JIOKYMEHT HOZMCAH IPOCTOM
3NE IIHCEIO

MYHULIUITAJTBHOE BIOJ)KETHOE OBLHIEOBPA3OBATEJIBHOE YYPEXKJIEHHUE
"CPEJIHSIS OBIIIEOBPA3OBATEJIBHAS IIIKOJIA Ne 34 UMEHMU 51-OM APMUH"
MYHHUIIUITAJIBHOT O OBPA3OBAHUS TOPOJACKOM OKPYI' CUM®EPOIIO.JIH

PECITYBJIMKU KPBIM
(MBOY "COIII Ne 34 um. 51-o0it Apmuun" r. Cumbepomnolsi)

PACCMOTPEHA NNPUHSATA YTBEPXIAIO
PykoBoaurens HIMO Ilenarornyeckum COBETOM Hupexrop
MBOY "COII Ne34 um.51-oi1
B.B. JluBanoBa Apmun"
ITporokon Ne 1 r. Cumdeporons T. A. Teperynona
oT «20» aBrycra 2026 r.
IMporoxon Ne 18 «24» aBrycra 2026 r.
OT «24» aBrycta2026 r.
COI'JIACOBAHA
3aMecTUTENb JUPEKTOPA 10
YBP
H.B. Conory6

«21» aBrycra 2026 r.

PABOYAS NTIPOI'PAMMA
cocraBjieHa ¢ yuerom DPII
no yuedOHomy npeamery «buosorus»
(6a3oBbIii ypOBEHbD)

Kmacce: 10-11
Yuureasn: JlIusanosa Biaaga BaagumuposHa
Kpainudpuxkanuuonnass kareropusi: Bbicliasi

Cumdepomnoinn 2026



HHOACHUTEJBbHAA 3AIIUCKA

PabGouass mporpamma mno Ouosioruu paspaboTaHa Ha OCHOBE CIEIYIOIIMX HOPMATHUBHBIX

JTIOKYMEHTOB:

1) ®enepanbhbiii 3akoH OT 29.12.2012 r. Ne 273 — @3 «OO6 obpa3oBanun B Poccuiickoii
®deneparum» (C UISMECHEHUSIMH U JIOTIOTHEHUSIMU ).

2) @enepanbHblii 3akoH 0T 24.09.2022 Ne371-®d3 «O BHeceHuM u3MeHeHU B DenepasibHbIi
3akoH «O0 obpazoBanuu B Poccuiickoit denepanum» u crateio 1 denepanbuoro 3akona «006
o0s3aTenbHbIX TpeboBaHusax B Poccuiickoit deneparum.

3) denepanpHBIi TOCYJAapCTBEHHBIH  00pa3oBaTeNbHBIA  CTaHAAPT CPEIHEro  OOILEro
oOpa3oBaHusl, YTBEPKACHHBIA TPUKa3oM MuHHCTEpCTBAa 00pa3oBaHus U HayKu Poccuiickoi
®enepanuu ot 17.05.2012 No 413.

4) Tlpuka3 MuHHCTEpCTBA MPOCBElIeHUss W Hayku Poccuiickoii ®deneparmun Ne 732 ot
12.08.2022 r. «O BHeceHMHM M3MEHEHMH B  (efepanbHblii  TOCYNapPCTBECHHBIHI
o0pa3oBaTeNbHBIA CTAHAAPT CPEAHETO OOIIero 0O0pa3oBaHUs, YTBEP)KIACHHBIM MPUKA30M
MunucTtepcTBa 00pazoBaHus U HayKu oT 17 mast 2012 r. Ne 413».

5) Ilpukaszamu Munuctepcra npocsenienus Poccutiickoit deaeparmu ot 09.10.2024 Ne704, ot
08.10.2025 Ne 729, ot 10.11.2025 Ne 808 «O BHeCEHMM U3MEHEHUN B HEKOTOPbHIE IPUKA3bI
MunuctepctBa mnpocBemieHus Poccuiickoit ®Denpepanuu, Kacarommecs —(emepaabHbIX
00pa30BaTeNbHBIX MPOTPaMM HAYaJIbHOrO O0IIero oOpa3oBaHMs, OCHOBHOIO OOIMIETO
00pa3oBaHUs U CPEIHET0 00IIEeTr0 00pa30BaAHUY;

6) Ilpuka3 MunucrepcTBa npocseuienus Poccuiickoit @eneparuu ot 18 mas 2023 roma Ne 371
«O0 yTBepxkneHuun (QenepanbHON 00pa3oBaTENbHONM MPOTrpaMMbl CPEIHEro  OOIero
o0Opa3oBaHUs (C U3MECHEHUSIMHU).

7) Canutapusie mpaBuiaa CIT 2.4.4283-26 «CaHUTapHO-3IHMIEMHOJIOIHYECKHE TPEOOBAHHS K
OpraHu3alusM BOCIUTaHHA U OOyUYCHHs, OTAbIXa M O3J0POBJICHUS IETEH U MOJIOJCKI,
YTBEPKACHHBIMU TOCTAaHOBIEHHEM [ JITaBHOTO TOCYJapCTBEHHOTO CAHUTApHOIO Bpaya
Poccuiickoit ®eneparuu ot 02.06.2026 Nel9.

8) IlocranoBneHue I'TaBHOrO TOCYAapCTBEHHOTO CaHHUTApHOro Bpada Poccuiickoit Penepanuu
or 28 sauBaps 2021 r. Ne 2 «O0 yTBepkaeHUM caHUTapHbIX npaBuil v HopMm CanlluH
1.2.3685-21 «I'urueHndyeckrue HOPMATHBBI U TPeOOBaHUSA K 0OeCIeUeHHI0 O0€30MacHOCTH U
(unn) 0e3BpeIHOCTH IS YelloBeKa (DAKTOPOB CPeIbl OOUTAHUSI.

9) Iucemom MunmcTepceTBa mpocseienus Poccuiickoit emeparmu ot 2 mapra 2026 1. Ne 03-
320 «O6 uzmenenusix B @OOI».

10) ITucemom MuHKcTepcTBa 00pa30BaHMs, HAyKH H Moyoaekd Pecrnybonmuku Kpbim ot
04.03.2026 Nol1X.24-1337/2026.

11) ITucemamu MuHHCTEpCTBA 00pa3oBaHMsA, HAyKd W Moyoaexu Pecryomuku Kpbim oT
31.03.2026 Ne 01-15/2399, ot 05.05.2026 Ne 01-15/3407.

12) MeTtoauveckne  peKOMEHAAlMKM 00  OCOOEHHOCTSX  MpErnojaBaHWs OWOJOTMH B
o01eo6pazoBaTenbHbIX opranu3anusax Pecryommku Kpeiv B 2026/2027 yueOHOM TOY.

13) VcraB MBOY "COII Ne 34 wum. 51-oit Apmun" 1. Cumdepomnoss, NTpUIOKEHHE K
noctaHoBieHno Anmunucrpauuu r. Cumdeponons PecryOmuku Kpsim ot 05.03.2026 Ne
819.

14) OcHoBHast 0Opa3oBaTebHas Mporpamma cpeaHero oomero oopasosanus MBOY "COII Ne
34 um. 51-oit Apmun" r. Cumpepomnons (mpukas ot 24.08.2026 Ne 356).

15) Vuebusblit muan cpeanero oomiero oopaszosarus MBOY COII Ne 34 um. 51-0it Apmun" r.
Cumopeponosns Ha 2026/2027 yu. r. (mpuka3 ot 24.08.2026 1. Ne 357).

16) Pabouas mporpamMma BocruTanus (¢ uaMeHeHusIMH) (puka3 ot 24.08.2026 r. Ne 392).

17) ITonoxenust o GopMax, MEPUOJUYHOCTH M MOPSJIKE TEKYIIET0 KOHTPOJIS YCIEBAEMOCTH M
MPOMEXXyTOUHOH aTTectanuu odydaromuxcs B OO ot 24.08.2026 Ne 358.
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[Ipu pazpaboTke nmporpamMmbl 0 OUOJIOTUM TEOPETHUECKYIO OCHOBY JUISI OIIPEIEICHHUS [T0IX0/10B
K (hopMUpOBaHHIO copepkaHUs yueOHOro mpeamera «buomorusy coctaBuim: KOHIENTYaJbHbBIE
nonoxkeauss AGI'OC COO o B3auMOOOYCIIOBICHHOCTH IEJIeH, COACpIKaHUS, Pe3yJIbTaTOB
o0yueHHs U TpeOOBaHUI K YPOBHIO NOJATOTOBKU BBIITYCKHHUKOB, IOJIOKEHHUS 00 O0IIUX IENsAX U
MPUHIIMIIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHME CHCTEMBI CpEJHEro oOIero
obpaszoBanusi B Poccuiickoii denepannu, a Takke TOJOXKEHHS O crnerudpuke Owonoruu, e
3HaYCHWW B TIO3HAHWU JKHUBOW TPHUPONBI W OOECIIEYCHHWH CYIIECTBOBAHHUS YEIIOBEUYECKOTO
obmectBa. CoriacHO Ha3BaHHBIM IOJIOKEHUSIM, ONpEeSIeHbl OCHOBHBIE (DYHKIIMH MPOTPAMMBI
1o 6MoIoruu M €€ CTpyKTypa.

[Iporpamma no 6uosoruu Ja€T MpeacTaBlIeHue O Lensx, 00 o0uieil crparerun 00y4eHus,
BOCIIMUTAaHHUSI M Pa3BUTUS OOYyYalOMIMXCS CpeAcTBaMu yuyeOHoro mpeamera «buomorus»,
onpezenser 00sA3aTeNbHOE NPEAMETHOE COJIEpKaHUE, €ro CTPYKTYpYy, paclpenesieHHe Io
paszenaM M TeMaM, PEKOMEHAYEMYIO IOCIeI0BaTeIbHOCTh M3YUYEHUsl y4eOHOTO Marepuana ¢
y4€TOM MEXKIPEIMETHBIX M BHYTPUIPEAMETHBIX CBsI3€H, JIOTUKM 00pa30BaTEILHOTO IMpoLecca,
BO3PACTHBIX OCOOCHHOCTEH 00YyUYarOIIHUXCSI.

B mporpamMMe mo Ouonoruu Takke YUYUTHIBAIOTCA TpeOOBaHHUS K IUIAHUPYEMBIM
JMYHOCTHBIM, METANpEeJAMETHBIM M MPEIMETHBIM pe3yjibTaTaM oOydeHus B (HOPMHUPOBAHHUU
OCHOBHBIX BHJIOB Y4€OHO-TI03HABATEILHON 1€ATEIHHOCTH/yUueOHBIX AeHCTBHI 00yUYaronxcs mo
OCBOCHHIO COJIEP)KaHHU OMOIOTMYECKOr0 00pa30BaHMS.

B nporpamme no 6uosorun (10—11 kiaccel, 0a30BbIl ypOBEHB) pEaNn30BaH MPUHIIMII
MPEeMCTBEHHOCTH B H3Y4YeHHHM Owuonoruu, Onaromaps dYeMmMy B Hell mpocMmaTpuBaercs
HaNpPaBJICHHOCTh HAa Pa3BUTHE 3HAHUH, CBA3aHHBIX C (POPMHUPOBAHUEM E€CTECTBEHHO-HAYYHOTO
MHUPOBO33PCHHUS, IIEHHOCTHBIX OpPWUEHTAIMH  JIMYHOCTH, OKOJOTUYECKOTO  MBIILUICHHUS,
MIPEeICTaBICHUII O 370pOBOM o0Opa3e JKM3HM U OEpexHBIM OTHOIIEHHEM K OKpy)Karolen
npupogHoi cpene. [losromy Hapsany ¢ u3ydeHHEM OOIIEOMOIIOTUYECKHX TEOpHUH, a TaKKe
3HAaHUN O CTPOEHUU KUBBIX CUCTEM PA3HOTO PAHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HUX
MPOIIECCOB B TpOrpaMMe MO OHOJOTMM YJEJICHO BHHUMAHUE HCIIOJIB30BAHHUIO IOJyUYEHHBIX
3HAaHUI B IOBCEIHEBHOM JKU3HU ISl PEIICHHS MPUKIATHBIX 3a/1a4, B TOM YUCIIE: MPOPUIAKTUKA
HACJIE/ICTBEHHBIX 3a00JIeBaHUN  YEJNOBEKa, MEJUKO-TEHETUUYECKOTO0  KOHCYJIBTUPOBAHUSA,
000CHOBaHMS KOJOTMYECKH IeJIeCO00pa3HOro MOBEACHUS B OKpY’KaIOIIEeH MPUPOIHOM cpere,
aHaIM3a BIMSHUS XO3AWCTBEHHOM JEATEIILHOCTH YEJOBEKa HA COCTOSIHHME TNPUPOIHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHJICHHE BHUMaHMA K NPUKIAJHOW HANpPaBICHHOCTH y4eOHOro
npeamera «bronorus» MpoIUKTOBAHO HEOOXOIUMOCTHIO 00ECIIEUEHUS YCIOBHMA ISl PEIICHUS
OJIHOM M3 aKTyaJIbHBIX 3a/1a4 HIKOJLHOTO OMOJIOTMYECKOro o0pa3zoBaHus, KOTOpast MpeArnoIaraet
¢dopmupoBaHue y OOy4aromMXCs CIIOCOOHOCTH aJalTUPOBATbCs K W3MEHEHHMSM JUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUDA.

buonorus Ha ypoBHe cpemHero ooOmero oOpa3oBaHusi 3aHMMaeT BaxkHoe Mecto. OHa
obecrnieunBaeT (popMupoBaHHE Yy OOydalOMIMXCSl TPEACTABICHUH O HAaydyHOW KapTHHE MUDA,
pacmupsieT 1 0000IIaeT 3HAaHHUS O KUBOH MPUPOJIE, €€ OTIMIUTETHHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alliil M DHBOJIOLUU, CO3MaET YCJIOBHUSA [UIA: TO3HAHUS 3aKOHOB JKHUBOM MPHUPOIHI,
¢dopmupoBaHus (YHKIMOHATBHON TPaMOTHOCTH, HABBIKOB 30POBOTO M Oe3omacHoro odpasa
KHU3HH, YKOJIOTHUECKOTO MBIIUICHUS, [IEHHOCTHOTO OTHOIICHHUS K )KUBOW MPHUPOJIE U YETIOBEKY.

Bonbuioe 3HayeHwe OWONOTHS UMEET TaKXKe g pEHIeHHs BOCIHUTATEIbHBIX U
Pa3BUBAIOIINX 33Jlay CPEIHEr0 001Iero o0pa3oBaHus, coluamu3auu ooyyatomuxcs. M3yyenue
Oouoaorun o0ecrnieunBaeT yCIIOBUS JUTSE dbopMupoBaHUs HHTEJJICKTYaJbHBIX,
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KOMMYHHKAIIMOHHBIX U HH(QOPMAIMOHHBIX HABBIKOB, ICTETHUECKON KYJIbTYpPbI, CIIOCOOCTBYET
MHTETpaluy OMOJIOTUYECKUX 3HAHUN C MPEACTABICHUAMHU M3 JAPYTUX y4eOHBIX NPEIMETOB, B
9aCTHOCTH, (PH3UKH, XUMHU U Teorpaduu. HazBaHHBIEC MONIOKEHUS O IPeIHA3HAUYCHIH YIeOHOTO
npenmera «buojorus» COCTaBUIM OCHOBY [UIsl ONpENEieHHUs IMOAXOJ0B K OTOOpYy U
CTPYKTYPUPOBAHUIO €TO COJIEPKaHMs, IPEACTABICHHOT0 B IIpOrpaMmMe Mo OMOJIOTUu.

Ot60p conepkanusi yaeOHOTO npeameTa «bruonorus» Ha 6a30BOM YPOBHE OCYIIECTBIIEH C
MO3UIUI KYJIBTypOCOOOPa3HOTO MOAXO0/a, B COOTBETCTBUU C KOTOPHIM OOYHYAIOIIUECs TOJIKHBI
OCBOWTDH 3HAHUS W YMEHHS, 3HAYMMBIC JJisi (POPMUPOBAHUS OOIIEH KyJIbTYphI, OMPEACIISIONINe
aJIeKBaTHOE IIOBEJICHHME 4YeJOBEeKa B OKpY’Kalollell MpHpPOAHON cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOM >KM3HU U MPAKTUUECKOH nearenbHocTH. Ocoboe MecTo B 3TOM cucTtemMe 3HaAHUN
3aHMMAIOT 3JIEMEHTBHl COJEp)KaHUs, KOTOpbIE CIy’)KaT OCHOBOM s  (opmupoBaHus
MPEeICTaBICHUII O COBPEMEHHOW €CTECTBEHHO-HAyYHOM KapTMHE MHpa W LEHHOCTHBIX
OpPHUEHTAMSX JIMYHOCTH, CIIOCOOCTBYIOIIMX I'yMaHU3AUN OMOJIOrMYECKOT0 00pa30BaHMs.

CtpyKTypupoBaHUE COJEpKaHUs y4eOHOTO Marepuaja B MpPOTrpaMMe MO0 OHOJIOTHH
OCYIIECTBJICHO C YYETOM MPUOPUTETHOTO 3HAUCHUS 3HAHUNA 00 OTIMYUTEIBHBIX OCOOCHHOCTSIX
JKUBOW MpPUPOJABL, O €€ ypOBHEBOW OpraHM3alUd W IBOJIOLMU. B COOTBETCTBMM C 3THM B
CTpYKType y4ueOHoro npeamera «buoiorus» BblIEICHBI CIEAYIOLIUE COIEPKATEIbHbIC JTUHUU:
«buonorus kak Hayka. MeToJpl HAY4HOTO MO3HaHMs», «KieTka kak Ouonoruyeckas cuctemMay,
«Opranu3m Kak Omosormuyeckas cuctema», «CucrteMa u MHOrooOpasue OpraHu4ecKoro MHpay,
«OBOJIOLUS KUBOU MPUPOAB), « IKOCUCTEMBI U MPUCYIIINE UM 3aKOHOMEPHOCTUY.

Henp u3yuenus yuyeOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE — OBJIaJCHHE
00yJaromuMHUCs 3HAHUAMH O CTPYKTypHO-()YHKIIMOHAJIBHOW OpraHW3allid >KUBBIX CHCTEM
pa3HOTO paHra v NpuoOpeTeHre YMEHUN UCII0JIb30BaTh 3TU 3HAHMSI Ui TPAMOTHBIX JEHCTBUI B
OTHOIIIEHUN OOBEKTOB >KUBOM MPHUPOJIBI U PEIICHUS PA3TUUHBIX )KU3HEHHBIX IPOOIIEM.

Joctuxenue nenu uzydeHus ydeOHoro mnpenmera «buonorus» Ha 0a30BOM YypOBHE
o0ecreynBaeTcs pelieHrueM CIeAYIOIUX 3a/1a4:

OCBOCHHME OOYYAIOUIMMHCS CUCTEMBbl 3HAHUH O OHOJOTHYECKUX TEOpHSX, YUYCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTE3aX, MpaBWJIaX, CIY>KalIMX OCHOBOHM Misi (OpMHUpPOBaHUS
IIPEICTABIEHUII O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O METOJaX HAy4yHOro IIO3HAHMI,
CTPOCHUHM, MHOT0OOpa3sMM M OCOOEHHOCTSX KMBBIX CHCTEM pa3HOIO YpPOBHS OpraHU3alluy,
BBIJIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEOBAHUIX B OMOJIOTHY;

¢dopmupoBaHue y OOy4aromMXCs MO3HABATEIbHBIX, MHTEIUICKTYAJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEH B MPOIECCE aHaIM3a JAaHHBIX O MyTSIX Pa3BUTHS B OMOJIOTUU HAyYHBIX B3IJIS/IOB,
ujei v MoAX0/I0B K U3YUECHHUIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3alluy;

CTaHOBJIEHHE Y oOOydyaromuxcs oOImeld KyJIbTypbl, (QYHKIHMOHAIBHOM TI'PaMOTHOCTH,
pa3BUTHE YMEHUN OOBSACHATH U OLIEHUBATH SBJICHUS OKPY’KAIOLIEro MHUpa UBOW MPUPOIBI Ha
OCHOBAHMU 3HAHWH U ONBITA, OJYYEHHBIX IPU U3yUYEeHUH OMOJIOTHH;

¢dbopmupoBaHre y OOyYarOMIMXCSd YMEHHH WIUTIOCTPUPOBATH 3HAUYEHUE OHMOJIIOTHYECKHUX
3HAHMA B MPAKTUYECKOW NEATEeTbHOCTH YeJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTUI U arpoOUOTEXHOJIOTHiA;

BOCHHUTaHHE YOEKAEHHOCTH B BO3MOXHOCTU TIO3HAHMSI YEJIOBEKOM >KHBOM MPUPOJIBI,
HE00X0IMMOCTH OEpeKHOTO OTHOIICHHS K Hel, COOII0IEHUs] STUUECKUX HOPM MpU MPOBEIECHUN
OMOJIOTMYECKHUX HCCIIEIOBAHUM;

OCO3HAHME LIEHHOCTH OMOJIOTMYECKUX 3HAHHMM JIJISl MOBBIIIEHHUS YPOBHSI 3KOJOTHYECKON
KYJBTYpBI, 17151 GOPMUPOBAHUS HAYYHOTO MHUPOBO33PEHHUS;
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MpUMEHEHHE NPUOOPETEHHBIX 3HAHUW U YMEHUN B MOBCEJIHEBHOW XU3HU JUISI OLEHKU
MOCIIEJICTBUI CBOEH NEATETbHOCTH IO OTHOIICHUIO K OKpYXalomled cpene, COOCTBEHHOMY
3I0pOBBIO, 0OOCHOBAHKE U COOJIIOICHUE Mep NMPOPUIAKTUKH 3a00JIEBaHUIA.

