaTedl (Ha 1a0OpaTOPHBIX

3aHATHUSAX).

HpOMe?KyTO‘lHaﬂ arrecranus

[IpomexyTouHas arrectanus Mo AAHHON AMCUMILIMHE IPOBOAMTCA B (opMe dK3aMeHa, Ha
KOTOPOM IIPOBEPSIETCS:
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- YCBOEHHE TEOPETUUECKOTO MaTEpHUaa;
- YMEHHE paboTaTh ¢ MUKPOCKOIIOM U «YHMTATh MperapaThl 0¢3 MOANUCH;

- YMEHUC aHAJIMU3UpOBAThL MaATCpuajl, IHIPOBOJAUTH CPABHCHHUA, OSKCTPAIOJIUPOBATH O6HII/IG
3aKOHOMCPHOCTH HAa YaCTHBIC CUTYyallUH.

Ilpumepnoiit nepeuens 60npocos K IK3IAMEHY.
IlepeyeHb OCHOBHBIX BONIPOCOB.

1. HuTonorus kak Hayka. MecTo LIUTOJIOTMH Cpear OMOJIOrMYECKUX HAYK.
2. MeiioTnueckoe AeIeHUe KIETOK.
3. Hcropus coznanus Ki1eTo4HoN Teopur. OCHOBHBIE MOJI0KEHUS KIETOYHON TEOPHH.
4. CrpyKTypa MUTOTHUECKHUX XpoMocoM. Kapuotum u ero xapakTepucTuka.
5. MeTozbl U3y4eHUs KIETOK.
6. XapakTepucTHKa KJIETOYHOIO IUKJIA.
7. CpaBHUTEIBHBINA aHAJIN3 IPOKAPUOTUYECKUX U 3YKAPUOTUYECKUX KIIETOK.

8. Snpeimuko. Xumuueckuil cocta, GpyHKIMU. CBs3b AApBILIKA C IPYTHUMHU OpraHOUaMU
KJIETKH.

9. XapakTepucTHKa MaKpOMOJEKYJSIPHOTO YpPOBHS OpPraHM3allMU JKUBOW MaTEpHH.
OcobeHHocTH (YHKIIMOHUPOBAHUS BUPYCOB.

10. IIpokaproTHYeCKUil ypOBEHb OpraHU3aluu JKUBOW Marepuu. OOIIHOCTH CTPOCHUS
KJICTOK NMPOKAPUOT U SyKapUOT.

11. XapakrepucTika MaKpOMOJCKYJISIPHOTO YPOBHS OpraHM3allMd JKUBOW MAaTECpHH.
OcobenHocTr (PYHKIMOHUPOBAHUS BUPYCOB.

12. IIpokaprnoTHueCcKiii ypOBEHb OpPTaHHW3allMU >KUBOW Matepun. CpaBHUTEIHHBIA aHAIIN3
MIPOKAPUOTHYECKUX U 3YKAPUOTHUUECKUX KIIETOK.

13. lHBarnHaninoHHasi TMIOTE3a BOSHUKHOBEHUS SyKapUOTHUECKON KIIETKH.
14. XpomaTuH uHTEp(a3HOro sipa.

15. Anmapat ['onpmxu (cTpoenne, QyHKIUN).

16. CTtpykTypa 1 XMMUs KJIE€TOYHOTO Sipa.

17. CumOHuOTHYECKas TUTIOTE3a BOSHUKHOBEHHS SyKapHUOTHUYECKON KIIETKH.

18. PecHrukH U KTYyTHKH (CTpOCHUE, PYHKIIHUH).

19. T'unoTe3a cuHOaKTEpHOTreHe3a B BOSHUKHOBEHUH DYKAPHOTHUECKOM KIIETKH.
20. MutoxoHapuu (CTpOCHHE, MEXaHU3M (PYHKIIHOHUPOBAHUS).

21. CrpykrypHas ¥ QyHKIHMOHAIbHAS B3aUMOCBS3b OPTaHOMUI0B KJIETKH.

22. Pubocomsl (cTpoeHue, MexaHu3M (PYHKITMOHUPOBAHHS ).

23. Mexanu3M (pyHKITMOHUPOBAHHS XPOMOCOM.
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24. DHponna3MaTudeckas ceTh (CTpoeHue, GyHKINN).

