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INOACHUTEJIBHASA 3AIIMCKA

Mporpamma Mo 6MosIorMM OCHOBHOTO 06Llero obpasoBaHus (Yrny6nEHHbIN
YPOBeHb) COCTaB/iIeHa Ha OCHOBe TPeb0oBaHWA K pe3y/ibTaTaM OCBOEHWSI OCHOBHOW
o6pasoBaTe/ibHOM Nporpammbl OCHOBHOI0 06LLero 06pa3oBaHus, NPeAcTaBNeHHbIX
B ®IOC 00O, ¢ yyeTom (hefepanbHOM paboyeid nMporpaMMbl BOCMUTaHMS A1
06LLIe06pa3oBaTe/IbHbIX OpraHn3aLuil.

Mporpamma rno 61onorMM OpMeHTUPOBaHa Ha 00YYarOLLMXCA, NMPOABAAIOLLMX
MOBbLILWEHHbIA MHTEPEC K U3Y4YeHU0 BMONornm, U Harpas/ieHa Ha (hOpMUpOBaHMe
eCTECTBEHHO-Hay4HOW TPamMOTHOCTM W OpraHM3auuio M3y4vyeHWs OMONOrMM Ha
[eATeNIbHOCTHOM OCHOBE. B nporpamme no 61ofornm y4mTbiBatOTCA BO3MOXHOCTM
6rnonorun B peanunsaummn TpebosaHnin ProC OO0 K nnaHNPyeMbIM NMYHOCTHBIM,
MeTanpeaMeTHbIM W MNPeAMETHbIM pe3ynbTataM 00y4vyeHUs Ha Yriy6néHHoOM
YPOBHE, a TaKXe peam3aums MeXnpeaMeTHbIX CBA3e eCTeCTBEHHO-HAYUHbIX
y4ebHbIX NPeaMeTOB OCHOBHOI0 06LLIero 06pasoBaHms.

MporpammMa BK/OYaeT pacnpefeneHme cofepXxaHus y4ebHoro marepwana c 7
no 9 knacc, a TaKkKe PEKOMEHAYeMyk MOC/ef0BaTe/IbHOCTb WU3YYeHUs TeMm,
OCHOBaHHYID Ha /IOrMKe pasBUTUSA MPeAMETHOr0 COAepXKaHUsa C  Y4YETOM
BO3pPacTHbIX 0CO6eHHOCTeN obydarowmxcs. Ans peanusauumn TpedoBaHnini drocC
OO0O npeaycMOTPEHO MCMOMb30BaHO 000pYA0BaHME LieHTPa « TOoYKa pocTa.

Mporpamma no 6Guonorun paspaboTaHa C LENbH0 OKa3aHWA MeTOAMYECKOM
MOMOLLYM YYMTE/IHO B CO3[aHnM paboyein mporpammbl No y4ebHOMY npeamery.

B nporpamme no 6uonorny onpeaenstoTca OCHOBHblE LENN W3YyYeHUs
ovonormm Ha yrnybnéHHOM YpOBHe OCHOBHOrO 06Llero o06pa3oBaHus,
MNNaHMpyemMble  pe3y/nbTaTbl  OCBOEHMA  Kypca  OMOMOTUW:  NIMYHOCTHbIE,
meTanpeameTHble, NPeAMeTHbIE.

Buonorna BHOCUT CYLLECTBEHHbIA BKMaf B pa3BuUTUE Yy 0O6yvatoLmxcs
Hay4YHOro MMPOBO33PEHNSA, BKIOYas POPMMPOBaHME MpeLCTaB/NeHnin 0 MeTofax
MO3HaHMS XXNBOIN NMPUPOAbI, NO3BONSET CHOPMUPOBATL CUCTEMY HAYUHbIX 3HAHWI
O >KMBbIX CUCTEMAaxX, YMeHUS WX MNPUMEHSATb B pPa3HO0OpPasHbIX MM3HEHHbIX
CUTYyauusXx.

Buonornyeckas nOArotoBka Ha yrny6néHHOM YpOBHe Croco6CTByeT
PasBUTMIO MOTUBALMM K W3YYEHWO 6MONOrMK, MOHUMAHMIO 06yvatoLMMmUCA
Hay4HbIX MPUHLMMNOB OpraHn3auun AesTeNlbHOCTU YeNOBEKA B XXMBOW NPUPOAE,
MO3BONISET 3a/0XUTb OCHOBbI 3KOMIOrMYECKOM KyNbTypbl, 340pOoBOro ob6pasa
KWM3HKW,  CNocobCTBYeT  OBMafeHWUo  obydarwmmmucs  cneuuanbHbIMA
OMONIOTMYECKUMM  3HAHWUAMM, 3aKNafblBatoWMMN  OCHOBY [ANS  AaSIbHEMLLEro
610/10rM4ecKkoro obpasoBaHus.

Henssmu 00yyYeHNs 6GMOOTMN Ha YPOBHE OCHOBHOIO 006LLEro o6pasoBaHuUs
(yrny6néHHbIN YPOBeEHb) ABMAKOTCA:



pa3BMTME WHTepeca K W3YUYEHUO >KU3HEeAeATeNbHOCTM BMON0rnyeckmx
CUCTEM  pasHOr0  YPOBHA  OpraHuMsaumn,  OCOBGEHHOCTAM  CTPOEHUS,
XWN3HeAeATeIbHOCTN OpraH1M3Ma YesioBeKa, YC/TIOBUAM COXPaHEHNS ero 340p0BbS;

(hopMUpOBaHME YMEHWIN MPUMEHATb MEeTOAbl OMOMOrMYECKOn Hayku [Ans
N3yyeHNs 61ONOrMYeCKNX CUCTEM, B TOM YMC/Ie OpraHn3mMa YesioBeka;

BOCMNMTAHME 3KOIOMMYECKOW KYNbTYpbl B LIENAX COXpaHeHUs COBCTBEHHOro
3[0POBbS 1 0XPaHbl OKPYXKatoLLen cpefbl;

pasBuTME  MpPeACTaB/EHMA O  BO3MOXHBLIX  chepax  OyayLuen
Npod)ecCnOHaIbHON  [eATeNIbHOCTN, CBA3aHHOW C 6MOM0OrMein, roTOBHOCTU K
0CO3HaHHOMY BbIOOPY NPOGMAA U HanpaBEHHOCTUN Ja/lbHENLLEr0 06YyUeHus.

JlocTvXeHne Uenelt nporpaMmmbl Mo 6mMonorumM obecrneynBaeTca peLleHnem
CreflytoLmnx 3aaay:

NpuobpeTeHre  o0ydvalOWMMUCA  3HaHWWA O  XKMBOM  NPUPOAE,
3aKOHOMEPHOCTAX CTPOEHUS, >KMU3HEAEATeNIbHOCTU W CcpefoobpasytoLlein ponu
rpnboB, pacTeHWI, >KMBOTHbIX, MWKPOOPraHM3MoOB, O YesioBeKe  Kak
bnocoymasbHO cucteme, 0 PoSIM GUMONOTMKA B MPAKTUYECKON [AesATeNlbHOCTM
noaen;

OB/lafieHNe YMeHUAMM NPOBOANTL UCCNEA0BaHNA 00BLEKTOB XMBOI MPUPOLbI
C MCMNonb3oBaHMEM nabopaTopHOro 06opyaoBaHWUA U MHCTPYMEHTOB LM(DPOBbIX
nabopaTopuiAi, OpraHM3auuMyM HabMAeHNs 3a COCTOSSHUEM  COOGCTBEHHOIO
OpraHu3ma;

OCBOEHVe MPUEMOB paboTbl C BMOIOTMYECKO H(OPMaLIME, B TOM YKC/e O
COBPEMEHHbIX AOCTVIKEHUAX B 06/1aCTM GMONOrMK, €€ aHaInM3 U KPUTUYeCKoe
OLleHNBAHWE;

OCBOEHME 3KOMOrMYECKM TIpPamMoOTHOr0 MOBEAEHWNs, HamnpaB/eHHOro Ha
COXpaHeHne CO6CTBEHHOIO 3[J0POBbS N OXPaHbl OKPYXKatoLLel NPUPOLHON cpefbl;

NpuobpeTeHre NpeacTaB/eHNn 0 cdepax NPogeccMoHaNbHON AeaTeNbHOCTH,
CBSI3aHHbIX C 6MONOrMerr M COBPEMEHHBLIMU TEXHONOrMAMU, OCHOBaHHbLIMU Ha
[OCTVKEHMSX GUOOM NN,

OOLLee 4YMCNo YacoB, PEKOMEHAOBaHHbIX [AN1A W3Y4YeHWs 6uonorMnm Ha
yrny6neHHOM ypoBHe, — 272 Yaca: B 7 Knacce — 68 yacoB (2 yaca B Hefiefno), B 8
Knacce — 102 yvaca (3 yaca B Heaento), B 9 knacce — 102 yaca (3 4aca B HefiefNto).



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

BBenenue

LinTonorma — Hayka o Knetke. CoBpeMeHHas KneToyHas Teopus. Knetka —
eIHULA CTPOEHWUS, YKN3HEAEATENIbHOCTA U Pa3MHOXEHUSA XXMBOTr0. XUMUYECKNN
coctaB KneTkn. CTpyKTypHasa opraHumsaumsa  KNeTKn. JOYKapuoTHble ¢
NPOKapuoTHble  KNeTkn. MembpaHa. Llutonnasma. OpraHouabl. EanHas
MeMbpaHHas cucTemMa KeTkh. MUTOXOHApUM W nnacTugpl. LiMTocKener wu
opraHouabl ABMKeHUsA. Aapo. XpomocoMmbl. [eHbl. Y[OBOEHME XPOMOCOM.
MnovaHocTb KneTkn. KneTouHblid umkn. Muto3. Meios. PasmMHOXXeHMWe. Twunbl
YXM3HEHHbIX LUNKI/OB.

Bupyconorusa — Hayka 0 Bupycax. Bupycbl — HekneTouHble (hopmbl. Bknag,
POCCUACKUX W 3apyBeXXHbIX YYEHbIX B pa3BUTWE BUPYCONOrMn. BupycHble
3a60M1eBaHNA pacTeHUIA, XXMBOTHBIX N YesioBeka. Mepbl NPOUIAKTUKA BUPYCHbIX
3a60/1eBaHNI.

CoBpeMeHHas  Knaccugmkauusi  OpraHvM3MoB, OCHOBHble  MPUHLMNGI.
Knaccuukaums opraHnM3MoOB U 3BOJOLUMOHHOE YyeHue. Teopus 3BONOLNN
Yapnb3a [apsuHa.

MeToAbl Hay4YHOro Mno3HaHuWs B 6uonorun. Mpasuna paboTbl CO CBETOBbLIM
MWUKPOCKONOM. BpemeHHble UM MOCTOAHHbIE  MUKponpenapatbl. MeTofmka
MPUIOTOB/IEHMA BPEMeHHbIX MuKponpenapaTtoB. MMUKpPOCKONMA ONTUYECKad,
3NEeKTPOHHasA, CKaHMpyloLLasa, 30H40Bas.

Jemoncmpayusa NOPTPETOB  Y4YEHbIX, MUKpPOGOTOrpauii  KNeTOUHbIX
CTPYKTYP, BbIMOMNHEHHbIX C NOMOLLLIO Pa3/IMUYHbIX TUMNOB MUKPOCKOMUN.

Jlabopamopnsie u npakmuyuecxkue padoomol

MpaBuna TeXHWKM 6e30MacHOCTM MpU  MPOBEAEHUM 1abopaTopHbIX U
npakTnyeckmx pabot. OCHOBbI MWKPOCKOMUW: MPUrOTOB/IEHWNE BPEMEHHbIX
npenapatoB ¥ pabota ¢ MUKpockomnom. OdopmieHne pesynbTaTtoB paboTbl C
MUKPOCKOMOM.

bakrepun u apxeu

Mwukpobuonorns — Hayka 0 MMUKpoopraHuamax. OCO6eHHOCTM CTPOEHUS
MPOKApUOTHOM KneTkn. MHoroobpasve qopm KNeTok 6aktepuid. PocT wu
pasMHOXeHWe OakTepuid. Criopbl GakTepuit. XXun3HeaeAaTeNbHOCTb GaKTepuid:
aBTOTPO(PHbIE WM  TeTepoTPOHbIe, aHaspobHble W  aspobHble  GaKTepuw.
LinaHo6aKTepmmn 1 nx ponb B NPUPOLE.

OCO06eHHOCTM opraHn3aumm apxen U NX OTANYNA OT bakTepuid. Ponb apxein u
6aKTepuin B BO3HUKHOBEHWM 3YKapuOTOB.



PacnpocTpaHEHHOCTb GaKTepUiA N apxeil, UX POnb B MPUPOLE W >KU3HU
yenoBeka. Ponb 6aKTepuil B GBUOreOXMMUUECKNX LIMKax.

Jlabopamopnsle u npakmuyeckue pabomot

3yyeHne MeTOA0B Ae3NHDEKLMN 1 CTEPUN3ALLUN.

3yueHne mopdonormm 6akTepunii Ha MMKPOCKONUYECKUX Npenaparax.

MHoroo0pa3ue 0JHOKJIECTOYHBIX 3YKAPHOT

OCHOBHble MPU3HAKM OAHOK/ETOUHbIX 3yKapnoT. CTpOeHMe, [ABUXKEHME,
MUTaHWe, pPa3MHOXeHWe OAHOKNETOYHbIX aBTOTPOMHbLIX W TeTepoTPOdHbIX
3yKapuoT Ha MpUMepe 3Br/IeHbl U TPUMaHOCOMbI, TPUXOMOHAAbl U KULUEYHOWA
naménun, WHAQY3opunM Tydenbkn 1 MansgpunHOro nnasmoaus, pagnonsapuin u
(hopamuHmep, amébbl npoTes, AMaTOMel. 3HayeHe OAHOKNETOYHbIX 3YKapuoT B
npupoae N >Xu3HW 4enobeka. COHHasi 60Me3Hb, 60ne3Hb Lllaraca. KoXkHbIA ©
BUCLIEPa/IbHbIA NeLLMaHno3. TpuxoMoHmas. J1iM6/1103.

Jlabopamopnsie u npaxmuyueckue paoomol

3ydeHne O4HOK/IETOUHbIX OPraH1M3MOB MO MUKPOCKOMOM Ha BPEMEHHbIX U
(hMKCMPOBaHHBLIX MUKpPOMNpenaparax.

Apxelmacnmnme HJIN «PACTCHUSD)

boranuka — HayKa 0 paCTCHHUAX

KpaTkas wuctopus pasBuTUS 60TaHWKW. bBoTaHMKa W 00bEKTbl €€
nccnegoaHui. OOBEM  LAPCTBA  «PaCTEHMS» B COBPEMEHHOW  CUCTEME
opraHuyeckoro wmwupa. Pasgenbl 60TaHWKW. CBA3b 6GOTaHWKM € ApYrumu
OMONOrMYECKUMUN HayKamu, MeAMLMHON N CeNTbCKUM XO35IMCTBOM. Posib 60TaHMKM
B (JOPMMPOBaHWM  COBPEMEHHON  €CTECTBEHHO-HAay4HOW KapTWUHbI  MWUpa.
MepcnekTnBbl PasBUTUS GOTAHUKN KakK Hayku. [puvMeHeHMe 60TaHUYeCKUX
3HaHW YenosekoMm. MNpodeccnmn YenoBeka, CBsI3aHHbIE C 6OTAHNKOMN.

Jemoncmpayus TNOPTPETOB  YUEHbLIX, >KMBbIX PaCTeHWUN, KOMNEKUMIA U
MYNSHKER.

O01mas opraHu3anus pacTUTEJILHOI0 OPraHu3Ma

PacTuTenbHas KneTka 1 eé 0CO6eHHOCTW.

PacTuTenbHble TKaHW. OTKPbITUE pPacTUTENbHbIX TKaHeil. CTpoeHue W
(YHKLUUM pacTUTeNbHbIX TKaHel. MpocTble N CNoXHble TKaHW. Obpa3oBaTesibHbIe,
MOKPOBHbIE, OCHOBHbIE, MEXaHUYECKMNE, MPOBOASLLME TKaHMW.

OpraHbl U CUCTEMbl OPraHOB PacTUTENbHOr0 OpraHuM3Ma, MX B3aMMOCBS3b.
PacTuTenbHbI OpraHu3M Kak eauHoe Lienoe. BereTaTtuMBHble W reHepaTUBHbIE
OpraHbl.

Jemoncmpayus ONbITOB MO O0OHApY>XEHWUKO B CEMEHax PaCTeHWA BO[bl,
MUHEpa/ibHbIX 1 OPraHMYeCKMX BELLECTB, Kpaxmarna, 6enka u xmpa.

Jlabopamopnsie u npakmuyeckue padomeot.



3yyeHne CTpPOEHWA pPacTUTENbHbIX KNETOK Ha TOTOBbIX M BPEMEHHbIX
MUKponpenapaTax.

HabnofeHne npouecca nnasMonusa W [ennasmonusa B PacTUTENbHbIX
KNeTKax noj MUKPOCKOMOM.

M3yyeHre 0OCOOEHHOCTE CTPOEHUs TKaHeld pPacTEHUMA Ha TOTOBbIX U
BpeMeHHbIX MUKponpenaparax.

3yyeHne CTPOEHWS OpraHOB PacTEHWUA Ha >XMBbIX 00beKTax U repbapHbIX
obpasuax.

CnopoBbie pacTeHust

Kpacnble, 3enénbie m Xaposbie Bogopocau. ANbronorns — Hayka o
Bojopocnax. Bopopocnm - HeTakKCOHOMWYECKas  rpynna  opraHu3Mos,
MPUCNOCO6/EHHBIX K >KU3HW B BOAHOW cCpede, OTHOCAWMXCA K Pas/NYHbIM
LapcTBamM B COBPEMEHHON CUCTEMe OpraHuMyeckoro mupa. MecTo KpacHbIX,
3eNEHbIX M XapoBbIX BOAOPOC/EN B COBPEMEHHOW CUCTEME OPraHMYeckoro Mupa.
OC06eHHOCTM UX CTPOEHUS, PasMHOXXEHWA W XKU3HEHHbIX LUMK/IOB Ha Mpumepe
X/TaMULOMOHa/bI, XJTIOPei/bl, KNagohopb! U YbBbl, CIMPOrMPbI U Xapbl, MOPGUPBI.

Bypble BOAOPOC/N, X TAKCOHOMMYECKOE MOJIOXKEHWE BHe LlapCTBa pacTeHWIA.
JK13HEHHble UMK/bl nlaMuHapun (Mopckaa KanycTa) v qykyca. PacnpocTpaHeHue
1 3Kkonorus. Ponb B NpUpoAe N 3Ha4YeHme B XXU3HN YeioBeKa.

MponCXOoXAeHNEe BbICLLUMX PacTEHWUIA (3MOPUOGNT) OT XapOoBbIX BOAOPOC/IEN.
CoBpeMeHHble MoAX0Abl K CUCTEMATMKE PaCTEHUIA.

MoxoBuanbie wiam Mxu. OOW@A  XapakTepucTMka, CTPOEHUe U
XKN3HeAeATeIbHOCTb, YXMU3HEHHbIA UMK MX0B. MHoroobpasve mxoB. KyKyLIKUH
NEH n carHym. PacnpocTpaHeHue 1 3KOM0rnsa MX0B. 3Ha4YeHNe MX0B B NMPUPOJE U
XWU3HeJeATe/IbHOCTM  4enoBeka.  TopdoobpasoBaHue.  [MeYEHOUHUKKM U
AHTOLIEpOTOBbIE.

InaynoBuanbie (miaaynnl). O6Was xapakrtepuctuka. Mopdonoruyeckme
0COBEHHOCTN BereTaTMBHbIX opraHoB. OCOGEHHOCTM OpraHu3auun, XXU3HEHHOro
uMKna njayHa 6ynaBoBuAHOro. 1os0BOe MOKOMEHWE, pefykums rametodura.
PacnpocTpaHeHMe W 3KOMOTMS MNNayHOBUAHbLIX. 3HAyYeHWe B TMNpuUpoae w
MCNO/b30BaHMe YenoBeKOM. Vickonaemble niayHOBUAHbIE. PO/b  MCKOMAaeMbIX
NNayHOBUAHbLIX B PacTUTe/IbHOM MOKPOBE Nasie030MCKON 3pbl U B 06pa3oBaHU
KaMeHHOro yrns.

IManopoTHHKOBHHbIE (MAMOPOTHUKHU M XxBouru). OOLLAA XapaKTepucTMKa
ManopoTHMKOBUAHbLIX. OCOGEHHOCTVM OpraHu3auMn  BereTaTMBHbIX OpPraHos,
YXM3HEHHOTO UMKIa XBowa nonesoro. CTpoeHMe U XKU3HEe[eATe/lbHOCTb
NanopoTHMKOB. YXW3HEHHbLIN UMK NarnopoTHMKOB Ha NpPUMeEpPe LWMTOBHMKA
MY>XCKOro. PacnpocTpaHeHue M 3KOMorma nanopoTHUKOBUAHbLIX. 3HayeHWe B
NPUPOAE N XXN3HeaeATeNbHOCTU Ye/loBeKa.



Jlabopamopnvie u npakmuueckue pabomaul

3yyeHne 0COGEHHOCTEN CTPOEHNSA U XM3HEHHBIX LMK/I0B O4HOKIETOUHBIX 1
MHOMOK/IETOYHbIX 3€e/EHbIX, XapOBbIX W KpaCHbIX BOLOPOC/EA HA >XMBOM U
rep6apHom MaTepuarse.

3yyeHre CTPOEHUS U XKM3HEHHbIX LUMK/IOB OYpbIX BOAOPOC/IEN Ha XXNBOM Y
repbapHoM maTepuane.

3yyeHre 0COBEHHOCTEN CTPOEHNS KYKYLLIKMHA NibHA U charHyMa (Ha XXMBbIX
N repbapHbIX 06bEKTAX).

3yyeHre 0COBGEHHOCTEN CTPOeHWs njayHa OynaBoBUAHOIO (Ha >KMBbIX U
repbapHbIX 06bEKTaAX).

N3yyeHne 0COBEHHOCTE CTPOEHUS XBOLA MOMeBOro (Ha >KMBbIX W
repbapHbIX 06bEKTaX).

3yyeHre 0CO6EHHOCTEN CTPOEHNA NANoOPOTHMKA LLMTOBHMKA MYXCKOro (Ha
YKMBbIX 1 repbapHbIX 06beKTax).

CeMeHHBIE pacTeHUs!

T'osiocemenHbie. BO3HUKHOBEHME CEMEHM — BaXKHbI 3Tam B 3BOOLMK
BbICLLUMX pacTeHWil. [lpeBHME CeMeHHble ManopoTHWKW, UX POfib B Aa/ibHeiLlem
PasBUTUN CEMEHHbIX pacTeHuid. OO6LMe MPU3HAKNM CEMEHHbIX PacTEHMIn Kak
Hanbonee nNPUCMNOCOOMEHHbIX K CYLLEeCTBOBaHWIO Ha cylle. [0nocemeHHble —
HETAaKCOHOMMYECKas rpyrnna CeMeHHbIX pacTeHuid. OOLlas XapakTepucTuKa,
0COGEHHOCTN OpraHM3auumn ronocemMeHHbIX. YXU3HEHHbIA UMK XBOWHBIX Ha
npumepe COCHbl. Pa3Hoo6pa3ve ronocemMeHHbIX. XBOWHble, [MHKroBble,
CaroBHukoBble, [HeTOBble. PacnpocTpaHeHue W 3KOMOrnsA  FO/I0OCEMEHHbIX.
3HaueHVe B NPUPOLE U B XO3ANCTBEHHOW AeATENIbHOCTY YeNoBeKa.

Jlabopamopnsie u npaxmuyuecxkue padoomol

3yyeHne 0CO6EHHOCTEN BHELLHErO CTPOEHWSI BETOK, XBOW, LUMLIEK U CEMSH
XBOWHBbIX (€/1b, COCHA, NMMCTBEHHNLA).

IiBeTkoBbIe pacrenms. OOLLlAA XapaKTepuCTUKa LBETKOBbIX. CTpPOeHMe U
XN3HeJeATeIbHOCTb LIBETKOBbIX. LIBETOK Kak OpraH rMosioBOro PasMHOXEHUs Y
MOKPbITOCEMEHHbIX  pacTeHWil.  Pa3Hoobpas3ve  LBETKOB:  MpaBW/ibHble U
HenpaeWbHble, 060enonble W pasgensHononble. OAHOAOMHbIE W [BYLOMHblE
pacteHus. Cougetns (CMOXHble, NPOCTble). LiBeTeHWe. Pa3BuUTME MUKPO- U
meracnop. [ametbl.  OnblneHne.  OnnogoTeBopeHne.  3urota.  [l1BOIMHOe
OMN/I0A0TBOPEHME Y MOKPLITOCEMEHHbIX (LBETKOBbIX) pacTeHuid. Pabotbl C.I'.
HaBalumHa. XXN3HEHHBIN LUK LBETKOBbIX.

Mnoabl n cemeHa. PasHoo6pasne nnofoB. Cyxme W COYHblE NJI0AbI.
OfHOCEMSIHHbIE W MHOrocemsiHHble nnogbl. Connogus. CTpoeHWe CemsH
ABYA0/bHbIX U OHOAOMNbHBLIX pacTeHWiA. PasHoo6pasne cemsaH. PacnpocTpaHeHmne



MN10L0OB W CeMAH B MPUPOLe. YCNOBUSA MpopacTaHusa ceMsH. [blxaHue CemsH.
Pa3BuTMe NpopocTKa. PacnpocTpaHeHve N1040B 1 CEMSAH B NMPUPOSE.

VHavBuayanbHoe pa3BuTue pacTeHuid (oHToreHes). lMepuofbl OHTOreHesa:
3MOPMOHa/IbHbIN, MOMOLOCTU (FOBEHU/IbHBIN), 3peNOCTH (Pa3MHOXEHWNS), CTapOCTU
(CeHWNbHbIA) Ha NpMMepe MOKPbITOCEMEHHOMO pacTeHns. CTaaun BereTaumMoHHOro
nepvofa pacTeHWid Ha npumepe 3/1aKoB (BCXOAbl, KYLUEHWe, BbIXOL B TPYOKY,
KO/OLLEHWE, LIBETEHWE, CO3PEBAHNE).

Jlabopamopnsie u npakmuyueckue padoomol

3yueHne mopdonormm LeeTKa (Ha XXM1BbIX U (PUKCMPOBaHHbIX 00beKTax).

3yyeHre pasHo06pasmns coLBeTUin (Ha repbapHbIX 06pasLax).

3yyeHne CTpOeHWS 3aBSA3M LIBETKA UM CEMANOYKU MOJ MUKPOCKOMOM (Ha
roToBbIX MMKpOMpenaparax).

3yyeHne CTPOEHNS CEMSAH NMOKPbITOCEMEHHBIX PACTEHMWIA.

3yyeHne CTPOEHNS NIOAOB U CONOANIA.

CTpOCHI/Ie U JKUBHECACHATCIBbHOCTh CEMEHHBIX paCTeHHﬁ

IToOer u moderoBbie CUCTEMBI

Mob6er. Mopdonorusi nobera. CTpoeHMe 06/MCTBEHHOro nobera. Ys3en.
Mexnoysnue. MeTaMepHOCTb. Pa3HooOpasve Mno6eroB. YKOPOYEHHble W
YAMHEHHbIE No6ern. BereTaTvBHble U reHepaTyBHbIe Noberu. MonoxeHne nobera
B MpocTpaHCcTBe. BnaonameHEHHbIE No6eru.

Mouyka — 3a4aTouyHbli nober. CTpoeHMe MOYKW. Pa3Hoobpasve MouYek:
BereTaTVBHble, BEreTaTUBHO-reHepaTUBHbIE, FTeHepaTUBHbIE, OTKPbITbIE, 3aKPbITbIE.
BepxyLueuHble, 60KoBble (Na3yLUHbIe) U NPUAATOUHbLIE MOYKN.

Ctebens. Mopdonorusi crtebnsa. dopma cTebnen y TPaBAHUCTbIX WU
[PEBECHbIX PacTEHUI.

AHaTomMusi cTebns. CTpoeHWe CcTebnd [ABYAO/bHLIX W OAHOAOMBHbIX
TPaBAHUCTLIX PacTeHUn. PacrnonoxeHne nNpoBoAswmMx TkaHeld. CTpoeHue cTebns
APEBECHbIX PaCTEHWIA.

dyHKUMM  cTebnd. MexaHunyeckas,  TpaHCnopTHas.  BeretatuBHOe
pasMHOXKEHME LiBETKOBbIX PacTEHWIA.

Jemoncmpauus onvima — NePefBMKEHNE MUHEPATbHLIX N OPraHNYecKmX
BeLLEeCTB Mo CTe6/10, BUAON3MEHEHHbIX NMOGEros.

Jlabopamopnwie u npakmuueckue pabomol.

N3yyeHne mopdoniormm nobera Ha >KMBbIX 00beKTaX WAM Ha repbapHbIX
obpasuax.

3yyeHne CTPOeHUsi BereTaTuMBHbIX, FeHepaTMBHBLIX U CMELUaHHbIX MOYeEK.
Pa3Ho06pa3une Noyek y ApeBeCHbIX PaCTEHUIA.

3yyeHne nornepeyHoro cnwuia CTBOMIA PACTEHUA W aHaIU3  BAUAHWUS
3KOJIOTMYECKMX YC/TOBUIA Ha pPa3BUTME PACTEHWA.



3yyeHne 0COGEHHOCTE aHaTOMUYECKOro CTPOeHUs CTebN1d ABYAO/bHbIX U
OAHOLO/IbHbLIX TPABAHUCTBLIX PaCTEHWUA (Ha XXMBbLIX 06bEKTaX WM Ha repbapHbIX
o6bpasuax).

3yyeHne 0COGEHHOCTel aHATOMWYECKOro CTPOeHUsi CTebnd [peBecHbIX
PacTeHUA.

3yyeHune TpaHcropTa BeLLecTs B CTebre.

N3yyeHne meTamopdo3os rnobera.

Jlucr. Mopdonorna nucrta. JluctoBasd MnacTUHKa, OCHOBaHWE JICTa,
YepeLloK, NPUANCTHUKK. Pa3Hoobpasne IMCTbeB: (POPMbI IMCTOBBLIX MIACTUHOK,
XXWUNKOBaHWE JINCTLEB, MPOCTbIE U CNOXHbIE NIUCTbA. JINCTOPACMNO/IOKEHNE U
NNCTOBAA Mo3anka. BugonsmeHeHNs UCTLEB U UX (DYHKLUUN.

