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HOACHUTEJBHAA 3AIIMCKA

[Ipu paszpaborke mnporpaMmbl MO OHOJOTMH TEOPETUUYECKYIO OCHOBY JUIS
ONpEENeHHs] TMOAXO0J0B K (OPMUPOBAHUIO COJAEpPKAHUS Y4YeOHOro MpeameTa
«buonorusiy  cocraBuwiM: KoHuentyaiabHele mnonoxenus PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH IIeJIel, COJEep)KaHus, pe3yJbTaToB OOydYeHUus U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUSI 00 OOIIUX HENIIX U
NPUHIMIAX, XapaKTEPU3YIOLIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro
obmrero oopazoBanusi B Poccutickoit denmeparum, a Takke MOJTOKESHHS O CrieIu(uKe
Ouonoruu, €€ 3HAYEHWU B TIO3HAHMM SKUBOM MPHUPOABI U OOecTeyeHUH
CYILIECTBOBAaHUSI YesloBeYecKoro obimiectBa. COrjiaCHO Ha3BaHHBIM TOJIOKEHUSIM,
OIpe/ieTICHbl OCHOBHBIE (DYHKIIMK IPOTPaMMBbI 110 OUOJIOTHH U €€ CTPYKTYpa.

Copeprxanus 00yueHus OMOJIOTMH OCYIIECTBIISIETCS HA OCHOBE HOPMATHUBHBIX
JIOKYMEHTOB:

— @enepanbHblil 3ak0H 0T 29 nexadpst 2012 r. Ne 273-03 «O06 o6pazoBaHuu B
Poccuiickon @enepanumy;

— @enepanbHbI TOCYAAPCTBEHHBIA 00pa30BaTENIbHBIA CTAaHAPT OCHOBHOIO
oO1ero oopazoBanus (yTB. mpukazoM Munnpocsemenus Poccuu ot 31 mas 2021 r.
Ne 287);

— @epepanbHbI TOCYAAPCTBEHHBIA 00pa30BaTENbHBIA CTAHIAPT CPEIHETrO
obmero odpazoBanus (yTB. nmpukazoM Munoopaayku Poccun ot 17 mas 2012 r. Ne
413);

— npuka3 Munnpocsemienns Poccum ot 12 aBrycra 2022 r. Ne 732 «O
BHECEHUM W3MEHEHUW B (eJepalibHbli TOCYyAapCTBEHHBIA 00pa30BaTeIbHBIN
CTaHJAapT cpeaHero  oOmero  oOpa3oBaHUs, YTBEPKIAEHHBIA  MPUKA30M
MunucrepcTBa o6pa3oBanus U Hayku Poccutickoii @enepanuu ot 17 mas 2012 r.
Ne 413x;

— @enepanbHas oOpa3zoBareibHas MporpaMma OCHOBHOIO  OOIIEro
oOpa3oBanus (yTB. npukazom MunnpocseuieHust Poccun ot 18 mast 2023 r. Ne 370)
(manee — ®@OII OO0);

— denepanbHas oOpa3zoBaTebHas MPOrpaMMa CPeHEro 00IIEero 00pa3oBaHus
(yTB. npukazom Munnpocseuenus Poccuu ot 18 mas 2023 r. Ne 371) (nanee — @OI1
COO);

— @epepanbHas pabouasi MporpaMma OCHOBHOTO OOIIEro 0Opa3oBaHMUs
yueOHoro npeamMeta «buosorus» (0a30BbIi U yriiyOIEHHBIH YPOBHH);

— @enepanpHass pabouyas mporpaMma CpeaHero ooumero oOpa3oBaHUs
ydyebHoro npeameta «buosiorus» (6a30BbIi U yriTyOJaEHHBIA YPOBHH);



— npuka3z Munnpocsemienuss Poccun ot 21 deBpans 2024 r. Ne 119 «O
BHeCEHUU u3MeHEeHUil B npuiokeHus Ne 1 m Ne 2 x mpukazy MunucrtepctBa 3
npocseiienust Poccuiickoit ®@eneparuu ot 21 centadps 2022 r. Ne 858 «OO0
YTBEPKACHUU (PeIepaIbHOTO MEPEeUHs yI€OHUKOB, JOMYIIEHHBIX K UCTIOIB30BaHUIO
IpU pean3alui UMEIOIIUX TOCYIapCTBEHHYIO aKKpEAUTAlNI0 00pa30oBaTebHbIX
IporpaMM Ha4aJlbHOTO OOIIEr0, OCHOBHOTO OOIIEro, CpeaHero oOIero
o0Opa3oBaHUs OpraHU3alUIMH, OCYILIECTBIISIOUIIMHU 00pa30BaTeIbHYIO
JESATENHHOCTh U YCTAHOBJICHUS MPENIETLHOTO CPOKA UCTIOIB30BAHMS HCKITIOYEHHBIX
y4eOHUKOB.

[Iporpamma no Ouosoruu Jaét MpeaCcTaBICHHE O 1eNsIX, 00 00IIel cTpareruu
0oOy4eHMsl, BOCIIUTAHUS U PA3BUTHUS 00YUAIOIIKUXCS CPEACTBAMHU Y4eOHOI0 MpeMeTa
«buonorus», onpenensier 00g43aTENbHOE MPEIMETHOE COJEPKAHNUE, €TO CTPYKTYDPY,
pacnpeneneHue Mo paszjiesiaM M TeMaM, PEKOMEHAYEMYIO MOCIEI0BaTEIbHOCTh
U3y4eHHUs y4eOHOTO MaTepuala ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX
CBsI3€Hl, JIOTMKM 00pa30BaTEIBLHOTO MPOIECCa, BO3PACTHBIX OCOOEHHOCTEM
o0y4Jarommxcs.

B nporpamMme o OMOI0TUY TaK)KE YUUTHIBAIOTCSA TPEOOBAHUS K IUTAHUPYEMBIM
JUYHOCTHBIM, METaNpeAMETHBIM W TPEIMETHBIM pe3yJabTaTaM oOOydYeHUs B
dbopmHpoBaHUU OCHOBHBIX BUJIOB y4eOHO-TI03HaBATEIHLHOM
JeATeIbHOCTH/YUeOHBIX JEeUCTBUN OOyYarolIuXcs MO OCBOEHUIO COJEp KaHUs
OMOJOrNYECKOro 00pa30BaAHMUS.

B mporpamme mo 6monorun (10—11 xmaccel, 6a30BbIil ypOBEHB) peain30BaH
OPUHIMI T[PEEMCTBEHHOCTH B M3yYEHHM OHMOJOrHM, OJjarojaps 4eMy B HeW
MPOCMATPUBAETCS HANPABICHHOCTh HA pa3BUTHE 3HAHUW, CBA3AHHBIX C
(GOpMUPOBAHUEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHUS, LIEHHOCTHBIX
OpUEHTAlUN JIMYHOCTH, SIKOJIOTHYECKOTO MBILUICHUS, PEACTaBICHUI O 3J0pPOBOM
oOpa3e KM3HM M OEpEeKHbIM OTHOUIEHHUEM K OKpYXalolled MPUPOIHOU cpene.
[ToaTomy Hapsigy ¢ U3ydeHHEM OOIIEOMOOTUYECKUX TEOPHil, a TaKKe 3HAHUU O
CTPOEHUU KUBBIX CHCTEM PA3HOT0 PaHra M CYIIHOCTU OCHOBHBIX MPOTEKAIOIIUX B
HUX MPOILIECCOB B MPOrpaMMme MO OMOJIOTMH YAEIEHO BHUMAHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUUN B MOBCEIHEBHOM KU3HU JUIsSl PELICHUs TPUKIIAAHBIX 3a/1a4, B
TOM YHcje: NpOoQUIAKTUKNA HACIEICTBEHHBIX 3a00JIeBaHUN YellOBEKa, MEIUKO-
T€HETUYECKOT0 KOHCYJIbTUPOBAHUS, 000CHOBAHMSI HKOJIOTUYECKH 11€TIECO00Pa3ZHOTO
MOBEJACHUS B OKPYXAIOUIEW NPUPOJHON CpeJle, aHaIu3a BIIMSHUS XO3SIMCTBEHHOU
JIEATEIIbHOCTH YE€JI0OBEKA Ha COCTOSIHUE MPUPOIAHBIX U UCKYCCTBEHHBIX IKOCHUCTEM.
VYcunenue BHHMMaHHMS K MNPUKIAJHON HAMpPaBICHHOCTH Y4YeOHOro TmpenMera
«buonorus» NpoAMKTOBaHO HEOOXOAUMOCThIO 00ECTIEUEHUSI YCIIOBUM JIJIsl pELLIEHUS
OJTHOM M3 aKTyaJIbHBIX 33J1a4 HIKOJIBHOTO OMOJIOrMYECKOTO 00pa30BaHUs, KOTOpas



npeamnoaraetT (popMupoBaHue y OOyJarOMIUXCs CIIOCOOHOCTH aJalTHPOBATHCH K
U3MEHEHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHpA.

buonoruss Ha ypoBHE cpeaHero ooOmero o0Opa3oBaHMsS 3aHUMAET BaXKHOE
Mecto. OHa oOecrieunBaer (QopMUpOBaHUE y OOYHAIOMIMXCA MPEICTABIECHUH O
HAYYHOW KapTHHE MHUpa, paciiupsieT U 0000IIaeT 3HaHUS O >KUBOW MpUpojae, e
OTJIMYUTENIbHBIX TMPU3HAKaX — YPOBHEBOW OPTraHM3allMd U HBOJIIOIUH, CO3TAET
yCJIOBHSI  JJis:  TO3HAHWS  3aKOHOB  JKUBOW  MPUPOJIBI,  (OPMHUPOBAHUSA
(GyHKIMOHATBHOM TI'PaMOTHOCTH, HABBIKOB 3J0pOBOTO M Oe3omacHoro ooOpasa
KHU3HHU, SKOJOTHUYECKOTO MBIIIICHHUS, [ICHHOCTHOTO OTHOIIEHUS K XUBOUW MPHUPOJIC
U YEJIOBEKY.

bonbiioe 3HaueHne OMOIOTHS UMEET TAKXKe VISl PEIICHUS BOCTIMTATEIILHBIX U
pa3BUBAIOIIMX  3a7a4  CpeaHero  o0mero  o0pa3oBaHUs,  COIHMATM3ALUU
oOyuaromuxcs. M3ydyenune 6uonorun oOecreyuBaeT yciaoBus sl GOpMUpOBaHUS
WHTEJUICKTYabHBIX, KOMMYHHKAIIMOHHBIX W HWH(GOPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIBTYPHI, CIOCOOCTBYET HMHTErpaluu OWOJIOTMYECKUX 3HAHHUM C
MPEICTABICHUSIMU U3 IPYTUX YICOHBIX MPEMETOB, B YACTHOCTH, (PU3UKU, XUMHUH U
reorpaguu. Ha3paHHble TOJNIOKEHUS O MpeAHA3HAYEHUU YUeOHOTo TpeaMera
«buonorusi» COCTaBUIM OCHOBY JJid ONpENENeHUus MOAXOAOB K o0TOOpy H
CTPYKTYPUPOBAHHMIO €ro COJAEp>KaHus, MPEACTaBICHHOr0 B IMporpaMme Io
OHOJIOrUN.

Ot6op comepxkanus ydeOHOro mpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYHIIECTBIEH C TMO3ULUNA KYJIbTYpOCOOOPA3HOTO TOJX0Jla, B COOTBETCTBUM C
KOTOpPbIM OO0y4aroluecs: JOJDKHbI OCBOUTH 3HAHUS M YMEHHUS, 3HAYUMBIE IS
dbopmupoBaHusi O00IIEH KYyJIbTYphl, ONpPEACISIIONIME aJCKBaTHOE TIOBEJACHUE
YeJI0OBeKa B OKpY’KaloIlled MPUPOIHON cpene, BOCTPEOOBAaHHBIE B MOBCEIHEBHOMN
KU3HU U MPAKTHUECKOM AesTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HaHMM
3aHMMAIOT 3JIEMEHTHI COJIePKaHMsl, KOTOPbIE CIY>KaT OCHOBOM IJIsi (popMuUpoBaHUs
NPEACTABICHU O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHE MuUpa U
HEHHOCTHBIX  OPUEHTAIMSX  JUYHOCTH,  CIIOCOOCTBYIOIIMX  T'yMaHHU3allUu
OMOJIOrMYecKOro 0Opa30BaHUS.

CTpyKTypupOBaHUE COJACpKAHUSA YYEOHOrOo MaTepwalia B TpOrpaMme IIo
OMOJIOTUM OCYIIECTBJIICHO C YYETOM NPHOPUTETHOTO 3HAYEHUS 3HAHUUA 00
OTJIMYUTENIbHBIX OCOOCHHOCTSX JKUBOU MPUPOBI, O €€ YPOBHEBON OpraHMU3aluu U
ABOJIIOIMU. B COOTBETCTBUU C 3TUM B CTPYKType ydeOHoro npenmera «buonorus»
BBIJICTICHBI CIIEAYIOIINE CoJepKaTeNbHble TUHUHN: «buonorus kak Hayka. MeTozsl
HAy4YHOTO TO3HaHUs», «KieTka kak Ouosorudeckas cuctema», «OpraHusM Kak
Oouonoruyeckas cucreMa», «CucreMa M MHOTrooOpasue OpraHH4ecKOro MHUpPay,
«OBONIOIUS KUBON MPUPOAB», « IKOCUCTEMBI U TPUCYILIUE UM 3aKOHOMEPHOCTH.



[lens usyuenus yueOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJicHHe  OOYy4YalIIMMHUCS 3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHATLHOMN
OpraHu3allid >KUBBIX CHCTEM pa3HOr0 paHra M MPUOOpPEeTEeHHE YMEHUU
WCIIOJIB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JIEUCTBUUA B OTHOIICHUU OOBEKTOB
YKUBOW MPUPOBI U PELICHUS] PA3TUYHBIX KU3ZHEHHBIX MPOOIIEM.