25. Ilnactuas! (pa3sHOBUIHOCTH, CTPOCHHE, MEXaHU3M (JOTOCHHTE3Q).
26. CylHOCTbh U3BECTHBIX CITIOCOOOB JCIICHUSI KICTKHU.

27. JInuzocomsl (cTpoeHue, PyHKITUN).

28. buosiornyeckoe 3Ha4eHNE U3BECTHBIX CIIOCOOOB AEJIEHUS KIIETKH.
29. Knerounsie MmemOpansl. [1nazmanemma (ctpoenue, GyHKIIHIH).
30. OTnuunTensHble 0COOEHHOCTH Mei03a OT MUTO3a.

31. MukpoTtpy0O0uKH, IEHTPHONIHU (CTpOeHHE, PYHKIINN).

32. XapakTepucTHKa MUTO3a.

33. Pa3BuTHeE NOJIOBBIX KJIETOK Y dKUBOTHBIX, YEJIOBEKA U CEMEHHBIX PACTCHUI.
34. HopMa 1 maToJIorusi KIETKH.

35. .BkmroueHus OUTOIITIa3MBI. 3HadyeHHne OUTOIIIIa3MAaTUYCCKUX BKJIFOUEHHI B MeTa0OIM3ME
KJICTOK 1 OpraHu3Mma.

36. XapakTepucTuKa aMUTO3a, SHIOMHUTO3a.

37.Ilonsitue 00  oHTOreHeze, (¢umorenese, dMOpuoreHese. (OCHOBHBIE  ATaIbI
3M6pI/IOHaJ'IBHOFO pa3BI/ITI/I$I, HpI/IcyH_II/Ie BCEM BUAaM XHUBOTHBIX.

38. OCOOCHHOCTH CTPOCHUS CIEPMATO30HIOB, CBS3aHHBIE CO CHEIM(DHUKON BBITOIHICMOMN
UMU (QYHKITHH.

39. Oco0GeHHOCTH cTpoeHus silekieToK. [IpuHImnbI Knaccupukanuu SHIEeKIeTOK.
40. Pa3BuTHE MY>XCKUX MOJIOBBIX KJIETOK, UM CIIEPMATOTCHE3.

41. Pa3BuTHE )KEHCKHX ITOJIOBBIX KJIETOK, HJIM OBOTEHES.

42. Obuue u cienupuyecKkue 0COOEHHOCTH ClIepMaTOreHes3a U OBOreHe3a.

43. Omioa0TBOpEHKE, €ro OMOJIOTUYECKas CYITHOCTb.

44. [lpoGnenHue, TATIBI APOOJICHHS 3apOIbIIIA Y PA3TMYHBIX TTO3BOHOYHBIX.

45. brnactyna. Buasl 6macrysi.

46. T'actpymsiumsa. OCHOBHBIE CIIOCOOBI MPOTEKAHUS racTpysinuu. ['acTpyna.

47. CnocoOsl 00pa3oBaHus Me30epMbl U ee 1uddepeHnnpoBKa.

48. 3apopliieBbIe JIUCTKU U UX U PepeHIIMPOBKA.

49. OceBoif KOMITJIEKC 3a4aTKOB Y 3apo/ibllia U ero (opMHpoOBaHHE.

50. IIpoBu3opHbIe (BHE3aPOABIIIEBbIE) OPraHbl, BUIbI U UX (YHKIHNOHAILHOE 3HAUCHUE.
51. Anamuuu. OCHOBHBIE YepThl SMOpPHOTEHE3a Y aHAMHHH.

52. OcobGeHHOCTH Pa3BUTHS JIAHIIETHUKA, aM(puOuH, poIO.
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53. AMHHOTBL. OCHOBHBIE UepTHI SMOpPHOTeHe3a Y aMHUOT.
54. OcoOEHHOCTH Pa3BUTHSI PENITUIIUN U TITHULL.

