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1. e sMU OCBOEHUSA TUCHUILIUHBI SIBJASIIOTCS
-BBISIBUTH YPOBEHb TEOPETUIECCKOUN M MPO(eCCHOHATBHOM MOATOTOBKH CTY/ICHTOB;
-OIPEACIIUTh 3HAHUE OOIINUX KOHIIEHITUI 1 METOJ0JIOTUYECKUX BOTIPOCOB IIUTOJIOTHU U THCTOJIOTHH,
OCHOBHBIC TEOPETUYCCKUE M MPAKTHYECCKHE MPOOJIEMbI TaHHON OTPAC/IM 3HAHUH M CIICIIMATLHOCTH.
Sagaun:
- OIIPEeACIUTh TIIYyOUHY Ipo(ecCHOHATbHBIX 3HAHU;
BBISIBUTH CTEIICHb TIOJITOTOBJICHHOCTH K CAMOCTOSITEIIbHON HaydHO - UCCIICIOBATEILCKOM padore;

- IOATOTOBUTH HAay4YHbIE KaJpbl BbICIIEH KBaIH(pUKaLUY;
HaMTH pe3epBbl YIIyUIIEHUS HAyYHO - METOAUYECKOTO U BOCIIUTATENILHOTO MIPOLECCa;

2. Mecto nucuumiudbl B cTpykType OITIOII BO

HuctumnHa «boTtaHnka» BXOIWT B BAPHATHBHYIO YacTh yuyeOHOTO 1uiaHa HampasineHus 44.03.05
«[lemarorunueckoe oopazoBanue». JJ1s1 OCBOCHHS IUCUMILIMHBI CTYACHTBI UCIIOJIB3YIOT 3HAHUS, YMEHUS
Y BU/JIBI IEATEIILHOCTH, CHOPMHUPOBAHHBIE B IIPOLIECCE U3yUEHUs MTPeAMETOB «buosorusy, «Xumus»
Ha IPEbIIYIIEM YPOBHE 00pa30BaHMsl, a TAK)KE COMPUKACAIOTCS B JAIIBHEHIIIEM C TAKUMHU
JUCUUIIMHAMU, KaK «boTtanukay, «300m0rus», «PU3noaorus pacTreHuin», « DU3U0I0TUs YETOBEKA)

U JIp.

3.Komnerenuust o0yuyaromerocsi popMupyeMoro B pe3yjbTaTe 0CBOCHHUSI
AMCUUILIMHBI (MOAYJIs1)

ITpouecc n3yueHus HapaBiIeH Ha GOPMUPOBAHKE U PA3BUTHE CHENMAJIbHBIX KOMIIeTEHIUIA:
- CrIocOOHOCTPH MCTOIB30BATH COBPEMEHHBIE METO/IbI ¥ TEXHOJIOTHH OOYyUYESHHSI U IMarHOCTHKH
(IK-2),
- CnocoOHOCTH UCIIOJIB30BATH BOZMOKHOCTH 00Pa30BaTEIbHON CPEIbI ISl JOCTUKEHUS
JMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX PE3YyJIbTaTOB 00yUEHHs U 00eCeyeHHs KauyecTBa
y4e0HO-BOCIMTATEIBHOTO MPOIIECCca CPECTBAMU MpernonaBaeMbix npeameros (ITK-4).

B pe3yIbTaTC YCBOCHUA NUCHUIIIINHBI «HI/ITOJ'IOFI/ISI W TUCTOJIOTUA» CTYACHTHI A0JI7KHbI 3HATD:

e OCHOBHBIC MOJIOKEHHUSI COBpEMEHHO# Kietounoii Teopun (ITK-2);

e cTpoeHHuE U GYHKIIUH MPOKAPUOTHIECKOM 1 dykapuotuueckoit kiaetku (ITK-2);

® O0COOCHHOCTH CTpOeHHS W (YHKIIMHA OpPraHOUJIOB KIETOK (OakTepuanbHOW, KUBOTHOM,
pacrurensHo#) (TTK-2);

®  [POLIECCHI KM3HEACATEILHOCTH U UX peryisiuio B kietke (I1K-2);

e 0coOeHHOCTH OOMEHa BELIECTB M SHEPruM B KJIETKaX >KMBBIX OPraHM3MOB BCEX LApCTB
xwuBoit ipupos (ITK-2);

® 0COOCHHOCTH Pa3MHOKEHUS BETETaTHBHOM U MOJIOBBIX KIIETOK (MUTO3 1 Meiio3) (I1K-2);

e Metoabl Hayku ruTosoruu (I1K-2);

B pesynbTare ycBO€HUS TUCHUILIMHBI TUTOJIOTHH CTYJIEHTHI T0JDKHBI YMETh:

e paboTaTh C MHKPOCKOIIOM M MHUKpOIpenapaTami, H3y4das HX CTpoeHHEe, (QYHKIUH,
pa3mHoxenue, tudpdepenmanmro (I1K-4).

® TOTOBHUTh MHUKpOIIpENaparhl U U3y4yarh ux 1moj Mukpockornom (I1K-4).;

e HaONrOmATh TOJ MHKPOCKOIIOM (CBETOBBIM M JJIEKTPOHHBIM) CTPOCHHWE W IKU3HEHHBIC
byukuuu xuBoit kiaetku (I1K-4).;

e HaOIIOAATh CTPOCHHE M OPraHU3alMIO KJIETKU Ha 3JEKTPOHHbIX MUKpodororpadusx (ITK-
4).;



BJIAACTh:

® HaBbIKaMH

e crocobaMu

OpraHu3aIuu

OCYHICCTBJICHUA

OHMOJIOTUYECKOTO
MHKPOIIpENapaToB KJIETOK (0aKTepuaibHOM, pacTUTEabHOM 1 kuBoTHOM) (TTK-4);

® METOJaMH HAyKd ITUTOJOTUH (MHKPOCKOTMPOBAHUS) IS M3yYEHUS KIETOYHOTO YPOBHS
opranusaruu >xuBoit npuposl (ITK-4);

HEOOXOINMBIX

HaAOJIIOIEHUI

HaOIIOIEHUS

O

KJIETOK

(UKCHPOBAHHBIX MUKpOIpENapaTax u 3JIeKTpoHHbIX hoTorpadmii) (ITK-4);
e BIaNeTh HMHOOPMANMOHHBIMA W MEIUATEXHOJOTHSAMHU [UIsl TOWCKA, H3yYEHUS HAYKU

LUTOJIOTMH, IIPUMEHEHHS STHX 3HAHHK B OHojIoruueckom oopasosanuu (I1K-4).
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MeToabl HUTOJOTHMH

OnvH W3 OCHOBHBIX METOAOB IIMTOJIOTUM - CBETOBas MHUKpockomus (¢a3oBo-
KOHTPACTHBIH, uHTEep(EpPEeHLINOHHBIH, MOJISIPU3AIIIOHHBIN MHUKPOCKOIIBI).
ButanbHoe(npmxuszHeHHoe) — u3ydeHue — kietok.  KynbruBupoBanwe — kietok.  M3ydenue
(UKCHUPOBAHHBIX KIIETOK.

OnexkTpoHHass MuKpockonus. CreunuanbHble METOAbl  DJEKTPOHHOM  MHUKPOCKOMHUU
(ckaHMpOBaHUE, 3aMOPAKUBAHUE - CKAJIBIBAHUE U JIP.).

