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HOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke TporpaMMbl TO OHOJIOTHH TEOPETHUYECKYIO OCHOBY JIJIS
OTIpEJICIICHHsI TOAX0A0B K (OPMUPOBAHUIO COJEpKaHHMS YYEOHOrO MpeaMeTa
«buonoruss» cocraBwIM: KoHUeNnTyaidbHble monoxkeHus PIrOC COO o
B3aMMOOOYCIIOBJICHHOCTH  IICJICH, COJEP)KaHUs, PpPE3yJbTaTOB OOY4YCHUS W
TpeOOBaHUI K YPOBHIO MTOJITOTOBKHU BBIITYCKHUKOB, TTOJIOKCHHS 00 OOITUX TENIIX U
MPUHIMIAX, XapaKTEPU3YIONIUX COBPEMEHHOE COCTOSHHUE CHCTEMBI CPEIHETO
obOmero o6OpasoBanust B Poccuiickoit ®eneparuu, a Takke MOJOXKEHHUS O
cneruuke OMoIoTHH, € 3HAYCHUH B TTO3HAHUU JKMBOW TIPUPOBI U 00CCTIICUCHHUH
CYIIIECTBOBAHUS YeJIOBEYECKOTO 0OImIecTBa. COIIaCHO Ha3BaHHBIM TOJIOKCHHSIM,
OTIpeJICIICHBl OCHOBHBIE (DYHKIIMH IMPOTPAMMBI TI0 OMOJIOTHH H €€ CTPYKTYpa.

[Iporpamma 1o Owuonoruum AaéT NpelcTaBiIeHUE O I1eniaXx, o0 obuiei
CTpaTeruu OOy4YeHUsS, BOCIHMTAHHMS W Pa3BUTHA OOYYAIOIIMXCS CPEJICTBAMHM
yueOHoro mpeamera «buomorusi», omnpenenser o00sS3aTeNbHOE MPEIMETHOE
collepKaHHe, €ro CTPYKTypy, pachpelelieHue Io pasjeiaM U Temaw,
PEKOMEHYEMYIO TTOCIICIOBATEIbHOCTh U3YYCHHS y4eOHOTO MaTepuaja ¢ y4eTom
MEXIPEIMETHBIX W BHYTPUIIPEIAMETHBIX CBS3€H, JIOTMKH 00pa30BaTEIbHOIO
npolecca, BO3pacTHBIX 0COOEHHOCTEH 00yUaronuxcs.

B nporpamvMe mo OHONIOTMHM TakXe YYUTHIBAIOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JINYHOCTHBIM, METAIlPEAMETHBIM M TPEIMETHBIM pe3yJibTaTaM
oOydeHus B (OPMUPOBAHMM OCHOBHBIX BHJOB Yy4eOHO-IO3HABATEIbHOU
NeATeIIbHOCTH/YUEOHBIX JCHCTBUIM OOYYaIOMIMXCS IO OCBOCHHUIO COACPIKAHUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonorun (10—11 kmaccel, 6a30BbIl ypOBEHB) pean30BaH
NPUHIIMIT TPEEeMCTBEHHOCTH B HW3Y4Y€HUW OWOJIOrMu, Ojarojapss 4emy B Hei
MPOCMATPUBAETCA HANPABICHHOCTh HAa pPa3BUTHE 3HAHUH, CBSI3aHHBIX C
dbopmMupoBaHuEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PECHMUS, [IEHHOCTHBIX
OpHEHTAIU{ JIMYHOCTH, SKOJOTHIECKOTO MBIIUICHHUS, PEJCTABICHUN O 3J0POBOM
oOpa3e XU3HM U OEpeKHBIM OTHOIIECHHUEM K OKpYKAIOIIeH NPHUPOTHON cpene.
[ToaToMy Hapsimy ¢ m3ydeHHEeM OOIIEOMOTOTHYECKUX TEOPHH, a TaKkKe 3HAHHUH O
CTPOEHUH JKUBBIX CUCTEM PA3HOTO PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIONIUX B
HUX TPOIIECCOB B MPOTpaMMe MO OMOJIOTHH YAEIEHO BHHUMAaHHE HCIIOIh30BAHUIO
MOJIYYCHHBIX 3HAHWI B TOBCEAHEBHOM KU3HU JUIsI PEIICHUS IPUKIAAHBIX 3a/1a4, B
TOM d4HCIe: MPOPUIAKTUKN HACJICJACTBEHHBIX 3a00J€BaHUN UYEOBEKA, MEIHKO-
TCHETHYECKOTO KOHCYJIBTUPOBAHUSA, 000CHOBaHUS IKOJIOTUIECKHU
IEJIeCO00Pa3HOTO TOBENCHUS B OKPYXKAIOMICH NPUPOTHON cpene, aHanmm3a
BIIUSTHUSL XO3SUCTBEHHOUN NESITEIHHOCTH YEJIOBEKa HA COCTOSHUE MPHUPOIHBIX H
MCKYCCTBEHHBIX DKOCUCTEM. Y CHIICHHE BHUMAHUS K MIPUKJIATHON HATIPABICHHOCTH
yueOHOro mpenmera «buonorus» mpoauKTOBAHO HEOOXOIUMOCTHIO 0OecCTICUeHUs



YCIIOBUM JJIS PEIICHUS] OJHOM M3 aKTyaJdbHBIX 3aJ1ay MIKOJbHOTO OHMOJIOIMYECKOro
oOpa3oBaHusA, KoTOopas mpexanonaraer (GopMupoBaHHe Yy  OOydaroUIuxcs
CIOCOOHOCTH aJlaliTUPOBAThC K M3MEHEHHSM JUHAMUYHO Pa3BUBAIOLIEIOC
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpenHero o0Omero o0Opa3oBaHMs 3aHUMAET BaXKHOE
Mecto. OnHa obOecnieunBaeT (OpPMHUPOBAHUE Yy OOYUYAIOIIUXCS MPEICTABICHUM O
HAay4YHOU KapTHHE MHpa, pacIIUpseT U 000OIIaeT 3HaAHUS O XKUBOHM mpupoje, eé
OTJIUYUTENIbHBIX MPU3HAKaX — YpPOBHEBOW OpraHM3allMd WU 3BOJIIOIMH, CO3IAET
yCIOBUS  JUJIsi:  TO3HAHMUA  3aKOHOB  JKMBOM  IpHUPOAbL,  (PopMUpOBaHMS
(YyHKIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pOBOro M 0Oe3omacHoro ooOpasa
KHU3HU, IKOJIOTMUECKOr0 MBIIUICHUS, IEHHOCTHOI'O OTHOUIEHUS K KUBOU MPUpPOJE
U YEJIOBEKY.

Bonbioe 3HaueHne OUONIOTUST UMEET TAKXKE JIJIsl PEIICHHS] BOCITUTATENbHBIX U
pa3BHBAIOIIMX  3a/Jad  CpelHero  odmero  o0pa3oBaHMs,  COIMATM3ALUU
oOyuaromuxcs. M3ydenne 6uonorun obOecreynBaeT ycioBHs Uisi (OpMUpOBaHUS
MHTCIUICKTYaIbHBIX, KOMMYHUKAIMOHHBIX W HMH(DOPMAIMOHHBIX  HAaBBIKOB,
ACTETHUYECKOM KYJIbTYpbI, CIOCOOCTBYET MHTErpallMi OWOJIOTMYECKUX 3HAHUU C
NPEJICTABIICHUSIMU U3 JPYTUX YUEOHBIX MPEAMETOB, B YACTHOCTU, QUZHKU, XUMUH
u reorpadun. Ha3BaHHBbIE MONOXKEHUS O MpeIHA3HAUYCHUU Y4eOHOTO MpeaMeTa
«buonorus» CcoOCTaBWJIM OCHOBY [HJisi OIpeJAeNieHHs IMOAXOJO0B K OTOOpy H
CTPYKTYPUPOBAHUIO €ro COJEpKaHUs, TMPEACTABICHHOIO B MpOrpaMme [0
ouonoruu.

Ot60p coxmepkanusi yueOHOro mnpeaMera «buonorus» Ha 0a30BOM YpOBHE
OCYIIECTBJIIEH C TMO3ULUNA KYJIbTYPOCOOOPA3HOTO TMOJX0Ja, B COOTBETCTBUU C
KOTOPBIM OOydaromuecs IOJKHBI OCBOUTH 3HAHUS M YMEHHUS, 3HAYUMBIC IS
dbopMupoBaHusi 00IIEH KyIbTYphI, ONPENCISAIONINE aJeKBaTHOE TIOBEICHUE
YeJoBeKa B OKpY’Kalollled MpUPOIHON cpelie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U TpaKTUYecKoil aesrenbHocTH. Oco0oe MecTo B 3TOW cHUCTEME 3HAaHUMN
3aHUMAIOT SJIEMEHTHI COJIEPKaHMs, KOTOPBIE CITy>KaT OCHOBOH it (pOPMUPOBAHUS
MPEJCTABICHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTMHE MHUpa U
LIEHHOCTHBIX  OpPUEHTAlMsIX  JUYHOCTH, CHOCOOCTBYIOIIMX  T'yMaHU3alUu
OMOIOrMYecKOoro 00pa3oBaHus.

CTpyKkTypupoBaHHE COAEpX)aHUS Y4eOHOro MaTepuaia B TPOrpaMme II0
OMONOTMHM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOIO 3HAUEHHUS 3HAHUU 00
OTJIMYUTEIbHBIX OCOOEHHOCTSAX KMBOM MPUPOJIbI, O €€ YPOBHEBOW OpraHu3aliu U
ABOJIIOLIMU. B COOTBETCTBUHU C 3TUM B CTPYKType yueOHoro npeamerta «buonorus»
BBIJICJICHBI CIIEIYIOIIUE COAepKaTelbHble JIMHUM: «buonorusa kak Hayka. MeToabl
HAy4YHOTO TO3HaHUs», «KieTka kak Ouosiormueckas cucrema», «OpraHm3m Kak



Oouosiornueckas cucremayn, «Cucrema U MHOrooOpasve OPraHUYECKOro MHUpPay,
«IBOTIONHUS KUBOU MPUPOIBI», « IKOCUCTEMBI U IPUCYIIIUE UM 3aKOHOMEPHOCTH.

Henp u3ydyenus yueOHoro mnpeamera «buomnorus» Ha 0a30BOM YpPOBHE —
OBJaJicHUE  OOyYalolMMHCS  3HAHUSIMH O  CTPYKTYPHO-(DYHKIIMOHAJIBLHOU
OpraHu3alMyd >KUBBIX CHCTEM pa3HOr0 paHra ¢ MNPUOOPETCHUE YMEHHI
WCIIOIB30BaTh ATU 3HAHUS JUISI TPAMOTHBIX JIEUCTBUUA B OTHOIICHUU OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMYHBIX JKU3HEHHBIX ITPOOJIEM.

JlocTikeHue 1enu u3ydeHus: yueOHoro npeamera «buonorus» Ha 6a30BOM
YpOBHE 00€CTIEUNBACTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHHE OOYYaIOIIUMHUCS CHUCTEMBI 3HAHUW O OHOJIOTHYECKUX TEOPHUAX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUiiax, CIy>KalluX OCHOBOM
U1 OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MUpa, O
MEeTOJaX HAyYHOTO TMO3HAHUS, CTPOSHUH, MHOTOOOpa3ul U OCOOECHHOCTSX KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3AIMH, BBIIAIOIIUXCS OTKPBITUSX U COBPEMEHHBIX
HCCJIEIOBAHUAX B OMOJIOTHH;

dbopmupoBaHue y oOydaromuUXcs MO3HABATEIbHBIX, WHTEIJIEKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B TMpoOllecCe aHadu3a JaHHBIX O MYTSAX Pa3BUTHS B
OMOJIOTMM HAyYHBIX B3IJISJIOB, WJACH W TOAXOJOB K HM3YYCHHIO JKUBBIX CHCTEM
Pa3HOr0 YPOBHS OpraHU3AINY;

CTAHOBJIEHHE Y OOydJarIuxcs oOmed KyabTypbl, (QYHKIIMOHATBHOU
IPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OIICHUBATH SIBJICHUS OKPY>KAIOIIETO
MHpa XWUBOW TMPHUPOJABI HAa OCHOBAHMHM 3HAHUM M OIBITA, IOTYYEHHBIX TIPH
U3Y4YeHUN OHOJIOTHUH;

dbopmupoBaHue y OOydYarOIIMXCs YMEHUH WIIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTMYECKUX 3HAHUH B TMPAKTHYCCKOW JEATCIIBHOCTH 4YeJOBeKa, Pa3BUTHH
COBPEMEHHBIX MEIUITMHCKHUX TEXHOJOTHI U arpoOHOTEXHOIOTHIA;

BOCITUTaHHE YOSKIEHHOCTH B BO3MOXXHOCTH ITO3HAHHS YEIIOBEKOM YKHUBOU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIIECHUS K HEH, COOTIOICHHS STHICCKHUX
HOPM IPU MPOBEACHUN OMOJIOTHYECKUX UCCIICTOBAHUM;

OCO3HAHUE IIEHHOCTH OWOJOTHMYECKUX 3HAHUM Il TOBBIIICHUS YpPOBHS
9KOJIOTHUECKOM KYIbTYpHI, U1 (HOPMUPOBAHUS HAYYHOTO MHUPOBO33PEHUS,

PpUMEHEHHUE TTPUOOPETEHHBIX 3HAHUN U YMEHUN B TTOBCETHEBHOMW KU3HU JIJIA
OLICHKH MOCJIEICTBUI CBOEH JEATEIBLHOCTH M0 OTHOIICHUIO K OKPYXKaIoIlel cpere,
COOCTBEHHOMY 3/I0pPOBBIO, OOOCHOBaHHUE W COONIONCHHE Mep NPOPUIAKTUKH
3a00IeBaHM.

