MMHUCTEPCTBO ITPOCBENIEHNS POCCUMCKOM ®EJEPALINN
MuHucTepcTBO 00111€r0 U npodeccuoHaIbHOro oopasoBanus PocToBckoil o0nacTu
VYnupasnenue odpazoBanusi Pocrosa-na-Jlony
MAOY «JIuneit Ne 11»

«Paccmompenoy
Ha 3acenanuu MO
IIporokon Ne 1

«Coznacoeano»
Ha 3acemannu HMC
[Iporokomn Ne 1

«Ymeeporcoeno»
Mupexrop MAOY «JIuueit Nel 1»
[Toratyesa B.O.

or 15.08.2025 ot 28.08.2025 [Tpuxas Ne 544 ot 30.08.2025
ITpencenarens MO [Ipencenarens HMC
bysn P.H. Maiibopona T.A.

PABOYAS ITPOT'PAMMA

(UL 9321613)

BHOJIOI'UA

Yuurtean: Cupopenxo E.B.

Knacc: 11B

KonuvecTBo yacoB, 3a kKoTopoe peanusyercsi pabodas nmporpamma:99 vaca.

(npeomem)

3a roa 1 yeTBepTH | 2 YeTBEPTH | 3 YeTBEPTH | 4 YeTBEPTH Bcero
Bcero 24 24 31 20 99

KonTtposnbHbie 1 1 1 1 4
paboThI

JlaGoparopHbie 2 3 4 1 10
paboThI

[IpakTrueckue 1 - - 2 3
paboTHhI

PocroB-na-/{ony

2025 — 2026 y4eOHbIit roa




HOACHUTEJIBHAA 3AIINCKA

[Iporpamma no yuebnomy npenmery "buonorus" (manee - Onosiorusi) Ha ypoBHE CpeIHEro OOIIero

obOpa3oBaHus pa3zpaborana Ha ocHOBe DenepanpbHOro 3akoHa oT 29.12.2012 Ne 273-D3 «O6 oOpazoBanuu
B Poccwuiickoit @eneparumn», @PI'OC COO, Konnenun npenogaBanus yueoHoro npeamera «buonorus» u
OCHOBHBIX IIOJIO’KEHUH (efepaibHOM paboueil mporpaMmbl BOCIIMTAHHUS.

Pabouas mporpamma no 6mosoruu st 11 «By ximacca cocTaBjieHa HA OCHOBE CIICYIONINX TJOKYMEHTOB:

®enepanpubiii 3akoH oT 29.12.2012 No 273-03 «O06 obpazoBanuu B Poccuiickoit ®denepanum» c
yuéroM u3MeHeHu, BHecEHHbIX [Ipukazom Munnpocsemenus ot 31.07.2020 Ne 304 (B penakuuu oT
23.05.2025 N 114-®3).

Oo6nacrHoii 3akoH «O06 oOpa3zoBanuu B Pocrosckoit o0mactu» ot 14.11.2013 Ne 26-3C (B pempakuuu ot
7.11.2024 Ne 209-3C.

[Ipukaz Munnpocsemenuss «O0 yrBepxknaeHun Ilopsaka opraHumzanuu U OCYIIECTBICHHS
0o0pa3oBaTeNIbHOM  JESITENbHOCTH IO  OCHOBHBIM  00II€0Opa30BaTENbHBIM  IpOrpaMMaM  —
00pa3oBaTeNIbHBIM TIpOrpaMMaM Ha4daJIbHOTO OOIIEer0, OCHOBHOTO OOIIEro W CpeIHero oO0Iiero
obpazoBanus» oT 22.03.2021 Ne 115 (B pemaxiuu [Ipukazo Munnpocsemenust Poccun ot 22.09.2023
Ne731).

[Mpuka3 MunuctepcrBa npocserieanss PO ot 26.06.2025 Ne 495 «O06 yrBep)kacHUH (eaepaTbHOTO
nepeyHsi y4eOHUKOB, JOMYIEHHBIX K MCIOJIb30BAaHUIO IIPU Peau3allii UMEIOIINX roCyAapCTBEHHYIO
aKKpeUTalri0 00pa30BaTENbHBIX MPOTpaMM Ha4YaJlbHOTO OOIEro, OCHOBHOTO OOILEro, CpPeaHero
obuiero o0pa3oBaHUsl OpraHU3alMsSMHU, OCYIIECTBISIOIMIMMU OOpa30BaTEIbHYIO JAEATEIbHOCTh U
YCTaHOBJIEHHUS] MPENIENbHOIO CpOKa HCIOJIB30BAaHUS HCKIIOYEHHBIX Y4eOHHMKOB M Pa3pabOTaHHBIX B
KOMILJIEKTE C HUMHU y4eOHBIX TOCOOHII».

[Tpuka3z MunucrepctBa npocBemenus PO ot 18.07.2024 Ne 499 «O6 yrBepxaeHuu (eneparabHOTO
MIepeyHs AJIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB, JOMYIIEHHBIX K HCIOJIB30BAHUIO NIPU PeaTU3aliu
MMEIOLIUX TOCYJapCTBEHHYIO AaKKpEAWUTAlMI0 O00pa30BaTeNIbHBIX MPOTpaMM HadyajlbHOTO OOIIero,
OCHOBHOTO OOIIIETO, CPETHETO OOIIEro 00pa3oBaHMSI.

IIpukaz MunucrepctBa IlpocBemennss Poccuiickoir @emepammu ot 12.08.2022 Ne732 «00
yTBep:kaeHun ¢eepajbHOr0 rocyJapcTBEHHOr0 00pa30BaTeIbHOr0 CTaHAAPTAa CpPeIHero
00111ero 00pa3oBaHuUD).

[Ipukaz MunnpocBemenuss Poccum ot 18.05.2023 Ne 371 «OO6 yrBepkaeHuu denepaibHOM
00pa3zoBaTeIbHON MPOTPAMMBbI CPeIHero 001ero oopa3oBaHus» ¢ u3MeHeHusMH ot 1 deBpans 2024
r. Ne 62 u 19 mapta 2024 r. Ne 171.

Metonuueckre pexkoMeHganuu «CUcTeMa OIEHKM JOCTHDKEHHUH IUIAHUPYEMBIX MPEIMETHBIX
PE3yIbTaTOB OCBOEHUS yueOHOro mpeamera «buomorus » (2023).

Konnenmus npenonaBanus buonorun B PO (pacnopsbkenue [IpaBurensctBa PO o1 9.04.2016 Ne 637-
p)-

®denepanbHas paboyas mporpaMMa BOCHHMTaHUA AJisi 001Ie00pa3oBaTeIbHbIX OpraHu3anuii (0100peHa
pemienueM (eaepaibHOro yueOHO-METOAMYECKOT0 00beIMHEHUS IO 0011eMy 00pa30BaHUIO, TPOTOKOI
ot 23 uronst 2022 1. Ne 3/22).

[TocranoBiienne I'J1aBHOrO rocynapCTBEHHOro caHuTapHoro Bpada Poccuiickoit ®enepaiuu OT
28.09.2020 r. Ne 28 "OO yrBepkaenun canutapHbix mnpasuin CII 2.4. 3648-20 "CanutapHo-
AMUIEMHUOJIOTUYECKUE TPEOOBAaHUS K OPraHM3aIlsIM BOCIHUTAHHS U OOYYEHHs, OT/IbIXa U O3I0POBICHHS
neteit u monoaexu" (3apeructprupoBad MunncrepctBoM roctunu PO 18.12.2020 Ne 61573).
[TocranoBnenne [71aBHOrO roCyJapCTBEHHOro caHuTapHoro Bpada Poccuiickoir ®enepauuu oOT
28.01.2021 Ne2 «O6 yrBepxaenun CanlluH 1.2.3685-21 «I'urnennueckue HOpMATUBBI U TPEOOBaHUS
K oOecriedeHnto 0e30macHOCTH U (Wiu) O0e3BpeAHOCTH Ul YeloBeka (pakTopoB cpeipl OOUTaHMS» C
n3meHeHusmu ot 30.12.2022.

OcHoBHasi o0Opa3oBarenbHas MporpamMma CpeaHEero o0IIero oOpa3oBaHMsl, YTBEPXKACHHAS MPUKA30M
mupekropa oT 30.08.2025 Ne545.

VYuebnbiii mman MAOY «JIuneit Ne 11» na 2025-2026 yueOHBIH roj, YTBEpKIAEHHBIM MPHUKA30M
mupekropa oT 30.08.2025 Ne545.


https://www.consultant.ru/document/cons_doc_LAW_505819/

o [lonoxenne o padoueit mporpamme MAQOY «Jluteit Ne 11», yrBepxka¢HHOE TPUKA30M JUPEKTOPA OT
22.08.2025 Ned71 .

o Kanengapusriii yaeOnsiii rpapuk MAOY «Jlumeit Ne 11» ra 2025-2026 yueOHbBIN 10, YTBEPKAEHHBII
npukaszom aupekropa ot 23.08.2025 Ne 455.

Peanuzanus JloHCKOro pernoHaqbHOro KoMHoHeHTa (//PK) mpoucXOoOuT B TEUEHUE rojila B TeMax
IIPOrpaMMbl, KOTOPbIE€ 0 COJEPYKAHUIO COOTHOCATCA C peruoHanbHoi Tematuko (10-12% ot obuero
KOJINYECTBA YaCOB).

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O ITIPEJIMETA «bUOJIOTUSA »

VYueOusbiit penmer «buonorus» yriyonéanoro yposus usydenus (10-11 xmaccer) sBisiercs
OJIHUM W3 KOMIIOHEHTOB MNpeAMeTHOM obnactu «EcTecTBeHHO-HayuyHble npeaMeTb. COoryacHo
nonoxxeHusiM @I'OC COO npoduiibHbIe yueOHbIE TPEIMETHI, H3y4aeMble Ha YrilyOJEHHOM YpOBHE,
SIBJISIIOTCS criocoOoM auddepeHimanuu o0ydeHrus Ha ypOBHE CpeaHero oOmiero oOpa3oBaHHs U
MPU3BaHbl 00ECTIeYNTh NMPEEMCTBEHHOCTh MEXy OCHOBHBIM OOIIKM, CPEIHHM OOIIUM, CPEIHUM
npodeccuoHaIbHBIM U BBICIIUM OOpa3oBaHMEeM. B TO ke Bpems KaXIblii M3 3THUX Yy4eOHBIX
MpeIMETOB JOJKEH OBbITh OpUEHTHPOBAH Ha MPHUOPUTETHOE pelIeHHe 00pa30BaTeNbHbBIX,
BOCIIUTATENbHBIX W PAa3BUBAIOLIMX 3a]ad, CBS3aHHBIX C MpodopHeHTanuel oO0ydaroImuxcs u
CTUMYJIMPOBAaHUEM HHTEpeca K KOHKPETHOM 00J1lacTH HAay4yHOTO 3HAHMS, CBSI3aHHOTO ¢ OMOJIOTHEH,
MEIHUIIMHOM, SKOJIOTHEH, TICUXO0JIOTUEN, CIIOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma mo ydeOHOMY mipeamery "buomorus" naér mpeicTtaBieHHE O LETW W 3ajJadax
u3ydeHus ydeOHoro mpenmera «buonorus» Ha yriayOn€HHOM YpOBHE, OompeneisieT o0s3aTenbHOoe
(MHBapMaHTHOE) TMPEAMETHOE COJEp)KAHUE, €ro CTPYKTypUPOBAHME IO pasjeliaM U TeMaMm,
pacnpeziesieHue 1Mo KjiaccaMm, peKOMEH]IyeT MOCIeI0BaTeIbHOCTh U3yUeHusl y4eOHOTO MaTepuaia ¢
y4ETOM MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH Y4eOHOTO MpoIecca, BO3PACTHBIX
ocobeHHOCTel o0yJaromuxcs. B mporpaMme 1o 6uosioruu peaan3oBaH MPUHIIUI TPEEeMCTBEHHOCTH
C wu3ydeHHMeM OHOJIOTMM Ha YpPOBHE OCHOBHOrOo o0miero oOpa3oBaHusi, Onaromaps uemy
MIPOCMATPUBAETCS HAMPABICHHOCTh Ha TOCJIENYIOIIee pa3BUTHE OHOJIOTUYECKUX 3HAHHIA,
OpUEHTHUPOBAHHBIX Ha (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, IKOJOTHYECKOrO
MBIIILJICHHS, TTPEICTaBICHHUM O 3I0pOBOM 00pa3e >KU3HU, Ha BOCIUTaHHE OEPexKHOTO OTHOLIEHUS K
OKpy)Xarollei mpupoAHoN cpene. B mporpamMme mo OMONOTMM TakKe IMOKa3aHbl BO3MOXKHOCTHU
yuebHoro mpenmera «buornorus» B peanusanuu TpeboBanuit ®I'OC COO k miaHUpyeMbIM
JUYHOCTHBIM, METANpPeIMETHBIM U MPEAMETHBIM pe3ylbTaTaM oOydeHus U B (HOpPMHUPOBAHHUU
OCHOBHBIX BHJOB Y4e€OHO-TIO3HABATEIBHOW JEATEILHOCTH OOydaroluxcs IO OCBOEHUIO
coJiepkaHus OMOJOrH4YecKoro oopa3oBaHus Ha YPOBHE CpeHEro o0Iiero oopa3oBaHusl.

YueOusplii mpenmer «buosorus» Ha ypoBHE cpeAaHero ooOmero o0pa3oBaHHs 3aBepIIacT
Oouosnoruueckoe oOpa3oBaHUE B IIKOJE M OPUEHTUPOBAH Ha paCHIMpPEHUE U YriyOJeHHe 3HaHHM



o0yJaromuxcs 0 )KUBOU MPUPOE, OCHOBAX MOJIEKYJISIPHOM M KJIETOYHOUM OHOJIOTHH, SMOPUOIOTHH
1 OMOJIOTHH Pa3BUTHSL, TEHETUKH, CENIEKIIUH, OMOTEXHOJIOTUH, SBOJIFOLMOHHOTO YYCHHUS U SKOJIOTHH.
Nzyuenne yuebnoro npenmera «buonorus» Ha yriayOleHHOM ypOBHE OPHEHTHPOBAHO Ha
MOJITOTOBKY O0YYaIOLINXCS K MOCIEAYIONIEMY IOTy4YeHHIO OMOJIOTHYECKOro 00pa3oBaHus B By3ax
W OpraHu3alnusix CpemHero npodeccrHoHaabHOro oOpazoBaHus. OCHOBY €ro Coaep)KaHHs
COCTaBJIIET CHUCTeMa OWOJIOTMYECKUX 3HAHHA, IOJYYCHHBIX NPU H3YUYECHHH OOY4YaroIUMUCS
COOTBETCTBYIOILIUX CHUCTEMATUYECKUX pa3JesioB OWOJIOTMM HA YpPOBHE OCHOBHOIO OOLIETo
oOpazoBanus, B 10—11 kmaccax 3Tv 3HaHUS TOJTYYalOT pa3BUTHE. Tak, pacCIIUPEHBI U YTITyOJICHBI
OMOJIOTUYECKNE 3HAHHSI O PACTEHUSX, )KUBOTHBIX, TpH0ax, OakTepusix, OpraHu3Me 4eroBeKa, OOImmx
3aKOHOMEPHOCTSIX JKU3HH, JOTOJIHHUTEIBHO BKIIOUYEHBI OMOJIOTHYECKUE CBEICHUS MPHKIAIHOTO U
MTOWCKOBOTO XapaKTepa, KOTOPhIE MOXHO HCIOJIh30BaTh KaK OPHEHTHPHI JUIS TOCIEIYIOUIero
BbIOOpa Mpodeccun. BozMorkHa TakyKe HHTETpamys OMOJIOTHIECKUX 3HAHUN C COOTBETCTBYIOIIUMHU
3HAHHUSIMH, TIOJYYCHHBIMU OOYUYalONUMUCS TIPH W3YYCHUU (U3UKH, XUMUH, Teorpaduu H
MaTeMaTHKH.

CtpykTypa mporpamMmbl 1o ydeOHOMYy mpenmery '"buonorus" oTpaxaeT CHCTEMHO-
YPOBHEBBI W HBOJIOIMUOHHBIA MOIXOABI K H3ydeHUIo Ouojoruu. COrjlacHO WM, H3y4aroTCs
CBOWCTBAa M 3aKOHOMEPHOCTH, XapaKTEPHBIC ISl KHBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aIUH,
HBOJIIOIIMY OPTaHUYECKOr0 MUpa Ha 3eMJjie, COXpaHEHUsI OMOJIOTUYECKOTO Pa3HOOOpasusl MIaHETHI.
Tak, B 10 kiacce u3y4aroTCsi OCHOBBI MOJIEKYJIIPHOM M KIETOYHOW OMOJIOTHMH, SMOpPHOJIOTUU U
OMOJIOTUU Pa3BUTHS, TCHETUKA W CEJCKIMH, OWOTEXHOJOTMH W CHHTETHYECKOW OHOJIOTHH,
AKTYATM3UPYIOTCS 3HAHUS OOYyJaromuxcs 1o OOTaHWKE, 300JIOTMH, AHATOMHH, (PU3NOJIOTHH
yenoBeka. B 11 krjacce M3ydaroTcs HBOJIIOIMOHHOE YYEHHME, OCHOBBI 3KOJIOTMM M YYEHHE O
ounocdepe.

VYueOnpi mpenMer «buosiorus» mpu3BaH 00€CIEUUTh OCBOCHHE OOYYAIOIIMMUCS
OMOJIOTMYECKUX TEOPUN U 3aKOHOB, UJIEH, IPUHILIMIIOB U MPABUJI, JIEKAIIUX B OCHOBE COBPEMEHHOM
€CTECTBEHHO-HAYyYHON KapTUHBI MHpa, 3HAHUW O CTPOEHUH, MHOrooOpasuu M OCOOEHHOCTSIX
KJIETKH, OpraHu3Ma, TMOMyJsSlud, OHOLIEHO3a, OSKOCHUCTEMBbI, O BBIJAIOIMIUXCS HayYHBIX
JOCTHKEHHSX, COBPEMEHHBIX UCCIEIOBAHUSAX B OMOJIOTHH, MPUKIAIHBIX aCIEKTaX OMOJIOTHYECKUX
3HaHMi. [l pasBUTHA U TOAJEp)KaHUS HHTEpeca OOydalolmuxcs K OHOJIOTHH Hapsay co
3HAYUTENIBHBIM 00BEMOM TEOPETUUECKOI0 MaTepualia B COAEpPKaHHHU MPOTpaMMBbl MO OHUOJIOTHH
MPEeyCMOTPEHO 3HAKOMCTBO C HCTOPUEH CTAHOBIEHHS M Pa3BUTUs TOW WM HMHOM oO0nacTu
OMOJIOTHH, BKJIQJOM OTEUECTBEHHBIX U 3apyOeKHBIX YyYEHBIX B pEIICHHE BaKHEHUIIMX
OMOJIOTMYECKUX U SKOJOTHYECKHUX MPoOIeM.