AHaTOMUSI IMCTa. ANnaepma U YCTbUYHbI annapat. Me3sogunn. MNMUrMeHTbl
nncta. Mnactngpl. Xunkn  (COCYyAMCTO-BOTIOKHUCTbIE Myyku). OCOBGEHHOCTU
CTPOEHMA CBETOBbIX N TEHEBbLIX INCTLEB.

PyHKUMM nncTa. 3anacarollas, 3aluTHas, BeretaTMBHOE PasMHOXKEHME W
apyrue yHKuun. TpaHcnupaums v rasoobmeH. BamsHue BHELHUX YCNOBUIA Ha
TpaHcrvpaumio. POTOoCUHTE3. 3HayeHWe (hoToCUHTe3a. KocMuyeckas posib
3enéHbiX pacteHnin (K. A. Tumnpsases). Jluctonag, ero NpUYMHbl, MEXaHU3M U
3HayeHe B XXM3HWN pacTeHus.

Jlemoncmpayus onvimog. BblENeHNE NUTMEHTOB JIUCTa Ha MNpumepe
CMMPTOBOI BbITSHKKM X/I0podunna; obpazoBaHne KpaxMasa B 3eM1EHbIX NINCTbAX Ha
ceety (durypbl HO. Cakca); BAMSHME CWMbl CBeTa Ha BblfeneHWe Kucnopoga
BOAHbIMW pacTeHUAMU (NOACYET Ny3bIPbKOB KUC/IOPOAA).

Jlabopamopnsie u npakmuyueckue padoomot.

N3yyeHne moponormm nmMcta Ha XMBbIX 00beKTax wunuM repbapHbIX
obpasuax.

Tunbl 1 opmMynbl NIMCTOPACMONOXKEHUS.

ViccnegoBaHve aHaTOMUKM IACTA C MOMOLLLbIO CBETOBOIO MUKPOCKONA.

3yyeHne meTamMopdo30B NncTa.

KopeHb u KopHeBble cucTeMbl. Mopdoniorns KopHs. Buasl KopHeir. Tunbl
KOPHEBbIX CUCTEM.

AHaTOMUSI KOPHS. 30HblI KOpHSA. KopHeBOW 4exnnkK. CTPOeHMEe KOpHS Ha
MnonepeyHoOM cpese B 30He BcacbIBaHUA.

PYHKUMM KOpHA. 3akpersieHne pacTeHWs B cybcTpaTte. BcacbiBaHve u
NpoBeAeHVe BOAbl U MUHEPaSIbHBIX BeLLlecTB. 3anacaHue nuTaTe/lbHbIX BELLECTB.

MwuHepasbHOe MuUTaHWe pacTeHuid. [MocTynneHne BOAbl U MUHepasbHbIX
BewlecTB. KopHeBoe [faBfieHWe. 3NeMeHTbl MUHEepabHOro nuTaHua (Makpo- u
MWKPO3/IeMeHTbI).  BblpalimMBaHMe pacTeHMin  MeTodamMu  TUAPOMOHUKM U
asponoHuKKn. ObecneyeHne yCoBU AN AbIXaHNA KOPHS.



[bixaHne KopHA. CnHTE3 BGMOMOrMYecKn akTMBHbLIX BeLLecTB. BeretatmBHoe
pa3MHOXeHWe. BUAOM3MeHEHNSA KOPHE U UX (DYHKLMK.

Jlemoncmpayus 0TPaCTaHWSA NPUAATOYHBIX KOPHEN Ha NpyMepe CMOPOAVHBI
N [OPYrvX pacTeHWi; MOCTYMN/EHMS BOAbl M3 MOYBbI B KOPEHb, HarHeTatoLero
[EeNCTBUSA KOPHS; BULAON3MEHEHHBIX KOPHENA.

Jlabopamopnsle u npakmuyeckue padomaot

N3yyeHne MOpPGoNorMM KOPHSA Ha >KMBbIX O0O0beKTax WAn repbapHbIX
obpasuax.

3y4yeHne aHaTOMMYECKOro CTPOEHMA KOPHA Ha FOTOBbLIX MUKpOMpenapartax.

M3yyeHne CTpPOeHMA KOHYMKa KOPHA MPOPOCTKA MLIEeHWUUbl U MNepBUYHOI0
CTPOeHMA KOPHS npuca (Mim Apyroro pacTeHus).

3yyeHne CTpOEHMA KOPHEBbIX BOJIOCKOB C MOMOLLLK CBETOBOrO
MUKpOCKONa.

VccnepnoBaHve BNUAHUS BO34yXa Ha pa3BUTME KOPHEN.

3yyeHne meTamMopdo30B KOPHS.

BereraTuBHoe pa3MHOxKeHHe pacTenuil. BeretatmBHoe pasmMHOXeEHME
LUBETKOBbIX PacTeHWn W ero 3Ha4yeHMe B eCTECTBEHHbIX YCMOBUAX WU B
Ce/IbCKOXO35MCTBEHHOM  npakTuke.  OCHOBHble  (DOPMbl  BEreTaTMBHOIO
Pa3MHOXEHWNA: KOPHAMMW, NNCTbAMMW, HaA3eMHbIMW W MOA3EMHBbIMK MOGeramu.
PasmHOXeHVe npuBMBKOW. PaboTbl V.B. MuuyprHa. KnoHMpoBaHWe pacTeHWiA.
MWKPOK/IOH/IbHOE  Pa3MHOXEHMe pacTeHuin. KreTouHas UMHXeHepus  Kak
COBpPeMeHHast TEXHONOINA Pa3MHOXEHWS PacTeHUI.

MouBa. Pabotbl B.B. [lokyyaeBa 0 noyBe. XapaKTepUCTMKa MOYBbI.
PasHooOpa3ne nouys. [lnogopoame  nousbl.  Y[obpeHus.  HapylueHus
MUHEPaIbHOr0 NUTaHUA PacTeHNA. ArpoTexHUYecKmne npuémbl 06paboTKMN NOYBbI.
MoHATME 0O  ceBOOOOPOTE M €ro  3Ha4YeHUM AN BblpalMBaHUA
Ce/IbCKOXO035MCTBEHHbIX KYNbTYP.

Jlemoncmpayusa CNOCOO0OB BEreTaTMBHOIO pPa3MHOXEHWA Ha npumMepe
KOMHaTHbIX PacTEHWIA.

Jlabopamopnsie u npakmuyuecxkue paoomol

3yueHne M1TO3a B KOpELLIKe NTyKa.

3yyeHre XXM3HEHHbIX LMK/IOB PacTeHNiA Ha repbapHbIX 0bpasLiax.

MeToAbl MMKPOK/OHA/IbHOTO Pa3MHOXEHMWS PacTeHU.

Knaccupukanusi uBerkoBbix. OAHOAOMbHbIE U [BYA0NbHbIE. CeMelicTBa
LUBeTKOBbIX.  [ByaonbHble:  KpecTouBeTHble, Po30UBETHblE, [1acnéHoBble,
CnoxHougeTHble, MoTblbKOBbIe (B060BbIE), 30HTUYHbIE. OAHOLO/bHbIE: 3/1aKW,
Amapunnuncosble, JlunerHole. OpxugHble. OTANYUTENbHbIE MPU3HAKN. POopMYy/ibl
N anarpaMMbl UBETKOB. JMKOpacTyLimne U KynbTypHble NpeacTaBUTENN CEMEICTB,



MX 3HayeHMe B MPMPOAE M WCMOMb30BaHME YeNnoBeKOM. PacnpocTpaHeHue wu
3KO0/I0r Vst LUBETKOBBIX.

Jlabopamopnsle u npakmuyeckue pabomot

N3ydeHne  OTMUUTENbHbLIX  MNPU3HAKOB  NpefcTaBUTeNeli  CeMelicTB
MOKPbITOCEMEHHbIX.

OnpefeneHne npeacTaBuUTeNell PasnMyHbIX CEMECTB C MCMO/b30BAHWEM
onpeaenunTeneld pacTeHNiA W ONpeaennTenbHbIX KapTOYeK.

JKo0JI0rusl paCTeHHﬁ. Pacrenus B NMPUPOIHBIX COOﬁllle(!TBaX

PacTeHus 1 cpefia 06uUTaHUA. DKONOrnYeckme PakTopbl. PacTeHns 1 ycnosums
HEXMBOW NPUPOAbI: CBET, TeMMepaTypa, BNaXXHOCTb, MUHEPa/IbHbIA COCTaB MOYBbI.
IKOIOrMYECKIME TPYMnbl PaCTEHWNIA. PaCTeHMS 1 YCIOBUSA XXMBOW MPUPObI: NPAMOoe
N KOCBEHHOE BO3[eiNCTBME OpPraHM3MOB Ha pacTeHus. B3anmocBsizv pacTeHUi
MeXay co60K 1 ¢ ApYrvMMU opraH1M3Mamu.

3HauyeHne MOYBEHHBLIX OPraHM3MOB A1 MUTaHWA pacTeHWid. Pusocdepa.
BakTepuanbHble KnybeHbKW. Mwukopmsa (3HAO- W 3KTOMUKOPU3a). 3enéHble
yA06peHus.

PactuTenbHoe  coobuwectBo  ((uToueHo3).  buoueHo3.  JkocucTema.
BropasHoobpasve. BngoBoit cocTas pacTUTeNbHbIX COOOLLECTB, JOMUHUPYIOLLME B
HUX BWAbl pacTeHWil. PacnpegeneHve BWLOB B PacTUTENIbHbIX COOOLLECTBAX.
ApycHocTb. PacTuTenbHble coobulecTsa: feca, nyra, 60/10Ta, TYHAPbI, MYCTbIHW.
[MpucnocobneHHOCTb  pacTeHWd K cpede W mectaM  o06buTaHusA. CMeHa
pacTUTENbHbIX CO0OLLECTB. PacTUTE/IbHOCTb (PacTUTE/bHbIA NOKPOB). driopa.

B3anmocBa3b opraHnamoB. WH(EKUMOHHble 60M1e3HM pacTeHUA U UX
BO30yauTenn. BupycHble (Mo3anyHasi 60ne3Hb Tabaka, MeCTPONenecTHOCTb
THO/IbMaHa n apyrue), rpnbkKoBeble (PXkaByumMHa, My4yHUCTas poca) U 6akTepuasibHble
(Mokpas rHWnb) 3abonieBaHNA pacTeHuil. VIMMYHWUTET Yy pacTeHWid. TpUymnHbl
pacrnpocTpaHeHUs  WHMEKUMOHHbIX  6O0fie3Held  pacTeHW. MpyHUMbI
NPOMUNAKTUKA N NEYEHUS MHGEKUMOHHbIX 60Me3Hell pacTeHWUd B MpaKTUKe
pacTeHNeBO/CTBA.

IKcKypcuu uiu 6u0eoIKCKypcuu

M3yyeHne BWMAOBOro coctaBa WM 3KOMOMMYECKOro COCTOSHMS OAHOro U3
pacTUTE/bHbIX COOOLLECTB permoHa.

Jlabopamopuwie u npakmuueckue pabomot

3yyeHre 0COGEHHOCTE CTPOEHMS PACTEHWUA Pas3INYHbIX 3KONOrMYECKNX

rpynmn.

PacTuresbHBIN MUP U A€ATEJIbHOCTH Y€JI0BEKA
Pa3BuTMe pacTUTeNIbHOro Mupa. XKM3Hb pacTeHnin B Bode. NepBble Ha3eMHble
pacTeHns. OCBOeHMe pacTeHUsAMMU CyLIW. IJTarbl PasBUTUS Ha3eMHbIX PacTeHWUN



OCHOBHbIX CUCTEMATMYeCKMX rpynn. PUHUOMUTLI — MepBble  Ha3eMHble
cocyaucTble pacTeHusi. [losBneHMe TKaHe W opraHoB. Ponb  ApeBHUX
NanopOTHUKOBUAHbLIX. Y CMIOXXHEHWE PacTUTEIbHOTO MMpa B NPOLLeCCe 3BOJOLUN.

ManeoboTaHMKa. MckomaeMble — ocTaTku  pacTeHud.  OKameHenocTw.
OT1neyaTkn. «>K1Bble CKOMaeMble» Cpen COBPEMEHHbIX PaCTEHUN.

Ky/fbTypHble pacTeHusi U UX NPOUCXOXAeHWe. LleHTpbl MHOroo6pasus u
MPOUCXOXAEHNA KYNbTYPHbIX pacTeHnin (no H.LA. Basunosy). KynbTypa
3emnefenvs. KynbTypHble pacTeHUsi CeNbCKOXO03ANCTBEHHbIX YrOAWIA: OBOLLHbIE,
N1040BO-ArofHble, nonesble. lMpeAcTaBneHUs O Cenekuum M BMOTEXHOMOIUMN,
MeToAbl BbIBEAEHWUA HOBbIX COPTOB pacTeHWiA. BO3HWKHOBEHME KOHTPACTHbIX
MPWU3HAKOB Y pacTeHWUin OAHOTO BuAa. VICKycCTBEHHbI 0T6op. HacneacTBEHHOCTD,
N3MEHYMBOCTb. CospaHue HOBbIX MPOLOBO/IbCTBEHHbIX Ky/nbTyp.
MpoaoBobCTBEHHAA 6€30MacHOCTb. BaHKN CeMSH.

PacTeHMs ropoga, OCOGEHHOCTb TOPOACKOM  (D1opbl.  3aHOCHblE U
abopureHHble BuAabl. CUHAHTPOMHbLIE, COPHble pacTeHus. IHTpoayLUeHTbI. Mapku,
Nneconapku, CKeepbl, 60TaHMYecKne cafpbl, AeHapapumn. O3eneHeHve. KoMHaTHble
pacTeHus, LiBEeTOBOLACTBO.

MocneacTens  OeATeNIbHOCTM  4YenioBeKa B 3kKocucTemax.  OxpaHa
pacTUTeNIbHOro Mupa. BoccTaHOBNEHVE YMCIEHHOCTU PefKUX BUAOB PacTeHUN.
Ocob0 oxpaHseMble npupoaHble Tepputopun (ganee — OOIMT): 3anoBefHUKMN,
3aKa3HUKK, HalMOHa/IbHble Napku, 6rocdepHble 3anoBefHNKN. OxpaHa pacTeHWiA.
PacTeHuns KpacHoi KHurn Poccuiickon degepauun.

IKcKypcuu uau 6U0e0IKCKypcuu.

Pa3BuTMe pacTUTeNbHOro Mupa Ha 3emsie (3KCKypCus B NasieOHTOI0MMYeCKUI
NN KpaeBea4vecKunin Mmysen).

Jlabopamopnwie u npakmuueckue pabomol.

3yyeHne CeNlbCKOX035MCTBEHHbIX pacTeHWIA CBOEr0 PerunoHa.

3yyeHre cOpTOBbIX 0COOEHHOCTEN KY/IbTYPHbLIX PaCTEHWIA.

8 KUIACC

I'puob1 U rpudONO00HBbIE OPraHU3MBbI

Mwukonorms — Hayka 0 rpubax. OOulas XxapakTepuctmka rpubos.
Mopdonornyeckme 0COBEHHOCTU  BereTatMBHOrO Tena. [Wdbl,  MULENWIA.
OC06eHHOCTM CTPOEHUA KNEeTOK rpmboB. CXOACTBO M pasInNyums ¢ PacTEHMSIMU U
XXMBOTHbIMW.  [MnTaHne rpuboB  (CUMOMOHTLI,  CanpoTPOgbl,  MapasuThbl).
PasmHOXXeHWe rprnbos.

MnecHesble rpubbl. Cbef0bHbIE N A40BUTbIE TPUOBI.

3urommueTbl. OCHOBHbIe YepTbl OpraHM3auumn Ha npumMepe mykopa. Posb B
MPUPOLE N XKN3HWN YeNloBeka.



AcCKOMMUETbI  UAM  cymyatble  rpubbl.  OCOGEHHOCTM  CTPOEHMS U
XW3HeAeATeIbHOCTI, pacrnpoCcTpaHeHne 1 3KOI0rMYeckoe 3HadeHne. CTpoeHne Ha
npumMepe neHnumnna. OQHOKNETOYHbIE aCKOMULETbI — APOXOKK. Vcnonb3oBaHue
APOXOKe Mpu Bbineyke xneba. MapasvTuyeckue npeacTtaBUTeNI aCKOMULETOB
(B036YaUTENN CMOPbIHLK, MapLK, MYYHUCTOM pPOCbl W Apyrne) w Bpeq,
HAHOCKMbI UMW CENIbCKOMY XO3SIACTBY.

Basngnomuuetol. O6ulasd XapaKTepucTuka, OCOBEHHOCTU CTPOEHUA U
Pa3MHOXKEHWNA Ha NMPUMEPe LWIANOYHBLIX rprboB. 3HayeHVe TpMboB B MPUPOLE U B
XWU3HN  yenoeka. CbefobHble UM A40BUTble  Tpubbl.  apasuTuyeckue
npeactasutenn  6asnaMoMULETOB  (TO/IOBHEBbIE, PXKaBUMHHbIE, HEKOTOPbIE
TpyTOBbIE). MUKOpPK3a N €8 3HaYeHue.

["pnbonoao6bHble opraHn3mMbl. OCOOGEHHOCTN CTPOEHUA KneToK. OOMULETHI.
Mapa3uTnyeckue NpeacTaBUTENN OOMULETOB Ha NprMepe (UTOMTOpbI.

Obuwas xapaKTepuCTMKa JIMXEHU3NPOBaHHbLIX TPUO0B  (NULWANHUKN).
OC06eHHOCTM MOP(OIOTUN M aHATOMUYECKOTO CTPOEHNA NNLIAKHUKOB, NUTaHWE U
pasMHOXeHWe. MHoroobpasve 1 3Konormyeckme rpynnbl INLWANHUKOB. 3HaYeHne
NAWANHUKOB B NPUMPOAe M XO3SIMCTBEHHOW  AeATENbHOCTU  YeNloBeKa.
VHaukaTopHasd pofib  NNLIANHWKOB. JIMWAMHUKMA — TMWOHEPbl  MPUPOAHbIX
COOOLLECTB.

Ponb rpnboB B KpyroBopoTe BeLECTB B 3kocucTeme. Ponb rpubos B
noysoobpasoBaHNUM K obecreyeHnn MI0A0POAUSA MOYUBbl.  BONME3HETBOPHbIE
(napasuntnyeckue) rpnbbl. Mmnkossl. Mepbl TPorUNaKTUKN MUKO30B.

Jlabopamopnsle u npakmuyueckue padomeot.

3yyeHrne 0COBEHHOCTe CTPOEeHUSA MIOAOBbLIX TeN LUAAMOYHbLIX PUOOB Ha
MUKPOCKOMMYECKMX NpenapaTax 1 Mynsxax.

3ydeHne CTPOEHNSA NeCHEBbLIX rPUB0B: MyKopa 1 NeHUUuNa.

N3yyeHne BAMAHMS BHEWHWX (haKTOPOB Ha MPOLECC Pa3MHOXEHWS
APOXOKENA.

3yyeHne CTPOEHMS N >KMU3HEHHOrO UMKNa (QUTOMTOPbI Ha >KUBOM U
repbapHoM maTepuane.

3yyeHne CTPOeHMs NLIaiHMKOB (Ha repbapHbIX 06pasuax).

KuBoTHbBIE

300J10TMs1 — HAYKA 0 *KUBOTHBIX

Obuwme 1 cneunanbHble pasgensl 300/0rMnM. Kpatkas uUcTopms passuTUS
300/10TUN.

Obuwme 1 crneynanbHble MeTOAbl U3YYeHUS XUBOTHbIX. CBA3b 300/10TUKN C
APYTMMX WU HayKaMu, MeAVMUMHOM W CEeNbCKUM  XO3SIMCTBOM.  3HaAueHume
300/10MTMYECKMX 3HaHMI Ansa 4enoBeka. [poeccum YenoBeka, CBA3aHHblE C
300/10T 1.



Jemoncmpayus NOPTPETOB YUEHbIX, U300paXKEHWUIA, MOAENEN XMUBOTHbIX,
MY/ISDKN XKMBOTHbIX, BNaXHbIX NPenapaToB 1 ApYroe.

Jlabopamopnsle u npakmuyeckue pabomot

CocTaBfieHme pekoMeHAauuin No c6opy 300/10rMUECKMNX KOMNEKLMIA.

CocTaB/eHu1e onncaHnin NPogeccuia, CBA3aHHbIX C 300/10TEN.

O6LLas opraHM3aLms XXMBOTHOIO OpraHn3mMa.

Oco0eHHOCTH CTPOEHUsl KMBOTHOM KJIeTKH. MHOIOKIETOYHOCTb. TKaHu
XXMBOTHOrO opraHusma. CTpoeHMe M (PYHKUMWM TKaHel >XMBOTHOMO OpraHu3ma.
OpraHbl U CUCTEMbI OPraHOB >XMBOTHOFO opraHusma. ®opma Tena XMBOTHOrO,
CUMMETPUA Tena, pasmepbl Tena.

Jlabopamopnsle u npakmuyeckue padomot

WccnegosaHme KNETOK M0 MUKPOCKOMOM Ha BPEMEHHbIX MUKpOMNpenapaTax.

CpaBHeHe pacTUTeNIbHOM 1 XXMBOTHOW KNETOK.

3yueHne TKaHel XXMBOTHBIX.

CTpoeHne H KU3HECACATCIbHOCTD )KUBOTHOI'O Opranu3imMa

Opl"aHl/IZiMeHHblﬁ YPOBE€HL OpPranu3anuu ;kKM3HU

IlutaHue y KUBOTHBIX. JTanbl MUTaHUA Y >KUBOTHbLIX. TUMbI NMUTAHUA.
QHAOUMTO3 M 3K30oumTo3. KnetoyHoe M MNOJIOCTHOE  MULLEBapeHMe.
MponcXoXaeHne nNULEBapUTENIbHOW CUCTEMbI. 3BOMOUMS MULLIEBAPUTENBHOM
cuctemMbl. PasfieneHve NULEBapUTENIbHOM CUCTEMbl Ha oTAenibl. OCO6eHHOCTH
MUTAHNA PaCTUTENIbHOAAHBLIX XMBOTHbIX. OCOOGEHHOCTM MUTAHUA  XULLHbIX
YXVBOTHbIX.

Jlabopamopnsie u npakmuyuecxkue padoomol

N3yyeHne nuTaHWA NPOCTEWLIEro Mnoj MWUKPOCKONOM Ha BPEMEHHbIX
MUKponpenaparax.

N3yyeHne nuTaHWs OTAENbHbIX MpefcTaBUTENed  Pa3fIMYHbIX TPy
YKMBOTHbIX.

TpaHcnmopT y KHBOTHBIX. TPaHCMOPT Yy CTPeKawoLwmx 1 rybok. onoctu
Tena y XMBOTHbIX. MPOUCX0X/AEHNe U CTPOEHME MEPBUYHONM NonocTu. Pa3sutue
BTOPUYHOM (LLeNIOMMYECKOI) MOMOCTU. OBOMOLUMA MOMOCTEN TeNa Y YKMBOTHBIX.
PYHKUMN MEePBUYHOM M BTOPUYHOM NONOCTU Tena. MpuuMHbl BO3HUKHOBEHUSA
TPaHCMOPTHON cucTeMbl. POPMUPOBaHME KPOBEHOCHON CUCTEMbI. PYHKL MK
KPOBEHOCHOM CUCTEMbl. 3aMKHYTblE W He3aMKHYTble KPOBEHOCHbIE CUCTEMbI.
CBA3b TWMa KPOBEHOCHOW CUCTEMbI CO  CTPOEHMEM  MOMOCTU  Tena.
KpoBoob6patyeHne. Cepaue. OBOMOUMA KPOBEHOCHOW CUCTEMbI Y MO3BOHOYHbIX
YXMBOTHbIX.

JlbIxaHue 'y JKMBOTHBIX. VICNO/Mb30BaHWe KuUCopoda >KUBOTHLIMMU.
Anddysns. [bixaHne NOBEPXHOCTbIO Tena. [blXaHue Y ABYXCMONHbIX XXUBOTHBbIX.
dopmMmpoBaHNe [bixaTeNbHbIX OpraHoB. [bixaHuWe B BOAHOWN cpefe. >Kabpsbl.



[bixaHve B HazeMHOW cpefe. [bixaHue npu nomoLum Tpaxei. JIErkme. 9BonoUMA
[bIXaTe/lbHON CUCTEMbI Y MO3BOHOYHbIX XXUBOTHbIX.

Boinenenue y xuBoTHbIX. OcMoc. OcMoTuyeckoe paasneHue. CTpOeHMe
BblAe/IMTE/IbHOW CUCTEMbI Y YKMBOTHBIX. BOJIOLMS BbILENIUTENIbHOW CUCTEMbI Y
YXUBOTHbIX. BblgenvtensHas cucrtema HepuananbLHoro TMna.
MpoToHepuamaibHas BblenuTeNbHan cuctema. MeTaHepuamanbHas
BblAenuTesibHasa cuctema. CBA3b CTPOEHUS BbI4E/IUTENbHOW CUCTEMbI C TUMOM
nonoctn Tena. BblgenntenbHble CUCTEMbl aKTUMBHOIO Tuna. Manbnurunesble
cocyAbl. OBOMOLUNSA NOYEK Y NO3BOHOYHBIX YXMBOTHbIX.

Onopa u aBuKeHHe Yy KMBOTHBIX. OpraHbl [BWKEHUA Yy KNeTKW.
mgpocTaTuyecknii  ckenet.  HapyXHbll  CKeneT.  BHYTPeHHWA  CKenerT.
dopMm1poBaHNe PblYaXKHLIX KOHEYHOCTEW, NpaBuio pblvara. 3BOJHOLMUA OMNOPHO-
ABUraTesibHOM CUCTEMbI Y NMO3BOHOYHbIX XXMBOTHbIX. CTpOeHWe MbilL,. [JB/KeHne
B BoAe. NnaBaHue. BbiTankMBaroLasa cuna. lNnaearenbHble Nysbipy. JBUKeHKe B
Ha3eMHO-BO3AYyLLUHOM cpefe. MonéT. MoabeMHas cvuna. PasnnyHble TUMbI MNONETa.

Peryasinusi sku3HeesATEIbHOCTH Y KUBOTHBIX. HEpBHaA U rymopanbHas
perynaums. OCO6eHHOCTM HepBHOW perynaumn. OudidysHas HepBHas CUCTeMa.
MaHrnmn. LleHTpanbHas 1 nepuepuyeckas HepeHad cuctema. Lledanusaums.
IBO/MIIOUMA HEPBHOW CUCTEMbI Y MO3BOHOYHbLIX >KMBOTHbIX. [TOpMOHa/IbHas
perynaums. OCOGEHHOCTV TFOPMOHaIbHOW  perynaumun. [pyMepbl HEPBHOW U
rOPMOHa/ILHON perynsayun.

Pa3Hoo0pa3ue :KMBOTHBIX

JIByXC/I0MHBIE M TPEXCJIOMHBbIE SKHBOTHbIE M HMX OCOOCHHOCTH.
[ByXcnovHble XMBOTHble. Tun Crpekaiowme, wanm  KuweyHononocTHbIe.
OCOGEHHOCTM  KNETOYHOW  OpraHuM3aumMu.  3nNuaepMuc 1 ractpogepmuc.
CTpeKkatefibHble KNeTKW. XKM3HEHHbIA LMKN CcTpekaowmx. PopmmpoBaHme
Mefy3bl. XKXU3HEHHbIV UMK CUMGOMAHBIX U TMAPOUAHLIX Meay3. Kopansbl.

Jlabopamopnsie u npakmuyueckue padomeot.

13yyeHune CTpoeHUA 1 XXN3HeLeATeNbHOCTU TUApPbI.

M3yyeHne XMMUYECKOro CcOCTaBa CKefleTa KOJIOHWA/IbHbLIX KOpasi/ioBbIX
NonnoB.

Tpéxcaoiinbie skuBoTHBbIE. DOPMUPOBaHNE NOMOCTM Tena. OCO6EHHOCTU U
(hyHKUMM BTOPWUYHOI nonoctu Tena. OpraHbl BblAeneHWs: NPoTOHehpuann un
meTaHedpuann. O6LLMIA NNaH CTPOEHUS TPEXCNOMHOMO XXMBOTHOr0. OCO6EHHOCTK
opraHuM3aumMm  TPEXCNOMHbLIX  XXMBOTHbIX.  BunartepanbHas  (4BYCTOPOHHSS)
CUMMeETpUA. MepBUUYHOPOTBIE XKMBOTHbIE. TPOXOMOPHbIE YXMBOTHbIE. JIMHAOLME
YXVBOTHbIE. BTOPUYHOPOTLIE XXNBOTHbIE.

Tun Ilnockue uepBu. OCOBEHHOCTM OpraHM3auMM MIOCKUX YepBelt Ha
npvMepe MOMOYHOM nnaHapun. CTPOeHWEe MOKPOBOB U KOXXHO-MYCKY/IbHOIO



Mellka. MNapeHxnma. CTpoeHue MuLLEBAPUTENbHON, BblAeNNTENbHOW U HEPBHOW
cuctem. TllpucnocobneHre MNIOCKMX YepBeil K napasutuamy. CocabLymKu.
YKM3HEHHbIA LMK NEYEHOYHOro cocablimKa. JIEHTOUHbIE YepBU. YXMU3HEHHbIN
LMK LUMPOKOro NleHTela M 6blubero (CBMHOIO) UenHa. [pyrue npeactaBuTenm
napasuTUYecKnX NAOCKMX 4epseid. MpodumnakTuka 3ab0neBaHWUiA, Bbl3bIBAEMbIX
MIOCKUMU YePBAMMU.

Jlabopamopnsle u npakmuyeckue padomaot

N3yyeHne >Kn3HedesTeNbHOCTW, BHELIHEro W BHYTPEHHEr0 CTPOEHWS
MPECHOBOAHbIX MI0CKUX YepBEN.

N3yyeHne CTPOEHUS napasMTUYECKMX MIOCKUX YepBeld Ha  BNAXHbIX
npenaparax.

Tun Kpyriasie depBu. OCOOGEHHOCTM oOpraHM3aumMm KpyribiX Yepseil.
CTpoeHMe KpYr/bIX YepBeil Ha MpuYMepe YenoBeYecKoW ackapuabl. IOKpOBbI U
KOXHO-MYCKY/IbHbI MeLLOK HeMaTod. JInHbka. CTpoeHue 1 (PYyHKLMOHUPOBaHMe
CUCTEM OpPraHoB Hematog,. XXM3HEHHbIN LMK Ye/I0BEYECKOA ackapuabl.

