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NOACHUTENIbHASA 3AMUCKA

Mporpamma no OGuonoruM OCHOBHOrO 00LLEro oOpa3oBaHusi (YrnyONEHHLIA YPOBEHD)
COCTaB/IeHa Ha OCHOBe Tpe0OBaHWN K pe3ynbTaTaM OCBOEHMS OCHOBHOW 00pa30BaTesibHOM
nporpammbl OCHOBHOro ooOuiero oopasoBaHusi, npeactaBneHHolx B ®roC 000, ¢ yyetom
thenepanbHoin paboyei nporpamMmmbl BOCNUTaHUA ANs 00LLe00pa3oBaTesibHbIX OpraHM3aLui.

Mporpamma no OWONOrMM OPMEHTMPOBAHA Ha O00y4alOLWMXCS, MNPOSIBASIOLLMNX
NOBbLILEHHbIW UHTEPEC K U3YYEHUI0 OMONOruK, U HanpaBJieHa Ha (hOpMUpPOBaHUeE eCTECTBEHHO-
HAy4YHOW rPpamMOTHOCTU U OpPraHU3auui0 U3y4yeHnss OMONIOrUM Ha [AEATENIbHOCTHOW OCHoBe. B
nporpamme no 6MONOrUM YYMTbIBAOTCA BO3MOXXHOCTM OMONOrMn B peanusaumm TpedoBaHWiA
®roc 000 K naaHMpyembiM JINYHOCTHbIM, METanpeaAMeTHbIM U NpPeAMEeTHbIM pesynbTaTam
o0yyeHMs Ha yrnyonéHHOM YpOBHE, a TaKXe peanu3aumMa MeXnpeaMETHbIX CBsi3en
€CTeCTBEHHO-Hay4HbIX y4eOHbIX NpeAMETOB OCHOBHOr0 00Liero 06pa3oBaHus.

Mporpamma BKAOYAET pacnpepesieHne copepXxaHus yyeOHoro matepuana ¢ 7 no 9
KNacce, a TakXKe peKOMEHAYeMyI0 NoC/1ef0BaTe/IbHOCTb M3Y4EHNSI TEM, OCHOBAHHYIO Ha JIOTMKe
pa3BuUTUA NPEAMETHOr0 CoAepPXXaHus ¢ Y46TOM BO3PaCTHbIX 0COOEHHOCTEN 00y4atOLLMXCS.

Mporpamma no Guonorun pa3paboTaHa C LENbH OKAa3aHWs METOAMYECKON MOMOLLM
y4uTeNo B cO3aaHuM paboyei nporpammbl no yyeOHOMY npeamery.

B nporpamme no O6uonorun onpepensiloTCs OCHOBHbIE LENIN M3Y4YEeHMs OMONOrMM Ha
yrnyonéHHOM ypoBHEe OCHOBHOr0 00LLero 06pa3oBaHus, N1IaHUPyeMble pe3ysibTaTbl 0CBOEHUS
Kypca 0M010r1n: NIMYHOCTHbIE, METanpeAMETHbIE, NPeAMETHbIE.

buonoruss BHOCMT CYLIECTBEHHbIA BK/MajA B pa3BuTUe Yy O00y4aloMUXCS HAY4HOro
MMPOBO33pEHNs, BKNIOYas (hOPMUpPOBaHWE NPEACTABNEHUA O METOAAX MO3HAHWUA XKUBOW
npupoabl, No3BoNsieT chOpMUPOBATb CUCTEMY HAYYHbIX 3HAHUW O XKUBbIX CUCTEMAX, YMEHUS
MX NPUMEHSATb B Pa3HO00Pa3HbIX XXU3HEHHbIX CUTYaLUsIX.

buonoruyeckass nOAroToBKa Ha YrnyonéHHOM YpoOBHE CMOCOGCTBYET pPasBUTUIO
MOTMBALMN K W3YYEHUIO OMONOrMK, NOHUMAHUIO O00YYaIOWMMUCA HAYYHbIX NPUHLMNOB
OpPraHu3auumn [esTenbHOCTV YeNIOBEKa B XKUBOM Npupoae, NO3BONSIET 3aN0XKWUTb OCHOBbI
3KOJNIOrMYECKOW KY/NbTypbl, 3A0pOBOro 00pasa )>XKW3HW, CNOCOOGCTBYET OBJIAAECHMIO
o0yyarowmumucs cneumanbHbIMU OMONOrMYECKUMU 3HAHMAMM, 3aKNaAbIBAIOLUMKU OCHOBY ANsi
LanbHeunwero 6Monoruyeckoro 00pa3oBaHus.

Liensamu o0yyeHns 6monorun Ha ypoBHe 0OCHOBHOr0 00L1ero 00pa3oBaHus (Yrny6aEéHHbIA
YPOBEHb) ABNSAOTCS:

pa3BUTUE UHTEpPECA K N3YYEHUIO XKN3HEAEATEIbHOCTU OMONOrMYeCKMX CUCTEM Pa3HOro
YPOBHS OpraHu3auum, 0COOEHHOCTSIM CTPOEHMS, XN3HEAEeATeNbHOCTN OPraHUu3Ma 4YenoBeKa,
YCNIOBUSIM COXPaHEHMS ero 340p0BbS;

thopMupoBaHMe YMEHMA NMPUMEHATb METOAbl OMONOrM4YEeCKOM HaykKu ANS N3y4YeHus
Ouonornyeckux CUCTEM, B TOM YMCJIE OPraHU3Ma 4esI0BEKa;

BOCNUTaHWUE 3KOJIOrMYECKOW KYNbTYPbl B LIENSIX COXPAaHEHNS1 COOCTBEHHOr0 34,0P0BbS U
0XpaHbl OKpY)XXaloLLen cpeabl;



pa3BuTHE NpeacTaBNeHUA 0 BO3MOXHbIX cdepax Oyaywein npodeccuoHanbHON
LesATeNnbHOCTN, CBA3aHHOW C OMONoOrmei, rotoOBHOCTM K OCO3HAHHOMY BblOOpy npocuna u
HanpaBNEHHOCTH [aJibHenLLero ooy4yeHus.

JlocTxeHue uenein nporpammbl nNo 6uonorun ob6ecneynmBaeTcsl peLieHneM creayoLmx
3apav:

npuodbpeTeHue 00y4aloLWMUMNCS 3HAHUIA 0 XKMBON Npupofe, 3aKOHOMEPHOCTSIX CTPOEHUS,
XU3HEeAeATeNlbHOCTU U cpepooOpasylowen ponu  rpudoB, PacTEHUA, KUBOTHBDIX,
MWKPOOPraHM3MoB, O YeJIOBeKE KaK OuocouuanbHOM cucteme, 0 ponu Ouonorun B
NPaKTUYECKOW AEATENIbHOCTU JlIoAeNn;

OBJIafiCHNE YMEHUSIMU NPOBOAUTbD MCCNEAOBaHUS OOBEKTOB )XMBOW Npupoabl C
Mcnonb30BaHNeMm s1abopaTopHOro 060pyA0OBaHNS U MHCTPYMEHTOB UMpoBbIX NabopaTopui,
OpraHu3auumn HaénaeHus 3a coCTOSHUEM COOCTBEHHOI0 OpPraHU3ma;

0cBOEHWe npuémMoB pabdoTbl ¢ OMoNOrMyeckoM WHgopmauueid, B TOM uMcie O
COBPEMEHHbIX AOCTHXKEHUSIX B 00/1aCTV OMONIOrUK, eé aHaNIN3 U KPUTUYECKOE OLEHUBAHME;

0CBOEHWE 3KONOrMYecKU rpamoTHOr0 MOBEAEHMS,, HANPaBNEHHOr0 Ha COXpaHeHwe
CO0OCTBEHHOr0 3[10p0BbSl U 0XPaHbl OKPYXKAIOLLLEi NPUPOAHON Cpefbl;

npuodpeTeHne npeactaBneHMid o0 cdepax npod)ecCUOHANbHON  AEATENIbHOCTY,
CBSI3aHHbIX C OMONOrMe U COBPEMEHHbIMU TEXHONOMMSIMM, OCHOBAHHbIMW HAa AOCTWXKEHUSX
ouonoruu.

O0wee 4yucno 4acoB, PEKOMEHAOBAHHbIX ANS U3Y4yeHWUs OMONOrMM Ha Yray6sIeHHOM
YpoOBHe, — 272 yaca: B 7 Knacce — 68 yacoB (2 yaca B Hepenio), B 8 knacce — 102 yaca (3 yaca
B Heaeno), B 9 knacce — 102 yaca (3 yaca B Hefienio).



COJIEPXXAHME OBYYEHUA
7 KINACC

BeepeHne

LiuTonorua — Hayka o knetke. CoBpeMeHHas Kneto4yHas teopusi. Knetka — eauHmua
CTPOEHMS, XN3HEAEeATENbHOCTM U Pa3MHOXEHUS XUBOro. XMMHUYECKMA COCTaB KIETKMW.
CTPyKTypHas OpraHu3aumsi KNeTku. JyKapuoTHble W NPOKapUOTHble KneTkn. MemopaHa.
Lintonnasma. OpraHouabl. EauHas membpaHHas cuctema Knetku. MUTOXOHAPMM N NnacTUab.
Llutockener u opraHomabl asuxeHusi. Aapo. Xpomocombl. leHbl. YABOEHME XPOMOCOM.
MnonpgHoctb Knetkn. KnetouHbin umkn. Mutos. Menos. PasmHoXeHMe. TUnbl XXU3HEHHbIX
LIMKNOB.

Bupyconorus — Hayka o Bupycax. Bupycbl — Hekneto4Hble hopmbl. BKnag poccunckux un
3apy06eXXHbIX YYEHbIX B pa3BUTME BUPYCOJIOrUN. BupycHble 3a00neBaHUA PacTEHUI, XKUBOTHbIX
1 yenoseka. Mepbl npoMNakTMKN BUPYCHbIX 3a00/1€BaHNA.

CoBpeMeHHass Knaccuukauus opraHM3MoB, OCHOBHble NpuHUMNbl. Knaccudukaums
OpraHu3moB M1 3BOJTIOLMOHHOE y4yeHue. Teopus asonouun Yapnb3sa [lapBuHa.

MeTtoabl Hay4HOro No3HaHus B 6uonorun. lMpasuna pa6oTbl CO CBETOBLIM MUKPOCKOMNOM.
BpemeHHble U MNOCTOSIHHbIE MMKponpenapatbl. MeToauMKa nPUroTOBIEHWS BPEMEHHbIX
MuKponpenapaTtoB. MUKpOCKONMUA oNTUYecKas, aNeKTPOHHas, CKaHUpyloLas, 30HA0Bas.

JemoHcTpayns nNOPTPETOB  Y4YEHbIX, MUKpodoTorpachmi  KNETOYHbIX CTPYKTYP,
BbINOJIHEHHbIX C MOMOLLbIO PA3NIMYHBIX TUMOB MUKPOCKOMUK.

JlaboparopHsle u MPaKTHIECKNE padoTsl

MpaBuna TexHMKM Ge3onacHOCTM NpPU NPOBEAEHMM NAOOPATOPHLIX M MPAKTUYECKUX
pa6or. OCHOBbI MMWKPOCKONWUW: MNPUroTOBJIEHME BPEMEHHbIX npenapatoB W pabota C
Mukpockonom. OchopmneHue pe3ynbTaToB paboTbl C MUKPOCKOMOM.

bakTtepuu n apxeu

MukpoOuonorus — Hayka 0 MMKpoopraHuamax. 0coOGEHHOCTV CTPOEHUSI NPOKAPNOTHON
Knetkn. MHorooopa3ue copm Knetok 0aktepui. Poct U pasmHoXXeHue Oaktepuid. Crniopbl
0akTepuid. XXusHepeaTeNnbHOCTb OaKTepuii: aBTOTPO(hHbIE U reTepoTpoHbIe, aHa3POOHbIE U
a3poOHble 6akTepun. LlnaHoO6akTepum n nx ponb B Npupopae.

0co0eHHOCTM OpraHn3auum apxen u UX oTauyms ot 6akTepuin. Ponb apxeit u 6akTepuii B
BO3HMKHOBEHWUMN 3YKapuoTOB.

PacnpocTpaHéHHOCTb OaKTepUn N apxei, MX pPoJib B NPUPOAE U XKN3HK YenoBeka. Ponb
0akTepun B OMOreoXMMMYECKUX LIMKNaXx.

JlaboparopHsie n npakTu4eckmne padors!

N3yyeHue meToaoB AEe3UH(EKLUN U CTEPUNIN3ALIAN.

N3yuyeHue mopcponorum 6aKTepnit Ha MUKPOCKOMMYECKMX Npenaparax.

MHorooGpa3ve 0fHOKNETOYHbIX 3yKapuoT



OCHOBHbIe NPU3HAKU OAHOKJIETOYHbIX 3yKapuoT. CTpoeHue, ABWXKEHWe, NUTaHMe,
pPa3MHOXXEHUe OAHOK/NETOYHbIX aBTOTPO(HHLIX M reTepoTPO(HHLIX 3YKApMOT Ha npumepe
3BrNIeHbl U TPUNAHOCOMbI, TPMXOMOHAAbI U KULIEYHOW nsamOnun, nHdysopum Tyhenbku un
ManspuMHOro nnasmopusa, papuonspun M gopamuHucgep, amédbl npotes, AUaTOMen.
3Ha4yeHune OfHOKNETOYHbIX 3yKapyuoT B NPUpPoAe 1 XU3HU Yenoseka. CoHHas 60ne3Hb, 60n1e3Hb
Laraca. KoXHbii U BUCLiepabHbIA NeNMaHno3. TpMXomMoHuas. JIamonuos.

JlaboparopHsie u MPaKTHYeckne padors/

N3yyeHne OAHOK/ETOYHbIX OPraHW3MOB MOJ MHMKPOCKONOM Ha BPEMEHHbIX W
(hukcnpoBaHHbIX MUKpoOnpenapartax.

ApxennactugiHble NN «pacTeHNs»

boTtaHuKa — HayKa 0 pacTeHusxX

KpaTtkas ncropua pa3sutus 60TaHMKU. boTaHuKa n 00beKTbl €€ uccnenoBaHnin. 06bEM
LapcTBa «pacTeHMs» B COBPEMEHHOM CMCTEME OpraHM4Yeckoro mupa. Paspenbl G0TaHMKM.
CBsi3b 60TAHMKK C APYrMMU OMONOrMYECKUMMN HaYKamu, MEAULIMHON U CEJIbCKMM X03SUCTBOM.
Ponb GoTaHMkn B (HhOPMMPOBAHMN COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTWUHbI MMpa.
NepcnekTnBbl pa3BUTUS OO0TAHMKU KaK HayKK. [IpumeHeHne 60TaHNYeCKNX 3HaHUIN Ye10BEKOM.
Mpoceccumn yenoBeka, cBA3aHHbIE C OOTAHUKOM.

JemMoHeTpayns nopTpeToB YYEHDIX, XKUBbIX PACTEHWUMN, KOJUIEKLMIA U MyNsKen.

006was opraHU3auua pacTUTENbHOro OpraHu3ma

PacTutenbHast KNeTka u eé 0CO0EHHOCTM.

PactutenbHbie TKaHW. OTKpbITUE PacTUTENIbHbIX TKaHeW. CTpoeHne M  (hyHKUMK
pacTuTeNbHbIX TKaHei. [lpocTble M cnoxHble TKaHW. 0OpasoBaTesibHbie, NOKPOBHbIE,
OCHOBHbIe, MEXaHWYECKUe, NPOBOASILINE TKAHW.

OpraHbl M cCcUCTEMbl OPraHOB pacTUTE/IbHOr0 OpraHu3Ma, WX B3aUMOCBS3b.
PacTutenbHbIil OpraHn3m Kak eauHoe uenoe. BeretatuBHble U reHEPaTUBHbIE OPraHbl.

JemoncTpayna onbiTOB N0 00HAPYXXEHMIO B CEMEHaX PacTeHWA BOfAbl, MUHEPasbHbIX U1
OpraHN4YecKuX BeLecTB, Kpaxmana, 6enKka n Xxupa.

JlaboparopHeie n npakTn4eckne padorsi.

N3yyeHne CTPOEHMS pacTUTENbHbIX KNETOK Ha T[OTOBbIX W  BPEMEHHbIX
MUKponpenaparax.

HaGniopeHne npouecca naa3monn3a M Aena3mosin3a B PacTUTENbHbIX KNETKax nop,
MMUKPOCKOMNOM.

N3yyeHne 0COOGEHHOCTEN CTPOEHMS TKaHEM pacTeHUW Ha roTOBbIX WM BPEMEHHbIX
MUKponpenaparax.

N3yyeHue cTpoeHUss OpraHoB pacTEHUN Ha XMBbIX 00bEKTaX U repoapHbIX 06pasLax.

CnopoBble pacTeHus

KpacHble, 3enéHbie u XapoBble BOAOPOC/AW. ANbrosiorusi — Hayka 0 BOJOPOCASIX.
Bopopocnu — HeTaKCOHOMUYECKas rpynna opraHu3moB, NPMCNOCOONEHHbIX K XXU3HU B BOAHOMW
cpene, OTHOCSALUMXCS K Pa3/IMyHbIM LLAapcTBaM B COBPEMEHHOW CUCTEME OPraHU4ecKoro Mupa.
MecTo KpacHbIX, 3e/IEHbIX U XapOBbiX BOAOPOCJ/IEN B COBPEMEHHON CMCTEME OPraHNMYecKoro



mupa. 0COGEHHOCTM WX CTPOEHUSl, Pa3MHOXEHMS M XXU3HEHHbIX LMKJIOB Ha npumepe
XNaMUAOMOHaAbI, XN10peJuUibl, KNnagogopbl U ybBbl, CIMPOrMpbl U Xapbl, NOPgMpbI.

bypble BOAOPOCAW, WX TAKCOHOMWYECKOE TMOJNIOXKEHUe BHE LAPCTBA PacTeHW.
XKn3HeHHble LMKNbl TamuHapum (MopcKas KanycTa) u pykyca. PacnpocTpaHeHne U 3Konorus.
Ponb B npupopae U 3HaYeHne B XXM3HK YeNoBeKa.

MpoucxoXxpeHne BbICWIMX pacTeHMid (3IMOpMochuT) OT XapoBblX BOAOPOCIHEN.
CoBpeMeHHbIe NoAxXoAbl K CUCTEMATUKE PaCTeHN.

MoxoBupHbie unu mMxu. 00wWas XapakTepucTUKa, CTPOEHUE M XKU3HEAEeATesIbHOCTb,
)XVU3HEHHbIN LKA MxoB. MHorooopa3ue mxoB. KyKyLuKUH néH u ccpariym. PacnpoctpaHenune U
3Konormss MxoB. 3HayeHMe MXOB B MNpPUPoAEe W HKU3HEAEeATeNbHOCTM YesioBeKa.
TopcooOpa3oBaHue. Me4EHOYHMKN U AHTOLIEPOTOBbIE.

MnayHoBupaHbie (nnayHbl). 00wasa xapakrepuctuka. Mopdonornyeckue oco6eHHOCTM
BEretaTMBHbIX oOpraHoB. (0COOEHHOCTM OpPraHM3auuMn, >KU3HEHHOr0 LUMKNA nayHa
oynasoBuaHoro. lMlonosoe nokonexHne, peaykuua rametrocgura. PacnpoctpaHeHue n akonorus
NNayHoBUAHLIX. 3HAayeHWe B NpUpPoOAE WU UCNONb30BaHME 4enoBeKoMm. Mckonaembie
nnayHoBsuaHbie. Ponb MCKONaembiX NAayHOBUAHbIX B PacTUTENbHOM MOKPOBE Nasie030MCKOM
3pbl U B 00pa30BaHNKN KAaMEHHOr0 yrns.

MNanopoTHUKOBMAHbIE  (NAanNOpPOTHMKM U XxBowwm). O0was  xapakTepucTuKa
NanopoTHMKOBUAHBIX. 0COOEHHOCTM OpraHM3aLumn BereTaTMBHbIX OPraHoB, XXU3HEHHOr0 LMKNa
XBOWaA nonesoro. CTpoeHMe U XKU3HEAEATE/SIbHOCTb MNANOPOTHMKOB. MXM3HEHHbIA LUMKN
NanopoTHMKOB Ha nNpUMepe LWWUTOBHMKA MYXCKOro. PacnpocTpaHeHue W 3Konorus
NanopoTHMKOBUAHBIX. 3HAYEHNE B NPUPOAE N XKU3HEAEATENIbHOCTU YeNoBeKa.

JlaboparopHsie u nPaKTH4eckne padorsi

N3yyeHne 0COOEHHOCTEM CTPOEHMSI U )KM3HEHHbIX LMKNOB ORHOKETOYHbIX W
MHOIOKJIETOYHbIX 3€NEHbIX, XapoBbiX M KpPacHbIX BOJOPOC/EN HA XXMBOM W repb6apHoM
matepuane.

N3yyeHue CTPOEHMS M XKN3HEHHBIX LIUKI0B OYpbiX BOAOPOC/EA HA XXMBOM 1 repbapHoM
matepuane.

N3yyeHne 0COOEHHOCTEN CTPOEHMSI KYKYLUKWHA JibHA W charHyma (Ha XUBbIX W
repbapHbIX 00beKTax).

N3yyeHune 0coOGEHHOCTEN CTPOEHUS niayHa OynaBOBMAHOIO (Ha MXMBbIX U repbapHbIX
00beKTax).

N3yyeHue 0coOOEHHOCTE CTPOEHUS XBOLLLA NOJIEBOr0 (HA XMBLIX U repoapHbIX 00bEKTaXx).

N3yyeHune 0cOOEHHOCTEN CTPOEHMSI NANOPOTHUKA LWMTOBHMKA MY)XXCKOr0 (Ha XXMBbIX M
rep6apHbIX 00bEKTaXx).

CemMeHHble pacTeHus

lfonocemeHHble. BO3HMKHOBEHME CEMEHM — BaXHbIN 3Tan B 3BOJIOLUMM BbICLUMX
pacteHuit. lpeBHUE CEMEHHbIE NAaNOPOTHMKK, UX POJib B AaNIbHENLIEM Pa3BUTUU CEMEHHBIX
pacteHuid. OO0wMe NPU3HAKNM CEMEHHbIX PacTeHUW KaK Haubonee npUCNOCOONEHHbIX K
CYLLLECTBOBAHUIO Ha cyLue. [0/10CeMEeHHbIE — HETAKCOHOMMYECKAs FPynna CeMEHHbIX PacTeHUM.
00wan xapakTepucTMKa, O0COOEHHOCTVM OpraHW3auuMn ronocemMeHHbIX. XKU3HEHHbIW LUKN
XBOMHbIX Ha npumepe cocCHbl. Pa3HooOpasue ronocemeHHblx. XBOWHble, [MHKroBble,



CaroBHuKoOBbI€e, THETOBbIE. PacnpocTpaHeHne U 3KO0J10rns roJ1IoceMeHHbIX. 3HaYeHue B npupoae
1 B X03SMCTBEHHOMN AeATENbHOCTU YeoBeKa.

JlaboparopHsie n nPaKTnyeckne padorsi

N3yyeHne 0co0OEHHOCTEN BHELLUHEr0 CTPOEHUS BETOK, XBOM, LUMILEK U CEMSIH XBOMHbIX
(enb, cocHa, NUCTBEHHULLA).

LiseTkoBble pacTteHus. 0O0wWas XxapakTepucTUKa LBETKOBbIX. CTpoeHne
XU3HEeAeATeNIbHOCTb  LBETKOBbIX. LIBETOK KaK opraH MosioBOro pasMHOXEHUs Y
NOKPbITOCEMEHHbIX pacTeHWin. Pa3HooOpasne LBETKOB: NpaBW/bHble U HENpaBWbHbIE,
o0oenosnble 1 pasgenbHonosbie. O[HOAOMHbIE U ABYAOMHbIE pacTeHusl. CouBeTus (CNOXHbIE,
npoctble). LiBeteHne. PasButne mukpo- u meracnop. Fametbl. OnbineHne. OnnogoTBOPEHME.
3urora. [1BoitHOe OnnoA0TBOPEHME Y NOKPLITOCEMEHHbIX (LLBETKOBbIX) pacTeHuit. PaboTbi C.I.
HaBawmHa. XKM3HEHHbIN LMKN LBETKOBDIX.

Mnoabl n cemeHa. PasHooOpa3ue nnopos. Cyxue n coyHbie nuogbl. OfHOCEMSIHHbIE U
MHoOrocemsiHHble nnoabl. Gonnoaus. CTtpoeHue cemMsiH ABYAO0NbHbIX U OAHOA0JIbHbIX PACTEHUMN.
Pa3HooOpa3ue cemsiH. PacnpocTpaHeHue NoAoB U CEMSIH B npupoge. YCnoBus npopacTaHus
ceMsH. [ibixaHue cemsiH. Pa3BuTtre npopoctka. PacnpocTpaHeHue niofoB U CeMsiH B npupoae.

WHomBnayanobHoe pa3Butme  pacteHun  (oHToreHes). [lepuogbl  OHTOreHesa:
3MOpPMOHANbHLIA, MONOAOCTM  (IOBEHWIbHbIA), 3pPENoCTM  (Pa3MHOXEHMs)), CTapOCTU
(ceHMnbHbIN) HA NpUMepe NOKPbLITOCEMEHHOr0 pacTeHusi. CTaaun BEreTauMoHHOro nepuoaa
pacTeHU Ha npuMepe 3/1aK0B (BCXOAbl, KyLIEHWe, BbIX0d, B TPYOKY, KONOLEHWe, LBETEHUE,
co3peBaHue).

JlaboparopHsie n npakTndeckmne padors!

N3yyenne mopchonorum uBeTka (Ha XMUBbIX U (PUKCMPOBAHHBbIX 00bEKTAX).

N3yuyeHue pa3HooOpa3us couseTui (Ha repdbapHbIX 00pasuax).

N3yyeHne CTpoeHMs 3aBsi3W LBETKA U CEMSINOYKU NOA MMKPOCKONOM (Ha roToBbIX
MMKponpenaparax).

N3yyeHue cTpoeHUs1 CeMsIH NOKPbITOCEMEHHBIX PaCTEHMN.

WN3yyeHune cTpoeHns NN0J0B U CONNOAUN.

CTpoeHue 1 XN3HeAeaTeNIbHOCTb CEMEHHbIX pacTeHNN

MoGer n no6eroBble CUCTEMDI

MoGer. Mopconorus no6era. CtpoeHue obnucrTeeHHoro nobera. Ysen. Mexpoysnue.
MetamepHocTb. Pa3HooOpa3une noderoB. YKOpPOUYEHHbIE U YANUHEHHDbIE noGern. BeretaTuBHble
1 reHepatuBHble no6eru. Monoxexwne nodera B NpocTpaHcTse. BuaonsmeHéHHble nodern.

Moyka — 3a4yaTtoyHbln noder. CTpoeHue noyku. PasHooOpasme MOYEK: BEreTaTuBHbIE,
BereTaTMBHO-reHepaTUBHbIE, FreHepaTUBHbIE, OTKPbITbIE, 3aKPbiTbie. BepxylueyHbie, 00KOBbIE
(nasywwHbie) M NPUAATOYHDbIE MOYKM.

Ctebenb. Mopdonorus creons. dopma crednen y TpaBAHUCTbIX U APEBECHBIX PACTEHMNNA.

AHaTomus ctebnsi. CtpoeHuwe cTeONs ABYAOJNbHbIX M OAHOAOJbHLIX TPABAHUCTbIX
pacteHuit. PacnonoxexHne npoBoaswLmMX TKaHen. CTpoeHue cTedns ApeBecHbIX pacTeHUM.

®yHkuun ctedns. MexaHuyeckas, TpaHcnopTHas. BereTaTMBHOe pasMHOXEHMe
LIBETKOBbIX pacTeHUM.



AemoncTpayna onbita — nepeaBuXeHNe MUHepPasibHbIX U OpPraHUYecKUX BEeLecTB no
cTebn10, BUAOM3MEHEHHDbIX N0OEroB..

JlaboparopHsie u npaKkTH4eckne padorsi.

N3yuyeHue mopchonorum nodera Ha XuBbIX 00bEKTaX WM Ha repoapHbIX 06pasLiax.

N3y4yeHne cTpoeHns BereTaTUBHbIX, FeHEPaTUBHBIX M CMELLaHHbIX NoyeK. PasHoobOpa3ue
NnoYeK y ApeBeCHbIX pacTeHUMN.

N3yyeHue nonepeyHoOro cnuna CTBONA PAacTEHUA U AHANN3 BAUSIHUA 3KOJIOTUYECKUX
YCNOBMIA Ha pa3BUTME PACTEHUN.

N3yyeHne 0COOEHHOCTEM aHATOMMYECKOr0 CTPOEHUS CTeOns ABYAO/bHbIX W
OHOAONbHBIX TPABAHUCTbIX PACTEHNIA (HA XXMBbIX 00bEKTAX UK HA repOapHbIX 00pa3uax).

N3yuyeHue 0coGEHHOCTEN AHATOMUYECKOr0 CTPOEHMS CTe0NS APEeBECHbIX PACTEHUN.

N3yuyeHue TpaHcnopTa BeLWeCTB B cTedne.

N3yuyeHue metamopcho3oB nodera.

Jiuct. Mopdonorns nucta. JinctoBas NNacTUHKA, OCHOBAHME JIUCTA, YEPELLOK,
NPUINCTHUKKU. Pa3HooOpa3ue NUCTbeB: (hOPMbl JIMCTOBBIX MIACTUHOK, XXUNKOBaHWUE JINCTLEB,
NpocTbie U CNOXHble NUCTbAA. JIUCTOPAcNOIOKEHNE M NIMCTOBAass Mo3auKa. BupousmeHeHus
NINCTBEB M UX (PYHKLMWN.

AHaToMus nucta. Inuaepma M yCTbM4HbIA annapat. Me3socdwmnn. MurmeHTbl nucra.
Mnactnabl. XXunkun (cocyamucTo-BoJIOKHUCTbIE NY4YKu). OCOGEHHOCTM CTPOEHUSI CBETOBbLIX W
TeHeBbIX JINCTbEB.

®dyHkuMn nucta. 3anacaiowiasi, 3awWuTHas, BEretaTMBHOE Pa3MHOXKEHWe W Apyrue
(hyHkumn. TpaHcnupaumss U ra3oo0MeH. BnusiHue BHELWIHUX YCNMOBUW HA TPaHCNMPALMIO.
dotocuHTes. 3HayeHne poTtocuHTe3a. Kocmuuyeckas ponb 3enéHbix pacteHun (K. A.
Tumunpszes). Jluctonag, ero NPUYMHbLI, MEXaAHM3M U 3HAYEHME B XKU3HU PACTEHMS.

JAemorHcTpaynd oneITos. BbifeneHne NUrMeHToB INCTAa Ha NpUMepe CNUPTOBOM BbITSHKKU
xnopocunna; o6pasoBaHme Kpaxmana B 3eNiEHbIX NUCTbsAX Ha cBeTy (thurypbl H0. Cakca);
B/INSIHWE CWJIbl CBETA HA BbIAEJIEHME KMC/I0POAA BOAHLIMUM pacTeHUs MU (MOACYET Ny3bIpbKOB
Kucnopopa).

JlaboparopHeie n npakTn4eckne padorsi.

N3yyeHne mopchonorum nucTa Ha XuBbIX 00bEKTaX UK repdbapHbIX 06pasuax.

Tunbl U hopmynbl IMCTOPACNONIOKEHUS.

WccnepoBaHne aHaToMuM IUCTa C NOMOLLIbIO CBETOBOI0 MUKpOCKoONa.

N3yyeHue metamopcho30B NUCTA.

KopeHb u KopHeBble cuctembl. Mopchonornsa KopHsi. Bugbl KopHeir. Tunbl KOpPHEBbIX
cucTem.

AHaTOMMSI KOPHS. 30HbI KOpPHS. KopHeBOW 4YexnMK. CTpoeHMe KOpHS Ha nonepe4yHom
cpe3e B 30He BCaCbIBaHUSI.

dyHKUMM KOpHS. 3aKpenneHue pacTeHus B cydcTpare. BcacbiBaHue U npoBeaeHMe BOAbI
M MUHEpanbHbIX BELLECTB. 3anacaHue nNUTaTesibHbIX BELLECTB.

MuHepanbHoe nuTaHue pacteHuid. MocTynneHve BoAbl M MUHEpanbHbIX BeELLECTB.
KopHeBoe paBneHue. InNemMeHTbl MMHEPAJIbHOr0 NUTAHMS (MaKpo- M MWUKPO3NEMEHTbI).



BbipawvBaHue pacTeHMin MeToaamu ruaponoHMKKA 1N asaponoHnKKu. 06ecneyeHune ycnosuil ans
LbIXaHWS KOPHS.

DbixaHue KopHsi. CuHTe3 OMONOrMYeCKUW aKTUBHbIX BewecTB. BeretaTtuBHoe
pa3mHoXXeHue. BUpon3meHeHns KOpHe#n 1 ux (hyHKLUmMu.

HAemoHcTpayna oTpacTaHUs NPUAATOYHbIX KOPHEM Ha npumMepe CMOPOAUHbI U APYrux
pacTeHul; NOCTYMJIEHMS BOAbl U3 MOYBbl B KOPEHb, HArHETalOWeEro AEUCTBUS KOPHS;
BUAOM3MEHEHHDBIX KOPHEN.

JlaboparopHsie n npaKTnyeckne padorsi

N3yuyeHue mopcho10rMmM KOPHS Ha XXMBbIX 00bEKTaX uau repoapHbIX 06pasLiax.

N3yyeHne aHaTOMUYECKOro CTPOEHMS KOPHSA Ha roTOBbIX MUKpoOnpenaparax.

N3yyeHune cTpOeHUS KOHYMKA KOPHS NPOPOCTKA MLLIEHULbI U NEPBUYHOr0 CTPOEHUS KOPHSA
npuca (mnm gpyroro pacTeHus).

N3yyeHune CTPOEHNSI KOPHEBLIX BOJIOCKOB C NOMOLLbIO CBETOBOr0 MUKPOCKONA.

WccnepnoBanne BNusiHUS BO3AyXa Ha pa3BUTHE KOPHEM.

N3yyeHne metamop030B KOPHS.

BeretaTMBHOE pa3MHOXEHME pacTeHud. BeretaTMBHOE pPasMHOXKEHME LBETKOBbIX
pacTeHnit U ero 3Ha4YeHne B eCTECTBEHHbIX YCIOBMSAX U B CEJIbCKOX03SMCTBEHHON NPaKTUKeE.
OcHOBHble (hOPpMbl BEreTaTMBHOr0 Pa3MHOXEHUS: KOPHAMW, JIMCTbSIMW, HafA3EMHbIMU W
noa3eMHbiMu noderamu. PaamHoxenue npuBuBkon. Padotol U.B. MudypuHa. KnoHmpoBanue
pacteHut. MUKpPOKNOHaNbHOE Pa3MHOXEHME pacTeHun. KneToyHass WHXeHepus Kak
COBpPEMEHHas TEXHONOIrMA Pa3MHOXXEHMS PacTEHUMN.

Mousa. Pabotbi B.B. [loky4aeBa 0 noyse. XapakTepucTuka noysbl. PasHooOpasmne noys.
Mnopopoave nouBbl. YpoOpeHus. HapylwieHMss MWHepPanbHOr0O NUTAHWMS  PacTEHUMN.
ArpoTexHuyeckue npuémbl 00padoTKn nouysbl. NloOHATME 0 CEBOOOOPOTE M €ro 3Ha4YeHUN Ans
BbIpaLUBAHNS CEJIbCKOXO3SAMCTBEHHbIX KYNbTYP.

AemoncTpayna cnoco00B BEreTaTUBHOr0O Pa3MHOXEHUSI HA NpPUMEpPe KOMHATHbIX
pacTeHui.

JlaboparopHsie u MPaKTHYECKne padoTs!

N3yyeHne muTo3a B KOpeLUKe NykKa.

N3yyeHmne XNU3HEHHbIX LMKII0B pacTeHnn Ha repbapHbIX 06pasuax.

MeToabl MMKPOKJIOHANIbHOTO Pa3MHOXEHUSI pacTEHUN.

Knaccudgukaumsa usetkoBbiX. OgHoaonbHble U [IByaonbHble. CemelcTBa LBETKOBDIX.
[ByaonbHble: KpecTtouseTHble, Po3ouBeTHbie, MacnéHoBbie, CnoxHouseTHble, MOTbUIbKOBbIE
(boboBbie), 3oHTUYHbIE. OpHOpoOnbHbIE: 3naku, Amapunnucosbie, JiunenHole. OpxuaHble.
OTnnuuTenbHbie NpUsHaku. Gopmynbl U auarpamMmmbl LBETKOB. [IUKOpacTyLme 1 KynbTypHbIe
npeAcTaBUTENN CEMENCTB, WX 3HAYeHWe B MNPUPOAE M UCMONb30BAHWE YE/I0BEKOM.
PacnpocTpaHeHune v 3K0NOrusi LLBETKOBbIX.

JlaboparopHsie n npakTndeckmne padors!

N3yyeHue OTANYMTENbHBIX NPU3HAKOB NpeACcTaBUTENIeN CEMEUCTB NMOKPbITOCEMEHHDIX.

OnpepeneHne  nNpeAcTaBUTENEM  PasfIMYHbIX CEMEMCTB C  UCNONb30BAHMEM
onpenenuTenei pacTeHNn UM ONpeaennTeNbHbIX KapToYek.



JdKonorus pacteHuin. PacteHns B npMpoaHbIX CO00LLECTBAX

PacteHus u cpeaa o6uTaHus. konornyeckue hakTopbl. PacTeHMs M yCNoBUA HEXUBOM
npupopbl: CBET, TEMNepaTypa, BAAXHOCTb, MUHEPasnbHbI COCTaB MOYBbI. JKONOrMYecKue
rpynnbl pacteHuin. PacteHus U yCNOBUS XXMUBOW NPUPOAbLI: NPSIMOE N KOCBEHHOE BO3AeNCTBUe
OpraHM3MoB Ha pacTeHus. B3aumocBa3n pacteHuin Mexxay cooou 1 ¢ ApYrumu opraHm3Mmamm.

3HayeHue NOYBEHHbIX OPraHM3mMOoB AN1sl NUTaHUA pacTeHnid. Pusoctepa. bakrepuanbHbie
Kny6eHbKu. Mukopusa (3HA0- U 3KTOMUKOPKU3a). 3eNnéHble yaoopeHus.

PactutenbHoe coodwiecTBo (utoueHos). buoueHo3. Ikocucrema. buopasHooOpasue.
BupoBoin cocTaB pacTUTENIbHbIX COOOLLECTB, AOMMHMUPYIOLLIME B HUX BUAbl PaCTEHMM.
Pacnpepnenedne BuMAOOB B pacTUTENbHbIX cooOwectBax. fpycHoctb. PacTtutenbHbie
coo0uiecTBa: neca, nyra, 60/10Ta, TYHAPLI, NycTbIHW. MIpUcNoco0NEeHHOCTb PacTEHUN K cpeae U
mectam o00uTaHmsi. CMeHa pacTuUTENbHbIX co00wWecTB. PacTMTenbHOCTb (PacTUTENbHbIN
nokpos). ®nopa.

B3aumocBs3b opraHnamoB. WH(eKunoHHbie 00s1€3HM pacTeHMin U MX BO30yauTenw.
BupycHbie (Mo3anyHasi 60n1e3Hb Tabaka, NecTpoNenecTHOCTb THJIbMNaHa u Apyrue), rpudkoBbIe
(pxaBYMHa, MyyHuUCTas poca) U OakTepuanbHble (MOKpasi rHWNb) 3a00NeBaHMS PACTEHWUMN.
WMMyHuTeT y pacteHuit. NMpuynHbl pacnpocTpaHeHns MH(EKLMOHHbIX 00J1E3HEI PacTEHMM.
MpuHUMnbl NPOMNAKTUKU U NEeYeHUs UH(DEKLMOHHbIX O00ne3HeW PacTeHMdA B MpPaKTUKe
pacTeHWeBOACTBA.

JKCKYPCHH WIIH BUREOIKCKYPCHH

WN3yyeHne BUAOBOro cocTaBa U 3KOJIOFMYECKOr0 COCTOSIHUS OAHOr0 U3 PacTUTEJIbHbIX
coo0LLecTB peruoHa.

JlaboparopHsle u MPaKTHIECKNE padoTsl

N3yyeHue 0cOGEHHOCTEN CTPOEHUS PAaCTEHUN Pa3sIMYHBIX 3KONOrMYECKMX rpynn.

PacTuTenbHbIA MUP 1 AEATENbHOCTb YENI0BEKA

Pa3Butne pacTuteNbHOro Mmupa. XXusHb pacteHuit B Bofe. llepBble Ha3eMHble PaCTEHMS.
OcBoeHne pacTeHMsiMM CywWn. 3Ttanbl Pa3BUTUS  HA3EMHbIX PACTEHUA OCHOBHbIX
cuctematmyeckux rpynn. PuHuouTbl — nepBble Ha3eMHble COCYAUCTble PaCTEHuS.
MosiBneHne TKaHeW W opraHoB. Ponb [ApEeBHUX NanOPOTHUKOBUAHBIX. YCNOXXHEHWe
pacTuTenbLHOro Mupa B npoLecce 3B0OJIOLMM.

Maneo6oTaHuka. Uckonaembie ocTaTku pacteHun. OkameHenoctn. OTnevyaTku. «XKuBble
McKonaembie» Cpeayn COBPEMEHHbIX PaCTEHUN.

KynbTypHble pacTeHns U MX npoucxoxaeHue. LleHTpbl MHOroo6pasusi U NPOMCX0XAEHUS
KYNbTYpHbIX pacteHuir (no H.WN. BaBunoy). Kynbtypa 3emnepenusi. KynbTypHble pacTeHus
CeNbCKOX03AIMCTBEHHbIX YroAuN: OBOLUHbIE, MJIOAO0BO-AroAHbIe, nonesbie. [peacrtaBneHns o
cenekuum n o6morexHonorun. Metoabl BbiBeAEHNSI HOBbIX COPTOB pacTeHUn. Bo3HMKHOBEHUe
KOHTPACTHbIX NPU3HAKOB Yy pacTeHWin oaHOro BMAa. ICKyccTBeHHbI 0TO0p. HacnepCTBEHHOCTb,
M3MEH4YMBOCTb. (CoO3paHue HOBbIX NPOAOBONILCTBEHHbIX KynbTyp. [lpoaoBonbCTBEHHas
0e30nacHOCTb. baHkK cemsH.



PacTteHus ropopa, 0Co0eHHOCTb ropoackoun ¢nopbl. 3aHOCHbIE U a0OPUreHHble BUAbI.
CuHaHTponHbIe, COpHbIe pacTeHus. UHTpoayueHTbl. apku, neconapku, CKBepbl, 00TaHN4YecKue
capbl, aeHapapun. 03eneHeHne. KoMHaTHbIe pacTeHusl, LBETOBOACTBO.

MocnepcTBus feATenbHOCTM YenoBeka B 3Kocuctemax. OxpaHa pacTuTesIbHOro mupa.
BoccTaHOBNEHMEe YMCNIEHHOCTM peAKUX BMAOB pacTeHud. 0co6o oxpaHsiemble MPUPOAHble
Tepputopun (pnanee — OOMNT): 3anoBefHUKK, 3aKa3HUKK, HaLMOHaNbHbIE NapKu, 6uocgepHble
3anoBegHuKW. OxpaHa pacteHuir. Pactenns KpacHon kHuru Poccunckon depepauun.

FKCKypCcun nim BUZEOIKCKYPCHA.

Pa3Butne pacTuTeNIbHOro Mupa Ha 3emsne (IKCKYpcusi B ManeoHTOJIONMYECKUA WK
KpaeBef4yecKui my3en).

JlaboparopHsie u MPaKTUIECKHe padorTsi.

N3yyeHune cenbCKOX03AMCTBEHHbIX PaCTEHWUN CBOEro peruoHa.

N3yyeHue copToBbIX 0COOEHHOCTEN KYNIbTYPHbIX PacTEHUMN.

8 KJIIACC

I'puObl M rpudonoaooHbIE OPraHU3Mbl

Mukonorns — Hayka o rpubax. 00was xapaktepuctuka rpuoos. Mopdonornyeckue
0co0eHHoCTH BereTaTMBHOro tena. Mdwl, muuenun. 0COGEHHOCTU CTPOEHUS KJIETOK rpuodoB.
CxopCcTBO M pasnMuMs C PacTeHUSMU W XKUBOTHbIMKW. [luTaHue rpu6oB (CUMOMOHTDI,
canpoTpocbl, napa3uTbl). PasmHoXeHue rpnoos.

MnecHeBble rpndbl. Cheno6HbIE U AA0BUTLIE FPUODI.

3uromuueTbl. OCHOBHbIE YepTbl OpraHn3auum Ha npumepe mykopa. Ponb B npupope u
)XN3HM Yel0BeKa.

Ackomuuetbl unu cymyatble rpudbl. 0COOEHHOCTU CTPOEHMSI U XKN3HEAEATENbHOCTH,
pacnpocTpaHeHMe M 3KONOrMyeckoe 3HavyeHue. CTpoeHMe Ha npumepe neHMLMNNa.
OAQHOKNETOYHbIE aCKOMMLETbI — APOXOKW. Wcnonb3oBaHue ApoOXOKen npu Bbineyke xneoda.
Mapa3uTnyeckne npeacTaBUTENIN aCKOMULLETOB (BO30yAUTENU CNOPbIHbY, MAapPLUX, My4YHUCTON
pocbl U Apyrue) U Bpes, HAHOCMMbIA UMK CENIbCKOMY XO3SINCTBY.

basuauomuuetbl. 06wa8 XapaKTepUCTUKA, 0COOEHHOCTN CTPOEHUS! U Pa3MHOXEHUS Ha
npumepe LWASNOYHbIX rPMooB. 3HaYeHue rpudoB B NPUPOAE U B XXN3HN YenoBeka. CbenoOHbIe
n sposuTbie rpuobl. lMapasutnyeckue npepcTasuTeny 06asmauoMuLETOB (FONOBHEBbLIE,
PXXaBYMHHbIE, HEKOTOpbIE TPYTOBbIE). MMKOpU3a 1 eé 3HaYeHue.

pnoonopodHbie  opraHusambl. 0COOEHHOCTM  CTpPOeHMs  KneTok. QomuueTsbl.
MapasuTuyeckue npeacraBuTeNIM 0OMULIETOB Ha npumepe utoTopbl.

00was XxapakTepucTMKa JIMXEHU3NPOBAHHbIX rpuooB (nuwaiHukun). 0coGeHHOCTM
mopconorMu M aHaTOMWYECKOr0 CTPOEHMSI JIMLUAMHMKOB, MNWUTaHWE W Pa3MHOXEHMeE.
MHoroo6pa3sune n 3Kon0rMyeckue rpynnbl IMIANHMKOB. 3Ha4YeHUe NULIAWHUKOB B npupoae U
X039MCTBEHHOW AeATeNbHOCTN YyenoBeka. MHAMKATOpHas ponb NIMUANHMKOB. JIMLLANHUKKN —
NUOHEPbl NPUPOAHBIX COOOLLECTB.



Ponb rpn6oB B Kpyrosopote BellecTB B 3Kkocucteme. Ponb rpnooB B no4Bo00pa3oBaHum
n obecneyeHun nnopopoauss nNousbl. bone3HeTBOpHbIe (NapasuTuyeckue) rpudbl. Mukosbl.
Mepb! npohunakTMKu MUKO30B.

JlaboparopHsie u MPaKTHIECKHe padorTsi.

N3yyeHne 0C00EHHOCTEM CTPOEHWA NNOAOBLIX TN LUNSAANOYHbIX TrpuOOB Ha
MMKPOCKOMMYECKMNX NpenapaTax n Mynshkax.

N3yyeHue cTpoeHUs nnecHeBbIX rPUGOB: MyKOpa U neHuuunna.

N3yyeHue BNUSAHMSA BHELWHUX (haKTOPOB HAa NPOLIECC PA3MHOXKEHUS APONOKEN.

N3yyeHue CTPOEHMS M XXMU3HEHHOro uMKNa (uTohTOopbl HA XXUBOM WU repdapHOM
marepuane.