B cucteme cpennero oOmiero odpa3zoBanus yueOHbIN npeamet «buonorusy, usyyaembiit
Ha 0a30BOM ypOBHE, SIBISECTCS 003aTeFHBIM yUSOHBIM TIPEIMETOM.

Jlst m3ydeHus: 6noaorud Ha 6a30BOM YPOBHE CpeAHEro o0Iero oopa3oBaHUsl OTBOIUTCS
68 yacoB: B 10 kitacce — 34 yaca (1 gyac B Henenmto), B 11 kimacce — 34 yaca (1 yac B He1el0).

Hcnonb3yemslil yueOHUK:

buonorus. 10 knacc: y4eOHMK 111 0OmieoOpa3zoBaTebHbIX OpraHuzanuii (0a3oBbIi
yposens) / B.B. Ilaceunuk, A.A. Kamenckuii, A.M. Pyonos, I'.I". lIsenos, 3.I" 'anmontok; — M.:
IIpocBemenue, 2021
buonorus. 11 kiace: yueOHUK iist 001Ie00pa30BaTeNbHBIX OpTranu3anuii (6a30BbIi YpOBEHB) /
B.B. [Taceunuk, A.A. Kamenckuii, A.M. Py6uos, I'.I'. [lIgenos, 3.I' ["anontok; — M.:
IIpocsemienue, 2021



COJEP)KAHUE OBYYEHUA

10 KJIACC

Tema 1. buosiorusi kak Hayka.

buonorust xak Hayka. CBsi3b OHMONIOTHH C OOIIECTBEHHBIMU, TEXHUYECKUMHU U JAPYTUMU
€CTEeCTBCHHBIMU HaykamH, (uiiocopuei, 3TUKOW, ACTETUKOW W TpaBoMm. Ponbs Owomoruum B
(hopMUpOBaHUM COBPEMEHHOI HayYHON KapTHHBI Mupa. CucteMa OMOIOrMYeCKUX HayK.

Mertoabl O3HAHUS KUBOUM MPUPOJIbI (HAOII0ICHHE, SKCIIEPUMEHT, OIMCAaHUEe, U3MEpPEHHUE,
KJ1accuuKaIys, MOJSTUPOBaHNE, CTATUCTUYECKAst 00pabOTKa TaHHBIX).

JdemMoncTpanuu:

[Toptpetsr: Y. Japsun, I'. Mennens, H. K. Konbsuos, Ix. Yorcon u @. Kpuk.

Tabnuue! u cxembl: «MeToIbI TO3HAHUS KUBON PUPOIBI».

JlabopaTopHble U NIpaKkTHYeCKHe padoThI:

[Ipaktnueckass pabora Ne 1. «Mcnonb3oBaHuE pa3IUYHBIX METOJOB IPH H3YYEHHH
OHOJOTHYECKIX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U HX OPraHHU3AI M.

XKusble cucrtembl (OMOCHCTEMBI) Kak MpeAMET Hu3ydeHus Ouonoruu. OTIuMYME >KUBBIX
CHUCTEM OT HEOPTaHUYECKOUN MPUPOJIBI.

CpoiicTBa OmocHcTeM © HX pasHooOpasue. YPOBHU OpraHu3alud OHWOCHUCTEM:
MOJICKYJISIPHBI,  KJIETOYHbIA,  TKAHEBbIM,  OpPraHU3MEHHBIM,  MOMYJSALHMOHHO-BUIOBOM,
HKOCUCTEMHBIH (OMOTe01eHOTUYECKHIA), OMOC(hEPHBIH.

JdemoHncTpanum:

Tabmuupel u cxembl: «OCHOBHBIC MPHU3HAKU JKU3HW», «YPOBHU OpraHU3aLUU KUBOU
MIPUPOJIBD».

O6opynoBanue: moaenb Mosiekyssl JJHK.

Tema 3. XuMH4YeCKHUIi COCTAB M CTPOEHHUE KJIETKH.

XUMUYECKUI COCTaB KJIETKHU. XuMUYECKue 3JIEMEHTBHI: MAaKpO3JIEMEHTBHI,
MHUKpOd3JIeMeHThl. Boia 1 MuHepaabHbIe BEIIeCTBa.

OyHKIMU BOABl M MHUHEPAIbHBIX BEUIECTB B KieTke. [loanepxkaHue OCMOTHYECKOTO
OasaHca.

benku. CoctaB u cTpoeHne 6elKoB. AMHUHOKUCIOTH — MOHOMEPHI OenkoB. HezameHumbie
U 3aMEHHMMBIC AMHHOKHCIOTHL. AMHMHOKUCJIOTHBIM COCTaB. YPOBHH CTPYKTYPBI OEIKOBOM
MOJIEKYJIBl (TIEpBUYHAS, BTOPUYHAs, TPETHYHAs M YETBEPTHUHAS CTPYKTypa). XUMHUUYECKHE
cBoicTBa OenKkoB. buonorndyeckne QyHKIMN OCIKOB.

®depMeHThI — Ouonorndeckue kKaranu3aTopbl. CTpoeHue (epMeHTa: aKTUBHBIM IEHTP,
cyoctpatHas crneuuduuHocth. Kodepmentsl. Burtamunpl.  Otimuust  ¢GEepMEHTOB  OT
HEOPraHMYECKUX KaTalIn3aTOPOB.

VYrieBoabl: MOHOCaxapuabl (MIF0KO3a, pud03a 1 1e30Kcupud03a), Aucaxapuisl (caxaposa,
JAKTO3a) W TMojucaxapuibl (Kpaxmaj, TJIMKOTEH, IIeJUTI0JI03a). buosorndeckue QyHKIUN
YIJIEBOJIOB.

Jlununer:  Tpurnuuepunbl, (ochommmuabl, crepounbl. [ uapodmIBHO-TUAPOGOOHEIC
cBoiicTBa. buonornyeckue ¢yHkuuu aunuaoB. CpaBHEHUE YIiIeBOJIOB, OCIKOB U JUMHIOB KaK
HWCTOYHHKOB YHEPTHUU.

Hyxneunossie kucnorsl: JJHK n PHK. Hykneotuasl — MOHOMEpBI HYKJIEMHOBBIX KUCIOT.
Crpoenne u ¢ynkmuu JIHK. Crpoenne m ¢ynknuum PHK. Buger PHK. AT®: ctpoenue u
GbyHKIMN.
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Huronoruss — Hayka o kiuetke. Kierounas teopusi — npumep B3aUMOJACHCTBUS UIEH U
(hakTOB B HAYYHOM MO3HAHUU. MeTOIbI H3yUeHUS KIETKH.

KneTka kak menocTHas xwuBas cucreMa. OO0IIue NMpu3HAKU KIETOK: 3aMKHYTasi HapyKHas
MeMOpana, monekynbl JJHK kak renernyeckuii anmapart, cucreMa CUHTe3a Oelka.

Tumbl KJIETOK: »JyKapuOTHYecKas M mOpokapuoTudeckas. OCOOEHHOCTH CTPOEHUS
npokapuotuyeckoil kinetku. Knerounas crenka Oakrepuil. CTpoeHue 3yKapuOTHUECKON KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIHHOM, )KUBOTHOU U TPUOHOMN KIIETKHU.

[loBepXHOCTHBIE CTPYKTYpPbl KJIETOK — KJIETOYHAsl CTE€HKA, IIIMKOKAIMKC, UX (YHKIUH.
[Tna3smaTudeckass MemOpana, e€ cBoiictBa W ¢yHKuuu. llurommazmMa u e€ oOpraHOWIBI.
OnnomeM6Opannbie opranouas! kietku: JIIC, anmapat ['onbaxku, mu3ocomsel. [lomyaBTOHOMHBIE
OpraHoujpl KJIETKU: MHUTOXOHApPUH, MacTuiabl. [lponcxoikaeHre MUTOXOHIPUM W IUIACTUA.
Bunet mnactun. HememOpanHbie opraHOUAbI KJIETKU: PUOOCOMBI, KIIETOUHBIH LIEHTP, LIEHTPUOIIH,
peCHUYKH, KI'yTUKH. DyHKIIMU OPraHOUI0B KIIETKH. BritoueHus.

SAnpo — perynaropHslil neHTp kietku. CTpoeHue siipa: saepHas 000104Ka, Kapuora3zma,
XPOMATHH, PBIILIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoncTpauum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. lUlneitnen, P. Bupxos, /Ix. Yorcon, ®.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Huarpammel:  «PacnpeneneHue XUMHUYECKHX OJEMEHTOB B HEXHBOM  IPHUPOJE»,
«PacrnpeenieHe XUMUYECKHUX 3JIEMEHTOB B KUBOW MIPUPOJIE».

Tabmuuer u cxembl: «llepuonnueckass Tabinla XUMUYECKHX 3JEMEHTOB», «CTpoeHHe
MOJIEKYJIbI BOJIbI», «bruocunres Oenkay, «CtpoeHue MoJeKkybl Oenka», «CTpoeHue GpepMeHTa,
«Hyxneunossle kucnotsl. JJHK», «Ctpoenune monekynsr AT®», «CTpoeHHne 3yKapHOTHYECKON
KIeTKn», «CTpoeHHE >KUBOTHOM KJIETKn», «CTpoeHHe pacTUTENbHOM KieTkw», «CTpoeHue
MIPOKAPUOTUUYECKON KIIETKN», «CTpOeHUE SApa KIETKU», « YTIIEBOABD, «JIUMHUIbD).

OO0opynoBaHHe: CBETOBOW MHKPOCKOI, OOOpyJOBaHHE MJIs TPOBEACHHUS HAOIIOJICHUM,
WU3MEpEeHul, HKCIEPUMEHTOB, MUKPOIpENnapaThl PacTUTENbHBIX, KUBOTHBIX M OaKTepHalIbHBIX
KJIETOK.

JlabopaTopHble U NpakTHYeCKHE PAdOThI:

JlaGopaTopHas pabota Ne 1. «lM3ydyeHue KaTadUTHYECKOW aKTHBHOCTH (pepMEeHTOB (Ha
puMepe aMuia3bl WK KaTajia3bl)y.

JlabopaTopHast padota Ne 2. «M3ydeHue CTpOeHUs KIETOK pACTeHHUH, >XHUBOTHBIX U
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U uX OMUCaHHEe.

Tema 4. 7KusHenes TeIbHOCTH KJIETKH.

O6meH BemiecTB, WiIM MeTaboim3M. Accumwianus (TUTACTHYECKUN  OOMEH) |
JTUCCUMMIIALINS (HEpreTUYecKrii 0OMeH) — JIBe CTOPOHBI €AMHOTO TMpoliecca MeTabonusma. Poib
3aKOHOB COXPAaHEHMsI BEILIECTB ¥ SHEPTUU B IOHUMaHUU MeTabonu3ma.

Tumnbel oOMeHa BemiecTB: aBTOTPOQHBIA U TeTepoTpodHbd. Pons dhepMeHTOB B 0OMeHE
BEILECTB U NIPEBPAILEHNUHN SHEPTHH B KIIETKE.

@®otocunte3. CeroBas u TemHOBas ¢as3pl (ortocuHTeza. Peakumu doTocunTesa.
DddexkTuBHOCTH hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3A IS KU3HHU Ha 3emuie. Bimsiaue ycnoBuit
cpenbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIEHUS €T0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XemocuHTe3. XEMOCHHTE3UPYIOIINEe OaKTepuu. 3HAUYCHHE XEMOCHHTE3a IS JKU3HM Ha
3emuie.



OHepretuyeckuii oOMeH B  KkjeTke. PaciersieHue  BeUIECTB, BBIJCICHUE U
aKKyMYJIMPOBAaHUE SHEPTUU B KJIETKE. JTalbl JHEPreTHueckoro oomena. [ nmukonus. bpoxenue u
ero Buabl. KucmoponHoe okuciaeHwe, wWid KJI€TOYHOE JbIxaHue. OKUCIUTEIbHOE
dhochopmmpoBanue. DPHEKTUBHOCTH FHEPTrETUUECKOI0 OOMEHa.

Peakuum wmartpuuyHoro cuHre3a. [enerndeckas wunpopmarms u JIHK. Peammzanus
reHeTu4eckord mHpopmanuu B KiIeTKe. ['eHeTMUeCKuil KOJ M €ro CBOWCTBA. TpaHCKpUTIIIUA —
Matpuunblii cunte3 PHK. Tpancnauus — Ouocunres 6enka. Jransl TpaHciasuuu. KonupoBanue
aMHHOKHUCIIOT. Pons pubocoMm B OnocunTe3e Oenka.

Hexnerounsie ¢opmbl ku3Hu — BHpyChl. Mctopus oTkpeitus BupycoB (/. M.
WBanoBckuit). OcOOEHHOCTH CTPOEHUS U KU3HEHHOTO IMKJIa BUpycoB. bakreprodaru. bonesnn
pacTeHuil, )KUBOTHBIX U YEIIOBEKa, BBI3bIBAEMBIC BHpycaMu. Bupyc nmmyHonedumura yenoBexa

(BUY) - Boszoymurenr CIIM/la. OOpaTHast TpaHCKpHUIIIMSA, peBepTa3a M HHTErpasa.
[IpodunakTuka pacpocTpaHeHHs: BUPYCHBIX 3a00JI€BaHUN.
JdemoncTpauum:

IToptpetsr: H. K. Konbiios, JI. 1. UBanoBckuit, K. A. Tumupszes.

Tabmuuet u cxembl: «Tumbl  mutanus», «Metabomu3zm»,  «MHUTOXOHAPUSY,
«JHepreTudeckuii oomen», «Xmnopomiact», «Dotocunres», «Ctpoenne JHK», «Ctpoenue u
¢dbyHkimoHupoBanue  reHa», «CuHTe3  Oenka», «l'eHetmueckwii  kom», «Bupycem,
«bakrepuoparny, «CtpoeHue wu xku3HeHHbA 1wka Bupyca CIIMIa, Oakrepuodaray,
«Pemmukanms [JJTHK».

O6opynoBanue: monenu-anmumkanyuu «Yasoenue JIHK u tpanckpunmms», «buocunres
oenka», «CTpoeHHEe KIETKN», Mojenb cTpykTypsl JJTHK.

Tema 5. PazMHoOkeHHe M HHAUBHIYAJbHOE PA3BUTHE OPraHU3MOB.

Krnerounslii 1UKI, WM JKU3HEHHBIM UK KieTku. WuTtepdaza m murto3. I[lpomecchr,
nporekaromue B uHrepdaze. Pemnukauus — peakuuss marpuunoro cunresa JIHK. Crpoenue
XpoMOcOM. XpOMOCOMHBIH HAO0Op — KapHOTHUIl. JMIJIOWIAHBIA M TaIUIOMAHBIA XPOMOCOMHBIC
Habopbl. XpomaTusl. [luTomornueckue OCHOBBI Pa3MHOKEHUS W MHAUBUAYAJIBHOTO PAa3BUTHUS
OpraHNU3MOB.

Henenue kierkn — muto3. Cramum mwurtosa. llpoueccsl, mpoucxoasiiye Ha pa3HbIX
CTagusaX MUTO3a. brosoruueckuii CMBICI MATO3A.

[Iporpammupyemas rubens KJISTKH — alonTo3.

@opMbl  pa3MHOXKEHHMsSI OpraHu3MoOB: Oecrmonoe u mojoBoe. Buapl  Oecnoioro
Pa3MHOXKEHHUS: JIeJICHHE HAaJIBOE€, MOYKOBAaHUE OJHO- U MHOTOKJIETOYHBIX, CIIOpOOOpa3oBaHUE,
BEre€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHHPOBAaHME OPraHU3MOB, €r0 3HAUEHUE IS
CEJIEKIUH.

[TonoBoe pa3MHOXKEHUE, €r0 OTINYUS OT OECIOI0rO.

Meiio3. Craguu Meiosa. IIponeccel, mpoucxonsamue Ha craausx Mmeinosa. lloBenenue
XpoMocoM B Meno3e. Kpoccunrosep. bruonornueckuii CMbICII M 3HaYEHUE MEH03a.

I'ametorenes — mpouecc 00Opa3zoBaHMsI MOJOBBIX KIETOK Yy KUBOTHBIX. [1o0BBIE Kemne3bl:
CEMEHHUKHU U simuHuKH. OOpa3oBaHHE W Pa3BUTHE IMOJIOBBIX KIETOK — rameT (CIepMaTo30up,
sillekieTka) — crepMatoreHe3 U oBoreHe3. (OCOOEHHOCTH CTpOEHUs SHIEKIETOK U
crepmarto3ouaoB. Omionorsopenue. Ilaprenorenes.

WnnuBuayanbHOe pa3BUTHE (OHTOTEHe3). DMOpHOHANBHOE pa3BUTHE (IMOpPHUOTrEHE3).
Otanbl SMOPHOHAIBHOTO PA3BUTHUS y TIO3BOHOYHBIX JKHUBOTHBIX: JPOOJICHHWE, TacTPYJIAIHS,
opra"oretnes. [ToctomOpuonanbHOe pa3zBuTHe. THUIBI MTOCTIMOPHOHATBHOTO PA3BUTHUA: MPAMOE,
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HempsiMoe (TMYMHOYHOE). BnusiHue cpeabl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIE
BBI3bIBATH BPOXKAEHHBIE YPOICTBA.

PocTt u pasButue pactenuil. OHTOr€HE3 BETKOBOTO PAaCTEHUs: CTPOCHUE CEMEHM, CTaIuU
pa3BUTHSL.

JdemoncTpanum:

Tabmump! u cxembl: «POpPMBI pa3MHOKEHUS OPTAaHU3MOBY, «JIBOITHOE OIJIIOJOTBOPEHUE Y
LIBETKOBBIX pacTeHuil», «BereraruBHoe pa3MHOXKEHHE pacTeHui», «Jlenenue KiIeTKu
Oakrtepuii», «CTpoeHue MOJOBBIX KIETOK», «CTpOoeHHE XpOMOCOMBDY, «KieTouHbld LUK,
«Permmukanus [JTHK», «Muto3», «Menosy, «IIpsmoe u Henpsimoe pa3BUTHE», «l'aMeTOreHe3 y
MJIEKOIIUTAIOIINX U YesIoBeKa», «OCHOBHBIE CTaIUM OHTOTE€HE3a.

O6opynoBaHue: MHKpPOCKOM, MHKporpenaparbl «CrepMaTo30ubl MIICKOIUTAIOIIET 0,
«Sineknerka muekonuTaromero», «KapuoknHes B KiI€TKax KOpelIKa JyKa», MarHUTHas
Mojenb-anmkanus «Jlenenue kietkm», moaens JJHK, moaens metadazHoOi XpOMOCOMBI.

JlabopaTopHble U NpakTHYecKHe padoThI:

JlaboparopHas padota Ne 3. «HaOmroqeHre MuTO3a B KJIETKaX KOHUMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKPOIIPENapaTaxy.

JlaGopatopnast pabota Ne 4. «M3ydeHuwe CTpPOEHHS TIOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpenapaTax».

Tema 6. HacsiencTBeHHOCTh U H3MEHYHBOCTH OPraHNU3MOB.

[Ipenmer u 3amaum reHetuku. Mcrtopus paszButus reHetuku. Ponp muTosnorun u
AMOPHUOJIOTHH B CTAHOBIICHUH TeHETUKU. BKTal pocCHICKHX U 3apyOeKHBIX YUEHBIX B PA3BUTHE
reHEeTUKH. MeToabl TeHETHKU (THOPUIOTOTHUECKUHN, IUTOTEHETUYECKUN, MOJICKYJISIPHO-
reHeTuyeckuii). OCHOBHbIE TeHETHUYECKUE MOHATHS. ['eHeTnueckass CMHMBOJIMKA, UCTIONIb3yeMasl B
CXeMax CKpelluBaHUil.

3aKOHOMEPHOCTH  HACJEJOBaHMS  IPU3HAKOB, ycTaHOBIeHHble [.  Mennenem.
MounorubpuaHoe ckpeniuBaHue. 3aKoH eTMHO00pa3ust THOPUA0B nepBoro nokosexus. [Ipasumno
JOMMHHUPOBAaHMS. 3aKOH paclleIUIeHUs] MpU3HakoB. l'mmnore3a uuctoTel ramer. IlomHoe u
HETIOJIHOE JOMUHUPOBAHUE.

JurubpunHoe CKpemuBaHHE. 3aKOH HE3aBHUCHUMOTO  HACIEJAOBAaHUS  IPU3HAKOB.
[uToreHeTnueckre OCHOBBI IUTMOPUIHOTO CKpElIMBaHMs. AHAIU3MPYIOLIEE CKPEIIMBAHUE.
Hcnonb3oBaHre aHAMU3UPYIOUIETO CKPEUMBAHUS IJIs1 ONIPEIeNICHHs] TEHOTUIIA OCOOH.

CueruienHoe HacienoBaHue mnpusHakoB. PabGora T. Moprana 1o CHENJICHHOMY
HacJel0BaHUI0 TeHOB. HapyleHue ciiernyieHusl TeHOB B pe3yJIbTaTe KPOCCUHTOBEpA.

XpOMOCOMHAsI TEOPUS HACIEACTBEHHOCTH. | eHeTHUeCKre KapThl.

I'eneruka nona. XpoMOCOMHOE OINpEAEIEHUE 110J1a. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
l'omoramerHele M rereporameTHble OpraHusMbl. HacnenoBaHue NpPHU3HAKOB, CLEIUICHHBIX C
TIOJIOM.

