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1 Ilean u 3a1a491 OCBOECHUS JUCHUIIHHBI

ean (1eaH) OCBOSHMS JUCITATUIMHBI:

OBJIaJICHUE 3HAHUSMU MUKPOCKOITHMYECKOTO U CYOMUKPOCKOTIMUECKOTO CTPOSHUSI OpraHn3Ma 4elloBe-
Ka, OOIIMMH IPUHIIUTIAMHU CTPOCHUS M (DYHKIIMOHUPOBAHUS KJIETOK M TKaHEH, a Takke 0a3MCHBIMU 3HAHM SI-
MU O CHeI_II/I(bI/IKe CTpOGHI/IH TKaHeﬁ 158 OpI‘aHOB B Hpouecce 3M6p1/10reHe3a, 0 3aKOHOMCPHOCTAX BOCIIPOU3BCIIC-

HUA 1 UTHAUBUAYAJIBHOT'O pa3BUTHUA.

3amaun:

npuoOpeTeHne CTyACHTaMH 3HaHUI B 00JIACTH LIUTOJIOTUU U TUCTOJIOIMU OMOJIOTHH PA3BUTHS, MUK-
POCKOIIMYECKOTO CTPOCHMS PA3JIMYHBIX OPraHOB, TKAHEH, KIIETOK U HEKJIETOYHBIX CTPYKTYP, BXOASIIUX B UX
COCTaB U MX TMCTO- U OPraHOI'€HE3bl; 00yUYeHUE CTYJEHTOB METOY MHUKPOCKONHUYECKOIO MCCIEJOBAHUS HA
CBETOOIITUYECKOM YPOBHE; (POPMHUPOBAHKE MPEACTABICHUH O MHOTOYPOBHEBOM MPHUHIIUIIE CTPOSHUS Yelo-
BEYECKOI'0 OpraHu3Ma Kak OMOJIOTHYECKOro 00beKTa U HePApXUUYECKUX CBSI35X BHYTPH HEro; GopMHpOBaHUE
MPEJCTaBICHUN O B3aUMOOTHOILIEHUH CTPYKTYPhI U (PYHKIIMH MPUMEHUTEIHHO K TOHKOMY CTPOEHUIO Yelo-

BCUYCCKOI'O OpraHuisma.

2 MecTo AUCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

Jucnunnuna oTHOcUTes K 6a30Boii yactu 6moka [l «Aucuunauael (MOTyIN)»

HpepeKBI/IBI/ITLI JUCHUITIIMHBI: OTCYTCTBYIOT

HOCTpeKBI/IBI/ITH
JACATCIIBHOCTH

MUCUUILIAHEL:

B2.I1.B.I1.1

[Ipaktuka

mo mnpoduiao  npodecCHoOHATBHOM

3 TpeGoBanus Kk pe3yjabTaTaMm 00yUeHUs MO TUCHUILINHE

Hpouecc HU3YyUYCHUS NUCHUIIJIMHBI HAITPABJICH Ha (bOpMI/IpOBaHI/Ie CJICAYIOHIUX PE3YJIbTATOB O6y‘IeHI/I${

Ko n nHaumeHnoBauue
dbopMUpYyEMBIX KOMIETSHIIHIA

KO,Z[ 1 HAMMCHOBAHHC
HHAUKATOpa JOCTHKCHUA
KOMIICTCHIIU N

[Inanupyemble pe3yabTaThl 00y4eHUs 110
JUCLUILINHE, XapaKTePU3YIOLIUe 3Talbl
(dbopMHpOBaHUS KOMIIETEHIIUH

OIIK-2 CiocobeH MpUMEeHSTh
HNPUHIUIBI CTPYKTYPHO-
(GyHKIIMOHATILHOM
OpraHu3aliH, UCTIOJIb30BaTh
(hu3MOIOTHYECKHE,
LUTOJOTHYECKHE,
OMOXMMHUYECKHE,
Oono(du3rUecKre METO b
aHaJM3a JUTst OIICHKH U
KOPPEKIMH COCTOSIHUS KHUBBIX
00BEKTOB 1 MOHUTOPUHTA
Cpelbl UX OOUTaHUS

OIIK-2-B-1 IlpumensieT 3HaHUS
10 OCHOBHBIM CHCTEMaM
JKU3HEoOecIIeueH!sl U
rOMEOCTaTUYECKON peryisiun
YKU3HEHHBIX (YHKITUH Y
pacTeHUid U y KUBOTHBIX,
CIocoObl BOCTIPUSATHS,
XpaHEeHHUs U Iepeiaun
UHPOPMAIINN, OPUEHTHPYETCS B
COBPEMEHHBIX METOIUYECKUX
MOJIX0/1aX,, KOHIICTIIIUSX U
npobaemMax (pU3H0IOTUH,
[IATOJIOTHH, OMOXUMHH,
ouopuznKu

OIIK-2-B-2 OcymiecTBisieT
BBIOOp METOJIOB, a1€KBaTHBIX
JUTSL pEeIICHUS
UCCIIEI0BATEIbCKON 3a/1auH;
BBISIBJISIET CBSA3HU
(U3HUOTIOTHUECKOTO COCTOSHUS
00BbekTa ¢ pakTopamu
OKPYXKAarOIIEe Cpebl
OIIK-2-B-3 O0mnamaer OmmsITOM

3HaTh:

- TNPUHLUIOBI KIETOYHOM OpraHu3aluu
Ouonorndyeckux oOBEKTOB, Onodusnye-
CKUX U OHWOXMMHUYECKHUX OCHOB, MEM-
OpaHHBIX TPOIECCOB W MOJEKYJSPHBIX
MEXaHU3MOB KU3HEIEATEIbHOCTH;

- COBPEMEHHBIE METOAMYECKUE TIOAXOIBI,
KOHIIETIUN M MpoOsemMbl (U3NOIOTHH,
LUTOJIOTUHU, ONOXUMUH, ONOPUHKH.
YMerb:

- OCYIIECTBJISTh BBIOOP METOJIOB, alleK-
BaTHBIX JJISI PELICHHs HCCIel0BaTelb-
CKOM 3a/7a4H;

- BBIBIATH CBSI3U  (PU3MOIOTUYECKOTO
COCTOSIHUSI 00BEKTa C (haKTOpamMH OKpY-
JKaroLIEN Cpeabl

- ONpeneNsiTh Ha MHKpoONpenaparax u
AIIEKTPOHHBIX MUKpO(OTOrpagusax Kiet-
KA pa3IM4yHbIX TKaHEW U XapaKTepHbIE
JUIS HUX CTPYKTYpBI, 00€CIeunBaIOLIHe
BBIITOJIHEHUE CBOMCTBEHHBIX MM (YHK-
LM

- OIpEeNeNATh pa3aMyHble KOMIIOHEHTHI
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Kox n sHaumenoBauue
(bOopMHUPYEMBIX KOMITCTCHITHI

Kox n HaumeHoBaHue
WHIAKATOpa TOCTUKEHUS
KOMIIETEHIIUHA

[Tnanupyemblie pe3yabTaThl 00y4eHUS O
JTUCLUHUIUIMHE, XapaKTEPU3YIOIINE 3TAIbI
(dhopMUPOBaHUS KOMITETEHITHIH

IPUMEHECHUS
9KCIIEPUMEHTAIBHBIX METOIOB
IUTS OLIEHKU COCTOSIHUS JKUBBIX
00BEKTOB

KJIETOK MPU M3YyYEHUU HA TUCTOJIOTHYE-
CKHMX TIperaparax W 3JEeKTPOHHBIX MHK-
podoTorpadusix;

- HCTOJIb30BaTh 3HAHMWsI, TOJYyYCHHbBIC
MIPU U3YYEHUU PA3IUYHBIX THUIIOB KJIETOK
M TKaHeH IS IOKa3aTelbCTBa €QUHCTBA
JKABOW MaTepuu;

Baajnern:

- OCHOBHBIMHU METOJIaMH MPUTOTOBJICHUS
BPEMEHHBIX MPEIapaToB;
MHUKPOCKOITUYECKOT0 U3yUCHUS
THCTOJIOTHYECKUX OOBEKTOB;

- METOJIJaMU U3YYEHUSI OCHOBHBIX
MIPOIIECCOB KU3HEACATEIPHOCTH KIIETOK;
- pUEMaMH CPAaBHHUTEJIBHOTO aHAJI3a
MOP(OJIOTHH, XUMUYECKON
opraHu3aiuu, GyHKIUNH pa3IunIHbIX
KJIETOK Y TKaHEH.