N3yyeHue cTpoeHUs NULLIAUHUKOB (Ha repoapHbIX 00pa3uax).

XuBOTHbIE

300/10rust — HayKa 0 XXUBOTHbIX

06wwme 1 cneumanbHble pasaensbl 3o00norun. Kpatkas uctopus passutus 300J10ruu.

O0wwue M cneumanbHbie METOAbI U3YYEHUS XKUBOTHLIX. CBA3b 300/10rMM C APYrUMU ¢
HayKamu, MeAULUMHON U CENIbCKUM XO3SWCTBOM. 3HauyeHWe 300JI0rMYECKMX 3HAHMWA Ans
yenoseka. lpoheccun yenoseka, CBA3aHHbIE C 300/10rUeN.

JAemoHcTpayna NoOpTPeToB YYEHBIX, WU300paXKeHW, Mopenei >XMBOTHLIX, MYNSHKMN
)XMBOTHbIX, BNIaXXHbIX NPenapaToB 1 apyroe.

JlaboparopHele 1 MPaKTUYECKNE PadoTb!

CocTaBneHue peKoMeHAaLmin no cOopy 300/10rM4ECKUX KOJUIEKLIUM.

CocTtaBneHue onucaHumn npogeccuit, CBA3aHHbIX C 300J10rMein.

00was opraHnM3auus XUBOTHOr0 OPraHu3ma.

0co0EHHOCTU CTPOEHUS XMBOTHOW KNETKU. MHOroKieToOMHOCTb. TKaHM )XMBOTHOrO
opraHuama. CtpoeHue U (hyHKLMMU TKaAHEN XKMBOTHOro OpraHn3ma. OpraHbl 1 CUCTEMbI OPraHoOB
)XMBOTHOro opraHn3ma. dopma Tena XXMBOTHOro, CAMMETPMS Tena, pasmepbl Tena.

JlaboparopHsle 1 MPaKTHYECKNe padoTsl

WccnepoBaHue KNETOK NOA MUKPOCKOMOM Ha BpEMEHHbIX MUKponpenaparax.

CpaBHeHWe pacTUTeNIbHON U XXUBOTHOW KJIETOK.

N3yyeHue TKaHeN XXNBOTHbIX.

CTpoeHue 1 XU3HeAesTeIbHOCTb XXUBOTHOIO OpraHU3Ma

OpraHu3MeHHbI YPOBEHb OPraHU3aLm XXKU3HK

MutaHne y XUBOTHLIX. 3Tanbl MUTAHUA Y XKMBOTHbIX. TUNbl NUTAHMS. JHAOLMTO3 M
3k3ouuTo3. KnetoyHoe M nonoctHoe nuuieBapeHune. [poncxoxpeHne nuULLEBapUTENbHOW
cUCTEMbI. IBONIOLMS NULLEBAPUTENbHONW CUCTEMbI. PasaeneHve nuiieBapuTeNnbHONW CUCTEMbI
Ha otaenbl. 0COOEHHOCTU NMUTAHUA PACTUTENIbHOSIAHBIX XXMBOTHbIX. 0COGEHHOCTM NUTaHMSA
XULLHbIX XKNBOTHbIX.

JlaboparopHsie n npakTndeckmne padors!

N3y4yeHne nutaHus npocTenwwero Nog MMKPOCKONOM Ha BPEMEHHbIX MUKponpenaparax.

N3yyeHue NUTaHNS OTAENbHBIX NPEACTABUTENEN Pa3/INYHBIX FPYNM XXUBOTHbIX.



TpaHCNOPT Yy XUBOTHbIX. TPAHCNOPT Y CTPEeKarowWwux u ryook. MonocTu Tena y XXUBOTHBIX.
MpoucxoXxpeHne U CTpPoeHMe NEepBUYHON NONOCTH. PasBuTUe BTOPUYHON (LIEIOMUYECKOMN)
NosI0CTU. IBOJIIOLMS NOSIOCTEN TeNa Y XUBOTHbIX. DYHKLMN NEPBMYHON U BTOPMYHOMN NONOCTM
Tena. MpuU4MHbI BO3HMKHOBEHUSI TPAHCMOPTHOM cucTeMbl. POPMUPOBAHME KPOBEHOCHOM
cucteMbl. PYHKUMM KPOBEHOCHOW CMCTEMbl. 3aMKHYTble W HE3aMKHYTble KPOBEHOCHble
cuctembl. CBSI3b TUNA KPOBEHOCHOW CUCTEMbI CO CTPOEHUEM nosnocTu Tena. KposooopalueHue.
Cepaue. IBoOLUSA KPOBEHOCHOW CMCTEMBI Y MO3BOHOYHbIX XXMBOTHbIX.

ObixaHue y XuUBOTHbIX. icnonb3oBaHue KMCNOpPoAa XUBOTHbIMK. [Anddysus. [bixaHue
NOBEPXHOCTbIO Tena. [lbixaHue y ABYXCNOWHbIX XXUBOTHbIX. DOpMUpOBaHUE AbIXaTesIbHbIX
opraHoB. [lbixaHne B BogHOW cpepe. XaOpbl. [lbixaHue B Ha3emHoW cpepne. [bixaHue npu
nomoLuym Tpaxei. JIérkue. 3soniouma AbixaTe/IbHON CUCTEMbI Y MO3BOHOYHbIX XXMBOTHbIX.

BbiaeneHue y XuBoTHbiX. Ocmoc. OcmoTuyeckoe aasneHne. CTpoeHne BbiAENTENbHON
CUCTEMbI Y XXUBOTHbIX. IBOJIIOLMS BbIAENUTENbHOW CUCTEMbI Y )KMBOTHBIX. BbiaenutenbHas
cuctema HedpuamanbHoro Tuna. [poTtoHedpuananbHas BbiAenuTeNbHas CUCTEMA.
MetaHecdpuamnanbHas BbiaeUTENIbHAsA cuctema. CB3b CTPOEHUS BbIAEUTENIbHON CUCTEMDI C
TUNOM NOJIOCTM Tena. BoigenutenbHble CMCTEMbl aKTUBHOr0 TMna. Manbnuruesbie cocyabl.
IBONIIOLMSA NOYEK Y NO3BOHOYHbIX XXUBOTHbIX.

Onopa u ABMXEHWE Y XUBOTHbIX. OpraHbl ABWXEHMS Y KNETKW. mapocTaTuyeckum
ckenet. HapyxHbin ckenet. BHyTpeHHuin ckenet. ®opmupoBaHue pPblY4aXKHbIX KOHEYHOCTEW,
npaBuno pblyara. IBOMIOLUS ONOPHO-ABUraTesSIbHOW CUCTEMbI Y MO3BOHOYHBIX )XWUBOTHbIX.
CtpoeHve mbiwu. [iBmxeHne B Bope. lMnasanue. BbitankuBawowas cuna. lnaeatenbHble
ny3bipu. [BMXeHue B Ha3eMHO-BO3ayLHOK cpee. Monét. MoabemHas cuna. Pa3ninyHble TUNbI
nonéra.

Perynsums Xu3HepesTenbHOCTU Y XXUBOTHbIX. HepBHasi u rymopanbHas perynsuus.
OcobeHHocTU HepBHOW perynauuu. AuddysHaa HepBHasa cuctema. MaHrnuu. LleHTpanbHasa u
nepucdepnyeckas HepBHas cuctema. Ledanusauma. IBonouUs HEPBHOW CUCTEMbI Y
N03BOHOYHbIX XXUBOTHbIX. FTOpMOHanbHas perynsauuns. 0co6eHHOCT rOPMOHANbHOW PErynauun.
Mpumepbl HEPBHOW M FOPMOHANbHON PErynsunn.

Pa3Ho00pa3une XXMBOTHbIX

[lByXCNOMHbIE N TPEXCNIONHDbIE XXMBOTHbIE U UX 0COOEHHOCTH. [IBYyXCNONHbIE XXUBOTHbIE.
Tun Crtpekawowme, unu Kuwe4yHononoctHole. 0COOGEHHOCTM KJIETOYHOM OPraHU3auun.
dnupepmnc u racrpogepmuc. CtpekatenibHble KNETKU. XXU3HEHHbIW LMK CTpPeKalowmX.
dopmupoBaHue meay3bl. XXU3HEHHbIA LMK CuMOMAHbIX U rMAPONAHBIX Meay3. Kopanbl.

JlaboparopHeie n npakTun4eckne padorsi.

N3yyeHue CTPOEHUS N XKU3HEAEATENIbHOCTU rMAPbI.

N3yyeHue XMMHUYECKOro cOCTaBa CKeneTa KONOHWanbHbIX KOPanioBbiX NOJIMMOB.

TpéxcnonHble XuBOTHble. ®opmMupoBaHue nonoctu Tena. 0COOEHHOCTU M (hYHKUUM
BTOPUYHON nonoctu Tena. OpraHbl BbiAeNEeHUs: nNpoToHedpuauu U metaHedpuann. 00w
NNaH CTPOEHUs TPEXCNOMHOro >XMBOTHOro. 0COOEHHOCTM OpraHuM3auuM TPEXCAOUHbIX
)XXMNBOTHbIX. bBbunatepanbHas (ABYCTOPOHHSIA) cuMmeTpusi. [epBMYHOPOTbIE KUBOTHbBIE.
TpoxochopHbie XXNBOTHbIE. JINHAIOLLME XXNBOTHbIE. BTOPUYHOPOTbIE XKMBOTHbIE.



Tun Mnockune yepsu. 0COGEHHOCTH OPraHM3aLMK NIOCKNX YEPBEN Ha NPUMEPE MOJIOYHOMN
nnadapun. CTpoeHue NOKPOBOB W KOXXHO-MYCKyNbHOro mewka. [apeHxuma. CtpoeHue
NULLLEBAPMTENIbHOMW, BbIAENUTENbHON N HEpBHOW cuctem. MpucnocobneHne NNOCKUX YepBen K
napa3utuamy. Cocanblunkin. XXM3HEHHbIN LMK NEYEHOYHOr0 COCaNbLUUKA. JIEHTOYHbIE YepBHu.
JKM3HEHHDbIN LMKN LWMPOKOro NeHTela n Oblubero (CBMHOro) uenHs. [ipyrue npeacTaBUTeNn
napasuTu4yeckux nnockux vepsei. Mpodmnaktuka 3aboneBaHnid, Bbi3bIBAEMbIX MI0CKMMU
YyepBAMM.

JlaboparopHsie n npaKTnyeckne padorsi

N3yyeHue Xu3HepeATeNbHOCTW, BHELUHEr0 W BHYTPEHHEro CTPOEHWUS MPEeCHOBOAHBIX
NJIOCKWX YepBen.

N3yyeHue cTpoeHUs1 Napa3suTUYECKUX MNJIOCKMX YepBel Ha BNaXKHbIX npenaparax.

Tun Kpyrnbie yepsu. 0COGEHHOCTM OpraHM3aummn Kpyrnbix yepsen. CTpoeHne Kpyrnbix
yepBen Ha npumepe 4enoBe4veckon ackapuabl. MOKPoBbI U KOXHO-MYCKY/bHbIA MELUOK
Hemartog. JiuHbka. CTpoeHne U ()YHKLUMOHMPOBAHWE CUCTEM OpPraHOB HemaTop. XXW3HEHHbIW
LMK 4eNI0BEYECKOWU acKapuabl.

JlaboparopHele 1 MPaKTUYECKNE PadoTb!

N3yyeHue cTpoeHUs: 4enoBe4ecKon (CBUHOWU) acKapuabl.

Tun Konbyatbie 4yepBu. 0COGEHHOCTM OpraHM3auuMM KOnb4aTbiX 4YepBed Ha npumepe
L[OXAEBOro yepss. CTpoeHue NOKPOBOB N KOXHO-MYCKYJIbHOr0 Mewka. OpraHusauus nonocTu
Tena. CTpoeHwe nuLLEeBapUTENbHOW, KPOBEHOCHOW, BbIAENIUTESIBHOW W HEPBHOM CUCTEM.
Pa3amHoXeHUe Kosib4aTbiX YyepBen. PasHooOpa3smne KonbyaTbiX YepBei.

JlaboparopHeie n npakTn4eckne padorsi.

N3yyeHue BHELIHEr0 N BHYTPEHHEro CTPOEHUs AOXAEBOro YepBss.

N3yyeHue BHELIHEro0 N BHYTPEHHEr0 CTPOEHUS MEANLIMHCKON NUSBKMW.

N3yyeHue CTPOEHUS MHOTOLLETUHKOBBIX YEpPBEN.

Tun Monntockn. 0coOeHHOCTU OpraHu3auMu MOANIIOCKOB. CTpoeHue Tena MOJIIIOCKOB.
Penykumsi LenoMn4eckou NONOCTU: NPUYUHbI U nocnepcTeusi. PopmupoBaHne MaHTUAHON
nosiocT W pakoBuHbl. CTpoeHwe M (PYHKLUMOHMPOBAHWE CUCTEM OPraHOB MOJIIHOCKOB.
Pa3HooOpa3ue MOMIIOCKOB. JIByCTBOpYaThie MOJIIOCKW. BploxoHorme  MOMNIOCKM.
FonoBoOHOrMe MOJUTIOCKMU.

JlaboparopHeie n npakTn4eckne padorsi.

N3yyeHue BHELIHEro0 N BHYTPEHHEro CTPOEHUs ABYCTBOPYATOro MOJIIIOCKA.

N3yyeHue BHELUHEr0 N BHYTPEHHEr0 CTPOEHUS OPIOXOHOrOro MOJIJIOCKaA.

N3yyeHue BHELIHEro 1 BHYTPEHHEro CTPOEHUS roJI0BOHOroro MoJITIOCKa.

N3yyeHue CTPOEHUS PaKOBUH MOJITIOCKOB.

Tun YnenucroHorue. 0COOEHHOCTU OpraHM3auuMM YNEHUCTOHOrux. lnaH cTpoeHus
YNIEHUCTOHOrOro XXMBOTHOr0. PeayKuusi BTOPMYHON MOJIOCTU TeNa: NPUYUHLI U NOCNEACTBUS.
Pa3penenune Tena Ha otaenbl. KOHEYHOCTH YNEHUCTOHOrMX. CTpoeHue M (hyHKLMOHMPOBaHUE
CUCTEM OpPraHoB YNEHUCTOHOrMX. OpraHbl YYBCTB YIEHUCTOHOrMX. OCHOBHbIE rpynnbl
YNIeHUCTOHOTUX.

Knacc PakooOpasHbie. CTpoeHne n mopdonorus pakooopasHbiXx Ha NPUMEpPe PEYHOro
paka. PazHooOpa3ne pakooOpa3HbIX.



Knacc Maykoo0pa3Hblie. GCTpoeHue u mopconorns naykooopa3sHbiX Ha npumepe nayka-
KpecToBuKa. Pa3Hoo0pa3ue naykooOpasHbIX.

Knacc Hacekomble. CTpoeHue M BHewHsi1 mopdonoruss HaceKombiX. KoHeyHoCcTU U
poToBble annapatbl HaCEKOMbIX. XXM3HEHHbIN LMK HAceKoMblX. Hacekomble ¢ HEnoJiHbIM
npespawieHnem. Hacekomble ¢ nonHbiM npespaweHnem. Kykonka. OCHOBHble OTpsifbl
HAaceKOMbIX C HenosHbiM npespaweHuem: [pamokpbinbie, [MoayXeCTKOKpbinbie, Bumn u
Myxoepbl. OTpaAbl  HAceKOMbIX €  MOJAIHbIM  MnpeBpalwieHnem:  XKeCTKOKpblble,
MNepenoHyaToKpbinbie, [1BYKpbinblie, Yewyekpobinbie, bnoxu.

JlaboparopHsie  MPaKTHYecKne padors/

N3yyeHne BHELLHEro CTPOEHMSA U KOHEYHOCTEN PaKooOpas3HbIX.

N3yuyeHue BHYTPEHHEro CTPOEHUS1 pakooOpa3Horo.

N3y4yeHne cTpoeHMst pOTOBOro annaparta M KOHEYHOCTEN HaCeKOMOro.

N3yyeHue BHYTPEHHEro CTPOEHNSI HACEKOMOrO.

N3yyeHue BHELIHEro CTPOEHUS U 6MOIOrMM HACEKOMbIX PasHbIX OTPSAOB.

OnpepeneHne npeacTaBUTENel PasfIMYHbIX OTPSAOB UM CEMEWCTB HACEKOMbIX C
MCNONb30BaHNEM onpeaenuTene.

Tun Xopposbie. 0c06EHHOCTN OpraHn3aLuumM XOpAOBbIX XXUBOTHbIX. [PU3HAKM XOPAOBbIX
)KMBOTHBIX: T[JIOTKA C )KaOepHbIMM LUENsiMW, XOpAa, HepBHass TPyOKa, 3HAOCTWIb,
NoCTHaTanbHbIN XBOCT. [10/10CTb T€N1a XOPAOBbIX XXKUBOTHbIX.

MopTun NonosoxopaoBbie. CTPOEHME N XU3HEAEATENIbHOCTb JIAHLETHUKA.

JlaboparopHele 1 IPaKTUYECKNE PadoTb!

N3yyeHne BHEWIHEr0 WM BHYTPEHHEr0 CTPOEHUS JAHLUETHUKA HA (PUKCUPOBAHHbBIX
npenaparax.

Pa3Hoo0pa3ue 1 3B0NIOLMSA NO3BOHOYHbIX XKUBOTHbIX

06 0030p CTPOEHUS U Pa3BUTUSA NO3BOHOYHbIX XKUBOTHbIX.

dopmupoBaHue ckeneta. Koctm u xpswu. 0Taenbl Teila NO3BOHOYHbIX )XXUBOTHBDIX.
BucuepanbHbli ¥ TYNOBULLHbIA OTAENbl. OCHOBHbIE Fpynnbl MO3BOHOYHLIX )XUBOTHDIX.
becyenocTHbIe U YEeNIOCTHOPOTbIE. XKabepHble ayru, (hopMUPOBaHUE YENTHOCTEN.

0co0EHHOCTU CTPOEHUS CUCTEM OpPraHoOB MO3BOHOYHOr0 XXWUBOTHOro. MonocTtb Tena.
MuieBaputenbHas  cuctema. KpoBeHocHas  cuctema.  [lbixatenbHas  cucTema.
MetaHecdpuamnanbHasa BbiaenuTesbHas cuctema (nouku). HepsHas Tpyoka. Otaenbl HepBHOW
CUCTEMbI.

Hapknacc Pbi0bl

0co0EHHOCTU CTPOEHUSI N OPraHM3auumn pbid Ha NpUMepe PevyHoro OKyHs. Yewys pbio.
Ckenet pbi0. CTpoeHune nuiLeBapuTeIbHON, KPOBEHOCHOMW W BbIAENUTENIbHOW cUCTEM. [ibIXaHue
y pbi6. XaOpbl pbi0 UM XxabepHblin annapat. HepBHas cuctema pbl0. OpraHbl 4yBCTB pblO.
bokoBasi nuHuA. Xpsiwesble pbiobl. 0COGEHHOCTN CTPOEHNSI U XU3HEAEATeNbHOCTU. KOCTHbIe
pbi0bl. Jlyyenépbie n nonactenépble pbidbl.

JlaboparopHeie n npakTun4eckne padorsi.

N3yyeHue BHELIHEr0 N BHYTPEHHEr0 CTPOEHUS PbiObl.

N3yuyeHue ckeneta KOCTHbIX M XPALLEBbIX Pbi0.

N3yyeHue pa3HooOpa3us pbio.



OnpepeneHne Bo3pacTa pbi0 no yewye.

Bbixop, N03BOHOYHBIX Ha cywy. AMcunouu, unu 3eMHOBOAHbIE

NMpeanocbinKy BbIX0OAA NO3BOHOYHBIX HA cylly. ®OPMMPOBaHUE PbIYAXKHOW KOHEYHOCTH.
0co0eHHOCTU CTPOEHMSt U opraHu3aumn amcguobnii Ha npuMepe TPaBAHOW NArywKu. Ckener
amcpnomni, otaenbl NO3BOHOYHMKA. [vweBaputenbHas cuctema y amcgpuouin. CrtpoeHue
KPOBEHOCHON CUCTEMbI U pa3aeneHne KpoBu y amuoui (aptepmanbHblid KOHYC). [ibiIxaHue y
amcnomia, ponb YenCcTHOro annapara. KoxxHoe abixaHne. ®opMmupoBaHue TYN0BULLHBIX MOYEK
n ux ocodeHHoctu. HepBHas cuctema. OpraHbl YyBCTB. )XKU3HEHHbIM UMKN amduoun.
Fonosactuk. HeoteHus y amcpuouin u perynsuma meramopco3a. OCHoBHble rpynnbl amproni.

JlaboparopHsie n nPaKTnyeckne padorsi

N3yyeHue BHELIHEro0 N BHYTPEHHEro CTPOEHUS NIATYLLIKU U TPMTOHA.

N3yuyeHue ckeneta NArywku.

N3yyeHue HAUBMAYANBHOrO Pa3BUTUS 3€eMHOBOHOIO.

AMHuoTbI. Pentunun, unu Mpecmbikawowmecs

Mpucnoco6neHnss NO3BOHOYHbIX )XMBOTHbIX K PasBUTUIO Ha cywe. 3apopbllueBble
0007104k M nX yHKuMKU. 0COOGEHHOCTU CTPOEHMS U OpraHv3auuu penTWiMin Ha npumepe
npbITKON sAwepunubl. 0COOEHHOCTU CKeneta W KOHEYHocTeW pentunvi. FpyaHas Knertka.
Oevwxenne y pentunuid. luweBaputenbHas cuctema. KposeHocHass cuctema. Kpyru
KpoBooOpalleHuss W pasfeneHne KpPoBM B )KeNyAaouke cepaua. [biIXxaHue penTunia.
dopmMmupoBaHuMe Tas3oBbIX NOYeK U UX ocodeHHocTH. HepBHasi cuctema. OpraHbl 4yBCTB.
Pa3amHoXeHUe U pa3BuTue pentunuin. 0CHOBHbIE FPyNMbl PENTUNA.

JlaboparopHsie n npakTndeckmne padors!

N3yyeHue BHELHEro M BHYTPEHHEro CTPOEHUS silepuLbl.

N3yuyeHue ckeneta swepuubl.

N3yuyeHue pa3HooOpa3usi NPeCMbIKAOLUXCS.

MTvubl

0coOEHHOCTM CTPOEHMSI WM OpraHM3auMM nNTUL, Ha npuMepe CU30ro ronyos.
Mpucnocodnexus ntuy K nonéty. Mepbs. Pa3sutue nepa, CTpyKTypa nepbes. Tunbl NepbLeB.
OcoOeHHOCTM B CcTpoeHuM ckeneta. LleBka, npsxkka. dopmupoBanne Kuns. 0coOeHHOCTU
CTPOEHUS NULLEBapUTENbHON cuctembl. CTpoeHne KPOBEHOCHOW cucTeMbl. PasfaeneHune Kposu
B cepaue. Kpyru kposooopalueHus y ntuy. 0Co6eHHOCTH AbiXaTeNbHOU cucTembl. Bo3aywHbie
MeLIKKN U napabpoHxu. MexaHu3m ABOMHOro AbixaHus. CTpoeHue HepBHOW cuctembl. Passutune
Mo3)Xeuyka. OpueHTauuss ntuuy. OpraHbl YyBCTB. BbiaenutenbHasi cucrema. Passutue ntuu.
CtpoexHue snua. dopmupoBaHve siueBblx o0onoyek. [osepgeHne nTuu. ToKoBaHMe.
dopmupoBaHue rHésga.

JlaboparopHsie n npakTundeckmne padors!

N3yyeHue BHELHEro N BHYTPEHHEro CTPOEHUS NTULL.

N3yuyeHue ckeneta NTuLbl.

N3yyeHue BHELIHEro CTPOEHUS 1 NepbeBOro NOKPOBa NTUL,.

N3yyeHue cTpoeHus snLa NTuL,.

Onpepnenexne NTUL, C UCNOJIb30BAHNEM ONpeaenuTenen.

MnekonuTaiowue



0co0EHHOCTW CTPOEHUS W OPraHU3aLuMu MAEKONUTAIOWMX Ha NPpUMepPe AOMOBOI MbILUM.
dopmuposBaHue wepctn. CtpoeHne Bonoca. Tunbl BoNoc. CanbHbie U NOTOBbIE Xenesbl. Ckener
mnekonuTatowmx. 0CoOEHHOCTH CTPOEHMS CKeneTta KOHeyHocTel. 3yOHas cuctema. CBA3b
3y0HOM cucTeMbl C TMNOM nuTaHus. PasHooOpasue 3yOHbIX cuctem. [uweBaputenbHas
cucrtema mnekonutarowmx. 0COGEHHOCTM CTPOEHUS NULLEBAPUTENbHOM CUCTEMDBI Y
pacTUTENbHOSAAAHbIX — MneKonuTalwmx. CTpoeHne  KpPOBEHOCHOW  cucTembl.  Kpyru
KpoBooOpalueHus. [bixatenbHas cuctema. CTpoeHue NErkux, anbBEONSIPHOE [AbIXaHMe.
Ouadparma. TynoBuuiHble NMOYKU W HedpoHbl MnekonuTawowmx. 0coOEHHOCTM HEpPBHOW
cuctembl mnekonutawwmx. OpraHbl 4yyscTB. Pa3Butne mnaekonutawowmx. dopmupoBaHue
nnaueHTbl. 0COOEHHOCTU NAaLEHTapHOro nuTaHus. Cuctema maekonutarowmx. Mepsossepu.
Cymuyatble mnekonutawwme. [naueHtapHbie Mnekonutawowmue. CoBpemeHHas cucTema
M/NIEKONUTAIOLLUX.

JlaboparopHsie u MPaKTHYeckne padors/

N3yyeHue cTpoeHus yepena n 3yOHON CUCTEMbI Pa3JINYHbIX MJIEKONUTAIOLLMX.

N3yyeHue pa3Ho0Opa3us MNEKONMUTAIOLLMX.

N3yyeHune cTPOEHNS CKeeTa MIEKONUTAIOLLMX.

IBONIOLMS U 3KONOrUS XKMBOTHbIX

JdBonoLUMs 6€CNO3BOHOYHbIX XXUBOTHbIX. IBOJIIOLMS XOPAOBbIX XXUBOTHbIX.

Cpepna o0uMTaHMsl U 3KosorMyeckas Huwa. Jkonorvyeckue paktopbl. AOMOTHYECKME,
OuoTU4YecKMe K aHTponoreHHble (hakTopbl. OCHOBHbIE 3KONOrMYecKUe 3aKOHbl. 3aKOH
onTuMyma. 3akoH numuTupylowero paktopa. 3aKOH 3KOJIOrMYECKOW WHAMBUAYAJIbHOCTU
BuAoB. llpucnoco0seHns OpraHM3moB.

BogHasi cpepa ooMTaHus. XapakTtepucTuka BofHOW cpenbl. M10THOCTL M TemnepaTypa
BoAbl. ConéHocTb BOAOEMOB. PacTBOPMMOCTb KUCNIOPOAA U Yr/IEKMCNOro rasa B soge. Mopckue
OpraHn3mbl. MNAHKTOH, HEKTOH, 6eHTOC. 0COGEHHOCTU CTPOEHUS NIAHKTOHHbIX OPraHU3MOB.
MpucnocodneHus K Xu3Hu B Tonwe Boabl. 0COOEHHOCTU CTPOEHUS U OMONOrMKU OEHTOCHBIX
opraHuamoB. [lpecHoBogHble opraHu3mbl. [lpo6nembl ocmoperynauuun. [pucnoco6nexus
OPraHM3MoOB K )W3HM B MOPCKOW KW nNpecHOW Bofe. BTOPMYHOBOAHBIE OpPraHU3MbI.
dopmMupoBaHue NNaBHMKOB M NJ1aBaTeNbHbIX NEPENOHOK.

HasemHo-BO3aywWwHaa cpena o0MTaHus. XapakTepucTMKa Ha3eMHO-BO3AYLUHOW cpeAbl
o0uTaHus1. lNOTHOCTb M BNAXHOCTb Cpefbl. Bbixoa XMBOTHbIX Ha cywy. Mpumepbl apanTauuii
K Ha3eMHbIM ycnoBusiMm o0uTaHua. PopMupoBaHMe NErkKUX, ManbnUrueBbiX COCYAO0B M
KYTUKYJIbl Y YNEHUCTOHOrnX. dopmMupoBaHue KoHeyHocTel. 0COGEHHOCTM AbIXaHWUs N BOQHOI0
0anaHca y HaseMHbIX OPraHM3mMoB. Afantauum K NONETy y NTUL, HACEKOMbIX U PYKOKPbUIbIX.
Mpasuno Annexa. lMpasuno beprmanxa.

MouBeHHass cpepa oOWTaHMs. XapakKTepucTMKa MOYBEHHOM cpeabl 00MTaHMSA.
0co0eHHOCTU CTPOEHMS M afanTaLMKn NOYBEHHbIX OPraHM3mMoB. AfanTaLumn KoJib4aTbiX YepBen,
HACEKOMbIX U NO3BOHOYHbIX XXUBOTHbIX K MOYBEHHOW Cpeae 00MTaHMS.

OpraHusmeHHas cpeaa 00MTaHUs. XapakTepucTMKa OpraHM3mMeHHON cpeabl 00UTaHUS.
Mpucnoco6neHuss oOpraHU3MoB K napasuTuamy. B3aMMOOTHOLIEHMS NApPasvUT—XO3SMH.
Mapasutbl M napasuToupabl. JKTONApa3uTbl U 3HAonapaswutbl. flapasuTuyeckue nNOCKMe,
Kpyrnble, Kosibyatble yepBu. Mapa3utuyeckne yneHuctoHorue. dopmmpoBaHue NpPUcoCoK U



Kploybes. PopmupoBaHmne NoTHbIX MOKPOBOB. PefyKumnsi CeHCOPHbIX OpraHoB 1 APYrux CUCTEM
OpraHos.

JAemoHCcTpaymn ¥BbIX XXUBOTHBIX, Yy4en, KOMIeKUMWA, pa3faTovyHOro matepuana,
Mynshken n moaenen, Tabnuu, cnanpos, Buaeotdnnbmos 1 cauToB MHTEpHETa, NOKa3biBAKOLLMX
NpPUCNoCcoOIEHHOCTb XXMBOTHBIX K YCNOBMSIM cpeabl 00MTaHWUS, LEeNM W CeTM NUTaHUA B
3KocucTemax, pacnpocTpaHeHue XXMBOTHbIX B MPUPOAHLIX 30HaX 3emnu, reorpacmuyeckux
KapT (XKMBOTHbIA MUP 3emnn).

JlaboparopHsie n npaKTnyeckne padorsi

N3yyeHue npupoaHOro cooduiecTea: cocTaBa U CTPYKTYpbl.

IKCKYpCHS UNKN BUAEOIKCKYPCHS.

Ce30HHbIe SIBJIEHNS B XKU3HUN XXUBOTHbIX.

Xu1BOTHbIE 1 YenoBeK

Bo3peicTBMe YeNnoBEKa HAa XXMBOTHBIX B NPUPOAE: NPSAMOe U KOCBeHHoe. lpombicnoBble
)XMBOTHbIe (PbIO0MOBCTBO, 0X0Ta). BeseHne npombicia XKMBOTHbIX Ha OCHOBE Hay4yHOro
noaxopa. OpomallHMBaHME XMUBOTHbIX. [IUKME Mpeaku AOMALLHUX XUBOTHbIX. Cenekums.
Mopopabl. UcKyccTBeHHbIN 0TOOpP. KOHTpacTHbie (hOpMbl XXMBOTHbIX MO OQHOMY M TOMY XK€
NpU3HaKy B npepenax ogHoro Buaa. KnoHuposaHue XuBOTHbIX. KneTo4Hblie, XpOMOCOMHbIE U
reHeTMYeCcKue TeXHONOrMu B CO3aHUMN HOBbIX NOPOA CENbCKOX03SAMCTBEHHbIX XXUBOTHbIX.

3Ha4yeHne AOMALLHNX XXUBOTHbBIX B XXM3HU YeN0BeKa. XXMBOTHbIE CE/IbCKOXO03SWCTBEHHbIX
yroauvia. ltuuesoacTso. XXUBOTHOBOACTBO. PacnpocTpaHéHHble MH(EKLMOHHbIE 3a601eBaHUs
Yy OOMAWIHWX  )KMBOTHbIX. 3nu300TUW. [puHUMNBI  NPOOMNAKTUKM U NleYeHus
pacnpocTPaHEHHbIX MH(EKUMOHHbIX 3a00/1eBaHMA AOMALUHMX XKUBOTHbIX. )XKUBOTHbIE-
BpeauTeNu, MeToabl 60pbObl C XKUBOTHLIMU-BPEAUTENSAMM.

lopon Kak cpepa 00MTaHUs, CO3[aHHAA 4Y€10BEKOM. CMHAHTPONHbIE BUAbI XXUBOTHbIX.
ApanTauus XVBOTHbIX B YCNOBUSAX ropoaa. BoccTaHoBneHwe 4MCNEHHOCTU peaKuX BUAOB
)XMBOTHbBIX: 0c000 OXpaHsiemble npupopaHbie Tepputopuu (0OMT). buoccepHbie pe3epsaThbl.
KpacHasi KHura XXuBoTHbIX Poccun. Mepbl COXpaHeHWsi 1 BOCCTaHOBJIEHNS XXMBOTHOr0 Mupa.

AemoHcTpaymn vyyen, Konnekuun, taénuu, cnanaos, BuaeomabmMoB U CauToB
WHTepHeTa, N0Ka3biBaIOLWMUX OXPAHSIEMbIX U MPOMBIC/I0BbIX XXMBOTHbIX, CNOCO0bI pbl00NIOBCTBA,
OXOTbl, aKK/IMMaTU3auMM W pasBefeHNMs  AOMALIHMX  )KUBOTHbIX,  )XXMBOTHbIX
CEeNbCKOX03AIMCTBEHHbIX YroAuiA, cnoco0bl 0XpaHbl peAKNX XXUBOTHbIX, MPUBIEYEHUS U OXPaHbl
)XMBOTHbIX ropoaa.

JlaboparopHsie n npakTndeckmne padors!

N3yuyeHue HaceKOMbIX-BpeauTesien CesIbCKOX03SMCTBEHHbIX KYNbTyp.

HaGnioaeHunsa 3a nTuuammn B ropoAcKon cpese.

9 KJIACC

Beepenne
Cuctema OMONOrMYECKUX HAYK, W3Y4yaloWMUX YeNoBeKa: LMTONIOrMsl, rUCTONOoruS,
3mOpuonorns, reHeTuKa, aHTponosIorus, aHaToMus YeloBeka, hu3nonorus YenoBeKka n apyrve
MEAULMHCKUE HaYKW.



Mpoceccun, cBs3aHHble ¢ HayKamu 0 yenoseke. [lepcnekTuBbl Pa3BUTUA 3HAHMKA 00
OpraHu3me 4esioBEKe U ero CBA3SIX C OKpYXatoLen cpefon.

JlemoHcTpaumns Tabnuu, cnanpos, BuaeotnabmoB n cantoB UHTEpHETa, NOKa3blBaOLLMX
pa3Hble OMONOrMYecKUe AUCLMNIINHLI, CBSI3aHHbIE C WU3Y4YeHUeM 4enoBeka, npoceccui,
CBSI3aHHbIX C U3Y4YEHMEM OpraHM3ma YenoBeKa u MegULMHON.

006wun 0030p KNETOK U TKAHEW OpraHU3Ma 4enoBeka

00meH BeLwecTB Kak 0CHOBA XXN3HM YenoBeka. benku, nunugbl, yrneBogbl, HyKNeMHOBbIE
KWUCNOTbI, HU3KOMOJIEKYNIAPHbIE COEAMHEHUS, BKII0Yas BMTaMMHb. XUMWUYECKOe CTpOeHue,
0COOEHHOCTM M (yHKUMM OEnKoB, NMNMAOB, YrNEBOAOB, HYK/IENHOBLIX KUC/IOT WU
HU3KOMONEKYNAPHbIX coeauHeHnid. AT® — yHuBepcasibHas 3HepreTUYecKas BanoTa KAeTKM.
O0wee noHATME O KaTabonu3me (Ha nNpuUMepe KJETOYHOr0 fAbIXaHWsi, Ha4yuHas ¢
NOAroTOBMTENbHOr0 3Tana) M aHabonuame (Ha npumepe Pas3fiMyHbIX OUOCUHTE3OB,
nponcXoasiumx B KNetke). CpaBHEHME KIJIETOYHOro AbixaHus W OpoxeHus. Perynauums
0enkoBoro, yrnesogHoro, nMnuaHoro oémeHa. Mpamoie n 06paTHbIE CBA3U B perynauun. Ponb
thepmeHTOB M ropmMoHOB B npoueccax oomeHa BewecTB. HapyweHus OMOXMMMYECKUX
NpoLEeCcCoB B K/IETKE: aBUTaMUHO3bI, fiecheKTbl B paboTe onpeaenéHHbIX hepMeHTOB M Apyroe.

LUutonorms. MHorooOpasve knetok u wux auddepeHunaums. 3ImOproHanbHble
CTBOJIOBbIE KNETKW, WHAYLUUPOBAHHbIE MJIIOPUNOTEHTHbIE CTBOJIOBbIE KNETKWU, CTBOJIOBbIE
KNIeTKMN B3POC/IOro YesioBeKa.

KnetouHble KOHTaKTbl. MonekynsipHbie 0CHOBbl OTBETA KJIETOK Ha CUrHanbl. oHsiTHe
KNETOYHON ruéenn. JIMMUT KNETOYHbIX AeneHud, oOliee NPeACcTaBfeHWEe O CTapeHWn Ha
KNETOYHOM W MONEKynsipHo-OMonormyeckom ypoBHe. 0OwWee MNOHATUE O PaKoBOW
TpaHcgopmaLumn KNeTokK.

JlaboparopHsie n npakTundeckmne padors!

MpocMoTp 3NEeKTPOHHO-MUKPOCKONMYeckux ororpachuil npenapaToB CTPOEHUSI KNETKK
N MEXKJIETOYHbIX KOHTAKTOB.

Tunbl TKaHeW OpraHU3Ma YesIOBeKa: 3NUTENNaNibHasl, HEpPBHasi, MblLLEYHasl,
COEAMHUTENIbHAsA TKaHW. XapakTepucTuka M Knaccucukauum anutenueB. HepBHas TKaHb:
HEWpPOHbl U Henpornus. CtpoeHne U usnonorus HepoHa. MoTeHUMan NOKOS U NOTeHUuan
pencteus. [poBepeHue HepBHOro umnynbca. Knaccudpukaums U MexaHusmbl paboTbi
cuHancoB. Heiipomeauartopbl U nx peuentopbl. MbilweyHas TKaHb: CKeJIeTHasi, cepaevyHas u
rnagkas. CTpoeHMe COKpaTUTENbHOro annapata nonepeyHo-nosiocatblX  MbILLULL.
MonekynsipHble MeXaHU3Mbl COKpaLLeHusi U paccnadneHus. 0Tnuyms rnagkon Myckynartypbl
0T nonepeyHo-nonocato. dusnonorna Bo30yAUMOCTM U COKPATUMOCTMN FNaAKON MbILLEYHON
TKaHn. CoeguHUTENbHAs TKaHb: CBOWCTBA, Pa3fIM4Hble TUMbl KNETOK, XapaKTepuCTUKa
MEXKNeToyHoro BelwecTBa. Knaccumkaums COeAMHUTENbHBIX TKaHeil: COOCTBEHHO
COEAMHUTEJIbHbIE TKAHW, TKAHN BHYTPEHHEN cpefbl, XpsALLeBas TKaHb, KOCTHas U apyrue.

JlaboparopHsie n npakTndeckmne padors!

MukpockonupoBaHue npenapaToB OCHOBHbIX TUMOB TKaHEM.

HepBHas cuctema

Knaccudmkaums HepBHoM cuctembl. LleHTpanbHas u nepudpepuyeckass HepBHas

cucrema. CTpoeHne HepBa, 000/104KM, Knaccugukaumsi HepBoB. CTpPOEHWE CMWUHHOMO W



rofioBHOro mosra. ®yHKUMM OTAENOB CMMHHOrO Mo3ra. posoasiwue NyTM CNUHHOIO Mo3ra.
AHaTOMMS roNIOBHOr0 MO3ra: NPoAONroBaTbii MO3r, CTBOJ1 MO3ra, CpeAHNIA, MPOMEXXYTOYHbIN,
nepenHuit Mo3r. CTpoeHne M03)Ke4YKa W KOpbl 00/bLLMX NOAYLIAPUIA.

@®yHKUUM 0TAENI0B rOJIOBHOr0 M0O3ra U ux Yacteun. YepenHomo3srosbie U CMIMHHOMO3r0Bble
HepBbl. ComaTtuyeckass M BeretaTMBHasi HepBHas cuctema. LIeHTpbl comaTMyeckou W
BEreTaTUBHOW CMCTEM B LIEHTpaJibHOW HepBHOW cucteme. PechnekropHas payra. PechnektopHoe
Konbuo. HeupoHHas cetb. Knaccudmkaumm pecnekcoB: MOHO- M NONMCUHANTUYECKME,
0e3ycnoBHbie U yCcnoBHbIE U apyrve. Ponb uccnenosanunit W.M. MasnoBa. ®yHKUWOHANbHDbIE
cuctembl [L.K. AHoxuHa. MWcnonb3oBaHue npuHUMNA pPaboOTbl HEAPOHHbIX ceTeln B
MCKYCCTBEHHOM MHTENNEKTE.

HapyweHusa pa6oTbl HepBHOW cucTemMbl. HepoaereHepauum u COBPEMEHHbIE METOAbI UX
neyeHus. UHcynbT. JlekapcTBa, NpoXoAsLLME U HE NPOXOASLLNE Yepe3 reMmaTosHLedannyeckum
Oapbep. MeToabl MccnefoBaHUs MO3roBOM AKTUBHOCTM W CTPOEHUSI CTPYKTYP HepBHOM
CUCTEMDI: 3/1IEKTpO3HUedanorpagus, perucTpaumss akTUBHOCTU Pas/inyHbIX OTAENI0B MO3ra,
MarHMTHO-pe30HaHCHaa Tomorpacusi, KomnbloTepHas Ttomorpacus. WHtepceinc mo3r-
KoMnbloTep.

JlaboparopHeie 1 MPaKTUYECKNE PadoTb!

N3yyeHue rucTonoruyeckux npenapaToB opraHoB HEPBHOW CMCTEMbI.

WN3yyeHne cTpoeHUs roIoBHOr0 MO3ra Ha MakeTax.

CeHcOpHbIe CMCTEMbI

CTpoeHMe CEeHCOPHbIX CUCTEM: peLenTopbl, NPOBOAALLAS 4acTb, OTAEN KOpbl,
OCYLLECTBAISIOLLMA 00paboTKy nHopmauuu. Knaccudumkauus peuenTopos:
3KCTEepopeLenTopbl, UHTEPOpPELLENTOPbI, NPONPUOPELLENTOPbI, MEXaHNYECKUE, TEMNEepaTypHbIe,
XUMKU4eckue, 6onesbie U apyrve peuenTtopbl. COMaToCEHCOPHas cucTema.

CTpoeHve rnasa. 3puTesibHble peuenTopbl (Mano4ykn n Konoouku). dusnyeckue u
XMMMYECKNE OCHOBbI BoOCnpusaTus cBeTa. YépHo-Oenoe u uBeToBOE 3peHue. CtpoeHue
cetyatku. lpoBeaeHne U 00pabOTKa 3pUTENbHOro curHana. AKkomopauusi. BUHOKynsipHoe
3peHue. HapywieHns 3peHns n nx npuyuHbl. 3a6oneBaHns rnasa (KOHbIOHKTUBUT U ApYrue) n
nx npocpunakTuka. CoBpeMeHHble METOAbI JIEYEHUS! HAPYLIEHUIA 3PEHMS: Na3epHas KOpPeKLUs,
3ameHa XpycTanuvKa, KJIETOYHasi Tepanus, NpoTe3npoBaHue rnasa u apyrue.

CTpoeHue HapyXHOro, cpegHero M BHyTpeHHero yxa. Koptues opraH. MexaHu3m
BOCNPMATUA U 00pabOTKM 3BYKOBbIX BOJIH. CBSI3b LIEHTPa CnyXa M LeHTpa peyn. HapyweHus
cnyxa M UX npuyMHbl. 3aboneBaHUs OpPraHoB ciayxa (OTMT U Apyrme 3a00neBaHus) U UX
npocmnakTuka. CoBpeMeHHble METOAbl JIeYeHUs HapylleHWA cnyxa: CNyXOBOW anmapar,
npoTe3upoBaHmne n apyrue. AHaTomusa n husnonorua BectuoynspHoro annapara. 0TonUToBbINA
annapar.

OpraHbl BKyca, 000HSIHUS1, MbILLEYHOI0 U KOXHOr0 YyBCTBA: aHaTOMUS 1 hmaunonorus, ux
HapyLLeHus.

HAemoncTpayna pasdbopHbIX Mofenen rnasa u yxa.

JlaboparopHsie n npakTndeckmne padorsi

N3y4yeHne CTpoeHUS OpraHa 3peHuns (Ha MynisKe U BIaXKHOM npenapare).

WU3yyeHune cTpoeHUs opraHa cnyxa (Ha mynsxe).



N3yyeHune rucToniormyecknx npenaparos opraHoB YyBCTB.
JHAOKPUHHAA cuctema

OnpepneneHne U OCHOBHbIE XapaKTepUCTMKN ropmoHoB. Knaccucukaums ropmoHoB no
Xxumuyeckomy crtpoeHumio. Knaccudpmkaums peuentopoB ropmoHoB. MonekynspHble
MEeXaHU3Mbl eNCTBMS FOPMOHOB Ha KNETKU-MULLIEHM.

JHAOKPUHHaA (yHKuua runotanamyca. XKene3bl BHYTPeHHeW cekpeuuun (runocus,
annus, WUTOBMAHASA Xee3a, NapalmToBUAHbIE XKenesbl, HAAN0YeYHUKK), Bbigensembie UMU
ropmMoHbl U UX (hyHKUMK. XKenesbl CMELUAHHON CeKpeLuun (NoAKeNnyaoyHas Xxenesa, nosoBble
Xenesbl), BbigensiemMmbie UMU ropMoHbl U UX (PYHKUMK. TunoTanamo-runon3apHble KOHTYPbI
perynsiuum pesTenbHOCTU HEKOTOPbIX XKEeNé3 BHYTPEHHEN cekpeuunu. HapyweHus, cBsi3aHHbIe
C rmno- M runepgyHKUMAMA FOPMOHOB. Buabl caxapHoro pguabera M UX OC/I0KHEHMS.
KnetoyHas Tepanusa B ne4eHUn 3HAOKPUHHBIX 3a0oneBaHunit. Mukcenema.

Mpoyve opraHbl M TKaHW, BbIAENAIOLME TFOPMOHbI: MOYKW, Cepaue, XXeNyao4yHo-
KWLLEYHbIA TPAKT, XXUPOBasi TKaHb W Apyrue.

JlaboparopHsie u nPaKTHIeckne padorsi

N3yyeHne rucToNiornyecknx npenapaToB 3HAOKPUHHBIX OPraHoB.

MNoBepneHue

PechnekTopHas Teopuss noseaeHuss. HacnepacTBeHHble M HeHacnefcTBEHHbie (POPMbI
nosepeHuns. Mpocrenwume ycnoBHbie pednekcbl. UHCTpymeHTanbHoe M apyrne ¢opmbl
00yyenus. Lienb. MoTtus. Pechnekc. MorpedHocTb. Pechnekc uenu no Masnosy. [luHamu4yeckun
ctepeotn. AMNPUHTUHr. OUKCUPOBAHHbIE KOMMNEKCbl ABMKEHUNA. CUrHanbHble CMCTEMbI.
Peyb. Mbiunenue. Mamstb u €€ Buabl. KOrHUTMBHBbIE (DYHKLMKM HePBHOW CUCTEMBI. POJIb pasHbIX
OTA,eN10B rOJIOBHOr0 MO3ra B perynsuun ABWXEeHNA, CHa U 60APCTBOBAHUS, U APYIrNX C0XKHbIX
npoueccos. MexaHn3mbl BO3HUKHOBEHMS aMouMiA. HelporymopanbHas perynsiuusi nosoBoro
nosefeHuns. HapylweHns noBefeHnsi, X CBSI3b C PadoOTOM HEPBHON U 3HAOKPUHHON CUCTEM,
COBPEMEHHbIE METOAbI JIeYeHHS.

