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ITosicHuTeIbLHASA 3aNMUCKA

Jis peanu3anuu pabodel IporpaMMbl HCHOIb3YETCs CAeYIOMUI y4eOHO-METOAMYECKHM KOMILIEKC:
YMK B. B. Ilaceunuk, A.A. Kamenckuii, A.M. Py6roB u ap. «buonorus 10 knace» («JIunus xusan»), B. B. [laceunuk, A.A. Kamenckuii, A.M. PyO1oB u
ap. «buonorus 11 kmace» («Iunus xuznu»)-: AO «MznarensctBo «IIpocBemenue» 2021-2022r.

MNOSICHUTEJIBHAS 3AITUCKA
[Tporpamma no yue6Homy npeamety "buonorus" (nanee - Ononorus) Ha ypoBHE cpellHero o0miero oopasopanus pazpadorana Ha ocHoBe denepanbHOro
3akoHa oT 29.12.2012 Ne 273-®3 «OO6 o6pazoBanuu B Poccuiickoit @enepauun», ®PI'OC COO, Konuenuuu npenoaaBaHus y4yeOHOro IpeaMera
«buonorusi» U OCHOBHBIX MOJIOXKEHUH (henepanbHON pabouell mporpaMMbl BOCIUTaHUA. Y4ueOHbIN npeamer «buonorusy yriyOnéHHOTO ypOBHS U3yUeHUs
(10-11 kmaccel) sBISIETCS ONHMM M3 KOMIIOHEHTOB IpeaMeTHON oOnactu «EctecTBeHHOHayuHble npeamMeTb». CornacHo monoxenusm OI'OC COO
npoduabHbIe yueOHbIE MPEIMEThI, U3ydyaeMble Ha YIIIyONEHHOM YpOBHE, SIBISIOTCS criocoOom nuddepeHuaniy o0ydeHuss Ha ypoBHE CPEIHEro 00IIero
0o0pa3oBaHUsl W TPHU3BAHBl OOECIEYUTH IMPEEMCTBEHHOCTh MEXKJY OCHOBHBIM OOIIMM, CPEIHHM OOIIMM, CPETHHUM HPOPECCHOHATBHBIM W BBICIIUM
oOpa3oBaHueM. B To e Bpemsi KaXIbplii M3 STUX Y4YEOHBIX MPEIMETOB JOJDKEH OBITh OPUEHTHPOBAH HA MPUOPUTETHOE pElleHHE 0Opa3oBaTENbHBIX,
BOCIHMTATEIbHBIX U PAa3BUBAIOLINX 3a/1a4, CBSI3aHHBIX C IpodopueHTalel 00yJaromXcs U CTUMYJIMPOBAaHUEM MHTEpECa K KOHKPETHOM 00JIaCTH HAyYHOI'O
3HAHUS, CBA3AHHOTO C OMOJIOTHEH, MEAUIIMHOMN, SKOJIOTHEH, ICUXO0JIOTHEH, CIIOPTOM UM BOCHHBIM JIEJIOM.
[Iporpamma no yue6HOMY nipeameTy "buosnorusa" gaét npeacraBieHue o ey 1 3a/1a4ax u3ydeHus yueoHoro npeamera «buonorus» Ha yriyoJi€éHHOM
YpOBHE, ONpeieNsieT 00s13aTeNIbHOe (MHBApUAHTHOE) MPEAMETHOE COAepKAHUE, €0 CTPYKTYPUPOBAHKE T10 pas/ieiaM U TeMaMm, paclpeiesieHre o Kiaccam,
PEKOMEHIYET MOCJIEI0BATEIbHOCTh U3YUEHHs YHEOHOT0 MaTepuaa ¢ y4éTOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH, JOIMKH y4eOHOT0 Ipoliecca,
BO3PACTHBIX 0COOEHHOCTEH oOydaronuxcs. B mporpamme mo 61M010ruu peaan3oBaH MPUHIMIT TPEEMCTBEHHOCTH C U3y4eHHUEM OHOJIOTHH Ha YPOBHE
OCHOBHOT0 00111€T0 00pa3zoBaHus, OJarogaps 4eMy NpocMaTpUBAETCsl HAIPaBIEHHOCTh Ha MOCJENYIOIIee pa3BUTHE OMOJIOTMUEeCKUX 3HAaHUMH,
OPUEHTHUPOBAHHBIX Ha (POPMUPOBAHHE €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHMS, IKOJOTHUECKOTO MBILIUIEHUS, IPEICTABICHUNH O 3J0pOBOM 00pa3e JKU3HH,
Ha BOCIHTaHUE OEpPEeKHOrO OTHOIIECHHSA K OKpYXKarouled npupoiHoi cpene. B mporpamme mo OHOJOTMM TakKe IMOKa3aHbl BO3MOYKHOCTHU y4e€OHOIO
npeamera «buonorus» B peanuzanuu tpedoanuit @I'OC COO K miiaHUpyeMbIM JTHYHOCTHBIM, METAIIPEIMETHBIM U IPEAMETHBIM pe3yibTaTaM 00yuyeHus B
(OopMHPOBAHNN OCHOBHBIX BH/IOB YU€OHO-TIO3HABATENIbHON AEATEIBHOCTH 00yYarOIUXCs [0 OCBOSHHIO CO/IEpKaHMsI OMOJIOrMYECKOro 00pa3oBaHus Ha
YPOBHE CpeHero o01iero oopa3oBaHus.
VYueOHblit mpenmer «buonorus» Ha ypoBHE CpeAHEro oOIero oOpa3oBaHMs 3aBepIIacT OHONOrMYeckoe OoOpa3oBaHME B IIKOJIE M OPUEHTHPOBAH
HapacIIMpeHue W yriayOJeHne 3HAHWK OOYyJYaroImMXCs O JKUBOW MPHUPOJIE, OCHOBAX MOJICKYJISIPHOW W KJIETOYHOW OHMOJIOTHU, SYMOPHUOJIOTUN U OHOJOTHUH
pa3BUTHSL, TEHETHKH, CEJIEKLINU, OMOTEXHOJIOTHH, YBOJIIOIMOHHOTO YYEHHS U YKOJIOTHH.
Nzyuenue yuebHOro npenmMera «buonorus» Ha yriyO0JieHHOM YpOBHE OPUEHTUPOBAHO HA MOJATOTOBKY O0YYaIOMIMXCS K MOCIEAYIOIEMY MTOIYYEHUIO
OMOoJIOrHnYecKOro 00pa3oBaHus B By3axX M OpraHM3alUsiX CpeaHero npodeccuoHaibHoro o0pasoBanus. OCHOBY €ro COJepkKaHHs COCTaBIAET cCUCTEMa
OMOJOTrMYECKUX 3HAaHUH, MOTYYEHHBIX NPU U3yYEHUU 00yUYaIOUIMMHUCS COOTBETCTBYIOLIUX CHUCTEMATHUYECKHUX Pa3/iesIoB OMOJIOTUN HA YPOBHE OCHOBHOTO
oOmiero oopazoBanus, B 10—11 kimaccax 3TH 3HaHUSA MOITYYaOT pa3BUTHE. Tak, pacIIMPEeHbl U YriyOaeHbl OMOJIOrMYECKUE 3HAHUS O PACTEHUSX, )KUBOTHBIX,



rpubax, OakTepwsix, OpraHM3ME YeJIOBEKa, OOIIMX 3aKOHOMEPHOCTSX KH3HH, JOMOJHUTEIBHO BKIIOUYEHBI OMOJOTUYECKHE CBEICHHUS MPHUKIAIHOTO H
MOMCKOBOI'O XapakTepa, KOTOphle MOXKHO HCIIOJIb30BaTh KaK OPHEHTUPHI AJs Tocienyromero BeiOopa mpodeccuu. Bo3dmoxHa Takke HHTErpanus
OMOJIOTUYECKHX 3HAHUH C COOTBETCTBYIONIMMH 3HAHUSIMHU, MOJYICHHBIME 00YJAOIIMMHUCS TTPH H3yYCHUH (QU3UKH, XUMHH, Teorpaduu U MaTeMaTHUKH.
CtpyKTypa nporpaMmsl 1o ydeOHOMY nipeaMeTy "bruonorus" orpaxkaeT CUCTEMHO-YPOBHEBBIN M 3BOJIIOIIMOHHBIN MOAXObI K H3YUYSHUIO OMOJIOTHH.
CoriacHo UM, U3y4aroTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEePHBIE JJIs )KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aIMH, YBOJIOIMN OPraHUYECKOT0 MHUpa
Ha 3emile, COXpaHEHUs OMOJIOTMYECKOro pa3zHooOpas3us mmiuaHeThl. Tak, B 10 Kiacce HM3y4arOTCsi OCHOBBI MOJICKYJISPHOW M KIJIETOYHOW OHMOJIOTHH,
IMOPHUOJIOTUN U OUOJIOTUU PAa3BUTHS, TCHETUKH M CEJICKIIMH, OMOTEXHOJOTUU U CHHTETHYECKON OMOJOTHH, aKTyaTu3UPYIOTCS 3HAHUS 00ydYaIomuXCcsl 0
0oTaHUKe, 300JI0TUH, AHATOMUH, (pr3roI0run yenoBeka. B 11 kiacce u3yyarorcs 3BOJIIOLIMOHHOE YUE€HUE, OCHOBBI IKOJIOTUU U yUeHHe 0 Ouocdepe.
VY4eOHblil npenMeT «bruoorusy Npu3BaH 00eCIIeYNTh OCBOSHHE 00YyUJaOIMMUCS ONOIOTHYECKUX TEOPHA U 3aKOHOB, UJICH, IPUHIUIIOB U MTPABUJI,
JeKaluMX B OCHOBE COBPEMEHHOW E€CTECTBEHHO-HAYYHOW KapTHHBI MHpa, 3HAHUM O CTPOCHHUH, MHOT000pa3uu M OCOOEHHOCTSX KJIETKH, OpraHu3Ma,
NOoNyJsilui, OMOIEHO3a, PKOCHCTEMbI, O BBIAAIOLIMXCS HAYYHBIX JOCTHXKEHUSIX, COBPEMEHHBIX HCCJICJAOBAHUSAX B OWOJIOTHH, MPUKIAAHBIX aCIEKTax
Ouosnoruueckux 3HaHWM. J[ns pa3BUTHS W MOAAEp)KaHUS UHTEpeca OOydaromMXcs K OWOJIOTUM HApsAy CO 3HAYUTENIBHBIM O0BEMOM TEOPETHYECKOIO
MaTepuraia B COACPKaHUU MPOTPAMMBI 110 OMOJIOTHH MTPETYCMOTPEHO 3HAKOMCTBO C HCTOPUEH CTAaHOBIICHUS M PAa3BUTHS TOW WIJIM MHOHM 00JIaCTH OHOJIOTHH,
BKJIaJIOM OT€UECTBEHHBIX U 3apYOEKHBIX YUEHBIX B PEIlICHNE BAKHEUIINX OMOIIOTUYECKUX U IKOJIOTHYeCKHUX pobneM. Llenb n3ydenust yueOHOro npeamera
«buonorus» Ha yramyOnEéHHOM ypOBHE — OBJIAJICHWE OOYYAIOIIMMHUCS 3HAHUSMU O CTPYKTYPHO-(DYHKIIMOHAIBHON OpraHU3allid JKUBBIX CHUCTEM DPa3HOTO
paHra u nmpuoOpeTeHre YMEHUN HCIOJIb30BaTh 3TU 3HAHHUS B (OPMUPOBAHUU MHTEpeca K OnpeaenéHHOW obnactu mnpodecCHOHAIbHON NeATeIbHOCTH,
CBSI3aHHOM C OMOJIOTHEH, HITM K BEIOOPY Y4eOHOTO 3aBeeHUS JIJIsl IPOJAODKEHUST OMOJIOTHIEeCKOro 00pa3oBaHUsl.

Joctrxenne eian u3ydeHus: yaeoHoro npeameta «buonorus» Ha yriiyoa€HHOM ypoBHE 00ECIIeUNBAETCS PELICHUEM CIIECAYIOIIUX 3a1ay:

OCBOCHHE O0YYAIOIIMMUCS CUCTEMBI OMOJIOTUYECKUX 3HAHUN: 00 OCHOBHBIX OMOJIOTUYECKUX TEOPUSIX, KOHILIETIIMIX, THIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX
U TIPaBHUJIaX, COCTABISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTHUHY MUPA; O CTPOCHHH, MHOTOOOPa3uu U OCOOCHHOCTSX OMOJOTHYECKHX CHCTEM
(kJ€TKa, OpraHu3M, MOMYJIAIHS, BU, OMOTE€0IIeH03, OMocdepa); O BBIIAOIINXCS OTKPBITHUSIX W COBPEMEHHBIX HCCIICIOBAHUAX B OMOJIOTHH;

O3HAKOMJICHHE O0YUaIOIUXCsI ¢ METO/IaMU TIO3HAHUSI )KUBOUM MPUPOIBI: UCCIE0BATENFCKUMH METO/IaMU OMOIOTHYECKHUX HAyK (MOJIEKYIISIPHOM U
KJIETOYHOU OMOJIOTHH, SMOPHOJIOTUH U OUOJIOTHHU Pa3BUTHUS, TEHETUKH U CEJIEKIINH, OMOTEXHOJIOTUN U CHHTETUYECKON OMOJIOTHH, TTaJICOHTOJIOTHH,
9KOJIOTHH)); METOJIAMU CAMOCTOSITENTLHOTO MPOBEACHUS OMOOTHYECKIX HMCCIIEOBAaHMM B TabopaTopuu 1 B ipupoie (HabIroaeHne, u3MepeHue,
SKCTIIEPUMEHT, MOJICTUPOBAHKE); OBJAJCHUE OOYJAIONIUMHUCA YMEHUSIMH: CaMOCTOSATEIbHO HAaXOJWTh, aHAJIM3UPOBATh M MCIOJIB30BaTh OMOJOTUYECKYIO
uH(pOpPMAIIMIO; TIOIB30BaThCS  OHMONOTHMUYECKON TEPMHHOJOTHEH W CHMBOJIMKOW; yCTAHABIMBATh CBA3b MEXAY Pa3BUTHEM OHOJOTHH U COIUAIBHO-
SKOHOMUYECKMMH M HKOJOTHYECKUMM TPOOJeMaMU YeJIOBEUECTBA;, OIICHUBATH IOCJIEICTBHUS CBOEH NEATEILHOCTH IO OTHOIIEHUIO K OKPYKaIoIIeH
MPUPOJIHOIN cpenie, COOCTBEHHOMY 3J0POBBIO U 3J0POBBIO OKPYXAIOIIMX IFOJeH; 000OCHOBBIBATH M COONIOAATH Mephl MPOMUIAKTUKH HH(EKIIHOHHBIX
3a00JI€BaHU, TIPaBWIa TIOBECHUS B IIPUPOJIE U 0OecTIeueHUs] O€30MaCHOCTH COOCTBEHHOM KU3HEACIATEIILHOCTH B YPE3BBIYANHBIX CUTYALHSIX TPUPOTHOTO
U TEXHOTEHHOTO XapaKTepa; XapaKTepr30BaTh COBPEMEHHBIE HAYYHBIE OTKPBITUS B 00JIACTH OHMOJIOTHH;

pa3BuUTHE y 00y4YaIOIMNUXCS MHTEIUICKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEHN B MPOIIECCE 3HAKOMCTBA C BBIJAIONUMHUCS OTKPBITHSIMU U COBPEMEHHBIMHU
HCCJICTOBAaHUSIMH B OMOJIOTHH, pelIaeMbIMHU €10 TIPOOJIeMaMu, METOI0JIOTHEH OMOIOTHYECKOTO UCCIEeI0OBAHUS, IIPOBEACHUS YKCIIEPHUMEHTATBLHBIX
WCCJICIOBAHMH, pEIIeHUsT OMOJIOTHYECKUX 3a1a4, MOICITUPOBAHUS OMOJIOTHYECKUX OOBEKTOB U MIPOIIECCOB;

BOCIIUTaHHE Y OOYyYaloUIMXcs I[IEHHOCTHOTO OTHOIIEHHWS K >KUBOM MpUPOAE B IIEJIOM M K OTIACNBbHBIM €€ OOBEeKTaM W SIBICHUSAM; (popMmupoBaHHE
9KOJIOTUYECKOU, TEHETHIECKOW TPaMOTHOCTH, 00IIEH KyIbTYphI IIOBEICHUS B IPUPOJIE;

MHTErPALMK €CTECTBEHHO-HAYYHBIX 3HAHUIA;

npruoOpeTeHne 00yJIarIIMMUC KOMIIETCHTHOCTH B PAIlMOHAIIBHOM TIPUPOIOTIONB30BaHUH (COOTIOICHUE TIPABIIT MIOBEICHUSI B IIPUPOJIE, OXPAHBI



BUJIOB, 3KOCHCTEM, Onochepsl), COXpaHEHHH COOCTBEHHOTO 3/10POBBS U 3/I0POBbS OKPY’KAIOIIMX JIFOJeH (COOM0eHns Mep PO HIaKTUKU 3a00JIeBaHuil,
obecreyeHne 6€30I1aCHOCTH XKU3HEACATEIbHOCTH B YPE3BbIUANHBIX CUTYALUSIX MPUPOJHOIO U TEXHOI'€HHOI'O XapaKTepa) Ha OCHOBE UCIIOJIb30BaHUS
OMOJOrM4YECKUX 3HaHUN U YMEHUI B IOBCETHEBHOM KU3HU;

CO3/laHME YCJIOBUI Uil OCO3HAHHOIO BBIOOpAa O0YYAOLIMMMCA HHIMBUAYAJIbHOW 00pa3oBaTeIbHOM TPAaeKTOPUH, CIIOCOOCTBYIOILEH IOCIEAYIOLIEMY
npo¢eCCHOHATHLHOMY CaMOOIIPEIEICHUI0, B COOTBETCTBUU C MHIUBUIYAJbHBIMU HHTEPECAMH U TIOTPEOHOCTSMHU PETHOHA.

OO1ee 4yncino 4acoB, OTBEJCHHBIX HA U3y4eHUE OMOJIOTHM Ha yrilyOJIeHHOM YpOBHE cpeliHero oOuiero oopazoBaHusi, coctasiser 204 yaca: B 10 kiacce —
102 wgaca (3 waca B Henenmto), B 11 kmacce — 102 waca (3 gaca B Hezelnto).

OT100p OpraHu3aoHHBIX (HOPM, METOJIOB U CPEACTB 00yUeHHsI OMOJIOTMH OCYLIECTBISETCA € YIETOM CHELM(PUKHN €ro COJAEepKaHUs U HallPaBJICHHOCTH Ha
IPOI0JDKEHNE OMOJIOTHYECKOT0 00pa30BaHUs B OPraHU3AIMIX CPEHEro Mpo(hecCHOHAIBHOTO U BBICHIETO 00pa30BaHMUSL.

OO0s13aTenbHBIM YCIOBHEM IIPU 00yYEeHUH OMOJIOTUMH Ha yriyOJIEHHOM YpOBHE SBIISICTCS IIPOBE/IEHUE Ja0OPAaTOPHBIX U MpakTHUecKux padot. Taxxke
ydJacThe 00y4yaromuXxcs B BBIMOJIHEHUH MTPOEKTHBIX U y4eOHO-UCCIET0BATEIBCKUX PadOT, TEeMAaTHKA KOTOPBIX OMPEAEISAeTCs yIYUTEIeM Ha OCHOBE
UMEIOIUXCS MaTepHAIbHO-TEXHUUECKUX PECYPCOB U MECTHBIX NPUPOJIHBIX YCIOBHM.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'MM HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3ybTaTaM OCBOCHHS 00YYarOIIMMHUCS MPOTPAMM CPEAHETO 00111ero 00pa3oBaHusl: JUYHOCTHEIE,
MeTanpeIMETHbBIE U MPEAMETHEIE.

B cTpyKTYype TMYHOCTHBIX Pe3yIbTaTOB OCBOCHUS MPOTPAMMBbI IO OMOJIOTUH BBIZCIICHBI CIEAYIOIINE COCTABISIONINE: 0CO3HAHUE 00yUYarOIIUMHUCS POCCUICKON
IpaxIaHCKON UACHTUYHOCTH — FTOTOBHOCTU K CAMOPA3BUTHIO, CAMOCTOSATEIHLHOCTH M CAMOOTIPEACTICHUIO, HATMYME MOTHBAIMH K O0Yy4EHHIO OUOIOTHH,
IeJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOSKICHHI TMYHOCTH HAa OCHOBE KITFOYEBHIX [IEHHOCTEW M HCTOPUYECKUX TPAJUIAN Pa3BUTHSI OMOIOTHIECKOTO
3HaHUs, FTOTOBHOCTb U CIIOCOOHOCTH 00YUarOIIMXCsl pYKOBOJICTBOBATHCS B CBOEH J1€ATEIbHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAaMH, IPUCYILIUMH CUCTEME
OMOJIOTHYECKOTO 00pa30BaHMsI, HAJTMYKE MPABOCO3ZHAHUS YKOJIOTHIECKOH KYIIBTYpBI, CIIOCOOHOCTH CTaBUTh LIEJIN U CTPOUTH KU3HEHHBIE TITAHEI.

