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HOACHUTEJIBHAA 3AIINCKA

Paboyas mporpamma mo OHOJOrMHM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs COCTaBJIeHA Ha OCHOBE TpeOoBaHMU K pe3ylbTaTaM OCBOCHUS
OCHOBHOH 00pa3oBaTeiIbHON MPOrpaMMbl OCHOBHOTO OOIIEro OOpa3oBaHMsI, MPEACTaBICHHBIX B DelepaibHOM TOCyJapCTBEHHOM 00pa3oBaTeIbHOM
CTaHJapTe OCHOBHOTO 0011ero oOpa3oBaHusl, a Takke [IpumMepHON mporpaMMbl BOCTIMTAHUSL.

Hannasi mporpamMma 1o OHOJIOTUH OCHOBHOTO 0O0IIero o0pa3oBaHms pa3paboTaHa B COOTBETCTBUU ¢ TPeOOBAaHUSMHU O0OHOBIEHHOTO DeneparbHOTO
roCyJapCTBEHHOTO 00pa3oBaTeIbHOTO CTaHAapTa OCHOBHOTO obiero oopazosanus (PI'OC OOO) u ¢ yuérom [IpumepHoit OCHOBHOW 00pa3oBaTelbHON
porpaMMbl 0OCHOBHOTO 0011ero oopazosanus ([1IOOIT OOO0).

[Iporpamma HampaBiieHa Ha (OPMUPOBAHHE €CTECTBEHHO-HAYYHONW TPaMOTHOCTH YYaIIUXCS W OpPTaHM3alUI0 HW3ydeHHs OWOJIOTMH Ha
NeSITEIbHOCTHON OCHOBE. B mporpamme y4uThIBaroTCs BO3MOXKHOCTH npeaMera B peanusanuu TpedoBanuit ®I'OC OOO k miaaHupyeMbIM, JIHYHOCTHBIM U
MeTanpeIMETHBIM pe3yJabTaTaM OOYUYeHHs, a TaKkKe peau3alis MEXKIPEIMETHBIX CBS3€H €CTeCTBEHHO-HAyYHBIX Y4eOHBIX MPEJIMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHMsI.

B mporpamme ompenemnsroTcs OCHOBHBIC IIeNTM M3y4YeHHs OHMOJOTMHM Ha YpOBHE 5-9 Kiacca OCHOBHOTO OOIero oOpa3oBaHUS, IUIAHUPYEMEIE
pe3yIbTaThl OCBOCHUS Kypca OMOJIOTHH: IMYHOCTHBIC, METANIPEMETHBIC, TIPEIMETHBIE.

PaGouas mporpamma no yue6Homy npeamery «buosnorus» pazpaboTaHa B COOTBETCTBUU C HOPMATUBHBIMH JIOKYMEHTaMU:

e OenepanbHOTo 3aKk0Ha OT 29.12.2012 Ne 273-03 «O06 o6pazoBanuu B Poccuiickoit deneparumny;

e npukaza Munnpocemenus oT 22.03.2021 Ne 115 «O6 yrBepxxkaenunn [lopsiaka opraHu3amnuy U OCYIIECTBICHUS 00pa30BaTEILHON IEATEILHOCTH
10 OCHOBHBIM 00111€00pa30BaTeIbHBIM MTporpaMmMaM — 00pa30BaTeIbHBIM MPOTPaMMaM HAudaJbHOTO OOIIEro, OCHOBHOTO OOIIEro W CPEIHEro OOIIero
obpaszoBaHus» (pacnpocTpaHseTcs Ha MpaBooTHOIIEHuUs ¢ 1 centsiops 2021 romaa);

e npukaza MunoOpraayku ot 17.12.2010 Ne 1897 «O6 yrBepxaeHuun ®I'OC ocHoBHOTO 00111€r0 00pa3oBaHusy (C MOCIEAYIONTUMHA U3MEHEHUSIMU U
JOTIOJTHEHUSIMH )

o CII 2.4.3648-20 «CaHuTapHO-3MHIEMHOJIOTHYECKHE TPeOOBaHMUs K OpraHHU3aIusM BOCIHUTAHUS M OOYYCHHS, OTIbIXa M O3JIOPOBIICHUS JIETECH U
MOJIOJICKHN», YTBEPKICHHBIX TOCTAHOBJICHUEM IJIABHOTO caHUTapHOTro Bpaya oT 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «['urueHn4eckue HOPMATUBBI U TPEOOBAHMS K 0OeCIedeHUI0 0€30MacHOCTH U (MJIM) O€3BPETHOCTH IS YelIoBeKa (PakTopoB
cpenbl 0OUTaHUA», YTBEPKICHHBIX TIOCTAHOBIEHUEM TJIaBHOTO CaHUTapHOTo Bpaya oT 28.01.2021 Ne 2;

e [Ipukaza Munnpocsemienus ot 20.05.2020 Ne 254 «O6 yrBepxkaeHuu (henepaibHOro mnepeuHs ydeOHUKOB, JOMYIIEHHBIX K UCIOJIb30BAHUIO MTPU
pealM3aiyi UMEIOIINX TOCYJapCTBEHHYIO aKKpEIUTAIMI0 00pa3oBaTeNbHBIX MPOTPaAaMM HAdajJbHOTO OOIIEro, OCHOBHOTO OOIIEro, CPeAHEro OOIero
00pa3oBaHUs OPraHU3ALUSIMHU, OCYIIECTBISIONINMEI 00pa30BaTEIbHYIO ACSITEILHOCTDY;

e [IpumepHass ocHOBHas oOpa3oBaTeNbHash MPOrpaMMa OCHOBHOTO 00pa3oBaHHs, 0J00peHa pelieHueM (eaepatbHOro y4eOHO-MeTOANYECKOTO
00beMHEHHS TI0 001IeMy 00pa30oBaHuUIO (MMPOTOKOJ 3acenanus ot 8 ampens 2015 r. Ne 1/15);

¢ y4yeOHOTO IJIaHa OCHOBHOTO 0o011ero oopazosanuss MBOVY «omy3unckas COIL»;

e paboueii mporpammsl Bocniutanuss MBOY «I omy3unckas COLy;

e [Tonoxxenus o padoueit nporpamme MBOYVY «l omy3unckas COL».

¢ YMK buosnorus. [Taceunuk B.B. (muneiinsbiii kypce) (5-9)

[Taceunuk B.B. buonorus. JIunelnslii kype. 5 kiacc. BBenenne B 6uonoruto — M.: JIpoda, 2019



[Taceunuk B.B. buonorus. JIuneinsiii kypc. 6 xnacc. [TokpbeITOceMEHHBIE PaCTEeHHSI: CTPOEHHE U JKu3HeAeaTebHOCTh — M.: [Ipoda, 2019
[Maceunuk B.B. buonorus. JIunelinsiii kype. 7 knace. MHorooOpasue pacrenuii. bakrepun. ['pubsr.— M.: Ipoda, 2019

Jlatromnn B.B.,Ilankun B.A.,O3epoBa JK.A. buonorus. JIunelnsiii kypc.8 kiacc. XKuborusie.— M.: lpoda, 2019

Konecor I.B.,Mam P.JI.,bensie I.H.buonorus. Jluneiinsiii kype. 9 knacc. Uenosex.— M.: Jlpoda, 2019

Paboyas mporpamMma npegHazHaueHa sl pealn3aliy Kak B OYHOM, TaK U B CMEIIAaHHOM (hopmaTe 00ydeHus (C UCIOIb30BAHUEM AUCTAHIIMOHHBIX
TEXHOJIOTUH U IEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB).

Ilepeuenn o6opynoBanus LlenTpa oOpa3oBanusi ecTeCTBEHHO-HAYYHOI U TeXHOJI0rH4ecKoi HanpaBJjieHHOcTel «Touka pocray»
MYHUITUIIATIEHOTO OI0/DKETHOTO 00I1e00pa30BaTEIbHOTO YUPEKICHUS
«["onmy3uHcKas cpenHss oOuieo0pa3oBaTeabHas MIKOIa», UCIIOIb3YEMOTO P peaIn3aliy MPorpaMMbl

Ne i/ HaunmenoBanue 000py1oBanus Kosmuectso (1ur.)
1. «Mukpockon nudpopoii Gnonorudeckuit», moaennb (XSP-113RT) 1
2. «Hoyroyk mapka (DEPO VIP), monens (Mamuna [TII9B DEPO VIP C1530) 14
3 «HoyrOyk mapka DEPO monens VIP C1530 (JIAITH.466219.060-01)» 7
4. «HoyrGyx mapka DEPO moxens VIP C1530 (JALIH.466219.060-01)» 4
5. «Mukpockon» mapka (Levenhuk), mozmens (Rainbow SOL PLUS, 1,3 Munukc) 4
6. «HoyrOyk mapka (Aquarius), moaens (mammuna ITTI9B Aquarius CMP NS685UR11) 5

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O ITPEJIMETA «bHOJIOI'US»
VYuebublii npeamer «buosorus» pa3BUBaeT IpPEACTAaBICHHUS O MO3HABAEMOCTU >XUBOW HPUPOABI M MeETOAax e€ IO03HaHWs, OH MO3BOJISIET
c(opMHPOBaTh CUCTEMY Hay4HBIX 3HAHHH O KUBBIX CUCTEMAX, YMEHHsI UX M1OJIy4aTh, IPUCBAUBATh U IPUMEHSTH B )KU3HEHHBIX CUTYaIHIX.
buosornyeckass moAroroBka oOecrneyuBaeT IMOHMMaHHE OOYYalOIIMMHUCSH HAy4YHbIX IPUHLUIIOB YEIOBEYECKON JEATeNIbHOCTH B IPHUPOJIE,
3aKJ1a/IbIBa€T OCHOBBI HKOJIOTHUECKON KYJIbTYpBbI, 310pOBOT0 00pa3a KU3HHU.

HEJIX U3YUYEHHUSA YYEBHOI'O IPEJIMETA «BHOJIOI'US»
LensMu u3ydeHus OGMOIOTUN Ha YPOBHE OCHOBHOT'O 00I11€r0 00pa30BaHusl SIBISIOTCS:

L4 (pOpMI/IpOBaHI/IC CHCTEMBI 3HaHUH O NpHU3HaKax U Npoueccax XU3HCACATCIILHOCTU OMOJIOTHYECKUX CUCTEM Ppa3HOTO YPOBHA OpraHu3aluu,
L4 (pOpMI/IpOBaHI/IC CHCTEMbI 3HaHHI 00 0COOCHHOCTAX CTPOCHUA, KUZHCACATCIIBHOCTH OPraHnu3Ma 4€JIOBCKaA, YCIIOBUAX COXpPAHCHUA €TI0 3J0POBbA;
L4 (pOpMI/IpOBaHI/IC yMCHI/Iﬁ IMPUMCHSATH MCTOIbI OMOJIOTHYCCKOM HAYyKU IJId U3YYCHUA OHOJIOTHYECKUX CHUCTCM, B TOM YHUCJIC U OpraHru3Ma 4YCJIOBCKaA;


https://catalog.prosv.ru/item/46725
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e (opmupoBaHUE YMEHHI UCTIOJIF30BaTh MHGOPMAIMIO O COBPEMEHHBIX JOCTIKEHUSX B 001acTH OUOIOTHH 711 OOBSICHEHHS TTPOIIECCOB U SIBJICHUN
KUBOU MPUPOIBI U )KU3HEIEATEIILHOCTH COOCTBEHHOTO OPraHU3Ma,

e (opmupoBaHue yYMECHHI OOBSCHATH POJIb OMOJOTHUH B IMPAKTUYCCKOW JICATEIHHOCTH JIIOJIEH, 3HAYCHHE OMOJIOTHYCCKOTO Pa3zHOOOpaswsl IS
coxpaHeHus Ouocdepsl, MOCIEACTBUS IEATEILHOCTH YeJIOBEKa B IPUPO/IC;

e (opmupoBaHUE IKOJOTUICCKON KYJIBTYPHI B IIEJISIX COXPAaHEHUS COOCTBEHHOTO 3/I0POBbS U OXPaHbI OKPYXKAIOIICH CPE/IbI.

e Jloctmxenue ueneit odecreunBaercs pemeHuem cruenyrommux 3AJAY:

e npuoOpeTeHrne 3HaHUM OOYyYaroImMMHCS O >KUBOM MpPHUPOJE, 3aKOHOMEPHOCTSX CTPOEHHUS, >KU3HEAESITEIbHOCTH U cpenoolOpasyromei pou
OpraHM3MOB; YEJIOBEKE KaK OMOCOIMATILHOM CYIIECTBE; O POJIM OMOJIOTUYECKON HayKH B IPAKTUUECKOM J1eATENbHOCTH JIIOIEH;

® OBJIAJICHHE YMEHUSIMH MPOBOJINUTH UCCIIEIOBAHUS C UCIOJIb30BaHUEM OMOJIOrMYECKOro 000pYA0BaHUS U HAOIIOAEHUS 3a COCTOSIHUEM COOCTBEHHOIO
OpraHu3Ma;

® OCBOCHHE MPUEMOB PalbOTHI ¢ OMOJOTHYECKOW HH(POpPMAIMEH, B TOM YHCIE O COBPEMEHHBIX JOCTIKCHHMSIX B 00JacTH OMOJIOTHH, €€ aHaIu3 U
KPUTHYECKOE OI[EHUBAHNE,

® BOCHUTAaHWE OMOJIOTMYECKH W SKOJOTHUYECKH T'PaMOTHOM JIMYHOCTH, TOTOBOW K COXPAHEHHUIO COOCTBEHHOTO 370POBBS M OXPAaHBI OKPYKAIOIICH
Cpebl.

MECTO YYEBHOI'O IIPEJIMETA «bHOJIOT'USI» B YYUEBHOM I1JIAHE
B cootBerctBHE ¢ PI'OC OOO Ounonorus sABISETCS 005M3aTeIBbHBIM IIPEIMETOM Ha YPOBHE OCHOBHOTO 00IIero oopa3oBanus. JlaHHas mporpamma
peAaycMaTpuBaeT u3ydeHrue Ouosoruu B 5-7 kiacce - 1 yac B Henento, Bcero - 34 daca Ha Kaxablid Kypc. B 8-9 kmacce —2 gaca B Hezento, Bcero 68 4. B
Kypce 8 kiacca; 66 yacoB B Kypce 9 kiacca.

IVIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATbBI
OcBoenue yueOHOro mnpeamera «buosiorus» Ha ypoBHE OCHOBHOIO oOIiero o0Opa3oBaHMs [OJDKHO 00eCHeuMBaTh JOCTHIKEHUE CIIEAYIOLUX
JIMYHOCTHBIX, METANPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTAaTOB:

JIUYHOCTHBIE PE3YJIBTATHI
Ilampuomuueckoe 6ocnumanue: OTHOIIEHHWE K OHOJOTMU KaK K Ba)KHOM COCTaBJSIONICH KyJIbTYphI, TOPAOCTh 3a BKJIAQJ POCCUHUCKUX U
COBETCKHUX YYEHBIX B Pa3BUTHUE MUPOBON OHOJIOTMUECKON HAYKH.

I'pasricoanckoe eocnumanue: TOTOBHOCTb K KOHCTPYKTHMBHOM COBMECTHOM JESTENbHOCTH IIPU BBINOJIHEHUU HCCIEAOBAaHUN W IPOEKTOB,
CTPEMJIICHHUE K B3aMMOIIOHUMAHHUIO U B3aWMOIIOMOIIH.

/lyxoeno-upaecmeennoe eocnumanue:— TOTOBHOCTb OLIEHUBATh IOBEACHUE U IMOCTYIIKU C MTO3ULMHA HPABCTBEHHBIX HOPM U HOPM 3KOJIOTUYECKOMN
KYJIbTYpHI;
— MOHMMAaHHE 3HAYUMOCTH HPABCTBEHHOTO aCTeKTa JEATEIbHOCTH YeIOBeKa B METUIIMHE U OMOJIOTHH.

Icmemuueckoe 6ocnumanue: TOHNMaHKUE POJIU OMOJIOTUH B (POPMUPOBAHUU ICTETUUECKOUN KYTbTYPBI TUYHOCTH.

Ilennocmu nayunozo nosnanun:

— OpHUEHTAallUsg Ha COBPEMEHHYIO CHCTEMY HAayUYHBIX MPEJCTaBICHUNH 00 OCHOBHBIX OMOJOTHYECKHX 3aKOHOMEPHOCTSX, B3aMMOCBSI3SX YETIOBEKA C
MIPUPOJHON U COLMAIIBHON CPELION;



— TOHUMAaHHE POJIM OMOJIOTHYECKON HAyKu B (POPMHUPOBAHUN HAYYHOTO MUPOBO33PEHUS;

— pa3BHUTHE HayYHOU JTI0003HATEIHHOCTH, MHTEPECA K OMOJIOTHYECKOI HayKe, HAaBBIKOB HCCIIEI0OBATEIbCKON AEATEIBHOCTH.

Dopmuposanue Kynbmypsl 300p06bsA: OTBETCTBEHHOE OTHOILLIEHHE K CBOEMY 3/I0POBbIO M YCTAaHOBKAa Ha 3J0POBbII 00pa3 *kKU3HU (310pOBOE
NUTaHWEe, COONIONEHNE THTHCHWYECKHX IPaBHJI M HOPM, COATaHCHUPOBAHHBIA PEXKHUM 3aHATHA M OTIbIXA, pEryisipHas (uU3ndecKas aKTHBHOCTH);
0CO3HAHME TIOCIEICTBUIA W HETIPHUATHE BPEIHBIX MPUBBIYEK (YHOTpEOIEHUE aIKOTO0JIs, HAPKOTUKOB, KypEeHHE) U MHBIX (OpM Bpeda /Ui GU3NIECKOTO H
TICUXUYECKOTO 370POBBS; COOIOCHNE TPaBUiI O0€30MaCHOCTH, B TOM YHCIIE HABBIKM 0E30TIaCHOTO IMOBENEHHs B MPUPOIHON cpere; chOPMUPOBAHHOCTD
HaBbIKa peQIIeKCHH, yIpaBieHne COOCTBEHHBIM SMOIIMOHAIBHBIM COCTOSIHUEM.

Tpyoosoe eocnumanue: aKTUBHOE y4acTHE B PEIIEHUU MPAKTUYECKUX 3aJad (B paMKax CEMbH, WIKOJBI, ropoja, Kpas) OHOJOTMYECKOW Hu
9KOJIOTMYECKOM HalpaBiIEeHHOCTH, UHTEPEC K MPAKTUUECKOMY U3YYEHUIO MPOECCHi, CBSI3aHHBIX C OMOJIOTHEH.

JKonocuueckoe gocnumanue: OpUEHTALMS Ha IPUMEHEHUE OUOJIOTMYECKUX 3HAHUM MTPH pEelIeHNH 3a7jad B 00J1aCTH OKPYXKaroIlel cpeibl;

OCO3HAHHE HKOJIOTUYECKUX MPOOJIEM U ITyTel X pelIeHHUS;

TOTOBHOCTb K YYaCTHIO B IPAKTHUECKOM AEATEIbHOCTH KOJIOTUYECKOH HAIIPABJIEHHOCTH.

Aoanmayusa 00yuaruie2oca K UsMEeHAUWUMCA YC108UAM COUUATbHOU U RPUPOOHOIL CPedbl:

a/IeKBaTHasl OLIEHKA U3MEHSIOIIUXCS YCIIOBUM;

MIPUHSATHE pelieHus (MHANBUYalbHOE, B TPYIIE) B U3MEHSIOIIMXCS YCIOBHIX HA OCHOBaHUH aHaiHu3a OMoJIornyecKoil HHpopmaluu;

IJIAHUPOBaHUE JICUCTBUI B HOBOM CHTYaIliW Ha OCHOBAHWH 3HAHWN OMOJIOTHYECKHX 3aKOHOMEPHOCTEH.

METAIIPEMETHBIE PE3YJIbTATBI
YHuBepcajibHble O3HABATEIbHbIE el CTBUS
ba3zoevie nozuueckue oeiicmeus:
* BBISIBJISITH U XapaKTEPU30BaTh CYIICCTBEHHBIE TPU3HAKK OUOJIOTHYECKUX O0OBEKTOB (SIBJICHUMN);
* YCTaHABJIMBATh CYIIECTBEHHBIM NpPHU3HAK KIAaCCU(PUKAIMK OHOJIOTHUYECKHX OOBEKTOB (SBJICHHM, MPOIECCOB), OCHOBAHMS I OOOOIIEHUS H
CpaBHEHUS, KpUTEPUHU TIPOBOIUMOTO aHAJIM3a;
* ¢ y4€TOM MPEUIOKEHHONH OMOJOTUYECKOMN 3aJaud BBHISBIATH 3aKOHOMEPHOCTH W IIPOTUBOPEYHS B paccMaTpuBaeMbIX (DakTax W HAOIIOICHHUSX,
npeayiaraTh KpUTEPUH JIJIS BBISBJIICHHS 3aKOHOMEPHOCTEH U TPOTUBOPEUHIA;
* BBISABJIATH ACUIIMTH HHGOPMAIIMH, TAaHHBIX, HEOOXOIUMBIX JIJIsl PEIICHHS TIOCTABJICHHO M 3a/1a4H;
* BBIABJIATH MPUUYUHHO-CIEACTBEHHBIE CBSI3M NPU M3YyYCHHH OHMOJOTMYECKHMX SIBIIEHUH U MPOIECCOB; JelaTh BBIBOJBI C HCIOJIb30BAHHUEM
JIeTYKTUBHBIX U MHAYKTUBHBIX YMO3AKIIOUEHUH, YMO3aKIIOYSHHH 110 aHaoruu, GopMyIUpOBATh TUIIOTE3bI O B3AUMOCBSI3SIX;
* CaMOCTOSITENTLHO BBIOMPATH CIIOCO0 pelieHus yueOHo OHoIornueckoi 3aqaun (CpaBHUBATh HECKOJIBKO BAPHAHTOB pEllIeHUs, BRIOUpaTh Hanboee
MOAXOIAIIUHN ¢ Y4ETOM CaMOCTOSATEIHHO BbIICJICHHBIX KPUTEPHEB).
Bba3zoevie uccneoosamenvckue oelicmeus:
* KCMOJIb30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUN HHCTPYMEHT NIO3HAHUS;
* (opMynupoBaTh BOMPOCHI, (PUKCUPYIOIINE Pa3pblB MEKIY PEaTbHBIM W >KEIaTeIbHBIM COCTOSHHEM CHUTYaIllH, O0ObEKTa, U CaMOCTOSITENbHO
yYCTaHABJIMBATh UCKOMOE U JaHHOE;
* (opmupoBaTh runOTE3y 00 UCTUHHOCTH COOCTBEHHBIX CYXKJEHHUH, apryMEHTHPOBATH CBOIO MO3UIIMIO, MHEHHUE;



* IPOBOAMTH IO CAMOCTOSTEIILHO COCTABICHHOMY IUIaHy HAOIIO/IEHUE, HECIOKHBIA OHONIOTHYECKHH SKCIIEPUMEHT, HEOOJBIIOE UCCIIEOBAHUE TI0
YCTAaHOBJICHHIO OCOOCHHOCTEH OMOJIOTHYECKOro oObekTa (Ipoliecca) M3y4eHUs, MPUYUHHO-CICICTBCHHBIX CBSI3€H M 3aBHCHUMOCTEH OMOJIOTHYECKUX
00BEKTOB MEXKy COOOH;

* OI[CHUBATH HA MPUMEHUMOCTh M IOCTOBEPHOCTh HH(POPMAITHIO, IOTYICHHYIO B XOJ¢ HAOFOICHUS U IKCTICPUMECHTA;

* CAaMOCTOSITEIIBHO (POPMYITHPOBATH 00OOIICHHS M BBIBOJBI 10 PE3yJabTaTaM MPOBEIEHHOTO HAOIIIOJICHUS, SKCIIEPUMEHTA, BIIAJIETh HHCTPYMEHTAMHU
OIICHKH JIOCTOBEPHOCTH TIOJYICHHBIX BHIBOJOB U 000OIICHMIA;

* MPOTHO3UPOBATHL BO3MOXKHOE JATBHEHIIIEE pA3BUTHE OMOJOTHYECKHUX MPOIECCOB M MX TOCIEACTBHS B aHAJIOTUYHBIX WM CXOJHBIX CHTYAIHSX, a
TaK)Ke BBIJIBUTATh MPEIIOI0KEHUS 00 MX Pa3BUTHH B HOBBIX YCIOBHUSIX U KOHTCKCTAX.

Paboma c ungpopmavuei:

* MPUMEHSATH PA3TMYHBIC METObI, MHCTPYMEHTHI M 3aIllPOCHl IIPH MOUCKE U 0TOOpe OMoJIornyecKol WH(pOpMAIMKM WU JAHHBIX U3 UCTOYHUKOB C
Y4ETOM MPEIIOKEHHON yIeOHOM OMOIOTHYECKOH 3a1a4u;

* BBIOMPATh, AHAJTM3UPOBATH, CHCTEMATH3UPOBATh M HHTEPIPETHPOBATH OMOJIOTHIECCKYIO HH(OPMAIINIO Pa3IMIHbBIX BUJIOB U (DOPM MPEICTABICHHS;

* HaxXOJHUTh CXOJHBIC APTYMEHTHI (ITOATBEPXIAIONIUE WM ONPOBEPrarollde OJHY W Ty K€ HJCH0, BEPCHIO) B Pa3IUIHBIX WH(OPMAIMOHHBIX
HMCTOYHUKAX;

* CaMOCTOSITEITFHO BBHIOMpATh ONTUMAIBHYIO (HOPMY MPEJACTABICHUS WHPOPMAITUN W WUTFOCTPUPOBATH PEIIacMbIe 3aJIla4d HECIIOKHBIMH CXCMaMH,
TUarpaMMamMu, HTHOU rpauKoi U MX KOMOMHAIIMSMU;

* OLIEHUBATh HAJIEKHOCTh OMOJIOrMUECKON HH(POPMALINH 110 KPUTEPHUSIM, NPEATI0KEHHBIM YUUTEIEM WU CPOPMYITHPOBAHHBIM CAMOCTOSTENBHO;

* 3aIIOMUHATh U CUCTEMAaTU3UPOBaTh OMOJIOTUYECKYIO HH(OPMALIHIO.