B cucreme cpeanero oOmiero oOpa3zoBaHusi «buonorusi», mzyuyaemass Ha
0a30BOM ypOBHE, SBJISETCS 00s3aTEIbHBIM yYEOHBIM IPEIAMETOM, BXOISAIINM B
COCTaB MpeaMETHOM 00JacTh «ECTeCTBEHHO-HAYYHBIE TTPEIMETHI.

PabGouass mporpamma cocTaBieHa B COOTBeTCTBUM ¢ IIporpammoii BocmuTaHHs



MAOY «Illkona Ne 69 «Uentp pa3Butus oOpa3zoBaHus» MOAyJb «IIIKOIBHBIM
ypok». Peanuzanus BOCIMTaTENbHOrO NOTEHIMANIA YPOKA OMOJIOrUH MpEeAIoaaraet
clIeyIolee:

- YCTaHOBJICHUE JIOBEPUTENbHBIX OTHOLIEHUA MEXAY YUYUTEIEM U €ro YUYeHHUKaMH,
CHOCOOCTBYIOUIMX MO3UTUBHOMY BOCIHPHUATHIO YYaIIUMHCS TpeOOBaHUN U MPOCHO
yUuuTeNsl, MPUBJICUCHUIO UX BHUMaHUSA K 00CYXJaeMol Ha ypoke HH(OpMaluu,
AKTUBM3AllMM MX IMO3HABATEJILHOM MESITENbHOCTH (KCIONBb30BAaHUE HA YpOKax
uuTaT, adopu3MOB, MOCIOBUIl U MOTOBOPOK KakK 3MUTrpadoB K YpPOKy MIIM Kak
HEOOBIYHBIX MPUBETCTBUM JIJI1 MOTHBALIMU yYaUXCH);

- MoOYXJEeHUE IIKOJbHUKOB COOMIOAaTh Ha YPOKE OOUIENPHUHSTHIE HOPMBI
NOBE/ICHMSI, MpaBuia OOIIEHHUS CO CTaplIMMH (YYUTENSIMH) U CBEPCTHUKAMHU
(LLIKOJIbHUKAMM ), IPUHIUIIBI YYEOHOU JTUCHUIUIMHBI U CAMOOPTraHU3alUu;

- MPUBJICYEHUE BHUMAHUS IIKOJIBHUKOB K IIEHHOCTHOMY acClEKTy M3y4aeMbIX Ha
ypoKax SIBICHWM, OpraHu3amus UX padoThl C MOJy4aeMOdl Ha YPOKE COLMAIBHO
3HAUMMOW WHOpPMaIMed — HWHUIMHPOBAHUE €€ OOCYXICHHWsS, BBICKA3bIBAHUS
yUYaIlUMHUCSI CBOETO MHEHHUS T10 €€ MOBOJY, BBIPAOOTKH CBOEro K HEW OTHOIICHUS
(pelieHre Ha ypOKax MPaKTUKO-OPUEHTUPOBAHHBIX 3a71a4);

- HCIOJB30BAaHWE BOCIHUTATEIBHBIX BO3MOXKHOCTEM CcOJepKaHHUs y4eOHOro
npeIMeTa yepe3 JEMOHCTPALIMIO IETIM MPUMEPOB OTBETCTBEHHOTO, IPAXKIAHCKOTO
MOBE/ICHMSI, TIPOSBIICHUS YEJOBEKONIOOMS W TOOpOCEpIEYHOCTH, 4Yepe3 MoAdop
COOTBETCTBYIOIIMX TEKCTOB JMJIA YTEHUS, 3aJad JJig pEHIeHHs, MPOOJIEMHBIX
CUTyalluii g oOCyXJeHus B kiacce ((hemukconoruyecckas Mmo3uius B padbore
yuutens («demmke»-cyacThe). YuuTenb oOydaeT, BOCHUTHIBACT, pa3BUBAET.
VYyutenb HacTpauBaeT JAETEH Ha CO3UAATENbHYIO JIEATEIbHOCTh Ha OJIaromnoiaydue
CTpaHbl);

- TpPUMEHEHHE Ha YpPOKE WHTEPAKTUBHBIX (GOpM pabOThl  y4aluXCs:
WUHTEJUICKTYaJbHbIX WUIP, CTUMYJIMPYIOIIMX IIO3HABATEJIbHYH)  MOTHUBALIUIO
IIKOJIBHUKOB; JHUJIAKTUYECKOI0 TeaTpa, IAE€ IIOJIYyYCHHBIE HA YPOKE 3HaHUSA
OOBITPHIBAIOTCA B TEaTPANbHBIX IMOCTAHOBKAX; JHUCKYCCHUW, KOTOpBIC [afoOT
yYamMcs BO3MOKHOCTb MPUOOPECTH OMBIT BEACHUS KOHCTPYKTHUBHOTO JUAJIOra;
TpyNIoBoi paboThl WK paboOThl B apax, KOTOPbIC y4aT MIKOJbHUKOB KOMAaHTHOM
paboTe U B3aMOJICHCTBUIO C IPYTUMU JETHMU;

- BKJIIOYEHHE B YPOK HIPOBBIX MPOLEAYpP, KOTOpbIE IMOMOTarT MOAAECPKAThH
MOTHUBALIMIO JEeTed K TMOJYy4YCHUIO 3HAHUW, HaJlaXUBAHUIO TMO3UTUBHBIX
MEXKJIMYHOCTHBIX  OTHOIIEHMM B  KJacce, M[OMOTralT YyCTAHOBJICHUIO -
no0OposkenaTenbHON aTMOCcGepsl BO BpeMs ypoka (YpOKH — COPEBHOBAHMS);

- opraHuzanus me@cTBa MOTUBUPOBAHHBIX U 3PYAUPOBAHHBIX YHAIIMXCS HAJl UX
HEYCIEBAIOIIMMU  OJIHOKJIACCHUKAMU,  JIAIOIIETr0  IIKOJbHUKAM  COLIMAIBHO
3HAQYMMBIN OMBIT COTPYJHUYECTBA U B3aUMHOW MOMOIIHU (Ha YPOKaX HUCIOJIb30BaTh
paboTy B mapax, paboTy B rpymnmnax);

Ha ypokax n1060ro Tuna MoxHO 1 HY>KHO



® BKJIIOYATh BOCHIUTATEIbHBIA KOMIIOHEHT B MIPOIIECC OOYUCHUSI.

® [PUMEHATH BIAJCHUE YUYUTEIEM pPEYbl0, MHUMHUKOW, CIIEHUYECKUM
MacCTEPCTBOM.

® CMOJIb30BaTh (PU3KYJIHTMUHYTKH WIM TUHAMUYECKHUE May3bl — COXpAHEHUE
310pOBbsSl  yHaIIUXCHI.

B 2023-2024 yue6nom roay 11 kmacc odyuaercs no ®I'OC 2010 roga



JInst u3yuenus OMoOJ0TUM Ha 0A30BOM YPOBHE CpeJIHET0 00111ero o0pa3oBaHus
otBoauTCcs 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henenmo), B 11 kmacce — 34
yaca (1 yac B He/1eJ10).



COILEPKAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOILIECTBEHHBIMHU, TEXHUUYECKUMHU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uinocodueil, ITUKOM, ICTETUKOW U MPaBOM.
Ponr Ouonorum B (GoOpMHUPOBAaHUM COBPEMEHHOW HAy4YHOM KapTUHBI MUpa.
Cucrema OMOJIOrMYECKUX HaYK.

Metobl TO3HAHUS KUBOUW TIPUPOJIBI (HAOI0ICHUE, SKCTIEPUMEHT, OMHMCAaHMUE,
u3MepeHue, kiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKass oO0paboTka
JAHHBIX ).

JdeMoHcTpanum:

[Toptpetsr: Y. HJapsun, I'. Mennens, H. K. Konsuos, [Ix. Yorcon u @. Kpuk.

Tabmuiel 1 cxeMbl: «MeToAbl MO3HAHUS KUBOUW TPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadoThbI:

[Ipaktuueckass paboraNe 1. «Vcmonb3oBaHue pa3IUYHBIX METOJOB IpU
U3YYEHUH OUOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMbI U UX OPraHU3AIUSA.

JXusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otiandue
KUBBIX CUCTEM OT HEOPTaHUYECKOMN MPUPOIBI.

CaolicTBa OMOCUCTEM U UX pazHOOOpa3ue. YPOBHU OpraHU3alui OMOCUCTEM:
MOJICKYJISIDHBIM, KJICTOYHBIA, TKAHEBBIM, OPraHU3MEHHBIN, IOMYJIAIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€OIeHOTHIECKUI ), OMOChEepHBIN.

JdeMoHcTpanum:

Tabnuiel u cxembl: «OCHOBHBIC NMPU3HAKU KU3HUY», «YPOBHU OpraHU3AINH
YKABOU IIPUPOIBI.

O6opynoBanue: Moenb Mojekyisl JJHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTaB KJIETKU. XUMHYECKHE 3JJIEMEHTBI: MAKPOAJIEMEHTBHI,
MHKPO3JIEMEHTBL. BoJia 1 MUHEpaIbHBIE BEIIECTBA.

OyHKIMKM BOABI M MHMHEpaJbHBIX BewmlecTB B Kierke. llomnep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHune O€lKOB. AMHUHOKHCIOTBI — MOHOMEpPHI OEJIKOB.
He3amennmMble 1 3aMEHMMbIE AMUHOKHUCIIOTBI. AMUHOKHCIIOTHBIM COCTaB. Y pOBHU
CTPYKTYpbl O€JIKOBOM MOJEKYyJbl (MEpBUYHAS, BTOPUYHASA, TpPETUYHAS W
YeTBEpTUYHAA CTPyKTypa). XUMHUYECKHE CBoHcTBa OelkoB. buonoruueckue
GyHKIMHN OEJIKOB.



®depmeHTHl — Ouosiormyeckue Katanuzatopel. CTpoeHue QepmeHTa:
aKTUBHBIA LIEHTp, cyOcTpatHas crneuupuuHocts. KodepmeHnTsl. Butamussbl.
Otnnuust pepMEHTOB OT HEOPTaHUUYECKUX KaTaIn3aTOPOB.

YrneBoawl: MoHOcaxapuabl  (TJOK03a, pubo3a U Je30KCUprdo3a),
aucaxapuabl  (caxaposa, JakTo3a) M TMoJMcaxapuibl  (Kpaxmani, TJIUKOTEH,
1esuIoI03a). buonornvueckue GyHKIMH YIIIE€BOIOB.

Jlununael:  Tpurnunepunsl, Qochomunuasl, crepouabl. [ 'HapodUIBHO-
ruapodoOHble  cBoiicTBa. buonormveckue ¢GyHkuud JaunuaoB. CpaBHEHUE
yIJ€BO/IOB, OEIKOB U JIMMUI0B KAK UCTOYHUKOB SHEPIHH.