JInuHOCTHBIE pe3yabTaThl OCBOEHUS MPOTrPAMMBbI IO OMOJIOTUHU JOCTUTAIOTCS B €IMHCTBE YU€OHON M BOCIIUTATENbHON 1€ATEIbHOCTH B COOTBETCTBHHU C
TPaTUIIOHHBIMH POCCUICKIMH COLIMOKYITBTYPHBIMU, HCTOPUYECKUMH U JyXOBHOHPABCTBEHHBIMHU IIEHHOCTSIMH, IPHHATHIMU B OOIIIECTBE MPABUIIAMU H
HOpMaMH MOBEJICHHSI U CIIOCOOCTBYIOT MPOLIECCaM CaMOIO3HAHUS, CAMOBOCITUTAHUS M CAMOPA3BUTHS, Pa3BUTHsI BHYTPEHHEN MO3ULIMHU JIMYHOCTH, MATPUOTU3MA
Y YBOXCHUS K 3aKOHY U ITPABOIOPSAKY, YEIOBEKY TPYZa U CTapIIeMy MOKOJICHUIO, B3AUMHOTO YBaXEHHSI, OEPEKHOTO OTHOIICHHS K KYJIbTYPHOMY HACIIEAHIO U
TpaJuLMsAM MHOTOHALIMOHAJIILHOTO Hapoaa Poccuiickor denepannu, IpUpOJIE U OKPYKAKOLIEH CpEE.

JInyHOCTHBIE pe3y/bTaThl OCBOCHHS YI€OHOTO MpeaMeTa « BHOIOTHsI» TOIKHBI OTPaKaTh TOTOBHOCTD M CIIOCOOHOCTH 00YUYaIOMIUXCsl PYKOBOJICTBOBATHCS
c(OpMHPOBAHHOW BHYTPEHHEH MO3UIHEH TMYHOCTH, CUCTEMOM [IEHHOCTHBIX OPUEHTAINH, TO3UTUBHBIX BHYTPEHHHUX YOEKICHUH, COOTBETCTBYIOIIUX
TPaTUIIOHHBIM IIEHHOCTSIM POCCHUHCKOTO 00IIEeCTBa, paclIMpeHue KU3HEHHOTO OIBITA M OIBITA JACITEIHHOCTH B TIPOIIECCE pealn3allii OCHOBHBIX
HaMpaBlIEHUH BOCIUTATEIHHON AEITETLHOCTH, B TOM YHCIIE B YACTH:

1) rpa:kpaHcKoOro BocnuTaHUsA: CQOPMUPOBAHHOCTD I'PaXkTaHCKON MO3UIIMHN 00YyJaroIIerocs Kak akTHBHOTO M OTBETCTBEHHOTO WIEHA POCCUIICKOTO
o01ecTBa;

OCO3HAHHME CBOWX KOHCTHTYIIMOHHBIX MIPaB M 00s13aHHOCTEH, YBa)KEHUE 3aKOHA U TPABOIIOPSAKA ;TOTOBHOCTH K COBMECTHOM TBOPYECKOH NEATETHHOCTH IIPH
CO3JIaHUH Y4EOHBIX MPOEKTOB, pEIIEHUH YUeOHbIX U MMO3HABATEIbHBIX 3a/1a4, BBITOJTHEHUH OMOJIOTHYECKUX SKCIIEPUMEHTOB;

CTIOCOOHOCTH ONPEAEISATh COOCTBEHHYIO TIO3UIIMIO TI0 OTHOIICHHIO K SIBIICHHSIM COBPEMEHHOM KU3HU U OOBSICHATH €€;



YMEHHE YYUTHIBATh B CBOUX JCUCTBUSX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aUMOJICHCTBUS JIFOICH C pa3HBIMU YOSKICHUSIMU, KYJIbTYPHBIMH IIEHHOCTSIMH U
COLIMAJIBHBIM TTOJIOKEHUEM;

TOTOBHOCTb K COTPYAHHUYECTBY B ITPOIIECCE COBMECTHOTO BBIMOJHEHHS YUEOHBIX, IIO3HABATEIBHBIX U HCCIEI0BATEIbCKHX 33/1a4, YBAKUTEIBHOTO

OTHOIICHUS K MHEHHUIO OMIOHEHTOB MPHU 00CYKACHUH CIIOPHBIX BOIMPOCOB OMOJIOTUYECKOTO CO/IePkKAaHMs; TOTOBHOCTh K TYMaHUTApHOM U BOJIOHTEPCKOM
NEeATEIbHOCTH;

2) IATPHOTHYECKOT0 BOCIUTAHHUSI: C(HOPMHUPOBAHHOCTh POCCUICKOM IPayKIaHCKON MICHTUYHOCTH, IATPUOTHU3MA, YBAKEHHUS K CBOEMY HapOy, YyBCTBA
OTBETCTBEHHOCTH nepe PoauHoM, ropaoCTH 3a CBOM Kpai, CBOKO PolIMHY, CBOM A3BIK U KYJIBTYPY, IPOLUIOE U HACTOSIIEE MHOIMOHALIMOHAJILHOTO HapO1a
Poccuu;

LIECHHOCTHOE OTHOILLICHUE K MPUPOJHOMY HACIEAUIO U TAMATHUKAM IIPUPOJIbI, JOCTHKEHUSIM Poccun B HayKe, HCKYCCTBE, CLIOPTE, TEXHOJIOTHSX, TPYAE;
CIOCOOHOCTH OLIEHUBATH BKJIA/l POCCUNCKHUX YYEHBIX B CTAHOBJICHHE U Pa3BUTUE OMOJIOrUH, TOHUMaHUs 3HaYeHHs OMOJIOTUH B TO3HAHUH 3aKOHOB

MIPUPOIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeiHas yoe:x IEHHOCTh, TOTOBHOCTb K CIIY’KEHHUIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTH 32 €ro CyAn0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS: OCO3HAHHE JIyXOBHBIX LICHHOCTEH POCCUHCKOI0 Hapoa; CPOPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS,
ATUYECKOT0 MOBE/ICHUS; CIOCOOHOCTh OLIEHWBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHbIE HOPMBI U
LIEHHOCTH; OCO3HAHUE JIMYHOT'0 BKJIa/la B IOCTPOEHUE YCTOMUMBOIO OYAyLIEro;

OTBETCTBEHHOE OTHOLIEHUE K CBOUM POJIUTEIISAM, CO3[JaHHUIO CEMbU HA OCHOBE OCO3HAHHOI'O MIPUHATHSA LIEHHOCTEN CEMENHOM )KU3HU B COOTBETCTBUU C
TpaguuusiMu HaponoB Poceuu;

4) 3cTeTHYEeCKOr0 BOCIIMTAHMSA: 3CTCTUIECKOE OTHOIIEHHE K MHUPY, BKIIIOYast 3CTETUKY ObITa, HAYYHOT'O U TEXHUYECKOTO TBOPUYECTBA, CIIOPTa, TPY/Ia,
OOIICCTBCHHBIX OTHOIICHHMIA, IOHUMAHKIE SMOIIMOHAIBHOTO BO3JICHCTBYS )KUBOUM MPUPOJIBI U €€ IIEHHOCTH;TOTOBHOCTh K CAMOBBIPXCHHIO B Pa3HBIX BUAAX
HCKYCCTBA, CTPEMIJIEHUE TPOSBIISTh KAYECTBA TBOPUECKOW JIUYHOCTH;

5) ¢pusuueckoro BocnuTanus, GOPMUPOBAHUS KYJIBTYPHI 3JI0POBbS U SMOIIHOHAILHOTO OJIArOMOyYHs: MOHUMAHUE U peaii3alus 3JI0pOBOTO U 0€30MacHOT0
o0pa3a KU3HH (3I0pOBOE MUTAHUE, COOIIO/IEHNE TUTHEHUYECKUX MPABUII K HOPM, COATaHCUPOBAHHBIN PEXKUM 3aHITUN U OTIbIXA, pErylisapHas puznyeckas
AKTUBHOCTH), OEPEKHOT0, OTBETCTBEHHOT'O U KOMIIETEHTHOTO OTHOIICHHS K COOCTBEHHOMY (DU3UYECKOMY U IICUXUYECKOMY 3/I0POBbIO;

MOHUMAaHKE [IEHHOCTH MIPAaBUII MHAUBHUIYaTbHOTO M KOJUIEKTUBHOTO 0€30MaCHOTO MOBEICHUS B CUTYAIIUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/ICH;
OCO3HaHUE TOCIICICTBUN U HETIPUSATHS BPEIHBIX MIPUBBIYEK (YITOTPEOIEHUS aJIKOTroJIsi, HAPKOTHUKOB, KYpPeHHS);

6) TPy/0BOr0 BOCHUTAHUS: TOTOBHOCTD K TPY/Y, OCO3HAHKE IIEHHOCTH MacTepPCTBA, TPYA0II00HE; TOTOBHOCTh K aKTUBHOM JESITEIbHOCTH TEXHOJIOTHIESCKON
COIMAJIbHOW HAINpPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMHPOBATH, IJIAHUPOBATH M CAMOCTOSITEIILHO BBIMOJIHATH TAKYIO IE€ATEIbHOCTh; UHTEPEC K Pa3TUIHBIM
cdepam mpodeccrnoHabHON 1eATeTbHOCTH, YMEHHE COBEPILaTh OCO3HAHHBIN BHIOOP OyayIiel mpodeccuu 1 peann3oBbIBaTh COOCTBEHHBIE KU3HEHHBIC TITAHBI;
TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHMIO U CaMOOOPAa30BAHUIO HA MPOTSKEHUH BCEH KU3HU;

7) 3K0JIOTHYECKOT0 BOCIIUTAHMS . SKOJIOTUYCCKH 11€JIeCO00pa3HOe OTHONIEHHE K MTPUPOJIC KaK UCTOYHHKY KU3HH Ha 3eMIle, OCHOBE €€ CYICCTBOBAHMSI,
TTOBBIIICHUE YPOBHS YKOJIOTHYECKON KYIbTYPHI: MPUOOPETEHHE OMBITa TUTAHUPOBAHUSI IIOCTYITKOB M OIICHKH UX BO3MOYXHBIX TTOCJIEICTBHU JIJIs1 OKPYKAIOIIIEH
CpeIIbl; OCO3HAHME TJI00ATFHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U MyTel UX pelleHus; CIOCOOHOCTh UCTIOIB30BaTh MPHUOOpETaeMble PU U3YICHUU
OMOJIOTUM 3HAHUS U YMEHUS TIPH PEIICHUHU TTPOOJIeM, CBI3aHHBIX C PAlMOHATBLHBIM IPUPOOIOIL30BaHUEM (COOIIOICHHE PABHII TTOBEJICHUS B IPUPO/IE,
HaIpaBIIEHHBIX HA COXpaHEHUE PABHOBECHS B DKOCHCTEMaX, OXpaHy BUOB, SKOCUCTEM, Orochepsl); aKTUBHOE HETPUSATUE NEHCTBUN, MPUHOCSIIUX BPE]
OKpY>Karolllel MpUpOIHOI cpesie, yMEHHE TPOrHO3UPOBATh HEOIAronpUsTHbIE SKOJIOTMUYECKHE MOCIIEACTBUS NPEAIPUHIMAEMBbIX AEHCTBUN U IPEJOTBpAIIATh
UX;HAIMYHUE PA3BUTOTO IKOJIOTHUECKOTO MBILIJIEHUS, YKOJIOTUUECKON KYIbTYPbI, OIBITA AEATEIIBHOCTH IKOJIOTHUYECKON HAIPABIECHHOCTH, YMEHUS



PYKOBOJACTBOBATLCA UMU B H03HaBaTeHBHOﬁ, KOMMYHHKaTHBHOﬁ u COI_II/IaJ'ILHOI‘/JI MMPAKTHUKEC, TOTOBHOCTU K Y4aCTHUIO B HpaKTquCKOﬁ JACATCIIbPHOCTHU
9KOJIOTMYECKOH HAIPaBICHHOCTH;

8) HeHHOCTH HAYYHOTr0 MO3HAHUSA . C(OPMUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOLIECTBEHHOM
NPaKTHKH, OCHOBAaHHOTO Ha JIMAJIOTe KYJIbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B IOJIMKYJIBTYPHOM MHPE; COBEPIICHCTBOBAHHE SI3bIKOBOU U
YUTATENILCKOM KYJIbTYphl KaK CPEICTBA B3aMMOACHCTBHS MEXKTy JIIOABMHU U TIO3HAHKS MUPA; MOHUMAaHKE Clieln()UKN OMOIOTHHN KaK HAYKH, OCO3HAHUS €€ posn
B ()OPMHUPOBAHNY PAMOHAIFHOTO HAYYHOTO MBILIIICHHUS, CO3/IaHUH IIETIOCTHOTO MPEACTABICHUS 00 OKPYXKAIOIIEM MHUpPE KaK O €ANHCTBE IPUPO/IbI, YETIOBEKA U
00111eCTBa, B IO3HAHUY MPUPOIHBIX 3aKOHOMEPHOCTEH U PELICHUH MPOOJIEM COXpaHEHUS TPUPOIHOTO PAaBHOBECHS; YOSKAEHHOCTh B 3HAUMMOCTH OMOJIOTHH
JUIS1 COBPEMEHHOH MBUIIN3AIHH:

o0ecrie4eHrs HOBOTO YPOBHS pa3BUTHUS MEIUIIMHBI, CO3/IaHUE MEPCIIEKTUBHBIX OMOTEXHOJIOTH, CHOCOOHBIX peIIaTh PECYPCHBIE TPOOIEMbI pa3BUTHS
YeJI0BEUECTBA, MOUCKA ITyTEH BBIXO0/1A U3 INIOOATBHBIX 3KOJIOTHYECKHX MPOOJIEM U 00eCIeYeHHS TepeXx0ia K YCTOMUYMBOMY Pa3BUTHIO, PAIIHOHATHHOMY
MCIIOJIb30BAHUIO MTPUPOJTHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B IOJyYCHUU OMOJIOTMYECKUX 3HAHUI B IEIISX MOBBIIICHUS 00IIEH KYIbTYpbl, €CTECTBEHHO-HAYYHON IPaMOTHOCTH, KaK

COCTaBHOM 4acTH ()YHKIIMOHAILHOW TPAMOTHOCTH 00ydarouuxcsi, popMupyemMoi npu u3y4eHnn OHOJIOTHH;

MOHUMAaHHUE CYIIHOCTH METO/IOB ITO3HAHUS, UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCIIOIb30BaTh MOJIy4aeMble 3HAHUS IS aHAIN3a U
0OBSCHEHHNS ABICHAI OKpYXXaromero Mupa 1 rnmporucxoadgimx B HEM H3M€HeHPII>i, YMCHUE A€J1aTh 000CHOBaHHBIE 3aKJIIOYEHUS Ha OCHOBE HAay4YHBIX q)aKTOB u
MUMEIOLIMXCS JaHHBIX C LEJIBIO TIOJIyYSHHUS IOCTOBEPHBIX BBIBOIOB;

CTIIOCOOHOCTH CaMOCTOSTEIBHO HCIIOJIF30BAaTh OMOIOTMYECKIE 3HAHUS TSl PEIICHHSI TPOOJIEM B pealibHBIX KU3HEHHBIX CHTYallUsX;

OCO3HaHHE [IECHHOCTH Hay4YHOU JIeSTeTbHOCTH, TOTOBHOCTh OCYILECTBIIATH IPOEKTHYIO M UCCIIE0BATEIBCKYIO IESATEIBHOCTh HHANBUAYAIBHO U B TPYIIIE;
TOTOBHOCTb U CIIOCOOHOCTH K HEIPEPHIBHOMY 00pa30BaHUIO U CAMOOOPA30BaHHIO, K AKTUBHOMY IMOJTyYEHHIO HOBBIX 3HAHUH 110 OMOJIOTHH B

COOTBETCTBUH C )KU3HECHHBIMHU ITOTPEOHOCTSAMH.

METANIPEAMETHBIE PE3YJIbTATBI

MeramnpeamMeTHble pe3yIbTaThl OCBOCHHS yUeOHOTO npeMeTa «BHoaorushy BKIIYaoT: 3HaYUMBble 711 JOPMHUPOBAHUS MUPOBO33PEHHS 00YJarOLINXCS
MCKIUCHUIIIIMHAPHBIC (Me)KHpeI[MCTHBIe) O6HIeHaquBI€ MOHATHSA, OTPAKAIOIINEC HECTTOCTHOCTD HaquOI\/JI KapTUHBI MHUpa U CHCHI/Iq)I/IKy METOA0B ITIO3HAHUA,
HCIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTHsl, IBJICHHE, IPOLIECC, CUCTEMA, HayYHbIN (aKT, IPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusl, UCCIIeJIOBaHNE, HAOII0IEHUE, U3MEPEHHUE, SKCIIEPUMEHT U JPYTHeE); YHUBEpCcalbHbIE yUeOHbIe 1eiCTBUS (II03HABaTEIbHbIE, KOMMYHUKATHBHBIE,
peryiasTHBHbIE), oOecneunBaromue GopMupoBaHue GPyHKIIMOHAIBHOW IPaMOTHOCTH U COLIMAIBHOM KOMIETEHIIMH 00y4YaroIUXCsl; CIOCOOHOCTD
00y4aroluXcsl UCIIOJIb30BATh OCBOCHHBIE MEXKANCIMILIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS U YHUBEpCAIIbHbIE YUeOHbIE JEHCTBUS B

MI03HABATEIBHOM U COLMAbHON MPaKTHKE.

B pe3ynbrate n3yueHusi OMOJI0TMM Ha YPOBHE CpeHEro ob1iero oopazoBanus y oOydaromierocst 0yayt chopMUpoBaHbl IO3HABATENbHbIE

YHUBEpCaJbHbIC YUeOHbIE IeHCTBUS, KOMMYHHKAaTUBHbIE YHUBEPCAJIbHBIE YUeOHbIE IEHCTBHS, PETYISTUBHBIC YHUBEPCATIbHbIC YUeOHbIE 1eHCTBHSI, COBMECTHAS
JEATeTbHOCTb.

