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[MTOSAACHUTEJIBHAA 3AIINMCKA

PaGouas mporpamma mo Ouosioruu st 0OydarolmUMXcs ¢ OMPaHUYCHHBIMH BO3MOKHOCTSMH 370POBbS
(3azmep kKol rmeuxudyeckoro passurtus, ganee - 311P) Ha ypoBHe OCHOBHOTO 00IIeT0 0Opa3oBaHus pa3paboTaHa
Ha ocHOBe DenepabHOrO roCyIapcTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa OCHOBHOTO OOIIero o0pa3oBaHMs,
YTBEPXKACHHOTO Mpuka3oM Mun#cTepcTBa nmpocBenieHus Poccuiickoit @eneparuu ot 31.05.2021 Ne 287 «O6
YTIBEP)KICHUU  (efepaibHOTO TOCYIapCTBEHHOTO  00pa30oBaTENbHOTO CTAaHAapTa OCHOBHOTO  OOIIero
oOpa3oBaHus» (B IEHCTBYIOMIEH penakiny); TpeOOBaHMIA K pe3ysibTaTaM OCBOSHUS aJalTHPOBAHHON OCHOBHOM
o0pa3oBaTeNpHOM TPOTpaMMbl OCHOBHOTO 00mIero oopaszoBanust st oOydatonuxcs ¢ OB3 (3IIP) (mpukas
Munnpocsemennss Poccun ot 24.11.2022 Ne 1025 «OO6 yrBepkneHun QenepaibHON aganTHPOBAHHOMN
0o0pa30BaTeNbHOM MPOrpaMMbl OCHOBHOTO O0IIEro 00pa3oBaHUS s OOYYarOIIMXCS C OrpaHUYEHHBIMU
BO3MOXKHOCTSIMH 3710pOBBsi» (3apeructpupoBano B Muntocte Poccum 21.03.2023 Ne 72653), B COOTBETCTBHH C
aJanTUPOBAaHHOW OCHOBHOM 00pa3oBaTeIbHOM MpPOTpaMMON OCHOBHOrO o0mmiero oOpa3oBaHus s
oOy4aromuxcs ¢ OrPaHUYCHHBIMU BO3MOYKHOCTSIMHU 37I0POBbs (3allepiKKa IMCUXHYECKOTo pasButusi) MAOY
«JTuneit Ne37 r. YensiOunckay.

B nmporpamme 1o 6M010ruN yYUTHIBAIOTCS BO3MOXKHOCTH YU4€OHOT0 NpeIMeTa B peau3aiui TpeOoBaHui
®OI'OC OO0 k mIaHUPyEeMbIM JTUYHOCTHBIM W METANpPEIMETHBIM pe3yibTaTaM OO0yUYEHHs, a TAKKE peanu3alus
MEXIIPEIMETHBIX CBSI3€H €CTECTBEHHOHAYYHBIX YUYEOHBIX TIPEIMETOB HAa YpPOBHE OCHOBHOTO OOIIEro
obpazoBaHwUsl.

B paboueii mporpamme 1mo OHWOJIOTHMH ONPEAETSAIOTCS OCHOBHBIE IENW H3y4YeHUs OHOJIOTUH HAa YPOBHE
OCHOBHOTO 00IIero o0pa3oBaHus, IUIAHHUPYEMbIe pE3yJIbTaThl OCBOCHHS IPOTPaMMbl IO OHOJIOTHH:
JMYHOCTHBIE, METAIPeIMETHBIC, IPeIMEeTHbIC. [IpeIMeTHbIe TUTaHupYyeMble PE3YNIbTaThl NAaHbI ISl KaXKI0TO
rojia u3y4eHust OMOIOoTHH.
buonorus pa3zsuBaer npeacTaBIeHUs O MO3HABAEMOCTH KUBOW MPUPOJIBI U METOaX €€ TIO3HAHMUSA, TIO3BOJISET
c(OpMHPOBATh CHCTEMY HAYYHBIX 3HAHHHA O JKUBBIX CHCTEMaX, YMEHHs WX I0OJIy4aTh, NPHCBAauBaTh W
NPUMEHSITh B )KU3HECHHBIX CUTYAIIUsX.
buonoruueckass moAroToBka obecreuynmBaeT IMOHMMaHHE OOYYAIOUMMMCS  HAy4YHBIX  IPUHIIUIIOB
YeJIOBEYECKON MAESITeTbHOCTH B TPUPOJE, 3aKJIAIbIBAET OCHOBBI JKOJOTHYECKOW KYJIBTYPHI, 30POBOTO
o0pas3a >XKH3HH.
Hensmu u3ydeHus: OMOJIOTHH HA YPOBHE OCHOBHOT'O 00IIET0 00pa30BaHus SBISIOTCS:
(dbopMHpOBaHME CUCTEMBI 3HAHMW O MPHU3HAKAX M TPOILECCaX >KU3HEACATEILHOCTH OHOJIOTHYECKUX
CHCTEM pa3HOTO YPOBHS OpraHU3allny;
(dbopMHpOBaHUE CHUCTEMbI 3HAHUH 00 OCOOCHHOCTSX CTPOCHUS, IKH3HEICATEIBLHOCTH OpraHu3Ma
YeJIOBEKa, YCIOBHSIX COXPAHEHUS €T0 3/J0POBbS;
(dbopMHpOBaHNE YMEHUH NPUMEHSATh METOJbl OHOJIOTMYECKON HAyKH IJIsi M3y4eHUS OHMOJIOTHUECKUX
CUCTEM, B TOM YHCJIE OPTaHU3Ma YeJIOBEKa;
(¢bopMUpOBaHWE YMEHUH WCIOIB30BaTh WHGOPMAIMIO O COBPEMEHHBIX OCTHKEHHSIX B 00JacTH
Owonoruu Ui OOBSCHEHHWS TPOIECCOB U SIBICHWH JKUBOM TPUPOABI W IKU3HEIEATEIHHOCTH
COOCTBEHHOT'O OPTaHHU3Ma;
(dbopMupoBaHNE YMEHHI OOBSACHATH POJIb OMOJOTHH B MPAKTUYECKOW NESTEILHOCTH JIIOJIEH, 3HaYCHHE
OMOJIOTHYECKOTO pa3HOOOpas3usi il COXpaHeHus: Onocdepsl, MOCIENCTBUS NEATEIHLHOCTH YeIOBEKa B
MIPUPOJIE;
(OpMHPOBAaHUE HKOJOTHUECKOW KYJIbTYPhl B LIEISX COXPAHEHUs] COOCTBEHHOTO 3/I0POBBS U OXPaHBI
OKpY>Karlolleu cpepl.
JlocTmxeHue nenei mporpaMmbl o OMOJIOTUN 00eCTIeYMBACTCS PEIIEHUEM CIEAYIOIUX 3a/1ay:
- npuoOpeTeHue 00yJarolMMHUCS 3HaHUH O )KUBOU PUPOJIE, 3aKOHOMEPHOCTSIX CTPOEHMUS,

KHU3HEACITETLHOCTU U Cpe1oo0pas3yrolel pojii OpraHu3MOB, YEJIOBEKEe KaK OMOCOLMaTIbHOM

CYULIECTBE, O pOJIM OMOJIOIrMYECKOM HayKu B MPAKTUYECKOUN NEATENbHOCTH JTIOAEH;

- OBJIaJIeHUE YMEHHSIMH ITPOBOIUTH UCCIIEIOBAHMS C UCTIOIB30BaHUEM OMOIOTHIECKOTO 000pyIOBaHUS 1
HAOJIOJICHNS 32 COCTOSTHUEM COOCTBEHHOTO OPTaHHU3Ma;
- OCBOEHHE NPUEMOB pabOThI ¢ OMOIOrMYECKOM HH(pOpMaLIMeH, B TOM YUCIIE O COBPEMEHHBIX



JIOCTHXKCHHSIX B 00J1aCTH OMOJIOTHH, €€ aHaJIU3 U KPUTUIECKOE OIICHUBAHNUC;
- BOCHHMTaHHE OMOJIOTHYECKU U SKOJOTHUECKH IPAMOTHOM JIMYHOCTH, TOTOBOW K COXPaHCHHIO
COOCTBEHHOTO 3/I0POBBS U OXPaHbI OKPY)KAIOIIEH CPE/IbI.
OO6I1ee YncIo YacoB, OTBEICHHBIX IS U3YUEeHUS OUOJIOTHH, cocTaBiisieT 238 JacoB: B 5 kiacce - 34 gaca (1 yac
B HEJIEN0), B 6 kiacce - 34 daca (1 yac B Hefienmo), B 7 kiacce - 34 gaca (1 yac B Heaemo), B 8 kiacce - 68
JyacoB (2 4aca B HeJleq0), B 9 kitacce - 68 yacos (2 4aca B HEJIENI0).

Ocobennocmu ombopa u aoanmayuu y4ebHo2o mamepuaia no 6uoI0cuu

OOyuenne yueOHOMY npeamery «buojorus» HeoOXOIUMO CTPOUTH Ha CO3IAHWU ONTHMAJIBHBIX YCIOBUH IS
YCBOCHHSI TPOTPAaMMHOTO Marepuana oOydarommmucs ¢ 3[IP. BaxHedmum sBiseTcs coOI0acHHIE
UHIUBUAYATBHOTO W IUPQPEpeHIUPOBAHHOTO MOAX0Aa K OOYYaloUIMMCS, 3aBHUCAIIETO OT  YPOBHS
c(OPMHPOBAHHOCTH HX Y4eOHO- IO3HABATEIbHOH IESITENbHOCTH, NMPOU3BOJIBHON pPETyJsU{, YMCTBEHHON
paboTOCIIOCOOHOCTH, IMOIIMOHAIBHO- IMYHOCTHBIX OCOOCHHOCTEH M HANIPABJICHHOCTH MHTEPECOB.

Bonpiioe BHHMMaHME IOKHO OBITH yAeneHO OTOOpy y4eOHOro marepuajia B COOTBETCTBHM C IMPHHIIUIIOM
JOCTYITHOCTH TIpU COXpaHeHWu obmiero 6azoBoro ypoBHs. [lo comepkaHuio u 00beMy OH TOJIKEH OBITH
aanTUpPOBaHHBIM JuUIst oOyvaromuxcsi ¢ 3I[IP B cooTBeTcTBHM ¢ HuX 0COOBIMH 00pa3oBaTEIbLHBIMU
HOTPEOHOCTSIMH.

AKIIeHT B paboTe cieayeT caenath Ha pa3BuTHH y oOydaromuxcs ¢ 3[IP cnoBecHO-IOrMYecKoro MbIIUICHUS,
0e3 4ero HEBO3MOXKHO MOJHOLIEHHO pacCyXAaTh, IENaTh BBIBOJBL. 3HAYUMask POJb B 3TOM MPUHAIICKHUT
NPaKTUYECKUM (B TOM YHCIIE JTaOOPaTOPHBIM) paboTam, OpraHu3aluy HaOIIOACHUH U T.1.

BaxxHo pa3BuBaTh BO3MOXXHOCTH  HCIIOJIB30BaHUS  3HAKOBO-CUMBOJHMYECKHX CPEICTB  OpTaHH3alUu
MI03HABATEJILHOW NIEATENFHOCTH (MIOCTPOEHUE U JEKOJUPOBAHNE HATJISIHBIX MOJIENeH, OTPaKaIOIIMX OCHOBHOE
COJepKaHUE U3Y4aeMOro MaTepHaa).

Crenmyer akTHBHO MOOYKAAaTh O0YYAIOIINXCS K CAMOCTOSITEIbHOMY MOMCKY HH(popMarmn. [Tockonbky npeaMer
«buonorus» 00BIYHO BBHI3BIBACT y O0YUAIOIIUXCS OMPESIICHHBII HHTEPEC, 3TO BaXKHO MCIIOIB30BATh IS
COBEpIICHCTBOBAHUS MX NTOUCKOBOI aKTHBHOCTH.

bonbiioe BHUMaHHME MOJDKHO YAENATHCSA 3aKPEIUICHHIO W3YYEHHOTO MaTepuaia, B TOM YHCIE CIeUUaIbHON
aKTyaJM3alliy 3HAHUH, MOJTYYCHHBIX B MPEANIECTBYIONMX KJIaccaX, MOCKOJIbKY 0€3 MoJ00HOr0 MOBTOPEHUS U
3aKpEIUICHUS BBICOK PHCK «IOBEPXHOCTHOTO OOYYECHHS», KOTJa CHIOMHUHYTHO aKTyaJM3HpPyEeMble 3HAHUS HE
MOTYT CTaTh OCHOBOM /ISl MX AAJIbHEHIIIETO COBEPIIICHCTBOBAHUS.

B o03HakOMUTENBHOM TUIaHE MAIOTCS TEMBI, BBIJICJICHHBIE B COJEP)KaHUHM TPOTrpamMMbl KypcuBoM. «OOrime
OMOJIOTHYECKHE 3aKOHOMEPHOCTH» PAacCMATPUBAIOTCA B TEUYCHHWE BCErO INEpHoAa oOydeHHs OWOJOTHH B
OCHOBHOM 1ikoe (5-9 kmaccol).

Buowr desmenvrocmu odyuarowuxcs ¢ 3[IP, 00yciaoBIeHHbIE 0COOBIMU 00pa30BaTeIbHBIMU MOTPEOHOCTSIMH U
o0ecnevynBaoIlre OCMBICIEHHOE OCBOEHUE COAEepKaHUK 00pa3oBaHusl 10 npeamery «buonorus»

Conepxanue BUAOB JAesTenbHOCTH oOyvaromuxcsi ¢ 3[1P Ha ypokax OHONOTHMU OmpenenseTcss UX OCOOBIMHU
oOpa3oBaTenbHbIME 1OTpeOHOCTAMU. [lomumo mmpoko wucnoibdyembix B OOII OOO o6mmx ams Bcex
o0yJaromuxcss BUAOB IEATENbHOCTU CIEAYET YCWINTh BHJblI JESATEIbHOCTH, CIEHU(pHUUHBIC A JaHHON
KaTerOpuH 00YyJaroNuxcs, 00eCTIeYnBaIOIINE OCMBICIIEHHOE YCBOCHUE COJEPKAHUS 00pa30BaHUs 10 MPEIMETY
«buonorusy: yCWwIeHHE NPEIMETHO-NPAKTHYECKOM JEATEIBHOCTH; YEPEJOBaHHE BHJOB JEATEIbHOCTH,
3a[IeHCTBYIOIUX PpAa3JIMYHbIE CEHCOPHBIE CHCTEMBI; OCBOEHHE MaTepuaja C OINOpPOM Ha alIrOpUTM;
«TIOIIATOBOCTHY» B M3YYCHHH MaTepHalia; HCIIOJIb30BaHWE [OIMOJHHUTEIbHOM BH3YaIbHOW OMHOpPHI (TUIAHBI,
oOpa3ipl, Cxembl, IIa0JOHBI, OMOpHbIE TaOmuubl). s pa3BUTHS yMEHHs JAelaTh BBIBOJbI HEOOXOJIUMO
UCIIOJIb30BaTh ONOpPHBIE c1oBa U kiauie. Ocoboe BHUMAaHUE CIEAYET YIEIUTh OOYYEHUIO CTPYKTYPUPOBAHUIO
MaTepuaia: COCTaBJICHHUIO PUCYHOUHBIX U BEepOAJIbHBIX CXEM, TaOJUL ¢ 0003HAYEeHHBIMU OCHOBAaHUSMH IS
KJIAaCCU(PUKALIMN U HATIOJHEHHUIO UX TIPUMEpamMH U Jp.

[IponyKTHBHBIM Al  3aKpeIUIeHWsT M TNPUMEHEHHMS YCBOGHHBIX 3HAHUM, a TakkKe pa3BUTHUS
KOMMYHUKAaTUBHbIX YVY]| sBnsercs ydactue oOyuwatromuxcs ¢ 3I[IP B mpoexTtHol apesrensHocTH. [Ipu
OpraHu3alyd YPOKOB PEKOMEHIYeTCSl MCHOIb30BaTh |T-TeXHONIOrMHM, Mpe3eHTaluu, HayYHO-TIOMYJSpHbIC
(GUIBMBI, CXEMBI, B TOM YHCJIE, HHTEPAaKTUBHBIC, U JIpyTHUe CpeAcTBa BU3yanu3anuu. s oOyuaromuxcs c
3I1P cymiecTBEHHBIM SBISIOTCS IPUEMBI PA0OTHI C IEKCHUYECKUM MaTepuasioM 1o npeamery. Ilpu pabote Han



JICKCUKOH, B TOM YMCJIe HAyYHOH TEpMUHOJIOTHEH Kypca (pacKpbITHE 3HAaYSHHI HOBBIX CJIOB, YTOUHEHUE WU
paciiMpeHye 3Ha4eHU YK€ U3BECTHBIX JEKCUUECKUX €IMHUI]) HE0OXO0JMMO BKIIOUEHHE CI0BAa B KOHTEKCT.
BBenenue HOBOro TepMHHA, HOBOW JIEKCMYECKOW €IWHUIBI TMPOBOJAUTCS HA OCHOBE OOpalleHus K
3TUMOJIOTHH CJIOBA U accouuauusamM. Kaxaoe HOBOE CII0BO BKJIKOYAETCS B KOHTEKCT, 3aKPEIUISIETCS] B pEYeBOM
MPAKTUKE 00YJIarOIIHXCSI.

N3yuaemble TepMHUHBI BBOJATCS Ha IIOJIMCEHCOPHOM OCHOBE, OOs3aTeNbHA BU3yalbHas IOAJCPXKKA,
QITOPUTMBI Pa0OTHI C ONPEAETICHUEM, OTIOPHBIE CXEMBI IS aKTyaTU3alMd TEPMHUHOJIOTHH.

Copepxanue yaeOHOTO TIpeIMeTa
5 KJIACC
Buonorus - Hayka o )KHUBOU npupoje
[onsitue o xu3nu. [lpu3Haky KUBOTO (KJIETOYHOE CTPOCHHE, MUTaHUE, AbIXaHUE, BBIACICHUE, POCT U JIp.).
OOBEKTHI )KUBOM M HEXKUBOW MPUPOJIbI, UX CpaBHEHHE. JKusas u Hexcusas npupooa - eouHoe yeioe.
buonorns - cucrema Hayk o xuBod npupoae. OCHOBHbIC pasleibl Ouosoruu (OOTaHWKA, 300JIOTHS,
9KON02UA, YUMOao2Us, aHaToMus, Qusuonoruss u 1ap.). Ilpogheccuu, ceéazanHvle ¢ Ouonozuel: 6pad,
gemepunap, NCUX0N02, AZPOHOM, HCUBOMHOB00 U Op. (4-5). CBs3b OHONOTHH C JAPYTUMH HayKamu
(maremaruka, reorpadust ¥ Ap.). Ponp OMONOTMM B TO3HAHMM OKPYXAIOIIEro MHUPa M NPAKTUYECKOM

JeSITeIbHOCTH COBPEMEHHOT'O YEIIOBEKa.
DKekypcuu unu 8U0e0IKCKypcuu

OBJ'IaI[CHI/IC MCTOAAaMHU U3YUCHUSA JKUBOM IMpUpOAbI - Ha6J'IIO):[€HI/IeM H SKCIICPUMCHTOM.

OpraHusMmsl - Tela )KUBOX IPUPOBI

[Tonsitre 06 opranusme. JlosiiepHble U siIepHbIE OPraHU3MBbI.

Knemka u eé omxpwvimue. Knerounoe crpoenuie opraHusmoB. [fumonoeust - Hayka o kiemxe. Kietka -
HaMMEHbINAsl eIMHUIA CTPOSHUS U JKU3HEIESATEIIbHOCTH OpraHn3MoB. CTpOoeHHE KIETKH IO/ CBETOBBIM
MHUKPOCKOIIOM: KJIETOYHAsi 000JI0UKa, IIUTOIIIa3Ma, SApo.

OnHOKIIETOYHBIE U MHOTOKJIETOUHBIC OpraHu3Mbl. KIeTKH, TKaHH, OpraHbl, CHCTEMbI OPTaHOB.
KuznenesaTensHOCTh Oprann3MoB. OCOOCHHOCTH CTPOEHHUSI U TIPOLIECCOB YKU3HEACSITEIBHOCTH Y
pacTeHU, KUBOTHBIX, OAKTEPH U TPUOOB, JUUAUHUKOS.

CpoiicTBa OpraHu3MOB: TIUTaHWE, [BIXaHWE, BBIICJICHUE, [BW)KEHHE, pPa3MHOXXEHHE, pa3BHUTHE,
pa3apakuMoCTh, MPUCIIOCOOIEHHOCTh. OpraHusMm - eIMHOE 1eJI0e.

PaznooOpa3ue opraHu3MOB M HMX KIACCUPUKALUSA (MAKCOHbL 68 OUONO2UU: Yapcmeda, munsl (omoenvl),
Kaaccol, ompsovl (NopsaoKu), cemelicmaa, poovl, 6uosl. JKu3Heness TeIbHOCTh OPTaHU3MOB.

bakrepuun u BUpYCHI Kak ()OPMBI )KU3HU. 3HAYCHUE OAKTEPUI U BUPYCOB B MPHUPOJIE U B )KU3HU YEITOBEKA.
JlabopamopHnuie u npakmuyeckue pabomoi

1. 3y4yeHne KIETOK KOXKHUIBI YeIIyHW JyKa IOJA JYyIOH M MHUKPOCKOTOM (Ha MpUMEpe CaMOCTOSTEIHHO
MPUTOTOBJICHHOTO MUKPOIIpErapaTa).

2. O3HaKOMJICHHUE C IPUHIIUTIAMU CHCTEMATHUKH OPTaHU3MOB.

3. Habmronenue 3a notpeOiaeHuEM BO/IbI pACTEHHEM.

OpraHu3Mel 1 cpeia OOUTaHUs

[TonsiTre o cpene obutanus. BogHast, Ha3eMHO-BO3/yIIIHAs, IOYBEHHASI, BHYTPUOPTaHN3MEHHAS CPEIb
oburtanus. [IpencraBurenu cpen ooutanus. OcoGeHHOCTH cpex 00uTaHus opraHu3MoB. [Iprcrnocobnenns
OpraHu3MOB K cpefie oontanus. Ce30nHble U3MEHEHUs 8 JHCUHU opeanusmos. JlabopamopHvie u

npaxkmuyecxkue pabomoi

BrlsiBneHre npucnocoOIeHnii OpraHu3MoB K cpejie oOuTaHusl (Ha KOHKPETHBIX IpUMepax).
DKcKypcuu unu 8U0e0IKCKypcuu

PacTuTeNnbHBIN U KUBOTHBIH MUP POJHOTO Kpas (KpacBeICHHUE).

[Tpupoansie coobiecTBa

[TonsiTHie O MPUPOJHOM COOOIIECTBE. B3auMOCBsA3M OpraHM3MOB B MPHUPOJHBIX cooOInecTBax. [IuieBbie
CBs3M B cooOmiecTBax. [luIieBble 3BEHbs, LEMU M CETH NUTAHUA. [IpOM3BOAWUTENH, MOTPEOUTEIN H
pa3pyIIUTeId OPraHMYSCKUX BEIIECTB B MPUPOIHBIX cooOmecTBaX. [IpuMepsl MPUPOIHBIX COOOIIECTB



(mec, mpyn, o3epo u Ap.).

HckyccTBeHHbIE €OOOIIECTBA, WX OTIMYUTENbHbIE NPU3HAKK OT MPUPOAHBIX COOOLIECTB. [IpuuuHul
HeyCMoUuYu80Cmu UCKYCCMEEHHbIX coobujecme. Ponb uckyccmeennvix coobujecme 8 JHCusHu 4eioexa.
[Ipuponnsie 30HBI 3emuu, ux obutatenu. Pnopa u QpayHa NpUPOAHBIX 30H. JlanamadTel: NPUPOAHBIE U

KyJIbTypHBIC.

JlabopamopHnvie u npaxmuyeckue pabomoi

M3ydeHne NCKYCCTBEHHBIX COOOIIECTB U X oOUTaTeneil (Ha mpruMepe akBapuyMa | Jp. ).
DKCKypcuu unu 8UO0IKCKypCcuu

N3ydenne npupoJHbBIX COOOIIECTB (Ha IpUMepe Jieca, 03epa, Ipyaa, Jiyra u Jp.).

JKuBast npuposaa u yenoBek

W3meHeHus: B IpUpOJIE B CBSA3M C PAa3BUTHEM CEJIbCKOTO XO3sMCTBA, IPOM3BOJCTBA U POCTOM YHUCIEHHOCTH
HaceseHusi. BiusHue yenoBeka Ha KHBYIO TPUPOLY B Xone HcTopud. [106anmpHBIE 3KOJOTHYECKHE
mpo0sieMbl. 3arpsi3HEHUE BO3AYIIHOM M BOJHOW 000i104eK 3eMJIH, MOTepu MOYB, MX MPEAOTBpAILECHUE.
ITytu coxpanenus 6uonorudeckoro pasHoodpasus. Oxpansemvie meppumopuu (3an08e0HUKU, 3aKA3HUKU,
HayuoHanbHvle NAapKu, namamuuku npupoowvl). Kpacnas xumuea P®. Ocosnanue d#cusnu Kax 6enuxou

yeHHoCcmu.