YHuBepcajibHble KOMMYHHMKATHBHbBIE J1efiCTBUS

Obwenue:.

* BOCIIPUHUMATD U (POPMYIUPOBATH CYXKICHHUS, BHIPAXKAaTh IMOLIMU B IIPOIECCE BHITIOJHEHUS MPAKTUYECKUX U JTa0OpaTOPHBIX padoT;

* BBIpaXkaTh ceOs (CBOIO TOUKY 3pEHHsI) B YCTHBIX M MHUCbMEHHBIX TEKCTaX;

* pacro3HaBaTh HeBepOAIbHBIE CPEAICTBA OOIICHUS, TOHUMATh 3HAUE€HUE COIMANIbHBIX 3HAKOB, 3HATh M PACMO3HABATh MPEANOCHUIKH KOHMIMKTHBIX
CUTYaIli U cMsIr4aTh KOH(DIUKTHI, BECTU MIEPETOBOPHI;

* IOHUMATh HAMEPEHUS IPYTUX, MPOSABIATH YBAXKHUTEIbHOE OTHOIICHHE K COOECETHUKY U B KOPPEKTHOU hopme popMynrnpoBaTh CBOM BO3PAKEHUS;

* B X0JI¢ AMAJIOTa W/WIM JTUCKYCCHM 3a/1aBaTh BOMPOCHI MO CYILIECTBY OOCYXIaeMOW OMOJOTHYECKONH TEeMbl U BbICKA3bIBaTh HJICH, HAllEJICHHBIC Ha
pelieHre OMOJOTHYeCKO 3a1auu U Mo Iep KaHne OllarokenareaIbHOCTH OO eHUS;

* COTMOCTABIISATH CBOU CYXKICHUS C CY>KICHHUSIMH JAPYTUX YUACTHUKOB JHaliora, 0OHApY>KHUBATh Pa3INuUe U CXOJICTBO MO3UIINNL;

* MyOJMYHO MPEJCTABIATH PE3yAbTAThl BHITOJTHEHHOTO OMOJIOTHYECKOro OMbITa (IKCIIEPUMEHTa, UCCIEA0BAHUS, TPOEKTA);

* CaMOCTOSITENTFHO BBIOMPATH (hopMaT BHICTYIICHUS C YUETOM 3aa4y IPE3CHTAUN U OCOOEHHOCTEH ayIUTOPUH U B COOTBETCTBUU C HUM COCTaBJISATh
YCTHBIE U MUCbMEHHBIE TEKCTHI C UCTIOJIB30BaHNEM HILTIOCTPATUBHBIX MAaTEPUAJIOB.

Coemecmuasn deamenvHocmy (COmpyoOHUYECmeo):

* TIOHMMAaTh W HUCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAWBHUIYaTbHOW PaOOTHI MPH PEIICHUH KOHKPETHOW OMOJIOTMYECKOW MPOOIEMBI,

000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHUS TPYIITIOBLIX ()OPM B3aMMOJCHCTBUS NP PEIICHUH MTOCTABIEHHOW yUeOHOU 3a/1auH;



* [IPUHUMATh 1€JIb COBMECTHOM JESITEIBbHOCTH, KOJUIEKTUBHO CTPOMTH JEHCTBUS O €€ NOCTHUKEHMIO: PACHPENEISATh POJIM, JOTOBapUBATHCA,
00CyX/1aTh MPOLIECC U PE3yJIbTaT COBMECTHOM paboThl; yMeTh 00001aTh MHEHHS HECKOJBKUX JIFOJICH, MPOSBIATh TOTOBHOCTh PYKOBOJIHUTb, BBIMOJHSATH
MOPYYEHUs, TIOAIYUHATHCS;

* IUIAHUPOBATH OPraHW3AIMI0O COBMECTHON pPa0OTHI, ONMPENEeNATh CBOIO POJb (C Yy4ETOM NPEANOYTEHHH M BO3MOXKHOCTEH BCEX YYaCTHHUKOB
B3aUMO/JICHCTBUS), paCIpenesITh 3aJaud MEX]y WIEHaMU KOMAaH]Ibl, Y4acTBOBaTh B I'PYNNOBBIX (opMax paboThl (0OCYXJeHus, 0OMEH MHEHHUSIMH,
MO3TOBBIC IITYPMBI M HHBIE);

* BBIIIOJIHATH CBOIO YacTh pabOTHI, JOCTUTaTh KAYECTBEHHOI'O PE3ysbTara 0 CBOEMY HaIlpaBJICHUIO U KOOPAMHUPOBATH CBOM JEUCTBUS C APYr UMH
YJIeHaMU KOMaH/Ibl;

* OIICHMBATh KayeCTBO CBOErO BKJIaJa B OOLIMH MPOJYKT MO KPUTEPUSAM, CAMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIM YYaCTHUKAMU B3aWMOJEHCTBUS;
CpaBHMBATh PE3yJbTaThl C MCXOJHOM 3aJaueil M BKJIAJ KaKIOTO WieHa KOMaHJbl B JOCTWXEHHE PE3YJIbTaTOB, pa3leisiTh cpepy OTBETCTBEHHOCTH U
MPOSIBJIATH TOTOBHOCTH K MPEIOCTABIICHUIO OTUETA MEPE] IPYIION;

* OBJAJETh CHCTEMOM YHHBEpCaJbHBIX KOMMYHUKATHUBHBIX AECUCTBMH, KOTOpas obOecreunBaeT c(HOpPMUPOBAHHOCTH COLIMATIBHBIX HABBIKOB U
SMOIIMOHAIBHOTO UHTEJUIEKTa 00y4aroImuXcsl.

YHuBepcanbHble peryJiTUHBHbIE AelicTBUS

Camoopzanusayun:

* BBISBJISITH IPOOJIEMBI JUIsl PELIEHUS B )KM3HEHHBIX U YUEOHBIX CUTYaLUAX, UCIOJIb3Ysl OMOJIOTUYECKHE 3HAHUS;

* OPUEHTUPOBATHLCS B PA3IMYHBIX OXO01aX IPUHATHUS pelIeHUH (MHANBUAYATIbHOE, IPUHATHE PELICHUS B IPYIIe, IPUHATHE PELICHUH TPYNIOoN);

* CaMOCTOATEILHO COCTABIIATh AJITOPUTM PEIICHHs 3a7adu (WM €T0 YacTh), BHIOMPATH CMIOCO0 peleHus yueOHON OMOJIOTUYECKON 3a/1auu ¢ yIETOM
UMEIOIINXCSA PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh IIPE/JIaraéMble BapUAHThI PELLICHHI;

* COCTaBJIATH IUIAH ACUCTBUH (IUIaH peayn3aliy HAMEUYEHHOI'O aJIrOpUTMa DELICHHUs), KOPPEKTHPOBATH NPEAJIOKEHHBIN aIrOpUTM € Y4ETOM
MIOJIy4EeHHUs1 HOBBIX OMOJIOTMYECKUX 3HAHUHN 00 H3ydaeMOM OMOJIOTUYECKOM OOBEKTE;

* Ies1aTh BBIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

Camokonmpons (pehrexcusn):

* BJIaJIETh CIIOCOOAMH CAaMOKOHTPOJISI, CAMOMOTHUBALIMH U pe(IIeKCHu;

* JaBaTh aIEKBATHYIO OLICHKY CUTYallUU U MpeasaraTh I1aH €€ U3MEHEeHMs,

* YUUTBIBATh KOHTEKCT M IMPEIBUAETh TPYAHOCTH, KOTOPbIC MOTYT BO3HUKHYTh NpPHU pEIICHUU Y4eOHON OMOJIOTMYECKOM 3aiau, aJanTHpPOBATh
peleHre K MEeHSIOIMUMCS 00CTOSTEIbCTBAM;

* OOBACHATH NPUYMHBI JOCTHXKEHHs (HEIOCTM)KEHUS) Pe3yJbTAaTOB JEATENbHOCTH, JaBaTh OLEHKY NPHOOPETEHHOMY OIBITY, YMETbh HAXOJUTh
IIO3UTUBHOE B NIPOU30LIENANIEN CUTYyalluN;

* BHOCHTb KOPPEKTUBBI B JIEATEIIBHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, M3MEHHBIIUXCS CHUTYallUd, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIIMX
TPYIHOCTEN;

* OLIEHUBATh COOTBETCTBHE PE3YJbTaTa LIEJIU U YCIOBUSAM.

Imoyuonanvhvlii uHmMeNIEKM:

* pa3In4aTh, Ha3bIBATh U YIPABIATH COOCTBEHHBIMH SMOLIUSAMHU U SMOLUSMH JPYTUX;

* BBISBJISITh U aHAIM3UPOBATH MPUYMHBI SIMOLIHIA;

* CTaBUTH ce0s HAa MECTO JPYroro 4ejJoBeKa, IOHUMATh MOTUBBI U HAMEPEHUs JPyroro;



* pEeryaupoBaTh CIOCOO BBIPAKEHUS SMOLIUM.
Ilpunamue ceoa u opyzux:
* OCO3HAHHO OTHOCUTHCS K JPYTOMY YETIOBEKY, €r0o MHEHHIO;
* MPU3HABATH CBOE MPaBO HA OLIMOKY U TaKOE K€ MPaBo JAPYroro;
* OTKPBITOCTh ce0€ U IPYTHM;
* 0CO3HABaTh HEBO3MOKHOCTh KOHTPOJIUPOBATH BCE BOKPYT;
* OBJIAJIETh CHUCTEMOW YHHBEPCAIbHBIX YUYEOHBIX PEryJsTUBHBIX IACHCTBUN, KOTOpas oOecreuyuBaeT (POPMHUPOBAHUE CMBICIOBBIX YCTaHOBOK
JTUYHOCTH (BHYTPEHHSISI TTO3UIIMS JIMYHOCTH), U )KUZHCHHBIX HABBIKOB JTMYHOCTH (YIpaBICHUSI COOOM, CAMOUCIIUIUIUHBI, YCTOMYMBOTO TIOBEICHMUS).

HNPEIMETHBIE PE3YJIbTATbBI

S kuaace

* XapaKTepU30BaTh OMOJIOTHIO KaK HAyKy O >KUBOM MPUPOJIE; Ha3bIBATh MPU3HAKU )KHBOTO, CPABHUBATh OOBEKTHI )KUBOW M HEXKUBOM MPUPOIBL;

* IEPEUUCTIATH UCTOUHUKU OMOJIOTUYECKUX 3HAHMI; XapaKTepU30BaTh 3HAaU€HNE OUOJIOTMUECKUX 3HAHUH U1 COBPEMEHHOTO YeJIOBEKa; Mpodeccuu,
CBsi3aHHBIE ¢ Orostorueit (4—>5);

* MPUBOAMUTH MpHUMEPHI BKiIana poccuiickux (B Tom uucie B. . Bepuanckuii, A. JI. UmxkeBckuil) u 3apyOexHbIX (B TOM 4YHcie ApPUCTOTEIb,
Teodpact, ['unmokpar) yuéHbIX B pa3BUTHE OUOJIOTHH;

* UMETh MpEACTaBICHUE O BaXKHEUIINX OMOJOTHYECKHUX MpOLleccax U SBJICHUSAX: MUTaHHE, IbIXaHHE, TPAHCHIOPT BEIIECTB, Pa3/IpakUMOCTh, POCT,
pa3BuUTHE, IBUKEHUE, PA3MHOKEHHUE;

* MPUMEHATH OHOJIOTHYECKHE TEPMHUHBI M TMOHATHS (B TOM YMHCIE: >KMBBIE Tela, OMOJIOTHSA, SKOJIOTHS, IUTOJOTHUS, aHaTOMus, (U3MOJIOTHS,
Ouosoruueckas cucTeMaTHKa, KJIeTKa, TKaHb, OpraH, CUCTeMa OpPraHoB, OpraHHM3M, BUPYC, IBIKEHUE, MUTaHHE, (OTOCHHTE3, JIbIXaHUE, BBIJICICHUE,
pa3apaXuMoCTh, POCT, Pa3MHOKEHHUE, pa3BUTHE, cpeda OOWUTaHUS, HPUPOJIHOE COOOLIECTBO, HCKYCCTBEHHOE COOOIIECTBO) B COOTBETCTBUU C
IIOCTaBJIEHHOM 3a7jaueil U B KOHTEKCTE;

* paznuy4aTh 10 BHEUIHEMY BUIY (M300paxKeHHsIM), CXeMaM U OMMCAHUSAM J0sEPHBIC U sIepHbIE OPraHU3Mbl; pa3InyHble OMOJIOTHUYECKUE 0ObEKTbI:
pacTeHusi, >KUBOTHBIX, TPUObI, JIMIIAHHUKH, OAaKTepUH; MPUPOJIHBIE W HCKYCCTBEHHbIE COOOIIECTBA, B3aMMOCBSI3M OpPraHU3MOB B MPHUPOJHOM U
HCKYCCTBEHHOM COOOIIIECTBAX; MpeAcTaBUTENeH Qopbl U payHbl MPUPOAHBIX 30H 3eMIIH; TaHAMA(TH MPUPOIHBIE U KYIbTYPHbIE;

* MIPOBOJUTH OINHMCAaHUE OpraHu3Ma (pacTeHus, >KUBOTHOIO) MO 3aJlaHHOMY IUIaHY; BBIACNSATh CYIIECTBEHHbIE MPU3HAKH CTPOCHUS U TPOIIECCOB
KU3ZHEJEATEIbHOCTH OPraHU3MOB, XapaKTepHU30BaTh OPraHU3MbI KaK Teja >KMBOUW MPUPOJbI, EPEUUCIATh OCOOEHHOCTH PACTEHUM, KUBOTHBIX, T'pUOOB,
JTUIIAHHUKOB, OaKTepUi U BUPYCOB;

* pacKphIBaTh MOHATHE O cpeJie 0OMTaHus (BOJIHOM, HA3€MHO-BO3/1yLIIHON, TOYBEHHON, BHYTPHOPIaHU3MEHHOM), YCIOBUAX CPpebl OOUTAHHUS;

* IPUBOUTH IPUMEPBI, XapaKTEPU3YIOLIHE MPUCIIOCOOIEHHOCTh OPraHU3MOB K cpejie OOMTaHus, B3aUMOCBSI3M OPraHU3MOB B COOOIIECTBAX;

* BBIICJIATH OTIMYUTENbHbIE IPU3HAKU MPUPOIHBIX U UCKYCCTBEHHBIX COOOIECTB;

* apryMEHTUPOBATh OCHOBHBIC NpaBUIA MOBEAEHUS YEJIOBEKAa B NPUPOAEC U OOBACHATH 3HAUEHHE NMPHUPOJOOXPAHHON JEATENbHOCTH YENIOBEKa;
aHAJM3UPOBATH IVI00ATBHBIE HKOJIOTUUECKUE TPOOIEMBI;

* PacKphIBaTh POJIb OMOJIOTUHU B MPAKTHUECKON JAEATEIbHOCTH YEJI0BEKa;

¢ JACMOHCTPUPOBATL HAa KOHKPCTHBIX HNPUMCPAX CBA3b 3HAHUKW OHOJIOTHU CO 3HAHUSMH IIO MaTreéMaTUukKe, MPEAMCTOB T'YMAHUTAPHOI'O IHKIIA,
Pa3JIMIHBIMHA BUJIAMH UCKYCCTBA,



* BBITIOJHATD MPAKTUYECKHE PAOOTHI (MOUCK MH(POPMALIUHU C UCIIOJIb30BAHUEM PA3TUYHBIX HCTOYHUKOB; OMMMCAHNE OpraHu3Ma I0 33JaHHOMY IUIaHY)
1 J1abopatopHbie paboTh (paboTa ¢ MUKPOCKOIIOM; 3HAKOMCTBO C PAa3JIMYHBIMU CIIOCOOAMH M3MEPEHHUS 1 CPABHEHUS JKUBBIX 00BEKTOB);

* IPUMEHSTh METO/Ibl OHosIoruK (HaOII0ACHNUE, ONTMCAaHUE, KIIACCU(PHUKALUs, U3MEPEHUE, SKCIIEPUMEHT): MPOBOIUThH HAOJIOIEHUS 3a OpraHu3MaMmu,
ONMCHIBATh OMOJIOTMYECKHE OOBEKTHI, IPOLIECCHI U SIBJICHMSI; BHIIIOJIHATH OMOJIOTMUECKUN PUCYHOK M U3MEPEHUE OMOIOTMUECKUX 0ObEKTOB;

* BIIQJIETh MPUEMAMHU pabOTHI C YO, CBETOBBIM M IU(POBBIM MUKPOCKOIIAMH TPU PACCMATPUBAHUN OMOJIOTHYECKUX OOBEKTOB;

* coOmroaTh mpaBuia 0e30MacHOro Tpyzaa mpu padore ¢ y4eOHBIM M J1aOOPAaTOPHBIM 00OPYAOBAaHMWEM, XMMHUYECKOH MOCYIOH B COOTBETCTBHHU C
MHCTPYKUHUSAMHU Ha YPOKE, BO BHEYPOUHOU JIEATEIIBHOCTH; ¢ HMCIOJIb30BaTh MPHU BBIIIOJHEHUU YUEOHBIX 3a/laHUil HAy4YHO-TIOMYJISPHYIO JIUTEPATYpYy IO
OMOoJIOTHH, CIIpaBOYHBIE MaTepHabl, pecypcsl IHTepHeTa;

* CO3/1aBaTh MMCbMEHHBIE M YCTHBIE COOOIIEHUS, TPAMOTHO HCIIOJIb3Ys MOHATUIHBIN armapar u3ydaeMoro pasjesa OuoJioruu.

6 xnacc

e XapakTepHu30BaTh OOTAHUKY KaK OMOJIOTMUECKYIO HayKy, €€ pa3zielibl U CBSI3U C IPYTMMH HayKaMH U TEXHHUKOM;

e IPUBOJIUTH IPUMEPHI BKIIaa poccuiickux (B ToM yncie B. B. Jlokyuaes, K. A. Tumupsizes, C. I'. HaBamun) 1 3apyOeHbIX yUEHBIX (B TOM YHCIIE
P. I'yk, M. Manbnuru) B pa3BUTHE HayK O PACTEHUSX;

e IPUMEHATh OMOJOTMYECKHE TEPMUHBI U TOHSATHSA (B TOM 4ucie: OOTaHUKA, pacTUTENbHAasl KIETKa, pacTUTENIbHAas TKaHb, OpraHbl PacTEHUH,
cucTeMa OpPraHOB pacTEHHs: KOpeHb, MOOEr Modka, JIUCT, BUIOU3MEHEHHBIE OpPraHbl, IBETOK, IUIOJA, CEMs, PACTUTENIbHBIH OpraHU3M, MHHEPaJbHOE
NUTaHue, POTOCUHTE3, JbIXaHUE, POCT, PA3BUTHE, pA3MHOKEHHE, KIIOH, Pa3ipa)kuMOCTh) B COOTBETCTBHUHU C ITOCTABJICHHOM 3aJaueil U B KOHTEKCTE;

e OIUCBIBATH CTPOCHUE U KU3HEIEATENBHOCTh PACTUTEIBHOIO OpPraHu3Ma (Ha MpHUMepe NOKPBITOCEMEHHBIX MM LIBETKOBBIX): MOTJIOLIEHUE BOIBI U
MUHEpaJIbHOE MHUTaHuE, POTOCUHTE3, AbIXaHUE, TPAHCIOPT BELIECTB, POCT, PA3MHOXKEHHE, PA3BUTHE; CBSI3b CTPOCHMS BEr€TaTHBHBIX M T'€HEPAaTHUBHBIX
OpraHoOB pacTeHUil ¢ X QyHKUUAMU;

e Pa3IMyYaTh U OIUCHIBATH JKUBBIE M IepOapHbIe IK3EMIUIAPHl PACTEHUH MO 33JaHHOMY IUIaHYy, YacTH PACTEHHHM HO H300paXKEHMsM, CXEeMaw,
MOJIENISIM, MYJIsKaM, pelabeHbIM TabIuLam;

¢ XapaKTEepHU30BaTh NPU3HAKK PACTEHUM, YPOBHHM OPraHU3allUM PACTUTEIBHOIO OPraHU3Ma, 4acTU PACTEHUM: KIETKU, TKAHH, OpraHbl, CHCTEMBbI
OpraHoB, OpraHH3M;

e CPaBHUBATh PaCTUTENIbHbIE TKAHU U OpraHbl paCTEHUH MeX 1y co0oii;

e BBINOJIHATh IPAaKTUYECKUE U J1abopaTopHble pabOThl MO MOPGOJIOrUM U (PU3HOJIOTUU PACTEHHH, B TOM 4YHCIe PabOTHl ¢ MHKPOCKOIIOM C
MOCTOSIHHBIMU ((MKCUPOBAaHHBIMU) U BPEMEHHBIMU MUKpOIIpENapaTaMu, UCCIIEI0BATENIbCKUE PabOThl C UCHOJb30BAHUEM NMPHOOPOB U MHCTPYMEHTOB
nudposoii 1abopaTopuu;

e XapaKTepPHU30BaTh MPOLECCHI JKU3HEAEATEIILHOCTH PACTEHH: MMOTJIOIIEHUE BOJIbl U MUHEpAJIbHOE MUTaHuE, (POTOCUHTE3, bIXaHUE, POCT, Pa3BUTHE,
COcOOBI €CTECTBEHHOT'O M HCKYCCTBEHHOT'O BET€TATUBHOTO Pa3MHOKEHUS; CEMEHHOE Pa3MHOXKEHHUE (Ha MPUMeEpe MOKPHITOCEMEHHBIX, WIN [IBETKOBBIX);

e BBISIBJIATh IPUYMHHO-CJIEICTBEHHBIE CBA3M MEXIYy CTPOCHUEM M (YHKIHUSAMH TKaHEeWd W OpraHOB pacT€HUM, CTPOEHUEM U KU3HEIESTeTbHOCTHIO
pacTeHul;

e KJIaCCU(UIMPOBATH PACTEHHUS U UX YACTH MO Pa3HbIM OCHOBAHHSM;

e OOBSICHATH pOJIb PACTEHUH B NPUPOAE M JKU3HU 4YeNoBeKa: 3HaueHHEe (OTOCHHTE3a B NPHUPOJE U B KU3HM UEIOBEKa; OMOJIOTHYECKOE U
X034 CTBEHHOE 3HAUCHHE BUIOM3MEHEHHBIX MTOOETOB; X03IHCTBEHHOE 3HAYCHUE BET€TaTUBHOTO Pa3MHOXKEHHUS;

* IPUMEHSITH [TOJIyYEHHBIE 3HAHMSI JUIsl BBIPALLMBAHUS U PAa3MHOXKEHUS KYIbTYPHBIX PACTCHMI;



e UICTIOJIb30BAaTh METOJBI OHOJOTHU: TPOBOJUTH HAOMIONEHHS 3a pACTEHUSIMH, OIUCHIBATh PACTEHHs] M WX YacTH, CTaBUTh IPOCTEHIINe
OMOJIOTUYECKUE OIBITHI U SKCTIEPUMEHTHI;

e cOOMIOAATh TpaBmiia 0E30MaCHOTO TPyHAa MpU padoTe ¢ y4eOHBIM H JTa0OpaTOPHBIM O00OPYIOBAHHUEM, XMMHYECKOW MOCYI0M B COOTBETCTBHH C
WHCTPYKIUSMHU Ha YPOKE U BO BHEYPOUHOU AEATEIHHOCTH;

e JIEMOHCTPHPOBATh HAa KOHKPETHBIX MPHUMEpax CBSA3b 3HAHUN OHOJOTMH CO 3HAHMAMHU 10 MaTeMaTHhkKe, reorpaduu, TEXHOJIOTHH, MPEIMETOB
T'YMaHHUTAPHOTO LIHUKJIA, PA3INYHBIMHU BUJJAMH UCKYCCTBA;

e BJIa/IeTh NpuéMaMu paboThl ¢ OHooruueckor uHpopmanuen: GopMyaupoBaTb OCHOBaHUS JIJIsl U3BJI€UEHUs U 0000IIeHHs] HHQOPMALIMU U3 IBYX
HCTOYHHUKOB; TIPe0Opa30BhIBaTh MHPOPMALIUIO U3 OJJHON 3HAKOBOI CHCTEMEBI B IPYTYIO;

e CO3/1aBaTh MMCbMEHHBIE U YCTHBIE COOOIIEHMSI, TPaMOTHO MCIIOIb3Yys MOHATUIHBIN anmnapaT U3y4aeMoro pasjesa OHMoJI0ruH.

