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HHOACHUTEJIBHAA 3AIINCKA

[Ipu pa3paboTke HaHHONW NPOTPaMMBI TEOPETUYECKYIO OCHOBY JJISI ONpEACICHHS
MOJIX0/0B K (POPMHUPOBAHUIO COAEp)KaHUS ydeOHOro mnpenmera «buonorus» cocTaBuiIM:
KoHuentyanabHble nosoxeHust PI'OC COO o B3anM00OYCIOBIEHHOCTH LIENEH, CoAepIKaHus,
pe3yabTaToOB 00y4YeHUs! U TpeOOBAHUI K YPOBHIO MOATOTOBKU BBIITYCKHHMKOB, MOJIOXEHUS 00
O0IIMX IENAX U MPUHLHUIAX, XapaKTepU3yIOIIUX CoBpeMeHHoe coctosiHue cuctembl COO B
Poccuiickoit ®@exnepannu, a Takke MOJOXKEHUS O creuupuke OHoNoruu, €€ 3HAYCHUU B
MO3HAHUU >KUBOM TNPHUPOABI M OOECHEUEHUH CYIIECTBOBAHUS YEJIOBEYECKOIO OOIIECTBa.
CornacHo Ha3BaHHBIM TOJOXEHHUSM ONpEAETICHbl OCHOBHBIE (YHKIIMHM TNPOrpaMMbl U €€
CTPYKTYpA.

[Iporpamma naét mpencraBieHue o esix, 00 001el cTpareruy 00ydeHus, BOCITUTAHUS
U pa3BuTHs OOy4alONIMXCsl CpeAcTBaMH YydeOHoro mnpeamera «buojorus»; omnpenenseT
00s13aTeNIbHOE TPEAMETHOE COJIEpIKAHUE, €r0 CTPYKTYPY, paclpeesieHHe Mo pa3ienaM/TeMam,
PEKOMEHAYEMYIO  TOCIIEAOBAaTENIFHOCT, HM3YyYEHHUs y4yeOHOro wmarepuaiga C  y4éTom
MEXIIPEIMETHBIX W BHYTPUIPEIAMETHBIX CBSI3€H, JIOTUKM 00pa3oBaTeNIbHOTO Ipoliecca,
BO3PACTHBIX OCOOCHHOCTEN oOyuaromuxcs. B nmporpamme Takxe yuyuTHIBAIOTCS TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM W TPEIMETHBIM pe3yjbTaTaM OOydeHHs B
(hOpMUPOBaHUN OCHOBHBIX BUIOB YU€OHO-TO3HABATEIBHOMN IEATEIHbHOCTH/yUeOHBIX EHCTBUI
00yyYaromuxcs Mo OCBOSHHUIO COZIePKaHMsI OMOJIOrMYECKOT0 00pa30BaHUsL.

B nporpamme yue6HOTrO npeamera «buonorus» (10—11 kiaccel, 6a30BbIil ypOBEHb)
peanu3oBaH MPHUHLMUI TPEEMCTBEHHOCTH B W3yYeHHM OHOJOTHH, Onaromaps yemMy B Hel
MPOCMATPHUBAETCSl HANPABICHHOCTh HAa pa3BUTHE 3HAHM, CBA3aHHBIX C (pOpMHUpOBaHHEM
€CTECTBEHHO-HAyYHOTO MHUPOBO33pEHUS, LIEHHOCTHBIX OpPHEHTAIMi  JIMYHOCTH,
HKOJIOTUYECKOTO MBIIIICHUS, TPEACTABICHUH O 3I0pOBOM 00pasze XHU3HH U OepeKHBIM
OTHOLIEHUWEM K OKpyKawlued mnpupogHoil cpene. Ilostomy Hapsay ¢ uU3ydeHHEM
00111e0MOIOTUYECKUX TEOPHil, a TaK)Ke 3HAHUN O CTPOEHUH KHUBBIX CUCTEM Pa3HOTO paHra u
CYIIHOCTH OCHOBHBIX HPOTEKAIOIMX B HHUX IPOIECCOB, B MPOrpamMMe YAEJICHO BHUMAaHHE
MCTIOJIb30BAHUIO TOJTYYCHHBIX 3HAHUW B MOBCEIHEBHOM KU3HU NSl PEIICHUS MPHUKIATHBIX
3aja4, B TOM 4HCJe: NPOQPUIAKTUKY HACIEICTBEHHBIX 3a00JeBaHUN YeJIOBeKa, MEIUKO-
TCHETUYECKOT0  KOHCYJIbTUPOBaHMSA, OOOCHOBAaHHMS  HKOJOTHYECKH  LEIecO00pa3HOro
IIOBEJCHUSI B OKPYXKAIOLICHM MPUPOJHOM Cpele, aHalin3a BIUSHUA XO3SHCTBEHHOMU
JESITeIbHOCTH YEJIOBEKa Ha COCTOSHUE MPUPOAHBIX M UCKYCCTBEHHBIX 3KOCHUCTEM. Y CHIICHHE
BHUMaHMA K MPUKIAJAHON HaNpaBJIeHHOCTH yyeOHOro mpeamera «bHomorus» npoauKToBaHO
HEOOXOUMOCTBIO OOECTeUeHHUs YCIOBHM JUIl pPELICHHS OJHOM W3 aKTyalbHBIX 3a/ad
IIKOJIBHOTO OHMOJIOTHYEeCKOro 00pa3oBaHUs, KOTOpas Ipeanojaract (OpMHPOBAHUE Y
00yyYaromuxcs CIOCOOHOCTH AAaNTUPOBAThCA K M3MEHEHUSM TUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'O MUDA.