DpakIMOHUPOBAaHNE KIIETOK (LIEHTPU(DYTUPOBAHUE).
CTpyKTypHBI€ KOMIIOHEHThHI KJIE€TOK

OCHOBHBIE KOMITOHEHTHI KJIETKH: Hapy)kHas MeMOpaHa (IurazMajieMMa), LIUTOIUIa3Ma,
PO U EPEUeHb X CTPYKTYpP (LUTO30JIb, IUTOCKEIET, OPTaHOMIbI, BKIFOUEHHS, sIepHasi 000JI0UKa,
AJPBIIIKO, XPOMATUH-XPOMOCOMBI, SI/IEPHBIA COKKapHo JTUMPa).

BaKyonﬂpHaﬂ CHUCTCEMa KIICTOK. KOMHapTMeHTaI_[I/IH - HIPOCTPAHCTBCHHAA OpraHu3alusa
XUMHUUYCCKHX IIPOLCCCOB B KIICTKC. BzauMocss3b BHYTPHUKIICTOYHBIX CTPYKTYD.

IInazmaTnyeckast MeMOpaHa M e€ CTPYKTYPbI

MOHCKYHHpHHe 0COOEHHOCTH OpraHu3anuunu IIa3MaTH4YeCKON MeM6paHbI. .HHHPII[HLIﬁ
oucIomn - CTPYKTYpHasa OCHOBa MeM6paHBI. TeKy‘IeCTB 6I/IJ'II/IHI/II[HOFO CIIOSI MU €T0 MOHOCJIOEB.

OCOOCHHOCTH pacToOXeHHST MeMOpaHHBIX OenkoB. [IoABMIKHOCTH OCNKOB M CHOCOOBI €6
OrpaHUYCHHS B TIPEIeax JJOMEHOB.

XKunkoctHo-Mo3an4Has Mojens MmeMOpansl (Cunrep u Hukoscon, 1972).
VYraeBonbsl MeMOpaH. OCOOEHHOCTh UX PACTIONIOAKEHHUS, INIMKOKAJIMKC KJIETOK KUBOTHBIX.

@yHKIMK MeMOpaHbl - OapbepHas, TpaHCHOpTHas W Ap. Ponb mMemOpaHbl B COEIMHEHHH
KJIETOK JIPYT C JPYTOM.

MemOpaHHBIi TPAHCTIOPT

TpaHcnopT BellecTB uepe3 MeMOpaHy - MOCTYIUIEHHE BEIIECTB B KJIETKY U BBIXOJ UX U3
KJIeTKU. MOJIeKyJIIpHBINA TPaHCHIOPT U TPAHCHIOPT B MEMOPAaHHOMN yIIaKOBKe.

TpancnopTHble Oenku: OeTKH — MEPHOCYMKHU U KaHaliooOpa3syronue Oenku. [TaccuBHbIM 1
AKTUBHBII TPAHCIOPT.

DHponuTo3 (daronuto3 U MUHOIUTO3, MeunukoB, 1882 u Jlprouc, 1931). ®@arouutos y
MIPOCTEUIINX - CTIOCO0 MUTAHMS; Y MHOTOKJIETOYHBIX - 3allIUTHAS U aCCEHU3aTOPHAs (PyHKITHSI.

InToniazma u e€ CTPyKTYypbI

I'manomma3sma - OCHOBHAs miasMa, MAaTpUKC OUTOINIa3MBI - CJIOXHAasgd KOJUIOWJHAad
yYnopsAa0o4YCHHasA MHOTOKOMIIOHCHTHasd CHCTEMa B KIJIICTKE, OG’LCI[HHSIIOH.[&H BCC€ KIICTOYHBIC
CTPYKTYPBI U O6CC1’I€‘-II/IB3.IOIJ_[3.H HUX XUMHYECKOE B3aUMOACHCTBHE ApPyT C Apyrom.

[Mutockenetr. MukpoduiamMeHTsl. YdyacTue MUKpOQHUIAMEHTOB B CYOKJIETOUHOM JIBUKEHHH,
B [IEpPEMELIEHUHN OPTaHOMIOB, B Pa3IUYHBIX PopMax OMOJOTHUECKUX JABHIKECHHMN.

MuxkpotpyOouku. DPYHKIHS MUKPOTPYOOUEK LUTOMIa3Mbl. MUKPOTpYOOUKH U JIBUYKEHHE
PECHHUYEK U KTYTUKOB.



Opranonnpl 1UTOIUIA3MBL. OJTHOMEMOpaHHBIE OPTaHOWIBI BaKYOJSPHONH CHUCTEMBI KIICTKH:
OIIC, anmapar ["oybaKH, TU30COMBI.

Onpomnazmarnueckas cetb (OIIC wmmm OP). Otkpeitue (IToprep, 1945), crpoenwme,
JOKamu3alusl B KIETKE, CBsI3b C oOonoukoil simpa. PasnoBumgnoctn OIIC, ocobeHHOCTH UX
(YHKIMOHUPOBAHUS.

Ammapar ompmxu. Otkpeitre (I'onsmxu, 1898). dopma M pacmoiokeHHe KOMIUIeKca
[onbmku B KJIETKaX PacTeHWH W JKUBOTHBIX. YJIBTPACTPYKTypa OpraHOMAA-TUIOCKHE MEeMOpaHHBIC
MEIIKH, KOMIIAPTMEHTBI, CBS3b MEXAY HUMH (OKalMIICHHBIE Iy3bIpbKH, BE3UKYIbI). PasHooOpa3ue
(depMeHTOB B KOMIApTMEHTaX; MoAuQuKanus BemecTB. Pacmpenenenue BemecTB. Jlpyrue
¢byuknuu anmnapata ['onpmku (CMHTE3 MOJMCAXapuI0B, HAKOIUIEHHE BEIIECTB, (hopMHUpOBaHUE
000JI04€K PacCTUTENBHBIX KJIETOK B XOA€ MUTO3a).

JImzocombl. Ortkpeitue (e o, 1955). Mopdonorus nm3zocom. MorekymsipHbie
0COOCHHOCTH JIN30COMHBIX MeMOpaH; pH cpexabl B nmu3ocomax. @epmeHThI m3ocoM. [lepBruunbie n
BTOPUYHBIE JIT30COMBI.

OO0pa3zoBaHMe IM30COM B KJIETKE, ydacTHe KomIuiekca ['obku B 3TOM mporiecce.
B3anMocCBsA3p OpraHon10B BaKyOJSIPHOU CHCTEMBI.

HepOKCI/ICOMH WM MHUKPOTEJIbIA, CIICHUAIN3UPYHOMIUCCA HAa IMPOBCACHHUU OKUCIUTCIbHBIX
peaKI_[I/Iﬁ C UCTI0JIb30BAHNEM MOJICKYJIAPHOTO KUCJIIOpOAA. CDepMeHTLI IICPOKCHUCOM.

I[BYMGM6paHHI)I€ Ooprafou/ibl KI€CTKU-MUTOXOHAPHHU U IJIACTUABI.

Mutoxonapuu-opranouisl cuaTe3a AT®, KOTOPBI MPOUCXOTUT B pe3yNbTaTe MPOLIECCOB
OKHCJIEHUs1 OpraHMyeckux cyoctpaToB U pocopunmponanus AJ1D.

