IHosicuuTenLHAA 3aNIMCKA.

Pabouass mporpamma 1o Owmosormm s 10-11 kimacca cocraBiieHa Ha OCHOBE
CJEIYIOIIUX JOKYMEHTOB:

e ®deaepa’abHOrO TOCYIAPCTBEHHOI'O 0OPA30BaTEILHOTO CTaHApTa CPEIHEro 00IIero
oOpa3oBanust (yTBepKAeH nprukazoM MuHoOpa3zoBanus u Hayku PD Ne 43 ot
17.05.2012 «OG6 ytBepkaeHnn (GenepaabHOro rocy1apcTBEHHOr0 00pa3oBaTeIbHOTO
CTaH/JapTa CPEeIHEro o0mero 00pa3oBaHus» B aKTyalIbHOW PEIaKIIUU.

e [lomoxxenus «O paboueii mporpamMme yaeOHbBIX peamMeToB (KypcoB)» MBOY «COIIl
No59y, npunsToro Ha 3aceganuu negarorudeckoro copeta 29.03.2016, nporokos Ne3;
YTBEP>KJIEHHOTO MpuKa3oM aupexropa Ne 56-p ot 29.03.2016;

e  OcHOBHOIT 00pa30BaTeIILHON MPOTPaMMBI cpeHero obiero oopazosanus MbOY
«COII Ne59y;

e Vuebnoro miana g 10-11 knacca MBOY «COII Ne59»y na 2022-2023 y4eOHblii rof,
YTBEPXkKACHHOTO NpukKa3oM aupexropa Ne 213-p or 27.08.2021;

o depaepanbHOro NepeyHs yueOHUKOB, PEKOMEHI0BAaHHBIX K HCIIOJIB30BAHUIO ITPU
pean3alyi UMEIOIUX TOCYAapCTBEHHYIO aKKPEAUTALIMIO 00pa30BaTeNbHBIX TPOrpaMMm
Ha4yaJIbHOTO 00IIIEro, OCHOBHOTO OOIIIET0, CPEAHETo 00111ero 00pa3oBaHus (YTBEPKIACH
npukazoM MunuctepcTBa npocenieHus Poccutickoit ®enepaunn ot 20.05.2020
Ne254), ABTOpCKUX NpOrpaMm:
buonorus. 5-11 kiaccel: mporpaMmsl 1j1st 00111€00pa30BaTEIbHBIX YUPEKICHUNA MO
pykoBonctBo B. B. Ilaceunuka/ aBt.-coct. I'. M. Ilanpasesa.-2-e uzn., crepeTurr.-M.:
Ipoda 2010.- 92, c.

Kpurepun oieHKM pa3HBIX BUIOB padOT COOTBETCTBYIOT IlomokeHuto o ¢opMmax,
NEPUOANUYHOCTH U TOPSAIKE TEKYIIEro KOHTPOJIS YCIEBAEMOCTH U MPOMEKYTOUYHON aTTeCTalluu
obyygatontuxcsi MBOY «COII Ne 59%.

JlanHast mporpamMma 1o OMOJIOTUH BXOJIUT B 00pa30BaTeIbHYIO0 00J1aCTh
«EcTrecTBO3HaHUE» U CcOCTaBIeHAa Ha OCHOBE DesiepaibHOro 6a3UCHOro yueOHOro MiaHa
JUTst 00pazoBaTeNbHBIX yupexaeHuit Poccuiickoit denepaiiu, KOTOPHIiA
npeaycMaTpuBaeTt 68 yacoB /s 00s13aTEIHHOTO H3yYeHUsT y4eOHOTO TpeMeTa
«buonorusy» Ha 3Tane cpeanero (moaHOro) oduiero oopasosanus. B 10 kmacce Boiaensercs
34 qacoB (u3 pacuera 1 yueOHBIH yac B Henenro), B 11 kiacce- 34 gacoB (u3 pacuera 1
yueOHBII Yac B HEJIENI0) U B COOTBETCTBHH C TOJOBBIM KajeHIapHbIM rpadukoM MbOY
«COL Ne 59» na 2023-2024 y4eGusiii roa. [lpu cocraBneHnn IIaHupOBaHHUS YPOKOB
6uomnoruu B 10-11 kiaccax MCHoib30BaHbI BAPUAHTHI TPUMEPHOTO TEMATHUYECKOTO
rIaHupoBaHust ypokoB ouosiorun 10-11 kmacco (0a30BbIit ypoBeHb), a Takke Y MK 1o
peIMeTy:

e [Iporpamma: [Iporpamma o 6uonoruu Jyist o01eo0pazoBaTeIbHbIX MIKOI (COOPHUK
buonorus. Paboune nporpammel. [IpenmerHas nuHus yueOHUKOB «JIMHUS KU3HUY.
10—11 knaccsl: yueb. mocobue ams o01ieo0pa3oBaTeIbHbIX. OpraHu3alnii: 6a30BbIN
ypoBeHb / B. B. Ilaceunuk, I'. I'. [lIgenios, T. M. E¢umosa. — M. : [IpocBenienue,
2018

e VYyeobnuk: buomorus 11 kmacc.: yaeOHUK 1yt 00111€00pa30BaTEIbHBIX OPraHU3aIUi:

0a3oBeIit ypoBenb / o pea. B.B.Ilaceunuka: - Jlunus xusau - M., [Ipocserienue.
2021

[Ipu pazpaboTke mporpaMMsbl MO0 OHOJOTHU TEOPETUUYECKYIO OCHOBY JUISl ONIpEAETICHUS
MOJIXOJ0B K (OPMHUPOBAHUIO COJEpKaHUsl y4eOHOro mnpeamera «bHOJIOTHS» COCTaBUIIU:
koHuentyanbHbie nooxkeHus GI'OC COO o B3auMOOOYCIIOBICHHOCTH €M, COACpIKaHNUS,
pe3ynbpTaTOB 00y4YeHHUsS W TpeOOBAHM K YPOBHIO TOJIFOTOBKH BBITYCKHUKOB, TIOJIOKEHHS 00
o0IIMX LEeNsIX W MPHUHIIUIAX, XapaKTePU3YIOIINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPETHETO



obmero oopazoBanus B Poccuiickoit deneparuu, a Takke MOJOXKEHHS O Clienn(puKe OHOJIOTHH,
e 3HaUCHWM B MO3HAHWU >KMBOH MPHUPOABI U O0ECICUCHHH CYIIECTBOBAHUS UEIOBEUECKOTO
obmiectBa. CoriacHO Ha3BaHHBIM TOJOKEHHUSAM, ONPEIEIEHbl OCHOBHBIE (DYHKIIUH IPOTPAMMBI
10 OMOJIOTUH | e€ CTPYKTypa.

[Tporpamma o 6uosoruu 1a€T NpeaCTaBICHUE O TEeNX, 00 00IIel cTpaTerun 00y4eHuUs,
BOCIIMUTAHUS M Pa3BUTUS OOyYaromMXCs CpeAcTBaMHu yueOHoro mpeamera «buomorusy,
orpenenser 00sA3aTeNIbHOE IMPEIMETHOE COAEP)KaHUE, €ro CTPYKTYPY, pacHpeiciieHHe II0
pazzenaM U TeMaM, peKOMEHAYEMYI0 MOCIeA0BATEIbHOCTh U3yUeHHUs] yueOHOro MaTrepuana c
y4€TOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH 00pa30BaTEIBLHOIO MpOoIecca,
BO3PACTHBIX OCOOCHHOCTEH 00YJatOLXCSl.

B mporpaMMe 1o OHOJOTMU TaK)Xe€ YUUTHIBAIOTCS TpPeOOBaHUA K IUIAHUPYEMbBIM
JUYHOCTHBIM, METANpEJAMETHBIM M TPEIMETHBIM pe3yjibTaraM oO0ydeHus B (OPMHPOBAHUHU
OCHOBHBIX BHJIOB y4eOHO-TIO3HABATEIbHOUN N1EATEIbHOCTH/y4eOHbIX NEHCTBUN O0ydYarouuxcs
10 OCBOCHHIO COJIEPKaHMsI OMOJIOTHYECKOT0 00pa30BaHUsl.

B nmporpamme mo 6umosorum (10—11 kmaccel, 6a30BbIli ypOBEHb) peain30BaH MPUHITUI
IPEEMCTBEHHOCTH B HM3y4YCHHU OHOJOruM, Onarojapss 4eMy B HEHl MpOoCMaTpHUBAETCS
HAIPaBIEHHOCTh Ha Pa3BUTUE 3HAHUH, CBSA3aHHBIX C (POPMUPOBAHUEM ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, I[IEHHOCTHBIX OPHUEHTAIM{ JIMYHOCTH, HKOJOTHYECKOTO  MBINUICHUS,
MPEJICTAaBICHU O 3J0pOBOM 00pasze >XKU3HU U OEepexHbIM OTHOLICHHEM K OKpYy)Karolen
npupogHoii cpene. IloaTromy Hapsay C n3ydeHHEM OOMEOMOIOTHYECKUX TEOpPHH, a TaKke
3HaHUU O CTPOEHUU >KUBBIX CHCTEM PA3HOTO paHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOIIECCOB B MPOrpaMMe M0 OMOJIOTHUN Y/AEICHO BHUMAaHHE MCIOIb30BAHUIO MOYUYCHHBIX
3HAaHUW B TIOBCEJHEBHOW KW3HU JJs pEHIeHHs MPHUKIAIHBIX 3a7ady, B TOM YHUCIE:
npopWIaKTUKA  HACIEACTBEHHBIX  3a00JIeBaHWI  YelIOBEKa,  MEIUKO-TEHETHYECKOTO
KOHCYJIbTUPOBAHUS, OOOCHOBaHUS  SKOJOTHYECKH  LeJIecoo0pa3HOro  IMOBEACHHS B
OKpYKalolllel NPUPOJHOM CpEeNe, aHajlu3a BIUSHUS XO3AMCTBEHHOW NIEATEIIBHOCTH YEJIOBEKA
Ha COCTOSIHUE MPUPOJHBIX U UCKYCCTBEHHBIX SKOCUCTEM. Y CHIIEHHE BHUMAHUS K MPUKIAIHOM
HaNpaBICHHOCTH Yy4yeOHoro mpeamera «bHONOTHS» TMPOJUKTOBAHO HEOOXOJMMOCTHIO
oOecriedeHHUs yCIOBHM JUIs peLIeHUS OJHOM M3 aKTyalbHBIX 3a7ad  IIKOJbHOTO
Ounonoruuyeckoro o0OpazoBaHus, KOTopas Ipenanoyaraer (GpopMHpOBaHUE Yy OO0yYaromuXcs
CHOCOOHOCTH aJanTUPOBaTbC K M3MEHEHHSM JIMHAMHYHO DPa3BHBAIOIIETOCS COBPEMEHHOTO
MUpa.

Bbuonorus Ha ypoBHe cpeaHero obiero obpa3oBaHHs 3aHMMaeT BaxHoe MecTo. OHa
oOecnieunBaeT (OPMUPOBAHUE Yy OOYyYarOIIMXCs NMPEACTABIECHUN O HAay4yHOM KapTHHE MUpa,
pacmiupsier u 0000mIaeT 3HAHUS O >KUBOW TpUPOJE, €€ OTIUYUTENbHBIX TMpPU3HAKAX —
YPOBHEBOH OpraHW3alliil U HBOJIOIMH, CO3Aa€T YCIOBHS JJIs: MO3HAHUS 3aKOHOB YKHBOM
npuponabl, (opmupoBaHUS (QYHKIMOHATBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOTO H
Oe3omacHOro 00pasa >KU3HH, KOJIOTMUECKOTO MBIIUICHUS, IIEHHOCTHOTO OTHOIICHHS K KHUBOM
IPUPOJIE U YETOBEKY.

Bonbioe 3HadeHuWe OWOJOTHS WMMEET TakXKe IS pelIeHHs BOCIUTATEIbHBIX |
pasBUBAIOIIMX 3aJ]ady CcpelHero oOIero o0pa3oBaHMs, COLHMATU3ALUK O0yJaroIUXcs.
W3yuenne Owonornu oOecneunBaeT yCIOBHA MJisi  (OPMHPOBAHUS HMHTEIJICKTYyalbHBIX,
KOMMYHHKAITUOHHBIX U MH()OPMAIIMOHHBIX HABBIKOB, ICTETUYECKOW KYIbTYpHI, CIIOCOOCTBYET
WHTETPAIlui OWOJIOTUYECKUAX 3HAHWH C MPEICTABICHUSMH M3 JPYTUX YYeOHBIX MPEJIMETOB, B
qacTHOCTH, (u3uku, Xxumuu u reorpaduu. Ha3BaHHBIE TONOXKEHUS O TNpeTHA3HAYCHUU
y4eOHOTO npenMeTa «BHOIoTHs» COCTaBUIM OCHOBY IJISi ONPEICIICHUS IMOIX0I0B K OTOOPY |
CTPYKTYPUPOBAHUIO €T0 COJIEPXKaHUs, TPEACTABICHHOr0 B IPOrpamMmMe 1o OHOJIOTHH.

Ot60p conepxanusi yueoHOTrO mpeamera «buonorus» Ha 6a30BOM YpOBHE OCYIIECTBIEH
C MO3MLIMH KYJIbTYpOCOOOPa3HOTO MOJX0/Aa, B COOTBETCTBHM C KOTOPHIM OOydYarouiuecs
JOJDKHBI OCBOWTH 3HAaHUSI WM yMEHUS, 3HauMMble Uil (opMHpOBaHUS OOIIEH KYIbTYpHI,
OTIpeNieNAIoNe aJeKBaTHOE IIOBEJCHHE YEJOBEKa B OKPYXKAIOLIEH NpUPOAHOH cpene,



BOCTpeOOBAaHHBIE B MOBCEJHEBHOM >KM3HU M TNPaKTHUECKOW AesTenbHocTH. Ocoboe MecTo B
9TOM CHUCTEME 3HAHUW 3aHUMAIOT 3JIEMEHTHI COAEP)KaHUsA, KOTOPBIE CIYKAT OCHOBOW ISt
(dopMHpOBaHUS TIPEICTABICHUA O COBPEMEHHOW €CTeCTBEHHO-HAyYHOW KapTHHE MHpa |
[EHHOCTHBIX OPHUEHTALMSIX JMYHOCTH, CHOCOOCTBYIOUIMX TyMaHU3allUd OHOJOTHYECKOTrO
o0OpazoBaHusl.

CTpyKTypHpOBaHHE COJIepKaHUs Y4eOHOro MaTepuaia B MporpaMMe MO OHOJIOTUU
OCYILIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAYCHUS 3HAHUN 00 OTIIMUUTEIILHBIX 0COOEHHOCTSIX
JKUBOW IPUPOJABL, O €€ YpPOBHEBOM OpraHM3aldyd W HBOJIIOLUU. B COOTBETCTBUM C 3TUM B
CTPYKType yueOHOro mpeaMera «bHOIOrHs» BBIIETICHBI CIEAYIOUINE COAepKATEIbHbIC JINHUU:
«buonorus kak Hayka. MeToibl HAYYHOTO MO3HaHUsMY», «KieTka kak Ouonoruyeckas cucTeMa,
«OpranusMm Kak Ouonoruueckas cucremay, «CucreMa 1 MHOrooOpasue OpraHmuecKoro Mupa,
«OBOIIOLHUS )KUBOU MPUPOIBD», «IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH .

Lenp m3yuenuss ydyeObHoro mnpenmera «buosorus» Ha 0a30BOM YpPOBHE — OBJIAJCHHUE
00y4YarloIMMUCS 3HAHUSMU O CTPYKTYPHO-(YHKIIMOHAJIbHOW OpraHM3alMM KUBBIX CHCTEM
pa3HOTO paHra ¥ MPHOOPETEHUE YMEHHM MCIOIB30BaTh 3T 3HAHUS IS TPAMOTHBIX JCHCTBUH
B OTHOIIEHUU OOBEKTOB )KMBOW MPUPOJIbI U PEILICHUS PA3IUYHBIX KU3HEHHBIX MTPOOIIEM.

JocTmwkenne 1enu u3ydeHust ydeOHoro mpenmera «buomorus» Ha 0a30BOM ypOBHE
oOecreunBaeTcs pelieHrueM CIeAYIOMUX 3a1au:

OCBOCHHE OOYYAIOUIMMHCA CHCTEMBl 3HAHUH O OHMOJOTWYECKHX TEOPHSIX, YYCHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSX, THUIOTEe3ax, MpaBUiax, CIyKalluX OCHOBOH A (OpMHUPOBAHUS
IPEJICTABICHUA O €CTECTBEHHO-HAyYHOW KapTHMHE MHUpPa, O METOJaX Hay4dHOIro IO3HaHMS,
CTPOEHUH, MHOTOOOpa3uu M OCOOEHHOCTAX >KMBBIX CHCTEM pPAa3HOIO YpPOBHS OpraHHU3alliH,
BBIJIAIOMINXCS] OTKPBITHAX U COBPEMEHHBIX HCCIIEIOBAHUSAX B OMOJIOTHH;

dbopMupoBaHue y O0y4arouMxcs MO3HABATENbHBIX, UHTEIEKTYAIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEH B MpoOIecce aHaIN3a JAHHBIX O MYTAX Pa3BUTHsI B OMOJIOIMU HAyYHBIX B3IJIS10B,
U U MOJIX0/I0B K U3YYEHHUIO )KUBBIX CUCTEM PA3HOTO YPOBHS OPraHU3aLUY;

CTaHOBJICHHE Yy OOydarommxcst oOmeil KyabTypbl, (DYHKIMOHAIBHOW TI'pPaMOTHOCTH,
pa3BUTHE YMEHUN OOBSICHITH U OLIEHUBATH SIBJICHUS OKPYXKAIOIIETO MUpPA >KUBOM MPUPOIBI HA
OCHOBaHUU 3HAHUH U ONBITA, OJIYYEHHBIX IPU U3yUYEHUU OUOJIOTHH;

dbopMupoBaHue y O0y4aroUMxcs yMEHUW HILTIOCTPUPOBATh 3HAYCHHE OMOJIOTHYECKHX
3HAHUW B TNPAKTUYECKOM JEATENIbHOCTH YENIOBEKAa, Pa3BUTHUH COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTUI U arpoOMOTEXHOIOT HA;

BOCIHUTAHUE YOEXAEHHOCTH B BO3MOXKHOCTH TO3HAHUS YEJIOBEKOM KHBOW NPUPOIBI,
HEOOXOMMOCTH OEpeXHOro OTHOIIEHUS K HeH, COONIOJeHUS STHUYECKUX HOpPM IpH
IIPOBEJCHUH OMOJIOTHYECKUX UCCIIEeI0BaHUI;

OCO3HaHME LIEHHOCTH OMOJIOTMYECKUX 3HAHWM JJIsl TIOBBIMIEHHUS] YPOBHS SKOJIOTHYECKOM
KYJIBTYpBI, ISl QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

NpUMEHEeHHEe NPUOOPETEHHBIX 3HAHUM M yMEHHUH B MOBCEIHEBHOW KM3HM I OLIEHKU
MOCNIEACTBUM CBOEH JAEATEIbHOCTH IO OTHOLIEHHIO K OKpYXarollel cpene, cOOCTBEHHOMY
3J10pOBbI0, 00OCHOBAHME U COOIIOICHHE Mep NMPOPUIAKTUKH 3a00JI€BaHUH.

B cucteme cpeanero obmiero oopazoBanus «buosnorus», nzydaemas Ha 0a30BOM YpPOBHE,
ABJISIETCA 00s13aTeNbHBIM Y4E€OHBIM IPEIMETOM, BXOJSIIMM B COCTaB MpPEeIMETHOH o0nacTu
«EcTecTBEHHO-HayUHBIE [TPEIMETHI.

Jnis n3ydenust 6uosnornu Ha 6a30BOM YpOBHE CPEIHEro o0IIero oopa3oBaHus OTBOIUTCS
68 gacoB: B 10 kimacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).

COILEPKAHUE OBYYEHUSA

10 KJIACC

Tema 1. buojsiorust Kak Hayka.



buonorus xak Hayka. CBsi3b OMOJIOTHUU C OOIIECTBEHHBIMH, TEXHUYECKUMU U JIPYTHMH
€CTECTBCHHBIMU HayKamH, (uiocoduei, dSTUKOH, ICTETUKOW W TpaBoM. Poib Ouomoruu B
(GbopMUPOBAHUN COBPEMEHHOW Hay4YHOU KapTUHBI Mupa. CHUcTeMa OMOJOTUYECKIX HAYK.

MeToapl MMO3HAHUS KUBOW MPUPOAbI (HAOMIOAEHHE, OHKCIEPUMEHT, OIHCaHuE,
U3MepeHue, KiiacCupuKaIus, MOICTUPOBAHUE, CTATUCTHUYECKass 00paboTKa JaHHBIX).

JdemoHcTpaumuu:

IMoprpetsl: Y. Jdapsun, I'. Mennens, H. K. Konbuos, /[x. Yorcon u ®@. Kpuk.

Tabauiel u cxeMbl: «MeTo/ bl TO3HAHUS KUBON TPUPOIBI.

JlabopaTopHble U MPaKTHYECKHE PAOOTHI:

[IpakTuueckass pabora Ne 1. «lcrnonp30BaHUE PA3IUYHBIX METOJIOB MpPH H3yUYECHUU
OMOJOTUYECKIX 0OBEKTOBY.

Tema 2. ’KuBble ccTeMbI U X OPraHU3AI M.

JKuBbie cucteMbl (OMOCHUCTEMBI) KaK MpeAMET u3ydeHus Ouonoruu. OTiInyue >KUBBIX
CHUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OmocucTeM W WX pa3sHooOpa3ue. YPOBHHM OpraHM3allid OHOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIETOUHbIA, TKAHEBBIM, OPraHU3MEHHBIA,  IOMYJISLHUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTHYECKHH ), OMOChEPHBI.

JdemoHcTpaumnu:

Tabmunbl 1 cxeMbl: «OCHOBHBIC NMPU3HAKU JKU3HU», «YPOBHU OpPraHU3AIMNHU KHUBOKH
TIPUPOIBI.

O6opynoBanue: Mmoaens Momnekyinsl JJHK.

Tema 3. XuMH4YeCKHUil COCTAB M CTPOEHUE KJIETKH.

XUMHMYECKUH  COCTaB  KJIETKM.  XUMHUYECKHE  JJIEMEHTBl:  MAaKpOdXJIEMEHTHI,
MHUKpPO3JIEMEHTHI. Bosla 1 MUHEpaJIbHBIE BEILIECTBA.

@OyHKIMM BOJBI U MHMHEPAJIbHBIX BellecTB B KieTke. llogaepxkaHue ocMOTHYECKOIO
OanaHca.

benku. CocraB u crpoeHune O€aKOB. AMHHOKUCIOTBI — MOHOMEpPHI OEJIKOB.
HezaMeHuMble U 3aMEHUMBIE AMUHOKHMCIOTHI. AMMHOKHUCIIOTHBIM COCTaB. Y POBHU CTPYKTYpBI
0enKoBOM MoJIeKynbl (IEepBUYHAs, BTOpPUYHAs, TPETUYHAasT U YETBEPTUYHASl CTPYKTYypa).
Xumuueckue cBoiicTBa 6enkoB. buonornyeckue GyHKINUN OEIKOB.

®epMeHTHl — OHooruueckre KaraiauzaTopsl. CTpoeHue (epmeHTa: akKTUBHBIN LIEHTD,
cyocrpatHas crenuduuHocTh. Kodepmentsl. Butamubbel.  Otriauuuss ¢(epMeHTOB  OT
HEOpPraHMYECKUX KaTaJln3aToOpPOB.

VYrneBoasl: MoOHOcaxapuabl (TJIIOKO3a, pubo3a M Je30KCHpub03a), AMcCaXapHibl
(caxaposa, J1akTo3a) W TMOJUcCaxapuibl (Kpaxmaj, TIUKOTEeH, IeJITI0J03a). buonornueckue
(GYHKLUU YTIIEBOJIOB.

Jlununer: Tpurnuuepuasl, (ocdonunuasl, crepouabl. I'uapodunbHO-TUAPODHOOHBIE
cBoiicTBa. buonornueckue ¢GyHkiuu aunuaoB. CpaBHEHUE YIIIEBOAOB, OEKOB U JIUIHJIOB KaK
HMCTOYHUKOB YHEPIHH.

Hyxneunnosbeie kucnotsl: JJHK n PHK. Hyxieotuabsl — MOHOMEpPBI HYKJIEHHOBBIX
kuciot. Ctpoenune u ¢pyukuuu JJHK. Crpoenne u pynkunn PHK. Buast PHK. AT®: crpoenune
U QYHKIUH.

[uronorus — Hayka o kierke. KiertouHast Teopusi — IpuMep B3aUMOJECUCTBUS HIIEH U
(akTOB B HAYYHOM MMO3HAHUU. METO bl U3YUEHHS KIIETKH.

Knerka xak menoctHas xuBas cuctema. OOmMe NpPU3HAKK KIETOK: 3aMKHYTas
Hapy>kHas MmeMOpaHa, moJniekynbl JIHK kak renerndeckuii anmapar, cucrema cuHTe3a Oelka.

Tunsl kneTok: syKapuoTHdeckas M mpokapuoTuueckas. OCOOEHHOCTH CTPOCHHUS
npokapuoTudeckoi kieTku. Kierounas crenka Oaktepuil. CTpoeHHE 3SYKapHOTHYECKOM
kJeTKd. OCHOBHBIE OTJIMYUS PACTUTENBHOM, )KUBOTHON U TPUOHOM KIIETKH.



[ToBepXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAIUKC, UX (YHKIINU.
[Tnazmatnueckass mMemOpana, e€ cBoWcTBa W (yHKumu. [luToruiasma u €€ OpraHoWIbI.
OpnomemOpanubsie  opranounasl  kiertku:  OIIC, ammapar  [onbmku,  JTHM30COMBIL.
[lomyaBTOHOMHBIE ~ OpPraHOWIbl  KJIETKH: MUTOXOHApHM, Iactuasl. IIpoucxoxnenue
MUTOXOH/ApHHA U TuiacTuI. Buabl minactun. HememOpaHHbIE OpraHOMIBI KJIETKU: PUOOCOMBI,
KJIETOYHBIA LIEHTP, LEHTPUOJIM, PECHUYKU, KIYTUKHM. @DYHKIUU OpPraHOMIOB KIIETKH.
Bxurouenus.

SAnpo — peryasTopHbld 1eHTp KieTkd. CrpoeHue sjpa: sijaepHas 000J0uKa,
KapuoIUIa3Ma, XpOMAaTUH, SAPHIIIKO. XPOMOCOMBI.

TpaHcnopT BEeHIECTB B KIIETKE.

JdeMoHcTpanum:

[Moptpetsl: A. JleBenryk, P.I'yk, T.IlIBann, M. lneiinen, P. Bupxos, k. YorcoH,
@. Kpuk, M. Yunkunce, P. @panxnun, K. M. bap.

J[lnarpammbl: «PacnipeneneHne XMMHUYECKMX JJIEMEHTOB B HEXKHUBOM IPUPOJIE»,
«PacrnpeniesieHe XUMUYECKUX 3JIEMEHTOB B JKMBOU ITPUPOJIEN.

Tabauiel u cxemsl: «lleproauueckas Tabnuia XMMHUYECKUX 3JIEMEHTOB», «CTpoeHHe
MOJIEKYJbl  BOABI», «bmocuHTes Oenkay, «CTpoeHne MoyeKynbl Oenka», «CTpoeHue
depmenta», «HykneunoBesie kucnotol. JHK», «Ctpoenme monexynst AT®», «Crtpoenue
YKapUOTHUYECKON KIeTKn», «CTpoeHHe MKUBOTHOM KiIETKH», «CTpOoeHHE pacTUTEIbHOU
KJIeTKN», «CTpOoeHHE MPOKAPUOTUYECKON KIIETKN», «CTpOCHHE sApa KIETKHU», «YTIIEBOIbI»,
«JIunuaey.

O6opyaoBaHKe: CBETOBOM MHKPOCKON, 00OpYAOBaHME JUIS MPOBEIEHUS HAOIIOICHU,
M3MEpPEHUH, SKCIIEPUMEHTOB, MUKpPOIIpENapaThl PaCTUTEIbHBIX, KUBOTHBIX M OAaKTEpUAIbHbBIX
KJIETOK.

JlaGopaTopHble U IPaKTHYeCKUEe PadoThI:

JIaboparopHnasi pabota Ne 1. «3yueHue KataJuTHUECKON aKTUBHOCTH ()epMEHTOB (Ha
IIpUMepe aMUJIa3bl WK KaTanas3bl)».

Jlaboparopuass pabora Ne 2. «M3yueHue CTpOEHHS KJIETOK pPACTEHHH, >KUBOTHBIX U
OaxTepuii 0l MUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpenapaTax U UX OMUCAHUEY.

Tema 4. ’KuzHeneATeJIbHOCTDH KJIETKH.

OOmeHn BemiecTB, WM MeTa0OMU3M. AccUMHIANUS (IJTACTHYECKUA OOMeH) U
JUCCUMUIIALINS (SHEPreTUYeCKUii 0OMEH) — JIB€ CTOPOHBI €IMHOTO Ipoliecca MeTabonu3ma.
Pounb 3aK0HOB COXpaHEHHUS BELIECTB ¥ SHEPTUU B IOHUMAaHUU MeTaboIn3Ma.

Tunsl oOMeHa BeliecTB: aBTOTPOQHBINA U rerepoTpodHbIil. Ponb pepmenToB B 00MeEHe
BEILECTB U MIPEBPAIICHUH SHEPTUU B KIIETKE.