Buornorus B cpeaaeM o61ieM 00pa3oBaHUU 3aHUMAET BakHoe MecTo. OH o0ecrieunBaeT
¢dbopmupoBaHue y o0yyaromuxcs MPEACTaBICHUNA O HAYYHOH KapTHHE MHUPA; PAaCUIMpSET U
0000ImaeT 3HaHMUA O JKUBOW Mpupoae, €€ OTIMYUTEIbHBIX MPU3HAKAX — YPOBHEBOU
OpPraHu3allMi M SBOJIIOLWU; CO3MAET YCJIOBUS JIs: MO3HAHUS 3aKOHOB JKUBOM TMPHUPOJBI,
¢dbopmupoBanus GYHKINOHAIBHON IPaMOTHOCTH, HABBIKOB 370POBOr0 U 0€30MacHoro oopasa
KHU3HH, SKOJIOTUYECKOTO MBIIUICHUS, IEHHOCTHOTO OTHOILICHHS K )KUBOM IIPUPO/IE U YETOBEKY.

Bonbmioe 3HadeHuwe ydeOHBIM mpeaMeT OHMONIOTHS HMEET TakkKe I PelICHHS
BOCIIUTATENbHBIX M Pa3BUBAIOIIMX 33734 CpeAHero oOmero oOpa3oBaHUs, COLUATU3AINH
oOyuyaromuxca. M3ydyenue Ouonoruu oOecreyuBaeT yCIOBHS s (OPMHPOBAHUS
MHTEJUICKTYyalIbHBIX, KOMMYHHKAIIMOHHBIX M HWH(OPMALMOHHBIX HABBIKOB, ICTETHYECKOM
KYJIBTYpBI, CIIOCOOCTBYET HHTErpallii ONOIOTHYECKUX 3HAHUH C IPEICTABICHUSIMHU U3 JPYTUX
y4eOHBIX MPEIMETOB, B YACTHOCTH, (DU3MKH, XUMHUH U reorpadun. HazBaHHbIE MOJOKEHUS O
npeJHa3sHauYeHH y4eOHOro mpeamera «bHOJOTHS» COCTaBWIM OCHOBY JUIS ONpEACTICHHS
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MOJX0/0B K OTOOPY U CTPYKTYPHUPOBAHUIO €TO COAEP)KaHUS, MPEACTABICHHOTO B IaHHOM
Iporpamme.

Otb6op coxepxanusi yweOHoro mpeamera «buomorus» Ha 0a30BOM ypOBHE
OCYWIECTBIEH C MO3UIHUH KyJIbTYpPOCOOOPAa3HOrO MOJX0/a, B COOTBETCTBUH C KOTOPBIM
o0yyaromuecsi JODKHBI OCBOMTH 3HAHUS W YMEHHs, 3HaUYUMbIe s (hopMupoBaHHs oOIIeH
KYJBTYpBI, ONpPEACIAIONIME aJeKBAaTHOE IIOBEJICHUE 4YEJIOBEKAa B OKPYXKAIOUICH NPUPOIHOU
cpezne, BOCTpeOOBaHHbIE B MOBCEIHEBHOM JKM3HM W MpaKTUYecKOH AesrenbHOcTH. Ocoboe
MECTO B 9TOM CUCTEME 3HAHUW 3aHUMAIOT DJIEMEHTHI COACPKAHUSA, KOTOPBIE CIIy’KaT OCHOBOM
11t OPMHUPOBAHUS MPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHHE MHUpa H
[IEHHOCTHBIX OPHUEHTALMAX JIMYHOCTH, CIIOCOOCTBYIOIIMX TyMaHHM3alUUd OHOJOTHYECKOTO
o0Opa3oBaHMUsI.

