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o0pa3oBaHus M0 y4eOHOMY NpeAMETY

BUOJIOI'USI (0a30Bblii ypOBEHB)
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(10 xnmacc — 1 yac B Hexemno, 11 knace — 1 yac B HeJelo)

Cpok peaau3auHu NpoOrpaMmsl: 2 JjeT

I'on cocraBienns nporpammser: 2024



INOACHUTEJIBHASA 3AIINCKA

PabGouass mporpamma 10 mpeaMETy HamucaHa C Y4YeTOM CIEAYIOIIHNX
HOPMATHUBHBIX JOKYMEHTOB:

Konctutynueit Poccuiickoit ®enepanuu ot 12 gexkabps 1993 r. (c
n3MeHeHussMu ot 1 urons 2020 roxa);

Konsennueit o npaBax pebenka (IIpunsita pezomrorueit 44/25 I'enepanbHOU
Accambnen ot 20 HOs6pst 1989 rona.);

3akonom P® «O6 obOpazoBanum B Poccuiickoit @eaeparuny — @3 No273 ot
29.12.12 (c u3am. ot 06.02.2023 N 15-®3, ot 17.02.2023 N 19-®3, ot 17.02.2023 N
26-D3,);

3akoHoMm Poccuiickoit @enepannu «O0 OCHOBHBIX TFapaHTHSIX MpPaB peOEHKa»
(denepanbublii 3akoH OT 24 utoist 1998 r. N 124-®3). Penakmus ot 29.12.2022 —
HeiictByet ¢ 09.01.2023;

denepadbHBIMU  TOCYIAPCTBEHHBIMU  OOpa30BaTENbHBIMU  CTaHJIapTaMU
HAYaJIbHOTO OOIIEr0 M OCHOBHOTO OOIIEro o0pa3oBaHUs, YTBEPKICHHBIMU
npukazamu Munnpocsenienust Poccun ot 31 mast 2021 r. Ne 286 «O0 yTBepKaeHUU
dbenepalbHOTO TOCYIapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHJApTa HayalbHOTO
oOmero oOpazoBanuss» u Ne 287 «OO0 yrBepxkaeHuu (enepaibHOro
rOCyJIapCTBEHHOTO  00pa30BaTEIbHOrO0  CTaHAapTa  OCHOBHOTO  OOIIEro
o0pazoBaHUsD;

denepaabHBIM TOCYAAPCTBEHHBIM 00pPa30BaTEIbHBIM CTAHIAPTOM CPEIHETO
oOmero oOpa3oBaHus, YTBEPKIACHHBIM MpukazoM MunnpocsenieHusi Poccun
Ne732  or 12.08.2022 «O BHeceHuH U3MEHEHUHW B  (eaepaabHBIMA
rocyJapCTBEeHHBIM 00pa30BaTeNbHbIN CTaHIAPT CPEAHETO 00IIero 0Opa3oBaHus,
YTBEPKJICHHBIN TpuKa3oM MwuHucTepcTBa oOpazoBanust U Hayku Poccuiickoit
®enepanuu ot 17 mast 2012 r. Ne 413" (3apeructpuponan 12.09.2022 Ne 70034);

®denepanbHO  00pa3oBaTeNbHOW  MPOrpaMMON  OCHOBHOTO  OOIIEro
oOpaszoBaHusl, yrBepxkaeHHoM [Ipukazom MunucrepctBa npocsemieHus: PO ot 16
HOsi0pst 2022 r. N 993 "OO6 ytBepxkaeHun QeaepaibHOM 00pa30BaTEIHHOM
MpOTrpaMMbl OCHOBHOT'O 00111er0 0Opa3oBaHus";

denepanbHOM 00pa3oBaTEILHOM MPOrPAaMMO CpeaHEro 001ero oopa3oBaHus,
yrBepkeHHol [Ipukasom Munuctepcra npocsemienus PO ot 23 HosOps 2022
r. N 1014 "O6 yrBepxkneHuu ¢denepalbHOW 00pa30BaTEIbHON MPOTPaAMMBI

nn,

cpeaHero oomiero oopasoBanus";

[Tpukazom [lemapramenTa oOpa3oBanus MBanoBckoit obiactu ot 24.03.2023
Ne 348-O «O BHeceHuu u3MeHeHMI B mpuka3 JlemaprameHta oOpa3oBaHUS
HNBanosckoit oOiactu oT 18.11.2021 Ne 1182-O «O BBemeHnu OOHOBJIEHHBIX
(denepanbHbIX TOCYAAPCTBEHHBIX CTAHAPTOB HAYAJIBHOTO OOILEr0 U OCHOBHOTO
00111ero oOpa3oBaHuUs»;
Y cTraBoM MyHUIIMTAIBHOTO OFOPKETHOTO 00111€00pa30BaATENBLHOTO YUPEKICHUS
«I'mmHazust Ne36» (HOBasi pemakiusi), YTBEP)KICHHBIM IPUKA30M Y IpPaBICHUS



oOpa3zoBanust aaMUHUCTpanmuu Topoma MBanoBo Ne 362 ot 29.05.2015 ¢
n3MeHeHUsIMH U gornoaHenusmu g0 04.03.2022 ;

JlokansHbiMu akTamu: ( « [lonmoskeHune o CTPYKType, Mopsiike, pa3padoTke U
YTBEPKJICHUU oOpa3oBaTeabHOM POrpaMMBbl 00111e00pa30BaTEILHOTO
yupexaeHus», «llonoxenue o pabouei nporpamme mnenaroray, « Ilonoxenue o0
OpraHM3allid BHEYPOYHOU JedaTenbHOCTH B yciioBHusx BBelneHus OI'OC OO0
MBOVY  «I'umHa3uaNe36» r. HeanoBo», «IIOJIOXKEHUE o mnoprdonuo
(MHAMBUyaTbHON HAKOMUTENIbHOU oIeHKe) oOyuaromuxcsi MBOY «['umHazus
Ne36» r. MBanoBo, «lloyioxkeHHE O MPOEKTHO-UCCIAEAOBATEIBCKON JAEATENBHOCTH
yuamuxcsi MBOVY «'umnazusg Ne36» r. MIBaHOBO», « [lonokeHne 0 BHYTpEHHEU
CUCTEME OIICHKM KadecTBa oOpasoBaHus»», «llomoxenne o dopmax,
MEPUOANYHOCTH, MOPAJIKE TEKYIEr0 KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHOU
aTTeCTAIlMN O0yYarOIINXCS» U APYTHX ).

PabGouass mporpamma mo mnpeaMeTy cocTaBlieHa ¢ ydeToMm [Iporpammbl
BocriuTanuss u KanenmapHoro ydeOHOTO Trpaduka, YTO HAWJIET OTpaKCHUE B
KQJICHIAPHO-TEMATHYECKOM IIJIAHUPOBAHUH HA TOJ IO KaXIOMY KJIaccy.

B PaGoueit mporpamme 1o mnpeaMeTy OTPaKEHO PAcCMOTPEHHE BOIPOCOB
KpaeBEICHUS.

[Ipu pa3paboTke mnporpaMMmbl MO OHOJOTUH TEOPETUYECKYIO OCHOBY IS

OTpeAeNeHUs] TMOAXO0M0B K (POPMHUPOBAHHUIO COACpX)aHUS Y4eOHOTO MpeaMera
«buonorusi» cocraBwiIM: KOHUeNTyajdbHble Tmonoxkenus @IOC COO o
B3aMMOOOYCIIOBJICHHOCTH  II€JIei, CoJepKaHMs, pPe3yJbTaToB OOydYeHHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, TTOJIOKEHUS 00 OOIIMX LIENIX U
MPUHITUIIAX, XapaKTePU3YIONIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHETO
oO1ero oopazoBanusi B Poccuiickoit denepaiiyu, a Tak)Ke MOJ0KEHUS 0 crieruduke
Owonornu, €€ 3HAYEHWW B T[IO3HAHWM KUBOM TMPUPOJABI U OOECICUCHHUH
CYIIIECTBOBAHMSI YeJIOBEYECKOro o6miecTBa. COTjlacCHO HAa3BaHHBIM TOJIOKEHUSIM,
OTIpe/IeICHBI OCHOBHBIC (DYHKIIMH MPOTPAMMBI TI0 OHOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no Ouosoruu Jaét MpeaCcTaBICHHE O LEIX, 00 00IIel cTpaTeruu
oOy4YeHHsI, BOCTUTAHUS U PA3BUTHUS 00YUAIOMINXCS CPEACTBAMHU YI€OHOTO MpeaMeTa
«buonorusy, onpenenseT o0s3aTENHHOE MPEAMETHOE COJEPKaHUE, €T0 CTPYKTYPY,
pacmpeneneHue 1Mo paszieiiaM M TeMaM, PEKOMEHIYEMYIO IOCIeI0BaTeIbHOCTh
U3Y4YCHUS YICOHOTO MaTepHalia ¢ y4éTOM MEKIIPEAMETHBIX U BHYTPUTIPEAMETHBIX
CBs3€H, JIOTMKH 00pa30BaTEIbHOIO MPOIECCa, BO3PACTHBIX OCOOEHHOCTEM
00yJaroIMXCsl.

B nporpamme o 61o10Tuu Tak)Ke YYUTHIBAIOTCS TPEOOBAHUS K TIIAHUPYEMBIM
JUYHOCTHBIM, METaNpeAMETHBIM U TPEAMETHBIM pe3yibTaTaM OOydYeHHs B
dbopmMupoBaHUU OCHOBHBIX BUIOB y4eOHO-TI03HABATEIHLHOM
JeATEeIbHOCTH/Y4eOHbIX JEeUCTBUN OOYydYarolIuXCcsi MO OCBOCHUIO COJEp KaHUs
OMOJIOTHYECKOTO 00pa30BaHMUSI.



B nporpamme no Ouosnorum (10—11 kmaccel, 0a30BbIil ypOBEHB) peaIM30BaH
OPUHIMI TMPEEMCTBEHHOCTH B M3y4YE€HUM OMOJIorHM, Ojarojmapss 4yeMy B HeW
MPOCMATPUBAETCS HANPABJICHHOCTh HAa pPa3BUTUE 3HAHUM, CBSI3aHHBIX C
¢bopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS,  IIEHHOCTHBIX
OpPUEHTALINN JIMYHOCTH, SKOJIOTHYECKOTO MBIIICHUS, IPEACTABICHUI O 3I0POBOM
oOpa3e >KM3HM M OEpeKHbIM OTHOIIEHHWEM K OKpYXKalolled MPUPOIHOU cpene.
[ToaToMy Hapsimy ¢ u3ydyeHHeM OOIEOMOTOTUYECKUX TEOPHUH, a TaKkKe 3HaHWM O
CTPOCHHH KMBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX IPOLIECCOB B MPOrpaMMe IO OMOJIOTMH yIEJIEHO BHUMAaHHUE HCIIOIb30BAHUIO
MOJTyYEHHBIX 3HAHUM B MOBCEAHEBHON JKU3HM JJIS1 PEIICHUS MPUKIIATHBIX 3a]a4, B
TOM 4YHCIle: NPOQUIAKTUKK HACIEACTBEHHBIX 3a00JIeBaHUN YEIOBEKa, MEIUKO-
T€HETHYECKOT0 KOHCYJIHbTUPOBAHMSI, 000CHOBAHUS DKOJIOTMUECKH 11eTIecO00pa3HOTo
MOBEJCHUS B OKPYKAIOWUIEH MPUPOJHON CpEe, aHaIu3a BIMSHUS XO35SWCTBEHHOMN
JESITEIbHOCTH YeJIOBEKa Ha COCTOSIHUE MPUPOAHBIX U MCKYCCTBEHHBIX IKOCHCTEM.
VYcunenue BHHUMaHHMS K TPUKIAIHON HAMpaBICHHOCTH Y4YEOHOro mpeaMera
«buonorusy NpoAUKTOBaHO HEOOXOJUMOCTBIO O0ECIIEUEeHHUs YCIIOBUH JUIsl pELICHHUS
OJITHOM M3 aKTyaJIbHbIX 33Ja4 LIKOJIBHOTO OMOJIOIMYECKOro 00pa3oBaHUs, KOTOpas
npeanosiaraer (popMupoBaHue y oOydarouIuxcsl CIOCOOHOCTH aJanTUPOBATHCS K
W3MEHEHUSIM JHHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHpA.

buonorust Ha ypoBHE cpeaHero o0miero oOpa3oBaHHUS 3aHUMAET Ba)KHOE
mecto. OHa oOecreunBaeT (OPMHUpPOBAHUE y OOYYArOIIMXCS IMPEACTAaBICHUN O
HAay4YHOM KapTUHE MHpA, paclIMpsieT U 0000IIaeT 3HaHUS O KMBOM mpupoje, e€
OTJINYMTENIbHBIX TNPU3HAKAX — YPOBHEBOW OpPraHU3alMd W 3BOJIIOLUH, CO3HAET
YCIOBUSL  JUIsA:  TIO3HAHUS  3aKOHOB  JKMBOM  mpupoasl, (GOPMUPOBAHUSA
(GyHKIIMOHATIBFHOM T'PaMOTHOCTH, HAaBBIKOB 37I0pOBOTO W Oe3omacHOro ooOpasa
YKHU3HHU, SKOJOTMUYECKOI0 MBIIUICHHUS, LIEHHOCTHOI'O OTHOILIEHUS K KUBOH MpHUpoe
Y YEJIOBEKY.

