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HHOACHUTEJBbHAA 3AIIUCKA

[Ipu paszpaboTke mporpaMMbl 1O OMOJIOTHH TEOPETHUYECKYI0 OCHOBY JUISl OTIPENECIICHUS
MOJIXO0A0B K (HOPMHUPOBAHHMIO CoOAepX)aHHUA YydeOHOro mpeamera «bBHONOTHS» COCTABUIH:
koHnentyanabHble mojoxeHuss ®I'OC COO o B3anMoO0OYCIOBICHHOCTH LI€NEH, COJep KaHUs,
pe3yNbTaTOB OOyuYeHHUsI U TPEOOBAHUW K YPOBHIO MOATOTOBKH BBIMMYCKHHUKOB, MOJOXKEHUS 00
o0UMX HEeNsIX M MPUHIHUINAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHETO
obmiero oopaszoBanusi B Poccuiickoit denepanuu, a TakkKe MOJIOKECHHS O crenuduke ONOIOTHH,
e€ 3HaYCHMU B TO3HAHMU >KUBOM MPUPOIBI M OOECHEeUEeHUH CYIIECTBOBAHHS YeIOBEYECKOTO
obmiectBa. CornacHO Ha3BaHHBIM IOJIOKEHUSM, OIpPEIeJIeHbl OCHOBHBIE (DYHKIUHU MPOTPAMMBbI
1o OMOJIOTHUH U €€ CTPYKTYypa.

[Iporpamma 1o Guooruu Maét MpencTaBiIeHUEe O LETsX, 00 00IIel cTpaTerun 00ydeHus,
BOCTIIUTAHUS W Pa3BUTHS OOYYAIOIIUXCS CpeAcTBaMH Yy4eOHOro mnpeamera «buomorusy,
orpenenseT 005A3aTeNIbHOE MPEIMETHOE COJEp)KaHHe, €ro CTPYKTYpy, paclpeleseHue Io
pa3zenaM M TeMaM, PEKOMEHIYEeMYIO IOCJIeOBATeIbHOCTh M3YUYEHHUS yueOHOro MaTrepuana C
y4€TOM MEXKIPEAMETHBIX M BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKU 00pa3oBaTelbHOrO Ipolecca,
BO3PACTHBIX 0COOEHHOCTEN 00y4YarOIUXCs.

B mporpamMMe mo OHWONOTMM TakKe YYHTHIBAIOTCS TPEOOBAHHUS K IUIAHUPYSMBIM
JUYHOCTHBIM, METAallpeJMETHBIM M TPEIMETHBIM pe3ylibTaTaM oO0yueHuss B (OPMHUPOBAHUU
OCHOBHBIX BHJIOB y4€OHO-TI03HABATEIHHON JIEATEIbHOCTH/YU4eOHBIX AEHCTBHI 00yUYaronIuXcs Mo
OCBOEGHHUIO COJIep KaHUs OMOJIOTHYecKOro 00pa3oBaHusl.

B nporpamme no 6uonorun (10—11 kiaccel, 0a30BbIil ypOBEHb) peaqn30BaH MPHHIIUII
MIPEEMCTBEHHOCTH B H3Y4YeHUH Owuosoruu, Omarofaps dYeMy B HEW MpoCcMaTpUBaeTCs
HaNpaBJICHHOCTh Ha Pa3BUTHE 3HAHUH, CBA3aHHBIX ¢ (HOPMUPOBAHHEM E€CTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUSA, I[IEHHOCTHBIX OpPUEHTAIMi  JIMYHOCTH, SKOJOTHYECKOrO  MBIILIICHUS,
MpeICTaBICHUIl O 370pOBOM o0pa3e >KM3HU U OEpeXHbIM OTHOIIEHHEM K OKpY’Karoen
npupoaHoit cpezne. Ilostomy Hapsany ¢ u3yuyeHHEM OOIEOMONIOTMUECKUX TEOPHM, a Takxke
3HAHWUN O CTPOSHUU KHUBBIX CUCTEM PAa3HOTO PAHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIONINX B HUX
MPOLIECCOB B MpOrpaMMe IO OWOJOTHH YIEJICHO BHUMAHUE HCIOIb30BAHUIO MOIYyUYEHHBIX
3HaHWUN B TTOBCETHEBHOM XKU3HH AJISl PEIICHUs MPUKIAJHBIX 33/1a4, B TOM YKCie: TPOPUIaKTUKH
HACJIE/ICTBEHHBIX 3a00JIeBaHUN  YEJOBEKa, MEJUKO-TEHETUYECKOr0  KOHCYJIbTUPOBAHUSA,
00OCHOBaHHS KOJOTHUYECKH IEJIECO00pPa3HOTO MOBEICHUS B OKpYJKaloIIel MPUPOIHON cpene,
aHamM3a BIMSHUS XO3SHCTBEHHOM JEATEIBHOCTH 4YeNOBEKa Ha COCTOSHHE NPUPOAHBIX U
HCKYCCTBEHHBIX DKOCHUCTEM. Y CHUJIEHHE BHUMaHHUS K MPUKIAAHONW HAIMpPaBICHHOCTH Y4YeOHOTO
npenMera «buonorusy MpoAUKTOBAaHO HEOOXOIUMOCTHIO 00ECTIEUeHHs YCIIOBUM sl pellIeHuUs
OJIHOM M3 aKTyaJIbHBIX 33/1a4 HIKOJLHOTO OMOJIOTMYECKOro 00pa3zoBaHus, KOTOpast MPeArnoIaraet
(dopmupoBaHre y OOyYarOMUXCS CIIOCOOHOCTH aJalTHPOBAThCS K W3MEHEHHSAM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUDA.

buonoruss Ha ypoBHEe cpeaHero oOmiero oOpa3oBaHHsl 3aHUMaeT BaxkHoe MecTo. OHa
obecrnieunBaeT (HOpMUPOBAHHE y OOYYAIOMIUXCS TMPEJCTABICHUH O HAYYHOW KapTHHE MHpa,
pacmupsieT U 0000IIaeT 3HAHKS O KUBOK NPUPOE, €€ OTIMIUTEIBHBIX MPHU3HAKAX — YPOBHEBOM
OpTaHW3alliil W DBOJIIOLWH, CO3MaéT YCIOBHSA JUIS: TIO3HAHHUS 3aKOHOB YKHMBOH IPHPOJIBL,
(dhopmupoBanus (yHKIIMOHATHLHOW TPaAaMOTHOCTH, HABBIKOB 30POBOTO0 M Oe3omacHoOro odpasa
KHU3HU, SKOJIOTUYECKOTO MBIIIJICHUS, IICHHOCTHOTO OTHOIICHHUS K )KUBOU MPHUPOJE U YEIOBEKY.



Bonbuioe 3HayeHwe OWONOTHS HUMEET TaKXKe JJisi PEHICHUS BOCIUTATENBHBIX U
Pa3BUBAIONIMX 3aJla4 CPEAHEro 00Imero o0pa3oBaHusi, Conuanu3anuy odydatommxcs. M3zyuenue
o6uosoruu obecrieynBaeT yCIIOBHS IE ¢dbopmupoBaHus MHTEJUICKTYaJIbHBIX,
KOMMYHHKAIIMOHHBIX U HH()OPMAIIMOHHBIX HABBIKOB, ICTETHUECKON KYJIbTYpPBHI, CIIOCOOCTBYET
MHTETrpauy OMOJOTMYECKUX 3HAHUN C MPEJCTaBICHUAMM M3 JAPYTUX Y4YEOHBIX IMPEIMETOB, B
YaCTHOCTH, PU3UKU, XMMHUU U reorpaduu. Ha3BaHHbIE MOI0KEHUS 0 TpeJHa3HaYeHUH Y4eOHOTO
npenMera  «buonorus» COCTaBWIM OCHOBY [UIsl OIpENEICHHUs IMOAXOJI0B K OTOOpy u
CTPYKTYPHUPOBAHUIO €T0 COJIEPKaHMs, IPEACTABICHHOTO B ITPOrpaMMe Mo OMOJIOTHH.

Ot16op conepxanus yueOHoro npeamera «buonorus» Ha 6a30BOM YpOBHE OCYIIECTBIEH C
MO3UIUHI KYJIBTypOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUM C KOTOPHIM OOYHYaIOIIHUECs TOJIKHBI
OCBOUTH 3HAHMS M YMEHHMsI, 3HAUMMBbIE Uil (POPMUPOBAHUS OOIIEH KYJIbTYphl, OMpPENEISIOLIIe
aJIeKBaTHOE IIOBEJICHUE 4YEJIOBEKa B OKpYJXKAloUlell NpHUpOIHOIl cpene, BOCTpeOOBaHHBIE B
MMOBCETHEBHON KHU3HU U MPAKTHUECKON AesTenbHOCTH. Ocoboe MecTO B ATOW CHCTEME 3HAHUU
3aHMMAIOT DJJEMEHTBHl COJAEp)KAaHUSA, KOTOphIE CIyKaT OCHOBOM ang  (GopMHUpOBaHUS
MPEACTAaBICHUNH O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KAapTUHE MHUPAa U LIEHHOCTHBIX
OpHUEHTAIMSIX JIUYHOCTH, CIOCOOCTBYIOLINX I'YMaHU3allMU OMOJIOrHYeCKOro 00pa3oBaHUsl.

CtpyKTypHpOBaHUE COJEpKaHUsl y4eOHOro Marepuaja B MpOrpaMMe IO OUOJIOTHUHU
OCYILECTBIIEHO C Y4ETOM MPUOPUTETHOTO 3HAUCHUS 3HAHUNA 00 OTIMYUTENLHBIX 0COOSHHOCTSIX
KUBOM TPUPOJIbI, O €€ YPOBHEBOM OpraHuM3allud U 3BOJIIOIUU. B COOTBETCTBHMM C 3TUM B
CTpyKType y4deOHoro npeamera «buomorus» BblIeJIeHBI CIEAYIONIUE COAEpKATEIbHbIC JTMHUU:
«buonorus kak Hayka. Meronbl Hay4HOro no3HaHus», «Kierka kak Onosiornyeckasi CUCTEMay,
«Opranusm Kak Ouosormyeckas cucrema», «CucteMa u MHOrooOpasue OpraHudeckoro MUpay,
«IBOJIOLHUS )KUBOU MPUPOBDY, « IKOCUCTEMBI U TPUCYIIIME UM 3aKOHOMEPHOCTIY.

Henp uzyuyeHuss ydeOHoro mnpeamera «buomorus»» Ha 0a30BOM ypOBHE — OBIAJICHUE
0o0y4JaloImMMHUCSA 3HAHUAMU O CTPYKTYpPHO-(YHKIMOHAJIHHOW OpraHu3alud >KUBBIX CHUCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHHU UCTIONb30BaTh ATU 3HAHUS /U1 TPAMOTHBIX JEUCTBUN B
OTHONICHUN O0BEKTOB JKUBOU MPUPOJIBI U PEIICHUS PA3TMYHBIX )KU3HEHHBIX MTPOOIIEM.

JlocTxkeHne 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha 06a30BOM YpOBHE
o0ecreynBaeTcs pelieHrueM CIeAYyIIUX 3a/1a4u:

OCBOEHHE OOyYarolmMMHCS CHCTEMbl 3HAaHUH O OHMOJOTHYECKHX TEOpHUAX, YUYCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, TMIIOTE3axX, MpaBWJIaX, CIY’KalIMX OCHOBOM [UIsi (OpMUpOBaHUS
NPEACTAaBICHUN O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O METOJaX HAay4HOro ITO3HAHWI,
CTPOCHUHU, MHOI000pasMu M OCOOCHHOCTSAX MHBBIX CHCTEM pa3HOTO YpPOBHS OpraHU3aIUH,
BBIJIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEOBAaHUIX B OMOJIOTHY;

¢bopMupoBaHue y 00y4aroUMXCs MO3HABATEIbHBIX, MHTEIUIEKTYaJbHBIX U TBOPYECKHUX
CHOCOOHOCTEH B Mpoliecce aHalu3a JaHHBIX O MyTSIX Pa3BUTH B OMOJIOTUU HAYYHBIX B3IJISAOB,
HJeU U TIOAXO/0B K U3YYEHUIO KUBBIX CUCTEM PA3HOrO YPOBHS OpraHU3ALNMY;

CTaHOBJIEHHE Yy OOydYarommxcsi oOIIedl KynbTyphl, (YHKIHMOHAIBLHOW TPaMOTHOCTH,
pa3BUTHE YMEHUH OOBSACHATH U OLEHUBATH SBJICHUS OKPYXKAIOIIEr0o MUpPA >KUBOM NMPUPOABI Ha
OCHOBAHUH 3HAHWU U OTBITA, TTOJIYYCHHBIX MTPU U3YICHUH OMOJIOTHH;

¢dbopmupoBaHre y OOYyYarOMMXCA YMEHHH WJUTIOCTPUPOBATH 3HAYCHUE OHMOIOTHYECKHX
3HAHUN B MPAKTHUECKOM JEATETbHOCTH 4YEJIOBEKAa, Pa3BUTUU COBPEMEHHBIX MEIUIUHCKHUX
TEXHOJIOTHI U arpOOHOTEXHOIOTHIA;



BOCIIUTaHHE YOCKIEHHOCTH B BO3MOXKHOCTH ITO3HAHHS YEJIOBEKOM >KHUBOW TPUPOIBI,
HEOOXOAMMOCTH OEPEeKHOTO OTHOIIEHHS K HEH, COOIOACHNS STHUYECKUX HOPM TMIPH TPOBEICHUH
OMOJIOTMYECKUX UCCICAOBAHMIA;

OCO3HAHHME LEHHOCTH OWOJIOTMYECKUX 3HAHWH ISl TOBBIIICHUS YPOBHS SKOJIOTHYECKOMN
KYJIBTYPBI, U151 POPMUPOBAHUS HAYIHOTO MUPOBO33PEHUS;

MpUMEHEHHe TMPUOOPETEHHBIX 3HAHWH W YMEHHH B TIOBCEHEBHOM YKM3HH JUIsI OIICHKU
MOCTICICTBUI CBOEW JIEATENBHOCTH IO OTHOIICHUIO K OKpPYXKAaMWEH cpene, COOCTBEHHOMY
3J10pOBBIO, 000CHOBAHKE U COOIOACHNE Mep MPO(PUIAKTUKH 3a00JICBaHUHA.

B cucreme cpennero obuiero odpasoBanusi «buosnorus», usydaemas Ha 6a30BOM yYpOBHE,
SIBIISICTCST O0SI3aTEILHBIM yUEOHBIM TPEJAMETOM, BXOISIIMM B COCTaB MPEIMETHOW OOJIACTH
«EcTecTBeHHO-HAYYHBIE TTPETIMETHI.

st u3ydenus: 6nonoruyd Ha 6a30BOM YPOBHE CPEIHETO OOIIETro 00pa3oBaHUsS OTBOJAUTCS
68 yacos: B 10 kitacce — 34 yaca (1 yac B Henento), B 11 kimacce — 34 yaca (1 yac B Hezeno).



COJEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. Bnonorus kak Hayka.

buonorus xak Hayka. CBsi3b OHMONOTHMH C OOIIECTBEHHBIMU, TEXHUYECKUMHU U JAPYTUMU
€CTECTBEHHBIMU HayKamH, (uiocoueil, 3TUKOW, 3CTeTUKONM u mpaBoM. Ponb Ouonoruu B
(hopMHUPOBaHUM COBPEMEHHOM HayYHON KapTHHbBI MHupa. Cuctema OHOIOrHYECKUX HayK.

MeTo bl TO3HAHUS KUBOW PUPO.IbI (HAOJI0IeHUE, SKCIIEPUMEHT, OIMCaHUE, U3MEPEHHE,
KJlaccu(uKanus, MOAEITUPOBAHNE, CTATHCTUYECKass 00pabOTKa TaHHBIX).

JdeMoHcTpanum:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konbios, [Jx. Yorcon u @. Kpuk.

Tabmuip! U cxembl: «MeToIbl TO3HAHUS KUBOW TPUPOIBD».

JlabopaTopHble U NpaKkTHYeCcKHe padoThI:

[Ipaktuueckas pabora Ne 1. «Mcmonp3oBaHWE pa3TUYHBIX METOJOB MPH H3YUCHHH
OMOJIOTNYECKUX OOBEKTOBY.

Tema 2. /KuBble cucTeMbI U UX OPTraHU3aIHS.

XKusble cuctembl (OMOCHUCTEMBI) Kak MpeAMET Hu3yudeHus Oouosjoruu. OTauuue >KUBBIX
CUCTEM OT HEOPTaHUYECKOU MPUPO/IBI.

CpoiicTBa OmocucTeM M HX pa3HooOpazue. YPOBHHM OpraHM3aluud OHOCHCTEM:
MOJIEKYJIIPHBIMA,  KJIIETOYHBIM,  TKAaHEBBIM, OPraHU3MEHHBIH,  IONYJSALHUOHHO-BUIO0BOM,
9KOCHUCTEMHBIN (OMOTeOIEHOTUYECKHH ), OMOC(EPHBIH.

JdemoncTpanum:

Tabmuuel u cxembl: «OCHOBHbIE NPU3HAKU KU3HW», «YPOBHU OpraHU3alMM >KUBOMN
MIPUPOJBD).

O6opynoBanue: moaenb Monekysl JTHK.

Tema 3. XuMH4ecKHUii COCTaAB M CTPOEHHE KJIETKH.

XUMUYECKUI COCTaB KJIETKHU. XUMUYECKHE 3JIEMEHTBHI: MAaKpO3JIEMEHTBHI,
MHUKpPO3JIeMeHThI. Bosia 1 MUHEpanbHbIEC BEIIECTBA.

OYHKIMU BOJABl M MHUHEPAJIbHBIX BEHIECTB B KieTke. [loanepikaHue OCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHne 0€IKOB. AMUHOKHUCIIOTH — MOHOMEpHI OenkoB. HezameHnnmeblie
U 3aMEHHMMbIE aMHHOKHMCIOTHL. AMHMHOKHUCIOTHBIM cOCTaB. YPOBHU CTPYKTYphl O€IKOBOMH
MOJIEKYJIbl (TIEpBUYHAS, BTOPWUYHAS, TPETHYHAS W YETBEPTUYHAS CTPYKTypa). XUMUYECKUE
cBoiicTBa OenkoB. buonornueckue GyHKIMHU OEIKOB.

®epMeHThl — Ouonormyeckue kKaranuzaTopbl. CTpoeHue (epmeHTa: aKTUBHBIM IIEHTP,
cyOctparHas cnenuduuHocts. Kodepmentsl. Buramunpl. Otminuus  ¢GEepMEHTOB  OT
HEOpPraHMYECKHUX KaTalIn3aTopOB.

VYrneBoabl: MOHOCaxapubl (MII0K03a, pudo3a 1 1e30Kcupud03a), Aucaxapuisl (caxaposa,
JaKTo3a) W TONMcaxapuibl (Kpaxmal, TJIMKOTeH, IeNToao03a). buonorndeckne ¢GyHKIUU
YIJIEBOJIOB.

Jlunuaer:  Tpurmunepuabl, Gdochonmunuabl, crepounsl. [ uapoduabHO-THAPOGHOOHBIC
cBoiicTBa. buonornueckue QyHkuuu aunuaoB. CpaBHEHHE YTIIEBOIOB, OCIKOB M JIMIUIOB Kak
HWCTOYHHKOB YHEPTHUU.



Hyxneunoseie kucnorsl: JJHK u PHK. Hykneotnasl — MOHOMEpBI HYKJIEUHOBBIX KHUCIIOT.
Crpoenne u ¢ynkumu JJHK. Crpoenne m ¢ynkumun PHK. Bugst PHK. AT®: crpoenue u
GbyHKIMH.

Hutonorus — Hayka o kierke. KierouHass Teopusi — mpuMep B3auMOJCHCTBUS UAEH U
(akTOB B HAYYHOM MO3HAHUU. MeTO bl U3yUeHUs! KIIETKH.

KneTka kak nenocTtHas xuBasg cucreMa. O01ue Npu3HaKky KJIETOK: 3aMKHYTasi Hapy KHas
MemOpana, mosexyisl JJHK kak renetndeckuii anmapar, cucteMa CUHTE3a Oelka.

Tumbl KIETOK: »JyKapuHOTHYeCKas M mpokapuoTudeckas. OCOOEHHOCTH CTPOEHUS
npokapuoTHyeckon kietku. Kierounas crenka Oakrepuil. CTpoeHHE 3yKapuOTUYECKON KIIETKH.
OCHOBHBIC OTJUYHS PACTUTEILHOH, J)KUBOTHON U TPUOHOM KJIETKHU.

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAsl CTEHKA, TIMKOKAIUKC, X (QYHKIIHH.
[Inazmatuueckass memOpana, e€ cBoictBa M (yHkuuu. lluTormasma u e€ opraHoUIBL
OnnomemOpannsle opranouasl kiaetku: DIIC, anmapat ['onbmaku, nuzocomsl. [loryaBToHOMHBIE
OpPraHoM/bl KJIETKU: MHUTOXOHJpHUHU, IMiacTuabl. IIponcxoxkaeHne MUTOXOHAPUM W IIacTUA.
Bupae! mactun. HememOpaHHbIe OpraHOUIbI KJIETKU: pUOOCOMBI, KJIETOUHBIN LIEHTp, IEHTPHOJIH,
PECHUYKH, KI'yTUKU. DyHKIIMN OpraHouAO0B KIIETKU. BrirtoueHusl.