®ortocunre3. CBeroBas u TemHOBas (a3pl ¢otocunre3a. Peakmuu ¢oTocuHTesa.
OddextuBHOCTh (PoTOCHMHTE3a. 3HaueHUEe (HOTOCHMHTE3a IS KU3HU Ha 3emue. Bnusaue
YCJIOBHM Cpelibl Ha (DOTOCHHTE3 U CIOCOOBI MOBBIIMICHHS €TI0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX
pacTeHUN.

XeMocuHTe3. XeMOCUHTE3UPYIOIIe OakTepun. 3HaUYCHUE XEMOCHHTE3a ISl )KM3HU Ha
3emue.

DHepreTUyeckuii oOMEH B  KJEeTKe. PaclneruieHue BEHIeCTB, BBIJIETICHUE U
AKKyMYJIMPOBAHHE DHEPTHH B KIIETKE. DTarbl SHEPreTH4eckoro oomMena. [ nukonus. bpoxenne
u ero Buabl. KuCIOpOJAHOE OKHCICHHE, WM KJIETOYHOe JbixaHue. OKHUCIUTEThHOE
dochopunupoBanne. IPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peaknun wmatpuunoro cuHTe3a. ['enermueckas mHpopmanus u JHK. Peamuzarus
reHeTHUYeCKOl MH(pOpMaIluu B KJeTKe. ['eHeTH4YecKkuii Koa u ero cBoiicTBa. TpaHCKpummms —
Matpuusbid cuHTe3 PHK. Tpancmsiius — OnocunTes 6enka. Dtansl Tpancasnuu. Koguposanue
aMHHOKHUCIOT. Pons pubocom B OnocuHTe3e Oelka.

Heknerounsie ¢opmbl xu3Hu — BuUpychl. Mcrtopusi otkpbeiTus Bupyco (/1.
W. VBanoBckuit). OCOOCHHOCTH CTPOEHUS U JKM3HEHHOTO IMKIa BHPYcOB. bakrepuodaru.



Bone3nu pacrenuii, KUBOTHBIX U YeJIOBEKa, BbI3bIBa€Mble BUpycamMu. Bupyc ummyHoaeduuura
yenoBeka (BUY) — Bozoyautens CIIM]la. OOpaTtHas TpaHCKpHIIMS, peBepTa3a U WHTErpasa.
[TpodunakTrka pacnpocTpaHEHUS] BUPYCHBIX 3a00JICBaHHIA.

JdemoHcTpanmu:

Hoptpets: H. K. Konsuos, J. U. UBanosckuit, K. A. Tumupsizes.

Tabmuiet ~ w cxeMmbl: «Tunbsl  nutanus», «Metabonuszm»,  «MHUTOXOHAPUA,
«DHepreTuueckuii oomMen», «Ximopormaact», «Dotocunres», «Ctpoenune JHK», «Ctpoenue u
dbyHknuonupoBanue reHa», «Cunrte3 Oenka», «['eHetmyeckuil kom», «Bupycoi»,
«bakrepnoparn», «Ctpoenne wu xu3HeHHbld 1wk Bupyca CIIM[a, Oakrepuodaray,
«Pemmukanms JJHK».

Ob6opynoBanue: moaenu-ammnkanuu «Y aoenue JJHK u tpanckpumnius», «buocunres
oenkay, «CTpoeHue KIETKU», MoJienb cTpykTypsl JJHK.

Tema 5. PazMHoKeHNEe M HHAUBUIYAJbHOE Pa3BUTHE OPraHU3MOB.

Knerounblii muKki, WM XKU3HEHHbIM muKiI kieTkd. MHTepdaza m muros. Ilporeccsl,
nporekaromue B uHTepdaze. Pernmkanus — peakuust matpuunoro cunteza JJHK. Ctpoenue
XpoMocoM. XpOMOCOMHBIH HAaObOp — KapHOTUl. /MIUIOMIHBIA M rariouaAHbIA XPOMOCOMHBIE
HaOopbl. Xpomatusl. LluTonorndyeckre OCHOBBI Pa3MHOKEHUSI U UHANBUAYAIBHOTO Pa3BUTUS
OpraHU3MOB.

Henenne knerku — muto3. Cragum mutosa. IIpoueccel, nmpoucxoasdume Ha pa3HbIX
CTagusIX MUTO3a. BHOJIOTHYECKUil CMBICI MUATO3A.

[IporpamMmmupyemas rubenb KJISTKH — allonTo3.

@opmbl  pa3MHOXKEHHUS OpraHu3MOB: Oecriosioe U 1ojoBoe. Buapl Oecrnosoro
pPa3MHOXKEHUS: JIeJICHHE HaJBOE, MOYKOBAaHHE OJHO- U MHOTOKIJIETOUHBIX, CIIOPOOOpa3OBaHue,
BEre€TaTUBHOE pa3MHOKEHHE. MICKyCCTBEHHOE KIIOHMPOBAaHUE OPraHU3MOB, €0 3HAYEHHUE IS
CEJIEKLIUH.

[TonmoBoe pa3MHOXKEHHE, €0 OTIAMYHUS OT OECIOI0TO.

Meito3. Cranumu meitoza. [lporecchl, mpoucxosdiide Ha craausx Mmeiosza. IloBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bruosornyeckuii CMbICI M 3HaYEHUE MEN03a.

'ameTorenes — mporiecc 00Opa3oBaHHs TOJOBBIX KJIETOK Y JKHUBOTHBIX. [loJOBBIC
JKEJIC3bl: CEMCHHUKU U ANYHHUKHA. O6pa3OBaHI/IC U pPa3sBUTHUC IIOJIOBBIX KJIICTOK — TaMeET
(cmepmato3ouy, sifliekieTka) — crepmatoreHe3 U oBoreHe3. OCOOEHHOCTH CTPOEHHUS

AWILIEKIIETOK U criepmaTo3ouaoB. Omiogorsopenue. [laprenorenes.

WuauBuayanbHoe pa3BuTHE (OHTOTeHE3). DMOpPHOHAIBHOE pa3BUTHE (IMOPHUOTEHE3).
Otanbl 3MOPHOHAIBHOIO PA3BUTHUS Y IMO3BOHOYHBIX JKMBOTHBIX: JApPOOJIEHHE, TacTpyJisLus,
opranoreses. IloctamMOpuoHanbHOe pa3BuTHe. THUITBI MOCTIMOPUOHAIBHOTO PAa3BUTHUSA: MIPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BiusiHue cpenpl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pasButue pacreHuil. OHTOreHe3 IIBETKOBOIO PACTEHHUS: CTPOCHHE CEMEHH,
CTaJInY Pa3BUTHSL.

JdemoHcTpaumnu:

Tabnuiel 1 cxembl: «@OpMBI pa3MHOKEHHSI OPTaHU3MOBY, «/IBOWHOE OIIIOAOTBOPEHHE
y LBETKOBBIX pPAacTeHMi», «BererarmBHOoe pa3MHOXKEHUE pacTeHUi», «JleneHne KIEeTKU
Oaktepuit», «CTpoeHHE MOJIOBBIX KIETOK», «CTpOoeHHE XpPOMOCOMBI», «KIeTOUHBIH ITHKI»,
«Permmukanus JTHK», «Muto3», «Meito3y», «lIpsmoe n Henpsimoe pa3Butue», «l'amMeTorenes y
MJIEKONIUTAOIINX U YeJI0BEKa», «OCHOBHBIE CTaJUN OHTOTEHE3A».

O6opynoBaHKe: MUKPOCKON, MHUKponpenaparsl «CriepMaTo30U/bl MIEKOMUTAIOIIETOY,
«litnexnerka MiekonuTaroomero», «KapuokuHe3 B KIETKaX KOpEIIKa JIyKa», MarHUTHas
Mojaenb-anmukamnus «Jlenenue knetkn», monens JIHK, Mmoaens MmetadazHoit XpoMOCOMBL.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlabopaTtopHas padora Ne 3. «HabGmoneHne MuTo3a B KJIeTKaX KOHUMKA KOpEIIKa JTyKa
Ha TOTOBBIX MUKPOIIPENapaTax».




Jlaboparopuasi pabora Ne 4. «l3ydeHue CTpPOCHHUS TMOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

Tema 6. HacsieicTBEHHOCTh U U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer m 3amaum reHeTuku. Mcropust pa3BUTHS TeHETHMKH. Ponp murTonoruu u
SMOpPUOJIOTMM B CTAHOBJIIGHWM TEHETHKU. Bxian poccuiickux u 3apyOeKHbIX Y4YEHBIX B
pa3BUTHE TEHETUKH. MeTonbl TeHeTUKU (THOPHIOJIOTHYECKUH, IUTOTCHETUYCCKUH,
MOJIEKYJISIpHO-TeHeTHUecKHii). OCHOBHBIE FeHEeTHUECKHUEe MOHATUS. ['eHeTndyeckas CUMBOJIMKA,
HCIIOJIb3yeMasl B CXeMaX CKPEIMBaHUM.

3aKOHOMEPHOCTH  HAcCJIeJOBaHUsA  IPU3HAKOB, ycTaHoBieHHble [ Menaenem.
MoHOrHOpUAHOE CKpelMBaHUE. 3aKOH €IUHOO0Opa3usi THUOPUIOB TIEPBOTO IMOKOJICHUS.
[IpaBuno nOMHUHHMpPOBaHHA. 3aKOH pacCUICIUICHUs MPU3HAKOB. | 'MIOTE3a YHUCTOTHI Tamer.
[TonHOE M HEMOJHOE JOMUHUPOBAHHUE.

JurubpunHoe ckpemMBaHue. 3aKOH HE3aBUCMMOTO HACIIEJOBAHMS IPHU3HAKOB.
[{uTOoreHEeTHYECKHEe OCHOBBI TUTHOPUIAHOTO CKPEIIMBAHUSA. AHAIM3UPYIOIIEe CKpEIIMBAHUE.
Hcnonp3oBaHne aHAIM3UPYIOIIETO CKPEIIMBAHUS JIJIsl ONIPEIeIeHHsI TEHOTUIIA OCOOH.

CuenneHHoe HacienoBaHue mnpu3HakoB. PabGora T.Moprana no cuemnjIeHHOMY
HacJe10BaHMI0 TeHoB. Hapyllienue cuenyieHusi reHOB B pe3yibTaTe KPOCCUHIOBEpa.

XpOMOCOMHAasI TEOPHSI HACTEACTBEHHOCTH. | eHEeTHUECKUE KapThl.

['enetuka nona. XpoMOCOMHOE ONpeeIEHUE 10JIa. AYTOCOMBI U MTOJIOBBIE XPOMOCOMBI.
['omorameTHble M rereporaMeTHble OpraHu3Mbl. HaciieioBaHue NpU3HAKOB, CLEIIEHHBIX C
MIOJIOM.

N3MenunBOCTh. BHbl M3MEHUYMBOCTH: HEHACJIEACTBEHHAs W HACJIEACTBEHHass. Poib
cpeapl B HEHACIHEACTBEHHOW  HM3MEHYMBOCTH.  XapakTEpUCTUKA  MOJIU(DUKAIIMOHHON
M3MEHUYMBOCTU. BapuanmoHHBIA psl U BapuauMOHHas KpuBad. Hopma peakuuu mnpursHaka.
KonuuecTBeHHbIE M  KauyeCTBEHHbIE TMpPU3HAKKW W UX Hopma peakiuu. CBolicTBa
MOAU(PUKAITMOHHONW U3MEHYUBOCTH.

HacneacrBennas, W reHOTUIINYECKas, U3MEHYUBOCT. Komb6unaruBHas
U3MEHYMBOCTb. Melo3 U IOJOBOW IpOLECC — OCHOBAa KOMOWHATUBHOM HM3MEHUYHMBOCTH.
MyranuonHnast u3sMeH4UBOCTh. Kitaccudukanus MyTanuii: reHHbIe, XpPOMOCOMHBIE, TEeHOMHBIE.
Yactora w mpuumHbl MyTanuii. MyrtareHHble (akTOpbhl. 3aKOH TOMOJIOTHUYECKUX PSIOB B
HaclecTBeHHOM n3MeHunBocty H. M. BaBuiosa.

BresnepHast HaclneACTBEHHOCTh U U3MEHYUBOCTb.

I'enetnka uenoBeka. Kapumorun dvenoBeka. OCHOBHBIE METOJAbl T'€HETUKH YEJIOBEKa:
TE€HEAJOTHYECKUM, OJM3HEIOBbIN, IUTOTEHETUYECKUM, OWOXMMHUYECKUH, MOJIEKYISIPHO-
reHeTuyeckuid. COBpPEMEHHOE OIpEJECIeHNEe TEeHOTUIA: TOJHOTE€HOMHOE CEKBEHHUPOBAHUE,
TeHOTHIUpPOBaHKe, B ToM uucie ¢ nomombio [1I[P-anammza. HacnencrBenHsie 3a0osieBaHMs
YyeloBeKa: TeHHbIe OONe3HH, OOJEe3HW C HACIEACTBEHHOW MPEeApacroi0KEeHHOCTHIO,
XpoMocomMHBIe OosiesHu. Comarudeckue H reHepaTuBHble MyTanuu. CTBOJIOBBIE KIIETKH.
[TpuHIMIIBI 310pOBOTO 00pa3a KU3HU, TUATHOCTUKH, TPOMOUIAKTUKY U JICYCHHS] TeHETUYECKUX
Oone3nel. MeanKo-reHeTUYeCKOe KOHCYJIbTUPOBaHUE. 3HAUEHUE METUIIMHCKON TI'€HETUKH B
MPEOTBPALICHUH U JICUEHUU TeHETHYECKIX 3a00/IeBaHUI YeTIOBeKa.

JdemoHcTpaumnu:

Hoptpetst: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabnauiel ¥ cxembl: «MOHOTHOPUHOE CKpENIMBAHME W €ro I[UTOTeHETHYecKas
OCHOBa», «3aKOH PAaCUICIJICHUS] U €ro IUTOI€HETUYECKasi OCHOBAa», «3aKOH YHMCTOTBI TaMET»,
«urubpunnoe ckpemmBanue», «llUToNOrMYecKkre OCHOBBI JAUTHOPUIHOTO CKPEITUBAHUSY,
«Meiio3», «B3anMozeicTBre ajulelIbHbIX T€HOBY, «[ eHeTnYecKkne KapThl pAaCTEHNH, JKUBOTHBIX
U 4yenoBekay, «l eHeTuka mojay», «3aKOHOMEPHOCTH HACJIE€IOBAaHHUS, CLUEIJIEHHOTO C MOJOM,
«Kapuotunbel denmoBeka W IKUBOTHBIX», «Bumbl usmeHumBOCTHY», «MoaudukarmoHHas




U3MEHUYUBOCTHY, «HacnenoBanue pesyc-dakropay, «['eHeTHKa rpynmn KpoBu», «MyTalmoHHas
U3MEHYUBOCTb.