Otkpeitue (benma, 1897). Mopdonorudyeckass XapakTepucTHKa: pa3Mmepsl, (opma,
KOJINYECTBO, JIOKAJIN3ALKs B KIIETKE.

VYAbTpacTpyKTypa MUTOXOHJIPHM - MOJIEKYJISIpHbIE OCOOEHHOCTH Hapy>KHOM M BHYTpPEHHEN
MeMOpaH, KpUCTHhI, OEIKU 1 OEJIKOBbIE KOMIUIEKChI, KOMITAPTMEHTHI.

Martpukc mutoxonapuii: JIHK, pubocomsl, hepmeHTHI.
HemeMmOpanHbie opranounibl: pud0COMBbI, LIEHTPUOJIH.

PuGocombl- yHUBepcalbHble OETOKCHHTE3UPYIOLIME CTPYKTYpbl KJIETKH. JIMMEpHOCTh
pubocom. Xumudeckuit cocraB. KOHCTaHTBI ceTMMEHTAMU pUOOCOM NMPOKAPUOT U IYKApHUOT.

Jlokanmu3anusi ppOOCOM B KIIETKE: CBOOOHBIE PUOOCOMBI, TIONMCOMBI. Pubocomer cBsizanHbie ¢ OP.
Ob6pa3zoBanue puOOCOM.

Lentpuonu (bosepu, 1895). Jlokanuzauum B KIETKE, YJIbTPaTOHKas OpraHu3alus.
KneTouyHslii IEHTp - COBOKYIMHOCTh LIEHTPUOJIEH U LIEHTPOC(hEpHI.

Cﬂelll/la.ﬂbﬂble OPraHoMabI KJIETOK U 0MOJIOTHUYECKOE ABHKCHHUE

q)OpMI)I 6I/IOJ'IOFI/I'-ICCKOFO JOBHUXCHUA: aMe6OI/II[HOG, peCHI/I‘—IHOG, )KFyTI/IKOBoe, MBIIIICYHOC
COKpaIlleHHE.

OcobeHHoCTH amMe0OMTHOTO ABIDKEHHS - Kak Hamboisiee IpeBHEW (OpMBbI OHOIOTHUECKOTO
nBrkeHus. [lyukn GenkoBBIX TPOTOGHOPHILT MO TIa3MOJIEMMOM KJIIETKH, OOECIICUHMBAIOIINE 3TO
JIBYDKEHHE.



Oco0eHHOCTH PECHUYHOTO U KT'YTHUKOBOTO JIBIKeHUs. CriennaabHble OpraHOU bl -PECHUYKU
U JKTYTUKHU, UX YJIbTPAaTOHKAsI OpraHu3alysl.

MpllieuHOe COKpalleHHe Kak camasi coBeplleHHas ¢opma OHMOJIOTHYECKOTO JBUKCHHS.
Crpoenre MHOGUOPHIUIBI MOTIEPEYHO-TIONOCATOTO MBIIIEYHOTO BOJIOKHA: CAPKOMEPHI, TOHKHE U
TOJICTBIE MPOTOGUOPHILIBL, UX OeKU. MOJEKYISPHBIA MEXaHU3M MBIIIEYHOTO COKPAIICHHS.

SAnpo kiIerku

OBoMOLMSA KJIETKH OT Oe3bsiIepHOM K sifepHON opranuzanuu. Hykieoun mnpoxapuoTr u
0(OpPMIIEHHOE PO FYKAPUOT.

PacrionoxkeHre ¥ KOJMYECTBO siiep B KJIETKE, UX pa3Mepsl, (opma. OcHOBHBbIE
CTPYKTYpHO-(YHKIIMOHAIBHbIE KOMIIOHEHTHI MHTEP(A3HOTO siApa: sAepHas 000JI0YKa, SIAPBIIIKO,
KapHoIuiazMa (SIepHbI COK), XpOMaTUH. B3auMocBsI3b si/ipa U HUTOILIA3MBI.

3HayeHue s7pa B JKU3HEACATENBHOCTH KJIETKH (POJib B METa0OJMUYECKOW NeATEIIbHOCTU
KJIETKH U Mlepe/laya TeHeTHYeCKOoi nH(opmaiun).

XpOMOCOMBI- OCHOBHBIE CTPYKTYpHbIE W (DYHKIMOHAJIBHBIE KOMIIOHEHTHI sipa. Popma,
pa3Mep, KOJIMYECTBO XPOMOCOM. JIMMIOMAHBIA M rarmiouaHblii HabOp XPOMOCOM; T'OMOJIOIMYHbIE
xpomocombl. JIHK; Oenxu XpoMOCOM: HETMCTOHOBBIE W THCTOHBI, MX KOJWYECTBO, CTPYKTYpHas
pOJIb.

Mopdodonoruueckass opranuzauus xpomocoM. OCHOBHasi HAaMMEHbILAs CTPYKTYpHasl €UHHUIA
XPOMOCOMBI- XpPOMOCOMHasI (XpOMaTHHOBasA) (pubpminia, €€ HyKJIeOCOMHAsi OpraHU3aIHSL.

J1Ba CTpyKTYpHO- (DyHKIIMOHAIBHBIX COCTOSIHHUSI XPOMOCOM. DyxXpoMaTuH. [ 'eTepoxpomMaTuH.

Peanuzanus reHernuyeckoil mMH@pOpManuu B kieTke. LleHTpanbHas orma MOJEKYJISIPHON
ouonorun (AHK—»MPHK—>06enok). Xapakrepuctuka reHeruueckoro koja. Buast PHK, ux saepHoe
IIPOUCXOXKJIEHHE.

O6mass cxema Ouocunre3a Oenka. Tpanckpuruus. Cradicuar MPHK. Tpancnsmus.
CoOpITHst Ha pudocoMe, e€ LEeHTPBI CBA3bIBaHUA. POCT MeNTHIHON LEMOYKU U Mepexo] €€ Ha HOBYIO
amuHokucaory. OcBoboxnenne MPHK B mentuanom nentpe. Ponb omnpenenéHHbIX OenkoB B
TEepMUHALUU TpaHCIAuuu. PaboTa moiamrcom.

Cucrema HeproodecneyeHust KIeTKu

Metabonus3m B kietke. [lnacTudeckuii U dHEPreTUYecKuil OOMEH -IPOTHUBOIONIOKHBIE, HO
B3aMIMOCBSI3aHHBIC CTOpPOHBI MeTabomm3ma. Kartabommsm. Tpu sTama sHEpreTudeckoro ooOMeHa.
O6pazoBanre AT® B pe3ynbTare rIIMKOIN3a B THATOIIIA3ME KJIETOK U JIBIXaHHUSI B MUTOXOHJIPHSIX.

Ponp matupkca W BHyTpeHHeH MeMOpaHbl MHUTOXOHAPUH B OKHUCIUTEIHHOM
dbochopunupoBanuu. [loHsTHE 00 AIEKTPOHHO-TPAHCHIOPTHOM (mbIxarenpHOM) 1enmu U ATD -
CHMHTETa3HOM KOMILJIEKCE B COCTaBe KpHUCT. JlpIxarenbHasi LEeNb - IJ1aBHAs CHUCTeMa IMpPEBpAICHUs
SHEPTrUU B MUTOXOHAPUSX.