MertamnpeamMeTHbIe pe3yIbTaThl OCBOSHHSI IPOrPaMMBbI CPETHET0 00Iero 00pa3oBaHMsl JOKHBI OTPaKaTh:

OBJ'Ia,ZIeHI/Ie YHUBCPCAJIbHBIMU y‘—Ie6HI)IMI/I II03HAaBaTCJIbHBIMU HeﬁCTBHHMHZ

1) 6a30Bble JOrMYecKue AeHCTBUA. CAMOCTOSTEIHHO (POPMYIUPOBAThH U aKTYyaTU3UPOBATh NPOOJIEMY, pacCMaTpPUBATh €€ BCECTOPOHHE;

MCIOJIb30BaTh IPU OCBOCHNHU 3HAHUN MPUEMBI JIOTHYECKOTO MBIIIJICHUS (aHaIN3a, CHHTE3a, CPABHEHHUSI, KJIaCCU(pUKALIUU, 0000IIEHN ), paCKPBIBATh CMBICIT
OMOJIOTMYECKUX MOHATUHN (BBIAETATh UX XapaKTepHbIe IPU3HAKU, YCTAHABIMBATD CBSA3U C IPYTUMH MOHATHIMH); ONPENENATh e e TebHOCTH, 3a1aBast
mapaMeETphl U KPUTECPHUU UX JOCTUIKCHHA, COOTHOCUTDL PE3YIIbTAThI ACATCIIBHOCTH C ITIOCTABJICHHBIMUA LEIAMM,; UCITIOJIBE30BATH OMOJIOTMYECKHE TTOHSATHS JJIsA



00BsICHEHUS (PAKTOB U SBJICHHUI KUBOH MPUPOJIBI; CTPOUTH JIOTHYECKHE pacCyKAeHUs (MHIyKTUBHBIC, 1€ JyKTUBHBIE, TI0 aHAJIOTHH ), BBISBIIATD
3aKOHOMEPHOCTH U MPOTUBOPEUNS B PACCMATPUBAEMBIX SIBICHUAX, (POPMYIMPOBATH BBIBOJBI U 3aKJIIOUYEHUS; IPUMEHITh CXEMHO-MO/JICJIbHBIE CPEACTBA AJIS
MPEJCTABICHNS CYIIECTBEHHBIX CBSI3€H M OTHOLICHUH B M3y4aeMbIX OMOJIOTHYECKUX 0OBEKTaxX, a TAKXKE MPOTUBOPEUNI pa3HOTO POAA, BBISIBICHHBIX B
pa3IUYHbIX HHPOPMALMOHHBIX HICTOUYHUKAX; pa3padaThIBaTh IUIaH PELICHUs NPoOIeMbl ¢ Y4ETOM aHAIM3a UMEIOIINXCSI MaTepPUANIbHBIX U HEMaTepHaIbHbIX
pecypcos;

BHOCUTb KOPPEKTHUBBI B JIEITEIbHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB 1I€JISIM, OLIEHUBATh PUCKHU TOCJIEACTBUN AEATEIbHOCTH; KOOPIUHUPOBATh U
BBITOJIHATE Pa0OTy B YCIOBHUSAX PEAIbHOTO, BUPTYAIBHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBHS; pa3BUBATh KPEATHBHOE MBIIIICHUE TIPU PEIICHUH
KHU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HcCiIe0BATEIbCKHE 1eHCTBHUS  BIIaJIeTh HABBIKAMU y4eOHO-MCCIIE0BATEIBCKON U MPOCKTHOM JeSITEIbHOCTH, HABBIKAMU pa3peleHHs Mpooiiem,
CIIOCOOHOCTBIO ¥ TOTOBHOCTBIO K CAMOCTOATEIBHOMY IIOMCKY METOOB PELIEHUs IPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3InYHbIX METOA0B MIO3HAHMUS,
MCTOJIB30BATh PA3IMYHBIC BU/IbI JEATEILHOCTH I10 MOJIyYSHHIO HOBOTO 3HAHUS, €0 HHTEPIIPETALH, TPeoOpPa30BaHUIO U IPUMEHEHUIO B YUEOHBIX
CUTYyallUsAX, B TOM YHUCJIE IPU CO3/IaHUH Y4EOHBIX M COLIMAIbHBIX IPOEKTOB; (POPMUPOBATh HAYYHBIN TUII MBIIIJICHUS, BIaI€Th HAYYHON TEPMUHOJIOTHEH,
KITIOYEBBIMH MTOHATUSMHU U METOAAMU; CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 3a/1a4H B 00Pa30BaTEIbHON I TEIHHOCTH U )KU3HEHHBIX CUTYAIHAX;
BBISIBJIATh IIPUYUHHO-CIIEJICTBEHHBIE CBSI3U M aKTyaJIU3UpPOBaTh 33Ja4uy, BbIIBUTaTh TMIIOTE3Y €€ PELIeHUs, HAXOUTh apryMEHThI 7S JI0Ka3aTeIbCTBa

CBOMX YTBEP)KJICHUH, 337aBaTh IapaMeTPbl U KPUTEPUU PELLICHUS; aHAIU3UPOBATh MOJIYYEHHbIE B XO/I€ PEILICHUS 3aJa4uM PE3yJIbTaThl, KPUTHUECKU OLICHUBATh
UX JJOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSX;

JlaBaTh OLEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIBIT; OCYLECTBIIATH LI€JIEHANPABICHHbBIN IIOUCK [IEPEHOCA CPEACTB U CIIOCOOOB

JecTBUS B IPO(ECCHOHAIBHYIO Cpelly; YMETh IEPEHOCUTh 3HAHUS B [I03HABATEIbHYIO U MPAKTHUECKYIO 00JaCTH KU3HEIEATeIbHOCTH; YMETh HHTETPUPOBATh
3HAHUA U3 Pa3HbIX IPEIMETHBIX 00J1acTel; BbIIBUTaTh HOBBIE UJIEH, PEJlaraTb OPUTMHAIbHbIE MOAXO0Abl U PEIICHUs, CTAaBUTh MPOOJIEMBI U 33Ja4H,
JIOITyCKAIOIIUE albTEPHATUBHBIEC PELICHHUS.

3) paGora c nndopmManueii: OpUEHTHUPOBATHCS B PA3IMYHBIX UCTOUHUKAX HHPOPMAIMH (TEKCTe Y4eOHOTo MOCOOMsl, HayYHO-TIONYJISpPHON JIUTEpaType,
OMOJIOTMYECKUX CIIOBapsIX U CIIPABOYHUKAX, KOMIBIOTEPHBIX 0a3ax AaHHBIX, B VIHTepHeTe), aHaIM3UpOBaTh MH(MOPMAIIUIO pa3IMUHBIX BUJIOB U (hOpM
MIPE/ICTaBICHMS], KPUTUYECKH OLIEHUBATh €€ TOCTOBEPHOCTh M HEPOTUBOPEUNBOCTH; (POPMYJINPOBATH 3aMIPOCH] U IPUMEHSTH PAa3IUUYHbIE METO/bI IIPU TOUCKE U
orbope Oronornyeckoit HHGpOpMaIul, He0OXO0AUMOMN IS BHIOJHEHUS yUeOHBIX 3a7ay;

IIPUOOPETATh OIBIT UCIIOJIb30BaHMSI HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH, COBEPIIEHCTBOBAThH KYJIbTYPY AKTUBHOTO UCIIOJI30BAHUS PA3IMUHBIX
MIOUCKOBBIX CUCTEM; CAMOCTOATENIBHO BBIOUPATh ONTUMANIBHYIO (DOPMY MPEICTaBICHHs OMOIOrHUECKOW HHPOPMALIUK (CXEMBbI, TpapUKH, THarpaMMBl,
Ta0JINLIbI, PUCYHKH U JPYTOE); UCIIOJIb30BATh HAYYHBIH S3bIK B KAUECTBE CPEJICTBA IpU paboTe ¢ OMoaornyeckor nHpopMalueil: IpUMEHATh XUMHUECKHE,
¢du3nyeckre 1 MaTeMaTH4eCKue 3HaKu U CUMBOJIBL, (OPMYIIbI, a00peBHaTypy, HOMEHKJIATYpy, UCIOIb30BaTh U MPE0OPa30BbIBATh 3HAKOBO-CUMBOJINYECKHE
CpEICTBa HAIVISIIHOCTH; BJIaJIETh HABBIKAMU PAclO3HABaHUS U 3alllUThl HH(OpMaluu, THPOPMAIIMOHHOMN 0€3011aCHOCTH JIMYHOCTH.

OBnajgeHne yHMBepPCAJIbHBIMH KOMMYHHMKATHBHBIMH AeHCTBHSIMHU:

1) obwenue: ocymecTBIATh KOMMYHUKALIUY BO BceX cepax *KU3HU, aKTUBHO y4acTBOBATh B IMAJIOTe WM AUCKYCCUU TI0 CYIIECTBY 00CYXK/1aeMOil TeMbI
(yMeHue 3aaaBaTh BOIIPOCHI, BBICKA3bIBATh CYKIEHHUS OTHOCUTEIBHO BBIIIOJHEHUS MPEAJIaraéMoy 3aJjaui, yYUTHIBATh HHTEPECHI U COTIACOBAHHOCTD IMO3UIIAN
JPYTUX YYACTHUKOB JIMAJIOra UM TUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHbIE CPEICTBA OOILEHUS, TOHUMATh 3HAUEHHE COLIMAIBHBIX 3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS! KOH(DIMKTHBIX CUTYallUH,

YMETh cMSr4aTh KOH(IUKTHI U BECTU NIEPETOBOPHI; BIAJAETh Pa3IMUHBIMU CIIOCOOaMH OOIIEHUS U B3aUMOECUCTBUS, TOHUMATh HAMEPEHUSI IPYTHX JIIOIEH,
MPOSIBJISITh YBAXKUTEIHHOE OTHOLIEHHE K COOECEHUKY U B KOPPEKTHOM opme (HOpMyTHUpOBaTh CBOU BO3PAXKEHUS; Pa3BEPHYTO U JJOTMYHO H3J1araTh CBOIO
TOYKY 3pEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.



2) cosmecmmuas 0esimenbHOCMb. TIOHUMATh U UCTIOJIBb30BaTh MPEUMYIIECTBAa KOMAaHAHON U MHAMBUAYATIbHOU paOOThI MIPH PEIICHUH OMOJIOTUYECKOM POOIIEMBI,
000CHOBBIBaTh HEOOXOAMMOCTb IPUMEHEHHUS IPYIIIOBBIX (HOPM B3aUMOJCHCTBUS IPU PELICHNH Y4eOHOU 3a1a4uK; BBIOMpPATh TEMATUKY U METObI COBMECTHBIX
JeWCTBUH ¢ y4ETOM OOIIMX HHTEPECOB M BOZMOKHOCTEH Ka)KJJOT0 WICHA KOJJICKTHBA; IPHHUMATh LI COBMECTHOM JIATEIIbHOCTH, OPTaHU30BbIBATh U
KOOPAMHUPOBATh JEHCTBUSA MO €€ JOCTHIKEHUIO: COCTABIIATH IJIaH JeHCTBUH, paclpeieNaTh POJId ¢ yu€TOM MHEHUH YYaCTHUKOB, 00CYKAATh Pe3yIbTaThl
COBMECTHOH paboTHI; OLIEHUBATh KAYECTBO CBOETO BKJIAJA M KAKIOTO yYAaCTHUKA KOMaH bl B OO Pe3ysbTaT 10 pa3padoTaHHBIM KPUTEPUSM; IPEJIaraTh
HOBBIE ITPOEKTHI, OLIEHUBATh UJEH C MO3ULUH HOBU3HBI, OPUTMHAIBHOCTH, IPAKTUYECKOH 3HAYMMOCTH; OCYIIECTBIATh IO3UTUBHOE CTPATETNYECKOE ITOBEICHUE
B PA3IUYHBIX CUTYalUsX, IPOSBIATH TBOPUYECTBO U BOOOpaKEHHE, ObITh HHUIIMATHBHBIM.

OnJaieHNe YHHBEPCAJIBHBIMH PeryIssTHBHBIMH el CTBUAMU:

1) camoopeanusayus: NCNOIAB30BATH OUOIOTUUECKUE 3HAHUS JUIsl BBIABICHHS ITPOOJIEM U UX PEIICHUS B )KM3HEHHBIX M y4eOHBIX CHUTYallUsAX; BHIOUPATh HA
OCHOBE OMOJIOTMYECKMX 3HAHUMH 1EJIEBbIE U CMBICIIOBBIE YCTAHOBKM B CBOMX JECWCTBUAX U MOCTYIIKAX [0 OTHOIIEHUIO K )KUBOW IPUPOJIE, CBOEMY 3/10POBBIO U
3JI0POBBIO OKPY)KAIOIINX; CAMOCTOSITEIEHO OCYILECTBIIATH ITO3HABATEIBHYIO JIESATEILHOCTD, BEISIBIATH MPOOIEMbI, CTABUTH U (POPMYIMPOBATH COOCTBEHHBIE
3aJjauu B 00pa30BaTeIbHOM 1eATEIbHOCTH U KU3HEHHBIX CUTYaLUAX; CAMOCTOATEIBHO COCTABIATh IIJIaH PELICHUs IPOOIEMBI ¢ YUETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEINOYTCHUH; 1aBaTh OIICHKY HOBBIM CHUTYAIHsIM; PAacIIUPATh paMKH y4eOHOTO PeMeTa Ha OCHOBE JIMYHBIX MPEAIOYTCHHA;
JiesIaTh OCO3HAaHHBIN BBIOOD, apryMEHTUPOBATH €0, OpaTh OTBETCTBEHHOCTD 3a PELICHHUE; OLIEHUBATh IPUOOPETEHHBIN OIBIT; CIOCOOCTBOBATH (POPMHUPOBAHUIO
Y TIPOSIBIICHUIO ITUPOKOW PYTUIIMH B Pa3HBIX 001AaCTAX 3HAHUH, TOCTOSTHHO MOBBIIIATH CBOH 00pa30BaTEIbHBINA M KYIBTYPHBIA YPOBEHb.

2) camokoHmpoab: 1aBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B JAEATEIbHOCTb, OLIEHUBATh COOTBETCTBUE PE3yJIbTATOB LIEJISM; BIIAJCTh
HaBBIKAMU TIO3HABATEIBHOU PE(PISKCHH KaK OCO3HAHUS COBEPIIAEMbIX AEUCTBUI U MBICIUTEIBHBIX MPOLIECCOB, MX PE3YJIbTATOB U OCHOBAHUH, UCIIOIB30BATh
npuéMbl pedaeKCHu Ui OLIEHKU CUTYalluH, BHIOOpa BEPHOT'O PELLCHMS;

YMETh OLIEHUBATh PHCKH U CBOEBPEMEHHO MTPUHUMAThH PEIICHHS M0 X CHU)KEHUIO; IPUHIUMATh MOTHBBI M ApTYMEHTHI APYTUX MIPU aHATIN3E PE3yIbTaTOB
NesTeNbHOCTH;

3) npunamue cebs u Opyeux: IpUHUMATD ce0sl, TOHUMAasi CBOU HEAOCTATKU U IOCTOMHCTBA; IPUHUMATh MOTHUBBI M ApIYMEHTHI APYTUX MPU aHAIN3€E PE3YJIbTaTOB
JesTeIbHOCTH; IPU3HABATh CBOE MPABO U MPaBO JAPYTUX Ha OMIMOKH; pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP € TIO3ULIUH JIPYTOTO YeJIOBEKa.

INPEJMETHBIE PE3YJIbTATHI
[IpenmeTHbIC pe3ynbTaThl OCBOCHHS COMEpXKaHUs yueOHoro npeamera «buosiorus» Ha yriryOJaEHHOM ypOBHE OpUEHTHPOBAHBI HA 00eCIIeueHUe
npodmIbHOro 00y4eHHs 00yUYaIOIIMXCsl OMOJIOTHH.
OHM BKIIIOYAIOT:
cnienupuyeckue s OMOJOrHH HayYHbIE 3HAHUS, YMEHHS U CIIOCOOBI AEUCTBUI 110 OCBOCHUIO, MHTEPIIPETAIIMH U TIPe0OPa30BaHUI0 3HAHUN, BHJIBI
JESTeTHHOCTH TI0 TIOYYSHHUIO HOBBIX 3HAaHUH U MX MPUMEHEHHUIO B PA3JIMYHBIX YIEOHBIX, a TAK)KE B pealIbHBIX JKU3HEHHBIX CUTyalusx. [IpenMeTHbIe
pe3ysbTaThl PEACTABICHBI 110 TO/1aM H3yUYEeHHUSI.
[IpenmeTHbIC pe3ynbTaThl OCBOCHHS yueOHOTO npenmeTa «bronorus» B 10 kiacce JOMDKHBI OTpaXkaTh: chOPMHUPOBAHHOCTH 3HAHUH O MECTE M POJIH OMOJIOTHA
B CHCTEME €CTECTBEHHBIX HAayK, B (POPMUPOBAHHH €CTECTBEHHO-HAYYHOI KapTHHBI MUPa, B TO3HAHUH 3aKOHOB IPUPO/IBI U PEIIEHUH MTPOOJIeM paliiOHAIEHOTO
MIPUPOJIOTIONB30BAHMS, O BKJIA/IE POCCUHCKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE OMOJIOTHH; BIIAJICHUE CHCTEMON OMOJIOTHYECKUX 3HAHWH, KOTOpasi BKIIIOYAET:
OCHOBOIIOJIArarone OUOIIOTHYECKUE TEPMUHBI U TOHATHUS (KU3Hb, KJIETKA, OPTraHW3M, METa00JIM3M, TOMEOCTa3, CAMOPETYJISAIUs, CAMOBOCIIPOU3BE/ICHHE,



HACJIEICTBEHHOCTh, N3MEHYUBOCTb, POCT U Pa3BUTHUE), Ouosornyeckue Teopun (kierounas reopust T. [lIBanna, M. Illneiinena, P. Bupxoa, xpomocomHas
Teopus HacnencTseHHoctu T. Moprana), yuenus (H. M. BaBunoBa — o ieHTpax MHOrooOpasusi 1 IpOUCXO0XKIEHUS KYIbTYPHBIX PACTEHHUI ), 3aKOHBI
(emmHOOOPA3HsI MOTOMKOB MEPBOTO MOKOJICHUS, PACHICTICHHS, YACTOTHI TaMET, He3aBUCUMOTro HacienoBanus ['. Menens, roMoIorn4eckux psjaoB B
HacneacTBeHHoH u3meHunBocty H. M. BaBuiosa), mpuHIUIBI (KOMIUIEMEHTAPHOCTH ); BJIa/leHUE OCHOBHBIMU METOJIaMH HayYHOI'O IO3HAHUS, UCIIOJIb3YEMBIX B
OMOJIOTHYECKUX UCCIIEIOBAHUSIX KHUBBIX OOBEKTOB (OMUCAHUE, U3MEPEHHE, HAOIOICHHE, YKCTIEPUMEHT); YMEHHE BBIICIISATh CYIIECTBEHHbBIC IPU3HAKU: BUPYCOB,
KJICTOK IIPOKapUOT U 3YKapUOT, OJHOKJIETOYHBIX 1 MHOTOKJIETOUHBIX OPraHU3MOB, B TOM 4Hcie OakTepuil, rpuOOB, paCTeHUH, )KUBOTHBIX U YEJIOBEKA,
CTPOEHHUsI OPTaHOB U CUCTEM OPIraHOB PAaCTCHUH, )KUBOTHBIX, YEJIOBEKA, IIPOLIECCOB JKU3HEACATEIIbHOCTH, IPOTEKAIOIINUX B OpraHu3Max pacTeHUM, )KUBOTHBIX U
4eJI0BEKa, OMOJIOTMYECKUX MPOLIECCOB: 0OMEHA BelIEeCTB (MeTab0JIn3M), IPEBPAILEHUS SHEPTUH, OpOKEHHsI, AaBTOTPO(HOr0 U reTepoTpo(HOro TUIIOB ITUTAHUS,
¢doTocuHTE3a M XeMOCHHTE3a, MHT03a, Me03a, TaMeTOreHe3a, SMOprUoreHe3a, MoCTIMOPHOHAIBHOTO Pa3BUTHS, PA3MHOKEHUS, UHAMBHIyaTbHOTO PAa3BUTH
opraHusMa (OHTOIe€He3a), B3auMOJIeHICTBUS I'€HOB, FeTepPO3HCca, UCKYCCTBEHHOI0 0T00pa; yMEHHE YCTaHABIMBATh B3aUMOCBSI3U MEK/Y OPraHOUJaMH KJIETKH U
uX (QYHKIHMSIMHU, CTPOCHUEM KJICTOK Pa3HBIX TKAHEH U X (PYHKUIUSMH, MEX]y OpTraHaMU M CUCTEMaMH OPraHOB y PACTEHHIA, )KUBOTHBIX U YEJIOBEKA U UX
(GYHKLIHAME, MEXly CUCTEMaMHU OPraHoOB U X (QYHKIMAMU, MEXKy dTariaMu oOMEHa BEIIECTB, dTallaMy KJIETOYHOTO LIMKJIA U )KU3HEHHBIX LIMKJIOB OPIraHU3MOB,
ATaramMu SMOPUOHAIBHOTO Pa3BUTHSL, TCHOTHIIOM U (PEHOTHIIOM, (peHOTUTIOM U (PaKTOpaMH CpeIbl OOUTAHUS, YMEHHUE BBISABIISTH OTIIMYUTEIBHBIC TPU3HAKH
KMBBIX CUCTEM, B TOM YHCJIE€ PACTEHUH, )KUBOTHBIX U YEJIOBEKA; YMEHUE UCII0JIb30BaTh COOTBETCTBYIOIINE ApI'yMEHThI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIMKY IS JOKA3aTeJIbCTBA POACTBA OPraHU3MOB Pa3HbIX CUCTEMAaTUYECKUX IPYIIL;

YMEHHE pelaTh OMOJOrMUECKUE 3a/1a4H, BhIABISATH IPUUYMHHO-CIICACTBEHHBIE CBSI3U MEXK/y UCCIIEyeMbIMU OMOJIOTHYECKUMU IPOLIECCAMU U SIBICHUSIMH,
JIeJIaTh BBIBOJIBI M IIPOTHO3bI HA OCHOBAHUU IIOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBIIOJIHATH J1a00paToOpHbIe U MpaKTHUECKue paboThl, cOOI0AaTh paBuila Ipu paboTe ¢ y4eOHBIM U JIAOOPaTOPHBIM 00OPYAOBaHUEM; YMEHHE
BBIIBUTATh TUIIOTE3bI, IPOBEPATH UX IKCIIEPUMEHTAIbHBIMU CPEICTBAMU, POPMYIUPYS LI€JIb UCCIET0BAaHUS, AHAJTU3UPOBAThH MIOJyUYEHHBIE PE3YJIbTAThI U
JIeJIaTh BBIBOJIBI,

