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1 ]_le.l'llfl H 3aJa4Y1 0CBOCHUA JUCHHUITIMHbI

eanb (eau) OCBOCHHS JUCITATUIMHBI:

OBJIaJICHUE 3HAHUSMU MUKPOCKOTTHYECKOTO U CYOMHUKPOCKOITMYECKOTO CTPOCHHUSI OpraHu3Ma YelioBe-
Ka, OOIIMMH TTPUHITUTIAMH CTPOCHUS M (DYHKIITMOHHPOBAHMSI KJIIETOK M TKaHEH, a Takyke 0a3uCHBIMH 3HAHUS-
MU O CHGI.IH(l)PIKG CTpOGHI/I}I TKaHeﬁ 148 OpI‘aHOB B Hpouecce 3M6pI/IOF€He3a, 0 3aKOHOMCPHOCTAX BOCIIPOU3BC/C-
HUA 1 UHAUBUAYAJIBHOT'O pa3BUTHUA.

3agaun:

npruoOpeTeHne CTyJAeHTaMHt 3HaHUH B 00JIaCTH LUTOJIOTHU M THCTOJIOTHH OMOJIOTUN PA3BUTHS, MUK-
POCKOITUYECKOTO CTPOCHHS PA3IUIHBIX OPTraHOB, TKAHEH, KJIETOK U HEKJIIETOYHBIX CTPYKTYP, BXOMSIINX B X
COCTaB U UX TUCTO- U OpI‘aHOFGHGSBI; O6y‘-I€HI/I€ CTy,ZleHTOB MCTO,Z[y MI/IKpOCKOHI/I‘-IeCKOFO HCCJICOIOBAHUS HA
CBETOONTHYECKOM YpOBHE; (POPMHPOBAHUE MPEACTABICHUNH O MHOTOYPOBHEBOM MPUHIIUIIE CTPOCHUS YeIIO-
BEUYECKOTO OpPTaHM3Ma KaK OMOJIOTHIEeCKOr0 00BEKTa U UEPAPXUUYECKUX CBS3SX BHYTPH HETO; (OPMUPOBAHUE
MPEACTABICHUI O B3aMMOOTHOIIICHUH CTPYKTYPHl M (YHKIIUH TPUMEHUTEIHHO K TOHKOMY CTPOCHHUIO YeJ0-
BEUECKOT'0 OPTaHU3Ma.

2 MecTo JUCUMIIJIMHBI B CTPYKTYpPe 00pa30BaTeIbHONH MPOrpaMmbl

JucuumimHa oTHOCHTCS K 0a30B0 yacTu 010Ka 1 «luCIUIITUHBL (MOTYITH )»
[IpepexkBu3nthl qucuuIuInHsbL: b.1.5.15 300n02us

IMoctpexBusuthl aucuuruabt: b.1.B.15 3oonoeus, b.1.5.16 bomanuxa, B.1.5.17 Mukpobuonocus u
supyconoeus, b.1.5.18 @uzuonocua pacmenuii, b.1.5.19 Quzuonoeus uenosexa u sxrcusomuwvix, b.1.5.20 Um-
myHonoeus, B.1.5.22 Buoxumusi u monexynapras ouonoeus, b.1.5.23 I'enemuka u 38oatoyus, b.1.B.0O/.1
Beeoenue 6 ouomexnonoeuro, b.1.B.O/].3 @usuonocuueckue 0CHOBbl VKpenjieHus 300p08bsi YeloBeKd,
b.1.B.0/].6 I'enemuxa uenosexa, b.1.B.J[B.3.2 Buozeocpaghus, b.1.B.J[B.9.2 Be3onacnocmsb npupodonoiv-
308aHUs

3 TpeOoBaHusl K pe3yJabTaTaM 00y4eHH s 10 U CIUTIINHE

[Iponecc n3yueHus: TUCIMITIMHBI HAIIPaBJIeH HAa (OPMUPOBAHUE CICTYIONIUX PE3YIbTaTOB 00yUeHUS

[Tnanupyemblie pe3yapTaTbl 00y4eHUs 10 TUCIUILIMHE, XapaKTePH3YIOLIHe

. dopMupyembie KOMIETEHIIUN
sTansl GOPMUPOBAHMS KOMITETEHIUI

3HaTh: OIIK-5 criocoGHOCTh TIpUMeE-
MPUHIUIBI KIIETOYHON OpraHu3aluy OMOJOTHYECKUX 00bEKTOB, OMO(pU3HU- |HATH 3HAHWE MPUHIIUIIOB KJIe-
YeCKUX U OMOXMMHUYECKUX OCHOB, MEMOpPAHHBIX MPOIECCOB U MOJEKYIISP- | TOYHON OpraHu3auu OMOJI0-
HBIX MEXaHHU3MOB KU3HECATEIbHOCTH; TM4eCcKUX 00BEKTOB, OMOPHU3U-
Ymeth: YECKUX U OMOXUMHUYECKHUX OC-
OTNpeAENATh Ha MHUKpONpenaparax M 3JIEKTPOHHBIX MHUKpodoTorpadusx |HOB, MEMOPAHHBIX MTPOLIECCOB
KJIETKHA Pa3UYHBIX TKaHEW M XapaKTepHbIE JUISI HUX CTPYKTYPHI, 0OeCIe- | MOJIEKYISIPHBIX MEXaHU3MOB
YUBAIOIINE BHINIOJHEHNE CBONCTBEHHBIX UM (YHKIUH; ONpPENeNsTh pa3-|’KU3HEIeATEIbHOCTH

JTUYHBIE KOMIIOHEHTHI KJIETOK MPU M3YYCHHH Ha THCTOJOTHYECKHX Ipera-
paTax U 3JMEeKTPOHHBIX MHUKpodoTOrpadusx; UCIOIb30BaTh 3HAHUS, MOTY-
YCHHBIC NMPU W3YyYEHUHM PA3TUYHBIX TUIOB KIETOK U TKaHEH IS JoKa3a-
TEJIbCTBA €IUHCTBA )KUBOW MaTepUU;

Baajaers:

OCHOBHBIMHM METOJIaMU HPUTOTOBJIECHHUS] BPEMEHHBIX IPENapaToB; MUKPO-
CKOTTMYECKOT0 M3yYeHUsI TUCTOJNOTUYECKUX OOBEKTOB; METOJaMH H3yde-
HUSL OCHOBHBIX IPOIECCOB KU3HEACSATEIbHOCTH KJIETOK; IMpPHUEMaMH CpaB-
HUTEJIBHOTO aHaln3a MOP(MOIOTHH, XUMHUECKON OpraHu3anuu, QyHKIIHA




[Tnanupyemsble pe3ynbTaThl 00yUYeHHs 110 AUCUUIUIMHE, XapaKTepU3YIOIIHe
sTanbl HOPMUPOBAHMS KOMIETEHIUH

DopmMupyeMble KOMIIETEHLIMU

PaA3JIMYHBIX KJICTOK 1 TKaHEH.

3HaTh:

0a30BbI€ MPEJCTABICHUS O 3aKOHOMEPHOCTSIX BOCHPOU3BEIEHUS M HWHIU-
BUAYAJIBHOI'O PA3BUTHUA 6HOJ’IOI‘I/I‘IGCKI/IX O6’b€KTOB, MCTOJbI MTOJYUCHUA U
paboTHI C SMOPHOHATHHBIMA OOHEKTAMU;

Ymersn:

OOBSCHATh 3aKOHOMEPHOCTH MpoIlecca pa3BUTHUS;
HBIC YCJIOBUS JIA pa3BUTUSA OpraHu3Ma,

Baajgers:

npueMamMu MOHATUIHOI'O arnrapara JUCHHUIIINHBI; MCTOAAMU TMOJIYUYCHHUA U
paboThl ¢ SMOPHOHAIBHBIMUA OOBEKTaMHU; 0A30BBIMH TPEIICTABICHUSIMH O
3aKOHOMCPHOCTSX BOCIPOU3ZBCACHUSA W WHAWBUAYAJIBHOTO PAa3BUTHA 61/10-
JIOTUYECKUX OOBEKTOB.

BBIOMPATh ONTHUMAJTh-

OIIK-9 criocoOHOCTh HCIOJIb-
30BaTh 0a30BBIC MIPEACTABIIC-
HUS 0 3aKOHOMEPHOCTSIX BOC-
MIPOU3BEICHUS U MHIUBHTY-
QJIBHOTO Pa3BUTHS OHOIOTHYEC-
CKHUX 00BEKTOB, METOJIBI ITOJTY-
YeHus U paboTsl C HMOpHO-
HAJIbHBIMU 00BbEKTaMH

4 CTpyKTypa U collepKaHHue QUCUUILTHHBI

4.1 CTpyKTypa IUCHUAIIUHBI

OO01mast TpyA0€MKOCTh JUCIUILINHBI COCTABISET 5 3a4eTHBIX enuHul] (180 akageMHuecKux 4acoB).

