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MNOSACHUTEJIBHAS 3AITUCKA
[Tpu pa3paboTke nmporpaMMbl HCIIOJIb30BANIACH CIEAYIOIIas HOpMaTuBHas Oasza:
®enepanbHblil 3aKkoH 0T 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit deneparymy;
®enepanbHbiii 3ak0H 0T 24.09.2022 Ne 371-03 «O BHeceHuHU n3MeHeHui B DeniepanbHblid 3aKOH
oT 29 nexabps 2012 r. Ne273-d3 «O6 obpazoBanuu B Poccuiickoir @eneparun» u crateto 1 de-
JepanbHOro 3akoHa «O0 o00s3aTenbHbIX TpeboBaHuIX B Poccuiickoit denepanun

®denepallbHbII TOCYIaPCTBECHHBIN 00pa30BaTENBHBIN CTaHAAPT OCHOBHOTO 00IIero oopa3oBaHus,
YTBEPKIAEHHBIN TpuKazoM MunuctepctBa npocsenieHust Poccuiickoit @enepaunu ot 31.05.2021
Ne 287, 3apeructpupoBanHbii B MunuctepctBe octuuuun Poccutickoit @enepanuu 05.07.2021,
peructpaunoHHbId Ne 64101, ¢ u3MeHeHUsAMU, YTBEPKAEHHBIMU MpUKa3aMu MuUHUCTEpCTBA IIPoO-
cemienust Poccuiickoit @enepanuu ot 18.07.2022 Ne 568 u ot 08.11.2022 Ne 955.

@denepanbHbIil TOCYAApCTBEHHBIH 00pa3oBaTeIbHbIN CTAaHIAPT CpeHEero olIiero oopa3oBaHUs,
YTBEpKIEHHBIA MpuKazoM Munucrepcrsa npocselienust Poccuiickoit @enepauun ot 17.05.2012
Ne413, 3zapeructpupoBannsiii B Munucrepcte toctunuu Poccuiickoit @eneparuu 07.06.2012,
peructpanonHbiii Ne 244800, ¢ u3MeHEHUsIMH, YTBEPXKAEHHBIMU NprKazamMu MuHoOpHayku PO
oT 29.12.2014 Ne 1645, ot 21.12.2015 No 1578, ot 29.06.2017 Ne 613 u npukazamu MunHucrep-
ctBa npocsenienus Poccuiickoit @eaeparun ot 24.09.2020 Ne 519, ot 11.12.2020 Ne 712, ot
12.08.2022 Ne 732.

[Tpuxa3z MunucrepcrBa npocseiienuss Poccuiickoit @enepaunu ot 30 centsaopst 2022 r. Ne§74
«O06 yrBepxnaenun [lopsaka pazpaboTku U yTBepkIeHUs (eaepanbHbIX OCHOBHBIX 001e00pa3o-
BaTeJbHBIX MPOrpaMm» (3apeructpupoBan B Muntocte Poccun 02.11.2022, No70809).

[Tpuka3z Munnpocsemienus: Poccun ot 18.05.2023 N 370 “O0 yrBep:xkaeHuu dhenepaibHoOi 00pa-
30BaTEIbHON IMPOTrpPaMMbl OCHOBHOIO 00IIero oOpa3oBaHus’” (3aperucTpupoBaHo B MHHIOCTE
Poccun 12.07.2023 N 74223)

[Tpuka3 Munnpocsenenust Poccun ot 18.05.2023 N 371 “O6 yrBepxkaeHuu deaepanbHoi o0pa-
30BaTeJIbHON MpOrpaMMBbl cpeaHero odriero odpazoBanus’ (3apeructpupoBaHo B Munwocte Poc-
cum 12.07.2023 N 74228)

[Tpuka3 MunucrepctBa mnpocsemenuss Poccuiickoit @enepauu ot 02.08.2022 Ne 653 «O6
YTBEPXKJICHUH (pesiepalbHOTO MepeyHst 3JEKTPOHHBIX 00pa30BaTeIbHBIX PECYPCOB, TOMYIIEHHBIX K
MCIIOJIb30BAaHUIO NPH pean3alii UMEIOIINX FOCYIapCTBEHHYIO aKKPEIUTAIlMI0 00pa30BaTEeIbHbIX
IporpaMM HayajabHOIO OOIIEro, OCHOBHOTO 00ILEero, cpeaHero oodiero oopasoBaHus» (3aperu-
ctpupoBat 29.08.2022 Ne 69822).

[Tpuka3 MunucrepctBa mnpocsemenust Poccuiickoit ®@enepauun ot 02.08.2022 Ne 653 «O06
YTBEPXKACHUH (PeiepalibHOTO TepeUHs 3JIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB, JOMYIIEHHBIX K
MCIIOJIb30BAHUIO NPH pean3alui UMEIOIINX FOCYIapCTBEHHYIO aKKpPEeIUTAIlUI0 00pa30BaTEIbHbBIX
nporpaMM HayallbHOTO OOIIEero, OCHOBHOTO OOILEro, cpeaHero odiero oopasoBaHus» (3aperu-
ctpupoBan 29.08.2022 Ne 69822) (ckauaTh)

ITucekmMo MunucrepctBa npocseniennss Poccuiickont @enepanuu ot 16.01.2023 Ne 03-68 «O
HanpasieHuu nHpopmanun» (O BBeleHUH (peepaabHbIX OCHOBHBIX 00I1€00pa30BaTENbHbBIX MPO-
rpamm)

ITucemo MunncrepcrBa npocsemenust Poceniickoin ®@enepanuun ot 03.03.2023 Ne 03-327 «O
HanpasiieHuu nHpopmanun» (Meronuyeckue peKOMEeHIalluu 110 BBEJIEHUIO (pe/iepabHbIX OCHOB-
HBIX 00111€e00pa30BaTEIBHBIX TPOTPaAMM)

TpeboBanus canutapubix npasui 1 HopM CanlluH 1.2.3685-21 «['uruennyeckue HOPMaTHUBBI U
TpeGoBaHus K o0ecrieyeHnIo 0e30MmacHOCTH U (Min) 0e3BpeHOCTH IS YeTIoBeKa (DaKTOPOB Cpeibl
oOUTaHUsA, YTBEpPXKJIEHHbIC IOCTAHOBJIEHHUEM [JITaBHOIO TOCYAApCTBEHHOIO CAaHUTApHOIO Bpaya



Poccutickoit ®eneparuu ot 28 suBaps 2021 1. Ne 2 (3apeructpupoano B Muntocte Poccun 29
saBaps 2021 r. Ne 62296) (nanee — CaunlluH 1.2.3685-21).

Canutapusie npasuia CIT 2.4.3648-20 «CaHUTapHO-3MIUIEMHUOJIOTHYECKHE TPEOOBAaHMS K Opra-
HU3ALUAM BOCIIUTAHUS U OOyUEHUs, OT/IbIXa U O3[JOPOBIICHUS JIETEH U MOJIOJIEKH, YTBEPK/ICHHBIE
MOCTaHOBJIEHHEM [ JTaBHOrO rocylapCTBEHHOrO0 caHUTapHOTo Bpada Poccuiickoit @exepanuu ot
28 cents0ps 2020 1. Ne 28 (3apeructpuposano B Muntocte Poccun 18 nexkadps 2020 r. Ne 61573)
(manee — CIT 2.4.3648-20).

®enepanbHbiii 3aK0H 0T 27 urost 2006 r. Ne 149-D3 «O06 nrpopmanmu, THHOPMAITMOHHBIX TEX-
HOJIOTHSAX U O 3aIIUTe HHPOPMAITUN

®enepanbHblil 3ak0H 0T 27 utonst 2006 r. Ne 152-®3 «O nepcoHalIbHbIX JaHHBIX).

®enepanbHblii 3aK0oH 0T 29 nexadps 2010 r. Ne 436-D3 «O 3amuTe nereit ot HHPOpPMALUH, IPH-
YUHSIOMICH BPE/ UX 30POBBIO U PA3BUTHION.

[Tpuxa3z MunucrepctBa oOpasoBanus u Hayku Jloneukoi Hapomnuoit Peciy6nuku ot 30.12.2022
Ne 1188

ITucemo MunucrepcrBa o0pasoBanus u Hayku Jlonenkoit Hapognoii Pecriyonuku ot 16.01.2023
Ne 253/06.1-28.

Ycera MBOY «CIII Ne 3y, yTBepKAEHHBIM pacnopsKEHHEM IU1aBbl aIMUHUCTpPALMU TOpoJia
Xapupizcka o 03.02.2022 Ne 92 p

[Tonoxenne o Gpopmax, NEPUOTUIHOCTH, MOPSAIKE TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH U TIPOMeE-
KyTO4HOH aTtTtectanuu odydarommxcs B MBOY «CIII Ne 3y, npuHsSTOE NIe1aroruiyecCKuM COBETOM,
npotokoa oT 24.08.2023 Ne 12, yrBepxkacHHoe npukazom aupekropa MBOY «CHI Ne 3» ot
24.08.2023 Ne 64.

[Tpuka3 MyHununaibHOro OIOKETHOrO 00111€00pa30BaTEIbHOTO YUpEXKIECHUs «Xaplbl3cKast
cpeansist mkona Ne 3» ot 04.08.2023 Ne 62/1 «O pazpaboTke pabouux Mporpamm 1o y4eOHbIM
npenmeram 06HOBIEHHBIX PI'OC HOO, ®I'OC 000, ®I'OC COO, nporpamm BHEYpOUHOH 1esi-
TenbHOCTH Ha 2023-2024 y4eOHbIii ro1»

[TonoxxeHne o pabounx mporpammax y4eOHbIX IPEIMETOB, yUEOHBIX KYpCOB (B TOM
YHCJIe BHEYPOUHOU JESATEIbHOCTH), y4eOHBIX MOAYyNel B cooTBeTcTBUHU ¢ TpeboBaHusMH PI'OC 1
@®OII HayanpHOTO O0IEro, OCHOBHOI'O OOILIET0 M CPeAHEro oduero o0pa3oBaHus, yTBEpKIEHHO-
ro npukazoM MBOVY «CIII Ne 3» ot 24.08.2023 Ne 72

[Tpuka3 MyHununaibHOro OIOKETHOrO 00111€00pa30BaTEIbHOTO YUpEXKIECHUs «Xaplbl3cKast
cpeansist mkosia Ne 3» ot 23.08.2023 Ne 73 «OO6 yTBEp)KIEHUHM OCHOBHBIX 00pa3oBaTeIbHbIX MPO-
rpamm, YueOHbIX MIaHOB, Pabounx mporpamMm y4eOHbBIX MPeAMETOB HauyalbHOTO OOIIEro, OCHOB-
HOTO 00111er0 U cpeHero odmiero oopazopanusi Ha 2023-2024 y4ueOHBIN 01

[Tpu pazpaboTke MporpaMMbl O OUOJIOTUH TEOPETUYECKYIO OCHOBY JUIS OIpENeIeHHs TO/I-
XO0JI0B K (hOPMUPOBAHHIO COJIEPKaHUs Y4eOHOTO MpeaMeTa «broiorus» cOCTaBWIN: KOHIIETTYallb-
Heie nosoxkeHust ®I'OC COO o B3auMO0OYCIOBICHHOCTH II€JICH, COMEPKAHUS, PE3YIBTaTOB 00Y-
YeHUs U TpeOOBAaHUN K YPOBHIO MOATOTOBKH BBIITYCKHUKOB, IMOJOKEHUS 00 OOIIMX MENIX W MPUH-
[UTIaX, XapaKTePU3YIOIMINX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CpelHEero ooiiero oOpa3oBaHHs B
Poccwuiickoit denepaiinu, a Takke MONOXKEHUS O cienu(rke OMONOruH, €€ 3HaYCHUH B MMO3HAHUU
KUBOU TIPUPOJIBI M 00ECTIEYECHUH CYIIECTBOBAHUS YeoBeueckoro oomecta. CorjiacHO Ha3BaHHBIM
MOJIO’KEHHUSM, OTIpeieNIeHbl OCHOBHBIE (DYHKIIMU MTPOTPaMMBbI 110 OUOJIOTHH U €€ CTPYKTYpa.

[TporpamMmma mo Ouonoruu AaéT MPENCTaBICHHE O IHENsAX, 00 oOmel cTpaTeruu OOydeHUs,
BOCTIUTAHUS ¥ PA3BUTHsI O0YUAIONIUXCSI CPEACTBAMH y4eOHOTO npeaMera « BHomorusy, onpeaenser
o0s3aTeNnpHOE MPEIMETHOE COJIEpPIKaHUe, ero CTPYKTYpPY, paclpelesieHne Mo paszieiiaM U TeMaM,



PEKOMEHIYEMYIO TI0CIIeI0BaTENbHOCTh U3YUeHHs YYeOHOro MaTepralia ¢ y4éTOM MEKIIPEIMETHBIX
U BHYTPUIIPEIMETHBIX CBs3€H, JOTMKH 0Opa30BaTENbHOTO IMPOIECCa, BO3PACTHBIX OCOOCHHOCTEH
o0yyJarouuxcs.

B nporpamme 1o 610i0rHH TaKKe YUUTHIBAIOTCS TPEOOBAHUS K TUIAHUPYEMBIM JIMYHOCTHBIM,
METanpeMETHbIM U TpPEeIMETHBIM pe3ylibTaTaM oOydeHHs B (OPMHUPOBAHWU OCHOBHBIX BHJIOB
y4eOHO-TI03HABATEIBHON /EATEIbHOCTH/y4eOHBIX JEHCTBHI OOYUYaIOMIMXCSl 10 OCBOCHHIO COJAEP-
YKaHUsST OMOJIOTMYECKOTO 00Pa30BaHMSI.

B nporpamme mo 6uosioruu (10—11 xmaccel, 6a30BbIi YPOBEHB) peaTu30BaH MPHUHIIUI IPEEM-
CTBEHHOCTH B M3y4€HUU OMoJIOruU, OJarofaps 4emy B HEW MpoCcMaTpUBAeTCs HAIpPaBIEHHOCTh Ha
pa3sBUTHE 3HAHWW, CBA3AHHBIX C (POPMHUPOBAHHUEM ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, IEH-
HOCTHBIX OPHEHTAIMN JTUYHOCTH, SKOJIOTUYECKOTO MBIIIICHHS, TPEICTABICHHUA O 3A0pOBOM 0Opasze
JKU3HU U OepeKHBIM OTHOIICHHEM K OKpYKarolei mpupoiHoit cpeze. [loatomy Hapsiay ¢ u3ydeHu-
eM 00I1eOMOIOTHYECKIX TEOpHil, a TakKe 3HAaHUN O CTPOCHHM KMBBIX CHCTEM PA3HOTO paHra u
CYIIHOCTH OCHOBHBIX MPOTEKAIONINX B HUX MPOIECCOB B IPOTrpaMMe Mo OMOJIOTHH YIEIeHO BHUMA-
HUE UCIOJIB30BAHUIO MOyYCHHBIX 3HAHWH B IMOBCETHEBHON JKU3HU JUIS PEHICHUS MPUKIAIHBIX 3a-
Jad, B TOM 4YHuCle: MNPOPUIAKTUKH HACIEACTBEHHbIX 3a00JeBaHMIl 4eJIoBeKa, MEIUKO-
TeHETUYECKOTO KOHCYJIbTHPOBAHUS, OOOCHOBAHUSI DKOJIOTMUYECKU 11€71ecO00pa3HOro MOBEICHUS B
OKPY’KaIOIlleW NPUPOAHON Cpelle, aHauu3a BIUSHUSA XO3SMCTBEHHOM IEATEIbHOCTH 4YEJIOBEKa Ha
COCTOSTHUE TPUPOTHBIX M HCKYCCTBEHHBIX JKOCHCTEM. YCHUJICHHC BHHMAHHS K TPHUKIATHON
HAIpPaBIEHHOCTU y4eOHOTO npeamera «bronaorusy nNpoAUKTOBAaHO HEOOXOAUMOCTHIO O0eCTIeUeHUS
YCIIOBUHM N7l pelIeHHs] OJHON M3 aKTyalbHBIX 3a]a4 HIKOJIBHOTO OMOJIOrMYECKOro 0Opa3oBaHUf,
KOTOpasi mpesmnoiaraeT GOpMHUPOBaHUE Y 00yUaIOIINXCS CIIOCOOHOCTH aanTHPOBATHCS K U3MEHE-
HUSM TUHAMAYHO Pa3BHUBAIOIIETOCS COBPEMEHHOTO MHUPA.

buonorus Ha ypoBHe cpeHero obuiero oopa3oBaHus 3aHUMaeT BaxkHoe MecTto. OHa obecre-
yrBaeT (popMHUpOBaHUE Y OOyUaIOIIUXCS MPEACTABICHUI O HAyYHOW KapTUHE MHpa, pacCIIUpsieT U
00001I1aeT 3HaHUS O KUBOU MPHUPOJIE, €€ OTININTEIFHBIX MTPU3HAKAX — YPOBHEBON OpraHU3alluU U
IBOJIIOINH, CO3MAET YCIOBUS JIJIsl: MMO3HAHMS 3aKOHOB JKUBOM MPHUPOJBI, (popMupoBanus GpyHKIHO-
HaJIbHOW IPaMOTHOCTH, HABBIKOB 3/IOPOBOTO M 0€30MaCHOr0 00pa3a JKU3HHU, SKOJOTMYECKOTO MBbIII-
JICHUSI, [IGHHOCTHOTO OTHOIIIEHUS K KUBOW MPHUPOJIE U YETIOBEKY.

