MUWHUCTEPCTBO IPOCBENIEHUA POCCUCKOM ®EJIEPAIIIN
MunucTepcTBO nNpocBelieHuss M Bocnutanusa KpacHosipckoro kpas
Yupasienue oopasoanust Taitmbipckoro lonrano-Henenkoro MyHMIMnajibLHOro paiona

TMK OY "Xerckas cpeanss mkoJa'

PACCMOTPEHO COI''TACOBAHO YTBEPXJIEHO

PykoBogutens MO 3amectutens qupekropa YBP  Jlupekrop TMKOY "Xerckas
C]_H"

berry I'animna MnbrHn4yHa Muxaiinoa Mapus 1BaHOBHa

[Tpuka3 Nel ot «1» ceHT0ps [Tpuka3 Nel ot «1» centsaOps 2024

Uynpuna Csetnana AdaHacbeBHA
[Tpuka3 Nel ot «1» centsaOpss 2024
T.

2024 r. T.

PABOYAS ITPOI'PAMMA
yueOHOro npeamera «buosorus»

i oOy4aromuxcs 9 kiacca

CocraBuia yuuTtesib OUOJIOTUA U XUMHUH
Kunkuna FOnug MuxaiioBHa

Xerta 2024



IosicHUTENLHAA 3aIUCKA

Pabouast mporpaMmma cocTtaBjieHa B COOTBETCTBUM C HOPMATUBHBIMH JIOKYMEHTAMMU:

- GenepaibHBIM  TOCYJAPCTBEHHBIM 00pa30BaTEbHBIM CTAHIAPTOM OCHOBHOTO o0miero oobpaszoBanus (IIpuka3
MunuctepcTBa 006pazoBanus U Hayku Poccuiickort @enepanuu ot 17 nexadbpst 2010 r. Ne 1897)

- [Tpukazom MunucTepcTBa oOpazoBanus U Hayku PO «O BHeceHUHM U3MEHEHUN B peaepalibHbIM TOCy1apCTBEHHbBIN
oOpa3oBaTenbHBIN CTaHIAPT OCHOBHOTO 001Iero oopazoanus (Ne 1577 ot 31.12.2015r1.)

- IIpukazom MunucrepctBa obpazoBanust u Hayku PO Ne 253 ot 31.03.2014 r. «O0 ytBepxaeHun (heaepaabHOTO
nepevHss Y4YeOHMKOB, PEKOMEHIYEMBIX K WCIOJIb30BAHUIO TIPU pEaTM3allid HWMEIONIUX TOCYy/IapCTBEHHYIO
aKKpeIUTalni0 00pa30BaTeIbHBIX MPOTpaMM HA4aJbHOrO OOIIEro, OCHOBHOTO OOIIEro, CpPEeAHEro OOIIero
oOpa3oBaHUs;

- O6pazoBarenpHOI POrpaMMon OCHOBHOTO 00111ero oopa3zoBanus ' bOY «Jluneit-uareprar Ne6 1

- IlpumepHO rocyaapCcTBEHHON MporpaMmoit mo ouosioruu st 5-11 knaccoB (ABTopckasi pabouas nporpamma B.
b. 3axapos, B. . Cusornazos, C. I'. MamonToB, . b. Aradono «IIporpamma oCHOBHOT'O OOIIEro 0Opa3oBaHMS.
buomnorus. 5 — 9 knaccel. «Konnentpuueckuit kype» M.: Ipoda, 2018 (GI'OC).)

IIpenonaBanue Benercsi mo yueonuky 3axapoB B.b., CuBornazos B.M. OO6mias Ouosnorus. 9 kiacc: y4eOHUK IS
ob1eoOpazoBarenbHbIX yupexaenuit/B.b. 3axapos, B.. CuBornasos. — M.: [Ipoda - Berana - rpad, 2018.

Heau u 3axaun JaHHO# padoyeil MpPOrpaMMbl MMOCTABJICHBI C yUETOM 1€ 00pa30BaTEeNbHON MPOrpaMMBI
IIKOJIBI: COBEPIICHCTBOBaHHE 0Opa30BaTEIbHON JEATENBHOCTH, HAMpPABJICHHOM Ha TOBBIIIEHHE KayecTBa
00pa3oBaHMsl, CIOCOOCTBYIOIIETO YCIEUTHOMY Pa3BUTHIO JTUYHOCTH BOCIIUTAHHUKA HE3aBUCHUMO OT €ro CTapTOBBIX
BO3MOXKHOCTEH B YCIOBUAX pealn3aliil W3MEHEHHUI B 3aKOHOAATEILCTBE, pEryIupyoiiemM chepy odpazoBaHusl.

OO0masi xapakTepucTHKA Y4eOHOI0 npeamera

Oébpazoeamenvnan Oucyunauna «buonocus» - ogHa W3 OCHOBHBIX 0a30BbIX B CTPYKTYpPE COJEp>KaHUs
OCHOBHOI'O O0ILIEro W cpeaHero (IOJIHOro) oOpa3oBaHMs, HEOTbEMJIEMas COCTaBHAs 4acTb €CTECTBEHHOHAYYHOI'O
00pa3oBaHMsI HAa BCEX CTYMNEHIX 00y4EHUSI.

Kypc Ouonornu Ha CTymneHHM OCHOBHOTO 00IIero o0pa3oBaHus B 9 Kilacce HalpaBiieH Ha (GOPMUPOBAHUE Y

yYaluxcs UEeJIOCTHOW CHUCTEMBI 3HAHUM O )KUBOW MPUPOJAE, €€ CUCTEMHON OPTraHU3AIMU U SBOJIIOLMOHHOM Pa3BUTUU



OpTraHn3MOB. Kpr HMEET KOMILICKCHBIM XapaKTCp, TaK KaK BKJIHOYACT OCHOBLI PA3JIMYHBIX OMOJIOrNYECKUX HayK O
YKMBOU MMpUpOJAC: MUTOJIOTINU, TCHCTUKU, XUMHWUH, IBOJIIOIIUN, SKOJIOT'HH.

OT100p conepkaHus MPOBENIEH C YYETOM KYJIbTYPOJIOTHUECKOTr0 MOIX0/1a, B COOTBETCTBHH C KOTOPBIM yYalHeCs
JOJDKHBI OCBOWUTH MAaTepHall, 3HAYUMBIA 171 (popMHpOBaHHMS MO3HABATENbHOM, HPABCTBEHHON U 3CTETHUYECKOM
KYJbTYpBHI,

COXpaHCHUA OKpY)K&I-OIHGfI Cp€abl U COOCTBEHHOT'O 300pOBbiA, OJIA HOBCCIIH@BHOﬁ KN3HHU U HpaKTHqCCKOﬁ
ACATCIIbHOCTH.

OO0ueyyeOHbIe YMEHM S, HABBIKH M CIIOCOOBI 1eSITeIbHOCTH

Pabouasi mporpamma mnpenycMaTpuBaeT (POPMUPOBAHUE Y ydyalIuxcsl OOIIEYyYEeOHBIX YMEHUW U HaBBIKOB,
YHUBEPCAIbHBIX CIOCOOOB JEATEIBHOCTH M KIIOYEBBIX KOMIIETEHUMH, peaau3alus YYUTEIeM JIMYHOCTHO-
OPUEHTHUPOBAHHOTO 00Pa30BATENBHOIO MPOIlECCa HA OCHOBE CHUCTEMHO-JESTEIbHOCTHOIO IMOJX0Ja, YTO Tpedyer
pa3pabOTKM pPa3HOYPOBHEBBIX 3aJlaHMM KaK HA ypoOKaX, TaK M MPU NPOBEICHUU KOHTPOJBHBIX MEPONPUATHNA U
YCTHBIX ONPOCOB, & TAK)KE PA3HOYPOBHEBBIX TIOMAITHUX 3aJaHU.

B sTtom HarpaBJICHUHU IPHOPUTCTHBIMHU OJIA yqe6H0r0 npeamMeTa «buonorus» Ha CTYIICHH OCHOBHOI'O
O6IIICFO 06pa?>OBaHI/ISI ABJIAIOTCA: paCIllIO3HABAHUC O6’I>CKTOB, CpPaBHCHHC, KJ'IaCCI/I(bI/IKaHI/IH, aHajlan3, OICHKa.

Onucanue MecTa y4e0HOr0 nmpeaMeTa

CornacHo KaJieHIapHOTO Tpaduka 00pa3oBaTEIHLHON MPOrPaMMbl OCHOBHOTO OOIIEr0 0Opa3oBaHUS IIKOJIBI
yueOHbIi rox 11t 9 kinaccoB BkitouaeT 34 yueOHbIX HeAenb. Ha nzydyenue Ouonoruu B 9 kitaccax oTBOAMTCS 2 yaca
B HeJenro, Bcero 70 4acoB B roj.

LleHHOCTHBIE OPHEHTHPBI COJEPKAHUS NPeAMeTa (JINYHOCTHBIE, MeTalNpeMeTHbIe, PeIMeTHbIE)



Nzyuenne kypca «buonorus» B 9 kjacce HampaBiI€HO Ha JOCTHKEHHE CIEAYIOIIUX Pe3yJbTaToB (OCBOCHHE
yHHUBEpCaJIbHBIX yueOHbIX AeiictBuit — Y'Y I):

Jluunocmuoie pe3yiomamol:

. OCO3HAaHHUEC C€JUMHCTBA W MLCIOCTHOCTH OKPYKAOMICTO MHpPA, BO3SMOKHOCTH €TI0 IIO3HAHUA H OOBsSCHCHHUS Ha
OCHOBC I[OCTI/I}KCHI/Iﬁ HAyKH,

- 3HAHHWE OCHOBHBIX MPUHIIMIIOB W MPABWJI OTHOIICHUS K KUBOW IPHUPOJIC, OCHOB 3JI0POBOr0 00pasza >KU3HU U
310pOBbECOEpEraronX TeXHOJIOTUI;

+ PAa3BUTHUC TIIO3HABATCJIBbHLIX HWHTCPCCOB W MOTHBOB, HAIIPABJICHHBIX Ha HU3YUYCHHC JKUBOU IMPUPOJbI,
HMHTCJUICKTYAJIbHBIX YMGHI/Iﬁ (I[OKaBBIBaTB, CTPOUTDH PACCYKACHHA, aHAIIN3UPOBATb, CPAaBHHUBATb, ACJIATh BbBIBOJbI U
,Z[p), 9CTCTHYCCKOI'O BOCIIPUATHA KUBBIX O6T>€KTOB;

« OCO3HAaHHC HOTpe6HOCTI/I N T'OTOBHOCTH K caM006pa30BaHmo, B TOM 4YHCJIIC MU B paMKax CaMOCTOSTEJILHOMN
ACATCIbHOCTHU BHC IIKOJIbI, YMCHHUC OIIPCACIIATH JKU3HCHHBIC LICHHOCTH, 0OBSACHATH IMPUYHHBI YCIICXOB U HCyaa4d B
yqe6H0ﬁ ACATCIIbHOCTHU, IPUMCHSATL IIOJTYUYCHHBIC 3HAHWA B HpaKTH‘ICCKOﬁ JACATCIBHOCTH,

- OLIEHUBAHUE )KMU3HEHHBIX CUTYallUi ¢ TOYKU 3peHus 0e30MacHoro 0opasa »KU3HU U COXPAaHEHUS 3/J0POBBS;
- BOCIIUTaHHE YyBCTBA FOPJOCTHU 32 POCCUHCKYIO OMOIOTHUECKYIO HAVKY,

- ITIOHHUMaHHE€ OCHOBHBIX q)aKTOPOB, ONpCACIIOMNX B3aUMOOTHOLIICHUA 4YCJIOBEKAa MW IIPHPOJbI, TOTOBHOCTL K
CaMOCTOATCIIbHBIM IIOCTYIIKaAM M I[GﬁCTBI’IHM Ha Oyiaro IMpUPOJALI; q)OpMI/IpOBaHI/IC 9KOJOIMYC€CKOI'0O MBIIIIJICHUA

. TpU3HAHHWE UEHHOCTH >KM3HM BO BCEX €€ IMPOSBICHUSAX U HEOOXOAMMOCTH OTBETCTBEHHOIO, OEpEex HOro
OTHOUIEHUS K OKpY>Karollieu cpezie; coOoieHne MpaBuil MOBEICHUS B IPUPO/IE;

- TIOHUMaHHUE 3HAUYCHUS 00y4YEeHHUS [T MOBCEAHEBHOM KU3HU U OCO3HAHHOTO BBIOOpA mpodeccuu;



. TpW3HAHWE TMpaBa KaXJAOr0 HA COOCTBEHHOE MHEHHE, 3MOIIMOHAJIHHO-TIOJOKUTEIHLHOE OTHOIIECHUE K
CBEpPCTHHKAM,;

- YB@OXHUTEJIbHOE OTHOLICHHE K OKPYXKAIOUINM, COOIOCHUE KYIbTYphl MOBEICHUS, IPOSBICHNUE TEPIUMOCTU TPU
B3aMMOJICHCTBUU CO B3POCIBIMU U CBEPCTHUKAMM;

+  KPUTHUYHOC OTHOHNICHHME K CBOMM IIOCTYIIKaM, OCO3HAHHMC OTBCTCTBCHHOCTH 3a HX IIOCICACTBUA; YMCHHC
IMpeOJ0JIEBATb TPYAHOCTH B IIPOLECCCC NOCTUKCHUA HAMCUCHHBIX ueneﬁ.

Memanpeomemmnuie pe3yivmamai:
1) nosHaeamenvhvie YVJ/[ — bhopMHUpOBAHUE U pa3- Ne HABBIKOB M YMEHMUIA:

. pabotaTh C pa3HBIMH HCTOYHMKAMH HH(QOpPMAIMHM, AaHATU3UPOBATh M  OLEHUBATh HH(OPMALHUIO,
npeoOpa3oBBIBATh €€ U3 OAHON (OPMBI B IPYTYIO;

. COCTaBIISITh TE3UCHI, PA3IMYHBIC BHUJbI IJIAHOB (MPOCTHIX, CIOXKHBIX M T. I.), CTPYKTYpUPOBATh Y4eOHBII
MaTtepuall, 4aBaTh ONpPEAEICHUS TIOHATUM;

. IMpOBOAUTD Ha6J'II-O,Z[eHI/I$I, CTaBUTD JJICMCHTAPHBIC OKCIICPUMCHTEI U OOBSACHATH IMOJIYUYCHHBIC PC3YJIbTATEI;

. CpaBHUBATh M KJIacCHU(UIIMPOBATh, CAMOCTOSTEIBLHO BBIOUpAs KPUTEPUM IS YKa3aHHBIX JIOTHYECKHX
oreparuu;

. CTPOUTD JIOTUICCKUC PACCYIKICHM, BKIIIOYAOIIHUEC YCTAHOBJIICHHUC IMPUYNHHO-CICACTBCHHBIX CBﬂBCﬁ;
. CO31aBaTb CXCMATUYICCKNUEC MOJCIIN C BBIACICHNCM CYIICCTBCHHBIX XaPAKTCPHUCTUK O6’B€KTOB;

. onpeAcisiTb BO3MOKHBIC HCTOYHHKHU H€O6XOI[I/IMBIX CBCII@HI/IfI, MMPpOU3BOANUTL IIOHCK I/IH(I)OpMaHI/II/I,
AHAJIM3UPOBATH U OICHUBATL €€ TOCTOBCPHOCTD,

2 peayramusnvie YV/[— popmMupoBaHUE U pa3BUTUE HABBIKOB U YMEHUI:



. OpPraHM30BBIBATh CBOIO y4E€OHYIO U TO3HABATENBHYIO NEATEIbHOCTh - ONPEAESATh LETU pabOThl, CTABUTH
3aJa4M, TUIAHUPOBATh (PACCUUTHIBATH MOCIEAOBATEIBLHOCTD ACUCTBUI U IPOTHO3UPOBATH PE3yIbTAaThl paOOThI);

. CaMOCTOSITENIbHO BBIIBUIaTh BApUAHTHI PEIICHUS MMOCTABJICHHBIX 3a]a4 W BBIOMpATh CPEACTBA TOCTHXKEHUS
NN, IPEIBUIETH KOHEUHBIE PE3yIbTaThl PaOOTHI;

. pa60TaTB 0 IUIaHy, CBCPATbH CBOU I[CﬁCTBPI)I C OCiIbrO0 H, IIpH HCO6XOI[I/IMOCTI/I, HCIIPABIIATH OIINOKH
CaMOCTOSATCIIBHO,

. BBIOMPATH 1I€JIEBHIE U CMBICIOBBIE YCTAHOBKA B CBOMX JEUCTBHSIX M MOCTYIKaxX MO OTHONIEHUIO K >KUBOM
IPUPOJIE, 310POBBI0 CBOEMY U OKPYKAIOIIUX;

IMpOBOAUTD pa60Ty HalJ OIIMOKaMH AJIs1 BHCCCHHA KOPPCKTHB B YCBAMBACMBIC 3HAHUA

. BJIQJIETh OCHOBAMHM CaMOKOHTPOJSI U CaMOOLICHKH, MPUMEHSTh 3TU HABBIKA TPU NPUHSATAUA PEHICHUN U
OCYIIIECTBIICHNH OCO3HAHHOTO BHIOOpA B YUEOHON M TTO3HABATEILHOM IESITEIBHOCTH;

3 KommyHuxamugHvle YV/[— hopMupoBaHHe U pa3BUTHE HABBIKOB U YMEHHUM:

. AJICKBATHO HMCIIOJIB30BAaTh PCUCBLIC CPEACTBA JJII JUCKYCCHU W apryMCHTAIlU CBOCH MOo3nn, CpaBHUBATH
Pa3HbIC TOYKHU 3PCHUA, API'YMCHTHPOBATL CBOIO TOUKY 3PCHHA, OTCTAMBATh CBOIO IO3UIUIO;

. CIylIaThb U CJIbIMIATh APYTrOo€ MHCHHUC, BCTYIIATh B AXAJIOT, BECTH JUCKYCCHUIO, OIICPUPOBATH q)aKTaMI/I, KaK JJIs1
A0Ka3aTejabCTBA, TaK U AJIA OIIPOBEPIKCHUA CYIICCTBYIOIICTO MHCHMA,

. UHTETPUPOBATHCS ¥ CTPOUTH IPOAYKTHBHOE B3aUMOJCHCTBHE CO CBEPCTHUKAMU U B3POCIIBIMU;
- y4acTBOBaTh B KOJUIEKTHBHOM OOCY>KJIEHUU TIPOOIIEM.
Ilpeomemmnuie pesyromamoi:

1) 6 nosnasamenvrotl (unmeniexmyanrvhoul) cghepe:



- BJAJACTh OCHOBAMH HAy4HbIX 3HAHUM O JXMBOW IIPUPOJNE U 3aKOHOMEPHOCTSAX €€ pPa3BUTHsA, BBIICIATH
CYILLECTBEHHbIE MPU3HAKK OMOJIOTMUYECKHX OOBEKTOB M MPOIIECCOB, OCHOBHBIE CBOMCTBA >KMBBIX CHCTEM, I1apCTB
YKUBOU MPUPOJBI, CUCTEMATUKU U NPEICTABUTEIIEN PA3HBIX TAKCOHOB;

- OOBACHATH POJIb OMOJIOTUU B MPAKTUYECKOW AEATEIHbHOCTHU JIIOJIEH; MECTa U POJIM YeJOBEKa B MPHUPOJAE; POIH
pa3IMYHBIX OPTraHU3MOB B )KH3HU YEJIOBEKA; 3HAUYEHUSI OMOJIOTHUECKOr0 pa3Ho00pasus sl COXpaHeHUs Ouocdepsl;
MEXaHU3MOB HACJIEICTBEHHOCTH U U3MEHYMBOCTH, BUA000pA30BaHUS U MPUCTIOCOOIEHHOCTH;

- XapaKTepu30BaTh OMOJIOTHIO KaK HayKy, YPOBHHM OpraHU3allMH >KUBON MaTepUH, METOAbI OMOJIOTHUYECKON HayKu
(HabmroieHne, IKCIEPUMEHT, U3MEPEHNE), HAYYHbIE NUCLUUIUIHHBI, 3aHUMAIOIINECS U3YYCHHEM KU3HEEATEIIbHOCTH
OpPraHW3MOB, U OLICHUBATh UX POJb B IO3HAHUU KUBOU MPUPOJIBL;

- MPOBOAUTH OWOJIOTMYECKUE UCCIENOBaHMsI M JielaThb BbIBOABI HA OCHOBE IIOJYYEHHBIX pPE3YyJbTaTOB,
JE€MOHCTPHUPOBATh YMEHUS padOTaTh C YBEIUUYUTEIbHBIMU IPUOOpAMU, U3TOTaBIMBATh MUKPOIPENIAPaThI;

. TOHHMMATh OCOOEHHOCTHM XHUMHYECKOTO COCTaBa J>KMUBBIX OPTraHU3MOB, pOJIb XUMHUYECKHUX DJIEMEHTOB B
00pa30BaHUM OPraHMYECKUX MOJEKYJI, MPUHIUIIBI CTPYKTYPHOU OpraHu3anuu M (QYHKIHH YIJIEBOJOB, XUPOB U
0€JIKOB, HYKJIEMHOBBIX KUCJIOT;

+ XapaKTCPpHU30BaTb BKJIaJ MAKPOI3JIEMCHTOB U MUKPOSJICMCHTOB B 06paSOBaHI/IC HECOPraHM4eCKUX U OPraHu4CcCKuXx
MOJICKYJ KHWBOI'O BE€IICCTBA, XHMMHYCCKHC CBOMCTBA H 6I/IOHOFI/IHCCKYIO POJb BOAbI, KATUOHOB W 4AHUOHOB B
oOecrneyeHN IMPOHECCOB KU3HCACATCIIbHOCTHU,

+ CpaBHHUBATL KJICTKHU OJHOKJIICTOUHBIX WM MHOI'OKJICTOYHBIX OPraHUM3MOB, 3HATH CTPOCHHC HpOKapPIOTI/I‘{eCKOﬁ 141
BYKapHOTHIICCKOﬁ KJICTOK, XapaKTCPpU30BaATL OCHOBHLIC IMOJIOKCHHA KJIE€TOYHOU TCOPHUHU CTPOCHUA OPIraHU3MOB;

+ HOOKa3bIBAaTh MPUHAAJICIKHOCTDb OPIraHU3MOB K PAa3HBIM CUCTCMATUYCCKUM I'PYIIIIAM;

. ONHCHIBaTh OOMEH BEIIECTB M MPEBPAILEHUE SHEPTrUU B KIETKE;, MPUBOJIUTH MOJAPOOHYIO CXEeMy IMpoliecca
OuocuHTe3a OENTKOB; XapaKTepU30BaThb OPraHU3alMI0 MeTaboju3Ma Yy MPOKApUOT, TEeHETHMYECKUW ammapar
OakTepuii, cnopooOpazoBaHuE, pa3MHOKECHUE;



. XapakTepw3oBaTh  (DYHKIMM  OPraHOWIOB  IUTOIUIA3MbI;  ONPENENATh  3HAYCHHWE  BKIIOUYCHUUW B
KU3HEICITEIbHOCTD KIIETKU;

- CPaBHHBATh PA3JINYHBIC IIPEICTABIICHNS €CTECTBOUCHBITATENIEN O CYLIHOCTH KUBOU IPUPOMABI; XapaKTEPU30BATh
OCHOBHBIE TIOJIOXKEHHUs 3BoIroLMoHHOM Teopuu JK.b. Jlamapka, yuenus

Y./lapeuHa o ectecTBeHHOM oTOOpe, B3rsapl K. JIuHHEs Ha cucCTeMy »KMBOrO MHpA; OLIEHMBATh 3HAYEHUE
teopun JK.b. Jlamapka u yuenus

Y. JapBuna ayis pa3BUTHs OMOJIOTHH;

- ONpeNessaTh MOHATHUA «BHI» U «IOMYJSLUSL», 3HAYCHHE MEXBHUAOBON OOpHObI ¢ abmoTHuecKuMu (QaxTopamu
Cpelbl; XapaKTepu30BaTh NPUIHHBI OOPHOBI 32 CYIIECTBOBAHNUE;