Jlabopamopnsie u npakmuyecxkue padoomol

3yyeHne CTPOEHUS YeN0BEYECKOIN (CBMHOM) acKapupbl.

Tun Koabuareie yepsu. OCO6EHHOCTM OpraHn3aLUmmn KonbyaTbiX YepBei Ha
npyMepe A0XAeBoro vepss. CTPOEHME NMOKPOBOB M KOXHO-MYCKY/IbHOr0 MeLLKa.
OpraHuzaums nonoct Tena. CTpoeHMe NULLEBapUTENIbHOM, KPOBEHOCHOWA,
BbIAENIMTENIbHOW W HEPBHOW CUCTEM. PasMHOXEHMe KO/bYaTblX YepBeW.
Pa3Ho06pa3une KobyaTbIX YepBeil.

Jlabopamopnsle u npakmuyueckue padomeot.

3yyeHne BHELLHEro U BHYTPEHHErO CTPOEHMS [JOXKAEBOr0 YepBs.

3yyeHne BHELLHero u BHYTPEHHEro CTPOEHUS MeANLMHCKON MUSBKMK,

3yyeHne CTPOEHNA MHOTOLLETUHKOBbIX YepBeW.

Tun MoJumockn. OCOBGEHHOCTM OpraHu3aLmMmM MonncKoB. CTpoeHne Tena
MOMIMOCKOB. PeayKumus LEeNOMUYECKOM MOAOCTU: MNPUYMHBLI U NOCNEACTBMS.
dopmMMpoBaHME  MaHTUMHOM  MNONOCTM U pPakoBWUHbI.  CTpoeHME U
(YHKLUMOHMPOBaHNE CUCTEM OpraHoB MOJIIKOCKOB. Pa3Hoo6pasve MOJIHOCKOB.
[ ByCTBOpYaTbIe MO/TKOCKN. BPHOXOHOrMe MONITKOCKK. [T 0/T0BOHOT e MOJI/THOCKMN.

Jlabopamopnsie u npakmuyueckue padomeot.

3yyeHne BHELLHEro N BHYTPEHHErO CTPOEHMS BYCTBOPYATOr0 MOJI/IHOCKA.

3y4eHne BHeLLHero n BHYTPEHHEro CTPOEHMst 6PHOXOHOroro MosICKa.

3y4eHne BHeLLHero n BHYTPEHHEro CTPOEHMS TO/I0BOHOIOr0 MOJ/HOCKa.
3yueHne CTPOEHNS PaKOBUH MO/JTHOCKOB.

Tun Ynenucronorume. OCOOGEHHOCTN OpraHM3aUUn YneHUCTOHOrmx. MnaH
CTPOEHWS UNEHWCTOHOIOr0 >XKMBOTHOMO. PefyKuus BTOPUYHOM MONOCTU Tena:
NpUUYMHLL 1N MocneacTeus. PasfeneHve Tena Ha oTAenbl.  KOHeYHOCTM



uneHucToHormx.  CTpoeHVe U (PYHKLUMOHMPOBAHME  CUCTEM  OpraHoB
UNeHUCTOHOrnX. OpraHbl  YyBCTB  Y/IEHUCTOHOrMX. OCHOBHble  rpynnbl
YNeHNUCTOHOT UX.

Kaace PakoooOpasubie. CTpoeHMe W MOPKOSIOTMS  pPakoobpasHbIX Ha
NMpumepe pevyHoro paka. PasHoobpasve pakoobpasHbIX.

Kiaacc ITaykooopasubie. CTpoeHWe M MOPKOOrna naykooobpasHbIX Ha
npumepe nayka-kpectoBuka. PasHoobpasme naykoobpasHbIX.

Kaacc Hacexomble. CTpOeHME W BHeLIHAA MOP(OMIOrnsa HaceKoMbIX.
KOHeyHOCTM M poTOoBble annaparbl HACEKOMbIX. YXU3HEHHbIA LMK HACEKOMbIX.
Hacekomble ¢ HenosiHbIM NpeBpaLleHnemM. Hacekomble ¢ MOHbIM NMpeBpaLLeHnem.
Kykonka. OCHOBHble OTpAAbl HAaCEKOMbIX C HenoiHbIM  MNpeBpaLLleHMEM:
MpamMokpbinble, MNonyXecTKokpbiible, Bwmn n Myxoedbl. OTpagbl HACEKOMbIX C
MONHbLIM MpeBpaLleHneM: >XeCcTKOKpblable, [lepenoHYaToKpbinble, [BYKpbIble,
YeLlyeKpeblnble, Bnoxu.

Jlabopamopnsie u npaxmuyueckue padoomol

3yyeHne BHeLLHero CTPOEHNA U KOHEYHOCTE PakoobpasHbIX.

V3yyeHre BHYTPEHHEr0 CTPOEHUS pakoobpasHoro.

3yyeHre CTPOEHMS pOTOBOIO annapaTa M KOHEYHOCTe HaCeKOMOro.

13yyeHne BHYTPEHHEr 0 CTPOEHMA HAaCEKOMOT 0.

3yyeHre BHELLHEro CTPOEHNSA 1 B1OOMMN HAaCEKOMbIX PasHbIX OTPSAAOB.

OnpefeneHve NpeacTaBUTENEN Pa3/IYHbIX OTPSL0B U CEMENCTB HACEKOMbIX
C UCNO/Ib30BaHNEM OMpeaenuTenen.

Tun XoppoBble. OC06EHHOCTM OpraHM3auuMv  XOPAOBbLIX  >KMBOTHbIX.
Mpu3HaKN XOPAO0BbIX XXUBOTHbIX: IN0TKA C XXabepHbIMU LLENAMU, XOpAa, HepBHas
Tpy6Ka, 3HAOCTU/Ib, MOCTHATa/IbHbINA XBOCT. M0/10CTb TeMa XOPA0BbLIX XUBOTHBIX.

Moatmn Monosoxopaosble. CTPOEHME N XKN3HeAeATeNIbHOCTb NaHLETHUKA.

Jlabopamopnsle u npakmuyeckue pabomaot

M3yyeHne BHEWHero W BHYTPEHHEro CTPOeHWA  NaHUeTHMKa Ha
(hMKCMpPOBaHHBIX Npenaparax.

Pa3H006pa3ne H IBOJIOIUA ITO3BOHOYHbBIX )KUBOTHbBIX

O6LLKMin 0630p CTPOEHUSA U Pa3BUTUNA NO3BOHOUHBIX XXMBOTHBIX.

dopmupoBaHne ckeneta. Koctm mn xpawm. OThensl Tena MO3BOHOYHbIX
YKMBOTHbIX. BucuepanbHbii U TYNOBULHBLIA  OTAeNbl. OCHOBHble rpynnbl
MO3BOHOYHBIX YXUBOTHbIX. BecyentocTHble 1 YeNtCTHOPOTbIE. YKabepHble Ayru,
(hopMUpOBaHME YENHOCTEN.

OCO6EHHOCTM CTPOEHWA CUCTEM OPraHoB MO3BOHOYHOIO >KMBOTHOIO.
MonocTtb Tena. MNuuwiesaputensHaa cuctema. KpoBeHocHas cuctemMa. [bixarensHas
cuctema. MeTaHe(puamanbHas BblaennTenbHad cuctema (Noyku). HepsHas
Tpy6ka. OTAe/Nbl HEPBHOW CUCTEMBI.



Haakiaacce PpIOBI

OCO06eHHOCTM CTPOEHMSA U OpraHmM3aumny pbld Ha NPUMepe PeYyHOro OKYHS.
Yewys pbl6. CkeneT pbl6. CTpoeHME NULLEBAPUTENIbHOW, KPOBEHOCHON W
BblaeMTenibHOM cucTeM. [pbixaHve y pblb. YXKabpbl pbl6 1 xabepHblid annapar.
HepsHaa cuctema pbl6. OpraHbl YyBCTB pbl6. BoKoBas NMHUA. XpALLeBble PblObl.
OCO6EHHOCTM CTPOEHUSA U XKM3HeAeATeNIbHOCTU. KOCTHble pblbbl. Jlyyenépble u
nonactenépsble pbibbl.

Jlabopamopnwie u npakmuueckue pabomol.

13yyeHre BHELLIHErO Y BHYTPEHHENO CTPOEHMS PblObl.

M3ydeHne cKeneTa KOCTHbIX U XPALLEBBIX PblO.

3yyeHune pasHoobpasuns pblo.

OnpepeneHvie Bo3pacTa pbl6 Mo yeluye.

BrIxoa M03BOHOYHBIX HA cylny. AMGuOuU, uiau 3eMHOBOAHbIE

MpeAnocbIIKA BbIXOAa MO3BOHOYHbIX Ha cylly. ®opMMpoBaHUe PblYaXKHOM
KOHEYHOCTU. OCOBEHHOCTM CTPOEHMS W opraHM3auun am@ubuin Ha npumepe
TpaBAHOMN NArywku. Ckenet ammouii, oTAeNbl NO3BOHOYHMKA. MnLeBapnTeibHas
cuctema y amgunémnin. CTpoeHne KPOBEHOCHOW CUCTEMbl W pa3fenieHne KpoBu Y
amunéunin (apTepuanbHblil KOHYC). [biXxaHne Yy amgubuii, ponb 4YenrCTHOro
annapata. KoxkHoe AbixaHue. PopMUpOBaHME TYNOBULLHBIX TMOYEK W KX
0cobeHHOCTU. HepBHas cuctema. OpraHbl YyBCTB. XXU3HEHHbIA LMK aMOUOUIA.
fonoBacTMK. HeoTeHMs y amguouii n perynaumsa metamopdosa. OCHOBHble
rpynnbl ampuonia.

Jlabopamopnsle u npakmuyeckue pabomaot

3yyeHne BHELLIHEro Y BHYTPEHHENO CTPOEHMS NArYLIKU 1 TPUTOHA.

3yyeHne ckeneta fAryLwKkum.

3yyeHre NHAMBMAYAIbHOTO Pa3BUTUA 3eMHOBOLHOIO.

AmHMOTHI. Peniriiinm, uwiu IlpecMmbikarommecst

MpucnocobneHns  MO3BOHOYHLIX JKMBOTHLIX K PasBUTUIO Ha CyLLe.
3apo/blLeBble 060104KM 1 UX GYHKUMK. OCOBEHHOCTM CTPOEHUSA U OpraHu3aLmmn
PENTUNIA Ha NpUMepe NPbITKON sllepuLbl. OCO6EHHOCTM CKeNneTa U KOHeYHOCTEN
penTunuin. MpyaHas Knetka. [ABmxeHue y penTuania. MuwesapuTenbHas cMcTeMa.
KpoBeHocHas cuctema. Kpyru KpoBoobGpalleHuss W pasfefieHne KposBu B
Xenygouke cepaua. AbixaHne pentunnii. ®opmMmpoBaHMe Tas3oBbIX MOYEK M KX
0ocobeHHOCTN. HepBHas cuctemMa. OpraHbl YyBCTB. Pa3MHOXeEHMe U pa3BUTUe
penTunuii. OCHOBHbIE FPYNMbl PENTUIINA.

Jlabopamopnsle u npakmuyeckue padomot

3yyeHre BHELLIHEro 1 BHYTPEHHErO CTPOEHMS ALLEPULLbI.

3yyeHne ckeneTa AawepuLbl.

M3yyeHre pasHO06pasns NPecMbIKatoLLMXCS.



ITrubI

OC06eHHOCTM CTPOEHUS M OpraHu3auumM NTuUL Ha NMpUYMepe CU30ro ronyos.
MpucnocobneHnsa ntuy, K nonéty. lMepbd. Pa3BuTve nepa, CTPYKTypa MNepbeB.
Tunbl  nepbeB. OcCOGEHHOCTM B CTpoeHMM ckeneta. LleBKa, mnpska.
dopmmpoBaHne Kung. OCOOGEHHOCTM CTPOEHUA MNULLEBAPUTENIbHOW CUCTEMBI.
CTpoeHMe KpOBEHOCHOW cuCTeMbl. Pa3feneHve KpoBu B cepaue. Kpyru
KpoBoo6palleHns y ntul. OCOB6eHHOCTU AbiXaTeNlbHOW CUCTeMbl. Bo3gyliHble
MeLKM W1 napabpoHxn. MexaHu3M [ABOMHOro AbixaHusi. CTPOeHMe HepBHOM
cuctembl.  Pa3BuTme  Mo3keuka. OpueHTauma ntuy.  OpraHdbl  YyBCTB.
BbigenuTencHasa cuctema. Passutve ntuu. CTpoeHue aiya. PopmumpoBaHue
AnLEBbIX 060104eK. NoBefeHNe NTULL. ToKoBaHKe. POPMUPOBaHME THE3A,

Jlabopamopnsie u npaxmuyueckue padoomol

13y4yeHne BHeLLHEero N BHYTPEHHEr0 CTPOEHUA NTULL.

3yuyeHne ckeneta NTULbI.

13yyeHne BHeLLHEro CTPOEHNA 1 NepbLeBoro NOKpPoBa NTuL,

3ydeHne cTpoeHus ArLa NTu.

OnpefeneHne NTUL, C UCMNOJ/b30BaHKEM ONpesennuTene.

MuekonuTaomme

OCO6EeHHOCTM CTPOEHMS M OpraHM3auMmM MIEKONUTAKOWMX Ha npumMepe
AOMOBOM Mbiwn. dopmupoBaHue wepcTn. CTpoeHWe Bonoca. Twurbl BOJOC.
CanbHble 1 noToBble Xenesbl. Ckenet maekonutarowmx. OCO6eHHOCTU CTPOEHMS
cKefneta KOHeyHocTeil. 3ybHas cuctema. CBA3b 3yOHOW CUCTEMbI C  TUMOM
nuTaHnsa.  PasHoobOpasve  3y6HbIX  cucTtem. [luuleBapuTesibHad  cucTema
mnekonuTarowmx. OCOBEHHOCTN CTPOEHUA NULLEBAPUTE/NIBHON CUCTEMbI Y
pacTUTeNbHOSAAHbIX MaekonuTarowmx. CTpoeHne KPOBEHOCHOW cuUcTeMbl. Kpyru
KpoBooOpaleHuns. [bixatenbHas cuctema. CTpoeHMe NErkux, asibBeosigpHoe
AblxaHue. [AOunadparma. TynoBULHbIE MOYKM W HePPOHbI  MIEKOMUTAOLLMX.
OCO06eHHOCTM HepPBHOW CUCTEMbl MieKonuTatowmx. OpraHbl 4yBCTB. PasBuTume
mrekonuTarowmx. dopmmuposaHve nnaueHTbl. OCOBEHHOCTM MiaueHTapHOro
nnTaHua. Cuctema mnekonutarowmx. NMepso3sepn. Cymyatbie MIeKonUTaroLme.
MnaueHTapHble MaekonuTaroLme. CoBpeMeHHasa cucTema MIEKONMUTaIOLLMX.

Jlabopamopnsle u npakmuyeckue pabomaol

N3yyeHne  CTpoeHuss  Yepena U 3yOHOM  CUCTEMbI  Pa3/INYHbIX
M/IEKONUTAIOLLNX.

3yuyeHune pasHo0bpasnst MIEKOMUTAOLNX.

3yuyeHne CTpoeHNs cKeneTa MIeKoNmUTaroLLnX.
IBOJTIOIUA M DKOJIOTHA *KHBOTHBIX

3B0oMOLUMA 6ECNO3BOHOUHbIX XXMBOTHbLIX. OBOMHOLMA XOPAOBbIX XXNBOTHbIX.



Cpefa 006MTaHMA W 3KOMIOTUYECKAA HULWIA. IKOMOrMYeckne (akTopbl.
ABNOTMYECKME, OWOTMYECKME W aHTPOMoreHHole  aktopbl. OCHOBHble
9KOJIOTUYECKME 3aKOHbl. 3aKOH OMNTMMYyMa. 3aKOH SIMMUTUPYIOLLEro akropa.
3aKOH 3K00rMyeckom MHAMBUAYaNbHOCTY BMAOB. MpucnocobnieHns opraHn3mMoB.

BogHaa cpefa obuTaHuA. XapaKTepucTuka BOAHOW cpefdpl. MIOTHOCTL U
Temnepatypa Bogbl. CONEHOCTL BOLOEMOB. PacTBOPUMOCTbL Kuciopoda U
Yrnekncnoro rasa B Boge. Mopckue opraHusmbl. [1aHKTOH, HEKTOH, GeHTOC.
OCO6EeHHOCTM CTPOEHUS MMAHKTOHHbLIX OpraHM3MoB. [1pUCrnoco6/1eHNs K XXU3HU B
Tonwe BoAbl. OCOGEHHOCTM CTPOEHUS UM O6UONOrMA BEHTOCHLIX OpPraH1M3MOoB.
[MpecHoBOAHble oOpraHu3mbl. [Mpobnembl  ocmoperynaumu.  pucrnocobneHuns
OPraHM3mMoB K >XM3HW B MOPCKOIA 1 NPecHoin Boge. BTOPMUYHOBOAHbIE OPraHn3Mmbl.
dPopmMmMpoBaHNe MIaBHUKOB U MnaBaTe/lbHbIX NEPErnoHOK.

HasemHO-BO3AyLlUHas cpefa o6uTaHMs.  XapaKTepucTuka  Ha3eMHO-
BO34YLLUHOW cpefbl 06UTaHus. MNIOTHOCTb U BNAXXHOCTb Cpefbl. BbIXog, XMBOTHbIX
Ha cywy. MNpumepbl aganTaymnin K Ha3eMHbIM YC/TOBUAM 06UTaHUA. POpMMpoBaHme
NErkux, MabMUrnmeBbIX COCYA0B U KYTUKY/Ibl Y UYIEHUCTOHOrNX. dopmMmpoBaHue
KOHeyHocTeld. OCOGEHHOCTU [bIXaHUsi W BOAHOro OGanaHca Yy Ha3eMHbIX
opraHusmMoB. AfanTaumn K nonéty y nTul, HaCEKOMbIX MU PYKOKpPbINbIX. Mpasmno
AnneHa. lNpasnno beprmaHa.

MouBeHHasA cpefa 06MTaHMS. XapaKTepucTuka noYBeHHOW cpefbl 06UTaHNS.
OCO06eHHOCTM CTPOeHWA W ajanTauum MOYBEHHbIX OpraHuM3MoB. AganTtauuu
KONbYaTbIX YepBeil, HACEKOMbIX U MO3BOHOYHbLIX YXMBOTHbIX K MOYBEHHOW cpefe
obutaHms.

OpraHu3meHHast cpefia 06uTaHWA. XapaKTepucTuka OpraHnM3MeHHON cpeabl
o0butaHma. MpucnocobsieHns opraHnM3MoB K Mapasutusmy. B3anMoOTHOLLeHWS
napasuT—xo3auH. MapasuTbl 1 MnapasuTouabl. IKTONapasvuTbl U 3HLOMAPasUTHI.
Mapa3uTuyeckne MAOCKWE, KpPyrfble, Konb4aTble 4epBu. [MapasuTuyeckue
YneHUCToHOrne. PopmmnpoBaHne NPUCOCOK N KPHoUbeB. POPMUPOBaHME MOTHbIX
MOKPOBOB. PeayKLKMs CEHCOPHbIX OPraHoB 1 APYrnx CUCTEM OPraHoB.

Jemoncmpayuu >XMBbIX XMBOTHbIX, 4yyes, KOMNEKUWI, pa3faTovyHOro
matepvana, Myns>Kerd nU mopenei, Tabnuu, cnaigos, BUAEOPUILMOB W CaTOB
VHTepHeTa, NOKasblBaOLLMX NPUCNOCOBIEHHOCTb XXMBOTHBLIX K YCNOBUAM Cpeabl
06UTaHMS, LENM N CeTU NUTaHUS B 3KOCMCTEMAX, pPacnpoCTPaHeHME XXMBOTHbIX B
MPUPOAHBIX 30HaX 3eM/n, reorpauyecknx KapT ((KMBOTHbIA MUP 3eMAn).

Jlabopamopuwie u npakmuueckue pabomot

3yyeHre NpMpoAHOro coobLLecTBa: cocTaBa U CTPYKTYpbI.

IKCKYpCUS UK BUAEOIKCKYPCUS.

Ce30HHbIe AB/IEHNSA B YKN3HWN YXUBOTHbIX.

7KuBOTHBIE U YeJIOBEK



Bo3geicTBMe YenoBeka Ha >XMBOTHbIX B MPUPOAe: NPSMOe N KOCBEHHOE.
[MpoMbICNOBbIe XMBOTHbIE (PbIGOIOBCTBO, 0X0Ta). BeaeHre NpomMbICia XXUBOTHbIX
Ha OCHOBe HayyHoro nopxopa. OpomalliHMBaHWe >XWBOTHbIX. [AunKue npegku
AOMaLUHUX  XMBOTHbIX.  Cenekums.  Tlopofbl.  VICKYCCTBEHHbI  0T6Op.
KoHTpacTHble (POpMbI XXMBOTHBLIX MO OAHOMY M TOMY >Xe MPU3HaKy B npefenax
ofHoro Buaa. KoHMpOBaHME >KMBOTHLIX. KNeTouyHble, XPOMOCOMHbIE W
reHeTUYecKne TEXHOMOTUN B CO34aHUM HOBbLIX MOPOL CeNbCKOXO35NCTBEHHbIX
YXMBOTHbIX.

3HayeHVe [JOMALUHWX XKMBOTHbLIX B XXM3HW 4enoBeka. >KMBOTHbIE
Ce/IbCKOXO035INCTBEHHbIX yrogui. [TnyeBoacTBO. JKMBOTHOBOZACTBO.
PacnpocTpaHéHHble WH(eKUNOHHbIE 3ab0/1eBaHNA Y  [OMALUHUX >KUBOTHbIX,
AnunzooTnn.  TpuHUMNBI  NPOPUNAKTUKM M NIEYEHUss  PacnpoCTPaHEHHbIX
NH(EKUMOHHBIX 3a60MeBaHNA  [AOMalLUHUX >KMBOTHBIX. XMBOTHbIE-BPEANTENN,
MeTOo/bl 60pbObI C XXMBOTHLIMU-BPEAUTENAMMU.

fopop Kak cpefa 06uTaHus, co3faHHas yenoBekKoM. CUMHAHTPOMHbIE BUAbI
XXMBOTHbIX. AfanTtauma >XMBOTHbIX B YCNoBUAX ropoga. BoccTaHoBneHue
UMC/MIEHHOCTU PefKMX BULOB XKMBOTHbIX: 0COB0 OXpaHsiemble NPUPOAHbIE
Tepputopun (OOMT). BuoctepHble pesepBatbl. KpacHas KHUra >XMBOTHbIX
Poccuun. Mepbl coxpaHeHUs 1 BOCCTaHOB/IEHUSA XXMBOTHOIO MUpa.

Jemoncmpayuu 4yyen, KONNekuuwin, tabnuy, cnaingos, BUAEO(UIbMOB U
CalTOB VIHTEpHeTa, MOKa3blBAKOLLMX OXPAHAEMbIX M MPOMbIC/IOBbLIX YXMBOTHBbIX,
cnocobbl pbl60/IOBCTBA, OXOTbl, aKKIMMaTU3aumMuM W pasBefeHns [oMalLHUX
YKMBOTHBIX, XXMBOTHbIX CEMIbCKOX03AMCTBEHHbIX YrOAMiA, CNOCOObI OXPaHbl PeAKNX
YXMBOTHbIX, NPUB/IEYEHUA U 0XPaHbl XXMBOTHbIX ropoja.

Jlabopamopnsie u npaxmuyuecxkue padoomol

3yyeHne HaCeKOMbIX-BPeANTENEN CENbCKOXO3ANCTBEHHBIX KY/bTYP.

HabntofeHus 3a nTuLamy B ropoAckom cpese.

9 KJIACC

BBenenne

Cuctema OMONOTMYECKMX HAyK, W3y4yarOLMX YenoBeKa: LMUTONOrus,
rMCTONOrMNSA, 3MOPUONOrNSA, TeHeTUKa, aHTPOMoorns, aHaTOMUS YesloBeKa,
(hn3nonorms yenoBeka n Apyrue MEAULMHCKIE HayKN.

Mpodeccnm, CBA3aHHbIE C HayKaMu O 4enoBeke. [lepcnekTyBbl Pa3BUTUS
3HaHWI 06 opraHM3Me YesIOBEKE N ero CBA3AX C OKPY)KaKOLLEN cpeaoi.

[emMoHCcTpauna Tabnuy, cnaigos, BMAEO(PUIBMOB W CaTOB WHTEpHeTa,
MOKa3bIBaOLLMX pa3Hble GMOMOrNMYecKne AUCUUNANHDBI, CBA3AHHbIE C U3YYEHWUEM
yenoBeKa, NPOMECCUIA, CBS3aHHbLIX C MW3Y4YeHWEM OpraHuM3Ma YesioBeka U
MeANLNHON.



OO01mmii 0030p KJIETOK M TKAHEH OPraHu3Ma YeJ0BeKa

OOMeH BeLLEeCTB KaK OCHOBA XW3HW 4efioBeka. benku, nunuibl, Yrnesoasbl,
HYK/TEMHOBbIE KWUCNOTbI, HU3KOMONEKY/NAPHbIE COeAMHEHUS, BKIKOYasA BUTAMUHBI.
XUMNYECKOe CTPOEHME, 0COBEHHOCTM U (PYHKLMKU 6e/IKoB, MMNUA0B, YINeBO0B,
HYKNEWHOBbLIX  KMCNOT WM HU3KOMONEKY/SIPHbIX  COeAUHeHUn. ATP -
YHMBEpPCa/IbHas 3HepreTnyeckas BastoTa KneTku. ObLuee NOHATHE O KaTabosm3me
(Ha npumepe KMETOYHOrO [AbIXaHWS,, HauMHas C MNOATOTOBUTENIbHOrO 3Tana) W
aHabonm3me (Ha npumepe pPasINYHbIX GUOCUHTE30B, MPOUCXOAALLMX B KIETKe).
CpaBHeHMe K/IETOYHOrO AblXaHusi U  OpoXkeHus. Perynaums  6enkoBoro,
YrNeBOAHOr0, MNUAHOI0 06MmeHa. MpsamMble 1 06paTHble CBSA3M B perynsauun. Posb
(bepMeHTOB ¥ TOPMOHOB B npoueccax O0OMeHa BellecTB. HapylweHus
OMOXMMUYECKMX TMPOLECCOB B KIETKe: aBUTaMWHO3bI, AedekTbl B paboTe
onpefenéHHbIX PepMEHTOB 1 ApYToe.

Liutonornms.  MHoroobpasve  KNetok 1M uUX  AvdihepeHumaums.
OMOpPUOHa/IbHbIE  CTBOJIOBblE  KNETKW, WHAYUMPOBaHHbIE  MIKOPUMOTEHTHbIE
CTBOJI0BbIE K/IETKW, CTBOJIOBbIE K/IETKM B3POC/IOr0 Ye/lIOBEKa.

KneTouHble KOHTaKTbl. MONeKynspHble OCHOBbI OTBETA K/IETOK Ha CUTHasbl.
[MoHATME KNETOUYHOM rnbenn. JIMMUT KNeTOUHbIX AeneHunid, obLuee npeacTaB/eHne
O CTapeHMM Ha KNeTOYHOM W MOJEKYNAPHO-61onormyeckom yposHe. O6Luee
MOHATUE O PaKOBOW TpaHcHopMaLMmn KETOK.

Jlabopamopnsie u npaxmuyueckue padoomol

MpocMOTPp  3NEKTPOHHO-MUKPOCKOMMYECKUX  hoTorpadmii  npenapartos
CTPOEHUS KNETKM N MEXKNETOYHbIX KOHTAKTOB.

Tunbl TKaHel opraHvM3Ma 4esioBeKa: anuTenmasibHass, HepBHas, MblLLEYHas,
COeIMHUTENIbHAs TKaHW. XapaKTepucTrKa 1 Knaccuhmkaumm anmTennes. HepeHas
TKaHb: HENpoHbl U Helpornusa. CTpoeHne n (M3nMonorus HeipoHa. MoTeHuman
MoKoA ¥ noTeHuuan aenctems. MNMposefeHne HepBHOIro nmnybca. Knaccugpukaums
N MeXaHM3Mbl paboTbl CMHAMCOB. HelpomeamaTopbl U UX pelenTopbl. MbilLeyHas
TKaHb: CKefleTHasA, cepfeyvHas u rnagkas. CTpoeHVe COKpaTUTE/IbHOro annapara
MOMepeYHo-MosocaTblX MblwLl, MonekynspHble MeXaHW3Mbl COKpaleHus W
paccnabneHus. OTAMuMA TNafaKonW  MyCKynaTypbl OT  MOMepeyHo-MosiocaToin.
dusnonorms BO3OYAMMOCTM M COKPATMMOCTM T/1aAKOW MbILLIEYHON TKaHMW.
CoefMHUTENbHAA TKaHb: CBOWCTBA, Pa3/IMyHble TUMbl K/ETOK, XapakTepucTuKa
MEeXK/NeTOYHoro  BewlectBa.  Knaccugmkaums — COeAMHUTENbHBIX — TKaHeMw:
COOCTBEHHO COEAMHUTESNIbHbIE TKAHW, TKaHW BHYTPEHHEN cpefbl, XpsLLeBas TKaHb,
KOCTHasi 1 apyrue.

Jlabopamopnsle u npakmuyeckue padomot

MuKpOoCKoNMpoBaHWe NpenapaToB 0CHOBHbLIX TUMOB TKaHEiA.

HepBHas cucrema



Knaccugpukaums HepBHOW cucTeMbl. LleHTpanbHasd W nepudgepuyeckas
HepBHasa cuctema. CTpoeHMe HepBa, 000/104KK, KaccuuKaumsa HepBOB.
CTpoeHve CMMHHOIO M rofIoBHOrO Mosra. ®PYHKUUW OTAENI0B CMUHHOIMO MO3ra.
MpoBogswMe  MyTM  CNUHHOTO  Mo3ra. AHATOMUS  TO/IOBHOrO  MO3ra;
NpPoAoNroeaTbli MO3r, CTBO/T MO3ra, CpeaHUIA, NPOMEXYTOUHbIA, NepeaHUiA MO3r.
CTpoeHne MOKeUKa 1 KOpbl 60/1bLLNX MOTYLIaPUIA.

