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INOACHUTEJIBHAS 3AIINCKA

[Ipu pa3zpaboTke mporpamMmbl MO0 OMOJOTHH TEOPETHYECKYIO OCHOBY JJIS OINPEIACICHHS
MOAXO0JI0B K (opMHpOBaHUIO cojepx)aHUs ydeOHOoro mnpeamera «buonorus» cocraBuiu:
koHuenrtyaibHbie nonoxeHus OI'OC COO o B3auMOOOYCIIOBIGHHOCTH IIEJICH, COACpKAHUS,
pe3ysbTaToB 00y4eHUs W TPEeOOBAHUN K YPOBHIO MOATOTOBKH BBIMTYCKHHUKOB, MOJOXEHHS 00
0o0ImUX MEeNsIX W MPUHIUIIAX, XapaKTePU3YIOINUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmiero odbpaszoBanusi B Poccuiickoit denepanun, a TakxKe MOJIOKEHUS O crienu(uke OUOIoTHH,
e€ 3HaYeHWU B TO3HAHWH >KMBOW IMPUPOJBI M OOCCIEYCHHH CYIECTBOBAHMS YEIOBEYECKOTO
obmiectBa. CoriacHo Ha3BaHHBIM MOJIOKEHUSM, ONIPEeIICHbl OCHOBHBIE (DYHKIIH IPOTPAMMBI T10
OuoJsioruu u €€ CTPYKTypa.

[IporpamMma o 6uonoruu 1aét NpeacTaBieHUe O 1eNix, 00 oluiei crpateruu o0y4eHus,
BOCIIUTAaHUST M Pa3BUTUS OOyYaroOIIMXCS CcpeacTBamMu ydeOHoro mnpenmera «buomorusy»,
ompezenseT o0s3aTeNbHOE MPEAMETHOE COJIEpPKaHUEe, €ro CTPYKTYpYy, paclpeleieHHue I0
paszenaM U TeMaM, PEKOMEHIYEMYIO I10CJIE0BATEIbHOCTh M3yUeHUsl y4eOHOro marepuana c
y4E€TOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, TOTUKH 00pa30BaTeIbLHOrO Mpollecca,
BO3PACTHBIX 0COOEHHOCTEH 00yJarOLIIXC .

B mnporpamMe 1o OHOJOTHMHM TaKXKe YYUTHIBAIOTCS TPEOOBAaHUS K IIAHUPYEMBIM
JMYHOCTHBIM, METANPEJMETHBIM U MpPEIMETHBIM pe3yJibTaTaM O0ydyeHHs B (OPMUPOBAHUU
OCHOBHBIX BHJIOB yUeOHO-IT03HABATEIIBHOM JCATEIbHOCTH/yUEeOHBIX NEHCTBUN 00YYarONIMXCS 10
OCBOCHHIO COJICpKAHUS OMOJIOrMYECKOTr0 00pa30BaHuUs.

B nporpamme no 6uonoruu (10—11 kmaccel, 6a30BBIi ypOBEHb) pealM30BaH MPHHIIUI
IPEEMCTBEHHOCTH B H3y4YeHUM Ouojoruu, Onarojapss uYeMy B HeH MpocMaTpUBaeTcs
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHHM, CBSA3aHHBIX C (POPMHPOBAHHMEM €CTECTBEHHO-HAYyYHOTO
MHUpPOBO33PEHUS, ILIEHHOCTHBIX  OpPUEHTALMi  JIMYHOCTH, SKOJIOTMYECKOTO  MBIILICHMS,
NpPEJCTAaBICHUN O 370pOBOM OOpa3e KHU3HH U OEpeXHBIM OTHOIIEHHEM K OKpY’Karomen
npupoaHoii cpene. [ToaToMy Hapsy ¢ U3ydeHneM o011eOnOIOTHUECKUX TEOPUH, a TaK)Ke 3HAaHUN
O CTPOEHUM J>KHMBBIX CHCTEM pa3HOTO pPaHTa M CYIIHOCTH OCHOBHBIX NPOTEKAIOIIUX B HHUX
IPOIIECCOB B IPOrpaMMe 10 OMOJIOTHH YI€IEHO BHUMAHUE UCIIOIb30BaHUIO TIOJTYYECHHBIX 3HAHUI
B TIOBCEJHEBHOW KHM3HM ISl PENICHUS TNPHUKIAIHBIX 3a1ad, B TOM YHCJE: MPOQUIAKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMN  YEJOBEKa, MEIUKO-TEHEeTHYECKOrO0  KOHCYJIbTUPOBAHMS,
000CHOBaHMS PKOJOTMUYECKH L€IeCO00pPa3HOro MOBEAECHUS B OKpY’KaIOLIeH NMPUPOJHON cpefe,
aHalM3a BIMSHUS XO3AHCTBEHHOHM JEATENPHOCTH YEJNOBEKAa Ha COCTOSIHME MPHUPOJIHBIX H
MCKYCCTBEHHBIX IKOCHCTEM. YCWJIEHHE BHHUMAaHMs K NPUKIAJAHON HANpaBJIEHHOCTH Y4eOHOTO
npeamera «bUOJIOrHs») NMPOJUKTOBAHO HEOOXOIUMOCTBbIO 00ECTeueHHsl YCIOBUM Ul pelIeHus
OJIHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJIOrMYECKOro 00pa3oBaHus, KOTOpask MPeAronaraet
dopmupoBaHue y OOy4aroIUXCs CIIOCOOHOCTH afaNnTUPOBATbCS K H3MEHEHHUAM TUHAMUYHO
Pa3BUBAIOLIETOCS COBPEMEHHOI'O MUDA.

OBIIAA XAPAKTEPUCTHUKA YYEBHOT O ITPEJIMETA «BbHOJIOI'US»

buonorus Ha ypoBHe cpefaHero o0miero odpa3zoBaHus 3aHMMaeT BaxkHoe MecTo. OHa
oOecnieunBaeT (QopMUpOBaHUE y OOydYalOIIMXCS MPEICTaBICHWH O HAaydyHOM KapTHHE MHpa,
pacupsieT 1 00001aeT 3HaHU O )KUBOI MpUpoe, €€ OTIIMYUTEIbHBIX TPU3HAKAX — YPOBHEBOM
OpraHW3alliil W DBOJIIONWHW, CO3MaéT YCIOBHS IUIS: TIO3HAHUS 3aKOHOB YKHBOW TPHUPOJIBL,
dopmupoBaHus (PYHKIHMOHAIBHOM T'PaMOTHOCTH, HaBBIKOB 37I0pPOBOTO M Oe3omacHoro obpasza
JKHN3HH, DKOJIOTHYCCKOT'O MBIIIJICHHA, HEHHOCTHOT'O OTHOIMICHUS K JKUBOU npupoac U 4CJIOBEKY.



bonpimoe 3HadeHme OMONOTHMS HMEET TaKKe I PEHICHUS BOCHHUTATEIbHBIX U
pa3BUBAIOIIMX 33]a4 CPEeIHEro oouiero o0pa3oBaHus, counann3auuu odyuatomuxcs. M3yuenne
Ononornn odbecreynBaeT yCIoBUs 1151 HOPMHUPOBAHMS HHTEIUIEKTYaTbHBIX, KOMMYHHUKAIIMOHHBIX
U MH(QOPMAIIMOHHBIX HABBIKOB, JCTETHYECKOM KyJIbTYphbl, CIOCOOCTBYET MHTETpaluu
OMONIOTMYECKUX 3HAHWH C MPEACTABICHUAMHU U3 JPYTHX y4eOHBIX NPEIMETOB, B YaCTHOCTH,
¢u3uku, xumun U reorpadun. HazpanHbie MONIOKEHUS O TPeAHA3HAYCHUH Y4eOHOTrO IpeaMeTa
«bronorus» cocTaBUIM OCHOBY ISl OIPE/ICIEHHSI OAXO0J0B K OTOOPY M CTPYKTYPHPOBAHHIO €T0
COJIepKaHus, IPEICTABICHHOTO B IPOTpaMMe 10 OHOJIOTHH.

OT10op comeprkanus yueOHOro npeamMeta «buonorus» Ha 6a30BOM YPOBHE OCYIIECTBIEH C
MO3UIUI KYJIBTYpPOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYyYarOIIUEcs JOKHbI
OCBOWTH 3HAHMS M YMEHHs, 3HAUYUMbIC i1 (POPMUPOBAHMS OOIIEH KyJIbTYphl, ONPEACISIOIne
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’KaloIleld NPUPOJHOU cpefe, BOCTpeOOBaHHBIE B
MOBCETHEBHOM JKM3HU U MPAKTHUUECKOU aesTesibHOCTH. Oco00e MECTO B 3TOM cucTeMe 3HAHUU
3aHUMAIOT 3JIEMEHTHl COJIEpP’KaHUs, KOTOphIE CIy>KaT OCHOBOM g (QOpMHUpPOBaHUS
NPEACTABICHUN O COBPEMEHHON €CTeCTBEHHO-HAayYHOW KapTUHE MHpPa U LEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CIIOCOOCTBYIOUINX I'YMaHU3alUKA OHMOJIOTHYeCKOro 00pa3oBaHusl.

CTpyKTypHpOBaHHE COJIep’KaHUsl y4eOHOro MaTepuana B IporpaMMe MO OHOJIOTHUH
OCYIIECTBJIEHO C YYETOM MPUOPUTETHOI'O 3HAUEHUS 3HAHUN 00 OTIMUYUTENBHBIX OCOOEHHOCTSIX
YKUBOU PUPO/IBL, O €€ yPOBHEBOM OPraHU3allly U SBOJIOINH. B COOTBETCTBUY C TUM B CTPYKTYpe
yuebHoro npeamera «buosorus» BbIIEIEHBI CIEAYIOUINE COAepkKaTelbHble TUHUU: «buonorus
KaK Hayka. MeTo/bl Hay4yHOTO Mo3HaHusm», «Kierka kak Ouonornyeckas cucreMay, «Opranusm
Kak Omonornyeckas cucrema», «CructeMa 1 MHOrooOpa3ue OpraHmdeckoro MHUpay, « IBOJIFOLUS
YKUBOU MPUPOABD», « IKOCUCTEMBI U MPUCYIIINE UM 3aKOHOMEPHOCTIY.

HEJIN U3YUYEHUSA YYEBHOTI'O TIPEJIMETA «BUOJIOI'US»

Henp u3yuenuss yueOHOro mpenmera «buomorus» Ha 0a30BOM YpOBHE — OBJIAJCHHUE
00y4JalIMMHUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOro paHra U NpuoOpeTeHNEe YMEHUM UCIIOJIb30BaTh 9TU 3HAHUS JIJII TPAMOTHBIX JIEWCTBHI B
OTHOIIEHUH 0O0BEKTOB )KMBOW MIPUPOJIBI U PEIICHUS PA3IUYHBIX )KU3HEHHBIX MTPOOIIEM.

Z[OCTI/I)KCHI/IC OeJIn U3YUYCHUA yqe6Hor0 npeameTa «buomorus» Ha 0a30BOM YpPOBHE
o0ecreynBaeTCs PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHHE OOYYAIOUIMMMCA CHCTEMbl 3HAHUH O OHMOJIOIMYECKHX TEOpHsX, YUEHHsX,
3aKOHAX, 3aKOHOMEPHOCTSX, TMIIOTe3ax, MpaBWiIax, CIy’KallMX OCHOBOM sl (OpMHUpOBaHUS
IIPEJICTABICHUA O €CTECTBEHHO-HAYYHOM KapTUHE MHpa, O METOAAX HAY4YHOI'O II03HAHUS,
CTPOEHUH, MHOT000pa3sMH MU OCOOEHHOCTSIX MMBBIX CHCTEM pa3HOIO YPOBHSI OpraHU3alluy,
BBIJIAIOIINXCSI OTKPBITUAX U COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTUH;

¢dbopmHpoBaHUEe y OOY4YaIOLIMXCS MO3HABATENIbHBIX, WHTEJUIEKTYaJbHBIX U TBOPYECKHX
CIIOCOOHOCTEH B Mpolecce aHalIKu3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTHMM HAayYHBIX B3IJISIJIOB,
UJEN U MIOJIXOI0B K U3yUEHHUIO )KUBBIX CUCTEM PA3HOTO YPOBHS OPraHU3aLUU;

CTaHOBJIEHHE Yy oOydwarommxcs oOmed KyabTypbl, (YyHKIHMOHAIBHOM TIpaMOTHOCTH,
pa3sBUTHE YMEHHUH OOBSACHATH M OLIEHUBATDH SIBICHHS OKPY’KAIOIIET0 MUpPA >KUBOW NMPHUPOJBI HA
OCHOBAHUU 3HAHUH U ONBITA, MOJYYEHHBIX MPU U3yUYEHUU OUOJIOTHH;



dbopMupoBaHHEe y 00YYaIOMUXCS YMEHHH WUTIOCTPUPOBATH 3HAYCHHE OMOJIOTHYECKHUX
3HAaHWA B TMPAKTUYECKOW MACSITETLHOCTH YEJIOBEKAa, PAa3BUTUU COBPEMEHHBIX MEIHIIUMHCKUX
TEXHOJIOTHI ¥ arpoOUOTEXHOJIOTHIA;

BOCIHUTAHHE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHMS YEIOBEKOM KUBOM MPUPOJIBL,
HE00X0IMMOCTH OEpPEeKHOTO OTHOIICHUS K Hel, COOIOICHUS STHUECKUX HOPM IPH MPOBEICHUU
OHMOJIOTUYECKHUX UCCIIEIOBAHMIA;

OCO3HaHME LIEHHOCTH OMOJIOTMYECKUX 3HAHUM JJIs1 TOBBIILIEHUS] YPOBHS 3KOJIOTMYECKOMH
KYJIBTYPBI, 17151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEHHE NPUOOPETEHHBIX 3HAHWUI M YMEHUWI B MOBCEIHEBHOW >KU3HU JUISI OLEHKH
MOCJEICTBHI CBOEH JEATENILHOCTH I0 OTHOIICHUIO K OKPYXKAIOWIEH cpeae, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOJIOICHHE Mep TPODHIIaKTHKY 3a001eBaHU.

MECTO YYEBHOI'O IIPEJIMETA «bUOJIOT' US1» B YYHEBHOM IIJIAHE

B cucreme cpennero obuiero o0pasoBanus yueOHbIil nmpeamer «buonorusy», nuzydaemblit
Ha 0a30BOM YPOBHE, SIBIISICTCS 00513aTEIBHBIM YI€OHBIM MPEIMETOM.

Jlnist u3ydeHus: Ouoyioruu Ha 0a30BOM YpOBHE CpPEIHEro o0IIero o0pa3oBaHus OTBOAUTCS
68 yacoB: B 10 kiacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henenio).

COIEPKAHUE OBYYEHUSA
10 KJIIACC

Tema 1. buosiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMONOTHUHU C OOILIECTBEHHBIMU, TEXHHUYECKUMU U TPYTHMH
€CTECTBEHHBIMU HayKamu, (uiiocopuei, 3TUKOM, ICTETUKOW W mpaBoM. Ponp Ouonoruu B

q)OpMI/IpOBaHI/II/I COBpeMeHHOﬁ HaquOﬁ KapTUHBI MHpa. CucreMa OMOJIOTMYECKHUX HayK.

MeTo/b1 TO3HAHUS )KUBOW TPUPOIBI (HAOIIOIEHUE, SKCTIEPUMEHT, OMMCaHNUEe, U3MEPEHHE,
KJ1accuukanus, MOJEIMPOBAaHUE, CTATUCTUYECKAss 00pad0OTKa JaHHBIX).

JdemoncTpanum:
Hoptpetsr: Y. lapeun, I'. Menaens, H. K. Konbuos, . Yorcon u @. Kpuk.

TaOauIbl U CXEMBI: «MeTo1pl MO3HAHUS KUBOU mpupoabD».

JlaGopaTopHble U IpaKTHYeCKHE PAdOThI:

[Ipaktuueckass padota Ne 1. «lcnonp3oBaHue pa3iMuHBIX METOJOB MPU H3YYEHHU
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl 1 HX OPraHU3ALMA.

XKusble cuctembl (OMocHCTEMBbI) Kak HpeaMeT u3ydeHus: Ouonoruu. OTivyue >KUBBIX
CUCTEM OT HEOPTaHWYECKOW MTPUPO/IBI.



CpoiictBa OwocucteM W WX pa3zHooOpa3ue. YPOBHH OpraHHM3allid OHOCHCTEM:
MOJIEKYJIIPHBIA,  KJIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  MONYJISLUUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemoHcTpaumnu:

Tabmuuel u cxembl: «OCHOBHbBIE NPHU3HAKK JKU3HU», «YPOBHU OpraHU3allld >KUBOM
IPUPOIBD.

Ob6opynoBanue: moaens Mosiekybl JTHK.

Tema 3. XuMn4ecKknii COCTaB U CTPOEHHE KJIETKH.

XUMUYECKUM COCTaB KIICTKH. XuMuJueckue OJICMCHTBI: MAakKpO3JICMCHTHI,
MHKPO3JICMCHTEIL. Bomau MUHCPAJIbHBIC BEIICCTBA.

OyHKIMK BOJBI M MHHEPAIbHBIX BEIICCTB B KieTke. [loaepkaHre OCMOTHYECKOIO
OastaHca.

benxu. CoctaB u crpoeHue 6e1KoB. AMUHOKHCIOTH — MOHOMEpHI OenkoB. HezameHnumeie
U 3aMCHHMbIC AMHHOKHCIIOTHI. AMHWHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYpbI OCIKOBOU
MOJIEKYJIbl (TIEpBUYHAS, BTOPUYHAS, TPETHYHAS M YETBEPTHYHAS CTPYKTypa). XHUMHYECKUE
cBoMcTBa OenKOB. bruonornyeckue GpyHKIMU OCIKOB.

®depmeHThl — Ouosoruueckue karanuzaropbl. CTpoeHue (epMmeHTa: aKTUBHBIA LIEHTP,
cyocrpatHas  crenuduuHocts. Kodepmentsl. Butammbbel.  Oriamuust  (GepMEHTOB  OT
HEOPraHMYECKUX KaTalu3aTopOB.

VYrieBoibl: MOHOCaxapu bl (TI10K03a, pubo3a u 1e30Kkcuprudo3a), 1ucaxapuibl (caxaposa,
JIaKTO3a) W TMOJNMCaxapuibl (Kpaxmal, TJIHKOTeH, MeJIoNo3a). buonornyeckue QyHKINU
YTJIEBOIOB.

Jlununel: Tpuraunepuasl, Qochonunuael, crepounbl. ['mapodunbHO-rUAPOPOOHBIE
cBoiicTBa. buonornueckue Gpynkumu nunuaoB. CpaBHEHUE YTIIEBOIOB, OEIKOB M JIMIUA0OB Kak
HCTOYHUKOB YHEPIHH.

Hyxnennossie kucnorsr: JIHK 1 PHK. Hykneornasl — MOHOMEpBI HyKJIE€MHOBBIX KUCIIOT.
Crpoenne u ¢ynkuuu JIHK. Crtpoenne u ¢ynxuun PHK. Buasr PHK. AT®: crpoenue u
GyHKIIH.

]_II/ITOJ'IOFI/ISI — HayKa O KIICTKC. Knerounas TCOpUA — HNPUMEP B3aHMOHeﬁCTBHH Hﬂeﬁ n
q)aKTOB B HAYYHOM I1O3HAHUH. MCTOI[I)I HU3YYCHUS KIICTKH.

Krnetka kak nenoctHas xuBas cuctema. OOmue npu3Haky KJIETOK: 3aMKHYTas Hapy kKHasi
memOpaHna, mosiekynbl JIHK kak reneTnueckuil anmapat, cucTeMa CUHTe3a Oeka.

Tunbl kieTok: sykapuoTHdeckas U THpokapuoTruyeckas. OCOOEHHOCTH CTPOCHHUS
npokapuotTuyeckoil kiuetku. Knerounas crenka 6akrepuil. CTpoeHHe 3yKapuOTHUECKON KIIETKH.
OcCHOBHBIE OTINYHUS PACTUTEIBHON, )KUBOTHOM U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPBl KJIETOK — KJIETOYHAS CTEHKA, MIMKOKAJIMUKC, UX (YHKIIHH.
[Tnazmatnueckass memOpana, e€ cBoiictBa M (QyHkuuu. LluromyazMa u e€ OpraHoMBL



OnnomemOpannbie opranoubl kietku: DI1C, anmapar ['omabmku, mu3ocomsl. [lomyaBTOHOMHBIE
OpraHOUAbI KIICTKU: MUTOXOHAPUH, IIJIACTUBI. Hponcxoxcz[eHHe MI/ITOXOH,Z[pI/Iﬁ U 1IJ1aCTud. BI/II[I:I
wiactug. HememOpaHHble OpPraHouabl KIETKU: PUOOCOMBI, KJIETOYHBINH IIEHTp, IEHTPHUOIIH,
PCCHUYKH, KTYTUKH. q)}/HKL[I/II/I OpraHou10B KJICTKH. Bxrrouenmus.