55. OcoOEHHOCTH  pPa3BUTHS  MJIEKONMTAIOLIUX, CBSI3aHHBIE C JKUBOPOXKACHUEM H
BBIHAIIMBAHUEM ILIOJIA B MaTKe.

56. B3auMocBsizb OHTOreHe3a © (UIOreHe3a B MPOIEcce Pa3BUTHS  XOPIOBBIX,
OuoreneTnyeckuii 3akoH I exkens-Mrosepa.

57. OcoOGeHHOCTH TTPeHATAIBHOTO PA3BUTHS YEJIOBEKA M MIICKOTTUTAIOIITUX.
58. Ctpoenue u GyHKINHU TOJTOBBIX JKeJe3.

59. Mopdo-byHKIIMOHaTbHAS XapaKTEPUCTUKA STUTETUATBHON TKAHU.

60. IIponcxoxaeHue u 0COOEHHOCTU KOXKHOTO AIUTEIHUS, ME30TEIHSI.

61. Onpenenenue MoHATUS «TKaHby. Kiaccupukamus u npoucxoxaenue Tkaneid. OOmas
XapaKTepUCTHKa TKaHEH.

62. Mopdo-hyHKIIMOHATBEHAS XapaKTEPUCTUKA KEIE3UCTOTO AIUTEIHSI.

63. Mopdo-hyHKIIMOHATIEHEIE H  TUCTOTCHETHYECKHE OCOOCHHOCTH  KHUIIEYHOTO U
JIBIXaTEIBHOTO SITUTEIIHEB.

64. Mopdo-hyHKIIMOHAIbHASI XapaKTEPUCTHUKA COSTUHUTEILHON TKAHU.

65. OcoOOEHHOCTH CTpPOEHUs, JOKAJIU3alMs B OpraHu3Me MU (YHKLIHMOHAJIbHOE 3HAYCHHE
SHIOTENNS U PETUKYJISIPHON TKAHM.

66. 0COOEHHOCTH CTpOEHUS U (DYHKITUHU TUIOTHOM M PHIXJION COCTMHUTEIHHBIX TKaHEH.

67. Xpsmiebie TKaHW. OCOOCHHOCTH CTPOCHHSI MEXKJIETOUHOTO BEIIIECTBA.

68. xocTHas TkaHb. CTpoeHue, GYHKIIMH MEXKKIECTOYHOTO BelecTBa. KieTouHble 371IeMEeHTHI.
69. Ilpoucxoxaenue, kiaccudukanus 1 o0Ias XapaKTEPUCTUKA MBIIICYHBIX TKAHEH.

70. Mopdo-(hyHKIIMOHATEHEIE W THUCTOJIOTUYECKHE OCOOCHHOCTH TIIAJKOHM, CepIedHON U
MIONEPEYHO-TI0JIOCATON MBIIIEYHBIX TKAHEH.

71. OcobeHHOCTH CTpoeHusT MHODUOPHUIUI, KaK CTPYKTYPHO-(QYHKIIMOHATHHOW €IWHUIIBI
MBIIIIEYHOTO BOJIOKHA.

72. Mopdo-hyHKIIMOHATIbHAS XapaKTEPUCTHKA HEpBHOM TKaHH. OCOOCHHOCTH CTPOCHUSA
HEHUPOHOB.

73. Heitporaus. Jlokanuzauuu, kiaccuukanus u ee (yHKIMOHAIBHOE 3HAaUEeHHE.
74. Pednekc. Pedrexkropras nyra. CuHarchl.
IlepeyeHb 10MOTHUTETBHBIX BONPOCOB.
1. Yo gBIIsIeTCS LEIBIO UCCIIETOBAHUS B OOl UTOIOr N ?
2. CdopmynupyiTe OCHOBHBIC TOJIOKEHHUS KJIETOYHOW Teopuu Matuaca lllneiinena u

Teonopa IlIBanHa.
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3. Kakume 1Ba cnenctBusa clHeAylOT W3 TIOJOXKEHUS KieTouyHoW Teopun «Kierka
npenacTaBisieT coooit MophodyHKIIMOHATIBHYIO €IUHUILY KUBBIX OPIraHU3MOB).