7 kaacce

* XapaKTepu30BaTh MPUHIUIBI KJIacCU(UKALNUN PACTEHUN, OCHOBHBIE CHCTEMAaTHYECKHE TPYIIbl pacTeHUH (BOJOPOCIH, MXH, IJIayHbI, XBOILH,
MAaOPOTHUKH, FTOJIOCEMEHHBIE, TOKPBHITOCEMEHHBIE UJIH 1IBETKOBHIE);

* IPUBOJUTH MpUMEpPHI BKJIaaa poccuiickux (B ToM uncie H. Y. Basunos, Y. B. Muuypun) u 3apy6exubix (B Tom uucie K. Jlunneit, JI. TTacrep)
YUEHBIX B pa3BUTHE HAYK O pacCTEHUSX, TpuOax, TUIIaifHUKaX, OaKTepUsX;

* IPUMEHATH OWOJIOTMYECKHE TEPMHUHBI U MOHATHS (B TOM dYHcie: OOTaHMKA, SKOJOTHS PACTeHUM, MUKOJIOTHS, OAKTEpHOJIOTHS, CHCTEMaTHKa,
LapCTBO, OTAEN, Kiacc, CEMENUCTBO, poJ, BUJ, KU3HEHHas (opMa pacTeHMii, cpea OOUTaHus, PaCTUTENbHOE COOOIIECTBO, BBICIINE PACTEHHUS, HUBIINE
pacTeHus, ClIOpOBbIE PACTEHMsI, CEMEHHBbIE PACTEHHMsI, BOJOPOCIHU, MXH, IUIAYHbI, XBOIIY, MAlOPOTHUKHU, FOJIOCEMEHHbIE, TOKPHITOCEMEHHbIE, OaKTEepUH,
rpuOBbI, JIMINIAHHUKN) B COOTBETCTBUH C TTOCTABJICHHOM 3a/1a4eii U B KOHTEKCTE;

* pa3nuyYaTh U ONMCHIBATh KHMBBIE U TepOApHBIC AK3EMIUISPHl PACTCHUU, YaCTH PACTEHUN MO H300pa)KeHHSM, CXeMaM, MOJENAM, MYJsKam,
penbedHBIM TabJIUIIaM; TPUOBI TT0 U300pAKESHUSIM, CXeMaM, MYJIsDKaM; OaKTepruu 10 H300paKeHUsIM;

* BBISIBJIAATH IIPU3HAKHU KJIACCOB MOKPHITOCEMEHHBIX HIIU I[BETKOBBIX, CEMEUCTB JABY0JbHBIX U OJTHOJIONBHBIX PACTEHUM;

* ONpENeNATh CUCTEMAaTUYECKOE IOJIOKEHHWE PpACTUTEIBHOTO0 oOpraHu3Ma (Ha MpUMEpe MOKPHITOCEMEHHBIX, WM LBETKOBBIX) C IOMOIIbIO
OTIPEICTUTEIbHON KapTOUKH;

* BBINOJHATh MPAKTUYECKUE W JabOpaTOpHbIE pabdOTHI MO CHCTEMAaTHUKE PACTEHH, MUKOJIOTMM M MHKPOOHOJOTHMU, B TOM YHCIE PabOThI C
MHUKPOCKOTIOM C MOCTOSIHHBIMH ((PUKCUPOBAHHBIMU) U BPEMEHHBIMH MHKpOIIpENapaTaMu, UCCIEI0BaTENbCKIE Pa0OThl C HUCIIOJIB30BAHUEM MPUOOPOB U
HMHCTPYMEHTOB U (PpoBoii JabopaTopuu;

* BBIJICNIATD CYIIECTBEHHBIC TPU3HAKU CTPOCHHUS U KUZHEICITEIbHOCTH PacTeHui, OakTepuil, rpu0OOB, TUIIANHUKOB;

* IPOBOJUTH OIMCAHME U CPAaBHUBATh MEX1y COOOM pacTeHus, TpHOBbI, IUIIAHHUKY, OAKTEpPUU MO 33aJaHHOMY IUIaHY; JeflaTh BBIBOJBI Ha OCHOBE
CpaBHEHMS;

* OIMCHIBATh YCIOKHEHUE OpPraHU3allMi PacTeHUH B X0JI1€ SBOJIIOLIMU PACTUTENBHOTO MUpPA Ha 3eMIle;

* BBISIBJISITH YEPThI IPUCIIOCOOICHHOCTH PACTEHUN K cpeie OOMTaHMs, 3HaU€HUE HKOJIOTHIECKUX (PaKTOPOB JUIS PaCTEHHIA;

* XapaKTepu30BaThb pACTUTENIbHBIE COOOIIECTBA, CE30HHBIE W TIOCTYMATElbHbIE M3MEHEHUS PACTUTENbHBIX COOOIIECTB, PaCTUTEIbHOCTD
(pacTUTENBHBIN IOKPOB) NPUPOJHBIX 30H 3EMIIH;

* IPUBOJIUTH NPUMEPHI KYJIbTYPHBIX PACTEHUH M MX 3HAUYEHHUE B )KM3HM YEJIOBEKA; IOHUMATh IPUYUHBI U 3HATh MEPbl OXPaHbl PACTUTEIILHOTO MU pa
3emnu;



* pPacKpbIBaTh POJIb PacTEHHH, IpuOOB, TUIIAHHUKOB, OAKTEpUH B MPUPOIHBIX COOOIIECTBAX, B XO3SHUCTBEHHOU NEATEIHLHOCTH YEJIOBEKA U €ro
MMOBCEIHEBHOM JKU3HU;

* JIEMOHCTPHPOBATh Ha KOHKPETHBIX MpPHUMEpax CBsA3b 3HAHWA OWOJIOTMH CO 3HAHMUSAMHU IO MaTreMaTHKe, (HU3UKe, reorpaduu, TEXHOJOTHH,
JUTEpaType, U TEXHOJIOIUH, IPEAMETOB TYMAaHUTAPHOTO LIMKJIA, PA3JIMYHBIMU BUAAMU UCKYCCTBA;

* WCIOJB30BATh METO/AbI OMOJIOTMH: MPOBOIUTH HAONIONEHHS 32 pacTEHUSMH, OaKTepHsAMH, TpHOaMH, IUIIAHHUKAMH, ONHCHIBATh WX, CTaBHUTH
MPOCTEHIINE ONOJIOTMYECKUE OTIBITHI U SKCIIEPUMEHTHI;

* coOMOIaTh TpaBuiaa 0€30MacHOTO TPyAa MpH pabdoTe ¢ Y4eOHBIM U JTaOOpaTOPHBIM O00OPYIOBAHUEM, XUMHUUECKOW TIOCYJOM B COOTBETCTBUM C
MHCTPYKLHUSMHU Ha YPOKE U BO BHEYPOUHOU JIEATEILHOCTH;

* BIAJCTh NMpuéMaMu paboThl ¢ Ouojornyueckor wHopMaImeil: GopMyIupoBaTh OCHOBAHUA I M3BJICUEHUS U 0000IeHUs WHGOPMAIUU U3
HECKOJIbKUX (2—3) UCTOYHHMKOB; MpeoOpa30BbIBaTh HH(OPMALIMIO U3 OJTHOM 3HAKOBOM CHCTEMBI B IPYTYIO;

* CcO3/1aBaTh NMHCbMEHHbIE U YCTHBIE COOOIIEHHS, IPAMOTHO MCIOJb3ys MOHATUWHBIM amnmapaT M3ydyaeMoro paszjeiia OMOJIOTHH, CONPOBOXKIATh
BBICTYIUICHHE MTpe3eHTalNel ¢ y4ETOM 0COOEHHOCTEH ayAUTOPUH CBEPCTHUKOB.

8 kuacce

e APAKTEPU30BATH 300JIOTHIO KaK OMOJIOTHUECKYIO HAYKY, €€ pa3zelibl U CBSI3b C IPYTHMH HayKaMHU U TEXHHUKOM;

e XapaKTepHU30BaTh MPHUHIMIBI KIACCU(PUKAUU >KUBOTHBIX, BUJ KaK OCHOBHYIO CHCTEMATHYECKYIO KaT€rOpHI0, OCHOBHBIE CHCTEMAaTHYECKHE
IPYIIIBI )KUBOTHBIX (MPOCTEHINE, KUILIEYHOIOJIOCTHBIE, MJIOCKHUE, KPYIJIble U KOJIbYaThle YePBU; YWICHUCTOHOTHE, MOJIIIOCKH, XOPOBBIE);

e IPUBOJUTH TpUMEPHI BKIaga poccuiickux (B Tom umcie A. O. Kopanesckuii, K. W. CkpsOun) u 3apyOexxnpix (B ToM umucie A. JIeBeHTYK,
K. KioBbe, D. ['ekkenb) ya€HBIX B pa3BUTHE HAYK O )KHBOTHBIX;

e IPUMEHSTh OUOJIOTUYECKHE TEPMHUHBI M TOHATUS (B TOM YHCIE: 300JI0THS, SKOJOTHUS >KMBOTHBIX, STOJIOTHS, IaJI€0300JI0THs, CHCTEMAaTHKa,
LAapCTBO, TUI, OTPSA, CEMEUCTBO, POJI, BUJI, ’KUBOTHAs KJIETKA, )KUBOTHAsI TKaHb, OPTaH )KUBOTHOI'O, CUCTEMbl OPraHOB KMBOTHOTO, )KUBOTHBIN OpraHu3M,
MUTaHUE, AbIXaHUe, POCT, pa3BUTHE, KPOBOOOpaIleHHe, BbIJICIICHNE, OII0pa, ABI)KEHHE, PAa3MHOKEHHUE, TAPTEHOTEeHE3, Pa3IpakuMOCTh, pedaeKc, opraHbl
YyBCTB, [TOBEACHUE, Cpeia OOUTaHUSI, TPUPOJTHOE COOOIIECTBO) B COOTBETCTBUH C OCTABIICHHON 3aaueil U B KOHTEKCTE;

e PacKpbIBaTh OOIIKE MPU3HAKU KUBOTHBIX, YDOBHH OpraHU3alluH >KHBOTHOTO OpraHu3Ma: KJIETKH, TKaHU, OPraHbl, CHCTEMbI OPTaHOB, OpPraHU3M;

e CPaBHHUBATh KUBOTHBIC TKAHU M OPraHbl )KUBOTHBIX MEXKIY COOOI;

e OTIMCHIBATh CTPOCHUE U JKU3HENEATEIBHOCTh KUBOTHOTO OpraHM3Ma: ONopy M JBUKEHHE, MUTAHWE U NHIIEBApEHUE, JbIXaHWE U TPAHCHOPT
BEIIECTB, BBIJCIICHUE, PETYIIALNIO U MTOBEJCHHE, POCT, PA3MHOKEHHE U PA3BUTHE;

e XapaKTepHU30BaTh MPOIIECCHI KU3HEIEATEIILHOCTH KUBOTHBIX M3y4aeMbIX CHCTEMATHYECKUX TPYII: JIBWXKEHUE, MUTAHUE, bIXaHHe, TPAHCIOPT
BEIIECTB, BBIJICNICHUE, PETYIALINIO, TIOBEJCHHE, POCT, Pa3BUTHE, PAa3MHOKECHHE,

e BBISIBIISITh NIPUYMHHO-CIICJICTBEHHBIE CBSI3M  MEXIY CTPOCHHEM, IKHU3HEACATEIbHOCThIO W CpelAoid OOUTaHHUS IKUBOTHBIX H3Yy4aeMBbIX
CUCTEeMAaTUYECKUX T'PYIII;

e pa3nMyaTh U OMHUCHIBATh JKUBOTHBIX HM3y4a€MbIX CHCTEMAaTUYECKUX TPYMIM, OTACIbHBIE OPraHbl U CUCTEMBl OPTaHOB IO CXEMaM, MOJEINSM,
MYJIISDKaM, pelbeHBIM TabIUIaM; POCTEUIITUX — M0 H300PaKEHUSAM;

e BBISIBIISITH MPU3HAKH KJIACCOB YJICHHCTOHOTUX U XOPJIOBBIX; OTPSIOB HACEKOMBIX U MIIEKOTUTAIOMIHX;



e BBITIOJIHATH MPAKTHYECKUE U JTabopaTopHbIe paboThl M0 MOP(HOJIOTHH, aHATOMHH, (PU3HOJIOTUN M MOBEJICHHUIO KUBOTHBIX, B TOM YHCIe paboThl ¢
MHUKPOCKOTIOM C MOCTOSIHHBIMHU ((PMKCHPOBAHHBIMU) M BPEMEHHBIMH MHKpOIpenapaTaMu, UCCIEI0BATEIbCKHE pabOThl C MCIOJIBb30BaHUEM NMPHOOPOB H
HMHCTPYMEHTOB LIU(PpoBOI JabopaTopuu;

e CPAaBHUBATh MPEJICTABUTENICH OTJACIBHBIX CUCTEMAaTHUECKUX TPYII )KUBOTHBIX H JIEJIaTh BHIBOJIBI HA OCHOBE CPAaBHEHHS,

e KJ1aCCU(HUIMPOBATH )KUBOTHBIX HA OCHOBAaHHH OCOOEHHOCTEH CTPOCHHUS;

e OIIHMCHIBATH YCIIOKHEHUE OPTraHU3alliH )KUBOTHBIX B XOJI€ SBOJIIOLIMH KUBOTHOTO MUpa Ha 3eMIie;

e BBISIBIIATH YEPTHI MTPHUCIIOCOOICHHOCTH )KUBOTHBIX K Cpe/ie OOMTaHMUs, 3HAUEHHE IKOJIOTHUECKUX (PaKTOPOB VISl ’KUBOTHBIX;

e BBISIBJISATH B3aMMOCBSI31 )KUBOTHBIX B TIPUPOIHBIX COOOIIECTBAX, TN ITUTAHMS,

e YCTaHABIIMBATh B3aMMOCBSI3H )KUBOTHBIX C PACTEHUSMHU, TPUOaMU, TUIIAHHUKaMA U OaKTEpUSMHU B IIPUPOTHBIX COOOIIECTBAX;

e XapaKTEePH30BaTh KUBOTHBIX PUPOIHBIX 30H 3eMJIH, OCHOBHBIE 3aKOHOMEPHOCTH PACIIPOCTPAHEHHSI KUBOTHBIX T10 TUIAHETE,

e PaCKpHIBATh POJIb )KUBOTHBIX B IPUPOJIHBIX COOOIIECTBAX;

e PaCKpBIBaTh POJIb TOMAITHUX W HEMPOJIYKTUBHBIX KHBOTHBIX B )KU3HHU YEJIOBEKA; POJIb MPOMBICTIOBBIX )KUBOTHBIX B XO3SIMICTBEHHOH JEATEIBHOCTH
YeJI0BeKa U €T0 MOBCETHEBHOM JKU3HU; OOBICHATH 3HAYCHNE )KUBOTHBIX B TIPUPOJIC M XKU3HH YEIIOBEKA;

e TIOHUMATh MIPUYUHBI U 3HATH MEPHI OXPAHbBI )KUBOTHOTO MUPA 3EMIIH;

e JIEMOHCTPHPOBATh Ha KOHKPETHBIX MPUMEpPaxX CBS3b 3HAHWN OWOJIOTHH CO 3HAHWSAMH IO MareMaTHuke, GU3NKe, XUMUH, TeorpaQuu, TEXHOJIOTHH,
IPEAMETOB TYMAaHUTAPHOTO IIMKJIOB, Pa3INYHBIMU BUIAMHU HCKYCCTBA;

e ICIIOJIb30BAaTh METOJbI OMOJIOTHHU: MPOBOJUTH HAOMIONCHUS 3a )KMUBOTHBIMH, OTHCBHIBATh )KMBOTHBIX, UX OPTaHbl M CHCTEMBI OPTraHOB; CTABHUTh
npocTeie GMOJOrHYeCcKNe OTBITHI U SKCIIEPUMEHTHI;

e COONIIOIATh TIpaBUJIa 0€30MacHOro Tpyda Mpu paboTe ¢ yueOHBIM M JaOOpaTOPHBIM O0OPYIOBAHHEM, XUMUUYECKOW TOCYJOW B COOTBETCTBUH C
MHCTPYKIMSMH Ha YPOKE U BO BHEYPOUHOH JIESTEILHOCTH;

e BIIIETh NpuUéMaMu pabOTHl ¢ OmosiorMueckoil mHpopMarmeil: GopMyIHpOBaTh OCHOBAHUS IJIS M3BJICUYEHUS M 000OUIeHHs HHPOpPMALMU W3
HECKOJIBKUX (3—4) HCTOYHUKOB; MPe0Opa30BhIBATH HH(OPMALIUIO U3 OJJHOM 3HAKOBOM CHCTEMBI B IPYTYIO;

e CO3/1aBaTh NMHCHMEHHBIE M YCTHBIE COOOIIEHHS, T'PAaMOTHO HCIIOJNB3Yys MOHATHHHBIA ammapaT W3y4aeMoro pasjena OHOJIOTHH, COIPOBOXKAAThH
BBICTYIUICHHE TIPE3CHTAINEH ¢ y4ETOM 0COOCHHOCTEH ayTUTOPUU CBEPCTHHUKOB.

9 k1ace

* XapaKTepHU30BaTh HAYKU O YeJOBEKe (aHTPOMOJIOTHIO, aHATOMUIO, (PU3UOJIOTUIO, MEIUIMHY, TUTHEHY, SKOJIOTHIO YelloBeKa, IICUXOJIOTHIO) U UX
CBSI3M C JPYTMMHU HayKaMH U TEXHUKOM;

* OOBSCHATD MOJIOKEHHE YEJIOBEKA B CUCTEME OPraHHMYECKOro MUPA, €ro MPOUCXOKICHUE; OTIMYMS YeIOBEKa OT KUBOTHBIX; IPUCIIOCOOIEHHOCTh K
Pa3IUYHBIM 3KOJIOTUYECKUM (DaKTOpaM (UesIOBEYECKHE pachl U aalTUBHBIE TUIIBI JIFO/IEH); POJCTBO YEIOBEUYECKUX PaC;

* IPUBOAUTH NMpUMEpPHI BKIaga poccuiickux (B ToMm uucie M. M. Ceuenos, U. I1. [1aBnos, 1. Y. Meunukos, A. A. Yxtomckuii, I1. K. AHoxuHn) n
3apyoexxHbIx (B ToM umcie Y. I'appeit, K. bepnap, JI. Ilactep, Y. /lapBuH) yu€HBIX B pa3BUTHE IpPEJICTABICHUH O MPOUCXOXKJICHUM, CTPOCHHUH,
KU3HEJEATEIbHOCTH, IOBEIEHNH, KOJIOTUH YEJI0BEKA;

* IPUMEHATh OMOJIOTUYECKUE TEPMHUHBI U MOHATHUS (B TOM YHCIE: IIUTOJIOTHs, TUCTOJIOTUS, aHATOMHI YeJIOBeKa, (PU3HOJIOTHS YeJIOBEKa, TUI'H €Ha,
aHTPOTIOJIOTHUS, HKOJIOTHsI YeJOBeKa, KJIeTKa, TKaHb, OpraH, CUCTEeMa OPraHoB, MUTaHUE, JbIXaHUE, KpOBOOOpalleHHe, 0OMEH BELIECTB M NPEBpAIIEHUE



SHEPTUH, ABIKEHHE, BBIICIICHUE, POCT, Pa3BUTHE, IOBEACHUE, PA3MHOXKEHHE, Pa3IPaXKUMOCTh, PEryJisilus, TOMEOCTa3, BHYTPEHHSS cpe/la, MIMMYHHUTET) B
COOTBETCTBUU C MMOCTABJIECHHOM 3a/1a4€ii U B KOHTEKCTE;

* IIPOBOJIUTH OINUCAHKE IO BHEIIHEMY BUAY (M300paKeHHI0), CXeMaM OOLIUX MPU3HAKOB OPraHW3Ma YeJ0BeKa, yPOBHEHN €ro opraHu3aluu: KIETKH,
TKaHH, OpraHbl, CHCTEMbI OPTaHOB, OPraHH3M;

* CPaBHUBATH KJIETKU PA3HBIX TKaHEH, IPYII TKAHEH, OPraHbl, CHCTEMBI OPTaHOB YEJIOBEKA; MPOIECCHI KU3HENEATSIFHOCTH OPraHu3Ma 4eI0BeKa,
JIeTIaTh BBIBOJIBI HA OCHOBE CPAaBHEHHS;

* pa3nuyarh OWOJIOTMYECKH aKTHBHBIE BEUIeCTBAa (BUTaMHUHBI, (PEPMEHTBHI, TOPMOHBI), BBIBISATH HX pPOJIb B TIpolecce oOMeHa BEIIECTB H
MIPEBPAIICHUS SHEPTUH;

* XapaKTepH30BaTh OMOJIOTHYECKUE MPOIECChl: OOMEH BEIIECTB W INPEBpAIlCHUE DYHEPTUH, MUTAHUE, JbIXaHHe, BBIJCICHHE, TPAHCIOPT BEIIECTB,
JBWKEHUE, POCT, PEryisnus GyHKINH, IMMYHUTET, TOBEJICHUE, Pa3BUTHE, PA3MHOKCHUE YEIIOBEKA,;

* BBISIBIISATH IPHYMHHO-CIIEICTBEHHBIE CBS3H MEXIYy CTPOCHHEM KIIETOK, OPraHOB, CHCTEM OPTaHOB OpraHM3Ma 4elloBeKa M WX (PYHKIIUSIMH; MEXTY
CTPOCHHUEM, KHU3HEIEATSITLHOCTBIO M CPENIO OOMTAHMUS YeTI0BEKa;

* IPUMEHSATH OMOJIOTHYECKUE MOJICIH TSl BBISIBIICHUSI 0COOCHHOCTEH CTPOSHHSI M YHKIIMOHHUPOBAHUSI OPTAHOB U CHCTEM OPTaHOB YeJIOBEKa;

* OOBSCHATH HEHPOTYMOPATBHYIO PETYISIIHIO MPOIIECCOB KU3HEEATETLHOCTH OpraHu3Ma 4eJI0BeKa;

* XapaKTepHU30BaTh W CPaBHUBATh OE3YCIOBHBIE M YCIOBHBIC peQIIEKCHI; HACICACTBEHHBIE W HEHACIEJICTBEHHBIE MNPOTPAMMBI TIOBEICHUS;
OCOOEHHOCTH BBICIICH HEPBHOW NEATEIBHOCTH YeJIOBEKA; BUIbI MOTPEOHOCTEN, MaMsITH, MBILIUICHUS, PEUYH, TEMIIEPAMEHTOB, SMOLUH, CHA; CTPYKTYpPY
(YHKIIMOHATBHBIX CUCTEM OpraHU3Ma, HallPaBJICHHBIX Ha JIOCTH)KEHUE TIOJIE3HBIX MPUCIIOCOOUTENLHBIX PE3YIbTaTOB;

* pa3nM4aTh HACJICACTBCHHBIC W HEHACIICJICTBEHHbIE (MH(EKIIMOHHBIC, HEMH(EKIIMOHHBIE) 3a00J€BaHUs YEIOBEKa, OOBSCHATh 3HAYCHHE MEP
podUIAKTUKH B TIPEIYIPEKICHUN 3a0071€BaHUN YEIIOBEKA;

* BBINIOJIHATH MPAKTUYECKHE U JIabopaTopHbIe pabOThl MO0 MOPGOJIOTUH, aHATOMUM, (PU3UOJIOTUN U TIOBEJICHUIO YEIOBEKa, B TOM 4YHcJje paboThl C
MHUKPOCKOTIOM C MOCTOSIHHBIMH ((PUKCUPOBAHHBIMU) U BPEMEHHBIMH MHKpOIIpErapaTaMu, UCCIeI0BaTEIbCKIE pabOThl C HUCIIOJIb30BAHUEM MPUOOPOB U
HMHCTPYMEHTOB LIU(PpoBoi JabopaTopuu;

* pemaTth KauyeCTBEHHbIE W KOJIMYECTBEHHBIC 3a[aud, MCMOJb3ysd OCHOBHBIC MOKA3aTENH 370POBbS UYEIOBEKa, MPOBOJUTH PACUEThl U OIICHUBAThH
MOJIy4YE€HHBIE 3HAUCHUS;

* Ha3bpIBaTh U AapPryMEHTHUPOBATH OCHOBHBIC MPUHIUIBI 3J0POBOrO OOpa3a KU3HU, METOMAbl 3allUThl M YKPEIUICHHUS 3J0pOBbs UEIOBEKa:
cbamaHCHpOBaHHOE MUTaHHE, COOIIOJCHHWE NPaBUI JIMYHOW TUTHEHbI, 3aHATHS (DU3KYIBTYpOH M CIOPTOM, palloHalbHas OpraHu3anus Tpylda H
MIOJIHOIIEHHOT'O OT/IbIXa, TO3UTUBHOE SMOIIMOHATIBLHO-TICUXHUUECKOE COCTOSHHE;

* HCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHUA W YMEHHUA JUId COOMIOJCHMs 3J0pOBOrO oOpa3a >KM3HH, COAJIaHCUPOBAHHOTO NHUTAaHUA, (HU3HUECKOI
aKTUBHOCTH, CTPECCOYCTOMUNBOCTH, ISl UCKITFOUEHUS BPEIHBIX IPUBBIYEK, 3aBUCUMOCTEH;

* BIa/IeTh NMpuUéMaMU OKa3aHUS MEPBOM MOMOIIM YETOBEKY MpHU MOTEpe CO3HAHUS, COJIHEYHOM M TEIUIOBOM ylape, OTPaBICHHH, YTOIUICHUH,
KPOBOTEUEHUH, TPaBMaxX MATKUX TKaHEH, KOCTEH CKeJleTa, OpraHOB YyBCTB, 0KOTAX U OTMOPOKECHHUSIX;

* ISMOHCTPHUPOBATh HA KOHKPETHBIX MIPUMEpaX CBSI3b 3HAHUIN HAYK O YENIOBEKE CO 3HAHHSIMH MPEIMETOB €CTECTBEHHO-HAYYHOTO U TYMAHUTAPHOTO
IIUKIIOB, PA3JTUYHBIX BUJOB HCKycCTBa; TexHooTUr, OBXK, pusndeckoil KynbTyphI;

* UCIIOJIb30BAaTh METO/IbI OMOJIOTHHN: HAOIOIaTh, U3MEPSTh, OMMCHIBATH OPTAHU3M YEJIOBEKa U MPOIIECCHI €T0 KU3HEEATEIbHOCTH;

MIPOBOJUTH MPOCTEHIIINE NCCIIEIOBAHNS OPraHu3Ma YelI0BEKa U OOBSICHITh UX PE3YIIbTATHI,



* coOmoaaTh mpaBmia 0€30MacHOr0 TpyAa Mpu padore ¢ y4eOHBIM U JTaOOpaTOPHBIM 000PYIOBAaHMEM, XMMHUYECKOW MOCYIOH B COOTBETCTBHU C
MHCTPYKIUSIMU HAa YPOKE U BO BHEYPOUHOM JESATEIBHOCTH;

* BiaJMeTh npuémMamu paboThl ¢ OWoorHYeckoi mHpopMammen: GopMyIUpOBATh OCHOBAHWS IS W3BICYCHUS W 0000meHUs WHDOpPMAIUU W3
HECKOJIBKUX (4—5) MCTOYHUKOB; MTPEOOPa30BhIBaTh WH(GOPMAIIUIO U3 OJHOW 3HAKOBOW CHCTEMBI B JPYTYIO; MPeoOpa3oBhIBaTh MHPOPMAIUIO U3 OJHOU
3HAKOBOU CUCTEMBI B IPYT'YIO;

* CO3/1aBaTh NMUCHMCHHBIC W YCTHBIC COOOIICHUS, IPAMOTHO WCIIOJB3Yys MOHATUWHBIA ammapaT W3y4eHHOTO pa3jelia OMOJIOTHH, COTPOBOXKIATH
BBICTYIUICHUE MPE3CHTAINEH C YIETOM 0COOCHHOCTEN ayIUTOPUU CBEPCTHUKOB.