OIIK-3 Cnoco0eH NpUMEHATh
3HAHHE OCHOB HBOJOLIMOHHON
TEOPHUH, UCTIOTH30BATh
COBpPEMEHHBIE MTPEICTABICHHUS
0 CTPYKTYpPHO-
(GYHKIIMOHATTLHOM
OpraHu3aly TeHETUYECKON
MPOrPaMMBbI KUBBIX 00BEKTOB
1 METOJIbI MOJICKYIISIPHOM
OMOJIOTHH, TEHETUKH U
OMOJIOTUH PA3BUTHUS TSI
UCCIIeTOBaHMS MEXaHU3MOB
OHTOTeHe3a U (pusioreHesa B
npodeccnoHanbHOM
JEeSATEIILHOCTH

OIIK-3-B-4 Cucrematusupyer
3HAHMS TI0 OCHOBaM OHMOJIOTHH
Pa3sMHOXKCHUS U
WHIUBHTyaJIbHOTO Pa3BUTHS
OIIK-3-B-5 Hcnonb3yer B
npodeccuoHaIbHON
NeSITETTIHbHOCTH COBPEMEHHBIE
IPEeJCTaBICHUs O MEXaHU3MaxX
pocta, Mopdorenese u
mutoauddepeHunanum, o
NPUYHHAX aHOMAJIMIA Pa3BUTHUS

3HaTh:

- 0a30BbIC MPEACTABICHUSA O 3aKOHOMEP-
HOCTSIX BOCIIPOW3BEICHWSI W WHIWBHUIY-
QJIBHOTO Pa3BUTHS OMOJIOIMYECKUX O0b-
€KTOB, METOJbI MOITYYCHHUS U PabOTHI C
AMOPHOHAIILHBIMU 00BEKTaMH.

Ymernb:

- OOBSCHATH 3aKOHOMEPHOCTH TMpoIiecca
pa3BHUTHS,

- BBIOMpATh ONTHUMAJbHBIC YCIOBUS IS
pa3BUTHUS OPTaHU3MA;

Baaners:

- METOJaMH TIONy4YeHUS W paboThl ¢
SMOPUOHANEHBIMHA 00BEKTAMU;

- 0a30BbIMM  MpEACTABICHUSIMU O
3aKOHOMEPHOCTSIX BOCHPOM3BEICHUS H
WHINBUTYAIEHOTO pa3BHUTHSA
OMOJIOrNYECKUX 00BEKTOB.

- MpHUeMaMH HCIIOJIE30BaHMS B
npodeccHoHaNBHOMI JIEeITeIIbHOCTH
COBPEMEHHBIX MIPEJICTaBICHHMA 0
MeXaHu3Max pocTa, MopdoreHese u

nuroguddepeHnanumu, o
aHOMAaJIMM pa3BUTHSL.

MIpUYUHAX

4 CTpyKTYpa U coJepkaHue JUCUMUIIINHbI

4.1 CTpykTypa 1M CIHILIHHBI

OO6m1as TpyA0€MKOCTh JUCIUIUIMHBI COCTABISIET 5 3aueTHBIX enuHuil (180 akaieMHUUecKrX 4acoB).

Bun pabotbt

TpynoeMKoCTb,
aKaJeMUYECKHX 4acoB
3 ceMecTp |  Bcero




TpynoeMKoCTb,
Bun paGoter aKaJIeMHUYECKHIX 9acOB
3 cemecTp BCETO
OO0mas Tpy10éMKOCTh 180 180
KonrakTHasi pabora: 85,25 85,25
Jlexuum (JI) 34 34
[Tpaxtrueckue 3ausatus (I113) 34 34
Jlabopartopusie pabots (JIP) 16 16
Koncynbranun 1 1
[TpomexxyTounas arrectrarus (3a4eT, SK3aMeH) 0,25 0,25
CamocrosiTesibHas padoTa: 94,75 94,75
- 8bINOJIHEHUE UHOUBUOYATIbHO20 MBOopYecKo20 3a0arnus (UT3);
- CAMON0020Mo8Ka (npopabomka u no8MmMopeHue 1eKYUOHHO20 MAmepuala u
Mamepuana y4ebHuUKos u yueoHvlx nocoouil);
- N0020MOBKA K 1aO0PAMOPHBIM 3AHAMUIM,
- N10020MOBKA K NPAKMUYECKUM 3AHAMUSM.
Bua uToroBoro KOHTpoJIA (3auer, IK3aMeH, 11 depeHIUPOBAHHBIH 3K3aMeH
3a4er)
Paznensl AMCUUIIINHBL, H3y4aeMble B 3 ceMecTpe
KomnnuecTBo yacos
Ne HaumenoBanue pasnenos ayAutopHas BHEay/I.
paznerna BCETO pabora
T 13 | 1P paboTta
1 Beenenwe. [Ipeamer u 3amaun uronoruu. Ctpoe- 58 10 | 8 | 10 30
HUE U JKU3HEJIESATENBHOCTh KIETOK.
2 Beenenue. [Ipenmer u 3amaun ructoioruu. O0rmmas 60 14 | 14 | 2 30
TUCTOJIOTHS C 3JIEMEHTaMU YaCTHOM THCTOJIOTHH.
CucreMbl OpraHusma.
3 Beenenue. [Ipeamer, 3agaun 1 METOIbI OMOIOTUN 62 10 | 12 | 4 36
pasButus. ['ametorenes. OmnomorBopenue. Jpoo-
nenwue. [acTpynsius u GopMuUpoBaHHUE OCHOBHBIX
3aKy1aJlok opranoB. O630p nporpamm pa3BUTHSL.
Wroro: 180 34 | 34 | 16 96
Bcero: 180 34 | 34 | 16 96

4.2 ConepxxaHue pa3iesioB JUCHUNIHHBI

Ne 1 Beenenue. Ilpeamer u 3apaun uutooruu. CTpoeHue v KU3HEAEATEIbHOCTh KJIETOK.

[{utonorust — Hayka O CTPOCHHH, (DYHKIUAX, META0OIU3ME, PA3BUTUU U MPOUCXOKICHUU KIIETKHU.
MecTo HUTONOTHH CPeu APYTUX OMOTOTUYECKUX IUCIUIUIMH, CBSI3b IIUTOJIOTUH C MAaTEeMAaTUKOU, (PU3UKOH,
xumueil. Mctopust pa3BUTHS W CTAaHOBJICHHUS LUTOJNOTMH. [IpeAnochUiKM co3gaHus KIETOYHOM TEOpHH.
Knerounas teopus llneiinena u IlIBanHa. 3HaueHue pabot BupxoBa nis pa3BUTHS KIETOYHOH TEOPHH.
CoBpeMEHHOE COCTOSIHME KJIETOYHOM Teopur. MeTonbl UcCCAeqoBaHus KIETOK. [Ipmku3zHeHHbIe
HaOIIOIEHUs: KYJIbTypa KIETOK, TEeMHOTOJbHAs, (Pa30BOKOHTpACTHAsE MUKPOCKOMHsS. BUTanbHbIe KpaCUTEIH.
N3yuenne QukcHpoBaHHBIX KJIETOK. [IpUHIMIIBI TOATOTOBKM KJIETOK I HMCCIICIOBAHUSA. DJICKTPOHHAS
MuKpockomus. Dusnueckue  MeTOIbl  UCCIEOBAHHS:  MHUKPOCIEKTPOMETPHS, IUTO()OTOMETpHS,
JFOMUHECIIEHTHAs! MUKPOCKOIIHS, aBTOpaarorpaduIecKue ucCae10BaHMs.