[lepywonel  kmerouHoro 1ukiIa B uHTepdaze  (aBTOCHHTETHYECKas  WHTepdasa):
MPECUHTETUYECKUN, CHUHTETUYECKUN, TMOCTCUHTETHYECKUM. XapaKTEpUCTUKA HTHUX TMEPHOJIOB.
[TocmenoBarenbHOCTh OMOCHHTETHYECKHX TIporieccoB. Permukarus JTHK.

MuTO3 - OCHOBHOW CHOCOO JIeIeHUs 3YKapUOTUYECKUX KJIeTOK. buosornueckoe 3HaYeHHE MUTO3a.
®a3pr MUTO3a, NX XaPaKTEPUCTUKA, TIPOAOIDKUTEIBHOCTD. MI3MeHeHHs MOP()OTIOTHH KICTKH BO BpPEMsI
MHUTO3a: ()parMeHTaIUs AIepHONH 000JI0UKH, MpeoOpa3oBaHUE SAPHIIIKA, XPOMOCOMBI, XPOMATH/IbI,
IICHTPOMEPBI, KHHETOXOPhL. BpeMeHHBIE CTPYKTYpBI MHTO3a - BEPETEHO JAEICHUS M COKPAaTHMOE
KOJIBIIO.



[{uTroknHe3, ero OCOOCHHOCTHM B KIETKAaX PACTCHWM W KUBOTHBIX. Meito3. buonormyeckoe
3HAYEHHUE MeEi03a, ero ommuns oT Muto3a. Pasel Meo3a, ux xapakrepuctuka. [lepBoe nenenue
Meio3a. Oco0eHHOCTH Mpoda3bl: KOHBIOTALKS TOMOJOTHYHBIX XPOMOCOM, KPOCCUHTOBED U €0 PoJib
B MH/IMBU]TyaJIbHOW U3MEHYUBOCTH Opranu3ma. Pemykiius yuciia XxpoMocoM u (opMHUpPOBaHHE raMeT.

Kuerounas nudpepenuuanus

JlBa THma TOMyNSAIUA KJIETOK B OpPraHMW3ME: CTBOJIOBBIE M  CICHUATU3UPYIOIIAECS
(muddepenmpoBannbie). CriocOOHOCTh CTBOJIOBBIX KJIETOK HEOTPAHWYEHHO JEIHUTHCS M JaBaTh
nuddepeHpoBaHHOE MOTOMCTBO. JKM3HEHHBIH UMK Hexemsmehcs (muddepeHnpoBaHHON)
KJIeTKU. [leproapl IuKiIa, MX XapakTepUCTHKA.

Hapymenust nuddepeHIMpoBKr KIETOK, BEAYIIHE K MATOJOIMYECKUM H3MEHEHHMSM KIIETKH.
3nokauecTBeHHBIH pocT. [Iponudeparyist omyxoieBbIX KIETOK.

O0mas xapakrepucTuKa TKaHel

OnurenuanbHas WKW NOTPaHUYHAs TKaHb — OJIHOCIIOMHBIM WM MHOTOCIOWHBIA IMHUTEIUH.
Tkanu BHYTpeHHEH CeKpelnu — KpoBb U TuMda. OyHKIMH KpOBH, €€ BOSHUKHOBEHHE B (prjIOreHese.
[Tna3ma u hopMeHHbIe eMeHTHI. KileTku KpOBU: SPUTPOLIUTHI U ICHKOIMTHI, UX (PYHKIUU.

Knerounsie ocHOBBI UMMYyHOJIOTHYECKUX peakiwid. Poms T u B mumdonuToB B kjeTouHoM u
rymopaibHoM umMmyHuTeTe. JlelikonurapHas ¢opmyna, e€ KIMHUYECKoe 3HadeHue. M3meHeHue
KJIETOK KPOBH B 3BOJIIOLIMOHHOM PsIly dKUBOTHBIX.

KpoBeTrBopeHnue (reMommronod’3) 3MOpHOHANIBHOE M MOCTIMOpHOHAIBbHOE. KpoBeTBOpHBIE
opranbl. CTBOJIOBBIE U TIOJTYCTBOJIOBBIE KIETKH KPOBU. DPUTPOIIOI3.

CobcTBEHHO COETMHUTEIbHAS TKaHb. Pacnipoctpanenue. OyHKIUY.
MopdodyHKImOHATEHAS XapaKTEPUCTUKA COSTMHUTENFHOM TKaHU. B3auMoaeiicTBre KiIeTok.

COGI[I/IHI/ITCJ'IBHBIG TKaHA CO CHELUHAJIbHBIMM CBOMCTBaMH. PeTI/IKy.]'ISIpHaSI TKaHb — OCHOBa
KPOBETBOPHBIX OPIraHOB. >KI/IpOBa$I TKaHb.

CoenuHUTENIBHBIE TKAaHU C ONMOPHOW (yHKLHMEH (CKeJleTHble TKaHH), UX Pa3HOBUIHOCTH.
[TpomexxyTouHOE (MEXKIETOUHOE) BELIECTBO: OCHOBHOE aMOp(HOE BELIECTBO U BOJIOKHA.

XpsameBas TKaHb. KileTkm XpsAmieBol TKaHM. MEXKKIETOYHOE BEHIECTBO  Xpslia.
Hanxpsmnuuna, e€ crpykrypa u QyHkimu. MopdodyHKIMOHaNbHAs XapaKTepUCTHKA Pa3IUYHbIX
BHJIOB XPsIIEBOM TKaHU. Perenepanus.

Koctnas Tkamb. ['pyOoBOJIOKHWCTasT W IUTACTMHYATash KOCTHas TKaHb. (OcTeo0acThl,
OCTEOIIHMTHI, OCTEOKIACThI. OCOOCHHOCTH CTPYKTYPhI MPOMEKYTOYHOTO BEIIECTBA Pa3IMYHBIX BUJIOB
KocTHOM TKaHu. OcTeoH — MopodyHKIMOHATBHAS €AMHUIIA KOMIAKTHOTO BEIIECTBA TUTACTHHYATOM
KOCTHOUM TkaHW. HagkoctHuia, e€ ctpoenue, GyHKIuH. Pa3BuTre KOCTH U3 ME3eHXUMBL. Pa3Butue
KOCTH Ha MecTte xpsia. Poct koctu. KocTHBIN MO3T, pereHepaiys KOCTHON TKaHU.

Mpimeunast Tkanb. Kiaccudukanus u MmophopyHKIMOHATBHAS XapaKTEPUCTHKA MBIIIEUHOU
TkaHu. PopmupoBaHue e€ B OHTO-U Quiorenese. Jlokanuzanus B OpraHM3Me Pa3HOBHJIHOCTEH
MBIIIIEYHOM TKaHHU.

I'mankas mpimedHas Tkanb. CTpoeHue, GyHKIUH, TUIT COKpAIleHus, (OPMHUPOBAHHE TIACTa,
perexepanys.

[Toniepeuno-nosiocatasgs MbleyHass TKaHb. Ctpoenuwe. Tum cokpaiieHus. MpleqHoe
BOJIOKHO — CTPYKTYpHO (YHKIMOHAJIbHAS EIWHHIIA IOTMEPEYHO-TIONO0CATON MBIIMICYHONH TKaHHU.
CtpykTypa BoOJOKHA, MUOGuOpuuTEl. Capkomep, TpoTOGUOPWIUIBI. MBIIIEYHOE COKpaleHHeE,
pereHepanus.