TpynoeMkocTs,
Bun paGotsr aKaJeMHUECKHX 4acoB
2 ceMecTp 3 cemecTp BCETO
O01mas Tpy10éMKOCTh 108 72 180
KonTakTHas padora: 50,25 36,5 86,75
Jlexuuu (JI) 34 18 52
[Tpaxtrueckue 3anstus (113) 16 16 32
Koncynbranuu 1 1
NunuBuayansHas paboTa 1 MHHOBAIIMOHHBIE (POPMBI yUEOHBIX 1 1
3aHSITUN
[TpomexxyTounas arrectarus (3a4eT, SK3aMeH) 0,25 0,5 0,75
CamocrosiTesibHasi padora: 57,75 35,5 93,25
- gvinonHenue Kypcosoti pabomot (KP); +
- camonoo2omoska (npopadbomka u nosmopeHue J1eKYUOHH020
Mamepuana u Mamepuana y4eoHuKo8 u yieousvix nocooutl);
- N0020MOBKA K NPAKMUYECKUM 3AHAMUSIM.
Bupa uroroBoro KOHTpoJIs (3a4eT, IK3aMeH, Tu(ppepeHu- aug. 3a4. IK3aMeH
pOBaHHbBIN 3a4eT)
Paznensl nUCIUIIIMHGL, U3y4aeMble B 2 CEMECTpe
KonmdecTBo yacon
Ne pase- HaumenoBanue pazzaenon ayAutoprad BHEay/Il.
Ja BCETO pabora
11113 | 1P paborta
1 Brenenue. [Ipeamer u 3agaun UTOJIOTHH. 12 2 2 - 8
2 CTpoeHME KIETKHU. 14 2 2 - 10
3 JKuzHenesTeabHOCTh KIETOK. 16 4 2 - 10
4 Brenenue. [Ipeamer u 3agaun rucToIOrUu. 16 4 2 - 10
5 OO0I111ast THCTOJIOTHUS € DJIEMEHTaM M YaCTHOM T'H- 34 20 | 4 - 10
CTOJIOTHH.
6 Cucrembl Opraiusma. 36 22 | 4 - 10




KonnuecTBo yacos
Ne pase- HaumeHnoBanue pa3aenon AyATOpHa BHEay/I.
Ja BCETO pabora
T 1113 | 1P pabora
Utoro: 108 34 | 16 | - 58
Paznensl nUCIUIIIMHBL, U3y4aeMble B 3 ceMecTpe
KonnuecTBo yacos
Ne pasze- HaumenoBanue pa3nenos ayAuTopras BHEaY/I.
na BCETO aboTa
113 | JIp pabora
7 Beenenue. [Ipeamer, 3a1aun 1 MeTObI OMOJIOTHH 4 2 - - 2
pa3BUTHSIL.
8 I'amerorenes. OmiogoTBOpEHNE. 12 2 2 - 8
9 HpobGnenue. 6 2 - - 4
10 lactpynsauus 1 popMupoBaHHE OCHOBHBIX 10 2 4 - 4
3aKJIaJJOK OPTaHOB.
11 ['eHeTHYECKHE OCHOBBI pa3BUTHS. 10 2 4 - 4
12 0O0630p nporpamMm pa3BUTHSL. 10 2 4 - 4
13 Perenepariust u comaTrndeckuii SMOpUOTECHES. 8 2 2 - 4
14 Buemnas cpena u HeoOXOAWMBIE  YCIOBHUS 12 4 - - 8
pa3BUTHSL. OJIEMEHTEI 3BOIIOIIMOHHOMN
IMOPHUOIIOTUHN
Utoro: 72 18 | 16 | - 38
Bcero: 180 52 132 | - 96

4.2 Coaepxanue pa3iejioB IUCHUINIMHBI

Ne 1 Beenenue. [Ipenmer u 3a1a4m HMTOJIOTHH.

[{uTonorus — Hayka O CTPOEHUH, (PYHKUUAX, METaOOIM3ME, PA3BUTUU U MPOUCXOKICHUH KIIETKU.
MecTo HUTONOTHH CPeau APYTUX OMONOTUYECKUX NUCLUIUINH, CBSI3b IIUTOJIOTHHA C MATEMATHKOW, PU3UKOH,
K 7 xumueii. Mctopust pa3BUTHS U CTAaHOBJICHHSI TUTOJOTHH. [IpeanochuiKu co3MaHusl KIE€TOYHOU TEOPHUH.
Knerounas teopus Llnedinena u IlIBanna. 3HaueHue paboT BupxoBa ans pa3BUTHS KJIETOUHOW TEOPHH.
CoBpeMEHHOE COCTOSIHME KJIETOYHOM Teopur. MeToabl HCCleoBaHUsl KIETOK. [Ipmxu3HeHHbIe
HaOIIOIEHUS: KYJIbTypa KIIETOK, TeMHOTIONIbHAS, (Pa30BOKOHTpACTHAS MUKPOCKOMHSI. BUTanbHBIC KpaCUTEIH.
N3ydyenne QuKCHpOBaHHBIX KJIETOK. [IpUHLMIBI MOArOTOBKM KIETOK MAJISi WCCIENOBaHUS. OJIEKTpOHHAs
MUKpockorusi. Duznueckue  METOABl  WCCIEIOBAHHS:  MHUKPOCIEKTPOMETPHUsS, LUTOPOTOMETPHS,
JIOMUHECHEHTHAsi MUKPOCKOIIHS, aBTOpanorpapuiecke ucciae10BaHusl.

Ne 2 CTpoeHue KJIETKH.