Snpo — perynsTopHbli neHTp KieTku. CTpoeHue sapa: siuepHas 000J10uka, Kapuoriama,
XPOMATHUH, AJPBILIKO. XPOMOCOMBI.

TpaHCcOpT BEIIECTB B KIIETKE.
JdemoHcTpaumnu:

Hoptpetsr: A. Jlesenryk, P.I'yk, T.IlIBann, M. lllneiinen, P.Bupxos, [[x. Yorcon,
®. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

[lnarpammbl: «PacripeneneHne XUMHUYECKHUX DJIEMEHTOB B HEXUBOM  IIPUPOIE,
«PacnpeneieHe XMMUYECKUX 3JIEMEHTOB B )KUBOM IIPUPOJIEH.

Tabmuuel u cxemsl: «Ileproguueckas Tabiuna XUMHUECKUX 3JIEMEHTOBY, «CTpoeHue
MOJIEKYJIbI BOBI», «brnocunTes Genka», «CTpoeHne Monekyisl Oenka», «CTpoeHne GpepmMeHTay,
«Hyxneunnossie kucnotsl. JIHK», «Ctpoenue monekyinsl AT®», «CtpoeHne 3ykapuoTHYECKON
KieTkn», «CTpoeHune XUBOTHOM KieTku», «CTpoeHue pacTUTENbHOM KiIeTKn», «CTpoeHue
IIPOKAPUOTUYECKON KIIETKW», « CTPOCHHUE AApa KIETKNU», « Y TIEBOABDY, «JIMmuabm.

OO0opynoBaHKEe: CBETOBOM MHKPOCKOII, O0OpYJOBaHHE JUIsl TPOBEACHHS HAOIIOJCHUH,
MU3MEPEHHM, IKCIIEPUMEHTOB, MHUKPOIIPENapaThl PACTUTEIbHBIX, KUBOTHBIX M OaKTepUaTbHBIX
KJIETOK.

JlaGopaTopHble H NpaKTH4YecKne padoThbi:

JlabopatopHas pabdota Ne 1. «M3yueHne KaTaIUTHYECKOW aKTUBHOCTH (EepMEHTOB (Ha
MpUMepe aMHUIIa3bl UM KaTanasbl)y.

JlaGopatopHast pabora Ne2. «M3ydeHue CTpOeHHMs! KJIETOK pacT€HUil, *UBOTHBIX WU
OaxTepuii ol MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenapaTax U X OMHUCAHHUE».

Tema 4. ’KuzneaeaTeJbHOCTh KJICTKH.

OOmeHn BemiecTB, WM MeTa0OIM3M. AcCUMWIAIMS (TNIACTUYECKH OOMEH) U
JUCCUMMIIALINSA (PHEpreTUUecKuii 0OMEH) — IB€ CTOPOHBI €IMHOT0 Ipolecca Meradonusma. Poib
3aKOHOB COXPAHEHUS BELECTB U SHEPTUU B TOHUMAaHUK MeTa00Iu3Ma.

Tunber oOMeHa BemiecTB: aBTOTPO(HBINA U reTepoTpodHbIif. Ponb dpepmeHToB B 00MeHe
BEIIECTB M MPEBPAIEHUH YHEPTHH B KIIETKE.

®dortocunre3. CBeroBas u TemHOBas (a3el ¢orocuHTe3a. Peakumm ¢oTocuHTe3a.
DddextuBHOCTh PoTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A IS KU3HU Ha 3emie. BriusHue ycnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOJAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCUHTE3UpYyIonue O0akTepuu. 3HAUeHUE XEMOCUHTe3a sl )KH3HU Ha
3emire.



DHepreTudyeckuii oOMEH B  KieTke. PacmieruieHne BemecTB, BBIJCICHHE U
AKKYMYJIMPOBAHHE SHEPTUHU B KJIETKE. DTallbl 3HepreTndeckoro oomena. [ nmukonus. bpoxkenue u
ero Buabl. KuciopogHoe oOkucleHHWe, WIM KJIETOYHOE JbixaHue. OKHUCIUTEIBHOE
dochopmmpoBanre. IPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakumm wmarpuynoro cuHreza. [enermueckas wHpopmarus u JHK. Peamuzanus
reHeTHYeCKON mHpOopManuu B KiIeTKe. | eHeTMUeCKHil KOJ M €ro CBOMCTBA. TpaHCKPHUIILIHS —
matpuuHblii cunTe3 PHK. Tpancnsauus — Ouocunres Oenka. Jrtansl TpaHciasuuu. Konuposanue
aMUHOKUCIOT. Ponb pubocom B GuocunTese Oernka.

Heknerounsie ¢opmbl xu3HM — Bupycbl. Hcropus otkpbiTus BuUpycoB (/.
W. ViBanoBckmit). OCOOCHHOCTH CTPOCHHUS W JKU3HEHHOTO IMKJIa BUPYCOB. bakrepuodaru.
bonesnu pactenuii, )KUBOTHBIX U YeNIOBEKa, BhI3bIBa€Mble BUpycamu. Bupyc nmmyHonedunnra
gyenoBeka (BUY) — Bozoyaurens CIIM/la. OOpaTtHast TpaHCKpHINIHS, peBEpTa3a U WHTETrpasa.
[IpodunakTuka pacnpocTpaHeHHs] BAPYCHBIX 3a00I€BaHHIMA.

JdemoHcTpaumnu:
Hoptpets: H. K. Konsios, J. U. UBanosckuit, K. A. Tumupsizes.

Tabmuubl 1 cxemsl: «Tunbl  nutanus», «Mertabomusm»,  «MHUTOXOHIPUSY,
«DHepreTuueckuii ooMen», «Xmopormiact», «Dorocunres», «Ctpoenue JJHK», «Ctpoenue u
¢yHKIMOHMpoBaHME TeHa», «CuHre3 Oenka», «l'eHeTmueckuit kom», «Bupycen,
«baktepuodarn», «Crtpoenne u ku3HeHHBIA 1wk Bupyca CIIM/la, Oakrepuodaray,
«Pennmukanus JJTHK».

Ob6opynoBanue: mogenu-anmvkanuu «Y nsoenune JJHK u tpanckpunuus», «buocunres
Oenka», «CTpoeHHE KIETKN», Mojieb cTpyKkTypsl JITHK.

Tema 5. PazMHoxxeHHE U HHIUBUAYAJbHOEC PA3BUTUEC OPraHU3MOB.

Knerounslii nuki, WiaM >KU3HEHHBIM LUK KieTku. Mutepdaza u muros. Ilpoueccsl,
npoTekaromue B uHTepdasze. Permmukanus — peakunss marpuyHoro cuntesa JHK. Crtpoenue
XpoMocoM. XPOMOCOMHBIH HA0Op — KapuOTHUIl. JMIIOMIHBIA W TarIOWAHBIA XPOMOCOMHBIE
HaOopel. XpoMaTubl. LluTomoruueckne OCHOBBI Pa3MHOKEHHSI U WHAWBUIYAIbHOTO PAa3BUTHUS
OpraHNU3MOB.

Henenne knetku —muto3. Ctaguu mutosa. [Ipoueccel, mpoucxoasiiye Ha pa3HbIX CTaIusAX
MHUTO3a. BUOTOrMYeCcKu CMBICII MUTO34.

[IporpamMmmupyemas rudesnb KJIeTKH — aloInTo3.

@opMbl  pa3MHOKEHHMS OpraHuU3MOB: Oecrojoe M 1onoBoe. Bunael Oecrnonoro
pPasMHOXKEHUs: JeJICHHE HaJBOE, MOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX, CIIOpOOOpa3oBaHue,
BEreTaTHBHOE pa3MHOKeHue. VCKycCTBEHHOE KIIOHHMPOBAaHHE OPraHU3MOB, €0 3HAUEHHE JUIS
CEJIeKLIUU.

ITonoBoe Pa3MHOXKCHHUE, €TI0 OTIINYUA OT OecmoJioro.

Metio3. Craguu wmeitosza. [lporeccsl, mpoucxosmme Ha cTagusx Meinosa. [loBenenue
xpoMmocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbIcia 1 3HaYEHUE Me03a.



I'amerorenes — npornecc 00pa3zoBaHUs MOJIOBBIX KJIETOK Y KUBOTHBIX. [10JI0BBIE XKene3bl:
CEeMEHHUKU M su4YHHKH. OOpa3oBaHHE M Pa3BUTHE IOJIOBBIX KIETOK — raMeT (CIepMaTO30u,
AilleKsIeTka) — crepmatoreHe3 U oBoreHe3. (OCOOCHHOCTH CTPOCHHS SIMIEKIETOK U
cnepmaro3onioB. OmionorBopenue. [laprenorenes.

NunuBuayanpHoe pa3Buthe (OHTOTEHE3). DMOpPHOHAIBHOE pPa3BUTHE (IMOPHOTCHE3).
Oranbl AMOPHOHAILHOTO PAa3BUTHS Yy TO3BOHOYHBIX JKUBOTHBIX: JPOOJICHUE, TacTPYJISIHS,
oprarorene3. [ToctamOproHabHOE pa3BUTHE. THIBI MOCTIMOPHOHATBHOTO PA3BHUTHS: TPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BnusiHMe cpeipl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIIOCOOHBIE
BbI3BIBAaTh BPOKJIEHHBIE YPOJICTBA.

Poctu pPa3sBUTHC paCTeHHﬁ. OnroreHes IBCTKOBOI'O paCTCHUA: CTPOCHUC CCMCHU, CTA/IUU
Pa3sBUTHA.

JdemoHcTpaumnu:

Tabauie! u cxembl: «OOpMBI pa3MHOKEHUSI OPraHU3MOBY, «JIBOMHOE OIJI0IOTBOPEHHUE Y
[[BETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOKEHUE paCTeHUI, «/lenenue KieTku GakTepuiny,
«CtpoeHue moJyioBbIX KIETOK», «CTpoeHue xpomocombl», «Kierounslil nukimy», «Permukanus
JHK», «Mutos», «Meiios», «lIpsiMoe u HenpsiMoe pa3BUTHEY, «['aMeToreHe3 y MIICKOIUTAOIIUX
U 4enoBekay, « OCHOBHBIE CTAJNH OHTOTEHE3a.

OO6opyaoBaHre: MUKPOCKOI, MHUKporpenaparsl «CrepMaTo30uibl MIIEKOMUTAIOIIET0Y,
«SlinexneTka miekonuTaromero», « Kapuokunes B kjieTkax KOpemka JiyKa», MarHUTHast MOJIeJb-
anmukanus «/lenenue knetkuny», monens JAHK, monens Meradaznoit XpoMoCOMBI.

JlaGopaTopHble H NpaKTH4YecKne padoThi:

Jlaboparopnas pabota Ne 3. «HabmroneHue MUTO3a B KJIeTKaX KOHYMKA KOPEIIKa JyKa Ha
TOTOBBIX MUKpOTIPETapaTax.

JlabopatopHas pabdota Ne 4. «UM3yueHue CTpoeHUs TOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax».

Tema 6. HacaeacTBeHHOCTDh H H3MEHYHBOCTh OpraHu3mMoB.

[Ipenmer u 3agaum reHeTruku. Vctopusi pa3BuUTHUS TE€HETUKU. Poiab IUTONOrMH M
SMOPHUOIIOTUY B CTAHOBJICHUU T€HETHKHU. BKI1ag pOCCHIICKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
reHeTuku. MeToasl TeHETHKU (THOPUIOJOTUYECKHM, IHUTOTCHETHYECKUH, MOJICKYJISPHO-
reHeTuyeckuii). OCHOBHbIE T€HETUUYECKHE MOHATUSA. | eHeTnyeckass CHMBOJIMKA, UCIIOJIb3yeMasl B
CXEMax CKpEeIIMBaHHII.

3aKOHOMEPHOCTH  HACJIEIOBAaHUs  IPU3HAKOB,  yCTaHOBIEHHble ['. Mennenem.
MoHorubpuaHoe cKpeuBanue. 3aKoH eMHO00pa3us THOPUAOB MEepBOro nokojaeHus. [Ipasuio
JOMUHUPOBaHUA. 3aKOH paculeluieHusl npu3HakoB. [mnore3a uncrtorel ramer. IlomHoe m
HEMOJIHOE JOMUHHUPOBAHHUE.

JlurubpugHoe cKpemMBaHHE. 3aKOH HE3aBUCUMOTO  HAcCJeIOBaHUS  MPU3HAKOB.
LluToreHeTHUECKUEe OCHOBBI JUTHMOPUIHOTO CKpELIMBaHMA. AHAIU3UPYIOIIEEe CKpelIUBaHUE.
Vcnonb30BaHne aHAIU3UPYIOLIETO CKPEIMBAHUS JUIsl ONPEAEICHNs TEHOTUIIA OCOOH.



CueruieHHOe HaclenoBaHue mnpu3HakoB. Pabora T. Moprana mo clHemieHHOMY
HaCJICOIOBAHUIO I'CHOB. HapymeHHe CILICIIJICHHUSA I'€CHOB B pe3ynLTaTe KpOCCI/IHFOBepa.

XpoMoCOMHasi TEOpUsl HACIEACTBEHHOCTH. | eHeTHYEeCKUe KapThl.

I'eneTnka nosa. XpoMOCOMHOE OMpEAEICHHE M0Ia. AyTOCOMBI U TOJOBbIE XPOMOCOMBI.
['omorameTHsle M reTeporaMeTHble OpraHu3mbl. HacienoBaHue NpU3HAKOB, CLEIUIEHHBIX C
HIOJIOM.

N3meHunBOCTh. BUbl H3MEHUNBOCTH: HEHACIIEACTBEHHAS U HACIeACTBEHHAs. Ponb cpepl
B HEHACJICJICTBEHHOW HW3MEHYMBOCTU. XapaKTEPUCTUKA MOJU(PHUKAIMOHHON H3MEHYHUBOCTH.
BapuanuonHslii pan 1 BapuanuoHHas kpusas. Hopma peakuuu npusnaka. KommdecTBeHHbIE U
Ka4eCTBEHHBIE MMPU3HAKU M UX HOpMa peakiuu. CBoCTBa MOAU(PUKAIIMOHHON H3MEHYHBOCTH.

HacnencrBennas, Wiy TeHOTUIIHYECKAsd, U3MEHINBOCTh. KOMOMHATHBHAS U3MEHUYNBOCTD.
Meiio3 W T0JOBOM TPOIECC — OCHOBA KOMOWHATHBHOW WM3MEHUYMBOCTH. MyTanmoHHas
M3MEHYUBOCTh. Kimaccupukammsi MyTtanuii: TeHHBIE, XPOMOCOMHBIC, T€HOMHBIC. YacTtoTa U
MPUYMHBI MyTaluidi. MyTareHHbie (akTOpbl. 3aKOH TOMOJIOTHYECKUX PSAJAOB B HACIIEICTBEHHON
nm3menunBocty H. 1. BaBuiona.

BHGHI{GpHaﬂ HaCJICACTBCHHOCTb U UBMCHYHNBOCTbD.

I'eneruxka denoBeka. Kapuorun denoBexka. OCHOBHBIE METOJbI T'€HETUKH YEJIOBEKA:
TCHCAJIOTUYCCKUH, OJIM3HEIOBBIM, ITUTOTCHETUYCCKUH, OMOXUMHUYECKHHA, MOJIEKYJISIPHO-
reHetndeckuii. COBpPEMEHHOE OIpEJeCHUE T'€HOTHUIIA: IOJHOINCHOMHOE CEKBEHHPOBAHMUE,
TEHOTHUIIUpPOBaHKE, B TOM uucie ¢ nomoibto [1I[P-ananmmza. HacnencrBennsie 3aboseBaHus
YelIoBeKa: TIeHHble 0oJie3HH, OOJIE3HM C  HACJIEICTBEHHOM  IIPEIpacIoyiOKEHHOCTBIO,
XpoMocoMHBIe Oosie3HH. ComaThdeckue ¥ TeHepaTHBHBIC MyTanuu. CTBOJOBBIE KIICTKH.
[TpuHIUIIBI 310pOBOTO O00pa3a KU3HHU, JUATHOCTUKHU, MPO(PHIIAKTUKHA M JICUCHUS TCHETHUYECKHX
Oose3Heil. MenuKo-TeHETHYECKOe KOHCYJIbTUPOBAHUE. 3HAYEHUE MEIUITMHCKOW TEHETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUIECKIX 3a00/IeBaHUH YeTIOBeKa.

JdemoncTpanum:

Hoptpertsl: I'. Menaens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B. Tumodeen-
Pecosckmii, H. 1. BaBumos.

Tabnuiel u cxembl: « MOHOTHOPUIHOE CKPELMBAHUE U €r0 IIUTOreHETUYEeCKas OCHOBAY,
«3aKkOH pacCIIEIUIEHUsT M €ro IUTOT€HETHYEeCKass OCHOBa», «3aKOH 4YHCTOTBI TaMeT»,
«/Iurnbpuanoe ckpeuBanue», «LluTogornueckue OCHOBBI JAUTHOPUIHOIO CKPELIMBAHUSY,
«Meios», «B3zauMoaeicTBue aJlIenbHbBIX TEHOBY, «[ eHeTHYecKkne KapThl paCTEHHUM, dKUBOTHBIX U
4yenoBeKka», «l'eHeTnka mona», «3aKOHOMEPHOCTH HACJIEIOBaHUS, CLEIUIEHHOTO C IIOJIOMY,
«KapuoTunsl uyenoBeka M IKMBOTHBIX», «Bunael wusmenunBoctu», «MoaudukannonHas
U3MEHYNBOCThY», «HacnenoBanue pesyc-takropa», «I'eHeTnka rpynmn KpoBu», «MyTalnOHHas
M3MEHYUBOCTDY.

Ob6opynoBanue: Mmoaenu-anmvkanun  «MoHorubpunHoe ckpeuuBanuey, «Henomanoe
JOMUHUpOBaHuey, «JluruOpugHoe ckpemBanue», «llepekpéct XpomMocom», MHUKPOCKON H
Mukpornpenapar «Jlpo3oduna» (Hopma, mytanuu GopMbl KPBUILEB U OKpPAacKu Tela), repdapuit
«l"opox IOCEBHOW».

JlabGoparopHble U NpaKkTH4YecKue padoThbi:



JlabopaTtopHas padota Ne 5. «M3yuenue pe3yapTaToB MOHOTHOPUIHOTO U TUTHOPHTHOTO
CKpEILIMBAHUA y JpO30(HIIBI HA TOTOBBIX MUKPOIIpENapaTaxy.

JlaboparopHast pabota Ne 6. «M3yueHne MoauuKanMOHHON U3MEHUYNBOCTH, IIOCTPOCHHE
BapHUaIMOHHOTO PsiJia ¥ BAPHALIMOHHOW KPUBOW.

JlaGopaTopHass pabora Ne7. «AHanmmM3 wMyTtanwii y Apo3ouibl HAa TOTOBBIX
MUKpOIIpenaparax.

[TpakTrueckas padota Ne 2. «CocTaBiIeHHE B aHAJIN3 POJAOCIOBHBIX YEIIOBEKAY.
Tema 7. Cesiexkniusi opranu3zmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuus Kak HayKa W MPOIECC. 3apoKACHUE CENEKIMU W AoMecTuKanus. Yuenue H.
WM. BaBuioBa 0 IEHTpax MPOUCXOXKACHUS W MHOT000pasusi KyJIbTYPHBIX pacTeHwid. L[eHTpbI
MIPOMCXOKICHHS JIOMAIITHUX JKUBOTHBIX. COpT, IOpO/Ia, IITAMM.