Ilpakxmuueckue pabomoi

[TpoBenenue axknuu 1Mo yOOpke Mycopa B OimKaliieM Jecy, MapKe, CKBepe WJIM Ha MNPUIIKOJIBHOM
TEPPUTOPUH.

6 KIIACC

PacTurenpHbIN Opranu3M

Boranuka - Hayka o pacteHusix. Pa3nensl 6otanuku. CBsi3b OOTaHUKHU C JPYTUMH HAyKaMU M TEXHUKOM.
OO6mre Npu3HAKK PACTCHU.

Pa3nooOpa3ue pacteHuidi. YpOBHU OpraHu3aluy pacTUTENBHOTO OpraHn3Ma. Beiciine 1 Hu3Ime pacTeHHs.
CriopoBbI€ U CEMEHHbIE PACTEHHMS.

PacrurenvHas kierka. M3ydeHue pacTUTENbHON KIETKHM MOJ CBETOBBIM MHMKPOCKOIOM: KJI€TOYHAs
o0oJt0uKa, A1po, MUTOIUIa3Ma (IJIACTH/IbI, MUTOXOHPHUH, BaKyOJU C KJIETOYHBIM COKOM). PacTurennHbie
TKaHU. DYHKIUU PACTUTEIIBHBIX TKAHEH.

Oprasbl U cucTeMbl OpraHoB pacteHuid. CTpoeHre OPraHOB PACTUTEIBHOTO OPraHU3Ma, UX POJb U CE:3b
MedHcoy cooou.

JlabopamopHule u npaxmuueckue pabomul

1. I3yyeHre MUKPOCKOIIMYECKOTO CTPOSHUS JINCTA BOJJHOTO PACTEHUS DIIOJICH.

2.VI3yueHune CTpOCHHUSI PACTUTENBHBIX TKaHEH (MCITOJIb30BaHUE MUKPOIIPETIapaToB).

3. M3yueHune BHEITHETO CTPOCHUS TPABSHUCTOTO IIBETKOBOTO PACTEHUS (HA KHUBBIX MU TepOapHBIX
IK3EMIUISIPAXPACTEHUH ): ACTYIIbSI CYMKa, pelbKa JUKas, JIIOTUK €KUN U 1Ip.). DKCKYPCUU Uil
BUOCOIKCKYpCUU

O3HaKOMJIEHHE B IPUPO/IE C IIBETKOBBHIMH PACTCHHUSMH.

CrtpoeHue 1 KU3HEIEATETLHOCTh PACTUTEIBHOTO Oprannu3Ma [lumanue pacmenus

Kopens - opran mouseHHOTO (MUHEpaILHOTO) MUTaHUSA. KopHu u xopHegvie cucmemvl. Budwi xopueil u
munsl KOpHeswlxX cucmem. BHellIHee 1 BHYTPEHHEE CTPOCHUE KOPHS B CBsI3U C ero GpyHKiusamu. KopHesoii
yexyuK. 3oHul KopHa. Kophesvie 6onocku. Pocm xopus. [loerowenue KOpHAMU 6006l U MUHEPATLHBIX
gewjecms, HeoOX00UMbIX pacmeHuro (KopHegoe daesnenue, ocmoc). Bunonsmenenue kopueu. [lousa, eé
ninoodopooue. 3HaueHue 00pabOmMKU nouevl (OKYyHUUBAHUe), GHeCeHUs YOOOPeHUll, NPOPeNCUBAHUs
NPOPOCMKO8, NOIUBA OJIsL HCUSHU KYTIbMYPHBIX pacmeHuil. I uopononuxa.

[ToGer u moukwu. JlucropacmoyiokeHre u JIMCTOBas Mo3anka. Ctpoenue u QyHKumu jucra. [Ipocmole u
cnodcHvle aucmos. Bunonsmenenus 1uctbeB. OcobeHHOCmuU 6HYmMpeHHe20 CMpPOeHUsl TUCA 8 CEA3U C €20
dyHKyuaMU  (Kodcuya u ycmovuyd, OCHOBHAA MKAMb JuUCMA, npoooawjue nyyku). Jluct - opran
BO3yIIHOrO uTanus. @orocuHTe3. 3HaYeHHE POTOCUHTE3A B TIPUPOJIC U B )KU3HU YCIOBEKA.
JlabopamopHule u npaxmuyeckue pabomul

1. Uzyuenune cTpoeHHs KOPHEBBIX CHUCTeM (CTEP)KHEBOW W MOYKOBATOH) Ha TpuMepe TepOapHBIX
9K3EMIUISPOB WIMKUBBIX PACTCHUI.

2. 3y4yeHnue MUKpoIpenapara KJIeTOK KOpHSI.



3. M3ydeHue cTpoeHHsI BET€TaTHBHBIX M TEHEPATUBHBIX MOYEK (HA MPUMEPE CUPEHH, TOTOJS H JP.).

4. O3HaKOMJICHHE C BHEIIIHUM CTPOCHHUEM JINCTHEB U JIMCTOPACTIOIOKEHHEM (Ha KOMHATHBIX PACTCHHSIX).
5. M3yuenne MUKPOCKOITMYECKOTO CTPOCHUS JIUCTA (Ha TOTOBBIX MUKpOIpEnaparax).

6. HaGmtonenue mporecca BbIACIEHUS] KUCIOPOAa Ha CBETY aKBApUYMHBIMH PAaCTCHUSMHU.

Lvixanue pacmenus

JlbIxaHue KOpHs. Puixienue nougvl O YIyuuieHus ObIXaHus KopHeu. Ycnoeus, npensamcmeyrouue OblXaHuio
KopHeti. JIUCT Kak oOpraH JbIXaHUs YCTbUUHBIN ammnapat). [locmynnenue 6 aucm ammocgheprnozo 6030yxa.
Cunvnas 3anviiénHocmes 6030yxa Kak npensamcmeue 015 Ovixanus aucmves. CteOenb Kak OpraH AbIXaHHs
(Hanmu4Me yCcThUIl B KOXKHIIE, YeueBUYeK). OCOOEHHOCTHU JbIXaHUs pacTeHUl. B3auMOoCBs3b JbIXaHHs paCTeHUS C
(hOTOCUHTE30M.

Jlabopamopnule u npaxmuueckue pabomul VI3ydenue poiu peIXJICHUS IS IbIXaHUs KOPHEH.

Tpancnopm eewecme 6 pacmeHnuu

Heopranuueckue (Boma, MHHEpalbHbIE COJM) W OpraHUYECKHWEe BemiecTBa (OENKH, KHUPbI, YIIEBOJBI,
HYKJICMHOBBIE€ KUCIJIOTBI, BUTAMHMHBI U Ap.) pacTeHus. CBA3b KIETOYHOTO CTPOCHHUs CTEONs ¢ ero (pyHKIMAMU.
Pocm cmebna 6 onuny. Knemounoe cmpoenue cmeons mpassaHucmoz20 pacmenus: KoiCuyd, npogoosuue nyuKu,
OCHOBHass mraub (naperxuma). Kierounoe crpoeHue cTeOasi ApeBECHOro pacTeHus: Kopa (mpobka, ny0),
KaMOWMii, peBecHHa U cepaueBuHa. Pocm cmebna ¢ momwyuny. IlpoBoasiue Tkanu KopHs. TpaHCcopT BOIbI U
MUHEpAJIbHBIX BEIIECTB B PACTEHUH (COCYHABI JPEBECHHBI) — BOCXOIAIIMI TOK. VcmapeHue BonbI uepes
crebenb 1 JIUCThs (TpaHcupanus). Perynsius ncnapeHus BoJbl B paCTCHUU. BiusiHue BHEIIHUX YCIOBHH Ha
UCTapeHue BoJIbl. TpaHCTIOPT OPraHMYECKUX BEIIECTB B PACTCHUU (CUTOBUIHBIE TPYOKH JTy0a) — HUCXOMSIIIHA
TOK. [lepepacnpedenenue u 3anacanue gewjecms 6 pacmenuu. Buoousmenénnvie nobecu:  kopresuuye,
K1yOenw, nykosuya. Mx cmpoenue; GHOIOTUIECKOE U XO35HCTBEHHOE 3HAUCHHE.
Jlabopamopnule u npaxmuueckue pabomul

1. O6HapyxeHre HEOPraHMYECKUX U OPTaHUYECKHUX BEUIECTB B PACTCHUH.

2.PaccmarpuBaHne MUKPOCKOIIMYECKOTO CTPOSHUS BETKH JIepeBa (Ha TOTOBOM MHUKpOIIpernapare).

3. BeisiBiieHue nepeIBIKEHNS BOABI 1 MUHEPAIBHBIX BELIECTB 110 APEBECHHE.

4.VccnenoBanue CTPOSHUSI KOPHEBUINA, KITYOHS, JIYKOBHIIBI.

Pocm pacmenus

ObpazoBatenbhble TKaHU. KoHyc Hapacranusi mo0era, pocT KOHYMKA KOPHs. Bepxyuieunwlii u 6cmasoyHblll
pocm. Pocm xopus u cmeban ¢ monwuny, kambuil. Obpazosanue 200UyHbIX Koaey ) OPeBeCHbIX pPACmeHUll.
Bruanue ¢pumozopmonos na pocm pacmenus. Pocmogvie osudicenus pacmenuii. Pazputue modera 3 MOYKH.
Bersnenue noGeros. Ynpaenenue pocmom pacmenus. @opmuposanue kpownwl. [IpumeHeHHe 3HAHUI O pocTe

pacTeHus B CETLCKOM XO3sIUCTBE. Passumue 60K08bix nobezos.
JlabopamopHule u npaxmuyeckue pabomul

1. HabntoeHre 3a pocTOM KOpHSI.

2.Habnronenue 3a poctom mobera.

3. OmpeneneHue Bo3pacTa JepeBa Mo CIuy.

Pasmmnoocenue pacmenus

BereratuBHoe pa3sMHOKEHHE IBETKOBBIX pacTEHWH B TpHUpoje. BeretaTMBHOE pPa3MHOXKEHHE KYJIBTYPHBIX
pactenuii. Kuonwi. Coxpanenue NpusHaxo8 Mamepunckoeo pacmenus. X035 UCTBEHHOE 3HAYCHHUE
BEreTaTMBHOTO pa3MHOXkeHUs. CeMmeHHOe (TeHEepaTHBHOE) pa3MHOXKEHHE pacTeHuid. [[BeTKM H colBeTHs.
Omnbinenne. [lepekpécmuoe onviienue (6empom, OJHCUBOMHBIMU, 6000U) U camoonsviieHue. Jl6oliHoe
orooTBopeHue. Hacnedosanue npuznaxos oboux pacmernuu.Obpaszoeanue TIOIOB U CEMsH. Tunsl nio0os.
Pacmipoctpanenue mimonoB u cemsH B mpupone. Cocmas M CTpOCHHE CeMsSH. YCJIOBHS MPOPACTaHUS CEMSH.
Iloozomoska ceman k nocesy. Pazsumue npopocmkos.

Jlabopamophvie u npaxmuueckue pabomsi

1.OBnangenne mpuémMamu BEreTaTUBHOTO PAa3MHOXKEHHSI PACTCHWH (YepeHKOBaHHWE MOOETOB, YepEHKOBAHUE
JIMCTHEB | JIp.) HA TPUMEPEe KOMHATHBIX PACTEHUH (TpaJieCKaHIMs, CCHIIONMS, OETOHUS, CaHCEeBbEpa U IIp. ).
2.V3y4yeHne CTpOSHUS IIBETKOB.

3. O3HaKOMIIEHHE C Pa3siIMIHbIMHA TUIIAMHU COLIBCTI/Iﬁ.
4, H3y‘ICHI/IC CTPOCHHUA CEMSIH ABYAOJbHBIX paCTCHHﬁ.



5. M3yuyenue cTpoeHus: CeMsiH OAHOAOIbHBIX PACTCHUH.
6. OnpeaeneHre BCXOKECTH CEMSIH KyJIbTYPHBIX PACTEHUI U TIOCEB MX B TPYHT.

Pazsumue pacmenus

PazButne yeemrosoco pacrenus. OchosHvie nepuoovl pazeumus.L{uxn paseumus yeemko8020 pacmeHusl.
Bnusinue QaxTopoB BHEWIHEH cpeabl Ha pa3BUTHE LIBETKOBBIX pacTeHui. JKu3HEeHHbIE (POPMBI IIBETKOBBIX
pacTeHuil.

Jlabopamopnule u npaxmuueckue pabomul

1.HaGmroienue 3a pocToM W pa3BUTHEM LIBETKOBOTO PAcCTeHUs B KOMHATHBIX YCJOBHMAX (Ha MpUMeEpe
(hacou WM MOCEBHOTO TOPOXa).

2.OrmpeneneHue yCIoBUI MPOpacTaHUs CEMSIH.

7 KJIACC

CucremaTHuecKue TpyIIbl pacTeHUN

Knaccugpuxayus pacmenuii. Bun xak ocHOBHas cuctemMaTtndeckas kareropus. CucremMa pacTUTENTHLHOTO
mupa. Husmme, BbicIIne CHOpOBBIC, BBICIINE CEMEHHbIE pacTeHus. (OCHOBHble MAaKCOHbl (Kamezopuu)
cucmemamuxyu pacmenuil (yapcmeo, omoen, Kuacc, RopsiookK, cemelticmeo, poo, euod). Mcmopus pazeumus
CcUCMeMamuKu, OnUcanue 6U008, OMKpvlmue Hosvix 6ud08. Porb cucmemamuxu 6 buonozuu.

Huswue pacmenus. Boodopocau. OOmas XxapakTepucThuka Bogopociedl.  OQoHokiemouyHvle U
MHO2OKIemounble 3enénble 6ooopociu. CTPOEHHE U JHCUZHEOesmeNbHOCMb 3eNEHBIX  BOAOPOCIEH.
Pa3zMHoxkeHMe 3en€HbIX Bofopociiell (becnonoe u nonosoe). bypuvle u kpachvie 6o0opocau, ux cmpoenue u
JrcusHeoessmenbHocmy. 3HaUeHUe BOJOPOCIIeH B IPUPOAE U KU3HU YellOBeKa.

Buvicuwue cnoposvie pacmenus. Moxosuonvie (Mxu). OOmas xapakTepuctuka MxoB. CTpoeHue u
JHCU3HEOESMENbHOCIb 3€NEHbIX U CacHOo8bIX MXOB. IIpucnocobieHnocms MX08 K JHCUSHU HA CUNLHO
V6nadcHéNHbIX noyeax. Pa3MHOXKEHHUE MXOB, YUK pA3GUMUS HA NpumMepe 3e1€H020 MXA KYKVUKUH JIEH.
Ponp MxoB B 3a0omaumBanum mouB u TopdooOpazoBaHuu. Hcnoavzosanue mopga u npooyKmos ezo
nepepabomku 8 X035UCMEEHHOU 0esIMeIbHOCIU Yel08eKd.

Inaynosuonvie (Ilnayuot). Xeowesuonvie (Xeowu), Ilanopomnurxoeuonsie (I[lanopomnuxu). OOmas
XapaKTepUCTUKA. YCIOKHEHHE CTPOCHHUS MAarOPOTHUKOOOPA3HBIX PACTEHHH MO CPAaBHEHHIO C MXaMH.
Ocobennocmu CTPOEHUSI U JHCUZHEOESMENbHOCMU NIAYHOS8, X6owjel U TANOPOTHUKOB. Pa3MHOxeHue
ManopoTHUKOOOpasHbIX. [{ukn

pa3BUTHA MAnoOpOTHHKA. Poib JpEeBHHX NAaNOpOTHUKOOOPA3HBIX B OOpa30BaHMM KaMEHHOTO YTJIS.
3Hnavenue nanopomHuK00OPA3HBIX 8 NPUPOOE U HCUSHU UETI0BEKA.

Buvicuue cemennvie pacmenus. I'onocemennvie. OOIIass XapakTEepUCTUKA. XBOWHBIC PACTCHHS, UX
pasznoodpazue. CTpOCHUE U JiCU3HEOesAMeNbHOCMb XBOWHBIX. Pa3MHOXKEHNE XBOWHBIX, YUK pa3eumus Ha
npumepe cocHbl. 3HaYCHHE XBOMHBIX pacTeHWH B TNPHUPOJEC M JKU3HU 4eloBeka. [lokpwvimocemeHHbvle
(ysemrosvie) pacmenus. OOmast xapakTepucTuka. OcoOeHHOCMU CMPOEHUs. U JHCU3HeOesIMeNbHOCTNU
NOKPbIMOCEMEHHBIX KAK Hauboee 8biCOKOOP2AHUZ08AHHOU SPYNNbl PACMEHUU, UX 20CNOOCME0 Ha 3eMmie.
Knaccugukamnusi moKpbITOCEMEHHBIX pacTeHHid: Kinacc JBymonbHble u kiaacc OxnonmonbHble. [Tpu3naku
KIaccoB. L{uxn pazeumust NOKpbIMOCEMEHHO20 PACMEHUs.

Cemeiicmea noKpwImocemennbix™ (ysemkoevlx) pacmenuii. XapakTepHbIe MPH3HAKA CEMEHCTB Kiacca
Jlsynoneabie (KpectouBernsie, wnu KamyctHbie, Po3onBeTHble, unu Po3oBble, MOTBUILKOBBIE, WIH
Bo6ossie, [lacnénosbie, CrnoxxHoLBETHBIE, WU ACTpoBble) U Ki1acca OnHononbHble (JIuneiinsle, 3naxwy,
1581071 MS[TJ'II/IKOBLIG)M‘ MHmuoroo6pa3ue pacteHuid. JlukopacTyiime npejacTaButenn cemencts. KynbTypHble

MPEICTAaBUTENI CEMEINCTB, X NCIOIB30BAHUE YEITOBEKOM.

JlabopamopHule u npaxmuueckue pabomul

1. zy4enne cTpoeHHs OMHOKIETOYHBIX BOAOPOCTEH (Ha MpuMepe XJIaMUIOMOHA Bl M XJIOPEJLTBI).

2.3ydyeHne CTpOeHUSI MHOTOKJIETOYHBIX HUTYATHIX BOJAOPOCIIEH (Ha MpUMepe CIIMPOTUPHI U YIIOTPUKCA).

3. 3ydyeHne BHENTHETO CTPOCHHUS MXOB (Ha MECTHBIX BHJIAX).

4.VI3yueHre BHEUTHETO CTPOCHHUS MATIOPOTHUKA WIIH XBOIIIA.

5.M3ydyeHne BHEIIHErO CTPOSHHUSI BETOK, XBOMW, IMUIICK M CEMSH TOJOCEMEHHBIX PAacTeHWH (Ha TpUMepe eIu,
COCHBIVJIY JINCTBEHHHUIIB ).

6. M3yueHne BHEIIHETO CTPOSHUSI HOKPBITOCEMEHHBIX PACTEHUI.
7. 3yuenue npu3HaKkoB npejcTasureneii cemeiicts: Kpecronsernsie (Kamyctasbie),



Pozonsernbie (Po3oBbie), MotbuibkoBbie (boGoBbie), IlacinénoBeie, CrokHoLBETHbIE (ACTPOBBIE),
Jlunetineie, 3naku (MSTIMKOBBIE) Ha repOapHBIX U HaTypalbHBIX 00pa3Lax.

8. Onpenenenue BUAOB pacTeHHM (HAa TpuMepe TPEX CEMEHCTB) C HCIIONB30BAHUEM OMpEICIHUTeNeH
pacTeHHid WK ONPEeTUTEIbHBIX KapTOUeK.

Pa3Butue pacturenbHOro Mupa Ha 3emiie

OBOJIIOIIMOHHOE Pa3BUTHE PACTUTENBHOrO Mupa Ha 3emuie. Coxpanenue 6 3eMHOU KOpe pacmumenbHbix
ocmamkos, ux uzyyenue. «/Kuevle uckonaemviey pacmumenvbho2o yapcmed. JKU3Hb pacTeHUH B BOJE.
IlepBrle HazemHble pacTeHHs. OCBOGHHE PACTEHUSIMHU CYIIH. OTambl Pa3BUTHS HA3€MHBIX PACTCHHUN

OCHOBHBIX CUCTEMaTUUECKUX IpyIil. Beimepiune pacTeHus!.
DKCKypcuu unu 8U0e0IKCKypcuul
Pa3Butue pacturenbHOro Mupa Ha 3emiie (3KCKypCcHs B MaJICOHTOJIOTMYECKUI MITH KpaeBeTuecKuil My3eit).

PacTenus B mpupogHBIX cooOmiecTBax

Pactenus u cpena oburanus. Dkonoruueckue GakTopsl. Pacmenusn u yciosus Hexcugou npupoovl: ceem,
memnepamypa, enaea, ammocghepuviti 8030yx. Pacmenus u ycnosus wcugou npupoovl: npsamoe u
KOCGeHHOe 8030elicmeue 0p2aHusmos Ha pacmenus. 1IpucriocoO6JeHHOCTh pacTeHull K cpeae oOuTaHus.
B3aumMocBsi3u pacTeHHi MeXIy cO00H U C IPyTUMHU OpraHU3MaMHu.

Pactutenbupie cooOuiectBa. Buodosoii cocmas pacmumenvHulx coobwecms, npeobdraoarnwjue 8 HUxX
pacmenus. Pacnpedenenue 6udos 6 pacmumenvhvix coobwecmeax. Ce30HHbIE M3MEHEHUs B JKU3HU
pacTuTenbHOro coobmiectBa. CMEHa pacTUTENBHBIX COOOIIECTB. PacTUTENEHOCTD (PACTUTENBHBIN MTOKPOB)
IIPUPOJHBIX 30H 3eMin. Propa.

Pacrenus u uenosek

KynbTypHble pacTeHHs M MX NMPOUCXOXKACHUE. [Jenmpul MHO2000pazus u npoucxodcoeHus KyabmypHuIX
pacmenui. 3emnedenue. KynbTypHblE pacTEHHsS] CEIbCKOXO3SIMCTBEHHBIX YTOIUW: 08OWHble, HI00080-
sA200nble, nonesvle. PacteHus ropopa, ocobennocmv copoockou ¢haopul. Ilapku, neconapku, ckeepul,
bomanuueckue caovl. /lekopamusnoe yeemogoocmeo. KoMHaTHbBIE pacTE€HUsl, KOMHAMHOE YBEMOB8OOCHEO.
Ilocneocmsus oeamenvrocmu uenosexa 6 sxkocucmemax. OXpaHa pacTUTEIBHOTO Mupa. Boccmanosnenue
yycneHHocmu peoKux U008 pacmeHuu: ocooo oxparsemvie npupoorvie meppumopuu (OOIIT). Kpacunas

kHuea Poccuu. Mepuvi coxpanenusi pacmumenbHo2o mupa.
DKcKypcuu unu u0eodIKCKypcuu

1. 3yyeHune cenbCKOXO03sICTBEHHBIX PACTCHUN PEerroHa.
2. VI3yueHne COpHBIX PaCTeHUI peruoHa.

Nzyuatorcst Tpu cemeilcTBa pacTEHUH MO BBIOOPY YYHUTENsl € Y4ETOM MECTHBIX YCIOBUHA. MOXXHO
HCIOJIb30BaTh CEMENCTBA, HE BOLIEAIINE B IIEPEUEHb, €CIIH OHU SIBISIOTCS HanOoJee pacpoCTpaHEHHBIMU
B JaHHOM pernoHe. Mopdonorudeckast XapakTepUCTHKA U ONpeeTIeHne CeMENUCTB Kiacca J{By10IbHbIE U
ceMencTB Ki1acca OHOM0IBHBIE OCYIIECTBIISIETCS] HA JIAOOPATOPHBIX U MPAKTHYECKUX paboTax.

I'puOsr. JInmaitnuku. bakrepun

I'puOer. O6mas xapaktepuctuka. Llnsmounsie rpubbl, ux cmpoenue, numauue, pocm, pa3MHONICEHUE.
Cvedobuvie u s0osumole epubdvl. Mepvi npogunakmuxu 3a001e6aHull, C6A3aHHLIX ¢ epubamu. 3HaveHue
WIANOYHBIX 2pUb08 8 NPUPOOHBIX CO0OWECm8ax U JHCU3HU yenosekd. IIpOMBIIIIEHHOE BbIpallMBaHUE
LUIANIOYHBIX TpUOOB (wamnunvonst). 1lnecHeBsie rpubdbl. J{posxxkeBble rpuObl. 3HaYCHHE IJIECHEBBIX U
JPOKKEBBIX TPHOOB B MIPUPOEC U KU3HU YEIIOBEKA

(nuwesas u papmayesmuueckas NPOMbLULIEHHOCHb U Op.).