®PYHKUMN OTAENOB rOMIOBHOrO MoO3ra M MX YacTeil. YepenHOMO3roBsble U
CMMHHOMO3roBble HepBbl. Comartuyeckad W BeretaTMBHas HepBHas CUCTeMa.
LleHTpbl cOMaTMyecKor 1 BereTaTMBHOM CUCTEM B LIEHTPa/IbHOM HEPBHOW CUCTEME.
PediekTopHas ayra. PedhnekTtopHoe KonbLO. HellpoHHas ceTb. Knaccudmkaumm
peIeKCoB: MOHO- M MOAUCUHANTUYECKMe, 6e3yCI0BHbIE U YC/IOBHbIE U [Apyrue.
Ponb nccnegoaHuii W.MN. ManoBa. ®yHKUMOHaNbHbIE cucTeMbl .K. AHOXMHa.
Vcnonb3oBaHWe npuHUMNA paboTbl HEMPOHHbLIX CeTel B WCKYCCTBEHHOM
NHTENNeKTe.

HapyLueHns paboTbl HEPBHOW cucTeMbl. HelipogereHepauum 1 COBPEMEHHbIE
MeTOo/bl UX fieyeHuns. IHCynbT. JlekapcTsa, NPOXOAsALLMe N He NPoXoasLme vepes
remartosHueanmyecknii 6apobep. MeTofbl UCCef0BaHNSA MO3r0BOI aKTUBHOCTY U
CTPOEHMSI CTPYKTYP HEPBHOMW CUCTEMbI: 3M1eKTpo3HUedanorpaus, peruncrpayms
aKTUBHOCTW pa3/INYHbIX OTAEN0OB MO3ra, MarHWTHO-pe30oHaHCHas Tomorpadgus,
KOMMNbOTEPHast ToMorpadms. VIHTepdeic Mo3r—KoMmnboTep.

Jlabopamopnsie u npakmuueckue pabomut

3yyeHre rmcTonornyecknx npenaparos opraHoB HEPBHOW CUCTEMBI.

3yyeHne CTPOEHUS TO/IOBHOr0 MO3ra Ha MakeTax.
CeHcopHbIE CHCTEMBI

CTpoeHue CEHCOPHbIX CUCTEM: PeLenTopbl, MPOBOAALLAA YacTb, OTAE/ KOpbl,
OCYLLECTBNSAOWMNA  06paboTKy MHGopmaumn. Knaccugukaums peLenTopos:
3KCTepopeLenTopbl, WHTEPOPELLENnTOPbl, MPOMPUOPELLENTOPbl,  MeXaHUYecKue,
TemnepaTypHble, XMMUYecKre, 6oneBble U Apyrue peuentopbl. CoMaToCeHCOpHas
cuctema.

CTtpoeHne rnasa. 3puTefibHble peuenTopbl (Nanoyku U KOMNBGOYKN).
Pur3nYeCKMe U XMMUYECKne OCHOBbLI BOCNPUATUA cBeTa. YépHOo-6enoe 1 LBeToBOe
3peHue. CTpoeHne ceTyatku. poBegeHne 1 06paboTKa 3pUTENILHOTO CUrHana.
AKKoMofaums. BMHOKynspHoe 3peHune. HapylueHus 3peHns 1 MX MNPUYrHbI.
3aboneBaHna rnasa (KOHBIOHKTMBAT W Apyrue) W uX MpouiakTuKa.
CoBpeMeHHble MeTOfbl JIEYEHUS HapyLUEHWA 3PeHWs: flasepHasl KOPPEKLms,
3aMeHa XpycTannka, KneToyHas Tepanus, npoTe3npoBaHime rnasa v gpyrue.

CTpoeHMe Hapy)>XHOro, CpefHero W BHYTpeHHero yxa. KoptueB opraH.
MexaHn3M BOCMPUATMS U 00paboTKM 3BYKOBbIX BOMH. CBA3b LIEHTpa ciyxa u
LeHTpa peun. HapyluieHus ciyxa u Mx npuuvHbl. 3ab0/ieBaHUA OpPraHoB Cryxa



(otuTt n ppyrve 3aboneBaHWs) M ux npodunakTnka. CoBpemMeHHble MEeTO/b!
NeYeHns HapyLleHWIn Ccnyxa: CMyXOBOW arnnapaT, NpoTe3vpoBaHve W Apyrue.
AHaToMus 1 (hr3nonorunsa BectubynspHoro annapara. OTONUTOBBIA annapar.

OpraHbl BKyCa, 060HAHMS, MbILEYHOIO M KOXXHOTO 4YyBCTBa: aHaTOMWA W
(hm3nonorusa, ux HapyLleHus.

Jemoncmpayus pa3bopHbIX MOJENeN rnasa u yxa.

Jlabopamopnsle u npakmuyeckue padomaot

3yyeHune cTpoeHnsa opraHa 3peHus (Ha Myns>ke 1 BNaXKHOM npenapare).

3yyeHune cTpoeHus opraHa cnyxa (Ha Mynisxe).

13yyeHne ructonornyecknx npenapaTos opraHoB YyBCTB.
JHAOKPUHHASA CUCTEMA

OnpepeneHve M OCHOBHble XapaKTEPUCTMKM TOPMOHOB. Knaccudgukaums
FTOPMOHOB MO XMMWUYECKOMY CTPOeHuto. Knaccudukaums peuentopos ropmMOHOB.
MornekynsipHble MexXaHW3Mbl JeACTBUA TOPMOHOB Ha KIETKU-MULLIEHN.

SHAOKPUHHAA (YyHKUMA runoTanamyca. XKenesbl BHYTPEHHeW CeKpeumu
(runous, anndus, WAUTOBMAHAA  >Kenesa, MapawMTOBUAHbIE  Kesesbl,
HaAMOYeYHUKN), BbleNISEMbIE MU TOPMOHbI U UX (PYHKLMW. XKenesbl CMeLlaHHOM
cekpeumn (NOMKeNyaoyvHasa >kenesa, MOJMOBbIE >Kenesbl), Bblgensemble VMU
FTOPMOHbI U UX (YHKUMK. [MnoTanaMo-runogusapHble KOHTYpPbl perynauum
[EeATeNIbHOCTN HEKOTOPbIX XKeNé3 BHYTPEHHel cekpeunn. HapyLueHus, cBA3aHHbIe
C rMno- u runepyHKUMAMM TOPMOHOB. Bupabl caxapHoro puabeta M ux
OCNOXHeHMsA. KneToyHas Tepanus B JleYeHUM 3HAOKPUHHBLIX 3ab0/1eBaHUiA.
Mwnkcegema.

Mpouve opraHbl W TKaHW, BbIAENAOWME TOPMOHBI: MOYKK, Cepaue,
YKeNnya04HO-KMLLIEYHbIA TPaKT, XX1poBas TKaHb 1 Jpyrue.

Jlabopamopnsie u npakmuyuecxkue paoomol

3yyeHune ructonormyecknx npenapaTos 3HAOKPUHHbLIX OpPraHos.
IToBenenue

PetriekTopHas Teopus nosefeHUs. HacneACTBEHHble U HeHac/neLCTBEHHble
(hopmbl noBefeHNs. pocTeilne ycnoBHble peduiekcbl. VIHCTPYMeHTaslbHOe W
apyrvie opmbl 06y4veHus. Lienb. MoTtue. Pediekc. MoTpebHOCTb. Pedineke uenm
no [laBnosy. [OuHamMuyeckuini ctepeoTun. VIMOPUHTUHT. PUKCUPOBaHHbIE
KOMMNMEKCbl ABMXEHMI. CUrHaNbHblE CUCTEMbI. Peub. MbiwneHve. MamMATb U eé
BAbl. KOrHWTUBHbIE (DYHKLUMW HEPBHOW CUCTEMbl. Ponb pasHbiX OTAENoB
FONIOBHOrO MO3ra B Perynsuny [ABMDKEHWIA, CHa WU OOAPCTBOBaHWA, WU ApYrnx
C/TIOXHbIX npoueccoB. MexaHn3Mbl BO3HUKHOBEHWUS aMOLMiA. HeliporymopanbHas
perynaums nosioBoro nosefeHuns. HapylleHus nosefeHUs, UX CBS3b C paboToi
HEPBHOM N 3HAOKPUHHOW CUCTEM, COBPEMEHHbIE METO/bI /IEYEHUS.
OnopHo-ABUraTeJbHBIN anmapar



Koctn. AHaTOMMA KOCTW: HagKOCTHMLA, BHYTPeHHee BELLECTBO KOCTMU.
OcTeoH. Knaccudumkaums kocteld. PocT kocTeil. CoeANHEHNSI KOCTE: NOABUXKHbIE,
MoNynoABMKHbIE, HENOABWKHbIE. CTPOeHMe CycTaBa M CyCTaBHOW CYyMKM.

OceBoOIn CKesnieT: Yepen, NO3BOHOYHUK, PEOpa, rpyanHa. Koctu nmuesoro u
MO3roBoro OTAenoB 4yepera. OTﬂ,eI'IbI NMO3BOHOYHMKA, OCOOEHHOCTWU CTpoeHnd
MO3BOHKOB B pPa3HbIX OTAeNax, MeXM03BOHOUHbIe coeanHeHNs. CTpoeHWe rpygHON
KNeTKW.

CKeneTbl MOSCOB KOHEYHOCTEN U CBOBOAHbLIX KOHEYHOCTEW: aHaTOMUYEeCKMe
0COBEHHOCTU BXOAALLMX B X COCTaB KOCTEW.

HapylleHns CTpOeHUs CKeneTHOW CcucTeMbl. Bo3pacTHble W3MeHeHus,
ocTeonopos. TpaBmbl. 3a60n1eBaHNA ONOPHO-ABUraTeNbHOrO anmnapaTa, CBA3aHHbIe
C npamoxoxaeHneMm. COBpEMEHHblE WHBA3WBHble W HEWMHBa3WBHbIE METO/bI
NeyeHNs: NMpoTesnpoBaHMe CYCTaBOB W MEXMO3BOHOYHLIX AMCKOB, UCMpaB/ieHue
KPW1BU3HbI MO3BOHOYHMKA U ApYrue.

Hemoncmpayun CKeneta 4YenoBeKa, uyepena, KOHEYHOCTeN, MO3BOHKOB,
pacnmnioB KOCTEN.

Jlabopamopnsie u npaxmuyueckue padoomol

I/I3yL|eH|/|e CTPOEHNA CKEeNETA YE/I0BEKA Ha MaKeTax.

Mbliwubl. Pabota MbIWL, MO MePeMELLEHNIO KOCTHbIX pblvaroB. Mbllwupl,
NpUKpennsaoLwmeca AByMsa KOHLAMWU UKW OOHUM KOHLOM K KOCTAM. MumMunyeckume
MbILLLbI KaK MPUMEP MbILLL,, He NMPUKPENIAIOLLMXCA K KOCTAM.

MbiWua Kak opraH nokomouun. O60104KN MbiwLbl. CYXOXUINS N CBA3KN.
[puratenbHble  eauHULbL.  MbIWLUbI-CUHEPTUCTLI N aHTaroHUCTLl.  HepBHasA
perynaums pabotbl Mblwl,. Poib CNMHHOTMO MO3ra, MO3XXeukKa M Kopbl 60/bLLMX
NonyLuapuin.

OCHOBHble MbIWLbl Tena YenoBeka. Hanbonee pacnpocTpaHéHHble TpaBMbl
MbILLEYHO CUCTEMbI U METOABI UX NPOPUIAKTUKN. ATPOGUSA MbILL, MPUYMHBI U
NievyeHune.

Jlabopamopnsie u npakmuyuecxkue padoomol

Oka3aHue NepBoi MOMOLLM NPV NOBPEXAEHNN CKefeTa U MbILLL,

KpoBeHocHas 1 iuMpaTHyecKas CUCTEMBI

OCO6eHHOCTM  CTPOEHUA U (PYHKLUMOHMPOBAHUA  CEPAEYHON  MbILLbI.
AHaToMuA ceppua: SHAOKap4, MWOKapA, anuKaph, nepukapa, >Xenynouku,
npeacepansl, KnanaHbl cepaua. MexaHuuyeckas paboTa cepiua Kak Hacoca.
CepAeyHblin Lmkn. ApTepuanbHoe [aBneHune, nynbc. ABToMaTus. MpoBogsLas
CUCTeMa cepiua. JnekTpuueckas paboTa cepAua. DneKTPOKapauorpaMma.
HepBHasa 1 rymopasbHasa perynaumns pabotbl cepaua. HapylleHns paboTtbl cepaua.
rI/II'IepTOHI/Il-IeCKaFI 00/1e3Hb, cepaedyHad  HEAOCTaTOYHOCTb, aTEpPOCK/IEPO3
KOPOHAapHbIX COCYAO0B, WHMapKT MuoKapha W Tak pganee. LUyHTupoBaHue,



aHrMonnacTuKa, KnetoyHaa Tepanua M ApYrve COBpPEMEHHblE MeToAbl NieYeHns
cepfeyHbix 60ne3Helt. TpaHcnnaHTaums cepaua.

Jlabopamopnsle u npakmuyeckue pabomot

[MPOCMOTP rMCTONOTMYECKUX MPenapaToB CepAeYHON MbILULbI.

AnekTpoKapauorpagpms.

I3mepeHve apTepnanbHOro AaBneHns 1 nynbea.

KpoBeHocHas cuctema 1 numdarmyeckas cuctema.

Kpyrn KpoBooOpaleHns: 60/blIO WM Masblil, OCHOBHblE COCYApbl.
Knaccuukauma cocynoB: apTepuu, apTepuosibl, BeHbl, BEHY/bl, Kanunisapbl.
Pe3ncTBHble, 0OMeHHble M EMKOCTHble cocyfbl. CTpoeHMe CTEHOK COCY[OB.
HepBHasa 1 rymopanbHas perynaums paboTbl cocyfoB. CucTeMHas perynsayus
apTepuasibHOro  JaBfeHuss W Apyrux rnapameTpoB Kposu  (6apopediekc,
XemopeieKC M Tak faanee). HapylwleHus paboTbl cocynoB. ApTepuasibHble U
BEHO3Hble KPOBOTEYEHUA 1 NepBas MOMOLLb NPU HUX.

AHaTOMUA  IUMATUYECKOW  CUCTEMbI:  IMMgaTUYecKne  cocyfbl WU
nnmarmnyeckue y3nbl. MNpUUnHbl 4BVXKEHUSA KPOBU U IMMbI MO COCYLaMm.

Jlabopamopnsie u npakmuueckue pabomol.

13yyeHne rucTonornyecknx npenapaTos CTeHOK COCY/10B.

MepBas NOMOLLb MPY KPOBOTEYEHUSAX.

BHyTpeHHsis cpela opranu3mMa

KpoBb, TKaHeBasA XMAKOCTb, Mmda. MexaHU3Mbl NOAAEPXKaHUA BHYTPEHHEN
cpefbl opraHusma (romeoctas). CBf3b BOLHO-COMEBOro 0OMeHa oOpraHu3ma c
(hopmMrpOBaHEM 1 OTTOKOM TKaHEBOM YXULKOCTMU.

XVMUYECKMA COCTaB MNyia3Mbl KPOBW. POPMEHHbIE 3/IEMEHTbI: 3PUTPOLUTHI,
NeNKoUUTbI, TpoMOGouMTbl. JlelikounTtapHas dopmyna. PYHKUMU  pas/IMyHbIX
(hopMeHHbIX 3n1emMeHTOB. KpoBETBOpeHVE M OpraHbl KpOBETBOpeHUs. MecTa
rméenn pasnnyHbIX (POPMEHHbLIX 3/1EMEHTOB KpPOBW. [pynrbl KPOBW MO CUCTEME
ABO, pe3yc-thakTop 1 Apyrve cucteMbl ONpeaenieHns rpynn Kposu. MNepenvsaHue
Nnasmbl, 3PUTPOLMTAPHOM W TpOMOOUUTAPHOM Maccbl. byepHas yHKUMA
Mnnasmbl KpoBW. TPaHCMOPT rasoB Mo KPOBW. PasnnuHble (hOpMbl reMorsiobmHa.
Perynauma cpofctsa remoriiobmHa K Kucnopogdy. CBépTbiBaHWE KPOBM,
(mbprvHONMTMYECKAs WM NPOTMBOCBEPTLIBAIOLAA  CUCTeMbl.  HapylleHus,
CBSI3aHHbIE C KPOBETBOPEHMEM U (DYHKLNOHNPOBaHEM (POPMEHHbIX 3/IEMEHTOB.

Jlabopamopnwie u npakmuueckue pabomot

13yyeHure rucTonornyecknx Npenaparos KPOBK 1 OpraHoB KPOBETBOPEHUS.
NvmmyHHas cucrema

WcTopus pasButug 3HaHUA 06 wMMyHuTeTe. 3HadveHuwe pabot W. V.
MeuHukoBa, [1. 3panxa W [PYrnMX YUEHbIX MO WU3YYEHUKO UMMYHUTETA.
Knaccuukaumm — MMMyHuTeTa.  MexaHu3Mbl  BPOXKAEHHOIO  UMMYHWTETA.



MpPYOBPETEHHBIA UMMYHUTET: Knaccupukaums NMMGOLMTOB M y4yacTue pasHbIX
rpynn AMMgouMTOB B MNPUOBPETEHHOM KMMYyHUTETe. [TOHATMA aHTUTEena u
aHTUreHa. MNpeseHTauma aHTUreHa. BakumHbl U CbIBOPOTKU. OpraHbl LEHTPabHOM
MMMYHHOI CUCTEMbI: KPaCHbIW KOCTHbIN MO3T 1 TUMyc. OpraHbl nepugepmnyeckoi
MMMYHHON  CUCTEMbl:  Cefne3éHKa, /NMMAOY3/bl, MWUHAAMHbBI,  anneHamKC,
MeliepoBbl 651AWKN. Ponb TMyca B co3peBaHuMU T-numdounToB. Ponb opraHoB
nepuepnyeckon  MMMYHHOM  CUCTeMbl B cO3peBaHUM  B-numdouunTos.
OTpuuatenibHaa 1 NOMOXKMTENbHAA Cenekumsa B co3pesaHun T- 1 B-numMpounTos.
Ponb MUKpognopbl 4YenoBeka B (POPMUPOBAHMM HOPMASIbHOMO MMMYHUTeTa
yenoseka. MartonorMm MMMYHHON CUCTEMbI: UMMYHOLEDULMUTBI, ayTOUMMMYHHbIE
3abonesaHua 1 ap. Peakuum runepyyBCTBUTE/NILHOCTU, B TOM 4UC/E alfieprum.
OCHOBbI TpaHcniaHTonorMm. [leMoHCTpaumus MnOPTPETOB Y4YEHbIX, Tabnuy, wu
Clainfios, BUAEOPO/IMKOB U KMHO(PArMeHTOB, 06 MMMYHHOI CUCTEME.
JIpIxaTejbHas cucTemMa

AHaTOMUSA [bIXaTe/IbHOW CUCTEMbI: BepXHUe AblXaTeNbHble MyTU, HUKHMWE
AblXaTenbHble nNyTW, Neérkue. HocoBble mnonoctu. Hocornotka. PoTornoTka.
fopTaHb. Knaccndmkaums xpswein roptaHn. HagroptaHHUK M ro/10CoBbIE CBA3KM.
Tpaxes. BpoHxu. Jlérkue. J1éroyHble ny3blpbKK (21bBe0SbI).  PUNONOTUSA
npouecca AblxaHus, posb NieBpasibHOM XUAKOCTU, AnagparMbl, MeXXpPEGEPHbIX U
apyrnx  mbiwy,. CypdaktaHT. OnacTuyeckas TAra JNErkux. [bixatenbHble
ABVKeHNA. JKM3HEHHas EMKOCTb NErkux. JI1éroyHble 06bEMbI. HepBHas U
rymopanibHasa perynauus gbixaHus.

['urneHa pAbixaHua. TpeHUpPOBKa AbixaTeflbHbIX MblWwL,. [pedynpexaeHue
MOBPEXAEHMSA TON0COBOro anmnapara. MHgeKuMoHHble 60/1e3HKM, nepeaatoLmecs
yepes BO34yX, W nMpouve 3aboneBaHWA OpraHoB AblxaHus.  BrnusdHume
TabaKOKypeHnsi Ha opraHbl AblXaTe/lbHON CuCTeMbl. ACTMa, O6CTPYKTUBHbIE
3ab60neBaHnA AblXaTe/IbHON CUCTEMDI.

Jlemoncmpayus MOLENVN TOPTaHU, MOAENN, MPOSCHAIOLLEN MEXaHU3M BAOXA
1 BblOXa.

Jlabopamopnsie u npakmuyuecxkue paoomol

3mepeHune obxBata rpyfHOM KNeTKN B COCTOSAHMN BAOXa W BblA0Xa.

OnpepfeneHne YacToTbl AbIXaHWS,

BnvsaHve pasnnyHbIX (hakTopoB Ha YacTOTY [bIXaHWS.

Cnuporpadws.

13yyeHne rmcTonornyecknx npenaparToB OpraHoB AbIXaHWUS.
IInmeBapuTebHasA cucTemMa

AHaTOMUSi NULWEBAPUTENIbLHOM CUCTEMbI: POTOBas MOMOCTb, MULLEBOA,
XenyfokK, MomkenyfovHas >kenesa, MeyeHb, OTAENbl TOHKOM KWULLKW, OTAENbl
ToncToM Kuwku. CTpoeHne 3yb6a, 3y6Has cucTemMa uYenoBeka. DU3MONOrUs



MULLEBAPUTENIbHON CUCTEMbI:  pacluensieHne 6enkoB, NUNWAOB, Yr/IEBOAOB,
HYK/TEMHOBbLIX KWCMOT MNOA AeCTBUEM (hepMEHTOB, CEKPETUPYEMbIX PasHbIMU
OTAenaMn  NULLEBAPUTENBHOM  CUCTEMbl.  XMMWYECKMIA  COCTaB  C/IHOHbI,
XKeNnyfo4YHOro COKa, MOMKENYAOUYHOro COKa, >Kenyun, COKa TOHKOW KMLLKW.
[M0NI0CTHOE M MPUCTEHOYHOE MULLEBAPEHNE B TOHKOM KULLEYHUKE. DPYHKUUN
MOLKENYA0UHOW Xenesbl U neveHn. OYHKUUM TONICTON KULLKK. POMb KULLEYHOM
MUKPO/IopbI 419 YenoBeka.

HepBHaa 1 rymopasnibHas perynaums npoLeccoB NULLEEBAPeHWS, YTIeBOLHOTNO,
nnnunaHoro, 6enKoBoro obmeHa.

MrveHa nutaHus. HeUH(EKUMOHHbIE M ayTOMMMYHHble 3a60/1eBaHuS
CUCTEMbI nNuLeBapeHns. MpefynpexaeHne WHMEKUMIA M NPOUUX Keny[ouHo-
KULLIEYHbIX 3ab0neBaHWUA (racTpuT, s3BeHHas 060M1e3Hb, anneHaMuuT, LUMpPPo3,
MnaHKpeaTUT W [pyrue), MULWEeBbIX OTpaBneHuin. XenukobakTep Kak qakTop
pasBUTUS racTputa U £3Bbl. BnsHME KypeHWs W ankorons Ha nuuieBapeHue.
PaccTpoiicTBa NULLEBOr0 NoBeLeHNS.

Jlemoncmpayus TOPCa YenoBeka, Tabnumu.

Jlabopamopnsie u npaxmuyueckue padoomol

VccnenoBaHve 1eCTBUA (PEPMEHTOB C/IFOHbI Ha Kpaxmaln.

M3yyeHre TUCTOMOMMYECKMX MpenapatoB OpraHoB  MuLeBapuUTe/lbHOM
CUCTEMBI.

BLIIICJIHTCJIbHaﬂ CucremMa

CTpoeHve BbIAENUTENIBHON CUCTEMbI: MOYKM, MOYETOYHUKK, MOYEBOW
My3blpb, MOYENCNycKaTe/lbHbIA KaHan. ®YHKLMOHMPOBaHUE NOYKM. HedpoH Kak
CTPYKTYPHO-(PYHKLUMOHAIbHAA eMHMLA NOYKK. PU3M0IOrMYeckne npoLecchl
(hopMUpPOBaHNA BTOPUYHOW MOYM: (unbTpaums, peabcopbums, cekpeuus. Ponb
MOYKN B pPeErynaumMm apTepuasibHOTO faBfieHns. HepBHas ©  rymopasibHas
perynaums paboTbl OpraHOB BblAeMTeNbHOM CUCTeMbl. 3abosieBaHUA OpraHoB
MOYEBbIAENNTENBHON CUCTEMbI (LMCTUT, NMENOHE(PUT, MOYeKaMeHHas 60/1e3Hb U
apyrve), ux npegynpexaeHve. VckyccteeHHas noyka. Aunanus. TpaHcnnaHTaums
MOYKW.

Jemoncmpayus T1a6NMU, Modenn «CTPOeHME MOYKM MJIEKOMUTAIOLLEr0»,
My sKa NMoYeK YesioBeka, B/IaXXHOro npenapara.

Jlabopamopnsie u npakmuyeckue padomeot.

M3yyeHre TMCTONMOTMYECKMX MPEnapaTtoB  pasHbIX Y4YacTKOB  MOYKW,
MOYETOYHMKA, MOYEBOIO My3bIpS.

ITosioBasi cucrema

Craamm rametoreHesa. OTIMYMS OOreHesa 1 criepmaToreHesa apyr oT apyra.

OnnofoTBOpEHME.



YKeHckast nonoBas cMCTeMa: AMYHUKKU, MaToYHble TPyObl, MaTKa, BnaraiuLe,
BHELUHWE M0/10Bble OpraHbl. MeHCTpYabHbIA LK.

My>KCKas MosioBas CUCTEMa: CEeMEHHWKW W Npo4Yme BHYTPEHHWE MOJIoBble
OpraHbl, BHELLHWE NO/0BbLIE OPraHbl.

HepBHast 1 rymopanbHas perynsuus paboTtbl OpraHoB NoI0BO CUCTEMBI.

MnaHnpoBaHuWe bepeMeHHOCTH, MeTOo/pbl KOHTpaLenuuu,
NPeaUMMNaHTaUMOHHbIA  CKPUHWHT,  3KCTPaKoprnopasibHOe  Onjiof0TBOPEHNE.
BepemMeHHOCTb, NakTaums. 3aboneBaHns, nepeaatoLmecs nonoBbIM NyTEM.

Jlabopamopnsie u npakmuyueckue padoomot

3yyeHne rucTonormyeckmx npenapaToB OpraHoB Mosi0BO CUCTEMBI.

Ko:ka n e€ npousBoanbie

AnuaepMnc  —  MHOrOC/ONHBLIA  oporoBeBatoWwmiA - anutennin.  Cnowu
anuaepmuca. Crnov aepmbl. MoaKoXHas XXMpoBas KnetyaTka. [Npon3BoAHbIE KOXMW:
HOITW, BONOCbI. KOXHbIE >Xene3bl: NOTOBble, Ca/lbHble U MOJIOYHbIE. PYHKLMM
KOXW. Ponb HepBHOM W TyMOPa/IbHOW  perynsaummM B OCYLLECTB/IEHUM
TEePMOPEryNATOPHOM U APYTrUX QPYHKLUMIA KOXXMU.

3aboneBaHNa KOXW N UX NpegynpexaeHue. NMeperpeBaHue: COTHEYHbIA 1
TennoBow yaapbl. Oxorn. O6mMopoxkeHUs. MpogunakTnka U nepsas NOMOLLb Npu
TEMN0BOM W CO/THEYHOM yAapax, 0XKorax 1 06MOPOXKEHUAX.

Jemoncmpayus MOLeNN CTPOEHNSA KOXM, TabnuL, cnaigos.

Jlabopamopnsie u npaxmuyueckue padoomol

ccnepoBaHve ¢ NOMOLLBHO NYNbl ThiIbHOM Y NafJOHHOM CTOPOHbI KUCTW.

3yueHne rucTonormyeckmx npenapaToB anuaepMmca u 4epmbl.

AZanTauuy OpraHu3Ma 4yejaoBeKa

Tepmoperynauua: pofb  KOXW M COCyAoB. [mMnoTasamyc Kak LeHTp
HenporyMopasbHon perynsauum TennooobmeHa. MNoeegeHYecKre agantauuu.

ApanTaummn YenoBeKa, €ro OpPraHoB W TKaHelW K HU3KUM KOHLEHTpaLmsim
Knucnopoga W ruUnokcun. Perynaums  noTpebneHns  KMcnopoda TKaHAMM,
3puTPOnoas. MepecTpoiika MeTaboM3Ma KIETOK B YCI0BUM TUMOKCUMK,

AfantauMnm K HefoCTaTKy  pas/IMyHbIX  NUTaTeflbHbIX  BELLECTB.
SHepreTnyeckas (MYHKUWSA TIMKOreHa B MeYeHn M NNMNUAOB B XXMPOBOW TKaHW.
MopsAOK  UCMOMb30BaHMSI  3aMacoB  MMTATE/IbHbIX BEWECTB B OpraHu3Me.
MepecTpoiika MeTaboNM3Ma KNeTOK B YCN0BUAX FON04aHWS.

LinpkagHble puUTMbl. BnunsHue nNpogo/mKMTENbHOCTM CBETOBOrO AHA Ha
HENpPOrymopasibHyH perynsuuio NpoLLEeccoB XU3HELEATEIbHOCTY Ye/I0BEKa.

TpeHpoBKKU. Ponb  (PM3NYECKON aKTUBHOCTM B COXPaHEHWM 3[0pOBbS
yenoseka. lMpodmnakTnka 3aboneBaHMn CepAeYHO-COCYANCTON N AblXaTeNbHON
CUCTEM M ONOPHO-ABUraTENbHOrO annapara.



ApanTaummn K HeBeCOMOCTW. [epecTpoiikn MeTabonmM3ma B YCOBUSAX HU3KOM
rpaBuTaLmun, NPOPUNaKTMKa HeraTMBHbIX NOCNEACTBUNA.

Jemoncmpayus NOCOOUIA 1 06YHaIOLLIMX BULEOPO/NKOB.

I'eHeTHKAa Yel0Beka

OnpefeneHve reHa u annend, reHotmna n geHotuna. MoHATME TOMO- U
reTepo3nrotbl. 3akoHbl MeHgens. B3aumopeicTBue anneneid. MOHOreHHble U
MoSIreHHble Mpu3HaKn. XPOMOCOMHas Teopus Hac/neAcTBeHHOCTM MopraHa.
KpoccuHrosep v cuensieHHoe HacnefoBaHue. MexaHW3Mbl OnpefeneHns nona.
[MonoBble XPOMOCOMbI M ayTOCOMbl YenioBeka. HacnegoBaHue, CLEMNIEHHOE C
rosiom.

