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HOACHUTEJBHASA 3AIIMCKA

Pabouas nporpamma o OMOJIOTMM HA YPOBHE CPEIHETO 00111eT0 00pa30BaHUS
MOJICOTOBJIEHA HA OCHOBE CJIENYIOIIUX HOPMATHUBHBIX JOKYMEHTOB (peepajbHOrO
YPOBHS U MPaBOYCTAHABIUBAIONIUX JTOKYMEHTOB IIKOJIBI:

*denepanpHoro 3akoHa «O0 obOpazoBanuu B Poccuiickori deneparum» ot
29.12.2012 roma Ne 273-D3 ¢ u3MEHEHUSIMHU U JIOTIOJIHCHUSIMU;

e[Ipukaza Munobpuayku Poccum ot 17 mas 2012 1. Ne 413 «O6
YTIBEpXKACHUN (PelepaIbHOr0 TOCYIapCTBEHHOI'O 00pa30BaTENbHOIO CTaHIapTa
cpennero odiero oopazoanusi» (3apeructpupoBad 07. 06. 2012 r. N 24480);

*[Ipukaza Munucrepcrsa mnpocseweHuss Poccuiickon ®enepauuu 0T
12.08.2022 Ne 732 «O BHeceHMM M3MEHEHHH B (heepasibHbId TOCY1apCTBEHHBIN
00pa30BaTENbHBI CTAHAAPT CpPETHEro OO0IIero OoOpa30BaHUs, YTBEPKIACHHBIN
npukazoM MuHuctepcTBa odpa3zoBanus U Hayku Poccuiickoit @eneparuu ot 17
Mmas 2012 r. Ne 413» (3apeructpupoBan 12.09.2022 Ne 70034);

*I[Ipukaza MunucrepcrBa npocsemeHuss Poccuiickont ®denepanuu  OT
18.05.2023 Ne 371 «OO6 yrBepknenuu (¢enepaibHO  00pa3oBaTEIbHOMN
mporpaMMbl CpeHero ofuiero oopazoBanus» (3apeructpupoBan 12.07.2023 No
74228);

*Konuenuuu mpenogaBanust yueoOHoro mpeamera «buonorus» (OmoOpena
pemieHreM (eaeparibHOr0 Yy4eOHO-METOAMYECKOT0 OOBEIUHEHUS TO OO0IIeMy
o0pa3zoBaHuI0, MPOTOKOJ OT 29 ampens 2022 r.);

eCanurapubix npaBui CII 2.4.3648-20 «CaHUTapHO-3MUAEMHOJIOTUYECKHE
TpeOOBaHUSI K OpraHW3aIlMi BOCIUTAHUS U OOY4YEHHsS, OTAbIXa U O370POBJICHUS
JIETEH U MOJIOJCKM;

[Ipukaza MunucrepctBa npocBemenus P® or 02.08.2022 Ne 653 «O0
yTBEPKJIEeHUU (eepalbHOro MepeyuHs IEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB,
JOMYIIEHHBIX K HMCHOJb30BAHHUIO MPHU PEATU3ANNN HMEIOUUX TOCYIapCTBEHHYIO
aKKkpeauTauulo  oOpazoBarenbHeIX — mporpamm  HOO, OO0, COO»
(3apeructpupoan 29.08.2022 Ne 69822).

Pabouas mporpamma ydeOHoro mnpeamera «buonorus. ba3zoBbiii ypoBeHb»
(manee - paboyast mporpamMma) BKIIOUYAET:

- IOSICHUTEJBHYIO 3aIHCKY,

- coZiep kaHue yueOHOro npemera,

- IJTAHUPYEMBbIE PE3yJIbTaThl OCBOCHUS NMPOrpaMMbl Y4EOHOT0 MpeaMeETa,

- TEMaTUYECKOE IJITAHUPOBAHHUE.

[losicHuTenbHas 3amMcKa oOTpa)kaeT oOUMe Uend M 33Ja4d  HM3yYeHHUs
npelMeTa, XapaKTePUCTUKY TICUXOJOTHYECKUX MPEANOCHUIOK K €ro H3y4eHHUIO
IIKOJIBHUKAMU; MECTO B CTPYKTYpe Y4eOHOro IJIaHa, a TaKXKe MOAXO0Jbl K 0TOOpY



COJICp)KaHMsI, K OIpPEACICHUIO IUIAHUPYEMBIX pPE3YyJIbTaTOB U K CTPYKTYype
TEMAaTHYECKOTO IJIAHUPOBAHMSL.

Copnepxanue OOyYeHHS PACKPBIBACT COJIEPKATEIbHbIC JIMHUU, KOTOPBIC
IpeIaraloTcs i 00s3aTENbHOI0 U3YYEHUs B KaXJOM KJlIacce CpeAHEN IIKOJIIbI.
Conepxanue oOydeHHSI B KakJAOM KJlacce 3aBepiiaercs mnepeuHem YY]J[ —
MO3HABATEIbHBIX, KOMMYHUKATUBHBIX M PETYISTUBHBIX, KOTOPbIE BO3MOKHO
dbopmupoBaTh cpeactBaMH ydeOHOro nmnpeamera «bwomorms» ¢ yuérom
BO3PACTHBIX OCOOCHHOCTEH MIKOJILHUKOB.

[Inanupyemble pe3ynbTaThl BKJIIOYAIOT JIMYHOCTHBIC, MeETaNpeIMETHbIC
pe3yNbTaThl 32 MEPUOJT OOYUCHHsI, a TAK)KE MPEAMETHBIC JOCTUKEHUS IIKOJIbHUKA
3a KaXIbI{ TOJ] OOYUYEHHUS B CpEIHEHN IITKOJIIE.

B TeMaTtnueckoM IJIaHUPOBAHUU PACKPBIBACTCS MPOrPAMMHOE COJIEPKAHUE C
yKa3aHUEM KOJIMYECTBA aKaJEMHUYECKUX YaCOB, OTBOJMMBIX Ha OCBOCHUE KAXKIOU
TEeMbl y4eOHOro mpenMera, yueOHOTro Kypca (B T.4. BHEYPOUHOU AESITEIbHOCTH),
y4eOHOr0 MOAYJSE U BO3MOXKHOCTh HCIIOJIB30BaHUS MO 3TOW TEME AJIEKTPOHHBIX
(un@poBbIX) 00pa30BATENBHBIX PECYPCOB, SABIAIOIMIMXCS YU4EOHO-METOAUYECKUMU
MaTepualiaMd  (MYJIbTUMEIUNUHBIE MPOrpPaMMbl, B3JIEKTPOHHbIE YYEOHUKU W
3aIaYHUKH, DJIEKTPOHHBIE OUOIMOTEKH, BHUPTYyallbHBbIE JAa0OpaTOPUHU, WIPOBHIE
IPOrpaMMBl, KOJUIEKIINH U (POBBIX o0pa3oBaTeNbHBIX pecypcoB),
UCIIOJIb3YEMbIMHU 711 00YUYEHHUS U BOCTIMTAHUS Pa3IMYHBIX TPYII MOJb30BaTENEH,
NPE/ICTaBIIEHHBIMU B AJIGKTPOHHOM (IIM(GPOBOM) BHUJE U pPEATU3YIOMIUMHU
nunaktuueckne Bo3MoxxkHocTH WMKT, comepkaHne KOTOPBIX COOTBETCTBYET
3aKOHOJATENbCTBY 00 o0Opa3oBaHuMM, a Tak e (opMbl peanu3auuu
BOCIIUTATEJILHOIO MOTEHIMAJIa TeM, pa3/elioB ydyeOHOro mpeamera, y4eOHOro
Kypca (B T.4. BHEYPOUHOH ACSITEIBHOCTH), Y4EOHOT0 MOYJIS.

[Ipu pa3paboTke mporpaMMbl MO OHOJOTUHM TEOPETUYECKYIO OCHOBY IS
OTIPEICNICHHSI TOAXO0J0B K (OPMHUPOBAHUIO COJACPKAHUSA ydeOHOTO mMpeaMeTa
«buosorus» cocTaBWIM: KOHIENTyalbHble mnonoxkeHus @OIroC COO o
B3aMMOOOYCIIOBJICHHOCTH  II€JIeH, COAEp>KaHUs, pe3yabTaTOB OOy4YeHUs W
TpeOOBaHUIA K YPOBHIO TTOITOTOBKHU BBIITYCKHUKOB, TIOJIOKECHHSI 00 OOIIHX LEAX U
NPUHIMIIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMbI CPEIHETO
obmero oOpazoBanus B Poccuiickoit deneparnuu, a Takke IOJIOXKEHUSI O
cnenuduke 6uonoruu, €€ 3HaYCHUH B MMO3HAHUU JKUBOU MPUPOABI U 00ECTICUCHUH
CYIIIECTBOBAHMS 4YeIOBEYECKOro obmiecTBa. COrjacHO Ha3BaHHBIM TIOJIOKCHUSM,
oTpeJieNIeHbl OCHOBHBIE (DYHKIIMU MTPOTrPaMMBbI 110 OMOJIOTHU U €€ CTPYKTYpA.

[Iporpamma 1o Ouonoruum Aa€T TNpeacTaBlIeHUWE O IeNIX, 00 oOuiei
CTpaTeruu OOy4YeHHWs, BOCHHUTAHUS U PA3BUTHUA OOYYAIONIMXCS CPEICTBAMHU
yueOHoro mpenmera «buomorusi», ompenensieT 00s3aTeIbHOE TPEIMETHOE
COllep)KaHUe, €ro CTPYKTypY, paclpeneieHue Io pasjieinaM M Temaw,



PEKOMEHIYyeMYIO TIOCIIEIOBATEIBPHOCTh M3YUCHHs yUeOHOr0 MaTepuaia ¢ yuyéToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€M, JIOTMKA 0O0pa3oBaTeIbHOTO
mporiecca, BO3paCTHBIX 0COOCHHOCTEH 00yJaroIuXxCsl.

B nmnporpaMmvMe mo OuomormM TakXe YYHMTHIBAIOTCS TpeOOBaHHUS K
IUTAHUPYEMBIM JINYHOCTHBIM, METAMPEAMETHBIM M TIPEIMETHBIM pPE3yJIbTaTam
o0yyeHus B (HOPMHUPOBAHMHM OCHOBHBIX BHIOB Yy4eOHO-TIO3HABATEIbLHOU
JeSITeNbHOCTH/Y4eOHBIX JEHCTBUIl 00ydarolmuxcss MO OCBOCHHMIO COJEp:KaHUs
OMOJIOrNYECKOro 00pa3OBaHMS.

B nporpamme no 6uonorun (10—11 knaccel, 6a30BbIl YpOBEHB) peaii30BaH
NPUHIMI TIPEEMCTBEHHOCTH B HW3y4Y€HUU Ouonoruu, Onaromaps 4emMy B He
IPOCMATPUBAETCS HAMPABICHHOCTh HAa pa3BUTHE 3HAHUM, CBSI3aHHBIX C
dopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33pPEHUS, IIEHHOCTHBIX
OpUEHTAlUN JIMYHOCTH, SIKOJIOTHYECKOTO MBILUIEHUS, IPEACTABICHUI O 3JJ0POBOM
o0Opa3e KM3HM M OEpEeKHBIM OTHOLIEHHUEM K OKpYyKalolled MPUPOIHON cpene.
[ToaToMy Hapsiay C M3yd4eHHEM OOIIEOMOIOTHYECKUX TEOPHid, a TakKe 3HAHUU O
CTPOCHUH JKMBBIX CUCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIHNX B
HUX TPOLIECCOB B MPOrpaMMe MO OMOJOTMM YJEeJI€HO BHUMAaHHUE HCIOIb30BAHUIO
MOJTYYCHHBIX 3HAHUM B TTOBCEAHEBHOM KU3HU /IS PEIICHUS MPUKIAIHBIX 3a/1a4, B
TOM 4Hclie: NPO(UIAKTUKY HACIEACTBEHHBIX 3a00JE€BaHUN YEIOBEKa, MEIUKO-
TeHETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUs HKOJIOTHYECKU
11eJIeCO00pa3HOro TMOBENEHUS B OKpPY)KAIOIIEH MNPUPOIHON cpene, aHaiu3a
BIIUSTHUSL XO3SMCTBEHHOMN NEATETLHOCTH YETOBEKAa HA COCTOSHUE MPHUPOAHBIX H
HCKYCCTBEHHBIX KOCHCTEM. Y CWIICHHE BHUMAHUS K IPHUKJIATHON HAMPaBICHHOCTH
ydeOHOro npeamMera «bHOIOTHs» MPOAUKTOBAHO HEOOXOIUMOCTHIO OOEeCTIeYeHUs
YCIIOBUM JJI PEIIeHHs] OAHOM M3 aKTyaJbHBIX 3a]1a4 MIKOJIBHOTO OHOJIOTrHYECKOT0
oOpa3oBaHus, KOTOpass Tpeanonaraer (GopmMupoBanwe Yy  00y4arOmUXCs
CIIOCOOHOCTH aJanTHpPOBaThCS K HW3MEHEHUSM JUHAMHYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MHUpA.

buonoruss Ha ypoBHEe cpeaHero oOiero oOpa3oBaHUS 3aHUMAET BaXKHOE
mecto. OHa oOecrieunBaer (opmMupoBaHHE y OOYUYAIOIMMXCS MPEACTABICHUN O
HAy4YHOU KapTHUHE MHpA, pacliupsieT U 0000mIaeT 3HaHUS O KUBOHM mpupojue, €&
OTJIMYUTENIbHBIX TMPU3HAKaX — YPOBHEBOW OpraHW3allid M HBOJIOIUHU, CO3JAET
yCIIOBUA  JUJISi:  TO3HAHWSI  3aKOHOB  JKMBOWM  MPUPOABI,  (QopMUpOBaHUS
(GYHKIIMOHAIPHOW TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOTO M 0Oe3omacHoro oOpasa
KU3HU, YKOJIOTMUYECKOTO MBITIUICHHUS, IIEHHOCTHOTO OTHOIIEHHUS K KUBOU MPUPOJIEC
U YEJIOBEKY.

Bonbiioe 3HaueHre OUOIOTUSI UIMEET TaKXKe JIJIsl PEIIeHUs] BOCIIUTATEIbHBIX U
pa3BUBAIOIIMX  3a7ad  CpemHero  odmero  0o0pa3oBaHMs,  COIMAIM3AIUN
oOyuaromuxcs. M3ydenne 6monorun odecrneynuBaeT yciaoBHs JUisl (hOPMUPOBAHMS



WHTEJUICKTYaIbHbIX, KOMMYHHUKAIIMOHHBIX ¥ HMH(POPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYIbTYpbI, CIIOCOOCTBYET HMHTETpaluy OHOJOTWYECKUX 3HAHUNA C
NPEJICTaBICHUSAMH U3 JIPYTUX YUEOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKU, XUMHUH
u reorpadun. HazBaHHbIE TOJIOXKEHUSI O MPEJHA3HAYEHUU Y4YEOHOro MpeameTa
«buonorus» COCTaBWIM OCHOBY IS OIpEAeieHUss IMOJAX0J0B K OTOOpy u
CTPYKTYPUPOBAHUIO €ro COJIEPkKaHUs, NPEACTAaBICHHOIO B MpPOrpaMme o
OMOJIOTHH.

Ot16op conmepkanusi yuebHoro npenmera «buonorusi» Ha 0a30BOM YpPOBHE
OCYIIECTBJIIEH C TMO3UIMHA KYJIbTypOCOOOPAa3HOTO TMOJX0/a, B COOTBETCTBUU C
KOTOpPBIM O0yYaromuecs IOJKHBI OCBOUTH 3HAHUS M YMEHHUSA, 3HAYUMBIE [IJIS
dbopMupoBaHuss OO0IIEH KyIbTYphI, ONPEICISIONINE aJeKBaTHOE TIOBEICHHE
YeJIOBEKa B OKpPY’Karoled MPUPOHON cpejie, BOCTpeOOBaHHbBIE B MOBCEIHEBHOM
KU3HU U TpaKTH4ecKoil aestenbHOcTH. Ocoboe MeCcTo B 3TOM CUCTEMEe 3HaHUM
3aHUMAIOT DJIEMEHTHI COJIEpPKaHMsl, KOTOPbhIE CIy>KaT OCHOBOM 7151 (popMUpOBaHUS
MPEACTABICHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOM KApTUHE MHpA U
[IEHHOCTHBIX  OpPUEHTAlMSIX  JUYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHU3alluu
OMOJIOTUYECKOro 00pa30BaHMS.

CTpyKTypUpOBaHUE COJEpXKaHUs Y4eOHOro MaTepuaja B TPOrpaMme IIo
OMOJIOTMU OCYIIECTBIEHO C YYE€TOM MPUOPUTETHOTO 3HAYEHUS 3HAHUU 00
OTJIMYUTEIbHBIX OCOOEHHOCTSX KUBOU MPUPOJIbI, O €€ YPOBHEBOM OpraHu3aluu u
ABOJIIOIUHU. B COOTBETCTBHM C 3TUM B CTPYKType yueOHoro npeamera «buomorus»
BBIJICJIEHBI CIEAYIOLIUE COAEepKaTeNbHble TUHUM: «buonorus kak Hayka. MeTobl
HAy4YHOro mno3HaHus», «KieTka kak Ouosormueckasi cucrtema», «OpraHu3M Kak
Oouosornyeckasi cucrema», «Cucrema M MHOrooOpasue OpraHU4eCKOro MHpay,
«OBOJIOLUS KUBOU MTPUPOIBDY, «IKOCUCTEMBI U IPUCYIIME UM 3aKOHOMEPHOCTH.

ens m3yuenus yueOHoro mpeamera «buonorusi» Ha 0a30BOM YpPOBHE —
OBJIaJicHUE  OOy4YalolUMHUCS  3HAHUSIMU O  CTPYKTYPHO-(DYHKIIMOHATHHOU
OpraHU3allid >KUBBIX CHUCTEM pa3HOTO paHra | MpUOOpEeTeHHuE YMEHHUH
UCIIOJIb30BaTh ATH 3HAHMS MJII TPAMOTHBIX JIEUCTBUM B OTHOLIEHWU OOBEKTOB
YKUBOUW MPUPOJBI U PEIICHUS PA3JIMYHBIX )KU3HEHHBIX MTPOOJIEM.