N3menunBocTh. Buibl 13MEHYMBOCTHU: HEHACIIEICTBEHHAS U HAcJeICTBEHHAas. Poib cpebl
B HEHACJIEICTBEHHOW HW3MEHUYMBOCTH. XAapaKTepUCTHKA MOIU(MUKAIMOHHOW HW3MEHYMBOCTH.
Bapuanuonssiii psa v BapuanuonHas kpupas. Hopma peakuuu npusHaka. KonnuecTBeHHbIE U
KaueCTBEHHBIC MTPU3HAKU U X HOopMa peaknuu. CBOHCTBA MOIU(UKAIIMOHHOW N3MEHYNUBOCTH.

HacnencrBennasi, M reHOTUNIMYECKasi, N3MEHUYUBOCTh. KoMOMHATHBHAS W3MEHYUBOCTb.
Meiio3 W TOJNOBOM TpoOIeCC — OCHOBA KOMOWHATHBHOW M3MEHYMBOCTH. MyTallMOHHAS
M3MEHYMBOCTh. Kiaccudukammss MyTaluii: T€HHbIE, XPOMOCOMHBIC, T€HOMHbIE. YacTtoTra u
MPUYMHBI MyTanuii. MyTtareHsnbie (akTopbl. 3aKOH TOMOJIOTHUECKHUX PSIIOB B HACIEICTBEHHOU
n3MenunBocty H. . BaBuiosa.
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BresinepHas Hacl1eICTBEHHOCTb U U3MEHUYUBOCTb.

I'enetuka uenoBeka. Kapuotun uyenoBexka. OCHOBHBIE METO/bl T€HETHUKHU 4YEJIOBEKa:
TE€HEaJOTUYCCKUM, OJIM3HEIOBbIM, [MTOTCHETHYECKUH, OUOXUMHUYECKUN, MOJICKYJSIPHO-
reHetudeckuil. COBpEMEHHOE OIpE/leNICHHEe TEeHOTHUIA: ITOJIHOTEHOMHOE CEKBEHHPOBAaHMUE,
TeHOTUITUPOBaHUE, B TOM uucie ¢ nomoinpio [11[P-ananusza. HacnenctBennsie 3a0oneBaHus
YyelloBeKa: TeHHble Oosie3HH, OO0JIe3HH C HACIEACTBEHHOW IpPeApacroioKEHHOCTHIO,
XpoMocoMHble Oone3nu. ComaTuueckue H TeHepaTHBHbIe MyTanuu. CTBOJIOBBIE KIIETKU.
[Ipuntumner 310poBoro o0pasa KU3HU, JUATHOCTUKH, MPOPMIAKTUKHA U JICUCHUS TE€HETHUECKUX
Oose3Hell. MenuKo-TeHETHYeCKOe KOHCYJIbTUPOBaHUE. 3HAUCHUE MEIUIIMHCKOW TEHETHKU B
MPEIOTBPAILLCHUH U JICYCHUU TeHETUIECKHIX 3a00JIeBaHUI YeTIOBEKa.

JdemoncTpauum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pu3, C. C. YerBepukos, H. B. Tumodeen-
Pecosckuit, H. 1. BaBuios.

Tabmupl 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €TO IIUTOTCHETHYECKAash OCHOBAY,
«3aKOH pacUICIUIEHUs] M €ro IMTOT€HETUYECKass OCHOBa», «3aKOH YHCTOThl TaMeTy,
«Iurubpunnoe ckpenBanue», «l{uTomornyeckue OCHOBBI AWTHOPUIHOTO CKPEIIHUBAHUSI,
«Meio3», «B3anMoaencTBre auleNIbHbIX T€HOBY, «l €éHeTHYeCcKue KapThl paCTEHUM, KUBOTHBIX
U 4YeloBekay, «l'eHeTuka mojay», «3aKOHOMEPHOCTH HACIEJOBaHUs, CIEIUIEHHOIO C TOJIOMY,
«KapuoTunbel dYelloBekKa H IKUBOTHBIX», «Bumael wm3MeHUHBOCTHY, «MoaudukamrnoHHas
M3MEHUYUBOCTHY, «HacnenoBanue pesyc-gakropa», «l'eHeTnka rpynmn KpoBu», «MyTalroHHas
U3MEHYUBOCTHY.

O6opynoBaHue: MoAeTU-aMIUIMKAIu «MoHOrHOpHIHOE CKpemuBaHue», «HemomHoe
JOMHUHUpOBaHHE», «Jurnbpuanoe ckpemmBanue», «llepekpéct XpoMocom», MHKPOCKON U
MuKpomnpenapar «Jpo3zoduna» (HopMma, MyTaruu (GOpPMbI KPBUIBEB M OKPACKH Tefa), repOapwii
«I"0pox mOCEeBHOW».

JlaGopaTopHble U NpaKTHYeCKHe PadOThI:

JlaGopaTtopHnast pabota Ne 5. «3yyeHue pe3ynbTaToB MOHOTHUOPUIAHOTO U JTUTHOPUIHOTO
CKpEIIMBAHUA Y IPO30(HIIbI Ha TOTOBBIX MUKpOIpENapaTaxy.

JlaboparopHas pabota Ne 6. «3yueHre MOAN(PUKATMOHHON U3MEHYMBOCTH, TOCTPOCHHE
BapUaALlMOHHOTO Psiia U BAPUALIMOHHON KPUBONY.

JlabopaTopnast pabora Ne 7. «AHamu3 wMyTanmmid y Apo30oHIBI HAa TOTOBBIX
MHUKpOIIpenapaTax».

[TpakTrueckas padota Ne 2. «CocTaBieHHe U aHAIU3 POJAOCIOBHBIX YEIOBEKAY.

Tema 7. Cenexuusi opranuzmMoB. OCHOBbBI OMOTEXHOJIOTHH.

Cenexuus Kak HayKa U Ipolecc. 3apoKICHHUE CENIEKIMM U JoMecTuKanusa. Yuenue H. U.
BaBwiioBa 0 LEHTpax NPOMCXOXKIEHUS U MHOrooOpas3usi KyJIbTYpHbIX pacTeHui. LleHTpsl
MIPOUCXOXKACHUS JOMAIIHUX )KUBOTHBIX. COpT, MOPOAA, IITAMM.

CoBpeMeHHbIE METObI CENEKIIMU. MacCoBbId U MHIAUBHUAYaJbHbBII OTOOPHI B CEJICKIIUU
pacteHui 1 kuBOTHBIX. OlleHKa SKcTephepa. biu3kopoicTBeHHOE CKpellBaHue — HHOPHIMHT.
Uncras nuHus. CkpeluBaHWe YUCTBIX JWUHUK. [ereposuwc, wiam ruOpHaHAs CuIa.
HepoactBennoe ckpemmBanue — aytOpuauHr. OtnanéHHas ruOpuauzanus U e€ yCrexwu.
HckyccTBEHHBIM MyTareHe3 W MOJYy4YEHHE MOJUIUIOUIOB. JIOCTHIKEHHMS CEJEKIMH pPACTEHH,
KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHosoruss kak oTpacib NPOU3BOJACTBA. [ eHHAs WHXKEHEpHUs. Talbl CO3JTaHUS
pekomOunanTHori JIHK wm TpancrenHbix opranusmoB. Knetounas wumkeHepus. KieTodHbie
KYJbTYypbl. MUKPOKJIOHANILHOE pa3MHOXKEeHHE pacTeHuil. KiioHnupoBaHue BHICOKOTPOAYKTHBHBIX
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CEJIbCKOXO3SUCTBEHHBIX OpPraHU3MOB. OKOJOTHYECKHE M JTHYeckue mnpobiemer. MO —
TeHEeTHYECKHA MOIU(MDUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpanuu:

[Toptpetsr: H. . BaBunos, U. B. Muuypun, I'. [I. Kapneyenko, M. ®@. IBaHOB.

Tabnuer u cxeMbl: kapta «L[eHTpBl TPOMCXOXKIEHUS M MHOTO00pa3usi KyJIbTYypPHBIX
pactenuit», «Ilopoasl moMamHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHun», «OTmanéHHas
rubpunm3anus», «Paborel akagemuka M. @. HBanoBay, «llomummonaus», «OOBEKTHI
ouorexHonorun», «Knetounele KyJabTyphl U KIOHUpOBaHUE», «KOHCTpyupoBaHUE U TEPEHOC
TE€HOB, XPOMOCOM.

O6opynoBaHue: MyJISKH TUIOJOB U KOPHETUIOAOB NUKHX (OPM U KYIBTYPHBIX COPTOB
pacrenuii, repOapuii «CeabCKOX035UCTBEHHBIC PACTECHUSY.

JlaGopaTopHble U NpaKkTHYecKne padoThl:

Oxckypcusi «OCHOBHBIE METOJIbI U JOCTUKEHUSI CEJEKLIMHU PACTEHHM W KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAHIIMIO, TJIEMEHHYIO (epMy, COPTOUCIIBITATENIBHBIA YYacTOK, B TETUIMYHOE
X035IUCTBO, 1a00PaTOPHUIO arPOYHUBEPCUTETA WM HAYYHOTO IICHTPA)».

11 KUIACC

Tema 1. DBosonOHHAs OHOJIOTHS.

[Ipeanochiiku BO3HUKHOBEHUSI DBOJIIOIMOHHOW TEOPUHU. DBOJIIOIMOHHAS TEOpUS U €&
MecTO B OnoJioruu. BiusiHre 3BOJIIOLIMOHHON TEOPUU Ha pa3BUTHE OMOJIOTHH U IPYTHX HAYK.

CunerensctBa sBomonuu. IlaneoHToslornueckne: MNOCIEAOBATENBHOCTD IOSIBICHUS
BUJIOB B IAJICOHTOJIOTHYECKON JIETOMHCH, TIepexoqHble Gpopmbl. bruoreorpaduyeckue: cxoacTBo
U paznuuue GpayH u GIop MAaTEPUKOB U OCTPOBOB.

OMOpPUONIOTHYECKUE: CXOJICTBA M Pa3iIvyusi SMOPUOHOB DPAa3HBIX BHUJOB IO3BOHOYHBIX.
CpaBHUTEIIPHO-AHATOMUYECKHE: TOMOJOTMYHbIE, aHAJIOTMYHbIE, pPYyAMMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHYECKHE: CXOACTBO MEXaHH3MOB HACIIEJICTBEHHOCTH U
OCHOBHBIX METa00IMYECKUX ITyTEH Y BCEX OPraHU3MOB.

OpomounonHass teopust Y. JlapBuna. Ilpeanocbuilki BO3HUKHOBEHHUS JapBUHHU3MA.
JIBIDKyIIIME CHMJIBI  HBOJIIOLMM BUAOB 10 JlapBuHy (M30BITOUHOE pa3MHOXKEHHE IpH
OTPaHUYEHHOCTH PECYPCOB, HEOIpeneNEéHHass W3MEHUYMBOCTh, OOprOa 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3posonu (CTO) u €€ 0OCHOBHBIE MOJIOKEHUS.

Muxkposomtonus. [Tonynsius kak eIMHUIA BUa U YBOJIIOLINH.

JIBmxymue cuibl ((pakTopbl) 3BOJIOLMU BHIOB B Ipupoje. MyTallMOHHBINA Mpoluecc U
KOMOMHATHBHAs W3MEHYMBOCTh. [lomynsunoHHble BOMHBI M aApeiid reHoB. W3omauus wu
MHUTpaLysl.

EctecTtBenHbIit 0TOOp — HampaBistomuid ¢akrtop 3Bomonuu. DopMbl €CTECTBEHHOIO
otbopa.

[TpucmocoOIeHHOCTh OPraHU3MOB KaK pe3yJibTaT 3BoJIIOIUHU. [IpuMepsl npucrnocobieHnin
y Opranu3mMoB. ApoMop(h03bl U UIUOAANITAIINH.

Bun u BupmooOpazoBanue. Kputepunm Buma. OcHOBHbIE (QOpPMBI BHI000pa30BaHUS:
reorpaduueckoe, SKOJIOrHUECKOe.

MakposBomtonus. PopMbl 3BOJIOLUM: (UIeTHYECKasl, JAUBEPreHTHAs, KOHBEPTEeHTHas,
napasuiesnbHas. HeoOpaTtuMocTh 3BOIIOLUH.

[Ipoucxoxnaenue  OT  HECNEUMAIU3UPOBAHHBIX  MPEJKOB. [Iporpeccupyromas
crenuanu3anysa. AganTuBHAs paauanys.
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JdemoncTpanum:

Ioprpetsr: K. Jlunnen, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkens, @. Miomep, A. H. CeBeprios.

Tabmuupr u cxembl: «Pa3BuTHe OpraHMYecKOro mupa Ha 3emiie», «3apOobIlu
MO3BOHOYHBIX  KUBOTHBIX», «Apxeontepukc», «DopMbl OOppOBI 32 CYIIECTBOBAaHHUEY,
«EctecTBenHbIii  0TOOp», «MHOrooOpasue copToB pacTeHui», «MHOrooopasue Mopos
KUBOTHBIX», «Tomynsuuny, «MyTauuoHHas U3MEHYUBOCTHY, «ApoMop(o3bD»,
«nnoananrtanun», «OOmas aerenepanus», «JIBmwkymue cuibsl sBomonun», «Kapra-cxema
MapmipyTta nytemectBus Y. JlapBuna», «boppba 3a cymectBoBaHue», «IIpucmnocoOieHHOCTD
opranu3mMoBy, «I'eorpaduueckoe BuI000pazoBaHue», « IKOIOTHUECKOE BUI000PA30BAHKE.

ObopynoBaHue: KOUIEKIUS HACEKOMBIX C Pa3IMYHBIMH TUIIAMH OKPAaCKH, HAOOp TUIOI0B U
ceMsiH, Kosutekius «lIpuMepsl 3alUTHBIX MPUCTIOCOONICHUH Y JKUBOTHBIX», MOJieNb « OCHOBHBIE
HaIPaBJICHUS YBOIIIONHUNY», 00bEMHAS MOJIeh « CTPOCHHE TOJIOBHOTO MO3Ta MMO3BOHOYHBIXY.

buoreorpaduueckass kapra wmupa, KouieKius «®DOpMBI COXPaHHOCTH HCKOMAEMBIX
JKUBOTHBIX U pacTeHMI», Monenpb anmiukanus «llepekpéct xpomMocom», BIaKHbIE MpenapaTsl
«Pa3Butne Hacekomoro», «Pa3BuTHe nATYmIKE», MUKporpenapar «Jlpo3odunay (HOpMa,
MyTaluu (OPMBbI KPBUTHEB U OKPACKHU TENA).

JlabopaTopHbIe N NIpaKTHYeCKHe PadOThI:

JlaboparopHuas pabota Ne 1. «CpaBHEHHE BUIOB IO MOP(POIOTHICCKOMY KPUTCPHIOY.

Jlaboparopnas pabGora Neo 2. «OmucaHue NPUCIIOCOOJIGHHOCTH OpraHusMa #u eé
OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHMe M pa3BUTHe KU3HH Ha 3eMule.

JloHayuHble IIpeACTaBIECHUS O 3aPOKIACHUM XU3HHU. HaydHble runoTe3bl BO3SHUKHOBEHMS
KU3HU Ha 3emuie: aOuoreHe3 W MaHCIepMHs. XUMHUYecKas JBOTIONUS. AOHWOTEHHBI CUHTE3
OpraHMYeCKMX  BEIIECTB U3  HEOPraHMYEeCKUX. OKCIEPUMEHTAIIbHOE  IOATBEPKIECHUE
XUMUYECKOW 3BoJonnK. HavanbHble Tansl Ononorndeckoi spostonuu. I 'umoreza PHK-mupa.
dopMupoBaHue MEMOpPAHHBIX CTPYKTYP U BOSHUKHOBEHME MPOTOKIETKHU. [IepBbie KIETKU U UX
sBoonrsA. PopMHPOBAHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PasButue xu3Hu Ha 3emie mno spaM U nepuoaaM. Kartapxeil. Apxelickas u
nporepo3oickasi dpbl. [lanmeo3olickas spa U e€ mnepuoabl: KEeMOPUUCKUH, OPJAOBUKCKHIM,
CUITypPUICKUH, J€BOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHIA.

Me3so30iickas 3pa U €€ IepUoAbl: TPHACOBBIN, IOPCKUHI, MEJIOBOM.

Kalino3oiickas 3pa v €€ nepuo/ibl: MaJIEOr€HOBbIN, HEOT€HOBBII, AHTPOIIOT€HOBBIN.

XapaKTepucTUKa KJIMMaTra U TIeoJIOTMYECKUX MpoueccoB. OCHOBHBIE 3Tambl 3BOIIOLUU
pPACTUTENHFHOTO W YKMBOTHOTO MHpa. Apomopdo3bl y pacTeHHii U >KUBOTHBIX. [losiBieHwme,
pacuBET U BBIMUPAHUE TPYIIII KUBBIX OPTaHU3MOB.

Cucrema OpraHMYeCKOro MHUpa Kak OTpaxxeHue 3BONIOUUUA. OCHOBHBIE CUCTEMATHYECKUE
TPYIIIBI OPraHU3MOB.

DOBOJIIOLIMSL  4YEJIOBEKAa. AHTpOIOJOrUs Kak Hayka. Pa3BuTue mpeicTaBlIeHUd o
MIPOUCXOXKICHUH YesloBeKa. MeToibl u3yueHus: anTponorene3a. CxoicTBa U pa3inyus YeJIOoBeKa
1 ’KUBOTHBIX. CUCTEMATHUECKOE TOJI0KEHUE YETOBEKa.

JBwxymme cunbl  (akTopbl) aHTpomoreHe3a. HacierncTBeHHas HW3MEHYHBOCTh H
ecTecTBeHHBIH 0TOOpP. OOIIECTBEHHBIN 00pa3 )KU3HHU, U3TOTOBJICHUE OPYIUN TpyJa, MBIILICHNUE,
pedb.

OCHOBHBIE CTaJIMM W BETBU SBOJIOLMU YEJOBEKA: ABCTPAJIONUTEKH, YUenoBEK yMelbli,
UYenosek mnpsmoxonsmmii, YemoBek HeaHaepranbckui, UYenoBek pasymubld. Haxonku
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HCKOIMAEMBIX OCTaTKOB, BpeMsl CYLIECTBOBaHHUS, 00JAaCTh PacIpOCTPaHEHUS, O0BEM T'OJOBHOIO
MO3ra, 00pa3 KHU3HH, OPYIHSL.

Uenoseueckue packl. OCHOBHBIE OOJBIIME pachl: €BPOINEOUIHAS (€Bpa3uiicKas), HETpo-
aBcTpajiouiHas  (PKBaTOpHalbHasg), MOHTOJOMAHAas  (a3MaTCKo-aMepukaHckas).  YepTsl
MIPUCIIOCOOJICHHOCTH TPEJACTaBUTENIEH UEJIOBEYECKHX pac K YCIOBHSAM CYIIECTBOBaHMS.
EnunctBo uenoseueckux pac. Kpuruka pacuzma.

JdeMoHcTpanum:

[Toptpetsr: @. Penn, JI. Tlactep, A. U. Onapun, C. Munep, I'. FOpu, Y. dapsuH.

Tabmumpl u cxembl: «Bo3HukHOBeHUE COMTHEYHOM CHCTEMBD», «Pa3BUTHE OPTraHMYECKOTO
mupa», «PacturenbHas kieTka», <« KuBoTHas kieTka», «[Ipokapuoruueckas KieTkay,
«CoBpeMeHHasi cucTemMa OpraHudeckoro mMupa», «CpaBHEHHE aHATOMHYECKHX YEpPT CTPOCHMS
YeJloBeKa M 4YeJIOBEKOOOpa3HbIX 00e3bsiH», « OCHOBHBIE MECTa MaJ€OHTOJIOTMYECKUX HAaXOI0K
IIPEIKOB COBPEMEHHOIO 4YeloBeKa», «JlpeBHenmmne moau», «/peBHue mogu», «llepsbie
COBpPEMEHHbIE JI0u», «HenoBeueckue paco».

Ob6opynoBanue: wmynsku «lIpoucxoxaeHue dyenoBeka» (OIOCTBI  aBCTPAJIONUTEKA,
MUTEKaHTpOIa, HeaHJepTalblia, KPOMAHBOHLIA), CJICNKUA MU W300pakeHUs] KAMEHHBIX OpYIHil
MEePBOOBITHOTO YEJIOBEKA (KaMHHU-YOIIEPHI, pyOmiia, ckpedia), TeOXpOHOIOTHYEeCKass Ta0uIla,
KOJUIEKIMs «POpPMBI COXPAHHOCTH UCKOMAEMBbIX KUBOTHBIX U PACTEHUI.

JlabopaTopHble u NpakTHYeCKUe PadoThl:

[IpakTrueckas padora Ne 1. «M3yueHHe MCKOMAeMbIX OCTaTKOB PACTCHHUH W KUBOTHBIX B
KOJUIEKIIMSIX».

OKcKypeusi «IBOJIOLUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAyUHBIH WM
KpaeBeaUYeCKui My3ei).

Tema 3. Oprann3msl 4 OKpPY:KaOIIAs cpeaa.

Okojorusi Kak Hayka. 3aJaud W pa3fesibl dKOJIOruu. MeToabsl 3KOJIOTHMYEeCKUX
HccleIoBaHui. DKOJIOTHYECKOe MUPOBO33PEHNE COBPEMEHHOTO YeIOBEKa.

Cpenbl  oOMTaHWS ~ OpPraHU3MOB:  BOJHAs,  HA3eMHO-BO3JIYyIIHAs,  IOYBEHHAs,
BHYTPUOpPTraHU3MEHHAS.