CrpykTypupoBaHHE CcoJepKaHUs y4eOHOI0 MaTepualia B IporpaMMe OCYIIECTBICHO €
y4€TOM TPHOPUTETHOTO 3HAUCHHsI 3HAHUH 00 OTIMYUTEIBHBIX OCOOCHHOCTSIX JKUBOM
IIPUPOJBI, O €€ YPOBHEBOM OpraHU3allMM U JBOJIIOLMUA. B COOTBETCTBUM C 3TUM B CTPYKType
yuebHoro npeamera «bronorus BeIeNEHBI CIEIYIONINE COAepPIKaTeIbHbIE TMHUN: «bHoIorus
KaK HayKa. MeTo/Ipl Hay4yHOro Mo3HaHus», «KieTka kak 6uosnornyeckas cucteMayn, «Opranusm
Kak Owmojormueckas cucrema», «CucremMa M MHOroodpasue OpraHHYECKOro MHUPay,
«OBOJIIOLINA KUBOU MPUPOABL», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTY.

Y4eOHO-MeTOAUYECKHNA KOMILJIEKT:

e buonorus. [Taceunuk B.B., Kamenckuit A.A., PyouioB A.M. u ap. 10 knacc / moa. pen.
[Taceunuka B.B. 10 knacc, AkunonepHoe obmectBo «M3narensctBo «IIpocBemenuer;
e buonorus. [Taceunuk B.B., Kamenckuit A.A., PyouioB A.M. u ap. 11 knacc / moa. pen.
[Taceunuka B.B. 11 xnacc, AkunonepHoe o6mectBo «M3natensctBo «IIpocsemenue,

Ien u3yyenus Kypcea:

Henp nzyuenus yueOHoro mpeamera «buonorus» Ha 6a30BOM YpOBHE — OBJaJICHHE
00yYaromUMHUCs 3HAHUSMH O CTPYKTYPHO-(QYHKUIMOHAIBHOM OpPraHM3aluil KUBBIX CHUCTEM
pa3HOro paHra u NpuoOpeTeHre YMEHUH HCIIONIb30BaTh 3TH 3HAHMUS JJISl TPAMOTHBIX JeHCTBUI
B OTHOLLICHUH OOBEKTOB )KMBOM MPHUPOJIBI U PEIICHUS PA3IMYHBIX )KU3HEHHBIX POOIIEM.

Joctwkenne 1enu u3ydeHus ydeOHoro mpeamera «buonmorus» Ha 0a30BOM ypOBHE
00ecTIeunBaCTCS PEIICHUEM CIEIYIONIHNX 3a0ay.

— OCBOEHHE OOYyYaIOIIMMHUCS CHUCTEMBbl 3HAHUH O OMOJOIMYECKHX TEOpHUSX, YUCHUSX,
3aKOHaX, 3aKOHOMEPHOCTSX, THIOTe3aX, MpaBUJax, CIy)XKallMX OCHOBOM JJIs
(dbopMHUpOBaHUS TPEACTABICHUNA O €CTECTBEHHO-HAYYHOW KapTHHE MHpa; O METOJax
HAYYHOTO TTO3HAHUST; CTPOSHUH, MHOTOOOPa3u U OCOOEHHOCTSIX )KUBBIX CHCTEM Pa3HOTO
YPOBHSI OpraHW3alliy; BBLAAIOIIMXCSA OTKPHITUSAX W COBPEMEHHBIX MCCIIEIOBAHUSX B
OHOJIOruu;

— (QopmupoBanue y 00y4aronuxcs MO3HABATEIbHBIX, HHTEIUICKTYaJIbHBIX U TBOPYECKUX
CIOCOOHOCTEH B Mpoliecce aHaIM3a JaHHBIX O MyTAX Pa3BUTHI B OMOJIOTUM HAay4YHBIX
B3IJISLIOB, MICH M TOAXOJOB K M3YUYEHHUIO JKMBBIX CHUCTEM pa3HOTO YpPOBHS
OpraHu3aIuy;