Snpo — perynsaTopHbIi IeHTp KieTku. CTpoeHue sapa: saepHas 000I04ka, Kapuoria3ma,
XPOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BelecTB B KIIETKE.

JdemoncTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos, /Ix. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammel:  «PacnpeneneHne XUMHYECKMX DJIEMEHTOB B  HEXKHMBOM  IIPHUPOJE»,
«Pacnpenenenne XUMUYECKUX 2JIEMEHTOB B )KUBOM IIPUPOJIEN.

Tabmuubr u cxemsl: «llepuoguueckas TaOnaMIa XUMHYECKHX 3JIEMEHTOBY», «CTpoeHune
MOJIEKYJIbI BOJIbI», «bruocunres Oenkay, «CtpoeHue MoseKybl 0enka», «CTpoeHrne GpepMeHTa,
«Hyxneunossie kuciotel. JTHK», «Ctpoenne momnekynbl AT®», «CTpoeHre 3yKapHuOTUYECKON
KIeTKn», «CTpOEHHE >KUBOTHOM KIETKW», «CTpOEHHME pacTUTENbHOM KieTkw», «CTpoeHue
MIPOKAPUOTHUYECKON KIETKW», «CTpOEHHUE sijipa KIETKN», « YTIeBOABD), «JIUmuasn».

OO6opynoBaHue: CBETOBOH MHKPOCKON, O0OpyJOBaHME AJIs IMPOBEACHUS HAOIIOACHUH,
M3MEpEHUH, HKCIEPUMEHTOB, MUKPOIIpENapaThl pPacTUTENbHBIX, )KUBOTHBIX M OaKTepHalIbHBIX
KJIETOK.

JlabopaTopHble U NIpaKkTHYeCKHe padoThI:

JlaGopaTopHas pabota Ne 1. «lM3ydyeHue KaTadUTHYECKOW aKTHBHOCTH (pepMEeHTOB (Ha
IIpUMepe aMUIIa3bl WM KaTalasbl)».

JlaboparopHass pabora Ne 2. «M3yueHHWe CTPOCHHS KJIETOK PACTCHHU, »XHBOTHBIX W
OaKTepHii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENapaTax U UX OMUCAHHUEY.

Tema 4. 7KusHenes TeIbHOCTh KJICTKH.

O6meH BemiecTB, WiIM MeTaboim3M. Accummianus (TUTACTHYECKUE  OOMEH) |
JUCCUMMIIIALINS (PHEpreTuyecKuit 0OMeH) — IBe CTOPOHBI €IMHOTO Ipolecca MeTabonausma. Poib
3aKOHOB COXPAaHEHMsI BEILIECTB U SHEPTUH B IOHHMaHUU MeTabonu3ma.

Tunbl oOMeHa BemiecTB: aBTOTPOGHBINH U rereporpodHsiid. Poiab depmeHTOB B 0OMeHe
BEILECTB U NIPEBPAILEHUH SHEPTUH B KIIETKE.



@®ortocunre3. CperoBas u TeMHOBas (a3el (oTocuHTe3a. Peakmuu ¢doTocuuTesa.
DddextuBHOCTh PoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3a IS )KU3HU Ha 3emiie. Biwsiaue ycnoBuit
cpelsl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHUS €r0 MPOJYKTUBHOCTH Y KyJIbTYPHBIX PACTCHHIA.

XeMocHuHTe3. XEeMOCHHTE3UpYIOolIe OakTepuu. 3HAUYeHHE XEMOCHHTE3a Ui KU3HU Ha
3emuie.

DHepreTuyeckuidi OOMEH B  KJeTKe. PacmieruieHue  BemecTB, BBIICICHHE U
aKKyMYJINPOBAHME SHEPIUU B KJIETKE. DTallbl SHEpreTndeckoro oomena. ['nukonus. bpoxenue u
ero Buabl. KucimoponHoe okuciaeHMe, WIM  KJIETOYHOE  JbIxaHue. OKHCIUTENbHOE
bochopunmpoBanue. DPPEKTUBHOCTH YHEPTETHIESCKOTO OOMEHa.

Peaknun matpuuHoro cuHTe3a. ['enernueckas wuHpopmamus u JIHK. Peamuzamus
reHeTu4eckord mHpopmanuu B KiIeTKe. ['eHeTMUeCcKuil KOJ M €ro CBOWCTBA. TpaHCKpHUTIIUA —
MatpuuHblii cunte3 PHK. Tpancnsauus — 6uocuntes 6enka. Jtanel TpaHcasuuu. Konuposanue
aMHHOKHUCIIOT. Ponb pubocoMm B OnocunTese Oenka.

Heknerounsle ¢opmbl ku3HM — BUpychl. Mcrtopust oTkpeitus BupycoB (. W.
NBanoBckuit). OCOOEHHOCTH CTPOCHUS U KU3HEHHOTO LIMKIIa BUpycoB. baktepuodaru. boneznu
pacTeHMi, )KUBOTHBIX U YEJIOBEKA, BhI3bIBAEMbIE BUpycaMH. Bupyc nMMyHonedunuTa yenoBeka
(BUY) — Bo30ymurenr CIIMJla. OOpaTHasi TpaHCKpUIIMS, peBepTa3a H HWHTETpasa.
[Mpodunakrrka pacnpocTpaHEeHUS] BUPYCHBIX 3a00ICBaHUIA.

JdemoncTpauum:

[Toptpetsr: H. K. Konbnos, 1. . UBanoBckuii, K. A. Tumupszes.

Tabmumpt w  cxembl: «Tunel  mutaswmsy, «Metabonusmy,  «MUTOXOHAPHUSY,
«OHepreTuueckuii oomen», «Xaopomaact», «Dotocunres», «Crpoenne [JHK», «Crpoenue u
¢dbyHKIIMOHUpOBaHHEe TeHa», «CuHTe3 Oenka», «l'eHeTmueckwii kom», «Bupycem,
«baktepnoparn», «Ctpoenne wu >xku3HeHHbId 1ukn Bupyca CIIWM/la, OGakrepuodaray,
«Pemmukanms [JJHK».

Ob6opynoBanue: moaenu-ammiukanuu «Y npoenne JJHK u tpanckpunmms», «buocunres
oenka», «CTpoeHHEe KIETKN», Mojenb cTpykTypsl JJTHK.

Tema S. PazMHoOKeHHe M HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Kierounslii 1MWK, WIM >KU3HEHHBIM NHMKI KiIeTKW. MHTepdaza m mwurtos. Ilpomeccsl,
nporekaromue B uHTepdasze. Permmukamus — peakuust marpuyHoro cuHTte3a JHK. Crtpoenue
XpoMOocOoM. XpPOMOCOMHBIA HAO0Op — KapHOTHUI. JUMJIOMAHBIA M TAIUIOWAHBIA XPOMOCOMHBIE
Habopbl. Xpomatuapl. Lluromornyeckne OCHOBBI Pa3MHOXKEHHSI U WHAWBUIYATBHOTO PAa3BUTHUS
OpraHU3MOB.

Henenne wierkn — muto3. Cramum mwurosa. Ilpoueccsl, mpoucxopsmye Ha pa3HbIX
CTaJusAX MUTO3a. BHOJIOrM4ecKuii CMBICII MUTO3.

[Iporpammupyemas rudesnp KIETKU — aloITo3.

@opMbl  pa3MHOXXEHHMsSI OpraHM3MoOB: Oecrmonoe H TMoyioBoe. Buabl  Oecroioro
pa3sMHOXEHHUs: JelIeHHe HaJBOe, MOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX, CIOPOOOpa3oBaHME,
BEreTaTUBHOE pa3MHOXEHHE. VICKyCCTBEHHOE KJIOHMPOBAaHUME OPraHU3MOB, €r0 3HAYEHHE IS
CEJIEKIIHH.

[TonoBo€ pa3zMHOXKEHHUE, €T0 OTIIMYUS OT OECTIOIOTO.

Meiio3. Cragun wmeio3sa. [lpomeccsl, mpoucxoasue Ha cTaausx meiioza. IloBexpenue
xpomocoM B Meiio3e. Kpoccunrosep. buosiornueckuii CMbICi M 3HaUE€HUE ME03a.



I'ametorenes — mpouecc 00pa3oBaHMsl MOJOBBIX KJIETOK Y KUBOTHBIX. [lo0BBIE *Kene3bl:
CEeMEHHHMKHU U sinyHuKU. OOpa3oBaHME M PA3BUTHE TOJOBBIX KIETOK — raMeT (CrepmMaTo30H,
SUIEKJIETKa) — crhepMaTtoreHe3 W oBoreHe3d. (OCOOEHHOCTH CTPOCHUS SHUIEKICTOK H
crepmaTo3ouaoB. Omnoaorsopenue. Ilaprenorenes.

WunuBuayansbHOE pa3BUTHE (OHTOT€HE3). OMOpPHOHANIBHOE pa3BUTHE (IMOPHOTEHE3).
Otanbl 3MOPHOHATIBLHOIO PA3BUTUS Yy MO3BOHOYHBIX >KMBOTHBIX: JIpOOJIEHHE, TacTpyJsius,
opranorene3. [loctamOproHanbsHOE pa3BUTHE. THIIBI TOCTIMOPUOHATILHOTO PA3BUTHS: MPSIMOE,
HempsiMoe (JTMYMHOYHOE). BnusHUEe cpenpl Ha pa3BUTHE OPraHU3MOB, (AKTOPHI, CIIOCOOHBIC
BBI3bIBATH BPOXKAEHHBIE YPOICTBA.

Poct u pa3Butue pactenuii. OHTOreHe3 IIBETKOBOT'O PACTEHUS: CTPOCHUE CEMEHU, CTaauu
pa3BUTHSL.

JdemoncTpauum:

Tabauubl u cxembl: «@OPMBI pa3MHOKEHHUSI OPraHU3MOBY, «JIBOIHOE OMIIONOTBOpEHHE Y
LBETKOBBIX pacTeHui», «BereratuBHoe pa3MHOXXEHHE pacTeHui», «Jlenenue KiIeTKu
OakTtepuii», «CTpoeHHEe MOJOBBIX KIETOK», «CTpoeHHe XpOMOCOMBI», «KIeTOUHBIH UKD,
«Permmukanus [JHK», «Murtos», «Mehos», «IIpsmoe u Henpsimoe pa3ButHe», «l'aMeToreHes y
MJICKOIUTAIOIINX U YeJIoBeKay, «OCHOBHBIC CTaIUM OHTOTECHE3a.

OO6opynoBaHue: MHUKPOCKOI, MHUKpompenaparbl «CrnepMaTo30uabl MIICKOMUTAIOIIETOY,
«Sliiueknerka muiekonuTaromero», «KapuoknHes B KiIeTKax KOpellka JyKa», MarHUTHas
Moenb-antunkaius «Jlenenue kietku», moaens JJHK, Moaens meTadasHol XpOMOCOMBI.

JlaGopaTopHble U NpaKkTHYecKHe padoThi:

JlaboparopHas pabota Ne 3. «HabmroneHre MUTO3a B KJIETKaX KOHYMKA KOpEIIKa JTyKa Ha
TOTOBBIX MUKPOIIPENApaTax».

JlabopatopHass pabora Ne 4. «/3ydeHue CTpOEHHUS TOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIpenaparax.

Tema 6. HaciieacTBeHHOCTh M U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHetuku. Mcropuss pa3BuThs TeHETHUKH. Poib OUTONOTMM U
SMOPHUOJIOTHH B CTAHOBJICHUH T€HETUKU. BKitag pocCHICKUX U 3apyOeKHBIX YUEHBIX B PA3BUTHE
reHeTUKH. MeToapl TEeHEeTUKH (THUOPHUIONOTUYECKUH, LHUTOTEHETHUYECKHd, MOJEKYJISIpHO-
reHeTuyeckuii). OCHOBHbBIE TeHETHUUYECKUE MOHATHS. ['eHeTnueckass CHMBOJIMKA, UCTIONIb3yeMasl B
CXEMaxX CKpEIIMBaHHI.

3aKOHOMEPHOCTH  HACIICJIOBAaHUS  MPU3HAKOB, ycTaHoBiIeHHble [. Mennenem.
MonorubpuaHoe cKpeuBanue. 3aKoH eAMH000pasusi THOpUIOB epBoro nokosnexus. Ilpasuio
JOMUHUPOBAHMUA. 3aKOH paclIeIUIeHus Npu3HakoB. [mmote3a uuctoThl ramer. [lomHoe wu
HEIIOJIHOE JOMUHUPOBAHUE.

JurubpugHoe CKpemyBaHuWE. 3aKOH HE3aBHUCHMOTO  HACJEIOBaHUS  MPU3HAKOB.
[{uToreHeTHYECKHEe OCHOBBI TUTHOPUIHOTO CKPEIIMBAHHSA. AHAIM3UPYIONIEe CKpEIlBaHUE.
Hcnonb3oBaHre aHAMM3UPYIOMIETO CKPEIMBAHUS ITIs1 OTIPEIECTICHHSI TEHOTUIIA OCOOH.

CueruieHHOe HaclefoBaHue Tpu3HakoB. Pabora T. Moprana mo cHemieHHOMY
Hacle0BaHuIo TeHOB. HapyIieHue criernieHus TeHOB B pe3yJibTaTe KPOCCHHTOBEPA.

XpOMOCOMHasI TEOPUST HACIIEACTBEHHOCTH. | eHETHYEeCKHE KapThI.

I'enetuka nosa. XpoMOCOMHOE OIpeeieHHe Moyia. AYyTOCOMBI M MOJOBBIE XPOMOCOMBI.
l'omorameTHble M rereporameTHble Opranu3Mmbl. HaciienoBaHue NpU3HAKOB, CLEIJIEHHBIX C
TIOJIOM.



N3meHunBOCTh. BHbl ”3MEHUNMBOCTHU: HEHACJIEICTBEHHAs U HacieACcTBeHHas. Poib cpenbl
B HEHACJIEJCTBEHHOW HW3MEHUYMBOCTHU. XapaKTEPUCTHUKA MOJIU(UKALMOHHOW H3MEHUYMBOCTH.
BapuauuvoHHbIi psa U BapuanuoHHas kpusas. Hopma peakuuu npusnaka. KommyecTBeHHbIE U
KaueCTBEHHBIC MTPU3HAKU U X HOopMa peakiuuu. CBoiicTBa MOIUPUKAIIMOHHONW N3MEHYHBOCTH.

HacnencrBennasi, M reHOTUNWYECKasi, N3MEHUYUBOCTh. KoMOMHATHBHAS W3MEHYHUBOCTb.
Meiio3 u TOJOBOM TIpolleCC — OCHOBAa KOMOWHATMBHOM W3MEHYMBOCTH. MyTalMOHHAs
n3MeHUUBOCTh. Kitaccudukanuss MyTauuii: TeHHble, XPOMOCOMHBbIE, reHoMHble. YacToTa u
NPUYMHBI MyTalid. MyTarenHsie (pakTopbl. 3aKOH TOMOJIOTHUECKUX PSAOB B HACJIEICTBEHHOM
n3MenunBocty H. . BaBuiosa.

BresinepHas HacineICTBEHHOCTh U N3MEHYMBOCTb.

I'eneruka uenoBeka. Kapuorun dyenoBexka. OCHOBHbIE METOABbl T€HETHKH YEJIOBEKa:
TE€HEaJOTUYCCKU, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OWOXMMHYECKUH, MOJEKYISIPHO-
reHeTuueckuil. COBpPEMEHHOE OIIpE/EJICHUE TIEHOTHIA: IIOJHOT€HOMHOE CEKBEHHUPOBAHHUE,
TeHOTUIIUpOBaHUe, B ToM uucie ¢ nomomsto [I[P-ananusa. HacnenctBeHHble 3aboneBaHUs
YyelloBeKa: TeHHble Ooyie3HH, OOJIe3HM ¢ HACIHEACTBEHHON MpPeIpacloioKeHHOCTHIO,
XpoMocoMHble Oone3Hu. ComaThueckue M TeHepaTHBHble MyTaluu. CTBOJOBBIE KIIETKU.
[TpuHIUIBI 370pOBOTO 00pa3a KU3HHU, TUATHOCTUKU, TPOPHUIAKTUKH M JICYCHUS TEHETHUECKUX
Oone3Heil. MeauKO-TeHETUYeCKOe KOHCYJIbTHPOBAaHUE. 3HAUYEHHUE MEAMIMHCKOW TE€HETHKH B
MPEeIOTBPALLECHUH U JICYCHUU TeHETUYECKHIX 3a00JIeBaHUI YeTIOBeKa.

JdemoncTpanum:

[optpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepuxos, H. B. Tumodees-
Pecosckuit, H. 1. BaBunos.

Tabauupl 1 cxembl: «MOHOTMOPUIHOE CKPELIMBAHUE U €r0 LUTOr€HETHYECKask OCHOBAY,
«3aKOH pacIIeIUIEHUs] M €ro IMTOI€HETUYECKas OCHOBa», «3aKOH UHUCTOTBI TaMeT»,
«urubpunnoe ckpeuBanue», «lLluTomornyeckne OCHOBBI AUTMOPUTHOTO CKPEIIWBAHUAY,
«Meio3», «B3anMoaeicTBre ajuleNIbHBIX T€HOBY, «I eHeTnyeckne KapThl paCTEHHN, KUBOTHBIX
n uenoBekay, «['eHeTnka mona», «3aKOHOMEPHOCTH HACJENIOBaHUS, CLEIUIEHHOTO C IOJOMY,
«Kapuotunsl dYernoBeka M JKUBOTHBIX», «Buael wu3mMeHunBOCTHY, «MoaudpukannoHHas
W3MEHUYUBOCTh», «HacnenoBanue pesyc-gpakropa», «['eHeTuka rpynn KpoBu», «MyTalioHHas
W3MEHYUBOCTHY.

O6opynoBanue: wmonenu-anmuimkanuu «MoHoOruOpuaHoe ckpemmBaHuey, «HemomHoe
JOMHMHHpOBaHME», «JlurnbpuaHoe ckpemmBaHue», «llepekpéct XpoMocom», MHKPOCKON U
MuKponpemnapar «/[pozodunay (Hopma, myTanuu (GopMbl KpbUIEEB U OKPAcKu Teja), repoapuii
«I"opox MOCEeBHONY.

JlaGopaTopHble U NpaKkTHYecKHe padoThbi:

JlaboparopHas pabota Ne 5. «M3ydyeHne pe3ybTaTOB MOHOTHOPUIHOTO U JUTHOPUIHOTO
CKPELMBAHUA y JPO30(HIIBI Ha TOTOBBIX MUKpOIpenapaTaxy.

JlaGopatopHas pabota Ne 6. «M3yueHne MOAUPHUKAIIMOHHON H3MEHYMBOCTH, TTOCTPOCHUE
BapHaIlMOHHOIO ps/ia U BApUALIMOHHOU KPUBOWY.

Jlabopartopnas pabora Ne 7. «AnHamu3 wmyrtauuil y JApo30o@uibl Ha TOTOBBIX
MHUKpOIIpenaparax».

IIpaxTuyeckas padota Ne 2. «CocTaBiieHue U aHAJIU3 POIOCIOBHBIX YEJIOBEKaY.

Tema 7. Cesexknusi oprann3MoB. OCHOBBI O0HOTEXHOJIOTHH.



Cenekuus Kak HayKa U Mpouecc. 3apoKJIeHUE CeJIeKIMU U gomectukanus. Yuenue H. U.
BaBwioBa 0 LEHTpax MNPOMCXOXKIEHUS U MHOrooOpas3usi KyJbTYpHbIX pacTeHui. LleHTpsl
IIPOUCXOXKACHHS JOMAIIHUX KUBOTHBIX. COopT, IOpOJa, ILITaMM.

CoBpeMeHHbBIE METOIBI CEJeKIMH. MaccoBbIi U WHANBUAYATbHBI OTOOPHI B CENEKIIMH
pacteHuii u kuBOTHBIX. OlieHKa SKcTephepa. bIu3KopoacTBEHHOE CKpelMBaHHe — MHOPUAMHT.
Uucrtas nuHua. CKpelmMBaHWE YHCTBHIX JIMHWK. ['erepo3uc, WM TUOpUIHAs —CuHJja.
HepoactBennoe ckpemmuBanue — aytOpuauHr. OtnanéHHas rubpuausanuss U €€ yCHeXH.
HckyccTBEHHBI MyTareHe3 M MOJyYEHUE MOJHUIUIOMIOB. J(OCTHIKEHUS CENEKIMH PACTECHU,
YKUBOTHBIX U MUKPOOPTaHU3MOB.

buotexHomoruss kKak oTpaciib NPOU3BOACTBA. ['€HHas HMHXKXEHEpHUs. OTalbl CO3JaHMS
pexomOunantHoit JIHK wu Tpancrennsix opranusmoB. Kierounas wunxenepus. Knetounsbie
KYJbTYpbl. MUKPOKJIOHAJIBHOE pa3MHOKEHUE pacTeHH. KiloHupoBaHue BBICOKOIPOLYKTHUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OpPraHU3MOB. OJKOJOTHYECKHE M JTHYeckue mnpobiemsl. MO —
TeHEeTHYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTparuu:

[Toptpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. I1BaHOB.

Tabmuupl u cxembl: Kapta «LleHTpBl MPOUCXOXKACHUS M MHOr0oOpa3usi KyJIbTYPHBIX
pactenuit», «Ilopoapl noMalHUX KUBOTHBIX», «COpTa KyJbTYpHBIX pacTeHMi», «OTnanéHHas
rubpuamzamus», «Paborer akagemmka M. @. HWBanoBa», «llomumnongus», «OOBEKTHI
ounorexHonorun», «Kinetounole KylabTypbl U KIOHHpOBaHHe», «KOHCTpynpoBaHHE U MEPEHOC
TE€HOB, XPOMOCOM.

