Muno6pHayku Poccun

By3ynykckuil ryMaHUTapHO-TEXHOJIOIMYECKUN HHCTUTYT
(bumman) henepanbHOTO rOCYIaPCTBEHHOTO OIOKETHOTO 00pa30BaTEeIbLHOTO
YUPEKACHUS BBICIIETO 00Pa30BaHUs
«OpeHOyprckuii rocy1apcTBeHHbII YHUBEPCUTET»

Kadenpa 6noskonorun u rexHochepHoit 6€30macHOCTH

PABOYAS ITPOT'PAMMA
JIACHUTUIMHBI

«b1./]1.5.21 [Jumonozcus, cucmonocus u Ouos02Usi pazeumusi»

YpoBeHb BhICIIEro 00pa3oBaHus
BAKAJIABPUAT

Hanpapnenue noarotoBku
06.03.01 Buonozus

(KO 1 HAMMEHOBAHUE HAIIPABJICHHUS MTOJrOTOBKH )

buoskonoeus
(HaMMEHOBaHUE HaINpPaBJICHHOCTH (poduiist) 00pa3oBaTENbHOM POrpaMMBbl)

KBanuduxarms
bakxanaep

dopma o0yueHus
QuHo-3a04nasn

I'on mHabopa 2024



PaGouas mporpamma mucuumusst «51./1.5.20 Lfumonozus, cucmonozus u 6uonozus Pazeumusy
PacCMOTpPEHA U YTBEPIK/ICHa Ha 3acejaniy Kadeapsl 0HM0IKOIOrHU U TexHOchEepHOI 6e30macHOCTH

Haumenosanue kagheopoi
npotokon Ne 4 or«f7» __ Pi 204,

JlexaH CTpOUTETbHO-TEXHOJIOTHYECKOr0 hakyisTeTa /3%/ U. B. 3aBbsiioBa
daxy. nozmu;( pacwugposka noonucu

Henonnumenu: p =
Jlouent xadenpsl 55TH // H. H. Caapikosa

odondcHocme {roonuce pacwugposka noonucu

00NAHCHOCMb noonuce pacwughposka noonucu
COT'JTACOBAHO:

R
3amecTuTens aupekTopa mo HMP W M.A. 3opuHa
AUYHAR NOONUCH pacuugposra noonucu

HpencenaTem, METOAUYECKOU KOMUCCHH I10 HampaBJICHUIO [IOATOTOBKHA

06.03.01 Buosorus YA H. H. CanpikoBa
KOO HaumeHo8aHue .}ml as noonuce pacuugposra noonucu
yHOJIHOMO'-ICHHBIfI 110 Ka4€CTBY Ka(bellpbl
Do - B. A. BaiicplpkiHa
JUYHAA NOONUCH pacuughposka noonucu

© Cagsikosa H. H., 2024
© BI'TU (punuan)OI'V, 2024



1 ]_le.]'ll/l H 3aJa4Y1 OCBOCHUA JUCHHUITIJIMHbI

eanb (eaH) OCBOCHMS JUCIATUIMHBI:
OBJIaJICHUE 3HAHUSMU MUKPOCKOITMYECKOTO U CyOMUKPOCKOTIMYIECKOTO CTPOCHHUS OpraHu3Ma YeJioBe-
Ka, OOIIMMH PUHIIMIIAMHU CTPOCHUS M (DYHKIIMOHUPOBAHUS KJIETOK M TKAHEH, a Takke 0a3MCHBIMU 3HAHM -
MU O crienuduKe CTpOSHUsI TKAaHEH U OPraHOB B MpOIecce IMOPUOTEHe3a, O 3aKOHOMEPHOCTSIX BOCIIPOM3BEIE-

HUA 1 UHAUBUAYAJIBHOT'O pa3BUTHUA.

3agaun:

npruoOpeTeHne CTyACHTaMH 3HaHUI B 00JIACTH IIUTOJIOTUU U TUCTOJOTMU OMOJIOTHH Pa3BUTHUSA, MUK-
POCKOIIMYECKOTO CTPOCHUSI PA3JIMYHbIX OPTaHOB, TKAHEH, KIIETOK U HEKJIETOYHBIX CTPYKTYP, BXOISAIINX B UX
COCTaB U MX TUCTO- U OPraHOT€HE3bl; 00y4YEeHUE CTYJCHTOB METOIYy MHUKPOCKOIMYECKOTO MCCIeI0BaHUS Ha
CBETOOIITUYECKOM YpPOBHE; (POPMHUPOBAHUE MPEACTABICHUN O MHOTOYPOBHEBOM IPUHIIUIIE CTPOEHUS Yello-
BEYECKOT0 OpraHu3Ma Kak OMOJIOTHYECKOT0 0OBEKTa U UEPAPXUUECKUX CBA3SIX BHYTPU HETO; POPMUPOBAHHE
IPEJCTAaBICHUNA O B3aUMOOTHOILEHUH CTPYKTYpPbl U (PYHKLUHU IPUMEHUTEIBHO K TOHKOMY CTPOCHHUIO Yeso-

BCUYCCKOI'O OpraHuisma.

2 MecTo JUCHHMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JucnumimHa otHocuTes K 6a3oBoit yactu 6ioka [l «ucuurianasl (MO )»

[TpepexBU3UTBI AUCHUILIUHBL: Omcymcmeyom

[TocTpekBU3UTHI
oesmenvHocmu

IOUCHUILINHEL:

b2 1I.B.Il.1 Ilpakxmuka

no npoguno  npogeccuoHarbHOU

3 TpeOoBaHusA K pe3y1bTaTaM 00y4eHHS MO JUCHHUIINHE

[Tpouecc u3yueHus: AMCUUILIIMHBI HAIIpaBieH Ha (POPMHUpPOBAHHUE CIAEAYIOUIUX PE3YIbTATOB 00YUEHHUS

Ko u HaumMeHnoBaunue
dbopMUpYyEMBIX KOMIETSHIIHIA

Ko u HaumMeHnoBanue
WHJIMKATOpa JOCTUKEHUS
KOMIIETEHIIUHA

[Tnanupyembie pe3ynbTaThl 00YISHHS IO
JUCLUIUIMHE, XapaKTePU3YIOLLNE dTallb
(hopMHUPOBAHMS KOMTIETEHITUN

OIIK-2 CniocobeH MpUMEHSTh
MPUHIIMIIBI CTPYKTYPHO-
(GyHKIIMOHATILHOM
OpraHM3allfH, UCTIOIB30BATh
(hU3HOIOTHYECKHE,
IIUTOJIOTHYECKHE,
OMOXUMHUYECKUE,
OMopU3NIECKUE METOIBI
aHanM3a JUIsl OIEHKU U
KOPPEKIIMH COCTOSHUS KUBBIX
00BEKTOB 1 MOHUTOPUHTA
Cpenbl UX OOUTaHUs

OIIK-2-B-1 IlpumensieT 3HaHUS
10 OCHOBHBIM CHCTEMaM
KHU3HeoOecneueHus u
TOMEOCTaTUYECKON Peryssiiuu
KU3HEHHBIX PYHKIUH y
pacTeHUH U y )KUBOTHBIX,
CHoCcoOBI BOCTIPUSATHS,
XpaHEHHS U TIepelaun
UH(OpMAIINU, OPUCHTHPYETCS B
COBPEMEHHBIX METOINYECKUX
NOJX0/1aX, KOHIEIIIHAX U
npobaemMax (GU3HOIOTHH,
IUTOJIOTHH, OMOXHMUH,
onodusukm

OIIK-2-B-2 OcymecTBiser
BHIOOp METOJIOB, ICKBAaTHBIX
JUISL peILICHHUS
HUCCIIEN0BAaTEILCKOM 3a1a4X,
BBISIBJSIET CBSI3H
(U3NOTIOTHYECKOTO COCTOSTHUS

3HaTh:

- TPUHIUNBl KJIETOYHOW OpraHu3aluu
Oouonorudyeckux oOBEKTOB, Onoduznye-
CKMX M OWOXMMHYECKHX OCHOB, MEM-
OpaHHBIX TIPOIIECCOB W MOJICKYISIPHBIX
MEXaHU3MOB JKH3HEACATCIIBHOCTH,