JlocTikenue 1enu u3ydeHus ydeOHoro npeamera «buonorus» Ha 6azoBoM
YpOBHE 00eCTIeunBaETCs PEIICHUEM CIISAYIOMNX 3a]1a4:

OCBOCHHME OOYYaIOIUMHCS CHUCTEMbl 3HAaHUH O OWOJIOTHYECKUX TEOPHSX,
YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBWiIaX, CIyKalluX OCHOBOU
st (hOpMUPOBAHUSI MPEICTABICHUNM O E€CTECTBEHHO-HAYYHOW KapTHUHE MHUpa, O
METO/IaX HAyYHOTO MO3HAHMS, CTPOSHUH, MHOTO0OOpa3uu U OCOOCHHOCTSX >KHBBIX
CUCTEM Pa3HOTO YPOBHS OpPraHM3AIlMH, BBIIAIOIINXCS OTKPBITUSIX U COBPEMEHHBIX
UCCJIeIOBAaHUSIX B OMOJIOTHH;

dbopmMupoBaHUE y OOYYaIOMIMXCS MO3HABATEIbHBIX, WHTEUICKTYyalIbHBIX H
TBOPYECKUX CIIOCOOHOCTEW B MPOIECCe aHAIM3a JAHHBIX O MYTSIX Pa3BUTHS B
OMOJIOTUY HAYYHBIX B3IISIIOB, MJEH M MOIXOJO0B K HM3YUYEHHUIO >KUBBIX CHCTEM
pPa3HOTO YPOBHS OpraHu3aliy;

CTAaHOBJICHHE y oOOydamommxcsd oO0mel KyJabTypbl, (YHKIHOHAIBHOU
I'PAaMOTHOCTH, PA3BUTHE YMEHUM OOBSCHATH U OIEHUBATH SIBICHUS OKPY>KAIOIIETrO
MUpa >KMBOM MPUPOJIbI HA OCHOBAHUM 3HAHUU U OMBITA, MOJYYEHHBIX IPU U3YYCHUU
OuoJIorNy;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHN WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTUYECKUX 3HAHUW B MPAKTUYECKOW JESITENIbHOCTU YeNIOBEKa, Pa3BUTHU
COBPEMEHHBIX MEUIIMHCKUX TEXHOJIOTUN U arpoOHOTEXHOIOTUH;

BOCTIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TIO3HAHUS YEIIOBEKOM KUBOU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOTIOICHHS DTHISCKUX
HOPM IpHU IPOBEICHUN OMOJIOTMYECKUX UCCIEOBaHUM;

OCO3HAHUE IICHHOCTH OWOJIOTMYECKUX 3HAHUU JUIsl TOBBIIICHUS YPOBHS
HKOJIOTHYECKOU KYJIBTYPBI, 111 (OPMUPOBAHUS HAYIHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUN B TIOBCETHEBHOM JKM3HU TS
OLIEHKU IOCJIEICTBUM CBOEH JAEATEIBHOCTH IO OTHOLICHUIO K OKPYKAIOIIEH cpelie,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHWE W COOJIIOJICHHE MeEp NPOPUIAKTUKU
3a00JIeBaHMIA.

B cucreme cpeanero oOmiero oOpaszoBaHusi «buosorus», uzydaemass Ha
0a30BOM ypOBHE, SIBIAETCS OOS3aTE€NbHBIM YYEOHBIM MPEAMETOM, BXOJISIIUM B
COCTaB MpeaMeTHOM o0nacTi « EcTecTBeHHO-HAYUYHBIE PEIMETHI.

J1st u3ydenusi OMoa0ruu Ha 6a30BOM YpOBHE CpeAHEro oOIero oopa3oBaHus
otBoauTcs 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Heaenmo), B 11 kimacce — 34 gaca
(1 gac B Hememto0).B mepeune 11aboOpaTOPHBIX U MPAKTUUECKUX PAOOT COMEPIKUTCS



15 paGotr. B TemaTmueckoM IIaHUPOBAHUHU JUTSL BBITIOJTHEHHMSI OTIPE/ICIICHBI 9
paboT. BpemeHHBIC 3aTpaThl  Ha BBIOJIHEHUE KaXIOH pabOThI OIpeaeicHbl B
o0beMe 0,5-1 yaca ¢ y4eTOM MaTepUAIBHO-TEXHUYECKOTO OCHAIICHHUS,
WHMBUIYAIBHBIX OCOOCHHOCTEH OOYYaroIIMXCs, CIHCKA SKCIICPUMEHTAIbHBIX
3aJjaHui, TpeyIaracMbIX B paMKaX OCHOBHOT'O TOCYJAapPCTBEHHOTO 3K3aMeHa IT0
OHoIOoTHUu.

Bpewms ,0TBeZIcHHOE Ha BBIITOJIHEHUE KOHTPOJILHBIX PabOT ,COCTABIISET HE OoJiee
10% ot o0rieit yueOHOM Harpy3KHu.

[INTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHUA IIPOI'PAMMBLI 110
BUOJIOTMN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBLIEI'O
OBPA30OBAHUA

Cornmacho ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUSA K pe3ylbTaTam
OCBOCHHUs OOy4YaloIMMHUCSA TporpaMM CpeaHero oOmero  o0pa3oBaHMUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJbTATBI

B cTpykType JIMYHOCTHBIX PE3YyJbTATOB OCBOEHUA mpeamera «buomorus»
BbIJICJICHBI CIEAYIOIIME COCTABIISIIOLIME: OCO3HAHWE OOYYAIOMIMMUCS POCCUICKON
IPaKJIaHCKON UJICHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITETbHOCTH
U CaMOONpENENIeHNI0, HaJu4yhe MOTHBalMM K  OOy4YeHHio  OWOJoruw,
[[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKIECHHUM JHUYHOCTH HA OCHOBE
KITFOUEBBIX IICHHOCTEM W HCTOPHUYECKUX TPAAUIMN pPA3BUTHA OHUOJIOTHYECKOTO
3HAaHMSI, TOTOBHOCTh M CIOCOOHOCTH 0OYyYaroOlUMXCs PYKOBOJICTBOBAThCS B CBOEH
JEATeIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMU ~ YCTAHOBKAMHU, TMPUCYIIUMU CHUCTEME
OMONOrMYecKoro  00pa3oBaHUs, HAIMYUE HKOJOTMYECKOTO MPaBOCO3HAHUS,
CIIOCOOHOCTH CTABUTh IIEJIA U CTPOUTD KU3HCHHBIC TIIAHBI.

JInyHOCTHBIE pe3ysbTaThl OCBOCHHS MHpeaMeTa «bruonorus» JOCTUTAKOTCS B
€UHCTBE YYEOHOM M BOCIHUTATEIBHOM JIESITEIHBHOCTH B COOTBETCTBUU C
TPAIUIMOHHBIMUA POCCUMCKUMU COLIUOKYJIBTYPHBIMU, UCTOPUUYECKUMU U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, TPUHATHIMU B OOIIECTBE TMpaBUIAMU U HOPMaMU
MOBEJCHUSI W CIOCOOCTBYIOT MpOLlECCaM CaMOIO3HAaHUS, CaMOBOCIUTAHUS U
CaMOpa3BUTHUS, Pa3BUTUSA BHYTPEHHEH TO3UIMHM JIMYHOCTH, TMATPUOTU3MA,
YBAKEHUS K 3aKOHY W IMPABOINOPAIKY, YEIOBEKY TpyJla U CTaplieMy HNOKOJIEHUIO,
B3aMMHOI'0 YBa)XKCHUS, OCPEKHOrO OTHOIIECHUS K KYJIbTYPHOMY HacleAUI0 U



TPpAAUIASM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickor ®enepauuu, MpUpPOSIE U
OKPY KaroIIEn Cpee.

JInyHOCTHBIE peE3yibTaThl OCBOEHUS YydeOHOro mpeamera «buomorus»
JIOJKHBI OTpaXaTh TOTOBHOCTh U CLIOCOOHOCTh O0YYarOIIUXCsl PYyKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHCTEMOW I[EHHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  YOEXKICHUH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONbITA U OMbITA AEATEIBHOCTH B MPOILIECCE peai3alid OCHOBHBIX HaIpaBICHUIN
BOCHUTATEJIbHOMN JAEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpa;ka1aHCcKOro BOCIIUTAHUSI:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUH 00YUYaIOMIEeToCs] KaK aKTUBHOTO H
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTRA;

OCO3HAHME CBOMX KOHCTUTYI[MOHHBIX [TPaB 1 00S3aHHOCTEH, yBa)KEeHHE 3aKOHA
Y MIPABONOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOI JIEATEIIbHOCTH MPHU CO3JaHUU YUEOHBIX
MPOEKTOB, PEIICHHH Yy4YeOHbIX U T[O3HABATENbHBIX 3a7a4, BBIMOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHE YUUTHIBATH B CBOUX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHUSIMHU, KyJIbTYPHBIMHA [IEHHOCTSIMU U
COILIMAIbHBIM MOJIOKEHHEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOI'O BBINOJIHEHHUS
y4eOHBIX, MO3HABATEIBHBIX U MCCIEAOBATEIBCKUX 3a/ad, YBaXXUTEIbHOTO
OTHOILIGHHSI K MHEHHUIO OIIMOHEHTOB TMpU OOCYXKJICHUM CHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOM AEATEIBbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUHUCKON TPAXKIAHCKON HIICHTUYHOCTH, TATPUOTHU3MA,
YBAXXEHHUSI K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTU niepel PonuHou, roproctu
3a CBOM KpaH, CBOK PoauHy, CBOM S3BIK M KYJIBTYPY, IPOLUIOE M HACTOSILIEE
MHOTOHAIIMOHAJIBLHOI0 Hapoaa Poccuu;

LIEHHOCTHOE OTHOILLIEHHUE K MPUPOJHOMY HACIEAUIO U MAMSATHUKAM IIPUPOJIBI,
JOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIIEHWBATh BKJAJ POCCHHCKAX YUYEHBIX B CTAaHOBJICHUE W
pa3BuTHE OWOJOTHH, TOHMMAaHUS 3HAUYCHHS OWOJIOTMU B TO3HAHUHM 3aKOHOB
IPUPOBI, B AKU3HU YEJIOBEKA U COBPEMEHHOI0 00IIECTBa;

unenHas yOexxJI€HHOCTh, TOTOBHOCTh K CIYKeHHIO M 3amute (OTeuecTtsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;



3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHUE IYXOBHBIX LIEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSICH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HAHHE JIMYHOTO BKJIaJ[a B IOCTPOCHUE YCTONYMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJMTEIISIM, CO3JJaHUI0 CEMbH HA OCHOBE
OCO3HAHHOT'O TIPUHATHS LEHHOCTEH CEMEHHOM JKU3HHU B COOTBETCTBUH C
TpaauuusMu HapooB Poccuu;

4) 3¢TEeTHYeCKOr0 BOCIIUTAHUSA:

ACTETHUYECKOE OTHOIIECHHWE K MHUPY, BKIIOYAsl CTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/Ja, OOIIECTBEHHBIX OTHOIIICHU;

MMOHUMAHHUE YMOIIMOHANBHOTO BO3/ICMCTBHUS )KMBOM IPUPOJBI U €€ NEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B Pa3HBIX BUJIaX HCKYCCTBA, CTPEMJICHHE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JINUHOCTH;

5) ¢pusuuyeckoro BocnuTaHus, GOpMHUPOBAHMSA KYJbTYPHI 310POBbS U
IMOLMOHAJIBHOIO 0JIaronoJyYms:

MMOHUMAaHUE U pealin3alys 3J0pOBOro 1 0€30macHOro o0pasa KU3HH (310POBOE
MUTaHKUEe, COOJII0ACHNE TUTUEHUYECKUX MPABWII U HOPM, COaJTaHCUPOBAHHBIN PEKUM
3aHATHM MW OTHObIXa, peryjsipHas (Qu3nMyeckas akTUBHOCTh), OEpEKHOTO,
OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHS K COOCTBEHHOMY (DU3MYECKOMY H
MICUXUYECKOMY 370POBbIO;

MNOHMMAHUE LEHHOCTH NPaBWJ HHIUBUAYAIBHOTO W  KOJUIEKTUBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIIUSAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUE TMOCIEICTBUI M HEMPUATHUSI BPEAHBIX MPUBBIUEK (YMOTpeOIeHUs
QJIKOT0JISI, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIMTAHMS:

TOTOBHOCTh K TPY/ly, OCO3HAHUE IICHHOCTH MacTepCTBa, TPYAO0JII00UE;

FOTOBHOCTh K AKTHUBHOW JESATEIBHOCTH TEXHOJOTMYECKONM W COLIMAJIbHOU
HAIpPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TJIAHUPOBATH U CAMOCTOSITEILHO
BBITIOJIHSITh TaKyl0 J€ATEIbHOCTD;

WHTEPEC K Pa3InyHbIM cdepaMm npodhecCHOHANbHONU JeATEIbHOCTH, YMEHUE
COBEpIlIaTh OCO3HAHHBIM BBIOOp Oyayied mnpodeccud | peal30BBIBATH
COOCTBEHHBIE KU3HEHHBIE TUTAHBI,

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHWI0O W CaMOOOpa3OBaHHWIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3K0JI0THYECKOTr0 BOCIIUTAHUS:

HKOJIOTHUYECKH I11€JIeCO00pa3HOe OTHOIICHHE K MPUPOJIC KaK UCTOYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CylIECTBOBAHUS;



MOBBIIICHUE YPOBHS OSKOJOTUYECKON KYyJNbTYphl: NPUOOpPETEHHE OIbITa
IUIAHUPOBAHUSI TIOCTYNIKOB M OLEHKM WX BO3MOXHBIX MOCIEACTBUN JJIs
OKPY KArOIIEH CPEBI;

OCO3HAHUE TJI00ALHOTO XapaKTepa JKOJIOTHYECKUX MpoOJieM M MyTell ux
pELICHUS;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOpPETAEMBbIE TP U3YUECHUN OMOJIOTUH 3HAHUS
M yYMEHUS TpU PEIICHUU TMpoO0JeM, CBSI3aHHBIX C  PalUOHAIbHBIM
MPUPOOIOIb30BaHUEM  (COONIOZICHHE  TPaBWJI  TMOBEACHHUS B MPHUPOJIE,
HaMpaBJCHHBIX HA COXPAaHCHHE PABHOBECHSI B HKOCUCTEMaX, OXpaHy BHUJIOB,
AKOCUCTEM, OHochephl);

AKTUBHOE HEMPUATHUE IEUCTBUM, IPUHOCAIIMNX BPE] OKPYKAOLIEH PUPOTHOU
cpelle, YMEHHE MPOTHO3UPOBATh HEOJArONPUSATHBIE YKOJOTUYECKHUE TMOCIEICTBUS
MPEANPUHUMAEMBIX JEHCTBUI U IPEAOTBPAILATH UX;

HAJIMYKUE PA3BUTOTO HKOJOTMYECKOTO MBIIIICHUS, YKOJTOTUHYECKON KYIbTYPHI,
OmbITa NEATEIbHOCTH AKOJIOTHYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBAaTbCSI UMU B IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTHUYECKOMN ESITENBHOCTH dKOJIOTHYECKOU
HAaIMpPaBJICHHOCTH;

8) HeHHOCTH HAYYHOr 0 NO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKW M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha JIUAJIOTE
KYJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJHUKYJIHTYPHOM MHPE;

COBEPIIECHCTBOBAHUE SI3BIKOBOM WM YHUTATEIbCKOW KYJBTYpPbl Kak CpEICTBA
B3aUMO/ICHCTBUSI MEXKTY JIFOJIbMU U TIO3HAHUSI MUDA;

MOHUMAaHUE CHenuPUKA OWOJOTUM KakK HAyKd, OCO3HAHUA €€ PO B
bopMHpPOBaHUU PAlMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEIOCTHOTO
npeacTaBlieHuss 00 OKpyXalollleM MHUpE KaK O €JUHCTBE MPUPOJbI, YEIOBEKa U
oOllecTBa, B TMO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEW U PEIICHHH MpodsiemM
COXPAHEHHUS TPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTU OHMOJOTUU JJII COBPEMEHHOW IMBHIM3AINU:
oOecIiedyeHus: HOBOTO YPOBHS PAa3BUTUS MEIAUITUHBI, CO3JaHHE IEPCIEKTHBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pEIIaTh PECYpCHBbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEYECTBA, MOMCKA MyTeH BBIX0/a U3 II00ATBHBIX IKOJIOTHYECKUX MPOOJieM U
oOecrieueHUsT  mepexoja K  YCTOMUMBOMY  Pa3BUTHIO,  PallMOHAJIBLHOMY
WCIIOJIb30BAHUIO TIPUPOJHBIX PECypcoB W (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUH OUOJOTMYECKUX 3HAHMM B LEAX
MOBBIIIIEHUS OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAYYHON T'paMOTHOCTH, Kak