OnopHo-ABMUraTesibHbIA annapar

Koctn. AHaToMuMsi KOCTW: HAfKOCTHWLA, BHYTPEHHee BeleCTBO KOCTU. OcCTeoH.
Knaccucgmkaums kocted. Poct Kocten. CoeAMHEHMSt KOCTEN: NOABWXKHBIE, NONYNOABUWKHbIE,
HenoaBWXHbie. CTpoeHne cycTaBa U CYCTaBHON CYMKM.

OceBoil CKenet: yepen, NO3BOHOYHUK, pébpa, rpyanHa. Kocti MLEeBOro 1 Mo3roBoro
otaenos yepena. Otaenbl NO3BOHOYHWKA, OCOOEHHOCTM CTPOEHUS MO3BOHKOB B Pa3HbIX
0TAeNax, MeXno3BOHO4YHblE COeAUHEHMNS. CTPOEHUE rPYAHOIN KNETKMW.

Ckenetbl MOSICOB KOHEYHOCTEA U CBOOOAHbIX KOHEYHOCTEN: aHaTOMUYecKue
0COOEHHOCTH BXOASALUMX B MX COCTAB KOCTEMN.

HapyweHuna cTpoeHns ckenetHoW cucTembl. Bo3pacTHbie M3MEHEHusi, OCTEeonopos.
TpaBmbl. 3a60neBaHUs ONOPHO-ABUraTeNIbHOr0 annapara, CBA3aHHble C NPSMOX0XAEHUEM.
CoBpemeHHble UHBA3UBHbIE U HEMHBA3VBHbIE METOAbI JIEYEHUS: NPOTe3MpOBaHME CYCTaBOB U
MeXXN03BOHOYHbIX AUCKOB, UCNPaB/ieHWe KPUBM3HbI MO3BOHOYHMKA U Apyrue.

JemoHcTpaynd ckeneta YenoBeKa, Yepena, KOHeYHOCTEMN, NO3BOHKOB, PacnuIoB KOCTEN.

JlaboparopHsle u MPaKTHYECKNe padoTsl

N3yyeHune cTpoeHMs cKeneTa YyesioBeKa Ha MakeTax.



Mbiwubl. Pabota Mbl N0 MNEPeMELLeHUI0 KOCTHbIX  pbiyaroB.  Mbiwubl,
npUKpennsiowmuecs AByMs KOHLaMN WX OQHUM KOHLIOM K KOCTAM. MUMUYECKMe MbILLLbl KaK
npuMep MbiLlL, He NPUKPENNAIOWMXCS K KOCTAM.

Mbiwmya kak opraH nokomouuu. 0007104KM  Mbiwubl. CyxoXunus M CBSI3KM.
JBuratenbHole eauHNLbl. MblWLbI-CUHEPrucTbl U aHTaroHUCTbl. HepBHaa perynsiuvs pa6oTbl
Mbiwy,. Posb CMIMHHOIO MO3ra, MO3)XKe4Ka U KOpbl 00/1bLLIMX NONyLapu.

OcHoBHbIe MbILLLbI TeNa YenoBeka. Hanbonee pacnpocTpaHéHHbIE TPaBMbl MbILLIEYHON
cucTembl U MeToAbl UX NPOUNakTUKKU. ATPO(UA MbILLLL, MPUYNHBI N NIEYEHHE.

JlaboparopHsie  MPaKTHYecKne padors/

Oka3aHue nepBoi NOMOLLY NPU NOBPEXXAEHMU CKeJleTa U MbILLLL,.

KpoBeHocHasa u numgaTuyeckas cMcTeMbl

OcoGeHHOCTM CTpOeHUs1 U (DYHKLMOHMPOBaHUS! CEPAEYHON MbiLLbl. AHATOMMS cepaua:
3HAOKapA, MWUOKapp, anuKapAa, Nepukapp, Xenyaouku, npeacepavs, KnanaHbl cepaua.
MexaHuyeckass pabota cepaua Kak Hacoca. CepaeyHblid LMKn. ApTepuanbHoe AaBneHue,
nynoc. Astomartusi. [lpoBopasiias cuctema cepaua. JnekTpuyeckas pabota cepaua.
JdnekTpokapavorpamma. HepBHas u rymopanbHas perynsuus pa6otbl cepaua. HapyweHus
paboTbl cepaua. M'MnepToHnuyeckas GonesHb, cepae4yHas HeAOCTAaTOYHOCTb, aTepoOCKIepo3
KOPOHapHbIX COCYAOB, MH(apPKT MuoKapaa M Tak aanee. LLlyHTupoBaHue, aHrmonnacTuka,
KNeToyHasi Tepanust M fApyrne COBPEMEHHble METOAbl JIeYeHUs CepAedHbIX 0onesHei.
TpaHcnnaHTauus cepaua.

JlaboparopHele 1 MPaKTUYECKNE PadoTb!

MpocmoTp rucToNOrMYecKUX NPenapaToB cepaeYHON MbILLLIbI.

JdneKTpokapauorpacus.

W3mepeHue apTepuanbHOro AaBNEHUS U NyAbea.

KpoBeHocHasi cuctema n numcpaTtmyeckas cucrema.

Kpyrn KpoBooOpalueHusi: 00NbLIOA M Manbiid, OCHOBHble cocyabl. Knaccudukaums
COCYA0B: apTepuu, apTepuoNbl, BEHbl, BEHYNbl, Kanuansapbl. Pe3ncTMBHble, 0OMEHHbIe W
éMKocTHble cocyabl. CTpoeHue CTEHOK cocynoB. HepBHas n rymopanbHas perynsiums pa6otbl
cocynoB. CuctemHass perynsumva aptepuanbHOro fasneHuss W APYrux napameTpoB KpOBW
(6apopedpnekc, xemopecnekc U Tak panee). Hapywenuns pa6otol cocyaoB. ApTepuanbHble U
BEHO3HbIE KPOBOTEYEHUSI U NepBas MOMOLLb NPYN HUX.

AHatomua numdaTnyeckon cuctembl: numdaTuydeckue cocyabl U naumcaTuyeckue
y3nbl. [IpUumHbI ABYKEHUS KPOBY U MMcbl N0 cocyaam.

JlaboparopHeie n npakTun4eckne padorsi.

N3yyeHne rucToniormyecknx npenapaToB CTEHOK COCYAOB.

Nepsasi nomoLLb NPU KPOBOTEUEHUSIX.

BHyTpeHHsA cpena opraHnsma

KpoBb, TKaHeBas XWAKOCTb, numda. MexaHn3mbl NOAAEPXKAHWS BHYTPEHHEW Cpepfbl
opraHusma (romeoctas). CBsiab BOAHO-C0JIEBOr0 00OMeHa opraHuama ¢ (opMupoBaHWEM U
OTTOKOM TKQHEBOW XXWUAKOCTH.

Xumunyeckuit cocTaB nna3mbl KPoBU. POPMEHHbIE 3NIEMEHTbI: 3PUTPOLUTDI, IENKOLMTDI,
TpomoouuTbl. JlenkouutapHas copmyna. @OyYHKUMM Pa3NNYHbIX (DOPMEHHBIX 3JIEMEHTOB.



KpoBeTBOpeHUe U opraHbl KpoBeTBOpPeHUs. MecTta ruéenu pasnnyHbix hOPMEHHbIX 3JIEMEHTOB
Kposu. I'pynnbl KpoBu no cucreme ABO, pesyc-hakTop u apyrue cucteMbl onpeaeneHus rpynn
KpoBu. [lepenuBaHne nnasmbl, 3PUTPOLMTApPHOM M TpomoOouuTapHoM Maccbl. bydepHas
(hyHkums nnasmbl KpoBu. TpaHcnopT ra3oB no KpoBu. PasnuyHble hopmbl remorno6uHa.
Perynsuums cpoacTsa remornoduHa K kucnopoay. CBéptbiBaHne KpoBu, (hmbpMHonUTUYECKaSN
M NpOTMBOCBEPTbIBAKOWLAA cUCTEMbl. HapyweHusi, cBsi3aHHble C KPOBETBOPEHWEM W
(hyHKUMOHMPOBAHNEM (hOPMEHHDBIX 3/IEMEHTOB.

JlaboparopHsie n npaKTnyeckne padorsi

N3yyeHue rucTonornyeckux npenapaToB KPOBU U OPraHoB KPOBETBOPEHMS.

WmmyHHas cuctema

WcTopua pa3Butusi 3HaHMiA 00 MMMyHuTeTe. 3HavyeHue pador WU. U. MeuHukosa, Il.
dpnmxa u Opyrux Y4YéHbIX No M3yvyeHUo ummyHuteta. Knaccudumkaumm vMMyHUTETA.
MexaHu3Mbl BPOXAEHHOr0 MMMYHuTETa. [IPUOOPETEHHBIN MMMYHUTET: Kaaccugukaums
NMMOLUTOB M yyacTme pasHbIX rpynn ammdouutos B NpuodpeTéHHoM nmmyHuteTe. MoHsaTus
aHTUTEena u aHTureHa. lNipeseHtauns aHTureHa. BakumHbl U cbiIBOPOTKU. OpraHbl LLEeHTPanbHOW
MMMYHHOW CUCTEMbI: KPAaCHbIW KOCTHbIA MO3r 1 TUmyc. OpraHbl nepucgepmyeckon MIMMYHHOW
cUCTEeMbl: ceslie3éHKa, MMmoy3/bl, MUHAANINHDI, anneHAuKe, MenepoBbl OngwWwKKU. Ponb TUMyca
B co3peBaHuu T-numcouutoB. Ponb opraHoB nepucepuyeckon UMMYHHOW CUCTEMbI B
co3peBaHuu B-numdouumtos. OTpULaTeNIbHASA M NONOXUTENbHAA CeNeKums B co3peBaHun T- n
B-numdouuntoB. Ponb MUKpoiopbl Yenoseka B (hopMMpoBaHUN HOPMANbHOr0 UMMYHMTETA
yenoseka. M1aToN0rMM MMMYHHON CUCTEMbBI: UMMYHOAE(ULUTDI, ayTOMMMYHHbIE 3a001€BaHNS
1 ap. Peakuumn runep4yyBCTBUTENbLHOCTH, B TOM Yncie anneprn. OCHOBbI TPAHCMIAHTONIOMUN.
JleMoHCcTpaumns NnopTpeToB YYEHDIX, TaGNUL, U CNAanA0B, BUAEOPOJIMKOB U KUHO(parMeHToB, 00
MMMYHHOI cucTeme.

JlbixaTenbHas cuctema

AHaTOMMS AbIXaTE/IbHOM CUCTEMbI: BEPXHUE AbIXaTeJIbHbIE MYTU, HUKHUE AblXaTesbHbIe
nytun, nérkue. HocoBble nonoctu. Hocornotka. Potornorka. lopranb. Knaccudgumkaums xpswiei
roptaHu. HagroptaHHuK u rosiocoBblie CBA3KKU. Tpaxesi. BpoHxu. JIérkue. JIErouHble ny3bIpbKK
(anbBeonbl). du3nonorna npouecca AblXaHusl, poNb NNEBPaSIbHON XUAKOCTU, Anacparmbl,
MeXpéoepHbiXx U Aapyrux mbiwy. CypdaktaHt. Inactuyeckas tara Nérkux. [lbixatenbHble
OBWKEHMS.. JXKM3HEeHHasa EMKOCTb NErkux. JlérouyHble 00bémbl. HepBHasi u rymopanbHas
perynsiuns ablXaHus.

I'vrneHa pbixaHusa. TpeHMPOBKa AbiXaTesbHbIX Mbiwl. MpeaynpeXxaeHue NoBpeXaeHUs
ronocosoro annapara. UHgekumoHHble O0ne3Hun, nepeparlymecs yepe3 BO3AyX, U npoune
3a00neBaHNA OPraHoB AbiXxaHus. BnusiHne Ta0akoKypeHusi Ha OpraHbl AbIXaTe/IbHOM CUCTEMDI.
AcTtma, 00CTPYKTUBHbBIE 3200/1EBAHNS AbIXaTeNIbHON CUCTEMDI.

JAemorHcTpayna Moaenn roptTaHu, MOeNn, NPOSICHAIOLLEN MEXaHN3M BAOXa U BblA0Xa.

JlaboparopHsie n npakTndeckmne padors!

N3mepeHne o0xBaTa rpyaHoON KNeTKN B COCTOSSHUM BA,0XA M BblA0Xa.

OnpepeneHne 4acToTbl AbIXAHUS.

BnusiHne pa3nuyHbix (DaKTOPOB HA YacTOTY AbIXaHUS.

Cnuporpacus.



N3yyeHue rucTonoruyecKMX npenapaToB OPraHoB AbiXaHUs.
MuwesapuTenbHasa cucrema

AHaTOMMS NULLEBAPUTENbHOM CUCTEMbI: POTOBas MONOCTb, MNULLEBOA, XXENYAOK,
noKenyAo4Has Xenesa, neYeHb, OTAeNbl TOHKON KULIKK, OTAEbI TOJICTON KUWWKKU. CTpoeHue
3yba, 3yOHas cuctema 4enoseka. duanonorus nuLLEBapuTENIbHOW CUCTEMbI: pacluensieHne
0enkoB, NUNMAOB, YrNEeBOAOB, HYK/EUHOBbIX KUC/OT Moj AeWcTBMEM (hepMEHTOB,
CEeKpeTUpPyeMbIX pa3HbIMU OTAENAMM MULLEBAPUTENIbHOW CUCTEMbI. XMMWYECKUA COCTaB
C/IOHDI, XKENYA04YHOr0 COKa, NOMKENYA0YHOI0 COKa, XEN4YMn, COKAa TOHKOM KMLKK. [onocTHoe 1
NPUCTEHOYHOE MULLEBAPEHUe B TOHKOM KMULIEYHMKE. DYHKUUN NOMKENY[04HON Xenesbl U
neyeHn. GYHKUUN TONCTON KULWIKK. Ponb KMLeYHOU MUKPOIOpbI ANS YeloBeKa.

HepBHas ©u rymopanbHasi perynsiuMs npoueccoB nNULLEBapeHUs, YrneBOHOrO,
nAMnuaHoro, 6esIKOBOro 00MeHa.

'rveHa nutanns. HenHeKUMOHHbIE M ayTOMMMYyHHble 3aboneBaHUs CUCTEMbI
nuweBapenus. MpepynpexaeHne MHGEKLMA N NPOYNX XKENYA0YHO-KULLIEYHbIX 3a00n1eBaHnA
(racTput, si3BeHHas 00se3Hb, anNNEHAWUMT, LMPPO3, NAHKpPeaTUT W ApYrue), NULLEBbIX
oTpaBneHnin. XennkoodakTep Kak (haktop pasBuTusi ractputa u 93Bbl. BausiHue Kypenms u
ankorons Ha nuwieBapeHne. PaccTpoincTea NULLLEBOro NOBEAEHUS.

HemoncTpayna Topca YenoBeka, Tadbnuu,.

JlaboparopHele n MPaKTUYECKNE PadoTb!

WUccnepoBaHue penctensi (hepMeHTOB CJIHOHbI HA Kpaxmann.

N3yyeHue rucTonornyecKnx npenapaToB OpraHoB NULLEBAPUTESIbHON CUCTEMbI.

BbigenutenbHas cuctema

CTpoeHue BbIAECNUTENIbBHOW CUCTEMbl: MOYKM, MOYETOYHMKM, MOYEBOW Ny3bIpb,
MoOYeUcnycKaTeNbHbld KaHan. @OyHKUMOHMpPOBaHME nOYKU. HedpoH Kak CTPYKTypHO-
thyHKuMoHanbHaa eauHMLa NoYyku. dGusmonornyeckue npoueccbl hopmMupoBaHNS BTOPUYHOM
Mouu: chunbTpaums, peadcopoums, cekpeuus. Ponb NOYKU B perynsumn aptepuanbHOro
nasnieHns. HepBHasi u rymopanbHas perynsiuMs paboTbl OpraHoB BbIeNUTENIbHOW CUCTEMbI.
3aboneBaHusl OpraHOB MOYEBbIAENUTENIbHON CUCTEMbI (LUCTUT, NNENOHePUT, MOYEeKaMeHHas
oonesHb U gpyrue), ux npeaynpexapeHve. UckyccteeHHas novka. inanu3. TpaHcnnaHTaums
NOYKM.

Aemoncpayna Tabnuu, mogenun «CTpoeHne NOYKU MIEKONUTAIOLLEro», MynshKa novyek
YenoBEKa, BJIAXKHOro npenapara.

JlaboparopHsie n npakTu4eckne padorsi.

N3yyeHne rucToNnornyecKUX npenapaTtoB pasHbiX YYaCTKOB MOYKHM, MOYETOYHUKA,
MOY€EBOro ny3bipsi.

MonoBas cucrema

Cragum rametoreHe3a. OTnuyuMs ooreHesa W cnepmaTtoreHesa pApyr OT pApyra.
OnnopoTBOpEHUE.

XKeHcKasi nonoBasi CUCTEMA: IMYHUKMW, MaTOYHble TPYObl, MaTKa, Bnaraauiue, BHelHue
nosioBbie opraHbl. MeHCTPpyanbHbIN LK.

MyXckasi nonosasi cMCTEMa: CEMEHHWKW W MpoyuMe BHYTPEHHUE MNOJIOBble OpraHbl,
BHELUHWE NOJIOBbIE OPraHbl.



HepBHas 1 rymopanbHasi perynsums padoTbl OpraHoB Nos0BOM CUCTEMDI.

MnaHnpoBaHue OEPEeMEHHOCTH, METOAbl KOHTpauenuuu, npeaMMNIAHTALUOHHDBINA
CKPUHUHT, 3KCTPaKopnopanbHoe onnoaoTeopeHue. bepemeHHOCTb, NakTaums. 3aboneBaHus,
nepepaioLmuecs nosioBbiM NyTém.

JlaboparopHsie n npaKTnyeckne padorsi

N3yyeHue rucTonoruyecKux npenapaToB OpraHoB NoJsioBoN CUCTEMbI.

Koxxa u eé npon3BopHbie

dnuaepMnc — MHOrOCNOWHLIA OoporoBeBalowmi anutenui. Gnou anupepmuca. Cnowm
nepmbl. MoakoXHas XupoBas Knet4yatka. lpousBofHbIe KOXMW: HOrTH, BONOCbl. KOXHbie
Xenesbl: NOTOBbIE, CaNlbHble U MOJIOYHbIE. DYHKUUM KOXW. PONb HEpBHOM M rymopanbHou
perynsiuum B OCyLLECTB/IEHUM TEPMOPEryNATOPHON M APYruX (DYyHKLMIA KOXK.

3aboneBaHusi KON U MX npepynpexaeHue. MeperpeBaHne: CONMHEYHbIW N TEn0BOW
yaapsbl. 0xxorn. 06mopoxeHus. MpohunakTuka n nepsas NOMOLLbL NPN TENI0BOM U CONHEYHOM
yAapax, 0Korax 1 00MopoXXeHHUsIX.

LHemoHcTpaynsa Mogenn CTpOeHNs KOXW, TabnuL, cnangos.

JlaboparopHele 1 MPaKTUYECKNE PadoTb!

WccnepnosaHune ¢ NOMOLLbIO Nynbl Thi/IbHOW W TAA0HHON CTOPOHbI KUCTW.

N3yyeHue ructTonornyeckux npenaparTos anuAepMuUca n Aepmbl.

Apantauuv opraHu3Ma YyenoBeka

Tepmoperynauusi: ponb KOXW U COCYAOB. MMNoTanaMmyc Kak LEHTp HeMporymopasbHoM
perynsiumu TennoodmeHa. loBeaeHyeckne agantauum.

ApanTauumu 4enoBeKa, ero OpraHoB M TKaHEe!W K HU3KUM KOHLEHTpauusm Kucnopoaa u
runokcuu. Perynsiums noTpeGneHuMss KUCNopoaa TKaHsiMKM, 3puTponoa3. [lepectpoitka
MeTa00/1M3mMa KNeToK B YC/I0BUM FTMNOKCUN.

ApanTtauumn K HeQOCTaTKy Pa3/INYHbIX NUTATENbHbIX BEWECTB. JHepreTuyeckas (yHKuUus
rMUKOreHa B MEYEHW W NUNUAOB B XUPOBOW TKaHW. Mopsaok Mcnonb30BaHMS 3anacos
nUTaTeNbHbIX BeWeECTB B opraHu3me. [llepecTtpoka meTabonu3Ma KNETOK B YCNOBUSIX
ronoAaHus.

LnpkagHole puTMbl. BnusiHMe  NpoOAO/IKUTENbHOCTM  CBETOBOr0O [HS  HA
HEeNpOoryMopasbHyI0 perynsuuio NpoLeccoB XXN3HeAEATEeNbHOCTU YeJ10BEKa.

TpeHupoBKu. Ponb (hU3NYECKON AKTMBHOCTM B COXPaHEHUM 3[0POBbS 4ENOBEKA.
Mpochunaktnka 3abonesaHU CcepaevYHO-COCYAUCTON W AbIXaTE/IbHOW CUCTEM W OMOPHO-
LABUraTenbHOro annapara.

ApantauMm K HeBecomocTW. [lepecTpoMkum meTabonM3ma B YCNOBUSIX HU3KOW
rpaBuTauuu, NPoUNaKTUKa HEraTUBHbLIX NOCNEACTBUNA.

HemoncTpayna noco6uin n odyyaroLmx BUAEOPOTUKOB.

leHeTuKa yenoBeka

Onpepenexune reHa u annens, reHotuna n ¢eHotuna. MoHATUE rOMO- U reTepo3uroThbl.
3akoHbl Menpens. Bsaumopeictsue annenen. MoHOreHHble M NONWUreHHble MPU3HAKMK.
XpomocomHass Teopusi HacnepactBeHHocTM MopraHa. KpoccuHroBep M cuensieHHoe
HacnepoBaHue. MexaHn3mbl onpeaeneHus nona. MonoBblie XpPOMOCOMbI M ayTOCOMbI YEJ1I0BEKA.
HacnepoBaHnue, cuenneHHoe ¢ NONoOM.



N3meHYnBOCTb: HacneaCcTBEHHas U HeHacneacTBeHHasA. [pumepbl HeHAacNeACTBEHHbIX
n3meHeHun (mopmucpmkaumin). Knaccupukaums HacnefcTBEHHOM WM3MEHYMBOCTM  Ha
MYTaLUMOHHYID U PEKOMOMHALMOHHYI0. TeHHble, XPOMOCOMHblE U FeHOMHble 3a00/1eBaHMSI.
Mpumepb! reHHbIX, XPOMOCOMHbIX U FEHOMHbIX 3a00J1eBaHNIA YeN0BEKaA.

MonynsuvoHHaa reHetuka. MouaTve reHodoHpa. PacnpeneneHne 4acTtoTr annenev B
nonynsuuun. 3aKkoH Xapaun-Bannoepra.

PewieHne reHeTU4ECKUX 3afau.

MeauuuHckas reHetuka. locTpoeHue poAOCNOBHbIX NPU aHanu3e onpeaenéHHbIX
NPU3HaKoB. Ponb reHeTMYECKNX aHaNIM30B NPU NJIAHMPOBAHNU U KOHTPOJ1e 6epeMEeHHOCTM.

CekBEHUpOBaHME reHOMa KakK WHCTPYMEHT, No3BONSIOWMIA NPOrHO3MpoBaTh heHoTMn
yesnioBeKa W ApYrux HKMBbIX OPraHM3moB, a TaKXe BupycoB. buouHdgopmaTnueckue
MHCTPYMEHTbl aHanu3a reHomos. MeToabl HanpPaBNeHHOr0 U3MEHEeHUs reHOMOB OpraHu3MoB.
leHeTU4eckass MHXeHepusi. TeHOMHOe pefaKTMpoBaHWe. 3TMYECKME AacneKTbl BHECEHMS
M3MEHEHUI B FeHOMbI Pa3/INYHbIX OPraHU3MOB, B TOM YUCE YeNoBeKa.

JAemoncTpaynd Tabnuu, NNakaTos, KWHO(ParMmeHToB, POSIMKOB 3 MHTEepHeTa.

AHTpOnoOreHes

MpumaTbl: OTAMYUTENbHBIE YEPTbI, COCTaB M 3BONIOLMSA OTPSAA.

YHUKanbHbIe NPU3HAKN roMmuHuA,. NpsamoxoXkaeHne: Teopun BO3SHUKHOBEHUS,, aHaTOMO-
MopoNIOrMyeckMii KOMNNIEKC npu3HakoB. [psamoxoXpeHne B APYrux rpynnax npumaros.
Pyka, npucnoco6sieHHas K U3roTOBJIEHMIO U NPUMEHEHUIO OpPyAWiA Tpyaa. BbicOKOpa3BUTbIN
MO3I: TEHAEHUMM B 3BOJIIOLMKM, YHUKANbHbIe 4epTbl, MOpdoNnoruyeckne 0COOEHHOCTH.
CXoAcTBO U pasnnyns YenoBeka U 4esI0BEK00Opa3HbIX 00e3bsiH: aHaToMus, ambpuonorus,
ouoxumusi, nosepeHne. LUumnaHse Kak OnNMXaMWKMNA XKUBOM POACTBEHHUK YenoBeKa.
IBONIIOLMS 4eNOBEKOOOPa3HbIX 00e3bsiH.

AemoncTpayns mynsken, tabnuu, cnaWpos, Buaeomnbmos u cantoB MHTepHeTa,
NOKa3blBalWMX CTPOEHWE NpPeaKkoB COBPEMEHHOr0 YenoBeKa, 00e3bsiH-aHTPONoOUAoB,
npeAcTaBUTENEN YeN0BEYECKMX pac.

JlaboparopHsie u MPaKTHYECKne padoTs!

N3yyeHue apeBHEWLIEN UCTOPUU U 3BONIIOLMKM YENOBEKA HA MpUMEpe KOJUIEKLUA W
PEKOHCTPYKLUUIN (3IKCKYPCUS B NAJIEOHTOJNIONMYECKUN My3en).

Yenosek 1 OKpyXxawLyasa cpeaa

JdKonornyeckne akTopbl M MX AENCTBME HA OPraHM3M 4esioBeKa. 3aBMCUMOCTb
3[10POBbS1 YENIOBEKA OT COCTOSIHUS OKpYXaiowien cpeabl. MUKPOKAMMAT XWUAbIX MOMELLEHUH.
Tpya yenoseka. dusuonorus Tpyaa. Paborocnoco6HOCTbL U YyTOMIEHUE.

300poBbe YenoBEeKa KaK couuajsibHasi LEeHHOCTb. PaKTopbl, Hapywawuwmue 3[40pOBbE:
runoguHamusi, KypeHue, ynotpedneHue ankorons, HAPKOTUKOB, HecOanaHCMPOBaHHOE
nuTaHue, cTpecc. YKpensiexnune 3a0poBbs. KynbTypa OTHOLIEHUS K COOCTBEHHOMY 3A0pPOBbIO U
3[10POBbI0 OKPY)KAIOLLMX.

AHTpOnoOreHHble BO3AeMCTBUA Ha cpeay. HapylueHue KpyrosopoTa BewLecTs B 6uocgepe.
AHTPONOreHHbIN KPYroBopoT. IKOJIOrUYECKME KpU3nchbl U UX npuumnHbl. Koasontouus ooLectsa
n npupoabl. PauuoHanbHoe nNPUPOAONOJIb30BaHWE. 3HA4YEHME OXpaHbl OKpyXalowen
NPUPOAHON cpeabl ANS COXPAHEHUS YeN0BEYECTBa.



JemoHcTpayns Tabnuu, nnakaTos, KWHotparmeHToB, BUAEOPONMKoB U3 HTepHera.



MJIAHUPYEMbIE PE3YJIbTATbI OCBOEHMA NPOrPAMMbI MO0 BWOJIOTMW HA YPOBHE
OCHOBHOrO OBLUEr0 OGPA30BAHUSA (YT NTYBNIEHHBIN YPOBEHD)

JINHHOCTHbIE PE3YJIbTATDI

JInyHoCTHbIE pe3ynbTaTbl OCBOEHMS MpoOrpaMmmbl N0 OMONOrMM OCHOBHOIO 00LLEro
00pa3oBaHua AO0/MKHbI OTPaXKaTb FOTOBHOCTb 00y4alOLMXCA PYKOBOACTBOBATbCS CMCTEMOW
NO3UTUBHbBIX LLEHHOCTHBbIX OPUEHTALMIA U pacLUMPEHMe ONbiTa AEATENbHOCTU HAa ee OCHOBE U B
npouecce peanusauuy 0CHOBHbIX HanpaB/eHWA BOCNUTATE/IbHON AeATeNbHOCTH, B TOM YAcCne
B YacTu:

1) rpaXxpaHcKoro BOCNUTaHUS:

FrOTOBHOCTb K KOHCTPYKTMBHOW COBMECTHOM [EATENbHOCTW MNpPU  BbINOJIHEHWUK

MCCNIef0BaHNI N NPOEKTOB, CTPEMJIEHME K B3aUMOMOHUMAHMNIO U B3aUMONOMOLLM;
2) NaTpUOTUYECKOro BOCNUTAHMNS:

OTHOLUEHME K OMONOrMM Kak K BaXKHON COCTaBNSIOWENA KYNbTypbl, FOPAOCTb 32 BKNaf,

POCCUMICKMNX U COBETCKUX YYEHbIX B pa3BUTME MUPOBOM OMONOrMYECKOWN HayKMK;
3) AYXO0BHO-HPABCTBEHHOr0 BOCNUTAHUSA:

rOTOBHOCTb OLIEHMBaTb NOBEAEHNE U NOCTYNKWU C NO3MLMKA HPABCTBEHHbIX HOPM U HOPM
3K0I0rMYecKomn KynbTypbl;

NOHMMaHWe 3HAYMMOCTU HPABCTBEHHOr0 acnekTa AEATE/IbHOCTU YeN0BeKa B MeAuLuHe
n bnonorum;

4) 3CTEeTUYEeCKOro BOCNUTaHUSA:

NOHUMaHWe ponu Guonoruv B OPMMPOBAHMU ICTETUYECKOMN KYNIbTYPbl INMHOCTH;

5) ¢m3nyeckoro BocnuTaHusi, (hOPpMMPOBAHMS KYNbTYpbl 3[40POBbS U 3MOLMOHANIBHOIO
onarononyyus:

OTBETCTBEHHOE OTHOLUEHME K CBOEMY 3[10POBbIO M YCTAHOBKA HA 3[10POBbIi1 00pa3 XU3HU
(3popoBoe nuTaHue, COONIOAEHME FTMTMEHNYECKNX NPABU U HOPM, COa/1IAHCMPOBAHHBIN PEXNM
3aHATWIA 1 0TAbIXA, perynspHasn (usnyeckas akTUBHOCTD);

0CO3HaHUE MOCNEACTBUA N HENPUSATUE BPEAHbIX NPMBLIYEK (YNOTpeOneHwue ankorons,
HapKOTMKOB, KypeHue) U nHbIX hopm Bpeaa ans (husnyeckoro U NCUXUYECKOro 3A0pPOBbS;

co0nopeHue npaBun 6e30MacHOCTH, B TOM Yucie HaBblKU 6€30MaCHOr0 NOBEAEHUS B
NPUpPOAHON Cpeae;

cthopMMPOBAHHOCTb HaBblKa pechnekcun, ynpasiieHne COOCTBEHHbIM 3MOLMOHANbHbLIM
COCTOSIHMEM;

6) TPyAoBOro BOCNMTAHUSA:

aKTUBHOE y4yacTue B peLueHU NPaKTUYEeCKNX 3aaad (B paMmKax ceMbM, 00pa3oBaTenibHOW
OpraHu3auumm, HaceneHHoro NyHKTa, Kpas) 6MoNornYecKon U 3K0NOrM4YecKou HanpaBIEHHOCTH,
MHTEpeC K NPaKTUYECKOMY M3Y4YEHUI0 npoceccuii, CBS3aHHbIX C Guonoruen;

7) 3KONOrM4yecKoro BOCMMTaHUSA:

OPMEHTALUMSA HA NPUMEHEHME OMONOrMYyecKUX 3HaHWAW NpU pelleHun 3apay B obnactu
OKpY)XaloLien cpeapbl;

0CO3HaHME 3KOJIOrMYECKMX NPOONEM U NYTEU UX PELUEHUS;



FrOTOBHOCTb K Y4aCTMI0O B  MNPaKTUYECKOW  [AEATENIbHOCTU  3KONOrMYecKoi
HanpaBJ/IEHHOCTH;

8) LUeHHOCTN Hay4YHOro NO3HaHUS:

OpPMEHTaUMs Ha COBPEMEHHYI) CUCTEMY Hay4HbIX NPEACTaB/IEHWA 00 OCHOBHbIX
0M0/I0rMYecKUX 3aKOHOMEPHOCTSIX, B3aUMOCBSA3SIX YeNoBeKa C NMPUPOAHOA M COLUANbHOW
cpepnowu;

NOHUMaHUE Ponu 6MoNOrM4YecKon Haykn B hopMMUpOBaHNKM HAYYHOT0 MUPOBO33PEHMUS;

pa3BuTUE HAy4yHOW NI0003HATENbHOCTU, UHTEPECA K OMONOru4eckon Hayke, HaBblKOB
MCCNneaoBaTeNIbCKOW AesATENIbHOCTH;

9) apanTauum 00y4atoLerocs K U3MEHsIIoOLLMMCS YCNOBUSIM COLManbHOU U NPUPOAHOIA cpeabl:

OLeHKA U3MEHSIIOLLMXCS YCII0BUIA;

NPUHATUE pelleHns (MHAMBMAYaAJsibHOE, B TPynne) B M3MEHSAOWMXCS YC/OBUAX Ha
OCHOBaHWM aHanM3a dbuonornyeckomn nHgopmaumm;

NMIaHMPOBaHMe AEVNCTBMA B HOBOW CUTYyaLMW HA OCHOBAHWM 3HAHUWA OMONOrMYECKNX
3aKOHOMEpPHOCTEMN.

METANPEAMETHbBIE PE3YJIbTATDI

MeTtanpeameTHble pe3ysibTaTbl 0CBOEHUS NPOrpaMmbl N0 6MONOrMU OCHOBHOrO OOLLEro
00pa3oBaHus, AODKHDbI 0TPaXKaTb:

NosHaBaTenbHble YHUBEPCAJIbHbIE Y4EOHbIE AEeUCTBMS

ba3oBbie Ioruyeckne AencTBus:

BbISIBNISATb U XapaKTepu30BaTb CYLLECTBEHHbIE MPU3HAKNM OMONOrMYECKMX 00BLEKTOB
(aBneHni);

yCTaHaBNMBaThb CYLLECTBEHHbIM NPU3HAK Knaccucmkaumm OMONOrMYeckmx 00bLEKTOB
(aBneHuit, npoueccoB), 0OCHOBaHUA ANl 0000LEHMS U CPAaBHEHMS,, KPUTEPMU NPOBOAUMOrO
aHanu3a;

C YYéTOM npemsIoKEHHOW OMONOru4YecKon 3afauyu BbISIBIATb 3aKOHOMEPHOCTH W
npoTUBOpeYMs B paccMmaTpuBaembiXx (haktax U HaOMopeHusX, npepnaratb Kputepuu ans
BbISIBJIEHWUS1 3aKOHOMEPHOCTEN U NPOTUBOPEYMIA;

BbiIBNATb  AepuunTbl  MHOPMaAUMK, AAHHBIX, HEOOXOAMMBIX [N  peLIeHus
NOCTaBJIEHHON 3aauu;

BbISIBNIATb NPUYUHHO-CNIEACTBEHHbIE CBA3W NPU U3Y4EHMU OMONIOrMYECKNX SIBJIEHUA W
npoueccos, pAenatb BbiBOAbI C WUCNONb30BAaHUEM [EAYKTUBHbIX W  MHAYKTUBHbIX
YMO33aKJII04EHNIA, YMO3aKJT04EHUIA N0 aHanorum, hopmynupoBaTh rMNOTE3bl 0 B3aMMOCBA3AX;

CaMOCTOSITE/IbHO BbIOMpaTb CNoco0d pelieHUss y4eOHOM OMONOrMYecKonm 3apauv
(cpaBHMBaTb HECKONbKO BAapMAaHTOB PELIEHMSs, BblOMpaTb Hanbonee NOAXoAswWMn ¢ y4éTom
CaMOCTOSITE/IbHO BbiieNEeHHbIX KPUTEPUEB).

ba3oBble uccnenoBaTeNnbcKue AEUCTBUS:

MCNoNb30BaTh BONPOCHI KAaK UCC/IeA0BATENIbCKUIA MHCTPYMEHT NO3HAHUS;



thopmynupoBatb BOnpochl, (hUKCUpyIoLLMe pa3pbiB MEXAY peanbHbIM N XKeNaTesbHbIM
COCTOSIHNEM CUTYaLMK, 00bEKTA, U CAMOCTOATENIbHO YCTaHABNIMBATb MICKOMOE U 1aHHOE;

thopmupoBatb runote3y 00 MCTUHHOCTM COOCTBEHHbIX CY)XXAEHWW, aprymeHTUpoBaTb
CBOI0 NO3ULMIO, MHEHWE;

NpPoBOAUTL MO CaMOCTOSTENIbHO COCTaB/IEHHOMY MJ1aHYy HaONIOAEHME, HECNO0XHbIN
0M0NI0rMYecKUn 3KCNEepPUMEHT, He00bLLOe MCCeA0BaHWE MO YCTAHOBJIEHNIO 0COOEHHOCTEN
ouonormyeckoro o00beKTa (npouecca) W3Y4eHUsi, NPUYUHHO-CNEACTBEHHbIX CBSI3ed M
3aBMCMMOCTEN OMONOrMYecKnX 00bLEKTOB MEXAY CO00M;

OLeHUBATb HAa NMPUMEHMMOCTb MU [OCTOBEPHOCTb MH(OPMAaLMIO, NONYYEHHYID B Xoae
HaONIAEHUS N IKCNEPUMEHTA;

camocToATeNIbHO  ¢opmynupoBaTtb 0000LEHMS W BbIBOAbI MO  pe3ynbTatam
NpoBeAEHHOro HabNIAEHUS, 3IKCNEPUMEHTA, BNaAeTb MHCTPYMEHTAMM OLLEHKU flOCTOBEPHOCTH
NONYYEHHbIX BbIBOAOB U 0000LLEHWIA;

NPOrHo3MpoBaTb BO3MOXXHOE AanbHeuluee pasBuTue OMONOrMYECKMX NPOLECCOB U UX
NOCNEACTBMS B aHAJIOTMYHbIX UK CXOAHBIX CUTYaLMsAX, @ TAK)KE BbIABUraTb NPeAnosoXeHus
00 UX pa3BUTUN B HOBbIX YC/IOBUSIX N KOHTEKCTaX.

Pabota ¢ nHdopmaumen:

NPUMEHATb Pa3NUYHbIEé METOAbl, WHCTPYMEHTbI M 3anpocbl NPy NOUCKEe M oTOope
Ovonornyeckoin MHOPMaLMKN UM [AHHBIX U3 UCTOYHUKOB C YYETOM NPEAN0XKEHHON y4eOHOM
0M0N0rM4YecKon 3anaum;

BblOMpaTb, aHAM3MPOBaTb, CUCTEMATU3NPOBATb U MHTEPNPETUPOBATb OMONOrMYECKYID
MHopmaLuIo pa3nnyHbIX BUAOB N (hOPM NPEACTaBNIEHUS;

HaX0AUTb CXOAHbIE apryMeHTbl (NOATBEPXKAAOLME UM ONPOBEPraloLLme OfHY U Ty Xe
MAel0, BEPCUI0) B Pa3NyHbIX UH(OPMALIMOHHBIX MCTOYHUKAX;

CaMOCTOSTE/IbHO BbiOMPaTb ONTMManbHyl ¢Gopmy npeactaBneHuss UHdopmauun un
WANIOCTPUPOBATD PELLIaeMble 3aa4N HECNI0XKHBIMK CXeMaMu, Auarpammamm, MHOW rpacukoin
M NX KOMOMHaLMAMY;

OLeHUBATb HaAEXHOCTb OMONOrMYECKON MHGOPMALMK N0 KPUTEPUSIM, NPEAJI0XKEHHBIM
yuutenem wnm chopmynMpoBaHHbIM CaMOCTOSATENbHO;

3anoMWHAaTb U CUCTEMATMU3MPOBATb OMONOrMYECKYI0 UHhopMaLUIO.

KoMMyHMKaTMBHbIE YHMBEpPCaibHbIE y4yeOHble AeNCTBUS

00wweHme:

BOCNPMHMMATL U (opMynupoBaTb CYXAEHWUSA, BbIpaXaTb 3MoUUM B npouecce
BbIMNOJIHEHMSI NPAKTUYECKMUX 1 1aO0PaTOPHbIX padorT;

BblpaXkaTb ce0s (CBOIO TOYKY 3peHUs) B YCTHbIX M MUCbMEHHbIX TEKCTaX;

pacno3HaBaTb HeBepOanbHble CpeacTBa OOLIEHWS, MOHUMATb 3HAYEHWE COLManbHbIX
3HaKOB, 3HaTb W pacno3HaBaTb NPeANoCbUIKM KOH(NMKTHbIX CUTyaUuMW W CMSIr4atb
KOH(/IMKTbI, BECTU NEpPeroBopbl;

NOHMMAaTb HAMEpPEHUs APYrux, NPOSBNATbL YBAXUTENIbHOE OTHOLLIEHUE K COOECeHNKY M
B KOppeKTHOW (hopme (hopmynupoBaTh CBOW BO3PaXKEHUS;



B Xo4e Awanora u (wnu) aMCKyccuu 3apaBaTbh BONMPOCbI MO CYLECTBY 00CYXAaemon
010/10rMYecKoi TeMbl U BbICKa3biBaTb MAEU, HALLENIEHHbIE HA peLleHne OU0JI0rMYecKon 3afayn
1 noaaepXXaHue 6naroxxenartesbHOCTU 00LLEHNS;

COMOCTaBNSATb CBOM CYXAEHMS C CYXAEGHMAMM [PYrux Y4acTHUKOB puanora,
00HapyXX1BaTb Pa3nnymna U CXOACTBO NO3ULMIA;

ny0NIMYHO NpPEAcTaBNATb Pe3yNnbTaTbl  BbIMOJIHEHHOT0O GMONOrMYECKOro oOnbiTa
(axcnepumeHTa, UCCNeA0BAHMNS, NPOEKTA);

CaMOCTOSITE/IbHO BblOMpaTb (hOpPMAT BLICTYNNEHMS C YYETOM 3apay npeseHTauum u
0C00EHHOCTe ayaAuTopUM 1 B COOTBETCTBMM C HUM COCTaBAIATb YCTHbIE U MUCbMEHHbIE TEKCTbI
C UCNONb30BAHMEM UNIOCTPATMBHBIX MaTepUanoB.

CoBmecTHasi AeATeNbHOCTb:

NOHMMATb W UCNOMb30BaTb NPEMMYLLECTBA KOMAHAHOW N NHAMBWAYAJIbHON PadoTbl Npu
peleHnun KOHKpPEeTHOW Ouonoruyeckod npoonembl, 00OCHOBbIBATbL HEOOXOAUMOCTD
NPUMEHEHUs TpynnoBbiX ()OpM B3aUMOAEWCTBMSI NMPU PELUEHUA NOCTABNIEHHONW Y4eOHOW
3apauu;

NPUHAMATD LEJIb COBMECTHON AEATENIbHOCTU, KONNEKTUBHO CTPOMTb AEWUCTBMS NO €é
LOCTXEHUIO: pacnpenensitb poau, AOroBapvBaTtbecsi, 00CYXAaTb Npouecc M pesynbrat
COBMECTHOWN padoTbl;

yMeTb 0000LaTb MHEHUS HECKOJIbKUX YENOBEK, NPOSBAATb FOTOBHOCTb PYKOBOAMTD,
BbINOJIHATb NOPY4YEHUS, NOAYNHATHLCS;

NNaHMPOBATb OPraHU3auni0 COBMECTHOM padoTbl, ONpeAensaTb CBOK Pob (C Yy4éTOM
npeAnoyTEHUN U BO3MOXXHOCTEN BCEX YYAaCTHMKOB B3aMMOAEWCTBMSA), pacnpeaenstb 3agaqu
MeXAy YWieHaMn KOMaHAbl, y4acTBOBaTb B rpynnoBbix hopmax padboTbl (00Cy)KaeHusi, 00MeH
MHEHMSIMM, MO3r0BbI€ LUTYPMbl U MHbIE);

BbINONIHATb CBOK 4acTb Pab0Tbli, AOCTUraTb KAa4yeCTBEHHOro0 pe3ynbTata No CBOEMYy
HanpaBNeHWI0 N KOOPAUHUPOBATb CBOW AENCTBUSA C APYrMMM YIEHAMMN KOMaHLbI;

OLeHUBATb Ka4YeCTBO CBOEro BK1aAa B 00LLMIA NPOAYKT N0 KPUTEPUsIM, CamOCTOSATENIbHO
cthopMyIMPOBaHHbIM Y4AaCTHUKAMWU B3aMMOAECTBUS, CPAaBHUBATb pe3ynbTaTbl C UCXOAHON
3afa4yei U BKNaf KaXAo0ro 4YieHa KOMaHAbl B fOCTMKEHUE pe3yNbTaToB, pa3fensitb ciepy
OTBETCTBEHHOCTU U NPOSIBNATb FOTOBHOCTb K NPEAOCTABJIEHMIO OTYETA Nepen, rpynnom;

0BNIafieTb CUCTEMOM YHMBEpPCa/IbHbIX KOMMYHWKATUBHbIX [ENCTBUW, KOTOpas
obecneuymBaetr C)OPMMUPOBAHHOCTb COLMANbHLIX HABLIKOB W 3MOLMOHANbHOr0 MHTENNEKTa
oOyyarowmxcs.

PerynsatuBHble yHUBepCaibHble y4eOHble feNCcTBUS
CamoopraHun3aums:
BbISIB/ITb NPOONEMbI A1 PELUEHNS B XKU3HEHHbIX U Y4EOHbIX CUTyauusiX, UCMOJb3YS
0M0NI0rMYecKue 3HaHus;
OPUEHTMPOBATLCA B PA3NIMYHbIX MOAXOAAX MNPUHATMA pelueH (MHAUBUAYAJIbHOE,
NPUHATME PELLIEHUs B rpynne, NPUHATUE PeLLeHniA rpynnoi);



CaMOCTOSITE/IbHO COCTaB/ATb aNropuTM pelleHnst 3aaayn (MM ero 4actb), BbIOMpaThb
cnoco6 pewieHuss y4eOHOM OMONOrMYeCKOM 3afayn C Y4YETOM MMEIOLLMXCS PEcypcoB WU
C00CTBEHHbIX BO3MOXXHOCTEN, apryMeHTUPOBaTb Npeiaraémblie BapuaHTbl PELLIEHWIA;

COCTaBNATb MJIaH AEACTBUA (NNaH peanu3auuyM HaAMEYEHHOro anropuTmMa pelueHust),
KOPPEKTUPOBaTb NPEAJIOKEHHbIA anroputM € YYETOM MOJIyYEHMS! HOBbIX OMONIOrUYECKMX
3HaHWi 00 N3yyaemom GUONIOrMYECKOM 00BbEKTE;

Lenatb BbIOOp M OpaTb OTBETCTBEHHOCTb 3a PeELUEHMe.