Okonoruyeckue (axropsl. Kiaccudukanus skonorndeckux (hakTopoB: aOMOTHYECKHE,
OMOTHYECKHE U aHTPOIIOTeHHBIE. [lelicTBHE SKOIOTHYECKIX (PaKTOPOB Ha OPTaHU3MBI.

AbGuotnyeckue  (QaxkTopel:  CBET, TEMIIEpaTrypa, BIKHOCTb. DOTONEPUOIU3M.
[IpucnocobneHns OpraHu3MoB K JIEHCTBUIO aOMOTHUYECKUX (haKTOpOB. bruonornueckue puTMel.

buotnueckue  Qakropbl. Buapl OMOTHYECKHMX  B3aUMOJAEWCTBUN:  KOHKYPEHIIMS,
XHUIIHUYECTBO, CUMOMO3 1 ero ¢opMel. [lapazutusm, koomepamus, MyTyaJiu3M, KOMMEHCAIN3M
(KBapTUPAHCTBO, HaxXJeOHUYECTBO). AMEHCaIM3M, HEUTpaau3M. 3HaueHHEe OWOTHYECKHX
B3aUMOJICHCTBUH JJIs1 CYLIECTBOBAHUS OPraHM3MOB B IIPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XapaKTEPUCTUKUA MNOMysuuu. OCHOBHBIE II0KA3aTeld TOMYJISALUU:
YHUCJIEHHOCTb, IUIOTHOCTb, POXKJIA€MOCTb, CMEPTHOCTb, IPUPOCT, Murpauus. JluHamuka
YHCIIEHHOCTH MOIMYJISIINY U €€ peryJssiusl.

JdemoncTpanum:

[optpetsr: A. I'ym6o0nbaT, K. @. Pynnbe, O. ['ekkens.

Tabnuue! u cxemsl: kapra «IIpupogubie 3006 3emin», «Cpellbl 00UTaHUS OPTraHU3MOBY,
«Dotonepuoguzm», «llomynsamum», «3aKOHOMEPHOCTH pOCTa UWCIEHHOCTH IONYJISALUU
uH@py3opun-Typenpkny», «[lumensie renm».

JlaGopaTopHble U NpaKkTHYecKHe padoThbi:
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JlabopaTtopHnas pa6ota Ne 3. «Mopdonoruueckue 0COOCHHOCTH PAaCTCHUH U3 pa3HBIX MECT
oOUTaHUM.

JlabopaTtopHast pabota Ne 4. «BrnusiHure cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJICYCay.

[TpakTrueckas padora Ne 2. «IToacd€T MIOTHOCTH MOMYJIAIMA Pa3HBIX BUIOB PACTCHHIN.

Tema 4. Coo0mecTBa 1 3K0JIOrH4YeCKHE CHCTEMBI.

CooOmiectBo  opraHu3mMoB  —  OuoneHo3.  CTpykTypsl  OHoOlLieHO3a:  BHIOBas,
MPOCTPAHCTBEHHAA, Tpodudeckas (muiiesas). Bunbl-nomunantel. CBs3u B OMOLIEHO3E.

DKonorudeckne cuctemsl (9kocuctemsbl). [loHsTne 00 3KOcHCTEME M OHOTEOIeHO3E.
OyYHKIMOHAIbHbIE KOMIIOHEHTBl JKOCHCTEMBI: TPOJYIEHTHI, KOHCYMEHTHI, PEAYLIEHTHI.
KpyroBopoT BemecTB M MHOTOK 3HEpruud B sKocucteme. Tpoduyeckue (muIIeBble) YPOBHU
skocuctembl. [lumeBble menu u cetd. OCHOBHBIE IIOKa3aTeld JKOCHUCTEMBI: OMoMacca,
MPOAYKIMSA. DKOJIOTUYECKHE NHpaMUAbL: MPOAYKIMH, YUCICHHOCTH, Ouomacchl. CBoiicTBa
9KOCUCTEM: YCTOMUUBOCTb, CaMOperyJsiius, pazsurue. Cykueccus.

[Ipuponnble 3KOocHCTEMBI. DKOCHCTEMBI 03€p M peK. DKOCHCTEMa XBOWHOTO WU
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOT€HHBIE 3KOCUCTEMBI. ATPOIKOCHCTEMBI. Y pOosKkocucTeMbl. buonoruueckoe u
XO3SIICTBEHHOE 3HAYEHHE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak (akrtop ycroitunBoctu skocucteM. CoxpaHeHHe OMOIOTHYECKOTrO
pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanackoro o 6mocdepe. I'paHuipl, coctaB U CTpyKTypa OHOCHEPHI.
XKusoe BemectBo u ero QyHkuuu. OcoOeHHOCTH Ouocdepbl Kak TI00aTbHOW IKOCHCTEMBI.
JlnHamugeckoe paBHOBECHE M 0OpaTHas CBsI3b B Onocdepe.

KpyroBopoTbl BemecTB M OHMOr€OXMMHUYECKHE IMKJIBl 3JIEMEHTOB (yriepona, azoTa).
3oHanbHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3emiu. AHTponioreHHble U3MeHeHus B Ouocdepe. I'modanbHbIe
9KOJIOTHYECKUE TTPOOIIEMBI.

CocymecTBoBaHE PUPOJIHI U YenoBedecTBa. CoxpaHeHHue OMOopa3HOOOpa3usi Kak OCHOBA
yctoiunBocTu O6uocdepsl. OCHOBA pallMOHAIBHOTO YIPABICHUS MPUPOJAHBIMU pECypcaMu U UX
ucnosib3oBanue. JlocTxeHust OMOJIOTUH U OXpaHa MPUPOJIBL.

JdemMoHcTpanuu:

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

Tabnuuer u cxemsl: «Ilumessie nenn», «buoreHo3: coctaB u CTpyKTypay, «lIpupogHsie
coobmectBa», «llenmn mnuranua», «Okonoruueckas nupamuna», «buochepa u uyenoex»,
«JKocUCTeMa NIMPOKOJIUCTBEHHOTO Jeca», «JKOoCcHCTeMa XBOWHOro iseca», «buoleHos
BofOEMa», «ArpoueHo3», «lIpumepHble aHTPONOT€HHbIE BO3JEWCTBUS HA IPUPOLYY,
«BaxHelmme MCTOYHHMKM 3arpsi3HEHUSA BO3JyXa W TPYHTOBBIX BOoI», «llouBa — Ba)kHeiimas
cocrasisomas ouocheps», «DakTopsl Aerpaganuu mousy, «IlapHukoBblif 3¢ dexT», «DakTopsl
PaZroaKTHBHOTO 3arpsi3HeHus O0uochepb», «Odmas cTpykrypa ouocdepsr», «PacnpoctpaneHue
XKu3HH B Omocdepe», «O30HOBBIN dkpaH Ouocdepb», «Kpyrosopor yriepoma B Ouocheper,
«Kpyrosopot azora B mpupoae».

ObopynoBanue: MO/JIEb-aNIINKALUs «Tunnynsie OMOLIEHO3BD», repbapuit
«Pacturenpuble  coobmiectBa», Komiekuun — «buoneno3», «Bpemurenu — BaKHEHIINX
CEJIbCKOXO3SMCTBEHHBIX  KYJIBTYp», TIepOapuu ¥ KOJUIEKIMM pacTeHUl ¥  HKUBOTHBIX,
MIPUHAUIEKAINE K Pa3HBIM 3KOJIOTMYECKUM IpyIaM ogHoro Bujaa, KpacHas kaura Poccniickoit
®denepanun, U300paXKEHUST OXPAHIEMBIX BUJIOB PACTEHUI U KUBOTHBIX.
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INTIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOIT'PAMMDI 110 BHOJIOTMN HA
BA30BOM YPOBHE CPE/IHEI'O OBIIEI'O ObPA3OBAHUMA

Cormaciro ®I'OC COO, ycraHaBIWMBarOTCA TpeOOBaHUS K pE3yJbTaTaM OCBOCHHUS
00y4JarIUMHUCS TIPOrPaMM CPETHETO OOIIero 0O0pa30BaHUs: TUYHOCTHBIM, METAMIPEIMETHBIM U
MIPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B cTpykType NMYHOCTHBIX pE3YyJbTaTOB OCBOCHHA IpenMera «bHOnorus» BbBIIEICHBI
CIIEJYIOIEe  COCTAaBIIAIONIME: OCO3HAaHHE OOYYaIOUIMMHUCSH  POCCHHCKOM  IpakaaHCKOU
UJEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHUIO, CaMOCTOSITEIBHOCTH W CaMOOIPEEICHHUIO,
HaJIM4Me MOTHMBALMM K OOYYEHHIO OHOJOIMM, LEJEHANpPaBICHHOE pa3BUTHE BHYTPEHHHX
yOeXIeHUH JIMYHOCTH HAa OCHOBE KJIFOUEBBIX IEHHOCTEW M MCTOPHUYECKUX TPAJUIMA pa3BUTHUS
OMOJOTMYECKOr0 3HAHUS, TOTOBHOCTb M CIIOCOOHOCTH OOYYalOIIMXCS PYKOBOJICTBOBATHCSA B
CBOCH  JCATCIBHOCTH  LEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKAaMH, IPUCYLIMMHU  CHCTEME
OMOJIOTHYECKOTO O00pa30BaHMs, HaJIM4YME SKOJOTHYECKOTO MPAaBOCO3HAHUS, CIOCOOHOCTU
CTaBUTbh LIEJIU U CTPOUTH )KMU3HEHHbIE TIJIAHBI.

JIM4HOCTHBIE pPE3yJbTaThl OCBOCHMs INpeaMeTa «bHOJIOrHs» HOCTUTAIOTCS B E€IUHCTBE
y4eOHOM M BOCIHUTATEJILHON NEATEIbHOCTH B COOTBETCTBUU C TPAJAULMOHHBIMU POCCUHCKUMU
COLIMOKYJIBTYPHBIMHM, HCTOPHYECKHMHU U JyXOBHO-HPAaBCTBEHHBIMH LICHHOCTSIMU, IIPUHATBIMH B
o0ImiecTBe MpaBWIaMU UM HOPMaMU MOBEAEHHS M CIIOCOOCTBYIOT IpOLIECCaM CaMOIIO3HAHMS,
CaMOBOCIIUTaHUS U CaMOPA3BUTHSI, Pa3BUTHUsS BHYTPEHHEW MO3MLIMU JIMYHOCTH, NATPUOTHU3MA,
YBa)XXCHHs K 3aKOHY M IIPaBONOPSAKY, YEJIOBEKY TPyJa M CTapLieMy ITOKOJICHHIO, B3aMMHOIO
yBaKEHHs, OEpeKHOr0  OTHOIIEHHS K  KyJbTypHOMY  HAacle€OUI0 M TPATULMIM
MHOTOHalIMOHAJIBHOTO Hapoaa Poccuiickoit Denepaniviv, NpUpOIe U OKPYKAKOIIEH Cpeie.

JIMYHOCTHBIE pe3yNbTaThl OCBOEHUs y4eOHOro npenMera «buoaorus» IT0MIKHBI OTpakaTh
TOTOBHOCTb U CITOCOOHOCTH OOYYaIOIIUXCSl PYKOBOJCTBOBATHCS COPMHPOBAHHOW BHYTpPEHHEU
MO3ULUEN JIMYHOCTH, CUCTEMOW IICHHOCTHBIX OPHEHTALU{, TIIO3UTUBHBIX BHYTPEHHHUX
yOexXIeHul, COOTBETCTBYIOIIMX TPAJUIMOHHBIM LIEHHOCTSIM POCCHHCKOTO  0OIIecTBa,
paciMpeHue >KU3HEHHOI'O OMNbITa M OIbITa JESTENIbHOCTH B MPOILECCE pealn3allid OCHOBHBIX
HaIPABJICHUI BOCIIUTATEIBHOM JESITEIBHOCTH, B TOM YHCJIE B YaCTH:

1) rpaIaHCKOTr0 BOCIIUTAHUS

c(OpPMUPOBAHHOCTh TIPAXKIAHCKOM MO3UIMH OOydYarolmlerocs Kak aKTHUBHOIO U
OTBETCTBEHHOT'0 WJIEHa POCCUHCKOro 00IIeCTBa;

OCO3HAaHHE CBOUX KOHCTUTYLHOHHBIX IpaB M OO0SM3aHHOCTEH, YyBa)KEHHE 3aKOHA U
IIPaBOIIOPSIKA;

TOTOBHOCTb K COBMECTHOM TBOPUECKOH JEATENBHOCTH MPU CO3JaHUM YUEOHBIX MPOEKTOB,
pelIeHnH yueOHBIX U IT03HABATEIbHbBIX 3a/1a4, BHIITIOJHEHUN OMOJIOTMYECKUX 3KCIIEPUMEHTOB;

CHOCOOHOCTh  ONpENEeNATh COOCTBEHHYI0 IO3MLHMIO 110 OTHOLIEHHIO K SIBICHUSIM
COBPEMEHHOM KHU3HU U OOBACHATH €€;

YMEHHE YYUTHIBAaTh B  CBOMX JICHCTBHSIX  HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJIEH C pa3HbIMU YOESKACHUSAMH, KyJIbTYPHBIMU LIEHHOCTSIMU U COLIMAJIbHBIM
I0JIOKEHUEM;

FOTOBHOCTh K COTPYJHHYECTBY B IIPOLECCE COBMECTHOIO BBIIOJHEHUS Y4eOHBIX,
MIO3HABATENIbHBIX M HCCIECJOBATEIbCKUX 3a/lad, YBaXXUTEIBbHOTO OTHOIIEHHUS K MHEHUIO
OIIOHEHTOB IIPHU 00CYX/IEHUN CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOI0 COJIEPIKAHUS;
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FOTOBHOCTb K TYMaHUTapHOU U BOJIOHTEPCKOU NEATEIbHOCTH;

2) IaTpMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUNUCKON TPAKIAHCKON UIEHTUYHOCTH, MATPUOTH3MA, YBAKEHUS K
CBOEMY HAapoOJy, YyBCTBa OTBETCTBEHHOCTH Iepe] PonMHON, ropaocTu 3a CBOW Kpai, CBOIO
Ponuny, cBO A3bIK U KYJBTYPY, MPOILJIOE U HACTOAIIEE MHOIOHAIIMOHATIBLHOTO Hapoaa Poccuu;

IICHHOCTHOE OTHONIICHWE K MPUPOJHOMY HACIACAWI0 W TAMSATHUKAM TIPUPOJIBI,
JOCTH>XXEeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJI POCCHUMCKUX YUYEHBIX B CTAHOBJICHHWE W Pa3BUTHE
OMOJI0TUH, TOHUMAaHMsI 3HAU€HUs OMOJIOTHH B MO3HAHWHU 3aKOHOB MPUPOIBL, B KU3HU YEJIOBEKa U
COBPEMEHHOT'0 00IIECTBA;

ujerHas yoex1I€HHOCTb, TOTOBHOCTD K CITY>KEHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cynb0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

OCO3HAHUE AYXOBHBIX IEHHOCTEN POCCUHCKOT0 HAPOJa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIICHUBATH CUTYAIMI0 U NMPUHUMATh OCO3HAHHBIE PEIICHUS, OPHUEHTUPYSCH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUMBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM pOAMUTENSM, CO3JaHMIO CEMbHM Ha OCHOBE
OCO3HAHHOTO MPUHATHSA LIEHHOCTEW CEMENHOM KM3HU B COOTBETCTBUU C TPAJULIUSIMHU HAPOJIOB
Poccuu;

4) 3cTeTHYECKOr0 BOCTIUTAHUS

ACTETHUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO U TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHUMAHUE SMOIIMOHAIIBHOTO BO3ACHCTBUS KUBOM MPUPOBI U €€ IIEHHOCTH;

TFOTOBHOCTh K CAMOBBIPQXEHUIO B PA3HBIX BUIAX HCKYCCTBA, CTPEMIICHHE MPOSBIAThH
KadecTBa TBOPUYECKOU JTMUHOCTH;

5) ¢usuuyeckoro BocnuUTaHUs, (POPMHPOBAHUA  KYJbTYPbl 310POBbA H
IMOIMOHAJIBHOIO 0JIArONOJIYYHS:

MMOHMMAaHKE U pealn3anus 30poBoro u 0e30macHoro odpasa >KU3HU (30pOBOE MUTAHHE,
coOIoficHHe TUTHEHHUYECKHUX MPaBWJI M HOPM, COATaHCUPOBAHHBIN PEKUM 3aHATHI M OTIbIXA,
peryisipHas (¢u3MUYecKas AaKTUBHOCTH), OEpPEeKHOTO, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOIIEHHUS K COOCTBEHHOMY (DM3UYECKOMY U TICUXUYECKOMY 37]0POBBIO;

MOHMMAaHWE LEHHOCTH TMpPaBWJI WHAMBUAYAJIbHOTO W KOJUJICKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYalUsX, YTPOXKAIOIIUX 3/IOPOBBIO U JKU3HU JIIOCH;

OCO3HAHHE TMOCIEACTBUM M HENPHUATHS BPEIHBIX NPUBBIYEK (YHOTPEOJICHUS AIKOTOJIA,
HapKOTHUKOB, KYpPEHHUS);

6) TpynoBOro BocnuTaHuA:

TOTOBHOCTB K TPYZYy, OCO3HaHHE [IEHHOCTH MacTepCTBa, TPYA0II00HE;

TOTOBHOCTb K aKTUBHOM AESATEIBHOCTH TEXHOJIOTMUECKON U COLMATIbHOM HAMPaBIEHHOCTH,
CIIOCOOHOCTh ~ MHMIIMMPOBATh, IUIAHUPOBATH M CAMOCTOSITEIBHO  BBINOJHATH — TaKyrO
JeATEIbHOCTD;

WHTEpEC K Pa3IuyHbIM cdepaM NpodecCHOHATBHON IesSTEIBHOCTH, YMEHUE COBEpIIATh
OCO3HAHHBIN BRIOOp Oyayiel mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHMIO U CaMOOOpPa30BaHUIO HAa MPOTHKEHUH BCE
KU3HH,
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7) IK0JI0THY€eCKOr0 BOCIIMTAHMSI:

9KOJIOTHYECKHU IIesieco00pa3HOe OTHOIIEHUE K MPUPOJE KaK MCTOYHHKY >KU3HU Ha 3emIe,
OCHOBE €€ CyIIeCTBOBAaHUS,

MIOBBIIIEHUE YPOBHS 3KOJIOIMYECKOW KyJbTYpbl: IPUOOpPETEHHE OIbITa IJIAHUPOBAHUS
MIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUN AJI1 OKPYXKAIOIIEeH Cpeibl;

OCO3HaHHeE TN00aJIbHOr0 XapaKTepa dKOJOrMUeCKUX Mpo0sieM U MyTel UX peleHus;

CHOCOOHOCTh HMCIIOJIb30BaTh MMPHOOpETaeMble IPU U3yUYEHUHM OMOJIOIMU 3HAHHS U YMEHUS
IIpU pEIIEHUH NpoOJieM, CBSI3aHHBIX C PallMOHAIbHBIM MPUPOJOINOIb30BaHUEM (COOIIOAEHNE
IIpaBWJI IIOBEJECHUS B NPUPOJE, HAIPABICHHBIX HAa COXPAHCHHE DPAaBHOBECUS B DKOCHCTEMAX,
OXpaHy BHJIOB, SKOCUCTEM, OHOC]EpHI);

AaKTUBHOE HENpUATHE JIEHCTBUM, NPUHOCSIIMX BpeJ OKpYXarolled NpUpOAHOU cpeje,
YMEHHE IPOTHO3MPOBATH HEOJIAroNnpHsTHBIE KOJOTHYECKUE MOCIENCTBUS MPEeIIPUHUMAEMBIX
JEUCTBUN U NIPENOTBPALLATD UX;

HaJW4yue Pa3BUTOrO SKOJIOTMYECKOI0 MBILIUICHHS, AKOJIOTMYECKON KYJBTYphl, OIbITa
JEATENBHOCTH  DKOJIOTMYECKOM  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCS HMHU B
[I03HABATEIbHOW, KOMMYHUKATHUBHOM M COLMAJIBHOM IPAaKTHKE, NOTOBHOCTU K YYacTUIO B
MIPAKTHUYECKON IEATEIbHOCTH 3KOJIOIMYECKON HAIPABICHHOCTH;

8) neHHOCTH HAYYHOI0 NO3HAHUSA:

c(OpMHUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHsI HAyKM UM OOIIECTBEHHOW IPAaKTUKH, OCHOBAaHHOIO Ha JMajore KyJbTyp,
CHOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJIHUKYJIBTYPHOM MHUPE;

COBEPLIECHCTBOBAHUE A3BIKOBOM M UUTATEJIbCKON KYJIbTYpPbl KaK CPEJCTBA B3aUMOIEUCTBUS
MEX1y JIFOJIbMH U IIO3HAHMSI MUPA;

MOHMMaHHe CHenu(UKN OUOJOTMM KaK HAyKH, OCO3HaHHS €€ posid B (OPMHPOBAHUU
PalMOHAIBLHOIO HAYYHOT'O MBIIIIEHHS, CO3/IaHUHU LIEJIOCTHOTO MPEICTaBICHHsI 00 OKpY KaroleM
MHUpE Kak O €IUHCTBE IpPHUPOJbI, 4YeJIOBEKa M OOLIecTBa, B IO3HAHUM HPUPOIHBIX
3aKOHOMEPHOCTEHN U peIIeHUH NPoOIeM COXpaHEHUsI IPUPOIHOTO PaBHOBECHS;

yOexIEHHOCTh B 3HAUUMOCTH OHMOJIOTMU U COBPEMEHHOW LIMBWIM3ALMU: 00ECIeUeHUs
HOBOI'O YPOBHS Pa3BUTUSI MEIUIMHBI, CO3/IaHUE MEPCHEKTHUBHBIX OMOTEXHOJOTHH, CIOCOOHBIX
pemaTh pecypcHble poOIeMbl pa3BUTHS YEJIOBEUECTBA, IOMCKA ITyTeH BBIXOJa M3 III00ATBHBIX
9KOJIOTUYECKUX NPoOIeM U 0OeclieyeHus Iepexoaa K yCTOMYMBOMY Pa3BUTHIO, PALIMOHATIBHOMY
HCIOJIb30BAHUIO TIPUPOAHBIX PECYpPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HH,

3aMHTEPECOBAHHOCTh B MOJYUYE€HUU OMOJOTMYECKUX 3HAHUI B LENSIX MOBBILIEHUS 0OLIeit
KyJbTYpbl, €CTECTBEHHO-HAyYHOH TIPAMOTHOCTH, KaK COCTAaBHOM YacTH ()YyHKIMOHAJIBLHOU
IpPaMOTHOCTH O0ydJaromuxcs, opMupyeMont Ipu U3y4YeHUH OUOJIOTUH;

IIOHVMMAHHUE CYIIHOCTH METOAOB IIO3HAHUS, HCIOJb3YEMBIX B E€CTECTBCHHBIX HAYKaX,
CHOCOOHOCTH HCHOJb30BaTh IMOJyyaeMble 3HAHUS I aHalIW3a M OOBSACHEHMs SBICHUH
OKpY’KaIOIIeT0O MHpa M TPOHUCXOISAINX B HEM HM3MEHEHHH, YMEHHE JelaTb OOOCHOBaHHBIC
3aKJIIOYEHHUsT HAa OCHOBE HAyyHbIX ()AKTOB M MMEIOUIMXCS JaHHBIX C LEJIbI0 IOJy4YeHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIFHO HCIOJIh30BaTh OHMOJIOTUYECKHE 3HAHUS ISl PEIICHUS
po0JIEM B peaslbHbIX KU3HEHHBIX CUTYalLlUsAX;

OCO3HAaHHE LIEHHOCTH HAay4HOH JEATENbHOCTH, TOTOBHOCTb OCYIIECTBIATH NMPOECKTHYIO U
HCCIIEeI0BATENIbCKYIO JESTEIbHOCTh UHIUBUYAJIbHO U B TPYIIIE;
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TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpPA30BAHUIO M CaMOOOpPa30BaHHIO, K
aKTUBHOMY TIOJIyY€HHUIO HOBBIX 3HAaHMM MO OHOJOTMM B COOTBETCTBHUHM C >KU3HEHHBIMHU
MOTPeOHOCTSAMHU.

METAINIPEJAMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHbIe pe3ybTaThl OCBOCHHS Y4YeOHOro mpeaMeTa «BHOJIOTHS» BKIIOYAOT:
3HaUYUMBIE JUISI  (OPMHPOBAHUS MHPOBO33PEHHSI OOYYAIOMIMXCS  MEXKIUCHUILIMHAPHbBIE
(MeXIIpeIMETHBIC) OOIIIEHAYYHBIC MTOHSITHS, OTPAXKAIOIIHE [IETTOCTHOCTh HAYYHON KapTUHBI MUpa
U crienu(UKy METOIO0B TIO3HAHHUS, HCIIOJIB3YEMbIX B €CTECTBCHHBIX HayKax (BEMIECTBO, SHEPTHS,
SIBJICHUE, MPOLIeCC, CUCTeMa, HAay4YHbIH (DaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopusi, HCCIeOBaHNe, HAOIIOJECHUE, W3MEpPEHUE, SKCIIEPUMEHT W JPYTUX), YHHBEpPCATbHBIC
y4ueOHbIe JeHCTBUS (ITO3HABATEIbHBIC, KOMMYHHKATUBHBIE, PETYJISITUBHBIC), 00ECIICUHBAIOIIHE
(dhopMupoBaHre (QYHKIIMOHATHHONH T'PAMOTHOCTH W COIIMAIBHON KOMMETEHIIMU O00YYarouIuxcs,
CIIOCOOHOCTH o0yJaromuxcst HCTIONB30BATh OCBOCHHBIC MEXTUCIUTUTHHAPHBIC,
MHPOBO33PEHUYECKHUE 3HAHUS M YHUBEpCallbHble YydeOHble JEHCTBUS B I03HABATEIbHOH U
COLIMATTLHON MPAKTHKE.

MeTtanpeaMeTHbIe Pe3yNbTaThl OCBOSHHUS IMPOTPAMMBI CPEIHETO OOIIero o0pa3oBaHHS
JOJIKHBI OTPaXKaTh:

OBi1ajeHNe YHHBEPCAIbHBIMH YU4eOHBIMH MO3HABATEIbLHBIMH J1€HCTBUSIMU:

1) 6a3oBbIe JJOrHYeCKHeE JeHCTBHUS:

CaMOCTOSITENILHO (pOpMYIMpOBaTh M aKTyalU3UpOBAaTh MNpoOJieMy, paccMaTpuBaTh &
BCECTOPOHHE;

WCIIOJIb30BaTh TIPM OCBOCHUHM 3HAHWW TPUEMBI JIOTHYECKOTO MBIIUICHUs (aHam3a,
CUHTE3a, CpaBHEHUs, Kiaccudukaiu, 000O0IIEeHHUs), PACKPBIBATh CMBICT OHOJIOTHYECKHX
NOHATHHN (BBIIEISITh UX XapaKTEPHBIC MPU3HAKH, YCTAHABINBATE CBSI3H C IPYTUMHU TIOHSATHUSIMU);

OTpeAeNATh LEeNH JeITeIbHOCTH, 3ajaBas MapaMmMeTpbl U KPUTEPHUH HX JOCTHIKECHHUS,
COOTHOCHUTH PE3yJbTaThl ICITEILHOCTHU C IIOCTABICHHBIMH LETISIMU;

HCIIOJIb30BaTh OMOJIOTMYECKHE MOHATHS ISl OObSICHEHHS (DAKTOB M SIBICHUH KUBOU
IPUPOJIBI;

CTPOUTHh JIOTUYECKUE pACCYXICHUS (MHIYKTHBHBIC, JACAYKTUBHBIC, [0 AaHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTU M MPOTUBOPEUYHUS B pACCMaTPUBAEMBIX SIBJICHUSX, (HOPMYIHUPOBATH
BBIBOJIBI U 3aKJIFOUCHUS;

MIPUMEHSITh CXEMHO-MOJICTTFHBIC CPEJICTBA VIS MPEICTABICHUSI CYIIECTBCHHBIX CBSI3EH H
OTHOIIEHUH B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a TakKe MPOTUBOPEUUH pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaTeIBaTh TUTAH PEHICHUS TPOOJIEMBI C YIETOM aHaIH3a UMEIONTUXCS MaTePUATbHBIX
U HeMaTepHUalIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JESATEIBHOCTH, OLIEHWBATH COOTBETCTBUE PE3YJHTATOB IIENISIM,
OIICHUBATH PUCKH MOCJIEICTBAN ACATCILHOCTH;

KOOPJIUHUPOBATh M BBIMONHATH PA0OTYy B YCIOBUSX PEANbHOTO, BHUPTYalbHOTO H
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBATh KPEATUBHOE MBIIIJICHUE ITPU PEIICHUH KU3HEHHBIX TIPOOJIEM.

2) 6a30BbIe HCCJIE0BATEIbCKIE I CTBHSA:

BJIQJICTh HABBIKAMH y4eOHO-UCCIICIOBATEILCKON U MPOCKTHOW NESITebHOCTH, HaBBIKAMU
paspenieHus npodieM, CoCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOUCKY METO/OB
pEIIeHHS TPAKTUIECKUX 33]a4, TPUMEHEHHUIO Pa3IMYHbIX METOIOB MIO3HAHUS;
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WCIIOJIb30BaTh PAa3jMyYHbIe BHJbI ACSITENBHOCTH 10 IOJYYEHHIO HOBOTO 3HAaHMWS, €ro
WHTEPIIPETAINH, PEOOPA30BAHUIO M TPUMEHEHUIO B YYEOHBIX CUTYaIUSX, B TOM YHCIE TpU
CO3aHHUU YYCOHBIX M COITMABHBIX TIPOCKTOB;

(hopMUpOBaTh HAYYHBIA THUI MBIIIICHHS, BIAJAETh HAYYHOW TEPMUHOJIOTHEH, KIIOUEBbIMU
TOHITHSIMH U METOJIaMU;

CTaBUTh W (OPMYTUPOBATH COOCTBEHHBIC 337a4d B 00pPA30BATEIbLHOW ACSITEIBHOCTH U
KU3HEHHBIX CUTYaIUsX;

BBISIBJISITH  IPUYUHHO-CIICACTBCHHBIE CBS3M M aKTyaJIM3UpOBaTh 3aj7ady, BBIIBUTATH
runore’y e€ peuieHusl, HaxOAUTh AapryMEHThl [JIs JO0Ka3aTelIbCTBA CBOMX YTBEPKICHUM,
3a/1aBaTh MapaMeTPbl U KPUTEPUU PELICHHUS;

AHAIM3UPOBATh TMONYYCHHBIE B XOAC pEHICHHS 3a7add pPe3yJbTaThl, KPHUTHUYCCKU
OLICHUBATh UX JOCTOBEPHOCTH, POTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBUSX;

JaBaTh OLIEHKY HOBBIM CHTYAIUsIM, OIEHUBATH MPUOOPETEHHBIN OIIBIT;

OCYILECTBIISATH IIeJICHANIPABICHHBIN ITOMCK IEPEHOCa CPEJICTB M CIOCOOOB JEHCTBUS B
podhecCHOHANBHYIO CPENy;

yMETh TEPEHOCHTh 3HaHWs B TMO3HABATEIbHYID M  MPAKTUYECKYI0  0O0JacTH
KHU3HEIACATCIIEHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX YUEOHBIX MPEIMETOB;

BBIBUTATh HOBBIC WJCH, MpEJIaraTh OPUTHHAIBHBIC TOIXOIBI W PEIICHUS, CTABHUTH
po0IeMbl U 3a/1a4H, TOIYCKAIOIINe albTepPHATUBHbBIC PELICHUS.

3) pa6ora ¢ unpopmanueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHHKAX HH(poOpMammu (TeKcTe y4eOHOro Tocoows,
HAy4YHO-TIONMYJISIPHON JUTEpaType, OMONIOrMYECKUX CIOBApSX U CIIPAaBOUYHUKAX, KOMIIbIOTEPHBIX
0a3ax maHHBIX, B UHTepHeTEe), aHANM3HPOBATh WH(GOPMAILIMIO DPA3NIMYHBIX BHUIOB U (POpM
MIPEJICTABICHUS, KPUTHICCKH OIEHUBATH €€ TOCTOBEPHOCTh M HEIIPOTUBOPEUYHUBOCT;

(dbopMynupoBaTh 3ampoChl U TMPUMEHSTH pa3IUYHble METOAbl MpPHU TOUCKE U O0TOOope
Ouosoruveckoii HGOpMaIuu, HeOOXOUMOM JIJIS BBITOJIHCHUS yIeOHBIX 3a/1a4;

MpUOOpPETaTh OMBIT HCHOJB30BaHUS MHGOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO HCIIOH30BAHUSI PA3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITEIGHO BBIOMPATH ONTHMAIBHYIO (OPMY TIPEJCTABICHHUS OHOJIOTUYCCKOM
nH(popManuu (CXembl, TpaduKH, TUArPaMMBbl, TAOJIUIIBI, PUCYHKH H JIPYTOE);

WCIIONIb30BaTh HAYYHBIH SI3BIK B Ka4eCTBE CpeACTBa MpH paboTe ¢ OMOIOrHYecKon
nH(pOpMaNHel: MPUMEHITh XUMHUYECKHe, (PU3MUECKHe W MATeMaTUYCCKUEC 3HAKH M CHMBOJIBI,
dbopMynbl, a00OpeBHAaTypy, HOMEHKIATypy, HCIOJb30BaTh M MpPeoOpa3oBbIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH;

BJIaJIeTh HABbIKAMU pAClO3HABaHUS U 3alMThl HUHOpManuu, HWHGOPMALUOHHON
0€30MacHOCTH TUYHOCTH.

OByaieHNe YHHBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH 1€ CTBUSIMHU:

1) o0menne:

OCYIIECTBIISATh KOMMYHHKAIIMH BO BCeX cdepax )KU3HHU, aKTHBHO y4aCTBOBATh B JHAIIOTE
WM JUCKYCCHH IO CYIIECTBY OOCYXmTaeMoil TeMbl (YMEHHE 3aJaBaTh BOIIPOCHI, BHICKA3HIBATH
CY)KIEHHUS OTHOCUTENIbHO BBIMOJIHEHUS TpeiaracMoil 3aJaud, Yy4YWUThIBATb HMHTEPECHl H
COTJIACOBAHHOCTH MO3UIUI IPYTUX YYACTHUKOB JAUANIOTA WIH JUCKYCCHH);

pacro3HaBaTh HEBEpOAJBbHBIC CpEACTBA OOIIEHUS, MMOHUMATh 3HAYCHHUE COIHUATBHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHHUSI KOH(DIUKTHBIX CUTYallUl, yMETh CMT4aTh KOH(JIUKTHI U
BECTH TIEPETOBOPEI;
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BJIAJIeTh PA3JIMYHBIMU CIIOCOOAMM OOILEHHMS U B3aMMOAEWUCTBUS, NOHUMATh HAMEPEHHUs
JPYTUX JIOAEH, MPOSIBIISATh YBaXHUTEIHHOE OTHOLICHHE K COOECeTHUKY U B KOPPEKTHOH (opme
(hopMyIHPOBATH CBOU BO3PAKCHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOK TOYKY 3PEHHS C HCIIOJIb30BAHUEM S3BIKOBBIX
CPEACTB.

2) COBMeCTHasl 1eATeJIbHOCTh:

MIOHUMAaTh M MCIIOJIb30BaTh MPEUMYIIECTBa KOMaHAHOM M MHIUBUIYaJlbHOW paboOThl IpU
pemeHnn OGMOIOruYecKor MpoOIeMbl, 000CHOBBIBATh HEOOXOAMMOCTb MPUMEHEHHS TPYTITOBBIX
(hopm B3arMOICUCTBHSI IPU PEIICHUH YU4eOHOM 3a1a4H;

BBIOMPATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUH ¢ y4y€TOM OOLIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJI0r0 4leHa KOJUIEKTHBA;

IIPUHUMATh LEIH COBMECTHOM JEATEIBHOCTH, OPTraHHU30BBIBAaTH M KOOPIWHUPOBATH
JEUCTBUA MO €€ NOCTHMIKEHMIO: COCTABILATH IUIAH JEWUCTBUH, PACHpPENENIATh POJH C Yy4YETOM
MHEHUH YYaCTHUKOB, 00CYK/1aTh Pe3yJIbTaTbl COBMECTHOMN pabOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KaKIAOI0 YYaCTHUKA KOMaH/bl B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTECPHUSIM;

Ipeajaratb HOBBIE IMPOEKTHI, OLEHUBATh WJIEH C MO3ULMHU HOBHU3HBI, OPUTMHAIBHOCTH,
MIPaKTUYECKON 3HAUUMOCTH;

OCYUIECTBJISATh IO3UTHBHOE CTPATETHYECKOE IOBEJACHHWE B pPa3IUYHbIX CUTyalLUsX,
IIPOSIBJISITH TBOPUECTBO U BOOOpaKE€HHE, ObITh HHUIIMATUBHBIM.

OBiajgeHne yHMBepPCAJIbHBIMH PeryJsiTHBHBIMU ICHCTBUSIMU:

1) camoopranu3amnmsi:

UCIOJb30BaTh OMOJOrMYECKUE 3HAHUSA [UIs BBIABICHHS NPOOJEM U HX pELICHHUA B
KM3HEHHBIX M yUYEOHBIX CUTYyalMAX;

BBIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUH 1I€JIEBbIE U CMBICIIOBbIE YCTAHOBKH B CBOUX
JNEUCTBUAX M IOCTYIIKAX IO OTHOLIEHWIO K JKUBOM NIPUPOJE, CBOEMY 3I0POBBIO U 310POBBIO
OKpYKAIOIINX;

CaMOCTOSITEJIBHO OCYILECTBIIATh MO3HABATENbHYIO AESITEIbHOCTh, BBISBIATH NMPOOJIEMBI,
CTaBUTh M (OpMyIupoBaTh COOCTBEHHBIE 3aJaydl B 00pa30BATENbHOM JEATENBHOCTH U
KU3HEHHBIX CUTyalUsX;

CaMOCTOSTENIBHO COCTABJIATH IIJIaH PELICHUs MPOOJIEMBI C YUETOM MMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTCHUH;

JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paciupATh paMK1 y4eOHOTro IpeMeTa Ha OCHOBE JIMYHBIX NPEANOUTEHUH;

JieNlaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHNUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHocoO0CTBOBATH (POPMUPOBAHMIO M TPOSIBICHHUIO MIMPOKOM 3pyIUIIMH B Pa3HBIX 007aCTIX
3HaHUH, TOCTOSTHHO MOBBIIIATH CBOK 00pa30BaTENbHBINA M KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B IESATEIBHOCTb, OLICHHWBATH
COOTBETCTBHUE PE3YJIbTATOB LIEJISM;

BJIaJIeTh HaBBIKAMU [103HABATEJIbHON PE(IIEKCUU KAK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
Y MBICIMTENBHBIX MPOIECCOB, UX PE3YJIbTATOB M OCHOBAHUIl, UCIIOIB30BaTh NMPUEMBI pedaeKcuu
JUTSL OLEHKU CUTYalluu, BBIOOpa BEPHOTO PELICHHUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO NTPUHUMATD PEILIECHUS 110 UX CHIKEHUIO;

MIPUHUMATh MOTHUBBI U ApIYMEHTHI IPYIHX IIPU aHAIHU3€E PE3yIbTaTOB AESITEIbHOCTH;
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3) npuHsATHE CEOS U IPYTHUX:

MPUHUMATD ce0sl, TOHUMAasi CBOM HEJJOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTHUBBI U apTYMEHTHI IPYTUX IPU aHAIHU3€E PE3yIbTaTOB AESITEIbHOCTH;
MIPU3HABaTh CBOE MPaBO U MPaBO APYTUX HA OMIUOKU;

pa3BUBaATh CIIOCOOHOCTh MOHUMATh MUP C TIO3ULIUH IPYTOT0 YeIOBeKa.

NPEJMETHBIE PE3YJbTATHI

[IpenmeTnbie pe3yabTathl ocBoeHUs nporpammbl COO o Ouonoruu Ha 6a30BOM ypOBHE
BKJIIOUAIOT criennpuyeckue st yueoHoro npeamera «buonorus» HayyHble 3HAHMSI, YMEHUS U
crocoObl JeHCTBUH 1O OCBOGHMIO, HHTEpHpETalMu W NpeoOpa30oBaHUIO 3HAHWM, BUABI
JeSITETFHOCTH TIO MOJyYEHHIO HOBOTO 3HAHUS U NMPUMEHEHHUIO 3HAHUI B pa3iMYHbIX Y4eOHBIX
CUTyallUsX, a TaKXKe B pEalbHbIX >KU3HEHHBIX CUTyalUsX, CBS3aHHbIX C Ouosorueil. B
IporpamMme MpeaMeTHbIE Pe3yIbTaThl IPEACTABICHBI 110 r0JIaM 00yUYEeHHUSI.