Bornbiioe 3HaYeHne OMOIOTHS UMEET TaKKe JUIsl PEIICHUsT BOCIIUTATEBHBIX U Pa3BUBAIOIINX
3a/1a4 CpeHero ooOIero oopasoBaHusl, colMann3anuu o0ydarmmxcs. M3yduenne 6uonoruu odec-
MEeYUBACT YCIOBUS JJisi (JOPMUPOBAHUS MHTEIEKTYAIbHBIX, KOMMYHUKAIIMOHHBIX U WH(OpMAIIH-
OHHBIX HABBIKOB, ICTETHUYECKON KYIBTYpPHI, CIIOCOOCTBYET MHTETPAIMH OMOJIOTHYECKUX 3HAHHUH C
MIPEJICTABICHUSIMHA U3 JPYTUX YYeOHBIX MPEAMETOB, B YACTHOCTH, (PH3UKH, XUMUHU H Teorpaduu.
Ha3BaHHBIE MOJIOKEHUS O TPEAHA3HAYCHUN Y4eOHOTro mpeaMera «BHONorHs» coCcTaBWIM OCHOBY
JUISL ONpEAETICHU TTOIX0I0B K 0TOOPY M CTPYKTYPUPOBAHUIO €r0 COJIEPKAaHUs, TPEJCTABICHHOTO B
mporpaMMe o GUOJIOTHH.

Ot6op conmepxanusi ydeOHOTO TIpenMera «buosorus» Ha 0a30BOM YpOBHE OCYIIECTBIEH C
MO3HUIAN KYJIBTYPOCOOOPAa3HOTO TOJXO0/a, B COOTBETCTBUU C KOTOPHIM OOYYaIOUIHECs JTOJDKHBI
OCBOUTH 3HAHUS W YMEHHS, 3HAUMMBbIE N7 (POPMUPOBaHUs OOIIEH KyIbTYpHI, ONpPEAEITSIONINe
a/IeKBaTHOE TOBEJICHHE YEJIOBEKa B OKPY)KAIOILIEH MPHUpPOTHON cpene, BOCTpeOOBaHHbIE B IOBCE-
JTHEBHOW JKU3HU U MPAKTHUECKOU aesTenbHocTH. Oco00e MECTO B 3TOM CHCTEME 3HAHHWM 3aHUMArOT
3JIEMEHTHI COJIEpKaHusl, KOTOpPhIE CIy:KaT OCHOBOW sl (P OpMUPOBAHUS MPEJCTABICHUN O COBpe-
MEHHOW €CTeCTBEHHO-HAYYHON KAapTHHE MHpa U LEHHOCTHBIX OPUEHTAIMSX IJUYHOCTH, CIOCO0-
CTBYIOIIUX TYMaHHU3AIIUU OMOJIOTHYECKOTO 00pa30BaHUS.



CTpyKTypHpoBaHHE COJEp)KaHUS yueOHOro Marepuasia B Mporpamme Mo OWOJIOTHUH OCY-
HIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAYCHUS 3HAHUN 00 OTIMYUTEIHHBIX OCOOCHHOCTSX >KUBOM
IPHUPOJIBI, O €€ YPOBHEBOM OpraHU3alliy U ABOJIONUU. B COOTBETCTBUU C 3THM B CTPYKTYpe y4eO-
HOro mnpeamera «bUONOTHSA» BBIIEICHBI CIEAYIOIIUE COJep)KaTelbHble JUHUU: «buonmorus kak
Hayka. Meronbl Hay4yHOro no3HaHus», «KieTka kak Ouonoruueckas cucremay, «OpraHusm Kak
Oumonoruveckasi cuctema», «Crucrema 1 MHOr0OOpa3ue OPpraHuYecKOro MUpPay, « IBOIOIUS KUBOI
MPUPOJBD, «IKOCUCTEMBI U MPUCYIIIHE UM 3aKOHOMEPHOCTH.

[{enb uzyuenus yueOHoro npenmMera «buonorus» Ha 6a30BOM ypoBHE — OBJIaJIeHUE 00y4aro-
HIMMHCS 3HAHUSIMH O CTPYKTYPHO-(GYHKIIMOHAJILHONW OpraHU3alliy KUBBIX CUCTEM PAa3HOTO paHra u
NpHOOpEeTEHNE YMEHHI MCIIOIh30BaTh ATH 3HAHUS ISl TPAaMOTHBIX JEHCTBHUI B OTHOIIEHUH OOBEK-
TOB JKMBOUW TIPUPOJIBI U PEIICHUS PA3INIHBIX KU3HEHHBIX TIPOOIIEM.

Joctuxenne 1eian u3ydeHus: yueOHoro npeamera «buonorusi» Ha 6a30BoM ypoBHE obecrie-
YUBAETCS PEIICHUEM CIIeTYIOIINX 3aay:

OCBOCHHE OOYYAIOIIMMUCS CUCTEMbI 3HAHUI O OMOJIOTHYECKUX TEOPUSIX, YUCHUSIX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUTIIOTE3aX, MTPABIIIAX, CIY)KAIUX OCHOBOW JJIs (DOPMUPOBAHHMSI TIPEICTABICHUN
0 €CTECTBEHHO-HAYYHON KapTHHE MUpPA, O METO/IaX HAyYHOTO MO3HAHUs, CTPOCHUH, MHOT000pa3uu
U OCOOCHHOCTSIX KMBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aIH, BBIIAIOIINXCS OTKPHITUIX U COBpPE-
MEHHBIX MCCIICJIOBAaHUSAX B OMOJIOTHH,

dbopmupoBaHKe y 00YyJaIONIMXCSl MO3HABATEIbHBIX, HHTCIUIEKTYATbHBIX U TBOPYECKUX CIIO-
coOHOCTel B Mpollecce aHaan3a JaHHBIX O MYTSIX Pa3BUTHS B OMOJIOTUU HAyYHBIX B3TJISI0B, UICH U
MOJIXOJIOB K M3YYEHUIO KHUBBIX CHCTEM Pa3HOTO YPOBHS OpraHHU3aIUy;

CTAHOBJICHUE Y OOYYArOIIUXCs OOMICH KyIbTypbl, (YHKIIMOHATIHLHON IPAMOTHOCTH, pa3BUTHE
yMEHUN OOBSCHATH M OLICHUBATh SIBIEHUS OKPYKAIOIIETO MHUpPA >KUBOW MPHUPOJIBI HA OCHOBAHUU
3HAHWH U OTBITA, MOJYUYEHHBIX IPU U3YYEHUH OMOJIOTHHY;

dbopMupoBaHUe y OOydYaIOIUXCS YMEHUN WILTIOCTPUPOBATh 3HAUYECHUE OMONOTUYECKUX 3Ha-
HUW B MPAKTHYECKOU JCATEIHHOCTU YEJIOBEKA, Pa3BUTUH COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTHIA
1 arpoOMOTEXHOJIOTHH;

BOCIIUTAHHE YOSKIEHHOCTH B BO3MOXKHOCTH MO3HAHHS YEIOBEKOM XUBOW MPUPOJIBI, HEOO-
XOJIMMOCTU OEpeKHOTO OTHOIICHHS K HeH, COOM0OIEHUS] STHYECKIX HOPM TP MPOBEICHUU OHOIIO-
THYSCKHUX MCCIICIOBAHMIA,

OCO3HAHUE IIEHHOCTH OHMOJIOTMYECKUX 3HAHWUW JUIsl TIOBBIIIEHUS YPOBHS HIKOJOTHYECKON
KYJIBTYPBI, U1l JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHUS;

MPUMEHEHUE TPUOOPETEHHBIX 3HAHWM W YMEHUU B TOBCETHEBHOW XU3HU JJIsi OLIEHKH IIO-
CJIEJICTBUI CBOEH NEATEIHHOCTH MO OTHOIIEHHUIO K OKpY’Kalolleil cpesie, COOCTBEHHOMY 37I0POBbIO,
000CHOBaHUE U COOIOIEHNE Mep MPOPHUIAKTUKH 3a00JI€BaHUH.

B cucreme cpemnero o6iiero odpasoBanus «buonorusy, nsydaemasi Ha 6a30BOM YpOBHE, SIB-
JseTcsl 00sA3aTeNbHBIM yUEeOHBIM MPEIMETOM, BXOJSAIIMM B COCTaB MpeaMeTHou obmactu «Ecte-
CTBEHHO-HAYYHBIE TIPEIMETHI».

st m3ydeHust OMoJIOrUM Ha 0a30BOM YPOBHE CPEIHETO 001Iero oOpa3oBaHuUsl OTBOIUTCA 68
gacoB: B 10 kmacce — 34 gaca (1 gac B Hezeno), B 11 kimacce — 34 gaca (1 yac B Heneno).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

Buonorus kak Hayka. CBsi3b OMOJIOTUM C OOINECTBEHHBIMU, TEXHUYECKUMH H JIPYTUMHU
€CTECTBEHHBIMH HayKaMu, QUiI0ocopueid, 3TUKOM, FcTeTHKON U npaBoM. Posb 6uonoruu B dop-
MUPOBAaHUU COBPEMEHHOM HayuyHOU KapTuHbI Mupa. CucreMa OMOJOTHYeCKUX HayK.

MeTop1 TO3HAHUS KUBOM MPUPOIbI (HAOII0eHIE, SIKCIIEPUMEHT, OITUCaHUEe, U3MEPEHHE,
KIJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX ).

JdemoHcTpaumnu:

[Toptpetsi: Y. HapBun, I'. Mennens, H. K. Konbuos, /Ix. Yorcon u @. Kpuk.

Tabmuie! 1 cxeMbl: «MeTo/IbI TO3HAHUS )KUBON PUPOIBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

[TpakTnueckast padora Ne 1. «Vcrosib30BaHKE pa3IU4HbIX METOAOB IIPU U3Y4YEHUU OMOJIO-
THYECKHX O0BEKTOB.

Tema 2. JKuBble cucTeMbl M1 UX OPraHU3aIHS.

Kupble cucreMbl (OMOCHUCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. OTauuue KUBBIX CH-
CTEM OT HEOPTAaHUYECKOU IPUPOJIBI.

CaoiicTBa OGMocHCTEM U UX pa3HOOOpaszue. YPOBHU OpraHu3aliid OMOCUCTEM: MOJIEKYJISIp-
HBIH, KJIETOYHBIN, TKaHEBbIM, OPraHW3MEHHBIH, TOMYIALUOHHO-BUIOBOM, 3KOCUCTEMHBINH (Ono-
reOLIEHOTUYECKUI), OMOoC(EpHBIi.

JdemoHcTpaumuu:

Tabmuupl u cxembl: «OCHOBHBIE MPU3HAKU KU3HU», «YPOBHU OpPraHU3AIMM KUBOW MpU-
pPOIBD».

O6opynoBanue: moaens Mosekynnsl JJTHK.

Tema 3. XumMuveckuii cocTaB U CTPOEHHE KJIETKH.

XUMUYECKUN COCTAaB KJIETKH. XUMHUYECKHE JIEMEHTBI: MAaKpOIJIEMEHTHI, MUKPOJJIEMEH-
Tbl. Bozia 1 MuHepanbHbIe BELECTBA.

@yHKIMKM BOABI U MUHEpAJIbHBIX BELIECTB B KieTke. [logaepkaHue ocMOTHYECKOro 0Oa-
JaHca.

benku. CoctaB u crpoeHue 06e1KkoB. AMUHOKHCIOTEI — MOHOMEpHI O6enkoB. HesameHnumbie
U 3aMEHUMbIE AMUHOKHCIOThl. AMMUHOKHUCIOTHBIA COCTaB. YPOBHH CTPYKTYpPbI OETKOBOW MoJIe-
Kynbl (MIepBUYHAs, BTOPUYHAs, TPETUYHAS U YETBEPTUUHAS CTPYKTYypa). XMMHUECKHE CBONCTBA
6enkoB. buonornueckue GyHKIMN OEIKOB.

®epMeHThI — Onosoruueckre katanuzatopsl. CTpoeHne ¢pepMeHTa: akTUBHBINA LIEHTP, CyO-
ctpaTtHas crenuduuHocts. Kodpepmentsl. Butamunsl. OTianuunst GpepMEeHTOB OT HEOPTaHUYECKUX
KaTaJIn3aTOpOB.

YrneBonapl: MOHOCaxapuabl (TITFOKO3a, pud03a U 1e30KCHpud03a), Aucaxapuiasl (caxaposa,
JaKTO3a) U MoJucaxapuabl (Kpaxmal, TJIMKOTeH, LeJUT0103a). buonoruueckue GyHKIUU yrie-
BOJIOB.

Jlunuaer: Tpurnunepusl, pocdoaunuapl, crepouasl. ['uapodunbHo-ruapodoOHbIE CBOM-
ctBa. buonoruueckue ¢pyHkiuu aununoB. CpaBHEHHE YITIEBOAOB, OEIKOB U JIMIUIOB KaK HC-
TOYHUKOB SHEPTUU.



Hyxneunnoseie kucinotel: JIHK u PHK. Hykneotuibl — MOHOMEPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u pynkuuu JTHK. Ctpoenne u pynxmmu PHK. Bugst PHK. AT®: crpoenue u ¢pyHk-
LUU.

[{utonorus — Hayka o kietke. Kiierounast Teopusi — nmpumep B3auMOJIEHCTBUS Uuaeh U (dak-
TOB B HAYYHOM IMO3HAHUH. MeTObl U3yYeHUs KIIETKH.

Knerka kak menoctHas sxuBasi cucrema. OOmie Mpu3HaKy KJIETOK: 3aMKHYTask Hapy>KHast
memOpana, mosiekyinbl JIHK kak reneTuueckuil anmapar, CHCTeMa CUHTE3a Oeka.

Tunsl KJIETOK: dyKapuoTHUecKast U mpokapuotuyeckasi. OcCOOEHHOCTH CTPOEHUS MPOKapU-
oTH4eckoi kietku. Knerounas crenka 6akrepuii. CTpoeHHe dyKapruoTHYeCKOr KieTKu. OCHOB-
HBIE OTJIMYMS PACTUTEIbHOM, dKUBOTHON U IPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPhI KIETOK — KJICTOYHAS CTCHKA, TIMKOKAIWUKC, WX (YHKITUH.
[TnazmaTtuueckas memOpana, e€ cBoiicTBa u (pyHKuuu. [{uTonnaszma u e€ opranouasl. OgHOMEM-
Opannbie opranouabl kinetku: DIIC, annapar ["onbmku, muzocomsl. [lomyaBTOHOMHBIE OpraHOU-
Il KJIETKH: MUTOXOHIPHH, TutacTuabl. [Iporcxoknenrne MUTOXOHAPUM U TiacTua. Buasl ruia-
ctua. HememOpaHHBIC OPTaHOUIBI KJIETKH: PUOOCOMBI, KIIETOYHBIA IIEHTP, [ICHTPUOIHU, PECHHY-
KM, )KTYTUKU. OyHKIIMU OpraHou10B KJIeTKH. BritoueHus.

SAnpo — perynsaTopHslil eHTp KiaeTku. CTpoeHue sapa: saepHas o0o0uKa, Kaproria3ma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHcIOpT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

[loptpetsl: A. JleBenryk, P. I'yk, T. llIann, M. Illneiinen, P. Bupxos, Ix. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Hwnarpammsbl: «PacnpenesieHue XUMUYECKHX 3JIEMEHTOB B HEKMBOW mpupone», «Pacmpe-
JIeJIeHUE XUMHUECKUX 3JIEMEHTOB B KUBON IPUPOAEH.