- OICHHMBATH CBOMCTBA AOMAIIHUX KUBOTHBIX U KYJbTYPHBIX paCTeHI/Iﬁ IO CPABHCHHIO C UX JTUKUMHU ITPCAKAMMH,

. MOHUMATh CYIIHOCTh IIPOIECCOB IIOJIOBOTO PAa3MHOXKEHUS, OIUIOJAOTBOPEHUS, HWHIUBUIYaJbHOTO Pa3BUTHS,
raMeToreHesa, Melo3a U UX OMOJOTHYECKOE 3HAUYEHHE,

. XapaKTepu30BaTh OMOJOTHYECKOE 3HAUEHHE OECIOIOr0 Pa3MHOKEHUS, FTANlbl SMOPUOHAIBHOTO PA3BUTHUS, ITAIIbI
OHTOT€HE3a MpHU MPSMOM MOCTIMOPUOHATBHOM PAa3BUTUH, (POPMBI MOCTIMOPHMOHAILHOIO TEpPUOAA Pa3BUTHA,
OCOOCHHOCTH MPSMOTO PA3BUTHS; OOBSICHATH MPOIIECC ME03a, MPUBOIAIINI K 00pa30BaHUIO TaIUIOWHBIX TaMeT;
OTHCHIBATH MPOIIECCHI, TPOTEKAIOITUE TIPH IPOOTIECHUH, TACTPYJISIIUHA U OPTaHOTCHE3E;

+ pa3indyaTtb CO6BITI/I$I, COIIPOBOXAAIOIINEC Pa3sBUTHUC OpraHudMa IIpU IIOJHOM MW HCIIOJIHOM MGTaMOp(bOSC,
OOBSCHATH OMOJIOTHUECKUI CMBICT pa3BUTHUA C MCT&MOp(bOSOM;

+ HCIIOJIB30BAaTh I'CHECTUYCCKYIO CHMMBOJIMKY, BBLIIIHMCBIBATHL I'CHOTHUIIBI OPraHU3MOB M HMX I'aMCTbl; CTPOHUTH CXCMbI
CKpCIIMBAaHUA ITPHU HE3AaBUCUMOM UM CHCIINICHHOM HACJICAOBAaHHWU, HACICAOBAHNH, CUCIINICHHOM C IIOJIOM; COCTABJIATH
HpOCTGI‘/JII_HI/IC POAOCIOBHBIC MW pPCIIaThb TI'CHCTUYUCCKHUC 3aJadyd; XapaKTCPpHU30BaTb TI'CHOTUII KaK CHCTEMY
BSaHMOHCﬁCTBYIOHIHX I€HOB OpraHui3ma,



+ paciio3HaBaTb MYTAlITHOHHYIO U KOM6I/IHaTI/IBHy10 HU3MCHYHMBOCTD,

. MOHMMATh CMBICI WM 3HAUCHUC SIBJICHUW TETEpO3Uca M MOJUILUIONINHU, XapaKTePU30BaTh METOIBI CEJICKIMU
(ruGpuam3anuio u 0TO0P);

. XapaKTCpU30BaTh 0COOCHHOCTH HpI/ICHOCO6I/IT€JII>HOFO IMOBCACHUs, 3HAYCHUC 3a00TBI O IIOTOMCTBE JIISL
BbDDKUMBAaHUS, CYINHOCTb I'CHECTHYICCKUX IIPOLECCOB B IIOIIYJIALIUAX, (I)OpMBI BI/II[006p330BaHI/I$I;

. ONKCHIBATb OCHOBHBIE HAIpPABJICHUS HBOMIONUU (OMOJIOTMYECKUNA Mporpecc M OMOJIOrMYECKU perpecc),
OCHOBHBIE 3aKOHOMEPHOCTH U PE3YJIbTaThl 3BOIIOLUY;

. MPUBOJUTH MPUMEPHI MPUCTIOCOOUTENBHOTO CTPOCHHS T€Ja, MOKPOBUTEIHCTBEHHON OKPACKH

MOKPOBOB M TOBEACHUS; OOBSICHATH, MOYEMY MPHUCHIOCOOIEHUSI HOCAT OTHOCHUTEIBHBIA XapakTep; OOBSICHATH
OPUYUHBl pa3JeNieHrs BHUJIIOB, 3aHMMAIOIIUX OOIIMPHBIA apeayl OOWTaHWs, Ha MOMYJSIHUH;, XapaKTEepHU30BaTh
IPOLECC HKOJIOTMYECKOTO U Treorpaduveckoro BUAO0Opa30BaHUS; OLEHUBATH CKOPOCTh BUA000pa30BaHUS B
Pa3JINYHBIX CUCTEMATHYECKUX KATErOpUAX >KMBOTHBIX, PACTEHUH W MHUKPOOPTaHW3MOB; XapaKTEPU30BATh ITyTH
JOCTHKEHMsI OMOJIOTMUYECKOTO Iporpecca — apoMop(do3, nauoaganTalyio U OOIIYyI0 JIereHepanuio; MPUBOIUTh
IIPUMEPBl TOMOJIOTHYHBIX M AHAJIOTMYHBIX OPTaHOB; OIMCHIBATh IBWKYIIHME CHJIbI AHTPOIOIEHE3a, IOJIOKEHUE
4eJI0BEKa B CUCTEME JKMBOI'O MUPA, CBOMCTBA YeJIOBEKAa KaK OMOJOTMYECKOr0 BHUJIA, dTAllbl CTAHOBJIECHUS YEJIOBEKa
KaKk OMOJIOTMYECKOT0 BUJIA;

XapakTepu3oBaTh poJib NMPSAMOXOKJIEHUS, Pa3BUTHs TOJIOBHOIO MO3Ta M TPyJa B CTAaHOBJICHHH YEJIOBEKA;
BBISIBJISITH IIPU3HAKU CXOJICTBA M PA3IMuUs B CTPOEHUH, 00pa3e >KU3HU W IOBEJCHUM XUBOTHBIX M YEJIOBEKA;
OCO3HAaBaTh AHTHMHAYYHYIO CYIIHOCTb PAacu3Ma; OIMCBHIBATh DPA3BUTHE XU3HM Ha 3€MJIE B paszHbIC IIEPHUOJBI,
CPaBHUBATH U COIOCTABJIATH COBPEMEHHBIX U MCKOIIAEMBIX )KMBOTHBIX U3YYEHHBIX TAKCOHOMUYECKUX TPYIII MEXIY
co00i1; XapaKkTepru30BaTh KOMIIOHEHTHI KHBOT'O BEIIECTBA U €r0 (PyHKLNHU, CTPYKTYpy M KOMIIOHEHThI Ouocdepsl;
OCO3HaBaTh IOCJEACTBUS BO3JCHCTBUS 4e€lIOBEKa Ha Ouocdepy; 3HaTh OCHOBHBIE CIIOCOOBI U METOJABl OXPaHBbI
IOPUPOJIbI; XapaKTEPU30BaTh POJb 3alOBEIHUKOB B COXPAaHEHUH BUIOBOTO Pa3HOOOpasus; KiacCHUPHUIMPOBATH
9KOJIOTHYecKue (PaKTOPhI: pa3inyaTh MPOIYIIEHTHI, KOHCYMEHTHI U PEIyLIeHThI; XapaKTepu30BaTh Onomaccy 3eMi,



OMOJIOrMYECKYIO MPOTYKTUBHOCTD; OMHUCHIBATH OMOJOTHUYECKUI KPYTOBOPOT BEIIECTB B MPHUPOJIE: XapaKTEpPU30BaTh
neiicTBie abMOTHYECKHX, OMOTUYECKUX M aHTPOMOTeHHBIX (PaKTOPOB Ha OMOIICHO3; OMHUCHIBATH IKOJIOTHUYECKUE
CHUCTEMbI: TMPUBOAUTH MPHUMEPHl CAMOPETYJSIMH, CMEHbl OHMOIEHO30B U BOCCTAHOBJICHHA OHOLIEHO30B:
XapaKTepu30BaTh (POPMBbI B3AUMOOTHOIIEHHUH MEXAY OpraHU3Mamu;

INPUMCHATHL Ha IPAKTUKE CBCIACHUA 00 PKOJIOrMYECKUX 3aKOHOMCPHOCTIAX, 6 ueHnocmHo—opueHmauMOHHod cd)epe:
3HAaTb OCHOBHBLIC ITpaBuJjia MMOBCACHNUA B IPUPOAC 1 OCHOBEI 310POBOTO 06pa3a JKU3HU, IPUMCHATH UX HA IIPAKTUKC,

IIPUBOJUTH JI0KA3aTEJIbCTBA B3aMMOCBSA3M YEJIOBEKA U OKPYKAIOLIEH CPEIbl, 3aBUCUMOCTH 310POBbs YEJIOBEKA OT
COCTOSIHUS OKPYKAOIIEN

CpCabI, HCO6XO,Z[I/IMOCTI/I 3alIUThBI CPCAbI oOuTaHus YCJIOBCKA,

. OLICHMBATb IIOBCACHHC 4YCJIOBCKA C TOYKH 3pPCHHA 3O0POBOTIO 06pa3a JKU3HU, Ppa3invaTb C’beI[O6HBIe u
SAAOBUTBIC PACTCHUSA U I‘pI/I6I>I CBOEH MCCTHOCTH,

. AHAJIM3UPOBATh U OLCHUBATD IMOCICACTBUA ACATCIBHOCTH YCIIOBCKA B IPUPOAC, BIIMAHHC q)aKTOpOB pPUCKa Ha
300POBbEEC YCIIOBCKA,

3) 6 cihepe mpyoosoul desmerbHOCmU:
- 3HATh U COOMIOAATH MpaBmiia pabOTHl B KaOMHETE OMOJIOTHY;

. coOmoiaTh MpaBujia padoThl ¢ OMOJOTMYECKHMMH NpUOOpaMH M MHCTPYMEHTaMUu (MpenapoBalbHBIE WIJIbI,
CKaJIbIIEJIH, JIyTbl, MUKPOCKOIIbI);

4 6 chepe Qusuueckoti desmenvHocmu: TEMOHCTPUPOBATH MPUEMbI OKa3aHUs MEPBOM MOMOIIU MPU OTPaBICHUU
SAJTOBUTBIMHU PACTEHUSIMH U TPUOAMHU, YKYCE )KUBOTHBIMHU:

8 acmemu4eckoll cgpepe: OLIEHUBATh C 3CTETUYECKON TOUYKH 3PEHUSI 00bEKThI JKUBOW IPUPOIBI.

Coaep:xxanue TeM y4eOHOI0 npeamera



(68 yacoB, 2 yaca B He/1eJ110)
Paznen 1. CtpykTrypHasi opranu3anus >KMBbIX oprann3Mos (11 yacos).
I'naBal. MmHOroo0pa3ue :xuBoro mupa (3 yaca).

Tema 1.1. YpoBHU opranu3anuii ¥ OCHOBHbIE CBOIMCTBA JKUBbIX OPraHu3MoB. OCHOBHBIE YPOBHU JKHUBBIX
CUCTEM, UX XapaKTepUCTHKa M 0ocoOeHHOCTU. IIposiBIeHHs CBONCTB >KMBBIX OPraHM3MOB Ha pa3HbIX YPOBHSIX
OpraHu3aliy OPraHU3MOB.

JIeMOHTCpaluii: CXeMbl M PUCYHKH U3 YUEOHHKA.

Tema 1.2. Opranuyeckue BellecTBa, BXOAsIIHNE B cOCTaB KJIeTKH. OCOOEHHOCTH XMMHUYECKOTO COCTaBa
KUBBIX OPraHU3MOB: HEOPraHUYECKUE U OPraHUYECKUE BEILECTBA, X POJIb B OPraHU3ME.

JleMoHCTpanuii: CTpyKTYphl Oelika, XUMUYecKre CBsI3u. Tabnuia XMMUYEeCKUX 3JIEMEHTOB U UX 3HAUCHHE.
I'naBa 2. O0MeH BelecTB U NMpeodpa3oBaHue JHEPIrUuMu B KJeTKe (2 yaca).

Tema 2.1. IlnacTuyeckuii o00MeH. buocunres 6ejikoB. OOMEH BENIECTB U MPEBPAIEHNE YHEPTUH B KIIETKE.
TpancnopT BemiecTB uepe3 KIETOUHYH0 MeMOpany. IluHo- u daromurTo3. BHyTpukieToyHOe NHILEBApEHUE U
HAKOIUICHUE HEPTUH; paCIleIJIEHUE TII0K03bl. BUOCHHTE3 OENIKOB, )KUPOB U YIIIEBOJOB B KIIETKE.

JlemoHcTpanuii: Buaeo ¢pparment “’buocunres Oenka”. CxeMbl 00pa30BaHUs OPraHUUECKHUX BEIIECTB.

Tema 2.2. DHepreruueckuii ooMeH. Cnoco0bl MUTAHUSL. DTambl 3HEPTETUYECKOTO OOMEHA BEILECTB.
ABTOTpOdBI, TeTepoTpodbl, MUKCOTPOPBI. DoTOCHHTE3. XEMOCHUHTES.

I'naBa 3. CTpoenue u GpyHKIMH KJIETOK (6 4acos).

Tema 3.1. Ilpokapuornueckas kJjerka. [Ipokapuoruueckue kietku; ¢opma u pasmepnl. Crpoenue
IIUTOILIa3Mbl OaKTepUaIbHOM KJIETKH; OpraHu3aliys MeTadoin3Ma y mIpoKapuoT.



HNemonctpanuii: CpaBHuTenbHas Tadauua “CrpoeHue KIeTku . MyJishkyu OpraHOMI0B KIIETKH.

Tema 3.2. DJykapuorudeckass kJjerka. Iuromumasma. Dykapuoruueckas kietka. [luTomnazma
yKapUOTHUYECKON KiIeTkr. OpraHeiuibl IUTOIIa3Mbl, MX CTPYKTypa u dhyHKiuu. [{urockener.

Tema 3.3. Dykapuoruveckas kJjerka. Slapo. BximoueHws, 3Ha4eHHWE U POJIb B METa0OIM3ME KIIETOK.
KnetouHoe simpo - HEHTp ympaBieHHs KU3HEACSITEIBbHOCTHIO KJIETKH. CTPYKTYyphl KIETOYHOTO Spa: siaepHas
0007109Ka, XpOMAaTHH (I€TePOXPOMATHH ), SJIPHIIIKO.

JleMoHCTpanuii: CTpOEHUE XPOMOCOM.

Tema 3.4. [lenenne kjieTok. Knetku B MHOrOKIIeTOUHOM opranusme. [lonstue o audpepeHunpoBKe KIeTOK
MHOT'OKJIETOYHOTO OpraHusMa. MwuroTuueckuid 1ukia: uHTepdasza, peaymmkanus JHK', wmwuros, ¢assl
MHUTOTHUYECKOTO JIEJEHUsI U MPeoO0pa3oBaHUs XPOMOCOM; OMOJIOIMUYECKHUH CMBICH M 3HA4eHHEe MHUTO3a (Oecrmosoe
pa3MHOKEHHUE, POCT, BOCIIOJHEHHUE KJIETOUHBIX OTEPh B PU3NOJIOTUYECKUX U NATOJOTUYECKUX YCIOBUSX).

JlemoHcTpauuii: Tabnuna ¢ga3 MuTto3a u meiosa. Buneo ¢pparment “Pemnukanus JJTHK”

Tema 3.5. Kierounasi Teopusi cTpoeHusi OpranusMoB. Bupycsl. Jlemonctpanus. [IpyHIMnuanbHble CXEMBI
YCTPOMCTBA CBETOBOTO M AJIEKTPOHHOTO MHKpockomna. (CXeMbl, WUIIOCTPUPYIOIIME METOAbl IpenapaThuBHOU
OMOXMMHM ¥ UMMYHOJOTHH. Mozenu kneTku. CXemMbl CTPOEHHUSI OPraHOMIOB PACTUTEIBHOM M KHUBOTHOM KIIETOK.
MukporpenapaTsl KJIE€TOK PAaCTeHHM, KHUBOTHBIX M OJHOKJIETOUHBIX TpHOOB. DUTYyphl MUTOTUYECKOTO JEJICHHS B
KJIETKaxX KOpeIlKa JyKa I0J MHUKPOCKOIIOM M Ha cxeme. Marepuaibl, paccka3blBarolye o Ouorpausx y4yeHbIX,
BHECIIUX BKJIaJ B pa3BUTHE KIIETOYHON TEOPHUHU.

Pasnen 2. Pa3mHoOKeHHe M MHAMBUAYAJbHOE Pa3BUTHE OPraHU3MOB (5 4yacoB).

I'naBa 4. Pa3mHoxkxeHue opranu3mos (3 yaca).



Tema 4.1. becnonoe pa3smuoxkenue. CymHOCT, W (GOPMBI Pa3MHOXKEHHUS OpraHu3MoB. becmnomoe
Pa3MHOXEHUE PACTCHHA W KUBOTHBIX. [l0JI0OBOE€ pa3sMHOXKEHWE >KMBOTHBIX M PACTEHUH; 0Opa30BaHME IOJIOBBIX
KJIETOK, OCEMEHEHHE WU OIUIOJ0TBOpPEHHE. bHosornyeckoe 3HayeHUE MOJOBOrO pa3MHOXKEHUA. [ amemoeenes.
Ilepuoowi 06pasosanusi NONOGLIX KIEMOK: PA3ZMHOJCEHUE, POCH, co3pesanue (Metio3) u gopmuposanue nolo8bIxX
knemok. OcobenHocmu cnepmamozenesa u ogoeeresa. ONaoI0TBOPEHHE.

JleMoHCTpanuii: cxembl ¥ Ta0uibl “YKU3HEHHBIE [IUKIIBI CIOPOBBIX U CEMEHHBIX PACTEHUIL .

Tema 4.2. IlosioBoe pa3mHOkeHHe. Pa3BuTHe TMOJIOBBIX KJIETOK. J[eMOHCTpamus IUIaKaToB,
WUTIOCTPUPYIOMIMX CHOCOOBI BEreTaTUBHOTO PAa3MHOXKEHUS IUIOJOBBIX JEPEBbEB M OBOIIHBIX KYJBTYD;
MUKPOIIpENapaToB sSHIEKIeTOK; GoTorpaduii, oTpaxkaromux pazHooOpa3ue NOTOMCTBA Y OJJHOU Mapbl POAUTENCH.

JlaGoparopHas pabora Nel. «3yyeHune KI€TOK UM TKaHEW paCTEHUM M KMBOTHBIX Ha TOTOBBIX MUKpOIIpenaparax u
UX OMHUCAHUE»

I'naBa 5. UuauBuayanbHoe pa3sutue opranu3smoB (OHTorenes) (2 yaca).

Tema 5. 1. DMOpUOHAJILHBIA NepuoOa Ppa3BUTHsS. OMOpPHUOHAIBHBIA Tepuoi pa3BUTHUI. (OcCHOBHblE
3aKOHOMepHOCMU OpobIeHUs; 00pazosanue 0OHOCIOUHO20 3apodbiiua - bracmynsl. I acmpynayus, 3aKOHOMePHOCMU
00pazosanus 08yCi0UH020 3apoodviuia - eacmpynvl. llepsuunvlii opeanozene3 u oanvHeliuias OuggepeHyuposka
MKaHell, OP2aHo8 U CUCTEM.

JleMonHcTpanuii: Buaeo “Cranuii SMOpHOHATIBLHOTO MEPUO/Ia PA3BUTHS .

Tema 5.2. IHocTomMOpuoHAJIBHBIN nepuox pasButusa. [locToMOpHOHANBHBIN nepuos pa3BuTuss. PopMbl
MOCTAMOPHUOHANIBHOTO Teproia pa3Butus. Henpsimoe pa3BuTHe; MOTHBINA U HEMOIHBIA MeTamopdo3. buonornueckuit
cMbIcH pa3Butusa ¢ Metamopdo3om. [Ipsmoe pazsutue. Ctapenue.

OO0mue 3aKOHOMEPHOCTH Pa3BUTHSA. bHOTEHETHYECKUI 3aKOH.
Cxo00cmeo 3apooviuels u IMOpUoHanbHas ousepeenyus npusrnaxkos (3akon K. bapa). Buocenemuyeckuil 3aKkoH
(3. I'exxenv u K. Mroanep). Pabomor A. H. Cegepyosa 06 smMOpUOHATILHOU USMEHYUBOCHIU.



Paznen 3. HaciieaCTBEHHOCTh U H3MEHYUBOCTH Opranu3MoB (16 yacos).
I'naBa 6. 3akoHoOMepHOCTH HacJiefoBaHusl npu3HakoB (11 yacos).

Tema 6.1. OCHOBHBIC MOHATHUSA TeHEeTHUKM. | €HOTUN Kak IIEJIOCTHAS cucTeMa. B3auMOaeCTBUE alJIEILHBIX
Y HEAJJICJIbHBIX T€HOB B OIPE/ICICHUH ITPU3HAKOB.

Tema 6.2. I'nGpuosioruvyecKuii MeTox N3yUeHHs HACTeI0BAHUS NPU3HAKOB. [ NOPHUI0IOTUYECKUN METO
M3y4YCHMs HacieAcTBEHHOCTH./lemoHcTpanms. Kaprtel xpomocom uyenoBeka. PomocnoBHblE  BelIaronmxcs
npeCTaBUTENEeH KyIbTypbl. XpOMOCOMHBIE aHOMAJIMH Y€IOBeKa U X (PEHOTUMHUECKHE MPOSBIICHUSI.

Tema 6.3. IlepBbiii 3akon Menaeas. Otkpoitue ['. MeHeneM 3aKkOHOMEPHOCTEN HACJIeI0BaHUS IPU3HAKOB.
Pemenue 3anay.

Tema 6.4. Bropoii 3akon Menpaeusi. 3akoH 4yucTOThI ramer. OTkpeiTHe I'. MeHaenemM 3aKOHOMEpPHOCTEM
HacJe10BaHMs IPU3HAKOB. Pemenue 3a1ay.

Tema 6.5. Tperuii 3akoH MeHaessi. AHAIU3UPYOLIee CKpemuBaHue. Bunpl ckpemuBanuii. Pemienue
3a/1a4.

Tema 6.6. CuemieHHoe HacjieqoBaHue TreHOB. OrpelesieHUE TNOHATUS CUEIUICHHOE Haclel0BaHue.
Oco0eHHOCTH HACIEJOBAHU.

Tema 6.7. I'eneTuka noJsa. HaciegoBanue Npu3HaKoB, CHENJIEHHBIX € MOJOM. XapaKTep HACIEIOBAHUS.
[Tpu3Haku, cuieruieHHbIe ¢ ojioM. 3abosneBanus. [loka3 Buaeo GpuiibmMoB.

JleMoHCTpauuii: cxembl ¥ Tabnuiibl 3akoHOB ['. Menzens. Buapl ckpernyBaHuii.



I'naBa 7. 3akoHOMepHOCTH U3MEHUYMBOCTH (2 4Yaca).

Tema 7.1. HacaeacrBeHHasi (reHoTunuuyeckas) M3MeHYMBOCTb. OCHOBHbIE (OPMBI H3MEHYMBOCTH.
'eHoTunuyeckass W3MEHYMBOCTh. MyTanuu. 3HAaY€HUE MyTalud I M[PAKTUKH CEIbCKOrO XO35IUCTBA U
onorexHosmornn. KomOMHaTHBHAS N3MEHUYNBOCTH. DBOIONMOHHOE 3HAYCHUE KOMOMHATUBHON N3MEHUYNBOCTH.

Tema 7.2. HenacaeacrBeHHass (peHoTMnuYeckas)) M3MEHYHBOCTb. DeHoTUNMUYECKAs, WU
Moau(UKAIIMOHHAsI, U3MEHYUBOCTh. POJIb yCIOBUM BHEIIHEW Cpelbl B Pa3sBUTHUM W MPOSBICHUU MNPHU3HAKOB U
CBOMCTB.

HemoHcTpauus. [Ipumepsl MonnduKanoOHHON U3MEHUYNBOCTH.
JIabopartopHas pabota Ne2 «BbIsBlIeHUE U3MEHYMBOCTH Y OPTraHU3MOBY
I'naBa 8. Cesiekuusi pacTeHUH, ;)KUBOTHBIX 1 MUKPOOPraHu3moB (3 yaca).