YMEHHE Yy4acTBOBATh B yU€OHO-UCCIIEI0BATEILCKOM paboTe 0 GMOJIOTHH, SKOJIOTUN U METUIIMHE, TPOBOAMMON Ha 0a3e HIKOJIbHBIX Hay4yHBIX OOIIECTB, U
MyOJINYHO MPEACTABIATH MOTYYEHHBIE PE3YNIbTAaThl HA YUEHUUECKUX KOH(PEPEHIMIX; YMEHHE OLIEHUBATh 3THYECKHE aclIeKThl COBPEMEHHBIX HCCIIeI0BaHUN B
o0acTy OMOJIOTUU U METUIMHBI (KJIOHUPOBAHKE, HICKYCCTBEHHOE OIJIOJJOTBOPEHHE, HAIIPABIEHHOE N3MEHEHNE T€HOMA U CO3/JaHie TPAaHCTEHHBIX
OpPTraHU3MOB);YMEHHUE OCYIIECTBIIATh OCO3HAHHBIN BBIOOP Oyayliel mpodeccuoHaIbHON AEATENbHOCTH B 00JIaCTH OMOJIOTHH, MEAULIMHBI, OMOTEXHOJIOTHH,
BETEPUHAPUH, CEITLCKOT0 X0341CTBA, MUILEBON MPOMBIIIEHHOCTH, YIIIYOJISITh T03HABATEIbHBINA HHTEPEC, HAIIPaBJICHHbII Ha OCO3HAHHBIN BBIOOD
COOTBETCTBYIOLIEH Mpodeccun U Mpo10JKeHne OMOJIOTHYecKOro 00pa3oBaHus B OpraHU3alMsIX CpeHero Npo(ecCHoHaNbHOTO U BBICHIET0 00pa30BaHusl.
IIpenmeTrHble pe3yabTaThl OCBOCHMS yueOHOro npeamera «buonorus» B 11 kinacce AOMKHBI OTPaKaTh:

c(OPMHPOBAHHOCTh 3HAHUI O MECTE U POJIM OUOJIOTUH B CUCTEME €CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHOMN €CTECTBEHHO-HAyYHOU

KapTUHBI MUPA, B TO3HAHUH 3aKOHOB MIPUPO/IbI M PEIIEHUH IKOJIOTUYECKUX MPOOJIEM YEI0BEUECTBA, a TAKKE B PEIIEHUH BOIIPOCOB PAL[MOHATILHOTO
IIPUPOJIOTIONB30BaHUSA, U B (HOPMUPOBAHUM [IEHHOCTHOTO OTHOIICHUS K MPUPOJIE, OOIIECTBY, YEIOBEKY, O BKJIa/Ie POCCUHCKUX M 3apYOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OMOJIOTHH;

YMEHHE BIIaIETh CUCTEMON OMOJIOTHYECKUX 3HAHUHN, KOTOpasi BKIIIOUAET ONpeAeIeHUs U TOHMMaHUE CYITHOCTH OCHOBOIMOJIAraoIUX OMOIOIHYECKIX
TEPMHUHOB U NOHATUH (BUJ, SKOCHCcTeMa, brocdepa), Ouonoruueckue Teopuu (3BomononHas Teopus Y. JlapBuHa, CHHTETHUECKas TEOPUS IBOJIOLINN ), YUSHUS
(A. H. CeBepuioBa — 0 myTsIX U HampaBieHusx sBomtorun, B.1. Bepuaackoro — o 6uocdepe), 3akons! (reneruueckoro papHoBecus k. Xapau u B. BaiinGepra,
3apogpiieBoro cxoactsa K. M. bapa), npaBuna (Muanmyma 0. JIubuxa, sxoaorudeckoi mupaMuibl SHEPTUn), runore3sl (runoresza «vupa PHK» V.
I'unbepra);

YMEHHE BJIaJIeTh OCHOBHBIMU METOJJaMH HAYYHOT'O ITO3HAHMUS, UCIIOJIb3YEMbIMH B OMOJIOTHYECKUX UCCIIEIOBAHUSAX KUBBIX 00BEKTOB M SKOCUCTEM



(omucanue, U3MepeHue, HaOMIICHNHE, YKCIIEPUMEHT), CIIOCO0aMU BBISIBIICHUS U OLIEHKH aHTPOMOTEHHBIX H3MEHEHHUH B PUPOJIC;

YMEHHE BBIJICNATH CYIECTBEHHBIEC TPU3HAKU: BUJIOB, OMOTEOLIEHO30B, IKOCUCTEM U OMoC(epbl, CTaOMIN3UPYIOIIETO, ABIXKYIIETO U Pa3pbIBAOIIETO
€CTECTBEHHOT'O 0TOOpa, AJUTOMATPHUECKOTO ¥ CUMITATPHYECKOTO BU000pa30BaHUS, BIMSIHHS IBUKYIITUX CHJI SBOJIOIMHN HAa TeHOMOHT TOMYIISIIHH,
MPUCIIOCOOJICHHOCTH OPTaHU3MOB K cpesie 0OUTaHusl, UepeloBaHUs HApPaBICHHUM 3BOIIOIMH, KPYTOBOPOTA BELIECTB U MOTOKA SHEPTUU B IKOCUCTEMAX;
YMEHHUE YCTaHaBIMBATh B3aUMOCBSI3U MEXIY MTPOILIECCAaMH 3BOJIIOINH, ABMKYIIIUMU CUJIaMHU aHTPOIIOT€HEe3a, KOMIIOHEHTAMU PAa3IMYHBIX SKOCUCTEM U
MPUCTIOCOOTICHUSIMA K HUM OpTraHU3MOB;

YMEHHE BBISBISTh OTIUYUTEIHHBIC IPU3HAKY JKUBBIX CUCTEM, MPUCIIOCOOIEHHOCTD BUJIOB K Cpe/ie OOMTaHHsI, A0MOTUIECKUX U OMOTHYECKHX KOMIIOHCHTOB
HKOCHCTEM, B3aMMOCBA3€i OPraHu3MOB B COOOIIECTBAX, AHTPOIIOT€HHBIX U3MEHEHUH B 9KOCHCTEMaX CBOE MECTHOCTH;

YMEHHUE UCII0JIb30BaTh COOTBETCTBYIOLIUE apTyMEHThI, OMOJIOTMYECKYI0 TEPMUHOJIOTHIO M CUMBOJIMKY JIJIsL IOKA3aTeJIbCTBA POACTBA OPIraHU3MOB PA3HBIX
CUCTEMAaTUYECKUX TPYII, B3aUMOCBSI3U OPTraHU3MOB U CPE/Ibl OOUTaHMsI, €MHCTBA YEIOBEYECKUX pac, HEOOXOAUMOCTH COXpaHEHHsI MHOI000pa3us BUJIOB U
AKOCHCTEM KaK yCJIOBUS COCYIIIECTBOBAHUS IPUPOIbI U YEIOBEUECTBA;

YMEHHE peliaTh OMOJIOTHUECKUe 33a/Ja4l, BBISBIISATH MPUYHMHHO-CIICICTBEHHBIE CBSA3H MEXKIY UCCIEAYEMbIMH OMOIOTUYECKUMU MPOIIECCAMU U SIBJICHUSIMH,
JIeIaTh BBIBOJIBI M IIPOTHO3BI HA OCHOBAHUU MOJIYYCHHBIX PE3YJIbTATOB;

YMEHHE BHITIOJHSATH JIa0OpaTOpHbIE U MPaKTHUYECKUEe padoThl, COOI0IaTh IpaBUiia MpU padoTe ¢ y4eOHBIM U 1a00OPaTOPHBIM 000PYI0BAHUEM;

YMEHHUE BBIJIBUTATh THUIOTE3bI, TPOBEPSITh UX IKCIIEPUMEHTAIILHBIMU CPEACTBAMU, GOPMYIUPYS LIEeTb UCCIICI0BAHMS, AHAIM3UPOBATD MOJTyYEHHBIE
PE3yNbTaThl U AENaTh BHIBOIBL;

yYMEHHUE y4acTBOBaTh B yueOHO-HCCIIEIOBATEILCKON paboTe 1o OUOIOTHH, IKOJIOTHH U MEAHUIIMHE, POBOAMMOM Ha 0a3e IIKOJIbHBIX HAYYHBIX OOIIECTB, U
MyOJIMYHO MPEACTABIATH MOMyUYEHHBIE PE3yIbTaThl HA YYEHUYECKUX KOH(DEPEeHIIMSIX;

YMEHHE OIICHUBATh TUIIOTE3BI U TEOPUH O TIPOUCXOXKICHUH KU3HH, YSIIOBEKA U YEeJIOBCUSCKHUX pac, O MPHUMHAX, TOCIEACTBHSIX U CIIoco0ax mpeaoTBpaIleHus
I00aNbHBIX U3MEHEHHH B Onocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIN BBIOOP Oyayiiel mpodecCHnoHaAIbHON AeATeTbHOCTH B 00JIaCTH OMOJIOTHH, SKOJIOTHH, TPUPOAOIIOIH30BaHUS, METUIIUHBI,
OMOTEXHOJIOTHH, TICUXOJIOTHH, BETEPUHAPUH, CETTLCKOTO X0341CTBA, MUIIEBOI MPOMBIIUIEHHOCTH, YTITYONIATh MO3HABATEIbHBIN HHTEPEC, HAITPABICHHBIH Ha
OCO3HAHHBIN BEIOOP COOTBETCTBYIOLIEH Npodeccuu U MPOoAoHKEHHE OMOJIOrHYecKoro 00pa3oBaHusl B OpraHU3alMsIX CpeIHEro NpopecCUOHaIbHOIO U
BBICIIIET0 00pa30BaHUS.

COIEPKAHUE OBYYEHUS 10 KVIACC

Copep:xaHue MporpaMMBbl, BEIICIEHHOE KYPCU80M, HE BXOJUT B IPOBEPKY TOCyAapCTBEHHOU nToroBoi arrectanuu (I'MA).

Tema 1. buojsiorusi Kak HayKa

CoBpemenHas OMonorus — KOMITIEKCHast Hayka. KpaTkas uctopus pa3Butus Ouosnoruu. buonornueckrue Hayk U U3y4aeMble HMH MIPOOTIEMBI.
dyH/1aMeHTaNIbHBIE, TIPUKIIAIHBIC U TTIONCKOBBIC HAYYHBIE UCCIICIOBAaHUS B OMOJIOTHH.

3naueHue 6uonoruu B GopMHUPOBAHUHM COBPEMEHHON €CTECTBEHHO-HAYYHOU KapTUHBI Mupa. [Ipodeccun, cBsizanubie ¢ 6uonorueil. 3HaueHue OUOIOTUH B
MIPAKTUYECKON IEATEIbHOCTH YEJI0BEKA: MEINIIMHE, CEIbCKOM XO0351CTBE, IPOMBIIIIIEHHOCTH, OXPAHE PUPOJIBI.

JdemMoHcTpanuu

[Toptpetsr: Apuctorens, Teodpacrt, K. Jlunneit, XK. b. Jlamapk, Y. dapsun, Y. I'apseii, . Mennens, B. . Bepnaackuii, U. I1. [Tanos, W. 1. Meunukos, H.



W. Basunos, H. B. Tumogees-Pecosckuii, k. Yorcon, @. Kpuk, /1. K. benste. Tabauupl u cxemsl: «CBsi3b OMOJIOTHY C APYTUMH HayKamMmny», «Cuctema
OMOJIOTHYECKUX HAYK.

Tema 2. /KuBble cucTeMbl M HX H3Y4YeHHE

JKuBsble cucTembl Kak npeaMer u3ydeHust 6uonoruu. CBOMCTBA )KUBBIX CUCTEM: €IMHCTBO XUMUYECKOI0 COCTaBa, JUCKPETHOCTh U LIEIOCTHOCTh, CIOKHOCTh U
YIOPSAIOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CAMOOPTIaHU3aLKs, CAMOBOCIIPOU3BEICHUE, PA3APAXKUMOCTb, U3MEHYUBOCTD, POCT U pa3BUTHE.

YPOBHHU OpraHU3al1y )KUBBIX CUCTEM: MOJICKYJIIPHBIN, KJICTOYHbIN, TKAHEBBIN, OPTaHU3MEHHBIH, IONYJIAUOHHO-BUI0BOM, SKOCUCTEMHBIN
(OmoreoneHoTHueckuit), buocdepusiii. [Iporeccsl, mpoucxoasiye B KUBbIX cucTteMax. OCHOBHBIC IPU3HAKU KUBOTO. JKU3HB Kak (hopMa CyIIeCTBOBAHUS
matepuu. Hayku, n3yuaromue xuBble CUCTEMBI Ha pa3HbIX YPOBHIX opranuzanuu. VizyueHnue xuBbIx cucteM. Meronbl 6nonornyeckoit Hayku. Habmronenue,
U3MEPEHUE, DKCIIEPUMEHT, CUCTeMAaTh3alus, MeTaananus. [IonaTue o 3aBucuMON U He3aBUCUMOM ItepeMeHHoN. [inannpoBanne skciepumenta. [loctaHoBka u
npoBepka runote3. Hynesas runoresa. [lonsrue Beioopku u e€ 1ocroBepHocTh. Pa30poc B Ononornueckux AaHHbIX. OLEHKa JT0CTOBEPHOCTH MOJIy4EHHbBIX
pe3ynbTaToB. [IpUUnHEI UCKaKEHUS PE3yIbTAaTOB KCIIEpUMEHTA. [IoHATHE CTATUCTUYECKOTO TECTA.

JdeMoHcTpamun

TaOnuis! u cxembl: «OCHOBHBIE IPU3HAKY KU3HUY, «bUonoruueckue cucteMsl», «CBONCTBA )KMBOW MaTEpUM», «Y POBHU OpraHU3aIMU KUBOM IPUPOIBI»,
«CTtpoeHue KUBOTHOW KIeTKH», «TKaHM )KUBOTHBIX», «CHCTEMBI OPraHOB YEIOBEYECKOT0 Opranu3may, «buoreonenos», «buochepa», «Mertoasl

W3Y4EHHUS JKUBOU MPUPOIBI».

oTkpbITHs KineTku. Pabotel P. I'yka, A. JleBenryka. Knerounas Teopus (T. lIBann, M. [lneiinen, P. Bupxo). OcHOBHBIE IOJIOKEHUSI COBPEMEHHOM
KJIETOYHOU TEOPHH.

MeTobl MOJIEKYJIIPHOM U KJIETOYHOM OMOJIOTMH: MUKPOCKOMNHUS, XpoMaTorpadus, 3nekTpodopes, METOL MeUeHbIX aTOMOB, U depeHanbsHoe
HEHTPU(PYTUPOBAHNE, KYIbTUBUPOBAHUE KIICTOK. M3yueHue pukcuposanubix kKiemok. NeKTpoHHast MUKpocKonust. Kongoxanvnas mukpockonus. Bumanvnoe
(npudicusHeHHoe) uzyuenue Kiemox.

JdemMoHcTpanuu

[Toptpertsl: P. I'yk, A. JleBenryk, T. llIBann, M. Ilneiinen, P. Bupxos, K. M. Bap. Tabmuis! 1 cxembl: «CBETOBOI MUKPOCKOI», «JIEKTPOHHBIH MUKPOCKOI,
«HWcropus pa3BuTus METOJ0B MUKpOocKonuuy. O060py0oBaHKEe: CBETOBOM MUKPOCKOI, MUKPOIIPENapaThl paCTUTENbHBIX, dKUBOTHBIX U OaKTEpUAIbHBIX KJIETOK.
IIpakTnyeckas padora «3ydeHne MeTO10B KJIETOUHON Ouostoruu (xpomarorpadus, snextpodopes, nuddepenimanbHoe nentpudyrupoanue, [TLIP)».
Tema 4. Xumnueckasi Opranu3anus KjieTkn XUMHUUECKHI COCTaB KIETKU. Makpo-, MUKPO- U yJIbTpaMUKpPOdJIeMeHThI. Bojia 1 e€ posib Kak pacTBOPHUTES,
peareHra, y4acTue B CTpYKTYPHPOBAHUHU KJIETKH, TETJIOPETy Y. MUHepaabHble BeleCTBa KIETKH, UX OHoioruyeckas pojib. Posib KaTHOHOB ¥ aHHOHOB B
kieTke. Oprannyeckue BeuiecTBa kieTku. buonornueckue nonumepsl. benku. AMUHOKHCIOTHBIN cocTaB 0enkoB. CTpyKTypbl O€IKOBOW MOJIEKYIIBI.
[lepBuunas cTpykTypa Oenka, menTuaHas cBsi3b. Bropuunas, TpeTuuHas, 4eTBepTUYHAs CTPYKTYphl. JleHaryparus. ColictBa 6enkoB. Kiaccuduxanus
6enkoB. buonornueckue pyHkiuu 0enkoB. /lpuonst. YriaeBopl. MoHOCaXapuabl, IUcaxapubl, OJUrocaxapuabl U nonucaxapuasl. OOImunii 1aH CTPOSHUS U
(bU3MKO-XMMHUYECKHE CBOMCTBA yriieBo10B. buonornyeckue ¢pynkuuu yrieonoB. Jlunuasl. I'mapodunsHo-ruapodobHble cBoiicTBa. Kitaccudukanus munuaos.
Tpurnuuepuasl, pochonunuasl, BOCKU, crepouibl. buonornueckue ¢pyHkiuu aunuaos. O6mMe cBoiicTBa OMOIOTHYECKUX MEMOPAH — TEKYUYECTh, CIIOCOOHOCTh
K caMo3aMblKaHM10, noiaynponunaemocts. Hyknennoseie kucnotsl. JJHK n PHK. Crpoenne nykinenHoBbix kucinot. Hykneorunst. [IpuHiun
komruieMeHTapHocTH. [IpaBuio Yapradda. Ctpykrypa [JHK — aBoitnas cimpans. Mecronaxoxaenue u o6umonornueckue ¢pynkiuu JJHK. Buast PHK. ®ynkiun
PHK B knetke. Ctpoenue moiekyinsl AT®. Makpospruueckue cBs3u B Mosiekyne AT®. buonornyeckue pynkunn AT®. BoccranoBiieHHbIE TEPEHOCUNKH, UX
dbyHkuMn B KneTke. Jpyeue nyxkneozuompugocghamor (HTD). Cexsenupobanue JJHK. Memoow: ecenomuru, mpanckpunmomuxu, npomeomuxu.

CrpykTypHas 6uonorus: OuoxuMuieckue 1 Onou3nyecKre cciae0BaHus COCTaBa U MMPOCTPAHCTBEHHOM CTPYKTYpbI Onomouiekyi. Moodenuposanue
cmpyKmypbol u YHKYull OUOMONEKYI U ux Komniekcos. Komnvromepnoiii ouzaiin u opeanuyeckuti Cunme3 OUOMONEKYL U UX HENPUPOOHLIX AHANI0208.



JdemMoHcTpanuu

[Toptpetsrt: JI. Ilonunr, Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankiun, @. Canrep, C. [Ipy3unep. Juarpammsl: «Pacnpenenenne XUMUYECKUX 3JIEMEHTOB
B HEXKUBOM MpHupoje», «Pacipenenenrne XUMUYECKUX 3JIEMEHTOB B )KHMBOH npupoaey». Tabmuiel u cxemsl: «llepronnyeckas Tabaua XMMUYECKHX 3JIEMEHTOBY,
«CtpoeHue MoJIeKyJibl BOAbI», «BeliecTBa B cocTaBe oprann3MoB», «CTpoeHue MoJieKyibl 0enka», «CTpyKTypbl OenKoBO MouieKyiibl», «CTpoeHHE MOJIEKYJT
yraeBo10By», «CTpoeHue MoJeKy1 TUnu0By», «HykiienHoBble KUCTOTH, «CTpoeHre MOIeKyabl ATOx.

OO6opynoBaHue: XuMu4eckas nocyia u obopynoanue. Jlaboparopnas padora «O0HapyxeHHe OEIKOB C OMOILBIO KAYECTBEHHBIX PEAKLIUID..

Crpoenne npokapuoTudeckoit kinetku. Kierounas crenka 6akrepuit u apxeil. OCOOEHHOCTH CTPOEHUS TeTepoTpO(HOM U aBTOTPOPHOI MPOKAPHOTHIECKUX
KJIETOK. MecTo U poJib MPOKapHoT B OuoneHo3ax. CTpoeHne U GQyHKIMOHUPOBAHUE 3yKapuoTUYeckoi kieTku. InazmMaTinueckas meMOpaHa (Iuia3mMaiemMma).
CrpykTypa 1a3mMaTudeckoit MeMOpansl. TpaHCTIOPT BEIIECTB Yepe3 IIa3MaTHIeCKyr0 MeMOpaHy: naccuBHbIN (auddysus, odneruénnas nuddysus),
aKTUBHBIHN (IEPBUYHBIN U BTOPUYHBIM aKTUBHBIN TpaHcnopT). [lonynponunaemocts MeMOpansl. PaboTa HaTpuiikanneBoro Hacoca. DHJOLUTO3: IHHOLUTO3,
¢aromuTo3. Dx3o1uTo3. Kierounas crenka. CTpykTypa U QyHKIMH KJIETOYHON CTeHKH pacTeHuid, TpuooB. [{utomnaszma. [luro3zomns. [lutockener. J{Bmkenue
nuToIuia3Mbl. Opranouas! kieTku. OTHOMeMOpaHHbIe OpraHOM bl KJIETKU: SHAoIu1a3MaTuueckas cetb (JI1C), annapat ["onbkH, TM30COMBI, X CTPOCHUE U
¢bynknuu. B3anmMocBsa3b 01HOMEMOpaHHBIX OPraHOMIOB KJIETKH. CTpOCHUE TPaHyISIPHOTO PETUKYIIyMa.

