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INOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamMma mo reorpaduu cpenHero oouiero oopazoBanus Ha 0a30BOM YpPOBHE COCTaBIICHA HA OCHOBE

e @enepanbHOro 3akoHa OT 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit Deaepanum» ¢ N3BMEHEHUSIMU;

o IIpukaza Munmnpocsemenust ot 22.03.2021 Ne 115 «O06 yrBepxnaenun [lopsiaka opraHu3aniu U OCyIIECTBICHUs 00pa3o-
BaTeNIbHOM J1eATeIbHOCTH IO OCHOBHBIM 0011€00pa30BaTeIbHBIM IporpaMmmaM — 00pa3oBaTeIbHBIM MTPOrpaMMaM HayaJlbHOTO OOIIETo,
OCHOBHOT'O OOILIETO U CPeIHEro oo1ero o0pa3oBaHus»;

e IIpukaza Muno6pnayku ot 17.05.2012 Ne 413 «O6 yrBepxaecauu ®I'OC cpennero odimero oOpa3oBaHUs» ¢ U3MECHCHUS-
Mmu 2022 1. (mpuka3z Munnpocsenienust Poccun ot 12.08.2022 . Ne 732, 3apeructpupoBanl2. 09.2022 Ne 70034);

e IIpukaza Munnpocsemenus oT 21.09.2022 Ne 858 «O06 yTBepx)acHUHU (eepaIbHOTO MePeUHs Y4eOHHKOB, TOMYIIEHHBIX K
WCTIOJIB30BAaHHUIO TIPH PEaTH3aM UMEIOIINX TOCYJapCTBEHHYIO aKKPEIUTALUIO 00pa30BaTEIbHBIX MPOrPaMM HadalbHOTO OOIIEro,
OCHOBHOTO O0IIIET0, CpeaHero o0Iiero oopa3oBaHus OpraHU3alUsIMHU, OCYILIECTBISIONMMU 00Pa30BaTENbHYIO JAESITeIbHOCTD U yCTa-
HOBJIEHUS MPEAEIBHOIO CPOKa MCIIOJIb30BaHUS UCKIIIOUEHHBIX yu4eOHUKOBY (3aperectpupoBad 01.11.2022 Ne 70799), ¢ uameHeHUsIMU
[Tpuka3z Munnpocsemenust Poccuu ot 21.07.2023 Ne 556 (3apeructpupoBan 28.07.2023 Ne 74502).

e DepaepanpHON 00pa3oBaTebHON TpPOTPaMMBI cpenHero obmero odpasopanus (IIpuka3 MunmnpocBenieHuss Poccuu ot
18.05.2023 1. Ne 371, 3apeructpupoBan 12.07.2023 Ne 74228);

e CanlluH 2.4.3648-20 «CanutapHO-31IHAEMUOIOTHYECKUE TPEOOBAHMS K OPTraHU3aLMsAM BOCIIUTAHUS M OOyUEHUS, OTIbIXa
Y 037I0POBJICHUS IE€TEH U MOJIOAEKHY, YTBEPKAECHHBIX IOCTAHOBIEHUEM [TIABHOT'O CaHUTapHOTO Bpaya oT 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «'urneHnueckrue HOPMATUBLI U TPeOOBAHUS K 0OeCIIeueHUI0 0e30MacHOCTH U (M) Oe3BpeTHOCTH
U1 YesioBeKa (aKTOpOB Cpeibl OOUTAHUS», YTBEPKACHHBIX MOCTAHOBICHUEM [TIaBHOTO cCaHUTapHOTro Bpada ot 28.01.2021 Ne 2;

e YyeOHOro miaHa OCHOBHOT0 o011ero oopasosanus mkonsl Ha 2023 — 2024 y4yeOHbIil rof;

e Paboueil nporpammsl BociuTaHus mkoibl Ha 2022 — 2025 rr.

[Tporpamma 1o Owuosoruu AaéT NpeACTaBICHHE O IensX, 00 obmeil crpareruu OOydeHHs, BOCIUTAHMS M Pa3BUTHUS
oOyyJarommxcsi cpejicTBaMu yueOHoro npeamera «buonorus», onpezenser o0si3aTeIbHOE MIPEIMETHOE CONEPIKAHUE, €0 CTPYKTYPY,
pacrpefiesieHe IO paszfeliaM M TeMaM, pPEKOMEHAYeMYIO I0CIeOBaTeIbHOCTh M3Y4eHHUs y4eOHOro Marepuaiga ¢ y4E€ToM
MEXIMPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH 00pa30BaTeIbHOIO MPoliecca, BO3PACTHBIX 0COOEHHOCTEN 00yYaroINXCsl.

B mporpamme mno OHOJOrMM TakXe YUUTBIBAIOTCS TpeOOBaHMS K IJIAHUPYEMbBIM JIMYHOCTHBIM, METalpeIMETHBIM |
MPEAMETHBIM pe3ylibTaTaM 00y4deHus: B (GOPMUPOBAHUH OCHOBHBIX BHIOB yUe€OHO-TIO3HABATEILHON JIEATETbHOCTH/Y4eOHBIX ACHCTBUI
00y4aroLINXCsl 10 OCBOCHHUIO COAEP)KaHUSI OMOJIOTMYECKOT0 00pa3oBaHusl.

B mporpamme mo Ouonorun (10-11 kmaccel, 0a30BbIf ypOoBEHb) peajM30BaH NPUHLHUII MPEEMCTBEHHOCTH B HU3yYEHUU
Ouonoruu, Onaromaps 4eMy B HEHl NpPOCMAaTpUBAeTCs HANpPaBICHHOCTb Ha pa3BUTHE 3HAHUM, CBA3aHHBIX C (OPMHPOBAHUEM
€CTECTBEHHO-HAyYHOI'0 MMPOBO33PEHMSI, IIEHHOCTHBIX OPUEHTAMHA JIMYHOCTH, SKOJIOTWYECKOTO MBIIUIEHUS, MPEICTaBICHUN o
30pOBOM 00pa3e >KM3HM M OepeXHBIM OTHOIIEHHEM K OKpyXarouledl mnpuponHoi cpeae. Ilostomy Hapsay ¢ u3ydyeHHEM
00111e01O0JIOTUYECKUX TEOPUid, a TaKKe 3HAHUNA O CTPOCHHUHU KUBBIX CHCTEM Pa3HOTO paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOUINX B


https://1zavuch.ru/#/document/99/902389617/
https://1zavuch.ru/#/document/99/603340708/
https://1zavuch.ru/#/document/99/902254916/
https://1zavuch.ru/#/document/97/482254/
https://1zavuch.ru/#/document/99/566085656/ZAP23UG3D9/
https://1zavuch.ru/#/document/99/566085656/
https://1zavuch.ru/#/document/99/573500115/XA00LVA2M9/
https://1zavuch.ru/#/document/99/573500115/

HHUX IIPOLCCCOB B IIPOrpaMme 110 6I/IOJIOFI/II/I YACJICHO BHUMAHUEC HUCIIOJB30BAHUIO ITOJYUYCHHBIX 3HAaHUU B HOBCCI[HCBHOﬁ KU3HU OJIA
pelieHus] MPHUKJIAAHBIX 3334, B TOM 4HCIe: NMPOQUIAKTUKUA HACICICTBCHHBIX 3a00JICBaHHMI 4YeEJIOBEKa, MEIHMKO-TEHETHYECKOTO
KOHCYJIBTUPOBaHUS, 000CHOBAHHSI HKOJIOTUYECKH 11€JIeCO00pa3HOro MOBEICHUS B OKPYKaIOIIel MPUPOTHON cpenie, aHaIn3a BIUSHUSL
XO3SUCTBEHHOW JESITEIPHOCTH YEJIOBEKAa HAa COCTOSIHHE IPHPOAHBIX W HCKYCCTBEHHBIX JKOCHCTEM. YCHIICHHE BHHMAaHHUS K
MPUKJIAHON HAMpaBICHHOCTH YydeOHOro mpeamera «bHONOTHs» MPOTUKTOBAHO HEOOXOMUMOCTBHIO O0CCIICUCHHS YCIOBHMA s
pellieHHsI OJHOW W3 aKTyaJbHBIX 3a7a4 IIKOJIBHOTO OMOJOTHMYECKOro OOpa3oBaHUs, KOTOpas mpeidrnonaraeT (HopMHpOBaHUE Y
00yJarommxcsi ClIOCOOHOCTH aIalITUPOBATHCS K M3MEHEHHSIM TUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHpA.

buonoruss Ha ypoBHe cpeaHero oOmero oOpa3oBaHHs 3aHMMaeT BakHOEe MecTo. OHa oOecrieunBaeT (OPMHPOBAHUE VY
00ydJarommxcs MPEACTABICHUN O HAYYHON KapTHHE MHUpPA, pacliupseT u 0000I1IaeT 3HAHHS O KUBOW MPUPOJE, €€ OTIUYUTEIHHBIX
MPHU3HAKAX — YPOBHEBOW OpraHM3alldd M SBOJIIOLUH, CO3MAET YCIOBHS JJIS: TO3HAHUS 3aKOHOB YXHBOW NPUPOABI, (HOPMHUPOBAHUS
(YHKIIMOHATBHOW TPAaMOTHOCTH, HABBIKOB 3JIOPOBOTO M 0OE30MACHOTO 00pasa KHU3HU, 3KOJOTHYECKOTO MBIIUICHUS, IIEHHOCTHOTO
OTHOIICHHUS K KHBOH MPHUPOJIC U YEITOBEKY.

Bombiioe 3HadeHue OHOJIOTUS MMEET TaKKeE IJid pCIICHHA BOCIIMTATCIbHBIX M Pa3BUBAIOIIHUX 3adad CpCAHCTO 06HIGFO
oOpa3oBaHus, coluaIn3anuu oOyJaromuxcs. M3ydenune Onoioruu odecneuynBaeT yCclIoBHsl ISl (POPMHUPOBAHUSI WHTEIUICKTYAIbHBIX,
KOMMYHHUKAIMOHHBIX W I/IH(i)OpMaHI/IOHHI)IX HaBBIKOB, 3CTETHUECKOUI KYJIBTYPHI, CHOCO6CTByeT HHTCIrpaiuun 6I/IOJIOFI/I‘-IGCKI/IX 3HAHHUHU C
NPEJCTABICHUSAMU W3 JPYIHX YYEOHBIX MPEIMETOB, B YACTHOCTH, (DU3MKH, XMMUU M reorpaduu. Ha3BaHHBIC TOJOXKEHUS O
NpeIHa3HaYeHUN Y4eOHOTro mpeaMeTa «BbHoJorHsy COCTaBUIM OCHOBY Ui ONPENEICHHUs TOAX0I0B K OTOOPY U CTPYKTYPHUPOBAHHIO
€ro cojiep KaHusl, MPEICTABICHHOTO B IPOrpaMMe 1o OMOJIOTHH.

Ot6op comepkanusi yueOHoro npeamera «buomorus» Ha 6a30BOM YpPOBHE OCYIIECTBIEH C MO3UIUN KYIBTYPOCOOOPA3HOTO
MOJIXO0/1a, B COOTBETCTBHM C KOTOPBIM OOyYaroIIMecs JOJKHBI OCBOMTH 3HAHUS M YMEHUS, 3HAYMMbIC i1 (DOPMHPOBAHUS OOIICH
KYJIBTYPBI, ONPEACISIONINE aJeKBAaTHOE MOBECHIE YeJIOBEKAa B OKPYKAIOUICH MPUPOIHOI cpene, BOCTpeOOBaHHBIC B TIOBCEIHEBHOU
KU3HU U MPAKTUYECKON aearerabHocTu. Oco0oe MecTo B 9TOM CHCTEME 3HAHUM 3aHMMAIOT AJIEMEHTHI COMEPKaHusl, KOTOPbIE CITyKaT
OCHOBOU 1711 ()OPMUPOBAHUS TPEICTABICHUNA O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KAPTHHE MHpa W IIEHHOCTHBIX OPHCHTAIHSIX
JTUYHOCTH, CIOCOOCTBYIOIINX TYMaHU3AIMH OHOIOTHYECKOTO 00pa30BaHusl.

CTpyKTypHUpOBaHHUE COMEpKaHHUS YIeOHOTO Marephalia B IporpaMMe MO OMOJIOTHH OCYIIECTBICHO C YYETOM MPHOPUTETHOTO
3HAYEHUS 3HAHUI 00 OTIIMYUTENBHBIX 0COOEHHOCTSIX KUBOUM MPUPOABI, O €€ YPOBHEBOI OpraHU3aIMK U 3BONIONKH. B cooTBeTCTBUU C
9TUM B CTPYKType y4ueOHoro npeamera «bronorus» BbIICIEHBI CISNYIONNEe ColepKaTelibHble TUHUN: «buonorus kak Hayka. MeToasl
Hay4YHOTo To3HaHus», «KieTka kak 6uonoruueckas cucreMay, «OpraHusMm Kak Ouonorudyeckasi cuctema», «Cucrema u MHOrooopasue
OpraHn4e€CKoro Mupa», <<3BOJ'IIOIII/I$[ JKUBOU MpuUpoabI», «DKOCHUCTEMEI U npucymue MM 3aKOHOMEPHOCTHU».

[lenp n3yuenus: yueoHoro npeamera «buonorusy» Ha 6a30BOM ypOBHE — OBJIaJIeHHE 00yUYaIONIMMICS 3HAHUSMHU O CTPYKTYPHO-
(GYHKIMOHAIBHOW OpraHU3alMM KUBBIX CHCTEM Pa3HOro paHra u npuoOpeTeHHe YMEHHMH KCIONb30BaTh 3TH 3HAHUS JJIS TPAMOTHBIX
JCHCTBHI B OTHOIIICHHH OOBEKTOB KUBOU MPUPOJIBI U PEIICHUS PA3IUYHBIX )KU3HEHHBIX MTPOOIIEM.

JlocTikeHue menu u3ydeHust yaeOHoro npenmera «buosiorus» Ha 6a30BOM ypOBHE 00€CIEUMBACTCS PEIICHHEM CIEAYIOIIHX
3ajau:

OCBOCHHE OOYJAIONTUMHUCS CHCTEMBI 3HAHHA O OWOJIOTMYECKUX TEOPHSX, YICHHSX, 3aKOHAX, 3aKOHOMEPHOCTSX, THUIIOTE3aX,



NpaBUJIax, CIY)KAIIUX OCHOBOW JJsi (pOpMUpPOBaHMS NPEACTABICHUH O €CTECTBEHHO-HAYYHOH KapTHHE MHUpPA, O METOAAX HAy4YHOTO
MO3HAHUS, CTPOEHUH, MHOIOOOpa3uu U OCOOEHHOCTSX JKUBBIX CHUCTEM PA3HOTO YPOBHS OpPraHU3alMM, BBIJAIOILUXCS OTKPBITUAX U
COBPEMEHHBIX MCCIIEI0BaHUSAX B ONOJIOTHY;

(dopmupoBaHue y 0O0y4aroIUXCsl MO3HABATEIbHBIX, MHTEJUIEKTYalIbHbIX M TBOPUYECKUX CIIOCOOHOCTEH B Ipoliecce aHaiu3a
JaHHBIX O IYTAX Pa3BUTUsA B OMOJOTMM HAyYHBIX B3IIAZOB, WACH W TOAXOAOB K H3YUYEHHIO >KMBBIX CHUCTEM pPa3HOTO YPOBHS
OpraHu3aluy;

CTaHOBJICHUE y O0YJaIONIUXCs 0011l KyIbTypbl, GYHKIMOHAIBHON IPaMOTHOCTH, Pa3BUTHE YMEHHUN OOBSCHSITH U OILICHUBATh
SIBJICHUS OKPYXKAIOIEro MUpa XHUBOM MPUPOJIbl HA OCHOBAHUM 3HAHUH U OIBITA, IOJTYYEHHBIX IPU U3y4E€HUH OUOJIOTHH;

¢dopmupoBaHue y 00y4arOLIMXCsl yMEHUI WILTIOCTPUPOBATh 3HAYCHNE OMOJIOTUYECKUX 3HAHUN B MPAKTUYECKOM JEATEIbHOCTH
YeJIOBEKa, PA3BUTUHU COBPEMEHHBIX MEIUIUHCKUX TEXHOJIOTUH U arpOOMOTEXHOIOT Ui

BOCIHUTaHHE YOS KIEHHOCTH B BO3MOYKHOCTH MO3HAHUS YEIOBEKOM KMBOW IPUPOJIbI, HEOOXOIUMOCTH OEPEXKHOrO OTHOILIECHUS
K Hell, cOOJII0IeHUs 3THYECKUX HOPM IPH NMPOBEACHNUN OMOJIOTHUECKUX UCCIIe0BaHMIA;

OCO3HaHHWE IICHHOCTH OWOJIOTMYECKHUX 3HAHUHM ISl TMOBBIIICHUS YPOBHS SKOJIOTUYECKOM KYNBTYpPBI, A (POpPMUPOBAHHS
HAy4HOI'O MUPOBO33PEHUS;

IPUMEHEHNUE IPUOOPETEHHBIX 3HAHUI U YMEHUN B NMOBCEIHEBHOMN >KMU3HM JUISl OLIEHKU MOCJIEACTBUM CBOEH €ATENbHOCTHU 110
OTHOLIECHHUIO K OKpY»XKarollel cpesie, COOCTBEHHOMY 3/10pOBbI0, 000CHOBAaHUE U COOJIIOIEHUE Mep MPO(DUITAKTUKN 3a00JI€BaHUM.