CoBpeMeHHbIE METO/Ibl CeNIEKIIMU. MaccoBbIi M MHAWBUIyalIbHBIM OTOOPBI B CENEKIUU
pacTteHui 1 >kUBOTHBIX. OLleHKa 3KcTepbepa. bIM3KkopoACTBEHHOE CKpeIlMBaHUe — MHOPUIUHT.
Uucras nuaus. CKkpelluBaHue YUCThIX JIMHUMN. ['eTepo3uc, unu rubpunnas cuia. Heponcrsennoe
ckpeuBaHue — ayTOpuauHr. OtrganéHHas rubpuaumzauus v e€ ycnexu. VcKyccTBEHHBIN
MyTareHe3 U IOJy4YeHHE MOJIUILUIONI0B. JIOCTMIKEHUsl CEJIEKIMM PACTeHUM, XUBOTHBIX U
MHUKPOOPI'aHU3MOB.

buorexHonorus kak oOTpacib NPOM3BOACTBA. ['€HHas MH)KeHEpHs. OTambl CO3JAHHUS
pexomOunantHoit JIHK u Tpancrennsix opranusmoB. Kiierounas unxenepus. Knetounsie
KyJbTYpbl. MUKPOKJIOHAJIbHOE Pa3MHOKEHUE pacTeHuil. KiloHMpoBaHue BBICOKOIIPOYKTUBHBIX
CENIbCKOXO3SUCTBEHHBIX OPraHU3MOB. OKOJIOTHYECKHE H JTHUecKue mpodiembl. MO —
IFeHETUYECKU MOJU(PHUIIMPOBAHHBIE OPraHU3MBI.

JleMOHCTpalluH:

Hoptpersr: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. I1BaHOB.

Tabnuiel 1 cxembl: kapTa «LIeHTpbI MPOUCXOXKAEHUS W MHOrooOpasus KyJbTYPHBIX
pacteHuit», «llopoabl ToMamHUX XKUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHui», «OTaanéHHas
rubpunmzaius», «Paborel akamemuka M. @. MBanoBay, «llomumionaus», «OOBEKTHI
ounorexHonorun», «Kiaerounele KylabTypbl U KIOHHUpOBaHUE», «KOHCTpyHpoBaHHE U TEPEHOC
TE€HOB, XPOMOCOM.

OO6opy/10BaHKE: MYJISKU TIJIOJIOB M KOPHEIJIOJ0B JAUKUX (POPM M KYJIBTYpHBIX COPTOB
pactenuii, repbapuii «CenbCKOX035ICTBEHHbIE PACTEHUS.

JlaGoparopHble U NpaKkTH4YecKue padoThbi:

Okckypeusi «OCHOBHBIE METO/BI M JOCTH)KEHUS CEJIEKIMU PAcTeHUN W KUBOTHBIX (Ha
CEJIEKIMOHHYIO CTAaHIMIO, MJIEMEHHYI0 ()epMy, COPTOMCIBITATENbHBIH Y4acTOK, B TEIUIMYHOE
X035IUCTBO, 1a00OPAaTOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. DBOJTIOLHOHHAA OUOJIOTHA.



[Ipennochuik BO3HMKHOBEHUSI SBOJIOIMOHHON TEOPHHU. DBOJIOIMOHHAS TEOpUS U €€
MecTO B OMOJI0THH. BiusHuE 3BOMIONMOHHOI TEOPUH HA pa3BUTHE OMOJIOTHU U IPYTHX HAYK.

CeuzerenbcTBa 3Boironuu. IlaneoHTonmornueckue: IMOCIENOBATEIbHOCTh IOSBICHUS
BUJIOB B ITAJICOHTOJIOTMYECKOM JIETONHCH, IepexoqHble GopMbl. broreorpaduueckue: cXoacTBo 1
paznuune ¢ayH u GIop MaTEPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJACTBA U Pa3iIuyusi SMOPHOHOB Pa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHMYHbBIC, aHAJOTHYHBIC, PYAMMEHTApPHBIE OpIaHbl,
aTaBU3MBI. MOJICKYJISIPHO-6I/IOXI/IMI/I‘-ICCKI/IGI CXO0ACTBO ME€XAaHHM3MOB HAaACICACTBCHHOCTU H
OCHOBHBIX META0OINYECKUX MyTeH y BCEX OPraHU3MOB.

OpomonmonHas teopuss Y. JlapBuHa. Ilpennochbulku BO3HMKHOBEHMSI JIapBUHU3MA.
JIBIoKymue Cuibl  3BOJIOLMU BUAOB 10 JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE IIPU
OTPaHUYEHHOCTH PECypCcoB, HeompenenéHHas HW3MEHUYMBOCTh, OOphOa 3a CyIIEeCTBOBAHHE,
€CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus Bomonuu (CTD) u e€ 0OCHOBHbBIE MOJIOKEHUSI.
Muxkpososmrorus. [Tonmynsius kak equHUIa BIIa U BOJIOLUY.

JBmkymue cuibl ((pakTOphl) IBOJIOMHUKA BUJOB B MpUpoae. MyTallMOHHBIN Tporece U
KOMOHMHATHUBHAS U3MEHYUBOCTD. [lomynainoHHbIe BOTHBI U Apeiid reHoB. M3onauus u Murpanus.

EctecTBeHHBIi 0TOOp — Hampabisiromui (akrop BoitouH. DOpMBI €CTECTBEHHOTO
otbopa.

[TpucrmocoOIeHHOCTh OPraHU3MOB KaK pe3ysIbTat dBoonuH. [IprMeps! prcmoco0aeHmit
y Opranu3mMoB. ApoMop(ho3bl ¥ UINO0A AN TAIHH.

Bun u Bupgoo6pazoBanue. Kpurepuu Buaa. OcHoBHbIE (OpMBI BHI000pa30BaHUS:
reorpagpuueckoe, 3K0JI0rHUECcKoe.

MaxposBomorusi. DopMbl 3BONIONUH: (QUIIeTHYECKas, TUBEPreHTHas, KOHBEPreHTHas,
napasuienpHas. HeoOpaTuMocTh 3BOMTIOIHH.

[Ipoucxoxaenne  OT  HECHEIUATM3UPOBAHHBIX  TpenkoB.  [Iporpeccupyromias
crienuanu3anus. AJanTuBHAs paJualius.

JdemoHcTpaumnu:

Hoptpetsr: K. Jlunne#t, XK. b. Jlamapk, Y. Japsun, B. O. Koanesckuii, K. M. bop,
9. I'ekkenb, @. Mromnep, A. H. CeBepuos.

Tabmuuel u  cxembl: «Pa3BuTHEe OpraHMyeckoro wmupa Ha 3emie», «3apoJbllIu
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy, «®PopMbl OOprOBI 3a CYIIECTBOBaHHEY,
«EctectBenHblit  0TOOp», «MHOrooOpasue CcopToB pacTeHuil», «MHoroobpasue Mopox
KUBOTHBIX», «Ilonmynsuumny, «MyTannoHHas U3MEHYUBOCTDY, «ApoMop(o3bI»,
«nnoanantanun», «OOmas aerenepanus», «J[Bwkymme cuibl sBomonun», «Kapra-cxema
mapuipyta myremectBus Y. lapBuna», «boppba 3a cymectBoBanue», «llpucnocobieHHOCTD
opranu3MoBy, «I'eorpaduueckoe Bug000pazoBaHue», « IKOJIOTUYECKOE BUI000PA30BAHHEY.




O06opyioBaHME: KOJJIEKIMSI HACEKOMBIX C Pa3JINYHBIMM THUIIAMU OKPACKH, HAOOP IUI0JI0B U
ceMstH, KoJutekuus «IIpumepsl 3aIUTHBIX TPUCTIOCOOIEHUH Y )KUBOTHBIX», MOAETh «OCHOBHBIE
HalpaBJICHUs 3BOIOLUNY, 00bEMHAs Mozelb « CTpOeHHE FOJIOBHOTO MO3ra ITO3BOHOYHBIXY.

buoreorpaduyeckas kapra Mupa, KojuleKuus «DOpMbI COXPaHHOCTH MCKOIAEMbIX
JKUBOTHBIX M PACTEHMI», MoJenb anrumkanusa «llepekpéct xpoMocom», BlIa)KHbIE IIpenaparhl
«Pa3Butne Hacekomoro», «Pa3BuTHe mnArymkw», Mukpomnpenapar «Jlpozodumiay (HopMma,
MyTal# (OpMbI KPBIIBLEB U OKPACKHU TENa).

JlabopaTopHble H IPaKTHYeCKHe PAdOThI:
Jlaboparopnas padota Ne 1. «CpaBHeHHEe BUIOB 110 MOPHOIOTUYECKOMY KPUTEPHUIO».

JlaGopatopHas pab6ota Ne2. «OmnmcaHnwe NPHUCIOCOOJICHHOCTH OpraHu3sMa u e&
OTHOCHUTEJILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE KU3HU Ha 3emJie.

JloHay4HbIE IPEICTaBICHUS O 3apOXKIACHUU KU3HU. HayuHble rHIIoTe3pl BOZHUKHOBEHUS
JKU3HM Ha 3emuie: aOMOreHe3 M IMaHclepMus. XuMudeckas 3BONIOLUS. AOHUOTEHHBIM CHUHTE3
OpPraHMYECKUX BEILECTB U3 HEOPraHUYECKUX. DKCIEPUMEHTAIbHOE TOATBEPKICHUE XUMUYECKON
sBositony. HauanbHble Tansl Ouonorndyeckoii ssostonuu. ['unoreza PHK-mupa. @opmuposanue
MEMOpPAaHHBIX CTPYKTYpP M BO3HMKHOBEHHE NPOTOKIETKU. IlepBble KIETKM U HX 3BOJIIOLMAL
DOopMHUPOBAHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

Pa3zButue xxu3num Ha 3emiie 1o spam u iepuoaam. Katapxeii. Apxeiickasi u mpoTepo3oickas
apsl. [1aneo3oiickas 3pa u e€ nepuoibl: KeMOPUKCKHUI, OPJOBUKCKUH, CHUTYPUICKHIA, IEBOHCKHH,
KaAMEHHOYTOJIHBIH, IIEPMCKHUI.

Me3so30iickas 3pa 1 €€ epruobl: TPHACOBBIN, FOPCKUH, MEJIOBOM.
KaitHo3oiickas spa 1 e€ nepuobl: MajaeoreHOBbIN, HEOT€HOBBIN, AHTPOIIOT€HOBBIH.

XapakTepucTUKa KJIMMaTa U IeoJOrM4ecKux IpoueccoB. OCHOBHBIE 3TaIlbl HBOJIIOLUN
PACTUTENIBLHOTO U )KUBOTHOT'O MHpa. ApoMOop(o3bl Y pacTeHH U )KUBOTHBIX. [losgBieHue, pacuBer
Y BBIMUPaHUE TPYIII )KUBBIX OPraHU3MOB.

Cucrema opraHm4ecKkoro Mupa Kak OTpakeHue BONIIOLMH. OCHOBHBIE CUCTEMATUYECKUE
TPYIIIBI OPraHU3MOB.

9BOJ’II-OI_II/I$I YCJIOBCKaA. AHTpOHOJ'IOl"I/ISI KakK HaykKa. PazButne Hpe,I[CTaBJ'ICHI/Iﬁ 0
MPOUCXOKACHNUN YCJIIOBCKA. MeTtonpl HU3YYCHUSA aHTPOIIOICHE3Aa. CXOI[CTBa " pasjin4yus 4€JI0OBCKa
1 )KUBOTHBIX. CHCTEMaTHYECKOE ITOJI0KCHUE YeI0BEKa.

JBwxyume cuibl (pakTopsl) aHTpororeHnesza. HacienacTBeHHas HM3MEHYMBOCTh U
ecTecTBeHHbIN 0TOOpP. OOLIeCTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYIUil TpyZa, MBILIUICHHUE,
peub.

OCHOBHBIE CTaAWM W BETBHU JBOJIIOIUU YEJIOBEKA: aBCTPAJIONMTEKH, YEIOBEK yMeEIbIii,
Yenosek npsaMmoxondmui, YenoBexk HeaHaepranbckui, Yenosek pasymubid.  Haxonku
MCKOMaeMbIX OCTATKOB, BPEMsI CYyILIECTBOBaHUS, 00JACTh pacHpOCTpaHEHUsl, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 >KU3HHU, OPYAHUSL.



UYenoseueckne packl. OCHOBHBIE OOJIBIIIME PAChI: €BPOTICOUIHAS (€Bpa3uiicKas), HErpo-
aBCcTpajlouJHasl  (PKBaTOpUAIbHAsA), MOHIOJOMJHAs  (a3MaTCKo-aMepuKaHckas). YepTsl
MPUCTIOCOOICHHOCTH IIPE/ICTaBUTEICH YEIIOBEYECKUX Pac K yCIOBUSM CyllecTBOBaHUs. EnMHCTBO
yenoBeueckux pac. Kpuruka pacuzma.

JdemMoHcTpanum:
Hoptpetsr: @. Pean, JI. Tlactep, A. . Onapun, C. Mumep, I'. FOpu, Y. JlapBuH.

Tabauiel B cxeMbl: «Bo3nukHoBeHue CoIHEYHOM CHUCTCMBI», «Pa3zButne OpTraHu4Y€CKOro
MHUpa», «PacturenpHas KIICTKa», «KupoTHas KJICTKa», <<HpOKapI/IOTI/I‘I€CKa$I KJICTKa»,
((COBpeMeHHaH CUCTEMA OPraHHUYCCKOIO MHUpay, «CpaBHeHne AHATOMUYCCKUX YCPT CTPOCHUA
YCJIO0BCKa H ‘ICHOBCKOO6pa3HbIX O6€3B$IH», «OCHOBHBIE MECTa MAJCOHTOJIOTHYCCKUX HaXo0a0K
MNPpEAKOB COBPEMCECHHOI'O YCJIOBCKaA», «[[peBHeﬁmHe JIFO A, ((I[peBHI/Ie JIFXO AN, «HepBBIC
COBPCMCHHBLIC JIFOAN, «YenoBeueckue pacbi».

Ob6opynoBanue: myspku — «IIpoucxokaenne demoBeka» (OIOCTBI  aBCTpAJIONHTEKA,
NUTEKAaHTPOIa, HeaH/IepTalblla, KPOMAaHbOHIIA), CICTKH WM M300paKeHHs KaMEHHBIX OpyIuil
MEPBOOBITHOTO YeIOBeKa (KaMHU-YOIIIEPhI, pyOnia, ckpebdia), TeOXpOHOJIOTHIecKas Ta0uIa,
KoJuTeKIHST «DOPMBI COXPaHHOCTH MCKOITAEMbIX )KUBOTHBIX U PACTCHHI.

JlaGopaTopHble H NpaKTH4YecKne padoThbi:

[IpakTuueckas padbora Ne 1. «3ydyeHue nckomaemMpix OCTaTKOB PACTEHUM U KUBOTHBIX B
KOJUTCKIIASX).

DKcKkypcust «IBOIIONNS OPraHUYECKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-HAYUYHBIA WM
KpaeBeIYECKU My3eil).

Tema 3. Opranu3mbl U OKpYy:KawIas cpeaa.

OKoJlorus Kak HaykKa. 33,[[8.‘11/1 U pasaciibl  3KOJIOTHH. MeTtoapl  AKOJOTHYECKHX
HCCJICIOBAaHUM. DKOJIOTHYECKOE MHPOBO33PCHUEC COBPEMCHHOT'O YCJIOBCKA.

Cpejlbl oOuTaHUS OpTraHnu3MOB: BOJaHAasd, HAa3€MHO-BO3AylIHAasd, ITOYBCHHAas,
BHYTPUOPIraHU3MCHHAs.

Okonornyeckue (akropel. Krnaccudukanus skonornyeckux (akTopoB: aOMOTHYECKHUE,
OMOTHYECKUE U aHTPOINOreHHbIe. JlelicTBHE IKOJIOTHYECKUX (PAKTOPOB HA OPraHU3MBI.

AbuoTtnueckue  (GakTopbl:  CBET, TEMIleparypa, BIAKHOCTb. DoTonepuoausm.
[TpucniocoOneHust OpraHu3MoB K JAecTBHIO a0noTHYeCKUX (akTopoB. bruongornueckre puTmsl.

buotnueckne ¢daxkTopel. Buabl OMOTHYECKHMX  B3aUMOJCHCTBUN: KOHKYPEHIIHS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomeparus, MyTyain3M, KOMMEHCATHU3M
(KBapTUpPAHCTBO, HaXJeOHWYECTBO). AMEHCAINU3M, HEUTpaau3M. 3HaueHHe OUOTHYECKUX
B3aMMOJICHCTBHI JIJIsl CYIIECTBOBAHUSI OPTAaHU3MOB B MIPUPOJAHBIX COOOIIECTBAX.

OKOJIOTMYECKUE XAPAKTEPUCTUKU monyysanud. OCHOBHBIE ITOKA3aTEIN MOMYJISALNN:
YUCJIIEHHOCTh, IUIOTHOCTb, PpOXKAAa€MOCTb, CMEPTHOCTb, IIPUPOCT, Murpauus. JuHamuka
YUCJIIEHHOCTH IOMYJISIIUKN U €€ PeryJssaius.



JdemoHcTpaumnu:
[optpetsr: A. I'ym6onsar, K. @. Pynee, O. ['ekkensb.
Tabauiet u cxemsl: kapta «[Ipuponnsie 30Hb1 3eMun», «Cpesibl 0OUTaHUS OPTraHU3MOBY,

«®Dotonepuoguzmy», «llonmynsauum», «3aKOHOMEPHOCTH pOCTa YHUCJIEHHOCTH MOIYJISALUU
uHOy30pun-Tyhenbkn», «llumessle nenmy.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

Jlaboparophast pabora Ne 3. «Mopdonorudeckre 0COOCHHOCTH PACTCHUI U3 PA3HBIX MECT
oOHUTaHHSY.

JIaGoparopHas pabota Ne 4. «BiusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCa».
[Tpaktuyeckas padora Ne 2. «Iloac4€r IUIOTHOCTH MOMYJISAIUI Pa3HBIX BUJOB PACTCHUI».
Tema 4. CooO1ecTBa 1 3K0JI0rHYeCKHEe CHCTEMBbI.

CooOmectBo  opranuzMoB —  OuoneHo3. CTpykTypbl  OHOIIEHO3a:  BUJAOBasd,
IPOCTPAaHCTBEHHAs, Tpoduueckas (numesas). Bunpi-nomunantel. Csi3u B OHOIIEHO3E.

Okonorndyeckue cuctembl (dkocuctemsl). [lonarne 00 skocucreMe M OHOreoIeHO3E.
@OyHKUMOHAIbHbIE KOMIIOHEHTbl 3KOCHUCTEMbI: IPOAYLEHTbI, KOHCYMEHTBI, PEIyLCHTHI.
KpyroBopor BemecTB M TOTOK SHEPrud B dKocucteme. Tpoduyeckuwe (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBble nenu u cetd. OCHOBHBIE TIOKa3aTeNM HKOCUCTEMbI: Ouomacca,
OPOAYKIHUSA. DKOJIOTWYECKHE MHPAMHIBL: TPOJYKIMH, YUCIEHHOCTH, Ounomaccel. CBoiicTBa
9KOCHCTEM: YCTOHYMBOCTb, CAMOPEryJisLus, pazsutue. CyKkueccus.

[IpuponHble SKOCHUCTEMBI. ODKOCHCTEMBI O03€p M peK. IJKOCHUCTEMAa XBOHHOIO WIH
HMIMPOKOJIMCTBEHHOT O JIeca.

AHTpPOIIOT€HHBIE IKOCUCTEMBI. ATPOIKOCUCTEMBI. YpOo3KkocucTeMsbl. buonornyeckoe u
X031 CTBEHHOE 3HaU€HHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak ¢axtop ycroiunBoctu skocucteM. CoxpaHeHne OMOJIOrHYeCKOTo
pa3zHooOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panunbl, coctaB U CTpyKTypa OHOChEpHI.
Kupoe BemectBo U ero QyHkiuu. OcoOEHHOCTH OuoOc(epbl Kak INI00ATbHON 3KOCHCTEMBI.
JluHamMuyeckoe paBHOBecHe U oOpaTHas cBs3b B Ouochepe.

KpyroBopoTsl BemecTB M OHOT€OXHMMHUYECKHE ITMKJIBI 3JEMEHTOB (Yriepoja, azoTa).
3oHanbHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Ouocdepe 3emian. AHTponoreHHbie u3MeHeHus B Ouocdepe. [modansHbIe
HKOJIOTMYECKHE TPOOIIEMBI.