COJEPKAHUE YYEBHOT' O ITIPEJIMETA

5 KJIACC (34 yaca)

1. Buosiornss — Hayka o :xkuBoii npupoae [lonstue o xxu3uu. [lpu3HaKy )KUBOro (KJI€TOUYHOE CTPOEHUE, MUTAHUE, JbIXaHUE, BBIJCIIEHUE, POCT U
ap.). OOBEKTHI )KUBOM M HEXUBOM MPUPOIBI, UX cpaBHEeHHUE. JKuBas U HEXUBas IpUPOJia — €IUHOE Liesnoe. buonorus — cuctema Hayk O KUBOM MpUpPoOJIE.
OcHoBHbIE pa3fenbl 61ooruu (60TaHMKa, 300JI0THs, SKOJIOTHUS, LIMTOJIOTUS, aHaToMusl, ¢pusnonorus u ap.). [Ipodeccun, cBa3annbie ¢ Ouosioruei: Bpady,
BETEpPHUHAp, MCUXOJIOT, arpOHOM, >KUBOTHOBOJ U Ap. (4—5). CBs3p OuoJIOTUH C IPYTMMHM HaykKaMM (MaTteMartuka, reorpadus u ap.). Poias 6uonoruu B
MTO3HAHUU OKPYXKAIOLIETO MUPA U IPAKTUYECKOMN NEATEIBHOCTA COBPEMEHHOTO YEIIOBEKA.

Kabuner 6unonoruu. [IpaBuia moBeneHust u paboThl B KaOWHETE ¢ OMOJOTUYECKUMH TPUOOPAMH M HHCTPYMEHTaMHU.

buosiornyeckue TEepMHMHBI, MOHATHS, CUMBOJIBL. VcTouHuKHM Ouosorunueckux 3HaHMd. [lowck MHGpOpMaLMU C HUCMOJIB30BAaHUEM Ppa3IMUHBIX
HCTOYHUKOB (Hay4HO-IIOMYJIsIpHAs INTepaTypa, CpaBO4YHUKH, VIHTEpHeT).

2. MeTtoabl u3y4yeHusi kUBOil nmpupoabl HayuHble MeTOJbl M3ydeHUs KMBOW HPUPOABI: HAOIIOJEHHE, SKCIIEPUMEHT, OIMCAHUE, U3MEPEHHE,
Kjaccu(ukanus. Y CTpoiCTBO yBeIUUUTENIbHBIX IPUOOPOB: JIyIbl U MUKpockomna. [IpaBuia paGoThl ¢ yBeIMUUTEIbHBIMU TPUOOPAMHU.

Mertoa onucanust B OMOJIOIUM (HArJISAHBIN, CIOBECHBIN, cXeMaTHUeCKuil). MeTol u3MepeHus (MHCTpYMEHTHI U3MepeHus). Meroa Kinaccupukanuu
OpraHu3MOB, IPUMEHEHHE ABOMHBIX Ha3BaHUIl oprann3MoB. HabioieHre 1 3KcliepuMeHT KakK BeAyLue METO bl OMOJIOTHu.

Jlabopamopnvie u npakmuyeckue pabomul

1. U3ydyenue nabopatopHOro obopynoBaHMs: TEPMOMETpBI, Bechl, yamku Ilerpu, mpoOupku, mensypku. [IpaBuna paboTsl ¢ 060pyr1OBaHHEM B
LIKOJIbHOM KaOuHeTe.

2. O3HaKOMJIEHHE C YCTPOMCTBOM JIyIbl, CBETOBOTO MUKPOCKOIIA, IIPaBUIa pabOThl C HUMHU.

3. O3HakOMJIEHHE C pacTUTENIbHBIMU W JKMBOTHBIMHM KJIETKaMHU: TOMaTa M apOy3a (HaTypajibHble Ipenapathl), HHPY30puu TY(eIbKU U THIPbI
(roToBBIE MUKpONpENapaThl) ¢ HOMOIIBIO JIYIbl U CBETOBOTO MUKPOCKOIIA.

DKCKypcuu unu u0eoIKCKypcuu

OBnajieHre MeTo1aMu U3y4€HUs )KMBOM MPHUPO]Ibl — HAOIIOIEHUEM U HKCIIEPUMEHTOM.

3. OpranusmMsbl — TeJIa )KHBOI NPHPOIbI

[Tonsitue 06 opranusme. JlosiiepHble U sA€PHBIE OPIaHU3MBI.

Knerka u e€ otkpsiThe. KiierouHoe crpoeHue opraHu3MoB. Lluronoruss — Hayka o kietke. KileTka — HaumMeHblIass €IMHUIIA CTPOEHUS M
KHU3HEIATENbHOCTH OpraHu3MoB. CTpPOECHHUE KIIETKH 1101 CBETOBBIM MUKPOCKOIIOM: KJIETOYHAast 000JI09Ka, IIUTOIIIA3Ma, SpO.

OAHOKIIETOUHBIE U MHOTOKJIETOYHBIE OpraHu3Mbl. KIeTku, TkaHu, OpraHbl, CACTEMBI OPTaHOB.



KuznenesarensHocTh OpraHn3MoB. OCOOEHHOCTH CTPOCHUS M MPOIIECCOB KU3HEACATEIILHOCTH Y PACTCHUH, )KUBOTHBIX, OaKTepuil 1 TpuOOB.
CBoiicTBa OpraHM3MOB: NHUTAHUE, JIBIXaHUE, BBIJCICHNE, JBIKEHHE, PA3MHOKEHHUE, Pa3BUTHE, Pa3IpaXUMOCTbh, IPUCIIOCOOICHHOCTh. Opranusm
— €JJMHOE LIeJIOoe.
PaznooOpasue opranu3mMoB U WX KiIacCUpHUKAIMs (TaKCOHBI B OMOJIOTHH: IAPCTBA, THITHI (OTAEIBI), KIACCHI, OTPSAIBI (MMOPSIKH), CEMEHCTBA, POJIBI,
BUJbl. bakTepun u BUpycHl Kak (pOpMBI )KU3HU. 3HaYeHHE OAKTEpHUl U BUPYCOB B MPUPOJIE U B )KU3HH YEJIOBEKA.
Jlabopamopuvie u npakmuyeckue pabomul
1. 3ydeHue KIeTOK KOKUIIbI YEHTYH JIyKa MO/JI JIyIIOM U MUKPOCKOIIOM (Ha MPUMEpE CaMOCTOSTEIbHO IPUTOTOBIEHHOTO MUKpOIIpenapara).
2. O3HaKOMJIEHHUE C IPUHIMIIAMH CUCTEMATHUKH OPraHU3MOB.
3. Habnronenue 3a notpediaeHreM BObl PACTEHUEM.
4. OpraHusMsl U cpea 00MTaHUSA
[Tonsitue o cpene odburanus. Bognas, Ha3eMHO-BO3/1yllIHAs, TIOYBEHHAsI, BHYTPHOpPraHU3MEeHHas cpefbl oouTanus. [IpeacraBurenu cpen oOuTanus.
OcoOenHocTu cpent oOuTaHus opranu3MoB. Iprcrnoco6nenus opranu3mMoB K cpeie ooutanusi. Ce30HHbIE U3MEHEHUS B )KM3HU OPraHU3MOB.
Jlabopamopuvie u npakmuueckue pabomoi
BrisBnenne npucrnocobaeHnii OpraHu3MoB K cpeie 00uTaHus (Ha KOHKPETHBIX IPUMEPaXx).
OKcKypcuu unu 8u0eoIKCKypcuu
PacturenbHbIN 1 )KMBOTHBIA MUP POJTHOTO Kpasi (KpaeBeJICHUE).
5. IlpupoaHbie cood1eCTBA
[TonsiTre o mpupoAHOM coodiecTBe. B3auMOCBSI3M OpraHu3MoB B MPUPOAHBIX coodiiecTBax. [IumeBbie cBsi3u B coolmiecTBax. [luieBbie 3BeHbS,
uenu M ceTu nuTaHus. [IpousBoauTenH, MOTPEOUTENH W pa3pyIIUTEIN OPraHUYECKUX BEIIECTB B MPUPOJHBIX coobmiecTBax. I[IpuMepsl MpHpPOAHBIX
coo0riecTB (Jiec, mpya, 03epo U ap.).
HckyccTBeHHBIE COOOIECTBA, UX OTIIMUUTENbHBIE IPU3HAKU OT IPUPOIHBIX co00ImecTB. [[puurHbI HEYCTOMUYNBOCTH MCKYCCTBEHHBIX COOOIECTB.
Ponb ucKycCTBEHHBIX COOOIIECTB B JKU3HH YEJIOBEKA.
[Ipupoausie 30HbI 3eMin, ux odutarenu. dnopa u hayHa npupoAHbIX 30H. JlaHAIA(TH: TPUPOJHBIE U KYIbTYPHBIE.
Jlabopamopuvie u npakmuueckue pabomol
N3ydeHne nCKyCCTBEHHBIX COOOIIECTB M UX OOUTaTeNnel (Ha mpuMepe akBapuyma u Jip.).
DKCKypcuu unu 8u0eoIKCKypcuu
1. 3ydenue npupoaHbIX COOOIIECTB (Ha MpUMepe Jieca, 03epa, npy/aa, Jyra u Jip.).
2. V3y4yeHue Ce30HHBIX SIBICHUM B dKU3HU MPUPOJIHBIX COOOIIECTB.
6. ’KuBasi npupoaa u 4e10BeK
W3MmeHeHHs B NPUPOJAE B CBSI3U C Pa3BUTHEM CEIbCKOTO XO3SAMCTBA, MPOM3BOJACTBA U POCTOM YHMCIEHHOCTH HacelleHUs. BiusHue uenoBeka Ha
KHUBYIO TIPUPOAY B XoJie MUCTOpUM. ['obanpHbIE SKOJIOTHYecKHe MpoOaeMbl. 3arps3HeHHEe BO3IYIIHON M BOJHOW 000J04eKk 3emild, MOTEepH MOYB, UX
npenoTBpamienue. Iyt coxpaHeHus OMOJIOrMYECKOro pazHooOpasus. OxpaHseMble TEPPUTOPHUU (3alIOBEHUKHU, 3aKa3HUKH, HAI[MOHAJIbHBIE MapKH,
naMsATHUKH pupoabl). KpacHas kaura P®. Oco3HaHne KU3HU KaK BEJIMKOM LIEHHOCTH.
Ipakmuueckue pabomol
[IpoBenenue akiuu o yoopke Mycopa B OnmkaiiiieM jecy, Hapke, CKBepe WM Ha MPULIKOIbLHON TEPPUTOPUH.
6 kaacc (34 yaca)



1. PacTuTe/IbHBIN OPraHu3M

Borannka — Hayka o pactenusx. Pasnensr 6otanuku. CBsi3b OOTaHUKH C APYTUMH HayKaMU M TeXHUKOH. OOmIre Npru3Haku pacTeHUN.

PaznooOpa3ue pacreHuii. YpoBHH OpraHu3allii pacTUTESILHOTO OpraHu3Ma. Beicime u Hu3mme pactenus. CIiopoBbIe U CEMEHHBIC PACTECHUSI.

PacturenpHas kierka. V3ydeHne pacTUTENBHOW KJIETKH TMOJ CBETOBBIM MHKPOCKOIIOM: KJIETOYHAs 000JI0YKa, SApO, IUTOIIa3Ma (TUIacTHIbI,
MUTOXOH/IPUH, BaKyOJIU C KJIETOUYHBIM COKOM). PacturenbHbie TkaHu. DyHKIIUU pacTUTENIbHBIX TKaHEH.

OpraHsbl U CUCTEMBI OPraHoOB pacTeHui. CTpoeHHe OpraHOB PaCTUTEIBLHOTO OPraHu3Ma, UX Pojib U CBA3b MEKIY COOOM.

Jlabopamopuvie u npakmuueckue pabomuol

1. 3yueHne MUKpOCKOITMYECKOTO CTPOEHUS JINCTa BOJHOTO PACTEHHUS AJI0JEH.

2. N3ydyeHue cTpOeHusl paCTUTENbHBIX TKaHEH (MCI0Ib30BaHNE MUKPOIIPETIapaToB).

3. V3yueHue BHEIIHEro CTPOEHHS TPaBSHUCTOIO IIBETKOBOIO pacTeHHUs (Ha KMBBIX WM repOapHbBIX AK3EMIUISpaX PacTeHMi): MacTyIIbsl CyMKa,
penbka uKas, JTHK eAKUI U 1Ip.).

OKcKypcuu unu 8u0eoIKCKypcuu

O3HakOMJIEHHE B IPUPOJE C IIBETKOBBIMH PACTEHUSMHU.

2. CTpoeHne ¥ KU3HEAEATEIbHOCTh PACTUTEJILHOI0 OPraHu3Ma

Ilumanue pacmenusn

Kopenb — opran mouBeHHOro (MHHEpaIbHOTO) NMUTaHus. KopHH W KOpPHEBBIE CHUCTEMBI. BHIIbI KOpPHEH M THUIIBI KOPHEBBIX CHCTEM. BHemHee u
BHYTPEHHEE CTPOCHHE KOPHS B CBsI3M ¢ ero ¢yHKiusaMu. Kopaesoit uexnuk. 30Hb1 KopHsi. KopHeBbie Bostocku. Poct kopHs. [lornomenne KopH SMH BOBI
U MHHEpalbHBIX BEUIECTB, HEOOXOIUMBIX pacTeHHIO (KOpPHEBOE naBiieHHEe, ocMoc). Bupomsmenenue kopHeit. [louBa, e€ miomoponue. 3HaueHue
00paboTKK NOYBHI (OKy4YHMBaHUE), BHECEHUS yIO0OPEHUI, MPOPEKUBAHUSI IPOPOCTKOB, MOJUBA AJIs )KU3HU KYIbTYPHBIX pacTeHuil. ['uapononuka.

[To6er u nmouxu. JIucropacnosioxkeHue U TucToBast Mo3anka. Ctpoenue u GpyHkuuu aucrta. [Ipocteie U cioXHbIE TUCThS. BUIoU3MeHeHHs TUCThHEB.
Oco0eHHOCTH BHYTPEHHETO CTPOEHUS JINCTA B CBSA3H C €ro GyHKIMSIMH (KOXKUIA U YCThHUIIA, OCHOBHAs TKaHb JINCTA, MPOBOASAIINE Ty4YKH). JIuct — opran
BO3IyIIHOTO nuTaHus. ®otocunTe3. 3HaueHue POTOCUHTE3a B IPUPOJE U B KU3HU YEIOBEKA.

Jlabopamopusie u npakmuueckue pabomol

1. 3yuenue cTpoeHUsI KOPHEBBIX CUCTEM (CTEPIKHEBOI U MOYKOBATOI) HA MpUMepe repOapHbIX SIK3EMILIIPOB UITU JKUBBIX PACTCHUU.

2. 3yueHue MUKpompenapara KJIeToK KOpHS.

3. U3ydeHue cTpoeHuUs BEreTaTUBHBIX U T€HEPATUBHBIX MOYEK (HAa MPUMepe CUPEHU, TOTIOMS U JIp. ).

4. O3HaKOMJIEHUE C BHEITHUM CTPOCHUEM JIUCTHEB U JIMCTOPACIIONOKEHHEM (Ha KOMHATHBIX PACTEHHSIX).

5. N3yuenne MUKPOCKOIIUYECKOTO CTPOCHHUS JIHCTa (Ha TOTOBBIX MUKPOIIpENapaTax).

6. Habmroienue npoiiecca BbIFeNIeHUs] KUCIOPO/ia Ha CBETY aKBaPUYMHBIMH PACTCHUSIMH.

Hvixanue pacmenus

Jlpixanue KopH4. PbIxjieHHe MOYBBI AJIs YIYYIIEHUS JbIXaHUs KOpHEW. YCIOBHS, NPENSATCTBYIOIINE ABIXaHUIO KOpHEW. JIMCT Kak opraH JbIXaHHs
(ycteuunsbrit anmapart). [TocTyruienue B 1uctT atmocdepHoro Bo3ayxa. CuibHast 3anbUIEHHOCTh BO3/yXa KaK MPEMATCTBUE /Ui JbIXaHUs JIUCTheB. CTeOenb
KaK OpraH JbpIXaHus (HaJIHM4ue YCThHIl B KOKHUIIE, YeueBrUeK). OCOOEHHOCTH JbIXaHUs pacTeHU. B3auMOCBS3h IbIXaHUS pacTEHUsS C OTOCHHT €30M.

Jlabopamopnvie u npakmuyeckue pabomul

N3yuenue posu peIXJieHUs AJIs JbIXaHUS KOPHEH.



Tpancnopm geujecme é pacmenuu

Heoprannueckue (Boja, MUHEpaAIbHBIE COJM) M OpraHUYECKUE BelecTBa (OCNKH, KUPbI, YIJIEBOJbI, HYKICHHOBBIC KUCIOTHI, BUTAMUHBI U Jp.)
pacrenusi. CBs3b KIIETOYHOTO CTPOCHUS cTeOuis ¢ ero pyHkuusamu. Poct crebns B mmHy. Knerounoe crpoenue credist TpaBIHUCTOTO PACTeHUS: KOXKHIIA,
MIPOBOIAIINE MyYKH, OCHOBHAs TKaHb (mapeHxuMma). Kilerounoe crpoeHue cTeOisi IPeBECHOTO pacTeHus: kKopa (mpoOka, y0), kamMOuid, ApeBecHHa U
cepaueBuHa. Poct crebns B Tonumny. [IpoBoasiue Tkanu kopHs. TpaHCHOPT BOABI MU MUHEPAJBHBIX BEIIECTB B PACTEHUU (COCYIbI JPEBECUHBI) —
BOCXOJISIINN TOK. VcmapeHue Boabl yepe3 cTedenb U TUCThs (TpaHcnupanys). Perymsinus ucnapeHus Bobl B paCTCHUH. BiIusHIEC BHEITHUX YCIIOBUH Ha
WCIapeHue BOJbl. TpaHCIOPT OPraHMYECKUX BEIIECTB B PAaCTEHUU (CUTOBHAHBIC TPYOKH J1y0a) — HuUcxonaamuid Tok. [lepepacnpeneneHue u 3anacaHue
BEIIECTB B pacTeHuH. Bunonzmenénnbie noderu: KOpHeBUIle, KiIyOeHb, TykoBuia. VX crpoenune; O1onoruueckoe 1 Xo3siCTBEHHOE 3HaUCHHE.

Jlabopamopuvie u npakmuueckue pabomol

1. OOHapyKeHHe HEOPTAaHMYECKUX U OPraHUYECKUX BEIIECTB B PACTCHHH.

2. PaccMarpuBaHie MUKPOCKOTIMUECKOTO CTPOSHMSI BETKH JiepeBa (Ha TOTOBOM MUKpOIIpenapare).

3. BeisiBieHue nepenBIKEHNS BOIBI 1 MUHEPAJBHBIX BEIIECTB 10 JPEBECUHE.

4. VccnenoBanue CTpOCHUSI KOPHEBUILA, KITYOHS, TyKOBHIIBI.

Pocm pacmenus

ObpazoBarenbHble TkaHU. KoHyc HapacTanus mo0era, pocT KOHUMKa KOpHS. BepXyiiednsiit 1 BCTaBOuHBIA pocT. PocT KopHS 1 cTe01s B TONIIUHY,
kamOwuii. OOpa3oBaHKe TOJUYHBIX KOJIEI] Y APEBECHBIX pacTeHU. BausHue GuToropMoHOB Ha pocT pacTeHus. PocToBbie ABMKEHUS pacTeHuid. Pa3Butue
nobera u3 movku. BerBineHnue moberor. YmpasieHue poctoMm pacreHus. @opmupoBanue KpoHbsl. [I[puMeHeHHE 3HAHUN O POCTE PACTEHUSI B CEIBCKOM
xo3siicTBe. Pa3BuTie OOKOBBIX MOOETOB.

Jlabopamopuvie u npakmuueckue pabomol

1. Habmroienue 3a pocTOM KOPHSI.

2. Habmronenue 3a poctom nobera.

3. Ompenenenue Bo3pacTa JepeBa Mo CIUy.

Pazmnoscenue pacmenusn

BereratuBHOe pa3MHOKEHHE IIBETKOBBIX pacTeHHil B mpupoje. BereraruBHoe pasmMHOXeHHE KylIbTYpHbIX pacTeHuil. Kionsl. CoxpaHeHue
MIPU3HAKOB MAaTEPUHCKOTO pacTeHUs. XO3SiCTBEHHOE 3HAUEHUE BEreTaTUBHOTO pa3MHOkeHHs. CeMeHHOe (FeHepaTUBHOE) Pa3sMHOXKEHHE PACTEHUU.
IBetku u cougerus. OnbuieHue. [lepexkpécTHoe onbuieHHE (BETPOM, )KUBOTHBIMH, BOJIOM) U camoomnblieHue. J[BoiiHoe omnonoTBopeHue. Hacnenoanue
MpU3HAKOB 00oux pactenuil. Obpa3zoBaHue mI0A0B U ceMsH. Tumnsl wioAoB. PacnpocTpanenue mioaoB u ceMsiH B npupojie. CocTaB U CTPOCHUE CEMSH.
Ycnous nmpopactanus ceMsH. [loarotoBka cemsiH k noceBy. Pa3Butre npopocTKoB.

Jlabopamopuvie u npakmuueckue pabomol

1. OBnanenue nmpuéMaMu BEr€TaTUBHOTO Pa3MHOKEHHS pacTeHUH (YepeHKOBaHUE MOOETOB, YEPEHKOBAHUE JIMCTHEB U Jp.) Ha IpUMepe KOMHATHBIX
pacTeHuii (TpaJecKaHIusl, CeHIIONHsI, OETOHUS, CaHCEBbEpa U Jp.).

2. N3yyeHne cTpOeHUs 1IBETKOB.

3. O3HaKOMJIEHUE C Pa3IMYHBIMU TUIIAMH COL[BETUH.

4. VI3yueHue cTpoeHUs: CEMSIH JIBY/I0JbHBIX PACTEHUH.

5. V3yuenue cTpoeHus: CEMSH OJHOI0JIbHBIX PACTEHUH.

6. OnpeneneHne BCXOKECTU CEMSIH KYIbTYPHBIX PACTEHUN U MTOCEB UX B TPYHT.



Pazeumue pacmenus

PazButue nBeTkoBoro pactenus. OCHOBHBbIE NEpUOJIbl pa3BUTHs. LIMKI pa3BUTHS IBETKOBOTO pacTeHus. BiusHue (akTopoB BHEUIHEW cpeasl Ha
pa3BUTHE [IBETKOBBIX pacTeHHi. JKu3HEeHHBIE ()OPMBI IIBETKOBBIX PACTCHUH.

Jlabopamopnule u npakmuueckue pabomoi

1. Habnromenue 3a pocTOM M pa3BUTHEM IIBETKOBOTO PACTEHHUSI B KOMHATHBIX YCIOBUSX (Ha mpuMepe (hacou Wik MOCEBHOTO TOPOXa).

2. OnpeseneHue ycaoBUN NpOpacTaHUS CEMSH.

7 kaacc (34 yaca)

1. CucremaTnyeckue rpynnbl pacTeHui.

Knaccugpukayua pacmenuii. Bun xak ocHOBHasi cucreMatudeckas kareropus. Cucrema pacTuTelbHOro Mupa. Husmme, BbIciIME CHOPOBBIE,
BBICIIIME CeMEeHHBbIE pacTeHus. OCHOBHBIE TaKCOHBI (KaT€rOpUHM) CHUCTEMATUKH pacTeHUU (1[apCcTBO, OTEN, KJIacC, MOPSIOK, CEMEWCTBO, PO, BH).
WcTopus pa3BUTHS CUCTEMATUKHU, OTIMCAaHUE BUOB, OTKPHITHE HOBBIX BUAOB. PoJib cucTemMaTuku B OMOJIOTHH.

Husmmue pacrenusi. Bonopociau. O6mas xapakrepuctuka Bogopocieil. OZHOKIETOYHbIE 1 MHOTOKJIETOUYHbIE 3es€Hble Bogopociau. CTpoeHue u
KHU3ZHEJESITENIHOCTh 3€EHBIX BoJopocieil. PasmMHoxkeHne 3en€HbIX Bojopocieit (Oecriosioe u mnosioBoe). bypbie u KpacHble BOAOPOCIH, UX CTPOEHUE U
KU3ZHEJESATeNIbHOCTh. 3HAUE€HUE BOJIOPOCIIEN B IPUPO/JIE U KU3HU YeJIOBEKa.

Buvicuuue cnoposvie pacmenusn. Moxosuonvte (Mxu). O0mas xapakrepructuka MxoB. CTpOCHHE W JKH3HEICATEIHHOCTh 3€JEHBIX U C(HarHOBBIX
Mx0B. [Iprcnoco0aeHHOCTh MXOB K KU3HU Ha CUJIbHO YBIQXXHEHHBIX MMOYBaX. Pa3MHOKEHHE MXOB, IIUKJI PA3BUTHS Ha IPUMEpPE 3€JIEHOTO MXa KYKYIIKHH
nén. Ponp Mx0B B 3a00naunBaHuu 1ouB M TopdooOpa3zoBanun. VMcnonb3oBanue Topda U MPOIYKTOB €ro mepepaboTKH B XO3SMCTBEHHOH JESATEIbHOCTH
YEJI0BEKa.

Ilnaynosuonvie (Ilnaynst). Xeowesuonvie (Xeowu), Ilanopomnukosuonvie (Ilanopomnuxu). O01Iast XapaKTeprucTUKA. Y CIIOKHEHUE CTPOCHUS
ManOPOTHUKOOOPA3HBIX PACTEHUI MO CpaBHEHHMIO ¢ MXaMu. OCOOEHHOCTH CTPOCHHS U KU3HEAEATEIbHOCTH IUIAyHOB, XBOIIEH M MaroOpPOTHUKOB.
Pa3mHoxkenne nanopoTHukooOpa3Hbix. LUk pa3Butus nanopotHuka. Posib qpeBHUX ManopoTHUKOOOPa3HBIX B 00pa30BaHUM KAMEHHOTO YIUis. 3HA4YeHue
ManOPOTHUKOOOPA3HBIX B IPUPOJIE U KU3HU YEJIOBEKA.