— CTaHOBJCHHME Yy OOydarommxcsi oOmeil KylbTypbl, (GYyHKIMOHAIBHOW TPaMOTHOCTH,
pa3BUTHE yMEHUH OOBSICHATH W OLIEHUBATH SIBICHHUS OKPYXKAIOIIEro MHpa >XKMBOH
MIPUPOIBI HA OCHOBAaHUM 3HAHHUM U OIBITA, TOJyUYEHHBIX IPU U3yUYECHUH OHOJIOTHH;

— ¢opMupoBaHUEe y 00YYAIOIINXCS YMEHHI WIUTFOCTPUPOBATH 3HAYCHNUE OMOJIOTUYECKUX
3HaHUM B TPAKTHYECKOW JIEATENBHOCTH YEJOBEKA, pa3BUTHH COBPEMEHHBIX
MEIULIUHCKUX TEXHOJIOTHH U arpoOHOTEXHOIOTHiA;

— BOCHHTaHUE YOSKIEHHOCTH B BO3MOKHOCTH TO3HAHUS YEJIOBEKOM >KHBOM MPHUPOJIBI,
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HE00XOIMMOCTH OEpeKHOr0 OTHOLICHHS K HEl, COOMIONEHUs] STUUYECKUX HOPM INPH
MIPOBEICHUH OMOJOTHUYECKUX UCCIIETOBaHMIA;

— OCO3HaHHUE IEHHOCTH OMOJIOTHYECKUX 3HAHHIA JIJIsl OBBIIICHUS YPOBHS 3KOJIOTMYECKON
KYJBTYpPBI, 17151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

— TpUMEHEHHE NPUOOPETEHHBIX 3HAHUN U YMEHHI B MOBCEHEBHOM KU3HM JJIs1 OLIEHKU
MOCJEACTBUM CBOEH JIEATENBHOCTM I10 OTHOLICHUIO K OKpYyXKarllen cpene,
COOCTBEHHOMY 3[I0pOBBIO; OOOCHOBaHHWE U COOJIOJIEHHE Mep MNPO(UIAKTUKH
3a00JIeBaHUH.

B cucreme cpemnero obmiero obpaszoBanus «buomorus», mzydaemas Ha 0a30BOM
YPOBHE, SIBISIETCS 00S3aTENIbHBIM yUEOHBIM IPEIMETOM, BXOJSLIMM B COCTaB MPEIMETHOM
oOpa3oBaTenbHON obOnactu «EcTtecTBeHHbIE HaykKW». YUeOHBIM IUIAHOM Ha €€ H3y4YeHHE
oTBenieHO 68 yueOHbIX yacoB: B 10 kiacce — 34 gaca (1 gac B Henento), B 11 kiacce — 34 yaca
(1 yac B Hexento).

COJAEP)KAHUE OBYYEHUA

Tema 1. Bbuosorus kak Hayka (2 4)

Buonorus kak Hayka. CBsi3b OMOJIOTHUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U APYTUMH
€CTeCTBEHHBIMH HayKamH, (uiocoduei, 3TUKOH, 3cTeTUKOH U mpaBoM. Posib Ouonoruu B
(dbopMHpPOBaHNN COBPEMEHHOW Hay4YHOH KapTHHBI Mupa. CucTeMa OMOJIOTHYECKUX HaYK.

Metoapl TMO3HAHMS KUBOM MNPHUPOIABI (HAOMIONEHHE, OSKCIEPHUMEHT, OIHMCaHue,
MU3MepeHue, KiacCu(uKanus, MOISTUPOBAHUE, CTATUCTHYECKass 00paboTKa JaHHBIX).

JdeMoHcTpanum:
Tlopmpemuwr: Y. Hapsun, I'. Menaens, H. K.Konbuos, . Yorcon u ®@. Kpuk.
Tabnauywl u cxemo: «MeTobI TO3HAHUS KUBOH MTPUPOIBD».

JlabopaTopHbIe U NpaKTHYeCKHe PadoThI:
Ipakmuueckaa paboma Ne 1. «/crionb30BaHUE Pa3IMYHBIX METOIOB NPU H3YYECHUH
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. ’Kusble cuctembl 1 uX opranuszanus (1 1)

JXussle cuctembl (OMOCHCTEMBI) KaK MpeaMeT U3ydeHus: 6uonoruu. OTIn4Yne KUBBIX
CUCTEM OT HEOPraHU4ECKOW IPUPOJIBI.