B cucreme CpCaAHCro O6IJ.[CFO O6pa3OBaHI/I${ «BI/IOJ'IOFI/ISI», HU3ydacMasi Ha 0a3oBoM YPOBHE, SBJIACTCA 00s13aTENLHBIM y‘le6HLIM
npeaMEToOM, BXOAAIIUM B COCTaB HpeIIMCTHOfI obactu ((ECTGCTBGHHO-Hay‘-IHBIe MMpEeaAMCETEBD).

st uzyuenus 6uonorun Ha 6a30BOM ypoBHE CpeliHero oliero odpa3zoBanus otBoguTcs 68 dacos: B 10 kimacce — 34 yaca (1
qac B Hezlento), B 11 kiacce — 34 yaca (1 yac B Heneno).

Tak xak B 10 1 11 xiraccax oguH ypok 3aBeoMO monagaeT Ha mpa3gHudHbi 1eHb (30.04.2024 r.), To mporpaMma oCBauBaeTCs
B KaXKIOM KJlacce 3a 33 yaca 3a cu€T YIUIOTHEHHUS y4eOHOTo MaTepuan

Jlnd peanu3anyy porpaMMbl HCIIONb3YIOTCS:

1) nns negarora:

e VYuyeOHuk buonorus. O6mas Ouonorus. 10-11 knacesl. bazossiit yposens 2020 - Ilog pen bensesa [I.K., Jdpvmuna I'M.,
Cabnuna O.B.

o Jlpmvunn .M. buonorus. OGmas 6uonorus. Pabouas terpanp. 10-11 kinaccsl. ba3oblil ypoBeHb

e Cymaroxun C.B., Epmakoa A.C. buonorus. [Toypounsie pazpabotku. 10-11 kmaccel. ba3oBslii ypoBeHb

o Jlpivmmnn M., Cabnuna O.B. buonorus. Paboune nporpammsl. Ilpeamernas nunus ydeOnukon J[.K. bensesa. 10-11
KJ1acchl. ba3oBblIil U yriyOaeHHbIH YPOBHU




2) oOy4aroumxcs:
e VYuebuuk buonorus. O6mas 6uonorus. 10-11 knaccel. bazossiit yposens 2020 - ITox pen bensesa K., Jpmvimna I'.M.
e Cab6muna O.B., Ipmvimn .M. buonorus. O6mas 6uonorus. Pabouas rerpanp. 10-11 kiacesl. ba3oBelil ypoBeHb

3) uudpoBbie 00pa3oBaTe/IbHbIC PECYPCHI M PECYPCHI CETH MHTEPHET

e I1OC «Mos mkomax» https://myschool.edu.ru/

Bce mns yuurens 6uonoruu. ["aszera «buonorusy» uznarensckoro qoma «Ilepoe centsiops» http://bio.1september.ru

Bcs 6uonorus. http://www.sbio.info

['ocynapcrBennsii JlapeuHoBckuii Mmy3seit. http://www.darwin.museum.ru

[MTaneontonmoruueckuii myseit PAH. http://www.paleo.ru/museum/

BremnikosbHas sxosorus. http://www.eco.nw.ru

OtkpeiThiii komemk: buonorus. College.ru — HMHTEpHET-IPOEKT ISl AUCTAHLMOHHOW MOATOTOBKM K cnade EID.

http://college.ru/biologiya/

Texkynuii KOHTPOJb ¥ MPOMEKYTOUHAS ATTECTAlMs Y4YallUXCS MO XMMHM IMPOBOAUTCA B COOTBETCTBUU C [lomokeHueM o
MOPSZIKE TIPOBEICHHS TEKYIIET0 KOHTPOJSI YCIIEBAEMOCTH, IPOMEXKYTOYHOM aTTECTAIlMM OOIIe00pa30BaTeIbHOM IIKOJBI IPU
IToconsctBe Poccuu B Benrpun.


https://myschool.edu.ru/
http://bio.1september.ru/
http://www.sbio.info/
http://www.darwin.museum.ru/
http://www.paleo.ru/museum/
http://www.eco.nw.ru/
http://college.ru/biologiya/

COILEPKAHUE OBYUYEHMUSA
10 KJIACC

Tema 1. buoJiorusi kak Hayka.

buonorus xak Hayka. CBs3b OHOJIOTUU C OOLIECTBEHHBIMU, TEXHUYECKUMU U APYTUMHU €CTECTBEHHBIMU HayKaMu, ¢puinocodueii,
STHKOM, 3CTETUKOW M mpaBoM. Ponb Ouonoruu B (JOPMHPOBAHWU COBPEMEHHOM HaydyHOW KapTHHBI Mupa. CucremMa OHOIOTHYECKHX
HayK.

Mertonpl O3HAHUS KUBOM TpUPOnbI (HAOIIONEHHE, SKCIICPUMEHT, ONMCAaHue, U3MEepeHHe, KiacCu(puKanus, MOJAeTUPOBaHNUE,
CTaTHCTHYECKas 00padoTKa JaHHBIX ).

JemoHcTpaumMu:

[Toprpetsr: Y. lapBun, I. Mennens, H. K. Konbuos, /Ix. Yorcon u ®@. Kpuk.

Tabmuis! 1 cxeMbl: «MeToIbl TO3HAHUS KUBOH IPHPOIBDY.

JlaGopaTopHble ¥ NIPpaKTHYeCKHEe PA0OTHI:

[Tpaktuueckas padora Ne 1. «Mcnonp30BaHUE Pa3IUYHBIX METOIOB MPH U3YYECHHH OHOIOTUYECKIX OOBEKTOBY.

Tema 2. )KuBble ccTeMbl M MX OPraHU3aNus.

JKussble cucremsl (OMocHCTEMBI) KaK MpeaMeT n3ydeHust 6uonoruu. Ominyme )KUBbIX CUCTEM OT HEOPTaHUYECKOM MPUPOIbI.

CpoiicTBa OmocucTeM M WX pa3HOOOpasue. YpOBHHM OpraHM3allid OWOCHCTEM: MOJICKYISAPHBINA, KJIETOYHBIH, TKAaHEBBIH,
OpraHU3MEHHBbIH, NOMYISAIIMOHHO-BUI0BOM, SKOCUCTEMHBIH (OMOreoLeH0THYeCcK i), OnochepHsIil.

JdemoHcTpaumnu:

Tabnuis! 1 cxeMbl: «OCHOBHBIE TPU3HAKH KU3HI», « YDOBHU OpPTaHU3ALUH KUBOW TPUPOJIBI».

O6opynosanue: moaens mosekyinsl JJTHK.

Tema 3. XuMuuyeckuii cocTaB U CTPOEHHE KJIETKH.

XUMUYECKUH COCTAB KJIETKH. XUMUYECKUE DJIEMEHTBI: MAaKPOIEMEHTHI, MUKPOJIEMEHTHI. Bosia 1 MUHEpaIbHBIE BEIIECTBA.

@OyHKIMH BO/IBI 1 MUHEPAJIbHBIX BEIIECTB B KieTke. [logaepxkanne ocMoTryeckoro 6aaHca.

benku. CocraB u ctpoeHue OenkoB. AMHHOKHCIOTBI — MOHOMEpHI OenkoB. HezameHMMble M 3aMEHUMBbIE AaMUHOKHCIIOTHI.
AMUHOKHUCIIOTHBIN COCTaB. YPOBHU CTPYKTYpbI O€IKOBOM MOJEKYIbI (IEpBUYHAS, BTOPUYHAS, TPETUYHASI U YETBEPTUUHAS CTPYKTYpa).
Xumuueckre cBoicTBa 6enkoB. bruonornueckue GpyHkunn 6€1KoB.

®epMeHThl — Ouonorumueckue karanuszaropbl. CTpoeHue ¢epMeHTa: aKTHBHBIA LEHTp, cyOcTparHas crenupuyHOCTb.
KodepmenTsl. Buramunsl. OTianuust pepMeHTOB OT HEOPTaHUUECKUX KaTaln3aToOpOB.

VYrneBonbl: MOHOCaXapu/ sl (TTI0K03a, puO03a 1 1e30Kcupr003a), Aucaxapuasl (caxaposa, JaKTo3a) U MoJucaxapu bl (Kpaxmarl,
IJIMKOTeH, 1eJUTI0N03a). bronornyeckue GpyHKIMN YIII€BOIOB.

Jlunuaer: Tpurmuiepuasl, ¢ochonunuasl, crepounbl. unpodunsHO-THAPOPOOHBIE cBOMCTBa. bHonormueckue ¢QyHKIMH



munuioB. CpaBHEHHE YTIIEBOIOB, OCIKOB U JIMIIHUIOB KAK UICTOYHUKOB SHEPTHUU.

Hyxneunoseie xucnotsl: JJHK um PHK. Hykneorunmbr — mMoHOMepsl HYyKJIeHMHOBBIX KHCIOT. Ctpoenue u ¢ynkuum JIHK.
Crpoenne u pynxun PHK. Bugst PHK. AT®: ctpoenue u GpyHKIHH.

[{uTtonorus — Hayka o kierke. Kiierounas teopus — npuMep B3auMoJeHCTBUS uliel U (HaKTOB B HAyYHOM MO3HAHUU. MeTozbl
M3YYCHUS KIIETKH.

Knerka xak nemnocrtHas xwuBas cucrema. OOmiye NMpuU3HaKU KIETOK: 3aMKHYyTasl HapykHas MemOpana, monekynsl JJHK kak
TeHeTHYECKUH armapar, CHCTeMa CHHTe3a Oerka.

Tunbl KIETOK: dyKapuoTHYecKas W Mpokapuoruyeckas. OcoOEHHOCTH CTPOEHHUS MpOKapuoTHueckod kieTku. Kiierounas
cTeHka Oakrepuii. CTpoeHHE SyKapuoTUYeCKOU KIeTKH. OCHOBHBIC OTIUYHS PACTUTEIBLHOM, )KUBOTHON U TPUOHON KIICTKH.

[ToBepXHOCTHBIE CTPYKTYpbl KIETOK — KIIETOYHAs CTEHKAa, IUMKOKalukc, ux ¢yHkuuu. [lnasmaruueckas memOpana, eé
cBoiicTBa u ¢yHKiuu. Lluromnasma u e€ opranouasl. OnHomemOpannbie opraHouas! kiuetku: JIIC, anmapar T'oibaxu, TU30COMBI.
[TomyaBTOHOMHBIE OpraHOMbI KJIETKA: MHUTOXOHApPHUH, IutacTuiabl. lIpoucxoxneHne MUTOXOHApPUM W IutacTuA. Bunabl mmactun.
HememOpanHbie opraHoOuIbl KJIETKU: PUOOCOMBI, KJICTOYHBIA IIEHTP, LICHTPUOJIH, PECHUYKH, KT'YTUKA. DYyHKIIMN OpraHOUI0B KIETKH.
Bxirouenus.

Snpo — perynstopuslil neHTp kieTku. CTpoeHue siapa: saepHas 000JI04Ka, KaproIia3Ma, XPOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcHoOpT BELIECTB B KIIETKE.

JemMoHCcTpaumMu:

[Toprpetsl: A. Jleenryk, P. I'yk, T. llIBann, M. llnelinen, P. Bupxos, {x. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panxnun, K. M.
bap.

Huarpammsbl: «PacripenesieHne XMMHUYECKUX 3JIEMEHTOB B HEXHUBOU mpupoae», «PacrpeneiieHne XMMHUYECKUX 3J€MEHTOB B
YKUBOU MPHUPOAEN.

Tabmuub! u cxemsl: «Ilepuoguueckasi TabnuIla XUMUYECKUX AJIEMEHTOB», «CTpoeHHEe MOJEKYNbI BOAb», «brocuHTe3 Oenkay,
«Ctpoenne Moiekyisl Oenka», «Ctpoenue dpepmenta», «Hykmennossie kucnotsl. JJHK», «Ctpoenne monexkynslt AT®O», «Ctpoenue
YKapHOTUYECKON KIEeTKn», «CTpOEHHE XUBOTHOM KIIETKM», «CTpOEHHE PACTUTENbHOM KIETKW», «CTpoeHHe MpPOKApUOTUYECKON
KIIeTKn», «CTpoeHue sapa KIETKN», «YIIeBOAbD», «JIumubi».

O6opynoBaHue: CBETOBOW MHUKPOCKOM, OOOpYyIOBaHHWE Ui TPOBEACHHS HaOMIOACHUN, W3MEpEeHUH, OSKCIIEPHUMEHTOB,
MUKPOIIpEnaparbl paCTUTEIbHBIX, )KUBOTHBIX U OaKTepUATBHBIX KIJIETOK.

JlabopaTropHbie 1 mpaKTHYeCKHe PadoOTHI:

JlaboparopHas pabora Ne 1. «3yueHune kaTaIuTHYeCKON aKTUBHOCTH (DEpMEHTOB (Ha MpuMepe aMuia3bl UM KaTajaa3bl)».

JlaboparopHas padora Ne 2. «/3ydeHue CTpoeHUs KIETOK PAaCTeHUM, )KUBOTHBIX M OAaKTEPHil MO MUKPOCKOIIOM Ha TOTOBBIX
MHUKpOIIpenaparax u uX OMuCaHue.

Tema 4. 7/KusHenesATeIbHOCTb KJIETKH.
OOMeH BemecTB, WK MeTabomu3M. ACCUMUISIINS (TIACTHUECKU OOMEH) M TUCCUMUIISIINS (9HEPreTUYeCKuii 0OMEH) — JIBe
CTOPOHBI €TUHOTO TIpoIecca MeTabom3Ma. Pojh 3aKOHOB COXpaHEHUS BEIIECTB U YHEPTHUH B IOHUMAHUM METa0O0TU3Ma.



Tumnbel oOMeHa BemecTB: aBTOTPOQHBIN U rereporpodHbiid. Ponb pepMeHTOB B 0OOMEHE BEIIEeCTB M MPEBPAIICHUU YHEPTUU B
KJICTKE.

®orocunTe3. CBeroBass U TeMHOBasi (a3bl porocunre3a. Peakmum orocunTe3a. DPPEKTUBHOCTH (POTOCHHTE3a. 3HAUCHUE
dborocunTe3a I Ku3HU Ha 3emiie. BrnusiHue ycioBuil cpeabl Ha (POTOCHHTE3 U CHOCOOBI MOBBIMIEHUS €r0 MPOAYKTUBHOCTH Yy
KYJIBTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHHTE3UpYIoIIne OaKTepuu. 3HaueHUEe XEeMOCHHTE3a JIJIsl )KU3HH Ha 3eMJIe.

