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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMma o GuosIOTMK Ha YPOBEHb CpelHEro oluiero oopa3oBanus pa3padboTaHa Ha OCHOBE:

1.  @enepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6 oOpa3oBanuu B Poccuiickoit
denepanuny;

2. ®enepadbHOTO TOCYAApCTBEHHOTO OOpa3oBaTENBHOIO  CTaHIApTa CpeAHero  oO0miero
o0Opa3oBaHMs, YTBEPKACHHOTO IpuKazoM Munooprayku Poccun ot 17.05.2012 Ne 413;

3. Ilpuxaza MunucrepctBa mnpocBemieHnusi Poccuiickoit ®enepanuu ot 12.08.2022 No 732
«O BHECEHHMU H3MEHEHMH B (elepalibHblil TOCYJapCTBEHHBI 00pa30BaTeIbHBIA CTAaHAAPT CPETHETO
obmiero oOpazoBaHusi, YTBEPXKICHHBIM MpHKa3oM MuHucTepcTBa 00pa3oBaHUs W Hayku Poccuiickoit
Oenepanuu ot 17 mast 2012 1. Ne 413y;

4. Tlpukaza Mwunnpocsemenus Poccun ot 18.05.2023 Ne 371 «O6 yrBepkneHuu QenepanbHOi
00pa30BaTeNbHON MPOTrPAMMEBI CPEIHETO 00IIero 00pa3oBaHUS

5. ®denepanpHOi pabodveil mporpamMmbl cpenHero obmiero odpasoBanus «buonorus» (6a30BbIi
ypoBeHb) (st 10-11 kiaccoB 061ieo0pa3zoBaTesibHbIX opranu3anuii), Mocksa — 2023;

6. Konuenuuu npenogaBanus yuebHoro npeamera «buonorus» B 00pa3oBaTeIbHBIX OPraHU3AIMSIX
Poccuiickoit ®epepanuu, pealus3yroluX OCHOBHBIE OOpa3oBaTeIbHBIE MPOrPAMMBI, U OCHOBHBIX
nosioxkeHuit «Ctpaterun pa3BuTus Bocnutanusi B Poccuiickoit denepaunn Ha nepuon no 2025 roga»
(Pacnopspxenune [IpaBurenbctBa PO ot 29.05. 2015 Ne 996 - p.).;

7. OcHOBHOM 00pa3oBaTeNbHOM MTporpaMMebl cpeinero obiero oopaszoBanus MbOY «I'Bapaeiickas
mkoa Ne 1»;

8. Paboueii mporpammel Bociutanus MBOY «['Bapaetickast mkoma Ne 1.

[Tporpamma 1o Owosiormm Ja€T NPEACTABICHUE O IMesaX, 00 oOmed cTpareruu OOyYCHHS,
BOCIIUTaHUs M Pa3BUTHUSA OOydYaroLIMXCs cpelacTBaMM ydeOHoro mpenmera «buonorus», ompenenser
00s13aTeIbHOE TPEIMETHOE COJEp)KaHUE, €ro CTPYKTYpy, paclpeaeieHue M0 pasjesnaM H TeMa,
PEKOMEHAYEMYIO IOCIIe0BAaTEIbHOCTh U3Y4EHHUs] y4yeOHOro marepuaiga ¢ y4€TOM MEXIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBs3€i, JIOTMKM OOpa30BaTEIbHOrO MpOIlecca, BO3PACTHBIX OCOOEHHOCTEH
00y4aroIuXxcs.

B nporpamme mo OMOJOTMU Tak)Ke YUWUTHIBAIOTCS TpeOOBaHMUS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METaINpeIMETHBIM M MPEeAMETHBIM pe3yibTaTaM 00y4deHHs B (JOPMHPOBAHUM OCHOBHBIX BHUIOB Y4eOHO-
[IO3HABATEIbHON  JESATENbHOCTH/Y4eOHBIX JEeHCTBHII OOydarommxcs 10 OCBOCHHIO COJEP)KAHUS
OM0JIOrNYEeCKOro 00pa3oBaHuUs.

B nporpamme mno Ouomoruu (10-11 xmaccel, 0a30BbIii ypOBEHb) pealM30BaH MPUHIUI
IIPEEMCTBEHHOCTU B U3y4€HUH OMOJIOTHH, Oiaroiaps 4eMy B Hel MpOCMaTpUBaeTCs HAIPAaBIEHHOCTh Ha
pa3BUTHE 3HAHUMN, CBA3AHHBIX C (POPMUPOBAHUEM ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX
OpPMEHTAIM JIMYHOCTH, SKOJOIMYECKOI'O MBILIUIEHUS, MPEACTaBIEHUI O 310pOBOM 00pasze XHU3HU U
OepeXHBIM OTHOILLIEHHWEM K OKpyKaromieil mnpupomHoit cpege. I[loatomy Hapsany ¢ u3ydeHUEM
00111e0MOIOTUYECKUX TEOPUH, a TaKXKe 3HAHUH O CTPOEHUH >KUBBIX CHCTEM Pa3HOTO paHra U CyIIHOCTH
OCHOBHBIX TMPOTEKAIOIMIMX B HHUX TMPOLECCOB B IporpaMme IO OHOJOTHHM YIEIEHO BHHMMaHUE
MCMOJIb30BAHUIO TMOJTYYEHHBIX 3HAaHUI B MOBCEIHEBHOM U3HU Ul PELICHUs MPUKIAIHBIX 3a]a4, B TOM
yucie:  NpoQMIAKTUKH  HACJIEICTBEHHBIX  3a00J€BaHMIl  YeloBeKa,  MEIUKO-T€HETHYECKOTO
KOHCYJIbTUPOBAHMsI, OOOCHOBAHHS 53KOJOIMYECKH IIeJIeCOO0Pa3HOr0 TOBEACHUS B OKpYXKaroei
MIPUPOIHOM cpelie, aHaIU3a BIUSHUS XO3SIICTBEHHOH JesITeIbHOCTH YeIOBEeKa Ha COCTOSTHUE MPUPOIHBIX
Y UCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHHUS K MIPUKJIaTHON HANpaBIEHHOCTH Y4eOHOro mpeaMera
«buonorus» NPOAMKTOBAHO HEOOXOAUMOCTBHIO OOECTIEUeHHUs] YCIOBUM JUIsl pEIIeHUus OJHOW U3
aKTYyaJIbHBIX 3a/1a4 IIKOJIBHOTO OMOJIOrHYecKoro oopa3oBaHusi, KOTopas npearnosiaraetT GopMupoBaHue y
oOyyaroluxcsi CHOCOOHOCTH  aJanTUpPOBAaTbCsl K  M3MEHEHUSM JMHAMUYHO  pa3BHBAIONIErocs
COBPEMEHHOT'0 MHpa.

buonmornss Ha ypoBHe cpeaHero oOmero ooOpazoBaHMs 3aHHMMaeT BaxHoe Mecto. OHa
obecrieynBaeT (popMupoBaHUe y 00YJaIOUINXCS MPECTABICHUN O HAYYHOH KapTUHE MUPA, PACHIUPSET U



00001IaeT 3HaHUS O XUBOM MpHUpPOAE, €€ OTIMYMUTETbHBIX MPU3HAKAX — YPOBHEBOW OpraHHU3allud U
OBOJIIONMM, CO3Ma€T  YCJIOBUSA JUIsl: TIO3HAHWSI 3aKOHOB JKMBOW  TMPHUPOABI, (OPMUPOBAHUS
(GyHKIIMOHATBHOW TPaMOTHOCTH, HaBBIKOB 3JJ0POBOr0 U 0€30macHOro odpasa >KU3HU, SKOJIOTHMYECKOTo
MBIIJICHHS, [IGHHOCTHOTO OTHOIICHUS K KUBOU MPHUPOJIC U YETIOBEKY.

bonbuioe 3HaueHue OWONIOTHUS MMEET TaKKe JJI PELICHUS BOCIUTATENIBHBIX U Pa3BUBAIOLINX
3ala4  cpeAHero o0mero oOpa3oBaHuWs, comManu3anuu oOydaromuxcs. V3ydenuwe Ouonoruu
oOecrieurBaeT  ycjaoBus Uit (OPMHpPOBAHHMS  HUHTEJUIEKTYaJIbHBIX, KOMMYHUKALIMOHHBIX U
MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKOW KYJIBTYpPBI, CIOCOOCTBYET HWHTETpAIlMM OHOJOTUYECKUX
3HAHUU C IPECTABICHUAMHU U3 IPYTUX Y4EOHBIX MPEAMETOB, B YaCTHOCTHU, (DU3UKHU, XUMUU U reorpaduu.
HasBaHHbIE TIONIOKEHUS O MpeIHA3HAYCHUH y4eOHOro mpenMera «bUONOTHS» COCTaBUIU OCHOBY IS
OlpeseNieHUs] MOAXOJ0B K OTOOpY M CTPYKTYpUPOBAHUIO €ro COJAEp)KaHUs, IMPEACTaBICHHOTO B
porpamMme o OHoJIoTHH.

Ot6op comepxanus ydebHoro mnpenmera «buonorus» Ha 06a30BOM YPOBHE OCYHIECTBIEH C
MO3UIHK KYJIbTYpPOCOOOPA3HOTO MOJX0/1a, B COOTBETCTBHH C KOTOPBIM OOY4YalOUIHecs TOJHKHBI OCBOUTH
3HAHUA WU YMEHHs, 3HAUUMble a7 (OPMUPOBAHMS OOIIEH KYIbTYpPbI, ONPEAETSIONIUNE aJeKBaTHOE
MOBE/ICHUE YEIIOBEKa B OKPYXKAIOMICH MPUPOTHOW cpejie, BOCTPEOOBAHHBIE B MOBCEIHEBHON JKH3HU H
MPaKTUUEeCKOU nesTenbHOCTH. Ocob0e MeCcTo B ATOW cUCTEeMe 3HAaHUN 3aHMUMAIOT JIEMEHTHI COJIEpKaHus,
KOTOpBIC CITY)KaT OCHOBOH JJisi ()OPMHUPOBAHUS TPEICTABICHUNH O COBPEMEHHOW €CTECTBCHHO-HAYyYHOM
KapTUHE MHPa U [ICHHOCTHBIX OPUEHTALUAX JINYHOCTH, CIIOCOOCTBYIOIIUX TYMaHU3alluu OMOIOTHYECKOTO
o0Opa3oBaHwUs.

CTpyKTypHpOBaHHE coAep)aHUs y4eOHOro MaTepuasa B IporpaMme o OMOJIOTHU OCYIIECTBICHO
C y4€TOM TPHOPUTETHOTO 3HAUCHUS 3HAHWKA 00 OTIMYUTEIIBHBIX OCOOCHHOCTSIX JKUBOH NMPHPOMBI, O €€
YPOBHEBOM OpraHu3alii U SBOJIONHMH. B COOTBETCTBUM C 3TUM B CTPYKType Y4eOHOTo MpeamMera
«buosorus» BBIICICHBI CIICAYIONINE COIepKaTeIbHbIe TUHUM: «bHoNorus Kak Hayka. MeToIbl HAyYHOTO
no3HaHus», «Knetka kak Owuonoruueckas cucrema», «OpraHu3sM Kak OHOJIOTHYECKAsh CHCTEMay,
«CucreMa U MHOrooOpaszue OpraHUYeCKOro MHUpPa», «IDBOIIONHUS XKUBOW TPHUPOABD», «IKOCHCTEMBI U
MPHUCYIINE UM 3aKOHOMEPHOCTH.

Heas wusydenuss ydeOHoro mpemmera «buonorms» Ha 0a30BOM ypOBHE — OBIIQJICHUE
00yUaIoIUMUCS 3HAHUSAMHU O CTPYKTYPHO-(DYHKIIMOHAIBHON OpraHU3aIiy )KUBBIX CUCTEM Pa3HOTO paHra
¥ TIPUOOpETEHNE YMEHUI HMCIIOh30BaTh dTH 3HAHUS JIJII TPAMOTHBIX JCHCTBHI B OTHOIICHUH OOBEKTOB
KUBOU MPHUPOABI M PEIICHUS Pa3IHMUHBIX KU3HEHHBIX MPOOIIEM.

JocTmwkenne 1menw W3y4deHUs ydeOHoro mnpeamera «buwomorms» Ha 0a30BOM  ypOBHE
o0ecrneunBaeTcs peleHueM CIeAYyomuX 3a1ay:

OCBOCHHE OOYYAIONIMMHKCS CHUCTEMBI 3HAHUH O OWOJIOTMYECKHUX TEOpPHUSAX, YUCHHUSAX, 3aKOHaX,
3aKOHOMEPHOCTSX, TUIOTe3aX, MpaBUiaX, CIAYXKAaIIUX OCHOBOW s (popMHpOBaHHS MPEACTABICHHUI O
€CTECTBCHHO-HAYYHOH KapTUHE MHUpPA, O METOJaX HAYYHOTO ITO3HAHUS, CTPOCHHH, MHOTOOOpasuu W
0COOEHHOCTSIX )KMBBIX CUCTEM PAa3HOTO YPOBHS OpraHU3aIUH, BBIIAIONIINXCS OTKPBITHIX U COBPEMEHHBIX
HCCIICIOBAHUSAX B OHOJIOTHH;

dbopMupoBaHue y OOy4yaroUIMXcs T[MO3HABATEIbHBIX, WHTEIUICKTYATbHBIX M  TBOPYECKHX
CIIOCOOHOCTEH B IpoIlecce aHaJIM3a JAaHHBIX O MYTSAX Pa3BUTHSA B OMOJIOTMH HAYyYHBIX B3TJISIOB, MJICH U
MOJIXOJIOB K U3YUEHUIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3allUy;

CTaHOBJICHUE Y OOyd4arommxcs OOMIeH KylIbTyphl, (PYHKIIMOHAIBHOH TPAMOTHOCTH, Pa3BUTHE
YMEHUI OOBSCHATH U OIICHUBATH SIBIICHUS OKPYXKAIOIIETO MUPA KUBOW MPHUPOJIBI HA OCHOBAHUH 3HAHUN U
OITBITA, TTOJIYYCHHBIX TTPH U3YICHUH OUOJIOTHY;

dbopMupoBaHre y 00ydarOIMUXCs YMEHUN WIUTFOCTPUPOBATH 3HAUYCHHWE OMOJIOTUYECKUX 3HAHUU B
MPAKTUYCCKOW JCSATEIILHOCTH 4YeJIOBEKA, PAa3BUTHH COBPEMEHHBIX MEJHMIIMHCKUX TEXHOJIOTHH H
arpoOMOTEXHOJIOTHI;

BOCIIUTaHHE YOSKIEHHOCTH B BO3MOXKHOCTH ITO3HAHUS YEJIOBEKOM JKHBOW IPHPOJIBI,
HE0OXOIUMOCTH OEpeXHOT0 OTHOIICHUS K HeH, COOMIOACHHS STUYECKHMX HOPM TpHU TPOBEICHHUH
OMOJIOTrMYECKHUX UCCIIEIOBAHUN;



OCO3HAHHWE IICHHOCTH OWOJIOTMYECKHX 3HAHWW JJIs TOBBIIICHUS YPOBHS DKOJOTHYECKOM
KYJIBTYPBI, 17151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PCHHUS,

NpUMEHEHHE TPUOOPETEHHBIX 3HAHMKW W YMEHUH B TIOBCEAHEBHOW JKWU3HU IS OILICHKU
MOCTICICTBUI CBOEH NIEATENBPHOCTH MO OTHOIICHHUIO K OKPYXKAIOLICH cpene, COOCTBEHHOMY 310POBBIO,
o0ocHOBaHUE U COOJI0ICHHE MEp TTPOPHITAKTUKH 3a00IEBaHUM.