[IpenmeTHbIe pe3ynbTaThl OCBOeHHA Yy4eOHoro mnpenmera «buonorus» 6 10 knacce
JIOJDKHBI OTPaKaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MECTe M POJU OMOJOTMH B CHCTEME HAay4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAaHMHM COBPEMEHHOI €CTECTBEHHO-HAYYHOM KapTUHBI MUpa U
Hay4YHOI'O MUPOBO33PEHHUS, O BKJIA/I€ POCCUICKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
O6uosiornu, (pyHKIIMOHAIBHOM TPAaMOTHOCTH YeJIOBEKa JUIsl peICHHS KIU3HEHHBIX 33/1a4;

YMEHHUE PacKpbIBaTh COAECpKAHHE OMOJOTMYECKUX TEPMHHOB U MOHATUMN: XKU3Hb, KJIETKa,
opranusM, Merabonau3sM (0OMEH BeIeCTB M  MpEeBpalleHHe HHEpPruu), TOMeocTas
(camoperynauus), ypOBHEBas  OpraHuM3alsl JKUBBIX  CHCTEM, CaMOBOCIIPOU3BEIECHUE
(perpoayKIusi), HacJlIeICTBEHHOCTh, K3MEHUYUBOCTh, POCT U Pa3BUTHE;

yMEHHE u3jaraTb OHOJOTMYECKHE TEOpUM (KJIETOYHAs, XPOMOCOMHas, MyTallMOHHas,
LIEHTpaJibHasl JlorMa MOJIEKYJsipHOM Owuosiornn), 3akonsl (I'. Mennens, T. Moprana, H. U.
Basunosa) u yueHus (0 eHTpax MHOI000pa3us ¥ MPOUCXOKACHUS KyJIbTYpHbIX pacteHui H. 1.
Baguosa), onpeaesnsTh rpaHUIbI UX IPUMEHUMOCTH K JKUBBIM CHCTEMaM;

yMEHHE BJIaJ€Th METOJaMU HAay4HOTO MO3HAHUS B OMOJOTrMU: HAOIIOACHHE U ONMCaHHUE
KMBBIX CHUCTEM, TIpPOLIECCOB M SBJIEHHUH, OpraHu3alys M MpPOBEICHHE OHOJIOIMYECKOrOo
9KCIIEPUMEHTA, BBIABM)KCHUE THUIOTE3bl, BBISIBICHHUE 3aBUCUMOCTH MEXAY HCCIENYEMBIMU
BEJIMYMHAMHU, OOBSCHEHHE IOJIYYEHHBIX DPE3YyJbTATOB, HCIOJIb30BAHHBIX HAYYHBIX IOHSATHH,
TEOPHii U 3aKOHOB, YMEHHE JeNIaTh BIBOABI HA OCHOBAaHUU MOJYUYEHHBIX Pe3yJIbTaTOB;

YMEHHE BBIICIATH CYLIECTBEHHBIE NMPU3HAKH BHPYCOB, KJIETOK IPOKAPUOT U 3YKAPHUOT,
OJITHOKJIETOYHBIX YU MHOTOKJIETOUHBIX OPraHU3MOB, OCOOEHHOCTH MPOLIECCOB: OOMEHA BELIECTB U
[IpEeBpaIlleHUs] PHEPTUU B KIJIETKE, (POTOCHHTE3a, IUIACTHUYECKOTO M 3HEPreTMYEeCKOro oOMEHa,
XEMOCHHTE3a, MUTO3a, MeH03a, OIJIOJIOTBOPEHMSI, PAa3MHOKEHMSI, UHANBUAYAIbHOIO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

YMEHHE MPUMEHATH MOIy4YCHHBIC 3HAHUS I OOBSCHEHHS OMOOTHYECKUX IMPOLIECCOB U
SIBJIEHUH, 111 IPUHATHUS IPAKTUUECKUX PELIEHUI B IOBCEITHEBHOM JKHU3HHU C LIE€TIbI0 00eceyeH s
0€30MIaCHOCTH CBOETO 3/I0POBbS U 3/I0POBbsSl OKPYXKAIOLIUX JIIOJEH, COOMIONEHUsI HOPM
IPaMOTHOIO TIOBEACHHUS B OKpPYXKAlOIIeW MPUPOAHOM Cpele, NOHMMaHHE HEOOXOJAMMOCTH
WCIIOJIb30BAaHUSl TOCTHKEHUH COBPEMEHHOM OHMOJOTMM M OMOTEXHOJIOTWH Ui pallOHaIbHOTO
MIPUPOJIOTIOIb30BaHMS;

YMEHHE pellaTh 3JIEMEHTapHble TIE€HETHMYECKHE 3aJaud Ha MOHO- M JUTHOpHIIHOE
CKpelMBaHKE, CLEMJICHHOE HAclleZJIOBaHUE, COCTABISTh CXEMbl MOHOIMOPHUHOIO CKpEIMBAHUS
JUIS IPEICKa3aHMsI HAaCJIe0BAaHUs PU3HAKOB y OPraHU3MOB;



22

yMEHHE BBINOJIHATH JabOpaTopHble M MpaKTHUeCKHe padboThl, cOOMI0aTh MpaBuia Mpu
paboTe ¢ yueOHbIM 1 Ja00paTOPHBIM 000y I0OBaHUEM;

YMEHHE KPUTHUYECKH OLIEHMBATh M HHTEPIPETHPOBATh MH(POPMALMIO OHOJIOrHYECKOIro
coJlep>KaHHUs, BKIIIOYAIOIIYIO IICEBJOHAYYHbIE 3HAHHS M3 Pa3IMYHBIX HMCTOYHUKOB (CpencTBa
MaccoBOil MH(OpMAINK, HAyYHO-TIOMYJISIPHbIE MaTepUabl), STUYECKUE aCTIEKThl COBPEMEHHBIX
HCCJIEIOBAHNM B OMOJIOTUH, MEIUITMHE, OMOTEXHOJIOTHH;

yMEHHE CO3/1aBaTb COOCTBEHHbIC NHUCHMEHHBIE W YCTHBIE COOOLICHHs, 00001Ias
OMOJNIOTHYECKYI0 HH(POpPMAIMIO W3 HECKOJIBKMX HWCTOYHHMKOB, TPAaMOTHO HCIIOJIB30BATh
MOHSATUHHBIN anmapat OUOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOeHMs YydeOHoro mnpeamera «buonorusi» ¢ 11 knacce
JIOJIKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MecTe W POJM OMOJIOTHM B CHUCTEME HAYYHOT'O 3HAHUA
€CTECTBEHHBIX HayK, B (DOPMUPOBAaHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTUHBI MHpa U
Hay4YHOTO MHUPOBO33PEHHUS, O BKJIAJI€ POCCUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOrOB B pa3BUTHE
Ouosoruy, PyHKIHOHAIBHON rPaMOTHOCTH YeNIOBEKa JJIs PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHUE PaCKpBIBAaTh CO/IEP)KaHUE OMOJIOTMYECKUX TEPMUHOB U MOHATHI: B, TOMYJISIINA,
reHoOH/I, DSBOJIONMS, JBIXKYIIHE CHJIBI ((aKTOpbI) SBOJIOIUH, MPUCTIOCOOTICHHOCTD
OpPraHu3MOB, BHUJI000pa3oBaHHE, HSKOJOTHYECKHE (DAKTOphl, SKOCHCTEMa, MPOIYLEHTHI,
KOHCYMEHTEHI, PeIyIIeHTHI, IIeTIH ITUTAaHKsI, YKOJIOTHIECKast ITMpaMuia, OMOTeoreHo3, onocdepa;

yMEeHHE u31araTh Ouonoruueckue Tteopuu (dBoironuonHas Tteopus Y. [lapsuHna,
CUHTETHYECKAsl TEOPHUs IBOJIIOLIMN), 3aKOHBI U 3aKOHOMEPHOCTH (3apoasliieBoro cxoacrea K. M.
bapa, uepenoBanus riaBHbIX HampaBieHuid u myTeil sBomonuu A. H. CeeproBa, yueHus o
6uoctepe B. 1. Bepnazackoro), onpenensTb rpaHULIbI KX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHHE BJIa/IeTh METOJaMH HAy4YHOTO IMO3HAHUS B OMOJIOTHMHU: HAOJIOJCHHUE U ONMHCAHUE
KHUBBIX CHCTEM, I[IPOLIECCOB U SIBICHUM, OpraHu3alus M TNPOBEICHHE OHOJIOrHYECKOro
OKCIIEPUMEHTA, BBIABM)KCHHUE THUIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXKAY HCCIEAYEeMbIMU
BEJIMYMHAMHU, OOBSICHEHHME IOJYUYEHHBIX pE3yJbTaTOB, HCIIOJIb30BAHHBIX HAYUYHBIX IOHSATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBO/IbI HA OCHOBAHUU MOTYUYEHHBIX PE3YIbTATOB;

YMEHHUE BBIIETATH CYLIECTBEHHBIC TPU3HAKU CTPOEHUS OMOJIOIMYECKUX OOBEKTOB: BUJIOB,
MOMYJISIUI, TPOAYLEHTOB, KOHCYMEHTOB, pEIYyLIEHTOB, OHOI€OLIEHO30B U 3KOCUCTEM,
OCOOCHHOCTH  TPOIECCOB:  HACIEACTBEHHON  HM3MEHYHMBOCTH, €CTECTBEHHOTO  0TOOpa,
BUZ000pa30BaHusl, MPUCTIOCOOJIEHHOCTH OPraHU3MOB, ACHCTBUS HKOJOTHUECKUX (DaKTOPOB Ha
OpraHU3MBbl, IEPEHOCA BEIIECTB U MOTOKA YHEPTUU B IKOCHCTEMAX, aHTPOIOTE€HHBIX U3MEHEHUN
B DKOCHCTEMax CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHMOT€OXMMHUYECKUX IUKIOB B
ouocdepe;

yMEHHE NPUMEHATH MOTY4YEHHbIE 3HAHUS JJIsl 0OBACHEHUS OMOJIOTMYECKUX MPOIECCOB U
SBJICHUM, JJI1 IPUHATHS IPAKTUYECKUX PELICHUH B IOBCEAHEBHOM KU3HU C LIENIbI0 00ecreueHHs
0€30MacHOCTH CBOEr0 3J0pOBbS M 370POBbsSl OKPY)KAIOLIUX JIIOJEH, COOJIIOJIEHUS HOpM
IrPaMOTHOTO TOBEACHHUS B OKpYy)Kalolled MPUPOAHON cpele, MOHMMaHHE HeOoOXOIUMOCTH
HCIIOJIb30BaHUs JOCTHKEHUIN COBPEMEHHOMU ouosiorun JUISL palMoOHAIBHOTO
MIPUPOIONIOIB30BAHUS;

yMEHHE peliaTh 3JeMEeHTapHble OUOJOTMYEecKHe 3a7ayud, COCTaBJIATh CXEMBbI MepeHoca
BEIIECTB M SHEPTHH B HKOCUCTEMaXx (LIEMH MUTaHUs);

YMEHHE BBINOJIHATH JaO0OpaTOpHble M MpPaKTHUECKHe padoThl, cOOM0AaTh MpaBuUia Ipu
paboTe ¢ yuyeOHBIM U 1a00OpaTOPHBIM 000PYA0BAHUEM;
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yMEHHE KPUTHUYECKH OLICHHBATh M HWHTEPIPETHPOBATh HMHGOPMALMIO OHOJIOTHYECKOIro
CoJlep)KaHus, BKIIIOUAIOIIYI0 TICEBJOHAYYHBbIC 3HAHHS M3 Pa3IHMYHBIX HMCTOYHUKOB (CpeacTBa
MaccoBOWM MH(pOpMAIMK, HAYYHO-TIONMYJISIPHBIE MaTepuaibl), paccMaTpUBaTh TIJI00ATbHBIC
9KOJIOTHYECKHE MPOoOIeMbl COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLIECHUIO K HUM COOCTBEHHYIO
MO3UITHUIO;

YyMEHHE CO3/1aBaTh COOCTBEHHBIC THCBMEHHBIE K YCTHBIE COOOIICHHS, 00001Iast
Ouosjorudeckyro UHGOPMALMI0O M3 HECKOJbKUX HMCTOYHHMKOB, TpPaMOTHO HCIOJIb30BaTh
MOHATUIHBIN anmapaTt OUOJIOTHH.
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TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

Ne /it

HaumenoBanue
pa3aesioB U TeM
NMPOrpaMMbl

KoJua-Bo
9aCcOoB

daekTpoHHbIe (LM PpoBbIE)
o0pa3oBaTesIbHbIE Pecypchl

Mopnyas padoueii Ilporpammel Bocnutanusi « I koabHbIH
YPoK>»

buomorus kax
Hayka.

https://m.edsoo.ru/I1A1Z8R9E

Jlenb 3HaHUH
JleHp okoH4aHus BTOpoit MUPOBOI1 BOMHBI

’Kusrkle cucTeMsl 1
X OpraHusanusa

https://m.edsoo.ru/L7K105N9Q

JleHs conmpapHoCcTH B 60pb0E ¢ TEppOPU3MOM
MexayHapoaHblid 1€Hb PaCIIPOCTPAaHEHUS TPAMOTHOCTH
MesxayHapoiHbIH A€Hb NaMsITH )KepTB (hammsma

XUMHUYECKHUI COCTaB
nu CTpOGHI/Ie KIICTKHN

11

https://m.edsoo.ru/A614J7H5H

enb poxnenuns nenarora Bacunua AnekcanapoBuya
Cyxomiurckoro (1918 -1970)

MexayHapoaHbId JE€Hb MOKWIBIX JIFOIEH

JleHb 3aIuThI >)KUBOTHBIX

Jlensb yuurens

Jlens otua B Poccun

JleHb HapOJITHOTO €AMHCTBA

JleHb maMsTH MOTUOIINX TPU UCTIOTHEHUH CITYKEOHBIX
00s13aHHOCTEH COTPYTHUKOB OPraHOB BHYTpEHHHMX Jie Poccun
Jens Hauana HropuGeprckoro nporecca

Hens matepu B Poccun

Henb N'ocynapctBennoro rep6a Poccuiickoit @enepanmn
JleHb HEM3BECTHOIO COJIIaTa

Mex1yHapOaHbIN JEHb NHBAJIUIOB

Jens nobposonsiia (BojgoHTepa) B Poccun

Hennb ['epoeB OTeyecTBa

[leHb mpaB 4esoBeka

KusuenestenbHOCTD
KJIETKU

https://m.edso0.ru/Z3D9Q3V0S

Henb Koncturyuuu Poccuiickoii @enepannun
Jenb npunsatus @enepanbHbIX KOHCTUTYLIHOHHBIX 3AKOHOB O
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I'ocynapctBenHbIx cuMBodiax Poccuiickoit @eneparuu

OcBoboxenue JIeHnHrpaaa ot gammctckoit 61okansl (27
aHBaps 1944)

Jenb ocBoboxieHust KpacHoit apmueil kpynHeifiero «iareps
cmeptu» AymiBun-bupkenay (OcBenimuMa) - JIeHb TaMsITH JKEPTB
XomokocTa

PasmHOXeHUE 1 JleHb pasrpoMa COBETCKUMU BOWCKaMH HEMELKO-(aIICTCKUX

WHIUBUIYaAJILHOE . BOMCK B CTaluHIpaJICKOU ounTBe
https://m. .ru/BOM3D1Q4
pasBuTHe 3 ttps://m.edsoo.ru/BOM3D1Q40 (1924-1943)

OpraHu3MOB JleHb poccHiicKoi HayKH,

Jenb poxnenus pycckoro yuénoro Jmutpust MiBanoBuya
Menneneesa (1834-1907)

JleHb maMsITH O pOCCHsIHAX, UCTIOTHSBIIHMX CITYKEOHBIH TOJT 3a
npeaenamu OTeuecTna,

Jlenp 3amuTHrKa OTedyecTBa

MexyHapOoaHbIN )KEHCKUI JEHb

Jlenb poxxaeHus copeTckoro a€Tuynka-kocMoHasTa Opus
[arapuna (1934-1968)

Boccoenunenne Kpeima ¢ Poccueit

BcemupHblii 1IeHb 310pOBbSA

HacnenctBeHHOCTD JleHb KOCMOHABTHUKH

1 U3MCHYHBOCTD 9 https://m.edsoo.ru/K4Q4P3Z3Y JleHb maMsITH O TEHOIIH/IE COBETCKOTO HApOJa HAIIUCTAMHU U HX
OpPraHU3MOB mocoOHMKaMU B 1016l Benukol OTeuecTBEHHON BOMHBI
Bcemupnblii 1eHs 3emin

JleHb poccuiicKoro napjaaMmeHTapu3Ma

[Tpa3gnuk Becuel u Tpyna

295 net co AHS pOKAEHUS POCCUMCKON UMIIEPATPULIBI
Exarepunsi 11 (1729-1796)

Cenexuus 2 https://m.edso00.ru/G8F5QO0R3K | Jlens ITobGeasr
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OpraHu3MOB. MexayHapoaHbIl IEHb My3€€B

OcHoBBI Jlenb nerckux oOIIecTBEHHBIX opranu3anuii Poccun

OMOTEXHOJIOTHU JIeHb caBAHCKOM MMCbMEHHOCTH U KYJIBTYPbI
OBIIEE KOJIMYECTBO

YACOB I10 ITIPOTPAMME

34




TEMATHYECKOE IINTAHUPOBAHUE
11 KUIIACC

Ne
n/n

HaunmenoBanue
pa3aesioB U TeM
NMPorpamMMbIl

KoJu-Bo
4acoB

daekTpoHHbIe (LM (PpoBbHIE)
o0pa3oBaTesibHbIE PecypChl

Mopayasb padoueii IIporpammel Bocnutanusi «lIkoabHbIH
ypOK))

OBOJIIOIIMOHHAA
ouoorus

https://m.edsoo.ru/R6GOTOB2H

Jlenb 3HaHUM

JleHp okoH49aHus BTopoii MUpOBOI BOMHBI

JleHb conmumapHOCTH B 60pb0E ¢ TEPPOPH3MOM
Me:x1yHapOaHbII I€Hb PacIpOCTpaHEHHs TPAMOTHOCTH
MesxayHapoIHbIH A€Hb NaMSTH )KepTB (hamm3ma

[enb Typuszma

MexayHapoaHbIA JE€Hb MOKWIBIX JIIOIEH

JleHb 3a1MThI )KUBOTHBIX

JleHb yuurens

Jenb otua B Poccun

BoszaukHOBeHUE
U pa3BUTHE
JKU3HU Ha 3emiie

11

https://m.edsoo.ru/Y9H2Q3P9A

JleHb HapOJTHOTO €AMHCTBA

JleHb maMsiTH MOTUOIINX TPU UCTIOTHEHHUH CITYKEOHBIX
00s13aHHOCTEN COTPYIHUKOB OPTaHOB BHYTPEHHUX Jien Poccun
Hens Hauana HropuGeprckoro nporecca

Hens matepu B Poccun

Henb N'ocynapctBennoro rep6a Poccuiickoit denepannn
JleHb HEU3BECTHOTO coyigaTta MexXayHapoJHbIN IeHb UHBAJIU]IOB
Jenn nobpoBonsbiia (BoioHnTepa) B Poccun

Hennb ['epoeB OTedecTBa

JleHb npaB yenoBeka

Henp Koncturynun Poccutickoit @enepanuun

Henb npunstus OenepaibHbIX KOHCTUTYIIMOHHBIX 3aKOHOB O
I'ocynapcrBennbix cuMBoiiax Poccuiickoit deneparuu

OpraHusmsl U
OKpYy’KaroIas

https://m.edsoo.ru/QOF7W3Q4C

OcBoboxnenne JIennarpama ot gammcTckoi 61okanbl (27 ssHBaps
1944)
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cpena

Henn ocBoboxknenus KpacHoil apmueil kpynHeiiiero «Jjiareps
cmept» AymBun-bupkenay (OceHiyma) - JleHb maMsTH KepTB
Xomnokocta

JleHb pa3rpoMa COBETCKMMHM BOMCKaMH HEMELKO-(PaIuCTCKIX
BoKck B CTaJIMHTPaJICKO OUTBE

JleHb poccHiiCKOM HAYKH,

JleHb mamsITH 0 POCCUSTHAX, UCTIOJHSBIIUX CITY>KEOHBIHN JTOIT 32
npeaenamu OteuectBa, [lenp 3amuTHrka OTedecTBa
MexnyHapoaHbIl KEHCKUM I€Hb

Coo0mrecTBa u

Boccoenunenue Kprima ¢ Poccueit

BcemupHslii 1€Hb 310pOBbs

JleHb KOCMOHaBTUKH

JleHb maMATH O F€HOLHJIE COBETCKOI0 HApO1a HALUCTAMU U UX
MocoOHUKaMH B oAbl Bemnkoit OteuecTBEHHOI BOIHBI

4 9KOJIOTHUECKUE 11 https://m.edso00.ru/Z3D9Q3V0S .
Bcemupnblii 1eHb 3emin
CHUCTEMBI

IIpaznauk Becnsl u Tpyna
Jenb [ToOean
Mex1yHapOqHbIN JEHb MY3€EEB
Jlenb neTckux oOIIeCTBEHHBIX opraHu3anuii Poccuu

OBIIEE KOJIMYECTBO

YACOB IIO 34

[NPOI'PAMME
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IPOBEPSEMBIE TPEGOBAHMS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC

Kon
MpoBepAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHUS] OCHOBHOI
00pa3oBaTeILHON MPOrPaMMBbl CpeIHero 001ero 00pa3zoBaHus

CdopMupoBaHHOCTH 3HAHHI O MECTE U POJIM OMOJIOTHH B CUCTEME HAyYHOTO
3HaHUSl €CTECTBEHHBIX HayK, B (DOPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAYYHOH KapTUHBI MUPa ¥ HAYYHOT'O MUPOBO33PCHHUS; O BKIIAJEC POCCUHCKUX
U 3apyO0eXHBIX YUEHBIX-OUOJIIOTOB B pa3BUTHE OMOJIOTUU; (PYHKIIMOHAIBHON

T'paMOTHOCTH YCJIOBCKA IJI pCHICHUA )KU3HCHHBIX 3a1a4

YMeHHne pacKphlBaTh COAEp)KaHUE OMOJIOTMYECKMX TEPMHMHOB U TOHSATHIA:
KU3Hb, KIETKa, OpraHu3M; MeTabonu3m (0OOMEH BEUIECTB U MPEBpAIlCHUE
9HEpPruu), romMeoctas (CaMoOperyJssiius), ypoBHEBas OpraHH3alMs >XHUBBIX
CUCTEM,  CaMOBOCIIPOU3BEJIEHUE  (PENpOdyKLus), HACJEICTBEHHOCTb,

N3MCHYUBOCTDL, POCT U PAa3BUTUC

YMmenune wuznaraTh OWOJIOTHYECKHE Teopuu (KJIETOYHasi, XPOMOCOMHas,
MmyTauuoHHasi), 3akoHsl (I. Mennens, T. Moprana, H.J1. Basunosa) u
y4eHus (0 LeHTpaxX MHOT000Opa3us U MPOUCXOKIACHHSI KyJIbTYPHBIX PACTEHUN
H.W. BaswioBa), ompenenars TpaHULBl HX MPUMEHUMOCTH K IKHUBBIM