JlocTikeHue 1enu u3ydeHus ydeOHoro npeaMera «buosmorusi» Ha 6a30BOM
ypOBHE 00€CTeurnBaeTCs pEUICHUEM CIEeIYIONIUX 3a1a4:

OCBOCHHME OOYYAIOIIUMHCS CUCTEMBbl 3HAHUH O OUOJIOTHYECKUX TEOPUSX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIaX, CIYKAIINX OCHOBOU
st (OpMUPOBaAHUS TPEJCTABICHUNM O E€CTECTBEHHO-HAYYHOW KapTHUHE MHUpa, O
METOJIax HAyYHOT'O MO3HAHUS, CTPOCHUH, MHOT'OOOPA3UU U OCOOEHHOCTSX >KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3alluH, BBLAAIOIIUXCA OTKPBITUAX U COBPEMEHHBIX
UCCJICIOBAHUSAX B OMOJIOTHH;



dbopMHupOBaHUE y OOYYAIOIIMUXCS ITO3HABATCIIbHBIX, MHTCIUICKTYAIbHBIX |
TBOPUYECKHX CIIOCOOHOCTEH B MpOIECCE aHAllM3a JAHHBIX O IYTSAX PAa3BUTHUS B
OMOJIOTMY HAYYHBIX B3IJISIIOB, WJEH M TMOJXOJOB K H3YYEHUIO KUBBIX CHCTEM
Pa3HOTO YPOBHS OpPTaHU3AINH;

CTAaHOBJICHHE Yy oOOydarommxcsa oOIed KyJabTypbl, (YHKIHOHAIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OIEHUBATH SIBICHUSI OKPYKAIOIIETO
MUpa JKUBOW TPHUPOABI HA OCHOBAHWM 3HAHWUW M OIBITA, IOJTYYEHHBIX MPHU
U3Y4YEHUU OUOJIOTUY;

dbopMupoBaHUE Yy OOYyYaIOIIMUXCSd YMEHHHA WLIIOCTPUPOBATh 3HAYCHHE
OMOJIOTUYECKUX 3HAHUM B MPAKTHUYECKOW JCATENHbHOCTH 4YEIOBEKa, pPa3BUTUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUH U arpoOUOTEXHOIOTU;

BOCIIUTaHUE YOSKIEHHOCTH B BO3MOYKHOCTH ITO3HAHHS YETOBEKOM YKHBOMU
IPUPO/IbI, HEOOXOIUMOCTH OEPEKHOI0 OTHOLIEHUS K HEM, COOIOACHUS ITUUYECKUX
HOPM IpH MPOBEJCHNUN OMOJOTUYECKUX UCCIIEIOBAHMI;

OCO3HAHHWE TIICHHOCTH OWOJIOTMYECKUX 3HAHWUW ISl TIOBBIIIIEHUS YPOBHS
AKOJIOTHYECKOMN KYJIbTYPHI, 11l POPMUPOBAHUS HAYIHOTO MUPOBO33PEHUS;

npUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUHN B TOBCETHEBHOM JKU3HU IS
OLICHKU IOCJIEICTBUM CBOEM JIEATEIBHOCTH 110 OTHOIIECHUIO K OKPYKAKOLIEH Cpee,
COOCTBEHHOMY 3/10pOBbIO, OOOCHOBaHME U COOJIIOJICHHE MeEp MNPOPUIAKTUKI
3a0osneBaHu.

B cucreme cpennero oOuiero obOpasoBanusi «buonorusi», u3ydaemas Ha
0a30BOM YpOBHE, SIBIISIETCSI 00S3aTE€NbHBIM yUE€OHBIM TMPEAMETOM, BXOMISIINM B
COCTaB MPeaMETHOUN 00macTn «ECTeCTBeHHO-HAyUHBIE MPEIMETHI.

Jlnst uzyuenust OMoa0ruM Ha 6a30BOM YPOBHE CpeIHErO 0011ero o0pa3oBaHus
orBoauTCs 68 yacoB: B 10 kiacce — 34 yvaca (1 gac B Henento), B 11 kimacce — 34
yaca (1 gac B Hezeno).



COILEPKAHUE OBYYEHUA
10 KIIACC

Tema 1. buosorust Kak HayKa.

buonorus kak Hayka. CBsi3b OMOJIOTHU C OOIIECTBEHHBIMHU, TEXHUUECKUMHU U
JIPYTUMHU €CTECTBEHHBIMU HayKamH, (Guimocoduei, ITUKON, ICTETUKON U MPaBOM.
Ponp Owuonorun B (HOPMUPOBAHMHM COBPEMEHHOM HAyYHON KapTHUHBI MHpA.
Cucrema OMOJIOrMYECKUX HaYK.

MeTo1bl TO3HAHUS KUBOM IPUPOIBI (HAOII0IEHUE, SIKCIIEPUMEHT, ONTMCAHUE,
U3MepeHue, Kilaccupukanus, MOJEeIUPOBaHUE, CTaTHCTHYecKas o00paboTka
JTAHHBIX ).

JdemoHcTpanum:

[Toptpersr: Y. lapsun, I'. Mennens, H. K. Konbros, [Ix. Yorcon u ®@. Kpuk.

Tabmumpl 1 cxeMbl: «MeToAbl MTO3HAHUS KUBOUW TPHUPOIBI.

JlabopaTopHble ¥ paKkTHYecKne padoThbl:

[Ipaktuueckass padora Ne 1. «cnonp30BaHHE pa3IMYHBIX METOIOB IPHU
U3YYCHUH OMOJIOTHYECKUX O0BEKTOBY.

Tema 2. 7)KuBble cucTeMbl U UX OPraHU3aIUsA.

Kunie cuctembl (OMOCUCTEMBI) KaK MPEIMET U3ydeHust ouosnoruu. OTinune
YKUBBIX CUCTEM OT HEOPTaHUYECKON MIPUPOIBI.

CaolicTBa OMOCHCTEM U UX pazHOooOpasue. Y POBHU OpraHU3aIMi OMOCHUCTEM:
MOJIEKYJIAPHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, NONYJISIHUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOreoIeHOTHYECKHiT), Onoc(epHBI.

JdeMoHCcTpanuu:

Tabnuiel u cxembl: «OCHOBHBIE NMPU3HAKU KU3HUY», «YPOBHU OpraHU3AIMH
YKUBOU MIPUPOIBI».

O6opynoBanue: mojenb Moiekyibl JIHK.

Tema 3. XumMnuecKknii COCTaB U CTPOEHUE KJIETKH.

XUMHAYECKAN COCTAB KIETKU. XHWMHUYECKUE 3SIJIEMEHTBI: MAKPOAJIEMEHTHI,
MHKPO3JIEMEHTHI. Boga 1 MUHEpaIbHbIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpAJIbHBIX BellecTB B KieTke. l[lomnepikanue
OCMOTHYECKOro Oasianca.

benku. CoctaB u cTpoeHre O€IKOB. AMHHOKHCIOTBI — MOHOMEPHI OEIKOB.
HezaMeHnunmbie 1 3aMEHUMbIE AMUHOKUCIIOTHI. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOW MOJEKYyJbl (TepBUYHAsA, BTOpUYHAS, TPETUYHAs U
YeTBEpTUYHAsL CTPYKTypa). XHMHUYECKHE CBOWCTBa OenkoB. buonornueckue
(GyHKIMM GENKOB.



depmeHTHl — Ouosiorudyeckue karamuzatopbl. CTpoeHue (QepmeHTa:
aKTUBHBIA IIEHTp, cyOcTpaTHas crneuu@uuHocts. KodepmeHTsl. BuTaMuHbI.
OTnnuust epMEHTOB OT HEOPTAHMUECKUX KaTaTH3aTOPOB.

VYraeBoabl: MoHOcaxapuabl  (TJOko3a, pubo3a U JA€30KCUproO03a),
aucaxapuabl  (caxapos3a, JaKTo3a) M MoJMcaxapuibl (Kpaxmani, TJIMKOTEH,
LeJUT0103a). bruonornyeckue QyHKIMK yIiE€BOIOB.

Jlumuael:  Tpurnunepunsl, Gochomunuap, crepouabl. [ uapodHUIBHO-
ruapopoOHble cBoiicTBa. buonornuyeckue ¢yHkuuu saunuaoB. CpaBHeHUe
YII€BO/IOB, OENKOB U JIMMHUJIOB KAK UCTOYHUKOB SHEPTHUH.

Hyxkneunoseie xwucnorsl: JHK u PHK. Hyxneornnst — MoHOMEpHI
HyKJIenHOBBIX KHCIOT. Ctpoenne u ¢pynkuuu JJHK. Crpoenne u dpynkmuu PHK.
Buast PHK. AT®: ctpoenue u GyHKIIHH.

[utonorus — Hayka o kierke. Kierounas teopus — npumep B3auMOAEHCTBUS
uzei u PaKkToB B HAYYHOM MO3HAHUU. METO/IbI U3YUYEeHHUSI KIETKH.

Kierka kak wnenoctHas »kuBass cuctema. OOmme NpHU3HAKA KIETOK:
3aMKHyTas HapyXHas memOpana, monekyibsl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTe3a Oelnka.

Tunbl KJeTok: 3ykapuoTHyeckas W mpokapuoruyeckas. OcobOeHHOCTH
CTpPOEHHUsI MpOKapHOTHYeCKON kieTku. KiierouHas creHka Oakrepuil. CTtpoeHue
AYKAPUOTUYECKON KIETKU. OCHOBHBIC OTJIMYMS PACTUTEIIBHOM, >XUBOTHOW U
IPUOHON KJICTKHU.

[ToBEepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAIUKC, UX
¢ynkuuu. [Tnazmarnueckas memOpana, €€ cBoicTBa U pyHkuu. LluTomnasma u eé
opranousipl. OpHoMemOpanHbie opraHouabl kietku: OIIC, ammapat [Nombmxw,
au30coMbl. [TonyaBTOHOMHBIE OpPraHOMABl KJIETKH: MUTOXOHAPWUM, IUIACTHUJIBI.
[Ipoucxoxaenne MUTOXOHJApUM W Tmactud. Bunel mnactun. HememOpaHHbIe
OpraHOMJIbl KJETKHA: pPUOOCOMBI, KJIETOYHBIM ILIEHTpP, LEHTPUOIU, PECHUYKH,
KryTuku. OyHKIUHA OpraHOMI0B KJIETKU. BKitoueHus.

SAnpo — perynsaropublii 1eHTp KieTku. CTpoeHue sfpa: sjuepHas 000JI0UKa,
KapHoIUIa3Ma, XpOMaTHH, SAAPBIIIKO. XPOMOCOMBI.

TpaHCnoOpT BEIMIECTB B KIIETKE.

JlemoHcTpanum:

IToptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. lneiinen, P. Bupxos, Jx.
Yorcon, ®. Kpuk, M. Yuikunc, P. ®pankinn, K. M. bap.

Juarpammel:  «PacnpeneneHne XMMHYECKMX JJIEMEHTOB B HEKHBOU
npupoje», «PacrpeaeneHne XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOAE.

Tabmuiel u cxemsl: «llepuoandeckass TaOnuIla XUMHYECKUX DIIEMEHTOBY,
«CtpoeHne MoJIeKyIbl Bob», «buocunres 6enkay, «CTpoeHHe MOJIEKYJIbI OeNKay,
«Ctpoenue pepmentay, «Hyknennosbie kucinotel. JJHK», «CTpoeHne MoiaeKybl



AT®y», «CtpoeHne 2yKapuOTHYECKON KIETKU», «CTPOCHUE KUBOTHOW KIIETKWY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpOeHHE NPOKAPUOTUUYECKOW KIIETKN,
«CTtpoeHue siapa KIETKU», «YTIeBOAbDY, «JIUmuabh».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYIOBaHHE MJIA IPOBEACHHS
HAOJIIOJICHUM, WM3MEPEHUM, SKCIEPHUMEHTOB, MHUKpOIpenapaTbl PacTUTENIbHBIX,
KUBOTHBIX U OAKTEPHUATBHBIX KIETOK.

JlaGopaTopHblie U NpakTHYecKue padoThl:

JlabopatopHass pabora No 1. «/3ydyeHue KaTadIUTUYECKOW AKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPE aMIJIa3bl UM KaTala3bl)y.

JlaboparopHasi pabora No 2. «l3ydeHue CTpoeHHS KJIETOK pACTEHUH,
KUBOTHBIX W OAaKTEpHil MOJ] MUKPOCKOIOM Ha TOTOBBIX MHUKpOMpENaparax M HX
OTHCAHUE.

Tema 4. ’KusHeaesTeJIbHOCTh KJIETKH.

OOMeH BelIecTB, WM MeTa00IM3M. ACCUMUIISALNS (TUTACTUYCCKUM OOMEH) U
TACCUMUIISAIUA (PHEPreTUUYeCKUuii OOMEH) — JBE€ CTOPOHBI €IMHOI0 IIpoliecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W AHEPIMU B MOHUMAHUU
MeTabonau3ma.

Tumnbel oOMeHa BeliecTB: aBTOTPOGHBINA U rerepoTpodHsIii. Porb ¢pepmeHTOB
B 0OMEHE BEIlIECTB U MPEBPAIEHUH SHEPTUHU B KIIETKE.

®orocunTe3. CBeroBas u TeMHOBasg (a3pl (¢GoTocuHTe3a. Peakuuun
dorocunTeza. IpdexkTuBHOCTH (PoTOCUHTE3a. 3HAUCHHE (POTOCHUHTE3A JJISl KUZHU
Ha 3emuie. BnusiHue ycnoBuii cpeanl Ha (OTOCHHTE3 M CIIOCOOBI TIOBBIIIEHUSI €T0
NPOJIYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMoCcHHTe3. XEeMOCHHTE3Upytolue OaKkTepruu. 3HaAUCHUE XEMOCHUHTE3a IS
KU3HU Ha 3eMII€.

DHepreTruueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BBIJCICHHUE U
AKKyMYyJIIDOBAHUE DJHEPruuM B KIETKE. OTallbl JSHEPreTUYECKOoro oOMeHa.
I'muxonus. bpoxkenwe u ero Buabl. KuUCIOpOIHOE OKHCIEHUE, WU KJIETOYHOE
JIbIXaHHE. OxucauTenbHOe dbochopunupoBanue. D¢ hHEeKTUBHOCTD
SHEPreTUYECKOro 0OMeHa.

Peaknum maTpuuHoro cuHresa. Il'eHermueckas wuHpopmauus u JHK.
Peanuzanust reHerudeckoil uH@opManuu B KIETKE. | €HETHYECKMU KOA U €ro
cBorictBa. Tpanckpuniusa — maTpuusblii cuaTe3 PHK. Tpancnsuus — 6uocunTe3
Oenmka. Ortambl TpaHciasuuu. KoawpoBanue amMuHOKHCIOT. Pomb pubocom B
OnocuHTe3e Oenka.

Hexnerounsie dhopmbl xku3HU — BUpYChl. cTopus oTkpeiTus Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHS ¢ OJKM3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuii, >XMBOTHBIX M YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc ummyHnonedunura yenoseka (BUY) — BozOyaurens CIIM/a.



OOpaTHass  TpaHCKpHIIIMS, peBepraza W  uHTerpasa. lIpodumaktuka
pacnpocTpaHeHUs] BUPYCHBIX 3a00JIEBaHUI.

JdeMoHcTpanuu:

[Toptpersr: H. K. Konenos, /1. Y. Banosckuii, K. A. Tumupsses.

Tabmuipl 1 cxembl: «Tunbel nutanus», «Metadbonuzm», «MUTOXOHAPUSY,
«OHepreTudeckuii oOMeH», «Xiopormiacty, «PorocuaTe3», «Ctpoenue JHK»,
«Ctpoenre U PyHKITMOHHpPOBAHUE TeHa», «CuHTE3 Oenkay, «[ eHeTuuecKuil Komy,
«Bupycer», «bakrepuodarn», «Ctpoenue u xu3HeHHbIM nuki Bupyca CIIN/da,
6akrepuodaray, «Pemnukanus JHK».

O6opynoBanue: Moaenu-antukanuu «Yapoeaue JIHK u Tpanckpumimsy,
«buocunre3 6enkay, «CTpoeHue KIEeTKN», Mojielb cTpyKTypsl JJHK.

Tema 5. Pa3MHOKeHHe M HHAMBHUAYAJbHOE PA3BUTHE OPraHU3MOB.

KiierouHblii MK, WM JKU3HEHHBIM LUK KieTku. MuTepdaza U MUTO3.
[Ipoueccrl, mportekatomue B uHTepdaze. Permnukaiuss — peaxius MaTPUUHOTO
cuateza JIHK. Crpoenme xpomMocoM. XpOMOCOMHBIN Ha0Op — KapUOTHIL
JlurionaHsli M TAlUIOWJIHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMATHBIL.
[{utonornueckue OCHOBBI PA3MHOKEHHMSI W  HWHAUMBHUIYAJIbHOI'O  Pa3BUTHSA
OpPraHu3MOB.

[enenne xierkn — muto3. Craguu mutosa. [lpoueccsl, npoucxoasiue Ha
pPa3HBIX CTAIAUSAX MUTO3a. BUOJIOTMYECKUN CMBICII MUTO34.