Bonbiioe 3nHaueHrne GMOIOTHST UMEET TAKXKE JJIsl PEeIICHHs] BOCTIUTATENBHBIX U
pa3BUBAIOIIMX  3aJad  CpeaHero  odmero  oOpa3oBaHus,  COLUAIM3ALNUU
oOyuaronuxcs. M3ydenne 6uosoruu odecrednBaeT yciaoBus it (GOPMUPOBAHMUS
WHTEJUICKTYalbHbIX, KOMMYHHUKAITMOHHBIX W  HMH(POPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIBTYPHI, CIOCOOCTBYET WHTErpaliil OWOJIOTUYECKUX 3HAHUU C
MIPEICTABIICHUSIMH U3 IPYTUX YICOHBIX MMPEAMETOB, B YACTHOCTH, (PU3UKH, XUMHUH 1
reorpaduu. Has3BaHHBIE TOJIOKEHUS O NpeIHA3HAYCHUH Y4eOHOro MpeaMera
«buonorus» cocraBUIM OCHOBY Ui ONPEICICHUS MOIXOJOB K OTOOpY H
CTPYKTYPUPOBAaHHIO €r0 COACPIKAHMS, TMPEICTABICHHOTO B MPOrpPaMMe II0
OHOJIOTHH.

OT60p coxaepkanus ydeOHOro mnpenmera «buosiorus» Ha 0a30BOM YpOBHE
OCYIIECTBIEH C MO3UIMHA KyJIbTypOoCOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C



KOTOpPbIM OO0y4aroluecs: JOJDKHbI OCBOMTh 3HAHUS W YMEHHUS, 3HAYUMBIE IS
dbopmupoBaHus OOUIEH KYJIbTYpbl, ONPEIEISAIONUE aJeKBaTHOE IOBEJACHHE
YeJioBeKa B OKpYXarollled MPUPOIAHON cpejie, BOCTpEOOBaHHBIE B MOBCEIHEBHOU
KU3HH M TPAKTUYECKON AesTenpbHOocTH. Oco00€ MECTO B 3TOW CHCTEME 3HAHWU
3aHUMAIOT JIEMEHTBI COACPKAHUS, KOTOPBIE CIyKaT OCHOBOM At POpMHUpPOBaHUS
MPEACTABICHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHE MHpa U
IEHHOCTHBIX  OPHEHTAIUSX  JIMYHOCTH, CIOCOOCTBYIOIIMX  TyMaHHU3allUU
OMOJOrNYECKOro 00pa3oBaHMsl.

CTpykTypupoBaHHE COACpX)aHUS y4yeOHOro Marepuajsa B MPOTrpaMMe I10
OMONIOTHH OCYIIECTBICHO C Y4YETOM MPUOPUTETHOTO 3HAUYCHHUs 3HAHWHA 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KUBOU MPUPOABI, O €€ YPOBHEBOIM OpraHU3aluu 1
HBOJIIOIMHU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOro npenmera «bromaorus»
BBIJICTICHBI CIICAYIONINE COJepKaTebHbIe TUHUH: «bronorus kak Hayka. MeToabl
HAy4YHOTO TO3HaHUs», «KieTka kak Owomormdeckas cucteman, «OpraHu3Mm Kak
Oouonornyeckas cuctemMa», «CucreMa M MHOTrooOpasue OpraHUYeCKOro MHUPay,
«IBOJIOIMS KUBOM MPUPOJIBI», « IKOCUCTEMBI U TIPUCYIITUE UM 3aKOHOMEPHOCTH.

[lenr m3yuenus yuyeOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBIAJICHNE  OOYyYalOIIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(QYHKIIMOHATHHON
OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHTa ¥ TPHOOPETCHHE yMEHHUI
WCIIOJIb30BaTh ATH 3HAHMS JJI TPAMOTHBIX JIEUCTBUI B OTHOIIEHUU OOBEKTOB
YKUBOMW TIPUPOJIBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOIIEM.

Joctrmxenne 1ienu u3ydeHus: yueOHnoro npenmera «buonorus» na 6azoBoM
ypOBHE 00ECTICUNBACTCS PEIICHUEM CIICAYIOINX 3aau:

OCBOEHHE OOYYAIOUIMMHCS CHCTEMbl 3HAaHUH O OMOJOTHMYECKHX TEOPHSIX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUTIOTE3aX, MPaBUIIax, CIy>KaIlUX OCHOBOU
JUist (POPMUPOBAHUSL TIPEICTABICHUM O €CTECTBEHHO-HAYYHOW KapTHHE MHpPa, O
METOJIaX HAy4YHOTO TO3HAHMSI, CTPOSHUH, MHOT000pa3uu U OCOOCHHOCTSIX YKUBBIX
CHUCTEM pPa3HOTO YPOBHS OPTaHM3AIlNH, BBIIAIOIIMXCS OTKPBITUSIX M COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHre y OOYy4YalOIIMXCSA IMO3HABATEIIbHBIX, MHTEIUICKTYyaJIbHBIX |
TBOPYECKUX CIOCOOHOCTEW B MPOIECCe aHaIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OWOJIOTUY HAyYHBIX B3IISIIOB, WACH M TMOIXOJI0B K W3YYCHHUIO YKUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHU3aInH;

CTAHOBJICHHE Yy OOydJarommxcst oOmell KyJIbTypbl, (YHKIIMOHATLHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUIN OOBSICHSATH M OIEHUBATH SBJICHUS OKPY’KAIOIIETO
MUpa KUBOW TIPUPOJIB HA OCHOBAHUH 3HAHUI M OTIBITA, TIOJYUYCHHBIX MTPH U3yYECHUN
Onosoruu;



dbopmupoBaHue y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUWA B TMPAKTUYECKON JIESITENIbHOCTU YeNOBEKa, Pa3BUTHUH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUI;

BOCIHUTAaHUE YOEKIEHHOCTH B BO3MOXKHOCTH IO3HAHUSI YEIOBEKOM YKHBOMU
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOILIEHUS K HEH, COOIIOICHUST ATHUECKUX
HOPM IPHU IPOBEICHUN OMOJIOTMUECKUX UCCIIEIOBaHUM;

OCO3HAHHWE IIEHHOCTU OWOJIOTMYECKUX 3HAHUW JUIsl TOBBIMIECHUS YPOBHS
HKOJIOTUYECKOH KYIBTYPHI, A1 (POPMUPOBAHHS HAYYHOTO MUPOBO33PEHUS;

MPUMEHEHNE MPHUOOPETEHHBIX 3HAHUN U YMEHHI B TOBCEIHEBHOM KU3HU AJIS
OLICHKH TOCJIEJICTBUI CBOEH JESITEIIBHOCTH IO OTHOUIEHUIO K OKPYKAIOIIEH cpefe,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE U COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.

B cucreme cpennero oOmero oOpasoBaHusi «buonorus», u3ydaemas Ha
0a30BOM YpOBHE, SBIISIETCSI O0S3aTENIbHBIM YYEOHBIM IMPEAMETOM, BXOMSIIMM B
cocTaB IpeIMeTHON obnacTi «EcTecTBeHHO-HAYUHBIE IPEIMETHD».

Jliig n3ydyenust Onosioruu Ha 6a30BOM YpOBHE CPEHET0 O0IIero 0Opa3oBaHus
otBoauTcs 68 yacoB: B 10 kitacce — 34 yaca (1 gac B Henento), B 11 kiacce — 34 yaca
(1 yac B HenemO).



COJEPXAHUE OBPA3OBAHMUA
10 KIIACC

Tema 1. buoJsiorusi Kak Hayka.

buosnorust kak Hayka. CBsi3b OMOJOTHUU C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKOM, 3CTETUKON U MPABOM.
Posb 6uonoruu B hopMupoBaHUM COBPEMEHHOM Hay4HOI KapTuHBI Mupa. Crucrema
OMOJIOTUYECKUX HaYK.

MeTobl TO3HaHUS KUBOUM IPUPOIbI (HAOTI0IEHUE, SKCIIEPUMEHT, ONTMCAHNE,
U3MEpeHHe, KiIacCHU(pUKAIMs, MOJCITUPOBAHUE, CTaTHCTHYECKas 00paboTka
JTAHHBIX ).

JlemoHncTpanum:

[Toptpetsl: Y. lapBun, I'. Menaens, H. K. Konbuos, J)x. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo/ bl TO3HAHUS )KUBOU MPUPOJIBI.

JlabopaTopHbie U NpaKTHYECKHE PadOThI:

[Ipaktnueckass padora Ne 1. «Jcrmosb30oBaHME pa3IUYHBIX METOAOB IPHU
U3YYCHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U UX OPraHU3AIUSA.

KuBbie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus: ouonoruu. OTinane
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOJIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue. YPOBHHU OpraHu3aluu OMOCUCTEM:
MOJICKYJIAPHBIA, KJIETOYHBIM, TKAHEBbIA, OPraHU3MEHHBIN, IOMYJISIIIHOHHO-
BUJIOBOM, 9KOCUCTEMHBIN (OMOTEOIIEHOTUYECKHI ), OMOC(EepHBIH.

JlemoHncTpanum:

Tabnuipl u cxeMbl: « OCHOBHBIE MPU3HAKU KU3HU», «YPOBHU OpraHU3alUU
YKUBOU IIPUPOIBI».

O6opynoBanue: mojaenb Mojiekyibl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHUYECKHN COCTaB KJIETKA. XHMHUYECKHUE BJIEMEHTBI: MaKpOAJIEMEHTHI,
MHKPO3JIEMEHTHI. Bosa 1 MUHEpalIbHbIE BEILIECTBA.

OyHKIMM BOABI W MHUHEpaAJbHBIX BewlecTB B Kkierke. lloamepskanwue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHre OeIKOB. AMHUHOKHUCIOTBI — MOHOMEPHI OEJIKOB.
He3ameHnmble 1 3aMEHUMbIE aMUHOKUCJIOTHI. AMUHOKUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl ~O€JIKOBOW MOJIEKYyJibl (TIepBUYHAs, BTOPUYHAs, TPETHUYHAS U
YETBEPTUYHAS CTPYKTypa). XHWMHYECKHE CBOWMCTBa OenkoB. buonorndeckue
byHKIIUN OEIKOB.

depmeHThI — Onosioruyeckue karanuzaTopbl. CTpoeHue hepMeHTa: aKTUBHBIN
HeHTp, cyoctpatHas cneruduuHoctb. Kodepmentsl. Burtamunbl. Otiauyus
(GhepMEHTOB OT HEOPTaHUYECKUX KAaTaIu3aTOPOB.



VYrneBoibl: MOHOCaXapuabl (TH0K03a, pru003a U 1€30KCUpr003a), TUcaxapuabl
(caxaposza, JlakTo3a) W mojucaxapuibl (Kpaxman, TJIMKOTEH, IeJTI0J103a).
buonornyeckue pyHKIIMM YTII€BOIOB.

Jlununel: Tpurmuuepuasl, (ochomunuasl, crepouasl. [HaApOPHIBHO-
ruapodobHble  cBoicTBa. buonornmueckue QynHkuum swmnuaoB. CpaBHEHHE
YTJIE€BOA0B, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunoBsie kucinotrel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
HykienHOBBIX kKucnoT. Ctpoenne u Qynkuuu JJHK. Ctpoenne u ¢pynkuuu PHK.
Bunet PHK. AT®: ctpoenne u pyHKITHH.

[{utonorus — Hayka o kietke. Kiietounas teopus — mpuMep B3aMMOJAEUCTBHUS
ujei 1 pakToB B HAYYHOM MMO3HAHUHM. MeTOAbl U3YUEHUS KIETKH.

Krnerka kak nenoctHas *uBas cuctema. O0Iire Npu3HaKy KIETOK: 3aMKHYTast
HapykHas MmemOpana, Moiekynbl JIHK kak reHerudeckuil ammapar, cucrema
CUHTE3a OelnKa.

Tunsl KIETOK: »yKapuoTHyecKas U Mpokapuoruyeckas. (OcoOeHHOCTH
CTpOEHMsI MpoKapuoTHueckoil kierku. Knetouynas crenka Oaxtepuil. CTpoeHue
DYKapUOTUYECKOM KIETKHM. OCHOBHBIE OTJIMYHS PACTUTEIBHOM, MXWUBOTHOU U
rpUOHON KJIETKHU.

[10BEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, IIIMKOKAIUKC, UX
¢ynkun. [Inazmatuueckas memOpana, e€ cBoiicTBa 1 pyHkuuu. L{utonnazma u eé
opranouabl. OgHomeMOpannbie opraHouasl kieTku: OIIC, anmapat ['oabmxw,
IM30COMBI. [10yaBTOHOMHBIE OpPraHOMIBl KIETKH: MHUTOXOHAPHUM, IUIACTUIBL.
[Ipoucxoxaenne MUTOXOHJApUN u Tactun. Bunbl mnactun. HememOpanHbie
OpraHOMJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPUOJIA, PECHUYKH,
KryTUKU. QyHKIUKA OPraHOU/IOB KJIIETKU. BrirroueHus.

SAnpo — perynatopHslil neHTp kieTku. CTpoeHue sjpa: sjuepHas 000youKa,
KapHOoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCIOpPT BEMIECTB B KIIETKE.

JdeMoHCTpaum:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIBanu, M. lIneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. @panxinn, K. M. bap.

Jnarpammel: «PactipeieieHue XUMUYECKUX DJIEMEHTOB B HEKUBOU IMPUPOAEY,
«Pacripenenenue XuMHIECKUX 3JIEMEHTOB B dKUBOU MPUPOAEN.

Tabmuupl u cxemsl: «llepuoanueckas TabiuLa XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOAb, «bruocunres 6enkay, «CTpoeHHe MOJIEKYJIIbl OeliKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHue mMosexysibl
AT®», «CtpoeHne 3yKapuOTHYECKON KIETKW», «CTpOEHHE KMBOTHOU KIIETKW»,
«CTpoeHue pacTUTENbHOM KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue szipa KIETKN», « Y TIeBOAbD, «JIUMHUABD.



O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJOBaHUE MJii IPOBEACHUS
HAOJIOCHUM, W3MEPEeHHM, SKCIEPUMEHTOB, MHUKPOIpEnaparbl pPaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBbHBIX KJIETOK.