Oco0eHHOCTH M pazNU4Ms B CTPOCHHUH KJIETOK MPOKAPHUOT M dYyKapuoT. CXOACTBO W pa3ivuus B
CTPOCHUM KJIETOK PAacTeHUH W KUBOTHBIX. Heknerouneie ¢GOpMBl KU3HU: BHPOHUIBI, NMPUOHBI, BUPYCHI.
EnuHCTBO CTpoeHUS M (PyHKIHUU KIETOK, €€ OpPraHOUIOB M IPYTHX CTPYKTYyp. Bemuumna u opma KIeToK.
MeMOpaHHBIE OpraHOWABl KJICTKU. JlumomporeumHble MeMOpaHbI, WX MOJICKYJISIpHAs OpraHU3aIus.
BbapbepHO- TpaHCHOpTHast pojib KJIETOYHOM MemOpaHbl. [lacCUBHBIH W aKTHBHBIM TpaHCIOPT Yepes3
MeMOpany. PerientopHast posb miasMaTHdeckoil MmeMOpanbl. Poip miazmanemMmbl B mporieccax (aromurosa
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U TMHHOIUTO3a, CBSA3b 3TUX IPOIECCOB C JM30COMAaMU. MEXKIETOUHble KOHTAKThl M CBSI3U. [JIMKOKamuKe
KHUBOTHBIX KJIETOK. CTpoeHHE KJIETOYHOW CTEHKHU PAaCTUTENIbHBIX M MPOKAPHUOTHYECKHX KIETOK. Sapo —
CHCTeMa COXPaHEHUs, BOCIIPOU3BEICHUS M pealu3aluu reHetTudeckoi nadopmamuu. LleHTpanbHas morma
MOJIEKYJIsIpHOI Ouonoruu. OcCHOBHBIE (PYHKUNU Aapa: TPAHCKPUIILINS, PEAYIUIMKALIMS U TTepepacipeieiieHue
reerndeckoro marepuana. Ctpykrypa uHTepdaszHOro sapa. XpoMaTUH: SyXpPOMAaTUH U TeTepOXPOMATHH,
ux (¢yHKIUOHaIbHOE 3HaueHue. CTpoeHHe XPOMOCOM Ha YIbTPAMUKPOCKOMHYECKOM YpoBHE. TuIbl U
¢dopMa MUTOTHYECKHX XPOMOCOM: ILIEHTPOMEpa, BTOPHYHAs IEpeTshkKa, Tenomepa. duddepennuansHas
OKpacka XpoMOCOM. SIJIPBIIIKO — OpraHOU] CHHTE3a KJIETOYHBIX prubocoM. CTpoeHHE U YIbTPACTPYKTypa
AapbIKa. SlnepHas 060104ka, ee cTpoeHue U QyHKIMOHAIBHOE 3HaueHue. CTpoeHue saaepHbIx mop. CBs3b
SAJIEpHON 000JIOYKH € UTOIIA3MAaTUYECKUMHU CTPYKTYypaMH U XpoMocoMaMHU. SIaepHblii OeIKOBBIA MaTPHUKC.
[Tpoucxoxaenue spepHod oOonouku. Oupomnazmaruyeckas cetb (OIIC), momsarme u  olmas
xapakrepuctuka. ['panynsapnas OIIC, ee cTpoeHue U pojb B TPAHCIOPTE CHUHTE3UPYEMBIX OEIKOB.
Arpanyngpras OlIIC, ee cTpoeHue W poiib B CHHTE3€ IOJMCAaXapUAOB, JKUPOB, CTEPOMIIOB M APYTrUX
Mosiekyn. Amnmapart ['oiapmku (I1acTUHYATHIM KOMILIEKC): 00IIas XapaKTepUCTHKA, JIOKAJIU3alus B KIETKE,
MHKPOCKOIIMYECKOE CTPOCHUE, YIBTPACTPYKTYpa. HMuktnocoma. @Dynkuusa anmapara ['onabmxu:
oOpa3oBaHHe U TpeoOpazoBaHUE BemIeCTB. MHTOXOHIPUU — CHCTEMa SHEProoOeCHedeHUs KIETOK.
CtpykTypa MUTOXOHAPUIA: MEMOpPaHbI, KPUCTHI, MAaTPUKC. POJIb MUTOXOHIpHII B CHHTE3€ M HAKOIUICHUH
ATO®. Ilytu cunteza AT® B kieTke: aHA’POOHBIN TIHMKOIU3 M OKUCIUTENbHOE (ochopuiIrpoBaHHeE.
CTpoeHne KpHCT, JIOKAJIM3aIus B ©IX MEMOpaHaX 3BeHbEB OKHCIUTEIBHOTO GochoprimpoBanus. Vi3MeHeHne
CTPYKTYPbl MUTOXOHJPUNA B 3aBUCUMOCTH OT UX (DYHKIIMOHATIBLHOTO cocTosiHuUs. [IpobieMa npoucxoxaeHus
mutoxoHapui. Ilmactupel. ToHkoe cTpoenue xyoporactoB. DyHkumu miractui. JIeHKoriacTsl,
xpomoracTel. [Ipobiema mpoucxoxaenus tactuia. Jluzocombl. CTpyKTypa JIHU30COM, THIIBI JIM30COM.
CBsi3b JIM30COM C TIPOIECCaMU 9 BHYTPUKIIETOUHOTO IMHINEBAPEHHS, ¢ (GaroruTo30M U ¢ paboTol armmapara
lonpmxu. BakyonsipHast cuctemMa KieTok pacteHuil. llentpanbHas Bakyonb. ToHomnact. PasButne u
MIPOUCXOXKACHNUE BAaKYOJSIPHON CHUCTEMBI, ee (DYHKIIMOHAJIbHOE 3HaueHWe. HemeMOpaHHBIE OpraHOWIBI.
LenTpuonb. YabTpacTpyKTypa, peIUIMKAlMsl, ydacTHe B JEJICHUU KIETKU. AHAJIOTH ILEHTPUONEH Yy
npoctedmux. CBsA3b HEHTPUOISIPHBIX CTPYKTYP C OPraHOUIaMU JIBIXKEHUS KJIETKH. OpraHouabl JIBHKCHHUS:
PECHUYKH, )KTYTHUKU 3YKAPUOTUUYECKUX KIIETOK, UX CTPOCHUE, MEXAHU3M JIBM>KEeHMs. L{uTockener — onopHo-
JBUTATEIbHAs CUCTEMa KJIEeTOK. MUKpOTpyOOUKH, MX TOHKOE CTpOEHHE, XUMHUYECKUH cocTaB. TyOymuH.
Ponp MukpoTpybodek B 00pa3oBaHUU BepeTeHa JeNeHUs KIeTOK. Pollb BepeTeHa B pacX0KJIEHUU XPOMOCOM
nmpu MuTo3e. OUOPWIISIPHBIE CTPYKTYPHI IIUTOIUIa3Mbl. MUKpODUIAMEHTHI, UX CTPYKTYpa, XUMUUYECKUHN
coctaB. AKTHUH. Anre3usi kieTtok. Ponb MukpoduiaMeHTOB B Tpollecccax MPUKPEIUICHUS KIETOK K
cyocrpaty. Pubocombr. CoctaB u crpoenne pubocoM. PUOOCOMBI MPOKAPUOTHUECKUX M IYKAPHUOTUUECKHUX
KIeTOK. Yyactue B Ouocunrteze Oenka. [lomucombl. OkailiMneHHbIe My3bIpbku. CTpOeHHE, JOKATU3alus B
kieTke. Bo3MokHOE yudacTtue B pemapanur MeMOpaHHBIX CTpYKTyp. LluTommasma. OOumit XUMHUUYECKHI
COCTaB IUTOIIa3Mbl. PDU3NKO-XUMHUECKUE CBOMCTBA UTOIIA3MAaTHYECKOTO MAaTPUKCA.

Henenne knerok. JKW3HEHHBIH MK  KIETKHA: IPECHHTETHYECKas, CHUHTETHYEeCKas |
nocrcuHTeTndeckass (aspl. 3HaueHue HSTuX (a3 B KWM3HM KIeTKU. Hempsmoe neneHue (MHUTO3)
JyKapuoTHUeCKUX KieTok. CTaauum MuTO3a, HUX MPOJODKUTENBHOCTh M XapakTepucTuka. MexaHusm
JBUKEHHS] XpOMOCOM. [[UTOKMHE3 Y KUBOTHBIX M PACTUTENBHBIX KIeTOK. Cyapba KIETOYHBIX OpraHeil B
npouecce aenenust JIP 10 kmerku. Perynsiusa muto3a. Melos, craaun meno3a. Konsrorauss XxpoMocom,
KPOCCUHTOBEP, PEAYKIIUS YUCIIa XpOMOCcOM. buonornueckuit cMbica Meio3a. XpoOMOCOMBI THUIA JIAMIIOBBIX
meTok. Paznuums Mexay muTo3oM M Meio3oMm. ['amerorenes. Cnepmarorenes. OBorene3. CrpoeHue
MOJIOBBIX KJIETOK. AMUTO3, SHAOMUTO3, COMaTU4eCcKass NoJUIIonaus. [lonuTeHus:: NoJIuTEeHHbIE XPOMOCOM.
Knaccudukanus KIe€TOK 1O OTHOIIEHHWI0O K HCTOYHUKY yIJiepoja: aBTOTPO(bI, TeTepoTpOodbI.
Krnaccudukanus KIETOK MO OTHOMIEHWIO K HCTOYHHMKY dHepruu: (otorpodsr, xemorpodsr. Cucrema
skckpeuuu. [latomorms kieTku. Amnonto3 — 3amporpaMMUpOBaHHAas TruOenb KJIeTKU. BrusHue
MOBpEeXAAOMKUX (QakTopoB Ha KieTky. Crnenmduueckne U HecnenupUUecKre peakiuu KISTKH Ha
NnoBpeXxAeHue. VI3MeHeHHe CTPYKTyphl OpPraHOMIOB TpU TOBPEXKJIEHUU KIETKU. BHyTpukieTouHas
penaparus. ['n6enb KIeTKU: MUTOIOTHIECKHIE TPU3HAKA CMEPTH KIIETKH.