Tabmuie! u cxemsl: «lleprogndeckas Tabaua XUMHYECKUX 2JIEMEHTOBY, «CTpoeHHEe MO-
JeKynbl BoNbI», «buocuHTe3 Oenkay, «CtpoeHue MoJekymnbl Oenka», «CtpoeHue depmMeHTay,
«Hyxneunossie kucnotel. JTHK», «Ctpoenue monekynsl AT®», «CTtpoeHne 3ykapruoTHYECKON
KJIETKN», «CTpOeHUE KUBOTHOU KIETKN», «CTPOCHHE PACTUTENbHOU KIETKNY, «CTpOeHHUE Mpo-
KapUOTUYECKOHN KIETKN», «CTpOeHue spa KIETKN», «YTIEeBOAb, «JIumuasn».

OOGopynoBaHue: CBETOBOM MUKPOCKOII, 000pY0BaHUE JIJIsi TIPOBEICHUS HAOIIOCHUH, U3-
MEpEHUH, IKCIIEPUMEHTOB, MUKPOTIPEapaThl PaCTUTEIBHBIX, )KUBOTHBIX M OAKTEPUATBHBIX KJIE-
TOK.

JlabopaTopHblie U NpaKkTHYeCKHe padoThI:

JlaGopatopuast pabora Ne 1. «3ydueHue KaTaaTUTHYECKOW aKTUBHOCTH (epMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTaaas3bl)y.

JlaboparopHas pabota Ne 2. «/3ydeHue cTpoeHUs KIETOK PacTEHUH, KUBOTHBIX U OaKTe-
puil 01 MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpENapaTax U UX OMHCAHHUE.

Tema 4. /KuzHeneATeJIbHOCTh KJIETKH.

OOMmeH BelecTB, UM METa00IN3M. ACCUMIIIALNS (TUTaCTUYECKUIT OOMEH) U TUCCUMUIISI-
sl (SHEpreTuyeckuii 0OMEeH) — JIBe CTOPOHBI €MHOTO IMpoliecca MeTabonu3ma. Poib 3aKk0HOB
COXpaHEHHUS BEIIECTB ¥ SHEPTUU B TOHUMAaHUU MeTaboIn3Ma.

Tumnber oOMena BemecTB: aBTOTPOdHBIN U reTepoTpodHbii. Pons pepmMeHTOB B 0OMEHe
BEILECTB U MIPEBPAILICHUH SHEPTUU B KIIETKE.

®otocunTe3. CBetoBas u TeMHOBas ¢a3bl poTocuHTesza. Peakiu portocunresa. Ipdek-
TUBHOCTH (JOTOCHHTE3a. 3HAUCHHE (DOTOCUHTE3A JUIsl )KU3HH Ha 3emiie. BiusHue yciaoBuii cpeibl
Ha (POTOCUHTE3 U CIIOCOOBI MOBBILICHUS €T0 MPOYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.



XemocuHTe3. XEMOCHHTE3UPYIOIUE OaKkTepuu. 3HAUYCHHWE XEMOCHHTE3a I KU3HHU Ha
3emie.

OHepreTuyecknii 0OMeH B KJeTKe. PaciienieHne BemecTB, BbIICICHUE U aKKyMYJIHPOBa-
HUE JHEPIrUU B KJETKE. DTalbl dHepreTudyeckoro ooMena. ['nukonus. bpoxeHue u ero BUIbL
Kucnoponnoe okucienue, Ui kiierounoe asixanue. OkuciautensHoe ¢pochopunnponanue. -
(EeKTUBHOCTH SHEPTETUYECKOTO OOMEHA.

Peakuuu matpuunoro cuntesa. I'enerndeckas undopmanus u JHK. Peanuzanus reneru-
yeckoi MH(popMaluu B KiIeTKe. [ eHeTHUeCKui KO M €ro CBOWMCTBA. TpaHCKPHUIIIIHMS — MAaTpUY-
Heiii cuaTe3 PHK. Tpancmsiius — 6uocunTes Oenka. Dtanbl TpaHcaanuu. KogupoBanue aMuHO-
kucioT. Poss pubocom B 6GuocunTese Oenka.

Hexnerounsie ¢opmbl xu3HH — BUpychl. Mcropusi otkpeitus BupycoB (/. M. MBaHOB-
ckuii). OcCOOEHHOCTH CTPOECHHS U KU3HEHHOTO IMKIa BUpycoB. baktepuodaru. bone3nu pacre-
HUH, KUBOTHBIX U YEJIOBEKa, BBbI3bIBaEMbIE BHpycamMH. Bupyc UMMyHOAeHIIMTAa 4YeTOoBEeKa
(BHY) — Bo3oymutens CIIM[la. OOpaTHast TpaHCKpHUIIHS, peBepTa3a u uHTerpasa. [Ipodunak-
TUKA paclpoCTpaHEHUs! BUPYCHBIX 3a00J1€BaHUI.

JdeMoHcTpanum:

[Toptpetsi: H. K. Konbuos, /1. . UBanosckuit, K. A. Tumupsizes.

Tabmumel 1 cxeMmbl: «Tumnel uTanusy, «Metabonu3zm», «MUTOXOHIIpHSY, « DHEpreTHYe-
ckuii ooMenHy, «Xioporutacty, «Porocunte3y, «Ctpoerne JJHK», «CtpoeHne u GyHKIIHOHUPO-
BaHue reHa», «Cunte3 Oenkay, «l'enetnueckuil koa», «Bupyce», «bakrepuodaruy, «CtpoeHue
u xu3HeHHbIN 1K Bupyca CIIM/]a, 6akrepuodaray, «Pemnukanus JJHK».

O6GopynoBanue: moaenu-anmukauu «Yasoenne IHK u tpanckpunims», «buocunres
oenka», «CTpoeHue KIeTKn», Mojiens cTpykTypsl JJHK.

Tema S. PasMHOKeHHe M HHIMBHAYAIbHOE PAa3BUTHE OPraHU3MOB.

KneTouHslii UK, WK XKU3HEHHBIA UK KiIeTku. MHTepdaza u mutos. [Ipoueccsl, mpo-
Tekawolue B natepdase. Perukanus — peakuus marpuunoro cunresza JJHK. Crpoenune xpomo-
coM. XpOMOCOMHBIN HAOOp — KapuOTHUN. JUIIOWAHBIA U TaIJIONIHBIA XPOMOCOMHBIE HAOOPHI.
Xpomatuasl. L{lutonornyeckue OCHOBBI pa3MHOKEHUSI U UHJIWBUAYAIbHOTO PA3BUTHUSI OpraHU3-
MOB.

Jenenune xkierku — muto3. Ctaauu murtosa. [Iporieccsl, mpoucxoadiue Ha pa3HbIX CTaIu-
X MUTO3a. BHOJIOrHYeCKuil CMBICT MUTO3A.

[Tporpammupyemasi TuOeh KIETKH — allonTo3.

@opMbI pa3sMHOKEHHUSI OpPraHU3MOB: Oecrosioe U mojioBoe. Buasl Gecrionoro pasMHoxe-
HUS: JIeJIeHNEe HaJBOE, MOYKOBAHHE OJIHO- M MHOTOKJIETOYHBIX, CIOPOOOpa30BaHKE, BEreTaTHB-
HOE pa3MHOKeHHe. VICKyCCTBEHHOE KJIOHMPOBAaHHUE OPTraHNW3MOB, €T0 3HAaYEHUE JJIs CEJICKIINH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIAMYUS OT OECIoI0ro.

Meiios. Craguu meiosza. Ilpomeccsl, mpoucxonsmie Ha cragusx meiosza. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bruonaornyecknii cMbICI M 3HaYEHUE MEN03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KIETOK Y KMBOTHBIX. [1o/10BBIE *Kene3bl:
CEMEHHHKH U AnYHUKU. OOpa3oBaHUE U Pa3BUTHE MOJOBBIX KJIETOK — raMeT (CrepMaTo30ou, siii-
LIEKJIeTKa) — crepMaTorene3 u oBoreHe3. OCOOEHHOCTH CTPOEHUS SIMIIEKIETOK U CIepMaTo30U-
noB. OmiogotBopenue. [TapreHorenes.

NunuBunyanpHOE pa3BUTHE (OHTOTEHE3). DMOpHOHAIBHOE pa3BUTHE (AIMOpHOTEHE3). JTa-
bl SMOPHUOHAIBHOTO PA3BUTHS Y TTO3BOHOYHBIX JKUBOTHBIX: APOOJICHHE, TacTPYISIUs, OPraHoO-
rere3. [loctamOpuonansHOE pazBuThe. THUITBI TOCTIMOPUOHATLHOTO PA3BUTHUS: MPSMOE, HEMPSI-



Moe (TMYMHOYHOE). BiusiHue cpeqbl Ha pa3BUTHE OPTaHU3MOB, (DaKTOPBI, CIIOCOOHBIC BHI3BIBATH
BpPOKJIEHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3 IIBETKOBOIO PAcTEHUS: CTPOEHUE CEMEHM, CTaJUU
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpPMBI Pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOIHOE OII0JOTBOPEHHE Y
LIBETKOBBIX pacTeHui», «BereratnBHOe pa3MHOXKEHHE pacTeHU», «JleneHue KieTku Oakrte-
puii», «CTpoeHHE NOJIOBBIX KIIETOK», «CTpOoeHHE XpOMOCOMBI», «KileTouHbld UK, «Perm-
kanua JHK», «Murtos», «Meio3», «lIpsamoe u Henpsimoe pa3Butue», «l'amerorenes y mieko-
NUTAOLIMX U YeloBeKa», «OCHOBHBIE CTaJINd OHTOI'CHE3A.

O0opynoBaHue: MHUKPOCKOI, MuUKpornpenaparbl «CriepMaTo30Ubl MIIEKOIUTAIOLIET0Y,
«Siueknerka miekonuraromero», «KapuoknHes B KJIETKAaX KOpEIKa JyKay», MarHUTHas MO-
nenb-anmunkanus «Jlenenue xkiaetku», moaens JJHK, monens merada3Hoit XpoMOCOMBL.

JlabopaTopHble 1 NpakTHYeCKUe padoThI:

JlabopaTtopHnast pabora Ne 3. «HaOmroieHne MUTO3a B KJIETKAaX KOHUMKA KOpEIIKa JIyKa Ha
TFOTOBBIX MUKPOIPENapaTax.

JlaboparopHas pabota Ne 4. «/3ydyeHue CTPOEHUS MOJIOBBIX KJIETOK HAa FOTOBBIX MHUKPO-
npenaparax.

Tema 6. HacsiecTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

[Ipenmet u 3amauu renetuku. Mctopus pasButusi reHeTHKU. Ponb muronoruun u smopuo-
JIOTUU B CTAaHOBJICHUM I'€HETUKH. BKiIan poccuilckux u 3apyOeXHBIX YUYEHBIX B pa3BUTHE TeHe-
TUKH. MeTOoabl TeHEeTUKH  (TUOPHUAOIOTUYECKUN, IUTOTCHETHUYECKHH, MOJEKYISIPHO-
reHeTuyeckuii). OCHOBHbIE FeHETUUECKUE MOHATHUS. ['eHeTnyeckass CHMBOJIMKA, UCIIOJb3yeMasl B
CXeMax CKpelluBaHuM.

3aKOHOMEPHOCTU HAaclleJOBaHUs NPHU3HAKOB, ycTaHoBlieHHble ['. Mennenem. Monoru-
OpuIHOE CKpenuBaHue. 3aK0H €IMHO-00pa3usi TMOPHUIOB MepBOro nmokosieHus. [IpaBuno nomu-
HUPOBaHHUA. 3aKOH paculelIeHusl Mpu3HakoB. ['unoresa unuctorsl ramer. [lonHoe W HemonHOE
JIOMUHUPOBAHUE.

JlurubpunHoe cKkpemMBanre. 3aKOH HE3aBUCHMOTO HacleJoOBaHUsI Tpu3HaKkoB. [luTorene-
TUYECKHE OCHOBBI JUTHOPUIHOTO CKpEIIMBaHUsA. AHANIH3UpPYIOIIee ckpemuBanue. Mcmomap3oBa-
HUE aHAJIM3HUPYIOLIEro CKPEIIUBAHUS ISl ONIPEJIEICHNs TeHOTUIIa OCOOU.

CuernneHHoe HacienoBaHue mpusHakoB. Pabora T. Moprana mo ClemIeHHOMY Hacleno-
BaHMIO TeHOB. HapyilieHue cliemnyienust reHOB B Pe3yJIbTaTe KPOCCUHIOBEpa.

XpOoMOCOMHas TeOpHsl HACJIECTBEHHOCTH. | eHeTHueckne KapThl.

I'enetnka nosa. XpoMOCOMHOE OIpEAEIICHHE N0JIa. AyTOCOMBI M IOJIOBBIE XPOMOCOMBI.
['omorameTHble M reTeporameTHbie opraHu3Mbl. HacnenoBanue Nmpu3HAKOB, CUEIJIEHHBIX C TO-
JIOM.

N3meHunBOCTh. BUibl ”3MEHYMBOCTHU: HEHACIIEICTBEHHAs U HacleACcTBeHHas. Poib cpebl
B HEHACJIEJICTBEHHOW M3MEHYMBOCTU. XapaKTepUCTHKa MOJIU(UKAIIMOHHOW M3MEHYUBOCTH. Ba-
pUALMOHHBIN psia ¥ BapuanMoHHas Kpubasi. Hopma peakiuu npusHaka. KonudyecTBeHHbIe U Ka-
YEeCTBEHHBIE MMPU3HAKH U UX HOpMa peakiuu. CBoiicTBa MOAU(DUKAITMIOHHOW U3MEHUUBOCTH.

HacnencrBenHas, wid reHOTUNIUYECKAsi, H3MEHUYNBOCTh. KoMOMHATHBHAS M3MEHUYNBOCTb.
Meii03 1 1MOI0BOIM TPOIIECC — OCHOBA KOMOWHATUBHOW W3MEHUYMBOCTH. MyTallMOHHAST U3MEHYH-
BOCTh. Kimaccudukanus MyTanuii: reHHbIe, XpOMOCOMHBIC, TeHOMHBIE. YacToTa U MPUIHHBI MY-
taruii. Myrarennesie (akTopbl. 3aKOH TOMOJIOTUYECKHX PSAOB B HACIIEICTBEHHON W3MEHYHBO-
ctu H. 1. BaBuiosa.



BHesinepHas HacneACTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka uenoseka. Kapuorun yenoBeka. OCHOBHbIE METO/Ibl TEHETUKH YeJIOBEKA: IreHea-
JIOTHYECKUH, ONM3HENOBbIH, IUTOTCHETUIECKUN, ONOXUMHUECKUI, MOJIEKYJISIPHO-TEHETHYECKHA.
CoBpeMeHHOE ONpe/ieNIEHHe IeHOTHUIA: TOJIHOTEHOMHOE CEKBEHUPOBAaHUE, T€HOTUIIMPOBAHUE, B
ToM umcie ¢ nomousto [1[P-ananu3za. HacnencrBennsie 3a00sieBaHus 4elOBEKa: T€HHbIE 00-
Je3HH, O0JIE3HU ¢ HACJIEJCTBEHHOW MPEAPACIIOIOKEHHOCTHIO, XpPOMOCOMHBIE Oose3Hn. CoMaTH-
YecKUe M reHepartuBHbie MyTanuu. CTBOJIOBbIE KiIETKU. [IpuHIUIIBI 310pOoBOro oOpasa >KU3HU,
JTUArHOCTHKY, MPO(PUIAKTUKU U JICUCHUS TeHeTHYecKuX OosezHel. MeauKo-reHeTH4eckoe KOH-
CyJIPTUPOBAaHHE. 3HAYEHUE MEAUIMHCKONW T'€HETHKU B MPEIOTBPAILCHUM U JICUEHUU T'€HETHYe-
CKUX 3200JIeBaHU YEJIOBEKA.

JdemoHcTpaumnu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-
PecoBckwnii, H. 1. BaBmiios.