CBSI3b C PABOUEN IPOT'PAMMOM BOCIIUTAHUS LLIKOJIBI

Peanu3zanuss BOCIHMTATENHHOTO MOTEHIMATA YPOKOB OWONOTHMU (YPOUHOU JCSITENHLHOCTH,
ayJIMTOPHBIX 3aHITHH B paMKaX MaKCHUMAaJIbHO JOIMYCTUMOM Y4eOHOM Harpy3KH) MPeayCMaTpPUBACT:

- MaKCHUMAaJIbHO€ HCIIOJIb30BAHME BOCHUTATENIBHBIX BO3MOXKHOCTEH COJEpkKaHUS YPOKOB s
dbopmupoBaHHs Yy  OOYYaOIIMXCS  POCCHHCKHUX  TPAIUIMOHHBIX  JYXOBHO-HPABCTBEHHBIX U
COLIMOKYJBTYPHBIX ILIEHHOCTEH, POCCUMCKOTO HCTOPUYECKOrO CO3HAHHUS HAa OCHOBE MCTOPUYECKOTO
MPOCBEIICHHS; TI0J00p COOTBETCTBYIOIIETO COJEP)KAHHMS YPOKOB, 3aJaHWi, BCIOMOTATEIbHBIX
MaTepHaioB, MPOOJIEMHBIX CUTYalUH ISl 00CY XK ICHHIA;

- BKJIFOUEHUE B COJIEpKaHUE YPOKOB LIEJIEBBIX OPUEHTHPOB PE3YyJIbTATOB BOCHUTAHUSA, UX YUYET B
OTpe/IeJICHUU BOCITUTATENIBHBIX 33/1a4 YPOKOB, 3aHATHIA,

- BBIOOp METOJOB, METOJWK, TEXHOJOTHH, OKAa3bIBAIOIIUX BOCIUTATEIHHOE BO3JECHCTBHE Ha
JIMYHOCTh B COOTBETCTBHH C BOCIHTATCIBHBIM HJICAIIOM, IIEIBI0 M 3aJladaMH BOCIMTAHUS, IICJIICBHIMU
OpUEHTHpPAMU PpEe3yJIbTaTOB BOCHUTAHMS; pealM3allMi0 [PHOPUTETa BOCIUTAHUS B  y4eOHOH
JeSATEeIIbHOCTH;

- TpUBIEYEHHE BHHUMAHHUS OOYy4aIOUIMXCA K LEHHOCTHOMY acCIleKTy H3Yy4aeMbIX Ha YpOoKax
MIPEIMETOB, SIBIICHUH ¥ COOBITHI, WHUIMUPOBAHUE OOCYXKICHUW, BBICKA3bIBAHWA CBOCTO MHEHWUS,
BBIPAOOTKH CBOETO JIMYHOCTHOTO OTHOIICHUS K U3y4aeMbIM COOBITUSIM, SIBJICHUSIM, JIHIIAM;

- PUMEHEHNE MHTEPAKTUBHBIX (POPM y4eOHOUW pabOThl — MHTEIUICKTYAIbHBIX, CTUMYIHUPYIOIIHX
MO3HABATEIbHYI0 MOTHBAIUIO, UTPOBBIX METOJIUK, TUCKYCCHM, TAIOUIUX BO3MOXXHOCTh MPUOOPECTH OMBIT
BEJICHUSI KOHCTPYKTHUBHOTO JIMAajiora; TPYMIOBOW pabOThl, KOTOpass YYUT CTPOUTH OTHOIICHHS U
JeCTBOBATh B KOMaHE, CIOCOOCTBYET Pa3BUTHIO KPUTHUUECKOTO MBIIIICHUS;

- noOyxaeHne oOydaromuxcsi coOdroAaTb HOPMBI IOBEIEHHUs, MpaBWjia OOLIEHUS CO
CBEPCTHUKAMH M TEJArOrMUYeCKUMU paOOTHUKAMHU, COOTBETCTBYIOIINE YKJIaAy IIKOJbI, YCTAHOBICHHUE U
MOAJIEPKKY T100pOKeTaTeIIbHOU aTMOC(hEpHI;

- OpraHM3alMi0 HACTaBHUYECTBA MOTHUBHUPOBAHHBIX M OJPYAWPOBAHHBIX OOYYAIOMIMXCS HaJ
HEYCIEBAIOIMNMH OJIHOKJIACCHUKAMHU, B TOM YHCJIE C OCOOBIMH OOpa30BaTeIbHBIMHU MOTPEOHOCTSIMU,
JAIOIIETO 00YYArOIIMMCS COIIMAIbHO 3HAYUMBIH OMBIT COTPYIHUYECTBA U B3aMMHON TTOMOIIIH;

- HWHUIMUPOBAHWE W  TOMJIEPKKY  HMCCIEIOBATEIBCKOM  JIEATENLHOCTH  00yJaronuxcs,
IJJAHUPOBAaHUE U BHIINOJHEHHE WHIUMBUJYAIbHBIX M TPYNINOBBIX MPOEKTOB BOCIHUTATEIbHOU
HaIpaBJIE€HHOCTH.

Pe3ynbrarhl equHCTBA Y4eOHON M BOCIUTATENBHOM JESATENLHOCTH OTPaXKeHbI B pasjese padboueit
porpamMMbl «JIMYHOCTHBIE pe3yNbTAaThl U3yUeHUs yueOHOTO npeameTa «bronorusy Ha ypoBHE CpeHEero
00111ero 00pa3oBaHUs».

MECTO YYEBHOI'O ITIPEJMETA «bHOJIOT'US1» B YYHEBHOM IIVTAHE

Ha ypoBHe cpemnero oOmiero obpaszoBanusi «buonorus» sBiIseTCs 00sS3aTEIbHBIM YI€OHBIM
MPEeIMETOM, KOTOPBII BXOJIUT B COCTaB MpeAMETHON o0nacTi «EcTecTBEeHHOHAYYHBIE IPEMETHI.

Cpoxk ocBoenus paboueit nporpammsl: 10-11 kaccsl, 2 roga

KonnyecTBo yacoB B yueOHOM IJIaHE HA U3ydeHue npeamera (34 yueOHble Helenn)

Kitacc KommdgectBo wacoB B Henenmto | KomndecTBO 4acoB B roj
10 xnacc 1 34
11 xnacc 1 34
Bcero 68




COJAEPKAHUE OBYYEHUA

10 KJIACC

Tema 1. Buojsiorus kak Hayka.

buonorust xak Hayka. CBs3b OuONIOTMHM C OOIIECTBEHHBIMH, TEXHHUYECKMMH U JIPYTUMHU
€CTECTBEHHBIMH HayKaMH, GHIIocOpHeii, ’TUKOH, 3CTETUKOM 1 ipaBoM. Poins Guonorun B popMupoBaHuu
COBPEMEHHOM Hay4yHOU KapTuHBI MUpa. CrcTeMa OMOJIOTHYECKIX HaYK.

Metoapl TO3HAHUS >KUBOW TPHPOIBI (HAOMIOJACHUE, HKCIEPUMEHT, OIKCAaHHE, W3MEpEHHE,
KjaccuuKalus, MoJICTUPOBaHNE, CTaTUCTUYECKass 00pabOTKa JaHHBIX).

JdemoHcTpaumuu:

[Toptpetsi: Y. dapBun, I'. Mennens, H. K. Konbuos, x. Yorcon u @. Kpuk.

Tabmuubl 1 cxembl: «MeTOobl TO3HAHUS KUBOU IPUPOIBDY.

JlaGopaTopHble U NpaKkTH4YecKue padoTbi:

[Tpaktueckass pabora Ne 1. «lMcnonp3oBaHue pazIMYHBIX METONOB IPU H3YYEHHUHU
OHOJIOTrMYECKHX O0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl 1 UX OPraHU3AIHA.

JKuBble cuctembl (OMocHCTEMBI) KaK MpeaMeT u3ydeHus Ouonoruu. OTINYME KUBBIX CHCTEM OT
HEOPraHWYECKON IPUPOJIBI.

CaoiicTBa OuocHucTeM W UX pa3HOOOpaszue. YPOBHU OpraHU3aluu OMOCHUCTEM: MOJICKYISIPHBIMH,

KJICTOYHEBIHN, TKaHEBBIH, OpraHU3MEHHBIMH, MOMYJISIIUOHHO-BUAOBOM, 3KOCHCTEMHBII
(6roreoeHOTHYECKHI ), OMOC(EPHBI.
JdemMoHcTpaumMu:

Tabmuie! 1 cxeMbl: «OCHOBHBIC TPU3HAKY )KU3HUY, «YPOBHHU OpPraHU3aLUHU )KUBOW IPUPOJIBI.

O6opynoBanue: moaens Mosekyinsl JJTHK.

Tema 3. XuMH4YeCKHUil COCTAB M CTPOEHUE KJIETKH.

XHWMHMYECKUHN COCTAB KJIETKH. XMMHUYECKHE 3JIEMEHTHI: MAaKpOAJIEMEHTBI, MUKPOAJIEMEHThI. Boaa
Y MUHEpaJbHbIE BEILIECTBA.

OyHKIIUU BOJIBI 1 MUHEPAJIBHBIX BEIIECTB B KieTke. [loanepkanue ocMoTHYeCKOro OanaHca.

benku. CoctaB u cTpoeHne OenKOB. AMHHOKHCIOTHI — MOHOMEpHI OenkoB. He3ameHumble u
3aMEHUMBIE AMHHOKHUCIOTHI. AMHWHOKUCIOTHBIA COCTaB. YPOBHH CTPYKTYphl O€JIKOBOW MOJEKYIIbI
(mepBuYHas, BTOpWUYHAs, TPETUYHAs M YETBEPTUYHAS CTPYKTypa). XHUMHUYECKHE CBONCTBA OEIIKOB.
buonoruueckue GpyHKIMu OEIKOB.

®epmeHTHl — Ouosoruueckue KaTanuzaTopbl. CTpoeHue ¢epMeHTa: aKTUBHBIA IIEHTD,
cyoctpatHas cneunduuHocth. KodpepmenTtsl. Butamunbl. Otianuns (EepMEHTOB OT HEOPraHMYECKHX
KaTaJan3aTopoB.

VYrneBonbl: MoHOcaxapuiabl (TJIIOKO3a, pubo3a W Je3okcupubo3a), aucaxapuibl (caxaposa,
JIAKTO3a) U MoJucaxapubl (KpaxMai, TIIMKOreH, LeJlTi0103a). buonornueckue GpyHKIUM yrieBooB.

Jlunuaer: Tpurnuuepuasl, gocdonaunuapl, crepouabl. ['uapopmiIbHO-THAPO(OOHBIE CBONCTBA.
buonornueckue ¢yHkuu nununoB. CpaBHEHHE YITIEBOJIOB, O€NKOB M JIMIUAOB KaK HCTOYHUKOB
SHEPTHUH.

Hyxneunoseie kucnotsl: JJHK um PHK. Hyxneotuasl — MOHOMEpPBI HYKJIEMHOBBIX KHCIOT.
Crpoenue u pynkunu JHK. Ctpoenue u pynkunu PHK. Bunst PHK. AT®: ctpoenue u pyHkuuu.

[{utonorus — Hayka o kjerke. KinerouHnas teopus — npumep B3auMoJieicTBUA uei u (akToB B
Hay4YHOM IMO3HAaHUU. MeTO/Ibl U3y4eHUs KIETKH.

Knerka kak menoctHas skuBasg cuctema. OOIIMe NpPU3HAKK KIETOK: 3aMKHYyTash Hapy)KHas
MeMOpaHa, mosekynsl JJHK kak renerndeckuii anmapar, cuctemMa cuHTe3a Oenka.

Tumbl  KJIETOK:  JyKapuOTHMYecKas U Npokapuotuueckas. OCOOEHHOCTH  CTPOCHHSA
npokapuotuyeckoil kinerku. Kierounas crtenka Oaktepuil. CTpoeHHE 3YKapHOTUYECKOM KIIETKH.
OCHOBHbBIE OTJINYMS PACTUTEIIbHON, )KUBOTHOM U TPHOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAs CTEHKAa, IJIMKOKAIMKC, HUX (QYHKLHUU.
[Tna3marudeckas MmeMmOpaHa, e€ cBoiicTBa u ¢pyHkuuu. L{utornasma u e€ opranouasl. OnHOMEeMOpaHHBIE



opranounbl kietku: OIIC, ammapar ['onbmxku, Jr30coMbl. [lonmyaBTOHOMHBIE OpPraHOUIBI KIIETKU:
MUTOXOHAPHH, TIacTuabl. [Ipoucxoxkaenne MUTOXOHApHHA U macTuA. Buasl miactun. HememOpanHbie
OpPraHOMUJbl KIJIETKU: PHOOCOMBI, KIETOYHBIM IEHTp, LEHTPUOJIM, PECHUYKH, >KIYTHKH. DyHKIUM
OpPraHoU/IOB KJIETKH. BKiroueHus.

Anpo — perynaropHelii LeHTp kieTkd. CTpoeHue sjapa: siaepHas 000JI04Ka, KapHOIUIa3Ma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcIOpT BELIECTB B KIIETKE.

JdemoHcTpaumuu:

[TopTpetsi: A. JleBenryk, P. I'yk, T. llIBann, M. neiinen, P. Bupxos, [Ix. Yorcon, ®@. Kpuk, M.
VYunkunc, P. ®panknun, K. M. bap.

Juarpammsl: «PacrpenencHie XUMAYECKUX 3JIEMEHTOB B HEXKMBOH Ipupone», «PacrpenencHue
XUMHUYECKUX 3JIEMEHTOB B KUBOU NPUPOEY.

TabGmuupl u cxemsl: «llepuoanueckas Tabaua XMMUUYECKHX 3JIEMEHTOBY, «CTpOeHHE MOJIEKYJIbI
BOb», «buocuHTe3 Oenka», «CTpoeHHEe MOJEKynbl Oenkay, «CtpoeHue (depmeHTtay, «HykienHoBBIC
kucinotel. JJHK», «Ctpoenne monekynsl AT®», «CTpoeHHe 3yKapuOTHYECKON KIeTKn», «CTpoeHue
KUBOTHOM KIIETKN», «CTpOEHHE pPACTUTENbHOM KIETKW», «CTpOeHHE NPOKAPUOTUYECKON KIIETKUY,
«CTpoeHue A1pa KIETKW», «Y TIeBOAb, «JIunuas».

OOopynoBaH#e: CBETOBOH MHKPOCKOI, OOOpPYIOBaHHWE [UIsi TPOBEACHHS  HAOIIOJICHUM,
M3MEpEHUH, SKCIIEPUMEHTOB, MUKPOIIPENapaThl paCTUTENbHBIX, )KUBOTHBIX U OaKTE€pHUaTbHBIX KIETOK.

JlabopaTopHble 1 NpakTHYeCKHEe PadOThI:

JlaGopatopHas pabota Ne 1. «3ydyeHue KaTalUTUYECKON aKTUBHOCTH (PEpMEHTOB (Ha MpUMepe
amMuIIa3bl WIK KaTajaasbl)».