- COBpEMEHHBIC METOIMYECKUE MTOIXO/IbI,
KOHIICTIIINK ¥ TIPOOJIeMBbI (U3HOJIOTHH,
[IUTOJIOTUH, OMOXUMUH, ONOPUUKH.
Ymernb:

- OCYILECTBISATH BBHIOOP METOJOB, aJlieK-
BaTHBIX JIJISI PEIICHUS WCCIIe0BATEIh-
CKOM 3a7auu;

- BBUIBISITH CBS3M  (DH3MOJIOTHYECKOTO
COCTOSIHUSL 00BEKTa C (haKTOpamMH OKpY-
KaIoWIeH cpeapbl

- ONpeAeNsTh Ha MHKpOIpernaparax u
AIIEKTPOHHBIX MUKpOdoTOrpadusx Kiet-
KM pPa3IMYHBIX TKaHEH U XapaKTepHBIC
JUIST HAX CTPYKTYPBI, OOECIIEUMBAIOIINE
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Kox n sHaumenoBauue
(bOopMHUPYEMBIX KOMITCTCHITHI

Kox n HaumeHoBaHue
WHIAKATOpa TOCTUKEHUS
KOMIIETEHIIUHA

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

00BeKTa ¢ hakTOpamMu
OKPY’KaroIIel CpeIbl
OIIK-2-B-3 O6nagaer OmnbITOM
PUMEHCHHS
IKCICPUMEHTAIBHBIX METO/IOB
JUIS OLIEHKH COCTOSIHHS JKHBBIX
00BEKTOB

BBHITIOJTHEHNE CBOWCTBEHHBIX UM (YHK-
LM,

- OMPEACNATh Pa3INYHbIE KOMIIOHEHTBI
KJIETOK MpPU U3YYEHUU Ha TUCTOJIOTHUYe-
CKHX TIpermapaTax W JJIEKTPOHHBIX MHK-
podoTtorpadusx;

- HWCIOJIb30BAaTh 3HAHWSA, TOJYYCHHBIC
[IPU U3YYECHUU PA3IMYHBIX THUIOB KIETOK
W TKaHEW IS JI0Ka3aTelIhCTBa SAMHCTBA
KUBOW MaTepuu;

Baajaers:

- OCHOBHBIMHU METOJaMH IIPUTOTOBIICHUS
BPEMCHHBIX IPENapaToB;
MUKPOCKOIIUYECKOTO U3yUEHUS
THECTOJIOTHYECKUX O0OBCKTOB;

- METOJIaMU U3Y4EHHUS OCHOBHBIX
MIPOIIECCOB KU3HEIEATEIBHOCTH KJICTOK;
- IPUEMaMH CPaBHUTEIILHOTO aHalln3a
MOP(}OIOTHH, XUMHYECKON
OpraHu3anuu, GyHKIUNA pa3InIHbIX
KJIETOK Y TKaHEH.

OIIK-3 CniocobeH mpuMeHSITh
3HAHHUE OCHOB 3BOJIFOIIMOHHOM
TEOpHUH, UCTIOIH30BATh
COBPEMEHHBIE MPEICTABICHUS
0 CTPYKTYpPHO-
(GyHKIIMOHATILHOM
OpraHu3ali reHeTUYECKOU
MIPOTpaMMBbI JKMUBBIX 0OBEKTOB
Y METOJbI MOJIEKYJIIPHOU
OMOJIOrUHY, TEHETUKU U
OMOJIOTHH PA3BUTHUS IS
HCCTIEIOBAHUS MEXAaHU3MOB
OHTOTEHe3a U (hujoreHesa B
npogecCuOHAIIBHON
NEeSATETbHOCTH

OIIK-3-B-4 Cuctematusupyer
3HaHUS 110 OCHOBaM OHOJIOTHH
PasMHOXKEHUS U
WH/IMBUIYAIbHOTO Pa3BUTHS
OIIK-3-B-5 Hcnonb3yer B
npoQeCCHOHAIBHON
JeSITeTbHOCTH COBPEMEHHBIE
NPECTaBICHUS O MEXaHU3MaxX
pocTa, MopdoreHese u
nuroauddepeHanum, o
NPUYMHAX aHOMAJIUH Pa3BUTHUS

3Hath:

- 0a30BBIC MPEJCTABICHUS O 3aKOHOMEP-
HOCTSIX BOCIIPOM3BEACHHS U WHAMBHUIY-
QTHHOTO Pa3BUTUS OUOJOTHYECKUX O0B-
€KTOB, METOJbI MOIXY4YeHHs] U PabOTHI C
AMOPHOHATILHBIMU 00BEKTaMH.

YMerb:

- OOBSICHATH 3aKOHOMEPHOCTH MpoIecca
pa3BUTHS;

- BBIOMpaATh ONTUMAJbHBIC YCIOBHUS IS
pPa3BUTHS OPTraHU3Ma;

Baajgers:

- MeToAaMH TIONy4YeHHs U paboThl ¢
AMOPHOHATLHBIMU 00BEKTAMH;

- 0a30BBIMH  MPEACTABICHUSMHU O
3aKOHOMEPHOCTSAX BOCIPOM3BENEHUS U
WHIUBUIYAIEHOTO pa3BUTUA
OMOJIOTUYECKNX 0OBEKTOB.

-  [pUeMaMH  WUCIIONB30BaHUA B
po¢eCCHOHATBHON NeSATeTbHOCTH
COBpPEMEHHBIX MIpeICTaBICHUIA 0
MeXaHM3Max pocTa, MopdoreHese Hu

nutonupdepeHmanuu, o
AHOMAJIMI pa3BUTHSL.

nprudYruHax

4 CTpyKTYypa U colepKaHue TUCHUILINHBI

4.1 CTpyKTypa QM CHUATINHBI

OO61mast TpyA0€MKOCTh AUCHIUTUIMHBI COCTABIISIET 5 3a4eTHBIX equHuIl (180 akageMHuecKux 9acoB).




TpynoeMKoCTb,

Bun paGoter aKaJIeMHUYECKHIX 9acOB
3 cemecTp BCETO

OO0mas Tpy10éMKOCTh 180 180
KonrakTHasi pabora: 51,25 51,25
Jlexuum (JI) 18 18
[Tpaxtrueckue 3ausatus (I113) 16 16
Jlabopartopusie pabots (JIP) 16 16
Koncynbranun 1 1
[TpomexxyTounas arrectrarus (3a4eT, SK3aMeH) 0,25 0,25
CamocrosiTesibHas padoTa: 128,75 128,75

- 8bINOJIHEHUE UHOUBUOYATIbHO20 MBOopYecKo20 3a0arnus (UT3);

- CAMON0020Mo8Ka (Mpopabomka u no8mopeHue 1eKYUOHHO20 Mamepuala u
Mamepuana y4ebHuUKos u yueoHvlx nocoouil);

- N0020MOBKA K 1aO0PAMOPHLIM 3AHAMUAM,

- N0020MOBKA K npakmu4eCKum 3anAmuusiIm.

Bua uToroBoro KOHTpoJIA (3aueT, IK3aMeH, T depeHITUPOBAHHBIH 3K3aMeH
3a4er)

Paznenbl guciuIuinHebl, u3y4aemMbie B 3 ceMecTpe

KonmuectBo yacoB

No ayJIuTOpHAast
HanmenoBanue pasnenos BHEay/I.
paznerna BCETO pabora aGora
A mfup | P
1 Beenenwue. [Ipeamer u 3amaun uronoruu. Ctpoe- 60 6 4 | 10 40
HHE ¥ KU3HEJCITEILHOCTh KIIETOK.
2 Beenenwe. [Ipeamer u 3amaun rucronorun. Oomas 54 6 6 2 40

TUCTOJIOTHS C 3JIEMEHTaMU YaCTHOM T'MCTOJIOTUH.
CucreMbl OpraHusma.

3 Beenenue. [Ipenmer, 3a1aqu 1 METOIBI OMOJIOTHH 66 6 6 4 50
pa3Butus. ['amerorenes. OmnoaorBopenue. JIpo6-
nenue. ['acTpynsus 1 opMUpPOBaHUE OCHOBHBIX
3aKJ1aloK opraHoB. O630p MporpamMm pa3BUTHSL.