CepaeuHass MbllledyHass TKaHb. MUKPOCKONMYECKOE W AJIEKTPOHHOMHKPOCKOIIHYECKOE
CTpOCHHE cepeuHOi MBI COKpaTUTEIbHBIC U TMPOBOISIINE KapAMOMHOIIEThI, OCOOCHHOCTH UX
cTpoenus U GyHKIMH. Pereneparus.

HepBhnas  Tkanb.  MopdodyHKIMOHANbHAS  XapaKTepPUCTHKA  HEPBHOM  TKaHU.
CaeToonTuyeckoe U 3UEKTPOHHO-MUKPOCKOINMYECKOE CTpoeHue HeilpoHoB. Mopdosornueckas u
(dyHKIMOHANBHAS KiIaccUpUKanus HEeHpoHOB. OTPOCTKM HEPBHBIX KJIETOK: ACHAPUTHI M aKCOHBI.
CrpoeHne MSAKOTHBIX U O€3MSAKOTHBIX HEpPBHBIX BOJIOKOH, MX (YHKIHOHAJIbHBIE OCOOEHHOCTH.
OO0pa3oBaHue U yIbTPacTPyKTYpa MUEIMHOBBIX 00010uek. HepBbl.

Heiiporanus, e€ Buapl, crpoeHue, QyHKIUH. MUKporamus (acTpOLMTHI, STEHIMMOINTHI,
OJIMTOJICHIPOLIMTHI) U MUKoIarus. B3anMooTHoIeHsT HeHpoHOBUIIMHU. [IpoucxoxaeHne HepBHON
TKaHU B (DUJIOTE€HE3€ U OHTOTI'€HEe3e. DBOMIOLNS HEPBHOM TKAHU.

HepsHble oxoHuanus. VX BuUIBl M pacnpocTpaHeHHe. PenentopHbele HEpPBHBIE OKOHYAHUS
KOXXH. D(PEKTOpHBIC HEPBHBIEC OKOHYAHUS:HEPBHO-MBIIIICYHBII CHHAIIC.

MeXKIIETOUHbIE KOHTAKTHI B HEPBHOW TKAaHU. YIBTPAaCTPYKTypa M MeXaHH3MbI (YHKIHUU
XUMHUYECKUX cUHANCOB. [loHATHE 00 27EKTpUYECKUX CUHAICAX.

5. OOpa3oBaTe/ibHbIE TEXHOJIOTHHU

Ne mi/m Bunpl yue6HOI paboThl OO0pazoBaTeIbHBIC TEXHOIOTUH
1 Jlexuus [IpoGnemHasi, Bu3yajibHas
2 [IpakTuueckue 3aHATHS [TpakTudeckas paboTa, TEXHOIOTHs
KPUTHYECKOTO MBIIIJICHUS, TEXHOJIOTHS
«JleOaTe»
3 Konnoxksuym TecToBsIif oripoc, TexHomorus «Jledarsy,

ompeieTIeHNe TIPEnapaToB U BUIOB Pa3TUIHBIX
OpraHe’su1 KJIETOK

4 Pedepar, nmpezenranms [IpakTryeckass KOHCYIbTALIMA,
nH(popMaIoHHas1, TPOOIEMHO-TIOMCKOBAsI

6. OuneHo4HbIE CPeICTBA IJI5 TEKYIIEro KOHTPOJIS YCIeBaeMOCTH,
MPOMEKYTOYHOI aTTECTALMU M0 HTOTaM OCBOEHHS THCHHMILTHHBI
M y4eGHO-MeToIHYecKoe obecrneyeHue

CaMOCTOAITe/IbHOM Pad0ThI CTYAEHTOB

BOITPOCHI JJIs1 OK3AMEHA
Yacrs 1. HuTosorust

1. Knerka - anemeHTapHas )kMBasi CUCTEMA.
2. OCHOBHBIE 3Talbl Pa3BUTHS YUEHHS O KIIETKE.
3. CoBpeMeHHas KJIETOYHAas TEOPHUS.



MonekynspHbIi TpPaHCHIOPT BEILIECTB.

TpancropT B MeMOpaHHOW yIaKOBKeE.

Cexkpenust 1 CeKpETOPHbIN UK. THUIBI CEKPELUH.
CuMOnoTHYecKasi TUIIOTE3a MPOUCXOKICHHUSI MUTOXOHIPHIA.
Oueprerudeckuil o0MeH. [1oAroTOBUTENBHBIN ATAIl U TIUKOIU3.
DHeprerudeckuii 00MeH. OkucnuTensHoe (HochoprmpoBaHue.

0. AmeGougHoe nBmwxkeHue. Makpodaru.

11. PecHnuHOE U XT'YTHKOBOE JBM)KEHUE (TyOYyJIMH, AMHEUH, (HOPMYJIbl, HEKCHH).
12. MelieyHoe COKpaIleHre, €ro MOJICKYJISIPHBIA MEXaHU3M.

13. MuroTtrueckuii UK (aBTOCUHTETUYECKas HHTEpdasa).

14. MuTtoTHuecKuii UK (MUTO3).

15. Pa3HOBUIHOCTH MHTO3a; aMHUTO3; MEH03.

16. DmOpuonansHas quddepeHmpoBka KiaeTok. CTBOJIOBBIE KIETKH.
17. TerepocuHTeTrnyeckas naTepdasa.

HoOoxo~No O A

18. MatpuuHas Teopust OnocuHTe3a OemKa.

19. Peanmzamnus B KJIETKe TeHETHYECKON HH(DOPMAIUU (TPAHCKPHITITHS).

20. Peanmuzanms B KJIETKE T€HETHYSCKON HHPOPMAITUHU (TPaHCIIAIHA ).

21. Crpykrypa kinetku. [lonsatue o0 opranonaax, ux knaccudukanus. Bakyonspras
cucremakiieTku. Kommnaprmenranus.

22. Crpoenue miaazMaTruueckoil MeMopanbl. Monenu memopan. @yHKIMu MeMOpaH.

23. Xummueckuii cocraB MmeMOpaH. [loaBmxHOCTH MOseky. Jlomensl. DyHKINN MEMOpPaHHBIX
6enKoB. I TMKOKauKC.

24. DIIC (oTKpBITHE, CTPYKTYpa, PA3HOBUAHOCTH, (yHKINH). Anmapat [ onbmxn. OTKpeITHE.
VYasrpactpykrypa. Komnaprmentsl. OxaliMiI€HHbIE

y3bIpbku. OyHKINH.