JlaGopatopHas pabota Ne 2. «M3ydyeHue cTpoeHHs KIETOK PacTEeHHMH, )KUBOTHBIX U OakTepuil moj
MHUKPOCKOIIOM Ha 'OTOBBIX MUKpOIIpENaparax U X OIMUCaHHUE).

Tema 4. ’KuzuenessTeJLHOCTDL KJICTKH.

OOmeH BemiecTB, WJIM METAa00IM3M. ACCUMWIANMS (IUIaCTUYECKUT OOMEH) M JUCCUMMIIALNA
(oHepreTHyeckuii 0OMEH) — JIBe CTOPOHBI €IUHOrO Iporecca MeTabonuzMa. Poib 3aKOHOB COXpaHEHUs
BELIECTB U SHEPTUU B IOHMMaHUU MeTadoIn3Ma.

Tumnbr oOMeHa BelecTB: aBTOTPO(HBIN 1 retepoTpodHblid. Posib hepmMeHTOB B 0OMEHe BELIeCTB U
MIPEBPALICHUH SHEPTUU B KIIETKE.

®otocunTe3. CBeToBas U TeMHOBas (a3bl poTocuHTe3a. Peakiun GorocunTesa. IPHEeKTUBHOCTD
¢dotocunTe3a. 3HaueHue (poTocHHTE3a IS KU3HU Ha 3emiie. BinusHue ycnoBuil cpenbl Ha POTOCUHTE3 U
CIOCOOBI OBBIIIEHHS €r0 MPOTYKTUBHOCTH Y KYJIBTYPHBIX pacTEHUIl.

XeMocHHTe3. XeMOCUHTE3UPYIOIIe OaKTepuy. 3HaU€HUE XEMOCHHTE3a JUIsl )KU3HHU Ha 3emJle.

OHepreTuyecknii oOMeH B KieTke. PaciieruieHue BEIIECTB, BBIACICHHE U aKKyMYJIUpOBaHHE
SHEPTUM B KJIETKE. DTallbl sHepreTuyeckoro oomMena. ['mukonus. bpoxxenune u ero Buasl. Kucinopomnoe
OKHCIIEHMe, WM KJeTouHoe jbixaHue. OxuciaurenbHoe (ocopunupoBanue. DPPEeKTUBHOCTh
SHEPreTHYecKOro oOMeHa.

Peakuuu marpuunoro cuntesa. I'enernyeckas undopmarus u JJHK. Peanuzanus reneruueckoit
uH(popmanuu B kieTke. ['eHeTndyeckuii ko u ero cpoiictsa. TpaHnckpunuus — maTpuuHbiii cuare3 PHK.
Tpancnsauus — 6uocunHTe3 Oenka. Dranbl TpaHcusiuuu. KonupoBanue amuHOKucnoT. Ponb pubGocom B
O6uocuHTe3e OenKa.

Hexnerounsle ¢opmbl xu3HH — BUpychl. Mctopust oTkpbitTus BupycoB (. WM. VBaHOBCKMIA).
OcoOeHHOCTH CTPOEHUS U JKU3HEHHOTO 1IMKJIa BUpYcoB. baktepuodaru. bone3nu pacTteHuii, )KUBOTHBIX U
4eJIOBEeKa, BhI3bIBaeMble BHpycaMu. Bupyc ummyHnoneduimra yenoseka (BMY) — Bo3doyaurens CITNda.
OOpaTHast TpaHCKpUIIMs, peBepraza M uHTerpasza. Ilpodunaktuka pacnpocTpaHeHUS BUPYCHBIX
3a00JIeBaHUH.

JdemoHcTpaumuu:

IToprpetsr: H. K. Konbuos, /1. Y. UBanosckuii, K. A. Tumupsizes.

Tabmumpl 1 cxembl: «Tumnbl muTaHusy, «Metabonuzm», «MUTOXOHIPHS», «DHEPTETUUCCKHUI
obmen», «Xaoporutacty, «Dotocuntes», «Ctpoenne JJHK», «CtpoeHne u (QyHKIMOHHMpPOBAHUE TEHAY,



«Cunte3 Oenkay, «['eHeTHYeCKuid Kom», «Bupyco», «bakrepuodarn», «CTpoeHHE U KU3HCHHBIA UK
Bupyca CIIN/la, 6aktepuodaray, «Pemmukarms JHK».

O6opynoBanue: Mmoaenu-ammnkanuu «Y npoenne JTHK u tpanckpunimsy, «buocunTe3 Genkay,
«CtpoeHue KiIeTkn», Mozenb cTpykTypsl JJHK.

Tema 5. Pa3MHoKeHN€e M HHAUBUAYAJIbHOE PA3BUTHE OPTaHU3MOB.

KieTouHslii UK, WK KU3HEHHBINA UK KIeTKu. MHTepdaza u mutos. [Iporeccsl, mpoTekaronme
B uHTepdaze. Perukamnus — peakuust marpuanoro cuate3a JJHK. Ctpoenne xpomocom. XpoMOCOMHBIN
Habop — KapHOTHIL. [IUMIONIHBIN U TaIUIOMIHBIA XpOMOCOMHBIE HAOOPbI. XpoMaTtuabl. Llurtonornueckue
OCHOBBI Pa3MHOXKE€HHUS U MHAUBHUIYaJIbHOTO PAa3BUTHSI OPraHU3MOB.

Henenne xnetkn — muto3. Craaum mutosa. llpomecchl, mpoucxopsiiue Ha pasHbIX CTAaIUAX
MuTO3a. bronoruveckuii cMpICii MUTO3a.

[Tporpammupyemasi ruOesb KIETKH — aronTo3.

@opMbl pa3MHOKEHUSI OPraHMU3MOB: Oecrojoe U MmojoBoe. Buubl Gecrnosioro pa3MHOXKEHHUS:
JICICHUE HaJBOE, IIOYKOBAaHHE OJIHO- M MHOTOKJIETOYHBIX, CIIOpOOOpa3oBaHHE, BEreTaTUBHOE
pazMHoOXkeHue. MckyccTBeHHOE KJIOHHPOBaHHUE OPraHU3MOB, €r0 3HaYCHHE JUISI CEJICKIUU.

[TosoBOE pa3MHOKEHUE, €TO OTIIMYUS OT OECIIONOrO.

Meiio3. Ctaauu meiio3a. [Iporneccsl, mpoucxoasiue Ha cTaausax meitosa. [loBegenne xpoMocoM B
Mmeno3se. Kpoccunrosep. bronornueckuii CMbICI M 3HaYEHUE MEN03a.

['amerorenes — mpoiecc OOpa3oBaHMs TMOJIOBBIX KIETOK Yy >KUBOTHBIX. [loyoBbIe Kene3bl:
CEMEHHMKH U siIMYHuKU. OOpazoBaHue U pa3BUTHE MOJIOBBIX KJIETOK — raMeT (CriepMaTo30U/I, SIMIEKIeTKa)
— cmepMaroreHe3 u  oBoreHe3. (OCOOCHHOCTH CTpOCHHS SHIEKIETOK H  CIIepMaTO30UIOB.
OmnonorBopenue. [laprenorenes.

WuauBuayanbHoe pa3BuUTHE (OHTOTEHE3). OMOpUOHAIbHOE pa3BUTHE (IMOpUOreHe3). DTaribl
SMOPHOHAIILHOTO PAa3BUTUSl Yy MO3BOHOYHBIX JKMBOTHBIX: JpOOJECHHE, TacTPyJSLUsl, OpPraHOTeHes3.
[ToctomMOpuoHanbHOe  pa3BuUTHE. THUNBI  MOCTIMOPHOHATIBLHOTO  Pa3BUTHS: MpsIMOE, HEMpsIMoe
(munHOYHOE). BiusiHue cpeabl Ha pa3BUTHE OPraHU3MOB, (AKTOPbI, CTIOCOOHBIE BHI3BIBATH BPOXKIEHHBIE
YPOZCTBa.

Poct u pasBurue pacteHuil. OHTOreHe3 IBETKOBOIO pPAaCTEHUS: CTPOEHHME CEMEHM, CTaJuu
pa3BUTHSL.

JdemoHcTpaumnu:

Tabmuubl u cxembl: «®DopMBl pa3sMHOXKEHHUsT OPraHU3MOB», «J{BOHHOE OIJIOJOTBOPEHHE Y
LBETKOBBIX pacTeHHil», «BereraTuBHOe pa3sMHOXEHUE pacTeHMD», «JleneHne KIeTku OakTepuii»,
«CTpoeHHE TOJIOBBIX KIETOK», «CTpoeHHe XpoMocombl», «Kierounslii nukn», «Pemnukanus JITHK»,
«Muto3z», «Meno3y, «IIpsMoe u HenpsMoe pa3BUTHEY, «]'aMETOreHe3 y MIIEKOMUTAOIIMNX U YEJIOBEKA,
«OCHOBHBIE CTaINM OHTOTEHE3a.

OOopynoBaHue:  MHUKPOCKOI,  MHKporpenapatsl  «CrnepMaTro30uibl  MIJIEKOTTUTAIONIETOY,
«Sineknerka milekonuTaroniero», «KapuokuHe3 B KIETKAaxX KOpEIIKa JIyKa», MarHUTHash MOJIEib-
anmukanus «Jlenenne kinetkny», moaens JJHK, monens Meradaznoit XxpoMoCOMEI.

JlabopaTopHble U NpaKkTHYeCKHe padoThI:

JlaGopatopuast pabotra Ne 3. «HaGmroneHme muTO3a B KJIETKAaX KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOIpENnapaTax».

JlaGopatopnast pabota Ne 4. «V3yueHune CTpOCHHUS TIOJOBBIX KIETOK HAa TOTOBBIX
MHUKpOIpenaparax.

Tema 6. HaciiencTBeHHOCTHh M H3MEHYUBOCTH OPIaHU3MOB.

[Tpeamer u 3amaun reHetuku. Mcropust pa3Butus reHeTHKH. Posib IUTONOTHU M SMOPUOJIOTHH B
CTAaHOBJICHMHM T'€HETUKH. BKIaJ pOCCHUUCKUX U 3apyO€KHBIX YYEHBIX B pa3BUTHE T'€HETUKH. MeTomabl
TeHEeTUKH  (TMOPUIOJIOTUYECKUH, IMTOT€HETUYECKHH, MOJEKYsIpHO-TeHeTndeckuii). OCHOBHBIE
reHeTUYEeCKUe MOHATHA. | 'eHeTn4eckasi CHMBOJIMKA, UCIIOIb3yeMas B CXeMaX CKpEeIIMBaHHM.

3aKOHOMEPHOCTH HAacClleZIOBaHUs NPHU3HAKOB, ycTaHoBIeHHble [. Mennenem. MoHorubpuaHoe
CKpelllMBaHue. 3aKOH euHO-00pa3us ruOpuaoB nepBoro nokosneHus. [IpaBuino noMuHHUpOBaHUs. 3aKOH
pacluerieHust Mpu3HakoB. I ' unore3a unctorsl rameT. [lonHoe 1 HEMOIHOE TOMUHUPOBAHUE.



JuruGpunnoe CKpELIVBaHUE. 3aKkoH HE3aBUCUMOIO Haciaeq0BaHus MIPU3HAKOB.
[{uToreHeTHYECKUe  OCHOBBI ~ JUTMOPUAHOTO  CKpEIIMBAaHM.  AHaATU3UpPYIOIIee  CKpPELIMBAHHUE.
Hcnonb30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHUS JIJIs ONIPEIeTICHUsI TeHOTHIIa OCOOH.

CuernneHHoe HacienoBaHue npusHakoB. PaGora T. MopraHa mo CHEIUIGHHOMY HACJIEIOBAHUIO
reHoB. Hapymienue crernienus reHoB B pe3yJibTaTe KPOCCUHIOBEpa.

XpOMOCOMHasl TEOpUS HACIIECTBEHHOCTH. | eHeTHUecKne KapThl.

I'enetnka mnosa. XpOMOCOMHOE OIpEeAeNeHre Moja. AYTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
I'oMmorameTHbI€ U reTeporaMeTHble Opraiu3Mbl. HacnenoBanne npu3HaKoB, CLHEIJIEHHBIX € IIOJIOM.

N3meHunBOCTh. BH/ibl M3MEHUYMBOCTH: HEHACIEACTBEHHAs W HACIEACTBEHHas. Poiib cpenbl B
HEHACJIEJCTBEHHON U3MEHYUBOCTH. XapakTepucruka MOIU(PHUKAITMOHHON U3MEHYUBOCTH.
Bapuaunonnbsli psin um BapuanuoHHas KpuBasd. Hopma peakuum npusHaka. KonudecTBeHHblE U
Ka4yeCTBEHHBIC MMPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAU(PHUKAIIMOHHON H3MEHYHBOCTH.

HacnenctBenHnas, win reHoTunuyeckas, n3MeH4nBocTh. KoMOuHaTHBHAsT N13MEHYMBOCTh. Meiio3
U TI0JOBOM IpoLlecC — OCHOBAa KOMOMHATMBHOW HW3MEHYMBOCTH. MyTalMOHHAasT HW3MEHUYUBOCTD.
Knaccudukanus wmyranuii: TeHHbIE, XPOMOCOMHBIE, T'e€HOMHbIe. YacToTa W NTpPUYUHBI MYyTAallHil.
Myrtarenusle (akTopbl. 3aKOH TOMOJOTMYECKMX psJI0B B HacleJACTBEHHOW u3MeHuuBoctu H. U.
Basuiosa.

BuesinepHast HacI€1CTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka 4yenoBeka. Kapuotun denoBeka. OCHOBHBbIE METOAbl TI'E€HETUKH  YEJIOBEKA:
IeHEaJOTUYECKUH, OJIN3HELOBbIM, UTOreHETUYECKUH, OMOXMMUYECKUI, MOJIEKYISIPHO-T€HETUYECKHIL.
CoBpeMeHHOE OIpeeNeHNe IEeHOTHUNA: IOJHOT€HOMHOE CEKBEHHPOBAaHUE, N€HOTUIIMPOBAaHUE, B TOM
guciie ¢ nomomnibio [TI[P-ananmm3a. HacnencrBeHHbIe 3a00IeBaHIS Y€TIOBEKA: TCHHBIC 00JIE3HHU, OOJIC3HH C
HACJIEICTBEHHOW MPEAPACION0KEHHOCTbIO, XPOMOCOMHBIe Oosie3HH. CoMaTH4YecKue U TEeHEepPaTUBHBIC
mytauuu. CTBONOBBIE KIETKH. [IpuHIUIBI 310pOBOro 0Opasza >KU3HM, AUATHOCTUKH, NMPOPUIAKTUKHU U
JICYCHUs TeHETHYECKUX Oose3Hel. MeauKo-reHeTuuecKoe KOHCYIbTHPOBaHHE. 3HAUCHUE METUIIMHCKOM
TeHETHUKH B NPEJAOTBPAILIEHUH U JICYEHUN TeHETUYECKUX 3a00JIeBaHN YeJIOBEKa.

JleMoHCTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yerepukos, H. B. Tumodeen-PecoBckuid,
H. . BaBuiios.