4.  Kakoe nmosioxeHue KJIeTouHor Teopun chopmymponan Pynonsd Bupxos?

5. IlosicHuTe MNONOXKEHUE KIETOYHOM Teopun «Bce KIETKM pacTEeHUH M KUBOTHBIX
W3HAYAIIbHO HWMEIOT OJIWHAKOBBIA XWUMHWYECKHH COCTaB Y BBINOJHSIOT OJWHAKOBBIE

GbyHKIUNY.

6. Ilouemy kieTka SBJIS€TCS HE EAMHCTBEHHOM CTPYKTYpHOW €IUHMLIEH KHMBBIX
OpraHU3MOB?

7. W3 KakKuxX OCHOBHBIX KOMIIOHEHTOB COCTOMT BUPYCHas yacTuiia?
8.  UYeM npencraBieH HyKIE€OU TPOKAPUOT?

9.  Ilouyemy BUpPYCHI HEJIb351 OTHECTH K KUBBIM OpraHu3Mam?

10. Kakwue ¢pyHKIMM BBINONHSAET O€IKOBasi 0007I04YKa BUPYCOB?

11. HazoBuTe  OTIMYMTENBHBIE  OCOOEHHOCTH  LMUTOIJIA3MATHYECKOW  MeMOpaHBI
MPOKAPUOT?

12.  SIBnsrorcs 1M BUPYCHI )KMUBOM MaTepuel U moyemy?
13. Tlepeuncnute oOIIME YEPTH OPraHU3aLMK TPOKAPUOT U 3YKApUOT?

14. Ha xakue 4acTu JEIUTCS ONTHYECKAas CUCTEMa CBETOBOIO MUKPOCKOIA M YTO B HUX
BXOIUT?

15. KakoBo QyHKIMOHANIbHOE HA3HAYEHUU KOHAEHCOpa?

16. Ot kakuX XapaKTePUCTHK 3aBUCUT pa3peliaromiasi CriocOOHOCTh MUKpOCKoma?
17. Kakue yacTu CBETOBOIO MUKPOCKOIIA BKJIKOYAET B C€0s1 MEXaHUUecKasi cuctema’?
18. KaxoBo ¢yHKIMOHAIBHOE HA3HAYEHUE OKYJIsIpa?

19. Kak omnpenenutb BO CKOJBKO pa3 MHUKpPOCKON yBeiauuuBaeT oObekT? KakoBo
MaKCHUMaJIbHOE YBEIMUEHUE CBETOBOI'O MUKPOCKOIa?

20. B pesynpTate B3aUMOJEHCTBHS KAaKMX YacTe MUKPOCKOMA CTPOUTCA M300paskeHUH
00BEKTa Ha ceT4aTKe Iiaza?

21. KaxkoBo ¢pyHKIIMOHATBLHOE Ha3HAYCHUE OOBEKTHBA?

22. Kakue 3Tansl SBIAIOTCSA KIIOYEBBIMU B BOSHUKHOBEHUH KUBOU KIIETKH?

23. Yro BaM M3BECTHO O XMMHYECKOM COCTaBe MeMOpaH?

24. Yro Takoe aKTUBHBIN TPaHCIIOPT BELECTB?

25. Yro Takoe ruajiorazMa u Kakue (yHKIUU B KJIETKE OHA BBIMOIHSET?

26. Yto Takoe MacCHUBHBIN TPAHCIIOPT BEIIECTB?

27. llepeunciuTe OCHOBHBIE OTIMYHUTEIbHbIE OCOOCHHOCTH AKTUBHOTO U IMACCUBHOTO

TpPaHCIOpPTa BEIIECTB?
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28. VYkaxure ocoOeHHOCTH cTpoeHus M ¢yHkuumid rnaakod OIIC mo cpaBHEHHIO C
TpaHyJISIpHOM?