[Iporpammupyemast rubenb KIETKU — arorTo3.

DopMbI pa3MHOKEHHSI OPraHU3MOB: OecIioyioe U TmosioBoe. Bumbl 6ecmnonoro
Pa3sMHOXKEHUS: [ICJICHUE HAJABOE, IIOYKOBAHUE OJIHO- M MHOI'OKJIETOYHBIX,
CIOpo0oOpa30BaHKE, BETETAaTUBHOE pa3MHOKeHHe. VMIcKyccTBeHHOE KIOHMpPOBaHUE
OpPraHU3MOB, €r0 3HAYEHUE JJIs1 CENEKIINH.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYHS OT OECTIOIOTO.

Meiio3. Cragun meiio3a. I[lponeccsl, mpoucxondiiue Ha CTaauaxX Meno3a.
IToBenenue xpomocom B Meino3e. Kpoccunrorep. buonorudeckuid CMbICT H
3Ha4YeHUE Meno3a.

'ametorenes — mporiecc 00pa3oBaHUs TIOJNOBBIX KJIETOK Y JKWBOTHBIX.
[TonoBeie *xene3bl: CEMEHHUKUA M AMYHUKUA. OOpa3oBaHWE W Pa3BUTHUE IOJIOBBIX
KJIETOK — TaMmeT (CrepMaTo30M, SIMIEKIeTKa) — CHepMaTOreHe3 U OBOI'€HES.
OCOOEHHOCTH CTpPOCHHS SAWIEKIETOK U crepMaTo3ouaoB. OIuiogoTBOpEHUE.
[TapTenorenes.

NunuBuayanbHoe pa3BuTue (OHTOTeHe3). OMOpPHOHAIBHOE Pa3BUTHE
(aMOpuorenes). Jtarnbl YMOPUOHATBLHOTO PA3BUTHUS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOJieHne, TacTpyisanus, opraHoreHnes. [loctamOpuoHanbHOE pa3BuUTHE. THITBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MPsAMOE, HENpsMoe (JIU4uHOuHOe). BimsHue



Cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIC
YpOICTBA.

Poct u pazButue pacrenuii. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHHE
CEMEHHU, CTA/INU PA3BUTHSL.

JdeMoHCcTpanuu:

Tabmuuet u cxembl: «DOpMBI Pa3MHOXKEHHUS OPTaHU3MOBY, «JIBoiTHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pAaCTEHUI», «BereraTuBHOE pa3MHOXKEHUE
pactenuity, «Jlenenue kietku Oaktepuil», «CTpoeHHE TMOJOBBIX KIETOK,
«Ctpoenne xpoMocoMbl», «Knerounsri mukin», «Pemnukauus JHK», «Mwutos»,
«Mernosy, «lIpssmoe n HenpsiMOe pa3BUTHE», «l'amMeTOreHe3 y MIECKONUTAIUIUX U
yenoBeka», «OCHOBHBIE CTAJIUA OHTOT€HE3a».

OGopynoBaHue: MHKPOCKOI, MUKPOIPENAPATHI «CriepMaTo30U/1bl
MJIEKOMUTAOUIEro», «SIilekneTka Miaekonuraromeroy, «KapuoknHes B KIETKax
KOpellKa JyKa», MarHuTHas MOJEJb-alIiuKanusa «JleneHue KIeTKu», MOJIEb
JAHK, monens meTadazHoi XpOMOCOMBI.

JlabopaTopHble U paKkTHYecKne padoThbl:

JlaGoparopnasi padora Ne 3. «HaOmroneHue muTo3a B KJIETKAaX KOHYMKA
KOpEILKa JyKa Ha TOTOBBIX MUKPOIIpEnapaTaxy.

Jlabopatopnasi pabora Ne 4. «3yueHue CTpOEHHS MOJOBBIX KJIETOK Ha
FOTOBBIX MUKPOMpPENapaTax».

Tema 6. HacsieiCTBEHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mcropus pazsutus reHeTuky. Pones nuronornu
U SMOPHUOJIOTMM B CTAHOBJICHUM TE€HETUKHU. BKilam pocCHUUCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTUE TE€HETUKUW. MeToabl TeHETHKU (THOPUI0TOTUYECKUH,
[IUTOTEHETUYECKUNA, MOJICKYJISIPHO-TeHeTUYeCKHil). (OCHOBHBIE T'€HETHYECKHE
noHATUSA. ['eHeTnueckass CHMBOJIMKA, UCIOJBb3YEMAs B CXEMaX CKPEIIMBAHUN.

3aKOHOMEPHOCTH HACIIEIOBAHUS MPU3HAKOB, ycTaHOBIEHHbIE . Mennuenem.
MonorubpuHoe CKpeluBaHue. 3aKOH €AUHO-00pa3usi THOPUIOB TIEPBOTO
nokonenus. IlpaBuno AOMUHUpOBaHUA. 3aKOH pPacCUICIUIEHUS MPHU3HAKOB.
['mnoresa yucrorsl ramer. 11onHOE M HEMOIHOE TOMUHUPOBAHUE.

JluruOpuHoe  CKpellMBaHWE. 3aKOH  HE3aBUCHMOTO  HACJEOBaHUS
npu3HakoB.  LluToreHernyeckue  OCHOBBI ~ JUTHOPUIHOTO  CKpEIIUBAHUS.
AHanuzupyoniee ckpenmBanue. Vcnoiap30BaHnue aHATM3UPYIOLIET0 CKPEMBaHUS
JUISL OTIpEJICTICHUS TEHOTHITA OCOOH.

CuemnieHHoe HacineaoBaHue npu3HakoB. Pabora T. Moprana 1o
CLEIJIECHHOMY HaclieJOBaHHUIO TeHOB. HapyllieHue cuersieHusi TeHOB B pPe3ysibTaTe
KPOCCUHI'OBEpA.

XpoMOoCcOMHas TEOpHs HACJIEACTBEHHOCTH. | €HeTUYECKHUE KapThI.



I'enernka mosia. XpoMOCOMHOE ONpeneieHrne nojia. AyTOCOMBbI U TOJIOBBIE
XpOMOCOMBI. ['OMoraMeTrHble W TeTeporaMeTHbie opraHu3Mbl. HacnegoBaHue
IIPU3HAKOB, CLETUIEHHBIX C ITOJIOM.

N3menunBOCTh. BUBI ”3MEHYMBOCTHU: HEHACIEACTBEHHAS U HACJIEACTBEHHAS.
Ponb cpeapl B HEHACJICACTBEHHON  HU3MEHUYHMBOCTH. XapaKkTepucTrKa
MOIU(PUKAIMOHHON N3MEHUNBOCTU. BapuaioHHbIN psii M BapualliOHHAsT KpUBasl.
Hopma peakuum npusznaka. KonuuecTBEHHbIE M KaUYE€CTBEHHBIE MPU3HAKU U HX
HOpMa peakiuu. CBoMcTBa MOAU(DUKAIIMOHHON U3MEHYMBOCTHU.

HacnencrBennasi, uiad TreHOTUIIMYECKas, HM3MEHUYHUBOCTh. KoMOWHAaTHBHAas
U3MEHUYMBOCTb. Meiio3 ¥ TIOJNIOBOM TMpolecc — OCHOBAa KOMOWHATHBHOM
W3MEHUYMBOCTU. MyTaIrimoHHast ”3MEeHUYMBOCTh. Kitaccudukanys MmyTtanuii: reHHBIE,
XpPOMOCOMHBIE, FTeHOMHbIE. HacToTa ¥ mpuunuHbl MyTauuid. MyTtareHubie (pakTopsbl.
3aKOH rOMOJIOTHYECKUX PSAOB B HAaclIeACTBEHHON n3MeHunBocty H. . BaBunoga.

BuesinepHas HacieICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHbIE METOAbl T€HETUKU
YeJI0BEeKa: TCHCAIOTHYCCKUM, OTM3HEIOBRIN, IUTOrCHETHUCCKUM, OMOXUMHUYCCKHIMA,
MOJIEKYJISIPHO-T€HETHYECKHU . CoBpemeHHOE ONpeIeTICHNUE reHOTHIA!
IIOJIHOTEHOMHOE CEKBEHUPOBAaHUE, T€HOTUIIMPOBAHKUE, B TOM YHCIIE C ITOMOIIBIO
[II1P-amamm3a. HacneacTtBennnle 3a00jIcBaHMS dYeJIOBEKAa: TCHHBIC OOJIC3HH,
00JIe3HU C HACJEACTBEHHOM MpPEeapacnoioxKEHHOCThIO, XPOMOCOMHbBIE OOJIe3HHU.
Comarnueckue M reHepatuBHble MyTauud. CTBONOBBIE KJIETKHU. [IpuHUUMIIBI
3I0pOBOT0 00pa3a KU3HH, TUATHOCTUKHU, MPOPUIAKTUKA U JICUCHUSI TeHETHYECKUX
0osne3Held. MenuKO-reHEeTUYECKOe KOHCYJIbTUPOBAHHUE. 3HAUYEHHUE MEAUIIMHCKON
TEHETUKU B MPEAOTBPAICHUH U JIEYCHUU TeHETHYECKUX 3a00JIeBaHUI YeIoBeKa.

JdemoHcTpanum:

[Toptpersi: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B.
Tumodees-Pecockuii, H. 1. BaBuios.

Tabmumet u cxeMbl:  «MOHOrMOpHUIIHOE  CKpelIMBaHUE U €ro
LIUTOT€HETUYECKAS] OCHOBa», «3aKOH PACIICIUICHUS W €ro LUTOreHeThYecKas
OCHOBa»,  «3aKOH  YHUCTOTHI  ramer», «/urubpuagHoe  CKpelluBaHUE,
«{uTomorudyeckue OCHOBBI JTUTUOPUIHOTO CKpELIUBAHUAY, «Meio3,
«B3zauMopeicTBre aUIeNbHBIX TEHOB», «l'€HeTMYEeCKHe KapThl pPACTEHUH,
KUBOTHBIX U YeENIOBEKa», «l'eHeTuka moiyia», «3aKOHOMEPHOCTH HAacleIOBaHUs,
CLUEIUIEHHOTO C mnoJioM», «KapuoTumbl 4YenoBeka H KUBOTHBIX», «Buubl
U3MEHYUBOCTHY, «MoaudukainmonHass U3MeHYUBOCThY, «HacnemoBanue pesyc-
daktopay, «I'eneTuka rpymni KpoBuy», «MyTallmoHHasi K3MEHYHUBOCTH.

OO6opynoBanue: Mojaenu-anuiMKanmuu «MOHOTHOPUAHOE CKpEIIMBaHUE,
«Hemonmnoe momuHupoBanuey, «Jlurnbpumnoe ckpemmBanue», «llepexkpéct



XpOMOCOM», MHUKPOCKON W MHKporpenapar «J/pozoduia» (HopMa, MyTanuu
(GbOpMBI KPBUILEB U OKPACKH TeNa), repOapuit «I opox moCeBHOM.

JlaGopaTopHblie U NpaKkTHYecKue padoThl:

JlaboparopHast pabora Ne 5. «/3yueHue pe3yabTaToOB MOHOTMOPHUIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(UIIBI HA TOTOBBIX MUKpOIIpEnapaTax».

JlaGopartopnas padora Ne 6. «M3yyenne MoauUKaIMOHHON M3MEHUYUBOCTH,
MIOCTPOEHUE BAPUALIMOHHOIO Psifia U BAPUALIMOHHOW KPUBOM.

JlaGoparopHas pabora Ne 7. «AHanu3 MyTauui y Apo30(Hibl HA TOTOBBIX
MUKpOIIpenapaTax».

[Ipaktuueckass pabora Ne 2. «CocTaBieHME W aHAINU3 POJIOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenekunst opranu3mMoB. OCHOBbI O0HOTEXHOJIOTHH.

Cenekuus Kak HayKa M IPOILECC. 3apOXKIAEHUE CENEKIUU U JOMECTUKALUS.
VYuyenne H. UW. BaBunoBa o0 1eHTpax MPOUCXOXKICHHUS U MHOIoo0Opas3us
KYJIbTYpHBIX pacTeHuil. LleHTpbl mpoucxXoxkaeHus: HOMAIIHUX >KUBOTHBIX. CopT,
MOpPO/1a, IITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MacCoBBI U MHAMBUAYAJIbHBINA OTOOPHI B
CEJIEKIIMM pPACTEHUM U KUBOTHBIX. OIlEHKAa SKCcTepbepa. bIM3KOpoICTBEHHOE
ckpemuBanue — UHOpuAMHT. Yucras nuaus. CKpelMBaHUE YUCTBIX JIUHUU.
I'ereposuc, win rubpuaHas cuia. HepoacTBeHHOE CKpelllMBaHUE — ayTOPUIMHT.
Otrnanénnas rtulOpuauzauus U e€ ycnexu. VCKycCTBEHHBbIM MyTareHe3 W
NOJIyYEHUE TOJUIUIONAOB. JIOCTHUKEHHUSI CEeNEeKIMU PACTEHUM, >KUBOTHBIX U
MUKPOOPTaHU3MOB.

buorexHonorus kak oTpacib NPOU3BOACTBA. ['€HHash WHXKEHEpHUs. OTaIbl
co3ganusi pexkomOunantHod JIHK wu Tpancrenusix opranusmoB. Kierounas
uHxeHepus. Kiierounsle KynbTypbl. MUKPOKIOHAIBHOE PA3MHOXKEHUE PACTEHUM.
KionupoBanue BBICOKONPOIYKTUBHBIX CEIbCKOXO3IMCTBEHHBIX OpPTraHU3MOB.

Okonoruyeckue M dTudyeckue  mnpoodinembl. ['MO -  reHeruyecku
MO (UIMPOBAHHBIE OPTraHU3MBI.
JlemoHcTpanuu:

IToprpers: H. M. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. .
HBanoB.

Tabmuuel u cxembl: kKapra «lleHTpbl NPOUCXOXKIEHHS U MHOrooOpasus
KYJIbTYPHBIX pacTeHuil», «[1opo/ibl TOMAITHUX KUBOTHBIX», «COpTa KYyJIbTYPHBIX
pactenuity, «OtnanénHas rudpuauzamnusy», «Padotsl akanemuka M. ©. Banosay,
«[omumnougus», «OObeKThl OHOTEXHONOTUMY, «KIleTOuHbIE KYJIBTYpbl H
KJIOHHpOBaHue», «KOHCTpynpoBaHUE U EPEHOC TEHOB, XPOMOCOM).

OO6opynoBaHue: MyJISIKH TUIOJ0B M KOPHEIUIOA0B AUKUX (OPM U KYIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035IUCTBEHHBIE PACTEHUS.



JlabopaTopHbIe M IpaKTHYecKHe padoThbI:

Okckypeust «OCHOBHBIE METOABl M JOCTHIKECHHS CEIEKLIMH DPAacTeHUN H
KUBOTHBIX (Ha CENEKIIMOHHYIO CTaHIIHIO, IJIEMEHHYO bepmy,
COPTOUCHBITATEAbHBIM  y4aCTOK, B TEIUIMYHOE XO34MCTBO, J1a0OpaTOpPHUIO
arpOyHHMBEPCUTETA UM HAYYHOT'O LIEHTPA)».

11 KIIACC

Tema 1. JBoIrOIMOHHASE OMOJIOTHS.

[Ipennoceulku BO3HUKHOBEHUSI HBOJIOLMOHHOM TEOPUU. DBOJIFOLUOHHAS
Teopusi U €€ MecTo B OMONOrvU. BiusiHue 3BONIOIMOHHON TEOpUM Ha pa3BUTHE
OMOJIOTUHU U APYTHUX HAYK.

CBuzerenscTBa 3BoMONUU. [laneoHTONOrMYeCKUe: MOCIE0BATEIbHOCTD
MOSIBJICHUSI BUJOB B IaJ€OHTOJOTUYECKOM JIETONMUCH, TEPEXOTHbIE (POPMBI.
buoreorpadudeckue: cxoncTBo u pazaunune GayH u (Gaop MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTMYECKHE: CXOJICTBA W Pa3IMuusi 3MOPHUOHOB pa3HBIX BHUJIOB
N03BOHOUYHBIX. CpaBHUTENbHO-aHATOMUYECKUE: TOMOJIOTHYHbIE, aHAJIOIMYHBbIE,
pYIUMEHTAapHBIE OpTaHbl, aTaBU3Mbl. MOJEKyJIIpHO-OMOXUMUYECKUE: CXOJCTBO
MEXaHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX METAa0OJMYECKHX NyTed y BCeX
OpraHU3MOB.

OpomonuonHas Teopuss Y. JlapBuHa. IIpennocbuiku BO3HUKHOBEHUS
napBUHU3MA. J[BWOKYIIME CHJIBI HBONIONUU BUAOB 10 JlapBUHY (M30BITOYHOE
Pa3MHOXEHHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEOIPEAEIEHHAsT U3MEHUYUBOCTD,
O0opb0a 3a CylleCTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Boonuu (CTI) u e€ OCHOBHBIE MOJIOKEHHUS.

MukposBomonus. [Tonynsauusa kak einHUIA BUAA U 3BOJIIOLIUH.

JBwkymue cuibl ((pakTopbl) HBOMIOLMHA BUIOB B Mpupoae. MyTanMoOHHBINH
npouecc M KOMOWHATHMBHAs M3MEHYMBOCTH. llomynsiiMoHHBIE BOJHBI M Jpeud
reHoB. M3051us 1 MUrpamnusi.

EctecTBennbiit or6op — HampaBistonuii  ¢dakrtop sBomonun. DopMbl
€CTECTBEHHOT 0 0TOOpA.