3MeHUMBOCTb:  HacneACTBEHHas WM HeHacneAcTBeHHas.  [Mpumepsl
HeHacNeACTBEHHbIX N3MEHEHWI (MoanmKaumin). Knaccugmkaums
HacneACTBEHHON W3MEHUYMBOCTU Ha MYTaUMOHHYIO U PeKOMOUHALMOHHYIO.
[eHHble, XPOMOCOMHble W TeHOMHble 3abonieBaHUA. [1pUMepbl  TFEHHbIX,
XPOMOCOMHbIX Y FTeHOMHbIX 3a60/1€BaHNIA Ye/loBeKa.

MonynsaumoHHas reHeTuka. [MoHATWE reHodoHda. PacnpegeneHve 4vactoT
annenen B nonynaumun. 3akoH Xapaun-BaiH6epra.

PeLLeHVe reHeTUYeCKMX 3aaau.

MeouumHcKass reHeTmka. [1OCTPOeHMe  POAOC/OBHBLIX NPU  aHan3e
ornpefenéHHbIX NMPU3HAKOB. PO/b FeHETUYECKMX aHaJM30B MpU MIaHMPOBaHUN U
KOHTPO/ie 6epeMeHHOCTH.

CeKBeHMpOBaHMe reHoma Kak MHCTPYMEHT, MO3BONAIOLMIA MPOrHO3MPOBaTh
(beHOTUN 4YenoBeKa W APYIUX DKMBbIX OPraHM3MoB, a TakXe BUPYCOB.
BuonHgpopmaTyecKne MHCTPYMEHTbI aHann3a reHoMoB. MeTofbl HanpaB/eHHOro
M3MEHEHNS TEHOMOB OpraHu3MoB. [eHeTuyeckas WHXeHepusi. [eHOMHOe
peflakTMpoBaHMe. ITUYECKMEe acreKTbl BHECEHWS W3MEHEHWA B  TEHOMb
pas3INYHbIX OPraH13mMoB, B TOM YMC/Ie Ye0oBeKa.

Jemoncmpayus TabNVL, NNAKaToB, KMHO(ParMeHTOB, PO/SIMKOB U3
WHTepHeTa.

AHTpOnoOreses
[MpuMaTbl: OTIMUYUTENBHbIE YePThl, COCTaB U 3BOMIOLMA OTpAa.
YHUKa/bHbIe NPU3HaKN rOMUHNA, [MpamoxoxXaeHue: Teopum
BO3HVUKHOBEHWS, aHaTOMO-MOP(ONOrNYECKMIA KOMMNeKe NPWU3HaKOB.

MpsMoXxoXaeHne B ApyrvMx rpynnax npumaTtoB. Pyka, npucnocobneHHas K
M3rOTOB/IEHUIO W TMPUMEHEHMIO OpYyAMIA  Tpyda. BbICOKOpPa3BUTLIA  MO3T:
TEHAEHUUM B 3BO/MOLUM, YHUKANbHbIE YepPTbl, MOPCONOrNYecKue 0COBEHHOCTH.
CXOACTBO M pas3nMumMsa YenoBeka M YeNoBEKOOOPasHbIX 00€e3bsiH: aHaTOMWUS,
aMmbpuonorus, 6uoxmmmus, noeefeHve. LLumnaH3e Kak GAMKAALLINIA  KUBOIA
POACTBEHHMK YenoBeKa. OBOMIOLMS YeN0BEKOOOPa3HbIX 06e3bsIH.



Jemoncmpayus Mynsykein, Tabnuu, cnaingos, BMAEO(UbMOB M CalTOB
MHTepHeTa, MNOKa3blBalOWMX CTPOEHME MpPeLKOB COBPEMEHHOrO YesioBeKa,
06e3bsAH-aHTPOMNONAO0B, NPeACTaBUTENEN YeNoBEeYECKNX pac.

Jlabopamopuvie u npakmuueckue pabomot

N3yyeHne [peBHeNLLei WUCTOPUM W 3BOMKOLMM YeNloBEKA Ha MpuMepe
KONNEKLMIA 1 PEKOHCTPYKLUMIA (3KCKYPCUSA B MaNeOHTONOMMUYECKNIA My3€eid).
Yes10BeK M OKPYKAKOLIAS Cpeaa

JKonornyeckne (aktopbl W WUX AeACTBME Ha OpraHW3M YesioBeka.
3aBMCUMOCTb  3[J0POBbS  Ye/lOBEKA OT  COCTOSHMS  OKpYXKatoweid  cpefpl.
MWKpPOKIMMAT XWNbIX MNOMeleHnid. Tpyg 4enoBeka. dusuonorns Tpyda.
PaboToCnoCO6HOCTL U YTOM/IEHME.,

300poBbe YenoBeka Kak coumasibHas LEeHHOCTb. PaKTopbl, Hapyllatolme
340pOBbE: TUMNOAMHAMUSA, KypeHue, YMNoTpebreHne ankorons, HapKOTUKOB,
HecbanaHCMPOBaHHOE NWUTaHWe, CTPecc. YKpenneHue 3[40poBbs.  KynbTypa
OTHOLLEHUSA K COBCTBEHHOMY 3[,0POBbHO 1 340POBbLH0 OKPYXKAtOLLMX.

AHTpOMNoreHHble BO3AENCTBMA Ha cpefy. HapylleHne KpyroBopoTa BeLLeCTB
B 6uoctepe. AHTPOMOreHHbIA KPYroBOpOT. JKOJIOMMYECKME KPU3UCbI U KX
MPUYNHBI. Kossontouus obLecTea " npupoapbl. PaLoHanbHoe
MPVYPOAONO/b30BaHNE. 3HAUYEHNE OXpaHbl OKPYXKatoLlel MpUPOAHONA cpefbl ANs
COXpaHEeHNs YenoBeYecTBa.

Jemoncmpayusa TabnWL, NNaKaToB, KWMHOMParMeHTOB, BWAEOPO/IMKOB U3
WHTepHeTa.



IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSI ITPOI'PAMMBI IO
BUOJIOTUU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA
(YIJIYBJIEHHBIA YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHbIE pe3ynbTaTbl OCBOEHUSI MPOrpaMmbl MO GMONOTMU OCHOBHOIO
o6Llero  0o0pa3oBaHMS  AOMKHbI  OTPaXaTb  FOTOBHOCTb  OOy4aroLIMXcs
PYKOBOACTBOBATbCA  CUCTEMOM  MO3UTUBHBIX  LEHHOCTHbIX  OpWEeHTauuii U
paclmnpeHne onbiTa AeATENNbLHOCTM Ha €€ OCHOBE W B TMpouecce peain3aunmn
OCHOBHbIX Harnpas/eHWin BOCMMUTATENbHON AeATeNIbHOCTM, B TOM YIC/IE B YaCTW:

1) rpamaaHCKOro BOCIIMTAHMS:

FOTOBHOCTb K KOHCTPYKTMBHOW COBMECTHOWN AeATeNIbHOCTM MPY BbINO/THEHNM

1ccnefoBaHNiA U NPOEKTOB, CTPEM/IEHNE K B3aUMOMOHUMAHWUIO 1 B3aMMONOMOLLY;
2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

OTHOLLEHME K B1OMOrMM Kak K BaXXHOW COCTaB/SIOLLEN KYNbTYpbl, TOPAOCTb
3a BKNaf POCCUMACKMX M COBETCKUX YUYEHbIX B PasBUTME MMUPOBOIA BUNONOrMYECKON
HayKu;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

rOTOBHOCTb OLIEeHMBaTb MOBEAEHUE W MOCTYNKW C MO3ULMK HPaBCTBEHHbIX
HOPM W HOPM 3KO/I0rMYEeCKOW KyNbTypbl;

MOHNUMaHMe 3HaYMMOCTM HPaBCTBEHHOIO acnekTa [eAaTe/lbHOCTU YefloBeKa B
MeLuuUMHe 1 bruonoruu;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

MOHWMaHMe ponu 6uosiorMn B (POPMMUPOBAHUN 3CTETUYECKON KY/NbTYpbl
JIMYHOCTH,

5) ¢usnyeckoro BocnuTaHusA, (GOPMHUPOBAHMSA KYJIbTYPbl 310pPOBbS H
IMOIMOHAJILHOIO 0JIaronoJayuns:

OTBETCTBEHHOE OTHOLLEHME K CBOEMY 3/0POBbI0 M YCTaHOBKa Ha 3[0POBbIi
06pa3 Xun3Hu (340pOBOE NUTaHMe, CO6/IOAEHNE TUTMEHNYECKMX MPaBUT U HOPM,
cbanaHCMpPOBaHHbLIN  PEXMUM  3aHATMIA M OTAbIXa, perynspHas  Quanyeckas
aKTUBHOCTb);

OCO3HaHWe NOCNeACTBUIA U HeMnpuaTUe BpeaHbIX NpuBbIYEK (YnoTpebrieHue
aJIKOroNd, HapKOTWMKOB, KYPEHWe) M WHbIX (hopM Bpeda And (M3NYECcKoro u
NMCUXNYECKOr0 340P0BbLS;

CO6]'IFO[I,€HI/I€ npaBun 6e30nacHOCTW, B TOM 4WC/ie HaBblKM 0e30MacHOro
MNoBefeHNs B MPUPOAHOIA Cpeae;



ChOPMMPOBAHHOCTL  HaBblKa  peduiekcun,  yrpasneHWe  COOGCTBEHHbLIM
3MOLMOHA/IbHBIM COCTOSIHUEM;
6) Tpy10BOI0 BOCIIMTAHMSI:

aKTUBHOE Yy4yacTWe B pPelleHUM MpaKTUYecKMx 3adad (B pamkax CembM,
0bpasoBaTe/ibHOM OpraHu3auun, HacefIeHHOro MyHKTa, Kpas) OMONorn4eckomn u
9KONOrMYECKON  HanpaBNeHHOCTW, WHTEPEC K  MPaKTUYECKOMY  U3YYEHUIO
Mpoeccuia, cBA3aHHbIX C B1onoruen;

7) 3KOJIOTUYeCKOTr0 BOCIIMTAHUSA:

OpueHTauma Ha NpuMMeHeHVe BUOTOTUYECKMX 3HAHWIA MPU PeLLleHnn 3a4ad B
06/1aCTN OKPY>KatoLLEen cpedbl;

0CO3HaHWe 3KO/IOrMYeCKUX NPo6aeM 1 MyTein NX peLleHns;

FOTOBHOCTb K Y4acTUKO B NPaKTUYeCKOW [esTeNlbHOCTUM 3KOJSI0rMYeCcKoM
Hanpae/IeHHOCTU;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

OpVeHTaLUMsi Ha COBPEMEHHYID CUCTEMY Hay4HbIX MNpeAcTaBeHnd 06
OCHOBHbIX  OMOMIOrMYECKNX 3aKOHOMEPHOCTSAX, B3aMMOCBA3SX 4YenoBeKa C
MPUPOAHONM 1 counanbHOM cpeaoi;

MOHWMaHMe poNn OUOMOTMYECKO Hayku B (DOPMUPOBAHUM HAYYHOIO
MWPOBO33PEHUS;

pa3BMTMEe Hay4yHO NOBO3HATENIbHOCTU, MHTepeca K 61MOOrMYecKon Hayke,
HaBbIKOB 1CCeA0BaTeNbCKON feATeNbHOCTH;

9) aganTauuu 00y4arouUIerocsi K M3MEHSIOIUMCH YCJIOBUAM COLMAIBHON U
NPUPOAHON Cpeabl:

OLleHKa N3MEHSAIOLLMXCS YCNOBUI;

NpUHATME pelleHns (MHAMBUAYaIbHOE, B TPYMne) B W3MEHSAIOLWMNXCS
YCNOBMSX HA OCHOBaHMW aHasim3a 61MoN0rMyYecKoin MHpopMaLuu;

NNaHWpoBaHMe [AeACTBM B HOBOW CUTyauMuM Ha OCHOBAHWW 3HaHWM
BM0/TIOrMYECKMX 3aKOHOMEPHOCTENA.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeTanpeMeTHble  pe3ynbTaTbl OCBOEHMS MporpaMMbl Mo 6ronornm
OCHOBHOTO0 06LLero 06pazoBaHns, AO/HKHbI OTPaXKaTb:
ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS
ba3oBble Jjornyeckue neiicTBUSA:
BbISBNSATb W XapaKTepu3oBaTb CYLLECTBEHHblE MPU3HaKK BUONOrNYECKUX
0ObEKTOB (AB/IEHNIA);



YCTaHaBNMBaTb CYLLECTBEHHbIA MPU3HaK Knaccuukaumm OGronornyeckmnx
06bEKTOB (SIBNEHUIA, NPOLECCOB), OCHOBaHWSA [N 0606LLUEHNS U CpaBHEHWS,
KpUTepuy NPpoBOAMMOrO aHa/In3a;

C YYETOM Mpe/I0XKeHHOM 61ON0rMYecKomn 3afaun BbiSBNATL 3aKOHOMEPHOCTH
M NPOTMBOPEYNs B paccmaTpuBaeMblX (pakTax W HabMOLeHUsX, npefnaraTb
KpUTepun NS BbISIBNIEHNA 3aKOHOMEPHOCTEN 1 NPOTUBOPEYNA;

BbISIBNATb AeUUMTBI UHOPMALMKW, AaHHbIX, HEOOXOAUMBIX A/ PeLleHus
MOCTaB/IEHHOW 3afauun;

BbISBNATb MPUYMHHO-CIEACTBEHHbIE CBA3M NPU M3YYEHUN OUOSIOTUYECKMX
SBNEHNA M MNpPOLECCoB, fAenatb BblBOAblI C WCMNO/Mb30BaHWEM AedYKTUBHbLIX U
WHAYKTUBHBLIX YMO3aK/THOUYEHWA, YMO3aK/IOUYEeHNIA N0 aHanormm, (hopmynmpoBaThb
rmnoTesbl O B3aMOCBA3AX;

CaMOCTOATE/IbHO BbIOMpPaTb CMocob pelleHnst y4yebHOW OGMOOrMYECKoi
3afaum (CpaBHMBATb HECKO/IbKO BapuvaHTOB peLUeHunsi, BblbupaTb Haubonee
MOAXOAALLMI C YH4ETOM CaMOCTOATE/IbHO BbIAENEHHbIX KPUTEPUEB).

ba3oBble uccienoBare/bCKue AeiCTBUSA:

MCNONb30BaTh BOMNPOCHI KaK UCCef0BaTe/IbCKUn MIHCTPYMEHT NMO3HAHUS;

(hopMynnpoBaTb BOMPOCHI, (IUKCUPYIOLLME pPa3pbiB MeXay peanbHbIM U
YKenaTe/lbHbIM COCTOSHMEM CUTYaL MK, 00BEKTA, Y CAMOCTOATE/IbHO YCTaHaBNMBaTb
MCKOMOE U [laHHOE;

(hopMupoBaTb  rmMnoTesy 06  WUCTUHHOCTM  COBCTBEHHBLIX  CY>KAEHWUMN,
apryMeHTMPOBaTb CBOO MO3ULNIO0, MHEHWE;

MPOBOAWUTL MO CaMOCTOATE/IbHO COCTaB/IEHHOMY MJlaHy Habno4eHue,
HECNOXHbIA  BUONOrMYECKNIA  SKCMEPUMEHT, HEeOOMbLLOe MCCefoBaHue Mo
YCTaHOBMIEHNIO OCOBEHHOCTEN 6nonornyeckoro o6bekTa (rpouecca) U3yyeHus,
MPUYNHHO-CNEACTBEHHBIX CBA3E W 3aBUCMMOCTEN OMONOrMYecKMX OOBLEKTOB
MeXy cobou;

OLeHMBaTb Ha NPUMEHNUMOCTb U AOCTOBEPHOCTL MHOPMALMIO, NOMYYEHHYIO
B X0/e HabNtO4eHNSA N IKCNEPUMEHTA;

CaMOCTOATE/IbHO (POPMYNNPOBaTL 0606LLEHNA U BbIBOAbI MO pe3y/bTaram
NPOBeAEHHOro HabMOLEHNS, 3IKCMEPUMEHTa, BafeTb WMHCTPYMEHTaMM OLEHKM
A0CTOBEPHOCTU MOJTYYEHHbIX BbIBOLOB M 06006LLEHWIA;

MPOrHO3MPOBaTb  BO3MOXHOE  [Ja/ibHeillee  pas3BUTUE  BUONOrMYECKUX
MPOLLECCOB U WX MOCNEACTBMSA B aHANIOTMYHBIX UM CXOL4HbIX CUTyauusaX, a Takxe
BblABUraTb MPeAnoIOKEHNA 06 NX Pa3BUTUM B HOBbIX YC/IOBUAX Y KOHTEKCTAX.

Pa6ora ¢ unpopmanmeii:

MPUMEHATb Pa3INYHbIE METO/Abl, MHCTPYMEHTbI M 3amnpocbl NPU MOWUCKE Y
0T60pe OMONMOTMYECKON WHGOPMaUMM WM OaHHbIX M3 UCTOYHUKOB C YYETOM
NpeanoXeHHON y4ebHON BLUONOrNYecKo 3aaaum;



BblOMpaTb, aHaAM3MpoBaThb, CUCTEMATU3NPOBATL W MHTEPNPEeTMPOBaTb
610M10rNYecKyro MH(OPMaLMIO Pa3INYHbIX BUAOB 1 (hopM NpeacTaB/IeHUS;

Haxo4uUTb CXOfHble apryMeHTbl (MOATBepXXAatolime Wan ornposepraroLye
OAHY U TY XXe 1Aeto, BEPCUIO) B Pa3/INYHbLIX MHPOPMALMOHHBIX UCTOUYHUKAX;

CaMOCTOATE/IbHO  BbIOMpPATb  ONTUMa/IbHYHO  (DOPMY  MpefCcTaB/ieHUs
MH(OpMaUMN U WAIKOCTPUPOBATL pPeLlaeMble 3afadun HEC/TIOXKHbLIMU  CXeMaMmu,
anarpaMMamu, MHOW rpadimkom n X KOMeUHaUUAMM;

OLeHMBaTb HaLEXHOCTb OMOMOTMYECKON MH(opMaUMM MO KPpUTEpUsM,
MpeLnoXeHHbIM yunTeieM Uan cpopmMyIMPOBaHHbIM CaMOCTOSATE/bHO;

3arnoMuHaTb Y CUCTEMATU3MPOBATb BUONOrMYECKYHO MH(hOpMaLIO.

KOMMyHl/IKaTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe IleﬁCTBI/ISI

Oo0menue:

BOCMPUHMMATb 1 (hOPMY/IMPOBaTb CY)XXAEHUS, BblpaXaTb 3MOLMK B NpoLecce
BbINO/IHEHWNSA NPAKTUYECKUX N NabopaTopHbIX paboT;

BblpaXaTb Ce65 (CBOK TOYKY 3PEHNSA) B YCTHbLIX Y MUCbMEHHbIX TEKCTaXx;

pacno3HaBaTb HeBepbanbHble CpeacTBa 00LWEeHWsA, MOHMMATb 3HauyeHue
CoLMa/ibHbIX 3HAaKOB, 3HaTb W pacno3HaBaTb MNPEAMNOCLINKN  KOHMDINKTHBLIX
CUTYaLMiA N CMArYaTb KOH(ANKTbI, BECTU NeperoBopbl;

MOHMMATb HaMepeHWs [LPYruX, NPOSBMATL YBaXKWUTE/lbHOE OTHOLIEHMe K
cobeceHNKY 1 B KOPPEKTHOW thopMe hopmMynnpoBaTh CBOM BO3PaXKEHNS;

B Xode pAauanora v (Mnn) AMCKYCCMM 3afaBaTb BOMPOCbI MO CYLLECTBY
06CcyX/aeMoli GMOMOrMYECKOn TeMbl W BbICKasblBaTb WAEW, HauefleHHble Ha
peLleHme 61MonorMYeckoi 3agaum u noaaepykaHue 6naroXxenarTeslbHOCTU 0BLLEHWS;

COMOCTaB/IATb CBOW CYXAEHUSA C CY)KAEHUAMU APYrnX YYaCTHUKOB 4uasiora,
06HapYy>XMBaTb Pas3NUmnS 1 CXOACTBO MO3NLMWIA;

Ny6AnYyHO nNPeAcTaBNATb  Pe3y/bTaTbl  BbIMNOJIHEHHONO  6UOMNOrNYECKOro
onbiTa (3KCrepumeHTa, UccneaoBaHns, NPOEKTa);

CaMOoCTOATE/IbHO  BblOMpaTb  (opMaT BbICTYMEHMS C  YY4ETOM  3ajad
npe3eHTaUMM M O0COGEHHOCTEA ayaUTOPUM U B COOTBETCTBMM C HUM COCTaB/IATh
YCTHbIE M NMUCbMEHHbIE TEKCTbI C UCMO/Ib30BAHMEM WUTHOCTPATUBHbLIX MaTepranos.

CoBMecTHAasI 1eSITEJIbHOCTD:

MOHMMaTb U MCMO/Mb30BaTb MPeVMyLLEeCTBa KOMaHAHON WU MHAMBMAYaSTbHOM
paboTbl NPW PeLleHNn KOHKPETHOM 6GMONMOrMyeckoin npobnemMbl, 060CHOBbLIBATH
He0OX0AMMOCTb MPUMEHEHUS TPYNNOBLIX (HOPM B3aMMOAEACTBUA MPU PELLEHNN
MocTaB/ieHHON y4ebHOM 3afauu;

NPUHMMATL  Leflb  COBMECTHOW  [eATeNIbHOCTW, KOJINEKTUBHO CTPOUTb
[ECTBUA MO e€ [OCTUXKEHWNIO: pacnpefensiTb posun, [A0oroBapuBathbCs, 06CYXaaTh
npouecc 1 pesynbTaT COBMECTHO PaboThbl;



yMeTb 0006LiaTb MHEHUS HECKOSIbKMX YesioBeK, MPOsBAATb FOTOBHOCTb
PYKOBOAUTb, BbINOMHATL MOPYYeHUs, MOLUNHATLCS;

M1aHMpoBaTb OpraHMU3aL Mo COBMECTHON paboTbl, ONpeaensTb CBOK Posib (C
YUYETOM NPEANoYTEHNIA U BO3MOXHOCTE BCEX Y4YaCTHMKOB B3aMMOAECTBUS),
pacnpefensTb 3afayn Mexay 4neHaMu KOMaHAbl, Yy4acTBOBaTb B TIpPYMMoBbIX
(hopmax paboTbl (06CY)KAEHNS, 0OMEH MHEHMAMM, MO3rOBble LUTYPMbI U UHbIE);

BbINO/IHATL CBOKO YacTb paboThl, AOCTUraTb KauyeCTBEHHOro pesy/ibTaTta MNno
CBOEMY HarnpaBfiEHNIO M KOOPAMHMPOBaTb CBOW AEWCTBUA C APYTMMWU YieHamu
KOMaHApbl;

OLeHMBaTb KayecTBO CBOEro BK/aga B OOWMIA NPOAYKT MO KPUTEpUSM,
CaMOCTOATE/IbHO  CHOPMY/IMPOBAHHBLIM  Y4aCTHUKaMW B3aMMO/ENCTBIS,
CpaBHMBaTb pe3y/bTaTbl C UCXOAHOW 3afaqein U BKNa KaX40ro YieHa KOMaH/bl B
AOCTVKEHVE pe3ynbTaToB, pas3fensiTb ctepy OTBETCTBEHHOCTM W MPOSBAATH
FOTOBHOCTb K MPefoCTaBNeHNIO OTUETA Mepes rpynmno;

OBNafIeTb CUCTEMOI YHMBEPCA/IbHBIX KOMMYHMKATMBHbIX AECTBUIA, KOTOpas
obecreymBaeT CHOPMUPOBAHHOCTL COLMA/IbHBIX HABbIKOB W 3MOLMOHa/IbHOIO
WHTE/INEKTa 00yYaroLLMXCS.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

BbISIBNATbL MPOGMEMbI ANS PELLUEHUSI B XKM3HEHHBLIX U YYebHbIX CUTyauusX,
NCMNoNb3ys 6MONOrMYeCcKMe 3HaHUS;

OPUEHTUPOBATLCA B Pa3/MYHbIX  MOAXOAaxX  MPUHATMS  PeLLEHWiA
(MHAMBMAYaNbHOE, MPUHATME PELLEHMS B FPYNNe, NPUHATUE PELLEHWNIA TPYNMOoN);

CaMOCTOATE/IbHO COCTaB/MISATb a/IfOPUTM peLleHns 3agadn (MIn ero 4acTb),
BblOMpaTb CNnoco6 peweHns Yy4yebHOW OMONOrMYecKon 3afdayunm c  Y4ETOM
NMEIOLLINXCSH  PEcypCcoB M COOCTBEHHbIX BO3MOXHOCTEW, aprymMeHTUpPOBaTb
npefnaraemble BapuUaHTbl PeLLEHNIA;

COCTaBNATb MNfaH AelcTBui (MNaH peann3auMyv HaMeYeHHOro anropuTma
PELLUEHMSs), KOPPEKTUPOBATb MPEANOXEHHbIA anropuTM C YYETOM MONYYEHUS
HOBbIX OMONOrNYECKNX 3HAHUI 06 N3y4aeMOM BMOTOMMYECKOM OOBEKTE;

Aenartb BbIOOP 1 6paTb OTBETCTBEHHOCTb 3@ PELLEHME.

CaMOKOHTpo.}Ib, 3MOIII/IOH2UILHLII71 HHTCJJICKT:

B/lafieTb Crnocobamn caMOKOHTPO/1A, CAaMOMOTMBALMUN U pethieKCuu;

AaBaTb OLIEHKY CUTYyauumn 1 npegnaraTb niaaH eé N3MeHeHus;

YUMTbIBATb KOHTEKCT U NPeABUAETb TPYAHOCTU, KOTOPbIE MOTYT BOSHUKHYTh
Npn pelleHMn YyyebHOW OMONOrMYECKO 3adayn, afanTupoBaTb PeLleHre K
MEHSAILLMMCA 06CTOSATE/IbCTBAM;



OOBACHATL  NPUYMHbI  OOCTUXKEHUA  (HEAOCTMXKEHWS)  pe3y/bTaToB
[eATeNIbHOCTW, [aBaTb OLEHKY MPUOBPETEHHOMY OrMbITY, YMeTb HaxOAUTb
MO3UTMBHOE B MPOU30LLE/LLEN CUTYaLNN;

BHOCUTb KOPPEKTMBbI B [AEATENbHOCTb Ha OCHOBE HOBbLIX OOCTOATENLCTB,
N3MEHVBLUUXCSA CUTYaUWIA, YCTaHOB/MEHHbIX OLUMOOK, BO3HMKLUNX TPYLHOCTENR;

OL,eHMBaTb COOTBETCTBME pe3y/ibTara Leam 1 YCIOBUAM.

pasnnyath, HasblBaTb W YNpPaB/isiTb COOCTBEHHLIMU 3MOLMAMU N IMOLUAMM
APYyTnX;

BbISBNISATb M @aHA/IM3MPOBaTb MPUYUHBLI IMOLNIA;

CTaBUTb CebA Ha MECTO [pyroro 4esnioBeka, MOHMMaTb MOTUBbI N HAMEPEHUSA
Apyroro;

PErynnpoBatb Crocob BbIpaXKeHNUs SMOLUNA.

IIpunsitue cedst M APyrux:

0CO3HAHHO OTHOCUTBLCA K APYromy YenioBeKY, er0 MHEHUIO;

Mpu3HaBaTb CBOE NPaBo Ha OLLUMOKY 1 TaKoe XKe MpaBo 4pYroro;

OTKPbITOCTb Cebe 1 Apyrum;

0CO3HaBaTb HEBO3MOXHOCTb KOHTPO/IMPOBATL BCE BOKPYT;

OB/IafleTb CUCTEMOW YHMBEPCASIbHbIX YYeOHbIX PerynaTuBHbIX AeACTBUNA,
KoTopas ob6ecrneynBaeT (DOPMUPOBAHWE CMbIC/IOBbIX YCTAHOBOK JIMYHOCTU
(BHYTPEHHSAA NO3ULMA NIMYHOCTM) N XKMU3HEHHBIX HABbIKOB IMYHOCTU (YNpaB/ieHns
cob60M, caMoAMCLUNINHBI, YCTONYMBOrO NOBEAEHUS).