DHepreTuyecknii oOMeH B KieTke. PacuieniieHue BeIIecTB, BBIACICHHE W AKKyMYJIHMPOBAHUE PHEPTUU B KIIETKE. DTaIlbl
sHepreTuueckoro oomena. Imukonus. bpoxkenue u ero Bunbl. Kucnoponnoe okuciaeHue, Wid KIeTo4uHOE AbixaHue. OKUCIUTENbHOE
dbochopunrpoBanue. DPPEKTUBHOCTH IHEPTETUICCKOTO OOMEHA.

Peaknuu marpuuHoro cuHte3a. ['enernueckas mHpopmamus u JIHK. Peanuzamus reHetumdeckoid mHGOpMAIUU B KIIETKE.
I'enernueckuii kox U ero cBoiictBa. Tpanckpunuus — marpuunbliii cunte3 PHK. Tpancnsauus — Ouocunres 6enka. Jtansl TPaHCIALNU.
KomupoBanue amunokuciot. Poias pubocom B OnocuHTese Oemka.

Hexnerounsie ¢opmbl xu3nu — Bupycel. Mcropust otkpbitus BupycoB ([l. WM. MBanoBckuii). OCOOEHHOCTH CTPOCHHS M
KU3HEHHOTO LUWKIa BUpycoB. bakrepuocdaru. bonesnu pacreHuil, >KUBOTHBIX M 4YEJIOBEKa, BbI3bIBaEMble BUpycaMu. Bupyc
nummyHonedumura dyenoBeka (BUY) — BoszOymurens CIIMJla. OOparHasi TpaHCKpHUIIIUS, peBepTa3a W wHTerpasza. [Ipodumaktuka
pacnpoCTpaHeHUs BUPYCHBIX 3a00JICBaHHIA.

JemMoHCcTpaumMu:

IToptpetsi: H. K. Konsuos, /1. . UBanosckuit, K. A. Tumupszes.

Tabmumbr u cxembl: «Tunsl maTaHus», «Merabomuzm», «MUTOXOHAPHUL», «IDHEPreTHUSCKHA OOMEH», «XJIOPOILIacTy,
«®Dotocunte3», «Ctpoenue JIHK», «Ctpoenue u yHkimonupoBanue rena», «Cunres Oenka», «leHetndyeckuil kom», «Bupycoi»,
«bakrepuodarmy, «Ctpoenue u xxu3neHHbIi 1uki Bupyca CITINa, 6akrepuodaray, «Permmukamms JHK».

Ob6opynoBanue: Moaenu-anmukanuu «Yasoenue IHK u tpanckpunums», «buocunres 6enkay, «CTpoeHHE KIETKU», MOJIENb

crpykryps! JJHK.

Tema 5. PazmHoOkeHHe M HHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KneTounblit UK, WK )KU3HEHHBIN LUK KIeTku. MHTepdaza u mutos. [Ipoueccel, nporekaroniue B nHTepdase. Permukarms —
peakmust marpuyHoro cunte3a JIHK. Crtpoenune xpomocoM. XpoMOCOMHBIM Ha0Op — KapHOTHUI. JUIJIOMAHBIA W TarIOWIHBIN
XpoMocoMHbIe Habopbl. Xpomatuasl. LluTonornueckre 0CHOBBI pa3MHOKEHUS U UHAUBHUIYAJILHOTO PA3BUTHS OPTaHU3MOB.

Henenue xnetkn — muto3. Ctaauu muto3a. [Iporiecchl, MpOUCXOAsIIMe Ha PAa3HBIX CTAIUAX MUTO3a. BUOJIOTHYECKUN CMBICTT
MHTO3a.

[Iporpammupyemas TuOeNb KIETKH — arornTo3.

@DopMbl pa3MHOKEHHUSI OPTaHU3MOB: Oecroyioe M MOJoBOoe. Buapl Oecmoyoro pa3MHOMXKEHHs: JeNeHHE HaJBOE, TMOYKOBAHUE
OJTHO- W MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHWE, BET€TATUBHOE pa3MHOXEHHE. VICKycCTBEeHHOE KIOHWPOBAHHE OPTAHW3MOB, €T0
3HAUECHUE ISl CENEKIINU.

[TonoBoe pa3sMHOXKEHHE, €r0 OTIUYHS OT OECIOJIOTO.



Metios. Cranuu menosa. [Ipouecchl, npoucxonsiue Ha craausx meiosa. [loBenenue xpomocom B Mmeiose. Kpoccunrosep.
buonornueckuil cMpIC U 3HAYEHUE MEN03a.

['amerorenes — mporecc 00pa3oBaHUs MOJOBBIX KJIETOK Y KUBOTHBIX. [10JI0BBIE XKeTe3bl: CEeMEHHUKH U SMYHuKUA. OOpa3zoBaHue
U pa3BUTHE TOJIOBBIX KJIETOK — TrameT (CHepMaTo3oui, sMIeKieTka) — crepMaroree3 M oBoreHe3. OCOOCHHOCTH CTPOEHUs
AWLIEKIIETOK U criepmaTo3onoB. OmnogorBopenue. [laprenorenes.

NHnuBuayanbHOE pa3BUTHE (OHTOTEHE3). DMOPHOHAIBHOE pa3BUTHE (AMOpHOreHe3). DTanbl SMOPHOHAIBLHOTO Pa3BUTHS Y
MO3BOHOYHBIX JKMBOTHBIX: OpOOJIEHHE, racTpymsuusi, opraHoreHnes. IloctamOpuoHanbHOe pa3BuTHE. THITBI MOCTIMOPHMOHAIHHOTO
pa3BUTHA: TpsAMOe, HempsiMoe (JIMYMHOYHOE). BnusHue cpenpl Ha pa3BUTHUE OPraHU3MOB, (DAKTOPHI, CIOCOOHBIE BBI3BIBATH
BpOXAEHHBIE YPOJICTBA.

Poct u pasButne pacteHuil. OHTOreHe3 BETKOBOI'O PACTEHUS: CTPOCHHE CEMEHH, CTAIUH PA3BUTHSL.

JemoHcTpaumMu:

Tabmuubl u cxembl: «DopMbl pPa3sMHOXKEHHS OPTaHU3MOBY», «JIBOWHOE OIUIONOTBOPEHHE Y IIBETKOBBIX PACTEHHII,
«BereraruBHOE pa3MHOXKEHHUE pACTeHHI», «JleneHue kineTku Oaktepuii», «CTpoeHUE MOJOBBIX KIETOK», «CTpPOCHHE XPOMOCOMBIY,
«Knerounsiii nukm», «Pemmukanus [JHK», «Muto3», «Meiio3y, «lIpsiMmoe u Henpsimoe pazBUTHE», «]'aMETOTeHe3 y MIEKOMUTAOLIUX
U 4esoBekay, «OCHOBHBIE CTAJNH OHTOTEHE3a.

O6opynoBaHue: MHUKPOCKON, MUKporpenaparsl «CrepMaro30ubl MIIEKOMHUTAIOIIETo», «SHIeKIeTka MIIEKOMUTAIOLIETOY,
«KaprokrHe3 B KJIE€TKaX KOpelIKa JIyKa», MarHUTHas Mojenb-anrumkanus «Jlenenune xinetkn», monens JIHK, moxens meradasnoit
XPOMOCOMBI.

JlabopaTopHble U MpaKTH4YecKHe padoThl:

JlaboparopHas padora Ne 3. «Habmronenne MUTO3a B KIIeTKaX KOHYKMKA KOpEIIKa JTyKa Ha TOTOBBIX MUKpOIIpenaparaxy.

JlaGoparopnas pabota Ne 4. «3yueHue cTpoeHUs MOJIOBBIX KJIETOK Ha TOTOBBIX MUKpOIIpEnaparax.

Tema 6. HacjiencTBEHHOCTh U U3BMEHYUBOCTH OPraHU3MOB.

[TpenmeTt u 3anaun reHeTuku. VicTopust pa3BUTHS TeHETHKHU. Posib IUTOIOTHH 1 SMOPUONIOTHN B CTAHOBIICHUH FeHeTUKH. Brian
POCCHUHCKHX U 3apyOeXHBIX YUYEHBIX B pa3BUTHE TEHETUKU. MeTombl TeHETUKH (THOPUIONIOTHYECKUN, ITUTOTEHETUYECKUM,
MOJIEKYISIpHO-TeHeTHYeCcKuil). OCHOBHBIE TeHETUUYECKUE TIOHATHUS. | eHeTH4ecKasi CAUMBOJIUKA, HCIIONIb3yeMasi B CXeMaxX CKpEIIUBaHUH.

3aKOHOMEPHOCTH HAacJIeJJOBaHUS MPHU3HAKOB, yCTaHOBJIEHHbIE [. Menaenem. MoHOrnOpuaHoe CKpelirBaHue. 3aKOH €IUHO-
oOpa3usi TUOpUIIOB TEepBOro mokosneHus. [IpaBuno goMuUHUpOBaHUS. 3aKOH pAcUICTUIEHUs MPU3HAKOB. [ WIMOTE3a YHUCTOTHI TaMerT.
[TontHOE U HEMOMHOE TOMUHHUPOBAHHUE.

JuruOpunHoe CKpemuBaHue. 3aKOH HE3aBUCHMOTO HAcleOBaHUs MPU3HAKOB. L[uToreHeTHueckre OCHOBBI AUTHOPUTHOTO
CKpelllMBaHus. AHaIU3HUpyolllee CKpelrBanue. Mcnonbp3oBanre aHaIM3upyIOIero CKpeuBaHusl sl ONPeIeIeHNs TeHOTHIIa 0COOH.

CuernneHHoe HacnenoBaHue nmpuzHakoB. Pabora T. Moprana mo cuenjieHHOMY HacjleIoBaHWIO TeHoB. Hapyiienue cuenneHus
T€HOB B PE3yJIbTaTe KPOCCUHTOBEPA.

XpoMOCOMHas TEOpHs HACJIEICTBEHHOCTU. [ eHETHUeCKUEe KapThI.

['enernka mona. XpoMOCOMHOE OMpezesieHue 1mosia. AyToCOMbl M IMOJIOBbIE XPOMOCOMBI. [ OMOraMeTHble U rereporaMeTHbIe



opranusmbl. HacienoBanue npru3HaKoB, CLETIIEHHBIX C ITOJIOM.

W3meHunBOoCTh. Buabpl HM3MEHUMBOCTH: HEHACIEICTBEHHAasT W HacleACTBeHHas. Pomnb cpenbl B HEHACIEACTBEHHOM
M3MEHUYUBOCTH. XapaKTePUCTUKA MOAU(PUKAIIMOHHON N3MEHUMBOCTH. BapuanoHHBIA psil U BapuallnoHHas KpuBas. Hopma peakiuu
npu3Haka. KonnuecTBeHHbIE U KaueCTBEHHBIEC TPU3HAKU U MX HOpMa peakuuu. CBoHCTBa MOAU(PUKAIIMOHHON U3MEHYUBOCTH.

Hacnencreennas, win reHoTUNMYECKas, 13MEHYMBOCTh. KoMOnHaTiBHas 13MeHYMBOCTh. Mei03 U M0I0BOM IPOLIECC — OCHOBA
KOMOMHATUBHOM HW3MEHYMBOCTU. MyTallMoOHHas W3MeH4YMBOCTh. Kilaccudukainus MyTanuid: TeHHbIE, XPOMOCOMHBIE, T'€HOMHBIEC.
YactoTa W mpuuMHBI MyTanuil. MyTareHHble (axkTopbl. 3aKOH TOMOJIOTMYECKHX PSAIOB B HacleICTBEHHOH u3MeHumBoctu H. W.
Basuuosa.

BuesinepHast Haca€e1CTBEHHOCTh U N3MEHYUBOCTb.

['eneruka yenoBeka. Kapuotun uenoBeka. OCHOBHbIE METOAbl T€HETUKHM 4YEJIOBEKA: T'€HEANOTWYECKU, OIM3HENOBbIH,
LUTOT€HETUYECKUN, OUMOXMMHUYECKHM, MOJeKylIsapHO-reHeTuueckuil. COBpEMEHHOE OIpeJeleHUe TIEHOTUIIA: ITOJIHOTEHOMHOE
CEKBEHHUPOBAaHME, TCHOTUIUpPOBaHUE, B ToM uucie ¢ mnomounsio [II1P-ananu3a. HacnencrBenHbie 3a00jeBaHMs 4eIOBEKa: T'€HHBIE
Oosie3HH, OOJIE3HU C HACIIEACTBEHHON MPEAPACIIONIOKEHHOCTIO, XpPOMOCOMHBIE Ooyie3Hrn. COMaTn4ecKre U TeHepaTUBHbBIE MYyTalllH.
CrBonoBeie kieTku. llpuHuumnel 3m0poBoro oOpa3a KU3HU, JUATHOCTHKH, MPOMUIAKTHUKUA U JICUEHUS TeHETUYECKUX OOose3HeH.
Menuko-reHeTUYeCKOe KOHCYJAbTHUPOBAaHME. 3HAUEHUE MEIULUHCKOW TE€HETUKM B MPEAOTBPAILlEHUM M JICUEHUH TE€HETHUYECKUX
3a00JIeBaHUI YeTIOBEKa.

JemMoHCcTpaumMu:

[Toptpetsr: I. Mengens, T. Mopran, I. ne ®pus, C. C. UerBepuxos, H. B. Tumodees-Pecosckuii, H. V1. Bapuios.

Tabmumpl 1 cxembl: «MOHOTHOPHIHOE CKPEUIMBAHME M €r0 IUTOTCHETHYECKass OCHOBa», «3aKOH pAaCIIEIUICHUS W €ro
IIUTOTEHETUYECKas OCHOBa», «3aKOH YHCTOTHI ramer», «JurubpunHoe ckpemuBanue», «Llutonornueckue OCHOBBI AUTHOPUIHOTO
CKpemnBaHusy, «Meio3», «B3auMomeicTBhe aelbHbIX T€HOBY», «[‘€HeTM4YeCcKue KapThl PACTEHUM, YKUBOTHBIX W YEIIOBEKay,
«l'eHeTuka monay, «3aKOHOMEPHOCTH HACIEAOBAHMS, CIEIUIEHHOTO € MoJoM», «KapuoTumbl 4enoBeka M KMBOTHBIX», «Buisl
M3MEHUYUBOCTHY, «MonudukanronHas U3MeHUNBOCThY, «HacnenoBanue pesyc-haxkropa», «'eHeTuka rpynn KpoBuy», «MyTalMoHHas
U3MEHYUBOCTHY.

OOGopynoBanue: Mojeau-anIuMKauu «MoHOTuOpUAHOE CcKpemuBanue», «HemomHoe momuHupoBaHuey», «JlurudpumaHoe
ckpemuBaHuey, «llepekpéct XxpomMocom», MUKPOCKOIT U MUKpompenapar «Jpo3oduna» (Hopma, MmyTanuu GopMbI KPbIIIBEB U OKPACKH
Tena), repbapuil «I opox MoceBHOM.

JlabopaTropHbie 1 mpaKTHYeCKHe PadoOTHI:

JlaboparopHast paGora Ne 5. «/3yueHue pe3ynbTaTOB MOHOTMOPHUIHOTO U JUTHOPUAHOTO CKPEIIMBAaHUA Y Jpo30Quibl Ha
TOTOBBIX MUKpOIIpEnaparax.

JlaGopatopnast pabGora Ne 6. «l/3ydeHne Momu(UKAMOHHON W3MEHUMBOCTH, TIOCTPOEHHUE BAPUAIIMOHHOTO psfa M
BapUALMOHHOUN KPUBOWY.

JlaGoparopnas pabota Ne 7. «AHanu3 myTtaruil y 1po30Q bl Ha TOTOBBIX MUKPOTIpETapaTax».

[TpakTrueckas pabota Ne 2. «CocTaBlieHHe U aHATU3 POAOCIOBHBIX UEIOBEKay.