Tema 8.1. LleHTpBbI MHOT000pa3us U MPONCXOKAEHUS KYJbTYPHBIX PacTeHMid. [[enmpbl npoucxodcoenus
u MHO2000pasusi Kynbmypuwvix pacmenui. CopT, mopoaa, mITaMM. METOIbl CENeKUUMU PACTEHUH U KUBOTHBIX.
JlocTHKEeHUsI U OCHOBHbIEC HAMPABJICHUSI COBPEMEHHOM CENEKIIUH.

Tema 8.2. Cesieknusi pacTeHuil U ;KMBOTHBIX. J[emoHCTparusa. CpaBHUTENBHBIN aHAIU3 MOPOJ JOMALIHUX
KMBOTHBIX U COPTOB KYJIbTYPHBIX PACTEHHM M MX AUKUX IpeaxkoB. Komiekuum u mpenaparsl COPTOB KYJIbTYPHBIX
pacTeHUM, OTINYAFOIINXCS HAMOOIBIIIEH TIJI0IOBUTOCTHIO.

Tema 8.3. Cesiekuusi MUKPOOPraHU3MOB. 3HAu€HUE CENEKIMH JI Pa3BUTHUS CEIIbCKOXO3SiCTBEHHOTO
POU3BOJICTBA, MEIUIIMHCKOM, MUKPOOUOJIIOTHUECKON U APYTUX OTpaciel TPOMBIIIEHHOCTH.

Paznen 4. JBosonus :;KMBOro Mupa Ha 3emJie (25 yacos).

I'maBa 9. PazsuTHe OM0JI0rMU B 10JapBUHCKUM mepuon (3 yaca).



Tema 9.1. CraHoBieHue cucTeMaTuKku. MHOrooOpasue oOpraHudeckoro wwupa. PasHooOpasue
BuJ0B.Pa3zBuTHe OMOJOrMM B MONApBUHOBCKHII mepuoA. ['ocmoAcTBO B HayKe MpEACTaBICHUN 00 «M3HAYaIbHON
1eJIeCO00Pa3HOCTU» U HEM3MEHHOCTH KUBOM npupozsl. Pabots! K. JInHHes 1Mo cucteMaTHke pacTeHUM U )KUBOTHBIX.

Tema 9.2. JBoawouuonHas teopus Kana barucra Jlamapka. Oomounonnasa teopus K. b. Jlamapka,
ouorpadus u Tpyabl.

JemoHcTpanus Ouorpaduil yueHbIX, B HECIIMX BKJIaJ B Pa3BUTHE 3BOJIIOLMOHHBIX UaeH. XKu3Hpb u aestenbHOCTh K.
b. Jlamapka

I'naBa 10. Teopust Yapun3a /lapBrHa 0 NPOMCXO0KAEHUH BUIOB MYTE€M €CTeCCTBEHHOT0 0TOOpa (4 4aca).

Tema 10.1. HayuyHble M COUMAJBbHO-DKOHOMHMYECKHE NPEINOCLUIKM BO3HUKHOBeHUs1 Teopum Y.
JMapBuna. [lpeanocbuiku Bo3HUKHOBeHHMs ydeHuss Y. [lapBuHa: mocTuxeHuss B 00JacTH €CTECTBEHHBIX HAYK,
AKCIIeAMIMOHHBIN MaTepuan Y. /{apBuHa.

Tema 10.2. Yuenue Y. /lapBuna 00 uckyccrBeHHOM oTdope. Jlemonctpanus. buorpadus Y. lapBuna.
MapiupyT u KOHKpeTHbIe Haxo ik Y. /lapBuHa Bo Bpemsi mmyTeiiecTBUs Ha Kopadie «BUrib.

Tema 10.3. Yuenne Y. /lapBuHa 00 ecrecTBeHHOM O0TOOpe. DKCIEIULIMOHHBIE MaTepuaibl. Bupg -
AIIEMEHTapHas HBOJIIOLMOHHAS equHHIa. Beeolmas nHaAMBUyanbHasi U3MEHUYMBOCTh U M30BITOUHAS YHUCICHHOCTH
noToMmcTBa. bopr0a 3a cyniecTBoBaHUE M €CTECTBEHHBIN OTOOP.

I'masa 11. CoBpeMeHHBbIe npeAcTABIeHUs 00 3BOJIONMU. MUKPO3IBOIIONUS M MAKPOIBOJIOLMSA (6 YacoB).

Tema 11.1. Bua, ero kpurepuu U ero CTpPyKrypa. Buj kak TeHEeTHMUECKH H30JMPOBAHHAs CHUCTEMA;
pPENPOAYKTUBHAS N3OSN U €€ MEXaHU3MBI.

Tema 11.2. DiiemeHTapHBbIE 3BOIONMOHHBIE (pakThl. [lonynaiMoHHas CTpYKTypa BUIA; YKOJIOTHUYECKUE U
TeHEeTUYECKUE XapaKTepUCTUKHU mnonyisauuil. [lonmynsauus - srmeMeHTapHas HBONIOIMOHHAS enuHuna. Ilytu u
CKOPOCTb BHJ1000pa30BaHMUsl; reorpauueckoe U 3KOJIOTHYECKOe BU000pa30BaHKE.



Tema 11.3. ®@opMbI ecTecCTBEHHOT0 0T0Opa. [[BMKyINil, CTAOMIM3UPYIOUINH, TU3PYNTHUBHBIA U TOJIOBOM
0TOOp. XapaKTepUCTUKA U TPUMEPBHI.

Tema 11.4. I'naBHble HanmpaBJieHUus: IBoMONUM. AporeHe3. Asutorenes. Kararenes. OcoOeHHOCTH U UX
BIMsIHUE Ha opraHnueckuid mup. [lyTu qoctmxeHus: OMOIOrMuecKoro mporpecca.

JleMoHcTpanuii: pucyHku “Apomopdo3”, “Unnoanantamus’™, “O0mas gereHepanus’.

Tema 11.5. Tunbl 3BOJIONMOHHBIX M3MeHeHMHd. OCHOBHBIE 3aKOHOMEPHOCTU JBOJIOLMM: JTUBEPTEHIIUS,
KOHBEPreHIMs, Mapajijieiu3M, IMpaBWiia SBOJIONMH TPYNNI OpPraHU3MOB. Pe3yibTaThl SBOJIOIMU: MHOTroo0Opasue
BUJIOB, OPraHUYECKas 11eJIeCO00Pa3HOCTh, TOCTEIIEHHOE YCI0KHEHNE OpPraHU3alliH.

JleMOHCTpalys IPpUMEPOB FOMOJIOTUYHBIX U AHAJIOTMYHBIX OPIaHOB, UX CTPOEHUS U IPOUCXOKIACHHS B OHTOTEHE3E
I'maBa 12. IIpucnoco0/1eHHOCTH OPraHU3MOB K YCJIOBHSM BHEUIHEH cpeibl KaK pe3yJbTaT 3BoJarouuu (34aca).

Tema 12.1. IlpucnmocodouTenbHbIe  O0COOEHHOCTH  CTPOEHMS M TOBeJAeHHMS  KMBOTHBIX.
ITokpoBuTENBbCTBEHHAS, IPEAYTIPEKAAIONIAS OKpacka. MUMUKpHSL.

Tema 12.2. 3a601a 0 noromcTBe. OCOOCHHOCTHU MPOSBICHUS 3a00ThI Y Pa3HBIX KJIACCOB KMBBIX OPraHU3MOB.
JleMoHcTpanuii: BUaeo - puiibM “Aantanuil )KUBbIX OpraHu3MOB”

Tema 12.3. dusnonornyeckue aganTauMu. XapakTep MPOsABICHUS (U3HOJIOTHUECKUX aJanTalluu.
IIpumepsr.

Jlaboparopuasi pabora Ne3 «BrwisBienne mnpucmocoOiieHnid y OpraHU3MOB K Cpejae oOuTaHus» (Ha KOHKPETHBIX
pUMEPAX).

I'naBa 13. Bo3HuKHOBeHHE ;KU3HU HA 3eMJie (2 yaca).

Tema 13.1. CoBpeMeHHbIE NPeCTABJICHUSA 0 BOSHUKHOBEHMH KU3HU. OpraHM4yecKuil MUp Kak pe3ysbTar
ABOMIOIMU. BO3ZHUKHOBEHUE W Pa3BUTHE KU3HU Ha 3eMile.



Tema 13.2. HauaabHble 3Tanbl pa3BUTHSA KU3HU. XUMUYECKUN, MPEAONOIOTUYECKUH (TEOpusl aKkageMHKa
A. W. Onapuna), OMOJOTUYECKUN U COIMAJBHBIN 3Tamnbl pa3BUTHs KUBOM Marepuu. OUIOTEHETUUECKUE CBSI3U B
’KUBOW MPHUPOJIC; ECTECTBEHHAS KJIaCCU(UKAIIMS )KUBBIX OPraHU3MOB.

JleMoHCTpalusi CXeM BO3HHUKHOBEHHUS OJHOKJIETOYHBIX 3YKAPHUOT, MHOTOKJIETOUHBIX OPraHU3MOB, Pa3BUTHS
LapCTB PACTCHUM U )KUBOTHBIX.
I'naBa 14. Pa3BuTue ;xu3HH Ha 3eMJie (5 4acoB).

Tema 14.1. 7Ku3Hb B apXelCKyl0 U NPOTEPO30MCKYI0 3pbl. PazBuTHe KU3HU Ha 3eMile B apXEHUCKYIO U
npoTepo30iicKyto 3pbl. IlepBbie cienpl xku3Hu Ha 3emiie. [losBieHne BceX COBPEMEHHBIX THUIIOB OECIO3BOHOYHBIX
KUBOTHBIX. [IepBbie XOpaoBeIe. Pa3BuTHE BOJHBIX pacTEHUM.

Tema 14.2. ’Ku3znb B nmaJjieo30iickyro 3py. Pa3Butue xu3Hu Ha 3emiie B najeo30Mckyto 3py. [losBnenue u
ABOJIOLIMS CYXOMYTHBIX pacTeHuil. [lamopoTHUKH, CEMEHHbIE€ NANOPOTHHUKH, TOJOCEMEHHBIE paCTEHHS.
Bo3HUKHOBEHNE TO3BOHOYHBIX: PHIOBI, 36 MHOBOTHBIE, MPECMBIKAFOIITHECS.

Tema 14.3. ’KuzHb B Me3030HCKYI0 3py. PazButue xu3Hu Ha 3eMiie B ME3030MCKYI0 U KaHO30MCKYIO 3PBbl.
[TosiBieHre W pacnpoOCTpaHEHUE IMOKPHITOCEMEHHBIX pACTeHUH. BO3HUKHOBEHHE NTUI W MJEKOMUTAIOIIUX.
[TosiBnenue u pa3BUTHE TPUMATOB.

Tema 14.4. Kuznp B KailHO30iicKyl0 Jpy. Pa3Buthe xu3Hu Ha 3emMie B KalHO30MCKY1O
spbl. Bo3HMKHOBEHME NTHIl U MieKkonuTatouux. [losiBieHre u pa3BuTue NpuMaToB.

Tema 14.5. Ilpoucxoxkaenne 4eaoBeka. MecTo 4yenoBeka B xKUBOU npupoje. CUCTEMaTUUYECKOE TIOJIOKEHUE
Buga Homo sapiens B cucteme ®UBOTHOro Mupa. [Ipu3Haku u cBOWCTBA 4eslOBEKa, MO3BOJISIIOIIME OTHECTH €ro K
Pa3JIMYHBIM CHCTEMATUYECKUM TPYIIAaM LApPCTBA KUBOTHBIX. CTaauM 3BOJIOLMM YEJIOBEKA: TPEBHEUIINI YEIIOBEK,
IPEBHUN YETIOBEK, IEPBBIE COBPEMEHHBIE JTHO/IN.

I[GMOHCTpaHI/II\/’I: CXCMEI U Ta6JII/II_IBI 9P U NIEPUOA0B Pa3BUTHA ) KU3HU HA 3EMIJIC. HpOI/ICXO)KI[eHI/Ie YCJI0BCKA.



Paznen 5. B3auMooTHOIEeHHsI Opranu3Ma u cpeabl. OcHoBbI 3koj10ruM (10 yacos).
I'naBa 15. buocgepa, ee crpykrypa u ¢pynkuuii (10 yacos)

Tema 15.1. Crpykrypa Omocdepsnl. buochepa - xuBas obomouka miuaHeTsl. CTpykTypa Ouochepsl.
Komnonenmuor 6uocghepni. sncusoe ewjecmeso, u0060l cocmas, pasHoobpasue u 6Kuad 8 buomaccy, OUOKOCHOe U
KocHoe geujecmao ouocgepni (B. U. Bepnaockuii).

Tema 15.2. Kpyrosopor Bemects B npupoae. KpyroBopor BOJbl, XUMUYECKHUX 3JIEMEHTOB B MPHUPOJE.
CxeMblI ¥ TaOJIUIIBI.

Tema 15.3. Ucropuss ¢opMupoBaHUSA NPHUPOAHBIX COOOIIECTB KMBLIX OpPraHu3mMoB.EcTecTBeHHbIE
COO0O0I1IEeCTBA )KMBBIX OPraHU3MOB. brOreoneHo3ol.

Tema 15.4. buoreouneno3psl u OuoneHo3bl. KOMIOHEHTHI OHMOIr€OLIEHO30B: MPOAYLEHTHI, KOHCYMEHTHI,
penyleHThl. buoleHo3bl: BU10BO€E pa3HooOpasue, INIOTHOCTD MOy, 6uomacca.

[Tpaktuueckast pabora Nel. «M3yueHue u onucanue SKOCUCTEMbI CBOEH MECTHOCTH)

Tema 15.5. Aouorudeckue ¢akropbl cpeabl. AOuorudeckue (akTopsl cpeabl. Ponb TemmepaTyphl,
OCBEIICHHOCTH, BJIQKHOCTU U APYTUX (DAKTOPOB B KUZHEEATEILHOCTH COOOIIECTB.

Tema 15.6. UnTeHcuBHOCTH AelicTBUS (pakTOpoB cpeabl. VIHTEHCUBHOCTD NEHCTBUS (aKTOpa Cpelibl;
orpaHnyuBaroluil paxrop. Bzanmoneiicteue (pakTopoB cpelibl, Penesbl BHIHOCIUBOCTH.

Tema 15.7. buornuyeckue ¢axkropbl cpeabl. THNbI cBsi3eld MeKAy OpPraHusMamMu B OHOLIEHO3e.
buotnueckue ¢akropsl cpensl. Llenn u cetn nmuTaHuA. IKonocuueckue nupamuobl: uucen, OUOMACCHL, IHEPUU.
Cmena OnorieHo30B. [IpuunHbl cMEHBI OMOTICHO30B; (hOPMHUPOBAHNE HOBBIX COOOIIECTB.



Tema 15.8. buornyeckue ¢axropsl. B3auMooTHomeHuss Mexay opranusmamu. Dopmel
B3aMMOOTHOIIEHU Mexay opraHu3smMamu. [lo3UTHBHBIE OTHOILIEHHMS - CUMOMO3: MYTyallu3M, KOOIEpauus,
KOMMEHCAIU3M. AHTHOMOTUYECKHWE OTHOIICHMS: XWI[HUYECTBO, Napa3suTU3M, KOHKypeHIus. HeilTpaabHbie
OTHOUIEHUS - HEUTPAIIU3M.

JlemoHcTpanus:
a) CXeM, WUTIOCTPUPYIOMIUX CTPYKTYypy Omochepsl U XapaKTepu3yIOMNX OTIEIhHBIE €€ COCTaBHBIC YaCTH,
TaOJIMI] BUIOBOTO COCTaBa M Pa3HOOOPA3Ms KUBBIX OPTaHU3MOB OMOC(]Ephl; CXeM KPyroBOpOTa BEMIECTB B IPUPOJIC;
0) KapT, OTPaKAIIMX TE€OJOTUYECKYI0O HCTOPUIO MATEPUKOB; PACIPOCTPAHEHHOCTH OCHOBHBIX OHMOMOB
CyIIIH;
B) nuadmibmMoB U kuHOGUIEMa «bruochepar;
I'naBa 16. buocdepa n 4yesioBek (5 yacos).

Tema 16.1. Ilpupoanbie pecypcbl M HX HccJegoBaHue. [IpuponHble pecypchl U HX HUCIOJIb30BaHUE.
Knaccudukanus. PanmoHnanbHOE NCIIOIB30BaHUE PECYPCOB.

Tema 16.2. IlocaeacTBusi XO03SIMCTBEHHOW [1eATEJIBHOCTH 4YeJl0BeKa Uil OKpYXKawlueil cpeabl.
AHTpoOToreHHsie (pakTopsl BO3ACHCTBUS Ha OMOLIEHO3bI (POJIb YEJOBEKa B MPUPO/JIE); MOCIEICTBUS X035IIICTBEHHON
NEATEIbHOCTH YEJI0BEKaA.

Tema 16.3. Oxpana mnpupoabl H OCHOBBI PAalMOHAJIBHOIO MPHUPOAONOIb30BaHUsA.[IpoGIeMbl
PAMOHAIBHOTO TPUPOJONOJIb30BaHUs, OXpaHbl MPUPOIBI: 3alUTa OT 3arpA3HEHUN, COXpPAHEHUE ATAJIOHOB U
NaMSATHUKOB MPUPOIbI, 0OecriedeHne MPUPOIHBIMU pECypcaMu HACENIEHUS TJIaHEThI.

Tema 16.4. [ToBTOpeHue.

TemaTH4yeckoe INIAHUPOBAHHUE C ONIPEACJICHUEM OCHOBHBIX BH/I0B 1€ATC/IBHOCTH

Ha3zBanue tem Buanl nesarebLHOCTH

CrpykTypHasi opraHu3anus >KuBbIX | ONpelessioT U aHATU3UPYIOT MOHITHS: «OUOJIOTHUS», «YPOBHU OpTraHU3AIII,

opranu3mMoB (11yacoB) «KJIETKa», «TKaHb», «OPraH», KOpraHu3My», «ouocdepa», «dkojorus». OnpeaensoT




3HaYeHHe OMOJOTMYECKUX 3HAHUW B COBpeMEHHOW >ku3HH. OIEHHBAIOT POJb
Ouonornueckod Haykd B Ku3HH oOmectBa. OOBSICHATH poib OHOJOTHH B
MPAKTHUECKON AESITeTbHOCTH JTIOICH.

OBJIa,ZleBaTB METOAaAMH OMOJIOrNYECKOI HAayKH: IIOCTaAHOBKaA OMOJOTHYECKHUX
OKCIICPUMCHTOB U 00BSCHECHHUE NX PE3YJIbTATOB.

Bpiienars OTauYuTenbHbIE IPU3HAKY )KUBBIX OPTaHU3MOB.
CpaBHHBaTh XMMHYECKUI COCTAB JKUBBIX OPraHU3MOB W TE€JI HEKHUBOW MPUPOJBI,
JIeNaTh BBIBOJBI HA OCHOBE CPaBHEHMS.

BoiensTs cyiecTBeHHbIE TPU3HAKU BUPYCOB.
KnaccuduimpoBath oprannyeckue COeAMHEHUS 0 TPYIINaM.
OOBSICHATH POJITH OPraHUYECKUX COSTUHEHUN B KUZHEICATCILHOCTH OPTaHN3MOB.

BBII[CJI}ITB CYHICCTBCHHLIC IIPHU3HAKKW CTPOCHHA KICTKM W IIPOLCCCOB obMeHa
BCIICCTB M IIPEBpalliICHUA OSHCPIHUH, IMHUTAHWA, AbIXaHWSA, BBIACICHHSA, TPAHCIIOPTA
BCIICCTB, ACICHUA KIICTKH.

Paznuuate Ha Ta6JII/IIIaX OCHOBHBIC YaCTH XU OpraHOHUAbI KIICTKH.

BrIsSBISTE B3aUMOCBSI3U MCKIY CTPOCHUCM U (bYHKHI/IHMI/I KJICTOK.

Ha6JIIOI[aTB M OIMMCBIBATh KIJIICTKHM Ha I'OTOBBIX MHUKpPOIIPCIIaparax.

BBII[CJ'I}ITB CYHICCTBCHHLIC IIPHU3HAKKU IIPOLECCCOB obMeHa BCIICCTB U HpCBpaHICHI/II\/’I
OHCPruM, IIHUTAHWUA, [AbIXaHW:A, BbLIACICHUA, TpaHCIIOpTa BCHICCTB B KIICTKC H
OpraHu3MeE.

Pa3smHoOXeHue u
OpraHu3MoB (5 4acoB)

pPa3BUTHUC

BBII[CJI}ITB CYIICCTBCHHLIC IMTPHU3HAKHN IIPOLIECCOB pOCTA, pa3BUTHUSA, PAa3MHOKCHHUSI.
OOBSICHATH MEXaHU3MBI MEHO03a

CpaBHI/IBaTB MHTO3 H MCﬁOS, MOJIOBOE U Oecmosioe Pa3MHOXKXCHHUEC, KCHCKHEC U
MYKCKHE IIOJIOBBIC KIIETKH, POCT W PA3BUTHC OPraHU3MOB, ACJIATb BBIBOABLI Ha
OCHOBC CpaBHCHUAI.

OnuceiBaTh MpouecCChbl KOHbIOIrallMu 1 KPOCCHUHI'OBCPA.




OmnpenensTb 3HaU€HUE MOJIOBOT0 U 0ECMOJIOT0 Pa3MHOKEHHS B IPOLIECCE IBOIOLIUH.
Onpenensatb BUIbI pa3MHOXKEHHS Y Pa3HbIX LIAPCTB AKUBBIX OPTaHU3MOB.

PackpbiBaTh MOHATHUS BUABI MOJIOBOTO M Oecroyioro pasMHoxkeHus. [lapTeHorenes.
Konynsuus.

Boiaensates ctannii SMOpHOHAIBLHOTO PAa3BUTHSI OPTAHU3MOB Y Pa3HBIX TAKCOHOB.
OnuceIBaTh CTPOEHHUE MOJIOBBIX KJIETOK. OBorenes. CepmMaroreHes.

OnpenensTb 1O pUCYHKaM CTaaud JOpOOJEHMS, TacTpyJsibl, HEUpYJIbl H
a1 depeHIUPOBKY TKAHEH U OPTaHOB.

PaGorator ¢ y4eOHUKOM M JOMOJTHUTEIHHOW JUTEpaTypol. ['0TOBAT mpe3eHTalunio
HAa OCHOBE COOpaHHBIX MaTepUAJIOB

HacneactBeHHOCTD u
U3MEHYUBOCTh  opranusmMoB (16
4acoB)

OOBSICHATH MEXaHU3MBI HaCJICACTBCHHOCTHU U UI3BMCHYMBOCTH.

CpaBHUBATh U3MEHUYMBOCTh M HACJIEACTBEHHOCTb, JI€JaTh BBIBOJBI HAa OCHOBE
CpPaBHEHMUS.

Pacno3HaBaTe BUABI MYTAlMOHHOW W3MEHUYMBOCTU: XPOMOCOMHAsl, TI€HHas |
Tr€HOMHasl.

CpaBHUBaTh IPOLECCHI MPOUCXOAIINE B MyTarenese. BosaelictBue (akTopoB Ha
Pa3BUTHE XPOMOCOMHBIX U T€HHBIX 3200JIEBAHUM.

OOBACHATH MOSIBICHUE MOIU(UKAIIMY Y OPTaHU3MOB. XapaKTep HACIEOBAHMUS.
BbIBAAIOT  B3aMMOCBS3b  MEXJY  HACIEACTBEHHOCTBO W HU3MEHUYMBOCTBHIO
OpPIraHHU3MOB.

DBONIONHS J)KUBOTO MHpa Ha 3emile
(23 yacog)

BBII[CJ'I}ITB CYHICCTBCHHBLIC ITPU3HAKW BHU/IA. OcHOBHBIC KpI/ITCpI/Iﬁ BUJ4.