CaMOKOHTPONb, IMOLUOHAJIbHBIA MHTENNEKT:

BNafeTh cnoco6aMmn CaMOKOHTPOISs, CaMOMOTMBaLMK U pedhaiekcuu;

[aBaTb OLIEHKY CUTyaLumn U npepnaratb NaaH eé N3MeHeHus;

YYUTbIBaTb KOHTEKCT W NpeaBUAETb TPYAHOCTW, KOTOpble MOryT BO3HMKHYTb NpU
peweHun y4yeOHOW OMONOrMYecKOW 3apayn, aAanTUPOBaTh peLIeHWE K MEeHSIIoWMMCS
00cTOsATENbCTBAM;

00BSICHATb NPUYMHBI AOCTIKEHUS (HEAOCTUKEHUS) pe3yNbTaToB AEATENbHOCTH, faBaTb
OLLeHKY NpuUoOpPeTEHHOMY OMbITY, yMETb HAXOAUTb NO3UTUBHOE B NPOM30LLEALIENA CUTYaLNK;

BHOCUTb KOPPEKTUBBI B AEATENbHOCTb HA OCHOBE HOBbIX 00CTOATENbCTB, U3MEHUBLLNXCS
CUTyaLMi, YCTAHOBJIEHHbIX OLUMOOK, BOBHMKLUMX TPYAHOCTEN;

OL,eHUBATb COOTBETCTBME pe3ysibTaTa Lesin 1 YCOBUSIM.

pa3nuyatb, Ha3biBaTb WU YNPaBNSATb COOCTBEHHbIMM IMOLMUSMMN U 3MOLMSAMU APYTUX;

BbISIB/IATb W aHANIM3MPOBATb NPUYMHDBI IMOLMIA;

CTaBUTb ce0s Ha MECTO Apyroro YeNnoBeKa, NOHMMaTb MOTMBbI U HAMEPEHUs ApYroro;

perynupoBatb Cnocoo BbipaXeHUs1 IMOLUMNA.

MpunsiTne ceds n apyrux:

0CO3HAHHO OTHOCUTLCS K APYroMy YeNOBEKY, ero MHEHMIO;

npu3HaBaTb CBOE NPaBo Ha OLIMOKY M TaKoe e NpaBo [pyroro;

OTKPbLITOCTb cebe U Apyrum;

0CO3HaBaTb HEBO3MOXXHOCTb KOHTPOJINPOBaTb BCE BOKPYT;

oBnafgeTb CUCTEMOW YHMBEPCAJIbHbIX Y4Y4eOHbIX PerynsiTBHbIX AEUCTBUW, KOTOpas
obecneuyuMBaetr (HOpPMUPOBAHUE CMbICNOBbIX YCTAHOBOK JIMYHOCTU (BHYTPEHHSAS MO3MLMS
JINYHOCTU) W IKN3HEHHbIX HABLIKOB JINYHOCTU (ynpaBneHuMs cO00M, CaMOAMCLMMIUHDI,
YCTOM4YUBOr0 NOBEAEHMS).

NPEAMETHbBIE PE3YJIbTATbI

NpeameTHble pe3ynbTaTbl 0CBOEHUS NporpamMmbl No Ouonoruu (yrnyonéHHbIA ypoBeHb) K
KOHLLy 00y4eHus B 7 Knacce:
Xapaktepu3oBaTb 60TaHMKY KaK OMONIOrMYECKyI0 HayKy, eé pasaenbl U CBSI3N C Apyrumu
HayKamu, onepmpoBaTh 3HaHUSIMWU aHAaTOMMUKN, FTMCTONIOMMM U (DPU3NONOTrNKN PACTEHUN;



NPUBOAUTbL NPUMEPBI BKNaAa poccuinckux (B Tom yucne B.B. [lokyyaes, K.A. Tumups3ses,
C.I'. HaBalwKH) n 3apy6eXKHbIX y4éHbIX (B ToM yucne P. T'yk, M. Manbnuru) B pa3sutie Hayk o
pacTeHusXx;

NPUMEHATb BUonornyeckne TEPMUHbI U MNOHATUA (B TOM uucne: 6oTaHuka,
aKonornsa pacteHun, b6akrepmonorus, NpoTUCTONOMNA, cucTtemaTuka, cyneprpynna,
LapcTBO, OTAEN, Kfacc, CEMENCTBO, pod, BMA, XU3HEHHas hopMa pacTeHun, cpena
obuTaHmnda, pacTuTenbHoe CcOOOLLECTBO, BbICLUME pPaCTeHUs, UM aMBpModuUTHI,
CMOpOBblE€ PAaCTEHUs, CEMEHHblE pacTeHUsi, BOLOPOCHU, MXW, MfayHbl, XBOLLM,
NanoOpPOTHUKN, FONOCEMEHHbIE, NOKPbITOCEMEHHbIE, BakTepun, rpubsbl, NULWLAKHWKN) B
COOTBETCTBUWN C NOCTaABNEHHON 3adayven;

pa3nuMyatb noAxoAbl K MOCTPOEHWI0O COBPEMEHHOW MHOroLapCTBEHHOM CUCTEMbI
OpPraHu4eckoro Mmupa, CpaBHMBaTb €& C MpPeAlWecTBYOWMMA CUCTEMAMN U BbISBNATDb
npenMmyLIecTBa;

pas3nuyatb noAxoAbl K MOCTPOEHUID COBPEMEHHOW CUCTEMbI BbICLIMX PaCTEHUN
(am6punochur);

OMMUCbIBaTb CTPOEHUE U XU3HEAEATENIbHOCTb PacTUTENIbHOro0 OpraHn3ma (Ha npumepe
MOKPbITOCEMEHHbIX, WU LBETKOBbIX): MOrNOLWEHNEe BOAbI W MUHEpaNbHOE MUTaHMe,
thoTocuHTe3, AbIXaHME, TPAHCMOPT BELLECTB, POCT, Ppa3MHOXEHMe, pa3BUTHE, CBA3b CTPOEHNS
BereTaTMBHbIX 1 reHepaTUBHbIX OPraHOB PacTEHUN ¢ UX (PYHKLUAMMY;

pa3nuyatb BereTaTUBHbIe OpPraHbl PacTeHUW Ha NONEpPeyYHbIX U NPOAONbHBLIX Cpesax,
onpenensitb TUM CTPOEHWUS BereTaTUBHbIX OPraHoB;

pa3nuMyatb U ONUCHIBATb XXMUBbIE U repoapHbie 3K3eMnsipbl PaCTEHWA NO 3afiaHHOMY
nNnaHy, YaCcTU pacTeHWn No M300paXKeHMsIM, cxemam, MOAENsiM, Myns)kam, penbegHbIM
Tabnuuam;

XapakTtepusoBaTb MNPU3HAKW PacTeHUid, YPOBHM OPraHU3auMM pPacTUTENbHOro
OpraHu3ma, 4acTu pacTeHW: KJETKW, TKaHW, OpraHbl, CUCTEMbl OPraHOB, OPraHU3Mm,
00DbACHATD, B YEM 3aKJIIO4AKOTCS 0COOEHHOCTN OPraHU3MEHHOI0 YPOBHS XKU3HMU;

XapakTepu3oBaTb OCHOBHbIE Fpynmnbl OAHOKNETOYHbIX OPraHU3MOB U BbISIBISITD MEXAY
HUMM 3BONIOLMOHHOE POACTBO;

BbIMOJIHATb NPaKTMYeckue paboTbl N0 cOOpPYy M aHanM3y maTepuana OAHOKNETOYHbIX U
MHOrOKJ1IETO4HbIX OPraHU3MOB U3 TUMNYHbIX OUOTOMNOB;

BbISIBNIATb  3aKOHOMEPHOCTU W Mopcon3N0N0rMYecKme apanTaumnm pacTeHun K
Pa3NMyHbIM YCNOBUSIM OOMTAHMS, HAXOAWUTb KOPpPensiuMM MeXAy CTPOEHMEM OpraHa W
BbIMOJIHAEMON UM (DYHKLMEN;

CpaBHUBATb PACTUTEJIbHbIE TKAHWU U OpPraHbl PaCTEHNMA MeXAy co00i;

BbIMOJIHATb NPaKTUYecKue U nadopaTtopHbie padoTbl N0 mopconornu u cuauonorumn
pacTeHuid, B TOM 4ucne pabdoTbl C MMUKPOCKOMOM C MOCTOSIHHbIMU ((pMKCMpPOBAHHbIMK) W
BpPeMEeHHbIMN MUKponpenapaTamMun, UccreaoBaTeNbcKue padboTbl C UCNONb30BaHMEM NPpMOOPOB
M MHCTPYMEHTOB LpoBoin naboparopuu;

NOHMMAaTb MeXaHU3Mbl CaMOBOCNPON3BEAEHUS KJIETOK, ONEPUPOBATh NPeACTaBNEHNUSMM
0 MUTO3€ N Mei03e, 0 POJIN KJIETOYHOr0 SApa, CTPOEHUU U (PYHKLMKM XPOMOCOM;



XapaKkTepu3oBaTb NPOLECCHI XXWU3HEAEATENbHOCTW PacTeHW: NOrnoweHne BOAbl W
MUHepasibHoe NnuTaHue, (DOTOCUHTE3, AbiXaHWe, POCT, pasBUTUE, CNOCOOLI €CTECTBEHHOIO U
MCKYCCTBEHHOr0 BEreTaTUBHOr0 Pa3MHOXEHWUSl, CEMEHHOEe pa3MHOXeHue (Ha npumepe
NOKPbITOCEMEHHbIX, UNW LIBETKOBbIX);

XapaKTepu3oBaTb OCHOBHbIE 3Tamnbl OHTOreHe3a pacTeHWi, onepupoBaTb 3HAHMAMU O
NPUYUHAX PacnpPOCTPAHEHHbIX MH(PEKUMOHHbIX 00N1e3HEM PAcTEHMH, MOHUMATb MPUHLMMDI
nNpoUNaKTUKN W JieYyeHUss Oone3He, MOHMMATb NPUHUMNBLI O0pbObI C natoreHamu W
BpeaUTENAMU PacTeHuN;

BbISIBNIATb NPUYUHHO-C/IEACTBEHHbIE CBSA3N MEXAY CTPoeHueM U (hYHKLMSMU TKaHen 1
OPraHoB pacTeHUN, CTPOEHMEM U XN3HEAEATENbHOCTbIO PACTEHMIA;

KnaccuguumpoBaTbh pacTEHNS U MX 4acTH MO Pa3HbIM OCHOBAHUSAM;

00bACHATL PONb PacTEHMW B NPUPOAE W XKM3HM YENOBEKa: 3HayeHue (h)OTOCUHTE3a B
NpUpoae U B XXM3HN YenoBeKa, 0M0IOrM4eckoe 1 X03AMCTBEHHOE 3HaYEHNEe BUAOU3MEHEHHbIX
no6eroB, XO3SMCTBEHHOE 3HA4YE€HMWE BEreTaTMBHOr0 PasMHOXEHMS, ONepupoBaTb
npeAcTaB/IEHNSIMM 0 reHe, 0OCHOBAX FEHETUYECKOMN NHXEHepuu;

NPUMEHSITb MOJNIYYEHHbIe 3HAHMS OIS BbIPAWMBAHUSA U PASMHOXEHUS KYJbTYPHbIX
pacTeHui;

MCNoNb30BaTh METOAbI GMONIOrUM: NPOBOAUTL HA0MIOAEHNS 33 PAaCTEHUSMU, ONUCHIBATDb
pacTeHUs 1 UX YacTH, CTaBUTb NPOCTENLLME OMONOrUYECKUE ONbITbl U AKCNEPUMEHTDI;

coonopath npaBuna 06e3onacHoro Tpyaa npu pabore ¢ y4yeOHbIM U N1abOpPaTOPHLIM
o0opyaoBaHMeM, XMMUYECKOW NOCYAON B COOTBETCTBMM C MHCTPYKLUMSIMM HAa YpPOKE U BO
BHEYPOYHON AeATEeNbHOCTH;

XapakTepu3oBaTb MPUHLMMbI KNaccumnKaumm pacteHnid, OCHOBHbIE CUCTEMATUYECKMNe
rpynnbl pacTeHUI;

nNpMBOAUTbL NPUMEPBI BK1aaa poccuinckux (B Tom yucne H.U. Basunos, U.B. MuuypuH) n
3apy6exHbix (B Tom uucne K. Jiunnen, J1. Mactep) y4€éHbIX B pa3BUTUE HAYK O PacTEHUsIX,
rpuoéax, 6akTepusax u apxeu;

NPUMEHSITb OMONOrnyeckme TEPMUHbI U NOHATUA (B TOM ymcne: 6G0TaHWKa, 3KOJIOrus
pacTeHuit, MUKOJIOrUsl, anbronorusi, MMKpoouonorus, 6akTepuonorusi, CHCTeMaTUKa, LLapcTBo,
OoTAen, Knacc, CemMencTBo, poa, BuA, XXN3HEHHass hopma pacTeHuin, cpepa 00MTaHuS,
pacTuTesibHoe coo0LecTBO, CNOPOBbIE PACTEHUSl, CEMEHHbIE PACTEHMS, KpacHble BOJOPOC/HN,
3e/1éHble BOAOPOC/MW, XapoBble BOAOPOC/AWU, MXW, MAayHbl, XBOLM, NANOPOTHNKMN, XBOWHbIE,
NOKPbITOCEMEHHbIE, O0aKTepun, apxen, rpudbl, CTPAMEHONWIOBbIE) B COOTBETCTBUM C
NoCTaBJIEHHON 3afia4en;

pa3nuyaTtb U ONUCHIBATb XMUBbIE U repdapHble 3K3eMNApbl PaCTEHNIA, 4acTN PacTeHUN
no u300paXkeHusam, cxemam, MOAensiM, Mynshkam, penbedHbiM Tabnuuam, rpuébl no
n300paXKeHnsam, cxemam, Mynshkam, 6akTepuu no u3oopaxxeHusm;

BbISIBNSATb NPU3HAKW K/IAaCCOB MOKPbITOCEMEHHbIX, WM LBETKOBbIX, CEMEWCTB
LBYAOJIbHbIX U OAHOA0/IbHbIX PaCTEHUM;

onpenensitb CUCTEMATUYECKOE MOJIOXKEHWE PacTUTENbHOr0 OpraHM3ma (Ha npumepe
NOKPbITOCEMEHHbIX, NI LIBETKOBbIX) C MOMOLLbIO ONPEAeNUTENIbHON KapTOUKMK;



BbINOJIHATbD NpaKTU4YeCKue W nabopaTtopHble paboTbl MO CUCTEMATUKE PacTeHWH,
anbronorun, MHUKONOrMM WM MuKpoGuonorun, B TOM uuciae paboTbl ¢ MUKPOCKONOM C
NOCTOSAHHbLIMM ((PMKCMPOBAHHBIMK) M BPEMEHHbIMM MUKpONpenapaTamu, UccneaoBaTesibCKue
paboTbl C UCNob30BaHUEM NPMOOPOB U MHCTPYMEHTOB LMHPOBOI nabopaTopum;

BbIAENATb CYWECTBEHHbIE MPU3HAKW CTPOEHUS M XKU3HEAESTENIbHOCTM PaCTeHWM,
0akTepui, apxeu, rpnoos;

npoBOANTb ONMCaHUE U CPaBHUBATb MEXAY CO00M pacTeHus, rpudbl, 6aKTepun, apxeun
no 3agaHHOMy NnnaHy, fienatb BbIBOAbI HA 0OCHOBE CPAaBHEHUS;

oBjlafgeBaTb 0OCHOBaMU 3BONIOLMOHHON Teopun Y. [lapBuHa, XapaKTepu3oBaTb 0CHOBHbIE
aTanbl pa3BUTUS U XKN3HM Ha 3emJie, ONUCbIBaTb YC/I0XKHEHNE OpraHu3aLum pacTeHuil B xoae
3BOJIIOLUM PACTUTENbHOr0 MUpa Ha 3eme;

BbISIBNIATb 4YepPTbl NPUCNOCOONEHHOCTM pacTeHWA K cpeae 00MUTaHMSA, 3HavyeHue
3Konornyeckumx (hakTopos A1 pacTeHUN;

NOHMMaTb OCOOEHHOCTM HAAOPraHU3MEHHOr0 YPOBHS  OPraHU3auuM  XKU3HM,
XapakTepusoBaTb PacTUTEIbHbIe CO00WECTBA, CE30HHbIE M MOCTYNaTesibHble U3MEHEeHUs
pacTUTENIbHbIX CO00LLECTB, PaCTUTENIbHOCTb (PAacTUTENbHbIA NOKPOB) NPUPOAHDLIX 30H 3eMnu,
cB00OAHO ONepupoBaTbh MOHATUSIMUW: 3KOCMCTEMA, IKONOrMyeckass nupamuaa, Tpouyeckas
ceTb, OMopa3HooOpasue;

NpUBOANTL MPUMEPbl KYNbTYPHbIX PAacTeHWA M MX 3HAYEHUS B XKM3HM YeN0BEKa,
XapakTepusoBaTb NPU3HAKU pacTeHWi, OOBLACHATb Hanuyvme B npepenax OAHOro0 BMAa
pacTeHnit (hopm, KOHTPACTHbIX MO OAHOMY U TOMY XX€ NPU3HaKy, ONepupoBaThb MOHATUSAMM:
theHOTMN, reHOTUN, HAcCNEACTBEHHOCTb W W3MEHYMBOCTb, pPa3HOOOpa3ue pacTeHuin W
MMKPOOrpaHN3moB, COpT, LITaMM;

NOHMMATb MPUYMHbI U 3HATb Mepbl OXpaHbl PacTUTENbHOr0 Mupa 3emnau, cBOOGOAHO
onepupoBaTb MOHATUSIMW: 0C000 OXpaHsiemble NPUPOAHbIE TeppuTopuM (pe3epBaTbl),
3anoBeAHUKW, HALUMOHAJbHbIE NapKK, OuoccepHble pesepBaThbl, 3HaThb, YTO Takoe KpacHas
KHMra;

packpbiBaTb poOnb pacTeHWW, rpuboB, OakTepud W apxend, CTPAMEHONWNOBLIX B
NPUPOAHBIX COOOLLECTBAX, B XO3IMCTBEHHOW AEATENIbHOCTU 4YesIoBeKa WU ero NoBceaHEBHOW
XU3HY;

LEMOHCTPMPOBATb Ha KOHKPETHbIX NpUMepax cBA3b 3HAHMWA NO GMONOrMKU CO 3HAHUAMMU
no marematuke, (usuke, reorpachum, nutepartype, Tpyay (TexdHonoruu), npegmeTram
rymaHUTapHOro UMKna, pasnu4yHbiMyu BUAaMuU UCKYCCTBA;

MCnonb3oBaTb MeToAbl OMONOrMM: NPOBOAWUTL HAONIOAEHMS 3a PpacTeHUSIMM,
0akTepusimu, rpudbamu, NUIIAKHUKAMK, ONUCLIBATb UX, CTaBUTb NpocTemne 6MoONOrMYecKme
OMbITbl U AKCMEPUMEHTDI;

Bnagetb npuémamm padotel ¢ Ouonoruyeckom uHdgopmaumen: opmynupoBaTb
OCHOBAaHMSI ANsi W3BNEYeHUss U 0000wWEeHUs MH(OPMALMN U3 HECKOJIbKUX MCTOYHMKOB,
npeo6pa30BbiBaTb MH(HOPMALIUIO U3 OAHON 3HAKOBOW CUCTEMbI B APYrYIO;

co3paBaTb NMUCbMEHHbIE W YCTHbIe COOOLIEHMS,, MCNONb3ys NOHSATUWAHLIA annapar
n3yyaemoro paspena OMONOruM, CONPOBOXKAATb BbLICTYMJIEHWE Npe3eHTauuen C¢ Y4éTom
0CO0EHHOCTEN ayauTopun 00y4atoLLMXCs;



NposBNATb MHTEPEC K yrayoneHuto 6MONOruvyeckmx 3HaHvWin M BblOOpPY OMONOrMM Kak
npounbHOr0 npeamMeTa Ha YpPoBHE cpeaHero oouwero oOpa3oBaHuss pans Oyaywien
npoceccMoHaNbHON AeATeNbHOCTM B 00nacTu OMONOrUM, MEAMLMHBI, 3KOJIOMUN, CENbCKOro
X035IMCTBA, NULLEBON NPOMBILLJIEHHOCTY;

Bnagetb npuémammu pabotbl ¢ MHGopmaumen: cGopmynupoBaTb OCHOBAHMS ANS
n3BJie4eHus U 06001 eHUa MHhopMaLUM U3 HECKOJIbKMX UCTOYHNKOB (2-3), npeoOpa30BbiBaTb
MH(OpMaLUIO U3 OHOW 3HAKOBOW CMCTEMbI B AAPYIYIO.

NpeameTHble pe3ynbTaTbl 0CBOEHUS NpPOrpamMmbl nNo Ouonorun (yrnyonéHHbIA ypoBeHb) K
KOHLLy 00y4eHus B 8 Knacce:

XapakTepu3oBaTb 300/10rMI0 1 MUKONOIMI0 KaK OMONOrnyeckue Hayku, ux pasgenbl u
CBSI3b C APYrMMMN HAyKamMu U TEXHNKOWM;

XapakTepu3oBaTb MNPUHLUMNbI KNaccumkauum >KMBOTHLIX, BWUA KaK OCHOBHYIO
CUCTEMATUYECKYIO KaTeroputo, 0CHOBHbIE CUCTEMATHYECKMNE rPYNMbl XXMBOTHBIX (CTPEKatoLme,
KOJIbYaTble YepBU, MOJIIOCKKN, NJIOCKNE YEPBU, YIEHUCTOHOTUE, KPYr/ible YePBU, XOPAOBbIE);

npuBoAMTL NpUMEpPbI BKNaga poccumrckmx (B Tom uncne A.O. Kosanesckun, K.W.
CkpabuH) n 3apybexHbix (B Tom uncrne A. JleseHryk, XK. KioBbe, 3. ['ekkernb) y4éHbIX
B pa3BUTUE HAyK O XUBOTHbIX;

NPUMEHSTb OMONIOrMYECKMEe TEPMUHDI U MOHATUS (B TOM YUCAIE: MUKOJIOTUS, 300/10T U,
3KONOrMsi )XXUBOTHLIX, 3TONOrMSi, Najseo300/0rusl, CMCTEMATWMKA, LApPCTBO, TWUN, OTPsA,
CEeMencTBO, POA, BUM, XKUBOTHas KNETKa, r(pubHas KNeTKa, XXUBOTHas! TKaHb, OPraH XXUBOTHOTO,
CMUCTEMbl OPraHOB >XMBOTHOrO, XXVMBOTHbI OPraHnM3m, NUTaHWe, AbiXaHue, POCT, pa3BUTHeE,
KpPoBOOOpalLeHue, BbIAENIEHNE, ONOpa, ABWKEHWE, PA3MHOXKEHME, MapTEHOreHes,
pa3apaxumoctb, pednekc, OpraHbl 4yBCTB, NOBEAEHWEe, cpega O00MTaHMA, NpUpoaHOe
c000LLEeCcTBO) B COOTBETCTBMU C NOCTAB/IEHHON 3aa4en;

packpbiBaTb 00LLME NPU3HAKMN XXNBOTHBIX U rPUOOB, YPOBHM OPraHn3aLumn XXUBOTHOIO 1
rpubHOro OpraHU3ma;

CPaBHUBATb XXUBOTHbIE TKAHWU U OPraHbl XXMBOTHbIX MeXAyY C000i;

CpPaBHUBATb CUCTEMbI OPraHOB MeXay c000i 1 onpeaensitb 3aKOHOMEPHOCTU CTPOEHMS
CUCTEM OPraHoB B 3aBUCMMOCTM OT BbINOJIHIEMON UMK (QYHKLWK;

ONMUCbIBaTb CTPOEHUE U XKN3HEAEATEIbHOCTb XKMBOTHOrO OPraHu3ma: onopy v ABVMKEHKE,
NUTaHWe W NUWEBapeHue, AblXaHWe W TPAHCMOPT BELLECTB, BbIAEJNIEHME, PErynauuio U
noBepAeHne, POCT, pa3MHOXEHNE U Pa3BUTHE;

ONMCbIBATb  Pa3/IMyHbIe TUMbl PAa3MHOXEHMSI XKMBOTHbIX: FMAPOCTAaTUYECKYIO
JIOKOMOLMIO, JIOKOMOLMIO NPU NOMOLLYM FMAPOCKeNeTa, TOKOMOLMIO NPV NOMOLUM PblYaXKHbIX
KOHEYHOCTEW, TUMbl XKU3HEHHbIX LIUKII0B, NPSIMOE N HENPSIMOE pa3BMTHE Y HACEKOMDIX;

XapakTepusoBaTb  NPOLECCbl  )KU3HEAEATENbHOCTM  XKMUBOTHbIX  U3Y4aeMmbiX
CUCTEMATUYECKUX rpynn: ABWXEHWe, NUTaHWe, AblXaHWe, TPAHCNOPT BeLLECTB, BbiAeJIEHMe,
perynsiunio, NnoBeeHNe, poCcT, pasBUTUE, Pa3MHOXXEHME;

BbISIBJIITb NPUYMHHO-CNIEACTBEHHbIE CBA3U MEXAY CTPOEHUEM, XXN3HeAesATeNbHOCTbIO 1
cpenon 00MTaHMS XXMBOTHBIX U rPUOOB U3y4yaeMbIX CUCTEMATUYECKMNX rpynn;



pas3nuyatb U ONMCLIBaTb XXMBOTHbIX U FPUObI M3y4aemblX CMCTEMaTUYECKMUX rpynn,
OTAENbHbIE OpraHbl U CUCTEMbl OPraHOB »XMBOTHOrO MO CXemMam, MOAENsiM, MynsKam,
penbedHbIM TabNMLaMm;

BbISIBNIITb NPU3HAKN KJ1AaCCOB YJIEHUCTOHOTUX M XOPAOBbIX, OTPSAOB HACEKOMbIX W
MJIEKONUTAIOLLMX;

BbINOJIHATD NpakTU4yeckue W nabopaTopHble padoTbl Mo mopconormm rpubos, no
mopdonornu, aHaTomum, (PU3MONIONMM U NMOBEAEHUI0 XXUBOTHBIX, B TOM uucne padoTbl C
MMKPOCKOMOM C MOCTOSIHHbIMW ((PMKCUPOBAHHbIMKM) M BPEMEHHbIMWU MMKpoOMNpenapaTamu,
uccnepoBateNnbCcKue paboTbl C WUCMOJIb30BAHMEM NPUOOPOB M MHCTPYMEHTOB LMCHPOBOM
naboparopuu;

CpaBHUBATb NpeACTaBUTEsIEN OTAE/bHbIX CUCTEMATUYECKUX rPYnn XXUBOTHBIX U rpu6oB
1 Aenatb BbIBOAbl HA 0CHOBE CPABHEHUS;

KnaccuuumpoBatb XKMBOTHbIX Ha OCHOBAHMUM OCOOGEHHOCTE CTPOEHUS W
MHAWBMAYANbHOr0 Pa3BUTHUS;

BbISIBNISITb YePTbl NPUCNOCOOJIEHHOCTMN XXUBOTHbIX U rPUOOB K cpefie 00MTaHuUs, 3HaYEeHne
3KO0JI0rMYecKmx (hakTopoB As1sl XKMBOTHbIX;

BbISIBISTb B3aMMOCBSI3M )XXMBOTHbIX M rpubOB B NPUPOAHBbIX coolliecTBax, Lenu
NUTaHuS;

yCTaHaBNMBaTb B3aMMOCBSI3M MeXAY TUMNOM MONOCTW Tena, TUNOM KPOBEHOCHOW W
BbIA€/ITENIbHOW CUCTEMDbI;

yCTaHaBNMBaTb  B3aUMOCBSI3M  XMBOTHbIX C  pacTeHuamMu, rpubamu,
nuwanHnkamm n 6akTepnamm B NPUPOAHbIX coobLecTBax;

yCTaHaBNMBaTb B3aMMOCBSI3M MEX/y CTPOEHUEM XXNBOTHOI0 M CPeaoi ero 0oMTaHus;

XapakTepu3oBaTb XKMBOTHbIX WM rpuObl NPUPOAHbLIX 30H 3eMNN, OCHOBHbIE
3aKOHOMEPHOCTM PacnpoCTPaHeHNs XXMBOTHbIX U rPMOOB MO NNaHeTe;

pacKpbiBaTb POsib XXUBOTHBIX 1 rPUGOB B NPUPOAHDLIX COOOLLECTBAX;

packpbiBaTb ponb rpuGOB B €CTECTBEHHbIX 3KOCUCTEMAX U COOOLLECTBAX;

packpbiBaTb Ponb AOMALUHNX U HENPOAYKTUBHBIX XWUBOTHBIX B XXU3HU 4Y€N0BEKa, posb
NPOMbIC/IOBbIX XXVMBOTHbIX B X03SIMICTBEHHOW AEATENbHOCTU YENI0BEKA M ero noBcesHEBHOM
)KN3HK, 00BSICHATL 3HAYEHME XKUBOTHDIX B MPUPOAE U XKN3HU YEJI0BEKA;

MOHMUMATb NPUYUHBI U 3HATb MEPbl OXPaHbl XXMBOTHOr0 MUpa 3eMnu;

NOHMMAaTb (QYHKLUN OPraHoB M CMCTEM OPraHOB )XMBOTHOr0 B KOHTEKCTE ajantauum K
OKpY)XaloLien cpene;

AEMOHCTPMPOBATbL Ha KOHKPETHbIX NMpuMMepax CBA3b 3HaHW No Guonorum co
3HaHMAMM N0 MaTemMaTuke, U3UKe, XuMun, reorpadcum, Tpyay (TEXHonorum),
npegmMmeTamMm rymaHMTapHOro LMKMNOB, Pas3fiMyHbIMU BUAAMUN UCKYCCTBA;

MCNoNb30BaTh METOAbLI OMOIOrUK: NPOBOAUTL HAONIOAEHUSA 3a XXUBOTHBIMM, ONUCHIBATb
)XMBOTHbIX, X OpraHbl U CMCTEMbl OPraHoB, CTaBUTb MpocTellune GMONOrMyeckne onbiTbl U
3KCNEPUMEHTbI;

Bnagetb npuémammu pabotbl ¢ uHGopmaumen: cGopmynupoBaTb OCHOBAHMSI ANS
n3BJsieyeHust U 00006LLeHNa MHOPMaLMN N3 HECKONbKUX UCTOYHNKOB (3—4), npeodpa3oBbiBaTh
MHGOpMaLUIO U3 OHOW 3HAKOBOW CUCTEMbI B APYIYIO;



c03paBaTb NMUCbMEHHbIE W YCTHbIe COOOLLEHMS, WUCMONb3ys NOHATUWAHLIA annapar
u3y4yaemoro pasgena OMONOrMM, CONPOBOXAATb BbICTYMJIEHME MNpe3eHTauuen ¢ Y4éToM
0CO00EHHOCTe ayauTopun 00y4atoLLmxcs.

NpeameTHble pe3ynbTaTbl 0CBOEHUS NporpaMmbl No Ouonoruu (yrnyonéHHbIA ypoBeHb) K
KOHLL 00y4eHus B 9 Knacce:

XapakTepu3oBaTb Hayku 0 4enoBeKe (aHTPONOMOruio, aHaTomuio, (PU3NONIOruIo,
MeaVLUHY, TUCTONIONUI0, LIUTONOUIO U APYrue) U UX CBAA3W C APYrMMKN HayKamu;

00DbACHATb NONOXKEHME YEJI0BEKA B CUCTEME OPraHNYecKoro Mupa, ero NPpoMCXoXaeHue,
NPUCNoco0IEHHOCTb K Pa3/InyHbIM 3KOJIOrMYECKNUM (hakTopam, OT/INYMS YENI0BEKA OT Apyrux
)XVUBOTHbIX, POACTBO Y€/I0BEYECKUX pac, 0CHOBHbIE 3Tanbl U (DaKTOPbl 3BOMNIOLUMN YENOBEKA;

NpUBOAUTbL NPUMEPLI BKNaaa poccuinckux (B Tom yucne W.N. Masnos, U.U. MeuyHuKoB un
LpYyrue) n 3apyoexxHbix (B Tom yncne M. Ipnunx n apyrue) y4éHbiX B pa3BuTue NpeacTaBieHNn
00 aHaToMuK, 0 (hU3MONOrMKU N APYrUX HAYKax O YEJI0BEKE;

NPUMEHSTb OMonoruyeckue TEPMUHbI U NOHATUS (B TOM YMCNE: LUTONOIUS, FTUCTONOrUS,
aHaTomus yesioBeka, (hU3MONIOrMA YenoBeKa, rmrmeHa, aHTponosiorus, 3KONorus 4esioBeKa,
KJIETKA, TKaHb, OpPraH, cUCTemMa OpraHoB, NWTaHue, AbiXxaHWe, KPoBooOpalieHue, 0OMeH
BELLECTB W NpeBpalleHWe 3Hepruu, ABWXEHWe, BbiAesIeHWe, pocT, pa3BuUTUE, NOBELEHME,
pasMHOXeHue, pa3apaXKMMoCTb, perynauus, romeocras, BHyTPEHHA cpepa, UMMYHUTET) B
COOTBETCTBMM C NOCTAB/IEHHOW 3afia4yen;

NPoOBOAUTb OMMCAHWE MO BHeLUHeMy BuAay (M300paXKeHuI0), cxemam 00X NPU3HAKOB
OpPraHu3ma 4YenoBeKa, YPOBHEN ero OpraHu3auun: KIeTKW, TKaHW, OpraHbl, CUCTEMbI OPraHoB,
OpraHusm;

CPaBHMBATb KJIETKM pas3HbiX TKaHeW, rpynn TKaHeW, OpraHbl, CUCTEMbl OpPraHoB
YyesioBeKa, NpoLecchl XXUsHeaesATeNbHOCTU OpraHM3ma 4YenoBeKa, Aenath BbIBOAbl HA 0CHOBE
CpPaBHEHMS;

XapakTtepu3oBaTb MeXaHU3Mbl CaMOBOCNPOU3BEAEHUA KJETOK, CpaBHUBaTb MWUTO3 U
Men03, XapakTepu3oBaTb POJib KJIETOYHOr0 SiApa B AENEHUN KNETOK, CTPOEHUE U (hyHKLMK
XPOMOCOM;

NPUMEHSATb OMONOrMYecKUe TEPMMUHbI W MOHATUA (FeH, reHeTMYECKas WMHXEHepus,
ouoTexHonorus, annnenb, reHoTUN, (YeHTOTUN, CKPeLUBaHUe), NOHUMATb UX CYLLHOCTD;

XapaKTepu3oBaTb OCHOBHbIE MOJIOXKEHUS] KNETOYHOM Teopuwn, 3akoHbl I'. MeHpens,
XPOMOCOMHYIO Teopuio HacneacTBeHHocTu T. MopraHa, 3akoH Xapau-BaiHoepra;

pa3nuyatb OMONIOrMYECKN aKTMBHbIE BELECTBA (BUTAMMHbI, (PePMEHTbI, FOPMOHbI W
Lpyrue), BbIIBAATb UX PONib B Npouecce 00MeHa BeLeCcTB U NpeBpaLleHns 3Hepruu;

XapaktepusoBaTb 6Monorunyeckue nNpoLecchl: 00MeH BELEeCTB U NPeBpaLLEeHNe IHEPruu,
nuTaHue, AblXxaHue, BbieNeHue, TPAHCNOPT BELLECTB, ABWXEHUE, POCT, perynsaumio (oyHKumi,
MMMYHUTET, pasBUTHE, Pa3MHOXKEHUE YeJI0BEKa,

BbISIB/IAITb NPUYNHHO-CNIEACTBEHHDbIE CBA3N MEXAY CTPOEHUEM KJIETOK, OPraHoB, CUCTEM
OpraHoB OpraHnM3ma 4enoBeka u uX PYHKLUUAMKU, MeXAY CTPOEHUEM, XXN3HEeAesATeNbHOCTbIO U
cpenon 00MTaHus YeN0BEeKa;

NPUMEHSITb  OMONOruyYecKue Mopaenu pAns BbiB/IEHUS O0COOEHHOCTEW CTPOEHUs W
(hyHKLIMOHMPOBAHWSA OPraHoB U CUCTEM OPraHOB Y€J1I0BEKa,;



NPUMEHATb OMONOrMYeckMe TEPMMHbI W MOHATMA: MUKpodhiopa, MUKpoOUoOM,
MMUKPOCUMOMOHT;

00BSICHATb HEMPOryMOpasnbHyH perynsumio NpoLeccoB XXN3HeAEATENbHOCTU OpraHu3ma
YyenoBeKa,

XapakTepu3oBatb M CpaBHMBaTb 0e3yc/IOBHbiIe U  YC/OBHbie  pedhieKcsl,
Hac/NeACTBEHHbIE W HEHacNeACTBEHHble NporpaMmbl NOBEAEHWUs, 0COOEHHOCTU BbICLIEH
HEPBHOMN AEeSATE/IbHOCTU Y€/10BEKa;

pasnuyatb HacneacTBeHHbIe U HeHacneACcTBEeHHbIe (MH(eKLUNOHHbIe, HeMH(DEKLIUOHHbIE)
3a00neBaHNA 4enoBeKa, 00BSACHATb 3HA4YeHWe Mep NPoUNAKTUKKM B NpeaynpeXxaeHnu
3a00neBaHui 4YenoBekKa;

O0bACHATL MPUYMHbI  HACNEACTBEHHbIX 3a00/ieBaHUA  YesI0BeKa, MeXaHU3Mbl
BO3HMKHOBEHUS Haubosiee pacnpoCcTPaHEHHbIX U3 HMUX, UCMOMb3YS NMPU 3TOM MOHSATHUNA: TEH,
MyTauusi, XpPOMOCOMa, reHOM, CBOOOAHO ONEpMpPoBaTb 3HAHMAMM O NPUYMHAX
pacnpocTpaHEéHHbIX MH(EKUUOHHbIX 3a00/1eBaHUN YesI0BEKa, NPUHUMNAX NPOUNAKTMKM 1
NeyeHnsi pacnpocTpaHEHHbIX MH(EKUMOHHbIX 3a00sIeBaHMN 4YenoBeka, CBOOOAHO peluaTb
KAyeCTBEHHbIe W KOJIMYECTBEHHble 3afayu, OObACHATD MNPUHUUNBI  COBPEMEHHbIX
OMomeaNLIMHCKUX METOA0B, 3TUKU OMOMEANLIMHCKUX UCCNEef0BaHNI;

BbIMOJIHATD NpPaKTUYECKMe U nadopaTopHbie paboTbl N0 aHaToMuuM W hr3uonorum
yenoseka, B TOM yucne paboTbl C MWUKPOCKOMOM C MOCTOSAHHbIMM ((PMKCMPOBAHHbIMKM) U
BPEMEHHbIMW MUKpONpenapaTamMmu, UccneaoBaTeNbcKue padoTbl C UCNONb30BaHMEM NPMOOPOB
M MHCTPYMEHTOB LucpoBoin nadopaTopum;

pewartb Ka4yecTBEHHbIE U KOJIMYECTBEHHbIE 3aa4u, UCNOJ/Ib3YS OCHOBHbIE NOKa3aTenu
30,0pPOBbS YEN10BEKA, MPOBOANTD PACUETHI M OLLEHNBATb MOJTYYEHHbIE 3HAYEHUS,

aprymMeHTMpoBaTh OCHOBHbIE NMPUHLMMbI 3A0POBOro 00pa3a XXU3HU, METOAbI 3aLLUTbI 1
yKpenneHus 3A40poBbsi YesioBeKa: cbanaHcMpoBaHHOE NUTaHue, co00AEeHNe NPpaBuN JINYHOW
FMrueHbl, 3aHATUA (U3KYNbTYPOM KM CMOPTOM, pauUMOHaNbHasi OpraHu3aums Tpyaa W
NOJIHOLIEHHOr 0 0T/AbIXa, MO3UTUBHOE 3MOLMOHANIbHO-NCUXNYECKOE COCTOSIHME;

MCnosib30BaTh NPUOOPETEHHbIE 3HAHMSI U YMEHUS ANa cOONOAEHUs 3A0p0BOro oopas3a
)KN3HK, c0NIAHCMPOBAHHOI0 NUTAHUS, (hU3MYECKOW aKTMBHOCTMW, CTPECCOYCTONYMBOCTH, ANst
MCKNIOYEHNS BPEAHbIX NPUBbIYEK, 3aBUCMMOCTEMN;

BNnafeTb nNpuémamu OKa3aHWsi NEepBOM MOMOLLM YENOBEKY Npu noTepe CO3HaHu,
COJIHEYHOM M TENJIOBOM yAapax, 0TPaB/IeHUN, YTOMJIEHMU, KPOBOTEYEHNU, TPaBMaX MATKUX
TKaHen, KOCTeN CKeneta, OpraHoB YyBCTB, 0)KOrax U OMOPOXKEHUY;

BnNageTb Nnpuémamm paboTbl C MHOpMaLmen: popmynmpoBaTb OCHOBaHUSA ANs
nsBnevyeHnss n o06obweHna unHpopMaunum Un3 HECKONbKMX WCTOYHUKOB (4-5),
npeobpasoBbiBaTb UHPOPMALMIO U3 OLHOW 3HAKOBOW CUCTEMbI B APYTYIO;

Mcnonb3oBaTb MetoAbl Ouonorun: Habnoaatb, M3MepPATb, OMUCHIBAaTb OPraHN3M
yenoBeka W NpoLecCbl €ro )XU3HeAesaTeNbHOCTU, NPOBOAUTHL NpoOCTeMlune WUCCnefoBaHus
OpraHu3ma 4esioBeka n 00bSICHATb UX Pe3ynbTaTbl;

cobniopath npasuna 0e3onacHoro Tpyaa npu pabote ¢ y4eOHbIM M nabopaToOpHbIM
o0opynoBaHMeM, XMMUYECKOW MOCYAON B COOTBETCTBUM C MHCTPYKLUMSIMM Ha ypoKe U BO
BHEYPOYHON AeATENbHOCTH;



Bnagetb npuémammu pabotbl ¢ uHGopmaumen: cGopmynupoBaTb OCHOBAHMS ANS
M3BJie4YeHUs1 U 0000LLeHNA MHoPMALMKU U3 HECKOJIbKUX UCTOYHMKOB;

00bACHATL 3HaYyeHne padoT no pacumncpoBKe reHOMOB BMpPYCOB, OakTepui, rpudos,
pacTeHNI 1 XXMBOTHbIX, XapaKTepM30BaTb NOAXO0Abl K aHaNu3y 00NbLUMX AAHHBIX B OUONOrvM,
XapakTepu3oBaTb LNy 1 3apa4uu omonHgopmaTuKu;

c03AaBaTb NMUCbMEHHbIE W YCTHble COOOLLEHMS,, MUCMONb3YyS MOHATMHHBLIM annapart
M3YYeHHOro paspgena Ouonoruu, CONpPoOBOXKAATb BbLICTYMNIEHWE MNpe3eHTauned ¢ Y4ETOM
0CO0EHHOCTe ayauTopun 00y4atoLLMXCs;

NposIBNATb MHTEPEC K Yray6sieHnio O6MONOrMYecKMX 3HaHWM 1 BbIGOPY OMONOrMKM Kak
npounbHOr0o npeamMeTa Ha YpoOBHE cpeaHero oouwero oOpa3oBaHus pns Oyaywien
npod)eccUoHaNbHOW AEeATENIbHOCTM B 00n1acTu 6MONOruM, MEQULMHDLI, NCMXOJIOTUA U APYrUX
HanpaBNeHuN.