JlaGopaTopHblie 1 NIpakTHYeCKUE PAdOTHI:

JlaGopatopuas pabora Ne 1. «M3yueHume KaTaJIUTUYECKONH AaKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajaasbl)».

JlabopatopHas pabota Ne 2. «lM3ydyeHue cTpoeHUsI KIETOK pPAaCTCHUI,
KUBOTHBIX W OaKTepHil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpEMaparax M HX
OTHICAHUEY.

Tema 4. ’/KuzHeneATeJIbHOCTh KJIETKH.

OOMeH BeIIeCTB, WK METa00IM3M. ACCUMUIIALNS (TUTACTUYECKUM OOMEH) U
JUCCUMUJISIUS (SHEPTeTUYeCKHii OOMEH) — JIB€ CTOPOHBI €IMHOrO IIpoliecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BeniecTB: aBTOTpOdHbIN U reTepoTpodHbIii. Poibs ¢pepMeHTOB B
OoOMEHE BEIlIeCTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®ortocunte3. CmeroBas W TeMHOBasg (a3bl ¢doTocuHTe3a. Peakiuu
dbotocunTeza. DPdhekTuBHOCTH (OTOCHHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emiie. BiausiHue ycnoBuil cpeabl Ha (DOTOCHHTE3 U CIIOCOOBI MOBBIIICHUS €T0
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHHU.

XeMOCHHTe3. XEeMOCUHTE3UPYIONINe OaKkTepuu. 3HAUCHHE XEMOCHHTE3a JIJIs
JKWA3HU Ha 3eMIIE.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BbIJCICHUE U
aKKyMYJINPOBAHUE PHEPTUHU B KJIETKE. DTarbl YHEPreTUUECKOro oOMeHa. [ mukoums.
bpoxenue u ero Buapl. KucimopogHoe OKHCIIEHHE, WU KIETOYHOE JIbIXaHUE.
OxucnurensHoe GochopunrpoBanue. IPHEeKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

Peakium wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzauus reHetuueckoil uH@opManuu B KieTKe. ['eHeTWYecKuid KOA U €ro
cBoiicTBa. Tpanckpumnuus — Mmatpuuablii cuaTe3 PHK. Tpancnsuus — GuocunTes
Ooenka. Ortambl TpaHchsuuu. KoawpoBanue amuHOKuciaor. Ponb pubocom B
OouocuHTe3e Oenka.

Hexkiierounsie ¢popmbl xu3HU — BUpYChl. Uctopust oTkpeiTus Bupycos (. WM.
NBanoBckuit). (OCOOEHHOCTH CTPOCHMSI W JKMU3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodarn. bonesnu pacreHuid, KUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc mmmynoneduiura gyenoseka (BUY) — Bozoyaurens CITM/]a.
OOpaTHass ~ TpaHCKpUIIUS, peBepTaza W  uHTerpasza. lIpodunaktuka
pacrnpocTpaHeHUs] BUPYCHBIX 3a00JeBaHUH.

JdeMoHCcTpanuu:

[Toptpetsi: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupsses.



Tabmuupbl U cxembl: «Tunel nutaHus», «Merabonuzm», «MuUTOXOHAPUSY,
«HepreTudeckuii ooMmen», «Ximopormiacty, «Potocuntes», «Crpoenue JIHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTnueckuit komy,
«Bupycs», «baktepuodarn», «Ctpoenue u xu3HeHHbIN UK Bupyca CIIM/a,
oaxTepuodaray, «Pemmmkarus JTHK.

Oo6opynoBanue: monenu-anminkanun «Yasoenue JIHK u Tpanckpumnius»,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojenb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHHe M1 HHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KieTtouHnplii UK, WX JKU3HEHHBIM IHKIT KiIeTku. WHTepdaza u MHTO3.
[Ipomeccrl, mpoTekatomue B uHTepdaze. Perumkanus — peaknus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBIM Ha0Oop — KapHOTHIL
JIMTUION THBIN M TalUIOMJHBIA  XPOMOCOMHBIE Ha0OPBI. XpomaTuisl.
[uTosiOrMUEeCKHE OCHOBBI PAa3MHOKEHUS W  HWHJHUBUIYAJbHOTO  pPa3BUTHA
OpPTraHU3MOB.

Henenue knetku — muto3. Ctaaum murtosza. IIpoueccel, nmpoucxonsiue Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJIOTMYECKUI CMBICT MUTO3A.

[Iporpammupyemas rubenb KISTKH — aromnTo3.

@DopMbI pa3sMHOKEHHSI OPTaHU3MOB: Oecroioe U moJjioBoe. Buasl Oecrionoro
Pa3MHOXKEHUS: JICJICHUE HAABOE, IIOYKOBAaHHE OJHO- MW MHOTIOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEeHHE. VICKyCCTBEHHOE KIIOHUPOBAHHE
OPraHu3MOB, €r0 3HAYEHUE JJIs1 CEJIEKIIUU.

[TonoBoe pa3sMHOXKEHKE, €r0 OTINYHUS OT OECI0JIOrO.

Meito3. Cranuu meiio3a. Ilpouecchl, mpoucxomsiiue Ha CTaausix Meno3sa.
[ToBenenne xpomocoM B Meno3e. KpoccuHrorep. bHOJIOTMYECKUH CMBICT H
3HAYEHHE MEHO03a.

["ameTorenes — mporecc 0OOpa3oBaHUsl TMOJOBBIX KIETOK Yy >KHUBOTHBIX.
[TonoBeie xeme3bl: CEMEHHUKU U SUYHUKA. OOpa3oBaHHE W Pa3BUTHE MOJIOBBIX
KJIETOK — TaMmeT (CrepMaro30oujl, SHUIEKJIeTKa) — CIIepMAaTOreHe3 U OBOICHE3.
OCcOOEHHOCTH CTPOCHHS SUIEKIETOK U crepMaTo30uaoB. OImiogoTBOpEHUE.
[Taprenorenes.

WunuBunyanbHoe pa3BuTHEe (OHTOTE€HE3). OMOpPHOHAIBHOE Pa3BUTHE
(amOpuorenes). DTanbl SMOPUOHATBHOTO PA3BUTHUS Y TMO3BOHOYHBIX YKHUBOTHBIX:
npoOJieHue, racTpyisanus, opraHorene3. IloctamOpuoHanbHOe pa3BUTHE. THUIBI
MOCTAIMOPHOHAIBHOTO PAa3BUTHS: MPSAMOE, HEmpsiMoe (IMUYMHOYHOE). BrnusHue
Cpellbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YPOJCTBA.

Poct u pasButue pacteHunii. OHTOT€HE3 IBETKOBOTO PACTECHUS: CTPOCHHUE
CEMEHHU, CTA/INU Pa3BUTHUSL.

JleMoHCTpaUM:



Tabmuipel u cxembl: «DOpPMBI Pa3MHOXKEHHS OPraHU3MOBY, «J[BoitHOE
OIUIOJOTBOPEHUE Y LBETKOBBIX pacTeHUI», «BereraruBHoe pa3MHOKEHUE
pacteHuit», «Jlenenne xknetku Oaktepuit», «CTpOEHHE TMOJOBBIX KIETOKY,
«Ctpoenue xpomocombly, «Kierounsrii uukmy, «Pemmukamus JJHK», «Mutosy,
«Menosy», «Ilpsmoe n HenpsiMoe pa3zBuTHe», «l'ameTroreHes y MIEKONUTAIOIUX U
4enoBeka», «OCHOBHBIE CTAIMH OHTOTE€HE3A.

O6opynoBanue: MHUKPOCKOTI, MHUKpONpenapaTsl «CriepmMaTo30u bl
MJICKOITATAIOLIETOY, «SHIEeKIIeTKa MIeKonuTarmero», «Kapuokunes B kinerkax
KOpEIIIKa JIyKa», MArHUTHAs MOJEb-alIuIMKauus «/leieHne KIeTKn», MOJIEIb
JHK, monens Metada3Hoit XpOMOCOMBI.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlabopaTopHas pabota No 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHYMKA
KOpEIIIKa JIyKa HAa TOTOBBIX MUKPOMIPENApATAX).

JlaGopatopHas pabota Ne 4. «M3yueHHwe CTpOCHHS TOJIOBBIX KIIETOK Ha
TOTOBBIX MUKPOIIPENApaTaX).

Tema 6. HacsiencTBEeHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3aaun reHeTUKU. Mcropus pa3Butus reHeTUKU. Posb nuTosioruu
U SMOPHOJIOTUU B CTAHOBJICHUU TEHETUKHU. BKiaa pOCCHUCKUX M 3apyOeKHBIX
V4EHBIX B Ppa3BUTHE TEHETHUKU. MeETOJbl TEHETUKU (TUOPHUAOIOTHUECKUMT,
LHATOIN€HETUYECKUH, MOJEKYISIPHO-TEHETUYECKHI1). (OCHOBHBIE T€HETHYECKHE
noHATHsA. ['eHeTn4Yeckass CHMBOJIMKA, UCIIOJIb3yEMasi B CXEMax CKPELIMBAHUN.

3aKOHOMEPHOCTH HACJICIOBAaHUS MPHU3HAKOB, YCTAaHOBJIECHHbBIE ['. MeHnenem.
MonorubpuHoe CKpelMBaHue. 3akoH €IMHO-00pa3us TUOPHUAOB IEPBOTO
nokoJieHus. [IpaBuiio JOMUHMPOBAHUS. 3aKOH PaCIICIUICHU MPU3HAKOB. [ nnore3a
YuCTOTHI raMeT. [1oHOe ¥ HenmoHOe TOMUHUPOBAHKE.

JuruOpugHoe  CKpelMBaHHWe. 3aKOH  HE3aBUCUMOTO  HAclieJOBaHUS
npu3HakoB.  lluToreHeTueckre  OCHOBBI  JUTHOPUIHOTO  CKpELIMBAHUSI.
Ananusupymolee ckpenpanue. Fcrnonp30Banne aHaTM3UPYIOMIETr0 CKPEIIMBaHUS
JUTS OTIPEICIICHUSI TEHOTHIA OCOOH.

CuerienHoe HacneoBaHue npusHakoB. Pabora T. Moprana o crierieHHOMY
HAaCJIEIOBAaHUIO T€HOB. HapyieHue ClerieHns TeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasl TEOPUS HACJICACTBEHHOCTHU. [ eHeTuYecKue KapThl.

['enetnka mosia. XpoMOCOMHOE ONpeAeieHrne mojia. AyTOCOMBI U MOJIOBBIE
XpoMocOoMBI. ['omoramerHele M rereporaMeTHele OpraHu3Mbl. HacnegoBanue
IIPU3HAKOB, CLIETUIEHHBIX C MTOJIOM.

N3MeHunBOCTh. BBl ”3MEHYMBOCTHU: HEHACIIEICTBEHHAS! U HACJIEACTBEHHAS.
Ponb cpenpl B HeHacCJIeJCTBCHHOM U3MCHYUBOCTH. XapaKTepuCTUKa
MOU(DUKAIIMOHHONW U3MEHUYMBOCTH. BapuanimoHHbIN psii 1 BapualluOHHAST KPUBAs.
Hopma peakunm npuszHaka. KonuuecTBEHHbIE M KauyE€CTBEHHBIE MPU3HAKH U KX
HOopMa peakiuu. CBoMicTBa MOAU(UKAITMOHHON N3MEHYHNBOCTH.



HacnencrBeHHasi, wiM TeHOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM MpOIECC — OCHOBA KOMOWHATHBHOMU
U3MEHUYUBOCTU. MyTalimoHHasi u3MeH4YuBOCTh. Kitaccudukaiust MyTaiuii: TeHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U npuuuHbl MyTanuid. MytareHHbIE (DAKTOPBHI.
3aKOH rOMOJIOTMYECKUX PAIOB B HacieAcTBeHHON n3MeHunBoctd H. M. BaBuiosa.

BHesinepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

['enetuka uyenoBeka. Kapuorum uenoBeka. OCHOBHBIE METOAbI T€HETHUKH
YeJIOBEKa: TCHECATOTHICCKUM, OJIM3HEIIOBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKH. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
MMOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIJIE C IOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHnble 3a00jieBaHUS 4YeJIOBEKAa: T'e€HHbIE OO0JE3HHU,
OOJIE3HU C HACJEACTBEHHOM MpPEeIpacroyioKEeHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comatnueckue W reHepatuBHble MyTauud. CTBOJOBBIE KiETKU. [IpuHIUIIBI
3I0pPOBOTO 00pa3a >KM3HU, TUATHOCTUKH, MPOPUIAKTUKHA U JICUCHUS T€HETHYECKUX
Oone3Hel. MenuKo-reHeTUYECKOe KOHCYJIbTUPOBAHME. 3HAUYEHUE MEAUIIMHCKON
TCHETHKH B MPEAOTBPAIICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHUN YEIOBEKa.

JlemoncTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumogees-Pecosckuii, H. 1. BaBunos.

Tabnuib! u cxembl: « MOHOTHOPHUIHOE CKPEIIMBAHKE U €T0 IIUTOT€HETUYECKast
OCHOBAa», «3aKOH PaCUICIJIEHUS U €r0 HUTOT€HETUYECKAs! OCHOBA», «3aKOH YUCTOTHI
ramer, «lurubpuaHoe ckpemuBanue», «l luTonorunyeckre 0OCHOBBI AUTUOPUTHOTO
CKpeIIMBaHusD», «Menosy, «B3auMoaecTBre ajieIbHBIX TEHOBY, «I eHeTHYeCcKue
KapThl PACTEHUM, )KUBOTHBIX U 4YEJIOBEKa», «l eHeTnka mona», «3aKOHOMEPHOCTH
HACIIEIOBaHUsI, CLUEIUICHHOTO ¢ TMoJioM», «KapuoTumnbl yeaoBeKka U >KUBOTHBIX),
«Bugpl u3meHunBoCcTH», «MoaudukanmoHHas U3MEHUYMBOCTHY, «HaciemoBanue
pesyc-(aktopay, «['eHeTrka rpynm KpoBu», «MyTallmoHHass U3MEHUUBOCThY.