Hroro: 180 18 | 16 | 16 130

Bcero: 180 18 | 16 | 16 130

4.2 ConepxxaHue pa3iesioB JUCHUNIHHBI

Ne 1 Beenenue. Ilpeamer u 3apaun uutooruu. CTpoeHue v KU3HeAeSITeJIbHOCTDh KJIETOK.

[{utonorust — Hayka O CTPOCHHH, (DYHKIUAX, META0OIU3ME, PA3BUTUU M MPOUCXOKICHUU KIIETKU.
MecTo HUTONOTHH CPeu APYTUX OMOTOTUYECKUX IUCIUIUIMH, CBSI3b IIUTOJIOTUH C MAaTEeMAaTUKOU, (PU3UKO,
xumueil. Vctopusi pa3BUTHUSL U CTAHOBJICHHS LIMTOJOTMU. [Ipenanochiiku co3aaHus KIETOYHON TEOpHH.
Knerounas teopus llneiinena u IlIBanHa. 3HaueHue pabot BupxoBa nis pa3BUTHS KIETOYHOH TEOPHH.
CoBpeMEHHOE COCTOSIHME KJIETOYHOM Teopur. MeTonbl UCCAeNOBaHMUS KIETOK. [Iprku3HeHHBbIE
HaOIIOIEHUS: KyJIbTypa KIETOK, TeMHOTIONbHAS, (Pa30BOKOHTpACTHAS MUKPOCKOMHS. BUTaabHbIe KpaCUTEIH.
N3yuenne QukcHpoBaHHBIX KJIETOK. [IpUHIMIIBI TOATOTOBKM KJIETOK I HMCCIIECIOBAHUSA. DJICKTPOHHAS
MuKpockorus. Dusnueckre  MeTOAbl  UCCIEOBAHMS:  MHUKPOCIEKTPOMETpHs, IUTOo(GoTOMETpHS,
JIFOMUHECIIEHTHAs! MUKPOCKOIIHS, aBTOpaArorpaduIecKrue NCCIeI0BaHMS.

Oco0eHHOCTH M pazNU4Ms B CTPOCHHUH KJIETOK MPOKAPHUOT M dYyKapuoT. CXOACTBO W pa3ivuus B
CTPOCHUM KJIETOK PAcTeHUH W KUBOTHBIX. Heknerouneie ¢GOpMbl KHU3HU: BHPOHUIBI, NMPUOHBI, BUPYCHI.
EnuHCTBO CTpoeHUS M (PYHKIUU KIIETOK, €€ OPraHOMJOB M IPYTHX CTPYKTYp. BenwunHa u ¢opMa KIETOK.
MeMOpaHHBIE OpraHOWABl KJICTKU. JlumomporeuaHble MeMOpaHbI, WX MOJICKYJISIpHAs OpraHU3aIus.
bapbepHO- TpaHCHOpTHas pojib KJIETOYHOM MemOpaHbl. [lacCUBHBIH W aKTHBHBI TpaHCIOPT Yepes3
MeMOpany. PenientopHas poib miazMaTudeckoi MeMOpaHbl. Polb mma3zmManeMMbl B Tiporieccax ¢arommurosa
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U TMHHOIUTO3a, CBSA3b 3TUX IPOIECCOB C JM30COMAaMU. MEXKIETOUHble KOHTAKThl M CBSI3U. [JIMKOKamuKe
KHUBOTHBIX KJIEeTOK. CTpoeHHE KJIETOYHOW CTEHKHU PAaCTUTENIbHBIX M MPOKAPHUOTHYECKHX KIETOK. Sapo —
CHCTeMa COXPaHEHHs, BOCIIPOM3BEICHUS M peaTu3aluu reHeTndeckoil nHpopmaiuu. LleHTpansHas qorma
MOJIEKYJIsIpHOI Ouonoruu. OcCHOBHBIE (PYHKUNU Aapa: TPAHCKPUIILINS, PEAYIUIMKALIMS U TTepepacipeieiieHue
reseruueckoro marepuana. Ctpykrypa uHTEepdaszHoro sijapa. XpoOMaTUH: SyXpPOMAaTUH U TeTepOXPOMATHH,
ux (yHKIUOHaIbHOE 3HaueHue. CTpOEHHE XPOMOCOM Ha YJIbTPAMUKPOCKONMYECKOM ypoBHE. Tumbl u
¢dopMa MUTOTHYECKHX XPOMOCOM: ILIEHTPOMEpa, BTOPHYHAs IEpeTshkKa, Tenomepa. duddepennuansHas
OKpacka XpoMOCOM. SIJIPBIIIKO — OpraHOU] CHHTE3a KIETOYHBIX pubocoM. CTpoeHue U yIbTPacTPyKTypa
aapeIka. SnepHas 060104ka, ee cTpoeHue U QyHKIHMOHAIBHOE 3HaueHue. CTpoeHue saaepHbIx mop. CBs3b
SAJIEpHON 000JIOYKH € UTOIIA3MAaTUYECKUMHU CTPYKTYypaMH U XpoMocoMaMHU. SIaepHblii OeIKOBBIA MaTPHUKC.
[Tpoucxoxaenue spepHod oOomouku. OHpomnazmaruyeckas cets (OIIC), momstne u  obmas
xapakrepuctuka. ['panynsapnas OIIC, ee cTpoeHue U pojb B TPAHCIOPTE CHUHTE3UPYEMBIX OEIKOB.
Arpanyngpras OlIIC, ee cTpoeHue W poiib B CHHTE3€ IOJMCAaXapUAOB, JKUPOB, CTEPOMIIOB M APYTrUX
MoJieKyn. Amnmapat ['oibpaku (M1acTUHYATHIN KOMITIEKC): 00Ias XapaKTepUCTHKA, JIOKAIU3AIMs B KIETKE,
MHKPOCKOIIMYECKOE CTPOCHUE, YIBTPACTPYKTYpa. HMuktnocoma. @Dynkuusa anmapara ['onabmxu:
oOpa3oBaHHe U TpeoOpazoBaHUE BemIeCTB. MHTOXOHIPUU — CHCTEMa SHEProoOeCHedeHUs KIETOK.
CTpykTypa MHTOXOHApPHUWA: MEMOpPaHbI, KPUCTHI, MAaTPUKC. POJIb MUTOXOHAPUI B CHUHTE3€ W HAKOIUICHUU
ATO®. Ilytu cunteza AT® B kieTke: aHA’POOHBIN TIHMKOIU3 M OKUCIUTENbHOE (ochopuiIrpoBaHHeE.
CTpoeHne KpHCT, JIOKAJIM3aIus B ©IX MEMOpaHaX 3BeHbEB OKHCIUTEIBHOTO GochoprimpoBanus. Vi3MeHeHne
CTPYKTYpPbl MUTOXOHJPHIA B 3aBUCUMOCTH OT UX (DYHKIIMOHATIHLHOTO cocTosiHUS. [IpobieMa npoucxoxaeHus
mutoxoHapui. Ilmactupel. ToHkoe cTpoenue xyoporactoB. DyHkumu miractui. JIeHKoriacTsl,
xpomoractel. [IpoGiema mpoucxoxaenust miactua. Jluzocombl. CTpyKTypa JTHU30COM, THUIBI JIU30COM.
CBsi3b JIM30COM C TIPOIECCaMU 9 BHYTPUKIIETOUHOTO IMHINEBAPCHUS, C (ParomuTo3oM u ¢ paboTol armmapara
lonpmxu. BakyonsipHast cuctemMa KieTok pacteHuil. llentpanbHas Bakyonb. ToHomnact. PasButne u
MIPOUCXOXKACHNUE BAKYOJSIPHON CHUCTEMbI, ee (DyHKIIMOHAJIbHOE 3HaueHue. HemeMOpaHHBIE OpPTraHOWIBL
Lentpuonb. YbTpacTpyKTypa, peIUIMKAlMs, ydacTUe B [EJICHUU KIETKU. AHAIOTH IEHTPUONEH Yy
npoctedmux. CBsA3b HEHTPUOISIPHBIX CTPYKTYP C OPraHOUIaMU JIBIXKEHUS KJIETKH. OpraHouabl JIBHKCHHUS:
PECHUYKH, )KTYTHUKU 3YKAPUOTUYECKUX KIIETOK, UX CTPOCHUE, MEXAHU3M ABWKEHUs. LluTOCKeneT — onopHo-
JBUTATEIbHAs CUCTEMa KJIeTOK. MHUKpOTpyOOUYKH, X TOHKOE CTPOEHHME, XUMHUYecKuil coctaB. TyOysuH.
Pone MukpoTpyOouek B 00pa3oBaHNU BepeTeHa JeJIeHUs KIEeTOK. Pojib BepeTeHa B pacXoKJIEeHUH XPOMOCOM
npu MuTOo3e. OUOPWIISIPHBIE CTPYKTYPHI IUTOIUIa3Mbl. MUKpODUIAMEHTHI, UX CTPYKTypa, XUMHUYECKHUI
coctaB. AKTHUH. Anre3usi kieTtok. Ponb MukpoduiaMeHTOB B Tpollecccax MPUKPEIUICHUS KIETOK K
cyocrpaty. Pubocombr. CoctaB u crpoenne pubocoM. PUOOCOMBI MPOKAPUOTHUECKUX M IYKAPHUOTUUECKHUX
KIIeTOoK. Yyactue B OumocuHteze Oenka. [lomucombl. OkaiiMineHHbIe My3bIpbKU. CTpOeHHE, JIOKATH3aIMs B
kieTke. Bo3MokHOE yudacTtue B pemapanur MeMOpaHHBIX CTpYKTyp. LluTommasma. OOumit XUMHUUYECKHI
COCTaB IUTOIIa3Mbl. PDU3NKO-XUMHUECKUE CBOMCTBA UTOIIA3MAaTHYECKOTO MAaTPUKCA.