COCTaBHOW YacTH (DYHKITMOHAIILHOW TPaMOTHOCTH OOyYarommxcs, GopMupyeMoit
IpY U3y4YEeHUU OMOJIOTHH;

MOHMMAaHUE CYNTHOCTH METOJIOB MO3HAHUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BaTh TMOy4YaeMble 3HAHWUA JJs aHaiu3a |
OOBSICHEHHUS SIBIICHUW OKPYXKAIOMIEro MUPA W MPOUCXOANINX B HEM M3MEHEHUH,
yMEHHUE JenaTh OOOCHOBAHHBIC 3aKIIIOUEHHMs] HAa OCHOBE HAy4yHbIX (aKTOB U
UMEIOIINXCS JAHHBIX C IEJIbI0 TTOJIYYCHHS JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSITENIbHO HWCIOJB30BaTh OHOJIOTUYCCKUE 3HAHUS IS
pEIICHHS TPOOJIeM B peabHBIX KU3HCHHBIX CHTYAIUsX;

OCO3HAHHWE IIEHHOCTH HAYYHOW JEeATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISITH
MPOCKTHYIO M HCCIIEIOBATENBCKYIO JAESTEIHPHOCTh HHIUBUIYAIHHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHHIO W
caM000pa30BaHUIO, K AKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHWA 1O OWOJIOTHH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yibTaThl OCBOCHUS ydeOHOTO mpeamera «buomorusy
BKJIIOYAIOT: 3HA4YMMble MJis1 (OPMHUPOBAHUS MHUPOBO33PEHHUS OOYYAIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIC TOHATHUS, OTPaKAIOUUE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa H CHeONU(PUKY METOIO0B TIO3HAHUS,
UCITIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTHs, SIBICHHE, IPOIECC,
CUCTeMa, Hay4YHBIN (aKT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCleI0BaHne, HAOI0IeHNEe, U3MEPEHHE, IKCIIEPUMEHT U IPYTUX ), YHUBEPCATbHBIE
yueOHble JeiCTBUA (ITO3HABATENIbHBbIE, KOMMYHUKATHUBHBIE, PpETYJSATUBHBIE),
obecnieunBaromue GopmMupoBaHue PyHKIIMOHATIBHOW IPaMOTHOCTH U COITUATIBLHOMN
KOMIIETEHIIMH  OOy4YaloIIMXCA, CHOCOOHOCTh OOYyYaromIMXCsl  MCIOJIb30BaTh
OCBOCHHBIE MEKTUCITUTUIMHAPHBIEC, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCATIbHBIC
y4eOHbIE IEUCTBUS B TO3HABATEILHON U COLIMAIbHON MTPAKTHUKE.

MeTanpeIMeTHbIE PE3yJIbTaThl OCBOCHHS IMPOTPAMMBI CPEIHEr0 OOIIero
o0pa30BaHus JOJIKHBI OTPaXXaTh:

OBaanenue YHHUBeEpPCAJIbLHBIMH yueOHBIMU MO3HABATEIbLHBIMH
NefCTBUSIMU:

1) 6a30BbIe JJOrHYECKHE JeiCTBHS:

CaMOCTOATENLHO  (OPMYJNHMPOBATH W aKTyaJIU3UpOBaTh  Mpobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TMPU OCBOCHWHM 3HAHWKA TPHUEMBI JIOTHUYECKOTO MBIIUICHUS
(amanu3a, cuHTE3a, CPaBHEHHMS, KIIacCU(HUKAIINK, 000OIICHUS ), paCKPBIBAaTh CMBICI
OMOJIOTUYECKUX MOHATUM (BBIAETSATh UX XapaKTepHbIE MPU3HAKU, YCTaHABIIUBATh
CBSI3M C JIPYTUMH TTOHATHSIMH);



ONpEeAENATh UEeNH MACSITeIbHOCTH, 3a/laBas IMapaMeTpbl U KpPUTEPUH HX
JOCTUKEHHSI, COOTHOCUTD PE3YJIbTAThI JEATEIILHOCTH C TOCTABIEHHBIMU LIEISIMH;

UCTIOJIb30BaTh OMOIOTHYECKHUE TIOHITHS JUIsi OObICHEHUsI (DaKTOB U SIBICHUI
YKUBOU IIPUPOLBI;

CTPOUTH JIOTUYECKUE pacCykAeHus (MHIAYKTHBHBIC, JEIyKTUBHBIC, IO
aHaJIOTWH), BBIABIATH 3aKOHOMEPHOCTH M IMPOTUBOPEUHS B PACCMATPUBAEMBIX
SBIICHUSX, (DOPMYJIMPOBATH BHIBOBI U 3aKIIOUYCHMUS;

IPUMEHSATh CXEMHO-MO/IENIbHBIE CPEJICTBA U1 IPECTABICHUS CYILIECTBEHHbIX
CBSI3¢ ¥ OTHONICHWA B M3YyYaeMBIX OHOJOTHYECKHMX OOBEKTaX, a TakkKe
IPOTUBOPEUYHI PA3HOTO POJAA, BBISIBICHHBIX B Pa3iIMYHbIX HH(POPMAIIMOHHBIX
UCTOYHHKAX;

pa3pabarbiBaTh IUIaH pELICHUs MPOOJEMBbl C YYETOM aHaIU3a MMEIOIIUXCS
MaTepuaIbHbIX U HEMATEPHUAJIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JACSITENLHOCTD, OIICHUBATh COOTBETCTBUE PE3YyIbTATOB
LEJISIM, OLICHUBATh PUCKHU MOCJIEICTBUN ACSITETbHOCTH;

KOOPAMHHUPOBATH U BHIMOIHATH pabOTY B YCIOBUSIX PEAILHOT0, BUPTYaJIbHOTO
Y KOMOWHUPOBAHHOTO B3aUMO/IEUCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE ICHCTBUS:

BJIa/ICTh HAaBBIKAMU Y4€OHO-UCCIIEI0BATEILCKON U POCKTHON JESTEIbHOCTH,
HAaBBIKAMH  pasperieHus: mpoOJieM, CIHOCOOHOCThIO W  TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PELICHUs MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO
pa3IMYHBIX METOJIOB IO3HAHUS;

UCTIONB30BaTh PAa3jMuHbIEe BUABI JEATEIHOCTH IO TOJXYYSHHIO HOBOTO
3HaHUS, €ro WHTEpIpeTaluy, MPeoOpa3OBaHUI0O M TNPUMEHEHHUI0 B Y4YEOHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YUEOHBIX U COLUAIBHBIX IPOEKTOB;

(opMUpPOBAaTh HAYYHBIH TUI MBIIUICHUS, BIAJETh HAYYHON TEPMUHOJIOTHEH,
KITIOYEBBIMU MTOHITHSIMHA U METOJIaMHU,

CTaBUTh M (OPMYIHUPOBATh COOCTBEHHBIE 3aladydl B 00pa3oBaTEIbHOMN
NeSITeIbHOCTH U KU3HEHHBIX CUTYAIHUsIX;

BBISIBJISITH  [IPUYMHHO-CIICJICTBEHHBIE CBSI3M W aKTyaJIM3UpOBaTh 3ajaudy,
BBIJIBUTaTh TMIIOTE3Y €€ PelleHus, HAXOJUTh apTyMEHTBHI 1151 JI0Ka3aTeIbCTBA CBOMX
YTBEPKACHUMN, 3a]1aBaTh MapaMEeTPbl U KPUTEPUH PEILICHUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE peUIeHHs 3adadd pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYIIECTBIIATh IEJICHANIPABICHHBIN TOUCK TIepeHoca CPEACTB M CIOCO00B
JEHCTBHS B MPO(PECCHOHANBHYIO CPELy;



yMETh IMEPEHOCUTh 3HAHHS B IMO3HABATEJIbHYIO U MPAKTHUECKYIO 00JacTH
KU3HEIESTEIbHOCTH;

yYMETh HHTETPUPOBATh 3HAHUS U3 Pa3HbIX PEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC HJCH, MpEJIaraTb OPUTHHAILHBIC TOIXOIbI U PEIICHUS,
CTaBHUTb MPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTUPOBATHCS B PA3TMYHBIX UCTOUYHUKAX MHPOpMAINH (TEKCTE YI4EOHOTO
nocoOusi, HAYYHO-TIOMYJISIPHOM JUTEpaType, OHOJOTUYECKUX CIIOBapsiX U
CTIpaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETEe), aHAIM3HPOBAThH
UHGOPMAIIMIO PA3TUIHBIX BUOB U (POPM IMpEACTaBICHUS, KPUTHUECKH OLICHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTb;

bopMyIUpPOBATh 3aMpPOCHl U MPUMEHATH PA3NTMUYHBIE METOJIbI MPU TTOUCKE U
otbope Ouosornueckor MHMOpPMaIMKM, HEOOXOAUMOM JIJIsi BBITIOJHEHUS YYCOHBIX
3azay;

npUOOpETaTh OIBIT KCHOIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUM, COBEPIIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEIFHO ~ BBIOMpATh  ONTUMaNbHYIO  (OpMy  TPEICTaBICHUS
Ounonornyeckor HHpopMaluu (cxemsl, rpaduKu, JUarpaMMbl, TAOIHILIbI, PUCYHKU U
Apyroe);

UCIIONb30BaTh HAy4YHBIA SA3BIK B KadecTBE CpeACTBa IMpU pabore ¢
Ouonornyecko HHPOpMALMEH: TPUMEHATh XHUMHUYECKHE, (U3UYECKUEe W
MaTE€MaTUYECKUe 3HaKh W CUMBOJBI, (HOpMyJibl, abOOpeBUaTypy, HOMEHKIATYDY,
UCTIONB30BaTh M MpeoOpa3oBhIBAaTh  3HAKOBO-CHMBOJIHMYECKHE  CPENICTBA
HATJIATHOCTH;

BIAJCTh  HABBIKAMH  paclo3HaBaHUS W 3alUThl  WH(OpMaIuwy,
nH(OPMAITMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OBjaieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMU J€HCTBUAMM:

1) obuenume:

OCYIIECTBIISATH KOMMYHUKAIIMH BO BceX c(hepax KU3HU, aKTUBHO y4aCTBOBATh
B JMajore WM JUCKYCCHU MO CYHIECTBY OOCY»KAaeMmMoW TeMbl (yMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHUTEIHHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlayl, YYUTBIBATh UHTEPECHl U COTJIACOBAHHOCTh IMO3MIMKN JIPYTUX YYACTHHUKOB
JIMaora Uin JUCKYCCUN);

pacro3HaBaTh HeBepOalbHbIE CpEJACTBA OOIICHMS, TMOHUMAaTh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3HMKHOBEHHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMATYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;



BIAJCTh PA3JIMYHBIMUA CIIOCOOAMHU OOIEHUS W B3aMMOJICUCTBUS, TTOHHUMATh
HaMEPEHUs IPYTUX JIIOJIeH, MPOSBISATh YBAXKUTEILHOE OTHOIICHUE K COOECETHUKY
U B KOPPEKTHOU popMme hopMyIupoBaTh CBOM BO3PAKCHHUS,

pa3BEPHYTO W JIOTMYHO HW3JIAaraTh CBOIO TOYKY 3pPEHHUSI C HCIIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1esITeJIbHOCTh:

MOHUMATh M HCIOJIb30BaTh MPEUMYINECTBA KOMAHIHOW U WHAWBUAYaJIbHOM
paboOThI MPH PEIICHUH OMOJIOTHYECKON MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHUS TPYIIIOBBIX (DOPM B3aMMOJICHCTBUS MPH PEIICHUH YIeOHOH 3a1aum;

BEIOWPATh TEMATHKy M METOJBl COBMECTHBIX MEUCTBHH C yd4E€TOM OOImHUX
WHTEPECOB M BO3MOYKHOCTEN KaKJIOTO WieHA KOJUICKTUBA;

OpPUHUMATh  I[eJIdM  COBMECTHOM  JESATENbHOCTH, OPraHU30BBIBATH U
KOOPJIMHUPOBATh ACUCTBUS MO €€ JOCTUKEHUIO: COCTaBIATh IUJIaH JCHCTBUH,
pacmpenensiTe poid ¢ Y4ETOM MHEHHMH YYaCTHHKOB, OOCYXKIaTh pPe3yJbTaThl
COBMECTHOU pabOThlI;

OIICHMBATh KAYECTBO CBOETO BKJIAJIa M KAXKIOTO yUaCTHUKA KOMAH/IbI B OOIIHIA
pE3yNbTaT Mo pazpaboTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE TPOCKTHI, OIICHWBATh HWJEH C TIO3UIMA HOBU3HHI,
OPUTHHAIBHOCTH, TTPAKTUICCKON 3HAUNMOCTH;

OCYIIECTBISTh TMO3UTHUBHOE CTPATETHYECKOE TOBEACHHUE B Pa3IMYHBIX
CUTYAIMSIX, TPOSBIISITH TBOPYECTBO M BOOOpaKEHUE, OBITh MHUIIUATUBHBIM.

OBy1aieHUe YHMBEPCAJIbLHBIMH PeryJISTHBHBIMH JeHCTBUSIMU:

1) camoopranu3anms:

WCITIOJIB30BaTh OWOJIOTMYECKUE 3HAHWS IS BBIABICHUS TPOOJIEM W HUX
pEIICHUS B )KU3HEHHBIX U YI€OHBIX CUTYAITUsX;

BBIOMpAaTh HAa OCHOBE OHMOJIOTUYECKHX 3HAHWUW II€JIEBbIE U CMBICIOBBIC
YCTAaHOBKU B CBOUX JEHCTBUSIX M MOCTYIKaxX MO OTHONICHUIO K >KUBOW MPUPOJE,
CBOEMY 37I0POBBIO U 3JJ0POBBIO OKPY’KAIOIINX;

CaMOCTOSATEIIFHO OCYIIECTBIISATh MO3HABATEILHYIO JESTEIHHOCTh, BBISBIISITH
po0IeMBbl, CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIC 3a7a4d B 00pa30BaTEeIbHON
NEATETHHOCTH U KU3HCHHBIX CUTYAIIHSIX;

CaMOCTOSATEIILHO COCTABJISITH IJIaH PEIICHHS TPOOIEMBI C YUETOM UMEIOITUXCSI
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOYTECHUMH;

JaBaTh OIICHKY HOBBIM CHTYaIlHsIM;

pacIIMpATh paMKH YIEOHOTO MPeAMETa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

JieaTh OCO3HAHHBIN BEIOOD, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32
pelnieHue;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;



CrocoOCTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO HIUPOKOW DPYIUIUU B
pa3HbIX 00JIaCTAX 3HAHWM, TMOCTOSHHO TIOBBINIATH CBOM OOpa30oBaTEIbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYAaIlUsIM, BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BIAJCTh HABBIKAMH  TO3HABATENBbHON  pedJeKcuu Kak  OCO3HAHUS
COBEpIIAEMbIX JEUCTBUM U MBICIUTENBHBIX MPOLECCOB, HX pE3yJbTaTOB U
OCHOBAHUM, MCIOJIb30BaTh MPUEMBI peICKCUH JJIsi OLICHKU CUTyalluu, BbIOOpa
BEPHOT'O PELICHHUS;

YMETh OLICHUBaTh PUCKU U CBOEBPEMEHHO NPUHUMATh PEIICHUS 110 HX
CHUKEHHIO;

IIPUHAMAaTh MOTHBBI M apryMEHTbl JPYTHX I@IPU aHajdu3€e pe3yJbTaToOB
JIEATENbHOCTH;

3) npuHsiTHE CeOsl U APYTUX:

MPUHUMATH Ce0sl, MTOHUMasi CBOU HEJIOCTATKU U JIOCTOMHCTBA;

IIPUHAMAaTh MOTHBBI M apryMEHTbl JPYTMX NpPU aHalIu3€ pe3yJbTaToB
JIEATENbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKH;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TTO3UIIUU APYroro 4eIoBeKa.