Ne 2 Bpenenmne. I[Ipenmer u 3agaum rucrosorun. O0masi rucTo0rus ¢ 3JeMeHTAMH YaCTHOM
rucrojoruv. CucreMbl Opranusma.

[Ipenmmer u 3amauu oOIIeW TrUCTONOTMU. BO3HUKHOBEHHE TKaHeW B OHTO- U (huioreHese.
OmnpeneneHne  MOHATHA ~ TKaHb.  MeETOAbl  THCTOJIOTMYECKHX ~ HUCCIENOBAHMM  LIUTOJOTMYECKHE,
TUCTOXMMHYECKHE METONbl. KpHOMHKpOCKOMUsS. OKCIEPUMEHTATBLHO - MOP(OJIOTHYECKHE METOJbI:
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KyJIbTypa TKaHEW, TpaHCIJIAaHTAIlMs OpPraHoB W TkKaHed u T.1. Knaccudukamus TkaHeli Ha OCHOBE WX
CTpOEHUs, (PYHKLUH, OHTOI€HEe3a, CTENEHH OOHOBJIEHUS M 3BOJIOLMOHHOTO Pa3BUTHs. ONUTENUANIbHbIC
TkaHu. OOImas XapakTepUCTUKA OIUTENNEB, KiIacCU(UKalus OSNUTENUEB IO Pa3HBIM IPU3HAKAM.
MHUKpPOCKONIMUYECKOE CTPOCHHE AMUTENNATIBHON TKaHU B CBSI3U ¢ 0COOEHHOCTAMU UX (QyHKIMU. ['UcTorenes,
¢u3nonornueckas M pernapaTuBHAs pPEreHepalus SIUTEIHaTbHBIX TKaHed. Pereneparnus smnuaepmuca,
nepMbl. TpaHcImaHTanus KOKU. 3aXKUBJICHUE KOXKH I10CIIE TOBPEKACHHUS.

Onutenuil xene3. Kiaccuduxamnus xene3 B CBA3M MX cTpoeHHeM U (yHkimei. Llurodusmonorus
cekpeTopHoi kieTkd. Tumel cexpenuu. Ctpoenue u Kinaccupukanus Koxu. OyHKIUN KOXKHU U CTPYKTYpHI,
00eCTIeYNBAONINE BBIMOIHEHUE THX (DYHKIMI. MUKpocKonmrueckoe crpoeHue Koxu. Ciou smuaepMuca.
Hepma (coOctBeHHO Koxka). CanbHble jxene3bl. MBblIlbl, MOAHUMAroImuUe Bosioc. [Ipon3BOIHBIE KOXKH.
Hortu. KomnbiTa, KOrtu, pora, nepbsi, MOJIOYHbIE, IIOTOBBIE JKEJIE3bl, UX MHKPOCKOIIMYECKOE CTPOEHUE.
CoenunuresnbHas TKaHb. [IpoucxoxeHue, o0mas xapakTepucTUKa CTPOeHUs U (PyHKIMIM COeAMHNUTEIbHON
tkanu. Kposb u numpa. Knetkn kpoBu, ux crpoenue u ¢yHkuuu. COOTHOIIEHHE U KOJUYECTBO KIIETOK
KPOBM IIPH PA3IMYHBIX COCTOSHUSAX opraHu3ma. Jlumda u ee kierouHsle 31eMeHTH. KpoBeTBopeHwue:
SPUTPOIIOA3, TPAHYJIONO033, TPOMOOLMTONIO33 MU MOHOIMTONO033. Teopun KpoeTBopeHHs. CTBONOBasA
KpOBETBOpHAas KJeTka. PeTukynspHas TKaHb — OCHOBa KPOBETBOPHBIX opraHoB. Ee crpoenue u ¢yHKuuu.
KposerBopHsbie opransl. JInMdosnuTennanbHbie OpraHbl: TUM(paTHIecKe y3ibl, TUMYC, (habpHuimeBa cyMKa
NTHL, cele3eHKa, Oenas Iysblla, KpacHas IIyJiblla, KOCTHBIM MO3r, KpacHbI KOCTHBIH MO3L, JKENThIH
KOCTHBIM MO3T, KOJIMYECTBEHHBIE OTHOILEHUS MEXIY KPAaCHbIM M JKEITHIM KOCTHBIM MO3roM. Prixias
COeMHUTENIbHAs TKaHb. Mopdoaorus U (QyHKIMM KIETOYHBIX ()OPM PBIXJIOH COEAMHUTENIHOW TKaHHU.
PeTukynuHOBBIC, 371aCTUYECKHE U KOJIIATCHOBBIE BOJIOKHA. IX MHUKPOCKOIHMYECKOE CTPOCHHUE, (pu3nuecKue
CBOWCTBAa, XMMHUYECKUH cocTaB. DYHKIMM M XMMUYECKUH COCTaB aMOpP(HOro (OCHOBHOI'O) BEILECTBA.
dopMHUpOBaHUE MEXKJIETOYHOrO BellecTBa. PereHepanus kieTok. Perukyno-sHaoTenuanbHas cucTeMa.
ITponieccel darounTto3a. BocnamutenbHas peakuus. Ponb KJI€TOK KpOBM M COEAMHUTENIBHOW TKaHU Ha
pasHBIX CTausIx BocmaieHus. [lmoTHas coequHUTENbHAs TKaHb. Jlepma, dacumu, CyxOoXKuius, cBI3Ku. Mx
CTpoeHue M (QyHKUMU. XpsllieBas TKaHb. XpslIeBble KJIETKU. I'mcTorenes xpsumieBoi TkaHW. Paznmuunble
BHUJIBI XPALIEBOM TKaHW. Perenepanus xpsma. Bo3pacTHele W3MEHEHHs XpAIIEBONM TKaHU. KOCTHas TKaHb.
Koctuble knetku. I'pyOoBosiokHUCTas M miacTuHYaras kocTh. OcTeoH (raBepcoBa cucrteMa). I'mcrorenes
KocTHOM TkaHH. OcTeolnacThl ¥ ocTeoknacTel. OOpa3oBaHUE KOCTH U3 ME3EHXMMbI Ha MecTe Xpsa. Poct u
nepecTpoiika KOCTH B OHTOreHese. CTpoeHHME M POJb HAJIKOCTHHMIBIL PereHepanus KOCTHOM TKaHM.
BozpacTHble HM3MEHEHHs KOCTHOM TKaHU. MplieuHas TkaHb. MopdoyHKIMOHANbHAS XapaKTepUCTUKA
MblnleyHOH TkaHW. Kraccudukanus. OBOMIOLUS MBIIIEYHBIX TKaHeW. [Jajkas MblleyHas TKaHb.
MUKpOCKOTIUYECKOE U 3IJNEKTPOHHO- MHUKPOCKONHMYECKOE CTPOCHHE TJIAJKOM  MBIIIEYHOM TKaHH
MJIEKONMUTAOMUX. ['McTOreHe3 riaakold MblnledyHoW TKaHU. IlomepedHo-mosiocaras MbllIEYHAas TKaHb.
MplieyHoe BOJIOKHO KakK CTPYKTYpHO- (DYHKUIMOHAQJIbHAs €AMHUIIA TIONEPEYHO- MOJIOCATON MBIIIIIBI.
IIpencraBnenus o TpopUUECKOH, OMOPHONH M COKpaTHMMOM YacTsIX MBIIIEYHOro BOJOKHA. CTpyKTypa
MUOPUOpMILT U TPOoTOPUOpMILT. CTPYKTYpHO-XUMUYECKHE OCHOBBI COKpalieHus Muopuopul. ['ucrorenes
MIONIEPEYHO-TIONIOCATOM MBIIIEYHOW TKaHU. PereHepauus mnonepeyHo-nosiocarbix Meiml. CepraedHo-
MbIIIEYHAsd TKaHb. MHKpPOCKONMMYECKOE W BJIEKTPOHHO- MHMKPOCKOINHMYECKOE CTpOeHue cepaeyHon 13
MbIIIIbl. OcoOeHHOCTH cTpoeHHs BOJIOKOH [lypkuHbe mpoBojsieii cuctemMsl cepana. Peakius cepaedHoi
MBIIIIBI Ha TOBBIIIEHHYIO (YHKIIMOHAJIbHYIO HAarpy3ky M MOBpexJeHHs. HepBHO-MbIIEYHOE BEPETEHO.
Ponb vHHEpBanuyu B pa3sBUTHHM U MOJAEPKUBAHUM CTPYKTYPHOM LeNOCTHOW MbIml. CepaeuyHo-cocyaucTas
cucrema. Cepaue. O6onmouku M BbICTHIKM cepana. Knanmansl cepama. KpoBeHocHble cocynbl. Aprepuu,
apTepHoibl, MUKPOCKOIIMYECKOE CTPOEHME apTepuil. Kannmidpel, yiapTpacTpykTypa KanuuisipoB. BeHsl u
BEHYJIbI, MUKpOCKOIIn4yeckoe cTpoeH BeH. Kinanansl BeH. HepBHas Tkanb. O61mas Mmopho- GyHKIMOHATIBHAS
XapaKkTepucTHKa. THUIlbl HEMPOHOB U UX CTPOEHHE. MUKPOCKOIINYECKOE U 3IEKTPOHHO-MUKPOCKOIMYECKOE
CTpOCHHE HEpPBHBIX KIETOK B CBA3M C uX (yHkuueld. Turpougnoe BemiectBo. Lluroxumuueckas
XapakTepucTuka HeiipoHoB. HelipocekperopHble kineTkd. CTpoeHHE MSIKOTHBIX M OE€3MSIKOTHBIX HEPBHBIX
BOJIOKOH. CHHAICHI U UX 3JEKTPOHHO- MUKPOCKOIMYECKOE CTpoeHHe. MeXaHW3M CHHANITUYECKOH Mepeaayn.
HeiiponHast Teopus cTpoeHUs: HEpBHOW cUCTeMBl. D((HEeKTOpHBIE M pEeleNTOPHbIE HEPBHbIE OKOHYAHUSA, MX
MHUKpOCKONUYecKkoe cTpoeHue. CBOOOHBIE U MHKAIICYIUPOBAHHBIE HEPBHBIE UYBCTBUTEIbHBIC OKOHUAHMS.
Ctpoenne #  (QyHKIMM HEWTpPOrIUH. ONEHAWMA, aCTPOIUIMS,  OJMUIOJACHIPOTIUS, MHUKPOIJIHUS.
B3anmooTHOIIEHUST HEWPOHOB M HeWporinu. ['mcroreHe3 HEpBHOM TKaHU. PereHepanus W JnereHepanus
OTPOCTKOB HEUTPOHOB.