Ob6opynoBanue: Moaenu-amminkanun «MoHOTHOpUIHOE cKpeniuBaHuey, «HemnomHoe
JOMHUHHUpOBaHue», «luruOpuanoe ckpemuBanue», «llepekpéct XxpomMocom», MUKPOCKON U
Mukpornpenapar «Jpo3oduia» (Hopma, MmyTanuu GOpMbI KPBUTHEB U OKPACKHU Teja), repOapuii
«I"opox MOCEeBHOW.

JlaGopaTopHble M IpaKTHYeCKUe padoThI:

JlabopaTopHas pabora Ne5. «M3yueHue pe3yiabTaTOB MOHOTHOPHIHOTO U
JUTHOPHUIHOTO CKPEIUBAHUS Y APO30(PUITBI HA TOTOBBIX MUKPOIIPENapaTax».

JlaGopatopHnas pabora Ne6. «M3ydyenne MOAUGUKAIMOHHOW W3MEHUYHMBOCTH,
MIOCTPOEHUE BapUALIMOHHOIO PsAJla U BApUALMOHHOW KPUBO.

JlaGopaTopHas pabora Ne7. «AHamu3 MyTanuid y Apo30omiIbl Ha TOTOBBIX
MHUKpOIIpenaparaxy.

[IpakTuueckas padora Ne 2. «CocraBiieHue 1 aHaJIn3 POJOCIOBHBIX YEIIOBEKa.

Tema 7. Cesiexniusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekiusi Kak HayKa M Tpolecc. 3apoxkJAeHUE CEICKIIMU U JoMecThKanusa. Ydyenue H.
W. BaBuioBa 0 IeHTpax MPOUCXOXKIEHUS M MHOrooOpasus KyJabTYpHBIX pacTeHui. LIeHTpsI
MIPOUCXOKICHHS IOMAITHUX KUBOTHBIX. COpT, MOPO/Ia, IITaMM.

CoBpeMeHHbIE METO/IbI CelNeKIuU. MacCcOBbIi U MHAUBHUIYaTbHBIH OTOOPHI B CENEKIIUU
pacTeHuii u )KUBOTHBIX. OIIEHKA IKCTepbepa. bIu3KopOoACTBEHHOE CKPEITUBAHNE — MHOPUIUHT.
UYucras nuHus. CkpeluBaHue 4YHCTBIX JuHUN. ['erepo3uc, wunm rTUOpHIHAsS cuUJA.
Hepoacteennoe ckpemmBanue — ayropuauur. OtganéHHas ruOpuau3anus U e€ yCHexwu.
HcKkyccTBeHHBIM MyTareHe3 M MOJYyYEHUE MOJUIUIONIOB. JIOCTHMKEHUS CENeKLMH PacTeHHI,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorus kak oTpaciib NPOU3BOACTBA. ['€HHAasE MHXKEHEpHs. DTanbl CO3JaHUA
pexomOunantHoil JIHK u Tpancrennsix opranusmoB. Kierounas uxkeHepus. Kierounble
KYJbTYpHI. MuKkpoKIOHaIbHOE Pa3MHOKEHUE pacTeHui. KiionupoBanue
BBICOKOTIPOTYKTUBHBIX CEJIbCKOXO3SIMICTBEHHBIX OPraHu3MOB. JKOJOTUYECKUE U ITUUYCCKHUE
npo6siembl. [MO — reneTndecku MOAU(PHUIIMPOBAHHBIE OPTAHU3MBI.

JeMoHcTpanmu:

Hoptpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. ®. I1BaHoB.

Tabmunbl 1 cxeMbl: kKapTa «LleHTpbl MPOUCXOXKIEHUST U MHOT00Opasusi KyJbTYPHBIX
pacteHui», «Ilopoabl foMaIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX pacTeHU», «OTaan€HHAs
rubpunmzamus», «Paborel akagemuka M. @. UBanoBay, «llomumnounus», «OOBEKTHI
OonorexHonorun», «Kinerounele KynbTypbl U KIOHUpOBaHUE», «KOHCTpyupOoBaHUE U MEPEHOC
TE€HOB, XPOMOCOM).

O6opyIoBaHKe: MYJISDKU TIIOJIOB U KOPHEIUIOAOB TUKUX (POPM U KYJIbTYPHBIX COPTOB
pactenuii, repbapuii «CelbCKOX035IICTBEHHbIE PACTECHUS.

JlabopaTopHble H IPaKTHYeCKHE PadoThI:

Oxckypeusi «OCHOBHBIE METOJIBI U JIOCTUKEHUS CENIEKIIMU PAaCTeHUM U JKUBOTHBIX (Ha
CEJICKIIHOHHYIO CTaHIMIO, TUIEMEHHYIO (pepMy, COPTOMCIBITATENbHBIM y4aCTOK, B TEIUTMYHOE
X03UCTBO, 1a0OPATOPHUIO arpOYHUBEPCUTETA WIH HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. DBOJTIOLUOHHAA OUOJIOTHA.



[Ipennocsliky BO3HUKHOBEHUS 3BOJIOLMOHHON TEOPUU. DBOJIIOIMOHHAS TEOpUS U €€
MecTO B OMoJI0ruy. BiusHue 3BOMIOLIMOHHON TEOPUH Ha pa3BUTHE OMOJIOTUH U APYIHX HAYK.

CupnerenbcTBa 3BononuM. [lameoHTosorMyeckue: MocaeA0BaTENbHOCTh IOSIBICHUS
BUJIOB B MAJICOHTOJIOIMUYECKOMN JIETONNCH, ITepexoHble (popMbl. buoreorpaduyeckue: cxoacTBo
u paznuuue GpayH u Gop MaTepUKOB U OCTPOBOB.

DOMOPHOJIOrMUYECKUE: CXOACTBA U pa3iIMyusl SMOPHOHOB Pa3HbIX BHUJIOB IO3BOHOUHBIX.
CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, AHAJOTUYHBIE, PYIMMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJIEKYJIIPHO-OMOXMMHUYECKHE: CXOACTBO MEXAHHW3MOB HACJIEJCTBEHHOCTU M
OCHOBHBIX METa0OJIMYECKUX MyTEH Y BCEX OPraHU3MOB.

OpomonmonHas teopuss Y. JlapeuHa. IIpennnochbulkd BO3HUKHOBEHHUS [apBHUHHU3MA.
JIBumoKylye Ccuiibl 3BOJIOLNMU  BHAOB 1O JlapBUHY (M30BITOYHOE pa3MHOXKEHHUE IIPU
OTPaHUYEHHOCTH PECYpPCOB, HEONpeAenaéHHas M3MEHUYMBOCTb, OOpb0a 3a CyILeCTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus sBoonnn (CTD) u e€ OCHOBHBIE TTOJIOKEHUS.

Muxkposomtonus. [Tonynsanus Kak eIuHUIA BU1a U 3BOJIOLUY.

JBryue cuibl ((pakTopbl) IBOIOLUN BHIOB B MpUpoAe. MyTallMOHHBIN Mpouecc u
KOMOMHATHBHAsE WM3MEHUMBOCTb. [lomynsuuoHHble BOJHBI U Apeld renoB. Mzomsuus wu
MUTIpanus.

EctectBenHblil 0TOOp — Hampapisouuil ¢akrop 3Boiaouuu. PopMbl €CTECTBEHHOTO
otbopa.

[IpucrocoOIeHHOCTh ~ OpPraHM3MOB  Kak  pe3yiabTaT  dBONMOUMH.  llpumepsr
npucnoco0IeHnit y opranu3MoB. ApoMop(o3bl U UAHOAIANTALUH.

Bun u BumooGpazoBanue. Kpurtepum Bunma. OcHOBHbIE (POPMBI BHI000pPA30BAHHSA:
reorpapuueckoe, 3K0JI0rHUeCcKoe.

Maxkpoossosrorust. @opMel 3BomONNK: QuUIETHYECKAst, TUBEPIreHTHAs, KOHBEPreHTHAs,
napaniensHas. HeoGpatumocTs 3BoOLNN.

[IpoucxoxaeHnue OT  HeCHEeUMANU3UPOBaHHBIX  IpenkoB.  IIporpeccupyromas
crenuanusanys. AnanTuBHas paauanys.

JdemoHcTpaumnu:

[optpertst: K. JIunnen, XK. b. Jlamapk, Y. lapsun, B. O. Koanesckuii, K. M. bap,
9. I'exkkenpb, @. Mrosep, A. H. CeBeprios.

Tabmuuel u  cxemsbl: «Pa3BuTHEe OpraHMYecKoro Mupa Ha 3emie», «3apoibllin
MO3BOHOYHBIX KUBOTHBIX», «Apxeontepukcy, «Dopmbl OOpbOBl 3a CYIIECTBOBAHUE,
«EctectBeHHBIlt  0TOOP», «MHOroobpaszue copToB pacTeHuil», «MHoroobpasue moOpoa
KUBOTHBIX», «[Tonmynsumy, «MyTtanroHHas MU3MEHUYUBOCTbY, «ApoMopdo3bI»,
«Mnnoanantanumny», «O0mas nereHepanusy, «JIBmwxyime cuibl 3Bomonnn», «Kapra-cxema
mapupyra nyremectsust Y. lapsuna», «bopsba 3a cymectBoBanue», «lIpucrnoco6ieHHOCTb
OpraHu3MoBy, «I eorpaduueckoe Bu1000pazoBaHe», « IKOJIOTHIECKOE BUI000pa30BAHUE.

OO6opynoBaHMeE: KOJUIEKIMSI HACEKOMBIX C pa3jIMYHbIMM THUIIAMH OKpacku, Habop
IUIO/IOB M ceMsiH, Kosuiekuus «IIpuMepbl 3alUTHBIX MPUCTIOCOOIEHUN Y KUBOTHBIX», MOJEIH
«OCHOBHBIE HaNpaBJIEHUs HBOJIOLUNY», O0BEMHas Mozenb «CTpoeHHe T'OJOBHOIO MO3Tra
MIO3BOHOYHBIX».

buoreorpaguueckas kapra Mupa, KoyuieKuus «®DopMbl COXPaHHOCTH HCKOMAEMBIX
JKUBOTHBIX U PAacTEHUI», Mojenb anmiuukanus «llepekpéct xpomocom», BIaKHbIE NpenapaThl
«Pa3Butne Hacexkomoroy», «Pa3BuTHe ATYHIKH», MUKpompemnapar «Jlpo3zodpuna» (HOpMa,
MyTaly (OPMBI KPBIIILEB U OKPACKHU TENa).

JlabGoparopHble U NpaKkTUYecKue padoTbi:

JIaGoparophas padota Ne 1. «CpaBHeHuUe BHIOB 110 MOP(HOIOTHIECKOMY KPUTEPHION.

JlabopatopHass pabota Ne2. «Ommcanue TPUCTIOCOOJEHHOCTH OpraHu3mMa U ¢
OTHOCHUTEJIBHOTO XapaKkTepay.




Tema 2. Bo3HUKHOBeHHe M pa3BUTHE KHU3HU Ha 3emJie.

JloHayuHble  NpEeACTaBIEHUS O  3apOXKACHUM KU3HU. HaydHble  rumoresbl
BO3HUKHOBEHHUSI JKM3HM Ha 3emuie: abuoreHe3 W NaHCHEpMUs. XHUMUYECKas HBOIIOIUS.
AOUOTeHHBI CHHTE3 OpPraHMYEeCKHX BELIECTB U3 HEOPraHMYeCKHX. OKCIEPUMEHTAIbHOE
NOJATBEPXK/ICHNE XMMHUYECKOH »sBotonuu. HawanmpHble STambl OHOJIOTMYECKON SBOJIIOLIUU.
I'mnore3a PHK-mupa. ®opmupoBanre MeMOpaHHBIX CTPYKTYP U BOSHHKHOBEHHE MTPOTOKJICTKH.
ITepBble KIeTKU U UX 3BOItOLUA. DOPMUPOBAHUE OCHOBHBIX IPYIII )KMBBIX OPTaHU3MOB.

Pazputne >xu3Hum Ha 3emsie 1Mo 3paM U nepuomaM. Karapxel. Apxeickas u
npotepo3oiickast 3pbl. [lanmeo3olickas spa W e€ mnepuojbl: KeMOPUHCKHM, OPAOBUKCKHIMA,
CUJTYPUICKUH, J€BOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHIA.

Me3so30iickas 3pa 1 €€ Iepruoabl: TPHACOBBIN, IOPCKUHI, MEJIIOBOM.

Kaiino3zoiickast 3pa u €€ nepuo/ibl: MajeoreHOBbIM, HEOr€HOBBIN, AaHTPOIIOT€HOBBIH.

XapakTepucTuKa KiuMara U reojIorTHYeckux mnporeccoB. OCHOBHBIE 3Tallbl 3BOIIOLUU
pPacTUTEIBLHOTO U KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHH u KUBOTHBIX. [losiBneHwue,
pacuBET U BBIMUPAHUE TPYIII KUBBIX OPIraHU3MOB.

Cucrema  OpraHMuYeckoro Mupa Kak  oTpaxkeHue dBomonuu. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIIbl OPIraHU3MOB.

OBOJIIOLIMS  YeJIOBEKAa. AHTpPONOJIOTHS KakK Hayka. Pa3BuThe mnpeacTaBieHUd o
IIPOUCXOXKAECHUN YeloBeka. MeTojpl H3ydeHMsl aHTponoreHesa. (CxonacTBa M pasiauyuus
YeJIOBEKa U )KMBOTHBIX. CHCTEMAaTUUYECKOE MOJIOKEHUE YETIOBEKA.

JBwxynme cuisl (pakTopbl) aHTpororeHe3a. HacnencTBeHHas H3MEHYMBOCTh W
ecTecTBeHHbI 0TOOp. OOecTBeHHBIH 00pa3 JKU3HU, W3TOTOBIEHUE OpyAUN Tpyna,
MBIILLIEHUE, PEYb.

OcHOBHbBIE CTaJUM U BETBU HBOJIIOLIMU YEJIOBEKA: aBCTPAJIONUTEKU, UeTOBEK yMEbIii,
Yenosek mnpsaAMmoxonasamuid, YenoBek Heanaepranbckuil, YenmoBek paszymublii. Haxonku
HCKOMAeMbIX OCTaTKOB, BPEMsI CYIIECTBOBaHUs, 00JIACTh PACIPOCTPaHEHUS, 00BEM TOIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIUs.

Yenoseueckue pacbl. OCHOBHBIEC OOJBIINE pachl: €BpOINCOU IHAs (€Bpa3UiicKas), HETPO-
aBcTpajoujHas  (dKBaTopuanbHasl), MOHTOJIOMAHAs  (a3MaTcKo-amMepukaHckas). YepTsl
MPUCTIOCOOJICHHOCTH TPEJCTaBUTENEH YENOBEUYeCKHX pac K YCIOBHSM CYIIECTBOBAHMS.
EnuncrBo uenoseueckux pac. Kpuruka pacuzma.