29. Kak Anmapar ['oabmku BBITIOJHSET CBOIO TJaBHYIO (YHKIHIO — (OpMHUpPOBAHUE H
BBIBEJICHUE CeKpeTa?

30. Kakue 3aKOHOMEPHOCTH B3aUMOCBSI3U MEMOPAHHBIX KOMIIOHEHTOB KJIETKH BbI 3HaeTe?

31. Tlouyemy siapo BBINOJHAET BEAYLIYIO POJb B (DYHKIIMOHAIbHON B3aWMOCBSI3H MEXKIY
OpraHOMJAaMHM KJIETKH?

32. Kak popmMupyroTcs B KJIeTKE 3UMOT€HHBIE TPaHYJIbI?
33. Kak ocyuiecTBisercs CBA3b JIU30COM C APYTUMHU KIETOUYHBIMA KOMIIOHEHTaMU ?

34. Kakasg kieTo4Has CTPyKTypa ydacTByeT B (OpMOOOpa30BaHUU IUIA3MAJIEMMBI U KakK
3TO MPOUCXOIUT?

35. Kakoll KJIETOUHBIM OpraHouj OCYLIECTBISAET CTPYKTYPHYIO B3aUMOCBS3b S1pa C
JPYyTUMH MeMOpaHHBIMHM OPIaHOMJAMH KJIETKH U KaK 9TO IPOUCXOIAUT?

36. I'me B MUTOXOHAPUSX JIOKATH30BAHbI POIECCH OKUCIIEHUs U hochopuinpoBanus?
37. Kak yCTpoeHbI IIECHTPHOJIM Ha YPOBHE JIEKTPOHHOIO MUKpOCKoOma?

38. B uem BuIuTe CXOJACTBO M pasziMyue B CTPOCHUM M (PYHKIMOHUPOBAHUU
XJIOPOILIACTOB U MUTOXOHIPHIA?

39. I'me B xyopormiactax JIOKaJu30BaHbl (EPMEHTHI CBETOBOM M TEMHOBOH (a3
¢dorocunTesa?

40. Kak ycTpoeHbl MUKPOTPYOOUKH?
41. HazoBute QyHKIMHU A1pa B KiieTKe?

42. Kakume CTpYyKTyphl NPOCMATpPUBAIOTCS B HHTEp(A3HOM sIpe TOA DICKTPOHHBIM
MHUKPOCKOTIOM?

43. MOXHO 1 CpaBHUTH SAEPHBIE MEMOPAHbI C MUTOXOHIPUAJIBHBIMU U [TOYEMY ?

44. Yro mpencramisieT co00il KapuormjaMa C XMMHYECKOM M (YHKIUOHAJIBHOW TOYKHU
3peHust?

45. Yro Takoe «XpOMaTHH» C XMMUYECKON M (DYHKIIMOHAILHOW TOYKH 3pEHUs?

46. IloueMy roBOpSIT, YTO CTENEHb JEKOHAECHCALMHU (JAeCNUpaln3allii) XpOMaTHHA B
uHTepdasze oTpaxkaeT GYHKUNOHAIbHYIO HATPY3KY 3TOU CTPYKTYpPbI?

47. UYto 3HAaYUT BBIpaXKEHHE: «XPOMOCOMBI KJIETOK MOTYT HAaxOIUTbCS B JIBYX
CTPYKTYPHO-(QYHKIIMOHAIBHBIX COCTOSHHSIX — B paboueM (akKTMBHOM) M HepaboueMm
(HEaKTUBHOM)?»

48. Yro takoe ructoHbl? KakoBo nx OMOJIOrM4ECKOE 3HAYECHUE?

49. KakoB XHMHUYECKHH COCTaB, YJIbTPACTPYKTypa © (YHKIMOHATHHOE 3HAYCHUE
SIpBIIIKA?
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50. B dYeMm cOCTOUT TJIaBHOE OTIUYHME XPOMOCOMHBIX CTPYKTYp HMHTep(a3zHOTO siapa OT
TaKOBBIX JICJIAIIErocs siapa?

51. Kak ycrpoeHa ayeMeHTapHas XpoMocomHas pubpumia?

52. Kakasg U3 rumore3 opraHu3ali XpoMOcOM HauOoJiee HpeArnodyuTacMa yYEHbIMH B
HacToswee BpeMa? HazoBure 5 nopsIkoB cCMpaIn3alnuyd XpOMOCOMBI.