25. JIuzocomsbl. OtkpbiTre. PepmenThl. DyHKIMU. OCOOEHHOCTH JIM30COMHBIX MEMOpaH.

26. PuGocombl. dyHKIMS. YHUBEpCATLHOCTD. JJuMepHOCTh. Xumudecknii coctaB. KoHcTanTa
cenuMeHTamu. [Tommcomel.

27. Tlepokcucomsl, uxX QYHKIHS U PEPMEHTHI.

28. MutoxoHapun. OTKpbITHE. YIBTPACTPYKTYPa, 0COOEHHOCTH MeMOpaH. KomMmapTMeHThI.
Marpukc. @yHKIMH.

29. Ilurockener. MUKpOTpyOOUKH, MUKPO(QUIAMEHTHI, TPOMEXYTOUHbIE (PUIAMEHTBI, OEITKU 3THUX
CTPYKTYD.

30. MuopuOpUIIIBL, UX MUKPO- U yABTPAcTpyKTypa. Capkomep U ero U3MEHEHHUSI.

31. Snpo knerku. Snepras o6oI0UKa.

32. Sapelmiko, XpoMaTuH.

33. XpoMoCOMEl.

34. Tlonooit xpomaTHH. [ToMuTEeHHBIE XPOMOCOMBI. XPOMOCOMBI THIIA JTAMIOBBIX IIETOK.

35. Cnenuann3upoBaHHBIE CTPYKTYPHI IIa3MaTHIECKO MEMOPaHbI Ha KOHTAKTHPYIOIINX
MOBEPXHOCTSIX KJIETOK.

36. Crenuanm3upoBaHHBIE CTPYKTYPhI Ha alTUKAIBHON M 0a3aIbHOM MTOBEPXHOCTSAX KIICTKU U
Jpyrue CueluaIu3upOBaHHbIE CTPYKTYPBI IJ1a3MaTHIYECKOW MEMOpPaHHBI.

Yacrtp 2. 'ucrosorus

HcTopus pa3BuThs MUKpockonuu. OCHOBHBIE dTanbl yueHHs o0 KieTke. Knerounas teopusi.
ITpenmert u 3amaun ructonaoruu . OCHOBHBIE METO/IbI HCCIIEIOBAHUS.
Tunsl rucronorndeckux CTpykryp. Mx xapakrepucruka.

e

OO0111e cBOMCTBA )KUBBIX KJIETOK: Pa3IpaKUMOCTh, POCT U JABHXKEHHE.
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23.
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30.

31.

32.
33.

34
35

[Tonsatue o tkaHiax. OCHOBHBIE THUIBI TKaHEH © HUX MoOp¢oaoro-pyHKINOHATIbHAS
XapaKTEpUCTHKA.

OnutenuanpHble TkKaHU. OOmuMe npusHaku ctpoenus. Kiaccuduxanus n QyHkum.
ONUTENUANbHBIE TKAaHU. XapaKTepUCTUKA SNUTEIHATBHOM TKaHW. MHOIOCIONHBIN
snutenuii. CtpoeHne u PyHKIUH.

OnutenuansHble TKaHu. JKenesuctoiil snutenuii. Ctpoenue, kiaccuukanms 3K30KpUHHBIX
JKEJIe3 U TUIIbl CEKPELUH.

CoenunurenbHble  TKaHU. KieTouHble  37€MEHTBI M MEXKKJIETOYHOE  BEILECTBO
COEIMHUTEIIbHBIX TKaHEH.

CoenunurenbHble TkaHU. CTpoeHue U QYyHKIHUU KPOBU.

Coenunurenbuble Tkanu. Kinaccuduxanusa. OOmias XxapakTepuCcTUKA.

CoenuHutenbHble  TKaHU.  XapaKTEPUCTHKA  COOCTBEHHO-COCIMHUTEIbHBIX  TKaHEH.
Crtpoenue poIxsiod HeohOPMIICHHON COCTMHUTEIILHON TKaHH.

CoenuHUTENbHBIE TKAHU. XapaKTEPUCTUKA IUIOTHOM OQOpPMIICHHOH M Heo(hOpMIICHHON
COEIMHUTEINIbHBIX TKaHEH.

XpsieBast TkaHb. BuJibl XpsillieBoi TKaHU, UX CTPOCHUE U PYHKIIUH.

KocThas tkanb. OOmiast xapakrepuctika. CTpoeHHe KOCTH Kak opraHa.

Kocthas tkanb. CTpoeHHe II1aCTUHYATON KOCTHOM TKaHHU.

KocTHas Tkanb. Pa3BuTie KOCTH U3 COEIMHUTEIBHON TKaHM.

KocrHas Tkans. Pa3BuTHe KocTH Ha MecTe Xpsuia.

Mpelmieynsie TkaHd. OCHOBHBIE BUBI, OOILIME NMPU3HAKU M OCOOCHHOCTH CTPOEHUS Pa3HbIX
BUJIOB.

Mpimeynast Tkanb cepana. Oco0eHHOCTH CTpOeHHS U (PYHKIIMOHUPOBAHUSI.

['maaxas mblliedHas Tkanb. Pa3Butue, cTpoeHue U QyHKIUU.

[Tonepeuno-nosocaras MplleuHas TKaHb. CTpoeHne U QyHKIIHUH.

Hepsnas tkanb. CTpoeHue u QyHKIUN HEPBHBIX BOJIOKOH, OKOHYaHU, HEPBOB.

HepBHas tkanb. CTpoeHHne U QyHKIIUH HEHPOTIHH.

HepBhas Tkanb. CTpoeHHne U pyHKIIMN HEPBHBIX KJIeTOK. [ToHsTHE 0 pedaexTopHOI nyre.
[Tpeamer u 3a1aun >MOpHOJIOTUH . 3HaYEHHUE SMOPUOJIOTHM JJIsi OMOJIOTHH.

Hcropus pa3BuTHs SMOPUOJIOTHH.

DOMOpuosiorus . Pa3BuTHe U CTpOeHUE CIIEPMATO30UI0B, TTOJIOBBIX JKEJIE3.

OmOpuosiorust . CtpoeHue u pasButue siekyierok. OCHOBHBIE BUJBI SUIEKICTOK (110
COJIEPKAHUIO JKETITKA).

OM6puonorusi .  CtpoeHue W (QYHKUMHM  TOJOBBIX  JKele3  MJIEKONUTAIOIIMX.
OmnogotBopeHue. buosornyeckoe 3Hau€HUE MOJIOBOIO PA3MHOKEHUS.

OMOpuosorus . XapakTepucTHKa ITOJIOBOTO M OECTIONIOr0 pa3MHOKEHHUS.

Omb6puonorus . [pobienue. Tunsl 01actys.

OMmOpuonorust . [actpynsauus. 3akiajka 3apojbIIIEBBIX JMCTKOB Y Pa3HbIX BHJOB
MI03BOHOYHBIX. TUIIBI racTpyil.

. OMOpuonorus . BHe3apopliieBbie cTpyKTyphbl. MIX poss 1 3HaueHue B aMOpHOreHese.

. OMOpuonorus . Pa3Butue u pereHepanus HEpBHON CUCTEMBI.

Bonpockl K peHTHHIOBOMY KOHTPOJIIO 110 npeamety « Lluronorust u rucrosnorus»

PeiituHr-konTposb Nel

1. Uctopus pa3BUTHS SMOPUOTIOTHH.
2. ctopus pa3BUTHS TUCTOJIOTHH.
3. [onoBoe pa3MHOKEHUE.
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4. becnojioe pa3MHOXEHHUE

5. CtpoeHnue SULEeKIETKH.

6. TuIe! AANEKIETOK.

7. CTpoeHue criepMaTo30Ha.
8. CnepMmaroreHes.

9. Oorenes.

10. OmogoTBOpEHUE

PeldTHHT-KOHTPOJIL Ne2

1. bnactynsmus.

2. lactpynsmus.

3. DMOpHOreHe3 JaHIETHUKA.

4. DMbOpuorene3 aM(puOHid.

5. DMOpHOTeHe3 NTHIl.

6. Pa3zBuTHE MIIEKONUTAIOUIHX.

7. OcoGeHHOCTH HMOpPUOTeHE3a YeTTOBEKA.

8. ®opmupoBaHUE TKaHEW B OHTOICHE3E.