JdemoncTpanum:

Hoptpetsr: @. Pean, JI. Tlactep, A. . Onapun, C. Mumep, I'. FOpu, Y. JlapBun.

Tabmuuel  u  cxembl: «Bo3HukHoBeHue — ConHeuHoil — cuctemsl»,  «Pa3Butue
opraHuuyeckoro Mupa», «PacrurenpHas kieTka», «OKuBoTHas kieTka», «IIpokapumornueckas
KJIeTKa», «COBpeMEHHasi CUCTEMa OPraHU4ecKoro Mupa», «CpaBHEHHE aHATOMMUYECKHUX YEPT
CTPOEHHS YeJIOBEKa U YEJI0BEKOOOpPa3HbIX 00€3bsH», «OCHOBHBIE MECTa MaJEOHTOJIOTUYECKUX
HaxOJOK IPEAKOB COBPEMEHHOIO 4eloBeKa», «JlpeBHeimme moau», «/IpeBHue moam»,
«IIepBble cOBpeMEHHBIE JIIOANY, «HenoBedueckue pacs.

Ob6opynoBanue: mysbkn — «lIporcxoxnenue 4enoBeka» (OIOCTBI  aBCTPAJIONUTEKA,
MUTEKaHTPOIa, HeaHJAepTallblla, KPOMaHbOHIIA), CIENKHA WM U300paKeHUs] KAMEHHBIX OpyIuit
NEepBOOBITHOTO YeJoBeKa (KaMHM-4ONIepsl, pyOuia, ckpebia), reoXpoHoIoruyeckas Tadimua,
KoJuteK1us «®opMbl COXPaHHOCTH UCKOMIAEMBbIX KUBOTHBIX M PACTEHUID.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

[Tpaktrueckas padora Ne 1. «M3ydeHne NCKOMaeMbIX OCTATKOB PACTEHHUM U YKUBOTHBIX
B KOJUIEKLIAAX».

DKcKypcust «9BOJIOLNS OPraHUYecKoro Mupa Ha 3emie» (B eCTECTBEHHO-HAayUHbIM WU
KpaeBeAUECKU My3eil).

Tema 3. Opranusmbl 4 OKpY KaloLIas cpeaa.



OKojorus Kak Hayka. 3ajadd M pas3jieiabl dKOJIOIMH. MeToabl 3KOJOTMYecKUX
HCCJIEIOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenbl  oOWTaHMA  OpPraHM3MOB:  BOJHAs, HA3eMHO-BO3JYILIHAas, I[OYBEHHad,
BHYTPHUOpPraHU3MEHHasI.

Okonorudeckue axropsl. Kinaccudukanus sxonornueckux GakTopoB: aOMOTHYECKHE,
OHOTHYEeCKUE U aHTpOIOoreHHbIe. JlelicTBrEe IKOIOTHYECKUX (PAaKTOPOB HA OPraHU3MBI.

AbGunornueckue  (GakTOpbl: CBET, TeMIepaTrypa, BiaxHOCTh. DoTtonepnoausm.
[TpucniocoOnenust OpraHu3MoB K JAeicTBHIO a0noTHYeCKUX (akTopoB. bruojgornueckre puTMbl.

buotnueckne QakTopel. Buasl OHOTHYECKUX B3aUMOJCHCTBUI: KOHKYpEHIIHS,
XUIIHUYECTBO, CUMOMO03 U ero gopmsbl. [lapazutusm, koonepaius, MyTyainn3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIN3M, HEUTpaIu3M. 3HAYCHHE OHOTHYECKUX
B3aMMOJICHCTBHI JIJIsl CYIIECTBOBAHUSI OPIaHU3MOB B IPUPOJAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU Monyasuuu. OCHOBHBIE II0KAa3aTEJIM IOMYJIALUU:
YHUCIIEHHOCTb, IUIOTHOCTb, POXKJa€MOCTb, CMEpPTHOCTb, MPUPOCT, Murpanus. JuHamuka
YHUCJIEHHOCTHU NOMYJIALNU U €€ peryIsiiusl.

JdemoHcTpauuu:

Hoptpetst: A. 'ymbonbar, K. @. Pynse, O. ['ekkens.

Tabouiel  u cxemsbl: kapta «[Ipupomgnsie 30HBI  3emiuy», «Cpenbl OOUTaHUS
opranusmoBy, «@Doronepuoausm», «llomynsauun», «3aKOHOMEPHOCTH pPOCTa YHMCIEHHOCTU
nomynsiuuu uHdy3zopun-Tyenskn», «llumessie nenm».

JlaGopaTopHble M IPaKTHYeCKUE PadoThI:

Jlaboparopuas pabota Ne 3. «Mopdonornyeckue 0COOEHHOCTH PACTEHUI M3 Pa3HBIX
MECT OOUTAHUS.

JlaboparopHas pabota Ne 4. «BnusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYyCay.

[IpakTuueckass padora Ne2. «lloacuér MIIOTHOCTM MONYJISALUMN pa3HBIX BHJIOB
pacTeHuin».

Tema 4. Coo01mecTBa M YKOJOTHYECKHE CHCTEMBI.

CoobmectBo  opranm3mMoB — OwuoneHo3. CTpykTypsl OuWoOIEHO3a:  BHIIOBasd,
IPOCTpaHCTBEHHas1, Tpopuueckas (mumiesasi). Buapl-noMuHanTsl. CBsi3U B OHMOLIEHO3E.

DKOJIOTHYECKUE CHUCTeMBI (3KOocucTeMbl). [loHsTHE 00 2KOCHCTEME M OHOTEOIEHO3E.
@DyHKIMOHAIbHbIE KOMIIOHEHTBl SKOCHCTEMBI: MPOAYLIEHTbl, KOHCYMEHTBHI, PpPEAYLICHTBHI.
KpyroBopot BelecTB M MOTOK PHEPrHUM B 3Kocucteme. Tpoduueckue (MHILEBHIE) YPOBHU
skocuctembl. [lumeBble mnenu u cetu. OCHOBHBIE TOKa3aTeldM SKOCHCTEMBI: OHomacca,
OPOAYKIHMS. DKOJOTHYECKHE MUpaMHJbl: MPOJIYKIUH, YHCIEHHOCTH, Omomacchl. CBoiicTBa
HKOCHUCTEM: YCTOMUMBOCTh, caMoperysius, passutue. Cykueccus.

[Ipupoanble SKOCUCTEMBI. DKOCHCTEMBI 03€p U peK. DKOCHUCTEMa XBOWHOTO WU
HIMPOKOJIMCTBEHHOT'O JIeca.

AHTpPOIIOT€HHBIE IKOCUCTEMBI. ATpO3KOCHUCTEMBL. Y pOo3kocucTeMsbl. buonornyeckoe u
XO035ICTBEHHOE 3HAUEHHE arpPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpazue  kak  daktop  ycToumBoctu  3KocucteM.  CoxpaHeHue
OMOJIOrMYeCcKOro pa3HooOpasus Ha 3emIie.

VYuenue B. U. Bepnaackoro o 6mocdepe. ['panuiipl, coctaB u cTpykTypa Onochepsl.
XKusoe BemiectBo u ero ¢yHkuuu. OcobeHHOCTH OHOChephl Kak I00AIBHOW KOCHCTEMBI.
JlunamMuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopoTbl BemecTB ¥ OMOTeOXMMHYECKHE LHUKIBI AJIEMEHTOB (yriepoja, a3oTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuectBO B Ounocdepe 3emnn. AHTPOINOreHHbIE HW3MEHEHHs B Ouocdepe.
['moGasbHBIC HKOTOTHYECKUE TTPOOITIEMBI.

CocymecTBoBaHue NpupoAbl U uenoBeuecTBa. CoxpaHeHne Ouopa3zHOOOpasusi Kak
OCHOBa ycTOWYMBOCTH Omochepsl. OCHOBa palMOHANBHOTO VYIIPABICHUS TPHPOTHBIMU
pecypcamu U UX UCHOIb30BaHue. JlOCTHKEHHsI OMOIOTUN M OXpaHa IPUPOIbIL.



JdeMoHcTpanum:

[Moptpetsl: A. JIx. Tencau, B. H. Cykaués, B. 1. Bepnaackuii.

Tabauie! u cxemsl: «IIumessle nenu», «buoneHnos: cocraB u CTpykTypay, «IIpupoaHsie
coobmectBa», «llenu nuTtanus», «IKkonoruueckas nupamuiaa», «buochepa u ueroBEK»,
«JKocHCTEMa IIHMPOKOJUCTBEHHOIO Jieca», «IDKOCUCTEMa XBOWHOro Jjeca», «buoueHos
BoZoéMay, «ArpoueHo3», «llpuMepHble aHTPOINOrEHHbIE BO3JACHCTBUA HAa MPUPOAY»,
«BaxHelmme MCTOYHMKU 3arpsA3HEHUs BO3JyXa M TPYHTOBBIX BOI», «llouBa — BakHeuias
cocrapisitomias  6moceprr», «DakTtopsl Jerpaganuu  1mouB», «llapHUKOBBIA 3PPerT?,
«®DaKkTopsl PaIMOAKTUBHOTO 3arpsizHeHust Ouocheps», «OOmas crpykrypa Ouochepsn»,
«Pacnipoctpanenue xu3Hu B Ouocdepe», «O30HOBBI 3kpaH Ouochepsr», «KpyroBopot
yraepojaa B 6uocheper, «KpyroBopot a3ora B Ipupoae».

O6opynoBaHue: MOAETb-aNIINKAIIHS «Tunuuneie OHMOIIEHO3BDY, repbapuit
«PacturenpHble  cooOmiecTBay, KoJuiekiuu  «buoneHo3», «Bpemutenn — BaKHEUIINX
CEJIbCKOXO3SUCTBEHHBIX ~ KYJIBTYp», TrepOapuul U KOJUICKIUMU PpACTeHHM U KUBOTHBIX,
IPUHAUIEKAIIME K PpPa3HbIM 3KOJOTMYECKMM TIpynmnaM oJHoro Buja, Kpachas kHura
Poccuiickoit ®enepaniu, n300pakeHUs OXPaHIEMbIX BUOB PACTCHUN U KUBOTHBIX.
I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOTUM HA
HbA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA30BAHUMA

CornacHo ®I'OC COO, ycraHaBauBarlOTCs TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
00y4JaroIMMUCS TPOrPaMM CPETHEr0 O0IIero 00pa30BaHUs: TUYHOCTHBIM, METANIPEAMETHBIM U
IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbHI

B cTpykType JMYHOCTHBIX PE3yJIbTaTOB OCBOECHMS mpeamera «buosorus» BblAEIEHbI
CJIEAYIOIIME COCTABIAIOLIME: OCO3HAaHHWE OOYYAIOUIMMHUCS  POCCUICKONW  IpakJIaHCKOM
UJEHTUYHOCTU — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSTEIBLHOCTH U CaMOONPEIEIICHUIO,
HaJIMYME€ MOTHMBALMU K OOYYEHHUIO OHOJOrMM, LEJIEHANpPaBICHHOE Pa3BUTHE BHYTPEHHUX
yOeXAeHUH JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEH M UCTOPUYECKUX TPaJWULIUN pa3BUTHS
OMOJIOTMYECKOr0 3HAHUS, TOTOBHOCTh M CHOCOOHOCTH OOYHYaIOLIMXCS PYKOBOJICTBOBATHCS B
CBOEM  JIEATEIBbHOCTH IIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMM, TPUCYLUIUMH  CUCTEME
OMOJIOrHYEeCKOro 00pa3oBaHMs, HaUYME HSKOJOIMYECKOrO IPAaBOCO3HAHUS, CHOCOOHOCTH
CTaBUTh LIEJIU U CTPOUTH )KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHUS Npeamera «buoJorus» NOCTUTaroTCs B €IUHCTBE
y4eOHOW U BOCHUTATEIbHOW NEATENIbHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMH POCCUMCKUMHU
COLIMOKYJIbTYPHBIMH, HICTOPUUECKUMHU U 1yXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMM, IIPUHATBIMU B
oOuiecTBe MpaBUJIaMUd U HOPMaMM IOBEJIEHHUS U CIOCOOCTBYIOT IpolieccaM CaMOINO3HAHMS,
CaMOBOCIIUTaHUS U CaMOPAa3BUTHS, PA3BUTHS BHYTPEHHEH MO3ULUHU JUYHOCTH, MATPHOTU3MA,
YBa)XEHUSI K 3aKOHY U MPABOMOPSAKY, YEIOBEKY TpyJa U CTapIIEMy MOKOJIEHHIO, B3aUMHOTO
yBaKEHMs, OEpeKHOr0  OTHOIIEHUS K  KyJAbTYPHOMY  HAclIeIWi0 U TPaJAULUAM
MHOTOHAalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JInyHOCTHBIE pe3ylbTaThl OCBOCHUs YydeOHOro mpeamera «buonorus» AOIKHBI
OTpakaTb TOTOBHOCTb M CIIOCOOHOCTHh OOYYaroOUIMXCs PYKOBOJCTBOBATHCS CPOPMUPOBAHHOM
BHYTPEHHEN TMO3MLMENH JIMYHOCTH, CHUCTEMOW IEHHOCTHBIX OPHEHTALNUH, MO3UTHBHBIX
BHYTPEHHUX YOEXJEHUH, COOTBETCTBYIOIIUX TPAJUIUOHHBIM IEHHOCTSAM POCCHUHCKOIO
o011ecTBa, paclIMpeHUe KU3HEHHOTO OIbITa U OMbITa JESTEIbHOCTH B MPOLIECCE peaTu3aliiu
OCHOBHBIX HalpaBJIEHUH BOCIIUTATEIbHOM 1€ATE€IbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:KIaHCKOro BOCIIMTAHMS:



c(OPMHPOBAHHOCTh TPAXKAAHCKOM TO3MLIMK OOydYaloUmlerocs Kak axkTHBHOTO U
OTBETCTBEHHOT'0 WIEHAa POCCUICKOro 00IIECTBa;

OCO3HAaHME CBOMX KOHCTUTYIIMOHHBIX IpaB M OOS3aHHOCTEH, YBa)XECHHE 3aKOHA W
IIPABOIIOPAIKA;

TFOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBHOCTH IIPU CO3/aHUU Y4EOHBIX
IPOEKTOB, PELICHUHM YYEOHbIX M I103HABATEIbHBIX 3a/la4, BBINOJIHEHUH OUOJIOTMYECKUX
JKCIIEPUMEHTOB;

CIOCOOHOCTh ONPEAENATh COOCTBEHHYIO IIO3MLHMIO IO OTHOIIEHUIO K SBICHUAM
COBPEMEHHOM KHU3HH U OOBACHATH €€;