Oco0eHHOCTH M pazNuuus B CTPOCHUM KJIETOK MPOKApPHOT U dyKapuoT. CXOACTBO U pa3iuyuus B
CTPOCHHH KJIETOK PACTCHHH WM >KUBOTHBIX. HekierodHble (OpPMBI KU3HH: BUPOUIBI, PUOHBI, BUPYCHI.
EauHCTBO CTpoeHUs M (PyHKIMU KIIETOK, €€ OPraHOMJIOB U JIPYruX CTpyKTyp. Bemmumna u ¢opma kiieTok.
MemOpanHbie OpraHowabl KIeTKU. JlumomporeuaHbple MEMOpaHbBI, WX MOJCKYJsSpHas OpraHu3aIfusl.
BapbepHo- TpaHCHOpTHas poyib KIETOYHOW MeMmOpaHbl. [lacCMBHBIM W aKTHBHBIM TPAHCIOPT dYepe3
MeMOpany. Penenitopnast pons miuazmaruyeckoid MmeMOpanbl. Ponb ma3maneMMsl B mpoueccax (aromurosa
Y IUHOIIMTO3a, CBS3b 3TUX MPOLECCOB C JU30COMaMU. MEXKIETOUHbIE KOHTAKThl U CBSI3U. | TMKOKaJIMKC
KUBOTHBIX KJIETOK. CTpOeHHE KJIETOUYHON CTEHKH PACTUTEIBHBIX M MPOKAPUOTHUUECKUX KIETOK. SAapo —
CHCTEMa COXPAaHEHHUS, BOCIIPOU3BEACHUS U pealiu3aluu reHerudeckoi nudopmanuu. LlentpanbHas norma
MOJIeKYIIsIpHO# Ouonorun. OCHOBHBIC (DYHKIIMU SIIpa: TPAHCKPUIIIIHS, peAYIUTHKAINS U TiepepacipeeieHue
reHeTuyeckoro mMarepuana. CTpykrypa uHTepdazHOro siapa. XpoMaTHH: 3yXPOMaTUH M TeTepOXPOMATHH,
ux (yHKIMOHANBHOE 3HadeHue. CTpoeHHEe XPOMOCOM Ha YIbTPAMHKPOCKOMUYECKOM YpoBHE. THIBI U
dbopMa MUTOTHUYECKHMX XPOMOCOM: LIEHTPOMEpa, BTOpUYHAs TNepeTsikka, Tenomepa. Juddepenumanbuas
OKpacka XpoMocOM. SINPBIIIKO — OpraHOW]l CHHTE3a KIETOYHBIX pubocoMm. CTpoeHHEe U yIbTPaCTPYKTypa
anpblika. SlnepHas 06o104Ka, ee cTpoeHrue u GyHKUHOHaIbHOE 3HaueHue. CtpoeHue saepHbIx nop. CBss3b
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SIIEPHON 000JIOUKH C ITUTOTUIA3MAaTUYECKUMH CTPYKTYpaMU U XpOMOCOMaMH. SIepHbIi O€TKOBBIN MaTpUKC.
[IpoucxoxaeHue suepHot obOomouku. Oupormazmaruuyeckas cetb (OIIC), mnomstTme wu  oOmias
xapakrtepuctuka. ['panymsapHas OIIC, ee cTpoeHWE W POJIb B TPAHCIOPTE CUHTE3UPYEMBIX OEIKOB.
ArpanynspHas OIIC, ee cTpoeHHe M pOJb B CHUHTE3€ IOJIMCAXapUIOB, KUPOB, CTEPOHIOB M JPYTHX
Mouekynn. Amnmapar ['onabmku (TIaCTUHYATHI KOMITIEKC): 00IIas XapaKTepUCTHKA, JIOKATH3AIUI B KICTKE,
MHUKPOCKOIIMYECKOE CTPOCHHE, YIbTpacTpykTypa. Juktrnocoma. dyukius annapara ['onbaxu: odpazoBaHue
U 1npeoOpa3oBaHHE BeIIeCTB. MUTOXOHAPUM — CHUCTeMa »HeprooodecreueHus kierok. CTpykTypa
MUTOXOHJIPHI: MEMOpPaHbI, KPUCTHI, MAaTpUKC. Posb MuTOXOHIpHi B cuHTe3e U HakomieHuu ATO. [lytu
cuate3a AT® B kileTke: aHAIPOOHBIN TIMKOIN3 M OKUCIUTENbHOE (hochopunmpoBanue. CTpoeHUE KPUCT,
JoKanu3alus B MX MeMOpaHax 3BEHbEB OKUCIUTENbHOTO (ochopunupoBanus. 3MeHnenue cTpyKTypbl
MUTOXOHJPUI B 3aBUCUMOCTH OT UX (PYHKIIMOHATBHOTO coOCTOsHUSA. [Ipobrema MpOMCXOXKIESHUS
mutoxoHapui. Ilmactuasl. ToHkoe cTpoeHue xioporiactoB. DyHkumu 1actul. JledkomiacTsl,
xpomoruacTel. [IpoGiema mpoucxoxaenus: 1uiactuia. Jluzocombl. CTpyKTypa JHM30COM, THITBI JIH30COM.
CBs13b TU30COM C TMpoIeccaMu 9 BHYTPUKIETOYHOTO MHUIIEBAPEHUs, C (aroluTo30M U C paboTON ammapara
lNonpmxu. BakyomspHass cucreMa KiIeTok pacreHuil. llenTpanbHas Bakyosib. ToHomnact. PasButue u
MIPOMCXOXKACHUE BaKyOJIIPHOW CHUCTEMBbI, ee (pyHKUIHMOHaIbHOE 3HaueHue. HememOpaHHBIE OpPraHOUABI.
Hentpuonb. YIbTpacTpyKTypa, pEIUIMKALUs, Y4acTHE B JCJICHUM KICTKA. AHAJIOTM IEHTPHUOJEH Yy
npocredmux. CBs3b LEHTPUOSPHBIX CTPYKTYP C OpraHOUJaMH JBUKEHUs KJIeTKH. OpraHouabl IBUKEHUS:
PECHUYKH, )KTYTHUKUA 3YKAPUOTUUYECKHUX KJIETOK, UX CTPOCHHE, MEXaHU3M ABMkKeHUs. LluTockener — onopHo-
JBUTATEJIbHAs CUCTEMa KJIeTOK. MUKpOTpyOOUYKH, MX TOHKOE CTpOCHHE, XUMHUYECKUH cocTaB. TyOymuH.
Ponbe MuKpOTpyOOUYEK B 00pa30BaHUU BEpETeHA JIETCHHSI KIETOK. POsih BepeTeHa B pacX0KIEHUU XPOMOCOM
npu MutToze. OUOPWILISPHBIE CTPYKTYpPhl LUTOMIA3Mbl. MUKpOQHIaMEHThI, UX CTPYKTYpa, XUMHUYECKUI
cocrtaB. AKTUH. Anre3us KJIETOK. Poinb MHUKpOPMIAMEHTOB B IMpOLECCCaX NPUKPEIJICHHUSI KIETOK K
cyocrpaty. Pubocombr. CoctaB u crpoeHue prudoocomM. PuOGocomMbl MpOKapUOTHIECKUX U IYKAPUOTHICCKUX
KJIETOK. Yyactue B O6uocuntese Oenka. [lonmucomel. OxaiimieHHble my3bIpbki. CTpoeHHE, JOKaIU3alus B
KieTke. Bo3MokHOE ydacThe B pemapanuu MeMOpaHHBIX CTpYKTyp. LluTommasma. OOmmumi XuUMHYECKHUI
COCTaB IUTOIIa3Mbl. DU3UKO-XUMHUECKUE CBOMCTBA IIUTOIIA3MAaTUYECKOIO MAaTPUKCA.

Ne 3 Ku3znenesiTeJIbHOCTDL KJIETOK.

Henenne  kinetok. JKU3HEHHBIM UUKJI  KJIETKU: MPECUHTETUYECKAas, CUHTETUYECKas U
nocTcuHTeTHdeckass (aspl. 3HaueHue dTUX a3 B IKU3HU KIETKH. Hempsmoe neneHue (MUTO3)
yKapUOTHUECKUX KieTok. CTaaguu MHTO3a, MX MPOAOCKUTEIBHOCTh U XapaKTepUCTUKA. MeXxaHu3Mm
IBUKEHUS] XpoMocoM. LIUTOKHHE3 y KUBOTHBIX M PAcTUTENbHBIX KIeTOK. Cynpba KIETOYHBIX OpraHesul B
npouecce aenenus JIP 10 xknetku. Perymsauus murtosa. Meio3, ctaguu Mmeiio3a. Konbroramus xpomocowm,
KPOCCHHTOBED, PEAYKIMS YHUCIIAa XPOMOCOM. BHOJIOTHYECKUI CMBICT Mei03a. XpOMOCOMBI THIIA JIAMIIOBBIX
meTok. Pasnuuusa mexay mMuto3oM U meiozom. ['amerorene3. CnepmaroreHe3. OBorenes. CrtpoeHue
MOJIOBBIX KJIETOK. AMHMTO3, SHIOMHUTO3, cCOMaTu4eckas nonurionaus. [lonutenus: NoJTuTeHHbIE XPOMOCOM.
Knaccudukanus KIETOK 1O OTHONICHHWIO K HCTOYHUKY yIjiepoja: aBTOTPO(BI, TeTepoTpodbl.
Knaccudukanuss KI€TOK MO OTHOIICHHIO K HCTOYHHMKY 3Hepruu: ¢otoTpodsl, xemoTpodsl. Cucrema
skckperuu. [latomorus KiIeTKH. AmomnTo3 — 3amporpaMMUpOBaHHAas TUOENb KJIETKU. BrusHue
noBpeXxAaomux QakTopoB Ha kierky. Crneuuduueckue u HecrneuupUYecKUe peakuu KIETKH Ha
noBpexaeHue. M3MeHeHue CTPYKTypbl OpraHOMJIOB NIPH MOBPEXKICHHHM KIETKH. BHyTpukierouHas
penapanus. ['n6enb KIeTKU: HUTOJOTUYECKUE PU3HAKH CMEPTH KJIETKH.

Ne 4 Beenenue. [lpeamer u 3a1a4 rHCTOJIOTHM.

[Ipeamer m 3amaum oOmel TUCTOJIOTHMH. BO3HMKHOBEHHWE TKaHEH B OHTO- W (UIIOTEHE3e.
Onpenenenue  MOHATUS ~ TKaHb.  MeETOAbl  THCTOJOTMYECKHX  HCCIEAOBAaHUM  IUTOJIOTMYECKHE,
TUCTOXMMHUYECKHEe MeTonbl. Kpuommukpockomnus. OKCIEpUMEHTAIbHO - MOP(OIOrHYecKre MEeTO/bI:
KyJIbTypa TKaHEW, TpaHCIUIAHTAalUs OpraHoB W TKaHed u T1.7. Knmaccudukamus TkaHell Ha OCHOBE HX
CTpoeHHsI, (YHKIIHI, OHTOreHe3a, CTENEeHU OOHOBIEHHUS U HBOJIOLMOHHOIO Pa3BUTHA. DNUTEIHANIbHbIE
Tkaau. OOImas XapaKTepUCTHKA OJIHTEIUEB, KiIacCU(UKAIUSA DSIUTEIHEB IO Pa3HBIM MPH3HAKAM.
MuKpOCKOIUUYECKOE CTPOEHUE MUTETHAIBHON TKaHU B CBSI3U C 0COOCHHOCTSIMH UX (QyHKIUU. ['ucTorexes,
¢dusnonornyeckass M pemapaTUBHAS pEreHepamus SMUTEIUANbHBIX TKaHed. Perenepamus snuaepmuca,
nepMbl. TpaHcIIaHTanus KOXKU. 3aKUBJICHUE KOXKH I1OCIIE TOBPEXKACHHUS.