Tabmune! u cxembl: «MOHOTHOPUAHOE CKPEIIMBAHUE U €r0 IIUTOIC€HETHYECKasi OCHOBaY, «3aKOH
pacuieryieHMss M €ero ILMTOreHeTHYecKas OCHOBa», «3aKOH YHMCTOTBHI Tramer», «JlurudpuaHoe
cKpenuBanuey, «llutomornueckre OCHOBBI TUTHOPUIHOTO CKpeIuBaHus», «Menosy, «B3zaumoneiicteue
aJUIETIbHBIX T€HOBY», «l'eHeTuuyeckue KapThl pPAaCTEHUM, *XUBOTHBIX M YelOBeKa», «l'eHeTwka moisay,
«3aKOHOMEPHOCTH HAacJIeJOBaHMsI, CLEIUIEHHOrO C mojom», «KapuoTumbl uyenoBeka M KHBOTHBIX»,
«Bugsl  u3meHuuBoctH», «MoaudukanMoHHas HW3MEHUMBOCThY», «HacnenoBanue pesyc-gpakropay,
«['eneruka rpynn KkpoBw», «MyTalnoHHasi U3MEHUYHUBOCTh.

Ob6opynoBanue:  Mojenu-anmiaukauu — «MoHoruOpuaHoe  ckpemuBaHue»,  «Hemomnnoe
JOMUHUpOBaHUE», «JlurubpugHoe ckpemuBaHue», «llepekpéct XpoMocoM», MHKPOCKON U
MUKpornpenapat «/Ipo3zodunay (Hopma, MyTanuu GOpMbI KpbUIbEB U OKPACKU Tena), repOapuit «I opox
ITIOCEBHON».

JlabopaTopHble U NpaKkTHYeCKHe padoThI:

JlaGopatopnast padora Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPUIHOTO W JTUTHOPUIHOTO
CKpEeUIMBaHUs y Ap030(UiIbl Ha TOTOBBIX MUKpOMNpenapaTax.

JlaGopatopnast pabora No 6. «l/3ydeHue MoaM(PUKANMMOHHON W3MEHUYHMBOCTH, TOCTPOEHHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

JlaGopaTtopHnas pabota Ne 7. «AHanm3 MyTaruii y 1po30Q bl Ha TOTOBBIX MHKPOTIpETapaTax.

[Tpaktuyeckas padora Ne 2. «CocTaBieHHE U aHAIU3 POJIOCIOBHBIX UEIOBEKa.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHM.

Cenexuus Kak Hayka M IIpoLecC. 3apOXKIE€HUE CENeKUMM U JaoMmecTukanus. Yuenue H. U.
BaBuimoBa 0 LeHTpax MPOMCXOXKIEHHST W  MHOrooOpasus KyJIbTypHbIX pacTeHuil. LleHTpsI
IIPOUCXOXACHUS JOMAIIHUX KUBOTHBIX. COpT, IOpOJIa, ILITAMM.



CoBpeMeHHBIE METO/IbI CeNEKIMU. MacCOBBIM U MHANBUIYATbHBIN OTOOPHI B CEICKIIUA PACTCHHI
1 KUBOTHBIX. OTIeHKa dKcTephepa. BIM3KOpOACTBEHHOE CKpeIlMBaHWe — MHOpUAMHT. YucTras TUHUS.
CkpemBanue 4ucTbix JuHHH. ['ereposuc, mnu rubpuanas cuia. HepoAcTBeHHOE CKpelIUBaHUE —
ayropuaunr. OtmanéHHas ruOpuauzanus u e€ ycrnexu. VICKyCCTBEHHBId MyTareHe3 M IOJyueHHe
MOJIMIIOUIOB. JJOCTHKEHUS CEIEKIMU PACTEHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak oTpaciab NPOU3BOACTBA. [ €HHas WHXKEHEpUA. OTambl CO3JaHUs
pekomOuHanTtHoM JIHK w TpancrenHsix opranm3moB. Kierounas umkeHepus. KieTouHbie KyJIbTYpBI.
MukpokinoHanbHOE pa3MHOKEHUE pacTeHui. KionupoBanue BBICOKOITPOTYKTUBHBIX
CEJIbCKOXO3SCTBEHHBIX OPraHU3MOB. DKOJOTUYECKHE U 3THuYeckue mnpobiembl. MO — renerndecku
MOU(DHUIIMPOBAHHBIE OPTAHU3MEI.

JleMoHCTpamuu:

IToprpetsr: H. U. Basunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®@. IBaHoB.

Tabmunpl U cxembl: kapTa «L{eHTpbl MPOUCXOKIACHHUS 1 MHOI000pasusi KyJIbTYpHBIX PACTEHUI»,
«IToponbl JAOMaIIHUX >KUBOTHBIX», «CopTa KYyJIbTYPHBIX pacTeHui», «OtrnanéHHas TUOpUAN3ALIUI,
«Pabotel akagemuka M. ®. MBanoBa», «llonumnoumus», «OO0BeKTh OuoTexHONMOTUNY, «KierouHnbie
KYJIBTYpHI ¥ KJIOHHpOBaHUe», «KOHCTpyrpoBaHHE U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MyJISKU TUIOAOB U KOPHEIIOJ0B TUKUX (OPM U KYJIBTYPHBIX COPTOB PaCTEHHIA,
repOapuit «CenbCKOX035HCTBEHHBIC PACTCHUS».

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Okckypcusi «OCHOBHBIE METOAbI M JOCTHDKCHHS CEJCKIMM PACTEHHH W >KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IIIEMEHHYIO (epMy, COPTOUCIBITATEIbHBIA YYaCTOK, B TEILTMYHOE XO3SHUCTBO,
71a00paTOPHIO arpOYHUBEPCUTETA HITM HAYYHOTO LIEHTPA)».

11 KJIIACC

Tema 1. DBoroHOHHAA OHOJIOTHS.

[IpeanochbuUIKM BO3HUKHOBEHHS IBOJIOIMOHHON TEOPUHU. DBOJIIOIMOHHAS TEOpUs U €€ MECTO B
Ouosioruu. BinusiHIe SBOIIOIMOHHON TEOPUHU HA Pa3BUTHE OMOJIOTUU U APYTUX HAYK.

CunerenbcrBa 3Bomonuu. [laneoHTonornyeckue: MOCiIeI0BAaTEIbHOCTh IOSBICHUS BHUAOB B
MAJICOHTOJIOTHYECKOM JIeTonucH, nepexoHsie Gopmel. buoreorpaduyeckue: cXoACTBO U pasnuuue GayH
1 (JI0p MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTHYECKUE: CXOJICTBA M pPa3inyusg HMOPHOHOB pa3HBIX BHJOB ITO3BOHOYHBIX.
CpaBHUTEIIbHO-AaHATOMUYECKHE: TOMOJIOTHYHBIE, aHAJIOTMYHbIE, PYAUMEHTApHbIE OpraHbl, aTaBU3MBI.
MonexkyaspHO-OMOXMMUYECKHE:  CXOACTBO  MEXaHM3MOB  HACIEACTBEHHOCTM M OCHOBHBIX
MeTaboIMUECKUX MyTel Yy BCeX OpraHu3MOB.

OpomonmonHasa teopust Y. Jlapsuna. IIpeanoceuiku BO3HMKHOBEHMS JapBHHM3Ma. J[BKylune
CHJIBI 3BOJIONUHU BHAOB MO JlapBuHY (M30BITOYHOE Pa3MHOXKEHHME IMpPHU OTPAaHMYEHHOCTH PECYpPCOB,
HeolpeaenéHHast U3MEHYUBOCTb, 60pb0a 3a CyIeCTBOBAaHHE, €CTECTBEHHBIH 0TOOP).

Cunrerudeckas teopus 3Bomonuu (CTO) u e€ ocHOBHBIE MTOJIOKEHUS.

MuxkposBomtonus. [lonynanusa kak eIMHUIA BUAA U DBOJIIOLUN.

JBuxyme cuibl  (QakTophl) SBOMIONMM BUAOB B Mpupoje. MyTalMOHHBIN mporecc Hu
KOMOMHATHBHAsA U3MEHUMBOCTh. [lonysioHHbIe BOJIHBI U ipeiid reHoB. M30smus U MUTparus.

EctectBeHHbII1 0TOOp — Hanpapisonuil ¢pakTop 3Bosounn. opMbl ecTeCTBEHHOTO 0TOOpa.

[TprcnocoOaeHHOCTh OPraHW3MOB KaK pe3yabTaT 3BOJOLUHU. [Ipumepsl mpHCIOcOOIeHUN Yy
OpraHu3MoB. ApoMOp(O3bl U UANO-aJaNTAIIH.

Bun wu BumooGpazoBanue. Kpurepun Buzma. OcHoBHble (opMbl  BHI000pa3oOBaHUS:
reorpauyeckoe, IK0JI0rH4ecKoe.

MakposBomtoriusi.  DopMbel  3BOMIONMU:  PHUIETHYECKas, JWBEPreHTHas, KOHBEPreHTHas,
napajuiensHas. HeoOpaTuMocTh 3BONIOIUH.

ITpoucxoxaeHue OT HeCHEUUAIU3UPOBAaHHBIX NpeAakoB. lIporpeccupyromas crnenuanusanus.
AnanTuBHas paauanus.

JdemoHcTpaumnu:



[Toptpetsi: K. JIunneit, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K. M. bap, 3. I'ekkens,
®. Mroaep, A. H. CeBeprios.

Tabmuupl u cxembl: «Pa3BUTHE OpraHM4eCcKOro Mupa Ha 3emiie», «3apoAbIlM O3BOHOYHBIX
KHUBOTHBIX», «ApxeonTepukcy, «Popmbl OopbOBl 3a cymiecTBoBaHHE», «EcTecTBeHHBIH 0TOOPY,
«MHorooOpa3ue copToB  pacTeHuil», «MHorooOpasue HOpoJ  KHUBOTHBIX»,  «llomymsum»,
«MyTanoHHas HM3MEHYHBOCTBY, «Apomopdoss», «Mamoanantanum», «OOmas aereHepanus»,
«IBwxymue cuibsl 3Bomonuny», «Kapra-cxema mapmpyra nyremectsus Y. [lapunay, «bopnba 3a
cymectBoBanue», «lIpucnocoOneHHOCTs  OpraHu3MoBy, «leorpaduueckoe  BHIO0OpPA30BaHHEY,
«DKOJIOrMYECKOe BUA000PA30BAHUEY.

O06opynoBaHue: KOJJIEKIUS HACEKOMBIX C PA3IMYHBIMU TUTIAMHU OKPACKH, HA0OP IJIOJIOB U CEMSIH,
kosekust «[Ipumepsl 3alIUTHBIX MPUCIOCOOICHUN Y JKUBOTHBIX», MOJeNnb «OCHOBHBIE HAIlpaBIICHUS
HBOJIIOIUIY, 00BEMHASA MOJIeNTb «CTPOECHUE TOJIOBHOTO MO3Ta MTO3BOHOUHBIX).

buoreorpaguueckas kapra mMupa, KOJIeKIus «DopMbl COXPAaHHOCTH MCKONAEMBbIX KMBOTHBIX U
pacteHuii», wmojaenb ammukanus «llepekpéct xpomocom», BiaxHbele npenaparbl «Pa3zButue
HacekoMoro», «Pa3Butue narymku», Mukpomnpenapar «/pozodunay (Hopma, MyTraiuu GopMbl KpblIbEB
U OKPACKH Teja).

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

JlaboparopHnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPPOJIOTUYECKOMY KPUTEPHUIO».

JlaGopatopHas pabora Ne 2. «OmnucaHue NpucrocoOJeHHOCTH OpraHu3Ma U €€ OTHOCHTEIbHOTO
Xapakrepay.

Tema 2. Bo3HnkHOBeHHMe ¥ pa3BUTHE KU3HU Ha 3emJie.

JloHayuHble IPEICTaBICHUS O 3apOXKACHUU KU3HU. HaydHble rUmoTe3bl BOSHUKHOBEHHUS >KU3HU
Ha 3emsle: abMoOreHe3 M MaHcmepMmus. XHUMUYecKas HBOJIOLUSA. AOHOTEHHBI CHHTE3 OpPraHUYECKUX
BEUIECTB W3 HEOPraHMYECKUX. OKCIIEPUMEHTAIBHOE IOATBEPKICHUE XHMHUYECKOM  SBOIIOIMH.
Havanpabie sTamel Omosiormueckoit sBomtonuu. ['umoreza PHK-mupa. dopmupoBanme MeMOpaHHBIX
CTPYKTYp ¥ BO3HUKHOBEHHE MPOTOKJIETKU. [lepBbie kiaeTku u ux spomonus. PopMupoBaHHe OCHOBHBIX
IPYII )KUBBIX OPraHU3MOB.

PazButne xu3nu Ha 3emiie 1o spam u nepuoaam. Karapxeit. Apxeickas © mpoTepo30iCKast Pbl.
[Taneo3olickass spa u €€ mNepUOAbl: KEeMOPUMCKMHA, OPIOBUKCKHHA, CHIYpUHCKHUH, JE€BOHCKHUH,
KaMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3o301ickas opa U €€ NepUoabl: TPUACOBBIN, IOPCKUM, MEIIOBOM.

Kaiino3zolickas 3pa u €€ nmepro/ibl: MajJeoreHOBbINA, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTUKa KJIMMaTa M TEeOoJOTrM4ecKuX mpoueccoB. (OCHOBHBIE JTalbl 3BOJIIOLUU
PacTUTEIBLHOIO M KMBOTHOTO MHUpPa. ApoMOpdo3bl Yy pacTeHHH M KUBOTHBIX. [losiBieHue, pacuseTr u
BBIMHPAHUE TPYIII KUBBIX OPIraHU3MOB.

CucremMa OpraHu4ecKoro Mupa Kak oTpakeHue 3BOJoLnuU. OCHOBHBIE CUCTEMAaTUYECKUE TPYIIIbI
OpPraHHU3MOB.

OBojroIUs YenoBeKa. AHTPONOJIOrHs Kak Hayka. Pa3BuTue mpeiacTaBleHUN O MPOUCXOKICHUU
yenoBeka. MeTtoapl u3ydeHus aHTpomnoreHeza. (CXoAcTBa M pas3inyMsl 4YEJIOBEKA U JKUBOTHBIX.
CucremMaTn4ecKoe MOJ0KEHHUE YEIOBEKa.

JBmwxyume cuibl (pakTopsl) aHTpornoreneza. HacnencrBeHHass M3MEHUYMBOCTh U €CTECTBEHHBIH
ot6op. OO1IecTBEeHHBIN 00pa3 )KU3HH, U3TOTOBJIEHUE OPYAUM TPYZa, MBIIIJIEHUE, PEYb.

OcHOBHBIE CTaUM U BETBU SBOJIIOIIMM YEJIOBEKA: aBCTpajonuTeku, Yenosek ymensiid, Uenosek
npsaMoxoamui, YenoBek HeaHaepTanbCKkuidl, UenoBek pasyMmHbId. HaxoJIKu HCKOMaembIX OCTaTKOB,
BpeMs CYILIECTBOBaHMsI, 00J1aCTh pacpOCTpaHeHUs], 00BEM rOJIOBHOTO MO3Ta, 00pa3 KHU3HH, OPYIUsl.

Yenoseueckne packl. OCHOBHBIE OOJBIIME pachl: €BpoNeouaHas (€Bpa3uiicKas), HEerpo-
aBCTpaJIOUIHAS (3xBaTOpHANIbHASA), MOHT'0JIOM/IHAs (a3marcko-aMepuKaHcKas). YepTsl
MPUCIIOCOOJIEHHOCTH TPEACTaBUTENEH YEIOBEUECKUX pac K YCIOBUSM CyllecTBoBaHMs. EQuMHCTBO
yenoBedeckux pac. Kputuka pacusma.