CocyecTBoBaHue MPUPOIbl U YenoBeuecTBa. CoxpaHeHHe OnopazHO0Opa3us Kak OCHOBA
ycroitunBoctu 6ruocdepsl. OcHOBA PAllMOHATIBLHOIO YIPABICHUS MPUPOJHBIMHU peCypcaMH U UX
UCIOJIb30BaHue. JlocTukeHust OMOIOrUM U OXpaHa MPUPO/IBIL.



JdemoHcTpaumnu:
[Moptpetsl: A. JIx. Tencau, B. H. Cykaués, B. U. Bepnaackuid.

Tabnuue! u cxemsl: «IIumessle nenn», «buonenos: coctas u crpykrypay», «lIpupoaHsie
coobmiectBay, «llemn mnuraHus», «OKoNOTMYecKas mnupamuaa», «buocdepa u yemoBex»,
«OKocHCTEMA IUPOKOJUCTBEHHOTO JIeca», « DKOCUCTEMA XBOMHOTO jiecay, «buoleHo3 Bo1oéMay,
«ArpoueHo3», «lIpuMepHble aHTPONOrE€HHBIE BO3AECHCTBHS Ha MNpUpoAy», «BaxHeimue
UCTOYHUKH 3arps3HEHUsl BO3AyXa U I'PYHTOBBIX BOJ», «llouBa — BaxkHeMWIIas COCTaBIAIOIIAs
ouocheprr», «Dakropsl jgerpaganuu  nouB», «llapaukoBeii  3ddexT», «DakTophI
PalMOaKTUBHOTO 3arpsi3HeHus 6uocdeprl», «O01as cTpykrypa ouocheps», «Pacnpoctpanenue
XKHU3HU B Omocdepey, «O30HOBBIN 3Kpan Ouocheps», «Kpyrosopor yriepoga B Ouocdepey,
«KpyroBopot a3ora B mpupojie».

Oo6opynoBaHue: MOJEIb-ANTIITHKAIHS «Tunuunsie OMOIICHO3bIY, rep6apmii
«PacturenpHble  cooOmiecTBa», Koiulekuun — «buonenos»,  «BpeauTtennm — BakHEWIIMX
CENIbCKOXO3SUCTBEHHBIX ~ KYJIBTYp», TepOapuul M KOJUIGKIMM pACTEHUH W  IKUBOTHBIX,
NpUHAUIeKAIINE K Pa3HBIM 9KOJIOTHUECKUM TpyInaM ogHoro Buaa, Kpachas kaura Poccuiickoit
Deneparun, N300pakeHNsI OXPaHIEMBIX BHJIOB PACTEHUI U KUBOTHBIX.

INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOTHMUA HA
HFA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

Cornacno ®I'OC COO, ycraHaBiauBarOTCs TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
00YyYalOUIMMHUCS TPOTPaMM CPEAHEro o0IIero 00pa3oBaHus: JIUYHOCTHBIM, METAIPEMETHBIM H
MNPECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpyKType IMYHOCTHBIX pE3yJIbTAaTOB OCBOCHUSA IpeameTra «bUOJIOrus» BbIIEIECHBI
CIIEyIOIIME  COCTABIAIOIIME: OCO3HAaHME OOyYaloIIMMHCA  POCCUHMCKONW  Tpa)JIaHCKON
UJEHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOSATEIBHOCTU U CaMOOIPEIEICHUIO,
HaJIu4Yue MOTHBaAIlUU K O6y‘I€HI/IIO 6I/IOJ'IOFI/II/I, OCJICHAIIPaBJICHHOC PpPa3BUTUEC BHYTPCHHHUX
yOexXIeHUI JIMYHOCTH Ha OCHOBE KJIHOUEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAAULUN Pa3BUTHSA
OHMOJOTrNYECKOro 3HaHUS, TOTOBHOCTh U CLIOCOOHOCTH 00y4aloIInXCsl PyKOBOCTBOBATHCS B CBOEH
JeSITeIbHOCTH LIEHHOCTHO-CMBICJIOBBIMHM YCTAHOBKaMHM, HMPUCYLIMMH CHUCTEME OMOJIOTMYECKOTrO
o0pa3oBaHusl, HAJIMYME SKOJIOTUYECKOTO MPAaBOCO3HAHMS, CIIOCOOHOCTH CTaBUTH LIETTU U CTPOUTh
JKU3HEHHBIC IIJIaHBI.

JInuHOCTHBIE pE3ynbTaThl OCBOECHUS IpeaMera «buosorus» AoCTUraroTcs B €IMHCTBE
yq€6HOfI W BOCIHUTATEIbHOM ACATCIIBHOCTU B COOTBETCTBUHU C TPAAWLIMOHHBIMU pOCCI/II\/'ICKI/IMI/I
COUOKYJIBbTYPHBIMU, HCTOPUUCCKUMU U JYXOBHO-HPABCTBCHHBIMH HCHHOCTAMMU, NPUHATBIMH B
oOmiecTBe MpaBUIaMH U HOPMaMHu TOBEACHUS M CIIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCITUTAaHUSA W CaMOpPAa3BUTUS, Pa3BHUTHUA BHYTpeHHefI MO3nUn JIMYHOCTH, IMATPpUOTU3MA,
YBOKECHUS K 3aKOHY U MPABOMNOPSAKY, YEJOBEKY TpyAa M CTAPLIEMY IOKOJEHUIO, B3aUMHOIO
YBaXEHUs, OEpeKHOro  OTHOIIEHHUS K  KyJIbTypHOMY  HACIE€OUI0 U TpaJulusM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepauuu, NpUpoae U OKPYKAKOLIEH Cpeie.

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHHUSI yUeOHOTro npeamMeTa « buonorusy qomKHBI OTpakaTh
TOTOBHOCTh M CHOCOOHOCTH OOYyYarolUXCsl pyKOBOJCTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH
MO3UIMEN JMYHOCTH, CHCTEMOM IIEHHOCTHBIX OpHUEHTAlMi, IO3UTHUBHBIX BHYTPEHHHX



yOSXKJICHU, COOTBETCTBYIOIIMX TPAJWIMOHHBIM  IIEHHOCTSAM POCCHMCKOTO  OOIIECTBa,
pacHIMpEeHHEe >KU3HEHHOTO ONbITa U ONbITa JAESITEIBHOCTA B MPOLECCE pean3allid OCHOBHBIX
HaIpaBJICHUN BOCITUTATEILHOM IEATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpaKIaHCKOr0 BOCIIMTAHMS:

C(OPMHPOBAHHOCTh TPAXKIAAHCKOM TMO3WIMU  OOYYaKOIIerocs KakK aKTUBHOIO |
OTBETCTBEHHOT'0 WICHA POCCHIICKOTO OOIIECTBA;

OCO3HAaHME CBOMX KOHCTUTYLIMOHHBIX IIpaB M O0OsS3aHHOCTEH, YBa)KEHUE 3aKOHA MU
IIPABOIIOPSJIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOH JEATEIILHOCTH MPU CO3JaHUN yUEOHBIX TPOEKTOB,
pelIeHUH yueOHBIX U IT03HABATENIbHBIX 33/1a4, BHIIOJIHEHUN OMOJIOrMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONpPENENSTh COOCTBEHHYIO IIO3MLMIO 110 OTHOIIEHHIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSCHSATH €€;

YMEHHE YyYUTHIBAaTh B CBOUX JICHCTBUSX HEOOXOIHMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMH, KYJbTYPHBIMUA [IEHHOCTSIMUA U COLIMAJIbHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B TIPOIECCE COBMECTHOIO BBIMIOJIHEHUS Y4YEOHBIX,
MO3HABATEJIbHBIX W UCCIEAOBATEIbCKUX 3aJlad, YBAXKUTEJIBHOIO OTHOLICHUS K MHEHUIO
OTIOHEHTOB MPH 00CYKACHUU CIIOPHBIX BOMPOCOB OMOIOTUYECKOTO COIEPIKAHNUS;

TOTOBHOCTb K TYMaHUTapHOU U BOJIOHTEPCKON JI€ATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUSI:

c(hOpPMHUPOBAHHOCTh POCCUMCKOM TpakIaHCKOW MAEHTUYHOCTH, TATPUOTU3MA, YBAKEHUS
K CBOEMY HapoJy, 4yBCTBA OTBETCTBEHHOCTH niepes PoauHOM, rOpAoCTH 3a CBOW Kpau, CBOIO

Ponuny, cBOi1 S3bIK M KYJIBTYPY, MPOLUIOE U HACTOSIIIIEE MHOIOHAIIMOHAIILHOTO Hapoaa Poccuuy;

IHEHHOCTHOC OTHOHICHHWE K TIPUPOAHOMY HACJICIUIO W TMaMATHUKaM MPHUPOABI,
JOCTHIXXCHHAM Poccuu B HAYyKeE, UCKYCCTBC, CIIOPTEC, TCXHOJOTHAX, TPYAC,

CIIOCOOHOCTbh OILIEHHMBATh BKJIAJl POCCUHCKHUX YYEHBIX B CTAaHOBJIEHHE U pPa3BUTHUE
OuosIorny, MOHUMaHUS 3HaUYCHHsI OMOJIOrMH B TIO3HAHUM 3aKOHOB MPHUPO/IbL, B )KU3HU YEJIOBEKA U

COBPEMEHHOT0 00I11eCTBa;

HﬂeﬁHaﬂ Y6€)KI[éHHOCTI>, TOTOBHOCTD K CJIYKCHHUIO U 3alIUTEC OTG‘IGCTB&, OTBECTCTBECHHOCTH
3a ero cyns0y;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS
OCO3HAHME AYXOBHBIX IEHHOCTEN POCCHIICKOTO HAPO/Ia;
c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO ITOBEICHHUSI;

CIIOCOOHOCTh OLIEHUBATh CUTYAIMIO U IPUHHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSCh
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;



OCO3HaHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOTO OyIyIIero;

OTBETCTBEHHOE OTHOIICHHWE K CBOUM POJUTENSIM, CO3JaHMI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEW CEMEHHOMN KU3HU B COOTBETCTBUU C TPAJULIMSIMHU HAPOJIOB
Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHMS

9CTCTUYCCKOC OTHOIICHUEC K MUPY, BKIIHOYAasd 3CTCTUKY GBITa, HAay4YHOTO U TCXHUYCCKOT'O
TBOpYECTBAa, CIiopTa, Tpyaa, OGH.IGCTBCHHBIX OTHOI.HGHPIﬁ;

IIOHHMMAaHHUEC SMOIIMOHAJIbBHOTI'O BO3I[€I>1CTBH$I JKHUBOM npupoabl U eé OCHHOCTH,

T'OTOBHOCTb K CaMOBBIPAXXCHHUIO B Pa3HbIX BHUIAAX HCKYCCTBA, CTPEMIICHUC IIPOSBJIATH
KadyeCTBa TBOp‘IeCKOf/’I JIMYHOCTH,

5) pusnueckoro  BocHUTAHUS, (OPMHPOBAHHMA  KYJLTYPbI  3I0pPOBbA M
IMOIUOHAIBLHOIO 0JIArONOoJIYYHs:

MMOHMMAaHUE U pealin3alus 30poBoro u 0e3omacHoro odpasa kxu3Hu (3710pOBOE MUTAHUE,
COOJIFOJICHHE TUTHMEHUYECKUX TPABWII M HOPM, COAJITAHCUPOBAaHHBIA PEKUM 3aHSATHH M OTIBIXA,
perymsipHass (uU3MUYECKas AaKTUBHOCTB), OEpPEeKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO

OTHOIICHHA K CO6CTB€HHOMy (1)I/I3I/I‘ICCKOMy " IICUXUYCCKOMY 310POBbIO;

MMOHUMAaHHWE IICHHOCTH TMPaBWJI WHJWBHAYAIbHOTO W KOJUIEKTUBHOTO 0O€301acHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3J0POBbIO U JKU3HU JIIOJIEH;

OCO3HaHME IOCIEACTBUI M HENPHUATHUS BPEAHBIX MPUBBIUEK (YIOTPEOJCHHs aKOroJs,
HapKOTHUKOB, KYpPEHHUS);

6) TPYA0BOr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/1y, OCO3HaHHUE IIEHHOCTU MAacTEPCTBA, TPYI0IIO0HE;

FOTOBHOCTh K  aKTUBHOM  JCATEIBHOCTH  TEXHOJIOTHYECKOM W COIUAJIbHOU
HaIpaBJIECHHOCTH, CIIOCOOHOCTh WHUIIMMPOBATH, IJIAHUPOBATH M CAMOCTOSITEIIHLHO BBIMOJIHSATH

TAaKYyIO ACATCIBbHOCTD,

MHTEpEC K paznudHbIM chepam npodeccuoHaNbHON NeSTENbHOCTH, YMEHHUE COBEpIIaTh
OCO3HaAHHBIN BBIOOP Oyayiei mpodeccuu 1 peaanu30BbIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIAHBL;

TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHMIO U caMOOOPAa30BaHMIO HAa MPOTSHKEHUU BCel
KHU3HH,

7) 7KOJIOrHYeCKOro BOCIIUTAHMS:

9KOJIOTMUYECKH 11eJIecO00pa3Hoe OTHOIIEHUE K MPUPOJIE KaK UCTOYHHUKY >KU3HH Ha 3emIie,
OCHOBE €€ CYILLECTBOBAHMS;

IOBBIIICHUEC YPOBHA 3KOJOTrHYEeCKOM KYJbTYPBbI: an06peTeHHe OIbITa THIAHUPOBAHUA
IMMOCTYIIKOB U OILICHKHU MX BO3MOXHBIX HOCJ’IeI[CTBI/Iﬁ JJIA oxpynca}omeﬁ CpCabl;



OCO3HaHHUeE TN100aIbHOr0 XapaKkTepa dKOJOTHYECKUX MPOo0JIeM U MyTel UX peleHus;

CIIOCOOHOCTh MCIOJIb30BaTh MPHOOPETACMbIC ITPU U3YUCHUH OMOJIOTHU 3HAHHS U YMEHHUSI
OpU PEIICHUU MPOOJIeM, CBSA3aHHBIX C pallMOHAILHBIM IMPHPOJIONONBE30BaHHEM (COOIOICHNE
NpaBWJI MOBEJCHUS B MPHUPOJIC, HANPABICHHBIX HA COXPAHEHHE PABHOBECHS B HKOCHCTEMaX,
OXpaHy BUJIOB, YKOCHCTEM, Orochepsl);

AKTUBHOE HENPUATUE AECHUCTBUM, NMPUHOCAIIMX BPEH OKPYKAKOLIEH MPUPOIAHON Cperne,
yMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE HYKOJIOTMYECKUE MOCISACTBUS MPeIIPUHUMAEMBbIX
JIEHCTBUM U NIPEJOTBPALLATD UX;

HaJIMYUE€ PA3BUTOrO SKOJIOIMYECKOIO MBILUICHMS], SKOJIOIMYECKOW KyJbTYpPBI, OIBITA
JIEATEIbHOCTH  JKOJIOTMYECKOM  HANpPAaBICHHOCTH, YMEHHsS PYKOBOJCTBOBATHCS HMH B
[IO3HABATEJIIbHOM, KOMMYHHUKaTMBHOM M COLMAJIBHOM IPAKTHUKE, IOTOBHOCTU K YYacTHIO B
IIPAKTUYECKON JeATEIbHOCTH dKOJIOTHUECKONW HAIIPABICHHOCTH;

8) HEeHHOCTH HAYYHOI0 MO3HAHUA:

c(OPMHPOBAHHOCT MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHs HAyKM M OOLIECTBEHHOW IPAKTUKH, OCHOBAaHHOIO Ha JHalore KyJjbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MHPE;

COBCPIHICHCTBOBAHUEC SI3BIKOBOM M UMTATEIILCKOM KYJbTYPBI KaK CPCACTBA B3aUMOICUCTBUS
MCKAY JIOAbMU W ITO3HAHUW MHPA,

MOHMMaHHE CIEeHU(PUKN OMOJOTUM KaK HayKd, OCO3HaHHs e poiu B (OPMHPOBAHUHU
PaLMOHATILHOIO HAyYHOI'O MBIIUICHUS, CO3/1aHUU LIEJIOCTHOTO NPEACTABICHUs 00 OKpY KaIoIIeM
MUpPE Kak O €IMHCTBE MpHUPOAbI, 4YeJlOoBeKa U O0O0IlecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEN M pelIeHUH IPOoOIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOe:XIEHHOCTh B 3HAYMMOCTH OMOJIOTUH JUIsl COBPEMEHHOM LIMBMIIM3ALUU: 0OecreueHus
HOBOT'O YpPOBHSI Pa3BUTHUS MEIULIMHBI, CO3JaHME MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peuath pecypcHble MpoOIeMbl pa3BUTHsI YeOBEUECTBA, TIOMCKA IyTeH BbIXOJ1a U3 II100AIBHBIX
HKOJIOTMYECKUX MPOoOJieM U oOecreueHus nepexoa K yCTONYMBOMY Pa3BUTHIO, PAllMOHATILHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYpPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OMOJOTMYECKUX 3HAHUU B LENSIX MOBBIIIEHUS 001Ien
KYJIbTYpbl, €CTECTBEHHO-HAyYHOM TI'PaMOTHOCTH, KaK COCTAaBHOW 4YacTH ()YyHKIIMOHAJIbHOU
rpaMOTHOCTH oOyuaromuxcs, GopMUPYEMOI pU N3y4E€HUN OMOJIOTHH;

MOHUMaHUE CYIIHOCTH METOJIOB TO3HAHUA, HMCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIONy4YaeMble 3HAHUS IS aHajdn3a U OOBSICHEHHS SBICHUN
OKPY’)KAIOIIET0 MHUpa M MPOUCXOANIUX B HEM HM3MEHEHMH, YMEHHE JenaTh OOOCHOBAHHBIC
3aKJTFOYEHHUST HA OCHOBE HAy4YHbIX (DaKTOB W HMMEIOIIMXCS JaHHBIX C LETbI0 TONyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIbHO HCIIOJIb30BaTh OHOJIOTHYSCKUE 3HAHMS AJIL peHICHUA
HpO6J’I€M B PCAJIbHBIX )XKU3HCHHBIX CUTYyallHAX;

OCO3HAaHUEC II€EHHOCTU Haquoﬁ ACATCIIBHOCTU, TOTOBHOCTH OCYHICCTBJIATE MPOCKTHYIO U
HCCIICAOBATCIILCKYIO ACATCIIbBHOCTD HHANBUYAJIbHO U B I'PYIIIIC,



TOTOBHOCTh U CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHUIO W CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJNyYEHUIO HOBBIX 3HAaHUU 10 OHOJOTMU B COOTBETCTBUU C JKU3HCHHBIMU
MOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIe Pe3yIbTaThl OCBOCHHS YUEOHOTO MpeaMeTa « BHoIorusy BKIFOYAIOT:
3HAUUMBIC JUT (POPMHUPOBAHUS MHUPOBO33PEHUS O0YUAIOIIMXCS MEXIUCITUTUTMHAPHBIC
(MeXIpeIMeTHbIE) O0IICHayYHBIC TIOHSATHS, OTPAKAIONINE IIEIOCTHOCTh HAYYHOW KAPTHHBI MUPA
U CIeU(HUKY METOIOB TTO3HAHMSI, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPTHUS,
SIBJICHHE, TPOIIECC, CUCTEMa, HAyUHBIN (haKT, IPUHIIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIIeIOBaHNE, HAOTIOICHIE, U3MEPEHUE, SKCIIEPUMEHT U APYTUX ), YHUBEPCAIbHBIE
yueOHbIe JIeCcTBUS (03HABATEIbHBIC, KOMMYHHUKATHBHBIC, PETYJISITHBHBIC), 00CCIICYMBAIOIINE
dbopmupoBanue HYHKIIMOHATEHOW IPAMOTHOCTH M COITUAITBHON KOMITIETCHIIUN 00yYaIOIUXCS,
CIOCOOHOCTh O0YYAIOIIUXCS UCIIOJIb30BAaTh OCBOCHHBIC MEYKIUCIIUTLUINHAPHBIC,
MHUPOBO33PEHUYCCKUE 3HAHUS ¥ YHUBEPCAIbHBIC yUeOHBIC JICHCTBUS B MO3HABATEIIBHON U
COLIMAJIbHOM MIPAKTHKE.