CHUCTEMaM

YMeHue BiaieTb METOAaM1 HAyYHOTO IMO3HAHUS B Onosoruu (HaOIroaeHue 1
OTHMCAaHUE JKUBBIX CHUCTEM, TIPOIECCOB W SIBJICHUHN; OpraHu3amus W
MPOBEJCHUE OMOJOTHYECKOTO OKCIIEPUMEHTA, BBIIBM)KCHHE THUIIOTE3HI;
BBISIBJICHHUE 3aBUCHMOCTH MEX]y HUCCIEAYyEeMbIMUA BEJIMUMHAMH, OOBSICHCHHE
MOJIYYEHHBIX PE3YJbTATOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSATUN, TEOPUN U

3aKOHOB; YMCHHUC ICJIaTh BBIBOJAbI HA OCHOBAHUU IOJYUYCHHBIX pe3yanaTOB)

YMeHune BbIIEIATh CYLIECTBEHHbBIE IPU3HAKU BUPYCOB, KJIETOK IPOKAPUOT U
9YKapHOT, OAHOKIETOYHBIX M MHOTOKIJIETOYHBIX OPraHU3MOB; OCOOEHHOCTH
nporeccoB  OOMEHa BEIIECTB U MPEBpallleHHus DHEPIMH B  KIETKe,
(doToCcHHTE3a, MIACTHYECKOTO M JIHEPreTHYECKOTO OOMEHa, XEMOCHHTE3a,
MHUTO3a, MEI03a, OIUIOJOTBOPEHHUS, PA3MHOKECHUS, HWHIUBUIYAIbHOTO

pa3BUTHA OpraHu3Ma (OHTOTeHE3)

YMmenue MNPUMCHATH IMOJTYYCHHBIC 3HAHUA IJIA 00BsICHEHNS OMOJIOTHYECKHUX
IIPOLIECCOB M SIBJICHUM, JUI1 [PUHATHA IPAKTUYECKUX pELICHUH B
MIOBCE/IHEBHOM KM3HU B LIESAX oOecrieueHus: 0€30IMacHOCTH CBOETO 37J0POBbs

U 30pOBbSl OKpYXAIOIIUX JIOAEH, COOJIOACHHUS HOPM T'PAMOTHOIO
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MOBEJICHUS B OKPY>KaloUel MPUPOIHON cpejie; MOHUMaHue HEOOXOAMMOCTH
UCIIONIb30BaHUS TOCTHKEHUM COBPEMEHHON OMOJIOTUU U OMOTEXHOJIOTHM ISt

PadrOHAJIbHOI'O ITPHUPOAOIIOJIBb30BAHUS

YMenne pemaTtb JSJIEMCHTApHbIC TI'C€HCTUYCCKHUE 3aJadd Ha MOHO- H
,Z[I/IFI/I6pI/II[HOG CKpCIIMBAHUEC, CHCINICHHOC HACICAOBAHUEC, COCTABIIATE CXCMbI
MOHOFI/I6pI/II[HOFO CKpCHIMBAHHA JJIA npeaACKa3aHusl HacCJICOJOBaHUA

IMPU3HAKOB Y OpraHU3MOB

YMeHre BBITOIHSTh na60paT0pHLIe U IIPAKTHUYCCKUC pa6OTbI, CO6J'IIO,Z[aTB

npaBuiIa Ipu paboTe ¢ yueOHbIM U JJabOpaTOpHBIM 000PYA0BaHUEM

YMeHHe KPUTHUYECKHM OICHHMBAaTh W HUHTEPHPETHPOBATH HH(OPMALIHIO
OMOJIOTUYECKOTO COJACpPXKAaHUS, BKIIOYAIOUIYIO IICEBJOHAYYHBIC 3HAHUS M3
pa3nuuHblX  UcTouHMKOB (CMU, HayyHO-HONMYJSpHbIE MaTepHallbl);
JTHYECKUE ACITIEKThl COBPEMEHHBIX HCCIICJOBAaHUIA B OMOJIOrMH, MEIUIMHE,

OUOTEXHOJIOTUU

10

YMeHue coznaBaTh COOCTBEHHbBIE ITHMCBbMEHHBIE M YCTHBIE COOOIICHMS,
0000mas OWOJIOTMYECKYI0 WH(OPMAIMI0O W3 HECKOJbKUX HCTOYHUKOB,

T'paMOTHO HUCIIOJbB30BATH MMOHSATUNHBIN arrmapar oHooTun

11 KUIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble IpeMeTHBIE Pe3yJabTAThl 0CBOCHUSI OCHOBHOM

o0pa3oBaTe/IbHOI MPOrPaMMBbI CpPeIHEro o01mero 0opa3oBaHus

ChopMupoBaHHOCTb 3HAHHUI O MECTE U PO OUOJIOTUU B CUCTEME HAYYHOTO
3HAaHUS €CTECTBEHHBIX HayK, B (DOPMUPOBAaHMM COBPEMEHHOM €CTECTBEHHO-
HAYYHOH KapTHHBI MHUpPa U HayYHOT'O MHPOBO33PEHU; O BKJIAZE POCCUHCKHUX
U 3apyOeKHBIX yUEHBIX-OMOJIOTOB B Pa3BUTHE OMOJOTHH; (YHKIMOHATIHHON

TpaMOTHOCTH YCJIOBCKA JJId pCHICHUA )KU3HCHHBIX 3a1a4

YMeHHne pacKpbIBaTh COJACpKaHHE OMOJIOTHYECKHX TEPMHUHOB U TOHSTHIA:
BUJ, TOMYJISAIHS, TEHOPOHI, OBOJIONHUSA, IBIXKYIUE CHIBl ((aKTOpPHI)
3BOJIIOLINH, MIPUCTIOCOOJIEHHOCTD OpraHHU3MOB, BHUJI000pa3oBaHue,
JKoJIorHYeckue  (aKkTopbl, SKOCUCTEMA, MNPOAYLEHThl, KOHCYMEHTHI,
peAyLEHThl, LENU MHUTaHUs, OHKOJOrMYeckas mHupamMuga, OHOreoleHos,

ouocdepa

YMeHue wusznaratb OHOJIOTHYECKHE TEOpUHU (PBONMIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpHUSl IBOJIOLMH), 3aKOHBI U 3aKOHOMEPHOCTH
(3apogsimeBoro cxoactsa K.M. bapa, yepeqoBanus riaBHbIX HampaBiIeHUN U

nyteit sBomonuu A.H. CeseprioBa, yuenus o 6uochepe B.M. Bepraackoro),
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OMpeaAC/ATh 'PaHUIBI UX IPUMCHHUMOCTHU K )KMBBIM CUCTEMaM

YMeHue BiIaieTh METOIaMH HAyYHOTO MO3HAHMS B Onosoruu (HaOmrofeHue u
OTMCAaHUE IKUBBIX CHUCTEM, TMPOIECCOB U SBICHUW; OpraHW3anus W
MPOBEJCHUE OHOJIOTHYECKOTO HKCIIEPUMEHTA, BBIJIBHDKCHHE THIIOTE3bI;
BBISIBJICHHE 3aBHCHUMOCTH MEXAY HCCIEAyEeMbIMU BEIMYMHAMHU, OOBSICHEHUE
MOJIyUYEHHBIX PE3yJIbTaTOB, HCIOJb30BAHHBIX HAYYHBIX TOHATUN, TCOPUH U

3aKOHOB; YMCHHUC ACJIaTh BBIBOJAbI HA OCHOBAHUU MOJTYYCHHBIX pe3}/J'ILTaTOB)

VYMeHue BBLICTATh CYIIECTBEHHBIE IPH3HAKUA CTPOCHHS OHOJIOTHYECKHX
O0BEKTOB: BHUJIOB, MOIMYJSALUH, MNPOAYLEHTOB, KOHCYMEHTOB, PEIYyLIEHTOB,
OMOreoLEHO30B U IKOCUCTEM; OCOOCHHOCTH IIPOLECCOB HACIEICTBEHHOMN
HU3MEHUYUBOCTH, €CTECTBEHHOI'O orbopa, BU000pa3oBaHus,
IPUCTIOCOOJICHHOCTH OPraHU3MOB, JCWCTBHS SKOJIOTHYECKHX (PaKTOPOB Ha
OpPTraHW3MBbl, TEpeHOCa BEIIECTB M TOTOKAa DSHEPrUM B IKOCHCTEMAX,
AQHTPOIIOTEHHBIX M3MEHEHHH B HKOCHCTEMaX CBOEH MECTHOCTH, KPyroBOpOTa

BEIIIECTB U OMOTEOXUMUYECKUX ITUKIIOB B OMocdepe

yMCHI/IC HpHMCHfITB HOJ'IyquHBIC 3HAHUA IOJIA O6T)$[CHGHI/I$[ 6I/IOJ'IOFI/I‘-ICCKI/IX
MPOLIECCOB W SIBIICHWW, U1 NPHUHATHS [PAKTUYECKUX PEIICHUN B
TTOBCETHEBHON KM3HU B IEJIAX Oo0ecredeHus: 6€30MacHOCTH CBOETO 3/I0POBbhSI
W 3J0pPOBbSl OKPYXAIOIIMX JIFOJCH, COOJIOACHHWS HOPM T'PAMOTHOTO
MIOBEJICHUS B OKPYYKAIOIICH NMPUPOIHON cpejie; MOHUMaHUEe HEOOXOIUMOCTH
UCIIOJIb30BaHUS JIOCTHIKCHUH COBPEMEHHON OHOJOTHHU JUIsl PallMOHAIBHOIO

IMPpHUPOJOITIOJIb30BAHUA

YMmenue peuiaTtsb 3JICMCHTAPHbBIC OMOJIOTHYECKHE 3aJa4u, COCTaBIATh CXCMbI

IEpCHOCA BCHICCTB U SHCPIur B 9KOCUCTEMAX (I_ICHI/I HI/ITaHI/Iﬂ)

VYMeHne BBIIOHATH J'Ia60paTOpHBIC U IIPAKTHYCCKUC pa6OTLI, CO6J'IIO,Z[aTB

npaBuiIa npu paboTe ¢ yueOHbIM U JJaOOpaTOPHBIM 000PYA0BaHUEM

YMeHHe KpUTHYECKH OLIEHMBaTh W HMHTEPIPETUPOBATh HH(OPMAIHIO
OMOJIOTHUYECKOTO COJICP)KaHUsl, BKJIIOYAIOUIYIO IICEBJOHAyYHbIC 3HAHUSA W3
paznuuHbiX  ucTo4HMKOB (CMU, HaydHO-HIOIYJsIpHBIE  MaTepHUalbl);
paccMaTpuBaTh TJOOANbHBIE SKOJIOTMYECKHE IPOOJIEMBbl COBPEMEHHOCTH,

(hopMHPOBATH 1O OTHONICHUIO K HUM COOCTBEHHYIO ITO3UITHIO

10

YmeHune co3gaBaTh COOCTBEHHbIE IUCHMEHHBIE M YCTHBIE COOOIICHUS,
0000m1ast O6uoNOruYecKyr0 HMHGPOPMAIMIO U3 HECKOJBKUX HCTOYHUKOB,

T'paMOTHO UCIIOJb30BATH MMOHSATUNHBIN arrmapar onooTun
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COEePKAHUS

1

buonorus kak HayKa

1.1

buonorust — Hayka o xuBoil mnpupozge. Ponab Ouonorun B dopmupoBaHHU

COBpPEMEHHOM HayuyHOU KapTHHBI Mupa. CructemMa OMOJOTHIECKUX HAYK

1.2

Metoabl MO3HAHUS KUBOW MPUPOALI (HAOIIOJCHHE, SKCIEPUMEHT, OIMHUCAHUE,
U3MEpeHHne, KiacCU(UKaIus, MOJCIUPOBAHUE, CTAaTUCTHYECKas o0paboTka

JTAHHBIX )

JKuBble cucTeMBl U BX OopraHusanusia

2.1

Kusble cuctemsbl (OMOCHCTEMBI) Kak MpeaAMeT u3yudeHus Ouonoruu. CBoiicTBa

OuocucTeM U UX pazHooOpa3ue

2.2

VYpoBHUM oOpraHuzalud OHOCUCTEM: MOJEKYJISIPHO-TEHETUUECKUN, KIIETOYHbIH,

OpraHU3MEHHBIN, TOMYJIAIIMOHHO-BUIOBON, S5KOCUCTEMHBIN, O1ochepHbIi

XHMMHYECKHUM COCTaB U CTPOCHUC KIICTKH

3.1

XUMUYECKUNA COCTAaB KJIETKH. XHUMHUYECKHE BJIEMEHTBhI: MaKpOAJIEMEHTBHI,
MHKpO3JIEMEHTBl. Bojga wu  MuHepanbHble BemecTBa. @OYHKIMM BOABI U

MHHCPAJIBHBIX BEIIECCTB B KIICTKE. HonnepmaHI/Ie OCMOTHYECKOI0 OanaHca

3.2

benkn. CoctaB m cTpoeHHEe OEIKOB. AMHHOKHCIOTBI — MOHOMEpPHI OEIKOB.
He3amennmMpbie 1 3aMeHUMbIE aMUHOKHUCIIOTBI. AMUHOKHCIIOTHBIA COCTaB. Y pOBHHU
CTPYKTYphl O€ITKOBOM MOJIEKYyJbl (TIepBUYHAs, BTOPUYHAS, TPETHYHAS W
YETBEPTUYHAS CTPYKTypa). XHMHYECKHE CBOHCTBa OeikoB. buonornueckue
GbyHKIIMHA OETKOB.

®epMeHTHl — Ouojoruueckue kKaranuzatopbl. CTpoeHue (epMeHTa: aKTHUBHBIH
HeHTp, cybctparHas cneuuduyHocts. Kodepmentsl. Buramubbpl. Otanuns

(I)epMeHTOB OT HCOPTaHNYCCKUX KaTaJIN3aTOPOB

3.3

VYrneBonpl: MOHOcaxapuzbl (TIr0K03a, pr0o3a M J1€30KCHpU0O03a), Iucaxapujbl
(caxapo3a, JaKTo3a) W moNUcaxapuabl (Kpaxmaj, TJHKOIeH, LEeJII0I03a).
Buonornueckue GyHKINU YTIIEBOJIOB.

Jlunuasl:  TPUTAULEPUAbI,  cTepouasl,  Qochonunuael.  ['mapoduasHO-
ruapodoOHbIe cBOWCTBA. buomornueckue ¢GyHKuuu unmugoB. CpaBHeHUE

YIJI€BOOOB, OCJIKOB H JIMIIUA0B KaK HCTOYHHUKOB SHCPTHUU

3.4

Hyxnennosbie kucnorel: JIHK u PHK. Hykneotunsl — MOHOMEPBI HYKIIEHHOBBIX
kucnoT. Crpoenne u pynkuu JJHK. Ctpoenne u pynkunu PHK. AT®: crpoenue
U QyHKIUH

3.5

]_[I/ITOJIOFI/IH — HAayKa O KJICTKE. Knerounas TCOpH:. MeTtobl N3YUCHUA KIICTOK
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3.6

Knerka xak nemoctHas »kuBas cucreMa. OOIIMe NPU3HAKU KIETOK: 3aMKHYyTas
HapykHas MemOpana, Mousiekynsl JIHK kak renermueckuil ammapar, cucrema

cuHTEe3a Oelika

3.7

Tunel KIETOK: dyKapuOTHUYeCKas U MpokapuoTHueckas. OCOOEHHOCTH CTPOCHUS
npokapuoTudeckol  kietku. Kneroynas  creHka  Oakrepuil.  CTpoeHue
AYKApUOTUUECKOM KJIeTKU. OCHOBHBIC OTIMYMS PACTUTEIBHOW, >XUBOTHOM U

I'pUOHOM KJIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYpBl KIETOK — KJIETOYHAs CTEHKA, TIUKOKAIUKC, HX
¢ynkimn. [Inazmatrnyeckass memOpana, e€ cBoiicTBa U GpyHKmU. L{uTomnasma u eé
opranousipl. OMHOMEMOpaHHBIE OpPTaHOWIBI KJICTKH: HYHIOIUIA3MaTHYECKas CeTh
(OIIC), ammapatr [ombmxu, inu3ocombl. [lodyaBTOHOMHBIE OpraHOUIBI KIIETKU:
MUTOXOHJPHUH, IUIacTuAbl. lIpoMCXOKIeHHEe MUTOXOHAPUN W IulacTHI. Buasl
wiactua. HememOpaHHBIC OpraHOWIbI KJICTKH: PHOOCOMBI, KICTOYHBIN IICHTP,

PECHUYKH, KTYTHKH. qDYHKHI/II/I OpPraHona0B KIICTKH. Bxmouenus

3.9

Anpo — perynaropHblii neHTp kinetku. CTpoeHue sapa: siaepHas 000J0YKa,

KapHuoIlIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpchnopT BCIICCTB B KIICTKEC

4.1

4.2

X(I/ISHC,ZLGSITGHLHOCTB KIICTKHN

OOMeH BemiecTB, WM META00NIM3M. ACCUMHIISAIMS (IUTACTHYECKUN OOMEH) H
TUCCUMIJIALMS (PHEPTEeTUYECKU OOMEH) — JBE CTOPOHBI E€IWHOTO Ipollecca
meTabonmu3Ma. Turbel oOMeHa BemiecTB: aBTOTPO(HBIA M TerepoTpodHbIA. Ponb

(depMeHTOB B 0OOMEHE BEIIECTB U MPEBPAILCHUN SHEPTUU B KIIETKE

®dortocunrte3. CBeroBas u TeMHOBas ¢as3pl oTocuHTE3a. Peakmuu GoTrocuHTe3a.
DddexTuBHOCTh (HOoTOCHMHTE3a. 3HaueHWe (POTOCHMHTE3a ISl KU3HU Ha 3emiie.
Bnusnue ycnoBuit cpenbl Ha (OTOCMHTE3 U CIOCOOBI TOBBIIMIEHHS €T0
MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XeMocHHTe3. XEMOCHHTE3WpYyIole OakTepuu. 3HAUYCHHE XEMOCHUHTEe3a I

’KA3HU Ha 3eMIie

4.3

DHepreTuyeckuidi OOMEH B KJETKe. PacliemieHne BeIIECTB, BBIACICHUE W
AKKyMyJIMPOBaHHE »JHEPrUM B KIETKE. OTambl DJHEPreTUYECKOr0 OOMEeHa.
I'mukonu3. bpoxenue u ero Buabsl. KucimopogHoe OKHUCIEHHE, WIH KIETOYHOE

nbixaHue. IPHeKTUBHOCTh YHEPreTUUECKOT0 OOMEeHa

4.4

Peakuuu matpuuHoro cuntesa. 'enernueckas unpopmanus u JHK. Peannzanus
reHeTH4YeCKOl uHpopMalnuu B KieTke. ['eHeTHdecKui KOJ U €ero CBOICTBa.
Tpanckpunuus — marpuusbiii cunte3 PHK. Tpancmsuus — Ouocunre3 Oernka.

Koauposanue amunokucnot. Ponb pubocom B OnocunTe3e O6enmka

4.5

Heknerounsie ¢opmbl xu3Hu — BHUpychl. Mctopust otkpeitust Bupycon (/.M.
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MBanoBckuii). OCOOCHHOCTH CTPOCHHMSI U JKU3HENCSATEIBHOCTH BHUPYCOB.
bakrepnodarn. bonesHum pacTeHWid, >KMBOTHBIX M YEIIOBEKA, BBI3BIBACMBIC
Bupycamu. Bupyc ummynonedpunura gyenoseka (BUY) — Bo3Oynutens CIIN/a.

[TpodunakTuka pacupocTpaHeHUs: BUPYCHBIX 3a001eBaHUI

Pa3zMHOXEeHNE 1 MTHAMBUAYAIBHOE PA3BUTHE OPTraHU3MOB

5.1

Krerounplid 1K, WM >KM3HEHHBIM [HMKI KiIeTku. HMHtepdasza u  MuTO3.
[Ipomeccrl, mpoTekaroniye B uHTepdasze. Permkanus — peakmuss MaTPUIHOTO
cure3a JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapUOTHII.
JIMmionaHeli M TamIOWAHBIA ~ XpPOMOCOMHBIE — HAOOpBL.  XpOMaTHBL.
[uronornyecknue OCHOBBI PAa3MHOXKEHUS W  WHIUMBUIYAIbHOTO  PAa3BUTHS
OpraHu3MOB.

Henenue wierku — wmuto3. Craguu murtosa. [lpomeccel, mpoucxonsiiue Ha

pa3HBIX CTAAUSAX MUTO3a. BHOJOTUYECKHIT CMBICII MUTO3a

5.2

@opMbl pa3MHOKEHHsI OpPraHU3MOB: Oecronoe W TonoBoe. Buasl Gecronoro
Pa3MHOXKEHHMS: JEJICHUE HAABOE, IIOYKOBAHME OJHO- M MHOTOKJIETOYHBIX,
cropoo0pa3oBaHMe, BEreTaTUBHOE pa3MHOKeHue. MckyccTBeHHOE KIIOHMpOBaHHUE

OpTraHru3MOB, €Iro 3HAYCHUEC JIA CCICKINN

5.3

[TomoBoOE pa3zMHOXKEHHUE, €T0 OTIIUNYHUS OT OECIIOJIOoTO.
Meito3. Cramum wMeio3a. IIpormeccel, mpoucxonsiiye Ha CTaausx Meio3sa.
IToBenenue xpomocom B wMmero3e. KpoccuHrosep. buonornueckuidi cmbICa H

3HauYeHHe MeHo3a

5.4

["ameTorene3 — mporecc 00pa3oBaHUsl MOJOBBIX KIETOK Yy XHBOTHBIX. IlosoBbie
JKeJe3bl: CEeMEHHUKH M sM4HUKU. OOpa3oBaHHE M pPa3BUTHE IOJOBBIX KIETOK —
rameT (crepmaTo3oujl, SHleKJIeTKa) — crepMaToreHe3 U ooreHe3. OcoOeHHOCTH

CTPOCHHA ﬂﬁHeKHCTOK H CIICPMATO30UI0B. OHJ'IO,I[OTBOpeHI/Ie. HapTeHoreHe3

5.5

WunuBuayansHoe  pa3Butue  (OHTOreHe3).  OMOPHOHAJIBHOE  pa3BUTHE
(sMOpuorenes). Dtambl SMOPHOHAIBHOTO Pa3BUTHS Y MO3BOHOUYHBIX >KHBOTHBIX:
npobneHue, ractpyisiuus, opraHoreses. [locTamOpuoHanbHOe pa3BuTHE. THIBI
HOCTAMOPHOHANIBHOTO pa3BUTH: TNPsAMOE, HempsMoe (JMUMHO4YHOe). BiusHue
CpeIbl Ha pa3BUTHE OPraHU3MOB; (DaKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YpOACTBA.