Boicuiue cemennsvie pacmenus. I'onocemennsvie. O01as xapakTepucTuka. XBOHHBIE pacTeHUsI, X pazHooOpaszue. CTpoeHUe U )KU3HEIEATEIbHOCTh
XBOMHBIX. Pa3MHOXeHHME XBOWHBIX, LMKJI pPa3BUTHS Ha IpUMEpPE COCHbl. 3HAUYEHHE XBOWHBIX pAaCTEHUW B MPUPOAEC M IKU3HHM YEJIOBEKA.
Ilokpvimocemennvie (ysemroewvie) pacmenus. O0mas xapakrepuctuka. OCOOEHHOCTH CTPOCHHUS M KU3HEACATEIbHOCTH IMOKPHITOCEMEHHBIX Kak
HauOoJee BhICOKOOPTaHW30BaHHOM TPYNIIBI paCTeHM, X rocnoAcTBo Ha 3emie. Kiaccudukaius moKpbITOCEMEHHBIX pacTeHHil: kiace [IBynonbHbIE U
kiacc OgHononbuele. [Ipusnaku kinaccoB. L{ukn pa3BUTHS TOKPHITOCEMEHHOTO PACTEHHUS.

CemeiicTBa NMOKPBLITOCEMEHHBIX® (IBETKOBBIX) pacTeHHWii. XapakTepHble NpPU3HAKM ceMeWcTB kiacca JIBynosbHble (KpecrouBeTHble, WM
KanyctHsle, Po3ousetHsie, unu Po3oBsie, MoTbiibkoBbie, uiu boboBele, [lacnénoBbie, CrokHOUBETHbIE, WU AcTpoBble) M Kiacca OaHOMOJBHBIE
(JIuneitnsie, 3naku, win MsTinkoBsle)**. MHoroo6pasue pactenuii. Jlukopacryiue npeacraButenu cemeicts. KynbTypHble PeICTaBUTENN CEM EICTB,
UX HCIOJIb30BaHUE YeNOBEKOM. * — M3yuaroTcst Tpu cemelcTBa pacTeHUil 1Mo BHIOOpPY YUHUTENS ¢ y4ETOM MECTHBIX YCIOBHUH. MOKHO HCIOJIB30BaTh
ceMelcTBa, He BOLIE/NINE B IEpeUeHb, €CIIM OHHU SIBJISIOTCA HanboJiee pacpoCcTpaHEHHBIMU B JAaHHOM peruoHe.** — Mopdosornyeckas xapakTepuCTHKa
U oIpeelieHne ceMeicTB kiacca J[BymosbHble M ceMeHCTB kiacca OJHOJOJBHBIE OCYLIECTBISETCS Ha JIAOOPATOPHBIX M MPAKTHYECKUX padoTax.
Jlabopamopnvie u npakmuyeckue pabomul

1. H3yuyeHue CTpOoeHHUs OJHOKIETOUYHBIX BOJOPOCIEH (Ha MpUMepe XJIaMHUIOMOHA bl U XJIOPEJLIBI).



N3ydeHne cTpoeHuss MHOTOKJIETOYHBIX HUTYATHIX BOJAOPOCIIEH (Ha IPUMEPE CIIUPOTUPHI U YIIOTPUKCA).
W3ydeHne BHEIIHETO CTPOEHUSI MXOB (Ha MECTHBIX BHJIAX).
N3ydeHre BHEIHETO CTPOCHUS TAIOPOTHHUKA UJTU XBOIIIA.
N3yueHne BHELIHET0 CTPOEHUSI BETOK, XBOU, IIUIIEK U CEMSIH FOJIOCEMEHHBIX pacTEHUH (Ha IpUMEpE €11, COCHbI WM JTUCTBEHHMIIBI).
N3ydeHne BHETHETO CTPOECHUSI MIOKPHITOCEMEHHBIX PAaCTEHUI.
Wzyuenne mnpuszHakoB mpexacraButeneit cemeirictB: Kpectousernsie (Kamyctapie), Posousernsie (PozoBwie), MoTtsuibkoBeie (boOoBbie),
[Tacnénosrie, CroxxnonBeTHbie (AcTpoBbie), Jluneitasie, 3maku (MATIMKOBBIE) HA TepOApPHBIX U HATYpPAIBHBIX 00pasax.
8. Ompenenenue BUIOB pacTeHWi (Ha mpuMepe TPEX CEMEHCTB) ¢ MCIOJIb30BAHUEM OIPEACTUTENICH PACTCHHI WM ONPEICIIUTEIBHBIX KapTOUeK.

2. PazBuTHe pacTUTEJbHOI0 MMpa Ha 3eMJe DBOJIIOLIMOHHOE Pa3BUTUE PAacTUTENIbHOrO Mupa Ha 3emiie. CoxpaHEeHHE B 36MHOU KOpE pacTUTENIbHBIX
OCTaTKOB, UX H3yuyeHHe. «KuBble HCKOMIaeMbIe» pacTUTENIBHOTO apcTBa. JKu3Hb pacteHuil B Boje. [lepBbie HazeMHble pacTeHHs. OCBOEHNE PaCTEHUAMU
CyIIM. DTambl pa3BUTHUsI HAa3€MHBIX PACTEHHM OCHOBHBIX CHUCTEMATHYECKUX Ipynm. Beimepime pacteHus. Ixkckypcuu unu eudeodxckypcuuPa3Butue
PaCTUTEIBHOTO MHpa Ha 3emuie (3KCKypcust B MaJICOHTOJIOTUYECKU I W KpaeBeIUECKUU My3eil).
3. Pacrenuss B npupoaHbIX coodiecTBax Pactenus u cpena oOurtaHus. Dkosiornueckue ¢akropbl. PacTeHus u ycinoBHsl HEKUBOW MPUPOIBI: CBET,
TeMIleparypa, Biara, aTMoc(epHbli Bo3qyX. PacTeHus W ycioBHs KMBOM HPUPOJIBI: MPSIMOE€ M KOCBEHHOE BO3/AECWCTBHE OPraHM3MOB Ha pPacTEHUS.
[IpucnocobaeHHOCTh pacTeHU K cpelae oOuTaHus. B3zanMocBsi3u pacTeHudl MexAy coOoi M ¢ JIpyrMMH opraHu3Mamu.PacTurenbHble cOOOIIECTBA.
BunoBoi coctaB pacTUTENBHBIX COOOLIECTB, MpeoOiafaroliue B HUX pacTeHHs. PacnpeneneHue BUAOB B pacTUTENBHBIX cooOmecTBax. Ce30HHBIE
W3MEHEHMsI B )KM3HU PAaCTUTENBHOro cooduiecTBa. CMEHa pacTUTENBHBIX co00IIecTB. PacTUTENBHOCTD (PaCTUTENBHBIM NOKPOB) MPUPOAHBIX 30H 3€MIIH.
®dropa.
4. Pacrenusi u 4yejioBek KynbTypHbIC pacTeHUS U UX MPOUCXOXKACHUE. L[eHTpbl MHOTOOOpa3usi U MPOUCXOXKICHUS KYJIbTYPHBIX PACTCHHUM. 3eMileieiue.
KynpTypHble pacTeHHUs! CEIbCKOXO3SIMCTBEHHBIX YrOJUil: OBOLIHBIE, IIJIOJ0BO-SATOJHBIE, MOJIEBbIe. PacTeHust ropoga, 0COOEHHOCTh TOPOJCKOM (hIIOpHI.
[Tapku, necomapku, CKBepbl, OOTaHMYECKHE caibl. JleKOpaTHBHOE LBETOBOJCTBO. KOMHaTHbIE pacTeHUs, KOMHATHOE LBETOBOJACTBO. llocnencrBus
JeATeNbHOCTH YeJoBeKa B sKocHucTreMax. OXpaHa pacTHTEIbHOrO Mupa. BoccTaHOBiIEHHE YMCIEHHOCTH PEAKMX BHUJOB PACTECHHMH: 0C000 OXpaHsieMble
npupoausie Tepputopun (OOIIT). Kpacnas kaura Poccun. Mepsl coxpaHeHHs pacCTUTEIBLHOTO MUPA.

DKCKypcuu unu u0eosIKCKypcuu

1. H3yueHue celbCKOXO3AUCTBEHHBIX PACTEHUIN PErHoOHa.

2. V3yueHue COpHBIX pacTEHUI peruoHa.
5. I'puobl. JInmaiinuku. bakrepun. ['puosl. O6mas xapaktepuctuka. Lnsmoynsie rpubdbl, UX CTpOSHHUE, MUTAHUE, POCT, pa3MHOXKeHHe. Che100HbIe U
AI0BUTbIE TpUObI. Mepbl NpopHIaKTUKU 3a00JIeBaHUM, CBA3aHHBIX C I'pubaMu. 3Hau€HHE NUIANOYHBIX T'PUOOB B MPHUPOJHBIX COOOLIECTBAX U JKU3HU
yenoBeka. [IpoMbllsieHHOE BbIpalliBaHUe HUISHOYHBIX TpuOOB (maM-THHBOHBI). IlnecHeBble rpuObl. JlposkeBble IpuObl. 3HAYEHHE IJICCHEBBIX U
JIPOXIKEBBIX ~ IpubOOB B MpUpPOJE M JKU3HM  yenoBeka  (mumeBas U (apManeBTHUecKass  NPOMBIIUIEHHOCTh W JIp.).
[Tapazutnueckue TpuObl. Pa3zHooOpaswe W 3HaueHHWE MaApa3UTUYECKHUX TPUOOB (TOJOBHS, CIHOPBIHBS, (utodTOopa, TPYyTOBUK M 1p.). boprda c
3a00JIeBaHUSMH, BBI3BIBAEMBIMU Mapa3UTHUECKUMU Ipubamu. JIMmaiHUKM — KOMIUIEKCHbIe opraHu3Mbl. CTpoeHue numaiiHukoB. Ilutanue, poct u
pa3sMHOXEHHE JHIIAHUKOB. 3HAUeHUE JIMIIAWHUKOB B NPHUPOJE M JKU3HM yelloBeka. bakrepuum — nosiiepHble opranusmbl. OOmias xapakTepuUCTHKA
Oakrepuil. bakrepuanbHas kierka. PasmHoxxenue OGakrepuil. Pacnpoctpanenue 6akrepuii. PaznooOpasue Gakrtepuil. 3HaueHHe OakTepHil B P MPOTHBIX
coobuiectBax. bosiezHeTBOpHBIE OakTepuu U Mepbl NPOPHIAKTUKU 3a00JIeBaHHM, BBI3BIBAEMBIX OakTepusiMHu. bakrepunm Ha ciyxOe y yenoBeka (B
CEJIbCKOM XO3SIIICTBE, IPOMBIIIJIEHHOCTH ).

Nookowh



Jlabopamopnule u npakmuueckue pabomoi
1. 3y4eHue CTpoeHus: OTHOKICTOYHBIX (MYKOP) U MHOTOKJICTOYHBIX (TIEHUIIMILI) TIJICCHEBBIX TPUOOB.
2. N3ydyeHue cTpoeHus IUIOA0BBIX TN HUIAINOYHBIX TPUOOB (MIJIM U3yYEHHUE IIISIOYHBIX TPHOOB HA MYJISIKAX).
3. U3ydeHue cTpoeHus JIMIIaiiHUKOB.
4. N3yuyenue ctpoeHus OakTepuil (Ha rOTOBBIX MUKpOIIpenapaTax).

8 kiace (68 yacos)

1. ’KuBOTHBIH OpraHusm

30010r1s1 — HayKa 0 *HUBOTHbIX. Paznesnbl 3000run. CBs3b 300JI0TUHU C APYTUMHU HAyKaMU U TEXHUKOU.

OOmue npu3HaKu >KUBOTHBIX. OTJIMYMS >KMBOTHBIX OT pacTeHuid. MHorooOpaszue >XUBOTHOro Mupa. OJHOKIETOUHbIE U MHOTOKJIETOYHbBIE
*nBOTHbIE. DOpMa Tella KUBOTHOTO, CAMMETPHS, pa3MePHI Tela U JIp.

XKusoTtHas kierka. OTKpbITHE KUBOTHOM KieTKU (A. JleBenryk). CTpoeHHe UBOTHOM KIIETKU: KJIETOYHAs MeMOpaHa, OpraHoM bl MepeIBUKEHNS,
PO C SJPBIIIKOM, LUTOIMJIa3Ma (MUTOXOHAPUH, MHUIIEBApUTEIbHbBIE M COKPATUTEIbHBIE BaKyoOJIM, JIM30COMBI, KJIETOUHBINH 1LeHTp). llporeccsl,
IIPOUCXOIAIINE B KiIeTKe. JleneHune kneTku. TKaHu )KUBOTHBIX, UX pazHooOpasue. OpraHsl U CUCTEMBI OPraHOB KUBOTHBIX. OpraHu3M — eIMHOE LIeJIoe.

Jlabopamopnvie u npakmuyeckue pabomul

Hccnenosanue noJ MUKPOCKOIIOM TOTOBBIX MUKPOIIPENIAPATOB KIETOK U TKAHEH )KMBOTHBIX.

2. CTpoeHne ¥ KU3HEAEATEILHOCTh OPraHNU3MAa )KUBOTHOI 0™

*(Tembt 2 u 3 603MONCHO MEHAMb MECMAMU NO YCMOMPEHUIO YHUMens, paccmampugas cooepicanue memol 2 6 kavecmee 0000Oujenus yuebHo2o
mMamepuana)

Onopa u oseusxncenue dcueomnuwvix. OCOOEHHOCTH T'MIPOCTaTUYECKOT0, HAPY)KHOT'O M BHYTPEHHErO CKelleTa y JKUBOTHBIX. IlepeaBukenue y
OJITHOKJIETOYHBIX (aMEOOBUIHOE, )KT'YTUKOBOE). MBIIIICUHbIE JBMKEHUS Y MHOTOKJIETOYHBIX: MOJET HACEKOMBIX, ITHULL; IUIABAHUE PbIO; IBUKEHUE IO CyIIe
II03BOHOYHBIX KUBOTHBIX (I10J13aHKeE, O€r, X0ab0a 1 1p.). PluakHple KOHEUHOCTH.

Ilumanue u nuwiesapenue y sncusommuspix. 3HaueHrue nutanud. Ilutanue u numesapeHyre y Npocrelinx. BHyTpUIIOIOCTHOE U BHYTPUKIETOYHOE
NUILIEBAPEHNE, 3aMKHYTasi U CKBO3HAs IUIEBAPUTENIbHAs CUCTeMa y 0ecrio3BOHOYHBIX. [IHieBapuTebHBIA TPAKT y MO3BOHOYHBIX, MUIEBAPUTEIIbHbIE
xene3bl. PepMeHTbl. OCOOEHHOCTH MUILEBAPUTENBHON CUCTEMBI Y IIPEACTaBUTENCH OTPSAI0B MIIECKOIUTAIOIIUX.

Hvixanue scugommnuix. 3HaueHue apixanus. ['a3000MeH uepes BCO MOBEPXHOCTH KieTkH. JKabepHoe apixanue. HapyxHble 1 BHYTpEHHHE >KaOpBl.
KoxHoe, TpaxeliHoe, 1€rouHoe apixanue y oourareneit cymu. Oco6eHHOCTH KOXKHOTO JIbIXaHHs. PoJib BO3IyIIHBIX MEIIKOB y ITHII.

Tpancnopm eewjecme y sHcugommuwvix. Poiib TpaHCIIOPTa BEIECTB B OPraHU3ME JKUBOTHBIX. 3aMKHYTasi U HE3aMKHYTasi KDOBEHOCHBIE CUCTEMBI Y
6ecno3BoHOUYHBIX. Cep/le, KpoBEeHOCHbIE cocy/bl. CIMHHON M OpIOIIHOM COCY/bl, KaMIIISAPHI, «IOXKHBIE cepala» y AoxaeBoro uepss. OcobeHHOCTH
CTPOEHHUSI HE3aMKHYTOW KPOBEHOCHOM CHCTEMBI Y MOJIJTIOCKOB U HaceKOMbIX. Kpyru kpoBooOpalieHns 1 0cCOOEHHOCTH CTPOEHUS cep/iel] y TO3BOHOYHBIX,
YCIOXXHEHHE CUCTEMBbI KPOBOOOPAIICHHSI.

Buiodenenue y ycueomnpix. 3HaueHUE BbIJICIEHUS KOHEUHBIX IPOAYKTOB 0OMeHa BemecTB. COKpaTUTEIbHBIE BAaKyOJIH Y IPOCTEHIINX. 3BE314aThIe
KJIETKH U KaHAJbLbl y TUIOCKUX YepBeH, BBIIACIUTENIbHbIE TPYOOUKH M BOPOHKH Y KOJbUATHIX YepBed. ManblnurueBbl cocynibl y HaceKoMbIX. [louku
(TyJOBHILIHBIE ¥ TA30BbIE), MOUYETOYHHUKH, MOYEBOM My3bIPh Y MO3BOHOYHBIX )KUBOTHBIX. OCOOEHHOCTH BBIACTICHUS Y MTHUL, CBSI3aHHbIE C OJIETOM.



Ilokpoevt mena y scueomnuix. IIokpoBbI y OECIIO3BOHOUHBIX. YCIOKHEHHE CTPOCHUS KOXKHU Yy MO3BOHOYHBIX. KoXa Kak opraH BblAeneHus. Ponb
KOXHU B Teriootaaye. [IpousBoanbie koxu. CpeacTBa NaCCUBHOM U aKTUBHOW 3allIUTHI Y AKUBOTHBIX.

Koopounauyusa u pecynauyusa ycuszneoeamenbHocmu y HcueomHuix. PazapakxuMocTh y OJHOKIETOYHBIX >KUBOTHBIX. Takcucel ((oTtoTakcuc,
TpodoTakcuc, XeMoTakcuc u np.). HepBHas perymnsiusi. HepBHas cucrema, e¢ 3Hadenne. HepBHasi cuctema y 0€Crio3BOHOYHBIX: ceTuatas (auddy3Has),
CTBOJIOBAs, y3JioBasi. HepBHas cucrema y MO3BOHOYHBIX (TpyOdaras): rOJIOBHOM M CHMHHOW MO3T, HEPBBI. Y CIOKHEHUE IOJIOBHOI'O MO3ra OT PbIO 110
MitekonuTaomux. [losBiaeHne 60JIbIIMX MOTyIapuid, KOpsl, 60po3a 1 U3BWIHH. | 'yMopanbHas perynsuus. Poib ropMOHOB B JKU3HU KUBOTHBIX. [10J10BBIE
ropmoHsl. [lonoBoit numopdusm. Opransl 4yBCTB, UX 3HaueHue. Peuenrtopsl. [IpocTteie u cinoxHble ((haceTounble) raa3za y HaceKoMbIX. OpraH 3peHus u
cllyxXa y MO3BOHOYHBIX, UX yciaoxHeHne. Opranbl 00OHSHUS, BKyca H OCS3aHUS y OECITO3BOHOYHBIX U TTO3BOHOYHBIX JKUBOTHBIX. OpraH O0OKOBOW JTMHHHU Y
pHIO.

Ilogeoenue rncusommnpix. BpoxxniéHHOoe U nmpHOOpeTEHHOE MOBeAeHUE (MHCTMHKT M HaydeHue). HayueHue: ycioBHblE peduieKchbl, UMIPUHTHHT
(3anevarnenue), uHcalT (moctmwkenue). lloBeneHuwe: mnwuiieBoe, OOOPOHUTENBHOE, TEPPUTOpUANbHOE, OpaudHoe, uccienoBaTesnbekoe. CTUMYIbI
TTOBEJICHHS.

Pazmnoscenue u pazeumue ncusommnwix. becrionoe pasMHOXKEHUE: JAeNCHHE KIETKH OJHOKJIETOYHOTO OpraHu3Ma Ha JBe, I[OYKOBaHHE,
¢parmenTanus. I[lomoBoe pasmuHoxkenue. IlpenmyiiecTBo mosnoBoro pasmHokeHus. [lonoBeie xene3pl. SAMYHUKM U ceMeHHUKH. [loyioBble KieTku
(rametsl). OmnonoTBopenue. 3urota. [laprenorenes. 3aponpimieBoe pazputrue. CTpoeHue siflia NTulbl. BHYTpuyTpoOHOE pa3BUTHE MIIEKONHMTAIOLIUX.
3apossimeBsie  00osouku. [lmamenta (merckoe Mecrto). Ilymounsrii kanatuk (mymoBuwHa). [locToMOpHOHAIBHOE pa3BUTHE: TMPsSMOE, HEMpsMOE.
Metamopdo3 (pa3BuTHe ¢ MPEBPAIICHUEM): TIOTHBIN W HETIOTHBIMH.

Jlabopamopnvie u npakmuyeckue pabomul
. O3HaKoMJIEHHE C OpraHaMHU ONIOPBI U IBUXKECHHUS Y )KUBOTHBIX.

. I3yueHue cniocoOOB MOTJIOMIEHUS UL Y AKUBOTHBIX.

. 3yuenue ciocoOOB JIbIXaHUS Y )KUBOTHBIX.

. O3HaKOMJIEHHE C CUCTEMaMU OPraHOB TPAHCIIOPTA BELIECTB Y )KUBOTHBIX.
. I3yueHne nNoKpoBOB TeJla Y )KUBOTHBIX.

. I3yueHue opraHoB 4yBCTB y KMBOTHBIX.

. @opMHpOBaHUE YCIOBHBIX Pe(IEKCOB y aKBApPUYMHBIX PbIO.

8. CtpoeHue siilia u pa3BUTHE 3apO/IbIIIa NTULEI (KYpHILIbI).

3. CucremMaTn4yecKHe rpynibl )KHBOTHBIX

OcnoeHnbie Kamezopuu cucmemamuku dHcugommuix. Buj kak OCHOBHasl cucTeMaTHdecKas Kareropus *UBOTHbIX. Kiaccudukanus KMBOTHBIX.
CucremMa xuBOTHOT0 Mupa. CucrteMaTnyeckue KaTeropuy KMBOTHBIX (LIapCTBO, THI, KJlacc, OTPs, CEMENCTBO, poJi, BUMI), UX conounHeHue. bunapnas
HOMeHKJarypa. OTpa’keHHe COBPEMEHHbIX 3HAaHUH O MPOMCXOXKAECHUHU U POJICTBE )KUBOTHBIX B KIACCU(PHUKAIIMU KUBOTHBIX.

Oonoknemounwte yxcugomnvie — npocmeiiuiue. CTpo€HUE U )KU3HEICATEIBHOCTh MpocTeimux. MecrooOuTtanue u o0pa3 »xu3Hu. ObpazoBaHue
LUCTHI NMPU HEOJIAroNMpUsATHBIX YCIOBHSX cpelbl. MHOroobpasue mpocTedimmx. 3HaueHue MPOCTEHIINX B MPUPOJAE U JKU3HU YeJoBeka (oOpazoBaHMe
OCaJIOYHBIX MOPOJ, BO30ynuTeNnu 3a0o0jeBaHMM, cuMOMOTHYeckHe BHJbI). IlyTm 3apaxeHus yenoBeKa W Mepbl NPO(PUIAKTHKH, BBI3bIBaEMbIE
OJTHOKJICTOYHBIMH KUBOTHBIMHU (MAJISIPUIHBIN M1a3MOANN).

Jlabopamopuvie u npakmuyeckue pabomul

1. UccnenoBanue cTpoeHus HHPY30puU-Ty(PeabKu U HaONIt0JeHHe 3a e€ nepeaABkeHneM. M3ydyenne xemorakcuca.
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2. MHoroo0Opasue npocTeidux (Ha TOTOBBIX MpenapaTax).

3. UsrotoBneHrne MOAEIH KISTKHU mpocTeniiero (aMeéonl, nHGY30puu-Ty(HeIbKy U ap.).

Mnozoknemounvte  ncueomuvie. Kumeunononocmnule. O6mast  xapakrepuctuka.  MecrooOutanue.  OCOOEHHOCTHM ~ CTpOEHUA  H
KHU3HEIEATEIFHOCTH. DKTOZepMa B SHTOiepMa. BHYTpUIIONOCTHOE U KIIETOYHOE nepeBapuBanue mumu. Perenepanms. Pednexc. becrionoe pasmuoxxenue
(moukoBanue). [lonoBoe pazmuoxenue. ['epmadpoautusm. PaznenbHOMNONBIE KHUIIEUHOIOJIOCTHBIE. MHOTO00Opa3ue KHUIICYHOIOJIOCTHBIX. 3HA4YCHUE
KHIIEYHOIIOJIOCTHBIX B IMPUPOJIE U KU3HH YeJoBeKa. KopaioBble MOJUIBI M UX POJIb B pu(ooOpa3oBaHUH.

Jlabopamopuvie u npakmuueckue pabomol

1. UccnenoBanue cTpoeHUs MPECHOBOAHOM TUAPHI U €€ MepeABUKEHMS (IIIKOJIbHBIN akBapuyM).

2. VccnenoBanue NUTaHUs TUAPBI JAQHUSIMHI U IUKIOTaMH (IIKOJIbHBIM aKBapUyM).

3. UsrotoBneHne Moenu NpeCHOBOIHOM FUAPHI.

Ilnockue, kpy2note, konvuamote uepeu. O61as xapakrepucTuka. OCOOEHHOCTH CTPOEHUS U KU3HEIESITEIbHOCTH TUIOCKUX, KPYIJIBIX U KOJIbYATBIX
yepBeil. MHoroobOpasue uepBeil. [lapazuTuueckue IUIOCKME U Kpyrible 4depBU. LMKiIbI pa3BUTHA NEUYEHOYHOTO COCANBIIMKA, OBIYBErO IEMHS,
yenoBeyeckoi ackapuapl. UepBu, UX MpHUCIIOCOOICHUS K MMapa3uTU3MYy, Bpej, HAaHOCUMBIN YeJIOBEKY, CETbCKOXO3SIICTBEHHBIM PACTEHUSIM U KUBOTHBIM.
Mepb! 10 MpeaynpexIeHUI0 3apakeHUsl Tapa3uTUIeCKUMHU yepBsiMu. Posb uepBeil kak mouBooOpa3oBartesei.