JdemoHcTpaumuu:

IToptpetsr: @. Peau, JI. [1actep, A. 1. Onapun, C. Munnep, I'. FOpu, Y. lapsus.



Tabmumpl u cxemsl: «Bo3HuKkHOBeHHEe COJTHEYHOM CHCTEMBI», «Pa3BUTHE OpPraHUYEeCcKOro MHUpay,
«PactutenbHas kieTka», «KuBoTHas kierkay, «I[Ipokapuoruueckas kiaetka», «CoBpeMeHHas cUCTeMa
OpraHu4YecKoro mupa», «CpaBHEHHE AHATOMHUYECKHMX YEPT CTPOCHHS YEJIOBEKAa U YEeIOBEKOOOpa3HBIX
00e3psiH», «OCHOBHBIE MECTa IAaJCOHTOJOTHMYECKHUX HAXOJOK MPEIKOB COBPEMEHHOI'O YeJIOBEKay,
«/IpeBHelimue mroan», «JpeBHue moan», «llepBbie cCOBpeMEHHBIE JII0OANY, «HenoBeduecKkue pach».

Ob6opynoBanue: Mmyspku «[IpoucxoxaeHne yeaoBeka» (OIOCTBI aBCTPAJIONUTEKA, MUTEKAHTPOIIA,
HeaH/epTaliblla, KPOMAaHbOHIIA), CJIETIKH UM U300paKeHUsI KaMEHHBIX OpYIUil MepBOOBITHOIO YellOBEKa
(xkamMHH-YOMIIIEpHI, pyOmiIa, ckpediia), FeOXpOHOJIOTHYECKast Tabaua, KoyuteKuus «DopMbl COXPaHHOCTH
HCKOIIAEMBbIX )KMBOTHBIX U PACTEHUI.

JlabopaTopHblie U NpaKkTHYeCKHe PadoThI:

[IpakTtuueckas pabora No 1. «/3ydyeHue HCKOMAeMbIX OCTAaTKOB PACTEHHWH M YKMBOTHBIX B
KOJUIEKLIASAX».

OKcKypeusi «OBOJIOLKS OpPraHUYECKOro Mupa Ha 3emie» (B €CTeCTBEHHO-HAayYHBIM WU
KpaeBeIueCKHil My3eil).

Tema 3. Oprann3msl 4 OKpPY:KaKIAs cpeaa.

OKoJjorusi Kak Hayka. 3aJaud M pazjlienbl 3KOJOruu. MeToJlbl IKOJIOIMYECKUX HCCIeI0BaHUM.
DKOJIOTHYECKOE MUPOBO33PEHHE COBPEMEHHOI'O YEJIOBEKA.

Cpenpbl 0O0uTaHUs OPraHU3MOB: BOJIHASI, HA3E€MHO-BO3/1YIIIHAs, TIOUBEHHAs, BHYTPUOPTaHU3MEHHASL.

Oxkonoruyeckue ¢akropel. Krmaccudukamus skxomorudeckux — (akTopoB:  aOHMOTHYECKHE,
OMOTHYECKHE U aHTPONIOTeHHEBIE. J[efiCTBHIE HKOIOTHIECKUX (PAKTOPOB HA OPTaHU3MBI.

AlGuotnueckue (GaxkTophl: CBET, TemrepaTypa, BiIaxHocTh. PotonepuoausM. [Ipucnocodbnenus
OpPTraHU3MOB K JICHCTBHIO aONOTHYECKHX (paKTOPOB. BHOJIOrHUECKre PUTMEI.

buotnueckue ¢dakropsl. Bunbl OMOTHYECKUX B3aMMOJICHCTBHI: KOHKYPEHILIHS, XWUITHHUYECTBO,
cuMmbuo3 u ero ¢Gopwmel. [lapasuTusm, Koomepausi, MyTyaldu3M, KOMMEHCAIH3M (KBapTHPAHCTBO,
HaxJICOHMYECTBO). AMEHCaau3M, HEWUTpalu3M. 3HaueHHe OWOTHYECKUX B3aUMOJCHCTBUN  JUId
CYLIECTBOBAHMSI OPraHU3MOB B IIPUPOJIHBIX COOOIECTBAX.

OKOJIOTUYECKUE XapAKTEPUCTUKU MOy sauuu. OCHOBHBIE MTOKA3aTEIH MOMYJISLUN: YNCICHHOCTD,
IJIOTHOCTb, POXKAAEMOCTh, CMEPTHOCTb, MIPUPOCT, MUrpanus. J{uHaMUKa YUCIEHHOCTH MOMYJISIUN U €€
peryusuus.

JdemoHcTpaumnu:

[Toptpetsr: A. I'ymbonpar, K. @. Pynbe, 3. ['ekkens.

Tabmuupl u cxembl: kapta «l[Ipupomnbie 30HBI 3emun», «Cpeabl OOWTaHHS OPraHU3MOBY,
«Poronepuoausm», «llonmynsauuny», «3aKOHOMEPHOCTH pPOCTAa YHCICHHOCTH MHOMYJSALUH HH(PY30pUHU-
Typenbkny, «[luiesbie nenmy.

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

JlaGopatopuast pa6ora Ne 3. «Mopdonoruyeckne OCOOCHHOCTH pPACTEeHUN U3 Pa3HBIX MECT
OOUTaHUS.

JlaGopaTtopHnast pabota Ne 4. «BnusiHMe cBeTa Ha POCT M Pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktuyeckas padora Ne 2. «IToacuéTr mIOTHOCTH MONMYISIIMKA PAa3HBIX BUIOB PACTEHUI».

Tema 4. CooO1ecTBa U IK0JI0THYeCKHEe CHCTEMBbI.

Coo0mecTBO OopraHu3MoB — OuorieHo3. CTpyKTypbl OuolieHO3a: BHIOBas, MPOCTPaHCTBEHHasd,
Tpouueckas (nuiesas). Buasl-goMuHanThl. CBsI3u B OMOIIEHO3E.

Okonoruyeckue cucteMbl (9kocuctemsbl). llonstme 00 »dSkocucreMe U OHOTreOlEHO3E.
OyHKIMOHAIbHBIE KOMIIOHEHTHl 3KOCHUCTEMBI: IMPOJYLIEHThI, KOHCYMEHTHI, penyleHTbl. KpyroBopor
BEIIECTB M TOTOK HEPruM B 3KocucrteMe. Tpoduyeckue (ImHIEeBble) YPOBHU 3KocucCTeMbl. [lurieBbie
uenu u cetd. OCHOBHBIE MOKA3aTeNM 3KOCUCTEMBI: Oromacca, MpOayKIuUs. DKOJOTHYECKHE THUPaMUIbL:
MPOAYKIMH, YUCICHHOCTH, OMoMacchl. CBOMCTBA AKOCUCTEM: YCTOWYMBOCTh, CAMOPETYJISALIMS, Pa3BUTHE.
Cykueccus.

[IpuponHblE DKOCHCTEMBI. OJKOCHUCTEMBI 03€p M pPEK. OKOCHUCTEMA XBOWHOIO  WJIHU
LIMPOKOJIMCTBEHHOTO JIECa.



AHTpPOTIOTEHHBIE  DKOCHUCTEMBI. ATPOIKOCHCTEMBI. YpOOdKocHucTeMbl. buonormdyeckoe U
XO3SICTBEHHOE 3HAYCHHE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpazue kak dakTop ycroiunBocTH sKocucTeM. CoxpaHeHue OHOJIOTHYECKOro
pa3zHooOpa3us Ha 3emuie.

Yuenue B. U. Bepuanackoro o 6mocdepe. I'panunbl, coctaB U cTpykTypa Omocdepsl. KuBoe
BemecTBO u ero ¢yHkiuu. OcobeHHOcTH Omochephl Kak TIO0ANbLHON IKOCHCTEMBI. J{MHaMU4ecKoe
paBHOBecHEe U 0OpaTHas CBs3b B Onocdepe.

KpyroBopoThl BemecTB 1 OMOre0OXMMHYECKUE IIUKIIBI 3JIEMEHTOB (YIiIepoa, a30Ta). 30HaJIbHOCTh
ounocdeppl. OCHOBHBIE OMOMBI CYIIIH.

UenoseuectBo B Ouocdepe 3emian. AHTpOTNOreHHBbIE W3MEeHEHHs B Ouocdepe. ['mobanbHbIe
HKOJIOTMYECKHE TTPOOIIEMBI.

CocymiecTBoBaHre MPUPOALI U yenoBedecTBa. CoxpaHeHwe Ouopa3sHOOOpa3us Kak OCHOBA
ycroiunBocTd Ouochepsl. OCHOBAa pPALMOHAIBHOTO YIPABICHUS MNPUPOJHBIMH peCcypcamMH M UX
ucnoibp3oBanue. JlocTmkeHust OMOJIOTHH M OXpaHa IPUPOIBI.

JdeMoHcTpanum:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmunper u cxembl: «[IumeBbie nenu», «buoleHO3: cocTtaB U CTpyKTypay, «lIpuponnsie
coobmiectBay, «llemn mutanusy», «JKonmorudeckas nupamuaa», «buocdepa u denoBex», «IKocucTema
IIMPOKOJIUCTBEHHOTO Jiecay, «IKOCHUCTeMa XBOMHOro Jnecay, «buorneHo3 BomoéMay, «ATpOLEHO3»,
«IIpuMepHBIE aHTPOIIOTEHHBIE BO3JEHCTBUSA Ha NPUPOAY», «BakHeWIINe HCTOYHUKM 3arpsA3HEHUs
BO3/lyXa U TPYHTOBBIX BOI», «[louBa — BakHelIas coctaBistomas ouocheps», «PakTopbl Aerpaganuu
nouBy», «llapHukoBelii 3pdexT», «DaKkTopbl pPagHMOAKTUBHOTO 3arpsisHeHus Oumocheps», «OOmas
CTpyKTypa Ouocdepri», «PacmpocTpaneHue xu3zHu B Ouochepe», «O30HOBBIA 3KpaH OuOCHEpH»,
«KpyroBopot yriepona B 6uochepe», «KpyroBopor azora B mpupoae».

O6opynoBanue: Monenb-anmiukanus «TunudHele OHOLEHO3bD», TepOapuil «PacTUTeNbHbIE
cooOmiecTBay, Koyuteknun «buornenos», «Bpemurenn BaXHEWIINX CEITbCKOXO3SHCTBEHHBIX KYIBTYP»,
repOapuu M KOJUIEKIIMM PACTEHUN WM KUBOTHBIX, MPUHAAJIEKAIINE K PA3HBIM JKOJIOTHUYECKUM TpyTMIaM
onHoro Buaa, Kpacuas kuura Poccuiickoit denepanuu, n300paxxeHus: oXpaHsIeMbIX BUJOB PACTEHUN U
KUBOTHBIX.



IINTAHUPYEMBIE OBPA30OBATEJ/IBHBIE PE3YJIBTATbBI

Cormacao ®I'OC COOQO, ycTtaHaBIuBarOTCS TPEOOBAaHMS K pe3yIbTaTaM OCBOCHHS 00YJarOITUMUCS
MIPOrpaMM CPEHETO OOIIEeTr0 00pa30BaHUs: TUIHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATHBI

B cTpyKType TUYHOCTHBIX PE3yNbTaTOB OCBOEHUS MpeaMera «bruonorusy BbIIEIEHbI CAEAYOIINE
COCTABJISIFOLIUE: OCO3HAHUE OOYYAIOIIMMUCS POCCUICKON IpaskIaHCKOM MJACHTHYHOCTH — T'OTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEILHOCTH M CAaMOOTPEIENICHUIO, HATMYME MOTUBAIUU K O0OYUYEHUIO0 OUOJIOTHH,
[[EJICHANIPABIICHHOE PAa3BUTUE BHYTPEHHUX YOCKICHHI JIMYHOCTH HA OCHOBE KIIFOUEBBIX IIEHHOCTEH U
MCTOPUYECKUX TPAIUIIMMA pa3BUTHS OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTh U CIIOCOOHOCTh O0y4arouuxcs
PYKOBOJICTBOBAaTbCSI B CBOEH JEATEIBHOCTH LEHHOCTHO-CMBICIOBBIMU YCTAHOBKaMH, NPUCYLIHNMU
cucTeMe OHOJOTHYECKOro 00pa3oBaHUs, HAIWYHME HKOJIOTMYECKOro IPaBOCO3HAHMS, CIIOCOOHOCTH
CTaBUTH LIEJIU U CTPOUTH KU3HCHHBIC TIJIaHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS IMpenMeTa «buonorus» A0CTUTralTCs B €UHCTBE yUeOHOU U
BOCITUTATEIBHON JCSITEIBHOCTU B COOTBETCTBUH C TPATUIIMOHHBIMH POCCUHUCKUMH COLIMOKYJIBTYPHBIMU,
HUCTOPUYECKUMH M JIyXOBHO-HPABCTBEHHBIMH IIEHHOCTSMH, MPHUHATHIMU B OOIIECTBE MpaBUIAMU H
HOpPMaMH TOBEJCHUS U CIIOCOOCTBYIOT MPOLIECCAM CAaMOIIO3HAHHUS, CAMOBOCIIUTAHUSI M CaMOPa3BUTHSA,
pa3BUTUSL BHYTPEHHEH MO3UIUU JIMYHOCTH, IMATPUOTHU3MA, YBAXKEHUS K 3aKOHY U MPaBONOPSJIKY,
YeIIOBEKY TPY/la ¥ CTapIIeMy MOKOJICHHIO, B3AUMHOTO YBAKCHHS, OCPEKHOTO OTHOIICHHS K KYJIbTyPHOMY
HacjleAWl M TPAaJULUSIM MHOTOHAalMOHaIbHOro Hapoaa Poccuiickoii ®enepanuu, mnpupojae u
OKpY>Karollen cpefie.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS yueOHOro mpeameTra «bUOoNIOTHs» OTpakaloT FOTOBHOCTH U
CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEW IMO3UIMEH JMYHOCTH,
CHUCTEMON IIEHHOCTHBIX OpHUEHTAllMi, MO3UTHBHBIX BHYTPEHHUX YOEXKICHHH, COOTBETCTBYIOLINX
TPAAUIIMOHHBIM [EHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACHIMPEHHE >KU3HEHHOTO OIbITa M OIBITa
JEATEIBbHOCTH B MPOLIECCE peau3allii OCHOBHBIX HANPAaBJICHUI BOCHUTATEIbHOU IEATEIBHOCTH, B TOM
YUCJIE B YACTHU:

1) rpamIaHCKOr0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOW TO3UIMU OOYYaIOMIErocsl KaK aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHICKOTO OOIIECTBa;

OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00513aHHOCTEH, YBOXKEHHE 3aKOHA U TTPABOTIOPSIKA,

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW JAEATEIbHOCTH NpPH CO3JaHUM Y4YEOHBIX MPOEKTOB,
pelieHnu yu4eOHBIX 1 MTO3HABATENbHBIX 3a/1a4, BHITTOJIHEHUH OUOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMpENesTh COOCTBEHHYIO MO3HIIMIO MO OTHOLIEHUIO K SIBJICHUSM COBpPEMEHHOM
’KU3HU U O0BICHSTE €€;

YMEHHE YUYUTHIBAaTh B CBOMX JCHCTBHUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aMMOJEHCTBUS
JOJIeN C Pa3HbIMU YOEKICHUSIMHU, KYJIbTYPHBIMU IIEHHOCTSIMU U COIIMAIBHBIM TTOJIOKEHUEM;