Hyxnennosesle kucnorsl: JHK u PHK. Hykneotuasl — MoOHOMEpHI
Hyki1eruHOBbIX KucnoT. Ctpoenue u ¢pynkuun JJHK. Crpoenne u ¢pynkuuu PHK.
Bunst PHK. AT®: ctpoeHue u pyHKIIHUH.

HuTtonorust — Hayka o kierke. Knetounas reopust — mpumMep B3auMOJICHCTBUS
uaei 1 paKkToB B HAYYHOM MO3HAHUU. METO/Ibl U3yUeHUS KIETKH.

Krnerka kak menoctHass >xuBasi cuctema. OOmMe TpPU3HAKU KIIETOK:
3aMKHYyTasi HapykHas memOpana, moinekyibsl JIHK kak renernueckuii ammapar,
cUCTeMa CUHTe3a Oelka.

Tunsl KJIETOK: »JyKapuoTHYecKas M mpokapuoTudeckas. OcoOeHHOCTH
CTpOeHUsl TpoKapuoTudeckoil kineTku. Knerounas crenka Oakrepuil. CtpoeHue
AYKapUOTUYECKOW KIETKU. OCHOBHBIE OTIMYMS PACTUTENBHOM, J>KUBOTHOW U
IpUOHOMN KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTE€HKA, TTTMKOKAIUKC, UX
dbyakauu. [Tnazmarudeckas memOpaHna, e€ cBolictBa U GpyHkiuu. [lutomnasma u eé
opranouael. OmHOMeMOpaHHbIe opraHowabl kietkw: OIIC, ammapat ['onbmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbl KIETKH: MHUTOXOHJIPWH, IUIACTHBI.
[Ipoucxoxaenne MHUTOXOHApPUN W Tuiactui. Bunbl tmactua. HememOpanHbIe
OpraHoOUbl KJIETKH: PUOOCOMBI, KJIETOUYHBIA LIEHTpP, LEHTPUOIU, PECHHUYKH,
KIyTUKU. OYHKIIMU OPTraHOMIOB KJIETKU. BKitoueHus.

Snpo — perynsaropHbiii eHTp kiaeTku. CTpoeHHe snpa: suepHas o00J0YKa,
KapuoIlla3Ma, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcOpT BEHIECTB B KIETKE.

JdeMoHCcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. @pauknun, K. M. bap.

Junarpammbel:  «PacnpeneneHue XMMHYECKHMX JJIEMEHTOB B HEXKUBOU
npupojie», «PacnpeneneHne XMuMUUECKUX 3JIEMEHTOB B JKUBOU MPUPOE».

Tabmuupl u cxembl: «llepuoamyeckass Tabauna XUMHUYECKUX 3JIEMEHTOBY,
«CTtpoeHne MOIEKYJbl BOJIb», «bruocuHTe3 0enkay, «CTpoeHHEe MOJICKYIIbI OElIKay,
«Ctpoenne pepmentayn, «Hykneunossie kuciaotel. JJHK», «Ctpoenne mosaekybl



AT®», «CtpoeHne 3yKapuOTHYECKON KIETKN», «CTPOCHUE KUBOTHOW KIIETKWY,
«CTpoeHHE paCTUTENBHON KIETKH», «CTpoeHUE MPOKAPUOTHYECKON KIIETKUY,
«CTpoeHue sipa KIEeTKN», «YTIEBOABD, «JIUmuab.

O6opynioBaHue: CBETOBOM MHMKPOCKON, OOOpYIOBaHUE MJiA MPOBEICHUS
HaOJIIOJICHUM, HW3MEPEeHUM, JKCIEPUMEHTOB, MHUKpOIpenapaThl PaCTUTEIbHBIX,
KUBOTHBIX M OaKTEPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKkTHYecKUe PadoThI:

Jlaboparopnast pabora Ne 1. «/3ydyeHue KaTaIMTHUYECKONW aKTUBHOCTHU
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WM KaTanas3bl)y.

JlaGopatopHast pabota Ne 2. «M3ydeHuwe cTpoeHUS KJIETOK pacTEHUH,
KUBOTHBIX M OaKTepUi IMOJ; MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpernapaTtax U HUx
OMHMCAHUEY.

Tema 4. ) KuzHenesiTeJIbHOCTH KJIETKH.

OOMeEH BeIIeCTB, WM METa0oIM3M. ACCUMUIISALNS (TUIACTUYECKUNA OOMEH) U
JTUCCUMWISIITUSL (QHEPreTUYECKU OOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
Merabonu3Ma. Pojib 3aKOHOB COXpaHEHHUsS BEIIECTB M JHEPIUM B TOHUMAHUH
MeTaboIn3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOGHBIN U rereporpodHbiid. Poib ¢pepmeHToB
B 0OMEHE BEIIECTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®orocunte3. CperoBass u TemMHOBas (a3bl  (orocuHTe3a. Peakuuu
doTocunTe3a. IhPeKTUBHOCT POTOCHHTE3a. 3HaUCHHE (HOTOCUHTE3A JJISI YKU3HU
Ha 3emuie. BnusiHue ycnoBuii cpeapl Ha GOTOCHHTE3 M CIOCOOBI TOBBIIIEHUSI €TO0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHHTE3UpPYIomne OakTepuu. 3HAUCHHE XEeMOCHHTE3a IS
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KieTke. PaciuernsieHue BemecTB, BBIACICHHUE H
AKKyMYJIMpPOBAaHHE DHEPrUM B KIETKE. OTambl HJHEPreTUYECKOro OoOMeHa.
I'mukonus. bpoxenue m ero Buabpl. KHCIOpOAHOE OKHMCIEHHE, WIH KIETOYHOE
JIbIXaHHE. OxkucnutenbHOE dbochopunupoBaHue. O¢ddexTuBHOCTH
AHEPreTUYEeCKOro OOMeHa.

Peakumu wmatpuuHoro cuHTe3a. I'enernueckas wuHbopmamus u JHK.
Peanuzanms reHeTwdeckoil mHbOpManu B KiIeTKe. [ '€HETMYECKH KOI W €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasuus — Onocuntes
Oenka. Otambl TpaHchsumu. KoawpoBanue amMuHOKUCIOT. Pomb pubocom B
OouocuHTese Oenka.

Heknetounsie ¢popmbl xu3HU — BUpYyChl. cTopus otkpeiTust Bupycos (/. W.
NBanoBckuit). OCOOEHHOCTM CTPOEHHUS U JKU3HEHHOrO IIMKJIa BHPYCOB.
bakrepuodaru. bone3nu pacteHuil, >KMBOTHBIX W YEJIOBEKa, BbI3bIBAEMbIC
Bupycamu. Bupyc nmmyHonepuuura yenoseka (BUY) — Bo3Oyautens CIIN/a.



OOpaTtHast ~ TpaHCKpUNIUs, peBepTaza W uHTerpasa. I[Ipodunakruka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JICBaHUIA.

JdemoHcTpanum:

[Toptpetsr: H. K. Konsuos, /. Y. Banosckuii, K. A. Tumupszes.

Tabmunpel u cxembl: «Tunel nutanusy, «Metaboauzm», «MUTOXOHIAPUSY,
«HepreTuyeckuii oOMen», «Ximoporact», «Dotocunre3», «Ctpoenue JJHK»,
«CTtpoeHue u pyHKIIMOHUPOBaHKUE reHa», «CuHTe3 Oenkay, «I eHeTuuecKui Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbI nukia Bupyca CIIN/a,
6akrepuodaray, «Permmukamus JJHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoenne [IHK u Tpanckpumnimsy,
«buocunres 6enka», «CTpoeHHe KIeTKU», Moenb cTpykTypsl JJHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Kierounslii muki, WM >KM3HEHHBIM LUK KiIeTku. MHTepdaza m MuTos.
[Ipormecchl, mpotekaronue B uHTepdasze. Pernmukaruss — peaxkiys MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HAbOp — KapHUOTHIIL.
JlunmonaHBIA W TAIUIOWJIHBIH ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMAaTHIBI.
[{uToslOrMYecCKMe OCHOBBI PA3MHOXEHHUST U  WHIAMBUAYAIBHOTO  Pa3BUTHUSA
OpPraHu3MOB.

Henenue kinerkn — Muto3. Cranuu muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HbIX CTAAUAX MUTO3a. bUOJOTMYECKUI CMBICII MUTO3A.

[Iporpammupyemast rubenb KIETKH — aromnTo3.

@®opMbI pa3sMHOKEHHUS OPTaHU3MOB: OecIoyioe U MmoyioBoe. Buasr Oecnonoro
Pa3sMHOXEHMS: JICJICHUE HAJABOE, II0YKOBAaHUE OJHO- W MHOI'OKJIETOYHBIX,
cropooOpa3oBaHue, BEr€TaTUBHOE pa3MHOKeHUE. VMcKycCcTBEeHHOE KIIOHMPOBAaHHE
OpPraHu3MOB, €r0 3Ha4€HUE JUIS CEIEKIUU.

[TonoBoe pa3MHOXKEHHE, €TO0 OTINYUS OT O€CIOI0TO.

Meiio3. Cranun meiosa. Ilpoueccsl, Mpoucxoasdilue Ha CTaguiaxX Meio3sa.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. buonornueckuii cmpicn u
3Ha4YECHUE MEH03a.

['ameTtorenes — mporecc 0Opa30BaHUs TIOJOBBIX KIETOK y IKHUBOTHBIX.
[lonoBeie xene3bl: CEMEHHUKH M AMYHUKUA. OOpa3zoBaHHE W PAa3BUTHUE MOJIOBBIX
KJIIETOK — TaMmeT (CrnepMaro30u], SIMIEKIIeTKa) — CIEepMaToreHe3 M OBOTCHES.
Oco0eHHOCTH CTpOEHHUS SUIEKIETOK M crepMaTo30uaoB. OIUI0oA0TBOPEHHE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuUTHE (OHTOT€HE3). OMOpPHUOHAIBHOE  pa3BUTHE
(amOpuorenes). Dtanbl IMOPUOHAIIBHOTO Pa3BUTHUSI Y TO3BOHOYHBIX >KHUBOTHBIX:
npoOneHue, racTpyisuus, opranoreHes. [loctamOpuoHanbHOE pa3BuUTHE. THIIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MpsIMOE, HENpsAMoe (JuYuHOuYHOE). Bnusnue



Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CLIOCOOHBIC BHI3BIBATH BPOXKIAEHHBIC
YPOACTBA.

Poct u pasButue pacrenmii. OHTOr€HE3 LBETKOBOTO PACTEHUS: CTPOECHHE
CEMEHU, CTAINU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmuupl u cxembl: «DPOpMBI Pa3MHOXKEHUS OPraHu3MoB», «JlBoitHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHuil», «BereraTuBHOE pa3MHOKEHUE
pacteHuity, «Jlenenue wietku Oaxktepuit»y, «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knertounsrii nmukin», «Pemnukauus JHK», «Mwutos»,
«Meio3z», «Ilpsmoe u HenpsAimoe pa3BUTHE», «['aMeTOreHe3 y MIEKONUTAOIIUX U
yesoBeka», «OCHOBHBIE CTAIMM OHTOT€HE3a.

O6opynoBaHue: MHKPOCKOTI, MUKpOIpEnaparthbl «CrniepmMaTo301 bl
MJICKOIUTAIOIIETO», «SMIEKIeTKa MIIEKOTUTAmero», «KapruoknHes B KIETKax
KOpeIlKa JyKa», MarHuTHas MoOJeib-almuiukanus «JlegeHue KiIeTku», MOJENb
JTHK, mozenb MetadazHoit XpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopnast pabora Neo 3. «HaGmromeHwe muTo3a B KIETKAX KOHYHMKA
KOpEIIKa JyKa Ha TOTOBBIX MUKPOIIpenapaTaxy.

JlaGopatopHast pabota Ne 4. «M3yueHue CTpPOEHHUS TIOJOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacsieicTBeHHOCTH M U3MEHYNBOCTH OPTraHU3MOB.

[Ipenmer u 3aaun reHeTuKd. Mictopust pa3BUTHSA TeHETUKU. Posib uTonoruu
¥ SMOpHOJIOTMH B CTAaHOBIIGHUM T€HETHKU. BKiIam poCCUUCKUX U 3apyOEsKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEHETHKU (THOPHUIONIOTHYECKUM,
UUTOT€HETUYECKUM, MOJIEKYJISIPHO-TeHETHYECKU). (OCHOBHBIE TE€HETUYECKHE
noHATHS. ['eHeTnuecKkass CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIUBAaHUM.