Mexanusm nanpasnenus d6enxog ¢ II1C. CunTe3 pacTBOpUMbIX 0enkoB. CHHTE3 KJIETOUHbIX MeMOpaH. ['aaxuii (arpanyisipHblil) S3HI0MIIa3MaTHYECKHUH
perukymnym. CekpetopHas ¢pyHkuus anmapara ['onbmxu. Mooduguxayus denkos 6 annapame I onvoacu. Copmuposka benkoe 6 annapame I 01604cuU.
Tpancnopr BemecTs B kileTke. Bakyonn pacturenbHbix kiieToK. Knerounslii cok. Typrop. uuromnasmsl. LlenTpuons. berku, accoyuuposannwie ¢
MuKpoghunamenmamu u mukpompyoouxamu. Momopnuie 6enxu. Sapo. O6omouka siapa, XpOMaTHH, KAPHOIUIA3Ma, SAPBIIIKH, UX CTPOCHUE U

¢bynkuuu. SnepHslii 0enkoBblid MaTpUKC. [IpocTpaHCTBEHHOE PacIioyIoKEHUE XPOMOCOM B UHTEP(a3HOM sijipe. Dyxpomamun u 2emepoxpomamut. beiaxu
XpOMaTHHA — TUCTOHBL. JJunamuxa si0epHou 060104Ku 8 Mumose. A0epubviti mpancnopm.

Knerounbie BkitoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KJIETOK 3yKapuoT (paCTUTENbHOM, )KUBOTHOH, IpUOHOI).

Hdemonctpauuu [Toprpersr: K.C. Mepexkosckuit, JI. Maprysmuc.

Tabnuue! u cxemsl: «CTpoeHHE F3YKAPHOTHUECKOHN KIETKHY, «CTpOeHUe KUBOTHOU KIETKI», «CTpOCHHE pacTUTENbHOMN KIIeTKNY, «CTpoeHHe
MUTOXOHJIPUIY, «S1po», «CTpoeHne npokapuoTHuecKoil kietku». O00pya0BaHNE: CBETOBOW MUKPOCKOII, MUKpOIIpENnapaThl paCTUTEIbHBIX,

KMBOTHBIX KJIETOK, MUKpOIpenapaTsl OaKTepUaibHbIX KIETOK.

JlabopaTopHas padora «/3ydyeHne cTpoeHHs KJIETOK Pa3TuYHBIX OPTaHU3MOBY.

IIpakTnueckas padora «/3ydeHne CBONCTB KJIETOYHONH MEMOpPaHBD».

JlabopaTopHasi padora «lccnenoBanue mia3Monn3a 1 Jeria3Moian3a B PaCTUTENbHBIX KIETKAX.

IIpakTnyeckas padora «/3ydyeHne NBUKEHUS UTOIIA3MbI B PACTUTENIBHBIX KIIETKAX).

Tema 6. O0MeH BelecTB M NpeBpallieHHe JHEPTUH B KJIeTKe

ACCUMMIIAINS U AUCCUMMIISLIUS — JIB€ CTOPOHBI MeTaboan3Ma. Turmbl oOMeHa BelecTB: aBTOTPO(HBIN U reTepoTpodHBINA. YyacTue KUCIOpoia B 0OMEHHBIX
nporeccax. JHeprerudyeckoe odecnevyeHue kineTku: npespamieHne AT® B oOMeHHBIX nporeccax. DepMeHTaTUBHBIN XapaKTep PeakIfil KIETOYHOTO
MeTabonu3ma. GepMEeHTHI, UX CTPOEHHE, CBOMCTBA U MeXaHU3M jeicTBus. KopepmeHTsl. OTiindus (epMEHTOB OT HEOPTaHMUECKUX KaTalu3aTOpPOB.
benknaktuBaTopsl U OEIKU-UHTUOUTOPBI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKIUi OT Pa3INYHBIX PakTopoB. [lepBUYHBIN CHHTE3 OPTraHUYECKUX
BELIECTB B KJIeTKe. DOTOCUHTES.

Anokcueennwiil u okcueennwvlll pomocunmes y bakmepuii. Ceemocobuparowue nuemeHmol U NUSMEHmbl peaKyuoHHo2o yenmpa. Poib X10poIu1acToB B
nporecce porocunTesa. CreroBas U TeMHOBas pasbl. Pomoovixanue, C3-, C4- u CAM-munvr pomocunmesa. IIpoaykTuBHOCTD (hoTOCHHTE3a. Brinsinue
pa3auuHbIX (PaKTOPOB HA CKOPOCTh (POTOCHHTE3a. 3HAUEHUE POTOCHHTE3a. XeMOCHHTe3. Pa3Ho0Opa3ne opraHn3MOB-XEMOCUHTETUKOB: HUTPUPHUIMPYIOIINE



OakTepuH, xene300aKTepun, cepoOaKTepun, BOJOPOAHbIE OaKTepuu. 3HAUCHHE XEMOCHHTE3A.

Anarpobnbie opranu3mbl. Buabsl 6poskenus. [IpoaykTel OpoxeHus 1 UX UCIOIb30BaHUE YETOBEKOM. AHa3pOOHBIE MUKPOOPTaHU3MbI KaK OOBEKTHI
OMOTEXHOJIOTUU U BO30YyIUTENH O0JIe3He. A poOHbIe OpraHU3MBbl. DTalbl SHEPreTnIeckoro oomena. [loaroroBurenbHblil 3Tamn. [ ukoan3 — 6ecKucIopoaHoe
paciuerieHe roKo3bl. buonoruueckoe okucIeHue, Uil KIETOYHOE JAbIXxaHue. Poiib MUTOXOHIpHUIA B Mpolieccax Ouosornyeckoro okuciaenus. Luknnueckue
peakiuu. OxucnurenbHoe GocPOPIITHPOBAHKE. DHepeus Memopanto2o epaduenma npomonos. Cunmes AT®@: paboma npomonnou ATD-cunmasol.
[IpeumyiecTBa a3poOHOTO MyTH 0OMEHA BEIISCTB Iepe1 aHadpoOHBIM. D(PPEKTUBHOCTh SIHEPIETHIECKOTO OOMEHA.

JdeMoHcTpauuu

[Toptpetsr: JIx. [Tpuctim, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, [1. Mutuemn, I'. A. 3aBap3un. Tabnuiier u cxembl: «DOTOCUHTE3,
«QHepreTrueckuii oOMen», «buocunres 6enka», «Ctpoenne GpepmenTay, «XeMmocunTe3». O60pymoBaHKe: CBETOBOM MUKPOCKOI, 000pYIOBaHHE IS
MPUTOTOBJICHUS MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPEapaToB.

JlabopaTopHas padora «CpaBHEHHE IPOLIECCOB OPOKEHUS U JIBIXAHUSI.

Tema 7. HacsiencrBennasi ungopmManus u peajausanus eé B kjieTke Peakiiny MaTpudHoro cunresa. [IpuHIMI KOMIIIIEMEHTapHOCTH B PEAKIIHIX
MaTPUYHOTO CHHTe3a. Peanuzanus HacineqcTBeHHON nHpopmanmu. [ eHeTnyeckuii koa, ero cBoiicta. Tpanckpunims — matpudnbiii cuaTe3 PHK. [Tpuaimmns:
TPAHCKPHUIILIUU: KOMIUJIEMEHTaPHOCTh, aHTUIIAPAIIIEIBHOCTh, aCUMMETpUUHOCTh. Co3pesanue mampuunvix PHK 6 sykapuomuueckotil kniemxe. Hexooupyrowue
PHK. Tpauncnsuus u e€ stansl. Yuactue TpancnoptHeix PHK B OnocunTese 6enka. YcnoBus dbuocunresa 6enka. Kogupoanue amuHokucnot. Pons pubocom B
OouocuHTe3e Oenka.

Cogpemennvie npedcmasnenus o cmpoenuu eenog. Opranuszalys reHoMa y MPOKapuoT U 3yKapuoT. Perynsuus akTHBHOCTH I€HOB y MPOKapHoT. ['unoresa
onepona (®. XKakob, XK. Mano). Moaexynapuvie mexanuzmul IKcnpeccuu 2eHo8 y sykapuom. Ponv xpomamuna 6 pe2ynayuu pabomul 2eHos. Perynsauus
O0OMEHHBIX IPOIIecCOB B KieTke. KieTounslii romeocTas. Bupycel — HekieTouHble (hOpMBI )KU3HH U 00JIMTaTHBIC Tapa3uTsl. CTpoeHune

MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaro. Kuznennwiii yukn [JHK-codepacawux supycos, PHK-codepacawux supycos, baxmepuogpazos.
Obpamnas mpanckpunyus, pedepma3sa, unmezpasa. BupycHsie 3a0oneBanus yenoBeka, KuBOTHbIX, pacteruii. CITNJ, COVID- 19, conmansubie u
MEIULUHCKHUE MTPoOseMbl. buoungopmamuka: unmezpayus u anaiuz boavuiux maccueos («bigdata»)

CMPYKMYpHbIX Ouonrocudeckux oanuvix. Hanomexnonozuu 6 buonocuu u meouyure. Ilpoepammupyemole pynxyuu d6erxkos. Cnocobwvt 00cmasKu 1eKkapcms.
JdemMoHcTpanuu

[Moptpetsr: H. K. Konsios, Jl. V. iBanoBckuii. Tabmutibl 1 cxembl: «buocunTes 0enkay, «['eHeTnueckuit koay, «Bupyce», «baktepuodarm.
IIpakTnyeckas padora «Co3gaHne MOJEIN BUPYCa.

Tema 8. /KuszHeHHbIi MK KIeTKH KieTouHsli UK, ero nepuosl U peryisanus. Marepgaza u Muto3. OCOOEHHOCTH NMPOLIECCOB, MPOTEKAIOIINX B
uHTepdase. [loaroroBka kieTku K aeneHuto. [lpecunreTnueckuil (MOCTMUTOTHUYECKUI ), CHHTETHUECKUI U MOCTCUHTETUYECKUH (IPEMUTOTUYECKUI) TEPHUO/IbI
untepdaszpl. Matpuunsiii cunres JJHK — permukanus. [punnune! pernmukanuu J{THK: kommieMeHTapHOCTD, TOTYKOHCEPBATUBHBIN CHHTE3,
a"TUnapamiensHocts. Mexanusm pertnkanuu JJHK. Xpomocomsr. Ctpoenne xpomocoM. Tenomeps! u TeoMepasza. XpoMOCOMHBINA HA0Op KJIETKH — KAPHUOTHII.
JIMIIIONAHBIHN U rarionaHbIi Habopkl XpoMocoM. ['omosoruunbie XpoMocoMsbl. [onoBbie xpoMocoMsl. [lenenue kiaeTku — MuTo3. CTaanuu MuTo3a U
IIPOUCXOJAIINE B HUX Npouecchl. Tunsl Muto3a. Kapnoknnes n nutokusnes. buonornueckoe 3HaueHNME MUTO3a. PErynaiys MUTOTHUECKOTO IIMKIA KIETKH.
[IporpamMmmupyemas kieTouHasi rubenpb — anonTto3. Kierounoe sipo, XpoMocoMbl, pyHKIIMOHAIbHAsI TeHOMUKA. Mexanuzmul nponugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposasn knemka» — 6uoungopmamuyeckue mooenu QYHKYUOHUPOBAHUSL KIeMKU.

JdeMoHcTpanun

Tabmuie! u cxeMbl: «KU3HEHHBIH UKI KIETKHY, «MuTto3y», «CtpoeHue xpomocom», «Permmukarus JJTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaX KOPEIIKa JTyKay.



JlabopaTopnasi padora «/3yueHne XpoMOoCcOM Ha TOTOBBIX MUKpOIIpENapaTax».

JlabopaTopnas pa6ora «HabmoieHue MUTO3a B KJIETKaX KOHUMKA KOpEIKa JTyKa (Ha TOTOBBIX MUKpPOIpErnapaTax).

Tema 9. CTpoenune u pyHKIMH OPraHu3MoOB BOJIOPOCIIH, Apyrue NpoTucTbl. KosoHuaneHble opranu3mMel. B3auMocBsI3p yacTell MHOTOKJIETOUHOI'O OpraHu3Ma.
Tkanu, opransl U cuctembl opranoB. Opranusm kak eguHoe 1enoe. 'omeoctas. Tkanu pactenuil. Tunbl pacTUTENbHBIX TKaHEH: 00pa3oBaTeNIbHAS,

MOKPOBHAs, IPOBOJIAIIAs, OCHOBHAs, MexaHn4yeckast. OCOOEHHOCTH CTpoeHUs, (PYHKIMI U pacHOJIOKEeHUs TKaHEeH B opranax pacteHuid. TkaHM KUBOTHBIX U
yenoBeKa. TUIbI )KUBOTHBIX TKAHEH: SMUTeNNalbHAs, COSAUHUTENbHAs, MblIIeuHasi, HepBHas. OCOOEHHOCTU CTpOeHHS, PYHKUIUN U

pacrosoKeHusl TKaHEel B OpraHax KMUBOTHBIX U 4yesioBeka. Opranbl. BereratuBHble M reHEpaTUBHbBIE OpraHbl pacTeHU. OpraHbl U CUCTEMbBI OPIaHOB )KMBOTHBIX
u yesnoBeka. OyHKIMM opraHoB U cucteM opranoB. Onopa tena oprann3moB. Kapkac pactenuil. CKesneTbl 0JTHOKJIETOYHBIX 1 MHOTOKJIETOUHBIX )KUBOTHBIX.
Hapy>xublii 1 BHyTpeHHHI ckeneT. CTpOCHUE U THUIBI COSIMHEHHs KOCTe!. J[BrKeHne opranu3MoB. J[BI)KEHHE OTHOKJIETOYHBIX OPraHu3MOB: aMEOOUIHOE,
KT'YTUKOBOE, PpECHUYHOE. J[BUKEHNE MHOTOKJIETOYHBIX PACTEHUI: TPOIIU3MBbI U HACTUU. JIBUKEHNE MHOTOKJIETOYHBIX )KUBOTHBIX M YEJIOBEKA: MbIILICYHAS
cucrema. Pedexc. CkeneTHble MpIIIIB M UX padoTta. [luranue oprann3mos. Ilornomnienne BoIbI, YIIIEKUCIOT0 ra3a 1 MUHEPAIbHBIX BEIIECTB PACTCHUSMHU.
[Iutanue )kMBOTHBIX. BHYTpUII0JIOCTHOE M BHYTPUKIIETOYHOE NHUILleBapeHue. [InTanne no3BOHOYHBIX KUBOTHBIX. OTAEIIbI

MUIIEBAPUTENBLHOrO TpakTa. [InmeBapurenpubie xkene3bl. [IhieBapuTenpHas cuctema dyesioBeka. [[pixanue opranu3mos. Jlpixanue pacteHuid. pixanue
#UBOTHBIX. Il dy3us ra3oB yepes MoBepxHOCTh KieTkU. KoxkHoe npixanue. JlpixarenbHas moBepXHOCTh. XKabepHoe u n€rounoe npixanue. Jpixanue
[I03BOHOYHBIX )KMUBOTHBIX M UEJIOBEKA. DBOJIIOLUOHHOE YCIOXKHEHHE CTPOEHHUS JETKUX TTO3BOHOYHBIX KUBOTHBIX. JlpIXxaTenpHas cucTeMa yejnoBeka. MexaHusm
BEHTWJISIIIMY JIETKUX y MTUI M MIIEKOMUTAOMMX. Perynsauus npixanus. J[pixatenbubie 00bEMbI. TpaHCTIOPT BEIIECTB Y OPraHU3MOB. TPaHCIIOPTHBIE CUCTEMBI
pacteHuii. TpaHcnopT BellecTB y )KUBOTHBIX. KpoBeHocHast cuctema u €€ opranbl. KpoBeHOCHas cucTeMa I03BOHOYHBIX JKMBOTHBIX U yenoBeka. Cepale,
KPOBEHOCHBIE COCY/IbI U KpoBb. Kpyru kpoBooOparieHus. DBOJIOLUOHHbBIE YCIOXKHEHHUS CTPOCHUS KPOBEHOCHOM CHCTEMBbI TIO3BOHOUYHBIX )KMBOTHBIX. PaboTa
cepaua u eé perynsuus. Beinenenue y opranu3moB. Beinenenue y pactenuil. Boigenenue y %uBoTHbIX. COKpaTUTENbHbIE BaKyosid. OpraHbl BbIAEICHUS.
OunbTpalus, CeKperus 1 00paTHOE BcachiBaHHE KaK MEXaHU3MbI pabOTHl OPraHoB BblieaeHHsI. CBs3b MOJOCTH TeJla ¢ KPOBEHOCHOM U BBIACTUTEIBHOMN
cucteMaMu. BrijienieHne y mo3BOHOYHBIX KUBOTHBIX U yenoBeka. [louku. Ctpoenue u pynkuunonupoBanue Heppona. Obpa3oBaHue MOUHM y UeIOBEKa. 3aluTa
y OPraHu3MOB. 3aluTa y OAHOKJIETOUHBIX OpraHu3MoB. Cropsl 6akTepHii M LUCTHI MPOCTEHIINX. 3alMTa y MHOTOKJIETOUHbIX pacTeHuid. Kyrukyna. Cpencrsa
MACCUBHOM M XMMHUYECKOH 3amuThl. PUTOHLKBL. 3alIUTa Y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKPOBBI M MX MPOU3BOAHBIE. 3alllUTa OpraHu3Ma OT Oose3He.
HNmmyHHas cuctema yenoBeka. KieTouHslil M ryMoOpaibHbI HMMYHUTET. Bpoxk1€HHBIN U MpHOOpeTEHHBIN criennruyeckuii UMMYHHUTET. Teopus KIIOHAJIbHO-
cenektuBHoro ummynurera (I1. Opnux, ®. M. bepuer, C. Tonerasa). BocnanuTenbHble OTBETHl OpraHU3MOB. PoJib BpOXKAEHHOIO UMMYHUTETA B Pa3BUTHH
CHCTEeMHBIX 3a00J1eBaHUN. Pa3apakxuMoCTh U perysus y opraHu3mMoB. Pa3apakxuMocTh y 0JTHOKJIETOYHBIX OpraHu3MoB. Takcucsl. Pa3apaxxumocts u
perynauus y pacteHuil. PoctoBble BemecTBa u ux 3HaueHue. HepBHas cuctema u pediieKTopHast peryisius y )KuBOTHIX. HepBHas cuctema u €€ oTaensbl.
DBOJIIOLIMOHHOE YCIOXKHEHNE CTPOSHUSI HEPBHOM CUCTEMBI Y )KMBOTHBIX. OT/1€/IbI TOJIOBHOTO MO3T'a O3BOHOUYHBIX KUBOTHBIX. Pedexkc u peduexropHas ayra.
besycnoBHble U ycioBHbIE pediekchl. I'ymMopanbHast peryisiiys 1 SHAOKPUHHAs CUCTEMa KUBOTHBIX U 4esioBeka. JKene3bl 3HIOKPUHHON CUCTEMBI U UX
ropMmoHsl. /leiicTBue ropMoHOB. B3anMOCBsI3b HEPBHOM U HJIOKPUHHOI cucTeM. I nnoranamo-runopusapHas cucrema.

demonctpauuu [Toprper: U. I1. ITaBnos. Tabmuier u cxembl: «OTHOKIETOYHBIE BOJIOPOCITHY, «MHOTOKIETOUHBIE BOAOpOCINy, «baktepuny, «lIpocreiimmue,
«Oprassl IBETKOBBIX pacTeHUI», «CHUCTEMBI OPTaHOB IIO3BOHOYHBIX JKUBOTHBIX», «BHYTpeHHEe cTpoeHne HaceKOMbIX», « TkaHu pacteHui», «KopHeBbie
cucteMbl», «Ctpoenue ctedis», «CTpoeHHe TUCTOBOM MIIaCTUHKNY, « TkaHU )KMBOTHBIX», «CKeneT yenoBekay, «llumeBapurensHas cucremay, «KpoBeHocHas
cucteMay, «JlpixaTenbHas cucteMay, «HepBHas cucremay, «Koxay, «MblllieuHas cucteMay, «BoiienuTenbHas cucteMay, « JHAOKPUHHASL CUCTEMaY,
«Ctpoenue MpIIby, «MMMyHUTET», «KHIIEUHOMONOCTHBIEY), «CXeMa MUTaHUs pacTeHuil», «KpoBeHOCHbBIE CHCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpoeHne
ruzpby, «CTpoeHue ianapuny», « BHyTpeHHee CTpoeHue 10K1eBoro uepBsi», «HepBHas cucrema peidy», «HepBHas cucrema sisarymmku», «HepBHas cucrema
npecMbIKaromuxcsy, «HepBHas cucrema ntuny, «HepBHas cuctema miuexkonuTaronmx», «HepBHas cuctema yenoBekay, «Peduexcey.