Tema 7. Cenexuust opranu3mMoB. OCHOBBI O0HOTEXHOJIOTHH.

Cenekuusi Kak Hayka M IpoLecC. 3apoXICHUE CceleKuu U JaoMectukanus. Yuenne H. WM. BaBuioBa o meHTpax
MIPOUCXOXKICHHSI © MHOTOOOpa3usi KYJIbTYPHBIX pacTeHHM. L[eHTphI MPONCXOXKIEHUS JOMAITHUX XHUBOTHBIX. COPT, MOPO/Ia, IITAMM.

CoBpeMeHHBIE METObI CeNeKIMH. MacCOBbIi M WHIUBHAYAJIbHBIM OTOOPHI B CEICKIIMM PACTCHUN M KMBOTHBIX. OlieHKa
JKCTEpbepa. BIM3KOpOICTBEHHOE CKpemuBaHue — WHOpuUAWHT. Uwmcras nuaus. CKpenMBaHWE YHCTHIX JIMHUW. [ereposuc, wim
rubpunHas cwia. HeponcrBeHHoe ckpemmBanue — ayropuanar. OtnanéHHas rudbpuausanus u e€ ycrnexu. VIcKycCTBeHHBINH MyTareHes
Y TIOJIYYE€HHE MOJTUIUIONI0B. JJOCTHKEHUS CeNEKIIMHU PACTEHUM, dKUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTrexHoorrs Kak oTpaciib MPOoW3BOACTBA. [ eHHas mHXKeHepus. DTanbl coznanus pekomOuHantHou JIHK u TpancreHHBIX
opranu3moB. Kilerounas wunxeHepus. Kierodynsle KynbTypbl. MEKpPOKIIOHAIbHOE pa3sMHOXKeHUE pacreHuil. KiioHupoBaHue
BBICOKOIIPOJTYKTUBHBIX CEIhCKOXO3SMCTBEHHBIX OPTaHU3MOB. OKOJIOTHYECKHE M JTHYecKue mpobiaembl. MO — reHeTmdecku
MOIU(PUITUTPOBAHHBIE OPTAHU3MBI.

JlemoHcTpanuu:

IToprpersr: H. 1. BaBunos, 1. B. Muuypus, I. /[. Kapneuenko, M. ®@. BaHoB.

Tabmuubl u cxembl: kapTra «LIeHTpbl MPOUCXOXKIEHUS U MHOrooOpasus KyJAbTYpHBIX pacTteHuil», «llopoasl moManrHux
KUBOTHBIX», «CopTa KyJAbTYPHBIX pacTeHHi», «OTaanéHnas rudbpuansanus», «Padboter akagemuka M. @. VBanoBay, «[lonurmmonausy,
«O0beKTh OMOTEXHONOTUNY, «KieTouHbIe KYAbTYphI U KIIOHUpOBaHUEY, « KOHCTpyHpoBaHHE U IEPEHOC TEHOB, XPOMOCOMY.

OOGopynoBanue: MYSDKM IUIOOB W KOPHEIUIOAOB JUKUX (OpM M KYIBTYpHBIX COPTOB pacTeHuil, repbapuit
«CeNbCKOX03UCTBEHHBIC PACTCHUS».

JlabopaTopHble U MpaKTH4YecKHe padoThl:

Oxckypeusi «OCHOBHBIE METOABI M JJOCTHXKEHHS CETIEKIUU PACTEHUI U KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO
(dhepmy, COPTOMCTIBITATEIBHBIN YYaCTOK, B TEIUIMYHOE XO3SMCTBO, 1a00OPaTOPHIO arpOyHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. JBosIOLIMOHHAS OMOJIOTHS.

[TpennochiIKi BO3HUKHOBEHHS JBONIOIMOHHON Teopuu. OBONIOIMOHHAS Teopus U e€ MecTo B Ouonoruu. BrusHue
9BOJIIOLIMOHHON TEOPUH HA pa3BUTHE OMOJIOTUU U APYTUX HAYK.

CugerenbcTBa 3BoMOIUM. [laneoHTONOrNYECKHE: MOCIEI0BATENBHOCTD MOSBIEHUS BUAOB B MAJIEOHTOIOTMUECKOHN JIETOMHCH,
nepexoniubie hopMbl. buoreorpaduueckue: cxoncTBo u pazaudne GayH u GIOp MaTEPUKOB U OCTPOBOB.

DOMOpPHONIOTHYECKHE: CXOJICTBA M pa3NUuus SMOPHUOHOB pAa3HBIX BHUAOB MO3BOHOYHBIX. CpaBHUTENBHO-aHATOMUYECKUE:
TOMOJIOTHYHBIC, AHAJIOTHYHBIC, PYIUMEHTApPHBIC OpPTraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMUYECKHUE: CXOACTBO MEXaHHU3MOB
HACJIEICTBEHHOCTH U OCHOBHBIX METaOOIMUYECKUX MyTeH Y BCEX OpraHU3MOB.

OpomonnonHas teopuss Y. [apBuna. [Ipeanochuiku BO3ZHHMKHOBEHHUS JapBUHHM3MA. [[BMKYIME CHIIBI ABOJIOLMU BUAOB IO
JlapBuHy (M30BITOYHOE pa3MHOXKEHHE MIPU OTPAHMYEHHOCTH PECYpPCOB, HEOMpeaenEéHHas U3MEHYHBOCTh, OOpPHOA 3a CyIIeCTBOBAHUE,
€CTECTBEHHBINH 0TOOD).
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Cunrernueckas teopus 3Bostonnu (CTO) u €€ 0CHOBHbBIE TIOJI0KEHHUS.

MuxkposBomronus. [lomynanus kak eMH1Ia BUAA U SBOJIIOLUY.

JBwxynme cuibl ((pakTopsl) HBOJIONMM BHAOB B NpHUpoAe. MyTallMOHHBIA TNPOLECC W KOMOMHATHBHAS HM3MEHYHBOCTD.
[TonynsiuroHHbIe BOJIHBL U Apeld renos. M3omsanus u Murpanus.

EcrecTBennslit 0TO00p — HanpaBistouuii GakTop BOIOUH. DOPMBI €CTECTBEHHOTO 0TOOpA.

[Tprcnoco61eHHOCTh OPraHU3MOB Kak pe3yabTar 3BoiroLMU. [IpuMeps! mpucrnocobieHui y opranu3MoB. ApoMop(ho3bl U
UAMO0aJaNTalNH.

Bun u BunooGpaszoBanue. Kpurepun suna. OcHoBHbIE (POPMBI BU000pa30BaHus: reorpauueckoe, I3K0JI0rH4ecKoe.

MakposBomironust. Popmbl  3BomOnMU:  (UIETHYECKas, AMBEPIeHTHAs, KOHBEPreHTHas, mapaiienbHas. HeoOparumocTs
HBOJIIOLMH.

[TpoucxokaeHue oT Heclieuaau3upOBaHHbIX NpeaKoB. [Iporpeccupytonias cneunanuzanus. AJanTUBHAS pauanus.

JdeMoHcTpamum:

[Toprpetsr: K. JIunnei, XK. b. Jlamapk, Y. [Japsusn, B. O. KoBanesckuii, K. M. bap, 3. I'ekkens, @. Mromnep, A. H. Ceseprios.

Tabnuupl u cxemsl: «Pa3BUTHE OpraHUYECKOro Mupa Ha 3emiie», «3apOoJbllIi MO3BOHOYHBIX HBOTHBIX», «APXEONTEPHKCY,
«Dopmbl 00pBOBI 3a cymiecTBoBaHHe», «EcTecTBeHHBIM 0TOOpY», «MHOrooOpa3zue copToB pacteHui», «MuorooOpasue mnopon
KUBOTHBIX», «llomymsauuny», «MyTalmoHHAs HW3MEHYUBOCTB», «Apomopdosb», «Manoanantauuny», «OO0mas gereHepanusy,
«IBmxymme cunbsl 3Bomouum», «Kapra-cxema wMapumpyra nyremectBus Y. JlapBuna», «bopnba 3a cyliecTBoBaHHEY,
«ITpucnocobneHHOCTh Opranu3MoBy, «I eorpaduueckoe Bu000pa3oBaHue», « IKOIOIHUECKOE BUI000pa30BAHUE.

O6opynoBaHue: KOJUIEKIHS HACEKOMBIX C Pa3JIMYHBIMU THUIIAMU OKpacku, HabOp IUIONOB M ceMsiH, Kojulekius «lIpumepsl
3alIUTHBIX IPUCIOCOONIEHUH Y KUBOTHBIX», MOJeNb «OCHOBHBIE HAIIPABICHUSI SBOJIIOLUNY, 00bEMHAs Mozielb «CTpOEHUE TOJI0BHOTO
MO3ra MO3BOHOYHBIX.

buoreorpapuueckass kapra mupa, kouleKuus «@POpMbI COXPaHHOCTH HCKONMAeMbIX KMBOTHBIX M PpacTeHUi», MOJeNlb
anmnkanusa «llepekpéct xpomocom», BraxHble mnpenaparbl «Pa3Butue HacekoMoro», «Pa3Butue ISTYHIKH», MHUKpOIpenapar
«Jlpo3oduna» (Hopma, MyTaruu (GOpMbl KPbUILEB U OKPACKHU TETIA).

JlabopaTropHble M npakTHYecKHe padoThI:

JlaGoparopHas pabota Ne 1. «CpaBHeHHE BUOB IO MOP(HOIOTHUECKOMY KPUTEPHION.

JlaGoparopnas pabota Ne 2. «Onurcanue npucrnocoOIeHHOCTH OPraHu3Ma U €€ OTHOCUTEIHLHOTO XapaKTepay.

Tema 2. Bo3HNKHOBeHHe 1 pa3BUTHeE KU3HH Ha 3eMule.

JloHay4yHbIe TPEICTABICHUS O 3apOXKICHUM >KW3HHU. HaydHble TrUmore3sl BO3HUKHOBEHHS JKU3HHM Ha 3emye: aOuoreHes u
MaHcrepMusi. XUMHUYECKas JBOJIONHSA. AOUOTCHHBIM CHHTE3 OPraHMYECKHWX BEIIECTB W3 HEOPTaHWYECKHX. ODKCIEPHUMEHTAIHHOE
MOATBEPKICHUE XUMUYECKOW HSBOMIONMH. HawanbHble aTambl Ononormueckoit spomronuu. [umoreza PHK-mupa. dopmupoBanue
MeMOpaHHBIX CTPYKTYP M BOSHUKHOBEHHE MPOTOKIETKH. [lepBhie KiIeTku U ux 3Bostonus. DopMUpOBaHNE OCHOBHBIX TPYII JKHBBIX
OpraHu3MOB.

PazButne xu3Hm Ha 3emie 1Mo 3paMm u nepuonaM. Karapxei. Apxelickas u mpoTepo3oickast spel. [lameo3oiickas spa u e
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NEepUObl: KeMOPHICKHUNA, OPIOBUKCKHUNA, CUITYPUHCKUMN, IEBOHCKUN, KAMEHHOYTOJIbHBIH, TIEPMCKHIA.

Me3so30lickas apa 1 €€ Iepruoibl: TPUACOBBIN, FOPCKUIN, METTOBOM.

KaitHo3olickast 3pa u €€ rnepuobl: NajaeoreHOBbIM, HEOTEHOBBIA, AaHTPOIIOTEHOBBIH.

XapakTepucTuKa KiIumara U reoJIOTHYECKUX MpoueccoB. OCHOBHBIE 3Talbl BOJIIOIUMU PACTUTEIBHOIO M >KMBOTHOIO MUpA.
ApomMop}o3bl y pacTeHui U )KUBOTHBIX. [1osiBIIeHUE, paCIIBET U BRIMUPAHUE TPYIIIT KUBBIX OPraHU3MOB.

Cucrtema OpraHM4eCcKOro MUpa Kak OTpakeHHe 3BOIOUUHA. OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPTraHU3MOB.

DBOJIOLMS YeNIOBEKa. AHTPOIOJIOTUS KaK Hayka. Pa3BUTHE MpeICTaBIeHUN O MPOUCXOXKICHUH YeloBeKa. MeTobl u3yueHus
aHTpornoreHe3a. CXoAcTBa U pa3IMyuUsl YEIOBEKa U )KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHUE YETOBEKA.

JBuxymiue cuiibl (pakTopsl) aHTpornoreHe3a. HacinencTBeHHass MU3BMEHYMBOCTD M €CTECTBEHHBIH 0TOOp. OOIIecTBeHHBIN 00pa3
YKU3HH, U3TOTOBIIEHUE OPYAHI Tpyaa, MbILUIIEHUE, PEYb.

OCHOBHBIE CTaaUU U BETBU JBOJIOLMM YEJOBEKA: aBCTpaJONUTekH, YermoBek ymensiii, UernoBek mpsamoxoasimuii, Yemosek
HeaHzepTanbckuil, YenoBek pa3ymHblii. Haxoaku McKomaeMbIX OCTaTKOB, BpeMs CYIIECTBOBAHHUS, OOJIACTh pacpocTpaHeHUs, 00BEM
TOJIOBHOTO MO3Ta, 00pa3 )KU3HH, OPY/IHSL.

Yenoseueckue pacbl. OCHOBHBIE OOJbBIIKME pPAchl: €BporeouHas (eBpasuiickasi), HErpo-aBCTpaJONAHAsA (PKBaTopHUalbHas),
MOHTOJIOUIHAsA (a3MaTCKO-aMepUKaHCKasi). YepTbl NPHUCHOCOONICHHOCTH TMPEACTABUTENIEH YEJIIOBEYECKMX pac K  YCJIOBHUSIM
cymecTBoBanus. EnnHcTBO yenoBeyeckux pac. Kputuka pacuzma.

JemMoHCcTpaumMu:

[Toptpetsr: ®@. Penu, JI. [Tactep, A. Y. Onapun, C. Musnnep, I. FOpu, Y. dapsuH.

Tabmubl U cxeMbl: «Bo3aukHOBeHHEe COMHEUHOW CHCTEMBI», «Pa3BUTHE OpraHMYEecKOro Mupay, «PacTtuTenbHas KIeTKay,
«KuBotHas knetkay», «lIpokapuornueckas kierka», «COBpeMEHHasi CUCTEMa OPraHMYECKOro Mupay, «CpaBHEHHE aHATOMUYECKUX
YepT CTPOCHHUS YEJIOBEKAa U YeTOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJCOHTOIOTHYECKUX HAXOJIOK MPEIKOB COBPEMEHHOTO
yenoBekay, «JpeBHeiiue moan», «Ipesaue moamny, «IlepBsie COBpeMEHHBIE IO, «HemoBeuecKue pach».

O6GopynoBanue: wmymsku  «l[Ipoucxoxknenue demoBeka» (OIOCTBI  aBCTPAJOMHUTEKA, MHUTEKAHTPONa, HEaHJepTalblia,
KpPOMaHBOHIIa), CIENKUA WM HU300paKeHHUs KaMEHHBIX OpYyIUW TMEepBOOBITHOTO 4YeloBeKa (KaMHHU-YOIIEphl, pyouia, ckpebdia),
TEOXPOHOJIOTHYECKas Ta0InIIa, KOJIEKIHS «DOpPMBI COXPAaHHOCTH MCKOTIAEMBIX )KUBOTHBIX U PACTEHUI.

JlabopaTropHble 1 npaKTHYeCKHe PadoOTHhI:

[Ipaktruueckas padora Ne 1. «3yueHue UCKOMaeMbIX OCTATKOB PACTEHUMN U )KUBOTHBIX B KOJUICKITHSX ).

DKCKypcHs «IBONIOIMS OPTaHUYECKOTO MUpa Ha 3eMJie» (B €CTEeCTBEHHO-HAYYHBIN WIIH KpaeBeIueCKUi My3eil).

Tema 3. OpranusMsbl ¥ OKpYy:Kamoias cpeaa.

DKOJIOTHSI KaK HayKa. 3alaqv M pa3ziesibl SKOJIOTHA. MeTOoAbl SKOJIOTHYECKUX UCCIEAOBAaHUM. DKOJIOTMYECKOE MUPOBO33PEHHE
COBPEMEHHOT0 Y€JI0BEKa.