HPEIMETHBIE PE3YJIBTATDBI

MpeAMeTHblE pe3ynbTaTbl OCBOEHMSI MporpaMMbl Mo 6uonormn (yrnyo6néHHbIn
YPOBeHb) K KOHLlY 00y4eHuns B 7 KJiacce:

XapaKTepn3oBaTb 60TaHMKY Kak OMO0I0rMYeCKYrO HayKy, eé pasfenbl U CBA3N
C [OpYyrMMy HayKamu, OMnepupoBaTb 3HAHWAMW aHAaTOMUW, TUCTOMOTUN U
(hm3nonornum pacTeHui;

NPUBOANTL NPUMEPLI BKNada poccuinickmnx (B Tom uncrne B.B. [lokyyaes, K.A.
Tumnpsszes, C.I'. HaBawuH) 1 3apy6exHbIX YYéHbIX (B TOM uucne P. T'yk, M.
Masibrnunru) B pa3BuTue HayK O pacTeHusX;

MPUMEHATb BMOIOTNYECKME TEPMUHBI U NOHATUA (B TOM 4mcne: 60TaHWUKa,
3K0/I0rns pacTeHuid, 6akTepronorus, NPoTUCTONOrNA, CUCTEMATIKA, CYneprpynna,
LlapcTBO, OTAE/, Knacc, CeMeNCTBO, pof, BUA, XN3HEHHas hopma pacTeHWi, cpeja
06UTaHMA, pacTuUTe/IbHOE COOOLLECTBO, BbICLLUME PACTEHMSA, WKW 3MOPUOMDUTSI,
CMOpOBble PacTeHus, CEMeHHble pacTeHWs, BOAOPOC/U, MXW, MnayHbl, XBOLUW,



ManopoTHWKK,  TO/IOCEMEHHbIE,  MOKPbITOCEMEHHbIE,  GakTepun,  rpubsl,
NNLLANHNKI) B COOTBETCTBMU C NOCTaBNEHHOW 3aaqei;

pas3nnyatb NoAxoAbl K MOCTPOEHUIO COBPEMEHHOW MHOrOLAPCTBEHHOM
CUCTEMbI OpraHNMYeckoro mupa, CpaBHMBaTh €€ ¢ NpeALEeCcTBYOWUMI CUCTEMaMK
W BbISBNISTb NPEUMYLLECTBA;

pas3nnyatb NOAXoA4bl K TMOCTPOEHWMIO COBPEMEHHOM CUCTEMbI BbICLUNX
pacTeHuit (3M6prouT);

ONUCbIBaTb CTPOEHME W >XWU3HELEATe/IbHOCTb PacTUTeNbHOro opraHu3Ma (Ha
NpYMepe  MOKPbITOCEMEHHbIX, WX  LIBETKOBbIX):  MOr/OLWEHNE BOAbl K
MUHepa/lbHOe NUTaHWe, (DOTOCUHTE3, AblXaHWe, TPaHCMopT BeLecTs, pPOCT,
Pa3MHOXeHWe, pa3BuUTUe, CBSA3b CTPOEHUS BEreTaTUBHbLIX U reHepaTBHbLIX OpraHoB
PacTeHWUIA C UX PYHKUUAMMU;

pasnnyaTh BereTaTUBHbIE OpraHbl PAaCTEHWIA Ha NONEPEYHbIX U NPOAO/bHBIX
cpesax, onpeaensTb TUM CTPOEHUS BEreTaTUBHbLIX OPraHoB;

pasninyatb M OMUCLIBATbL XKMBble M repbapHble 3K3eMNaApbl PacTeHUid no
33flaHHOMY TMJ/laHy, 4acTW pacTeHWA N0 M300paKEHMsM, CXeMam, MOZLENsAM,
MynsKaMm, pefibetHbIM Tabnuuam;

XapaKTepr30BaTb NPU3HaKN PacTEHWI, YPOBHN OpraHu3aumm pacTUTeNbHOro
OpraHM3ma, 4acTu pacCTeHWIA: KNeTKW, TKaHW, OpraHbl, CWUCTEMbl OPraHoB,
OpraHu3Mm, 06bACHATb, B YEM 3aKNHOYAKOTCA 0COBEHHOCTM OPraHM3MEHHOI 0 YPOBHS
XN3HW;

XapaKTepn30BaTb OCHOBHbIE FPYMMbl OAHOKIETOYHbIX OPraHU3mMoB W
BbISIBNATb MEX/AY HUMW 3BOMOLIMOHHOE POACTBO;

BbIMO/IHATL NPaKTU4Yeckue paboTel N0 cbopy M aHaim3y marepuana
OAHOK/ETOUHBIX N MHOTOK/ETOYHbLIX OPraH13mMoB 13 TUMUYHBLIX GMOTOMOB;

BbISIBNIATb 3aKOHOMEPHOCTM 1 MOP(OGU3N0NI0rMyeckme agantaunm pacTeHni
K pas/iMyHbIM YCNOBUSIM 0OWUTaHWS, HaXOAWUTb KOPPEeNnsuun Mexay CTPOEHWUEM
OpraHa 1 BbIMOHAEMON UM YHKUMEN;

CpaBHMBaTb pacTUTe/bHble TKAHW U OpraHbl PaCTEHWIN MeXy CO60iA;

BbIMOMHATbL MpaKTMyecKue W nabopatopHble paboTbl MO Mopdonorun u
(hn3nonormmn pacteHnii, B TOM yucne paboTbl C MUKPOCKOMOM C MOCTOSHHbIMU
(bMKCMpPOBaHHBLIMK) M BPEMEHHBLIMM MUKpOMpenapaTamu, UCCneaoBaTeNlbCKue
paboTbl C NCMONb30BAHNEM NPUOOPOB M MHCTPYMEHTOB LM(POBOI labopaTopum;

MOHMMaTb  MeXaHW3Mbl  CaMOBOCMPOW3BELEHNA  K/IETOK, OMNepupoBaTb
NpeAcTaB/NeHnsaMM O MUTO3e U Melo3e, O PO/IM KIETOYHOro f4pa, CTPOEHUU U
(hyHKLMM XpOMOCOM,

XapaKTepr30BaTb MPOLLECChl >XMU3HEAEATENbHOCTU PaCTeHWIA: MOrnoLLeHne
BOAb! Y MUHEPaNIbHOE NTaHWe, POTOCUHTES, [blXaHWe, POCT, pa3BMTME, CrOCOObI



eCTECTBEHHOr0 M WCKYCCTBEHHOIO BEretatMBHOINO pPa3MHOXEHWUSA, CEMEHHOe
pasMHOXKeHMe (Ha NpYMepe MNOKPbITOCEMEHHbIX, W LBETKOBbIX);

XapaKTepn30BaTb OCHOBHblE 3Tarbl OHTOreHe3a pPacTeHWI, OrnepupoBaTb
3HAHUAMW O MPUYMHAX PACMPOCTPAHEHHBLIX UHMEKLMOHHBLIX 60/Ie3HEN pacTeHUA,
MOHUMATb MPUHLMMbI NPOUIAKTUKA U NeYeHNs 60M1e3Heid, MOHUMATb NMPUHLMMbI
60pbObI C MaToreHaMm 1 BpeauTENAMU PacTeHUI;

BbIABNATL MPUYNHHO-CNEACTBEHHbIE CBA3N MEXAY CTPOEHWEM N (PYHKLMUAMM
TKaHei 1 OpraHoB PacTEHWUA, CTPOEHMEM W XKN3HEAEATEIbHOCTbIO PaCTEHWIA;

KnaccuguumpoBatb pacTeHns U X 4acTu Mo pa3HbIM OCHOBaHWSAM;

OOBACHATL POMb PacTeHWd B MPUPOAE W XKU3HM 4YesloBeKa: 3HaueHume
(hOTOCMHTE3a B NPUPOLE U B XXM3HWN YesioBeKa, 610MorMyeckoe U Xo3saincTBEHHOe
3HaYeHne BUAOM3MEHEHHbIX MO6GEroB, X03AMWCTBEHHOE 3HaYyeHWe BereTaTUBHOIO
Pa3sMHOXKEHWA, OMepupoBaTh MPeACTaB/EHMSIMU O TeHe, OCHOBax FeHeTUYeCKOWn
NHXeHepuu;

MPUMEHATb MOSlYYEHHblE 3HaHUS [A/1F BblpaUBaHUA W PasMHOXEHWS
KY/IbTYPHbIX PaCcTeHWNA;

MCMo/b30BaTb METOAb!I 6MONOrMK: NMPOBOAUTL HAOMOAEHNSA 33 PacTEHUAMY,
OMMCbIBaTb PACTEHUS U UX YaCTW, CTaBUTb MPOCTENLLME BUONOrMYECKNE OMbITbI U
3KCMEPUMEHTHI;

cobnogatb npasBuia 6e3onacHOro Tpyaa npuv pabote € yy4eOHbIM U
nabopatopHbIM  060pyAOBaHMEM, XMMWYECKOM MNOCYAOM B COOTBETCTBUM C
NHCTPYKLMSAMUN HA YPOKE 1N BO BHEYPOUHOI [eATe/IbHOCTH;

XapaKTepu3oBaTb  MPUHUMMbI  KnacCUUKauMmM  pacTeHWid,  OCHOBHbIE
cucTeMaTUYecKme rpynmnbl pacTeHuid;

NpUBOANTL NPUMEPBLI BKNaga poccuincknx (B Tom uncne H.W. Basunos, U.B.
MuuypurH) 1 3apy6exkHbix (B ToM umcne K. JInHHeRr, J1. Tactep) y4YéHbIX B
pasBUTME HayK O pacTeHusX, rpnbax, bakTepusax 1 apxen;

MPUMEHATb BMOIOTNYECKE TEPMUHBI U NMOHATUA (B TOM 4mcne: 60TaHUKa,
3KONOrns pacTeHuin, MUKOOTUA, anbronorus, MMKpobrnonorus, 6aktepuonorus,
CUcTemMaTtuka, LapcTBo, OTAeN, KnacC, CEMENCTBO, PoA, BUMA, >XM3HEHHasd (opma
pacTeHuid, cpefa 00MTaHMS, pPacTUTe/IbHOEe COOOLLECTBO, CMOPOBbIE PacTeHUs,
CeMeHHble pacTeHWs, KpacHble BOAOPOC/N, 3eNéHble BOAOPOC/N, XapoBble
BOAOPOCAN, MXM, MNayHbl, XBOLLM, NarNOPOTHUKK, XBOWMHbIE, MOKPbITOCEMEHHbIE,
bakTepuun, apxen, rpubbl, CTPAMEHOMNUIOBLIE) B COOTBETCTBUM C MOCTaB/IEHHOWN
3afave;

pasnnyaTb U OMUCLIBaTb XXMBble U repbapHble 3K3eMNNAPbI PacTeHUIA, YacTu
pacTeHWii N0 M3006paXKeHUsAM, CXemaM, MOAeNsM, Mynskam, penbedHbIM
Tabnmuam, rpubbl MO U300paXeHMAM, CXemaMm, Mynsxam, 6aktepun Mo
N300paKEHNAM;



BbISIBNATb NMPU3HAKN KNAacCOB MOKPbITOCEMEHHbIX, U/ LiBETKOBbIX, CEMENCTB
ABYAO/bHbIX Y OAHOAO/bHbLIX PACTEHWNA;

OnpeaensaTb CUCTEMATMYECKOE MOJIOXKEeHME PacTUTE/IbHOrO opraHmsma (Ha
NpYMepPe MNOKPbITOCEMEHHbIX, WM LBETKOBbIX) C MOMOLLbIO OMNpeaennTe/lbHOM
KapTOUKM;

BbINO/HATL MPaKTUYecKne W abopaTopHble paboTbl MO  cUcCTeEMaTUKe
PacTeHWUiA, afibroniorMmn, MMUKOIOrMM U MUKPOBNOMOrMK, B TOM uYncie paboTbl C
MWKPOCKOMOM  C  MOCTOSIHHbIMKA ~ ((DUKCMPOBaHHbIMKM) U BPEMEHHbIMM
MUKponpenapaTaMu, UccnefoBaTe/ibCkme paboTbl C UCMO/b30BaHWEM NPUOOPOB U
WNHCTPYMEHTOB LINPOBOiA fabopaTopuu;

BblAENATb CYLUECTBEHHbIE TMPU3HAKM CTPOEHUS W XKU3HEAEATe/IbHOCTH
pacTeHuid, 6akTepuii, apxei, rpnobos;

NPOBOAUTL OMWMCaHWE W CpaBHMBATb MEXAY COOOM pacTeHusi, rpubsl,
baKTepun, apxen No 3agaHHOMY MNaHy, AenaTb BbIBObl HA OCHOBE CPaBHEHMS;

OBfafieBaTb ~ OCHOBaMM  3BOJIIOLUMOHHON  Teopum Y.  [apsuHa,
XapaKTepn30BaTb OCHOBHble 3Tanbl PasBUTUSA W XKU3HW Ha 3emie, OMUCbIBaTb
YCNOXHEHNE OpraHu3auuy pacTeHUA B Xo4e 3BOOLMN PacTUTE/IbHOrO MUpa Ha
3emne;

BbISIBNATb YEPTbl MPUCMOCOG/MEHHOCTM pacTeHUA K cpede 06utaHus,
3HaYeHMe 3KONOrMYECKMX (HaKTOPOB ANS PacTeHUM;

MOHMMaTb OCOBEHHOCTW HafopraHM3MEHHOro YPOBHS OpraHu3aummn XnsHu,
XapaKTepn30BaTb PacTUTENbHbIE COOOLLECTBA, CE30HHbIE W MOCTYNaTe/bHble
N3MEHEHNS pacTUTeNbHbIX COOOLLECTB, PaCTUTENbHOCTb (PaCTUTENbHbIA MOKPOB)
NPUPOAHBLIX 30H 3emnn, CBOGOAHO OMepMpoBaTb MOHATUSIMU:  3KOCUCTEMA,
aKo/iornyeckas nupamuaa, Tpoduyeckas cetb, buopasHoobpasme;

MPMBOANTL MNPUMEPbI KY/NbTYPHbIX PacTeHUA WM WX 3HAYEHUS B KMU3HU
YenoBeKa, XapakTepu3oBaTb NPU3HAKN PACTEHUI, 0O6BSACHATL HaMUME B Npeaenax
OAHOro BMAa pacTeHWidi ()OpM, KOHTPACTHbIX MO OAHOMY WM TOMY XXe MpU3HaKYy,
onepupoBatb  MOHATUAMMW:  (DEHOTUM,  FEHOTWN,  HacMeACTBEHHOCTb U
MN3MEHYMBOCTb, pa3HOO6pasme pacTeHNn 1 MUKPOOTPaHU3MOB, COPT, LUTaMM;

MOHMMATb MPUYMHBLI WU 3HaTb MepPbl OXPaHbl PacTUTENbHON0 Mupa 3emiu,
CBOOOAHO OMEpMpPOBaTb NMOHATUAMMW: 0CO60 OXpaHsieMble NPUPOAHbLIE TEPPUTOPUK
(pesepBaTbl), 3anoBeAHWKM, HaLMOHaNbHble MNapKu, 6uoctepHble pe3epBaThl,
3HaTb, YTO Takoe KpacHas KHUra;

pacKpbIBaTb PO/b PacTeHWi, rpmboB, 6akTepuidi U apxeid, CTPaMEHOMNN/IOBbIX
B MPUPOAHBIX COOGLLECTBAX, B XO3SMCTBEHHON [eATENbHOCTM YeNoBEKa M €ero
MOBCEAHEBHOW XXN3HMW;



[AEMOHCTPMPOBATb Ha KOHKPETHbIX NMpumepax CBA3b 3HaHMI N0 6MON0rMmK co
3HaHWAMK N0 MaTemaTuke, (M3MKe, reorpauun, nuTeparype, TEXHONOIUN,
npegmeTam ryMaHUTapHOrO UMKNA, pas/IMYyHbIMU BUAAMU UCKYCCTBA,;

1CMo/b30BaTb METOAbI 6MONOrMK: NPOBOANTL HaBMOAEHNA 33 PaCTeHUAMMU,
bakTepusMu, rpubamu, NULIaNHWKaMK, OMUCbIBaTb WX, CTaBUTb MPOCTeMLLMne
OMONOrMYecKre ONbITbl Y AKCNEPUMEHTBI;

Bnagetb  npuémamm  paboTbl € GMOMOTMYECKON  MHOPMaLMEN:
(hopmynmMpoBaTb OCHOBAHWA A5 W3BMEYEHMS U 0606LLEHNA MHDopMaLUn ©3
HECKO/IbKMX WMCTOYHWMKOB, Mpeobpa3oBbiBaTb MH(OPMaUU0 M3 OAHOM 3HAKOBOWM
CUCTEMBI B APYIYIO;

co3faBaTb MUCbMEHHbIE W YCTHble COOOLLEHWUSA, WUCMOMb3YS MOHATUAHDBIN
annapar  M3y4aemoro pasgena 6uosiorny,  COMPOBOXKAATb  BbICTYMN/IEHUNE
npeseHTauunen ¢ y4éTom 0COBEHHOCTEN ayAUTOPUN 0BYUarOLLINXCS;

MNPOSBNATL WMHTEPEC K YrnybneHnto OMonornyeckmx 3HaHWin U BbIGOPY
6ronornn Kak npopuiLHOro npeamMeTa Ha YpoBHe cpeaHero obLlero obpasoBaHms
ana  6yayulein  npoteccuoHanbHOW — AedATeNbHOCTM B 06nactv  Guonorum,
MeAMLMHBI, 3KOJIOMK, CENbCKOro X034MCTBa, NULLEBOIN MPOMbILLIEHHOCTY;

BfagetTb npuémamm paboTbl ¢ MH OpMaumeit: (hopMynnmpoBaTb OCHOBaHUSA
ANA n3BneveHns n 0606LWeHns NHPOPMaLUN M3 HECKONbKNUX UCTOYHUKOB (2-3),
Npeobpa3oBbIBaTh MHOPMALMIO 13 OAHOM 3HAKOBOW CUCTEMbI B PYTYIO.

MpeaMeTHble pe3ynbTaTbl OCBOEHWA MNporpammbl Mo 6uonornu (yrnyonéHHbIN
YPOBEHb) K KOHLLY 00y4eHMs B 8 Ki1acce:

XapaKTepn3oBaTb 300/10MMK0 M MUKOJMIOTUIO KakK OMOMIOrMYecKne Hayku, KX
pasfesbl U CBA3b C APYrMMM HayKaMmn N TEXHUKON;

XapaKTepr30BaTb NPUHLMMbI KNacCUPUKaL MM XXUBOTHBIX, B KaK OCHOBHYHO
CUCTEMATUYECKYHO KaTeroputo, OCHOBHbIE CUCTEMATMYECKME TPYNMbl XXMUBOTHbIX
(cTpekatowyme, KonbyaTble YepBW, MOJIKOCKW, MIOCKME YepBW, YSIEHUCTOHOTWE,
KpYr/ble YepBu, XOpA0BbIe);

NpUBOANTL NPUMEPBI BKNaaa poccuinckux (B Tom uncne A.O. Kosanesckuia,
K.W. CkpsabuH) 1 3apybexHbix (B Tom umucne A. JleBeHryk, XK. KioBbe, O.
["eKKesb) YUYEHbIX B pa3BUTKE HAYK O XXUBOTHbIX;

MPUMEHATb BMONOTNYECKNE TEPMUHBI U MOHATUS (B TOM UYMCNE: MUKOOTIS,
300/10r1s, 3KOMIOTUS  XKMBOTHBIX, 3TOMOMUS, Maneo300/10rns, CUCTEMATUKA,
LapcTBO, TWMN, OTPSA[, CEMENCTBO, POA, BUA, XXMBOTHas KNeTKa, rpubHas KeTka,
XXVMBOTHasA TKaHb, OpraH >XMBOTHOrO, CUCTEMbl OPraHOB >KWUBOTHOIO, YKMBOTHbIM
opraHusMm, nuTaHue, AblXaHue, POCT, pa3BUTME, KPOBOOOpaLLeHMe, BblAeneHue,
ornopa, [ABMXXeHWE, pPa3MHOXEHWe, MNapTeHOreHes, pasapaXUMOCTb, pediiekc,
opraHbl 4YyBCTB, MOBefeHMe, cpefa OOMTaHWA, MPUPOAHOE COO0OLIEeCTBO) B
COOTBETCTBMUW C NOCTAaB/IEHHOW 3afayeit;



packpbiBaTb 06LMe MPU3HAKK XMBOTHbLIX U TPMOOB, YPOBHWU OpraHu3aumm
YXMBOTHOIO M rPUBHOr0 OpraHn3ma;

CpaBHMBaTb XXUBOTHbIE TKaHWN 1 OpraHbl XXMBOTHBIX MeXay CO60M;

CpaBHMBAaTb CUCTEMbI OPraHOB MeXay cob0oM 1 onpeaensTb 3aKOHOMEPHOCTU
CTPOEHMS CUCTEM OPraHOB B 3aBMCMMOCTW OT BbIMO/IHAEMON UMW (DYHKLNW;

ONUCbIBaTb CTPOEHNE N XXN3HEAEATEeNIbHOCTb XXMBOTHOIO OpraH13ma: ornopy u
[BWKeHVe, MUTaHWe 1 NULeBapeHe, AblXaHne 1 TPaHCMOopPT BELLECTB, Bblfe/eHNe,
perynaumio 1 nosefeHne, pocT, pa3MHOXEHWE U Pa3BUTUE;

OMMCbIBaTb Pa3/INyHble TUMbl PA3MHOXXEHWUSA XXUBOTHbIX: TMAPOCTATUYECKYHO
NNOKOMOLIMIO, JTOKOMOLMIO MpY NMOMOLLY TMAPOCKENeTa, IOKOMOLMIO MPU MOMOLLM
PbIY@KHbLIX KOHEYHOCTEW, TUMbl >KU3HEHHbIX UMK/IOB, MPAMOe W HenpsmMoe
pa3BMTME Y HACEKOMbIX;

XapaKTepn3oBaTb MPOLECChbl XN3HEeAeATe/IbHOCTU KMBOTHBLIX U3y4aeMbIX
CUCTEMATUYECKUX TPYMM: ABMXKEHWE, MUTaHWe, AblXaHWe, TPaHCMOpPT BELLECTB,
BblAeNeHne, perynsauunio, noBegeHne, pocT, pa3BuTime, pasMHOXEHUE;

BbISIBNATb  MPUYMHHO-CNEACTBEHHbIE  CBA3M  MeXJYy  CTPOEHMeM,
YXWN3HEAeATeIbHOCTBI0 N Cpefoi 0OMTaHMS XXMBOTHbIX W TPUOOB M3yYaeMblX
cucTeMaTUYECKUX rpynm;

pasnnyaTb N OMUCLIBATL XXMBOTHBLIX U TPUObI M3yYaeMbIX CUCTEMATUYECKMX
rpynn, oTAenbHble OpraHbl U CUCTEMbI OPraHOB YXMBOTHOIO MO CXeMaM, MOAENAM,
MynsKaMm, pefibeHbIM Tabnuuam;

BbIABNATb MPU3HAKM K1acCOB  Y/IEHUCTOHOIMX W XOPAOBbIX, OTPSA0B
HaCEKOMbIX 1 M/IEKOMUTAIOLLNX;

BbIMO/IHATL NPaKTUYeCKMe 1 nabopaTopHble paboTbl N0 MOPKOIOrMKn rprobos,
Mo MOP(ONOrnmK, aHaTOMUK, PU3NONIOTNN N MOBELEHUIO XXMBOTHbLIX, B TOM YuC/ie
paboTbl C MWKPOCKOMOM C MOCTOAHHbIMU ((PMKCMPOBaHHbLIMWN) U BPEMEHHbLIMU
MUKponpenapaTaMu, UccnefoBarte/ibCkme paboTbl C UCMO/b30BaHWEM NPUOOPOB U
MNHCTPYMEHTOB LM(POBOI1 naboparopuu;

CpaBHMBaTb  MNpeAcTaBUTENIEN  OTAENIbHbIX  CUCTEMATUYECKUX TPy
YXMBOTHbIX U rPpUBOB 1 feNaTh BbIBOAbI HA OCHOBE CPaBHEHNS;

KnaccumumpoBaTh YKMBOTHLIX Ha OCHOBAaHUWM OCOGEHHOCTEN CTPOEHUS W
NHAVBUAYA/TbHOTO PasBUTUS;

BbISBNISATb  YEPTbl MPUCMOCOBMEHHOCTN >KMBOTHLIX W TpuboB K cpeae
06UTaHWSA, 3HaYEHNE IKOSTOTMYECKMX (PAKTOPOB 4151 XKUBOTHbIX;

BbISB/IATb B3aMMOCBSA3M YKMBOTHbLIX M TPUOOB B MPUPOLHLIX CO0OLLECTBax,
Lleny NUTaHus;

yCTaHaB/MBaTb B3aMMOCBA3M  MeXAy TWUMOM MOMAOCTU  Tena, TUMOM
KPOBEHOCHOM W BbIAENNTENbHON CUCTEMbI;



yCTaHaB/NMBaTb  B3aMMOCBS3M  XXMBOTHbIX C  pacTeHuaMmu, rpubamu,
NLWakHUKamMy 1 6akTepusaMmn B MPUPOAHBIX COOBLLECTBAX;

yCTaHaBNMBaTb B3aUMOCBS3N MeXAY CTPOEHVWEM >KMBOTHOrO M CPefoun ero
00UTaHUS;

XapaKTepr30BaTb >XMBOTHbIX WU TPUObI NPUPOLHbIX 30H 3eM/v, OCHOBHbIe
3aKOHOMEPHOCTW pacrnpoCcTpaHeHNs XMBOTHbLIX U rPpUBOB MO M/iaHeTe;

PacKpbIBaTb PO/ib XXMBOTHBIX 1 TPUOOB B NPUPOAHBLIX COOOLLECTBAX;

pacKpbIBaThb PO/b FPMOOB B CTECTBEHHbIX 3KOCUCTEMAX M COOBLLECTBAX;

packpbiBaTb POMb AOMALIHUX W HEMNpPOAYKTUBHBLIX MXWUBOTHBLIX B >XU3HU
YesioBeKa, pPO/b MPOMBIC/IOBbIX XWBOTHbIX B XO3ANCTBEHHOW [AeATe/IbHOCTY
YesioBeKa 1 ero noBCeAHEBHOM XXM3HW, 0OBACHATL 3HaYEHVE XXMBOTHbIX B MPUPoAe
N YKN3HW YeI0BeKa,;

MOHUMATb MPUYMHBI 1 3HATb MePbl 0XPaHbl XXMBOTHOIO MUpa 3eMu;

MOHMMAaTb (PYHKLMW OpraHoB M CUCTEM OPraHoB XXWMBOTHOIO B KOHTEKCTE
aflanTauum K OKpy>KatoLLel cpeae;

[EMOHCTPMPOBATb Ha KOHKPETHbIX Npumepax CBsA3b 3HaHWIA MO 61ON0rMN co
3HaHUAMW MO MaTemaTtuke, (U3nKe, XUMUK, reorpaun, TeEXHONOrNK, NpegmeTam
rYMaHUTapHOro U1K/0B, pasNyHbIMU BUAAMMN UCKYCCTBA;

MCNONb30BaTb METOAbl 6MONOrMN: NPOBOAUTL HABMOAEHNS 38 YKMBOTHbLIMU,
OMUCbIBaTb >XMBOTHbIX, MX OpraHbl U CUCTEMbl OpraHoB, CTaBUTb MPOCTENLLME
OMO0/TIOTNYECKME OMbITbI U 3KCMEPUMEHTI;

BafeTb npvémamu paboTbl C MH(opmauuend: GpopMynnpoBaTb OCHOBAHWS
0/19 U3BNeYeHNs 1 0606LLEeHNS MH(OPMaLUN U3 HECKONBbKUX UCTOYHUKOB (3-4),
npeobpas3oBbIBaTL MHOPMALMIO 13 OLHOM 3HAKOBOW CUCTEMbI B JPYTYIO;

co3faBaTb MWCbMEHHbIE W YCTHble COOOLLEHMS, WCMNOMb3YS MOHATUIHBIIA
annapat  u3y4yaemoro pasgena 6uonoruy,  COMpPOBOXAATb  BbICTYIMJIEHME
npe3eHTaLmen ¢ y4ETOM 0COOEHHOCTEN ayanuTopun 00yUatoLLMXCS.

MpeaMeTHble pe3ynbTaTbl OCBOEHWA Mporpammbl Mo 6uonornu (yrnyonéHHbIN
YPOBeHb) K KOHLY 00y4eHuns B 9 kiiacce:

XapaKTepn3oBaTb HaykM O 4YesioBeKe  (QHTPOMOJSIOTMIO,  aHATOMMIO,
(hmsmonornio, MeauLMHY, TUCTOMOTUIO, LMTONOTUIO U LPYyrue) U nx CBA3U C
APYrMW HayKamu,

OOBACHATL MOMIOXKEHNE YeNoBEKA B CUCTEME OPraHWYeckoro mwupa, ero
MPOVCXOXAEHMNE, NMPUCNOCOBMEHHOCTb K Pas/IMyHbIM 3KOMOrMYeCKUM (pakTopam,
OT/INYMA YeNoBeKa OT APYrnX XXMBOTHbIX, POACTBO YeNI0BEYECKMX pac, OCHOBHbIE
aTanbl U (haKTopbl 3BONHOLUN YeNI0BeKa;

MPYBOAMTL MPUMeEPbI BKIada poccMnckmnx (B Tom umucne W.T1. Masnos, N.U.
MeyHMKOB 1 apyrue) v 3apybexxHbix (B TOM yucne M. 3paux n Apyrue) y4éHoix B



pasBuTVe MNpefcTaB/eHMin 06 aHaToOMUKM, O (U3NOMOTUN N [PYTUX HayKax o
YesloBeKeE;

MPUMEHATb GUOMOrMYECKEe TEPMUHbI U NMOHATUA (B TOM YUCIE: LUTOMOINS,
rMCTO/IONNSA, aHAaTOMMA YeioBeKa, (hM3M0I0rna YenoBeka, rmrmeHa, aHTpornosiorus,
3KOJIOTUA YesioBeKa, KMIeTKa, TKaHb, OpraH, CUCTeMa OpraHoB, MUTaHWe, [AblXaHue,
KpoBoOOpalleHne, 0OMeH BelecTB W [MpeBpalleHne 3Heprun, [LBUXKEHUE,
Bbl4efleHne, pPOCT, pas3BUTMEe, MNOBefeHWe, pPa3MHOXEHWe, pPasgpaXMMOCTb,
perynaums, roMeocTtas, BHYTPeHHAA cpefa, WMMMYHWTET) B COOTBETCTBUM C
MOCTaB/IEHHOWN 3aaaYei;

MPOBOAWTL OMMUCaHMe MO BHeLHeMYy BUAy (M306paXkKeHMI0), CXemaM 00X
MPM3HAKOB OpraHM3Ma 4e/OBeKa, YPOBHEN €ero opraHu3auuun: KeTKW, TKaHW,
OpraHbl, CUCTEMbI OPraHoB, OpraHu3Mm;

CpaBHMBATb K/IETKM pasHbIX TKaHeW, rpynn TKaHeil, opraHbl, CUCTEMbI
OpraHoB YenoBeKa, MPOLECChl KN3HEAEATENIbHOCTM OpraHn3mMa 4enoBeka, [Aenartb
BbIBOZbI HA OCHOBE CpPaBHEHWS;

XapaKTepn3oBaTb MexXaHW3Mbl CaMOBOCMPOU3BEAEHUSA K/IETOK, CPaBHMBATb
MWUTO3 M Meli03, XapaKTepu3oBaTb PO/b KNETOYHOrO fapa B AefleHUM KIETOK,
CTPOeHMe N DYHKLUN XPOMOCOM;

NPUMEHATb  BUONOrMYecKne TEPMUHbI K MOHATMSA (reH, reHeTU4YecKas
NHXXeHepns, OMOTEXHONOMNA, annnefb, TFeHOTUN, (EeHTOTMMN, CKpeLUMBaHueE),
MOHNMATb NX CYLLHOCTb;

XapaKTepn3oBaTb OCHOBHble MOMOXEHUS K/IETOYHOM Teopun, 3akoHbl [
MeHAens, XpoOMOCOMHY TEOpWUIo HacneAcTBeHHOCTU T. MopraHa, 3akoH Xapau-
BaitHGepra;

pasnnyatb OWMONOrMYeCKN aKTUBHble BellecTBa (BUTaMWUHbLI, (DEPMEHTHI,
FrOPMOHbI W [pYyrve), BbISBNATb WX pPONb B Mpouecce 0OMeHa BeLecTB W
MpeBpaLleHns 3Hepruu;

XapakTepu3oBaTb  OMO/IOTMYECKMEe  Mpoueccbl: 06MeH  BelwecTB MU
NpeBpaLleHne 3Heprun, nuTaHve, [AblXaHue, BblAeNeHune, TPaHCMOPT BELLECTB,
[BWKEHWE, POCT, Perynaumio (QyHKUWA, UMMYHUTET, pa3BUTME, PasMHOXEHWe
YesloBeKa;