Ne 5 O0masi rucToJI0rMs € IJIeMEHTAMM YACTHON T'MCTOJIOTHH.

Onutenuii xene3. Knaccudukanus xene3 B CBA3M UX cTpoeHHEM M QyHKIWen. [{utodusnonorus
cekpeTopHoi KieTku. Tumbl cexkpeunu. CTpoenue u kiaccupukanus Koxxu. OYHKIUU KOXKU U CTPYKTYPBI,
o0ecrnieurBaoIIye BBIMOJIHEHHE ATHX (YHKIHH. Mukpockonudyeckoe cTpoeHue koxu. Ciou snuaepMmuca.
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Hlepma (coOctBeHHO KOa). CallbHBIC JKeNe3bl. MBIIIIEI, TMOJAHUMAIONME BOJIOC. [IpoM3BOIHBIE KOXKH.
Horrtu. Komneita, Korrtu, pora, nepesi, MOJOYHBIE, MOTOBBIE KEJIE3bl, UX MHKPOCKOIMMYECKOE CTPOEHUE.
CoenunurenbHas TKaHb. [IpoucxoxkaeHue, o0Imas XxapakTeprucTUKa CTpOeHUsT U QYHKIUN COSTUHUTEIBHOMI
Tkanu. KpoBs u mumda. Kinerku kpoBu, ux crpoenue u ¢yHkiuu. COOTHOLIEHHE U KOJIMYECTBO KIIETOK
KPOBHU TIPH PA3JIMYHBIX COCTOSHUSX opranm3ma. Jlumda u ee kineTouHbsle 31MeMeHTH. KpoBeTBOpeHUE:
SPUTPOIIOI3, TPAHYIONO033, TPOMOOIMUTONO’3 M MOHOIUTONO33. Teopuu kpoBeTBopeHusa. CTBoJOBas
KpOBETBOpHAs KJIeTKa. PeTUKymsipHas TKaHb — OCHOBa KPOBETBOPHBIX OpraHoB. Ee cTpoeHme U (yHKIUU.
KposetBopnbie opransl. JInumdosnurenuansabie Opranbl: TuMdaTrudeckue y3iabl, TUMYC, (hadpuimeBa cyMKa
NITUI, CEeJe3eHKa, Oeyas Myibla, KpacHas IyJblla, KOCTHBIA MO3T, KPAaCHBIM KOCTHBIA MO3T, KENTHII
KOCTHBIM MO3I, KOJIMYECTBEHHBIC OTHOLIECHUS MEXJY KPACHBIM M JKEITBIM KOCTHBIM MO3TOM. PpIxias
COeMHUTENbHAs TKaHb. Mopdoriorus U (yHKIUU KIETOYHBIX (OPM PBIXJIION COCTUHUTEILHON TKaHHU.
PetukynuHoBbIe, 31acTUYECKUE U KOJIJIAr€HOBBIE BOJIOKHA. MIX MHUKPOCKOMUYECKOE CTpOeHUE, (pU3NIECKue
CBOMCTBA, XMMHYECKUN cocTaB. DYHKIMM M XUMHUYECKHUA COCTaB amMophHOTO (OCHOBHOTO) BEIIECTBA.
@opMHpOBaHHE MEXKKIETOYHOIO BelIecTBA. PereHepamus KieTok. PeTukynno-sHAaoTenuanbHas CUCTEMA.
[Tponeccrr QarounTto3a. BocnmamutenbHas peakius. Poib KJI€TOK KPOBM M COCJMHUTENBHOM TKAaHW Ha
pasHbIX cTaiusax BocnaieHus. [ImoTHas coeauHuTenbHas TKaHb. JlepMma, daciuu, CyXOXKuius, cBsi3ku. Mx
cTpoeHre W (GYHKIMU. XpAIMIEBas TKaHb. XPSAIIEBbIe KJICTKH. | UCTOTeHE3 XPAIMIEBOW TKaHUW. Pa3nudHble
BUBI XpsIeBOM TKaHW. Pereneparusa xpsia. Bo3pacTHble u3aMeHeHHs XpseBod TkaHu. KocTHast TKaHb.
Koctubie knetku. ['pyOoBonokHucTas u miuactuHvaras koctb. OcteoH (raBepcoBa cuctema). ['mcrorenes
KocTHOM TkaHU. OcTeobaacTsl 1 ocTeokiacTel. OOpa3oBaHUE KOCTH U3 ME3CHXHUMBI Ha MecTe Xpsiia. PocT u
nepecTporka KOCTH B oOHTOorene3e. CTpoeHHME U pPOJb HAIKOCTHUIBL. PereHepaiusi KOCTHOM TKaHHU.
BospactHple W3MeHeHMs KOCTHOW TkaHH. MplmeuHas TkaHb. MopdodyHKIIHMOHAIbHAS XapaKTePUCTHKA
MbIIeYHOH TkaHu. Kraccudukamus. DBOMIONUS MBINICEYHBIX TKaHEW. [magkas MblliedHas TKaHb.
MUKpPOCKOIIMYECKOE M DJIEKTPOHHO- MHUKPOCKOIIMYECKOE CTPOCHHE TJIAJAKONM MBIINIEYHONM TKaHU
MJIeKONMTaroIMX. ['ucroreHes riaagkol MbIIeYyHOM TKaHU. [lomepedHo-mosocaTas MbIIEYHAs TKaHb.
MpiiedHoe BOJIOKHO KaK CTPYKTYPHO- (DYHKIMOHaNbHAs €AMHMIIA TOMEPEYHO- MOJIOCATON MBIIIIIBI.
[IpencraBnenus o TpopUUECKOH, OMOPHONM W COKPATHMOH YacTAX MBIIIEYHOro BOJOKHA. CTpyKTypa
MuopuOpmut U mpotodudpur. CTPYKTYPHO-XUMHUYECKHE OCHOBBI COKpalieHuss Muohuopmni. ['ucrorenes
MONEPEYHO-TI0JIOCATON  MBIIEYHOW TKaHU. PereHepanus mnonepeyHo-mojocarbix Mbi. CepaeyHo-
MbIIIEYHAA TKaHb. MUMKpPOCKOMUYECKOE M SJIEKTPOHHO- MHMKPOCKOIMHMYECKOE CTpOeHuEe cepaeyHor 13
MbIIIbl. OCOOEHHOCTH CTpOoeHUs BOJOKOH [lypkuHbe mpoBoIsAIIeH crucTeMbl cepama. Peakius cepaednoit
MBIIIIB Ha TOBBIIICHHYI0 (YHKIMOHAJIBHYIO Harpy3Ky U MOBpexJeHus. HepBHO-MBIIIEYHOE BEPETEHO.
Ponp mHHepBauuu B pa3BUTUU U MOJACPKUBAHUHN CTPYKTYPHOM 11€0CTHOM MbiIiii. CepleuyHo-cocyancTas
cuctema. Cepame. O6omoukn u BbICTUIKK cepana. Kmanmanbel cepama. KpoBeHocHbIe cocynbl. ApTepuw,
apTepuoIIbl, MUKPOCKOITMYECKOE CTpOoeHUEe apTepuid. Kanumisipsl, yapTpacTpyKTypa KanuuisipoB. BeHbl u
BEHYJIbI, MUKpOCKoInyeckoe cTpoeH BeH. Kitanansl BeH. HepBHast Tkanb. O6miast Mmopdo- GyHKIIMOHATIBHAS
XapakTepUCTUKA. TUIBI HEHPOHOB U UX CTPOCHHE. MHUKPOCKONMMYECKOE U 3JIEKTPOHHO-MUKPOCKOMUYECKOE
CTpPOCHHE HEpPBHBIX KIETOK B CBA3M C uX (QyHkuumend. TurpounHoe BemiecTBo. lluToxmmuueckas
XapaKTepucThKa HeilpoHoB. HelipocekperopHbie kieTku. CTpoeHHE MSKOTHBIX M OE3MSKOTHBIX HEPBHBIX
BOJIOKOH. CHHAIICHI ¥ UX 3JIEKTPOHHO- MUKPOCKOIIMYECKOE CTpOeHUE. MexaHn3M CHHANTHYECKOM Nepead.
HeiiponHnast Teopust CTpoeHHsI HEPBHOUM cucTeMbl. DPGEKTOPHBIE U PEIENTOPHBIC HEPBHBIE OKOHYAHUS, UX
MUKpOCKONHUyeckoe cTpoeHrne. CBOOOHBIE U MHKAICYJINPOBAHHBIE HEPBHBIE UYBCTBUTEIbHBIE OKOHYAHUS.
Crpoenne u GYHKIMM  HEUTPOIMH. JNEHAMMA, AaCTPOTJIUs, OJUTOACHAPOTIHS, MHUKPOTIIUS.
B3anmooTHOIIEHUST HEUPOHOB W HEWporiuu. ['McToreHe3 HEepBHOW TKaHU. PereHepanusi m aereHepanus
OTPOCTKOB HEUTPOHOB.