CpoiicTBa OuocucTeM U HX pa3HooOpaszue. YPOBHM OpraHu3alul OHOCHUCTEM:
MOJIEKYJIAPHBIA,  KJIETOYHBIM, TKAHEBBIA, OPraHU3MEHHBIM, MOMYJIAIMOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTreoeHOTHYECKHA), OMOC(hEPHBIA.

JdemMoHcTpanum:

Tabnuyvl u cxemvi: «OCHOBHBIC TIPU3HAKH XH3HW», «YPOBHH OpPTraHH3aLUH >KUBOK
TIPUPOIBI».

Obopyoosanue: moaenb monekyisl JTHK.

Tema 3. XuMHn4eCcKuii cOCTAB U CTPOEHHE KJIETKH (8 1)

XUMUYECKUNA  COCTaB  KJIETKM. XUMHYECKHME  DJIEMEHTHI:  MaKpO-3JEMEHTBHI,
MUKpO3JIEMEHTHI. Bo/ia 1 MUHepaIbHbIE BEIIECTBA.

OyHKIMK BOJBI 1 MUHEPATBHBIX BEIIECTB B KieTke. [lomaepxanne 0CMOTHIECKOTO
Oananca.

benku. CoctaB u crpoeHHe O€nKOB. AMUHOKHCIOTBI — MOHOMEpHI OEJIKOB.
HesameHnMEbIe 1 3aMEHUMbBIE aMUHOKHUCIIOTBL. AMUHOKHUCIIOTHBINA COCTaB. Y POBHH CTPYKTYPBI
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0eIKOBOM MOJIEKYyNbl (NEpBUYHASA, BTOPUYHAS, TPETHYHAs U YETBEPTUYHAS CTPYKTypa).
Xumuueckue cBoicTBa OenkoB. buonornueckue GyHKIIMN OETKOB.

®depMeHThI — OHoIornYecKkrne KatanuzaTtopbl. CTpoeHue GpepMeHTa: akKTUBHBIN IIEHTD,
cyocrparnas cnenuduuHocts. Kodepmentsl. Buramunbl. Otnuuus (QepMEeHTOB OT
HEOpPraHMYECKUX KaTaJln3aTOpPOB.

VYrieBobl: MOHOCAXapu bl (TIF0K03a, prd03a U 1e30Kcuprud03a), AucaxapHis (caxaposa,
JIaKTO3a) M ToJMcaxapuiabl (Kpaxmal, TIHKOIeH, Ieuiono3a). buomornyeckue QyHKInm
YTJIIEBOJIOB.

Jlunuasl: Tpurnuuepuasl, ¢ochomunuasl, crepouasl. I'uapodunasHO-rUAPOPOOHEIE
cBoiicTBa. buonornueckue ¢pynkunu mununos. CpaBHEHHE YTIIEBOIOB, OSITKOB U JIMITUAOB KaK
HCTOYHUKOB DHEPTHUH.

Hyxnennossie kucnotsl: JIHK n PHK. Hykneotunbsl — MOHOMEpBI HYKIEHHOBBIX
kucnot. Ctpoenne u ¢ynkipu JJHK. Ctpoenne un ¢pynkimm PHK. Bunst PHK. AT®: ctpoenue
1 QyHKIMY.

Huronorust — Hayka o kietke. Kiietounas Teopust — npumep B3aUMOAEHCTBUS UIEH U
(axTOB B HAYYHOM MO3HAHUU. METO/IbI N3yUCHHUS KIETKH.

Knerka kak wemoctHas sxuBas cuctema. OOmMe NpPU3HAKK KIIETOK: 3aMKHYyTas
Hapy>kHast MmeMOpaHna, MosiekyJibl JIHK kak reHeTnyeckuii anmapar, cucteMa CUHTe3a Oenka.

Tumbl KIETOK: SyKapHOTHYECKass M IpokaproTHueckas. OCOOEHHOCTH CTpPOCHHUS
npokapuoTuyeckon kietku. Kierounas crenka Oakrepuil. CTpoeHHE 3YKapHOTHUECKOM
kJeTkH. OCHOBHBIE OTIMYUS PACTUTEIBHOM, )KUBOTHOM U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsI CTEHKA, MIMKOKAIHUKC, UX (PYHKIIUH.
[Tna3maruueckass memOpaHa, e€ cBoiictBa u (yHkiuu. LuTomnasma u e€ OpraHOMBI.
OnnomeMOpanubie  opranouanl  kietkw: OIIC, ammapar  [ombmku,  JTU30COMBL.
IloniyaBTOHOMHBIE ~ OpPraHOMJbl  KJIETKH: MUTOXOHApUM, Iuactuabl. IIpoucxoxnenue
MUTOXOH/APUH u minactuj. Bunael mnactun. HemeMOpaHHBIE OpraHOMIbI KIETKH: PUOOCOMBI,
KJIETOYHBI LIEHTP, LEHTPHUOJIM, PECHUYKH, JKIYTUKH. DYHKIUM OPraHOMAOB KIIETKH.
BxroueHus.