MetanpeameTHbIe pe3yabTaThl OCBOSHHS MPOTPaMMbl CPETHEr0 OOIIETr0 00pa30BaHUs JOKHBI
OTpaXkaTh:

OBiaieHHe YHHBEPCAJIbHBIMH Y4eOHBIMH N03HABATEIbHBIMH /IHiCTBUSIMH
1) 6a3oBbIe JOrHYECKHE TeHCTBHUS:

CaMOCTOSITENIbHO (DOPMYIHPOBATh M aKTyalM3HpPOBaTh MpoOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIOJb30BaTh NPU OCBOEGHUM 3HAHUM HPUEMBI JIOTMYECKOTO MBINUICHUS (aHAIu3a,
CHHTE3a, CpaBHEHHMS, KIACCU(PHUKAIMHA, OOOOIIEHHs), PACKPBIBATh CMBICT OHOJIOTHMYECKHX
HNOHATHUH (BBIIENATh UX XapaKTEepPHbIE MPU3HAKH, YCTAHABINBATh CBSI3U C APYTUMHU ITOHITUSIMH);

OIPCACIATE HCIIU ACATCIBbHOCTH, 3adaBast IapaMETpbl U KPUTCPUHU HX HOOCTHIKCHUS,
COOTHOCHUTD PE3YJIbTAThI ACATCIbHOCTHU C ITOCTABJICHHBIMU LCIIAMUA;

HCIOJIb30BaTh OMOJIOTUYECKUE TOHATHSA JUIsl OOBsICHEHHsS] (AaKTOB U SIBICHUH KUBOU
IIPUPOJIBI;

CTPOUTH JIOTUYECKHE PACCYXJIEHUS (MHAYKTUBHBIE, NEAYKTUBHbIE, IO aHAJIOTHH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS B PaCCMATPUBAEMBIX SIBJICHUSAX, (OPMYIHPOBATH
BBIBOJIbI U 3AKJIFOUYECHUS;

IMPUMEHATE CXECMHO-MO/JICJIBHBIC CPCACTBA IAJId MPCACTABJICHUA CYIICCTBCHHBIX CBSI3CH U
OTHOIIICHUM B HU3YyYaCMbIX OMOJIOTHYECKUX O6’beKTaX, a TaKXcC HpOTI/IBOpe‘II/Iﬁ pa3Horo poJja,
BBISIBJICHHBIX B Pa3JIMYHbIX I/IH(l)OpMaIII/IOHHBIX HCTOYHHUKAX.,

pa3pabaTbIBaTh IJIaH PEIICHUs TPOOIEMBI ¢ YUETOM aHaIM3a UMEIOIINUXCS MaTepUaIbHbBIX
Y HEMaTepHAJIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBBI B ACATCIIBHOCTb, OLICHUBATH COOTBETCTBUC PE3YJIBTATOB ILCJIAM,
OLICHUBATL PUCKU HOCJ'IG,Z[CTBI/Iﬁ ACATCIIBHOCTH



KOOPJIMHUPOBAaTh W BBINOJHATH pPabOTy B YCJIOBHUSX pPEaAlbHOTO, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHUS;

pa3BUBATh KPEATMBHOE MBIIUICHUE PU PEIICHUH KHU3HEHHBIX POOIEeM.

2) 6a30BbIe HCCIEI0BATEIHLCKHE TeliCTBUS:

BJIa/IETh HABbIKAMU Y4eOHO-HMCCIIEI0BATENbCKON U MPOEKTHON AESITeNbHOCTH, HABbIKAMU
paspenieHus: nmpoodsieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IHOWCKY METOIOB
pELIeHUs TPAKTUYECKUX 3a]1a4, IPUMEHEHHIO PA3JIMYHbIX METOJ0B TO3HAHNS;

WCIIONB30BaTh PAa3JIUYHbIE BUIbl JEATEIBHOCTH IO IOJYYEHHID HOBOIO 3HAHUs, €ro
UHTEpIpEeTaln, NPeoOpa30BaHUI0 U MPUMEHEHHIO B YUEOHBIX CHUTYaIMsX, B TOM YHUCIE TpPU

CO31aHHuHN y‘IC6HBIX " COOHAJIBHBIX ITPOCKTOB,

(bopMUPOBATh HAYYHBII TUIT MBIIIJICHUS, BIAJAETh HAYYHON TEPMUHOJIOTHEH, KITFOUEBBIMU
MOHSITHSIMA W METOJIaMU;

CTaBUTh U (bOpMy.]'II/IpOBaTB COOCTBEHHEIE 3aJa4u B O6paBOBaTeJ'IbHOI71 ACATCIBHOCTH H
JKU3HCHHBIX CUTYallUAX;

BbIABJITE HNPUYUMHHO-CICACTBCHHBIC CBA3UM W AKTyaJIU3HUPOBATL 3a4da4dy, BbIABUIATb
TUIIOTC3Y eé pPCLICHUA, HAXOAUTDb apryMCHTBI U1 1OKA3aTCIIbCTBA CBOUX yTBCp)K,I[GHHﬁ, 3aJaBaTb

rapamMeTphbl U KpUTEPUU PEILEHNS,

AHAJIIM3UPOBATL IIOJYUCHHBIC B XOJA€ PCHICHUA 3adadyu pPE3yJIbTaTbl, KPUTHYCCKU
OOCHUBATDL UX JOCTOBCPHOCTD, IIPOIrHO3UPOBATH U3BMCHCHUC B HOBLIX YCJIOBUAX;

AaBaTb OLCHKY HOBBIM CUTyallUAM, OLICHHUBATDH HpHO6pCTéHHI:Iﬁ OIIBIT,

OCYIIECTBIISITH IIeJICHANPABICHHBIA MMOUCK TEPEHOCAa CPENCTB M CIOCOOOB JCHCTBHS B
pohecCHOHANBHYIO CPEy;

YMCTb MEPCHOCUTDH 3HaHHUA B IO3HABATCIIbHYO H  M[PAKTUYCCKYIO obiactu
KHN3HCCATCIIbHOCTH,

YMCTb UHTCTPUPOBATDH 3HAHUSA U3 PA3HBIX y‘le6HLIX MMpeaAMCETOB;

BbBIJIBUT'aTb HOBLIC HJCH, TPpCjiaraTb OPUTHHAJIBHBIC NOAXOAbl U PCIICHUA, CTABUTH
HpO6J’I€MI>I " 3a71a4u, JOITYyCKAaroIHEC aJIbTCPHATUBHBIC PCIICHUA.

3) padora c nunpopmanmeii:

OPHEHTUPOBATHCS B PA3IMYHBIX MCTOYHUKAX MH(OpMaIuu (Tekcre yueOHOro mocodus,
HAyYHO-TIOMYJISIPHOM JIUTEpaType, OMOIOTHYECKUX CIOBApsAX M CIPABOYHHMKAX, KOMITbIOTEPHBIX
06a3ax naHHbIX, B VIHTepHeTe), aHATU3UPOBaTh HH(POPMALUIO pPa3IUYHBIX BHJIOB U (opM
MPEeJICTaBICHUSI, KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dhopmMynupoBaTh 3ampoChl M MPUMEHSATh PAa3JIMYHBIE METOJbI TMPH TOUCKE U OTOOpe
Ounonoruveckoi nHGOpMaIUU, HEOOXOAUMOM /TSl BBITIOJIHEHUS yUeOHBIX 3a/1a4;



MpUOOpPETaTh OMBIT HCIONb30BaHUS WH(OPMALNOHHO-KOMMYHHKATUBHBIX TEXHOJIOTH,
COBEPILIEHCTBOBATh KYJIbTYPY AKTUBHOT'O UCIIOIB30BAHUS PA3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHMAJIbHYIO (OpPMY TPEACTABICHUS OHUOIIOTUYECKON
nHpopmanuu (cxemsl, TpaduKku, JUarpaMMbl, TaOJIUIIBI, PUCYHKH U IPYTOE);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KAaueCTBE CpEIACTBA MpU paboTe ¢ OHOJIOrHYeCcKOn
uHpoOpManrell: TPUMEHITh XUMHYECKHe, (PU3UYECKHe U MaTeMaTU4eCKUe 3HAKU U CHUMBOJIBI,
dopmyinbl, abbpeBUaTypy, HOMEHKJIATYpy, HCIOIb30BaTh M MPEOOPa3OBbIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISITHOCTH;

BJIQJICTh HABBIKAMU pPAclO3HABaHHMS W 3allUThl HH(pOpManuu, WHOOPMAUOHHON
0€30IaCHOCTH JIUYHOCTH.

OB1a/ieHUe YHUBEPCATbHBIMH KOMMYHHKATHBHBIMH J€fiCTBHSIMHU:
1) ooenne:

OCYIIECTBIISITH KOMMYHHUKAIIMU BO BceX cepax KM3HU, aKTUBHO y4aCTBOBATh B JIUAJIOTE
WIM JUCKYCCUM IO CYIIECTBY 00CykJaeMoil TeMbl (YMEHHE 3a7aBaTh BOIIPOCHI, BBICKA3bIBaTh
CY)XJIGHUSI OTHOCHUTEIIbHO BBINOJHEHUsI NpeajgaraeMou 3aJayd, y4HUThIBaTb MHTEPEChl U
COIIACOBAHHOCTD MO3ULIUI APYTUX YYACTHUKOB JHAJIOra WIM JUCKYCCHH);

pacrno3HaBaTh HEBepOaJbHbIE CpEACTBA OOIIEHUS, NOHMMATh 3HAYEHUE COLUAJIbHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUSI KOH()IUKTHBIX CUTYallMd, yMETh CMATYaTh KOH(IUKTHI U
BECTH IEPErOBOPHI;

BIIQJICTh PA3IMYHBIMH CITIOCOOAMH OOIIECHUS W B3aWMOJCHCTBHSI, MOHUMATh HAMEPCHHSI
JIPYTHUX JIOAEH, MPOSBIATh YBAKUTEILHOE OTHOIIEHHE K COOECeIHUKY U B KOPPEKTHOH dopme
(bopMyITUPOBATH CBOM BO3PAKECHHUS;

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOKO TOYKY 3PCHHS C HCIIOJIb30BAHHUEM SI3BIKOBBIX
CpPE/ICTB.

2) COBMECTHaA 1€eATCIbHOCTD:

MMOHUMATh U UCNOJIb30BaTh NMPEUMYIIECTBA KOMAaHIHOW U UHJIUBUIYaJIbHONU pabOTHI MpU
peleHny OMONIOrnYeckoi mpobiieMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIOBBIX
(dbopM B3aMMOEHCTBYS IPU peLIeHUH y4eOHOM 3a/1auH;

BBI6I/IpaTB TEMATUKy W MCTOJbl COBMCCTHBIX JEUCTBUU C yLIéTOM O6I_I_II/IX HHTEPCCOB U
BO3MOXKHOCTEH KaXXJ10T'0 4JI€Ha KOJIJICKTHUBA,

NPUHUMATh 1€ COBMECTHOM [E€ATEIbHOCTH, OPraHU30BBIBAaTH M KOOPAUHUPOBATH
JIEUCTBUA 110 €€ TOCTUKEHUIO: COCTABIIATH IUIAH IEUCTBUN, PACTIPEAEIISATE POJIU C YYETOM MHEHUMN
YYaCTHUKOB, 00CYXIaTh pe3yJbTaThl COBMECTHOU pPaOOTHI;

OICHUBATH KAaYCCTBO CBOCTO BKJIaJia U KaXKJI0I'0 y4aCTHUKa KOMaH/Ibl B O6HII/Iﬁ pe3yibTat
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIC IMPOCKTHI, OLCHMUBATH HACHU C IMO3WIIMHW HOBU3HBI, OPUTMHAJIBHOCTH,
HpaKTI/I‘{eCKOﬁ 3HAYUMOCTH;



OCYHICCTBIIATE IMO3UTHBHOC CTPATCTHUYCCKOEC IIOBCACHHWC B Pa3jIMYHBIX CUTyalUsaX,
MMPOSBJIATE TBOPYCCTBO U B006pa)K€HI/Ie, OBITH NHUIMATUBHBIM.

OgyajeHne YHMBEPCAJIbHBIMHU PeryJsiTHBHBIMU /1fiCTBUAMM:
1) camoopranmu3anms:

HCIIOIL30BaTh OHOJIOTMYECKHE 3HAHUS JJIA  BBIABJICHUSA HpO6J'I€M N HUX PCIICHHA B
KHN3HCHHBIX U y‘Ie6HBIX CUTyalluiIX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH I[eJIEBBIC U CMBICIIOBBIC YCTAHOBKU B CBOUX
JNEUCTBUAX M IMOCTYNKaX IO OTHOIIEHHIO K KMBOH IPUPOJAE, CBOEMY 3/10POBBI0 U 370POBBIO
OKpPYXKaIOIIHX;

CaMOCTOSITENILHO OCYIIECTBIISATh MMO3HABATEIBHYIO JCSATEIbHOCTD, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHMPOBATH COOCTBEHHBIE 3aJa4l B O0Opa30BATEIBHOM JESATEIBHOCTH U

JKU3HCHHBIX CUTYallUAX;

CaMOCTOSITEJILHO COCTABJISATh IUIAH PELICHUS TPOOJIEMbI C YIETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIIOUYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paciupsaTh paMKHU y4eOHOTro MpeaAMETa Ha OCHOBE JIMYHBIX NPEANIOYTEHUN;

Jies1aTh OCO3HAHHBIN BBIOOD, apIyMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTD 33 PELICHUE;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOcOOCTBOBATh (POPMUPOBAHUIO U IIPOSIBICHUIO IIUPOKON SPYTUIIMU B PA3HBIX 00JIACTIX
3HaHMUH, TOCTOSTHHO MOBBILIATh CBOM 00Pa30BaTENbHBIN U KYJIbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

AaBaTb OLICHKY HOBBLIM CHUTyallUdM, BHOCHTBH KOPPCKTUBLI B ACATCIIBHOCTb, OLUCHHBATH
COOTBCTCTBUC PCIYJIbTATOB LCIIAM,

BJIa/IETh HaBbIKaMU MO3HABATENIbHOMN pe(IeKCUU KaKk OCO3HAHUS COBEPIIAEMBbIX AEHCTBUIM
U MBICIIUTEJIBHBIX POIIECCOB, UX PE3YJIbTATOB U OCHOBAHHM, HCIOIB30BATh MPUEMBI pedIieKCUU
JUISL OLIEHKU CUTYalluH, BBIOOpA BEPHOTO PELICHMUS;

YMETB OLICHUBATh PUCKUA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 10 UX CHUKECHHUIO;

[IPUHUMATh MOTUBBI U aPT'yMEHTBI IPYTUX IIPU aHAIU3E PE3YJIbTAaTOB ACATEIbHOCTH;

3) npuHsATHE CeOSl U IPYTHX:

MIPUHUMATD ce0sl, TOHMUMasi CBOM HEJOCTAaTKU M JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPH aHAJIU3€E PE3yIbTAaTOB ACSITEIBHOCTH;

MIpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OMIMOKH;



pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH JIPYTOT0 YEJIOBEKa.

IMPEAMETHBIE PE3YJIBTATDBI

[Ipenmernsie pe3ynbTaThl ocBoeHus rnporpammsl COO o 6uonoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue st yaeOHoro npeamera «buosiaorus» HaydHble 3HaHHS, YMEHUS U
Croco0bl nefcTBUi 1o OCBOEHHUIO, MHTEPIIPETALUU
U peo0pa30BaHUIO 3HAHUMN, BUJIbI JIESATEILHOCTH 110 MOJIyYEHUI0 HOBOTO 3HAHUS U IIPUMEHEHUIO
3HaHUH B Pa3MYHBIX YYEOHBIX CUTYalUsX, a TAaKXKe B PEAJbHBIX >KU3HEHHBIX CUTYyalUsX,
CBsI3aHHBIX ¢ Ouosiorueil. B mporpamMe npeaMeTHble pe3yibTaThl MPEJICTaBIEHbl IO TOAaM
00yueHwusl.

[IpenmeTrHple  pe3ynbTaThl OCBOEHHA  ydeOHoro mpenmera «buonorus» ¢ 10
Kaacce NO0IKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHWUH O MECTE W PONM OMOJOTMM B CHCTEME HAYYHOTO 3HAHHS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHUHBI MHpa U
HAy4YHOTO MHUPOBO33PEHUS, O BKJIAJI€ POCCUNCKUX U 3apyOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
6uonornu, GyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PeLIeHUs KU3HEHHBIX 3a/1a4;

YMEHHE PAacKPhIBATh COJCpKaHNE OMOIOTHYECKUX TEPMHHOB M IOHATHUH: J)KU3HB, KIICTKA,
opranusM, MeTabou3M (0OMEH BEIIECTB U MTPEBpAIllEHIE YJHEPTUH ), TOMEOCTa3 (CaMOPETyJISIHS ),
YpOBHEBasi ~ OpraHM3alsl  JKMBBIX  CHCTEM, CaMOBOCHPOM3BEIACHHE  (PEIpOIyKLus),
HACJIEICTBEHHOCTh, N3MEHYHUBOCTb, POCT U Pa3BUTHE;

yMEHUE u3jaraTb OWOJIOTUYECKUE TEOpPHM (KJIETOYHAs, XPOMOCOMHas, MyTallMOHHasd,
[EHTpalbHAs J0rMa MOJICKYJsApHOH Owmonorum), 3akonsl (I'. Mengens, T.Moprana, H.
W. BaBuinoBa) u yueHus (0 LIEHTpax MHOr00Opa3us ¥ MPOUCXOXKICHUS KyJIbTypHbIX pacTeHuil H.
W. BaBuiosa), onpeneisTh TpaHULbl UX TPUMEHUMOCTH K KMBBIM CUCTEMAM;

YMCHHUEC BJIAICTh MCTOAAMU HAYUYHOI'O ITO3HAHUA B OMOJIOTHU: H&6HIOJI€HI/IG n OIMHCAHUC
JKHUBBIX CHUCTCEM, IIPOLCCCOB U HBHCHHﬁ, opraHuszanuvss MW TIPOBCACHUC OMOJIOTHYECKOTO
OKCIICPUMCHTA, BBIABHKXCHUC THUIIOTE3bI, BbIABJICHHUEC 3aBUCHMOCTU MCKAY HUCCICAYCMBIMU
BCIIMYHUHAMMU, 00BsICHEHHE IMMOJIYUYCHHBIX PE3YJIbTATOB, HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ,
T€0pI/Iﬁ 1 3aKOHOB, YMCHHEC JI€JIaTb BbIBOJIbI HA OCHOBAHWH ITOJIYUCHHBIX PE3YJIbTATOB;

YMCHHUEC BBIACIATH CYIICCTBECHHBLIC IMPHU3HAKKW BUPYCOB, KJIICTOK MHNPOKAPHUOT U DYKAPHOT,
OJIHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH MPOIECCOB: 0OMEHa BEIIECTB U
MPEBpAICHHS] YHEPTUH B KJIETKE, (OTOCHHTE3a, TUIACTUYECKOTO M DHEPreTHYeCKOro oOMeHa,
XEMOCHHTE3a, MUTO3a, MeW03a, OIIOIOTBOPEHHS, PA3MHOKEHUS, UHANBUAYATHHOTO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

yMEHHE MPUMEHSITh MONyUYeHHbIe 3HAHUA U1 00BSICHEHHS] OMOIOTUYECKUX MPOLIECCOB U
SIBJICHHM, 1711 TPUHSATHUS TPAKTUUECKUX PEIICHUI B TOBCEIHEBHOM KU3HU C LETBI0 00eCTIeYeHUs
0E30MacHOCTH CBOETO 3JI0POBbS U 37I0POBBSl OKPYKAIOIIUX JFOJIEH, COONIOIEHUS HOPM
TPaMOTHOTO TOBEICHHUS B OKPY)KAIOIIEH MPUPOTHON cpeae, TMOHMMaHUE HEeOOXOAUMOCTH
WCIIONIb30BaHUsl JOCTHKECHUI COBPEMEHHON OMONIOTMHM U OMOTEXHOJOTHH JJsl palrOHAIBHOTO
MIPUPOAOTNIOIb30BAHMUS;

YMEHUEC peuiaTb JJICMCHTAPHBIC TCHCTUYCCKHE 3aJadyd Ha MOHO- H JII/IFI/I6pI/I}1HOG
CKpCIIMBAaHUC, CUCIINICHHOC HACJICAOBAHUC, COCTABIIATE CXCMBbI MOHOFI/I6pI/II[HOFO CKpCHInBaHUs
JJIA IIpEACKa3aHuA HACJICAOBaHM ITPU3HAKOB Y OPTaHHU3MOB;



YMEHHE BBINIOIHATH JTA0OPATOPHBIE U MPAKTHYECKUE pabOoThI, cOOM0aaTh MpaBmiIa Mpu
pabote ¢ y4eOHBIM U 1a0opaToOpHbIM 000pPYI0BAHUEM;

YMEHHE KPUTHYECKH OIICHHBATh W HHTEPIPETUPOBATH WHPOPMALUIO OHOJIOTHIECKOTO
COJIep’KaHusl, BKIIIOYAIOLIYIO TICEBIAOHAYUYHbIEe 3HAHUS U3 PA3IMYHBIX HCTOYHUKOB (CpElCTBa
MaccoBOW MH(OpMALNK, HAYYHO-TIOMYJIIPHBIE MaTEPHUAJIbl), ITHUECKUE ACIIEKTHI COBPEMEHHBIX
UCCJIEIOBaHUM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

yMEHHE co37aBaThb COOCTBEHHbIE IHCHMEHHBIE M YCTHbIE COOOIIEHHUs, 00001as
OMOJOTUYECKYI0 WHGPOPMAIUI0 W3 HECKOJBKMX WCTOYHHKOB, TPAMOTHO WCIOJIb30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH.