[IpucnocoOIeHHOCTh OpPraHM3MOB KakK pe3ynbTaT 3BoMtoUUU. [Ipumepsl
MPUCTIOCOOJICHU Y OpraHu3MoB. ApoMopG03bl U UINO-a 1Al TALIUH.

Bun wu BumooOpazoBanue. Kpurepunm Buma. OcHoBHBIE  (DOpMBI
BUI000pa30BaHus: reorpaduaeckoe, IKOJIOTHIECKOE.

MakpoosBomonusi. PopMbl  3BONIONUU:  (puUieTUYECKas,, JAUBEPreHTHas,
KOHBEpreHTHasl, nmapasuienbHas. HeoOpaTuMocTh 3BONTIOIUY.

[IpoucxoJIeHHEe OT HeClEeUUaIu3UupOBaHHBIX NMpeakoB. [Iporpeccupyromas
cnenuanu3anys. AJanTUBHAS paguanusl.

JdemoHcTpanum:



[Toptpetsr: K. JIunnueit, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkens, @. Mroinep, A. H. Ceepiios.
Tabmump! 1 cxembl: «Pa3BUTHE OPraHUYECKOro MUpa Ha 3eMiiey, «3apObIIIn

NO3BOHOYHBIX  KUBOTHBIX»,  «ApxeonTepukc»,  «PDopmbl  0opbOBI 32
cylecTBoBaHue», «EcTecTBeHHbI 0TOOp», «MHOroodpasue COpToB pacTEHUN,
«MHoroobpazue  Topoa  >KHUBOTHBIX», «[Tonymsuuny, «MyrauuoHnHas

U3MEHUYUBOCTHY, «ApoMopdo3sl», «amoamanramum», «OOmas aereHepanusy,
«/IBmxymue cunbel 3Bomouuny, «Kapra-cxema wapmpyra mnyremectBus Y.
HapBuna», «bopb0a 3a cymiecTBoBaHue», «IIprcroCOOJEHHOCTh OpPTaHU3MOBY,
«["eorpaduyeckoe BUI000pa3oBaHue», « IKOIOTHUECKOE BUI000PA30BAHKE.

OOopynoBaHHe: KOJUIEKIMSI HACEKOMBIX C Pa3IMYHBIMU THUIAMU OKPAaCKH,
HA0Op TUIOJIOB M CeMsiH, KoyuieKius «lIpumepsl 3alllUTHBIX TPUCTIOCOOJCHUM Yy
AKUBOTHBIX», Mojellb «OCHOBHBIE HAIPaBJICHUS 3BOJIOLMHY, 00BEMHAs MOJETh
«CTpoeHue ToJIOBHOIO MO3Tra TO3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, KouieKnus «DOpMBI COXPAaHHOCTH
VMCKOMAeMbIX JKMBOTHBIX W pacTeHHi», Moaenb ammiukanus «llepekpéct
XpOMOCOM», BIaxHble Tmpenapatbl «Pa3zButue Hacekomoro», «Pa3Butue
JSATYIIKWAY, MUKpompenapaT «/pozoduna» (Hopma, myranuu (GopMbl KPbUILEB U
OKpPACKH Tena).

JlabopaTopHble U IpaKkTH4YecKne padoThbl:

Jlaboparopnasi padora Ne 1. «CpaBHeHuE BHUAOB 1O MOp(]oiIoruyeckomy
KPUTEPHUION.

JlabopatopHas padora Ne 2. «Onucanue npucrnocoO0JIEHHOCTH OpraHu3Ma U
€€ OTHOCHUTENIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHE M Pa3BUTHE )KM3HHM HA 3em.Ie.

JloHay4yHble TpEACTaBIEHUS O 3apOXKICHUM KU3HU. HayuHble ruUnoress
BO3HMKHOBEHUSI KM3HM Ha 3emjie: abuoreHe3 W NaHcrnepMus. XuUMUYEcKas
ABOMIONMS. AOMOTeHHBIA CHUHTE3 OpPraHWYECKUX BEIIECTB M3 HEOPTaHUYECKHX.
DKCIEPUMEHTAIBHOE MTOATBEPKIACHUE XUMUYECKOW 3BONMOINH. HavanpHbIe 3Tanbl
ouonornyeckoi »Bomoruu. ['nmoreza PHK-mupa. @opmupoBanre MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHME MNPOTOKJIETKHU. [lepBhie KIETKM W HX HBOJIOLMSL.
@opMHUPOBAHNE OCHOBHBIX T'PYIII KUBBIX OPTraHU3MOB.

PazButne xu3Hu Ha 3emuie 1o 3pam U nepuojaM. Karapxei. Apxeiickas u
npotepo3orickas dpbl. [laneosoiickas spa u €€ Tepuoabl: KEeMOPHUUCKUM,
OpPJIOBUKCKHH, CUITYPUHUCKUN, TEBOHCKNN, KAMEHHOYTOJIbHBIN, IEPMCKHU.

Me3o30KcKas 3pa v €€ NEPUObl: TPUACOBBIN, FOPCKUNA, MEITOBOM.

KaiiHo30Mickass »pa W €€ mepuoAbl: TAJCOr€HOBBIM, HEOICHOBBIMH,
AHTPOITOT€HOBBIM.



XapakTepucTuka KiMMaTa W IeoJIOTHYECKUX MpoiieccoB. OCHOBHBIE ATaIlbl
HBOJIIOIIUM PACTUTENIBHOIO M JKHUBOTHOIO MHUpa. ApomMop]o3bl y pacTeHUMl u
XKUBOTHBIX. [l0osiBIEHME, paclBET U BEIMUPAHUE IPYII KUBBIX OPTaHU3MOB.

Cuctema OpraHMYe€CcKOrO0 MHpa KaK OTpakeHue »3BoNOIMUA. (OCHOBHBIC
CHUCTEMATHUYECKHE IPYIIbl OPraHU3MOB.

DBOJIIOIUSA YETIOBEKA. AHTPOIIOJIOTUs Kak Hayka. Pa3Burue npencraBieHuil o
MPOUCXOXKIACHUU YelIoBeKa. MeToabl H3ydeHHus aHTpororeHe3a. (CXoactBa u
pazyinyuus 4eaoBeKa U KUBOTHBIX. CHCTEMaTHYECKOE MOJ0KEHUE YEJIOBEKA.

JBuwxymue  cwibl  (QakTopbl) — aHTPONOreHe3a. Hacnencreennas
U3MEHYMBOCTh M  €CTeCTBEHHbIH o0TO00p. OOmecTBeHHBIH 00pa3 >KHU3HH,
U3TOTOBJIEHUE OPYJUN TPY/IA, MBIILJICHUE, PEYb.

OCHOBHBIE CTaIMM W BETBU JBOJIIOIMU YEJIOBEKA: aBCTpajonuTeku, Yenosek
yMenbl, YemoBek mnpsaMoxondimuy, YenmoBeK HeaHAEpPTalbCKuK, YenoBek
pa3ymubIii. Haxonku HCKOmaeMbIX OCTaTKOB, BPEMsl CYIECTBOBaHMs, 00JIacThb
pacrpocTpaHeHus, 00bEM TOJOBHOI'O MO3ra, 00pa3 KU3HU, OPYIUs.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pPAChl:  E€BPOINEOMIHAS
(eBpasmiickasi),  Herpo-aBcTpajJioujHasi  (dKBAaTOpHaJIbHAs]),  MOHIOJOHMIHAS
(a3maTcko-amepukaHckas).  UepThl  MPUCIOCOOJICHHOCTH  MpEACTaBUTENEH
YEIOBEUECKUX pac K YCJIOBHUSIM CYHIECTBOBAHUA. EIMHCTBO YEIOBEYECKUX pac.
Kpuruka pacusma.

JdeMoHcTpanuu:

[Toptpetrsr: ®@. Penu, JI. Ilactep, A. . Onapun, C. Mumnep, I'. IOpu, 4.
JlapBuH.

Tabmunel U cxeMbl: «Bo3nmkHoBeHue CoJIHEUHOM cHCTEeMBI», «Pa3BurHe
opraHuyeckoro mupa», «PacturenpHass KieTka», <« KuBOTHas  KJIETKay,
«IIpokapuornueckas KieTtka», «CoBpeMEHHas CHUCTeMa OpPraHUYECKOro MHpPay,
«CpaBHEHHNE AaHATOMHUYECKHX YEPT CTPOCHHUS YEIOBEKAa M YEIIOBEKOOOPA3HBIX
o0e3bsiH», «OCHOBHBIE MeCTa TMaJCOHTOJOTMUECKHX  HAXOJOK  TMPEIKOB
COBPEMEHHOI'0 4eNIOBEKa», «/lpeBHeimme mroam», «/IpeBHue mrogm», «Ilepsbie
COBPEMEHHBIE TI0IN», «HeroBeuecKue pachh».

O6GopynoBanue:  Mmymsiku  «lIpoucxoxnenne — 4venoBeka»  (OIOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPONa, HEaHAEpTaliblla, KPOMaHbOHLA), CIENKH WIH
U300pa)KEHUsI KaMEHHBIX OpYAWil TEepBOOBITHOIO 4YeloBeKa (KaMHH-YOMIEPHI,
pyOuna, ckpebna), TreoxpoHoJoruyeckass Taonuma, Kkoyekuus «Dopmbl
COXPAHHOCTU UCKOMAEMbIX YKUBOTHBIX U PACTCHUI».

JlaGopaTopHblie U NpakTu4YecKue padorTbl:

[Tpaktuueckas padora Ne 1. «/3yyeHue uCKOMaeMbIX OCTAaTKOB PACTCHHUM U
KUBOTHBIX B KOJUIEKIIMSIX.



DKcKypeust «IBONIONHUS OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHBIN WA KPAeBEIYECKUN MY3€i).

Tema 3. OpranusMbl U OKpPY:KaKOIIAs Cpeaa.

DKoJorvs KaKk Hayka. 3aaud U pa3zenbl 3KOJOruh. MeTobl IKOJIOrMUECKUX
UCCJIeIOBAaHUN. DKOJIOTMYECKOE€ MUPOBO33PEHNE COBPEMEHHOTO YETIOBEKA.

Cpenpl oOuTaHusT OPraHU3MOB: BOJHAsl, HAa3€MHO-BO3MYIIHAsS, MOYBEHHAs,
BHYTPUOPTaHU3MEHHAS.

Okonornyeckue (akropel. Krnaccupukamus 3SKOJOTMYECKUX (PaKTOPOB:
abuotnyeckue, OMOTHYECKHME M AaHTPOIOreHHble. JlelcTBHE HKOIOrMYEeCcKuX
(hakTOpOB Ha OPTraHU3MBI.

Abuornueckune (GpakTopbl: CBET, TEMIIEpPATypa, BIAKHOCTh. DOTONEPHOIU3M.
[Ipucnocobnenust OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKMX  (DAKTOpOB.
buonoruyeckrue puTMBbI.

buornueckue (hakTOopHI. Bunnl OMOTHYECKUX B3aUMOJIEUCTBUMH:
KOHKYPEHITUS, XUIIMHIIECTBO, CMMOM03 1 ero (opmel. [lapasutusm, xoomeparus,
MyTyaau3M, KOMMEHCadu3M (KBapTHPAHCTBO, HaxJEOHHYECTBO). AMEHCAIN3M,
HeUTpanu3M. 3HaueHue OMOTHYECKUX B3aUMOJEHCTBUN JUIsl CYILECTBOBAHMS
OpPTraHHU3MOB B NIPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTHUKU nomyisuuud. OCHOBHBIE IOKa3aTENH
HNOMYJISUMU: YHUCIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTh, CMEpPTHOCTb, MPHUPOCT,
murpanus. J{nHaMuka 4ucIeHHOCTH MOMYJISIIUN U €€ PeryJsius.

JdeMoHcTpanuu:

[Hoptpetsi: A. I'ymOonsar, K. @. Pynbe, O. I'ekkensb.

Tabmuupl u cxembl: kapra «lIpupognsie 30Hb1 3eminy, «Cpeabl 0OUTaHMS
opranuzmoBy», «®Poronepuonuzm», «llomynsuun», «3aKOHOMEPHOCTH poOCTa
YUCJIICHHOCTHU TOMYJISAIMU HHDY30pUH-TY(henbkuy, «[lumeBsie memnm».

JlaGopaTopHble ¥ IpaKkTHYecKne padoThbl:

Jlabopartopnas pabora Ne 3. «Mopdooruyeckre 0COOEHHOCTH PacTEeHUN U3
Pa3HBIX MECT OOUTAHUSY.

JlaboparopHas paborta Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPECHKOB
KOJIEyCay.

[IpakTuueckas pabota Ne 2. «[lofcu€T mIOTHOCTH NOMYSUNA pa3HbIX BUIOB
pacTEHU.

Tema 4. Coo01mecTBa 1 YK0JOrHYeCKHe CHCTEMBbI.

CooOmecTtBo opraHn3mMoB — OuoneHo3. CTpyKTypbl OHOIEHO3a: BUIOBasd,
npocTpaHCTBeHHasA, Tpoduueckas (muimeBas). Bunpbi-gomunantsl. CBsizu B
ouoneHose.

Dkonoruyeckre cucrtembl (3kocucTembl). lloHsiTue 00 »3KocucTeMe H
ouoreonenoze. @OYHKIIMOHATBHBIE KOMIIOHEHThl 3KOCUCTEMBI: MPOAYLIECHTHI,



KOHCYMEHTBI, peAyleHThl. KpyroBopoT BEIIeCTB M MOTOK HEPTUU B IKOCHUCTEME.
Tpoduueckue (muiieBble) YpPOBHU JKOCUCTEMBI. [luileBble 1€MW U CETH.
OcHOBHBIE TIOKA3aTeIW SKOCHUCTEMBI: Ouomacca, MPOAYKIUS. ODKOJIOTHYECKHE
OUPAMUIBL:  TPOAYKUWH, YHCIEHHOCTH, Ounomacchel. CBOMCTBA 3KOCHCTEM:
YCTOMYHMBOCTh, CAMOpEryJisiius, pazputue. Cykieccusl.

[IpuponHble IKOCUCTEMBI. DKOCUCTEMBI 03€pP M PEK. DKOCUCTEMA XBOWHOIO
VI IIUPOKOJIMCTBEHHOIO Jieca.

AHTpOIIOr€HHbIE  3KOCHCTEMBIL.  ATPO3KOCHCTEMBI. Y POO3IKOCHCTEMBI.
buonornyeckoe u X03s1MCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak @akrop ycroiunBoctu dKocucteM. CoxpaHeHHE
OMOJIOTUYECKOTO pa3HooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'paHuiibl, cocTaB U CTPYKTypa
ouocdepnl. KuBoe BemectBo u ero ¢GyHkuuu. OcobeHHOCTH Ouochepbl Kak
rI100aIbHOM 9KOCHCTeMBbl. J[MHaMHueckoe paBHOBeCME W oOOpaTHas CBs3b B
ouocdepe.

KpyroBopoTh! BellecTB U OMOT€OXUMHUECKUE IIUKIIBI JIEMEHTOB (yTiiepoaa,
azora). 3oHabHOCTh Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B OMochepe 3emiin. AHTPOIIOTeHHBIE U3MEHEHUS B Onocdepe.
['moGanbHbIE SKONTOTHYECKUE TPOOTIEMBI.

CocyuiecTBoBaHue MIPUPOBI u YEJIOBEUECTBA. Coxpanenue
O6nopa3zHooOpasusi Kak OCHOBa ycToHuMBoCcTU Ouocdepsl. OCHOBa palliOHATBHOTO
yOpaBICHUS TPUPOJHBIMU pecypcaMd H HX UCHOJb30oBaHUE. JlocTuxkeHus
OMOJI0TrMHY U OXpaHa HPUPOJIbI.

JlemoHcTpanum:

IToptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuier u cxemsl: «llumieBsie 1enm», «bHUOIEHO3: COCTAaB U CTPYKTypay,
«IIpupogueie coobmiectBay, «llemu nutaHus», «IKOJOrMUECKas MUPaAMUJIAY,
«buocdepa u yenoBek», «IKocucTeMa MUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBoiiHOro neca», «buoneno3 Bomoéma», «ArpoueHo3», «lIpumepHbie
AHTPOIIOTEHHBIE  BO3JCHUCTBHUS Ha IpupoAy», «BaxHeilmne WUCTOYHUKH
3arps3HEHUS] BO3JyXa U TPYHTOBBIX BoA», «IlouBa — BakHEWIasi COCTABISAIONIAS
ounocheprr», «DakTopsl Aerpaganuu mouBy, «llapaukoBsiil r3¢dexTy», «DakTopsl
PaAMOAaKTUBHOTO 3arps3HeHuss Ouocdeprbr», «OOmas crpykrypa Ouocheps»,
«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouocheps,
«Kpyrosoport yriepojaa B ouochepe», «KpyroBopot azota B IpUpOAEH.

OO6opynoBanue: Mopenb-anmmaukanus «TunuyHbie OHOLIEHO3bI», TepOapuii
«PacTurenbHbIe COOOIECTBAY, KOJUIEKIIUU «bHoleH03Y, «BpeauTenu BaXHEHITHX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJJICKIIMM pAcTEHUH U
KUBOTHBIX, IPUHAJICKAIINE K Pa3HbIM SKOJOTMYECKUM TPYIIIaM OJHOr0 BHIA,



Kpacnas xuura Poccuiickoit ®enepannu, u300pakeHUs OXpaHSEMbIX BHUIOB
pPaCTEHUI U )KUBOTHBIX.