['ucronornueckoe CTpOEHUE LEHTPAIBHOM HEPBHOW CHUCTEMBI, CIIMHHOIO, TOJIOBHOTO MO3ra: Cepoe
BEIIECTBO, OEJI0E€ BEIIECTBO, MO3TOBBIE SApa. | MCTONOrMYecKoe CTPOCHHE KOPbI MONYIIApUH TOJIOBHOTO
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Mo3ra. OO0oiouykKM Mo3ra: TBephas, MayTHHHas, Msrkas. [‘ucronoruss opraHoB uyBcTB. [loHsiTHE 00
aHaJM3aTope. DKCTEPOPELENTOPhl, HHTepoperenTopbl. OpraHbl YyBCTB MIJIEKONUTAIONIUX: OPTaHbl 3pEHMUS,
cilyxa, OOOHSHUS, BKyca M OCs3aHMsA. [HCTONOrMYecKas XapaKTepHCTHKa OpraHa 3peHUus: ONTHYecKas
CUCTeMa IJla3a, LIBETO — M CBETOBOCHPUHHUMAIONINE CTPYKTYpHI (MajJO4YKH, KOJIOOYKH), CIOU CETYATKH.
OO6onouku THa3a: HapyxHas o0oyiouka (CKJepa, pOTOBHUIIA), CpedHsis oOoyiouka (cocyaucras 000JIOUKa,
pECHHYHOE TeNo, paayxHas obonouka). Ilpemommstomue cpenbl riazHoro si6inoka. BermomorarenbHbIi
anmapaT TIJIa3HOrO s0JIoKa: BeKHW, cie3Hblili anmapar. OpraH paBHoBecuss M ciyxa. Ilpupona
BOCIPUHHUMAaEMBbIX cUrHaJIOB. CTpOoeHHE BOCIIPUHUMAEMbIX PeLenTopoB. ['ucTonoruueckas xapakTepucTuka
OpraHa ciyxa: Hapy)XHO€ yXO0, cpedHee YyXo, BHyTpeHHee yxo. Opran ciyxa. ['ucrosnornueckas
XapaKTepuCTHKa opraHa paBHoBecus. [lonmykpyxkubie kaHanbl. Jlokanuzanusi opraHa paBHoBecus. Oprax
BKyca. [ ucronornyeckas xapakrepuctuka si3bika. Crnusucras 0007109Ka, COCOUKH, UX BUIBI, POJIb, IPHPOJIA
BOCIPUHHUMAEMBIX CHTHAJIOB: BKYCOBBIE, Ocs3aTelibHble, TemrepaTypHbie. Jlokanuzanus cocoukoB. Poib
BOJAHOM cpeAbl B BOCHPHUATHM OLIylIeHUH. ['Hcronoruueckas XapakTepUCTHKa opraHa OOOHSHMSL.
Jlokamuzammst oprana. OOoHsTenbHBIM dnuTenuil. Opranel BHYTpeHHeH cekpeuuu. IloHstue 00
SHJIOKPUHHBIX opraHax. ['opmonsl. IIpenmer u 3amaum >HHO0KpUHOIOrHUA. OOIIKME OCOOCHHOCTH CTPOCHHS
OpraHoB BHYTpEHHEHl cekpeuuu. [ucTomormyeckas XapakTepUCTHKAa OPraHOB BHYTPEHHEH CeKpeuuu:
runodus3, Hnudu3, [MUTOBUAHAS OKElle3a, MapalIUTOBUIHBIC JKENe3bl, HaAMOYeHYHUKHA. OpraHbl
nuiieBapenus. OyHKIMKM OpraHOB MHILEBApeHHs. DMOPHOreHe3 OpraHoB NuieBapeHus. [ ucronornueckas
XapaKTepUCTHKA OPraHOB MHILEBAPEHUS: POTOBAs MOJOCTh (IIEKH, A3bIK, CIIOHHBIE JKee3bl, 3yObl), INIOTKA,
MUIIEBO/I, JKEITYAO0K, TOHKas KUIIIKa, TOJICTas KHUIIKa, OPIOIIMHA, TOHKEeTyJ0uHas jKkee3a, nedyeHb. OpraHbl
npixanusi. OYHKIUU OPraHOB MABIXaHUS. OMOpPUOTEHE3 OpPraHOB MIBIXaHWS: HOCOBAas IOJIOCTh, TOPTaHb,
Tpaxes, JIeTKue, IjeBpa. ['mcromoruyeckas xapaKTepUCTHKA OPraHoB JbIxaHUs. MouernoiioBas cucTema.
@OyHKIIMM OpPraHOB MOYEIOJIOBOM CHUCTEMBI. DOMOpHOTE€HE3 OpraHOB MOYENOJIOBOW cucTeMbl. Oprasel
BBIJICTICHUS: TTOYKH, TUCTOJIOTHYECKasl XapaKTepUCTUKa MOYeK (KOPKOBOE BEIECTBO, MO3TOBOE BEIIECTBO),
MOUEBBIBOAIIMX IyTell (MOYETOUHUMKHM, MOYEBOW IY3bIpb, MOYEHCIYCKaTeIbHBIH KaHasl). OpraHsl
pa3MHOXKeHUs. MyXcKas U KEeHCKas M0JI0Basi CUCTEMBL. [ MCTOIOTHYECKOe CTPOSHHE OPTaHOB.