[Napasutnueckue rpubbl. Pa3HooOpa3zue W 3HaYeHHE MAPA3UTUUECKUX TIPUOOB (207108HA, CHOPBIHBA,
dumoghmopa, mpymosux u dp.). boppba ¢ 3a0051€BaHUSIMU, BbI3bIBAEMBIMU MAPA3UTHYECKUMU TPUOAMHU.
JIMmaiHUKM - KOMIUIEKCHBIE OpraHusmbl. Cmpoenue nuwatinuxos. Ilumanue, pocm u pasmHodceHUe
JTUWATTHUKOS.

3HaueHue JTUIIAMHNKOB B TIPUPOJIE M KU3HHU YeJIOBEKa.



baktepun - posnepHele opraHu3mbl. OOmasi Xxapaktepuctuka OakTepuil. bakTepuanbHas —KieTka.
Pasmuoxxenne Oaktepuii. PacnpocTpanenue Oaktepuii. Paznoobpasue OGaxmepuil. 3HaueHHe OaKTepHil B
MPUPOJIHBIX cooduiecTBax. bone3neTBopHbie OaKTepun U Mepbl MPOYUIAKTUKY 3a00I€BaHN, BBI3BIBAEMBIX

OaxrepusaMu. bakrepun Ha cityx0e y uelloBeKa (8 cenbckom Xo3aticmee, NPOMbIULEHHOCIU,).
Jlabopamophule u npaxmuueckue pabomul

1.MI3yuenune cTpoeHUs OTHOKJICTOYHBIX (MYKOP) U MHOTOKJICTOYHBIX (TIEHUITMILT) TUICCHEBBIX TPUOOB.
2.VI3y4eHne cTpOeHHs TUIOI0BBIX TeJ HMIISTIOYHBIX TPHOOB (MM U3y4YeHHE MUIATIOYHBIX TPHOOB HA MYJISDKaX).
3.M3ydeHune CTpOCHHUS JTUIIAHHIKOB.

4.VzydeHune cTpoeHus OakTepHii (Ha TOTOBBIX MUKpOIIperapaTax).

8 KJIACC
2’KuBoTHBII opranuzm
3oo070TH - HayKa 0 KUBOTHBIX. Paznenst 300morun. Ces3b 300102Ull ¢ OpyeuMu HAyKAMu U mMexHUuKo.

OOmre npu3HaKU KUBOTHBIX. Omaudus H#cUomHuix om pacmenuti. MHOroo0pasue >kuBOTHOTO MUpA.

Oonoxnemoynvle U MHOLOKIemMOouHble dHcugomuvle. Popma Tenna KMBOTHOTO, CHMMETpPHS, pa3Mephl Tejaa U
ap. KuBotHas kietka. Omkpwvimue ocueomuou waemku (A. Jleseneyk). Cmpoenue HCUBOMHOU KIEMKU:
KNeMOoYHas MemMOpaHa, Opeanoudvl NepeosudiceHus, SA0po C SAOPLIUKOM, YUMONIA3MAa (MUMOXOHOPUU,
nuwesapumenvuvle U  COKpAmMumenbhvle 8aKyoIu, JIU30COMbl,  KlemouHwvli yeump). Ilpoyeccul,
npoucxooawue 8 Kiemke. /lenenue xkiemku. TKaHM KUBOTHBIX, MX pa3HooOpasue. OpraHbl U CHUCTEMbI

OpraHoB XXMBOTHBIX. Opzanuszm - edunoe yenoe. Jlabopamopuvie u npakmuueckue pabomol
HccnenoBanue moa MUKPOCKOIIOM TOTOBBIX MUKPOIIPEapaTOB KJIETOK M TKaHEH )KMBOTHBIX.

CtpoeHue 1 KHU3HEACATEIHHOCTh OPraHN3Ma )KUBOTHOTO

Onopa u osudxcerue sxcugomuvix. OCOOEHHOCTH THAPOCTATUIECKOT0, HAPY)KHOTO U BHYTPEHHETO CKeJeTa y
KHUBOTHBIX. [lepedguoicerue y OOHOKNEMOUHbIX (amMEéO08UOHOe, dHc2ymukosoe). MpIleuHble ABIKEHUS Y
MHOT'OKJIETOUHBIX: NOIEM HACEKOMbIX, NMUY, Niasanue pblh, 08udlceHUe no cyule NO360HOYHbIX HCUBOMHBIX
(nonzanue, 6ez, xo0bba u Op.).Peiuasicuvle koneunocmu. Ilumanue u nuwesapenue y HCugommvlx. 3HaUCHUE
nutanus. [lumanue u nuwesaperue y npocmeuuiux. Buympunorocmuoe u 6nympuxiemouroe MAIEBapeHue,
3aMKHYmMas U CK8O3HAsA Nulyesapumenvhas cucmema y 0ecno360HouHvix. [IWIIEBapUTENBHBIA TPaKT y
N0360HOYHbBIX, TIILEBAPUTEIIbHBIE JKene3bl. Pepmenmosi. OcobeHHOCMU NUWEBAPUMETbHOU CUCTIEMbl )
npeocmasumeneil Ompsi008 MiIeKONUMAIOUUX.

Hvixanue orcueommuvix. 3HaueHWe IbIXaHUs. [ a3000MeH uepes 6cio nosepxHocmsv Kiemxu. KabepHoe
neixanue. Hapyoicnvie u enympennue scabpul. KoxxHoe, TpaxeiHoe, JIErouHoe AbIXaHue y o0uTarenei CyIim.
OCOOEHHOCTH KOKHOTO AbIXaHUs. Poib 6030yuwiHbIx Mewikog y nmuy. Tpancnopm eewecms y HCUBOMHbIX.
Ponp TpaHcmopTa BEIIECTB B OpraHU3Me >KUBOTHBIX. 3aMKHYTasi U HE3aMKHYTasi KDOBEHOCHBIE CHCTEMBI y
6ecrio3BoHOUHBIX. Ceple, KpoBeHOCHbIe cocyabl. CIIMHHON M OPIOIIHOM COCY/bI, KalMJUISAPBI, «JI0XKHbIE
cepama» y 1oxaeBoro uepss. OcoOEHHOCTH CTPOSHHS HE3aMKHYTOH KPOBEHOCHOM CHCTEMBI Y MOJUTIOCKOB U
HaceKoMbIX. Kpyru kpoBooOpaimieHuss 1 0COOCHHOCTH CTPOEHHS CepAel] Yy ITO3BOHOYHBIX, YCIOKHEHHE
CHCTEMBI KPOBOOOpAIICHHS.

Buvioenenue y scusomuuix. 3Ha4YCHUE BBIICICHUS KOHEUHBIX NPOOYKIMO8 00MEHA 8elyecms.

CoxkpamumenvHvle 6axkyonu y npocmeuwiux. 36é30uamvle KIemKU U KAHATbYbl )y HNIOCKUX Yepeell,
svlOenumenvHvle mpyoouKUu U 80POHKU Y KOIb4amulx depsell. Manvnuzuesvl cocyovl y Hacekomvix. Ilouxu
(mynoguwynvie U mMazoevie), MOUEMOUHUKU, MOYEBOU NY3blPb Y NO3GOHOUHBIX dHcugommuvlx. Ocobennocmu
8vlOeIeHUs Y NMUY, C8A3aHHbIE C NOIEMOM.

Iloxposw mena y srcusomuvix. I10KpOBBI y O€CIIO3BOHOUHBIX. Y CJI0)KHEHHUE CTPOCHUS KOXKH Y TIO3BOHOYHBIX.
Koowca kax opean evioenenus. Ponb koxu B Temnooraade. [IpousBoansle koxu. CpencTBa MacCHBHOW M
AKTHUBHOH 3aIIUTHI Y )KUBOTHBIX.

Koopounayusi u pecynayus owcusnedesmensHocmu y dcugommuwvix. Pazopasicumocms y 0OHOKIEMOUHbIX
arcusommuwix. Takcucel (homomaxcuc, mpoghomakcuc, xemomaxcuc u op.). HepBuas perymsmus. HepBras
cucrema, eé 3Hauenue. Hepemas cucmema y 6Gecnos3sonounvix: cemuamas (Oughghysnas), cmeonosas,

v3noeas. Hepsnas cucmema y niazmoouti).
Jlabopamophule u npaxmuueckue pabomul

Hccnenoanne ctpoeHus nHpy3opun-Tydensku u HabmroaeHne 3a e€ nepeapkennem. M3ydenne



XEMOTAaKCHCa.

1. MHoroo6pa3ue npocTeiimux (Ha roTOBbIX Ipernaparax).

2. VIroToBieHue MOJENH KIETKH MpocTeniero (aMEobl, HHPY30puu-TyPenbKu U ap.). MHocokiemounvle

arcugomuule. Kuweunononocmunwoie. O01mas xapaxkrepucrtuka. Mecmoobumanue. Ocobennocmu cmpoenus

u JHcusHedessmenvHocmu. Ikmooepma u dHmooepma. Buympunonocmuoe u knemounoe nepesapusanue

nuwu. Pecenepayus. Pegpnexc. becnonoe pasmnoocenue (nouxosanue). Ilonosoe pazmmodicenue.

I'epmagppooumusm.  Pazoenvhnononvie  Kuuwieunononrocmuvle.  Muocoobpasue — KuuleYHONOIOCHHBIX.

3Hauenue KuwleuHOnONOCMHLIX 68 Npupode U dHcusnu yenogexka. KopaiaoBble IMOJNUIBI U HUX POJb B

pudoobpazoBaHuH.

Jlabopamophule u npaxmuueckue pabomul

1. UccnenoBanue CTpOSHHUsSI PECHOBOIHOM TUAPHI U €€ TIepeABMKECHNUS (IIKOIBHBIN aKBApHYM).

2. UccnenoBanue nUTaHUS THAPHI JadHUAMA M HUKIONaMHU (IIKOJIBHBIN aKBapUyM).

3. zroroBienne Mo1eI MPECHOBOIHOM THIPHI.

IInockue, Kpyenvie, Koavuamule uepsu. OOmas xapakrepuctuka. (Ocobennocmu CcmpoeHus u

JHCU3HEOeSTMENbHOCU NAOCKUX, KPY2IbIX U KOAb4amulx uepgell. Muocoobpasue uepseil. 1lapazurnueckue

IUIOCKUE U KPYTJIble YepBU. L{ukavl pazsumus neuéHouyHo20 COCANbUUKa, Oblube2o yenis, 4enosedeckou

ackapuovl. YepBu, UX OpUCHOCOONECHUS K  Mapa3sUTU3My, Bped, HAHOCHUMBIH  4YeJOBEKY,

CEJIbCKOXO3SIICTBEHHBIM ~ PAcCTeHUSIM M KUBOTHBIM. Mepbl 10  MPEeayNnpexICHUIO  3apaKeHUs

napa3uTUYeCKUMHU YepBsiMH. Poib uepBelt kak HouBooOpa3oBaTeneil.

Jlabopamopnule u npaxmuueckue pabomul

1. UccnenoBanue BHEUTHETO CTPOCHUS T0XKIEBOT0 uepBsi. Habmionenue 3a peakuueid J0KASBOrO YepBs Ha

pa3apakKuTeny.

2.VccnenoBaHue BHYTPEHHETO CTPOECHHUS 10>KIEBOT0O U4epBsl (Ha TOTOBOM BJIAKHOM IIpernapaTe u
MHKpOIIpenapare).

3. U3ydyenne mnpucnocobieHuil mapasuTHUECKUX 4YepBed K MapasuTH3My (Ha TOTOBBIX BIIAXKHBIX U

MUKponpenaparax). Yzenucmonocue. Odmas xapakrepuctuka. Cpeowl dwcusHu. Buewnee u enympennee

cmpoenue ynenucmonoaux. Muozoobpasue unenucmonocux. Ilpedcmasumenu xnaccos.

Paxoobpasnvie. Ocobennocmu cmpoenus u dxcusHeoesmenbHocmy. 3HaYeHHE paKooOpa3HbIX B IPUPOJE U

KU3HU YeJIOBEKa.

Ilaykoobpasnvie. OcobeHnocmu cmpoerus u HCUHeOesmeIbHOCMU 8 CeA3U ¢ HCUusHvio Ha cyute. Kiemmu -

BpPEIUTENN KYJIbTYPHBIX PAacTeHUI U Mepbl 00pbObl ¢ HUMU. [lapasutuueckue kiemu - BO3OyIUTETH U

NEPEHOCYHMKH ONACHBIX Oose3Hel. Mepbl 3aiuThl OT Kiemmei. Poib kiemiei B no4BooOpa3oBaHHH.

Hacexomvie. Ocobennocmu cmpoenusi u dmcusneoessmensHocmu. Pazmnooicenue HACEKOMbIX U Munvl

paszeumus. Otpsinbl HacekoMbIX: IIpsmokpeuisie, PaBHOKpbUIBIE, [lomyxkecTkokpbuIble, Yenryekpslisle,

XKectkokpsuibie, [lepenonuyarokpsuislie, JIBykpbuibie u 1p. Hacekomble - mepeHOCUUKH BO30ynuTeneil u

Mapa3uThl 4YEIOBEKAa M JIOMAIlHUX >KUBOTHBIX. Hacekomble- BpenuTenu cajaa, Oropoja, Iojs, Jjeca.

Hacexomvie, cnudicarowue yuciennocms epeoumeneii pacmenui. [loBeneHre HACEKOMbBIX, WHCTUHKTHI.

Mepovl no cokpawenuro YUCIeHHOCMU HACEKOMbIX- @peoumesel. 3HaYE€HHE HACEKOMBIX B MPHUPOJE U

KHU3HU YeJIOBEKa.

JlabopamopHule u npaxmuyeckue pabomul

1. UccnenoBaHue BHELIHErO CTPOEHUS HACEKOMOIo (Ha MpUMepe MaWCKOro *yKa WIH JIPYTHX KPYIHBIX

HACEKOMBIX- BpeAUTENEH).

2. O3HaKOMJICHHE C PA3JIMYHBIMU THIIAMU Pa3BUTHsI HACEKOMBIX (Ha MPUMepe KOJUIeKIHiA). Montocku.

OOmas xapaktepuctuka. Mecmoobumanue monntockos. Cmpoenue u npoyeccyvl HCUHeOessmeabHOCmu,

xapakmepHuvle 0Jis1 OPIOXOHO2UX, 08YCMEOPUAMDBIX, 20]I060HO2UX MOINIOCK08. Yepmubl npucnocobienHocmu

MOINIOCKO8 K cpede obumanus. Pasmnooicenue monnockos. Mnozoobpaszue monntockos. 3naueHue

MOJIJIFOCKOB B IIPUPOJIE U KHU3HU YEIOBEKA.

JlabopamopHnuie u npaxmuyeckue pabomoi

HccnenoBanne BHEITHETO CTPOCHUS! PAKOBHH IMPECHOBOIHBIX K MOPCKHUX MOJITIOCKOB (PaKOBHHBI 0€33y0KH,

NEPJIOBUILIBI, IPYTOBUKA, KATYIIKU U Ip.).

Xopoosvie. Ob11as1 XapaKTePUCTHKA. 3apooviuiesoe pazsumue xopoosvix. Cucmemamuueckue pynnvl

XOpOO0BbIX.

[Tonrun becuepenusie (nanueTnuk). [lontun Yepenusie, uinu [lo3BoHOUHBIE.



Pui6wr. O0miast xapakrepuctuka. MecrooOuTanue u BHelHee cTpoeHue ppl0. OCOOEHHOCTH BHYTPEHHETO
CTPOEHHS U MPOLECCOB KHU3HEAEATeIbHOCTH. [Iprucnoco0aeHHOCTh pBI0 K yCiaoBUAM oOuTaHus. OTianuus
XPAIIEBBIX PbIO OT KOCTHBIX pBIO. Paszmnooicenue, pazsumue u mucpayus pulo 6 npupoode. Mnozoobpasue
pblb, OCHOBHblE cucmemamuyecKue 2epynnvl pbi6. 3HAUEHUE pbIO B INPHUPOJE U JKU3HM 4EJIOBEKa.
Xo03sCTBEHHOE 3HAYEHUE PHIO.

JlabopamopHnvie u npakmuyeckue pabomoi

1. UccnenoBaHue BHEIIHETO CTPOSHUS K OCOOCHHOCTEH nepeiBIKeHMs phIObl (Ha MpUMEpPe KUBOU PHIOBI B
OaHKe ¢ BOIOMH).

2. UccnenoBanue BHYTPEHHETO CTPOCHUS PHIOBI (Ha IpUMEpe TOTOBOTO BIIAYKHOTO Ipernapara). 3eMHO800Hble.
OOmas xapakrepuctuka. Mecmoobumanue 3emMH0800HbIX. OcODEHHOCMU 6HEUIHE20 U BHYMPEHHE20
CcmpoenUs, NPOYeccos HCU3HeOesIMeIbHOCU, C8A3AHHBIX C BLIXOOOM 3eMHOB0OHbIX HA CYULY.
[Tprucnoco6eHHOCTh 3eMHOBOAHBIX K )KU3HU B BOJE U Ha CyIIe. PazmHooiceHue u pazgumue 3e MHOB0OHDBIX.
Mmnozcoobpa3sue 3eMHO800HLIX U UX OXpaHd. 3HauyeHue 3eMHOB0OHBIX 6 NPUpPoOe U JHCUSHU UYel08eKd.
Ilpecmvikaiowueca. OOmas xapakrepuctuka. Mecmoodoumanue npecmvikarowuxca. Ocobennocmu
6HEWIHe20 U BHYMpEHHe20 — cmpoenus — npecmvikaowuxca.  Ilpoyeccol  dcusnedesamenbHOCmU.
[TpucnocoGneHHOCTh  NPECMBIKAIOUIMXCS K JKU3HM Ha  cyme. Paswnoowcenue u  paszsumue
npecmvikalowuxcs. Pecenepayusa. Mmnocoobpasue npecmuvikaiowuxca u ux oxpana. 3HauyeHUE
MIPECMBIKAIOLINXCS B IPUPOJIE M )KU3HU YEJTIOBEKa.

ITmuywr. O6mas xapaxktepuctuka. Ocobennocmu enewineeo cmpoenus nmuy. OcobeHnocmu Hympenne2o
cmpoenus u npoyeccog xcusHeoesmenvHocmu nmuy. Ilpucnocobnenus nmuy x nonémy. Ilosedenue.
Pasmnoocenue u pazeumue nmuy. 3a6oma o nomomcmee. Ce30Hnbvie A6NeHUs 6 HcusHU nmuy. Muepayuu
nmuy, ux uzyyenue. Mnoeoobpaszue nmuy. Ixonocuueckue epynnvl nmuy. llpucnocobnrennocms nmuy K
PA3TUYHBIM YCI08UAM CpeObl. 3HAYEHHUE NTULL B IPUPOJAE U KU3HHU YEIOBEKA.

JlabopamopHnyvie u npakxmuyeckue pabomol

1. UccnenoBanue BHEIIHETO CTPOEHUS U NIEPHEBOr0 MOKPOBA NTHIL (Ha MpUMEpE uydesa NTULl 1 Habopa
NEPbEB: KOHTYPHBIX, TyXOBBIX U ITyXa).

2. UccnenoBanue 0cCOOEHHOCTEMN CKeNleTa NTHILIBL.

Mnexonumarowue. O6mas xapakrepuctuka. Cpeowvt srcuznu maekonumarowux. Ocobennocmu eHeuiHe2o
cmpoenus, ckelema U MYCKyIamypbl, 6HympeHHe2o cmpoenus. IlIpoyeccol dicusHeoesmenbHOCmu.
Ycnoocnenue nepenoii cucmemvi. Ilogedenue mnexkonumarowux. Pazmnoocenue u paszeumue. 3aboma o
nomomcmee.

[lepBo3Bepu. OpHompoxonnbie (sineknanymue) u  Cymuareie (Hu3mme 3BepH). [lmaneHTapHbIe
miekonuTatoue. MHorooOpaszue wmiekonuTatromux. Hacekomosinaele U Pykokpeuibie.  ['pbI3yHBI,
3aiiieoOpasuble. Xwumnble. Jlactonorne u KurooGpasubie. I[lapHokomnbiTHeie M HemapHOKONBITHBIE.
[Ipumarsl. CemeiicTBa oTpsiga XulHble: coO0aubH, KOIIaYbt, KYHbU, MEJIBEKbH.

3HayeHHe MJIEKONMUTAIOUMX B MPUPOAEC U JKU3HM 4eloBeKa. Miexonumarowue - nepeHoCcHuKu
6030youmenetl onachuvlx 3abonesanuti. Mepvi 60pbobl ¢ epvizyHamu. MHOTOOOpa3Ue MIICKOIHMTAIONIUX
POIIHOTO Kpas.

N3yuatoTcst 6 OTpsAA0B MIIEKOUTAIOIINX Ha IPUMEPE JBYX BUIOB U3 KAXKJOT0 OTPsJIa 110 BEIOOPY yUUTEIs.
Jlabopamophvie u npaxmuueckue pabomsi

1.MccnenoBanue 0COOCHHOCTEH CKeleTa MICKOMUTAOIIUX.

2.UccnenoBanne 0COOCHHOCTEH 3yOHON CHCTEMBI MIICKOTIUTAIOTINX.

Pa3Butune KUBOTHOTO MHpa Ha 3emine

3BOJ’II—OL{I/IOHHOC Pa3sBUTHUC )KUBOTHOTO MHpA Ha 3eMite. YcrooicHenue #cusomHuix 6 npoyecce 360110Yuu.
ﬂOKLB’ClmeﬂbCWISCZ I60JIVYUOHHO2O pa3BuUmusl 5 CU60MHO2C0 Mupda. Ianeonmonozcus. Hcxonaemvie ocmamku
HCUBOMHBLX, UX U3YUEHUE. Memoowv U3YUYEHUsS UCKONnAeMblXx oCmankKoe. Pecmaepauuﬂ 0p€6H1/DC
arcusomuwvix. «Kusvle uckonaemviey HcuBOMHO20 mupa.

JKW3HE JKHBOTHEIX B BOJC. O)IHOKJ'IGTO‘{HBIG JKHUBOTHBIC. HponcxomaeHne MHOT'OKJICTOYHBIX KUBOTHBIX.
OcCHOBHBIE 3TAITBI 3BOJIOITNHU 0ecrno3BoHOYHEIX. OCHOBHEIE dTAIBI 3BOJIIOIIMHU ITIO3BOHOYHBIX )KMBOTHBIX.
BI)IMepHII/IC KUBOTHBIC. JIa60pam0prze u npakmudecKkue pa6ombl HccnegoBaHre HCKONAeMBIX OCTaTKOB
BBIMCPIINX KMBOTHBIX.



KvBOTHBIE B IPUPOJHBIX COOOIIECTBAX

JKuBoTHbIE U cpena oOUTaHus. Bausnue ceema, memnepamypul u G1AHCHOCIU HA HCUBOTHDIX .
[Tprcnoco0IeHHOCTh JKUBOTHBIX K YCIIOBUSIM Cpeibl OOUTaHMS.

Honynayuu srcusomuuix, ux xapaxmepucmuxy. Oounounviti u cpynnosoti obpas dcusnu. B3zaumocsszu
KHMBOTHBIX MEXIy COOOW M C OpPYrMMH opraHu3MaMiu. lluieBble CBsI3M B NPHUPOTHOM COOOIIECTBE.
Tuwesvle yposHu, sxonrocudeckas nupamuod. IKOCUCTEMA.

Kusommuuwlil mup npupoousix 301 3emau. OCHOBHbIE 3aKOHOMEPHOCIU PACNPEOENeHUsL HCUBOMHBIX HA
naaneme. Qayua.

JKUBOTHBIE U YEIOBEK

Bo3speiicTBue denoBeka Ha XHMBOTHBIX B TIPHPOJE: npsamoe u KoceeHHoe. IIpomvicriogvle dHcusommuvie
(pvibo106CcmB0, oxoma). Bedenue npomvicia HCUBOMHBIX HA OCHO8E HAYYHO2O NOOX00d. 3acps3HeHue
OKpYdHcaroujeli cpeowl.

OnomamrHuBanue >KUBOTHBIX. Cenexyus, nopoowsi, UCKYCCMEEHHbI 0mOop, Oukue npeoKu OOMAUHUX
JHCUBOMHBIX. 3HAYCHHE IOMAIIHUX XHUBOTHBIX B JKU3HHU 4elloBeKa. JKMBOTHBIE CEIbCKOXO3SIHCTBEHHBIX
yroauii. Memoowt 60pbObL ¢ HCUBOMHBIMU-BPEOUMENIMU.