Jlabopamopuvie u npakmuueckue pabomol

1. UccrnemoBanre BHEIIHETO CTPOCHUS JOXKIEBOTO YepBsi. Habmonenue 3a peakiueit J0)KAEBOTO YepBs Ha Pa3ApaKUTEIH.

2. UccnenoBanue BHYTPEHHET'O CTPOEHUS AOXKAEBOTO YepBsl (Ha TOTOBOM BJIAKHOM IpernapaTe U MUKpOIIpenapare).

3. M3yuenune nmpucnocoOaeHuH napa3uTUIECKUX YePBEH K mapa3uTU3My (Ha TOTOBBIX BIQXKHBIX M MHUKPOTIpErapaTax).

Ynenucmonozue. O6mas xapakrepuctuka. Cpenpl )Xu3HU. BHeITHee W BHYTpEHHEE CTPOCHHE UYICHHUCTOHOTHX. MHOTO0Opa3ue 4IeHUCTOHOTHUX.
[IpencraBuTenu Kiaccos.

Paxoobpasnvie. OcoOOCHHOCTU CTPOCHUS U KUZHEACITEIbHOCTH. 3HaYCHHE PAKOOOPa3HBIX B MPUPO/IE U KU3HU YEJIOBEKA.

Ilaykoobpa3susie. OcoOOEHHOCTH CTPOCHUS U )KU3HENIEATEIBHOCTU B CBA3H C KU3HBIO Ha cyie. Kiemu — BpeauTenu KylnbTYPHBIX PACTEHUI U Mephbl

00pb0Obl ¢ HuMH. [lapa3uTHyeckue Kiemuy — BO30OYIUTEIM W IEPEHOCYMKHM OIACHBIX OoJie3He. Mepbl 3ammuThl OT Kiemel. Ponb kiemeid B
MMOYBOOOPA30BaHUU.

Hacexomvie. OCOOCHHOCTH CTPOCHHS M KHU3HEACATECILHOCTH. Pa3MHOKEHNE HACEKOMBIX W THIIBI pa3BUTHsA. OTpsibl HaceKOMbIX™: [IpsiMOKpBLIBIC,
PaBnokpeuibie, I[lomyxectkokpbuible, Yemryekpouible, JKecTkokpbuible, Ilepenmonyarokpsuibie, [IBykpbuible u ap. Hacexomblie — mepeHOCYUKHU

BO30yAuTENIe M Mapa3uThl 4YeJIOBEKa M JIOMAUIHMX >KMBOTHbIX. Hacekomble-Bpeaurenu cajga, oropoja, moss, jeca. Hacekomble, CHUXaroliue
YHUCIEHHOCTh BpeauTesiel pacteHuid. [loBeneHne HaceKOMBIX, MHCTUHKTBL. Mephl 1O COKPALEHUIO YHCIECHHOCTH HACEKOMBIX-BpEAMUTENEH. 3HaYCHHE
HACEKOMBIX B IIPUPOJIE U KU3HU YEIIOBEKA.

*OTpsibl HACEKOMBIX M3Y4alOTCs OO30pHO MO YCMOTPEHHMIO YUYHMTENs B 3aBUCMMOCTH OT MECTHBIX YClIOBUH. bonee moapoOHO u3ydaroTcs Ha
IIPUMEPE ABYX MECTHBIX OTPSJIOB.

Jlabopamopnvie u npakmuyeckue pabomul

1. MccnenoBanye BHEIIHETO CTPOEHUSI HACEKOMOTO (Ha MpUMepe MaiCKOTO *KyKa WM APYTUX KPYIHBIX HACEKOMBIX-BpEIUTENeH).

2. O3HaKOMJIEHUE C pa3IMYHBIMM TUIIAMU Pa3BUTHs HACEKOMBIX (Ha IPUMEPE KOJIJIEKIIUN).



Monntocku. O6mas xapakTepucTuka. Mectoooutanue MoJUTIOCKOB. CTpOSHHE M MPOLIECCH JKU3HECITEIbHOCTH, XapaKTepHbIe I OPIOXOHOTHUX,
JIBYCTBOPYATHIX, TOJIOBOHOTHX MOJUTIOCKOB. UepThl MPHUCIOCOOIEHHOCTH MOJUIIOCKOB K cpele oOuTaHus. PasMHOKEeHHE MOJUIIOCKOB. MHOT00Opasue
MOJUTIOCKOB. 3HaY€HUE MOJUIIOCKOB B IIPUPOJIE U JKU3HU YEJIOBEKA.

Jlabopamopnule u npakmuueckue pabomoi

HccnenoBanue BHENTHETO CTPOSHHSI PAKOBHH MPECHOBOHBIX M MOPCKHX MOJUTIOCKOB (PaKOBWHBI 0€33yOKH, IMEPIIOBUIIBI, MPYJOBHKA, KATYIIKHA U
ap.).

Xopoogvle. O011asi  xapaKTepUCTHKA. 3apoJiplllieBOe pa3BUTHE XOpHoBbIX. Cucremarnueckue rpynnsl XopaoBwix. llonTtun becuepenHsbie
(mannernuk). [loarun Yepenusie, unu [lo3BoHOYHBIE.

Pouiovi. O6mias  xapaktepuctuka. MecTtooOuTaHne | BHEIIHee CTpoe-HHE pbl0. (OCOOEHHOCTH BHYTPEHHETO CTPOEHUS M IPOIIECCOB
XKU3HenesaTenbHoCTH. [Iprucnoco0aeHHOCTh PbI0 K yeaoBUsAM oOuTaHus. OTINYMs XPSIIEBbIX PbIO OT KOCTHBIX pbI0. PasMHOKeHUe, pa3BUTHE U MUTPALIUs
pBIO B ipupoae. MHoroo6pasue pbi0, OCHOBHBIE CUCTEMATUUYECKUE TPYIIIbI pbl0. 3HaUE€HUE PhIO B MPUPOJIE U KU3HU YelloOBEKa. X035HCTBEHHOE 3HAYCHHE
pHIO.

Jlabopamopnvie u npakmuyeckue pabomul

1. VccrnemoBanre BHEIIHETO CTPOCHUSI M OCOOCHHOCTEH MepeIBIKEHUS PhIOBI (HA TIPUMEpe KUBOM PHIOBI B OaHKE C BOJIOH).

2. UccnenoBanue BHYTPEHHETO CTPOEHUS PHIOBI (Ha MpUMepe TOTOBOTO BIaKHOTO Mpernapara).

3emnosoonvie. O0Omas xapakrepuctuka. MecTtooOuTaHue 3eMHOBOJHBIX. (OCOOCHHOCTH BHEIIHETO W BHYTPEHHETO CTPOCHHS, ITPOIIECCOB
AKHU3HEIEATEIbHOCTH, CBA3AHHBIX C BBIXOJOM 3€MHOBOJIHBIX Ha cymy. [Ipucnoco01eHHOCTh 3eMHOBOIHBIX K KHU3HU B BOJIE M Ha cyme. PasMHOXeHMe u
pa3BUTHE 36MHOBOIHBIX.

MHoroo0pa3ue 3eMHOBOJHBIX M UX OXpaHa. 3HaYE€HUE 36MHOBOIHBIX B IPUPOJIEC U )KU3HHU YEIOBEKA.

Ilpecmuikaromueca. O61mas xapakrepuctuka. MectooOuranue mnpecMbIKaromuxcsd. OCOOCHHOCTH BHEIIHEIO W BHYTPEHHEro CTPOEHUS
npecMblkaromuxcs. [Ipoueccsl ku3HeaesTenbHOCTH. [IpHCIOCOOIEHHOCTh NPECMBIKAIOUIMXCS K JKM3HM Ha cyme. Pa3MHOXeHMe M pa3BUTHE
npecMblkaronuxcs. Pereneparus. MHoroo0Gpasue npecMbIKalOLUIMXCs U UX 0XpaHa. 3Hau€HUE IPECMBIKAIOLINXCS B IIPUPOJIE U KU3HU YeTIOBEKa.

IImuywi. O0mas  xapakrepuctuka. OcOOEHHOCTM BHeIIHEro cTpoeHuss ntul. OCOOEHHOCTM BHYTPEHHEr0 CTPOEHHMs M IPOILECCOB
xu3HenesTenpHocTy ntull. Ilpucnocobnenus nrun k nonéry. [losenenue. Pazmuoxenue u pasputue nrul. 3adora o notoMcTBe. Ce30HHbBIE SIBJICHMS B
KHU3HU NTUL. MUrpauuy nTul, Ux u3ydenue. MHoroo6pasue nrun. Jkonorundyeckue rpymisl nTui®. IIpucnoco6ieHHOCTh NTHIL K PA3JIMYHBIM YCII OBUSM
cpeabl. 3HaueHue NTHIL B IPUPOJE U )KU3HU YeIOoBeKa.

*MHoroo0pa3ue NTULl U3y4aeTcst 110 BIOOPY YUUTENsl Ha IpuMepe TPEX 3KOJOTMUECKUX TPYII ¢ YYETOM PacIpOCTPaHEHUs MTUL] B CBOEM PETHOHE.

Jlabopamopnvie u npakmuyeckue pabomul

1. MccnenoBanye BHEIIHErO CTPOEHUS U IEphEBOTO MOKPOBa NTHI] (Ha MpUMEpe yydesa NTUIl U Habopa MepheB: KOHTYPHBIX, TYXOBBIX U IyXa).

2. UccnenoBanre 0COOEHHOCTEH cKeeTa NTHLBL.

Mnexonumarougue. O61mas xapakrepuctuka. Cpeabl XKW3HUM MileKonuTarouMx. OcoOEHHOCTH BHEIIHEro CTPOEHUs, CKeJeTa W MYCKYJaTyphl,
BHYTpPEHHETO cTpoeHus. lIporecchl KU3HENEATENbHOCTU. Y CIOKHEHNE HEPBHOM cucteMsbl. [loBeneHne miexonuraromux. PasMHOKEeHHE W pa3BUTHE.
3aboTa 0 HOTOMCTBE.

IlepBo3Bepu. Opnompoxonuble (ainexnanymue) u Cymuatble (HuM3mMe 3BepHu). IlmaneHrapHele MiekonuTatromue. MHoroobpasue
miiekonuTaonmx. Hacexomosiaabie n Pykokpbuibie. I'pbizyHbl, 3aiineoOpasuble. Xumiable. Jlactonorme u KutooOpasuble. IlapHOKOIBITHBIE |
HenapaoxonsitHble. [Ipumater*. CemeiicTBa oTpsiia XHIHbIE: COOaubH, KOIIAYbH, KYHbU, MEJIBEXKbH.



3HayeHWe MIICKONHUTAIOMIKUX B TPHPOJIE W JKU3HU YeloBeKa. MIIEKONHUTAIOINE — IEePEHOCUYUKN BO30yAMTENel OmacHbIX 3abosieBaHU. Mepbl
00pBObI ¢ rphI3yHaMH. MHOT000pa3ue MIIEKOMTUTAIOIINX POAHOTO Kpasi.

*N3ydarorcst 6 OTpsA0B MIEKONUTAIOLIUX HAa IPUMEPE JIBYX BHJIOB U3 KaXJ0I0 OTPsa 110 BBIOOPY YUUTEINS.

Jlabopamopuvie u npakmuyeckue pabomul

1. UccnenoBanne ocOOGHHOCTEN CKeleTa MICKOTTUTAIOIIUX.

2. UccnenoBanue 0coOCHHOCTEH 3yOHON CUCTEMBI MIICKOITATAIOIIHX.

4. Pa3zBuTuHe ;KMBOTHOIr0 MUpa Ha 3emJie

DBOJIIOIIMOHHOE Pa3BUTHE JKMBOTHOTO MHUPa Ha 3eMJie. Y CII0OKHEHNE KUBOTHBIX B MPOIECCE IBOIONUU. Jl0Ka3aTeaIbCTBA SBOJTIOIMOHHOTO Pa3BUTHS
JKHUBOTHOT'O MHpaA. ITaneouromorus. MckomaeMble OCTaTKH JKMBOTHBIX, UX U3YYCHHUC. MCTOI[I)I HN3YUCHHUSA HCKOITaCMbIX OCTATKOB. P€CTaBpaHI/I$I APEBHUX
JKUBOTHEIX. <«JKHUBEIE HCKOIIAEMBIE) JKUBOTHOT'O MHpa.

JKU3HbL KUBOTHBIX B BOJC. OI[HOKJ'IGTOLIHBIG JKUBOTHBIC. HpOHCXO)KI[GHH@ MHOTOKJIETOYHBIX JKMBOTHBIX. (OCHOBHBIE JTaIlbl 9BOJIFOIITUH
0ec1103BOHOYHEIX. OCHOBHBIE ITAIIbI SBOJIOIHWHU ITO3BOHOYHBIX ) KUBOTHBIX. BBIMepIHI/Ie JKUBOTHBIC.

Jlabopamopuvie u npakmuueckue pabomol

HCCJ’IG}IOB&HH@ HCKOIMA€MBbIX OCTAaTKOB BEIMEPIINX )KUBOTHBIX.

5. 7ZKuBOTHBIE B IPHUPOIHBIX COO0LIECTBAX

XKuBoTHble U cpena obutanus. BiusHue cBeTa, TeMIepaTypbl U BIQXHOCTU Ha >KUBOTHBIX. [IpHcrocoO0IeHHOCTh KUBOTHBIX K YCIIOBHUSIM CPEbI
oOuTaHusl.

[Tomynsanmu KUBOTHBIX, UX XapakTepUCTUKH. OIMHOYHBIA M TPYNIOBOW 00pa3 *KW3HH. B3aMMOCBS3M KWBOTHBIX MEXIY COOOM W C APYTHMH
opranu3mami. [IuieBsie cBSI3U B IPUPOJHOM coodiecTBe. [IuieBbie ypoBHHU, 3KOJOTHYECKAs MUpaMKia. DKOCUCTEMA.

KuBoTHBIN MUp MPUPOAHBIX 30H 3eMiu. OCHOBHBIE 3aKOHOMEPHOCTH paclpe/iesieHns )KUBOTHBIX Ha miaHeTe. PayHa.

6. ZKnBoTHBIC N YeJIOBEK

Bo3zneiicTBue uenoBeka Ha KMBOTHBIX B MpPHUpOJIE: MPsAMOe U KocBeHHOE. [IpombicioBbie )KUBOTHBIE (PbIO0OIOBCTBO, 0X0Ta). Benenue mpomeicia
KUBOTHBIX Ha OCHOBE HAY4YHOT'O MOJIX0/Ia. 3arpsA3HEHNE OKPYKAIOIIEH CPEeIbl.

OpomManrHuBaHue )KUBOTHBIX. CeNeKins, NOPO/ibl, UCKYCCTBEHHBIH OTOOp, AUKHE MPEAKH TOMAIIHUX KUBOTHBIX. 3HAUEHUE JOMAIIHUX KUBOTHBIX B
KU3HU YeNoBeKa. JKUBOTHBIE CeIbCKOXO3IUCTBEHHBIX YroIuil. MeToabl 60pbObI ¢ KUBOTHBIMU-BPEIUTENISIMU.

I'opon kak ocobasi MCKYCCTBEHHasl cpena, co3laHHasi 4enoBekoM. CHHAHTPOIHBIE BUABI KUBOTHBIX. YCJIOBHUS UX oOuTaHus. becro3BoHOYHBIE U
MMO3BOHOYHBIE KUBOTHBIE TOpOAa. AanTanus >KUBOTHBIX K HOBBIM YCIOBUSAM. PekpealniioHHbINi Mpecc Ha KUBOTHBIX TUKUX BHAOB B YCIOBHUSX IOpoOJa.
besnamzopubie nomamiHue >kuBOTHBIE. [luTomMHMKH. BocCcTaHOBJIEHHE YHCICHHOCTH PEIKHX BHJAOB >KUBOTHBIX: 0OCO0O OXpaHsSEMbIEe MPHPOJIHBIC
tepputopuu (OOIIT). Kpacnas kaura Poccun. Mepsl coxpaHeHUs )KUBOTHOTO MUDA.

9 kaacc (68 yacos)
1. YenoBek — 0HOCOIMUATBHBLIA BU/

Ha}/KI/I 0 4YCJIOBCKE (aHaTOMI/ISI, (I)I/I3I/IOJ'IOTI/I$I, IMCHUXOJIOTHA, AHTPOIIOJIOTHS, TUTUCHA, CAHUTAPUA, DKOJIOTUA I-IG.IIOBGKEI). Metoasl HU3YUYCHH OPraHu3Ma
YyeJlIoBeKa. 3HaUCHHE 3HAHMI O YCTIOBCKE L CaMOIIO3HAHUSA U COXPaHCHUA 310POBbA. OcoOEHHOCTH YelIOBEKa KaK 6I/IOCOI_II/IaJ'ILHOFO cymiecTBa.



Mecto uenoBeka B CHUCTEME OpPraHWYECKOTO Mupa. YenoBek Kak 4acTb Npupojpl. CUCTEMATHYECKOE IOJIOKEHHWE COBPEMEHHOIO YEJIOBEKA.
CxoncTBo uenoBeka ¢ MiekonuraromuMmu. OTimdue uenoBeka OT NpumaToB. Jloka3aTenbcTBa KMBOTHOIO IPOMCXOXKAEHUs uvesloBeka. YenoBek
pa3yMHBIA. AHTPOIIOTEHE3, ero 3Tanbl. bruojgornyeckne u conuanbHbie PaKTOPbl CTAHOBJIICHHS YeoBeKa. YenoBeueckue pacol.

2. CTpyKTYypa OpraHusmMa 4ejioBeKa

Ctpoenne 1 XuMU4ecKuii coctaB kieTkd. OOMEH BelIeCTB U MPEBpaleHNEe YHEPTUU B KiIeTke. MHOrooOpasue KIeToK, ux Aenenne. HykienHoBbie
KHACIOTHL [ 'eHpl. XpoMocoMbl. XpOMOCOMHBII Habop. MuTto3, Meiio3. ComaTuyecKkue 1 mosioBbie KiIeTKd. CTBOJIOBBIE KIETKH.

Tuns! TkaHel opraHru3Ma 4yelloBeKa: SIUTENINaIbHbIE, COCUHUTENbHbIE, MbIILIEUHbIE, HepBHAs. CBOMCTBa TKaHEH, UX QyHKUIUU. OpraHbl U CUCTEMBI
opratoB. OpranusM Kak eIluHoe 1iejoe. B3auMocBsa3b OpraHoB ¥ CUCTEM Kak OCHOBa FTOMEOCTa3a.

Jlabopamopuvie u npakmuueckue pabomol

1. 3ydeHue KIeTOK CIM3UCTON 000JI0UYKY MOJOCTU PTa YEJIOBEKa.

2. V3yyeHne MUKPOCKOITMYECKOT0 CTPOEHUS TKaHel (Ha TOTOBBIX MUKpPOIIPENaparax).

3. Pacrio3naBaHue OpraHoB ¥ CUCTEM OpPraHOB YeloBeKa (1Mo Tabaunam).

3. HeiiporymopajnbHasi peryJsiuus

HepBhas cucrema yenoBeka, e€ opraHu3aius 1 3Hau€HUe.

Heiiponsl, HepBbl, HepBHBIE Y37bl. Pednexc. Pednexkropnas ayra. Penientopsl. J[ByxHelpoHHbIE U TPEXHEHPOHHBIE peIeKTOPHBIE TYTH.

CrnmHHOM MO3T, ero ctpoenne u (yHkumu. Peduiekcel cnmaHOrO Mo3ra. ['ojoBHO#M Mo3r, ero crpoenne u (pyHkumu. bonbmme mosymrapus.
Peduiexcer ronoBaoro Mmosra. besycinoBHbie (BpoXKIEHHBIC) U YCIOBHBIE (MPHOOpETEHHBIE) pedIIeKCHI.

Comatnueckasi HepBHasi cucreMma. BereratuBHasi (aBTOHOMHasi) HepBHasi cucrema. HepBHas cucrema kak eauHoe 1enoe. Hapymenus B pabote
HEPBHOM CHUCTEMBI.

I'ymopanbHas perymsmus GyHkiui. DHIOKpUHHAS cucTeMa. JKese3bl BHYTpeHHEH cexkpernnu. JKene3bl CMEIIaHHOW CeKperu. | OpMOHBI, UX POJIb B
perynsauuu (U3HOJOTHYECKUX (YHKIMM opraHusMa, pocta U pa3BuTus. Hapymienue B paboTe sHIOKPUHHBIX kené3. OcoOeHHOCTH pedIIeKTOPHON U
TyMOPaJIbHOM perynsiunu QyHKIUI opranusma.

Jlabopamopusie u npakmuueckue pabomol

1. M3ydeHue roloBHOrO MO3ra yesnoBeka (1o MyJsiKaM).

2. 3yueHnue u3MeHeHHUs pa3Mepa 3padka B 3aBUCUMOCTU OT OCBEILIEHHOCTH.

4. Onopa v 1BU:KeHHE

3HaueHue OMOpPHO-JABUTATEeNFHOrO ammapara. CKeJeT 4yeloBeKa, CTPOCHHE €ro OTNeNoB U (QyHKUUU. KOCTH, X XMMHUYECKUN COCTaB, CTPOCHHE.
Tunsr xocrei. Poct kocteil B ummHy n toamuHy. CoennHenue kocreld. Ckener rososl. Ckener Tynosumia. CKeleT KOHEUYHOCTEH M MX IOSCOB.
OcoOeHHOCTH CKelleTa YellOBeKa, CBA3aHHbIE C MPSMOX0XKJICHHUEM U TPYAOBOU IeSATEIbHOCTBIO.

Meleynast cucrema. CTpoeHre U QyHKIMM CKeNeTHBIX MBI, PaboTa MBI cTaTHYeCKast M IMHAMHUYECKasl; MBIIIIBI cruaTeian U pa3rudaTenu.
YTomiienne Ml ['unogunamus. Posib qBUraTeabHON aKTUBHOCTH B COXPAHEHHUH 3/I0POBBSI.

Hapymenus onopHo-1BUraTenbHON cucreMsl. Bo3pacTHble n3MeHeHUs B cTpoeHun kocrell. Hapymenne ocanku. IIpenynpexnenne MCKpUBIEHUS
MO3BOHOYHHUKA M pa3BUTHs IiockocTonus. [Ipodunakruka TpaBMatusma. [lepsast moMoIis mpu TpaBMax OMOPHO-ABUTATEIBHOTO anmapara.

Jlabopamopnvie u npakmuyeckue pabomul

1. UccnenoBanue CBOMCTB KOCTH.

2. VI3ydyeHue cTpoeHus KOCTeH (Ha MyJsDKax).



. I3yuenue cTpoeHus MO3BOHKOB (Ha MYJISKAX).

. Onpenenenne ruOKOCTH MTO3BOHOYHUKA.

. UsMepeHune macchbl 1 pocTa CBOETr0 OpraHu3Ma.

. I3ydeHune BIUSHUS CTATUYECKON U JUHAMUYECKOIN Harpy3ku Ha yTOMJIEHUE MBIIILL.
. BolsiBneHre HapyIIeHUs OCaHKU.

. Onpenenenye NpU3HaAKOB MJIOCKOCTOIUS.

. Oka3zaHue 1nepBoil MOMOIIY MPU HOBPEKACHUN CKEJIETa U MBIIIILI.

S. BHyTpeHHsIs cpea opraHusMa

Buytpennss cpena u e€ pynkunn. @opMeHHBIE 2IEMEHThI KPOBH: 3PUTPOIUTHI, JISHKOLUUTHI U TPOMOOLIUTHEI. MasiokpoBue, ero npuuuHbl. KpacHsiii
KOCTHBIH MO3r, €ro posib B opranusme. [lmazma xpoBu. IloctossHCTBO BHYTpeHHEH cpensl (romeoctas). CBEpThiBaHUE KpoBHU. [ 'pynmbl kpoBu. Pesyc-
¢akrop. [lepenuBanue kposu. JloHOpCTBO.

NmvMmyHuter u ero Buapl. DakTophl, BAUSIOUIME HA UMMYHHUTET (IpUOOpETEHHBIE UMMYHOACPUIMTHI): paglallHiOHHOE O0MydyeHHEe, XUMUYECKOe
OTpaBJICHHE, TOJIOJAHKE, BOCMAJICHUE, BUPYCHBIe 3a0oseBanus, BUY-undeknus. BumoukoBas jxenesza, tuMmdbaTudeckue y3iabl. Bakuuael u nedeOHbIC
ceiBopoTKH. 3HaueHue padot JI. [lactepa u M. . MeunnkoBa 1o n3y4eHUI0 MMMYHHUTETA.

Jlabopamopuvie u npakmuueckue pabomol

N3ydyeHrne MUKPOCKOTMYECKOTO CTPOCHHSI KPOBU YEJIOBEKA U JIATYIIKHU (CpaBHEHUE).

6. KpoBooOpamenue

Opransl kpoBooOpamenus. Ctpoenue u padbora cepama. ABromatusM cepana. CepAeuHblid UK, €ro UTMTEIBHOCTh. boNbIION W Majblii Kpyru
KpoBooOparnienus. [[Bmkenne kpoBu no cocynaaM. [lymnbc. JIumbarudeckas cucrema, TuMGOOOTTOK. Perymnsius neaTeabHOCTH Cepala U cocyaoB. | uruena
cepaeuHo-cocynucToi cucremsl. [Ipodunaktuka cepaeuno-cocyaucToix 3a0oneBanuil. [lepBas momouis npu KPOBOTEUEHHUSIX.

Jlabopamopusie u npakmuueckue pabomol

1. 3mepeHue KpOBSIHOTO J1aBJICHUA.

2. OmnpezeneHue Mmylibca U Yucia CEpACYHBIX COKPAICHHUH B MOKOE U MOCIIe JO3UPOBAHHBIX (PU3MUECKUX HArpy30K Yy UYeJIOBeKa.