ObopynoBaHue: MyJSDKH IUIOJIOB M KOPHEIUIOAOB TUKUX (OPM M KyJBTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX035UCTBEHHBIE PACTEHUS.

JlabopaTopHbIe U NIpaKTHYeCKHe padoThI:

Okckypeusi «OCHOBHBIE METOABI U JTOCTHXKEHUS CEJEKLUWU PAaCTeHMH M KMBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHLUIO, TUIEMEHHYIO (hepMy, COPTOUCIIBITATENbHBIA YYacTOK, B TEIUIMYHOE
XO03SMCTBO, JTA0OPATOPHUIO arpOYHUBEPCUTETA UM HAYYHOTO IICHTPA)».

11 KUIACC

Tema 1. DBoJIONHOHHAS ONOJIOTHSA.

[Ipennochliki BO3HUKHOBEHHS SBOJIIOLMOHHOW TEOPUHU. DBOJIOIMOHHAS TEOpUA U €&
MecTO B Ouosioruu. BiusiHue BOIIOIIMOHHON TEOPUH HA Pa3BUTHE OMOJOTUU U JPYTUX HAYK.

CBuzerenbcTBa 3BoNOIUU. [laneoHTonoruyeckue: MOCIEOBATEIBHOCTh MOSBICHUS
BUJIOB B MAJICOHTOJIOTUYECKON JIETOMUCH, NepexoaHbie ¢hopMbl. buoreorpaduueckue: cxoacTBo
U paznuuue GayH u GIop MAaTEPUKOB U OCTPOBOB.

DOMOpHONOTHYECKHE: CXOACTBA U Pa3Inyusi SMOPHOHOB DPAa3HBIX BHUIOB IO3BOHOYHBIX.
CpaBHHUTEIILHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, AHAJIOTHYHbIC, pPyAUMEHTapHbIE OpTaHbI,
aTaBU3MBL. MOJEKYIIPHO-OMOXUMHYECKHE: CXOJCTBO MEXAHM3MOB HACIICJICTBEHHOCTH U
OCHOBHBIX METa0OIMYECKUX MMyTeH Y BCEX OpraHU3MOB.

OpomtormonHas teopus Y. JlapBuna. [IpeanochUikM BO3HMKHOBEHHS J1apBHHU3MA.
JIBwkyniye Cuibl 3BOJMIOLUMKM BUAOB 1O JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TpHU
OTPAaHWYEHHOCTH PECYpPCOB, HEONpEeIEHHAs W3MEHYMBOCTh, OOpb0a 3a CyIIeCTBOBaHUE,
€CTECTBEHHBIN 0TOOP).



Cunrernueckas teopus 3Bosonun (CTO) u e€ 0oCHOBHBIC MOJIOKECHHS.

MuxkposBosmonus. [Tomyssaimst Kak eTMHNLIA BUIa U SBOJTIOIUH.

JBwkymme cwibl (hakTopbl) 3BOJIOLNWK BHIOB B MpHpoae. MyTallMOHHBIA TpOIecC U
KOMOMHATHBHAsT M3MEHYMBOCTh. [lomymnsiuoHHble BONHBI u JApeid reHoB. Uzomsauus u
MUTpaLISL.

EcrectBenHblii oTOOp — Hampapistomuid (GakTop 3BOMONUH. DOPMBI €CTECTBEHHOTO
otbopa.

[IpucnocobaeHHOCTh OPTaHU3MOB KaK pe3yJbTaT dBOMONHH. [IpuMepsl mpucnocobaeHuit
y opranu3moB. ApoMop(}03bI ¥ UIUO0ATANTAIIUH.

Bun u BumooOpazoBanme. Kputepum Buma. OcHOBHblIE (OpMBI BHI000pa30BaHUS:
reorpauyeckoe, SKOJI0rHUECcKOoe.

MakposBomonusa. Popmbl IBONIONKK: (prsteTHYeCKasi, TUBEPreHTHAs, KOHBEPreHTHAs,
napaenbHas. HeoOpaTuMocTh 3BOTIOIUH.

[Ipoucxoxaenne  OT  HECNEUHMAIU3UPOBAHHBIX  IMPEIKOB. [Iporpeccupyromas
crenuanu3anysa. AJanTuBHAs paaralys.

JdemoncTpauum:

[oprpetsr: K. Jlunne#, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
['exkens, @. Miomiep, A. H. CeBeprios.

Tabnmuuper u cxembl: «Pa3BuTue OpraHMYECKOro Mupa Ha 3emie», «3apobIlu
MO3BOHOYHBIX KUBOTHBIX», «Apxeontepukc», «DopMbl OOppOBI 32 CYyIIECTBOBAaHHUE),
«EctecTBeHHbI  0TOOp», «MHOrooOpasue copToB pacTeHui», «MHOrooOpasue Mopos
KUBOTHBIXY, «JTomynsumy, «MyTaruoHHas U3MEHUYUBOCTDY, «ApoMopdo3b»,
«Mnnoananramuny, «OO0mast aereHepanus», «JBrkymue cuibl sBomonun», «Kapra-cxema
MapmipyTta myremectBus Y. JlapBuHa», «bopbba 3a cymectBoBanuey, «IIpucnocobieHHOCTH
opraHu3mMoBy, «I eorpaduueckoe BUI000pa3oBaHuE», « IKOJIOTHUECKOE BHI000pa30BaAHUEY.

O6opynoBaHHe: KOJIJIEKLUS HACEKOMBIX C pa3JIMYHBIMU THUIIAMU OKpPacKu, HAbOp MII0/I0B U
ceMsH, kosuiekius «IIpuMephl 3alIUTHBIX MPUCTIOCOOJIECHUHN Y )KUBOTHBIX», MoJieNIb « OCHOBHbBIE
HaIpaBJICHUS YBOMIOLUNY», 00bEMHAsE MOIeNb « CTpPOCHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIXY.

buoreorpaduueckas kapra mupa, KowieKius «DoOpMBI COXPAaHHOCTH HCKOMAEMbIX
KUBOTHBIX U pacTeHHil», mozaenb anmuikanusa «llepekpécT XxpoMocom», BiaKHbIE MpernapaThl
«Pa3zBute Hacekomoro», «Pa3BuTue msArymkuy», Mukponpenapar «poszoduna» (HOpMa,
MyTalu# (opMbI KPBIIIHEB U OKPACKH TEJIA).

JlabopaTopHble U IpaKkTHYeCKHE PadOThI:

JlaboparopHas pabota Ne 1. «CpaBHeHHE BUAOB 10 MOPPOIOTUIECKOMY KPUTEPHUIOY.

JlaGopaTopnass pabota Ne 2. «OmnmcaHue NPHUCTIOCOOJICHHOCTH OpraHm3mMa Hu eé
OTHOCHUTEJILHOT'O XapaKTepay.

Tema 2. Bo3HMKHOBeHHe M pa3BUTHE )KM3HU HA 3emJie.

JloHayuHble TIpeACTaBICHUS O 3aPOKJICHUU KU3HU. HaydHble rUnoTe3sl BOSHUKHOBEHUS
KU3HM Ha 3emJyie: a0uoreHe3 W IMaHCIepMus. XUMHYECKas IBONIONUA. AOHOTEHHBIN CHHTE3
OPraHWYECKHX  BEIIECTB W3  HEOPTraHWYECKUX. OKCIEPUMEHTAIBHOE  IOATBEPKICHUE
XUMUYECKOW 3Bomronnu. HavanbHbeie stansl Ononorudyeckor spostonun. ['unoreza PHK-mupa.
dopMHupoBaHUE MEMOPAHHBIX CTPYKTYp U BO3HUKHOBEHHE MPOTOKIETKHU. [lepBble KIETKU U HX
sBoMOLUA. POPMHUPOBAHUE OCHOBHBIX I'PYIII KUBBIX OPTraHU3MOB.



PazButne xu3Hum Ha 3emsie mo Hpam U nepuomam. Karapxei. Apxeickas u
nporepo3oiickas dpbl. [lameosolickas spa u €€ mnepuoabl: KEeMOPUUCKUH, OPIOBHKCKHM,
CUJIypUICKUH, IEBOHCKUI, KAMEHHOYT OJIbHBIN, IEPMCKHUM.

Me3so030licKast 3pa U €€ EPUObl: TPUACOBBIN, FOPCKUM, METIOBOM.

Kaiino3zoiickas 3pa v €€ nepuo/ibl: MajieOreHOBbIN, HEOT€HOBBIN, AaHTPOIIOT€HOBBIIA.

XapakTepucTUKa KIMMaTra U TIeOJIOTMYECKUX MpoueccoB. OCHOBHBIE 3Talbl HBOJIIOIUU
PaCTUTENILHOTO W JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHuil W KMBOTHBIX. [losiBieHue,
pacuBeT U BBIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.

Cucrema opraHM4ecKoro Mupa Kak OTpakeHUE 3BOJIOLUU. OCHOBHBIE CUCTEMATHUECKUE
TPYIIIBI OPraHU3MOB.

OBojirOIMs 4eloBeKa. AHTpONOJIOrMs Kak Hayka. PasButhe mnpeacTaBieHUN o
MIPOMCXOXKACHUU YeIoBeKa. MeTo/ibl u3ydeHus: antpororene3a. CxoicTBa U pa3inyus YeaoBeKa
1 )KMBOTHBIX. CUCTEMATHUECKOE MOJI0KEHUE YETOBEKA.

JBwxymme cunbl  ((akTopsl) aHTpororenesa. HacnencTBeHHass HM3MEHYHBOCTh H
ecTecTBeHHbIN 0TOOp. OOIIEeCTBEHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYIUil TpyAa, MBIILUICHUE,
pedb.

OCHOBHBIE CTaJUU W BETBU 3BOJIOLMHU YEJIOBEKA: aBCTPAIONUTEKH, UENOBEK YMEbIH,
UYenosek mnpsamoxoxsammii, YemoBexk HeaHnaepraabckui, Yenosek pasymsbid. Haxonku
HCKOMAEMBIX OCTaTKOB, BpEMs CYIIECTBOBaHHUs, 00JAaCTh PaclpOCTPaHEHUS, 0O0BEM TOJOBHOTO
Mo3ra, 00pa3 *KHU3HHU, OPYIusl.

UYenoseueckue packl. OCHOBHBIC OOJBINHE pachl: €BPOINEOUIHAS (€Bpa3uiicKas), HETpo-
aBcTpajouHas  (PKBaTOpHaJIbHAsA), MOHroJIouAHas  (a3MaTCKo-aMepuKaHcKas).  YepTsl
MIPUCIIOCOOJICHHOCTH TPEJACTaBUTENIEH UEJIOBEYECKMX pac K YCIOBHSAM CYyIIECTBOBaHHMS.
EnunctBo uenoBeueckux pac. Kputuka pacuzma.

JdemoncTpauum:

[Moptpetsr: @. Penn, JI. Ilactep, A. . Onapun, C. Munep, I'. FOpu, Y. JlapBus.

Tabmuipl u cxembl: «Bo3nukHoBeHHe COTHEYHOU cUCTeMbl», «Pa3BUTHE OPraHMYECKOro
mupa», «PactutenpHas kieTka», <«KuBoTHas kieTka», «lIpokapuornueckas KieTkay,
«CoBpeMeHHas cucTemMa OpraHM4ecKoro Mupay», «CpaBHEHHME aHATOMUYECKHUX YEepT CTPOCHUS
YeJloBeKa M 4YeJIOBEKOOOPa3HbIX 00e3bsiH», «OCHOBHBIE MECTa IMaJCOHTOIOTHMYECKUX HAaXOJOK
MPEJIKOB COBPEMEHHOrO 4YeJIOBEeKa», «/lpeBHedmme moam», «JpeBHue moam», «llepsbie
COBpPEMEHHBIE JI0n», «HenoBeueckue paco».

Ob6opynoBanue: wmynsku  «lIporcxoxaeHue dYenoBeka» (OIOCTBI  aBCTPAJIONUTEKA,
MUTEKaHTPOIa, HeaHJepTaiblla, KPOMAHbOHIIA), CJIENKH WM W300pa)KeHUs] KaMEHHBIX OpyIui
MEepBOOBITHOTO YeJIOBEKa (KaMHHU-YOIIEPhl, pyOmiia, ckpedia), TeOXpPOHOIOTHYecKas TaduIa,
KoJUIeKIUs «DOPMBI COXPaHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTCHHIN.

JlabopaTopHble U NIpaKkTHYeCKHe PadoThI:

[Tpaktuueckas padora Ne 1. «/3yueHue HCKOMAaeMbIX OCTATKOB PACTEHUN M KUBOTHBHIX B
KOJUIEKLIUSAX .

DKCKypcusi «IBOJIIOIUS OPraHUYECKOTO MUpa Ha 3emiie» (B €CTeCTBEHHO-HAYUYHBIM WITH
KpaeBeaueCcKuil Mmy3en).

Tema 3. Oprann3msl U OKPY:KaKOIIAs cpeaa.

DKOJIOTHSl KakK HayKa. 3aJaud MW pas3jielibl  3KOJOTMH. MeToabl 3KOJIOTHYeCKUX
HccIeq0BaHUM. JKOJOTHYECKOEe MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKaA.



Cpenpl  oOuTaHHMS  OpPraHU3MOB:  BOJHAs,  HA3e€MHO-BO3JyIlIHAas,  IOYBEHHas,
BHYTPUOpPraHU3MEHHA.

Okonoruyeckne (axropel. Kiaccudukanus skonorndeckux (akTopoB: aOMOTHYECKHE,
OMOTHYECKHUE U aHTPOIOreHHbIe. JleliCTBIE IKOJIOTHYECKUX (PAKTOPOB Ha OPTaHU3MBI.

Abuotnueckue  (GakTophl:  CBET, TEMIepaTypa, BIaXHOCTb.  DOTONEPUOIU3M.
IIpucnocobnenus OpraHn3MoB K I€HCTBUIO aOMOTHYECKUX (hakTopoB. bruonornyeckne puTmsl.

buotnyeckne  ¢dakrtopel. Buasl OMOTHYECKMX  B3aMMOJEHCTBHIA:  KOHKYPEHIIHSA,
XHMIHAYECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, kooneparus, MyTyaJlu3M, KOMMEHCAIN3M
(KBapTUPAHCTBO, HaXJeOHMYECTBO). AMEHCaau3M, HEWTpajau3M. 3HaueHHEe OMOTHYECKUX
B3aMMOJICHCTBHM IS CYIIIECTBOBAHUS OPraHU3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTEpPUCTUKU MOMyassuuu. OCHOBHBIE TIOKa3aTeNu TMOMYJISLHUU:
YHCJIEHHOCTb, IUIOTHOCTb, POXKJIA€MOCTb, CMEpPTHOCTb, MPUPOCT, Murpanus. JuHamuka
YHMCJIEHHOCTH MOIYJISILUY U €€ peryJsuusl.

JdemoncTpanuu:

[Toptpetsr: A. I'ymGonsar, K. @. Pynse, O. ['exkensb.

Tabmump! u cxemsl: kapta «lIpupoansie 30Hb1 3emiin», «Cpenbl OOUTaHUS OPTaHU3MOBY,
«Dotonepuoguzm», «llomynsmum», «3aKOHOMEPHOCTH pOCTa UUCIEHHOCTH IOMYJISLUU
uHOy30puu-Tyhenbkm», «llumessie nenmy.

JlabopaTopHblie M NpaKTHYeCKHE PAdOThI:

JlabopaTopHnas pabota Ne 3. «Mopdonoruueckre 0COOEHHOCTH PaCTCHUI W3 Pa3HBIX MECT
oOUTaHUS.

JlaGopatopHas padorta Ne 4. « BnustHue cBeTa Ha pOCT M Pa3BUTHE YEPEHKOB KOJICYCa.

[IpaxTuyeckas padora Ne 2. «Iloc4€T IUIOTHOCTH NOMYJISIUMA pa3HBIX BUIAOB PACTCHHUI».

Tema 4. CooOmecTBa 1 IKOJIOrH4eCKHE CHCTEMBI.

CoobOmectBo  opranu3mMoB —  OworeHo3.  CTpyKTypel  OWOILIEHO3a:  BHIOBas,
MIPOCTPAHCTBEHHAs, Tpopudeckas (nuuiesasi). Bunpi-nomunantsl. CBs3u B OHMOLIEHO3E.

DKonoruveckue cuctembl (dkocucreMbl). [loHsATHE 00 SKOCHMCTEME W OHOTEOICHO3E.
QYHKIMOHAJIBHBIE KOMIIOHEHTBI 3KOCHCTEMBI: IPONYLIEHTBI, KOHCYMEHTBI, PEAYLIEHTHI.
KpyroBopoT BemecTB M IHOTOK 3HEpruu B sKocucteme. Tpoduyeckue (MUIIEBbIE) YPOBHU
skocuctemsbl. [lumieBble nenu M ceTd. OCHOBHBIE IIOKa3aTeNM HKOCUCTEMBI: Omomacca,
MPOAYKIMSA. DKOJOTHUYECKHUE NHpaMUIbl: MNPOAYKIIHMH, UYUCIEHHOCTH, Ouomacchl. CBoicTBa
9KOCUCTEM: YCTOWYUBOCTb, CAMOPETYIISIIMS, pa3BuTue. CyKIeccus.

[IpuponHble 3KOCHCTEMBI. ODKOCHCTEMBI 03€p M peK. ODKOCHCTEMa XBOWHOIO WIN
LIMPOKOJIMCTBEHHOT O JIeca.

AHTPOTIOTrE€HHBIE IKOCHUCTEMBI. ATPOIKOCUCTEMBI. Y pOO3KOCHCTEMBI. bronornueckoe u
X03MCTBEHHOE 3HAUYECHHE arpOIKOCHCTEM H yPOOIKOCHCTEM.

buopasnoobpasue kak (aktop ycToidunBoCTH dKOcUCcTeM. CoxpaHEeHHE OMOJIOTHYECKOTO
pa3HooOpa3us Ha 3emiie.

VYuenne B. U. Bepnanackoro o 6mocdepe. I'panunbl, coctaB u CTpyKTypa Ouochepsl.
XKuoe BemectBo U ero ¢yHkiuu. OcoOeHHOCTH Ouocdepbl Kak I00aTbHOM 3KOCHCTEMBI.
JlnHamugeckoe paBHOBECHE M 00paTHas CBs3b B Onocdepe.

KpyroBopoTbl BemecTB M OMOT€OXMMHUYECKHE IMKIIBI 3JEMEHTOB (yriepoja, aszoTa).
3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIIIH.



YenoseuecTBo B Onochepe 3emi. AHTpONIOTeHHBIE U3MeHeHUs B Onochepe. ['modanbHbIe
HKOJIOTUYECKHE TIPOOITEMEI.

CocymiecTBoBaHUE MPUPOBI U yenoBeuecTBa. CoxpaHeHne OMOpa3HOO0pa3Hs KaKk OCHOBA
ycToiunBocTu O6uocdepsl. OCHOBA pallMOHANBHOTO YIIPABICHUS MPUPOIHBIMU PECypcaMu U HX
HCIoJIb30BaHue. J{oCTHKEeHUsI OMOJIOTUU U OXpaHa MPUPOIBL.

JdemoncTpanum:

[optpetsr: A. [Ix. Tencinu, B. H. Cykaués, B. 1. Bepuanckuid.

Tabnuier u cxemsbr: «[lummessie nenu», «bUoIeHO3: cocTaB U CTPyKTypay, «lIpupogHbie
coobmectBa», «llemn mnuraHus», «OKoJIOrMUeckas mnupamuaa», «buocdepa u yenosex»,
«JKOocHCTeMa IIUPOKOJIMCTBEHHOIO Jieca», «IDKOCHUCTEMA XBOWHOIO Jjecay, «buoreHos
BoloéMa», «ArporneHo3», «lIpuMepHBIE aHTPONOTCHHBIE BO3ACHCTBUS Ha TPUPOAYY,
«BakHelmme WCTOYHMKHU 3arpsi3HEHMS BO3JyXa M TI'PYHTOBBIX BOI», «llouBa — BakHelmas
cocrasisomas ouocheps», «DakTopsl Aerpaganuu nousy, «IlapHukoBeIi 3G dexT», «DakTophI
PalMOaKTUBHOTO 3arpsa3HeHus onocdeprl», «O0mmas cTpykrypa ouocheps», «Pacnpoctpanenue
XKu3HH B Omocdepe», «O30HOBBIN dkpaH Ouocheprb», «Kpyrosopor yriepoma B Ouocheper,
«Kpyrosopot azora B Ipupoze».