Topoo kax ocobas uckyccmeennas cpeoa, co3oannas udenosekom. CUHAHMPONHbIE BUObI HCUBOMHDBIX.
Yenosus ux obumanus. becnozgonounvie u no360HOYHble KUBOTHBIE TOpoa. Aoanmayus HCUBOMHBIX K
HOBbIM ycnosuam. Pexpeayuonnulii npecc Ha Hcu8ommuvlx OUKUX U008 8 YCI08UsAX copoda. beznaosophvie
oomawiHue dcusomuvie. IluToMHNKN. BoccTaHOBIEHNE YHCIEHHOCTH PEIKUX BHIOB JKUBOTHBIX: 0CO00
oxpansemblie npupoansie Teppuropun (OOIIT). Kpacnas kaura Poccun. Mepbl coxpaHeHHs ;KUBOTHOTO
MHpa.

9 KJIACC

1.YenoBek - OMOCOLHUAILHBIA B

Hayku o uenoBeke (aramomusi, ¢pusuonozuss, ncuxonioeus, AHmponoaiocus, 2UeUeHd, CaHumapust, K0JI02us.
yenosexa). MeTolbl U3y4eHHsl OpraHU3Ma YeJIOBeKa. 3HAYCHUE 3HAHUHN O YEJIOBEKE JJIsl CAMOIO3HAHUS U
COXpaHeHHUs1 370pOBbsi. OcobeHHOCmU UYeloseKa KAK OUOCOYUAIbHO20 cywecmed. MecTo YelloBeKa B
CHCTEME OpraHMYecKoro Mupa. Yenosex kaxk uacmb npupoovl. Cucmemamuyeckoe RnOL0NCeHUe
cospemeHnnoco uenosexa. Cxoocmeo uenosexka ¢ miexonumarowumu. Omiuyue 4eio8exa om npumamos.
Jlokazamenvcmea  HcusomHo20 npoucxodicoenus: udenosexka.denosex pazymmuviil. Ammponoeenes, e2o
amanvl. buonosuueckue u coyuanbhvie Gakmopvl CmMaHosieHus yenogeka. YenoBedeckue pachl.

2.CTpyKTypa opraHu3ma 4yenoBeKa

Crpoenue u xumuueckuti cocmas KaeTku. OOMEH BEILECTB U MPEBPALLEHUE SHEPTUH B KIIETKE.
MHuoroob6pa3ue KIeToK, ux nenenue. Hyxkneurosvie kuciomsl. I'eHbl. XpOMOCOMBI. Xpomocommbii

Habop. Mumos, metio3. CoMaTH4eCKHe U TIOJIOBBIE KIETKH. CTBOJIOBBIE KIIETKH.

Tunel TKaHe# opraHu3Ma YeIoBeKa: AMHUTEINAbHbIEe, COeTMHUTENbHBIC, MBIIICYHbIe, HepBHas. Cgolicmea
mkanel, ux ¢yuxyuu. Oprasbl U cUCTeMbl OpraHoB. OpraHu3M Kak eIuHOe 1eNoe. B3aumocessv opeanos
U cucmem Kak 0OCHO8A 20Me0Cmasa.

Jlabopamopnule u npaxmuueckue pabomul

1. I3yueHue KJIETOK CIM3UCTOM 000JIOUKH MOJIOCTH pTa YEIOBEKa.

2. VI3y4eHne MUKPOCKOITMYECKOTO CTPOSHHSI TKaHeH (Ha TOTOBBIX MHKPOIIpEnaparax).

3. Pacnio3HaBaHme OpraHOB ¥ CHCTEM OPTaHOB YeJIOBeKa (IO TabyrIam).

3. HeliporymopanbHas perysiius

HepBHas cuctema 4enoBeka, €€ opraHu3alys U 3HayeHue.

Hetiponvl, mnepevl, mnepeuvie yziwl. Pednexc. Pednexropnas nayra. Peyenmopwi. /[gyxHeliponHvle U
mpéxnelponHvle peghiekmopHbvle OY2u.

CrnuHHOM MO3T, ero crpoeHue U (yHkuuu. Pedrekcel cnmuHHOro Mo3ra. ['0JOBHON MO3r, €ro CTpOeHHE H
GbyHKIUH.

bonvwue nonywapus. Pednexcbl ToONMOBHOTO Mo3ra. besyciosHvle (8p0JHCOEHHbBIE) U YCIOBHBIE
(npuobpeménnvle)peghiexcoi.

Comarunueckasi HepBHasI cucteMa. BereraTuBHas (aBTOHOMHAs1) HEpBHasA cucteMa. HepBHas cuctema Kak



enuHoe 1enoe. Hapywenus ¢ pabome HepeHotl cucmembi.

I'ymopanbhas peryssiius GyHKuui. DHIOKpUHHAs cucteMa. JKenezwl enympenueu cexpeyuu. Kenesvi
cmewtantol cekpeyuu. 'OpMOHBI, UX POJIb B PETYJSALMU (HU3HOTOTHUECKUX (QYHKIMI OpraHn3Ma, pocta u
pasButud. Hapywenue 6 pabome sn0okpunnvix dcenés. OcobenHocmu pe@rekmophol u 2yMOopaibHOU
pezyrayuu QYHKYuil opeaHusmd.

Jlabopamophule u npaxmuueckue pabomul

1. VI3yueHue roJOBHOTO MO3Ta YeJIoBeKa (T10 MyJIspKaM).
2. 3yuenue u3MeHEeHHs pa3Mepa 3padka B 3aBUCUMOCTH OT OCBEIIEHHOCTH.

4. Onopa 1 IBIKCHHE

3nauenue onopno-osucamenvroco annapama. CKeNeT 4eIOBEKa, CTPOCHHE €ro OTHENOB M (DYyHKIHH.
Koctu, nx xumudeckuii cocras, ctpoeHue. Tumbsl kocteil. Poct kocteit B qiiuHy 1 TonmuHy. CoeinHeHne
kocteil. Ckener romoBel. Ckener TynoBuia. CkeneT KOHEYHOCTEH M uX mosicoB. OCOOCHHOCTH CKeleTa
YeJI0BEKa, CBSI3aHHBIE C TPSMOX0XKICHHEM U TPYAOBOU JAEATEIbHOCTBIO.

Mpeimeunas cucrema. CtpoeHne M (QYHKIMM CKEJETHBIX MBI, PaboTa MBI cTaTHYeckas u
JUHAMHMYECKas; MBIIIIBI crudarenn W pasrudatenu. YTomiieHWe MbIml. [ unodunamusa. Ponw
08uUcamenbHOU AKMUEHOCMU 8 COXPAHEHUU 300POBbSL.

Hapymienus onopHo-aBUTaTEeNbHOM CUCTEMBI. Bo3pacmusie uzmenenus 6 cmpoenuu kocmeu. Hapyimenue
ocanku. [IpemynpexneHne HCKpUBJICHHS IMO3BOHOYHHMKA M Pa3BUTHS 1wiockocronus. [IpodummakTuka
TpaBmaTu3Ma. [lepBasi moMoIIb pH TpaBMax OTMOPHO-IABUTaTEeILHOTO arapara.

JlabopamopHule u npaxmuueckue pabomul

1. MccnenoBanue CBOWMCTB KOCTH.

2. 3ydyeHue cTpoeHHs KocTel (Ha MyJIsKax).

3. M3ydeHue cTpoeHHs NO3BOHKOB (Ha MYJISDKAX).

4, OnpeneneHHe rHOKOCTH MMO3BOHOYHHUKA.
5. I/ISMepeHI/IC MacCChbl U pOCTa CBOCTO OpraHu3ma.
6. I/I3y‘~leHI/IC BJIUSIHUS CTaTUYECKOM U JUHAMUYECKOMN Harpy3Ku Ha YTOMJICHHUC MBIIIII.

7. BbisiBIIeHHE HApYIIEHUS] OCaHKH.
8. Ompenienenue NpU3HAKOB IIOCKOCTOIHSL.
9. Oka3zaHue nepBOii MOMOIIY ITPH MOBPEKICHUN CKEJIETa U MBIIIILI.

5. BHyTpenHnss cpena oprannzMa

Buytpennsin cpena u e€ ¢dyaknun. DopMeHHBIE 3IIEMEHTHI KPOBU: SPHUTPOLUTHI, JICHKOIUTHl U
TpoMOouUTHL. Manokposue, e2o npuyunsl. Kpachvlii kocmuwlii moze, e2o poiv 8 opeanuzme. Ilnazma
KpoBHU. [locmosincmeo enympenneti cpeovl (comeocmas). CBEpThIBaHUE KPOBU. I pyrinsl

KpoBH. Pe3yc-gpakmop. TlepenrBanue kpoBH. JIoHOPCTBO.

Nmvmynurer u ero Buabl. PakTophl, BIUSAIOLIME HA UMMYHUTET (IpUOOPETEHHbIE MMMYHOAE(UILINTHI):
pasuanoHHOe 00y4eHne, XUMHYECKOe OTPaBJICHUE, TOJI0IaHue,

BOCIIAJICHUE, BUpPYCHbIe 3a0oneBanusi, BUY-undexnus. BumoukoBas xenesa, TuMQaTH4ecKue Y3Ibl.
Bakuunsl 1 sneyeOHble chIBOPOTKH. 3HaueHue padot JI. Ilactepa m M. M. MeuHukoBa mo H3y4yeHHUIO

UMMYHHUTETA.
JlabopamopHnvie u npaxmuueckue pabomoi
N3yueHne MUKPOCKOITMYECKOTO CTPOCHHUS KPOBH UENIOBEKA U JIATYIIKH (CPaBHEHHUE).

6. KpoBooOpamienue

Opranbsl kpoBooOpamenus. Ctpoenue u paborta cepauna. ABtomaTu3Mm cepana. CeplaedHblii LUK, €ro
JUINTENBHOCTh. Bonbmiol u Maniblii Kpyru KpoBooOpameHus. J[BmwxeHue KpoBu mo cocygam. Ilymsc.
Jlumpamuueckas cucmema, numgpoommox. Perynauus NeATENbHOCTH cepauna M cocynos. I'mruena
CepAeyHO-COCYaNCTON cucTembl. [IpodunakTuka cepredHo-cocyanucTsXx 3abosnesanuii. [lepBas momorps
pU KPOBOTEUEHUSX.

JlabopamopHnvie u npaxmuueckue pabomoi

1. I3mepenne KpOBSIHOTO JaBJICHHUS.

2. Ompenenenne myjibca ¥ YUCIa CEpACYHBIX COKPAIICHUH B IIOKOE U TOCIIE JTO3UPOBAHHBIX (PH3HMUECKUX
Harpys3oK y 4eJIoBeKa.

3.IlepBast momMoIb IpU KPOBOTEUECHUSX.



7. Jlpixanue

Heixanue u ero 3Hadenwme. Opransl gpixanus. JI€rkue. B3zammocBsizb cTpoeHHMs W (PYHKIMH OpraHoB
Obixanus. ['a3o000MeH B JNErkMX ©W TKaHAX. JKu3HEeHHas €EMKOCTh JIETKMX. MeXaHM3Mbl JIBIXaHUS.
JlpixarenbHble IBIKEHUS. Perynsius Tbxanus.

Nudexnnonapie 00JIe3HU, TMEpemaronIuecss 4Yepe3 BO3AYX, MPEAYNPEkKICHHE BO3MYIITHOKAMEIHHBIX
nHpeknuid. Bpem TabakokypeHHs, YHOTpeOJCHUS HAPKOTHYECKMX W IICHXOTPONHBIX BEIIECTB.

Peanumayus. Oxpana Bo3ayInHOM

cpenpl. Oka3aHue nepBoi NOMOIIY IPU NOPAKEHUN OPTaHOB JAbIXaHHMS.

JlabopamopHnuie u npaxmuyeckue pabomol

1. I3mepenune oOxBaTa rpyaHOIl KJIETKH B COCTOSIHUH BJIOXA U BBIJIOXA.

2. OmnpeeneHre 4YacTOThI AbIXaHus. BiusiHue pa3nuyHbIX (JaKTOPOB HA YACTOTY JBIXAHUS.

8.Ilutanue u nuIEeBapeHUE

[TuratenbHbple BemiecTBa W MNUIIEBbIe NMPOAYKTHL. Iluranme m ero 3nauenue. [lumeBapenue. Opranbl
NHIIEBapeHHst, UX CTpoeHue u QyHKiun. DepMeHTHI, UX POJb B MHIIeBapeHHH. [luwesapenue 6 pomogoil
nonocmu. 3yovl u yxo0 3a Humu. Iluwesapenue 6 dcenyoke, 6 MOHKOM U 6 MOJICMOM KUULeUHUKE.
Bcacvieanue numamenvuvix 6ewjecms. Bcacvieanue 600wl [luwesapumenvuvie oiceneszvl: neueHv U
nOO0JCeNyOOyHas dicene3da, ux poab 6 nuwesapenuu. Muxkpobuom uenogeka — COBOKYNHOCHIb
MUKPOOP2AHU3MOS, HACENAIOWUX Op2aHu3M yenoeeka. Perynsauus numieBapeHus. Memoowr usyyeHus
opeanos nuwesapenus. Pabomer U. II. Ilasnosa. T'mruena nuranus. [IpedynpedcoeHue eaiucmuvix u
AHCENYOOUHO-KUULEUHBIX  3a00Ne6anull, nuwjesvlx ompagieHul. Bauanue Kypenus u anxkozons Ha

nuwjesapenue.

JlabopamopHnvie u npaxmuueckue pabomoi

1. UccnenoBanue nedcTBHs (PEPMEHTOB CIIIOHBI HA KpaXMal.
2. HaGnronenue AecTBUS ey IOYHOTO COKa Ha OeJKu.

9. O0MeH BemecTB U MPeBpaleHne YJHEPTUH

OOMeH BelIeCTB M TPEBpAIICHUE DHEPTrUM B OpraHU3Me 4elloBeKa. [lnacmuyecKutl u dHepeemuyecKull
oomen. Obmen 800bl u munepanrvhvlx coneti. Oomen OenKos, yenee0008 u Hcupos 8 opeanusme. Perymsmms
0OMeHa BEIIECTB U NPEBPALICHUS DHEPTUH.

Buramunbl 1 ux poab mis opranusMma. [locmynnenue eumamunos ¢ nuwjen. Cunme3 GUMAMUHOSB 8
opeanusme. Agumamurosol u cunogumamurosvl. Coxpanenue eumamuHos 8 nuuje.

Hopwmbr 1 pexxum muranusi. PammonanbHoe mutanue — (GaxTop YKpeIuleHus 310poBbs. Hapyuwenue oomena

sewecms.

JlabopamopHnyuie u npakmuyeckue pabomoi

1. UccnenoBanue cocTaBa MpOLyKTOB IIMTAHMUSL.

2. CocTaBieHHE MEHIO B 3aBUCUMOCTH OT KQJIOPUHHOCTH MHIIH.
3. Coco0b! COXpaHEHUS! BATAMUHOB B MUIIEBHIX IPOYKTaX.

10.  Koxa

Crpoenune u ¢yHKkuun Koxu. Koowca u eé npoussoouvie. Koxa m TepMmoperynsius. BnusHue Ha KOXKY
(aKTOpPOB OKPYKAIOUIECH CPEIbI.

3akanuBaHue U ero posib. CriocoObl 3aKanuBaHus opraHu3Ma. [ iruena Koxu, eucuenuyeckue mpeboeaHus K
ooedxcoe u obysu. 3abonesanus kodcu u ux npedynpedxcoerus. llpodunakTuka W TiepBas MOMOIIL TPU

TEIUIOBOM M COJTHEYHOM yJapax, 0’KOorax 1 0OMOPOKESHHSIX.

JlabopamopHvle u npakmuueckue pabomoi

1. UccnenoBanue ¢ MOMOIIBIO JIYTTHI THUTBHON M JTAJIOHHOW CTOPOHBI KUCTH.

2. OnpeneneHue >KUPHOCTH Pa3IMYHBIX YIACTKOB KOXKH JIUTIA.

3. Onmcanne Mep 1Mo yXoay 3a KOXKeH JIUIa ¥ BOJIOCAMH B 3aBUCHMOCTH OT THIIA KOXKH.
4. Onucanrie OCHOBHBIX TUTHEHUYECKHUX TPeOOBaHUM K 01Xk 1e U 0OYBH.

11. Brinenenue
3nauyenue BblaeneHus. Opranbl BblaesneHUs. OpraHbl MOYEBBIJCIUTENBHON CHCTEMbI, MX CTPOCHHE H
byukumuu.  Muxkpockonuueckoe  cmpoenue  nouku. Hegpon.  Obpaszoeanue  mouu.  Perymsus
MOYeoOpa30BaHUS U MOYEHUCIYCKaHUs. 3aboneeanusi OpeaHo8 MOuesblOeNUMEeNbHOU CUCMeMbl, UX
npeoynpesicoeHue.



JlabopamopHule u npakmuueckue pabomaoi
1. OnpeneneHue MECTOMOIOKEHHUS MOYEK (HA MYJISIKE).
2. Onucanue Mep nNpoUIaKTUKKN 00JIe3HEN MOYeK.

12. Pa3MHOXXEHHUE W pa3BUTHE

Opranbl penpoaykuuu, crpoenne u (ynkuuu. [lomossie sxenesbl. [lomoBeie kieTku. OIUIOOTBOpEHHE.
BrytpuytpoOHOE pa3BuTHe. BiusiHEe Ha SMOpHOHALHOE pa3BUTHE (HAKTOPOB OKPYXKAIOMICH cpenbl. Poodsi.
Jlakmayus. Poct wm pasButue peO&HKa. [lonmoBoe cospeBanue. Hacnedosanue npusnakos y uenosexd.
Hacneocmeennvle 6one3nu, ux npuuunsl u npedynpexcoenue. Habop XxpoMocoMm, nosiossie XpomMocomol, 2eHul.
Ponv eenemuyeckux snanuii 04 niaanuposanus cemvu. VIHGEKIUH, NMepearomuecs MoJIOBBIM IMyTEM, UX

npodunakTuka. JlabopamopHule u npakmuieckue pabomol
Onucanre OCHOBHBIX Mep 10 NpoduakTuke HHPEKIMOHHBIX BUPYCHBIX 3a0oneBanuii: CITN/ u remaTur.

13. OpraHbl 9yBCTB U CCHCOPHBIE CHCTEMBI

Opranbl 9yBCTB W MX 3HaueHue. AHanuzatopbl. CeHcopHble cucTeMbl. a3 u 3penue. OnrTudeckasi cucreMa
rjasa.

Cemuamka. 3pumenvhvle peyenmopul. 3putenabHoe Bocnpustie. Hapymenus 3penus u ux npuuuHsl. ['uruena
3pEeHMSL.

Vxo0 u cinyx. CtpoeHue u QpyHKIMM opraHa ciiyxa. MexaHusMm paboThl CllyXxoBoro ananusaropa. CiyxoBoe
Bocripusatue. Hapywenus ciyxa u ux npuuunsl. ' uruena ciyxa.

Opeanvl pasnogecus, Mblule4HO20 Yy8CmMea, 0CA3anUs, 0O0HANUA U 8KYca. Bzaumodeticmeue cencopuvix cucmem
opzanuzma.

JlabopamopHnvie u npakmuyeckue pabomoi

1. Onpenenenue oCcTPOTHI 3peHUs Y YETIOBEKA.

2. V3ydenue cTpoeHus opraHa 3peHus (Ha MyJsbKe M BJIaKHOM IIperapare).

3. M3yuenue cTpoeHus oprana ciayxa (Ha MyJspke).

14. [ToBenenue u Icuxuka
[Tcuxuka u moBeeHne yenoBeka. [lotpedOHOCTH 1 MOTHBBI TToBeieHus. ConuaabHas

00yCJIOBJICHHOCTh TOBEICHHUS 4eJoBeka. PeduiekropHas Teopusi TOBeACHUs. Buicwias HepsHas
dessimenvHocmy uenogexka, pabomer M. M. Ceuenosa, M. II. Ilasnosa. Mexanuzm obpazosanus
yenosHuvix  peghnexcos. Topmoowcenue. Jfunamuueckuti cmepeomun. Ponv copmonos 6 nogedenuu.
HacnezncTBeHHble M HEHACIIEICTBEHHBIE MPOTPaMMBbl MOBEJICHHS y uesloBeKa. [Ipucnocobumenvhbiii
xapakmep nogeoenus.

IlepBast 1 BTOpas CUTHaJIbHBIE CUCTEMBI. [lo3HasamenvHas 0esmenbHoCms Mo32a. Peub 1 MblIILICHHE.
[lamsaTe w BHUMaHHWE. OMommMH. HHOUBUOYANIbHBIE O0CODEHHOCMU JUYHOCIU. CHOCOOHOCMU,
memnepamenm, xapakmep, 00apéHHocmy. THIBI BBICIICH HEPBHOW NEATEIBHOCTH M TEMIIEPAMEHTA.
OcoOeHHOCTH TICUXUKHU 4enoBeKa. [ ueuena gpuzuyeckoeo u ymcmeenno2o mpyoa. Pescum mpyoa u

omowixa. COH U ero 3Haduenue. | urnexna cha.

Jlabopamophvie u npakmuuecxkue pabomsi

1. M3ydeHune KpaTKOBPEMEHHOW TTaMSITH.

2. OnpeneneHue 00bEMa MEXaHMYECKON M JIOTUIECKON TTaMSITH.

3. Ouenka chopMHUPOBAHHOCTH HABBIKOB JIOTHYECKOTO MBIIIUICHUSI.

15. YenoBek u okpyxaromias cpeaa

UenoBek M OKpyXaromiasi cpena. JDKOJOoTHYeckre (HakTOpbl M UX JCHCTBHE Ha OpraHW3M YeIOBEKa.
3aBHCHMOCTh 370pPOBbsSI YEJIOBEKAa OT COCTOSHHUS OKpY)KAMIIEeH cpenbl. MHUKPOKINMAT JKHAJIBIX
nometeHuil. CobnrodeHue npasunl nogedeHuss 8 okpycarouell cpede, 8 ONACHbIX U YPE38bIUALUHBIX
cumyayusx.

300poswe uenosexa kax coyuanvuas yenHHocms. Daxmopwvi, Hapyuarowue 300posve: UNOOUHAMUS,
KypeHue, ynompeoieHue aiko2ois, HapKomuKkos, HecoOaIaHcupoeanHoe numanue, cmpecc. Yxpenieuue
300p06bs; AYMOMpeHUne, 3aKalusanue, 08ULAMeNbHAsl AKMUBHOCMb, COANAHCUPOBAHHOE NUMAHUe.
KyneTypa oTHOmEHHST K COOCTBEHHOMY 3J0POBBIO W 370POBBIO OKpYXXalOIMX. BcemupHas
OpraHu3aIus 3PaBOOXPaHEHUS.

UenoBek kak 4dacTtb Ouochepbl 3emMin. Awmponocenuvie 8030elicmeus Ha npupody. Ypbanuzayus.
Lusunuzayus. Texnocennvie uzmeneHusi 6 oxpyaxcaroweli cpede. Coepemennvie 2n00anbHLIE



JdKoJlocudecKkue I’lp06ﬂ€ﬂ/lbl. 3HaueHHE OXpaHbI Oprnca}omeﬁ Cpeabl 1A COXpaHCHUA YCJIOBCUCCTBA.

[IprmepHbIE KOHTPOJIBHO-U3MEPUTENIbHBIE MaTEPHAIIBI [0 OMOJIOTUU
Bunet u hopmbl KOHTpOIIS:

- YCTHBIH ompoc B ¢opme Oecesbl ¢ OTIOPOH Ha IJIaH;

- TeMaTU4eCKOoe TECTUPOBAHUE;

- nabopaTopHble U IPAKTHYECKUE pabOTHI;

- 3a4eThl;

- MHIUBUAYAIbHBIN KOHTPOIb (Iu(depeHIMpOBaHHbIE KAPTOUKU-3aJaHHs, HHIHUBHIyaTbHbIC
JIOMAaITHUE 3a7jaHus).

Texymass mpoBepKa OCYIIECTBIISIETCS B TIPOLIECCE OCBOCHUS OOYYAIOUIMMHUCS KaKIOW TEMbl H

TEMaTUYECKOro pasfena B HenoM. OHa MPOXOOUT B BHJE OIPOCOB, BBINOJHEHUS IMPOBEPOYHBIX

3aJaHul U Jp., opraHu3yeMsix nenarorom. OcHoBHas (QyHKIMS TEKyIIeH MPOBEPKH 3aKJIIOYAETCS B

JUAarHOCTUPOBAaHUU pE3yJIbTaTOB MW JaJIbHEWIIENH KOPPEKUUH TPYAHOCTEH, BO3ZHUKAKOUIUX MPHU

OCBOEHHUH MPOTPAMMBI.