TOTOBHOCTH K COTPYAHUYECTBY B MPOIIECCE COBMECTHOTO BBHIMOTHEHUSI YU€OHBIX, TO3HABATEIHHBIX
M UCCIIEOBATEIhCKUX 3aJlad, YBAKUTEIHHOTO OTHOIIEHWS K MHEHHIO OIIOHEHTOB IMPHU OOCYXKICHUU
CHOPHBIX BOIPOCOB OMOJOTHYECKOTO COJIEPKAHUS;

TOTOBHOCTh K TYMAHUTAPHON Y BOJIOHTEPCKOU IESITEIBHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCHICKON TPaXJAHCKOW HWACHTUYHOCTH, NATPUOTHU3MA, YBaXKEHUS K
CBOEMY HapO1y, YyBCTBA OTBETCTBEHHOCTH niepes PoauHON, ropaocTy 3a CBOM Kpaii, cBOr0 Poauny, cBou
SI3BIK M KYJIBTYPY, IPOIILIOE U HACTOSIIEE MHOTOHAIIMOHATILHOTO Hapoa Poccnu;

LEHHOCTHOE OTHOILIEHHE K NPUPOJHOMY HACJIEAMI0 M TMaMSITHUKAM OPHUPOAbI, JOCTUKEHUAM
Poccun B Hayke, HCKyCCTBE, CIOPTE, TEXHOJIOTUAX, TPYIIE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUHCKUMX Y4YEHBIX B CTAHOBJICHHE WM pPa3BUTHE OHMOJIOTHH,
MMOHUMaHUS 3HAYCHHUS OMOJIOTWM B MO3HAHWM 3aKOHOB MPHUPOJIBI, B JKU3HHU UYETIOBEKA U COBPEMEHHOTO
o01ecTBa;



uzeiHas yoexx1I€EHHOCTb, TOTOBHOCTD K CIYXKEHUIO U 3amure OTeyecTBa, OTBETCTBEHHOCTh 3a €r0
cyns0y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIEHHOCTEN POCCUICKOr0 HApOa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0 W TPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSICh Ha
MOpPAJIbHO-HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HAHHE JIMYHOTO BKJI/Ia B IOCTPOCHUE YCTOMYHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJUTENISM, CO3JAaHHUIO CEMbH Ha OCHOBE OCO3HAHHOIO
MPUHATUSA LUEHHOCTEN CEMEMHOM KU3HU B COOTBETCTBUU C TpaauUUsIMU Hapo10B Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS :

ACTETUYECKOE OTHOIIECHWE K MHpPY, BKJIIOYAs O3CTETUKY ObITa, HAYYHOTO H TEXHHUYECKOTO
TBOPUYECTBA, CIIOPTa, TPYAA, OOIIECTBEHHBIX OTHOILICHHIA;

MMOHUMaHUE SMOLUHUOHAIBHOTO BO3JICMCTBHS )KUBOM MPUPOABI U €€ LIECHHOCTH;

TOTOBHOCTh K CaMOBBIP2KEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHHE MPOSBIATH KAayecTBa
TBOPUYECKOMN JIMYHOCTH;

5) ¢usnyeckoro BocnuTaHUs, (POPMHPOBAHUA KYJIbTYPbI 3A0POBbSI M 3MOLHOHAJIBHOIO
os1aromosty4ms:

MOHMMAaHWE M pealu3alus 3J0pOBOr0 MU 0Oe30macHoro obpasza >KU3HU (30pOBOE MUTAHUE,
COONIIOZICHHE THTMEHUYCCKMX TIPAaBWJI M HOPM, COaJaHCHUPOBAHHBIM PEKUAM 3aHATHH M OTABIXA,
perynspHas ¢u3nyYecKash aKTUBHOCTH), OEpEeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PM3MUECKOMY U TICHXUYECKOMY 370POBBIO;

MOHMMAaHHE [EHHOCTU MPaBUJ WHAMBHUAYAJIBHOTO U KOJIJIEKTUBHOTO 0€30MacHOr0 MOBEACHUS B
CUTYaIHIX, YTPOXKAIOIIUX 370POBBIO U KU3HU JIIOJICH;

OCO3HAHHWE TIOCIHEACTBHA W HENPUSTUS BPEAHBIX MPUBBIUEK (YIMOTPEOJCHUS aTKOTOJs,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYZlY, OCO3HaHHE IIEHHOCTH MAacTePCTBA, TPYI0IIO0HE;

FOTOBHOCTh K AKTUBHOM JEATENIBHOCTH TEXHOJIOTMYECKOM M COLMAIbHOM HANpaBIIEHHOCTH,
CIIOCOOHOCTH UHUIIMUPOBATh, INIAHUPOBATH U CAMOCTOSATENBHO BHITIOJIHATH TaKYIO 1€ TEIIbHOCTB;

UHTEpEeC K pasnuyHbiM cdepam MpodecCHOHATBHON JESTENIBHOCTH, YMEHHE COBEpIIaTh
OCO3HaHHBIN BRIOOp OyayIiel npodeccun U peaTn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TJIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00Pa30BaHMIO M CaMOOOPA30BAHUIO HA MIPOTSKEHUH BCEH KU3HU;

7) IKOJIOTM4eCKOr0 BOCIIMTAHMS:

HKOJIOTMYECKH IIeNIecO00pa3HOe OTHOIIEHUE K MPHUPO/Ie KaK UCTOYHUKY KU3HU Ha 3emiie, OCHOBE
€€ CyIlIeCTBOBaHMS,

MOBBIIICHHE YPOBHS SKOJIOTHYECKON KYIbTYphl: TPHOOPETEHUE OMbITA MIIAHUPOBAHUS IMTOCTYIIKOB
Y OIICHKU UX BO3MOXHBIX TTOCJICICTBUM JIJIST OKPYXKAIOIIEH CPEJIbl;

OCO3HaHHe TI00aTBLHOrO XapaKTepa SKOJOTHIECKUX MPOOJIeM U MyTei X pPelIeHHs;

CIOCOOHOCTh HCTIONB30BaTh MPUOOpPETaEMble TIPH U3yYE€HWW OHWOJOTUU 3HAHUS W YMEHUS TPHU
pelieHnr MpoOJieM, CBS3aHHBIX C PalMOHAIBHBIM TPUPOIOIOIB30BaHUEM (COONIOACHHUE MPaBUI
MOBEJICHUsI B TIPUPOJIC, HAMPABICHHBIX Ha COXpPaHEHWE PABHOBECHS B DKOCHUCTEMaX, OXPaHY BHJIOB,
sKocucTeM, Orochepsl);

AKTUBHOE HENPUATHE AEHUCTBUH, MPUHOCAIIUX BPEJ OKPYXKAIOIIEH MPUPOIHOW Cpene, yMEHue
MIPOTHO3UPOBATh HEONArOMPHATHBIE AKOJOTMYECKUE TMOCIEACTBUS MPEANPUHUMACMBIX JCUCTBUNA H
MpeA0TBpaIIaTh UX;

HaJU4Me€ pa3BUTOrO  OSKOJOTMYECKOTO  MBIIUICHHS, SKOJOTMUYECKOW  KYJIbTYpbI, OIbITa
JESATETFHOCTH IKOJIOTHYECKOW HANPAaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS MMM B TMO3HABATEIHHOM,
KOMMYHUKAaTUBHOM U COLIMAJIIBHOW MPAKTHKE, TOTOBHOCTU K YYacCTHIO B MPAKTHUYECKOM AESTENbHOCTU
AKOJIOTUYECKON HAIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 O3HAHMA:



C(OPMHUPOBAHHOCTh MHPOBO33PCHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HAyKd U OOIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUAJOTe KYJIbTYp, CIOCOOCTBYIOLIETO OCO3HAHHIO
CBOETO MECTa B IMOJIUKYJIBTYPHOM MHPE;

COBEPILECHCTBOBAHHE SA3BIKOBOW W YUTATENBCKOM KYJIBTYpPBI KaK CPEACTBA B3aUMOJICHCTBUS MEXKILY
JFOZIBMHU Y TIO3HAHHS MUPA;

NOHMMaHue creunpukn OWONOTMH KaK HayKd, OCO3HaHus e€ pomu B (hopMuUpOBaHHH
palMOHATFHOTO HAYYHOTO MBIIIICHUS, CO3JIaHHH IEJIOCTHOTO TPEJICTABICHUS 00 OKPYXAroIIeM MHpe
KaK O €IMHCTBE MPHUPOJIbI, YeJIOBEKA U OOLIECTBA, B MO3HAHUN MPUPOIHBIX 3aKOHOMEPHOCTEH U PELICHUU
poOJIEM COXPaHEHUS PUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAUMMOCTU OHMOJIOTHMHU Ui COBPEMEHHOM IMBHIM3AIMU: 00ecreueHs] HOBOTO
YPOBHSI Pa3BUTUSl MEIUIMHBI, CO3JaHUE TEPCHCKTHBHBIX OMOTEXHOJOTHH, CHOCOOHBIX peIIaTh
pecypcHbIe TTPOOJIEMBl Pa3BUTHS YEIOBEUECTBA, IMOMCKA IMYTEH BBIXO/A U3 IIIO0ATBHBIX SKOIOTUYECKUX
npobieM W o0ecredeHusl Imepexoja K YCTOMYMBOMY pPa3BUTHIO, PAMOHAIBHOMY HCIIOJIb30BAHHIO
MPUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HH;

3aWHTEPECOBAHHOCTh B IOJYYCHHH OWOJIOTHYECKUX 3HAHMWA B IIEISAX IOBBIIICHUS OOIICH
KYJIBTYpBI, €CTECTBEHHO-HAYYHOH I'PaMOTHOCTH, KaK COCTAaBHOW 4YacTH (PYHKIMOHAJIHHON IPaMOTHOCTH
oOyuatomuxcsi, GopMUpyeMoi Ipu U3y4eHUU OMOJIOTHH;

NOHMMAaHHE CYITHOCTH METOJIOB ITO3HAHMUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH
UCIOJIB30BaTh TOJyYaeMble 3HAHUS I aHalu3a W OOBSICHEHHsS SIBICHHH OKPYXKAIOIIETO MHpa |
MPOUCXOIAIIMX B HEM M3MEHEHUH, YMEHHE JieNaTh 0OOCHOBAHHBIC 3aKIIOUEHHUS Ha OCHOBE HAyYHBIX
(aKTOB M UMEIOIIUXCS JIAHHBIX C IEIIBIO TIOJTYYCHUS JJOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSATEIBHO HCIOJIB30BATh OMOJIOTHYECKUE 3HAHUS JJIsI PEelIeHHs IpobieM B
peabHBIX KU3HCHHBIX CHUTYAIUsX;

OCO3HAHHME IIEHHOCTH HAYYHOH JESTEIbHOCTH, TOTOBHOCTh OCYIIECTBISTh MPOCKTHYIO U
UCCIIEIOBATEIBCKYIO S TEIbHOCTh MHUBHUIYaIbHO U B TPYIIIIC;

TOTOBHOCTh U CHOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUIO U CaMOOOPa30BaHUIO, K AKTUBHOMY
MOJTYYCHUIO HOBBIX 3HAHUH 110 OMOJIOTMU B COOTBETCTBHH C )KU3HEHHBIMH IMOTPEOHOCTSMHU.

METANPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yabTaTbl OCBOEHUS y4eOHOTo MpeaMeTa « BHoIorushy BKIYaloT: 3HAaYUMble
s QOPMHUPOBAaHUS  MHUPOBO33PEHUS  OOYYAIOIIMXCS  MEKIUCUUIUIMHApHBIE  (MEXIIPEIMETHBIE)
oO0IIeHayYHbIE TOHATHS, OTPAXKAIOLIUe LEJOCTHOCTh HAYyYHOM KapTUHBI MUPAa U CHEHU(PHKY METOJO0B
MIO3HAHUS, MCIOIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPTHUs, SBJIECHHUE, MPOIEecC, CUCTEMA,
Hay4HbII (aKT, MPUHLUI, TUIOTe3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIIEOBaHUE, HAOIIOJCHUE,
U3MEpEeHUe, DSKCIEpUMEHT U JpYrux), YHHUBEpcalbHble YydeOHble JeHCTBUS (TIO3HABATEJbHBIE,
KOMMYHHUKaTHBHBIE, PETYJISTUBHbIE), oOecneunBarole GopMupoBaHie GyHKIMOHAIBHONW TPaMOTHOCTH
U COLMAJIBHOM KOMIIETEHIMH OOYyYarolIuXcsl, CIIOCOOHOCTh OOYYarOIIMXCSl MCIOJIb30BaTh OCBOEHHBIE
MEXIUCUUIUIMHAPHBIE, MHUPOBO33pEHUYECKHE 3HaHMS M yHHMBEpCaJbHble y4yeOHble JeicTBUS B
ITO3HABATEJIBHON U COIIMAIBHON MTPAKTHKE.

MertarnpeaMeTHbIe pe3yabTaThl OCBOSHHSI TPOrpaMMbI CPEIHET0 00IEero 00pa3oBaHMs OTPAXKAIOT:

Osgi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU MO3HABATEIbHBIMM A€l CTBUSIMU:

1) 6a3oBble JIOrHYecKue A1eiCTBUSA:

CaMoCTOSITENIbHO  (OpPMYyNIMpPOBaTh M aKTyaJu3upoBaTh MpodieMy, paccMaTpuBarh €€
BCECTOPOHHE;

UCIIOJIb30BaTh TNPU OCBOCHHWU 3HAHUH NPHUEMBI JIOTUYECKOTO MBIIUIEHUS (aHaiau3a, CHHTE3a,
CpaBHEHMs, KJaccu(ukanuu, 0000IEH ), PACKPBIBATh CMBICI OMOJIOTMYECKUX MOHSATHH (BBIIENATH UX
XapaKkTepHble MPU3HAKHU, YCTAHABIUBATD CBA3HU C IPYTMMHU MTOHATHSIMH);

ONpEAEIATh LEIN AEATEIbHOCTH, 33/1aBasi apaMeTpbl U KPUTEPUU UX JOCTH)KEHMSI, COOTHOCHUTD
Pe3yNbTaThl JESTENILHOCTH C TOCTABIEHHBIMU LIEISIMH;

UCII0JIb30BaTh OMOJIOTHYECKUE TTOHATHS Il 00bsICHEHHs! (DAKTOB U SABICHUIN )KUBOM TPUPOJIBI;



CTPOUTH JIOTMYECKHE pacCyXICHHUs (MHAYKTHBHBIC, NENYKTHBHBIC, 110 AaHAJIOIMH), BBIABIATH
3aKOHOMEPHOCTH W TPOTHBOPEYHMS B PACCMAaTPUBAEMBIX SBJICHUSX, (OPMYIMPOBATH BBHIBOJABI U
3aKJIIOYCHUS;

IPUMEHSATh CXEMHO-MOJEIBHBIE CPENCTBA M IPEICTaBJICHUSA CYLIECTBEHHBIX CBsI3€d H
OTHOLICHMH B U3y4yaeMbIX OMOJIOTMUYECKUX OOBEKTaX, a TaKkKe IMPOTUBOPEUYUi pa3HOro poja,
BBISIBIICHHBIX B PA3JINYHBIX HHPOPMALMOHHBIX HCTOYHUKAX;

pa3pabarbiBaTh IUIaH pelIeHHs] MpoOJeMbl ¢ y4y€TOM aHalu3a UMEIOIUXCS MaTepUaIbHBIX M
HeMaTepUaIbHBIX PECYpPCOB;

BHOCUTbh KOPPEKTHUBBI B JIEATEIBHOCTh, OLIEHUBAaTh COOTBETCTBUE PE3YJIbTATOB LIEJSIM, OLIEHUBATh
PHUCKHU NOCIEACTBUN NEATENBHOCTH;

KOOPDJMHUPOBaTb W  BBIIOJHATH pabOTy B  YCIOBUSAX pEANbHOIO, BHUPTYalIbHOIO M
KOMOWHHUPOBAaHHOTO B3aUMOJICHCTBUS;

pa3BUBAaTh KPEATHUBHOE MBIIUIEHUE NP PEILICHUH )KU3HEHHBIX POOJIEM.