Tabmumel 1 cxeMbl: «MOHOTHOPUIHOE CKPEIIMBAHKUE M €T0 IUTOTCHETHYECKAas OCHOBAY,
«3aKOH paCIIEIJICHUS U €r0 [IMTOTEHETHYECKass OCHOBA», «3aKOH YHCTOTHI rameT», «Jlurubopua-
HOE CKpemmBaHue», «lluTomorndyeckue OCHOBBI AUTHOPUIHOIO CKPEIIUBAHUS», «Meio3y,
«B3aumonencTBiE aJIeIbHBIX T€HOBY, «l'€HeTUUeCKHe KapThl PACTEHUM, )KUBOTHBIX U YeJIOBE-
Ka», «['eHeTrka nojuay, «3aKOHOMEPHOCTH HACJIEAOBAHUS, CIIETUICHHOTO C 1MojoMy, «Kapuotumsl
YelIOBEKa W JKMBOTHBIX», «Buapl W3MeHYHBOCTHY», «MoaupUKaIMOHHAS W3MCHUHUBOCTHY,
«HacnenoBanue pesyc-pakropa», «I'eHeTuka rpynmn KpoBuy», « MyTalluoOHHAs: U3MEHYUBOCTDY.

O6opynoBanue: MoAenu-anmMkanuu «MoHOruOpUIHOE CKpelmBanuey», «HenomHoe no-
MUHHUpOBaHUE», «urubpunnoe ckpemupanuey, «Ilepekpéct xpoMocom», MUKPOCKOT U MHKPO-
npenapat «/lpozodpuna» (Hopma, Mmyranuu (Gpopmbl KpbUIbEB U OKpACKH Tena), repOapuit «I'opox
ITIOCEBHOM.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopaTtopHnast pabota Ne 5. «3ydyeHue pe3yabTaToB MOHOTUOPUAHOTO U TUTHOPUTHOTO
CKpEUIMBaHUS Y APO30(HIIBI HAa TOTOBBIX MUKPOIpETapaTaxy.

JlaboparopHas padota Ne 6. «M3ydyenre Moau(PUKAITMOHHON U3MEHUUBOCTH, TOCTPOCHHE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

JlaGopaTtopHnast pabota Ne 7. «AHaIU3 MyTaluil y 1po30QuiIbl Ha TOTOBBIX MUKpOIpenapa-
Tax».

[TpakTuaeckas pabota Ne 2. «CocTaBneHue U aHATH3 POJAOCTOBHBIX YEITOBEKaY.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHM.

Cenekuusi Kak HayKa ¥ MPOIECC. 3apOXKAECHUE CeNeKIMU U qomecTukanus. Yuenne H. U.
BapuiioBa o neHTpax MpoMCXOXACHUS U MHOTOOOpa3us KyJbTYPHBIX pacTeHuid. LleHTpb mpowuc-
XO0KJICHUS IOMAITHUX KUBOTHBIX. COpT, OO, IITAMM.

CoBpeMeHHBIE METOJbI CEIeKIIMU. MacCOBBIi U WHIAUBUAYAIBHBIH OTOOPHI B CENEKIIUU
pacTeHu# U XUBOTHBIX. OTIEHKA dKCTepbepa. bIu3KopoACTBEHHOE CKpEIIMBAaHNE — MHOPUIUHT.
UYuctas nuaus. CKpemuBaHue YUCTHIX JIMHUMA. [eTeposuc, wnm rudpuaHas cuia. HepoacTeeH-
HOE cKpeluBaHue — aytOpuaunr. OtnanéHHas rudpuauzanus u e€ ycnexu. VCKycCTBEeHHBIN
MyTareHe3 U MoJiydeHHe MOJUILTOUAOB. JIOCTHKEHUS CENeKIIMU PACTEHUM, ) KUBOTHBIX U MUKPO-
OpTaHU3MOB.

buotexHosorus kak oTpaciib TPOU3BOACTBA. ['€HHAas MHXKEHEpHs. DTalbl CO3JIaHUsS pe-
komOuHanTHOU JIHK u Tpancrennsix opranusmoB. Kinetounas unxenepus. Kietounbie KynbTy-
pbl. MUKpOKIIOHAJIbHOE pa3MHOXKEeHHE pacTeHui. KiioHnpoBaHue BBICOKONMPOAYKTUBHBIX CEJlb-



CKOXO3SMCTBEHHBIX OPTaHU3MOB. DKOJIOTHUECKHE U dTHYecKHe mpooiembl. MO — reHeTudecku
MOIU(HUIIMPOBAHHBIE OPTAHU3MBI.

JleMoHCTpauu:

[Toptpetsi: H. . BaBunos, U. B. Muuypumn, I'. JI. Kapnieuenko, M. ®@. 1iBaHoB.

Tabmuie! u cxembl: kapta «LleHTpBI MPOUCXOKACHHUSI U MHOTOOOPa3usi KyJIbTYpHBIX pac-
TeHui», «Ilopoasl JOMaIIHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHuil», «OTnanéHHas I'u-
Opumuzanusy», «Paboter akagemuka M. @. MBanoBay, «llomumnonausy, «O0bEKTHl OMOTEXHO-
aorun», «KnerouHsle KyIbTypbl U KIOHHpPOBaHUE», «KOHCTpYyHpOBaHKE U NEPEHOC T€HOB, XPO-
MOCOM.

Ob6opynoBanue: MyJISKH IUIOA0B U KOPHETIO0B TUKUX (OPM U KYJIBTYPHBIX COPTOB pac-
TeHHi, TepOapuii «CeabCKOX03sICTBEHHBIE PACTEHUS.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Okckypeusi «OCHOBHBIE METOBI M JOCTUKECHHSI CEJIEKIINN PACTeHUN U KUBOTHBIX (Ha ce-
JIEKIMOHHYIO CTaHIUIO, IJIEMEHHYIO (p€pMy, COPTOUCIIBITATENbHBIA Y4aCTOK, B TEIUNIMYHOE XO-
35CTBO, J1a0OPATOPUIO arPOYHUBEPCUTETA UM HAYYHOTO IICHTPA)».

11 KUIIACC

Tema 1. JBo/roHOHHASA OHOJIOTHS.

[TpennocelIku BOZHUKHOBEHHUS 3BOJIIOLIMOHHOM TeOpUU. DBOJIOLMOHHAS TeOpUs U e€ Me-
CTO B Ouosioruu. BiusiHue 3BOIIOIIMOHHON TEOPUH HA pa3BUTHE OUOJIOTUH U APYIHX HAYK.

CuzerenbcTBa 3BOMIONUH. [laneoHTONOrMUECKHE: MOCIEA0BATENbHOCTh MOSIBICHUS BU-
JIOB B MaJICOHTOJIOTMYECKOHN JIETONMUCH, Nepexoanble ¢popMbl. broreorpaduueckue: cXxoacTBo u
paznuuue ¢ayH 1 Gprop MaTepUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJICTBA M pa3iIMyusl 3MOPHUOHOB PAa3HBIX BHUJOB IMO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTHYHbIE, aHAJIOTMYHbIE, PYAUMEHTApHBIE OpraHbl, aTa-
BU3MbI. MOJIEKYIISIpHO-OMOXUMUYECKHUE: CXOJCTBO MEXAHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX
MeTa0O0JIMUECKUX MyTel Y BCEX OPraHU3MOB.

OpomtonmonHasa teopust Y. JlapeuHa. IIpeanocbuiku BOZHUKHOBEHHUs AAapBUHU3MA. [[BH-
JKYIIME CUJIBI HBOJIFOLIMM BUJOB 10 JlapBUHY (M30BITOUHOE Pa3MHOKEHUE MPU OIPAaHUYEHHOCTH
pecypcoB, HeonpeaenEéHHas U3MEHYMBOCTb, O0ph0a 3a CyIIECTBOBAHUE, €CTECTBEHHBINH 0TOOD).

Cunternyeckas Teopus 3Boonun (CTI) u e€ 0OCHOBHBIE TIOJOKEHHUS.

MuxkposBomtonus. [lonynanusa kak eIMHUIA BUAA U DBOJIIOLUN.

JBuxyme cuibl (GpakTopbl) 3BOJIOLUMU BHJIOB B Ipupoje. MyTallMOHHBIN Tpolecc U
KOMOHMHATHBHAsE U3MEHUYMBOCTh. [lomymsiirionHble BoJaHBI U Apeiid reHoB. M3onsuus u Murpa-
IHsl.

EcrecTBeHHbI 0TOOp — HampaBistonmii GpakTop 3Bomonun. OopMbl €CTECTBEHHOTO OT-
oopa.

[Tprcrioco0IeHHOCTh OPraHU3MOB KakK pe3yibTaT 3Bosonuu. [lpuMeps! mpucnocoOaeHui
y OpraHu3MoB. ApoMop(h03bl U UIN0-3TATITAIHH.

Bun u Bunoo6paszosanue. Kpurepuu Buna. OcHoBHBIE (hOpMBI BH1000pa30BaHUs: Teorpa-
¢duyeckoe, FKOJIOTUYECKOE.

MakposBosmronust. @opmbl IBOIOLUN: (UIIETHUECKas!, IUBEPreHTHAs, KOHBEPreHTHasl, Ma-
payutenbHas. HeoOpaTUMOCTb SBOIIOIUH.

ITpoucxoxaeHne OT HeCHEeLMATU3UPOBaHHbBIX NpeakoB. IIporpeccupyromas cnenuanuza-
1ysl. AJanTuBHAs pajnanus.



JdemoHcTpaumuu:

[Toprpersr: K. Jlunneit, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Miomnep, A. H. CeBep1ios.

Tabmunel u cxembl: «Pa3BuTHE OpraHu4eckoro Mupa Ha 3emiie», «3apoJbIly MO03BOHOY-
HBIX JKUBOTHBIX», «ApxeonTepukcy, «®opmbl 60pbObI 3a cylecTBOBaHHe», «EcTecTBEHHBIN OT-
6op», «MHOr000pa3re COPTOB pacTeHHil», «MHOrooOpa3rue mopo| JKUBOTHBIX», «llomymsimmy,
«MyTanuoHHasi U3MEHUMBOCTEY», «ApomMopdo3bl», «Maunoamnantammumy», «O0mas nerenepanus»,
«/IBmwxymue cuibl sBoTIOIMKMY, «Kapra-cxema mapmpyra nyremectsus Y. Jlapsunay, «bopsda
3a cymectBoBaHuey, «lIpucrnocobneHHocTs opranusmoBy, «l'eorpaduueckoe BuA00Opa3zoBa-
HHUE», «IKOJIIOTHIECKOE BHI000pa30BaHUE).

O6opynoBaHHe: KOJIJIEKIUS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMH OKPAacKH, HA0Op IUIOAOB U
ceMsiH, Kosutekuust «[Ipumepbl 3alUTHRIX MPUCTIOCOOTIEHHUH Y )KMUBOTHBIX», MoJieinb «OCHOBHBIE
HaIpaBIIEHUS IBOIIOLUNY, 00bEMHAs MoJieNb «CTpOeHUE TOJIOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpaduueckas kapta Mupa, KouteKiuus «PopmMbl COXPaHHOCTH UCKOMIAEMBIX JKUBOT-
HBIX U pacTeHUi», Mojienb anmukanus «llepekpéct xpomocomy, BiaxHble npenapatsl «Pa3Bu-
THE HaceKoMoro», «Pa3BuTue NATyHmIKW», MUKpompenapar «/Iposzoduna» (Hopma, MyTauuu
(OpMBI KPBUTHEB U OKPACKHU Tea).

JlabopaTopHble 1 NpakTHYeCKue padoThI:

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

JlaboparopHas pabdota Ne 2. «Onucanue mpHUCIOCOOJICHHOCTH OpraHu3Ma M €€ OTHOCH-
TEJIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHe U pa3BUTHe )KM3HU Ha 3emJie.

JloHayuHbIe TPEICTaBICHUS O 3apOXKACHUU KU3HHU. HaydHble rUmoTe3bl BOSHUKHOBEHHUS
KHU3HU Ha 3emiie: abHoreHe3 U MaHcrnepMus. XuMudeckast HBOIOIUS. AOMOTeHHBIN CHUHTE3 Op-
FaHMYECKHUX BEILECTB M3 HEOPraHWYECKUX. JKCIIEPUMEHTAIBHOE MOATBEPKICHUE XUMHUYECKON
sBostoMy. HavanbHble stanbl 6uonorudecko spomonuu. I'unoreza PHK-mupa. ®opmuposa-
HUE MEMOpaHHBIX CTPYKTYp U BO3HUKHOBEHHUE NPOTOKJIETKU. [lepBble KIETKH U UX 3BOJIOLUS.
DopMUpPOBaHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.

Pa3Butue xn3HM Ha 3emie 1o spaM u nepuonaM. Karapxei. Apxelickas U NpOTEPO30M-
ckas apbl. [laneo3oiickas spa u e€ mepuopl: KeMOPUNHCKHNA, OPIOBUKCKHM, CHIIYpUNHCKUMN, Jie-
BOHCKH, KAMEHHOYTOJIbHBIN, TEPMCKUH.

Me3so30iicKas opa 1 €€ IepUuoAbl: TPHACOBBIN, FOPCKUH, MEJIIOBOM.

KaitHo3oiickas spa 1 €€ nepuobl: MajJeoreHOBbIi, HEOT€HOBBIM, AHTPOIOTEHOBBIH.

XapakTepucTUKa KIMMaTa MU TIeOJIOTMYECKUX MponeccoB. OCHOBHBIE 3Tallbl HBOJIIOLUN
pPacTUTEIBHOTO U >KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHHi U kuBOTHBIX. [losiBineHue, pac-
LIBET ¥ BBIMUPAaHHUE IPYII )KUBBIX OPraHU3MOB.

CucremMa opraHM4ecKoOro Mupa Kak OTpa’keHue HBOJOLHUU. OCHOBHBIE CUCTEMATHUECKUE
TPyl OPTaHU3MOB.

OBOJIIOIMS YeJIOBEKA. AHTPONOJIOTHS KaK Hayka. Pa3BUTHE MpencTaBIeHUN O MPOUCXOXK-
JIEHUM 4esioBeKa. MeTo1pl n3ydeHus: anTpornorene3a. CXoACcTBa U pa3ianyns YeloBeKa U KUBOT-
HbIX. CUCTEMATUUYECKOE MTOJIOKEHHUE YEIIOBEKA.

JBuxymue cuibl (pakTopsl) aHTpornoreHe3a. HacneacTBeHHass W3MEHUMBOCTh U €CTe-
CTBeHHBI 0TOOp. OOIIEeCTBeHHBIH 00pa3 >KU3HU, M3TOTOBJIICHUE OPYIWUN TPYJa, MBIIIJICHUE,
peub.

OcHOBHBIE CTaAMM U BETBU 3BOJIIOIMM YEJIOBEKA: aBCTPAJIONUTEKH, YenoBek ymensiid, Ye-
JIOBEK MPAMOXOAIINM, YemoBek HeanaepTanbckui, YenoBek pazyMubiil. Haxoaku nckonaeMbIx



OCTaTKOB, BpeMsl CYIIECTBOBaHUS, 00JIaCTh pacHpOCTpaHEHUs, 00BEM TOJIOBHOTO MO3Tra, o0pa3
KU3HU, OPYIUSL.

UYenoseueckre packl. OCHOBHBIE OOJbBININME pachl: €BpOTEOUHAs (eBpa3HiicKasi), HETpo-
aBcTpajionsiHas (3KBaTopuaibHas), MOHTOJIOUMAHAS (a3MaTCKO-aMepHuKaHcKasi). UepTsl mpucmo-
COOJICHHOCTH IPECTaBUTENICH YeIOBEUYECKUX pac K YCIOBHUSAM CyIEeCTBOBaHUs. EnquHCTBO yeno-
BeuecKux pac. Kpuruka pacusma.

JdemoHcTpaumuu:

[TopTpetsi: @. Penu, JI. ITactep, A. U. Onapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabmune! u cxembl: «Bo3nukHoBenue CollHEUHON cUCTeMbl», «Pa3BUTHE OpraHMYECKOro
mupay, «PactutenbHas kierkay, «XKuBotHas kietka», «lIpokapuoruueckas kierka», «CoBpe-
MEHHAasl CUCTEMA OPraHUYeCcKOro Mupa», «CpaBHEHHE aHATOMMUYECKUX YEPT CTPOCHHUS YEIOBEKa
U 4eJIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJIeOHTONOTHYECKUX HAXOOK MPEAKOB CO-
BPEMEHHOI'0 4elloBeKay, «JIpeBHelimmue moan», «pesHue moan», «llepBbie coBpeMEHHBIE JIt0-
Iy, «YemoBedecKkue pacoi».

O6opynoBanue: Myispku «lIpoucxoxaenue udeaoBeka» (OIOCTbI aBCTPAIONMTEKA, MUTE-
KaHTpOIla, HeaHJAepTallblla, KPOMAHbOHIIA), CJICNKH WM U300paKeHUs! KaMEHHBIX OpYAHi mep-
BOOBITHOTO 4eNIOBeKa (KaMHU-YOIIEphl, pyOuia, ckpebia), reOXpoHOIOrHYecKas Tadiuia, Koi-
nekuus «PopMbl COXPAaHHOCTH UCKOMAEMBIX )KUBOTHBIX U PACTCHUI».