53. KakoBa Mopdosiorusi XpoMOCOM Ha CTaaud WX MAaKCUMaJIbHOM KOMMAKTH3AIlUd H
crypanu3anuu?

54. TIloyemy npu OKpallMBaHUU XpPOMOCOMBI IPOKPAIIMBAKOTCS HEPABHOMEPHO?

55. T'me nOpeuMylIeCTBEHHO JIOKQJIM3YIOTCS TE€TEpOXpOMATHHOBbIE (YYacTKH HE
IOJHOCTBIO  Pa3phIXJIGHHOIO XpomaTtuHa) B Xpomocomax? Kakue QyHKUuM OHHU
BBITOJIHSIOT?

56. Urto Takoe MaTpUKC MUTOTHYECKUX XPOMOCOM M YeM OH 00pa3oBaH?
57. Uro Takoe MOJUTEHHBIE XPOMOCOMBI M KaK OHU 00pa3yroTcs?

58. O 4eM CBHIETENBCTBYIOT Takue crenu(puueckrue o0pa3oBaHUS HAa XPOMOCOMax Kak
«IyB», «JIAMIIOBBIE ILETKH», «KOJIbLa bansOnanm.

59. HasoBure ri1aBHbIE COOBITUS IPECUHTETUUECKOTO NIEPUOAA.

60. OxapakTepusynTe mpoIEeCcChl, TPOUCXOAIINE BO BpeMs Mpodas3bl MUTO3a.
61. Yewm ornmuaercs Tenodaza paCTUTEIbHBIX KJIETOK OT )KUBOTHBIX ?
62. Yto Takoe 3HIOMHTO3 U JJIsl KAKHX KJIETOK OH XapakTepeH?

63. U3 xakux nepuosoB COCTOUT KJIETOYHBIN LIMKI?

64. HazoBuTe rinaBHbIe COOBITHSI TOCTCUHTETUYECKOTO NIEPHO/IA.

65. Kaxkue nporiecchl XapakTepHbl JUIsl aHa- U Teao(a3bl MUT03a?

66. Urto Takoe MUTO3?

67. HazoBuTte riaBHBIC COOBITHS CHHTETUYECKOTO MTEPHO/IA.

68. Kaxkue nporeccsl XapakTepHsl 1yt MeTadasbl MUTO3a?

69. Uro Takoe aMUTO3 U ISl KAKUX KIIETOK XapaKTepeH?

70. Yem ormimuaercs npodasa I meiio3a ot npodaszsl MuTo3a

71. Kakomy cmocoOy neneHus KIETOK MPUHAMISKAT MPUOPUTET B OOECIICUYCHHUU
pa3zHooOpasus ocobeli onpeeeHHOro OMOIOTUYECKOro BIIa U oyemy?

72. Ha xakoil craauu Meio3a OCTaHABIMBACTCS OOr€HE3 B MEPUOJ BHYTPHUYTPOOHOTO
pa3Butus?

73. B 4eM OCHOBHO€ OTJIMYHE CIIEPMATO30MI0B U SUIEKIETOK?
74. KakoBo OHOIOrnyecKoe 3HaueHue MUTO3a?

75. B 4eM OCHOBHOE OTIIMYHE MNEPBUYHBIX U BTOPUYHBIX CHCpMaTOHI/ITOB?
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76.

B 4ueMm rinaBHoOe 3HaU€HHE aMHUTO3a U BHHOMI/ITOSa?

77. KakoBo OMOJIOrHYECKOE 3HAYEHUE Melio3a?

78. Kaxkue KJIeTKH BCTYyNarOT B MEHO3 MPU rameToreHese?

79. B 4eMm OCHOBHOE OTIMYHE BTOPUYHOTO OOIIMTA U TIEPBOTO TOJISPHOTO TeJIbIa?
80. Kakwue nponecchl IpOUCXOIST NPH KaPUOMUKHO3E?