ObopynoBanue: MO/JIEIb-aNIIINKALUS «Tunnynsie OHMOLIEHO3BI», repOapmii
«PacturenpHple  coobmiecTBa», Komiekuuu — «buoneHo3», «Bpemurenw — BaKHEHIINX
CEJIbCKOXO3SUCTBEHHBIX ~ KYJIBTYp», TepOapuu W KOJUIGKIMM pPACTEHUH U  KHUBOTHBIX,
MIpUHAJJISKAINE K Pa3HbIM SKOJOTHYECKUM IpyIinaM oJHOro Buaa, Kpachas kuura Poccuiickoit
®denepanuu, n300pakeHUs] OXpaHIEMbIX BUIOB PACTCHUHN W KHUBOTHBIX.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOT'PAMMDLI 110 BHOJIOTMN HA
BA30BOM YPOBHE CPE/IHEI'O OBIIIET'O ObPA3OBAHUA

Cormacuo ®I'OC COO, ycranaBnuBaroTcsi TpeOOBaHMSA K pe3yjibTaTaM OCBOCHUS
00YyYaroUIMMHUCS IPOTPaMM CPETHEro o0IIero 00pa3oBaHus: JINYHOCTHBIM, METAIPEIMETHBIM H
MIPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B CTPYKTYPC JHUYHOCTHBIX PE3YJIbLTATOB OCBOCHHA IMMPEAMCTA «bnonorus BbIJICJICHBI
CIIEJYIOIEe  COCTAaBIIAIOIIME: OCO3HAaHME OOYy4YaIOUIMMHUCSH  POCCHHCKOM  IpakaaHCKOU
HUJEHTUYHOCTH — TOTOBHOCTU K CAaMOPa3BUTHIO, CaMOCTOSTEIBHOCTH U CaMOOIPEIEIICHUIO,
HaJWMuMe MOTHBAIMM K OOydYeHUI0 OWOJIOTMH, IIEeJICHANPABICHHOE pa3BUTHE BHYTPEHHHUX
yOEXKIEHUI JIMYHOCTH Ha OCHOBE KJIIOUEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTHYECKOTO 3HAHUS, TOTOBHOCTb M CIIOCOOHOCTh OOYYalOIIMXCS PYKOBOICTBOBAThHCA B
cBOEH ACATCIIBHOCTHU OEHHOCTHO-CMBICJIIOBBIMHU YCTaHOBKaMU, IpUCymunumMu CHUCTCMC
OMOJIOTHYECKOr0 00pa30BaHUs, HAJIMYUE HKOJOTMYECKOrO MPaBOCO3HAHUA, CIIOCOOHOCTHU
CTaBUTb LIEJIU U CTPOUTH KU3HECHHBIE IIJIaHBI.

JImgaHOCTHEIE PE3YIbTATEl OCBOCHHA IMPECIAMETA «bnonorus JOCTUT'AKOTCSI B €IHMHCTBE
yqe6H0171 W BOCITMTATCIHLHOU ACATCIBHOCTH B COOTBCTCTBUU C TPAAUIIMOHHBIMU pOCCHfICKHMPI
COLIMOKYJIBTYPHBIMH, UCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMU LICHHOCTSAMH, IIPUHATBIMUA B
oOmiecTBe MpaBUJIaMU W HOPMaMu MOBEACHHS M CHOCOOCTBYIOT MpOIIEccCaM CaMOIO3HAHUS,
CaMOBOCITMTAaHUA W CaMOpPa3BUTHUA, PaA3BUTUSA BHYTpeHHel\/'I MOo3uIuM JIMYHOCTH, IMATPpUOTHU3MA,
YBaXECHMSI K 3aKOHY M IIPABONIOPAIKY, YEIOBEKY TpyJda M CTaplIEMy MOKOJEHHUIO, B3aHMHOI'O
YBOXEHUs, OEpPEe)KHOro  OTHOWIEHUS K  KYJIbTYpHOMY  HAcleIuI0 U TpaJuLUsaM
MHOT'OHallMOHAJIBHOTO Hapoza Poccuiickon denepannu, NpUPOAE U OKPYKAKOILIEH cpeie.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS y4eOHOTO npeaMeTa «buonorus» JOKHBI OTpakaTh
TOTOBHOCTh M CHOCOOHOCTh O0Y4YalOIIUXCsl PYKOBOJACTBOBATHCS CHOPMHUPOBAHHONW BHYTPEHHEU
HO3I/IHI/ICI71 JINYHOCTHU, CUCTEMOM IOEHHOCTHBIX OpI/IeHTaIII/If/'I, MO3UTHUBHBIX BHYTPCHHUX
yOKICHUH, COOTBETCTBYIONIMX TPAJAUIMOHHBIM I[EHHOCTSM POCCHICKOTO  OOIIecTBa,
paclHIMpCHUC KXKU3HCHHOT'O OIbITa U OIIbITa ACATCIBHOCTH B IMPOLCCCC pCain3alliid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN ESITEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaskIaHCKOro BOCIIUTAHMS

C(hOPMUPOBAHHOCTh TPAXKIAHCKOW TMO3MIMM  OOydYaromIerocss Kak AaKTUBHOTO W
OTBETCTBEHHOT'0 YJIEHA POCCUHCKOro 00IIeCTBa;

OCO3HaHHME CBOMX KOHCTUTYLHOHHBIX TpaB M OO0S3aHHOCTEH, YBa)KEHHE 3aKOHA U
MIPaBOIOPSIIKA;

TOTOBHOCTH K COBMECTHOM TBOp'—IGCKOﬁ ACATCIBHOCTU TP CO3JaHHUN y‘IG6HBIX IIPOCKTOB,
pPEeICHNHU y‘-I€6HI)IX U II03HABaTCJIbHBIX 3aJa4, BBIIIOJIHCHHUN OHMOJIOTHYECKUX SKCIICPUMCHTOB,

CHOCOOHOCTh  OMNpeNeNATh COOCTBEHHYIO IMO3UIMIO IO OTHOLICHHIO K SIBJICHUSAM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

yMEHHE YYWUTHIBATh B CBOMX JEWCTBUAX HEOOXOAMMOCTH  KOHCTPYKTHBHOI'O
BBaHMOI[efICTBHSI J'IIOJI@I\/'I C pasHbIMUA y6e)K,21€HI/I$IMI/I, KYJbTYPHBIMU LEHHOCTAMU U COLMAJIbHBIM
TIOJIOKEHUEM;



FOTOBHOCTh K COTPYJIHHYECTBY B IIPOLECCE COBMECTHOI'O BBINOJHEHUS YYEOHBIX,
MO3HABATEIBHBIX U MCCJIEAOBATEIbCKUX 3a/1ad, YBAXKUTEIHLHOTO OTHOIICHHS K MHEHHIO
OIIIOHEHTOB TIPH 00CYX ICHUN CIIOPHBIX BOIPOCOB OMOJIOTUIECKOTO COJICPIKAHUS;

TOTOBHOCTh K TYMaHUTapPHOHN U BOJOHTEPCKOM e TENbHOCTH;

2) NATPUOTHYECKOT0 BOCTIUTAHMS

c(hOpMUPOBAHHOCTH POCCUNUCKON TPAKIAHCKON HACHTUIHOCTH, TATPUOTH3MA, YBAKECHUS K
CBOEMY HApoOAy, 4yBCTBa OTBETCTBEHHOCTH Iepes, PonnHOM, ropioctu 3a CBOM Kpail, CBOIO
Ponuny, cBOI A3bIK U KYJIBTYPY, MPOILJIOE U HACTOSIIEE MHOIOHAIIMOHAILHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIEHWE K NPUPOAHOMY HACIAEAMID W TNaMATHUKAM IMPUPOJBI,
nocTxkeHus M Poccrn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CITOCOOHOCTh OIICHWBATh BKJIAJT POCCHMCKUX YUYEHBIX B CTAHOBJICHHWE W Pa3BUTHE
OMOJIOTHH, TOHUMAHUSI 3HAYEHUSI OMOJIOTUH B TIO3HAHUU 3aKOHOB MPUPOJIBI, B KU3HH YEJIOBEKA U
COBPEMEHHOTO O0IIIeCTBa;

uaeitHas yoexx1EHHOCTh, TOTOBHOCTH K CIIY>KeHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD
3a ero cynb0y;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

OCO3HAHUE AYXOBHBIX IEHHOCTEN POCCUICKOT0 HAPOa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlMI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LICHHOCTH;

OCO3HAHUWE JIMYHOTO BKJIa/Ia B IIOCTPOCHHUE YCTOMYMBOTO OyIyIIero;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM pOAMUTENSIM, CO3JaHHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUSA IIEHHOCTEW CEMEHHON >KM3HU B COOTBETCTBUU C TPALUIUSIMH HapOJI0B
Poccuu;

4) 3cTeTHYECKOr0 BOCIIMTAHMSI:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIOUYAs 3CTETHKY OBITa, HAYYHOTO U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUH;

MMOHUMAaHHE SMOLMOHAIBHOTO BO3AECHCTBUS KUBOM NPUPOABI U €€ HEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHHIO B Pa3HbIX BUAAX MCKYCCTBA, CTPEMIIEHHE TPOSBIATH
KauecTBa TBOPUYECKOM JTMUHOCTH;

5) ¢usuyeckoro BocnuTaHHs, (opMHPOBAHHSA  KYJIbTYPHI  3/I0POBbSI M
IMOIMOHAJIBHOTO 0JIArONoJIyYns:

MMOHMMAaHKE W peau3allys 3J0pOBOr0 U OE30MacHOr0 00pasa KU3HU (3A0POBOE MHUTAHHE,
coOIoficHre TUTHEHUYECKHUX MPaBWJI U HOPM, COQJIaHCHPOBAHHBIN PEKUM 3aHITHH M OTIbIXA,
peryisipHas ¢u3nyeckas AaKTUBHOCTb), OEpEeKHOIro, OTBETCTBEHHOIO M KOMIIETEHTHOI'O
OTHOIICHUS K COOCTBEHHOMY (PH3UYECKOMY H IICUXHUECKOMY 3I0POBBIO;

MOHMMAaHWE I[[EHHOCTH TPABWJI WHAMBHAYAIBHOTO U KOJUICKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYalUsX, YTPOXKAIOIIUX 3/IOPOBBIO U JKU3HU JIIOCH;

OCO3HAHHE TMOCIEACTBUI M HENPUSATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS aTKOTOoJs,
HapKOTHUKOB, KYpPEHHUS);

6) TPy10BOT0 BOCTIMTAHUSA:

TOTOBHOCTH K TPYAY, OCO3HAHKE IIEHHOCTH MacTepPCTBA, TPY10JIt00uE;



TOTOBHOCTb K aKTUBHOH JESITEIbHOCTH TEXHOJIOTUYECKOM U COIMAIbHOM HAIIPaBIEHHOCTH,
CIIOCOOHOCTh ~ WHUIMUPOBATh, IUIAHUPOBATH W CAMOCTOSITEIIBHO  BBIMOJHATH — TAKYIO
NeATEeNbHOCTD;

HMHTEpEC K pa3iuuHbIM cdepaM NpoQecCHOHAIBHON AesITeNbHOCTH, YMEHUE COBEpIIATh
OCO3HAHHBIH BBIOOP Oyayliei npodeccun 1 peanr3oBbIBaTh COOCTBEHHBIC KU3HEHHbBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpPa30BaHMIO M CaMOOOpPa30BaHUIO HA MPOTSHKEHWU BCEH
KHU3HU;

7) 3K0JIOTHYEeCKOT0 BOCIIUTAHUS S

JKOJIOTHUECKH 11e1ec000pa3Hoe OTHOIICHHWE K MPHUPOJIe KaK UCTOYHUKY JKU3HU Ha 3emIe,
OCHOBE €€ CyIIECTBOBAaHUS,

MOBBIIIICHUE YPOBHS 3KOJOTHYECKOW KYJBTYpPhI: NMPHOOPETCHHUE OIbITa TUIAHUPOBAHHS
MTOCTYITKOB M OIEHKH WX BO3MOXHBIX ITOCIICICTBUMN IS OKPYKAIOIICH CPEIbI;

OCO3HaHHE TI00aTBFHOTO XapaKTepa KOJOTMIECKHUX MPoOieM U MyTel X PeleHHS;

CIIOCOOHOCTH UCTOIB30BaTh MpUOOpETaeMble MPU U3YYCHUHU OMOJIOTHUU 3HAHUS U YMEHUS
MpU PEIICHUH TPoOJieM, CBSI3aHHBIX C PAIMOHAIBHBIM MPUPOJONOIH30BAHUEM (COOIIOCHHE
MPaBWI TIOBEJICHUSI B MPHUPOJC, HANPABICHHBIX HA COXPAHCHHE PABHOBECHS B JKOCHUCTEMaX,
OXpaHy BUIOB, YKOCHCTEM, OHOChepHl);

AKTUBHOE HEINPUATHE NCUCTBUM, NMPUHOCAILIMX BpEJ OKPYKAKIIECH NPUPOIHOU Cpene,
yMEHHE MPOTHO3UPOBATh HEOIArOMPUSATHBIE HKOJOTHMUECKHUE TMOCIEACTBUS MPEANPUHUMAEMBIX
JICUCTBUI U MPEIOTBpAILATh UX;

HaJIMYUE PA3BUTOrO HKOJOTHYECKOTO MBIIUICHUS, 3KOJOTHICCKOW KYJIBTYPHI, OITBITA
NESATEIBHOCTH  DKOJIOTUYCCKOW  HAMPABICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCSI HWMHU B
MO3HABATEIPHON, KOMMYHHMKAaTHBHOW M COLMAJIBHOW MpaKTUKE, TOTOBHOCTH K YYacTHUIO B
MPAKTUYECKON ACSITENIFHOCTH YKOJIOTMYECKON HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKd W OOIIECTBEHHOW TMPAKTUKHA, OCHOBAHHOTO Ha JHAJOTE KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHPE;

COBEpIICHCTBOBAHUE A3BIKOBOM M UNTATEILCKON KYJIbTYpPhI KaKk CPEACTBA B3aUMOICHCTBUS
MEX/1y JIIOJIbMH 1 TIO3HAHUS MHPA;

MOHMMaHME creun(UuKy OUOJIOTMM KAaK HAayKH, OCO3HAaHMA €€ poiau B (HOpMHUPOBAHHUU
palMOHATBLHOTO HAYYHOTO MBILIUICHUS, CO3/JaHUU IIEJIOCTHOTO MPEICTABICHUs 00 OKPYKaIOIIEeM
MUpEe KaK O EIWHCTBE TMPHUPOJIBI, 4YEIOBEKa M OOIIecTBa, B IMO3HAHUU MPHUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHUuH MpobdIeM COXpaHEHHUsI TIPUPOTHOTO PAaBHOBECHS;

yOeKAEHHOCTh B 3HAYUMOCTHU OMOJIOTHH JJIi COBPEMEHHOW IUBHIM3ALMU: 00eCHeUeHus
HOBOTO YPOBHSI Pa3BUTHUSI MEIHIIMHBI, CO3JAHHE MEPCICKTHBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemaTh pecypcHble mpoOIeMbl Pa3BUTHUS YEJIOBEUECTBA, MIOMCKA MyTeH BBIXO/Ia U3 TIIOOATBHBIX
9KOJIOTHUECKHUX MPOoOJIeM M 00ecTieueHus nepexoa K YCTOMYUBOMY Pa3BUTHIO, PAllMOHATTEHOMY
WCIIOJIb30BAaHHUIO IPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYECHUN OMOJIOTHYCCKUX 3HAHWMA B IICJIIX MOBBIIICHHS OOMICH
KyJbTYPBl, €CTECTBEHHO-HAYYHOH TI'pPaMOTHOCTH, KaK COCTABHOH 4YacTH (yHKIMOHAIHHOU
IPaMOTHOCTH O0yUaromuxcs, GOpMUPYEMOil MPU U3yueHUU OUOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOAOB IO3HAHUS, HUCIOJIB3YEMBIX B ECTECTBEHHBIX HAyKaXx,
CIIOCOOHOCTH HCIIOJIB30BAaTh TIOJMy4dyaeMble 3HAHUS 7S aHajdu3a M OOBSCHEHHS SBICHUM



OKpY’KaIOIIer0 MHpa M TPOHUCXOISAIIUNX B HEM HM3MCHECHUH, YMEHHE JiejaTh OOOCHOBaHHBIC
3aKIIIOYCHUA Ha OCHOBC HAYYHbLIX (1)aKTOB U HUMCIOIIMUXCA OAaHHBIX C MLCJIBIO TMOJYYCHUA
AOCTOBCPHBIX BBIBOJOB;

CHOCOOHOCTh CaMOCTOSITENILHO HCIOJIh30BaTh OWOJNIOTUYECKUE 3HAHUS JUIS  PEIICHHUS
po0JIeM B pealibHBIX KU3HCHHBIX CUTYaIIUsX;

OCO3HAHWE IICHHOCTH HAayYHOW JIEATEIBHOCTH, TOTOBHOCTh OCYIIECTBIISATH MPOSKTHYIO U
HCCIICAOBATCIBLCKYIO ACATCIbHOCTD MHAUBHUAYAJIbHO U B I'PYIIIIC,

TOTOBHOCTb M CHOCOOHOCTh K HENpPEpHIBHOMY OOPa30BaHUIO U CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOMYYEHUIO HOBBIX 3HAaHUU 1O OWOIOTMH B COOTBETCTBUU C >KU3HCHHBIMU
MOTPEOHOCTSMH.

METAIIPEJMETHBIE PE3YJIbTATbBI

MertamnpeMeTHbIE Pe3yIbTaThl OCBOCHHUS y4eOHOro mpeamera «bHONOTHS» BKIIOYAIOT:
3HaUYUMBbIC JUISI  (OPMHPOBAHUS MHPOBO33PCHHSI OOYYAIOMIMXCS  MEXKIUCIUILIMHAPHBIE
(MeXIIpeIMEeTHBIE) 00IIIeHAyYHbIE TOHITHS, OTPaXKaroIIHe 11eTIOCTHOCTh HAYYHOM KapTUHBI MUpa
U crietn(UKy METOZ0B MO3HAHUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKaX (BELECTBO, SHEPTHUs,
SIBJICHHE, TpPOIeCcC, CHCTeMa, HAyYHBIA (DaKT, MPUHINIL, THIIOTe3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, UCCIeNOBaHNe, HAOIIO/EHNE, U3MEpEHHe, DKCIEPHUMEHT M APYTuX), YHHBEPCAIbHBIC
ydeOHbIe NeHCTBUS (TMO3HABAaTEIbHBIE, KOMMYHHUKATHBHBIE, PETYISTUBHBIC), 00ECIeUNBAOIINE
(dbopMupoBaHre (QYHKIIHMOHATHHONW T'PAMOTHOCTH W COIMAIBHOM KOMIETCHLUH O00YYarolIuxcs,
CIIOCOOHOCTH oOyJaromuxcst UCIIOJIb30BaTh OCBOCHHBIE MEXIUCUUIUTMHAPHBIE,
MHUPOBO33PEHUYECCKHE 3HAHWS W YHUBEpPCAJIbHbIE y4YeOHbIC ICWCTBUS B IO3HABATEIBHOW U
COLIMAJIBHON ITPAKTHKE.

MeTtanpeamMeTHble pe3yNbTaThl OCBOEHUS MPOTPaMMbl CpPEeIHEro o0Iiero oOpa3oBaHUs
JOJIKHBI OTPaXKaTh:

OBiageHne YHMBePCAIbHBIMH YUeOHBIMH MO3HABATEIbHBIMM 1eHCTBUSIMU:

1) 6a3oBbIe JIOrHYeCKHeE ICHCTBHUS:

CaMOCTOSITENIEHO (pOPMYIHpPOBaTh M aKTyallM3UPOBATh MPOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIIONIb30BaTh TMPU OCBOCHUHM 3HAHUNA TNPUEMBI JIOTHUECKOTO MBIIUICHUS (aHaIN3a,
CHUHTE3a, CpaBHEHMS, KiacCU(pUKAIMU, OOOOIICHMsI), PACKpPbIBATh CMBICT OHOJIOTHYECKHUX
MOHSTHH (BBIICTATh KX XapaKTEePHbBIE MPU3HAKY, YCTAHABIUBATE CBS3H C JPYTHMH MOHITHIMH);

OTpEACNATh IENH JEATEIbHOCTH, 3aJaBasi MapamMeTpbl U KPUTEPUHM HUX JOCTHKCHUSA,
COOTHOCHUTH PE3YyIbTaThl AEITEIFHOCTHU C MOCTABICHHBIMH LIETSIMU;

HCIIOJIb30BaTh OMOJIOTMYECKHE MOHATHS sl OObsICHEHHUA (DaKTOB M SIBICHUN KHUBOU
TIPUPOJIBI;

CTPOUTHh JIOTUYCCKUE pACCyXICHUS (MHIYKTHBHBIC, JCIyKTHUBHBIC, IO aAHAJOTHH),
BBISBJISATH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B pacCMaTPUBAEMBIX SIBICHHSX, (OPMYIUPOBATH
BBIBOJIbI U 3aKIIIOUCHUS;

MIPUMEHSTh CXEMHO-MOJIEJIbHBIE CPEJCTBA JIJISl MPEICTABICHUS CYLIECTBEHHBIX CBSI3€H U
OTHOIIIEHUH B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a TakKe MPOTUBOPEUYHUIl pa3HOro poja,
BBISIBJICHHBIX B Pa3IMYHBIX HHPOPMAITMOHHBIX UCTOYHUKAX;



pa3pabaThIBaTh IUIaH PEHICHUS MPOOJIEMBI ¢ YIETOM aHAIN3a UMCIOIIUXCS MaTEPUATBHBIX
Y HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHUBBI B JACSATEIHHOCTb, OICHUBATH COOTBETCTBHE PE3YJIHTATOB LIEIISIM,
OLICHUBATh PHCKH MOCIICJICTBUH JIEATSILHOCTH,

KOOPJMHUPOBaTh W BBINOJHATh PAabOTy B YCIOBHAX pPEAIbHOTO, BHPTYAIBHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIUICHUE NP PEIICHUH KHU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCIEI0BATEILCKHE IEHCTBHUS:

BJIaJIeTh HaBBIKAMU Yy4e€OHO-UCCIIEI0BATEIbCKOW U MPOEKTHOM IEATENbHOCTH, HAaBBIKAMU
paspemeHus mpodsieM, CIOCOOHOCTBI0O H TOTOBHOCTHIO K CAMOCTOSITEIbHOMY MOHUCKY METOJIOB
peIIeHus MPaKTHYECKUX 3a7ad, MPUMEHEHHIO Pa3IMYHBIX METOO0B TTO3HAHUS;

WCIIOJB30BaTh PA3JIMYHBIC BUIBl ACSITEIBHOCTH MO IIOJyYEHUIO HOBOTO 3HAHUS, €ro
MHTEpIpeTaluy, NPeoOpa3oBaHUIO M MPUMEHEHHIO B YYEOHBIX CHUTYaIlUsX, B TOM YHUCIIE TpU
CO3/IaHUH YYEOHBIX U COLIMATIBHBIX IPOEKTOB;

(hOopMHUPOBATh HAYYHBIA THIT MBIILUICHHS, BIAJCTh HAYYHON TEPMUHOJIOTHEH, KIIFOYEBBIMU
MOHATUSIMU U METO/IAMU;

CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIC 3a7a4d B OOpa30BATEIBHON NEATEIHHOCTH U
KU3HCHHBIX CUTYallUsX;

BBISIBIISITh [IPUYUHHO-CIICJCTBEHHBIC CBSI3W M aKTyallU3UpOBaTh 3ajlady, BBIIBUTATh
TUIOTE3y €€ pelleHUs, HaXOAWTh AapryMEHThI JUIS JI0Ka3aTelIbCTBA CBOUX YTBEPIKICHHIA,
3aJ1aBaTh MapaMeTPhl U KPUTEPUU PEIICHHUS;

aHATM3UPOBATh IMOJNYYCHHbIE B XOJA€ pEIICHHS 3aJaud pPe3yJibTaTbl, KPUTHUYECKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, OLICHUBATh PUOOPETEHHBIH OIBIT,

OCYILIECTBIIATh IICJICHANIPABICHHBIN IMOMCK TEPeHOCca CPEICTB M CHOCOOOB IEHCTBUS B
po¢eCCHOHANBHYIO CPEy;

yMETh TIEPEHOCUTh 3HAHMSA B  TIO3HABATEIBHYI0 M  MPAaKTHYECKyl0  00JacTu
KHU3HEJIEATEIIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MMPEIMETHBIX 001aCTei;

BBIJIBUTATh HOBBIC HWJCH, MNpEIJIaraTh OPUTHHAIBHBIC TOAXOABI M PEIICHHS, CTaBHTh
MpoOJIEMBI M 3a]1a4H, TOTYCKAIOIINE aIbTePHATHBHBIC PEIICHHUS.