Jenenne knerok. JKW3HEHHBIM IMKI  KJIETKU: IPECHUHTETUYECKas, CUHTETHYecKas U
nocrcuHTeTndeckass (aspl. 3HaueHwe HSTuX (a3 B KUM3HM KIeTKW. Hempsmoe neneHue (MHUTO3)
JyKapuoTHUeCKUX KieTok. CTaauum MuTO3a, HUX MPOJODKUTENBHOCTh M XapakTepucTuka. MexaHusm
JIBUKEHHSI XpOMOCOM. [[UTOKMHE3 Y KUBOTHBIX M PACTUTENBHBIX KIeTOK. Cyap0a KIETOYHBIX OpPraHesl B
npouecce aenenust JIP 10 kmerku. Perynsiusa muto3a. Melos, craaun meno3a. Konsrorauss XxpoMocom,
KPOCCHHIOBEp, PEAYKIUS YHcIa XpOMOcoM. bronorudeckuil cMpIcii Meio3a. XpoMOCOMBI THIIA JIAMIOBBIX
meTok. Paznuums Mexay MuTo3oM M Meio3zoMm. ['amerorene3. CnepmaroreHes. Oorene3. CTpoeHue
MOJIOBBIX KJIETOK. AMUTO3, SHAOMUTO3, COMaTU4eCcKass NoJUIIonaus. [lonuTeHus:: NoJIuTEeHHbIE XPOMOCOM.
Knaccudukanus KIe€TOK 1O OTHOIIEHHWI0O K HCTOYHUKY yIJiepoja: aBTOTPO(bI, TeTepoTpOodbI.
Knaccudukanus KI€TOK MO OTHOIICHHWIO K HUCTOYHHUKY 3Hepruu: ¢ororpodsl, xemoTpodsl. Cucrema
skckpeuuu. [latomorms kieTku. Amnonto3 — 3amporpaMMUpOBaHHAas TruOenb KJIeTKU. BrusHue
MOBpEeXAAOMKUX (QakTopoB Ha KieTky. Crnenmduueckne U HecnenupUUecKre peakiuu KISTKH Ha
noBpexaeHue. l3MeHeHue CTpYyKTypbl OPraHOMIOB INpU TOBPEXKJIEHUU KIETKU. BHyTpukierouHas
penaparus. ['n6enb KIeTKU: MUTOIOTHIECKHIE TPU3HAKA CMEPTH KIIETKH.

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

[Ipenmer u 3amaun oOmIed rucTonoruu. 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, TpaHCIUIAaHTAIlUs OpraHOB W TKaHed W T.A4. Knaccudukamus TkaHeld Ha OCHOBE HUX
CTpOEHUs, (PYHKLUH, OHTOI€HEe3a, CTENEHH OOHOBJIEHUS M 3BOJIOLMOHHOTO Pa3BUTHs. ONUTENUANIbHbIC
TkaHu. OOImas XapakTepUCTUKA OIUTENNEB, KiIacCU(UKalus OSNUTENUEB IO Pa3HBIM IPU3HAKAM.
MHUKpPOCKONMNYECKOE CTPOSHHE AMUTEINATIBHON TKAaHU B CBSI3U C OCOOEHHOCTAMU MX QyHKIMU. ['ucToreHes,
¢u3nonornueckas M pernapaTuBHAs pPEreHepalus SIUTEIHaTbHBIX TKaHed. Pereneparnus smnuaepmuca,
nepMbl. TpaHcImaHTanus KOKU. 3aXKUBJICHUE KOXKH I10CIIE TOBPEKACHHUS.