[IpeamerHsie  pe3ynbTaThl OCBOeHHMsS  yueOHoro mpeamera «buonorus» ¢ 11
KJlacce JTIOJDKHBI OTPaXarh:

c(OpPMUPOBAHHOCTh 3HAHUW O MECTE W POJIM OMOJIOTUM B CUCTEME HAy4YHOrO 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAYyYHOTO MHUPOBO33PEHUS, O BKJIAJIE POCCUUCKHUX U 3apYOCKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Oouonornu, PyHKIIMOHAIBHOW IPaMOTHOCTH YEJIOBEKA [T PELICHHS KU3HEHHBIX 3a/1a4;

YMEHHE PACKpPBIBATh COJICPKaHNE ONOIOTHUECKUX TEPMUHOB U TIOHSTUH: BH/I, TOMTYJISIIHS,
reHo(OHI, SBOJIONHMS, JBIXKYIIME CHUIbl ((DaKkTOpbI) SBOJIIOIUH, MPHCIOCOOJICHHOCTh
OpPTaHW3MOB, BHJ000pa30BaHUE, »JSKOJOTHYECKHE (AKTOPBI, OSKOCHUCTEMa, MPOIYILICHTHI,
KOHCYMEHTBI, PeIyLICHThI, LIEMHU MMUTaHHs, YKOJOTHUYECKas MMpaMua, OMoreoneHo3, onochepa;

yMEHHE Wu3Jaratb Ouosiornyeckue Teopuu (dBosrouMoHHas Teopus Y. JlapBuna,
CHUHTETHYECKasi TEOPUsl HBOJIOLMM), 3aKOHBI M 3aKOHOMEPHOCTH (3apoablieBoro cxoacrsa K.
M. bapa, yepenoBanus IiaBHbIX HamnpasieHui u nytei sBomonuu A. H. CeBepuioa, yueHus o
6uochepe B. . Bepnasackoro), onpenensiTe rpaHULbI UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMCHHUC BJIAJICTb METOJaMH HAYYHOTI'O IMO3HAHHS B OMOJIOTUH: Ha6J'IIOI[eHI/IC n OIMHUCAHUC
JKMBBIX CHCTEM, IPOLHECCOB U ﬂBHeHI/If/'I, opranuzanvss MW IPOBCACHUC OHOJIOrHYECKOI0
SKCIICPUMCHTA, BBIABHKXCHUC THUIIOTE3bI, BbIABJICHUC 3dBUCHUMOCTU MCIKAY HUCCICAYCMbIMU
BCJIIMYHUHAMU, 0OBSICHCHHUE MOJIYUYCHHBIX PE3YJIbTAaTOB, HMCIIOJIB30BAHHBIX HAYYHBIX HOHﬂTHﬁ,
TeopI/Iﬁ 1 3aKOHOB, YMCHHC 1€JIaTh BBIBOJIbI HA OCHOBAHUH ITOJIYUCHHBIX PE3YJIbTATOB;

YMEHHE BBIICTISATH CYIIECTBEHHBIC IPU3HAKU CTPOCHUS OMOIOTHYECKIX O0BEKTOB: BUIOB,
MOMYJIAMKA, TPOAYIIEHTOB, KOHCYMEHTOB, pEIYyIIEHTOB, OHOTEOIEHO30B M OSKOCHUCTEM,
OCOOCHHOCTH  TPOIECCOB:  HACTEACTBEHHON  M3MEHYHMBOCTH, €CTECTBEHHOTO  OTOOpa,
BHJI000pa30BaHus, MPHUCIIOCOOTICHHOCTH OPTaHW3MOB, JICHCTBHS JKOJIOTHUICCKUX (PAKTOPOB Ha
OpTraHU3MBI, TIEPEeHOCA BEIIECTB U MTOTOKA SHEPTUU B IKOCHUCTEMAX, aHTPOTIOTCHHBIX U3MEHEHUN B
DKOCUCTEMAX CBOEH MCCTHOCTH, KpPYTOBOpOTa BCHICCTB U OMOreOXUMUYECKUX IIUKJIOB B
ouocdepe;

YMEHHE TIPUMEHSATh MOJyYCHHBIC 3HAHUS /I OOBICHEHHS] OMOJIOTHYECKUX MPOIECCOB 1
SIBIICHUH, 1711 IPUHATHS MIPAKTUYECKUX PEIICHUI B TTOBCETHEBHOM KU3HHU C IENIbI0 O0eCTIeUeHuUs
0€30MacHOCTH CBOEr0 3JI0POBbS U 37I0POBbSl OKPYXKAIOIIUX JIFOJIEH, COOJIIOJIEHUs HOpPM
rPaMOTHOTO TOBEACHHSI B OKpYXKAloOIIeW NPUPOAHONH Cpele, MOHMMaHWe HeOoOXOTUMOCTU
HCITOJTH30BaAHUS JOCTKEHUM COBPEMEHHOM ononoruu JUTST paIrMoHAIBHOTO
MPUPOJIOTIOIB30BAHMS;



yMEHHE pelaTh dJIeMEHTapHble OMOJOTMYECKHE 3a7aud, COCTaBIISATh CXEMbl MepeHoca
BEILECTB U SHEPTUH B IKOCHCTEMaxX (LIEMU MUTAHUS);

YMEHHE BBIMOIHATH J1a00paTOpHBIC U MpaKTUYeCKue paboThl, COOIIOIATh MpaBWIa TPU
aboTe ¢ yueOHBIM U JIa00paTOPHLIM 000pYAOBaHUEM
o S § 0 eM;

yMEHHE KPUTHYECKH OICHUBATh U HHTEPIPETUPOBATh HMH(GOPMALKIO OHOJIOTHYECKOTO
COJIEp’KaHusl, BKIIIOYAIOILIYIO IICEBJOHAYUYHbIE 3HAHUS W3 Pa3IMYHbIX HCTOYHUKOB (CpEICTBa
MaccoBOM HMH(OpMAalLMK, HAYYHO-TIOMYJISIPHBIE MaTepHallbl), paccMaTpuBaTh TII00aJIbHBIE
HKOJIOTHYECKUE TPOOIEMbI COBPEMEHHOCTH, (DOPMHUPOBATH 110 OTHOIIECHHIO K HUM COOCTBEHHYIO
MO3UIHIO;

YMEHHE CO03/1aBaTh COOCTBEHHBIE IHCHMEHHBIE M YCTHBIE COOOIIEHHs, 00001mas
Ouonormyeckyro HMH(OPMALMIO M3 HECKOJIbKMX HCTOYHHMKOB, TI'PaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HanmeHoBaHMe pa3liesioB U TEM KonmyectBo yacos OnekrpoHHbIe (IU(POBBIC) 00pa3oBaTEIbHBIE
n/n IPOrpamMMBbI pecypcsl
Bcero| Konrtposbnsle | IIpaktuueckue
paboThI paboThl
1 Bbuonorus kak Hayka 2 0.5 https://m.edsoo.ru/IBLQH548U
2 JKuBbIC CHCTEMBI M KX OpraHUu3alus 1 https://m.edso0.ru/5T7SVKFTX
3 XHUMHUYECKUI COCTaB M CTPOCHUE KICTKU 8 1 https://m.edsoo.ru/YTLWW9JEO
4 JKusHenesaTenbHOCTh KIETKU 6 https://m.edsoo.ru/MEETZ2D71
5 Pa3MHOXEHHE U HHIUBUIYaIbHOE 5 1 https://m.edsoo.ru/GF6W1A7C9
pa3BUTHE OPraHU3MOB
6 HacieacTBeHHOCTh U U3MEHUYUBOCTD 8 15 https://m.edsoo.ru/ONPNXJ7X6
OpPTraHU3MOB
7 Cenexiust opraan3mMoB. OCHOBBI 3 https://m.edsoo.ru/2EY34NEHR
OMOTEXHOJIOTHH
8 PesepBHOE Bpems 1 https://m.edsoo.ru/FDB0O8R36J
OBUIEE KOJIMYECTBO YACOB I10 34 0 4
IMTPOI'PAMME
11 KJIACC
Ne HauMeHoBaHUe pa3/iesioB U TEM KosmyecTBO yacoB JdseKTpoHHbIE (I1MPpOoBbIe) 06pa3oBaTebHbIE
n/n nporpamMmMbl pecypchl
Bcero| KonTtpoJsibHblie | [IpakTuyeckue
paboThl paboThl
JBOJIIOLJMOHHAA 6M0J0TrUA 9 1 https://m.edsoo.ru/7F6R17ZROH
Bo3HUKHOBeHHE ¥ pa3BUTHE KU3HHU HA 9 0.5 https://m.edsoo.ru/OFLS81YB5
3emie
3 OpraHu3Mbl U OKpyKawlLias cpeja 5 1 https://m.edsoo.ru/XNFOD96AA



https://m.edsoo.ru/IBLQH548U
https://m.edsoo.ru/5T7SVKFTX
https://m.edsoo.ru/YTLWW9JEO
https://m.edsoo.ru/MEETZ2D71
https://m.edsoo.ru/GF6W1A7C9
https://m.edsoo.ru/ONPNXJ7X6
https://m.edsoo.ru/2EY34NEHR
https://m.edsoo.ru/FDB08R36J
https://m.edsoo.ru/7F6R1ZROH
https://m.edsoo.ru/OFLS81YB5
https://m.edsoo.ru/XNF0D96AA

Ne HaumeHoBaHuUe pa3/iesioB U TeM KosinuecTBo yacoB JeKTpoHHbIe (IMPPOBbIe) 06pA30BaATEbHbIE
n/n pOrpaMMbl pecypchl
Bcero| KontposibHble | [IpakTudyeckue
paboThI paboThI

4 Coob11ecTBa 1 3KOJIOTHYECKHE CUCTEMBI| 9 https://m.edsoo.ru/WXWAVS56F
5 Pe3epBHOe BpeMms 2 https://m.edsoo.ru/T3R3FWNQN
OBILIEE KOJIMYECTBO YACOB I10 34 0 2.5
[TPOTPAMME



https://m.edsoo.ru/WXWAVS56F
https://m.edsoo.ru/T3R3FWNQN

IPOBEPSAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHHMSI OCHOBHOM OBPA30OBATEJIBHOM

IIPOI'PAMMBI
10 KJIACC
Kon

NPOBePsIEMOro
pe3yJabTarta

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTe/ibHOI MPOrpaMMbI CpeIHero o01ero 00pa3oBaHus

CchopMHUpOBaHHOCTH 3HAHWH O MECT€ W pOJM OWOJNOTHMH B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HAYK, B (JOPMHUPOBAHUH COBPEMECHHON E€CTECTBEHHO-HAYYHON KApTHHBI MHUPa
Y HAyYHOTO MHPOBO33PEHMS; O BKJIAlleé POCCHUUCKMX M 3apyOEKHBIX YUEHBIX-OHMOJIOTOB B
pa3BuUTHE OMOJIOTHH; QYHKIIMOHAIBHOW IPaMOTHOCTH YeJIOBEKa JJIsl pelIeHHs] )KU3HEHHBIX 33124

YMeHHne pacKphiBaTh COAEp)KaHWE OHOJOTHMYECKUX TEPMHUHOB M TOHATHUN: KHU3Hb, KIETKA,
opranusM; MeTa0onu3M (0OMEH BeleCTB W  MpeBpallleHHe DJHEPruu), TIOMEeoCcTa3
(camoperymisnusi), ypOBHEBas OpraHM3alWs JKUBBIX CHCTEM, CaMOBOCIIPOHM3BEICHIHE
(penpoayKITusl), HACIEACTBEHHOCTh, H3MEHUHBOCTD, POCT H PAa3BHUTHE

VYMeHue u3narath OHOJIOTHYECKHE Teopuu (KJIETOYHAsI, XPOMOCOMHAsl, MyTallMOHHAs ), 3aKOHBI
(I'. Mengens, T. Moprana, H.1. BaBwioBa) u ydeHus (0 IeHTpaXx MHOrooOpasus W Ipo-
MCXOXKJICHUS KyJIbTYpHbIX pactenuii H.V. BaBuiioBa), onpenensite rpaHHIlbl UX MPUMEHHMOCTH
K )KHBBIM CHCTEMaM

YMeHue BIajeTh METOJaMH HAyYHOTO IMO3HAHKS B OWOJIOTUH (HAOIOJCHHE U OTIHCAHUE JKUBBIX
CHUCTEM, IMPOLIECCOB M SIBJICHUH; OpraHU3alysi U MpOBEIeHUE OMOIOIMYECKOro SKCIIEPHUMEHTA,
BBIIBIDKEHIE TUTIOTE3bI; BHIABIECHNE 3aBUCUMOCTH MEXKIY HUCCIEAYEMBbIMU BETMUNHAMH, 00BSC-
HEHHUE MONYyYEHHBIX DPE3yJIbTATOB, MCIOJB30BAHHBIX HAYYHBIX TMOHATHH, TEOPHH M 3aKOHOB,;
YMEHUE JIeJaTh BBIBOJIbI HA OCHOBAHUH TOJYYCHHBIX PE3YJIHTATOR)

YMeHHue BBIACTATh CYIIECTBEHHBIE TNPU3HAKKM BHUPYCOB, KIETOK MPOKAPUOT M DYKAPHOT,
OHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPTaHH3MOB; OCOOCHHOCTH IIPOIIECCOB OOMEHA BEIIECTB U
MIpPEeBpamICHUS DHEPIHH B KJIETKE, (POTOCHHTE3a, IUIACTHISCKOTO M DHEPreTHYECKOro oOMeHa,
XEMOCHHTE3a, MUT03a, MeH03a, OIIOAOTBOPEHHS, PAa3MHOKEHHS, HHINBUIYaIbHOTO Pa3BUTHS
opranu3Ma (OHTOTEHE3)

YMeHHEe TIPUMEHATh TONYyYeHHBIC 3HAHWS IS OOBSCHEHUS OHONOTHYECKUX IIPOLECCOB H
SIBIIGHUH, JUISl IPUHATHUS MPAKTUUECKUX PEIICHUH B MOBCETHEBHOW YKHU3HH B LIENIAX 00€CTICYCHUS
0€30MacHOCTH CBOETO 37I0POBbsI M 3JI0POBbS OKPYKAIOUIHMX JIOJIeH, COOMOACHUS HOPM TPaMoT-
HOTO TIOBEJCHUS B OKpYXawIleld TNPUPOJHON cpele; MOHUMaHHE HEoO0XOAUMOCTH
WCTIONB30BaHMS JTOCTHKEHUI COBPEMEHHOW OHMOJIOTMU W OMOTEXHOJNIOTUH JUIS PAallMOHATIBHOTO
MIPUPOOTIOJIb30BAHUS

VYMmenune pemaTth 3JICMCHTAPHBIC 'CHETHYCCKUE 3aJa9 Ha MOHO- U I[I/IFI/I6pI/I,Z[HOC CKpCIIMBaHUEC,
CIOCIINICHHOC HAaCJICOOBAHUC, COCTaBIIATH CXCMbI MOHOFI/I6pI/IZ[HOFO CKp€IIMBaHUuA  JIA
IPEACKa3aHusA HACJICJOBAHN IPU3HAKOB Y OPraHU3MOB

YMeH#ue BBIMOIHATH J1JA0OPATOPHBIE U MPAKTHYECKUE PaOOTHI, COOMIOIATH [TPpaBHiIa IPH paboTe ¢
y4eOHBIM U J1Ta00PATOPHBIM 000PYI0BAHUEM

YMeHHE KPUTHYECKH OIECHUBATh M WHTEPIPETUPOBATH WH(POPMAINIO OHOJIOTHIECKOTO
COJIEpXKaHMs, BKIIOYAIOUIYIO0 IICEBJIOHAyYHble 3HAHMA M3 pa3IMyHbBIX HCTOYHHKOB (CMU,
HAyYHO-TIOMYJISIPHBIE MAaTepHaJIbl); 3TUYECKHE AacCleKThl COBPEMEHHBIX HCCIENIOBAaHUA B
OHMOJIOTHH, METUITMHE, OMOTEXHOJIOTHH

10

YMeHune co3aBaTth COOCTBCHHBIE MUCHMEHHBIE M YCTHBIE COOOIIEHMS, 0000111ast OMOIOTHYECKYIO
I/IH(I)OpMa[H/I}O N3 HECKOJIbKUX HWCTOYHHUKOB, I'PaMOTHO HCIOJIb30BAaTh MMOHATHWHBINA armapar
OuosIoruu

11 KJIACC




MPOBEPSIEMOT0
pe3yJbTarTa

Kon

IIpoBepsiemble nmpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTe/ibHOI MPOrpaMMbI CpeIHero o01ero 00pa3oBaHus

CchopMHUpOBaHHOCT 3HAHWM O MECTe W pOJH OHOJIOTHM B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HAyK, B (DOPMHUPOBAHHM COBPEMEHHON €CTECTBEHHO-HAYYHOH KapTHHBI MUpPa U
Hay4YHOTO MHUPOBO33PEHHUS; O BKJIa/le POCCHUMCKHUX U 3apyOekKHBIX YUEHBIX-OUOIOTOB B pa3BUTHE
6uosoruy; GyHKIMOHAILHONW IPAaMOTHOCTH YeJIOBEKa JIJIsl pelIeHUs] )KU3HEHHBIX 3a]1a4

YMeHHne pacKpeiBaTh CoAepKaHWe OWONOTHYECKUX TEPMUHOB W TOHSATHM: BUA, MOIYJISLUS,
TCHO(OHI, DSBOJIIOIMS, MABIXKYIIHE CHIBl ((pakTopsl) SBOIIOIMH, MPUCITOCOOIEHHOCTD
OpTaHM3MOB, BHI000pa30BaHKe, YKOJIOTHUECKHE (PaKTOPBI, SKOCHCTEMA, MPOMYICHTHI, KOHCY-
MEHTBI, PEAYIICHTHI, IIEN¥ MUTAHMS, YKOJOTHYECKas MMpaMuia, OnoreoneHos, onochepa

YMeHune nznarate OHoJIorniIeckue Teopuu (3Bomonnonnas Teopus U. [lapBuHa, cuHTETHYCCKAS
TEOpHUs DBOJIIONMH), 3aKOHBI W 3aKOHOMEpPHOCTH (3aponblimeBoro cxonuctBa K.M. bapa,
Yyepe0BaHus TJIaBHBIX HampaBiieHui u mytei sBomonuu A.H. CeBeprioBa, yaenus o 6uocdepe
B.1. BepHazackoro), onpeaesnsiTh IPaHUIBI UX TPUMEHUMOCTH K JKUBBIM CHCTEMaM

VmMmenne BJIaACTh METOJaMU HAYYHOI'O IIO3HAHUA B OuosIoruu (Ha6JI}O,Z[€HI/I€ 1 OIIMCAaHUEC KHUBBIX
CHUCTEM, IIPOLECCOB U SIBHGHI/IfIQ Oopranu3anus U MpoBEACHUC OHOJIOrHYECKOTO 9KCIICPpUMCHTA,
BBIABM)KCHHUEC THUIIOTE3bI; BBIABICHHUC 3aBUCUMOCTH MEXKAY HUCCICAYCMbIMHU BCIMYUHAMU,
00BSICHCHHUE TOJIYUYCHHBIX PE3YJIbTATOB, UCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, Teopnﬁ 1 3aKOHOB;
YMEHUE A€J1aTh BbIBOABI HA OCHOBAHWH ITOJTYYCHHBIX peSyJ'II)TaTOB)