Ne 6 Cucrembl Opranusma.

I'mcrosmornueckoe CTpOCHHE LIEHTPAIbHOM HEPBHOM CUCTEMBI, CIIMHHOIO, TOJIOBHOI'O MO3ra: CEpoe
BEIIECTBO, Oeloe BELIECTBO, MO3TOBBIE siipa. [ 'MCTOMIOTHYECKOE CTPOCHHME KOphI MOJTYLIApUi TOJIOBHOTO
Mo3ra. OO00JOYKKM MoO3ra: TBepHas, MayTUHHas, MsArkas. [ ucToiorus oOpraHoB 4yBCTB. [loHsatue 00
aHanM3arope. JKCTepOPELenTOpbl, HHTEpOpenenTopbl. Opranbl YyBCTB MJICKOIUTAIOIINX: OpraHbl 3peHUS,
ciiyxa, OOOHSIHMS, BKyca W OCs3aHMs. [ MCTOIIOTMYECKash XapaKTEPUCTUKA OpraHa 3pEeHHs: ONTHYeCKas
CHUCTeMa TIJia3a, IIBETO — M CBETOBOCHPUHHMMAIOIINE CTPYKTYpbI (MalOYKH, KOJOOYKH), CIOM CETYATKH.
OO6onouku THa3a: HapyxHas o0oyiouka (CKJepa, poroBHUIIA), CpenHsis oboyiouka (cocyaucras 000JIOvKa,
pECHHYHOE TeNo, paayxkHas oOonouka). [Ipemommsionue cpenbl ria3Horo si6igoka. BermomorarenbHbIi
ammapaT TJa3HOro s0JIOKa: BEKW, CIe3Hbld ammapat. Opran paBHOBecuss W ciyxa. [Ipupoma
BOCIIPUHUMAEMBIX CUTHAIOB. CTpOEHUE BOCIIPUMHUMAEMBIX PELENTOPOB. ['HCcTONOrnYeckas XapakTepUCTHKA
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opraHa ciyxa: HapyXHO€ yXO0, CpelHee Yyxo0, BHyTpeHHee yxo. Opran ciuyxa. ['mcromorunueckas
XapakTepUCTUKa opraHa paBHoBecus. [lonykpyxHble kaHanbl. Jlokanu3anus oprana paBHoBecusi. Opran
BKyca. ['ucronornyeckas xapakTepuctuka si3pika. Cimsucras 0007109Ka, COCOUKHU, UX BUIBI, POJIb, IPHPOJIA
BOCIIPUHMMAEMBIX CHTHAJIOB: BKYCOBBIE, OCA3aTelbHbIE, TeMIlepaTypHble. Jlokamu3amus cocoukoB. Poib
BOJHOM cpeabl B BOCHPUATUHU OLIyHIeHWH. ['HcTonmormueckass XapaKTEpUCTHKA OpraHa OOOHSHUS.
Jlokamuzammst oprana. OOoHsTenbHBIM snurenuii. Opranbl BHYTpeHHeH cekpenuu. [loHstue 00
SHJIOKPUHHBIX opraHax. ['opmonsl. [Ipeamer u 3amaum sHIOKpUHONOTHH. OOIIME OCOOCHHOCTH CTPOCHUS
OpraHoB BHYTPEHHEH cekpeuuu. ['HcTojmornyeckas XapakTepUCTHKa OPraHOB BHYTPEHHEW CEKPELMH:
runopus, Hnudu3, MUTOBUAHAS SKEJNe3a, MaApAUIUTOBUAHBIC JKEle3bl, HaAlMoOuedyHUKU. OpraHbl
nuuieBapeHus. OyHKIUKY OPraHOB MUIEBApEHUs. DMOpUOTeHe3 OpraHoB MUIleBapeHus. [ ucromornyeckas
XapaKTepUCTHKa OPTaHOB MHILEBAPEHHS: POTOBAs MOJIOCTD (IIEKH, SI3bIK, CIIIOHHBIC XKele3bl, 3yObl), TI0TKa,
MUIIEBO/I, JKEITYAO0K, TOHKasl KUIIKa, TOJICTasl KUIIKa, OpIOIINHA, MOHKETyJ0uHas jKkeme3a, neuyeHb. Opranbl
npixanus. OYHKIMU OPraHoOB IbIXaHUSA. DMOpUOreHe3 OpraHOB JbIXaHUSA: HOCOBAas IOJIOCTb, T'OPTaHb,
Tpaxesi, JIETKHe, IUIeBpa. ['McTomornyeckas XapakTEpUCTHUKA OPraHOB JbIXaHUsA. MouemnosioBas cuUCTEMA.
@OyHKIIMM OPraHOB MOYEIOJIOBOM CHCTEMBL. DMOPHUOTEHE3 OpraHOB MOYENOJIOBOW cucTeMbl. Oprassl
BBIJIETICHUS: MTOYKH, THCTOJOTHYECKas XapaKTepUCTHKa MoYeK (KOPKOBOE BEIIECTBO, MO3TOBOE BEIIECTBO),
MOYEBBIBOAAIINX MyTeld (MOYETOUYHUKH, MOYEBOM Iy3bIpb, MOUYEHCIYCKAaTEeNbHBIA KaHad). OpraHbl
pa3MHO)KeHHUsI. My»KCKas U )KEHCKas I0JIOBast CUCTEMBI. | HCTOIOrNYECKOE CTPOEHHUE OPTraHoOB.

Ne 7 Benenue. Ilpeqmer, 3axaun 1 MeTOABI 0M010TMH PA3BUTHS.

buonorns pa3BuTHs — Hayka O 3aKOHOMEPHOCTSAX OHTOT€HE3a MHOTOKJIETOYHBIX OpPraHU3MOB,
HauMHas C ramMeToreHe3a M BKIIOYAs IOCIE3apOJBIIIEBOE PA3BUTHE, CTPOCHHE M (YHKLMHU 3apOIbIIIEH,
CTaHOBJICHHE B3pOCIBIX (GopM U mpolecchl crapeHus. llpeamer sMOpuonoruu, ee CBs3b C IPYTHUMH
ouosiornyeckuMu Haykamu. Kpatkuit 0630p ucrtopun smopuosnoruu. Bo3spenus ['unnokpara u Apucrorens.
Ombpuosiorust 17 — 18 BB. [Ipedopmusm u snurenes. Paborer K. Bonwda. Pazsutue sm6puonoruu B 19 B.
3nauenue pabor K.Bapa. CpaBaurenbHo-3BOMOIIMOHHOEe HampabieHue (A. KoaneBckwmii, 3. ['ekkens,
B.Mromep, U.MeunukoB). DkcriepuMeHTalibHas aMopuonorus. Kay3anpbHo-aHamuTH4YeCKuii MeTo 1 (paboThI
B. TI'mca, B. Py, I'. [puma, I'. Illnemana u xap.). OCHOBHbIE HampaBiIEHUS M 3aJadd COBPEMEHHOM
OMHCATEIbHON, ASKCIEPUMEHTAILHON, CPAaBHUTEIBHOM M TEOpeTHYeCKOM smOpuonoruu. Ee cBs3b C
IIUTOJIOTHEH, T HETUKOM U MOJIEKYJISIpHOW OHONoTHEH.