HEJIN U3YYEHUSA YYEBHOTI'O ITIPEJIMETA « BUOJIOI'US»

Lenp u3ydyenus ydeGHOro npenmera «buonorus» Ha yriyOn€HHOM YpOBHE — OBJIAJICHUE
00y4aroIMMUCs 3HaHUSAMH O CTPYKTYPHO-(DYHKIIMOHAIBHOW OpraHU3aluy KUBBIX CUCTEM Pa3HOTO
paHra M TpHOOpeTeHHe YMEHMH HCHOJb30BaTh 3TH 3HAaHUS B (POPMUPOBAHUM MHTEpeca K
onpenenéHHOW 067acTu MpodecCHOHANBHON NIeSITeIbHOCTH, CBSI3aHHOM C OWOJIOTHEH, WM K
BBIOOPY y4eOHOTO 3aBeieHHs ISl TPOJOIKEHHS OMOJIOrMYECKOro 00pa3oBaHMsL.

JlocTikeHue 1enu u3ydeHus ydeOHoro mpeamera «buosorus» Ha yriyOJaEHHOM YpOBHE
o0ecrieunBaeTcsl pelIeHUeM CIeAYIOLUX 3a1ay:

OCBOEHHME O0YJaIOIIMMUCS CUCTEMbI OMOJIOTMYECKUX 3HAHHM: 00 OCHOBHBIX OHOJIOTHYECKUX
TEOpUSAX, KOHLEMIMUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX M IpaBHiaX, COCTaBISAIOLINX
COBPEMEHHYIO €CTECTBEHHO-HAayUHYI0 KAPTHUHY MHpPA; O CTPOEHUH, MHOT000pa3HH U 0COOEHHOCTSX



OMONOTHMYeCKUX CUCTeM (KIIETKa, OpraHW3M, MOMYJISAIHs, BUA, OHOTeoIeHo3, Ouocdepa); o
BbLIAOIIUXCA OTKPBITUAX U COBPCMCHHBIX UCCIICAOBAHUAX B 6I/IOHOFI/II/I;

03HAKOMJICHHE OOYUaIOIIUXCs ¢ METOIaMU MTO3HAHWS )KUBOW TTPUPOJIBI: UCCIIEA0BATEIHCKUMU
METOJaMi OHOJIOTUYECKUX HayK (MOJEKYISIpHOW W KIETOYHOW OWMOJIOTHH, SMOPUOJIOTHH H
6I/IOJIOFI/II/I pasBUTHA, TCHCTHKU U CCJIICKIUHU, 6I/IOTCXHOJIOFI/II/I A CHHTETHYECKOU 6I/IOJIOFI/II/I,
MAJICOHTOJIOTUH, OKOJIOTHH); METOJaMU CaMOCTOSTEIIbHOTO  IMPOBEICHUS  OHOJIOTHICCKUX
uccieoBaHUM B Jabopatopuu U B mpupoje (HaOmoneHHe, H3MEpPEHHE, OJKCIEPUMEHT,
MOJICTTUPOBAHUE);

OBJIaJICHUE OOYYAIONIUMUCS YMEHHUSAMHU: CaMOCTOSITCIbHO HAaXOJWUTh, AHAIM3UPOBATH H
WCII0JIb30BaTh OMOJIOTHMYECKYI0 HWH(OPMAIIHMIO; MOIB30BATHCS OMOJOTHYECKOW TEPMHUHOJIOTHEH H
CHMBOHHKOﬁ; YCTaHaBJIMBATDb CBA3b MCKY Pa3BUTUEM OHMoIOTNH U COOUAJIBHO-3KOHOMUYCCKNMU U
IKOJIOTHYECKHMH TIPOOJIeMaMU YeJIOBEYECTBA; OIEHWBATH TOCICICTBUS CBOCU JIEATEIHHOCTH IO
OTHOIICHHIO K OKpYXKAaMIIeld TMPUPOIHOH Cpelae, COOCTBEHHOMY 370pPOBBIO W  3JI0OPOBBIO
OKPY)KaIOIIUX JIIofied; OOOCHOBBIBaTH M COOMIOAATh MeEpbl MNPOQPHIAKTUKH HHPEKIUOHHBIX
3a00JI€BaHM, TpaBWJia TOBEJIEHUS B TpUpojae U oOecredeHus: Oe30MaCHOCTH COOCTBEHHOM
KU3HCACATCIIBHOCTU B ‘Ipe3BBI‘IaI>'IHBIX CUTyalludX IPUPOJHOTO M TCXHOTCHHOI'O XapaKTepa,
XapaKTepUu30BaTb COBPECMEHHBIC HAYUYHEIC OTKPBLITHA B oOnactu 6I/IOJ'IOFI/II/I;

pa3BUTHE y OOY4YaIOLIMXCS WHTEUIEKTyaJIbHBIX UM TBOPYECKHX CIOCOOHOCTEH B Ipoliecce
3HAKOMCTBa C BbIAAOIHWMUCA OTKPBITUAMHU W COBPEMCHHBIMHW MCCICIOBAHUSIMH B 6I/IO.]'IOFI/II/I,
pelraeMbpIMU €0 TpoOJIeMaMH, METOJIOJIOTHEH OHOJOTHYEeCKOTO WCCIICOBAHMS, IPOBEICHUS
OKCIICPUMCHTAJIBHBIX I/ICCHCJIOBaHHfI, pPeIICHUA OHMOJIOTUYECKUX 3aJaa4, MOJCIINPOBAHUA
OMOJIOTHYECKHX 0OBEKTOB U TPOIIECCOB;

BOCIIUTaHHE y OOy4aroUuxcs IIEHHOCTHOTO OTHOIIEHMsI K XHBOM MPUPOJIE B LIEJIOM M K
OTIENbHBIM €€ oOBeKTaM U  sBJIEHUSAM; (OPMUPOBAHHUE OKOJOTUYECKOM, TE€HETUYECKOi
IrPaMOTHOCTH, OOIIeH KyJIbTypbl NOBEACHUS B MPHUPOJAE; WHTErPallii €CTECTBEHHO-HAayYHBIX
3HAHMIA;

npuoOpereHne OOy4JarOUIUMUCS KOMIIETEHTHOCTH B PallMOHAIBHOM MPHPOIONOIB30BAHUU
(coOnroenue npaBui NOBEACHUS B IIPUPOJIE, OXPaHbl BUAOB, SKOCUCTEM, OHOC(heEpbl), COXpaHEHUU
COOCTBEHHOTO 3/I0POBbS U 3J0POBbSI OKPYKAIOIIUX JroAei (coOnropeHus Mmep NpoduIaKkTUKU
3a0oJsieBaHMi, oOecrieueHue OE30MACHOCTH KU3ZHEACITEIbHOCTH B YpPE3BBIYANHBIX CHUTYalHsIX
MPUPOJHOTO U TEXHOTCHHOI'O XapaKTepa) Ha OCHOBE HCIIOJIb30BaHHUS OMOJOTMYECKUX 3HAHUNA U
YMEHHUH B MOBCEHEBHOM KU3HU;

CO3JaHME YCJIOBUM Uil OCO3HAaHHOTO BbIOOpPAa OOYy4YaIOUMHUCS HMHAWBHIYaIbHOM
00pa3oBaTeNIbHOM  TPAaGKTOPHUM,  CIIOCOOCTBYIOIIEH  MOCIEAylEeMy  MpodhecCHOHATLHOMY
CaMOOIIPEeICIICHHUIO, B COOTBETCTBUU C MHAWBUYaTbHBIMU UHTEPECAMU U MOTPEOHOCTSIMH PETHOHA.

MECTO YYEBHOT O IIPEJMETA « BUOJIOT'USA » B YUYUEBHOM IIJIAHE
OOmree 4mMcnoO 4YacoB, OTBEACHHBIX Ha H3y4eHHE OWOJIOTMHM Ha YIIIYyOJEHHOM YPOBHE
cpenHero obriero oopasoBanus, cocrapiser 204 gaca: B 10 kimacce — 102 yaca (3 yaca B Heziento), B
11 xkmacce — 102 yaca (3 yaca B HEJIENIO).
B 11 xmacce «B» B paMkax opraHm3aiii KOHTPOJS 3a pealu3alueidl MporpaMMel
UCTOJb3YIOTCS CIIEAYIOIINE BUJbl MUCbMEHHBIX padOT: KOHTpoJibHas paboTa (4), nmabopaTtopHble
pabotbI(11), npakTrueckue padoThI(3).

VYuebHas nporpamma paccuutana Ha 102 yaca.
Pabouas nmporpamma no kypcy «buonorus» B 11 knacce «B» coctaBieHa B COOTBETCTBHH €

Y4eOHbIM MJIaHOM, KaJeHJapHbIM y4eOHBIM TpaKOM U paclucaHueM yueOHbIX 3aHsATuil Ha 2025-



2026 yuebHbivi ron 1 peanusyetca 3a 98 yacos. CokpaieHue Ha 4 4yaca OCYyILECTBIICHO 3a CUET
PEe3EepBHBIX YaCOB, IPEAYCMOTPEHHBIX TPOTPaMMOIA.



COJEPKAHUE OBYYEHUA

11 KJIACC

Tema 1. 3apo:kneHue u pasBUTHE IBOJIOLMOHHBIX NPeACTABICHUI B 0M0JI0THHI

OpomoumonHas Teopust Y. apsuna. [Ipeanoceuiky BO3SHUKHOBEHUS JapBUHU3Ma. JKU3HB
U HaydHas JearenpHocTh Y. JlapBuHa.

JBuoxkymue cuiabl 3Boronuu  BugoB no Y. JlapBuHy (BbICOKas HHTEHCUBHOCTH
Pa3MHOXXEHMsSI OPraHuW3MOB, HAcCJIEJCTBEHHAas HM3MEHYMBOCTh, OOphOa 3a CyIIECTBOBAHME,
€CTECTBEHHBIN U UCKYCCTBEHHBII 0TOOD).

Odopmnenue cuarerndyeckoil Teopuu sBostonnu (CTI). HelrpanbHast Teopus 3BOIOLUH.
CoBpeMeHHas BOJIIOIMOHHAS OWoJIoTHsA. 3HAYEHHE HBOJIIOIIMOHHOW TEOopuH B (POPMHUPOBAHUU
€CTECTBEHHO-HAY4YHON KapTHHBI MUDA.

JdeMoHcTpanuu

[Toptpetsr: Apucrorens, K. Jlunnen, XK. b. Jlamapk, 2. K. Cent-Unep, XK. Kiosse, Y.
Hapsun, C. C. YerBepuxos, 1. U. llImansraysen, [Ix. Xonnein, J. K. bemnses.

Tabmuupl u cxembl: «Cucrema xuBoil npupoasl (mo K. Jlunuero)», «JlecTHuna »uBbIX
cymectB (mo Jlamapky)», «MexaHusm (QOpMHPOBAHUS TPHUCIOCOOIECHUN y pACTeHUH |
KUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapuipyra nyremectsus Y. Jlapsuna», «Haxonku Y.
HNapBunay, «®Dopmbel O00prOBI 3a cymiecTBoBaHue», «llopoasl romyoeit», «MuorooOpasue
KYJIbTYpHBIX (popMm KamycThl», «[lopoasl JoOManIHUX >KMBOTHBIX», «CxeMa 00pa3oBaHUs HOBBIX
BuaoB (mo Y. [lapBuny)», «Cxema COOTHOIICHHS IBMIKYIIUX CHJI DBOJIONUN», «OCHOBHBIC
MOJIOKEHUSI CHHTETHYECKON TEOPUH SBOTIOLIIID.

Tema 2. MUKpo3BOIIOIMS U €€ pe3yJabTaThbl

[Monmymnsinust kak s3JeMeHTapHas eAuHuna d3Bomouud. CoBpeMEHHbIE METOJbl OLEHKU
FeHETUYECKOTO pa3HO0Opa3us U CTPYKTYpbI nomyisiuil. U3meHenue reHooHaa MOMyNISIIMH KaK
3JIEMEHTApPHOE SBOJIIOIMOHHOE SBJICHHE. 3aKOH reHeruyeckoro pasHoBecus [Dx. Xapau, B.
Baiin6epra.

DOnemeHTapHble (GakTOpbl (ABWXKYILIUME CHIIbI) HBOJIONMUA. MyTallMOHHBIA MpoLEcC.
KomOunatuBHas u3MeHUMBOCTh. Jlpeildp reHoB — ciydailHble HEHamnpaBiICHHbIE W3MEHEHUs
4acToT ayiened B momymsusax. Oddext ocHoBarens. Ipgexm OymvLiouH020 20pavbluiKa.
CHudicenue ceHemuuecko2o pasHoodpasus: npudunvl u ciredcmeus. Illposenenue s¢hghexma
Opeligha 2eHo8 6 Oonvwux u manvlx nonyrayusx. Murpauun. M3onduus OOMyasSiui:
reorpaduueckas (IpocTpaHCTBEHHAs), Ouoorndyeckas (penpoayKTUBHAS).

EctectBennsiii otOop — HampaBisiouuii ¢axtop sBoitonud. POpMBI €CTECTBEHHOTO
otOopa: IBWXKYIIMHA, CTaOMIM3UPYIOMIHMMA, paspbiBaomuid (qu3pyntuBHbIi). [lomoBoit oTdop.
Bo03HMKHOBEHME U HBOJIIOLUS COLIMATIBHOTO OBEACHUS KUBOTHBIX.

[Ipucnoco6aeHHOCTh OPraHU3MOB KaK pPe3yJabTaT MHUKPOAIBOIIONMU. Bo3HHMKHOBEHUE
npucrnocobaeHuit y opranuzmMoB. Apomopdo3ssl u uanoagantanuu. Ilpumeps npucnocoOnenuit
y OpraHum3MoB: Mopdosnorndyeckue, Qusnonoruyeckue, OHOXMMUYECKHE, IOBEAECHUYECKHUE.
OTHOCHUTENBHOCTH MPUCTIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kputepun u cTpykrypa. BumooOpazoBaHue Kak pe3ylbTaT MHUKPOIBOJIOLUH.
W3onsauuss — kimroueBoit (akrop BumooOpazoBanus. I[lytm u cmocoObl BHI000pa3oBaHus:
ajuionaTpuyeckoe  (reorpauyeckoe), CHUMIATPHUUECKOE (9PKOJIOTUYECKOE), «MTHOBEHHOE»
(monurionan3anus, rudpuau3zanys). JauTeabHOCTh HBOTIOIMOHHBIX IPOIIECCOB.



Mexanu3msbl HOpMUPOBAHHUS OMOJIOTUYECKOTO pa3zHOOOpa3usl.

Ponp »BONIOIMOHHON OMONOTMM B  pa3pabOTKe HAaydHBIX METOJIOB COXPaHEHHS
OouopaszHooOpasus. MUKPOIBONIONKUS U KOIBOJIOIUS TMAPA3UTOB M UX XO035€B. MEXaHHU3MBI
(hopMHUpOBaHHS YCTOWIMBOCTH K aHTUOMOTHKAM U cITOCOOBI OOPHOBI C HEM.

JdeMoHcTpanuu

[optpetsr: C. C. YerBepuxos, O. Maiip.

Tabmuuet u cxembl: «MyTalMOHHAs U3MEHUNBOCTY, «llOMyIsIIMOHHAsT CTPYKTypa BUAAY,
«CxemMa mposiBieHMs 3akoHa Xapau—BaiiHOepra», «/IBHKyliMe CHIJIBI  3BOJIOLMMY,
«OKOJIOTHYECKasT M30JSIIUS TOMYISAIUiA ceBaHCKOW (openm», «['eorpadmdueckass H30ISAIHS
JIMCTBEHHUIbl CUOMPCKOMN M JIMCTBEHHUIIBI JaypcKoit», «[lomynsiroHHbIe BOJHBI YMCIEHHOCTU
XUIMHUKOB M JKepTB», «(Cxema JIeHCTBUSI €CTECTBEHHOro ot1Oopa», «DopMbl OOpbOBI 3a
CYIIECTBOBAHUEY, «MHaycTpraTbHBIN METAHU3M, «Kusble HACKOTIAEMBIEY,
«[lokpoBuTENbCTBEHHAs OKpacka XKHUBOTHBIX», «lIpemynpexnaromas okpacka MKUBOTHBIXY,
«Duznonorudyeckue amantanuny, «IIprucrnocobIeHHOCTs OPraHu3MOB U €€ OTHOCHUTEIBHOCTDY,
«Kputepun Buma», «Bunsl-nBoitHukn», «CTpykTypa Buga B mpupoae», «CrocoObl
BUJI000pa3oBanus», «l'eorpaduueckoe BumooOpazoBaHHE TpPEX  BHUAOB  JIAHJBIIIEH,
«DKO0JIOTUYECKOE BHU000pa3oBaHue BUAOB cHUHHUL, «[lomummounsl pacrenuity, «KamyctHo-
peneyHbI THOPUI.

Ob6opynoBanue: repObapuy pacTeHUN, KOJJIEKIIUHM HACEKOMBIX, Yydesa MTHUIl U 3Beped ¢
pUMepaMy pazIUYHbIX MPHUCIIOCOONICHUH, Uydena NTUIl U 3BEepeil pa3HbIX BHUJIOB, repbdapuu
pacTeHui ONMM3KUX BHIOB, 00Pa30BABIIMXCS PA3TUIHBIMH CTIOCOOAMH.

JladopaTopHas pa6ora «BrIsBIeHNE N3MEHUYUBOCTH Y 0COOCH OJTHOTO BUIAY.

JladopaTtopnas pabora «[IpucmocoOsieHnsi OpraHM3MOB H WX OTHOCHUTEIbHAs
11eTIECO00PA3HOCTHY.

JladopaTopHas pa6ora «CpaBHEHHE BUJIOB IO MOP(OTIOTHUECKOMY KPUTEPHION.

Tema 3. MakposBosouus u eé pe3yJibTaThl

Mertoapl n3ydeHus: Makpo3BoronuHy. [[aneoHTomornuyeckne MeTo1bl U3y4€HHUs! IBOJIFOLU Y.
[Tepexonubie popmbl U GUITOTECHETUYECKUE PSJIBI OPraHU3MOB.

buoreorpadpuueckue Meroapl uszyueHus osBomonuu. CpaBHeHue ¢uopsl U (ayHb
MaTepUKOB 1 OCTpoBOB. broreorpaduueckue odnactu 3emiau. Buabl-sHIEMUKH U PETUKTHI.

DOMOpHUOJIOTMYecKHe U CPaBHUTEIBHO-MOP(HOIOTHUECKHE METO/bl W3YYEHHUS 3BOJIIOLIUU.
['eHeTnyeckue MexaHU3MBbI 3BOJIIOLMM OHTOTE€HE3a M IOSBIEHHUS 3BOJIIOIMOHHBIX HOBILECTB.
['omonoruuHele ¥ aHANOrUYHBIE OpraHbl. PynuMeHTapHble Opraibl U aTaBU3Mbl. MOJIEKYISApHO-
reHeTUYeCKUe, OMOXMMHUYECKME U  MaTeMaTU4YeCKHe METOAbl HM3YyYeHHS  JBOJIIOLIUU.
I'omonoruunsie rerbl. COBpeMEHHBIE METO/IbI IIOCTPOEHUS (PHIIOTEHETUYECKHX JIEPEBHEB.