9. O61as xapakTeprucTUKa OCHOBHBIX THUIIOB TKaHEH.
10. Teopus equHCTBA OHTOTEHE3A.

PeiiTuHT-KOHTpPOJIBb Ne3

. XapaKTepuCTHKa UTEINATLHON TKaHH.

. Tpoduueckue TkaHu.

. KpoBeTBOpHBIC TKaHHU.

. I'mcTorenes xpsmeBon TKaHHU.

. IT'mcrorenes KOCTHOM TKaHH.

. O61mas xapakTepuCTHKa MBIIIIEYHOW TKaHHU.
. CTpoeHne HepBHOU TKaHHU.

8.CTpoeHune HepBHOTO BOJIOKHA.

N NN W~

BOITPOCHI I CAMOCTOATEJBHOI'O U3YYEHUA

Bomnpock! npeiHazHaueHb! A1 MHAUBUAYaJIbHON pabOThI CTYA€HTA C JIUTEPATyPOH IPH U3yUEeHUH

TEM JUCHUIIIIMHBI, HC BOIICAIINX B JIEKITUOHHBIN KYypC, a TaKiK€ BOIIPOCOB, HCIIOJIHO PACKPLITBIX BO

BpEMA ayIUTOPHBIX 3aHATHH. KOHTpOHBHBIC BOIIPOCHI CHOCO6CTBYIOT pacIMpCHUIO Kpyro3opa
CTYACHTA U TOTOBAT €ro K yCH@H.IHOﬁ caade 3a4cTa.

1. Copeprxanue U 3a/1a4yu COBPEMEHHOM TMCTOJIOTHH, SMOPHOJIOTHH, UX 3HAUYEHHE B OMOJIOTHH.

OCHOBHBIE 3Talbl Pa3BUTHUS TUCTOJIOTHH. XapaKTEPUCTHKA OCHOBHBIX OT€YECTBEHHBIX
ructonorudeckux kol B XIX Beke. cTopus oTedecTBEHHOM YMOPHOIIOTHH U €€
OCHOBOIOJOXKHHUKHU.

CoBpeMeHHBIH Tepro/1 B Pa3BUTHUU TUCTOJIOTUU U SMOPHOJIOTHH. BUIHBIE OTeUeCTBEHHbIE
Mop(hoornueckre MKoIbl. MeTOIbI UCCIIEIOBAHUS B TUCTOIOTUU M SMOPHOIOTHH.
CoBpeMeHHbIE METO/Ibl 00 bEKTUBHON Kaue€CTBEHHOW U KOJIMYECTBEHHOM OIEHKH
THUCTOJIOTHYECKUX MPETapaToB. 3a1a4i U METO bl SMOpHooruu. CpaBHUTEIbHAS
SMOPHOJIOTHSI KaK OCHOBA JJIsI IOHUMAaHMs SMOPHOHAIBHOTO pa3BUTHA yenoBeka. OHTO - 1
¢dunorenes.

Tumnsl sieBbIX KIETOK. OUIOreHeTHYecKasi 00yCIOBICHHOCTD MOSBICHUS BTOPUYHO
M30JIELUTAIBHBIX SIMLEBBIX KIETOK y MIEKONIUTAOIIMX U YEJIOBEKA.
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4. Cnepmarorenes u ooreHe3. CpaBHUTENbHAS XapaKTEPUCTHKA.

5. Oco0OeHHOCTH pa3BUTHS PaHHUX CTAJMI 3apOJIbliia MieKOUTamuX. Jpobdienue,
obpasoBanue Tpodobdiiacta u smOpuobacra. [Iporecc racTpynsmnuu, oOpazoBaHue
IPOBU30PHBIX OPraHOB U UX 3HaueHHEe. DyHKIIMOHAILHOE 3HAU€HHE TPOBU30PHBIX OPraHOB
(3apobIIeBBIX 000JI0UEK) YEIOBEKA: AMHUOTUYECKOH 000I0UKH, KEITOYHOTO My3bIpbKa,
aitanronca u xopuoHa. JluddepeHunpoBka mociae1Hero Ha Tiaa ki 1 BOPCUHYATHIN.
CBs13b 3apo/iblllia C TEJIOM MaTEPU y MIEKOIUTAIOIIMX U YelIoBeKa. TUIIbI MIJIalleHT.
IInanenTa yemoBeka.

6. TI'enermueckas u MoppodyHKIIMOHANbHAS KiIaccupuKaiys Tkaneil. BozpactHeie
0COOEHHOCTH, N3MEHEHMS TKaHEH.

7. OCOOEHHOCTH CTPOEHUS HKENE3 Pa3IMUYHOIO IPOUCXOMKICHUS.

8. JlelikonurapHas popMyia U €€ 0COOEHHOCTU Ha pa3HbIX Tarax OHTOI€He3a.

9. Dranbl KPOBETBOPEHUSI B HMOPHOHAILHOM U MIOCTIMOPUOHAIBHOM IIEPUO/IAaX Pa3BUTHS U UX
Ouosnoruueckoe 3HaueHue. B3aMOOTHOIIEHHS CTPOMaJIbHBIX U KPOBETBOPHBIX AJIEMEHTOB.

10. Dputporos3 u TPOMOOLIUTOI033 B HMOPHOHAIEHOM U TIOCTHATAIIEHOM MIEPUOIaX.
JleiikonMTON033 B SMOPUOHAIBHOM U IIOCTHATAJILHOM I1€PHOJAX.

11. Makpodarnyeckas cucrema oprauusma. Posib oreuectBeHHbIX yuéHbIX (M1.11.Meunukos,
A.A.Makcumos, A.A.3aBap3uH, B.I'.EnuceeB) B pa3BUTUN yUEHHS O COEUHUTENBHBIX
TKaHSX.

12. YuacTue KJIeTOK KpOBU M COEIUHUTENbHOM TKaHU B MMMYHHBIX pPeakIUsaX OpraHu3Ma.
Makpodaru, T -, B-num¢pountsl, miazmatuueckue kieTku. Mx crpoenue, GyHKINOHAIbHOE
3HaYEHHUeE.

13. KocTHbIE TKaHU, UX THCTOTEHE3 pEreHepalys 1 BO3PACTHbIC H3MEHEHUSI.

14. CtpykTypHBIE OCHOBBI MBIIIIEYHOT'O COKPAIIEHHUS, pET€HEPALIls MBIILIEYHON TKAHU.

15. l'ucrorenes u pereHepanys TKAaHEBBIX 3JIEMEHTOB HEPBHON CHUCTEMBI.

16. MuenuHOBBIC B O€3MUEITMHOBEIC HepBHBIC BolokHA. CTpoeHue u GpyHkmun. [Iporecc
MUETUHU3ALHH.

17. HepBuble oxkonuanus. Knaccuduxamus u MmoppodyHKIIMOHAIbHAS XapaKTEPUCTHKA.

8. YueOHO-MeTOANYECKOE U HH(POPMAIIHOHHOE oDecnieueHmne (MOIyJIsl)
Pexomenayemasi Jiureparypa
a) OCHOBHAaA

1. T'uctonorus, SMOPHOIOTHSI, IUTONOTHUS [ DNEKTPOHHBIN pecypc] : yueOHuk mist By3oB / [lox pen.
O.I'.Yaym6ekona, F0.A.Uenpnmesa. - 3-¢ uza. - M. : ITDOTAP-Menaua, 2012. -
http://www.studentlibrary.ru/book/ISBN9785970421307.html

2. Cxpurryenko, JI.C. IIpaktuueckue pabotsl o kypey "Lluronorus” : MeTrogmueckue pa3padoTKu
s ctyaentos / JI. C. Cxpunuenko ; Bnl'Y, Kadenpa 6otanuku, 300J10rud U 5KOJIOTHH .—
Bmagumup : Bal'VY, 2013 .— 48 c.
<URL:http://e.lib.visu.ru/bitstream/123456789/3394/1/01265.pdf>.