INPEAMETHBIE PE3YJIBTATBI

[IpeametHbie pe3ynbTaThl OocBOeHHUs mporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupuyeckue s yueOHoro npeamera «buomorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUM MO OCBOEHUIO, HHTEPIPETALUU U
peoOpa30BaHUI0 3HAHHUM, BUBI IEATEIBHOCTH IO MOJYYEHUIO HOBOT'O 3HAHUS U
MPUMEHEHUIO 3HAHWW B PAa3jMYHBIX y4eOHBIX CHUTYallUsX, a TaKKe B peajbHBIX
’KU3HEHHBIX CHUTYalMsX, CBSI3aHHBIX ¢ Ouosiorueil. B mporpamme mnpenMeTHble
pe3yNbTaThl IPEACTABIIECHBI IO F0J1aM 00yUYEHUSI.

[IpenMeTHble pe3yabTaThl OCBOEHUs ydyeOHoro mpeamera «buonorus» ¢ 10
Kjlacce NOJIKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTh 3HAHUN O MECTE U POJU OUOJIOTHUU B CUCTEME HAYYHOTO
3HAaHUSl ECTECTBEHHBIX HAayK, B ()OPMHUPOBAHMM COBPEMEHHOH €CTECTBEHHO-
HAay4YHOW KapTHHBI MHpa MU HAyYHOTO MHPOBO33PEHHS, O BKJIAJE POCCUNCKUX U
3apyO€KHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OWUONOTUH, (PYHKIIMOHATLHON
IPaMOTHOCTH Y€JIOBEKa ISl pELIEHUS )KU3HEHHBIX 3a/1a4;

YMEHHE pPACKpbIBaTh COJAEp)KaHHWE OWOJIOTMYECKUX TEPMHMHOB M TOHATHUM:
’KU3Hb, KJIETKa, OPTraHU3M, MeTa00I13M (0OMEH BEILIECTB U MPEBPAICHUE SHEPTUN),
romMeoctad (camMoperyJisiiusi), ypOBHEBas OpraHU3alMs JKUBBIX  CHUCTEM,



CaMOBOCIPOU3BEICHNE (PENPOIYKLIHA), HACIEACTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTMYECKHE Teopuu (KIETOYHas, XPOMOCOMHasil,
MyTallMOHHAs, LEHTpaJibHasg JOrMa MOJEKYJISIpHOH Ouosioruu), 3akoHbl (I
Menpens, T. Moprana, H. . BaBuioBa) u y4enus (0 meHTpax MHOTOOOpasusi 1
MIPOUCXOXKICHUS KyJIbTYpHBIX pactenuii H. V. BaBuiosa), onpeaensats rpaHUIibl UX
MPUMEHUMOCTH K KUBBIM CUCTEMaM,;

yYMEHHUE BJIaJIETh METOJIAaMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOJCHHUE U
OMMCAHKME YKUBBIX CHUCTEM, IPOLIECCOB U SIBICHUI, OpraHu3aius U MpPOBEACHHUE
OMOJIOTMYECKOT 0 IKCIIEPUMEHTA, BBIIBUKEHHUE THIIOTE3bI, BBISIBICHUE 3aBUCUMOCTH
MEXIY HWCCIEAYEeMbIMUA BETWYMHAMHU, OOBSCHEHWE TMOJYYCHHBIX PE3yJIbTaTOB,
WCIIOJIb30BaHHBIX HAYYHBIX MOHSITUN, TEOPHU U 3aKOHOB, YMEHHUE JEJIaTh BHIBObI
Ha OCHOBAaHMH MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJICNATh CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
DYKapHOT, OJHOKICTOYHBIX W MHOTOKICTOYHBIX OpPraHU3MOB, OCOOCHHOCTH
IPOLIECCOB: OOMEHa BEILECTB M IPEBpALICHUs] SHEPTUU B KIIETKe, (DOTOCHHTE3A,
IJIACTUYECKOTO W DHEPreTMYecKoro oOMEHa, XEMOCHHTEe3a, MHTO3a, Meio3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHUS, WHAMBUIYAIbHOIO pa3BUTUS  OpraHu3ma
(oHTOTEHER);

YMEHHE TPUMEHSThH MOJTYyUYCHHBIC 3HAHUS i1 OOBICHEHUS OMOJOTHMYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl MPUHATHS NPAKTUYECKUX PELICHUH B MOBCEIHEBHOU
KU3HU C LEJIbI0 oOecredeHus 0e30MacHOCTU CBOETO 3I0pPOBbS U 30POBbS
OKPYXaIOILIUX JIOJEH, COOMI0/IEHN HOPM IPAaMOTHOTI'O MOBEICHUS B OKPY>KaroIIei
NPUPOAHON cpefe, MOHUMaHWE HEOOXOAMMOCTU HCIOJIb30BAaHUS JOCTUKEHUN
COBPEMEHHOM ounonoruu U OMOTEXHOJIOTHIA JUIT  palMOHAIBHOTO
MPUPOJIONIOIb30BAHUS;

YMEHHE pellaTh »JJEMEHTAPHbIE T€HETUYECKUE 3a/Jadyd Ha MOHO- U
JUTHOPUIHOE CKpEUIMBAaHUE, CIEIUICHHOE HAacleIOBaHUE, COCTaBISATH CXEMBbI
MOHOTMOPHIHOTO CKpPEIMBAaHUS sl NpEICKa3aHus HaclleIOBaHUs MPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBITOJIHATH JIA0OPATOPHBIE W TPAKTUYECKHE PaOOThI, COOIIOIATH
npaBuiia nmpu paboTe ¢ yueOHbIM U Ja00PaTOPHBIM 000PY0BaHUEM;

yMEHUE KPUTHYECKH OICHUBATh M HWHTEPIPETHPOBATH HHGPOPMALIHIO
OMOJIOTUYECKOTO  COJEP)KAaHMSI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CpPEeACTBAa MacCOBOM MH(OpPMAIUU, HAYIHO-TIOMYJISIPHBIC
MaTepHalibl), STUYECKHUE aCIEKThl COBPEMEHHBIX HCCIEIOBAaHMI B OMOJIOTHH,
MeJUIMHE, OMOTEXHOJIOTUH;



yMEHHE CO3[1aBaTh COOCTBEHHBIE IHCHMEHHbIE M YCTHbIE COOOLICHMUS,
0000112 6MOTIOTHUYECKYI0 MH(POPMAIMIO M3 HECKOIBKUX MCTOYHUKOB, TPAMOTHO
MCII0JIb30BATh MOHATUIHBIN anmapaT OMOJOTHH.

[IpenmeTHble pe3ysbTaThl OCBOCHUS yueOHoro mpeamera «buonorus» e 11
Kjlacce JOJKHBI OTPAXKaTh:

c(hOpMHPOBAHHOCTh 3HAHUN O MECTE U POJU OMOJOTHUU B CUCTEME HAYYHOTO
3HAHMS €CTECTBEHHBIX HAyK, B (OPMHUPOBAHWU COBPEMEHHOM €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpAa U HAYYHOTO MHUPOBO33PEHHUS, O BKJIAJAEC POCCUUCKUX U
3apyOEKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OWUONOTUM, (PYHKIIMOHATILHON
IPaMOTHOCTH Y€JIOBEKa ISl pELIEHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh CO/ICPKaHNE OMOIOTHUYECKUX TEPMUHOB U MOHATHIL: BU/,
NOMyJIsilKsA, TeHOGOH, DSBOJIOLMS, ABWXKYIIUE CUIBI ((PaKTOphl) HBOJIOIUH,
MPUCTIOCOOJICHHOCTh OPraHu3MOB, BHUJ000pa3oBaHUE, JKOJOTUYECKUE (PaKTOPHI,
HDKOCHUCTEMA, MPOJYUEHTh, KOHCYMEHTBI, pEAYLEHThl, LEeNU MUTaAHUS,
AKOJIOTHYECKas MUpaMuaa, OMOreoreHo3, onocdepa;

yMEHUE Wu3jIaraTb OWOJOTHYECKHE TEeOpuu (PBONIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpUs OJBOJIOIMHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apoapimieBoro cxonactsa K. M. baspa, uepenoBaHus riaBHBIX HalpaBlIE€HUU U
nyTtedt spomorun A. H. CesepiioBa, yuenus o ouochepe B. M. Bepnaackoro),
OMPENENATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM,;

yMEHHUE BJIaJIETh METOJIaMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
ONKMCAHHME KUBBIX CHUCTEM, MPOLIECCOB U SIBICHUI, OpraHu3aiusi U MpOBEJICHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BHIIBU’KEHUE TUIIOTE3bI, BHISIBJICHUE 3aBUCUMOCTH
MEXIY HCCIEAYEMbIMU BEIWYMHAMU, OOBSICHEHUE TMOJYYEHHBIX pE3YyJbTaTOB,
MCIIOJIb30BaHHBIX HAYYHBIX MOHSITUM, TEOPUM M 3aKOHOB, YMEHHE JI€NIaTh BHIBObI
Ha OCHOBAHHH MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIICNATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTHUYECKHUX
OOBEKTOB: BUJOB, TMOMYJALMA, TPOAYLEHTOB, KOHCYMEHTOB, PEAYyLEHTOB,
OMOreOlIEHO30B M HJKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
W3MEHYUBOCTH, €CTECTBEHHOTIO OTOOpa, BHUJI000pa30BaHMs, MPHUCTIOCOOJEHHOCTH
OpPraHU3MOB, JICUCTBHUS OKOJOTUYECKUX (PAKTOPOB HA OPraHU3MBI, TEPEeHOCa
BEIIECTB W TIOTOKA DSHEPTUM B DSKOCHUCTEMAax, AHTPONOTEHHBIX HW3MEHEHUN B
HPKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB U OHOr€OXUMUYECKUX
LIUKJIOB B Ouocdepe;

YMEHHE MPUMEHSThH IMOJIYyYCHHbIC 3HAHUS JJIs1 OOBSCHEHUS OUOJIOTHYECKUX
IPOLIECCOB U SIBJICHUU, JJIs NMPUHATHS NPAKTUYECKUX PEIICHUA B MOBCEIHEBHOU
KU3HU C LEJIbl0 oOecrieueHus 0e30MacHOCTU CBOETO 370pPOBbS U 310POBbS
OKPYXaIOILUX JIOJEH, COOMI0IEHN HOPM I'PaMOTHOI'O MOBEICHUS B OKpY Karolei



IPUPOAHON cpele, MOHMMAaHWE HEOOXOJMMOCTH HCIOJIb30BAaHUS JOCTHKEHUN
COBPEMEHHOW OMOJIOTUH JIJIs1 palliOHAILHOTO MPUPOIOTIOIb30BaHMS;

YMEHHUE pelaTh 3JeMEHTapHble OMOJOTUYECKHUE 3aJlayl, COCTaBJISATh CXEMBbI
MepeHoca BEIeCTB U IHEPTUM B IKOCUCTEMAaX (LIETH MUTaHUs ),

YMEHHE BBIMOIHITH J1A0OPAaTOPHBIE M MPAKTHUECKHE pPabOThI, COOMIOAATH
npaBuia mpu pabote ¢ yueOHbIM U Ja00PaTOPHBIM 000PY0BaHUEM;

yMEHUE KPHUTHYECKH OIICHWBATh M HWHTEPIPETHPOBATH HHGOPMAIIHIO
OMOJIOTUYECKOTO  COJEP)KaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHBIE 3HAHUS U3
pa3TUYHBIX UCTOYHUKOB (CpeACTBA MAacCOBOM MH(OpMaLMU, HAYYHO-TIOMYJISIPHBIE
Matepualbl),  paccMaTpuBaTh  [JIOOAJbHBIE  DKOJOTUYECKHE  MPOOJIEeMbl
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUICHHIO K HUM COOCTBEHHYIO MTO3UIHUIO;

yMEHUE CO3/1aBaThb COOCTBEHHBIE IHCbMEHHBIE M YCTHBIE COOOIICHUS,
0000111as8 OMOJIOTHYECKYI0 MH(POPMAILIMIO U3 HECKOIBKUX MCTOYHUKOB, I'PAMOTHO
MCII0JIb30BaTh NOHATUITHBIN anmapaT OMOJOTUH.



COAEPKXAHME OBYUYEHUSA
10 KUIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorust kak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMU HayKaMmu, (puiocoueil, ITUKON, SCTETUKON U MPaBOM.
Posnb 6uonorun B hopMupoBaHNN COBPEMEHHON HAYYHON KapTUHBI Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

MeTobl TO3HaHUS )KUBOUM IPUPOABI (HaOII0IeHUE, SKCIIEPUMEHT, ONTUCAHUE,
U3MEpeHue, KilacCU(pUKalMs, MOJETUPOBaHUE, CTaTHUCTHYecKass o0paboTka
JTAHHBIX).

JlemoHcTpanum:

IToprpersr: Y. lapsun, I'. Menaens, H. K. Konbnos, [Ix. Yorcon u ®@. Kpuk.

Tabnuiel 1 cxembl: «MeTo/Ibl TO3HAHUS )KUBOW TTPUPOJIBIY.

JlaGopaTopHble U NpaKTHYEeCKHEe PadOThI:

[Ipaktuueckass padora Ne 1. «lcnonb3oBaHWe pa3IUYHBIX METOAOB IPHU
M3YUYEHUU OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7KuBble cicTeMbl H UX OPraHU3 AN,

Kusble cuctembl (OMOCUCTEMBI) KaK IMpeaAMeT u3ydeHus: ouonoruu. Oinuue
JKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPO/IBI.

CBoiicTBa OMOCUCTEM M HX pazHOOOpa3ue. YPOBHU OpraHU3aluu OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIA, IOMYISLHUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTeOIIeHOTUYECKHI ), OMOC(EpHBIH.

JleMoHCcTpanuu:

Tabnuipl u cxeMbl: « OCHOBHBIE MPU3HAKHU KU3HUY, «YPOBHHU OpraHU3alUU
YKUBOM ITPUPOIBD.

O6opynoBanue: moaenb MoJiekybl JIHK.

Tema 3. XumMu4eckuii cCOCTaB M CTPOEHHE KJIETKH.

XHUMHUYECKHI COCTAaB KIETKU. XUMHUYECKHE DJIEMEHTBI: MaKpO3JEMEHTBHI,
MHUKPO3JIEMEHTBL. Bo/ia 1 MUHEpaIbHBIE BEIECTBA.

OyHKUMA BOAbI W MHUHEpaJbHBIX BewmecTB B kierke. [lomnep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u crpoeHre OeIKOB. AMUHOKHCIOTBI — MOHOMEPBI OEIIKOB.
He3ameHnMble 1 3aMEHUMbIE AMUHOKHUCJIOTHl. AMUHOKUCIOTHBIA COCTaB. Y POBHHU
CTPYKTYpbl O€IKOBOW MOJIeKYyJibl (TIepBUYHAS, BTOPUYHAS, TpPETHUYHAs U
YeTBEpTUYHAA CTPYKTypa). XUMHUUYECKHUE CBOWCTBa OeikoB. buomorndeckue
byHKIUN OENKOB.



depMeHTHI — Oronornyeckue Karanuzatopsl. CTpoeHne pepMeHTa: aKTUBHBIH
neHTp, cybcrpatHas cnenuduyHocth. Kodepmentsl. Butamunbl. Otinuus
(hepMEHTOB OT HEOPTaHUYECKUX KaTaJIu3aTOPOB.