XPpOMOCOMHBIE MYTALIMK U 3BOJIFOLINS TEHOMOB.

OOmue 3akoHOMepHOCTH  (IpaBwWia) ABOJMOUUU. [lpunyun  cmenvl  yHKYuULL.
HeobpaTtumocTs 3Bomtonnu. AnantuBHas paguaiys. HepaBHOMEpHOCTh TEMIIOB SBOJIOIHH.

JdeMoHcTpanuu

IToptpersr: K. M. bap, A. O. KoBanesckuii, @. Mroep, 3. I'ekkens.

Tabnuupl u cxembl: «PUITOTeHETUYECKUN PSIIT JIOMAAN», «APXEONTEPUKC», «3BEpO3yOble
amepel», «Crerouedansy, «Punnodurer», «CemMeHHble ManopoTHUKWY, «buoreorpaduyeckue
30HBI 3emun», «Jlpelid koHTHHEHTOB», «PenmukThl», «HauanbHble cTaguu >MOPHOHATIBHOTO
pa3BUTUS  MO3BOHOYHBIX JKUBOTHBIX», «['OMOJIOrMYHBIE ¥  AHAJOTUYHBIE  OPraHbI»,
«PyaumeHTB», «ATaBU3MBD», «XpOMOCOMHBIC HAa0OpHI YeloBEKa M IIMMIMaH3e», «l TaBHBIE
HaMpaBJICHUs BOJIOIMNY, «OO0IIHe 3aKOHOMEPHOCTH 3BOJIIOLIUN.



OO6opynoBanue: KOJUICKIMH, TepOapuu, MYJISKH HMCKOIAEMBIX OCTaTKOB OPraHHU3MOB,
MYJISKM TOMOJIOTUYHBIX, aHAJOTMYHBIX, PYAMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLUU
HACEKOMBIX.

Tema 4. IIpoucxoxieHue U pa3BuTHe )KM3HU Ha 3emJie

Hayunbple THMOTE3bl MPOUCXOXKACHUS KU3HH Ha 3emiie. AOHOreHe3 W TaHCIEPMUS.
JloHayuHble TPEICTABJICHUS O 3apOXKACHUU XU3HU (KpealMoHu3M). ['mnoresa HOCTOSHHOIO
camo3apo>KJIeHUs )KU3HU U €€ ornpoBep:keHue onsitamMu @. Penu, JI. Cnamnanuany, JI. IMactepa.
[IpoucxoxxaeHue Ku3HU U acCTPOOUOJIOTUS.

OcHoBHBbIE 3Tanbl HEOpPraHUuecKoi sBostonnu. [lnanerapuas (reojsoruyeckas) 3BOJIOLUS.
XuMmuyeckasi 3BOJIOLMS. AOUOTE€HHBI CHHTE3 OPraHUYECKUX BEIIECTB M3 HEOPraHUYECKUX.
Oneir C. Mumepa u I'. HOpu. OOpazoBanue nonumepoB u3 MoHOMepoB. KoaiepBaTHas
runore3a A. M. Omnapuna, rumote3a nepBuyHoro OynaboHa Jx. XomjgeliHa, TeHeTHYecKas
runore3a I'. Mémnepa. Puboszumbr (T. Yek) u rumotesa «mupa PHK» V. T'mnGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHE TPOTOKIIETKH.

Uctopus 3emnn u wmeroabpl €€ wusydeHus. lckomaemble OpraHMYECKHE OCTaTKH.
I'eoxpononoruss u e€ Meronpl. OTHOcuTeNnbHAasE W aOCOJIOTHAsT  TEOXPOHOJIOTHS.
['eoxpoHonoruyeckast mKasna: 30Hbl, IPbl, MEPHUOIBI, FTOXH.

Havanphbie sTansl oprannyeckoil sBomonuu. [losiBiaeHre M 3BOMIONUS MEPBBIX KIETOK.
Oomronus Metabonusma. Bo3HukHOBeHue mnepBbIX 3KocucTeM. CoBpeMeHHble MHKpPOOHBIE
OMOMIEHKM KaK aHajor mnepBbix Ha 3emiie coobmectB. Crpomaronutsl. I[IpokapuoTsl u
3yKapuOTBHI.

[TpoucxoxaeHue sykapuoT (CUMOMOTEHE3). DBOIIOIMOHHOE IPOUCXOXKJICHHUE BHPYCOB.
[IpoucxoxnaeHue MHOTOKJIETOYHBIX  OPraHUu3MOB. BO3HMKHOBEHHE  OCHOBHBIX  IpyHI
MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE 3Tambl ABOJIIOIUU BBICIIUX pacTeHuid. OcHOBHBIE apoMop(]o3bl paCTCHHIA.
Brixon pactenuii Ha cymy. I[losiBlieHue CHOpPOBBIX pacTEHHl M 3aBOEBAHME WMU CYIIIH.
Cemennble pacteHus. [IporcxoxaeHne IBETKOBBIX PACTEHUI.

OcHOBHBIE 3Tallbl SBOJIONUH XUBOTHOrO Mupa. OCHOBHbIE apoMOp(O3bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBIIGHHE COBPEMEHHBIX TUIIOB. [lepBbie XOpa0BHIC
)UBOTHBIE. JKU3Hb B BOJC. DBOIOIUSA MMO3BOHOYHBIX. [Iponcxoxaenne ambuOuil U penTHIINMA.
[Ipoucxoxnenne miexkonurammux u ntull. [IpuHnoun kimoyeBoro apomopdosa. OcBoeHue
0€CII03BOHOYHBIMH U MTO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

PazButue xu3Hu Ha 3emiie 1O 3paM U MepUuoAaM: apXxeu, MpoTepo30i, Maneo30i, Me3030H,
KaiiHO30HM. OOIas XapaKTepUCTHKa KIMMaTa U TeoJIOTMYecKuX mporeccoB. [losBrenue u
paciBeT XapaKTEpHBIX OPraHU3MOB. YTJIe00pa3oBaHUE: €ro YCJIOBHS M BIMSHHE Ha Ta30BbIN
cocTaB aTMOC(]epHl.

MaccoBble BBIMUPAHHUSI — 3KOJOTMYECKHE KpU3UChl mpouuioro. [lpuunHbl U ciaeacTBus
MaccoBbIX BbIMHpaHuil. COBpEMEHHBIH 3KOJOTHYECKUU KpU3HC, ero ocoOeHHocTu. [Ipobrnema
COXpaHeHHs OMopa3HooOpas3us Ha 3emiie.

CoBpeMeHHas cucTeMa OpraHuyeckoro mupa. [IpuHIMIBL KiIaccu(UKAIMM OPraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

JdeMoHcTpanuu

[Hoptpetsr: @. Peau, JI. Cnannanuanu, JI. Ilactep, U. 1. Meunukos, A. N. Onapun, J[x.
Xonpeitn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmuiet u cxembl: «Cxema ombita @. Penu», «Cxema ombita JI. [lacTepa mo u3ydeHuro
camo3apoxkeHus xu3Hm», «Cxema omnbita C. Munnepa, I'. FOpu», «3rtanel HeopraHu4eckon



sBosoLKM», «l'eoxpoHosiornyeckas mkana», «HadanpHbple 3Tanbl OPraHUYECKOM 3BOJIOLUNY,
«Cxema o00pa3oBaHUsI DYKapuoT NyTEM cuMOHMOreHe3a», «CHucTemMa >KHUBOW MPUPOJIBDY,
«Ctpoenue Bupyca», «Apomopdo3sl pacteHuit»y, «PuHHODUTBH), «OIHOKIETOYHbIE
BOJIOpOCHN», «MHOrOKJIETOUHbIE BoJxopocan», «Mxu», «llanoporHuku», «l'osoceMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHui», «Cxema pa3BUTHUS IKUBOTHOTO MHUpPay,
«Apomopho3sl KHUBOTHBIX», «lIpocreiimmey», «Kumeunononoctaeiey, «Ilnockue depBm»,
«YneHucToHorue, «PEIOEDY, «3eMHOBOTHBICY, «Ipecmbikaromuecs», «lITunpn,
«Mnekonuraroniuey, «Pa3BuTue JKM3HM B apxeuckoud ope», «PasBurhe KU3HM B
MPOTEPO30MCKON 3pe», «Pa3BuThe KU3HM B MANCO30MCKONM 3pe», «Pa3BuTHE KU3HU B
ME€3030MCKON 3pe», «Pa3BuTHe KU3HM B KailHO30MCKON »3pe», «CoBpeMeHHas cucrema
OpPraHUYeCKOr0 MUPa».

OGopynoBanue: rTepOapu pacTEHUW PA3IUYHBIX OTIEIOB, KOJUICKIIUM HACEKOMBIX,
BJIQ)KHBIE€ Ipenaparbl XKUBOTHBIX, PAKOBUHBI MOJIIIOCKOB, KOJUIEKIIMM HIJIOKOKHUX, CKEJIEThI
MTO3BOHOYHBIX JKMBOTHBIX, Yydeia MNTHUIl U 3BEPEH, KOJUIEKIIMH OKaMEHEJIOCTEH, IMOJIEe3HBIX
HCKOIIAE€MBbIX, MYJISKU OPraHUYECKUX OCTaTKOB OPraHU3MOB.

BupryanbHas snaGoparopHasi padora «MogennpoBanue omnbeiToB Mumuiepa—tOpu no
M3Y4YEHUI0 a0MOTEHHOTO CHHTE3a OPraHWYECKUX COCTMHEHUH B IIEPBUYHON aTMoChepey.

JladbopaTtopHas pabora «V3ydeHne © OINKMCaHWE WCKOMAEMBIX OCTATKOB JIPEBHHUX
OpPraHU3MOBY.

IIpakTnueckas padora «/3yyeHne ocoOE€HHOCTEH CTPOEHMSI pPACTEHHUH pa3HbBIX
OT/IEITIOBY.

IIpakTHyeckasi padora «M3yueHne 0ocOOCHHOCTEN CTPOCHHMS TO3BOHOYHBIX KUBOTHBIX.

Tema 5. IIpoucxokaeHue 4eJI0BeKa — AHTPONOreHe3

Paszpnene! u 3agaun anTponosiorni. MeTo el aHTPOINIOJIOTHH.

CraHOBJIEHHE TIPEJCTABICHUN O MNPOUCXOXKICHUU YEJIOBEKa. Pemuruo3Hble BO33pPEHUS.
CoBpeMeHHbIE HAYUHBIE TEOPHUHU.

CxoznctBo  uenoBeka ¢ KUMBOTHbIMU. (CuHcTeMarnyeckoe IOJIOKEHUE  4YeJIOBEKa.
CBuzeTenbcTBa  CXOJCTBA 4YEJOBEKAa C JKUBOTHBIMH: CpPaBHHUTEIBHO-MOP(OIOrHUECcKUe,
AMOpHoJIOTUYECKUE, (PU3HOTIOro-OMOXUMHUYECKHUe, TMoBeAeHYeckue. OTiauuus uenoBeka OT
XKUBOTHBIX. [IpsIMOX0XK/I€HHE M KOMIUIEKC CBSI3aHHBIX C HUM NPU3HAKOB. PazBUTHE TOJOBHOIO
MO3ra ¥ BTOPOW CUTHAJIbHOW CHCTEMBI.

JBuxymue  cuibl  (pakTopbl)  aHTpoIOreHe3a:  OWOJOrMYECKHEe,  COIUANbHBIE.
CooTHolieHre OHOJIOTMYECKUX U COIUAIBHBIX ()aKTOPOB B aHTPOIOTEHE3E.

OcHoBHBIE CTaJUU aHTpoIoreHe3a. PanHue yenoBexkooOpa3Hbie 00e3bsHbI (TPOKOHCYIIHI)
Y paHHHUE MOHTUBl — OOIIKE MPEIKH YeT0BEKOOOPa3HbIX 00€3bsiH U J0ei. ABCTPATONMUTEKH —
JBYHOTHE NpeaKu Jiroaend. YenoBek ymenbli, NepBble M3rOTOBJICHMS Opyauid Tpynaa. Yemnosek
MPSMOXOIAIIMN W TIEPBBIA BBIXOJ JIFojeH 3a mpenenbl Adpuku. YenoBek reuaenb0eprckuii —
oOLIuMil MpeoK HeaHAepTaIbCKOTO YeI0BeKa U YeJIOBEeKa pa3yMHOTo. UenoBek HeaHep TalbCKUn
KaK BUJ JIOJEH XOJIOJAHOTO KiIMMara. YenoBeK pa3yMHBI COBPEMEHHOTO THIIA, JIEHUCOBCKUMN
4eJI0BEeK, 0CBOEHHE KOHTUHEHTOB 3a npeaenaMu Adpuku. [laneoreneruka 1 najaeoreHOMUKA.

DOBOMIONUS COBPEMEHHOI0 uesioBeka. EcTecTBeHHBIH OTOOpP B MOMYJALMAX YesIOBEKa.
MyraunoHHbIH npouecc U noauMopdusm. IlonmynsuroHHbIe BONHBL, Apeil( reHoB, MUTpALUs U
«3¢heKT OCHOBATEN» B MOMYJIALUAX COBPEMEHHOTO YEIOBEKa.

Yenoseueckue pacel. [loHsiTue o pace. bonbine pacel: eBporeouHas (eBpasuiickas),
aBCTPAJIO-HETPOUAHAsA (PKBaTOpHAJIbHAs), MOHIOJIOMIHAs (a3uaTcKo-aMepHuKaHcKas). Bpems u
IIyTH paccelieHus 4YeloBeka 1o IaHere. EQuHCTBO uenoBedeckux pac. Hayunas



HECOCTOSITENBHOCTh  pacu3Ma. [IpucnocoOseHHOCTh  4YeloBeKa K  pa3HbIM  YCIOBUSM
OKpyXaromei cpeapl. Biusnue reorpaduyeckoit cpeapl u apeiida reHoB Ha Mopdosioruio u
(U3MOJIOTHIO YeIOBEKa.

MeXIUCIUIUTMHAPHBIE METOAbl B (M3Wueckod (OMOJOTUYECKOW) aHTPOTIOJIOTHH.
OBOJIIOIIMOHHAS ~ AHTPOIOJIOTUS M TAJCOAHTPONOJIOTHSl  YEJIOBEUYECKUX  TOMYIISIUH.
buocouuaneHple  uccieqoOBaHMsS — HpUPOJAbI  YeloBeka.  VccnepoBaHue — KO3BOJIIOLUU
OMOJIOTUYECKOTO M COLIMAIBHOTO B YEIIOBEKE.

JdeMoHcTpanuu

[Toptpersr: Y. Hapsun, JI. JIuku, . 5. Porunckuii, M. M. I'epacumos.

Tabmuubplt u  cxembl: «MeToapl  aHTPOMOJIOTUM», «['OJOBHOW MO3T  YEJIOBEKay,
«YenoBexkoobpaszHbie 00e3bsiHb», «CKENeT 4YelloBeKa W CKeNeT HIMMIIaH3ey», «PyaumeHTs u
aTaBU3Mbl», «JIBIDKYyIlME CHUJIBI AHTPOIOTeHe3a», «OBOJIOIUOHHOE [JPEBO UEJIOBEKA»,
«ABcTpasonurek», «Henoek ymensiin», «HenoBek mpaMoXoaauuiny, «leHUCOBCKANM YeI0BEK»
«Heanpepranbup», «KpoManboHIB», «Ilpeaku uenoBekay, «ITalbl SBOJIIOLNUN YEIOBEKay,
«PacslI yenosekay.

O6GopynoBaHue: MYJISDKA OKaMEHEJIOCTEH, MpeIMETOB MaTepruaabHON KYJIBTYPBI TIPEIKOB
YyenoBeka, penpoaykuuu (potorpaduu) KapTUH C MHUGOJIOTHYSCKUMU U OMOICHCKUMU
CIOJK€TaMHM TPOUCXOXKACHUS YelloBeKa, (hoTorpadun HaX0JI0K MCKOIMAEMbIX OCTATKOB YEJIOBEKA,
CKeJIeT YeJIoBeKa, MOJIeb uYeperna 4elloBeKa M Yepena IIMMIaH3e, MOJelb KUCTH YelloBeKa U
KHCTH IIMMIIaH3€, MOJIETN Topca MPEAKOB YeI0BEKa.

JladbopaTtopHasi pabora «/3yueHne OCOOEHHOCTEH CTPOCHMSI CKeJieTa 4YeJIOBeKa,
CBS3aHHBIX C MPAMOXOXKICHUEM.

IIpakTuyeckas padora «/3ydeHre 3K0JIOrHUECKUX aJanTaluid YeTOBEKay.

Tema 6. Dxosorus — Hayka O B3aHMOOTHOLIEHMSIX OPraHUM3MOB H
HAJ0PraHU3MEeHHBIX CHCTEM C OKpY:Kalouiei cpeaoi

3apoxaeHue W pasBUTHE dKojJoruu B Tpynmax A. ['ymGonbnara, K. ®. Pymee, H. A.
CesepuoBa, J. I'ekkens, A. Tenciou, B. H. CykauéBa. Paznmensl u 3agaum skosoruu. CBs3b
9KOJIOTHH C JPYTUMH HayKaMHu.

Metonsl skosnorun. [loneBbie HaOmOnEeHUSA. DKCIIEPUMEHTHI B AKOJIOTUU: MPUPOJHBIE U
naboparopubie. MoJienupoBaHue B 3KOJIOTUHA. MOHUTOPUHT OKpPYKAIOILIEH Cpellbl: JOKAIbHBIMH,
pErHOHAIIBHBIN U TJI00ATBLHBIN.

3HaUYE€HHE SKOJOTUYECKUX 3HAHMM JJIs YesOBEeKa. DKOJOTMYECKOE MHPOBO33PEHUE KaK
OCHOBAa CBfA3€H YeJIOBEYECTBA C MNpUpoaod. POpMUpPOBAHUE SKOJOTUYECKOW KYIbTYpPhl M
9KOJIOTUYECKOW IPaMOTHOCTH HACEJICHHUS.

JdeMoHcTpanun

[optpetsr: A. I'ym6onbar, K. @. Pynse, H. A. Ceepuios, O. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabnuier 1 cxembl: «Paznensl skonorum», «Metoasl s3kojIoruny, «CxemMa MOHUTOPUHTA
OKPYKArOLEH Cpelibl».

JlabopaTopHas padora «/3ydeHne METOI0B HKOJIOTHYECKUX HCCIIETOBAHUID.

Tema 7. OpranusmMsl u cpea 0OOMTaAHUA

Okonorudeckre GakTOpbl W 3aKOHOMEpPHOCTH uX JeictBus.  Knaccudukarus
JKOJIOTHUECKUX  (akTopoB:  abumoThyeckue, OuOTHUECKHe, aHTpomoreHHele.  OOmue
3aKOHOMEPHOCTH JIeHCTBUs dKooTndeckux (hakropos. [Ipasuno munumyma (K. [lnpenrens, O.
JIn6ux). TonepaHTHOCTh. DBPUOMOHTHBIE M CTEHOOMOHTHBIE OPraHU3MBI.