Cpensl 00MTaHUs OPTaHW3MOB: BOJIHAS, HA36MHO-BO3IYIIIHAS, IOYBEHHAs, BHYTPHOPTaHU3MEHHASI.

Oxonoruueckue ¢akropel. Krnaccudukainus skomormueckux (akTopoB: abUOTHUECKHE, OMOTHYECKHE M aHTPOIIOTEHHBIC.
JleiicTBHE SKOJIOTNYECKUX (PAKTOPOB HA OPraHU3MBI.
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AOuornueckue (pakTophl: CBET, TeMmmeparypa, BiaxHocTb. dotonepuoamsm. I[IpucrnocobneHuss OpraHu3MOB K ICHCTBUIO
abuotnyeckux ¢pakTopoB. buonornyeckue puTMsl.

Bbuotnueckue ¢axtopbl. Bumsl OHOTHYECKHMX B3aUMOACWUCTBHUI: KOHKYPEHIMS, XWUIIHWUYECTBO, CHUMOHO3 M €ro (hOpMEI.
[Tapazutusm, Koomepauus, MyTyaau3M, KOMMEHCAIU3M (KBapTHUPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIN3M, HEUTpanu3M. 3HadeHue
OMOTUYECKUX B3aUMOJICHCTBUH JIJIsl CYLIIECTBOBAHHS OPTaHU3MOB B IIPUPOTHBIX COOOIIECTBAX.

OKOJIOTHYECKHE XAPAKTEPUCTUKU NMonynsanud. OCHOBHBIE MOKAa3aTeNu MOMYISLHMHA: YUCIEHHOCTb, IUNIOTHOCTD, POXKAAEMOCTD,
CMEPTHOCTb, IPUPOCT, MUrpanus. J{uHamMyKa YuCIE€HHOCTH MOMYISILUY U €€ perysauus.

JdemMoHcTpaumu:

[Toptpetsr: A. 'ym6onbar, K. @. Pynbe, 3. I'ekkens.

Tabmuups! 1 cxemsl: kapra «IIpuponnbie 30HbI 3eminy», «Cpeabl 0OUTaHUS OpraHu3MoBy, «Portonepuonusm», «llomymasuun»,
«3aKOHOMEPHOCTH POCTA YUCIEHHOCTH MONYIALUU UHDY30pUU-TYPenbkn», «[luiesbie nenmy.

JlaGopaTopHble M IpakKTHYECKHEe PA0OTHI:

JlaGoparopnas padota Ne 3. «Mopdomoruueckue 0COOEHHOCTH PACTCHUI U3 Pa3HbIX MECT OOUTAHUSY.

JlaGoparopHas pabota Ne 4. «BiusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCa».

[Tpaktudeckas padora Ne 2. «[1oacy€T MIIOTHOCTH MOMYISIHIA Pa3HBIX BUAOB PACTCHUIY.

Tema 4. Coo01ecTBa ¥ IKOJIOTHYECKHE CUCTEMBI.

Coo0uiecTBO oprann3MoB — 6uoteHo3. CTpyKTypsl OMOIIEHO3a: BUIOBAsI, TPOCTPAHCTBEHHAs, Tpoduueckas (muiieBas). Busi-
noMuHaHTEI. CBsA3U B OHMOIIEHO3E.

DOkonoruyeckue cuctembl (dKocuctemsbl). Ilonstue 06 skocucteme u OuoreorneHoze. DyHKIMOHATbHBIE KOMIIOHEHTHI
HKOCHCTEMBI: POYLIEHThI, KOHCYMEHTHI, peAylleHThl. KpyroBopoT BelecTB U MOTOK 3HEPTUHU B sKocucteMe. Tpoduyeckre (MUILEBbIE)
ypoBHH HKocucTeMbl. [lumeBble nenu u cerrn. OCHOBHBIE TOKa3aTeld SKOCHCTEMBI: OHMoMacca, MPOAYKIHA. DKOJOTHYECKUE
MUPaMUJIBL: IPOAYKIIUH, YUCICHHOCTH, OnoMacchl. CBOWCTBA SKOCUCTEM: YCTOMUMBOCTD, CAMOPET YIS, pasBuTe. CyKieccus.

[TpuponHbie S3KOCUCTEMBI. DKOCUCTEMBI 03€p U PeK. DKOCHCTEMa XBOWHOTO MIIM IIUPOKOJIMCTBEHHOTO JIeca.

AHTpPOTIOTEHHBIE  DKOCHCTEMBI. ATPOIKOCHCTEMBI. YpPOOOIKOCHCTEMBI. bBHONOrMYeckoe W  XO3SIMCTBEHHOE 3HAYCHUE
arpo’KOCUCTEM U YpOOIKOCHCTEM.

buopasHoobpasue kak pakTop ycroiunBocTu sKocucteM. CoxpaHeHHne OMOIOrMYecKoro pa3Hoo0pasus Ha 3emiie.

VYuenne B. U. BepHaackoro o 6uocdepe. I'panuiisl, coctaB u cTpykrypa Ouocdepsl. KuBoe BemecTBO M €ro (yHKIIHH.
Ocobennoctu Guocdepsl Kak I100ATBHON SKOCUCTEMBI. [lnHaMuueckoe paBHOBECHE U 0OpaTHas CBA3b B Ouocdepe.

KpyroBopoTsl BemecTB U OHMOT€OXMMHUYECKHUE IMKIIBI 3JEMEHTOB (yIiepona, a3oTa). 30HAIbHOCTh Ouocheprl. OCHOBHBIE
OMOMBI CyIIIN.

YenoseuecTBO B 6buochepe 3eMian. AHTpororeHHble U3MeHeHus B Onocepe. ImobanbHbIe SKOIOTHYECKHE TPOOIEMBI.

CocymiecTBoBaHre TpUPOIbI B yenoBedecTBa. CoxpaHeHne OMOopa3HOOOpa3usi Kak OCHOBA ycToiumBoCTH Onochepsl. OcHOBa
PaIMOHATIFHOTO YIPABICHUSI IPUPOIHBIME PECYpCaMU M UX UCTIONb30BaHue. JlocTH)eH s OMOIOTHN U OXpaHa MPUPOJIBIL.

JdemoHcTpaumnu:
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[Toprpetsr: A. [Ix. Tencau, B. H. Cykaués, B. U. Bepnanckuii.

Tabmuupl 1 cxemsl: «lIumessle nenny», «buoneHos: cocraB U crpykrypay, «lIpupoansie coobuectBay, «llenu nutaHus»,
«xomoruueckas nupamuaa», «buochepa m yenoBex», «IKOCUCTEMA IMIHUPOKOIMCTBEHHOTO Jiecay, «IKOCHCTEMa XBOWHOTO Jecay,
«buonenos BomoéMma», «ArpoueHos3», «lIpuMepHBIC aHTPOINOI€HHBbIE BO3ACUCTBHS Ha NPUPOAY», «BaxHeHlne HCTOYHUKH
3arps3HEHUs] BO3/yXa W TPYHTOBBIX BOa», «llouBa — BakHelimas coctaBisionias Ouocdepsr», «DPakTOpbl Jerpajalvy IMOYBY,
«ITapHukoBbIil 3 dex», «DaKkTophl paAMOaKTUBHOIO 3arpsi3HeHust ouocdepsl», «Ob6mas crpykrypa 6uochepsr», «Pacnpocrpanenue
®u3HU B 6brocheper, «O30HOBEIN FKkpan duochepsr», «kKpyroBopotT yriepoaa B 6uochepe», «KpyroBopor a3ora B mpupoe».

OO6opynoBanue: Mojenp-amuiMKanus «Tunuyeele OuoLEHO3b», TepOapuil «PacTuTenbHbIE COOOLIECTBa», KOJUIEKLIUU
«buoneno3», «Bpegurenn BaXHEWIIMX CEIBCKOXO3SMCTBEHHBIX KYIBTYp», TepOapuM W KOJJIEKIUH PACTEHUH M JKUBOTHBIX,
IpUHAJIEKAIIMEe K Ppa3HbIM SKOJIOIMYECKHM TrpymnmaM ofgHoro Buzaa, KpacHas kuura Poccuiickoit ®enepaunu, u300pakeHus
OXPaHSEMbIX BUJIOB PACTEHUH U KUBOTHBIX.
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IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'MU HA BA3OBOM YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUS

Cornacao ®I'OC COO, ycranaBiauBaroTcs TpeOOBaHUS K pe3yJibTaTaM OCBOSHHUS 0OYYArOIIMMUCS ITPOTrpaMM CPETHEro 00IIIero
00pa30BaHUs: TUYHOCTHBIM, METAIPEAMETHBIM U TIPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbI

B cTpyKType TMYHOCTHBIX pe3ylbTaroB OCBOEHUS MpeaMeTa «bHoorusy BhIICICHBI CAEAYIOIME COCTABIISIIOIINE: OCO3HAHUE
00yJarIMUMHCSI POCCHIUCKON IPaskKIaHCKON UCHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSTEIILHOCTH U CaMOOTIPEICTICHUIO,
HaJU4Yrue MOTHBAIIMU K OOYUYEHHUIO OMOJIOTHH, IIEJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUIN JTUYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTe M MCTOPUYECKUX TPATUIUN pa3BUTHS OHMOJIOTMYECKOTO0 3HAaHHs, TOTOBHOCTb M CIOCOOHOCTh OOYyYaroImxcs
PYKOBOJACTBOBAaThCSI B CBOCH JICATEIBLHOCTH IIEHHOCTHO-CMBICIOBBIMH YCTAaHOBKAMH, NPHCYIIUMU CHCTEME OHOJIOTHYECKOTO
o0pa3oBaHHusl, HAIMYUE YKOJIOTHUUYECKOTO MPABOCO3HAHUS, CHIOCOOHOCTH CTABHUTh IEJIM U CTPOUTD KU3HEHHBIC IIAHHI.

JlugHOCTHBIE pE3yibTaThl OCBOCHHUS TMpeaMera «bHOJIOTHS» JOCTUTAIOTCA B E€AMHCTBE Y4€OHOW M BOCIHTATEIbHON
NESATEIbHOCTH B COOTBETCTBUU C TPATULMOHHBIMU POCCUMCKUMHU COLMOKYIBTYPHBIMH, HCTOPUYECKUMH U JYXOBHO-HPAaBCTBEHHBIMU
LIEHHOCTSAMH, TIPUHATHIMA B OOIIECTBE IMpaBWIaMU M HOPMaMHU TIOBEACHUS W CIIOCOOCTBYIOT MPOIECCaM CaMOTO3HAHUS,
CaMOBOCIIUTAHMS U CaMOPA3BUTHsI, Pa3BUTUS BHYTPEHHEWU MO3ULMU JIUYHOCTH, MATPUOTU3MA, YBAKEHUS K 3aKOHY U IPABONOPSAJIKY,
YeIIOBEKY Tpy[da U CTaplIieMy MOKOJICHHIO, B3aUMHOTO YBKEHUS, OCPEKHOTO OTHOIICHHS K KYIBTYPHOMY HACJICIUIO M TPATUIUSIM
MHOTOHAllMOHAJILHOrO Hapoaa Poccuiickoit denepanuu, MpUpoae U OKPYXKaroILIEen cpee.

JlugHOCTHBIE pe3yNbTaThl OCBOEHUs y4yeOHoro mpenmera «buosorus» MOKHBI OTpaXkaTb TOTOBHOCTh U CIIOCOOHOCTH
o0ydJarommxcsi PyKOBOACTBOBAThCS C(HOPMHUPOBAHHONW BHYTPEHHEW MO3UIMEH JIMYHOCTH, CHCTEMOH IEHHOCTHBIX OpHEHTAIH,
MO3UTUBHBIX BHYTPEHHUX YOEXKICHUH, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBa, paCIIUpEHUE
YKA3HEHHOTO OIBITA U ONbITA AEATEIIBHOCTH B IPOLIECCE PEATTU3ALNN OCHOBHBIX HAIIPABICHUN BOCIUTATEIBLHON ESITENBHOCTH, B TOM
YHCJIC B YaCTU:

1) rpakIaHCcKOro BOCIIUTAHUS

c(hOpMUPOBAHHOCTH TPAKIAHCKON TTO3UIIUNA 0OYJAIOIIETOCS KaK aKTUBHOTO M OTBETCTBEHHOTO YJieHA POCCUIMCKOTO 00IIECTBa;

OCO3HAHHME CBOMX KOHCTUTYLIMOHHBIX MPaB U 005S3aHHOCTEH, yBaKEHUE 3aKOHA U TIPABOTIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOM JESITEIbHOCTH TP CO3JaHUM Y4YeOHBIX IIPOEKTOB, PEIICHHH YYEOHBIX U
MO3HABATENbHBIX 337124, BHITOTHEHUH OMOIOTUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTD OTPENEIATh COOCTBEHHYIO TTO3UIIUIO TI0 OTHOIIICHHUIO K SIBIEHUSIM COBPEMEHHOM XKU3HU U OOBSICHATH €€;

YMEHHE YUUTHIBATh B CBOMX JEHCTBUSIX HEOOXOIMMOCTh KOHCTPYKTUBHOTO B3aMMOICHUCTBUS JIIOICH C Pa3HBIMH YOKICHHSIMH,
KYJIBTYPHBIMU IEHHOCTSIMHA M COLIMATTbHBIM MTOJIOKEHUEM;

TOTOBHOCTH K COTPYIHUYECTBY B MIPOIIECCE COBMECTHOTO BBIMOJHEHUS YU€OHBIX, IO3HABATEIILHBIX U UCCIIEOBATEIbCKHUX 33/1ad,
YBaXUTEIHHOTO OTHOIICHHS K MHEHHUIO ONITOHEHTOB MPH O0CYXJACHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COACPIKAHNS,
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TOTOBHOCTb K T'YMaHUTAPHOMN U BOJIOHTEPCKOU NEATENBHOCTH;

2) NIaTPUOTHYECKOI0 BOCIIUTAHUS

c(OPMHPOBAHHOCTh POCCUHCKON T'paXIaHCKOH WIACHTUYHOCTH, IATPUOTU3MA, YBAKEHUS K CBOEMY HAapoAdy, YyBCTBa
OTBETCTBEHHOCTH Iiepen PoauHol, ropaoctu 3a cBOMl Kpai, cBO PomuHy, CBOMl S3BIK M KyIbTYpY, HPOLUIOE WU HACTOSIIEE
MHOTI'OHallMOHAaJIBHOTO Hapona Pocenu;

LHEHHOCTHOE OTHOILIECHHE K MPHUPOJHOMY HACIEIUI0O WM MAMATHUKAM IPHUPONBI, NOCTHXKEHUSAM Poccun B Hayke, MCKYCCTBE,
CIIOpPTE, TEXHOJIOTUSAX, TPY/IE;

CIIOCOOHOCTDH OIEHUBATh BKJIAJl POCCUMCKHUX YUEHBIX B CTAHOBJICHHUE U Pa3BUTHE OMOJIOTHH, TIOHUMAHUS 3HAYE€HUSI OMOJIOTHH B
MO3HAHUU 3aKOHOB MTPHUPOJIBI, B KHU3HH YEJIOBEKAa U COBPEMEHHOTO O0IIECTBa;

uzeiHast yoex1€HHOCTh, TOTOBHOCTD K CIYKeHHUIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTD 3a €ro CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HAHUE JYXOBHBIX EHHOCTEH POCCUICKOIO HApoAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, ITUIECKOTO TIOBEACHUS;

CIIOCOOHOCTDH OLIEHMBATh CUTYAlIMIO U MPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYSACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI
U LICHHOCTH;

OCO3HaHME JJMYHOTO BKJIa/la B TOCTPOCHHE YCTOHYHBOIO OYAYIIIETo;