[IpoMexyTOUHBII  KOHTPOJb  TO3BOJISIET YCTAaHOBUTH YPOBEHb OCBOCHHS  OOYHYaIOLIUMUCS

POTPaMMHOTO MaTepHaia 1o OMOJIOTUU Ha KOHEll y4eOHOro roja.

INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A YYEBHOI'O ITPEJIMETA «BHOJIOI'MA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMA JIMYHOCTHBIE PE3VYJIBTATDBI

JINYHOCTHBIE pe3y/bTaThl OCBOCHUS MPOrpaMMbl yueOHOro npeamMera «buonorus» xapakTepu3yroTes:

1) maTproTHYECKOE BOCIIUTAHHE!

NpOSIBIGHMEM HMHTEpeca K MPOIUIOMY M HACTOSIIEMY PpOCCHHCKOM MaTeMaTHKH, LEHHOCTHBIM
OTHOIIEHUEM K JOCTHXKEHUSAM POCCHUMCKUX MAaTEMATHKOB U POCCUMCKOM MAaTEMATHYECKOM WIKOJBI, K
HCIIOJIb30BAaHUIO ATUX JOCTIKEHUH B APYIUX HayKaxX U MPUKIAJHBIX chepax;

2) TpaXTaHCKOE U TyXOBHO-HPAaBCTBEHHOE BOCITUTAHUE:

TOTOBHOCTBIO K BBINOJIHEHUIO OOSI3aHHOCTEH Ipa)<IaHMHA U pealu3ally €ro INpas, MPEACTaBICHUEM O
MaTeMaTHYECKHX OCHOBaX (YHKIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHMH, HPOLENYp IPa’kAaHCKOTO
obmiecTBa (HanpuMmep, BBIOOPBI, OMPOCHI), TOTOBHOCTbIO K OOCYXIEHHIO 3TUYECKUX IMPOOJIEM, CBS3aHHBIX C
NPAaKTUYECKUM NIPUMEHEHHEM JOCTH)KEHUM HAyKH, OCO3HAHMEM BaKHOCTH MOPAJIbHO-3TUYECKUX IPUHIIMIIOB B
JESTEIbHOCTU Y4EHOT0;

3) TpyI0oBOE BOCIHTAHUE:

YCTQHOBKOH Ha aKTHMBHOE y4acCTHE B PEIIEHHM MPAKTUYECKUX 3a]a4 MaTeMaTHYeCKON HaIPaBICHHOCTH,
OCO3HAaHMEM BAXXHOCTH MAaTeMaTHYeCKOro oO0pa3oBaHUS Ha MPOTSDKEHHMM BCEM JKM3HU Ul YCHEIIHOH
npoQecCHOHANBbHOM EATENPHOCTH M Pa3BUTHEM HEOOXOJUMBIX YMEHHH, OCO3HAaHHBIM BBIOODOM U
IIOCTPOCHHUEM MHIMBUIYAIbHON TPAeKTOPUHM 00pa30BAHUSA U KU3HEHHBIX IUIAHOB C YYETOM JIMUYHBIX HHTEPECOB
U 00IIIECTBEHHBIX OTPEOHOCTEIH;

4) 5CTEeTHYECKOE BOCIIUTAHHE:

CHOCOOHOCTBIO K 3MOLIMOHATIBHOMY U 3CTETUYECKOMY BOCIPHSITHUIO MAaTeMaTU4eCKUX OOBEKTOB, 3a71ad,
peLIeHUH, pacCyKIEHUH, YMEHUIO BUIETh MAaTEMATUUECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) EHHOCTH HAYYHOTO ITO3HAHMS:

OpHEHTalMel B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAYYHBIX IPEACTaBIE€HHH OO0 OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHsA YEJIOBEKA, IPUPO/Ibl U OOLIECTBA, TOHMMAaHUEM MaTEMAaTUUECKOW HAyKU KakK c(epsl
YeJI0BEYECKON NIeATEbHOCTH, 3TANoB €€ Pa3sBUTHA M 3HAYMMOCTH JJISl Pa3BUTHS IUBHIN3AINH, OBJAJICHHEM
S3bIKOM MaTeMaTHKH M MaTeMaTHYeCKOM KyJIbTYpOll Kak CpEICTBOM IIO3HAHUS MHUPA, OBIAJCHUEM
IIPOCTEUIINMHA HAaBBIKAMH HCCIIEJOBATEIBCKOMN NEATEIIbHOCTH;

6) ¢usmueckoe BocmTanue, GOPMUPOBAHUE KYJIBTYPHI 30POBbS ¥ SMOIIMOHAIBEHOTO OJIATOTIOTYIHSI:

TOTOBHOCTBIO ~ TPUMEHATh MaTeMAaTH4YEeCKUE 3HAHUS B MHTEPEcaxX CBOETO 3/10pOBbs, BEJICHUS
310pOBOTro 00pasa KHM3HHU (3710pOBOE MMTaHHE, COAJAHCHUPOBAHHBIM  PEKUM 3aHATHUH U OT/bIXA,



peryispHas gusndeckas akTUBHOCTH), CPOPMUPOBAHHOCTHIO HaBbIKa pediekcuu, MpU3HAHUEM CBOETO IMpaBa
Ha OIMMOKY M TAKOTO K€ MpaBa JIPyroro 4ejoBeKa;

7) 9KOJIOTHYeCKOE BOCIIMTAHHE:

OpHMEHTallMe  Ha MPUMEHEHHE MaTeMaTUYECKUX 3HAHUM TS perneHus 3a1a4 B obsactu
COXPaHHOCTH OKPYXAaIoIeH cpejpbl, TUIAaHUPOBAHUS TMOCTYIKOB U ONEHKH MX BO3MOXHBIX IMOCIEICTBHMA IS
OKPYKaIOIIeH Cpe/ibl, 0CO3HAHUEM III00TLHOTO XapaKTepa SKOJOTHIESCKHUX MPOOJIeM | IMyTel UX PEeIIeHUs;

8) amanTanus K U3MEHSIOLUIMMCS YCIIOBUSIM COIIMATBHOM U MPUPOTHON CPEIbI:

TOTOBHOCTBIO K JICHCTBUSAM B YCJIOBHSIX HEOMNpPeneNEHHOCTH,  TMOBBIIIEHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH 4epe3 MPaKTHUUECKYIO0 JeATEIbHOCTh, B TOM YHCIIE yYMEHHE YYUTHhCS y JPYTUX IHOJIEH,
MpUOOpETaTh B COBMECTHOM JIEATEILHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIICTCHIIMH U3 OIBITa APYTHX;

HEOOXOAMMOCTBIO B (POPMHUPOBAHUHM HOBBIX 3HAHHWK, B TOM 4HCIe (QOpMyIUpoBaTh WIEH, MOHSITHS,
TUTIOTE3bl 00 O0BEKTAaX M SABJICHUSAX, B TOM YHCJIE paHee HEM3BECTHBIX, OCO3HABATh JNS(UIIUTHI COOCTBECHHBIX
3HAHUM U KOMIIETEHTHOCTEH, TUTaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBHIO OCO3HABATh CTPECCOBYIO CHUTYallHIO, BOCIIPHHUMATH CTPECCOBYIO CHUTYAIIMIO KaK BBI3OB,
TpeOyrommii KOHTPMEp, KOPPEKTUPOBATh MMPUHUMAEMBbI€ PEIICHUS U JEHCTBUS, (GOPMYIUPOBATH U OIIEHUBATH
PHUCKH ¥ TTOCIIENCTBUS, POPMHUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIbTATHI
[To3HaBaTenbHBIC YHUBEPCATbHBIC YICOHBIC IEHCTBUS
BbazoBrklie noruyeckue aeMcTBUS:

* BBIABJIATH M XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKU MATEMAaTHICCKIX O0BEKTOB, TOHITHA,
OTHOIICHUH  MEXAYy TMOHATHSAMH, (OPMYJIUPOBATH  ONPEICICHUS  TOHSATHH, YCTaHABIMBATH
CYUIECTBEHHBI TpPHU3HAK KJIACCU(PUKALMU, OCHOBAHHS s OO0OOIIEHUS W CpaBHEHHs, KPUTECPHH
MPOBOAMMOTIO aHAIIN3a;

* BOCHPHUHUMATh, POPMYIHPOBATH U MPEOOPA30BHIBATH CYKICHUS: YTBEPAUTENbHBIE U
OTpHIIaTeIbHbIC, €IMHUYHBIE, YACTHBIE U 00IINE, YCIOBHBIE;

* BBISBJISATH MATEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTUBOPEUNs B (haKkTax, JTaHHbBIX,
HAOMIONIEHUSIX W YTBEPXKICHUSAX, TMpeajaratb KPUTEPUH IS BBIABICHUS 3aKOHOMEPHOCTEH W
IIPOTUBOPEUHH;

* JIeNaTh BBIBOJBI C MCIOJIH30BAHMEM 3aKOHOB JIOTHUKH, NEAYKTUBHBIX M WHAYKTUBHBIX YMO3AKIIOUYCHHIA,
YMO3aKJIFOUEHHH 110 aHAJIOTHU;

* pa30upaTh J0Ka3aTeIbCTBA MATEMATHUECKUX YTBEPKACHUI (TIPSMBIE M OT IIPOTUBHOTO),

MPOBOJIUTH CaMOCTOSITCIILHO HECIIOKHBIC JIOKA3aTelbCTBA MaTeMaTHYeCKUX (DaKTOB, BBICTPAMBATh
apryMEHTAIUIO, TPUBOJAUTH MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

* BBIOMpATH CIIOCO0 pelieHus yaeOHOU 3a1aun (CpaBHUBATh HECKOJILKO BAPHAHTOB PEIICHHUS,

BBIOMpATh HAMOOJIEE MOAXO AN ¢ YYETOM CaMOCTOSITEIILHO BBIJCIICHHBIX KPUTEPHEB).
basoBrle nccaemoBaTeIbCKHUE NEHCTBUS:

*  HCTOJB30BaTh BOMPOCH KAK UCCIIEIOBATEILCKUN HHCTPYMEHT MO3HAHUS, (DOPMYIUPOBATh
BOIPOCHI, (PUKCHPYIONIUE MPOTHUBOpPEUUE, MPOOJIEMYy, CaMOCTOSTEIHHO yCTaHABIMBATH HCKOMOE U
JnaHHoe, popMUPOBaTh TUIIOTE3Y, APTYMEHTUPOBAThH CBOIO MO3UIINI0, MHCHHCE;

* TPOBOAUTH MO CAMOCTOSITEILHO COCTABJICHHOMY TJIAHY HECJIOKHBIM DKCTICPUMEHT, HEOOJIbIIOE
HCCIIeI0BAaHUE M0 YCTAHOBJICHUIO OCOOECHHOCTEW MaTeMaTHYeCKoro 00beKTa, 3aBUCHMOCTEH OOBEKTOB
MEXKIy COOOM;

* caMoCTOsATEILHO GopMyIUpPOBaTHL 000OIIEHHS U BBIBOIBI 110 pe3yabTaTaM MPOBEAEHHOTO
HaOIOJICHUS, WCCIICIOBAHUS, OIICHUBATh JIOCTOBEPHOCTh TOJIYYCHHBIX pE3YJIbTaTOB, BBIBOJOB H
0000IIICHNI;

* TMPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIABUTATH MPEITOJIOKEHHUS O €r0 PA3BUTHH B
HOBBIX YCIIOBHSIX.



PaGora ¢ undopmarmeii:

* BBUIBJIATH HEIOCTaTOYHOCTh W M30BITOYHOCTH WH(GOPMALMHU, JAHHBIX, HEOOXOIUMBIX MJSl pPEUICHHS
3ajauu;

* BBIOHMpATh, AaHATU3UPOBATH, CUCTEMATHU3UPOBATh U UHTEPIIPETHPOBATh HH(DOPMALIUIO PAITUYHBIX
BUJIOB U (hOPM IIPEICTABICHUS;

* BbIOMpaTh (QopMy mnpeAcTaBieHUS HHGOPMALMKM M WUIIOCTPUPOBATH pEIIaeMble 33Ja4d CXEMaMH,
JarpaMMaMH, HHOU rpaduKoi 1 UX KOMOWHAIUSMU;

* OICHMBATh HAJEKHOCTh HH(OPMALIMU TI0 KPUTEPUSM, MPEIJIOKEHHBIM YUUTEIEM WU
c(hOopMyITUPOBAHHBIM CAMOCTOSTENIBHO.

KoMMyHMKaTHBHBIE YHUBEpCATIbHBIE yU4eOHbIE 1EHCTBUS:

* BOCIPHHUMATHh M (OPMYJIUPOBATH CYKICHUS B COOTBETCTBHU C YCIOBHUSMHU U LENSIMU OOIIEHUS, SICHO,
TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U NMHUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS
10 XO/y peIIeHHs 3a/1a4i, KOMMEHTUPOBATH MOJIYYCHHBINH PE3yJIbTAaT;

* B X0Je 00CYXIeHHS 3a7aBaTh BOIPOCHI MO CYIIECTBY 00CYKIaeMOI TeMBbI, IPOOJIEMBI, pelIaeMoi 3a1a4H,
BBICKa3bIBaTh HJICH, HAICJICHHbIE HA MOUCK PELICHHUS, COMOCTABIISATh CBOU CYXICHHS C CYXICHUSIMH
JPYrUX YYaCTHUKOB JMANOra, OOHApYXKMBATh Pa3MyMe W CXOJCTBO IMO3MIMH, B KOPPEKTHOH (opme
(bopMynMpOBaTh pa3HOIJIACHsI, CBOU BO3PAXKEHUS;

* NPEACTaBISATH PE3yJIbTaThl pEIICHUs 3a/1auH, SKCIIEPUMEHTA, UCCIIEIOBAHMSI, IPOEKTA,

CaMOCTOSITENIbHO BBIOMPATh (popMaT BBICTYIUIEHHS € Y4E€TOM 3aJad NpPE3eHTallud U OCOOeHHOCTeH
ayJTUTOPHH;

* TMOHHMATh W WCIOJB30BATh IMPEHMYIIECTBA KOMAHIHOM W WHAMBHIYaJIbHOW pabOTHl NpU pPELICHUH
y4eOHBIX MaTEMaTUYECKHX 3a71a4;

* IPUHUMATh LEJIb COBMECTHOW JIeATEIbHOCTH, IUIAHUPOBATh OPraHU3alUI0 COBMECTHON paloTHI,
pacnpenenats BUIbI pabOT, IOTOBapHBATHCS, OOCYKIaTh MPOIECC M pe3ysbTaT paboThl, 0000IaTh
MHEHHUS HECKOILKHX JIFOJICH;

* y4acTBOBaTh B IPYNMOBHIX (popmax paboThl (0OCykaeHMS, 0OMEH MHEHHUSIMH, MO3TOBBIE ITYPMBI
U JIpyTue), BBINOJHATH CBOIO YacTh PadOThl M KOOPAMHUPOBATH CBOM ACUCTBHS C JAPYTMMH UYICHAMHU
KOMaH/Ibl, OIICHUBATh KAY€CTBO CBOETO BKJaJa B OOIIMH MPOAYKT 1O KPUTEPHUSIM, CHOPMYINPOBAHHBIM
Y4aCTHUKAMU B3aMMOJCHCTBUSI.

PerynstuBHble yHUBEpCalIbHbIE yueOHbIE AEHCTBUS
CamMoopranuzanus:
* CaMOCTOSTEJIBHO COCTABJIATH IUIAH, AITOPUTM pPELICHUs 3aJaul (I €ro 4acTh), BEIOMpPATh
CHoco0 peleHus ¢ yu€ToOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTUPOBATh U
KOPPEKTHPOBATh BAPHAHTHI PEUICHUH ¢ y4€ToM HOBOM MH(popMaru. CaMOKOHTPOIIb, IMOIIMOHATLHBIN

HHTCIIJIICKT:
¢ BJIaICTH criocobaMu CaMOIIPOBEPKU, CAMOKOHTPOJIA IMIpoLEeCCa U pE3yJjibTaTa pCIICHUA

MaTeMaTHYEeCKOM 3a/1a4u;

* TPEABUIETHh TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYTH IPY PENIEHNHN 3aJa91, BHOCUTHh KOPPEKTUBBI
B JICTEIILHOCTHh HA OCHOBE HOBBIX OOCTOSTEIHCTB, HAHJICHHBIX OMIMOOK, BBISBICHHBIX TPYIHOCTEIH;

* OIICHWBATH COOTBETCTBHUE PE3YNIbTaTa NEATEIHHOCTH IIOCTABICHHON 1IEH U YCIIOBHUSIM, OOBSICHSTh
MPUYUHBI JOCTHYKCHUS WM HEJOCTHKCHHS eI, HAXOJAUTh OIMUOKY, 1aBaTh OICHKY MPHOOPETEHHOMY
OIIBITY.

INPEAMETHBIE PE3VJIbTATBI:

OCO3HAaBaTh M IPHUMEHITH LIEHHOCTHOE OTHOUIEHHWE K XXMBOM INPHUPOJE, K COOCTBEHHOMY OpraHHU3MY;
MOHUMATh POJIb OMOJIOTUH B (POPMUPOBAHNU COBPEMEHHOM €CTECTBEHHOHAYYHOM KapTUHBI MUPA;

YMETb IIPUMEHATH CUCTEMY OMOJIOTMYECKUX 3HAHUH MO/ PYKOBOJCTBOM II€Jarora: pacKpbIBaTh CyIIHOCTb



KMBOTO, Ha3bIBaTb OTIMYUS JKUBOTO OT HEXHMBOIO, IEPEUYHCISATh OCHOBHBIE 3aKOHOMEPHOCTH

OopraHu3aluy, (QyHKIUOHUPOBAHUS OOBEKTOB, SIBICHUH, MPOLECCOB *KHMBOH NPHUPOJBI, 3BOIIOLUOHHOTO

pa3BUTHA OpPraHMYECKOI0 MHpa B €ro €AMHCTBE C HEXHUBOM INpUpoJoH; CHOPMHPOBAHHOCTD

IPEJCTAaBICHUI O COBPEMEHHOM T€OPUH IBOJIIOLMH U OCHOBHBIX CBUJIETEIbCTBAX IBOJIIOIMH;

BJIaJIETh OCHOBAaMH IIOHSTUIHOIO ammapaTta M HAy4HOTO sI3bIKa OMOJIOTMH: MCIIOJIB30BAaTh H3y4YEHHBIE

TEPMHHBI, HOHSATHUS, TEOPUH, 3aKOHBI Y 3aKOHOMEPHOCTH Il O0BSICHEHUS HAOII0AaeMbIX OMOJIOrHYECKUX

00BEKTOB, SIBJICHUH U NIPOLIECCOB C ONIOPOI HA CXEMBI U aITOPUTMBI;

HOHMMATb CHOCOOBI NMOIy4YeHHs OMOJOTMYECKUX 3HAHUI; UMETh OIBIT UCIOJIb30BAHHSI METOJIOB OMOJIOTUU

C LIEJIBIO U3YUCHHUS JKUBBIX 00BEKTOB, OMOJIOTHUECKUX SBIEHUH U MPOLIECCOB:
HaOJII0JIeHNUE, ONUCaHKe, MPOBEAEHHE HECTIOKHBIX OMOJIOTMUECKUX OIBITOB M HKCIEPUMEHTOB, B TOM YHCIE C
UCIIOJIb30BAaHUEM AHAJOrOBBIX U LU(POBBIX MPUOOPOB M HMHCTPYMEHTOB C OHNOPOM Ha alrOpUTM Yy4eOHBIX
JIeHCTBUI;
YMETbh XapaKTepH30BaTh C ONOPOH Ha KJIIOUEBBbIE CJIOBA, IUIaH, CIIPABOYHYIO MH(OPMAIMIO OCHOBHBIC I'PYIIIIbI
OpPraHM3MOB B CUCTEME OPraHU4YeCcKOro Mupa (B TOM YHCIIE BUPYCHI, OaKTEpUH, pacTeHUs, TPUOBI, KUBOTHBIE):
CTPOEHUE, MIPOLIECCHI XKU3HEESITENbHOCTH, UX IPOUCXOKICHNE, 3HAUCHUE B IPUPO/IE U )KU3HU UEJIOBEKa;
YMETb OOBSCHATH IOJIOKEHHE YEJIOBEKa B CHCTEME OPIaHHYECKOr0 MHUpA, €ro IMPOHCXOXKAECHHUE, CXO/ACTBA U
OTJINYUS YeJIOBEKAa OT JKUBOTHBIX, XapaKTepH30BaTh CTPOSHHME M IPOLECCHI KU3HEIEATEIbHOCTH OpraHu3Ma
4eJI0BeKa, €ro NPUCIOCOOIEHHOCTh K Pa3JInuHbIM 3KOJIOTHYEeCKUM (hakTopam;
YMeTb ONUCHIBATh KJIETKH, TKAHHU, OPTraHbl, CUCTEMbl OPraHOB U XapaKTepH30BaTh BaKHEHIIMe OMOI0TnIecKue
IpoLECChl B OpraHu3Max pacTeHUH, )KUBOTHBIX U YEJIOBEKa C ONOPOIl Ha IJIaH; UMETh NPEICTaBICHUE O
B3aMMOCBSI3H HACJIE€0BaHUSA IOTOMCTBOM IIPU3HAKOB OT POJUTENILCKUX (OPM ¢ OpraHu3aiueil KIeTKH,
HaJIMYMEM B HE XpOMOCOM Kak HOCUTEJIEH HaclleICTBEHHON HH(POpMAaIUU, 00 OCHOBHBIX 3aKOHOMEPHOCTSX
HacJIeI0BaHUs IPU3HAKOB;
UMETh IpeJICTaBlIeHHEe 00 OCHOBHBIX (DaKTOpax OKpPY)KAIOLIeW cpenbl, UX pPOJIM B JKU3HEAEATEIILHOCTH U
9BOJIIOLIMM OPTaHU3MOB; IIPEJICTABICHUE 00 AaHTPOIOI€HHOM (aKTOpe; UMETh NPEACTaBIEHUE 00 IKOCUCTEMAX U
3Ha4eHUU OMopa3zHO0Opas3us; O II00ATBHBIX JKOJOTMUECKUX MPOOIeMax, CTOSALIMX Mepes 4eI0BEeYeCTBOM U
crnoco0ax MX NPEoJOJeHUs; YMETh pellaTh yueOHble 3aJaud OUOJIOTMYECKOrO COJEpXaHUs, C ONOpOH Ha
QITOPUTM y4eOHBIX ACHWCTBHI, B TOM YHUCIIE BBISBIATH NPUYUHHO-CIIEJCTBEHHBIE CBS3M, NPOBOJUTH PACUETHI,
JieTIaTh BBIBOJIbI HA OCHOBAHUM HOJIyUEHHBIX PE3YJIbTAaTOB;
yMeTb CO3[1aBaTh U MPHMEHITH C MOMOIIBIO TEJarora CIOBECHbIE M rpaduueckue MoAenu A OObICHEHUs
CTPOEHMSl KMBBIX CHCTEM, SIBJIEHHH M IPOLECCOB MXHMBOM MNPHUPOABI; OCO3HABaTh BKJIAJ POCCHHCKHX H
3apyOeXHBIX YYEHBIX B pa3BUTHE OHOJOrMYECKHX HAyK; BIaJeTb HaBbIKaMU pabOTHl ¢ HHpOpMaImen
OMOJIOTMYECKOr0 COAEpKaHus, MIPEACTaBICHHON B pa3HON GopMe (B BUIE TEKCTa, TAOMUUYHBIX JAHHBIX, CXEM,
rpaguKoB, IuarpaMM, MoJeNei, W300pakeHMi), KPUTHYECKOTO aHaiau3a HWH(pOpMalMu | OLEHKH ee
JIOCTOBEPHOCTH C ITOMOIIBIO YUUTEIIS;
YMETh IUIAHUPOBATH MOJ] PYKOBOJICTBOM YUHUTENS M MPOBOANUTH yueOHOE HCCIIeI0BaHNEe WM IIPOEKTHYIO paboTy
B o0iacTé OMOJIOTHM; C y4eTOM HaMEUYEHHOW Ienu (OopMyJIHnpoBaTh NMpoOiieMy, TUIOTE3y, CTaBUTh 3a]ayHu,
BBIOMpATh aJIeKBAaTHbIE METOJbl Ui HMX peLIeHus, (OpPMYyJIUpOBaTh BHIBOJBI; IyOJNYHO IPEACTABIATH
HOJY4YEHHBIE PE3YJIbTaThl; YMETh MHTETPUPOBAThH C IMOMOILBIO I€1arora OMOJIOTHYecKre 3HAHHUS CO 3HAHUSIMU
JPYrux y4eOHBIX NPEIMETOB; BIAJETh OCHOBAMH AIKOJOTMYECKOW T'PAMOTHOCTH: OCO3HAHHWE HEOOXOIMMOCTH
JEUCTBUI MO COXpaHEHHIO OMOpa3HOOOpa3Msi U OXpaHe NMPHUPOJIHBIX 3KOCUCTEM, COXPAHEHUIO U YKPEIUIEHUIO
3JI0pOBbsI UEJIOBEKA; YMEHUE BbIOMPATH LIE€JIE€BbIE YCTAHOBKH B CBOMX JEHCTBUAX U MOCTYIKAaX [0 OTHOIIEHUIO K
KHMBOH IPUPOJIE, CBOEMY3/I0OPOBBIO U 3/I0POBBIO OKPYKAIOLIUX; YMETh UCII0JIb30BaTh IPUOOPETEHHBIE 3HAHUS U
HaBBIKU I 3J0POBOro o0pa3a >KU3HH, cOalaHCUPOBAaHHOTO MUTaHUS U (PU3NYECKON aKTMBHOCTHU; HENIPUATUE
BPEJHBIX NPUBBIYEK U 3aBUCUMOCTEH; yMETb NPOTHUBOAEHCTBOBATH/IKCHAYUHBIM MaHMUIYJSALUSIM B 00JacTH
30pOBbsl; 3HaTb M YMETb NPUMEHATb I[PHEMbl OKA3aHUS IE€PBOM IOMOILIM YEJOBEKY, BBIPALIUBAHUS
KyJbTYPHBIX PAaCTCHHUH M yX0/a 3a JOMAIIHUMH XKHUBOTHBIMH;