AbuoTtnueckue (akropel. CBET Kak SKOJIOTHYECKUN (akTop. JeHCcTBHE pa3HbIX Y4aCTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. ODKOJOTMYECKHE TPYMHIbl PACTEHUH M HKUBOTHBIX IIO
OTHOIIEHHUIO K cBeTy. CUTrHalIbHas poib cBeTa. doTonepuoausm.

Temmneparypa kak 3konormueckuii Qaxrop. [leiicTBue TemmepaTrypsl Ha OpraHH3MBI.
[TolikunorepMHbIe 1 TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTAHU3MBI.

Brnaxxnocts kak skosjorumdyeckuid dakrop. [IpucnocoOneHus pacteHuil K MOIEP>KaHUIO
BogHoro Oamanca. Kiaccudukanus pacTteHuid 1mO OTHOWmEHHIO K Boje. [lpucmocobnenus
KUBOTHBIX K U3MEHEHUIO BOJTHOIO PEKUMA.

Cpensl oOWTaHMsT OPraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, MOYBEHHAs, TITyOWHHAs
MOJNOYBEHHAs, BHYTpHOpPraHU3MeHHas. DHU3MKO-XMMUYECKHE OCOOCHHOCTH Cpell OOWTaHHA
opranu3moB. [Ipucnoco0aeHust OpraHu3MoB K KU3HU B pa3HbIX Cpeaax.

buonoruueckue putmel. BHemHue u BHyTpeHHHE pUTMbL. CyTOYHBIE U TOJAUYHBIE PUTMBIL.
[Iprcnoco6aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIOBUHN JKU3HHU.

XKuznennsie ¢opmbl opranuzMoB. Ilonarue o xusHeHHOU (opme. XKuzHeHHbIE (DopMBbI
pacTeHMii: JepeBbs, KYCTApPHUKU, KYCTAPHUYKH, MHOTOJIETHHE TpaBbl, OJHOJIETHHUE TpPAaBBl.
Kuznennole GOpPMBI KUBOTHBIX: THUAPOOUOHTHI, T€OOMOHTHI, a’pOoOMOHTHL. (coOeHHOCTH
CTpOEHUS 1 00paza *KU3HU.

buotnueckne  dakToppl. Buapl OMOTHYECKHMX  B3aUMOJCHCTBUN:  KOHKYPEHIIHS,
XMUIHUYECTBO, cUMOKO3 U ero ¢opMmel. Ilapazutusm, koomnepanus, MyTyaau3M, KOMMEHCAIU3M
(KBapTHpaHTCTBO,  HaxJieOHMuYecTBO). Herpoduueckue  B3aumonelcTBUS  (TONMHUYECKHE,
dbopuueckue, Qadbpuyeckue). 3HaueHWE OMOTUYECKUX B3aWMOJICHCTBHHA IS CYIIECTBOBAHUS
OpraHu3MoB B cpezie ooutanus. [[puHIUN KOHKYPEHTHOTO UCKIIIOUEHUSI.

JdemoHcTpauuu

Tabmuupl 1 cxembl: «IKojorudeckue (HakTopbl», «CBETOBOM CIEKTP», « IKOJOTHUECKHUE
TPYIIBI dKUBOTHBIX M0 OTHOIIEHHIO K CBETY», « T EMIIOKPOBHBIE )KMBOTHBIE», «XOJIOJHOKPOBHbIE
KUBOTHBIEY», «DU3NOJIOTUYECKUE aJalTallMd >KUBOTHBIX», «Cpeabl OOMTaHMS OPraHU3MOBY,
«buonoruyeckue putMbl», «KusHeHnbie GopMbl pacTeHH», «Ku3HeHHbIE (HOPMBI )KUBOTHBIX,
«9KOocUCTEMA IIMPOKOIMCTBEHHOIO Jieca», «IKOCUCTEMA XBOMHOTO Jiecan, «Llenu nuraHusy,
«XwumHangectBoy, «Ilapasutuszmy», «Korkypenius», «Cumonosy», «Kommencanuzmy.

O6opynoBanue: repbapuu pacTeHU M SKUBOTHBIX, IPUCIOCOOICHHBIX K BIHUSHUIO
pPa3IMYHBIX  DKOJOTHYECKHX  (akTOpoB, TepOapuu  CBETONIOOWMBBIX, TEHETIOOMBBIX U
TEHEBBIHOCIUBBIX PACTEHUH, CBETOIIOOMBBIC, TEHENIOOMBBIE M TEHEBBIHOCIMBBIE KOMHATHbBIE
pacteHusi, repOapuM U KOJUIEKIIMHU TEIJIONIOOMBBIX, 3UMOCTOMKUX, MOPO30yCTONYHUBBIX
pacTeHMii, dYydena NTUI U 3Bepeil, repOdapuu pacTeHU, OTHOCSIIUXCS K TUrpoduram,
KcepoduTraMm, Me30(UTaM, KOMHATHBIE pPACTEHHS JaHHBIX TPYII, KOJUIEKIMH KUBOTHBIX,
oOUTAIONINX B Pa3HBIX cpelax, repOapuy U KOJUIEKIIUU PACTEHUH U JKMBOTHBIX, 00JaJarolInX
yepTaMu MPUCIIOCOOTICHHOCTH K CE30HHBIM HW3MEHEHHUSM YCJIOBUHM JKU3HH, TrepOapuu u
KOJUICKIIMM PACTEHUH U JKUBOTHBIX PAa3IMYHBIX >KU3HEHHBIX ()OPM, KOJUIEKIIMH >KHUBOTHBIX,
YUYaCTBYIOIIHUX B PA3IMYHBIX OMOTHUYECKUX B3aUMOJICHCTBUSX.

JlaGopaTopHas padora «BplsiBieHue NpucrocoOIeHU OpraHu3MOB K BIUSHUIO CBETa.

JlaGopaTtopnas pa0ora «BblsiBIeHME MPUCIIOCOOICHUNH OPraHU3MOB K BIIMSHUIO
TeMIEepPaTypbD».

JlaGopaTtopHass paGora «AHAaTOMHYECKHE OCOOCHHOCTH PACTEHHMH H3 pa3HBIX MECT
oOUTaHUSD.

Tema 8. IKk0J10TUsA BUAOB M NOMYJISAIHI



DKOJIOTUYECKHE XapaKTEPUCTHKHU momysiun. Tlomynsmus kak OMojoruyeckas CucTema.
Ponp HeogHOpOoAHOCTH cpenbl, (U3NYECKUX OapbepoB M OCOOCHHOCTEH OWOJIOTUM BHUJIOB B
(hopMHUPOBAHHUH MTPOCTPAHCTBEHHON CTPYKTYPHI NOMYJIsiuii. OCHOBHBIC TTOKA3aTEIH MOMYJISIIHN:
YHUCJIEHHOCTb, IUIOTHOCTb, BO3PACTHAs M IOJOBas CTPYKTYpa, POKIAEMOCTb, IPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTPALUSL.

DKojoruyeckasi CTpykrypa nonyiasuuu. OneHka 4HMCIeHHOCTU Nomynsauuu. luHamuka
MOMYJISALMK U €€ Peryisius. bBuoTudeckuii moTeHuyan nonyasiuuu. MoaenupoBaHue TUHAMHUKA
nonyssiuuu. KpuBble pocTa YMCIECHHOCTH mnonyisiuu. KpuBble BbDKMBaHUS. Perymsius
YHUCICHHOCTH TOMYJSIIUKA: pPOJib (AaKTOPOB, 3aBHCALIIMX M HE 3aBHCAIIMX OT IUIOTHOCTH.
DKoJjoruueckue crpareruu BuoB (I- u K-crparerun).

[lonsitTne 00 »skojormueckoi Hume Bujaa. Mecroobutanue. MHoromepHas MOJEIb
skoJiornyeckoil Humm JLx.M. Xarunncona. Pa3mepsl sxonorndeckoil Humm. [loreHuuaneHas u
peain30BaHHAs HUIIM.

Bun kak cucrema momymsiiuii. Apeansl BUAOB. Buabl M MX JKU3HEHHBIE CTpPATETHH.
DKOJIOTHYECKUE IKBUBAIICHTBHI.

3aKOHOMEPHOCTH TOBEJIEHUS W MUTPANMN JKUBOTHBIX. bBHOJOTHYECKHE WHBA3HH
qy)KEPOIHBIX BUJIOB.

JdeMoHcTpauuu

[Toptper: [Jx. 1. XarunHCcoH.

Tabmuis! 1 cxeMbl: «IKOJIOTHUECKHE XapaKTePUCTUKU MOMYIsiumny», «IIpocTpancTBeHHas
CTpyKTypa mnomynsiuun», «Bo3pacTHble mnupamMuael nomyiasiun», «CKOPOCTh 3aceleHUs
MOBEPXHOCTH 3€MJIM Pa3IMYHBIMU OpraHusMamm», «Mogenb skosorudeckoil Humm Jx. .
XaTuynHCOHAY.

O6opynoBanue: repOapuu pacTeHU, KOJIJICKIIUHU KUBOTHBIX.

JladopaTopHas pa6ora «[IpucrmocoOiieHns ceMsiH paCTeHUM K pacCeICHUIO».

Tema 9. IkoJ10rusA CO001IECTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3moB. buoirieHo3 u ero crpykrypa. CBs3u MeXIy OpraHu3MamH B
OHOLIEHO3E.

OxocuctemMa Kak OTKpbiTas cuctema (A. JIkx. Tencou). DyHKIHMOHAIbHBIE OJOKH
OpraHM3MOB B SKOCUCTEME: MPOJAYLIEHTHI, KOHCYMEHTBI, peAyleHThl. Tpoduueckue ypoBHHU.
Tpoduueckue nenu u cetu. Abuotuyeckue 050ku 3kocucteM. [1ouBbI U UIIBI B SKOCHCTEMAX.
KpyroBopoT BemecTB 1 NOTOK SHEPTUU B SKOCUCTEME.

OcCHOBHBIE TOKA3aTENN HKOCUCTEMBI. bruomacca U npoayKuus. DKOJIOTMUYECKUE MUPAMU/IbI
qrceln, OMOMacchl U SHEPTUU.

Junamuka sxocucmem. Kamacmpoguueckue nepecmpotuixu. @nyxmyayuu. HanpaBneHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKlecCHH. [lepBUYHbIE M BTOPUYHBIE CYKIIECCUU U HX
MPUYMHBL.  AHTPOINOTEHHBIE BO3JCHCTBUS Ha cykieccud. KiumakcHoe —cooOIIecTBo.
buopaznooOpasue 1 NoJHOTa KPYroBOPOTa BEIIECTB — OCHOBA YCTOMYHMBOCTH COOOIIECTB.

[IpuponHbie 3KOCUCTEMBI. JKocucmemsbl 03€p U peK. IKocucmemvl MOpeU U OKEeaHos.
Oxocucmemvl myHOp, 1ecos, cmenetl, NyCMbiHtb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI.  Arposkocuctema. ArponeHo3. Pazmnums mexnay
AHTPONOI€HHBIMH U NMPUPOIHBIMU SKOCUCTEMAMHU.

VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. I'opojickas ¢uopa u dayHa.
CuHanTponu3anus TOpoJCKOM  (dayHbl. buomornyeckoe ©  XO3SHUCTBEHHOE 3HAUCHUE
arposKOCHCTEM U yPOOIKOCUCTEM.



3akoHOMEpHOCTH  (DOPMHUPOBAHHMS ~ OCHOBHBIX  B3aUMOJCHCTBHN  OPraHU3MOB B
aKocucTeMax. Poab kackaonozo s¢gexma u 6u008-30uhuramopos (Kiouesvix 6udos) 8
Qyukyuonuposanuu  dxocucmem. llepeHOC SHEPrUM W  BEIIECTB MEXIY CMEXKHBIMU
JKOCUCTEMAaMM. YCTOMYMBOCTH OpPraHU3MOB, IONYJISALUMHA U DKOCHCTEM B  YCIOBUAX
€CTECTBEHHBIX U AHTPOIIOTE€HHBIX BO3CHCTBUM.

Mexanuzmbl  8030eticmeus  3a2psA3HeHUll  PA3HLIX MUNOE HA  CYOOP2SAHUIMEHHOM,
OpP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCIEMHOM YPOBHAX, OCHOBbl IKOJO2UUECKO20
HOPMUPOBAHUS AHMPONO2EHH020 B030eticmeus. MeTo10JI0Tis MOHUTOPUHIA €CTECTBEHHBIX U
AHTPOIIOTE€HHBIX SKOCUCTEM.

JdeMoHcTpanuu

[Toptper: A. [Ix. Tencim.

Tabmuubl u cxeMbl: «CTpyKTypa OMOLIEHO3a», «DKOCUCTEMAa MTUPOKOJIMCTBEHHOTO JIeCay,
«JKocucTeMa XBOWHOTO Jiecay, «DyHKIMOHAJIbHBIE TPYMNbl OPraHU3MOB B SKOCHCTEMEY,
«Kpyrosopor BemectB B d3kocucreMey», «llenn mnuTaHus (macTOuiHas, JETPUTHAs)»,
«DKoJIOTHYECKasi MUPaMUJIa Ynucel», « IKoJorndeckas nupamuaa 0uomMacchbl», « IKOJIOrnyecKas
nupamuaa sHepruny», «OOpasoBanue Oonota», «llepBuunas cykueccus», «BocctanoBnenue
Jleca Toclie Moxapay», «IKOCHCTEMa 03epa», «ATpoleHo3», «KpyroBopoT BEmIeCTB U MOTOK
SHEpPruu B arpoueHosey, «I[Ipumeps! ypOosKocucTeM».

OGopynoBanue: repbdapur pacTEeHUN, KOJUICKIIMM HACEKOMBIX, Yydelia NTHIl U 3BEPEH,
repOapuu KyIbTYPHBIX U TUKOPACTYIIUX PACTEHUM, aKBAPUYM KaK MOJIETh YKOCHCTEMBI.

IIpakTnueckas padora «/3ydyeHue u onucanue ypOO3KOCHUCTEMBI».

JlabopaTopHas pabora «/3ydyeHue pazHooOpasusi MEITKUX MOYBEHHBIX WICHUCTOHOTHX B
Pa3HbIX HIKOCHCTEMAX).

IKCKypceHusi «IKCKypcUs B THIHYHBIA OMOTeorieHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJOJIbHBIN WM TIOWMEHHBIHN JIyT, 03€p0, 00JI0TO)».

IKCKYypcHsi «IKCKYpPCUS B arpOIKOCUCTEMY (HA TOJI€ UK B TEIUTMYHOE XO35HCTBO)».

Tema 10. buocdepa — riodanbHas IkocucTeMa

buocdepa — oOuieruianerapuas o0oyiouka 3eMiH, TZI€ CYIIECTBYET WM CYIIECTBOBAa
KW3Hb. PazBuTHe npencrasinenuii o onochepe B Tpynax 3. 3rocca. Yuenue B. 1. BepHaackoro o
ounocdepe. Obmactu 6uochepsr u e€ coctas. JKuBoe BemecTBo 6Hochepsl U ero GyHKINUH.

3aKOHOMEPHOCTH CymiecTBOBaHMs Onocdepsl. OcobeHHocTn O6uochepsl Kak riaodaabHOM
skocuctembl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB U
OMOreoXMMHUYECKHUe HUKIBI (Yriiepoia, a3oTa). PUTMUYHOCTE sBNeHUH B Onocdepe.

3onanbHOCTH OHOchepsl. [lonarue o Ouome. OcHOBHBIE OMOMBI CYIIH: TYHJIpa, XBOIHBIE
Jieca, CMellaHHble U IIMPOKOJMCTBEHHBIE Jieca, CTEIH, CaBaHHbBI, TyCThIHHU, TPOIIMUYECKUE JIeca,
BBICOKOTOpbA. Kimmar, pacTutenbHbIN U )KUBOTHBIN MUP OMOMOB CYIIIH.

Crpykrypa ¥ (QYHKIOUS JKUBBIX CHCTEM, OIIEHKAa HX PECYPCHOrO TOTEHIMala Hu
ouochepHbIx PYHKIUH.

JdeMoHcTpanuu

[Toprpersr: B. . Bepranckuii, 3. 3rocc.

Tabmuet u cxeMsl: «I['eochepst 3emnn», «KpyroBopot azota B mpupoae», «KpyroBopot
yriaepojaa B mpupojae», «Kpyrosopot kucnoponaa B mpupojie», «KpyroBopoTt BoJbl B IPUPOAE,
«OcHoBHBIE Omombl cymm», «Knumatndeckue mosica 3emmu», «TyHapa», «Taiiray,
«Cwmemannpiii  jec», «lllupokonmuctBennbiit jec», «Cremb», «CaBanHHay, «IlycThIHY,
«Tponmyeckuii ecy.

Ob6opynoBanue: repbapuu pacTeHUI pa3HbIX OMOMOB, KOJUICKIIMH KUBOTHBIX.



Tema 11. YesioBeKk 1 OKpY KaoIas cpeaa

DKOJIOTUYECKHE KPU3WCHI W WX NpUYUHBL. Bo3neiicTBue uyenoBeka Ha Ouocdepy.
3arpsi3HeHHe BO3AyIIHON cpenpl. OxpaHa Bo3ayxa. 3arpsi3HeHUE BOAHOM cpeabl. OxpaHa
BOJHBIX pecypcoB. Paspymienne noussl. OXpaHa MOYBEHHBIX pecypcoB. M3MeHenue kimumara.

AHTpPOIIOTEHHOE  BO3JCHCTBME HA pAacCTUTEIbHBIH M JKMBOTHBIM Mup. OxpaHa
PaCTHTENHHOTO M KUBOTHOTO MHUpa. OCHOBHBIC MPUHITUIIBI OXPaHbI MPUPObl. KpacHbIe KHUTH.
Oco60 oxpansiembie npupoanbie Tepputopun (OOIIT). Borannyeckue caapl u 300JI0TUICCKHEC
TIApKH.

OCHOBHBIC TIPUHIIAITEI YCTOWYMNBOTO PA3BUTHS YEIIOBEUYESCTBA M MPUPOABI. ParmoHampHOE
IIPUPOIOIIOJIL30BAHUE M COXpaHEHHE OHuoJoruueckoro paszHooOpazust 3emund. OOmue
3aKOHOMEPHOCTH TJI00AJIbHBIX SKOJIOTHUECKUX KpUu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpH3uca
U €T0 BEPOSTHBIE TIOCIIEICTBHSL.