Onutenuil xene3. Kiaccudukanus xene3 B CBA3M UX CTpoeHueM u QyHkuumeil. Llurodusnonorus
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. Mblllbl, MoAHUMAaromue Bosioc. [Ipon3BOAHbBIE KOXKH.
Hortu. KomnbiTa, KOrtu, pora, nepbsi, MOJIOYHbIE, IIOTOBBIE JKEJIE3bl, UX MHKPOCKOIIMYECKOE CTPOEHUE.
CoenunuresnbHas TKaHb. [IpoucxoxeHue, o0mas xapakTepucTUKa CTPOeHUs U (PyHKIMIM COeAMHNUTEIbHON
tkanu. KpoBb u nmumpa. Knetku kpoBu, ux crpoenue u ¢yHkuuu. COOTHOIIEHHE M KOJMYECTBO KIIETOK
KPOBM IIPH PA3IMYHBIX COCTOSHUSAX opraHu3ma. Jlumda u ee kierouHsle 31eMeHTH. KpoBeTBopeHwue:
SPUTPOIIOA3, TPAHYJIONO033, TPOMOOLMUTONIO’3 MU MOHOLUTONO033. Teopun KpoBeTBopeHUs. CTBOJIOBAS
KpOBETBOpHAs KjeTka. PeTukynspHas TKaHb — OCHOBa KPOBETBOPHBIX opraHoB. Ee crpoenue u ¢yHKuuu.
KposerBopHsbie opransl. JInMdosnuTennanbHbie OpraHbl: TUM(paTHIecKe y3ibl, TUMYC, (habpHuimeBa cyMKa
NTHL, cele3eHKa, Oenas IyJblla, KpacHas IIyJblla, KOCTHBIM MO3r, KPAacHbIi KOCTHBIM MO3T, KENThIH
KOCTHBIM MO3T, KOJMYECTBEHHBIE OTHOLIEHUS MEXAY KpPaCHbIM M MKEJIThIM KOCTHBIM MO3roM. Prixnas
COeMHUTENIbHAs TKaHb. Mopdoaorus U (QyHKIMM KIETOYHBIX ()OPM PBIXJIOH COEAMHUTENIHOW TKaHHU.
PeTukynuHOBBIC, 371aCTUYECKHE U KOJIJIAT€HOBBIE BOJIOKHA. VX MHUKpPOCKOITMYECKOE CTpOCHHE, (PH3UIECKUE
CBOWCTBa, XMUMHUYECKUH cocTaB. DYHKIMM M XMMHYECKUH cOCTaB aMOpP(HOro (OCHOBHOIO) BEILECTBA.
dopMHUpOBaHUE MEXKJIETOYHOrO BellecTBa. PereHepanus kieTok. Perukyno-sHaoTenuanbHas cucTeMa.
ITponieccel darounTto3a. BocnamutenbHast peakius. Poib KJI€TOK KPOBH M COECIUHMUTENBHOM TKaHM Ha
pasHBIX CTaAusxX BocmaneHus. [lmoTHas coequHuTeNbHAs TKaHb. Jlepma, dacumu, CyxOXKuiaus, cBI3Ku. Mx
CTpoeHue M (QyHKUMU. XpsllieBas TKaHb. XpslIeBble KJIETKU. I'mcTorenes xpsumieBoi TkaHW. Paznmuunble
BHUJIBI XpsALIEBOM TKaHW. Perenepanus xpsuia. Bo3pacTHble U3MEHEHHs XpALIEeBOM TKaHW. 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
nepecTporika KOCTH B OHTOreHese. CTpoeHHME M POJb HAIKOCTHHUIBIL PereHepanus KOCTHOM TKaHM.
BozpacTHble HM3MEHEHHs KOCTHOM TKaHU. MplieuHas TkaHb. MopdoyHKIMOHANbHAS XapaKTepUCTUKA
MblleyHOH TkaHu. Kiaccudukarus. DOBOJIONMS MBIIIEYHBIX TKaHeH. [Magkas MeblleyHass TKaHb.
MUKpOCKOIUYECKOE U 3JEKTPOHHO- MHUKPOCKONHMYECKOE CTPOCHHE TJIAJKOM  MBIIIEYHOM TKaHH
MJIEKONMUTAOMUX. ['McTOreHe3 riaakold MblnledyHoW TKaHU. IlomepedHo-mosiocaras MbllIEYHAas TKaHb.
MpliieyHoe BOJIOKHO Kak CTPYKTYpHO- (DYHKLIMOHaJIbHAs €IMHULA TONEpPEYHO- MOJIOCATON MBIIIIIBI.
IIpencraBnenus o TpodUUECKOH, OMOPHONH M COKpaTMMOM YacTsIX MBIIIEYHOro BOJOKHA. CTpyKTypa
MUOPUOpMILT U TPOoTOPUOpMILT. CTPYKTYpHO-XUMUYECKHE OCHOBBI COKpalieHus Muopuopul. ['ucrorenes
MIONIEPEYHO-TIONIOCATOM MBIIIEYHOW TKaHU. PereHepauus mnomnepedyHo-nosocarbix Meiml. CepraedHo-
MBIIIEYHAs] TKaHb. MHUKPOCKOIMYECKOE U AJIEKTPOHHO- MUKPOCKOIMYECKOE CTPOCHUE CEPACYHONW MBIIIIIBI.
OcobeHHOCTH CTpOeHHUs BOJNOKOH [lypKHHbBE MPOBOAALICH CUCTEMbI cepila. Peakuus cepiedHOi MBIIIIBI
Ha TOBBIIIEHHYIO (YHKIMOHAJIBHYIO Harpy3Ky M THoBpexaeHus. HepBHO-MbllieuHOe BepeTeHo. Poib
WHHEpBAallUM B Pa3BUTUM U MOAJAEPKUBAHMM CTPYKTYPHOM wLenocTHOM Mmbimn. CepaeuHo-cocyaucTas
cucrema. Cepaue. O6onmouku M BhICTHIKM cepana. Knamansl cepauma. KpoBeHocHble cocynbl. ApTepud,
apTepHoibl, MUKPOCKOIIMYECKOE CTPOECHUE apTepuil. Kannmmiapsel, ynbTpacTpykTypa KanuusipoB. BeHsl u
BEHYJIbI, MUKpOCKOIIn4yeckoe cTpoeH BeH. Kinanansl BeH. HepBHas Tkanb. O61mas Mmopho- GyHKIMOHATIBHAS
XapaKkTepucTHKa. THUIlbI HEMPOHOB U UX CTpOEHHE. MUKPOCKOIMMUYECKOE U JIEKTPOHHO-MUKPOCKOMMYECKOE
CTpOEHHE HEpPBHBIX KIETOK B CBA3M C uX (yHkuueid. Turpougnoe BemectBo. Lluroxummueckas
XapakTepucTuka HeiipoHoB. HelipocekperopHble kineTkd. CTpoeHHE MSIKOTHBIX M OE€3MSIKOTHBIX HEPBHBIX
BOJIOKOH. CHHAICHI U UX 3JEKTPOHHO- MUKPOCKOIMYECKOE CTpOeHHE. MeXaHN3M CUHANITUYECKON MepeiadH.
HeiiponHast Teopus cTpoeHUs: HEpBHOW cUCTeMBl. D((HEeKTOpHBIE M pEeleNTOPHbIE HEPBHbIE OKOHYAHUSA, MX
MHUKpOCKONUYecKkoe cTpoeHue. CBOOOHBIE U MHKAIICYIUPOBAHHBIE HEPBHBIE UYBCTBUTEIbHBIC OKOHUAHMS.
Crpoerne u  (QyHKIMM  HEUTpPOrTuH. DNEHAWMA, aCTPOIIMS,  OJMUTOJACHIPOTIIHS,  MHKPOTIIHSL.
B3anmooTHOIIEHUST HEWPOHOB M HeWporinu. ['mcroreHe3 HEpBHOM TKaHU. PereHepanus W JnereHepanus
OTPOCTKOB HEUTPOHOB.

['ucronornueckoe CTpOeHUE LIEHTPAIBHOM HEPBHOM CHUCTEMBI, CIIMHHOTO, TOJOBHOIO MO3Tra: cepoe
BEIIIECTBO, O€Ji0e BEIIECTBO, MO3TOBBIC siApa. [ MCTONOrMYecKoe CTPOCHHE KOPbI MOIYIIApUH TOJIOBHOTO
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Mo3ra. OO0oiouykKM Mo3ra: TBephas, MayTHHHas, Msrkas. [‘ucronoruss opraHoB uyBcTB. [loHsiTHE 00
aHaJM3aTope. DKCTEPOPELENTOphl, UHTepopeenTopbl. OpraHbl YyBCTB MIJIEKOMMTAIONIMX: OPTaHbl 3pEHMUS,
ciiyxa, OOOHSIHUS, BKyca M ocs3aHusA. [HcTonmormueckass XapakTEpUCTHKA OpraHa 3peHHs: ONTHYecKas
CUCTeMa IJla3a, LIBETO — M CBETOBOCHPUHHUMAIONINE CTPYKTYpHI (MajJO4YKH, KOJIOOYKH), CIOU CETYATKH.
OO6onouku THa3a: HapykHas o0oyiouka (CKjepa, poroBHUIA), CpelnHss obOoyiouka (cocyamcras 000JIOUKa,
pECHHYHOE TeNo, panyxHas oOosouka). [Ipemommstomue cpenpl riazHoro si6imoka. BermomorarenbHblit
anmapaT TIJIa3HOrO s0JIoKa: BeKHW, cie3Hblili anmapar. OpraH paBHoBecuss M ciyxa. Ilpupona
BOCIPUHHUMAEMBbIX cUrHaJIOB. CTpoeHHE BOCIIPUHUMAEMBIX PelenTopoB. ['HcTonoruueckas xapakTepucTuka
OpraHa ciyxa: Hapy)XHO€ yXO0, cpedHee YyXo, BHyTpeHHee yxo. Opran ciyxa. ['ucrosnornueckas
XapaKTepuCTHKa opraHa paBHoBecus. [lonmykpyxkubie kaHanbl. Jlokanuzanusi opraHa paBHoBecus. Oprax
BKyca. ['ucronornyeckas XxapakTepucTuka si3pika. Cimsucras 000J109Ka, COCOUKH, UX BUIBI, POJIb, IPHPOJIA
BOCIPUHHUMAEMBIX CHTHAJIOB: BKYCOBBIE, Ocs3aTelibHble, TemrepaTypHbie. Jlokanuzanus cocoukoB. Poib
BOJAHOM cpeAbl B BOCHPHUATHM OLIylIeHUH. ['Hcronoruueckas XapakTepUCTHKa opraHa OOOHSHMSL.
Jlokanuzammst oprana. OOoHsATenbHBIM dnuTenuii. OpraHel BHYTpeHHeH cekpenuu. [lonstue 00
SHJIOKPUHHBIX opraHax. ['opmonsl. IIpenmer u 3amaum >HHO0KpUHOIOrHUA. OOIIKME OCOOCHHOCTH CTPOCHHS
OpraHoB BHYTpEHHEHl cekpeuuu. [ucTomormyeckas XapakTepUCTHKAa OPraHOB BHYTPEHHEH CeKpeuuu:
runodu3, Hnudu3, MUTOBUAHAS OKEle3a, MapalluTOBUAHBIC JKEJNe3bl, HaanodeyHUKd. Oprasel
nuiieBapenus. OyHKIMKM OpraHOB MHILEBApeHHs. DMOPHOreHe3 OpraHoB NuieBapeHus. [ ucronornueckas
XapaKTepUCTHKA OPraHOB MHILEBAPEHUS: POTOBAs MOJOCTh (ILEKH, SA3bIK, CIIOHHBIE JKee3bl, 3yObl), INIOTKA,
MUIIEBO/I, JKEITYAO0K, TOHKas KHUIIIKa, TOJICTasl KHUIIKa, OPIOIINHA, MOKETyA0YHas Kene3a, neyeHb. Opranbl
npixanusi. OYHKIUU OPraHOB MABIXaHUS. OMOpPUOTEHE3 OpPraHOB MIBIXaHWS: HOCOBAas IOJIOCTh, TOPTaHb,
Tpaxes, JIeTKue, IjeBpa. [ ucTomoruyeckas xapakTepUCTHKA OPraHOB JbIxaHHs. MouernoyioBas cucrema.
@OYHKIIMM OPraHOB MOYEIOJIOBOM CUCTEMBI. OMOPHOI€HE3 OpraHoB MOYENOJOBOW cucTteMbl. OpraHbl
BBIJICTICHUS: TTOYKH, TUCTOJIOTHYECKasl XapaKTepUCTUKa MOYeK (KOPKOBOE BEIECTBO, MO3TOBOE BEIIECTBO),
MOUEBBIBOAIIMX IyTell (MOYETOUHUKH, MOYEBOW IY3bIpb, MOYEHCIyCKaTENbHBbIM KaHai). Oprasbl
pa3MHOXKeHUs. MyXcKas 1 )KeHCKasl M0JI0Bast CUCTEMBI. | HCTOIOTHYECKOe CTPOSHUE OPTaHOB.