O6opynoBanue: Mojenu-anmiukauun «MOHOTUOpUIHOE CKpEUIMBaHUEY,
«Hemonmnoe momuHupoBaHue», «Jurnbpumnoe ckpemmBanue», «llepexpéct
XPOMOCOM», MUKPOCKOII K MUKpoTipenapart «JIpo3zoduinay (Hopma, MyTaruu GopMbl
KpPBUIbEB M OKPACKU Tela), repoapuii «['opox moceBHO».

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlaGoparopHas pabotra No 5. «M3yueHue pe3yjabTaTOB MOHOTHOPHUIHOTO U
JTUTHOPUHOTO CKPEIIUBAHUS y TPO30(MIBI HA TOTOBBIX MUKPOTIPEIIapaTax.

JlabopaTtopHas pabora Ne 6. «M3yuenne MoaupUKaITMOHHOW U3MEHUYUBOCTH,
IIOCTPOCHHUE BAPUALMOHHOIO Psifia ¥ BAPUALIMOHHON KPUBOM».

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuid y Ipo30Quibl HA TOTOBBIX
MHKpOIpenapaTax.

[Ipaktuueckass pabora Ne 2. «CocraBieHwe W aHAJIU3 POJIOCIOBHBIX
YEJIOBEKAY.



Tema 7. Cenexkuusi opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenexknys Kak Hayka M IpolecC. 3apOXKICHUE CEJIEKUUU U JTOMECTHKALUS.
VYyenne H. 1. BaBuiioBa o ieHTpax IpoUCX0XKI€HUS 1 MHOT000pa3us KyJIbTypPHBIX
pacteHuil. LIeHTpbl IpONCXO0KIEHUS JOMATHUX KUBOTHBIX. COpT, MOPOJa, IITAMM.

CoBpeMeHHbIE METObI CeIeKIUU. MacCOBBI U MHAMBUAYAJIbHBII OTOOPHI B
CEJICKIIMM PACTCHMM M JKMBOTHBIX. OLEHKa 3KCTepbepa. bIM3KOpoACTBEHHOE
CKpelinBaHue — HUHOpuAMHr. Yucras nuHUs. CKpellMBaHWE YWCTBHIX JIMHUH.
['eteposuc, wnu rudpunHas cuwia. HepoacTBeHHOE CKpelluBaHUE — ayTOPUIUHT.
Otnanénnast rubpuansaiys u e€ ycnexu. MIcKkyCCTBEHHBIN MyTareHes u nojay4yeHue
ITOJIMIUIOUIOB. [JOCTHKEHUS CEIEKIMN PACTEHNM, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

broTexHOJIOTHA Kak OTpacib IPOU3BOACTBA. ['€HHas WH)KEHEpHUs. OTallbl
co3nanuss pexomOuHanTHOM JIHK u TpaHcreHHeix opranusmoB. Kierounas
uHKeHepus. Kilerounele KyapTypbl. MUKPOKIIOHAJIBHOE PAa3MHOKEHUE PACTEHUM.
KiloHnpoBaHWE BBICOKONIPOAYKTHUBHBIX CENBCKOXO3AMCTBEHHBIX OPTaHU3MOB.

Okojoruyeckue W dTtudeckue  npoosnembl. ['MO - reHeruyecku
MOAU(PUITUPOBAHHBIC OPTAHU3MBI.
JlemoHCcTpauuu:

[Toptpersr: H. U. BaBwios, . B. Muuypun, I'. JI. Kapneuenko, M. .
NBaHOB.

Tabmuubl u cxembl: kKapta «lleHTpbI MPOUCXOXKAECHUS U MHOTOOOpasus
KYJbTYPHBIX pacTteHui», «[lopoasl 1OMalIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuity, «Otnanénnas rudpuanzanusy, «Padotsl akanemuka M. @. MIBaHoBay,
«lomumnongus», «OOBEKTHI OuUOTEeXHOJNOTUW», «KieTouHnble KyJabTypbl U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U MEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISIKH TUIOA0B U KOPHEIIIOO0B AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuii, repbapuit «CenbCKOX035HCTBEHHBIE PACTCHUS.

JlabopaTopHbie U MpakTHYECKHEe PadOThI:

Okckypeust «OCHOBHBIE METOIBI W JIOCTHXKEHUS CEJEKIMW PACTCHUU H
YKUBOTHBIX (Ha CEJIEKIHOHHYIO CTaHIMIO, IJIEMEHHYO bepmy,
COPTOMCTBITATELHBIM  Y4aCTOK, B TEIUIMYHOE XO3MMCTBO, JaOOpPATOPHUIO
arpOyYHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

11 KIIACC

Tema 1. IBoJIIOLMOHHASI OMOJIOTHS.

[IpennochUlki BO3HMKHOBEHHUSI JBOJIOIMOHHOW TEOPHUHU. OBOJIOLIMOHHAS
Teopust U €€ MeCTO B OWOJIOTHHU. BiusHuE >BOIOIMOHHON TEOPUU HAa Pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBumerensCcTBa ABOMIONUHU. [lajleOHTONOTHYECKHE: TIOCIICIOBATEIHLHOCTh
MOSBJICHUS BHJIOB B IAJICOHTOJIOTHUECKOW JICTOMHMCH, TEPEXOJHbIE (HOPMBIL.
buoreorpadudeckue: cxoncTBo U paznuuue hayH u Ghjaop MaTEPUKOB U OCTPOBOB.



OMOpHOJIOTHYECKHE: CXOACTBA U PA3IUuMsi SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTENbHO-aHATOMUYECKHUE: TOMOJIOTMYHbBIC, AHAJIOTMYHbIE,
pyIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKUE: CXOICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH W OCHOBHBIX META0OJIMYECKUX IMyTEeH y BCEX
OpPTaHU3MOB.

OomonnoHHass Teopus Y. JlapBunHa. IIpeAnochUIKM BO3HUKHOBEHUS
napBuHU3Ma. JIBHWKYIIUME CHUJIBI 3BONIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXKEHUE TPU OTPAHUYEHHOCTH PECYPCOB, HEONPEIEIEHHAs] M3MEHUYUBOCTD,
0opr0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3BosouH (CTID) 1 €€ OCHOBHBIE MOJIOKEHHUS.

MukposBosronus. [Tonmynsuus kak eIMHUIA BUIA W 3BOJIFOLUU.

JBrokymue cuiibl ((pakTopbl) 3BOJIONMKA BUAOB B Mpupoje. MyTaloHHbIN
npolecc M KOMOWHATHBHAs W3MEHYMBOCTb. llomynsiiMOHHBIE BOJHBI M Apeud
reHOB. M30s1us 1 MUTpanus.

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBoiouud. DopMbl
€CTECTBEHHOT'0 0TOOpAa.

[Tpucnoco0neHHOCT OpPraHU3MOB KakK pe3ynbTaT 3Boionuu. Ilpumeps
PUCTIOCOOJIEHUI Yy OpraHu3MoB. ApoMop(d03bl U UIHO-aAaNTALNH.

Bun wu  BumooOpazoBanue. Kputepunm Buzpa. OcHOBHBIE — (POpPMBI
BUJI000pa30BaHus: reorpaduueckoe, IKOJIOrHIecKoe.

MakposBomonust.  @PopMbl  3BOIIOLUMU:  (UIETUYECKas, JAUBEPreHTHasd,
KOHBEpreHTHas, napasuienbHas. HeoOpaTtuMocTh 3BOTIOLUN.

[IpoucxoxkaeHne OT HEeCIEeUMaNIN3UPOBAHHBIX MpenkoB. lIporpeccupyromas
crenuann3anysa. ATanTUBHAs paanalysl.

JdeMoHCTpaum:

[Toptpetsi: K. JIunnei, XK. b. Jlamapk, Y. Japeun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkenb, . Mromnep, A. H. Ceepuos.

Tabnuibl u cxembl: «Pa3BuTHE OpraHNYecKOro Mupa Ha 3emiie», «3apoIbIIH
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cyiecTBoBanue», «EctecTBeHHbI 0TOOPY», «MHOrooOpasue COpTOB PaCTCHUID,
«MHoroo6pasue  TOpOA  JKUBOTHBIXY, «ITommynsauumy, «MyTaunoHHas
U3MEHUYHUBOCTH», «Apomopdo3by, «Uaumoamantauum», «OOmas aereHepauus»,
«/IBmKkymne cunbl dBoonMn», «Kapra-cxema wapupyra nyrtemectBus Y.
Hapsuna», «bopbba 3a cymiectBoBanue», «IIpucrnocoOIeHHOCTh OPTraHU3MOBY,
«['eorpaduueckoe BunooOpazoBaHue», « IKOJIOTHYECKOE BUI000OPA30BAHHE.

O6opyioBaHUE: KOJJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOOB U CeMsiH, KosuieKiusi «[IpumMepsl 3alIUTHBIX MPUCTIOCOOJIECHUN Yy
KUBOTHBIX», MOJENb «OCHOBHBIE HAIpPaBIEHUS 3BOJIIOIUNY, 00BEMHAs MOJEIb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIX).



buoreorpapuyeckas kapra wmupa, KojuleKuus «@DOpMbI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHuil», wonenp anmmkauus «llepekpécr
XpOMOCOMY», BJIaXHbIE IIpenapaTsl «PazButre HacCEKOMOro», «PazBuTHE JATYIIKHY,
Mukponpenapar «JIpozoduia» (Hopma, myTaruu GopMbI KPBUTBEB U OKPACKH TEA).

JlaGopaTopHblie 1 NpakTHYeCKUE PadOThI:

JlabopatopHas pabdota Ne 1. «CpaBHeHuE BHUIOB MO MOP(OJIOTHUECKOMY
KPUTEPHUIOY.

JlabopaTtophas pabota Ne 2. «Onmcanue mprucrnocoOJeHHOCTH OpraHnu3Ma 1 e€
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNEe U Pa3BUTHE *KU3HU Ha 3emuie.

JloHaydHble TpPEACTABICHUS O 3apOXKICHHM XW3HU. HaydHble THUMOTE3BI
BO3HMKHOBEHHUSI >KM3HM Ha 3emsie: abuoreHe3 W maHcnepMmus. XHUMHUYEcKas
ABOJIONMS. AOHOTEHHBIA CHUHTE3 OPraHWYECKHX BEIIECTB M3 HEOPraHUYECKHUX.
DKCNEPUMEHTATBbHOE MOATBEPKICHUE XUMUYECKON 3BOMONMU. HavanbHbie STansb
ouonornyecko sBomoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE IPOTOKJIETKU. llepBble KIETKM W KX SBOJIOIUSL.
@opMHUPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

Paseutne xu3Hm Ha 3emuie 1o 3pam u nepuonaM. Karapxen. Apxeuckas u
npotepo3oiickass dpbl. [laneo3olickas spa u €€ mNepuonbl: KEMOPUUCKUH,
OPIOBUKCKHH, CUIIYPUNCKUN, T€BOHCKUM, KAMEHHOYT OJIbHBIN, [IEPMCKUH.

Me3so030iickas 3pa 1 €€ epruoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo3oiickas 3pa W €€ mNepuoAbl: MaJCOT€HOBBIM, HEOTECHOBBIN,
AHTPOITOTr€HOBBIM.

XapakTepucTrKa KJIMMaTa M Te0JOTMYeCcKUX npoueccoB. OCHOBHBIE JTaIbl
HBOJIIOIIUU PACTUTEILHOTO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHH u
KUBOTHBIX. [T0osiBJIEHHE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucremMa OpPraHMYecKOTO MHUpa KakKk OTpaxkeHHe 3BOJIONUU. (OCHOBHBIE
CHUCTEMATHYECKHUE TPYIIIbl OPraHU3MOB.

DBOJIIOIMSA YEJIOBEKA. AHTPOIIOJIOTUs KaK HayKa. Pa3BuTre mpeAcTaBiIeHH O
MPOUCXOKJICHUHM YelloBeKa. MeToabl HW3ydyeHusi aHTponoreHesa. (CxoicrtBa u
pa3linyus YeI0BeKa U )KUBOTHBIX. CHCTEMaTUYECKOE MOJI0KEHHUE YEJIOBEKA.

JBxyuiue cuibl (hakTopbl) anTpornorenesa. HacieacteenHas 'BMEHUUBOCTh
U ecTecTBeHHbIM 0TOOp. OOIIEeCTBEHHBIN 00pa3 >KU3HU, MU3TOTOBJIECHUE OpPYAUI
Tpy1a, MBILIJICHUE, PEYb.

OCHOBHBIE CTaIUM W BETBU SBOJIIOIIMU YEJIOBEKA: aBCTpaIonuTeku, YenoBek
yMenbld, YenoBek npsaMoxopdlui, YermoBek HeaHAEPTAIbCKUN, YenoBek
pa3yMmHbIii. HaxoJKu HMCKOMAaeMbIX OCTaTKOB, BpPEMs CYIIECTBOBaHUS, 00JIacTh
pacnpocTpaHeHusi, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIH.

UenoBeueckne  packl. OCHOBHBIE  OOJBIIME  pachl:  €BPOMECOUIHAS
(eBpaswmiickasi),  HErpo-aBCTpajioujHas  (PKBAaTOpUajbHAas),  MOHTOJOWAHAsS



(a3narcko-amepukaHnckasi).  UYepTbl  MPUCHOCOOJEHHOCTH  MpEACTaBUTENEH
YeJIOBEUECKUX pPac K YCJIOBHUSIM CYIIECTBOBaHMS. EIMHCTBO 4YenOBEYECKUX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpetsi: ®. Pean, JI. Ilactep, A. . Onapun, C. Mumnnep, I'. FOpu, Y.
JapBuH.