PesynpTatel mo rogam ¢GopMyIHUpYIOTCS 10 MPUHIUITY 100aBICHUS HOBBIX PE3YJIbTATOB OT rojia K FOIy

5 KJIACC:

XapaKTepu30BaTh C OMOPOH Ha KIIIOYEBBIE CJIOBAa OHMOJIOTHIO KaK HAayKy O XHMBOH NpHUpOJE; MEPEeUHucCIsTh C
MIOMOIIBI0 YYUTENs OCHOBHBIE 3aKOHOMEPHOCTH OpraHM3aluH, (yHKIHOHMPOBAHHUS OOBEKTOB, SBICHHUH,



IPOLIECCOB YKUBOM MPHUPO]Ibl, HA3bIBATh PU3HAKH KUBOTO, CPABHUBATh C BU3YaJIbHON OMOPOIl 0OOBEKTHI )KUBOI
Y HEXUBOH NIPUPOJIBL;

XapaKTepU30BaTh C OIOPOI Ha KIIIOUEBbIE CJIOBA 3HAYEHUE OMOJIOIMYECKUX 3HAHUH I COBPEMEHHOIO
4eJI0BEKa; IepeunciIaTh Npodeccuu, CBsI3aHHbIe ¢ OMOJIOrHel; IPUBOIUTH IPUMEPHI BKJIa1a OT€YECTBEHHBIX (B
tom gucie B.U. Bepranckuii, A.JI. UmkeBckuii) u 3apyOexHBIX (B TOM 4uciie ApuctoTelnb, Teodpacr,
['mnmokpar) y4eHsIX B pa3BUTHE OMOJIOTHH C ONOPON Ha y4eOHUK M Jpyrue HCTOYHUKH HHPOPMAaLUH;

UMETb MPEACTABICHNE O BAXKHEHIINX OMOJIOTHUECKUX MPOIeccax W SBJICHUSX: MUTAaHUE, AbIXaHHE, TPAHCIIOPT
BEIIIECTB, pa3JApa)kUMOCTh, POCT, Pa3BUTHE, [BW)KEHHE, pa3MHOXKEHHE, (HOPMHUPOBATH MPEICTABICHUS O
B3aMMOCBSI3M HACJIEJOBAaHUS TOTOMCTBOM IIPH3HAKOB OT POAUTENBCKUX (OpM ¢ oOpraHu3anueil KIeTKH,
HAJIM4YMEM B HEW XPOMOCOM KaK HOCHTENIeH HacleJCTBEHHON MH(OpMAIUK, 00 OCHOBHBIX 3aKOHOMEPHOCTSAX
HacJIeI0BaHUs IPU3HAKOB;

BJIaJIETh OCHOBAMHU MOHATUHHOIO anmapara ¥ Hay4yHOIo si3blKa OMOJIOTMU: UCIOJIb30BaTh C IOMOLIBIO YUUTEIS
U3yUYCHHbIE TEPMMHBI, IOHATHUS, TEOPUH, 3aKOHbl M 3aKOHOMEPHOCTH JUIsI OOBACHEHHsS HaOJII0JaeMbIX
0610JI0rN4ecKux 00BEKTOB, SIBICHUN U IIPOLECCOB; OPUEHTHPOBATHCS B OMOJIOIMYECKUX MOHATUAX U TEPMHUHAX U
olepupoBaTh UMU Ha 0A30BOM YpOBHE (B TOM YHCJIE: )KUBbIE TeJa, ONOJIOTHS, SKOJIOTHsI, IIUTOJIOTUS], aHATOMUS,
¢usnonorus, OuoOTMUECKass CHUCTEMaTHKa, KJIETKa, TKaHb, OpraH, CHCTEMa OpraHoOB, OpraHW3M, BHPYC,
JBIDKEHHE, NMHUTaHue, (POTOCHHTE3, AbIXaHHWE, BBIACIICHHE, Pa3IpaKMMOCTb, POCT, Pa3MHOXKEHHE, Pa3BHUTHE,
cpena oOMTaHUS, MPUPOIHOE COOOIIECTBO, MCKYCCTBEHHOE COOOIIECTBO) B COOTBETCTBHU C MOCTABICHHOMN
3aJaueil 1 B KOHTEKCTE C BH3YaJIbHOW OMOPOW; pasivyaTh MO BHEIIHEMY BHIY (M300pa)K€HUSM), CXeMaM U
OIMCAHMSAM JOSIJICPHBIC U SACPHBIE OPTaHU3MBI; Pa3IMYHbIE OMOJIOTUYECKUE OOBEKTHI: PACTCHHUS, KUBOTHBIX,
rpuObl, JUIIAWHUKY, OAaKTepHU; TPHUPOJIHBIE M HMCKYCCTBEHHBIE COOOIIECTBA, B3aMMOCBSI3M OpPraHU3MOB B
NPUPOJHOM M HMCKYCCTBEHHOM COOOIECTBax; mHpeacTaBuTeneid (uopsl W (ayHbl NPUPOTHBIX 30H 3EMIIH;
na"amad Tl IPUPOIHBIE U KYJIBTYpPHBIE C UCIIOJIb30BaHUEM CIIPAaBOYHOIN HH(GOPMALUU U C TIOMOLIBIO YUUTEIS;
NPOBOJUTH ONHCAHHE OpPraHuM3Ma IO 3aJaHHOMY IUIaHY; BBIJCNIATH CYILECTBEHHbIE NPU3HAKU CTPOCHUS U
IPOLIECCOB KMU3HEIACATEIbHOCTH OPraHU3MOB, XapaKTepU30BaTh OPraHU3Mbl Kak Tejla >XHBOM INPUPOJIBL,
MEPEYUCIIATh OCOOCHHOCTH PACTEHUH, KUBOTHBIX, TPHOOB, JUIIAWHUKOB, OAKTEPH W BHPYCOB C OMOPOM Ha
QJITOPUTM;

pacKphIBaTh MOHATHE O cpeie OOUTaHus (BOIHON, HA36MHO-BO3IYIIIHON, IIOYBEHHON, BHYTPHOPTaHU3MEHHOM),
(dakTopax OKpyxarouiei cpensl;

HNPUBOJUTH IPUMEPHI, XapaKTEPU3YIOIIKE IPUCIIOCOOIEHHOCTh OPIraHU3MOB K cpesie 0OMTaHMsl, B3aUMOCBS3H
OpPraHU3MOB B COOOIIECTBAX C BU3YaJIbHOM ONOPOIA;

3HaTh OCHOBHBIC TIPAaBUJIA TIOBE/ICHUS YEJIOBEKA B IPUPOAE U OOBACHATH C IOMOUIBIO YUUTENS 3HAUCHHE
MPUPOJIOOXPAHHON JEATENLHOCTH YEIIOBEKA;

packpbiBaTh Ha OCHOBE ONOPHOIO IJIaHA POJIb OMOJIOTMM B MPAKTHUECKOH JESTENbHOCTH YE€IOBEKA; UMETh
NPECTAaBICHNE O CBSI3M 3HAHMH OHMOJIOTMH CO 3HAHMAMU MaTeMaTHKH, (u3ndeckod reorpaduu, MpeaIMeToB
TYMaHUTapHOTO LHMKJA, Pa3IMYHBIMM BHJAMH MCKYCCTBA; BBINOJIHATH MPAKTUYECKHE DPAOOTHI C IMOMOILBIO
YUUTENs, 10 anropuTMmy (MOMCK HH(GOpPMAIMU C MCIOJB30BAaHMEM PpA3IMYHBIX HCTOYHHUKOB; OIMCAHUE
OpraHm3Ma IO 33JaHHOMY IUIaHy) W JabopaTopHbie paboThl (paboTa ¢ MHKpPOCKONOM; 3HAKOMCTBO C
Pa3IMYHBIMU CIIOCO0AMU U3MEPEHUs U CPAaBHEHMS )KUBBIX OOBEKTOB);

MOHUMATh CIIOCOOBI MOJIyuYeHHUs OMOJIOTMYECKUX 3HAHUWM; MMETh OIBIT MCIOIb30BaHHUS METOJ0B OHOJOTHHU C
LEJIbI0 M3YyY4€HMs JKUBBIX OOBEKTOB, OMOJIOTMUECKUX SBICHUH U MPOLECCOB: HAONIIOJCHHUE, OIUCAHHUE,
NPOBEIEHUE HECIOXKHBIX OHOJIOIMYECKMX OINBITOB U SKCIEPUMEHTOB, B TOM 4YMCJIE C HCIOJIb30BaHUEM
aHAJIOTOBBIX M LU(POBBIX NPUOOPOB U UHCTPYMEHTOB, BIAJETh JIEMEHTAPHBIMU IIpUEMaMU paboThl C JIYIOH,
CBETOBBIM U LIU(POBBIM MUKPOCKOIIAMH IPH PACCMATPUBAHUU OMOJIOTMYECKUX OOBEKTOB; COONIOATh MpaBuila
Oe3omacHOro Tpyaa mnpu paboTe ¢ y4eOHBIM M J1aOOpaTOpHBIM OOOPYAOBAaHMEM, XMMHUYECKOH MOCynoil B
COOTBETCTBUM C MHCTPYKIUSAMHU HA YPOKE, BO BHEYPOUHOI JESATEIBHOCTH;

UCTIOJIB30BAaTh ITPH BBITIOJIHEHUN YIEOHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO JIUTEpaTypy Mo OHOJIOTHH,
CIpaBOYHBIE MaTepHaIIbl, pecypchl ceTi HTepHeT;

CO3/1aBaTh C IIOMOIIBIO Y4YUTENs COOCTBEHHbIE IHCHBMEHHbIE M YCTHBIE COOOIICHHS, TI'PaMOTHO
UCTIOJIb30BaTh MOHATHHWHBIA ammapaT OWOJOTHM, IO BO3MOXXHOCTH, COIIPOBOXAATh BBICTYIIJICHHE
Mpe3eHTalNeH;

BJIaJICTh HaBBIKAMU paboThl ¢ MH(OpMaIeld OHOIOTHYECKOrO COZIEp KaHusl, MPEACTABICHHONW B pa3HOU



dopme (B BHIE TEKCTa, TAOJMYHBIX NAaHHBIX, CXeM, TpaUKOB, JUarpamMm, MOJENCH, H300paKeHH),
KPUTHYECKOTO aHaIn3a WH()OPMAITUH U OIIEHKH €€ IOCTOBEPHOCTH C TIOMOIIBIO YUUTETIS;

OCYIIECTBIATH OTOOP UCTOYHUKOB OMOIOTHYECKON MH(POPMAIIMKA B COOTBETCTBHHM C 33JJaHHBIM TTOMCKOBBIM
3aIPOCOMC TIOMOIIBIO YUUTETIS.

6 KJIACC:

XapaKTepu30BaTh C ONOPOH Ha KIIOUEBBbIE CJIOBAa OOTaHMKY Kak OMOJIOTMUECKYIO HayKy, €€ pasJiesbl U
CBSI3U C IPYTUMU HayKaMU U TEXHUKOM;

NPUBOAUTH MPUMEPHI BKIaJa oTedecTBeHHbIX (B ToMm uucie B.B. JlokyuaeB, K.A. Tumupszes, C.I.
Hagammn) u 3apy0exusix (B ToM uncie P. I'yk, M. Manbnuru) y4eHbIX B pa3BUTHE HayK O PACTEHUSX C
OMOpOi Ha YYeOHUK U IPYTHe UCTOUYHUKU UH(POPMAIHH;

BJIaJICTh OCHOBAaMH IOHATUIHOTO ammapara ¥ Hay4yHOTO S3blKa OWOJIOTMH: HCIOJIB30BaTh H3Y4YECHHBIC
TEPMUHBI, TOHATHS, TEOPUH, 3aKOHBI U 3aKOHOMEPHOCTH JJIs1 OOBSICHEHUS] HAOII01aeMbIX OMOJIOTUIECKUX
00BEKTOB, SIBIICHUH U

IPOIIECCOB; OPUEHTUPOBATHCA B OMOJIOTHUECKUX MOHATHAX U TEPMHHAX WU ONEPUPOBATH UMHU Ha 0a30BOM
YpOBHE (B TOM uucie: O0TaHHKa, PACTUTENIbHAS KJIETKA, paCTUTENbHAs TKaHb, OPraHbl PaCTEHUs, CUCTEMA
OpraHoB pacteHHs (KOpeHb, MOOer, MOYKa, JIUCT, BUIOM3MEHEHHBIC OpTaHbl, IBETOK, IUIOZ, CEMs),
pacTUTEIbHBINA OpraHu3M, MUHEPAJIbHOE MUTaHuE, (POTOCUHTE3, AbIXaHHE, POCT, PA3MHOKEHUE, PAa3BUTHE)

B COOTBETCTBUU C TIOCTABJIEHHOM 3aJ]a4eil U B KOHTEKCTE C BU3YaJIbHOU OMOPOH;

OTHCHIBATh CTPOCHUE U KU3HENEATEIHbHOCTh PACTUTEIHLHOTO OPraHn3Ma (Ha MpUMepe MOKPHITOCEMEHHBIX

WIM IBETKOBBIX): TIOTJIONIEHUE BOJAbI M MHUHEpalbHOE MUTaHHE, (POTOCHHTE3, IbIXaHHE, TPAHCIIOPT
BEIIECTB, POCT, Pa3MHOKEHHE, Pa3BUTHE; CBS3b CTPOCHHS BETETATHBHBIX W TEHEPATHUBHBIX OPraHOB
pacTeHuil ¢ ux GYHKIMSIMHE C OTIOPOH Ha aJTOPUTM;

pa3nuyaTh M ONKCHIBATH JKUBBIE W TepOapHbIE AK3EMIULAPHl PACTEHWH MO 3aJaHHOMY IUIaHy, YacTH
pacTeHuii Mo n300paKeHUAM, CXeMaM, MOACIISIM, MYJIsDKaM, pelibe(HBIM TaOJIHIIaM C MTOMOIIBIO YIUTEIS;

YMEThb OIUCHIBaTh KJETKH, TKaHW, OpPraHbl, CHUCTEMbl OPraHOB M XapaKTEpHU30BaTh Ba)KHEHUILINE
OMOJIOrMYeCcKHe MPOLECCH B OPraHu3Max pacTeHUI ¢ ONOPOH Ha IUIaH;

CPaBHMBATh PACTUTEJIbHBIE TKAHU U OPraHbl PACTEHUI MEXAy cOO0Oi ¢ MOMOIIbIO YUUTENS, C OOPOH Ha
QITOPHUTM; BBIMOJHATH MPAKTHYECKHE U Ja0OpaTOpHbIE PaOOTHI C TIOMOIIBIO YUHUTEINSE 0 MOP(HOJIOTHH U
(Gbu3nNONIOTNN pacTeHU, B TOM 4YHCIE PAOOTHI C MHUKPOCKOMOM C TIOCTOSHHBIMH ((PUKCUPOBAHHBIMHU) U
BPEMEHHBIMH MHUKpOIpEnapaTaMu, HCCIIEA0BaTeIbCKUE pPA0OThI C HCIOJB30BAaHUEM NPUOOPOB U
MHCTPYMEHTOB LH(POBOM 1a00paTOpHM; XapaKTepH30BaTh C OMOPOM Ha KIIOYEBBIE CJIOBA IPOLIECCHI
KU3HEACITEILHOCTH PACTEHUIL: TIOTJIONIEHUE BOJBI 1 MUHEPATbHOE TUTaHNE, (POTOCHHTE3, JIbIXaHHE, POCT,
pasBUTHE, CIOCOOBI ECTECTBEHHOTO M HCKYCCTBEHHOTO BEreTaTHBHOTO DPAa3MHOXKEHUS; CEMEHHOE
pa3MHOKeHHue (Ha IpUMepe MOKPHITOCEMEHHBIX, UITH IIBETKOBBIX);

BBISIBIISITH C IOMOIIBIO YUUTEIISI MPUYUHHO-CIICACTBEHHBIE CBSI3H MEX/Y CTPOCHUEM U (DYHKITUSIMH

TKaHEW U OPraHOB PACTEHUN, CTPOCHUEM U JKU3HEIEATEIbHOCTIO PACTEHMIA;

KJIACCU(PHUIIMPOBATH C OMOIIBIO YUUTENS] PACTEHHSI U UX YaCTH MO Pa3HbIM

OCHOBAHUSIM; UMETb MPEICTABICHHUE O POJIU PACTEHUI B IPUPOJIE U KUZHU

YeJI0BEKa;

NPUMEHATh TOJIyY€HHBbIE 3HAHUS JJI BBIPAIMBAHUS W PA3MHOXKEHHUS KYJIbTYPHBIX DPAaCTEHUH, OBIAAETb
MIpUEeMaMH BHIPAIIMBAHMS KYJIbTYPHBIX PACTCHUN;

MOHUMATh CITOCOOBI MOYYCHUSI OMOJIOTHIECKUX 3HAHHI, IMETh OTIBIT UCTIOJIB30BAaHMS METOIOB OMOIOTHH

C IIEITIBI0 N3YYCHUS KUBBIX 00BEKTOB, OMOJIOTHYECKUX SBICHUH U MTPOIIECCOB:

HaOJIO/ICHNE, ONMCAaHNe, TTPOBEJICHIE HECIIOKHBIX OMOJIOTMYECKUX OIBITOB U HKCIIEPUMEHTOB, B TOM YHCIIE C
UCTIOJIb30BAaHMEM aHAJIOTOBBIX U LUGPOBBIX MPHOOPOB M MHCTPYMEHTOB; COONIOAATH IMpaBHiIa 0€30MacHOTrO
Tpyzna npu pabore ¢ y4eOHBIM M Ja00paTOpHBIM O00OPYAOBAaHHEM, XUMHUYECKOH MOCY/I0W B COOTBETCTBUH C
MHCTPYKIUSIMH 110 BBIIIOJIHEHUIO J1a0OpAaTOPHBIX M NPAKTHYECKUX pabOT Ha YpPOKE MU BO BHEYPOUHOMH
JeSTeNIbHOCTH;

UMETh NPEJCTABICHUE O CBSA3M 3HAHMM OWOJIOTMM CO 3HAHUSMU MaTEeMaTHKH, (U3Mdeckoi reorpaduu,
NPEeIMETOB TyMAaHWTAapHOTO IMKJIA, Pa3IMYHBIMM BHJIAMU HCKYCCTBA; CO3[aBaTh C IIOMOIIBIO YYHUTENSA
NUCHbMEHHbIE U YCTHBIE COOOILIEHUs, 00o00mas MHPOpPMAIHMIO U3 JIBYX HMCTOYHHUKOB, I'PAaMOTHO HCIHOJB3YS
NOHATUMHBIA ammapar HW3y4aeMoro pasjena OHOJIOTHH; BIAJeTh HaBbIKaMH paboOThl ¢ HHpOpMaIHen



OHOJIOTHUYECKOT0 COJIepKaHus, MPEACTaBICHHON B pa3HOil opme (B BUE TEKCTa, TAOIMYHBIX JAHHBIX, CXEM,
rpaukoB, 1uarpammMm, MoJelel, H300paxeHHi), KPUTHUECKOro aHaiu3a HHPOpMAIMM M OLEHKH ee
JIOCTOBEPHOCTH C ITIOMOIIBIO YUUTEJIS.