OOBsICHATH (HOPMHUPOBAHKUE MPUCTIOCOOIEHHOCTH OPTaHU3MOB K cpejie oOuTaHus (Ha
KOHKPETHBIX MPUMEpax) U MPUIUHBI MHOTO00pa3nsi BUIOB.

BrIgBiATh MpUCTIOCOONEHUST Y OpPraHU3MOB K cpene oOWTaHus (Ha KOHKPETHBIX
npuMepax), U3MEHUUBOCTh Y OPraHU3MOB OJIHOTO BHU/IA.

OOBSCHIATh 3HAUYCHHWE JIBIKYIIMX CHJI DBOJIIONMHA. 3HAYeHHWE HaCIEICTBEHHOM
W3MEHUYMBOCTHU B IIPLECCE IBOJIOLMHU.




PackpeiBath nmoHsATHSA (POPMBI €cTecCTBEHHOTO 0TOOpa. [IprBOANTE MpUMEpHI.
OmnpenensiTe MO PUCYHKaM 3pbl M TMEPUOAbl PA3BUTHSL JKU3HU Ha 3EMIIE.
XapakTepHble 0COOCHHOCTH ITUX BPEMEHHBIX OTPE3KOB.

Briaensate craaui MpoOMCX0XKACHHS YETOBEKA.

CpaBHHMBATh OTAMYMS U CXOJICTBA YEJIOBEKA C MIICKOMUTAIOIIUMH.

B3anMoOOTHOIIIEHUSI OpPraHU3MOB H
cpensl (15 yacoB)

Briaenste cyiecTBeHHbIC TPU3HAKU IKOCHCTEMBI, POIIECCOB KPYTOBOPOTA BEIIECTB
U TIpEeBpaIleHU SHEpruM B dKocucTeMax. OObSICHATH 3HaAUCHUE OMOJOTHYECKOTO
pazHooOpa3us i coxpaHeHus Ouochepsl.

[IpuBOaUTH TOKA3aTEIBCTBA (aprymeHTaiusi) HEOOXOINMOCTHU 3aIIUThI
OKPYXKaIOIIeH CpeIbl, COOTIOICHUS TTPaBUJI OTHOIICHHS K YKUBOM TPUPOIE.

BBISBIISITE TUIBI B3aUMOJICUCTBUS PA3HBIX BUJIOB B 9KOCUCTEME.
AHaIM3UPOBATh U OLICHUBATH MOCJICACTBUS AEATEILHOCTH YEJIOBEKA B IPUPOJIE.
HaOumromaTe 1 OMKUCBEIBATHE DKOCUCTEMBI CBOEH MECTHOCTH.

BreiaBUraTh TMIOTE36I 0 BO3MOJXKHBIX IOCIIEJCTBHUSX JEATEIBHOCTH YEIOBEKAa B
IKOCHCTEMax u onocdepe.

OBnageTh yMEHHEM apryMEHTHUPOBATH CBOKO TOYKY 3PEHHUS B XOAE JHMCKYCCUH IO
OOCYKIEHHIO TTI00aTbHBIX SKOJIOTHUECKHUX MPoOIIeM.

KanennapHo-remaTudeckoe njiaHupoBanue buosiorust 9 kiacc

Ne Pasnen. I'maBa. Tema DJIEMEHTHI COICPKAHUS
ypokKa.
Hara [InaHnupyembie pe3yJIbTaThl
Bune! nearenbHOCTH [Lnanupyemsie
pe3yIbTaThI
Ilo ITo dakry
IUIaHY




Pasnen 1. CtpykrypHas opranu3zanus >KMBOIO

1 I'maBal. Mmroroobpazue

YKUBOT'O MHpA.

YpoBHM oOpraHuzamuu u

OCHOBHBIE CBOMCTBA
YKUBBIX OpraHU3MOB.
Heorpannueckue

BCIICCTBA, BXOAANIMC B
COCTaB KJICTKH.

YpoBHU  OpraHu3alMy  >KU3HHU.
IIpu3Haku KUBOro: KIETOYHOE
CTpoeHHEe, OOMEH BEIIeCTB U
IIPEBPAILICHHE

pa3apaxuMoCTb, TOMEOCTa3, pocT,

SHEPIuH,
pa3BUTHE, BOCIIPOU3BEJICHHE,
JIBIDKEHUE, aanTariys.

Heoprannueckue MOJIEKYJIBI
XKUBOro BeuiecTBa OpraHudeckue

MOJIEKYJIBI. bronoruyeckue

nonauMepsl: YriaeBoasl, JIumumasl,
Kupsr:
byHKINN.

COCTaB, CTpOCHHUE,

Hyxneunoseie KHCIIOTBI  HX
COCTaB, CTpoeHHE, (YHKIIHH.
Otrmmuusa [JHK or PHK. AT® u
Ipyrue OpraHUYeCcKue
COCIMHEHUS B KIJIETKE.

3uatb:[Ipu3Haku

KUBOTO: KJIETOYHOE
CTpOEHHE, oOMeH
BEILIECTB "

NpeBpalieHue HYHEPrHH,
pa3apaKuMOCTh,
roMeocTas, pocrT,
pa3BuUTHE,
BOCITPOU3BE/ICHUE,
IBYDKECHHUE, aTanTarusl.

IIpuBoguTe  mpUMEpHI
OHOTIOJINMEPOB.

Ha3zniBaTh: TPOLIECCHI,
IIPOUCXOMSAIINE Ha
MOJIEKYJIIPHOM YpPOBHE;
YPOBHH

KHU3HU n

OpraHu3aluu
JJIEMEHTHI,
obOpasyIme ypOBEHb.
OnpenensiTsb
MIPUHA]JICKHOCTD
OMOJIOTHYECKUX
00BEKTOB K  YPOBHIO

OpraHH3aIiHy.

Perynsatusueie YVY/|
IUIAHUPOBAaHUE
OIIpEJICIICHUE
NOCJIEA0BATENBHOCTH
IIPOMEXKYTOUHBIX
nejaem ¢ y4eToM
KOHEYHOT'0
pe3yibTara;
COCTaBJICHUE IUIaHA U
HI0CJIEI0BATEIBHOCTH

JIEHCTBHIL,

Ilo3HaBarenbHbBIE

YV I

CaMOCTOSTEIHbHOE
BBIJICTICHUE u
dopmynrpoBaHue
MO3HABATEILHOM

eI,

KoMmMmyHUKaTHBHBIE
YV I

TUTAHUPOBAHHE
y4eOHOTO
COTPYAHUYECTBA C
yUUTEIEM u
CBEPCTHUKAMH -
omnpeeseHue HejaeH,
(GyHKIMA ~ y4aCTHUKOB,

croco0oB




B3aUMOJCHCTBUS;

OLICHKA JNEUCTBUN
napTHepa;
Opranudeckue BEIIECTBA, XHUMHMUYECKUN COCTaB KIIETKH, ero | PackpeiBate cymHOCTb | PerynsatuBHbie YV /I
BXOJsIIME B  COCTaB IIOCTOSTHCTBO. OpraHMYECKHE | IPUHLIMIA OpraHU3alun
o CHOCOOHOCTh K
KJIETKH. BemecTBa B Hed. WX QyHKOuH. | OMOMOIMMEPOB.
BOJIEBOM WINI0 —
Boma um ee pomp B KIETKax. 06e oMy ye fo
BACHSTH MOYeMY | BBI B CUTYyalluu
YrneBoasl (monmucaxapuibl), O6waC ’ oHeMy OPY cHtyan
Oenku, HYKJIEUHOBBIE | MOTUBALMOHHOTO
JKUPBI u JUNUBL. Nx

pa3HooOpa3ue U CBOWCTBA.

KUCIJIOTBI, YTJEBOABI H
JIMITUIBI SBIISTIOTCS
OuonoaMMepaMu TOJIBKO
B KJIETKE

KOHpIUKTa ©U K
IIPEOOTICHUIO
IIPENSATCTBUMN.

ITo3naBarensHbie Y VY]]

CaMOCTOSTEIIbHOE
BBIJICTICHHC u
dbopmyupoBaHue
MO3HaBaTEILHOM

eI,

CTPYKTYpHUPOBaHUE
3HAHUIM;

KoMMyHMKaTHUBHBIE

YV I

IMOCTaHOBKAa BOIIPOCOB —

HUHHUIIMATUBHOC
COTPYIHUYECTBO B
MIOUCKE u coope

UHpOpMaLnY;




I'naBa2.

OO6mMmen BEILIECTB u
npeoOpa3oBaHuEe SHEPTUU
B KJICTKE.

[TnacTnueckuit oOMeH.
Buocuures Oenka.

OOMEH BeIIEeCTB, IIJIACTUYCCKUM
0oOMEH, JHepreTu4ecKkuii OoOMeH,
TpUIUIET (KOJIOH), T€HETUYECKU
KOJI, KOMIUIEeMEHTapHOCTb,
U30BITOYHOCT, CHEIM(PUIHOCTD,
YHUBEPCAJIBLHOCTh TEHETHUYECKOTO
KOJIa ¥ IPyTHE.

3HaTh 0 1mporecce
OuocuHTe3a 0CIIKOB;
yMETh OOBSICHSITH

B3aMIMOCBSI3b TPOIECCOB
oOMeHa BEIIIECTB,
CBOMCTBA F€HETUYECKOTO
KOJa, dTaIlbl OMOCHHTE3a
OCJIKOB  (TPaHCKPHUIIIIHS,
TPAHCIISIIIHSA ).

Perynsatusubie Y'Y /I

CIIOCOOHOCTh K
BOJICBOMY YCHJIMIO —
BBIOOPY B CHTyaluu
MOTHUBAI[IOHHOTO
KOHpIMKTa ©U K
IPEOI0JICHHIO
IIPENATCTBUMN.

ITo3naBarensHbie Y VY]]

CaMOCTOSTEIbHOE
BBIJICTICHHE u
dbopmyupoBaHue
MO3HaBaTEILHOM

eI,

CTPYKTYpHUPOBaHUE
3HAHUIM;

KoMMyHMKaTHBHBIE

YV I

MOCTaHOBKA BOIIPOCOB —
WHUIIMATUBHOE
COTPYAHUYECTBO B
MIOUCKE u coope
UHpOpMaLnY;

DHepreTudyeckuii  0OMeEH.
Crioco0ObI TUTaHUS

Dramnbl SHEPreTUIeCKOoro oOMeHa;
BHYTPHUKJICTOYHOE THIIEBAPCHUC
u HAKOTIJICHHE SHEPIHUH,
pacCIIEIUICHHE TIIFOKO3bI.

Hazbipats: B-Ba —
HCTOYHUKHU SHEPTUH;
MPOAYKTBI peakuui
oOMeHa B-TB;

Perynsatusubie Y'Y /I

CIIOCOOHOCTh K
BOJICBOMY YCHIIHIO —
BBIOOPY B CHUTYaIlUH




JIOKAIIM3aliI0 B KIIETKE
ATaNoB YHEPTETUYECKOTrO
oOMeHa. OrnuceiBaTh
ctpoenue u poiapr ATO B
oOMeHe B-TB.
XapakTepru3oBaTh HTAIlbI
SHEPreTHYECKOro
obmeHa

MOTHBALIMOHHOTO
KOHpIUKTa ©U K
IIPEOOTICHUIO
IIPENATCTBUMN.

Ilo3naBarensHbIe YV /]

CaMOCTOSTEIbHOE
BBIJICTICHHC u
dbopmyupoBaHue
MO3HaBaTEILHOM

LIEJIN;

CTPYKTYpHUPOBaHUE
3HAHUIM;

KoMMyHMKaTHBHBIE

%l

IMOCTAaHOBKAa BOIIPOCOB —

MHUIIMaTUBHOE
COTPYAHUYECTBO B
MIOUCKE u coope
UHpOpMaLnY;
I'naBa3. [Ipokapuornueckue KIeTKH; | 3HaTh 00 ocoOeHHoCTsX | PerynsatusHubie YV /I
c dopma u pasmepsl. CTpoeHHE | CTPOCHHUS 5
TPOEHUE W HKLIAN o o I HOCTb K
pocHue bynxu LIUTOIIJIa3MbI OaKkTepHaIbHON | MPOKAPHUOTUIECKOI CHOCObHOC
KJIETOK. . | BOJIEBOM WIHI0 —
1o KJIETKU; OpraHu3alys | KIEeTKU, posiu OakTepuit OJICBOMY  yCHIIHIO
BBIOOPY B CHTyaluu
TpokaproTHIECKas MeTaboiaM3Ma Yy  TMPOKAapHOT. | B TPUPOAE U IKU3HH
. . ) MOTHBALIMOHHOTO
I'eneTnueckuii anmapar GakTepuil. | yesoBeka YMETb
KJIETKA. ’
KOHpIMKTa ©U K
Cnopoobpa3zoBaHue. pasnu4arthb KHUBBIX

Pazmuoxxenne. Mecto U  poib

CYIIECTB IO TPH3HAKY
Hauausi 0(OPMIICHHOTO

IIPEOOICHUIO
IIPENATCTBUMN.




POKapUOT B OMOIICHO3aX.

aapa, CTpOEHHE
NPOKapuoOT Ha MpHUMeEpe
OaKTepHaIbHOMN KIETKH.

Ilo3naBarensHbIe YV /]

CaMOCTOSTEIbHOE
BBIJICTICHUE u
dopmynarpoBaHue
MO3HABATEJILHOM

eI,

CTPYKTYpHUPOBaHUE
3HAHUIM;

KoMmMmyHUKaTHBHBIE
Yva

IMOCTAaHOBKAa BOIIPOCOB —

UHHUILIMATUBHOE
COTPYIHUYECTBO B
MTOVCKE u coope
nHdopMaIuu;
OykaproTuiecKas DykapuoTuieckas KJeTka. | 3HaTh 00 ocobeHHocTsX | Perymarususie VY /|
kieTka. [{urommasma. [{uromasmMa  3yKapUOTHUYECKOW | CTPOCHUS
. CHOCOOHOCTh K
kJeTku. OpraHesibl UTOIIa3MBbl, | SyKapUTOYECKON

UX  CTPyKTypa W  (QyHKIHH.
[uTockier. Bxmtouenus,
3HaUYC€HHE W POJIb B MeTaboIHM3Me
KJICTOK.

KJIETKH, PO OaKTepHit
B TPHUPOJE H IKHU3HHU
YeN0BeKa, YMETh
pa3nuyartb KHBBIX
CYIIECTB IO TPH3HAKY
Hauausi 0(OPMIICHHOTO
spa, CTpOCHHUE
NPOKapUOT Ha MpHUMEpe
OakTepuaTbHOM KIETKH.

BOJICBOMY YCHJIMIO —
BBIOOPY B CHUTyalluu
MOTHBAI[IOHHOTO
KOHpIMKTa ©U K
IPEOJI0JIEHUIO
IIPENATCTBUMN.

Ilo3naBarensHbIe YV /]

CaMOCTOSITEIIEHOE
BBIJICIICHUE "
dbopmyIupoBaHUE




O3HaBaTEeIbHON
LeIIH;

CTPYKTYPUPOBAHHUE
3HAHUI;

KoMmMmyHUKaTHBHBIE
YVa

IMOCTaHOBKA BOIIPOCOB —

MHUIIMATUBHOE
COTPYITHUYECTBO B
MTOVCKE u coope
nHdopMaIuu;
DyKapuoTuyeckas Knerounoe sapo —  ueHTp | Y3HaBath 10 Hemomy | PerynstuBnbie YV ]
KJeTKa. Sapo. yIpaBlIeHUs PUCYHKY CTPYKTYpHbIE
CIIOCOOHOCTH K
KU3HEEATEIIbHOCTHIO KJIETKU. | KOMIIOHEHTBI aqpa.
BOJICBOMY YCWIHIO —
CtpykTypsl  KjeToyHOro siapa: | OnuceiBaTh Mo TabiIuIe yy
BBIOOPY B CHTyaluu
aaepHas 000J0YKa, XpOMaTHH | CTPOCHHUE
MOTHBAIIHOHHOTO
(reTepoxpoMatuH), SIPBIIIKO. | s/ipa. AHATU3UPOBATH
KOHQIMKTAa U K
OcoOeHHoctu CTPOCHHMSI | COAepKaHHe b

pacTUTENBHOM KIIETKHU.

npeiaraéMbIX B TEKCTE
ONpeAeeHU OCHOBHBIX
MMOHATHI. Y cCTaHABIINBATh
B3aMMOCBS3b MEXKIY
0COOEHHOCTSIMH
CTpoeHus H (yHKIMH
spa.

MPEO0ICHUIO
MPENATCTBUMN.

Ilo3naBarensHbIe YV /]

CaMOCTOSTEIbHOE
BBIJICTICHHE u
dopmynrpoBaHue
MO3HABATEJILHOM

eI,

CTPYKTYpUPOBaHHE




3HAHUI;

KoMMyHMKaTHBHBIE

YV I

IMOCTaHOBKA BOIIPOCOB —

MHUIIMATUBHOE
COTPYIHUYECTBO B
MTOVCKE u coope
nHdopMaIuu;
JleneHue KIeToK. Henenne kinerok. Knerku B | [IpuBomuts  mpumepsl | Perynsatusueie YV /|
MHOTOKJIETOYHOM OpraHu3Me. | IeJIeHUsT  KJIETKH Yy
[Tonsitue o auddepeHIUpoBKe | pa3IUYHBIX OPTAHU3MOB. CTIOCOOHOCTH K
KJIETOK MHOTOKJIeToYHOro | Ha3piBaTh:  mporiecchl, BOJICBOMY  yCHIMio =

opranu3ma. MUTOTHUYECKUM LIUKIL:
uHtepdaza, penymmkanus JHK;
MHUTO3, (a3pl MHUTOTHYECKOTO
JeNneHuss W TpeoOpa3oBaHUS
XPOMOCOM; OuoorNuecKuit
CMBICJI ¥ 3HAUE€HHE MUTO32

COCTAaBIISIONINE
JKU3HEHHBIN AKJI
KJIETKHY; dassl

MUTOTHYECKOTO I[HKJIA.
OnuceiBaTh  MPOLECCHI,

MPOUCXOISIINE B
Ppa3IMYHbIX ¢azax
MHTO34. OOBSICHATD
OHOJIOTHYECKOE

3HaAYCHHUEC MHUTO34.

BBIOOPY B CHUTYaIlUH
MOTHBAIIIOHHOTO
KoHpIUKTAa W K
TIPEOIOJICHHIO
MPENATCTBUMN.

ITo3naBarensHbie Y Y]]

CaMOCTOSTEIbHOE
BBIJICTICHUE u
dopmynarpoBaHue
MO3HABATEJILHOM

eI,

CTPYKTYPUPOBAHHUE
3HAHUI;

KoMmMmyHUKaTHBHBIE
Yva




IMOCTaHOBKAa BOIIPOCOB —

VMHUIMATUBHOE
COTPYAHUYECTBO B
MIOUCKE u coope
UH(pOpMaLnY;
Knerounas Teopus Bosnuknosenue npencrasienuii o | IIlpuBonuts  mpumepst | Perynsatusabie Y'Y /I
CTPOCHHSI  OpPraHU3MOB. kinetke.  Kierounas ~— Teopus. | OpraHM3MOB, HMMEIOIINUX
CIIOCOOHOCTH K
Bupycsl. Crpoenue u (GYHKIMU | KJIETOYHOE u
. BOJICBOMY YCUJIHIO —
IIPOKAPUOTHYECKOM U | HEKJIETOYHOE CTPOCHHE.

3YKAPHUOTHYECKOMN KIIETOK.

Knetkn  pactenui, rpudoB,
JKUBOTHBIX. Crpoenue

OaKTepHaIbHON KIETKH.

OOMeH BelIECTB U IpEBpallCHUE
SHEPTHH B KJIETKaX aBTOTPO(OB U
reTepoTpodoB. doTocuHTE3.
DHepreTu4ecKuit oOMeH.

Buocunres PHK u Genka

Ha3niBaTh: XKU3HEHHLBIE
CBOMCTBA KJICTKH,

HOJIOKEHUS KJIETOYHOU
TEOPUH.

VY3HaBaTth KJIETKU
Ppa3IMYHBIX OPTaHU3MOB.

Haxonuts B
OHOJOTrHYECKUX
CJIOBapsX "
CIIPaBOYHHMKAX 3HAYCHHE
TepMHUHA TEOpHs.
OOBSICHATL  OOIIHOCTH
MIPOUCXOKICHUS
pacTeHUi U KUBOTHBIX.

Jloka3bIBaTh, 4TO KJIETKa
- )KMBasi CTPYKTypa.

BBIOOPY B CHTyaluu
MOTHUBAI[IOHHOTO
KOHpIMKTa ©U K
IPEOJI0JIEHUIO
IIPENSATCTBUMN.

Ilo3naBarensHbIe YV /]

CaMOCTOSTEIbHOE
BBIJICTICHHE u
dbopmymupoBaHue
MO3HAaBaTEIHLHOM

eI,

CTPYKTYpHUPOBaHUE
3HAHUM;

KoMMyHMKaTHUBHBIE

YV I

MOCTaHOBKA BOIIPOCOB —
HUHHUIINATUBHOC

COTPYIHUYECTBO B
TIOHCKE u cbope




UHpOpMaLnY;

Pa3nen 2. PazMHOXXeHNE 1 MHIMBHUYAJIbHOE Pa3BUTUE OPTAHU3MOB.

10 I'maa 4. PasmuoxeHUE
OpraHU3MOB.

becnonoe pasMHoxkeHuHe.

CymHocTb u bopmbl
Pa3MHOXXEHHUS OpPIraHHU3MOB.
becnonoe pPa3MHOKEHHUE

OpPraHu3MoOB, €ro BHUIbL. MUTO3,
OCHOBHBIE CTaJU MUTOTHYECKOTO
[UKJIA.

3HaTh: BUABI OECIOJIOTO
Pa3MHOXXEHHS;, CIOCOOBI
BEreTaTUBHOTO
Pa3MHOKEHHUs PACTCHU;
Ouonoruaeckoe
3HAYCHUE Oecronoro
Pa3MHOXKCHHS,

YMers: NIPUBOJUTH
IIPUMEPBl  PACTCHUM H
KUBOTHBIX C pa3HbIMHU
dbopmamu Oecronoro
Pa3MHOXKEHHS;

Perynsatusubie Y'Y /I

CIIOCOOHOCTh K
BOJICBOMY YCWIIHIO —
BBIOOPY B CHUTYaIlUH
MOTHBAIIHOHHOTO
KOHpIMKTa ©U K
IPEOI0JICHHIO
IIPEIATCTBUMN.

ITo3naBarensHbie Y Y]]

CaMOCTOSTEIbHOE
BBIJICTICHHE u
dbopmymupoBaHue
MO3HAaBaTEIHLHOM

eI,

CTPYKTYPUPOBAHHUE
3HAHUI;

KoMMyHMKaTHBHBIE

YV I

IMOCTaHOBKA BOIIPOCOB —

WHUIHATUBHOEC
COTPYIHHYECTBO B
MIOUCKE u coope

UH(pOpMaLnY;




11 | ITomoBoe pa3MHOKEHUE. CymHocTh 51 ¢dopmbl | AHaIM3UPOBATH Perynsatusubie Y'Y /I
PasButue IIOJIOBBIX Pa3MHOXXEHHUS OpPTraHMU3MOB. | COZIEpP)KaHNE 5
" CIIOCOOHOCTh K
KJIETOK. [TonoBoe OIpee/IEHul OCHOBHBIX
. BOJIEBOMY YCWIHIO —
pasmHOxeHue .PazButue noiaoBeixX | MOHATHH  .OOBICHATS! 5 yy
BbIOO B CHUTYyalluu
KJIETOK: OCHOBHBIE CTaguM | OMOJOTHYECKOe py yan
. MOTHBALIMOHHOTO
(dopmupoBaHus, MeHo03. | 3HaueHue II0JIOBOTO
) KOHpIMKTa ©U K
Omo10TBOpEHUE, €ro 3HAUE€HUE. | Pa3MHOXKEHHUS;
IIPEO0TIEHUIO
CYLIHOCTb u | HMPEOA
NupuBunyansHOE a3BUTHE IIPENATCTBUMN.
FHBIAY p B Ouosornyeckoe p
OpPraHu3MOB: 3MOpPUOHAIBHBIN H SHAUCHIE
. Ha9CHA IMo3uasarensusie YVY]|
NOCTAMOPUOHANBHBIA  MIEPUO/IBI )
OIJIOZJOTBOPEHMS;
pasBUTHA. IPHYMHBI CaMOCTOSATEIIFHOE
. BBIJICJICHUE u
BuoreneTHecKkuil 3aK0H HaCJICACTBCHHOCTH U A
U3MEHYNBOCTH. opmynupoBanne
II03HABATEIILHOM
eIy,
CTPYKTYpPHUPOBaHUE
3HAHUIM;
KoMMyHMKaTHBHBIE
v
IIOCTaHOBKA BOIIPOCOB —
UHHUILIMATUBHOE
COTPYIHUYECTBO B
MIOUCKE u coope
UHpOpMaLnY;
12 | I'maBa 3. OMOpuHoOHaNbHOE pasButue | [laBatb onpenenenue | Perynarusaeie YV /|
NunuBunyansHOE opranu3zMoB. BnusHue (akTopoB | MOHATHI OHTOTEHE3,
CHOCOOHOCTh K
pa3BUTHE  OPraHHU3MOB. cpelbl Ha OHTOreHe3. BpenHoe | OIIOAOTBOpEHHUE,
. BOJIEBOMY YCHJIMIO —
OHToOrexes. NEHCTBUE aNKOTOMsl, KypeHHs | | SMOpHOTreHes.