Pa3BuTHE METOMOB MOHHTOPWHTA PAa3BUTHS OIACHBIX TEXHOTCHHBIX IIPOIIECCOB.
Cucmemuvie ucciedosanus nepexooa K pecypcocbepezaiowelti U KOHKYPEHMOCNHOCOOHOU
snepeemuxke. buonocuueckoe pasznoobpasue u ouopecypcol. Hayuonanvhvle ungopmayuonnvie
cucmemvl, obecneuusaiowjue 00CMyn K UHDOpMAYUU NO COCMOSHUIO OMOENbHLIX U008 U
akocucmem. OcHo8bl dIKOpeaburumayuy IKOCUCmeM U cnoco608 60pvobI ¢ OUONOBPEIHCOCHUIMU.
Pexoncmpykyus Mopckux u Ha3eMHbiX IKOCUCTEM.

JdeMoHcTpauuu

Tabmuupl u  cxembl: <«3arpsi3HeHHe atMoceprl», «3arps3HEHHE THAPOCHEPH»,
«3arpsizHeHue 1nouBbl», «llapHukoBwii  3ddekr», «Ocobo oxpaHseMmble NPUPOIHBIE
TeppUTOPUNY, «MoJenu yrnpaBisieMOro MUpa.

O6GopynoBanue: (dotorpaduu OXpaHAEMBIX PACTCHHMH MW JKUBOTHBIX KpacHOW KHHTH
Poccuiickoit ®eneparuu, KpacHoil KHUTH peruoHa.



INVIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATHI
JIMYHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBnauBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOYYArOIIUMUCS
MporpaMM CpeIHEero 001Iero o0pa3oBaHus: JUYHOCTHBIC, METANIPEAMETHBIC U TIPEIMETHBIC.

B CTPYKTYPC JIMYHOCTHBIX PE3YJILTATOB OCBOCHHA IMPOrpaMMbI I10 6I/IOJIOFI/II/I BbIJICJICHBI
CIIEAYIOIIME  COCTABJISIOIIME: OCO3HAaHWE OOYYaAIOMIMMHUCS  POCCHHCKOW  I'pa)KIaHCKOU
HUJICHTHYHOCTH — TOTOBHOCTH K CaMOpPAa3BHUTHIO, CAMOCTOSITCIILHOCTH W CaMOOIPEICICHHIO,
Hanuuue momugayuu K OOYyYEHHIO OWOJIOTHH, yeleHanpasileHHoe passumiue BHYTPEHHHX
yOEXJeHUI JTMYHOCTH Ha OCHOBE KIIIOUEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAULIMHA Pa3BUTHS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCHb U CHOCOOHOCMb OOYYAIOUIMXCS PYKOBOJICTBOBATHCS B
cBOEit ACATCIBbHOCTHU IIECHHOCTHO-CMBICJIIOBBIMHU YCTaHOBKAaMH, MMpUCyInuMnu CUCTEMC
OnoIoTHYeCKOT0  00pa30BaHUs, Haluuue  NPABOCO3HAHUS ~ DKOJIOTUYECKOW  KYyJIBbTYpHI,
CnOCobHOCMU CMA8UMb TIETH U CTPOUTH KU3HEHHBIC TITaHbL.

JIM4HOCTHEBIE PE3YIbTATBl OCBOCHUA IMPOIrpaMMEI 110 OonoIornu JOCTUTAKOTCA B €AMHCTBC
y‘-Ie6HOI\/’I U BOCIIMTATEIILHOU ACATCIIBHOCTH B COOTBCTCTBHU C TpaJUIIHOHHBIMU pOCCHﬁCKHMH
COOUOKYJIBbTYPHBIMHU, UCTOPUUCCKUMU U NYXOBHO-HPABCTBCHHBIMU HCHHOCTAMM, IMPUHATBIMU B
oOmIecTBe TpaBWJIAaMH W HOPMaMHU TOBEACHHUS M CIIOCOOCTBYIOT TpOIlECCaM CaMOITO3HAHUS,
CaMOBOCIIMTAaHUA W CaMOPAa3BHUTHS, Pa3BUTUA BHyTpeHHeﬁ MO3MIUU JIMYHOCTH, MAaTPHUOTHU3MA U
YBOXEHHSI K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TpyJa M CTaplieMy IMOKOJEHHUIO, B3aUMHOIO
yBaKeHMs, OEpeKHOr0  OTHOIIEHHWA K  KyJbTypHOMY  HACIEOUI0 U TPAAULUIM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, MpUpoJE U OKPYKAIOUIEH cpeae.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS yueOHOTro mpeamMera «bHoIorus» MOKHBI OTpa)xaThb
TOTOBHOCTh M CITOCOOHOCTH OOYYalOUIUXCsl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTpPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAllUd, TO3UTUBHBIX BHYTPEHHHUX
yOeXKIeHUI, COOTBETCTBYIOUIUX TPAJAUIMOHHBIM I[IEHHOCTSIM POCCHUHCKOTO  0OIIecTBa,
paciivpeHe >KU3HEHHOTO OIbITa M OIBITa JEATENbHOCTH B IMPOIIECCEe peal3allid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaKIaHCKOro BOCIIMTAHMSA:

chOpPMUPOBAHHOCTh  TPAKIAHCKOM MO3MIMU  OOy4aromierocss Kak aKTHMBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTUTYLMOHHBIX IMpaB M OOS3aHHOCTEH, yBa)KEHUE 3aKOHA U
MIPaBOMOPSKA;

TOTOBHOCTh K COBMECTHON TBOPUYECKOMN JIEATEIHHOCTH MPHU CO3/IaHUU YUYE€OHBIX MPOEKTOB,
pelieHny y4eOHbIX U MMO3HABATEbHBIX 33/1a4, BHITIOJHEHUH OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO IO3HMIHMIO MO OTHOIIEHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHME yYUThIBAaTh B  CBOMX JEUCTBUAX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIFOJIEH ¢ pa3HBIMH yOEXKIECHUSIMU, KYIbTYPHBIMH IIEHHOCTSIMH U COLIMATbHBIM
MIOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TIPOIECCE COBMECTHOTO BBIMIOJHEHUS YUEOHBIX,
MO3HABATENbHBIX M HCCIENOBATENbCKUX 33734, YBAKHUTEIHHOTO OTHOIICHUS K MHEHUIO
OTITIOHEHTOB P 00CYKIEHUU CIIOPHBIX BOMPOCOB OMOJOTHYECKOTO COJIEPKAHUS;

TOTOBHOCTh K TYMaHUTApHOU U BOJIOHTEPCKOH IESTELHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUS:



c(hOPMHUPOBAHHOCTH POCCUICKON TPaskJaHCKOUN MICHTUYHOCTH, TATPHOTU3MA, YBAKEHUS K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTHM Iiepe; PomuHOM, ropmoctu 3a CBOM Kpai, CBOIO
Ponuny, cBOH S3bIK U KyJIbTYpY, IPOLLIOE U HACTOSIIIEE MHOTOHALIMOHAJILHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOLIEHWE K MPUPOJHOMY HACIEAUI0 U MaMATHUKAM IPHUPOJBI,
noctuxeHusiM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYE;

CIOCOOHOCTh OIICHMBATH BKJIAJ POCCHICKMX YYEHBIX B CTAaHOBJICHHE M DPa3BUTHE
OMO0JIOTHH, TOHUMAaHUS 3HaUYeHHs OMOJIOTHH B TIO3HAHUH 3aKOHOB TMPUPO/IbI, B KU3HH YEIOBEKA U
COBPEMEHHOT0 00I11EeCTBA;

ujaeiHast yoe:x 1IEHHOCTh, TOTOBHOCTD K CIYXXEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHHUSI:

OCO3HAHMUE TYXOBHBIX [IEHHOCTEW POCCUKCKOTO HApO/Ia;

c(OpMHUPOBAaHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO TIOBEJICHHUS;

CIIOCOOHOCTh OIIEHMBATh CUTYAallMI0 U NMPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSChH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHHWE JIMYHOTO BKJIAJa B IOCTPOEHHE YCTOMYUBOIO OYAYIIETO;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM pPOIUTENSM, CO3JaHUIO CEMbHM Ha OCHOBE
OCO3HAHHOTO NPUHSTHSA LIEHHOCTEN CeMEeWHOM XKM3HU B COOTBETCTBUHU C TPAAMULIMSIMU HApPOJOB
Poccum;

4) 3CTeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYasl 3CTETHKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPUYECTBA, CHIOPTA, TPYyAa, OOLUIECTBEHHBIX OTHOIICHHIA;

[MOHUMAHHE SMOLIMOHAIBHOTO BO3/IEHCTBUS )KMBOU MTPUPOJIBI U €€ IIECHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHUIO B Pa3HBIX BUAAX UCKYCCTBA, CTPEMIICHHE IMPOSBIATH
KaueCcTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuyeckoro BocnUTaHHS, (OPMHPOBAHUS  KYJbTYPbI  3/I0POBbSI M
IMOLMOHAJIBHOIO 0JIArOIOoJIyYHs:

MOHUMAaHKE U peaju3alus 3J0poBoro u 6e3omacHoro odpasa >KU3HH (30pOBOE MUTAHUE,
coOrofieHHe TUTMEeHUYECKUX MPaBWJI U HOPM, cOalaHCUPOBAHHBIN PEKUM 3aHSATHI U OTHAbIXA,
perynspHas (¢u3nyeckas aKTHUBHOCTb), OEpPEeKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHE LEHHOCTH IMPaBWJ HHIUBUAYAIBHOTO U KOJUIEKTUBHOTO ©€30I11acHOTO
MOBEJICHUS B CUTYAIUAX, YIPOKAIOIINX 3I0POBbIO U KU3HU JIIOJICH;

OCO3HAHHE TMOCIEACTBUI M HENPHUATHS BPEIHBIX NPUBBIYEK (YHOTPEOIEHUS AIKOTOJIA,
HApPKOTHUKOB, KYpeHUs);

6) TPY/Z10BOT0 BOCIIMTAHUS:

TOTOBHOCTB K TPYZY, OCO3HAHUE LIEHHOCTU MacTEPCTBa, TPYI0JIIO0HE;

FOTOBHOCTb K aKTUBHOM JI€ATEIbHOCTH TEXHOJIOTMYECKON U COLMAIbHOW HAIPaBIECHHOCTH,
CIIOCOOHOCTh ~ MHUIIMHPOBATh, IUJIAHUPOBATH W CAMOCTOSITENIbHO  BBIMOJHITH  TaKYHO
NESTEIbHOCTD;

UHTEpEeC K pasM4HbIM cdepaM MpodecCHOHANBHON NeATeNTbHOCTH, YMEHUE COBEpIIATh
0CO3HaHHBII BbIOOP OynyiIeil nmpodeccuu U peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHbL;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa30BaHUIO MU CaMOOOpPa30BAaHHUIO Ha MPOTSHKEHUHU Beei
YKU3HU;

7) 3KOJIOTHYECKOT0 BOCIIUTAHHUS S



9KOJIOTUYECKHU IIesIeco00pa3HOe OTHOMICHHE K MPUPOJIE KaK UCTOYHHKY JKM3HU Ha 3emiie,
OCHOBE €€ CyIIECTBOBAHMUS;

MOBBIIIEHUE YPOBHS 3KOJOTMUYECKOW KYIbTYpbl: NMPHOOPETEHHE OMbBITa IUIAHUPOBAHUS
MOCTYIIKOB U OIIEHKH WX BO3MOKHBIX ITOCIIEACTBUI U OKPYXKAIOIIEH Cpebl;

0CO3HAHME TI00ATBFHOTO XapaKTepa IKOJIOTHICCKUX POOIEM U TyTel UX PeIICHUS;

CIOCOOHOCTh HCIIOJIB30BATh MPHOOpPETaeMble MPU U3yYCHUN OMOJIOTUU 3HAHHUS U YMEHUS
IpPU PEUICHUH TMPOOJIEM, CBSA3aHHBIX C PAIMOHAIBHBIM TPUPOJIOTIONB30BaHUEM (COOMIOACHNE
MpaBHUJI MOBEIEHUS B TPUPOJIC, HANPABICHHBIX HAa COXPAHEHHE PABHOBECHS B IKOCHUCTEMAX,
OXpaHy BUOB, IKOCHCTEM, OHochepsl);

aKTUBHOE HENpPUSATHE NIEHCTBHIA, MPHUHOCIIIMX BPEI OKPYKAIOLIEH MPHPOTHON Cpene,
YMEHHE TPOTHO3UPOBATH HEOIArONPHUATHBIE SKOJIOTHYECKAE MOCIEICTBHS MPEATPHHAMACMBIX
JNEUCTBUN U NMPEAOTBPAILATh UX;

HAIMYHE PAa3BUTOTO SKOJIOTWYECKOTO MBIIIJICHUS, JKOJIOTHYECKOH KYJIbTYpHI, OIIBITA
NEATENbHOCTH OKOJIOTUYECKOM  HANpaBIIEHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS WMH B
MO3HABATEIbHON, KOMMYHUKAaTHBHOW W COIIMAJBHON NpPaKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUIECKOHN JEATEIIEHOCTH SKOJIOTHYECKON HANPABICHHOCTH,

8) HeHHOCTH HAYYHOT0 TTO3HAHMS:

C(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS Haykd W OOMIECTBEHHOW NPAKTUKH, OCHOBAaHHOTO Ha JHajore KYJIbTYp,
CTIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJHUKYIHTYPHOM MHUPE;

COBEPILIEHCTBOBAHKE SI3BIKOBOM W YMTATEIILCKOW KYJIBTYPBI KaK CPE/ICTBA B3aUMOICHCTBHUS
MEXIY JIFOJIbMU U TIO3HAHMSI MUPA;

MMOHUMaHHE CHEeMUKN OHOJIOTUM KaK HAayKH, OCO3HaHHS €€ posid B (OPMHUPOBAHUH
PaIMOHaIBLHOTO HAYYHOTO MBIIICHHS], CO3/IaHUU LIEJIOCTHOTO MPEACTaBICHUS 00 OKPYKaIoIEeM
MHpEe KaK O €IMHCTBE TMPUPOJbI, 4YelOBeKa M oOOllecTBa, B MO3HAHUM MPUPOJIHBIX
3aKOHOMEPHOCTEH U peleHnH MpoodIeM COXpaHEHUs! IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTH OMOJIOTMM JJIi COBPEMEHHOW IMBHIIM3AIMU: 00eCTIeUeHUs
HOBOT'O YPOBHSI Pa3BUTHUS MEAULIMHBI, CO3JJaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUHM, CIIOCOOHBIX
pelaTh pecypcHble MpooOaeMbl pa3BUTHS YEJIOBEUECTBA, MOMCKA MyTel BBIXOJA U3 TNI0OATBHBIX
AKOJIOTMYECKUX MpoOsieM U o0ecrieueHus nepexoa K ycToOHdMBOMY Pa3BUTHIO, PALIUOHATIEHOMY
MCIO0JIb30BAHUIO IPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJYYEHUU OMOJOTMYECKHX 3HAHWN B IEJSAX MOBBILICHUS OOIIeiH
KYJIBTYPbl, €CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH, KaK COCTaBHOM 4YacTh (YHKIHOHATHHON
rPaMOTHOCTHU O0y4aromuxcs, GopMUpyeMoil Mpu U3yuyeHUH OUOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJOB IO3HAHUS, HCIOJb3yeMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJy4aeMble 3HAHUS JUIs aHajiu3a W OOBSCHEHUS SIBICHUMN
OKPY)KAIOIIEr0 MHUpa M MPOUCXOIAIIMX B HEM H3MEHEHUU, yMEHHE JejaTb 00O0CHOBAaHHBIE
3aKJIIOUEHUSI Ha OCHOBE HAy4yHBIX (DAaKTOB U HMEIOIIUXCS JaHHBIX C LENbI0 TMOJyYSHHS
JOCTOBEPHBIX BHIBOJIOB;

CMOCOOHOCTh CaMOCTOSITENIFHO HCHOJIb30BAaTh OWOJIOTUYECKUE 3HAHMS JUIS  pEeLIeHus
Mpo0JieM B pealIbHBIX )KU3HEHHBIX CUTYaIUAX;

OCO3HAHME IIEHHOCTU HAayYHOW AEATENIbHOCTH, TOTOBHOCTb OCYILIECTBISATH MPOEKTHYIO U
HCCIIEeIOBATENbCKYIO ACITEIbHOCTh HHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HENpPEphIBHOMY OOpa30BaHUI0 M CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIONYYCHHIO HOBBIX 3HAaHUU 1O OHOJOTHU B COOTBETCTBUU C JKU3HEHHBIMU
NOTPEOHOCTSAMH.



METAINIPEIMETHBIE PE3YJIbTATbBI

MetanpeaMeTHbIe pe3ylIbTaThl OCBOCHHS y4eOHOTro mpeameTra «buoJorTHs» BKIIOYAIOT:
3HaYUMBbIC UISI  (OPMHUPOBAHUS MHPOBO33PEHHSI OOYJAMOIIUXCS  MEXIUCIHUILTNHAPHBIC
(MeXIIpeIMETHBIC) 00IIEHAYTHBIE TIOHSTHS, OTPaXKAIONINE IIEJIOCTHOCTh HAYYHOU KapTHHBI MUPA
U crienu(UKy METOI0B TIO3HAHHUS, UCIIOJIb3YEMBIX B €CTCCTBCHHBIX HayKax (BEIIECTBO, SHEPTHS,
SIBJICHUE, MPOIIECC, CUCTeMa, HAYYHBIH (DaKT, MPUHIUI, THUIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, MUCCIICOBaHNE, HAOIIOJICHUE, M3MEPEHHUE, SKCIICPUMEHT W JIPYTHE); YHHBEpPCAIbHBIC
yaeOHbIe JIeHCTBUS (TIO3HABATEIbHBIC, KOMMYHUKATHBHBIC, PETYISTHBHBIC), 00CCIICUNBAIOIINC
dbopmupoBanre (HyHKIIMOHATHLHON TPAMOTHOCTH M COLUAIBHON KOMIIETCHIIMH OOYYaroIINXCs;
CIOCOOHOCTh oOy4arommxcs WCIIOJIb30BaTh OCBOECHHBIC MEXTUCIUTITHHAPHBIE,
MHPOBO33PCHUYCCKUE 3HAHWUS W YHUBEPCAIbHBIC YUeOHBIC ICHCTBHS B IIO3HABATEIHLHOW U
COLIMAIBHON MTPAKTHKE.

B pesynprate wu3ydeHuss OHWOJIOTMM Ha YpPOBHE CpEIHEr0 O0O0Iero oOpa3oBaHUSA Y
obOydvarorerocst OyayT copMUpOBaHBI MO3HABATEIbHBIC YHUBEPCAJIbHBIC y4eOHBIC IEHCTBUS,
KOMMYHHKATHBHBIC YHHBEpCAJIbHBIC YYeOHBIC JCHCTBHS, pETYISATHBHBIC YHHBEpPCAIbHBIC
yaeOHbIC ICHCTBUS, COBMECTHAS JICATEIHbHOCTb.