3. "Hurosnorus: YueOHUK JiIs OaKaIaBpPOB IO HANPaBJICHHUIO MOAroToBKH "[legarornyeckoe
oOpa3oBanue u buonorus" [Dnexrponnsiii pecype] / H.C. CtBonunckas. - M. : [Ipomereit, 2012." -
http://www.studentlibrary.ru/book/ISBN9785704223542.html

4. "T'ucronorus, sMmOpuonorus, uuronaorus [ dnexTponnsiit pecypc] / "1O. U. Adanacwes; H. A.
IOpuna; 4. A. Bunnukos; A. U. Pagoctuna; 0. C. Yennos" - M. : I[DOTAP-Meana, 2014." -
http://www.studentlibrary.ru/book/ISBN9785970429525.html
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http://e.lib.vlsu.ru/bitstream/123456789/3394/1/01265.pdf

5. "T'ucronorusi, TUTOIOTUS U IMOPUOTIOTHUS: aTiac [DIEKTPOHHBIN pecypc] : yueOHoe mocodue /
B.B. I'emonos, 2.A. JlaBpoBa; noxa pen. wieHa-kop. PAMH C.JI. Ky3uenoBa. - M. : I'DOTAP-
Menmua, 2013." - http://www.studentlibrary.ru/book/ISBN9785970426746.html

0) JOMOJTHUTEIbHAS

1. Bepemaruna, B. A. OcHOBbI 0OIIeH IUTOJOTHH : ydeOHOe Iocodme Juisi By3oB / B. A.
Bepemaruna .— 3-e u3g., crep. — Mocksa : Akagemus, 2009 .— 172 c.— ISBN 978-5-7695-
5856-6.

2. T'mcronorus. Cxembl, TaOJMHMIBI W CUTYAIlMOHHBIC 3a/la4d IO YACTHOW TMCTOJIOTHMHU YEIOBEKa

[DnexTpoHHBIH pecype] : yaeoHoe ocooue / Bunorpanos C.1O., Junases C.B., Kpumron B.B. u

ap. - M. : IDOTAP-Meaua, 2012. - http://www.studentlibrary.ru/book/ISBN9785970423868.html

3. Kamenckuii, A. A. buonorus. OOmas Owuomorms: 10 - 11 xjmaccel : yd4eOHHK JUIS
obmeoOpazoBatenbHbIx yupexacHuit / A. A. Kamenckuii, E. A. Kpukcynos, B. B. Ilaceunnk
— 5-e u3n., crep. — Mocksa : Ipoda, 2009 .— 367 c. : uB. un., Tabn. — ISBN 978-5-358-
07000-4.

B) I1O 1 nHTEpHET-pecypchl

Otkpertas buosnorus 2.5. Ne 67. OO0 «Du3ukon»
OBomonunonHas nadoparopust (OBOJIAB), 9 -11 k., 3A0 «1C». UNCC.
O6mmas 6uonorus 11 kn. M.H. I[Tonomapésa u np. [IOP

A

http://  www.edu.ru - Poccuiickoe  obpazosanue” -  edepanvuviii  nopmai

CcbulkM Ha TOpTalbl W CaldThl 00pa3oBaTEeNbHBIX yupexAeHHi. [ocynapcTBeHHBIE

oOpa3zoBaTelibHbIe CTaHAApThl. HopMmaTHBHBIC JOKYMEHTHI B 00JacTH 0Opa3OBaHMUSL.

Wudopmanus 0 MeKIYHAPOIHBIX TPAHTAX M MIPOTPAMMAX

http://yaca.yandex.ru/yca/cat/Science/Higher_Education/ - fnoexc. Kamanoe. Buvicuee
obpaszosanue

r) llepuoanyeckue U31aHuA

Kypuan «buomorus B mkose» http://period.vlib.by/index.php/24-journals-category/1107-biologila-
v-shkole-journal
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PaGouasi mporpaMMa JAHCIHIITHHEL CcOCTaBJIeHa B COOTBETCTBHHU C TpeOOBaHUAMH ®roc BO

[0 HAIPaBJICHUIO 44.03.05.TTegaroruyeckoe 00pasoBaHie

Pabouyio IporpaMMmy COCTaBUII K.6.H.,7I0LEHT Kajenpbl GHOJOrHYECKOro 1 reorpaduueckoro
o6pazosanus [TH Bal'Y JI.C.CKpHUI4€HKO

(®UO, noam Chb)

PenenseHt [/, y
(npeacTaBUTEE pabo _/ ﬂ 7 az&a/aﬂa/ //)/ @4// % S SO
Y2 .‘, 7 - F ) ’ }Mecm pa60Tbl JIOJDKHOCTD, 5. ®UO, nonnuch)
: 410
[IporpaMma paceMQIpea: Ghena Ha 3aceqaHii Kadeaphl v

; >4
[IpoTokon Ne j 23 Ae7kona

3apeyroumii kaeapoii E.TL.Tpaiesa %

(PHO, noamHCh)

PaGouasi mporpaMma paccMOTpeHa H onoOpeHa Ha 3acelaHuH yqeGHo-mTouuqecxoﬁ KOMHUCCHH

HarpaBJIeHHs 44.03.05.11eraroruyeckoe 06pasoBaHue
Ipotokon Ne _ 3 oT 17.03.2016 rona

IpescenaTeh KOMHCCHH MPEKTOP 1 M.B.ApTamoHOBa
(PUO, noanHUChH)

JIACT MEPEYTBEPKIEHMS
PABOYEM ITIPOI'PAMMBI JIACHUATLINHDBI (MOAVJIsSD)

PaGouast porpamma ofobpena Ha y4eOHBI# roJ1

ITpoToKOJI 3acCIaHU Kagenpsl Ne or roja

3asenyiomuii kadenpoit

PaGouas nporpamma oo0pena Ha yueOHbIH TO/L

I[IpoToKOJI 3acelaHus kadenpst Ne oT roza

3aseyiomuii kKadenpoi
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JUCT NEPEYTBEPAIEHUSI
PABOUEN ITPOI'PAMMBI JIMCUUIIJIMHBL (MO,1YJ151)

/’7 %¢)}"{C6Hb1f/’l rojt

4
Pabouas nporpamma o0;100peHa H@ZO' Z

04 /ma

[Tporokoun 3acenanus kapeapb No // or J

74

3aBeaylowui kadeapoh

Pabouast nporpamma 0100peHa Ha

IIporokon 3aceaanus kahenpbt No oT

 yuceOHbIH 101

roia

3apeayoluit kadeapon

Pabouas nporpamma 0100peHa Ha

[Tporoko. 3aceanus kadeapbr Ne oT
p P i

3aBenyrouuii kadeapoit

vueOHbIA roa

_roja
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