BBIOOPY B CHUTYaIlUH




SMOpPHOHANIBHBIA  TIEPUOJT HapKOTHKOB Ha OHTOTeHe3 | XapaKTepu30BaTh: MOTHUBAI[IOHHOTO
pa3BUTHA. YeJI0BEKA. OCOOEHHOCTH | CYUTHOCTb KOHpIUKTa ©U K
[[BETKOBBIX PACTCHHH Ha pa3HBIX | SMOPHUOHAIBHOTO IPEOI0JICHHIO
JTarax OHTOTEHe3a:  3apOJbIII | epHoja pa3BUTHS | TIPETIATCTBUI.
CEeMEHH, NPOPOCTOK U TOOErH | OPraHU3MOB; pocta
o Ilo3naBarensHbIe YV /]
B3pOCJIBIX PACTEHUH. Opra’usma.
AHANM3MPOBATH 1| camocTosTenbHOE
OLICHHBATh BO3/ICHCTBHE | ppironenie -
(bakTOpoB  cpeabl  Ha (bopMyHpoBaHHe
dMbpHOHANEHOE 03HABATEILHOM
BO3/ICIiCTBHE e
OpraHu3MoB;  (aKTOPBI
pUcKka Ha  370pOBbe, | CTPYKTYPHPOBAHHC
HCIIONIb30BaTh 3HaHMIA,
NpUOOPETEHHBIC 3HAHUS
KoMMyHMKaTHBHBIE
TUTS PO HITAKTUKH vy
BPEIHBIX MPUBBIYEK
MOCTaHOBKA BOIIPOCOB —
UHHUILIMATUBHOE
COTPYAHUYECTBO B
MIOUCKE u coope
UHpOpMaLnY;
13 | ITocTaMOpHOHANBHBIH [MoctamOpuonaneHoe  paszButue | HaspiBath: Hawanmo wu | Perynsatusnbie YV /I
NepUOJI Pa3BUTHSI. opranu3MoB. BiusHue (akTopoB | KOHell
CHOCOOHOCTh K
cpeasl Ha OHTOreHe3. BpeaHoe | mOCTIMOPHOHAIBHOTO
. ) BOJICBOMY YCHJIMIO —
NeCTBUE aJKOTOJsl, KypeHUs U | pa3BUTHS, BU/IBI
BBIOOPY B CHTyaluu
HapKOTHKOB Ha OHTOTEHE3 | OCTAIMOPHUOHAIBHOTO
MOTHUBAI[IOHHOTO
YEeJI0BEKa. Ocob6ennoctu | pa3Butusa.  [IpuBoauTh 1t

[[BETKOBBIX PAaCTCHHH Ha Pa3HbBIX
JTarmax OHTOTEHe3a:  3apOJIbIII
CEMEHH, TIPOPOCTOK U Toberu

MPUMEPHI K-X C MPSMBIM
U HETIPSMBIM

KOHpIMKTa ©U K
IIPEOOICHUIO
IIPENATCTBUMN.




B3POCJIBIX PACTCHUIA.

PasButnem.Onpenensats

Ilo3naBarensHbIe YV /]

TUT pa3BUTHS y

PATHUHBIX. CaMOCTOSITEJIBHOE
BbIJIEJICHUE u
dopmynarpoBaHue
MMO3HABATEJIbHOM
LENH;
CTPYKTYypUpOBaHUE
3HAHUIM;
KoMmMmyHUKaTHBHBIE
Yva
IIOCTaHOBKA BOIIPOCOB —
VMHUIMATUBHOE
COTPYIHUYECTBO B
MTOVCKE u coope
nHdopMaIuu;

Pasnen 3. HacneacTBEHHOCTh M U3MEHUNMBOCTH OPTaHU3MOB.

14 | I'maBa 6. OcHOBHbIE TIOHATUS TEHETUKHU. | [laBaTh onpenenecHus | Perymsatusueie YVY/|
3aKOHOMEPHOCTH [lonsTieE ©0 TreHe, TEHETHUKE, | MOHATUAM IEHETHKA, | IJITAaHUPOBAaHUE
HaCJIEJOBAHUS HaCJIEICTBEHHOCTHU U | TeH, TeHOTUI, (EHOTHII, | ONpeICIICHUE
MIPU3HAKOB. WU3MEHYMBOCTH. 3aKOHBI | aJljIeNbHbIE TeHbl, | IOCIIEI0BATEIbHOCTH

HACJIEICTBEHHOCTH, TUOPUA0IOTHUECKHIA MIPOMEKYTOUHBIX
OcHOBHbIE MOHSATHUSA .

3aKOHOMEPHOCTH U | METO[, FOMO3UIOTa, | IeIe ¢ y4eToM
TCHCTHKH. U3MEHYMBOCTU. OTINYUTENbHBIE | TETEPO3UTOTA, KOHEYHOTO

MPU3HAKU y CEMSIH Pa3HbIX COPTOB | TOMHHAHTHBIN NpHU3HAK, | pe3yJIbTarTa;

ropoxa, ¢acomu (WIU JAPYTHUX | MOHOTHOPHIIHOE COCTaBJICHUE IIJIaHA M

pacTeHuit). CKpellIUBaHUE, MOCIIEA0BATEILHOCTH

pELIECCUBHBIN MPU3HAK. | ICHCTBHIA;




Ilo3HaBarenbHbBIE

YV I

CaMOCTOSTEIbHOE
BBIJICTICHUE u
dbopmynarpoBaHue
MO3HABATEJILHOM

eI,

KoMmMmyHUKaTHBHBIE
YVI

IUTAHUPOBAHKE
y4eOHOTO

COTPYJIHUYECTBA C
y4UTEIEM u
CBEPCTHUKAMH -
omnpeaeseHue HeaeH,
(GyHKIMA ~ y4aCTHUKOB,
croco6oB

B3aUMOJCHCTBUS;
OLICHKA neicTBuit
MapTHEpA;

15

Tlubpunonormueckuit
METOA U3YYCHHUS
HACJICJIOBAHUS PU3HAKO.

3aKOHOMEPHOCTU  HACIJIEOBaHUS
MPU3HAKOB,

ycTaHoBJIeHHBIE ['. Mennenem.

IIpuBoguTe  mpUMEpHI
JIOMUHAHTHBIX u
PELECCUBHBIX  IIPU3HA-
KOB.

BocnpouszBoauth
(bOpMyYTUPOBKHY TpaBHIIa
eauHOoOoOpa3uss W Tpa-
BUJIA pACIIETIIICHUS.

Perynsatusueie YVY/|
IUIAHUPOBAaHUE
OIIpEJICIICHUE
NOCJIEA0BATENBHOCTH
IIPOMEXKYTOUHBIX
neiaem ¢ y4yeToM
KOHEYHOT'0
pe3ynbTara;
COCTaBJICHUE IUIaHA U




IIOCJICIOBATCIIFHOCTH
JIeHCTBHI;

Ilo3HaBarenbHbBIE

YV I

CaMOCTOSTEIIbHOE
BBIJICTICHHE u
dbopmyupoBaHue
MO3HaBaTEIHLHOM

eI,

KoMmMmyHUKaTHBHBIE
YVa

IUTAHUPOBAHKE
y4eOHOTO

COTPYAHUYECTBA C
yUUTEIEM u
CBEPCTHUKAMH -
omnpeaeseHue HejaeH,
(GyHKIMA  yY4aCTHUKOB,
croco6oB

B3aNMOJICHCTBHS,
OIICHKA NEUCTBUN
napTHepa;

16

[TepBoIii 3ak0H MeHens.

Monorubpumnoe

CKpEILUBAaHHUE. IIpaBuio
eaMHO00pa3us THOPUIOB MEPBOTO
MTOKOJICHHS (1-prit 3aKO0H
Menpens);

OnuceiBaTh  MEXaHU3M
MIPOSIBIICHUS
3aKOHOMEPHOCTEM
MOHOTHOPHIHOTO
CKpEIIMBaHMUS.

PerynstuBupie YVY]]
IUTAHUPOBAHKE
orpeziesieHue
MOCIIEA0BATEIbHOCTH
MIPOMEKYTOUHBIX
Hejen C y4eToOM
KOHEYHOTO




pe3yabTarta;
COCTaBJICHHE ILIaHa U
IOCJICIOBATCIIFHOCTH
JIeHCTBHI;

Ilo3HaBarenbHbBIE

YV I

CaMOCTOSTEIbHOE
BBIJICTICHHE u
dbopmymupoBaHue
MMO3HABaTEILHOM

LICIIH;

KoMmMmyHUKaTHBHBIE
YVI

IUTAHUPOBAHKE
y4eOHOTO

COTpPYJIHUYECTBA C
y4UTEIEM u
CBEPCTHUKAMH -
omnpeaeseHue IeaeH,
(GyHKIMA ~ y4aCTHUKOB,
croco6oB

B3aNMOJICHCTBHS,
OIICHKA NEUCTBUN
napTHepa;

17

Bropoii 3akon MeHnnens.
3aK0H YUCTOTEI raMeT.

[IpaBuno pacmemienus ( 2-oi
3akoH  Menpgens).  Hemomnoe
JTIOMHHHAPOBAHHE.

OnucelBaTh  MEXaHU3M

MPOSIBIICHUS
3aKOHOMEPHOCTEM
TUTHOpHUI-

HOTO

PerynstuBubie YVY]]
IUTAHUPOBAHKE
orpeiesieHue
MOCIIE0BATEILHOCTH
MIPOMEKYTOUHBIX




CKpELIUBaHMUS.

neiaem ¢ y4eToM
KOHEYHOTO
pe3yabTarta;
COCTABJICHHUEC IIJIaHA U
MOCJIEI0OBATEIIbHOCTH
JIEHCTBHIL,

Ilo3HaBarenbHbBIE

YV I

CaMOCTOATEILHOE
BBIJICTICHUE u
dopmynrpoBaHue
MO3HABATEJILHOM

eI,

KoMmMmyHUKaTHBHBIE
YVI

IUTAHUPOBAHKE
y4eOHOTO

COTPYJIHUYECTBA C
y4UTEIEM u
CBEPCTHUKAMH -
omnpezaeseHue IeaeH,
GyHKIMA ~ y4aCTHUKOB,
croco6oB

B3aNMOJICHCTBHA,
OIICHKA NEUCTBUN
napTHepa;
18 | Tperuii 3akoH Mennens. 3aKOHOMEPHOCTH HaspiBath ycnoBus | PerynstuBaeie YV
AHanuzupyrouiee HE3aBUBHCHMOI'O HACJIEJOBaHMs. | 3aKOHA  HE3aBUCHUMOTO | TUIAHUPOBAHUE
CKpELIMBaHUE. HacJeAO0BaHMUSI. onpeJieJICHUue




MOCJIEI0OBATEIIbHOCTH
MMPOMEIKYTOYHBIX
nejaem ¢ y4yeToM
KOHEYHOTO
pe3yabTarta;
COCTaBIICHUC IUIaHA M
MTOCJIC0BATCIIBHOCTH
JIEHCTBHIL,

Ilo3HaBarenbHbBIE

YV I

CaMOCTOSTEIbHOE
BBIJICTICHUE u
dopmynarpoBaHue
TO3HABATEILHOM

eI,

KoMmMmyHUKaTHBHBIE
YVa

TJIAaHUPOBAHUE
y4eOHOTO
COTPYIHUYECTBA c
YUHUTEIIeM u
CBEPCTHUKAMH -
omnpeaeeHue IeaeH,
GyHKIMA  y4aCTHUKOB,
CIT0C000B
B3aUMOJCHCTBUS;
OLICHKA neicTBuit
napTHepa;




19

CueruieHHoe
HACJIEIOBAHUE I'€HOB.

HacaencrseHHOCTE "
U3MEHUYNBOCTh- CBOMCTBA JKUBBIX
opranu3MoB. ['eHeTnka- Hayka o

3aKOHOMEPHOCTAX
HACJIEACTBEHHOCTH u
U3MEHYHUBOCTH: OCHOBHBIE

TCHETUYECKHWE  TIOHSATHS:  TEH,
aJJIeNIbHBIC TCHBI, IOMUHAHTHBIC U
pereccuBHBIC MIPU3HAKH.
TOMO3HI0Ta, TeTEepPO3UToTa,
TeHOTHII, (PEHOTHUIT

OnucelBaTh  MEXaHU3M

IIPOSIBIICHUS
3aKOHOMEPHOCTEN
TUTUOPHI- HOTO
CKpELIUBaHHUS.

HaseiBaTth YCIIOBHS

3aKOHa HE3aBUCHUMOI'O
HaCJICJO0BaHUsA.

Perynsatusueie YVY/|
IJJAHUPOBAHKUE
OnpeaeseHue
TOCJIEI0BATEIILHOCTH
MIPOMEKYTOUHBIX
ejen C y4eToOM
KOHEYHOT'O
pe3yJibTaTa;
COCTaBJICHHE IIJIaHA M
MOCJIEIOBATEIILHOCTH
JIEHCTBHI,

Ilo3HaBarenbHbBIE

YV I

CaMOCTOSTEIHbHOE
BBIJICTICHUE u
dbopmynarpoBaHue
MO3HABATEJILHOM

eI,

KoMMyHMKaTHBHBIE

YV I

IUTAHUPOBAHKE
y4eOHOTO
COTpPYJIHUYECTBA C
y4UTEIEM u
CBEPCTHUKAMH -
OIpeieJICHUE LEeJIeH,
(GYHKIUH yYaCTHUKOB,
croco0oB
B3aUMOJCHCTBUS;




OIICHKa NENCTBUN

napTHepa;
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I'eneTuka noJa.
HacaenoBanue

MIPU3HAKOB CLCTUIEHHBIX C
TTOJIOM.

I'eneTnka-
3aKOHOMEPHOCTSX
HaCJICJICTBEHHOCTH
N3MCHUMBOCTH:
TeHEeTUYECKHue 11

HayKa 0
u
OCHOBHBIE

OHATHA: I'CH,

AJIJICJIBHBIC I'CHBI, JOMHWHAHTHBLIC U

pereccuBHBIC
TOMO3HI0Ta,
TeHOTHII, (PEHOTHUIT

MIPU3HAKU.
reTepo3uroTa,

OnucelBaTh  MEXaHU3M

IIPOSIBIICHUS
3aKOHOMEPHOCTEN
TUTUOPHI- HOTO
CKpELIUBaHMUS.

HaseiBaTth YCIIOBHS

3aKOHa  HE3aBUCUMOTO
HacJIeJOBaHMUsI.
AHaIM3UpOBaTh:

coJiepXKaHue
ONpeACICHUA OCHOBHBIX
MOHSTHH;

CXeMy  JUTHOPHIHOTO
CKPCIIBAHHS.

Perynsatusueie YVY/|
IUIAHUPOBAaHKE
OIIpEJICIICHUE
NOCJIEA0BATENBHOCTH
IIPOMEXKYTOUHBIX
neiaem ¢ y4yeToM
KOHEYHOT' O
pe3yibTara;
COCTaBJICHUE IUIaHA U
HI0CJIEI0BATEIBHOCTH

JIEHCTBHIL,

Ilo3HaBarenbHbBIE

YV I

CaMOCTOSTEIHbHOE
BBIJICTICHUE u
dopmynarpoBaHue
MO3HABATEJILHOM

eI,

KoMMyHMKaTHBHBIE

YV I

IUTAHUPOBAaHKE
y4eOHOTO

COTPYJIHUYECTBA C
y4UTEIEM u
CBEPCTHUKAMH -
onpeeseHue IeaeH,
(GYHKUIMH  YYaCTHHUKOB,




croco0oB

B3aUMOJCHCTBUS;
OLICHKA nencTBuit
MapTHEpA;
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I'maBa
3aKOHOMEPHOCTH
U3MEHYNBOCTH.

Hacnencrsennas
(reHeTuueckasi)
A3MEHYUBOCTD.

OCHOBHBIE MMOHATHS:
BapHaIMOHHAs KpUBasi,
W3MEHYUBOCTb, Moaudukarnms,
HOpMa peakiuu. @DaKThI:
W3MEHYUBOCTE - CB-BO
OpraHu3MOB. 3aBHCUMOCTb
MPOSIBJICHUSI TE€HOB OT YCIOBUU
BHEIITHEN Cpelbl.
Heunacnencrsenuas

W3MEHYHMBOCTh. XapaKTEPUCTHUKU
MOAU(PUKAITMOHHON

W3MEHYMBOCTH. [Tpoueccor:
HaCJIEIOBAHUE CIIOCOOHOCTH
MIPOSIBJIATH MPU3HAK B

OMMPECACIICHHBIX YCIOBUAX.

JlaBaTp OIIpelieIICHrE
TEPMHUHY U3MEHYUBOCTb.

IIpuBoguTe  mpUMEpHI
HEHACJIEACTBEHHON
U3MEHYMBOCTH; HOPMBI

peakuuu IIPU3HAKOB;
3aBUCUMOCTH
IIPOSIBIICHUS HOPMBI

peakuuu OT YCJIOBUH
OKpPY’KaroIlen

cpelibl. AHaIU3UpPOBATH
coJiepyKaHue
OIpEeENICHUs] OCHOBHBIX
MOHSATHUH. OOBSCHATD
paznmuuue  (GEHOTHUIIOB
pacTteHuit
Pa3MHOXKAIOIIUXCS
BEreTaTUBHO.

Perynsatusueie YVY/|
IJJAHUPOBAHKUE
onpeaeeHue
TOCJIEI0BATEIILHOCTH
MIPOMEKYTOUHBIX
Hejen C y4eToM
KOHEYHOT'O
pe3yJibTaTa;
COCTaBJICHHE IIJIaHA M
MOCJICIOBATEIIBHOCTH
JIEHCTBHIL,

Ilo3HaBarenbHbBIE

%l

CaMOCTOSTEIbHOE
BBIJICTICHUE u
dbopmynarpoBaHue
MO3HABATEJILHOM

eI,

KoMMyHMKaTHBHBIE

YV I

TUTAHUPOBAHHE
y4eOHOTO

COTPYAHUYECTBA C
yUuTEIEM u
CBEPCTHHKAMH —




OIpeieJICHUE LEeJIeH,
(GYHKIUH y4YaCTHUKOB,

CII0CO00B
B3aUMOJCHCTBUS;
OLICHKA neicTBuit
napTHEpa;
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Henacnencrsennas
(peroTHTIIUECKAS)
W3MEHYUBOCTb.

MyTanus, HacJIeACTBEHHOCTb,
KPOCCHHTOBED,
KapHOTHII, MTOJTUTITION NS,

Moau(UKAIIOHHAS
U3MEHYNBOCTh, BapHallid, HOpMa
peaxIyy, BapualioHHasi KpUBasi.

3HaTh bopmbl
U3MEHYHUBOCTH;

BBIJICTIATH OCHOBHEIE
pazIuaus MEX Ty
MOAUPUKAHSIMU u
MYTalUSIMH. 3HATH BHIBI
MYyTaIlui; (bakTopsI,
CIIOCOOHBIE BBI3BAThH

YBEJIMYCHHE YaCTOTEI
MyTaluit MPOBOAUTH
CpPaBHUTEILHYIO
XapaKTEPUCTUKY
MyTaluit Ppa3IMYHBIX
BUnoB. (OOOCHOBBIBATH
OMOJIOTUYECKYIO  POJIb
MyTaLHi

Perynsatusueie YVY/|
IJJAHUPOBAHKE
omnpeaeeHue
MOCJIEIOBATEIIbHOCTH
MIPOMEKYTOUHBIX
ejen C y4eTOM
KOHEYHOT'O
pe3yJibTaTa;
COCTaBJICHHE ILJIaHa M
MOCJIEIOBATEIIHHOCTH
JIEHCTBHIL,

ITo3naBaTeabHBIE
YV

CaMOCTOSTEIbHOE
BBIJICTICHUE u
dopmynrpoBaHue
MO3HABATEJILHOM

eI,

KoMMyHMKaTHBHBIE

YV I

TUTAHUPOBAHHE
y4eOHOTO
COTpYAHHUYECTBA c




yuuTenem U
CBEPCTHUKAMHU -
OIpeieJICHUE LEeJIeH,
(GYHKIUH yYaCTHUKOB,

CII0c000B
B3aNMOJICHCTBHS,
OIICHKA NEUCTBUN
napTHepa;
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I'maBa 8. Cenexuus
pacTeHui, >KUBOTHBIX H

MHUKPOOPTaHU3MOB.

Lentpel MHOrOOOpa3us u
IIPOUCXOXKIECHUS
KYJIbTYPHBIX PACTEHUMU.

H.N.Basunos, CeJIEKITHS,
IIEHTPOB, COBPEMEHHBIE TIEHTPHI

7

3HAaTh, qTO0 Takoe
CEJIEKLIMSA, €€ 3amadd u
3HAYCHHE.
OO00CHOBBIBATH
00111e0M0JIOTHYECKIE
CBOMCTBa, JCXKaIllNE B
OCHOBE BO3HHKHOBEHMUS
HOBBIX COpPTOB
KyJIbTYPHBIX PacTCHUHN H
OPOJT JKMBOTHBIX
000CHOBLIBATh
COBIIAJICHUE IIEHTPOB
MIPOUCXOXKICHHUS
KYJIbTYPHBIX PACTEHHH C
MECTaMU PACTIONOKEHUS
BEJIMKHUX JPEBHHUX

UBUJIN3AIUHN.

PerynstuBupie YVY]]
TJIAaHUPOBAHUE
ompeieJICHUE
MTOCJIC0BATEIIBHOCTH
MIPOMEKYTOUHBIX
ejen C y4eTOM
KOHEYHOTO
pe3yabTarta;
COCTaBIICHUC IUIaHA M
MTOCJIC0BATCIIBHOCTH
JIEHCTBHIL,

ITo3naBaTeabHBIE
YV

CaMOCTOSTEIbHOE
BBIJICTICHUE u
dopmynarpoBaHue
MO3HaBaTEIbHOM

IeIIH;

KoMMyHMKaTHBHBIE

YV I




IJIaHUPOBAHUC

y4eOHOTO

COTPYIHUYECTBA c
YUUTCIIEM n
CBEPCTHUKAMH -

omnpeaeseHue HejaeH,
(GyHKIMA  y4aCTHUKOB,
croco00B

B3aNMOJICHCTBHS,
OIICHKA NEUCTBUN
napTHepa;

24

Cenekuusi pacTeHUl U
>KUBOTHBIX.