3. IlepBasi nomolib OIpy KPOBOTECUEHUSIX.

7. AbIxanue

Jpixanue u ero 3Hadenue. Opranbl apixanus. JI€rkue. B3auMo-cBsi3b cTpoeHHsI U QPYHKIUN OpraHoB JbixaHus. ['a3000MeH B NErKuUX M TKaHSIX.
KusneHnHas EMKOCTb JIETKUX. MeXaHu3Mbl JIbIXaHusl. J{pIXaTeabHble IBUKEHUS. Perymnsmus qpixanus.

WNndexkunonnsie 0Ooe3HH, Mepefaroliuecs uYepe3 BO3AyX, MpeaylnpexaeHrue BO3AYIIHO-KanenbHbIX uWHGpekuuil. Bpen TabakokypeHus,
yInoTpebaeHnsT HApKOTHUECKUX M TCUXOTPONHBIX BemiecTB. Peanummanus. OxpaHa Bo3aymrHoW cpenpl. Oxa3aHue MEepBO MOMOLIM MPU MOPAXKEHUU
OpPraHOB JbIXaHUSI.

Jlabopamopuvie u npakmuueckue pabomol

1. 3mepenue o6xBaTa rpyJHON KJIETKH B COCTOSIHUM BJI0Xa U BbII0XA.

2. OnpeneneHye 4acToThl JbIXaHUs. BiiusHue pa3nuvHbIX GakTOpOB Ha YACTOTY JbIXaHHUS.

8. [luTanne n nNuIIeBapeHne

[TutarenbHble BellecTBa M MuIleBble NMPOAyKThl. [IuTanue m ero 3Hauenue. [IumeBapenune. Opranbl NUIIEBApEHHs, UX CTPOEHHE U (PYHKIHU.
@depMeHThI, UX poJib B MHIIEBapeHuu. [IumeBapenre B poToBoii monocTu. 3yObl M yxoJ 3a HUMU. [lumeBapeHue B xKenylake, B TOHKOM U B TOJCTOM

O 03O L AW



KUIIEYHUKE. BcackiBaHHe NUTATENbHBIX BellecTB. BcacbiBaHue BOJbl. lInmieBapUTENbHBIE KENNE3bl: MEUYEHb M MOJKEIIYAOYHAs XKeje3a, UX pojib B
MUILEBAPEHUH.

MuKpoOHOM 4YeI0BEeKa — COBOKYITHOCTh MHKPOOPTraHM3MOB, HACENSIONIMX OPraHM3M YeloBeKa. Perymsuus numieBapeHus. MeToasl M3ydeHHs
opraHoB nuuieBapenus. Padots! U. I1. ITaBnosa.

'uruena nuranus. [lpenynpexxaeHne rIUCTHRIX U KETyI0YHO-KUIIEYHBIX 3a00J1€BaHU, MTUIIEBBIX OTPaBlIeHUN. BiusiHue KypeHus 1 ajJkoroJisi Ha
MUIIEBApEHUE.

Jlabopamopuvie u npakmuueckue pabomol

1. UccnenoBanue aecTBus (hepMEHTOB CIIFOHBI HA Kpaxmal.

2. HabmroieHue neicTBUS JKETyIOYHOTO COKa Ha OeJKH.

9. O0MeH BellleCTB U NpeBpallleHHe JHePruu

OOMeH BelIecTB U MPEBpaIlleHUE YHEPTUU B OpraHu3Me uesnoBeka. [lnactuueckuii u sHepretTudeckuii oomMeH. OOMEH BOJIBI 1 MUHEPATBHBIX COJICH.
OOmeH OeNKOB, YIJIEBOJIOB U KHUPOB B Opranu3Me. Perymsius oOMeHa BEIIeCTB U IPEBPAILICHUS SHEPTHH.

Butamunbl u ux pons s opranuzma. [loctymienne BuTaMuHOB ¢ nuiiel. CHHTE3 BUTAMUHOB B OpraHu3Me. ABUTAMHUHO3BI U TUTIOBUTAMHUHO3HI.
CoxpaHeHre BUTAMHUHOB B TIHIIIE.

Hopwmer u pexxum nutanus. ParmonansHoe nutanne — ¢GakTop yKperieHus 310poBhsi. Hapymenue oOMeHa BeIecTs.

Jlabopamopuvie u npakmuueckue pabomol

1. UccnenoBanue coctaBa NPOAYyKTOB MUTAHUA.

2. CocraBieHrE MEHIO B 3aBUCUMOCTH OT KaJIOPUMHOCTH MUIIIH.

3. CnocoObl COXpaHEeHHs] BATAMUHOB B IMUIIEBHIX MPOIYKTAX.
10. Ko:ka

Crpoenue u ¢pynkuuu koxu. Koxa u e€ mponssoaasie. Koxxa u Tepmoperyssiius. Biusaue Ha KoKy (paKTOPOB OKPYXKAIOIICH CpeIbl.

3akanuBaHue U ero poJib. CrocoObl 3aKaJIMBaHUs OpraHu3Ma. [ MTHeHa KOXH, TATHEHWYECKUEe TPeOOBaHMS K OJIeK Ie M 00yBH. 3a00JIeBaHHS KOKHU U
ux npeaynpexacaus. [IpoduiakTrka v neppas IOMOII IIPH TEIUIOBOM M COJIHEYHOM yJIapax, 0’KOorax i 0OMOPOKCHHSX.

Jlabopamopuvie u npakmuueckue pabomol

1. MccnenoBaHue ¢ MOMOMIBIO JYIbI THUTBHOH U JIAJIOHHOM CTOPOHBI KUCTH.

2. OmnpeseneHue >KUPHOCTU Pa3IMYHBIX YUACTKOB KOXKH JIUIIA.

3. Onucanue Mep Mo yXOy 3a KOKeH JIMIIAa U BOJIOCAMHU B 3aBUCHMOCTH OT THUIIA KOXKH.

4. Onucanue OCHOBHBIX THTHEHUYECKUX TPEOOBaHUM K 0J1eXk /1€ U OOYBH.

11. Boiaesnenue

3nauenue BbaeneHus. Opransl BbiAeneHUs. OpraHbl MOYEBBIIEIUTEILHON CHUCTEMBI, UX CTpOeHHE M (YHKIHH. MHUKPOCKOMUYECKOE CTPOCHUE
nouku. Hedpon. OOpazoBanue mouu. Perymsmus modeoOpa3oBaHHS U MOYEHCITycKaHHs. 3a00jieBaHHS OpPraHOB MOYEBBIICIHTENHHOM CHUCTEMBI, UX
MpeIynpexIeHuUE.

Jlabopamopuvie u npakmuueckue pabomol

1. OnpeneneHrie MECTOTIONOXKEHUS TIOYEK (Ha MYIISDKE).

2. Onucanue Mep npoUIaKTUKA 00JIe3HEN MOYeK.

12. PasMHOKeHHe U pa3BUTHE



Opranbl penpoaykiuu, crpoeHue u ¢pynkuuu. [Tonmoseie xenessl. [lonoBeie knetku. OmnonoTBopenue. BuyrpuyrpoOHoe pasButue. BiusiHue Ha
AMOpHOHANIbHOE pa3BUTHE (DAKTOPOB OKpyxk aromiei cpeapl. Poapl. Jlakranus. Poct u pa3zsutue pe6€nka. [lomoBoe co3peBanue. HacnenoBanue npru3HaKkoB
y uyenoBeka. HacnenctBenHble 00J1e3HH, X IPUUYUHBL U IpenynpexaeHue. Habop xpomocom, 1MojoBble XpOMOCOMBI, TeHbl. PojIb reHeTHuecKux 3 HaHUM
IUTSL TUTAaHUPOBaHUs ceMbH. MH(eKn, nepenaromuecs NoJ0BbIM MyTEM, UX MPO(UITAKTHKA.

Jlabopamopuvie u npakmuyeckue pabomul

Omnwucanue OCHOBHBIX Mep IO MPO(UIaKTUKe WHPEKIIMOHHBIX BUPYCHBIX 3a00neBanuii: CIIN/] u renarut.

13. Opranbl 4yBCTB M CEHCOPHbIE CHCTEMbI

Opranbel yyBCcTB W UX 3HaueHHe. AHanu3aTopbl. CeHcopHble cucTeMbl. [ma3 u 3penue. Ontuueckas cucreMa riasza. Cerdarka. 3puTeiabHbIE
penienTopsl. 3puTenibHOE BoctpusTie. Hapyiienus 3peHus 1 UX NpuyuHbl. [ urueHa speHus.

Vx0 u cayx. Crpoenue U (pyHKIMU opraHa ciyxa. MexaHusM pa0oTel ciayxoBoro aHanuszaropa. CiiyxoBoe Bocnpusarue. Hapymenus ciayxa u ux
npu4uHel. ['uruena ciyxa.

OpraHbl paBHOBECHSI, MBIIIEYHOTO YYBCTBA, OCS3aHMsI, 0OOHSHUS U BKyca. B3anMoieiicTBie CEHCOPHBIX CUCTEM OpraHu3Ma.

Jlabopamopuvie u npakmuueckue pabomol

1. OnpeneneHue oCTpOTHI 3pEHUS Y YETOBEKA.

2. N3ydyeHue cTpoeHus opraHa 3peHus (Ha MyJIsbke M BIIaXKHOM Iperapare).

3. M3yuenue cTpoeHHs opraHa ciryxa (Ha MyJisoKe).

14. IloBenenue u NCUXMKA

Ilcuxuka u noBeneHue yenoBeka. [lorpedbHoctu 1 MoTHBHI oBeAeHus. CoruanbHas 00ycIOBICHHOCTh MOBECHUS YeroBeka. Pednexropnas teo pust
MoBeJIeHUs. BrIciiass HepBHas AeATeNbHOCTH 4denoBeka, padoTel WM. M. Ceuenoma, U. I1. [1aBmoBa. MexaHusm oOpa3oBaHHsS YCIOBHBIX PEQIICKCOB.
Topmoskenue. Jlunamuueckuii crepeotun. Posib ropMoHOB B moBeaeHuu. HaciencTBeHHbIe M HEHACHEACTBEHHbBIE MTPOrPaMMBbI MOBEACHUS Y YellOBEKa.
[IpucnocobuTenbHBIN XapakTep NOBEACHUS.

IlepBas u BTOpas curHaigbHble cucTeMbl. llo3HaBarenbHas JesATenbHOCTh Mo3ra. Peub u MbinwieHwe. [lamsaTe u BHHMaHue. OMOIMH.
WnnuBuayanbHble OCOOCHHOCTH JIMYHOCTH: CIOCOOHOCTH, TEMIIEPAMEHT, XapakTep, OJap€HHOCTb. THUIBI BhHICHIEH HEPBHOM NEATENBHOCTH U

TCMIICpaMCHTA. OCco0EHHOCTHY IICUXUKH YelIoBeKa. [ nruena (bHSH‘{eCKOFO U YMCTBCHHOI'O Tpyaa. Pexum Tpyaa U OTAbIXA. CoH u ero 31Hadenue. ' uruena
CHa.

Jlabopamopuvie u npakmuueckue pabomol

1. 3yueHnue KpaTKOBPEMEHHOM MaMsITH.

2. OnpeneneHre 00bEMa MEXaHUYECKON U TIOTUYECKON MaMsITH.

3. Ouenka c(hopMUPOBAHHOCTH HABBIKOB JIOTHUECKOTO MBIILICHHUS.

15. YesioBeKk M OKpy:xamomas cpeaa

UYenoBek 1 OKpyKaromas cpea. JKonornueckue GakTopsl U UX JACWCTBUE HA OPTaHM3M YellOBeKa. 3aBUCUMOCTh 3/I0POBbS UEIOBEKA OT COCTOSIHUS
OKpyXaromiel cpenpl. MUKpPOKIMMAT KHUIBIX moMerieHnil. CoOnroieHne MpaBuUil MOBEACHHUS B OKPYXAIOIIeH cpele, B OMACHBIX W YPE3BBIYAHBIX
CUTYaLHSIX.

3/10poBbe YeNOBEKa KaK collhaibHas IEHHOCTh. DaKTOPhI, HAPYIIAIOIINE 3I0POBbE: TUTIOIUHAMUS, KypeHHE, YIIOTpeOIeHIe aTKoTos, HAPKOTHKOB,
HecOamaHCHUPOBAHHOE MUTaHHUE, CTPecC. YKpEIJICHHE 3/I0pPOBbs: ayTOTPEHUHT, 3aKalMBaHUE, JBHTaTelbHAS aKTUBHOCTH, COATAHCUPOBAHHOE IMUTAHUE.
KynbTypa oTHOIIEHHS K COOCTBEHHOMY 3/I0POBBIO H 3/I0POBBIO OKPYXKAIOMINX. BceMupHast opranu3zaius 3paBoOXpaHEeHHUS.



YenoBek Kkak 4acTh Onochepbl 3eMin. AHTPOIOTCHHBIE BO3JACHCTBUS Ha mpupofdy. YpOanuzanus. LluBunmzanus. TexHoreHHbIE U3MEHEHUS B
okpyxaroreit cpene. CoBpeMeHHbIE rII00aTbHbIE SKOJIOTHYECKUE MPOOIeMbl. 3HAYCHNE OXPaHbl OKPYKAIOIIEH CPe/Ibl.

TEMATHYECKOE IINTAHUPOBAHUE

TEMATUYECKOE ITNTAHUPOBAHUE 5 KJIACC

Ne | TemaTnueckue Koimue- OcHoBHOe conepxaHue OcHOBHBIE BU/BI DJIeKTpoHHbIe (LM(ppoBbIe) 00pa3oBaTebHbIE
n/n | 6J0Ku, TeMBbI | CTBO AeATeJILHOCTH pecypchl
KoJsimyecTBo yacoB | yacos o0yyaoummxcsi ¢ y4eToM
HanpasJeHuil padoueit
NPOrpaMMbl BOCIIMTAHHA
m : !
1. | buonorus — 4 O3nakomyieHMe ¢ 0oOBeKTamu| DKCKypcus IIpu3naku JKUBBIX OpraHu3MOB. -
HayKa O )KMBOU ITpUP u3y4eHus Ouosoruu, e€ pasaenamu;| «MuorooOpasue  KHBBIX | ihttps://foxford.ru/wiki/biologiya/priznaki-zhivyh-
oze OpraHu3MOB, OCEHHHME | {5rganizmoV
[Ipumenenue OMOJIOTUYECKHUX| £
ABJICHUS B KU3HU ;

TEPMHHOB U MOHATHI: XUBBIC TEla,
ouoJjorus,
aHATOMUSI, (PU3HOJIOTHS U JIP.;

OKOJIOIrusA, LIHUTOJIOIHu:Ad,

ouojoru B
NEATENHLHOCTH
Pa3INnYHBIX

PackpeiTe  posn
[IPAKTUYECKOU
JTFOJIEH, 3HAYCHUS
OpPraHU3MOB B JKU3HH YEJIOBEKA;

OO6cyxeHne MPU3HAKOB JKHUBOTO;

paCTeHI/Iﬁ U JKUBOTHBIX»

Ypox - [IPAKTUKYM
«Denosornueckue
HAOIIOICHUS 3a

CE30HHBIMH H3MEHEHUSMHU
B IIPUPOJAE»

Ypok - BUKTOPHUHA
«[Ipodeccun, cBs3aHHbIE C

IIpusHaku JKU3HU

https://www.yaklass.ru/p/biologia/5-klass/chto-
lizuchaet-biologiia-13701/napravleniia-|
biologicheskoi-nauki-13452/re-45a135ff-ab38-
4647-b48c-aBaefca3f6f6

Tpusnaxu JKUBBIX OpraHu3MOB

‘https://stavropolye.tv/school/175:

buonornst - Hayka O KUBOW NPUPOAC

‘https://www.youtube.com/watch?v=7JQCRD-stik



https://foxford.ru/wiki/biologiya/priznaki-zhivyh-organizmov
https://foxford.ru/wiki/biologiya/priznaki-zhivyh-organizmov
https://www.yaklass.ru/p/biologia/5-klass/chto-izuchaet-biologiia-13701/napravleniia-biologicheskoi-nauki-13452/re-45a135ff-ab38-4647-b48c-a8aefca3f6f6
https://www.yaklass.ru/p/biologia/5-klass/chto-izuchaet-biologiia-13701/napravleniia-biologicheskoi-nauki-13452/re-45a135ff-ab38-4647-b48c-a8aefca3f6f6
https://www.yaklass.ru/p/biologia/5-klass/chto-izuchaet-biologiia-13701/napravleniia-biologicheskoi-nauki-13452/re-45a135ff-ab38-4647-b48c-a8aefca3f6f6
https://www.yaklass.ru/p/biologia/5-klass/chto-izuchaet-biologiia-13701/napravleniia-biologicheskoi-nauki-13452/re-45a135ff-ab38-4647-b48c-a8aefca3f6f6
https://stavropolye.tv/school/175
https://www.youtube.com/watch?v=7JQCRD-stik

CpaBHeHUE OOBEKTOB IKUBOW U
HEKUBOW ITPUPOIBI;

O3nakomjeHHe  C
paboThHI c
000py/I0BaHNEM B KaOWHETE,

MpaBHIIAMH
OHUOJIOTUYECKUM

O6ocHOBaHUE TIpaBUJI TIOBEICHUS B
[IPUPOIE;

ouoJIorueny»

3amura npoekra «bynem
IpUpoJie APY3bsIMU!»

YpOoKu-IIpaKTUKYMBbI
(cormacHo MIaHUPOBAHUIO)

https://resh.edu.ru/subject/lesson/7842/conspect/311;

EHpO(’peCCHH, CBA3aHHBIE C  Ouosioruei -
http://fml174.ru/site/avdukova/list. ntm}

‘https://childage.ru/obuchenie-i-
iobrazovanie/starshie-i
klassyi/proforientacziya/professii-svyazannye-s-i

‘https://www.youtube.com/watch?v=0uMCtbz1jVQ!

[paBuia KaOuHeTe  OMOJIOTUM;

‘https://infourok.ru/tehnika-bezopasnosti-v-kabinete-
biologii-3396692.html;

paboTel B

MeTto bl
W3Y4EHHUS KUBOH Ipu
poabl

o2k

‘O3HaKOMJICHUE c METOIaMU;
{01 0JI0TYEeCKON HAYKU:]
'HAOJI0ICHHE, SKCIIEPUMEHT,]
KITacCU(pHUKaAIs, H3MEpEeHUEe U
| )

OTIMCEIBAHHE;,

‘O3HaKOMJIEHUE C  [paBUJIaMUj
| |
[pa0OTBl ¢ YBEIMYUTEIBHBIMU]
| a

puoopamy;

[IpoBeneHue JJIEMEHTaPHBIX]

Y pOKU-TIPaKTUKYMBI
(cornacHo MJIaHUPOBAHUIO)

Hrpa-Buktopruna «MeTobl
W3Y4YEHUS IPUPOJIBI»

MCTOI[BI HN3Y4YCHU ouoJIorun

https://www.youtube.com/watch?v=B817WdtkNg0

https://www.yaklass.ru/p/biologia/5-klass/chto-
izuchaet-biologiia-13701/issledovanie-prirody-
uvelichitelnye-pribory-13454/re-7e31342a-46d3-
4375-ad9d-8af54af769f7

ttps://www.yaklass.ru/p/biologia/5-klass/chto-
izuchaet-biologiia-13701/issledovanie-prirody-
uvelichitelnye-pribory-13454/  re-acf23236-d928-



https://resh.edu.ru/subject/lesson/7842/conspect/311132/
https://resh.edu.ru/subject/lesson/7842/conspect/311132/
http://fml174.ru/site/avdukova/list.html
https://childage.ru/obuchenie-i-obrazovanie/starshie-klassyi/proforientacziya/professii-svyazannye-s-biologiej.html
https://childage.ru/obuchenie-i-obrazovanie/starshie-klassyi/proforientacziya/professii-svyazannye-s-biologiej.html
https://childage.ru/obuchenie-i-obrazovanie/starshie-klassyi/proforientacziya/professii-svyazannye-s-biologiej.html
https://childage.ru/obuchenie-i-obrazovanie/starshie-klassyi/proforientacziya/professii-svyazannye-s-biologiej.html
https://www.youtube.com/watch?v=0uMCtbz1jVQ
https://infourok.ru/tehnika-bezopasnosti-v-kabinete-biologii-3396692.html
https://infourok.ru/tehnika-bezopasnosti-v-kabinete-biologii-3396692.html
https://www.youtube.com/watch?v=B8l7WdtkNq0
https://www.yaklass.ru/p/biologia/5-klass/chto-izuchaet-biologiia-13701/issledovanie-prirody-uvelichitelnye-pribory-13454/re-7e31342a-46d3-4375-ad9d-8af54af769f7
https://www.yaklass.ru/p/biologia/5-klass/chto-izuchaet-biologiia-13701/issledovanie-prirody-uvelichitelnye-pribory-13454/re-7e31342a-46d3-4375-ad9d-8af54af769f7
https://www.yaklass.ru/p/biologia/5-klass/chto-izuchaet-biologiia-13701/issledovanie-prirody-uvelichitelnye-pribory-13454/re-7e31342a-46d3-4375-ad9d-8af54af769f7
https://www.yaklass.ru/p/biologia/5-klass/chto-izuchaet-biologiia-13701/issledovanie-prirody-uvelichitelnye-pribory-13454/re-7e31342a-46d3-4375-ad9d-8af54af769f7

[
DKCTIIEPUMEHTOB M HAOIIOACHUI Ha.f|

puMepax paCTeHI/Iﬁ§|

(reIuoTpPONr3M U T€OTPONU3M) Ui

JKUBOTHBIX!

|§0):[H0KneT0qHHx

l(hoToTaKCHC H XeMOTAKCHC) H Jp. C]

'ONIMICAaHNUEM LIEJICH, BBIABUKECHUEM]

TUIIOTE3 (IpeanonaoxKeHui ),

I0JTy4EHUS] HOBBIX (DAKTOB;;

‘Onucane ¥ MHTEpHpeTanusy

TTAHHBIX C 1IeJIbI0  0OOCHOBAHUS

r
'‘BBIBOJIOB;!

e i i1

4a0f-bb08-ff875622ccd

https://www.yaklass.ru/p/biologia/5-klass/chto-
izuchaet-biologiia-13701/issledovanie-prirody-
uvelichitelnye-pribory-13454/re-cff75214-6146-
4d82-85cc-8fb2d2a5ab05

https://resh.edu.ru/subject/lesson/7843/conspect/311
166/

https://resh.edu.ru/subject/lesson/7851/start/311403/

YBenuuurenabHble TPUOOPHI:

https://www.yaklass.ru/p/biologia/5-klass/chto-
izuchaet-biologiia-13701/issledovanie-prirody-
uvelichitelnye-pribory-13454/re-c818f3b0-60f0-
4fe3-8da7-be8bae813f7d

Opranuszmbl —
Tesa KUBOUM MpUpo
bl

=

‘OrnpeiesieHHe 10 BHELIHEMY BUIY!

|§(I/I3o6pa>1<eHI/I;IM), cXxeMam u

|§oanaHI/Ie JOSIAEPHBIX W SITIEPHBIX|
II

'Y CTaHOBJICHUE B3aUMOCBSI3€il

IMEX Ty OCOOEHHOCTSMU CTPOCHUS U]

‘(OYHKLIMSAMU  KJIETOK M TKaHE,|

'OPraHOB ¥ CHUCTEM OpPraHOB;;

ADrYMEHTHPOBAaHHE  JIOBOJOB O

IKJICTKE KaK €IWHULE CTPOCHUS MU

DKU3HEESITEIbHOCTH OPraHU3MOB;;

BuptyanbHast  3KcKypcus
«Hcropus W3Y4YEeHUS
KIICTKU

YPOKHU-TIPaKTUKYMBI
(cornacHo MJIaHUPOBAHUIO)

BaIHI/ITa ITPOCKTOB:

«Mogenb KICTKHN nu3
MNOAPYYHLIX MATCPUATIOBY,
«Y IUBUTENLHBIC

OpraHu3MbD»

PacturennHas kireTka

https://www.yaklass.ru/p/biologia/5-klass/rasteniia-
pod-mikroskopom-13537/stroenie-rastitelnykh-
kletok-14751/re-dfae997a-4529-4021-9¢84-
466c632a74f1

OI[HOKJ'IGTO‘IHLIG 1 MHOTOKJICTOYHBIC OPraHN3MbI

https://resh.edu.ru/subject/lesson/7857/conspect/289
572/

https://urok.1sept.ru/articles/635049

https://resh.edu.ru/subject/lesson/5395/main/107351



https://www.yaklass.ru/p/biologia/5-klass/chto-izuchaet-biologiia-13701/issledovanie-prirody-uvelichitelnye-pribory-13454/re-cff75214-6146-4d82-85cc-8fb2d2a5ab05
https://www.yaklass.ru/p/biologia/5-klass/chto-izuchaet-biologiia-13701/issledovanie-prirody-uvelichitelnye-pribory-13454/re-cff75214-6146-4d82-85cc-8fb2d2a5ab05
https://www.yaklass.ru/p/biologia/5-klass/chto-izuchaet-biologiia-13701/issledovanie-prirody-uvelichitelnye-pribory-13454/re-cff75214-6146-4d82-85cc-8fb2d2a5ab05
https://www.yaklass.ru/p/biologia/5-klass/chto-izuchaet-biologiia-13701/issledovanie-prirody-uvelichitelnye-pribory-13454/re-cff75214-6146-4d82-85cc-8fb2d2a5ab05
https://resh.edu.ru/subject/lesson/7843/conspect/311166/
https://resh.edu.ru/subject/lesson/7843/conspect/311166/
https://resh.edu.ru/subject/lesson/7851/start/311403/
https://www.yaklass.ru/p/biologia/5-klass/chto-izuchaet-biologiia-13701/issledovanie-prirody-uvelichitelnye-pribory-13454/re-c818f3b0-60f0-4fe3-8da7-be8bae813f7d
https://www.yaklass.ru/p/biologia/5-klass/chto-izuchaet-biologiia-13701/issledovanie-prirody-uvelichitelnye-pribory-13454/re-c818f3b0-60f0-4fe3-8da7-be8bae813f7d
https://www.yaklass.ru/p/biologia/5-klass/chto-izuchaet-biologiia-13701/issledovanie-prirody-uvelichitelnye-pribory-13454/re-c818f3b0-60f0-4fe3-8da7-be8bae813f7d
https://www.yaklass.ru/p/biologia/5-klass/chto-izuchaet-biologiia-13701/issledovanie-prirody-uvelichitelnye-pribory-13454/re-c818f3b0-60f0-4fe3-8da7-be8bae813f7d
https://www.yaklass.ru/p/biologia/5-klass/rasteniia-pod-mikroskopom-13537/stroenie-rastitelnykh-kletok-14751/re-dfae997a-4529-4021-9c84-466c632a74f1
https://www.yaklass.ru/p/biologia/5-klass/rasteniia-pod-mikroskopom-13537/stroenie-rastitelnykh-kletok-14751/re-dfae997a-4529-4021-9c84-466c632a74f1
https://www.yaklass.ru/p/biologia/5-klass/rasteniia-pod-mikroskopom-13537/stroenie-rastitelnykh-kletok-14751/re-dfae997a-4529-4021-9c84-466c632a74f1
https://www.yaklass.ru/p/biologia/5-klass/rasteniia-pod-mikroskopom-13537/stroenie-rastitelnykh-kletok-14751/re-dfae997a-4529-4021-9c84-466c632a74f1
https://resh.edu.ru/subject/lesson/7857/conspect/289572/
https://resh.edu.ru/subject/lesson/7857/conspect/289572/
https://urok.1sept.ru/articles/635049
https://resh.edu.ru/subject/lesson/5395/main/107351/

'BbIABIICHME CYIIHOCTH JKM3HEHHO!