2) 6a3oBbIe HcciIeI0BaTeIbCKHE JeHCTBHUSA:

BJIAJ€Th HAaBbIKAMHM Y4eOHO-HCCIEeIOBATEIbCKOW W MPOEKTHON JEATeNbHOCTH, HaBbIKAMHU
paspeleHus: npodiieM, ClIOCOOHOCTbIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY HOUCKY METOJOB PEIICHUS
MPAKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3JInYHbIX METO/I0B I03HAHMS,

UCIOJIb30BaTh  pA3JIUYHbIE BUJbl JEATEIBHOCTH 110 TIIOJYYEHHIO HOBOTO 3HAHUA, €ro
MHTEpIpeTaluy, IpeoOpa3oBaHUI0 U IPUMEHEHUIO B YY€OHBIX CUTYalUsX, B TOM YHCJE NPU CO31aHUU
Y4eOHBIX U COIMAIIBHBIX ITPOEKTOB;

dopMHpoBaTh HayuyHBIH TUI MBILUICHUS, BIAJETh HAYYHOW TEPMMHOJIOTHEH, KIIOUEBBIMU
MOHATUSIMU U METOJ1aMU;

CTaBUTh M (opMyaupoBaTh COOCTBEHHbIE 3a7auyd B 0Opa30BaTENbHON JEATEIBHOCTH U
KU3HEHHBIX CUTYallUsIX;

BBISBIIATh [IPUYMHHO-CIIEICTBEHHbIE CBSI3W U aKTyaJlM3UPOBaTh 3aJady, BbIJBUIATh I'MIIOTE3y €€
pellieHns, HAaXOJIUTh apryMEHTBl JUIsl JOKa3aTeNbCTBA CBOMX YTBEP)KICHHM, 3ajaBaTh INapaMmeTpbl U
KPUTEPHUH PELICHMUS;

AQHAIN3UPOBATh TOJYYEHHBIE B XOJ€ PEUICHMs 3a/JaYd pe3yibTaTbl, KPUTUYECKU OLIEHHWBATH UX
JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSX;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;

OCYILECTBIIATh II€JICHANPABIEHHBI TOMCK IIepeHoca CpeACTB M CIOcOo0OB JeHcTBUSA B
PO eCCUOHABHYIO CPENy;

YMETh MEPEHOCUTh 3HAHUS B M03HABATEIbHYIO M MPAKTHUECKYIO 001aCTH KU3HEACATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE UJIEH, MIpeUlaraTb OPUTHHAIBHBIC TTOAXO0/bl M PELIeHUs, CTAaBUTh MPOOJIEMBI U
3aJ1a4M, JOMYCKAIOIUE aJIbTEPHATUBHBIE PEIICHHUS.

3) padora ¢ nnpopmManmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX MCTOYHMKAX MH(OpManuu (Tekcre yueOHOro mocoOus, HaydHO-
HOMYJISAPHOI AUTEpaType, OMONIOTHYECKUX CIOBapsX U CIPaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHbIX, B
WuTepHere), aHamuM3upoBaTh MH(POpPMALMIO PAa3IWYHBIX BUAOB U (OpM mpeacTaBieHUs, KPUTHUECKU
OLIEHUBATH €€ JJOCTOBEPHOCTh U HEPOTUBOPEUUBOCTE;

dbopMynupoBaTh 3ampochkl M NPUMEHSATh pa3IUYHbIE METOAbl NpU TIOUCKE U oTOOope
Ouosiornyeckoil nupopmau, He0OXOIMMOH /s BHITOJTHEHUS YUeOHBIX 3a1a4;

npuoOpeTaTh  OMNBIT  HCIOJB30BaHHA  HMH(MOPMALIMOHHO-KOMMYHHKATUBHBIX  TE€XHOJOTH,
COBEpILICHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BaHMSI PA3JIUYHbIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMAIbHYIO (hOpMYy IpECTaBlIeHUs OMoornyeckoi nH(popManuu
(cxemsl, rpauKH, TUarpaMMbl, TaOJIHUIIbI, PUCYHKH U JPYToe);

MCIIOJIb30BaTh HAYUHBIN S3bIK B KAYECTBE CPEJICTBA MPHU paboTe ¢ OMONIOrn4eckoil HHpopMaluen:
IPUMEHATh XUMHUYECKHE, (PU3NYECKHe U MaTeMaTUYecKre 3HaKU U CUMBOJIbI, (hopMyiibl, aO0peBuaTypy,
HOMEHKJIATYpY, UCII0JIb30BaTh U MPEe0Opa30BbIBaTh 3HAKOBO-CUMBOJIUYECKHE CPEICTBA HATJISTHOCTH;

BJIAJICTh HABBIKAMH PACIO3HABAaHUS M 3allUTHl MHPOpMALUHU, UHHOPMAIIMOHHON 0€30MacHOCTH
JUYHOCTH.



OgiaieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHUBHBIMH el CTBUSIMM:

1) oOmenue:

OCYIIECTBIISITh KOMMYHHKAIIUU BO BceX cdepax KU3HU, aKTHUBHO Y4acTBOBAaTh B JMAJIOTE WIH
IMCKYCCHM IO CYHIECTBY OOCYXTaemoil TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKAa3bIBATh CYKICHUS
OTHOCHUTEJIHO BBINIOJIHEHUS IIpe/araeéMoil 3aJauu, yYUThIBaTh HHTEPECH M COINIACOBAaHHOCThH MO3UIIUIN
JPYTUX YYaCTHUKOB JIMAJIOTa UM TUCKYCCHH);

pacro3HaBaTh HeBepOaJbHBIE CPEICTBA OOIIEHHSA, MOHMMATh 3HAYEHHE COLMAJIbHBIX 3HAKOB,
NPENOChIIIOK BO3HUKHOBEHUSI KOH(JIMKTHBIX CHUTyallMd, YMETh CMST4aThb KOH(IMKTBI M BECTH
MIEPETOBOPBL;

BJIAJICTh Pa3IMYHBIMU CIIOCOOaMU OOIIECHUS U B3aUMOJCHCTBUS, MOHMMATh HAMEPEHHS IPYTrUX
JOJIEH, MPOSIBIIATh YBAKUTEIbHOE OTHOLICHHE K COOECeTHUKY U B KOPpEeKTHOU (hopme (HopMyInupoBaTh
CBOM BO3PAXKECHMUS;

Pa3BEPHYTO U JIOTUYHO U3JaraTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM S3BIKOBBIX CPEJ/ICTB.

2) coBMeCTHas J1eSITeJIbHOCTD:

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOM 1 MHIUBUYalbHON paOOThI MPU pPelIeHUN
OunoIoTHYecKoil  mpoOsieMbl, OOOCHOBHIBATH HEOOXOJMMOCTH IMPHMEHEHHsI TPYIIOBBIX  (QOpM
B3aMMOJICHCTBUS MPU PELICHUH Y4eOHOM 3a/1a4H;

BBIOMPAaTh TEMAaTHKy M METOAbl COBMECTHBIX JCUCTBHUH € Y4E€TOM OOIIMX HWHTEPECOB H
BO3MOXKHOCTEH KaXKJI0TO YJieHa KOJUIEKTHBA;

IPUHUMATD L€ COBMECTHOH AEATEIbHOCTH, OPIraHU30BbIBATh U KOOPJAMHUPOBATH JEHCTBUS IO
e€ JOCTHKEHMIO: COCTABIIATH IUIaH JIEHCTBUM, paclpeaensiTh pPoilu C Y4ETOM MHEHUN YYaCTHHUKOB,
00CyXI1aTh pe3yIbTaThl COBMECTHOU PabOTHI;

OLICHMBATh KAa4eCTBO CBOETO BKJIAJa M KaXKIOTO0 y4yaCTHHKAa KOMaHIbl B OOLIUIl pe3yabTaT MO
pa3pabOTaHHBIM KPUTEPHUSIM;

npeniaraTh HOBBIE TPOEKThI, OLIGHWBATh UAEH C TO3UIMH HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKOM 3HAYNMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3IUYHBIX CHUTYAIUsX, MPOSBIATH
TBOPYECTBO U BOOOpAKEHUE, OBITH MHUIIHATHBHBIM.

OBiaieHUe YHUBEPCAJIbHBIMH PEryJsiTHBHBIMHU ACHCTBHAMM:

1) camoopranusanms:

UCIOJIb30BaTh OMOJIOTHYECKUE 3HAHMS Ul BBISIBIICHUS NMPOOJIEM M MX PEHICHUS B )KU3HEHHBIX U
y4eOHBIX CUTYaIHsIX;

BBIOMpPAaTh HAa OCHOBE OHOJOTMYECKUX 3HAHUH LeJNeBble U CMBICIOBBIE YCTAaHOBKM B CBOMX
JNEUCTBUAX M TMOCTYNIKaX MO OTHOWICHUIO K >KUBOW MPUPOAE, CBOEMY 3J0POBBIO H 30POBBIO
OKPYKAIOILUX;

CaMOCTOSITENIbHO OCYILIECTBIISATh TO3HABATENIbHYIO JESITEIbHOCTb, BBISBISATH IPOOJIEMBI, CTABUTD U
(dbopMyIMpOBaTh COOCTBEHHBIE 337]aUll B 00pa30BaTEIbHOMN JIEATENbHOCTH U )KU3HEHHBIX CUTYAIUX;

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH pELEeHUs MNpoOjemMbl ¢ Y4ETOM HMEIOLIUXCS PEeCcypCcoB,
COOCTBEHHBIX BO3MO>KHOCTEH M MPEINOYTEHUH;

JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacuIMpsATh paMKH Y4eOHOTO IIpeMEeTa Ha OCHOBE JIMUHBIX MPEANOYTEHHIA;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (OPMUPOBAHUIO W TMPOSBICHUIO HIMPOKOM SpyAMIIMM B Pa3HbIX 00JACTIX
3HaHU, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYpPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaThb OLIEHKY HOBBIM CHUTYyallUsiM, BHOCHTb KOPPEKTHBBl B JESATEIBHOCTb, OLICHUBATbH
COOTBETCTBHUE PE3YJIbTATOB LIEJISAM;

BJIAJICTh HABBIKAMU I103HABATENbHONH pe(IeKCHH KaK OCO3HAHUS COBEpIIAEMBbIX NEHCTBUN H
MBICIUTENBHBIX TPOIECCOB, UX PE3yJIbTaTOB M OCHOBaHHUM, HCMOJIb30BaThb MPHUEMBI pPeQIEKCUH IJIs
OLIEHKU CUTYalllH, BHIOOpA BEPHOTO PELICHMUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATh PEIICHUS [0 UX CHUKEHUIO;



IPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX [IPU aHAJIU3€E PE3yJIbTaTOB AEATEIbHOCTH;
3) npuHsATHE ce0s1 M APYrUX:

IpUHUMATh ce0sl, TOHMMasl CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTaTOB AEATEIbHOCTH;
IPU3HABaTh CBOE MPAaBO U MPaBO JAPYTUX Ha OLIMOKY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3UIMU APYrOro 4eIOBEKa.

INPEJAMETHBIE PE3YJIBTATbBI

[Ipenmernsie pe3ynbTarhl ocBoeHHs mporpammbel COO mo Ouonormu Ha 0a30BOM YpOBHE
BKJIIOUAIOT crenuduueckue i yueoHoro npeamera «buonorus» HaydyHble 3HaHUS, YMEHHUS U CIIOCOOBI
JICWCTBUH 10 OCBOCHMIO, HMHTEPIPETAlMM W MPEeoOpa30BaHMUIO 3HAHWM, BHIBI JAEATEIHHOCTH IO
MOJIYYEHUIO HOBOTO 3HAHMUS W TNPUMEHEHUIO 3HAHUN B Pa3NUYHBIX YUYEOHBIX CHUTyallUsX, a TaKkXkKe B
peanbHBIX JKU3HEHHBIX CUTYAIMsIX, CBS3aHHBIX ¢ OHojorueid. B mporpamme mpeameTHble pe3yabTaThbl
MIPeJICTaBJICHbI 10 TOJaM 00y4YeHUSI.

[IpeameTrHbIe pe3ynbTaThl OCBOCHUs yueOHoro npeamera «buonorus» ¢ 10 knacce oTpaxaror:

c(OpMUPOBAHHOCTh 3HAHUW O MECTE€ U POJIU OHOJOTMU B CHCTEME HAy4YHOTO 3HAHUA
€CTEeCTBEHHBIX HayK, B ((OPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpPA U HAYYHOTO
MHPOBO33PEHHUS, O BKJIAJE POCCUHUCKUX U 3apyOEKHBIX YYEHBIX-OHMOJIIOTOB B pa3BUTUE OHOJIOTHUH,
(yHKIMOHATHLHON TPAMOTHOCTH Y€JIOBEKA ISl PEICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE pAaCKphIBaTh COJCp)KAaHUE OHMOJOTMYECKMX TEPMHUHOB U TMOHSITHH: >XHU3Hb, KIETKa,
opranusM, Mmetabosin3Mm (OOMEH BEUIECTB U IPEBPALLEHUE HHEPrHM), TOMEOCTa3 (CaMOperyssius),
YpOBHEBasi OpraHU3alusl *UBBIX CHUCTEM, CAMOBOCIPOU3BelEHUE (PErmpoOIyKIHs), HACIEICTBEHHOCTbD,
M3MEHYMBOCTb, POCT U Pa3BUTHE;

YMEHHE U3JlaraTb OWOJIOTUYECKHWE TeOopuH (KJIETOYHAs, XPOMOCOMHAs, MYTallMOHHA,
[IEHTpAJTbHAs JIOrMa MOJICKYJISIpHOUN Omonorun), 3akoHsl (I'. Mennens, T. Moprana, H. 1. Basunosa) u
yueHus: (0 LEHTpax MHOrooOpasusi U MPOMCXOXKIEHUS KyiabTypHbIX pactenuir H. U. Baumnona),
OTIPEIENIATH TPAHUIIBI UX TPUMEHUMOCTH K KHBBIM CHCTEMaM;

yMEHHUE BJaJileTh METOJaMU HAay4YHOIO MO3HAHMSA B OMOJIOTUM: HAONIO/JEHUE M OMUCAHME >KUBBIX
CHCTEM, TPOIECCOB M SBJICHWN, OpPraHM3alus H MPOBEACHHUE OHOJOTMYECKOTO OJKCIIEPHMEHTA,
BBIJIBUKEHHUE THUIIOTE3bl, BBISIBIEHUE 3aBUCHUMOCTH MEXIY HCCIEIyeMbIMH BEIUYMHAMH, OOBSICHEHUE
MOJTYYCHHBIX PE3yJIbTaTOB, MCIOIH30BAHHBIX HAYYHBIX TOHSATHHA, TEOpPUH W 3aKOHOB, YMEHHUE JeNaTh
BBIBOJIbl HA OCHOBaHMHU MOJYYEHHBIX Pe3yJbTaTOB,;