VYrneBoabl: MOHOCaxapu bl (TJIH0K03a, pu003a U 1e30KCUpr003a), Tucaxapubl
(caxapo3a, JlaKkTo3a) MW IOJMcaxapuiabl (Kpaxmaj, TJIMKOTeH, IEeJUTI0JI03a).
buonornyeckue GyHKIMM yTIIEBOIOB.

Jlunuae:  Tpurauuepuabl, Qocdoaunuasl, crepounsl. [uapoduIbHO-
runpopoOHbie  cBoiicTBa. buonormdyeckne ¢yHkuuu sunupoB. CpaBHEHUE
YIJIEBOJIOB, OCJIKOB U JIMIMTUAOB KaK UCTOYHUKOB SHEPTHUHU.

Hyxnennoseie kucnorsl: JHK w PHK. Hykmeormaer — MoOHOMEpHI
HyKJIenHOBBIX KUCIOT. Ctpoenue u pynkiuu JIHK. Ctpoenne u ¢pynkimu PHK.
Bunast PHK. AT®: ctpoenune u GyHKIUH.

[{utonorus — Hayka o kietke. Kiietounast Teopusi — mpuMep B3aUMOIEUCTBUS
uaen u paKkToB B HAYYHOM MO3HAHUU. MeTO bl U3yUEHUS KIETKHU.

Kietka kak nenoctHas xuBasi cucteMa. O0uiue Npu3Haky KJIETOK: 3aMKHYTast
HapykHas MmemOpana, monekynbl JIHK kak renetwdeckuit ammapar, cuctema
CUHTE3a OeJKa.

Tumel KJIETOK: JyKapuoTHuUecKas U Mpokapuotuyeckas. (OCOOEHHOCTH
CTpOEHHUsI MPOKapHOTUYEeCKOM KieTku. KnerouHas creHka Oakrepuil. CTtpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMSL PACTUTEIIBHOM, >XUBOTHOW H
IpUOHON KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTE€HKA, MIMKOKAJIHMKC, UX
dbyukiuu. [nasmaTtnyeckas memOpaHna, e€ cBoiicTBa u ¢pyHKIuHU. [{utonnasma u eé
opranoujipl. OnHoMemOpannbie opranounbl kietku: OIIC, ammapat ['ombmxw,
n30coMBbl.  [IoyaBTOHOMHBIE OpPraHOWUIBl KJIETKU: MUTOXOHJPHWH, TUIACTUIBI.
[Ipoucxoxnenne MUTOXOHIApUM u mactuA. Buael tumactun. HememOpanHbie
OpraHoOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOJIU, PECHUYKH,
KryTUKU. OYHKIAW OPraHOUIOB KJIETKU. BKitoueHusl.

Anpo — perynaropHslid HeHTp KiaeTku. CTpoeHue snpa: saepHas o00J0YKa,
KapuoIuiasma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KJIETKE.

JlemoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. lneiaen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Jnarpammel: «PacnpeneeHne XMuMAYECKUX JJIEMEHTOB B HEXKUBOW IPUPOJIEY,
«PacmpenienieHrue XUMHUYECKHUX 3JIEMEHTOB B dKUBOU MIPUPOIEL.

Tabmuubl u cxembl: «llepuognyeckass Tabnuia XUMUYECKUX 3IIEMEHTOBY,
«CTpoeHune MoJIeKyJibl BOJIb», «buocunTes Oenka», « CTpoeHrue MOJIEKyYJIbl OenKay,
«Ctpoenne pepmentay, «Hyknennobie kuciotel. JJHK», «Ctpoenune monexynb



AT®», «CtpoeHne 3yKapuoTH4YEeCKON KIeTKW», «CTpOeHHE >KMBOTHOU KIIETKW,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHne MNPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue sapa KIeTKn», « YTIIeBOIAb, «JIumuabn.

OOopynoBaHue: CBETOBOM MHKPOCKON, OOOpYJOBaHUE Jis MPOBEICHUS
HaOIIOJICHUM, H3MEpPEHHI, SKCIEPUMEHTOB, MUKPOIpPENapaThl PACTUTENbHBIX,
YKUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlaGopaTopHble ¥ NpakTHYecKUe padoThI:

Jlabopatopnas pabora Ne 1. «M3yueHue KaTaqIUTUYECKONW AaKTUBHOCTHU
(bepMeHTOB (Ha MpUMEpE aMIIIa3bl UK KaTajaasbl)y».

JlaGoparopnas pabora Ne 2. «M3ydyeHue CTpOoe€HUS KIETOK pacTEHUH,
JKUBOTHBIX W OaKTepHil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpemapaTrax U MX
OMHICAHUEY.

Tema 4. ’KnzHeaeaTeJJbHOCTL KJIETKH.

OOMeH BemiecTB, Wi MeTab0au3M. ACCUMUWIALNS (TUTACTUYECKU OOMEH) U
JTUCCUMMIISIIMS  (PHEpreTUdYeckuii oOMEH) — JBE€ CTOPOHBI €JIMHOIO0 Ipoliecca
Merabonu3ma. Ponb 3aKOHOB COXpaHEHHS BEIIECTB U DHEPTUU B TMOHUMAHUU
MeTabou3Ma.

Turnbel oOMeHa BelecTB: aBTOTPOPHBIN U rerepoTpodHbIi. Posb hepMeHTOB B
O0OMEHE BEIlleCTB U MPEBPAIICHUHN YHEPTUU B KIIETKE.

®orocunTe3. CperoBas W TeMHOBasg (a3pl (¢QoTocuHTE3a. Peakuuu
dborocunTe3a. DPpheKTUBHOCTh (oTOCHHTE3a. 3HAYCHUE (DOTOCHHTE3a IS KU3HU
Ha 3emuie. BausiHue ycnoBuii cpeqpl Ha (POTOCUHTE3 M CIIOCOOBI MOBBIIICHHS €TI0
MIPOAYKTUBHOCTHU Y KYJbTYPHBIX PACTEHUM.

XeMOCHHTEe3. XEeMOCUHTE3UpYyIoUe OakTepuu. 3HaYEHUE XEMOCUHTE3a s
YKU3HH Ha 3eMIe.

DHepreTuuecknii oOMeH B KieTke. PaciiernieHue BelecTB, BBIJCICHHUE H
aKKyMYJMPOBAaHHE SHEPTUH B KJIETKE. DTarbl JHEPreTUYecKoro ooMeHa. [ mukomus.
bpoxxenne u ero Buubl. KucioponHoe OKHCIEHHE, WM KJIETOYHOE JbIXaHUE.
OxucnurensHoe hochopunrpoBanue. DPPEKTUBHOCTh SIHEPTETUIECKOTO 0OMEHA.

Peaknium wmatpuyHoro cuHTe3a. [eHermueckas wuHbopmanms u JIHK.
Peanuzanmsi reHeTmdeckoil uMH(OpManM B KIETKE. | €HETWYECKU KOJ U €ro
cBoiicTBa. Tpanckpunuus — matpuunblii cuHTe3 PHK. Tpancnsuusa — 6uocunres
Oenka. Ortanbl TpaHcisiuuu. KoaupoBanue amuHokuciaor. Ponb pubocom B
OonocuHTe3e Oenka.

Hexkierounsie popMsbl xu3HU — BUpYchl. cTtopus oTkpsiTusa Bupycos (. W.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M JKM3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacrteHuidd, KUBOTHBIX U 4YEJIOBEKAa, BbI3HIBAEMbIC
Bupycamu. Bupyc mmmynozaepunura yenoseka (BMIY) — BozOyautens CIIM/a.



OOpatHas ~ TpaHCKpUIIIIMA, peBepTaza W uHTerpaza.  lIpodunakruxa
pacnpocTpaHeHHUs! BUPYCHBIX 3a00JICBaAHMIA.

JleMoHCcTpanuu:

[Toptpetsr: H. K. Konenos, /1. Y. UBanosckuii, K. A. Tumupsses.

Tabmuiel 1 cxembl: «Tumbl mutanusy, «Metaboausm», «MHTOXOHIPUN,
«HepreTudeckuii ooMmen», «Xiopomiacty, «Dotocuntes», «Crtpoenue JIHK»,
«Ctpoenune n QPyHKIIMOHUpPOBaHUE TeHa», «CuHTEe3 Oenkay, «[ eHeTHIeCcKuit Koy,
«Bupyco», «bakrepuodarn», «Ctpoenne u xkuzHeHHbld nukin Bupyca CIIN/da,
oakTepuodaray, «Pemnukanus JJHK».

Oo6opynoBanue: moxaenu-anmnkanuun «Yasoenue JIHK u Tpanckpunuus»,
«burocunre3 6enkay», «CTpoeHue KISTKN», Mojielb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHMe M MHIUBHUIYAJIbHOE Pa3BUTHE OPTaHU3MOB.

KieTouHbIii UK, WM KU3HEHHBIM LMKI KieTku. WHTepdaza u MuTos.
[Ipomecchl, mpoTekatomue B uHTepdasze. Perukanus — peakius MaTpUYHOTO
cuateza JIHK. Crpoenme xpomMocoMm. XpOMOCOMHBEI HAa0Op — KapHOTHIL
Jumiou el W TaluvIOWJIHBIA ~ XpOMOCOMHBIE  HaOOphl.  XpOMaTHUJIBI.
[{uronoruyeckue OCHOBBI PA3MHOKEHHSI W  MHAUBHUIYAJbHOIO  PAa3BUTHSA
OpPraHu3MOB.

Henenune knetkun — muto3. Ctaguu mutosa. [Ipoueccel, mpoucxoasuye Ha
Pa3HbIX CTAAUAX MUTO3a. BUOTOTrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi THO€IIb KJIETKH — aromTo3.

@dopMBbI pa3MHOKEHHSI OPraHU3MOB: Oecroyioe U nmoyioBoe. Bubl 6ecmnosioro
Pa3MHOXKEHUS: JEJIEHUE HAJBOE, ITOYKOBAHME OJHO- M MHOTOKIIETOYHBIX,
CIopooOpa3oBaHue, BETETATUBHOE pa3MHOXeHUE. VICKyccTBEeHHOE KJIOHUPOBAHUE
OPraHu3MOB, €0 3HAYEHUE JIJI CENEKIUU.

[TonoBoe pazMHOXKEHHE, €T0 OTJIINYUS OT OECIIOIOTO.

Meito3. Cranuu Mmeio3a. IIporecchl, NpoucxXoadiine Ha CTaaudaxX Menosa.
IToBenenue xpomocoM B Meno3e. Kpoccunrosep. buonmormdyeckuid CMbICT U
3HAYEHHUE MEN03a.

["ameTtorenes — mporecc 0oOpa3oBaHUs TOJOBBIX KJIETOK y IKUBOTHBIX.
[TomoBbIe kene3bl: CeMEHHUKU U sIMYHUKU. OOpa3oBaHWE W PAa3BUTHE TOJOBBIX
KJIETOK — TaMmeT (CIepMaro30ui, SIMIEKIeTKa) — CHepMaTOoreHe3 M OBOICHES.
OcoOEHHOCTH CTpPOCHMS SULEKIETOK U crepMaTo3ouaoB. OmIog0TBOPEHUE.
ITaprenorenes.

NunuBunyanbHoe pa3BuTHE (OHTOTEHE3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Jrtarnbl SMOPHOHAIBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KHUBOTHBIX:
npoOieHue, racTpyisiius, opraHorene3. IloctamOpuoHanbHOE pazBuTHE. THIIBI
MOCTAMOPUOHAIBHOTO Pa3BUTHUS: MPsAMOE, HempsMoe (JIUYMHOYHOE). BriusiHue



Cpellbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YPOJCTBa.

Poct u pasButue pacreHuii. OHTOreHE3 IIBETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHHU, CTA/INU Pa3BUTHSL.

JlemoHcTpanum:

Tabmuubr u cxembl: «DopMbl pa3sMHOKEHHUS OPTraHU3MOBY», «J[BoiiHOE
OIUIOJOTBOPEHUE y LBETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOXKEHUE
pactenui», «Jlenenne xkietku Oaktepuil», «CTpPOEHHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knerounsiii mukim», «Pemmukanus JTHK», «Mutosy,
«Menosy, «lIpsmoe u HenpsaMoe pa3Butue», «l'aMeroreHes y MICKONMUTAOMNX U
4yesnoBeka», « OCHOBHbBIE CTAJIUU OHTOT€HE3A.

O6opynoBanue: MHKPOCKOTI, MUKPOIIPENapaThl «CnepMaTo30u bl
MJIEKOIIUTAIOLIETO», «SIHIeKIeTka MieKonuTaromero», «Kapuoknnes B KJIETKax
KOpEIIKa JIyKa», MarHuTHas MOJEb-alIuIMKauus «JlelieHue KIETKW», MOJEIb
JIHK, monens meTada3zHoit XpOMOCOMBEI.

JlaGopaTopHble ¥ NpakTHYecKUe padoThI:

JlabopatopHass pabora No 3. «HaOmiomeHne MuTO3a B KJIETKAaX KOHYMKA
KOpEIIIKa JIyKa HAa TOTOBBIX MUKPOMPENapaTaxy».

JlaGoparopuas pabota Ne 4. «M3ydeHuwe CTpOEHHS TOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOMpPENapaTaxy».

Tema 6. HacsiencTBEHHOCTh M N3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mlctopus pa3BUTHs reHETUKU. Poib nutonoruu
U 3MOpUOJIOTUM B CTAaHOBJIICHMM Te€HETUKH. Bkiaa poccuiickux u 3apyOeiHBbIX
V4EHBIX B pa3BUTHE TEHETHUKU. MeETolbl TEHETUKH (THOPUI0JIOrMYECKUM,
[UTOT€HETUYECKUH, MOJEKYISIpHO-TeHeTH4YeCKUuii). (OCHOBHBIE T'€HETHYECKHUE
noHATHs. [ eHeTnyeckas CHMBOJIMKA, UCTIOJIb3yeMasl B CXEMaxX CKPELIMBaHUMN.

3aKOHOMEpPHOCTH HACJIeIOBaHUsl MPU3HAKOB, YCTAaHOBIICHHbIE . Menaenem.
MoHorubpuHoe CcKpelrBaHue. 3aKOH €IuHO-00pa3us THOPUAOB MEPBOTO
nokojeHus. [IpaBuino qoMuHUpOBaHMS. 3aKOH paCIICIUICHUS TPU3HAKOB. [ unoTe3a
YuCTOTHI raMeT. [1oiHOE ¥ HenmoHOe TOMUHUPOBAHUE.

JluruOpugHoe  CKpemvMBaHHWE. 3aKOH  HE3aBHCHUMOTO  HACIIeOBAHUS
npu3HakoB.  l{uToreHeTMueckue  OCHOBBI  JUTHOPHUIIHOTO  CKpEIIMBAHUA.
AHanm3upytollee ckpenpanue. Mcnoap30BaHne aHATU3UPYIOLIETO CKPEIINBAHUS
JUTSl OTIPEACIIEHHsI TEHOTHIIA OCOOM.

CuennenHoe HacnenoBaHue npu3HakoB. Padora T. Moprana o cuemieHHoOMy
HaCJIEIOBAaHUIO T€HOB. HapylieHne cliersieHust TeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpoMOCOMHas TEOPUs HACIEICTBEHHOCTH. | €eHETUUECKHE KAPTHI.