Ne 8 I'amerorenes. OnJjiog0TBOPEHHE.

l'amerorenes. @opmMupoBaHHE NEPBUYHBIX IOJOBBIX KIETOK Yy pPa3jIMYHbIX TIPYyNI >KUBOTHBIX.
Oorene3, crepMaroreHe3, OCHOBHble Tmepuoabl. CrTpoeHue cmepmueB. Mopdonorudeckas U
(GyHKIMOHATBHAST OpraHu3anus AuiekiaeTkd. [lomsgpHocTs W cuMMmeTpus siiuekneTku. Kiaccudukarms
SIMIEKIJIETOK IO KOJIMYECTBY U PACIPENEIICHHUIO KEJITKa B HUTOIUIa3Me. JIuCTaHTHBIE B3aUMOICHCTBHS TaMeET.
KoHTakTHBIE B3auUMOIEHCTBUSA raMeT. AKTUBALMS CIIEPMUS — aKPOCOMHAas peakiusl. AKTUBaLUs AULEKIETOK
— KOpTUKaJlbHAsl peakius, ee OMOXUMHUYECKHe OCHOBBI. lloBeneHue MpPOHYKIEYCOB U LIEHTPHUOJIEH INpu
omonoTBopeHuu. OmpeneneHne mnoja Nnpu oImIoAoTBopeHnu. OorutasmMaTHueckas Cerperanus B pas3HbIX
TUMNAxX sMll, ee MoporeHeTHueckas poib. [lmacTuuHble (peryasuuoHHbIE) U MO3aWdHble sifla. ['umoresa
IpagueHToB. VICKyCCTBEHHBIN M €CTECTBEHHBIM NapTeHoreHes. I'mHorenes. Anpaporenes. Teopernueckuit
MHTEPEC U MPAKTUYECKOE MPUMEHEHHUE ITUX SBJICHUN. DKCTPAKOPIOPAIBLHOE OIUIOJOTBOPEHHUE Y )KMUBOTHBIX
1 4EJIOBEKA.

Ne 9 /IpoO.ienne.

OOmas xapakrepuctuka rmnpouecca apobnenus. Ero Owuonormueckuii cmbicn. OcoOEHHOCTH
KJIETOYHOTO LUKJIA 1pu Ipobnenuu. IIpocTpancTBeHHas opranuzanus ApoOsaeHus. 3HaueHue KOJU4YeCcTBa 1
pacripenenenus xentka. [IpaBuna ['eprBura. OCHOBHBIC TUIIBI IPOOJICHUS: PAaIHaIbHOE TOJI00IACTHYECKOE,
crupalibHOE, OWIaTepaibHOE TOJ00JaCTHYECKOE, YePEaYIOIIEecs] roI00IacTHIecKoe, MEepPOO0IacCTHIECKOE,
IUCKOUAAIBHOE, MepoOIacTHYEeCKOEe TOBEPXHOCTHOE. 3HAYCHHWE B3aMMOJACUCTBHUS OJIACTOMEpPOB IS
MPOCTPAHCTBEHHON  OpraHu3aldyd Toj00JacTUYeckoro apoOsieHus. PerynsuuoHHbIE  CIOCOOHOCTH
671aCTOMEPOB Y 3apOJIBILICH Pa3IMYHBIX CUCTEMAaTHYECKUX TPYIIIL.

Ne 10 I'acrpyasiuust u popMUpPOBaAHME OCHOBHBIX 3aKJIAJ0K OPraHoOB.

CriocoObl TacTpyNnALMU: WHBAarvHAIUs, WHBOJIONMS, MMMUTPALMs, IEISIMUHAIMS, SMUO0IHUS |
paznuuHble WX coueTaHus. Tumbl racTpyia. CrnocoObl 3aKiaJku MeE30JE€pMBL:  TEI0OJACTUUYECKUH U
sHTepouenbHblid. Helipynsanus. Mopdorenernyeckre IBHXKEHHUS TPH TacCTPYISLMUM M HEUPYIALHUU.
Cermenrtanust Mme3o11epMbl U 1udGepeHIpoBKa COMUTOB. DOMOpPHOHANIbHAS MHIAYKIMS U €€ 3Tallbl B pAaHHEM
pasButuu am¢uouii (padotsl I'. Illnemana, I1. Hetokona u np.). Opranorenes. 3akiazka OCEBBIX OpPraHOB.
®opMHpOBaHKE FOJIOBHOTO MO3Ta, I1a3 U KOHEYHOCTEN TO3BOHOYHBIX.



Ne 11 'eneTnuyeckue OCHOBBI pa3BUTHS.

Peanuzamust  reHernueckor — mHbopmanuu. ['eHoTMnUYeckas  OOYCJIOBJICHHOCTb  SIBJICHHM
smOpuoreHesa. ['eHeTndeckne U OMOXMMUYECKUE OCHOBBI 3aKJIaJKH Moyia. Ponb sipa W HHUTOIUIa3MbI B
dhopmoobpazoBaTenbHBIX Tporeccax. [lorstue muddepentmporku. AuddepeHnnpoBka KIETOK Kak CUHTE3
cienn(uyeckux OenKOB M cOOpKa HaIMONEKYISPHBIX CTPYKTYyp. Hduddepenuupyromas poiab IBHKEHUH
BHYTPUKJIETOUYHBIX KOMITOHEHTOB. COBpEMEHHbIE MPEJICTaBICHUSI O MEXaHU3Max pEryJsUu CHHTE30B
cnenupuUecknx OenkoB. Bo3MOXHBIE YpOBHU PpETYISIUU: YPOBEHb COMATHUYECKUX  MYTallHi,
TPAHCKPUIIIIMOHHBIN, TPAHCISAIUOHHBIN, MOCTTPAHCIANMUOHHBIA. ONBITHI MO mepecanke saep (paboTs
Xammepnuara u Ap.). HuddepeHnmanbHas 5SKCOpecCUss TEHOB, €€ OCHOBHBIE MPOCTPAHCTBCHHBIE
3aKOHOMEPHOCTH Yy 3apOJIbIlleli HACEKOMBIX M IMO3BOHOYHBIX. XUMHUYECKHE U (DU3HUECKHUE PEryNsaTOpbl
KJIeTouHOH auddepeHuupoBku. SIBnenne UHAYKUUU. KOHCTUTYTHBHBIE M MHAYLHOEIbHBIE (DEPMEHTHI Kak
dakTop nuddepentiupoBku. [ToHATHE TETEPMUHAIUH.

Ne 12 O630p nporpamMm pa3sBHTHS.

[Tonstue ontorenesa. [lepuoasl, 3Tanel, cCTaAuu OHTOre€HE3a. 3aKOH 3apOIbIIIEBOro cxoacTBa bapa u
€ro coBpeMeHHasi TpakToBKa. OHTOr€HETUYECKOE PA3BUTHE MPOCTEHIIHNX, KOJIOHUAIBHBIX, MHOTOKJIETOYHBIX
KHUBOTHBIX, pacTeHuil. OcoOeHHOCTH ApOOJIeHMs, TacTPY/SLUN U 3aKJIAJKU 3apOJBIIIEBBIX JHCTKOB Y
KUBOTHBIX Pa3HBIX TAaKCOHOMHUYECKHX Tpymi. DopMHUpOBaHHE BHE3aPOJBIIIEBBIX OPraHOB: O00O0JOYEK,
KEJIITOYHOTO Melika U ayuiaHTorca. OCOOEHHOCTH OHOJIOTHH PAa3BUTHS U Pa3MHOMKEHUS MIIEKOMUTAIOIINX.
Hpobnenue, hopmupoBanue 01acToUCThl. BHE3apoapIieBeie 00pa3oBaHus, OCOOCHHOCTH WX CTPOCHHS U
¢byakuu. Tumel muaneHT. DKCHepuMEHTAlIbHbIE HCCIeIOBAaHUS O ASMOPUOJIOTUM MIIEKOMMTAIONIUX, UX
3HAUEHUE JUISl CENIbCKOTO XO3sicTBa M MeAuIHHBI. CTapeHue Kak dTal pa3BUTHSA. TepMOIMHAMHYECKOE
o0ocHOBaHME cTapeHusi opraHu3ma. [lonarue o reponTosoruu. 3acayru WM. MedHukoBa Kak
OCHOBOTIOJIOKHUKA TEPOHTOJNOTHU. MexaHuszMbl ctapeHus. [Ipuwumubl crapeHus. CrnocoObl MPOJICHUS
KHU3HU.

Ne 13 I'eneTnyecKkue OCHOBBI Pa3BUTHS.