O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIPENapaThl OJHOKIECTOYHBIX OPTraHU3MOB, MUKPOIPENapaThl TKaHEeH, paKOBUHBI MOJIITIOCKOB, KOJICKITUH
HACEKOMBIX, UTJIOKOXKHX, )KUBbIE K3EMIUISIPbl KOMHATHBIX PACTeHUM, TepOapiyl pacTEeHHI pa3HbIX OTJENOB, BIa)KHbIE IPENapaThl d)KUBOTHBIX, CKEJICTHI
[I03BOHOYHBIX, KOJUIEKIIUM OECIIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YEI0BEKa, 000PYJOBAHUE I JEMOHCTPALIMK [IOYBEHHOT'O M BO3/1YILIHOTO IUTAHUS PACTEHUH,
paciuerieHust Kpaxmana u 6eKoB o AecTBreM (hepMeHTOB, 000pyI0BaHUE AJIsl JEMOHCTPALIUY OTIBITOB 110 U3MEPEHUIO KU3ZHEHHON EMKOCTH JIETKUX,
MEXaHM3Ma JIbIXaTeIbHbIX IBUKEHHM, MO/IEIN T'OJIOBHOTO MO3Ta Pa3INYHbIX )KUBOTHBIX.

JlaGoparopHas pabora «/3yueHue TkaHe pacTeHU».

JlabopaTopHas padora «/3yueHue TKkaHel >KUBOTHBIX».

JlaGoparopHas padora «/3yueHue opraHoB LIBETKOBOTO PACTECHHUSI.

Tema 10. PazmHoKeHHe ¥ pa3BUTHE OPraHu3MoB PopMbI pa3MHOKEHHS OPraHU3MOB: Oecrosioe (BKII0Yasi BETeTaTUBHOE) U 1M0JI0OBOE. Buib 6ecrionoro
Pa3MHOXKEHHUSA: TIOYKOBAaHUE, CIOPYJALus, pparmMeHTalus, kiioHupoBanue. [lonosoe pazmuoxxkenue. [lonosbie kaeTku, uiu rametsl. Meiios. Cranuu

Mmeiio3a. [loBenenune xpomocoM B merose. Kpoccunrosep. bruosiornueckuii CMbIC Mel03a U ITOJIOBOro Iporecca. Melo3 U ero MeCcTo B AKU3HEHHOM LIMKJIE
opranusmoB. [IpenzapoapiieBoe pa3Butue. ['amerorenes y >kuBoTHbIX. [losoBbIe jxemne3pl. OOpa3oBaHue U pa3BUTHE MONOBLIX KIeTok. CriepMaToreHes u
ooreHe3. CTpoeHHe MONOBBIX KJIETOK. OIUIOIOTBOPEHNE B SMOPHOHAIBHOE PA3BUTHE )KUBOTHBIX. CIIOCOOBI OIIIOJOTBOPEHUS: HAPYKHOE, BHYTPEHHEE.
[Taprenorenes. UHauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUONIOTHS — HAyKa O Pa3BUTHH OpraHu3MoB. Mopgozcene3z — 00Ha u3 21aeHbIX
npoonem amopuonozuu. Konyenyus mopghozcenos u mooenu mopgoeenesa. Cranum sMOproreHe3a )XUBOTHBIX (Ha puMepe Jiarymkn). Jpoonerne. Turms
npobnenust. /JemepmuHuposanHoe u HedepMuHuposantoe opoonenue. bracmyna, munvl 61acmyn. OcoOEHHOCTH IPOOJICHUS MICKOTIUTAIONINX. 3apO/IbIIIEBbIE
JIUCTKU (racTpyJisilyg). 3aKiiaJKa OpraHoOB U TKaHEH U3 3apOJbILIEBBIX JIUCTKOB. B3anMHOe BiMsiHIE YyacTel pa3BUBAOIIErOcs 3apoblia (3MOpHOHaIbHas
MHIYKIMS ). 3aKJIaJKa TUIaHa CTPOSHUS )KUBOTHOTO KaK pe3ysIbTaT HepapXUUeCKUX B3aMMOJCHCTBHIM reHOB. BiusHue Ha SMOpHOHAIbHOE PAa3BUTHE PA3IUUHBIX
(bakxTopoB OKpyKaromiel cpeapl. PocT u pa3Butue xuBOTHBIX. [locTaMOpronanbHelii nepuo. [Ipsimoe u Henpsimoe pa3BuTHe. PazButie ¢ Meramopgo3oM y
0€CI03BOHOYHBIX U MTO3BOHOYHBIX KUBOTHBIX. bronornueckoe 3HaueHrEe IPSIMOTO U HEMPSMOTO Pa3BUTHS, UX pacIpocTpaHeHue B mpupoje. Tursl pocta
AKHUBOTHBIX. DaKTOPBI PETYJIALINU POCTA )KUBOTHBIX U uenoBeka. CTauu NoCTAIMOPHOHAIIBHOTO Pa3BUTHS Y )KUBOTHBIX M uenoBeka. [lepuoasl oHTorenesa
yenoBeka. CTapeHue u cMepTh Kak OumoJjiornueckue npoueccol. Pa3mMHoxxenue u pa3Butue pacteHuil. ['amerodur u copodur. Meiios B

KU3HEHHOM LiMKJIe pacTeHui. OOpa3oBaHue cIiop B Ipolecce Meio3a. ['amerorenes y pacteHuil. Onao10TBOpEHHE U Pa3BUTUE PACTUTENIbHBIX OPraHU3MOB.
JIBOItHOE OIJIOAOTBOPEHHE Y IIBETKOBBIX pacTeHHi. OOpa3oBaHue U pa3BUTHE CEMEHU. MeXaHNU3Mbl PETYJISIUN OHTOT€HEe3a Y PACTEHUHN U dKUBOTHBIX.
Jemoncrpanum loptpetsi: C. I'. Hapammn, X. llneman. Tabnuub! u cxemsl: «BereraTuBHOE pa3MHOKEHHE», « TUIBI OECTIONO0r0 pa3MHOKEHUS»,
«Pa3mMHOXKeHnE XTaMUIOMOHAbD», «Pa3MHOXKEHNE IBIUIEHBI», «PasMHOKeHue Tuapby, «Meho3y», «XpomocoMel», «I'amerorenes», «CTpoeHHe AULIEKIETKH U
cnepMarto3onsia», «OCHOBHBIE CTaJUU OHTOreHe3a», «IIpsamoe u HenpsiMoe pazBuTHE», «PazBUTHE MalicKOro XXyKa», «Pa3Butue capanun», «Pazpurue
JATYLIKW», «/BOMTHOE OIIONOTBOPEHHUE Y IIBETKOBBIX PacTeHU», «CTpoeHNE CEMSIH OAHOJOIBHBIX U IBYA0JIbHBIX PACTEHUI», «OKM3HEHHBIN LIUKII

MOPCKOM KaIryCTb», «OKMU3HEHHBIN TUKI MXay, «KU3HEHHBIN HUKII TAIIOPOTHUKAY, «KU3HEHHBIN IMKJ COCHBI.

Ob6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIPENapaThl SHIEKJIETOK U CIIEpMaTO30M10B, MOJIeNb «L{MKIT pa3BUTHUS JIATYILIKWY.

JlaGoparopHas padora «/3yueHne CTpoeHHS MOJOBBIX KJIETOK Ha TOTOBBIX MUKpOIIpenaparax».

IIpakTnyeckas padora «BplsiBIeHNE TPU3HAKOB CXOACTBA 3apOAbIIIEH TO3BOHOYHBIX )KUBOTHBIX .

JlaGoparopHas pabdora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICIINX PACTCHUI.

Tema 11. I'eHeTHKa — HAYKA 0 HACJIEACTBEHHOCTH M H3MEHYMBOCTH OPraHU3MOB

WcTopust cTaHOBIEHUS U pa3BUTHS FeHETUKH Kak Hayku. Pabotel I'. Menpnens, I'. ne ®pusa, T. Moprana. Ponb oTeuecTBEHHBIX YUEHBIX B Pa3BUTUU
rernetuku. Paboter H. K. KonbrioBa, H. 1. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, F0. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.
OCHOBHbIE T'€HEeTHYECKHE MOHATHS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI, aJlIeJIbHbIE T€HbI, aJIbTEPHATUBHbIE MPU3HAKU, JOMUHAHTHBINA U PELECCUBHBIN



MPU3HAK, TOMO3HUI0Ta, FETEPO3UTOTa, YUCTAs JIMHUS, THOPUIBI, TeHOTHUI, (heHOoTUN. OCHOBHBIE METO/Ibl TEHETHKH: THOPHIOIOTHUECKUH, HIUTOIOTMYECKHH,
MOJIEKYJISIPHO-T€HETHYECKHM.

JMemoncrpanuu Iloptpersi: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Konsios, H. 1. Basunos, A. H. benosepckuii, I'. JI. Kapneuenko, 1O. A.
Oununuenko, H. B. TumodeeB-Pecorckmii. Tabmuier u cxembl: «MeToabl TeHETHKIY, «CXEeMbl CKPEITUBAHUY. €IUHO00pas3usi THOPHIOB ITEPBOTO IMOKOJICHUSI.
[TpaBuio nomuHMpoBanus. Bropoii 3akon MeHens — 3aK0H paciieruieHus npu3HakoB. L{uTonornyeckre 0CHOBBI MOHOTHOPHIHOTO CKpemuBanus. I nnoresa
YUCTOTHI FraMeT. AHaJIM3Upyollee ckpemuBanue. [IpoMexyTounblil XapakTep HacieqoBaHus. Pacienienne npu3sHakoB IpU HEMIOJIHOM JOMHUHUPOBAHUH.
Jurndpunnoe ckpeuBanue. Tpetuit 3akoH MeHens — 3aK0H He3aBUCHUMOT0 HAcClIe0BaHUs MPU3HAKOB. LluTonornyeckre 0OCHOBBI AUTHOPHIHOTO
ckpeuBanus. CuerieHHoe HacneoBanue npusHako. Pa6otsl T. Moprana. CueruieHHOe Hacael0BaHUE T€HOB, HapyIeHHE CLETIICHHS] MEX 1y FTeHaMu.
XpOoMOCOMHasl TEOpUsl HACJIEACTBEHHOCTHU. |'eHeTnKa noja. XpoMOCOMHBIN MEXaHU3M ONPEEIECHU 110J1a. AYTOCOMBI U II0JIOBBIE XpPOMOCOMBI. I 'oMorameTHbIi
U TeTeporaMeTHbIN noJ. I'eneTnyeckas CTpyKTypa IoJ0BBIX XpoMOocoM. HacieoBannue Npu3HakoB, CLEIICHHBIX C ITOJIOM. [ €HOTHUII KaK LIEJIOCTHAS CUCTEMA.
[IneioTponust — MHOXKECTBEHHOE JIEHCTBUE TeHAa. MHOXKECTBEHHbIN ajljienn3M. B3aumoielicTBue HeayuleabHbIX TeHOB. KoMIieMeHTapHOCTb. DNHCTa3.
[Tomumepus. ['eHeTHUECKUI KOHTPOJIb PA3BUTUS PACTEHUH, )KUBOTHBIX M YeJIOBEKa, a TaKKe (PU3UOJIOIMUECKUX IPOLIECCOB, HOBEJCHNS U KOTHUTUBHBIX
¢bynkuuii. ['eHeTHYECKHEe MEXaHI3Mbl CHMOMOTeHE3a, MEXaHI3MbI B3aUMOJICHCTBHUS «XO3SIMH — MAPA3UT» U «XO3IMH — MUKPOOHOMY. | eHeTHYeCKHe aCTieKThI
KOHTPOJISL U M3MEHEHMsI HaclIeICTBEHHON MH(POPMAaIIMH B TOKOJCHUSX KJIETOK U OPraHU3MOB.

JdeMoHcTpanuu

[Toptpetsr: I'. Mennens, T. Mopran. Tabnuus! u cxemsl: «IlepBblit 1 BTopoit 3akonbl Menzens», « Tperuit 3akon Mennaens», «AHaIu3upyroiee
cKpelrBanue», «HenomaHoe noMunrnpoBanue», « ClienjeHHOE HaclIeJOBaHUE ITPU3HAKOB Y Ap030puiiby», «I'eHeTuka noia,

CKpELIMBaHUA y APO30(DUIB».

Tema 13. 3akoHOMepHOCTH U3MeHYMBOCTH B3anmMoelicTBie reHOTHIIA U cpelibl Tpu (hopMupoBanuu GpeHoTuna. M3MeHunBocTh npu3HakoB. KauecTBeHHBIC
Y KOJIMYECTBEHHbIE TPU3HAKYU. Bubl I3MEHUMBOCTH: HEHACIIEACTBEHHAs! U HacieAcTBeHHas. MoaudukanoHHas U3MeHUYUBOCTb. Posib cpelibl B
(dbopMupoBaHUM Mo (UKAIIMOHHON n3MeHunBocTH. HopMa peakiiun npusHaka. Bapuanuonsslil psan u BapuanuonHas kpusas (B. Moranncen). CoiicTBa
MOJIU(UKAITMOHHON N3MEHYNBOCTH. ['eHoTHIINYecKas n3MeHYnBOCTh. CBOMCTBA F€HOTUITMYECKOM N3MEHUYUBOCTH. BUibl reHOTUNMYECKOW U3MEHUNBOCTH:
KOMOMHaTHBHasI, MyTallnoHHas. KomMOnHaTHBHAS M3MEHYMBOCTh. Mei03 1 oJI0BOM MPOLecC — 0CHOBa KOMOMHATHBHON U3MEHYUBOCTH. PO KOMOMHATUBHOM
M3MEHYMBOCTH B CO3JIaHMM F€HETUYECKOr0 pa3HooOpas3us B Mpejiesiax OAHOro Bujaa. MyTralioHHast U3MEHYMBOCTh. BU/bI MyTalMii: TeHHbIE, XPOMOCOMHBIE,
reHoMHble. CTIOHTaHHbIE M UHIYLIUPOBaHHbIE MyTalluu. SIepHble U HuTOMIa3MaTuyeckue MmyTtaui. CoMaTH4ecKkue U MmojioBble MyTauuu. [Ipuuunsl
BO3HHUKHOBEHHUS MyTaluid. MyTareHsl 1 UX BIMSHHUE HA OPraHU3MBbl. 3AKOHOMEPHOCTH MYTALIMOHHOTO Mpoliecca. 3aKOH TOMOJIOTHYECKUX PSIOB B
HacnencTBeHHoW n3menunBocty (H.M. BaBunoB). BHesnepHas n3MeHYMBOCTh U HACJIECTBEHHOCTb.

«OnnonoTBopeHuey, «I'eHernueckne 3a0601eBaHus yelloBeKay, «Buasl MyTaruii».

O6opynoBaHue: KUBbIE U TepOapHbIe SK3EMIUISIPbl KOMHATHBIX pacTeHU, pucyHKH ((oTorpadun) >KMBOTHBIX C pa3IMYHBIMU BUAAMH U3MEHUYMBOCTH.
3HayeHne MEeTUIIMHCKON T'eHeTHKU B TIPEAOTBPAIICHUN U JICUEHUH FeHETHUYECKUX 3a00/1eBaHM YenoBeka. MeIuKo-reHeTH4eCKOe KOHCYIbTUPOBAHUE.
CrBonoBble kineTku. [IoHATHE «TeHEeTHYECKOro Irpy3a». DTHUECKHUEe aClIeKThl UCCIeI0BaHUI B 00J1acTH pelakTUPOBaHUSI TEHOMA U CTBOJIOBBIX KJIETOK.
I'enetnueckue (GpakTopbl MOBBIIEHHON YyBCTBUTEILHOCTH YellOBEKa K (PU3MUECKOMY U XMMUYECKOMY 3arpsi3HEHUI0 OKpyXarolel cpenpl. ['eneTnueckas
MIPEAPACIIONOKEHHOCTD YEJIOBEKA K TATOJIOTHSIM.

Jemoncrpanuu Tabmuus! u cxemsl: «Kapuotun yenoBekay, «MeToabl U3yUeHUsI TeHETHKH YeloBeKay, «I eHeTnueckue 3a00JIeBaHus YEIOBEKay.
IIpakTuyeckast padora «CocTaBieHNE U aHATIU3 POIOCIOBHOW.

Tema 15. Cenexnust oprann3moB /fomecTukanus U cenekius. 3apoxkaeHue celleKInu U JoMectukanuu. Yuenue H. M. BaBunosa o LleHTpax npoucxoxxaeHust
1 MHOT000pa3usi KyJIbTYpHBIX pacTeHHI. Poib cenexiuu B cO3/1aHUU COPTOB PacTeHUN U MOpoJ1 KUBOTHBIX. CopT, mopoja, ITaMM. 3aKOH TOMOJIOTHYECKUX



PSIOB B HAceNCTBEHHOM n3MeHunBocTH H. U. BaBuioBa, ero 3naueHue i CeNeKIIMOHHON padoThl. METOIbI CeNeKIIMOHHON pa0boThl. ICKyCCTBEHHBINH 0TOOD:
MacCOBBIN U MHAWBUIyaJbHBIA. DTanbl KOMOMHAIIMOHHOM cenekuuu. VcnbiTanue npou3BoAuTeNeH 1Mo notoMctBy. OTOOp MO FEHOTHUITY C TOMOIIbIO OLIEHKH
¢deHoTHna moToMcTBa M 0TOOP 1O TeHoTUITy ¢ momouibio ananusza JJHK. MckyccTBeHHBIN MyTareHe3 Kak MeTOJ] CelIeKIIMOHHOM paboTsl. Paguannonsslii n
XUMHUYECKUI MyTareHe3 Kak HCTOUHUK MYTallMid y KyJbTYypHBIX (hOpM OpraHu3MoB. Vcronb3oBaHie FTeHOMHOTO PEeAaKTUPOBAHUS U METOJIOB
pexombunanTHeIX JTHK nms momydeHus HCXOAHOTO MaTepuaia i celnekiuu. [lonydenne monuiion1os. BHyTpuBumIoBas ruOpuan3amms.
bnuskopocTBeHHOE CKpelrBanue, Wikl UHOpuauHT. HepoacTBeHHOe cKpeluBanue, i ayropuauir. ['ereposuc u ero npuuunsl. Micnons3oBanue
rerepo3uca B cenekuuu. Otnanéunas rudopuausanus. [Ipeomonenne 6ecrioaus MEXBUIOBBIX THOPUIOB. JJOCTHIKEHUS CENEKITUN PACTCHHUI U KUBOTHBIX.
«3enénas pesonoyusy.

CoxpaHeHHe ¥ U3y4YEeHUE TEHETUYECKUX PECYPCOB KYJIBTYPHBIX PACTCHUHN U UX IUKUX POAUYEH JUIsl CO3/1aHMsI HOBBIX COPTOB M THOPHUIOB
CEJIbCKOXO35IMCTBEHHBIX KYIbTYp. M3yuenue, coxpanenue u ynpasienue 2eHemudyecKuMy pecypcamul CebCKOX03AUCMBEHHbIX U NPOMbLCA0BbIX HCUBOMHBIX

8 YeAX YAYUUEHUs CYUeCMBYIOUUX U CO30AHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8 MOM YUCILE C NPUMEHEHUEM COBPEMEHHBIX MemO0008 HAYUHBIX UCCIe008aHUl,
nepeoosvix uoell U NepCcneKmueHbIX MexXHOL02ULL.

demonctpauun [loprpersr: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, I1. I1. JIykssnenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabmuis! u cxeMsbl: «LIeHTPBI MPOUCXOXKIEHUS 1 MHOT000pa3us KyJIbTYPHBIX PACTeHHIT», «3aKOH TOMOJIOTHYECKUX PSAOB B HACIEICTBEHHON U3MEHUYUBOCTH,
«Mertonbl cenekuuny, «OTnanéanas ruopuau3anus», «MyTareHes».

JlabopaTopHas padora «/3yueHre copTOB KyJbTYPHBIX PACTEHHUI U MOPOJ JOMAIIHUX KUBOTHBIX).

JlabopaTopHas padora «/3ydueHne METOJIOB CEJIEKIIUU PACTCHUII.

IMpakTnyeckas padora «lIpuBuBKa pacTeHUII».