ITopona,
TeTEPO3UC, TOTUTLION]T

copT,

3HATh, 49TO Takoe
CEJIEKLIMSA, €€ 3amaud u
3HAYCHHE.
OO00CHOBBIBATH
00111e0M0JIOTHYECKIE
CBOMCTBa, JCXKaIllHE B
OCHOBE BO3HHKHOBEHMUS
HOBBIX COpPTOB
KyJIbTYPHBIX PacTCHUHN H
opoJ JKMBOTHBIX
000CHOBBIBATH
COBIIAJICHUE LIEHTPOB
MIPOUCXOXKICHHUS
KYJbTYPHBIX PACTCHHH C
MECTaMH PACIIOJIOKCHHUS
BEJIMKHUX JPEBHHUX
HUBHUIX3AINAN

PerynstuBubie YVY]]
IUTAHUPOBAHKE
orpeziesieHue
MOCIIEA0BATEIbHOCTH
IIPOMEKYTOUHBIX
ejen C y4eToOM
KOHEYHOTO
pe3ynbTrara;
COCTaBJICHHE IUIaHA U
MOCJIEI0BATEILHOCTH
JIEUCTBUIA;

ITo3naBaTeabHBIE
YV

CaMOCTOSTEIbHOE
BBIJICTICHHC u
dbopmynupoBaHue
MO3HAaBaTEIHLHOM

eI,




KoMMyHMKaTHBHBIE

YV I

IJIaHUPOBAHUC
y4eOHOTO
COTPYIHUYECTBA c
YUUTCIIEM n
CBEPCTHUKAMH

OIpeieJICHUE LEeJIeH,
(GYHKUMH Y4YaCTHUKOB,

CII0C000B
B3aUMOJCHCTBUS;
OLICHKA neicTBuit
napTHepa;
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Cenexims
MHUKPOOPTaHU3MOB.

JIOCTHIKEHMST  CEJIEKIIMOHEPOB B
CO3JJaHUU TPOJYKTUBHBIX TOPOJ
JKUBOTHBIX U BBICOKOYPOKaMHBIX
COPTOB KYJBTYPHBIX PACTCHHM.
3HayeHUe CeJEKIHUU. CXOIHBIN
Marepuan JUTSt CEJIEKLUN.
HckyccTBeHHBIH oTOop u
rubpuauzanus.  Vcnonb3zoBaHue
3HAHMM O HAacCJIEeICTBEHHOCTH U
W3MEHYMBOCTH TIPU BBIBEJICHUU
HOBBIX [IOPOJ U COPTOB.

XapakTepHu3oBaTh
METOJbI CeJIeKLIUU
pacTeHU M KUBOTHBIX.
OOBSCHATD pOJIh
O6uonorun B
MPAKTUYECKOU

NEITEILHOCTH JIIOACH U
CaMOT0 YYCHHKA.

Perynsatusueie YVY/|
IJJAHUPOBAHKUE
OnpeaeseHue
MOCJIEIOBATEIILHOCTH
MIPOMEKYTOUHBIX
Hejen C y4eTOM
KOHEYHOT'O
pe3yJibTaTa;
COCTaBJICHHE IUJIaHa M
MOCJIEIOBATEIIHHOCTH
JIEHCTBHIL,

ITo3naBaTeabHBIE
YV

CaMOCTOSITENIbHOE
BBIJICIICHUE u
dopmynarpoBaHue




O3HaBaTEeIbHON
LeIIH;

KoMMyHMKaTHBHBIE

YV I

IUTAHUPOBAHKE
y4eOHOTO
COTpPYJIHUYECTBA C
y4UTEeIEM u
CBEPCTHUKAMH
OIlpeieJICHUE LEeJIeH,
(GYHKIMH YYaCTHUKOB,
croco6oB
B3aUMOJCHCTBUS;
OLICHKA JNEUCTBUI

napTHepa;

Pazpnen 4. DBontonus KUBOro MUpa Ha 3eMJIE.

26 I'naBa 9.
OHONIOrUU B

PazButue

JOAAPBUHOBCKUM MIEPUOI.

CranoBiieHue
CUCTEMATHKHU.

JKuBble  cHCTEMBI —  OOBEKT
usyueHust Ouosorun. CBOHCTBa
KHUBBIX CHUCTEM: JIUCKPETHOCTb,
YIOPSII0YEHHOCTb, oOMeH
BCIICCTB M DHEPrHU, pPOCT W
pas3BuTHE, camMoperyJisiius,

CaMOBOCITPOU3BCACHUC.

Jatb OIIpENEeIIEHUE
CHCTEMATHUKH.

Perynsatusueie YVY/|
IUIAHUPOBAaHKE
OIIpEJICIICHUE
NOCJIEA0BATENBHOCTH
IIPOMEKYTOUHBIX
neiaem ¢ y4yeToM
KOHEYHOT'0
pe3ynbTrara;
COCTaBJICHUE IUIaHA U
NOCJIEA0BATENBHOCTH

JIEUCTBUIA;

Ilo3HaBarenbHbBIE




YV I

CaMOCTOSTEIbHOE
BBIJICTICHUE u
dopmynarpoBaHue
MO3HABATEJILHOM

eI,

KoMmMmyHUKaTHBHBIE
YVI

IUTAHUPOBAHKE
y4eOHOTO

COTpPYJIHUYECTBA C
y4UTEeIEM u
CBEPCTHUKAMH -
omnpeaeseHue HeaeH,
(GyHKIMA ~ y4aCTHUKOB,
croco6oB

B3aNMOJICHCTBHS,
OllcHKa JIEeUCTBUM
napTHepa;
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OBOJIIOIMOHHAS
K. b. Jlamapka.

TEOPHSI

OBOJIIOLIMOHHAS TEOpHsl J1aMapka.
CucreMaruka. I'papanuii.
CrpemsieHne  OpraHu3sMoOB K
COBEPILUCHCTBY. YIPAKHEHUE U

HEYTpa)KHEHNE OPTaHOB.

Beipenate  omimuusa B
HBOJIFOLIMOHHBIX
B3risn0oB Y.JlapBuHa H
K.b.Jlamapka.

PerynstuBubie YVY]]
MUIAaHUPOBAHUE
olpeziesIeHne
NOCJIEA0BATENBHOCTH
MPOMEKYTOUHBIX
nejaem ¢ y4eToM
KOHEYHOT'O
pe3ynbTara;
COCTaBJICHUE IIJIaHA U
NI0CJIEA0BATENBHOCTH




JIEUCTBUIA;

Ilo3HaBarenbHbBIE

YV I

CaMOCTOSTEIbHOE
BBIJICTICHHC u
dbopmyupoBaHue
MO3HaBaTEILHOM

eI,

KoMmMmyHUKaTHBHBIE
Yva

IUTAHUPOBAHKE
y4eOHOTO

COTPYIHUYECTBA C
yUUTEIEM u
CBEPCTHUKAMH -
omnpeaeeHue IeaeH,
(GyHKIMA  y4aCTHUKOB,
croco6oB

B3aNMOJICHCTBHS,
OIICHKA NEUCTBUN
napTHepa;
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I'maa 10. Teopus Y.
HapBuna 0
MPOUCXOKICHUN  BHUJIOB
NyTeM  E€CTECCTBEHHOIO
otbopa.

Hayunebie u
COLIMAaHOJIBHO-

Y. JlapBuHa: [OCTHXKEHHS B

00JIaCTH  €CTECTBEHHBIX

HayK,

SKCIEIUIMOHHBIN Marepuan Y.
Hapeuna. Yuenue Y. [lapBuna 00

HMCKYCCTBEHHOM OTOOpE.

JlaBath omnpeaeseHue
[IOHSTHIO DBOIIOLIUSL.

BoiaBiaTe U ommcheIBaTh
NPEINOChUIKH  YUYECHHUS
Y./lapBuHa.

. BBII[GJISITB OTJIn4usd B

PerynstuBubie YVY]]
IUTAHUPOBAaHKE
orpeziesieHue
MOCIIE0BATEIbHOCTH
IIPOMEKYTOUHBIX
Hejen C y4eToM
KOHEYHOTO
pe3yabTaTa;




HKOHOMUYECKHUE
IIPEATNIOCHUIKU
BO3HMKHOBEHUsI  TEOpUU
Y. JlapBuHa.

HBOJIFOLIUOHHBIX
B3risn0B Y.JlapBuHa H
K.b.Jlamapka.

COCTaBJICHHE ILIaHa U
MOCJICIOBATCIIFHOCTH
JIeHCTBHIA;

Ilo3HaBarenbHbBIE

YV I

CaMOCTOSTEIbHOE
BBIJICTICHHC u
dbopmyupoBaHue
MO3HaBaTEILHOM

LIEJIN;

KoMmMyHUKaTHBHBIE
YVI

TUTAHUPOBAHHE
y4eOHOTO
COTPYIHUYECTBA c
YUHUTEIIeM n
CBEpPCTHUKAMH -
omnpeaeseHue HeaeH,
(GyHKIMA ~ y4aCTHUKOB,
croco0oB
B3aNMOJICHCTBHS,
OIICHKA NEUCTBUN
napTHepa;
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VYuenne Y. JlapBuHa 00
HUCKYCCTBEHHOM OTOOpE.

Cenexuusi. Ilopoapl KHMBOTHBIX,
copTa pacTeHWil, H3MEHYHBOCTH
MPU3HAKOB, MyTallHH,
HCKYCCTBEHHBIH OTOOP.

OOBSCHATD MPUIHHY
MHOT000pa3us

JOMAIITHUX JKUBOTHBIX H
KyJIBTYPHBIX ~PacCTCHUIA.
Beimensarte  otnuums B

OBOJIFOIIMOHHBIX

PerynstuBubie YVY]]
IUTAHUPOBAHKE
orpeziesieHue
MOCIIE0BATEIHbHOCTH
MIPOMEKYTOUHBIX
Hejaem ¢ y4eToM




B3risin0B Y.JlapBuHa H
K.b.Jlamapka.

KOHEYHOI'O
pe3yabTarta;
COCTaBJICHHE ILIaHa U
MOCJICIOBATCIIFHOCTH
JIeHCTBHI;

Ilo3HaBarenbHbBIE

YV I

CaMOCTOSITENILHOE
BBIJICJICHUE u
dopmynarpoBaHue
II0O3HABATEIILHOU

IeNId; TIOCTaHOBKA U
dopmynarpoBaHue
poOIeMbI

KoMmMmyHUKaTHBHBIE
YV I

IUTAHUPOBAaHKE
y4eOHOTO

COTpPYJIHUYECTBA C
y4UTEIEM u
CBEPCTHUKAMH -
omnpezaeseHue IeaeH,
GyHKIMA ~ y4aCTHUKOB,
croco6oB

B3aNMOJICHCTBHS,
OllCHKa JIEeUCTBUM
napTHepa;
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VYuenne Y. nmapBuHa 00
€CTECCTBEHHOM 0TOOpE.

Yuenue 4. HapBuna 0

€CTeCTBEHHOM oTOope. Bug —

JlaBath omnpeaeseHue
IIOHATUSM:

PerynstuBupie YVY]]
TUIAHUPOBAHUE




3IIEMEHTapHast IBOJIFOLIMOHHAS
eIMHUIIA. BceoOmmas
WHIMBHyaIbHAsl H3MEHYUBOCTh U
U30BITOYHAS YHCICHHOCTD
IIOTOMCTBA. Boprba 3a

CYIICCTBOBAaHHE W €CTECTBCHHBIN
oTbop.

HacCJICACTBCHHAdA HN3MCH-

YUBOCTb, Oooprba 3a
CYyIlIECTBOBAHUE.
Ha3riBaTse:

OCHOBHBIEC  ITOJIOKEHHSA

HBOJIFOLIMOHHOIO yYEHHUS
Y./lapBrHa; IBIXKYLIUE
JBOJIIOLIUY;

OoprOBI 32

CHJIBI

bopmbI
CYILECTBOBAaHHE

OIIpEJICIIEHUE
NOCJIEA0BATENBHOCTH
IMPOMCEIKYTOYHBIX
neiaem ¢ y4yeToM
KOHEYHOT'0
pe3yibTara;
COCTaBJICHUE IUIaHA U
HI0CJIEI0BATEIBHOCTH

JIEHCTBHIL,

Ilo3HaBarenbHbBIE

YV I

CaMOCTOSITENIbHOE
BBIJICIICHUE u
bopmynarpoBaHue
II03HABATEIILHOU

IeNId; TIOCTaHOBKa U
dopmynarpoBaHue
poOJIeMbI

KoMMyHMKaTHBHBIE

YV I

TUTAHUPOBAHHE
y4eOHOTO

COTPYAHUYECTBA C
yUUTEIEM u
CBEPCTHUKAMH -
OIpeieJICHUE LEeJIeH,
(GYHKIUH yYaCTHUKOB,
croco0oB

B3aUMOJCHCTBUS;




OIICHKa NENCTBUN
MapTHEpA;
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I'maBa 11. CoBpemeHHBIE
MPEICTaBICHUS 00
SBOJIIOIUU.

Bun, ero xpurepuun u
CTPYKTYypa.

YpoBHU  OpraHu3alvu  KUBOU

MIPUPOJIBIL, JIUCKPETHOCTD,
penpoayknusi,  THOpWUA,  BHII,
KapHOTHII, H30JISIUS,

MEKBHUJIOBOE  CKpCIIMBaHUE U
Oecrutonue, MUTpaIyH,

MOITYJIANH.

3HaTh XapaKTEPUCTUKY
TOHSITUS
«MHKPOIBOIOLIUS,
OCHOBHBIE (bopmbI
BUI000pa30BaHus,
NPUBOJIUTH  MPUMEPHI.
3Hath (opmy otbopa,
KOTOPOMY TMPUHAJIEKUT
pemamomas  poiib B
nporeccax
BHUI000pa30BaHMS

Perynsatusueie YVY/|
IUIAHUPOBAaHKE
olpeziesIeHne
NOCJIEA0BATENBHOCTH
IIPOMEXKYTOUHBIX
neiaem ¢ y4yeToM
KOHEYHOT' O
pe3yibTara;
COCTaBJICHUE IUIaHA U
HI0CJIEI0BATEIBHOCTH
JIEHCTBHIL,

Ilo3HaBarenbHbBIE

YV I

CaMOCTOSITENIbHOE
BBIJICIICHUE u
dopmynarpoBaHue
II03HABATEIILHOU

IeNId; TIOCTaHOBKA U
dopmynarpoBaHue
poOIeMbI

KoMMyHMKaTHBHBIE

YV I

TUTAHUPOBAHHE
y4eOHOTO

COTPYAHUYECTBA C
yUuTEIEM u
CBEPCTHHKAMH —




OIpeieJICHUE LEeJIeH,
(GyHKIMHA y4aCTHUKOB,

CII0CO00B
B3aUMOJCHCTBUS;
OLICHKA neicTBuit
napTHEpa;

32

DnemeHTapHbIe
HBOJIIOIIMOHHBIE (PAKTHI.

Myrtanuu.
M3MEHYMBOCTb. BOJHBI
Hpeiid reros. U3omsmmst.

KomOunatuBHas

JKH3HHU.

3HATh OCHOBHBIC BHJIBI
MYTaLHi. Paznugats
MOHATHSL Jpei( TEHOB,

H30JIAIHA, BOJIHbI )KHU3H.

Perynsatusueie YVY/|
IJJAHUPOBAHKE
omnpeaeeHue
MOCJIEIOBATEIIbHOCTH
MIPOMEKYTOUHBIX
ejen C y4eTOM
KOHEYHOT'O
pe3yJibTaTa;
COCTaBJICHHE ILJIaHa M
MOCJIEIOBATEIIHHOCTH
JIEHCTBHIL,

ITo3naBaTeabHBIE
YV

CaMOCTOSITEIIbHOE
BBIJICTICHUE "
dopmynrpoBaHue
MMO3HABATEJIbHOM

eI, TIOCTAaHOBKAa U
dbopmynupoBaHue
POOIEMBI

KoMMyHMKaTHBHBIE

YV I




IJIaHUPOBAHUC

y4eOHOTO

COTPYIHUYECTBA c
YUUTCIIEM n
CBEPCTHUKAMH -

omnpeaeseHue HejaeH,
(GyHKIMA  y4aCTHUKOB,
croco00B

B3aNMOJICHCTBHS,
OIICHKA NEUCTBUN
napTHepa;
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Dopmbl
otbopa.

C€CTCCCTBCHHOI'O

JBiKympe  CWIBl  SBOJIOLNHU:

HaCJICACTBCHHAsA

HN3MEHYHNBOCTD,

Ooppba 3a CyIlIeCTBOBaHHUE U

€CTECTBCHHBIN
EcTrecTBennmIit
HaIpaBJISIOIINI
DBOJIIOLUHN

otbop.
oTbop KaK

bakTop

JlaBath
MTOHATHSIM:

orpejesieHue

HaCJICICTBCHHAas1 HU3MCH-

YUBOCTD, Ooprba 3a
CYILIECTBOBAHHE.
HasbiBath:

OCHOBHEIE  ITOJIOXKEHMS
SBOJIIOIMOHHOTO YYCHUS
UY./lapBuHa; ABUXKYyIIUE
CHUIBI SBOJIIOLIMH;
dbopmbl  OOpbOBI  3a
CyIIECTBOBAHUE.

PerynstuBubie YVY]]
IUTAHUPOBAHKE
orpeziesieHue
MOCIIEA0BATEIbHOCTH
IIPOMEKYTOUHBIX
ejen C
KOHEYHOTO

y4eTOM

pe3yabTarta;
COCTaBIICHUC IUIaHA M
MOCJICIOBATCIIFHOCTH
JIeHCTBHI;

ITo3naBaTeabHBIE
YV

CaMOCTOSITEJIbHOE
BbIJIETICHHE u
dbopmynupoBaHue
MIO3HABATEJIbHON

LEeNU; TOCTaHOBKAa U
dbopmyTupoBaHUE




poOJIeMbI

KoMMyHMKaTHBHBIE

YV I

IUTAHUPOBAaHKE
y4eOHOTO
COTPYJIHUYECTBA C
y4UTEIEM u
CBEPCTHUKAMH
omnpeaeseHue HejaeH,
(GYHKIUH y4YaCTHUKOB,

CII0CO00B
B3aUMOJCHCTBUS;
OLICHKA neicTBuit
napTHepa;
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I'naBHBIE
SBOJIIOLMH.

HaIpaBJICHUA

buonornueckuit nporpecc,
perpecc, MaKpO3BOJFOIIHS,
apomopho3
(Mmopdoduznonornyeckuit
nporpecc), UMO0a anTalus,
o0rmas JieTeHeparys
(Mmopdoduznonornyeckuit
perpecc), crielMaanu3alus,
napa3uTH3M.

3HaTh OCHOBHBIE
TaKCOHOMUYECKHE
TPYIIIbl, YTO  TaKoOe
MaKpO3BOJIIOIUS,
JI0Ka3aTesIbCTBa
MaKpO’BOJIIOIUU. 3HATH
MPOLIECCHI, SBISIOMINECS
JTBUKYITAMU CUJIaMH
MaKpO3BOJIIOIUH.
IIpoBoauth CcpaBHEHHE
Makpo- u
MUKPO3BOTIOINH
(BBIIETATH  pa3IHYMs).
NmeTs nipencraBieHue o
3HAYEHUH HCCIIEJOBAHUS
(bUIOTeHeTUYECKUX

Perynsatusueie YVY/|
IUIAHUPOBAaHUE
olpeziesIeHne
NOCJIEA0BATENBHOCTH
IIPOMEKYTOUHBIX
neiaem ¢ y4yeToM
KOHEYHOT'O
pe3ynbTrara;
COCTaBJICHUE IUIaHA U
NOCJIEA0BATENBHOCTH
JIEHCTBHIL,

Ilo3HaBarenbHbBIE

YV I

CaMOCTOATCIIBHOC
BBIJICIICHUC )41




pAa0B dbopmynarpoBaHue
MMO3HABATEJIbHOM
LEeJIU; TMOCTaHOBKa U
dopmynarpoBaHue
poOJIeMbI
KoMMyHMKaTHBHBIE
YV I
IUTAHUPOBAaHUE
y4eOHOTO
COTpYIHUYECTBA c
yUHUTEJIEM u
CBEPCTHUKAMU —
OIlpeieJICHUE LEeJIeH,
(GYHKUMH Y4YaCTHUKOB,
croco0oB
B3aUMOJCHCTBUS;
OLICHKA JNEUCTBUI
napTHepa;

35 | Tumst ABOJIFOLIMOHHBIX OBOJIIOIIMOHHbBIE u3MeHeus | 3HaTh OnpeAcIIcHUE
W3MEHECHU M. OpPraHu3MOB KOTOpBIE | TIOHSATUI apomopdos,

CIOCOOCTBYIOT TPHUCIIOCOOJICHHUIO. | 00MIas JIeTeHepaIls,
OBOJIIOIMOHHOE Pa3BUTHE. UIMOA AN TAIIHS.

36 | I'maBa 12. Yuenue 00 SBOJIIOLMY | YMETh CcaMOCTOSATENbHO | PerynstuBabie  YVY/[
[IpucnocobaeHHOCTH opranunyeckoro mupa. Y.JlapeuH - | u MOTHBHPOBAHO | IJIAHUPOBAHUE
OpraHU3MOB K YCJIOBHSM OCHOBOTIOJIOKHUK ~ Y4eHHsSI 00 | OpraHM30BBIBATh CBOIO | OINpE/CTICHHUE
BHEILIHEW Cpebl. BONMIONMU.  JIBIKyIIMe  CWIIbI | O3HABATEIbHYIO MOCJIEI0BATEILHOCTH

IBOJIIOLINHU: HACJIEJCTBEHHAs | JI€ATEIbHOCTh (OT | IPOMEKYTOUHBIX
[IpucnocodurensHbIe .
U3MEHYUBOCTb, 60opnba 3a | MOCTAHOBKM 1€  JI0 | eJiedk ¢ y4eToM

0COOEHHOCTH CTPOCHHS U
INOBCACHUA ) KMBOTHBIX.

CyII€CTBOBAHHCE, €CTECTBCHHBIN

IOJIYy4YCHHUA W OLICHKHU

KOHCYHOTI'O




or6op. WckyccTBeHHBI 0TOOP.
Pesyinbratsl OBOJIOLUU:
MHOrooOpasue BUJIOB,
IPUCTIOCOOIEHHOCTh OPTaHU3MOB

K cpezie oOuTaHusl.

Muoroo6pas3ue  KUBOTHBIX  —
pe3yabTar HBOJIOIHH.
PazHooOpasue BUAOB pacTeHHd —

pe3yJIbTaT IBOIIOLIMH.

pe3yJbTaToB).
Hcnonp3oBanue
AJIEMEHTOB  MPUYUHHO-
CIICICTBCHHOT'O H
CTPYKTYpHO-
(GyHKIIMOHAIIEHOTO
agann3a. McciaegoBanue
HECJIO)KHBIX  pEaJIbHBIX
CBsI3€H U 3aBUCHUMOCTEH.

pe3yabTarta;
COCTaBJICHHE ILIaHa U
IOCJICIOBATCIIFHOCTH
JIeHCTBHI;

Ilo3HaBarenbHbBIE

YV I

CaMOCTOSITEJIbHOE
BbI/IETICHHE u
dbopmymupoBaHue
MMO3HABATEJIbHOM

e, TIOCTAaHOBKA U
dopmynarpoBaHue
poOJIeMbI

KoMmMmyHUKaTHBHBIE
YVI

IUTAHUPOBAHKE
y4eOHOTO

COTPYJIHUYECTBA C
y4UTEIEM u
CBEPCTHUKAMH -
omnpezaeseHue IeaeH,
GyHKIMA ~ y4aCTHUKOB,
croco6oB

B3aNMOJICHCTBHA,
OIICHKA NEUCTBUN
napTHepa;
37 | 3aboTa 0 MOTOMCTBE. [TokpoBUTENLCTBEHHAsT OKpacka, | 3HaTb O MHOroooOpasuu | PerymstuBuasie YVY]|
perocTeperamomas OKpacka, | BUIIOB B  TNpUPOJE; | TUIAHUPOBAHUE
MPHUCIIOCOOUTENIEHOE TIOBEJICHUE, | MPUCTIOCOOIEHHOCTH onpeJieJICHUue




ACMOHCTPATHUBHOC
MHUMUKpPUs, BH/JIbI

IMMOTOMCTBC Y )KUBOTHBIX.