YMEHUE YYUTBIBaTh B CBOMUX JEHCTBUAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICHCTBHS JTIO/ICH C pa3HBIMHU YOEKICHUSMH, KYJIbTYPHBIMHU IIEHHOCTSIMU M COLIUATBHBIM
IIOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B HIPOIECCE COBMECTHOTO BBIMOJHEHHS Y4YeOHBIX,
IIO3HABATEJIBHBIX M HCCIECJOBATEIbCKUX 3a/ady, YBAKUTEIBHOIO OTHOLIEHUS K MHEHUIO
OTIIOHEHTOB MPU 0OCYXIEHUH CIIOPHBIX BOIPOCOB OHOJIOTUYECKOTO CO/ICPIKAHMS;

TOTOBHOCTb K TyMaHUTapHON U BOJOHTEPCKOU NEATEIBHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHMUSI:

c(OPMUPOBAHHOCTh ~ POCCHMCKOW  TpPaXKJAHCKOW  WJICHTUYHOCTH, TATPUOTHU3MA,
YBa)XE€HUS K CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH mnepen PoauHoW, ropaoctu 3a cBOM
Kpai, cBoX0 PonuHy, CBOM SA3BIK M KYJBTYpPY, IIPOLJIOE M HACTOSIIEE MHOTOHALMOHAIBHOTO
Haposa Poccuu;

LICHHOCTHOE OTHOILIEHWE K MPHUPOAHOMY HACIEAUI0 M MaMATHUKAM IPUPOABL,
JOCTH>KeHUSIM Poccuu B Hayke, UICKYCCTBE, CIOPTE, TEXHOJOTHUSIX, TPYAE;

CIOCOOHOCTh OLIEHUBATh BKJIAJ] POCCHUHCKHMX YYEHBIX B CTAaHOBJICHHE W DPa3BUTHE
OMOJIOTUY, TOHUMAHUS 3HAYeHHsI OMOJIOTHH B TIO3HAHUH 3aKOHOB MPUPOJIBI, B )KU3HU YEJIOBEKA
¥ COBPEMEHHOT'0 O0IIECTBa;

uneiiHas  yOeXAEHHOCTh, TOTOBHOCTh K CilykeHutro u 3amurte OrteyecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

OCO3HaHUE AYXOBHBIX IEHHOCTEN pOCCUICKOTO HAPOa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO IMOBE/ICHNUS,

CIIOCOOHOCTh ~ OLIGHHMBAaTh CHUTYyalldI0 U TNPUHUMATh OCO3HAHHBIE  PEIICHHS,
OPUCHTHUPYACh HA MOPAJIbHO-HPABCTBCHHBIC HOPMBI U HEHHOCTU;

OCO3HaHHWE JIMYHOTO BKJIaJia B IOCTPOEHUE YCTOMYMUBOTO OYAYIIIETO;

OTBETCTBEHHOE OTHOIIEHHWE K CBOWM POJMTENSAM, CO3JIaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATHS IEHHOCTEH CEMEIHOM MKU3HU B COOTBETCTBUM C TPAJULIUSIMHU HAPOJIOB
Poccuu;

4) 3¢TeTHYeCKOro BOCIIMTAHMSA:

JCTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYas 3CTETUKY ObITa, HAYYHOI'O U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOLICHUI;

ITOHMMAaHHUE HYMOLIMOHAJIBHOTO BO3AECHCTBUS JKUBOU NMPUPOABI U €€ LIEHHOCTH;

TFOTOBHOCTh K CaMOBBIPAXKEHHMIO B Pa3HBIX BUAAX HCKYCCTBA, CTPEMJICHHE MPOSBIATH
KauecTBa TBOPUYECKOMN JINUHOCTH;

5) puzuueckoro BocnUTaHHS, (POPMHPOBAHUS  KYJABTYPbI  310pPOBbSI M
IMOLUMOHAIBLHOIO 0JIArONoJay4usi:

MOHMMAaHWE W peau3alus 30pOoBOro M Oe3omacHoro oOpasa >KU3HU (3I0pOBOE
MUTaHKUe, COOO/IEHUE TUTUEHNYECKHUX TTPABHII U HOPM, COQIaHCHPOBAHHBIN PEKUM 3aHATUN U



OT/IbIXa, PEryJsipHas pU3HUECKasi aKTUBHOCTH), OEPEKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOILEHHSI K COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHWE UEHHOCTH NPaBWI WHAMBHUIYAIbHOTO M KOJUIEKTMBHOTO O€3011acHOTO
IIOBEJICHUS B CUTYyalUsX, YTPOKAIOIIUX 310POBBIO U KU3HU JIIOIEH;

OCO3HAHME TOCIEACTBUN W HENPUATHS BPEIHBIX MPUBBIYEK (YHOTPEOICHUS alIKOTrOJIs,
HapKOTHKOB, KypeHHUsI);

6) TPy10BOr0 BOCIIMTAHUS

TOTOBHOCTbH K TPY/y, OCO3HAHUE [ICHHOCTH MAcTePCTBa, TPYIAOI00uE;

FOTOBHOCTh K  AKTHBHOM  J€ATEJIBHOCTH  TEXHOJOTHYECKOM W COIMAIbHON
HaIpaBJICHHOCTH, CIIOCOOHOCTH WHULIMHUPOBATH, INIAHUPOBATH U CAMOCTOSATCIBHO BBIIIOJIHATH
TaKyIo JeATeIbHOCTD;

HHTEPEC K Pasau4YHbIM cepaM MpoheCcCHOHATBLHON AeITEIbHOCTH, YMEHHE COBEPIIAThH
OCO3HAHHBIN BBIOOD OyyIIeH MPOhecCHr 1 PeaTi30BbIBATH COOCTBEHHBIE JKU3HEHHBIE TITaHbI;

TOTOBHOCTH M CIIOCOOHOCTH K 0OPa30BaHHIO U CaMOOOPA30BAHUIO HA MPOTSHKCHUU BCE
KH3HU,

7) IKOJIOTHYECKOTO BOCTIHTAHUS:

HKOJIOTUYECKH IEJIeCO00pa3HOe OTHOLICHHE K MPHUPOJE KaK HCTOYHUKY >KM3HH Ha
3emiie, OCHOBE €€ CyILeCTBOBAHUS;

MOBBILIEHUE YPOBHS 3KOJOTMYECKOW KYJIbTYpbl: NMPUOOPETEHHUE OIbITa IUIAHUPOBAHUS
IOCTYIKOB M OLIEHKHM UX BO3MOKHBIX ITOCIIEICTBUH JUIsl OKPY>KAIOLIEeH Cpe/Ibl;

OCO3HAHME TII00AIBHOTO XapaKTepa KOJIOTHYECKUX MPoOIeM U IyTel UX PELICHHUs;

CIOCOOHOCTh HCHOJB30BATh INpPUOOpETaeMble NpPU HM3YyYEHUU OUOJOTHMM 3HAHUS U
YMCHUA HOpU PCUHICHUHN HpO6JI€M, CBA3aHHLIX C PaluOHAIBHBIM IMIPUPOAOIIOJIB30BAHUCM
(coOmroneHue mpaBWil NOBEACHUS B IPUPOJE, HANPaBIECHHBIX HAa COXPAaHEHHE PABHOBECHUS B
IKOCUCTEMAX, OXPaHy BHOB, IKOCUCTEM, OHOC]EpHI);

aKTUBHOE HENpPUATHE JEHCTBUH, NPUHOCALIMX BpEJA OKpY’Karolleld NMpUpOAHON cpene,
YMCHHUEC IMPOTHO3UPOBATH He6HaFOHpI/I$ITHI>IC OKOJIOTUYCCKUC TTOCICACTBUA NPCAIPUHUMACMbBIX
JeMCcTBUH U IPEeIOTBpAIlaTh UX;

HAJIMYHUEC PA3BUTOI0 ISKOJOTHUYCCKOI'0 MBIINIJICHUA, YKOJIOTHYECKOMN KYJbTYPHBI, OIIbITa
NEeSITeIbHOCTH  JKOJIOTMYECKOM HANpaBICeHHOCTH, YMEHHUS PpYKOBOJACTBOBATHCS HUMH B
H03HaBaTCJ'IBHOI71, KOMMYHHKaTHBHOﬁ n counaanoﬁ MMPAKTHUKE, T'OTOBHOCTU K YYaCTHIO B
NPaKTUYECKOHN 1eATebHOCTH SKOJIOTHYECKON HallPaBIEeHHOCTH;

8) HeHHOCTH HAYYHOTO MIO3HAHMSI:

c(OPMUPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3sBUTHS HAyKM W OOIIECTBEHHOM MpaKTHKH, OCHOBAaHHOIO Ha JHajore KyJbTyp,
CIOCOOCTBYIOIIET0 OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPLICHCTBOBAHHE  S3BIKOBOM M  UYUTATENbCKOM  KyJIbTYpbl Kak CpeacTBa
B3aMMOJICHCTBUS MEXKY JTIOAbMH U MO3HAHUS MHUPA;

MOHMMaHKEe creun(uKkn OMOJIOTMM KaK HayKd, OCO3HaHUs €€ poiu B (hOPMUPOBAHUU
pPAllMOHAJILHOTO  HAyYHOTO  MBIIUIEHMS, CO3/JaHUM  IIEJIOCTHOTO  MpEACTaBleHUus 00
OKpY’KaIOIIeM MUpPE KaK O €IMHCTBE MPUPO/IbI, YeIOBEKa U OOIIEeCTBa, B TO3ZHAHUH MPUPOIHBIX
3aKOHOMEPHOCTEH U peleHuH npo0eM coXpaHeHHs MPUPOJTHOTO PaBHOBECHS,

yOeXXIEHHOCTH B 3HAYMMOCTH OMOJIOTUH JIJIsl COBPEMEHHOMN [IMBUIIN3AIMH: 00eCTIeYeHHS
HOBOT'O YPOBHS Pa3BUTHUSI MEIULIMHBI, CO3JaHHE MMEPCIEKTUBHBIX OMOTEXHOJIOTUN, CIIOCOOHBIX
penaTb pecypcHble MpoOJIeMbl Pa3BUTHSI YEIOBEUECTBA, MOUCKA MyTEH BbIX0/1a U3 ITT00ATBHBIX
HKOJIOTMYECKUX TpobsieM U obecreueHuss TMnepexoja K  YCTOWYMBOMY  pa3BUTHIO,
palMOHATIBHOMY MCIIOJIBb30BAaHHUIO TPUPOAHBIX PeCypcoB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KHU3HH,



3aUHTCPCCOBAHHOCTL B TIOJYUCHUH 6I/IOJIOFI/I‘-I€CKI/IX 3HAaHUU B esiX TIIOBBIIICHUA
oOmeld  KyJbTypbl, €CTECTBEHHO-HAYyYHOM  TpPaMOTHOCTH, KaK COCTaBHOM  YacTH
(GyHKIMOHATBHON IPaMOTHOCTH 00YJaIOIUXCsl, POPMUPYEMON TPU U3yYCHUH OMOJIOTHH;

MMOHMMAaHHUE CYIIHOCTH METOJIOB IMO3HAHUS, UCIOJIb3YeMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCHOJB30BATh IOJy4aeMble 3HAHMS JJIs aHAIM3a M OOBSICHEHUS SIBICHHMA
OKPYXKAIOIIero MUpa U MPOUCXOASAIIMX B HEM H3MEHEHUH, yMEHHE JeslaTb OOOCHOBAaHHBIC
3aKIIIOYCHUA Ha OCHOBC HAYYHBIX q)aKTOB U HUMCHOIIUXCA HOAaHHBIX C LECJIbIHO IMOJTYUYCHUSA
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENIFHO HCIOJIB30BATh OMOJIOTMYECKHE 3HAHUS Ui PEUICHHUS
po0JieM B peabHBIX )KU3HEHHBIX CUTYAIIHSIX;

OCO3HaHHE LIEHHOCTU HAYyYHOU JESATEIIbHOCTH, TOTOBHOCTh OCYLIECTBIIATH IPOEKTHYIO U
HCCJIEIOBATENBCKYIO ACSITEIbHOCTh HHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CHOCOOHOCTH K HEMPEPHIBHOMY OOPa30BaHUIO M CaMOOOpPa30BaHMIO, K
AKTUBHOMY IIOJIYUEHHIO HOBBIX 3HAHUI 1O OWOJIOTMH B COOTBETCTBUHM C JKHU3HEHHBIMU
HOTPEOHOCTSAMHU.

METAINPEAMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3ysbTaThl OCBOCHUS y4eOHOro npeamera «buosorus» BKIIOYAOT:
3HaYMMble JUIsI  (OPMHPOBAHHUA MHPOBO33PEHMUS OOYYAIOLIMXCA  MEXKIUCILMITIMHAPHBIC
(MeXnpeIMeTHbIE) OOIlEeHAYyYHbIE IMOHSATHUS, OTPaKaloLUE LEIOCTHOCTh HAYYHOH KapTHHBI
MHUpa U CHEU(PHUKY METOJOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BELIECTBO,
SHEPTUs, SBJICHUE, MPOLIECC, CUCTEMa, HAYYHBIH (PAaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCleZloOBaHNe, HAOIIOAECHUEe, HW3MEPEHUE, SKCIEPUMEHT U JApYyrux),
YHHMBEpCalbHble y4eOHbIE JNEHCTBUS (IIO3HABATEJIbHbIE, KOMMYHUKATUBHbBIC, PETYJISATUBHbIE),
oOecrneunBaromue  (GopmMupoBaHue  (QYHKIMOHAJBHOW  TIPaMOTHOCTM M COLMAIbHOMN
KOMIICTEHIIUM  OOyYaroluXcsi, CHOCOOHOCTh OOYy4aloUIUXCsl HCIOJIb30BAaTh OCBOCHHBIE
MEXIUCLUIUTMHAPHbBIE, MUPOBO33PEHUYECKHUE 3HAHUS U YHUBEpCaJlbHble ydeOHble JEHCTBUS B
ITO3HABATEJILHON U COLMAIBHON ITPAKTHKE.