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

[TpakTiueckast padota Ne 1. «M3yueHHne UCKOMAEMBIX OCTATKOB PACTEHUI U KUBOTHBIX B
KOJUICKLUAX».

OKcKypeusi «IBONIOIUS OPraHUYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAay4YHBIM WM
KpaeBeIUECKU My3eil).

Tema 3. OpranusmMsl U OKpYyKaloIas cpeaa.

DKOJIOTHS KaK HayKa. 3a/1aud U pa3Aelibl 3KOJIOrMU. MeToAbl SKOJOTUYECKUX UCCIEeI0Ba-
HUH. DKOJIOTMYECKOe MUPOBO33PEHHE COBPEMEHHOTO UeIOBEKa.

Cpenpl oOWTaHHMS OPraHW3MOB: BOJIHAs, HA3€MHO-BO3IYIIHAs, MOYBEHHAs, BHYTPUOpTa-
HU3MEHHAs.

Oxonoruveckue ¢akrtopbl. Knaccudukarnus skonorumueckux (pakTopoB: abHOTHUECKHE,
OMOTHYECKUE U aHTPOIIOreHHbIe. JlelicTBHE IKOJIOTHUECKUX (PaKTOPOB HA OPraHU3MBI.

AbGuotnueckue QakTophl: CBET, TEMIIEpaTypa, BIaxXHOCTh. DotonepuoaunsM. [Ipucnocood-
JICHUS] OPraHU3MOB K JeHCTBHIO abnoTHYecKux (akTopoB. buomorndeckue puTMbl.

buotnueckue dakropbl. Buabl OHOTHYECKUX B3aUMOJICHCTBUN: KOHKYPEHIIHSI, XUIITHUYE-
CTBO, cUMOMO03 U ero ¢opmsl. [lapasutusMm, koonepauus, MyTyain3M, KOMMEHCATU3M (KBapTH-
PAHCTBO, HAXJICOHUYECTBO). AMEHCAIU3M, HEUTpaau3M. 3HadyeHHE OMOTHYECKUX B3aUMOJICH-
CTBUH JJIsl CYyIIIECTBOBAHUSI OPTAaHU3MOB B IIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTEPUCTUKU MONyasiuuu. OCHOBHbIE MOKA3aTENM MOIMYJISILIUU: YUC-
JIEHHOCTb, MJIOTHOCTb, POXKJIAEMOCTh, CMEPTHOCTb, MPUPOCT, MUrpaus. JluHaMuKa YUCIEHHO-
CTH TIOMYJISIIAU U €€ PEeTYIISITHSI.

JdemoHcTpaumuu:

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

Tabmumpl u cxemsl: kapta «[Ipupoausie 3081 3emuny, «Cpeapl 0OUTaHUS OPraHU3MOB),
«Dotonepuoguzmy», «[lomynsauuny, «3aKOHOMEPHOCTH POCTAa YHUCICHHOCTH MOMYJISIUU UHPY-
30puH-Typenbkny, «[IuieBsie menmy.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:



JlaGopaTtopHnas pa6ota Ne 3. «Mopdonorunueckre 0cCOOEHHOCTH PACTCHUI U3 pa3HBIX MECT
oOUTaAHUSY.

JlaboparopHas pabota Ne 4. «BiusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktuueckas padota Ne 2. «IToacuéT MIOTHOCTH MOMYJISAIMA PA3HBIX BUIOB PACTCHUI.

Tema 4. Coo0miecTBa U 3KOJIOTHYECKHE CHCTEMBbI.

Coo011ecTBo opranu3MoB — OuoreHo3. CTpyKTyphl OMOIICHO3a: BUAOBAs, POCTPAHCTBECH-
Hasi, Tpopuueckas (nuuieBas). Bunsl-nomuHanTel. CBs3M B OHOIIEHO3E.

Dkojnoruyeckre cucreMbl (3kocuctemsbl). [lonste 00 3KkocucTeMe U OHMOreOlEHO3E.
OYHKIMOHATbHbIE KOMIIOHEHTHI SKOCUCTEMBI: MPOJYLIEHThI, KOHCYMEHTHI, peayleHTsl. Kpyro-
BOPOT BEIIECTB U MOTOK SHEPTUH B 3KocucTeMe. Tpodpuueckre (MUIIEBbIE) YPOBHH SKOCHCTEMBI.
[Tumessie nienu 1 cetr. OCHOBHBIE MMOKA3aTeNN SKOCHCTEMBI: Onomacca, MpOAYKIHs. DKOIOTH-
YecKue MUPaMUIbl: MPOTYKIINH, YUCICHHOCTH, Onomacchl. CBOICTBA 3KOCUCTEM: YCTOWYMBOCTb,
camoperysnusi, pazsutue. CyKieccus.

[TpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOTO MIJIM HIMPOKO-
JIMCTBEHHOI'O JIeca.

AHTpPOIIOTEHHBIE SKOCUCTEMBbI. ATPOIKOCUCTEMBI. YPpOOIKOCUCTEMBI. buonornyeckoe u
XO03SUCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopasnoobpasue kak ¢aktop ycroiuuBocTd sKocucTteM. CoxpaHeHHEe OHOIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

VYuenne B. U. Bepuaackoro o 6uocdepe. ['panuiisl, coctaB u cTpykrypa 6uochepst. Ku-
BO€ BemiecTBO U ero pynkmuu. OcobeHHOCTH Ouocdepsl Kak riao0anbHON 3kocucTembl. Ha-
MHYECKOE paBHOBECHE U oOpaTHas CBsI3b B Onocdepe.

KpyroBopoThl BemecTB U OMOT€OXUMHUYECKHE ITUKIIBI JIeMEHTOB (yriaepoja, a3ora). 30-
HaJIbHOCTB Ouocdepsl. OCHOBHbIE OMOMBI CYIIH.

YenoseuecTBo B Onochepe 3emian. AHTpPOIOreHHbIe H3MeHEeHHs B Ouocgepe. I'mobanbHble
HKOJIOTMYECKHE TPOOIIEMBI.

CocymiecTBoBaHM€e NpUPOJb] U yeraoBeuecTBa. CoxpaHeHue 6MopazHO00pa3Hsi Kak OCHOBA
ycroifunBoctu Onochepsl. OCHOBA PALlMOHATIBHOIO YIPABICHUS MPUPOIAHBIMU PECYpCaMH U MX
ucnosb3oBaHue. JloCTHKEHHs OMOJIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumuu:

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

Tabmuubl u cxemsl: «llumessie nenu», «buoreHos: cocraB u cTpykTypa», «IIpupoaHsie
coobmiectBay, «llenu nuranusy, «kojoruyeckas nupamunay, «buocdepa u yenoBex», «IKo-
CHUCTEMa HIMPOKOJIMCTBEHHOTO Jiecay, «DKOCHCTEMa XBOWHOTO Jiecay, «buoleHo3 Bomoémay,
«ArporeHo3», «[IpumepHbIe aHTPOTIOTEHHBIE BO3JECHCTBUS HA NMPUPOAY», «BakHeime ucrou-
HUKH 3arpsS3HEHUs BO3JlyXa U TPYHTOBBIX Bo», «IlouBa — BaxkHeHIas cocTaBistomnas ouocde-
pb», «DakTophl Aerpananuu mnousy, «IlapHUKOBEI ddekT», «PaKkTOpbl PaAMOAKTUBHOTO 3a-
rpsizHeHust Onocdeprl», «O0mmas cTpykrypa omocdepsi», «Pacnpoctpanenne Xu3Hu B Ouocde-
pe», «O30HOBBIN dKpaH brochepr», «Kpyrosopot yriepona B 6uochepe», «KpyroBopor azora
B IIPUPOEY.

Ob6opynoBanue: Mozaenb-amuiMkanus «Tunuynele OMOLEHO3BI», repOapuii «PacTuTens-
HbIe co00IIecTBa», Koyutekuu «buonenosy», «Bpenureny BaKHEHIINX CEIbCKOXO03HCTBEHHBIX
KYJIBTYp», TepOapuu U KOJJICKIIMU PACTEHUHN U )KMBOTHBIX, IPUHAJJIECkKAIINE K Pa3HBIM KOJIOTH-
YeCKUM Ipymniam ogHoro Buaa, Kpacnas kuura Poccuiickoii @enepannu, n300paxeHus OXpaHsi-
€MBIX BUOB PACTCHUMN U JKUBOTHBIX.



ITNTAHUPYEMBIE PE3VJIbTATBI OCBOEHM A ITPOT'PAMMBI 110 BUOJIOI'MU HA BA-
30BOM YPOBHE CPEJAHET'O OBIIEI'O OBPA30OBAHUA

Cormacao ®I'OC COOQO, ycTaHaBnuBarOTCs TpeOOBaHMS K pe3yjbTaTaM OCBOCHHUsS 00yd4a-
IOLIUMHUCS MIPOTPAMM CPETHEro 00IIero o0pa3oBaHus: JUYHOCTHBIM, METAIPEIMETHBIM U TpeJi-
METHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B cTpykType TMUHOCTHBIX Pe3yJIbTaTOB OCBOCHUS npeamera «buosorusy BbIACIEHbI clie-
JYIOIIHE COCTABIISIONINE: OCO3HAHUE O0YUYAIONTUMUCS POCCUNCKOM TpakIaHCKON UIACHTHYHOCTH
— TFOTOBHOCTH K CAMOpPa3BUTHUIO, CAMOCTOSITEIbHOCTH M CAMOOIIPEIEIICHUIO, HAINYNE MOTUBALIUU
K OO0y4eHHIO OMONOTHH, IIeJIEHANIPABICHHOE Pa3BUTHE BHYTPEHHHX YOEKICHHH JIMYHOCTU Ha
OCHOBE KJIFOYEBBIX I[EHHOCTEH M MCTOPUYECKUX TPATULUNA PA3BUTUS OMOJIOTHMUYECKOTO 3HAHUS,
TOTOBHOCTb U CIIOCOOHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH NIEATEILHOCTH IICH-
HOCTHO-CMBICIIOBBIMH YCTAaHOBKAMHU, TMPUCYIIUMHU CHCTEME OHOJIOTUYECKOro 00pa3oBaHUS,
HAJIMYUE HKOJIOTMYECKOT0 MPaBOCO3HAHUS, CIOCOOHOCTH CTaBUTh LENH U CTPOUTDH >KU3HEHHBIE
TIJIaHBI.

JlugHOCTHBIE pe3ynbTaThl OCBOCHMS TpeaMmeTa «bHONOorus» JOCTUraloTCs B E€AUHCTBE
yueOHOM M BOCIUTATEIbHON AEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHUHCKUMU
COIIMOKYJIbTYPHBIMU, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIECHHOCTAMM, IPUHATHIMU B
00111ecTBE MpaBUJIaMU ¥ HOPMaMHU TOBEICHUSI M CTIOCOOCTBYIOT IpoOIlecCaM CaMOIO3HaHMsI, Ca-
MOBOCIUTAHUS U CAMOPAa3BUTHS, PA3BUTHSI BHYTPEHHEN MO3UIMU JIMYHOCTH, TATPHUOTHU3MA, YBa-
JKEHHUA K 3aKOHY U MPABOIOPSIKY, YEJIOBEKY TPYJa U CTApIIEMY IMOKOJEHHUIO, B3aUMHOIO YBaXKe-
HUs, OEPEKHOTO OTHOIICHHS] K KYJIbTYPHOMY HACIEAUI0O M TPAAMIIMSIM MHOTOHAIMOHAIBHOTO
Hapopa Poccuiickoit @enepanun, NpUpoae U OKPYKAIOIIEH cpelie.

JlugHOCTHBIE PEe3yabTaThl OCBOCHUS Y4eOHOTro mpeamera «buosiorusy» MOKHBI OTpaxaTh
TOTOBHOCTh M CHOCOOHOCTH OOYHaroluXcsi pyKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3UIUEN JTHUYHOCTH, CHCTEMOU IEHHOCTHBIX OpPHUEHTAIIM, TTO3UTUBHBIX BHYTPEHHUX yOexke-
HUW, COOTBETCTBYIOUIUX TPAJAUIIMOHHBIM IIEHHOCTSAM POCCHUMCKOTO OOIECTBa, pacCIIUpEHUE
JKU3HEHHOTO OIBbITa U OMbITA ACSITEIHPHOCTH B MPOLIECCE pealli3allid OCHOBHBIX HAIpaBIICHUN
BOCITUTATEIbHOMN ESATEIbHOCTH, B TOM YHCIIE B YaCTH:

1) rpaIaHCKOTr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOW TMO3ZHUIIMH OOYyJaOIIEerocsi KaK aKTHUBHOTO M OTBET-
CTBEHHOTO YJICHa POCCUHCKOTO OOIIIECTBA;

OCO3HAaHHE CBOMX KOHCTUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, YBa)K€HHE 3aKOHA U MPaBO-
MOpsI/IKa;

TOTOBHOCTh K COBMECTHON TBOPYECKOW JEATEIHHOCTH MPHU CO3AAHUH YICOHBIX MPOEKTOB,
pelIeHNH y4eOHBIX U TTO3HABATEIBHBIX 3a/1a4, BEITIOJHEHUH OMOJIOTHYECKUX SKCIIEPHUMEHTOB;

CIIOCOOHOCTh OMPEENATh COOCTBEHHYIO MO3HIIMIO MO OTHOIIEHHUIO K SIBICHUSM COBpE-
MEHHOH JKHU3HU U OOBICHATEH €€;

YMEHUE YYHUTHIBATh B CBOUX JICHUCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aMMOICH-
CTBUS JIIOJIEH C pa3HBIMU yOEKICHUAMHU, KYIbTYPHBIMU LIEHHOCTSMHU U COI[HAJIBHBIM TOJI0KEHU-
eM;



TOTOBHOCTb K COTPYAHHYECTBY B IIPOIIECCE COBMECTHOTO BBINMOIHEHUS YU€OHBIX, TO3HABA-
TEJBHBIX U UCCIIE0BATEIIbCKUX 33J1a4, YBAKUTEIHLHOTO OTHOIICHHUS] K MHEHUIO ONIIIOHEHTOB IPU
00CYXJIEHUU CIIOPHBIX BOMIPOCOB OMOJIOTHUECKOTO COCPIKAHUS;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NIEATEIBHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPKTAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH nepen PoanHoM, ropaoctu 3a CBOW Kpail, cBoro Po-
JUHY, CBOM S3BIK U KYJIbTYDY, IPOIILJIOE U HACTOAIIEe MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIIEHHE K MIPUPOJIHOMY HACJIEIUIO U MaMSATHUKAM MPUPOAbI, JOCTUKECHH-
aMm Poccun B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/E;

CIIOCOOHOCTh OIICHMBATHh BKJIAJ POCCHICKUX YYEHBIX B CTAHOBIICHHUE W Pa3BUTHE OHOJIO-
TUH, IOHUMaHUsI 3HaU€HUsl OMOJIOTHH B IMO3HAHUHU 3aKOHOB MPUPOIbBI, B )KU3HH YEJIOBEKA U CO-
BPEMEHHOT'0 O0IIIeCTBA;

uaenHas yoexx1€HHOCTh, TOTOBHOCTh K CITY>KEHHIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHHE AYXOBHBIX LIEGHHOCTEH POCCUICKOT0 HApOIa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYAIUI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOIIIEHHE K CBOMM POJIUTENISIM, CO3/IaHUI0 CEMbH Ha OCHOBE OCO3HAHHO-
0 IPUHATHS [IEHHOCTEW CEMENHOMN )KU3HU B COOTBETCTBHUU C TpaAULUSIMU HapoaoB Poccuu;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIOYAs dCTETUKY ObITA, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUI;

MOHUMAaHNE YMOITMOHAILHOT'O BO3ICUCTBUS KUBOM MPUPO/IBI U €€ IICHHOCTH;

TOTOBHOCTh K CAMOBBIPAYKEHUIO B Pa3HbIX BUAAX UCKYCCTBA, CTPEMJICHUE MPOSIBIATH Kaue-
CTBa TBOPYECKOM JINYHOCTH;

5) ¢pusznueckoro Bocnuranus, GopMHUpPoOBaHHUS KYJIbTYPbI 3[I0POBbSI H SMOIMOHAIb-
HOro 0/1aronoJIy4us:

MOHMMAaHWE U peann3alys 3J0pOBOro U 06e30macHoro oopasa *u3HU (3A0pOBOE MUTAHUE,
COOIOZICHNE TUTUEHHUYECKHUX TMPaBWJI U HOPM, COAIaHCHPOBAHHBIN PEKUM 3aHITHH M OTIbIXA,
peryispHas ¢puznueckasi akTUBHOCTD), 0€pPEXHOT0, OTBETCTBEHHOT'O M KOMIIETEHTHOTO OTHOIIIE-
HUS K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBbIO;

MOHMMAaHNE [IEHHOCTH TPaBIJI HHIUBUYaTbHOTO M KOJUIEKTUBHOTO O€30MacHOTO MOBe/Ie-
HUS B CUTYallUsIX, YIPOXKAIOIIKX 3J0POBbIO U KM3HU JIIOJEH;

OCO3HAHHWE TOCJIEICTBHN M HEMPHUSATHS BPEIHBIX MPUBBIYEK (YIMOTPEOJICHHS ATKOTOJS,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPY/Yy, OCO3HAHHE [[EHHOCTH MacTepCTBa, TPY10JIt00ue;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbHON HAIIPABICHHOCTH,
CIIOCOOHOCTh WMHHUIMHUPOBAThH, IJIAHHUPOBATh W CAMOCTOSTEIBHO BBIMOJHATH TAKYyIO JACSTElNb-
HOCTB;

WHTEpEC K pa3imuyHbiM chepam mpodhecCHOHATBHOW AEATeIbHOCTH, YMEHHE COBEPIIATh
OCO3HAHHBIN BEIOOP OymyIieit mpodeccuu u peaaTn30BbhIBaTh COOCTBEHHBIEC )KM3HEHHBIC TUIAHBI;



TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO U CaMOOOPA30BaHMUIO HA MPOTSHKCHUH BCEH
KU3HU;

7) 3K0JIOTHYEeCKOTr0 BOCTIUTAHUSA:

9KOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOUHUKY JKU3HHU Ha 3emie,
OCHOBE €€ CYIIECTBOBaHHS;

MOBBIIICHUE YPOBHS SKOJIOTHYECKON KYJIbTYpPbl: TPUOOPETEHUE OIbITa IJIAHUPOBAHUS T10-
CTYNKOB U OLICHKU WX BO3MOXKHBIX MOCIIEICTBUM JIJIs1 OKPYXKAIOIIEH CPEJIbl;

OCO3HaHHUE T1100aJIHLHOrO XapaKTepa SKOJIOTUYECKUX MPOoOJIeM U MyTel UX pelieHus;

CIIOCOOHOCTH UCHOJBb30BaTh MpUOOpETaeMble MPU W3YUCHUHU OMOJIOTUU 3HAHUS U YMEHUS
IPH PEIIeHUU TPOOTEM, CBS3aHHBIX C PANMOHAIBHBIM MPHUPOAOIOIE30BaHNEM (COOII0ICHUE
MpaBWJI MOBEICHUSI B IMPHUPOJIC, HANPABJICHHBIX HAa COXPAHEHHE PABHOBECHUSI B JKOCHUCTEMAX,
OXpaHy BUOB, IKOCHCTEM, Orochepsl);

AKTHUBHOE HEINpUATUE JEHCTBHUM, NPUHOCAILIMX BpEN OKPYKAOUIEH NPUPOIHON cpene,
YMEHHE MMPOTHO3UPOBATH HEOJIArONPHUSATHBIC YKOJIOTHUECKUE TMOCISACTBHUS MPEIITPUHUMAESMBIX
JICMCTBUN U NPENOTBPALLATh UX;

HaJIM4KMe Pa3BUTOTO SKOJIOTMYECKOTO MBIIUICHHUS, 3KOJIOTMYECKON KYJIbTYpPbl, ONBITA J€5-
TEJIBHOCTH HKOJIOTMYECKON HAIpaBICHHOCTH, YMEHHUS PYKOBOACTBOBAThCS UMM B [103HABATEIIb-
HOW, KOMMYHUKATUBHON U COLMAIILHOM MPAKTUKE, TOTOBHOCTH K YYACTHUIO B MPAKTUYECKOMN Jes-
TEIBLHOCTH IKOJIOTMYECKON HAMPABICHHOCTH;

8) HeHHOCTH HAYYHOIr0 MO3HAHHUA:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BH-
THS. HAYKH ¥ OOIIECTBEHHOW MPAKTUKU, OCHOBAHHOTO Ha JHAJIOTE KYJIBTYpP, CIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUPE;

COBEPILEHCTBOBAHUE S3bIKOBOM M UNTATEIBCKON KYJIBTYPbI KaK CpPEJICTBA B3AUMOIECHCTBUS
MEXIY JI0JIbMU U NTO3HAHUS MUDPA;

MOHUMaHue CrieuPUKU OMOJIOTUH KaK HAayKH, OCO3HaHUs € pojiu B (JOPMUPOBAHUU pa-
[IMOHAIBHOTO HAYYHOTO MBIIIUICHUS], CO3JaHUH IIEJIOCTHOTO MPEACTABICHUS 00 OKpYKaroIiem
MHUpPE KaK O €MHCTBE MPHUPOJIbI, YeIOBEKa M OOIIECTBa, B MO3HAHUH MPUPOTHBIX 3aKOHOMEPHO-
CTeH U peneHnu MpoodiieM COXpaHeHHUs TPUPOTHOTO PABHOBECHS;

yOXKIEHHOCTh B 3HAYUMOCTH OWOJIOTHU I COBPEMEHHOMW ITUBUIIU3AIMH: OOCCTICUCHUS
HOBOTO YpPOBHS Pa3BUTHSI MEIUIIMHBI, CO3/IaHUE TMEPCIEKTHUBHBIX OMOTEXHOJIOTHH, CIOCOOHBIX
peliaTh pecypcHble MpoOIeMbl Pa3BUTHS YEJIOBEUECTBA, MMOMCKA MyTel BBIXOAA U3 TI00ATBHBIX
HKOJIOTMUYECKUX TIPOOJIeM U o0ecTieueHus nepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAITUOHATILHOMY
WCITOJI30BAHUIO MIPUPOTHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B TOJIYYCHUH OMOJIOTMUECKUX 3HAHWUU B IEJSAX TOBBIIIEHUS OOIICH
KYJIBTYpPBI, €CTeCTBEHHO-HAY4YHON TPaMOTHOCTH, KaK COCTaBHOW YacTW (YyHKIIMOHAIBHOW Trpa-
MOTHOCTH 00yYaromuxcs, GopMUpyeMoii IpH U3yuyeHUN OUOJIOTHH;

MOHUMaHWE CYITHOCTH METOJIOB TIO3HAHUS, UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKax, CIIO-
COOHOCTH HCTIONL30BaTh MOJIydaeMbI€ 3HAHUS IS aHAIM3a W OOBSCHEHUS SIBIICHUU OKpYKaro-
[IETO MHPa U MPOUCXOJSAIINX B HEM U3MEHEHUH, yMEHHUE JieNilaTh 000CHOBAHHbBIE 3aKIIIOUEHUS Ha
OCHOBE Hay4YHBIX ()aKTOB M UMEIOIIMXCSI TAHHBIX C [IEJIbI0 TOMyYEHUs JOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTh CaMOCTOSITEIPHO MCIOJIB30BaTh OMOJIOTHYECKUE 3HAHUS JIJIST PEIICHHS TIPO-
0JieM B peasbHBIX )KU3HEHHBIX CUTYAlLIHSIX;

OCO3HAHUE IIEHHOCTH HAy4YHOW JEeATEIbHOCTH, TOTOBHOCTb OCYLIECTBISTH MPOCKTHYIO U
MCCJIEI0BATENBCKYIO ICSITENbHOCTh UHIUBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTb M CITOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUIO U CaMOOOpPa30BaHUIO, K aK-
TUBHOMY IOJYYCHUIO HOBBIX 3HAHUH 110 6HOJIOFI/II/I B COOTBETCTBUHN C KU3HCHHBIMU HOTpe6HO-
CTsAMU.

METAINIPEIMETHBIE PE3YJIbTATBI

MertamnpenMeTHbIe pe3ylbTaThl OCBOCHHUS yueOHOro mpeamera «buomorus» BKIIOYAIOT:
3HaYMMBbIe JUIsI (POPMHUPOBAHUS MHPOBO33PEHHUS OOYYAIOMUXCS MEXKIUCHUILIMHAPHBIE (MEX-
IpeIMETHbIE) OOLIeHayuHble MOHATHS, OTPAXKaroIlKe LEJIOCTHOCTh HAyYHOM KapTHHBI MUpa U
cneun(uKy METOAOB MO3HAHMS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELECTBO, YHEPIrus,
SIBJICHHE, MPOLIECC, CUCTEMa, HAyYHbIH (DaKT, MPUHLIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEO-
pus, ucciaeaoBaHue, HaOII0EHUE, U3MEPEHUE, SKCIIEPUMEHT U JPYTUX), YHUBEpCalIbHbIE yueo-
Hble JeWcTBUS (TMO3HABaTEIbHbIE, KOMMYHUKATUBHBIC, PErYJIATUBHBIE), obecneunBaroniie Gop-
MHUpOBaHHE (PYHKIIMOHAIBHOW IPaMOTHOCTU M COLMAIIBHOM KOMIETEHLMHU O0yJaroluxcs, Cro-
COOHOCTH 00YYArOIINXCS MCIIOJIB30BaTh OCBOCHHBIC MEXKIUCIUILTHHAPHBIE, MEPOBO33pEHUECKUE
3HAHMS U YHUBEpCAJIbHbIE YUEOHbIE IEHCTBUS B IO3HABATEIbHOM U COLIMATILHOM MTPaKTHKE.

MeranpeameTHble pe3yabTaTbl OCBOCHMs MPOrpaMMbl CpeIHEro oOIero oOpa3oBaHUS
JIOJKHBI OTPakaTh:

Osgi1aieHHe YHUBEPCAJbHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUSIMMU:

1) 6a3oBbIe JJOrHYECKHUe TeHCTBUS:

CaMOCTOSTENIbHO (hOPMYIUPOBATh U AKTyaJU3UPOBaTh MpoOiieMy, paccMaTpuBaTh €€ Bce-
CTOpPOHHE;

MCIIOJIb30BaTh MPU OCBOEHUU 3HAHUM MPHUEMBI JIOTHYECKOTO MBIIIJICHUS (aHAIU3a, CUHTE-
3a, CpaBHEHMs, KilaccupuKauuu, oOOOUIEHMs), PaCKpbIBaTh CMBICI OHOJOTHYECKHX HMOHSTUN
(BBIIENATH UX XapaKTepHbIE IPU3HAKY, YCTAaHABIMBATD CBSI3U C IPYTUMHU IMOHSATUSAMU);

OIPEACIIATh 1NN IEATENbHOCTH, 3a/1aBasl IapaMeTpbl U KPUTEPUH UX AOCTHXKEHHUS, COOT-
HOCHUTD PE3YJIbTaThl ACSITEIBHOCTH C IOCTABICHHBIMU LIEJISMH;

HCIIOJIb30BaTh OMOJIOTMUYECKUE TOHATUS AJIs OOBSICHEHUS (DAKTOB U SIBJICHUM KUBOM MpH-
POJIBI;

CTPOUTH JIOTUYECKUE pacCyXICHHs (MHIYKTUBHBIE, N€AYKTUBHBIC, IO aHAJIOTHH), BBIIB-
JSTh 3aKOHOMEPHOCTU U MPOTHBOPEUHS B pACCMAaTPUBAEMBIX SIBJICHUAX, (POPMYIMPOBATH BBIBO-
JIbl U 3aKJIFOUEHUS;

PUMEHSTh CXEMHO-MOJIENIbHbIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBs3eH U
OTHOILIEHUH B M3y4aeMBbIX OMOJIOTHYECKUX 00BEKTaX, a TAK)KE MPOTUBOPEUH pa3HOrO poja, BbI-
SIBJICHHBIX B PA3JIMUHBIX HH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3palaThIBaTh IUIaH pELIeHHs TPOOJIEMbl C YUETOM aHalIM3a UMEIOIINXCS MaTepHalIbHbBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LEISM,
OLICHMBATh PUCKU MOCIEACTBUN JEATEIBHOCTH;

KOOPJMHHUPOBATh U BBINOJIHATH PabOTy B YCIOBUSAX PEabHOT0, BUPTYaJbHOTO U KOMOMU-
HUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATHUBHOE MBIIUICHUE NP PEILICHUH )KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCTET0BATEIbCKHE IeHCTBHS:

BJIAJICTh HaBbIKAMHU y4€OHO-MCCIEI0BATENBCKON U MPOEKTHOW NEATENLHOCTH, HaBBIKAMHU
paspelieHus npoodisieM, COCOOHOCThI0 U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOMCKY METO/I0B
peILIeHNs TPAKTUYECKUX 3aja4, IPUMEHEHHUIO Pa3IMUHbIX METOJOB ITO3HAHUS;



UCIIOJIb30BaTh Pa3IMYHbIE BUIBI JIEATEILHOCTH MO MOJYYEHHUIO HOBOTO 3HAHUS, €r0 MH-
TEpPIIpETAK, MPEOOPA30BAHUI0 M TPUMEHEHHUIO B YUEOHBIX CHTYyalUsX, B TOM YHCIE MpPU CO-
3/IaHUH Y4EOHBIX M COIMATBHBIX IPOCKTOB;

(GopMHpOBaTh HAYYHBIA THUIl MBIIUICHHS, BIAJECTh HAYYHOW TEPMHHOJIOTHUEH, KIIOYEBBIMU
HOHATUSAMH U METOAAMU;

CTaBUTh M (OPMYIHUPOBATH COOCTBEHHBIE 33aJaud B OOPa30BaTENbHOU NEATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

BBISIBJIATh IIPUYMHHO-CJIEJICTBEHHBIE CBSI3U U aKTyaJIM3UPOBaTh 3a/a4y, BbIBUTATh TUIIO-
Te3y €€ peleHMs], HAXOAUTh apryMEHThI AJIs J0Ka3aTesIbCTBA CBOUX YTBEPXKIEHUM, 3a/1aBaTh Ma-
pamMeTphl U KPUTEPUN PELLICHUS;

AQHAIN3UPOBATh MOJIYYEHHBIE B XOJI€ PELICHUS 3a/aydl pe3yJIbTaThbl, KpUTUUYECKH OLICHM-
BaTh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLl€HUBATh IPUOOPETEHHBIN OIBIT;

OCYILIECTBJIATh LEJICHAIIPABIICHHBIM MMOUCK NEpeHoca CPEACTB U CIOCOOOB JEWUCTBUSA B
poeCCHOHANIBHYIO CPENY;

YMETh MEPEHOCUTh 3HAHUS B [103HABATEIbHYIO M MIPAKTUYECKYIO OOJIACTH JKU3HEAEATEIb-
HOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBbIIBUTaTh HOBBIE UJIEU, IIPEIaraTh OPUIMHAIbHbIE OJIXO0/bl U PEIIEHUs, CTABUTh IPO-
Os1eMbl ¥ 3a]1a4H, IOIYCKAIOIINE AJIbTEPHATUBHBIC PEILICHHS.

3) pabora ¢ undgopmanmeii:

OpUEHTUPOBATLCS B PA3IUYHBIX MCTOYHMKAaX HMH(OpManuu (TeKcTe yueOHOro mocoOus,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTUYECKUX CIIOBApsSX M CHPABOYHMKAX, KOMIIBIOTEPHBIX
6a3ax naHHBIX, B IHTepHeTe), aHANIM3UpOBaTh MH(POPMAIIUIO PA3IUYHBIX BUAOB U (OpPM Mpea-
CTaBJICHUS, KDUTHYECKH OLICHUBATh €€ JOCTOBEPHOCTh M HENTPOTUBOPEUYNBOCTD;

(bopMyIUpOBATH 3aMPOCHl U MPUMEHSITH Pa3IMYHbIE METO/IBI IPU MOUCKE U 0TOOpE OHOI0-
ru4ecKkoi nHpopMaluu, He0OX0AMMOI /7S BBITTOJIHEHUS YyUeOHBIX 3a7a4;

npuoOpeTaTh ONBIT HCHOJIB30BaHUSA HH(POPMAIMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEPUICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIb30BaHMS PA3JINYHbIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAlbHYIO (POpMY MpEACTaBIECHUS OMOJIOTMYECKON HH-
dbopmariuu (cxeMbl, TpaduKu, AUArpaMMBbl, TaOIHUIbI, PUCYHKH U APYTOE);

UCIIOJIb30BaTh HAYYHBIH S3bIK B KAUECTBE CpesICTBA IpU padoTe ¢ Ouooruueckoi nupop-
Maluen: MpUMEHSITh XUMHUYECKUe, (pU3nuecKkue U MareMaTudeckue 3HaK U CUMBOIIBL, (opMy-
761, a00peBUaTypy, HOMEHKIATYPY, UCIIOIb30BaTh U IPE0OPa30BhIBATh 3HAKOBO-CUMBOJINYECKHE
CpEeICTBA HAIJISIIHOCTH;

BJIaJICTh HABBIKAMU PACIO3HABAHUS U 3aIUTHl MH(OpMaIK, HHpOpMaMoHHOW Oe3omac-
HOCTHU JIMYHOCTH.