Tabmuubl u cxembl: «Bo3HukHoBeHue CoJIHEUHOU cucTeMbl», «Pa3Butue
opraHuueckoro wmupa», «PactutenpHas kieTtka», <OKUBOTHas  KJIETKay,
«IIpokapuoTnueckas kinerka», «CoBpeMEHHas CHUCTEMa OPraHUYECKOro MUpPay,
«CpaBHEHHE AHATOMHUYECKHX YEpPT CTPOCHHS YEIOBEKAa U YEJIOBEKOOOpa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TNAJICOHTOJIOTMYECKHMX  HAXOJOK  IPENIKOB
COBPEMEHHOT0 ueJioBeKa», «J/IpeBHeiinue moan», «peBHue moan», «llepBbie
COBPEMEHHBIE JII0IU», «HenoBeuecKkrue pach».

O6opynoBanue:  Mymsku  «lIpoucxoxnenne — denoBeka»  (OIOCTHI
aBCTpAJIONUTEKa, MUTEKAHTPOIa, HEaHJepTaiblla, KPOMAHbOHIIA), CJIENKH WIIU
U300pKEHUSI KAMEHHBIX OpYJIud TEpBOOBITHOTO YeloBeKa (KaMHHU-YOIIIEPHI,
pyomma, ckpebiia), TEOXpPOHOJOTHYECKas Taliuia, KouieKuus «DopMel
COXPAHHOCTU MUCKOTIAEMbIX YKUBOTHBIX M PACTCHUIN.

JlabopaTopHble U MIpaKTHYECKHE PadOThI:

[Tpaktuueckast padota Ne 1. «M3ydeHue MCKOMAaeMbIX OCTaTKOB PACTCHUU U
YKWBOTHBIX B KOJIJICKIIUSX).

DKCKypcHsi «IBOJIOLUS OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIN WM KPAaeBEAUECKUI My3€eil).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIas cpeaa.

DKoJIOrus KaK HayKa. 3aa4yd U pa3feibl SKOJIOTUHA. MeToabl 3KOJIOTHYECKUX
UCCJIEIOBAHNN. DKOJIOIMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHUOPTAaHU3MEHHAS.

Okonoruueckue (aktopel. Knaccudukamusi 5KoJOTHUYECKHX (PaKTOPOB:
abnoTtnyeckne, OWOTHYECKHE U AaHTPOIOTeHHbIC. JIeHCTBHE HKOIOTHYECKUX
(bakTOpOB Ha OPTaHU3MBI.

AOGuoTtnueckue (HakTophl: CBET, TEMIIEPATypa, BIAKHOCTb. DOTONEPUOAU3M.
[Ipucnocobnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buonornueckre puTMBL.

buotnueckue dhaxkTopsl. Buibl OMOTHYECKUX B3aUMOACHCTBUN: KOHKYPECHITHS,
XUIIHUYECTBO, cUMONO3 U ero (opmsel. [lapazutusm, koomepaiusi, MyTyalusM,
KOMMEHCAJIM3M (KBapTHUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIM3M, HEUTpaIHU3M.
3HaueHre OMOTHMYECKHMX B3aUMOJEWUCTBUI Jis CYLIECTBOBAHUS OPraHU3MOB B
MPUPOIHBIX COOOIIECTBAX.



DKOJIOTUUECKHE XapaKTepUCTUKU nonysiuuu. OCHOBHBIE IOKa3aTelu
NOMYJISIMUA: YHUCIEHHOCTh, IJIOTHOCTh, POXKJA€MOCTh, CMEpPTHOCTh, MPHUPOCT,
Murpanus. JJmHaMyuka 4YucIeHHOCTH MOMYJISIIUN U €€ Perysius.

JlemoHcTpanum:

[Toptpetsi: A. 'ymOonbar, K. @. Pynee, O. ['ekkensb.

Tabnuubl u cxemsl: kapta «[Ipupognsie 30Hb1 3emum», «Cpenbl oOUTaHUS
opranusmoBy», «®Potonepuoauzm», «llomynsuun», «3aKOHOMEPHOCTH poOCTa
YUCJICHHOCTHU MOMYJISAnn UHPY30puu-TyPenbkny», «[Inuiespie enm.

JlabopaTopHble U MpaKkTUYeCKHe PadOThI:

JlabopaTtopHnas pabota Ne 3. «Mopdomorndeckne 0COOEHHOCTH PAaCTEHUHN U3
Pa3HBIX MECT OOUTAHUS.

JlabopaTtopHas pabora Ne 4. «BnusHrie cBeTa Ha pOoCT U pa3BUTHUE YEPEHKOB
KOJIeyCcay.

[Ipaktrueckas padota Ne 2. «IlocyéT NI0THOCTH NOMYJISIUUNA Pa3HbIX BUIOB
pacTeHUn».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CHCTEMBbI.

CooO1miecTBO OpraHu3smMoB — OuorieHo3. CTpyKTypbl OHOIIEHO3a: BHUAOBas,
MPOCTPAHCTBEHHAs, Tpoduueckass (muiieBas). Buabl-momuHantel. CBA3U B
OHoOIIEHO3E.

Okonoruueckue cuctembl (3xocucreMsl). llonsarue o0 »skocucreme u
ouoreornieHoze. DyHKIIMOHAIBHBIE KOMIIOHEHTHI JKOCHUCTEMBI: TPOIYIICHTHI,
KOHCYMEHTBI, PEAYIEHTH. KpyroBopoT BEMIECTB 1 MOTOK DHEPTHUU B DKOCHCTEME.
Tpoduueckue (nuuieBbie) ypoBHH 3KocucTeMbl. [IuieBbie 1ienu u cetu. OCHOBHbIE
MOKa3aTeMn JKOCHCTEMBI: OMoMacca, MPOAYKIHA. DKOJIOTHMYECKHE MHUPaAMUJIbL:
MPOJYKIIMUA, YHUCIEHHOCTH, Omomacchl. CBOWCTBa SKOCHUCTEM: YCTOWYUBOCTD,
camoperyJsinus, pa3putue. CyKIeccus.

[TpuponHbIe PKOCUCTEMBI. DKOCUCTEMBI 03P M PEeK. DKOCHCTEMa XBOWHOTO
WJTA ITUPOKOJIMCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE ~ IKOCHUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonorudeckoe n Xo3sMCTBEHHOE 3HAUCHUE arPOIKOCHCTEM U YPOOIKOCHUCTEM.

buopaznooOpaszue kak Qakrtop ycrTounBocTd dKocucteM. CoxpaHeHHE
OMOJIOTMYECKOT0 pazHOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o Ouocdepe. ['panuiipl, coctaB U CTpyKTypa
ouocheprr. Kuoe BemectBo u ero ¢yHkiuu. OcobeHHocTu Ouocdepsl Kak
rJI00JIbHONM JKOCHCTEeMBbl. J[MHaMHuueckoe paBHOBeCHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThI BemecTB 1 OMOTCOXMMHYECKUE ITUKITBI 3JIEMEHTOB (yTiepo/a,
azota). 30HAIBbHOCTH Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emin. AHTPONOreHHbIE U3MEHEHHs B Ouocdepe.
['11oGaabHbIE PKOJIOTHYECKHE TTPOOIIESMEL.



CocyiiecTBoBaHMe NMPUPOIBI U yenoBeuecTBa. CoxpaHeHrne 6Mopa3HooOpasus
KaK OCHOBa YCTOWYMBOCTH Ouocdepbl. OCHOBa palMOHAIBHOTO YIpaBICHUS
NPUPOAHBIMU PECYPCAMU U UX UCIONb30BaHue. JlocTHKeHus: OMOJIOTUN U OXpaHa
MIPUPOJBI.

JlemoHcTpanum:

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

Tabmuubl u cxemsl: «llumieBbie 1enu», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpupogueie cooOmiectBay, «llemu nuTaHusA», «IKOJIOTHYECKAS] MHUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOIMCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOTO  Jeca», «buorneno3 Bomoémay, «ArporeHo3», «lIpumepHsie
aHTPONOTECHHbIC BO3/ICUCTBUS Ha IPUPOAY», « BaxkHENIINE NICTOUHHUKY 3arpsI3HEHUS
BO3J/lyXa U TPYHTOBBIX BOJ», «llouBa — BakHeilIas coctapistomas ornochepo»,
«®aktopel  gerpamauumd  nouB», «llapHukoBelid  3hdexT»,  «DakTOpbI
pPaJMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OOmas crpykrypa Ouochepb»,
«Pacnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouochepsd,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azota B Ipupoae».

O6opynoBanue: Mojelb-anrukanus «TunuyHbsie OHOLIEHO3bI», TepOapwuii
«PactutenbHble COOOIIECTBaY, KOJUIEKINH «bHUoLeH03Y, «Bpenurenu BaKHEUIINX
CEILCKOXO3SIICTBEHHBIX KYJIbTYpP», FepOapuu U KOJUIEKIIUKU PACTCHUMN U )KUBOTHBIX,
MPUHAJICKAIIUE K PA3HBIM SKOJIOTHUECKUM TpyIIaM OJJHOro Buaa, KpacHas kaura
Poccuiickoit ®enepannn, H300paKEHUS OXpaHSIEMbIX BHJIOB pAcTEHUH U
JKUBOTHBIX.



INDTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOITPAMMBI 11O
bMOJIOTMN HA  BA30BOM  YPOBHE CPEAHEI'O  OBIIET'O
OBPA3OBAHIA

Cornmacio ®I'OC COO, ycranaBiauBarTCs TpeOOBaHUA K peE3yJbTaTam
OCBOCHMSI  OOyYalOUIMMHUCS TPOTpaMM  CpeaHero  oOmiero  oOpa3oBaHMUS:
JUYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType NMMYHOCTHBIX pE3yJbTATOB OCBOCHUA IpeaMera «buomorus»
BBIJICJICHBI CIEAYIOIINE COCTABJISIONIUE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
IpaXXJaHCKOM UAECHTUYHOCTU — FTOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIbHOCTH
U CaMOOIPENENICHHI0, HaJu4yhe MOTHUBAUMU K OOy4YeHHI0 OHOJIOruH,
I[eJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHMX YOEXKIEHUM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAMIIUMN pa3BUTUS OUOJOTHUUYECKOTO
3HAaHMS, TOTOBHOCTh U CIOCOOHOCTh OOYYalOIUXCSl PYKOBOJICTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAIWYME HKOJOTHMUYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH L€ U CTPOUTH KUZHEHHBIC TUTAHBI.

JIndHOCTHBIE pE3ynbTaThl OCBOEHUS IpeaMera «bHuonaorus» JOCTUrarOTCA B
CAMHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TMPUHSATHIMA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIecCaM CaMOIIO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpAa3BUTHUsA, PpA3BUTUA BHYTPEHHEW IIO3MLMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHUS K 3aKOHY WM IIPABOMOPSAKY, YEIIOBEKY TPyJa U CTapLIEMy IOKOJICHUIO,
B3aMMHOTO YBA)XKCHUS, OCEPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUIO U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir ®Denepaiuu, npupoae u
OKpYKaIoUIEH cpelie.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS YyueOHOoro mpenmera «buomorusy
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW MO3UIMEN JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlMW, TO3WTHUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
ONBITA U OIbBITA JEITEIBHOCTH B MPOLECCE PEATU3allh OCHOBHBIX HAIPaBJICHUHN
BOCHIUTATEILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3UIIMKM 00YYaIOIIEeTrocsi Kak aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;



OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MTPaB U 00A3aHHOCTEH, yBaXKEHHE 3aKOHA
Y TIPABOIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JIEATEILHOCTH MTPHU CO3/IaHUN YUEOHBIX
MPOEKTOB, PEIICHUM Y4eOHBIX M TO3HABATEJNBHBIX 3a/ad, BBIIOJIHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEAENATh COOCTBEHHYIO IMIO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHUE YYUTHIBATH B CBOMX JCUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COLMAJIBHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCIENOBATEIbCKUX 3a7ady, YBaXKHUTEIbHOIO
OTHOILICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OHOJIOTMYECKOTO COAECPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTH POCCUHUCKON TPAXKTAHCKON UIEHTUYHOCTH, TaTPUOTU3MA,
YBOXKEHHUS K CBOEMY HapoOJly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PonuHo, roppoctu
3a CBOM KpaH, CBOIO PonuHy, CBOM S3BIK M KYJIBTYPYy, NPOLUIOE M HACTOSIIEE
MHOTOHAIlMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACIEAUIO U MaMSATHUKAM IPHUPOJIBI,
JTOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OWOJOTUM, TOHUMAHUSI 3HAYCHHUS OHWOJIOTUM B TIO3HAHUHU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeXI€HHOCTh, TOTOBHOCTh K CIIy)KeHHIO u 3amute (OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAb0Y;

3) 1IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHHUS;

CIIOCOOHOCTh OIICHHBATh CUTYAIlMI0O U TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUECHTHUPYACH HA MOPATHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOLIEHHUE K CBOUM POJMUTENSM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O TMPHUHATHS LIEHHOCTEM CEMEWMHOM JXU3HU B COOTBETCTBUH C
TpaauuusMu HaposoB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYas ACTETUKY ObITa, HAy4YHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;



MMOHMMAHHUE YMOIIMOHAIBHOTO BO3/IEMCTBUS JKMBOM IPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKECHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIISATh KAYECTBA TBOPUYECKOM JINYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAIBHOIO 0J1ArONOTy YU :

MOHUMAaHUE U pean3alus 310poBOTo 1 6e30macHoro oopasa ;ku3Hu (310poBOe
NUTaHue, COOJII0ICHNE TUTUEHUYECKUX MPABUIT U HOPM, COATaHCUPOBAHHBIN PEXKUM
3aHATAA W OTObIXa, peryspHas (Qu3mueckas aKkTUBHOCTH), OEpeXHOTO,
OTBETCTBEHHOTO M KOMIETEHTHOTO OTHOIICHUS K COOCTBEHHOMY (hPHU3MUECKOMY H
IICUXUYECKOMY 3/10POBBIO;