MerTanpeMeTHbIe Pe3yJbTaThl OCBOCHHUS IMPOTPAaMMBI CPEIHETO OO0IIero oOpa3oBaHMS
JOJIKHBI OTPaXKaTh:

OBiajeHHe YHUBEPCAJIbHBIMU Y4eOHBIMHU NMO3HABATEIbLHBIMU 1€HCTBUSIMM:

1) 6azoBbIe JJOrHYeCKHe JeiiCTBUS:

CaMOCTOSITENIBHO (OPMYIHPOBaTh U aKTyaJU3upoBaTh MNpoOiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIOJIb30BaTh TMPU OCBOCHUM 3HAHUNA TNPUEMBI JIOTMUYECKOTO MBIIUICHUS (aHalu3a,
CUHTE3a, CpaBHEHMS, Kiaccudukaiuu, oOOOIICHHs), pPaCKpbIBaTh CMBICT OHOJOTHUYECKHUX
MOHATHH (BBIAEIATH UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATh CBS3H C APYTUMU HOHATUSIMHU);

OTpENeNATh LEeIN AEATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPHUH HX JOCTHUKCHHS,
COOTHOCHUTH Pe3yJbTaThl ACSITEIbHOCTU C OCTABJICHHBIMU 1IENISIMU;

HCIOJIb30BaTh OHOJOTHMYECKUE MOHATHS JUIsi OObsCHEHUs (AKTOB M SIBICHUN >KUBOU
MIPUPO/IBL;

CTPOUTH JIOTUYECKUE PpACCYKICHHs] (MHIYKTHBHBIC, JACIyKTUBHbIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTUBOPEUYHUS B PACCMATPUBAEMBIX SIBICHUSIX, (GOPMYTUPOBATH
BBIBOJIbI M 3aKJTFOUCHUS;

MIPUMEHATh CXEMHO-MOJICTIbHBIE CPEICTBA JAJS MPEICTABIICHUS CYLISCTBEHHBIX CBSI3eH U
OTHOIICHUI B M3y4aeMBIX OMOJOTUYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUYUI Pa3HOrO poja,
BBISIBIICHHBIX B PA3JIMYHBIX HH(DOPMALIMOHHBIX HCTOUYHUKAX;

pa3pabaThIBaTh IJIaH PELISHUs MPOOIEeMbl ¢ YIETOM aHaIN3a UMEIOIIUXCS MaTepUaTIbHBIX
1 HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBHI B JIEATEIBHOCTh, OLIEHWBATh COOTBETCTBHE PE3YJIbTATOB LEISIM,
OIICHUBATh PUCKU MOCIEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh M BBIMOJHATH PA0OTy B YCIOBUSX pPEAlbHOTO, BUPTYaIbHOTO H
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHHUE TTPH PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a30BbIe HCCJIEI0BATEIBLCKHE e CTBUSA:



BIIQJICTh HABBIKAMH Y4EOHO-HUCCIIEIOBATEIBCKOW M MPOSKTHOM JEATEIILHOCTH, HAaBBIKAMH
pasperieHus mpodieM, CocoOHOCTBIO U TOTOBHOCTHIO K CAMOCTOSATEIBHOMY MOHMCKY METOJOB
pEIICHUS MPAKTUICCKHX 3a7]a49, TPUMEHEHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

WCIOJIb30BAaTh PA3IUYHbIC BUIBl JEATCIHHOCTH TI0 IOJYYEHHUIO HOBOTO 3HAHHS, €ro
WHTEPIIPETAINH, MPEOOPA30BAHUIO M MPUMEHCHUIO B YUECOHBIX CHUTYAIUSAX, B TOM YHCIIC IPH
CO3JaHUH YIEOHBIX U COIMATBHBIX TIPOCKTOB;

(dhopMHpOBaTh HAYYHBIA THUI MBIILIICHUS, BIAJACTh HAYYHOU TEPMUHOJIOTHCH, KITFOUCBBIMU
MOHATHSAMH M METOJIaMU;

CTaBUTh W (HOPMYIUPOBATH COOCTBEHHBIC 3aJaud B 0Opa30BATEIBHOU NEATEIHHOCTH U
KU3HEHHBIX CHTYAIHSIX;

BBISIBIISITh TIPUYUHHO-CJICJICTBEHHBIC CBS3M M aKTYaJIM3UPOBATh 3aJady, BBIIBUTATH
TUNOTe3y ©€ pElICHHs, HaXOIUTh apryMEHTBI JUIsl JIOKa3aTelIhCTBA CBOWX YTBEPIKJICHUH,
3aJIaBaTh MapaMeTPbl U KPUTCPUH PEIICHHUS,

aQHAIM3WPOBATh TIOJMYYCHHBIE B XOJC pENICHHUS 3aJaud  Pe3ylbTaThl, KPUTHUYECKU
OIICHUBATH WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

JaBaTh OIEHKY HOBBIM CHUTYaITUsM, OIICHUBATH IPHOOPETEHHBIN OIIBIT;

OCYIIIECTBIIATE IEJICHANIPABICHHBIN IMMOUCK TEPEeHOCa CPEICTB M CIIOCOOOB JICHCTBUS B
poheCCUOHANBHYIO CPENY;

YMETh TIEPEHOCUTh 3HAaHUS B T[IO3HABATCIBHYI0 W  MPAKTHYCCKyH oOiactu
KHU3HEICATCIILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS W3 PA3HBIX MPEAMETHBIX 00IacTe;

BBIJIBUTaTh HOBBIE HJICH, MpEIaraTh OPUTHHAIBHBIC TOAXOIBl W PEIICHUS, CTaBUTh
poOJIEMBI ¥ 3a]1a9H, IOTYCKAIOIIUE AT TePHATHBHBIC PEIICHHS.

3) padora ¢ uHpopmanmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX HMH(POpManuu (TEKCTe ydeOHOTO Mmocoows,
HAYYHO-TIONMYJISIPHOM JIUTEpaType, OMOIIOTHIECKUX CIOBAPSIX W CHPaBOYHUKAX, KOMITBIOTEPHBIX
0a3ax JnaHHBIX, B VIHTepHeTe), aHaIM3UpoBaTh HHGOPMAIUIO PA3IUYHBIX BUIOB U (HopMm
MPEJCTaBICHHS, KPUTUYECKU OLICHUBATH €€ JIOCTOBEPHOCTh M HEMIPOTUBOPEYHBOCTD;

(dbopMynHpOBaTh 3alpoChl W TPUMEHATH DPA3JIUYHBIC METOIbI TPU TIOUCKE H OTOOpe
ouosornyeckoit nHGopMaIuu, HeoOX0IMMOM JIJIsl BHITIOJTHEHUST YYeOHBIX 3a/1a4;

npHOOpeTaTh OMBIT MCIOJIB30BaHUS HWH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEpILIEHCTBOBATh KYJIbTYPY aKTUBHOTO HCIOJIb30BAHMUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO BBIOMpATh ONTUMAIBHYIO (OPMY TIPEACTaBICHUS OHOJIOTUYCCKON
uHpopmanuu (cxemsl, rpaduKu, TUarpaMmbl, TAOIHIIbI, PUCYHKHU U IPYTO€);

UCIIONIb30BaTh HAy4YHBIN SI3bIK B KadyeCTBE CPEACTBa TNpU paboTe ¢ OHOJOrHYECKOU
uHpOpMaIMeH: TPUMEHITh XUMHUYCCKUE, (PU3MUECKHEe M MaTeMaTUYeCKHE 3HAKH M CHMBOJIBI,
dopmynbl, abOpeBHAaTypy, HOMEHKJIATYpy, HCIOJb30BaTh M MPEoOpa3oBbIBATh 3HAKOBO-
CHUMBOJIMUECKHE CPEJICTBA HATJISAHOCTH;

BIIAJIETh HAaBBIKAMU pPACMO3HABaHUA W 3alIUTHl  HMHPOpPMAIMK, HWH(DOPMAIMOHHON
0€30MacHOCTH TUYHOCTH.

OBiajeHHe yHUBEPCAJIbHBIMU KOMMYHUKATHBHBIMH JeHCTBUSIMU:

1) o0meHune:

OCYILIECTBIISITh KOMMYHHUKAIIMHA BO BCeX cepax >KM3HU, aKTUBHO Y4acCTBOBATh B JUAJOre
WM TUCKYCCHUU TIO CYHIECTBY OOCYKTaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBAThH
CYXJCHUS OTHOCHUTEILHO BBITIONHEHHsI TpeIaraeMoil 3ajaud, YYUTHIBATh HWHTEPEChl U
COTJIACOBAHHOCTD MO3UIUI APYTHX YYACTHUKOB JUAJTIOTA WA JUCKYCCHH);



pacrio3HaBaTh HeBepOaJbHBIE CpEACTBA OOINEHHs, MOHWMAaTh 3HAYCHHUE COIHMAJBHBIX
3HAKOB, IPEANOCHUIOK BOSHUKHOBEHUSI KOH(QIMKTHBIX CHUTYallui, YMETh CMT4aTh KOH(QJIUKTHI U
BECTHU IIEPETOBOPBHI;

BJIAJETh Pa3JIMYHBIMM CHOCOOAMM OOLIEHMSI M B3aUMOJEWUCTBUS, MOHUMAaTh HAMEPEHUS
IPYruX JIO/EH, IPOSIBIATh YBAKHUTEIHHOE OTHOLICHHE K COOECEHUKY U B KOPPEKTHOH (opme
(bopMyTHpOBaTh CBOU BO3PAKCHHUS;

pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOYKY 3PEHMSI C HCIIOJIb30BAHHUEM SI3BIKOBBIX
CPEICTB.

2) cOBMeCTHAsI 1esITeJTbHOCTD:

[IOHMMAaTh U UCIOJIb30BaTh NPEUMYIIECTBA KOMAaHAHONW U MHAMBHUAYAJIbHON pabOTHI MpHU
peleHny OMoJIoru4eckoi mpoodaeMbl, 000CHOBBIBaTh HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX
(hopM B3aMMOJIEHCTBUS MPU PELICHUH y4eOHOH 3a/1auu;

BBIOMpATh TEMATHUKy M METOJIbl COBMECTHBIX NEHCTBUI € yuyéTOM OOLIMX UHTEPECOB U
BO3MOXHOCTEHN KaXK/I0TO YJeHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JESTeNbHOCTH, OpPraHU30BBIBATH W KOOPAWHUPOBATH
JNEUCTBUA MO €€ JOCTHMKEHMIO: COCTAaBJIAThH IUIAH JEHUCTBUM, pPACIPENENATh POIU C YYETOM
MHEHUH Y4aCTHHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOThI;

OIICHMBATh KayeCTBO CBOErO BKJIaJa W KaXJOro y4aCcTHHKAa KOMaHJbl B OOIIMN pe3ynbTaT
0 pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKTHI, OLEHUBATh WJEH C MO3ULMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh TO3UTHBHOE CTPAaTETUYECKOE IIOBEACHHWE B PA3JIUYHBIX CHUTyalMsX,
IPOSIBJISTH TBOPUYECTBO U BOOOpaKEHUE, ObITh NHUIIMATUBHBIM.

Ogy1ajeHHe YHHBEPCAJbHBIMHU PEryJIATHBHBIMHU ACHCTBUSMH:

1) camoopraHuzamnus:

UCIOJb30BaTh OWOJIOTMUECKUE 3HAHUS JUIS BBIABICHHS NpoOJIEM M HX pELICHUsS B
AKHU3HEHHBIX M YUYEOHBIX CUTYyalUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUM LIE€IEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IOCTYIKaX IO OTHOLICHUIO K JKMBOM IIPUPOJE, CBOEMY 3OPOBBIO M 3J0POBBIO
OKPYKaIOIIHX;

CaMOCTOSATEJIBHO OCYILECTBIISATh II03HABATEIIbHYIO JESITEIbHOCTb, BBISBIIATH NPOOJIEMBI,
CTaBUTh U (OPMYIUPOBAaTh COOCTBEHHBbIE 33Ja4d B O0Opa30BATENbHOM JEATEIBHOCTH U
KU3HEHHBIX CUTYyalVsIX;

CaMOCTOSITEJIBHO COCTaBIIATh IJIaH PeLIeHUs NpoOieMbl ¢ yUETOM HUMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYyaLlUsIM;

paclIupATh paMKU y4eOHOTO IIpeMeTa Ha OCHOBE JINYHBIX PEANIOYTEHUH;

JiesIaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PEILICHUE;

OLICHUBATh MPHOOPETEHHBIN OTIBIT;

CrocoOCTBOBATH (POPMHUPOBAHUIO U MPOSBICHUIO IIUPOKOI 3pYAULIMU B pa3HBIX 00IacTAX
3HaHUH, MOCTOSIHHO MOBBIIIATH CBOW 00Pa30BaTENbHBINA U KYJIBTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTH, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LIENISAM;



BJIaJIETh HAaBBIKAMH TIO3HABATEIBHON pe(IeKCHN KaK OCO3HAHUS COBEpPIIAEMbIX JEHCTBUI
Y MBICTMTEJIBHBIX MPOIECCOB, MX PE3YIHTaTOB M OCHOBAHUH, HCIIOJIL30BATh MPUEMBI pediekcun
IUISL OLIGHKU CUTYaIluH, BBIOOPA BEPHOTO PEILICHHUS;
YMETb OLIECHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUXKCHUIO;
IIPUHUMATh MOTUBBI U APIYMEHTBHI IPYTUX IPH aHAIU3€E PE3yJIbTaTOB ACATEIBHOCTH;
3) npuHsATHE CeOs1 U IPYTUX:
IIPUHUMATD ce0sl, MOHNUMAsi CBOM HEIOCTATKU U JOCTOMHCTBA;
IIPUHUMATh MOTUBBI U APIYMEHTBI IPYTUX IIPY aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;
IIPU3HABaTh CBOE MIPABO U MPABO APYrHX HA OLUIHOKH;
pa3BHUBaTh CIIOCOOHOCTh IOHUMATh MUP C IMO3ULIUU IPYrOro YesloBeKa.
HNPEIMETHBIE PE3YJIbTATHI

[IpenMeTHble pe3yabTaThl OCBOEHHUS COJEp’kKaHusl ydeOHoro mnpeamera «buonorus» Ha
yIIIyOJIEHHOM YpOBHE OPHUEHTHUPOBAHBI Ha o0ecredeHue npouiIbHOT0 00y4eHHsT 00yUYaroIuXCs
Oouonoruy. OHM BKIIOYAIOT: chenupuyeckue s OMOJOTMH HaydHbIE 3HAHUS, YMEHHUS U
CHocoObl JEeMCTBUII 1O OCBOGHHIO, HMHTEpPIpPETAllMud U MpeoOpa3oBaHUIO 3HAHUM, BUIbI
JESTETHPHOCTH TI0 TMOJYyYEHUIO HOBBIX 3HAHWUM M WX MPUMEHEHUIO B PA3IMYHBIX YYCOHBIX, a
TaKKe B peajbHBIX )KU3HEHHBIX cUTyalusax. [IpeaqMeTHbie pe3ynbTaThl MPEACTABICHBI 0 TOIaM
U3Yy4EHUsI.

[IpenmetHbie pe3ynbpTaThl OCBOCHMsI ydeOHOTO mpeamera «buomorms» B 10 knacce
JOJIKHBI OTpaXKaTh:

c(hOpMUPOBAHHOCTH 3HAHUM O MECTE U POJIM OMOJIOTUU B CHCTEME €CTECTBEHHBIX HayK, B
(hOpMHUPOBAHUM €CTECTBEHHO-HAYYHOW KAapTUHBI MHUpPA, B TO3HAHMM 3aKOHOB MPHUPOJbI H
pelIeHny nMpoosieM parMoHaIbHOTO MPUPOIOTIONB30BaHUS, O BKIIAJIE POCCUICKUX U 3apyOeKHBIX
y4€HBIX B pa3BUTHE OUOJIOTHH;

BJIQJICHUE CUCTEMOW OHMOJOTMYECKUX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIMOJArarouine
OMoJorMyecKkue TEePMHUHBI U TOHATUSA (PKU3Hb, KJIETKa, OpraHu3M, MeTaboJM3M, TOMeocTas,
CaMOperyJslus, caMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTb, N3BMEHYHUBOCTb, POCT U Pa3BUTHE),
ouosornueckre Teopun (kimerounas Teopus 1. IlIBamna, M. Ilneiinena, P. Bupxosa,
XpOMOCOMHasi Teopus HacieacTBeHHocTn T. Moprana), yaenust (H. V. BaBuioBa — o mieHTpax
MHOT000pa3usi U MPOUCXOKICHUS KYIbTYPHBIX PACTEHHi), 3aKOHBI (€AMHO00pa3us MOTOMKOB
MIEPBOTO MOKOJICHUS, PACUICIUICHUS, YUCTOTHI TaMeT, He3aBUCUMOTO HacienoBanus ['. Menaens,
TOMOJIOTHUECKUX PSAOB B HacieICTBeHHOW wusMeHunmBoctu H. W. BaBunosa), mpuHIMIIBI
(KOMIUIEMEHTapPHOCTH);

BIIaJICHHE OCHOBHBIMU METOJaMHU HAyYHOTO MO3HAHUS, UCIOJIB3YEMbIX B OMOJOTHYECKHUX
UCCIIEIOBAaHUSX KUBBIX O0BEKTOB (OMHCAHNE, U3MEPEHHE, HAOIIOICHHE, SKCIIEPHUMEHT);

YMEHHE BBIJCNATh CYLIECTBEHHbIC MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKApHUOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHM3MOB, B TOM 4YHcJe OakTepuil, rpubOB, PaCTCHMUIA,
KUBOTHBIX U YEJIOBEKAa, CTPOCHUSI OPraHOB M CUCTEM OPraHOB PACTEHHI, )KUBOTHBIX, YEJIOBEKA,
MPOLIECCOB  KU3HENEATENbHOCTH, MPOTEKAIOIIUX B OpPraHW3Max pacTeHHM, >KUBOTHBIX H
YeJoBeKa, OMOJIOTHYECKUX MPOIIecCOB: OOMEHA BELIECTB (MEeTaboIM3M), IPEeBpAIeHHs SHEPTUH,
Opo’keHMsl, aBTOTPO(PHOro M reTepoTpo(HOro TUMOB MHUTAHUS, (POTOCHHTE3a M XEMOCHHTE3a,
MHUTO33a, Mel03a, raMeToreHesa, 3MOpuoreHes3a, NOCTIMOPUOHAIBHOTO Pa3BUTHS, PA3MHOKEHHUS,
WHJMBHUIyaJIbHOTO Pa3BUTUS OpraHm3Ma (OHTOTEHE3a), B3aMMOJCIHCTBUS T'€HOB, Ie€TEpO3HcCa,
HCKYCCTBEHHOT'O 0TOODA;



YMEHHUE YCTAaHABJIMBATh B3aUMOCBS3H MEXIY OpPraHOMJaMH KJIETKH M UX (DYHKIHAMH,
CTPOCHHEM KJIETOK Pa3HbIX TKAHEW U WX (PYHKIUSAMH, MEX1y OpraHaMy U CUCTEMaMH OPTaHOB Yy
pacTeHuil, JKMBOTHBIX M YeJOBeKa M HMX (YHKIMAMHU, MEXKIy CHUCTEMaMU OpPraHOB U UX
GyHKIMSAME, MEXAY dTanmaMyd OOMEHa BEIECTB, dTalaMy KJIETOYHOTO IMKJIA M KHU3HEHHBIX
[UKJIOB OPraHU3MOB, OJTallaMd SMOPHOHAIBHOTO pPa3BUTHs, TEHOTUIIOM U (EHOTHIIOM,
¢dbeHoTunoM u pakTopaMu cpeabl OOUTaHMS,