YMEHHE BBIIENATh CYIIECTBEHHbIE TPU3HAKM BHPYCOB, KJIETOK MPOKAPHOT M DYKAPHOT,
OJTHOKJIETOYHBIX W MHOT'OKJIETOYHBIX OpPraHW3MOB, OCOOCHHOCTHM TIpPOLECCOB: OOMEHa BEIIECTB MU
NpeBpamieHusi JHEPruM B KJIETKe, (OTOCHHTE3a, IUIACTHYECKOTO MW DHEPreTHYecKOro OOMEHa,
XeMOCHHTE3a, MUTO03a, Mel103a, OIJIOJJOTBOPEHH S, PA3MHOXKEHUS, UHAMBUIYyaIbHOTO Pa3BUTHUS OpraHu3Ma
(oHTOTEHE3);

yYMEHUE MPUMEHSTh MOJyYeHHbIE 3HaHUS JJ11 O0BSICHEHUS! OMOJIOTHYECKUX MPOLIECCOB U SIBIECHUM,
IUTSL TIPUHSITHS TIPAKTHYECKUX PENICHWH B MOBCEIHEBHOH JKM3HH C IEJbI0 oOecrieueHusi 0e301macHOCTH
CBOETO 3/I0pPOBbSl U 3/I0POBbSl OKPYKAIOIIMX JIFOAEH, COONIOJEHUS HOPM T'PAaMOTHOTO TIOBEACHUS B
OKpYJ)Kalolel TMPUPOJHONW cpede, TIMOHMMaHWEe HEOOXOJUMOCTH  HCIIONB30BAHUS  JTOCTHKEHUH
COBPEMEHHOM OMOJIOTUU M OMOTEXHOJIOTHH /U1 PallMOHAIBHOTO MPUPOJIONIONIE30BAHMS;

YMEHHUE pemiaTh 3JeMEHTapHbIE TeHEeTHYECKHE 3a/1a4l Ha MOHO- W TMTHOPUIHOE CKpEIIUBaHHE,
CIIETIJICHHOE HACJIeZIOBAaHUE, COCTABJIATH CXEMbl MOHOTMOPHIHOTO CKPEIIUBAHHS Ul MpeCcCKa3zaHHs
HaCJIeIOBaHMsI TPH3HAKOB y OPTaHU3MOB;

YMEHHUE BBIOJIHATH Ja00paTOpHbIE U MPAaKTUYECKUE PabOThI, COOMIOIATh MpaBHia MpH padboTe ¢
y4eOHBIM U 1a00paTOPHBIM 000PYIOBaHUEM;

YMEHUE KPUTUYECKM OIICHMBAaTh M MHTEPIPETUPOBaTh HMH(OpMAIMIO OHOJIOTHYECKOro
COJZIep KaHMsl, BKIIFOYAIONIYIO IICEBIOHAYYHBIE 3HAHUS M3 Pa3IMYHBIX MCTOYHHUKOB (CPEICTBA MACCOBOM
uHpOpMalUY, HAYYHO-TIOMYJISIPHBIE MaTepUallbl), STUUYECKUE aCIEKThl COBPEMEHHBIX HCCIIEJOBAaHUI B
OMOJIOTHH, MEUIINHE, OMOTEXHOJIOTHH;



YMEHHUE C03/1aBaTh COOCTBEHHBIC MMUCHhbMEHHBIC M YCTHBIE COOOIIEHUs, 00001Ias OMOJIOTHUECKYIO
MH(OPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO MCIOIb30BATh MOHATHWHBINA anmapar OHOJIOTHH.

[TpenmerHble pe3ynbTaThl OCBOEHUs yueOHoro npeamera «buonorus» ¢ 11 knacce oTpaxaror:

c(OPMHPOBAHHOCTh 3HAHUH O MECTe€ M pOJM OWOJIOTUM B CHCTEME HAYYHOTO 3HAHHA
€CTECTBEHHbIX HayK, B (()OPMUPOBAHMU COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTUHBI MHpA U HAY4YHOT'O
MHUPOBO33PEHHUS, O BKJIAJEC POCCUHCKHX M 3apyOekHBIX YUEHBIX-OMOJIIOTOB B pPa3BUTHE OHOJOTHH,
(GYHKIMOHATIBHON IPAMOTHOCTH YEJIOBEKA JJIS PEIIECHUS )KU3HEHHBIX 3a]a4;

YMEHHUE pACKPBIBAaTh COJCpKAHWE OHMOJIOTWYECKHX TEPMHUHOB W MOHATHH: BUJ, MOIMYJISIMS,
IeHO(QOH, 3BOJIONMSA, IBMXKYIIHME CUIbl ((AKTOpPbI) 3BOJIOLUH, IPUCHOCOOIEHHOCTh OpPraHHU3MOB,
BUI000pa30BaHue, SKOJIOTUYECKHE (PAKTOPBI, SKOCHCTEMA, MPOIYLIEHTHl, KOHCYMEHTBI, PEIyLIEHTHI, ETH
IIUTAHUs, SKOJIOTHYecKas NupaMuaa, obnoreoueHos, buocdepa;

yYMEHHUE H3JaraTh OMOJOrMYeckre Teopuu (dBoiroroHHas Tteopust Y. /lapBuHa, CHHTETHUYECKAs
TEOpHs 3BOJIIOLIMMN), 3aKOHBI U 3aKOHOMEpHOCTH (3apoabieBoro cxoncrsa K. M. Bapa, uepenoBanus
TJIaBHBIX HampaplieHu# u mytei sBomroruu A. H. CeBeprioBa, yuenus o 6uocdepe B. 1. Bepuaackoro),
OIpeNIeJIATh TPAHULBI UX TPUMEHUMOCTH K KHUBBIM CUCTEMAM;

YMEHHUE BJIaJIeTh METOJaMU HAyYHOTO MO3HAHMSA B OMOJIOTHH: HAOIIOJEHUE M OMMCAHHUE JKUBBIX
CHCTEM, IIPOLECCOB M SBJICHUN, OpraHM3alus M MpPOBEAECHUE OHOJIOIMYECKOIo HSKCIIEPHMEHTa,
BBIJIBKCHHE THUIIOTE3bI, BBIIBICHUE 3aBHCHMOCTH MEXIY HCCIEAYEeMBIMH BEITMYMHAMH, OOBSICHEHUE
IIOJyYEHHBIX pE3yJIbTaTOB, MCIOJIb30BAHHBIX HAYYHbBIX MOHATHH, TEOpUH M 3aKOHOB, YMEHHUE JeaTb
BBIBOJIbl HA OCHOBaHHMHU MOJTYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBIIENATh CYIIECTBEHHbIE IPU3HAKU CTPOCHUS OHMOJIOIMYECKMX OOBEKTOB: BHJIOB,
MOMYJISIUI, MPOAYIIEHTOB, KOHCYMEHTOB, PEIyLEHTOB, OMOTEOIIEHO30B M JKOCHCTEM, OCOOCHHOCTH
IPOLECCOB:  HACIEACTBEHHOM  W3MEHYMBOCTH,  €CTECTBEHHOT0o  0TOOpa,  BMJ000pa3oBaHus,
MPUCIIOCOOJICHHOCTH OPTraHU3MOB, JEHCTBHS HKOJOTHYECKUX (PAKTOPOB Ha OpraHU3MBbI, IEpeHoca
BEIIECTB M IIOTOKA HSHEPIUUM B HSKOCHCTEMAax, AHTPOIOIEHHBIX M3MEHEHHH B 3KOCHCTeMax CBOeH
MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOTEOXUMHUYECKUX ITUKIOB B Onocdepe;

yYMEHHUE MPUMEHSTh [0JyYeHHbIE 3HaHUS JJ11 O0BSICHEHUS] OMOJIOTUYECKUX ITPOLECCOB U SIBIECHUM,
IUISL TIPUHSTHS TPAKTUYECKUX PEUICHWH B MOBCEJHEBHOH JKM3HH C IEJIbI0 oOecredeHus: 0e30macHOCTH
CBOETO 3/I0pOBbSl U 3/I0POBbSl OKPY)KAIOLIMX JIFOAEH, COOIIOJEHUS HOPM I'PAaMOTHOIO TOBEACHUS B
OKpY’Kalole TMpUPOJHONW cpele, TOHUMaHHE HEOOXOJUMOCTH  HCIIONB30BAHUS  JIOCTHKEHUH
COBPEMEHHOW OMOJIOTHH [Tl pallMOHAIBHOTO IPUPOI0I0Ib30BAHUS;

YMEHHUE pelaTh dJIEMEHTAPHBIE OMOIOTHYECKHE 3a/1a49H, COCTABISATh CXEMbI IEPEHOCA BEUIECTB U
SHEpPIuu B SKOCUCTeMax (IeNy MUTaHus);

YMEHHE BBINOJHATH J1a00paTOPHBIE U MpakTHUeCKHe paboThl, COONIOAATh MpaBMiia MpU padboTe C
y4eOHBIM U JIAOOPaTOPHBIM 000PYAOBAHUEM;

YMEHHE KPHUTHYECKH OIICHWBATh MW HMHTEPIPETUPOBATH HHPOPMALUIO  OHOIOTHYIECKOTO
COJIep KaHusl, BKJIIOYAIOIIYIO IICEBOHAYYHbIE 3HAHUS M3 Pa3IMYHBIX UCTOUYHUKOB (CPEICTBA MacCOBOM
nH(poOpMalMK, HAYYHO-NOMYJSIpHbIE MaTepHualibl), paccMaTpuBaTh IJ100AJbHBIE  3KOJOTHYECKHE
po06JIEMBbI COBPEMEHHOCTH, (HOPMUPOBATH MO0 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIMIO;

YMEHHUE C03/1aBaTh COOCTBEHHBIC MUCHhbMEHHBIE M YCTHBIE COOOIIEHUs, 00001Ias OMOJIOTHIECKYIO
nH(OPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO HUCIOJIb30BATh MOHATHIHBIN anmapar OMOoJI0Truu.



TEMATHYECKHH IJIAH

10 KITIACC
KoaunyecTBO yacon
Ne HaunmeHoBaHue K I
~ | pa3aesioB U TeM | Beer OHTPO paKkTH DJIeKTpOHHbIe (M (ppoBbIe) 00pa3oBaTeJbHbIE PeCypChl
n/n JbHbIE | 4YecKHue
MpPOrpaMMbl 0
pa6oTsl | padoThI
bubmuoreka [1OK https://m.edsoo.ru/7f41¢292
POIII (10 xmacce) https://resh.edu.ru/subject/5/10/
buonorus kax MBOIII(10 xnacc)
1 2 0.5 https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video
Hayka _lesson.video&subject_program ids=31937278&class_level ids=
10,11
bubmuoreka [1OK https://m.edsoo.ru/7f41¢292
POIII (10 kmacce) https://resh.edu.ru/subject/5/10/
Kusbie MDBII(10 kmacc)
2 CUCTEMBI U UX 1 https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video
OpraHu3aImsa _lesson.video&subject program ids=31937278&class_level ids=
10,11
Bbubmnoreka [TOK https://m.edsoo.ru/7f41¢292
XUMHUYecKuii 1li/{()al_l]:ll_[(( 11 (()) Knacc)) https://resh.edu.ru/subject/5/10/
KJacc
3 coctas u 8 1 https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video
CTpoCHNE _lesson.video&subject program ids=31937278&class_level ids=
KJIETKHU
10,11
Bbubmnoreka [TOK https://m.edsoo.ru/7f41¢292
POII (10 xmacce) https://resh.edu.ru/subject/5/10/
KuzHenesTenbH MOHI(10 knacc)
4 6 https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video
OCTE KIICTKH lesson,video&subject program ids=31937278&class_level ids=
10,11
Bbubnnoreka [TOK https://m.edsoo.ru/7f41¢292
PasMHOKEHHE U &39]]1:[]1((11(()) Knacc)) https://resh.edu.ru/subject/5/10/
KJacc
5 WHMBIYAILHO 5 1 https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video
C pasBUTHE lesson,video&subject program ids=31937278&class_level ids=
OpraHu3smMoB 10.11
Bbubnnoreka [TOK https://m.edsoo.ru/7f41¢292
Hac/leICTBEHHO 1I\’/%IJ&I(( 11(()) K.HaCC)) https://resh.edu.ru/subject/5/10/
KJ1acc
6 ¢Tb 1 9 1 1.5 https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video
MSMCHYHBOCTR _lesson,video&subject_program_ids=31937278&class_level ids=
OpraHu3smMoB 10.11
Bbubnnoteka [IOK https://m.edsoo.ru/7f41¢292
Ceexust POII (10 xmacce) https://resh.edu.ru/subject/5/10/
OPIFAHM3MOB MDUI(10 kmacc)
7 Op ’ 3 https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video
CHOBBI _lesson,video&subject_program_ids=31937278&class_level ids=
OMOTEXHOJIOTUH 10.11
OBHIEE KOJIMYECTBO
YACOB I1I0 34 1 4
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https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11

11 KUIIACC

KoanyecTBo yacoB
No HaumenoBanue K I
pa3aesioB U TeM | Bceer OHTPO paKTH DJiIeKTpoHHBbIE (1 (poBbIe) 00pa3oBaTebLHbIE pecypPChl
n/m JbHbIE | YeCcKHe
NporpaMmbl 0
paGoTsl | padoThI
bubmuoteka LIOK https://m.edsoo.ru/7f41cc74
POII (10 xmacce)
https://resh.edu.ru/subject/5/11/
1 OBOJIONIMOHHAS 9 1 MDBHI(10 kmacc)
Ouoorus https://uchebnik.mos.ru/catalogue?aliases=lesson_template,
video_lesson.video&subject program ids=31937278&class
_level ids=10.11
bubmuoteka LIOK https://m.edsoo.ru/7f41cc74
POII (10 xacc)
https://resh.edu.ru/subject/5/11/
Bo3HukHOBEHME
2 W pa3BUTHE 10 0.5 MOIII (10 ancc) .
AIBHIL A 3eMIe thps://uchebmlf.rnos.ru/<.:atalogue?ahas.es=1esson_ternplate,
video_lesson.video&subject program ids=31937278&class
_level ids=10.11
bu6nnoreka L{OK https://m.edsoo.ru/7f41cc74
POII (10 xacc)
Opra3Mb! i https://resh.edu.ru/subject/5/11/
3 OKpY>Karomas 5 1 MOIII(10 Knagc) .
cpena https://uchebnik.mos.ru/catalogue?aliases=lesson_template,
video_lesson,video&subject program ids=31937278&class
_level ids=10.11
bubmmoteka LIOK https://m.edsoo.ru/7f41cc74
POIII (10 xmacce)
CooGmectsa u https://resh.edu.ru/subject/5/11/
4 AKOJIOTUYECKHE 10 1 MOIII(10 Knagc) .
CHOTOMEL https://uchebnik.mos.ru/catalogue?aliases=lesson_template,
video_lesson,video&subject_program_ids=31937278&class
_level ids=10.11
OBIIEE
KOJIMYECTBO
YACOB TIO 34 ! 2:5
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https://resh.edu.ru/subject/5/11/
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https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
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https://resh.edu.ru/subject/5/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
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