INIAHUPYEMBIE  PE3VJIBTATBI OCBOEHUA [TPOITPAMMBI 110
BMOJIOTMN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBIIET'O
OBPA30OBAHIA

Cornmacio ®I'OC COO, ycraHaBiauBarTCsS TpeOOBaHUS K pe3yJbTaTam
OCBOGHHUS  OOY4YaIOIIMMHUCS MPOrpaMM  CpelHero oomero o0pa3oBaHUS:
JUYHOCTHBIM, METAIPEAMETHBIM M IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX pE3yJNbTAaTOB OCBOCHUS mHpeaMera «buosorus»
BBIJICJICHBI CJIEAYIONINE COCTABJISIONIME: OCO3HAHWE OO0YYaIOIIUMHCS POCCUMCKON
rpaXJaHCKON MJICHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPENCNICHUIO, Haduyue MOTHBAIIMM K OOy4YeHHMIO OHOJIOTHH,
[[€JICHANIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHUW JIMYHOCTH Ha OCHOBE
KJIFOUYEBBIX IIEHHOCTEH W MCTOPUYECKUX TPAJUIMN Pa3BUTUS OHUOIOTHUECKOTO
3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYalOIIMXCS PYKOBOJICTBOBAaTHCS B CBOCH
JNEATENBHOCTA [EHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, TMPUCYIIUMHA CHCTEME
OMOJIOTMYECKOT0  00pa30oBaHMs, HAJIUYHWE HKOJOTMUECKOTO TMPaBOCO3HAHUS,
CITOCOOHOCTH CTaBUTH 1IEJIU U CTPOUTD KU3HEHHBIE TIIaHBI.

JInuHOCTHBIE PE3yJbTAaThl OCBOEHUS INpeaMera «buosorus» I0CTUrarTcs B
€AUHCTBE Y4YeOHOM U BOCMHUTATEIBHON JEATEIBHOCTH B COOTBETCTBUU C
TPaIUIIMOHHBIMU POCCUMCKUMH COIUOKYJIBTYPHBIMHU, UCTOPUUECKUMU U JTyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMH, MPHUHSATHIMHA B OOIIECTBE MpaBWIaMH M HOpMaMU
TIOBEJICHUSI W CIIOCOOCTBYIOT TIPOI[ECCaM CaMOITO3HAHMSI, CAMOBOCIIMTAHHS U
CaMOpa3BUTHUSA, pPA3BUTHUA BHYTPECHHEH TMO3UMLUHMM JIMYHOCTH, MaTPUOTU3MA,
YBAKEHUS K 3aKOHY M IPABOMOPSAKY, YEIOBEKY TPyAa U CTAPIIEMY IMOKOJICHUIO,
B3aMMHOI'0 YBa)KCHHS, OEpPEKHOr0 OTHOIICHUS K KYJbTYPHOMY HACICIUIO0 U
TPpAAUIHASIM MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuiickont denepanuu, npupoae u
OKPY’KAIOIIEN CPELE.

JIndHOCTHBIE pe3ysbTaThl OCBOEHUSA YyueOHOro mpenmera «buomorus»
JOJDKHBI OTPa)kaTh TOTOBHOCTH U CIIOCOOHOCTH 00YUYAIOIIUXCS PYKOBOACTBOBATHCS
c(hOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JMYHOCTH, CHUCTEMOW I[EHHOCTHBIX
OpUCHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOEXJICHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIMPEHHE KU3HEHHOTO
OMbITa M OMbBITA JICSITEILHOCTH B MPOIIECCE pealr3allii OCHOBHBIX HaIlpaBJICHUU
BOCTIUTATEIbHOMN JIESITEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:kIaHCKOro BOCIUTAHMS

c(hOpMUPOBAHHOCTH TPAKIAHCKOW MO3ULIMKM 00YUAIOIIEeTrocs KaKk aKTUBHOTO U

OTBETCTBEHHOT'O WICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX TMpaB U OOS3aHHOCTEH, yBa)KEHUE
3aKOHa W MIPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOH TBOPUYECKOW [IESITEIBHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWH Y4EOHBIX W IMO3HABATEIbHBIX 3aJ]lay, BHIMIOJIHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CITIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIMIO 110 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HHU M OOBICHATH €€;

YMEHUE YUYUTHIBATh B CBOMX JEUCTBUSIX HEOOXOAMUMOCTh KOHCTPYKTHUBHOIO
B3aUMOJICHCTBHUS JIIOAEH C pa3HbIMU YOSKICHUSMHU, KYJbTYPHBIMU IIEHHOCTSIMU U
COIIMAJIbHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJAHHYECTBY B IIPOIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, T[IO3HABATEJIbHBIX M HCCJIEAOBATEIbCKUX 3aJlad, YBaKUTEIHHOTO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB MPHU OOCYXJCHUU CIOPHBIX BOIPOCOB
OMOJIOTMYECKOT0 COJIePKAHNS,

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOMN AESTEIBbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIMTAHUA:

c(hopMUPOBAHHOCTH pOCCHUICKOM IpakIaHCKOMN UJEHTUYHOCTH,
NaTpUOTU3Ma, YBAXXKEHUSI K CBOEMY Hapoay, UyBCTBa OTBETCTBEHHOCTH IIepe.
Ponunoy, ropmoctm 3a CcBOM Kpad, CBOWO PoauHy, CBOW SI3BIK U KYJIBTYpY,
MPOIIJIOE ¥ HACTOSAIIIEEe MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIEHHE K MIPUPOTHOMY HACIICIUIO M TTaMSITHUKAM TMPUPOJIBI,
JTOCTHKEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCUHCKMX YYEHBIX B CTAaHOBJICHUE WU
pa3BuTHE OWOJIOTUM, TOHUMAHMS 3HAYCHUS OWOJOTMU B TIO3HAHUU 3aKOHOB
MIPUPO/IBI, B )KU3HHU YEJIOBEKA U COBPEMEHHOT'0 00IIIeCTBA;

ujeiiHas yOeXIEHHOCTb, TOTOBHOCTh K CIy)KEHHIO M 3amure OTedecTsa,
OTBETCTBEHHOCTb 3a €ro Cy/b0y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

OCO3HAHHUE JTYXOBHBIX IICHHOCTEH POCCUICKOT0 HApOIa;

c(hopMHUPOBAHHOCTHh HPABCTBEHHOI'O CO3HAHMS, TUICCKOTO IIOBEICHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIlMI0 M MPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTHUPYSCH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIAJa B IIOCTPOCHUE YCTOMUYUBOTO OYIYIIIEro;

OTBETCTBEHHOE OTHOIIICHHE K CBOMM POAUTENIAM, CO3/IaHUIO CEMbU Ha OCHOBE
OCO3HAHHOTI'O TMPHHATHS [EHHOCTENM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaguIsIMu Hapo10B Poccun;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYAs JCTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUH;



MOHUMAaHKE YMOIIMOHAIBHOTO BO3JICHUCTBUS )KUBOUM MPUPOJILI U €€ [IEHHOCTH;

TFOTOBHOCTh K CaMOBBIPDOKEHHMIO B Pa3HbIX BHUAAX HCKYCCTBa, CTpEMJICHUE
MPOSBIIATH KAYeCTBA TBOPUECKOM JIMUHOCTH;

5) ¢usnuyeckoro Bocnutanus, GOpMHPOBAHHMSA KYJbTYPbl 310POBbS H
IMOIMOHAJILHOTO 0J1Ar0MOyYHs:

NOHMMaHUE U peanu3anus 370pOBOro W 0Oe30macHoro obpasza >KU3HH
(3mopoBO€  THUTaHWE, COOJIOJICHWE TUTUECHUYECKUX TPaBWI W HOPM,
cOaaHCUPOBAHHBIM pPEXUM 3aHATUM U OTAbIXa, peryispHas ¢usndeckas
AKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOIO OTHOIICHUS K
COOCTBEHHOMY (DM3HUECKOMY U TICUXUYECKOMY 3JI0POBbIO;

NOHMMAaHUE I[EHHOCTH TMPAaBWI HWHIUBHUIYAIHHOTO ¢  KOJJIEKTUBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIIUSAX, YIPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHME TMOCJIEACTBUI M HENPUSITHS BPEIHBIX MPUBBIYEK (YHOTpEOICHHUS
AJIKOT OJIsI, HAPKOTUKOB, KypEHUs);

6) TPy10BOIr0 BOCIUTAHMS:

TOTOBHOCTH K TPYly, OCO3HAHUE IIEHHOCTH MacTepPCTBA, TPYAO0JI00HUE;

TFOTOBHOCTh K AaKTHUBHOM JI€ATETBbHOCTH TEXHOJOTMYECKOM M COLMAJIbHOM
HANPABJIEHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TUIAHUPOBATH U CaMOCTOSITEIHHO
BBITIONTHAT TaKyIO IEATEIbHOCTD;

UHTEpeC K paznuHbiM cepam mpodeccuoHambHON AeATeILHOCTU, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud U Pealn30BBIBATH
COOCTBEHHbIE KU3HECHHBIEC TUTAHBI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUIO W CaMOOOPa30BaHUIO Ha
MIPOTSKEHUU BCEU JKU3HU,

7) IKOJIOTUYeCKOT0 BOCIIMTAHUSA:

AKOJIOTHYECKH I[EI€CO00pa3HOE OTHOIICHHE K MPHUPOAE KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYII€CTBOBAHHSI;

MOBBIIIICHUE YPOBHS JKOJOTUYECKOM KYJIbTYphl: TPUOOPETCHUE OIbITa
IUTAHUPOBAHUSA TIOCTYNKOB M OLEHKM MX BO3MOXHBIX TMOCIEACTBUM ISt
OKPYXarUIEH CPEIIbL;

OCO3HAHUE TJI00AILHOTO XapaKTepa JKOJIOTHYECKUX MPOoOJIeM M MyTel ux
pElIeHHUS;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpETaeMble TpPH HU3YYECHUH OHOJIOTHH
3HaHWSI W YMEHUS TPU PENICHHH TpoOJeM, CBS3aHHBIX C PalMOHAIBHBIM
OPUPOJIONOJIb30BAHMEM  (COONIOJICHHE  TpaBWJl  TOBEAEHUS B NIPUPOJIE,
HANPABJICHHBIX HAa COXPAHEHHE PAaBHOBECHS B JKOCUCTEMAaX, OXpaHy BHUIIOB,
IKOCHCTEM, OHoCchephl);



AKTUBHOE HENpUsATHE JEHUCTBUM, NPUHOCIIIMX BpPEI  OKpYKalollen
MPUPOJHON Ccpeqie, YMEHHE MPOTHO3MPOBATH HEOIAronpUATHBIE KOJIOTHYECKHE
MOCJIEJCTBUS MPEANPUHUMAEMBIX JSUCTBUNA U NPEAOTBPAIATh UX;

HAJIUYUE PAa3BUTOr0 FKOJOTHUECKOIO MBIIUICHUS, SKOJIOTHYECKOU KYIbTYPHI,
OIIbITa JESITCILHOCTH SKOJIOTHYECKOM HaIPaBJICHHOCTH, YMEHHUSsI
PYKOBOJICTBOBAaTbCSA MMH B TO3HABATEJIIbHOW, KOMMYHHUKATUBHOW WU COLIMAJIbHOM
MIPaKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUUYECKOU JAEATEIbHOCTH SKOJIOTHYECKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHHUSA:

c(hOpMUPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOIIEI'O COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOM NMPAKTHKH, OCHOBAHHOTO Ha JHAJIOre
KYJIBTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YHUTATEIbCKOW KYyJIbTYpbl KaK CpEIICTBa
B3aUMOJICHCTBUSI MEXAY JIFOJbMH U TTIO3HAHUS MUPA;

NOHMMaHue crenuuku OWONOTMM Kak HayKd, OCO3HaHUS €€ poiau B
dbopMUPOBAaHUU PAIMOHATBHOTO HAYYHOTO MBIIUIEHUS, CO3JaHUU II€I0CTHOTO
IpeAcTaBiIeHus 00 OKpYXKalollleM MUPE KaK O €IUHCTBE MPHUPOJbI, YEIOBEKa U
olIIecTBa, B IMO3HAHWM MPHUPOJIHBIX 3aKOHOMEPHOCTEH W PEIICHUH MPoOIeM
COXpaHEHUS TPUPOJTHOT'O PABHOBECHS,

yOSXKIEHHOCTh B 3HAUYUMOCTH OWOJIOTHMU IS COBPEMEHHOW ITMBWJIM3ALIUU:
obOecricueHUs] HOBOTO YPOBHSI Pa3BUTHA MEIUILIMHBI, CO3JaHUE IEPCIEKTUBHBIX
OMOTEXHOJOTHM, CHOCOOHBIX  peliaTh  PeCcypcHbIE  MPOOJEMBI  Pa3BUTHS
YeJIOBEYECTBA, MOUCKA MYTEeW BhIXOJa U3 II00ATBbHBIX YKOJOTMUYECKUX MPOOIeM U
oOecrieueHus1 mepexoja K  yCTOMUMBOMY  Pa3BUTHUIO,  PAIMOHAIBHOMY
UCIIOJIb30BAHUIO TPHUPOIHBIX pPEeCYypcoB U (OPMUPOBAHUIO HOBBIX CTaHIAPTOB
JKU3HH;

3aMHTEPECOBAHHOCTh B TMOJY4YEHUU OWUOJOTMYECKUX 3HAHUU B IEISIX
MOBBIIIECHUST OOIIEH KYJbTYphl, €CTECTBEHHO-HAYyYHOM T'PaMOTHOCTH, Kak
COCTaBHOW YacTH (PyHKIIMOHAIBHON IpaMOTHOCTH OOydarommxcs, GpopmupyeMoi
IPpU U3yYEHUN OMOJIOTHH;

MOHUMAHHE CYIIHOCTH METOJIOB MO3HAHMS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTHM UCIIOJNIb30BaTh TMOJyYaeMble 3HAHUA I aHaIu3a |
00BSICHEHUS SIBIICHUH OKPYXAIOIIEr0 MUPa U MPOUCXOIAIIUX B HEM H3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIE 3aKJIOUEHUSI HAa OCHOBE HAaY4YHBIX (DAKTOB U
UMEIOIINXCS JaHHBIX C 1IEJIbIO MTOJYUYEHHUSI TOCTOBEPHBIX BBIBOOB;

CIIOCOOHOCTH CAMOCTOSITEILHO MCIIOIb30BATh OHMOJIOTMYECKUE 3HAHUS IS
penieHus MpooJieM B peaibHbIX )KU3HCHHBIX CUTYAITUsX;

OCO3HAHUE IIEHHOCTH HAYYHOW JAESATEIbHOCTHU, TOTOBHOCTh OCYIIECTBIATH
MIPOCKTHYIO U UCCIIEIOBATENIbCKYIO ACSITEIHbHOCTh MHINBUAYAILHO U B TPYIIIIE;



FOTOBHOCTh M  CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IOJIYYEHHUIO HOBBIX 3HaHMM 1O OuoIOrMU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMU.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3yiabTaThl OCBOCHHS ydeOHOTO mpeamera «buomorus»
BKJIIOYAIOT: 3HAYuMble JJi1 (OPMUPOBAHUS MHMPOBO33PEHUSI O00YUYaIOIINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIC) OOIEHAYYHbIE TOHITHS, OTpaKaroIre
[EJOCTHOCTh HAYYHOM KapTUHBI MHUpa H CHEHUPUKY METOJO0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BELIECTBO, YHEPTHUs, SIBICHHUE, MPOIIECC,
CHUCTeMa, Hay4HbIA (paKT, MPUHIMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,
UCClieloBaHue,  HAONIOJeHHe,  HW3MEpPEHHe, HOKCIEPUMEHT H  JPYrux),
yHUBEpCAJIIbHbIC Y4eOHbIe JeHCTBHs (TO3HABaTElIbHBIE, KOMMYHHUKATHUBHBIC,

PErYJISTUBHBIE), o0ecreunBaroIme (dopmHpoBaHue (yHKLIMOHAIBHOM
IPAMOTHOCTH W  COLIMAJIBHOM KOMIIETEHIIMM OOYy4YaronIuxcsi, CIOCOOHOCTh
o0yuarouuxcs UCIIOJIb30BaTh OCBOEHHbIE MEXIUCHUIUIMHAPHBIE,

MHUPOBO33PEHUYCCKUE 3HAHWS W  YHUBEpPCAIbHBIC yYEOHBIE JICHCTBUS B
NIO3HABATEIBHON U COLIMATIbHOM ITPAKTHUKE.