MOHMMAHUE LEHHOCTH MPAaBUJI HWHIMBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEJICHUS B CUTYaIUAX, YTPOXKAIOIIUX 37J0POBBIO U KU3HU JIIO/ICH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYAOIO0HE;

TOTOBHOCTb K AKTMBHOM JEATEIBHOCTH TEXHOJIOTMYECKOM M COLMAIbHOU
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JI€SITEIbHOCTB;

UHTEpPEC K Pa3InyHbIM cepaM MpodeccHnoHaTbHON AesSTEIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOpP Oyayuiell mnpodeccud U pearnu30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3K0JIOTMYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKH 11€JIeCO00pa3HOe OTHOLICHHE K MPUPOJIE KaK HCTOUHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUSI;

MOBBIIICHUE YPOBHA JKOJOTMYECKON KYJbTYpbl: MPUOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJXKHBIX ITOCJIEICTBHMA IS
OKPY’KAIOIIEN CPEBI;

OCO3HaHHUE TJI00aJBHOTO XapakTepa SKOJIOTMYECKUX MpoOJeM W MyTed HX
pelieHus;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOpPETaEMbIE TPU U3YUEHUU OMOJIOTHH 3HAHMS
M YMEHUS TIpU  peHIeHHd MpoOsieM, CBSA3aHHBIX C  palMOHAJIbHBIM
IPUPOJIOTIOIB30BaHUEM  (COOJIIOJIEHHE  MpaBU  MOBEIEHUS B IPUPOJIE,
HaIpaBJeHHBIX HA COXpPaHEHUE PABHOBECUSI B HOKOCHUCTEMAax, OXpaHy BHUIOB,
IKOCUCTEM, Orochepsl);



aKTUBHOE HENPUATHE NEHUCTBUN, IPUHOCAIIUX BPEJ OKPYKAIOLIEH IPUPOIHOM
cpele, yMEHHE IPOrHO3UPOBaTh HEOJIArOMPUSITHBIE SKOJOTMUYECKHE MOCIEACTBUS
IPEANPUHIMAEMBIX IEHCTBUM U NIPEJOTBPALATh UX;

HaJIM4HUE PA3BUTOIO HKOJIOTMUYECKOTrO MBIIUICHHS], SKOJIOTHYECKON KYJIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBATbCS MMM B IIO3HABATEIIBHOM, KOMMYHHMKAaTUBHOM M COLMAIBHOU
IIPaKTHUKE, TOTOBHOCTHU K YYaCTHIO B IPAKTUYECKOMN NEATEIBHOCTH YKOJIOTUYECKON
HaIPaBJIEHHOCTH;

8) neHHOCTH HAYYHOI'O ITO3HAHMSA:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKH M OOILECTBEHHOW NMPAKTHKH, OCHOBAHHOTO HA AMAJIOre
KYJIBTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHHUE SI3BIKOBOW M YHUTATENbCKOM KYJBTYpbl Kak CpeIcTBa
B3aMMOJICUCTBUS MEXY JIIOAbMU U TIO3HAHUS MUPA;

NOHMMaHUE creuupuKy OHMONOTMM KakK HayKH, OCO3HaHUS €€ poju B
(GOpMHUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpEJCTaBICHUS 00 OKPYXAIOUIEM MHUpPE KaK O €IMHCTBE MPHUPOJbI, YeJOBEKa U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUHU MpodsieM
COXpaHEHUs! IPUPOAHOIO PABHOBECHS,

yOexAEHHOCTh B 3HAYUMOCTU OHOJIOTUU JJISi COBPEMEHHOM LMBHIM3ALIUU:
o0ecrieueHrss HOBOTO YPOBHSI Pa3BUTHUS MEAMLIMHBI, CO3JaHHUE IMEPCHEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pElIaTh PECYpCHbIE  MPOOJEMBbI  Pa3BUTHS
YeJI0BEYECTBA, MMOUCKA MyTEe BBIXOAA U3 IJI00aJTBHBIX SKOJOTHYECKUX MPOOJIeM U
oOecrieyeHusi Mmepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
UCIOJIb30BAHUIO MPUPOJHBIX PECYPCOB U (POPMHPOBAHUIO HOBBIX CTaHJIAPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OWOJOTMYECKUMX 3HAHUM B LEJAX
NOBBIIICHUS OOIIEl KyJNbTYphl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHUpyeMOit
IpU U3Y4eHUH OMOJIOTHH;

NOHUMAaHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH HCIIOJNIb30BaTh TMOJy4yaeMble 3HaHUS [UJIs aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASANIMX B HEM M3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKJIIOUYEHHS Ha OCHOBE HAay4dHbIX (AKTOB U
MMEIOIINXCS JAHHBIX C LEJIBI0 TOJYYEHHSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BATh OMOJOTUYECKHE 3HAHMS JUIs
peuieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaLIHSIX;

OCO3HAHHWE LIEHHOCTU HAYYHOU JeATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISATH
IIPOEKTHYIO U MCCIIEOBATENBCKYIO AEATEIbHOCTh HHIANBUAYAIbHO U B TPYIIIIE;



I'OTOBHOCTD u CITOCOOHOCTH K HCTIPCPLIBHOMY 06p330BaHI/IIO )41
CaM006pa?>0BaHI/IIO, K aKTHBHOMY IIOJIYUYCHHIO HOBBIX 3HAHUH 110 OWOJIOTUH B
COOTBCTCTBHUHU C KU3HCHHBIMH HOTpe6HOCT51MI/I.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtamnpenMeTHbIe pe3yiIbTaThl OCBOCHHS y4eOHOTO mpenmera «buomorus»
BKJIIOYAIOT: 3HAYWMble JISI (OPMHUPOBAHHMS MHUPOBO33PCHHS OOyJArOUIUXCS
MEXIMCIUIUTMHAPHBIE (MEXIPEIMETHBIC) OOIIEHAYYHBIC MOHITHS, OTPaKAIOIINE
[IEJIOCTHOCTh HAy4YHOM KapTUHBI MHUpa M CHEIU(PUKYy METOJ0B ITO3HAHMS,
UCITOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHUS, SIBJICHHUE, MPOIIECC,
CUCTEMa, Hay4YHBIN (haKT, MPUHIUII, THIMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcclieIOBaHNue, HAOII0IeHUE, N3MEPEHHE, SKCIIEPUMEHT U IPYTHX ), yHUBEPCAJIbHBIC
yueOHbIe JCHCTBUS (TMO3HABATElbHbIE, KOMMYHHKATHBHBIC, PETYJISATUBHEIC),
obecnieunBaroniye GopmMupoBaHre (PyHKIIMOHATBHONW IPaMOTHOCTH M COIMATBHOMN
KOMIIETEHIIMU  OOYYaIOIIMXCs, CIOCOOHOCTh OOy4YalolUXCA  HUCIOJIb30BaTh
OCBOCHHBIEC MEKTUCITUTIIMHAPHBIE, MAPOBO33PEHUYCCKIE 3HAHUS U YHUBEPCATbHBIC
y4eOHbIC ICUCTBUS B MO3HABATEILHON M COIIMATIBLHOM MPAKTUKE.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHS IIPOTPaMMBbl CpEIHEro OOIIero
0o0pa30BaHus JOJKHBI OTPaXKaTh:

OBaaaenne YHHUBepPCAJIbLHbIMH yueOHBIMU NMO3HABATEIbLHBIMH
AEUCTBUSIMM

1) 6a30BbIe JJOrHYECKHE TeiiCTBHA:

CaMOCTOSITeIbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHU, O00OIICHUS ), PACKPBIBATH CMBICT
OMOJIOTMYECKUX TOHATHUM (BBIACIATh MX XapaKTepHBIC NMPHU3HAKH, YCTaHABIWBATh
CBSI3M C IPYTUMH TTOHSATHSMH );

OTpENCNATh 1ETU JeATEILHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
TOCTHKCHHSI, COOTHOCUTD PE3YNIBTATHI ACATEIHPHOCTH C TTIOCTABICHHBIMHA LICIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHIE TOHATHUS JIsl 0ObSICHEHUS (PAKTOB M SIBJICHUM
YKUBOU MIPUPOLBI;

CTPOUTH JIOTHUECKHE pPaCCYXXIACHUS (MHIYKTUBHBIC, CTyKTUBHBIC, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B PacCMAaTPUBACMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTH CXEMHO-MOJIEIIbHBIE CPEACTBA JIsI TPEACTABICHHS CYIIIECTBEHHBIX
CBA3€H ¥ OTHOIIEHWW B U3y4aeMbIX OHOJOTHYECKUX OOBEKTax, a TaKKe
POTUBOPEYHMI Pa3HOTO pOja, BBIABICHHBIX B PA3JIMYHBIX WH()OPMAIMOHHBIX
MCTOYHUKAX;



pa3pabarbiBaTh IUIAH pELIEHMs] NPOOJEMBbl C YYETOM aHaIW3a MMEIOIINXCS
MaTepUaIbHbIX U HEMaTepUaIbHbIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B ACSITEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJSM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPJIMHUPOBATH U BBIIIOJIHATH pa0OTy B YCIOBUSAX PEaJIbHOI0, BAPTYAIbHOTO
Y KOMOWHUPOBAHHOTO B3aUMOJIEUCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIUICHUE NPU PELIEHUH KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE IeHCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspelieHusi mpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 3314, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B O3HAHUS;

UCIIOJIB30BaTh Pa3JIMYHbIE BUJBI JACSATEIBHOCTH IO MOJIYYEHUIO HOBOTO
3HAHMS, €r0 HWHTEpPHpPETALMH, NPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTyalUsiX, B TOM YHUCJIE€ IPU CO3JaHUH YUE€OHBIX U COLMAJIbHBIX IPOEKTOB;

(GopMUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSMH U METOAAMM;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBIBIATh IIPUYMHHO-CJICACTBEHHBIE CBS3M M AaKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3Y €€ PEIICHUS], HAXOAUTh apPTYMEHTHI ISl JOKA3aTEIbCTBA CBOUX
YTBEPKJICHUI, 3a/1aBaTh MApaMETPhl U KPUTEPUU PEILICHHUS;

aHANM3UPOBaTh TIOJIyUCHHbIE B XOJE PpEIICHUs 3aJayd  pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYUIECTBJISATh LI€JEHANIPABICHHBIA MMOUCK NEPEHOca CPEACTB U CHOCOOOB
NEeNCTBUS B MPO(GECCUOHANBHYIO CPENY;

YMETh MEPEHOCUTh 3HAaHUS B IO3HABATEJIBHYI0 U MPAKTHUUYECKYH 00JacTu
KU3HEIEATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX NPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE UJEH, MpEIJararb OPUTHMHAIBHBIE TOJXOJbl U pELICHUs,
CTaBUTh MPOOJIEMBI U 3a/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pab6ora ¢ ungopmaunmeii:

OPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAY4YHO-TIOMYJIAPHOM JUTEpaType, OHOJOTHYECKUX CIIOBapsX U
CIPAaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3upOBaThH
MH(OPMAIUIO PA3IMYHBIX BUJOB U (HOPM MPEACTABICHUS, KPUTUUECKU OLIEHUBATh
€€ JT0CTOBEPHOCTh U HEITPOTUBOPEYUBOCTb;



bopMyaMpoBaTh 3alpOChl U MPUMEHATH PA3IMYHbIE METOJbI MPHU MOUCKE U
otbope Ouosorndyeckor mHOpMaIi, HEOOXOAUMOM Il BBITIOJIHEHUST y4eOHBIX
3aj1ay;

npuoOpeTaTh OMBIT HUCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI, COBEPILICHCTBOBATh KYJIbTYPY aKTUBHOTO MCIOJIB30BaHMUS PA3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTHUMaJbHYIO  (QOpMy  MpEACTABICHHUS
ouonorunueckoi nHpopmanuu (CXembl, rpaQuKu, JUarpaMmbl, TaOIHIIbI, PUCYHKU U
Apyroe);

UCIIONBb30BaTh HAy4YHBIM SA3BIK B KayecTBe CpeAcTBa mpu paboTe ¢
Ovonornyeckod HHPOpMaLMEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUEe U
MaTeMaTUYeCKUe 3HaKh W CUMBOJIBI, (HOpMYJbl, ab0peBUaTypy, HOMEHKIATYpY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISAHOCTH;

BIAJE€Th  HAaBBIKAMHM  paclo3HaBaHWS M 3alUThl  UH)OpMaIuw,
MH(POPMaIMOHHON 0€30M1aCHOCTH JIUYHOCTH.