MertamnpeamMeTHble pe3ylbTaThl OCBOSHHS IMPOTrPaMMBbl CpeIHEro oOIIero oopa3oBaHUs
JIOJIKHBI OTpaX<aTh:

OBJajieHNe YHUBEPCAIbHBIMH YU4eOHBIMH NO3HABATEIbHBIMH eCTBUSIMM:

1) 6a3oBble JIOrHYecKHe e CTBHS:

CaMOCTOSITENIbHO (OPMYJIMPOBATH M aKTYalIW3MpPOBATH MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCMOJIb30BaTh NPU OCBOEHUHM 3HAHUN NPHEMBI JOIMUYECKOTO MBILIUICHUS (aHAIU3a,
CUHTE3a, CpaBHEHUs, Kiaccu(pukanuu, oO00OIEHHS), PACKPbIBaTh CMBICT OHOJOTHYECKUX
HNOHATUHM (BBLAETATh MX XapaKTepHble NpPU3HAKM, YCTAaHABIMBATh CBSI3U C JPYTUMH
MOHSTUSMHU);

OTpeNIeNIATh LIEIH AEATENbHOCTH, 3a/laBasi MapaMeTpbl U KPUTEPUH UX JOCTHIKEHUS,
COOTHOCHUTD PE3YyJIbTaThl AEATEILHOCTHU C MIOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTMYECKHE MOHATHUSA JUIsl OObACHEHHsS (aKTOB M SIBICHHM >KUBOM
IPUPOIB;

CTPOUTH JIOTUYECKHE PACCYXJIEHUS (MHAYKTHUBHBIC, NEIYKTHBHbBIC, IO AHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH UM MPOTHUBOPEUHS B pacCMaTPUBAEMBIX SIBICHUSX, (DOPMYIUPOBAThH
BBIBOIbI M 3aKJIIOUCHHUS;



IIPUMEHSTh CXEMHO-MO/IEIIbHBIE CPEICTBA ISl IPEACTABIICHUS CYILIECTBEHHBIX CBSI3€H U
OTHONIICHUN B M3y4aeMbIX OMOJOTMYECKHX OOBEKTaX, a TaKKe IMPOTHUBOPEUH pa3HOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

paszpabarhiBaTh IUIaH pelieHus npobjaemMbl ¢ y4ETOM aHaIM3a HMMEIOIIUXCS
MaTepuaibHbIX U HEMaTEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JIEATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEISM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

KOOPJIUHUPOBATh U BBIIOJHATh PadOTy B YCIOBHUSX pEAIbHOIO, BHUPTYaIbHOTO U
KOMOMHHMPOBAHHOI'O B3aUMOJIEHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBHS:

BJIAJICTh HABBIKAMU  y4eOHO-HMCCIICIOBATEIILCKOM W TPOCKTHOH  JEATENIHOCTH,
HABBIKAMHU pa3pelieHuss MpoOJeM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K CAMOCTOSITEIEHOMY
MOUCKY METOJIOB PEIICHHS MTPAKTUYCCKHX 3a/1a4, TPUMEHEHHIO PA3JIMYHBIX METOJIOB IIO3HAHHS,

HCIIOJIB30BATh PA3JIMUYHBIC BUAbI ACATCIBHOCTU IO IMOJYYCHHUIO HOBOT'O 3HAHUSA, €TI0
UHTEpIpETAINU, TPeoOpPa30BaHUI0 U MPUMEHEHHIO B YUEOHBIX CHUTYAIMsIX, B TOM YHCIE MPH
CO3JaHun y‘I€6HI)IX " COLMAJIBHBIX ITPOCKTOB,

dbopMHpOBaTh HAYYHBIA THUIN MBIIUICHUS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH,
KIIIOYE€BBIMU ITOHATHUAMU U METOAAMU,

CTaBUTh U (OPMYIIMPOBATH COOCTBEHHBIC 33]]aul B 00pa30BATEIbHON NIEATSILHOCTH H
JKU3HCHHBIX CUTYalUsIX;

BBISIBIISATh TIPUYUHHO-CJICJICTBEHHBIC CBSI3W M aKTyaJIM3UPOBaTh 3aJlavy, BBIJIBUIaTh
TUIIOTE3y €€ pEIIeHUs, HAaXOAWTh apryMEHThl Ul JI0KA3aTeIbCTBA CBOMX YTBEPXKICHMIA,
3aJ]1aBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

AHAJIM3UPOBATH IMOJIYYCHHBIC B XOAC PCHICHUA 3aJadyu pe3yJibTaTbl, KPUTHUYCCKHU
OILICHUBATh UX JJOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSIX;

AaBaTb OLICHKY HOBbBIM CUTYyallUsIM, OLICHUBATb HpHO6peTéHHBIfI OIIBIT;

OCYIIECTBIISATH IEJICHAIPABICHHBINA MMOMCK MEpeHOca CPEICTB M CIOCOOOB JCHUCTBUS B
PO ECCHOHAIBHYIO CPEY;

yMeTb TIEPEHOCHTh 3HAHHWA B T[O3HABATEIbHYIO U MPaKTUYECKyl0 0O0JacTu
KUBHEACATCIIBHOCTH,

yYMEeTb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00acTei;

BbIJIBUT'aTb HOBBIC HJCH, MpCjiaratb OPUTHHAJIBHBIC IMOAXOAbI W PCIICHHSA, CTABUTH
poOJIeMBI U 3a/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIE PEIICHNUS.

3) padora ¢ nundopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOpMalmu (TeKCTe yueOHOro mocoous,
HAy4YHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTHUYECKUX CIIOBAPSX U CIIPABOYHHKAX, KOMITBIOTEPHBIX
0azax naHHBIX, B VHTepHeTe), aHANM3UPOBATh HH(POPMAIMIO Pa3TUYHBIX BHIOB U (HopMm
MIPEICTABJICHUS, KPUTHYECKU OIICHUBATH €€ JOCTOBEPHOCTh M HEPOTUBOPEUHNBOCTD;

(GbopMyInIHUpOBaTh 3aMpoChl U MPHUMEHSTHh Pa3IMYHBIE METOJBI MPH IMOUCKE W OTOOpe
Ouosornueckoil nHpopMaIuu, HeOOXOAMMOM JIJIsl BBITIONHEHUS YI€OHBIX 3a/1a4;

MPUOOPETATh OMBIT UCIIOJIB30BaHUS WH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH,
COBEPIIICHCTBOBATH KYJIbTYPY aKTUBHOTO HCITOIH30BAHUS PA3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMAIBbHYIO (OpPMY MPEACTaBICHHUS OUOIOTUYECKOM
uH(popMaluu (cxemsl, rpaduKH, JUarpamMmbl, TAOIUIIbI, PUCYHKH U IPYTroe);

WCIOJIb30BaTh HAyUYHBIM S3bIK B Ka4eCTBE CpeACTBa MpU paboTe ¢ OMOIOrHuecKoit
nH(popMaIen: TPUMEHITh XUMHUECKHE, (PU3NIECKNe W MaTeMaTUYeCKHe 3HAKU M CHMBOJIBI,



dbopmynel, abOpeBUATypy, HOMEHKIJIATYpPY, HCIIOJIB30BaTh W TPeoOpa3oBBIBATH 3HAKOBO-
CHUMBOJIMUYECKHE CPEJICTBA HATIISTHOCTH;

BIIQJICTh HAaBBIKAMHU DACIIO3HABAHWUS W 3alUThl WHGOpManuu, WHPOPMAITMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJj1ajleHHe YHUBEPCATbHBIMH KOMMYHUKATHBHBIMH J1eCTBUSAME:

1) oomenmne:

OCYU.[GCTBJ'ISITB KOMMYHI/IKaL[I/II/I BO BCEX C(i)ean JKHW3HHU, AaKTHBHO y‘-IaCTBOBaTB B
IMajore WM JUCKYCCHH II0 CYIIECTBY OOCYkKIaeMoil TeMbl (YMEHHE 3a1aBaTh BOIPOCHI,
BBICKA3bIBAThH CY)KILCHI/ISI OTHOCUTCJIBHO BBIIIOJIHCHUA Hpez[JIaraeMoi/'I 3ajJadu, y‘II/ITBIBaTB
UHTEPECH] M COrTIACOBAHHOCTH IMO3MLUMI JPYIrMX YYaCTHUKOB JHAJIOra WK JUCKYCCUH);

pacro3HaBaTh HeBepOalbHBIE CPECTBA OOIIEHHUS, MOHUMATh 3HAYEHHE COIHATBHBIX
3HAKOB, MPEIIOCHUIOK BOSHUKHOBEHHS KOH(IMKTHBIX CUTYAIlMH, YMETh CMArYaTh KOHQIUKTHI
U BECTH IIEPETOBOPBI;

BJIAJETh PA3IMYHBIMU CIIOco0amMu OOILEHHS U B3aUMOIEHWCTBYS, IIOHMMATh HAMEPEHHSI
JIPYTHX JIIOJIEH, TIPOSBISATh YBAXKUTEIHHOE OTHOIIEHUE K COOSCETHUKY U B KOPPEKTHOH hopme
(OpMyIIMPOBaTH CBOM BO3PAKCHUS;

Pa3BEPHYTO WM JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIIOJIb30BAHUEM S3BIKOBBIX
CPEJCTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

IIOHMMAaTh U UCIOJIb30BaTh IPEUMYILECTBA KOMAaHAHON U MHAWBUYAIbHOW pabOoThI pH
pemeHnr  OMOJIOTHYECKOH  TpoOJeMbl, OO0OCHOBBIBATH HEOOXOIUMOCTh IPUMEHEHHUS
IpynIoBsIX (GopM B3auMoJIeHCTBUS IPU PELIeHUH YueOHO! 3a1auH;

BBIOMPATh TEMATUKY M METOJ(I COBMECTHBIX JCHCTBHI C y4ETOM OOIIMX MHTEPECOB H
BO3MO>KHOCTEM Ka)KJI0T0 4JI€Ha KOJUIEKTHBA;

IIPUHUMATh LM COBMECTHOM JESATENbHOCTH, OPraHW30BBIBATH U KOOPJAWHHUPOBATH
JEUCTBUS 1O €€ JOCTMIKEHMIO: COCTABJIATH IUIAH ACWCTBHM, pacHpelneisaTh pOJU C y4ETOM
MHEHUI Y4aCTHHUKOB, 00CYKJaTh pe3yJIbTaThl COBMECTHON pabOThI;

OLIEHMBAaTh KayeCTBO CBOET0 BKJIaJa M KaXJOro0 y4YyaCTHHKAa KOMaHIbl B OOIIMIHA
pe3ynbTar no pazpaboTaHHBIM KPUTEPUSIM;

[IpeJIaraTb HOBBIE IIPOEKTHI, OLIEHUBATh UACU C MO3ULIUUA HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJIATh ITO3UTUBHOE CTPATETUYECKOE IIOBEACHUE B PA3IMYHBIX CHUTYalUsX,
MPOSBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITh MHUIIMATHBHBIM.

OBJaieHHe YHUBEPCAJIbHBIMH PEryJsiTHBHBIMU J1€HCTBUAMM:

1) camoopranu3amnus:

UCIOJIb30BaTh OMOJOrMYEeCKHe 3HAHUS JUIS BBIABICHUS IMPOOJIEM U UX PpEIICHUs B
JKNU3HCHHBIX U y‘Ie6HI>IX CUTyalusIX;

BBIOMPATh Ha OCHOBE OMOJIOTMYECKUX 3HAHWM IIeNIeBbleé U CMBICIOBBIE YCTAaHOBKH B
CBOMX JICMCTBHSX M MOCTYNKAax IO OTHOIICHWIO K >KUBOM MPHUPOJE, CBOEMY 3I0POBBIO H
37I0pOBBIO OKPYKAIOIINX;

CaMOCTOATCIIbHO OCYIICCTBJIATH IMO3HABATCIIbHYIO ACATCIIBHOCTD, BBISBJIIATH HpO6J’IeMBI,
CTaBUTh U (OPMYJIMPOBATH COOCTBEHHbIE 3a/aud B 00pa30BATENbHON JEATENBHOCTH U
JKN3HCHHBIX CUTYAalUAX,

CaMOCTOSITENIbHO COCTABJIATh IUIAH pEIIeHUs MpoOJeMbl C YU4ETOM HMEIONIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEIOYTECHHUI;

JIaBaTh OLIEHKY HOBBIM CUTYaLIUSIM;



pacuMpsATh paMKH Y4eOHOTO IPEMETa Ha OCHOBE JIMYHBIX MPEANOUTCHUN;

JieNlaTh OCO3HAHHBIM BBIOOp, AapryMEHTHpPOBaTh €ro, OpaTb OTBETCTBEHHOCTb 3a
pelieHue;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO W TIPOSIBJICHUIO INUPOKOM SPYAMLUU B Pa3HBIX
00JacTsX 3HaHUH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

AaBaTb OLCHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPCKTHUBLI B JACATCIbHOCTH, OLICHUBATH
COOTBETCTBHE PE3YJIBTATOB IICIISIM;

BJIaZACTH HaBBbIKaAMU IO3HABATEIbHOU perHeKCI/II/I KaKk OCO3HaHus COBCPIIACMbIX
JEHCTBUI M MBICIHUTEIBHBIX MPOIECCOB, X PE3YJILTATOB M OCHOBAHHH, HCIIOJIE30BATh MTPUEMBI
pediexcun Ut OLICHKH CUTYalllH, BBIOOpa BEPHOTO PEIICHUS;

YMETh OIIEHMBATh PUCKH U CBOEBPEMEHHO MIPUHUMATH PEIICHHS 110 X CHUKCHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI IPYIUX IIPU aHAIU3€ PE3YNIbTATOB JIEATEIBHOCTH;

3) npuHsATHE CeDOsT M IPYTrUX:

MPUHUMATD ce0s1, TOHMMAasi CBOM HEAOCTATKH M JIOCTOMHCTBA;

IIPUHUMAaTh MOTUBEI M apIyMEHTBI IPYIUX IIPU aHAJINU3€ PE3YIbTaTOB AEATEIILHOCTH;

MPU3HABATh CBOE MPABO U MPaBO JPYTUX Ha OIINOKH;

paSBI/IBaTI) CHOCO6HOCTI) IIOHUMATh MI/Ip C IMo3unauun I[perFO YCJIOBCKA.
KosmuecTBo ypokoB mo pasaesnam 3a roa 10 kiaace

No Tema Konnuectso
4acoB
1a00paTOPHBIX
pabor
1 buonorus xak Hayka 2
2 JKuBBIE CHCTEMBI I UX 1
OpraHu3aIus
3 XHUMHAYECKHN COCTaB U 8
CTPOCHHE KIICTKH
4 KusneneaTenbHOCTD KIIETKH 6
5 Pasmuoxenne n 5
WHIUBUYAIbHOE Pa3BUTHE
OpraHHU3MOB
6 HacnencrseHHOCTE 1 8
W3MEHYUBOCTH OPraHU3MOB
7 Cenexmust opranu3MoB. OCHOBBI | 3
OHMOTEXHOJIOTHH
8 PesepBHOE BpeMms 1
Htoro 34 71a00paTOPHBIX
pabot- 4

KosaunyecTBo ypokoB mo pasaesam 3a rog 11 kaacce



Ne Tema KomnyectBo
4acoB
J1a00paTOPHBIX
pabor
1 DBOJIOLMOHHAS OUOIOTHS 9
2 Bo3HUKHOBEHUE U pa3BUTHE 9
’KU3HU Ha 3eMiie
3 Oprasu3Mbl 1 OKpYKaroIias 5
cpena
4 CooOmiecTBa u sxoorndyeckue | 9
CHCTEMBI
Htoro 34 1a00paTOPHBIX
pabot- 3

IMPEAMETHBIE PE3YJIBTATDBI

[IpenmerHbie pe3ynbraThl ocBoeHHs mnporpammbel COO no Ouosnoruu Ha 0a30BOM
YPOBHE BKIIIOYAIOT crenuduyeckue s ydeOHoro mpeamera «buonorus» HaydHble 3HAHUS,
YMEHHUS u CHOCOObI NENUCTBUAN 1o OCBOEHHUIO, UHTEpIIpeTauu
U TpeoOpa3oBaHUIO 3HAHUM, BHUIbBI JEATEIBHOCTH 10 TOJIYYEHHIO HOBOIO 3HAHUSA U
IIPUMEHEHUIO 3HAHUW B Pa3IMUHBIX yYEOHBIX CHUTYallUAX, a TAK)K€ B PeajbHBIX >KU3HEHHBIX
CUTYallUsX, CBSI3aHHBIX ¢ Ouosorueid. B mporpamme mpeaMeTHble pe3yabTaThl MPEACTABICHBI
0 roJiaM o0y4YeHusl.