BbISBNSATb  NMPUUYNHHO-CNEACTBEHHbIE CBSA3W MeXAy CTPOEHWEM KIETOK,
OpraHoB, CUCTEM OpraHoOB OpraHu3Ma 4esioBeKa W WX (YHKUMAMK, MeXAy
CTPOEHMEM, XKN3HEAEATENIbHOCTLIO 1 CPeAoin 06MTaHMS Ye/l0BeKa;

MPUMEHATb G1ONOrNYECKNe MOAENN ANS BbISIBIEHUS 0COBEHHOCTEN CTPOEHNS
N (DYHKLUNOHMPOBAHNSA OpraHoB 1 CUCTEM OpraHOB Ye/I0BEKa;

MPUMEHATb 6UONOrNYECKMe TEPMUHBI U MOHATUSA: MUKPOQ/Iopa, MUKPOGMOM,
MUKPOCUMOWOHT;



0OBACHATb HEMPOryMOPa/IbHYHO Perynaumio NPoLEeCcCcoB XMU3HEAEATE/TbHOCTY
OpraHu3ma 4esoBeka;

XapaKTepn3oBaTb W CpaBHMBaTb 0€3YC/NOBHblE W YCNOBHble peqieKchl,
HacneACTBeHHble W HeHac/NeACTBEHHble MporpaMMbl MOBEAEHUS,, OCOBEHHOCTU
BbICLLEN HEPBHOW AeATeNIbHOCTU Yesl0BeKa;

pas3nyatb  HacNefCTBEHHble W  HeHacneACTBeHHble  (MHMEKLMWOHHBIE,
HEVMH(EKLUMOHHbIE)  3ab0/ieBaHMSA  YesioBeka, OODBACHATb  3HavyeHMe  Mep
NPOMNAKTUKN B NPeaynpexxaeHnmn 3a601eBaHNN YeloBeKa,;

0OBACHATL MPUYMHBI HAcNeACTBEHHbIX 3a00/1eBaHWI YeioBeKa, MeXaHu3Mbl
BO3HWKHOBEHUA Hanbonee pacrnpoCTpPaHEHHbLIX W3 HUX, WUCMOMb3ys MpU 3TOM
MOHATUA: TeH, MyTaLus, XpOMOCOMa, reHoM, CBOGOAHO OMepupoBaTb 3HAHUAMM O
NpUUYMHAX  PacnpoCcTpPaHEHHbIX  MHMEKUMOHHbIX  3ab0/eBaHMIn  YesioBeKa,
NpUHUMNAX NPOMUNAKTUKN W JIeYeHUs PacnpoCTPaHEHHbIX WHQEKLNOHHbIX
3ab60neBaHNIA 4YenoBeKa, CBOOOAHO pellaTb KayeCTBEHHbIE W KOMMYECTBEHHbIE
3aja4un, 0O6BACHATb MPUHLMMLI COBPEMEHHbIX GMOMELULMHCKUX METOA0B, 3TUKU
OMOMeANLMNHCKMX UCCNe0BaHWiA;

BbINO/HATL MpaKTUYecKMe W nabopaTopHble paboTbl MO  aHaTOMUU U
(hm3monornm 4enoBeka, B TOM 4ucne paboTbl C MUKPOCKOMOM C MOCTOAHHbIMY
((bMKCMpOoBaHHBLIMK) 1 BPEMEHHBLIMW MUKpoMpenapaTaMu, UccrefoBaTe/lbCKue
paboTbl C UCNOMb30BaHNEM NPMOOPOB N MHCTPYMEHTOB LIM(POBOIA nabopaTopuu;

pelaTb KayeCTBEHHble WM KOMMYECTBEHHbIE 3afayl, WCMO/b3ys OCHOBHbIE
nokasaresiv 3[40p0Bbsl Ye/I0BEKA, MPOBOAWUTL PacYéTbl N OLEHMBATL MOJTyYEHHbIE
3HaYeHWs;

apryMeHTMpoBaTb OCHOBHbIE MPUHLMMNLI 340POBOr0 06pasa >KU3HW, MeToAbl
3alUMTbl U YKpenseHus 3[0pOBbs 4esioBeka: CbanaHCUMpOBaHHOE MUTaHue,
COOMIOAEHNE MNPaBU JINYHON TUTMEHbI, 3aHATUA (U3KYNLTYPOM U CMOPTOM,
pauuoHanbHas opraHu3aums Tpyda W MNOMHOLEHHOro OTAbIXa, MO3UTUBHOE
3AMOLMOHA/IbHO-MCUXNYECKOE COCTOSAHME;

MCNONb30BaTb MNPUOGPETEHHbIE 3HAHUA W YMeHUs AN COBMAeHNS
300pOBOro  ob6pasa  XKWU3HKW, CcOGaNaHCUPOBAHHOINO  MUTaHWUSA,  (DU3NYECKOMN
aKTVBHOCTW, CTPecCOyCTOMUYMBOCTU, [AN1F WCKNHOYEHUS BPeAHbIX MNPUBbIYEK,
3aBMCMMOCTEN;

BNageTb MpuémMaMm OKasaHWA MepBOM MOMOLUM YenoBEKY Mpu noTtepe
CO3HaHUS, COJMIHEYHOM W  TENjoBOM Yyfapax, OTpaB/eHuW, YTOMIEeHUN,
KpPOBOTEUYEHMM, TpaBMaxX MArKMX TKaHeil, KOCTel CKefneTa, OpraHoB 4yBCTB,
0XKOrax 1 OMOPOXXEHUN;

BnagetTb npuvémamm paboTbl ¢ MHopMaumeit: hopMynnpoBaTb OCHOBaHUSA
ANA U3BMIeYeHNA M 0606LLEeHNA UH(OPMaLUKN U3 HECKONbKUX UCTOYHUKOB (4-5),
Npeobpa3oBbIBaTh MHOPMALMIO 13 OAHO 3HAKOBOWN CUCTEMbI B APYrYHO;



MCNONb30BaTb MeToAbl Guonorun: Habnwpatb, W3MeEPATb, OMNUCLIBATb
OpraHM3M 4esioBeKa W  MPOLECCHl ero  >KU3HeLeATeNlbHOCTW, MPOBOAUTH
MpocTelLLne NccnefoBaHNs OpraHn3ma YenoBeka v 00bACHATb UX pe3y bTarthl;

cobnogate npaswusia 6Ge3onacHoro Tpyga npu pabote € y4yebHbIM W©
nabopaTopHbIM  060pYyLOBaHWEM, XWUMWUYECKOW MOCyaoM B COOTBETCTBUU C
WHCTPYKUMSAMUN Ha YPOKe U BO BHEYPOUYHOI LesATeNbHOCTH;

BnagetTb npumémamm paboTbl ¢ MHDopMauueit: hopMynnMpoBaTb OCHOBaHUSA
AN n3BNeveHns 1 0606LeHs MHPOPMaLMK N3 HECKOIbKMX NCTOYHUKOB;

0OBACHATL 3HaYeHWe pPaboT Mo pacLMppPOBKe reHOMOB BMPYCOB, 6aKTepuia,
rpnboB, PacTEHUA N XKMBOTHbIX, XapaKTepn3oBaTb NMOAXOAbl K aHan3y 60/bLLMX
[laHHbIX B 6M0/I0rMK, XapaKTepn3osaTtb Lenn 1 3agayum 6MonHMopMaTUKK;

co3faBaTb MUCbMEHHbIE W YCTHble COOOLLEHUS, WCMOMb3YS MOHATUAHDIN
annapat  M3y4eHHOro pasgena OMONOrMKM, COMNPOBOXAATb  BbLICTYM/IEHME
npe3eHTauunen ¢ y4éTom 0CoObGEHHOCTEN ayAMTOPUMN 0B6YHaIOLLNXCS;

NPosBNSATb MHTEPEC K YrnybneHnto OMONOrMYeckMx 3HaHUn U BbIGOPY
6ronornn Kak npouibLHOro npeamMeTa Ha YpoBHe cpeaHero obLlero obpasoBaHums
ana - 6yayulein  npoteccuoHanbHOW — AeATenbHOCTM B 06nactv  Guonorum,
MeNLMHBI, MCUXOMOTUN U APYTUX HanpasieHuWiA.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbusie IIpakrunyeckue
NporpaMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcebl
Pa3zgen 1. BBenenue
11 BeepneHue )
WToro no pasgeny 5
Pa3nen 2. Bakrepun u apxeu
2.1 baktepuu n apxen 4 2
WToro no pasgeny 4
Pa3nes 3. MHOroo6pa3ue 0JHOKJIETOYHBIX JYKAPHOT
3.1 MHoroo6pasme 04HOKNETOYHbIX 3yKapuoT 4
WToro no pasgeny 4
Pa3nen 4. ApxeniacTuaHble HJIH «PACTEHUS
4.1 boTaHMKa — HayKa 0 pacTeHUsAxX 1
42 O6Luas opraHm3aums pacTUTENIbHOro ) 1
' opraHuama
4.3 CnopoBble pacTeHus
4.4 CeMeHHble pacTeHus
WToro no pasgeny 20

Pa3nes 5. CTpoeHue H JKU3HEAEATEJIbHOCTh CEMEHHBIX PACTEHHIT




51 Mo6er 1 noberosble CUCTEMbI 5 4
5.2 Nuct 5 2
5.3 KopeHb 1 KOpHeBble CUCTEMbI 6 2
5.4 BeretaTvBHOe pasMHOXeHMWe pacTeHui 4 1
55 Knaccnurkaums uBeTKOBbIX 5 4

WToro no pasgeny 25

Pa3zaen 6. Ixosiorusi pacrennii. PacteHusi B MpUPOIHBIX €O001IECTBAX
6.1 JKoNorus pacteHuii. PacteHus B 7

' MPUPOLHBLIX COO6LLLECTBAX

WToro no pasgeny 7

Paszpnen 7. PacTuTebHBIA MUP U AeATEIBLHOCTh YEJI0BEKA
21 PacTuTe/bHbIA MUP 1 LeATeNbHOCTb 3 1

' yenoBeka

WToro no pasgeny 3

OBLUEE KOJTIMYECTBO YACOB MO NPOrPAMME 68 28




8 KVIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undgposBbie)
Ne n/m Konrpoabnsie  IIpakruyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTshI padoTshI
pecypcbl
Paszgea 1. I'pudb1 1 rpud0nog00HbIE OPraHU3MbI
1.1 "pnbbI N rpM6oNOA06HbLIE OPraHN3Mbl 6 3
WToro no pasgeny 6
Pa3nen 2. ZKuBoTHble
2.1 30010r1A — HayKa 0 XXUBOTHbIX
2.2 OC06eHHOCTMN CTPOEHUS XXUBOTHOM K/TETKM
WToro no pasgeny 4

Pa3nen 3. CTpoeHue u ku3HeAeATEJIbHOCTD ;KHBOTHOr0 opranusMa Oprann3MeHHbIi YPOBeHb OPraHN3alMHU KU3HH

3.1 MnTaHne y XXMBOTHbIX 3
3.2 TpaHCnopT Y XUBOTHbIX 3
3.3 [bixaHne y >XNBOTHbIX 3
3.4 BblgeneHue y XXMBOTHbIX 3
35 Onopa 1 ABWXeHWe Y XXUBOTHbIX 3
36 Perynaumns XxunsHegeatesbHOCTN Y 3
XWBOTHbIX
WToro no pasgeny 18
Pa3nesn 4. PazHooOpa3ue :KMBOTHBIX
41 [IBYXCNOMHbIE 1 TPEXCNONHbIE XXNBOTHbIE W 4

NX 0COB6EHHOCTW. [1BYXCNONHbIE XXMBOTHbIE




4.2 TpEXCNONHbIE XXNBOTHbIE 1

4.3 Twun Inockue Yepsun 4

4.4 Tun Kpyrnble yepsu 2

4.5 Tun Konbyatble Yepsu 3

4.6 Tun Monnocku 3

4.7 Tun YneHnucToHorue 12

4.8 Tun XopAosble 2

49 Pa3Ho06pa3ne 1 3B0MOLMA NO3BOHOUHbIX 1
' YXUBOTHbIX

4.10 Hapgknacc Pbl6bl 7

411 BbIx0og, M03BOHOYHBIX Ha CyLLy. AMpNoMK, 4
' NN 3eMHOBO/IHbIE

412 AMHUOTBL. Pentnnumn, nnm 5

MpecMmblKatoLLmecs

4.13 MTnupl

4.14 MnekonuTaroLme
WToro no pasgeny 64
Pa3znen 5. IBojiionus ¥ 3K0JI0rusl JKUBOTHBIX

51 \ DBO/IIOLMA N 3KONIOTUA XKMUBOTHbIX 7
Toro no pasgeny 7
Pasznen 6. JKuBoTHBIE H YeJIOBEK

6.1 - XKMBOTHbIE 11 YenoBeK 3
WToro no pasgeny 3
OBLEE KOMMYECTBO YACOB N0 NPOrPAMME 102




9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undgposBbie)
Ne n/m Konrpoabnbsie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgen 1. BBenenue
11 BeefeHune 1
WToro no pasgeny 1

Paznes 2. O61uii 0630p KJIeTOK M TKaHell OPraHu3Ma yejioBeKa

O6meH BELLECTB KaK OCHOBa XXNU3HU

2.1 7
yesoBeka
2.2 LinTonorusa
2.3 Tunbl TKaHen opraHn3Ma YenoBeka 1
WToro no pasgeny 19
Pa3nen 3. HepBHasi cucrema
3.1 HepBHasa cuctema 8 2
WToro no pasgeny 8
Pa3nen 4. CeHcopHble cUCTEMbI
4.1 CeHcopHble cUCTeMbI 5
WToro no pasgeny 5
Pa3nes 5. JHIOKpUHHAA cUcTeMa
51 OHIOKpPMHHaA cucTema 5
Toro no pasgeny 5




Pa3gen 6. IloBenenue

6.1 MoBeseHwMe 4
Toro no pasgeny 4
Pazgen 7. OnopHo-aBUraTeJbHbIN annapar

7.1 Koctn

7.2 MbILWUpI 3
WToro no pasgeny 7
Pasznen 8. KpoBenocHasi u imMparuueckasi CHCTEMBI

8.1 Oc06eHHOCTM CTPOEHUSA U 3
' (hYHKLMOHNPOBaHNA CePAEYHOM MbILLLbI

8.2 KpoBeHoCHas cuctema v numgarmyeckas 3
' cucTema

8.3 BHyTpeHHAA cpefa opraHusma 4
WToro no pasgeny 10
Pa3nesn 9. UMmyHHasi cuctema

9.1 MIMMyHHasa cuctema 5
WToro no pasgeny 5
Paznen 10. [IpixaTebHasi cucTeMa

10.1 [bixatensHaa cucrtema 4
WToro no pasgeny 4
Pa3nes 11. IlnmeBapurenbHas cucreMa

111 MywesBapuTenbHas cucTema 5
Toro no pasgeny 5




Pa3zgen 12. BoigeuTebHAad CHCTEMA

12.1 BblgenuTenobHasa cuctema 3
WToro no pasgeny 3
Pa3pen 13. Ilo1oBas cucreMa
13.1 [MonoBasa cuctema 4
WToro no pasgeny 4
Pa3nen 14. Koxa u eé npousBoaHble
14.1 Koxka 1 eé nponsBogHble 3 2
WToro no pasgeny 3
Pazgen 15. AnanTanum opranu3Ma 4ejioBeKka
15.1 AfanTtauun opraHu3mMa yenoBeka 5
WToro no pasgeny 5
Pa3znen 16. 'eHeTHKa Yesi0BeKa
16.1 ["eHeTVKa YenoBeka 9
WToro no pasgeny 9
Pa3znen 17. AuTponorenes
17.1 AHTpoOnoreHes 3 1
WToro no pasgeny 3
Paszgea 18. YesnoBek u okpykawas cpeaa
18.1 Yenosek 1 oKpy»aroLaa cpeja 2
Toro no pasgeny 2
OBLWEE KOJIMYECTBO YACOB N0 NMrPOIrPAMME 102 12




HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

LiuTonorna — Hayka o Knetke
Bupyconorns — Hayka o Bupycax

CoBpeMeHHas Knaccugmkaw s opraHn3mos,
OCHOBHbIE MPUHLMNbI

MeToAbl Hay4YHOro No3HaHWA B 6ronormm

MWuKpoCcKonus ONTUYecKas, aeKTPOHHas.
NabopatopHas paboTa. «lMpaBuna TEXHNKK
6e30macHOCTV Npu NPoBeLeHNM
NabopaTopHbIX M NPaKTUYeCcKnX paboT.
OCHOBbI MUKPOCKOMNWW: NPUTOTOBNEHNE
BPEMEHHbIX Npenaparos 1 paboTa ¢
MUKpocKonomM. OdopmneHvie pe3ynbTaTos
paboTbl C MMKPOCKOMOM»

MWKpo6MoNorms — Hayka o
MWUKpOOpraHun3max. MpokapnoTuyeckas
KneTka. MpakTnyeckas paboTta «/3yueHne
mMoponornm 6akTepuii Ha
MMKPOCKOMMYECKUX NpenapaTax»

MHoroo6pasue 6aktepuit

YKn3HeaeATenbHOCTb 6aKTepuin
OCO6EHHOCTM OpraHn3aLum apxen.




MpakTyeckas paboTta «/13yyeHne MeToL0B
Ae3VH(eKL M 1 CTEPUnN3aLMN»

10

OCHOBHble NPU3HAKN OJHOKNETOYHbIX
ayKapwoT. JlabopaTopHas paboTa
«M3yyeHne 0AHOKNETOUHbIX OpraHU3MoB
MoJ MMKPOCKOMOM Ha BPEMEHHbIX U
(hMKCUPOBaHHBIX MMKpOMpenapaTax»

11

12

13

CTpoeHue, [BMXKEHNE, MUTaHWE,
Pa3MHOXeHNe aBTOTPOMHbIX 1
reTepoTPOHbLIX OLHOKNETOUYHbIX 3YKapuoT
3HayeHne O4HOK/IETOUHBIX 3YKapuoT B
MPUPOLE M XXN3HW YenoBeKa

3aboneBaHus, Bbl3blBaeMble
OAHOK/IETOUYHBIMMW 3yKapuoTaMu, 1 nx
npounakTnKa

14

15

boTaHMKa — Hayka 0 pacTeHuAX

PacTuTenbHas Knetka. PacTuTenbHble
TKaHW. JlabopaTopHas paboTa «3yveHne
CTPOEHUSA PacTUTENbHbIX KIETOK Ha
FOTOBbIX U BPEMEHHbIX MUKPOMpPenaparax».
NabopaTopHasa paboTa «3yyeHne
0CO6EHHOCTE CTPOEHUA TKaHen pacTeHui
Ha rOTOBbIX U BPEMEHHbIX
MMKponpenaparTax»

16

PacTuTeNbHbIN OpraHn3M Kak eanHoe
uenoe. MNMpakTnyeckas pabota «/3yyeHve
CTPOEHNSA OPraHOB PacTEHNIA Ha XXMBbIX
06beKTax 1 repbapHbIX 0bpasLax»




17

Anbronorns — Hayka o Boopocnsax

18

19

20

KpacHble Bogopocnu. MpakTuyeckas paboTa
«3yyeHre 0CO6eHHOCTEN CTPOEHUS 1
YKM3HEHHbIX LIMKNOB KpacHbIX BOAOPOCE
Ha >XMBOM U repbapHOM maTepuane»

3eneHble Bogopocu. MpakTnyeckas paboTa
«/13yyeHne CTPOEHUS N XKM3HEHHbIX LIMKN0B
3€e/1eHbIX BOLOPOC/IEN Ha XXUBOM U
repbapHom matepuane»

XapoBble BOAOPOC/N

21

22

23

24

25

Bypble Bogopocnu

MoxoBuaHble unn Mxu. lNpakTnyeckas
paboTa «/13yyeHne 0CO6EHHOCTEN CTPOEHNA
KYKYLLKMHA /IbHa U charHyma (Ha >XMBbIX U
repbapHbIX 06bEKTaX)»

MnayHoBuAHble (NnayHbl). MpakTuyeckas
paboTa «/13yyeHne 0CO6EHHOCTEN CTPOEHNA
nnayHa 6ynaBoBUAHOIO (Ha KUBbIX W
repbapHbIX 06bEKTaX)»

XBowyeBuaHble. MNpakTnyeckas paboTta
«M13yyeHne 0cobeHHOCTEl CTPOEHUS XBOLa
MONEBOr0 M NaNnoOpPOTHMKA LMTOBHMKA
MY>XCKOrO (Ha XXMBbIX U repbapHbIX
06beKTax)»

ManopoTHUKK. MpaKTnyeckas paboTta
«l3yyeHne 0co6eHHOCTEN CTPOEHMS
MarnopoTHMKA LLMTOBHMKA MYXCKOro (Ha
XMBbIX N repbapHbIX 00beKTax)»




26

27

"onocemeHHble. BO3HUKHOBEHNE CEMEHMN.
O6LMe NPU3HAKN CEMEHHbIX PaCTEHNIA
MpakTnyeckas paboTa «/3yyeHne
0CO6EHHOCTEN BHELLIHErO XBOW, LUMLLIEK U
CEMSIH XBOWHbIX»

MHoroob6pasme rofoceMeHHbIX.
MpakTyeckas paboTta «/13yueHune
0CO6EHHOCTEl BHELLHEro CTpOeHUs noberos
XBOWVHbIX (€/1b, COCHA, IMCTBEHHNLIA)»

28

O6Lan xapakTepucTmKa LBETKOBbIX
(MoKpbITOCEMEHHBIX)

29

LiBETOK KaK opraH rnosoBoro pasMHOXeHS
Y NOKPbITOCEMEHHbIX PaCTEHWIA.
MpakTnyeckas paboTa «/3yyeHne
MOP(ONOrK LIBETKA (Ha XWMBBIX U
(PMKCMPOBaHHBIX 06beKTax). M3yyeHne
pa3Hoo6pa3ns CoLBETUN»

30

31

32

YKN3HEHHbIN LMK LIBETKOBbIX

CTpOEeHVe CEMSH LiBETKOBbIX PaCTEHWIA.
MpakTunyeckas paboTa «M3yueHne CTPOEHNA
CEMSIH MOKPbITOCEMEHHbIX PacTEHNI»

Mnogpl. MpakTnyeckas paboTa «M3yyeHve
CTPOEHUSA NIOLOB N COMOANIN»

33

34

NHAVBWAYanbHOe pa3BUTUE PacTEHWIA
MOKPbITOCEMEHHbIX (OHTOrEHE3)

MobGer. MNpakTnyeckasa paboTa «3yyeHune

mMopdonornm nobera Ha XXmBbIX 06bEKTax
NN Ha repbapHbIX 06pasLax»




35

Mouka. MpakTnyeckas paboTa «3yyeHne
CTPOEHWS BEreTaTUBHbIX, FEHEPaTUBHbIX U
CMeLUaHHbIX Noyek. PasHoobpasme novek y
APEBECHBIX PaCTEHU»

36

Mopdonorus cte6ns. MNpakTnyeckas
paboTta «M3yyeHre NonepeyHoro cnmnna
CTBO/MA PacTeHWn N aHaN3 BAUSHNS
3KO/I0MMYECKMX YCNOBUIA Ha pa3BuTmHe
pacTeHU»

37

AHaTomus cTebns. MNMpakTnyeckas paborta
«M13yyeHne 0co6eHHOCTel aHAaTOMUYECKOrO
CTPOEeHWs CTebNA ABYAONbHbIX U
OAHOA0/bHbIX TPABAHUCTLIX PaCTEHUMN,
cTebns ApeBecHbIX PacTeHUl»

38

®PyHKUMK cTebns. JTabopaTtopHas paboTa
«/13yyeHne TpaHcropTa BeLLeCTB B CTebe.
3yyeHne metamopo3oB nobera»

39

40

41

Mopdonorus nucta. NpakTnyeckas paboTa
«M13yyeHne Mopdhonornm McTa Ha XuBbIX
06beKTax nnmn repbapHbIX 06pasLax»

AHaToMusi nnucTa. MpakTnyeckas pabota
«MccnegoBaHme aHaTOMUK NACTa C
MOMOLLbHO CBETOBOTO MUKPOCKOMa»

dyHKUUKM nncTa

42

43

DOTOCMHTES. 3HaueHMe (HOTOCUHTE3]A

Jluctonag, ero NPUYnHbI, MEXaHU3M 1
3Ha4YeHKne B XN3HWN pacTeHNA

44

Mopdonorus kKopHs. MNMpakTnyeckas paboTta




«3yyeHre MOpP(hoNornm KOpPHS Ha XMBbIX
06beKTax 1 repbapHbIX 06pasLax»

45

46

47

AHaTomMust KopHs. MpakTnyeckas paboTa
«/13yyeHne aHaTOMMYECKOr0 CTPOEHMS
KOPHS$ Ha FOTOBbLIX MMKpOMpenaparax»

®YHKLMM KOpHsl. JTabopaTopHas pa6oTa
«/13yyeHne CTPOEHNS! KOPHEBbIX BO/TOCKOB C
MOMOLLbHO CBETOBOTO MUKPOCKOMa»

MuHepanbHOe NUTaHKe pacTeHuit

48

[bixaHve KopHs. JTabopaTtopHas paboTa
«lccnefoBaHune BNMAHWA BO3LyXa Ha
pa3BUTUE KOPHEN»

49

50

51

52

Buaon3meHeHNst KOpHeR 1 nx
(hyHKuMK.JTabopaTopHas paboTa «13yyeHme
MeTamMop( 0308 KOPHS»

BereTaTBHOE pa3MHOXXEHME LiBETKOBbIX
pacTeHWIA 1 ero 3Ha4eHne B eCTECTBEHHbIX
YCNOBWSX U B CETbCKOXO3ANCTBEHHOI
npaKTuKe

KnoHvnpoBaHWe pacTeHuiA.
MWKPOKNOHa/IbHOE PasMHOXEHVE
pacTeHuWin. KneTouHas nHXeHepus Kak
COBPEMEHHast TEXHOMOMNSA Pa3MHOXEHUA
pacteHuid. MpakTnyeckas pabota «MeTogpl
MWUKPOK/TIOHa/IbHOMO Pa3MHOXEHNS
pacTeHnin»

MouBa. XapaKTepucTnKa NoyBbI.
Pa3Hoo6pa3une noys




53

MouBa. Mnogopoare Noysbl. Y A06peHns

54

Knaccnumkaumsa LiBeTKoBbIX. [BYA0/bHbIE.
CewmeiicTBo KpecTouBeTHbIX. NpakTuyeckas
paboTta «OnpegeneHve npeacTaBuTenei
ceMelicTBa KpecTouBeTHbIX C
1CNOb30BaHVEM OMpesennTenein pacTeHuniA
UKW ONpeaennTenbHbIX KapTovek»

55

CemeiicTBa Po3ouBeTHbIe 1 [ac/ieHoBbIe.
MpakTnyeckan pabota «OnpeaeneHme
npefcTaBMTeNell CEMENCTB C
CMONMb30BaHNEM OMpPeAennTenein pacTeHuiA
UK ONpeLennTeNlbHbIX KapTouek»

56

CewmeiicTBa CNOXKHOLBETHbIE U
MorTbinbKoBbIe. MNpakTuyeckas paboTa
«OnpegeneHne npeAcTaBnTeNein CEMeNCTB ¢
MCMONb30BaHVEM OMNpeaennTeneii pacTeHNl
U ONpeLennTeNlbHbIX KapToueK»

57

OfHofoNbHbIE pacTeHus. CeMelicTBa
AMapunnucosble 1 3naku. MNpakTuyeckas
paboTta «OnpefeneHve npeacTasuTenei
CEMEICTB C UCMO/b30BaHNEM
onpefennTeneit pacTeHnin nnm
OnpeaennTe/IbHbIX KapToUveK»

58

CewmeiicTBa JluneiiHble 1 OpxXugHble.
«OnpepeneHne npeacTaBnTeNein CEMENCTB C
MCMONb30BaHVEM OMNpPeAennTeNneid pacTeHNI
UKW ONpefenTeNbHbIX KapTOUeK»

59
60

PacTeHus 1 cpefa 0buTaHuA
3KONOrnyeckme rpynrbl PacTeHUin




61 PacTuTenbHoe coobLecTBO (UTOLEHO3)
62 PacTuTesNbHble CO0OLLIECTBA /IECOB
63 PacTuTenbHble COOOLLECTBA NYrOB, Noel U 1
MyCTbIHb
64 PacTuTenbHble coobLLecTBa 60/10T U 1
TYHAPSI
65 CMeHa pacTuTe/lbHbIX CO06LLECTB
66 Pa3BuTME pacTUTE/IbHOrO MUpa
KynbTypHble pacTeHuns u nx
67 npomcxoxaeHwve. MNMpaktnyeckas paboTta 1 1
«/13yyeHne cenbCKOX035NCTBEHHbIX
pacTeHWiA CBOEro pernoHa»
68 MocnencTBms LeATeNlbHOCTU Ye/IOBEKaA B 1
aKocuctemax. OxpaHa pacTUTeNbHOIo Mm1pa
OBLUEE KONMTMYECTBO YACOB NO 68 08

NMPOIrPAMME




8 KVIACC

Ne
n/n

Tema ypoka

Mwukonorus — Hayka o rpubax. Obuas
XapakTepucTuKa rpmoos

3UroMULETbI M aCKOMULIETBI.
MpakTnyeckas paboTa «3yyeHne
CTPOEHWS M/ECHEBbIX IPUGOB: MyKOpa 1
neHuLmnna»

KoaunuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

BasuamnomuueTol. MpakTnyeckas paborta
«M3yyeHne 0CO6eHHOCTEN CTPOEHMS
NIOA0BbIX TeS WAAMNOYHBIX rPU60B Ha
MWKPOCKOMMYECKMX npenaparax u
MYsKaxX»

"pnbonosobHbIE OpraHn3MbI.
NaboparopHas paboTta «3yyeHmne
CTPOEHUS N XKM3HEHHOTO LKNa
(hMTOTOPbLI HAa XKMBOM U repbapHOM
maTepuiane»

NuwainHukn. MpakTuyeckas paboTa
«/13yyeHne CTpPoeHNS MLLAaHNKOB (Ha
repb6apHbIX 06pasuax)»