Osgi1aieHHe YHUBePCAJIbHBIMH KOMMYHUKATHUBHBIMH el CTBUAIMM:

1) obenne:

OCYILECTBIISATh KOMMYHHKAIIUK BO BcexX cepax *KM3HHM, aKTUBHO y4acTBOBATh B JUAJIOTE
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKa3bIBATh
CYXKICHHS] OTHOCUTENILHO BBINOJHEHUS MpeJiaraeMoi 3a/1auk, YYUThIBaTh HHTEPECHI U COTrjaco-
BAaHHOCTb MO3ULMHA APYrUX YYACTHUKOB JUAJIOTa WU TUCKYCCUN);

pacrio3HaBaTh HeBepOaJIbHBIE CPEJCTBA OOIICHHUS, TOHUMATh 3HAaYCHUE COIMAIBHBIX 3Ha-
KOB, NPEANOCHUIOK BO3HUKHOBEHHSI KOH()JIMKTHBIX CHUTYyalUd, YMETh CMArYaTh KOH(DIUKTHI U
BECTH [1€PErOBOPHI;



BJIQJIETh PA3IMYHBIMU CIIOCOOaMU OOIIEHUS M B3aMMOJCHCTBUS, MOHMMATh HaMepeHUs
JPYruX JIOACH, MPOSIBIATh YBAKHUTEIHHOE OTHOIICHHE K COOCCETHUKY U B KOPPEKTHOH (opme
(bopMyITHpOBaTH CBOU BO3PAKECHUS;

pPa3BEPHYTO W JIOTMYHO M3J1ararb CBOK TOUKY 3pPEHHUS C HCIOJIb30BAHUEM S3BIKOBBIX
CPENCTB.

2) cOBMeCTHAs 1eSITeJIbHOCTh:

NOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUAYAIbHONH pabOTHI IpU
pelieHnr OMOJIOrHYecKol MpobieMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS TPYIIIOBBIX
¢dbopM B3aMMOEHCTBYS NP pelIeHUH yueOHOM 3a/1auH;

BbIOMpaTh TEMATUKy M METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN KayKJI0T'0 4IEHA KOJUIEKTUBA;

MPUHUMATh LEIUM COBMECTHOWU JEATEIbHOCTH, OPraHW30BBIBaTh U KOOPAUHUPOBATH JEH-
CTBHUS MO €€ JTOCTHKEHHUIO: COCTABIATh IUIAH JEHCTBUM, pacCIpenesaTh pOJIM C YYETOM MHEHUH
YYaCTHHKOB, 00CYK/IaTh pe3ybTaThl COBMECTHOU PabOTHI;

OLICHMBATh KayeCTBO CBOETO BKJIAJA U KaXJOI'0 YJaCTHHKA KOMaH/bl B OOLIUI pe3ysbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBbIE IPOEKTHI, OLIEHUBATh HJIEU C MO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOM 3HAYNMOCTH;

OCYILIECTBIISATh O3UTUBHOE CTPATETNYECKOE MMOBEACHUE B PA3IIMYHBIX CUTYalUsIX, IPOSIB-
JSTh TBOPUYECTBO M BOOOpakeHHE, ObITh MHUIIMATUBHBIM.

OBiaieHHe YHHBEPCAJIbHBIMH PeryJsiTHBHBIMHU JAeHCTBHAMM:

1) camoopranu3amnms:

MCIIOJIb30BaTh OMOJOTUYECKIE 3HAHUS JJIs BBISIBJICHUS MPOOJIEM U UX PEIICHUS B )KU3HEH-
HBIX U y4eOHBIX CUTYyalUsX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKMX 3HAHUU LIEIeBbIE M CMBICIIOBBIE YCTAHOBKU B CBOMX
JIEUCTBUAX M TMOCTYNKAaxX MO OTHOIIEHUIO K KMBOW MPHUPOJE, CBOEMY 3I0POBBI0 M 3I0POBBIO
OKpYXKarOIIHX;

CaMOCTOSITENIbHO OCYILECTBIIATh TO3HABATENbHYIO AEATENbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh M (POPMYyIHPOBATH COOCTBEHHBIE 33Jjaul B 00pPa30BATENbHOM JEeSITEIbHOCTH U KU3HEH-
HBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX NMPEATIOYTEHU;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO U TIPOSIBICHUIO IIIMPOKOM PYIUIIMH B Pa3HBIX 00JACTAX
3HAaHUU, TOCTOSITHHO TOBBIIIATH CBOI 00pa30BaTeIbHBIA U KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLICHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTUBBI B 1€ATEIBHOCTD, OLIECHUBATh CO-
OTBETCTBUE PE3YJIbTATOB LIETAM;

BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JEHCTBUN
U MBICITUTENIBHBIX MPOILIECCOB, UX PE3YyJIbTATOB U OCHOBaHHI, UCIOIB30BaTh MPUEMBI pediiekcun
JUISL OLIGHKU CUTYalllH, BHIOOPA BEPHOTO PEIICHMS;

YMETbh OLIEHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATh PELICHNUS 10 UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTBI PYTUX IPU aHAIU3€ PE3YNIbTATOB JIEATEIbHOCTH;



3) npuHATHE Ce0s1 U APYrUX:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIyMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTaTOB JAEATEIbHOCTH;
pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIMH IPYTOro YeIoBeKa.

INNPEJIMETHBIE PE3YJIBTATbBI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMbl COO no 6uonoruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT crieruduueckue 1 yueOHoro npeamera «buosorus» HaydHble 3HAHMsI, YMEHUS U
CHOCOOBI ACHCTBHI 10 OCBOSHHIO, MHTEPIPETAMU U TPEOOPa30BAHUIO 3HAHUN, BUJIBI ACITEIb-
HOCTHU 10 TOJYYEHHIO HOBOT'O 3HAHMS U IPUMEHEHMIO 3HAHUN B Pa3IMYHbIX YYEOHBIX CUTYalu-
X, a TAK)KE B PEAIbHBIX U3HEHHBIX CUTYAIUsX, CBA3aHHBIX ¢ Ouosorueil. B nmporpamme npen-
METHBIE Pe3y/bTaThl IPEJCTABIECHBI 110 FoJ1aM 00y4eHusl.

[IpenmerHbIe pe3ynbTaThl OCBOeHHs ydeOHOro npeamera «buonorus» ¢ 10 knacce nomx-
Hbl OTpaXaTh:

c(OPMHPOBAHHOCTb 3HAHUHN O MECTE U POJIM OMOJIOTUU B CUCTEME HAyYHOI'O 3HAHUS ecTe-
CTBEHHBIX HayK, B (HOPMUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHUHBI MUpA U Hay4-
HOT'O MHUPOBO33pPEHUS, O BKJIAa/I€ POCCUUCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOrOB B pa3BUTHE OMO-
norud, GyHKINOHAIBHON IPaMOTHOCTH YEJIOBEKa /ISl PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHUE pacKpbIBaTh COJEpKaHHE OMOJIOrMYECKMX TEPMHHOB U MOHATUN: )KU3Hb, KIETKA,
OpraHusM, mMerabonn3M (0OOMEH BeIIEeCTB M IpeBpallleHHue SHEPruM), roMeocTas (camoperysis-
1[1s1), YPOBHEBAsI OpPraHM3alMsl KUBBIX CHCTEM, CAMOBOCIPOM3BEAECHUE (PETIPOTYKIUS), HACIIE -
CTBEHHOCTb, U3BMEHYMBOCTb, POCT U Pa3BUTHUE;

YMEHME H3JaraTb OMOJOTHYeCcKre TEOPUH (KJIETOYHAas1, XpOMOCOMHAas, MyTallUOHHasl, 1IeH-
TpajbHas AOrMa MOJIEKYJIsipHOU Ouosorun), 3akonsl (I'. Mennens, T. Moprana, H. 1. Basuiio-
Ba) M y4eHHUs (0 LIEHTPax MHOroo0pa3us U MPOUCXOXKICHHS KyIbTypHBIX pacteHuil H. U. BaBu-
JIOBa), OIIPEAENATh TPAHUIIbl UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHME BJa/IeTh METOJaMH HAay4yHOTO MO3HaHUs B OMOJIOTHMHU: HAOIIOJAEHHE U ONHCAaHUE
KHUBBIX CHUCTEM, MPOLIECCOB U SIBICHUI, OpraHu3aus U NpoBeieHue OMOJIOrMYECKOro 3KCIepH-
MEHTA, BBIABM)KEHHUE THIIOTE3bI, BBIBICHUE 3aBUCUMOCTH MEXKY HUCCIEIyEMBIMU BEIMUYNHAMY,
00BsICHEHHE TOIYYEHHBIX PE3yJIbTaTOB, MCIOJIb30BAaHHBIX HAYUHBIX MOHSITHM, TEOPHIl U 3aKO-
HOB, YMEHHE JIeJIaTh BBIBOJIbI HA OCHOBAHUH MOJYYEHHBIX PE3YyJIbTATOB;

YMEHME BBIICISATh CYHIECTBEHHBIE NPU3HAKU BUPYCOB, KJIETOK NPOKApPUOT U JYKapuoT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOCHHOCTH IMPOIIECCOB: 0OMEHa BEIECTB U
IpeBpalleHys] YHEPruu B KIIeTKe, (OTOCHHTE3a, IUIACTUYECKOrO0 M IHEPreTHUYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, Mel03a, OIJIOIOTBOPEHHS, PA3MHOKEHUSI, WHANBUAYAIBHOTO Pa3BUTHUS
opraHusma (OHTOI€He3);

yMEHUE NPUMEHSATh MOJTy4YE€HHbIE 3HAHUS Ui OOBSCHEHUs OMOJOTMUYECKHX IMPOLECCOB U
SBIICHUH, 1151 IPUHATUS MIPAKTUUYECKUX PELIEHUI B TOBCETHEBHOM KU3HHU C LENIbI0 00ecTieueHust
0€30MacHOCTH CBOETO 3/I0POBbS U 3[J0OPOBBSI OKPYKAIOLIUX JItOJIeH, COOJII0/IEHUSI HOPM TpamMoT-
HOTO TMOBEJICHHS B OKPYXAIOLIEH MPUPOIHON cpeae, MOHUMaHUuEe HEOOXOAMMOCTH HCIOJIb30Ba-
HUSL JIOCTMDKEHUH COBPEMEHHOW OWOJIOTMH M OMOTEXHOJOTHH IS paIliOHATBHOTO IPUPOJIO-
II0JIb30BAHUS;



YMEHHE pelaTh JIeMEHTapHble TeHETHUECKHE 3a7jaud Ha MOHO- U AUTHOPUIHOE CKPELIH-
BaHUE, CICTUICHHOE HACIEIOBaHUE, COCTaBISATh CXEMbl MOHOTHOPUIHOTO CKPEIIMBAHHS IS
MpeICKa3aHus HACTIEIOBAaHUS IPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBINOJIHATH JJAOOpPATOpHbIE U MpaKTHYeCKHe paboThl, COOMIOIATh MpaBUiia MpU
paboTe ¢ yueOHBIM U JIa0OPaTOPHBIM 00OPYI0BAHHUEM;

YMEHHE KPUTHYECKH OIICHUBATh U MHTEPIPETUPOBATH HHPOPMAIINIO OMOIIOTUYECKOTO CO-
JepKaHUsl, BKIIOYAIONIYIO MICEBIOHAYYHBIC 3HAHUS U3 Pa3IMYHBIX NCTOYHHUKOB (CpeicTBa Mac-
coBO MH(pOpMAaLIUK, HAYYHO-TIOMYJISIPHbIE MaTepHalibl), STHYECKUE aCIIEKThl COBPEMEHHBIX HC-
cleIoBaHMi B OMOJIOTUU, MEIULIMHE, ONOTEXHOJIOTUH;

YMEHHE CO37aBaTh COOCTBEHHBIC MMCHMEHHBIC U YCTHBIE COOOIIeHHs, 00001as OHoIorH-
4eCcKyt0 MH(GOPMAIUIO U3 HECKOJILKMX MCTOYHHUKOB, TPAMOTHO HCIIOJIH30BATh MOHATUHHBIA ari-
napaT OMOJIOTHH.

[IpenMeTHbIEC pe3ynbTaThl OCBOCHUS yueOHOro npeamera «buomnorus» ¢ 11 knacce nomx-
HBI OTPaXaTh:

c(hOpPMUPOBAHHOCTH 3HAHUN O MECTE U POJIM OMOJIOTHH B CUCTEME HAYYHOT'O 3HAHUS eCTe-
CTBEHHBIX HayK, B ()OPMHUPOBAHUH COBPEMEHHON €CTeCTBEHHO-HAYYHON KapTUHBI MHpa U Hayd-
HOTO MUPOBO33pPEHUS, O BKJIa/Ie POCCUNUCKHX U 3apyOe HBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHO-
Joruy, QyHKIIMOHAIBHON IPaMOTHOCTH YEIIOBEKA IS PEIICHUS )KH3HECHHBIX 3a/1a4;

YMEHHE PACKPBIBATh COJICPKAHNE OMOJIOTUICCKUX TSPMUHOB U ITOHSITHIA: BHJI, TTOTTYJISIIHS,
reHo(OoH I, IBOIOLMS, OBUKYIIUE CHIIbI ((DaKTOPBI) HBOJIOLMH, MPUCIOCOOIEHHOCTh OPTaHU3-
MOB, BUJI000pa30BaHUe, IKOJOTHUYECKHE (DAKTOPBI, SKOCUCTEMA, MPOIYLIEHThI, KOHCYMEHTBI, pe-
JYIIEHTBI, 1IENU MTUTaHUs, YKOJIOTHYECKas MUpaMuia, OuoreoreHos, ouocdepa;

YMEHHE W3JIaraTh OMOJIOTHYECKHE TCOpUH (dBomonroHHas Teopus Y. JlapBuHa, CHHTETH-
yeckasi TeOpHs DBOJIOILMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apoabiiieBoro cxoactsa K. M. bapa,
YyepeOBaHUA TJIaBHBIX HampaBlieHui u myteit sBomonuu A. H. CeBepiioBa, yuenust o 6nochepe
B. U. Beprajckoro), onpeesiTh TPaHUIIBI KX TIPUMEHUMOCTH K JKUBBIM CHCTEMAaM;

YMEHHE BJIQJIETh METOJaMH HAayYHOTO ITO3HAHUS B OWOJIOTHUHU: HAOIIOJCHWE M OTMCAHHE
JKUBBIX CHUCTEM, MPOLIECCOB U SBIEHUH, OPraHU3allvs U MPOBEACHHE OMOJIOTUYECKOTO IKCIIEPH-
MEHTA, BBIIBM)KEHUE THIIOTE3bI, BHISIBJICHHE 3aBUCIMOCTH MEXKY HCCIEyeMbIMU BEIMUYMHAMU,
00BSICHEHUE TMOYYCHHBIX PE3yJabTaTOB, MUCIOIB30BAHHBIX HAYYHBIX MOHSATHHA, TCOPHUH M 3aKO-
HOB, YMCHHE JISJIaTh BEIBOJIBI HA OCHOBAHHH TOJIYYECHHBIX PE3YyIbTaTOB;

YMEHHE BBIICTIATH CYIIECTBEHHBIE MTPU3HAKUA CTPOCHUS OMOJOTHYECKHX OOBEKTOB: BUJIOB,
MOMYJISIIIAMA, TPOAYIIEHTOB, KOHCYMEHTOB, PEIyIIEHTOB, OMOTEOIIEHO30B U IKOCHCTEM, OCOOEH-
HOCTH TIPOIIECCOB: HACIIEJACTBEHHONW M3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHMS,
MIPUCITIOCOOJICHHOCTH OPTaHW3MOB, JACHCTBHSI SKOJIOTHYECKUX (DAKTOPOB HA OPTaHHU3MBI, IIEPEHO-
ca BEIIECTB M TIOTOKA SHEPTUU B SKOCUCTEMAaX, aHTPOMIOTEHHBIX U3MEHEHUI B SKOCUCTEMAaX CBO-
el MECTHOCTH, KPYrOBOPOTa BEIIECTB 1 OMOT€OXUMHUYECKUX LIUKIIOB B buocdepe;