3) pa6ora ¢ ungopmanueii:

OPUEHTUPOBATHCA B PA3IUYHBIX MCTOUHUKAX MH(MOpMAIUH (TEKCTe Y4eOHOro mocoous,
HAYYHO-TIONMYJISIPHOM JTUTEpaType, OMOJIOTMYECKUX CIIOBApSX U CHPABOYHUKAX, KOMITBIOTEPHBIX
0a3zax naHHBIX, B MHTepHeTE), aHaIM3UpOBaTh HMH(POPMALMIO PA3IMYHBIX BUIOB H (HOpMm
MIPEICTAaBICHHS, KPUTUIECKH OLIEHUBATH €€ JIOCTOBEPHOCTh M HEIPOTHBOPEYHBOCTD;

(dbopMyIHpOBaTh 3aMpOChl W TPUMEHATh PA3TUYHBIE METOABI TPU TOUCKE M OTOOpe
6uosornyeckoit HHGoOpMaIK, He0OXOIUMOM /IS BHIIOJHEHUS yUeOHBIX 3a/1a4;

MpHOOpETaTh OMBIT WCIOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHIA,
COBEPIIIEHCTBOBATh KYJIBTYypy aKTUBHOT'O UCTIOIH30BAHUS PA3IIUIHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEIFHO BBIOMPATh ONTHUMAIBHYIO (OpMYy MpPENCTABICHHUS OHOJOTHIECKON
uHpopmanuu (cxeMsbl, rpaduKu, TuarpaMMbl, TAOIUIIBI, PUCYHKH U IPYTOE);

UCIOJb30BaTh HAYYHBI S3bIK B KauecTBE CpEACTBa MpH pabore ¢ OHOIOrMYecKOi
nHpOpMaIMEH: MPUMEHSITh XUMHUYECKUE, (PU3NUECKUE U MATEMaTHYECKUE 3HAKH M CHMBOJIBI,



¢dopmynbl, abOpeBUaTypy, HOMEHKJIATypy, HCIOIb30BaTh U MpeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISIHOCTH;

BJAJIeTh HABBIKAMM pACMO3HABAHUS M 3alIMTHl  WHPOpPMALWHU, HHPOPMAIMOHHON
0€3011aCHOCTH JTUYHOCTH.

OByajenne yHHBepCAJIbHBIMH KOMMYHHMKATHBHBIMH JeHCTBHAMM:

1) o0menne:

OCYILECTBIIATh KOMMYHHKAIIMU BO BceX cepax )KU3HM, aKTHBHO YYaCTBOBATH B JHAJIOTE
WIM JUCKYCCHM IO CYIIECTBY 0OCYX/1aeMoil TeMbl (YMEHHE 3aJaBaTh BOIIPOCHI, BBICKA3bIBAaTh
CY/KIEHUSI OTHOCUTENIBHO BBIMOJIHEHHUA TPEUIaracéMo 3aJaudd, Y4YWUThIBAaTh HMHTEPECHl MU
COIVIACOBAHHOCTB MO3UIUHI JPYTUX YYaCTHUKOB AMAJIOra UM JUCKYCCHH);

pacno3HaBaTh HeBepOasibHbIE CpencTBa OOLIEHMs, MMOHMUMAaTh 3HAUYEHUE COLMAJIbHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHHUSI KOH(DIUKTHBIX CUTYallUl, yMETh CMsIT4yaTh KOH(QJIUKTHI U
BECTU NIEPETOBOPBI;

BJIJIETh PA3JIMYHBIMU CIIOCOOAMM OOIEHHMS U B3aMMOJEHCTBUS, NOHUMATh HAMEPEHUs
ApyTUX JIOAEH, MPOSIBIATh YBaXKUTEIbHOE OTHOIIEHUE K COOECETHUKY U B KOPPEKTHOU (hopme
(hopMyIHpOBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOK TOUYKY 3pPEHHUS C HMCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHAasI 1eSITeIbHOCTh:

[IOHUMAaTh M MCIIOJIb30BaTh MPEUMYLIECTBA KOMAaHIHOW U MHIAMBHUYaJbHON pabOThl MpHU
perieHny OMoJorudyeckor mpoodsieMbl, 000CHOBBIBATh HEOOXOAMMOCTh IPUMEHEHHUS TPYMNIOBBIX
(dbopM B3aUMOZCHCTBUS MPH PEIICHUH yUueOHOH 3a1auu;

BBIOMPATh TEMATUKy M METOJbl COBMECTHBIX JEHCTBUH C Yy4€TOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEHN Ka)KJI0T0 4JI€Ha KOJUIEKTHBA;

IIPUHMMATh LEIH COBMECTHOM JEATEIBHOCTH, OPraHHU30BBIBAaTH M KOOPIWHUPOBATH
JNEUCTBHSL IO €€ JTOCTMIKEHUIO: COCTABIIATH IUIAH JEHUCTBHW, PaCIpENeNsITh POJIM C Y4ETOM
MHEHHI yYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHON pabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJAJA U KaKIOr0 YYaCTHHUKA KOMaHJbl B OOLIMI pe3ynbraT
10 pa3pabOTaHHBIM KPUTEPUSIM;

IIpeaaraTb HOBBIE INPOEKTHI, OLCHMBATh UIECH C MO3ULIHMHA HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBIISATh IO3UTHBHOE CTPATETMYECKOE IIOBEJACHME B pA3IUYHBIX CHUTyalusX,
MPOSIBJISITH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIUMATUBHBIM.

OByageHne yHHBEPCAJIBHBIMHU PeryJsiTHBHBIMH JACHCTBUSIMU:

1) camoopranu3anus:

UCIIOJBb30BAaTh OMOJOTMUECKUE 3HAHUS [UIS BBIABICHHS NPOOJEM W HX pEIICHHS B
KU3HEHHBIX M yUE€OHBIX CUTYaIHsX;

BbIOMPATh Ha OCHOBE OMOJIOTMUECKUX 3HAHUU 11€JIEBBIE U CMBICIIOBBIE YCTAHOBKH B CBOMX
JNEUCTBUAX M IOCTYIKAX IO OTHOLICHHWIO K JKUBOM IPHUPOJE, CBOEMY 3I0POBBIO U 3J10POBBIO
OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYILIECTBIISITh [O3HABATEIbHYIO JEATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh M (OpMyIupoBaTh COOCTBEHHBIE 3aJayll B O0Opa30BaTENbHOM JESATEIBHOCTH U
KU3HEHHBIX CUTyalLUsX;



CaMOCTOSITEJIBHO COCTABJIATH IIJIAH PELICHUs MPOOJIEMBI C YUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH 1 IIPEIIOYTEHUN;

J1aBaTh OLIEHKY HOBBIM CUTYalLlHUsIM;

paciupATh paMK1 y4eOHOTro MpeIMeTa Ha OCHOBE JIMYHBIX NMPEANOUTECHHH;

JieJ1aTh OCO3HAHHBIN BBIOOD, apIyMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CH0COOCTBOBATH (POPMUPOBAHHIO M TIPOSIBICHUIO MIMPOKOM APYIUIIMH B PA3HBIX 00JIaCTAX
3HaHUH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeNbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTUBBI B JICSATECIBHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YJIBTATOB LIEISIM;

BJIaJIETh HAaBBIKAMU [103HABATEIbHON pedIeKcur KaKk OCO3HAHHUS COBEPIIAEMbIX AEUCTBUN
Y MBICIIMTENBHBIX MPOIECCOB, UX PE3YIbTaTOB U OCHOBAHMM, HCIIOIB30BATh MPUEMBI pedieKcun
JUIsl OLIEHKU CUTYyallud, BBIOOpA BEPHOTO peIlCHMS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PEILIECHUS 110 UX CHIKEHUIO;

MIPUHUMATh MOTUBBI M ApTyMEHTBI IPYTUX MIPU aHAJIU3€E PE3YyJIbTAaTOB ACSATEIBHOCTH;

3) npuHsATHE Ce0s1 U IPYTHX:

IIPUHUMATD ce0s1, IOHUMAasi CBOU HEJOCTAaTKU U JOCTOMHCTBA;

IIPUHUMATHh MOTHUBBI U apIYMEHTBI JPYTUX IIPHU QHAIMU3€E PE3yIbTaTOB AESITEIbHOCTH;

IIPU3HABATh CBOE MPABO U MPABO JPYTUX Ha OIINOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH IPYTOro YeIoBeKa.

HNPEIMETHBIE PE3YJIbTATHI

[IpenmeTHblie pe3yabTatel ocBoeHHs nporpammbl COO o Ouosoruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT crienuduyeckue g yueOHoro npeameta «buonorusy HaydHble 3HaHUS, YMEHHUS U
CrocoObl JIEHCTBUM 10 OCBOCHHIO, HWHTEPNPETAMM W MPeoOpa3oBaHUIO 3HAHWUW, BHJIBI
JESATENBHOCTH MO TOJYYEHUI0 HOBOTO 3HAHMS M MPUMEHEHMIO 3HAHMNM B pa3iIM4YHBIX Y4eOHBIX
CUTyallUsiX, a TakKe B pEalbHBIX >XU3HCHHBIX CHUTYyallMsX, CBS3aHHBIX C Owuojorueil. B
porpamMme MpeaMeTHbIC Pe3yIbTaThl MPEACTABICHBI 10 roJaM 00y4eHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHHs yueOHoro mnpeametra «buonorus» 6 10 knacce
JOJIKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MecTe W POJM OMOJIOTMHM B CUCTEME HAy4YHOIO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MHpa U
HAy4YHOT'O MUPOBO33PEHHUS, O BKJIa/Ie POCCUICKUX U 3apyOekHbIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouosoruy, PyHKIHOHAIBHON rPaMOTHOCTH YeTIOBEKa JJIsl PEIICHUS )KU3HEHHBIX 3a/1aY;

YMEHHE pacKphIBaTh COJEpKaHUE OMOJOTMUECKUX TEPMUHOB M MOHSATHUM: )KU3Hb, KIIETKA,
opraHus3M, Meta0onm3M (0OMEH BEHIECTB M NPEBpallleHHEe SHEPruM), TOMEeocTa3s
(camoperynauus), ypOBHEBash OpraHM3allMs  JKUBBIX  CHUCTEM, CaMOBOCIIPOM3BE/ICHUE
(pempoayKIus), HaCIeICTBEHHOCTh, K3MEHUYUBOCTh, POCT U Pa3BUTHE;

yMEHHE H3jaratb OHOJOrMYecKrue Teopuu (KJIETOYHAs, XPOMOCOMHAas, MYTallMOHHAs,
LIEHTpaJbHasl JIOTMa MOJICKYJIsIpHOW Owmomorum), 3akoHel (I'. Menmens, T. Moprana, H. U.
BasuiioBa) 1 ydeHus (0 LeHTpax MHOT000pa3us U MPOUCXOKIEHUS KyJIbTypHBIX pacteHuit H. 1.
BagunoBa), onpenensaTb rpaHUIbI KX TPUMEHUMOCTH K )KHBBIM CHCTEMAaM;



YMEHHUE BIIa/IeTh METOJaMH Hay4YHOT'O IO3HAHUS B OMOJIOTMHU: HAOJIOJAEHHE U OINMCAHUE
KHUBBIX CHCTEM, IIPOLIECCOB U SIBICHUM, OpraHu3alus M MPOBEACHHE OHOJIOrMYECKOro
9KCIIEPUMEHTA, BBIABM)KCHUE THUIIOTE3bl, BBISIBICHHUE 3aBUCUMOCTH MEXAY HCCIENyEMbIMU
BEJIMYMHAMH, OOBSICHEHHE IOJIYYEHHBIX pPE3yJIbTAaTOB, MCIIOJb30BAaHHBIX HAYYHBIX IOHITHH,
TEOPHi U 3aKOHOB, yMEHHE JeJIaTh BbIBOAbI HA OCHOBAHUHU IIOJTYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIJIENATh CYIIECTBEHHBIE NMPHU3HAKM BHPYCOB, KJIETOK MPOKAPUOT U 3YKapHOT,
OJIHOKJIETOYHBIX M1 MHOTOKJIETOYHBIX OPIaHU3MOB, OCOOEHHOCTH MPOLIECCOB: OOMEHA BEIIECTB U
MIpeBpallleHus] PHEPTUU B KIIETKE, (POTOCHHTE3a, IIIACTUYECKOTO U IHEPreTH4ecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEW03a, OIIONOTBOPEHMSI, PA3MHOXKECHMSI, UHIUBUAYAIbHOIO Pa3BUTHUSA
opranu3ma (OHTOTEHE3);

yMEHHE NPUMEHAThH MOJIYYECHHbIE 3HAHUS NIl OOBSCHEHUS! OMOJIOTHYECKUX IMPOLIECCOB U
SIBIICHUH, JJI IPUHATHS PAKTUYECKUX PELICHUI B IOBCEIHEBHOM KU3HU C LIEJIbI0 00ecreYeHus
0€30MIaCHOCTH CBOETO 37I0POBbS U 3/I0POBbSI OKPYKAIOLIUX JIIOJIEH, COOMIONEHUS HOPM
IPaMOTHOTO TMOBEJIEHUs] B OKpYXarollell NpUpPOIHONW cpenae, MOHMMaHUE HEOOXOJUMOCTH
UCIOJIb30BAaHUS JAOCTHKEHUH COBPEMEHHOW OMOJOrMM M OMOTEXHOJIOTMH sl palMoOHaIbHOI'O
MIPUPOIONIOIB30BAHUS;

YMEHHE pelIaTh 3JIEMEHTapHble TE€HETUYEeCKHE 3aJayd Ha MOHO- W JAWTHOPHIHOE
CKpEIMBAHKE, CIICTUICHHOE HACIIC0BAaHHE, COCTABIATH CXEMbl MOHOTHOPUIHOTO CKpPEIINBAHUS
JUIs IpeiCKa3aHMsl HacJIeZI0BaHUs IPU3HAKOB y OPraHU3MOB;

YMEHHE BBIOJHATh JaO0OpaTOpHbIE M MpaKTHYECKUue paboThl, COOMIONATh NMpaBWia IpU
pabore ¢ y4eOHbIM U J1a00PaTOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTHYECKH OILICHUBATh M HHTEPIPETHPOBATH HH(POPMAIHMIO OHMOJIOTHYECKOTO
COJICpKaHMs, BKJIIOYAIOLIYIO0 IICEBJAOHAYYHbIE 3HAHMS W3 Pa3IMYHBIX HMCTOYHUKOB (CpeacTBa
MaccoBOil MH(MOpMAIMK, HAyYHO-TIOMYJISIPHbIE MaTepUabl), STHYECKUE aCTIEKThl COBPEMEHHBIX
UCCIIEZIOBAaHUM B OMOJIOTUHU, MEULIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTb COOCTBEHHbIE ITMCbMEHHBIE U YCTHbIE COOOIIEHHUs, 00001as
OnoNornYeckyt0o HHQPOPMAIMIO W3 HECKOJIBKMX HCTOYHHKOB, T'PAMOTHO HCIOJIb30BATh
MOHATUIHBIN annapaT OMOJIOTHH.

IIpenmeTHble pe3ynbTaThl OCBOeHMs YydeOHoro mnpenmera «buonorus» e 11 knacce
JOJKHBI OTPaKaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MecTe W POJM OUOJIOTMHM B CUCTEME HAy4YHOIO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAy4YHOT'O MHUPOBO33PEHHUS, O BKJIA/I€ POCCUICKUX U 3apyOexHbIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouosiornu, pyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBEKa JUIsl peleHHs )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COEPKaHUE OMOJIOrMYECKUX TEPMUHOB U NOHATHI: BUJI, OMYJISILINSA,
reHO(OH], HBOJIONMS, MABIKYIIHE CHIbl ((aKTOpBl) SBOJIOLUH, MPUCITOCOOICHHOCTD
OpPTraHu3MOB, BHUJI000pa30OBaHHE, JKOJOTHYECKHE (PAKTOpBL, OSKOCHCTEMa, MPOIYLEHTHI,
KOHCYMEHTBI, peJIyLIeHThI, LIeTIH MUTaHHsI, YKOJIOTHYECKasi MupamMuia, OMoreoreHos, ouocdepa;

yMEHHE Wu3/arate Ouosorndeckue Teopun (dBosounoHHas Teopus Y. JlapBuHa,
CHHTETHUYECKAasi TEOPHS IBOJIOINN ), 3aKOHBI M 3aKOHOMEPHOCTH (3apoAsiiieBoro cxoactra K. M.
bapa, uepenoBanus riaBHbIX HarpaBieHud u nyted spomonuu A. H. CesepuoBa, yueHus o
6uocdepe B. U. BepHazackoro), onpenensars TpaHULbl UX TPUMEHUMOCTH K KHBBIM CUCTEMaM;

YMEHHE BJIa/IeTh METOJaMH HAy4YHOTO IMO3HAHUS B OMOJIOTMHU: HAOJIOJAEHHE U OINHCAHUE
KMBBIX CHUCTEM, IPOLIECCOB M SIBICHHMH, OpraHM3alus M IPOBEJCHHE OHOJIOrHYEeCKOro



9KCIIEPUMEHTA, BBIABM)KCHHE THUIOTE3bl, BBISIBICHHUE 3aBUCUMOCTU MEXKAY HCCIEIyeMbIMU
BEJIMYMHAMHU, OOBSCHEHHE NOJYYCHHBIX PE3yJbTaTOB, HCIIOJNB30BAHHBIX HAYYHBIX MOHSTHH,
TEOPHii U 3aKOHOB, YMEHHE JI€TIaTh BBIBOIBI HA OCHOBAHUH TIOJYYE€HHBIX PE3yJIbTaTOB;

yYMEHHE BBIIETATH CYIIECTBEHHbIE MPU3HAKU CTPOCHUS OMOIOTHYECKUX 0OBEKTOB: BUOB,
MOMYJISIUI, TPOAYLUEHTOB, KOHCYMEHTOB, pEIYyLIEHTOB, OHOrCOLIEHO30B U JKOCUCTEM,
OCOOCHHOCTM  TPOIECCOB:  HACIEACTBEHHON  HM3MEHYMBOCTH, €CTECTBEHHOTO  0TOOpa,
BUI000pa30BaHus, MPHUCIIOCOOICHHOCTH OPTaHU3MOB, NEHCTBHS SKOJIOTUYECKUX (AKTOPOB Ha
OpPTaHU3MBI, IIEPEHOCA BEIIECTB U MOTOKA SHEPTUH B SKOCHCTEMaX, aHTPOIOTCHHBIX U3MEHEHUI
B JKOCHCTEMax CBOEH MECTHOCTH, KPYrOoBOpOTa BEIECTB W OMOT€OXMMHUYECKHX LHUKIOB B
ouocdepe;