3200THI

IIOBC/ICHHC,

(0)

OpPraHu3MoOB K cpele
oOuTaHuUs; YMETh
MIOKa3bIBAaTh Ha

KOHKPETHBIX TpUMepax
OTHOCHUTEIbHBIN
XapaxkTep
MPUCTIOCOOJICHHMS.

NOCJIEA0BATENBHOCTH
MMPOMEIKYTOYHBIX
nejaem ¢ y4yeToM
KOHEYHOT'0
pe3ynbTrara;
COCTaBJICHUE IUIaHA U
HI0CJIEI0BATEIBHOCTH

JIEHCTBHIL,

Ilo3HaBarenbHbBIE

YV I

CaMOCTOSITENIbHOE
BBIJICIICHUE u
dopmynarpoBaHue
II0O3HABATEIILHOU

IeNId; TIOCTaHOBKA U
dbopmynarpoBaHue
poOJIeMbI

KoMMyHMKaTHBHBIE

YV I

TJIAaHUPOBAHUE
y4eOHOTO
COTPYIHUYECTBA c
YUHUTEIIeM u
CBEpPCTHUKAMH -
onpeaeeHue HeaeH,
(GyHKIMHA y4aCTHHUKOB,
croco0oB
B3aUMOJCHCTBUS;

OIICHKa NENCTBUN




napTHepa;
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duznonornueckue
aJarnTanuu.

dusnonornyeckue
npucrocoOeHus (agantanuu) K
YCIIOBUSIM CPE/IBL.

3HaTh HAaBBIKU PaOOTHI C
UCTOYHUKAMU
UH(pOpMaLUY; YMETb
aHAJTU3UPOBATh
UHpOpMaLUIO yueOHHUKA.

Perynsatusueie YVY/|
IUIAHUPOBAaHUE
olpeziesIeHne
NOCJIEA0BATENBHOCTH
IIPOMEXKYTOUHBIX
nejaem ¢ y4eToM
KOHEYHOT'0
pe3yibTara;
COCTaBJICHUE IUIaHA U
HI0CJIEI0BATEIBHOCTH
JIEHCTBHIL,

Ilo3HaBarenbHbBIE

YV I

CaMOCTOSITENIbHOE
BBIJICIICHUE u
dopmynrpoBaHue
II03HABATEIILHOU

IeNId; TIOCTaHOBKA U
dbopmynarpoBaHue
poOJIeMbI

KoMMyHMKaTHBHBIE

YV I

IUIAHUPOBAHUE
y4eOHOTO

COTpYAHUYECTBA c
YUUTENIEM "
CBEPCTHUKAMM —
OIIpEIeIICHUE LEJIEH,




(GYHKIMH YYaCTHUKOB,

CII0CO00B
B3aUMOJCHCTBUS;
OLICHKA neicTBuit
napTHepa;

39

I'naBa
BosaukHOBeHUE
Ha 3eMJIE.

CoBpeMeHHbIE
MMpCaACTaBJICHUA
BO3HUKHOBCHUHN
Ha 3eMJIC.

13.

KHU3HHU

KHU3HHU

Teopun u TUIIOTE3BI 0
IIPOUCXOKICHUH JKU3HH,
(OpPMYIHPOBKH CJIOBA <GKU3HBY,
OIIpECIICHUS: KOalepBarThl,

JKM3Hb, A0MOTeHHLIN CHHTE3

3HAaTh OCHOBHBIE DTAaIIbI
XUMHUYECKON HBOJIIOIUU
no Tteopun OmnapuHa;

YMETb JlaBaTh
XapaKTePUCTHUKY
NEPBUYHON aTMOC(hEepHI
3emiu, MEPBUYHOTO
OKeaHa, 00BACHATH
MPOLECCHI,
NPOUCXOMAIINE B OITUX
cpenax, pe3yNbTaThl

OTUX ITPOLECCOB.

Perynsatusueie YVY/|
IJJAHUPOBAHKE
OnpeeeHue
MOCJIEIOBATEIILHOCTH
MIPOMEKYTOUHBIX
ejen C y4eToOM
KOHEYHOT'O
pe3yJibTaTa;
COCTaBJICHHE ILJIaHa M
MOCJIEIOBATEIIbHOCTH
JIEHCTBHIL,

ITo3naBaTeabHBIE
VYV

CaMOCTOSITENIbHOE
BBIJICIICHUE u
dopmynarpoBaHue
II0O3HABATEIILHOU

IeNId; TIOCTaHOBKA U
dopmynarpoBaHue
POOIEMBI

KoMMyHMKaTHBHBIE

YV I

IUIAHUPOBaHHE
y4eOHOTO




COTpYAHHUYECTBA C
yuuTenemMm U
CBEPCTHUKAMHU -
OIpeieJICHUE LEeJIeH,
(GYHKUMH Y4YaCTHUKOB,

croco0oB
B3aNMOJICHCTBHS,
OIICHKA NEUCTBUN
napTHepa;
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HauvanrHrie
pa3BuUTHS
3eMIIE.

KU3HU

OTaIllbl
Ha

[IpokapuoTsl,
dboTocHHTE3,
XEMOCHHTE3,
reTepOTPOdHI.

9YKapHOTHI,
CHMOMO03,
aBTOTPO(HI,

3HaThb 0 3HAYCHUU

IIOSABJICHUS B XoJe

ABOJIIOIMK  TPOIIECCOB
dboTocuHTE3A,
MHOTOKJICTOYHOCTH,
TI0JIOBOTO nporiecca,
OCHOBHBIC ITaIbI
OuonoruuecKon
IBOJTIOINH; YMETh
OOBSCHATH CyTh
IPOIIECCOB
MIPOUCXOAMBIIINAX Ha
Pa3IUYHBIX JTamax
OMOIOTUIeCcKOn
HBOITIOLINY.

PerynstuBubie YVY]]
TJIAaHUPOBAHUE
ompeieJICHUE
MTOCJIC0BATECIIBHOCTH
MIPOMEKYTOUHBIX
Hejen C y4eTOM
KOHEYHOT'O
pe3yabTarta;
COCTaBIICHUC IUIaHA M
MTOCJIC0BATEIIBHOCTH
JIEHCTBHIL,

ITo3naBaTeabHBIE
YV

CaMOCTOSITEIbHOE
BBIJCIICHUC )41
dbopmynupoBaHue
MO3HABaTEJIbHON

LEeNHU; TOCTaHOBKAa U
dbopmyupoBaHue
POOIEMBI




KoMMyHMKaTHBHBIE

YV I

IJIaHUPOBAHUC
y4eOHOTO
COTPYIHUYECTBA c
YUUTCIIEM n
CBEPCTHUKAMH

OIpeieJICHUE LEeJIeH,
(GYHKUMH Y4YaCTHUKOB,

CII0C000B
B3aUMOJCHCTBUS;
OLICHKA neicTBuit
napTHepa;
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I'naBa 14. PazBurue
JKA3HU Ha 3EMIIE.

KuzHp B apxeickyro u
IIPOTEPO30MCKYIO JPBI.

®OoTOCUHTE3, TOJIOBOW MPOLECC,

TKaHb,
TE€O0XPOHOJIOTUs

¢bunorenus,

3HaTb O  pa3BUTHH
IPUPOJHBIX YCIOBUU B

aHHBIE 3pBHL,
BaKHCHIITIE JTaIIbI
DBOJIIOLUY; yMETh
naBaTh 00BsICHEHUS
mporieccam,
MIPOUCXOUBIITUX B
apXenCcKoi u
MPOTEPO30ICKON  3pax,
OOBACHATH X
ABOJIIOIMOHHYIO
3HAYHNMOCTb.

Perynsatusueie YVY/|
IJJAHUPOBAHKUE
OnpeaeseHue
MOCJIEIOBATEIILHOCTH
MIPOMEKYTOUHBIX
Hejen C y4eTOM
KOHEYHOT'O
pe3yJibTaTa;
COCTaBJICHHE IUJIaHa M
MOCJIEIOBATEIIHHOCTH
JIEHCTBHIL,

ITo3naBaTeabHBIE
YV

CaMOCTOSITENIbHOE
BBIJICIICHUE u
dopmynarpoBaHue




MMO3HABATEJIbHOM

LEeIU; TMOCTaHOBKa U
dopmynrpoBaHue
poOIeMbI

KoMMyHMKaTHBHBIE

YV I

IUTAHUPOBAHKE
y4eOHOTO

COTPYJIHUYECTBA C
yuuTenemMm U
CBEPCTHUKAMHU —
OIpeieJICHUE LEeJIeH,
(GYHKUMH Y4YaCTHUKOB,

CII0C000B
B3aUMOJCHCTBUS;
OLICHKA nencTBuit
napTHepa;
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Kuznp B maneo3oickyto
apy.

[Mcunodurer, XBomM, TMJIAYHBI,
MAaroOpPOTHUKH, rOJI0OCEMEHHBIE
pacreHus, CEMEHHOE
pa3MHOKEHHE, POTOBOM ammapar

XBaTaTCIbHOI'O THIIA. HapHBIG

TUIaBHHKH, YJICHUCTOHOTHE.
Kucrenepsie PHIOHI,
JIBOSIKOJTBIIIIAIIINE PBIOHI,

Jydernepeie phIObI, cTeroredarntsl,
PEITHIIHH.

3HaTb O Ipoleccax,
IPOUCXOASIINX B
MEPUOABI TAJIE030MCKON

9PpHI, OCHOBHBIC
apomMopdo3sl,
HPOUCXOIAIINE C

JKUBBIMH OpraHu3MamMiu B

pa3InyHbIe MEPUOBI
Mage030MCKON 3pHI,
MPUYUHBI ATUX
apoMop$030B; yMeTh

OOBSACHATH HaITpaBJICHHUA
OBOJIIOIHNH, Xap-Tb

Perynsatusueie YVY/|
IUIAHUPOBAaHKE
olpeziesIeHne
NOCJIEA0BATENBHOCTH
IIPOMEXYTOUHBIX
neiaem ¢ y4yeToM
KOHEYHOT'0
pe3yibTara;
COCTaBJICHUE IUIaHA U
HI0CJIEI0BATEIBHOCTH
JIEHCTBHIL,

Ilo3HaBarenbHbBIE




bayny aneo3os,

YCJIOBUS BHELIHEN
Cpelibl, 0Cc00-TH
CTPOCHUS KUBBIX
OpraHU3MOB.

YV I

CaMOCTOSITENIFHOE
BBIJICIICHUE u
dopmynarpoBaHue
II0O3HABATEIILHOU

IeNId; TIOCTaHOBKA U
dopmynarpoBaHue
poOIeMbI

KoMmMmyHUKaTHBHBIE
YV I

TUTAHUPOBAHHE
y4eOHOTO

COTPYAHUYECTBA C
yUUTEIEM u
CBEPCTHUKAMH -
omnpeaeseHue IeaeH,
(GyHKIMA  y4aCTHUKOB,
croco6oB

B3aUMOJCHCTBUS;
OLICHKA neicTBuit
MapTHEpA;
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Kuzap B  Me3030iCKy10
apy.

[TokpeITOCEMEHHBIE
LBETOK,
OIIOJIOTBOPEHHUE,
JIMHO3aBPBI,
MJICKOTUTAIOIIIHE,

pacTenus,
IBOMHOE
SHIOCIIEPM,
THULIBI,

TCIUIOKPOBHOCTb, KOPa T'OJIOBHOT'O

Mo3ra, YCJIOBHBIG
3200Ta O IOTOMCTBE.

pediekcsl,

3HaTb O Ipoleccax,
IPOUCXOASIINX B
MEepUOABl  ME3030MCKOM
9pBI; YMETh OOBSICHSTH
HaIpPaBJICHUS 3BOJIIOLUU
LIBETKOBBIX  PACTCHMIA,
IIPECMBIKAOINXCS,

MJIEKOTIUTAIOLIUX.

Perynsatusueie YVY/]|
IUIAHUPOBAaHKE
OIIpEJICIICHUE
NOCJIEA0BATENBHOCTH
IIPOMEXKYTOUHBIX
neiaem ¢ y4yeToM
KOHEYHOT'0
pe3ynbTara;




COCTaBJICHHE ILIaHa U
MOCJICIOBATCIIFHOCTH
JIeHCTBHIA;

Ilo3HaBarenbHbBIE

YV I

CaMOCTOSITEJIbHOE
BbI/IETICHUE u
dbopmyupoBaHue
MIO3HABATEJIbHON
[EH; TIOCTAaHOBKA U
dopmynrpoBaHue
poOIeMbI

KoMmMmyHUKaTHBHBIE
YVI

IUTAHUPOBAHKE
y4eOHOT0

COTPYJIHUYECTBA C
y4UTEIEM u
CBEPCTHUKAMH -
omnpeaeseHue IeaeH,
(GyHKIMA ~ y4aCTHUKOB,
croco6oB

B3aNMOJICHCTBHA,
OIICHKA NEUCTBUN
napTHepa;

44

KuzHb B KalHO30MCKYIO
apy.

JlenHuKOBBIM MEpHOJ, CymMyaThie
u MJIalleHTapHbIC
MJICKOIIUTAOIIHE, MaMOHTEI,
KaHO30M, aBCTPAJIONUTEKU U

3HaTh 0
MPOAOKUTETLHOCTH

KallHO30MCKOM 3pBbl, O €€
NEePUOJIaX, OMpPeAeNICHUs

PerynstuBupie YVY]]
IUTAHUPOBAaHUE
orpeziesieHue
MOCJIEI0BATEILHOCTH




9BOJIIOIMA YCJIOBCKA.

«apomMopdo3»,

«UOAOATAIITALII,
YMETh aBaTh
00BICHEHUS poil

c€ccamMm, HpOI/ICXOI[I/IBLHI/IM
B KalfHO30¢€.

MMPOMCEIKYTOYHBIX
nejaem ¢ y4eToM
KOHEYHOTO
pe3yabTarta;
COCTABJICHHUEC IIJIaHA U
MOCJIEI0BATEILHOCTH
JIEHCTBHIL,

Ilo3HaBarenbHbBIE

YV I

CaMOCTOSITENIFHOE
BBIJICIICHUE u
dopmynarpoBaHue
II03HABATEIILHOU

[IeNId; TIOCTaHOBKA U
dopmynarpoBaHue
poOIeMbI

KoMmMmyHUKaTHBHBIE
YV I

TUTAHUPOBAHHE
y4eOHOTO

COTPYAHUYECTBA C
yUUTEIEM u
CBEPCTHUKAMH -
omnpeaeeHue IeaeH,
GyHKIMA  y4aCTHUKOB,

croco0oB
B3aUMOJCHCTBUS;
OllcHKa JIEeUCTBUN

napTHepa;




45

IIpoucxoxaeHue
YeJI0BEeKa.

ABCTpaJIONUTEKH,

HEaH/JepTaJIbLibl, KPOMaHbOHIIBI,
AHTPOIOJIOT U, aHTPOIIOreHE3,
IPSIMOXOXACHUE, IIpUMAaTHI,
TOMUHUBL, peub, pacsl,

conuajibHas cpeaa.

3HaTh 0
POMCXOXKACHUU
YeNoBeKa,
MHOT'000pa3uu pac
YyenoBeka u ux
3HAYECHUH, OCHOBHBIE
JTarnbl ABOJIIOLIUU
NpPUMaTOB U YeJIOBEKa;
yMETh OOBSACHITH
JTBUKYIIIE CHJIBI
aHTPOINOreHe3a,
PUBOIUTD PUMEPHI
TUTSE WJUTIOCTpAIUH

M3YYECHHBIX CBEIACHUMU.

Perynsatusueie YVY/|
IJJAHUPOBAHKUE
OnpeaeseHue
TOCJIEI0BATEIILHOCTH
MIPOMEKYTOUHBIX
ejen C y4eToOM
KOHEYHOT'O
pe3yJibTaTa;
COCTaBJICHHE IIJIaHA M
MOCJIEIOBATEIILHOCTH
JIEHCTBHI,

Ilo3HaBarenbHbBIE

YV I

CaMOCTOSITENIFHOE
BBIJICIICHUE u
dbopmynarpoBaHue
II03HABATEIILHOU

IeNId; TIOCTaHOBKA U
dopmynarpoBaHue
poOIeMbI

KoMMyHMKaTHBHBIE

YV I

IUTAHUPOBAHKE
y4eOHOT0

COTPYJIHUYECTBA C
yuuTenemMm U
CBEPCTHUKAMHU —
OIpelieJICHUE LEeJIeH,
(GYHKUIMH YYaCTHHUKOB,




croco0oB

B3aUMOJCHCTBUS;
OLICHKA nencTBuit
MapTHEpA;

Paszpnen 5. B3anmooTHOIIEHNS Opr

aHu3Ma U CPCabI.

46 | I'maBa 15. buocdepa, ee
CTPYKTYpa ¥ (PyHKIIHIA.

dopMupoBaHue,
PazHooOpazue u

CMCHa
9KOCHCTCM.
HNCHHOCTb NPUPOJHBIX 3KOCUCTCM.

ArpoLeHO3bl. YCTOWYUBOCTH H
oXpaHa HKOCHUCTEM. Oco60
OXpaHsieMble TEPPUTOPUU.
Pa3zButne 9KOCHCTEM.
IMocnencTBus JIESITENHHOCTH

YCJIOBCKaA B OKOCHCTEMaAX.

buokocHOoe ® KocHOE

BEIIIECTBO OHOCHEPHI.

OOBsICHATD poJIb
OMOJIOTUYECKOTO
pazHooOpasus B

COXpaHEHUU OHOC]EpHI.

AHanu3upoBaTh
collep’kaHue PHUCYHKa H
ONpeeNiaTh  TPaHULbI
O6rocdeprl.akTepru30BaTh
KHBOE BEILIECTBO.

Perynsatusueie YVY/|
IUIAHUPOBAaHUE
OIIpEJICIICHUE
NOCJIEA0BATENBHOCTH
IIPOMEXKYTOUHBIX
nejaem ¢ y4yeToM
KOHEYHOT' O
pe3yibTara;
COCTaBJICHUE IUIaHA U
HI0CJIEI0BATEIBHOCTH

JIEHCTBHIL,

Ilo3HaBarenbHbBIE

YV I

CaMOCTOSITENIbHOE
BBIJICIICHUE u
dopmynarpoBaHue
II03HABATEIILHOU

IeNId; TIOCTaHOBKA U
dopmynarpoBaHue
poOJIeMbI

KoMMyHMKaTHBHBIE

YV I




IJIaHUPOBAHUC

y4eOHOTO

COTPYIHUYECTBA c
YUUTCIIEM n
CBEPCTHUKAMH -

omnpeaeseHue HejaeH,
(GyHKIMA  y4aCTHUKOB,
croco00B

B3aNMOJICHCTBHS,
OIICHKA NEUCTBUN
napTHepa;
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Kpyrosopor Bemiects B
pupo/ie.

Kpyrosopot BEIIIECTB u
NpeBpalleHus]  SHEPruu B
3KOCHUCTEME. Ponb

MPOU3BOAMTEIICH, TOTpeOUTENCH U
pa3pyumTenei OpraHNYeCKHUX
BEUIECTB B  DKOCHCTEMax W
KpPYroBOpOTE BEUIECTB B MPUPOJE.

DKOI0THst - HayKa 0
B3aMMOCBS3SIX ~ OPraHU3MOB H
okpyxatomeit cpenasl. Cpena -
UCTOYHUK BEIIECTB, HHEPrUM U
nHpOopMaIuu.

[Ipu3zHaku
OHMOIOTNYECKUX

O0BEKTOB:  DKOCHCTEM;

O6rocdeprl;CyIHOCTh
OHOJOIrHYECKUX

MPOIIECCOB: KPYTOBOPOT

BEIIIECTB
NpeBpaIieHue YHEPTUH;

u

PerynstuBubie YVY]]
IUTAHUPOBAHKE
orpeziesieHue
MOCIIEA0BATEIbHOCTH
IIPOMEKYTOUHBIX
ejen C y4eToOM
KOHEYHOTO
pe3ynbTrara;
COCTaBJICHHE IUIaHA U
MOCJIEI0BATEILHOCTH
JIEUCTBUIA;

ITo3naBaTeabHBIE
YV

CaMOCTOSITEJIbHOE
BbIJIETICHHE u
dbopmynupoBaHue
MIO3HABATEJIbHON

LEeNU; TOCTaHOBKAa U
dbopmyTupoBaHUE




poOJIeMbI

KoMMyHMKaTHBHBIE

YV I

IUTAHUPOBAaHKE
y4eOHOTO
COTPYJIHUYECTBA C
y4UTEIEM u
CBEPCTHUKAMH
omnpeaeseHue HejaeH,
(GYHKIUH y4YaCTHUKOB,

CII0CO00B
B3aUMOJCHCTBUS;
OLICHKA neicTBuit
napTHepa;

48

Uctopus ¢opmupoBanus
OPUPOJIHBIX  COOOIIECTB
KHMBBIX OPraHU3MOB.

Okonorus - HayKa 0
B3aMIMOCBSI3SIX ~ OPTaHU3MOB H
okpyxkarwmeit cpensl. Cpema -
UCTOYHUK BEIIECTB, DHEPTUU W
Buocdepa -
riobanpHass Jkocucrema. B.M.

UH(pOpMaLUH.

Bepnanckuii-  OCHOBOIIOJIOKHUK
yueHuss o Ouochepe. ['panuibl
o6uocheprl. Pacnpoctpanenue wu
pOIb  KHMBOTO  BEIIECTBA B
ouochepe. Ponp uyenmoBeka B
ouocdepe.

Bzaumocss3u
OpraHU3MOB u
OKpYXKarlllen  Cpeisl;
OMOJIOTUIECKOTO
pazHooOpasus B

COXpaHeHUH Ouochepsr;
HEOOXOMMOCTh 3aIIUTHI
OKpYXKarlller  Cpeisl;
poJib Omonorun B
dbopmupoBaHUU
HAYYHOTO
MHUPOBO33PEHUS

Perynsatusueie YVY/|
IUIAHUPOBAaHUE
olpeziesIeHne
NOCJIEA0BATENBHOCTH
IIPOMEKYTOUHBIX
neiaem ¢ y4yeToM
KOHEYHOT'O
pe3ynbTrara;
COCTaBJICHUE IUIaHA U
NOCJIEA0BATENBHOCTH
JIEHCTBHIL,

Ilo3HaBarenbHbBIE

YV I

CaMOCTOATCIIBHOC
BBIJICIICHUC )41




dopmynarpoBaHue
II03HABATEIILHOU

[leNId; TIOCTaHOBKa U
dopmynarpoBaHue
poOJIeMbI

KoMMyHMKaTHBHBIE

YV I

IUTAHUPOBAaHUE
y4eOHOTO

COTPYAHHUYECTBA C
yuuTenemMm U
CBEPCTHUKAMHU —
OIlpeieJICHUE LEeJIeH,
(GYHKUMH Y4YaCTHUKOB,

CII0CO00B
B3aUMOJCHCTBUS;
OLICHKA neicTBuit
napTHepa;
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BbuoreoneHo3sl
OHOIIEHO3EL.

DKocucTeEMHAs OpraHu3aIus
KUBOU TPHUPOABI. IKOCUCTEMEI.
Crpyxkrypa 3KOCUCTEMBI.

ITumnieBrIe CBSI3U B DKOCUCTEME.

[Honmynsauus- 3JIEMEHT
DKOCUCTEMBI. DKOJIOTHS - HayKa O
B3aUMOCBA3SIX ~ OPraHU3MOB H
oKkpyxkarwmeit cpensl. Cpema -
UCTOYHUK BEIECTB, HHEPTUU H
UH(pOpMaLnH.