YMeHHe BBIICIATh CYIICCTBEHHBIC MPU3HAKH CTPOCHHS OWOJOTMYECKUX OOBEKTOB: BHIOB,
MOMYJISIIMKA, MPOMYLNCHTOB, KOHCYMCHTOB, pEIyIEHTOB, OHOTCOIICHO30B M JKOCHCTEM;
OCOOCHHOCTH  TIPOLIECCOB  HACJIEACTBEHHOW  M3MEHYMBOCTH, ECTECTBEHHOrO  0TOOpA,
BHJI000pa30BaHUs, MPUCIIOCOOICHHOCTH OPTaHU3MOB, JCHCTBHS 3KOJOTHMUYECKUX (AaKTOPOB Ha
OpraHu3MBbl, IEPEHOCA BEIIECTB U MOTOKA SHEPIUH B SKOCHCTEMAX, aHTPOIIOI€HHBIX U3MEHEHUIN
B OKOCHCTEMax CBOEW MECTHOCTH, KPYrOBOPOTa BEIIECTB M OHMOr€OXMMHYECKUX LHKIOB B
ouochepe

YMeHre NPUMEHATh TOJY4YCHHbIE 3HAHUA i OOBSCHEHUS OHOJIOTMYECKHX IMPOIECCOB M
SIBIIGHUH, JUIs IPUHATHS PAKTUUECKUX PEIISHUH B MOBCETHEBHOW KU3HH B LIENAX 00ecTieUeHHs
0€30MacHOCTH CBOETO 3J0POBBS U 3/0POBBS OKPYXKAIOIIUX JIIOJCH, COONOJeHUS HOPM
IrPaMOTHOTO TIOBEJEHUSI B OKpYXKalolled NPUPOJHON cpejie; MOHMMaHWE HEOOXOIUMOCTH
HCTIOJIE30BAHUS TOCTIKCHU COBPEMEHHOM Ononornu LTSt pannoHaIEHOTO
MPHUPOIOTIONIE30BAHUS

YMeHue pemaTh dJIeMeHTapHbBIe OHOIOTHYECKHE 3a0a4ul, COCTABISTh CXEMBI IIEPEHOCA BEIIECTB
1 SHEPTHHU B DKOCHCTEMaX (LT TUTAHIIS)

YMeH#ue BIMOIHATH J1JA0OPATOPHBIE U MPAKTHYECKUE pabOThI, COOMIOIATH MPaBIia pu padboTe ¢
y4eOHBIM ¥ J1a00PATOPHBIM 000PYI0BAHUEM

YMeHHE KPUTHYECKH OICHUBATh U WHTEPIPETUPOBATH WHQPOPMAIHIO OHOJIOTHIECKOTO
COJIEpXKaHMs, BKIIOYAIOLIYIO0 IICEBIOHAyUYHble 3HaHMA M3 pa3lIU4YHbIX HCTOUYHUKOB (CMU,
HAy4YHO-TIOMYJISIPHBIE MAaTepHalibl); paccMaTpUBaTh TJIOOANBHBIE 3KOJOTMYECKHE MpOOIeMbl
COBPEMEHHOCTH, hOPMHUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO TMO3UITUIO
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YMeHue co3aBaTth COOCTBEHHBIC TUCHMEHHBIE M YCTHBIE COOOIIEHHS, 0000111ast OHOIOTHUECKYIO
I/IH(I)OpMaHI/II'O N3 HECKOJIbKUX HWCTOYHUKOB, I'PaMOTHO HCIOJIb30BATh MOHATHUHBINA armapar
OuosIorun

MHNPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEeMEHT COACPKAHUS

buonorus kak HayKa




Kon

11

IIpoBepsieMblii 3JIEMEHT COEePKAHUS

Buonorus — Hayka o xuBoi npupoze. Ponb OGuonoruu B GOpMUPOBAHUH COBPEMEHHON HayYHOW KapTHUHBI
Mupa. CucteMa OHOJTOTHIECKUX HAYK

1.2

MeTopl MO3HAHUSI KUBOW MPHUPOJILI (HAOIOIEHHE, SKCIIEPUMEHT, ONMCaHKEe, H3MEPEHHE, KITaCCUPUKAITHS,
MOJICJINPOBAHKE, CTATUCTHYECKass 00paboTKa JTaHHBIX)

JKuBbIe cCHCTEMBI M X opraHusanusd

2.1

JKusbie cucrembl (6MOCHCTEMBI) Kak IpeAMeT u3ydeHus ouosorun. CBoWCTBa OMOCUCTEM U UX pa3HOOOpas3ue

2.2

YpoBHM  OpraHuM3zalid  OMOCHCTEM: MOJIEKYJISIPHO-TEHEeTHYECKUH, KJIETOYHBIH, OpraHW3MEHHBIH,
MOMYJISILIMOHHO-BHUJIOBOM, 9KOCUCTEMHBIN, OnochepHbIit

XUMHYECKUH COCTaB U CTPOCHUEC KJICTKH

3.1

XUMHYECKHA COCTaB KIETKH. XHUMHUYECKHE OJJIEMEHTBHI: MaKpPOAJIEMEHTBHI, MHUKpOdJeMeHTh. Boma u
MHUHEpaJbHbIE BelecTBa. OYHKIIMU BOJIBI 1 MUHEPAIBHBIX BEIIECTB B KiIeTKe. [lomaepkanne 0CMOTHYECKOTO
OajaHca

3.2

benxu. CoctaB u cTpoeHHe OeIKoB. AMHHOKHCIOTB — MOHOMEphI OenkoB. HezaMeHUMbIe U 3aMEHUMBIE
aMMHOKHCIOTBI. AMMHOKHUCIOTHBIH COCTaB. YPOBHU CTPYKTYpbl O€IKoBOHl Monekyibl (TepBHUYHAS,
BTOpHYHAsA, TPETUYHAs M YETBEPTUYHAs CTPYKTypa). XHUMHUYECKHE CBoOilcTBa OenkoB. buomormdeckue
(yHKIUH OETIKOB.

@epMeHTHl — Oumosjorndeckue karamuszaTopbl. CTpoeHHe (epMEHTa: aKTUBHBIA LEHTp, cyOcTpaTHas
cneuuguuHocTh. Kodepmentsl. Butamunbl. Otnudus ¢pepMeHTOB OT HEOPTaHMUYECKUX KaTaJIn3aTOPOB

3.3

YrneBonbl: MOHOcaxapuabl (TJIOK03a, pubo3a W Ne30KCHUprO03a), Aucaxapuibl (caxaposa, JIaKTo3a) H
noJMcaxapuabl (Kpaxmal, TIIMKOTeH, [eJUTo03a). bronornyeckue pyHKINH yTrieBOIOB.

Jlunuael:  TpUraMLEpuasl,  crepounabl, Qochomunuasl. [uapodunbHO-TUAPOYOOHBIE  CBOWCTBA.
Buonornueckue dyHxmu aunugoB. CpaBHEHUE YITIEBOIOB, OSIKOB M JTUMHI0B KaK MICTOYHUKOB SHEPTHH

3.4

Hyxneunossle kucnotel: JJTHK u PHK. HyxieoTuasl — MOHOMEpHI HYKJICHHOBBIX KuCIOT. CTpoeHHe M
¢byaxm JJTHK. Ctpoenue u dynkimu PHK. AT®: crpoenue u hyHKIMM

3.5

HI/ITOHOFI/IH — HayKa O KJICTKC. Knerounas TCOPUsL. MCTOI[I)I N3Yy4YCHUS KIICTOK

3.6

Krnerka kak memoctHas >kuBas cucteMa. OOIIue TNpH3HAKK KJIETOK: 3aMKHYyTas HapyKHas MeMOpaHa,
mosiekysel JIHK kak reHeTryeckuil anmnapar, cuctemMa CHHTe3a Oerka

3.7

THIBI KJIETOK: SyKapHOTHYECKas U MpokapruoTudeckas. OCOOEHHOCTH CTPOCHUS IIPOKAPUOTHUCCKOM KIIETKH.
Krnerounas crtenka Oaktepuii. CTpoeHHE dYKapHOTHYECKOH KieTKH. OCHOBHBIE OTJIWYUS PaCTUTEIHHOMH,
XKMBOTHOM U IrPUOHON KIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYpHI KIETOK — KJIETOYHAs CTEHKa, TIIMKOKANWKC, WX (yHkuuu. [lna3zmatnueckas
MeMOpaHa, e€ cBoiicTBa U QyHKuuH. l{uTomnasma u e€ opranounapl. OHOMEMOpaHHbIE OPraHOWABI KIETKH:
snpomnasmaruueckas cers (JIIC), ammapar ['onbmku, nuzocomsl. IlomyaBTOHOMHbBIE OpPraHOMIBI KIIETKH:
MUTOXOHIIPUH, IUIACTUABL [IpomcxoskneHne MUTOXOHApWH ¥ IwiacTua. Buabl miactua. HememOpanHbIe
OPTaHOWABI KJICTKH: PUOOCOMBI, KICTOUHBIN IEHTP, PECHUUYKH, KIyTUKH. DYHKIMHA OpPTaHOWIOB KIETKH.
BxroueHus

3.9

SAnpo — perymaTopHelid HeHTp KieTkd. CTpoeHHe siapa: saepHas 000J0YKa, KaphoIDIa3Ma, XPOMATHH,
SIIPBIIIKO. XPOMOCOMBI

3.10

TpaHCnOpT BELIECTB B KIIETKE

}KI/ISHeHeHTeHbHOCTB KIICTKH

4.1

OOMeH BemecTB, Wi MeTabonu3M. AcCUMHIAIUS  (TUTACTUYECKUH OOMEH) H  JAMCCHUMUWIISIIHS
(oHepreTnueckuii 0OMEH) — JIBE CTOPOHBI €IUHOTO Mpollecca MeTabonu3ma. Turbl oOMEHa BEIIECTB:
aBTOTPO(HBIN u reTepoTPOdHEI.
Pons pepMeHTOB B 0OMEHE BEIIECTB M IPEBPALICHUH YHEPTUH B KIETKE

4.2

@otocunTe3. CBetoBass W TemHOBas a3l (QoTocuHTe3a. Peaknmmu  ¢orocunTesa. DPPEeKTHBHOCTD
¢dortocunTesa. 3HaueHne (OTOCHHTE3a IS KM3HM Ha 3emuie. BimsHue ycnoBuil cpenbl Ha (OTOCHHTE3 U
CII0COOBI MTOBBIIIEHHS €T0 MPOTYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHH.

XeMOCHHTE3. XeMOCHHTE3UPYIONIHNE OakTeprn. 3HAUCHUE XEMOCHHTE3a JIJIs )KU3HU Ha 3emie




Kon
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OHepreTnuecknii 0OMeH B KJETKe. PaclieruieHue BemecTB, BBIACICHHE M aKKyMYJIHPOBAaHHE SHEPTUH B
KIIETKE. DTallbl PHepreTuIeckoro ooMeHa. ['ukonms. bpoxenue u ero Buabl. KucinopomaHoe okucieHue, nin
KJIETOYHOE JIbIxaHue. D (EKTHBHOCTH YHEPreTHUECKOro 0OMeHa

4.4

Peakiuu MatpuuHoro cuHre3a. I'enerndeckas uHpopmamusa u JHK. Peanmusaums reHetuueckoit
nHdopmaly B KieTke. ['eHeTHdeckuii Ko M ero cBoicrtBa. TpaHCcKpumius — MaTpuuHblid cuHTe3 PHK.
TpaHcsius — 6uocunTes 6enka. KogupoBanue aMuHOKHCIOT. Ponb pubocoM B GuocHHTE3e Oenka

4.5

Hexnerounslie ¢opmsl xxu3HU — BUpYCHL. McTopus oTkpeiTust BupycoB (.M. MBanoBckuit). OcoGeHHOCTH
CTPOEHMS U JKU3HENESITENbHOCTH BUpPYcoB. bakrepuodaru. bonesHu pacTeHHii, *UBOTHBIX U 4YeJOBEKa,
BBI3bIBacMbIe BUpycaMu. Bupyc ummyHoaeduinTa yenoseka (BMY) — Bo3oyaurens CIIN 1a. [Tpodunaktuka
pacnpocTpaHeHUs] BUPYCHBIX 3a001eBaHMI

PasmHOXeHue U WHAWBUAYAJIBbHOC PAa3BUTUC OPIraHU3MOB

51

Knerounslii nMKI, MMM KU3HEHHBIM IUKI KieTkd. MHTepdasza u Muto3. IIponecchl, mpoTekarolmue B
unTepdaze. Perunkanus — peakuust matpuunoro cuaresa JJHK. CtpoeHue xpomocoM. XpoMOCOMHBIH Ha00p
— KapuOTHUIl. /IUIIOUIHBIN U ranaouaHbIH XPOMOCOMHBIE HA0OPHL. XpoMaTH bl L{UTONOrNYecKue OCHOBBI
Pa3MHOKEHUs ¥ UHIUBUIYAJIBHOTO Pa3BUTHSI OPraHU3MOB.

Henenue knetkn — muTo3. Ctamuum murtosza. IIporecchl, MPOUCXOAAIINE Ha pa3HbIX CTaAUAX MHUTO3A.
Buomornueckuii cMBICT MUTO3a

52

(DOpMI)I Pa3sMHOXKCHUA OPIraHU3MOB! Oecronoe U mojoBoe. Buasl 6ecronoro Pa3sMHOXCHHUA: JCJICHUE HAZIBOC,
IMOYKOBAHHUE OJHO- U MHOT'OKJICTOYHBIX, cnop006pa303aHI/Ie, BEIr€TaTUBHOC PAa3sMHOXKCHHUC. I/ICKyCCTBeHHoe
KIIOHHUPOBAHUEC OPTraHU3MOB, €TI0 3HAYCHHUE NJI1 CCIICKITNU

53

[MonoBoe pasMHOXKEHHUE, €0 OTIAUYHS OT OECIIOIIOrO.

Meiio3. Ctanuu Meiio3a. [Ipoueccel, mpoucxoasiye Ha cTanusax Meiiosa. [loenenue xpoMmocoM B Meiiose.
Kpoccunrosep. buonorndeckuii CMbICT 1 3HAaUCHHE MEH03a

54

'ameTorenes — mpomecc 0Opa3oBaHMs MOJOBBIX KIETOK y XKHBOTHBIX. [10JIOBEIE KeJe3bl: CEMEHHHKH U
ssmgarKd. OOpa3oBaHUe U Pa3BUTHE ITOJOBHIX KJIETOK — raMeT (CIIepMaTo30u I, SUIIEKIIETKa) — CIIePMAaTOreHe3
u oorere3. OcOOCHHOCTH CTPOCHUS SIUIEKIIETOK B criepMaTo3onaoB. OmionoTBopenue. Ilaprenorenes

55

WupuBunyansHoe  pa3BuTHE  (OHTOreHe3). OMOpHOHAIBHOE  pa3BUTHE  (AMOpHOTEHe3).  DTallbl
SMOPHOHANIBHOTO PAa3BUTHS Yy IMO3BOHOYHBIX JKHBOTHBIX: JApOOJICHHWE, TacTPYILILUS, OpPTraHOTEHES.
[MocTaMOproHampHOE pa3BUTHE. THITEI TOCTAMOPHOHATIBHOTO PAa3BUTHS: MPSIMOE, HENPsAMOe (JITIMHOTHOE).
BrmstHne cpenpl Ha pa3BUTHE OPTaHU3MOB; (DAKTOPEI, CIOCOOHBIE BBI3EIBATH BPOXKAEHHEIC YPOICTBA.

PocT u pa3Burue pacteHuid. OHTOreHe3 IIBETKOBOTO PACTEHUs: CTPOCHUE CEMEHH, CTaIMU Pa3BUTHUS

HacnenctBeHHOCTh 1 HK3MEHYHUBOCTh Oprannu3smMoB

6.1

IIpeamer u 3amaum reHeTHku. VicTopus pa3sBUTHS TeHETHUKH. Bkiax poccuiickux U 3apyOeKHBIX yUEHBIX B
pa3BUTHE TEHETHKH. MeTonbl TeHEeTHKH (THOPHIONIOTHYECKHH, ITMTOT€HETHYECKHH, MOJEKyIIIpHO-
reHeTuyeckuil). OCHOBHbIE '€HETHUYECKHE HOHATUA. ['eHeTHuecKkas CUMBOJIMKA, MCIONb3yeMas B CXEMax
CKpeIIMBaHUU

6.2

3aKkOHOMEPHOCTH  HACIEeNOBaHUS  IPH3HAKOB, ycTaHoBieHHble [. MenmeneM. MoHornOpugHOe
CKpeIrBaHue. 3aKOH eIMHO00pa3ws THOPHIOB IEPBOTO IMOKOJEHUS. IIpaBHilo HJOMHHUpPOBaHUS. 3aKOH
paciueruienus npu3HakoB. ['unoresa yuctoTsl ramer. [logHoe 1 HENMOJTHOE TOMUHUPOBAHUE.

JAurnbpuaHoe ckpemmBaHue. 3aKOH HE3aBHCHMOTO HACIIE0BAaHMS NMPHU3HAKOB. [{nToreHeTnyeckne OCHOBEI
JUTHOPUIHOTO CKpELIMBaHMsA. AHANIM3UpPYIOLIEe CKpelMBaHue. lIcnonb3oBaHME —aHAIM3UPYHOILETO
CKPEIIMBAHMS ISl OIPEICICHHS TeHOTHUIIA OCOOH

6.3

CueruieHHOEe  HacleJoBaHWE Tpu3HaKkoB. Pabora T.MopraHa mo CIEIUICHHOMY  HAaCJIeOBaHUIO
reHoB. Hapymenue cuerieHMs TEHOB B pe3yibTaTe KPOCCHHTOBEpa. XPOMOCOMHAs — TEOpHS
HACJICJICTBEHHOCTHU. | eHeTH4YeCcKre KapThl.