7 KJIACC:
XapaKkTepu30BaTh C OMOPOM Ha KIIOYEBbIE CJIOBAa NPUHIUIBI KilaccuuKaluu pacTeHui, OCHOBHBIC
CUCTEeMAaTUYECKUE TPYMIbl PAcTeHUH (BOJOPOCIH, MXH, IUIAyHbI, XBOIIM, NArOPOTHUKH, TOJIOCEMEHHbIE,
MOKPBITOCEMEHHBIE WJIN [IBETKOBBIE);
NPUBOIUTH MPUMEPHI BKJIaJa oTeuecTBeHHBIX (B ToM uncie [.d. Moposos, H.W. BaBunos, .B. Muuypun) u
3apyOexubix (B ToM umcie K. Jlunmeit, JI. Ilactep) ydeHslx B pa3BUTHE HAyK O pacTEHUsX, Ipudax,
JUIIaiHUKaX, 0aKTepUAX C OMOPOM HA YY4EOHUK U APYrue UICTOYHUKH UH(OpMALINK;
BJIaJICTh OCHOBaMH MOHSATHIHOTO armapaTa ¥ HAy4HOTO SI3bIKa OWOJIOTHH: MCIIONB30BaTh U3y4YE€HHBIEC TEPMUHBI,
HOHATHS, TEOPHUH, 3aKOHBI M 3aKOHOMEPHOCTH JUIS OOBSICHEHUS HAOJI0JaeMbIX OHMOJIOTHUECKUX OOBEKTOB,
SIBJIEHUW U MPOLECCOB;
OpPHEHTUPOBATHCA B OMOJIOTHUECKUX TOHATUSAX M TEPMUHAX W ONEPHPOBATH UMHU Ha 0a30BOM YpOBHE (B TOM
yrcae: OOTaHMKa, SKOJIOTHS PAaCTeHUH, LApPCTBO, OTIEN, KJIacC, CEMEHCTBO, pOJ, BHI, >KM3HEHHas (opma
pacTteHuii, cpega OOUTaHUS, PACTUTEIBHOE COOOIIECTBO, BBICIINE PACTEHHS, HHU3IIUE PACTEHHs, CIOPOBBIC
pacTeHus, CEMEHHbIE pAacTeHHUs, BOJOPOCIH, MXH, TIUIAyHbI, XBOIIH, MANOPOTHUKH, TOJIOCEMEHHBIE,
MOKPBITOCEMEHHBIE, OaKTepUH, TPUOBI, JTUIIAHHIKN, OAKTEpUN) B COOTBETCTBUU C TMOCTABJICHHON 3aaaueil U B
KOHTEKCTE C BU3yaJIbHOM OIOPOIi;
pas3ianyaTh U ONMUCHIBATH C TIOMOIIBIO YUUTENS )KUBBIE U TepOapHbIe dK3EMIUIAPHI PACTCHUI, YaCTH PACTEHUH IO
N300pKEHUSAM, CXeMaM, MOJENAM, MYJIsDKaM, penbedHbIM Tabuuiam; IpuObl 10 HM300paKEHMUAM, CXeMaM,
MyJisKaM; OaKTepUH 10 H300PAKEHUSIM;
BBISIBJISITH IPU3HAKU KJIACCOB B CTPOEHHUH MOKPHITOCEMEHHBIX MIIU [IBETKOBBIX, IPU3HAKU CEMEWCTB
JIBYJIOJIBHBIX U OJJTHOJOJIbHBIX PACTEHHI ¢ OIMOPOM HA KIIFOUEBBIE CI0BA, CXEMBI; ONPEIENIATh CUCTEMAaTUYECKOE
MI0JIO’KEHUE PACTUTEIBLHOIO OpraHu3Ma (Ha IpuMepe MOKPHITOCEMEHHBIX WU LIBETKOBBIX) C TOMOILBIO
OIpeAEIUTENIbHON KapTOUKH;
BBIMOJIHATh TPAKTUYECKUE U J1adOpaTopHble pabOThl C TIOMOIIBIO YYUTENs IO CHCTEMAaTUKE PAaCTEHHIA,
MHUKOJIOTMM U MUKpPOOHOJIOTUH, B TOM YHUCIJIe pabOThl ¢ MUKPOCKOIIOM C MOCTOSSHHBIMU ((PUKCHUPOBAHHBIMH) U
BPEMEHHBIMU MUKPOIIPETIapaTaMy, UCCIeI0BATENILCKAE PabOTHI C UCIIOIb30BAaHUEM IPUOOPOB M HMHCTPYMEHTOB
¢ poBoil maboparopuu;
BBIJICTISITH CYIIECTBEHHBIE TPU3HAKM CTPOCHHS M JKU3HEACATCNLHOCTH pAcTeHui, OakTepuid, TpuOOB u
JMIIAHHUKOB C OIIOPOM Ha KIIKOYEBBIE CIIOBA;
MPOBOJIUTH ONHMCAHUE W CPABHUBATH MEXKIY COOOI pacTeHusi, TprObI, TUIAHHUKN, OaKTEPUH 110 33 JaHHOMY
TUTaHy; J1eJaTh BEIBOJIBI HA OCHOBE CPAaBHEHUS C TIOMOIIBIO YUUTEIIS; OMIMCHIBATH C ONIOPON HAa CTIPAaBOYHBIN
MaTepuai yCII0)KHEHUE OPraHu3allii pacTEHUI B X0/1€ BOJIIOLUHU PACTUTEILHOIO MUpa Ha 3eMJI€;
BBISIBJISITH C TIOMOILBIO YYHUTENs 4YepThl HPUCIIOCOOJIIEHHOCTH pAacTeHWd K cpelae oOuTaHUs, 3HAUYECHHE
9KOJIOTMYECKUX (PAKTOPOB I PaCTEHUI;
XapaKkTepu30BaTh C OMOPOM Ha IJIaH PaCTUTEIbHbIE COOOILIECTBA, CE30HHbBIE U MOCTYNATEIbHbIE
MU3MEHEHUS PACTHTENIBHBIX COOOIECTB, PACTUTEIBHOCTD (PACTUTENBHBIN MIOKPOB) MPUPOAHBIX 30H 3eMJIH;
NPUBOIUTH MIPUMEPHI KYJIbTYPHBIX PACTEHUN M X 3HAUECHUS B KU3HU Y€IOBEKA; IOHUMATh MPUUYUHBI U UMETh
NpEeACTaBICHUE O MEpax OXpPaHbl pAaCTUTENFHOTO MHUpa 3eMJIN; UMETh MTPECTABICHNE O POJIM PACTEHUIA,
rpu0oB, TUIIAHUKOB, OaKTepuil B IPUPOAHBIX COOOIIECTBAX, B XO35MCTBEHHOH NESTEILHOCTH YEJI0BEKa U €ro
MOBCEIHEBHOM KU3HU; UMETh MPEICTABICHUE O CBSI3M 3HAHUI OMOJIOTUH CO 3HAHUSIMU MaTEMaTHKH,
busndeckoii reorpaduu, MpeaAMETOB TYMAHHTAPHOTO ITUKJIA, PAa3TMYHBIMUA BUJAMH HCKYCCTBA H
JIEMOHCTPHUPOBATHh Ha KOHKPETHBIX TPUMEpaxX ¢ TIOMOIIBIO0 YIUTEIIS;
MCTIOJTb30BaTh METO/IbI OMOJIOTHU: MIPOBOINUTH HAOIIOICHNS 32 PACTCHUSIMH, TPUOaMH,
OaKkTepusMHU U JIMIIAMHUKAMHM, OTIUCHIBATh UX; CTABUTH MPOCTEHIINE OMOIOrMYECKUE OIBITHI U SKCIIEPUMEHTHI €
OMOPOM Ha aJTOPUTM YUEOHBIX AeHCTBUM;
coOirofarh mnpaBwiia 0€30MacHOro TpyAa Mpu pabore ¢ yueOHbIM U JabOpaTOPHBIM O0OPYIOBAHHUEM,
XUMHYECKON MOCYAOH B COOTBETCTBHUHM C MHCTPYKUHUSMHU IO BBIMOJHEHUIO JIAOOPATOPHBIX M MPAKTHYECKUX
paboT Ha ypoKe U BO BHEYPOUHOU JIEATENBHOCTH; CO3/1aBaTh C OMOPOIl Ha CIPaBOYHBINA MaTepHuail NUCbMEHHbIE
U YCTHBIE COOOIICHHS, TPAaMOTHO UCHONb3yd TMOHATHUMHBIN ammapaT H3y4aemMoro paszieia OHOJIOIHH,



COTNPOBOXIATh BRICTYIUICHHE MPE3CHTAINEH, CO3/ITaHHOMN C TIOMOIIBIO YUUTEIS;

BIIJICTh HABBIKAMHU PaOOTHI ¢ MHpOpPMAIUEH OMOJOTHIECKOTO COIepKaHus, IPEACTaBICHHONW B pa3Hoi popme
(B Bume TekcTa, TAOJMYHBIX JAHHBIX, CXEM, I'pa(UKOB, qUarpaMm, MoJeick, n300pakeHul), KPUTHIECKOTO
aHajau3a HH(QOpPMAIIMU U OLICHKH €€ JIOCTOBEPHOCTH C TIOMOIIBIO YUHUTEIIS.

8 KJIACC:
XapaKTepu30BaTh C OMOPOM Ha IJIaH 300JI0THIO0 KaK OMOJIOTHYECKYIO HAYKYy, €€ pa3/ieibl U CBs3b C IPYTHMHU
HayKaMUU TE€XHUKOM;
XapaKTepU30BaTh C OMOPON Ha KIIIOUEBbIE CJIOBA MPUHIUIBI KJIACCU(PUKALUN )KUBOTHBIX, BU, KaK OCHOBHYIO
CHUCTEeMAaTUYECKYI0  KaTeropuio, OCHOBHBIE CHUCTEMAaTHYECKHWE TPYMNNbl  JKUBOTHBIX  (MpocTeHIuue,
KHIICYHOIIOJIOCTHBIC, IIJIOCKUEC, KPYTJIBIC U KOJIbYAaTbIC YCPBHU,; YWICHUCTOHOIUEC, MOJIJIFOCKH, XOp,[[OBLIe);
MPUBOJNTH MpUMEpHl BKIaga oTedecTBeHHBbIX (B Tom umcie A.O. Kosanerckuii, A.H. Cesepuos, K.H.
CkpsiOuH) u 3apyoexHbix (B Tom ymcie A. JleBenryk, XK. KroBee, D. ['ekkenb) y4eHBIX B pa3BUTHE HAyK O
KHBOTHBIX C OMNOPOH Ha y4eOHHK W Apyrue HCTOYHHKH HH(OpMAIMM; BIIAJETh OCHOBAMH IOHSITUHHOTO
anmapaTta ¥ Hay4yHOTO s3bIKa OMOJIOTHMH: HCIOJIBb30BaTh W3yYEHHbIE TEPMHHBI, MOHITHS, TEOPHH, 3aKOHBI U
3aKOHOMEPHOCTU Il OOBSICHEHHsI HaOJI0JaeMbIX OHMOJIOTUYECKUX OOBEKTOB, SIBJICHHH M IPOLECCOB;
OPUEHTUPOBATHCSA B OMOJIOTHUECKUX TOHATUSAX M TEPMHHAX U ONEPUPOBAaTH UMH Ha 0a30BOM YpOBHE (B TOM
YHUCJIe: 300JI0THs], SKOJIOTUSl )KUBOTHBIX, CUCTEMAaTHKa, LAPCTBO, THUI, OTPSJ, CEMENUCTBO, POJI, BUJI, )KUBOTHAs
KJICTKA, JXUBOTHAs TKaHb, OpTraH JXHUBOTHOI'0, CUCTEMa OPraHOB XHWBOTHOTIO, >KUBOTHBIN OpraHusMm, IUATAaHUC,
JIbIXaHUE, POCT, pa3BUTHE, KPOBOOOpAIlleHUE, BBIJICIICHNE, OTOpa, IBUKEHHE, Pa3MHOXKEHHUE, Pa3apakMMOCTh,
peduiekc, OpraHbl 4YyBCTB, IOBEIEHHE, cpeaa OOWTaHUs, NPUPOJHOE COOOIIECTBO) B COOTBETCTBUU C
MOCTaBJICHHOM 3a/1aueil U B KOHTEKCTE C BU3YyaJbHOM OMOPOM;
HUMCTDb NIPCACTABJIICHUEC 00 O6HII/IX IMMPpU3HAaKax XUBOTHBIX, YPOBHAX OPpraHrU3aliuy ) KUBOTHOI'O OpraHuUu3Ma.:
KJICTKH, TKaHH, OPTaHbl, CHCTEMbI OPI'aHOB, OPTaHU3M;
yYMETh ONHCHIBATh KJIETKH, TKAHU, OPTaHbl, CHCTEMbI OPraHOB M XapaKTepU30BaTh BaKHEHIINE OMOIOTHYecKre
NpOIIECCHl B OpPraHU3Max >KUBOTHBIX, CPAaBHHMBATH JXMBOTHBIE TKAaHH M OPTaHbl JKUBOTHBIX MEXIY CO00# C
OTIOPOIi Ha IUIaH, KIIIOYEBBIE CIIOBA;
UMETb NPEACTABICHUE O CTPOCHHUH U MPOIIecCax KU3HEASATEIbHOCTH )KUBOTHBIX H3Y4aeMbIX CHCTEMAaTHUECKUX
TPYIIIL: ONOPY U IBM)KEHUE, MUTAHUE U NHUIIEBApEHHE, IbIXaHHEe U TPAHCIIOPT BEIIECTB, BBIICIICHUE, PETYIISIINI0
1 TMMOBCACHUE, POCT, Pa3MHOKCHUC U PA3BUTHUC; BLIABIATL C IOMOIIBIO YUUTEIA NPUINHHO-CIICACTBCHHBIC CBA3HU
MEXKIY CTPOCHHUEM,
KHU3HEEATEITLHOCTBIO U CPEIOi OOUTAHMUS )KUBOTHBIX H3Y4a€MBIX CUCTEMAaTHUECKUX TPYIIII,
pa3janvatb U ONHMCBIBATH C OHOpOﬁ Ha IUIaH XUBOTHBIX U3YYa€MbIX CUCTCMATHYCCKUX TPYII, OTACIIbHBLIC
Opranbl U CUCTEMbI OPTaHOB II0 CXEeMaM, MOJCIAM, MYIJIAKaAM, peJII)C(I)HBIM Ta6J'II/IIIaM; HpOCT@fIIHHX - I10
N300paKEHNUSAM; BBISBIIATH C ONOPOM Ha ajIrOpuUTM YUeOHBIX NEHCTBUI XapaKTepHblE NMPU3HAKU KJIACCOB
YJIEHUCTOHOTUX U XOPAOBBIX; OTPSAAOB HACEKOMBIX U MJICKOIUTAIOIIUX;
BBITOJIHATh MPAKTUYECKUE M JIAOOpaTOpHBIE PadOTHI C MOMOIIBIO YYHTENS MO MOP(OIOTHH, aHATOMHHU,
(GU3MONOTUM ¥ TOBEIEHHIO J>KUBOTHBIX, B TOM 4YHCIE pPAa0OTBI C MHKPOCKONOM C TOCTOSHHBIMU
(puxcupoBaHHBIMH) M BPEMEHHBIMH MHUKpPOIIpENapaTaMH, HCCIIE0BATEILCKUE PabOThl C MCIOJIb30BAHUEM
npuObOpoB M HMHCTPYMEHTOB IM(POBOH nabopaTopuu; CpaBHHMBATh IPEICTABUTENEH  OTIEIBHBIX

CUCTCMATHYCCKUX I'PYIIIl )KUBOTHBIX W JCJIATh BbIBOJAbI HAa OCHOBC CPABHCHHUA C IOMOIIBIO YUUTCIIA,
KJ'IaCCI/I(bI/IHI/IPOBaTB 110 MPEAJIOKEHHBIM OCHOBAHUAM KUBOTHBIX HA OCHOBAHUH 0COOEHHOCTEN CTPOCHUS,

OIMCHIBATh C OINOPOM Ha CIIPAaBOYHBIM MaTepuan YCIOKHEHHE OpPraHM3alMM >KMBOTHBIX B XOJE JBOJIIOLMU
JKUBOTHOI'O MHpa Ha 36MJ’I€, OBOJIFOIJMOHHOT'O PAa3sBUTHUA OPraHU4YE€CKOIro MHpa B €ro C¢JUHCTBE C HEXXUBOM
IIPUPOLIOH;

BBISBIISITH C ONOPOM HA alrOpUTM YYEOHBIX JEHCTBUIl 4YepThl MPUCHOCOOIEHHOCTH >KUBOTHBIX K cpene
O6I/ITaHI/I$I, 3HAYCHUEC OJIA KHUBOTHBIX 3KOJOTHYCCKHUX q)aKTOPOB, B TOM YMCJIC aHTPOIIOI'CHHOTI'O; BBLIABJIATL C
OHOpOﬁ Ha aJIrOpUT™M y‘{e6HBIX HGfICTBI/IfI B3aNMOCBA3HU ) KXUBOTHBIX B ITPUPOAHBIX COOGH_IGCTBaX, TSI MU TaHUA,
yCTaHABIUBATh II0CIE MPEABAPUTEIHHOTO AaHAIM3a B3aMMOCBS3M JKUBOTHBIX C PACTEHUSIMH, TI'puOamH,
JIUIIAHUKaMU U OaKTepHUsAMHU B IPUPOIHBIX COOOILECTBAX;

UMETb NPE/CTABICHUE O JKUBOTHBIX IMPUPOAHBIX 30H 3€MJIM, OCHOBHBIX 3aKOHOMEPHOCTAX PACIpPOCTPAHEHUS
JKUBOTHBIX 10 IUIAHETE;

UMETb IPEACTABICHUE O POJIM KUBOTHBIX B IPUPOIHBIX COOOILECTBAX;



PacKpbIBATh POJIb JOMAIIHUX M HETIPOAYKTUBHBIX KUBOTHBIX B )KU3HH YEJIOBEKA; POJIb IPOMBICIOBBIX
KHUBOTHBIX B XO35HCTBEHHON JEATEILHOCTH UEJIOBEKA U €0 MOBCEHEBHOM XKU3HU, UIMETh NIPE/ICTaBICHHUE O
npueMax yxo/a 3a JOMAalIHUMU KUBOTHBIMU; [IOHUMATh IIPUUMHBI M UMETh MIPEJICTABICHUE O MEpaxX OXpaHbl
KHBOTHOT'O MHUpa 3eMJIU; UMETb IIPECTABICHUE O CBSI3U 3HAHUI OMOJIOTMU CO 3HAaHUSAMU MAaTeMaTHUKH,
NpPEMETOB €CTECTBEHHOHAYYHOTO U TYMaHUTAPHOTO UKJIA, PA3IMYHBIMU BUIaMHU HCKYCCTBA; IOHUMATh
CHOCOOBI OTy4eHUs] OMOJIOTMYECKUX 3HAHWN; MIMETh OMBIT HCIIOJIB30BAHUS METOIOB OMOJIOTHH C LIEBIO
U3yUYCHHUS )KUBBIX OOBEKTOB, OMOJIOTUYECKHX SBICHUN U MTPOIECCOB TI0 aITOPUTMY YUEOHBIX

JeiicTBUil: HAOMIOIeHHE, ONMCAaHUe, TPOBEICHNE HECIOKHBIX OMOJIOTMYECKHUX OMBITOB U SKCIIEPUMEHTOB, B
TOM YHCJIE C UCIIOJIBb30BAHNEM AHAIOTOBBIX U MU(POBHIX MPHOOPOB U MHCTPYMEHTOB; COOIOAATH MpaBUiIa
0€301MacHOTO Tpy/a MpHU paboTe C yIeOHBIM U JJA00pATOPHBIM 000y IOBAaHHUEM, XUMHUIECKOH ITOCY/I0 B
COOTBETCTBUM C MHCTPYKLMAMU 110 BBIIIOJIHEHUIO JIAOOPATOPHBIX U MPAKTUUYECKUX pabOT Ha YpOKE U BO
BHEYPOYHOU NESATEIHLHOCTH;

CO3/1aBaTh C OIOPOM Ha CIIPABOYHBIM MaTepuasl MUCbMEHHBIE U YCTHBIE COOOLICHUS, TPAMOTHO HCIIOJIb3YsI
HNOHATHHMHBIA ammapar M3y4aeMoro pasjena OMOJIOTHMH, CONPOBOXKIATb BBHICTYIJICHHE Ipe3eHTauueil c
y4eTOM 0COOCHHOCTEHN ayAUTOPHH CBEPCTHUKOB;

BJIaJeTh HaBbIKaMU paboThl ¢ MH(OpMaIeidl OMOJIOTHYECKOro COJEpXKaHUsA, MPEACTaBICHHONM B pa3sHOMN
dopme (B BuAe TeKCTa, TAaOIMUYHBIX MAHHBIX, CXeM, TrpadUKOB, aUAarpaMM, MoOjeJel, H300paKeHuil),
KPUTUYECKOTO aHAIN3a UH(POPMAINH U OLIEHKH €€ IOCTOBEPHOCTH C TIOMOIIBIO YUUTEIIS.

9KJIACC

MUMETH MPEACTABICHHE O HAYKaX O YeloBeKe (aHATOMUS, PU3UOJIOTHs, MEIULIMHA, TUTHEHA,

9KOJIOTHS YeJIOBEKa, TICUXOJIOTHUS) U UX CBS3H C JPYTMMU HAyKaMH U TEXHUKOMH;

OOBSICHATH C OMOPOM Ha KITIOYEBBIE CJIOBA, TUIAH TMOJIOKEHUE YEJIOBEKa B CHCTEME OPTraHWYeCKOro MHUpa, €ro
MPOUCXOXKIICHUE; CXOJCTBA M OTJIMYMSA 4YeIOBEKa OT JKUBOTHBIX; IPUCIOCOOJICHHOCTh K pa3IMYHBIM
9KOJIOTHYECKUM (PakTOpaM (YeIOBEYECKHE pachl M aJalTUBHBIC THITBI JIFOJICH); POACTBO YEIIOBEYECKHX pac,
UMETh MPEACTABICHHS O COBPEMEHHOM TEOPHUH SBOIIOIMN U OCHOBHBIX CBUIETEIILCTBAX ABOJIOIUY;

MPUBOJNTH MPUMEPHI BKiIana oreuecTBeHHbIX (B ToM uucie .M. Ceuenos, W.I1. [Tasnos, .M. Meunukos,
A.A. Yxtomckuii, [1.K. Anoxun) u 3apyoexssix (B Tom uucine Y. I'apseit, K. bepnap, JI. [lactep, Y. JlapBun)
YUYEHBIX B pa3BUTHE NPEACTABICHUHN O MPOUCXOKACHUU, CTPOCHHUH, KUZHEACSITETbHOCTH, TOBEICHUH, KOOI U
YeNI0BEeKa U )KUBOTHBIX C OMOPOii Ha YUEOHUK U IpyTrHe UCTOUHUKHU UH(POPMAIINY;

OpPUEHTHPOBATHCSI B OMOJIOTMYECKUX MOHATUSAX M TEPMHUHAX W ONEPUPOBATh UMU Ha 0A30BOM YpOBHE (B TOM
YHcye: LUTOJIOTHS, aHATOMHS 4eJOBeKa, (DU3MOJIOTHS YelOBEKa, TMTMEHAa 4YeJOBEKa, SKOJIOTHS YellOBeKa,
KJIETKa, TKaHb, OPTraH, CHCTEMa OpPraHOB, OPTaHW3M, MTUTAHKE, JAbIXaHHe, KpoBOOOpalIeHne, OOMEeH BEIIEeCTB U
NpeBpaIleHne SHEPTUH, ABWKECHUE, BBIICICHUE, POCT, PAa3BUTHE, MOBEJACHNE, PA3MHOKEHHE, Pa3IpakKuMOCTh,
peryJsnus, BHYTPEHHSSI Cpela, UMMYHUTET) B COOTBETCTBHM C IIOCTABIIEHHOW 3amadeld W B KOHTEKCTE C
BU3YQJIbHON OMOpPOH; MPOBOJUTH ONMHMCAHWE MO BHEUTHEMY BHIY (M300pa’keHHUI0), CXeMaM OOIIMX MPHU3HAKOB
OpraHM3Ma 4YeJOBeKa, YPOBHEH €ro OpraHu3alliu: KJIETKH, TKaHH, OPraHbl, CUCTEMBl OpPTaHOB, OpPTaHH3M;
CpaBHUBAaTh C ONOPON Ha AITOPUTM Y4EOHBIX ACUCTBUM KIETKM pa3HbIX TKaHEH, Ipynn TKaHEeiH, OpraHsl,
CUCTEMbI OPTraHOB YEJIOBEKA; MPOLECCHI KU3HEACATEIbHOCTH OPraHu3Ma YeJIOBeKa, JeN1aTh BHIBOJBI HA OCHOBE
CPaBHEHUS;

pa3nuyaTh OMOJIOTMYECKH aKTUBHBIE BeLIECTBAa (BUTAMUHBI, ()EPMEHTHI, TOPMOHBI), BBISBIATH HUX POJb B
nporecce 0OMeHa BEIECTB U MPEBPAILEHUS] JHEPTUU C OTIOPOM Ha ONpPENIENeHHUs; XapaKTepU30BaTh C ONOPON Ha
KJIIOYEBBIE CJIOBAa OMOJIOTMYECKUE MPOLIECChl: OOMEH BEIIECTB U NMpEBpAIllEHUE SHEPruu, MUTAHHUE, JbIXaHHE,
BbIJIEJICHHE, TPAHCIIOPT BELIECTB, JABHKEHUE, POCT, PEryisuus (pyHKUMUNA, UMMYHHUTET, MIOBEJICHUE, Pa3BUTHE,
pPa3MHOKEHHE YEIIOBEKA; BBISBIATH C IMOMOIIBI0 YUUTES MPUYUHHO-CICICTBEHHBIC CBSI3U MEXKAY CTPOCHUEM
KJIETOK, OpraHOB, CHCTEM OpraHOB OpraHu3Ma 4YeJoBeKa H UX (QYHKIUSIMH, MEXKIY CTPOCHHEM,
KU3HEACSITEILHOCTHIO U CPeIoN OOMTaHUSI YEIOBEKa;

CO3/1aBaTh U MPUMEHSTH C IIOMOIIBIO MTEJarora CIOBECHBIC U rpa@uecKue MOIEITH sl OObSICHEHUSI CTPOCHUS U
(GYHKIIMOHUPOBAHUS OPraHOB W CHCTEM OpPraHOB 4YeJIOBEKa, HWMETh TMpeACTaBiIeHHS 00 OCHOBHBIX
3aKOHOMEpPHOCTSX  HAcle[OBaHWs  TNPHU3HAKOB  pasNuyaTh  HACJICJACTBEHHBIE ¥  HEHACJICICTBEHHBIC
(nH(exuoHHbIe, HEMH(PEKIMOHHBIE) 3a00JeBaHMs 4YENOBEKa; OOBACHATh 3HAUY€HHE Mep MNPOPHUIAKTUKH B
NpeIynpexIeHUH 3a001€BaHUN YeIOBEKa MO PyKOBOJICTBOM YUUTES;

OOBSACHATh HEHPOIYMOPAJIbHYIO PETYNALHI0O MPOIECCOB >KU3HEIEATEIBHOCTH YEJIOBEKa C HCIOJb30BAaHUEM



CMBICJIOBBIX OIIOD;

XapaKTepu30BaTh U CPAaBHUBATH OE3YCIIOBHBIE U YCIOBHBIE Pe(IEKChI, HACIEACTBEHHbIC U HEHACIIEICTBEHHBIE
IOpOrpaMMbl IOBEIEHUs; OCOOCHHOCTH BBICIIEH HEPBHOH [EATENILHOCTH YEeNIOBEKa; BUABI IOTPEOHOCTEH,
NaMsITH, MBIIUICHUs, PEeUYM, TEMIIEPAMEHTa, SMOLMM, CHA; CTPYKTYpY (PYHKIMOHAJIBHBIX CHCTEM OpraHU3Ma,
HAIpaBJICHHBIX Ha JOCTWXKEHHUE IMOJIE3HBIX MPUCHOCOOUTENIBHBIX PE3yIbTaTOB C MCIOJIBb30BAHUEM CMBICIOBBIX
o110p;

BBIIIOJIHATH [IPAKTHUECKHUE U JJAOOpaTOpHBIE PAOOTHI 10 PYKOBOACTBOM YUHUTENs IO MOPGOIOruH, aHaATOMUH,
¢u3nomorun U TOBEJCHUIO 4EJIOBEKa, B TOM 4YHCiIe pabOThl € MHUKPOCKOIOM C MOCTOSHHBIMU
(pukcupoBaHHBIMM) M BPEMEHHBIMH MHKpOIIpEnapaTaMH, HCCIEIOBaTeIbCKHE PAOOTHI € HCIOJIb30BAaHHEM
prOOPOB M HHCTPYMEHTOB ITU(PPOBOI TabOpaToOpuu;

pelaTb ¢ OMOPOH Ha alropuTM Yy4eOHBbIX HEUCTBMM ydeOHblE 3aJayM, UCIOJIb3Ys OCHOBHBIE IIOKa3aTeNd
3]I0pOBbsI YEJIOBEKA, IIPOBOAUTh PAacUeThl U JeJIaTh BIBOAbI HA OCHOBAHUY ITOJYYEHHBIX PE3yJIbTaTOB;