OTBETCTBEHHOE OTHOILIEHHE K CBOUM DPOAUTENSAM, CO3JJaHUI0 CEMbH Ha OCHOBE OCO3HAHHOIO NMPHUHSATHSA LIEHHOCTEW ceMelHOM
KU3HHU B COOTBETCTBUHU C TPAAULUSIMU HapoaoB Poccuu;

4) 3cTeTH4YeCKOro BOCIIUTAHUS:

ACTETHYECKOE OTHOIEHHWE K MHpY, BKJIIOYas O3CTETUKY ObITa, HAyYHOTO M TEXHUYECKOTO TBOpPYECTBa, CIOPTa, TPYAa,
OOIECTBEHHEIX OTHOIIICHHIA;

NOHMMAHHE AYMOLMOHAJIBHOTO BO3JEHCTBUS )KMUBOM IPUPOBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPa)KEHHUIO B Pa3HbIX BUJaX UCKYCCTBA, CTPEMJICHHE MPOSBIIATH KaueCTBAa TBOPUECKOH JINYHOCTH;

5) ¢pusuveckoro BocnuTaHus, POPMUPOBAHMS KYJIbTYPHI 310POBbS U SMOLMOHAJIBLHOIO 0JIATONOJIYYHS:

NOHMMAaHUE U pealin3alus 310pOBOro 1 0e30nacHoro oopasa *HU3HU (30pOBOE MUTAHUE, COOIOEHNE TUTUEH NYECKUX TTPABHIT
U HOpM, COATaHCUPOBAHHBIA PEXKUM 3aHSATHUH M OTHObIXa, peryinspHas ¢uznyeckas aKTUBHOCTH), OEpEKHOTrO, OTBETCTBEHHOTO M
KOMITETEHTHOTO OTHOILIEHUSI K COOCTBEHHOMY (PU3NYECKOMY U TICUXUYECKOMY 3/10POBBIO;

MOHMMAaHHE IIEHHOCTH MPaBWJI WHAMBUAYAJILHOTO W KOJJIEKTUBHOTO OE30MACHOTO IMOBEACHUS B CUTYAlLUAX, YTPOKAOIIMX
3I0POBBIO U KU3HU JIOACH;

OCO3HAHME MOCIECTBUI U HEMIPUSITHSI BPEAHBIX MIPUBBIYEK (YIIOTPEOIEHUS aJIKOTONIsl, HAPKOTUKOB, KYPEHHUS);

6) TPY10BOr0 BOCIIMTAHMSA:

TOTOBHOCTH K TPYZY, OCO3HAaHUE IEHHOCTH MaCTepCTBa, TPyAOI00ue;

TOTOBHOCTh K aKTUBHOM JEATEIbHOCTH TEXHOJOIMYECKOW M COLMAJIbHOM HANpaBIEHHOCTH, CIIOCOOHOCTh WHHMIIMHPOBATH,
IJIAHUPOBATh U CAMOCTOSITENIBHO BBITIOJIHATH TAKYIO ACSITEIIbHOCTD;

WHTEpPEC K pPa3nu4HbIM cdepam TpodecCHoHaNBHOW ACSITEIPHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBINM BBIOOp Oymymiein
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npodeccuu U peanTu30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TITAHBI;

TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHMIO U CaMOOOPa30BaHUIO HA MPOTSHKEHUHU BCEH JKU3HH,

7) 3K0JIOTHYeCKOr0 BOCIIUTAHMS

9KOJIOTUYECKH 11eJIeCO00pa3HOE OTHOIICHHE K MPUPOJIe KaK MCTOYHHUKY KM3HU Ha 3emile, OCHOBE €€ CYIIIeCTBOBAHMUS,

TIOBBIIICHUE YPOBHS SKOJOTUYECKON KYIBTYPBI: IPHOOPETEHUE OMbITA IJIAHUPOBAHUS MMOCTYIIKOB U OLIEHKH UX BO3MOXHBIX
MOCJEICTBUH JIs1 OKPYXKAIOLLEH CPeibl;

OCO3HAHHE TTI00ATBHOTO XapaKTepa IKOJIOTHUECKUX TPOOIeM U MyTel UX PEIICHUS;

CIIOCOOHOCTD HCIOJIB30BaTh MpUOOpeTaeMble MPU U3YUYEHUU OMOJIOTMH 3HAHUS U YMEHUS [P PEIICHUU MTPOOIIeM, CBSI3aHHBIX C
paIMoOHaTBHBIM MIPUPOIOTIOIH30BAaHHEM (COOMIOIEHUE TIPABUII TIOBEICHUSI B MIPUPOJIC, HAMPABICHHBIX HA COXPAHCHHE PAaBHOBECHS B
IKOCUCTEMAX, OXpaHy BHUIOB, SKOCUCTEM, OHOCHEPHI);

AKTUBHOE HENpUATHE JEHUCTBUM, MPUHOCAIIMX BpEI OKPYXKAOIIEH MPUPOAHON CpeAe, YMEHUE MPOTHO3UPOBATH
HEOIaronpusATHBIE SKOJIOTHYECKHE MOCIEICTBUS IPEAITPUHUMAEMBIX AEHCTBUN U MPEIOTBpAIlaTh UX;

HaJU4Yhe PA3BUTOTO HKOJOTUYECKOTO MBIIUICHUS, 9YKOJIOTHYECKOM KYIBTYPhl, ONBITA JCATEIBHOCTH HKOJOTUYECKOMN
HaIlpaBJIC€HHOCTH, YMEHHS PYKOBOJICTBOBATHCA MMHU B IO3HABATEJIbHOW, KOMMYHUKATUBHOM M COLIMAIIBHOW IPAKTUKE, TOTOBHOCTH K
YYaCTHIO B MPAKTUYECKON AEATEIIBHOCTH IKOJIOTMYECKOM HAMPABICHHOCTH;

8) HeHHOCTH HAYYHOI'0 O3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKd H OOIICCTBCHHOMN
MIPAKTUKH, OCHOBAHHOTO Ha TUAJIOre KYIbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MHUPE;

COBEPILIEHCTBOBAHKE SI3bIKOBOW U YUTATEIILCKON KYJIBTYPHI KaK CPEJICTBA B3aUMOACHCTBUS MEXKY JIIOJbMHU U TTO3HAHUS MUPA;

MOHMMaHUe crienupuKu OMOIOTUN KaK HAyKH, OCO3HAHUS €€ poliu B (POPMHPOBAHUM PALMOHAIBHOTO HAyYHOTO MBIIICHUS,
CO3/IaHUU TIEJIOCTHOTO MPEACTABICHUSI 00 OKpPYXKAIOIIEeM MHUpE KaK O €IWHCTBE MPUPOJbI, YeOBEKa M OOIIECTBA, B MO3HAHUHU
MIPUPOIHBIX 3aKOHOMEPHOCTEH U pelIeHrur IpodIeM COXpaHEeHHsI IPUPOIHOTO PAaBHOBECHS;

yOXKIEHHOCTH B 3HAYUMOCTH OMOJIOTHH ISl COBPEMEHHOM ITUBUIM3AINK: 00€CTIeueHrsI HOBOTO YPOBHS Pa3BUTHSI MEIUIIUHEI,
CO3/laHUE TEPCIEKTUBHBIX OMOTEXHOJOTHUH, CHOCOOHBIX pelIaTh PEeCypCHble MPOOIEMbI Pa3BUTHS YeOBEUECTBA, MOMCKA MyTeHl
BBIXO/Ia W3 TIOOAJTBHBIX JKOJOTUYECKHX TMpoOaeM M oOecredeHus mepexoja K YCTOWYMBOMY Pa3BUTHIO, PaAIlMOHAIBHOMY
HCIONF30BAaHUIO TIPUPOHBIX PECYPCOB U (DOPMUPOBAHHIO HOBBIX CTAHAAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B TIOJYUCHHH OUOJIOTHYECKHX 3HAHHWM B IEJISIX TOBBIIMICHHS OOIIEH KYJIBTYpPbHI, €CTECTBEHHO-HAYYHOU
TPaMOTHOCTH, KaK COCTaBHON 4acTH (YHKIIMOHAJIHHOW IPaMOTHOCTH O0y4aroImuxcs, GopMUpyeMOid TPH U3YYeHUH OMOJIOTHH;

MOHUMaHHWE CYIIIHOCTH METOJIOB MTO3HAHUSI, MCTIOJB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIOCOOHOCTH MCIOJIb30BATh MOTydyaeMble
3HAHUS JUIS aHAJIN3a U OOBSCHEHUS SBICHUI OKPY)KAIOIIEro MUPA U TMPOUCXOISIINX B HEM U3MEHEHUH, YMEHHE JlenaTh 000CHOBAHHBIE
3aKJTIOYCHHS] HA OCHOBE HAyYHBIX (DAKTOB M MMEIOIIUXCS TAHHBIX C IEJBIO MOJTYyYeHHUs TOCTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIONBb30BaTh OWONOTMYECKHE 3HAHUS JUIsl PEIleHUss MPOOJIeM B pEallbHBIX KU3HEHHBIX
CUTYaIHsIX;

OCO3HAaHHE IIEHHOCTH HAYyYHOH NI€ATENbHOCTU, TOTOBHOCTh OCYHIECTBISATH MPOEKTHYIO U MCCIEI0BATEIIbCKYIO JIEATEIbHOCTD
WHJIMBHUIYAJIbHO U B TPYIITIE;
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TOTOBHOCTH U CIIOCOOHOCTB K HETIPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BAHUIO, K AKTHBHOMY IOJIYYCHUIO HOBBIX 3HAHUH 110
OHMOJIOTHH B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTAMHU.

METAIIPEJMETHBIE PE3YJIBTATbBI

MeranpeameTHble pe3ylbTaThl OCBOEHHUS yueOHOro mnpenMera «buomorus» BKIIOYAIOT: 3HAYMMBble Ui (OPMHUPOBAHUSA
MHUPOBO33PEHHUSI OOyUaIOMIMUXCAd MEKIAUCUUIUIMHAPHBIE (MEXKIPEIMETHBIE) OOIIEeHayYHbIe IOHSATHS, OTPAXKAIOIIUE LEIOCTHOCTh
HAy4yHOW KapTHHBI MHMpa M CeUu(UKYy METOJOB IO3HAHMs, UCIOIb3YEMbIX B €CTECTBEHHBIX HayKax (BELECTBO, SHEPIUs, SBJICHHUE,
IPOLIECC, CUCTEMA, HAyYHBIH (DaKT, MIPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, UCCIEI0BaHNe, HaOII0ICHUE, U3MEPEHUE,
SKCIEPUMEHT U JPYI'MX), YHHUBEpCalbHble Yy4yeOHble JeicTBus (IO3HABaTelIbHbIC, KOMMYHUKATHBHBIC, PpETYISATUBHBIE),
obecrieunBaroniie (GopMUpoBaHUE (YHKIIMOHATBHONH TPAMOTHOCTH M COLUAIBHOW KOMIETEHIMH OOYYaOUIMXCs, CIIOCOOHOCTh
00y4aroLIMXCs UCIIOIb30BAaTh OCBOCHHBIE MEXJUCIMIIMHAPHbIE, MUPOBO33PEHUYECKHE 3HaHUS M YHUBEPCAJIbHbIC ydeOHbIE IEHCTBUS B
ITO3HABATEJILHON Y COLMAIIBHON IIPAKTHUKE.

MeranpeaMeTHble pe3ybTaTbl OCBOCHUS IIPOTrPAMMBI CPEAHET0 00ILero 00pa3oBaHus JOJKHBI OTPAXKaTh:

Osgi1aieHHe YHUBEPCAJIbHBIMU YUeOHbIMHU N03HABATEILHBIMU el CTBUSMM:

1) 6a3oBble JJOTHYECKHE IeHCTBUS:

CaMOCTOATENILHO (DOPMYJIMPOBATh U aKTYyaJIHU3UPOBATh MPOOIIEMY, pACCMAaTPHUBATh €€ BCECTOPOHHE;

UCTIONIb30BaTh TP OCBOCHUM 3HAHWUN MPHEMBI JIOTUYECKOTO MBIIUICHUS (aHAIN3a, CMHTE3a, CPABHEHMS, KJIACCH(HKAILINH,
000011IeHus), paCKPBIBaTh CMBICI OMOJIOTHUYECKUX TOHATHH (BBIICIATH UX XapaKTePHbIC MPU3HAKH, YCTAHABIMBATH CBS3H C JPYTUMH
MOHATHUSIMH);

OTIpeNIeNIATh LT JeSITeIbHOCTH, 3ajaBas napaMeTpbl U KPUTEPUH UX JOCTHIKEHHUS, COOTHOCUTh PE3YNbTaThl ACATEIbHOCTH C
MOCTaBJICHHBIMH IIEIISIMU;

UCIIOJIb30BaTh OMOJIOTHYECKHE TIOHATHS JUIs OObsICHEHUS (DAKTOB U SIBJICHUH KUBOW MPUPOJIBI;

CTPOHTD JIOTHUECKUE PACCYKICHHS (MHIYKTHBHBIE, ISTyKTUBHBIE, TI0 aHAJIOTHH ), BBISIBIATH 3aKOHOMEPHOCTH M IMTPOTHBOPEUHS
B paccMaTpHUBAEMBIX SBICHUSX, (POPMYTUPOBATH BHIBOJIBI U 3AKITIOUECHHUS;

NPUMEHSTh CXEMHO-MOJICNBHBIE CpEACTBA JUIS TPEACTABICHUS CYIIECTBEHHBIX CBS3€ ¥ OTHOWICHWHA B H3Yy4aeMbIX
OMOJIOTMYECKUX 00BEKTaxX, a TAaKXkKe MPOTUBOPEUNH pa3HOTO POJIA, BHISIBIEHHBIX B PA3JIMYHBIX HHPOPMAIIMOHHBIX HCTOYHHKAX;

pa3pabarbIBaTh IUIAH PEIISHHsSI TPOOJIEMBI ¢ YIETOM aHaAIN3a UMEIOIINXCS MaTepUaTbHBIX U HEMaTepHaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JI€ATENBHOCTh, OLIEHUBATH COOTBETCTBUE pE3yJbTAaTOB IIENIsIM, OLIEHHBATh PUCKU MOCIEICTBUI
IeSTeTbHOCTH,

KOOPAMHUPOBATh U BBIIOJIHATH Pa0OTY B YCIOBUSX PEAIbHOTO, BUPTYaJIbHOIO U KOMOMHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEaTHBHOE MBIIIICHHE TIPU PEIICHUH KU3HEHHBIX TPOOIEM.

2) 6a30BbIe HCCIEA0BATEIbCKHE IeHCTBHS:

BIaJIETh HABBIKAMH Y4eOHO-MCCIIENOBATEIILCKOW W TMPOCKTHOW JNEATEIbHOCTH, HaBBIKAMH pa3pelIeHus mpooiem,
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CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IMOMCKY METOJOB PEIICHHs MPAKTHYECKUX 33134, TPUMEHEHHUIO Pa3IMYHbIX
METOJI0B I1O3HAHMS;

UCIIOJIb30BaTh PA3JIMYHbIC BHJBI JEATEILHOCTU IO TOJYYEHHIO HOBOTO 3HAHUS, €ro MHTEPIpETalrHd, MPeoOpa3oBaHUIO U
IPUMEHEHHIO B yUEOHBIX CUTYalUsIX, B TOM YHCJIE [IPU CO31aHUH Y4EOHBIX M COLIMATIbHBIX IPOCKTOB;

(bopMHUpOBaTh HAYYHBIN THIT MBIIIUIEHUS, BIA/IETh HAYYHOW TEPMUHOIOTHEH, KITFOUEBBIMUA OHATUSIMH U METOJIAMH;

CTaBUTbh U (OPMYIMPOBATH COOCTBEHHBIC 3a/1a4ul B 00pa30BaTeIbHON JAEATEIbHOCTH U )KU3HEHHBIX CUTYALIUsAX;

BBISIBJISITh TIPUYMHHO-CIICACTBEHHBIE CBSI3W U AKTYyaJU3UpOBATh 3aJady, BbIABUIATh TUIIOTE3y €€ pEIIECHUs, HaXOIUTh
apryMEHThI JUIs J0Ka3aTelbCTBA CBOUX YTBEPXKJIECHUI, 3aJaBaTh apaMeTpbl U KPUTEPUH PEILICHHUS;

AQHAIM3UPOBATh IOJIYYEHHBIE B XOJE€ PpELICHUS 3aJaud pe3yiIbTarbl, KPUTUYECKH OLEHUBATb MX JOCTOBEPHOCTb,
IIPOrHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHUSX;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM, OLIEHUBATh PUOOPETEHHBIN OIIBIT;

OCYILECTBIIATH 1ieJIeHANPaBICHHbII MOMCK NepeHoca CPEeJCTB U CIOCO0O0B JIeHCTBUS B IPOPECCUOHAIBHYIO CpeNy;

YMETh MIEPEHOCUTH 3HAHMUS B TIO3HABATEIBHYIO M MTPAKTUYECKYIO O0JIACTH KU3HEIEATEILHOCTH;

yYMEeTh MHTEIPUPOBATh 3HAHUS U3 PA3HBIX IPEAMETHBIX 001acTeil;

BBIIBUTaThb HOBBIE WJAEH, MpEAJiaraTb OPUTHMHAJIbHBIE MOAXOABI M PELIEHUs, CTaBUTh MPOOIEMbl U 3aJaud, JOIYCKAIOLIUe
aJIbTEepHATUBHbBIC PEIICHUS.