Snpo — PETYJIATOPHBIN LEHTP KIIETKHU. Crpoenue sanapa:
saepHas 000JI04Ka, KaproIia3Ma, XpOMaTHH, SIPHIILKO. XPOMOCOMBI.

TpaHCHIOPT BELIECTB B KIIETKE.

JdemMoHcTpanum:

Ilopmpemur: A. JleBenryk, P. I'yk, T. lIsann, M. lIneitnen, P. Bupxos, . YoTcoH,
@. Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

Huacpammer: «PacripeneneHre XUMUYECKMX JJIEMEHTOB B HEXHMBOW IPHUPOJE»,
«PacnpeneneHrne XMuMUYECKUX 3JIEMEHTOB B JKUBOU IIPUPOJIEY.

Tabauyer u cxemwl: «Ilepronnyeckas TabIUIa XUMUYECKUX AIIEMEHTOBY, «CTpoeHue
MOJICKYJBI BOIbI», «buocuHTe3 Oenka», «CtpoeHue MoJeKkynsl Oenkay, «CTpoeHue
depmenta», «Hyknennoeie kuciotel. JJHK», «Crtpoenne monexynslt AT®», «Ctpoenue
9YKapUOTHYECKON KIETKN», «CTpOoeHHE MKUBOTHOM KIETKW», «CTpOEHHME pPACTUTENbHON
KJIeTKn», «CTpoeHHEe MPOKaApUOTHUECKON KIETKN», «CTpoeHue sapa KIETKN», «YTIEBOAb,
«JIunuaeny.

ObopyoosaHnue: cBeTOBOH MHUKPOCKOI, 000pyI0BaHUE JUIsS IPOBEACHUS HAOIIOICHUH,
M3MEPEHUH, SKCIIEPUMEHTOB; MUKPOIIPETIapaThl pACTUTENbHBIX, )KUBOTHBIX U OAKTEPHAIBHBIX
KJIETOK.

JlabopaTopHbIe U IpaKTHYeCKHe PadoThI:

Jlabopamopnas paboma Ne 1. «I3y4eHne KaTaTUTHYECKONH aKTUBHOCTH ()EPMEHTOB (Ha
MIpUMEpPE aMUIIa3bl UM KaTanas3bl).

Jlabopamopnas paboma Ne 2. «/3yueHue CTpOeHHs KJIETOK PAaCTCHUH, )KUBOTHBIX U
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OakTepHii Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENapaTax U UX OMUCAHUE).

Tema 4. ’KusHeneATeJbHOCTH KJIeTKH (6 1)

OOmen BemiecTB, wid MeTabomu3M. Accumwisianus (TUIACTHYECKH OOMEH) u
JUCCUMIIIALUS (9HEPreTUYEeCKU OOMEH) — JIBE€ CTOPOHBI €MHOTO IMpOoIecca MeTadoIn3Ma.
Pormp  3aKkOHOB COXpaHEHHS BEUIECTB M HHEPrMM B IOHUMAaHUM MeETa0OJIM3Ma.

Tumnbl oOMeHa BeriecTB: aBTOTpOGHBIN U reTepoTpodHsbIif. Posib hepmenToB B 0OMeHe
BEIIIECTB U MPEBPAIICHUH SHEPTHH B KIIETKE.

@®otocunTe3. CBeroBas u TeMHOBas ¢a3bl (ortocuHTe3a. Peakmum QoTtocunresa.
OddexTuBHOCTE doTOCHMHTE3a. 3HaueHHWEe (POTOCHHTE3a IS KU3HU Ha 3emie. BrusHue
YCIIOBUH cpeJibl Ha JOTOCHHTE3 U CHIOCOOBI MOBBILICHUS €T0 MPOJYKTUBHOCTU Y KYJIBTYPHBIX
pacTeHui

XeMocuHTe3. XeMOCHHTE3UpyoIue OakTepun. 3HaueHUe XeMOCHHTE3a IS KU3HU Ha
3emie.