Ne 3 Bsenenune. Ilpenmer, 3agaum u MerToabl Ouosnoruu pasputus. [amerorenes.
Onuionorsopenmue. JIpodaenne. 'acTtpynsiuusa u popMupoBaHue OCHOBHBIX 3aKj1agok opranos. O063op
NporpamMMm pa3BUTHS.

buonornsa pa3BuUTHs — Hayka O 3aKOHOMEPHOCTSAX OHTOTE€HE3a MHOI'OKJIETOYHBIX OpPraHU3MOB,
HauMHas C raMeToreHe3a M BKIIOYas MOCIE3apOJbIIIEBOE PAa3BUTHE, CTPOCHHE U (PYHKIUM 3apojblLei,
CTaHOBJICHHE B3pOCIbIX (GopM M mporecchl crapeHus. IIpeanmer sMOpuonoruu, €e CBA3b C IPYTHMMH
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.bopa. CpaBHutenpHo-3BOMOIMOHHOE HampaBieHue (A. Kosaneckuii, D. ['ekkenb,
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
ONHCaTeIbHON, 3KCIEPUMEHTAIbHOM, CpaBHUTENbHOM U TeopeTHueckoi smOpuonoruu. Ee cBsizp ¢
LIUTOJIOTHEH, TeHETUKOM U MOJIEKYJISIpHON OHosorueii.

['amerorenes. ®opmupoBaHUE TEPBUYHBIX IOJIOBBIX KJIETOK Yy PA3JUYHBIX TPYNI >KUBOTHBIX.
Oorenes, cmepMaToreHes, OCHOBHble mepuoabl. CTpoeHue crnepmueB. Mopdoaoruueckas Hu
(GbyHKIMOHANBHAS OpraHu3anus sutekieTku. [lomspHocTh W cuMmMmeTpus sireknaeTku. Kaccudukanuys
SAWIEKJIETOK 110 KOJIMYECTBY M PACIPEIEICHUIO JKENTKA B IUTOIIa3Me. J[MCTaHTHBIE B3aMMOJEHCTBUS TaMeT.
KoHTakTHBIE B3aMMOIENCTBHS TaMeT. AKTUBALINS CIIEPMHUS — aKPOCOMHAsI peaKIusa. AKTUBALUs AUIIEKIETOK
— KOpTHKaJlbHasl peakiys, ee OMOXMMHUYECKHe OCHOBBI. [loBeneHHe NMPOHYKIEYCOB M LIEHTPUOJEH NpH
omiofoTeopennu. OnpeneneHue moja NpHu OmIoAoTBopeHnn. OoruiasmMaTHdecKas cerperanusi B pasHbIX
TUNAxX sull, ee MopdoreHeTnueckas poisib. IlnmacTuunble (perysisiiMOHHBIE) M MO3auuHble sifa. I'unoresa
rpagueHToB. VICKyCCTBEHHBIN M €CTeCTBEHHBIM mapTeHoreHes. I'mHoreHe3. AHjporeHe3. TeopeTHUecKHii
MHTEPEC U MPAKTUUECKOE NPUMEHEHUE ITUX SABICHUHN. DKCTPAKOPIOPaIbHOE OIUIOAOTBOPEHUE Y KUBOTHBIX
1 YEJIOBEKa.

OOmast xapakrepucTuka Tmporecca apoOnenus. Ero Owuonormueckuir cmbicn. OcobeHHOCTH
KJIETOYHOTO LUKJIA MpHu apobsiennu. [IpocTpaHcTBeHHAst opraHu3anus Ipo0sieHrs. 3HauyeHHe KOJIUYecTBa U
pacripenenenus xentka. [IpaBuna I'eprBura. OCHOBHBIC THUIIBI IPOOJICHHS: paAuaIbHOE TOJI00JIaCTHYECKOE,
crupayibHOE, OMIaTepaibHOE TOJ00JaCTHYECKOE, YepPeayIOIIeecsl roJio0IacTHIecKoe, MEepoOIacTHIECKOE,
TMCKOUAAIBHOE, MepOOIaCTHUECKOE IOBEPXHOCTHOE. 3HAUeHHWE B3aWMOJEHCTBHS OJacTOMEpOB JUIS
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MPOCTPAHCTBEHHON  OpraHu3aldy  TOJI00JIACTUYECKOro  JpoOsieHus. PerynsuuoHHBIE  CIOCOOHOCTH
0J1aCTOMEPOB Y 3apObILICH PAa3TUYHBIX CUCTEMATHUECKUX TPYIIIL.

CriocoObl racTpyNiALWU: WHBAarvHAIUs, WHBOJIONMS, WMMUTpAIMs, ISISIMUHAIMS, SMUO0NUS U
pasznuuHble WX coueTaHus. Tumbl ractpyid. CrnocoObl 3aKkiagku MeE30JE€pPMBL:  TEIOOJACTHUYECKUH U
sHTepouenbHblid. Helipynsamus. Mopdorenerndeckne IBMKEHUS MpPU TacTPYSIIMA U HEHPYISIUH.
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, IJ1a3 U KOHEYHOCTEHN MO3BOHOYHBIX.

Peanmzanuss  renetmueckodt  mHpopmanuu. [eHOTMIIMYEecKas ~ OOYCIIOBJICHHOCTh  SIBIICHUI
smOpuorenesa. ['eneTnueckue M OMOXMMHUYECKHE OCHOBBI 3aKiagku moja. Ponb sigpa M uuTOmia3Mbl B
dbopmooOpazoBarenbHbIX Tporeccax. [lonstue nuddepenmporku. AuddepeHinpoBKa KIETOK Kak CUHTE3
cnenuduueckux OenKoB U cOOpka HAAMOIEKYISPHBIX CTPYKTyp. Hduddepenuupyomas ponb ABHKEHUN
BHYTPUKJIETOYHBIX KOMIOHEHTOB. COBpPEMEHHBIE NPEJCTABICHUS O MEXAaHM3MaX pEryJslMM CHHTE30B
cnenuduuecknx OenkoB. Bo3MoXHbIe YpOBHHM pETyIsIUU: YPOBEHb COMATHYECKUX  MYyTalluii,
TPAHCKPHUIIMOHHBIA, TPAHCISAIMOHHBINA, NOCTTPAaHCISIUOHHBIA. ONBITBEI TO mepecanke suep (paboTbl
Xammepnunara u Ap.). HduddepeHunanbHas SKCOpeccHss TeHOB, €€ OCHOBHBIE IPOCTPAHCTBEHHbIE
3aKOHOMEPHOCTH Yy 3apObIIIeli HACEKOMBIX M TMO3BOHOYHBIX. XUMHUECKHE M (DU3NYECKHE DPETrYISATOPHI
kieTouHoi nuddepennupoBku. SBneHre MHAYKIUU. KOHCTUTYTHUBHBIE U UHAYLHHOEIbHbIE (PEePMEHTHI KakK
daxrop mudpdepenposku. [lorsaTue neTepMuHaINN.