YMEHHE TPUMEHSTH TOTYYCHHBIC 3HAHUS I OOBSICHEHHST OMOJOTHYECKHX IMPOIECCOB U
SIBIICHUH, JJIS1 IPUHATHS MPAKTUYESCKUX PEHICHUH B TIOBCEIHEBHOM KU3HH C IEIBIO 00€CIIeYeHUs
0€30MIaCHOCTH CBOETO 37I0POBbS U 3/I0POBbSI OKPYKAIOLIUX JIIOJIEH, COOMIONEHUS HOPM
IPaMOTHOTO TMOBEJIEHUs] B OKpYXarollell NpUpPOIHONW cpenae, MOHMMaHUE HEOOXOJUMOCTH
HCIIOJIb30BaHUS JOCTHKEHUIN COBpPEMEHHOM Oouoaorun TUTSE palrOHAIBHOTO
MIPUPOJIOTIONIE30BAHHS;

YMEHHE penaTh 3JIEMEHTapHble OMOJOTMYECKHE 3a/lauyM, COCTABIISATH CXEMBI IepeHoca
BEILIECTB U SHEPIUU B IKOCUCTEMAX (LIETIH MUTAHUSA );

yMEHHE BBIMOJHATH Ja0OpaToOpHbIe M MpaKTHYecKue padboThl, cOOMOAaTh MpaBuia MpU
pabote ¢ yuyeOHBIM U JTabOpaTOPHBIM 00OPYT0BAHHEM;

YMEHHE KPUTHUYECKH OIICHMBATh W HHTEPIPETUPOBATh HH(POPMAIUIO OHOJIOTHYECKOTO
COJCpKaHMS, BKJIIOYAIOLIYIO0 IICEBIOHAYYHbIE 3HAHUS W3 PA3IMYHBIX MCTOYHUKOB (CpeacTBa
MaccoBoil MH(pOpMaIMM, HAyYHO-TIOMYJIApHBIE MaTepuaibl), paccMaTpuBaTh TIJI00ANbHBIE
HKOJIOTHYECKHE MPOOJIEMbI COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3UIHIO;

YMEHHE CO3/1aBaTb COOCTBEHHbIE ITMCbMEHHBIE U YCTHbIE COOOIIEHHUs, 00001as
OnoNornYeckyt0o HHQPOPMAIMIO W3 HECKOJIBKMX HCTOYHHKOB, T'PAMOTHO HCIOJIb30BATh
MOHATUIHBIN anmnapat OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ie/ioB U TeM (uu¢posbie)
Ne n/m Konrpoabubie | IlpakTnuyeckue
NporpamMmblI Bcero o0pa3oBaTejibHbIE
padoThbI padoTbI
pecypchl
bub6moreka [IOK
L brooris kak Hayka 2 05 https://m.edsoo.ru/7f41c292
5 K S 1 but6mmoreka [IOK
VBRI CHETEMBL I 1x Opratisatit https://m.edsoo.ru/7f41c292
3 XUMUYECKUH COCTaB U CTPOCHUE KIICTKU 8 1 Bubmmorexa LIOK
P https://m.edsoo.ru/7f41¢c292
4 KuzneaesaTenbHOCTh KIETK 6 bubmmorexa LIOK
HN3H ATCIIBHOCTD TKHN
ACHTEN https://m.edsoo.ru/7f41¢c292
5 PasMHOXEeHME U MTHAMBUAYAIBHOE PA3BUTHE 5 1 bubnuorexa LIOK
OpPraHu3MOB https://m.edsoo.ru/7f41¢c292
HacnenctBeHHOCTE U U3MEHUYUBOCTD but6mmoreka [IOK
6 8 1.5
OpPraHu3MOB https://m.edsoo.ru/7f41¢c292
7 Cenekmust opranu3mMoB. OCHOBBI 3 bubnuorexa [JOK
OMOTEXHOIOT U https://m.edsoo.ru/7f41c292
3 p 1 but6mmorekxa [IOK
C3CPBHOC BpeMi https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 0 4



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

11 KIIACC

KosnyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHuUe pa3ieioB U TeM (uudposbie)
Ne ni/m Konrpoabubie | IlpakTuyeckue
NPOrpamMMmslI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypchl
but6mmoreka [IOK
9 1
L JBomonuotHa GHotorus https://m.edsoo.ru/7f41cc74
2 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 05 bubnuorexa LIOK
3emute ' https://m.edsoo.ru/7f41cc74
but6mmorexa [IOK
5 1
3 Oprati3Mbl i OKpy’aloLlas cpea https://m.edsoo.ru/7f41cc74
4 Coo6 9 bubmuotexa [JOK
000111€CTBA U IKOJIOTUYECKUE CUCTEMBbI httos://m.edsoo.ru/7f41cc74
5 p 5 but6mmorexa [IOK
€3epBHOE BpeMs
P P https://m.edsoo.ru/7f41cc74
BIIEE KOJIMYECTBO YACOB II
OBbII{ O CTBO HACOB I1O 34 0 95

[TPOTPAMME



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




ITOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
No KouanuyecTBo yacos Nlara JJIeKTPOHHBbIE HU(POBLIE
Tema YpoKa K()]-[Tp()ﬂ[,]-n,[e HpaKanecxne oﬁpasoBaTeﬂbnme
n/n Bcero U3yYeHHs
padoTsI padoThbI pecypcbl
bubmuorexa [JOK
1 Buonorus B cucteme Hayk 1 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
MeTtoab! mo3HaHus KUBOU
npuponsl. IIpakTuaeckas T
2 NIQ) lp:IJjIcnonI:iOBaH;Ce ;asiili?{;x 1 0.5 bubamoreia LIOK
https://m.eds00.ru/863e6122
METOJIOB MPH U3YUYECHUU
OMOJIOTHYECKUX 0OBEKTOBY
3 buonoruyeckue cucTemsl, 1 bu6mmorekxa [IOK
HPOLIECCHI U MX M3YyYCHHE https://m.eds00.ru/863e6564
4 XUMHYECKHUN cOCTaB KIIeTKU. Boaa 1 bu6mmoreka [JOK
Y MUHEpaJIbHBIC COJIH https://m.eds00.ru/863e674e
5 Bbenxu. Coctas u cTpoeHue 0enkoB 1 bubamoreta LIOK
https://m.edso0.ru/863e6b72
depMeHTHI — OHOJIOTHYECKHE
KaranuzaTopsl. JJabopaTtopHas
5 pabota Ne 1 «M3yuenue 1 05 bubmuorexa [JOK
KaTaJUTHYECKON aKTHBHOCTH ' https://m.eds00.ru/863e6b72
dbepMeHTOB (Ha IpUMEpPe aMUIIa3hl
WM KaTanasbl)»
bu6mmorexa [IOK
! YroeBoyet. Jlumme: 1 https://m.edso0.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

bu6mmorekxa [IOK

8 Hyxrentionsie kicnorst. AT® https://m.edso0.ru/863e6d5c
9 Hcropus u meTonsl u3ydeHus bubmuorexa [IOK
kiaetku. Kierounas reopus https://m.edso00.ru/863e6e88
10 KneTka kak nenoctHas xKuBas
cucreMa
CTpoeHue 3yKapuoTHIECKON
kieTku. JlabopaTopHas padora Ne
2 «M3yuyeHue CTpOCHUS KIETOK bubmuotexa [JOK
11 pacTeHui, )XUBOTHBIX, TPHOOB 1 0.5 https://m.eds00.ru/863e6ff0
OakTepui 1Mo MUKPOCKOTIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax u ux
OTHCAaHUE»

12 OOMeH BelecTB WM METa00JIN3M bubnuorexa LIOK
https://m.eds00.ru/863e766¢
bu6mmorexa [JOK

13 otociTes. XemocHres https://m.edso0o.ru/863e7c98

14 DHepreTuyeckuii oOMeH Bubnmorexa LIOK
https://m.edso0.ru/863e7aae

JKU3HEHHBIN IIUKIT KIETKHU.
Jenenue kimetku. MuTos.
15 JlabopaTtopHnast pabota Ne 3 05 bubmuorexa [JOK
«HabuoieHre MUTO3a B KIIETKaX https://m.edsoo.ru/863e7dc4
KOHYHKA KOpeIIKa JIyKa Ha
TOTOBBIX MUKpPOIpemapaTax»
16 Buocunres Oenka. Peakuusa bu6mmoreka [IOK
MaTPUYHOTO CHHTE3a https://m.edsoo.ru/863e796e
17 Tpancnsauus — 6uocuHTe3 Oenka bubnuorexa [IOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e

https://m.eds00.ru/863e796e

Hexnerounsie ¢popMbl )KU3HA —

bubmuoreka [JOK

18 BUPYCHI https://m.eds00.ru/863e7540
bubmuorexa [JOK
19 DopMbI pa3MHOKEHHST OPraHU3MOB https://m.edso00.ru/863e81b6
https://m.edsoo.ru/863e831e
. bu6mmoreka [JOK
20 Meiios https://m.edso0.ru/863e7f4a
OO0pa3oBaHKe U Pa3BUTHE MTOJIOBBIX
KJeTOK. OMI0/I0TBOPEHHE.
91 Jlaboparopuas pabota Ne 4 05 bu6nmoreka [JOK
«3yueHne cTpoeHHs TIOIOBBIX ' https://m.edso0.ru/863e81b6
KJICTOK Ha TOTOBBIX
MHUKpPOIIpenapaTax»
29 WNHnuBuayanpHOE pa3BUTHE bub6morexa [IOK
OpPTraHu3MOB https://m.edso0.ru/863e8436
I'eneTnka — HayKa o
23 HaCJ'IeJICTBeHHOZTI/I " bubmorexa HOK
https://m.edso0.ru/863e86f2
HU3MEHYHMBOCTH
3aKOHOMEPHOCTH HacCJeA0BaHUS
24 HpI/I3HaKO]I3). MOHOFI/I6pI/Il,[Z[HOC bubmorexa LIOK
https://m.edso0.ru/863e8878
CKpEIIMBaHHE
WTHOPHUIHOE CKpEIIUBaHUE.
25 J31a1<0H iefaBHcmforH; bubnmorexa LIOK
https://m.edso0.ru/863e89a4
HACJIEIOBaHUS MPU3HAKOB
ClerieHHOE HaCJIeJOBaHUE
26 npu3HakoB. JJabopaTopHas padora 0.5 bubmorexa LIOK

Ne 5 «M3yuenue pe3ynbTaToB

https://m.eds00.ru/863e8c60



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

MOHOTHOPHUIHOTO ¥ TUTHOPHUTHOTO
CKpeIIUBaHUs Y Ap030(HIIbI HA
TOTOBBIX MUKPOIIPENapaTax»»

I'enetuka nmona. HacnenoBanue bu6nmorexa [IOK
27 1
NPU3HAKOB, CIEIUIEHHBIX C TIOJIOM https://m.edso00.ru/863e8c60
M3MeHYnBOCTb.
HenacnenctBeHHass K3MEHYUBOCTD.
JlaGopaTopHas padota Ne 6.
28 I/ISque)HHepMO,HPIID(bHKaHHOHHOﬁ 1 0.5 bubmmorexa OK
https://m.edsoo.ru/863e8efe
W3MEHYHBOCTH, IOCTPOCHHE
BapHAIIMOHHOTO psijia u
BapUaLIMOHHOM KPUBOM»
HacnencTBenHast U3MEHUHUBOCTD.
JlabopaTopHas pabota Ne 7. bubmuorexa [IOK
29 . 1 0.5
«AHaITU3 MyTaIUi y APO30PHITBI https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MUKPOIIpEnapaTax»
30 I'eHneTnka yeaoBeka 1 bubmorexa LIOK
https://m.edso0.ru/863e8d78
PesepsHblil ypok. O6006111eH1E 110
31 teMe «HacaeacTBeHHOCTD | 1
U3MEHUYUBOCTH OPTaHU3MOBY
32 Cenekius Kak HayKa U IpolLece 1 bubmorexa OK
https://m.edso00.ru/863e9214
33 MeToap! 1 TOCTHKEHUS CEISKITHHI 1 bu6mmorexa [IOK
pacTeHHI U KUBOTHBIX https://m.edso0.ru/863e9214
34 buotexHomorus kak oTpacib 1 bubmuorexa [JOK
POM3BOJICTBA https://m.edso00.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 4



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

[TPOTPAMME




11 KIIACC

KognuyecTBo yacoB

DJIeKTpOHHbIe HH(poBbIE

Ne Jlara
Tema ypoka Kontposnbnbie | IIpakTHyeckne o0pa3oBaTe/bHbIE
n/n Bceero U3yYeHHs
padoTsI padoThbI pecypchl
1 DBOJIIOIMS U METOJIbI €€ U3yUCHUS 1 bubmmorexa LOK
https://m.edsoo0.ru/863ea20e
2 Hcropus pasBUTHs PEACTaBICHUN 1 bubnuoreka [IOK
00 »BoTIOIIMN https://m.edso0.ru/863e9570
3 MukposBontouus 1 Bubnmorexa LIOK
https://m.edsoo.ru/863e9cle
[Momynsius Kak dIeMeHTapHas
€MHHIIA BUJIA ¥ SBOJIOIUH.
4 HI;6opI:TopHI;;1 pabora ;9 1 1 0.5 brbmmorexa LIOK
https://m.eds00.ru/863e99c6
«CpaBHeHHE BUIOB IO
MOP(OJIOTHIECKOMY KPUTEPUIO»
5 JIBroKy1ie cuibl (31eMeHTapHbIe 1 bubmuorexa [IOK
(bakTOpHI) SBOIOIUH https://m.edsoo.ru/863e9da4
. bubmnoreka LIOK
6 EctectBennslit 0T00p U ero hopMsl 1 https://m.edso0o.ru/863e9ed0
PesynbTaThl 3BOIIONNY:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 BU000pazoBanue. Jlaboparopras 1 05 bubmuotexa [JOK
pabora Ne 2 «Onicanue ' https://m.edso0.ru/863e9fde
pUCTIOCOOJICHHOCTH OpraHu3Ma
€€ OTHOCHUTEILHOTO XapaKTepa
8 Hanpasnenust u mytu 1 bubmuorexa [JOK
MaKpO?IBOJIFOIIMN https://m.edsoo.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

HeobpaTumocTs 3BOIIONNN

Wcropus xusHu Ha 3emiie u

10 .
METO/]Ibl €€ N3YUECHUS
11 I'unore3sl MPOUCXOKIACHUS KUZHU bubnuoreka [IOK
Ha 3emie https://m.edso0.ru/863ea5a6
12 Pa3BuTHe xu3Hu Ha 3emiie 1o 3pam bubnuoreka [IOK
¥ [Iepuoiam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tallbl 3BOJIIOLNH
PACTUTENHLHOTO U KUBOTHOTO MHpA.
13 [Ipaktuueckas padorta Ne 1 05 bubmuotexa [JOK
«3yueHne UCKOTaeMBbIX OCTATKOB https://m.edsoo.ru/863ea8bc
pacTEeHUN U KUBOTHBIX B
KOJUIEKIIASAX»
14 CoBpemMeHHas cucTema bubmuorexa [IOK
OpPraHMYEeCKOro MUpa https://m.edsoo.ru/863ea48e
15 DBOJIIOLHS YeJIOBEKa bubnmoreka [JOK
(anTpomorenes) https://m.edsoo.ru/863eac2c
16 JIBuoxyiue cuisl (hakTophl) bubmuotexa [JOK
aHTPOTIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIMH IBOJIOINH
4eJI0BEKa
18 YenoBeueckue pachkl U IPUPOIHBIE bubmuorexa [JOK
aJlanTalyy 4eIoBeKa https://m.edso0.ru/863eaea2
Peseprublit ypok. O60011eHNE IO
19 TeMe «BO3HMKHOBEHME U Pa3BUTHE
KU3HU Ha 3emie»
20 DKoJIorus Kak HayKa
21 Cpenpl 0OUTaHUS U SKOJIOTHYECKHE bubmuoreka [JOK



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

bakTopbI

https://m.edso0.ru/863eafec

AbGuotndeckue GakTopsbI.
JlaGopatopHas pabota Ne 3.
«Mopdonornyeckue 0COOCHHOCTH

bubmuorexa [JOK

22 DACTCITHI H3 PASHRLX MET 05 https://m.edsoo.ru/863eb10e
obutanusy. Jlaboparopnas padota
Ne 4. «BnusiHue cBeTa Ha pOCT U
pa3BHUTHE YEPEHKOB KOJIEYCa»

bu6mmoreka [IOK

23 bromiieckie paxTopel https://m.edso0.ru/863eb348
DKOJIOTUYECKUE XapaKTSPUCTUKU
nomyJsiiun. [Ipaktudeckas padora

24 Ne 2 «ITopmcuér rioTHOCTH 0.5
MOMYJISIIIUA Pa3HBIX BUIOB
pacTeHui»

o5 Coo0rmiecTBa OpraHu3MoB — bubnmoreka [JOK
OMOIIeHO3 https://m.edso0.ru/863eb46a

26 DKOJIOTHYECKUE CUCTEMBI bu6mmorexa [IOK
(3KOCHCTEMBI) https://m.edso0.ru/863eb46a
OCHOBHBIE TIOKa3aTeIn

97 9KOCUCTEMBI. DKOJIOTUUECKHE bubmuoreka [JOK
nupamuabl. CBONCTBA DKOCHCTEM. https://m.edso0.ru/863eb5fa
Cykreccus

28 [Ipuponnble 3KO0CHCTEMBI

29 AHTPOTIOTEHHBIE YKOCUCTEMBI

30 Buocdepa — rnobanbHas bubnuorexa [IOK
HKOCHUCTEMA 3EMITU https://m.edso0.ru/863ebh5e

31 3aKOHOMEPHOCTHU CYIIECTBOBAHUS bubnmoreka [JOK



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e

ouochepsr https://m.edso0.ru/863ebd16

32 YenoeuecTBO B Onocepe 3emiu 1

33 CocymiecTBOBaHUE MTPUPOJIBI U 1 bu6nmorexa [JOK
4eJI0BEUECTBA https://m.edsoo.ru/863ebale
PeseprubIii ypok. O600611eHIE

34 tembl «Coo0rIecTBa u 1
9KOJIOTUYECKHE CUCTEMBD»

OBIIEE KOJIMYECTBO YACOB I10 34 95

I[TPOTPAMME



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




IPOBEPSIEMBIE TPEEOBAHMS K PE3YJIbTATAM OCBOEHHSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC

Kox
MPOBEPSAEMOr0
pe3yJbTaTa

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTeILHON MPOrpamMMBbl CpeiHero 001ero 00pazoBaHus

CdopMupoBaHHOCTh 3HAHMA O MECTE W POJHM OWOJOTHH B CHUCTEME
HAYYHOTO 3HAHHS €CTECTBEHHBIX HAayK, B (JOPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAy4YHON KapTUHBI MUPa U HAYYHOTO MHUPOBO33PEHUS; O
BKJIQIE POCCUHCKHUX U 3apyOeXHbIX YYEHBIX-OMOJIOTOB B pa3BHTHE
Oouosiornu; (pyHKIIMOHAIBHOW TPAMOTHOCTH 4YEJIOBEKAa MJISi PEIICHHUS
KM3HCHHBIX 3a/1a4

YMeHue pacKphiBaTh COJEpKaHWE OHOJOTUYECKUX TEPMUHOB U
MOHSITHIA: KHU3Hb, KIETKA, OpraHu3M; MeTabonn3m (0OMEeH BEIIeCTB H
MPEeBpAICHUE DHEPrUH), TOMeocTa3 (CaMOperyJsiius), ypOBHEBas
OpraHM3aIUs JKUBBIX CHUCTEM, CAMOBOCIPOM3BEACHHUE (PEIPOITyKIIHUs),
HACJIC/ICTBEHHOCTh, U3MEHYHBOCTh, POCT H Pa3BUTHE

YMeHue uznarath OHMOJIOrHYECKHe TEOPUH (KJIETOYHAsI, XPOMOCOMHAs,
MyTanuoHHas), 3akonbl (I. Menaens, T. Moprana, H.J1. BaBunosa) u
ydeHus (0 IEHTpaX MHOrooopazus M MPOUCXOXKJCHHUS KYJIbTYPHBIX
pacrenuii H.W. BaBunosa), onpeaensiTh rpaHuIlbl KX TPUMEHUMOCTH K
YKUBBIM CUCTEMaM

YMeHue BIAeTh METOJaMU HAYYHOTO TIO3HAHHS B OHOJIOTHH
(HaOmrofieHHe M OMHMCAHME JKUBBIX CHCTEM, IPOLIECCOB U SIBICHUN;
OpraHu3anusi W MpOBeJeHHE OHOJOTMYECKOro  JIKCIIEPUMEHTA,
BBIJIBWKEHWE  TUIOTE3bl;  BBISBJICHHWE  3aBUCUMOCTH  MEXITY
HCCIIeyeMBbIMU BEIIMYMHAMHE, OOBSICHEHHE TOMYyYEHHBIX PE3YJIbTATOB,
WCIIOb30BAHHBIX HAYYHBIX TMOHSTHH, TEOpPUM MU 3aKOHOB; YMEHHE
JIeNaTh BBIBOJIbI HA OCHOBAHUU TOJTYUYEHHBIX PE3yIbTaTOB)