['enetuka mosia. XpoMOCOMHOE ONpPEAEIICHUE MOoyia. AYyTOCOMBI U TOJOBBIE
XpoMOCOMBI. ['omoramerHele W TreTeporamMeTHnle oOpraHusmel. HacienoBaHue
MPU3HAKOB, CLIETUIEHHBIX C MOJIOM.

N3MeHunBOCTh. BUabl K3MEHYMBOCTHU: HEHACIIECICTBEHHAS U HACJIEACTBEHHAS.
Pomp  cpempl B HEHACIEACTBEHHOM  M3MEHUYHMBOCTH.  XapaKTEPUCTHKA
MOIU(PUKAIIMOHHON M3MEHYMBOCTH. BapuarimoHHbIi psi M BapUallMOHHAS KPUBAas.
Hopma peakuuu npuszHaka. KonuuecTBEeHHbIE M KaYE€CTBEHHBIE NPU3HAKU U KX
HOpMa peakiuu. CBOMCTBA MOAU(PUKAIIMOHHON N3MEHUYNBOCTH.

HacnencrtBeHHasi, WM TeHOTUIIMYECKas, W3MEHUYMBOCTh. KoMOWHAaTHBHas
U3MEHYMBOCTh. Meio3 W TMOJOBOM MPOLECC — OCHOBA KOMOWHATHBHOMU
W3MEeHUYMBOCTU. MyTarmoHHasi \3MeHYMBOCTh. Kimaccudukanus myTaruii: TeHHbIC,
XpOMOCOMHBIE, TeHOMHBIE. HYacToTa U mpuunHbl MyTaluud. MyTareHHbie (aKTOPHI.
3aKOH rOMOJIOTHYECKHX PSAJOB B HaclieAcTBEHHOM n3meHunBoctu H. M. BaBuiiosa.

BresanepHas HacIeACTBEHHOCTh U U3MEHYHUBOCTD.

['enetuka yenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOAbI T€HETUKU
YyeJIoBeKa: reHeaJIOTHUYEeCKU, OJIM3HEIOBBIN, IIUTOT€HETHYECKIUM, OMOXUMUYECKUI,
MOJIEKYJISPHO-TEHETUUECKHA. CoBpeMmeHHOE OnpeeSICHHE TEHOTHIA!
MOJJTHOT€EHOMHOE CEKBEHUPOBAHUE, T€HOTHUIIUPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[TI1P-anamm3a. HacmencTtBennnle 3a00JIeBaHUS 4YeJIOBEKAa: TEHHBIC OOJIC3HHU,
0OJIe3HU C HACJEJCTBEHHOM MpPEeapacloyiOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue u reHepatuBHble MyTanuu. CTBOJOBBIE KIETKU. [IpuHUUIBI
3I0pPOBOT0 00pa3a KU3HU, TUATHOCTUKHU, MPOPUIAKTUKH U JICUCHUS T€HETUYECKUX
0ose3Held. MeauKo-TeHEeTUYECKOE KOHCYJIbTUPOBAHME. 3HAUECHHUE MEAUIIMHCKON
TE€HETUKH B MIPEJOTBPAICHUY U JICUCHUN TeHETUYECKUX 3a00JICBaHUM YeOBeKa.

JlemoHcTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuiios.

Tabnuie! u cxembl: «MOHOTUOPUIHOE CKPEIIMBAHUE U €T0 IIUTOTCHETHYECKas
OCHOBAa», «3aKOH pacUICIJICHUS U €0 IUTOr€HETUYECKasi OCHOBAY», «3aKOH YHCTOTHI
rameT», «/urnbpuanoe ckpemmBanuey, « L {luronorunueckne 0CHOBBI TUTHOPUTHOTO
CKpeluBaHus», «Menosy, « B3aumoaercTBue amieabHbIX T€HOBY, «I eHeTndeckue
KapThl pacTeHUH, )KUBOTHBIX M 4eloBeKa», «I eHeTnka moja», «3aKOHOMEPHOCTHU
HACJICIOBAHUS, CLEIUICHHOTO € MOoJIoM», «KapuoTumbel yenoBeka M KUBOTHBIX),
«Bunpel uamenunBoctT», «MoaudukanmoHHas HU3MEHUYMBOCThY», «HacnemnoBanue
pesyc-dakropa», «I'eHeTruka rpymi KpoBu», « MyTarimoHHas U3MEHUYHUBOCTHY.

O6opynoBanue: Mojaenu-anmuIinkanuu «MOHOTHOPUIHOE CKpEIIUBaHUEY,
«Henonnoe nomuHupoBaHuey, «Jurubpunnoe ckpeniuBanue», «llepexpéct
XPOMOCOMY, MUKPOCKOIT U MUKpoTipenapart «J[po3oduna» (Hopma, MyTaniuu GopMbl
KPBUIbEB M OKPACKH Tela), repoapuii «I'opox moceBHO».



JlaGopaTopHble ¥ NpakTHYecKue padoThI:

Jlabopatopnas pabora No 5. «M3ydeHue pe3yiabTaTOB MOHOTHOPUIAHOTO U
JUTUOPHUIHOTO CKpELMBaHUs y AP030(HiIbl Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGoparopnas pabota Ne 6. «3yuenue MoauduKamOHHON U3MEHYUBOCTH,
MMOCTPOCHHUE BAPUALIMOHHOTO PSJIa U BAPUALIMOHHOM KPUBOW.

JlabopatopHnas pabora Ne 7. «AHanmu3 MyTanui y Ipo30(Quibl Ha TOTOBBIX
MUKPOIIpEnapaTaxy.

[Ipaktuueckass pabora No 2. «CocTaBieHME U aHAJIU3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenexkuust opranusmMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekuus Kak HayKa W MpPOIECC. 3apOXKIEHUE CEEKIUU U JOMECTUKAIUS.
VYuenue H. U. BaBuiiosa o ieHTpax mpoucXoxACHUS 1 MHOT0O0pa3usi KyIbTYPHBIX
pacteHuii. LIeHTpbI MPOMCX0XKAEHUS TOMAIIHUX KUBOTHBIX. COpT, MOopoAa, IITaMM.

CoBpeMeHHbIE METO/IbI CeleKIMU. MacCoBbIi U UHAUBUYaTbHBIN OTOOpPHI B
CEJIEKIIMU pPACTeHMM W >KUBOTHBIX. OIlEHKa JKCTepbepa. bIHM3KOpOJICTBEHHOE
cKkpenBanue — HUHOpuAMHT. Ywucras nuHusA. CKpelMBaHWE YWCTHIX JIMHUMH.
['erepo3uc, wiu rubpuaHas cuia. HepoacTBeHHOE CKpelllMBaHHE — ayTOPUAMHT.
Otnanénnas rubpuanzanus u e€ ycrnexu. IckyCCTBeHHBIM MyTareHes v nojy4eHue
MOJIUTUIONI0B. JIOCTHKEHUS CENIEKIIUUA PACTCHHM, J)KUBOTHBIX U MUKPOOPTaHU3MOB.

buoTtexHonoruss kak OTpaciab MPOU3BOACTBA. ['€HHAs WHXKEHEpHUs. ITallbl
co3manusi pexombunantHod JIHK wu Tpancrennsix opranuszmoB. Kierounas
uHxeHepus. Kilerounble KyabTypbl. MUKPOKIOHAIBHOE Pa3MHOXKEHUE PACTEHUMN.
KiloHnpoBaHne BBICOKONMPOAYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX OPraHU3MOB.

Okonornuyeckue M 3Tudyeckue  npodisembl. [MO  —  reHeTHYecKu
MOJAU(PUIUPOBAHHBIE OPTaHU3MBI.
JlemoHCcTpauuu:

IToptpersl: H. 1. BaBunos, M. B. Muuypun, I'. JI. Kapneuenko, M. .
HNBanHoB.

Tabnuupel u cxeMbl: Kapta «lIeHTpbl NPOUCXOXKACHUS U MHOT000pa3us
KYJbTYPHBIX pacTeHui», «[lopoasl TOMalIHUX KUBOTHBIX», «CopTa KyJIbTYypPHBIX
pactenunity, «OtmnanéHnas ruopuausanus», «PadoTer akagemuka M. @. MBaHoBay,
«Ilomumnongus», «OO0bekThl OWOTEexHONOTHM», «KileTouHble KyIbTyphl W
KJIIOHHpOBaHKe», «KKOHCTpynpoBaHHE U EPEHOC T€HOB, XPOMOCOM).

O06opynoBaHue: MYJISDKH TUIOJIOB M KOPHETUIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUSY.

JlaGopaTopHble ¥ NpakTHYecKue padoThI:

Okckypeuss «OCHOBHBIE METOABI U JOCTUKEHUS CEJIEKUMHA PACTCHUN H
JKHUBOTHBIX (Ha CEIIEKIIMOHHYIO CTaHIIUIO, MJIEMEHHYIO bepmy,



COPTOUCTBITATEIHBIM  YyY4aCTOK, B TEIUIMYHOE XO3SMCTBO, J1TAOOPATOPHUIO
arpOyHUBEPCUTETA WM HAYUYHOTO LIEHTPA)».

11 KUIACC

Tema 1. IBoaonuoHHasi OnoJiorusi (9 yacos)

[Ipeanocbulku BO3HUKHOBEHHS 3BOJIIOLMOHHON TEOPUU. ODBOJIIOLMOHHAS
Teopust U €€ MecTo B OMONOrMu. BiusHue 3BOIIONMOHHONW TEOPUM HA Pa3BUTHE
OMOJIOTHY U APYTHX HaAYK.

CBugerenscTBa dBOMOIMU. [laneoHToNIOrMYECKHE: TMOCIEI0BATEIbHOCTD
NOSIBJICHUS BHUJIOB B MAJICOHTOJOIMYECKOW JIETOMHUCH, MEPEeXOJHble (HOPMBI.
buoreorpaduueckue: cxoacTso u paznuune ¢ayH u Gpaop MaTEpPUKOB U OCTPOBOB.

OMOpHOIOTMYECKHEe: CXOJACTBA M pPa3iIMyusi SMOPHOHOB pa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTENbHO-AHATOMUYECKHE: TOMOJOTHYHbBIC, AHAJIOTMYHbIE,
pPYJIMMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMHYECKUE: CXOACTBO
MEXaHU3MOB HACIEJCTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHX MyTeH Yy Bcex
OpraHU3MOB.

OpomonmonHas Teopust Y. JlapBuna. IIpeAnochblikM BO3HUKHOBEHUS
napBuHU3MA. J[BWKYIME CHJIBI HBOJNIONUU BUAOB 10 JlapBuHY (M30BITOYHOE
Pa3MHOKEHUE NPHU OTPAHUYEHHOCTH PECYPCOB, HEONPENEIEHHAS] W3MEHUYMBOCTb,
0opb0a 3a CyIleCTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Boonuu (CTID) u €€ 0OCHOBHBIE MOJOKEHHUS.

Mukpososonus. [Tonmynsuusa kak eIMHUIA BUIA U SBOJIIOIUU.

JBrkymue cuiibl ((pakTopbl) PBOJONHMKM BUAOB B Ipupojae. MyTalmoHHBINA
npolecc U KOMOMHATUBHAsT M3MEHUYMBOCTH. [lomyJsiiMOHHBIE BOJHBI U Jpeid
reHoB. M3ossuus u Murparusi.

EctecTBenHbIii 0TOOp — HampaBusOmui ¢aktop dSBomonun. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Tpucnoco0neHHOCTh OpPraHU3MOB KakK pe3ysbTaT 3Bomonuu. [lpumeps
MPUCTIOCOOJIEHUI Y OpraHu3MOB. ApoMop(h03bl U UAUO-aAaNTAI|H.

Bun wu  BumooOpazoBanue. Kputepun Buaa. OcHOBHblE  (OpPMBI
BUJI000pa30BaHus: reorpauueckoe, IKOJIOTHIECKOE.

MaxkposBomonus.  PopMbl  3BOTIOLMU:  (UIETHYECKAs, JAUBEPreHTHAs,
KOHBEpIreHTHasi, mapasuienbHas. HeoOpaTtuMocTh 3BOMIONUN.

[IpoucxoxieHne OT HeclneuualTu3UpOBaHHbIX NpenkoB. [Iporpeccupyromias
crnenuanu3anus. AJanTuBHas paaualus.

JlemoHcTpanum:

[Toptpetst: K. JIunnei, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkens, @. Mrosep, A. H. Ceepuos.



Tabnuibl u cxembl: «Pa3BuTHE OpraHUYecKoro Mupa Ha 3emiiey, «3apoIbIIIH
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeonrepukc», «®Dopmbl  OOprOBI 32
cyliecTBoBaHue», «EctecTBeHHBI 0TOOPY», «MHOroobpasue COpToB PACTEHUID,
«MHoroo6pasue  mopoa  KMBOTHBIX), «JTonmynsauum», «MyTanuonHas
U3MEHYHUBOCTE», «Apomopdo3by, «Umnoamanrammm», «OO0mas aereHepanusy,
«/IBmxymue cuibl 3Bosrouun», «Kapra-cxema wapmpyra mnyremectBus Y.
Hapsunay», «bopbba 3a cymectBoBaHue», «IIpucrnocobIeHHOCTh OPTraHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHuEey», « IKOJIOTHUECKOE BIUI000PA30BAHUE.

OO6opynoBaHUE: KOJUICKIIMS HACEKOMBIX C Pa3IMYHBIMU THUIIAMHU OKPAaCKH,
Ha0oOp TJIOMOB U CeMsiH, KoJulekuus «lIpuMepbl 3alIUTHBIX MNPUCIOCOONICHUN Y
KUBOTHBIX», MOJIeNIb «OCHOBHBIC HAIIPABICHUS DBOJIOIUN», 00BEMHAS MOJEIb
«CTpoeHue ToJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpaguueckas kapra wmupa, KojuleKuus «PopMbl COXPaHHOCTH
HMCKOIMAeMbIX JKMBOTHBIX M pacTeHUi», Mojenb anmukanus «llepexkpéct
XpOMOCOMY, BIIayKHBIE IIpemnapartsl «PazButne HacekoMmoro», «PazBurtue Jsrymkmy,
Mukponpenapar «JIpozoduna» (Hopma, myTanuu (GopMbl KPUIHEB U OKPACKH TEJNA).

JlaGopaTopHble U NPaKTHYEeCKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHIOB IO MOP(POJIOTHYECKOMY
KPUTEPHUION.

JlabGoparopnas padota Ne 2. «Onucanue npucnocoOIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HukHOBeHMe U pa3BuTHe Ku3HU HA 3emuie (10 yacoB)

Jlonay4Hble TpPEACTaBICHUS O 3apOKJICHHM XW3HU. HayuHble THMIOTE3bI
BO3HUKHOBEHHUS KW3HU Ha 3emiie: a0uoreHe3 W TNaHCHepMus. XuMUUYecKas
ABOJIONMS. AOHOTEHHBIA CHUHTE3 OPraHMYECKHX BEIIECTB M3 HEOPTaHUYECKUX.
DKCIEpUMEHTAIbHOE MOATBEPAKIACHNE XUMUYECKOW 3BOMOINH. HauanbHble ATarbl
ouosorudeckor sBostoruu. ['mnoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX
CTPYKTYp U BO3HUKHOBEHUE NPOTOKJIETKHU. [lepBble KIETKM W HMX HBOJIIOIUA.
®opMUPOBAHNE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PazButne xxu3Hu Ha 3emuie mo ’pam U nepuojam. Karapxei. Apxeiickas u
nporepo3oiickass 3pel. llameosolickass spa u €€ mMepuoAbl: KEMOPHICKUH,
OPZIOBUKCKHH, CUITYPUHUCKNN, IEBOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHM.