MeranpenMeTHbie pe3yJbTaTbl OCBOCHHS IPOrpaMMbl CpPEIHEro OOIIero
00pa30BaHuUs TOJKHBI OTPaXKaTh:

OBaanenne YHHUBepPCATbHBIMHA Y4eOHbIMU NMO3HABATEIbHBIMU
AeCTBUAMM:

1) 6a30BbI€e JIOTHYECKHUE IeHCTBHA:

CaMOCTOATENTLHO  (OPMYJNIHMpPOBATH W AKTyalIM3UpOBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPHU OCBOCHUM 3HAHUW NTPUEMBI JIOTUYECKOT'0 MBIIUICHUS
(aHayn3a, CUHTE3a, CpaBHEHUSI, KilaccupuKaIuu, 0000IIEeH s ), PACKPbIBATH CMBICT
OMOJIOTUYECKUX TOHATUM (BBIIETSATH UX XapaKTEpHbIC NMPHU3HAKH, YCTAHABIMBATH
CBSI3U C IPYTUMH MOHSITUSIMH );

OMpENEeNsATh LEeNU JAeATEIbHOCTH, 3ajaBasi MapamMeTpbl U KPUTEPUU HX
JNOCTHKEHUS, COOTHOCUTD PE3YJIBTAThI ACSITENBHOCTH C IOCTABIEHHBIMH LIETISAMMU;

UCIIOJIb30BaTh OMOJIOTHYECKUE TTOHATHUS ISl OObsICHEHUSI (DaKTOB W SIBICHUU
YKABOU IPUPOJBI;

CTPOUTH JIOTMUECKHE PACCYXKJCHUS (MHIYKTUBHBIC, JIENYKTHUBHBIC, TIO
AQHAJIOTUM), BBISABIATH 3aKOHOMEPHOCTH U NPOTHUBOPEUHS B PpPaCcCMaTpPUBAEMBIX
SBJICHUSX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKIFOUCHUS;

MPUMEHSTh CXEMHO-MO/ICJIbHBIC CpelcTBa TUTSt MpeACTaBICHUS
CYILIECTBEHHBIX CBSI3€M U OTHOIICHUIN B M3y4aeMbIX OMOJOTHMYECKHUX OOBEKTaX, a



TaKK€  MPOTHUBOPEYMH  Pa3HOro  pOJa,  BBIABICHHBIX B Pa3JIMYHBIX
MH(POPMAIIMOHHBIX HCTOYHUKAX;

pa3palatrbiBaTh IUIAaH pelICHUs MPOOJIEeMbl ¢ YYETOM aHaiIM3a UMEIOLIUXCA
MaTepHAIbHBIX U HEMAaTEepUaAIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B IEATEIIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN IEATEIBHOCTH;

KOOPAMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBUSX  pEaIbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOECHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIIEHUH )KM3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEILCKIE eHCTBUA:

BJIaJIETh HAaBbIKAMU y4e€OHO-UCCIIEI0BATENLCKON U MIPOEKTHOM JeSITeTbHOCTH,
HaBbIKAMHU  pa3pelieHus MnpodjieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEIILHOMY IIOMCKY METO/I0B PEUICHUS IPAKTUYECKUX 3a/]1a4, [IPUMEH CHUIO
Pa3IMYHBIX METOJIOB ITO3HAHNS;

UCIIOJIb30BaTh pPAa3IWYHbIE BUABI JEATEIBHOCTH [0 IOJYYEHUIO HOBOIO
3HaHMSI, €r0 HWHTEPHpPETALMH, MNPEeoOpa3OBaHUI0O M NPUMEHEHUI0 B Yy4eOHBIX
CUTYalUsIX, B TOM YHUCJIE€ IPU CO3JaHUN YUYE€OHBIX U COLIMAIBHBIX IPOEKTOB;

dbopMUpOBaATh HAYYHBIN THUI MBIIUICHUS, BJIaJ€Th HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU NOHATUSIMU U METOJIAMH;

CTaBUTh M (HOpMYIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30oBaTEIbHOU
NEATENbHOCTH U KU3HECHHBIX CUTYalUsX;

BBISIBJISITE [IPUYMHHO-CJIEACTBEHHBIE CBSI3M W aKTyallM3MpOBAaTh 3ajady,
BBIIBUTATh TUIOTE3y €€ pelIeHUsl, HaXOAUTh ApryMEHTHl IJis J0Ka3aTelbCTBa
CBOMX YTBEP)KIICHMI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PEILICHHUS;

AQHAIM3UPOBATh IIOJYYEHHBIE B XOJE PEIICHHUs 3aJa4d  PE3yJIbTaTHhI,
KPUTHUYECKN OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3MPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

J1aBaTh OIIEHKY HOBBIM CUTYalUsIM, OLICHUBATh MPUOOPETEHHBIN OIBIT;

OCYILIECTBIATh LEJICHANIPABJICHHBIN MOUCK IEPEHOCa CPENCTB U CIIOCOOOB
JeUCTBUS B MPO(PECCUOHANBHYIO CPELY;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATENIbHYIO M MPAKTHYECKYHO OOJacTH
KU3HEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX NIPEIMETHBIX 00J1acTel;

BBIIBUT'aTh HOBBIE UJEH, MPEIIaraTb OPUTMHAIBHBIE MMOAXOJbl U PELICHMUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aJIbTEPHATUBHBIEC PEIICHUS.

3) pabora ¢c nunopmaunueii:

OPUEHTHPOBATHCS B PA3IMUYHBIX UCTOYHMKAX MHPOpMAIUH (TEKCTe y4eOHOTO
nocoOus, Hay4YHO-TIONMYJIAPHOM JUTEpaType, OHOJIOTMUECKHX CJOBapsAX U
CIpaBOYHUKAX, KOMIIBIOTEPHBIX 0Oa3ax JaHHbIX, B VIHTepHeTe), aHaIU3UpOBATh



UH(POPMAITUIO PA3IMYHBIX BUAOB U ()OPM MPEICTABIICHUS, KPUTUICCKH OIICHUBATh
€€ I0OCTOBEPHOCTh U HEMTPOTUBOPEUMBOCTH;

dbopMynHpoOBaTh 3aMpPOChl U MPUMEHATH PA3JTUYHbIE METOJbI MPU TIOUCKE H
otOope Ouonornueckoi MHMOpMaLMKM, HEOOXOIUMOM JJIsi BHIMTOJIHEHUS Y4EOHBIX
3ajady;

NpUOOPETaTh OMNBIT HCIOIB30BAHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO UCIOJIb30BAHUS PA3TNIHBIX
TTOMCKOBBIX CHCTEM;

CaMOCTOSITEIFHO ~ BBHIOMpaTh  ONTUMANBbHYIO  (OpMY  TNpEACTaBICHUS
Oouonornyeckor uHbopmaruu (cxeMbl, rpaduKy, TUarpaMMbl, TAOJHIIbI, PUCYHKH
1 Ipyroe);

UCTIONB30BaTh HAy4YHBIA S3BIK B KAdeCTBE CpEACTBa MpH pabore ¢
Ouojornyeckod HMHQPOpMalME: MPUMEHATh XUMHUYECKUe, (PU3NYECKHEe U
MaTEeMaTUYECKHUE 3HAKM U CUMBOJIBI, (HOpMYJbl, aOOpeBHATYpYy, HOMEHKIATYpY,
UCTOIB30BaTh M MpeoOpa3oBhIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPENCTBa
HaTJISTHOCTH,

BJIAJ€Th  HABbIKAMM  pACIO3HABaHUS M 3alUThl  WHGpOpMAaINH,
UHPOPMAITMOHHON 0€30MacCHOCTH TUYHOCTH.

OgyajeHne yHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU J1€HCTBUSIMM:

1) ob1eHme:

OCYHIECTBIISTH KOMMYHUKAIIMK BO BCeX cepax KU3HU, aKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WJIM JUCKYCCHUU TO CYIIECTBY OOCYX/IaeMOW TeMmbl (YMEHHE 3a]1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXJICHHUS OTHOCHUTEIHHO BBITIOJHECHHUS TpeiaraeMon
3a/1au, YUUTHIBATh MHTEPECHI W COTJIACOBAHHOCTH IMO3UIIMNA APYTMX YYaCTHHUKOB
JManora Win JUCKYCCUN);

pacmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHWS, MOHUMATh 3HAYEHUE
COIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHUS KOH(JIUKTHBIX CHUTYaIUH,
YMETh CMSTYATh KOH(JIMKTBI U BECTH ITEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CIIOCOOaMM OOIIEHUS U B3aUMOJEHCTBHUSA, MOHUMATH
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIEHNE K COOECETHUKY
U B KOPPEKTHOU (hopme GOpMyIHpOBATH CBOU BO3PAKEHUS;

pPa3BEPHYTO U JOTMYHO H3JIaraTh CBOK TOYKY 3PEHUS C HCIIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAs eI TeJIbHOCTh:

MOHUMATh M HCIIONH30BaTh MPEUMYIECTBAa KOMAaHIHON W WHIWBHIYaTbHOU
paboThI MPU PELICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTD
NPUMEHEHUS TPYNIOBBIX (POPM B3aUMOJICHCTBUS MIPU PEIICHUH Y4eOHOMU 3a/1auu;

BBIOWpAaTh TEMAaTUKy M METOJbI COBMECTHBIX MEHUCTBHUHA C Y4ETOM OOIIUX
MHTEPECOB M BO3MOKHOCTEH Ka)KJI0TO YieHa KOJUIEKTHBA,



NpPUHUMATh  II€JIM  COBMECTHOM  JCSATEIbHOCTH, OpPraHU3OBBIBATH U
KOOPJMHUPOBATh JEUCTBUS TO €€ JOCTH)KEHHIO: COCTaBJIATh IUIAH JEUCTBUM,
pacmpeneisTh poiu ¢ Y4ETOM MHEHUM Y4YaCTHHUKOB, OOCYXKIAaTh PE3YJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAauyeCTBO CBOEr0 BKJIAJAa M KaXJIOr0 yYaCTHHKAa KOMaH/bl B
001l pe3yabTar Mo pa3padoTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE TIPOEKTHI, OLEHHUBATh HUAEH C TMO3UIMU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKONU 3HAYUMOCTH;

OCYUIECTBJISTh IO3UTUBHOE CTPATETHUYECKOE TOBEACHUE B PA3IMYHBIX
CUTYaIMSIX, IPOSBIIATh TBOPYECTBO U BOOOpaKEHNE, ObITh MHUITUATUBHBIM.

OByajeHNe YHUBEPCAIbHBIMH PeryJIsTHBHBIMH eHCTBUSMMU:

1) camoopraHu3anmsi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS JUIsl BBISBICHUS MpoOJIeM M HX
pElIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYaIUsIX;

BBIOMpAaTh HAa OCHOBE OWOJOTWYECKMX 3HAHUU II€TIEBBIE W CMBICIOBBIC
YCTAHOBKHU B CBOMX JICHCTBUSIX M MOCTYIKAaX MO OTHOIIEHUIO K YKUBOUW MPUPOJIE,
CBOEMY 3/I0POBBIO U 3I0POBbIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh MMO3HABATENIbHYIO NIESITEIbHOCTD, BBISBIATH
npoOJeMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIEC 3aJjauyu B 00pa3oBaTEIbHON
NEeSATeIbHOCTU U )KU3HEHHBIX CUTYaIlUsX;

CaMOCTOSITENILHO COCTABJISITH IUIAH  pEIIeHHs Npo0ieMbl C  y4ETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M IIPEATIOYTCHU;

JaBaTh OLICHKY HOBBIM CUTYAallUsM;

pacuupsTh paMKy y4eOHOI0 MpeMeTa Ha OCHOBE JIMUHBIX TIPEATOUYTECHHM;

JieNiaTh OCO3HAHHBIA BBIOOpP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pELICHHUE;

OIICHUBAThH IPHUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TIPOSBICHUIO HIMPOKOW JPYAUIUU B
pa3HbIX 00JIaCTAX 3HAHWUM, TMOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTENbHBIM U
KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYAaIlUsiIM, BHOCUTh KOPPEKTHBBI B JIEATEIbHOCTD,
OILICHMBATh COOTBETCTBHE PE3Y/IHTATOB IIEIISM;

BIAJCTh HABBIKAMHM  TIO3HABAaTEIhHOW  pEQUIEKCUU KaK  OCO3HAHUSA
COBEpIIAEMbIX JICUCTBUM UM MBICIUTENBHBIX MPOLECCOB, HX pPE3YJIbTaTOB U
OCHOBAaHMM, MCIOJB30BaTh MPUEMBI PeQUIEKCUU Il OLEHKU CUTYallMH, BbIOOpa
BEPHOI'O PELICHUS;

yMETh OILICHUBAaTh PUCKH W CBOEBPEMEHHO NPUHUMATH PEHICHUS MO0 HX
CHIKEHHUIO;



IPUHUMATh MOTHBbI M apryMEHTbl JPYrMX MpPH AHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE CeOsl M IPYTUX:

OpPUHUMATh Ce0sl, IOHUMAasi CBOM HEJJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBbI M AapryMEHTbl JPYIMX M[pPH AHAIU3E PE3YIbTATOB
NEeATEIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JAPYTUX HA OLIUOKU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MHUP € IO3ULMU APYTOro YEIOBeKa.

NPEJAMETHBIE PE3YJIBTATBI

[Ipeamernsie pe3ynbrarbl ocBoeHUs nporpammbl COO mno Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crieruduyeckue s yueOHoro npeamera «buomnorus»
Hay4yHbI€ 3HAHUS, YMEHUS U CIOCOObI IEHCTBUI 10 OCBOEHUIO, HHTEPIPETALUU U
npeoOpa3oBaHUIO0 3HAHUW, BUJBI I€ATEIBHOCTH MO MOJYYEHUIO HOBOI'O 3HAHUA U
NPUMEHEHUIO 3HAHUN B PA3IMUHBIX y4EOHBIX CHUTyalUsiX, a TAKK€ B PeaJIbHbIX
KU3HEHHBIX CHUTYalMsIX, CBSI3aHHBIX ¢ Ouonorueil. B mporpamme mnpeamerHble
pe3yNbTaThI MPEICTaBICHBI M0 TOAAM 00yUYEHHUSL.

[IpenmeTHbIe pe3yNbTaThl OCBOECHHS ydueOHOro npeamera «buonorus» ¢ 10
Kjlacce NOMKHBI OTPaXKaTh:

c(hOpMHPOBAHHOCTh 3HAHUNA O MECTE U POJU OUOJIOTUU B CHCTEME HAYYHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHpPOBAaHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOW KAPTHHBI MUpPa M HAy4YHOIO MHMPOBO33PEHHs, O BKIAJE POCCUUCKUX M
3apyOEKHBIX yU€HBIX-OMOJIOTOB B pa3BUTHE OHOJOTWH, (QPYHKIMOHAIBHOU
TPaMOTHOCTH Y€JIOBEKA JJIsSl PELICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpBIBaTh COJIEp)KaHWE OWONIOTUYECKUX TEPMHUHOB M TOHSITHMA:
KU3Hb, KIJIETKA, OpraHu3M, Meradonu3M (OOMEH BEIIECTB W MpeBpalicHue
SHEPrumn), rOMeocTa3 (caMoperyssilus), ypOBHEBasi OpraHu3alusl KUBBIX CHUCTEM,
CaMOBOCIPOU3BeIeHUE (PENPOAYKIIHSI), HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHUE Wu3JaraTb OHOJOrHYecKHe Teopuu (KJIeTouHas, XpPOMOCOMHas,
MyTallMOHHAsA, IIEHTpajbHas JOrMa MOJIEKYJsIpHOM Ouonoruu), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 meHTpax MHOTO0Opasusi u
MPOUCXOXKAEHUS KyIbTYpHBIX pacTeHuid H. V. BaBuiioa), onpenensaTh rpaHUlbl
UX MPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHHE BIAJIETh METOJaMU HAYYHOTO MO3HAHUS B OUOJIOTUU: HAOIIOICHUE U
OIMCAHUE XUBBIX CUCTEM, IIPOLIECCOB M SBJICHUM, OpPraHU3alus U IIPOBEACHUE
OMOJOTMYECKOrO0  3KCHEPUMEHTA,  BBIABMKEHUE  THMIOTE3bl,  BBISBICHHUE
3aBUCUMOCTH MEXIY MCCIEAYEMbIMH BEIIMYMHAMHU, OOBSICHEHHE TMOIYYEHHBIX



pe3yNbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSTHM, TEOpUW M 3aKOHOB, YMEHHUE
JIeNIaTh BHIBOJbI HA OCHOBAHUU TIOJYYEHHBIX PE3YyIbTaTOB;

YMEHHUE BBIACIATh CYIIECTBEHHBIE MPU3HAKH BUPYCOB, KIETOK MPOKAPHOT U
AYKapuoT, OJHOKIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
POLIECCOB: OOMEHa BELIECTB U MPEBpALICHUS] YHEPIrUU B KIETKe, (HOTOCHHTE3A,
IUITACTUYECKOr0 M DJHEPreTUYecKoro oOMEHa, XEMOCHHTE3a, MHTO3a, Meilo3a,
OIUIOJOTBOPEHUS, PAa3MHOXKEHHUS, WHIUMBHUIYaJbHOI'O Pa3BUTUSI OpraHU3Ma
(oHTOTrEHE3);

yMEHUE MPUMEHATH MOJTYYEHHBbIE 3HAHUS JJI1 OOBSICHEHUS OMOJIOTMYECKUX
IIPOLIECCOB U SIBJICHUM, JUISl NIPUHATUSA MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOU
KHU3HU C LeJbl0 oOecrieueHuss 0e30IacHOCTH CBOETO 3J0pPOBbS U 3/I0POBBS
OKpPYXAaIOLUX JI0eH, COOI0/IEHUS. HOPM IPaMOTHOI'O MOBEICHUS B OKPYXKarolen
OPUPOAHON cpelle, MOHUMaHUE HEOOXOJUMOCTH MCIOJIb30BAHUS JIOCTHXKEHHM
COBPEMEHHOM ounonoruu u OMOTEXHONOTUM  JI1  PalMOHAIBHOTO
IPHUPOIOIIOIb30BAHUS;

YMEHUE peniaTb 3JE€MEHTapHble TE€HETMYECKHME 3aJaud Ha MOHO- U
TUTHOPUAHOE CKpEIIMBaHWE, CIIETUVICHHOE HACJIeq0BaHUE, COCTaBIATh CXEMbI
MOHOTHOPUTHOTO CKPEUIMBAHUS JJIA MPEJCKa3aHusl HACIEIOBaHUSI MPU3HAKOB Y
OpPraHU3MOB;

YMEHHUE BBINONHATh JA0OPAaTOPHBIE U MPAKTUUYECKHE pabOThl, COONIOAATH
npaBujia Ipu padbore ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTUYECKH OIICHUBATh M HWHTEPIPETUPOBATH HHGOPMAIHIO
OMOJIOTMYECKOIO  COJAEPKAHMSI, BKIIOYAIONIYIO IICEBJIOHAYYHbIE 3HAHUS W3
Pa3IMYHBIX UCTOYHUKOB (CpEeACTBAa MAacCOBOM MH(OpPMALMU, HAYUYHO-TIOMYJISPHbIE
MaTepHalibl), STUYECKHUE aCIEKThl COBPEMEHHBIX HCCIEIOBaHUM B OHOJIOTUH,
MEIULIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3[aBaTh COOCTBEHHBIE IHCHMEHHBIE M YCTHBIE COOOIICHHUS,
000011as1 OMOJIOTHYECKYI0 MH(GOPMAILIUIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUIHBIN anmnapaT OMOJIOTUH.