3HaueHwve rprboB B NMPUPOAE U XU3HU
yesioBeKa

O6LLMe 1 crelyanbHble pasaensi




300/10rMK. KpaTkasi UCTOpist pa3BUTUS
300/10TVK

CTpoeHUe XXMBOTHOW K/IETKM.
NabopaTopHas paboTa «MccnefosaHue
K/IETOK MOJ MUKPOCKOMOM Ha BPeMEHHbIX
MuKponpenapaTax. CpaBHeHMe
PacTUTENbHON N XXMBOTHOIN KNETOK»

10

11

TKaHW XXMBOTHOIO OpraHu3ma.
NabopatopHas paboTta «3yyeHne TKaHel
YXMBOTHbIX»

OpraHbl 1 CUCTEMbI OPraHoB XMBOTHOIO
opraHmsma

ST1anbl U TUMbI NUTaHWS Y XXUBOTHBIX.
Nab6oparopHas paboTa «3yyeHmne
NUTaHUA NPOCTEMLLEro Nog MUKPOCKOMOM
Ha BpeMeHHbIX MUKponpenapaTax»

12

13

OC06EHHOCTM NUTaHWS MO3BOHOUHbIX
XMBOTHbIX. JTabopaTopHasi paboTa
«/13yyeHne NuTaHnsa OTAeNMbHbIX
npeacTaBuTeNelt pasNyHbIX rpynn
YXMBOTHBbIX»

SBONIOLMSA NULLLEBAPUTENBHOW CUCTEMBI

14

15

TpaHcnopT Tena y 6ecrno3BOHOUHbIX
KUBOTHbIX

KpoBeHoCHasa crucTema no3BOHOUHbIX
XXMBOTHbIX

16

SBOMOLMS KPOBEHOCHOI CUCTEMBI Y
MO3BOHOUHbIX YKMBOTHbIX




17

[bixaHune Y XXNBOTHbIX

18 [bIxaHne XXMBOTHbIX B BOAHON cpeae

19 [bIXaHne XXMBOTHbIX B HAa3eMHOW cpefe

20 CTpoeHue BbiaeNnTeNbHOM CUCTEMBI Y
XUBOTHbIX. OCMOC

21 3BOMOLUMSA BbIAENNTENLHON CUCTEMBI Y
YXMBOTHbIX

29 BblgenutensHble CUCTEMbl aKTUBHOTO
TMna

23 BunAbl CKeNeToB Y XXUBOTHbIX

24 SBONOLMSA ONOPHO-ABUTraTEe/IbHOM
CUCTEMbI Y NO3BOHOYHbIX XXMBOTHbIX

o5 MepeaBMKEHWE XXNBOTHLIX B PasINYHbIX
cpepax obutaHus

26 Perynauus xu3HegedaTesIbHOCTU Y
YXMBOTHBbIX

27 HepBHas perynauuns y XXMBOTHbIX

28 ["OpMOHaNbHas Perynauuns y >XMBOTHbIX

29 O6bLuas xapakTepucTmka
KULLIEYHOMOMNOCTHBIX
MmaponaHble. JTabopaTtopHas paboTa

30 «3yyeHmne CTpoeHusa n
XWN3HeLeATeIbHOCTN TNapbI»

31 CuudpongHole. PopMupoBaHne Meays3bl
Kopannosble nonunel. JTabopatopHas

32 paboTa «/13yyeHne XMMMYECKOro coctaea

CKeneTa KOMOHUNa/TIbHbIX KOPa/1/10BbIX




nosinnoB»

33

34

O6LWKMit NNaH CTPOEHUS TPEXCOMHOIO
XXMBOTHOr0.OCco6eHHOCTM OpraHmn3auum
TPEXCMOMHBIX XXNBOTHbIX

OGLLas XapaKTepUCTUKa YepBeli

35

Oco6eHHOCTM opraHu3aumm NI0CKnX
yepBseit. JTabopaTopHas paboTa «/13yyeHune
XW3HEAEATeNIbHOCTM, BHELLHErO U1
BHYTPEHHEr0 CTPOEHNSA NPECHOBOAHBIX
NIOCKNX YepBer»

36

MpucnocobneHne NIOCKMX YepBen K
napasuTunsmy. SJlabopatopHas pabora
«l13yyeHne CTPoeHNs NapasuTUYECKNX
MNOCKMNX YepBeil Ha BNaXKHbIX
npenaparax»

37

38

39

40

J1IeHTOUHbIEe YepBK

OC06eHHOCTM OpraHu3aLmmn Kpyribix
yepseld. JlabopatopHas paboTa «/3yyeHune
CTPOEHUS Yen0BeYECKOM (CBUHOM)
ackapugbi»

CTpoeHune 1 PYHKLUK KPYTIbIX YepBeil.
YKM3HEHHBI LMK YenoBeyveckom
ackapwabl

OC06eHHOCTM OpraHmn3aLmmn Konb4aTbixX
yepseld. JlabopatopHas paboTa «/13yyeHne
BHELLHEr0 1 BHYTPEHHEr0 CTPOEHNS
[OXAEBOr0 YepBs»

41

OpraHI/I3aL|,I/IF| MOJIOCTU TeJsia KOJIbYaTbIX




yepBel

42

Pa3MHOXXeHVE 1 pa3HO06pa3mne Ko/bYaTbIX
yepBseit. JTabopaTopHas paboTa «/13yyeHune
BHELLIHErO 1 BHYTPEHHEr0 CTPOEHNS
MeANLMHCKON NnsBKK. 3yyeHne
CTPOEHUSI MHOTOLLIETHKOBbIX YepBet»

43

O6Las xapaKTepucTKa MOJTHOCKOB.
BproxoHorne monntocku. JlabopatopHas
paboTa «/13yyeHne BHELLHEro u
BHYTPEHHEr0 CTPOEHUA 6PHOXOHOIoro
MOJITHOCKa»

44

45

46

47

[lBycTBOpYaThIe MOOCKN.
NaboparopHas paboTta «3yyeHmne
BHELLUHEr0 U BHYTPEHHEr0 CTPOEHUA
[BYCTBOPYATOro MOJJIHOCKa»

["0N10BOHOr e MONMKOCKI. JTabopaTopHas
paboTa «l/13yyeHne BHELLIHETO 1
BHYTPEHHEr0 CTPOEHMS FO/IOBOHOIOr0
MO/IIFOCKa»

OC06€eHHOCTV OpraHM3aLImMK
UNEHVUCTOHOTUX.

Knacc PakoobpasHble. JTabopaTtopHas
paboTa «/3yyeHne BHELLHEro CTPOEHUS 1
KOHEYHOCTel pakoobpasHbIX. V3yueHune
BHYTPEHHEr0 CTPOEHMSt PaKoobpasHOro»

48

49

MHoroo6pasme v 3Ha4eHne pakoobpasHbIX

Knacc MNMaykoobpasHble. CTPOeHNe 1
mMoponorus, pa3Hoobpasme




naykoobpasHbIX

50

51

MHoroo6pasme naykoobpasHbix

Knacc Hacekomble. JTabopaTopHas paboTta
«/13yyeHne CTpoeHMs pOTOBOr0 annapara
N KOHEYHOCTEN HacekoMoro. VI3yueHne
BHYTPEHHEr0 CTPOEHNS HACEKOMOT0»

52

BHyTpeHHe CTPOeHNE, PasMHOXEHWE U
Pa3BUTME HACEKOMBIX

53

54

OCHOBHble OTpsAAbI HACEKOMbIX C
HENoONHbIM NpeBpaLLeHNEM

OCHOBHble OTpsAbl HACEKOMbIX C MOSHbIM
npespatieHrem (Yewyekpbinble)

55

OCHOBHbI€e 0TPsA/bl HACEKOMbIX C MO/HbIM
npeBpaLLeHnem (XKeCTKOKpbIbIe 1
MepenoHYaToKPbINble)

56

57

58

OCHOBHbIe OTpsAAblI HACEKOMbIX C MOJSHbIM
npespatyeHviem [ByKpblsibie 1 Bnoxu)
O6LecTBeHHble HaceKoMble. MeJOHOCHbIe
nyenbl

OC06eHHOCTM OpraHn3aLuy XopL0BbIX
XWBOTHbIX

59

Moatmn Monosoxoposble. JTabopaTopHas
paboTa «/13yyeHne BHELLHEro u
BHYTPEHHEr0 CTPOEHUA NaHLETHMKA Ha
(hPMKCMpPOBaHHbIX MpenapaTax»

60

61

O6wnin 0630p CTPOEHUS U Pa3BUTUA
MO3BOHOYHbIX XXMBOTHbIX

O6Lan xapaKTepucTnKa pbld




62

MecTa 06MTaHWA, BHELLIHee CTPOeHME C
CcKeneT pbl6. JlabopaTopHas paboTa
«/13yyeHune ckeneTa KOCTHbIX U XPALLEBbLIX
Pbl6»

63

BHyTpeHHee CTpoeHne n
XM3HeAeATeNbHOCTb pbl6. JTabopaTopHas
paboTa «/3y4eHne BHYTPEHHEro CTPOeHNS
PblObI»

64

65

Pa3smMHOXeHVe 1 pa3suTUe pbib

XpsiweBble pblbbl. JTabopaTopHas paboTa
«/13yyeHne pasHO06pasmns pblo»

66

KocTHble pbibbl. JlTabopaTopHasa paboTa
«OnpeaeneHne BospacTta pblb No yeLlye»

67

68

Ponb pbl6 B MPUPOZE U XKU3HW YenoBeka

O6Las XapaKTepucTKa 3eMHOBOAHbIX.
JlabopatopHas paboTa «M3yyeHmne ckeneta
NATYLLKN»

69

BHyTpeHHee CTPOEHME K
XU3HeLeATe/lbHOCTb aMpuouii.
NaboparopHas paboTta «3yyeHmne
BHYTPEHHEr0 CTPOEHUA NATYLLKN U
TPUTOHA»

70

YKV3HEHHbIN LK aMprouii.
Nab6oparopHas paboTta «3yyeHmne
VHAVBUAYANIbHOTO Pa3BUTUA
3eMHOBO/JHOI0»

71

MHoroo6pasve, 3Ha4eHUe 1 oxpaHa
38MHOBO/HbIX




72

O6Lan xapakTepucTnka
npecmblKatoLLmxcs. JlabopaTtopHas paboTta
«l13yyeHne BHELLHErO U CTPOEHNS

Awepuubl. M3yyeHmne ckeneta sLlepuLbl»

73

BHyTpeHHee CTpoeHne n
XW3HEAEATeNbHOCTb PENTUNIA.
NaboparopHas paboTta «3yyeHmne
BHYTPEHHEr0 CTPOEHUA ALLEPULLbI»

74

75

76

Pa3MHOXeHWE 1 pa3BuTVe PenTuauii

Pa3Hoo6pa3ue penTunnii. Awepuubl 1
3men. JlabopaTopHas paboTa «M3yyeHne
pa3HO06pa3ns MPECMbIKAOLLMXCA»

Pa3Hoo6pa3une penTunuid. Yepenaxu u
KPOKOAWUNbI. 3HaYeHne 1 oxpaHa
MPeCMbIKatOLLMXCS

77

O6Lan xapakTepucTnKa NTuy,
NaboparopHas paboTta «3yyeHmne
BHELLIHEro CTPOEHNSA NTUL»

78

OnopHo-ABurartesibHasa cuctema nTuy,
NaboparopHas paboTta «3yyeHmne

BHELLHero CTPOeHUs 1 NepbeBOro Nnokposa
nTuy,. M3ydeHne ckeneta NTuubl»

79

80

BHyYTpeHHee CTpoeHue NTuL

OpraHbl 4yBCTB, HepBHas cucTema u
noseaeHne nNTuy,

81

Pa3MHOXEHWE 1 pa3BUTUE M NTULL.
NaboparopHas pabota «3yyeHmne
CTPOEHMA fiLa NTUL




82 3KONornyeckme rpynnbsl NTuL, 1
CucTemartunyeckume rpynnsi NTmL,
83 MpakTnyeckas pabota «OnpegeneHve 1
MTUL, C MCMONb30BaHNEM ONpesenuTenen»
84 3HauyeHWe N oxpaHa NTuL 1
85 OpraHusaums n cTpoeHue 1
MIEKONUTAKOLLIMX
OnopHo-ABurartesibHasa cuctema
miekonuTarowmx. SlabopatopHas pabota
86 «/13yyeHne CTpoeHNs Yepena 1 3y6How 1
CUCTEMbI Pa3/INYHbIX MIEKOMMUTAIOLMX.
V13yueHne cTpoeHus cKeneTa
MJIEKOMUTAIOLLNX»
87 BHyTpeHHee CTpoeHne MIeKonmnTaroLLmnx 1
88 OpraHbl 4yBCTB, HEPBHAA cucTeMa U 1
noBeAeHVe MIEKOMUTAIOLLUX
89 Pa3mHOXeHWe 1 pa3BuTne 1
M/IEKONUTAKOLLMX
90 Ce30HHbIe N3MEHEHUSA B XXN3HN 1
M/IEKONUTAIOLLMX
MHoroo6pasne MIEKONUTAIOLLMX.
91 NaboparopHas paboTta «3yyeHmne 1
pa3Ho06pasns MIEKONUTAOLLMX>»
92 3HayeHVe 1 oxpaHa MIEKONUTAOLLMNX 1
93 3BONOLMS 6ECNO3BOHOUHbIX XKMBOTHbIX 1
94 JBO/OLNA XOPA0BbIX XXNUBOTHbIX 1
95 JKonornyeckme hakropsbl 1
96 Cpefibl 06MTaHMA XUBOTHbIX 1




97 Monynaumm XXMBOTHbIX 1
JkocucTema. MNpakTnyeckas pabota

98 «M3yyeHre NprpogHoro coobLuecTsa: 1
COCTaBa U CTPYKTYpbI»

99 YKMBOTHbIV MUP NPUPOAHBIX 30H 3eMnin 1

100 Bo3sgelicTBre YenoBeKa Ha XXMBOTHbIX B 1
npupogae
3HayeHVe JOMaLLHNX XXMBOTHBIX B XXU3HU

101 yenoseka. J[labopaTopHasa pabota 1
«HabnrogeHVs 3a NTULAMU B rOPOLCKOM
cpepe»

102 OxpaHa »XMBOTHOIo Mupa 1

OBLEE KOMMYECTBO YACOB INO 102

NMPOIrPAMME




9 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
°
Jr:[;n Tema ypoka Bcero Konrpoannere  TIpaxTuieckue fl[:yrt?eﬂnﬂ :)Ig[?a[;(():a:feﬂbﬂme
padoThI padoTshI pecypen
1 Cuctema 610/I0MMYECKNX HaYK, U3Yy4aroLLmX 1
yesoBeka
2 XVMUYECKMNIA COCTaB KNETKM 1
3 [MpocTpaHCTBEHHAs CTPYKTYypa U 1
Bronornyeckme PyHKLUMN 6eNKoB
CocTaB, CTpOeHVE N (DYHKLMN NNMNL0B
Cocrtas, CTPOeHMe N PYHKLMKN YrNeBog0B 1
5 CocTaB, CTpoeHue 1 (DYHKL N HYKNENHOBBIX 1
Kucnot
OO6MeH BeLLECTB 1 MpeBpaLLeHne 3Heprum
Perynauus n HapylweHns obmeHa BeLLeCTB
9 KneTouyHoe CTpoeHne opraHn3mMoB 1
YXMBOTHbIX U YeNnoBeKa
CTpoeHue kneTku. MNpakTuyeckas paboTa
«[1pOCMOTP 3/1EKTPOHHO-
10 MWUKPOCKOMMUYECKMX (hoTorpaguii 1 1
MpenapaToB CTPOEHUS K/IETKU U
MEXK/NEeTOYHbIX KOHTAKTOB»
11 FA0po KneTkn. KNeTouHblid LmKn 1
12 MHoroo6pasue 1 guhhepeHLMPOBKa KNETOK
13 Twvnbl TKaHe opraHn3Ma YenoBeka. 1 1

MpakTnyeckas paboTa




«MUKpPOCKONNPOBaHWe NpenapaTos
OCHOBHbIX TUMOB TKaHeMn»

14 nuTeNnanbHble TKaHK 1
CoefiMHMTeNbHAA TKaHb: CBOMCTBA, TUMbl

15 KNETOK, XapaKTepuUCTMKa MEXK/EeTOYHOIo 1
BellecTBa

16 Knaccugukaums coefuHUTENbHbIX TKaHen 1

17 CKeneTHas MbilleyHas TKaHb 1

18 CeppfeyHas 1 rnafkaa MbllLeYHbIe TKaHW 1

19 HepBHas TKaHb: HEMPOHbI U HEMpornns 1

20 HepBHbIe BONOKHA N HEPBHbIE OKOHYaHUA 1
OpraHu3auus HepBHOI CUCTEMBI.

21 MpakTnueckas pabota «M3yyeHve 1
rMCTO/IOMMYECKUX rnpenapaTos OpraHoB
HEPBHOW CUCTEMbI»

22 CTpoeHue 1 PYHKLUUX CIMHHOIO Mo3ra 1
Mpogonrosatblii U 3afHWIA OTAENI

23 roNoBHOro mosra. MNMpaktuyeckas paborta 1
«l3yyeHmne CTPOeHNS roI0BHOIO0 Mo3ra Ha
MaKeTax»

o4 CpeLHuiA 1 NPOMEXYTOUHBIA OTAESbl 1
ro/IOBHOro0 mMo3ra

o5 CTpoeHune 60MbLUMX NOMYLLAPWUIA FONOBHOIO 1
mo3ra

26 Pedhnekcbl 1 pethnekTopHas ayra 1
MeTo/bl nccneaoBaHNs MO3roBOA

27 aKTUBHOCTMN U CTPOEHUSA CTPYKTYP HEPBHOM 1

CUCTEMDI




28 HapyLueHus paboTbl HEPBHON CUCTEMbI

29 CTpoeHne CeHCOPHbIX CUCTEM

30 OpraHbl 3peHns. JlabopaTopHas paboTa
«l3yyeHne CTPOEHUNA opraHa 3peHns»

31 HapyLueHns 3peHna u MeToAbl UX NeYeHuns

39 OpraHbl cnyxa. JlabopatopHas paboTta
«l3yyeHmne CTPOEHNA opraHa ciyxa»
OpraHbl 060HAHNA, 0CA3aHWSA, BKYCa,

33 paBHoOBecus. JlabopaTopHas paboTa
«lA3yyeHne rmcTonornyecknx npenapaTos
OpraHoB YyBCTB»

34 OHAOKPVHHaA cucTema

35 OnpegseneHne N OCHOBHbIE XapaKTEPUCTUKM
rOpMOHOB
YKenesbl BHYTPEHHER CekpeLnn.

36 NaboparopHas paboTa «3yyeHmne
rMCTOMOrMYECKNX npenapaTos
9HOKPVHHbIX OpraHoB»

37 Kenesbl CMELIJaHHOHI‘/JI cekpeLuun. ferynﬂu,vm
LleATe/IbHOCTN YKEeNB3 BHYTPEHHeW CeKpeLmu

38 SHOOKPUHHbBIE 3a60M1€BaHNA U UX NleYeHne

39 PedpiekTopHas Teopus noBegeHNs

40 CurHasbHble cucTeMbl. Peyb. MamMATb.
MbiLwneHne

41 KOrHUTUBHbIE )YHKLMN HEPBHOI CUCTEMBI

42 HapyLueHuns noeefeHUs, COBPeMeHHbIe

MeTOoAbl fie4eHns




43

AHaToMus KocTh. CoefiHeHUS KOCTel

44

45

OceBoli ckeneT. lNMpakTnyeckas paboTa
«A3yYyeHmne CTPOEHNA CKeneTa YeoBeKa Ha
MaKeTax»

CKeneTbl NMOSICOB KOHEYHOCTEN M CBOOGOAHbIX
KOHeYHoCTel

46

HapyLueHns cTpoeHWs CKeNeTHON CUCTEMBI,
NX NpogmnakTMKa 1 neveHne

47
48

CTpoeHue 1 paboTa MblLLLY
OCHOBHbIe MbILLLbI TEMA YenoBeka

49

MpodunnakTKa 1 neveHne NoBPeXXAeHNIA
OMOpPHO-ABUraTeNbHOro annapara.
MpakTnyeckas pabota «OKasaHWe NepBoii
MOMOLLM NPV NOBPEXAEHNN CKeneTa u
MbILLILL»

50

51

52

AHaTomus cepaua. JlabopaTopHas paboTa
«[1pOCMOTP MMCTONOMMYECKMX NpenapaTos
CepAeYHON MbILLILbI»

PaboTa cepaua. MNMpakTuyeckas paboTa
«/13mepeHne apTepnasibHOro AaBieHns n
nynbca»

HapyweHus paboTbl cepaua. JlabopatopHas
paboTa «3neKTpoKapAmnorpapms»

53

KpoBeHocHas cucTema. SlabopaTopHas
pa6oTa «/13yUeHne rmcToNormyeckmx
MpenapaToB CTEHOK COCY/I0B»

54

Kpyrv kpoBoo6patieHus. [Nepsas NOMOLLb
MpW KPOBOTEYEHUAX




55 AHaToMus TMM(ATUYECKOIN CUCTEMbI

56 BHYTpeHHAA cpefa opraHusma
CocTaB 1 POPMEHHbIE 3/1eMEHTbI KPOBMU.
ApuTpoumnTsl 1 TpOM6OUNUTLI. JlTabopaTopHas

57 paboTa «/13yyeHne rmcTonornyeckmx
npenapaToB KPOBU 1 OpraHoB
KPOBETBOPEHMSA»

CocTaB 1 POPMEHHbIE 3/1eMEHTbI KPOBMU.

58 NeikouunTsl. JlabopaTopHas paboTa
«3yyeHre rmcTonormyecKnx npenapaTos
KPOBW 1 OpraHoB KPOBETBOPEHMSA»

59 ["pynnbl KpoBu

60 MexaHu3Mbl 3alMTbl OpraHmM3mMa ot
VH(eKL A

61 OpraHbl UMMYHHOW CUCTEMBbI

62 BpoXxaeHHbI 1 NPUOGPETEHHBIN
UMMYHUTET

63 HenHgpeKUNOHHbIA UMMYHUTET

64 NHeKkuoHHbIe 3a60n1eBaHNA Y UX
npoguniakTnKa
AHaTOMUS [bIXaTe/IbHON CUCTEMBI.

65 NabopaTopHasa paboTa «3yyeHne
TMCTONIOMMYECKMX NpenapaToB OpraHoB
AbIXaHNs»

Jerkue n gbixatesibHble ABVKEHUS.
66 MpakTunyeckas paboTa «/3mepeHune obxearta

rPYAHOI KNETKW B COCTOSIHWM BAOXa U
BblgoXa. OnpefeneHne YacToTbl [bIXaHNs»




67

"a3006MeH 1 Perynaums abixaHus.
MpakTuyeckas paboTa «BaumsHue
Pa3NNYHbIX (haKTOPOB Ha YacTOTY AbIXaHWs»

68

69

70

71

MrueHa abixaHusi. 3aboneBaHNs opraHoB
AbIXaHUs

AHaTOMUS NULLEBAPUTENIBHOW CUCTEMBI.
NabopaTopHas paboTa «MccnefoBaHme
[eVCTBUSA (DepPMEHTOB C/IHOHbI Ha Kpaxmast»

MuweBapeHne B XXenyaKe v AesTeNbHOCTb
rneyeHu. «/13ydeHmne rmcTonormyecknx
npenapaToB OpPraHoB NLLEBAPUTENLHOM
CUCTEMbI»

MuuieBapeHne B KnLWeyHMKe. BcacbiBaHWe

72

73

Perynauus nuiieBapeHuns

UrveHa nuTaHKs. 3a6oneBaHns CUCTEMbI
NULLIEBAPEHMS

74

CTpoeHue BblAeNTENbHOM CUCTEMDI.
NabopaTopHasa paboTa «3yyeHne
FMCTONOMMYECKMX NpenapaToB PasHbIX
YYaCTKOB MOYKMN, MOYETOYHMKA, MOYEBOIO
ny3bIps»

75

PYHKLMOHNPOBaHWE NOYKN.HepBHadA 1
rymopasibHasa perynsaumsa opraHoB
BbIleNINTENIbHON CUCTEMBI

76

77

3ab0neBaHNsA OpraHOB MOYEBbLIAENNTENbHOM
CUCTEMbI

My>KCKas nonoBasi cuctema. SlabopaTopHas
paboTa «l/13y4eHne rmcTonorMyeckmx




rpenaparoB OPraHoB MOJI0BOW CUCTEMbI»

YKeHckas nonoBas cuctema. JlabopaTopHas

78 paboTta «M3yyeHne rmcTonornyeckmx
rpenaparoB OPraHoB MOJI0BOW CUCTEMbI»

79 Bocnpoun3seaeHne opraHn3ma Yenoseka

80 bepemeHHOCTb, e nnaHMpoBaHue.
3aboneBaHus NOIOBOM CUCTEMbI
CTpoeHUe 1 PYHKLMM KOXN. MpaKTnyeckas

81 paboTa «liccnefoBaHye C MOMOLLBIO Nyrbl
TbI/IbHOW 1 NajOHHOM CTOPOHbI KNCTU»
Mpoun3BogHble KOXK. MNpakTnyeckas paboTa

82 «M/13yyeHne ructonormyeckmnx npenaparos
anugepmMumca 1 gepmbi»

83 3aboneBaHnsA KOXM U UX NpesynpexxaeHue.
"'MrrneHa Koxu

84 MprcnocobsieHre YeioBeKa K MEHAIOLLMMCS
YCNOBUAM Cpefbl

85 Tepmoperynaumsa: posb KOXnM 1 COCy0B
AjanTalmmn YenoBeKa, ero OpraHoB 1 TKaHei

86 K HU3KMM KOHLIEHTpaLuMam Kucnopoga u
rMNOKCUM

87 LinpkagHble puTmbl. Agantaumm K
HeBeCcoMoCTH

88 PUTMMYeckre npoLieccol
XU3HeLeATeIbHOCTH

89 3aKOHOMEPHOCTUN Hacnef0BaHMA NPU3HAKOB

90 ["eHbl N HacnefoBaHWe NPU3HAKOB

91 MexaHn3Mbl onpegeneHnsa nona




92 CuenneHHoe HacnegoBaHKe NPU3HaKoB 1

93 MogndrkaumoHHasa 1 HacnefCTBEHHas 1
N3MEHUYMBOCTb

94 MeToAbl nccnefoBaHUsA HacNeACTBEHHOCTU 1
yesoBeka

95 HacneacTBeHHble 3a601eBaHMSA YeNoBeKa

96 MonynAaunoHHas reHeTnKa YenoBeka 1

97 BronHpopmaTtumka. M'eHeThYecKas 1
NHXeHepns
UenoBek B CUCTEME XXMBOTHOIO MMpa.
MpakTnueckas pabota «M3yyeHve

98 APEeBHENLLEN NCTOPUM 1 3BONOLMN 1 1
yesioBeKa Ha nprmepe Konnekuui v
PEKOHCTPYKLMIA»

99 YHUKa/IbHbIE NPU3HAKM TOMUHUA 1

100 CXO0ACTBO 1 pasnivynsa Yenoseka u 1
4e/10BeK006pasHbIX 06e3bsiH

101 3Konornyeckme hakTopbl ¥ UX LEACTBME HA 1
opraHu3M YenoBeka

102 3[,0p0OBbe YeNnoBeKa Kak colnanbHas 1
LIeHHOCTb

OBLEE KOJIMYECTBO YACOB INO 102 12

NMPOIrPAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

- buonorusa. 7 kKnacc. YTrnyb6neHHbl YpoBeHb. B 2-X 4acTax. YUebOHUK,
CymatoxuH C.B., TpomoBaH. T1., 3axapoBaH. AKUMOHepHOe 06LLeCTBO
«3patenscTBo «IpocseLleHne», 2024

- Bbuonornd. 8 knacc. Yrny6neHHbld YpoBeHb. B 2-X 4acTaX.Y4eOHUK,
CymatoxuH C.B., TpomoBaH. T1., 3axapoBaH. AKUMOHepHOe 06LLeCTBO
«M30aTenscTBo «[lpocBeLeHme», 2024
- buonorna. 9 knacc. YrnybneHHbI ypoBeHb. B 2-x 4yacTAX. Y4eOHUK,
CymatoxuH C.B., TpomoBaH. T1., 3axapoBaH. AKUMOHeEpPHOE O06LLECTBO
«M3patenbcTBO «l1pocBeLLeHne», 2024

METOIUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

https://edsoo.ru/mr-biologiya/

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://resh.edu.ru/subject/


https://www.ukazka.ru/catalog/book-biologiya-8-class-uglublennyj-uroven-v-dvuh-chastiah-chast-2-uchebnik-239546.html
https://www.ukazka.ru/catalog/book-biologiya-8-class-uglublennyj-uroven-v-dvuh-chastiah-chast-2-uchebnik-239546.html
https://www.ukazka.ru/catalog/book-biologiya-8-class-uglublennyj-uroven-v-dvuh-chastiah-chast-2-uchebnik-239546.html

MarepuajbHO-TEXHHYECKOE 00ecnedyeHue MPOrPpaMMbl, B TOM YHCJIE C
HCI0JIb30BaHueM 000pyaoBaHus neHTpa «Touka pocrtay»

Linthposas nabopatopus «Pagyra»
HoyToyk
MynbTuUmMeana
MWKPOCKOMbI - 27 WTYK (CBETOBbIX) + 1 LWT. (3/IEKTPOHHBLIN)
JTabopaTtopHoe 060py0BaHMe
KomniekT repbapHbIX MaTepuasioB no TeMam
KOMMNIEKT BNaXXHbIX MPenapaToB XXMBOTHbIX
Mogenu annankaumin pa3BuTUs XXMBOTHbIX
NudopmanuonHoe odecrnedyeHue
e CMPaBOYHMKMK, Y4ebHble MnakaTbl 1 TabnuLbl, 4ONOHUTENbHASA
nuTepaTypa no npeamMeTam, pa3aaToUHbI MaTepuan, 0opasubl
TBOPYECKMX paboT.
Kaaposoe obecnieuenue

NGO~ WDNE

e VYuureanb Onosiornu Ilomosa Mapusi BasiepbeBHa

e B 2009 rogy 3akoHumna TAO AMNO  «llagpuHcKuia
rocylapCTBEHHbIV Mefarornyecknii UHCTUTYT» MO CreLmabHOCTY
«[egarornka n MeToAnKa HayaibHOro obpasosaHms», B 2019 rogy
npoLuna MepenofroToBKy, MPUCBOEHA KBaMPUKAUUA «ydUTENb
BMOSIOTUN Y XUMUUN,

e Crax: 22 roga

e KpanupukanuoHHasi KaTeropus: BbiCLLIAs