XapakTepucTUKa MpoLecca pPEreHepalnuud Kak oO0meOnolorn4eckoro sBieHHs. PereHepanus u
oHTOreHe3. Perenepamus ¢usnonornyeckas u pemaparuBHas. CrocoObl pereHepanuu — SMUMOpho3 U
Mopdaakcuc, KOMIIEHCATOpHAs M pereHepaionHas runeptpodus. Comarndeckuii sMOpHOreHe3 Kak oJ1Ha
n3 ¢opm Oecrmosioro pasmHokeHHs. [lommdmOpuoHus kak omHa w3 (GopM Oecronoro pa3MHOKEHUS.
Comarnueckuid smOpuoreHe3 u ontorenes. Ilpomeccsl auddepenunpokr u aeaudGepeHIMPOBKH MIPH
pereHepanyy U COMaTUYECKOM SMOpHUOTeHe3e.

Ne 14 BHemHsis cpeaia M HeoOXOAMMBIEC YCJOBHSI Pa3sBHTHsSL. JJIEMEHTBHI JBOJIIOLHMOHHOM
IMOPHOJIOTHH.

OCOOeHHOCTH 3aBUCHUMOCTH OpraHM3Ma OT CpeAbl Ha pPa3HbIX JTanax >KU3HEHHOTO IIMKJIA.
MexaHu3mbl SMOPHUOHAIBHONM CMEPTHOCTH Ha pas3HbIX (azax pa3BuUTHS. TepaToreHe3 W €ro MNPUUYHUHBL.
Kputndeckue mepuonbl pa3BUTHs IEIOT0 OpPTaHM3Ma M OTACIbHBIX OpPraHOB. BIusHUE XUMHUYECKUX U
ANEKTPOMArHUTHBIX 3arpsA3HEHUH MPUPOAHOMN Cpeiibl HAa Pa3MHOXKEHHE U Pa3BUTHE >KUBOTHBIX M YEJIOBEKA;
METOABl €ero oneHku. OcTpble W XPOHUYECKHE BO3JCHCTBUS TEXHOTCHHBIX (DAaKTOpPOB Ha OpPTraHU3M.
Otnanennble >(QQeKThl, NPOSABIAIOLIMECS B TIpoleccax pa3BUTUA (MyTareHHblE, TEpaTOreHHBIE,
rOHA/I0TOKCHYECKHE, SMOpHOTOKCHYEcKue). [IpUHIUIBI U IEPCIEeKTUBB SMOPHUOIOTHYECKOTO MOHUTOPUHTA.

[IpencraBneHuss O MPOUCXOXKACHUM MHOTOKJIETOYHOCTH. DHOTreHeTHMYecKMil 3aKOH U €ro
coBpeMeHHas TpakToBka. [lonarue ¢pumambOpuorene3on no A. CeBepioBy U OCHOBHBIE UX THIIHI.

4.3 IlpakTuyeckue padoThl

Ne Kon-Bo
Ne Temsbl
pasznena 4acoB
1 1 Crpoenne mukpockona. Knerka npokapuor u sykapuor. CtpoeHue u 2

(GYHKIIUU KJIETOYHBIX OPTaHOUJIOB.

Jlemenune KiIeToK.

duznoorud KJIETOK.

OnurenuanbHble TKaHU. CTpoeHue Koxu. JKenessl.

CoenuHuTENbHAA TKAHB.

(o) MRV, RSN RUS I \)
N || B W(N
NN

Meimeusas TKaHb. MexaHu3M MBIIICYHOTO COKpalllCHUs.




Ne Ne Temsbl Kos-0
paznena 4acoB

7 6 Hepsnas tkanb. [IpoBeieHue HEPBHOTO UMITYJIbCA. 2

8 6 I'ucrosornyeckast XapakTepUCTUKA CUCTEM OPraHOB. 2

9 8 [Ipeamer u 3agaun Ouonoruu pazsutus. ComepxaHue mpolecca pas- 2
BUTH. ['ameTorenes.

10 10 JlpoGenue. 2

11 10 Pannue craguu pa3BUTHS 3apoJbllia. 2

12 11 I'eneTnyeckue OCHOBBI pa3BUTHsA. JleTepMHMHALMS —KJIETOK — Kak 4
pe3yNbTaT SKCIPECCUU TEHOB.

13 12 Ownrorenes. [locTHaranbHOE pa3BUTHE. 4

14 13 Pereneparnus u comaTH4ecKuil SMOpPHOTEHES. 2
Uroro: 32

4.4 KypcoBas padora (3 cemecTp)

[IpumepHbIe TeMbI KypCOBBIX paboT:

1 Mukpockonuueckasi ¥ 3JeKTPOHHO-MHKPOCKOITMYECKask OPraHu3alusi CUCTEM U CyOCHCTEM KIIETOK
KUBOTHOTO.

2 Mopdonorudeckast u QyHKIIMOHATbHAS XapaKTEPUCTUKA MTOJIOBBIX KIIETOK.

3 buosornueckoe 3HaUeHUE MEN03a.

4 CpaBHHTEIBHAS XapaKTEPUCTUKA YMOPUOTEHE3a HU3IIUX MO3BOHOYHBIX.

5 OcoOGeHHOCTH AIMOpUOTEeHE3a MITUIT K MIICKOMTUTAIOIINX.

6 CoBpeMeHHbIE MOAXO0/bI K KJIacCu(UKAIUN TKaHEH )KUBOTHOTO.

7 Knaccudukanus, CTpykTypHas U GyHKIIMOHAJIbHAs XapaKTEPUCTUKA HKeJle3.

8 Krnaccudukaiys sMUTeTHAIBHBIX TKAHEW U UICTOYHUKHU MX Pa3BUTHSL.

9 KpoBb - kak oco0ast pa3HOBHJIHOCTh TKAHEH ME3EHXUMHOTO TTPOUCX0XKICHHUS.

10 IlenTpanbHble OpraHbl KPOBETBOPEHUS U UMMYHHOMW 3aIuThl. MUKPOCTPYKTYpa U (PyHKIUS Kpac-
HOT'O KOCTHOI'O MO3ra ¥ TUMYCA.

11 Tlepudepuueckue opransl KpOBETBOPEHUS U IMMYHHOM 3allIUTHI.

12 MukpocTpykTypa u QyHKIHS Cee3EHKHA U TUM(OY3II0B.

13 MopdodyHKIHOHATRHAS XapaKTEPUCTHUKA MOTIEPEIHOIONIOCATOHN (CKEIETHOW ) MBIIIIEYHON TKAHHU.

14 CtpykrypHas u (yHKIIHMOHAIbHAS OPTaHU3aIMsl HENCUEPUCHHOH (TJIaIKOM ) MBIIIEYHOW TKaHHU.

15 T'ucrodusnonorus MONepeyHoONnoNOCaToONn CEPACTHON MBIIIICYHON TKaHHU.

16 AnaTromuueckas, TMCTOJOTHYecKas M (YHKIMOHAJIbHAs OpraHu3allys TumnoTagamyca, runodusa,
snudu3a.

17 MopdodyHKITMOHATBHAS XapaKTEPUCTHKA CIUHHOTO MO3Ta M BET€TaTUBHOW HEPBHOW CHCTEMBI.

18 CocraBHbIE YaCTH U MaKpoMOpQoIoruyeckast XapakTeprucTHKa (QYHKIIMOHAIBHBIX CHCTEM IJ1a3.

19 Knaccudukamus, THCTOCTPYKTYpa U (DYHKIIUU apTepuid, BEH U COCYIOB MHUKPOIUPKYJIATOPHOTO
pycna.

20 CTpyKTypHO - pyHKIMOHAIbHAS XapaKTePUCTUKA JTUM(PATHUECKUX Y3JI0B U JTUM(ATHUECKUX COCY-
TIOB.

5 Y4yeOHO-MeTOaAMYEeCKOEe 00eceYeHue TUCIUIINHbI

5.1 OcHoBHas 1uTEpaTypa
- CrBonunckast, H.C. [{utonorus: yueonuk [Dnexrponnsiii pecype]. / H.C. CtBonuHCcKas. — MockBa
IIpomeren, 2012. — 238 c¢. : un. — ISBN 978-5-7042-2354-2. - Pexxum nmoctyna:
http://biblioclub.ru/index.php?page=book&id=437359
- Kabak, C.JI. Mopdonorus uenoBeka: yueOHHK [DnekTpoHHbii pecypc]. / C.JI. Kabak, A.A.
AptumeBckuii. — MuHck : Beimmiimmas mkosma, 2009. — 672 c. : wi., tada. — ISBN 978-985-06-1729-3. —
Pexum noctyna: http://biblioclub.ru/index.php?page=book&id=143606.
5.2 lonmosiHUTeIbHAS JIUTEPATYPa
- 3aBaneeBa, C. llutonorus u rucronorus : ydeOHoe mocoOue [DnekTpoHHBIH pecypc]. /
C.3aBaneeBa ; MuHnucrepcTBO o0Opa3oBanus W Hayku Poccuiickoit @Depepanun, DeaepaabHOE
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rocyJapCcTBEHHOE OFOKETHOE 00pa30BaATEIBbHOE YUPEKICHHE BBICHIETO MPOodhecCHOHATBLHOTO 00pa30BaHMs
«OpeHOyprckuii TocyaapcTBEeHHBINM yHHBepcuTeT». - OpenOypr : OI'Y, 2012. - 216 c. : wi., Taon. ;
[DnexTponHbIi pecypc]. — Pexum noctyna: http://biblioclub.ru/index.php?page=book&id=259350;