3aKOHOMEPHOCTHU HACIIEJIOBaHMS MPU3HAKOB, ycTaHOBIEHHbIE . Mennenem.
MoHorubpuHoe CKpemrBaHue. 3aKOH €IWHO-00pa3usi THOPUIOB MEPBOTO
nokoneHus. IlpaBuno gomMuHUpoBaHUA. 3aKOH pACIICIUICHUS ITPU3HAKOB.
I'unioresa yucroTel ramer. 11oy1HOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpemuBaHWe. 3aKOH  HE3aBUCHMOTO  HACJICIOBaHUS
npu3HakoB.  lluToreHeTndeckre - OCHOBBI ~ JTUTHOPUIHOTO  CKPEIIMBAHUS.
AHanmzupyroniee ckpemmBanue. Mcnoib30BaHne aHATM3UPYIOLIETO CKPEIIMBAHUS
JUTSI OTIPEICIICHUS TEHOTHIIA OCOOM.

Cuemiennoe  HacnenoBanwe mpu3zHakoB. PaGora T. Moprana mo
CLUEIUICHHOMY HAaCJIEIOBAaHUIO TeHOB. HapymieHne cuersieHus TeHOB B PE3YJIbTaTe
KPOCCUHIOBEpA.

XpOMOCOMHasl TEOPHUSI HACIEICTBEHHOCTH. | eHeTUUEeCKHUE KapThl.



I'enetnka mosia. XpoMOCOMHOE ONpeAeieHUE mnoJjia. AyTOCOMBI U TOJOBBIE
xpoMmocombl. ['omorameTrHesle W reTeporaMeTHble opraHu3Mbl. HacnenoBanue
MPU3HAKOB, CLEIJIEHHBIX C MOJIOM.

M3meHunBOCTh. BUIbI N3BMEHUMBOCTH: HEHACJIEICTBCHHAS M HACJIEICTBCHHAS.
Ponp  cpeapl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIMOHHONW U3MEHUYMBOCTH. BapuarimoHHbIN psif ¥ BapualmoOHHAas KpUBasl.
Hopma peakunu npusHaka. KoauyecTBEHHbIE M KAYECTBEHHBIE NMPU3HAKU U HUX
HopMa peakinu. CBolicTBa MOAU(DUKAIIMOHHON N3MEHYUBOCTH.

HacnencTBennas, winm TeHOTUMUYECKas, W3MEHYHMBOCTh. KomOuMHaTHBHAas
U3MEHYMBOCTh. Melo3 W TMOJIOBOM mpolecc — OCHOBA KOMOMHATUBHOMU
U3MEHYMBOCTU. MyTallMOHHAsi U3MEHYUBOCTh. Kiaccudukaius MyTanuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MpUUMHBI MyTaluid. MyTtareHHble (akTOpHI.
3aKOH rOMOJIOTMYECKUX PSI0B B HacaeAcTBeHHOM u3MeHunBocty H. Y. BaBuioga.

BuesnepHnas HaciIeACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka uenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl T€HETUKHU
YyeJIOBEKa: F'eHCaJIOrNUeCKUi, OJIM3HEIIOBBIN, IIUTOTCHETUYCCKUM, OMOXUMHUYCCKHH,
MOJIEKYJIAPHO-TE€HE THYECKUH. CoBpemMeHHOE OTpeesICHUE reHOTHIIA:
MTOJJHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJE C ITOMOIIBIO
[111P-anamm3a. HacnencTBenubie 3a0ojieBaHUsS 4YeJOBEKa: TICHHBIC OOJIC3HH,
00JIe3HU C HACJEJCTBCHHOM MPEAPaCTIONOKEHHOCTHIO, XPOMOCOMHBIE OOJIe3HH.
ComaTtuueckue | TeHepaThuBHble MyTanuu. CTBOJOBbIE KIETKH. [IpuUHITUIIBI
3I0POBOTO 00pa3a >KM3HU, THATHOCTUKH, MPOPUIAKTHKHA U JICUCHUS TeHETHICCKUX
Oone3Hel. MeanKko-TeHETHYECKOe KOHCYJIbTHPOBAaHHUE. 3HAUCHUE METUIIMHCKOMN
TCHETUKH B IIPEAOTBPAIICHUH U JICUCHUH TeHETHICCKUX 3a00JI€BaHI YeII0OBEKA.

JdeMoHcTpanum:

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

Tabmumer w cxeMbl:  «MOHOTHOPHJIHOE  CKpEIIMBaHHUE H  €TO0
IIUTOTCHETUYECKAass OCHOBAa», «3aKOH pAaCHICIUVICHUS M €ro IMTOreHeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  ramer», «JluruOpuaHOe  CKpelIMBaHUEY,
«uTomoruyeckue OCHOBBI JTUTHOPUTHOTO CKpEIIMBAHUAY, «Meiio3y,
«B3anMoIenCcTBUE AJUIENBHBIX TE€HOB», «l'eHeTnueckue KapThl pPaCTCHUH,
KUBOTHBIX W YeJIOBeKa», «l'eHeTuka mosa», «3aKOHOMEPHOCTH HacCJeI0BaHUS,
CHEIUJIEHHOTO C ToJoM», «KapuoTumbl 4YenoBeKa U KUBOTHBIX», «BHbI
M3MEHYUBOCTHY, «MoaudukanmonHas W3MEHYUBOCTHY, «HacmemoBanue pesyc-
dakTopay, «I'eHeTuKa Tpymnn KpoBu», «MyTalimoHHass U3MEHUUBOCTDHY.

OOGopynoBaHue: MOACTU-ANIUIMKAIMA «MOHOTHOPUIHOE CKPEIMBAHUEY,
«Henonnoe nomunupoBanue», «JlurubpuaHoe ckpeuuBanuey, «llepekpéct



XpOMOCOM», MHKPOCKON W MuKpomnpenapaT «Jpozoduna» (HOpMa, MyTanuu
(OpMBI KPBUTLEB U OKPACKH Tena), repdapuit «I'opox moceBHON».

JlabopaTopHble U NpaKTHYeCKHe PadoOThbI:

Jlaboparopnast pabora Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
JTUTUOPUIHOTO CKPEITUBAHUS Y IPO30(UIIBI HA TOTOBBIX MUKpOIIpEnapaTax.

Jlaboparopnas pabota Ne 6. «3ydueHue Moau(pUKaIIMOHHON U3MEHUUBOCTH,
IIOCTPOEHUE BAPUALMOHHOIO Psifia U BAPUALIMOHHON KPUBOI.

Jlaboparopnast pabotra No 7. « AHaiu3 MyTaluid y Apo30Quiabl Ha TOTOBBIX
MUKpOIIpENapaTaxy.

[Ipaktuueckas pabora Ne 2. «CocTaBieHME U aHalU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenekuusi opranu3zMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M IpoLecC. 3apOXkKAEHUE CENEKIMU U JOMECTUKAIUS.
Yuyenne H. WM. BaBuioBa 0 MEHTpaxX TMPOUCXOXKACHUS M MHOT00Opasus
KyJIbTYPHBIX pacTeHuil. L[eHTpbl MpoOuCXOXKACHUS JOMAIIHUX >XUBOTHBIX. CopT,
nopoja, MTaMM.

CoBpeMeHHBIE METOJIbI CeJICKIIMU. MacCOBbIN M MHAUBUAYAIBHBIM OTOOPHI B
CEJEKIIMM pPACTEHUH W KUBOTHBIX. OLEHKa SKCTepbepa. BIM3KOpOIACTBEHHOE
ckpemBanue — HUHOpuAMHT. Ywucras nuHus. CKpeluBaHHE YWCTHIX JTHUHUH.
I'erepo3uc, wiu rubpunHas cuia. HepoacTBeHHOE CKpeluBaHUE — ayTOPUAMHT.
Otnanéunas rtubOpuausanus u €€ ycrnexu. VCKycCTBEHHBIM MyTareHe3 W
NOJIyYEHUE TMOJUIIOUAOB. JIOCTMXKEHUS CENEeKIMU PpACTEHUM, KUBOTHBIX U
MUKPOOPTaHU3MOB.

buorexHonorus kKak OTpacib MPOU3BOACTBA. ['€HHAas WHXKEHEpUs. Talibl
co3nanuss pexomOuHaHTHOW JIHK wu TpaHcreHHplx opranu3moB. Kierouynas
nHxeHepus. Knertounbele KyJibTypbl. MUKPOKIOHATBHOE PAa3MHOKEHUE PACTEHUM.
KiionupoBaHre BBICOKOIPOIYKTHUBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M ATHYeckue  mpobimembl. MO  —  reHeTHYecKu
MOAU(PUITUPOBAHHBIC OPTaHU3MBI.
JlemoHCTpauuu:

[Toptpersr: H. 1. Basunos, . B. Muuypun, I'. JI. Kapneuenko, M. .
NBanoB.

Tabmuet u cxemsl: kapta «lIeHTpBI TPOMCXOXKIEHUS W MHOTOOOpa3us
KyJbTYpPHBIX pacTteHuil», «llopoabl TOMalIHUX KUBOTHBIX», «CoOpTa KyJIbTYpPHBIX
pacreHuity, «OtnanéHaas ruopuausanus», «Padotel akagemruka M. @. MiBanoBay,
«llonumnonaus», «OOBEKTH OUOTEXHOJNOTUWY», «KileTouHble KyabTYypbl U
KJIOHHUpOBaHUE», «KOHCTpyHnpoOBaHUE U EPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MYJISKU IUIOA0B U KOPHEIIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COPTOB pacTeHu, repoapuii «CenbCKOX03IMCTBEHHBIC PACTCHUSY.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOI'PAMMBLBI 110
BNOJIOT N HA  BA30OBOM  YPOBHE CPEJHEI'O  OBLIEI'O
OBPA3OBAHUA

Cornacio ®I'OC COO, ycraHaBiMBalOTCAd TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI OOydYalolIUMHCS MporpaMM  cpeaHero oOmero  00pa3oBaHUS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATHBI

B cTpyKkType JNMYHOCTHBIX pE3yJbTATOB OCBOCHMSI mpeamera «buosiorus»
BBIZICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHHE O0YUYarOIIMMUCA POCCUUCKOM
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJCIICHUIO, HaJuyue MOTHUBAIlMM K OOydYeHHMIO OHOJIOTHH,
I[eJICHANIPABIICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JUYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaKOIIMXCSI PYKOBOJICTBOBATHCS B CBOEH
NEATEIbHOCTA 1LIEHHOCTHO-CMBICJIIOBBIMU YCTAaHOBKaMHU, TMPUCYIIUMHU CHCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAIUYHUE OSKOJOTHMYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH LIEIIU U CTPOUTH KU3HEHHBIC TUTAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS IMpeameTra «bhosiorus» ITOCTUraroTCs B
€IUHCTBE YYeOHOW W BOCIUTATCIBHOW JESITEIHPHOCTH B COOTBETCTBUU C
TPAIULIMOHHBIMUA POCCUUCKUMU COILIMOKYJIBTYPHBIMH, UCTOPUYECKUMU U JTYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMH, MPUHITBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpoIieccaM CaMOIIO3HAHUS, CAMOBOCTIMTAHUS U
CaMOpa3BUTHS, Ppa3BUTUA BHYTPEHHEH TMO3WLMM JUYHOCTH, MATPUOTU3MA,
YBaXXCHUS K 3aKOHY W IPABOIOPSAJKY, YEJIOBEKY TPYJa U CTAPIIEMY MOKOJCHUIO,
B3aMMHOT'O0 YBa)XKCHHS, OCEPEKHOTO OTHOIICHUS K KYyJBTYPHOMY HACICIHIO M
TpaJIusIM MHOTOHAIMOHAJIbHOTO Hapoga Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIM4HOCTHBIC pe3yJbTaThl OCBOCHHUSA YydeOHOro mpeameTa «buomorusy»
JOJDKHBI OTPa’kaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYAOIIMXCSI PYKOBOJICTBOBATHCS
chopMHUpOBAaHHOKW BHYTPEHHEH IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHMEHTAllMM, TIO3UTUBHBIX BHYTPEHHUX  YOEXKJIEHUN, COOTBETCTBYIOIINX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHCKOr0O OOINECTBA, PACIIMPESHHUE >KU3HCHHOTO
ONbITa U OMNbITa ACATEIBHOCTH B MPOIIECCE peaanu3allii OCHOBHBIX HalpaBJICHUN
BOCIIUTATEIbHOMN JIEATEIIBHOCTH, B TOM YHUCJIC B YACTH:

1)rpaskaIaHCcKOro BOCIIMTAHUA:

c(hopMHUPOBAHHOCTH TPaKAAHCKON MO3UIIMK 00yJaIOMIerocsl Kak akTUBHOTO U

OTBETCTBEHHOTO 4JI€HA POCCUMCKOTO OOIIECTBA;



OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, yBaKE€HUE
3aKOHA M MIPABOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESITEIBHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX W IMO3HABATEIbHBIX 3aJ1ay, BHITIOJHECHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpENENsATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIIOJIEH C Pa3HBIMU YOCKICHUSMHU, KyJIbTYPHBIMU IIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBITIOJHECHUS
y4eOHBIX, T[I03HABaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaXKUTEIbHOTO
OTHOIIIGHUS] K MHEHHUIO OIMOHEHTOB MPHU OOCYXJICHUU CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COEPIKAHUS;

FOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOU I€ATEIBHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOMU TPaXKIaHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHS K CBOEMY HapoOJlly, YyBCTBA OTBETCTBEHHOCTH NEpEN
Ponunou, ropmoctu 3a cBOM Kpau, CBOXO PoauHy, CBOM S3BIK U KYJIBTYPY,
IPOIIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHWE K IPUPOJHOMY HACJIEAMIO U MaMSATHUKAM MPUPOAIBL,
nocTxeHusiM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBJICHHE W
pa3BuTHE OWOJIOTHH, TOHHUMAaHUS 3HAUYCHHA OWOJOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy)KeHHMIO W 3ammre OTteuecTsa,
OTBETCTBEHHOCTbH 32 €T0 CYABOY;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

OCO3HAHMUE JYXOBHBIX EHHOCTEN POCCUKMCKOr0 HApOAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO TMMOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HaHHE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POJUTENSM, CO3IaHUIO CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATHA L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusiMu Hapo10B Poccuu;

4) 3cTeTHYEeCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOIIECHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUI;



IIOHUMAHUE YMOLMOHAJIBHOTO BO3JAECUCTBUS JKUBOU IIPUPOBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPKEHHUIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢usuuyeckoro Bocnutanus, GopMHUPOBaHMS KYJbTYPbI 310POBbSl U
IMOIMOHATBLHOIO 0JIArONOJIyYHs:

NOHMMAHWE U peanu3alus 37J0pOBOro M 0Oe30MacHoro o0pasza KHU3HU
(3mopoBoe  muTaHWe, COOJIIOJICHWE TUTMEHUYECKUX TMpaBuUI U HOPM,
cOaJTaHCUPOBAHHBIM PEXUM 3aHATUH U OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
cOOCTBEHHOMY (DU3UYECKOMY U IMICUXUUECKOMY 37I0POBbIO;

NMOHUMAHHUE IIEHHOCTW TMPaBWI WHIAUBUAYATbHOTO U  KOJJICKTHBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIIUSAX, YIPOXKAIOIIUX 3/I0POBBIO U KU3HU JTIOJICH;

OCO3HAHUE TOCIEICTBUN M HENPHUATHUS BPEIHBIX MPUBBIUCK (YMOTpeOIeHuUs
QJIKOTOJIsI, HAPKOTHUKOB, KYpPEHUS );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCThH K TPYly, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10It00U¢E;

TOTOBHOCTh K AKTUBHOM JESATEIHHOCTH TEXHOJIOTUYECKOW M COLMAIbHOM
HAIPABJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJHSATH TAKYIO J€ATEIbHOCTD;

UHTEpEC K pa3iuyHbiM cepaM MpoPecCHOHATBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccun W Peanu30BBHIBATH
COOCTBEHHBIE )KHU3HEHHBIE TUIaHBI;

TOTOBHOCTh W CIIOCOOHOCTh K 0OOpa3oBaHWIO M CaMOOOpPa30BaHHMIO Ha
MPOTSXKEHU U BCEU JKU3HU,

7) 3KOJI0THYECKOT0 BOCITUTAHUSA:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emJle, OCHOBE €€ CYyIlleCTBOBAHHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYIbTYyphl: TPHOOPETEHHE OTBITA
IUITAHUPOBAHUSI TIOCTYNIKOB W OIEHKM HUX BO3MOXKHBIX TOCIEACTBUU ISt
OKPY’KAIOIIEH CPEbI;

OCO3HAHUE TJI00ABHOIO XapakTepa SKOJOrMYeCKUX MpoOJeM U MyTed HuX
peleHus;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpETaEMble MPH HW3YYCHUU OHOJIOTHH
3HaHMSI W YMEHUS TPU PEHICHHH TPoOJieM, CBSI3aHHBIX C PAIMOHAIBHBIM
MPUPOJIONONIB30BAHUEM  (COONIOJICHHE  MpaBWJ  TOBEAEHUA B  IPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUE pPABHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHUJOB,
IKocHUCTEM, Orochephl);



AKTMBHOE HENPUATHE JIEMCTBUW, NPUHOCALIMX Bped  OKpPYKarOUIEH
MPUPOAHOU Cpefie, YMEHHE NPOTHO3UPOBATH HEOJArONPHUSATHBIC 3KOJOTHUYCCKHE
MOCJIC/ICTBUS MPEANPUHUMACMBIX JCHUCTBUI U IPEIOTBPAIIATH HX;

HAJIMYUE PAa3BUTOTO DKOJOTHUECKOT'O MBIIICHHUS, YKOJIOTHISCKOU KYIbTYPHI,
OTbITa JeSATETHHOCTH DKOJIOTUICCKOH HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaThCSI UMM B TI03HABATEIbHON, KOMMYHUKATHBHOW W COIMAIBLHOMN
MPAKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTUICCKOMN MEATEITHHOCTH IKOJIOTHICCKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH M OOIIECTBCHHOW INMPAKTUKH, OCHOBAaHHOTO HA JUAJIOTe
KyJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B TOJUKYJIBTYPHOM MHPE;

COBCPIIICHCTBOBAHHUE SI3BIKOBOM M YHTATCIBCKOW KYJIBTYpBl KaK CpPEJICTBA
B3aMMO/ICHCTBHS MEXKTy JIFOJIBMH ¥ IIO3HAHUS MUPA;

NOHMMaHWe crenuuKkn OWONOTMM KaK HayKH, OCO3HaHUs e€ poju B
(bOpMHUpPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU IEJIOCTHOTO
NpEeJICTaBlICHUsT 00 OKPY)KAIOIIEeM MHpE KaK O CIAMHCTBE NMPHUPOIBI, YCIOBEKA W
oOmIecTBa, B IMO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUH MpodsieM
COXPaHEHUS IPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHU /JII COBPEMEHHOW IUBUIIU3AIINMU:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TMEPCIEKTHUBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX peliaTh PeCcypcHbIe  MPOOJIEMBI  Pa3BUTHUS
YeJIOBEYECTBA, TTOMCKA MyTeH BBIXOJAa U3 IIO0ATBHBIX DKOJIOTHUECKHUX MPOOIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPAa3BUTHUIO,  PAIMOHAIBLHOMY
MCIIOJIb30BAaHUIO TMPUPOIHBIX PECYpCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHWHW OWOJOTHYECKUX 3HAHMA B MEIAX
MOBBIIIEHUS OOIIeH KyJNbTYphl, €CTECTBEHHO-Hay4HOW TpPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOyYarOmMXCs, (HOpPMHUPYEMOit
MIPY U3y4YECHUU OMOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHMWSI, UCIIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TOJydaeMble 3HAHUS Ui aHaiu3a u
OOBSICHEHHS SIBIICHUN OKPYKAIOMIETO MHUPA U MPOUCXOASAIINX B HEM U3MCHECHHI,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAYYHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C IENIbI0 TIOYYEeHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATEIFHO HCIIONh30BATh OMOJOTUYECKAE 3HAHUS IS
pemieHwus Mpo0OJIeM B peabHBIX )KH3HEHHBIX CUTYAITUsX;

OCO3HAHWE IIEHHOCTH HAYYHOW JIESATEIHbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M MCCIIEIOBATEIIBCKYIO ACATEIHPHOCTh HHANBUIYAIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIHOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUN MO OHMOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHblEe pe3yibTaTbl OCBOCHUSA y4yeOHOro mnpeamera «buosorus»
BKJIIOYAIOT: 3HA4YMMble JJi1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0y4YaIOIIHUXCS
MEXIUCIUIUIMHAPHBIE (MEXIpPEeIMETHbIE) OOIEeHAayUYHbIE MOHITHS, OTpakarollue
LEJIOCTHOCTh HAYYHOW KapTUHBI MHUpa M CHeUUPUKY METOJOB IO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIEeCTBO, SHEPIHs, SBJIIEHUE, MpOIlecc,
cUCTeMa, Hay4yHbIM (pakT, MPUHIMUI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UccleloBaHue,  HAONMIOJeHUWe, M3MEpPeHHe,  HAKCIEPUMEHT U JAPYTHX),
yHUBEpCAJIbHbIE y4eOHble JelcTBUA (TMO3HABaTeNIbHbIE, KOMMYHHUKATHUBHEIE,

PETYIISITUBHBIE), oOecreynBaroIre dbopmupoBaHue (G yHKIMOHATBHOM
IPaMOTHOCTH M  COIMAIBHOW KOMIETEHIMU OOYyYaIoIUXCs, CIOCOOHOCTH
oOyyaroumxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHUS M  yHHBEpcajbHble ydeOHBIE JEHCTBUS B
MO3HABATEJILHON U COLIMAIbHOM MPAKTHUKE.

MeranpenMeTHble pe3yJbTaThl OCBOSHMsI IPOTpaMMbl CpeIHEro oOIIero
00pa3oBaHUs JTOJKHBI OTPaXKaTh:

OBaagenue YHUBEPCAJIbHBIMU Y4eOHBIMH NMO3HABATEJIbHLIMH
JEeUCTBUSIMMU:

1)0a30Bble JOru4ecKue aeicTBusi:

CaMOCTOSITEIbHO  (OPMYJNIMpPOBAaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccmaTrpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUW MPUEMBI JIOTUYECKOTO MBIILICHUS
(amanu3a, cUHTE3a, CpaBHEHMsI, Ki1acCH(pUKAIIMN, 0000IICHHS ), PAaCKPBIBATh CMBICIT
OMOJIOTMYECKUX TIOHATUH (BBIACIATh MX XapaKTepHbIC MPHU3HAKH, YCTaHABINBATH
CBSI3M C APYTUMH MOHSATHUSIMH);

OmpeAesaTh IEIH JEATEeIbHOCTH, 3aJlaBas IMapamMeTpbl M KPUTEPUH HX
JTIOCTHIKEHHS, COOTHOCUTH PE3YJIbTAaThl ACATECIBHOCTH C MOCTABICHHBIMU IEIIAMU;

UCITOJTH30BaTh OMOJIOTHYECKHAE IMOHATHS ISl 0OBSICHEHUS (PAKTOB M SBICHUUI
YKWBOU IPUPOBI;

CTPOUTh JIOTMYECKHE pacCyXAeHUs (MHAYKTUBHBIC, JEIyKTHUBHbBIC, IO
AQHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M TPOTHBOPEYHS B paccMaTprUBaEMbIX
SIBJICHUSIX, (DOPMYJIMPOBATH BHIBOJIBI U 3aKJIFOUCHUSI;

MIPUMEHSATh CXEMHO-MO/ICIHbHEIC cpelcTBa TS MIPEeJICTaBICHUS
CYIIECTBEHHBIX CBA3€M M OTHOIICHWM B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a



TaKK€  MPOTHUBOPEYMI  pa3HOro  poja,  BBIABICHHBIX B Pa3IMYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIN3a HUMEIOIINXCS
MaTepUalibHBIX U HEMaTepUAIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIEATEIILHOCTH, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIEICTBUM €S TEILHOCTH;

KOOPJAMHUPOBATh U  BBINOJHATH pabOTy B  YCJIOBUAX PeaJbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICUCTBUS;

pPa3BUBATh KPEATHBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.