TEMATUYECKOE NJIAHUPOBAHUE

7 KJIACC
HanmeHoBaHMne KonuyecTBo Yacos
Ne Da37EN0B 1 Tem JneKTpoHHble (umucdposbie)
n/n oOpa3oBaTeibHble pecypcbl
NpOrpaMmbl Bcero KoHTponbHbie padotbl | [pakTuyeckue padotbl p pecyp
Paspen 1. BBeneHue
1.1 BeepeHune 5
Wroro no paspgeny 5
Pa3pen 2. baktepuu un apxeu
2.1 bakTepuu n apxeun 4 2
Wtoro no paspeny 4

Paspen 3. MHOrooo6pa3ue 0fHOKNETOYHbIX 3yKapuoT

MHoroo6pasue
3.1 OHOK/IETOUHbIX 4 1
aykapuot
Wroro no paspeny 4

Paspen 4. ApxennactugHbie

Wnn «pacTeHna»

4.1

boraHuka — Hayka
0 pacTeHusX




0owas

42 opraHu3aums 9
PacTUTENbHOrO
opraHusma

43 Cnoposble 9
pacTteHus

a4 CemeHHble 8 1
pacTteHus

Wroro no paspgeny 20

Paspen 5. CTpoeHune U Xu3sHeaesATeNbHOCTb

CEMEHHbIX pacTeHun

MoGer u noderoBsbie

5.1 5
CUCTEMbDI

5.2 Jinct 5
KopeHb u

5.3 KOpHEBble 6
CUCTEMbDI
BereraTtusHoe

54 pasMHOXeHue 4
pacTeHun
Knaccudmkauus

5.5 (bukan 5 1
LIBETKOBbIX

Wroro no pasgeny 25




Pa3pen 6. 3konorus pacteHuin. PacteHns B NpupoAHbIX co00LLeCcTBaX

JKonoruns
pacTeHui.
6.1 PacTeHus B 7
NPUPOAHbIX

coodwecrTBax

Wroro no paspgeny 7

Pa3spen 7. PacTutenbHblit MUp U AEATENIbHOCTb YeJI0BEKa

PacTutenbHbit Mup

71 U AeSTeNbHOCTb 3 1
yenoBeKa
Wroro no paspgeny 3
BLUEE KOJINYECTB
0bL OMHECTBO 68 3 28

YACOB 10 NPOrPAMME




8 KJIACC

KonuyectBO YacoB

Ne HanmeHoBaHue pa3penos IneKTpoHHbIe (uMpoBbie)
n/n 1 TEM NPOrpamMmbl Bcero KoHTpornbHble NpakTutiaciue oOpa3oBaTeibHble pecypcbl
paooTbl paboTbl
Paspen 1. 'pnObl 1 rpudonofooHbIE OPraHU3Mbl
11 IpuObI 1 rpudonoaooHbLIE 6 3
OpPraHn3mbl
Wroro no paspgeny 6
Paspen 2. XKMBOTHbIE
21 30010r1si — Hayka o 1
YXNBOTHbIX
99 Ocoﬁeumzcm CTpoeHus 3 1
)XMBOTHON KNETKM
Wtoro no paspeny 4

Paspen 3. CTpoeHune U Xu3HenesATeNbHOCTb XXMBOTHOI0 OpraHu3ma OpraHM3MeHHbIi YpOBEHb OPraHNM3aLum XU3HN

3.1 MuTaHune y XXUBOTHbIX 3
3.2 TpaHcnopT y XXUBOTHbIX 3
3.3 [lbIXaHue y XXUBOTHbIX 3




3.4 BbigeneHune y XXMBOTHbIX 3
35 Onopa u ABUMXEHNe y 3
XXNBOTHbIX
Perynsuus
3.6 XXU3HEAeATEeNIbHOCTHN Y 3
)XNBOTHbIX
Wtoro no pa3peny 18
Pa3pen 4. Pa3HooOpa3ue XXUBOTHbIX
LlByXCnoiHble u
TPEXCNONHBIE XXVNBOTHbIE W
4.1 4
MX 0COOEHHOCTW.
I1ByXCNONHbIE XKUBOTHbIE
4.2 TpéXcnonHble XXNBOTHbIE 1
4.3 Tun Mnockue Yyepsu
4.4 Tun Kpyrnbie yepsu
4.5 Tun Konbuatble yepeu 3
4.6 Tun Monniocku 3
4.7 Tun YneHuncroHorune 12
4.8 Tun XoppaoBble 2




PasHooOpa3ue un

4.9 3BONOLMSA NO3BOHOYHbIX 1
YXNBOTHbBIX

4.10 Hapknacc PbiObl 7
Bbixof N03BOHOYHBIX HA

4.11 cywy. Amcunoum, unm 4
3eMHOBOAHbIE

412 AMHMoTBI. PenTunuu, nnu 5
Mpecmbikalowmecs

413 Myl

4.14 MnekonuTtatowme

Wroro no paspgeny 64

Paspen 5. IBoNIOLMA N 3KOSIOMUS XKUBOTHbIX

Jsonoumsa 1 aKonorus

5.1 7
YXVBOTHbIX
Wtoro no pa3speny 7
Pasnen 6. )KMBOTHbIE M YeNnoBeK
6.1 XUBOTHbIE U YENOBEK 3
Wroro no paspgeny 3
OBLLEE KOJINYECTBO YACOB N0 102

NMPOrPAMME




9 KJIACC

HaumeHoBaHue KonunyectBo Yacos
Ne a30EN0B W TeM K 0 IneKTpoHHble (uncposbie)
n/n pa3n Beero OHTPOJIbHbIE pakTHyeckue 06pa30BaTENbHbIE PECYDCDI
nporpammbl paboTbl paboTbl
Paspen 1. BBeneHue
1.1 BeepeHue 1
Wroro no paspgeny 1
Pa3spen 2. 00wumin 0630p KNETOK U TKaHeN OpraHu3ma YesnoBeKa
00meH BewecTB Kak
2.1 OCHOBA XXU3HU 7
yenioBeka
2.2 Uutonorus 4 1
23 Tvnbl TKaHen 8 1 1
OpraHvM3mMa 4esioBeKka
Wroro no pasgeny 19
Paspen 3. HepsHas cuctema
3.1 HepBHas cucrema 8 2
Wroro no paspeny 8
Pa3nen 4. CeHCOpHbIe CMCTEMDI
4.1 CeHcopHble cUCTEMDI 5 1




Wroro no pa3peny 5

Paspen 5. JHAOKPUHHAA cucTema

5.1 JHAOKPUHHAA cucTema 5
Wtoro no pa3speny 5
Pa3pen 6. lNoBepeHue

6.1 MoBepeHue 4
Wtoro no pa3peny 4

Pa3pen 7. OnopHo-ABUraTenbHbliA annapar

741 Koctu 4
7.2 Mbiwubl 3
Wtoro no paspeny 7

Paspen 8. KposeHocHas n numcpaTmyeckas CUCTEMbI

OcobeHHOCTU CTPOEHMS
8.1 N (PYHKLMOHNPOBAHUSA 3
CEepAeYHON MbILLLbI

KpoBeHocHas cuctema u
8.2 numdaruyeckas 3
cucrema

BHyTpeHHSsA cpena
opraHu3sma

8.3




Wroro no pa3peny

Paspen 9. UmmyHHasa cuctema

9.1 WmmyHHas cuctema

Wroro no pa3speny

Pa3pen 10. lbixaTenbHas cuctema

10.1 JlbixaTenbHas cuctema

Wtoro no pa3peny

Paspen 11. MuweBaputenbHas cuctema

MuwesapuTenbHas
cucrema

11.1

Wroro no pasgeny

Pasnen 12. BbipenutenbHas cuctema

BoigenutenbHas
cucrtema

12.1

Wtoro no pa3speny

Paspnen 13. NonoBas cucrema

13.1 MonoBsas cuctema

Wroro no paspgeny

Pasnen 14. Koxa u eé npon3sopHble




Koxa u eé

141 3 2
npou3BoAHbIE
Wroro no paspgeny 3
Paspen 15. Apantauumn opraHu3ama 4yenoBeKka
15.1 ApanTauum opraHu3ma 5
yesioBeka
Wtoro no pa3peny 5
Paspen 16. NeHeTuka yenoseka
16.1 leHeTUKa yenoBeka 9
Wroro no paspgeny 9
Paspen 17. AHTponoreHes
171 AHTpoOnoreHes 3 1
Wtoro no paspeny 3
Paspen 18. Yenosek u oKpyxatowias cpena
18.1 Yenosek u 9
OKpyXariowias cpepa
Wroro no paspgeny 2
OBLLLEE KOJINYECTBO YACOB O 102 12

NMPOrPAMME







NOYPOYHOE MNJIAHNPOBAHUE

7 KJIACC
Ne KonunuecTtBo YacoB INEeKTPOHHbIE
: Tema ypoka K n Uthposbie
/ yp Beero 0HTp60anb|e pam;qecxue 06pasoBaTENbHbIE
n paboTbl pa6oTbl pecypc!
1 LiuTonorns — HayKa 0 KneTke 1
2 Bupyconorus — Hayka o Bupycax 1
3 CoBpemMeHHas Knaccugmkaums opraHn3moB, 0CHOBHbIE 1
NPUHUMNDI
4 MeTtoabl Hay4YHOro NO3HaHUSA B GUONOrUK 1
Mukpockonusa onTuyeckas, aneKTpoHHas.
JlaGopatopHas pa6ota. «[lpaBuna TeEXHUKU
0e30nacHOCTU NPy NPoBeAEHUM 1a00OPATOPHbIX U
5 npakTMyeckmx padbor. 0CHOBbI MUKPOCKONUM: 1

NPUroToBNIEHNE BPEMEHHbIX NpenaparToB 1 paboTa ¢
MuKpockonom. Ochopmnenue pe3ynbLTaToB paboTbl ¢
MWKPOCKONOM»




Mukpo6uonornss — Hayka 0 MMKpPOOpraHu3max.
MpokapuoTnyeckas knertka. llpaktuyeckas padora

6 .
«M3yyeHne mopdonorun 6akTepun Ha
MMKPOCKONUYECKMNX npenaparax»
7 MHoroo6pa3ue 6akTepun
8 Xu3HepesTeNnbHOCTb OaKTEpPUN
Oco0eHHOCTH opraHu3auum apxei. lpakTnyeckas
9 paboTa «3y4yeHne meTonoB Ae3uHeKumn n
cTepuausaumn»
OCHOBHbIE NPU3HAKN ORHOKJIETOYHbIX 3YKapPUOT.
10 JNlabopaTopHas pa6ota «U3y4yeHne OfHOKIETOYHbIX
OpPraHUu3MoB Nnop, MMKPOCKONOM Ha BPEMEHHbIX U
(hmkcmpoBaHHbIX MMKpOnpenapaTax»
CtpoeHue, ABUXKEHME, NUTAHWE, PAa3MHOXXEHHE
11 aBTOTPO(HbLIX U reTepoTPOPHbIX OJHOKIETOYHbIX
ayKapmort
3HayeHne OAHOKJIETOYHbIX 3YKapuoT B Npupoae v
12 )XU3HK YenoBeka. 3a00n1eBaHus, Bbi3bIBAEMbIE
OZJHOK/IETOYHbIMM 3yKapMoTamu, U UX NnpounakTnka
13 | KomnnekcHas nposepoyHasi paboTa Ne 1
14 boTaHMka — Hayka 0 pacTeHusX.




15

PactutenbHasi Knetka. PacTutenbHble TKaHM.
JlabopatopHas pabota «M3yyeHune cTpoeHus
PacTUTEJIbHBIX KJIETOK HA rOTOBbIX U BPEMEHHbIX
MUKponpenapartax». JlabopaTtopHas pa6ora «U3yyeHue
0CO0EHHOCTEN CTPOeHUs TKaHeW PacTeHMI Ha roToBbIX
M BPEMEHHbIX MUKponpenaparax»

16

PacTuTenbHbIN OPraHn3m Kak eauHoe Lienoe.
MpakTnyeckasn pabora «U3yyeHne cTpoeHUs OpraHoB
pacTeHMin Ha XXMUBbIX 00bEKTaX M repoapHbIX 00pa3uax»

17

Anbronorus — Hayka o BOAOPOCASX

18

KpacHbie Bogopocnu. Mlpaktuyeckas padora «A3yyeHne
0COOEHHOCTEN CTPOEHUS! W XKUSHEHHDIX LIMKIIOB
KPacHbIX BOAOPOC/NEN Ha XXKUBOM 1 repoapHOM
maTepuane»

19

3enexble Bogopocnu. lMpakTnyeckas padora «M3yyeHue
CTPOEHMS U XXM3HEHHDIX LMKII0B 3e/1eHbIX BOAOpOCei
Ha XXUBOM U repbapHOM maTepuane»

20

Xaposbie Bogopocnu. bypbie Bogopocnu

21

MoxoBupaHbie unu Mxu. lpakTuyeckasa padbora
«M3yyeHne 0coGEHHOCTEN CTPOEHNS KYKYLLUKUHA JibHA U
ctharHyma (Ha XuBbIX U repdbapHbIX 00bEKTaXx)»




22

MnayHoBuaHble (nnayHbl). lMpakTnyeckas padora
«N3yyeHne 0coOEHHOCTEN CTPOEHMS NayHa
OynaBoOBMAHOIO (Ha XMBbIX N repoapHbIX 00beKTaxX)»

23

XBoweBuaHble. lMpakTuyeckan padora «U3yyeHune
0CO0EHHOCTEN CTPOEHUS XBOLLA NOJIEBOIO 1
NanopoTHUKA LUTOBHNKA MY)XCKOr0 (Ha XKMBbLIX U
repbapHbIX 00beKTax)»

24

ManopoTtHuku. MpakTnyeckas padora «U3yyeHue
0COOEHHOCTEN CTPOEHUs NanoPOTHMKA LUTOBHUKA
MYXXCKOro (Ha XXMBbIX 1 repoapHbIX 00beKTax)»

25

FonocemeHHble. Bo3HUKHOBEHME cemeHn. 00wwme
NPU3HaKN CEMEHHbIX pacTeHnn lpakTuyeckasa pabota
«M3y4eHne 0COGEHHOCTEN BHELLHEr0 XBOW, LUMLLEK U
CEMSIH XBOMHbIX»

26

MHoroo6pasue ronocemeHHblix. lfpakTuyeckas pabora
«M3y4eHne 0COGEHHOCTEN BHELLHEr0 CTPOEHUs noberos
XBOWHbIX (€Nb, COCHA, IMCTBEHHMLIA)>

27

0038 XapaKTepucTKa LBETKOBbIX
(MoKpbITOCEMEHHBIX)




LLBETOK KaK opraH nonoBoro pasMHOXeHus y
NOKPbITOCEMEHHbIX pacTeHui. [lpakTuyeckas padora

28 «N3yyeHne mopconorum LBeTKa (Ha XXuBbIX 1
thnkcnpoBaHHbIX 00beKTax). U3yyeHune pa3Hoodpasus
couBeTnin»

29 JKN3HEHHbIN LMKN LBETKOBbIX
CTpoeHue ceMsiH LBETKOBbIX pacTeHui. [pakTuyeckas

30 paboTa «A3y4yeHne CTPOEHMS CEMSH NOKPbITOCEMEHHbIX
pacTeHunin»

31 Mnopapl. MpakTuyeckas padoTa «M3yyeHne cTpoeHus
NNoA0B M Connoanin»

32 WHpmBuayanbHoe pa3BuUTHe pacTeHU
MoKpPbITOCEMEHHbIX (OHTOreHe3)

33 | KomnnekcHas npoBepoyHasi paboTa Ne 2
Mooer. MpakTnyeckas padora «U3y4yeHue mopconorum

34 no0era Ha XuBbIX 00bEKTaX WM Ha repoapHbIX
oOpa3uax»

Mouka. MpakTnyeckas padora «N3yyeHue cTpoeHus

35 BEreTaTMBHbIX, FeHepPaTUBHbIX U CMELUAHHbIX MOYEK.

Pa3HooOpa3ue NoYeK y APEBECHbIX PaCTEHUIA»




36

Mopdonorus creons. lMpaktuyeckas padora «N3yyenne
nonepeyHoro cnuna CTBo/Na pacTeHM U aHanu3
BNIUSIHUS 3KOJIOrMYECKMX YCJI0BUIA HA pa3BUTUE
pacTeHun»

37

Anatomus cteons. lMpakTuyeckasa padbora «U3yyeHne
0C00EHHOCTEe aHaTOMUYECKOro CTpoeHus cTeons
ABYAONbHbIX U OAHOAO0/NbHBIX TPABSHUCTBIX PACTEHUMN,
cTeOns ApeBeCHbIX pacTeHUin»

38

®dyHKuum ctedns. JlabopaTtopHas padota «A3yyeHue
TpaHcnopTa BewecTB B credne. U3yyeHue
meTtamopc)030B nodera»

39

Mopdonorus nucrta. lNpakTnyeckas padora «M3y4yeHue
MOpPCHONOrMM IMCTA Ha XKMUBBIX 00bEKTAX UK
repbapHbIX 00pa3uax»

40

Anatomus nucra. llpakTuyeckas padora
«ccnepoBaHue aHaTOMUM INCTA C NOMOLLbIO
CBETOBOr0 MMKpoCKona»

4

OyYHKUMM nucta

42

dotocuHTe3. 3HayeHue hoTocuHTe3a

43

Jiuctonap, ero NpNYMHbLI, MEXaHU3M U 3HAYEHHE B
XUWU3HU pacTeHusa




44

Mopchonorus KopHs. lpakTnyeckas padora «M3yyeHue
MOP0/10rMM KOPHS Ha XXMBbIX 00bEKTaX Win
rep6apHbIx 00pa3uax»

45

AnaTomusa KopHs. [pakTuyeckasn padora «U3yyeHne
aHAaTOMUYECKOro CTPOEHUS KOPHS Ha roOTOBbIX
MUKponpenapaTax»

46

®DyHKUMK KopHS. JlabopaTopHas padota «U3yyeHue
CTPOEHUSA KOPHEBbIX BOJIOCKOB C MOMOLLbIO CBETOBOI0
MUKpOCKona»

47

MuHepanbHoe NUTaHue pacTeHwiA

48

DbixaHue KopHs. JlaGopaTopHas padoTa
«MccnepoBaHue BNMSIHUS BO3[AYXa HAa pa3BUTUe
KOpHen»

49

Bupon3ameHeHus KopHen U nx yHkuuun.JlabopatopHas
pabota «M3y4yeHue metamopho30B KOPHS»

50

BereTaTUBHOE pa3MHOXEHUE LIBETKOBbIX PaCTEHNIA U
€ro 3Ha4yeHue B eCTECTBEHHbIX YC/I0BUSIX U B
CeNbCKOX0351MCTBEHHON NPaKTHKe

51

KnoHupoBaHue pacteHmin. MMKpoKnoHanbHoe
pa3amHOoXeHue pacTeHUn. KneTtoyHas nHXeHepusa Kak
COBPEMEHHAs TEXHOJIOrUA Pa3MHOXKEHUSA PAaCTEHMNAA.
MpakTnyeckas padora «<MeToabl MUKPOK/IOHANbHOIO
Pa3MHOXXEHUs1 pacTeHUn»

52

MNoyBa. XapakrepucTuka no4sbl. PasHooOpa3une noys




53

Mousa. Mnopopoamne noysbl. YaoopeHus

54

Knaccudmkaums LiseTkoBbix. [1ByaosbHbie. CeMencTBo
KpecTougseTHbiX. llpakTuyeckas pabota «OnpeneneHve
npeacTtasuTenei cemencTea KpectouBeTHbIX ¢
MCNONb30BaHNEM ONpeAenuTeNiel pacTeHun nnu
onpeaenuTenbHbIX KapTOYeK»

55

CemeiictBa Po3ouBeTHbie 1 [lacneHoBbIe.
MpakTnyeckasn padora «OnpeaenexHve npeacraBuTenen
CEeMeNCTB C MCNOJIb30BaHUEM onpeaenuTenen
pacTeHuin UK onpeaenuTeNbHbIX KapToOYeK»

56

CemeitctBa Gno)kHouseTHbie U MOTbINIbKOBbIE.
MNpakTnyeckas padora «OnpeaeneHue npeacTaBuTeNnen
CEMENCTB C MCNOJIb30BaHUEM OnpeaenuTenen
pacTeHuin UK onpeaenuTenbHbIX KapToOYeK»

57

OnHoponbHbie pacTeHusl. CemencTea AMapunancoBble
n 3naku. MpakTyeckas padota «Onpepenextune
npeacTaBuTenein CEMeNCTB C UCNOSIb30BaHUEM
onpeaenuTenei pacTeHNn NN onpeaennTeNbHbIX
KapTouyeK»

58

CemeictBa Jluneitolie n OpxugHolie. «Onpegenesve
npeacTaBuTenein CEMeNCTB C UCNOJSIb30BaHUEM
onpeaenuTenei pacTeHn UNN oNpeaennTeNbHbIX
KapToyek»

59

MpomexyToyHas atrectauus / Bcepoccuitckas
npoBepoyHas padora




PacteHus n cpepa 06MTaHMs. IKONOrMYECKMe rpynbi

60 . 1
pacTeHun

61 PactutenbHoe coobuiecTBo (hUTOLLEHO3) 1

62 PacTutenbHble cO00LLECTBA IECOB 1

63 PacTutenbHbie coo0LieCTBa JIYyros, Noaein u NycTbiHb 1

64 PacTutenbHble coobuiecTBa 60/10T U TYHAPbI 1

65 CMeHa pacTUTesNbHbIX CO00LLEeCTB 1

66 Passutue pacTutenbHOro Mmpa 1
KynbTypHble pacTeHnsl U NX NPONCXOXKAEHHE.

67 MpakTnyeckas padora «U3yyeHue 1 1
CEe/IbCKOX035IMCTBEHHbIX PacCTEHNA CBOEr0 pernoHa»

68 MocnepcTBus nesATENIbHOCTH YE/I0BEKA B IKOCUCTEMAX. 1
OxpaHa pacTUTE/IbHOro Mupa

OBLLEE KOJINYECTBO YACOB M0 NPOrPAMME 68 28




8 KJIACC

Ne
n/

Tema ypoka

KonuyectBO 4acoB

Bcero

KoHTposbHbIE
paboTbl

MpakTuyeckue
paboTbl

INEKTPOHHbIE
uuncposbie
oOpa3oBartesibHble
pecypcbl

Mwukonorus — Hayka o rpu6ax. 06was
XapaktepucTuka rpuoos. 3HayeHue rpuobos B npupoae
N XXKU3HU YenoBeKa

3uromuueTbl n ackomuueTbl. lipakTuyeckas padbora
«M3yyeHne CTpoeHUs NnecHeBbIX rPUeoB: MyKopa
neHuumnna»

basupgnomuuetsbl. lpakTuyeckas padora «N3yyeHve
0COOEHHOCTEN CTPOEHUS! NJIOAOBbIX TEJ LWASNOYHbIX
rpuboB Ha MMKPOCKONUYECKMX npenaparax u
MYNSHKaxX»

I'pnbononoGHbIE opraHu3mbl. JlabopaTopHas paboTta
«N3yyeHmne CTPoOEHUS U XXKU3HEHHOr0 LiUKna
thutohTOpbI HA XXUBOM M repoapHOM maTepuane»

JimuainHuku. Mpaktnyeckas padora «M3yyeHue
CTPOEHUSA NNLIANHUKOB (Ha repOoapHbIX 00pas3uax)».

061wwue v cneumansHble pa3aensi 3oonoruu. Kpatkas
UCTOPUS Pa3BUTUS 300/10MUK




CTpoeHue XXUBOTHOW KNeTKU. JlabopaTopHasa paboTa
«MccnepoBaHne KNETOK NofJ MUKPOCKONOM Ha

7
BpPeMeHHbIX MMKponpenapaTax. CpaBHeHue
pacTUTENbHON U XXUBOTHOW KNIETOK»

g TKaHM XXMBOTHOro opraHuama. JlaboparopHasi paéora
«M3y4yeHue TKaHeil XXUBOTHbIX»

9 OpraHbl ¥ CUCTEMbI OPraHOB XXWBOTHOI0 OpraHu3ma

10 KomnnekcHasi nposepoyHas pabota Ne 1
JdTanbl M TUNbI NUTAHNSA Y XXUBOTHbIX. JlaGopaTopHas

11 paboTta «A3y4yeHne nUTaHUsl NPOCTEMLLIEro nop,
MMKPOCKONOM Ha BPpeMEeHHbIX MMKponpenapaTax»
0co0EHHOCTU NUTAHMSA NO3BOHOYHbIX XKUBOTHbIX.

12 JlabopaTopHas pa6ota «3yyeHne NUTaAHNS OTAENIbHbIX
npeAcTaBUTENEN Pa3/INYHbIX FPYNM XXNBOTHbIX»

13 IBOIIOLMSA NULLEBAPUTENIbHON CUCTEMDI

14 TpaHCcnopT Y XXUBOTHbIX

15 KpoBeHocHasi cMcTeMa NO3BOHOYHbIX XXUBOTHbIX

16 9BOJIIOLMS KPOBEHOCHOW CMCTEMbI Y MO3BOHOYHbIX
)XUBOTHbIX

17 [lbIxaHue y XXUBOTHbIX




18 IlbiXxaHue y XXUBOTHbIX B BOAHOM cpepe

19 IlbIXaHue y XXUBOTHbIX B Ha3eMHOM cpepe

20 CTpoeHue BbiAENUTENIbHON CUCTEMDI Y XKUBOTHbIX.
Ocmoc

21 9IB0IIOUMS BbIAENNTENbHOW CUCTEMbI Y XXUBOTHbIX

22 BbigenutenbHbie CUCTEMbI aKTUBHOIO TUNA

23 Bupbl CKeNeToB Yy XXUBOTHbIX. IBOJIOLUS ONOPHO-
ABUraTenbHOW CUCTEMbI Y NO3BOHOYHbIX XKUBOTHbIX

o4 MNepenBrxeHue XNBOTHBIX B PasfIMYHbIX cpeaax
o00MTaHns

25 Perynsiums Xu3HeaesTeNbHOCTU Y XXUBOTHbIX

26 HepBHas perynsiuus y XXMBOTHbIX

27 FopMOHanbHas perynsums y XuBOTHbIX

28 KomnnekcHasi npoBepoyHas paboTta Ne 2

29 00Lwa8 XapaKTepUCTMKA KULLEYHONONOCTHBIX

30 fmppounpHble. JlabopaTopHas padora «U3yyeHune
CTPOEHMS N XXU3HELEATEeIbHOCTY rMapbI»

31 Cumcouptblie. DopmupoBaHue meays3bl




32

Kopannosbie nonunol. JlabopaTtopHas paéorta
«M3yyeHne XMMMYECKOro cOCTaBa cKeeTa
KOJIOHWaNbHbIX KOPaNIOBbIX MOJIMNOB>

33

00LWMiA NNaH cTPOeHUs TPEXCNONHOIO
XMUBOTHOro0.0CoO0E@HHOCTH OpraHU3aLumu TPEXCNOMHbIX
XUBOTHbBIX

34

00Lwa8 XxapaKTepucTKa Yyepsen

35

0co0eHHOCTH OpraHn3aLum NNOCKUX YepBen.
Mpucnoco6neHne NIOCKUX YepBen K NapasuTusmy.
JlabopatopHas padota «A3yyeHue
XU3HeesATeNIbHOCTH, BHELWHEro U BHYTPEHHEro
CTPOEHMS NPECHOBOAHbIX NJIOCKNX YepBen»

36

JleHTOuYHbIE YepBYU

37

0co0eHHOCTU OpraHn3aLum Kpyrnbix YepBei.
JNlabopatopHas pabora «3yyeHue cTpoeHus
4yesioBe4eCKOW (CBMHOM) ackapuabl»

38

Ctpoenue v hyHKLMM KPYrAbiX YyepBei. XKXM3HEHHDbIN
LMK 4eJI0BEYECKOI acKapuabl

39

0co0eHHOCTH OpraHn3aLumn KoNbyaTbiX YepBen.
JlabopaTopHas padota «A3y4yeHue BHELLHEro n
BHYTPEHHEro CTPOEHUs! AOXKAEBOro YepBs»

40

OpraHun3aums nosiocTv TeNa Kosb4aTbiX YepBen




41

Pa3mHoXeHue 1 pa3Hoo0pa3ne KoJb4YaTbiX YepBeW.
JlabopaTopHas padota «A3y4yeHue BHELLHEro 1
BHYTPEHHEro CTPOEHUs1 MeAULMHCKOMN NUSIBKW.
N3yyeHue CTPOEHUS MHOIOLLETUHKOBBIX YepBen»

42

00was xapakTepucTUKa MOJUTIOCKOB. bpioxoHorue
MoJUTIOCKU. JlabopaTopHas padota «M3yyeHue
BHELLUHEero N BHyTPEHHEro CTPoeHus1 OPIOXOHOroro
MONIOCKa»

43

IlBycTBOpYaTbie MOJUTIOCKK. JlTabopaTopHas paboTa
«M3yyeHne BHELLHEr0 N BHYTPEHHEro CTPOEHUS
ABYCTBOPYATOro MOJUIIOCKA»

44

lFonoBoHorne moantocku. JlabopartopHas paéora
«M3yyeHne BHELUHEro U BHYTPEHHEro CTPOEHUs
ro/I0BOHOrOro MOJNIOCKa»

45

KomnnekcHasi npoBepoyHas paborta Ne 3

46

0co0EeHHOCTH OpraHn3aLun YEeHUCTOHOINX.

47

Knacc PakooOpa3Hbie. JlabopaTopHas paboTa
«M3yyeHne BHELHEro CTPOEHUA N KOHEYHOCTEN
pakoo0Opa3Hbix. U3yyeHne BHYTPEHHEro CTPOEHHS
pakooOpa3Horo»

48

MHoroo6pa3ue U 3Ha4eHne PakooopasHbIX




Knacc lNaykoo6pasHbie. CtpoeHue n mopcponorus,

49 pa3HooOpa3ue naykooopasHbix. MHorooopasue
naykooopasHbIX
Knacc Hacekombie. JlabopaTopHas paoborta «N3yyeHue

50 CTPOEHUSA POTOBOr0 annapara u KOHeYHOCTeN
Hacekomoro. i3y4yeHne BHYyTPEHHEro CTpoeHus
HaceKomoro»

51 BHyTpeHHee cTpoeHune, pa3sMHOXEHWe U pa3BUTHe
HaceKOMbIX

52 OCHOBHbIE 0TPSiAbl HACEKOMbBIX C HEMOJHbIM
npespawyeHuem

53 OCHOBHbIE 0TPSAAbI HACEKOMBIX C MOJIHbIM
npespauieHuem (Yewyekpbiibie)
OCHOBHbIE 0TPSAAbI HACEKOMBIX C MOJIHbIM

54 npespaileHuem (XecTKOKpbinble U
MepenoHYaTOKpbINbIE)

55 OCHOBHbIE 0TPSilbl HACEKOMBIX C MOJIHbIM
npespatieHuem (ABykpbinbie u bnoxu)

56 06wecTBeHHbIe HaceKoMble. MeAOHOCHbIE NYesbl

57 0co0EeHHOCTH OpraHM3aLun XopAoBbIX XXUBOTHBIX
Moatun Fonosoxoppaosbie. JlabopaTopHaa paboTta

58 «M3yyeHne BHELUHEro U BHYTPEHHEro CTPOeHns

NaHUETHMKA Ha (hUKCUPOBaAHHbIX Npenaparax»




KomnnekcHas npoBepoyHasa pabota Ne 4

59

60 00LLMi1 0030p CTPOEHNS U PA3BUTUA NO3BOHOYHDIX
XUBOTHbBIX

61 00Lwaa XxapaKTepucTMKa pbiod
MecTta 00MTaHUS, BHELUHEE CTPOEHUE, CKENeT pblo.

62 JlabopaTtopHas paboTta «l3yyeHue ckeneta KOCTHbLIX U
XpSILLEBbIX Pbl0»
BHyTpeHHee CTPOEHUE N XU3HEAEATENIbHOCTb Pbl0.

63 JlabopaTtopHas pabota «3yyeHne BHYTPEHHEro
CTPOEHMS PbiObl»

64 Pa3mHoXeHue u pa3BuTune pbiod

65 XpsiweBble pbiobl. JTabopaTopHas padbota «A3y4yeHune
pa3Hoo6pa3us pbio»

66 KocTHble pbiObl. JlTabopaTopHas paborta «Onpenenexue
BO3pacTa pbi0 no yewye»

67 Ponb pbi0 B NpUpoAE M XNU3HN YeNl0BeKa

68 00wasn xapakTepucTUKa 3eMHOBOAHbIX. JlaGopaTopHas
pabota «A3y4yeHne cKenera NAryLuKm»
BHyTpeHHee CTPOEHUE N XXU3HEAEATENIbHOCTb

69 amcpunouin. JlabopatopHasa padbota «U3yyeHne

BHYTPEHHEro CTpoeHusa nArywku v TputoHa»




Xu3HeHHbI uMkn amcmnouia. JlabopaTopHas padora

70 «3yyeHue MHAMBUAYaANbHOI0 pasBuTUS
3eMHOBOJHOr0»

71 MHoroo0Gpa3ue, 3Ha4eHue N 0XpaHa 3eMHOBOHbIX
00wasn xapaKTepucTUKa NPeCMbIKaIoLLMXCS.

72 JlabopaTtopHas pa6ota «3yyeHne BHELUHEro 1
CTpoeHus siwepuubl. U3yyeHune ckenera silepuubl»
BHyTpeHHee CTPOeHUe N XXU3HEeAEATE/IbHOCTb

73 pentunui. JlabopaTopHas padorta «A3yyeHue
BHYTPEHHEro CTPOEHMS AL epULLbl»

74 Pa3mHoXeHUe 1 pa3B1THE penTraIni
Pa3HooOpa3ue pentunui. Swepuubl n 3mMeu.

75 JlabopatopHas pa6ota «A3yyeHue pa3HooOpa3us
NPEeCMbIKAOLWMXCS»

6 Pa3HooOpa3ue pentunuit. Yepenaxm u KPOKOZUNbI.
3HayeHue U 0XpaHa NPecMbIKaLMXCS

77 | KomnnekcHas nposepoyHas paborta Ne 5

78 00wasn xapakTepucTuka ntuu. JlabopatopHas pabora

«W3y4yeHne BHeLLIHEro CTPOeHUsa NTUL»




OnopHo-aBuraTenbHas cucrema nruu. JlabopatopHas

79 paboTa «3y4yeHne BHELLHEro CTPOEeHUs N NepbeBoro
nokposa ntuu,. N3yyeHne ckenera NTuLbl»

80 BHyTpeHHee cTpoeHue nTuy,

81 OpraHbl YyBCTB, HEpPBHasi cCUCTEMa U NOBEAEHNE NTUL,

82 Pa3mHoXeHue u pa3sutue ntul. JlabopatopHas
pabota «A3y4yeHne CTPOEHNS ANLa NTUL»

83 JKonornyeckue rpynnbl NTuL
Cucremartnyeckue rpynnbl ntuy. Mipaktuyeckas

84 pabota «OnpepenexHne NTUL, ¢ UCNOJIb30BAHNEM
onpeaenuTtenen»

85 3Ha4yeHue n oxpaHa nTuy

86 OpraHun3aums U CTpoeHne MNIeKONUTaLMX
OnopHo-ABUraTenbHas CUICTEMa MJIEKONUTAIOLLMUX.

87 JlabopaTopHas paboTa «M3y4yeHne CTpoeHns Yyepena u
3y0HOI CMCTEMbI Pa3/IMYHBIX MIEKONUTAIOLLUX.
N3yyeHune cTPOEHMS CKeneTa MIEeKONUTaloLWmx»

88 BHyTpeHHee CTpoeHne MIEKONUTAIOLWMNX




OpraHbl YyBCTB, HepBHasi cUCTeMa U NoBefeHne

89
MJIeKONUTaoLLMX

90 Pa3mHoOXeHue U pasBUTUE MJIEKONUTAIOLLMNX

91 Ce30HHbIE N3MEHEHUS! B XKM3HWU MNEKONUTAIOLLMX
MHoroo6pa3sue mnekonuTaowmx. JlaboparopHas

92 pa6ota «M3yyeHne pa3HooOpa3uns
MNEKONUTAIOLMX»3HAYeHUEe U 0XpaHa
MJIeKONUTALLMX

MpomeXxyToyHasa aTTecTauus / Bcepoccuiickas

93 npoBepoyHas padora

o4 dBonoumsi 6ecno3BOHOYHbIX XKUBOTHBIX U XOPAOBbIX
YXNBOTHbIX

95 JKonoruyeckue hakropbl

96 Cpeabl 00MTaHUSA KNBOTHbIX

97 Monynauum XXNBOTHbIX

98 Ikocuctema. lMpakrtnyeckas padbora «N3yyeHune
NPUPOAHOro coodLlecTsa: cOCTaBa U CTPYKTYpbI»

99 JKNBOTHbBIN MUP NPUPOAHDBIX 30H 3eMNK

100 Bo3peicTBMeE YenoBeKa Ha XXMBOTHbIX B npupoae




3HayeHne [OMAaLLUHMX XXVUBOTHbIX B XXU3HU YenoBekKa.

101 JlabopatopHas pabora «<HadniopeHus 3a nTuuamm B 1
ropofckoun cpepe»
102 OxpaHa XXUBOTHOro Mmupa 1
OBLLIEE KOJINYECTBO YACOB N0 NPOrPAMME 102




9 KJIACC

Ne KonuyectBo 4acos INEKTPOHHbIE
n/- Tema ypoka K n Uthposbie
" yp Beero oquﬁoanble paKT;I'-IGCKVIe 06pasoBaTenbHbIe
pa6orTbl paboTbl pecypch!
1 Cuctema 6MONOrMYecKuX Hayk, U3y4atoLux YenoBeka 1
2 XMMUNYEeCKNiA COCTaB KIIETKK 1
3 MpocTpaHcTBEHHAA CTPYKTYpa U OMonornyeckme 1
thyHkuMK Genkos
4 CocTas, cTpoeHUe 1 (hYHKLMUN NMNUAoB 1
5 Cocras, cTpoeHue 1 (hyHKLUMN YrneBoaoB 1
6 Cocras, cTpoeHue 1 (hYHKLUMN HYKNIEUHOBBIX KNCNOT 1
7 00MmeH BelLecTB U NPeBpaLLEHNE IHEPruK 1
8 Perynsiums u HapywieHusi o06MeHa BelecTs 1
9 KnetoyHoe cTpoeHne opraHu3mMoB XXUBOTHbIX U 1
yenoseka
CtpoeHue kneTku. lMpakTuyeckas padora «lipocmoTp
10 3N1eKTPOHHO-MMKPOCKONMYECKNX thotorpacuim 1 1

npenapaTtoB CTPOEHUS KNIETKNU U MEXKJ1IETOYHbIX
KOHTAKTOB»




11 Anpo KNeTku. KneTouHblid LMK

12 MHoroo6pa3ue u gupcepeHuMpoBKa KNeTok
Tunbl TKaHen opraHn3ma 4enoseka. lpakTuyeckas

13 paodota «MuKpockonmpoBaHue NpenapaToB OCHOBHbIX
TUNOB TKaHen»

14 JdnuTennanbHble TKaHU

15 CoeguHUTENbHAs TKaHb: CBOMNCTBA, TUMbI KNETOK,
XapakTepucTUKa MEXKJIETOYHOro BeLLecTea

16 Knaccudmnkaums coeamHUTENbHbIX TKaHeN

17 CkenerHasi MbllLeYHasA TKaHb

18 CepaeyHasi M rnagkas MbileYHble TKaHU

19 HepBHasi TKaHb: HEMPOHbI U Heupornus. HepsHble
BOJIOKHA N HEPBHbIE OKOHYaHMS.

20 KomnnekcHas nposepoyHas pabota Ne 1
OpraHusauusa HepBHOW cucTeMbl. [lpakTnyeckas

21 paboTa «M3y4eHne rucTonorMyecKnx npenapaToB
OpraHoB HEPBHOIN CUCTEMbI»

22 CtpoeHue n (hyHKUMM CMMHHOIO MO3ra




MpoponrosaTbii U 3aAHNIA OTAENbI FOJIOBHOr0 MO3ra.

23 MpakTnyeckas padora «M3yyeHue CTpoeHus
ro/I0BHOro Mo3ra Ha Makerax»

o4 CpeaHnit 1 NPOMEXXYTOYHbIW OTAEJbI F0JIOBHOIO
Mo3ra

25 CTpoeHue 60NbLLINX NONYLUIAPWIA FOIOBHOMO MO3ra

26 Pednekcbl u pepneKTopHas ayra

97 MeTtoab! uccnegoBaHNS MO3roBOM aKTUBHOCTYU U
CTPOEHMS CTPYKTYP HEPBHON CUCTEMbI

28 Hapywiexus pa6oTbl HEpBHOW CUCTEMbI

29 CTpoeHne CeHCOPHbIX CUCTEM
OpraHbl 3peHus. JlabopaTtopHasi paboTa «A3y4yeHne

30 CTPOEHUs opraHa 3peHus». HapyweHus 3peHus u
METO/bl UX JIeYeHUs

31 OpraHbl cnyxa. JlabopatopHas pabota «U3yyeHne
CTPOEHUs OpraHa cnyxa»
OpraHbl 000HSIHWS, OCSI3aHUs1, BKYCa, PaBHOBECHS.

32 JlabopaTopHas pabota «M3yyeHue rucTonoru4eckmx
npenapaToB OPraHoB YyBCTB»

33 KomnnekcHas nposepoyHas padoTta Ne 2

34 JHAOKPUHHAs cuctema




OnpepeneHune U OCHOBHbIE XapaKTEPUCTUKM

35
ropMOHOB
Xene3bl BHyTPEeHHeN cekpeuyn. JlabopaTopHas

36 paoota «M3y4yeHne rucTonornyecKnx npenapaTroB
3HAOKPVHHbBIX OPraHoB»

37 Xenesbl cmellaHHON cekpeuun. Perynauums
LEeATENIbHOCTYN XKENE3 BHYTPEHHENU CEKpeLmn

38 IHAOKPUHHBbIE 3a001€BaHNUA U UX JIeYeHue

39 PechnekTopHas Teopusi noBeaeHns

40 CurHanbHble cuctemsl. Peyb. Mamstb. MbilunexHne
KorHutmBHbie hyHKLMN HEPBHOW CUCTEMDI.

41 HapyweHus noBefeHnsi, COBPeMEHHbIE MEeTOAbI
NeYeHus

42 AHaTomusa KocTn. CoeMHEHNS1 KOCTEN

13 OceBow ckenert. [pakTuyeckas padora «U3yyeHue
CTPOEHUS! CKeJleTa YesioBEKA Ha MaKeTax»

a4 CKenetbl NOSICOB KOHEYHOCTEN N CBOOOAHBIX
KOHEYHOCTEN

15 HapyLweHus cTpoeHus CKeNneTHOU CUCTEMbI, UX

npodmnakTuka un nevyeHue




46 CtpoeHue n paboTa MbiLLL,

47 OCHOBHbIE MbILLLbI TENa YenoBeKa
MpocnnakTnka n neyeHne NOBPEXXAECHNIA ONOPHO-

18 ABurarenbHoro annapara. llpaktuyeckas pabora
«0Ka3aHue nepBoi NOMOLLM NPN NOBPEXAEHUN
CKeJieTa v MbiLLy

49 KomnnekcHas npoBepo4dHasa paboTta Ne 3

50 AHaTtomus ceppua. JlabopatopHasi pabota «[lpocmoTp
rMCTONIOrMYECKUX NpenaparToB CepAeYHON MbILLLbI»

51 Pa6ota cepaua. lMpakTuyeckas padora «A3mepenne
apTepuasnbHOro AaBNeHUs U Nynbca»

52 HapyweHus padotbl cepaua. JlabopaTtopHas padora
«3NeKTpokapaunorpacgus»
KpoBeHocHasi cuctema. JlabopaTopHasi pabora

53 «M3yyeHne rucToNnorM4yecKux npenapaToB CTEHOK
cocyaoB»

54 Kpyru kpoBooGpauueHus. lepsas nomoLb npu
KPOBOTEYEHMSAX

55 AHaTtomusa num@aTnyeckon CUCTEMbI




56 BHyTpeHHSsiI cpena opraHn3ma
CoctaB 1 (hoOpMEHHbIE 31IEMEHTbI KPOBU. PUTPOLMTDI

57 1 TpomoOoumTbI. JlTaGopaTopHas padoTta «U3yyeHue
rMCTONOrMYECKNX NpenapaToB KPOBU M OPraHoB
KPOBETBOPEHUS»
CocTaB U (hopMeHHble 371EMEHTbI KPOBU. JIeNKOLMTbI.

58 JlabopaTtopHas pa6ota «3yyeHne rucToNnornyeckux
npenapaToB KpOBM 1 OpraHOB KPOBETBOPEHUS»

59 Ipynnbl KpoBUY

60 MexaHn3Mbl 3aLMTbl OpraHu3ma oT UHeKuun

61 OpraHbl UMMYHHOW CUCTEMbI

62 Bpo)XaeHHbIN U NPUOOPETEHHbIA UMMYHUTET

63 HenHdeKUMOHHBIN MMMYHUTET. UH(eKLMOHHbIe
3a0boneBaHusa 1 UX NpohunakTuka

64 KomnnekcHas nposepoyHas padoTta Ne 4
AHaTomusa fbixaTenbHON cuctemol. JlabopaTtopHas

65 paboTa «M3y4eHne rucTonorMyecKux npenapaToB

opraHoB AbIXaHus»




Jlerkue u abixatenbHble ABMKEHUS. [pakTUYecKas
paoota «3mepeHne o0xBaTta rpyaHON KNeTku B

66
COCTOSIHUM BA0Xa M Bbifoxa. OnpeaenexHne 4acToThbl
LblXaHus»
Fa3o000meH u perynsiuuns abixaHus. lMpakTuyeckas
67 pabota «BnusiHne pa3nnyHbix )akKTopoB Ha YacTOTy
LblXaHna»
68 'vrneHa abixaHusa. 3a6oneBaHUa OpraHoB AbiXaHUs
AHaTOMMS NULLEBAPUTENIbHON CUCTEMDI.
69 JlabopaTopHas pa6oTa «MccnenoBaHve aencTBua
thepMEHTOB CJIIOHbI Ha Kpaxman»
MuwieBapeHne B Xenyake u AeATENbHOCTb NEYEHMU.
70 «M3y4eHue rucToNorMYecKnX npenapaTos OpraHoB
NULLLEBAPUTESIbHOW CUCTEMbI»
V4 MuwesapeHve B KULWIeYHUKe. BcacbiBaHue
79 Perynsuusa nuwesapeHus. FlmrneHa nutaHus.
3aboneBaHus CUCTEMbI NULLEBAPEHNS
CTpoeHue BbifeNnMTeNbHOU cucTeMbl. JlTabopaTopHas
73 pabota «M3yyeHune rmcTonorn4yecKmx npenapaToB

Pa3HbIX Y4aCTKOB NOYKU, MOYETOYHUKA, MOYEBOF0
ny3bips»




®yHKUMOHMpPOBaHUE NoYKN.HepBHas U rymopasnbHas

74 .
perynsiuns opraHoB BbiAEIUTESIbHON CUCTEMbI
75 3aboneBaHus OpraHoB MOYEBbIAENUTENbHON
cucTeMmbl
Myxckas nonoasi cuctema. JlaboparopHasa paéora
76 «3yyeHune rucTonornyeckux npenapaToB OpraHoB
noJIoBON CUCTEMbI»
XeHckas nonosas cuctema. JlabopatopHas pabota
77 «M3y4eHne rucTonormyecKux npenapaTos OpraHos
noJIoBON CUCTEMbI»
78 Bocnpou3seneHune opraHusma 4enoBeka
29 bepemeHHOCTb, €e nnaHnpoBaHune. 3aboneBaHus
noJIoBON CUCTEMbI
80 KomnnekcHas npoBepoyHas pabota Ne 5
CtpoeHue u hyHKuMKM KOXU. lpakTnyeckas padorta
81 «MccnepoBaHue ¢ NOMOLLbIO NYMbl ThUIbHOW U
Naf0OHHOW CTOPOHbI KNCTW»
MpousBoaHbie KoXW. lpakTUyeckas paborta
82 «W3yyeHune rucTonornyeckux npenapaTos

nuaepmuca n gepmbli»




3aboneBaHusa KOXM U UX npeaynpexaesune. Mruexa

83
KOXU

84 Mpucnoco6neHne Yenoseka K MEHSIOLLMMCS
yCNnoBusIM cpefbl

85 Tepmoperynsiuus: pob KOXu 1 COCyi0B

36 ApanTtauuun YenoBeka, ero OpraHoB U TKaHen K
HU3KUM KOHLIEHTPauuam KUCNopoAa U runokKcum

87 LinpkagHbie puTMbl. Agantauum K HeBeCOMOCTH

88 Putmunyeckune npoueccbl XXU3HeAeATENIbHOCTH

89 3aKOHOMEPHOCTU HacneaoBaHUA NPU3HAKOB

90 l'eHbl M HacnepoBaHve NPU3HAKOB

91 MexaHu3mbl onpepaeneHus nona

92 CuenneHHoe HacneaoBaHVe NPU3HAKOB

93 MoaudukaumoHHaa U HacneacTBeHHas
M3MEHYMBOCTb

94 MeTtopbl nccnenoBaHusa HacneacTBEHHOCTU
yenoseka. HacneacTeeHHble 3a00neBaHUSA YE/10BEKA

95 MonynsunoHHasa reHeTUKa YesoBeKa

96 buovHopmaTuka. lreHeTnyeckas MHXXeHepus




MpomexyTouHas atTecTauus / Bcepoccuitckas

97 nposepoyHas padora 1
YenoBek B cucteme XXUBOTHOro mupa. lpaktnyeckas

98 paoota «M3yyeHne ApeBHENLLIEW UCTOPUK U IBOTIOLUN 1 1
YyesioBeKa Ha npuMepe KOJUIEKLMIA U PEKOHCTPYKLIMIA»

99 YHUKanbHbie NPU3HAKN FrOMUHN], 1
CxopcTBO U pa3nnumns YenoBeka u

100 1
4ye10BeK00Opa3HbIX 00e3bsiH

101 Jkonoruyeckune hakTopbl M X AENCTBUE HA 1
OpraHu3m YenoBeka

102 30pOBbE YENI0BEKA KaK CoLManbHasa LLEHHOCTb 1

OBLLIEE KOJINYECTBO YACOB N0 NPOrPAMME 102 12




NPOBEPSIEMbIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHWS OCHOBHOW OBPA30BATEJIbHOW NPOrPAMMDbI

5 KJIACC

Koa nposepsiemoro

MpoBepsiembie NpeaMETHbIE pe3yNbTaTbl 0CBOEHUS OCHOBHOM 00pa3oBaTe/ibHON NPOrpaMmbl OCHOBHOIO 00LLEro

pesynbrarta o0pa3oBaHus

1 Bbuonorus — HayKa 0 XX1UBOW npupopae

11 XapakTtepu3oBaTb OMONOrMI0 KaK HayKy O XXUBOW NPMPOAE; Ha3biBaTb NPU3HAKKU )KMBOI0, CPABHMBATb 00BLEKTbI XKUBOW W
' HEXMNBOW NPUPoAbI

12 MepeuyncnsaTb UCTOYHUKKU OMONOrMYECKUX 3HAHUI; XapaKTepu30BaTh 3HAYEHNE OMONOrNYeCKUX 3HaAHMA AN COBPEMEHHOr0
' yenoseka; npoceccumn, cBsi3aHHbie ¢ 6nonornen (4 — 5)

13 MpuBoanTb NPpUMeEpLI BKNaaa poccuinckux (B Tom yncne: B.U. BepHaackui, A.J1. YnxeBCKuiA) M 3apyOeXHbIX (B TOM Yucne:
' ApuctoTenb, Teocdpact, FMNNoOKpaT) yyéHbIX B pa3Butue Gruonorum

14 NmeTb npepcTaBneHne 0 BaXXHEMLIMX OMONIOrMYECKUX NMpoLEccax M SIBIGHUSX: NUTaHWe, AblXaHWe, TPAHCNOPT BELLECTB,
' pa3apaXxumocTb, POCT, pasBuTUE, ABMKEHUE, Pa3MHOXKEHNe

MpumeHATb GMONOrUYECKNE TEPMUHDBI M NMOHATUS (B TOM YMCIIE: XXUBbIE Tena, Ouonorus, 3KoNorusl, LUTONOrs,, aHaToOMusl,
15 thu3uonorus, OMonormyeckas CUCTEMATUKA, KJIETKA, TKaHb, OpraH, CUCTEMa OPraHoB, OPraHu3m, BUpYC, ABWKEHME,

nuTaHue, (OTOCUHTE3, AbIXaHWe, BbiAENeHWe, pasApaXKUMocTb, POCT, Pa3MHOXEHME, pa3BuUTME, cpeAa O0GMTaHMs,
npupoaHoe coo6LLecTBO, MICKYCCTBEHHOE CO00LLEeCTBO) B COOTBETCTBMM C NOCTAB/IEHHOM 3afjayeil U B KOHTEKCTe




Pasnuyatb no BHewHeMy Buay (M300paxKeHUsIM), CXEMaM U ONMCaHUAM [0SiAEPHble U iAEPHbIE OPraHu3Mbl; pa3nnyHble
ouonornyeckue OODBEKTbI: PACTEHMS,, XKMUBOTHbIX, FPuObl, NUWANHWUKK, O0aKTepUu; NPUPOAHbIE U MCKYCCTBEHHbIE