Ne 3 Bsenenune. Ilpenmer, 3agaum u MerToabl Ouosnoruu pasputus. [amerorenes.
Onuionorsopenmne. JIpodienne. 'acrpyasiuus u popMupoBaHHe OCHOBHBIX 3aKj1a10K opranos. O63op
NporpamMMm pa3BUTHS.

buonornsa pa3BUTHS — Hayka O 3aKOHOMEPHOCTSAX OHTOTE€HE3a MHOIOKJIETOYHBIX OpPraHU3MOB,
HauMHas C raMeToreHe3a M BKIIOYas MOCIE3apOJbIIIEBOE PAa3BUTHE, CTPOCHHE U (PYHKIUM 3apojblLei,
CTaHOBJICHHE B3pOCIbIX (GopM M mporecchl crapeHus. [Ipeamer smOpuosioruu, ee CBsi3b € APYTUMHU
OuosiornyeckuMu Haykamu. Kpatkuit 0630p nuctopun smOpuonoruu. Bozspenus ['unnokpara u Apucrorens.
OmOpuosiorust 17 — 18 BB. [Ipedopmusm u snurenes. Padoter K. Bonbda. Pazsutue smopuonoruu B 19 B.
3nauenue pabor K.bapa. CpaBHurtenbHo-3BOMOIMOHHOEe HampaBieHue (A. Kosanesckuii, D. ['ekkens,
B.Mromnep, U.MeunukoB). DkcriepuMenTanbHas sMmopuosiorus. KayzanbHo-aHanmuTudeckuii Meto1 (paboThl
B. Tuca, B. Py, I [Jpuma, I'. Illnemana u np.). OCHOBHBIE HampaBJI€HUS M 337a4d COBPEMEHHOM
ONHCATENbHON, 3KCIEPUMEHTAIbHOM, CpaBHUTENBbHOM U TeopeTHueckoi smOpuonorud. Ee cBs3p c
LIUTOJIOTHEH, TeHETUKOM U MOJIEKYJISIpHON OHosorueii.

['amerorenes. ®opmupoBaHUE TEPBUYHBIX IOJIOBBIX KJIETOK Yy PA3JUYHBIX TPYNI >KUBOTHBIX.
Oorenes, cmepMaToreHes, OCHOBHbIe mepuoasl. CtpoeHue crnepmueB. Mopdororuueckas Hu
(yHKIIMOHATBHAS OpraHu3aIus SUIEKIeTKd. [lomsapHocTs U cummeTpus sinekinetku. Kmaccudukanms
SAWIEKJIETOK 110 KOJIMYECTBY M PACIPEIEICHUIO JKENTKA B IUTOIIa3Me. J[MCTaHTHBIE B3aMMOJEHCTBUS TaMeT.
KoHTakTHBIE B3aMMOIENCTBHS TaMeT. AKTUBALINS CIIEPMHUS — aKPOCOMHAsI peaKIusa. AKTUBALUs AUIIEKIETOK
— KOpTHKAaJlbHasl peakiys, ee OMOXMMHYECKHe OCHOBBI. lloBeieHHE MPOHYKIEYCOB M LIEHTPUOJIEH INpH
omiofoTeopennu. OnpeneneHue moja NpHu OmIoAoTBopeHnn. OoruiasmMaTHdecKas cerperanusi B pasHbIX
TUNaxX sull, ee MopdoreHeTnueckas poisib. [lnmacTuynble (peryislMOHHbIE) M MO3auuHble silna. ['umoresa
rpagueHToB. VICKyCCTBEHHBIN M €CTeCTBEHHBIM mapTeHoreHes. I'mHoreHe3. AHjporeHe3. TeopeTHUecKHii
MHTEPEC U MPAKTUUECKOE NPUMEHEHUE ITUX SABICHUHN. DKCTPAKOPIOPaIbHOE OIUIOAOTBOPEHUE Y KUBOTHBIX
1 YEJIOBEKa.

OO0mast xapakrepucTuka rmporecca apoOnenus. Ero Ouomormueckwii cmbicn. OcoOEHHOCTH
KJIETOYHOTO LUKJIA MpHu apobsiennu. [IpocTpaHcTBeHHAst opraHu3anus Ipo0sieHrs. 3HauyeHHe KOJIUYecTBa U
pacripenenenus xentka. [IpaBuna ['eprBura. OCHOBHBIC TUIIBI IPOOJICHUS: pagHaIbHOE roJI00IaCTHYECKOE,
crupalibHOE, OMlaTepaibHOE TOJI00IaCTHYECKOe, YePeayIOIIeecs] roI00IacTHIeckoe, Mepo0IacTHIECKOE,
TMCKOUAAIBHOE, MepOOIaCTHUECKOE IOBEPXHOCTHOE. 3HAUeHHWE B3aWMOJEHCTBHS OJacTOMEpOB JUIS
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MPOCTPAHCTBEHHON  OpraHu3aliy  TOJI00JIAaCTUYECKOro  ApobseHus. PerymsuuoHHbIE CHOCOOHOCTH
0J1aCTOMEPOB Y 3apObILICH PAa3TUUYHBIX CHCTEMATHUYECKUX TPYIIIL.

CriocoObl racTpyNiALWU: WHBAarvHAIUs, WHBOJIONMS, WMMUTpAIMs, ISISIMUHAIMS, SMUO0NUS U
pasznuuHble WX coueTaHus. Tumbl ractpyid. CrnocoObl 3aKkiagku MeE30JE€pPMBL:  TEIOOJACTHUYECKUH U
sHTepouenbHblid. Helipynsanus. Mopdorenerndeckue IBUKEHUS MpHU TacTPYSIIMA M HEWPYIALHUU.
Cermenranus me3o0/1epMbl U 1uddepeHIMpoBKa COMUTOB. DMOpHOHAIbHAS UHAYKILIMS U €€ 3Talbl B paHHEM
pasButuu ampubduii (padotsr I'. Illmemana, I1. Herokona u np.). OpraHoreHe3. 3akiagKa OCEBBIX OPTraHOB.
®opMUpOBaHKE FOJOBHOTO MO3ra, I1a3 U KOHEYHOCTEN MO3BOHOYHBIX.

Peanmzanuss  renetmueckodt  mHpopmanuu. [eHOTMIIMYEecKas ~ OOYCIIOBJICHHOCTh  SIBIICHUI
smOpuorenesa. ['eneTnueckue M OMOXMMHUYECKHE OCHOBBI 3aKiagku moja. Ponb sigpa M uuTOmia3Mbl B
dbopmooOpazoBarenbHbIX Tporeccax. [lonsatue nuddepennuporku. JuddepeHnnpoBKa KIETOK Kak CHHTE3
cnenuduueckux OenKoB U cOOpka HAAMOIEKYISPHBIX CTPYKTyp. Hduddepenuupyomas ponb ABHKEHUN
BHYTPUKJIETOYHBIX KOMIOHEHTOB. COBpPEMEHHBIE NPEJCTABICHUS O MEXAaHM3MaX pEryJslMM CHHTE30B
cnenuduueckux OenkoB. Bo3MOXHBIE YpOBHU  pEryJsllMU: YPOBEHb COMAaTHYECKUX MYTalui,
TPAHCKPHUIIMOHHBIA, TPAHCISAIMOHHBINA, NOCTTPAaHCISIUOHHBIA. ONBITBEI TO mepecanke suep (paboTbl
Xammepnunara u Ap.). HduddepeHunanbHas SKCOpeccHss TeHOB, €€ OCHOBHBIE IPOCTPAHCTBEHHbIE
3aKOHOMEPHOCTH Yy 3apOJblllieil HACEKOMBIX MU IMO3BOHOYHBIX. XMMHMUYECKHE U (DU3UYECKUE PETrYISATOpPbI
kieTouHoi nuddepennupoBku. SBneHre MHAYKIUU. KOHCTUTYTHUBHBIE U UHAYLHHOEIbHbIE (PEePMEHTHI KakK
daxrop mudpdepenposku. [lorsaTue neTepMuHaINN.