[IpenmerHble pe3yiabTaThl OCBOEHUS ydeOHoro mpeamera «buomnorus» ¢ 11
K1acce JOKHBI OTPAXKATH:

c(hOpMHPOBAHHOCTh 3HAHUNA O MECTE U POJIU OUOJIOTMU B CUCTEME Hay4YHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHHMU COBPEMEHHOM €CTECTBEHHO-
HAy4YHOM KapTHHBI MHpAa U HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE€ POCCUUCKHUX U
3apyO€KHbIX y4YEHBIX-OMOJIOTOB B pa3BUTHE OHONOTMHM, (PYHKIMOHATIBLHOU
I'PaMOTHOCTH YeJIOBEKa JJIS PElICHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpBIBATh COJEpPKAHHE OMOJOTMYECKHX TEPMHUHOB W TIOHSTHIA:
BUJI, TIOMYJISINSA, TeHOGOH I, IBOJIONHNS, JABMKYITUE CUIBI ((PaKTOphI) HIBOIIOINH,
IPHUCIIOCOOJIEHHOCTh OPraHrW3MOB, BUI000pa30BaHUE, HKOJIOTHYECKUE (DAKTOPHI,



HKOCHCTEMa, TMPOJYIEHTHI, KOHCYMEHTBI, PpEAYLEHThl, I[eNd TMHTaHus,
AKOJIOTHYECKas upamuaa, OuoreoreHos, ouocdepa;

yMEHHE WH3/IaraThb OHOJOrMYEecKHe Teopuu (IBONIOLMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs OHBOJIIOLMHU), 3aKOHbI M 3aKOHOMEPHOCTHU
(3apogsimieBoro cxonactsa K. M. bapa, uepenoBaHusi riaBHBIX HalpaBiIeHUH U
nyreit sBomonuu A. H. CeseprioBa, yuenus o 6mochepe B. U. Bepnaackoro),
OIpENENATh TPAaHUIIBl X IPUMEHUMOCTH K JKUBBIM CHCTEMaM;

yMEHHE BIAJE€Th METOJAMU HAYYHOTO MO3HAHUS B OMOJOrUU: HAOIIOEHUE U
OIHMCaHWE JKUBBIX CHCTEM, TPOIIECCOB U SIBICHUH, OpraHU3alys M MPOBEICHUE
OMOJIOTMYECKOr0  HKCIIEPUMEHTa,  BBIABM)KEHHWE  THMIIOTE3bl,  BBISABIICHUE
3aBUCHUMOCTH MEXAY HCCIEAYEMbIMH BEIUYMHAMHU, OOBSICHEHHE IMOMYyUYEHHBIX
pe3yNbTaTOB, MCIOJIH30BAaHHBIX HAYUYHBIX MOHSATHH, TEOPUH W 3aKOHOB, YMEHHE
JIeJIaTh BBIBOJbI HA OCHOBAHUU MOJYYEHHBIX PE3YyIbTaTOB;

YMEHHUE BBIICIATh CYIIECTBEHHbIC MPHU3HAKK CTPOCHUS OHOIOTHYECKUX
OOBEKTOB: BHUJOB, TOMYJIALWNA, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOreolleHO30B M JKOCHUCTEM, OCOOEHHOCTH IMpPOLIECCOB: HACIEICTBEHHOMN
U3MEHUYMBOCTH, €CTECTBEHHOTO OTOOpa, BUA000pPA30BaHUS, MPUCIOCOOIEHHOCTH
OpPraHHU3MOB, JIEHCTBUS SKOJIOIMUECKHX (DaKTOPOB Ha OpraHU3Mbl, IEepeHoca
BEIIECTB M TOTOKAa SHEPrUM B DKOCHUCTEMAX, AHTPOMOTCHHBIX HW3MEHEHUH B
AKOCHCTEMaX CBOEW MECTHOCTH, KPYroBOpPOTa BEUIECTB U OHMOr€OXUMHYECKUX
IIUKJIOB B Onocdepe;

YMEHHUE NPUMEHSATh MOJYyYEHHbIE 3HAHUS Al OOBSICHEHUS OMOJIOTMYECKUX
IIPOLIECCOB M SIBIICHUM, JUISl NPUHATHSA NMPAKTUYECKUX PELIEHWH B IOBCEIHEBHOU
KU3HU C LEJIbl0 obecneyeHusi Oe30MacHOCTH CBOErO 370pOBbS M 370POBBS
OKPYXAaIOIUX JII0eH, COOTI0/IEHNs HOPM IPAMOTHOTI'O MOBEJICHUS B OKPYKAIOIIEH
OPUPOJHON Cpeae, MOHMMAaHHE HEOOXOJUMOCTU HCIOIb30BaHUS JTOCTHKEHHIM
COBPEMEHHOW OMOJIOTMH JIJIs1 PAllMOHAIIEHOTO TPUPOAOIIONb30BaHHS;

yMEHHUE pellaTh 3JeMEHTapHble OMOJIOrHYEeCKre 3aJa4M, COCTABISITh CXEMBI
NepeHoca BEIECTB U SHEPTUU B SKOCHUCTEMaXx (LIeTH MUTAHMUS ),

YMEHHUE BBITIONHATH JTAOOPATOPHBIE W TPAKTUYECKHE PabOTHI, COOIIOAATH
npaBujia pu padboTe ¢ ydeOHBIM U JJabOpaTOPHBIM 000PYIOBAHHUEM;

yMEHUE KPUTUYECKH OIICHMBAaTh M HWHTEPHPETUPOBATh HUHQPOPMALIUIO
OMOJIOTUYECKOTO  COJEPKaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHHUKOB (CpEeICcTBa MaccOBOW MHGOpPMAIIUU, HAYYHO-TIOMYJISIPHBIE
MaTepHalibl),  paccMaTpuBaThb  IJI00ANbHBIE  JKOJOTMYECKHME  MPOOJIEMBI
COBPEMEHHOCTH, (DOPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHHE CO3[aBaTh COOCTBEHHbIE IHMCBMEHHBIE M YCTHBIE COOOIIEHUS,
0000m1asi OMOIOrNYecKy0 MH(OpPMAIMIO U3 HECKOJIBKUX HCTOUYHUKOB, TPAMOTHO
UCTIOJIh30BaTh MOHATUIHBIN anmapat OMOIOTHH.



TEMATUYECKOE INTAHUPOBAHUE
10 KJIACC

KoanuecTBo 4acoB

HaumenoBanmue

Ne KonTpo
pa3esioB U TeM

n/n Bcero JIbHbIE

MPOrpaMMbl

padoTbI

IIpakTuy
ecKHe
padoTbI

JJIeKTPOHHbIE
(uu¢posbie)
o0pa3oBaTe/ibH
ble pecypchl

(I)OpMI)I peajin3anuu BOCMMUTATEJIBHOI'O
noTreHumaJg Ia pa3IleJ'la/TeMl)I

Buomnorus kax
HayKa

0.5

POII
https://resh.edu.ru

/

noOyXJIeHre 00yJaronInxcsi COOII0AATh HA YPOKe
OOIIETTPUHATBIE HOPMBI TTOBE/ICHUS, IPaBUiIa
OO0IIEHNUs CO CTapIIUMHU (IIe1arornyecKuMHU
paboOTHUKAaMHU) ¥ CBEpPCTHUKAMU (00yJaroIuMHucs ),
NPUHIMIB] Y9eOHOH TUCIUITIMHBI U
CaMOOpraHu3alluy; * IPUBJICUYCHIE BHUMAHUS
o0yyaromuxcs K HEHHOCTHOMY acleKTy N3y4aeMbIX
Ha ypoKax SIBJICHUH, UCIIOJIb30BAHNE
BOCTIMTATEILHBIX BO3MOYKHOCTEH COJIEpIKaHHS
paszzena uepes mo00p COOTBETCTBYIOIIUX
YIPaKHEHHH; * BKIIOUEHHE B YPOK UI'POBBIX
HpoLETyp, KOTOPbIE IOMOTal0T MOAECPKATh
MOTHUBALMIO 00YYAOLINXCS K TOJTY4YEHUIO 3HAaHUMH,
HaJIQ)KMBAHUIO TIO3UTUBHBIX MEKITMIHOCTHBIX
OTHOIIICHUH B KJIacce, IOMOTal0T YCTAHOBJICHHUIO
no0poskenaTenabHoil aTMmochepbl BO BpeMs ypoka

Kussie
CUCTEMBI U UX 1
OpraHu3aIus

POII
https://resh.edu.ru

/

* BKJIFOUCHHE B YPOK UTPOBBIX MPOIETYp IS
HOAJICPXKAHUS MOTHUBAIMN O0YUJarOIIUXCS K
MOJTYYCHUIO 3HAHWIA; * TPUMEHEHUE Ha YPOKE
MHTEPaKTUBHBIX (POPM pabOTHI C 00YUAIOIIMMUCS:
UHTEJUIEKTYaIbHbBIX UTP, CTUMYJIHUPYIOLINX
TI03HABATEIbHYIO MOTHBAIMIO 00yYarOIINXCs;
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IPUMEHEHHE TPYIIIIOBOM pabOoThI WK pabOoTHI B
napax, KOTOpbIe y4aT 00y4aroInuXcs KOMaH/IHOW
paboTe 1 B3aUMOJCHCTBHUIO C IPYTUMHU
00y4JarmuMucs

XUMuIecKul
COCTaB U
CTpOECHUE
KJIETKU

KuszuenesrenopH
OCTb KJIETKHU

POII
https://resh.edu.ru
/

bubauoreka
LHOK
https://m.edsoo.ru

[7f41c292 POIII
https://resh.edu.ru

/

* [IPUBJICYEHUE BHUMAHUsI 00yUYaIOIUXCS K
[ICHHOCTHOMY aCIIEKTy U3y4aeMbIX Ha YPOKax
SIBIICHH, UCTIOJIb30BAaHIE BOCTIMTATEIILHBIX
BO3MOXHOCTEH COJEpKaHUA pa3Jiena yepes noaoop
COOTBETCTBYIOILIUX YIPAKHEHHIA; ® BKIIOUECHHUE B
YPOK UI'POBBIX ITPOLIEAYP, KOTOPbIE TOMOTAOT

O/ iep>KaTh MOTHBALIMIO O0yJaroIuxcs K
TIOJTYYEHUIO 3HAHWH, HaJTA)KUBAHUIO TIO3UTHBHBIX
MEXJIMYHOCTHBIX OTHOILIEHUH B KJIacce, IOMOTaloT
YCTaHOBJICHUIO JJOOPOKeNIaTeIbHOM aTMoc(hepbl BO
BpeMs ypoKa

* IPUMEHEHHE IPYNIOBON pabOTHI MK PabOTHI B
napax, KOTOpble ydaT 00ydJaronuxcsi KOMaHIHON
paboTe 1 B3auMOJICHCTBHUIO C IPYTUMHU
o0yJaromuMucst; * NoO0yx/1eHHue 00yJaroLIXCs
co0JII0/1aTh Ha YPOKE OOMICTIPUHSTHIE HOPMBI
MIOBEJICHHSI, TIPAaBMIIa OOIICHHUS CO CTAPIIUMH
(memarornyeckMMu pabOTHUKAMM) M CBEPCTHUKAMH
(oOyuaronmucs ), IPUHLIHUIBI y4eOHOM
JUCLUIUIMHBI U CAMOOPTaHU3aIMK; * TIPUBJICYCHHE
BHUMAaHHUs 00y4aroImuxcs K LEHHOCTHOMY acCeKTy
M3y4aeMbIX Ha YpOKax SIBJICHUH, NCIIOIH30BAHHE
BOCIIUTATEIILHBIX BO3MOXXHOCTEH COJIEpIKaHHS
pazzena yepe3 moadop COOTBETCTBYIOIIUX
YIPaKHEHWH; * BKIIOUEHHE B YPOK UI'POBBIX
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HpoLEeIyp, KOTOPbIE IOMOTal0T NOAEPKATh
MOTHBAIIMIO 00y4YaIOUIUXCs K MOJTYYeHUIO 3HAHUH,
HaJIAKUBAHUIO TO3UTUBHBIX MEKIMUYHOCTHBIX
OTHOILIEHUH B KJIacce, IOMOTaloT YCTaHOBJICHUIO
n00pokenIaTeabHO aTMochepbl BO BpeMs ypoKa;

PasmHOXeHue U

* BKJIIOUEHHE B YPOK UTPOBBIX MPOLIETYpP, KOTOPHIE
MOMOTAIOT MOJJIEPKaTh MOTUBALIUIO 00 yJAIOITIXCSI
K MOJYYEHUIO 3HAaHUH, HATAXKUBAHUIO MO3UTHUBHBIX

POIII MEXJIMYHOCTHBIX OTHOIIICHUM B Kjlacce, IOMOTaloT
WHUBUTYJIBHO .
e passiTHe 1 https://resh.edu.ru | ycCTaHOBIEHUIO AOOpPOXKEIATENbHON aTMOChEPHI BO
"
[ BpeMsl YpOKa; * IPUMEHEHHE IPYNIOBOI paboThI
OpraHU3MOB
WM paboThl B apax, KOTOPbIE y4aT 00ydaromuxcs
KOMaHIHOW paboTe M B3aMMOJICUCTBHIO C IPYTHMHU
00y4JarmuMucs
* IPUBJICUCHUE BHUMAHUS 00y4arONIMXcs K
LIEHHOCTHOMY acCIeKTy N3y4aeMbIX Ha ypoKax
SBJICHUH, UCII0JIb30BAHUE BOCIIUTATEIbHBIX
Hacnencreenno PSIIT BO3MOXHOCTEH cojiepkaHus y4eOHOro mpeaMeTa
CTb U yepes3 AEeMOHCTPALINIO0 00yYaroIUMCs IPUMEPOB
1.5 https://resh.edu.ru P P Y prvep
U3MEHYMBOCTh / OTBETCTBEHHOTI'O, TPa’KJAHCKOI'O IMOBEICHUS,
OpraHU3MOB ) IPOSIBJICHUS YEJIOBEKOJII00US U 100pOCEepAEUHOCTH,
yepe3 noAdO0p COOTBETCTBYIOIINX TEKCTOB IS
YTEeHHUSI, 3a/1a4 JIJISl PEIICHHsI, TPOOIEMHBIX
CUTYyaIui a7si o0CyKIeHUS B Kiacce
* IPUMEHEHHUE Ha YPOKE UHTEPAKTUBHBIX (POPM
Cenekuus P M P Gop
POIII paboThl ¢ 00yUaAOIUMUCS : HHTEJUIEKTYaIbHBIX UTD,
OpraHU3MOB.
Octo https://resh.edu.ru CTUMYJIIUPYIOIIUX TO3HABATEIBbHYIO MOTHBALIUIO
BbI
[ o0yyaromuxcs; * IpUMEHEHNE TPYHIOoBON paboThI
OMOTEeXHOJIOTUU } e > * 1P 124 P

nin pa6OTLI B I1apax, KOTOPLIC y4UaT O6y‘{aIOH_II/IXC$I
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KOMaHTHOW paboTe U B3aUMOJICHCTBHUIO C IPYTUMHU
00yJaroNMMHCs; * MOOYKAeHUE 00YJarOTITIXCSI
COOITIOIATh HA YPOKE OOIIETIPUHATHIC HOPMBI
IMMOBCACHMA, IIpaBUJIa 06IJ_ICHI/ISI CO CTapmmmMu
(memaroru4eckuMu pabOTHUKAMU) H CBEPCTHUKAMU
(oOy4JaroIMMuCs ), TPUHIIAITBI y4eOHOM
JAUCHOUIITIMHBL U CaMOOpTraHUu3alun

¢ BKIIFOYCHUC B YPOK UT'POBLIX MPOLECAYP, KOTOPBIC
IIOMOT'aroT MOAACPKATH MOTUBAIIUIO 06yqa101u1/1x051

POIII N
PesepBHOE 2 K TIOJIy4CHHUIO 3HAHUH, HaJTA)KUBAHUIO TIO3UTHBHBIX
1 https://resh.edu.ru .
BpeMs / MEKJINYHOCTHBIX OTHOIICHUH B KJIACCE, TIOMOTAIOT
) YCTaHOBJIEHUIO I00pO’KETaTeNIbHOM aTMOC(EpPHI BO
BpeMsl ypoka
OBLIEE
KOJIMYECTBO 34
YACOB I10