[Tonsitue onTorenesa. Ilepuoel, 3Tamnsl, CTaAMK OHTOrEHE3a. 3aKOH 3apOJIbIIIEBOr0 cXoAcTBa bapa u
€ro COBpeMeHHasi TpakToBKa. OHTOr€HETUYECKOE Pa3BUTHE MTPOCTENIINX, KOJIOHUAIbHBIX, MHOIMOKJIETOUHBIX
KHUBOTHBIX, pacTeHuil. OcoOeHHOCTU ApPOOIEeHMS, TAaCTPYJSIUU W 3aKJIaJKH 3apOJIbIIIEBHIX JIMCTKOB Y
KUBOTHBIX Ppa3HbIX TAKCOHOMHUYECKHX Trpymni. @opMUPOBaHME BHE3apOJBIIIEBBIX OPraHoB: O000JOYEK,
KEJITOYHOTO Melika U ajuiantorca. OCOOEHHOCTH OMOJOTHH Pa3BUTHS U Pa3MHOMKEHUS MIICKOMHUTAIOIINX.
Hpobnenue, hopmupoBanue 01acTonucThl. BHE3apobIeBbie 00pa3oBaHusi, 0COOCHHOCTH UX CTPOCHHUS H
¢byakuu. Tumnel MIaneHT. DKCIepUMEHTANbHBIE HUCCIENOBAHUS MO AMOPUOJIOTUM MIIEKOMUTAIOUINX, HX
3HAYEHHUE JUId CEJIbCKOIo XO03AicTBa M MeauuuHbl. CTapeHue Kak 3Tan pa3BUTHUS. TepMoIMHAMUYECKOe
o0ocHOBaHHE cTapeHMs opraHu3ma. Ilonatue o repoHrosoruu. 3acayru WM. MedHnkoBa Kak
OCHOBOIOJIO)KHUKA TepOHTOJIOTUM. MexaHuszmbl crtapeHus. [Ipuumnbl crapenus. CrnocoObl MpoOJUIeHUS
KU3HU.

XapakTepucTuKa Ipolecca pereHepanuu Kak o01ednosornyeckoro siBneHus. Perenepauus u
oHTOreHe3. Perenepanust ¢usmonoruueckass u penapatuBHas. CrocoObl pereHepanuud — 3MUMopdo3 U
MopdasiakCuC, KOMIIEHCATOpHAs M pereHeparronHas runeprpodust. ComaTudeckuii SMOpHOreHe3 Kak ogHa
u3 ¢opm Oecrosnoro pazmHoxkeHHs. [lomudMOpuoHMS Kak ogHa M3 (GOpM OEcmoioro pa3MHOXKEHUS.
Comatuueckuil sMOpuoreHe3 u oHtoreHes. llpomeccol nuddepeHnpoBkr U neaudpGepeHIUPOBKU TpU
pereHepanyy 1 COMaTHYECKOM IMOpHOTeHese.

Oco0OeHHOCTH 3aBUCHMOCTH OpraHM3Ma OT Cpelbl Ha pa3HbIX »JTanax >KU3HEHHOIO IUKJIA.
MexaHu3Mbl SMOPHOHAJILHOM CMEPTHOCTH Ha pasHbIX (a3zax pa3BUTHs. TepaToreHes W €ro HpPUYHHBIL
Kputnueckue mnepuonbl pa3BUTHs LIEJIOTO OpPraHuM3Ma U OTAEIbHBIX OpPraHoB. BiusHue XUMHUYECKUX U
JIEKTPOMAarHUTHBIX 3arps3HEHUN MPUPOJHOMN Cpeibl Ha pa3MHOXKEHHE U Pa3BUTHE KUBOTHBIX U YEIIOBEKA;
MeTOJIbl ero oueHku. OCTpble W XPOHUYECKHE BO3JEHUCTBUS TEXHOTEHHBIX (PAKTOPOB HA OPIraHU3M.
Otnanennsle  3((deKTbl, NPOSBIAIOLIMECS B Mpoleccax pa3BUTHUA (MyTareHHble, TepaTOreHHbIE,
rOHAJI0TOKCHYECKHE, SMOpHUOTOKcHUecKne). [[puHIUIBI 1 IepCIeKTUBBI SMOPHOIOTHYECKOT0 MOHUTOPHHTA.

[IpencraBineHuss O HPOUCXOKICHUM MHOTOKJIETOYHOCTH. bDHOreHeTMdeckuil 3akoH U €ro
coBpeMeHHas TpakToBka. [lonstue punsmopuorenezos no A. CeBeplioBY U OCHOBHBIE UX THUIIBI.

4.3 JIaGopatopHbie padoThI

Ne JIP Ne HaumenoBanue nabopatopHbix padboT Kosr-so
paszzuena 4acoB
1 1 Crpoenne W (yHKIIMM KIETOYHBIX OpPraHoMAOB. MemOpaHHbIE 2
OpraHOU/IbI.
2 1 Crpoenre W (QYHKIUHM KIETOYHBIX OpraHoujaoB. HememOpaHHbIE 2
OpPraHOU[IBI.
3,4,5 1 dusnonorus KJIETOK: COCTaB; OCHOBHBIE IIPOLIECCHI 6




No JIP Ne HaumenoBanne nabopatopHbIXx padboT Kor-s0
paznena 9acoB
KHU3HENIEATSILHOCTH.
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 llpakTuyecKkue 3aHATHS (CEMUHAPHI)
No No pazne- TeMbr Koi-Bo 4a-
1a COB
1 1 YCTpoiicTBO MEUKPOCKOTIA U paboTa ¢ HUM. 1
2 1 CTpoeHue 1 )KU3HEIEATENbHOCTh KIETOK. 2
3 1 MuTo3 1 Melo3. 1
4 2 OnurenuanbHble TKaHu. CtpoeHue Koxu. XKenessl. 1
5 2 CoenunutenbHas Tkalb. KpoBb. ['eMomnons. 1
6 2 CoequHuTeNIbHAS TKaHb. PRIXIast U IUIOTHAA 1
COCJIMHUTEIIbHAS TKaHb. XpsIeBas TKaHb. KOCTHAs TKaHb.
7 2 MplnieyHast TkaHb. MEXaHU3M MBIIIEYHOTO COKPAIICHHSI. 1
8 2 Hepshas tkanb. [IpoBeieHne HEPBHOIO UMITYJIbCA. 1
9 2 Cucrembl OpraHoB: MULLIEBAPUTEIbHAS CUCTEMA. 1
JpixaTenbHad cucteMa.  BpaenuTenpHas cucreMa.
CepieuHo—cocyucTas CUCTEMA.
10 3 [TonoBrle KIIeTKU: cTpoeHue U GyHKuuu. ['amerorenes. 1
11 3 OmnogotBopenue. J{poOnenue. 1
12 3 Biacryina. 1
13 3 lactpymsmust. 1
14 3 Heipymnsiuust. 2
Wroro: 16

5 Y4eOHO-MeTOAMYECKOEe 00ecTeYeHHue JUCHUIIINHbI

5.1 OcHoBHas auTEpaTypa

- TI'ucronorus, uuronorus u smOpuonoruss : yuebHuk / C. M. 3umarkun, 5. P. Marnok,
JI. A. Moxeiiko, E. U. Muxanpuyk. — Munck : Beinmiimas mkona, 2012, — 464 c. — Pexum pocrymna:
/Ibiblioclub.ru/index.php?page=book&id=235698.