[TonsiTue onTorenesa. Ilepuosepl, aTamnsl, cCTauu OHTOr€HE3a. 3aKOH 3apOABILIEBOTO ¢xoAcTBa bapa u
€ro COBpeMeHHasi TpakToBKa. OHTOI€HETUYECKOE PAa3BUTHE MTPOCTEHIINX, KOJIOHUAIbHBIX, MHOTOKJIETOUHBIX
KHUBOTHBIX, pacTeHuil. OcoOeHHOCTU ApPOOIEeHMS, TAaCTPYJSIUU W 3aKJIaJKH 3apOJIbIIIEBHIX JIMCTKOB Y
KUBOTHBIX Ppa3HbIX TAKCOHOMHUYECKHX rpynn. @opMUpOBaHHE BHE3aPOABIIIEBBIX OpPraHOB: O00O0JIOYEK,
KEJITOYHOTO Melika U ayutantorca. OCOOEHHOCTH OHOJIOTHH PAa3BUTHS U PAa3MHOMKEHUS MIIEKOMHUTAIOIINX.
Hpobnenue, hopmupoBanue 01acTonucThl. BHE3apobIeBbie 00pa3oBaHusi, 0COOCHHOCTH UX CTPOCHHUS H
¢byskuu. Tumel MIaneHT. DKCIepUMEHTANbHBIE HCCIEIOBAHMS MO 3MOPHOJIOTUN MIIEKOMUTAIOMINX, HX
3HAYEHHUE JUId CEJIbCKOIo XO03AicTBa M MeAulMHbl. CTapeHHue Kak 3Tan pa3BUTHS. TepMoJMHaMUYEcKoe
o0ocHOBaHHE cTapeHMs opraHu3ma. Ilonatue o repoHrosoruu. 3acayru WM. MedHnkoBa Kak
OCHOBOIIOJIO)KHUKA TepOHTOJOruM. MexaHusMbl crapeHus. [lpuumnbl crapenus. CrocoObl HpoasieHus
KU3HU.

XapakTepucTuKa Ipolecca pereHepanuu Kak o01ednosornyeckoro siBneHus. Perenepauus u
oHTOreHe3. Perenepanust ¢usmonoruueckass u penapatuBHas. CrocoObl pereHepanuud — 3MUMopdo3 U
MopdaiakCuc, KOMIIEHCATOPHAs M pereHeparnronHas runeptpodusi. ComaTudeckuii SMOPHUOTEHE3 KakK OTHa
u3 ¢opm Oecrosnoro pazmHoxkeHHs. [lomudMOpuoHMS Kak ogHa M3 (GOpM OEcmoioro pa3MHOXKEHUS.
Comatuueckuil sMOpuoreHe3 u oHtoreHes. llpomeccol nuddepeHnpoBkr U neaudpGepeHIUPOBKU TpU
pereHepanyy 1 COMaTUYECKOM 3MOpHOTEHE3e.

OcoOeHHOCTH 3aBUCHMOCTH OpraHM3Ma OT Cpedbl Ha pasHbIX JTamnax >KU3HEHHOIO IHUKJIA.
MexaHu3Mbl SMOPHOHAJILHOM CMEPTHOCTH Ha pasHbIX (a3zax pa3BUTHs. TepaToreHes W €ro HpPUYHHBIL
Kputnueckue nepuonbl pa3BUTHUS 1LIEJIOTO0 OpPraHU3Ma U OTHEIbHBIX OpPraHoB. BiMsHHE XUMHUYECKUX U
NIEKTPOMAarHUTHBIX 3arpsA3HEHUN NPUPOAHON CPeIbl HA Pa3MHOXKEHHE U PA3BUTHE )KUBOTHBIX M UYEJIOBEKA;
MeTOJIbl ero oueHku. OCTpble W XPOHUYECKHE BO3JEHUCTBUS TEXHOTEHHBIX (PAKTOPOB HA OPIraHU3M.
Otnanennsle 3((deKTbl, MNPOABIAIOIIMECSs B Mpoleccax pa3BUTUsS (MyTareHHble, TEpaTOTEHHBIE,
TOHAJI0TOKCHYECKHE, SMOprUoTOKCHUecKHe). [[puHIUIBI M IepCIeKTUBBI SMOPHOJIOTHYECKOT0 MOHUTOPHHT .

[IpencraBineHuss O HPOUCXOKICHUM MHOTOKJIETOYHOCTH. bDHOreHeTMdeckuil 3akoH U €ro
coBpeMeHHas TpakToBKka. [lonstue pumamopuorene3os no A. CeBepiioBy U OCHOBHbBIE UX THIIBI.

4.3 JIaGopatopHbie padoThI

No JIP Ne HaunmenoBanme nabopatopHbix paboT Kor-s0
paznena 9acoB
1 1 CrpoeHue u (PyHKIIMM KIETOYHBIX OpraHoOMaA0B. MemOpaHHBIE opra- 2
HOWJIBIL.
2 1 Crpoenre u QyHKIMHM KJIETOYHBIX opraHousioB. He MmemOpanHbie op- 2
TaHOUJIbL.
3,45 1 DuU3MOoNIOrus KIETOK: COCTAB; OCHOBHBIE MPOLIECCHI KU3HEAEATEIbHO- 6




Ne JIP Ne HaumenoBanue 1ab0paTopHbIX paboT Kor-s0
paznena 9acoB
CTH.
6 2 I'ucronorus. OnurennanbHble TKaHU. CTPOEHUE KOXKHU. 2
7,8 7 N3yuenue BnusHus GaKTOPOB CPE/Ibl HA PA3BUTHE OPraHU3MA. 4
Uroro: 16
4.4 llpakTH4eckue 3aHATHA (CEMUHAPHI)
No No pazne- TeMbr Koi-Bo 4a-
ja COB
1 1 YCTpoiicTBO MEUKPOCKOTIA U pab0oTa ¢ HUM. 2
2 1 CTpoeHue 1 )KU3HEIEATENbHOCTh KIETOK. 2
34 1 MwuTo3 1 MeHo3. 4
5) 2 OnurenuanbHble TKaHu. CtpoeHue Koxu. XKenessl. 2
6 2 CoenunutenbHas Tkalb. KpoBb. ['eMomnons. 2
7 2 CoequHuTelIbHAS TKaHb. PrIXias U IJIOTHAS 2
COCJIMHUTEIIbHAS TKaHb. XpsIeBas TKaHb. KoCcTHAsI TKaHb.
8 2 Mpimeunas Tkab. MeXaHH3M MBIIIIEYHOTO COKpAIllEHUSI. 2
9 2 Hepshas tkanb. [IpoBeieHne HEPBHOIO UMITYJIbCA. 2

10 2 Cucrembl OpraHoB: MULLIEBAPUTEIbHAS CUCTEMA. 2
JpixatenbHasg cucteMa.  BpraenuTenbHas cucTeMa.
CeppeuHo-cocyaucTas cucTemMa.

11 2 ['ucronorust OpraHoB 4yBCTB: OpTaHbl 3pEHUS, CIyXa W PaBHOBECHUS, 2
peLenTopHble PYHKIIMU KOXKH, BKYCOBOH, OOOHATENBHBIN PELIENTOPHIL.
Jlpyrue penenrtopsl.
12 3 ITonoBble KJIETKHU: cTpoeHue U pyHKIuU. ['ameroreHes. 2
13 3 OmnonorBopenue. J[pobienue. 2
14 3 bracryna. 2
15 3 lactpynsanus. 2
16 3 Hetpymnsiuust. 2
Hroro: 34

S Y4eOHo-MeToqMYecKOe 00ecniedeHue AU CUUIIIMHBI

5.1 OcHoBHas auTEpaTypa

- CoxonoB, B. U. Iutonorusa, rucrtonorus u sMmOpuonorus : yuebnuk / B. WM. Coxonos,
E. U. Yymacos, B. C. UBanoB. — Cankrt-IletepOypr : KBagpo, 2024. — 400 c. : wi1., Tabn. — (Y4eOHUKH U
yuyeOHble 1MOCcOOMs Ul  CTYIEHTOB  BBICIIMX  Y4eOHbIX 3aBeleHHil). — Pexum  goctyna::
https://biblioclub.ru/index.php?page=book&id=718365.