3) padora ¢ nundopmamnueii:

OpPUEHTUPOBATbCA B PA3IMYHBIX MCTOYHMKAX HMH(opManuu (TekcTe yuyeOHOro MmocoOus, Hay4HO-IOMYISIPHOW JIUTEpaType,
OMOJIOTUYECKHX CIIOBApSX M CIIPABOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B IHTEepHETE), aHAIM3UPOBaTh HH(POPMAIHIO PA3IMIHBIX
BUJIOB U (OPM IPEACTABICHUS, KPUTUUYECKU OLIEHUBATh €€ JOCTOBEPHOCTh U HEPOTHBOPEUUBOCTb;

dbopMyIMpOBaTh 3ampoChl W TPUMEHATHh pa3UYHbIE METOMbI MPU TOHUCKE U OTOOpe Oumosornueckor WHGOPMAIINH,
HEOOXOIMMOM /17151 BBITIOJHEHUS y4eOHBIX 3a/1ay;

npuoOpeTaTb ONBIT MCMONb30BaHUS MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH, COBEpPUIEHCTBOBATh KYIBTYPY
AKTUBHOT'O HCIOJIb30BAHUS PA3JINYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTHUMAJbHYIO (QOpMy MpeAcTaBieHus Ouonornyeckod uHopManuu (cxembl, rpadukw,
JMarpaMMbl, TaOIUIbI, PUCYHKHU U IPYTOE);

MCIIOJIb30BaTh HAyYHBIN S3bIK B KaueCTBE CpE/CTBA MpU padboTe ¢ Ouosiornyeckoid MHGpopMalMen: TpUMEHATh XUMUYECKUE,
¢u3nyeckre U MaTeMaTHYecKue 3HAKU U CUMBOJBI, (OpMyIbl, abOpeBHaTypy, HOMEHKIIATypy, UCIOJIb30BaTh M MPeoOpPa30BbIBATH
3HAKOBO-CUMBOJINYECKUE CPEJCTBA HAIVISAHOCTH;

BJIaJICTh HAaBBIKAMU PACIMO3HABAHUS U 3alUTHI HH(POPMALIUH, HH(OPMALIMOHHOM 6€30MaCHOCTH JTUYHOCTH.

OBJiajieHNe YHHBEPCAJIbHBIMH KOMMYHHKATHBHBIMH JIeHCTBUSIMU:

1) oOenue:

OCYIIECTBISITh KOMMYHHKAIIMK BO BceX cdepax >KU3HM, aKTHBHO YYacTBOBAaTh B JMANIONe HWIH JUCKYCCHH MO CYIIECTBY
O6CY)KI[aeMOI\/’I TEMBI (YMCHI/Ie 3aaaBaTb BOIIPOCHI, BBICKA3bIBATH CYXACHUSA OTHOCUTCIIBHO BBLIIIOJTHCHUA Hpe)lﬂal"aeMOfI 3aJ1a4u,
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YUUTBIBATh HHTEPECHI M COTNIACOBAHHOCTH MO3UILIUI IPYTUX YUACTHUKOB TUAJIOTA WITH TUCKYCCHH);

pacrio3HaBaTh HeBepOalbHbIE CPEACTBAa OOIIEHUs, NOHUMAaTh 3HAYCHHME COLMAJIBHBIX 3HAKOB, IPEANOCHIIOK BO3HUKHOBEHUS
KOH(JIMKTHBIX CUTYAIMi, YMETh CMSATYaTh KOH(IUKTHI U BECTH NEPErOBOPHI;

BIaJIeTh PA3JIMYHBIMM crioco0amMu OOLIEHHs U B3aUMOJCHCTBMS, IOHUMATh HaMEpPEHUs Jpyrux JIOJeH, NpOsBIATH
YBOKUTEIHHOE OTHOLICHHE K COOECETHUKY M B KOPPEKTHOU (hopme (HopMyTHpOBaTh CBOM BO3PAKECHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHSI C UCIIOJIb30BAaHUEM SI3bIKOBBIX CPEJCTB.

2) COBMeCTHAas IeSITEJIbHOCTh:

[IOHUMATh U UCIOJb30BaTh NPEUMYILECTBA KOMaHIHOW U MHAMBUIYAIbHON paObOTHI IPU PELICHUH OMOJIOTNYECKO MpodIeMsl,
000CHOBBIBAaTh HEOOXOAUMOCTh IPUMEHEHHUS TPYNTIIOBHIX ()OPM B3aMMOJEHCTBUS NIPU PELICHUN Y4eOHOW 3a1a4u;

BbIOMpATh TEMAaTUKy M METO/bl COBMECTHBIX JEHCTBUH ¢ y4€TOM OOIIMX HHTEPECOB U BO3MOXHOCTEH KaKJOro wieHa
KOJUICKTHBA;

IPUHUMATh LEIH COBMECTHOH JeSIT€IbHOCTH, OPraHU30BbIBATh U KOOPIAMHUPOBATH JEUCTBUSA 10 €€ JOCTH)KEHUIO: COCTABIATh
IJIaH JEHCTBUI, pacipeaessaTh POy ¢ y4ETOM MHEHHMM y4aCTHUKOB, 00CYKIaTh Pe3ynbTaTbl COBMECTHOM paboThI;

OLIEHUBATh KaYeCTBO CBOET0 BKJIAJa U KAXJI0TO yJaCTHUKA KOMaH/Ibl B OOILMI pe3ynbTar 0 pa3paboTaHHBIM KPUTEPHIM;

npeJiaraTb HOBBIE MPOEKTHI, OLIEHUBATh UIEU C MMO3UIIMKA HOBU3HBI, OPUTUHAIIBHOCTH, MPAKTHYECKON 3HAYMMOCTH;

OCYILECTBIIATh MO3UTUBHOE CTPATETHUYECKOE MOBEJCHHE B PA3JIMYHBIX CUTYalUsX, HPOSBIATH TBOPYECTBO U BOOOpakeHUE,
OBITh HHUITMATUBHBIM.

OsgilaieHHe YHUBEPCAJbHBIMHU PeryJISTUBHbIMH A€ CTBUSIMU:

1) camoopranu3amusi:

MCIIOJIb30BaTh OMOJIOTHYECKHUE 3HAHUS JIJIS1 BBISIBIICHUS IPOOJIEM U UX PEIICHUS B dKU3HEHHBIX M Y4€OHBIX CUTYaIHsIX;

BbIOMpaTh Ha OCHOBE OMOJIOIMYECKUX 3HAHHMM I€JIeBble M CMBICIOBBIE YCTAHOBKM B CBOMX JEHCTBHMSAX M IOCTYNKax IO
OTHOILIEHUIO K KUBOU NMPHUPOJIE, CBOEMY 370POBbIO U 310POBbIO OKPYKAIOIIHX;

CaMOCTOSITENIBHO OCYILECTBIIATh I103HABATEJIbHYIO JAEATENbHOCTb, BBIABIATH NPOOJIEMBl, CTaBUTh U (HOpMYIMpOBaTh
COOCTBEHHBIE 3a]Ja4l B 00Pa30BaTEIIbHOM 1E€ATEIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIBHO COCTABJIATh IUIAH PEUICHUs MPOOJEeMbl C YUETOM HMEIOIIHUXCS PECYpPCOB, COOCTBEHHBIX BO3MOXHOCTEH M
IIPEANIOYTEHU;

JIaBaTh OLICHKY HOBBIM CHUTYallUsIM;

pacmupsATh paMKH y4eOHOTOo MpeIMeTa Ha OCHOBE JINYHBIX MPEATIOUTEHUMH;

JienaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLICHUBATh MPUOOPETEHHBIH OIBIT;

Croco0CTBOBATh (POPMUPOBAHUIO U MPOSBICHUIO ITMPOKOM SPYAMLIMU B Pa3HBIX 0071acTAX 3HAHUH, TIOCTOSHHO MOBBIIIATH CBOM
0o0pa30BaTeNbHBIN U KYJIBTYPHBIN YPOBEHbD.

2) CaMOKOHTPOJIb:

JIaBaTh OIICHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B IEATEIILHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJbTATOB LIEISAM;
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BJIaJICTh HABBIKAMH IIO3HABATEIHHON PEQIEKCHHM KaK OCO3HAHUSI COBEPIIAEMBIX JACUCTBUI M MBICIUTEIBHBIX MPOLECCOB, UX
PE3ybTaTOB U OCHOBAHUHN, UCIOIb30BATh TPUEMBI peIeKCUU JIJIsl OLIEHKU CUTYaIlMH, BHIOOpA BEPHOTO PEIICHUS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHHUS 110 UX CHIXKEHUIO;

MPUHUMATh MOTUBBI U aPTyMEHTHI IPYTUX IPU aHAIHU3E PE3yIbTaTOB JIEATEIbHOCTH;

3) npuHATHE cedsl U IPYTUX:

MPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKU U JIOCTOUHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX IIPU aHAIMU3E PE3yIbTaTOB JEATENbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKU;

pa3BUBaTh CMIOCOOHOCTH OHUMATh MHP C MO3UIMU APYrOTO YeIOBEKA.

INPEAMETHBIE PE3VJIBTATbI

[IpeamerHbie pe3ynbrarsl ocBoeHUs nporpamMMbl COO mo Ouonoruu Ha 0a30BOM YPOBHE BKIIIOYAIOT CHEIM(DUUYECKUE IS
yueOHoro npenmera «bruonorusy HaydHble 3HaHUS, YMEHUS U CIOCOOBI IEHCTBUA 110 OCBOEHHIO, MHTEPIIPETALUU U IPeoOpa30BaHHIO
3HAHWUH, BUJBI JACATEIBHOCTH 10 TOJTYYCHUIO HOBOTO 3HAHUS M MPUMEHEHUIO 3HAHWW B PA3UYHBIX YYEOHBIX CHUTYaIHiX, a TAaKXKe B
peasbHbIX JKU3HEHHBIX CUTYallUsX, CBA3aHHBIX ¢ Ouosoruedl. B mporpamme mpeaMmeTHble pe3ylbTaThl MPEACTABICHBI 10 TOAaM
O0yJCHHSI.

[TpenmeTHBIE pe3yNbTaThl OCBOEHUS yueOHoro npeamera «buonorus» ¢ 10 kaacce nOTKHBI OTPaXKaTh:

c(OpMHUPOBAHHOCTh 3HAHUI O MECTE U POJIM OMOJIOTUU B CHUCTEME HAyYHOI'O 3HaHMs €CTECTBEHHBIX HayK, B (pOPMUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHOW KApTHHBI MUpPAa W HAyYHOT'O MHPOBO33PEHHS, O BKJIAJE POCCUMCKUX U 3apYOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OMOJOTHH, (PYHKIIMOHAIBHON IPaMOTHOCTH YeJIOBEKa JIJIsl peIlIeHHs )KU3HEHHbIX 3a]1ad;

YMEHHE PacKphIBaTh COAEp)KAHHE OHOJIOTMYECKUX TEPMUHOB W TOHSATUM: JKU3Hb, KJIETKA, OpraHu3M, MeTaboiu3M (oOMeH
BEILIECTB U MPEBpPALICHNUE SHEPIHH), TOMEOCTa3 (CaMOpEryisius), ypoBHEBas OpraHU3alys >KMBBIX CHCTEM, CaMOBOCIIPOU3BECHHE
(penpoaykiiys), HACAEACTBEHHOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHUE;

yYMEHHUE H3JlaraTb OMOJIOrMYecKHue TeopHH (KJIETOYHAs, XPOMOCOMHas, MyTallMOHHas, IEHTpaJibHas JOTMa MOJEKYISIpPHOMN
6uonorun), 3akoHsl (I. Mennens, T. Moprana, H. V1. BaBusosa) u yueHus (0 LeHTpax MHOT0OOpa3usi U MPOUCXOKACHUS KYJIBTYPHBIX
pactenuii H. Y. BaBuiosa), onpenensats rpaHULbl UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BIIaIETh METOJJaMH HAy4YHOTO IMO3HAHUS B OMOJIOTUU: HAOIIOIEHUE U ONMCAaHUE )KUBBIX CHCTEM, IIPOLIECCOB U SIBICHUH,
OpraHu3anysis ¥ TIpOBEACHHE OMOJIIOTUYECKOTO HKCIEPUMEHTA, BBIIBI)KEHHE THUIOTE3bl, BBISBICHHE 3aBHCUMOCTH MEXIY
UCCIIETyeMbIMH BEIMYMHAMHU, OOBSICHEHHE IOJYYEHHBIX Ppe3yJbTaToB, HCIOJIb30BAHHBIX HAyYHBIX IMOHSITHH, TEOpUA M 3aKOHOB,
YMEHHE JeaTh BbIBOJIbI HA OCHOBAHNH MOJYYEHHBIX PE3YIbTaTOB;

YMEHHE BBIICISTH CYHIECTBEHHBIE NMPU3HAKK BHUPYCOB, KJIETOK MPOKAPHOT U SYKApUOT, OJHOKJIETOYHBIX U MHOTOKJIETOUHBIX
OpPraHu3MoOB, OCOOCHHOCTH NPOLIECCOB: OOMEHa BELIECTB M NPEBpAILllEHHs PHEPTUU B KIETKE, (OTOCHMHTE3a, MJIACTUYECKOTO U
SHEPreTHYecKoro 0OMeHa, XeMOCHHTE3a, MUTO3a, Meii03a, OIIO0TBOPEHHS, pPa3MHOXKEHUS, MHAUBHUIyaJIbHOTO Pa3BUTHS OpraHU3Ma
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(oHTOTEHE3);

YMEHHE NPHMEHSATH IOJYYCHHBIC 3HAHUSA JUIS OOBSCHEHHS OHOJOTHYECKHUX IPOLECCOB M SABJICHHWM, I TPUHSATHS
MPAKTUYCCKUX PEHICHUH B MOBCEIHEBHOW KHM3HH C IICJIbI0 0OeceueHus] 0€30MacHOCTH CBOCTO 3/I0POBBS M 3I0POBbSI OKPY)KAOIIHX
JIOZIel, COOJIIOACHHSI HOPM T'PaMOTHOT'O TOBEJACHHS B OKPYIKAIOIICH MPUPOIHOMN cpejie, MOHMMaHUe HEOOXOIUMOCTH HCIIOIb30BaHUS
TOCTH)KEHUI COBPEMEHHOI OMOJI0THH M OMOTEXHOIOTHIA JJISl PAllOHAIBHOTO IPUPOIONOIb30BaHUS;

YMEHHE peIlIaTh JIEMEHTApPHbIC TCHETUYCCKUE 3a/1a4d Ha MOHO- M JIMTHOPUIHOE CKpelIMBaHUE, CIEIJICHHOE HACJIeIOBaHHE,
COCTAaBJISITh CXEMBbI MOHOI‘I/I6pI/II[HOI‘O CKpCIiuBaHusd JJI MMPCACKA3aHUA HACJICOBAHUA IIPU3HAKOB Y OPraHu3MOB;

YMEHHE BBITIOJHATE J1a00paTOPHBIC U NMPAKTHYECKHE PaOOThI, COOMIOIATh MpaBuia Mpu padoTe ¢ ydeOHBIM U J1a00paTOPHBIM
00opynoBaHUEM;

YMEHHE KPUTHYECKH OLICHWBaTh M HWHTEPIPETHPOBATh HWHGOPMAIUIO OHOJOTHYECKOTO COJCP)KAHUSA, BKJIIOYAOIILYIO
IICEBJOHAYYHbIE 3HAHUS U3 PA3JIMYHBIX UICTOUHUKOB (CpEICTBAa MAacCOBOM MH(OpPMALIMK, HAYYHO-TIOMYJSIpPHbIE MaT€pUalbl), STUYECKUE
ACTEKThI COBPEMEHHBIX HUCCIICAOBAHUI B OMOJIOTHH, MEIUIIMHE, OMOTEXHOJIOTHH;

yYMEHHUE CO3/[aBaTh COOCTBEHHBIC MMCHbMEHHBIC U YCTHBIE COOOIIECHHS, 000011asi OMOJOTHYECKYIO HH(POPMAIHIO U3 HECKOIBKHX
HMCTOYHHMKOB, TPAMOTHO HCII0JIb30BaTh MMOHATHIHBIN armapar OHOJOTHH.