'BAXKHBIX IIPOLIECCOB Y OPraHU3MOB!

{DasHBIX LAPCTB: IIMTaHUE, bIXaHHUE,)

'BBIJICJICHUE, MX CPABHEHHUE;|

‘{O00CHOBaHUE poJiu

[pasapaXKMMOCTH KIICTOK;)

‘CpaBHEHUE CBOICTB OPraHHW3MOB:]

IBVDKCHUS, Pa3MHOKECHHS,|
| 1

DasBUTHSL

'/AHAJIM3 TPUYMH ~ Pa3HOOOpasus
| A

'OpraHU3MOB;;

e A

‘KnaccuduimpoBanue opranu3mMoB;;

‘BoisaBienune CYIIECTBEHHBIX|

MPU3HAKOB BHPYCOB: Mapa3sUTU3M.,|

{00JTBIIIas pEIpPOAYKTHBHAS

(CIOCOOHOCTD, N3MEHUYHMBOCTb;:

MccienoBanue " CpaBHEHUE

ipaCTI/ITeJ'ILHLIX, J)KUBOTHBIX KIIETOK!

________________ 1

1 TKaHEH;;

et A

/
Opranusm - eAMHOE 1LIETI0e

https://resh.edu.ru/subject/lesson/1018/

https://multiurok.ru/files/priezientatsiia-orghanizm-
kak-iedinoie-tsieloie-5-.html

Knaccudukanus opraHuzMoB

https://resh.edu.ru/subject/lesson/7851/train/311408
/

https://www.youtube.com/watch?v=M8uE-RQfMhc

bakrepun u BUpycChI

https://www.youtube.com/watch?v=cVDsBVvXOu
M

https://www.yaklass.ru/p/biologia/9-klass/predmet-
biologii-16129/otlichitelnye-osobennosti-zhivykh-
organizmov-urovni-organizatcii-zhizni-16132/re-
d019f13f-79b2-4f53-9¢76-0091228bc16

OpraHu3Mmel U cpena
oOurauug

roT

PackppiTHE CYIIHOCTH TEPMUHOB:
cpenaa *KHu3HH, (PaKTOPBI CPEIb;

BrrsiBrieHue CYIICCTBCHHBIX|
IIPHU3HAKOB CPCA oOUTaHUS: BOHHOﬁ,

Urpa «ODKOJIOTHYECKOE

JOTO»

YpoK-IIpaKTUKYM
(cormacHo MIaHUPOBAHUIO)

Cpenpl oOuTaHus

https://resh.edu.ru/subject/lesson/459/

https://www.youtube.com/watch?v=UWCcN18vRvsk



https://resh.edu.ru/subject/lesson/5395/main/107351/
https://resh.edu.ru/subject/lesson/1018/
https://multiurok.ru/files/priezientatsiia-orghanizm-kak-iedinoie-tsieloie-5-.html
https://multiurok.ru/files/priezientatsiia-orghanizm-kak-iedinoie-tsieloie-5-.html
https://resh.edu.ru/subject/lesson/7851/train/311408
https://www.youtube.com/watch?v=M8uE-RQfMhc
https://www.youtube.com/watch?v=cVDsBVvXOuM
https://www.youtube.com/watch?v=cVDsBVvXOuM
https://www.yaklass.ru/p/biologia/9-klass/predmet-biologii-16129/otlichitelnye-osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-16132/re-d019f13f-79b2-4f53-9c76-0b91228bc16
https://www.yaklass.ru/p/biologia/9-klass/predmet-biologii-16129/otlichitelnye-osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-16132/re-d019f13f-79b2-4f53-9c76-0b91228bc16
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https://www.yaklass.ru/p/biologia/9-klass/predmet-biologii-16129/otlichitelnye-osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-16132/re-d019f13f-79b2-4f53-9c76-0b91228bc16
https://resh.edu.ru/subject/lesson/459/
https://www.youtube.com/watch?v=UWcN18vRvsk

HA3€MHO-BO3/YIIHOM, TMOYBEHHOM,

OPraHUu3MEHHOM;
Y cTaHoBIICHHE B3alMOCBS3EH
MEXITY pacnpocTpaHeHUEM

OpraHM3MOB B pa3HBIX cpenax
0o0WTaHUsI ¥ TPUCIIOCOOJIEHHOCTHIO|

K HUM;
O0bsIcHEHNE MOSIBJIEHUS]
[PUCTIOCOOICHUIA K cpene

obutanus: ootekaemasi popma Tena,
HaJlluMe Yellyl M IUIAaBHUKOB Y|
ppIO, Kpenkuid  KPIHOYKOBUHBIN
KIIIOB U OCTpBIE, 3arHYTbIE KOTTH Y|
XHUIHBIX OTUI] U JP.;

CpaBHeHMe BHEIIIHETO BUIA
OPraHM3MOB  Ha  HATypPaJbHBIX
00BEKTax, IO TaOJMIlaM, CXeMaM,
OIIHCAHUSM;

BupryanbHas 3KCKypcus «
[Tpucnocobnenus K
cpenaM OOUTaHUs»

[IpucnocobneHust OpraHu3MoB K cpeiaM 0OUTaHuUs

https://www.youtube.com/watch?v=RbHRUY51el
A

https://interneturok.ru/lesson/biology/5-
klass/vvedenie/sredy-obitaniya-organizmov

Ce30HHBIE U3BMCHEHUS B JKHU3HH OpraHusmMoB

https://www.youtube.com/watch?v=SWTO3NKNk8
Y



https://www.youtube.com/watch?v=RbHRUY51e1A
https://www.youtube.com/watch?v=RbHRUY51e1A
https://interneturok.ru/lesson/biology/5-klass/vvedenie/sredy-obitaniya-organizmov
https://interneturok.ru/lesson/biology/5-klass/vvedenie/sredy-obitaniya-organizmov
https://www.youtube.com/watch?v=SWTO3NKNk8Y
https://www.youtube.com/watch?v=SWTO3NKNk8Y

[Tpupousie coolie
CTBa

'PackpbITHE CYIIHOCTU TEPMMHOB:|

MIPUPOAHOE U HCKYCCTBEHHOE!

/COOOIIIECTBO, LIETIN U CETH MUTAHUS;!

AHamu3 TPYNIn OPraHu3MoOB B

T PUPOTHBIX COo00IIIECTBAX ]
TIPOU3BOJUTENH, HOTPEOUTEINH,|
{paspyLINTETN OPTraHNYECKHUX]
| A
BCILECTB;)
'BersiBiieHue CYLIECTBEHHBIX]

TIPU3HAKOB MPUPOJHBIX COOOIIECTB]

'OpraHu3MoB (Jiec, Py, 03€po U T.|

'AHains HCKYCCTBEHHOTO U

TIPUPOTHOTO COOOIIECTB,)]

'BBISIBJICHUE UX  OTJIMYUTEIIBHBIX!

___________________ 1

TIPU3HAKOB;;

e e it 41

McciienoBanue XKU3HU OPraHU3MOB!

10 CE30HaM, 3aBUCUMOCTD|

ICE30HHBIX SIBJICHUU OT (DAKTOPOB|

'HEYKUBOW MPUPOJIbIL;;

YpoK-IIpaKTUKyM
(coryiacHO MJIAaHUPOBAHUIO)

BupryansHas = 3KCKypcus
«[Ipupomusie coolmecTBa

POoaAHOTO Kpasi»

Hrpa «DK0JIOTHYECKOE

JIOTO»

OKOcHCTEMHasi OpraHu3auusi JKUBOM IPHUPOJBL.
Koncnekr "OxocucreMHas oOpraHu3anusi KUBOU

npupobl” - YuutensPRO (uchitel.pro)

UYro Takoe mpuponHoe coobiiectBo. [IpupoaHoe

cooOIIecTBO, MM  OHMOreolmeHo3 —  3TO

COBOKYITHOCTb JKMBBIX OPraHM3MOB (pacTeHHI,

KUBOTHBIX, OakTepuil, TrpubOB) U  YCIOBHH

abuoTu4ecKou cpenbl Ha

TeppuTOopuu. BakHbIM NpH3HAKOM OHOTEOIIeHO3a

ONIPEAECICHHOM

SIBIETCS OCYILECTBIIEHUE KPYrOBOPOTa BEIIECTB.
https://disinsect.ru/znacheniye-biotsenoza-dlya-
prirody-i-cheloveka/

Paznmuune Mexay  TepMHMHAMH:  OMOTEOIICHO3
SABIISICTCA COO6H.[€CTBOM paCTeHI/II\/’I, JKUBOTHBIX H
abnoTH4ecKnX (HaKTOpPOB, COCTABJISIFOIINX E€AMHBIN
paCTI/ITCHBHHﬁ KOMIIJICKC, HaIlpUuMeEp, JIUCTBEHHBIHI
JIEC WJIN HpeCHHﬁ BOJOCEM, DOKOCHCTEMaA MOXET
OIIMCBIBATh KaK IMPOLCCCHI, IPOUCXOAAIINE B KaIlIC
BOJbI, TaK MW OXBAaThIBATh OI'POMHBIC IIJIOIIAaAH
MPUPOAHOMN Ccpensl.
https://nauka.club/biologiya/biogeotsenoz.html

buotnueckue n abuoTHYEeCKHUE

Crpykrypa.
BEIleCTBA

https://nauka.club/biologiya/biogeotsenoz.html

- IloToKM BeleCcTB MEXIy >KUBOW U HEXKHBOU
npupoaoil. KpyroBopoT BemiecTBs B IpUpoOIe - 3TO
B3aMMOCBS3aHHEIE OHOJIOTHYECKHE,
dbusznonornueckue  MpOLecChl  JBIDKEHUS U

XUMHNYCCKHCE,



https://disinsect.ru/znacheniye-biotsenoza-dlya-prirody-i-cheloveka/
https://disinsect.ru/znacheniye-biotsenoza-dlya-prirody-i-cheloveka/
https://nauka.club/biologiya/biogeotsenoz.html
https://nauka.club/biologiya/biogeotsenoz.html

BHUIOU3MCHCHUS CcO GHHHCHHﬁ, KOTOpBIe HUMCHOT
MTOBTOPSAIOLIUNCS Xapakrep.
https://nauka.club/geografiya/krugovorot-veshhestv-

v-prirode.htm

B3anmonericteue JKUBBIX OpraHu3MoB)(u
NOMYJSIIMM ~ pa3HbIX BHUIOB) MEXIy Cco0od B
coobmecte. IlonoxurenbHoe — Korjga OAWH WIH
00a yyacTHMKa OTHOIIEHMH W3BJIEKAIOT M3 HHUX
BBITOJY (Hampumep, MypaBbu U Tiis1). HelrpanbHoe
— OpraHu3Mbl HHMKaK He BIMAIOT ApPYr Ha Jpyra
(Hampumep, OJIEHb u necHast NITHIA).
OtpunarenbHoe — B pe3yabTaTe
B3aMMOOTHOIIEHUH KOMY-TO HPUYMHSAETCS Bpel
(Hanmpumep, BOJIK u 3as1).
https://nauka.club/biologiya/tipy-vzaimootnosheniy-
mezhdu-organizmami.html

https://interneturok.ru/lesson/biology/7-
klass/osnovy-ekologii/biotsenoz

https://foxford.ru/wiki/biologiya/tipy-prirodnyh-
soobschestv-razvitie-i-smena-biogeotsenozov

https://foxford.ru/wiki/biologiya/cepi-pitaniya-
krugovorot-veshchestv-v-prirodnyh-
soobshchestvah-58

https://natworld.info/o-prirode-dlja-
shkoly/okruzhajushhij-mir/prirodnoe-soobshhestvo-
vidy-roli-struktura-i-vlijanie-cheloveka

OKOJIOTHYECKHE nupaMuabl- rpa(bnqecxoe
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https://foxford.ru/wiki/biologiya/cepi-pitaniya-krugovorot-veshchestv-v-prirodnyh-soobshchestvah-58
https://foxford.ru/wiki/biologiya/cepi-pitaniya-krugovorot-veshchestv-v-prirodnyh-soobshchestvah-58
https://natworld.info/o-prirode-dlja-shkoly/okruzhajushhij-mir/prirodnoe-soobshhestvo-vidy-roli-struktura-i-vlijanie-cheloveka
https://natworld.info/o-prirode-dlja-shkoly/okruzhajushhij-mir/prirodnoe-soobshhestvo-vidy-roli-struktura-i-vlijanie-cheloveka
https://natworld.info/o-prirode-dlja-shkoly/okruzhajushhij-mir/prirodnoe-soobshhestvo-vidy-roli-struktura-i-vlijanie-cheloveka

n300paKeHne TPEeyroiabHOH  (OpMBI, KOTOpOE
IMMOKa3bIBACT KOJINYECTBO OpraHM3MOB, Oromaccel 1
3aKJIFOYEHHOM B HMX DJHEPrMM HAa  KaKJIOM
TpoHUUECKOM ypOBHE B DJKOCHCTEME H UX
OMOJIOTHYECKYIO IPOJYKTUBHOCTb.
https://nauka.club/biologiya/ekologicheskaya-

piramida.html

Pemenue 3agag

http://worldofschool.ru/biologiya/stati/ekologiya/tro
ficheskaya/reshenie-zadach-po-ekologii-po-teme-
ekologicheskaya-piramida.-troficheskie-cepi

https://foxford.ru/wiki/biologiya/tsepi-i-seti-
pitaniya-ekologicheskaya-piramida

https://natworld.info/nauki-o-prirode/troficheskie-
urovni-tipy-znachenie-shemy-i-opredelenie-

pishhevoj-cepi

https://nauka.club/okruzhayushchiy-mir/prirodnoe-
soobshchestvo.html

https://nauka.club/biologiya/pastbishchnaya-
pishchevaya-tsep.html

Poms 9KOJIOTHYECKUX (akTopoB npu
dbopmupoBaHUn cooOriecTBa. CrpykTypa
(sspycHOCTB). CocTaB (M3 KaKUX pacTeHU COCTOUT U
Ka OHHU HpI/ICHOCO6I/IJ'II/ICL K COBMCCTHOMY
CYIIECTBOBAHUIO).
https://egevideo.ru/stati/ekologiya/svet-kak-
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https://foxford.ru/wiki/biologiya/tsepi-i-seti-pitaniya-ekologicheskaya-piramida
https://foxford.ru/wiki/biologiya/tsepi-i-seti-pitaniya-ekologicheskaya-piramida
https://natworld.info/nauki-o-prirode/troficheskie-urovni-tipy-znachenie-shemy-i-opredelenie-pishhevoj-cepi
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https://natworld.info/nauki-o-prirode/troficheskie-urovni-tipy-znachenie-shemy-i-opredelenie-pishhevoj-cepi
https://nauka.club/okruzhayushchiy-mir/prirodnoe-soobshchestvo.html
https://nauka.club/okruzhayushchiy-mir/prirodnoe-soobshchestvo.html
https://nauka.club/biologiya/pastbishchnaya-pishchevaya-tsep.html
https://nauka.club/biologiya/pastbishchnaya-pishchevaya-tsep.html
https://egevideo.ru/stati/ekologiya/svet-kak-ekologicheskiy-faktor

ekologicheskiy-faktor /

Turel j1ecoB (XBOWHBIC, TUCTBEHHBIE, CMEIIIAHHBIC).
[TpuauHb BO3HUKHOBCHHS.
https://ecoportal.info/vidy-lesov /

Tunel 1yroB (Mo YBIAXKHEHHUIO) CYXOJOJIbHBIE,
HHU3UWHHBIC.
https://studme.org/165204/ekologiya/proishozhdeni
e_klassifikatsiya lugov

Cykueccus. [Tpu CMEHEe YCIIOBUU W
KaTacTpOUUECKUX  BO3JEHCTBHUIX  MPOUCXOIUT
MoCJIeZI0BaTeIbHAs CMEHA HKOCHCTEM.

3HavyeHUe Jieca W JIyra JUIs YelioBeKa (TeMBbI s
pedepara)

https://foxford.ru/wiki/biologiya/tipy-prirodnyh-
soobschestv-razvitie-i-smena-biogeotsenozov

dopmMupoBaHUE npyna u 0oJoTa.
https://nauka.club/okruzhayushchiy-
mir/bolot%D0%BE.html

buoreonenos Hpyna.
https://ppt4web.ru/biologija/biogeocenoz-

pruda.html

- buoreoneno3 6onoto. BepxoBoe U HHU3MHHOE
60710T0. OCHOBHBIE OTIMUUsA. BepxoBbie — 0Oosora
BO3HUKIM Ha MecTe BoJoéMa. OHU BO3HHUKAIOT B
pesyibTaTe 3apacTaHus W 3a00JauyuBaHUS, MpU
OOMJIBHOM BBINIAJICHUHM OCAJKOB U TPHU CJIabOM HX



https://egevideo.ru/stati/ekologiya/svet-kak-ekologicheskiy-faktor
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https://foxford.ru/wiki/biologiya/tipy-prirodnyh-soobschestv-razvitie-i-smena-biogeotsenozov
https://foxford.ru/wiki/biologiya/tipy-prirodnyh-soobschestv-razvitie-i-smena-biogeotsenozov
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UCIIapEHUMN. XapakTepusyroTcs: ciaboit
OBOJHEHHOCTBIO, 3aCTOMHOCTBIO  BOJ, HHU3KUM
COJIEpKaHMEM  MHH.3JI.,  claboil  CTemeHbIo
pasnoxkeHus Topda, OCTHBIM BUJ.COCTABOM PACTYT
pacTeHusi, KOTOpbIE TPHUCIOCOOMIUCh K Oemoit
nmoyBe (CocHa, OarylbHHK, OpYyCHUKAa, KIIIOKBA,
pOCsSHKa, OCOKa, MXH). HU3MHHBIE pacnojararTcs
10 JIOJIMHAM peK, Oeperam 03€p, B TMOHMKEHHBIX
penbedax. DTu 60J0Ta OTIUYAIOTCS: OOJBITUM KOJI.
BOJBI, BBICOKHM  COJIEp)KaHUEM  MUH.BEIIECTB,
BBICOKOW CTENEHbIO paslioKeHus Topda, OoraTbiM
BUJOBBIM  COCTaBOM  (Quopbl.  PacTuTenbHOCTh
JICCHAs, TPaBIHUCTO-KYCTAPHUKOBAs,  TpaBsHAS
(cocHa, Gepé3a, pasi.BUIbI UB, KPYIIMHA, OPYCHHKA,
KITIOKBA, 0COKa, CA0EIIbHHUK).

https://studopedia.net/14 83152 vopros--hiotsenoz-
bolota-vidi-bolot-struktura-sostav-vzaimosvyazi-
organizmov.html

3HaquHe npyz[a nu 60J'IOT B JKHU3HH 4YCJIIOBCKA.
https://pandia.ru/text/77/458/9679.php

https://amurinfocenter.org/directions/ecologichesko
e-prosvechsenie/legkie-nashey-planety-zachem-i-
kak-nam-sokhranyat-bolota /

https://nsportal.ru/ap/library/drugoe/2012/03/19/pru
d-drug-ili-vrag-prirody-i-cheloveka

ArposkocucTteMa (arpoleHo3) Kak HCKYCCTBEHHOE
COOOIIECTBO  OPraHM3MOB. XapaKTEPUCTHKH U
OCHOBHBIE IPU3HAKU COOOILECTB.
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https://cleanbin.ru/other/comparison-of-ecosystems

- [IpruuHbBl YCTOWYMBOCTH/HEYCTOMYMBOCTH

http://biolicey2vrn.ru/index/sukcessija/0-879

https://xn--elafahmjvbj.xn--plai/utilizaciya-
othodov/v-prirodnoj-ekosisteme- otlichie-ot-
iskusstvennoj.html

- 3HaucHHE HCKYCCTBCHHBIX H C€CTCCTBCHHBLIX
OKOCUCTEM JIA YCIIOBCKaA.

https://urok.1sept.ru/articles/518487

Uro Takoe manmmadrt? Jlamgmadr — 91O
TEPPUTOPUATIBHBIA  KOMIUIEKC, OJHOPOJHBIA IO
CBOEMY MPOUCXOXKIEHUI0 W pa3Buthuio. Obnamaer
eMHBIMU re0JIOrHYEeCKUMH, penbedHbIMH,
ruaporpapuuecKuMu u KITUMaTHYECKUMU
npu3HAaKaMd M UMEeT  eOUHBIH  OWOIIeHO3.
ttps://studopedia.ru/7_36632_ponyatie-o-
landshafte.htm

- Bungsr JaHaagToB.
https://www.archidizain.ru/2012/04/blog-post.html

Jlanamadt MIPUPOIHBIN.
https://vladyka23.ru/entsiklopediya/prirodnyy-
landshaft.htm

YeTon4nBOCTh " oxpaHa JaHmagdToB.
https://studme.org/296998/ekologiya/dinamika usto
ychivost landshaftov
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https://studme.org/357286/ekologiya/ohrana landsh
aftov osobo ohranyaemye prirodnye territorii

buocdpepa — riobanpHas okocucrema. B.J.
BepHajnckuii  —  OCHOBOIIOJIOKHHK — YY4EHHS O
ounocdepe. Crpykrypa ouochepsl.

PacnpocTpanenne u poJsib KMBOTO BEIIECTBA B
ouocdepe.
OCHOBa YycToWuuBoCcTH Ouochepsl. CoBpeMeHHbIE
9KOJIOTHYECKHE

buonoruueckoe pasHooOpasue Kak

HpO6.]'IeMI)I, ux BIIMAHUC Ha
COOCTBEHHYIO JKM3Hb M JKM3Hb OKpPYKarOIINX
mronei. https://bingoschool.ru/manual/207/

[Tpupoansie 30HBI. B ocHOBe reorpaduyeckoit
30HAJIBHOCTH JIEKAT U3MEHEHUS KIIMMaTa, U MPEexXIe
BCET0 Pa3jnyus B NOCTYIJICHUU COJTHEYHOTO TEILIA.

https://resh.edu.ru/subject/lesson/560 /

https://nsportal.ru/shkola/biologiya/library/2020/01/
27/urok-prirodnye-zony-zemli-5-klass

https://tepka.ru/prirodovedenie 5/26.html

XKusas npupona u ye
-JIOBEK

'/AHAIN3 M OLICHHMBAHUE BIIMSHMUSL

YPpOoK-IpakTUKyM

’X0351ICTBEHHOU JESATEIbHOCTH,

(cornacHo MJIaHUPOBAHUIO)

TFOJIEH HA TIPUPOY:)

{1104 PUPOAY; 3ammra npoektoB «Ha
: | 3aIIUTE IPUPOIBI»;
'APTYMEHTHPOBAHUE BBEICHUS o PHPOABD?;
PpallMOHAJILHOT O} «IKOJIOTUUECKHE
TIPUPOAOTIOJIH30BAHMS 1| poOIemMb»

IPUMEHEHHE 0€30TXO0/IHBIX;

«HpaB njaa TIIOBCACHUSA B

Ypok Ouosorun Ha Temy "Oco0o oxpaHsieMble:

Tepputopuu Bosorozckoii o6nactu” (infourok.ru)

3anoBenHass  Bonorogumna —  Bousorojackwid;

‘'ob1acTHO# xypHan I'pann (granimagazine.ru )

iICIIuCcOK ~~ 0c000  OXpaHseMbIX  TPUPOAHBIX:

repputopuii Bosoronckoii o6i1actu — Bukunenust
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https://studme.org/357286/ekologiya/ohrana_landshaftov_osobo_ohranyaemye_prirodnye_territorii
https://bingoschool.ru/manual/207/
https://resh.edu.ru/subject/lesson/560
https://nsportal.ru/shkola/biologiya/library/2020/01/27/urok-prirodnye-zony-zemli-5-klass
https://nsportal.ru/shkola/biologiya/library/2020/01/27/urok-prirodnye-zony-zemli-5-klass
https://tepka.ru/prirodovedenie_5/26.html

TEXHOJIOTMM (YTHIIM3alMsl OTXOOB
TTPOM3BOICTBA u OBITOBOTO]
| I 1
MyCOpa);

‘OnpesielieHe POJIM  YEJIOBEKA B

TIpUPOE, 3aBHCHMOCTH €ro|

3710pOBbsI oT COCTOSTHUSI

EOprma}omeﬁ cpem,l;i

‘O00CHOBaHUE MpPaBWJI TOBEJCHMSI

'JEJI0BEKA B IIPUPOIE;!

IPUPOJIEN

(wikipedia.org)

TlamsiTHukr npuponsl  Bojoroackoi oOmacTu

‘KonTent-marpopma Pandia.ru

text.pdf (booksite.ru);

EOXpaHSIeMI)IG IIPUPOTHBIE TeppI/ITOpI/II/IE

Bonoronckoit obnactu — Okosorust Bosioroackoi

'o6nactu (xn--blapekb0g.xn--plai)

OBIIEE KOJIMYECTBO

YACOB
I[TPOTPAMME

11O

34