YMEHHUE BBISBIATH OTJIUYUTENBHBIC MPHU3HAKH JKUBBIX CHUCTEM, B TOM YHCJE PACTCHHH,
KUBOTHBIX U YEJIOBEKA;

YMEHHUE UCIOJIB30BaTh COOTBETCTBYIOIINE aPTYMEHTHI, OMOJIOTHIECKYIO TEPMUHOJIOTHIO U
CHMBOJIMIKY JUTSI TOKA3aTeIbCTBA POACTBA OPTAaHU3MOB Pa3HBIX CUCTEMATHUECKUX TPYIIIT;

YMEHHE pematb OHOJOTHYECKHE 3aJadd, BBISBISATH IMPHYUHHO-CIICACTBEHHBIE CBS3U
MEX]y HCCIIEAYEMBIMH OHMOJIOTHYECKUMHU TMPOIECCAaMH W SIBJICHUSIMH, JIeTIaTh BBIBOJBI H
MIPOTHO3BI HA OCHOBAHUH TTOJYYCHHBIX PE3yIbTaTOB;

YMEHHE BBINOIHATH J1aDOpaTOpHbIE U NMPAKTUYECKHE padoThl, cOONIOAATh MpaBuiIa MpU
pabote ¢ yueOHBIM U JJa0OPaTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIIBHTaTh THIIOTE3bI, IPOBEPATh WX OKCIEPHUMEHTAIFHBIMH CPEICTBAMH,
bopMymHpys 1ENb UCCIIETOBAHNS, aHATTM3UPOBATH IOJTYIEHHBIC PE3YIIbTATHI U JIENIaTh BHIBOJIBI,

YMEHHE y4acTBOBAaTh B y4EOHO-HCCIIEIOBATEILCKON pabOTe MO OHOJIOTHH, DKOJIOTHU H
MEIWIMHE, TIPOBOJMMOI Ha 0a3e IIKOJBHBIX HAyYHBIX OOMIECTB, W IyOJIWYHO TPEICTABIATH
MOJTyYCHHBIC PE3YyIbTAThl HA YICHUUECKUX KOH(PEPEHITHSIX;

YMEHHE OIICHWBATh JTHUYECKHE AacleKThl COBPEMEHHBIX WCCICIOBAaHUNH B 00JacTH
OMOJIOTMM M METUIMHBI (KJIOHUPOBAaHUE, MCKYCCTBEHHOE OIUIOJOTBOPEHHUE, HAIIPaBICHHOE
M3MEHEHHE TeHOMA U CO3/JaHKe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBIISATh OCO3HAHHBIN BBIOOP OymyIieit mpodeccnoHanbHOM ASSITEIHPHOCTH B
obnactu OUOJIOTUH, METUIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUHU, CETBCKOTO XO3sHCTBA, MUIIEBON
MIPOMBIIIJIEHHOCTH, YIIyOJsTh TO3HABAaTENbHBIM WHTEpEC, HANpaBICHHBIH Ha OCO3HAHHBIN
BBIOOpP COOTBETCTBYIOIIEH mpodeccun M MPOAOHKEHHE OHMOJOrMYecKoro oOpa3oBaHHs B
OpraHu3aIusaX CpeiHero NpohecCUoHaIbHOrO U BhICIIEro 00pa3oBaHUsl.

OcHoBHbIE BU/IbI 1eITeJILHOCTH yYaluuxcs Ha ypoke: CirylaHue yauTensi, CaMOCTOATEIbHAs
paboTa ¢ TeKCTOM B ydeOHUKE, HAyYHOTIOMYISPHON JIUTepaType ,0T00p MaTepuana u3
HECKOJIbKUX HCTOYHUKOB,HATMCAHKE JIOKJIAJIOB, peepaToB ,aHaTu3 TabIuI], rpadHKoB,
CXeM,ITOUCK OOBSICHEHHSI HAOII0JaeMbIM COOBITHSIM, aHAIU3 BOSHUKAIOIINX MPOOIEMHBIX
CUTYAIUI,OMbIT U UCCIIEIOBATENIbCKASI IEATENbHOCTD, aHAJM3 Pa3/1aTOUYHbIX MaTEpUasoB,
pelIeHre Pa3IMYHBIX SKCIIEPUMEHTANIBHBIX 33]1a4 ,IOCTAHOBKA OTIBITOB, BBHITIOJHEHHE
1abopaTOPHBIX U MPAKTUYECKUX PAOOT,BHICTPANBAHKE THIIOTE3 HA OCHOBAHUHY UMEIOIIUXCS
TAHHBIX

Opranusanus NPOEeKTHON M UCCJIEA0BATEIbCKOM AeITEeJIbHOCTH YYATUXCS

HpOCKTHaH HCCIICA0BATCIIbCKAA ACATCIILHOCTL YUAlIUXCA IMPOINKUCaHa B CTAHOAPTC O6p330BaHI/I}I.
HpOFpaMMBI BCCX MKOJIBHBIX MPEAMCTOB OPUCHTHPOBAHLI Ha JaHHBIA BHUJ NEATEIbLHOCTH. HpOeKTHaSI
ACATCIIBHOCTD Y4YalIUXCAd CTAHOBUTCSA BCC Oonee aKTyaHLHOﬁ B COBpCMCHHOI\/'I negaroruke. 1M1 3to He
cnyqaﬁHo, BC€Ib MMCHHO B IIPOLICCCC HpaBHHLHOﬁ CaMOCTOSTEIbHOMI pa60TBI Hax CO3JaHUCM IIPOCKTa



Ty4iie Bcero (GopMHUpyeTCs KyIbTypa YMCTBEHHOTO TPY/Aa YICHHKOB. A TOBCEMECTHAsT KOMITbIOTEpU3aIUs
MO3BOJISIET KAXKJOMY YUUTEI0 00Jiee TBOPUYECKH MOAXOUTh K pa3paboTKe CBOMX YPOKOB, a TAaKXKe CAeIaTh
oOpa3oBaTesbHBIN Tpolecc 00jiee HHTEPECHBIM, Pa3HOOOPa3HBIM M COBPEMEHHBIM.

NHCcTpyMEHTOM AOCTHMIKEHUS TUIAHUPYEMBIX JIMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX PE3YyJIbTaTOB
SIBJISFOTCSI  YHUBEPCAIbHBIC yueOHBbIC NeHCTBUS. D(H(HEKTHBHBIM METOJIOM CHCTEMHO-ACSTEILHOCTHOTO
MOJIX0/1a SIBJISIETCS MIPOCKTHAS JCSATEIHHOCTD.

[IpoekTHass NEATENTLHOCTh SBIISIETCS YAacThIO CaMOCTOSITEIbHOUW paboThl yuamniuxcs. KauecTBeHHO
BBITIOJTHEHHBIM TPOEKT — 3TO TO3TAIHOE IUIAHUPOBAHWE CBOUX JCHCTBUMN, OTCICKHMBAHUE DPE3YJIbTATOB
cBoeld paboThel. IIpoekT — BpeMeHHas IelieHanpaBlIeHHas AEATEIBHOCTh Ha MOJYYCHHWE YHHKAIBHOTO
pe3yabTaTta .

[lenp TPOEKTHO-MCCIEIOBATENBCKON JEATEILHOCTH ydammxcss B pamkax HOBbix DI'OC:
dbopMupoBaHNE YHHUBEPCAJIBbHBIX YUE€OHBIX JACUCTBUN. VICHONb30BaHUE MPOEKTHO-UCCIIEI0BATEIHCKOM
NESTETPHOCTH HAa YpOKaX W BO BHEYPOUYHOM [EATETBHOCTH SBISETCA CPEACTBOM (POPMHUPOBAHUS
YHUBEPCAJIbHBIX Y4€OHBIX AEHCTBUNA, KOTOPBIE B CBOIO OUYEPE/Ib!

e 00ecrneynBaroT y4yameMycsi BO3MOKHOCTb CAMOCTOSITEIbHO OCYILIECTBIIATh A€ATEIbHOCTh YUCHHUS,

® CTaBUTH yueOHBIC 1I€JIM, UCKATh M MCTIOJIL30BaTh HEOOXOIUMBIE CPEICTBA M CIIOCOOBI UX JIOCTHUKEHUS,

® yMeTh KOHTPOJHUPOBATH U OIEHUBATH YUEOHYIO IEATETLHOCTh U €€ Pe3yIbTaThl,

® CO3JAIOT YCJIOBMSI Pa3BUTHUS JIMYHOCTH M €€ CcaMOpeau3allid Ha OCHOBE «YMEHMSI YUUTHCA» H

COTPYIHHUYATH C B3POCIBIMU M CBEPCTHUKAMHU.
YMeHne yuuTbes
e o0ecreynBaeT JUYHOCTH TOTOBHOCTHh K HEMPEPHIBHOMY OOpa30BaHHIO, BBICOKYIO COIHAIBHYIO H
poheCcCHOHATBHYIO MOOUITFHOCTH;

e o0ecrneynBaloT yCHeIHOe YCBOGHUE 3HAaHUH, YMEHHI 1 HaBbIKOB;

dhopmMupoBaHUE KapTHHBI MUPA, KOMIIETEHTHOCTEH B JIFOOOH MTPEAMETHOM 00JIaCTH TTO3HAHMS.
K Ba)XHBIM MOJOKUTENBHBIM (PAKTOpPAM MPOEKTHOMN AEATEIbHOCTH OTHOCSTCS:

MOBBIIIEHNE MOTUBALIUY YUALTUXCS MTPHU PEIISHUH 3a]1a4;
pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEN;
CMEIIIEHHE aKIIEHTa OT HUHCTPYMEHTAIBHOIO MOIX0/Ia B PELICHUH 33/1a4 K TEXHOJIOTUYECKOMY;
(bopMHpOBaHHE YYBCTBA OTBETCTBEHHOCTH;
® CO3JIaHUE YCIIOBUU JJISl OTHOIICHUN COTPYJHUUECTBA MEXKAY YUUTEIEM U YJalIuMCs .

OcHOBHOM TpPUHLHUI PAOOTHI B YCIOBHSIX MPOEKTHOM JEATENIbHOCTH — OINEPEkKaIoUlee CaMOCTOATEIbHOE
O3HAaKOMJICHHE IIKOJBPHUKOB C Y4YeOHbIM MaTepualioM U KOJUIEKTUBHOE OOCYXJIEHHE Ha YypoKax
MOJIyYE€HHBIX Pe3yJbTaTOB, KOTOpPbIe OQOPMIISIIOTCS B BUJE ONpeesieHul 1 TeopeM. B 3ToM cityuae ypox
MOJIHOCTBIO YTPAYUBAET CBOM TPAJUIIMOHHBIE OCHOBAHHS U CTAHOBUTCS HOBOM (POpPMOI OOIIIEHUST YUUTENS
Y yJaliuxcs B TUIaHe MTPOU3BOJICTBA HOBOTO JIJIsl YYCHUKOB 3HAHMUSI.

Twurb! 3a1aHuiA, TpeUIaraeMbIX YUeHHKAM B XOJIE POCKTA:

® TpaKTUYECKUE 3aJaHus (M3MEPEHHs], YSPUCHHUS C MMOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB, pa3pe3aHus,
CcruOaHus, pUCOBAHHMS H JIp.)

® MpakTUYECKHE 33/a4M — 3a/1a4M MPUKIAJTHOTO XapaKTepa;

e mpoOJeMHbIE BOMPOCHl, OPUEHTHpPOBaHHBbIE Ha (OPMUPOBAHWE YMEHHI BBIJBUTATh THUIOTE3HI,
00BACHATH (haKThl, 000CHOBHIBATH BHIBO/IBI,

® TEOpEeTUYECKHUE 3aJaHUs Ha TIOUCK U KOHCIIEKTUPOBaHUE UH(POPMAINH, ee aHAINU3, 0000IIeHre U T.11.;

® 33/1a4M - COBOKYITHOCTb 33JaHU Ha MCIIOJIb30BaHKUE OOIIUX I HUX TEOPETUYECKUX CBEICHHIA.

OcCHOBHBIE ATaIbl OPraHU3ALNUN TPOEKTHON IEATEIBHOCTH YJalIuXcs .
1. HoaroroBka K BHINOJIHEHUIO MpoekTa (popMHUpOBaHUE TpyMI, BblAaua 3aJaHuil. Beibop TeMbl u
1esiel MPOoeKTa; OINpe/ieieHue KOJIMYEeCTBa YYaCTHMKOB MPOEKTa). Yyarmuecs o0CYXIaloT TeMY ¢
yUUTEJIeM, MOJIy4atoT MPU He0OXOAMMOCTH JOMOIHUTENbHYIO HH(OPMAIINIO, YCTAaHABIUBAIOT 1IEIIH:



YUYUTCIIb 3HAKOMHUT Yydalluxcsi C CYTbIO HpOGKTHOﬁ ACATCIIBHOCTH, MOTHUBHPYCT YYalllUXCH,
IIOMOTAET B IIOCTAHOBKE LIECJICH.

2. IlnanmpoBaHue paboTH (pacnpeneneHne 00sA3aHHOCTEH, ONpeIeTICHHE BPEMEHH HHINBHIyaTbHON
pabotsl). OnpezneneHre HNCTOYHUKOB WH(GOpPMAIWU; IUIAHUPOBAHUE CIIOCOOOB cOopa M aHamu3a
nHbOpMAINY; TUIAHUPOBAHUE UTOTOBOTO MPOAYKTa ((popMbI mpencTaBiieHUs] pe3yiabTaTa): BBITYCK
ra3ersl, YCTHBIM OTYET C JEMOHCTPALMEN MaTEPUAIOB U APYTUX; YCTAHOBJIECHUE KPUTEPUEB OLICHKU
pe3yIbTaTOB; paclpe/eieHne 00sI3aHHOCTEeH Cpely YiICHOB KOMAaHJbBI: ydalluecsl BhIPaOaThIBAIOT
IIJ1aH ZIGﬁCTBHfI; YUYUTCIIb NOpcjaract MACHU, BBICKA3bIBACT IMPCAIIOJOXKCHUA, ONPCACIACT CPOKH
paboTHI.

3. HccienoBanme: ydJamuecss OCYIICCTBISIIOT IMOWMCK, OTOOp M aHAIW3 HYXHOH HH(popMammy,
OKCIICPUMCHTUPYIOT, HAXOJAT IIYTH PCIICHHA BO3HUKAIOIIUX HpO6JIeM, OTKPBIBAIOT HOBBIC IJIA
ce0s 3HaHMSI, YUUTENb KOPPEKTUPYET XO/JI BHIMOIHEHUS PaOOTHI.

4. OOoOmeHne pe3ysibTaTOB: ydaluecss 0000IIAIOT MOIY4YEeHHYI HHpopmanuio, (GopMyIupyroT

BBIBO/IbI M O(hOPMIISIFOT MaTepual Uil TPYNIOBON MPE3eHTALIUH.

IIpe3enTanus (oTUeT KaX A0 IPYNIbl UM YYEHHUKA OCYIIECTBIIAETCS 10 OKOHYAHUU IIPOEKTA).

OuneHka pe3yabTaToB MPOEKTHOM JEATEIIBHOCTH W TOJBEACHUE WTOTOB: KaXIbl YUYECHHK

OLICHMBAET XOJ WU pe3yJbTaT COOCTBEHHOM [IEATENBbHOCTH B TpyIIe, Kaxjaas pabodas rpymma

OCHUBACT MACATCIBHOCTH CBOMX YYACTHUKOB, YYHUTCIb OLNCHUBACT JACATCIBHOCTE KaXXI0Io

YYEHHUKa, TOJABOJIUT UTOTH MPOBEICHHON ydalluMuUcs paboThl, 0TMEYAET YCIEXH KaKJI0TO.

oo

BbInycKHUK HAy4YUTCH:

TJITAHUPOBATh U BBITIOJIHATH Y9€OHOE UCCIICIOBAHNE W YICOHBIN MPOEKT, UCIIOIB3YysI MOJIETH, METOIBI U
MIPUEMBI, aJICKBATHBIE HCCIIETyeMOi mpooiieme;

BBIOMPATH U UCTIOJIb30BaTh METO/IbI, PEJIEBAHTHBIE pacCMaTpUBaeMoil mpoolieme;

pacrno3HaBaThb U CTaBUTb BOMPOCHI, OTBETHl Ha KOTOPbIE€ MOTYT OBITH MOJIy4EHBI MyTEM HAYYHOIO
UCCIIEIOBaHUs, OTOMpaTh aJeKBaTHbIE METOJbl HCCleAOBaHMs, (HOPMYIMPOBATH BBITEKAIOIINE U3
UCCIIEIOBAHUS BBIBOIBL;

UCIOJIb30BAaTh TaKHEe MaTeMaTH4YeCKUe METOJAbl M TMpHEeMbl, Kak aOCTpakuus W HJeanu3alus,
JI0Ka3aTeNIbCTBO, JI0KA3aTENbCTBO OT IMPOTHUBHOTO, JOKA3aTENbCTBO IO aHAJIOTHH, ONPOBEPKEHHE,
KOHTPIpUMEDP, UHAYKTUBHBIE U IEAYKTUBHBIE PACCYKICHUS, IOCTPOCHUE U UCIIOJIHEHUE AITOPUTMA,
UCII0JIb30BAaTh TaKWE€ ECTECTBEHHOHAYYHbIE METOJbl M MpPHUEMBI, Kak HaOJI0JeHHe, MOCTaHOBKA
MpoOJeMbl, BBIIBIJKEHHE «XOPOIIEH THIIOTE3bl», AKCHEPUMEHT, MOJEIMPOBAHUE, TEOPETUUYECKOE
000CHOBaHUE, YCTAHOBIIEHUE TPAaHUI] IPUMEHUMOCTH MOJIEIH/TEOPHH;

UCIOJIb30BAaTh HEKOTOPbIE METOAbl TOJY4YeHHsS 3HAHHWM, XapakTepHble s COLUUAIbHBIX U
HUCTOPUYECKUX HAyK: IOCTaHOBKa MpOOJEeMbl, OMPOCHL, ONHUCaHUE, OOBACHEHUE, MCIIOJIb30BaHUE
CTaTHUCTUYECKUX JAHHBIX, HHTEpIpeTaIus (GaKToB;

SCHO, JIOTHYHO U TOYHO WH3JaraTh CBOIO TOYKY 3pEHHUs, MCIOJIb30BaTh S3BIKOBBIE CpPEICTBA,
aJieKBaTHBIE 00CyKIaeMoii mpobiieme;

oTIM4aTh (aKThl OT CY)KJIEHUIN, MHEHUHN U OIEHOK, KpUTHUYECKU OTHOCUTHCS K CY)KJICHUSIM, MHEHUSM,
OIICHKaM, pEKOHCTPYHUPOBATh UX OCHOBAHMUS;

BUJIETh U KOMMEHTHPOBATh CBSI3b HAYUHOTO 3HAHUS M IIEHHOCTHBIX YCTAHOBOK, MOPAJIbHBIX CYXACHUM
P MOJIYY€HUH, PACTIPOCTPAHEHUH U TPUMEHEHUU HAyYHOTO 3HAHUSI.