2)0a30BblIe HCCIeA0BaTEIbCKUE IeHCTBUSI:

BJIAJICTh HaBbIKAMH Y4€OHO-HUCCIIEIOBATEILCKON U TPOCKTHOM NIESITEIIbHOCTH,
HaBBIKAMHU  paspenieHuss npo0jeM, CIHOCOOHOCThIO U TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJIOB PEIICHUS MPAKTUISCKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

UCIIOJIB30BaTh PA3JIMYHbIE BUJBI JEATCIBHOCTH 10 TIOJYYCHHIO HOBOTO
3HaHUS, €r0 MHTEpPIpeTaluy, MPeoOpa30oBaHUI0 W TNPUMEHEHHUIO B Yy4eOHBIX
CUTYaIUsX, B TOM YHUCJIC TIPU CO3aHUN YUCOHBIX U COITUATBHBIX MPOEKTOB,;

(dbopMHUpOBaTH HAYUHBIN TUI MBIIUICHUS, BIaI€Th HAYYHOU TEPMHUHOJIOTHUEH,
KJIIOYEBBIMU TTOHITUSIMU U METOJIaMH;

CTaBUTh H (OpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
JESTENBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh TIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/audy,
BBIIBUTATh THUIOTE3y €€ pelIeHUs, HAXOJWTh apryMEHThI JUIs JT0Ka3aTelbCTBA
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHANMM3UPOBATh TIOJYYEHHBIE B XOJE pEIICHUS 3aJaddl  pPe3yJbTaThl,
KPUTHYECKHU OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIOBUSIX;

J1aBaTh OIICHKY HOBBIM CHUTYaIlMsIM, OIICHHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA MOUCK TIEPEHOCAa CPEACTB U CIOCOOOB
JIEHUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

YMETh MEPEHOCUTh 3HAHUS B MO3HABATEIbHYI0 U IMPAKTUYECKYIO 00JacTu
KU3ZHEICSATEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTATh HOBBIC WJCH, MpeJiaraTb OpPUTHHAIBHBIC MOJAXOABl U PEIICHHS,
CTaBUTH MPOOJIEMBI U 3a/1a4H, JOMYyCKAIOIHUE aJTbTePHATUBHBIC PEIICHHU .

3) pabora ¢ uHpopMaumeii:

OPUEHTHPOBATHCS B PA3TUUYHBIX UCTOUYHUKAX UHPOpMAIUU (TEKCTE Y4eOHOTO
nocoOusi, HAYYHO-TIOMYJSPHOW JHUTEpaType, OHOJOTMYECKUX CJIOBApsSIX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax NMaHHBIX, B VHTepHETE), aHAIM3UPOBATH



MH(pOpMALINIO pa3TUYHBIX BUJIOB U (OPM MPE/ICTABICHUS, KPUTUUECKHU OLIEHUBATH
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCT;

dbopMynTUpOBaTh 3aMpPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MPHU TOUCKE U
otOope Ouonornueckoit nHGOpMaIMU, HEOOXOIUMON sl BBITIOJIHEHUS YU4E€OHBIX
3a/ay;

npuoOpeTaTh OIBIT HWCHOJIb30BaHUS HUHGPOPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTMH, COBEPIIICHCTBOBATh KYJIbTYPY aKTUBHOI'O MCIIOJIL30BAHUS PA3IMUHBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMaTbHYIO  (OpMY  MPEICTABICHUS
ouosiornueckoit nHGopmanuu (Cxemsbl, rpaduKu, JUarpaMMbl, TaOJIHIIbI, PUCYHKH
" Apyroe);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KA4yeCTBE CpEJACTBA Mpu pabdoTe ¢
Ouosiornueckor umHGOpPMALME: TNPUMEHATh XUMHUYECKHEe, (HU3UYECKHE W
MaTeMaTHYeCKUe 3HAKHM M CHUMBOJIbI, (OpPMYJIbI, aOOpeBUATypy, HOMEHKIATYpY,
UCIIONIB30BaTh U TPeoOpa3oBBIBATh  3HAKOBO-CHUMBOJIMUYECKHE  CPEJICTBA
HaTJISITHOCTH;

BJIAJ€Th  HABBIKAMU  pACTO3HABaHUS U 3alUTBl  WH(OpMAaINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBiageHue yHUBePCAIbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1)o0menme:

OCYIIECTBIISITh KOMMYHUKAILIUK BO BCceX cdepax KU3HHU, aKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM TUCKYCCHUHU TIO CYIIECTBY OOCYyXIaeMou Tembl (YMEHHE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXKICHHS OTHOCUTEIHHO BBIMOJIHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3WIIUNA APYTHX yYaCTHUKOB
Jaiora Uin JUCKYCCUN);

pacmo3HaBaTh HeBepOaJdbHBIE CpencTBa OOIIEHUs, MOHMMATh 3HAYCHUE
COIIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYyaIlHi,
YMETh CMATYATh KOH(JIUKTHI U BECTU MTEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CIIOCOOaMM OOIIEHUS W B3aUMOJCHCTBUS, MOHUMATh
HaAMEPEHUS IPYTUX JI0JEH, MPOSBIATh YBAKUTEIHLHOE OTHOIIIEHUE K COOECETHUKY
U B KOPpeKTHOU popme HopMyITupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTb CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
SI3bIKOBBIX CPEJICTB.

2)coBMeCTHAsA 1eSITeJIbHOCTD:

NOHUMAaTh U HMCHOJb30BaTh MPEUMYIIECTBA KOMAH/IHOW W WHIWBUAYaJbHOU
paboTHI MpHU pelIeHu ONOTOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTD
MIPUMEHEHHUS TPYIIOBBIX (OPM B3aUMOACHCTBUS IIPU PEILICHUH Y4eOHOU 3a/1auu;

BBIOMpPATh TEMATHKY U METOJbl COBMECTHBIX ACHUCTBUM C Yy4ETOM OOIIMX
HMHTEPECOB U BO3MOKHOCTEHN KaXKJIOr0 YieHa KOJUIEKTHUBA;



NPUHUMATh €AW  COBMECTHOM  AEATENBbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUA II0 €€ JOCTHMIKEHUIO: COCTaBJATH IUIAH JIEHCTBUM,
pacnpenensaTh poJd C YYETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pE3yJbTaTbl
COBMECTHOM paboThI;

OIICHUBATh KAa4E€CTBO CBOEr0 BKJIaJa M KaXKAOTO yYaCTHMKA KOMAaHIbI B
oOIIMiA pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OIIEHMWBAaThb HJIEUM C MO3WUIMU HOBU3HHI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAUMMOCTHY;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE TNOBEAEHHUE B Pa3JIUYHBIX
CUTYAIUsIX, TPOSIBIISTh TBOPUYECTBO U BOOOPAKEHHUE, OBITH UHUITUATUBHBIM.

OBJ1aieHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY JIeHCTBUAMU:

1)camoopranuszanus:

UCIIOJIK30BaTh OWOJIOTMYECKUE 3HAHUS I BBISBICHUS TIPoOJeM U HX
pelieHns B )KU3HCHHBIX U YYEOHBIX CUTYAIUSX;

BLIOMpATh HAa OCHOBE OWOJOTMYECKUX 3HAHHWM II€JIeBbIe U CMBICIIOBBIC
YCTAHOBKHM B CBOMX JIEMCTBMSIX M MOCTYINKAX MO OTHOUICHWIO K >KUBOW MPUPOJIE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIBHO OCYILECTBIIITh ITO3HABATEIBHYIO JIE€STEIBbHOCTD, BBISABIISITH
npo0JieMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3a/1auyd B 00pa30BaTEIbHOM
NEATENIbHOCTU U )KU3HEHHBIX CUTYaLUsAX;

CaMOCTOSITEJIbHO ~ COCTABJIATH IUTAH  pPEIIeHUs TNpodsieMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTECHU;

J1aBaTh OLICHKY HOBBIM CUTYaLIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHU;

JieaTh OCO3HAHHBINA BBIOOp, apTyMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH
3a pELICHNUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO IIMPOKOW SPYIUINH B
pa3HbIX 00JIaCTAX 3HAHWUW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oOBATENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2)CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JESITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISAM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  PEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JEHUCTBUA M MBICIHUTENbHBIX MPOLECCOB, HX pE3yJIbTAaTOB U
OCHOBaHUM, MCIOJIb30BATh MPUEMBI pedieKCUM ISl OLICHKU CUTYyalluu, BhIOOpa
BEPHOT'O PELICHUS;

yMETh OLCHUBATh PHUCKH W CBOECBPEMEHHO MPHUHUMATH PEIICHUS IO HX
CHIDKCHUIO;



[IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX INPH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

3)npuHsaTHE ce0S U APYIUX:

OPUHUMATH ce0sl, MTOHMMas CBOU HEJJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPHU AaHAINU3E PE3YIbTATOB
NEATEIbHOCTH;

OpU3HABATh CBOE MPABO U MPABO JAPYTHUX Ha OIIHUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBTATBI

[IpeamerHbie pe3ynabTarhl ocBoeHuss mporpammbl COO mo Ouojoruu Ha
06a30BOM YpOBHE BKIIIOUAIOT crielupuyeckue s yueOHoro npeamMera «buosorus»
HAy4HbIC 3HAHUS, YMEHHS U CIOCOOBI JEHCTBUM MO OCBOCHHIO, HHTEPIIPETAIIUUA U
npeoOpa3oBaHUI0 3HAHUM, BUBI JEATCIBHOCTH MO TMOJYYCHHUIO HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B Pa3IUYHBIX YUEOHBIX CHUTYyaIlUsSX, a TaKKe B pPEaJIbHBIX
KU3HEHHBIX CHUTYyallUsAX, CBS3aHHBIX ¢ Ouosorueir. B mporpamme mnpeameTHbie
PE3yNIbTATHI IPEJICTABIIEHBI IO TOJIaM 00y4YeHUSI.

[IpenmeTHble pe3ynbTaThl OCBOEHUsA ydyeOHoro mpeamera «buonorus» ¢ 10
Kjlacce NOJKHbI OTPAXkKaTh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U POJH OUOJIOTHH B CHCTEME HAy4HOIO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KAapTUHBI MUpPa U HAyYHOIO MHUPOBO33PEHHUS, O BKJIAJAE POCCUHCKUX U
3apyOCKHBIX YYEHBIX-OMOJIOTOB B  pPa3BUTHE OWOJIOTHH, (DYHKIIMOHAIBHOU
IPAaMOTHOCTH Y€JIOBEKA JJI PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PaCKpbhIBaTh COJEPKaHHE OMOJOTHMYECKHX TEPMHUHOB U TOHSTHA:
KU3Hb, KJIETKa, OpraHu3M, MeTabonm3M (0OOMEH BEIECTB M TMpPEBpaIICHUE
SHEPIuM), TOMEOCTa3 (CaMOPETYJISAIMs), YPOBHEBASI OPraHU3ALMS JKUBBIX CHUCTEM,
CaMOBOCIIPOU3BeACHUE (PENPOIYKIIHS ), HACTIEICTBEHHOCTh, I3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHUE Wu3JaraTb OHOJOTMYECKHE TEeOpuu (KJIETOYHAs, XpPOMOCOMHAsi,
MyTallMOHHAs, IICHTpalbHAs JIOTMa MOJICKYJIApHOW Ouomorum), 3akoHbl (I
Meunpnensa, T. Moprana, H. 1. BaBunoBa) u yuenust (0 HeHTpax MHOrooOpasus u
MPOUCXOXKIEHUS KyIbTypHbIX pacTteHuid H. 1. BaBuiioBa), onpenensiTh rpaHULIbI
UX OIPUMEHUMOCTHU K )KMBBIM CUCTEMAaM;

yMEHHUE BIaJETh METOJAMHU HAYYHOT'O MO3HAHUS B OUOJIOTHUU: HAOIIOICHUE U
OMHUCAHUE YXUBBIX CUCTEM, IMPOIIECCOB W SIBIICHUM, OpraHu3alus U MPOBEJCHUE
OMOJIOTMYECKOTO  DKCIEPUMEHTA,  BBIABMXKEHHUE  TUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXJY HCCIEIyeMbIMU BEJIMYUHAMH, OOBSICHEHUE TMOIYyYEHHBIX



pE3yJIBTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHATHHA, TCOPUU M 3aKOHOB, YMCHHE
JIeNaTh BHIBOJBI HA OCHOBAHUH TIOJYYCHHBIX PE3YyIbTATOB,;