Poct u pasButue pactenuil. OHTOreHe3 IIBETKOBOI'O PACTEHHUS: CTPOEHUE CEMEHH,

CTaaAHn Ppa3BUTHA

HaCJ'IeI[CTBeHHOCTB U UIBMCHYHUBOCTb OPraHN3MOB

6.1

IIpenmer u 3amauu reHetuku. Mcropus pa3BuTHs reHEeTUKH. BKiIax pOCCHMCKUX U
3apyOeXHBIX ~ Y4YEHBIX B pa3BUTHE  TEHETHKH.  MeETOoAbl  T'€HETHUKH

(rubpu0I0rNYECKuii, LUTOT€HETUYECKH, MOJIEKYJISIPHO-TE€HETUYECKUI).
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OCHOBHBIE T'€HETUUYECKHE MOHATHA. | eHeTHueckas CUMBOJIMKA, HCIIOJIb3yEMasa B

CcXeMax CKpCH_II/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH HACJIENOBaHUS NPU3HAKOB, YyCTaHOBIEHHbIe I. MeHnenem.
MoHorubpusHoe CKpeluMBaHHe. 3aKOH eIUHOooOpa3us THOpUIOB MEPBOTO
nokoseHuss. [lpaBuno AOMUHUpPOBaHMA. 3aKOH PpACIICIUIEHHS NPU3HAKOB.
I'unore3a unctoTel ramer. IlonHOE M HEMOIHOE JOMUHHUPOBAHHUE.

JurubpunHoe CKpeuMBaHHE. 3aKOH HE3aBUCHMOTO HACJIEJOBAHUS IPH3HAKOB.
[{uToreneTnyeckne OCHOBBI JUTHOPUIHOTO CKpEIIMBAHU. AHaJIH3UpYIOIIee
cKkpemmuBaHue.  Vcmonp3oBaHME — AHAIM3UPYIOLIETO  CKpEUIMBaHUS Ui

OIpe/ieNICHUs] TeHOTUIIa 0co0u

6.3

CuennenHoe HacinenoBaHue npusHakoB. Pabora T. Moprana no cuemnjieHHOMY
HacleoOBaHUIO reHoB. Hapymenue cuemsieHus Te€HOB B pe3yibTare
KPOCCHHIOBepa. XpOMOCOMHas TEOPHsI HACIEeICTBEHHOCTU. | 'eHeTuYecKue KapThbl.
I'eneruka mnosia. XpOMOCOMHOE OIpEAEICHHE IMoja. AYTOCOMBI M IOJOBBIE
XpoMocOoMBl. ['omMorameTHble M TreTeporamMeTHble opraHu3mbl. HacnemoBanue

IMPU3HAKOB, CHCIVICHHBIX C ITIOJIOM

6.4

N3MeHYNBOCTS. BI/I,I[I)I U3MEHYHNBOCTH: HCHACJIICACTBCHHAsA W HACJICACTBCHHAasA.
Pons (&70]5918:31 B HeHaCHeﬂCTBeHHOﬁ HU3MCHYHMNBOCTH. XapaKTepI/ICTI/IKa
MOI[H(i)HKaHHOHHOﬁ HU3MCHYHUBOCTH. BapI/IaI_[I/IOHHHﬁ pAA 1 BapuallMOHHAA KpUBad.
HopMa pcakuu IMpU3HaAKa. KommyecTBeHHBIE M KaueCTBEHHBIC IpU3HAKN U HX

HOopMa peakiuu. CBolicTBa MOIU(PUKAIIMOHHOW H3MEHUYUBOCTH

6.5

HacnmenctBennas, Wi Te€HOTHIINYECKass, H3MEHYNBOCTL. KoMOMHATHBHAS
U3MEHYMBOCTh. Meiio3 © TMONOBOM TpPOIECC — OCHOBAa KOMOWHATHUBHOM
W3MEHUYUBOCTH. MyTaloHHas N3MeHYHBOCTh. Kitaccudukarust MyTaiuii: TeHHbIE
XpOMOCOMHBIE, TeHOMHbIE. YacToTa U NpUYUHBI MyTaluil. MyTareHHble (haKTOpPHI.

3aKOH TOMOJIOTHYECKUX PSI/IOB B HaclieAcTBeHHOM n3MmeHunBoct H.M. BaBunosa

6.6

I'eneruka uenoseka. Kapuorun uenoBeka. OCHOBHbIE METO/bI TEHETUKH YEIOBEKA:
reHeaaIornueCKu, OJIM3HEIOBBIH, IIUTOr€HETUYECKUM, OMOXUMUYCCKUH,
MOJIEKYJIAPHO-TEHETUYECKUM. CoBpeMeHHOE onpeaeneHue TeHOTHIIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHUE, T'€HOTUIMPOBAHUE, B TOM YHCIJIE C MOMOUIBIO
III1P-anamu3a. HacneacTBeHHble 3a0o0eBaHUS dYeJIOBEKAa: TIEeHHEBIC OOJIe3HH,
00JIe3HU C HACIEACTBEHHON IPEAPACIIONIOKEHHOCTHIO, XPOMOCOMHBIE OOJIC3HH.
CoMaTrnueckue ¥ reHepaTUBHBIE MyTaluu. [[puHIMIBI 310pOBOTO 00pa3a JKU3HH,
JTUArHOCTHKH, NPO(QHUIAKTUKA U JICUCHUS TCHETHYECKUX Oose3Heid. Meauko-
FEHETUYECKOE KOHCYJIbTUPOBAHHE. 3HAYCHUE MEAMIMHCKOM T'€HETHKU B

NpCaAOTBPAICHUHA U JICHCHUU 'CHCTHYCCKUX 3a00J1€BaHMH YeT0BEKa

Ceneknus oprann3MoB. OCHOBBI OMOTEXHOJIOTUHU

7.1

CCJ’IGKHI/IH KaK HayKa 1 ITpoueccC. SapO)KIICHI/Ie CEJIEKLMHU U JOMECTHKALIUA. Y YCHHUE




36

H.M. BaBunoBa o0 ueHTpax MNPOUCXOXKICHUS M MHOTroo0paszus KyJIbTypPHBIX
pacteHuil. LleHTpbl NPOMCXOXKAECHUS JOMAalIHUX KHUBOTHBIX. CopT, mnopona,

mTaMm

7.2

CoBpeMeHHbIE METOJIbl CeNeKIMU. MaccoBbli M HMHAMBUIYaIbHBIH OTOOPHI B
CEJIEKIMN pPacTeHUM M JKUBOTHBIX. OIeHKa 3KcTepbepa. bim3koponcTBeHHOE
ckpemBaHue — HMHOpuUAMHT. Yuctasg nuHUs. CKpelMBaHHE YHUCTBIX JIMHUI.
I'ereposuc, nnu rubpuanas cuna. HepoJacTBeHHOE CKpelIMBaHUE — ayTOPUAMHT.
Otnanénnas tuOpuamzanuss U e€ ycrnexu. VICKycCTBEHHBIH MyTareHe3 |
[OJIy4YEHUE IOJIMIUIOUAOB. JIOCTHMKEHMS CEINEKIMH PpACTEHHUH, JXUBOTHBIX U

MHUKPOOPTraHU3MOB

7.3

buoTtexHonorus Kak oTpaciib NpPOU3BOJACTBA. ['€HHass WHXKEHepHUs. OTallbl
co3ganus pexomOuHantHOM JIHK u TpaHcreHHbpix opranusmoB. Kierounas
uHxeHepus. Kinetounsle KyiabTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PAaCTEHUI.
KnonupoBaHue BBICOKONPOAYKTUBHBIX CEJIbCKOXO3SHUCTBEHHBIX OpPraHU3MOB.
DKOJIOTHYECKHEe U dThueckue  mpodmembl. [MO  —  reHeTHyecku

MOIU(PUIIPOBAHHBIE OPTAHU3MBI

11 KJIACC

Kon

HpOBepﬂeMbIﬁ JEMEHT COACPKaAaHUSA

DBOJIONUOHHAS OUOIOT U

1.1

DBOJIOIMOHHAS TEOPHS U €€ MEeCTO B OMOJIOTHH.

CBugerenbcTBa  SBONMIONMHU.  [laJIeOHTONIOTHYECKHE:  TMOCIIEI0BATEIBHOCTD
NOSIBJICHUST BHJIOB B MAaJCOHTOJOTMYECKOW JICTONHCH, TEPEeXOIHbIe (OPMBI.
buoreorpaduueckue: cxoncTBo u paznmuuue dayH u GIop MaTEPUKOB U OCTPOBOB.
DOMOpHOJIOTHYECKUE: CXOACTBA M pa3iWyusl HSMOPHOHOB Ppa3HBIX  BHJOB
ITIO3BOHOYHBIX. CpaBHI/ITeJ'H)HO-aHaTOMI/I‘IGCKI/ICZ T'OMOJIOTUYHBIC, aHAJIOTUYHBIC,
pYIUMEHTapHbIE OpraHbl, aTaBU3MbL. MOIEKYISPHO-OMOXHUMHUYECKHE: CXOJCTBO
MEXaHU3MOB HACJIICACTBCHHOCTH MW OCHOBHBIX META0 OIINYECKUX HYTeﬁ Y BCEX

OpraHu3MOB

1.2

OpomonmonHas teopus Y. [lapsuna. Ilpeanocbuiku BO3HUKHOBEHUS JapBUHU3MA.
JIBIDKyIIME CHIIBI SBOJIIOLMHU BUJIOB 10 JlapBUHY (M30BITOUHOE Pa3MHOKEHHUE MPH
OTPaHWYEHHOCTH PECypCcOB, HeonpeAenéHHas HW3MEHYMBOCTb, Oopbba 3a

CYILIECTBOBaHHE, €CTECTBEHHBIN 0TOOP)

1.3

Cunrernueckass Tteopus dBomouud (CTD) um  OCHOBHBIE €€ TIIOJOKEHHUS.

Muxkpoasosrorus. [Tomymnsus Kak eTMHATIA BUJIA U YBOJTIOIUN
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1.4

JBuwxyme cuibl ((GakTopbl) 3BOJIOLMHA BHUAOB B MpHpPoAE. MyTallOHHBIHI
Ipolecc U KOMOMHATHBHAs M3MEHYMBOCTH. [lomynsiiMOHHBIE BOJHBI U Jpeid
reHoB. M3omsamus u murpanus. EctecTBeHHbI 0TOOp — Hampapmistonui (hakTop
3BoOJIOLUHN. DPOPMBI €CTECTBEHHOTO 0TOOpA.

[IpucrnocoOneHHOCT,  OpPraHU3MOB  KaK  pe3yJabTaT dBojionuu. [Ipumepsr
MPUCTIOCOOTIEHNUN y OPTaHu3MOB. ApoMOpGh03bl M HAHOAATITAIIUH.

Bun u BumooOpazosanue. Kpurepun Buma. OcHoBHBIE (hOPMBI BUI000pa30BaHUS:

reorpadu4eckoe, IKOJIOrHIECKOe

1.5

MaKpOBBOJ'IIOLII/Iﬂ. q)OpMLI 6):1001010)0870% (bI/IJ'IeTI/ILIeCKaSI, JAUBCPICHTHAA,

KOHBCPICHTHAA, IMapaJlICIbHAs. HCO6paTI/IMOCTB 9BOJJIIOIIMH

Bos3HukHOBEHME U Pa3BUTHC ) XKU3HU HA 3emie

2.1

2.2

JloHayuHbple IpeACTaBICHUS O 3apOXKICHUM JKW3HU. HayuHbple rumores3bl
BO3HUKHOBEHHUSl JKM3HM Ha 3emuie: abuoreHe3 M MaHCHEpMHUsA. XHUMHUYECKas
SBOIONHUA. ODKCHEPUMEHTAIBHOE TOJATBEPKACHUE XUMUYECKOW  DBOJIIOIHH.
Hauanpueie stambr Ouonormyeckou sBomtonuu. ['mnoreza PHK-mupa. Ilepswie

KJICTKHU U UX DBOJIIOLIUA. CDOpMI/IpOBaHI/Ie OCHOBHBIX I'PpYIIII J)XKUBBIX OPraHU3MOB

Pa3Butne xu3Hu Ha 3emse mo spaM u nepuopam. Karapxeil. Apxelckas U
npotepo3oiickas apbl. Ilameoszoiickas spa u e€ mNepuoabl: KeMOpUHCKUH,
OPIIOBUKCKHW, CWIYpPUMCKHM, JEBOHCKHWWA, KAMEHHOYTOJIbHBIA, TMEPMCKHUU.
Me3o030licKast 3pa U €€ NePUOIbl: TPUACOBBIN, FOPCKUM, METIOBOM.

Kaitno3oiickast 3pa 1 €€ nepuobl: MajJeoreHOBbIN, HEOT€HOBbIN, aHTPOIIOTE€HOBBIM.
XapakTepuCTUKa KIMMaTa M TeOoJIOTMYECKUX npoueccoB. OCHOBHBIE 3Tallbl
9BOJIIOLUM PACTUTENBHOTO M JKMBOTHONO MHpa. ApoMop¢o3bl y pacTeHUH H

KHUBOTHBIX. HOHBJ’IGHI/IG, pacuBET U BEIMUPAHUEC I'PYIIIl J)KUBBIX OPTaHU3MOB

2.3

CucremMa OpraHuyeckoro Mupa Kak OTpakeHue dBojronuu. (OCHOBHBIE

CUCTCMATUYCCKHUC I'PYIIIILI OPraHnu3MOB

24

OBonironus 4YeaoBeKa. AHTPOIOJIOTHA Kak Hayka. Pa3BuTue npeacTaBiIeHMH O
IPOUCXOXKIECHUN uYesnoBeka. Meroasl H3ydeHMsl aHTpornoreHeza. CxoacTtBa u
pasnuyuus YeI0BeKa U XKUBOTHBIX. CUCTEMATUUECKOE MTOJI0KEHHUE YEIOBEKA.

JBwxyume cuibl (pakTopsl) aHTponoreHesa. HacieacTBeHHass M3MEHUUMBOCTh U
ecTecTBeHHbIN 0TOOp. OO1IeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBJIEHNE OPYAUM Tpyaa,

MBIIIUICHUE, PCYb

2.5

OcHOBHBIE CTagUM W BETBH DHBOJIIOLMM 4YEJIOBEKA: aBCTPAIONMTEKH, YenoBek
ymenslid, YenoBek npsamMoxonsamuii, YenoBek HeaHAepTaNnbCKuW, YeoBek

pasymHbId. Haxoaku HCKONaeMbIX OCTaHKOB, BpeMs CYILECTBOBaHUS, 00J1acTh
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pacnpocTpaHeHus, 00bEM roJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIus

2.6

UenoBeueckue pacbl. OCHOBHBIE OOJBIIUE pachl: €BPONEOUIHAs (€Bpa3HiicKas),
HETrpO-aBCTPaJIOUTHAS (’xBaToOpHaNbHA), MOHTOJIOHTHAS (a3uarcko-
aMepuKaHcKas). YepTbl MPUCIIOCOOIEHHOCTH MPEICTABUTENICH YeTOBEUECKUX pac K

YCIIOBUAM CYILICCTBOBAHUSI. E}II/IHCTBO YCIIOBCYCCKUX pac. KpHTI/IKa pacusma

Opranu3Mbl 1 OKpyKaroias cpeaa

3.1

OKoJIOrHs Kak HayKa. 33,[[3.‘11/1 U pa3aciibl 5KOJIOT'UH. MeToapl 3KOJIOTHYECKUX
HCCJIeIOBaHUM. DKOJIOTHYECKOE MHPOBO33pPCHHC. Cpe,[[LI oOuTaHUS OpraHu3MOB:

BOJHAA, HA3€MHO-BO3AyIIIHAsA, IOYBECHHA, BHYTPHOPIraHU3MCHHAs

3.2

Oxonoruueckue  ¢aktopel.  Krmaccudukanus — SKOJOTHMUECKHX  (DAaKTOpPOB:
a0MOTHYECKHE, OMOTHYECKUE U aHTPONOTeHHBbIC. JIeWCTBHE HSKOJIOTHYCCKHX

(hakTOpOB HA OPTaHU3MBI

3.3

AbGuotnyeckue (HaKkTopbl: CBET, TeMIlepaTypa, BIaXKHOCTb. POTONEPUOAU3M.
[Ipucniocobnennss  OpraHU3MOB K  JCHCTBHIO  aOMOTHYECKUX  (haKTOPOB.

buonornueckue puTMsl

3.4

buotnyeckue ¢aktopsl. Buasl OMOTHYECKMX B3aMMOACHCTBHIA: KOHKYPEHLHS,
XMITHUYECTBO, MApa3UTU3M, MYTyalu3M, KOMMEHCAIN3M (HaXJeOHHUYECTBO,
KBapTUPAHTCTBO),  aMEHCAJlu3M,  HeHTpanu3M.  3HayeHHe  OMOTHYECKHX

B3aUMOJACHCTBUHN A1 CyHICCTBOBaHHA OPTaHNU3MOB B ITPUPOJHBIX COO6H_[CCTB3.X

3.5

DKOJIOTHYECKIE XapaKTCPUCTUKHU ITOITYJIAINH. OCHOBHBIE TOKA3aTeIN IOy JIAI N
YUCICHHOCTb, IINIOTHOCTH, POXIAAEMOCTb, CMCPTHOCTH, IMIPHUPOCT, MUI'PALHA.

JlnHamuKa 4UCICHHOCTH MOMYJISAINU U €€ PeryJsius

Coo01recTBa 1 DKOJIOTHUYECKUE CUCTEMBI

4.1

CoobmecTBO opranu3mMoB — OwuoneHo3. CTpykTypsl OuoleHo3a: BHUAOBaf,
NPOCTPAHCTBEHHAs, Tpoduueckas (mumieBas). Buapl-mnomuHaHTel. CBS3U B

OHOIIEHO3E

4.2

4.3

Okonoruyeckue cuctembl  (3kocuctembl). Ilonstme 00 sKkocucteme U
6uoreonieHo3e. DyHKIMOHAIBHBIE KOMIIOHEHTBl 3KOCHUCTEMBI: MPOJYLIEHTHI,
KOHCYMEHTBI, peAyleHThl. KpyroBopoT BeliecTB U MOTOK SHEPTUU B IKOCUCTEME.
Tpoduueckue (muieBbie) YpOBHHU OKOCHCTEeMBbI. [luIeBble 1€ W CETH.
OcHOBHbBIE [IOKa3aTeIu HKOCHUCTEMbI: OHoMacca, MPOIYKUUS. OKOJIOTHYECKHE
OUPaMUIBL:  TPONYKLUUHU, UUCIEHHOCTH, OuomMacchl. CBOWCTBa HIKOCHUCTEM:

YCTOWYHUBOCTD, CAMOPETYJIsIUsA, pazBute. CyKieccus

[Ipupoanbie 3k0cHCTEMBL. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOIO WM

HIUPOKOJIMCTBECHHOI'O JICCA.
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AHTpOTIOTEHHBIE 9KOCHCTEMBI. ATPOIKOCHCTEMBI. Y pO0oIKOCHCTEMBI.
Bronornveckoe u X031CTBEHHOE 3HAUCHHE arPOIKOCHCTEM U YPOOIKOCUCTEM.
buopaznoobpazue kak (dakTtop ycroumBocTH dKocucteM. CoxpaHeHHE

OMOJIOTHYECKOT0 pa3HOOOpa3us Ha 3emiie

VYuenne B.U. Bepnaackoro o Owuochepe. I'panunsi, coctaB u CTPYKTypa

ounocheprl. XKuBoe BemectBo u ero ¢yHkmuH. OcoOCHHOCTH OHMOC(epbl Kak

4.4 rII00abHOM dKOCHCTeMBI. JIMHAMHUYECKOe paBHOBECHE W OOpaTHas CBS3b B
ouochepe. KpyroBopoThl BemeCTB U OUOTCOXMMHUYECKUE ITUKIBI SJIEMEHTOB
(yrnepopaa, azora). 30HaIBbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIITH
YenoseuectBO B Ouocdepe 3emun. AHTpONOreHHbIE U3MEHEHHUsT B Ouocdepe.

45 I'moGanbHbIE HKOIOTHYECKUE TTPOOIIEMBI.

OcHOBa  palMOHANIBHOTO  YMpaBiCHWsS MPUPOJHBIMU  pecypcaMu U HUX

UCHoib30BaHue. JJocTrkeHus: OMONIOTHH U OXpaHa MPUPOJIBI