Me3o301cKas 3pa v €€ Nepruobl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

KaliHo3oiickass »pa W €€ mNepuoAbl: MNaJCOrCHOBBIM, HEOTCHOBBIM,
AHTPOITOTE€HOBBIM.

XapakTepucTUKa KJIMMaTa U TeoJOornYecKux mpoieccoB. OCHOBHBIE ITAIlbI
HBOJIIOIMU PACTUTENIBHOIO M S>KHMBOTHOIO MHpa. Apomopdo3bl y pacTeHUl u
JKUBOTHBIX. [TosiBNEHME, pacliBET U BEIMUPAHUE TPYIIT KUBBIX OPTaHU3MOB.



Cucrema OpraHUYECKOrO0 MHpa KaK OTpakeHHe 3BotonuU. (OCHOBHbBIE
CUCTEMATHYECKUE TPYNIbl OPraHU3MOB.

DBOJIIOIHUS YeJIOBeKa. AHTPOIIOJIOTHS Kak Hayka. Pa3Butue mpejcTaBieHuit o
MPOUCXOXKJIECHUM 4YesoBeka. MeToabpl u3ydeHus aHTpororeHesa. CxojcTtBa u
pa3inyus YeIoBeKa U KUBOTHBIX. CHCTEMaTUYECKOE MOJI0KEHUE YEIOBEKA.

JBrokymue cuibl ((hakTophl) aHTpororene3a. HacneacTBeHHas H3MEHYHUBOCTh
U ecTeCTBeHHbIN 0TOOp. OOIIeCTBeHHBIM 00pa3 >KU3HU, W3TOTOBIICHHE OPYIUN
TPYyJa, MBILIJIEHUE, PEYb.

OCHOBHBIC CTAJIUM U BETBU DBOJIIOIMU YEJIOBEKA: aBCTpajIonuTeku, YenoBek
yMenbi, YenoBek mnpsaMoxonmdmnii, YenoBek HeaHAEpTaIbCKHUM, YenoBek
pasymHbIii. Haxoaku MCKOmaeMbIX OCTaTKOB, BpPEeMsl CYIECTBOBaHHUS, 00JaCTh
pacrnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIHSL.

YenoBeueckue pacbl. OCHOBHbIE  OOJbIIME  pachl:  €BpPOMNEOU]IHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMjHas  (PKBATOpUAJbHAs),  MOHTOJOUIHAS
(a3uarcko-amepukaHckas).  UepTbl  MPHUCIOCOOJICHHOCTH  MpeACcTaBUTEICH
YEJIOBEUYECKUX Pac K YCJIOBHUSIM CYILIECTBOBaHUA. ENMHCTBO ueIoBEYECKUX pac.
Kpuruka pacusma.

JleMoHCcTpanuu:

[Toptpers: ®@. Pean, JI. Ilactep, A. 1. Onapun, C. Mumnep, I'. HOpu, Y.
[apBuH.

Tabmuipel 1 cxembl: «Bo3nukHoBeHne ColMHEUHON cHcTeMbl», «Pa3Buthe
opraHuyeckoro wmupa», «PacturenpHass KieTka», <«KuBOTHas  KJIeTKay,
«IIpokapuornueckas kierka», «COBpeMEHHas CHUCTEMa OPTaHUYECKOrO0 MHUpPay,
«CpaBHEHUE aAHATOMHUYECKHX YEPT CTPOCHUS YEJIIOBEKa U UeIOBEKOOOPa3HBIX
00e3psH», «OCHOBHBIE MeCTa MaJCOHTOJOTMUECKUX  HAXOJIOK  MPEIKOB
COBPEMEHHOI0 4YeJlOoBeKay», «llpeBHenmmue roam», «pesrue moau», «llepsbie
COBPEMEHHBIE JIIOIN», «HeT0BEUECKUE Pachhy.

O6opynoBanue:  Myisiku  «lIpoucxoxnenne — denoBeka»  (OFOCTHI
aBCTpAJONUTEKa, MUTEKAHTPOIA, HEaHJepTaiblla, KPOMAHbOHIIA), CJICNKH WU
M300pKEHUST KAMEHHBIX OpYJIud TEepBOOBITHOTO YeNoBeKa (KaMHHU-YOIIIEPHI,
pyOuna, ckpebna), TEOXpOHOJOTHUYECKass Talmuia, KoJuiekius «Dopmbl
COXPAaHHOCTH UCKONAEMBbIX )KUBOTHBIX M PACTCHUI.

JlaGopaTopHble U NpaKTHYEeCKHEe PadOThI:

[IpakTuueckast padora Ne 1. «M3ydeHue MckomaeMbIX OCTaTKOB pacTeHUU U
YKUBOTHBIX B KOJUICKIIUSIX).

OKcKypcus «IBOJIOIUS OPraHUYECcKoro Mupa Ha 3emie» (B €CTECTBEHHO-
HayYHBIN WJIK KpaeBeIueCKui My3eil).

Tema 3. Opranusmsl 4 OKpy:kawIas cpeaa (5 yacos)



DKoJ0orvs Kak Hayka. 3afadd ¥ pa3fesbl SKOJOTUA. MeTOabl 3KOJIOrMYECKUX
MCCJIETOBAHUN. DKOJIOIMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpeabl oOuTaHusi OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JyIIHAs, MOYBEHHAs,
BHYTPHOPTIaHU3MEHHAS.

Okonornyeckne (dakTopel. Knaccudukamuss SKoJOTHYECKHX (PaKTOPOB:
abuoTnueckue, OHOTHYECKHME U aHTpOINOreHHble. JlelcTBHE HSKOIOIMYECKHUX
(baKkTOpOB Ha OPTAHU3MBI.

AOGuoTtnueckue (hakTophl: CBET, TEMIIEpaTypa, BIaXHOCTb. DOTONEpUOAN3M.
[IpucnocoGnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buosornueckne puTMBl.

buotnyeckue dhakTopsl. Bumbl OMOTHYECKUX B3aUMOCHCTBUN: KOHKYPEHITHS,
XHUIIHUYECTBO, cuMOuo3 u ero ¢opmbl. [lapazutusm, koomepaiusi, MyTyalausM,
KOMMEHCAJIM3M (KBapTHUPAHCTBO, HAXJIECOHMYECTBO). AMEHCAIN3M, HEUTpATU3M.
3HaueHre OHMOTHMYECKHUX B3aUMOJECUCTBUI IS CYIECTBOBAHMS OpPraHU3MOB B
MPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XApAKTEPUCTHKU nomyjasiuuu. OCHOBHBIE IIOKA3aTENH
MOMYJISIUU: YUCIEHHOCTh, IUIOTHOCTb, POYKJIA€MOCTb, CMEPTHOCTb, IPUPOCT,
Murpanus. J{lmHaMuka 4uCIEHHOCTH MOMYJISIUU U €€ perysuus.

JleMoHCcTpanuu:

[Toptpetsi: A. 'ymbGonsar, K. ®@. Pynbe, O. ['ekkensb.

Tabmunpl u cxemsl: kapTa «[Ipuponnsie 30Hb1 3emuan», «Cpeapl oOUTaHUA
opranu3mMoBy», «®doronepuoauzm», «llonmymsiiun», «3aKOHOMEPHOCTH pOCTa
YHUCJICHHOCTHU NOMYJsiUUU HHDY30puu-Ty Pesbkuy, «IlutieBpie nenm».

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

JlabopatopHas padorta Ne 3. «Mopdonoruueckne 0cCoOOEHHOCTH PacTeHUH W3
Pa3HBIX MECT OOHUTaHHS.

JlabopatopHas pabora Ne 4. «BnusiHre cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[TpakTrueckast padora Ne 2. «Iloacuér MIOTHOCTH MOMYJSIUN Pa3HBIX BUAOB
pPaCTEHHUID.

Tema 4. CooOmecTBa U 3K0J0rH4eckue cucteMbl (10 yacoB)

CooO1miectBO opranu3mMoB — OuorieHo3. CTpyKTypbl OuOIleHO3a: BHUIOBas,
NpPOCTPaHCTBEHHas, Tpoduueckas (muimieBas). Bunabl-nomunantel. CBsi3u B
OHOLIEHO3E.

Okonoruyeckre cuctembl (dkocucTembl). lloHsiTue 00 »3KocucTeME H
ouoreoneHoze. DOyHKIMOHAIBHBIE KOMIIOHEHTBI 3KOCHCTEMbI: MPOAYLEHTHI,
KOHCYMEHTBI, peyleHTbl. KpyroBOpOT BELIECTB U MOTOK SHEPTUU B SKOCUCTEME.
Tpoduueckue (nuuieBbie) ypoBHH 3KocucTeMbl. [Iniessie nienu u cetu. OCHOBHbIE
MOKa3aTesid 3KOCUCTEMBL: OHOMacca, NPOAYKUHUSA. ODKOJIOTMYECKHE MUPAMUJIBL:



MNPOAYKIMU, YHCIEHHOCTH, OuomMacchl. CBONCTBA 3KOCUCTEM: YCTONYMBOCTb,
caMmoperyJsiuus, pazsutrre. CyKieccusl.

[IpupoaHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMA XBOMHOTO
WJIM [IAPOKOJIMCTBEHHOTO JIEca.

AHTPOTIOTEHHBIE ~ DKOCUCTEMBI.  ATPOIKOCUCTEMBL. Y POOIKOCHCTEMBI.
buonorndeckoe u X03sHCTBEHHOE 3HAYCHUE arPOIKOCUCTEM U YPOOIKOCHCTEM.

buopasznooOpaszue kak Qakrop ycroitumBoctu skocucteM. CoxpaHeHUE
OMOJIOTUYECKOTO pazHooOpa3us Ha 3emiie.

Yuenue B. U. Bepnaackoro o Ouocdepe. ['paHuiipl, coctaB u CTpyKTypa
ouochepnl. KuBoe BemectBO U ero QpyHkuuu. OcobeHHOCTH Ouochepbl Kak
rI00aIbHOM JKOCHCTeMBbl. J[MHaMHMueckoe paBHOBeCHME U oOOpaTHas CBSI3b B
ouocdepe.

KpyroBopoThl BeleCcTB U OMOT€OXMMHUYECKUE IIUKIIBI JIEMEHTOB (yIiepo/a,
a3oTa). 30HaIbHOCTh Ouocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Omochepe 3emiin. AHTPOINIOreHHBIC U3MEHEHUS B Onocdepe.
['moGanbpHbIE YKOJIOTHYECKUE TTPOOIESMBL.

CocyiiecTBoBaHM€e MPUPOBI U yenoBeyecTBa. CoxpaHeHue OuopaznooOpasus
KaK OCHOBa YCTOMYMBOCTH Ouocdepbl. OCHOBa paluMOHAIBHOIO YIPaBIEHUS
MPUPOJHBIMU PEeCypcaMu U WX UCIOJIb30BaHUE. JlOCTHXKEHUST OMOJIOTMU U OXpaHa
MPUPOIBI.

JlemoHcTpanum:

[Toptpetsl: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHaackuii.

Tabmuubl u cxembl: «llumesbie nenu», «buoleHoO3: cocTaB U CTPYKTypay,
«IIpupoausie coobmiectBay, «llenmu nuTaHus», «IKOJIOTHYECKAs] MHUPaAMUJIAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOMHOro  Jjeca», «bwuorenos BomgoéMa», «ArpoueHod», «lIpumepHsbie
AHTPOINOTECHHbIE BO3JICHCTBUS Ha IPUPOAY», « BaxkHENIIME HCTOUHHUKY 3arpsi3HEHUS
BO3J/lyXa U TIPYHTOBBIX BOJ», «llouBa — BakHeiIas cocTaBistomas ouochepon,
«®aktoppl  gerpagaumu  nouB»,  «llapHukKoBBIA  3PdexT»,  «DaKTOpbHI
pPaZIMOAKTUBHOTO 3arpsi3HeHus Ouocdepb», «OOmass crpykrypa Ouochepb»,
«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBIH dKpaH OuoChepsD,
«KpyrosopoT yrieponaa B 6uochepe», «KpyroBopot azota B IpUpoIe».

O6opynoBanue: Mopelb-anmiukanus «TunuuHble OMOLEHO3bI», Tepbapuii
«PacTtutenbHble cO00IIECTBA», KOJUIEKINH «buoneHosy, «Bpenurenu BaxxHEUIIUX
CEIBCKOXO3SMCTBEHHBIX KYIbTYpP», TepOapuu U KOJUIEKIIUH PACTCHHUMN U )KUBOTHBIX,
MpUHAJJICKAIIUE K Pa3HBIM SKOJIOTMUECKUM IpyIaM oJHOro Buaa, KpacHas kaura
Poccuiickoit  ®enepaniun, H300pKEHUS OXPAHSAEMBIX BUJIOB PpACTCHHN U
YKUBOTHBIX.
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CIIOCOBBI OHEHKHU JOCTUXEHUSA YYAIIIUMUCA
INJIAHUPYEMBIX PE3YJIBTATOB.
Bunbl 1 popMbl ccTeMBbl OLIEHUBAHUS, UCIIOJIb3YEMbIE B IIPAKTHKE

oOydeHHs1 OMOJIOTHH, pa3HOOOPA3HBI.

Tekymmii KOHTPOJIb OCYIIIECTBIIICTCS Ha KQXKIOM YPOKE B XOJI€ BBITIOJTHCHUS
00y4JarouMHUCs pa3HO0Opa3HbIX 3aJaHUM, OCYIIIECTBICHUS UMU PA3IUYHBIX BUIOB
JESTEIbHOCTH, B XOJI€ BBITIOJTHEHHSI IPOBEPOYHBIX, TAOOPATOPHBIX U
MPaKTUYECKHUX PAOOT.

Temarnyeckuii KOHTPOJb TPOBOAWUTCS IS TPOBEPKUA PE3YIBTaTUBHOCTH
YCBOCHHUS MaTepuraia OnpeeICHHON TeMbI WK pa3jieia y4eOHOM MporpaMMBl.

[{enm TeMaTH4eCcKOTro KOHTPOJIS: 3aKPEIUTh 3HAHUSI 110 TEME; TUKBUANPOBATh
npoOenbl B 3HAHUSAX, CTUMYJIUPOBATh pa3BUTHE OOMIMX CHOCOOHOCTEH;
CUCTEMATH3UPOBATh 3HAHUS OOYyYarOUIUXCS; ONMTHMH3UPOBATH 3aTPaThl y4eOHOTO
BpPEMEHU.

@DopMBbI TEMATUYECKOTO KOHTPOJISI ONPEIEIISIIOTCS YUUTENIEM B 3aBUCUMOCTH
oT o0beMa U Xapakrepa U3yuYeHHON TEMbI U OT KOHTPOJIUPYEMOTO BUAA
JEATENBHOCTH 00yYaromuXxcs. ITO MOKET ObITh OJTHO 33JaHUE ONMHUCATEIBLHOTO
xapakrtepa (ycTHas Uiy MUChbMeHHas (popma 0TBeTa), BOIMPOCH! WM 3a/1aHHs Ha
onpeJieNICHUEe CTETICHU BIaJCHUS MOHITUITHBIM anmnapaToM U Pa3BUTHUSA
OMOJIOTUYECKOTO MBIIIUICHHUS, 3a1a91 TEOPETUUECKOTO UITH TIPAKTUIECKOTO

Xapakrepa.