OByaieHUe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mennme:

OCYIIIECTBISATH KOMMYHHUKAIIMK BO BCeX chepax KU3HU, aKTUBHO yUIaCTBOBATh
B JIMAJIOTe WM JUCKYCCHU IO CYHIECTBY OOCY>KIaeMol TeMbl (YMEHHME 3aJaBaTh
BOIPOCHI, BBICKA3bIBaTh CYXJCHHUS OTHOCHUTEIBHO BBINOJHEHUS MpeiasiaraeMoin
3aJa4M, YYUTHIBATb MHTEPECHl M COTJIACOBAHHOCTH MO3HIMHA APYTUX YYaCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHHUS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHHS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMH CHOCOOaMU OOIIEHWS W B3aWMOJICHCTBHUS, MMOHUMAThH
HAMEPEHUS IPYTUX JIIOJIeH, IPOSBIATh YBAKUTEIBHOE OTHOIIICHHE K COOECETHUKY
U B KOPPEKTHOU Popme hopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHUS C HCIOIb30BAaHHEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1esITeJIbHOCTh:

MOHMMATh W HCIIOJNB30BaTh MPEUMYIIECTBA KOMAaHAHOW M WHIWBUIYaIbHOU
paboThI U pelIeHUH OUOIOTHUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUs TPYNIOBbIX (JOpM B3aUMOJEHCTBUS MPHU peLICHUH y4eOHOM 3a1a4H;

BBIOMpPATh TEMAaTHUKy M METO/Abl COBMECTHBIX JACUCTBUH C y4€TOM OOIIMX
MHTEPECOB M BOBMOKHOCTEH KaXKIIOTO YJieHa KOJUICKTHBA,

OpPUHUMATh II€Td  COBMECTHOW  JIeATENbHOCTH, OpPraHHW30BBIBATH W
KOOPJMHHUPOBATH JICUCTBUSA II0 €€ JIOCTHUKECHHUIO: COCTABJATH IUIAH JCHCTBHM,



pacnpeneniaTb poid C y4ETOM MHEHMM Y4YaCTHUKOB, OOCYXJaThb pE3yJbTaThl
COBMECTHOI paboTHlI;

OLIEHMBATh KA4ECTBO CBOETO BKJIAJa U KAX/I0I0 YYaCTHUKA KOMaHbl B OOIINI
pPE3yNbTAT MO pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUUAHA HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

OBJ1aieHNe YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUSAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpOOJIEM M HX
pELICHUS B AKU3HEHHBIX U YUEOHBIX CUTYyalUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE WU CMBICIOBBIE
YCTAHOBKM B CBOMX JCHCTBHSAX M MOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH II03HABATENIBHYIO JEATECIBbHOCTD, BBISABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsIX;

CaMOCTOATEILHO COCTABJIATH IIJIAH PEICHHMS] TPOOIEMBI C YUETOM UMEKOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlHsM;

pacumMpsITh paMKH y4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIITOYTECHHII;

JienaTh OCO3HAHHBIN BEIOODP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32
penieHue;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAHULIUK B
pa3HbIX 00JIaCTAX 3HAHWM, MOCTOSHHO TNOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaThb OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JIESATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEIIAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpPUIAEMBIX JECUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, UCMOJIb30BaTh NPUEMBI peduieKCUM IJsi OLEHKH CUTYyalluu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMETh OLICHUBATh PUCKHM M CBOEBPEMEHHO NPUHUMATh PEIICHUS MO HX
CHIKEHHIO;

IPUHAMAaTh MOTHBBI M apryMEHTbl APYTMX INPH aHajJu3€ pe3yJIbTaTOB
NEATEIIbHOCTH;



3) npuHATHE ceDdsT U APYTHX:

IPUHUMATH ce0sl, TOHUMAs CBOM HEIOCTATKU U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E peE3yJbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYIUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHblie pe3ynbTarhl OcBoeHHs mporpammbl COO mo Ouosnoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yueOHoro npeamera «buomorus»
HAy4YHBIC 3HAHUA, YMEHUSA U CIOCOOBI IEUCTBUN MO OCBOCHUIO, HHTEPIPETAIINHN U
peoOpa30BaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
MPUMEHEHUIO 3HAHUW B PA3MYHBIX yU4E€OHBIX CHUTYallUAX, a TaKKe B peabHBIX
KU3HEHHBIX CUTyalUsX, CBA3aHHBIX ¢ Ouosnorued. B mporpamme mnpeameTHbIe
pE3yNbTaThl IPEACTABICHBI IO TOaM O0yUEHHUS.

[IpenMeTHbIe pe3yiabTaThl OCBOEHUs ydeOHOro mpeamera «buomiorus» ¢ 10
KJjlacce NOJDKHBI OTPAXKATh:

Cc(OpMUPOBAHHOCTb 3HAHUN O MECTE U POJIK OMOJOTHM B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HAayK, B ()OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpPa M HAYYHOI'O MHUPOBO33PEHHS, O BKIIAJE€ POCCHUICKUX WU
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHUE PACKpPBIBATH COJEpPNKAHUE OWOJOTMYECKUX TEPMUHOB WU TOHSITHUM:
KU3Hb, KJIETKA, OpraHu3M, MeTab0I1M3M (0OMEH BEUIECTB U IPEBPAILIEHUE YHEPTUN),
romMeocTtas (CamMoperyJisiiiusi), YypOBHEBasi OpraHU3alusl >KUBBIX  CHUCTEM,
CaMOBOCIIPOU3BeIeHUE (PENPOAYKIIMSI), HACIECTBEHHOCTh, U3BMEHYUBOCTb, POCT U
pa3BUTHE;

yMEHUE u3JlaraTb OHOJIOTUYECKHE Teopuu (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas JO0TMa MOJEKYIsIpHOMl Ouonoruu), 3akonsl (I
Mengens, T. Moprana, H. 1. BaBuiioBa) u ydenus (0 LEHTpax MHOrooOpasus H
MPOUCXOKIEHHUS KyIbTYpHbIX pacTeHuid H. 1. BaBunosa), onpenensats rpaHulbl UX
MPUMEHUMOCTH K KUBBIM CUCTEMAM,;

YMEHUE BJIAJIETh METOJIaMHU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIIOICHUE U
OMMCAHHWE MKUBBIX CHUCTEM, NMPOLIECCOB M SBJICHHM, OpraHu3alus U MPOBEACHHE
OMOJIOTMYECKOT0 SKCIIEPUMEHTA, BBIIBUYKEHUE TUIIOTE3bI, BBISIBJICHHE 3aBUCUMOCTH
MEXIy HWCCIEAYEeMbIMU BEIWYMHAMHU, OOBSCHEHHE TMOJYYCHHBIX PE3yJIbTaTOB,
WCIIOJIb30BAaHHBIX HAYYHBIX MOHSTUH, TEOPU U 3aKOHOB, YMEHHE JI€NIaTh BBHIBOJIbI
HA OCHOBAHMH TMOJIYYEHHBIX PE3YJbTATOB;



YMEHHE BBIJICISATh CYLIECTBEHHbIE NIPU3HAKU BUPYCOB, KJIETOK IPOKAPUOT U
JYKAPUOT, OJHOKJIETOYHBIX M MHOTIOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEILECTB U NPEBPALICHMs] SHEPTUU B KIIETKE, (POTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTHYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, WHAMUBUAYAJBbHOTO PAa3BUTHS  OpraHU3Ma
(oHTOTEHER);

YMEHHME NPUMEHATh MOJyUYEHHBIE 3HAHUS A OOBSACHEHUS OMOJIOTMYECKUX
IIPOLIECCOB W SIBJICHUM, JJISI NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C IeNplo obOecriedyeHus 0e30MacHOCTH CBOETO 3J0POBbSI U 3JI0POBBSA
OKPYXAaIOLIUX JIOAEH, COOMI0IEHNs HOPM IPAMOTHOTI'O IMOBEJICHUS B OKPYKAIOIIEH
IPUPOJIHON cpene, MOHMMAHUE HEOOXOIMMOCTH HCIOJIb30BaHUS JOCTHIKEHUN
COBpEMEHHOW  Ouojoruun U OMOTEXHOJIOTUA  JUIsI  PAlMOHAIBHOTO
IPUPOAOTIOIb30BAHNS;

YMEHUE pellaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTUOPUJIHOE CKPEIMBAHME, CLEIJICHHOE HAaCJIEeI0BAaHUE, COCTaBIISATh CXEMBI
MOHOTHOPHU/IHOTO CKpEIIMBAHUS JJIsl MpeICKa3aHUsl HACJIEOBAHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JTA0OPAaTOPHBIE M IPaKTUYECKHUE padOThl, COOIMIOAATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HHTEPIPETHUPOBAThH HHPOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAHUSA, BKJIIOYAIOIIYIO IICEBJOHAYYHBIC 3HAHUA U3
pa3IUYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOM MH(pOpPMaLMU, HAYYHO-TIONYJISIPHBIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTHUH,
MeIUIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3[1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHHS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIbKUX HMCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHbIe pe3ysbTaThl OCBOCHMS ydueOHoro npeameta «buonorus» ¢ 11
Kjlacce NOJDKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUNA O MECTE U POJIM OMOJIOTHUHU B CUCTEME HAYYHOI'O
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-
HAy4YHOM KapTHHbBI MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA ISl pELIEHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJIepKaHuEe ONOIOTMYECKUX TEPMUHOB U TIOHATUIN: BUJI,
MONYJISIIUsSL, TEHO(OH, DBOJIONHUS, ABMXKYIIHE CUIIbI ((DAKTOPHI) DBOJIIOIUH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUJ000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,
HPKOCUCTEMA, MPOAYLUEHTbI, KOHCYMEHTbI, PEAYUEHTbl, ULENu MUTaAHUA,
HKOJIOTHYECKas Mpamua, OMoreolenos, onocdepa;



yMEHUE Hu3aratb OWUOJOTHYECKHE Teopuu (IBOMIOIMOHHAS Teopust Y.
JlapBuHa, CHHTETHYECKass TEOpUs DSBOJIOLUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHusi riaBHBIX HaIpaBiICHUN U
nyteit aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEETSATH TPAHUIIB UX TPUMEHUMOCTH K JKUBBIM CUCTEMAaM;

YMEHUE BJIAJIETh METOJIAaMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJIICHUM, OpraHu3alus U IMPOBEJACHHE
OMOJIOTMUECKOTO SKCIIEPUMEHTA, BBIIBXKEHUE TUIIOTE3bI, BBISIBJICHHE 3aBUCUMOCTH
MEXIYy HCCIACAYEMbIMH BEITUYMHAMU, OOBICHEHHE TMOJYUYEHHBIX pPE3yIbTaToB,
UCIIOJIb30BAaHHBIX HAYYHBIX MOHSITHH, TEOPUI U 3aKOHOB, YMEHHUE JI€NaTh BHIBOJIBI
HA OCHOBAHMH TMOJTYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIJCIATh CYIIECTBEHHBIE MPU3HAKKM CTPOEHUS OMOJOTHYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALUNA, MPOAYLUEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUAO00pa30BaHUs, MPUCHOCOOICHHOCTU
OpPraHMU3MOB, JIEHCTBUS SKOJOIMUECKHX (DAaKTOPOB Ha OpraHMU3MbI, IEpeHoca
BEUIECTB U IIOTOKAa 3HEPIUU B JKOCHUCTEMAaX, AHTPONOICHHBIX H3MEHEHUN B
HPKOCUCTEMAxX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHX
LIMKJIOB B Ouocdepe;

YMEHHME NPUMEHSATh MOJIyYEHHbIE 3HAHUS JJI1 OOBSICHEHHUS OUOJIOTHUYECKUX
IPOLIECCOB U SIBJICHUM, JJISl MPUHATHUS MPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
XKU3HH C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 3[0pOBbS M 340POBBS
OKPY’KaOIIHUX JIFO/IeH, COOIIOIEHUS] HOPM TPaMOTHOTO MOBEJACHHS B OKPYKAIOIICH
IPUPOHON cpene, MOHMMAaHUE HEOOXOIWMOCTH WCIOJB30BaHUS JIOCTH)KCHUN
COBPEMEHHOW OMOJIOTHH JIJIsl palliOHAILHOTO MPUPOIOIOJIb30BAHNUS;

YMEHHE pelaTh 3JEMEHTapHbIe OMOJIOTUYECKUE 3a/1ay, COCTABISATh CXEMbI
MepeHoca BEIIEeCTB U DHEPTUH B IKOCHUCTeMax (LIeTH MUTaHUs);

YMEHUE BBINOJHATh JIA0OpATOpPHBIE M MpakTHYeCKHe padoThl, cOO0IaTh
npaBuia npu padboTe ¢ ydeOHbIM 1 J1a00paTOPHBIM 000PYI0BAHHEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HWHTEPIPETHUPOBAThH HHPOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKIIOYAIOLIYI0 TICEBJOHAYYHbIE 3HAaHUS U3
Pa3TMYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(MOpMAINK, HAYIHO-TIOMYJISIPHbIC
MaTepuasbl),  paccMaTpuBaTh  IJI00abHBIC  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIICHMUS,
000011251 OMOJIOTHYECKYI0 MH(OPMAILIUIO U3 HECKOJIBKMX HCTOYHHKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne ni/m P Konrpoabnbsie IIpakruuyeckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchl
bubmuoreka [JOK
1 b 1 .
HONOTHA Kak fiayka 05 https://m.edso0.ru/7f41c292
2 JKvBBIE cHCTEMBI M X OpraHU3aIus 1 bubmorexa LHOK
P . https://m.edsoo0.ru/7f41c292
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 9 1 bubmorexa LHOK
P https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 HKHSHEASATEILHOCTE KICTKH 6 https://m.eds00.ru/7f41¢c292
PasMHOXkeHUE U MTHAUBUAYATIbHOE Pa3BUTHE bubnnorexka [JOK
5 5 1
OpraHu3MoOB https://m.edso0o.ru/7f41c292
6 HacnenctBeHHOCTh M1 HN3BMEHYMBOCTD 8 15 bubmuorexa [JOK
OpTaHM3MOB ' https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnoreka [JOK
OMOTEXHOJIOTHH https://m.edso0o.ru/7f41c292
bu6mmorexa [IOK
8 P 1
SSEPBHOE BpeMi https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne i/l P Konrpoabnbsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
bubnmoreka [IOK
1 IBOMOUHOHHAS OHOTOTHS o 1 https://m.edsoo.ru/7f41cc74
2 Bo3HuKHOBEHHE U PAa3BUTHE KU3HU Ha 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 OpraHu3MEL H OKpYHAIOLLas cpea > 1 https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
4 Coo01miecTBa v 9KOJIOTHYECKUE CHCTEMBI 9 https://m.edso.ru/7fA1ecT4
bubnmnorexa LIOK
P 2
> C3EPBHOE BpeMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10
- 34 0 2.5