1.6 .
cooOLecTBa, B3aMMOCBSI3M OPraHU3MoB B NPUPOZHOM U UCKYCCTBEHHOM co00LLecTBaX; npeacTaButenei iopbl U hayHbl
NPUPOAHbLIX 30H 3eMnu; naHawagTbl NPUPOAHBIE U KYNbTYPHbIE
MpoBoauTb onncaHue opraHn3ma (pacTeHusi, XKMBOTHOr0) N0 3afiaHHOMY MNJaHy; BbIAENATb CYLLECTBEHHbIE NMPU3HAKK
1.7 CTPOEHMS W NPOLECCOB XXU3HEAEATENIbHOCTU OPraHW3MOB, XapaKTepu30BaTb OPraHM3mbl Kak Tena XUBOM Npupopbl,
nepe4yncnaTb 0COOEHHOCTU PaCTEHUN, XKUBOTHbBIX, FPMO0B, INLLIAWUHUKOB, OaKTepui U BUPYCOB
18 PackpbiBaTb NOHATUE O cpeae 00MTaHMS (BOAHOW, HA3€MHO-BO3AYLIHOW, NOYBEHHON, BHYTPUOPraHM3MEHHOM), YCNOBUSIX
' cpenbl 06MTaHNs
19 MpuBoanTb NPUMEpDLI, XapakTepu3yoLme NPUCNoco0IEHHOCTb OPraHU3MoB K cpeae 00MTaHus, B3aUMOCBSI3N OPraHu3moB
' B coo0LLecTBax
1.10 Bbinenatb OTNNYMTENIbHBIE NPU3HAKU NPUPOAHDBIX U UCKYCCTBEHHbIX COOOLLECTB
111 AprymeHTMpOBaTb OCHOBHbIE NpaBW/ia NMOBEAEHMA YeNOBEKa B Npupoae W OObACHATb 3HA4YEHME NPUPOAOOXPAHHOM
' LeATeNbHOCTN YE/I0BEKA; aHaIM3MPOBaThb rNnodanbHbIe IKO0rMYeckne npoodnembl
1.12 PackpbiBaTb posib 6M010rMKN B NPaKTUYECKON AEATE/IbHOCTN YeN0BEKA
113 JleMOHCTPMpPOBaTb HAa KOHKPETHbIX NpUMepax CBS3b 3HAHMW OMONOrMM CO 3HAHWAMW NO MaTeMaTuKe, NpeamMeTam
' ryMaHMTapHOro LKA, C Pa3NIN4HbIMN BUAAMM UCKYCCTBA
BbINONHATL NpakTMyecKue padoTbl (NOMCK MHGOPMaLMK C MCNOJIb30BAHUEM Pa3/IMYHbIX UCTOYHUKOB; ONUCAHUE OPraHn3ma
1.14 no 3agaHHOMy nnaHy) v nabopaTtopHbie padoTbl (paboTac MWMKPOCKOMNOM; 3HAKOMCTBO C Pa3/iMyHbIMM crnocodammu

U3mMmepeHua n cpaBHeHUs XXUBbIX Oﬁ'beKTOB)




MpumeHaTb metoabl OGuonorun (HabniopeHue, onucaHve, Knaccuukauus, U3MepeHue, IKCNEPUMEHT): NPOBOAUTbL

1.15 HaOnopeHusa 3a opraHM3Mamm, onncbiBaTb OMONOrMYecKne 00bEKTDI, MPOLLECChl U ABNIEHUS; BbINONHATD OMOIOrMYECKUN
PUCYHOK U U3mepeHne 6Monoruyeckux 00beKToB

116 Bnapetb npuémammn paboTbl ¢ NynoW, CBETOBbIM M LM(POBLIM MUKPOCKONaMu NpU paccmaTpuBaHUM OMONOrMYEcKMX
' 00beKToB

117 CoOntopatb npaBuia 6esonacHoro Tpyaa npu padore ¢ y4eOHbIM U NabopaTopHbIM 000pyAOBaAHWEM, XUMMYECKOMN NOCYA0N
' B COOTBETCTBUM C MHCTPYKLMSIMN Ha YPOKE, BO BHEYPOUHOWN AeATeNbHOCTH

118 Wcnonb3oBaTb Npu BbINONHEHUM YYEOHbIX 3afaHMA HAY4YHO-NONYASIPHYIO nuTepaTypy no Ouonormu, cnpaBoOYHbIE
' matepuansl, pecypcbl cetn UHTepHeT

1.19 Co3paBaTb MMCbMEHHbIE U YCTHbIE CO0OLLEHUS, FPaMOTHO MCNONb3YS MOHSATMMHLIN annapaT u3y4yaemoro pasaena 6uonormm

6 KJIAGC

Kop, npoBepsiemoro

lMpoBepsiemble NpeAMETHbIE Pe3ynbTaTbl 0CBOEHUSI OCHOBHOW 00pa30BaTeNbHOM NPOrpaMMbl OCHOBHOIO 06LLEro

pesynbtata oOpa3oBaHus
1 PacTutenbHbIn OpraHn3m
1.1 Xapakrtepu3oBaTb 00TAaHMKY KaK OMONOrMYecKyio HayKy, e€é pasaesbl U CBSA3W C APYrMMN HAYKaMU U TEXHUKOW




MpuBoanTb NPpUMEpPDLI BKAaAa poccuinckux (B Tom yncne: B.B. lokyyaes, K.A. Tumupa3ses, C.I'. HaBawumH) u 3apyoexxHbix (B

1.2 N
Tom yucne: P. F'yk, M. Manbnury) yuyéHbix B pasBUTHE HayK O pacTeHUAX
MpumeHsiTb Guonornyeckue TEPMUHbI U NOHATMSA (B TOM Yucne: 00TaHMKA, pacTUTeNbHAs K/ETKa, pacTUTeNbHas TKaHb,
13 OpraHbl pacTeHWi; CUCTEMa OPraHoB pacTeHUs — KOpeHb, noder, No4ka, IMCT, BUAON3MEHEHHbIE OpraHbl, LIBETOK, NJ0A,
' CeMsi; pacTUTEIbHbIA OpraHu3M, MUHepanbHoe nuTaHue, hOTOCUHTE3, AbIXaHME, POCT, pa3BUTHE, PA3MHOXEHME, KJIOH,
pa3apaxumocTb) B COOTBETCTBMM C NOCTAB/IEHHON 3aia4ei U B KOHTEKCTe
OnucbiBaTb CTPOEHME N XXU3HEAEeATeNIbHOCTb PACTUTEJIbHOr0 OpraHu3mMa (Ha npumMepe NOKPbITOCEMEHHbIX UK LIBETKOBbIX):
1.4 nornoLweHue BoAbl U MUHEepanbHoe NUTaHue, (POTOCUHTE3, AbIXaHUe, TPAHCMOPT BELWECTB, POCT, pa3MHOXXEHNe, pa3BUTHE;
CBSI3b CTPOEHMSI BEreTaTUBHbIX U reHepaTMBHbIX OPraHoB PacTEHUN C UX (DYHKLMAMM
15 Paznuyatb M onucbiBaTb XXMBble U repOapHble 3K3EeMNAsipbl pacTeHUA N0 3afAaHHOMY MJ1aHY, YacTU PacTeHWi no
' n300paxeHnam, cxemam, MOAensiM, Mynskam, penbeHbiM Tabnmuam
16 Xapakrtepu3oBaTb NPU3HAKU pacTeHWI, ypOBHN OPraHU3aLMmn PacTUTESIbHOr0 OpraHu3mMa, YacTu pacTeHUN: KNeTKKN, TKaHu,
' OpraHbl, CACTEMbl OPraHoB, OpraHu3m
1.7 CpaBHMBaTb pacTUTENbHbIE TKAHU N OPraHbl PpacCTEHNA MeXAY Co60iM
BbInonHATL NpakTUYEecKne U nadopatopHbie padoTbl N0 Mopchonormu n (HU3MONOrMU PacTeHnd, B TOM Yucne padoTbl ¢
1.8 MUWKPOCKOMNOM C NMOCTOSSHHbIMM ((DMKCMPOBAHHbIMM) U BPEMEHHbIMU MUKponpenapaTamun, nccnepoBaTtenbckue padoTbl ¢
MCNoNb30BaHWeM NPUOGOPOB M MHCTPYMEHTOB Lt poBoi nabopaTopun
Xapakrtepu3oBaTb NpoLecchbl XXU3HeAEATEe/IbHOCTU pacTeHWW: NOrnoweHue Boabl U MUHepasibHoe nuTaHue, (hoTOCUHTES,
1.9 ObiXxaHue, pocT, pa3BuUTHE, CMOCOOblI €CTECTBEHHOr0 M WCKYCCTBEHHOr0 BEreTaTMBHONO0 Pa3MHOXXEHUSl; CeMeHHoe
pasMHOXeHue (Ha npumepe NOKPbITOCEMEHHbIX WK LIBETKOBbIX)
110 BbiSIBNASATb NPUYUHHO-CNEACTBEHHbIE CBAAI3N MEXAY CTPOeHWeM U (hYHKLUMSMU TKaHE!d U OPraHoB pacTeHWW, CTPOEHUEM U

XU3HEeesATesIbHOCTbIO PacTeHUi




1.1 KnaccuduuupoBatb pacTeHUs U UX 4acTu N0 pa3HbiM OCHOBAHUAM
00BbACHATL PONb PacTeHWA B NPUPOAE U XKU3HM YenoBeKa: 3HauyeHne ()OTOCMHTE3a B NMPUPOAE U B XKU3HM YENOBEKa;
1.12 OMONOruYecKoe M X03AUCTBEHHOE 3Ha4YeHWe BUAOM3MEHEHHbIX N00eroB; X03SMCTBEHHOE 3HAa4YeHWe BereTaTuBHOIO
pasMHOXeHuUs
1.13 MpUMEHATb NONYYEHHbIE 3HAHMSA [U1A BbipalUBaAHWUSA N Pa3MHOXXEHMS KYNbTYPHbIX PACTEHUN
114 Wcnonb3oBaTb meTofbl OMonorun: NPpoBOAUTb HA0IOAEHUA 32 PaCTEHUSIMK, ONMCbIBATb PAacTeHUs U MX 4acTW, CTaBUTb
' npocTenwme 6MONOrMYECKMe ONbITbl U IKCNEPUMEHTDI
115 CoOntopatb npaBunia 6e3onacHoro Tpyaa npu padore ¢ y4eOHbIM M 1abOpPaTOPHbIM 000pYA0BAHUEM, XMMNYECKOMN NOCYA0N
' B COOTBETCTBMM C UHCTPYKLMUAMM HA YPOKE N BO BHEYPOUYHOIN AeATENIbHOCTH
116 JleMOHCTpMpPOBaTb Ha KOHKPETHbIX NPUMeEpax CBSi3b 3HAHWIA OMONIOrMM CO 3HAHUAMM NO MaTemaTuke, reorpacum,
' TEXHONOruw, NpeamMeTaM ryMaHMTapHOro LKA, ¢ pa3nuyHbIMM BUAAMM UCKYCCTBA
117 Bnapetb npuémamu padoTbl ¢ 6MoNorMYecKoin nHopmaumen: hopmynupoBaTb 0CHOBAHUS ANS U3BJIEYEHUSA U 0000LLEeHUS
' MHGopMaLum U3 ABYX NCTOYHMKOB; Npeodpa3oBbiBaTh MH(HOPMALMIO U3 OLHON 3HAKOBON CUCTEMbI B APYrYHO
1.18 Co3naBaTb MMCbMEHHbIE M YCTHbIE COOOLLLEHMS, FPaMOTHO UCNOJb3YS NOHATWIHBIA annapaT u3yyaemoro pasaena ouonorum
7 KJIACC

Koa nposepsiemoro
pesynbrara

NpoBepsiembie NnpeAMETHbIE pe3yNbTaTbl 0CBOEHUS OCHOBHOM 00pa30BaTeNbHO NPOrpaMmMbl OCHOBHOIO 00LLEr0
oOpa3oBaHus

1

CuctemaTtuka pacteHun




XapakTepn3oBaTb NpuHUMNbI KnaccuuKauum pacTeHuil, OCHOBHble CUCTEMaTMYeCKMe rpynnbl pacTeHuii (Bopopocnu,

1.1
MXW, N1ayHbl, XBOLUM, NANOPOTHNKK, FrONIOCEMEHHbIE, MOKPbITOCEMEHHbIE WM LIBETKOBbIE)
12 MpuBoanTb Npumepbl BKNaaa poccuickux (B Tom yucne: H.U. Basunos, U.B. MuyypuH) u 3apyoexHbix (B Tom yucne: K.
' JInnnen, J1. Mactep) yyéHbIX B pasBUTUE HAYK O pacTeHUNAX, rpudax, NUIANHUKaX, OaKkTepusax
MpumeHaTb GUONOrUYECKNE TEPMUHDI U MOHATUS (B TOM YMCie: 60TaHUKA, IKONIOrUsl paCTEHNIA, MMKONOrusl, 6aKTeprosorus,
cucTemaTuka, LapcTBo, 0TAEeN, Knacc, CeMeUcTBo, poA, BUA, XXU3HEHHas hopma pacTeHuid, cpefa 00MTaHus, pacTUTeNIbHoe
1.3 c000LLeCcTBO, BbICLUME PACTEHUS, HU3LUXE PAaCTEHUS, COPOBbIE pacTeHUsl, CeMeHHbIe PacTeHUs, BOJOPOC/IN, MXH, N1ayHbI,
XBOLM, MAnoOPOTHWUKW, TFONIOCEMEHHble, MNOKPbITOCEMEHHble, OakTepun, rpuObl, JNUWAWHWKKM) B COOTBETCTBUM C
NocTaBNIeHHOW 3aa4eil U B KOHTEKCTe
14 Pa3nuyatb M onuCbIBaTb XXUBble U repdapHble 3K3eMMspbl PaCTEHMH, YaCTU PacTeHMit No U300pa)KeHUsIM, cxemam,
' MOZENAM, MyNisHKam, penbedHbiM Tabnuuam; rpudbl No U300paXKeHUsIM, CXxemam, Mynskam; 6aKkTepumn no N306pa)keHnsam
1.5 BbiSIBNSTb NPU3HAKKU KNACCOB NOKPbITOCEMEHHbIX, UM LIBETKOBbIX, CEMEWACTB ABYAO0JIbHbIX U OAHOAOJIbHbIX PACTEHUN
16 OnpepensaTb CUCTEMATUYECKOE NMOJIOKEHUE PACTUTENIbHOr0 OpraHM3ma (Ha npumepe NOKPbITOCEMEHHbIX, WU LIBETKOBbIX)
' C MOMOLLbIO ONPEAENNTEIbHON KapTO4KK
BbINONHATL NpaKTUYECKUe M nadopaTopHbie paboTbl N0 CUCTEMATMKE PAacTEHMH, MUKOJIOTUM U MUKPOOMOIOrMK, B TOM
1.7 yucne paboTbl C MUKPOCKONMOM C MOCTOSIHHbIMM ((hMKCMPOBAHHbIMM) M BPEMEHHbBIMM MUKpOnpenapaTamu,
nccnenoBartesibckue padoTbl ¢ UCNONIb30BAHMEM NPMOOPOB M MHCTPYMEHTOB LucpoBon nabopaTopuu
1.8 Bbigensitb CyLeCTBEHHbIE NPU3HAKU CTPOEHUS W XXN3HEAEeATENIbHOCTH PacTEHNIH, OaKTepuin, rpudoB, NMLIANHMKOB
19 NpoBoauTb onucaHue M cpaBHUBATbL MeXAY C000M pacTeHus, rpuodbl, NUIWANHUKKA, OaKTepUM NO 3aAaHHOMY NNaHy; aenartb

BbiBOAbl HAa OCHOBE CPpaBHEHUA




1.10 OnucbiBaThb YCNOXXHEHWE OpPraHU3aLuM pacTeHU B X0A€e 3BOJIIOLMN PacTUTENbHOr0 MUpa Ha 3eme

1.11 BbiSBNSATb 4epTbl NPUCNOCOG/IEHHOCTU PAaCTEHUI K cpefie 00MTaHMS, 3HaYEHUE IKONOrn4yecknx (hakTopoB IS pacTeHUn

112 Xapaktepu3oBaTb pacTuTEsibHbie COOOLECTBA, CE30HHbIE W MOCTYyNaTeNbHble W3MEHEHUS PaCTUTENIbHbIX COOOLLECTB,
' PacTUTENbHOCTDb (PAaCTUTENbHBIW NOKPOB) MPUPOAHBIX 30H 3eMn

113 MpuBoaMTbL NPUMEPDI KYNbTYPHbIX PACTEHWUIA N NX 3HAYEHWUE B XKU3HU YEJI0BEKA; MOHMMATb NPUYUHDbI U 3HATb MEPbI 0XPaHbl
' pacTMTeNbHOro Mmupa 3emnu

114 PacKpbiBaTb ponb pacTeHUi, rpuooB, NMLLAWHUKOB, 0aKTEPUA B NPUPOAHDBIX COOOLLECTBAX, B X03SWCTBEHHON AESATENbHOCTU
' YyenoBEKa M ero NOBCEAHEBHOM XN3HW

115 JleMOHCTpMpOBaTb Ha KOHKPETHbIX NPMMEpax CBA3b 3HaHWI OMONOrMKM Co 3HaAHMAMM N0 MaTeMaTuke, hm3uke, reorpacum,
' TEXHOJI0ruuW, nuTepaType, TEXHOJIOrUM, NpeAMeTamM ryMaHUTapHoOro UMKNa, C pa3/IMyHbIMKU BUAAMM UCKYCCTBA

116 Wcnonb3oBaTb meToabl OMOMOrMK: NMPOBOAUTL HAONIOAEHUA 3a PacTeHMAMM, GakTepusamu, rpudamu, NUANHUKaMM,
' OMMCbIBATb UX; CTABUTb NPOCTENLLME OUONOrNYECKUE ONbITbl U AKCNEPUMEHTDI

117 CoOnopatb npaBuna 6e3onacHoro Tpyaa npv pabore ¢ y4eOHbIM 1 n1abopaTOPHbIM 000pYA0BAHMEM, XMMUYECKOW NOCYA0N
' B COOTBETCTBUM C MHCTPYKLMSIMMN HA YPOKE W BO BHEYPOUHOM AeATESIbHOCTH

118 BnapeTtb npuémamu padoTbl ¢ OMoNOrMYecKoin nHopmaumen: hopmynnpoBaTb OCHOBAHWS ANS U3BJIEYEHUSA U 0000LLEeHUS

MHopmaLumn N3 HECKOJIbKUX (2 — 3) UCTOYHUKOB; NPeoOpa30BbIBaTb MH(HOPMALMIO U3 OAHOW 3HAKOBOW CUCTEMbI B APYIYIO




Co3pnaBaTb NMMCbMEHHble U YCTHble COOOLUEHWSl, FPAMOTHO MCNONb3ysl MOHATUIHBLIA annapaT M3yyaemoro paspena

1.19 . . .
ouonoruu, cCONpoBOXAATb BbICTYNJIEHWE NPe3eHTaLuen ¢ y4éToMm 0COOEHHOCTEeN ayauTOpUN CBEPCTHUKOB
8 KJIACC
Kop, npoBepsiemoro MpoBepsiembie NpeaMeTHbIE pe3ynbTaTbl 0CBOEHUSI OCHOBHOW 00pa30BaTesibHOW NPOrpamMmmbl 0CHOBHOIO 00LLEro
pesynbrarta o0pa3oBaHus
1 JXKVBOTHbIN OpraHu3m
1.1 Xapaktepu3oBaTb 300J10r1i0 Kak OMOIOrMYECKYI0 HayKy, eé pasaenbl U CBA3b C APYrMMU HayKaMu U TEXHMKON

XapakTepu30BaTb NPUHLMNBI KJIaCCU(MKALIMK XKNBOTHBIX, BUAL KaK OCHOBHYH) CUCTEMATUYECKYI0 KaTeropuio, 0CHOBHbIE
1.2 CUCTeMaTMyeckue rpynnbl XWUBOTHbIX (MpocTeilune, KWULIEYHOMOJIOCTHbIE, MJIOCKME, KPYr/ble M KOJbYaTbie 4YepBu;
YIEHUCTOHOIUE, MOJJTIOCKM, XOP/A0BbIE)

Mpusoautb NpuMepbl BKNapa poccunckux (B Tom yncne: A.0. Kosanesckun, K.U. CKpsaduH) n 3apy06eXxHbIX (B TOM Yucne:

1.3
A. leBeHryk, X. KioBbe, 3. [eKKenb) y4éHbIX B pasBUTUE HAYK O XXMBOTHbIX




MpumeHsTL GMONOrUYECKUe TEPMUHBI U MOHATUS (B TOM YNC/IE: 300/10TUsl, 3KONOTUSl XKUBOTHbIX, 3TOJIOUS, Nae030010rMs,
CMCTEMATUKa, LLapCcTBO, TUM, OTPSA/, CEMECTBO, PO, BN/, XXMBOTHas K/IETKa, XXMBOTHAs TKaHb, OPraH XXMBOTHOr0, CUCTEMbI

1.4 OpraHoB )XMBOTHOI0, XXMBOTHbI OPraHW3m, NUTaHue, AbiXaHue, PocT, pa3BUTHe, KPOBOOOPaLLEHME, BbileNIeHne, onopa,
[BWKEHNE, pa3MHOXEHWe, NapTeHoreHes3, pasapaXKMmocTb, pednekc, opraHbl YyBCTB, NOBEAEHWE, cpeAa 00MTaHUS,
NPUPOAHOE cO0OLLECTBO) B COOTBETCTBUM C NOCTAB/IEHHON 3aAa4ei N B KOHTEKCTE
15 PackpbiBaTb 00L1Me NPU3HAKMN XKNBOTHDBIX, YPOBHM OPraHU3aLuM XXMBOTHOIO OPraHM3ma: KJIETKW, TKaHWU, OpraHbl, CUCTEMbI
) OpraHoB, OpraHu3m
1.6 CpaBHMBATb XXMBOTHbIE TKAHN W OPraHbl XKMBOTHbIX MEXAyY Co00M
17 OnucbiBaTb CTPOEHUE U XKN3HEAEATENIbHOCTb XUBOTHOr0 OpPraHW3Ma: Onmopy W ABWXEHWe, NMUTaHWe M NULLEBapPEHUe,
' AbIXaHWe W TPAHCNOPT BELLECTB, BbileNIEHNE, PEryNALMIO U NOBEAEHNE, POCT, Pa3MHOXKEHWE U pa3BUTHE
18 Xapakrepu3oBaTb NpoLecChl XXU3HEAEATENIbHOCTU XNBOTHbIX M3Y4aeMbiX CUCTEMATUYECKMX rPynn: ABWKEHWE, NUTaHKe,
' [bIXaHne, TPAHCMOPT BELLECTB, BbiAE/IEHUE, Perynsaumio, noBefeHne, pocT, pa3BuTne, pa3amMHOXKEHUe
19 BbiIBNSITb NPUYUHHO-CNIEACTBEHHbIE CBA3U MEXAY CTPOEHMEM, XXWU3HEAEATENIbHOCTbIO U CPeAoi 00MTaHWUSA XXUBOTHbIX
' M3y4yaeMbIX CUCTEMATUYECKMNX rpynn
110 Pa3nuyatb M ONMCbIBATb XMBOTHbIX U3Yy4aeMbiX CUCTEMATUYECKMX rpynn, OTAENbHble OpPraHbl U CUCTEMbl OPraHoOB Mo
' cXxemam, moensiMm, Mynshkam, penbedgHboiM TadnuLam; NPoCcTeALLUX — N0 U300paXKEHUAM
1.11 BbiIBNSATb NPU3HAKU KNTACCOB YIEHMCTOHOIMX U XOPA0BbIX; OTPSAA0B HACEKOMbIX N MJIEKONUTAIOLLMUX




BbINoONMHATb NpaKTUYECKue 1 1abopaTopHbie paboTbl no Mopcgonorum, aHatoMmumn, GU3MoNoruk U NOBEAEHUIO XXUBOTHDIX, B

1.12 TOM uucne pabdoTbl C MWUKPOCKONOM C MOCTOSHHbIMM ((PUKCUPOBAHHBIMM) M BPEMEHHbIMM MUKponpenapaTamm,
nccnepoBaTesibckue padoTbl ¢ MICNOIb30BaHWEM NPUOOPOB U MHCTPYMEHTOB LugpoBoin nadopaTopun
1.13 CpaBHMBaTb NpeAcTaBUTENEN OTAEJIbHbIX CUCTEMATUYECKNX FPYNN XXMBOTHBIX U fieNaTh BbIBOAbI HA 0CHOBE CPaBHEHUS!
1.14 KnaccudununpoBatb XXMBOTHbIX HA 0CHOBaHWM 0COOEHHOCTEN CTPOeHUS
1.15 OnucbiBaTh YCNOXKHEHUE OPraHn3aLMm XXUBOTHBIX B X0i€ 3BOJIIOLMM XXMBOTHOr0 MMpa Ha 3emsne
1.16 BbisiBNSITb YepTbl NPUCNOCOOEHHOCTU XKMBOTHDBIX K cpefie 00MTaHUs, 3Ha4YEHNe IKONI0rmyeckunx hakTopoB ANst XKUBOTHbBIX
1.17 BbiIBNSITb B3aUMOCBSI3M XXMBOTHbIX B MPUPOAHBIX CO0OLLECTBAX, LIENN NUTaHUS
118 YctaHaBnuBaTb B3aMMOCBSI3U MXMBOTHbIX C PacTEHUsIMW, rpudamu, NULIANHMKAMW W OaKTepusiMM B NPUPOAHbLIX
' coo0LLecTBax
119 XapakTtepu3oBaTb XXUBOTHbIX NPUPOAHBLIX 30H 3eM/IM, OCHOBHbIE 3aKOHOMEPHOCTW PacnpoCcTPaHeHWUs! XXWUBOTHbLIX MO
' nnaxere
1.20 PacKpbiBaTb poJib XXMBOTHbIX B NPUPOAHBIX COOOLLECTBAX
PackpbiBaTb poJib AOMALUHUX U HENPOAYKTUBHBLIX XWUBOTHbIX B XXWU3HU 4YeN0BeKa; pPosib NPOMbIC/IOBbIX XXUBOTHbIX B
1.21 X035IMCTBEHHOW AESATENIbHOCTU YENI0BEKA M €r0 NOBCEAHEBHOM XXN3HU; 00bSICHATb 3HAYEHNE XXUBOTHbIX B MPUPOAE U XKU3HU
YyesioBeKa
1.22 MoHMMaTbL NPUYUHBI U 3HATb MEPbl 0XPaHbl XKMBOTHOIO Mupa 3emnu
123 JleMOHCTPMPOBaTb HA KOHKPETHbIX MpuUMepax CBA3b 3HAHWW OMONOrMKM CO 3HAHUSMM NO MaTemMaTuKe, (hU3MKe, XUMUM,

reorpacuu, TEXHONOrUK, NpeaMeTaM rymaHMTapHoOro LMKNa, ¢ pasindHbiMU BUAAMMN UCKYCCTBA




Wcnonb3oBaTh MeToAbl OMONOrMK: NPOBOAUTL HAONIOAEHNS 32 XKUBOTHLIMUW, ONUCHIBATb XXUBOTHBIX, UX OPraHbl U CUCTEMbI

1.24 .
OpraHoB; CTaBUTb NPOCTENLLME OUONOrNYECKUE ONbITbI U 3KCNEPUMEHTDI
125 CoOniopatb NnpaBuna 6e3onacHoOro Tpyaa npu padore ¢ y4yeOHbIM 1 1ab0paTOPHLIM 000pYA0BAHMEM, XMMUYECKOMN NOCYA0N
' B COOTBETCTBUM C MHCTPYKLMSIMM HAa YPOKE U BO BHEYPOUHOW AEATENIbHOCTU
126 BnapeTtb npuémamu padoTbl ¢ 6Monormyeckon uHopmaumen: opMmynmpoBaTb 0CHOBAHWA 1S U3BJIEYEHUS M 0000LLEHNS
' nHopmauumn n3 HecKonbKux (3 — 4) UCTOYHUKOB; NPeoOpa30BbIBaTb UH(HOPMALIMIO U3 OAHOM 3HAKOBOW CMCTEMbBI B AAPYTYI0
197 Co3paBaTb NMUCbMEHHbIE U YCTHble COOOLIEHMS,, FPAaMOTHO MCMONb3ys MOHATWAHBLIA annapat W3yyaemoro pasgena

Guonorum, conpoBoXAaThb BbICTYN/IEHUE NPe3eHTaLuei ¢ y4ETOM 0COOEHHOCTEH ayaAUTOpPUU CBEPCTHUKOB

9 KJIACC

Koa nposepsiemoro

MpoBepsiemMbie NpeaMETHbie Pe3yNbTaTbl 0CBOEHUS OCHOBHO 00pa30BaTesIbHOM NPOrpaMmbl OCHOBHOIO 00LLEro

pe3ynbrata o6pa3oBaHus
1 Yenosek 1 ero 340poBbe
11 XapakTepn3oBaTb HayKu 0 YeJIOBEKE (aHTPOMOJIOrvio, aHAaTOMWIO, (DU3WONIOrMI0, MEAULMHY, TUrMeHy, 3KOJNOrulo
YeJI0BEKa, MCMXOJIOTNI0) N UX CBA3M C APYTUMM HAYKaMU U TEXHUKOM
00bACHATD MONOXKEHUe YENoBeKa B CMCTEME OPraHWYecKoro MUpa, €ro NPOUCXOXKAEHUE; OT/IMYMA YeNl0BEKa OT
1.2 )KMBOTHBIX; NPMCNOCOGNIEHHOCTb K Pa3/IMyHbIM 3KONOruYeckum (hakropam (YenoBeyeckue pachbl M afanTUBHbIE TUMbl

niopiei); PoACTBO YEN0BEYECKMX pac




MpuBoanTb NpUMeEpbI BKNaaa poccunckux (B Tom yucne: .M. Ceyenos, W.M. Masnos, U.N. MeyHukoB, A.A. YXTOMCKUA,

13 N.K. AHoxuH) u 3apybexHbix (B Tom uucne: Y. lapsei, K. bepnap. JI. Mactep, Y. [lapBuH) y4éHbIX B pasBuTue
npeAcTaB/IEHNA 0 NPOUCXOXKAEHNN, CTPOEHUN, XXU3HEAEATENIbHOCTHU, NOBEAEHNN, IKOJIOrMKN YeN0BEKa
MpuMeHaTb OMONOrMYyeckue TEPMUHbI W MOHATUSA (B TOM YMCAE: LMTONIONUSA, FMCTOJNIONUS, aHAaTOMUS YENOBEKa,
chusnonorus 4eNnoBeka, rMrneHa, aHTPonosIorns, 3K0J1I0rusl 4eNI0BEKa, KNeTKa, TKaHb, OpraH, CUCTEMa OpraHoB, NUTaHue,
14 AblXaHue, KpoBooOpalieHne, 0OMeH BELeCTB U NpPeBpalleHne 3HEepruun, ABWXEHME, BbiaeneHue, pocT, pasBUTHE,
noBefieHne, pa3MHOXXEHUe, pa3apaXKMMOCTb, perynsuus, roMeocTas, BHyTPEHHSIS cpeAa, UMMYHMUTET) B COOTBETCTBMM C
NOCTaB/IEHHOW 3afia4en U B KOHTEKCTE
15 MpoBoauTb ONMCaHWe NO BHELWHEMY BuAy (M300paXKeHMio), cxemam 00LMX NPM3HAKOB OpPraHu3ma 4esioBeKa, ypoBHe
' €ro OpraHv3auumn: KNEeTK1, TKaHu, Opraibl, CUCTEMbl OpPraHoB, OpraHu3m
16 CpaBHMBaTb KJIETKM pa3HblX TKaHeW, rpynn TKaHeW, OpraHbl, CUCTEMbl OPraHOB YeJIOBEKa, MNpoLecChl
' XU3HeaeATeNIbHOCTN OPraHn3Ma 4YenoBeKa; Aenartb BbiBOAblI HA 0CHOBE CPaBHEHMS
17 Pasnuyatb OMONOrUYeCKM aKTUBHbIE BELLECTBA (BMTaMMHbI, (hepMeHTbl, FOPMOHbI), BbISIBNISAITb UX POSb B npoLecce
' 00MeHa BeLecTB U NPeBpPaLLEHNs 3HepPrum
XapakTtepu3oBaTb OMONOrMyeckue npoueccbl: 00MEH BEWECTB W NpeBpalieHne IHEepruv, nuTaHue, AblXaHue,
1.8 BblA€JIEHWEe, TPAHCMNOPT BELLECTB, ABWXEHWEe, POCT, perynsums (YHKUMA, WMMYHUTET, NOBEAEHME, pPa3BUTHE,
pa3MHOXeHWe YenoBeKa
19 BbIIBNSITb NPUYUHHO-C/IEACTBEHHDbIE CBA3U MEXAY CTPOEHUEM KJIeTOK, OpraHoB, CUCTEM OPraHOB OpraHu3ma 4enoBeKa
' M NX (DYHKLUMAMK; MEXAY CTPOEHMEM, XKN3HEAEATENIbHOCTbIO U Cpeaon 00MTaHUA YenoBeKa
110 MpumeHaTb GKMONIOrMYECKUE MOAENU ANS BbISIBIEHUS 0COOEHHOCTEN CTPOEHUS U (hYHKLIMOHUPOBAHUS! OPraHoB U CUCTEM

OpraHoB 4yenoBeka




1.1

00OBACHATb HEPOrymMopasibHyl0 PEryNsLmio NPOLECCOB XXN3HEAEATENIbHOCTM OpraHM3mMa 4YenoBeKa

1.12

Xapakrepu3oBatb M CpaBHUBAaTb 0€3YCNOBHbIE W YCJIOBHble peieKCbl; HAacNeACTBEHHble W HEeHacNeACTBEHHbIe
nporpamMmmbl NnoBeAeHWUs; 0COOEHHOCTM BbiCLUEA HEPBHOW AEATENbHOCTN YenoBeKa; Buabl NOTPEOHOCTEeN, MamsaTy,
MbILLJIEHUS, PEYU, TEMNEPAMEHTOB, 3IMOLIUNA, CHA; CTPYKTYPY (DYHKLMOHANbHBIX CUCTEM OpPraHU3Ma, HanpaBJ/IEHHbIX Ha
[IOCTWXEHUE NOJNE3HbIX MPUCNIOCOOUTENbHBIX Pe3y/ibTaToB

1.13

PasnuyaTb HacneacTBeHHble W HEHACNeACTBEHHble (MH(EKLMOHHbIe, HeMH(EKLUUOHHbIE) 3a00NeBaHNA YENOBeKa;
00bACHATb 3HaYeHUe Mep NPoUNaKTUKKM B NpeaynpeXxaeHun 3a6oneBaHuit Yenoseka

1.14

BbINONHATL NPaKTUYECKMe 1 nabopaTopHblie paboTbl N0 MophosI0ruKM, aHaTOMKUKM, (hM3MoNOruM N NOBEAEHMNIO YESI0BEKA,
B TOM uucie padboTbl C MUKPOCKOMOM C NOCTOSIHHbIMW ((PUKCUPOBAHHLIMM) M BPEMEHHbIMW MUKpoOMnpenapaTamu,
nccnepoBartesibckue padoTbl ¢ MICNOIb30BaHUEM NPUOOPOB U MHCTPYMEHTOB LUpoBon nabopaTopun

1.15

PewwaTb KayecTBEHHbIE U KOIMYECTBEHHbIE 3aAayu, UCNO/b3ys OCHOBHbIE NOKa3aTenu 340P0OBbS YenoBeKa, NPoBoOANTD
pacyéTbl M OLLEHMBATb NOJTyYEHHbIE 3HAYeHUS

1.16

HasbiBaTb U aprymeHTMpPoOBaTb OCHOBHbIe MPUHLMUMbI 3[A0POBOro 06pa3a XW3HW, METOAbl 3alUTbl U YKPEnneHus
3[10pPOBbsl YesioBeKa: cGanaHCMpoBaHHOe NUTaHWe, COOMI0AeHNEe NPaBUA JIMYHOW TUTUEHbl, 3aHATUS U3KYNbTYPOi 1
CMOPTOM, pauuoHanbHas OpraHu3auusi TPyAa W NOJIHOLEHHOTO OTAbIXa, MO3UTUBHOE 3MOLVOHAJNIbHO-NCUXMYECKOE
COCTOsIHNE

1.17

Wcnonb3oBaTb NpMOOPETEHHbIE 3HAHWUS U YMEHMS Ansi coONoAeHUs 340pOBOro o6pasa XW3HW: cOanaHCMPOBAHHOIO
NUTaHuns, (hM3n4ecKon akTUBHOCTKN, CTPECCOYCTONYMBOCTU, ANt UCKNIOYEHUS BPEAHbIX NPUBbIYEK, 3aBUCUMOCTEN




BnapeTh npuémamu oKa3aHWs NepBOi MOMOLLM YesI0BEKY NpW NoTepe CO3HaHWS, CONMHEYHOM W TenaoBOM yaape,

1.18 OTPaBNIEHWUN, YTOMJIEHUM, KPOBOTEYEHUU, TPaBMaxX MSArKMX TKaHeW, KOCTEW CKeneta, OpraHoB 4yBCTB, 0XOrax W
O0TMOPOXXEHMNAX
IleMOHCTPMPOBATb Ha KOHKPETHbIX NpUMepax cBA3b 3HAHMA HayK 0 4YeJI0BEKe CO 3HAHUSIMW NPeAMEeTOB eCTeCTBEHHO-
1.19 Hay4yHOro M ryMaHWTApHOro LUMKNOB, Pa3/InyHbIX BUAOB WCKYCCTBA; TexHonorun, OCHOB 6e30MmacHOCTM U 3aWMUThI
PoauHbl, hn3n4eckon KynbTypbl
1.20 Wcnonb3oBaTtb MeToabl Ouonorun: Hadbnwpatb, U3MEpPSiTb, ONUCbIBAaTb OPraHU3M 4YesIoBeKa WM Npoueccbl €ero
' XU3HefesATeIbHOCTH; NPOBOAUTL NPOCTENLLNE UCCNIEA0BaHNS OPraHU3Ma Yesl0BeKa N 00bSACHATb UX pe3ynbTathbl
191 CoOnopatb npaBuna 0esonacHoro Tpyaa npu pabore ¢ y4eOHbIM M nabopaTopHbiM 000pYAOBaHMEM, XMMMUYECKON
' nocyaoM B COOTBETCTBUM C MHCTPYKLMAIMM HA YPOKE U BO BHEYPOUYHOW AEATENIbHOCTH
Bnapetb npuémammn pa6otbl ¢ Ouonormuyecko HuHcopmauueinn: (opMmynupoBaTb OCHOBAHUA [N M3BJIEYEHUS W
1.22 0000LeHna UHhopMaLmMn U3 HECKOJIbKUX (4 — 5) MCTOYHUKOB; Npeodpa3oBbiBaTb MH(OPMALUIO N3 OHON 3HAKOBOW
CUCTEMbI B APYIYIO
1923 Co3paBaTb NUCbMEHHbIE U YCTHble COOOLLEHUSl, FPAMOTHO MCNONb3ys MOHATUMHLIA annapat W3y4YeHHOro pasfena

Ouonoruu, cCONPoBOXAAaTb BbICTYNEHWE Npe3eHTauuen ¢ y46ToMm 0C00OEHHOCTEN ayAUTOPUN CBEPCTHUKOB




NPOBEPAEMbIE JIEMEHTbI COAEPXXAHUSA

5 KJIACC
Kon Kon
nposepsieMoro MpoBepsiembie 3neMeHTbI coepXXaHus
pasgena
anemMeHTa
buonorus — Hayka o XWBOW npupoae
11 MoHsaTHE 0 XU3HKU. MIPU3HAKKU XKUBOr0 (KNETOYHOE CTPOEHWe, NUTaHue, AblXxaHue, BbiAeNneHne, poctT U apyrue).
' 00beKTbl XKMBOIM N HEXXMBOW NPUPOABI, X CPaBHEHUE. XKMBasi M HEXXMBAsA NpUpPoaa — eAUHOE Lenoe
Bbuonorus — cucrema Hayk o xusou npupoge. OCHOBHble pa3genbl 6monorumn (60TaHWKa, 300/10rUs, 3KOJIOMMS,
192 uuTonorus, aHaromusi, hmauonorus u apyrue). lMpoceccuu, cBs3aHHbIe ¢ 6UONIOrUEN: Bpay, BETEPUHAp, NCUXO0JIOT,
1 ' arpoHomMm, XXUBOTHOBOA, 1 apyrue (4 — 5). CBA3b GUoNIOrMK ¢ APYruMU HayKamu (maTemaTtunka, reorpacus u apyrue).
Ponb Guonorun B NO3HaHNM OKPYXKAIOLLEro MMpa U NPaKTUYECKON AesTeNbHOCTN COBPEMEHHOIO YeN0BeKa
KaouHet 6uonoruu. lpasuna nosegeHns n padbotbl B KAOMHETE ¢ GUOIOrMYECKUMU NPUOOPaMu U UHCTPYMEHTaMMU.
13 buonornyeckme TepMMHbI, NOHATUSA, CUMBONbL. MCTOYHMKKM Omonoruyeckux sHaHui. Mouck wuHgopmauum ¢
MCNoJIb30BaHWEM Pas/IMYHbIX UICTOYHUKOB (Hay4HO-NONYNSAPHas nuTepaTypa, cnpaBo4YHUKM, ceTb UHTepHeT)
MeTtoab! M3y4yeHUs1 XKUBOWU NPUPOAbI
2 HayyHble meToAbl W3yyeHUs XKUBOM Npupoabl: HaOnAeHWe, 3KCNEPUMEHT, OMUCAHME, W3MEpPEeHue,

2.1

knaccucukaums. YCTPOWCTBO YBeNMYMTENbHbIX NPUOOPOB: Nynbl M MuKpockona. [Mpasuna pa6oTbl ¢
YBEJIMYMTENIbHbIMK NpUGopaMu




2.2

Meton onucaHus B OMonoruv (HarnsigHbliA, CNOBECHLIA, cxematnyeckui). Metoa n3mepeHust (MIHCTPYMEHTbI
n3mepenus). Metoa Knaccumnkaumm opraHn3moB, NPpUMeHeHNe ABOWHbIX Ha3BaHW opraHu3moB. HabnoaeHve n
3KCNEePMMEHT KakK Befylume MeTofbl Gnonorum

OpraHuambl — Tena XXMBoW NpuUpoabl

3.1 MoHsiTue 00 opraHuame. [lossaepHbie U iAepHbie OpraHn3mMbl. OAHOKIETOYHbIE U MHOFOK/1ETOYHbIE OPraHu3Mbl
Knetka un eé otkpbiTne. KnetoyHoe ctpoeHne opraHuamos. Liutonorns — Hayka o knetke. Knetka — HaumeHbLuas

3.2 €AMHULA CTPOEHUS N )XKU3HEAEATeNbHOCTU OpPraHn3moB. CTpoeHWe KIETKU NoA CBETOBbIM MMKPOCKOMOM:
KJ1IETOYHas 000/104Ka, uuTonnasma, aapo

3.3 KneTku, TKaHW, opraHbl, CUCTEMbI OPraHoB
XunsHepesaTeNnbHOCTb OpraHu3amoB. OCOGEHHOCTU CTPOEHWMSI M NPOLIECCOB XXU3HEAEATENIbHOCTM Y PacTEeHuM,

34 )KMBOTHbIX, OakTepuih u rpudoB. CBOMCTBA OpPraHM3MOB: NWUTaHWe, AblXaHWe, BbIAENEHUE, ABNXKEHUE,
pa3MHOXeHue, pa3BuTue, pa3apaKMMocTb, NPUCNOCco61eHHOCTb. OpraHusm — eauHoe Lenoe

35 Pa3HooOpa3ue opraHu3mMoB M UX Knaccuukaums (TakcoHbl B 0M0/1I0rum: LLapcTea, TUNbl (0TAENbI), KNacebl,

' oTpaabl (NopsiaKuM), ceMencTBa, poabl, BUAbI)
3.6 bakTepum n BUpycChbl Kak (hOpMbl XXKU3HWU. 3HAa4YEeHNE GaKTepnin M BUPYCOB B MPUPOAE N B XXM3HK Ye10BEKA

OpraHu3mbl 1 cpepa o0uTaHus

4.1

MoHaTue o cpepe oouTaHus. BogHas, Ha3eMHO-BO3/yLUHAsA, NOYBEHHAsA, BHYTPUOPraHU3MEHHasa cpeabl 00MTaHus.
Npencrasutenu cpep ooutaHusa. 0co6eHHOCTN cpep, 00MTaHMA OPraHM3mMoB




4.2

Mpucnoco6neHns opraHn3moB K cpefie 00uTaHns. Ce30HHbIE M3MEHEHUS! B XKN3HW OPraHu3MoB

MpupopaHbie coobLiecTBa

MoHsTHe 0 NpupoaHOM coolLecTBe. B3aMMoCBSI3V OpraHM3MoB B NPUPOAHBIX coodlecTBax. Mulesbie CBA3MN B
coobwecTBax. luwieBbie 3BeHbsl, LUeNW W CceTW nuTaHus. [pou3BoauTenu, NOTPeGUTENU W paspyLLIMTENU

5.1
OpPraHUYecKMxX BelLecTB B NPUPOAHbIX cooOwecTtBax. Mpumepbl NPUPOAHBLIX CO0OLWECTB (nec, npya, 03epo M
5 Apyrve)
5.2 WcKyccTBeHHble coo0uwecTBa, WX OT/MYUTENIbHbIE MPU3HAKM OT MNPUPOAHBbIX coobwecTB. [PUYUHDI
' HEYCTOWYMBOCTU UCKYCCTBEHHBIX C000LLECTB. PONb MCKYCCTBEHHbIX COOOLLECTB B XKU3HU YesI0BEKa
5.3 MpupoaHblie 30HbI 3emnn, ux odoutatenn. dnopa u ¢ayHa npupoaHbiX 30H. JlaHawadTbl: NpupoaHbie W
' KynbTypHblE
XuBas npupoaa u 4yenoBek
N3meHeHns B npupope B CBS3M C PasBUTUEM CeNbCKOr0 X03sMCTBa, NPOM3BOACTBA M POCTOM YMCNEHHOCTH
6.1 HacenieHns. BnusiHue YyenoBeka Ha XWUBYIO nNpupoay B xoae uctopuun. FodanbHble 3KONOrMYeckue nNpo6semol.
6 3arpsi3HeHne BO3yLIHON U BOAHOW 000104€EK 3eMnn, NOTEPM NOYB, UX NPEfOTBpaLLEHNE
Mytn coxpaHeHuss Ouonoruyeckoro pasHooOpasusi. OxpaHsieMble TeppuTOpPUM (3aNOBEAHWUKM, 3aKA3HMUKM,
6.2 HauMoHaNbHbIe NapKu, NaMmaTHUKKU npupoabl). KpacHas kHura Poccuiickoin depepauun. 0co3HaHUE XU3HU Kak

Be/IUKOMN LIeHHOCTH

6 KJTACC




Kop,

Kop,
npoBepsiemMoro MpoBepsiemMbie aNEMEHTbI COAEPXKAHUS
pa3aena
3neMeHTa
PacTuTenbHbIi OpraHnam
11 boTaHuka — Hayka 0 pacTeHusX. Pa3aenbl 60TaHuKKN. CBA3b 00TAHMKK C APYrMMW HayKaMu U TeXHMKOW. 00wume
' NPU3HAKKU pacTeHUN
19 Pa3HooOpa3ue pacTeHMid. YPOBHU OpPraHu3auuMM pacTUTESIbHOr0 OpraHu3ma. Bbiclume U HU3LWIME pacTeHus.
1 ' CnopoBble U CEMEHHbIE pacTeHus!
PactutenbHas knetka. 3yyeHue pactutenbHOW KNETKN NOA CBETOBbIM MMKPOCKOMOM: KJIETOYHAs 000J104Ka,
1.3 AP0, uMTONa3ma (nNNacTuabl, MUTOXOHAPUK, BAKYyOJIU C KNETOYHbIM COKOM). PacTutenibHblie TKaHU. PYHKLMK
pacTUTeNbHbIX TKaHeN
14 OpraHbl U cucTeMbl OpraHoB pacteHuit. CTpoeHue OpraHoB pacTUTENbHOr0 OPraHu3ma, Ux posib U CBA3b MeXay
' co6oi
CTpoeHue 1 XXU3HEAEATE/IbHOCTb PACTUTESIbHOr0 OPraHn3ma
lTuranme pacrenns. KopeHb — OpraH NOYBEHHOro (MMHePanbHOro) NUTaHus. KopHU 1 KopHeBblie CUCTEMbI. Buabl
91 KOPHEW U TNbl KOPHEBbIX CUCTEM. BHeLHee 1 BHYTpeHHee CTPOEeHMe KOPHS B CBAI3K ¢ ero hyHkuusamu. KopHeBow
2 ' yexnMK. 30Hbl KOpHS. KopHeBble BOIOCKKU. POCT KOpHS. ornoweHne KOPHSIMM BOAbl U MUHEPanbHbIX BELECTB,
Heo0XoaMMbIX pacTeHuI0 (KOPHeBoe faByieHne, 0cMoc). BuaonsmeHeHue KopHen
99 MouBa, eé nnopopoaue. 3HayeHne 00pabOTKM NOYBbI (OKYyYMBaHWE), BHECEHWUSI YAOOPEHWA, NPOPEXMBAHMSA