[TPOTPAMME



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

11 KVIACC

Ne i/

HaumenoBanue
pa3ziesioB u TeM
NMporpamMmbl

KoaunuyecTBo yacoB

Bcero

KoHTpoibHbIe
padoTbI

IIpakTHyeckune
padoThI

DJIEeKTPOHHBIE
(undposbie)
o0pa3oBaTejibHbIE

pecypcbl

Dopmbl peau3anum
BOCIIMTATEIbHOI0 IOTEHIMAJIA
pa3aeJia/TeMbl

OBOJIOAOHHAS
ouonorus

POIII
https://resh.edu.ru/

* IPHUBJICYCHNUE BHUMAHUS
00yyaromuxcs K IEHHOCTHOMY
ACTEKTY M3Y4aeMbIX Ha ypoKax
SIBJICHUH, HCII0JIb30BaHHE
BOCIIUTATEILHBIX BO3MOYKHOCTEH
cojiepKaHus yaeOHOTo MpeameTa
Yyepe3 AeMOHCTPAIINIO
o0yyaromumcs IpUMEpPOB
OTBETCTBEHHOT0, I'PaKIaAHCKOT'O
TIOBEJICHHUSI, IPOSIBIICHUS
YeJIOBEKOIIOOUS U
JI0OpOCEPICUHOCTH, Yepe3 moadop
COOTBETCTBYIOINX TEKCTOB JJIs
YTEHUS, 3a]1a4 JIsl PEIICHUS,
pOOJIEMHBIX CUTYaIUH JIJIs
00CyXIeHus B KJlacce;
NpUMEHEHHE Ha YPOKe
MHTEPAKTUBHBIX ()OpM pabOTHI C
00y4JaroIuMuUCS:
WHTEJUICKTYaJIbHBIX UTP,
CTHUMYJIUPYIOIINX ITO3HABATEIHHYIO
MOTHUBALIUIO 00 yYaIOIIUXCS; *
IpUMEHEHHE TPYNIIOBOI paboThI



https://resh.edu.ru/

WM paboThl B Mapax, KOTOPbIE y4at
0o0ydJaronuxcsi KOMaHIHOM paboTe
Y B3aUMOJICUCTBUIO C APYTUMHU
00y4JaroumMucH;

Bo3zaukHoBeHue u
pa3BUTHE KU3HU
Ha 3emiie

0.5

POIII
https://resh.edu.ru/

* OOyX/IeHne 00yUaroIuXCcs
co0JII01aTh Ha YPOKE
OOIIETIPUHATHIC HOPMEBI TIOBEICHUS,
IpaBuJia OOLIEHUS CO CTAPLUIMMHU
(megarorn4eckuMu pabOTHUKAMU) U
CBEpCTHHUKAMU (00yUJarOIUMHKCS ),
MPUHLUIBI Y4eOHOM TUCIUIUINHBI U
CaMOOpTaHU3allNH; * IPUBJICUCHHUE
BHUMAaHUS 00y4YaIOIIUXCsl K
[IEHHOCTHOMY aCIeKTy U3y4aeMbIX
Ha ypOKax SIBJICHUH,
WCTIOJIb30BaHUE BOCITUTATEIBHBIX
BO3MOKHOCTEH COJIEpKaHUA
pazziena uepes noaoop
COOTBETCTBYIOIIUX YIPaKHEHUI;
BKJIIOUEHUE B YPOK UTPOBBIX
poueayp, KOTOpbIe TOMOTaloT
NOJIePKaTh MOTHBAIIHIO
00y4aromuxcst K MoJIy4eHHIO
3HAHMH, HaJaXKMBaHUIO
MO3UTUBHBIX MEKITMYHOCTHBIX
OTHOIIICHUH B KJacce, IOMOTal0T
YCTAHOBJICHHIO TOOPOKeTaTeIbHOM
aTMoc(epbl BO BpeMs ypoka

Opraausmsl 1

POII

¢ BKIIFOYCHUEC B YPOK UT'POBBIX



https://resh.edu.ru/

OKpYyKaroIas
cpena

https://resh.edu.ru/

IpoUeAyp JUIsl TOAAEePKAHUS
MOTHBAIIMH 00YJAFOIIUXCS K
MOJTYYEHUIO 3HAHUH; * IPUMEHEHUE
Ha YpOKE MHTEPAaKTUBHBIX (hopM
paboThI ¢ 00yJarOIUMHUCS:
WHTEJJICKTYyaJIbHBIX UTD,
CTUMYJTHPYIOIINX TTO3HABATCIIEHYIO
MOTHBALIUIO 00 yUaIOIIUXCS; *
MPUMEHEHUE TPYIIOBON PabOTHI
WM paboThl B Tapax, KOTOPhIE y4at
o0ydJaronxcsi KOMaHIHOUM paboTe
Y B3aUMOJIEVCTBUIO C APYTUMH
00yJarouMucs

CooOmrecTBa u
3KOJIOTAYECKUE
CUCTEMBI

POIII
https://resh.edu.ru/

* BKJIFOUCHHE B YPOK UTPOBBIX
pOLEAYp JUTSl TOAACPKAHUS
MOTHBAIIMH 00YJAFOIINXCS K
MIOJIY4ECHUIO 3HAHU; * IPUMEHEHUE
Ha YpOKE MHTEPAKTUBHBIX (hopM
paboThI ¢ 00yJarOIUMHUCS:
WHTEIJIEKTyalbHBIX UTD,
CTUMYJIHPYIOIINX O3HABATEIbHYIO
MOTHUBALIUIO 00 YyUaIOIIUXCS;
MPUMEHEHUE TPYIIOBON PabOTHI
wiu paboThl B Tapax, KOTOPhIE y4at
o0ydJaronxcs KOMaHIHOHM paboTe
U B3aUMOJICHCTBHIO C JPYTUMU
00yJaronuMucs

PesepBHOE Bpems

POIII
https://resh.edu.ru/

¢ MCIIOJIb30BAHUC BOCIIUTATCIIbHBIX
BO3MOKHOCTEH COACPIKaHUA TCMbI



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

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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yepes nNoJ00p COOTBETCTBYIOLIMX
3a7a4 /ISl pEIIeHUs; * BKIIOUCHHE B
YPOK UI'POBBIX MPOLEAYP AJIS

o iep>KaHusl MOTHUBAIIUN
00y4aromuxcst K MoJIy4eHHIO
3HAHUI{; * IPUMEHEHNE Ha YPOKe
MHTEPAaKTUBHBIX (pOopM paboTHI ¢
00yJaroUMMUCS:
MHTEJUICKTYaJIbHbBIX UTD,
CTUMYJIUPYIOIINX [TO3HABATEIbHYIO
MOTHUBALMIO 00YJaIOUIUXCS; *
NpUMEHEHHE TPYNTIOBOI paboThI
WK pabOTHI B TIapax, KOTOPbIE yyaT
oOyyaromuxcst KOMaHIHOM paboTe
U B3aUMOJICHCTBUIO C JPYTUMHU
00yJaroumMucs;




HOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
Ne KonnuectBo yacos
n | Tema ypoka Konrpoabn | IIpakTnuyeckue
/ Beero bie padoThl | PpadoTHI
n
1 buonorus B cucteme Hayk 1
5 MeTtoapl mo3HaHus kuBoW Tpuposl. [IpakTrnueckas padora Ne 1 «cmonas3oBanue 1 05
Pa3IUYHBIX METOJIOB IPU U3YUYE€HUU OMOIOTMUECKUX 00BEKTOBY '
3 Bxopanast konTpospHas pabota 1 1
4 XumHueckuil coctaB KJIeTkH. Bosa 1 MuHepaibHble cou 1
5 VrueBonsl. JInnmael 1
6 benku. CoctaB u cTpoeHue OeIKoB 1
7 depmeHThI — OHosornyeckue karanuzatopsl. JlJabopatopHas padora Ne 1 «M3yuyenue 1 05
KaTaJUTHYECKON aKTUBHOCTU ()ePMEHTOB (Ha MpUMEpPE aMUIa3bl WM KaTalasbl)» '
8 Hyxnennoselie kucinotel. ATO
9 Hcropust u meToabl nzydenus kiuetku. Kiierounas teopus
10 | Kierka Kak en0CTHAs KHUBask CUCTEMa
Crtpoenue sykapuoTndeckoi kietku. Jlaboparopnas padota Ne 2 «M3yueHnue cTpoeHus
11 KJIETOK pAaCTEHHM, dKUBOTHBIX, TPUOOB U OaKTepuil 0] MUKPOCKOIIOM Ha TOTOBBIX 1 0.5
MUKpOIIpenaparax 1 ux OIucaHue»
12 OOMeH BemecTB WId METaboII3M 1
13 ®dorocuHTe3. XeMOCUHTE3 1
14 DHepreTuyeckuii oOMeH 1
15 | JKusuHenHnsblil nuki kneTku. Jlenenue kietku. Muro3. JlabopaTopHas padora Ne 3 1 0.5




((Ha6JHO,Z[eHI/IC MHTO34a B KJICTKaX KOHYMKAa KOPCIIKa JTyKa Ha 'OTOBBIX MHUKpOIIpE€IIapaTax»

16 | bwuocunTe3 Oenka. Peaknus MaTpuuHOTO CHHTE3a 1

17 Tpancnsius — O6uocuHTes Oenka 1

18 Hexnerouynsie hOpMbI )KU3HU — BUPYCHI 1

19 ®DopMBI pa3MHOKEHHUST OPTAaHU3MOB 1

20 | Meiio3 1

21 OO0pa3zoBaHue U pa3BUTHE MOJIOBBIX Ki1eTok. OmnonoTBopenue. JlaboparopHas padora Ne 4 1 05
«M3ydeHune cTpoeHwUs MOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOIIpEiapaTax» '

22 NuauBunyanbHOE pa3BUTHE OPraHU3MOB 1

23 | T'enernka — Hayka O HaCJIEZICTBEHHOCTH U U3MEHUYMBOCTH 1

24 | 3aKkOHOMEPHOCTH HaclleIOBaHUs MPU3HAKOB. MOHOIMOPHUIHOE CKPELIUBAHNE 1

25 Jurnbpuanoe ckpemuBaHue. 3aK0OH HE3aBUCUMOT'O HACIISIOBAaHUS TPU3HAKOB 1
CrerieHHOE HacJIeJoBaHue Mpu3HakoB. JlabopaTopHas padora Ne 5 «3yuenue

26 | pe3ynbTaTOB MOHOTUOPUAHOTO M JUTMOPUIHOTO CKPEIIMBAHUS Y IPO30(HIIBI HA TOTOBBIX 1 0.5
MUKpOIIpenapaTax»

27 | T'eneruka mona. HacnemoBaHue MpU3HAKOB, CICTITICHHBIX C ITOJIOM 1
WN3menunBocth. Henacnencrsennas namMeHunBocTh. JlabopaTopuas padora Ne 6. M3yuenue

28 | MonupuKaMOHHONH NU3MEHUYHUBOCTH, TOCTPOSHHE BAPHALIMOHHOTO Psijia M BAPHUAIIMOHHOM 1 0.5
KpHUBOW»

29 HacnencTBennas n3mMmeH4uBOCTh. JlabopartopHas padorta Ne 7. «AHanu3 MyTalui y 1 05
Jpo30(QHITBI HA TOTOBBIX MUKPOTIpEnapaTax» '

30 | T'eneruka uyenoBeka 1

31 | Pesepsnblil ypok. O600mmenue no reme «HacneacTBeHHOCTh U U3MEHUYHUBOCTh OPTaHU3MOBY 1

32 Cenekus Kak HayKa M TIpOIece 1

33 MeToTbI M JOCTHKECHHSI CEJICKIINN PACTEHUH W )KUBOTHBIX 1

34 | Ilpomexyrounas arrectauus. Kontponbnas pabota 3a kypc 10 kiacca 1

OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 4




11 KVIACC

KoanuyecTBo 4acoB

Ne ni/m Tema ypoka B Kontpoasn | IIpakTnueckue
cero ble padoThl | PadoThI

1 DBOIONUS U METO/IbI €€ U3YUEeHUS
Hctopus pa3BuTHs IpeACTaBICHUN 00 3BOIOLUT
BxopHas KoHTpOsIBHAsS paboTa 1

4 [Momynsmus kak 37eMeHTapHas eIMHUIA BUa U 3Boronuu. JlaboparopHas pabora 1 05
No 1 «CpaBHeHHE BHAOB 10 MOP(OIOTHIESCKOMY KPUTEPHUIOY '

) JIBIDKyIITHE CHITBI (3IIeMEHTapHBIE (PAKTOPHI) HBOIIOLIH

6 EctectBenHblit 0TOOp U €ro (hopMBI
Pe3ynbTathl 5BOMIONMH: PUCTIOCOOIEHHOCTh OPraHU3MOB M BHI000pa30BaHUE.

7 JlaboparopHas padota Ne 2 «Onucanue npucrnocoO0IeHHOCTH OpraHu3Ma U eé 1 0.5
OTHOCHUTEIIEHOTO XapaKTepa
Hanpapnenus u myTu MaKpOIBOIIOIHH 1
HeobGpatumocTs 3BOMIOIIAN 1

10 Hcropust xu3HU Ha 3emiie 1 METOABI €€ N3yUCHUS 1

11 ['unoTe3bl NpouCcX0XKAEHUS )KU3HU Ha 3emie 1

12 Pa3BuTHe )u3HN Ha 3eMIie 110 3paM U epruoaM 1
OCHOBHBIE 3Tallbl BOIOIMH PACTUTEIBLHOTO U )KUBOTHOTO Mupa. [IpakTrueckas

13 pabora Ne 1 «/3yueHue uckonaemMbIX OCTATKOB PACTEHHUH U KUBOTHBIX B 1 0.5
KOJIICKITUSIX )

14 CoBpeMeHHas cucTeMa OpraHn4ecKOro Mupa 1

15 DBOJTIONHS YesIOBEKa (AaHTPOTIOTEHE?) 1

16 JIBmoxymue cuibl (pakTopbl) aHTPONIOTeHe3a 1

17 OcCHOBHBIE CTaIMM 3BOJIOLNH YEIOBEKa 1




18 UYenoBeueckue pachl ¥ MPUPOJIHBIC aaNTaIlMH YeJIOBEKa 1

19 PezeprHbIil ypok. O600mieHune mo reMe «BO3HUKHOBEHUE U Pa3BUTHE KU3HH Ha 1
3emie»

20 DKoJorus Kak HayKa. YPOK B paMKax Mpo(GOpUEHTAITMOHHOTO MHHUMYMa.

21 Cpenpl 00uTaHus U YKOJOTHYECKHUE (PaKTOPhI
Abuoruueckue akxropsl. JlaboparopHas padora Ne 3. «Mopdosoruueckne

22 0COOCHHOCTH PaCTEHHI U3 pa3HBIX MeCT oOuTanusy». Jlaboparopuast padora Ne 4. 1 0.5
«BnusHuE cBETa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCa

23 buotnueckue GakrTops 1

24 DKOJIOTHYECKHUE XapaKTepUCTUKH nomyssiiuu. [Ipaktudeckas padora Ne 2 «Ilomcuér 1 05
TUIOTHOCTH TIOIYJISIIIAA Pa3HbIX BUAOB PACTCHHI

25 Coo0riecTBa OpraHu3MoOB — OHOIIEHO3

26 DKOJIOTHYECKUE CUCTEMBI (IKOCUCTEMBI)

97 OcHOBHBIE MOKA3aTeNIN HIKOCUCTEMBI. DKOJIOTHYecKue nupaMubl. CBoHCTBa 1
skocucteM. Cykueccus

28 [IpupoHbIE SKOCUCTEMBI 1

29 AHTpONOreHHbIE IKOCUCTEMBI 1

30 buocdepa — rinobanbHas 3xocucTeMa 3eMiTu 1

31 3aKOHOMEPHOCTH CYIIECTBOBaHMsI OHochepbl 1

32 YenoseuecTBo B 6nocdepe 3emin. YPok B paMkax mpodoprueHTAITMOHHOTO 1
MHUHUMYMa.

33 CocymiecTBOBaHHE MTPUPOJIBI M YSIIOBEUCCTBA.

34 [Mpomexyrounas arrectanus. KontponpHas padora 3a kype 11 kimacca

OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 2.5




YUYEBHO-METOJINUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBSIBATEJIBHBIE YUEBHBIE MATEPHUAJIBI U151 YYEHUKA
BriGepute yueOHbIe MaTepHUalIbl
- buonorus.10 kmacc: y4e6. mis o6meo0pa3oBaT. opraHu3aiuii: 6a30BbIi
ypoBeHb/ B.B. Ilaceunnk, A.A. Kamenckuii, A.M. Py61ioB; oz pen. B.B.
[Taceunuka.- 6 —e u3mio, crep.- Mocksa: IIpocBemenue, 2024.- 223 c.
- buonorus. 11 knacc: yue6.11s 001meo0pa3oBaT. OpraHu3aIuii: 0a30BbIi
ypoBens/ [1.K. benses, [1.M. bopoaun, I'.'M. Hdemmiun uap.] ; nox pen. J.K.
bensesa u I''M. Ipimmnna. - M.: [Ipocsewenue.

METOJAUYECKUE MATEPUAJIbI JJISA YUUTEJISA

https://edsoo.ru/ - Enunoe conmepxanne o0Opa3oBaHHS

https://fgosreestr.ru/ - PeecTp npuMepHBIX OCHOBHBIX 0011c00pa30BaTEIbHBIX
porpaMm

https://fipi.ru - ®UITN

https://media.prosv.ru/ - usnarenscto "[IpocBenienue", OecIaTHBINA OCTYII
K 2JICKTPOHHBIM BEPCHSIM YICOHO-METOAMUSCKUX KOMIUIEKCOB, BXOSIIHNX B
denepaibHbIN IIEPEUYEHD

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

-http://window.edu.ru — Poccwuiickuii 001ie00pa3oBaTenbHbIN MOpTaT

- GdenepanbHbIi OaHK TECTOBBIX 3a/1aHUM (OTKPBITHINA cerMeHT). HaydyHo-
uccienoBarenbckas padora. [loBbieHne KBanuduKanuu.

- https://resh.edu.ru — «Poccuiickas 31eKTpOHHAS IIKOTa»

- https://lwww.yaklass.ru - «sIKmaccy»

- https://education.yandex.ru/home - «SIumekc. Y aeOHMK»

- https://uchi.ru/ - «Yuu.py»
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