5.2 JlonosiHMTEIBbHAS JIMTEPATYpa

- 3aBaneeBa, C. Lluronorus u ructosiorusi: yuebnoe nocodue [ DnexkTpoHHslit pecypc]. / C. 3aBaneeBa
; MuHnucrepctBo oOpazoBanusi U Hayku Poccuiickoit ®epeparnuu, dDenepaibHoe TOCYIapCTBEHHOE
Or0/DKETHOE 00pa30BaTEIbHOE YUPEKIECHHE BBICHIETO MPOQECCHOHAIBHOTO o0pa3zoBaHus «OpeHOyprcKuid
roCyJapcTBeHHbIN yHUBepcuTeT». - OpenOypr : OI'Y, 2012. - 216 c. : ui., Tabn. ; [DAeKTpOHHBIN pecypc]. —
Pexxum noctyna: http://biblioclub.ru/index.php?page=book&id=259350;

- Bumarkus, C. M. ['uctonorus: yue6Hoe nmocodue [IaexTponHslii pecypc]. / C. M. 3uMaTkuH. —
MuHCK: PUIIO, 2014. - 348 c. : CXEM., WL - Pexum
nocryma: http://biblioclub.ru/index.php?page=book&id=463348;

- Hekpacoga, 1. 1. OcHOBBI ITUTOJIOTHH ¥ OMOJIOTHH pa3BUTHs: yueOHoe mocodue / 1. 1. Hekpacosa
; CTaBponoibCKUM TOCyIapCTBEHHBIN arpapHblii yHUBepcuTeT. — CraBpomnonb: CTaBponoibCKUil rocyaap-
cTBeHHBIN arpapubeiii yHuBepcuter (CtI['AY), 2008. — 152 c. : wm., Tabm., cxem. — Pexum nocryma:
https://biblioclub.ru/index.php?page=book&id=138856.
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5.3 llepuoanueckue u3gaHusl

- BectHrk OpeHOyprckoro rocy1apcTBEHHOT0 YHUBEpPCHUTETA : XKypHal. - OpenOypr: OI'Y;

- 310pOBbE HACENIEHUS U cpefia oOuTaHus: KypHai. - Mocksa : ®bY3 denepanbHbIl IEHTP TUTUECHBI
Y DTHJIEMUOJIOTUH,

- dusnosiorus yenoBeka: xxypHai. - Mocksa: Hayxka.

5.4 UnTepHeT-pecypcsbl

- bruonorus yenoseka. basa 3HaHuii 1o Ouosoruu yenoseka. — Pexxum gocryma: http://obi.img.ras.ru/;

- DnekTpoHHas Ouosoruyeckas oubnuoreka. — Pexxum nocryna: https://zoomet.ru/.

5.5 IIporpammHuoe oGecnedyeHue, npodeccuoHaTbHbIe 0a3bl JAHHBIX U HH(pOPMAIHOHHBIE
CIIPpABOYHbIE CHCTEMbI COBPEMEHHbIX HHGOPMAIMOHHBIX TEXHOJIOTHH

— Omnepanmonnas cucrema Linux RED OS MUROM 7.3.1

— Odwucnsie mpunoxenus LibreOffice

— BeO-npunoxenne «YHuBepcanbHas cuctema tectupoanust bI T

— Slunexc-6paysep

— b1 «Koncynwrant [Tmoc» — Pexxum moctyna: http://www.consultant.ru/

— HanmonasnpHas uccieioBaTenbckasi KOMIbIOTepHas ceTh Poccun. — Pexxum nocryma —

https://niks.su/

— Pecypcel HarrioHallbHOTO OTKPBITOTO YHUBEpPCHTETA. — Peskum focryma:

https://www.intuit.ru/search

— MdenepanbHbIil 00pa3oBaTebHbIN HOpTal. — Pexxum goctyna — http://www.edu.ru

— Bonbiias poccuiickas sHmkoneaus. — Pexxum gocryna: https://bigenc.rul/.

6 MaTepI/laﬂbHO'TeXHI/I‘leCKOC odecneyeHue AUCHHUIIIMHBI

YLIG6HI)IG aYZII/ITOPI/II/I JJIA HpOBCI{GHI/Iﬂ 3aH$ITI/II71 JICKITMOHHOI'O THIIA, 321H$ITI/II7[ CGMI/IHapCKOFO THIIA,
IPYINIIOBBIX U MHAMBUAYAJIbHBIX KOHCYJIbTAIMM, TEKYIIEro KOHTPOJS M MPOMEKYTOYHOW aTTECTallUH, I10-
MeEIIEHHUE JJISI CAMOCTOSITETFHON pabOTHI.

VY4eOHble ayIUTOPUH YKOMILJIEKTOBaHBI CIEHUATH3UPOBAHHON MeOernblo, ayJIUTOPHON JOCKON u
TEXHUYECKUMHU CpeJICTBaMU OOy4yeHHs (CTAallMOHAPHBIM WM MEPEHOCHOM MPOEKIIMOHHBIM SKpaH, HOYTOYK
MIEPEHOCHOM, MYyJIbTUMEINA -MIPOSKTOP), CIYKAIIUMHU 7Sl peAcTaBleHusl yueOHoil nadopmamnmu 601b110it
ayJIUTOPHH.

st ipoBenieHus] MPaKTHUECKUX 3aHSATUN HCTOIB3YIOTCS CleUaIn3upoBaHHble nabopatopun. Cre-
III/IaJ'II/I3I/IpOBaHHI)Ie na6opaT0pI/H/1 OCHAIICHBI HGO6XOI[I/IMBIMI/I 060py210BaHI/IeMI CHGHI/IaHI/ISI/IpOBaHHaH Me-
0enb, ayTuTOpHAs JOCKa, MEPEHOCHOM MPOEKTOp M MPOEKIIMOHHBIN SKpaH, MEePEeHOCHONH HOYTOYK, y4eOHO-
HarJISIIHBIE TTOCOOUSI, MUKPOCKOTIBI, KOMIUJIEKT TTOCTOSIHHBIX MpenapaToB, MyJsbku. B mabopatopusix mpemy-
CMOTpEHA anTeyka JIsl OKa3aHUs NePBOU MOMOIIIH.

[lepeuens 00opynOBaHUS, UCIOIB3YEMOIO IIPHU MPOBEIEHUU MPAKTUUYECKUX 3aHATUH, ONpenesseTcs
TEMATUKOU 3aHSATHA.

VYyeOHast aynuTopus JUisl IPOBEICHUS 3aHITUH CEMUHAPCKOrO THUIIA, TEKYIEro KOHTPOJS U MpoMe-
KYTOYHOHN aTTecTanuu (KOMIIBIOTEPHBINH KJIacc) OCHAIICHA CICIHAIM3UPOBAHHON MeOeNblo, ayIuTOPHON
JOCKOH, TEXHUYECKHMMH CpeJICTBaMU OOy4YeHUs (CTallMOHAPHBIM MPOEKUHOHHBIH 3KpaH, MyJbTUMeIna —
MPOEKTOP, KOMIBIOTEPHAS] TEXHHUKA, MOAKIIOUEHHas K ceTn «HTepHeT» U obecreueHneM I0CTyma B dJIeK-
TPOHHYIO HHPOPMAIIHOHHO-00pa3oBarenbHyio cpeay OI'Y).

st mpoBeneHust 1ab0paTOPHBIX pabOT MCIIONB3YIOTCS CHEHATU3UpOBaHHbIe Jaboparopuun. Crenu-
aJ'II/I3I/IpOBaHHI)Ie J'Ia60paTOpI/II/I OCHAIIICHBbI HGO6XO}II/IMLIMI/I XUMHWYCCKUMHU peaKTI/IBaMI/I, na60paTopHoﬁ I10-
CyIoi U 1abopaTOPHBIM 00OPYIOBAHUEM: MUKPOCKOTIIBI; 1a00paTOPHBIE HHCTPYMEHTHI M MaTepPHUAIbl; KOM-
IJIEKTHI TIOCTOSIHHBIX IperaparoB; Koyiekuuu. [lepedenb 000pyioBaHus, UCIIOJIb3YEMOTrO P MPOBEICHUN
n1abopaTopHBIX paboT, onmpeaesieTcss TEMaTHKOM 3aHATHS.

B naGoparopusx mpemycMOTpeHa anTeuka i OKa3aHWs MEePBOM IMOMOIIH, CPEJCTBA MOXKAPOTYIIIe-
HUA.

[Tomerenue st CaMOCTOSTENIBHONW paOOThl OCHAIICHO CICIHAIM3UPOBAHHON MEOENbI0, KOMITbIO-
TEPHOU TEXHUKOH C BO3MOXXHOCTBHIO MOJKIIOUEHUS K ceTH «HTepHeT» u obecredeHrneM JOCTyIa B dJICK-
TPOHHYIO HHPOPMAITMOHHO-00pa3oBatenbHyto cpexy OI'Y.
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