[IpenmeTHBIE pe3yNbTaThl OCBOEHUS yueOHOro npeamera «buonorusy» ¢ 11 knacce NOMKHBI OTPAKaTh:

c(hOpMUPOBAHHOCTh 3HAHUW O MECTE€ M POJU OHOJOTHH B CHCTEME HAayYHOTO 3HAHHS €CTECTBCHHBIX HAyK, B ()OPMHPOBAHUU
COBPEMEHHOM €CTEeCTBEHHO-HAYYHOW KAPTHUHBI MUPA U HAYYHOTO MHPOBO33PEHUS, O BKIAJEC POCCHMCKUX U 3apYOEIKHBIX yUEHBIX-
OHMOJIOTOB B pa3BUTHE OMOJIOTHH, PYHKIIMOHAIBHON rPaMOTHOCTH YEJIOBEKA JIJISl PEeIICHUS )KU3HCHHBIX 3a]1a4;

YMEHHE PACKPBIBATh COAepKaHuEe OMOIIOTMYECKUX TEPMHUHOB U MOHSATUI: BUJ, TMOMYJISAIMS, TeHO(DOHI, IBOJIIONHMS, ABUKYIIHE
cwibl  ((akTopbl) HBOJIOLUHU, IPUCHIOCOOIEHHOCTh OPraHMW3MOB, BUA000pa3oBaHME, OJKOJIOrMYECKHe (aKTOpbl, HKOCUCTEMA,
MPOAYIIEHTHI, KOHCYMEHTHI, PEIYLIEHTHI, e MUTaHUSI, SKOJIOTHYecKasi MUpamMuaa, OuoreoreHos, ouocdepa;

YMEHHE M3J1ararb OMOJIOTHYecKre Teoprun (IBoroIMonHas teopust Y. JlapBuHA, CHHTETHYECKAss TEOPHS IBOJIIOINN ), 3aKOHBI U
3aKOHOMEepHOCTH (3apoabiimeBoro cxoactsa K. M. bapa, uepenoBanus riaBHbIX HarpaBieHud U myTeit sBomonmu A. H. CeBepiioBa,
yuenus o ouochepe B. U. Bepnasckoro), onpenensiTe rpaHHIlbl UX TPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BIaIeTh METOJJaMH HAy4YHOTO MMO3HAHHUS B OMOJIOTUU: HAOIIOIEHUE U OMMCAHUE )KUBBIX CHCTEM, IIPOIIECCOB U SIBICHUH,
OpraHm3anysi W TMPOBEJACHHE OWOJIOTHMYECKOTO JSKCIIEPUMEHTA, BBIIBHKCHHE THUIIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXIY
UCCIIeTyeMbIMH BEIMYMHAMHU, OOBSICHEHHE MOJYYCHHBIX PEe3yabTaToB, HCIOJIH30BAHHBIX HAYYHBIX IMOHSATHI, TEOpHil M 3aKOHOB,
YMEHHE JIeJIaTh BBIBOJIBI HA OCHOBAHHH ITOJTyUYEHHBIX PE3YJIbTATOB;

YMEHHE BBIICTSATh CYIIECTBEHHBIE TMPU3HAKH CTPOCHHUS OHONOTUYECKUX OOBEKTOB: BHJIOB, MOMYJSIHKA, MPOAYIICHTOB,
KOHCYMEHTOB, PEIYLIEHTOB, OMOTEO1IEHO30B U 3KOCUCTEM, OCOOCHHOCTH IMPOIIECCOB: HACIEICTBEHHON N3MEHYMBOCTH, €CTECTBEHHOTO
orbopa, BHUI000pa3oBaHUs, MPHUCIOCOOICHHOCTH OPraHU3MOB, ICHCTBHS HKOJOTHYECKHX (PAaKTOPOB HA OpPraHU3MBI, IMEepeHoca
BEIIECTB M MOTOKA SHEPTUU B SKOCUCTEMAaX, aHTPOIIOTCHHBIX U3MEHEHHUI B DKOCHCTEMaX CBOCH MECTHOCTH, KPyrOBOPOTa BEIIESCTB U
OMOTeOXUMUYECKUX IIMKIIOB B Orocdepe;

YMEHHE TPHMCHATH TOJTYYCHHBIC 3HAHUS JUISI OOBSCHEHHS OHOJOTHYECKUX TMPOIECCOB W SBICHHWH, I TIPUHSATHS
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MPAKTHYECKUX PEIICHUH B TIOBCEIHEBHOM JKM3HU C ILETbI0 00ecredeHuss 0€30IaCHOCTH CBOETO 3I0POBbS U 3JI0POBBSI OKPYKAFOIIUX
Jo7IeH, COONIONEHNST HOPM TPaAaMOTHOTO TOBEACHHUS B OKPYIKAIOIIECH MPUPOTHON Ccpele, TOHMMAaHUEe HEOOXOIUMOCTH HCIIOIb30BaHUS
JOCTHKEHHUI COBPEMEHHON OMOJIOTUH ISl PAlIMOHATILHOTO PUPOJIONIOIE30BAHMS;

YMEHHUE peIlaTh JIEMEHTapHbIC OMOJIOTMYECKUE 3aJla4yM, COCTaBIIATH CXEMbI MEPEHOCA BEIIECTB M DHEPTUU B IKOCHUCTEMAX
(uenu nuTaHuNA);

YMEHUE BBITIOJIHATH JIA0OpAaTOPHBIE W MpaKTUYECKUuEe PaboThl, COOMOAATh MpaBWiIa MPU padoTe ¢ YYeOHBIM U J1TA0OpaTOPHBIM
00opynoBaHUEM;

YMEHUE KPUTUYECKH OIICHUBaTh M HMHTEPIPETUPOBATh HMHQPOPMAIIMIO OHOJIOTHYECKOTO COACPIKAHUS, BKIIOYAIOIIYIO
MICEBIOHAYYHbIE 3HAHUS W3 Pa3IMYHBIX HCTOYHUKOB (CpEACTBa MAacCOBOM WHQOpPMAIMH, HAYYHO-TIOMYJISPHBIC MAaTepPHAIIbI),
paccMaTpuBarh IJ100aJbHBIE HSKOJOTHYECKHE MPOOIEMbl COBPEMEHHOCTH, (OPMHUpPOBATH IO OTHOIICHHIO K HHUM COOCTBEHHYIO
IMO3UIIHIO;

YMEHHE CO3/]aBaTh COOCTBEHHbIE MTUChMEHHBIC U YCTHBIE COOOIIEHNUs, 0000111ass OMOTOTHYECKYI0 HH(POPMALIMIO U3 HECKOJIBKHIX
HMCTOYHUKOB, TPAMOTHO HCIIOJIb30BaTh MOHSITUMHBIN armapar OuOJIOTHH.
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PEAJIN3ALIUS BOCIATATEJIBHOTO IMIOTEHIIMAJIA HA YPOKAX TEOT' PA®UM MPENOJIATAET CJIE-
JYIOIIEE:

- YCTAHOBJIEHHE JIOBEPUTEIbHBIX OTHOILIEHHH MEXIy YYHUTEIeM U €ro Yy4eHHKaMH, CIOCOOCTBYIOIIMX IO3UTUBHOMY
BOCTIPUATHIO YYalIUMHUCS TPEeOOBAaHUI M MPOCHO ydWTelNs, MPUBJICUCHUIO UX BHUMAaHH K OOCY)XJaeMoil Ha ypoke nH(pOpMaluwy,
AKTUBU3ALIMY UX [T03HABATEIIbHOM 1EATENBHOCTH;

- moOy)XJIeHHE MIKOJBFHUKOB COOJIONaTh Ha YPOKE OOLICTIPUHSATHIE HOPMBI TOBEIEHUS, IMpaBHia OOLICHHS CO CTapUIMMU
(Y4uTeNsIMU) U CBEPCTHUKAMU (LIKOJIBHUKAMU ), IPUHIMIIBI y4€OHOM TUCLMITIIMHBI U CAaMOOPIaHU3aliHY;

- IPUBJICYCHUE BHUMAHUS LIKOJIBHUKOB K IIEHHOCTHOMY aCIEKTy M3Y4aeMbIX Ha YpOKax SIBICHHUH, OpraHu3aIys X padoThI C
MI0JIy4aeMOM Ha ypOKe COLMAIbHO 3HAYMMOM MH(pOpManuel — MHULIUUPOBAHUE €€ 00CYXKIEHUS, BHICKA3bIBAHUS yUYAIIUMKCS CBOETO
MHEHUS TI0 €€ TI0BOY, BBIPAOOTKH CBOET0O K HEM OTHOLLIEHMUS;

- UCHOJIb30BAaHUE BOCIHMTATEIbHBIX BO3MOXHOCTEH colepxaHUs ydyeOHOro mpeaMera yepe3 JAEMOHCTPALUIO JAETAM MPUMEPOB
OTBETCTBEHHOTO, T'Pa)XAHCKOTO IMOBEJCHHS, MPOSBICHUS YEIOBEKOMIOONS M JOOPOCEPACUHOCTH, Yepe3 MoA00p COOTBETCTBYIOIINUX
TEKCTOB JJISl UTEHHUS, 3a/1a4 JJIs peIIeHus, IPOOIEMHbBIX CUTYyalui 17151 00CYKACHUS B KI1acce;

- TNPUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX ()OpM padOThl yUYAIIMXCA: WHTEIUICKTYaJbHBIX WP, CTUMYIUPYIOIINX
[I03HABATENIbHYI0 MOTHUBAIMIO ILIKOJIBHUKOB; JUCKYCCHM, KOTOpBIE JAIOT YyYallUMCs BO3MOXHOCTb NPUOOPECTH OIBIT BEIECHUS
KOHCTPYKTUBHOI'O JHaJlora; TrpynnoBod paOoThl WM paboThl B Mapax, KOTOpbIE yd4aT IIKOJbHUKOB KOMaHIHOM pabore u
B3aMMOJAEHUCTBHIO C JPYTUMH JETbMY;

- BKJIIOYEHHE B YPOK HUIPOBBIX IIPOLENYpP, KOTOPBIE IIOMOTAIOT ITOAJEPKATH MOTHBALMIO ACTEH K IOJYYCHHMIO 3HAHHM,
HaJI&XMBAHUIO MO3UTUBHBIX MEXJIMYHOCTHBIX OTHOIIEHUH B KJlacce, MOMOTAIOT YCTAHOBIIEHUIO J0OpoXKenarenbHON atMocdepsl BO
BpeMs YpOKa;

- opraHuzanus medcTBa MOTHUBHUPOBAHHBIX M JPYIUPOBAHHBIX YYallUXCS HAJ HUX HEYCIEBAIOIUMH OJHOKIACCHUKAMH,
JAIOIIEro NIKOJIBHUKAM COLMAJIbHO 3HAYUMBIN ONBIT COTPYAHUYECTBA U B3aUMHOM IIOMOIIY;

- HTHALIUUPOBAaHUE U TIOAJIEPKKA UCCIIEI0BATEIbCKON JEATEIIBHOCTH IKOJBHUKOB B paMKaxX peaan3aluy UMU UHIMBUIYaIbHBIX
U TPYIIOBBIX MCCIIEA0BATEIbCKUX MPOEKTOB, YTO AACT HIKOJIbHUKAM BO3MOXKHOCTh IPUOOPECTH HABBIK CAMOCTOSATEIBHOIO PEIICHUS
TEOPETUYECKOI MpOoOIeMbl, HaBbIK T€HEPUPOBAHHS U OOPMIICHHS] COOCTBEHHBIX HJIEH, HABBIK YBa)KUTEJIHOTO OTHOIIEHUS K UY)KUM
uzaesm, opopMIeHHBIM B paboTax APYrux MCCIeI0BaTesei, HaBbIK MYOJUYHOIO BBICTYIUIEHUS ME€pe]l ayIuTOpUEl, apryMeHTHPOBaHUS
U OTCTauBaHUs CBOEU TOYKU 3PECHMUS.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaHMeHOBAHEE PAYIEIOB H TEM HPOIPAMMEI KosnuyecTBo 4yacoB JuekTpoHHbIE (LM pPOBbIE)
n/n Beero| K/p I/p o0pa3oBaTeJibHbIE Pecypchbl
1 |buosnorus Kak HayKa 2 0.5 |bubmuoreka LIOK https://m.edsoo.ru/7f41c292
2 |JKuBble CHCTEMBI ¥ UX OpraHU3aIus 1 bubmuorexa ITOK https://m.edsoo.ru/7f41c292
3 | XuMHUYECKUI COCTAB M CTPOCHHE KICTKH 8 1 1 bubmuoreka ITOK https://m.edsoo.ru/7f41¢c292
4 | ’KusHenesTeabHOCTh KICTKH 6 bubmuoreka IIOK https://m.edsoo.ru/7f41¢292
5 |Pa3mHOXeHME U MHAMBHIyalbHOE PA3BUTHE OPTraHU3MOB 5 1 bubauorexa LIOK https://m.edsoo.ru/7f41¢292
6 |HacnencTBEHHOCTh M H3MEHYMBOCTH OPraHHU3MOB 8 1.5 |bubaunoreka [{OK https://m.edsoo.ru/7f41¢c292
7 |Cenexuust opranu3MoB. OCHOBBI OMOTEXHOJIOTHU 3 1 bubnuoreka [TOK https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 33 2 4
11 KJIACC

Ne HauMeHoBaHHe Pa3ieIoB 1 TeM POrPaMMbI KosmmyecTBo 4acos DJIeKTpOHHbIe (LM (ppOBHIE)

n/n Bcero K/p I/p o0pa3oBare/ibHbIE pecypchl
1 |DBomronoHHas OMOIOTHS 9 1 bubaunorexa LIOK https://m.edsoo.ru/7f41cc74
2 |Bo3HMKHOBEHHWE U pa3BUTHE )KU3HH Ha 3eMIIe 9 1 0.5 |bubmmoreka IIOK https://m.edsoo.ru/7f41cc74
3 |OpraHu3Msbl ¥ OKpyXKaroIas cpea 5 1 bub6muoreka [TOK https://m.edsoo.ru/7f41cc74
4 |CooOmecTBa M SKOJIOTHYECKHUE CUCTEMBI 9 1 bubmmoteka ITOK https://m.edsoo.ru/7f41cc74
5 |Pe3epBHOE Bpems 1 bubinoreka [{OK https://m.edsoo.ru/7f41cc74

OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 33 2 2.5
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