- 3umatkun, C.M. T'ucronorus: yuebnoe mocoobue [Inexkrponssii pecypc]. / C.M. 3umMaTtkuH. —
MuHck : PUIIO, 2014. - 348 C. : CXEM., HIL. - Pexxum
nocryma: http://biblioclub.ru/index.php?page=book&id=463348

- buonorus. B aByx xuurax. Kaura 1 [Tekcrt] : yue6. / mox pen. B.H. Spsiruna. - Mocksa : Briciias
mikona, 2005. - 431 ¢ : un. - ISBN 5-06-004588-9. - ISBN 5-06-004590-0. - ISBN 978-5-06-004589-5.

5.3 llepuoanueckue U3aHus

- BectHuk OpeHOyprckoro rocy1apcTBEHHOTO YHUBEpPCUTETA : )KypHal. - Openoypr : OI'Y;

- 310poBbe HaceNneHHWss W cpefa oOuTaHus : XKypHald. - MockBa : ®BY3 denepanbHblii LEHTp
TUTHEHBI U SIIUAEMHOJIOTHH;

- ®usnonorus 4eyoBeka : KypHall. - Mocksa : Hayka.

5.4 UnTepHeT-pecypcesbl

- buonorus yenoseka. baza 3nanuii mo Ouooruu yenoBeka. — Pexxum gocryma: http://obi.img.ras.ru/;
- DnexTpoHHas Ononorndyeckas oubnmnoreka. — Pexxum nocryna: https://zoomet.ru/.

5.5 IlporpammHoe obOecnedeHue, npodeccuoHajJbHble 0a3bl JAHHBIX M HHpOPMALMOHHBbIE
CIPaBOYHbIE CHCTEMbI COBPEMEHHbIX HH()OPMALMOHHBIX TEXHOJIOTHH

- Onepanuonnas cuctema Microsoft Windows.

- Microsoft Office.

- https://rusneb.ru/ - HantnonanwsHas 3eKTpoHHAs OMOIMOTEKA.

- https://uisrussia.msu.ru/ - YHUBepcuTeTcKas nHhpopManmonHas cucrema Poccun.

- http://bio.niv.ru/ - bruonorus, 3KoJ0THsI, CEIBCKOE XO3SIHCTBO, T€00THsI, MeTeoposorus. CioBapu u
OHIIUKJIONICONN.

- http :// window. edu.ru - Equnoe okHO 10ocTyma K 00pa3oBaTeIbHBIM pecypcam.

- http://rscf.ru/ru - Poccuiickuii Hayunbiii Goua (PHD).

- https://www.rosminzdrav.ru/ - caiitT MunucrepcTBa 3apaBooxpanenus Poccuiickoit deneparum.

- http://old.gks.ru/wps/wem/connect/rosstat_main/rosstat/ru/statistics/population/healthcare/ -
denepanpHas cayx0a TOCyaapCTBEHHOW CTATUCTHKU. 3/IpaBOOXPaHEHUE.

6 MaTepuajibHO-TEXHHYECKO€E o0ecnevyeHne TUCHUIIMHBI

VY4eOHble ayIUTOPUU NJIsl IPOBEJIECHUS 3aHATHI JEKIMOHHOIO THUIIA, 3aHATHI CEMHUHApPCKOr0 THIIA,
IPYIIIOBBIX U WHAWBUIAYAJIBHBIX KOHCYJIbTALMH, TEKYIIErOo KOHTPOJSA U IPOMEXKYTOYHOM aTTeCTaluu, I10-
MEIICHHE I CaMOCTOSTEIbHON padoThl, yueOHasi ayuTOpUs AJisi KypCOBOTO MPOEKTUPOBAHUS (BBIMOJIHE-
HUS KypCOBBIX padoT).

YueOHbIE ayTUTOPUHM YKOMIUICKTOBAHBI CIICIUATU3UPOBAHHONW MeOenbl0, ayJUTOPHOU JTOCKOW |
TEXHUYECKMMHU CpPEeACTBaMHU 0OydeHUs (CTalMOHApHBIA MM MEPEHOCHOM MPOEKLUMOHHBIA 3KpaH, HOYTOYK
MEPEHOCHOM, MYJIbTUMEIHNA -ITPOCKTOP), CIYKAIMUMH U1 TIPE/ICTaBIIeHUs yueOHON HHbOpMAaIK 0OJIBIION
ayqUuTOpHUH.

Jlis ipoBesieHusl TPaKTHUECKUX 3aHATUHN HCIOIb3YIOTCS ClelUaIn3upoBaHHble Taboparopun. Cre-
MUATU3UPOBAHHBIC na60paT0pHH OCHAIICHbI HCO6XOI[I/IMI>IMI/I O60py,Z[OBaHI/IeMI ClicuaJIM3upoBaHHasd McC-
0elb, ayIUTOpHAs J0CKa, IEPEHOCHON MPOEKTOP M MPOCKIIMOHHBIA 3KpaH, MEPEHOCHON HOYTOYK, y4eOHO-
HarjasaaHbIC HOCO6I/I5I, MHKPOCKOIIbI, KOMIIJICKT MMOCTOSAHHBIX MPCTIapaToOB, MYJISXKU. B na60paT0pH;1x npeny-
CMOTpEHa arTeyka Jjsi OKa3aHus IepBO TOMOIIIH.

[lepeyenp 00opyaOBaHMUs, UCIIOIB3YEMOTO MPU MPOBEICHUH MPAKTUYECKUX 3aHATHH, ONpPEIeIsIeTcs
TEMATUKOM 3aHSTHS.

VYyeOHast ayIuTOpHs U MIPOBEACHUS 3aHATHI CEMHUHAPCKOTO THUIA, TEKYLIEr0 KOHTPOJIS U MpOMe-
KYTOYHOM aTTecTaruu (KOMIBIOTEPHBIN KJIacC) OCHAIEHA CICIHAIM3UPOBAHHON MEOENbI0, ayaUTOPHOM
JOCKOM, TEXHHUECKUMH CpPEICTBaMU OOY4EHHs (CTAllMOHAPHBIA NMPOEKLUMOHHBIM SKpaH, MyJIbTUMeIua —
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MIPOEKTOP, KOMIBIOTEPHASI TEXHHUKA, MOAKIIOUEeHHas K ceTh «/HTepHeT» U obecrieueHueM JI0CTyna B 3JIeK-
TPOHHYIO HH(GOPMAITMOHHO-00pa3oBaTenbHyto cpeny OI'Y).

[TomereHne A CaMOCTOSATENBHOM pabOThl OCHAIEHO CHEHATU3UPOBAHHON MeOelblo, KOMIIbIO-
TEPHOU TEXHUKOH C BO3MOXKHOCTHIO MOAKIIOUEHUs K ceTu «/HTepHeT» u obecrneueHneM J10cTyna B AJIeK-
TPOHHYIO HH(POPMALIMOHHO-00pa3oBarenbHyto cpeay OI'Y.

VYueOHast ayauTOpus Il KYpCOBOTO MPOCKTUPOBAHUS (BBIMOJHEHHS KYPCOBBIX pabOT) OcCHalIeHa
CIELUAIU3UPOBAHHON MeOeNbl0, KOMIBIOTEPHOW TEXHHUKOH C BO3MOXKHOCTBIO MOAKIIOYeHHS K ceTH «MH-
TEpHET» U 00ECIIEYCHUEM J0CTYyTa B JICKTPOHHYIO HH(POPMAIIMOHHO-00pa3oBarenbHyo cpeaxy OI'Y.

K paboueii npocpamme npunazaomes:

- ®oH/T OIICHOYHBIX CPEJICTB TSI MPOBEICHUS aTTeCTAlMK 00YUAONTUXCS 110 TUCIUTIIHHE;
- Metoanueckue ykazaHus sl O0y4aroIuXCcs 0 OCBOCHHIO JUCITUTITMHBI.
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