[IpenmeTrHble  pe3ynpTaThl OCBOEHUs yuyeOHoro mnpeamera «buosorus» ¢ 10
Knacce JOJDKHBI OTpaXkarh:

c(OPMHPOBAHHOCTh 3HAHUNA O MecCTe U POJIM OMOJOTMM B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (JOPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyYHOUW KapTUHBI MUpa U
HAyYHOTO MHPOBO33PEHUS, O BKJIAJ€ POCCHMCKMX U 3apyOeXHBIX YUEHBIX-OMOJIIOTOB B
pa3BuTHe OMOJIOTHH, (DYHKIMOHAIBHOM TPAMOTHOCTHM YE€JIOBEKa JIs PEHICHUs >KM3HEHHBIX
3a/1ay;

YMCHHE PAaCKPbIBATL COJACPIKAHUC OMOJIOTHYECKUX TCPMHUHOB U TIOHSTHI: KU3Hb,
KJICTKA, OpraHu3M, MeTa00Iu3M (O6M€H BCIICCTB M MPCBpAlICHUC BHCpTI/IH), roMeocCTas



(camoperynsnusi), ypoOBHEBas OpraHM3alUsl JKHUBBIX CHUCTEM, CaMOBOCIIPOU3BEIECHUE
(penpoyKuus), HaCIeCTBEHHOCTh, U3MEHUYMBOCTb, POCT U PA3BUTHUE;

yYMEHUE Hu3jaraTb OMOJIOTMYECKHE TEOpUM (KJIETOYHAas, XpOMOCOMHAs, MYyTallMOHHa,
LIEHTpajJbHas JOrMa MOJEKyJsipHOH Ouonorun), 3akoHsl (I'. Mennens, T. Moprana, H.
W. BaBunosa) u yueHus (0 LIEHTPax MHOTro0Opa3us U IMPOUCXOXKAECHUS KYIbTYPHBIX PacTEeHUIl
H. U. BaBuinosa), onpeaensTb FpaHULIbl UX TPUMEHUMOCTH K JKUBBIM CHCTEMAM;

YMCHHC BJIaJICTh MCTOAAaMHU HAYUHOI'O ITIO3HAHUS B OHOJIOTUH: Ha6HIOII€HI/I€ " OIMMCAHUC
JKHBBIX CHCTEM, IIPOLECCOB H HBJ'ICHI/II‘/'I, opraHusanudsa MW IIPOBCIACHUC OHOJIOrMYECKOI0
SKCIICPUMCHTA, BBIABUKCHHUC THUIIOTC3bI, BBLIABJICHUC 3aBUCUMOCTU MCKAY HCCICAYCMbIMU
BCJIIMYUHAMU, 0OBSICHEHHUE IMMOJIYYCHHBIX PEC3YJIbTAaTOB, HCIOJIb30BAHHBIX HAYYHBbIX HOHHTPIﬁ,
Teopuﬁ 1 3aKOHOB, YMCHHC [1€JIaTh BBIBOJbI HA OCHOBAHWH ITOJTYUCHHBIX PE3YyJIbTATOB;

YMEHHE BBIICIISTh CYIICCTBCHHBIC TIPU3HAKU BUPYCOB, KJIETOK MPOKAPHOT U SYKAPHUOT,
OJIHOKJICTOYHBIX Y MHOTOKJICTOYHBIX OPTaHH3MOB, OCOOCHHOCTH MPOIIECCOB: OOMEHA BEIIECTB
U TIPEBpaIlleHHs] JHEPTUHU B KJIETKE, (DOTOCHHTE3a, TNIACTHYECKOTO M SHEPIETHYECKOT0 OOMEHa,
XEMOCHHTE3a, MUTO03a, MeH03a, OTUIOJJOTBOPCHHUS, PA3MHOKEHUS, HHIUBHUyaTbHOTO Pa3BHTHS
opranu3ma (OHTOTCHE3);

YMEHHE MPUMEHSITH MMOJYYSHHbIE 3HAHUS JJIs1 OOBSICHEHHs OMOJIOTUYECKUX MPOLIECCOB U
SABJICHUW, JUISI TPUHATUS NPAKTHYECKUX PEIICHUHA B TIIOBCEAHEBHOM MKU3HU C LEJIbIO
obecrnieueHns 6E30MaCHOCTH CBOETO 3I0POBbSI U 37I0POBbSI OKPY>KAIOLIUX JTIOACH, COONIOACHUS
HOpPM I'PaMOTHOTO TMOBEJEHUS B OKpPY’Karollel MIPUPOAHOI cpejie, HOHUMAHUE HEOOXOAUMOCTH
UCIOJIb30BaHUs JOCTUKEHUM COBPEMEHHON OHOJIOTHH M OMOTEXHOJOTUH IJ palliOHaIBLHOTO
IIPUPOJOIIOIB30BAHMS;

YMCHHUC peulaTb 3JICMCHTAPHLIC T'CHCTUYCCKHUE 3aJa4ud Ha MOHO- U I[I/IFI/I6pI/II[HOC
CKPCIIMBAHUEC, CLHCIINICHHOC HACJIICIOBAHUEC, COCTABJIATL CXCMbI MOHOFI/I6pI/I,I[HOl"O CKPCIIUBAHUsA
JJIA IIpEACKa3saHuA HACJICAOBaHWA ITPU3HAKOB Y OPTraHHU3MOB;

YMEHHE BBIIIOJHATH JIa0OpaTOpHbIE U MPaKTUYECKUE pabOThl, COOMIOAATh IpaBUiia Mpu
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHHUEM;

YMEHHE KPUTUYECKH OLIEHMBAThb W MHTEPIPETUPOBATH MHPOPMAIUIO OHOIOTMYECKOTO
COJIepKaHUsl, BKIIIOYAIOLIYIO ICEBAOHAYYHbIE 3HAHMUS W3 Pa3IMYHBIX MCTOYHHKOB (CPEICTBa
MaccoBOM MH(OPMAaIIMK, HAYYHO-TTOMYJISIPHbIE MaTepUalbl), STUYECKUE aCeKThl COBPEMEHHBIX
UCCIIEIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE€ IHCbMEHHBIE U YCTHbIE cOOOIIeHus, 00001as
OMOJOTMYECKYI0 HMH(QOpPMAIMI0 W3 HECKOJbKMX HCTOYHUKOB, IPaMOTHO HCIIOJIb30BATh
HNOHATUIHBIN anmapaT OMOJIOTHH.

HpC,Z[MeTHLIC PE3yJIbTaThl  OCBOCHUSA y‘-IC6HOT0 npeamera «bunonorus» ¢ 11
Kjiacce NOJIKHBI OTpaXXaThb:

c(OPMHPOBAHHOCTh 3HAHUNA O MecTe U POJIM OMOJOTMM B CHCTEME HAYyYHOIO 3HAHUS
€CTECTBEHHBIX HayK, B (JOPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyYHOUW KapTHHBI MHUpa U
HAyYHOTO MHPOBO33PEHUsS, O BKJAQJ€ POCCHMCKMX U 3apyOeXHBIX YUEHBIX-OMOJIIOTOB B



pa3BuUTHE OHOJOTHH, (DYHKIMOHAJIBHOW TI'PAaMOTHOCTH YEJIOBEKa Ui PEIICHHs >KU3HEHHBIX
3az1ady;

YMEHHE PACKPBIBATh COJICP)KAHHE OWOJOTHMYECKUX TEPMUHOB W TIOHSATHIA: BHII,
NOMYJSIKs, TEHOQOHI,  OBOJNIONMS,  JABWKymUe  cuibl  (pakTopel)  SBONIOINH,
PUCIIOCOOJICHHOCTh OPraHU3MOB, BHI000pa30BaHKE, IKOJIOTHYECKHE (DAaKTOPBI, SKOCHUCTEMA,
MOPOJYIEHThI, KOHCYMEHTBHI, PEAYICHTHI, [EeMH MUTAaHUS, O3KOJOTHYeCKas MHpaMUIa,
o6uoreoreHo3, onocdepa;

yMEHHE Wu3Jarath OuoyiorThuyYeckue Teopuu (dBomoruoHHas Tteopus Y. JlapBuHa,
CHUHTETUYECKAasi TEOPHsl IBOJIOLMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apoblieBoro cxojcraa K.
M. bapa, yepeioBaHus riiaBHBIX HarpaBiieHUi 1 myten sBomtonuu A. H. CeBeprioBa, yueHus O
ouoctepe B. U. BepHajickoro), onpeaensTh TPaHUIIBI UX IPUMEHHUMOCTH K JKUBBIM CHCTEMaM;

YMCHHC BJIaJICTh MCTOAAaMH HAYUHOI'O ITIO3HAHUS B OHOJIOTUH: Ha6HIOIICHI/I€ " OIMMCAaHUC
JKHUBBIX CHUCTEM, IPOLCCCOB H HBHGHHfI, opraHus3anuss MW TIIPOBCACHUC OHOJIOTUYECKOT0
OKCIICPUMCHTA, BBIABUXCHUC TUIIOTC3bl, BBIABICHUC 3daBUCUMOCTH MCKAY HCCICAYCMbIMU
BCJIIMYHUHAMU, 00BSICHCHHUE IMOJIYYCHHBIX PE3YyJIbTATOB, HCIIOJb30BAHHBIX HAYYHBIX HOH?ITHfI,
TeOpI/Iﬁ 1 3aKOHOB, YMCHHC [1€JIaTh BBIBOJbI HA OCHOBAHHWH ITOJIYYCHHBIX PE3YJIbTATOB,

YMEHHE BBIJCIATH CYIICCTBCHHBIC NPU3HAKH CTPOCHUS OMOJIOTMYECKUX OOBEKTOB:
BUJIOB, TOIYJISIUH, TPOIYLIEHTOB, KOHCYMEHTOB, PEIyLIEHTOB, OMOTEOIIEHO30B U SKOCHCTEM,
OCOOCHHOCTH  TIPOLIECCOB:  HACJIEJACTBEHHOH  HM3MEHYMBOCTH, €CTECTBEHHOro OTOOpa,
BU000pa30BaHUs, MPUCIIOCOOJICHHOCTH OPTaHU3MOB, JIEHCTBHS YKOJIOTUYECKUX (PaKTOPOB Ha
OpPraHM3Mbl, IEpeHOCa BEUIECTB M IIOTOKA JHEPrUM B DKOCHCTEMaxX, aHTPOIOTCHHBIX
U3MEHEHHH B HKOCHCTEMaxX CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB U OMOT€OXHMHYECKUX
IIUKJIOB B Onocdepe;

YMEHHUE NPUMEHSATh MOIy4YE€HHbIE 3HAHUSI [UI1 00BSICHEHUS! OMOJIOTHUECKUX MPOLIECCOB U
SIBIICHUW, IS TPUHATHA TPAKTHYECKHX PEUICHWH B TIOBCETHEBHOM JKM3HH C IIEIIBIO
oOecrieyeHns 6€30MaCHOCTH CBOETO 3/10POBbS U 370POBbS OKPYKAIOLIUX JIIOJIEH, COOII0IeHUS
HOpPM I'PaMOTHOTO TMOBEJIEHUS B OKpPY’KaloLel MPUPOJAHON cpejie, MOHUMAaHUE HEOOXO0AUMOCTH
UCTIOJIb30BaHUS JOCTHKEHUH COBPEMEHHOM ouosiorun JUIs palrOHAIBLHOTO
MPUPO/IONOIB30BAHUS;

YMEHHUE pelaTh 3JIEMEHTapHble OMOJOTMYECKUE 3aJjau, COCTABIATh CXEMBI IepeHoca
BEIIECTB U SHEPTUU B dKOcHUcTeMax (LeNH MUTaHus:);

YMEHHE BBINIOJIHATH JIAOOpaTOpHbIE U MPaKTUUYECKHe paboThl, COOJII0IaTh MpaBuia Mpu
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0BaHUEM;

yYMEHHE KPUTHYECKH OIIEHWBATh U MHTEPIPETUPOBATH MHPOPMAIHIO OHOIOTHYECKOTO
COJZCpIKaHM, BKIIIOYAIOMIYIO IICCBAOHAYYHBIC 3HAHUA W3 Pa3JIMYHBIX HMCTOYHHUKOB (CpC}ICTBa
MaccoBOW WH(MOpPMAIUK, HAYYHO-TIONMYJISIPHBIE MaTepHasbl), pacCMaTpUBaTh TJI00aTbHBIE
DKOJIOTMYECKHE TPOOJIEMBbl COBPEMEHHOCTH, (OPMUPOBATH MO OTHOIICHHIO K HHUM
COOCTBEHHYIO TIO3HUIINIO;

yMEHHE Cco37aBaTh COOCTBEHHBIC THCHMEHHBIE M YCTHBIE CcOOOIeHus, 00001Iast
OMOJOTHYECKYI0 HMH(POpPMAIMI0 W3 HECKOIbKMX HCTOYHHUKOB, TPaMOTHO HCIIOJIb30BaTh
MOHSTUMHBIN annapaT OUOJIOTHH.



Kosaun4vecTBOo ypokoB nmo pasaenam 3a roa 10 kiaacc

No Tema KommuectBo
4acoB
1a00paTOPHBIX
pabor
1 buonorus kak Hayka 2
2 JKuBBIE CHCTEMBI U HX 1
OpraHu3arys
3 XUMHYECKUH COCTaB U 8
CTPOCHHE KJICTKH
4 JKusHenesaTenbHOCTh KIIETKHA 6
5 Pasmuoxenune n 5
WHIUBUAYAITBHOE Pa3BUTHE
OpraHHU3MOB
6 HacnencrseHHOCTD U 8
W3MEHYUBOCTH OPraHU3MOB
7 Cenexnust opranu3MoB. OCHOBBI | 3
OHMOTEXHOJIOTHH
8 PesepBHOE Bpems 1
Hroro 34 71a00paTOPHBIX
pabot- 4
KoauuecTBo ypokoB no pa3aenam 3a roa 11 kiaacc
No Tema KonmuectBo
4acoB
71a00paTOPHBIX
pabot
1 DBOIIOIIMOHHAST OMOIOTHUS 9
2 Bo3HUKHOBEHUE U pa3BUTHE 9
’KU3HU Ha 3eMiie
3 OpranusMebl 1 OKpyXKarorias 5
cpena
4 CooOmiectBa u sxosornueckue | 9
CHCTEMBI
Hroro 34 1a60paTOPHBIX

pabot- 3