81. Uewm oriMuaeTcsi mporpaMMHpPOBaHHAs CMEPTh KJIETOK OT HeKpo3a?

82. Kakue npotiieccbl TPOUCXOASAT MPU Kapuopekcuce?

83. Kakue aBa myTu anonTo3a peanus3yroTcs B KJIETKax?

84. Kaxkue nponeccsl IpOUCXOAST NPU BaKyOJIU3UPOBAHHOM siiepHON AereHepannn?
85. OcobeHHOCTH CTPOCHHS SHUIEKIIETOK.

86. OcoOEHHOCTH CTPOCHHS CIIEPMATO30HIOB.

87. IlpuHiunsl K1accUpUKAIIMU SHIEKIECTOK.

88. brnacryna. Bunsl 6mactyin.

89. OcHOBHBIE 4ePThI SMOPUOTeHE3a Y AaHAMHHH.

90. OcHOBHBIE YepPTHI SMOpUOTEHE3a Y AMHHUOT.

91. buorenernueckuii 3akoH ['exkens-Mrosepa.

92. OmonoTBOpeHuUE, €ro OMOIOTHYEeCKask CYIHOCTb.

93.  OcoOGeHHOCTH CTPOCHHUS JKEHCKUX TOJOBBIX KEJE3.

94.  OcoOGEHHOCTH CTPOCHHUS MY>KCKHX MOJIOBBIX JKEJIe3.

95.  OcoOeHHOCTH CTpOEHUS MUOPUOPUIUIBI, KaK CTPYKTYpHOW €IMHHIIBI MBIIIEYHOTO
BOJIOKHA.

96. Packpoiite CyImHOCTb IMOJTHOTO PABHOMEPHOTO APOOJICHHS.

97. PackpoiiTe CyIIHOCTh IOJTHOTO HEPABHOMEPHOTO IPOOJICHUSI.

98. PackpoiiTe CylHOCTh HEMOJHOTO JUCKOUAAIBHOIO IPOOICHHS.

99. PackpoiiTe CyIHOCTh HEMOJHOTO TOBEPXHOCTHOTO APOOIICHUSI.

100. DkromepMma U ee IPOU3BOIHBIE.

101. DHTONEpMa U ee MPOU3BOIHBIE.

102. Me3onepMa u ee IpOU3BOIHBIE.

103. JKenTouHbli MeIIOK: crioco0 oOpa3oBaHwMs, PYHKITUH.

104. AMHHOTHYECKHE CKJIAJKH: CII0co0 00pa3oBaHus, (QyHKIMH.

105. TynoBuIIHBIE CKIAAKH: CIIOCOO 00pa3oBaHus, QYyHKIHH.
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106. AnnanTouc: criocod oOpa3oBaHus, PyHKIUH.

107. XopuoH: cioco0 00pazoBaHust, (yHKIIHH.

108. Tpodobract: crtocod 0Opa3oBanus, QyHKITUH.

109. OcobGeHHOCTH MEPOKPUHOBON CEKPEIIUH.

110. OcobeHHOCTH alIOKPUHOBOW CEKPEIIHH.

111. OcobGeHHOCTH TOJIOKPUHOBOM CEKPEIUH.

112. TpuHuunsl K1accupUKAUKU STUTEINATBHBIX TKAaHEH.

113. Oco0eHHOCTH CTPOCHUS MSKOTHBIX HEPBHBIX BOJIOKOH.
114. OcoOeHHOCTH CTPOSHHS OE3MIKOTHBIX HEPBHBIX BOJIOKOH.
115. Actporausi: 0cOOEHHOCTH CTPOEHUS KIIETOK, (PyHKIIHU.
116. Dnenauma: 0COOEHHOCTH CTPOCHUS KIIETOK, (DYHKITHH.
117. OnuroaeHaporIHs: 0COOCHHOCTH CTPOCHUS KIIETOK, ()yHKIIHH.

118. OcteoH, kak OCHOBHas (PyHKIMOHAIbHAs €IMHUIIA KOCTHOM TKaHU.
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8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
1. Jleknuonnas ayguropusi — Ne 301A.
1.1. KommberoTtep (HOyTOYK),
1.2. MynbTUMeEIUATIPOEKTOD,

1.3. IIpe3eHTanuu K JEKIHUSIM.
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IUTOJIOTHH, THCTOJOTUN 1 reHeTHKH — Ne 309A.
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