I[TPOT'PAMME



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

IHOYPOYHOE INTAHUPOBAHHUE

10 KVIACC
KosmnuecTBo yacos JlaTa DJIeKTPOHHBIE
e Tema ypoka Kontpoas  IMpakrn ~ U3YHUCHHUS ungposkie
n/n Bcero  mwie qeckue o0pa3oBaTelbHbIE
padoThI padoThI nnaH | bakt pecypchl
buosorus B cucremMe Hayk Brommozexa [OK
M yv I 5 https://m.edsoo.ru/863e6122
1 €TO0/1bl TO3HAHU XUBOU Npuposl. [IpakTHyeckas padora 1 https://m.eds00.ru/863¢632a
Ne 1 «Mcnonib30BaHK€ Pa3IMYHBIX METOAOB MIPU U3YUEHUU
OHOJIOrnYeCKUX OOBEKTOBY 0.5 bubmmorexa [IOK
' https://m.eds00.ru/863e6122
2 Buonornyeckue CUCTEMBIL, IIPOIIECCHI X UX U3YUEHUE 1 bubmaorexa LIOK
» fipott ya https://m.edso0o.ru/863e6564
3 XUMHUYECKHUH cOCTaB KJIETKU. Boia 1 MuHepanLHbIE COJIN 1 bubmorexa [JOK
- 20n P https://m.edso00.ru/863e674¢
bu6mmorexa [IOK
4 b . 1
e, COCTaB M CTPOCHUE OenKOB https://m.edsoo.ru/863e6b72
depMeHTH — OMOJIOTHYECKHE KaTanu3aTophl. JlabopaTopHasn
5 abora Ne 1 «3yueHne KaTaJuTHYECKON aKTUBHOCTHU 1 0.5 bubmmorexa LHOK
P ) i ' https://m.eds00.ru/863e6b72
(hepMeHTOB (Ha MpUMepe aMIIIa3bl UIIH KaTalasbl)»
bu6mmorexa [IOK
6 I 1
YTaeBonEL. JIAmH eI https://m.edso00.ru/863e6870
bu6mmorexa [IOK
7 H . 1
YIICHHOBRIC KHCTOTRT https://m.edso0.ru/863e6d5c¢c
bubmuorexa [JOK
8 ATD 1
https://m.edsoo.ru/863e6d5c¢c
b K
9 Hctopus u meToasl n3ydeHus kietku. Kinerounas reopus 1 nbmroTexa LO

https://m.eds00.ru/863e6e88



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

10

Krnerka kak OCJIOCTHAaA )KUBas CUCTEMA

Ctpoenue sykapuoTudeckoi kiuetku. Jlaboparopuasi padora
Ne 2 «M3ydyeHue cTpoeHus KIETOK pAaCTEHUMN, KUBOTHBIX,

bu6mmoreka [IOK

11 5 5 N 0.5 https://m.edso0.ru/863e6ff0
rpuOOB U OaKTEPHii 11O MUKPOCKOIIOM Ha TOTOBBIX https://m.eds00.ru/863e716¢
MUKpOTIpenapaTax u ux OrmucaHue»

bu6mmoreka [IOK

12
Obmen BemiecTs mim MeTabomsm https://m.eds00.ru/863e766¢

bubmuorexa [JOK

13 Potocmires. Xemocurres https://m.eds00.ru/863e7c98

. bubnuorexa [JOK

14
DHepreTieckuii oOmeH https://m.edsoo.ru/863e7aae
JKu3HeHHbIN HUKI KIeTKU. [lenenne knetku. MuTos. Bu6 10K

nOJIMOTEeKA

1 °3 «H .

5) JlabopaTopnas pabora Ne 3 «HaGmnroneHue MuTo3a B KJeTKax 0.5 https://m.edsoo.ru/863e7dcA
KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX MUKPOIpenapaTax»»
bu6mmorexa [IOK
1 b .P
6 nocuHTe3 Oenka. Peakiust MaTpUYHOTO CHHTE3a https://m.edsoo.ru/863e796e
bu6mmoreka [IOK

17 Tpascasums — bnocurres Oenia https://m.eds00.ru/863e796e

bu6mmoreka [IOK

18 Hexnerounslie GopMbl )KU3HU — BUPYCHI https://m.eds00.ru/86367540

bubmuorexa [JOK

19 @OpMBI pa3MHOKEHUSI OPraHU3MOB https://m.eds00.ru/863e81b6

https://m.edsoo.ru/863e831e
. bubnuotexa [JOK

20 Meiios https://m.edsoo.ru/863e7f4a

OO6pa3zoBaHue U pa3BUTHE MOJOBHIX KJIETOK. OTUIO0TBOpEHHE.
bu6mmorexa [IOK
21 JlabopaTopnasi padora Ne 4 «3yueHune cTpoeHUs OJIOBBIX 0.5

KJICTOK Ha 'OTOBBIX MUKpOIIpCIIapaTax»»

https://m.edsoo.ru/863e81b6



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6

bubmuorexa [JOK

22 WuauBuyanbHOE pa3sBUTHE OPTaHU3MOB https://m.edsoo.ru/863¢8436

23 I'eHeTHKa — HaykKa O HaCJIeACTBEHHOCTH U U3MEHYHUBOCTHU bubmmorexa LIOK

https://m.eds00.ru/863e86f2

24 3aKOHOMEPHOCTH Hacle0BaHUs MTPU3HAKOB. MOHOTHOpUIHOE bubnmoreka [JOK
CKpEILIMBAaHUE https://m.edsoo.ru/863e8878

o5 JurnbpunHoe CKpeuBanyue. 3aKOH He3aBUCHMOTO bubmmorexa [IOK
HACJICIOBAHUS MTPU3HAKOB https://m.edsoo.ru/863e89a4
CueneHHoe Hacle0BaHue nIpu3HakoB. JlabopaTopHuasi padora

26 Ne § «M3ydyenue pe3yabTaToB MOHOTUOPUAHOTO U 05 bubnnoreka [JOK
JUTHOPUIHOTO CKPEIIUBAHUS Y JPO30(HITBI HA TOTOBBIX https://m.eds00.ru/863e8c60
MUKpPOITpenapaTax»

97 I'enetuka nosa. HacnenoBanue npu3HaKkoB, CLEMICHHBIX C bubnuoreka [IOK
I0JIOM https://m.eds00.ru/863e8c60
W3menunBocTs. HenacnencTBeHHass HK3MEHUUBOCTb.

28 JlaGopaTopHas padora Ne 6 M3yueHue MoupuKaimoHHON 05 bubnnorexka [JOK
M3MEHYMBOCTH, IIOCTPOCHUE BAPUALIMOHHOIO psAla U https://m.edsoo.ru/863e8efe
BAPUALIMOHHON KPUBON»

Hacneacreennas usmenunBocTs. JlabopaTtopHas padora Ne 7
29 «AHaM3 MyTanuil y 1po30¢uiibl Ha TOTOBBIX 0.5 bubnuorexa LIOK
https://m.edso0.ru/863e8efe
MHUKpOITpernaparax»
bu6mmorexa [IOK

30 Peneriia uenonera https://m.eds00.ru/863e8d78

31 PezepBHblii ypok. O0001menue no reme «HacneacTBeHHOCTh U
M3MEHYMBOCTb OPIaHU3MOBY

32 Cenekius Kak HayKa v MPOIECcC bubmorexa HOK

https://m.eds00.ru/863e9214
N bu6mmoreka [IOK
33 MeToabl ¥ JOCTHKEHUS CENEeKIIMU PACTCHUN U )KUBOTHBIX

https://m.edsoo.ru/863e9214
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bubmuorexa [JOK |
https://m.edso00.ru/863e9336

34 buoTtexHoorus Kak oTpacib MPOU3BOJICTBA 1 ‘

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4


https://m.edsoo.ru/863e9336

11 KJIACC

KounyecTBO 4acoB Nlata JJIeKTPOHHBIE
Ne U3yYeHUS u@posBbIe
Tema ypoka Beer Koutpo IIpakrn y uudp
n/n JbHbBIE yecKkue OﬁpaSOBaTe.Hl)Hble
0
padoTbl  padoOTBI a4 bakr =~ Pecypenl
1 DBOJIIOIHS U METOJIBI €€ U3YUCHHS bubmmorexa [JOK
H g i https://m.edso0o.ru/863ea20e
2 Hcropus pa3BuTus npeacTaBieHuid 00 dBOIONNAN bubmmorexa [JOK
pUE D ped t https://m.eds00.ru/863e9570
bubnunoreka LIOK
3 M
HKPOSBOIIOMA https://m.edsoo.ru/863e9cle
[Tomynsiius Kak 3JIeMEHTapHask €IMHUIIA BUJIa U YBOJIIOIUH.
4 JlaGopaTopHast padora Ne 1 «CpaBHeHHE BUIOB I10 0.5 bubmiorexa HIOK
paropHasi p ) P ' https://m.eds00.ru/863e99c6
MOP(}OIOTHUECKOMY KPUTEPHIO)
5 JIBuoKky1ye cuibl (3eMeHTapHbIe (PaKTOPhI) IBOITIOLUN brbmmorexa LTOK
ym P p H https://m.edsoo.ru/863e9da4
bubmmoteka IIOK
6 E if 0TO
CTCCTBEHHbII OTOOP M €ro GopMe! https://m.eds00.ru/863e9ed0
Pe3ynbTaThl 3BOTIONUHI: IPUCTIOCOOTIEHHOCTh OPraHU3MOB U
7 BU000pazoBanue. Jlaboparopuas padora Ne 2 «Onucanue 05 bubnuotexa [JOK
IpUCIOCOOICHHOCTH OpraHu3Ma U €€ OTHOCUTEIBHOTO ' https://m.edsoo.ru/863e9fde
XapaxkTepa
8 Hanpanenus u nyTu Makpo3BOJIIOIIUT Bubmmorexa [IOK
P yt P t https://m.eds00.ru/863e9cle
9 HeobpaTtumocTs 3BOIIOINN
10 HcTopus xu3HU Ha 3emiie U METOAbI €€ U3yUeHUS
11 ['unoTe3bl MpoOUCXOXKAEHUS KU3HU HA 3emiie buGnnorexa [IOK

https://m.edso0.ru/863ea5a6
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bubnunorexa LIOK

12 PasBuTue )u3HU Ha 3eMiie TI0 IpaM | MepruoIaM httos://m.edsoo.ru/863easbe
OCHOBHBIE 3TaITbl YBOJIOIUH PACTUTEILHOTO U )KUBOTHOTO
13 mupa. [IpakTnueckas padora Ne 1 «/3ydyeHne ucKkomaemMbIxX 0.5 bubmmorexa [JOK
8 https://m.edsoo.ru/863ea8bc
OCTaTKOB PAaCTEHUI U )KMUBOTHBIX B KOJUICKIIHSX)
14 CoBpeMeHHast CUCTeMa OPraHUYeCKOro MUpa bubmorexa LIOK
https://m.edsoo.ru/863ea48e
15 DBOJIOIKS YeTIOBEeKa (aHTPOIIOTEHE3) ]r?tl'/[I[()SsJ:I/P/Ir?f:(I;si)c])_.IrOu/I;G%ach
16 JBuxyniye cuibl (pakTopbl) aHTPONOTreHe3a ﬁg&nﬁgféiggg 63eadd4
17 OcHOBHBIE CTaJIUU IBOJIOLUN YETIOBEKA
18 YernoBeveckne packl U MPUPOJIHBIC AN TAIlMH YeTI0BEKA bubmorexa LIOK
https://m.edsoo.ru/863eaea?2
19 PesepBHblil ypok. O60611eHne o reMe «Bo3HUKHOBEHME U
pa3BUTHE KU3HU Ha 3emiie»
20 DKOoJIOoTHs KaKk HayKa
21 Cpenbl 00uTaHMS U 3KOJOrHYecKHe (hakTOphI 5::{)6;7/1;?;(;?:3}; 63cafec
Abuotnueckue Qaxropsl. JlabopaTopuas padora Ne 3.
99 «Mopddonornueckue 0COOEHHOCTH PACTEHUNA U3 Pa3HBIX MECT 05 bubmuorexa [IOK
obutanusy. Jlaboparopuasi padora Ne 4. «BiausiHue cBera Ha https://m.eds00.ru/863eb10e
POCT ¥ pa3BUTHE YEPEHKOB KOJIEYCa»
bubnmnoreka [JOK
23 brotiieckie GakTopel https://m.edsol_.[ru/863eb348
DKOJIOrnyecKre XxapakTepucTuku nonyasnun. [pakTuyeckas
24 padora Ne 2 «[locyé€Tr NIOTHOCTH NOMYISUNA Pa3HbIX BUIOB 0.5

pacTeHui»



https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348

bubnunorexa LIOK

25 Coo01iecTBa OpraHu3MoOB — OHOIEHO3 1 https://m.edsoo.ru/863ebA46a
bu6nmoreka [IOK
26 DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI) 1 https://m.edsoo.ru/863ebA6a
97 OcHOBHBIE IIOKA3aTENIN IKOCUCTEMBI. DKOJIOTHYECKUE 1 Bu6muoteka [JOK
nupamubl. CBolcTBa 3kocucteM. CyKieccust https://m.edso00.ru/863eb5fa
28 [IpupoiHbIE S5KOCUCTEMBI
29 AHTPOTIOTEHHBIE YKOCUCTEMBI
bubnunoreka LIOK
30 buocdepa — rmobanpHas sxocucTeMa 3eMiIH 1 https://m.edsoo.ru/863ebb5e
bubnuoreka [{OK
31 3aKOHOMEPHOCTH CYIIeCTBOBaHUA Orochepsl 1 https://m.edsoo.ru/863ebd16
32 YenoseuecTBO B Onocdepe 3emiau 1
33 Cocy1iecTBOBaHME MPUPOIBI M YEIOBEYECTBA 1 brbmmorexa LTOK
ym Prpoa https://m.edsoo.ru/863ebale
34 PesepsHslil ypok. O6061menne Temsl «Coob1iecTsa u 1
9KOJIOTHYECKHUE CUCTEMBD)
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2.5
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