5.2 lonojHUTEIbHAA JIUTEPATYpPa

- 3aBaneeBa, C. Llutonorus u ructonorus: yuebnoe nocodue [ DnekTpoHHsIii pecypc]. / C. 3aBaneeBa
; MwunucrepctBo oOpa3oBanus W Hayku Poccuiickoit ®eneparnuu, denepanbHoe TOCyIapCTBEHHOE
010/KeTHOE 00pa30BaTEILHOE YUPEXIEHUE BBICIIETO MpodeccHoHaIbHOro obpazoBanus «OpeHOyprekuii
rocyapcTBeHHbIN yHUBepcuTeT». - Opendypr : OI'Y, 2012. - 216 c. : un., Tadu. ; [DAeKTpOHHBIN pecypc]. —
Pexxum noctyna: http://biblioclub.ru/index.php?page=book&id=259350;

- 3umarkus, C. M. ['uctonorus: yue6Hoe nmocobue [IaexTponHslii pecypc]. / C. M. 3uMaTkuH. —
MuHck : PUTIO, 2014. - 348 c. : CXeM., WJL. - Pexum
nocryma: http://biblioclub.ru/index.php?page=book&id=463348

- 3umarkun, C. M. T'mcronorus, HOHUTOJIOTHS H HSMOpUONOTHSA. ATiac ydeOHBIX mpernapa-
tos=Histology, Cytology, Embryology. Atlas of practice preparations / C. M. 3umaTkud. — MHUHCK :
Brimmiinias IIIKOJIa, 2017. — 88 c.: W — Pexum JIOCTyma:

https://biblioclub.ru/index.php?page=book&id=480069.
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5.3 llepuoanueckue u3gaHusl

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

- 310pOBbE HACENIEHUS U cpefia oOuTanus: KypHai. - Mocksa : ®bY3 denepabHbIi IEHTP TUTHCHBI
U 3MHJIEMUOJIOT U,

- dusnosiorus yenoBeka: xxypHai. - Mocksa: Hayxka.

5.4 UnTepHeT-pecypchl

- buonorus uenoseka. basa 3HaHuii 1o Onosoruu yenoseka. — Pexxum gocryma: http://obi.img.ras.ru/;

- DieKTpoHHAs Onosiornueckas oubnmoreka. — Pexxum goctyna: https://zoomet.ru/;

- OTKpBITHIN OHJIalH—KYpC «O6bmas TUCTOJIOTHSI». - Pexum JlocTyna:
https://online.edu.ru/public/course?faces-redirect=true&cid=11096091#course-view-about.

5.5 IIporpammHoe oGecneyenue, mpodeccuoHaJbHble 0a3bl JaHHBIX M HHGOpPMANMOHHbIE
CIPaBOYHbIE CUCTEMbI COBPEMEHHbIX HH()OPMALMOHHBIX TEXHOJIOTHU

— Oneparmonnas cuctema Linux RED OS MUROM 7.3.1

— Odwucusre npunoxxenus LibreOffice

— Beb-npuoxenue «YHuBepcalibHas cuctema tectupoBanus bI T

— Slanexc-Opaysep

— b/l «Koncynprant [Imoc» — Pesxxum noctyna: http://www.consultant.ru/

— HanmonanbHas uccnemoBareabckas KOMIbIOTepHas ceTh Poccun. — Pexxum nocryma —
https://niks.su/

— Pecypcsl HanlmoHanpHOTo OTKPBITOTO yHUBEPCUTETA. — PesknM nocTyma:
https://www.intuit.ru/search

— OenepanpHbIil 00pa3oBaTebHbIN OpTall. — Pexxum goctymna — http://www.edu.ru
— Bonbmas poccuiickas sHnukioneaus. — Pexxum pocryna: https://bigenc.ru/;

— Cucrema snexTpoHHoro ooyuenus Moodle.

6 MaTepI/laﬂbHO'TeXHI/I‘IeCKOC odecrneuyeHue AUCHHUIIIMHBI

Y4eOHbIe ayTUTOPUU IS TIPOBEIICHUS 3aHSATHH JICKIIMOHHOTO THUIIA, 3aHSITHH CEMHHApPCKOTO THIIA,
TPYNNOBBIX U WHIUBUAYATbHBIX KOHCYIbTAIMM, TEKYIIErO KOHTPOIS M MPOMEXKYTOUHOM aTTecTaluu, Mo-
MEIIEeHHUE [T CAMOCTOSTEIEHOW PaOOTHI.

Y4eOHble ayIUTOPUM YKOMILIEKTOBAHBI CIEHUATH3UPOBAHHON MeOenblo, ayJIUTOPHON MOCKON u
TEXHUYECKUMH CPEJICTBAMHU OOydYeHUs (CTAllMOHAPHBIM MM MEPEHOCHOUM MPOEKITMOHHBIA JKpaH, HOYTOYK
MIEPEHOCHOM, MYyJIbTUMEINA -MIPOEKTOP), CIYKAIIUMHU 7Sl IpeAcTaBleHusl yueOHoil nadopmamnmu 60b1110it
ayTUTOPHH.

Jlist ipoBeieHusT MPaKTHUECKUX 3aHSATUN MCTOIB3YIOTCS CIeUaTn3upoBaHHble nadopaTopun. Cre-
[MUATH3UPOBAHHBIC JTAOOPATOPHH OCHAIICHBI HEOOXOJWMBIMH OOOpPYIOBAaHUEM: CIICIIHATM3UPOBAHHAS Me-
0enb, ayTuTOpHAs JOCKa, MEPEHOCHOM MPOEKTOp M MPOEKIIMOHHBINA SKpaH, MePEeHOCHOH HOYTOYK, yd4eOHO-
HaTJISTHBIC TIOCOOHSI, MUKPOCKOITBI, KOMIUIEKT TIOCTOSTHHBIX IMTPerapaToB, MyJishkd. B maboparopusx mpemy-
CMOTpEHa anTeyka JJsl OKa3aHus epBO TTOMOIIIH.

[Tepeuens 00OpyIOBaHUS, HUCIIOIB3YEMOTO TIPH MPOBEICHUN MPAKTUYCCKUX 3aHATHU, OMPEICIACTCS
TEMaTUKOH 3aHATHSL.

Y4eOHast ayuTOpUs JUTS MPOBEICHUS 3aHITHA CEMHUHAPCKOTO THIIA, TEKYIIETO KOHTPOJIS M IPOMe-
KYTOYHON aTTecTannu (KOMIIBIOTEPHBINH KJIacc) OCHAIICHA CICIMAIN3UPOBAHHON MeOeNblo, ayIuTOPHOMN
JOCKOW, TEXHUYECCKHMMH CPEJICTBAMU OOydYeHUs (CTAIlMOHAPHBIM MPOSKIIMOHHBIA 3KpaH, MYJIbTHMEINa —
MPOEKTOP, KOMIBIOTEPHAS] TEXHHKA, MOAKIIOUEHHas K ceTn «HTepHeT» U obecreueHueM J0CTyma B dJIeK-
TPOHHYIO HH(GOPMAITMOHHO-00pa3oBaTesbHyt0 cpeny OI'Y).

st mpoBeneHust 1a00paTOPHBIX pabOT MCIIONB3YIOTCS CIeIHATN3UPOBaHHbIE Taboparopuun. Crenu-
AM3UPOBaHHbBIE JTA0OPATOPUN OCHAIICHBI HEOOXOIUMBIMU XMMUYECKHMHU PEaKTHBAMU, JIA0OPATOPHOU ITO-
CyIoi U JT1ab0opaTOPHBIM 00OPYIOBAHUEM: MUKPOCKOTIIBI; Ta00paTOPHBIE HHCTPYMEHTHI M MaTePHUAIIBI; KOM-
TUIEKTHI TTOCTOSTHHBIX MPENapaToB; KOJUIEKIH. [lepederp 000pya0BaHus, UCTIONB3YEMOTO TPH MPOBEACHUN
n1abopaTopHBIX paboT, ONmpeaesieTcss TEMATHKOM 3aHATHS.
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B naGoparopusx mpemycMOTpeHa anTedka JJis OKa3aHWs MEePBOM IMOMOIIH, CPEJCTBA MOXKAPOTYIIIe-
HUS.

[TomemeHue AJisi CaMOCTOSATENHHONW PabOThl OCHAIIEHO CIECIHATU3UPOBAHHON MEOENbI0, KOMITbIO-
TEPHON TEXHUKOU C BO3MOXKHOCTBIO MOIKIIOUEHUS K ceTH «HTepHEeT» n o0ecriedyeHneM J0CTyna B dJeK-
TPOHHYIO HH(POPMALIMOHHO-00pa3oBarenbHyto cpeay OI'Y.
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