YMEHHE BBICIATH CYIIECTBCHHBIE NMPU3HAKU BHPYCOB, KJIETOK MPOKAPHOT H
DYKapHOT, OJHOKIECTOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHa BEIIECTB M MpEeBpalleHus dHEPruu B KIEeTKe, (DOTOCHUHTE3a,
IJJACTUYECKOTO U JHEPreTUYeCcKOro OoOMEHa, XEMOCHUHTE3a, MHTO3a, Meilo3a,
OIUTOJIOTBOPCHMS, PAa3MHOKCHHS, WHAWNBUAYAJLHOTO Pa3BUTHS OpraHU3Ma
(oHTOTEHE3);

YMCHHE TPUMEHSTH IMOJTYYCHHBIC 3HAHUS IS OOBSCHEHUS OHMOIOTHYCCKUX
NIPOIIECCOB ¥ SIBJICHHM, ISl IPUHATHS MPAKTUYCCKUX PEHICHUH B TOBCEIHEBHOM
KU3HU C IeJbl0 oOecriedeHuss 0€30MacHOCTH CBOETO 3/I0POBbS U 370POBbS
OKPY’KAIOIIUX JI0JIeH, COOIO/ICHHSI HOPM TPaMOTHOTO MOBEACHUS B OKPYKAIOIICH
NPHUPOJHON Cpelle, TMOHMMaHUE HEOOXOJUMOCTH HCIIOJIb30BAHMS JTOCTHIKCHHM
COBpPEMEHHOMN owooruu u OMOTEXHOJIOTUH TUTST PaIMoOHAIEHOTO
IPHUPOJIOTIOIH30BAHUS;

YMEHHE pellaTh dJCMEHTAapHBIC TEHETHYCCKHE 3aJayd Ha MOHO- U
JTUTUOPHUIHOE CKpEIUBaHUE, CIEIUICHHOE HAaCJIeIOBaHUEe, COCTABJISATh CXEMBI
MOHOTHOPUTHOTO CKpEUIMBAaHUS Ui MpEeCKa3aHusl HACIEIOBaHUS MPU3HAKOB Yy
OpraHU3MOB;

yYMEHHE BBITIOJHATH JA0OpaTOPHbIE U TPAKTHYECKHUE PabOoThl, COOII0IATH
paBuia mpu padbote ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0BaHUEM;

yMEHHE KPUTUYECKH OIICHHUBAaTh M HWHTEPIPETUPOBATH HMHQPOPMAIIUIO
OMOJIOTUYECKOTO COJEP)KaHUSA, BKIIOUAIONIYI0O TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX UCTOYHUKOB (CpPeICcTBa MAacCOBOM MH(OpMAIUU, HAYYHO-TIOMYJISIPHBIC
MaTepHalbl), STUYECKHWE aCIEKThl COBPEMEHHBIX HCCIEIOBAaHUNA B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO37aBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIICHHS,
00001ast OMONIOTHYecKyt0 UH(POpPMAIIUI0O W3 HECKOJBKUX HCTOYHUKOB, TPAMOTHO
MCITIOJIb30BaTh MOHITUIHBIN arnmapaT OMOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS ydeOHOro mpeamera «buonorus» 6 11
K1acce NOIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHWUW O MECTE U PO OHWOJIOTHH B CHCTEME HAYYHOTO
3HAHHWSI ECTECTBCHHBIX HAayK, B (POPMHUPOBAHWUM COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KApTHHBI MHpa W HAyYHOTO MHPOBO33PEHHS, O BKJIA/IE POCCHUHCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (DYHKIIMOHATLHON
TPaMOTHOCTH YEJIOBEKA JJIS PEIICHUS )KHU3HEHHBIX 3a]1a4;

YMEHHE PaCKphIBaTh COJEPKAaHWE OMOJOTHUYECKHX TEPMHUHOB W TIOHSTHIA:
BHJI, TIOMYJISLMS, TeHOPOH, SBOJIIOIHUS, JBUXKYIIUE CUIIbI ((DaKTOPHI) SBOJIIOINH,
MPUCIIOCOOJICHHOCTh OPraHU3MOB, BHJ000pa3oBaHUE, JKOJOrMueckue (HakTophl,



DKOCHUCTEMA, TNPOJYIEHThI, KOHCYMEHTBI, pPEAYLEHTbl, 1EeNU MHUTAHUS,
AKOJIOTUYECKasi MUpaMuia, OUoreoreHo3, onocdepa;

yMEHUE Wu3JlaraTb OWOJIOTUYECKUE TeOopuu (dBOJIOIMOHHAs Teopus Y.
JlapBuHA, CHHTETHMYECKas TEOpHUs DBOJIIOIMHU), 3aKOHbBI M 3aKOHOMEPHOCTH
(3apoapimieBoro cxoncrsa K. M. bapa, depenoBanusi riaBHBIX HAmpaBICHUN H
nyteit sBomoruu A. H. CeepuioBa, yuenus o ouochepe B. . Bepnanckoro),
OTPENIENATh TPAHULIBI UX MTPUMEHUMOCTHU K KUBBIM CUCTEMaM;

yMEHHUE BJIaJETh METOJAMHU HAYYHOTO TTO3HAHUS B OUOJIOTHUU: HAOIIOICHUE U
OMHUCAHUE YXKUBBIX CUCTEM, IMPOIIECCOB U SBJICHUN, OpPraHu3alus U MPOBEJICHHE
OMOJIOTMYECKOTO  DKCIEPUMEHTA,  BBIABMI)KEHHUE  THUIMOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXIY HCCIEIyEeMbIMU BEJIMYUHAMHU, OOBSCHEHHE TOJYYCHHBIX
pPEe3yIbTAaTOB, WCIOJIL30BAaHHBIX HAYYHBIX TMOHSATUN, TEOpPUN M 3aKOHOB, YMEHUE
JienaTh BEIBOJIBI HA OCHOBAHUU TTOJTYUYEHHBIX PE3YJIbTaTOB,;

YMEHUE BBIJICTATh CYIIECTBEHHBIC TPU3HAKH CTPOCHHUS OHOJOTHYECKHUX
OOBEKTOB: BHUJOB, TOMNYJAIUN, TMPOIYIEHTOB, KOHCYMEHTOB, pEIyIICHTOB,
OMOreolleHO30B U HJKOCUCTEM, OCOOCHHOCTH TMPOLIECCOB: HACIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUs, MPUCIOCOOICHHOCTH
OpraHU3MOB, JIEWCTBHSI SKOJOTMYECKUX (PAKTOpPOB Ha OpPraHU3MbI, IEepeHoca
BEIIECTB M IOTOKAa HHEPTrUM B DKOCUCTEMAX, AHTPOIOIE€HHBIX H3MEHEHHH B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEHIECTB U OHMOTCOXUMHYECKUX
ITUKJIOB B Onocdepe;

YMEHHE TPUMEHSTH MOJTYYEHHBIE 3HAHUA I OOBSCHEHUS OMOIOTHYECKUX
MPOLIECCOB M SIBJICHUM, JJISl TIPUHATHUS MPAKTUYECKUX PEIICHUN B IMOBCEIHECBHOMU
KU3HA C 1EJpl0 oOecrieyeHusi O€30MacCHOCTH CBOETO 3JI0POBbSl M 370POBBSA
OKPYXAIOIUX JTIOCH, COOMIOIEHUSI HOPM TPaAaMOTHOTO TOBEJICHUS B OKPY>KAIOIICH
OPUPOJHON Cpelle, MOHMMaHUE HEOOXOJUMOCTH HCIIOIB30BAHUS JTOCTHKECHHM
COBPEMEHHON OMOJIOTUU ISl PAlMOHAIBHOTO MPUPOIOIIOIb30BAHUS;

yMEHHE pemiaTh dJeMEHTapHbIe OMOJIOTHYECKUE 3a]1aul, COCTABISITH CXEMBI
MepEeHOCca BEIIECTB U YHEPTUU B SKOCUCTEMAX (L€ TUTaHUA);

YMEHHE BBITIONHATH JA0OpATOPHBIE U TPAKTHYECKHE PaldOTHI, COOMIOAATH
nmpaBwiIa mpu paboTe ¢ yueOHBIM U Ja00paTOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPUTUYECKH OIICHUBATh ¥ HWHTEPHPETUPOBATH HH(POPMAIUIO
OMOJIOTUYECKOTO  COJEP)KAaHUS, BKIIOUAIONIYIO TICEBJOHAYYHBIC 3HAHWS U3
Pa3TUYHBIX HCTOYHUKOB (CpPEICTBa MacCOBOW MH(OpMAIUU, HAYYHO-TIOMY IS PHBIC
MaTepuasibl),  paccMaTpuUBaTh  TJIOOAIBHBIE  DKOJIOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTHU, POPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

yMEHUE CO37]aBaTh COOCTBEHHBbIE MHUCHMEHHBIE U YCTHBIE COOOIICHUS,
000011as OMOJOTMYECKYI0 UH(POPMALIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh MOHSATUMHBIN anmapaTt OMOJOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KonunyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iaesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmmoreka [{OK
! bronorus kax Hayka 2 0 05 https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
2 JKuBbIE CHICTEMBI M HX OpraHU3aIs 1 0 0 httos://m. edso0.ru/7f41c292
bu6moreka [IOK
X i 1 1
3 MMHYECKHI COCTaB U CTPOCHUE KIETKH 8 httos://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 IKHM3HEAEATENBHOCTS KIETKH 6 1 0 https://m.edsoo.ru/7f41c292
Pa3zmHOXeHUEe ¥ MHAUBUIYAIbHOE Pa3BUTHE bubmuorexa [JOK
5 5 0 1
OPraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 1 15 bu6mmoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 0 0 bubnuoreka [JOK
OMOTEXHOJIOTUU https://m.edso0.ru/7f41c292
bubmuoreka [JOK
8 P 1 0 0
CSCPBHOC BpeMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 4
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11 KVIACC

KoanuyectBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (ungposrbie)
Ne i/ Konrpoasubie | IIpakTHyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
bubmmoreka [{OK
1 JBOIOIHOHEA OHONOTHS ) 1 1 https://m.edsoo.ru/7f41cc74
9 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 1 05 bubnuorexa [JOK
3emie ' https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
3 OprafisMbl i OKpYaIOIas cpesa > 0 1 https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
4 CooOmiecTBa 1 SKOJIOTHUECKHUE CUCTEMBI 9 1 0 httos://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
> Peseparoe Bpens 2 0 0 https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 2.5
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 2.5
HOYPOYHOE INTAHUPOBAHUE
10 KIJACC
KosmnuecTBo yacos
Ne JulIeKTpOoHHbIe U poBBIe 00pa3oBaTeIbHbIC
Tema ypoxka KonrTpoabnsie | IIpakTnueckue
n/n Bcero pecypcbl
padoThI padoTshI
1 buonorus B cucreme Hayk 1 0 0 bubnuorexa [IOK



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
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https://m.edso0.ru/863e6122https://m.edsoo.ru/863e632a

Merto1bl TO3HAHUA KUBOM
npupoel. [IpakTuaeckas
pabora Ne 1
«Hcnonp3oBanne
pa3IUYHBIX METOOB MpPHU
M3y4YEHUU OMOJIOTHUECKHUX
00BEKTOBY

0.5

bu6mmoreka LIOK https://m.edso00.ru/863e6122

buonoruueckue cucTeMsl,
MPOIIECCHI U UX U3yUEHHUE

bubnuoteka [{OK https://m.edsoo.ru/863e6564

XUMHUYECKUHA COCTAB
kieTkd. Bomxa n
MUHEPAIbHBIE COJIA

bu6mmoreka [IOK https://m.edsoo.ru/863e674e

benku. CoctaB u cTpoeHune
0enKoB

bu6mmoreka IIOK https://m.edso0o.ru/863e6b72

DepMEeHThl —
OHOJIOTHYECKHe
KaTajau3aTophbl.
JlaGopaTtopHas pabora Ne 1
«3yuenue
KaTaJIUTHYECKOMN
AKTUBHOCTH ()EpMEHTOB
(Ha mpumepe aMuiIa3bl WIH
KaTaJias3bl)»

0.5

bu6mmoreka LIOK https://m.edso00.ru/863e6b72

Vraesoasl. JInnmael

bubmuoteka [{OK https://m.eds00.ru/863e6870

HyknenHoBbIE KUCIIOTBI.
ATOD

bubmuoteka I{OK https://m.edsoo.ru/863e6d5c

I/ICTOpI/IH 1 METOAbI
HU3YUCHUA KIICTKU.