[Ipusnaku
OHOJIOTHUYECKUX
OOBEKTOB:  DKOCHUCTEM;
ounochepsr;

-OHOJIOTHYECKYIO
TCPMHHOJIOTUIO n
CHUMBOJIUKY;

-CYITHOCTh
OHOJOTHYECKUX

MIPOIECCOB: KPYTrOBOPOT
BEIIIECTB u

Perynsatusueie YVY/|
IUIAHUPOBAaHKE
olpeziesIeHne
NOCJIEA0BATENBHOCTH
IIPOMEXKYTOUHBIX
nejaem ¢ y4eToM
KOHEYHOT O
pe3yibTara;
COCTaBJICHUE IUIaHA U
HI0CJIEI0BATEIBHOCTH
JIEHCTBHI,




OpeBpaliCHUC DHEPIruu,
b

Ilo3naBarenbHbBIE

YV I

CaMOCTOSITENIFHOE
BBIJICIICHUE u
dbopmynarpoBaHue
II03HABATEIILHOU

IeNId; TIOCTaHOBKA U
dopmynarpoBaHue
poOJIeMbI

KoMMyHMKaTHBHBIE

YV I

IUTAHUPOBAaHUE
y4eOHOTO

COTPYJIHUYECTBA C
y4UTEIEM u
CBEPCTHUKAMH -
omnpezeseHue IeaeH,
(GyHKIMHA y4aCTHUKOB,

CII0CO00B
B3aUMOJCHCTBUS;
OLICHKA neicTBuit
napTHepa;

50

AbuoTtnueckue (GaxToOpbl
cpeasbl.

OKOJI0rn4ecKue (baxTopsI:
abuoTnyeckre, WX BIMSIHUE Ha
OpraHU3MBI. [Ipucnocobnenus
OpPTraHu3MOB K Pa3IUIHBIM

HKOJIOTHUYECKUM (PaKTOpaM.

DKOI0THst - HayKa 0
B3aUMOCBA3AX OpraHnu3MoOB )41

Aolunornueckue, ux
BJIIMSIHUE HA OPTaHU3MBI.
[Ipucnocobnenus
OpraHU3MOB K
pa3IUYHBIM
IKOJIOTUYECKUM
daxTopam.

Perynsatusueie YVY/|
IUIAHUPOBAaHKE
OIIpEJICIICHUE
NOCJIEA0BATENBHOCTH
IIPOMEXKYTOUHBIX
neiaem ¢ y4eToM
KOHEYHOT'0




okpyxkarwmeit cpensl. Cpema -

UCTOYHUK BEILECTB,
UH(pOpMaLUH.

JHEPIUU U

pe3yabTarta;
COCTaBJICHHE ILIaHa U
IOCJICIOBATCIIFHOCTH
JIeHCTBHI;

Ilo3HaBarenbHbBIE

YV I

CaMOCTOSITEJIbHOE
BbI/IETICHHE u
dbopmymupoBaHue
MMO3HABATEJIbHOM

e, TIOCTAaHOBKA U
dopmynarpoBaHue
poOJIeMbI

KoMmMmyHUKaTHBHBIE
YVI

TJIAaHUPOBAHUE
y4eOHOTO
COTPYIHUYECTBA c
YUHUTEIIeM n
CBEPCTHUKAMH -
omnpezaeseHue IeaeH,
GyHKIMA ~ y4aCTHUKOB,
croco0oB
B3aNMOJICHCTBHA,
OIICHKA NEUCTBUN
napTHepa;

51

HNHceHCHUBHOCTE IeHCTBUSI
(bhaKTOpOB CpeIbI.

DKOJIOTUYECKHE

(bakTophI:

a6I/IOTI/ILICCKI/Ie, UX BJIHUJIHHUEC Ha

OpPraHU3MBbl.

[Tpucnocobaenus

B3anmocssasu
OpPraHU3MOB
OKPY’KaroILeH

u
CpeJibl;

PerynstuBupie YVY]]
IUTAHUPOBAaHKE
oIpesesIeHue




OpTraHnu3MOB K Pa3sIMYHbIM

HKOJIOTHUYECKUM (PaKTOpaM.

Okonorus - HayKa 0

B3aUMOCBA3AX OpraHnu3MoOB )41
Cpena -

JHEPIUU U

OKpYXaIoIIeH Cpeasl.
UCTOYHHUK BEIIECTB,
UH(pOpMaLnH.

OHMOJIOTUIECKOTO

pazHooOpasus B
COXpaHeHUH Ouochepsl;
HEOOXOMMOCTh 3aIIUTHI

OKpYXXarlller  Cpeisl;
pOJIb Oouosoruun B
dbopMHupoOBaHUH
HAy4YHOTO
MHUPOBO33pEHUS; BKJIaj]
OMOJIOTHYECKUX TEOPU
B dhopmupoBaHue
COBPEMEHHOM
€CTECTBEHHOHAYYHOMU

KapTHUHBI MUDA;

NOCJIEA0BATENBHOCTH
MMPOMEIKYTOYHBIX
nejaem ¢ y4yeToM
KOHEYHOT'0
pe3ynbTrara;
COCTaBJICHUE IUIaHA U
HI0CJIEI0BATEIBHOCTH

JIEHCTBHIL,

Ilo3HaBarenbHbBIE

YV I

CaMOCTOSITENIbHOE
BBIJICIICHUE u
dopmynarpoBaHue
II0O3HABATEIILHOU

IeNId; TIOCTaHOBKA U
dbopmynarpoBaHue
poOJIeMbI

KoMMyHMKaTHBHBIE

YV I

TJIAaHUPOBAHUE
y4eOHOTO
COTPYIHUYECTBA c
YUHUTEIIeM u
CBEpPCTHUKAMH -
onpeaeeHue HeaeH,
(GYHKIMH YYaCTHUKOB,
croco0oB
B3aUMOJCHCTBUS;

OIICHKa NENCTBUN




napTHepa;
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Bbuotnyeckne  QaxTopbl
cpenpl. Tumbl  cBsA3eH
MEXIy OpraHu3sMamu B

OHOIIEHO3E.

OKOJI0rn4ecKue (baxTopsI:

abMOTUYECKUE, OMOTHYECKHE,
AHTPOIIOTEHHBIE, MX BIUSHHE Ha
OpraHU3MBl. ITpucnocobnenus
OpPTraHu3MOB K Pa3IUIHBIM
HKOJIOTHUECKUM

¢dakTopam.OKoNOTUs - Hayka o
B3aUMOCBSI35IX ~ OPTaHM3MOB U
okpyxatomeit cpenasl. Cpena -
UCTOYHHMK BEIIECTB, YHEPTUH U

nH(pOopMaIuu.

OKOJIOTUYECKHE
(baxTopsI:

a0MOTHYECKUE,
OHMOTHYECKHE,
AHTPOTIOTCHHBIE, ux
BIIUSIHHE HA OPTaHU3MBI.
[Ipucnocobnenus
OpraHU3MOB K
pa3IUYHBIM
DKOJIOTHYECKUM
dakTopam.

Perynsatusueie YVY/|

IJIaHUPOBAHUC
OIpe/ieTICHUE

oCJaCA0BATCIBHOCTHU

HpOMe)KYTO‘-IHBIX
neuei c
KOHEYHOI'O
pe3yibTarta;

y4eTOM

COCTaBJICHUC IlJIaHaA H

IIOCJICA0BATCIBbHOCTHU

JIEHCTBHIL,

Ilo3HaBarenbHbBIE

YV I

CaMOCTOATCIBbHOC

BBIACICHHUC

dopmynrpoBaHue

O3HaBaTEeIbHON

Ocjiy, IIOCTaHOBKa H

dbopmynarpoBaHue

poOJIeMbI

KoMMyHMKaTHBHBIE

YV I

TUTAHUPOBAHHE
y4eOHOTO
COTPYAHUYECTBA
yUUTEIEM
CBEPCTHUKAMH
oTpeieNieHue

C
)51

LeJIeH,




(GYHKIMH YYaCTHUKOB,

CII0CO00B
B3aUMOJCHCTBUS;
OLICHKA neicTBuit
napTHepa;
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buotnueckue  (hakTopsl.
B3anmooTHOIIEHUS
MEXIY OpraHU3MaMH.

DKocucTeMHAs OpraHu3alus

KUBOM MHpPHUPOABI. DKOCHUCTEMBI.

Crpykrypa
[TumieBble CBSA3U B 9KOCUCTEME.

9KOCHUCTCMBI.

[Honmynsauus- 3JIEMEHT
3KOCUCTEMBI. Tumns
B3aMMOJICUCTBUSA Pa3HBIX BUIOB
(KOHKYpeHIIHS, XHUIIHAYECTBO,

CcUMOMO03, Tapa3UTU3M).

Okonorus - HayKa 0
B3aMIMOCBSI3SIX ~ OPTaHU3MOB H
okpyxkarwmeit cpensl. Cpema -
UCTOYHUK BEIIECTB, DHEPTUU W
Buocdepa -
rI100anbHast IKOCHCTEMA.

UH(pOpMaLUH.

BoisBnsaTh THUIIBI
B3aUMOJCUCTBUSA Pa3HbIX
BHJIOB B JKOCHUCTEME;

-CpaBHUBATH:
OHOJIOTHYECKHUE
OOBEKTHI, nenaThb
BBIBOALI Ha  OCHOBE
CpaBHCHUS,

-OTIPENEISTh
MPUHAIICKHOCTh
OMOJIOTHYECKUX
00BEKTOB K
ONPEACICHHON
CHUCTEMaTHUECKOM
TpyIIIe;

Perynsatusueie YVY/|
IJJAHUPOBAHKE
OnpeeeHue
MOCJIEIOBATEIILHOCTH
MIPOMEKYTOUHBIX
ejen C y4eToOM
KOHEYHOT'O
pe3yJibTaTa;
COCTaBJICHHE ILJIaHa M
MOCJIEIOBATEIIbHOCTH
JIEHCTBHIL,

ITo3naBaTeabHBIE
VYV

CaMOCTOSITENIbHOE
BBIJICIICHUE u
dopmynarpoBaHue
II0O3HABATEIILHOU

IeNId; TIOCTaHOBKA U
dopmynarpoBaHue
POOIEMBI

KoMMyHMKaTHBHBIE

YV I

IUIAHUPOBaHHE
y4eOHOTO




COTpYAHHUYECTBA C
yuuTenemMm U
CBEPCTHUKAMHU -
OIpeieJICHUE LEeJIeH,
(GYHKUMH Y4YaCTHUKOB,

croco0oB
B3aNMOJICHCTBHS,
OIICHKA NEUCTBUN
napTHepa;
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I'maBa 16. buochepa u

YEJIOBEK. [Ipupoansie
pecypcsl u ux
HCCJIEIOBaHHE.

DKOoI0TUst - HayKa 0
B3aMMOCBS3SIX ~ OPraHU3MOB H
okpyxatomeit cpeasl. Cpena -
UCTOYHUK BEIIECTB, HHEPrUU U
nH(pOopMaIuu. buocdepa -
rnobanpHas 3kocucrteMa. B.M.
BepHaackuii-  OCHOBOIOJIOKHUK
YUCHHS 0 ounocdepe.
PacnipocTpanenue u poib KUBOTO
Bemectea B Owocdepe. Poib
4yesoBeka B ouocdepe.

B3anmocsssu
OpraHHU3MOB u
OKpYKalollleil  Cpeisl;
OHOJIOTHYECKOTO
pazHooOpa3us B

coxpaHeHUU Ouochepsr;
HEOOXOAMMOCTD 3aIUThI
OKpYKalolleil  Cpeisl;
pOJIb Oouosoruun B
dbopMHupoOBaHUH
HAy4YHOTO
MHUPOBO33pEHUS; BKJIAJ
OMOJIOTUYECKUX TEeOpHi
B ¢dbopmupoBaHue
COBPEMEHHOM
€CTECTBEHHOHAY4YHOU
KapTHUHBI MUDA;

PerynstuBubie YVY]]
TJIAaHUPOBAHUE
ompeieJICHUE
MTOCJIC0BATECIIBHOCTH
MIPOMEKYTOUHBIX
Hejen C y4eTOM
KOHEYHOT'O
pe3yabTarta;
COCTaBIICHUC IUIaHA M
MTOCJIC0BATEIIBHOCTH
JIEHCTBHIL,

ITo3naBaTeabHBIE
YV

CaMOCTOSITEIbHOE
BBIJCIICHUC )41
dbopmynupoBaHue
MO3HABaTEJIbHON

LEeNHU; TOCTaHOBKAa U
dbopmyupoBaHue
POOIEMBI




KoMMyHMKaTHBHBIE

YV I

IJIaHUPOBAHUC
y4eOHOTO
COTPYIHUYECTBA c
YUUTCIIEM n
CBEPCTHUKAMH

OIpeieJICHUE LEeJIeH,
(GYHKUMH Y4YaCTHUKOB,

CII0C000B
B3aUMOJCHCTBUS;
OLICHKA neicTBuit
napTHepa;
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ITocnencTBus
XO03IUCTBEHHON

ACATCIIBHOCTH  YCJIOBCKA

JUJISL OKPYKAIOIIEH CPebl.

Okonornyeckue NpoOIeMbl, UX
BJIMSIHUE Ha COOCTBEHHYIO KH3Hb,
JKU3Hb OPYTUX JIIOJICH:
MapHUKOBBIH AP(DEKT, KUCITOTHBIC
JOK]TH, OIyCTHIHUBAHUE,
CBEJICHHE  JIECOB,  MOSIBJICHUE
“O30HOBBIX JAbIp”, 3arps3HEHUE
OKPYXAaIOIIEeH Cpebl.

HOCJIGIICTBI/ISI JACATCIIBHOCTHU

YCIIO0BCKa B 9KOCHCTEMaAX,
BIIMSIHUE COOCTBEHHBIX MOCTYIIKOB
Ha KUBBIC OpTraHHU3MBI u

9KOCHUCTEMBI.

Bzaumocss3u
OpraHU3MOB u
OKpYXarlller  Cpeisl;
OHOJIOTUYECKOT0
pazHooOpa3us B

coxXpaHeHUU Ouochepsr;
HEOOXOIMMOCTD 3aIUThI
OKpYKalolllell  Cpeisl;
pOJIb Oouosoruun B
dbopMHupoOBaHUH
HAy4YHOTO
MHUPOBO33pEHUS; BKJIaj]
OMOJIOTHYECKUX TEOPH
B dhopmupoBaHue
COBPEMEHHOM
€CTECTBEHHOHAY4YHOU
KapTUHBI MUDA;

Perynsatusueie YVY/|
IJJAHUPOBAHKUE
OnpeaeseHue
MOCJIEIOBATEIILHOCTH
MIPOMEKYTOUHBIX
Hejen C y4eTOM
KOHEYHOT'O
pe3yJibTaTa;
COCTaBJICHHE IUJIaHa M
MOCJIEIOBATEIIHHOCTH
JIEHCTBHIL,

ITo3naBaTeabHBIE
YV

CaMOCTOSITENIbHOE
BBIJICIICHUE u
bopmynarpoBaHue




MMO3HABATEJIbHOM

LEeIU; TMOCTaHOBKa U
dopmynrpoBaHue
poOIeMbI

KoMMyHMKaTHBHBIE

YV I

IUTAHUPOBAHKE
y4eOHOTO

COTPYJIHUYECTBA C
yuuTenemMm U
CBEPCTHUKAMHU —
OIpeieJICHUE LEeJIeH,
(GYHKUMH Y4YaCTHUKOB,

CII0C000B
B3aUMOJCHCTBUS;
OLICHKA nencTBuit
napTHepa;
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Oxpana IIPUOIBI 51
OCHOBBI  PALIMOHAJIILHOTO
IIPUPOIOBOJIb30BAHUS.

Okonornyeckue NpoOIeMbl, UX
BJIMSIHUE Ha COOCTBEHHYIO KH3Hb,

JKU3Hb OPYTUX JIIOJICH:
NapHUKOBBIN 3((eKT, KUCIOTHbIE
JIOXKIH, OITyCTHIHUBAHUE,
CBEJICHHUE  JIECOB,  IOSIBICHUE

“O30HOBBIX JBIp”, 3arps3HEHUE
OKPYXAaIOIIEeH Cpebl.

HOCJIGIICTBI/ISI JACATCIIBHOCTHU

YCIIO0BCKa B 9KOCHCTEMaAX,
BIIMSIHME COOCTBEHHBIX MOCTYIIKOB

Ha KUBBIC OpTraHHU3MBbI n

Bzaumocss3u
OpraHU3MOB u
OKpYXKarlllell  Cpensl;
OMOJIOTUIECKOTO
pa3HooOpa3us B

COXpaHeHUU Ouochepsr;
HEOOXOMMOCTh 3aIUTHI
OKpYKalolllell  Cpeisl;
pOJIb Oouosoruun B
dbopMHupoOBaHUH
HAy4YHOTO
MHUPOBO33pEHUS; BKJIaj]
OMOJIOTHUECKUX TEOPHH

Perynsatusueie YVY/|
IUIAHUPOBAaHKE
olpeziesIeHne
NOCJIEA0BATENBHOCTH
IIPOMEXYTOUHBIX
neiaem ¢ y4yeToM
KOHEYHOT'0
pe3yibTara;
COCTaBJICHUE IUIaHA U
HI0CJIEI0BATEIBHOCTH
JIEHCTBHIL,

Ilo3HaBarenbHbBIE




9KOCHCTEMBI.

B ¢dbopmupoBaHue
COBPEMEHHOM
€CTECTBEHHOHAY4YHOU
KapTHHBI MUDA;

YV I

CaMOCTOSITENIFHOE
BBIJICIICHUE u
dopmynarpoBaHue
II0O3HABATEIILHOU

IeNId; TIOCTaHOBKA U
dopmynarpoBaHue
poOIeMbI

KoMmMmyHUKaTHBHBIE
YV I

TUTAHUPOBAHHE
y4eOHOTO

COTPYAHUYECTBA C
yUUTEIEM u
CBEPCTHUKAMH -
omnpeaeseHue IeaeH,
(GyHKIMA  y4aCTHUKOB,

CII0C000B
B3aUMOJCHCTBUS;
OLICHKA neicTBuit
napTHepa;
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IToBTOpeHuUE.

Onucanue y‘l@ﬁHO-METOI[H‘IeCKOFO U MAaTCPUAJIBbHO TEXHUYECCKOI'O oOecreueHus Oﬁpaf}OBaTeHLHOFO nmpouecca

WHTepakTuBHAS NOCKA
Kommnsrorep




[IpunTep

OO0opynoBanue u NpudOPHI :
Yamxka [letpn

IIuanETHI

MukpoCKOmBbI

Mukponpenapampl: pa3naTovHble MHUKPOIIPENApPAThl: MUTO3 JKMBOM KIIETKH, IOJIOBBIC KJIETKHU JIATYILIKU;
BOJOPOCIIN CIIUPOTUPA; TKAHU PACTEHUM; TKAHU KUBOTHBIX.

Mooenu: ckeneT 4enoBeKa; roJIOBHOW MO3T KJIaCCOB PbIObI, aM(pUOUH, PENTUIINH, ITULIBI U MJIEKOTUTAIOIIHE;
CHCTEMbI OPTaHOB YEJIOBEKA; JIAHIETHHUKA, KIETKH, THAPBL, Cpe3a IepeBa, MeIy3bl.

Penveghnovie mooenu: o6pa3oBaHre MOYBbI; KPYTOBOPOT BEIIECTB; KOPHEBAsI CUCTEMA;

I epﬁapuﬁ: JCKAPCTBCHHBLIC PACTCHHUA, AOOBHUTLIC PACTCHUA; CEJIBbCKOXO3SMCTBCHHBIC PaCcTCHUsA; BBICHIUC
CCMCHHEIC paCTCHHA.

Ileuamnwie nocoous

TaOJMIIBI: OHTOTEHE3, SMOPUOHAIILHOE Pa3BUTHE OPraHU3MOB; BPEJl aJIKOT0JIsl; Bpel KypeHusi; GOpMbl
€CTECCTBEHHOTO 0TOOPA;

Ilnanupyembie pe3yabTaThbl H3YyUeHUs] Y4eOHOr0 mpeaMeTa

ypOBCHB IMOATOTOBKK JIMYHOCTHBIX PE€3yJbTAaTOB B O6p8,30BaTCJII>HOM nmponecce MpoBOAUTCA Ha OCHOBC
COOTBCTCTBHUS YUCHHKA CICAYIOIIUM TpC6OBaHI/ISIM:

- CO6J'II-O,ZICHI/I€ HOPM M IIpaBUJI IIOBCACHH,



- IpUJIeKaHNE U OTBETCTBEHHOCTh 32 Pe3yJIbTaThl 00yUeHUS;
- TOTOBHOCTHU U CIIOCOOHOCTH JI€NIaTh OCO3HAHHBIN BBIOOP CBOEH 00pa30BaTENIbHON TPACKTOPUY;

- Hajgu4We TO3UTHUBHOM IIEHHOCTHO-CMBICIOBOM YCTAHOBKM Y4YEHHMKA, (POpPMHUPYEMOH cCpeAcTBaMu
KOHKPETHOTO IPeIMETA.

JIOCTIKEHHUST ~ JIMYHOCTHBIX PE3YJbTAaTOB OTPAXKAIOTCS B HMHAMBUAYAIbHBIX HAKOMMTEIBHBIX IMOPT(HOIHO
oOyyJarommxcs.

TpeGoBaHus K YpPOBHIO MOATOTOBKH MeTalpeAMETHbIX Pe3yJIbTATOB BEIETCS MO CIEIYIOMINM MO3UIUSIM:

- CIIOCOOHOCTH ¥ TOTOBHOCTH Y4YCHHKA K OCBOCHHIO 3H3HHI>1, HX CaMOCTOATCIIbBHOMY ITIOIIOJIHCHUIO, IICPCHOCY U
HHTCTPAlNN,

- CITOCOOHOCTH K COTPYAHHNYICCTBY 1 KOMMYHUKAIIUH,

- CHOCOOHOCTh K PEIICHUIO JIMYHOCTHO M COIMAJIbHO 3HAYMMBIX MPOOJIEM U BOIUIOIIEHUIO HaWJIEHHBIX
pEIIeHUI B MPaKTHUKY;

- CIIOCOOHOCTH M TOTOBHOCTH K Mcnoib3oBaHuio KT B nensax oOyueHus u pa3BUTHs;
- CIIOCOOHOCTH K CaMOOPraHU3aluU, CAMOPETYIISIINU U peICKCHH.

OueHka JOCTUKEHUS YYEHHKOM METAlPEAMETHBIX PE3YyJbTAaTOB OCYILECTBISECTCS MO WUTOTaM BBIIOJHEHUS
MPOBEPOYHBIX pPabOT, B paMKax CHCTEMbl TEKyIled, TEMaTHYeCKOW M TPOMEXKYTOUHOM OIIEHKH, a TaKkKe
IIPOMEKYTOYHOM aTTeCTaluu. [ TaBHOW NPOLETypOM UTOINOBOW OLEHKHU JOCTHKEHUS METAIPEIMETHBIX PE3YyJIbTATOB
ABJISIETCS 3aIUTa UTOTOBOTO UHAMBHUIYAJIBHOIO IPOEKTA.

OCHOBHBIM OOBEKTOM OLIEHKH NPeAMETHBIX Pe3yJbTATOB SBISIETCS CIIOCOOHOCTh YYEHHMKA K PEIICHHUIO
y4eOHO-TT03HABATENbHBIX U yUeOHO-IPAKTUUECKUX 3aa4 Ha OCHOBE M3y4yaeMoro yueOHOTo MaTepuania.

[IpumepHble BHUIIBI KOHTPOJIS Y4YEOHBIX AOCTHXKEHUW MO MpPEIMEeTy: YCTHBIM OMpoC, TECT, CaMOIpPOBEpKa,
B3aMMOIIPOBEPKA, CAMOCTOATENbHAS PaboTa Mo KapTOYKaM U T.J.

I'padpuk KOHTPOIBLHBIX U IPOBEPOYHBIX PAdOT



Ne HammenoBanu | Bcero yacos JIao. Kontp. Cam.
e pa3jieJioB pao. padoThI pao.
n
/
n
I | CtpykrypHas 11 1 2
opraHu3anus
KUBBIX
OpraHU3MOB
2| Pa3MHOXX€EHUE U 5 JIaGopartopHa 2 1
pa3BUTHE s pabota No
OpPraHW3MOB 1,2
3| HacneactBenno 16 JlaGopartopHas 2 2
CTb U pabota Ne 3
M3MEHYHUBOCTD
OpraHU3MOB
4| DBoronus 23 [IpakTuueckas 2 3
YKUBOT'O MUpa Ha pabora
3emiie
5| BzaumooTHo111€ 15 2 3
HUSI OPTaHU3MOB
U CpEeJIbl
Hroro: 68 4 9 11
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