YMeHHe BBIICIATh CYIIECTBCHHBIC NPU3HAKH BHUPYCOB, KIETOK
IMpOKapuoT H 9YKapuorT, OAHOKJICTOYHBIX U MHOTOKJICTOYHBIX
OpPraHW3MOB; OCOOCHHOCTH  MPOLECCOB OOMEHa  BEHIECTB W
NpEeBpalleHUs] SHEPrHUM B KIETKE, (POTOCHHTE3a, IUIACTHYECKOTO H
JHEPreTHYecKoro  oOMeHa,  XEMOCHHTEe3a, MHTO3a,  Meio3a,
OIINIOAOTBOPCHUA, PAa3MHOXCHUA, WHIAWBUAYAJIbHOI'O pPa3sBUTHA
opraHusma (OHTOT€He3)

YMeHue TpUMEHSITh TOMy4YeHHBbIE 3HAHUS IS OOBSICHEHHS
OHMOJIOTUYECKUX MPOIECCOB U SIBICHUM, ISl MPUHATUS MPAKTUYECKUX
pelieHnid B MOBCEAHEBHOM XKHU3HU B LIETAX oOecrieueHns 6e30MacHOCTH
CBOETO 37I0POBbsI M 37J0POBbsI OKPY>KAIOIIUX JIFOJIEH, COOJIIO/IEHUSI HOPM
rpaMOTHOIO MOBEACHUS B  OKPYXAWIIEH MPUPOJHON  Cpene;




MMOHUMAaHNE HE00X0IMMOCTH UCIIOJIb30BaHUS JOCTHXKEHU I
COBPEMEHHOM OHOJOTMM M OMOTEXHOJOTMM JUIsl palloHaIbHOIO
IIPUPO/IONI0JIB30BaHNUS

YMeHue pelars JIEMEHTapHble I'€HETHYECKUE 3aJa4d Ha MOHO- U
JUTHOpUIHOE CKpEIMBaHKE, CLEIUICHHOE HACIIEOBAaHUE, COCTABIATH
CXeMbl ~ MOHOTMOPHIHOTO  CKpeIMBaHUs Uil  MpeicKa3aHus
HacJIeZJ0OBaHUs IIPU3HAKOB Y OPraHU3MOB

YMeHue BBINOJHATH J1A0OpAaTOpHBIE U MPAKTUYECKUe paboThI,
cobmonartk TmpaBWja TpH padoTe ¢ y4eOHBIM H JTAOOPaTOPHBIM
0o0opy10BaHHEM

YMeHHe KpUTHUYECKH OLIEHUBATh M HWHTEPIPETUPOBATH HH(MOPMAIIHIO
OMOJIOTUYECKOT0 CO/IEPIKaHMs, BKIIOYAIOUTYIO TICEBIOHAYYHbIC 3HAHHS
U3 pa3ianuHbix UcToyHUKOB (CMMU, HayyHO-NIOMYJISIpHBIE MaTepHAIbI);
STHUYECKHE aCHEeKThl COBPEMEHHBIX HCCIEIOBaHUN B OHOJIOrUH,
MEUIHE, OMOTEXHOJIOTUU

10

YMeHue co3/1aBaTh COOCTBEHHBIC MTUCHMEHHBIC U YCTHBIC COOOIICHUS,
000011251 OMOTOTHYECKYI0 HHPOPMAIIO U3 HECKOJIBKUX HCTOYHHUKOB,
IPaMOTHO HCIIOJIb30BATh MOHATUIHBIN anmapaT OHOJIOTHH

11 KUIACC

Kon
NpoBepsieMoOro
pe3yJbTarTa

IIpoBepsiemble peIMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOM
00pa3oBaTeILHON MPOrPaMMBbl CpeIHero 001ero 00pazoBaHus

CdopmupoBaHHOCTH 3HAHUN O MECTE M POJM OMOJIOTUU B CHCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HayK, B (JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHOM KApTUHBI MHpPAa M HAYYHOI'O MHPOBO33PEHHUS; O
BKJIAJIE¢ POCCHMCKHX W 3apyOCKHBIX YUYEHBIX-OHMOJIOTOB B pa3BUTHE
Ouosnoruy; (QyHKIMOHAILHOW TPAMOTHOCTH YENIOBEKa IJIsi PEIICHUS
YKU3HEHHBIX 3a/1a4

VYMeHue packpblBaTh COAEp)KaHWE OWOJOTMYECKHX TEPMHHOB U
MOHATUI: BUJ, TOIYJSIUSA, TeHO(POH, SBOJIONNS, TBIKYIINE CHITBI
(paxTopsr) 9BOJIIOLINH, MIPUCTIOCOOICHHOCTD OpPraHHU3MOB,
BU1000pa3oBaHue, 9KOJIOTHYECKUE (bakTopsl, JKOCHCTEMA,
MPOJTyLIEHTHI, KOHCYMEHTBI,  PEAYIEHTHI, Hernu  [UTaHUs,
9KOJIOTUYECKasi MUpaMuIa, OuoreoreHo3, ornocdepa

YMeHue uznarath OMOJIOTHYECKHE TEOpUH (IBONIOIMOHHAA Teopus Y.
JlapBuHa,  CcHHTETMYeCKass  TEOpUs  DBOJIOLMHU), 3aKOHBl U
3aKOHOMEpHOCTH (3apojpbiieBoro cxoacrtsa K.M. bapa, uepenoBanus
IJIaBHBIX HampaBieHui u myteit sBomoruu A.H. CeBepiioBa, yueHus o
o6uochepe B.M.  Bepnanckoro), ompenensTb ~ I'paHUIBl  HX




IMPUMEHUMOCTH K JXKUBBIM CUCTEMaM

YMeHue BIaJeTh METOJaMH HAy4YHOTO TIO3HAHUS B OHOJIOTUH
(Habmo/leHHe M ONHMCAHHE XHMBBIX CHUCTEM, IPOLIECCOB W SIBICHU,
OopraHu3auusi M [pPOBEJEHHE OMOJIOTMYECKOro  SKCIIEpUMEHTa,
BBIJIBIDKEHUE  THUIIOTE3bl;  BBIABICHUE  3aBUCUMOCTH  MEXKIY
UCCIEelyeMbIMU BEJIMYMHAMU, OOBSICHEHHE MOJYYEHHBIX PE3YJIbTaTOB,
HCIIOJIb30BAHHBIX HAy4HBIX IIOHATHM, TEOPUM M 3aKOHOB; YMEHHE
JieNlaTh BHIBO/IbI HA OCHOBAHUH MOJYYEHHBIX PE3YJIbTAaTOB)

YMmenue BBIJICIISITH CYIIECTBCHHBIC NpPU3HAKH CTpOCHHS
OMOJOrMYEeCKMX OOBEKTOB: BHUJOB, MOMYJSIHM, MPOAYLEHTOB,
KOHCYMEHTOB,  PEAYICHTOB,  OHOrCOIICHO30B M  JKOCHUCTEM;
0COOEHHOCTH HPOLIECCOB HACJICJICTBEHHOMN W3MEHYUBOCTH,
€CTeCTBEHHOTO  O0TOOpa, BHA000Pa30BaHUs, IPHCIOCOOICHHOCTH
OpPraHM3MOB, ICUCTBHS DKOJOTMYECKUX (aKTOPOB HAa OPraHU3MBbI,
MepeHoca BEIIECTB U MOTOKA YHEPTHU B SKOCHUCTEMAX, aHTPOIIOT€HHBIX
W3MCHEHHI B DKOCHCTEMax CBOCH MECTHOCTH, KPYrOBOPOTA BEIECTB U
OMOreOXMMHUYECKHX ITUKIIOB B Onocdepe

YMeHue NpUMEHATh TOJy4YEeHHbIE 3HAaHUS A OOBSICHEHUS
OHMOJIOTHYECKUX mponeccoB u $IB.]'IGHI/II>1, IJId IMIPUHATHA IMPAKTHUYCCKUX
pelIeHNii B MOBCETHEBHOMN KU3HU B LENAX 00ecTieueHHs 0€30acHOCTH
CBOETO 30POBbs U 3J0POBbs OKPYKAIOLIMX JIIOJEH, COOIIONECHUS HOPM
IPaMOTHOIO IIOBEIEHUS B  OKPYJKAIOWIEH IPUPOAHOM  Cpere;
IIOHMMAHHE HE00X0IUMMOCTH UCIIOJIb30BaHUS JOCTHKEHUHN
COBPEMEHHOM OMOJIOrHH 711 pallMOHAJIBHOI'O IPUPOAONOIb30BAHUS

YMmenue peiiaTh 3JICMCHTAPHLIC OHMOJIOTHYCCKHE 3aga4n, COCTaBJIATH
CXCMEI IIEPCHOCA BCIICCTB U S9HECPTHUU B SKOCHUCTCMAX (I_[CHI/I HI/ITaHI/IH)

VYMeHue BBINOJNHATH JIAOOpAaTOpHBIE W NpaKTHYeCKHe paboTHl,
coOntofarh mnpaBwia npu padore ¢ yd4eOHBIM U J1aOOPATOPHBIM
o0opyioBaHNEM

YMeHue KpUTHYECKH OLIEHWBATh U HMHTEPIPETHPOBATH WHGPOPMAIIUIO
OHMOJOTUYECKOTO COJEPKaHUs, BKIIOYAIOIIYIO TICEBAOHAYYHbIE 3HAHUS
13 pa3nuHbiX UcTOYHUKOB (CMU, HaydHO-TIOMYJIIpHBIC MaTepUallbl);
paccmaTpuBaTth ri00abHbIe HKOJIOTMYECKHE po0IeMBI
COBPEMEHHOCTH, (DOPMHUPOBATH IO OTHOIICHUIO K HHUM COOCTBEHHYIO
MO3ULIUIO

10

YMeHne co3naBaTh COOCTBEHHBIC MTUCHMEHHBIE U YCTHBIE COOOIICHUS,
0000611ast 6MOTIOTUYECKYI0 WH(OPMAITUIO U3 HECKOJIBKHX MCTOYHUKOB,
I'paMOTHO HUCIIOJbB30BaTh HOHATHHHBIN arrapar onosornuu




INPOBEPSAEMBIE 3JIEMEHTbI COAEPKAHUA

10 KJIACC

Kon

IIpoBepsieMblil 3JIEMEHT COJCPKAHUSA

buonorus xak Hayka

11

buonmoruss — Hayka o xwuBOW mpupoze. Pomp Ouonormm B (opMUpOBaHHU
COBPEMEHHOW Hay4yHOH KapTUHBI MUpa. CucTeMa OHOJIOrMYeCKUX HayK

1.2

MeToapl MMO3HAHUS KUBOW MPHUPOABI (HAOIIOACHHE, HKCIEPUMEHT, OMHCaHUE,
U3MEpEeHUe, KiacCupuKamms, MOJACIUPOBAaHUE, CTAaTUCTUYECKas 00paboTKa
JTAHHBIX )

JKuBBIE CHCTEMBI U MX opraHusanusa

2.1

Xusble cuctembl (OMOCHCTEMBI) Kak mpeaMeT u3yueHusi omonoruu. CBOHCTBa
OMoCHCTEM M BX pazHooOpasue

2.2

YpoBHU oOpraHuzanuyd OUOCHCTEM: MOJEKYJSPHO-T€HETUYECKUH, KIETOYHBIH,
OpTraHu3MEHHBIH, MOIYJIALIMOHHO-BUIOBOH, YKOCUCTEMHBIH, OMOC(hEPHBIHA

XUMHYECKHUM COCTaB U CTPOCHUC KIICTKU

3.1

XWUMUYECKUH COCTaB KJIETKH. XHWMHYECKHE DJIEMEHTBhI: MAaKpPOIJIEMEHTHI,
MHKpO3JIEMEHTBl. Bojga wu MuHepanbHble BemecTBa. QDOyHKIMM BOABI H
MUHEpaJIBHBIX BELIECTB B kieTke. [loanepkanue ocMoTryeckoro 0ajgaHca

3.2

benku. CoctaB u crtpoeHue O€NKOB. AMHHOKUCIOTHI — MOHOMEpHI OEJIKOB.
He3ameHnMble M 3aMEHUMbIE aMHUHOKHCIOTBL. AMHHOKUCIOTHBIM COCTaB.
YPOBHU CTPYKTYpbl O€IKOBON MOJIEKYJbI (IEpBUYHAS, BTOPUYHAS, TPETUYHAS U
YeTBEpTUYHAs CTPYKTypa). XUMHYECKHE CBoicTBa OenkoB. buonormueckue
(byHKIMU OEIKOB.

®depmeHThl — Ouosoruueckue katanuzatopbl. CTpoeHue (epmeHTa: aKTUBHBIN
LHeHTp, cyOctpatHas cneuuduunocts. Kodepmentsl. Buramunbl. Otnnuns
(epMEHTOB OT HEOPraHNYECKHUX KaTalu3aTopoB

3.3

VYrneBoasl: MOHOCaxapuabl (TIIIOKO3a, pub03a W Ae30KcHpr0o03a), AMCaXapH bl
(caxapo3a, nakTo3a) W TMoOIUcaxapuabl (Kpaxmall, TIHUKOTEH, IeJUII0I03a).
buonorndeckue GyHKINHU YTIIEBOIOB.

Jlumuaer:  Tpurimnepuasl, — crepounabl,  pocdomunuasl.  ['mapoduabHO-
ruapodoOHbIe CcBoOWcTBa. buonormueckue ¢GyHkiuu JmnuaoB. CpaBHEHUE
YTJIEBO/IOB, OCITKOB U JIMTTUAOB KaK HCTOYHUKOB YHEPTUU

3.4

Hyxnennoseie kucnotel: JIHK u PHK. Hykneotuasl — MOHOMEPBI HYKJIEMHOBBIX
kucioT. Crtpoenune u (ynkmuu JIHK. Crtpoenme w ¢ynkmuum PHK. ATO:
CTpOeHUE U (QYHKIHH

3.5

[utonmorust — Hayka o kietke. Knerounas teopusi. MeToapl U3y4eHHUsI KIETOK

3.6

Knerka kak OCJIOCTHAA XHUBasA CHUCTCMaA. O6IJ_[I/IC NPpU3HAKHU KIICTOK: 3aMKHYTas




HapyxHasi mMemOpaHna, mojekynbl JIHK kak renermueckuii ammapar, cuctema
CHHTe3a Oenka

3.7

Tunbel KIeTOK: dyKapuoThdeckas U mpokapuotudeckas. OCOOEHHOCTH CTPOCHHS
MpoKapuoTHueckoi  kieTku. Kilerounas creHka Oakrtepuii. CtpoeHuHe
AYKAPUOTHYECKOM KJIETKH. OCHOBHBIE OTJIMYMS PACTUTENIBHOMN, MUBOTHOW H
IpUOHOMN KIIETKU

3.8

I10oBEpXHOCTHBIE CTPYKTYpBl KJIETOK — KJIETOYHAs CTEHKA, TIJIMKOKAJIMKC, HX
¢ynkuuy. [Inasmatuueckas MemOpaHa, e€ cBoiicTBa U pyHkimu. [{uronnasma u eé
opranousipl. OHOMEMOpaHHBIE OPraHOWIBI KJIETKU: DHIOIUIa3MaTUYecKas CETb
(BIIC), ammapar [ombmxwu, nu3ocombl. [loyaBTOHOMHBIE OPraHOWABI KIIETKH:
MUTOXOHJIpUH, IUIacTuAbl. [IpomcxokneHre MUTOXOHAPUM WM IUIacTuA. Buabl
wiactua. HememOpaHHbIE OpraHOMIbl KIETKH: PHOOCOMBI, KJIETOUHBIA LEHTD,
PECHUYKH, KIyTUKUA. DyHKIMKA OpraHOUIOB KIETKU. BriroueHus

3.9

Anpo — perynstopHbiii neHTp kKieTku. CTpoeHHWe siapa: siaepHas 000JI0YKa,
KapuoIuia3Ma, XpoMaTuH, AAPbIIIKO. XpOMOCOMBI

3.10

TpaHcnopT BELECTB B KIIETKE

)KPI?»HGI[CSITGJ'IBHOCTB KIICTKH

4.1

OOmen BemiecTB, WM MeTaO0IMU3M. AccUMMISLUS (TUTaCTUYECKUil OOMEH) U
TUCCUMIIIALNS (PHEPTEeTHUSCKHA OOMEH) — JBE CTOPOHBI €IUHOIr0 IMpoIecca
MeTabonu3Ma. Tumbl oOMeHa BemecTB: aBTOTPOQHBIN U rereporpodHsiil. Ponb
(dbepMeHTOB B 0OMEHE BEIIECTB U MPEBPAIICHUH YHEPTUU B KIIETKE

4.2

®dortocunTe3. CBeroBas n TeMHOBas (a3wl poTocuHTEe3a. Peakiuu GporocunTesa.
DddexkTuBHOCTH (hOoTOCHHTE3a. 3HAYeHUE (POTOCHMHTE3a ISl KU3HU Ha 3emiie.
Brusinue ycnoBuii cpeapl Ha (OTOCHHTE3 U CIIOCOOBI TIOBBIIICHHS €T0
MPOIYKTHUBHOCTH Y KYJIBTYPHBIX PACTCHHIA.

XeMocHHTe3. XEMOCHHTE3HpYIOIHe OakTepuu. 3HAaYeHHE XEeMOCHHTe3a s
YKU3HH Ha 3emiie

4.3

DHepreTHyecknii OOMEH B KIJeTKe. PaciiemnieHne BemecTB, BBIICICHHE U
aKKyMYJIMpPOBAaHUE SHEPrUM B KIETKE. OTambl SHEPreTHYECKOro oOMeHa.
I'mukonus. bpoxenue u ero Buael. KucioponHoe OKUCIEHHE, WIM KIETOYHOE
neixanue. DPGEeKTUBHOCTh SHEPTeTUIECKOr0 0OMEHa

4.4

Peakuuu marpuusoro cuntesa. ['enernueckast unpopmanus u JIHK. Peanuzanus
TCHETUYECKON WH(pOpManuu B KIETKe. | eHeTWdYecKHii KOX M €ro CBOICTBa.
Tpanckpunumss — marpuunblii cunte3 PHK. Tpancnsauus — O6uocunre3 Genka.
KoaupoBanue amuHokucaot. Posb pubocom B GuocuHTese Oenka

4.5

Heknerounsle dopmbl xu3Hu — BUpychl. Mctopust oTkpeiTust Bupycos (.U.
WBanoBckuii). OcCOOEHHOCTH CTPOCHUS M JKU3HEACATEIBHOCTH BUPYCOB.
bakrepuodaru. bonesHu pacteHuid, XMBOTHBIX M 4YeJOBEKa, BBI3bIBAEMBIE
BUpycamu. Bupyc ummyHnonedunura yenoseka (BUY) — Bo3Oyautens CIINa.
[IpodunakTrka pacnpocTpaHeHHUS BUPYCHBIX 3a00JIeBaHUI

Pasmuoxxenne n WHIAWBUAYAJIbHOC Pa3BUTHEC OPTraHU3MOB

5.1

Knerounsrii 1uKn, Wid >KU3HEHHBIM NHMKI KIeTKu. WHTepdaza M MUTO3.




[Ipoueccel, nporekatouiye B uHTEepdaze. Permkanus — peakuus MaTpUYHOTO
cunre3a JIHK. Crpoenune xpomocom. XpomMocomHbIH HaOOp — KapHOTHIIL.
JIMIJIOWAHBIA M TAIUIOMAHBIA ~ XpPOMOCOMHBIE  HaOOphl.  XpOMaTHIBL
[{uTonornyeckue OCHOBBI pa3MHOXKEHHS W HHIUBUAYAJbHOTO Pa3BUTHSA
OpPraHU3MOB.

Henenne xnetkn — muto3. Craaum mwurosa. [lpouecchl, mpoucxopasiue Ha
Pa3HBIX CTAAUSAX MUTO3a. BHOJIIOTMYECKUI CMBICII MUTO3a

5.2

@®opMbl pa3MHOKEHHsI OpPraHu3MoOB: Oecronoe U mojoBoe. Bunbel Oecrnosoro
pa3sMHOXEHHUSA: [IeJICHHME HaJBOE, IIOYKOBAHHUE OJHO- U MHOIOKJIETOYHBIX,
criopooOpa3oBaHue, BETe€TaTHBHOE pa3sMHOKEHHE. HckyccTBeHHOE
KJIOHUPOBAaHHE OPTaHU3MOB, €TI0 3HAUECHHUE AJIS CEIEKIUH

5.3

[TonoBoe pa3MHOXKEHHUE, €T0 OTINYHUS OT OECTIOIOTrO.

Meiio3. Cragum wMeiio3a. Ilpoueccsl, NpoucxoAsuIMe Ha CTaausIX Meio3a.
[ToBenenue xpomocoM B Meilose. KpoccunroBep. buomorudeckuii cMbICT U
3HaYCHHE MEH03a

5.4

5.5

I'ametorenes — mporecc 00pa3oBaHMs MONOBBIX KIETOK Y KUBOTHBIX. [losi0BBIE
JKelle3bl: CEMEHHUKH U UYHUKU. OOpa3oBaHUE M PAa3BUTHE MOJOBBIX KIETOK —
rameT (CrepMaTo3ouj, SileKlIeTka) — cepmaToreHe3 u oorere3. OcoOeHHOCTH
CTpOEHHUS SMIEKIETOK U ciepMaTo3onoB. Omnogorsopenue. [laprenorenes

NuguBuayanpHoe  pa3Butue  (OHTOreHe3).  OMOpPHOHAIBHOE  Pa3BUTHUE
(oaMOpuorenes). Jtanbl YMOPHOHAIBHOTO PA3BUTHS Y MO3BOHOYHBIX KHUBOTHBIX:
npoOieHue, racTpyssiius, oprasorenes. IlocramOpronansHOe pa3BuTHE. THITBI
MOCTAMOPHOHANIBHOTO Pa3BUTHUS: MpsiMOe, HempsiMoe (IMYuMHOYHOE). BrusiHue
Cpellbl Ha pa3BUTHE OPraHU3MOB; (DaKTOPbI, CIIOCOOHBIE BBI3BIBATh BPOXKIEHHBIE
YpOZCTBa.