bubnuoreka I{OK https://m.edsoo.ru/863e6e88
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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/863e6e88

Kiterounas teopust

10

Knerka kak 1esoctHas
JKHUBasa CUCTEMaA

11

Crpoenue
3YKAPUOTHYECKON KIIETKH.
JlabopaTtopnast pabota Ne 2
«M3ydeHnne crpoeHus
KJIETOK PaCTEHHI,
KUBOTHBIX, TpUOOB U
OaxTepuit o
MHUKPOCKOTIOM Ha TOTOBBIX
MUKpOIpernapaTax 1 ux
OTIHCaHHE

0.5

bubmmoreka [{OK
https://m.edsoo.ru/863e6ff0https://m.edsoo.ru/863e716c¢

12

OOMEH BEIIECTB WIH
MeTab0IU3M

bu6mmoreka IIOK https://m.edsoo.ru/863e766¢

13

doTtocuraTe3. XeMOCHHTES

bu6mmoreka IIOK https://m.edso00.ru/863e7c98

14

DHepreTUYecKuii 00OMeH

bu6moreka LIOK https://m.edsoo.ru/863e7aae

15

JKU3HEHHBIN UK KIETKH.
Jenenune kaetku. MuTos.
JlaGopaTtopnast pabota Ne 3
«Habmronenne Muto3a B
KJIETKaX KOHYMKA KOPEeIlKa
JyKa Ha TOTOBBIX
MHKpOIIpernapaTax»

0.5

bubnuoteka I{OK https://m.edsoo.ru/863e7dc4

16

Buocunres Oenka. Peakius
MaTPUYHOTO CUHTE3a

bubmuoteka I{OK https://m.edsoo.ru/863e796e

17

Tpancnsanus — GHOCUHTE3
Oenka

bubmuoteka [{OK https://m.edsoo.ru/863e796e



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

18

Hexnerounsie hopmbl
KHU3HU — BUPYCHI

bu6mmoreka LIOK https://m.edso00.ru/863e7540

19

DopMBbI pa3MHOKECHUS
OPraHu3MoOB

bu6mmoreka [IOK
https://m.edsoo.ru/863e81b6https://m.edsoo.ru/863e831e

20

Meiios

bu6mmoreka LIOK https://m.edsoo.ru/863e7f4a

21

OO6pazoBaHue U pa3BUTHE
MOJIOBBIX KJIETOK.
Ormo10TBOPEHHE.
JlabopaTtopnast pabota Ne 4
«M3ydeHnne crpoeHus
MIOJIOBBIX KJIETOK Ha
TOTOBBIX
MUKpOIIperapaTaxy

0.5

bubnuoteka [{OK https://m.edsoo.ru/863e81b6

22

NuauBunyanbHOE
pa3BUTHE OPraHU3MOB

bu6mmoreka IIOK https://m.edso0o.ru/863e8436

23

I'enetnka — Hayka o
HACJIEICTBEHHOCTH U
W3MEHUYUBOCTH

bu6mmoreka IIOK https://m.edsoo.ru/863e86f2

24

3aKOHOMEPHOCTH
HaCJIeIOBaHUS MPU3HAKOB.
MonorubpuaHoe
CKpeIllBaHHe

bu6moreka LIOK https://m.edso00.ru/863e8878

25

JlurubpuaHoe
CKpelIuBaHue. 3aKOH
HE3aBHCHUMOTO
HaCJIeIOBaHUS MPU3HAKOB

bubnuoteka [{OK https://m.edsoo.ru/863e89a4

26

CuemjieHHoe
HacJeJOBaHUE MPU3HAKOB.

0.5

bubmuoteka [{OK https://m.edsoo.ru/863e8c60



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
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

Jlaboparopuas pabota Ne 5
«M3y4yeHue pe3ynbTaToB
MOHOTHOPUIHOTO U
JTUTUOPUIHOTO
CKpCIIUBaHUS Y
Ip030(UITBI HA TOTOBBIX
MUKpOTIpenapaTax»

27

I'eneTuka nosna.
HacnegoBanue nmpu3Haxos,
CLIETVIEHHBIX C M0JIOM

bubnuoteka [{OK https://m.edsoo.ru/863e8c60

28

N3MeHYnBOCTb.
Henacnencreennas
W3MECHUYUBOCTbD.
JlaGopaTtopnast pabota No
6. N3yuenue
MOTU(DUKAITMOHHOU
W3MEHUYUBOCTH,
MIOCTPOECHHE
BApHUAIIMOHHOTO psJa U
BapyallMOHHOW KPUBON»

0.5

bu6mmoreka IIOK https://m.edsoo.ru/863e8efe

29

HacnencrtBennas
W3MEHUYUBOCTb.
JlaboparopHas padota Ne
7. «AHanu3 Mmyranui y
Ip030(hUIIBl HA TOTOBBIX
MUKpOTpernaparax»

0.5

bubnuoreka [{OK https://m.edsoo.ru/863e8efe

30

I'enetuka yenoBeka

bubmuoreka I{OK https://m.edsoo.ru/863e8d78

31

PesepBHBIN ypOK.
O06o00611eHne N0 TeMe



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78

«HaciencTBeHHOCTE U
N3MCHYUBOCTH
OpPraHU3MOB»

32

Cenexuus Kak HayKa u
porecc

bu6mmoreka LIOK https://m.edsoo.ru/863e9214

33

MeToabI 1 HOCTHKEHUS
CEJIEKLIUN PACTEHUN U
JKUBOTHBIX

bu6mmoreka LIOK https://m.edsoo.ru/863e9214

34

buoTtexHomornsa kak
OTpacib MPOU3BOJICTBA

bubnuoteka [{OK https://m.edsoo.ru/863e9336

OBIIEE KOJIMYECTBO YACOB
[10 ITTPOI'PAMME

34



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
uudpoBbIe
Nen/m | Tema ypoka Konrtpoiasbubie | IlpakTuyeckue op
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
" bubnuorexa [JOK
1 1
IBOJMIOUHA H METOLLL €€ H3YHIEHHA 0 0 https://m.edso0.ru/863ea20e
9 WcTopus pa3BuTHs NpeacTaBlieHuit 00 1 0 0 bubnuoreka [IOK
3BOJIIOIUHU https://m.eds00.ru/863e9570
bu6mmoreka [IOK
M 1
3 HIPOIBOIIONHA 0 0 https://m.edsoo.ru/863e9cle
[Tomynsanmst Kak 37eMeHTapHas eAuHUIA
BHIa 1 ABotonuu. JlabopaTopHas pabora Ne bubnuoreka [IOK
4 1 0 0.5
1 «CpaBHEHUE BUIOB 10 https://m.edso0.ru/863e99c6
MOP(HOJIOTHIECKOMY KPUTEPHIO»
JIBKyIIHAE CUITBI (3JIeMEHTapHbIC (PAKTOPHI) bubnmuorexka [JOK
5 1 0 0
SBOJIIOIUHU https://m.edsoo.ru/863e9da4
. bu6mmoreka [JOK
6 E 0 1 0 0
CTCCTBEHHBII OTOOP H €ro oMl https://m.edso0.ru/863e9ed0
Pe3ynbTathl 3BOIONUN:
MIPUCIIOCOOJIEHHOCTh OPraHU3MOB U
7 BHUI000pazoBanue. JlabopatopHas padora Ne 1 0 05 bubnuoreka [JOK
2 «OnucaHue NpucrnocoOIeHHOCTH ' https://m.edso0.ru/863e9fde
opraHusma 1 €€ OTHOCUTEIIBHOTO
XapakTepa»
bu6mmoreka [JOK
8 H 1 0 0
AUPABIICHICE 1 TYTH MagpospoInonHH https://m.edso0.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

9 HeoOpaTumocTs 3BOITIONIAN 0
10 HcTopus xu3Hu Ha 3emiie U METObI €€ 0
W3YYCHUS
bubnuorexa [JOK
11 ['unoTe3b! NPOUCXOKACHUS )KU3HU Ha 3eMIie 0 https://m.e dsocl)_.[ru 1863ea546
12 PazButue xxu3HM Ha 3emMIie Mo spam 1 0 bubnuorexa [JOK
Mepruoiam https://m.edsoo.ru/863ea6be
OCHOBHBIE ATAITBI 3BOJIIOIUU PACTUTEIHHOTO
13 1 ’KUBOTHOTO Mupa. [IpakTuueckas pabora 05 bubnuoreka [IOK
Ne 1 «M3yueHne nCKkonaeMbIX OCTaTKOB https://m.edso0.ru/863ea8bc
PaCTeHHIA W KUBOTHBIX B KOJUICKITHSIX)
14 CoBpeMeHHasl CCTeMa OPraHu4YeCKOro MUupa 0 bubmorexa IOK
https://m.edsoo.ru/863ea48e
15 DBOJIIOIHS YeJI0BEKa (aHTPOTIOTEHE3) 0 ng:;ﬁf;igﬁg 63eac2c
16 JIBkyiue cuiibl ((pakTophl) aHTPOIIOTEHE3a 0 Et?[iﬂll;I;T:cizgﬁllé 63eaddd
17 OCHOBHBIE CTaIUU IBOIIOLNA YEJIOBEKA 0
18 UYenoseueckue pacel U IPUPOIHBIE 0 bubnunoreka [JOK
aJanTaly 4eJIOBEKa https://m.edsoo.ru/863eaea?2
PesepBHrlit ypok. O6001IeHHE 10 TEME
19 «BO3HUKHOBEHWE U Pa3BUTHE KU3HU HA 0
3emiie»
20 DKoJIorus Kak HayKa 0
21 Cpenbl 0OUTaHUS U SKOJIOTUYECKUE 0 bubnunoreka [JOK
(baxTopsI https://m.edsoo.ru/863eafec
22 Abuortuueckue daxropsl. JlabopaTopHas 0.5 bubnuorexa [IOK



https://m.edsoo.ru/863ea5a6
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

pabota Ne 3. «Moposornueckne
0COOEHHOCTH PaCTEHUI U3 Pa3HBIX MECT
oburtanus». JlabopatopHas padora Ne 4.
«Bnusinue cBeTa Ha POCT U pa3BUTHE
YEPEHKOB KOJIeyca»

https://m.edsoo.ru/863eb10e

bubnnorexa [JOK
23 buotieckie gaxTops! 0 https:// m.edsocl)_.[ ru/863eb348
DKOJIOTHYECKHE XapaKTEPUCTUKH
24 nonyssinud. [IpakTudeckas padora Ne 2 05
«IToICYET MIOTHOCTH MOMYJIALMM pa3HbIX
BHJIOB PACTCHUIN»
bubnuoreka [IOK
25 Coo01ecTBa OpraHu3MoB — OHOIIEHO3 0 httos://m.e dsogru 1863eb46a
bubnuoreka [IOK
26 DKOJIOTHYECKHE CUCTEMBI (3KOCHCTEMBI) 0 httos://m.e dsogru 1863eb46a
OcHoBHBIE MIOKa3aTeNIN IKOCUCTEMBI.
27 DkoJsiorrndeckue nupamuapl. CBoCTBa 0 Eubmaorexa HOK
sxocHcTen. CyKieeers https://m.edso0.ru/863eb5fa
28 [TpupoaHbIE 2KOCUCTEMBI 0
29 AHTPOTIOT€HHBIE YKOCUCTEMBI 0
30 buocdepa — rinobdanpHas s3kocucTeMa 0 bubnuoreka [JOK
3emun https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 0 bubnuoreka [JOK
ouocdepsr https://m.edso0.ru/863ebd16
32 YenoseuecTBo B OHochepe 3eMiu 0
33 CocymiecTBoBaHUE MIPUPOIBI U 0 bubnunoreka [JOK

YCJI0BCYCCTBA

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



https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

PesepBubliit ypok. O60011€HUE TEMBI
34 1 0 0
«Co0011ecTBa 1 3KOJIOTHICCKUE CHCTEMBD)
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 2.5

YYEBHO-METOANYECKOE OBECIHHEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

buonorus / [Taceunux B.B., Kamenckuit A.A., PyonioB A.M. u npyrue /Tlox pex. [laceunuka B.B., AkuinonepHoe o011ecTBo

«H?;}I&TGJII)CTBO «HpOCBCIIICHI/Ie»

METOJINYECKHUE MATEPHUAJIBI UIAA YUYUTEJIA

HOUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

https://m.edsoo.ru
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