I'eneTtnka nona. XpoMocoMHOE ONpe/IeNeHHe Moia. AyTOCOMBI U TOJIOBBIE XPOMOCOMBI. ['OMOoramMeTHele U
TeTCPOraMEeTHLIC OpraHnu3Mbl. HaCHe}IOBaHI/Ie IIPU3HAKOB, CLCIIJICHHBIX C I1OJIOM
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N3meHunBocTh. BHIbl W3MEHUMBOCTH: HEHACNICJACTBCHHAss | HaclieJcTBeHHas. Pomb  cpembl B
HEHACIICJICTBEHHOW M3MEHUMBOCTH. XapaKTePUCTHKA MOAM(PHUKAIIMOHHOW M3MEHYMBOCTH. BapwalmoHHBIH
pAa U BapuanmoHHas kpuBas. Hopma peakuuu npusHaka. KommuecTBeHHbIE U KaueCTBEHHBIE IPU3HAKU U UX
HopMa peaknuu. CBoHicTBa MOTM(DUKAITMOHHON H3MEHYMBOCTH

6.5

HacnencTBeHnHast, MM reHOTHITNYECKAst, K3MEHUYNBOCTh. KoMOMHATHBHAS H3MEHYNBOCTE. Melio3 U IoIoBOi
MpoIleCC — OCHOBa KOMOMHATHBHOW W3MCHYMBOCTH. MyTallMOHHAs W3MEHYUBOCTh. Kiraccudukarust
MYyTaIlHii: TeHHBIE XpPOMOCOMHEIE, TeHOMHBIE. YacToTa u mpuanHbl MyTanuii. MyTtareHHbie (akTopbl. 3aKOH
TOMOJIOTHYECKUX PSIZIOB B HacneacTBeHHON n3MenunBoctr H.M. BaBuiosa

6.6

lenetnka uwenmoBeka. Kapmotum dvenoBeka. OCHOBHBIE METONbI TEHETHKHM 4YEJIOBEKA: T€HEATOTHYECKHH,
OJIM3HEIOBBIN, [UTOTCHETHYECKHA, OMOXMMHUYECKHHA, MOJIEKYyJIsApHO-TeHeTHYeckuii. CoBpeMeHHOe
OTpeJieJICHHe TeHOTHUIIA: TTOJTHOTCHOMHOE CEKBEHHPOBAaHWE, TCHOTHITMPOBAHUE, B TOM YHCIIE C TIOMOIIBIO
[1I1P-ananu3a. HacnencTBeHHble 3a00jieBaHUs 4YeIOBEKAa: I€HHbIC 00Je3HM, OOJIE3HH C HACJICACTBECHHOM
MIPeIPacIoIoKEHHOCThI0, XPOMOCOMHBIE Oosie3Hd. ComMaThyeckue U reHepaTHBHbIE MyTalu. [IpUHLIUIIEL
30pOBOrO 00pasa >KW3HU, JUArHOCTUKH, MPO(MUIAKTHKHM U JICYEHUS TeHeTHdeckux OoinesHeil. Menuko-
TeHETUYECKOe KOHCYJIbTHPOBAaHUE. 3HAYEHHE MEIWIMHCKONW TeHETUKH B MPEJOTBPAILCHUH W JICUCHUH
FEHETHYECKUX 3a00JIeBaHUI YCIIOBEKA

Cenexyst opraan3mMoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Ceneknns Kak HayKa U IPpoIecc. 3apoxkIeHNuEe ceNeKnn u joMmectukanus. Yuenue H.M. Basumosa o menTpax
MIPOUCXOXKIEHHUS U MHOTO00pa3us KyJlbTypHBIX pacTeHuil. LIeHTpbl MPOUCX 0K IEHUS TOMAITHUX )KUBOTHBIX.
CopT, mopoza, mramm

7.2

CoBpeMeHHBIE METOMABl CEJICKIMH. MaccoBbli M HHAMBHUAYalbHBIN OTOOPHI B CEJEKIMU pAcTeHUH U
KUBOTHBIX. OIlEHKa 3KcTephepa. bIM3KOPOACTBEHHOE CKpeIlMBaHME — HMHOpUIUHT. Yucras JUHMS.
CkpeuBanue 4MCTHIX JuHMHA. ['ereposuc, wimu rubpuaHas cuwia. HepoAacTBeHHOE CKpelIuMBaHUE —
aytOpunuar. OtpanéHHas THOpuam3amms W e€ ycmexu. VICKyCCTBEHHBI MyTareHe3 M IIOIy4eHHe
HOJIUIIIOUIO0B. JIOCTUKEHHS CENEKIMU PACTEHHH, )KUBOTHBIX M MUKPOOPIraHU3MOB

7.3

BuoTtexHoMOTHS Kak OTpacib MPOU3BOJCTBA. | eHHAs MHKeHepHus. JTanbl co3aanus pekomOuHanTHor JIHK
U TpaHCreHHbIX oOpraHu3MoB. Kierounas wumxkeHepus. Kietounele KyiabTypbl. MHKpPOKIOHAJIBHOE
pa3MHOkeHHe pacteHuil. KioHupoBaHHE BBICOKOIIPOAYKTUBHBIX CEIbCKOXO3AWCTBEHHBIX OPraHU3MOB.
JKosormueckue 1 yrTudeckne npodaeMbl. MO — rereTrdeckn MOAN(UITMPOBAHHBIC OPTaHU3MBI

11 KJIACC
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DBOIIONMOHHAS OHOIOTHS

11

DBOJIOIIMOHHAS TEOPHSI U €€ MEeCTO B OMOJIOTHH.

CBuzerenscTBa  IBONIONMH.  [lal€OHTONOTMYECKHE:  IMOCIEAOBATEIBHOCTh  MOSBJICHUS  BHIOB B
MaICOHTOJIOTUYECKOM JICTOIHCH, nepexo/iHbie hopMbl. bruoreorpaduueckue: cXoACcTBO U paznuyue hayH u
(bJop MaTepukoB M OCTPOBOB. DMOPHOJIOTHYECKHE: CXOJACTBA M pa3iuyus 3MOPUOHOB pa3HBIX BUJIOB
ITO3BOHOYHBIX. CpaBHI/ITeJ'II:HO-aHaTOMI/I‘IeCKI/Ie: TOMOJIOTUYHBIC, aHAJIOTUYHBIC, PYAUMCEHTAPHBIC OPIraHbI,
aTaBU3MBL. MOIEKYSIPHO-OMOXMMHUYECKUE: CXOICTBO MEXAHW3MOB HACICICTBEHHOCTH U OCHOBHBIX
META0OIHIECKUX MYTEeH Y BCEX OPTaHU3MOB

12

OpomononHas Tteopuss Y. JlapBuna. IIpennocbuiky BO3HUKHOBEHHMS JapBUHU3MA. JIBHXKYIIUE CHIIbI
9BOJIOLIMHU BUO0B 110 JlapBUHY (M30BITOUYHOE Pa3MHOXKEHHE IIPH OTPAHUUEHHOCTHU PECYPCOB, HEONIPEACIEHHAsI
M3MEHYNBOCTB, OOpH0a 3a CYIIECTBOBAHNE, ECTECTBEHHBIH 0TOOD)

13

Cunretnueckas Teopus 3ponmonmn (CTI) n ocHoBHBIE €€ monoxeHus. Mukpoasomronus. [Tomynsamnus kak
€IMHUIIA BUJIA U ABOJIIOLINH
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JBwxkymue cunbl (HakTophl) 3BOJIOIMH BUAOB B INpHpoJe. MyTallMOHHBIH TNpoIecc ¥ KOMOMHATHBHAS
MU3MEHYUBOCTb. [lomynsironHbie BOMHBI U Apeiid reHoB. M3omsinus u murpanus. EcrecTBeHHBIH 0TOOp —
HaMpaBJBTIONIHNA (GakTop 3OO, DopMBI €CTECTBEHHOTO 0TOOPA.

[IprcnocobIeHHOCTE OPraHU3MOB KaK pe3yiabTaT dBOJIONHU. [IpuMeps! mprcrnocoOieHnd y OpraHu3MOB.
Apomoph03BI I HANOATATITALINH.

Bun u BupooOpazoBanue. Kputepuu Buma. OcCHOBHBIE (GOPMBI BHIOOOpA30BaHHS: TeorpauuecKoe,
9KOJIOTHYECKO®

15

Makpoasomornust. DopMbl  IBONIONUH:  (PUICTHYCCKAs, IUBCPreHTHAs, KOHBEPIeHTHAs, MapajuielbHasl.
HeobpaTtumocTh 3BOTIOIHAH

Bo3nukHoBeHUE U Pa3BUTUEC )KM3HU HA Semie

2.1

JloHayuHbIe MpEACTaBICHUS O 3apOXKIECHUH KU3HU. HayuHble TUmoTe3sl BOSHUKHOBEHUS KU3HU Ha 3eMile:
abHWoTeHe3 W IMaHCIepMUs. XUMHYECKas 3BOIONHA. DKCIIEPUMEHTAILHOE TOIATBEPKICHHUE XUMHUYECKOU
sBoMonMu. HavanbHbie 3Tambl Onosiormdeckoi spomtonuu. ['mmote3a PHK-mupa. IlepBeie KieTKH ¥ UX
ABOJTIOIHSI. DOPMHUPOBAHIE OCHOBHBIX I'PYIII KUBBIX OPraHU3MOB

2.2

PazButne xwu3Hm Ha 3emie mo 3paM um mnepuomaMm. Karapxeil. Apxeiickas W TpOTEpO30HCKasi 3PHI.
[Taneozoiickass 3pa ®u e€ TepUOIbI: KEMOPHUHCKWH, OPIOBUKCKWH, CHIYPHHCKHHA, JIEBOHCKUM,
KaMEHHOYTOJIBHBIN, IEpMCKH. Me3030cKast opa u €€ IepHOIbl: TPHACOBBIHN, FOPCKHUI, METTOBOM.

KaitHo3olickast 3pa m e€ mepuoApl: MajJeoTreHOBBIA, HEOTCHOBBIM, AHTPOIIOTCHOBHIN. XapaKTepHUCTHKA
KIIMMaTa ¥ TEOJOTHYEeCKUuX IporieccoB. OCHOBHBIE 3Tallbl ABONIONHUN PACTHTEIHFHOTO M YKHBOTHOTO MHpA.
ApoMopho3bl y pacTeHU 1 )KUBOTHBIX. [10sBIICHHE, PaCIIBET U BEIMUPAHKE TPYII JKUBBIX OPraHU3MOB

2.3

Cucrema OpraHM4YecKOro Mupa Kak OTpaxkeHue »3BooLKMU. OCHOBHBIE CHCTEMATHYECKUE TPYIIIBI
OpPraHHU3MOB

24

3BOJ'IIOIII/I$I YCJIOBCKA. AHTpOHOJ'IOI‘I/ISI KaK HaykKa. PasButue Hpe}lCTaBJ’IeHI/Iﬁ O IMPOUCXOXJACHHUU YCJIOBCKA.
Metoabt N3Yy4YCHHUA AHTPOIIOICHE3A. CXO,E[CTBa M pas3jinyud 4YCJIOBCKa M XHWBOTHBIX. CucremMaTHuecKoe
IMOJIOKCHHUEC YCJIOBCKA.

Hpmwxymue cuibl (pakTopsl) aHTpororeHesa. HacnmencTBeHHass M3MEHUMBOCTh M €CTECTBEHHBIH OTOOP.
OO1mecTBeHHBII 00pa3 KU3HHU, N3TOTOBJICHHUE OPYHH Tpy/ia, MBIIUICHHE, peUb

25

OCHOBHBIE CTaJMM ¥ BETBH OBONIOIMU 4YENIOBEKAa: aBCTpalonmuTekw, YenoBek ymenbld, YenoBek
npsaMoxoaaumii, Yenosek Heannepranbckuid, Uenosek pasyMHblid. Haxonku UCKoNaeMbIX OCTaHKOB, BpeMs
CYIIECTBOBAHMS, 00JIaCTh PACIIPOCTPAaHEHHs, 00BEM TOJIOBHOTO MO3ra, 00pas3 KHU3HH, OPYIHs

2.6

UYenoseueckre packl. OCHOBHBIE OOJNBIINE PAchl: €BPOINECOMIHAS (EBpa3MiCKas), HETrpo-aBCTPATOHMIHASL
(3KBaTOpHATBHAS ), MOHTOJIOMIHAS (A3MAaTCKO-aMEepHKaHCKas ). YepThl IPUCTIOCOONEHHOCTH TPEICTaBUTENCH
YEJIOBEYECKUX PacC K YCIIOBHUSIM CyliecTBOBaHMsI. EMMHCTBO yenoBeueckux pac. Kputrka pacusma

OpraHu3Mbl 1 OKpYXKaroLas cpeia

3.1

DKONOrus Kak HayKa. 3a/laudl U pa3Jielibl 3K0JI0THU. MeToIbl 3KOJIOTHUECKUX UCCIEA0BaHUI. DKONIOrHIecKoe
MupoBo33peHne. Cpensl  OOWTaHMA  OPraHWM3MOB:  BOJHAs, HA3eMHO-BO3JAYyIIHAs, IOYBEHHAs,
BHYTPHOPraHH3MEHHasI

3.2

Okosoruueckue ¢aktopsl. Knaccudukanms skomorndeckux (akTopoB: abMOTHYECKHE, OMOTHYECKHE H
aHTPOMOTeHHBIC. JIelicTBHE DKOIOTHYECKUX (PAKTOPOB HA OPTaHU3MBI

3.3

Abunortnyeckue GakToOpsl: CBET, TEMIEpaTypa, BIakHOCTh. PoTonepnoansm. [Ipucmocobnenns opraHu3MoB
K JCHCTBHIO abNOTHYECKUX (akTopoB. Bronornueckne puTMel

3.4

buotnueckue (1)aKTOpLI. Buapl OHMOTHYECKUX B3aMMOJICHCTBHIA: KOHKYPCHLUA, XUITHUYCCTBO, IMapa3UTU3M,
MYTyaJInM3M, KOMMCHCAJIN3M (HaXJ’I€6HI/I‘ICCTBO, KBapTI/IpaHTCTBO), aMCHCAJIN3M, HeﬁTpaJ'[HSM. 3HaucHUe
OHMOTHYECKUX B3aMMOICHCTBUM TSI CYHICCTBOBAHUA OPIraHU3MOB B ITPUPOJHBIX COO6H_ICCTBEIX




Kon IIpoBepsieMblii 3JIEMEHT COEePKAHUS

35 OKOJIOTHYECKUE XapaKTCPUCTUKHU ITOITYJIALINH. OCHOBHBIE TOKA3aTEIN TOIMYJIALU: YUCIICHHOCTD, IIJIOTHOCTD,
. POXKIACMOCTH, CMEPTHOCTD, ITPUPOCT, MUT'PpALIUA. I[I/IHaMI/IKa YVCJICHHOCTHU IOIMYJISIHUN 1 eé perysinus

4, Coo0111ecTBa U DKOJIOTMUECKUE CUCTEMBI

a1 Coo01recTBO opraHu3mMoB — OuoreH03. CTPYKTYpbl OHOIICHO3a: BHIOBAS, IPOCTPAHCTBEHHAS, TPODHUIECKast
' (nuieBast). Bugpl-nomuHaHThl. CBSI3U B OMOIIEHO3E

DKOJIOTHYeCKHe CUCTeMBI (3KocucTeMbl). [loHsTHE 00 3KOCHUcTeMe u OmoreorieHo3e. DyHKIMOHAILHBIC
KOMITOHEHTHI 9KOCHCTEMEI: IIPOIYIEHTHI, KOHCYMEHTHI, peayLeHTh. KpyroBopoT BemecTB U HOTOK YHEPTHH
4.2 B sKkocucteMe. Tpoduyeckue (TMUIIEBBIE) YPOBHU 3JKOocHCTeMbL [lumeBble memu U ceTd. OCHOBHBIC
MOKAa3aTeNIl YKOCUCTEMBL: OHoMacca, MPOAYKIHUs. DKOJOTUISCKUE MHUPAMUIBL: MPOIYKIIUH, YACICHHOCTH,
O6romacchl. CBOKWCTBA YKOCHCTEM: YCTOMUYHBOCTh, CAMOPETYJISAINS, pa3BuTHE. CYKIIECCHSI

HpI/IpOILHBIe 9KOCUCTEMBI. DKOCHCTEMBI OBép U PCK. DKOCHCTEMAa XBOMHOT'O MU HIUPOKOJIMCTBEHHOTI'O JIECa.

AHTpPOTIOTCHHBIE 3KOCHUCTEMBI. ATPO3KOCHCTEMBI. YPOOIKOCHCTEMBI. bHONOrnyeckoe M XO3SHCTBEHHOE
4.3 3HaYEHHE arpO’IKOCUCTEM U YPOOIKOCHCTEM.

BuopaznooOpasue kak (akrop ycroitunBoctu 3kocucteM. CoxpaHeHHe OHOJOTHUECKOTo pasHooOpas3us Ha
3emiie

VYuenue B.1. Bepuaackoro o 6uocdepe. I'panuiibl, coctaB U cTpykTypa 6uocdepsl. JKuBoe BeecTBo 1 €ro
44 ¢ysknun. OcobeHHocTH Ouocgeps! Kak IIo0aabHOM 3KocHcTeMbl. JJuHaMIuecKoe paBHOBECHE U 0OpaTHast

cBsi3b B Onocdepe. KpyroBopoTsl BemiecTB U OMOr€OXUMHYECKUE IHKIbI 3JIEMEHTOB (yriiepoja, a3ora).
3oHaNBHOCTH OMOChepbl. OCHOBHBIE OMOMBI CYIIH

UenopeuecTBo B Onocthepe 3eMian. AHTpoNoreHHbIe U3MEeHeHus1 B Ouochepe. [ 1ob6anbHbIe SKOIOTHYecKe
MPOOJIEMBIL.

4.5
OcCHOBa paIMOHAIBEHOTO YIIPABICHUS IPUPOIHBIMHU PECYPCAMH U UX HCIIONTb30BaHue. JJOCTIDKEH ST OHOIOTHH
W OXpaHa IPUPOIBI

YYEBHO-METOAUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O TIPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYHEHUKA

- buonorus: O6mas 6uonorus. basosslit ypoBens: 10 ki : yueonux/ B.1. Cusornazos ,J1.b. Aradonoga,
E.T. 3axaposa.- M. [Ipoda.

- buonorus: O0mas 6uonorus. ba3oselit ypoBens: 11 ki1.: yueonuk/ B.W. Cusornazos, U.b. Aragonona,
E.T. 3axapoBa.- M. Jlpoda.

METOANYECKHUE MATEPUAJIBI U1 YYUTEJIA

- buonorus 10-11Meroanueckoe mocodue ans yuutens Y MK mis crapiieit
mkoisl A.A. EnuzapoBa, M.A. Kanununa ®I'OC Mocksa BUHOM. Jla6oparopust
3HaHUHN

- buonorus ET'D. Paznen «'enetukay. Bee Tumnsl 3anad. 10-11 knaccesl. TpenupoBodnast TeTpaib./A.A.
Kupunenxo.- Poctos u/1: Jlernon,2016.

- Pemenue 3amau no reneruke/A.A. Cunromun.- M.: JlaGopaTopus 31anuii,2019.

- 3ajauu 1 ynpaxkHeHus no oouieit Ouonorun/ Myprazun I'. M.-M.: IIpocemenne, 1981.



- [IpakTrdeckas MoseKyJsipHas renetuka ais HaunHatomux/ FO.C. AxynbpueHko u np.- M.:
[Ipoceemenue,2023.

- UupopmanmoHHO-MEeTOANYECKOE MUCEMO 00 0COOEHHOCTSIX TIPETOAaBaHMsI YIeOHOTO MpeAMETa
«buonorus» B 2025/2026 yue6HOM roay https://edsoo.ru/wp-content/uploads/2025/08/biologiya_.pdf

- JIoCcTHXKEHHE METAIPEAMETHBIX PE3yJIbTaTOB B paMKaxX U3y4eHHs IPEIMETOB €CTECTBEHHO-HAYYHOTO
610ka (0OCHOBHOE 001IIce 00pa30BaHue) | METOANYECKHE PeKOMEHIaluu estestvenno-nauchnyj-blok 01.pdf

- buonorus (yrioyGiennsiit yposens): Peanusanus tpedoBannii @I'OC cpennero odmero oopa3oBaHus :
METOAMYECKOe Tocobue utst yuutelnss. mp_biologiya format-docx_26082023_na-sajt.pdf

- buonorus (6a3oBblit ypoBeHs). Peanuzaus @I'OC ocHoBHOTO 00111€T0 00pa30BaHMs: METOIUIECKOE
nocobue s yuurens. https://clck.ru/3ANSBnV

- H(opMaIMOHHO-METOINYECKOE TTMCHMO 00 OCOOEHHOCTSIX MPEIOAaBaHus y4eOGHOTO IpeaMeTa
«buonorus» B 2025/2026 yue6HOM romy https://edsoo.ru/wp-content/uploads/2025/08/biologiya_.pdf

- ILOCTI/I)KGHI/IG MCTAIIPECAMCTHBIX PC3YJIbTATOB B PAMKaX U3YUCHUSA NPCIAMETOB €CTCCTBCHHO-HAYYHOI'O
0s10ka (0OCHOBHOE 001IIee 00pa30BaHuE) | METOAMYCCKHIE peKoMeHTaluu estestvenno-nauchnyj-blok _01.pdf

- Cucrema OIICHKH JOCTHKEHHH TUTAHUPYEMBIX TIPEAMETHBIX PE3yJIbTaTOB OCBOCHHUS Y4eOHOTO IIpeMeTa
«buonorus» (5-9 knaccel, 6a30BbIi ypOBEHB): METOANUECKUE pekoMeHaauu. https://edsoo.ru/wp-
content/uploads/2023/10/metodicheskoe-posobie.-biologiya.pdf

- buonorus (6a3oBblit ypoBeHs). Peanuzaus @I'OC ocHoBHOTO 00111€T0 00pa30BaHMs: METOIUIECKOE
nocobue s yaurens. https://clck.ru/3NSBn

- KonrekctHele 3a1aun. 3aganus K yaeoHomy Kypey «buonorusi» (2024 r.) https://edsoo.ru/wp-
content/uploads/2025/01/kz_biologiya_2024.pdf

HUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbl CETU UHTEPHET
- http://edsoo.ru

- http://yaklass.ru

- http://resh.edu/ru


https://m.edsoo.ru/
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