DHepreTU4ecKuit o0MeH B KJIETKE. Pacmennenue BEIECTB,
BbIJICJICHUE u aKKyMYJIHMPOBaHUE SHEPIrUn B KJIETKE. Oransl
sHeprerudeckoro oomena. I'nukonus. bpoxxenue u ero Buasl. Kuciopoanoe okucinenue, uin
KJIETOYHOE JIbIXaHHE. OxucnautenpHoe dochopunupoBanue. S¢dexkTuBHOCTH

HEPreTHUECKOro OOMeHa.

Peakiun matpuuHoro cuHTe3a. ['enermueckas wuHbopmamus u JHK. Peanmzanus
reHeTUUECKOM MH(popMalmu B KieTke. ['eHeTndeckuil Ko U ero cBoicTa. TpaHCKpUmus —
matpuunblii cuate3 PHK. Tpancnsims — 6uocunTe3 6enka. Jtamnsl Tpancmauu. KoaupoBanue
aMUHOKHUCTIOT. Pons prbocom B OmocunTese Oenka.

Hexnerounsle ¢opmbl Xu3HU — BHUpYychl. Mcropust oTKpbiTHs BHUpycoB (..
WBanoBckuii). OCOOEHHOCTH CTPOSHUS U JKU3HEHHBIH 1K BUpYcoB. bakrepuodaru. bonesnu
pacTeHuil, *KHU-BOTHBIX M YEJIOBEKa, BBI3bIBacMble BHpycamHu. Bupyc ummyHo-aeduumta
yenoseka (BUY) — Bo30yaurens CIIM/la. OOpaTHas TpaHCKPHIILIKS, peBEpTa3a U UHTETpasa.
[TpodunakTuka pacnpocTpaHeHUsI BUPYCHBIX 3a00JI€BaHUH.

JdeMoHcTpanum:

Ilopmpemuwr: H. K. Konsuos, Jl. U. UBanosckuit, K. A. Tumupsizes.

Tabauyer u cxemvi: «Tumbl mwuTaHums», «Merabomuzm», «MUTOXOHIPHSY,
«OHepreTruueckuil 00Men», «Xmopormiacty, «®otocunresy, «Ctpoenue JHK», «Ctpoenue u
dbyHkimonupoBanne reHa», «CuHre3 Oenka», «['eHermyeckuit kom», «Bupycem,
«baktepuodarny, «CTpoeHue u KU3HCHHBIN LUK BHUpYyca
CIINda, 6axkrepuodaray, «Permmmkanus JJHK».

Obopyoosanue: moaenu-anmunkanuu «Y neoenue JJHK u tpanckpunuumsy», «bnocunres
6enka», «CTpoeHue KIeTKN»; Mojens cTpykrypsl JTHK.

Tema 5. PasMHOKeHHe U MHANBHIYaJIbHOE Pa3BUTHE OPraHu3MoB (5 1)

Knerounslif 1Mk, WM >KM3HEHHBIH LUK KieTku. MuTepdaza u mutos. [Ipomeccsl,
npotekaromue B uHTepdaze. Permkanus — peakimsa matpuaHoro cuaresa JIHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIN HaOOp — KapuOTHIL. JIMIUIOMIHBIA U TaryIouIHBI XPOMOCOMHBIE
HaOopbl. Xpomatusl. LluTonornueckne OCHOBBI Pa3MHOKEHHS U MHIMBUIYAJIBHOTO Pa3BUTHS
OpPraHU3MOB.

Henenne xnerkn — murto3. Cragum murosa. [Ipouecchl, mpoucxoasuue Ha pa3HbIX
CTaAUsX MUTO3a. bHOJIOrMYeCKUi CMBICII MUTO3A.

[Iporpammupyemasi rubesb KJIETKH — arornTo3.

@opMbl pa3sMHOKEHHUS OpraHM3MOB: Oecrmonoe W mosioBoe. Buasl Oecrnosoro
Pa3MHOXKEHHUS: JI€JIEHHE HA/IBOE, IOUKOBAHUE OJIHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa30OBaHUE,
BEreTaTUBHOE pa3MHOKEHME. VICKyCCTBEHHOE KIIOHMPOBAHUE OPraHU3MOB, €r0 3HaYCHUE IS
CEJICKLUN.



[TonoBoe pazMHOXKEHHE, €T0 OTIIMYHUS OT OECIIONOTO.
Meiioz. Craauu meiio3a. [Iporneccel, mpoucxoasmue Ha cragusx meiosza. [losenenue
xpoMocoM B meio3e. Kpoccunrosep. buonornyueckuii cMbICi ¥ 3HaUEHUE MEH03a.