Ha3bIBaTh U APIyMEHTHPOBATH OCHOBHbIE MPUHLIUIIBI 3J0POBOTO 00pa3a >KU3HU, METO/IbI 3ALIUThHI U YKPEIUIEHUS
3]0pOBbsl ueJIOBEKa: cOaJlaHCUPOBAaHHOE NMTaHUE, COOMIOJEHHE MpaBWI JIMYHOM TUTUEHbI, 3aHATUA
(GU3KYIBTYPOIl U CIOPTOM, pallMOHAJIbHAS OpPraHU3aLus TpyAa U

HOJHOLIEHHOTO OT/bIXa, TO3UTUBHOE SMOLIMOHAIBHO-TICUXUYECKOE COCTOSIHUE; HCII0Ib30BATh IPUOOPETEHHBIE
3HAHMA ¥ yMEHHMS Il COOIIOAEHHS 3J0pOBOTr0 00pasa sKU3HH, cOaTaHCUPOBAHHOTO MTUTAHUA, PU3NIECKON
aKTUBHOCTH, CTPECCOYCTONYNBOCTH, HENPUATHS BPEIHBIX IIPUBBIYEK U 3aBUCUMOCTENH;

3HaTh AJITOPUTM OKa3aHMs MEPBON MOMOIIH, UCIIOIb30BaTh IPUOOPETEHHbIE 3HAaHUSA U YMEHUS B IIPAKTHUECKON
JEATEeIbHOCTH I OKa3aHMs INEPBOM MOMOIIM 4YEJIOBEKY IIPU IOTEPE CO3HAHMSA, COJIHEYHOM M TEIUIOBOM
yllapax, OTpaBJIEHHH, YTOIJIEHUH, KPOBOTEUEHHH, TPaBMaX MATKUX TKaHEH, KOCTEH CKeleTa, OpraHOB YyBCTB,
0XO0rax ¥ 00OMOpOKEHHSX;

yYMETb BbIOMpATh L€JIeBbl€ YCTAHOBKU B CBOMX JACHCTBHSIX M MOCTYIIKAX 110 OTHOIIEHUIO K KUBOU IPUPOJIE,
CBOEMY 3/I0POBBIO U 37I0POBbIO OKPYKAFOIIUX;

UMETh NPEeACTaBICHUE O CBA3M 3HAHMH HAyK O YEJOBEKE CO 3HAHWAMHU IPEIMETOB €CTECTBEHHOHAYYHOI'O U
rymanurapsoro 1ukina, ObX, ¢usndeckoil KynbTypsl, pa3aMuHbIX BUIOB UCKYCCTBA; YMETh MHTEIPHUPOBATH C
MOMOIIBIO Tefjarora OMOJIOrMYECKHE 3HAHUSI CO 3HAHUSAMM APYTUX Y4eOHBIX IIPEIMETOB;

UMETb IPECTABICHUS O II100aIbHBIX IKOJOTMYECKHX MPOo0IeMax, CTOSIIINX Tepel 4eI0BEYeCTBOM U crioco0ax
UX IPEOJIOJICHHUS;

IIOHUMATh CIOCOOBI MOJIyYeHHsT OMOJIOTMYECKUX 3HAHUM; UMETh OIBIT UCIOIb30BaHUA METOA0B OMOJOIHU C
LENIbI0 M3YyY€HHs JKUBBIX OOBEKTOB, OMOJIOTMYECKUX SBICHMH M MPOLECCOB: HAOIIOJEHHE, OINUCAHMUE,
NPOBEJICHNE HECIOXKHBIX OHOJIOIMYECKUX OINBITOB M OSKCHEPUMEHTOB, B TOM YHUCIE C MCIOJIb30BAHUEM
aHAJOTOBBIX U LU(POBHIX MPUOOPOB U MHCTPYMEHTOB; COOJIIOAATh MpaBuiIa O€30MacHOTo Tpy/Aa MpH padbote ¢
y4eOHBIM U JIAOOPATOPHBIM 00OPYNOBAHMEM, XMMHMUYECKOW IOCYIAOH B COOTBETCTBHU C MHCTPYKLMSAMHU I10
BBITIOJIHEHUIO JTA00PATOPHBIX U MPAKTUYECKUX PAOOT Ha yPOKE M BO BHEYPOUHOH /I€ATEIbHOCTH;

BJIQ/ICTh HaBBIKAMH PAaOOTHI ¢ MHPOPMAIHEH OMOIOTHYECKOTO COACP KaHuUs, IPEACTABICHHON B pa3HOil popme
(B BUAE TEKCTa, TaOJMYHBIX NAaHHBIX, CXeM, TpadUKOB, AMATPAMM, MOJEIEH, M300paKEHHI), KPUTHIECKOTO
aHanu3a MHGOPMAIMU U OLIEHKU €€ JOCTOBEPHOCTHU C IMTOMOIIBIO YUUTEIS;

IUIAHUPOBAThH IOJ] PYKOBOJACTBOM YUYHUTENS M NPOBOAUTH ydeOHOE HCCIEeNIOBaHHE WIM IPOEKTHYIO paboTy B
obmacti OMOJOTMH; C Yy4YeTOM HAaMEUYEeHHOW Ienu (GOopMyIupoBaTh NMpoOiieMy, THUIOTE3y, CTaBUTh 3aJ]ayu,
BbIOMpATh AaJ€KBAaTHbIE METOJbl Ui HUX pEUIeHus, (OpMyJIUpOBaTh BHIBOJBI; IYyOJMYHO MPEACTABIATH
NOJY4YEHHBIE PE3yJbTaThbl; MPU BBINOJHEHUU MPOEKTOB U Y4eOHBIX HCCIIENOBAaHMH B 00JaCTH OMOJIOTHM C
IOMOIIBI0 YUUTENs IIAHUPOBaTb COBMECTHYIO JESTEIbHOCTb B IpYIIE, CIEIUTh 3aBBINOJHEHHUEM ILIaHA
JNEUCTBUI M KOPPEKTUPOBATb €ro; aJeKBAaTHO OLEHMBATH COOCTBEHHBINM BKJAJ B JESITEIbHOCTb IPYIIIbI;
HPOSIBJIAT TOTOBHOCTb TOJIEPAHTHO pa3peliaTh KOHMIUKTHI;

yMETb XapakTepu3oBaTb C ONOPOM Ha KIIOYEBBIE CJIOBA OCHOBHBIE TIPYMNbl OPraHU3MOB B CUCTEME
OpPTraHUYECcCKOro Mupa (B TOM YHCIIE€ BUPYCHI, OaKTepHH, pacTeHHs, TPUOBI, KUBOTHBIE): CTPOEHHE, MPOIECCHI
KHU3HEEATEITbHOCTH, UX MPOUCXOKICHHUE, 3HAUCHHUE B IIPUPOJIE U KHU3HU YEJIOBEKA C TIOMOIIBIO YUUTEIIS;
BJIAJICTh NpHeMaMu paboThl ¢ Omonornyeckoi mHMGOpMarmei: GopMyIMpoBaTh OCHOBAHUS /IS U3BJICUCHUS U
0000meHnst HHPOPMAITH U3 IBYX UCTOYHUKOB; MPEOOPa30BEIBATH MHPOPMAIHIO U3 OJHOW 3HAKOBOW CHCTEMBI
B JIPYTYIO C TIOMOIIBIO YUUTEJS.



TEMATHUYECKOE TNTAHMPOBAHUWE

Ne S xiacc KomnyectBo yacos BHeKTpOHHHC
n/n HanmeHoBaHue pa3aenos u TeM|  Bcero KonTponbHbie [IpakTnyeckue |(LUPPOBLIE) Opraamsanus
IIpOTrpaMMBbI pa60TH pa6OTBI 06p2130BaTeJ'IBHBIe yqe6H0171
PECYpPChI JEATeTLHOCTH JIJIst
yuamuxcs ¢ OB3
1 Buosnorus — Hayka o xuBod| 4 1 0 bubroTreka OK| «momnraroBocTs» B
pUpoe https://rn.edso0.ru/7f413368 H3YYCHHUH
Marepuasia
2 Metonsl  w3ydeHms  okuBoid| 4 0 15 bubroTreka HOK| ocBoenue
[IPUPOIBI https://rn.edso0.ru/7f413368 MaTepuana ¢
OTOpOif Ha
AJITOPUTM;
3 Opranmsmbl — Tena xusoii| 10 1 1 bubnroTreka HOK| wucnons3oBanue
[PUPOIBI https://rn.edso0.ru/7f413368 JIOTIOJTHUTETBHOM
BU3YyaJIbHOMN
OTOpHI (TJIaHBI,
00pasIpl, CXEMBI,
1a0JI0OHBI,
OTIOpHBIE
TaOIHIIBI).
4 OpraHu3Mebl U cpeia OOUTaHUS 6 0 0.5 bubroTeka HOK| ocBoenue
https://rn.edsoo.ru/7f413368 MmatepHaia ¢
Onopoil Ha
AJITOPUTM;
5 [IpuposaHbie coobLIECTBA 6 0 05 bubnuoreka HOK| «momaroBocTh» B
https://rn.edsoo.ru/7f413368 U3y4YeHUU
MaTepuaia
6 DKuBast pupoa 1 4esoBex 3 1 0 buodnuoTeka HOK| Jlns pa3zsutus
https://rn.edso0.ru/7f413368 yYMEHHUS JIeJIaTh
BBIBO/IbI
HEOO0XOIMMO
UCIIOJIb30BaTh
OTIOPHBIE CJIOBA U
KITUIIIE.
7 PesepBHOE Bpems 1 0 0 Bubnuorexa [IOK]
https://rn.edsoo.ru/7f413368
OBILEE KOJIMYECTBO YACOB II0| 34 3 3.5
[TPOTPAMME



https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368

Ne 6 Kace KonunyecTBo uacoB DIeKTpOHHEIE
/i Haumenosanue pasnenos u teM|  Bcero KouTposbHbIe IpakTuueckue ((LUPPOBBIE) Opraamsanus
IporpaMMsbl pa60TH pa6OTBI 06p2130BaTeJ'IBHBIe y‘Ie6H0ﬁ
PECYpPCHI JCSITEILHOCTH JJISI
yuarnuxcs ¢ OB3
1 PacTuTenbHbIN OpraHu3M 8 1 2 bubroTreka LHOK| wncnomp3oBanmne
https://rn.edso0.ru/7f4148d0 JIOTIOJTHUTEIBHOM
BU3YyaJIbHOMN
OTIOpHI (TJIaHBI,
00pasIpl, CXEMBI,
1a0JI0HBI,
OTIOPHBIC
TaOIHIIBI).
2 CTpoeHHe 1 MHOr000pasue 11 1 4 bubnmoTeka IIOK| ocBoenue
MOKPBITOCEMEHHBIX PACTCHUI https://rn.edso0.ru/7f4148d0 MaTepuana ¢
OTIOpOif Ha
aJITOPUTM;
3 KusuenesarenpHOCTD 14 1 3 bubnnoreka HOK| «momaroBocTh» B
PacTUTEIILHOIO OpraHK3Ma https://rn.edso0.ru/7f4148d0 H3YYCHHUH
Martepuasa
4 PesepBHOE Bpems 1 0 0 Bubniorexa [TOK]
https://rn.edsoo.ru/7f4148d0
OBLLEE KOJIMYECTBO YACOB IIO| 34 3 9
[TPOI'PAMME



https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0

Ne 7 Kace KonunyecTBo uacoB DIeKTpOHHEIE
m/n |HanvmeHoBaHME pa3fenoB M TeMm| Bcero KonTponbHble [IpakTtuyeckne |[(LM(POBBIE) Opraamsanus
IIpOTrpaMMBbI pa60TH pa6OTBI 06p2130BaTeJ'IBHBIe y‘Ie6H0ﬁ
PECYpPCHI JCSITEILHOCTH JJISI
yuamuxcs ¢ OB3
1 CucremaTruecKue rpynme| 19 2 4.5 bubroTreka HOK| wucnons3oBanue
pacTeHuii https://rn.edso0.ru/7f416720 JIOTIOJTHUTEIBHOM
BU3YyaJIbHOMN
OTIOPHI (TJIaHBI,
00pasIpl, CXEMBI,
11a0JI0HBI,
OTIOPHBIE
TaOJIULIBI).
2 Pa3BUTHE PACTHTENHHOTO MHpa 2 0 0 bubnroTreka OK| ocBoenue
Ha 3emiie https://rn.edso0.ru/7f416720 MaTepuaa ¢
OTOpOif Ha
AJITOPUTM;
3 Pactenus B MPUPOAHBIX 3 0 0 bubnuoreka HOKkmommaroBocTs» B
cooOrecTBax https://rn.edso0.ru/7f416720 M3y4eHUH MaTepHraa
4 PacTeHus ¥ 4eI0BEK 3 0 0 BHOIHOTEKA IIOK| ocBoenue
https://rn.edso0.ru/7f416720 Mmatepuaia ¢
OMopoi Ha
AJITOPUTM;
S ['puOk1. JInmaitnuku. baktepun 7 1 2 bubiroTeka IHOK| wucnons3oBanue
https://rn.edsoo.ru/7f416720 JIOTIOJIHUTEILHON
BH3yaJlbHOMI
OTIOPHI (TIJIaHBI,
00pasIipl, CXEMBI,
11a0JI0HBI,
OTIOPHBIE
‘ TaOIMLIb).
OBLLEE KOJMYECTBO YACOB IIO| 34 3 6.5
[TPOTPAMME



https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720

/11

8 kiacc

IIPOrpaMMBbI

HaumeHnoBanue pa3nienoB 1 TeM

KonunuectBo yacos

DIIEKTPOHHBIE

Bcero

KonTtponbHbie
paboThI

[IpakTrueckue
paboThI

(madpoBwIe)
oOpa3oBaTeIbHbIC

pecypchl

Opranuzanus
yaeOHOU
NesITeIbHOCTH IS
yuamuxcsi ¢ OB3

2KuBOTHBII Opranusm

0.5

bubianoreka

https://rn.edsoo.ru/7f418886

LIOK

OCBOEHUE
Marepuaia ¢
OIOpO Ha
AJIrOpUTM;

Ctpoenue u

KHUBOTHOT'O

KU3BHCACATCIIbHOCTE OpraHu3Ma

12

bubianoreka

HOKl«momaroBocTh» B
https://rn.edsoo.ru/7f418886

M3Y4eHUH MaTepuaia

OCHOBHbIE KaTEropun
CUCTEMATUKH KHUBOTHBIX

bubianoreka

https://rn.edsoo.ru/7f418886

LIOK

OCBOEHUE
MaTepuaia ¢
OTMOpO Ha
AJIrOpUTM;

npocreiiune

OIHOKJIETOYHEIE )KUBOTHEIE -

bubianoreka

https://rn.edsoo.ru/7f418886

LIOK

UCIIOJIb30BaHUE
JOTIOJTHUTENBHOU
BHU3yaJlbHOMN
onopsI (TIJIaHBI,
00pa3ibl, CXEMBI,
1a0JIOHBL,
OTIOpHBIE
TaOJINIIBI).

KHBOTHBIC.

MHOroxk/iIeTouHbIe

Kuie4yHomnoaocTHEIE

bubianoreka

https://rn.edso0.ru/7f418886

LIOK

MCTIOJIb30BaHUE
JIOTIOJTHUTEBHOU
BHU3yaJbHOMI
onopsI (TIJIaHBI,
o0pas1pl, CXEMBI,
1a0JIOHBL,
OIIOPHBIE

TaOIHIIBI).

I1nockue,
uepBU

KpyTIIBIE,

KOJIbYAaTbIC|

bubianoreka

https://rn.eds00.rn/7f418886

LIOK

MCTIOJIb30BaHUE
JOTIOJTHUTEBHOM
BU3YaJIbHON
OTIOPHI (TIJIaHBI,
00pa3ibl, CXEMBI,
1a0JIOHBL,
OTIOpHBIC
TaOJINIIBI).

Yenncronorue

bubianoreka

https://rn.edso0.rn/7f418886

LIOK

WCTIOJIb30BaHUE
JIOTIOJTHUTENHHOM
BU3YaJIbHON
onopsI (TIJIaHBI,
00pa3ibl, CXEMBI,
1a0JIOHBL,
OTIOpHBIC
TaOJINIIBI).

MoJuTrocKH

0.5

bubianoreka

https://rn.edso0.rn/7f418886

LIOK

WCTIOJIb30BaHUE
JIOTIOJTHUTEHHOM
BU3YaJIbHON
omopsI (TIJIaHBI,
00pasIpl, CXEMBbI,
1a0JIOHBL,
OTIOPHBIE
TaOIHIIBI ).

XopnoBbie

bubnuoreka

https://rn.eds00.rn/7f418886

LIOK]

HCIIOJIb30BaHNE
JIOMOJTHUTEIbHOU
BH3YyaJIbHON
Omopbl (MJIaHbI,
00pasIpl, CXEMBI,
11a0JI0HBI,
OTIOPHBIC

Ta0IUIIBI).



https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
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Pr10EI

bubdmmoTeka HOK
httDs://m.edso0.ru/7f418886

HCIIOJIb30BaHNE
JIOMOTHUTEITEHOMN
BHU3YyaJIbHOMN
OTOPHI (TJIaHBI,
00pasIpl, CXEMBI,
11a0JIOHBI,
OTIOPHBIC
TaOIHIIBI ).

11

3eMHOBOIHEIE

bubdmmoTeka HOK
https://rn.edsoo.ru/7f418886

HCIIOJIb30BaHUE
JIOIIOTHUTEIIEHOMN
BU3YyaJIbHOMN
OTIOpHI (TJIaHBI,
00pasIpl, CXEMBI,
1a0JI0HBI,
OTIOpHBIC
Ta0IHIIBI ).

12

[Ipecmbikarommecs

bubdnnoTeka HOK
https://rn.edsoo.ru/7f418886

HCIIOJIH30BaHUE
JIOIIOTHUTEIIEHOMN
BU3YyaJIbHOMN
OTOpHI (TJIaHBI,
00pasIpl, CXEMBI,
1a0JI0OHBI,
OTIOPHBIC
Ta0IHIIBI).

13

TITuner

buodmuoTeka HOK
https://rn.edsoo.ru/7f418886

WCIIOJIb30BaHNE
JIOTIOTHUTEILHOMN
BU3YaJIbHON
OTIOPHI (TIJTaHBI,
00pasIibl, CXEMBI,
11a0JI0OHBI,
OTIOPHBIE
TaOIHIIBI).

14

MiekonuTaronme

buonuoTeka HOK
https://rn.edso0.ru/7f418886

HCIIOJIL30BaHUE
JOIOTHUTEILHON

BH3yaJIbHOMI
OTIOPHI (TIJTaHBI,
00pasIibl, CXEMBI,
11a0JI0OHBI,
OTIOpHBIE
TaOIHIIBI).

15

PasBuTHe >KHBOTHOTO MHpa Ha

Bemiie

0.5

bubanoreka LHOK
https://rn.edso0.rn/7f418886

OCBOCHHE
maTtepHaia ¢
Omopoil Ha
AITOPUTM;

16

DKuBoTHBIE B
cooO1iecTBax

IIPUPOJIHBIX

bubanorexa LHOK
https://rn.edso00.rn/7f418886

OCBOCHHE
martepHaia ¢
Omopoil Ha
AITOPUTM;

17

JKuBOTHBIE U YEIOBEK

bubanoreka LHOK
https://rn.edso0.rn/7f418886

OCBOCHHE
martepuaia ¢
Omopoil Ha
AITOPUTM;

18

Pe3epBHOE Bpems

bubanoreka LHOK
https://rn.edso00.rn/7f418886

OBIIEE KOJIMYECTBO YACOB IIO
[TPOTPAMME
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n/m

9 kiacc

HaumeHnoBanue pa3nienoB 1 TeM

IIPOrpaMMBbI

KonunuectBo yacos

DIIEKTPOHHBIE

Bcero KonTtponbubie

paboThI

[IpakTrueckue
paboThI

(madpoBwIe)
00OpazoBaTebHbIE

pecypcesl

Opranuzanus
yaeOHOU
NeSITeTbHOCTH IS
yuanuxcs ¢ OB3

YenoBek — OMOCOIMAIBHBIA B

bubdmnoTeka HOK
https://rn.edsoo.ru/7f41aa8c

OCBOEHHUE
Marepuaia ¢
OMopo Ha
AJIrOpUTM;

CrpyKTypa opraHus3ma 4ejoBeKa

bubdmnoTeka HOK
https://rn.edsoo.ru/7f41aa8c

«TIOIIAarOBOCTH B
W3yYEHHUH
MaTepuaia

HeitporymopanbHas peryasaus

0.5

bubdmnoTeka HOK
https://rn.edsoo.ru/7f41aa8c

HCIOJIE30BaHUE
JIOIIOTHUTEIIEHON
BH3yaJlbHOMN
OTopHI (TIJIaHBI,
00pasIibl, CXEMBI,
11a0JIOHEI,
OTIOPHBIC
TaOIHIIBI ).

Ornopa 1 ABUKEHUE

bubdmnoTeka HOK
https://rn.edsoo.ru/7f41aa8c

«TIOIIarOBOCTBH» B
W3Y4E€HUU
MaTepuaia

BuyTpeHnnss cpena opranuzma

0.5

buodnuoTeka HOK
https://rn.edsoo.ru/7f41aa8c

Jns pazBuTug
YMEHHUS JeJ1aTh
BBIBO/IbI
HEOO0XOINMO
UCII0JIb30BaTh
OTIOpHBIE CJIOBA U
KJIMLIE.

KpoBoobGparmienue

1.5

buodnuoTeka HOK
https://rn.edsoo.ru/7f41aa8c

OCBOEHHUE
MaTepuaia ¢
OMopoi Ha

AJITOPUTM,;

J{p1xaHue

buodnuoTeka HOK
https://m.edsoo.ru/7f41aa8c

UCTIOJIb30BaHUE
JIOTIOJTHUTEIBHOM
BH3yaJlbHOI
omopsI (TIJIaHBI,
00pa3ibl, CXEMBI,
1a0JIOHBL,
OTIOPHBIE
TaOJINIIBI)

Ilutanue u IMUIICBAPCHUC

bubnnoTeka HOK
https://m.edsoo.ru/7f41aa8c

UCIOJIb30BaHUE
JIOTIOJIHUTENBHOMN
BHU3yaJIbHOI
Omnopsl (MJIaHbL,
o0pa3s1pbl, CXEMBI,
11a0JIOHBL,
OTIOPHBIE
TaOIHIIBI).

O0OMeH
DHEPTHH

BCIICCTB

U IpeBpalieHHue

1.5

bubnnoTeka HOK
https://m.edsoo.ru/7f41aa8c

OCBOEHHUE
MaTepuaia ¢
OIOpoil Ha
AJITOPUTM;

10

Koxka

bubnnoTeka HOK
https://m.edsoo.ru/7f41aa8c

«MOLIAroBOCTb» B
U3YYEHUU
Marepuaia

11

Brigenenue

bubnuoreka HOK
https://m.edsoo.ru/7f41aa8c

HCIIOJIb30BaHNE
JIOTIOTHUTEIBHON
BHU3yaJIbHOI
OmopblI (MJIaHbI,
00pa3Ibl, CXEMBI,
11a0JI0HBI,
OTIOPHBIC
TaOJIATIBT)

12

Pa3zMmHoxeHue u Pa3BUTHUC

0.5

bubnnoreka LOK
https://m.edsoo.ru/7f41aa8c

«MOLIAaroBOCTb» B
U3y4YEHUU
Marepuaia



https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c

13

1.5

Oprasbl 4yBCTB U CEHCOPHBIE CUCTEMBI bubnmoTreka HOK| ocBoenne
https://m.edsoo.ru/7f41aa8c MaTepuana ¢
OTOpOii Ha
AJITOPUTM;
14 [loBeeHue 1 IICUXUKa 6 1 bu6anoTeka LIOK| «momaroBocTh» B
https://rn.edsoo.rn/7f41aa8c W3y4YCHUH
Marepuaia
15 HenoBek 1 OKpysKarolas cpeaa 3 0 BuooTeKa IIOK| ocBoenue
https://rn.edsoo.ru/7f41aa8c MaTepuana ¢
OMoOpor Ha
AJITOPUTM;
OBLIEE KOJIMYECTBO YACOB TIIO| 68
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