BblnyCKHllK noayuum 603MONHCHOCHIb HAYHUMbCA?

camocmosimeilbHo S’ClayMblG‘amb, nianuposeams U 6blNOJIHANTb ylte6H0€ MCC]Z@OO(?CZHM@, y’4l€6Hbll:i u
COl/ﬂxtaJZbellZ npoexkm,

ucnojlibzoeams doeadky, ozapedue, UHmyuyuro,

ucnonbzoeamsb HeEKomopbsle Mmemoowl noJjiy4erus 3HCIHM1/7, XapakmepHbsle ons COYUAIbHBIX U
ucmopudecKux HayK. aukemupoesarue, MO()@JZMPOGGHMQ, HNOUCK UcCmopu4ecKkux 06pa3u06;



ucnobzoeams HeKomopwsvle npuembpl XyOOZ)fCBCWlGeHHOZO NO3HAHUs mMupa: yeiocmuoe 0m06pa9fceHue
mupa, 06pa3HOCI71b, xy()OOiCGC?}’Z@eHHblT/Vl 6blmblceNl, oOpcaHuveckoe eo0UHCmMeE0 0614{620, 0cobenH020
(munulmoeo) u e()uHuqueo, OPUCUHATIBHOCNIb,

yeinenanpasieHHo U OCO3HAaAHHO paseueambsb C60U KOMMYHUKAMUBHbLE cnoco6Hocmu, oceaueamsv Hoebvle
A3blKOBblE cpedcmea,‘

OCO3HAeAmsv C60I0 0OMEEMCMBEHHOCHb 3a 6ocmoeepuocmb NOJIYYEHHbIX 3HCZHL£12, 3a Kawecmeo
6blNOJIHEHHO20 npoeKkma.



Dopmupyembie

HaunmeHnoBaHue
COLMAIBHO JyiekTpOHHBbIE (LM(POBHIE)
Pas3/eJIoB U TEM KoauuecTBo
HpOrpaMMBI 4acoB 3HAYNMBIE, o0pa3oBaTejibHbIE pecypchl
HEHHOCTHBIE
oTHoIeHus  (Ne)
Sapoicielie u passuTHe 4 1,23,4,9, 10 bu6mmoreka [{OK
BOJIOLHOHHBIX https://m.edsoo.ru/7f41¢c292
MPEJICTaBICHUN B
OHoIOruH
MukposBoroius u eé 14 2,7,9 10 bu6moreka [IOK
Pe3yIIbTaThI https://m.edso0.ru/7f41¢c292
MaxpooBomoms 1 eé 6 3,4, 56,7 bubnuorexa [JOK
A https://m.edsoo.ru/7f41c292
[Tpoucxoxaenue u 15 1,2,3,4,5,6, 7, bu6mmorteka [IOK
Pa3BUTHUC )KU3HHU Ha 8,9 10 https://m.edsoo.ru/7f41c292
3emie
[Tpoucxoxaenue 10 1,2,3,4,5,6,7, bu6moreka [IOK
YeJ0BeKa — aHTPOTIOTeHE3 8,9 10 https://m.edsoo.ru/7f41¢c292
DKOJIOTHS] — HayKa O 1,2,3,4,5,6, 7,
B3aI/IMOOTHOHIeH}I]/II;IX 3 8,9 10 Bubnuorexa LIOK
Y https://m.edsoo.ru/7f41¢c292
OpraHU3MOB H
HaJIOpPraHU3MEHHBIX
CHUCTEM C OKpYKaronien
cpenoit
Opranusmsl 4 cpena
O6pI/ITaHI/I}I ped 9 ;' g' :;)4’ > 6.7, Bubmuoreka ITOK
n https://m.edsoo.ru/7f41c292
DKOJIOTUSA BUIOB U 9 1,2,3,4,5,6, 7, bu6mmoreka [JOK
TTOTTYJISIIIHIA
Dkosorus coodmecTs. |12 8,9, 10 https://m.edsoo.ru/7f41c292
DKOJOTUYECKUE CHCTEMBI
buocdepa — rimodanbHas 6 1,2,3,4,5,6, 7, bu6mmoreka [JOK
JKOCHUCTEMA 8,910 https://m.edsoo.ru/7f41¢c292
UYenosek u OKpyxarouias 6 1,2,3,4,5,6, 7, bu6mmoreka [JOK
cpena 8,9, 10 https://m.edsoo.ru/7f41c292
PesepBHOE Bpemst 1,2,3,4,5,6,7,
8 8,9, 10 bu6mmoreka [JOK
https://m.edsoo.ru/7f41¢c292
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YACOB I10 102

I[TPOTPAMME



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

MOYPOYHbII N/IAH (KTM)

Ne Oata JomalwHee 3agaHue
Tema ypoka
n/n
1 01.09 Oommoimonnas Teopust U. Jlapeuna 81
) 03.09 JIBMOKYIIHE CHUITBI SBOJIFOIIMH BUJIOB 110 Y. §2
Hapsuny./lnarnocruueckas padora
3 05.09 Boprba 3a cymecTBoBaHUE, €CTECTBEHHBINA U §3
HCKYCCTBEHHBIN 0TOOD
4 08.09 ®opMHpOBaHUE CHHTETUYECKON TEOPUHU §4
HBOJTIOIIUHT
5 10.09 DTarbl HBOTIOIMOHHOTO TIpoIecca: 85
MUKPOIBOJIIOIUS H MAKPOIBOIFOIIHSI
6 12.09 [Tomynsanmst — sneMeHTapHas €IMHAIIA 86
ABOJTIOIIUT
15.09 3akoH reHeTnyeckoro pasHoBecus Jx. Xapau, 86
7 B. Baiin6epra. JlabopaTtopHas pabora
«BbIsIBIEHNE U3MEHYMBOCTH Y 0COOEH OJTHOTO
BHJIA»
8 17.09 DneMeHTapHbIe (PAKTOPHI IBOJTIOIAN 87
9 19.09 Dddext ocnoBarenss. DPPexT OyTHUIOUHOTO 88
TOPJIBIIIKA
10 22.09 Murpanuu. M301suu momyJIsiiyii: §9
reorpaduueckasi, OnoJorndecKas
1 24.09 EctecTtBeHHbIi 0TOOp — HanpaBIsSIOMIHIA §10
(baxTOp 3BOIIONUN
12 26.09 ITonoBoit oTOOP §11
29.09 [Ipucnoco61eHHOCTh OPraHU3MOB KaK 8§11
13 pe3yabTaT MUKPOIBOJIIOIMH. JlabopaTopHas
pabora «M3yyenue apoMopdo30B u
WAMOAIaNTAlMK Y PACTCHUH M YKUBOTHBIX)»
01.10 ITpumeps! npucocoOIeHNH Y OpraHU3MOB: Jexus
Moposiornueckue, Gpru3nonornyeckue,
14 OMOXMMHYECKHE, TOBEIEHYECKHE.
JlaGopatopHas pabota «IIpucnocoOnenus
OpPraHU3MOB U UX OTHOCHUTEJbHAS
11enecooOpa3HoCTh
15 03.10 Bupa, ero xputepuu u CTpyKTypa. Jlexims

JlaGopatopHas pabora «CpaBHEeHHE BHJIOB I10




MOP(}OJIOTHIECKOMY KPUTEPHUIO»

16 06.10 CrpykTypa BHzIa §12
17 08.10 BunooOpa3oBanue Kak pe3yabTaT Jexmus
MUKPOIBOJIOIUH
18 10.10 CBsi3b MUKPO3BOJIIOIUH F SITUACMHOJIOTHH §12
19 13.10 Makxkpoasomtonus. [laneonronornueckue §13
METO bl U3YUECHHUS IBOJIOIIH
15.10 Buoreorpaduueckre MeTOIbI H3y4EeHUS 8§14
20 SBOJIIONMH DMOPHOJIOTUYECKUE U
CPaBHUTEIHEHO-MOP(OIOTHUECKUE METOTBI
M3YUYEHHSI SBOJTIOLIUT
21 17.10 KoHTponbHas paboTa T[ToBTOpEHME
20.10 MouiekynspHO-TeHeTHUeCKHEe, OMOXUMHUUYECKHE §15
22 Y MaTeMaTHYE€CKUE METO Il U3YUCHUSI
ABOJTIOIIUHT
23 22.10 OO6mIre 3aKOHOMEPHOCTH YBOJTIOIUH 8§16
24 24.10 AnantuBHas paguanus. HepaBHoMepHOCTB Jlexius
TEMIIOB JBOJIOIHH
o5 05.11 Hayunbie runotessl IpOUCXO0KIEHUS )KU3HHU Ha §17
3emuie
26 07.11 JloHay4dHBIE IPECTABICHUS O 3aPOKICHUN §18
KU3ZHU
27 10.11 OCHOBHBIE ATarbl HEOPraHUYECKON IBOJTFOITUN §18
28 12.11 I'unoTe3bl 3apoXKACHUS KUZHU §19
14.11 Uctopus 3emiu 1 METO/IBI €€ U3YUEHHUS. §19
29 JlaGopaTtopHnas padota «/3ydeHue u onvcaHue
HCKOTIAEMBIX OCTATKOB JAPEBHUX OPraHU3MOBY»
30 17.11 HavanpHble 3Tansl OpraHu4ecKoi BOJIIONNN § 20
31 19.11 DBOJIIOIMS DYKAPUOT §21
21.11 OcHOBHBIE ATaIIbl 3BOJIOLUU PACTUTEIBHOTO §21
39 mupa. [Ipakrudeckas padora «3yucHue
0COOEHHOCTEH CTPOCHHS PACTCHHI Pa3HBIX
OTJICIIOBY
33 24.11 OcCHOBHBIE ATAIbI BOJIOIUHU )KUBOTHOTO MUpPa §21
26.11 DBodolus )KUBOTHRIX. [IpakTuueckas padota §22
34 «M3ydyenue ocoOEHHOCTEH CTpPOCHNUs
MO3BOHOYHBIX KUBOTHBIX)
35 28.11 PazButue xu3Hu Ha 3eMJie Mo IpaM U Mepuoiam §22
36 01.12 MaccoBble BBIMUPaHUSI — SKOJOTHYECKUE § 23

KPHU3UCHI ITPOLIIIOTO




37 03.12 CoBpeMeHHBIH 3KOJOTUYECKUI KPU3HC, €r0 §23
0COOEHHOCTH

38 05.12 CoBpemMeHHast cucTeMa OPraHuYECKOro MUpa § 24

39 08.12 OCHOBHBIC CUCTEMATUYECKUE TPYIITIBI § 24
OpraHu3MoOB

40 10.12 AHTpOTIONOTHSA — HayKa O YeJIOBEKe § 45

41 12.12 Pa3BuTHe npeacraBiaeHuil 0 IPOUCX0KICHUN Jexius
YeoBeKa

42 15.12 MecTto 4enoBeka B CHCTEME OPraHUYECKOTrO Jexuus
MHupa. [IBruxKymue CUibl aHTPOIIOreHe3a

43 17.12 KoHTponbHasa pabota TToBTOpEHHE

44 19.12 CooTHolIeHHE OMOJIOTUYECKUX U COLUAIIBHBIX § 25
(hakTOpOB B aHTPOIIOTEHE3E

45 22.12 OcHOBHBIE CTa/IN aHTPOTIOr€HE3a § 26

46 24.12 [TameoreneTnka u majaecoreHOMHKa §27

47 26.12 DBOJTIOIUS COBPEMEHHOTO YeJI0OBEKa § 28

48 29.12 UenoBeueckue pachl. Jlexuus

49 12.01 MexaucIuIInHApHBIE METO bl AaHTPOTIOJIOTHHI §29

50 14.01 3aporkJIeHUE U Pa3BUTHE SKOJIOTUU §29

51 16.01 MeTo 1Bl SKOJIOTHH. § 30

52 19.01 3HaveHHE IKOJOTHUECKMX 3HAHUH )1 YeI0oBeKa §30

53 21.01 Dkojoruveckue GakTopsl Jlexims

54 23.01 Abunotuueckue pakropsl. CBET Kak §31
9KOJIOTUYECKUHN (HaKTop.

55 26.01 Aobuotnyeckue dakropsl. Temneparypa kak §32
9KOJIOTUYECKUHN (aKTop.

28.01 Abunotuueckue pakTopsl. BnaxkHOCTh Kak 8§33

56 IKoJIoTHYecKui dakrop. JlabopaTtopHas padora
«AHaTOMUYECKHE 0COOCHHOCTH pacTeHUH U3
pa3HBIX MECT OOUTaHUS

57 30.01 Cpenpl oOuTaHUS OPraHU3MOB § 33

58 02.02 buonorudeckue puTMbl § 34

59 04.02 XKuznenusie GopMbl OpraHu3MOB §34

60 06.02 buoTtnueckue pakropsl § 35

61 09.02 3HaueHne OMOTHYECKUX B3aUMOICUCTBUN ISt §35
CYIIECTBOBAHMsI OPIraHU3MOB B cpesie OOMTaHUS

62 11.02 DKOJIOTHYeCKHEe XapaKTePUCTUKU TOMYISIIH § 36

63 13.02 OcCHOBHBIE IOKA3aTeNN MOMYJSLNN: §37

YUCJICHHOCTD, INIOTHOCTD, BO3paCTHAA U




M0JIOBasi CTPYKTYypa

16.02 OcHOBHBIE TOKA3aTEINN MOMYJISUN: §37
64 POKIaeMOCTh, IIPHUPOCT, TEMIT POCTa,
CMEPTHOCTh, MUT'PALIAN
65 18.02 DKoJoTHYeCcKast CTPYKTYpa MOIYISIHH 8§38
66 20.02 JlnHaMuKa TOMYISIINAN U €€ PeryIsius 8§38
67 25.02 KpuBble pocTa ynCIIEHHOCTH NOMYJISALUN. 8§39
KpuBbie BbDKUBAHHS
27.02 DxoJsioruyeckas Huia Buaa. JlaboparopHas §39
68 pabota «IIpucmocobaeHus CeMsIH paCTeHHUI K
pacceneHuio»
69 02.03 Bun xak cucrema nomynsuit 8§ 40
70 04.03 3aKOHOMEPHOCTH MOBEJICHUSI U MUTPAITHIA 8§ 41
YKUBOTHBIX
71 06.03 Coo0111ecTBO OpraHu3MOB — OHOIICHO3 8§ 42
DKocHUCTEMA KaK OTKPbITasi CUCTEMA
7 11.03 KpyroBopoT BemecTB 1 MOTOK SHEPTHUH B 8§ 43
IKOCHCTEME
73 13.03 OcHOBHBIE TIOKA3aTEIIA IKOCUCTEMBI § 44
74 16.03 KoHTponbHas pabora I[loBTOpCHHE
75 18.03 DKOJIOTHYECKUE TTUPAMUIBI § 45
76 20.03 N3menenus coo01ecTB — CYKIIECCUH 8§ 46
77 23.03 [IpupoaHbIEe 2KOCUCTEMBI. DKOCUCTEMBI 03€p U § 47
peK. DKOCHUCTEMBI MOpPEN U OKEAHOB
78 25.03 [Ipupoansie IiKOCI/ICTCMBI. DKOCHUCTEMBI TYH/IP, § 48
JIECOB, CTEICH, ITYCTHIHb
79 27.03 AHTPOIIOTEHHBIC SKOCUCTEMBI § 49
80 06.04 YpOo3akocucTeMBI. § 50
81 08.04 3aKOHOMe£)HOCT1/I (dbopMUpOBaHUS OCHOBHBIX §51
B3aUMO/JICHCTBHI OPraHU3MOB B SKOCHUCTEMAX
10.04 MexaHu3MbI BO3JICUCTBUS 3arpsA3HCHUI Pa3HBIX §52
82 TUTIOB Ha CyOOPraHU3MEHHOM, OpPTraHU3MEHHOM,
MOMYJISIITHOHHOM M 9KOCUCTEMHOM YPOBHSIX
83 13.04 buocdepa — obmennanerapHas 060104Ka §53
3emun
84 15.04 Yuenue B. U. Bepnanckoro o 6uochepe 8§ 54
85 17.03 3aKOHOMEPHOCTH CYIIECTBOBaHMs OHOC(hEpHI § 55
86 20.04 KpyroBopoTs! BemecTB 1 OUOT€OXUMHUYECKHUE 8§ 56

ITUKIIBI




87 22.04 3oHanbHOCTH Ouochepsl. OCHOBHBIE OHOMBI §57
CyILIU

88 24.04 YcroitunBocTh GHocheps §58

89 27.04 DKOJIOTUYECKHE KPU3UCHI M WX TPHYHHBI §59

90 29.04 Bosneiictue yenoBeka Ha Ouochepy § 60

01 04.05 AHTponorerulﬂoe BO3/ICHICTBUE HA PACTUTEIHHBIN § 61,62
Y J)KUBOTHBIA MU

92 06.05 OxpanHa mpupo sl § 63,64

03 08.05 OCHOBHBIE TIPUHIHIIBI YCTOWYNBOTO Pa3BUTHS § 65,66
YeJI0BEYECTBA U MPHUPOIbI

13.05 ParmonanbsHOE TPUPOIOTIONB30BAHUE U § 67,68

94 COXpaHEHHE OMOJIOTUYECKOr0 pa3Ho00pasusl
3emin

95 15.05 O6006mmenue mo Teme « MUKpPOIBOTIONUS U €€ § 69,70
Pe3yABTATHI

96 18.05 KoHTponbHas pabota [oBTOpEHHE

97 20.05 O6o6menne o Teme «I[IponcxoxacHue n § 71,72
pa3BHUTHE KU3HU HA 3EMIIE»

08 22.05 O606menue mo Teme «IIpoucxoxaecHue 8§73
YeJI0BEKa — aHTPOTIOTCHER)

99 25.05 O06o0menue 1Mo Teme «IKOJIOTHS — HayKa O 8§74
B3aMMOOTHOIICHHUSIX OPTraHU3MOBY

OBUIEE KOJIMYECTBO YACOBIIO | 99
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJBHOI'O IPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YUEHUKA
Tepemon A.B., [lerpocoBa P.A.
buonorus. 11 xnace. Yrinyonéunsiit yposenb. «lIpocsemenuey, 2023-2024.

METOJUYECKHUE MATEPUAJIbBI IJISA YYUTEJIA
https://content.edsoo.ru/case/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

1. https://lesson.edu.ru/catalog

2. https://resh.edu.ru/subject/13/5/

3. https://www.yaklass.ru/?b%01

4, bubauorexa IHOK https://m.edsoo.ru/7f416720
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