Ikckypeust «OCHOBHBIE METOJIBI U TOCTHXKCHUS CEJICKIIUU PACTCHHUN M OMOTEXHOJIOTHS: XJIeOOoMeueHre, MOJIy4eHIE KUCIOMOIOYHBIX MPOAYKTOB,
BUHOAENnuE. Mukpobuonornueckuit cuaTe3. OOBEKThl MUKPOOHOIOTHYECKUX TeXHOIoTul. IIpon3BoacTBO Oenka, aMUHOKUCIOT U BUTAMUHOB.

Co3nanne TeXHOJIOTHI 1 MHCTPYMEHTOB IEJICHANPABICHHOTO U3MEHEHUSI U KOHCTPYHUPOBAHMS TEHOMOB C TIEJIBIO MTOTYYEHHUSI OPTaHU3MOB M KX KOMITOHEHTOB,
COJIEp>KaIINX HE BCTpEYaroluecs B MpHpoae OnocuHTeTHueckue mytu. Kinetounas nHxenepus. MeToibl KyJabTYphl KIETOK U TKaHEeW pacTeHu U

*uBOTHBIX. Kprnobanku. ComaTnueckasi THOpuAN3aIvs U cCoMaTHIeCKuil sMOprorenes. Mcrmoap30BaHme rarjionioB B CeNEKINHN pacTeHuid. [lonyuenue
MOHOKJIOHANbHBIX anmumeln. Mcnonb308anue MOHOKIOHAIbHBIX U NOTUKTOHANbHBIX aHmumen 8 Meouyure. ICKyCCTBEHHOE OTIOI0TBOpEHHE. PeKOHCTpYKITHS
SUILIEKJIETOK M KJIOHUPOBAaHUE )KUBOTHBIX. METO/1 TpaHCIIIaHTALMU JIEp KIETOK. TexHono2uu 0300posneHus, Kya1bmueupo8anus U MUKPOKIOHANbHO20
PASMHOMNCEHUSL CeNbCKOXO3AUCMBEHHbIX KYIbmyp. XPOMOCOMHAS U TeHHAs HHKeHepus. VICKyCCTBEeHHBIN CUHTE3 reHa M KOHCTPYHPOBAHHE PEKOMOMHAHTHBIX
JHK. Co3z0anue mpanceennuvix opeanusmos. JJoCTHREHUS U IEPCTIEKTUBBI XPOMOCOMHOW M TEHHOW MHXKEHEPUHU. DKOJIOTHIECKUE U ITHUECKUE TTPOOIEMBI
TeHHOU MHXXeHepun. Meaunuackue ouorexHonoruu. [loctrenomuas nudponas menununa. [IIIPanarnoctuka. MeTabonoMHBINH aHAIN3, T€HOIICHTPUYECKHIA
aHaJIN3 MPOTEOMa YeJIOBEKa ISl OIEHKH COCTOSTHUS €T0 370pOoBbs. VICIIoIb30BaHNe CTBOJIOBBIX KJIIETOK. TapreTHas Tepanus paka. 3D-OnonrkeHepust yis
pa3paboTku (HyHIaMEHTANIbHBIX OCHOB MEIUITMHCKUX TEXHOJOTHH, CO3/JaHMsI KOMIJIEKCHBIX TKaHEH COYeTaHHeM TEXHOJIOTHI TPEXMEPHOTO OMOTIPUHTHHTA U
ckaddonauara 1 perieHus 3a1a4d nepcoHaaTn3npoBaHHON MeauITMHBL. Co31aHie BEKTOPHBIX BAKITUH C IEJIbI0 00ecTieueHnss KOMOMHMPOBAHHOM 3aIIUTHI OT
Bo3Oynuteneit OPBU, ycranoBneHNE MOTEKYISIPHBIX MexaHI3MOB ¢ yHKIMoHUpoBanus PHK-cogepxamux BUpycoB, BBI3BIBAIOIINX 0CO00 OMAcHbBIE
3a00JIeBaHuUs YEeNIOBEKa U )KUBOTHBIX.

JdemMoHcTpanuu

Tabmump! u cxemsl: «VCronp30BaHNEe MUKPOOPTAHU3MOB B TIPOMBIIIUICHHOM MPOU3BOJICTBEY, «KiteTrounas nunxeHepus», «I eHHass HHXEHEPUS.
JlabopaTopnasi pa6ora «/3yueHne 00beKTOB OMOTEXHOIOTHI.



IIpakTnyeckas padora «IloayuyeHne MOJTOYHOKHUCIBIX IPOAYKTOBY.
JkcKkypeus «broTexHOI0rus — BayKHeHIIast IPOU3BOAUTENbHAS CUJIa COBPEMEHHOCTH (Ha OMOTEXHOJOTMUECKOE IPOU3BOJICTBO)».

TemaTn4eckoe IJIAHUPOBAHUE

B cooTBeTcTBHM ¢ y4eOHBIM IIAHOM CPEIHEro 0011ero oopa3zoBaHus MPoAOLKUTENbHOCTE yueOHnoro roga B ['BOY COILLI c. Crapoe EpmakoBo cocraBisier 34
HEJIeIH.

TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KonuyecTBo yacos
Ne ni/m HaumenoBanue pa3ie/ioB U TeM NPOrPaMMbl Beero Kourpoabubie IIpakTuyeckue JuiekTpoHHbIE (UG POBbIE)
padoThI padoThI o0pa3oBaTejbHbIe pecypchl

1 buoiorus kak Hayka 1

2 JKuBble cucTeMBI U UX U3YYCHHE 2

3 buosnorus xinerku 2 1 0.5

4 XuMHYecKasi OpraHu3alys KIeTKH 5

) Crpoenvnie u GyHKIUHU KICTKU 5

6 OOMeH BellecTB U MPEBpalleHHe YHEPTUN B KIIETKE 5 1 Bubmmorexa [TOK

7 HacnencTennas uadgopmanus u peaausanus e€ B 5 05 https://m.eds00.ru/7f413368
KJIETKE http://school-
JKU3HEHHBIN UKIT KIETKHA 6 1 1 collection.edu.ru/).
Crpoenue u GyHKIUU OPraHU3MOB 10 1.5 http://ebio.ru/

10 Pa3smHOkeHue u pa3BUTHE OPraHU3MOB 6 1.5 http://bio.1september.ru/urok/
['eneTnka — HayKa 0 HaCJIE€CTBEHHOCTU U http:/ld?vu-inf'naTOd'rU/

11 2 0.5 http://biology.ru/index.php
U3MEHYMBOCTH OPTaHU3MOB

12 3aKOHOMEPHOCTH HACJICICTBEHHOCTH 6 0,5

13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 5 1

14 ['eneTrka yemoBeka 3 1 0.5

15 Cenexuusi OpraHu3MoB 3 1

16 buoTtexHonorus u CHHTETHYECKass OMOTIOTHS 1



https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php

17 PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

12,5

IHOYPOYHOE IVTAHUPOBAHUE 10 KJIACC

Ne KosmuecTBo yacos
JlaTa
n/ Tema ypoka B KoHTpoabHbIe IIpakTHyeckue - JJeKTpoHHBIE HH(POBbIE
cero
I padoThI padoThI y o0pa3oBaTe/bHbIE Pecypchl

1 Buronorus kak KOMITJIEKCHAsE HAyKa M KaK 4acTh 1
COBPEMEHHOTO O0IIECTBA
JKuBble cucTEMBI M X CBOMCTBA
YpoBHEBast OpraHMU3aLs )KUBBIX CHCTEM
HcTopust OTKPBITHS U U3YYEHUS KIETKU. bubmiorexa IJOK

4 1 https://m.edso0.ru/7f413368
KonTponbhast pabora.

M 5 . http://school-
€TO/BI MOJIEKYJISIPHON M KJIIETOYHOMN collection.edu.ruf).
6uosioruu. [Ipaktuueckas padora «M3yuenue http://ebio.ru/
B p: .
METOJIOB KJIETOYHON OHOIOTHH .

5 eTozo eTouHOl Gromo 1 05 http://bio.1september.ru/urok/
(xpomatorpagus, snexTpodopes, http://djvu-inf.narod.ru/
AHPOEPEHIMATLHOS ICHTPHYTHPOBaHHE, http://biology.ru/index.php
[TLIP)»

5 XUMHUYECKUN COCTAB KIIETKU. MUHEpAIbHBIE 1
BEIIECTBA KJIETKU, X OMOJIOTHYEcKas poiib
Opranudeckre BeIecTBa KJIEeTKH — OEJKH.

. CoiicTBa, KnaccupuKanys U GyHKINUN OEIKOB. 1 0.5
JlaGopatopHnast pabota «O6HapyxeHue OenKoB '

C MOMOIIIbIO KAYECTBEHHBIX PEaKIHii»
8 Oprannueckue BEIecTBa KJIETKH — YTIICBOJIBI. 1
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OpFaHI/I‘-IeCKI/Ie BCIICCTBA KJICTKHW — JIMIINUABI

10

11

Hyxneunoseie kucnorsl. JIHK u PHK.
Jlaboparopnas pabota «Vccienoanue
HYKJIEMHOBBIX KHUCJIOT, BBIJICIICHHBIX U3 KJIETOK
Pa3IMYHBIX OPTaHU3MOBY

Crpoenue u pynkiuu ATO. Jlpyrue
Hykieosuarpudocdars (HTD)

0.5

12

CexBenupoBanue JIHK. Meroabl reHOMUKH,
TPaHCKPUIITOMUKH, IPOTEOMUKU. MeToabl
CTPYKTYpHOU Onosioruu

13

14

15

Tune! knerok. [Ipokapuornyeckas KieTka

CtpoeHue 3yKapuoTUYECKOM KIETKH.
[IpakTuueckas pabora «M3ydeHne cBONCTB
KJIETOYHOU MeMOpaHbl». [loBepXHOCTHBIH
anmnapart KJIeTKH

OpnHoMeMOpaHHbIE OPraHOU/ bl KJIIETKHU.

ITpakTryeckas padota «M3ydyeHue 1BUKEHUSA
LUTOIUIa3Mbl B PACTUTENIBHBIX KJIETKaX»

0.5

0.5

16

[TosryaBTOHOMHBIC OPTAHOUIBI KIICTKH:
MUTOXOHJIPHH, TIacTU Il JlabopaTopHas
pabota «VccnenoBaHue mia3Moim3a u
JIETINIa3MOJIM3a B PACTUTENBHBIX KIETKAX)

0.5

17

18

19

Hemem0OpanHnbie opranon il kiietku. CTpoeHue
1 QYHKIUH siipa

CpaBHuTENbHAS XapaKTEPUCTHKA KIETOK
sykapHot. JlabopaTtopHas pabora «3yuenue
CTPOEHHMSI KJIIETOK PAa3IMYHBIX OPTaHU3MOBY»

ACCUMMIISLIS U UCCUMMIISALIUS — JIBE
CTOpOHBI MeTabonu3Ma. Turmsl ooOMeHa
BemiecTB. JlabopaTopHas pabdora «M3yuenue
KaTaJIMTUYECKON aKTUBHOCTH (PepMEHTOB (Ha

0.5

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/7f413368

http://school-
collection.edu.ru/).

http://ebio.ru/
http://bio.1september.ru/urok/
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IIpUMepe aMuJIa3bl WIK KaTajaa3bl)»

20

21

22

23

DepMEHTATUBHBIN XapaKTep peaKLmil
KJIETOYHOT0 MeTabonu3ma. JlabopaTopHas
pabora «3yueHnue hepMEeHTATUBHOTO
paciieryieHus epoKCHIa BOJOPOIa B
PACTHTENBHBIX M )KUBOTHBIX KJIETKax». bemku-
aKTHBATOPBI U OETKU-UHTHOUTOPHI

ABTOTpO(HBIN TUIT OOMEHA BEIICCTB.
dortocunte3. Xemocunte3. JlaboparopHas
pabota «CpaBHeHHE TIPOIIECCOB (DOTOCHHTE3A U
XEMOCHHTE3a»

AHa’poOHbIe OpraHu3Mbl. Buabl 6pokeHus.
Jlaboparopnas pabota «CpaBHEHHUE MPOIIECCOB
OpO’KEHUS U JABIXaHUS»

AspoOHBIE OpraHU3Mbl. JTaIbI
HHEPreTUYecKoro ooMeHa. DHeprus
MeMOpPaHHOTr0 rpajueHTa NpoToHoB. CHHTE3
AT®: pabora nporoHHON AT®-cuHTa3b!1

0.5

0.5

24

Peakuuu marpuunoro cuatesa. TpaHnckpumnus
— Marpuussbiil cuare3 PHK

25

26

27

28

Tpaucnsauus u e€ stansl. KoaupoBanue
aMUHOKHCIIOT. Posib prbocoM B GrocuHTE3E
OeJika

Opranuszanus reHomMa y IpoKapuoT 1
9yKapuoT. MoJIeKysIpHbIE MEXaHU3MBbI
HKCIPECCUH F'€HOB Y D YKapHOT

Bupycsl — BHeKJIeTOUHBIE (POPMBI KU3HU U
obnuratHele napa3uTsl. [IpakTiuueckas pabota
«Co3nanue Mozienu BUpyca». BupycHele
3a00JIeBaHUs YeJIOBEKa, )KUBOTHBIX, PACTEHUI

HanorexHomoruu B OMOJIOTHH U MCIUIIMHC

0.5

bubmuorexa [JOK
https://m.edsoo.ru/7f413368

http://school-
collection.edu.ru/).
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29

30

31

32

JKu3HEeHHbIN UK KJIeTKU. MaTpu4HbIid CUHTE3
JTHK

Xpomocomel. JTaboparopHas paboTa
«M3yueHne XxpoMOCOM Ha rOTOBBIX
MUKpompenaparax». JleneHue KIeTku — MHUTO3

Tume! keTok. KapruoknHes ¥ IUTOKHHE3.
Jlaboparopnas pabora «Habmronenne MuTo3a B
KJIETKaX KOHYHMKA KOPEIKa Jiyka (Ha TOTOBBIX
MUKpOIpernapaTax)»

PCFYJIFIHI/IFI KHU3HCHHOI'O IUKJIa KJICTOK.
OpraHI/ISM KaK ¢IUMHOC 1ICJII0C

0.5

0.5

33

34

35

Txanu pacrenuii. JlJaboparopuas padbora
«M3ydeHne TKaHEN paCTEHUI»

TkaHM )KUBOTHBIX U YesoBeka. JJabopaTopHas
pabota «/3ydyeHue TkaHel JKUBOTHBIX»

Opransl. Cucremsl opraHos. JlaboparopHas

pabota «/3ydyeHue opraHoB [[BETKOBOTO
pacTeHus»

0.5

0.5

0.5

36

37

38

Ormopa Tena opranu3MoB. J|Bmkenune
OpPraHu3MOB.

[Tutanue opranu3zMoB. [IuTanne Mo3BOHOYHBIX
JKNBOTHBIX. HI/IHICBapI/ITCJ'II)HaSI CUCTEMa
YeJIoBeKa

Z[LIX&HI/IC OpTaHHU3MOB. I[BIXaHI/Ie IO3BOHOYHBIX
KHMBOTHBIX W YCJIOBCKaA

39

TpaHcnopT BEIECTB y OpraHU3MOB.
KpoBeHocHas cucteMa mo3BOHOYHBIX
YKUBOTHBIX U YEJIOBEKA

40

Brinenenue y opranu3moB. 3amura y
opranu3moB. IMMyHHas cucTeMa 4yeoBeKa

bu6mmorexa [IOK
https://m.edsoo.ru/7f413368

http://school-
collection.edu.ru/).
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41

PazgpakxuMocTh U peryssnus y OpraHu3MoB.
I'ymopasibHast peryisanus U SHI0KpUHHAs
CUCTEMA )KMBOTHBIX U YEJIOBEKA

42

43

44

®opmbl pa3sMHOKEHUs1 opraHu3MoB. [lomosoe
pa3MHO)XeHue. Melio3

I"ameTorenes. OOpazoBaHHe U pa3BUTHE
MOJIOBBIX KJeToK. JlabopaTopHas pabota
«M3yueHne cTpoeHus MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpenapaTax»

NHnuBuayansHOE pa3BUTHE OPraHU3MOB —

OHTOI'CHC3. 33.1(.]'[21,[[[(21 OpraHoB U TKaHEeH U3
3apOAbIIICBLIX JINCTKOB

0.5

45

Poct u pa3zButue xuBoTHbIX. JlabopaTopHas
pa60Ta «BpIsIBIIEHME TPU3HAKOB CXOJICTBA
3apoAbIlIEH TO3BOHOYHBIX )KMBOTHBIX

0.5

46

47

48

49

PasmMHOXEeHME U pa3BUTHE PACTEHUM.
Jlabopartopnast pabota «CTpoeHue opraHoB
Pa3MHOXKEHHUS BBICIINX PACTCHUI

HcTopusi cTaHOBIEHUS U Pa3BUTHS TEHETUKH
Kak Haykd. OCHOBHBIE TIOHATHUS U CUMBOJIBI
reHetuku. JlabopatopHas pabora «JIpo3zoduna
KaK 00BEKT T€HETUYECKUX UCCIEIOBAHUI

3aKOHOMEPHOCTH HACJIEN0BaHUS IPU3HAKOB.
Monorubpunnoe ckpenuBanue. [lpaktnueckas
pabota "M3ydyeHue pe3ynbTaToB
MOHOTHOPUIAHOTO CKPEIIUBAHUS Y IPO30(UIb!"
[{uTonoruyeckre OCHOBBI MOHOTHOPHIHOTO

CKpEILMBAaHUA. AHANIU3UPYIOLIEe
ckpemuBanue. HemonHoe noMuHupoBanue

0.5

0.5

0.5

50

Jurubpunnoe ckpemubanue. [IpakTiudeckas
pabota «/3ydyeHue pe3ynbTaToB AUTHOPHUIHOTO

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/7f413368
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CKpEUIMBaHUA y APO30(UIBI»

51

52

I_II/ITOJ'IOFI/ILICCKI/IC OCHOBBI I[I/IFI/I6pI/I,I[HOFO
CKpC€IIMBaHM. CHCHHCHHOC HacCJI€J0BaHUC
IIPU3HAKOB

XpOMOCOMHAsl TEOpUsl HACJIEICTBEHHOCTU

53

54

55

56

I'eneruka noma. I'eHOTHI KaK 1I€JI0CTHAS
cucreMa ['eHeTU4eCKUI KOHTPOJIb Pa3BUTH
pacTeHUH, KUBOTHBIX U YEJIOBEKA

H3meHunBOCTh MPU3HAKOB. Buibl
M3MEHYMBOCTH. MouduKarmoHHas
U3MEHYUBOCTH

BapuanoHHBIH psg ¥ BapuallMOHHAs KpUBasl.
JlaGopatopHas pabota «/ccnenoBanue
3aKOHOMEPHOCTEN MOJUPHUKAIIMOHHON
U3MEHUUBOCTH. [locTpoeHne BapuallMOHHOTO
psiia ¥ BapuallMOHHOW KPHUBOW»

I'enHoTHIIMYECKAsd U3MEHUUBOCTb.
KomOnHaTnBHAS H3MEHYHBOCTD

0.5

57

MyTanroHHasi U3MEHUYHUBOCTh. [IpakTrueckas
pabora «MyTtamuu y apo30Quibl (Ha TOTOBBIX
MUKpOTIpenaparax)»

0.5

58

59

60

3aKOHOMEPHOCTH MYTAI[IOHHOTO IIPOLIEcca.
ONUreHeTuKa U SIUT€HOMHUKA.