NPOpPOCTKOB, NOJIMBA [15 XXU3HN KYNIbTYPHbIX pacTeHnit. FnaponoHuka




23

MoGer u nouyku. JincropacnosioxeHwe U nucToBass Mo3anka. CrpoeHne U pyHKuum nucta. MpocTble U CNOXKHbIE
nuctb. BuponameHennss nuctbeB. 0COOEHHOCTVM BHYTPEHHEro0 CTPOEHUS NINCTA B CBSI3N C €ro (QYHKUMAMM
(koXuua u ycTbMua, OCHOBHas TKaHb NMCTa, npoBopasilime ny4yku). JIuct — opradH BO3AYLIHOrO MUTaHMS.
doTocuHTe3. 3Ha4yeHne (poTocMHTE3a B NPUPOAE N B XKN3HU YeNoBeKa

24

Jbixanne pacrewnd. [bixaHue KOpHA. PbIXneHWe noYBbl [NA YNYYWIEHUS [AbiXaHWUS KOpHeil. Ycnosus,
NPensTCTBYIOLIME AbIXaHWIO KOpHeW. JINCT KaK opraH AbixaHus (YyCTbMuHbIA annapart). MocTynnexwe B nUCT
aTmocdepHoro Bo3ayxa. CunbHas 3anblNEHHOCTb BO3[yXa KaK NPensiTCTBME ANA AbIXaHUs NUCTbeB. CTe6enb Kak
opraH fbixaHua (Hanuume ycTbUL, B KOXuLe, 4YeyeBnyeK). 0COGEHHOCTM AbiXaHMs pacTeHuil. BzaumocBsi3b
AbIXaH1a pacTeHus ¢ hoTOCMHTE30M

25

Tpancnopr Bewects B pacTteHny. HeopraHnyeckue (Boaa, MMHepanbHble CONN) U OpraHnyeckune BewtecTsa (6enKu,
XKUpbl, YrNeBoAbl, HYK/IEMHOBbIE KUC/I0Tbl, BATAMUHBI U Apyrue) pacteHust. CBsi3b KNETOYHOro CTPOEHUS CTeONs ¢
ero yHkuusmn. Poct ctedns B anuHy. KnetoyHoe cTpoeHue CTeONnsi TPABSHWUCTOrO PACTEHMS:: KOXMLA,
npoBoAsALUME NYYKU, OCHOBHASA TKaHb (mapeHxuma). KneTtoyHoe cTpoeHue cTeOns ApeBecHOro pacTeHus: Kopa
(npo0kKa, ny6), Kamoun, opeBecuHa U cepaueBnHa. PocT cTedns B TONLLMHY

2.6

MpoBopsiwme TKaHU KOpPHA. TpaHCMOPT BOAbI U MUHEPanbHbIX BELLECTB B PacTeHMM (COCyabl APEBECUHbI) —
BOCXoAAwWMIA TOK. McnapeHne Boabl Yepe3 ctebenb M NUCTbs (TpaHcnupauus). Perynsuma ucnapeHus Boabl B
pacteHun. BnusHne BHELWHUX YCNIOBMA HAa McnapeHue BoAbl. TPAHCMOPT OpPraHUYeCKUX BELLECTB B PacTeHUU
(cutoBugHble TPYOKM nyba) — Hucxopswmin ToK. lMepepacnpepeneHue M 3anacaHue BeLLECTB B PaCTEHMM.
BuponsmeHéHHble nobern: KopHeBuLie, KnyoeHb, nykosuua. Ux cTpoeHue; O6Monormyeckoe M Xo3siMCTBEHHOE
3HayeHue




2.7

Pocr pacrenns. 00pa3oBaTenbHble TKaHW. KOHYC HapacTaHua nobera, poCT KOHYMKA KOPHS. BepXxylieyHbin u
BCTaBOYHbIA PoCT. POCT KOpPHA M cTeOna B TONMWMHY, KamOun. 0Gpa3oBaHue roAMYHbIX Konew y ApPeBeCHbIX
pacteHuin. BnusHue ¢mtoropMoHoB Ha poct pacteHus. PocToBble ABWXeHUs pacTeHud. Pa3sutue noodera u3
noyku. BetBnexnne noderos. ynpasieHne poctom pacteHus. DopmupoBaHue KpoHbl. [IpumeHeHne 3HaHUI 0 pocTe
pacTeHusi B CeNIb,CKOM X03sicTBe. Pa3BuTue 60K0BbIX N0OEroB

2.8

PasmHoxenne pactenns. BeretaTMBHOE pa3MHOMEHWE LBETKOBbIX pacTeHMA B npupope. BeretatmBHoe
pa3MHOXXeHUe KYNbTYPHbIX pacTeHnid. KnoHbl. CoxpaHeHne NPM3HAKOB MaTEePUHCKOro pacTeHuns. Xo3sucTBeHHoe
3HayeHMe BereTaTMBHOr0 pPa3MHOXeEHMs. CeMeHHoe (reHepaTMBHOE) PasMHOXKEHMWe pacTeHui. LiBeTkn u
cousetns. OnbineHve. lMepekpécTHOe onbuUleHME (BETPOM, XXWUBOTHbIMWU, BOAOW) U camoonblieHue. [1BoiMHoe
onnopoTeopeHne. HacnepoBaHne nNpusHakoB 000Mx pacteHuin. 00Opa3oBaHve NNOAOB M ceMsiH. Tunbl NAOAOB.
PacnpocTpaHeHne nnogoB M cemsH B npupope. CoctaB M CTpOeHME CeMsiH. YCN0BMSI NPOPacTaHuUs CEMSH.
MoaroToBka ceMsiH K noceBy. PasBuTne NpopoCcTKoOB

29

Passurne pacrerHuns. Pa3Butue LBETKOBOro pacteHusi. 0CHOBHbIE nepuoabl pa3suTus. LIMKN pasBntus LBETKOBOI0
pacteHus. BnusiHue (hakTOpoB BHELIHEW cpeabl HAa PasBUTUE LBETKOBbIX pacTeHUn. XKU3HEHHble (opmbl
LIBETKOBbIX pacTeHUi

7 KJIACC




Kop,
pa3spena

Kop,
nposepseMoro
3NeMeHTa

MpoBepsieMbie 3MEMEHTbI CofiepXaHus

CucTemaTUyecKue rpynnbl pacTeHui

1.1

Knaccugpnkayna pacreHmi. Bup, Kak 0CHOBHasi cuctematnyeckas Karteropus. CUCTeMa pacTMTeNIbHOro Mupa.
Hu3wwue, BbicluMe CMOPOBble, BbICIUME CeMEHHble pacTeHus. OCHOBHble TAaKCOHbl (KaTeropum) cCUCTEMaTHKM
pacTeHuit (LapcTBo, OTAEN, KNacc, NOPsAAOK, CeMEeWCTBO, pof, Bua). UcTopus pasBuTus cucteMaTuku, onucaHme
BM/10B, OTKPbITUE HOBbIX BUAOB. Posib cucTEMaTKKU B Gronorumn

1.2

Huswme pacrewns. Bogopocsm. 06wWwas xapaktepuctuka Bogopocnei. OQHOKNETOYHbleE U MHOrOKNETOYHbIE
3enéHble Bopopocnu. CTpoeHMe W XKW3HEeAeATeNbHOCTb 3€NEéHbIX Bopopocned. Pa3mMHOXeHMe 3enéHbiX
Bofopocnen (becnonoe n nonosoe). bypbie N KpacHble BOAOPOC/N, UX CTPOEHUEHN XKNU3HEAEATENIbHOCTb. 3Ha4YeHue
BOZOPOC/IEA B NPUPOAE U XXU3HU YeNOoBeKa

1.3

Boicume croposble  pacrewns. Moxosugrbie  (Mxu). 00wWwas Xapaktepuctuka mxoB. CTpoeHue w
YXN3HEeAeAaTeNIbHOCTb 3€J1EHbIX U charHoBbIX MXOB. MIPUCNOCO6/IEHHOCTD MXOB K XKM3HW HA CUJIbHO YBJTA)KHEHHDIX
noysax. Pa3amHOXKeHWe MXOB, LMKN Pa3BUTUA HAa npumepe 3eNEHOr0 MXa KYKYWKWH NéH. Ponb MxoB B
3abonaynBaHmm noys u TopchoodpasoBaHmn. Wcnonb3oBaHne Toph)a U NPOAYKTOB €ro nepepadoTku B
X035IMCTBEHHOW AESATENbHOCTU Y€E/I0BEKa

1.4

lnaynosugrere  (lnaywbl). XBowesugHele (Xsoww), [lManoporinkosnghble  (Mlanoporinky).  06wWwas
XapaKTepucTUKa. YCNOXHEHME CTPOEHMS NanOPOTHMKOOOPA3HbIX PacTEHMA NO CPABHEHUID CO MXaMMW.
0co0EHHOCTM CTPOEHUS U XKU3HEAEATENIbHOCTU MJIayHOB, XBOWWEA W NanopPOTHMKOB. PasMHOXeHue
NanopoTHMKOO0Opa3HbIX. LiMkn pa3suTus nanopotHUKa. Ponb ApeBHMX NanopoTHUKOOOPasHbIX B 00pa3oBaHMU
KaMeHHOro yrns. 3Ha4yeHue nanopoTHUKOOOPa3HbIX B MPUPOAE M XU3HK Yes10BEKa




1.5

Bbiciume cemerrbie pactexns. fosocemernble. 061asn XapakTepucTuKa. XBoiHble pacTeHus, uX pa3HooOpasue.
CTpoeHue U XWU3HeAeATeNIbHOCTb XBOWHbIX. Pa3MHOXEeHME XBOWHbIX, LUWKN pa3BMTUA HA MpPUMEpe COCHbI.
3HayeHue XBOMHbIX pacTeHUI B NPUPOAE U XXM3HM YesioBeKa

1.6

lToxkpeitocemenrble  (yBeTkoBble) pacteHnd. 00wWas  xapaktepucTuka. (0COOEHHOCTM CTPOEHMS M
XU3HEeesATeIbHOCTN MOKPbITOCEMEHHbIX KaK Haubonee BbICOKOOPraHM30BaHHOW rpynnbl PacTeHWi, MX
rocnoactBo Ha 3emne. Knaccumkaums nOKPbITOCEMEHHbIX pacTeHMd: Knacc [iByAoJsibHbIe W  Kace
OpHoponbHbie. Mpu3Haku Knaccos. LIMKA pa3BUTMS NOKPLITOCEMEHHOr0 pacTeHus

1.7

CemenicTBa IMOKPLITOCEMEHHBIX (LBETKOBbIX) pacTeHMA, XapaKTepHble NPU3HaKU CeMeNCTB Knacca [iByaonbHbie
(KpectouseTHble, unn KanyctHble, Po3ouseTHble, unn Po3osbie, MoTbuibKOBble, unun bobdoBble, MacnéHoBble,
CnoxHouseTHble, unun AcTpoBbie)  Knacca OgHoponbHbie (JluneiHbie, 3naku, unu Matnukosbie). MHorooopasue
pacTeHuin. lukopacTywme npeacraButeny cemencts. KynbTypHble NPeacTaBUTENIN CEMENCTB, X UCNONIb30BaHNE
4€J10BEKOM

Pa3BuTHe pacTMTENbHOr0 MMpa Ha 3emne

2.1

3BONIOLMOHHOE Pa3BUTNE PacTUTENIbHOro MMpa Ha 3emne. CoxpaHeHne B 3eMHOMN KOpe PacTUTENbHbIX 0CTaTKOB,
UX n3yyeHne. «KuMBble MCKOMaemble» PacTUTENIbHOrO LapcTBa. XXU3Hb pacTeHuid B Bope. fepBble Ha3eMHble
pacTeHus. OcBOEHWE pacTeHUIMM CYWM. ITanbl Pa3BUTUS HA3EMHbIX PaCTEHUA OCHOBHBIX CMCTEMAaTHYECKMX
rpynn. Boimepiume pacTeHus

PacTeHusi B npuUpoaHbIX COOGLLECTBAX

3.1

Pactenns n cpepa obutaHus. 3konoruyeckue paktopbl. PacTeHMss M YC/NOBMS HEXMBOW MPUPOAbI: CBET,
Temnepatypa, Bnara, atmoccepHbii Bo3ayX. PacTeHMss U yCnoBusi XXMBOW NPUPOAbI: NPSIMOE U KOCBEHHOE
BO3AE€ACTBUE OPraHM3moBHa pacTteHusi. [pucnoco6sEeHHOCTb pacTeHUW K cpepe o0uTaHus. B3ammocssiau
pacTeHuin MmeXxay cooomn U ¢ ApyruMu opraHn3mamm




3.2

PactutenbHbie coobwecTBa. BuaoBoi cocTtaB pacTUTENbHbIX COOOWECTB, Npeodnaparowme B HUX PacTEHUS.
Pacnpepenedne BuMAOB B PacTUTENIbHbIX coo0OwWecTBAX. Ce30HHbIe M3MEHEHUS B XU3HM PaCTUTESIbHOrO
coobuiectBa. CMeHa pacTuTenbHbIX c000LecTB. PAcTUTENIbHOCTD (PacTUTENbHBIN NOKPOB) NPUPOAHBIX 30H 3eMIN.
®nopa

PacteHus v yenosek

KynbTypHble pacTeHns U ux npoucxoxaeHune. LieHTpbl MHOroo6pa3susa n NPOMCX0XKAEHNS KYNbTYPHbIX pacTeHUA.
3emnenenue. KynbTypHble pacTeHNs CENbCKOXO3SAWCTBEHHbIX YroAuil: OBOLLHbIE, MJIOA0BO-SArofHble, NONEBbIE.

4.1 .
PacteHuss ropopa, ocoGeHHocTu ropoackoi cnopbl. [apku, neconapku, CKBepbl, 00TaHWYecKue capgbl.
JekopaTtnBHoe LBETOBOACTBO. KOMHaTHbIE pacTeHWUsl, KOMHaTHOE LiBETOBOACTBO

42 MocnepcTBus peATenbHOCTM YenoBeka B 3Kocuctemax. OxpaHa pacTutenbHoro mupa. BoccraHoBneHue

YucneHHOCTH peakux supos pacteHnin: 00MNT. KpacHast Khura Poccun. Mepbl COXpaHeHUst pacTUTENIbHOro Mupa

I'pnobl. Jlnwanankn. baktepun

I'pnobl. 00wWwas xapakTepucTuka. LLinanoyHbie rpudbl, UX CTPOEHWE, NUTaHNE, POCT, pasMHOXeHUe. Cbeao0Hble 1

5.1 sin0BUTbIE rpndbl. Mepbl NpohunakTMKn 3ab0neBaHUi, CBA3aHHbIX ¢ rpudamu. 3Ha4YEeHME WSANOYHbIX rPUOOB B
NPUPOAHBIX COOOLLECTBAX M XKN3HM YenoBeKa. [IpombIluneHHoe BbipaliuBaHue WASNOYHbIX FPUO0B (LLaMNUHbOHDI)
5.2 MnecHeBble rpudbl. IpoXOKeBble rpudbl. 3HAYEHME NMNECHEBbIX U APONOKEBLIX FPUOOB B NPUPOAE W XKU3HK
' yenoseka (nuwiesas U hapmaueBTUYECKas NPOMbILLIEHHOCTb U Apyrue)
5.3 Mapa3sutnyeckune rpudsbl. Pa3Hoobpa3ue M 3HaYeHUe napasMTMYECKUX rpuboB (ronoBHSA, CNopbiHbS, (hutodTopa,
' TPYTOBUK 1 apyrue). bopbba ¢ 3ab60neBaHUAMM, Bbi3bIBaEMbIMU NAPasMTUYECKUMKU rpudamm
5.4 JINWaUHUKKU — KOMNJIEKCHBIE OpraHn3mbl. CTpoeHne NUANHUKOB. NuTaHue, pocT U Pa3MHOXXEHUE JINLUANHMKOB.

3HayeHue NULIANHMKOB B NPUPOAE M XKM3HMN YesioBeKa




bakTtepun — posipepHble opraHuambl. 00wan xapakTepucTuka 6akrTepuit. bakTepnanbHas Knetka. PasmHoXeHue
O0akTepun. PacnpoctpaHeHne Oaktepui. Pa3HooOpa3ve Oaktepuit. 3HayeHue OakTepun B NPUPOAHBIX

5.5 y
coobwecTeax. bone3HeTBOpHble GaKTEpPUM M Mepbl NPOUNAKTUKN 3a00NeBaHUNA, Bbi3bIBAEMbIX OaKTEPUSAMU.
bakTepum Ha cnyxoe y 4enoBeKa (B CE/ibCKOM X035IMCTBE, NPOMbILLJIEHHOCTH)
8 KJIACC
Koa
Kon
npoBepsieMoro MpoBepsiembie anemMeHTbl COfepXKaHus
pasgena
anemeHTa
JXKVBOTHbIN OpraHu3m
300510rusi — HayKa 0 XXWUBOTHbIX. Pasaennbl 300510rMu. CBSI3b 300/10rMKU C APYrMMN HayKaMun U TeXHMKOW. 00wwume
1.1 NPU3HAKKU XNBOTHbIX. OTNIMYMA XKUBOTHLIX OT pacTeHui. MHoroo6pasne XuUBOTHOro Mupa. OHOKNETOYHbIE U
MHOrOKJ1ETOYHbIE XXUBOTHbIE. POpMa Tena XXMBOTHOro, CAMMETPUSA, pa3mepbl Tena u apyrve
1
XuBoTHaa Knetka. OTKpbiTMEe XMBOTHOM Knetkn (A. JleBeHryk). CTpoeHuWe >XMBOTHOW KNETKU: KJIETOYHas
12 MemMOpaHa, opraHonabl nepeaBwXeHNs, AAP0 C AAPLILIKOM, LUTONNa3Ma (MUTOXOHAPUW, NULLEBAPUTENbHBIE WU

COKpaTuTeNbHbie BaKyoNW, NU30COMbI, KNETOYHbIA LeHTp). Mpoueccobl, npoucxopsiume B Knetke. [leneHue
KNeTKU. TKaHn XXMBOTHBIX, MX pa3HooOpa3ue. OpraHbl U CUCTEMbI OPraHOB XXWUBOTHbIX. OpraHu3m — eauHoe Lienoe




CTpoeHue 1 XU3HeeAaTeIbHOCTb OPraHM3mMa XXMBOTHOIO

2.1

Onopa n pBuwenne xuBoTHbIX. 0COGEHHOCTU TMAPOCTAaTMYECKOr0, HapyXXHOro WM BHYTPEHHEro ckenera y
XMUBOTHbIX. [lepeABmXeHUe Yy OAHOKNETOYHbIX (amMEOOBMAHOE, XrYyTUKOBOE). MblleyHble ABMXEHUS Y
MHOrOK/NETOYHbIX: MOMET HAaCeKOMbIX, NTUL; MjaBaHWe pbi0; ABMXEHME MO Cyle MNO3BOHOYHbIX XXUBOTHBIX
(non3anwue, 6er, xogb6a n apyrue). PblyaXkHble KOHEYHOCTH

2.2

lurawne n nuiesapenne y XuBOTHbIX. 3HaYeHWe nuTaHudA. luTaHme W nNULEBapeHWe y NpPOCTeMLLuX.
BHYTPUNONOCTHOE M BHYTPUKJIETOYHOE MULLEBapeHne, 3aMKHYTas W CKBO3Hasl MULLEBapUTENbHas CMCTEMaA Y
6ecno3BoHOYHbIX. [ULEBapuTeNbHbI TPaKT Y MO3BOHOYHBbIX, MNULLEBapuUTENbHble Xenesbl. depMeHTbI.
0co6eHHOCTH NULLLEBAPUTENBHOI CMCTEMbI Y NPEACTaBUTEEi OTPSA0B MIEKONUTAIOLLMX

23

Jbixarne xnBoTHbIX, 3HAYeHWe AbiXaHus. Fa3000MeH Yepes BCI0 NMOBEPXHOCTb KNeTKU. XKaGepHoe AbIXaHue.
HapyXHble 1 BHYTpeHHUe Xabpbl. Ko)XHoe, TpaxeiHoe, NIEroyHoe AbixaHue y ooutatenein cywm. 0coGeHHOCTM
KOXXHOr0 AbiXaHusi. Ponb BO3AYLIHbIX MELUKOB Y NTHLL

24

Tpancropr BewecTs y xnBoTHbIX. PONb TPAHCNOPTA BELLECTB B OPraHM3Me XXUBOTHbIX. 3aMKHYTasi M He3aMKHyTas
KPOBEHOCHbIE CUCTEMbI Yy 0ecno3BOHOYHbIX. Cepaue, KPOBEHOCHbIe cocyabl. CMHHOM M OPIOWHOA cocyapbl,
Kanunnspbl, «N0XHble cepaua» y Aoxaesoro 4epssi. 0COOEHHOCTU CTPOEHMS HE3aMKHYTOM KPOBEHOCHOW
CUCTEMbI Y MOJUTIOCKOB 1 HaceKoMbIX. Kpyrn KpoBoooGpaLLeHus U 0CO0GEHHOCTN CTPOEHMS cepaeL, Y NO3BOHOYHbIX,
YCNI0XXHEHUE CMCTEMbI KpOBOOOpaLLeHNs




25

Bbigenexne y XMuBOTHbIX. 3HAYEHNE BbiAENEHNS KOHEYHbIX NMPOAYKTOB 0OMeHa BewlecTB. COKpaTuTesNbHble
BaKyoJin Yy NpocTenwmnx. 3Bé3auartbie KNETKN U KaHanblbl Y NJIOCKUX YepBei, BbiAeNUTENbHbIE TPYGOUKN M
BOPOHKM Y KONMbyaTbiX 4epBei. ManbnurueBbl COCyabl Y HaceKombiX. MoYKW (TynoBULUHbIE W Ta30BblE),
MOYETOYHUKMN, MOYEBOI Ny3bipb Y NMO3BOHOYHbIX XXMBOTHbIX. 0COGEHHOCTV BbIAENEHUS Y NTUL, CBA3aHHbIE C
nonéTom

2.6

lTokposbi Tena y xmBorHsiX. NOKPOBbI Yy 0€CNO3BOHOYHBIX. YCN0)KHEHUE CTPOEHMS KOXKMN Y NO3BOHOYHbIX. KoXa
KaK opraH BbigeneHns. Ponb Koxu B Tennoorpaye. MpousBoaHble KOXW. CpeactBa nacCUBHOW WM aKTUBHOM
3aLMTbl Y XKMBOTHBIX

2.7

KoopgnHaunsa n perynayns Xu3HEQEATE/IbHOCTHY XHBOTHbIX. PasapaXKMMOCTb Y OAHOKJIETOYHbIX XUBOTHbIX.
Takcuchl (chotoTakcuc, Tpodhotakcuc, xemorakcuc u apyrve). HepsHaa perynsuvs. HepsHas cuctema, eé
3HayeHue. HepBHasi cuctema y 6ecno3BOHOYHbBIX: ceTyaTtas (auddysHas), cteonosas, y3nosas. HepsHas cuctema
y NO3BOHOYHbIX (TpyOYaTas): roNOBHOM WM CMWHHOM MO3r, HEpBbl. YCNOXHEHUE FOJIOBHOr0 MoO3ra OT pbi0 A0
mnekonuraiwowwmx. MossneHne 60abLWIMX NONYLIAPUIA, KOPbI, 60p03A M M3BUNKNH. FymopanbHasa perynauus. Ponb
rOPMOHOB B XXWU3HU XXUBOTHbIX. MonoBble ropmoHbl. Monosoin aumopcuam. OpraHbl YYBCTB, MX 3HAYEHMUE.
PeuenTopbl. MpocTbie 1 cnoXxHbie (haceTouHble) rnasa y HaceKombix. OpraH 3peHusi U cnyxa y no3BOHOYHbIX, MX
ycnoxHeHue. Opraibl 000HSIHUSA, BKYCa M 0Csi3aHUsY 0€CNO3BOHOYHbIX M NO3BOHOYHbBIX XXMBOTHbIX. OpraH 60K0BoOM
JINHUK Y PbIO




2.8

loBegerne xnBoTHbIX. BpoXXaEHHOE N NPpMOOPETEHHOE NOBeeHUEe (MHCTUHKT M HayyeHue). HayuyeHue: ycnoBHble
pecdnekcbl, UMNPUHTUHI (3anevyaTneHue), MHCAWT (nocTumxeHue). MoBeaeHue: nuweBoe, 000POHUTENBHOE,
TeppuTopuanbHoe, OpayHoe, UccnepoBaTenbckoe. CTUMyNbI NOBeAEHUS

29

PasmHoxeHne u passutne XnBoTHbiX. becnonoe pa3mHoXXeHue: AesIeHNe KNeTKN OHOK/IeTOYHOro OpraHn3ma Ha
ABe, no4ykosaHue, hparmeHtaums. lMonosoe pasmHoxeHue. MpenmyLLeCTBO NOJI0BOro pasmHoXeHus. Monosbie
xenesbl. AMYHUKM U cemeHHMKWU. [lonoBble KneTkn (rametbl). OnnogorsopeHune. 3urota. [apTeHoreHes.
3apopbiieBoe passutue. CtpoeHune AnLa nNTuubl. BHYTpUyTpOOHOE pa3BMTHE MIIEKONWUTAIOWMX. 3apoabllLeBbie
000n04ku. MnaueHta (netckoe mecto). MynoyHbIn KaHaTUK (NynoBuHa). MocTamMOpMoHaNbHOE pa3BUTHE: NPSIMOE,
Henpsimoe. MeTamopcho3 (pa3BuTne ¢ NpeBpaLLEeHNEM): NOJIHbIA U HENOJTHbIN

Cuctemartnyeckue rpynmnbl XKUBOTHbIX

3.1

OCHOBHbIE KATEropuu CHCTEMATHKHU XHBOTHbIX. BULL KaK OCHOBHAasi CMCTEMaTMYECKas KaTeropus XXWUBOTHbIX.
Knaccudukaums XnBoTHbIX. CUCTEMA XXMBOTHOr0 MUpa. CucTemaTMyeckue KaTeropum XuBoTHbIX (LLapcTBo, TU,
Knacc, oTpsa, CeMeicTBo, poA, BUA), UX conopuuHeHne. buHapHas HomeHknatypa. OTpa)XKeHne COBPEMEHHbBIX
3HaHWI1 0 NPOMCXOXAEHNU U POACTBE XXUBOTHDIX B KNaccuuKaLumn XXNBOTHBIX




3.2

OQHOK/IETOYHbIE XHBOTHbIE — MpocTeswne. CTPOEHUe W XXU3HEAeATeNbHOCTb npocTtenwmnx. MectooduTaHue u
o0pa3 xu3uu. 00pa3oBaHue LMCTbI NPy HeONaronpuATHbIX YCNoBuSAX cpenbl. MHorooopa3ue npoCTeMLUMX.
3HauyeHne npocTeMWwMX B MPUPOAE M XKM3HM YenoBeKa (0Opa3oBaHMe 0CafOuYHbIX MOpPoA, BO30yauTenu
3a0oneBaHuit, cumonoTuyeckme Buabl). MyTU 3apaxeHus 4enoBeKan mepbl NPoMNAKTMKK, Bbi3blBaéMbie
OHOKNETOYHbIMM XXUBOTHbIMM (ManspUHbLIA NNa3MoaNiA)

3.3

MHorokneroyHble MuBOTHbIE. KuweyHononocTHele. 00wWwasn xapakrepuctuka. Mectoo6utaHme. 0coGeHHOCTM
CTPOEHMA W XU3HepeATeNbHOCTU. JKToAepmMa U 3HToAepma. BHYTPMNONOCTHOE U K/ETOYHOe nepeBapuBaHue
nuwy. PereHepauusa. Pednekc. becnonoe pa3mHoXeHue (noykoBaHue). [lonosoe pa3mMHOXKEHMe.
lFepmacpoautnam. PaspenbHononble KWLLEYHOMOJNOCTHbIE. MHOrooO6pa3ue KWLLEYHOMONMOCTHbIX. 3HaYyeHue
KWLLEYHONOJIOCTHLIX B NPUPOAE M XU3HK YenoBeKa. Kopannosbie nonunbl U MX ponb B pug0o0opa3oBaHn

3.4

llnockue, kpyrivie, konbYarsie yepsy. 00Wasn xapakTepucTuka. 0COGEHHOCTN CTPOEHUS U XN3HEAEeATeNbHOCTH
NIOCKUX, KPYrbIX U KONbyaTbix yepsen. MHorooopasue yepseir. Mlapa3utnyeckne NNocKue U Kpyrnbie Yepsu.
LUuknbl pasBUTUA NEYEHOYHOr0 COCaNbLMKA, ObIYbEro LENHsi, 4eNnoBEYecKOM ackapupbl. Yepsu, ux
npucnoco0seHnss K napasutuamy, Bpef, HAHOCUMbIA 4YeNI0BEKY, CeNbCKOX03IMCTBEHHbIM PACTEHMSIM W
XKMBOTHbIM. Mepbl N0 nNpeaynpeXAeHWuI0 3apaXxeHus napasuTuyeckumun yepBsimu. Ponb 4vepBed Kak
noysoobpa3oBarenein




3.5

Ynenncronorne. 00Wasn xapakrepuctuka. Cpeabl XU3HU. BHewHee M BHYTpeHHee CTPOEHME 4JIEHUCTOHOrMX.
MHoroo0pa3ue yneHuctoHorux. lpeacraBuTenu Knaccos

3.6

Pakoo6pasrsre. 0COOEHHOCTU CTPOEHUS W XU3HEAeATENIbHOCTU. 3HaYeHNe pakooGpasHbiX B NPUPOAE W XKU3HU
yenoseKa. /7ayxoo6pazHpie. 0COOEHHOCTV CTPOEHUS U XXU3HEAEATEeNIbHOCTU B CBSI3U C XXM3HbIO Ha cylue. Knewm —
BpeAuTeNIn KYNbTYPHbIX pacTeHud U Mepbl GopbGbl ¢ HuUMW. [apasuTUYecKue Knewm — BO3GYAMTENU W
nepeHOCYMKK onacHbix 6onesHeit. Mepbl 3aWmThbl OT Kneluei. Ponb Knewieit B no4B0o6pa3oBaHu

3.7

Hacexomsre. 0COGEHHOCTN CTPOEHUSI M XWU3HEAEATENbHOCTN. Pa3MHOXEHWEe HAaCEKOMbIX W TUMbl Pa3BUTHS.
OTpsiabl Hacekombix: MMpsMokpbinble, PaBHOKpbinble, MonyXecTKOKpbUbie, Yewyekpbinble, XeCTKOKpbUIbIE,
MepenoHyaTokpbuIbie, [1BYKpbinbie U Apyrue Hacekomble — NEPEeHOCYNKU BO30YAUTENEi U Napa3uTbl YENOBEKa U
AOMALUHUX )XKUBOTHbIX. Hacekomble-BpeauTenu capa, oropoga, nons, neca. Hacekomble, CHWXawowme
YUCNIEHHOCTb BpeauTeneil pacteHuit. oBefieHNe HACEKOMbIX, MHCTUHKTbI. Mepbl N0 COKPALLEHUI0 YNCNIEHHOCTH
HaCEeKOMbIX-BpeauTenen. 3HauyeHue HaCEKOMbIX B NPUPOAE M XXU3HU YeN0BeKa




3.8

Monmocky, 06Wan xapakTepucTuka. Mectoo6uTanne MoaNOCKoB. CTPOEHUe U NPOLIECCI XU3HEAeATENbHOCTH,
XapakTepHble A OpIOXOHOrMX, [ABYCTBOPYaTbiX, FOJIOBOHOrMX MOJIOCKOB. YepTbl MPUCNOCOGNEHHOCTH
MOJINIOCKOB K cpefie 00uTaHus. PaaMHoXeHne MonntockoB. MHoroo6pa3sue MonnOCKOB. 3Ha4eHNe MOJUTIOCKOB B
NpUpoAe 1 XXN3HU YeNIoBEKa

3.9

Xoppaossie. 00Wan xapakTepucTuka. 3apoabilieBoe pa3BuTe XopaoBbiX. CUCTeMaTnyecKue rpynmnbl XOpAoBbIX.
MopaTun becyepennble (naHueTHUK). MoaTun YepenHoie unu No3BoHOYHbIE

3.10

Poi6b1. 001Wan xapakTepucTuka. MectooOGMTaHue U BHeLWHee CTPOEeHME pPbl6. 0COOEHHOCTN BHYTPEHHEr0 CTPOEHMS
1 NpoLeCcCOB XXN3HeaeaTeNbHOCTH. Mpucnoco6neHHOCTb Pbld K yenoBusM 00uTaHus. OTAnYmMS XpsLLeBbIX pbid OT
KOCTHbIX pbl0. Pa3amHOXeHue, pa3BuTMe WM murpaums poid B npupoge. MHorooGpasue pbld, OCHOBHbIE
cucTeMaTmyeckue rpynnol pbi6. 3HayeHune pbid B NPUPOAE M XXNU3HU YenoBeKa. X03AMCTBEHHOE 3Ha4YeHue pbld

3.1

3emHoBogHble. 00wWwan xapaktepuctuka. Mectoo6uTaHvne 3eMHOBOAHbIX. 0COOEHHOCTU BHELUHEro U BHYTPEHHEro
CTPOEHMS, NPOLLECCOB XU3HEAEATENbHOCTH, CBA3aHHbIX C BbIXOA0M 36MHOBOAHBIX Ha cywy. [Tpucnoco61eHHOCTb
3eMHOBOAHbIX K XW3HM B Bofie M Ha cywe. Pa3amHoXeHue W pa3BuTME 3eMHOBOAHbIX. MHoroobpasue
3eMHOBOJHbIX U MX 0XpaHa. 3HaYeHWe 3eMHOBOAHBIX B NPUPOAE U XKU3HU YENOBEKA




3.12

Mpecmbikarowmecs. 06wWas xapaktepuctuka. MecTooOuTaHMe npecMbiKaowmxcsi. 0COGEHHOCTV BHELUHEro W
BHYTPEHHEro CTPOeHMs  npecMbikaiowmxcs. Mpoueccbl  XuaHepesTenbHocTn.  pucnocoGneHHOCTDb
NPecMbIKAIOLWMXCA K MXU3HW Ha cywe. Pa3aMHOXeHMe M pasBuTMe npecMbikalowmxcs. PereHepaums.
MHoroo6pa3ve npecMbIKaloLMUXCA U UX 0XpaHa. 3HauyeHne NPeCMbIKalOLWMXCS B NPUPOAE U XKU3HU YenoBeKa

3.13

MTruysr. 06Was xapakTepucTka. 0co6EHHOCTH BHELIHEro CTPoeHUs NTUL. 0COGEeHHOCTM BHYTPEHHEro CTPOEHUS 1
NpoOLLECCOB XXN3HeAeaTeNbHOCTH NTUl. Mpucnoco6nexus ntuy, K nonéty. MoseaeHue. PaaMHoXeHWe U pa3BUTHE
nTuy. 3a6ota 0 notomcTBe. Ce30HHbIE SIBNEHUS B XWU3HWU NTUL. Murpauwu ntuy, ux usyyexue. MHorooGpa3sue
NTUL. AKonoruyeckue rpynnbl NTul. MpuUcnoco61IeHHOCTb NTUL, K Pa3NNYHbIM YCJIOBMSM Cpefibl. SHaYeHue NTULL
B NPUPOAE M XXU3HM YesioBeKa




3.14

Mnekormmrarowyne. 00Wasn xapakTepucTuka. Gpeabl Xn3Hn maekonutarowmux. 0co00EHHOCTU BHELUHEr0 CTPOEHMS,
CKeJIeTa M MYCKYNnaTypbl, BHYTPEHHero ctpoeHus. [lpoueccbl XXU3HeAeATeNbHOCTU. YCJI0OKHEHWE HepBHOW
cuctembl. lloBeaeHne mnekonutarowmx. PaamHoxeHue u pa3sutue. 3ab60Ta 0 NOTOMCTBE.

Nepso3Bepu. OgHonpoxoaHbie (suueknaaywme) u Cymyarbie (HM3wwmne 3sephn). MnaueHTapHble MIEKONUTaLme.
MHoroo6pasve mnekonutawowux. HacekomosaHbie U Pykokpbinbie. pbi3yHbl, 3aunueodpasHble. XuLyHble.
JlacToHorue n KutooGpasHbie. MapHokonbiTHbie 1 HenapHokonbiTHbie. Mpumatbl. CemencTBa oTpaaa XULLHbIE:
co0ayby, KOwWAa4ybM, KyHbW, MeABEXbWU. 3HAYEHME MJIEKONUTAOWMUX B MNPUPOAE M XKU3HU Yesl0BeKa.
MnekonuTawowme — nepeHOCYMKM Bo30yauTened onacHbix 3aboneBaHui. Mepbl 00pbObl C rpbl3yHAMM.
MHoroo6pa3sne MAEKONUTaIOWMUX POSHOro Kpas

Pa3Butue XXuBoT

HOro Mmpa Ha 3emne

4.1

JBOJIIOLMOHHOE pPa3BUTUE XMUBOTHOr0O MuUpa Ha 3emsie. YCNOXHEHWe XXMBOTHbIX B MPOLIECCE 3BOMIOLMM.
JlokasaTenbCcTBa 3BOIIOLMOHHOI0 Pa3sBUTUA XXUBOTHOro Mupa. lManeoHtonorus. Uckonaembie 0CTaTKN XXUBOTHbIX,
X usyyeHune. Metoabl M3yyeHUs MUCKONaemblX OCTaTKOB. PectaBpaumMa [APeBHUX >XUBOTHbIX. «)XuBble
UckKonaembie» XXMBOTHOro Mupa

4.2

JXKn3Hb XNBOTHbIX B BoAe. OHOKNETO4YHbIE XXUBOTHbIE. [IPOMCX0XKAEHUE MHOMOKJIETOYHBIX XXUBOTHbIX. OCHOBHbIE
aTanbl 3BONIOLMKM 0ecrno3BOHOYHbIX. OCHOBHbIE 3Tanbl 3BOMIOLMM MNO3BOHOYHbIX )XMBOTHbIX. BbiMepLuue
XWBOTHbIE

)XnBOTHbIE B NPUPOAHbIX COOOLLECTBAX




XuBoTHbIE U cpeaa 00MTaHus. BnusHue cBeta, TemnepaTypbl U BAAXHOCTU HA XXMBOTHbIX. MPUCNocoGNEeHHOCTb

5.1
XXMBOTHBIX K YC/IOBUSIM Cpefibl 06UTaHus
Monynauun XNBOTHbIX, UX XapaKTEePUCTUKU. OANHOYHDIIA U rPyNNoBoOi 00pa3 XXM3HW. B3aMMoCBSA3U XUBOTHBIX
5.2 MeXay co0oi M ¢ APYrMMM opraHuamami. MuieBble CBA3M B NPUPOAHOM coolOuiecTse. MMULEBbIE YPOBHM,
aKonoruyeckas nupamuaa. IKocmctema
53 XXVBOTHbIA MMP NPUPOAHLIX 30H 3emnu. OCHOBHbIE 3aKOHOMEPHOCTU PacnpeaesieHnsl XXMBOTHbIX Ha MaHeTe.

dayHa

MXXUBOTHbIE U Yen

0BEK

6.1

Bo3peicTBMe 4eN10BEKA HA XKUBOTHDIX B NPUPOAE: NPSIMOE U KOCBEHHOE. [IPOMbIC/I0BbIE XKUBOTHbIE (PbI00IOBCTBO,
0xoTta). BegeHne npombicna XMBOTHbIX HAa OCHOBE HAay4yHOro NOAXoAa. 3arpsisHEHUE OKpyXawowewW cpepbl.
OpoMaliHMBaHUe XUBOTHbBIX. Cenekums, nopofbl, NCKYCCTBEHHbIA 0TOOP, AMKUE NPEAKU AOMALLHUX XKNBOTHbIX.
3HayeHne AOMALUHMX XMUBOTHbIX B )XXU3HW 4esioBeKa. XKMBOTHblE CENbCKOXO3SIMCTBEHHbIX yroaui. Metopbl
00pb0ObI C XXUBOTHLIMM-BPEAUTENSIMU

6.2

lopopn Kak 0co6as UCKYCCTBEHHAs cpefa, CO3AaHHas 4eN0BEKOM. CMHAHTPONHbIE BUAbI XXUBOTHDBIX. YCI0BMSI MX
oouTaHus. becno3BoOHOYHbIE U NMO3BOHOYHbIE XXMBOTHbIE ropofa. AfanTauus XUBOTHbIX K HOBbIM YCNOBUSIM.
PekpeaunoHHbIA Npecc Ha XUBOTHLIX AUKUX BMAOB B YCNOBUSIX ropoaa. be3Haf30pHble AOMALIHME XKUBOTHbIE.
MutomHuKn. BoccTaHoBNEeHMEe YUCNEHHOCTU peakux BuaoB XuUBOTHbIX: OOMNT. KpacHas kHura Poccun. Mepbl
COXpaHEHMs XXMBOTHOro MMupa




9 KJIACC

Kop
Kop
nposepseMoro MpoBepsiembie 31€eMEHTbI COfiePXXaHUS
paspena
anemeHTa
Yenosek — OMocoumnanbHbii BUA,
Hayku o yenoBeke (aHaTomusi, (hM3UONOrNsi, NCUXOJIOrMS,, AHTPONONOruUs, rUrMeHa, CaHWUTapusi, 3KONOrus
1.1 yenoseka). Metoabl U3y4YeHUs OpPraHM3ma YenoBeKa. 3Ha4YeHWe 3HAHMA O 4YeNloBeKe ANl CaMONO3HAHMA U
coxpaHeHus 300poBbsi. 0COOEHHOCTU Ye0BEKa Kak OM0COLMaNbHOIO CyLLECTBa
1
MecTo YyenoBeka B CUCTEME OPraHMYecKoro Mmmupa. Yenosek Kak 4acTb npupoabl. CucTeMaTnyeckoe nosioKeHue
12 COBPEMEHHOro 4enoBeka. CxopcTBo 4Yenoseka ¢ maekonutawwumu. OTaMuMe YenoBeka OT NPUMAToB.
' [loka3aTtenbcTBa »XMBOTHOrO MPOMCXOXAEHUS YesioBeKa. YenoBeK pasyMHbld. AHTPOMOreHe3, ero 3ranbl.
Bbuonoruyeckue n coumanbHble (hakTopbl CTAHOBNIEHUS YeNoBeKa. YenoBeyeckune pacobl
CTpyKTypa opraHu3mMa YenoBeka
CTpoeHue M XMMMYECKMIA cocTaB KneTKU. 0OMeH BewecTB U npeBpalieHne aHeprumn B Knetke. MHorooopa3ue
2.1 KNeToK, ux peneHue. HykneuHoBble Kucnotbl. FeHbl. Xpomocombl. XpomMOCOMHbIA HaGop. Mwuto3s, menos.
2 ComaTtmnyeckue U nosioBbie KNeTKn. CTBOMOBbLIE K/IETKM
Tunbl TKaHeNn OpraHM3ma 4YenoBeKa: ANUTeNnuasbHble, COEAUHUTEbHbIE, MbilLeYHble, HepBHasA. CBOMCTBA TKaHeW,
2.2 nX hyHKuun. Opraibl n cucTembl opraHoB. OpraHM3M Kak efuHoe uenoe. B3aumocBsiab OpraHoB U CUCTEM KakK

0CHOBa romeocra3a




HeifiporymopanbHas perynsums

HepBHasi cuctema 4enoBeka, eé opraHu3auus W 3HavyeHue. HeipoHbl, HepBbl, HepBHbie Y3nbl. Pednekc.
PechnektopHas ayra. Peuentopbl. [1ByXHeMpPOHHbIEU TPEXHENPOHHbIE pedhneKTopHble ayrn. CNMHHOW MO3r, ero
cTpoeHue U (yHKumn. Pecdnekcbl cnuHHOro mo3sra. F0I0BHOW MO3r, ero crTpoeHvme v ¢yHkumu. bonblume

3.1 N i
nonywapusa. Pecdnekcbl ronoBHoro mosra. besycnoBHbie (BPOXAEHHbIE) M YCNOBHbIe (NMPUOOPETEHHDIE)
pechnekcol. ComaTnyeckas HepBHasi cucTeMa. BeretatuBHas (aBTOHOMHasi) HepBHas cuctema. HepsHas cucrema
Kak eauHoe uenoe. HapyweHusi B paboTe HepBHOW CUCTEMDI
l'ymopanbHas perynsums (oyHKUuN. IHAOKPUHHAA cucTeMa. XKene3bl BHYTPEHHEN ceKpewuunu. XKene3sbl CMELIaHHOW

3.2 cekpeuuu. TOpMOHbI, UX posib B perynsuMn (hu3noNorMdecknx (yHKUMW OpraHu3ma, pocta U pasBUTHS.

Hapywiexune B pabote 3HAOKPUHHDBIX Xené3. 0codbeHHOCTH pethNeKTOPHOU M ryMmopanbHON perynauum yHKuum
opraHu3ma

Onopa u gBMXKEeHUe

3HayeHue OMoOpHO-ABUraTeNibHOro annapara. CKener yenoBeka, CTpOEHUe ero oTaenoB v (yHKumu. Koctu, ux
XMUMUYECKUIA cocTaB, cTpoeHue. Tunbl KocTel. PocT KocTeil B ANIMHY M TonwumHy. CoeauHenne Koctei. Ckener
roniosbl. Ckener Tynosmia. CKener KOHEYHOCTE U UX nosicoB. 0COGEHHOCTU CKENeTa 4YenoBeKa, CBA3aHHbIe C
NPSMOX0XXAEHNEM U TPYAO0BON AEATENbHOCTbIO

41

MbiweyHas cuctema. CtpoeHue M (YHKUMN CKENeTHbIX Mbilil. PadoTa mbllL: cTaTMYEcKas M AUHaAMUYecKas;
4.2 MbiluLbl crubaTenn u pasrubatenn. YromnexHuwe mbiwl. MMnogmHamusa. Ponb ABuratenbHo akTUBHOCTU B
COXpaHEHUM 3[A0POBbS




4.3

HapyweHus onopHo-ABUraTesibHoM cuctembl. Bo3pacTHble M3MeHEHUs B CTPOEHUM KocTei. HapylueHue 0CaHKW.
MpenynpeXxaeHne NCKPUBIEHUS NO3BOHOYHUKA U pa3BuTusa nnockocronus. lpocunaktuka rpasmatusma. llepeas
nNoMoLLb NPU TpaBMax ONOPHO-ABUraTesIbHOro annapara

BHyTpeHHsIA cpepa opraHu3ma

5.1

BHyTpeHHsia cpepa u e€é (yHKuun. DOpMEHHble 3NEMEHTbl KPOBWU: 3PMTPOLMUTDI, JIEWKOLMTbI U TPOMOOLMUTDI.
ManokpoBue, ero npuynHbl. KpacHblii KOCTHbIA MO3r, ero posib B opraHusme. na3ma kpoBu. MoCTOSAHCTBO
BHYTPEHHeW cpepabl (romeoctas). CBépTbiBaHue KpoBu. Fpynnbl KpoBu. Pesyc-thaktop. MepenvBaHne KpoBu.
LloHopCcTBO

5.2

UMMyHuTeT n ero Buabl. Paktopbl, BAUSIOWME HA WUMMYHUTET (NMPUOOpPETEHHbIE MMMYyHOAEMULUTDI):
pagvaunoHHoe obny4YeHue, XMMUYECKOe OTpaBJieHue, ronoaaHue, BocnaneHue, BUPyCcHbie 3abonesaHus, BUY-
nHekumns. Bunoukosas xenesa, numgatmyeckue y3nbl. BakumHbl 1 neyedHble CbIBOPOTKW. 3Ha4yeHue paodor Jl.
Mactepa u U.UN. MeyHukoBa no N3y4eHU0 UMMYHUTETA

KpoBooGpalueHue

6.1

OpranHbl KpoBooOpauwienns. CTpoeHue u pabota ceppua. ABTomaTtusm cepaua. CepaeyHbld LMK, €ro
AnuTenbHOCTb. bonblion M manbliid Kpyrn KpoBooOpalueHus. [IBMxKeHune KpoBu no cocypam. [lynbc.
JinmcpaTnyeckas cuctema, nMMOOTTOK. Perynsumus aeatenbHOCTU cepaLa U cCocyaos

6.2

l'vrneHa cepaeyHo-cocyaucTon cuctemol. lMpounakruka cepaevHo-cocyancTbix 3adonesanunid. llepsas nomoLb
Npn KPOBOTEYEHUSAX

IbixaHne




IbixaHne n ero 3HayeHue. OpraHbl AbixaHus. JIErkue. BsaumocBa3b CTPOEHMS M (DYHKLMIA OpPraHoOB AbIXaHMS.