YMEHHE TIPUMEHSTH IMOJYYCHHBIC 3HAHUS JIJIT OOBSCHEHUS OMOJIOTHYESCKUX IPOIIECCOB U
SIBIICHUH, JIJIS1 IPUHSATHS TPAKTHYCCKUX PEIICHUH B TIOBCETHEBHOM KU3HHU C IEJIBIO 00SCTICUeHUS
0€30MacHOCTH CBOETO 3/I0POBBSI U 3[JOPOBBSI OKPYKAIOMIUX JIFOJIEH, COOIIO/IEHUSI HOPM TPaMoT-
HOTO TIOBEJICHUSI B OKPYXKAIOIIeH MPUPOTHON cpelie, TOHMMaHue HeOOXOTUMOCTH HCIONIb30Ba-
HUS JJOCTHKCHUN COBPEMEHHOUW OMOJIOTHH JIJISl PAIIMOHAIIBHOTO TIPUPOIOTIOIb30BAHNS,

YMEHHE pellaTh 3JeMEeHTapHble OMOIIOrMYecKre 3aa4u, COCTABIATh CXEMBI ITEpeHoca Be-
HIECTB U YHEPTUU B SIKOCUCTEMaX (LM MUTaHU);

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUEe pabOThl, COONIOAATh MpaBHia MPU
paboTe ¢ yueOHBIM U JIa0OPaTOPHBIM 00OPYIOBAHHUEM;



YMEHHE KPUTHYECKU OIICHUBATh U HHTEPIIPETUPOBATh HHPOPMAIIUIO OUOIIOTHIECKOTO CO-
JEpKaHUsl, BKIIOYAIONIYIO IICEBIOHAYYHBIC 3HAHUS U3 PA3JIMYHBIX MCTOYHUKOB (CpeICTBa Mac-
coBOM MH(OpMAINH, HAYIHO-TIOMYJIIPHBIC MAaTEPUAIIBI), pPACCMATPUBAThH TIIO0AIBHBIE YKOJIOTH-
YecKHe MpoOJIEMbI COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO MO3H-
L0}

YMEHHUE CO37aBaTh COOCTBEHHBIC MMCHMEHHBIE U YCTHBIE COOOIIeHNs1, 00001ast 6noaoru-
4eCKyt0 MH(GOPMAIUIO U3 HECKOJILKMX MCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh MOHSATUIHBIN arl-
napaT OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposBbie)
Ne i/ Konrposbnsie IIpakrnyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI
pecypchl
bubmuoreka [{OK
L broorit kak Hayka 2 05 https://m.edsoo.ru/7f41¢c292
2 JKuBbie cucTeMbl U UX OpraHU3aLUs 1 brbmmorexa LIOK
https://m.edsoo.ru/7f41c292
3 XUMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 Bubmmorexa IOK
https://m.edsoo.ru/7f41c292
4 KuzneneaTeIbHOCTD KJIETKH 6 bubmorexa HOK
https://m.edsoo.ru/7f41¢c292
5 Pa3smHOXkeHue 1 HHAMBUAYAIbHOE pa3BUTHE 5 1 bubmmnoreka HOK
OpPraHUu3MOB https://m.edsoo.ru/7f41c292
6 HaciaencTBeHHOCTh U U3MEHUYHUBOCTD 3 15 bub6nmorexa LIOK
OpPraHUu3MOB https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnoreka [JOK
OMOTEXHOJIOTHHI https://m.edsoo.ru/7f41c292
but6mmoreka [IOK
8 Pesepaiioe Bpess 1 https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 0 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI
pecypcbl
bubnuoreka [{OK
1 IBOMOUHOHKA GHONOTHS o 1 https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U Pa3BUTHUE KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 OPraHH3MBL 1 OKpYKaIOWas cpeia > L https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo01ecTBa v SKOJIOTUUECKUE CUCTEMBI 9 https://m.edsoo.ru/7fA1ccT4
bu6nmorexa LIOK
P 2
> CICPBIHOC BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 0 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

bHNOJIOI'us

10 KJIACC
Jara
Koianuectn
Ne H3ydeHust
0 4acoB
E/ Tema ypoka K 0
pa p
60  pabd
Thl | OTBI
1 BuoJIoTUs B CUCTEME HAyK 07.09
5 MeTtoapl no3Hanus xuBoi npuposl. [Ip.p Ne 1 «Mcnonp30Banne pa3inyHbIX METOAOB IIPU U3YUEHUH 05 14.09
OMOJOTHYEeCKHX 00BEKTOBY ' '
3 BHOJIOrHYECKHE CUCTEMBI, IIPOLECCH] M UX M3yUYCHUE 21.09
4 XuUMHUUECKUI cOCTaB KIIETKH. Bosia 1 MUHEpaIbHBIE COJI 28.09
5 Benku. CocTas U CTpoeHHE OEIIKOB 05.10
6 ®epmenTsl. JI. p Ne 1 «M3ydeHne KaTaTUTHIECKON aKTUBHOCTH (DEPMEHTOB (Ha MpUMepe aMuIa3bl WIH 05 12.10
KaTasas3bl)» ' '
VYraeBoasl. JIumumen 19.10
Hyxknennosbie Kuciaorsl. AT® 26.10
9 VcTopus U METObI M3ydeHus KIeTk. KieTounas Teopus 09.11
10  KieTka Kak LEeI0CTHAs KMBas CHCTEMA 16.11
11 Crpoenue sykapuotiudeckoit kinetku. JI. p Ne 2 «3ydyeHne CTpOCHUsI KIIETOK PACTCHUIA, )KUBOTHBIX, 05 2311
rpuboB 1 GaKTepHil MO MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpenapaTax ' '
12 = OOMeH BelecTB WK META0O0IH3M 30.11
13 = ®orocunTes. XeMOCHHTE3 07.12
14 = Dwuepretuueckuil 0OMeH 14.12
15 Kuznennsnii mukn kiaeTku. Jlenenne kietku. Mutos. JI p Ne 3 «HaGmronenne MuTo3a B KJIIETKaX KOHUYUKA 05 21.12
KOpEIIKa JIyKa Ha TOTOBBIX MHUKPOIIPEapaTax» ' '
16 = Buocunres Oenka. Peakuus MaTpUYHOro CHHTE3A 28.12




17 = Tpancasuus — GUOCUHTE3 OenKa 11.01

18 = HekseTounsle (pOPMBI JKU3HH — BUPYCHI 18.01

19  ®opMbl pa3MHOXKEHHUS OPraHU3MOB 25.01

20 = Meiios 01.02

21 OO6pa3zoBanue U pa3BUTHE MOIOBBIX KIeToK. OmnomoTBopenue. JI p Ne 4 «3yueHue CTpoeHHUs MOJOBBIX 05 08.02
KJIETOK Ha FOTOBBIX MUKPOIPENapaTax»

22 = VnpuBuAyanbHOE pa3sBUTHE OPTaHM3MOB 15.02

23 = T'eHeTHMKa — HayKa O HACJIEACTBEHHOCTH U U3MEHYHMBOCTH 22.02

24  3aKOHOMEpPHOCTHU HACJIE/JOBAHUS NPU3HAKOB. MOHOTMOPHIHOE CKPEIMBAHHE 29.02

25 | JluruOpuaHOe CKpemmBaHue. 3aKOH He3aBUCHUMOTO HACIIEOBAaHUS MPU3HAKOB 07.03

26 CuenneHHoe Haclea0Banue npu3HakoB. JI. p Ne 5 «3ydeHue pe3yabTaToB MOHOTHOPHHOTO U JUTH- 05  14.03
OPHMIHOTO CKPEIMBAHUS Y AP030(HIILI HA TOTOBBIX MUKPOIIPENAPATaX)

27  Teneruka nona. HacnenoBaHue IPU3HAKOB, CIEIUIEHHBIX C IOJIOM 21.03

og  V3menumBocTs. Henacnesictsennas n3MeH1MBoCTS. JI puNg 6. I/I?yquI/Ie MOJM(PUKAIUOHHON U3MEHUHBO- 05 04.04

CTH, IOCTPOEHHE BAPHALIMOHHOTIO PSIa U BAPHALIMOHHOM KPHBOID»

29 Hacnencreennas usmenunBocTh. JlaboparopHas padota Ne 7. «AHanu3 MyTanuil y 1po30(uiiel Ha TOTO- 05 11.04
BBIX»

30 T'eHerHKa yenoBeka 18.04

31 O6o6menue:«HacnecTBEHHOCTh U H3MEHYHBOCTE) 25.04

32  Cenekuus Kak HayKa M IIPOIIECC 16.05

33 MeToabl U JOCTUKEHHUS CENEKIUH PACTEHUI M JKUBOTHBIX 23.05

34  BHOTEXHONOIUs KaK OTpacib IPOU3BOICTBA
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11 KJIACC

Jara
KosamnyecTBo yacoB M3y4EHHs
Ne
Tema ypoka
n/m
Kontp IIp
paboTHI pad
DBOJIOIUS U METO/BI €€ H3yUCHUS 01.09
HcTopust pa3BuTHS MpeaCTaBICHUA 00 BOIIOIUN 08.09
3 MHUKPO3BOIIOIUS 15.09
4 [Monynsiust Kak A7IeMEeHTapHas eIUHUIA BUIA U 3BoJroHU. Jlaboparoprast padorta Ne 1 05 2209
«CpaBHEHHE BHJIOB IT0 MOP(OIOTHIECKOMY KPUTEPHIO ' '
JIBoKy1ue cuitbl (3JIeMeHTapHbIe (PAKTOPHI) IBOOLUH 29.09
6 EctectBeHHBII 0TOOpP 1 ero (hOpMBI 06.10
Pe3ynbTaThl 3BOMIONNHN: TPUCTIOCOOTIEHHOCTh OPraHU3MOB U BU1000pa30BaHHUE.
7 JlaGopatopHas pabota Ne 2 «Onucanue npucrnocoOIeHHOCTH OpraHu3Ma U eé 0.5 13.10
OTHOCHTEJIEHOTO XapaKTepa
HanpasneHus 1 myTd MaKpO3BOJIIOLMH 20.10
9 HeoOpaTuMoCTh 3BOJTIONNH 27.10
10 Wcropus xu3Hu Ha 3emiie U METOBI €€ U3yUEHUs 10.11
11 I'unoTe3sl MPOUCXO0KACHUS )KU3HU HA 3eMIe 17.11
12 Pa3BuTHe )xn3HM Ha 3eMIie O ApaM U IEpUOAaM 2411
13 OCHOBHBIE 3TaIlbl 3BOJIIOIUYU PACTUTENBHOTO U )KUBOTHOTO Mupa. [IpakTiueckas padora Ne 1 05 0112
«M3y4yeHne ucKomaeMbIX OCTaTKOB PACTEHUH 1 )KUBOTHBIX B KOJUICKIIHSIX
14 CoBpemeHHasl cucTeMa OpraHuyecKoro Mupa 08.12
15 DBOJIOHS YeJIOBeKa (aHTPOTIOTEHE?) 15.12




16 JBuokyiye cuibl (pakTopbl) aHTPONIOTeHE3a 22.12

17 OCHOBHBIE CTaJIUX BOJIOLIMH YEJIOBEKA 29.12

18 Uenoseueckue packl ¥ MPUPOIHBIC afanTalluu YeJI0OBEKa 12.01

19 PesepBHeIil ypok. O6001IeHHE 110 TeMe «BO3HUKHOBEHHE U Pa3BUTHUE KU3HU HA 3eMIIC)» 19.01

20 DKOJIOTHS KaK HayKa 26.01

21 Cpenbl 00UTaHHS U 3KOJIOTHYECKHE (DaKTOPHI 02.02
Abuotuueckue pakropsl. Jlaboparopuas padora Ne 3. «Mopdonoruueckre 0cCOOEHHOCTH

22 pacTeHUH U3 pa3HBIX MeCT oOuTaHus». JJaboparoprnas padota Ne 4. «BiustHue cBeTa Ha pocT 0.5 09.02
Y Pa3BUTHUE YCPEHKOB KOJICYCa»

23 buotnyeckue pakTopsl 16.02

24 DKOJIOTHYEeCKHEe XapakTepucTuku nomyssiiun. [Ipakrndeckas padora Ne 2 «[loxcuér miot- 05 0103
HOCTH MOITYJISIUM Pa3HBIX BUJIOB PACTECHUIN»

25 CooO1iecTBa OpraHu3MOB — OHOIIEHO3 15.03

26 DKOJIOTUIECKUE CHUCTEMBI (IKOCHCTEMBI) 22.03

97 OcHOBHBIE TTOKA3aTENN HIKOCUCTEMBI. DKOIOTHYecKre mrupaMuibl. CBOWCTBA IKOCHCTEM. 05.04
Cykueccus

28 [Ipupoanslie 3xocucTEMBI 12.04

29 AHTpPOIIOT€HHBIE YKOCUCTEMBI 19.04

30 brocdepa — rmodanpHas 3kocucTeMa 3eMITH 26.04

31 3aKOHOMEPHOCTH CYIIeCTBOBaHMsI OHoChepbl

32 YenoseuecTBO B Onocdepe 3emin

33 CocymiecTBOBaHHE MTPUPOJIBI M YEITOBEYSCTBA

34 PesepBHelit ypok. O6001eHrne TeMbl «Co00I1IecTBa U IKOJIOTUYECKUE CHCTEMBI»
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

* buonorwus, 10 knacc/ [Taceunuk B.B., Kamenckuii A.A., Pyonos A.M. u npyrue /ITox pex.
[Taceunuka B.B., Aximonepnoe obuiectBo «M3narensctBo «lIpocBenienner»

* buosnorus, 11 knacc/ INaceunuk B.B., Kamenckuii A.A., PyorioB A.M. u apyrue /Ilox pen.
[Taceunuka B.B., Akunonepnoe obmectso «M3narensctBo «lIpocsemmenne»

1. A.K. benses, I''M. [dpmmmui. Yuebuuk «O061mas ouonorus» M.: «IIpocBenienne»

2. Ilonomapesa U.H., Kopaukiosa O.A., Jlommnuna T.E., Mxesckuii I1.B. buonorus:

10 kiacc: YueOHUK 1S ydaniuxcsi o0eo0pa3oBaTeabHbIX YUpexkaeHui: ba3oBsiil ypoBeHb/
ITon

pen. npod. M.H.IToHomapeBoi. — 2-¢ u3a., nepepad. — M.: Benrana-I'pad, 2007.

3. [Tonomapera 1.H., Kopuuknosa O.A., Jlomununa T.E., Mxesckuit [1.B. buonorus:

11 xnacc: YueOHuUK 11 ydamuxcst 001meo0pa3oBaTeNlbHBIX yupekaeHui: ba3oBsblil ypoBeHb/
ITon

pen. npod. M.H.IToHomapeBoi. — 2-¢ u3f., nepepad. — M.: Benrana-I'pad, 2007.

METOAUYECKHUE MATEPHUAJIBI U151 YYUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETU UHTEPHET
http://www.gnpbu.ru/web_resurs/Estestv_nauki_2.htm. ITon6opka nHTEpHET-MaTEPHATIOB
JUISL yYUTeJe OMOIOTHH TI0 pa3HbIM OMOJIOTHYECKUM JUCIUTUTHAM.

http://www.ceti.ur.ru Caiit IleaTpa sKo0rHdeckoro o0ydeHus: u uHdGopManuu.
http://school-collection.edu.ru Exunas kosutexitus nudpoBbIx 00pa30BaTeIbHBIX PECYPCOB.
1CD npunoxenue K yaeOHO-METOAMYECKOMY KOMILIEKCY (6HO0I0rns)

1 Buonorus (anatomust u Gpuznosorus yenoseka). «[IpocsemnieHue

2 buonorus 6-9 k. BOHII «Kupunn u Medoauii».

3 buomnorus. 1C: Penetutop.

4 buonorus B mkoie. Opranu3aius >Ku3HU. DJICKTPOHHBIC YPOKHU U TE€CTHI.
«[Ipocsemenne — MEJIMA», 20051

5 Bununomarepuainsl «O6mas 6uonorus. [uronorusy, 2004 DVD

6 buonorus 9-11 knaccel. JluIakTHYECKU U pa3gaTOYHbIN MaTepuai. «Y YuTeb