Poct u pa3zButue pacrenuil. OHTOreHe3 LIBETKOBOI'O PACTEHUS: CTPOEHUE CEMEHH,
CTaJ UM Pa3BUTHS

HaCJ'IC)ICTBCHHOCTI) U U3SMCHYUBOCTDb OPraHN3MOB

6.1

IIpenmer u 3anaun reHeTuky. Mctopust pa3sBUTUS T€HETUKU. BKitag poccHCKUX
U 3apyOeKHBIX YYEHBIX B pa3BUTUE TIEHETHKH. MeToabl TI'eHETUKU
(ruOpUI0IOrNYEeCKUH, LUTOT€HETUYECKUH, MOJIEKYJISIPHO-TEHETUYECKUI).
OcHOBHBIE TeHETHYECKUE NOHATHA. ['€HeTHYeCcKass CUMBOJIMKA, HCIIOJIb3yeMasl B
CcXeMax CKpEeIINBAHUI

6.2

3aKOHOMEPHOCTU HACJEIOBAHUS TPU3HAKOB, ycTaHoBJIeHHble [. MeHnaenem.
MoHoruOpuaHoe CKpeluMBaHue. 3aKkoH eAUHOo00pa3us THUOPHIOB TIEPBOTO
nokoJieHus. [IpaBuiio JOMUHUpPOBaHMS. 3aKOH PACHICIUIEHUS MPU3HAKOB.
I'unoresa unctotsl rameT. [losTHOE M HEMOTHOE TOMUHUPOBAHUE.

JurubpuaHoe ckpelyMBaHue. 3aKOH HE3aBUCHMOIO HACJIEIOBAaHMS MPU3HAKOB.
[{uToreHeTHYECKHE OCHOBBI JAWTHOPUIHOTO CKpEUIMBaHUS. AHATU3UPYIOIIEe
cKpeuuBaHue. Vcmonb3oBaHME — AHANM3UPYIOUIETO  CKPELMBAHMS Ui
oTmpeIeNICHUs] TECHOTHUITA 0COOH

6.3

CuerieHHoe HaciefoBaHue npusHakoB. Pabora T. Moprana no cuerieHHOMY
HacJIeIOBaHUIO TeHoB. HapymeHue cLEIUIeHuss TE€HOB B pe3ylbTare




6.4

KpOCCHHIOBepa. XpOMOCOMHasi Teopusi HaclleZICTBEHHOCTH. [‘eHeTnyeckue
KapThl.

I'eneruka mnona. XpoMOCOMHOE OIIpeleNeHUE Moia. AyTOCOMBI U IIOJIOBBIE
XxpomocoMmel. ['oMorameTrHele M reTeporameTHble opraHusmbl. HacimenoBanue
IIPU3HAKOB, CLIEIUIEHHBIX C IIOJIOM

N3meHunBOCTh. BHIBI M3MEHUYMBOCTH: HEHACIEACTBEHHAs M HACJIEICTBEHHAS.
Pone  cpenpl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTUKA
MOJIU(UKAMOHHOW H3MEHYMBOCTH. BapHalMOHHBIA psii M BapHaLlMOHHAS
kpuBasd. Hopma peakuum npusHaka. KoiM4ecTBEHHbIE M KauyeCTBEHHBIE
MPHU3HAKU U UX HOopMa peakiuu. CBolicTBa MOIU(UKAIIMOHHOW H3MEHYUBOCTH

6.5

HacnencrBeHHasi, wiM TeHOTUIIMYECKas, W3MEHUMBOCTb. KoMOuHaTHBHAas
M3MEHYMBOCTh. MeHo3 M TMOJIOBOM Hpolecc — OCHOBa KOMOWHATHBHOM
U3MEHYMBOCTH. MyTannoHHass u3MeH4nBocTh. Kiaccudukamus MyTanuid:
TE€HHbIE XPOMOCOMHBIE, FTEHOMHBIE. HacToTa ¥ NMpUYMHBI MyTaluuid. MyTareHHbie
(hakTophl. 3aKOH TOMOJIOTHYECKHUX PSAIOB B HACIEACTBEHHON n3MeHunBoct H.1.
Basunosa

6.6

I'enernka uyenoseka. Kapuorun denoBeka. OCHOBHBIE METOIBI TI'E€HETHKHU
YeJIOBEKa: reHealorMuecKHid, OJIM3HEIIOBBIH, LIUTOr€HEeTHYECKUH,
OMOXMMHYECKHH, MOJeKyJIsgpHO-reHeTuYecKuil. CoBpeMEHHOE OIpesesieHne
rCHOTHUIIA: MOJIHOIN'CHOMHOC CCKBCHHUPOBAHUC, TCHOTUIIMPOBAHUC, B TOM YHUCJIC C
nomoripto [I[P-ananu3a. HacnencrtBeHHbie 3a00JfieBaHUSI YEIOBEKA: T'CHHBIC
0ose3HH, OOJIE3HU C HAC]EICTBEHHOHN MpenpacroyioKeHHOCTbIO, XPOMOCOMHbBIE
Oone3nu. ComaTtuyeckue M TeHEpaTUBHbIE MyTauuu. [IpUHIUIBI 370pOBOrO
o0pa3a JKU3HHU, [MArHOCTUKH, NPOQWIAKTUKA U JIEUEHHs] TEHeTHYECKUX
Oone3Hel. MenuKko-reHeTHYecKoe KOHCYJIBTUPOBAaHHE. 3HAUCHUE MEIUIUHCKON
TCHCTUKHU B MIPCAOTBPAICHUN U JICUCHUN I'CHCTUUICCKUX 3a00JI€BaHNH YEI0OBEKA

CeJ'ICKHI/IH OpraHnu3mMoB. OCHOBBI OMOTEXHOIOTUHI

7.1

Cenexuusi Kak Hayka M Tpolecc. 3apoKICHHE CEJIEKUUU U JIOMECTHKAIIMS.
Yyenne H.M. BaBunoBa o0 TIeHTpaX NPOUCXOXKICHUS ¥ MHOT000pa3us
KYJBTYPHBIX pacTeHHi. LIeHTpbl MPOUCX0XKACHUS TOMAIIHUX KUBOTHBIX. COpT,
1opoJja, Iramm

7.2

CoBpeMeHHBIE METOBI CENEKIMH. MacCOBbId U MHIWBUAYAJIbHBI OTOOPHI B
CEeJIEKIIMM pAacTeHWH M KHUBOTHBIX. OLeHKa sKcTepbepa. binskoponcTBeHHOE
ckpemmBanue — WHOpuAWHT. Yuctas muHus. CKpeIMBaHUE YWCTBHIX JIMHUH.
I'ereposuc, nnu rubpuanas cuina. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIUHT.
Otnanéunas ruOpunmzanus u e€ ycnexu. VICKyCCTBEHHBIM MyTareHes u
MOJYyYECHUE TMOTUIIONAOB. JIOCTMKEHUS CENEKIMU PACTEeHHM, >KUBOTHBIX M
MUKPOOPTaHU3MOB

7.3

buorexHonoruss kak oTpaciab MNPOU3BOACTBA. ['€HHAs WH)KEHEepUsA. Talbl
co3manusa pexomOuHanTHOW JIHK wu Tpancrenneix opranusmoB. Kietounas
nwxkeHepusi.  KieroyHele  KyJdbTyphl. MHUKPOKJIOHAJIBHOE  Pa3MHOKEHHE
pacreHuid. KinoHupoBaHHE BBICOKONPOAYKTHBHBIX  CEIIbCKOXO35MCTBEHHBIX
OpPTraHu3MOB. DKOJOTHUECKHE M 3THdeckue mnpodiembl. MO — renermuecku




MOAUGUIIUPOBAHHBIE OPTaHU3MBI
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Kox

IIpoBepsieMblii 3JIeMeHT copepPKAHUA

DBOJIIOIMOHHAS OUOJIOTHUSA

11

DBOJIIOIIMOHHAS TEOPHUS U €€ MECTO B OMOJIOTHUHU.

CBugnerenbcTBa  3BoyOLMH.  [lanmeoHTOnOrMYeckue:  TMOCIIEI0BATENBHOCTh
NOSBJICHUsST BHUJOB B MAJIEOHTOJIOTMYECKOM JIETONHMCH, Nepexo/aHble (HOPMBI.
buoreorpaduueckne: cxoactBo u pasnuuue ¢GayH U (QIOp MaTEpUKOB U
OCTPOBOB. DMOPHOJIOTMYECKHE: CXOJICTBA U Pa3INYKsi SMOPUOHOB pa3HbIX BUIOB
IIO3BOHOYHBIX. CpaBHI/ITeJH)HO-aHaTOMI/I‘-ICCKI/IGZ T'OMOJIOTHYHBIC, aHAJIOTHUYHBIC,
PYIMMEHTapHbIE OpraHbl, aTaBU3MbL. MOJEKYISIPHO-OMOXUMUYECKHE: CXOACTBO
MEXaHM3MOB HACIJICICTBEHHOCTH M OCHOBHBIX METaOONMUYECKHX IyTEH y Bcex
OpraHU3MOB

1.2

OpomtonmonHas  Teopuss Y.  JlapBuna. [lpeanoceliky — BO3HUKHOBEHUS
JapBUHU3MA. JIBWDKYIIME CHIIBI 3BONIOLMU BHUIOB 1O /[lapBuHy (M30BITOUHOE
pa3MHOXKEHHE MPH OTPAHMYEHHOCTH PECYpPCOB, HEONpeAenEéHHAs U3MEHYMBOCTb,
O0opr0a 3a CyIecTBOBaHUE, €CTECTBEHHBIN OTOOD)

1.3

Cunrernueckas Teopust 3Bomounn (CTD) u  OCHOBHBIE €€ TOJOXKEHUS.
Muxkposomtonus. [lonmynsanus Kak eIMHNLA BUA U ABOJIIOLUN

14

JBwxyume cuibl ((hakTopel) 3BOJIOLMU BUIAOB B Hpupoie. MyTalMOHHBIN
nporecc ¥ KOMOMHATHBHAs M3MEHYMBOCTh. llOmyJsIiMOHHBIE BOJIHBI U Apeid
reHoB. M3onauusa u murpanusa. EcrecTBeHHbIM 0TOOp — Hampasisomuil hakrop
sBoIOIMU. DOPMBI €CTECTBEHHOTO 0TOODA.

[TprucnocoOaeHHOCTh  OPraHM3MOB Kak pe3ynbTaT dBoiouuu. [Ipumepsl
IpUCHOCcOOIeHUH Y OpraHu3MoB. ApoMop(03bl U HAMOAAATITALINH.

Bun u Bunoo6pazosanue. Kpurepun Buna. OcHOBHBIE (hOpMBI BUJ000pA30BAHHUSA:
reorpauueckoe, IKOJIOrHuecKoe

1.5

MakpooBomoniusa.  PopMbl  IBOJIONMH:  (UIETHYECKasi, JAUBEPTreHTHAs,
KOHBEpreHTHasl, napauiensHas. HeoOpaTumMocTs 3BONIIOLIMN

Bo3nukHOBEHUE U Pa3BUTHC )KU3HU HA 3emie

2.1

2.2

JloHayuyHble TpeACTaBICHHS O 3apOKICHHM JKU3HA. HayyHble TUNOTE3bI
BO3HHKHOBEHHUS >U3HM Ha 3emiie: aOuoreHe3 W maHcHepMmus. XUMUYecKas
HBOJIIOLUA. DKCIEPUMEHTAIBHOE TMOATBEPKICHUE XUMHUYECKON 3BOJIIOIUH.
HavanpHble 3Tanel Omosiormueckoit somonuu. I'mmore3a PHK-mupa. Ilepsbie
KJIETKU U UX 3BOJIOIMSA. POPMUPOBAHNE OCHOBHBIX TPYMIT KUBBIX OPTraHU3MOB

PasButue xu3Hu Ha 3emiie mo spam U nepuogam. Karapxei. Apxelckas u
npotepo3oiickast dpbl. [laneo3oiickas spa u e€ mnepuoabl: KeMOPHICKHH,
OPIOBUKCKHUM, CHIIyPUHCKUH, JIEBOHCKHMM, KaMEHHOYIOJbHBIMA, MEPMCKUM.




Me3so3olickas 3pa 1 €€ Nepuoibl: TPUACOBBIN, FOPCKUA, MEJIOBOM.

KaiiHozoiickass 2pa u €€ mnepuoabl:  MAJEOr€HOBBIM,  HEOTCHOBBIH,
AHTPOIIOIC€HOBBIM. XapaKTepUCTUKa KJIMMara W TE€OJIOTMUYECKUX IPOIECCOB.
OCHOBHBIE ATAIbI YBOJIOLUN PACTUTEIHHOTO U KUBOTHOTO MUpa. ApOoMOP(O3BI y
pacTeHMii U >KUBOTHbIX. [losiBIEHME, pacuBEeT W BbIMHpPAHUE TPYIN >KUBBIX
OpraHu3MOB

2.3

Cucrema OpraHu4eCcKoro Mupa KakK OTpPaXXCHUC OSBOJIIOIHH. OcHOBHBIC
CUCTCMATUYCCKHUC I'PYIIIIBI OPIraHU3MOB

2.4

DOBOMIONMS YeloBeKa. AHTPOMOJIOTUS Kak Hayka. Pa3BuTue MpencTaBiIeHUNA O
MIPOUCXOKICHUHM dYeJIoBeKa. MeToapl HM3ydeHus aHTpororese3a. CXoicTBa
pa3uyus 4YeJI0BEKa U )KMBOTHBIX. CHCTEMATUYECKOE TTOJIOKEHUE YEIIOBEKa.
JBmwxyume cuibl (pakTopsl) aHTpornoreneza. HacnencTBeHHass H3MEHYUBOCTD U
€CTeCTBeHHbI 0TOOp. OOIIecTBEHHBIH 00pa3 >KW3HMU, W3TOTOBICHHUE OPYIUil
TpyJa, MBIILJICHUE, PEYb

2.5

OCHOBHBIE CTaJUd M BETBU SBOJIONMH YEJIOBEKA: aBCTPAJONUTEKH, YemoBek
yMenslid, YemoBek npsMmoxondmui, YenoBexk HeaHAepTaabckul, Yenosek
pa3ymHbId. Haxolku MCKOMaeMbIX OCTaHKOB, BpeMs CYIIECTBOBaHHUs, 00JacTh
pacmpocTpaHeHus, 00bEM rOJIOBHOTO MO3ra, 00pa3 )KU3HHU, OPYAHS

2.6

YenoBeueckue pacbl. OCHOBHbIE OOJIBLINE pachl: €BpOINEOHIHAs (€BpazuiicKas),
HErpo-aBCTPaJIOUIHAS (3xBaTOpHAJIbHAS), MOHIOJIOUAHAS (a3marcko-
amepukaHckas). YepTsl MpUCIIOCOOICHHOCTH MPEICTaBUTENECH YeTOBEUECKUX pac
K YCIIOBUSIM CcylecTBOBaHMA. EnuHCTBO uenoBeveckux pac. Kputuka pacusma

Opranu3Mbl 1 OKpy>Karolias cpeaa

3.1

OKonorus Kak Hayka. 3aJadd M pasfelibl 3KOJOTMH. MeToJbl 3KOJIOrMYECKUX
UCCIIeIOBaHMNA. DKoornyeckoe MUpoBo33peHune. Cpeibl 0OUTaHUsI OPraHU3MOB:
BOJIHAs1, HA3€MHO-BO3/yIlIHas1, [IOYBEHHAs!, BHyTPHOPraHU3MEeHHas

3.2

Oxonoruveckue  (akropel.  Krnaccuduxamus — sKogormueckux — (GakTOpOB:
a6I/IOTI/I‘-ICCKI/IC, OHOTHYECKUE U AHTPOIIOTCHHBIC. HeﬁCTBHC IKOJIOTUYCCKUX
(haKkTOpOB Ha OPTaHU3MBI

3.3

AbGuoTtnueckue (akTopbl: CBET, TeMIeparypa, BIaKHOCTb. DOTONEPHOAM3M.
[TpucnocoOnenus oOpraHu3sMoOB K  J€MCTBUIO aOMOTHYECKUX  (aKTOPOB.
buonornueckue puTMbl

3.4

buotnyeckune QaxTopbl. Bumbl OMOTHYECKMX B3aMMOJCHCTBHINA: KOHKYpPEHIIHS,
XUIIHUYECTBO, Mapa3suTU3M, MyTyalu3M, KOMMEHcalu3M (HaxJeOHUYECTBO,
KBapTUPAHTCTBO), = aMEHCAIM3M,  HEUTpaiu3M. 3HaYeHHEe  OMOTHYECKUX
B3aMMOJICHCTBUI JIJIsl CYIIECTBOBAHUSI OPTaHU3MOB B IPUPOAHBIX COOOIIECTBAX

3.5

DKOJIOTHYECKHUE XApPaKTCPUCTHKHU MOIMyJIAHH. OCHOBHBIE IIoOKa3aTciin
MomyJjiauuu: 4YUCICHHOCTb, INUIOTHOCTb, POXKIAACMOCTb, CMCEPTHOCTb, IHPHUPOCT,
MUIrpanus. Z[I/IHaMI/IKa YUCJICHHOCTHU MOITYJISLIUA U eé peryisinud

Coo00111ecTBa M YKOJIOTHYECKUE CUCTEMBI

4.1

CoobmecTBO opraHu3mMoB — OwuoneHo3. CTpyKTypsl OHOIIEHO3a: BHJIOBas,
MPOCTPAHCTBEHHAs, Tpoduueckas (muimieBas). Buabl-nomuHaHTel. CBS3U B




ouoreHo3e

4.2

DKONOTUYECKUE CHCTeMBbl (9Kocuctembl). [loHsiTHe 00 2JKOCHCTEME U
ouoreorieHo3e. DYHKIIMOHATBHBIE KOMIIOHEHTHI DKOCHCTEMBI: MPOIYIECHTHI,
KOHCYMEHTBI, pelylieHThl. KpyroBopoT BelecTB 1 MOTOK SHEPTUU B SKOCUCTEME.
Tpoduueckne (muiieBbie) YpOBHU OKOocHCTeMbl. [luieBple memu W CeTH.
OCHOBHBIE TIOKa3aTeJIM JKOCHCTEMBI: OMoOMacca, MPOAYKIHS. DKOJIOTHMUECKHUE
OUPAaMUIbL:  TPOAYKIUH, YHCIECHHOCTH, OuoMacchl. CBOICTBa SKOCHCTEM:
YCTOWYMBOCTh, CAMOPETYIISIHS, pazButue. CyKieccus

4.3

[IpupoaHbie PKOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMa XBOWHOTO WU
IIMPOKOJIMCTBEHHOTO JIEca.

AHTpOTIOT€HHBIE 3KOCUCTEMBI. ATpPO3KOCHCTEMBL. Yp60o3KOCUCTEMBL.
buonornueckoe u X035HCTBEHHOE 3HAUCHHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopasnoobpasue kak daktop ycroitunBocTH dSKocucteM. CoxpaHeHUe
OMOI0rMYecKoro pazHoodpasus Ha 3emiie

4.4

4.5

VYuenne B.M. Bepnanckoro o Ouocdepe. ['panuipl, coctaB U CTPyKTypa
ouocheprl. XKusoe BemectBo U ero ¢yHkuuu. OcobeHHocTH OHOChepbl Kak
rno0anbHOM 3KocucTeMbl. J[MHaMHyeckoe paBHOBecMe W oOpaTHas CBA3b B
ouocdepe. KpyroBopoTsl BemiecTB M OHOT€OXMMHYECKHE IUKJIBI DJIEMEHTOB
(yrnepona, azota). 30HaIbHOCTH OMOchepbl. OCHOBHBIE OMOMBI CYIITH

YenoBedecTBo B Omochepe 3eminn. AHTPONOTeHHBIE M3MEHEHUsT B Ouocdepe.
['moGanbHbIE HKOJTOTHUECKUE TPOOIIEMBI.

OcHOBa  palMOHAJIBHOTO  YMPABJICHUS TPUPOJHBIMUA pecypcaMH U HX
ucnoJib30BaHue. JlocTrkeHus: OMOJIOTUHN U OXpaHa MPUPOAbI




YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O
HNPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

* buonorus. 10 xiace. [Taceunuk B.B., Kamenckuit A.A., PyorioB A.M. u ap.; [Ton
penaxiueii [Taceunuka B.B. Akunoneproe o6mectBo «M3narensctBo «IIpocBerienuey
* buosorus. 11 xnacc. [Naceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u np.; [lox
penaknueii [laceunnka B.B. Aknnoneproe o6mectBo «M3narensctBo «IIpocBemenne»

METOINYECKHUE MATEPHUAJIBI AJ151 YUUTEJISA

Bbuonorus : O6mas 6uonorus. 10—11 kmaccesl : MeToanueckoe mocodue Kk yaeOHuKy A. A.
Kamenckoro, E. A. Kpukcynosa, B. B. [laceunuka «buonorus. O6mas 6uonorus. 10—11
kiaccel. ba3oBeii ypoBeHb». — M. : JIpoda, 2023

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH
UHTEPHET
POIII



		2026-01-22T18:53:14+0300
	Кобзева Татьяна Геронимовна