741 Fa3000MeH B NErkux n TKaHax. XXu3HeHHas éMKOCTb NErknx. MexaHuambl fbiXaHus. [lbIXaTesibHble ABWXEHMS.
Perynaumsa abixaHus
WHbekumoHHble Oone3Hn, nepepatrolimecs Yyepes BO3AyX, NpeaynpeXxaeHne BO3AYLIHO-KanenbHbIX WH(EeKUMiA.
7.2 Bpen Ta0akoKypeHusi, ynoTpeOneHuss HapKOTUMYECKUX WM MNCUXOTPOMHbIX BewecTB. PeaHumauus. OxpaHa

BO3AyLUHOW cpeabl. 0Ka3aHue NepBoii MOMOLLYM NPV NOPaXKEHUN OPraHoB AbIXaHUs

MuTanue n nuweBapeHne

MuTaTenbHble BelecTBa U NuLeBble NPoAyKTbl. MUTaHue U ero 3HayeHue. Muwesapenne. OpraHbl NULLEBaPEHUS,
UX cTpoeHune u hyHKumn. depmMeHTbl, UX Ponb B nuLeBapeHun. MuliesapeHne B poToBOi NonocTu. 3yobl 1 yXopa

8.1
3a Humu. MuwesapeHne B XKenyake, B TOHKOM U B TOJICTOM KULLeYHUKe. BcacbiBaHMe NUTaTeNIbHbIX BELLECTB.
BcacbiBaHue Bogabl. MuweBapuTesnbHbie Xenesbl: NeYeHb U NOMKENYA04Has Xee3a, UX posib B NULLEBApPEHNN
8.2 MukpoOuom 4enoBeka — COBOKYMHOCTb MWKPOOPraHU3MOB, HacensoWux OpraHu3m 4enoBeka. Perynsuus
' nuwesapeHuns. Metoabl u3y4yeHust opraHos nuwiesapeHusi. Padorol W.M. MasnoBa
8.3 l'vrneHa nutanus. MpeaynpeXxaeHne rAUCTHBIX U XKEJYA04YHO-KULIEYHbIX 3a00N1eBaHNiA, MULLEBbIX OTPAB/IEHUN.

BnusiHne KypeHus U ankorons Ha nuiiesapeHue

06meH BeLLeCTB U NpeBpaLLeHne IHeprum

9.1

OOmeH BelecTB U NpeBpalleHUe IHePruu B OpraHu3Me 4enoseka. [N1acTMYECKMA N 3HEPreTMHeCKUn OOMEH.
00meH Boabl 1 MUHepanbHbiX coned. 00MeH 0enkoB, yrneBoaoB W XWUPOB B opraHusme. Perynsiums ooOmeHa
BELLUECTB M NPEBPALLEHNS IHEPrum




ButamuHbl 1 nx ponb ans opraHu3ma. loctynneHne BUTaMUHOB C nuuiel. CUHTE3 BUTaMWUHOB B OpraHusme.

9.2
ABUTaMWHO3bI ¥ TMNOBUTAMMHO3bl. COXpaHeHWe BUTAMUHOB B NULLE
9.3 Hopmb! 1 pexxum nuTaHus. PaunoHanbHoe nuTaHne — (hakTop yKpensieHus 340poBbs. HapyweHue oOMeHa BelecTs
Koxa
10.1 CtpoeHve n yHKumn Koxu. Koxxa n eé nponssogHbie. Koxka n tepmoperynauus. BnusHue Ha KoXy ¢haktopos
' OKpYXXaloLLein cpepbl
10
3akanuBaHue U ero ponb. CnocoObl 3aKanuBaHus opraHu3ama. F'MrueHa KoXKu, rurmeHuMyYeckue TpedoBaHusl K
10.2 oaexnae u 00ysn. 3aboneBaHusa KOXU 1 UX npeaynpexaeHus. lMpodunaktuka n nepsas NoMoLLb NpyU TeNJ10BOM U
COJIHEYHOM yapax, 0Xkorax u 00MopoXXeHNAX
Bbigenexve
1 3HayeHue BbigeneHus. OpraHol BbigeneHusi. OpraHbl MOYEBbIAENNTENIbHOU CUCTEMbI, UX CTPOEHME U (hyHKLUN.
11.1 Mukpockonuyeckoe cTpoeHne nouyku. HedppoH. 0OOpa3oBaHue ™ouu. Perynsiums mouyeoOpa3oBaHus W
MoyeucnyckaHus. 3aboneBaHnsi OpraHoB MO4YEBbIAENINTENIbHON CUCTEMDI, MX NpeaynpeXxaeHne
PasMHoXeHue 1 pa3BuTue
12 OpraHbl penpopykuuu, cTpoeHve u GyHkuun. [onosble Xxenesbl. [onosble Knetkn. OnaoaoTBOpPEHME.

12.1

BHyTpuyTpoOHOEe pasBuTMe. BnusiHue Ha 3mOpuoHanbHoe pa3sBuTMe (haKTOPOB OKpyXawlwen cpeabl. Poppbl.
JNakraums. Poct n passutue pe6éHka. lonosoe co3peBaHue




12.2

HacnepnoBaHne npu3HakoB y 4enoBeka. HacneactBeHHble 00/1€3HM, UX NPUYMHBI U npepynpexpeHue. Habop
XPOMOCOM, NOJIOBbIE XPOMOCOMbI, FeHbl. PONb reHeTUYECKNX 3HAHUW ANA NnaHupoBaHus cembu. UHdekumu,
nepepaioLiuecs nosioBbiM NyTém, UX npounakTuka

OpraHbl YyBCTB U

CEHCOpPHbl€ CUCTEMDI

OpraHbl 4yBCTB M UX 3HaYeHue. AHann3aTtopbl. CeHcopHble cuctembl. OpraHbl paBHOBECHS, MbILLIEYHOr0 YyBCTBA,

13.1 .
ocs3aHus, 000HSIHMA U BKyca. BaaumopencTeue CeHCOPHbIX CUCTEM OpraHu3mMa
13 132 Fnas n 3penue. OnTyeckasa cuctema rnasa. Cetyatka. 3puTenibHble peLenTopbl. 3pUTesIbHOE BOCMPUSITHE.
' HapyweHus 3peHus n uxX npu4uHbl. NMrueHa 3peHns
133 Yxo u cnyx. CtpoeHne u cyHkummn opraHa cnyxa. MexaHu3m paboTbl CnyxoBOoro aHanusatopa. GnyxoBoe
' Bocnpustue. Hapywenus cnyxa u ux npuumHbl. F'urueHa cnyxa
MoBepeHue 1 NCMXMKa
Mcuxuka n noBeaeHne yenoseka. lotpedHOCTH M MOTMBLI NoBeaeHUs. CounanbHas 00ycNnoBNIEHHOCTb NOBEAEHMS
14 yenoseka. PechnekropHas Teopus noBeaeHus. Bbiclias HepBHas feATENIbHOCTb YenoBeKa, padoTtbl U.M. CeueHoBa,

14.1

W.N. NaBnoBa. MexaHuam o6pa3oBaHua YCNOBHbIX pechnekcos. TopmoxeHune. [iInHamuyeckun crepeotun. Ponb
ropMoHOB B noBeAeHun. HacnepncTBeHHble M HeHAacneACTBEHHble MNPOrpaMmbl MOBEAEHUS Y YeNoBeKa.
MpucnocoduTenbHblil XapakTep NOBeAeHUs




14.2

MepBas u BTOpas curHanbHbie cuctembl. [l03HaBaTeNnbHaa AeATENIbHOCTb MO3ra. Peyb u mbiwneHue. Mamatb n
BHUMaHue. Imoumuu. WHamBMAyanbHble OCOOEHHOCTM JINYHOCTW: CMOCOOHOCTH, TEMMEpPaMEHT, XapakTep,
ofiapEHHOCTb. Tunbl BbICLIEW HEPBHON AeATENbHOCTM M TeMnepameHTa. 0c00eHHOCTU NCMXMKK YenoBeKa. MNrmeHa
thnanyeckoro n ymcTBeHHOro Tpyaa. Pexxum Tpyaa v otapixa. CoH u ero 3HayeHue. F'mrueHa cHa

15

Yenosek U OKpyXarowwas cpeaa

15.1

Yenosek 1 OKpyXxaiolLas cpepa. JKonornyeckue hakropbl U UX AeWCTBUE HA OPraHN3M YyenoBeka. 3aBMCUMOCTb
3[10pOBbSl Y€JIOBEKA OT COCTOSHUSA OKpYXaioLLeil cpefibl. MMKpOKNMMAT XUNbIX nomeLLeHuit. Co6ntoaeHue npasun
NOBEAEHUS B OKpYXKaloLLen cpeae, B ONacHbIX U Ype3BblYaiiHbIX CUTYaLMAX

15.2

3n0poBbe YenoBeka Kak couuanbHas LEHHOCTb. dakTopbl, Hapylalowme 340pPOBbE: MMNOAMHAMMS, KYpPEHue,
ynoTpeGiieHne ankorons, HapKOTUKOB, HecGaNaHCMPOBaHHOE NWTaHWe, CTPEcC. YKpersieHue 3[A0pOBbS:
ayTOTPEHWHr, 3aKanuBaHwe, ABUraTenbHas aKTUBHOCTb, cOanaHcupoBaHHOe nuTaHue. KynbTypa OTHOLWIEHUS K
C00CTBEHHOMY 3[10POBbIO U 3[0POBbI) OKPYXKaloLWMX. BcemupHas opraHusauusi 3apaBooXpaHeHus

53

Yenosek Kak yacTb 6uoccepbl 3emnu. AHTPONoreHHble BO3AEUCTBUS Ha npupoay. Ypoanusaums. LinBunnsaums.
TexXHOreHHble U3MEHEHUs1 B OKpyxaiouwein cpepe. CoBpemMeHHble rnodanbHbie 3KONOrMYeckue npoodsIeMbl.
3HauyeHue 0XpaHbl OKpPYXaloLien cpefbl ANs COXpaHeHUs YenoBeyecTsa




NPOBEPSIEMbIE HA O3 10 5MOJIOMUKA TPEGOBAHUS K PE3YJIbTATAM 0CBOEHNSA OCHOBHOW OBPA30BATEJIbHOW NPOrPAMMDbI
OCHOBHOr0 OBLLET0 OBPA30BAHUA

Koa nposepsiemoro
TpeboBaHus

MpoBepsiembie TpeOOBaHUA K NPeAMETHbIM pe3yJibTaTam 0CBOEHWUS OCHOBHOI 00pa30BaTenibHOM NPOrpaMmbl
OCHOBHOr0 o6Lwiero oopa3oaHusi Ha ocHose ®roc

1

MoHumanue ponu 6uonoruu B hopmMmMpoBaHMN COBPEMEHHOI ECTECTBEHHOHAY4YHON KapTUHbI MUpa

YMeHne nNpuMeHaTb CMCTEMY OMOJIOrMYECKMX 3HAHUIA: PackpbiBaTb CYLIHOCTb XXWMBOF0, Ha3blBaTb OTIIUYUS XKUBOIO OT
HEXXMBOr0, NePeYnCNATb OCHOBHbIE 3aKOHOMEPHOCTU OpraHu3aumum, GyHKLUMOHUPOBaHNS 0GbEKTOB, IB/IEHUI, NPOLECCOB
XWBOI NpUpOAbl, 3BOJIIOLMOHHOIO Pa3BMTUSI OPraHWYECKOr0 Mupa B €ro eAMHCTBE C HEeXUBOW NpUpOnoir;
¢(hOpMMPOBAHHOCTb NPEACTaB/EHUI 0 COBPEMEHHOI TEOPUM 3BOJTIOLIUM U OCHOBHbIX CBUAETENbCTBAX 3BOJIIOLUM

BnapgeHne OCHOBaMM NMOHATWAHOrO annapaTta W HAy4yHOro A3blka OMONOrMKU: MCNOJIb30BaHWE W3YYEHHbIX TEPMMHOB,
NOHATWUIA, TEOPUIN, 3aKOHOB N 3aKOHOMEpPHOCTEN Ansl 00bSACHEHMS HabNKAaeMbIX OMONOrUYECKUX 00BEKTOB, IBNEHUNA U
npoueccos

MoHumaHue cnoco60B NONy4YEHNs GUONIOrMYECKMX 3HAHUIA; HaNWYKue ONbITa MCNO/Ib30BaHNS METOA0B GUONOrUK B LeNsX
M3Y4EHUs XKMBbIX 0GBLEKTOB, GMONIONMYECKUX SBNIEHUA U NPOLLECCOB: HA0/NIOAEHME, ONUCaHWe, NPOBEAEHNE HECTIOXKHBIX
GMONOrUYECKUX ONbITOB U 3KCMEPUMEHTOB, B TOM YMCNE C UCMONb30BAHMEM aHANoroBbiX U LU(POBLIX NPUGOPOB W
MHCTPYMEHTOB

YMeHne xapakTepu3oBaTb OCHOBHbIE Fpynnbl OpPraHM3MoB B CUCTEME OPraHWYeckoro mupa (B TOM YMCNe BUPYCbl,
GaKTepumn, pacTeHusi, rpudbl, XXMBOTHbIE): CTPOEHME, NPOLLECCHI XXU3HEAEATENIbHOCTH, UX NPOUCXOXKAEHME, 3HAYEHUEe B
NpUpoAE 1 XXN3HU YeNloBeKa




YMeHune 00bsICHATb NONIOXKEHME YeNoBeKa B CUCTEME OPraHMYecKoro Mupa, ero NpoMcxXxoXaeHue, CXOACTBA U OTINYMA

6 YyenoBeKa OT )XXMBOTHbIX, XapaKTepu3oBaTb CTPOEHME W NPOLECCbl XXU3HEAEesATESIbHOCTU OpPraHu3ma 4esioBeka, ero
npUCnoco0IEHHOCTb K Pa3/InyHbIM 3KO0JIOrM4eCKUM hakTopam

7 YMeHne onucbiBaTb KNETKW, TKaHW, OpraHbl, CUCTEMbl OPraHoB W XapaKTepu3oBaTb BaXXHeWlume OUoNornyeckue
npouecchl B OpraHM3mMax pacTeHUm, XXUBOTHbIX U Y€J1I0BEKA
CchopmupoBaHHOCTL NPeACTaBIEHWIA 0 B3aMMOCBA3U HacneA0BaHUA NOTOMCTBOM NPU3HAKOB OT POAUTENLCKMUX (hopm C

8 OpraHv3auvein KneTku, HalMymem B HEW XPOMOCOM KaK HOcuTenenW HacneacTBeHHOW WHgopmauuu, 00 OCHOBHbIX
3aKOHOMEPHOCTSIX HacNea0BaHMS NPU3HAKOB

9 CchopmupoBaHHOCTb NPeACTaBiEHNA 00 OCHOBHbIX (paKTOpax OKpYXalowen cpefbl, UX POU B XXU3HEAEATENbHOCTU U
3BOJIOLM OPraHU3MOB; NPEACTABJIEHUA 00 aHTPONOreHHOM (hakTope

10 CchopmupoBaHHOCTb NPEACTaB/IEHUA 00 3KOCMCTEMAX U 3HaYeHUM OMopa3HOoOpa3us; 0 rnodanbHbIX 3KONOrMYECKNX
npo6nemax, CToSLWMUX Nepeq Ye10Be4eCTBOM, M CNOC00aX MX NPEOA0JSIEHUs!

11 YMeHue peluath yyeOHble 3afa4u OM0I0rMYECKOro CoaepXXaHus, B TOM YUCIE BbISIBNISATb NPUMUHHO-CNIEACTBEHHbIE CBA3M,
NpPoOBOAUTbL PacYETbl, AeNaTb BbIBOAbI HA OCHOBAHUM NOJIYYEHHbIX Pe3y/ibTaToB

12 YMeHue co3paBaTb U NPUMEHSTb CNOBECHbIE U rpacduyeckue mopenu Ansi 00bSCHEHMSI CTPOEHUS XXMBBIX CUCTEM,
SIBJIEHMIA U NPOLIECCOB XXUBOW NPUPOAbI

13 MNoHumaHne BKNaaa poCCUMCKUX N 3apy0eXHbIX YYEHbIX B pa3BUTHE OMONIOrMYECKUX HayK
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BnapeHne HaBbikaMmu padoTbl ¢ MHGopmauuen OMOIOrMYECKOro COAEPXKaHus, NPeACTaBIEHHOW B pa3Hou chopme (B Buae
TEKCTa, TaO/NMYHbIX [aHHbIX, CXeMm, rpacdmkoB, AuarpamMm, MOAeNeW, M300paXKeHUH), KPUTUYECKOro aHanusa
MH(OPMaLUM N OLLIEHKMW eé OCTOBEPHOCTH

15

YMeHne nnaHupoBaTh Noj PyKOBOACTBOM HAacTaBHUKA W NPOBOAMTb y4eGHOE UCCNef0BaHNE UK NPOEKTHYI0 paboTy B
oGnactu Guonoruu; ¢ y46TOM HameuyeHHoOW uenu hopmynuposaTb npoGnemy, runotesy, CTaBUTb 3afauu, BbiGMpaTb
aJleKBaTHble METOAbIANSA UX pelleHusi, hopmMynupoBaTh BbIBOAbI; NyGIMYHO NPEACTaBNATb NONYYEHHbIE Pe3yNibTaThl

16

YMeHue HTerpmpoBarb Ouonorvyeckue 3HaHMS CO 3HAHUSMU APYyrux yqeﬁHbIX npeamMmeTos

17

CchopMMpOBaHHOCTL OCHOB 3KOJIOFMYECKOW rPamMOTHOCTU: OCO3HaHWE HeoOXOoAMMOCTW AEWCTBWIA, HANPaBNEHHbIX Ha
coXpaHeHne 6Mopa3Ho00pa3us U 0XpaHy NPUPOAHbIX 3KOCMCTEM, COXPaHEHME U YKPeNnJiIeHUe 3,0POBbS YENI0BEKA; YMEHMNE
BblOMpaTb LeNeBbie YCTAHOBKW B CBOMX AEUCTBUAX U NOCTYNKAX N0 OTHOLLUEHMIO K XXUBOW nNpupoae, CBoeMy 34,0POBbI0 U
3[10POBbI0 OKPYXKAOLLMX

18

YMeHune ncnonb3oBaTtbh NPUOOPETEHHDIE 3HAHMSI N HABbIKN ANS 3A0POBOro 00pa3sa XWU3HWU, c6aNaHCUPOBAHHOr0 NUTaHUA
M (M3N4YEeCKOW AaKTUBHOCTH; HENpuATUE BPEAHbIX MNPUBLIYEK W 3aBMCUMOCTEW; YMEHWe npOTUBOAEUCTBOBATb
JDKEHay4YHbIM MaHUNYNALMSAM B 06/1aCTH 30,0POBbS
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OBnapfeHne NMPUEMaMM OKa3aHWsi MEpPBOV MOMOLLM YeSIOBEKY, BbIPalMBaHMA KYNbTYPHbIX PacTeHMA W yxopa 3a
AOMALUHUMMN XKUBOTHBIMU




NEPEYEHb IJIEMEHTOB COJAEPXXAHUSA, NPOBEPAEMbIX HA O3 10 BUOJIOTMK

Kop MpoBepsiemMbiN 3IEMEHT COfiePXXaHUS
1 Buonorus — HayKa 0 XuBoi npupope. MeToabl HAy4YHOro NO3HaHUSA
11 MonsiTne 0 Xn3HKU. NPU3HAKKN XKUBOrO (KJIETOYHOE CTPOEHWe, NUTaHWe, AblXxaHue, BbiAeneHue, pocTt U apyrue). 00bEKTbI XKUBOW W
' HEXMNBOW NPUPOAbI, X cpaBHEHME. XKUBAsi U HEXXMBasi NPUPOAA — eANHOE Liesioe
buonorua — cuctema Hayk o Xuson npupoge. OcHoBHble pasaenbl 6uonorun. botaHuka — Hayka 0 pacteHusx. Pasaenbl 60TaHNKW.
12 3o0s10rust — HayKa 0 XX1BOTHbIX. Pasaenbl 300510run. Hayku o yenoseke (aHaTomus, hu3no0rus, NCMX0N0rns, aHTPONONOrus, rTMrueHa,
' caHuTapus, aKosorua venoseka). CBa3b Ouonorum c¢ apyrumum Haykamu. Ponb OMonorMM B MO3HAHMM OKPYXAIOWEro mMupa u
NPaKTNYECKOWU AEATE/IbHOCTU COBPEMEHHOI0 4Ye10BEKA
HayyHble meToabl U3y4yeHus XuMBOW npupoabl. Metoa onucaHus B Guonormm (HarnsigHbIA, C/NOBECHbIA, cxemaTuyeckuin). Metop
1.3 n3mepeHuss (MHCTpyMeHTbl n3amepenus). Metop knaccudpukaummn opraHuamoB. HabnoaeHne M 3IKCNEPUMEHT KakK BeAylmne MeToAbl
ouonorun. Metogbl N3y4yeHUs1 OPraHU3Ma 4eNl0BeKa. YCTPOMCTBO YBENIMYUTENbHBIX NPMOOPOB: Nynbl U MUKpPOCKONA
2 Cpena ooutaHus. MpupoaHbie U NCKYCCTBEHHbIE CO00LLECTBA. YenoBeK M OKpYXXalowlas cpeaa
21 Cpena ooutaHus. BogHasi, Ha3eMHO-BO3AyLLIHAsA, NOYBEHHAsA, BHYTPMOPraHM3meHHasa cpeabl 00MtaHust. 0Co6eHHOCTH cpef 00uTaHus
' OpraHuamos
MpupoaHoe coo6uwecTBo. B3aumocBa3u opraHu3amoB B NPUPOAHBIX coobwecTBax. Muwiesbie cBA3M B coo0LecTBaXx. MuwieBbie 3BeHbS,
2.2 uenun u cetu nutanus. lMpon3soautenn, NOTPeOMTENN N paspyLIMTENM OPraHUYeCKUX BELLEeCTB B NPUPOAHbIX coobwiecTBax. Mpumepobl

NPUPOAHbLIX CO0GLLECTB (nec, Npya, 03epo 1 Apyrue)
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)XKuBOTHbIE U cpepa 00MTaHus. Bnnsinne cBeta, TemnepaTtypbl U BNaXXHOCTN HA XXUBOTHbIX. [[PUCNOCO0OIEHHOCTb XXMBOTHbIX K YCN0BUSIM
cpenbl 00MTaHus. Monynsuun XXUBOTHBIX, UX XapaKTepPUCTMKKU. B3aumMocBa3M XUBOTHBIX MeXay co00i U C APYyruMy OpraHu3Mamu.
JXKMBOTHbBIA MUP NPUPOAHDIX 30H 3eMNK

24

PacteHuss u cpepa ooutaHmsa. Jkonorvyeckne haktopbl. PacTeHMs M ycnoBus HEXXWBOW NpMpPoOAbl: CBET, TemnepaTtypa, Bnara,
atmoccepHbln Bo3ayX. PacTeHnMs U ycnoBus XWMBOW NpUpPoAbl: NPSIMOE U KOCBEHHOE BO3AEUCTBUE OPraHM3MOB Ha PacTEHMS.
Mpucnoco6neHHOCTb pacTeHUi K cpeae oouTaHusa. PactutenbHbie coobuiecTBa. PacTuTenbHOCTb (PacTUTESIbHBIA NOKPOB) NPUPOAHBIX
30H 3emnu

25

WcKyccTBeHHble coo0LecTBa, UX OTANYUTENbHDBIE MPU3HAKW OT NPUPOAHLIX coo6LecTB. MPUYUHBI HEYCTOMYMBOCTU UCKYCCTBEHHDBIX
coo6LecTB. Posb UCKYCCTBEHHBIX COOOLLECTB B XXN3HU YEN0BEKA

2.6

KynbTypHble pacTeHuns 1 UX NponcxoXxaeHue. LleHTpbl MHOrooGpasus 1 NPOMCX0XKAEHNS KYNbTYPHbIX pacTeHuit. KynbTypHble pacTeHus
Ce/IbCKOX03MCTBEHHbIX yroauid. PacTeHus ropoaa

2.7

Bo3speicTBUE YENOBEKA HA XXMUBOTHbIX B npupoge. [poMbICNI0BbIE XUBOTHbIE. 3arpsisHeHue Opr)KaIOI.I.I,GI7I cpeabl. 0pomMaliHMBaHne
XXMBOTHbIX. Cenekuus, nopopabl, MCKVCCTBeHHbIVI 0T60p, AVKWE npeaku AOMALIHUX XWUBOTHDIX. 3HayeHue AOMALUHMX XXUBOTHbLIX B
XXU3HK yenoseka. Mertoabl 60pb6bl C XXUBOTHbIMU-BpeAUTENAMAN

2.8

MocneacTBua AeATeNbHOCTY YesioBeKa B aKocucTemax. OXpaHa pacTUTENbHOTO W XXMBOTHOr0 MUpa. BoccTaHOBNEHNE YNCNIEHHOCTY
peaKuX BUAOB PACTEHMIA M XKMBOTHBIX: 0C000 OXpaHsieMble NpupoaHbie Tepputopum (00MNT). KpacHas kHura Poccumn. Mepbl coxpaHeHus
PacTUTENbHOrO M XXMBOTHOIO MMpa
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3aBUCMMOCTb 3A0pOBbSl YeJIOBEKA OT COCTOSIHUSI OKpYXawowen cpeabl. IKONOruyeckne (haktopbl U UX AENCTBUE HA OPraHU3m
yenoseka PakTopbl, HapyLwaoLWMe 3A0P0BbE: FMNOANHAMMSA, KYpeHue, ynoTpedneHne ankoronsi, HAPKOTUKOB, HecOanaHCUPOBaHHOe
nuTaHue, CTpecc. YKpensieHne 3A0poBbsi: ayTOTPEHUHT, 3aKa/IMBaHne, ABUraTe/ibHasi akTUBHOCTb, COanaHCUPOBaHHOE NUTaHWe

IBOJIIOLMOHHOE PAa3BMTNE PACTEHNIA, XXMBOTHBIX U YeI0BEKa




JBOJIIOLMOHHOE pa3BUTHE PacTUTENbHOro Mupa Ha 3emne. «XKuUBble UCKONaeMble» PacTUTENbHOro LapcTBa. XKu3Hb pacTeHuii B Bofe.

3.1 NepBble HazemHble pacTeHusi. 0CBOEHME pacTeHUsIMM CyLUuW. ITanbl pa3BUTUS HA3EMHbIX PACTEHWU1 0CHOBHbIX CUCTEMATNYECKUX Fpynn.
Bbimeplume pacteHus
JBOJIIOLMOHHOE pPa3BUTME XXMBOTHOrO Mupa Ha 3emie. YC/I0OXKHEHWE >XMBOTHbIX B npouecce 3Bonouvn. [lokasaTenbcTBa
3.2 3BOJIIOLMOHHOr0 Pa3BUTUSA XXMBOTHOr0 Mupa. lManeoHTonorus. Uckonaemble 0CTaTKN XKUBOTHBIX, X U3y4YeHue. «)KuBble UCKonaemble»
)XMBOTHOro Mmupa. OCHOBHbIE 3Tanbl 3BOJIOLUN 6ECNO3BOHOYHBIX U NO3BOHOYHBIX XKUBOTHbIX. BbiMepLUMe XXUBOTHbIE
JlokasaTenbCTBa XXMBOTHOr0 MPOUCXOXKAEHUS YenoBeka. CX0ACTBO YesioBeKa ¢ MneKonutaowmmn. 0Tanyme Yenoseka oT NPMMaTtoB.
33 Yenosek pa3ymHbiid. AHTponoreHes, ero atanbl. buonornyeckue u coumanbHole (hakTopbl CTAHOBJIEHUA YenoBeKa. YenoBeyeckue
pacbl. MecTo 4enoBeka B CUCTEME OPraHUYecKoro Mmpa
4 OpraHn3mbl 6aKTepui, rpmooB U IMLLANHWUKOB
I'pnobl. 00waa xapakrepucTuka. LLnsnoyHblie rpudbl, X CTPOEHUE, NUTaHUE, POCT, pa3MHOXeHUe. Cbeo0HbIE N AA0BUTbIE FPUODI.
4.1 3HayeHue WNSno4YHbIX rpu6oB. MnecHeBble rpuobl. [ipoxokeBble rpuodbl. 3Ha4YeHWe NJIECHEBbIX U APOXOKEBbIX rpuooB. Mapa3utnyeckue
rpuobl. JIMLLANHUKKU — KOMNNEKCHbIE OPraHu3Mbl
42 bakTepumn — nosaepHble opraHn3mbl. 00Wasn xapakTepucTuka 6aktepuin. PazHooopa3ue 6akTepuid. 3HaueHue 6aKTepuin B NPUPORHbIX
' €000LLeCTBaX M XXU3HW YenoBeKa. bonesHeTBOpPHble 6aKTepuK N Mmepbl NPoMNaKTUKKU 3a00N1eBaHNI, Bbi3biIBaeMbIX OakTepusmMu
5 PacTutenbHblit opraHn3am. CuctemaTuyeckue rpynnbl pacTeHUn
5.1 06wwue npu3Haku pacteHUn. YpoBHM OpraHn3auum pacTUTENbHOro opraHusma. PacTutenbHas KNneTka: KnetoyHas 0005104ka, aapo,

uuTonnasma (nnactuabl, MUTOXOHAPUK, BaKYyOsIU C KJIETOYHbIM COKOM). PacTutesibHble TKaHW. OpraHbl 1 cUCTEMbI OpPraHoB pacTeHuﬁ




5.2

CTpoeHune W XU3HeAeATEeNbHOCTb PacTUTENbHOr0 opraHu3ma. KopHu n KopHeBble cucTembl. MoGer n noyku. CtpoeHne U HyHKUUM
nucra. dorocuHTe3. 3HayeHue hoTocHHTE3a B NPUPOLAE W B XU3HK YenoBeka. TpaHCNoOpT BoAbl U MUHEPanbHbIX BELLECTB B PACTEHUM
— BOCXOAALWMIA TOK. TPAHCNIOPT OPraHMYeCcKNX BeLECTB B PACTEHNMN — HUCXOAALUMIA TOK. BuponameHéHHble nobern. Pa3sutue nobera
M3 NOYKU
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PasmHoXeHue pacTeHud. BereTaTuBHOE pa3MHOXXEHWE LIBETKOBbIX PacTeHWiA B npupoae. X039MCTBEHHOE 3HA4YEeHMe BEreTaTuBHOro
pa3mHoXeHusl. CemeHHoe (reHepaTUBHOE) pasMHOXEHMe pacTeHuid. LiBetkn u cousetus. OnbineHue. [1BOMHOE ONNOAOTBOPEHME.
06pa3oBaHue nnoaos U cemsiH. Tunbl N10AoB. PacnpocTpaHeHne nnoaos U ceMsiH B npupoae. CoctaB v cTpoeHne cemsiH. YcnoBust
npopacTaHunsi CemsiH

5.4.

Pa3BuTune LBETKOBOro pacTeHus. Llkn passutus LBETKOBOro pacTeHus. BnusiHue )akTopoB BHELLIHEW Cpeabl HA pa3BUTHUE LBETKOBbIX
pacTteHuil. XKn3HeHHble (hOpMbl LIBETKOBbIX paCTEHNI

5.5

Knaccudmkauus pacteHuit. BUA Kak OCHOBHasi cuctemaTuyeckas Karteropusi. Cuctema pacTutesibHoro mupa. Huswwe, Bbiclume
CMOPOBbIE, BbICLIME CEMEHHbIe PacTeHusl. 0CHOBHbIE TAKCOHbI (KaTeropun) CUCTEMaTUKU PacTeHuI

5.6

Huswwue pactenus. Bogopocnu. 00wWwaa xapakrepucTuka soaopocnei. Boicwume cnoposbie pacteHus. MoxosuaHbie (Mxu). 00was
XapakTepucTMKa mxoB. PasaMHOXeHUe MXOB Ha npumepe 3€/IEHOr0 Mxa KYKYWKUH néH. MnayHoBuaHble (MnayHbl). XBOwWweBUAHbIE
(Xsoww), ManopotHukoBuaHbie (ManopotHuku). 00WAa XapakTepucTuKa. Pa3MHOXEHVWE NanopoOTHMKOOOpa3HbIX. LiMkn passutus
NanopoTHMKa. 3Ha4YeHne NanopoTHMKO0OPa3HbIX B NPUPOAE U XN3HMN YesloBeKa

5.7

Boiclune cemeHHble pacteHusi. FonocemeHHbie. 00wWas XapaKTepucTuka. XBOWHbIE pacTeHus, UX pa3HooOpa3ue. CtpoeHue u
YXN3HEAEATEeNIbHOCTb XBOMHbIX. Pa3MHO)KeHUE XBOMHbIX, LMK Pa3BUTUS HA NpUMepe COCHbI. 3Ha4YeHne XBOWHbIX pacTeHWn B npupoae
M XKN3HW YenoBekKa

5.8

MokpbiTocemeHHble (LBETKOBble) pacTeHusi. 00was xapakrepuctmka. 0COOGEHHOCTM CTPOEHUS W XKU3HEAEATENIbHOCTU
NOKPbITOCEMEHHbIX KaK Havbonee BbICOKOOPraHW30BaHHOW rpynnbl PacTeHWW, MX rocnoactBo Ha 3emne. Knaccudukaums
NOKPbITOCEMEHHbIX pacTeHuit: Knacc J1BynonbHble n Knacc OgHoponbHbie. MpusHaku Knaccos. LIMKN pa3BUTMS NOKPbITOCEMEHHOr0
pacTeHus




XXvBOTHbIN opraHn3m. CuctemaTuyeckue rpynnbl XXMBOTHbIX

6.1

006wme NPU3HaKM XMBOTHBbIX. OTANYNS XMBOTHBIX OT pacTeHun. MHorooOpasue XXMBOTHOro mupa. OpraHbl U CUCTEMbl OPraHoB
XXNBOTHbIX. OpraHusm — eauHoe Lenoe

6.2

CTpoeHne M XWU3HEAEATeNbHOCTb XWUBOTHOr0 opraHuama. Onopa v aBWXEHWE XUBOTHbIX. [TaHne U nNuUWEeBapeHue y XXUBOTHbIX.
[lblxaHne XXWBOTHbIX. TpaHCNOPT BELWECTB Y XXUBOTHbIX. BbigeneHne y XuBoTHbIX. MOKpoBbl Tena y XUBOTHbIX. KoopauHauus u
perynsiumMa XXW3HeAeAaTeNbHOCTN Y XMBOTHbIX. HepBHas perynsumus. F'ymopanbHas perynsumsa. OpraHbl 4yBCTB, UX 3Ha4YeHMe.
MoBepeHue XXUBOTHBIX. BpoXkaéHHOe U NnpuodpeTéHHOE NoBeAeHNe

6.3

Pa3mHoXXeHue u pa3BuTUe XUBOTHbIX. becnonoe pasmHoXxeHue. [onoBoe pasmHoXXeHue. NpenMyLLEecTBO NOIOBOr0 PasmMHOXKEHUS.
Monosbie kenesbl. [lonoBble Knetku (rametbl). OnnoporBopeHue. 3urota. [lapTeHoreHe3. 3apopbilieBoe pa3BuUTHE.
MocTamOpuoHanbHoe pa3BuTHe: npsmoe, Henpsimoe. Metamopg o3 (pa3BuTie ¢ NpeBpaLLeHUemM): NOJHbIA U HENOJHbIN

6.4

OCHOBHbIE KaTeropum CMCTEMAaTMKN XXMBOTHbIX. BuA Kak OCHOBHas cucTemaTuyeckas KaTeropuMsi XUBOTHbIX. Knaccudmkaums
)XNBOTHbIX. CUCTEMA XXMBOTHOr0 MMUpa

6.5

OAHOKIETOYHbBIE XXKMBOTHbIE — NpocTenlumne. CTPoeHne N XXU3HeaesATeNbHOCTb NPOCTEULLIMX. 3HAYEHME NPOCTENLLNX B NPUPOAE U XKU3HU
yenoseka. KuweyHononoctHole (00was XxapakTepucTuKa; 0COOEHHOCTM CTPOEHMSt M Xu3HepesiTenbHocty). Mnockue, Kpyrible,
KONbyaTble YepBM (00LLas XxapakTepucTka). 0COOEHHOCTH CTPOEHMS U XXKU3HEAEATEIbHOCTU NJIOCKUX, KPYIJbIX U KOJIbYATbIX YepBen.
Mapa3utnyeckne NNOCKMUE U KPyrible YepBu

6.6

UnenuctoHorve (odOwas xapakrepuctuka). PakooOpa3Hbie (0COOEHHOCTU CTPOEHUs W XXusHepesTenbHocTu). [laykooOpasHbie
(0cOOEHHOCTU CTPOEHUSI WU XU3HEHAEATENbHOCTM B CBSI3M C )KM3HbID Ha cywe). Hacekomblie (0COOEHHOCTM CTPOEHUS W
XU3HeaesATeNIbHOCTH). Pa3MHO)KeHUe HaCEKOMbIX 1 TUMbl pa3BUTUSA. 3HaYEeHME HACEeKOMbIX B NPMpofe U XXU3HU YenoBeKa. Monniocku
(obwasn xapakTepucTUKa)




6.7

Xopposble (00wWwaa xapakrepuctuka). PoiObl (00wWwas xapakrepuctuka). MectooOmutaHme M BHewHee cTpoeHue pbld. OcobeHHOCTH
BHYTPEHHEro CTPOEHUS U NPOLIECCOB XU3HEeAeATeNIbHOCTU. 3eMHOBOAHbIE (00Las xapakTepucTuka). Mectoo6MTaHne 3eMHOBOSHbIX.
0c06eHHOCTU BHELUHEro N BHYTPEHHEro CTPOeHUs!, NPOLEeCCOB XXN3HEAEATENIbHOCTH, CBSI3aHHbIX C BbIXOAOM 3€MHOBOAHbIX Ha CyLUy.
Npecmbikalowmecs (o6was xapakrepucTuka). lprucnoco6eHHOCTb NPECMbIKAOLMXCSA K XXU3HUN Ha cyLue

6.8

Mryubl (o0was xapakrepucTuka). 0COGEHHOCTM BHELUHEr0 W BHYTPEHHEr0 CTPOEHWS W NPOLECCOB XKU3HEAEATENbHOCTU NTUL,.
Mpucnoco6eHHOCTb NTUL, K pas3iMyHbiM YCNoBUSAM cpepbl. Mnekonutawowme (o0was xapaktepucTuka). Cpefbl XU3HU
mnekonuTalowux. 0COGEHHOCTM BHELIHEro CTPOEHWS,, CKeneta W MYCKynaTypbl, BHYTPEHHero cTpoeHusi. [pouecchbl
XU3HepeaTeNIbHOCTH

Yenosek n ero 3foposbe

7.1

)XuBoTHas knetka. CTpoeHne XMBOTHON KneTku. Mpouecchbl, npoucxoaswme B Knetke. HykneuHosble KUCNOTbI. FeHbl. XpOMOCOMBI.
Muto3, meif03. Tunbl TKaHeit opraHnama yenoBeka. CBOMCTBA TKaHeit, MX ()yHKuuKU. OpraHbl U cucTembl opraHoB. OpraHusm Kak
efHoe Lenoe. B3aumocBsi3b OPraHoB U CUCTEM KaK 0CHOBA roMeocTasa

7.2

HepBHas cuctema yenoBeka, eé opraHn3auust n 3HayeHue. Pecpnekc. PepnekropHas gyra. Peuentopbl. CIMHHOM MO3r, €r0 CTPOEHUe
n (yHkumu. FonoBHOM Mo3r, ero crTpoeHne u ¢GyHkuun. bonblume nonywapus. be3ycnoBHble (BPOXKAEHHbIE) U YC/IOBHbIE
(npnobpeTéHHbie) pechnekcbl. ComaTuyeckas HepBHasi cuctema. BeretatuBHaa (aBTOHOMHasl) HepBHas cuctema. HepBHas cuctema
Kak efuHoe uenoe
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l'ymopanbHas perynsuna (yHKUMA. HAOKPUHHAs cucTema. XKenesbl BHYTPEHHEN M CMELUaHHOW cekpeuun. FTOPMOHbI, UX ponb B
perynsunm pm3nonorudecknx (yHKUMu opraHuama, pocta u passutusi. Hapywenuns B pabote 3HAOKPUHHBIX Xenés. 0cobeHHoCTH
pecneKTopHOM U ryMopanbHOW perynsauum (hyHKLMin opraHusma

74

3HauyeHue ONOpPHO-ABUraTesIbHOro annapara. Ckenert yenoBeka, CTpoeHue ero otaenoB U hyHKuun. 0co6eHHOCTM CKeneTa YenoBeKa,
CBSI3aHHbIE C NPSIMOX0XXAEHUEM W TPYAOBON AeATENbHOCTbIO. MbllueyHas cuctema. CtpoeHue n (hyHKUMU CKENETHbIX Mbill,. PadoTta
Mbiwy. YTomieHne mMbiwy. Ponb aoBUratenbHOM aKTUBHOCTU B COXpaHeHWUM 300poBbs. HapylueHuUss onopHO-ABUraTeNIbHONW CUCTEMbI.
Nepsas nomoLyb NpU TPaBMax ONOPHO-ABUraTeNIbHOro annapara
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BHyTpeHHsIA cpepaa M €€ (hyHKUuKU. POPMEHHbIE 3NEMEHTbl KPOBWU: 3PUTPOLMTBI, JIEMKOUMUTbI M TpomoOouuTbl. Mnasma KpoBwu.
MocTosiHCTBO BHYTPEHHEN cpeabl (romeocTas). CBEépTbiBaHUe KpoBu. Ipynnbl KpoBu. PesycdakTtop. MepenuBanue Kposu. [lOHOPCTBO.
NMMyHUTET 1 ero Buabl. BakuuHbl u nevyedHbIe CbIBOPOTKU

7.6

OpraHbl KpoBooOpaLleHusi. CTpoeHue n padoTta cepaua. ABTOMaTu3Mm cepaua. CepaeyHbli LUK, €ro ANNTENIbHOCTb. BonbLioi u manbii
Kpyru KpoBooOpaiueHus. [iBwxkeHne Kposu no cocyaam. lMynbc. JiumaTuyeckas cuctema, numdootTok. Perynaumns neaTenbHOCTH
cepaua u cocynos. F'urueHa cepae4yHo-cocyaucTon cuctemol. Mlepsas NOMOLLb NPY KPOBOTEYEHUSX

1.7

IbixaHue u ero 3HavyeHue. Oprasbl gbixaHus. JIérkue. B3anmocBsiab CTpoeHUs U (DyHKUMUNA OPraHoB AbiXxaHusA. Fa3000MeH B NErKux u
TKaHAX. XKu3HeHHass éMKOCTb NErkux. MexaHn3mbl fbixaHus. [bixaTenbHble ABwxXeHuUs. Perynauus abixaHus. OkasaHue nepsou
NOMOLLY NPY NOPAXKEHNUN OPraHOB AbIXaHUS

7.8

MutaTtenbHble BewwecTBa U NuLieBble NPoAyKTbl. MuTaHue u ero 3Hayenue. Muwesapexne. OpraHbl NULLEBAPEHUs, UX CTPOEHUE U
(hyHKuuKn. GepmMeHTbl, UX posib B NULLEBapeHNN. BcacbiBaHMe NUTaTeNbHbIX BELWECTB U BoAbl. [uiieBapuTenbHbie XXenesbl, MX posib B
nuieBapeHnn. Perynaums nuiiesapexus. MTMrneHa nutaHus
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OOmeH BelLeCTB M MNpeBpallEHME 3HEPrun B OpraHu3me 4venoBeka. lnactuyeckun U aHepreTMdeckuin oomeH. 0OMeH Boabl U
MUHepanbHbIX coneir. 00MeH Oenkos, YrieBof0B U XUPOB B opraHn3ame. Perynsiums oOMeHa BelLEeCTB W NPEBPaLLEHNs] IHEPrun.
ButamuHbl 1 nX ponb ans opraHuama. Hopmbl n pexxum nutaHusi. Koxxa n eé nponssoaHbie. Koxxa n tepmoperynsiumsi. CtpoeHue un
(hyHKuMn Koxu. 3akanueanue U ero ponb. lMpocunakTuka U nepsas NOMOLLb NPU TENJIOBOM M COJIHEYHOM yAapax, 0Xorax W
00MOpOXXeHMnsX

7.10

Boiaenexve. 3HaueHue BbigeneHus. Opranbl BbigeneHus. OpraHbl MOYeBbIAENTUTENIbHOIM CUCTEMbI, UX CTPOEHME 1 hyHKLMK. Perynauus
Mo4eo0pa3oBaHust U MoueucnyckaHus. OpraHbl penpoaykuun, CTpoeHue W (yHKuun. BHyTpuyTpoGHOe pa3sutue. Monosoe
co3peBaHue. HacnepoBaHve Npu3HakoB Yy YyenoBeka. HacneacTeeHHble 60N1e3HU, MX NPUYKMHBI U Npeaynpexaelune. Habop xpomocom,
NoNoBbie XPOMOCOMbI, FEHbI




OpraHbl YyBCTB U WX 3HavyeHue. AHanusatopbl. CeHcopHble cuctembl. Fnas n 3penue. OnTuyeckass cuctema rnasa. Certyartka.

7.1 3putenbHoe BocnpusaTve. Yxo u cnyx. CtpoeHne u yHKummn oprada cnyxa. MexaHuam padoTbl cnyxoBoro aHanu3artopa. OpraHbl
paBHOBECHS, MbILLEYHOr0 YyBCTBA, 0CA3aHUsA, 000HSIHUS M BKyca. B3aumopencTeme CeHCOPHbIX CUCTEM OpraHU3Ma
Mcuxuka u nosepeHune 4enoseka. MoTpedGHOCTM M MOTUBbI noBepeHusi. PecnekTopHas Teopusi nosepeHusi. Boicwasi HepBHasi
LeATeNbHOCTb YenoseKka. MexaHn3m 00pa3oBaHmns YCNOBHbIX pediiekcoB. TopMmoXxeHue. [lnHamuyeckui crepeoTtun. Posib ropMoHOB B
7.12 | nosepeHun. lepsass n BTOpas CUrHanbHble cucTembl. Peub M MbiweHve. MamaTb M BHUMaHue. Imouuu. UHAMBUAYanbHbie

0COGEHHOCTM JIMYHOCTW: CMOCOGHOCTW, TEMNepaMeHT, XapakTep, OAapPEHHOCTb. Tunbl BbICIWIEH HEPBHOW [EATENbHOCTU W
TemnepameHTa. 0COGEHHOCTM NCMXUKK YenoBeka. M'urueHa husnM4eckoro M yMCcTBEHHOro Tpyaa. CoH U ero 3HayeHme