I'eneTnka yemoBeka. HpaKTI/I‘-IeCKaSI pa60Ta
«CocTaBlieHUE B aHAIIN3 pO,Z[OCJ'IOBHOfI».
MeToapl MEIULIMHCKOM I€HETHUKH. 3HaucHUE
M€,ZII/IIII/IHCKOI71 TCHCTUKHA B IPCAOTBpAICHUN U
JICUEHUH I'eHEeTHYECKUX 3a00JIeBaHMI YeIoBEeKa

OCHOBHbBIC TOHATHUS cenekuuu. MeTopl

CeNeKIIMOHHON paboTel. JlabopaTopHas pabora
«M3ydyeHnue copToB KyIbTYPHBIX PaCTCHUHN U

0.5

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/7f413368
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nopoa AOMAIIHUX KUBOTHBIX»

IIOCTPI)KCHI/I?I CCIICKIINHU paCTeHI/Iﬁ " ) KMBOTHBIX.

bubmuorexa [JOK

61 1 0.5 :
I[IpakTryeckas pabora «[IpuBMBKa pacTEeHUIN» https://m.edsoo.ru/7f413368
BHOTEXHOIOrUs KaK HayKa ¥ OTpacib hit '//S_ChOOI_
collection.edu.ru/).
62 npousBojacTBa. [IpakTuueckas pabora 1 ]
http://ebio.ru/
«M3ydeHne 00bEKTOB OMOTEXHOJIOTHI i
o 5 http://bio.1september.ru/urok/
63 ; CHOBHBIC HAIPABJICHUSI CHHTETUYECKON 1 http://djvu-inf.narod.ru/
HOTIOTHH. http://biology.ru/index.php
64 XpOMOCOMHAsI U TeHHAsI HHKCHEPHSI. 1
MenuiuHcKie OMOTEXHOIOTHH
65 .
7 O06001eHne 3HaHMI 3
68 | MtoroBslil ypok
BIIEE KOJIMYECTBO HACOB I1
OBII] O CTBO YACOBIIO 68 135

I[TPOTPAMME
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TEMATHUYECKOE IINTAHUPOBAHHUE

HaumeHoBaHue pa3iesioB U TeM

KoauuecTBO 4acoB

11 KUIIACC

JaekTpoHHbIe (HU(pPOBbHIE)

Ne /i Konrpouabusie IIpakruueckue
NMPOrpaMMblI Bcero o0pa3oBaTebHbIE PeCypChl
padoThI padoThI

1 3apoxIeHUE U Pa3BUTHE IBOIOIIMOHHBIX 4
MPEJICTAaBICHUI B OMOJIOTUI

2 MukposBoroIus 1 e€ pe3ybTaThl 14 2

3 MaxpodBOJIOIHS U €€ Pe3yIbTaThl 6

4 [TporcxoxkaeHNE U Pa3BUTHE )KU3HU HA 15 15 BuGmiorexa LIOK
3emre https://m.eds00.ru/7f413368

5 [IpoucxoxaeHue yenoBeKa — aHTPOIOTEHES 10 1 http://school-
DKOJIOTHsI — HayKa O B3aUMOOTHOIICHHX collection.edu.ru/).

6 OpPraHU3MOB M HAJIOPTaHU3MEHHBIX CHCTEM 3 0.5 http://ebio.ru/
C OKpYXKaroIeH cpeioit http://bio.1september.ru/urok/
Oprauusmbl ¥ cpejia OOUTaHuUS 15 http://djvu-inf.narod.ru/
DKOJIOTHS BUJIOB U TOMYJISAIIUN 0.5 http:/biology.ru/index.php

9 DKosorus cooduiecTB. JKOJIOTHYeCcKre 12 05
CHCTEMBI

10 buocdepa — riobaibHas SKocUCTEMA 6

11 YenoBek U OKpysKarolas cpeja 6

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5
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Y4eOHO-TeMaTHUYeCKOe IJIAHUPOBaHMe 10 Ouosiorum 11 kiaacce (yriy0a€éHHbI YPOBEHb)

KoaunuecTBO 4acoB

DJIEeKTPOHHbBIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchl

Ne Hara
/i Tema ypoka Beero KoHTpoJibHBI IIpakTuyeckue A —
e padoThbl padoThI
1 OpomormonHas teopus Y. Jlappuna. 1
9 JIBrKyIIME CHIIBI 3BOJIIOLIMY BUIOB 110 Y. 1
HapBuny
3 Bbopn0a 3a cyiecTBoBaHMEe, €CTECTBEHHBIN U 1
HCKYCCTBEHHBIH 0TOOP
4 BxomHast koHTpOsIbHAs paboTa 1 1
dopMupoBaHUEe CHHTETUYECKON Teopuu
5 HBOJIIOIMH. DTaIbl 3BOIOLMOHHOTO ITpoIecca: 1
MHUKPOAIBOJIIOIHS 1 MaKPOIBOIFOIIHS
6 [Tomynsitust — sJeMeHTapHas eIMHUIA 1
HBOJIIOLUH
3aKoH reHeTUyecKoro pasHoBecus Jx. Xapau,
; B. BaitnGepra. JlaboparopHas paboTa 1 05
«BbIsiBI€HNE U3MEHUYUBOCTH Y 0c00€H 01HOTO '
BUJIA»
8 DneMeHTapHbIe (PaKTOPHI HIBOJTFOIUH. 1
9 O ekt ocnoparens. dpdexrt 1
OYTBUIOYHOT'O TOPJIBIIIKA
10 Murpanyu. 3050y momyJIsyii: 1
reorpaduueckas, buonoruaeckas
1 EctecTBeHHbII 0TOOP — HaNpaBISIOMIMMA 1
(baxTOp SBOJIIOLIUH.
12 ITosoBoit 0TOOP 1

bubmuoreka [{OK
https://m.edsoo.ru/7f4
13368

http://school-
collection.edu.ru/).

http://ebio.ru/
http://bio.1septemb
er.ru/urok/
http://djvu-
inf.narod.ru/
http://biology.ru/in

dex.php
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[TprcrnocoOaeHHOCTh OPTraHU3MOB KaK pPe3yJibTaT
MUKpo3BoIroIuu. Jlaboparopuas padota

3 «3yuenue apoMopdo30B U UAUOATANTALNH Y 05
pacTeHU U )KUBOTHBIX
[Tpumeps! mpuCTIOCOOICHHUH Y OpPraHU3MOB:

Mophooruueckue, GU3N0IOTUIECKHE,

14 OMOXMMHUYECKHE, TOBEICHYECKUE. 05
JlaboparopHas padota «lIpucnocobnenus '
OpPraHU3MOB M UX OTHOCHUTEJIbHAs
1EJI1eCO000Pa3HOCTh)»

Bun, ero xpurepuu u ctpykrypa. JlaboparopHas

15 pabota «CpaBHEHUE BUIOB IO 0.5
MOP(}OIOTHUECKOMY KPUTEPHIO)

16 CrpykTtypa BUA.

17 Bunoo6pa3oBanue kak pe3ynbTar
MUKPO3BOIIOIUU

18 CBs13b MUKPOIBOJIIOIUH U SITHIEMHOJIOTUN

19 MakponsBosrorus. [TaneoHTonornueckue MeTo bl
U3y4EHHSI SBOITIOLIUT

20 buoreorpaguyeckrue MeToabl U3y4eHUs
9BOJIIOLIUH.

51 OMOPHOIOTrMYECKHE U CPABHUTEIBHO-

MOP(OJIOTHUECKUE METO Bl U3YUEHHSI SBOJTIOLIUT

- MonekyasipHO-TeHeTHYeCKHEe, ONOXUMHUYECKUE U
MaTeMaTHYECKUE METO/IbI U3YUEHHSI SBOITIOIINT

23 O0111e 3aKOHOMEPHOCTH YBOJIIOIUH.

24 AnantuBHas paauaus. HepaBHOMEpHOCTb
TEMITOB DBOJFOIIH

25 Hayd4HbIe THIIOTE3BI POMCXOXKACHUS KU3HU HA

bu6nuoreka [IOK
https://m.edsoo.ru/7f4
13368

http://school-
collection.edu.ru/).

http://ebio.ru/
http://bio.1septemb
er.ru/urok/
http://djvu-
inf.narod.ru/
http://biology.ru/in

dex.php
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3emite.

I[OHay‘{HBIC IMPEACTABJICHUA O 3apOXKIACHHUN

26
JKU3HU.

27 OCHOBHBIE 3Tanbl HEOPraHUYECKOW IBOJIOLINH.

28 I'unoressl 3apoKaeHUS KUZHU
Uctopus 3emiin 1 METO/IbI €€ U3YUCHUS.

29 JlaboparopHas pabota «3ydyeHue u onucanue 0.5
HCKOIIA€MbIX OCTATKOB JIPEBHUX OPTraHU3MOBY

30 HauanbHbie 3Tansl OpraHuyecKoi IBOITIOLMUH.

31 OBOJIIOLMS HYKapUOT
OCHOBHBIE 3TaIlbl 3BOJIIOLUU PACTUTEIILHOTO

3 mupa. [Ipaktuaeckas pabora «3ydyenue 05
0COOCHHOCTEH CTPOCHUS PACTEHUN Pa3HBIX '
OTJIETIOB)

33 OCHOBHBIE 3TaIlbl 3BOJIIOLUH )KUBOTHOTO MHpA. 0.5
OBoronus )KUBOTHOr0 Mupa. [Ipaktuyeckas

34 pabota «M3ydyeHre ocoOeHHOCTEN CTPOSHUS
MIO3BOHOYHBIX KHUBOTHBIX)

35 Pa3BuTue *)u3HM Ha 3eMIie 10 ApaM U MEPUOJIaM.

36 MaccoBble BBIMUpPaHUSI — 3KOJIOTHYECKUE
KPHU3HUCHI NTPOLLIOTrO

37 CoBpeMeHHBIH KOJIOTUYECKUI KPU3HUC, ET0
OCOOEHHOCTH.

38 CoBpeMeHHas cucTeMa OpraHu4eckoro

bubnunoreka LIOK
https://m.edsoo.ru/7f
413368

http://school-
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http://ebio.ru/
http://bio.1septemb
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http://djvu-
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http://biology.ru/in

dex.php
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IPOLIOTO

OCHOBHBIE CHCTEMaTHUECKHIE I'pyHIIbl

39 1
OpraHU3MOB
40 AHTpOIIOJIOTHS — HayKa O YEJIOBEKE. 1
A1 Pa3zButure npeacTaBieHui 0 MPOUCXOKIACHUHI 1
YeJI0BeKa.
MecTo uenoBeka B CHCTEME OPTaHHUIECKOTO
42 mupa. JJaboparopnas padora «3yueHue 1 05
0COOEHHOCTEH CTpOEHHS CKelleTa YeJIOBEKa,
CBSI3aHHBIX C MPSIMOXOKICHUEM) Butnorexa LIOK
43 JBHoKyIME CUIIBI aHTPOIIOrEHE3a. 1 https://m.edso0.ru/7f4
44 CooTHOIIIEHNE ONOJIOTNYECKUX U COLMAIbHBIX 1 13368
(bakTOpPOB B aHTPOITOTEHE3E http://school-
45 OCHOBHBIE CTaJM1 aHTPOIIOI'eHE3a 1 CO||eCti0_n-edU-l’U/ ).
[TaneoreneTrka v majeoreHOMHKA. http://ebio.ru/
http://bio.1septemb
46 DBOIIOIYS COBPEMEHHOTO YEJIOBEKA 1 0.5 er.ru/urok/
http://djvu-
inf.narod.ru/
47 KonTponbnas pabota 1 http:/biology.ru/in
Yenoseueckue pachl. [Ipaktuueckas padora dex.php
48 «/3ydeHne 3K0I0rHUeCKUX aaanTaiuil
YeIIOBEKa»
49 MexIuCIUIIITMHAPHBIE METO/IbI AaHTPOIIOJIOTUN
50 3apokIeHUE U Pa3BUTHE YKOJIOTHH. 0.5
Mertons! skonorun. JlaboparopHas pabota
51 «M3yueHne MEeTOZ0B IKOJIOTHIECKHIX 1
HCCIICIOBAHHI»
52 3HaueHUE KOJOTUYECKUX 3HAHUUN JIs YeNIOBEKa. 1
53 Oxonorudeckue GpakTopsl 1
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Abuotnueckue paxkropsl. CBeT Kak
sKkosioruueckuii pakrop. JlaboparopHas padora

54 N 1 0.5 bubnunorexa LIOK
«BoIsiBIIeHUE TIPUCTTOCOOJICHU OPTaHU3MOB K
BIISHIO CBETaY https://m.edsoo.ru/7f4

13368
Abuotnueckue (axropsl. Temneparypa kak http://school-

55 skosiornueckuii pakrop. JlaboparopHas padora 1 05 collection.edu.ru/).
«BoIsBIIeHUE TIPUCTTOCOOJICHU OPTaHI3MOB K http://ebio.ru/
BIIMSTHUIO TEMIIEPATYPhI» http://bio.1septemb
Abuotnueckue (hakTopbl. BiakHOCTh Kak er.ru/urok/

56 sKkoJioruueckuii pakrop. Jlaboparopuast padora 1 05 http://djvu-
«AHATOMHUYECKHE 0COOCHHOCTH pacTeHU 13 inf.narod.ru/
Pa3HBIX MECT OOUTAHHS http://biology.ru/in

57 Cpebl 0OMTaHUS! OPraHU3MOB. 1 dex.php

58 buosiornueckue puTMbl 1

59 Xuznennrie GopMbI OpraHN3MOB 1

60 buotnueckue pakTopsi. 1

61 3HaueHne OMOTUUECKUX B3aUMOIEUCTBUI I 1
CYIIIECTBOBAHHS OPTaHNU3MOB B CpeJie OOUTaHUS

62 DKONIOTUYECKUE XaPAKTEPUCTUKU MOMYIISIINH. 1
OcHOBHBIE TTOKa3aTeNN MOMYJISAIINN:

63 YHCIEHHOCTD, TUIOTHOCTh, BO3PACTHAs U MOJIOBAs 1
CTPYKTypa
OCHOBHBIE TIOKA3aTEIIN TOMYJISIIHHN:

64 POXKIaeMOCTh, PUPOCT, TEMIT POCTa, 1
CMEPTHOCTh, MUTPAIIUU

65 DKOJIOrMYecKasi CTPYKTypa NOMYJISLANA 1

66 JlnHamuKa MOMyISIUU U €€ PeryIIsIus 1

7 KpuBbie pocta YHCICHHOCTH TOMYJISAIINH. 1
KpuBbie BEKMBaHUS

68 Dkonoruyeckas Huia Bujaa. JlaboparopHas 1 0.5
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paborta «IIpucnocobneHus: CeMsiH paCTeHUN K

paccesieHuIo»
69 Bup xak cucrema nonyssiui
20 3aKOHOMEPHOCTH MOBEJEHUS U MUTPALIUI
YKUBOTHBIX
71 Coo011ecTBO OpraHu3MoB — OUOIICHO3. Bu6mmoreka LIOK
72 DKocucrema Kak OTKpbITasi cucTeMa https://m.edsoo.ru/7f4
73 KpyroBopot BeliecTB 1 MOTOK 3HEPTUU B %??//school-
9KOCUCTEME ALD./1SCNOOL- -
74 OCHOBHBIE IOKA3aTENIN DKOCHCTEMBI CO”eCtIO.n edu.ru).
http://ebio.ru/
75 DKOJIOTUYECKUE MUPAMUJIBI. hitp://bio.1septemb
76 N3menenus cooO1iecTB — CyKIECCUU er.ru/urok/
- [TpupoaHbie 3KOCHCTEMBI. DKOCUCTEMBI 03€p U http://djvu-
peK. DKOCHCTEMbI MOPEH M OKEaHOB inf.narod.ru/
78 [IpupoaHble 3K0CUCTEMBI. DKOCUCTEMBI TYHAP, http://biology.ru/in
JIECOB, CTETEH, MyCThIHb dex.php
79 AHTPOITOTEHHBIC YKOCUCTEMBI. 0.5
80 Ypb6oskocucremsl. [IpakTuueckas pabora
«M3yuenue u onucanue ypoo3KoCUCTEMBI»
81 3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX
B3aMMOJEICTBUI OPraHU3MOB B DKOCHCTEMAX
MexaHn3MBbl BO3AECUCTBUS 3arpsi3HEHUHN pa3HbIX
82 TUIIOB Ha CyOOpraHW3MEHHOM, OPTaHU3MEHHOM,
HOMYJISIIMOHHOM U 9KOCUCTEMHOM YPOBHSX
83 buocdepa — obmennanerapHas 0607109Ka
3emiu.
84 VYuenue B. U. Bepnanckoro o 6uocdepe.
85 3aKOHOMEPHOCTH CYIIECTBOBaHUS Orochepsl
86 KpyroBopoTs! BemecTB 1 6MOre0OXUMHUYECKUE
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UKIBI

3oHanbHOCTH OMocdepbl. OCHOBHBIC OHOMBI

87
CyIIN.

88 YcroitunBocTh OUOChEpHI.

89 OKOJIOTUYECKUE KPU3UCHI U UX TIPUYUHBI

90 BoszneiicTBue yenoBeka Ha Ouocdepy.

91 AHTpPONIOT€HHOE BO3/ICHCTBUE HA PACTUTEIbHBIM
Y )KUBOTHBIN MUP

92 OxpaHa npupoibl.

93 OCHOBHBIE TIPUHITUITBI YCTOMYHUBOTO PA3BUTHUS
YeJIOBEYECTBA U IPUPOJIBI.
PanmonansHoe IpUpOAOIOIH30BAHUE U

94 COXpaHEeHHE OMOJIOTrMYECKOro pa3Ho0Opasus
3emnun

95 HToroBast KOHTpOJIbHAsA paboTa
O600menue mo Teme «MUKPOIBOIIONHUS U €€

96 pe3ynbTaThly, «MaKpOo3BOIIOLHUS U €€
pe3ynbTaThD)

97 O6006menue o Teme «IIpoucxoxaeHue u
pa3BHUTHE KU3HU HA 3EMJIIE»

03 O606menne o teme «IIpoucxoxeHue
YeJIOBEKa — AaHTPOTIOTEHE3

99 O06o0menue mo Teme «IKOJIOTHS — HayKa O
B3aUMOOTHOUIEHUSX OPTraHU3MOB)

100 O6006menue mo Teme «OpraHu3Mbl U Cpejia

oOuTaHUI»

bubnunoreka LIOK
https://m.edsoo.ru/7f4
13368
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er.ru/urok/
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dex.php
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0O0001eHUE 10 TeME «DKOJIOTUs BUIOB U

101 . 1
TIOTTYJISIIIHIA
102 O6o06menue o Teme «buocdepa — rimodanpHas 1
IKOCHCTEMAY
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 7.5

YYEBHO-METOJINYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOT'O ITPOLLECCA

OBA3ATEJIbHBIE YUEBHBIE MATEPUAJIBI 1JI1 YUEHUKA
* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u npyrue; non penakuueit [laceunuka B.B., Akunonepnoe o61iectso
«M3natenbcTBO «IIpocBemieHue»
* buonorus, 11 knace/ [Naceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u npyrue; non penakuueit [laceunuka B.B., Akunonepnoe o61iectso
«M3natenbcTBO «IIpocBemieHue»
* buonorus. buonornyeckue cucremsr u npomueccel, 10 kmace/ Tepemos A.B., IlerpocoBa P.A., O0miecTBo ¢ orpaHu4eHHON 0TBETCTBEHHOCTHIO0 «MOL]
MHEMO3UWHA»
* buosnorus. bruonornyeckue cucremsl u npomeccsl, 11 kmace/ Tepemos A.B., IlerpocoBa P.A., O0miecTBO ¢ orpaHu4eHHON 0TBETCTBEHHOCTHIO0 «MOL]
MHEMO3HWHA»
* buonorus. O6mias 6uonorus, 10 knace/ 3axapos B.b., MamonToB C.I'., Conun H.U., 3axaposa E.T.; mon penakuueii 3axaposa B.b., O6miecTtBo ¢
OTPaHUYEHHON OTBETCTBEHHOCTHIO «/IPODA»; AkimonepHoe obmiectBo «M3aarenscTBo «IIpocBerienner
* buonorus. O6mias 6uonorus, 11 kmace/ 3axapos B.b., MamonToB C.I'., Conun H.U., 3axaposa E.T.; non penakuueit 3axaposa B.b., O6mecTBo ¢
OTPaHUYEHHON OTBETCTBEHHOCTHIO «/IPODA»; AkimonepHoe obmiectBo «M3aarenscTBo «IIpocBerienner
METOIMNYECKHNE MATEPUAJIBI IJIA YUUTEJIA
[Iporpamma: IIporpamma o Guosoruu A o01eo0pa3oBaTeabHbIX MKOI (cOopHUK bronorus. Paboune nporpammsl. [lpenmeTrHas muHus yueOHUKOB
«JIunus xxuznamy». 10—11 kmaccer: yue6. mocodue ais 001eoopa3oBaTeIbHBIX. Opranu3aiuii: 6a3oselil ypoBeHs / B. B. [Taceunux, I'. T'. [lIBeros, T. M.
EdumoBa. — M. : [IpocBemienne

4. http://obrnadzor.gov.ru/ — ®enepanpHas ciryxba 1Mo Haa30py B chepe

00pa30BaHUs U HAYKU.

Hnmepnem-pecypcei 5. www.fipi.ru — ®enepaabHblii HHCTUTYT MEJarorHYeCKUX U3MEPeHUI
1. https://edu.gov.ru/ — caiitr Munnpocsenienus PO. (DUIIN)

2. https://edsoo.ru/ — Caiit «Exunoe coaepxanue o0IIero oopasoBaHus».
3. http://samregion.edu.ru — caiit MuHHCTEpCTBa 00pa30BaHUS U HAYKH
Camapckoii o0nacTH.

6. https://edsoo.ru/constructor/ — Korctpykrop pabouymx mporpamm.
7. http://lwww.prosv.ru — caiit uzgarenscra «IIpocserieHue.
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