Hrorosas [IpOBEpKa JNOCTUKECHUN 0OyyYaroImuxcs [IO3BOJISAET
MPOKOHTPOJIUPOBATE U OOOOHIUTH OOJBINON O0bEM 3HAHUM, YCTAHOBUTH CBSI3U
MEXIy OWONOTMYECKMMH TOHATHUSAMU. B mporecce HTOTOBOW MPOBEPKHU
BBISBIISIIOTCSL HE TOJBKO 3HAaHUS OOyYaroIIMXCs, HO M CTENEeHb OBJaJCHUSA
pa3IMYHBIMHA BUJAMU HHTEJUICKTYaIbHON U IPAKTUUECKOW yueOHOU AeSITeTbHOCTH,
YMEHUSIMH ~ OOOCHOBBIBaTb ~ MHPOBO33PEHYECKHE  BBIBOJABI,  ONPOBEPrarhb
aHTUHAYYHbBIC JJOTMBI.

YcTHas wWTOrOBas TMpOBEpKa, Kak TMpaBUjIO, MPOBOAUTCS B (opme
WHIUBUIYAIbHOTO OMNpOCa, B XOJI€ KOTOPOTO YYUTEIb MOXET OKa3arb
oOydJarommMcss TIOMOINb, 3a7aBas HABOJIAIINE BOMPOCHI, OAOOpSS MPaBUIbHBIHN

OTBCT.



[IucbMEHHBIA HTOTOBBIM KOHTPOJb, B OTIMYHME OT YCTHOTO, JAeT
BO3MOXXHOCTh OJJTHOBPEMEHHO Y MHOTHMX IIKOJIbHUKOB IIPOBEPUTH 3HAHUS, YMEHUS
0TOOpaTh HYXKHBIA JJI1 OTBETa Marepuaj, I'PaMOTHO H3JI0XKHUTb €ro, MOBBICUTH
00BEeKTHBHOCTh OIeHKH. OpHako, Kak IMPH MHUCbMEHHOMW, TaK M TIPU YCTHOH
MTPOBEPKE KOHTPOJIMUPYIOTCS PE3YJIBTATHI YCBOCHUS OTPAHUYEHHOTO COAEPKAHMUS.

NTOroBeIi TECT, KaK MPaBUIO0, BKJIIOYACT 3aaHUsI C BHIOOPOM OJTHOTO
npaBWIbHOTO 0TBeTa. C MX MOMOIIBbIO KOHTPOJUPYIOTCS 3HAHUS Kak Ha 0a30BOM,
TaK U Ha TOBBIICHHOM YPOBHE.

[Ipu BbICTAaBJICHUH OIICHKH HEOOXOIMMO YUUTHIBATh:

MPaBUJIBHOCTh U OCO3HAHHOCTD U3JI0KEHUSI COJICPKAHUS, TTIOTHOTY PACKPBITHS
MOHATUH, TOYHOCTH YIOTPEOIICHNUS HAyYHBIX TEPMUHOB; CTETICHb
c(hOpMUPOBAHHOCTHU UHTEIUICKTYaJIbHBIX U 00IEy4eOHBIX YMEHUM;
CaMOCTOSITCIIBHOCTh OTBETA;

PCUCBYIO I'PaMOTHOCTD U JIOTUYCCKYIO ITOCJIICAOBATCIIBHOCTE OTBCTA.

Bovicokuit yposenv - ommemra «5»:

MIOJIHO PACKPBITO COJiep)KaHue MaTepuaja B 00beMe IporpaMMbl U yIeOHHKA;
YETKO Y MPABUJILHO JIaHbI ONPEICIICHUSI U PACKPBITO COJICPKAHUE TTOHSITU;
BEPHO MCMOJIb30BaHbl HAYYHBIE TCPMUHBI;

JUISL IOKa3aTeNIbCTBA UCIIOJIb30BAaHbI PA3INYHbIC YMEHUS, BHIBOIBI U3 HAOIIOIESHUM
Y OIBITOB;

OTBCT CaMOCTOHTeHBHLIﬁ, HCIIOJIb30BAHBI PAaHCC HpI/IO6pCTGHHbI€ 3HaHM.

Ilogvtuennntii yposensv - ommemra «4»:

PACKpBITO OCHOBHOE COJIEp/KaAaHUE MATEpHUala;

B OCHOBHOM IPABWJIBHO JIAHBI ONPEACIICHUS MOHATHN U UCIIOJIb30BaHbI HAyYHBIE
TEPMUHBI;

OTBET CAMOCTOSITCIIbHBIM;

ONPEICIICHUS TTOHITHUI HEIOJHbBIE, JOMYIIEHBI HE3HAYUTEIbHBIE HAPYILICHUS
MOCJIEA0BATEIbHOCTH U3JIOKEHUSI, HEOOJIbIIINE HETOYHOCTH MPH HUCIIOIb30BAHUHT

HAay4YHbIX TCPMHWHOB WJIM BBIBOAAX WU O606H_IGHI/I$IX nu3 Ha6JIIOI[€HI/II>’I H OIIBITOB.



bazoevtit yposenv - ommemxa «3»:

YCBOEHO OCHOBHOE COJIEpKaHHE YUEOHOro MaTepuaa, HO U3JI0KEHO
dbparMeHTapHO, HE BCET/IA MOCIEA0BATEIBHO; ONPEACIICHUS IOHATUN
HEJIOCTAaTOYHO YETKUE;

HE UCIOJIb30BaHbI B KAYECTBE JOKA3aTEIIbCTBA BBIBOABI M 0000IICHUS 13
HAOJIOZICHUH 1 OTIBITOB WJTU JOIYIICHBI OIIMOKY MPU WX U3JI0KEHUU; JOMYIICHBI
OIIMOKYU ¥ HEJOCTATOYHO B UCIOJIH30BAHUN HAYYHON TEPMUHOJIOTHH,

ONPEICIICHUN OHATUH.

Huoice 6az06020 yposens - ommemka «2»:

OCHOBHOE COZiepKaHue yueOHOro Marepuaia He PacCKphITO;
HE JJaHbl OTBETHI HA BCIIOMOTaTEIbHbBIE BOITPOCHI YUUTEIIS;
JIOMYIIIEHBI IPyObIe OMIMOKHU B ONIPENCICHUH MOHITUH, TPU UCIIOJI30BAHUU

TCPMHHOJIOTHH.

OueHka NpaKTHYECKUX YMEHHI ydaluxcst

1.0n1eHKa yMeHHii CTABUTH ONbITHI.

YuuTens J0DKEH YUYUTHIBATh: CAMOCTOSATEIBHOCTh M0I00pa 000pyI0BaHUS U
00BEKTOB; MOCJIEIOBATCILHOCTh B BBIITOJIHEHUH PA0OTHI 1O 3aKJIAJIKE OIBITA;
JIOTUYHOCTh M TPAMOTHOCTD B ONMKMCAaHUU HAOIIOACHUH, B (POPMYIUPOBKE BHIBOJIOB

H3 OIIbITA.

Buvicokuii yposenv- ommemxka «5»:

NpaBUIBHO OIpeesieHa Lelb ONbITa;
CaMOCTOSITENILHO U MOCJIE0BATEIBHO MPOBEACHBI 10A00p 000pyAOBaHUS U
00BEKTOB, a TaK)Xe padoTa Mo 3aKJIaJKe ONbITa, HAYYHO FPAMOTHO, IOTUYHO

ONHCaHbl HAOIIOAEHUS U C(HOPMYIHPOBAHBI BHIBOABI U3 OIBITA.

Iogvtuennstii yposenv - ommemka «4»

IMPpaBUJIBHO OIIPCACIICHA LCJIb OIIbITA,
CaMOCTOATCIIBbHO ITPOBCACHA HOI[60p O60py,I[OBaHI/IH 151 O6’I>CKTOB, a TaKXKC pa60Ta
IT10 3aKJIaAKEC OIIbITA,

MIpU 3aKJIaJKe OMbITa AoIyckaeTcs 1 - 20muoKu;



B II€JIOM I'PaMOTHO Y JIOTUYHO OMHMCAHbI HAOIIOICHHS U C(HOPMYIUPOBAHBI BHIBOJIBI
13 OIbITA;

B OIIMCaHUHN Ha6J'HOI[eHI/1ﬁ M3 OIIbITa JOITYIICHBI HCTOYHOCTH, BLIBOAbBI HECITOJIHBIC.

ba3zoewviit yposenv - ommemxa «3»:

MPAaBUIILHO OMPE/IEICHA 1ENb ONbITA;
no10op 00opyoBaHus U 0OBEKTOB, a TAKKE PAOOTHI TIO 3aKJIAKE OIBITA
MIPOBEICHBI C IIOMOIIBIO YUUTEIS; JOMYIIICHBI HETOYHOCTH U OIIUOKH MTPH

3aKJIaJIKe OIbITa, OMMMCAHUU HAOMIONEHNH, (POPMYITMPOBAHUN BBIBOJIOB.

Huoice 6a306020 yposenv-ommemka «2»:

HC OIIPCACIICHA CaMOCTOATCIIbHO LCJIb OIIbITA,
HC ITIOATOTOBJICHO HYKHOC O60py,Z[OBaHI/I€;

JOMMYIICHBI CYNICCTBCHHBIC OITHOKU ITPpH 3aKJIaJIKE U O(l)OpMJ'IeHI/II/I OIIbITA.

OueHka yMeHMH POBOAUTH HAOJIIOEHMSI.

Y4aurens TOMKEH YIUTHIBATh: MPaBUIBHOCTH IPOBEACHHS HAOMIOACHUIA 10
3aJJaHUIo;

yYMEHUE BBIICISAT CYIIECTBEHHBIEC PU3HAKK y HaOI0naeMoro oobekTa (Tporecca)
JIOTUYHOCTh M HAYYHYIO FPAMOTHOCTb B 0()OPMJIEHUHU PE3YIbTATOB HAOMIOACHUIN U

B BbIBOJIaX. Boicokuii ypoeens - ommemxa «5»:

MPaBUIIBHO T10 33JJaHUI0 YUUTEIS MPOBEACHO HAOIIOICHUE;
BBIJICJICHBI CYIIIECTBEHHbIE TPU3HAKU Y Ha0I01aeMoro o0beKTa (mpoiecca);

JIOTUYHO, HAYYHO TPaMOTHO OPOPMIICHBI PE3yabTaThl HAOIIOMECHHUI U BHIBOJIBI.

Ilosvruennstii yposenv- ommemka «4»:

NPAaBWIBHO I10 33JaHUI0 YUUTENS IPOBEACHO HAOIIOICHHE;
IIPU BBIJICJICHUU CYLIECTBEHHBIX MPU3HAKOB Y Ha00gaeMoro oobekTa (mpoiecca
Ha3BaHbl BTOPOCTEIIEHHBIE; AOIYIIeHa HEOPEKHOCTh B OPOPMIIEHUN HAOIIONECHHIA

" BBIBOJOB.



bazoevtit yposenv - ommemxa «3»:

JOMYLIEHBl HETOUHOCTHU U | - 2 o1IMOKY B IPOBEICHUN HAOIIOAEHUH IO 3aJaHUIO
YUHTEIIS;

1 BbIJICJIEHUHU CYILIECTBEHHBIX IPU3HAKOB y HaOM01aeMoro oobekra (mporuecca)
BBIJICJICHBI JIUILIb HEKOTOPbIE; TONMyIIeHbl oKOKU(1 - 2) B opopmiieHnn

HaOJIIOIEHUI U BBIBOJIOB.

Huoice 6az06020 yposenv - ommemxa «2»:

Honymensl omubku (3 -4) B mpoBeneHUH HAOTIOACHUN 1O 3aJaHUI0 YUYUTES;
HenpapuibHO BBIICNICHBI IPU3HAKY HAOMI0aeMOro 00beKTa (TIpoiiecca);

Jomymenst omuoku (3 -4) B ohopmiieHur HAOMIOACHUI 1 BBIBOJOB.

Ouenka 3a NpoBepoOYHbIE TECThI
Yuurenb MOMKEH NPOBECTU HMHCTPYKIUIO I TecTupyemblx OHa JOKHA

OBITh KOPOTKOM, MOHSATHOW M OOIIEH I BCEX HCHBITYeMbIX. HCTpyKIMS naer
pa3bICHEHUs, KaK HEOOXOAMMO OTBEYaTh Ha 3aJaHus TecTa. B HHCTpYKIUH
COOOIIaeTCsl BpeMsi, B TEUEHHE KOTOPOTO CIyIIATeJIsIM HEOOXOAMMO BBITOIHUTH
TECT, THUII IIKAJIbI OLIEHUBAHU.

B npo1ieHTHOM COOTHOIIIEHUH OICHKH (10 MATHOAITEHONW CHCTEME)
PEKOMEHTYEeTCS BHICTABIISITH B CIASAYIONTUX JIHAa3oHax:
«2» -49-0 %
«3» - 69-50 %
«4» -89 -70%
«5» - 100 - 90%



YYEBHO-METOJANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O TIPOLIECCA

OBSIBATEJIBHBIE YUEBHBIE MATEPHUAJIBI JIS1 YYEHUKA

* buonorus, 10 xknacc/ Ilonomapéra U.H., Kopuunosa O.A., Jlomuiuna T.E.; mon
penakiueit [Tonomapépoii M.H., OO01iecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
M3narensckuii ientp «BEHTAHA-I'PA®»y; AxkuioHnepHoe 00111€CTBO
«3narensctBO «lIpocBenienre»

* buonorus, 10-11 knaccel/ Aaapeesa H. 1., O01iecTBo ¢ orpaHnYeHHON
otBeTcTBeHHOCThIO « MOl MHEMO3MHA»

* buonorus, 11 knacc/ Ilaceunux B.B., Kamenckuii A.A., PyonioB A.M. u apyrue
/Mlon pen. [laceunnka B.B., Akiimoneproe o0miectBo «M31aTenbcTBO
«IIpocsemenue»

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJA

1. TTonomapesa N.H., Kopuunosa O.A., Cumonosa JI.B. - buonorus. 10 kiacc.
Meroanueckoe mocodue.- M., Benrana - I'pag, 2019;

2. Ilonomapena U.H., Kopuunosa O.A., Cumonosa JI.B. - buonorus. 11 knacc.
Meroanueckoe mocobue.- M., Benrana - I'pad, 2019.

3. [lonomapea M.H. buonorus. 10 knacc. Pabouas terpaas. — M.; «BenTtana-

I'pad».

4. ITonomapena 1.H. buonorus. 11 knacc. Pabouas terpans. — M.; «BeHnrana-

I'pad».

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. «Emunas xomnekius [ludposeix O6pazoBarenbHbIX Pecypcoy (http://school-
collection.edu.ru/).

2. https://resh.edu.ru/subject/5/

3. http://ebio.ru/ - Dnexkrponusiii yueOHUK «bronorus.

4. http://bio-ximik.narod.ru/bio/bio.htm - crpoenue knetTok

5. http://biokhimija.ru/lekcii-po-biohimii.html - oroxumus

6. http://evolution2.narod.ru/index.htm - sBosmrorus

7. http://nrc.edu.ru/est/r4/ - Guomornyeckas KapTHHA MUApPa

8. http://planete-zemlya.ru/ - ITnanera 3ems

9. http://ecologysite.narod.ru/index.html - skonorus

10. http://bio-nica.narod.ru/index.html - 6uonuka
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