I'amerorenes — mnpouecc 00pa3oBaHMsI TOJIOBBIX KJIETOK Y >KUBOTHBIX. [loyioBbIe
JKeJe3bl: CEMEHHUKHM M An4YHuKU. OOpa3oBaHHE W pa3BUTHE TOJNOBBIX KIETOK — TaMeT
(ciepmaro3oun, siflieKiIeTka) — cmepMaroreHe3 M ooreHe3. (OCOOEHHOCTH CTPOCHHS

SIMIIEKJIETOK U criepMaTo3ou0B. OmnonorBopenue. [laprenorenes.

NunuBuayanpHOe pa3BuTHE (OHTOreHe3). DMOpPHOHAIBHOE pa3BUTHE (IMOPHOTEHE3).
Otanbl YMOPHOHAIFHOTO Pa3BUTHS Y MO3BOHOYHBIX YXHUBOTHBIX: APOOJIEHUE, TacTpyJISIHs,
opranorenes. [loctamOpuonanbHoe pazButue. TUITBI TOCTIMOPHOHAIBHOTO PA3BUTHS: IPSIMOE,
HenpsMoe (IMYMHOYHOE). BiustHue cpelbl Ha pa3BUTHE OPraHU3MOB; (DAKTOPBI, CIIOCOOHBIE
BBI3BIBATh BPOKIEHHBIE YPOICTBA.

Poct u pa3Butue pacteHuii. OHTOreHe3 I[BETKOBOTO PACTEHUS: CTPOCHHE CEMEHH,
CTaJauu pa3BUTHUA.

JdemoHcTpaumnu:

Tabauywl u cxemvl: « Dopmbl pAZMHONCEHUS OP2AHUZMO8Y, «/[80lIHOE ONI000MEOpeHUe
Y Y8emKoevlX pacmeHuuy, «Becemamusnoe pasmuodcenue pacmenuily, «/lenenue xiemxu
oaxkmepuiiy, «Cmpoerue nonogvix kiemoky, « Cmpoenue xpomocomwvly, « Knemounwiil yuxny,
«Pennuxayusa JJTHK», «Mumo3s», «Metiosz», «lIpamoe u nenpsamoe pazeumuey, «I avemozenes y
MIeKonumarowux u 4enogekay, « OcHogmvie cmaouu OHMo2eHe3ay.

Obopyoosanue: MUKPOCKON, MUKponpenapambi «Cnepmamo3ouowi
Mmaexonumarowjeeoy, «Aiyexkiemka maekonumarouje2oy, «Kapuoxunes 6 xiemkax Kopewka
JYKa», MacHumuas mooenv-annaukayus «/enenue xnemkuy, mooenv JIHK, moodens
Memagaszno Xxpomocombi.

JlabopaTopHbIe U NIpaKTHYeCKHe PadoThI:

Jlabopamopnas paboma Ne 3. «HabmoneHrne MuTO3a B KJIIETKaX KOHYHKA KOPEIITKa TyKa
Ha TOTOBBIX MUKPOTIPETIapaTaxy.

Jlabopamopnas paboma Ne 4. «3y4eHHe CTPOCHUS TMOJIOBBIX KIIETOK HA TOTOBBIX
MUKpOIIpenaparax».

Tema 6. HaciieicTBeHHOCTh M H3MEHYMBOCTH OPraHU3MOB (8 4)

IIpenmer u 3amaunm re”etuku. Mcropus pasBurus reHetuku. Pons nuronoruu u
SMOPHOJIOTHN B CTaHOBJICHWU TEHETUKU. BKian poccuilckux M 3apyOeKHBIX YUEHBIX B
pa3BUTHE TEHETUKH. MeToAbpl TEHETUKHU (TUOPUIONOTUYSCKUHM, HHUTOTCHETHYCCKHIA,
MOJIEKYJISIPHO-TeHETHYECKH ). OCHOBHBIE T€HETUYECKUE TIOHATHS. | eHeTn4yecKkasi CUMBOJINKA,
HCIIONIb3yEeMasl B CXEMax CKpEIVBaHUM.

3aKOHOMEPHOCTH HAcJI€ZJOBaHHUsA IPU3HAKOB, ycTaHOBIeHHble [. MeHnaenem.
MoHorubpuaHoe CKpelmuBaHhe. 3aKOH eIUHO-00pa3us THOPHUIOB MEPBOTO TMOKOJICHHS.
IIpaBmiio AOMUHUpPOBaHMA. 3aKOH pacCLICIUIEHUS NPHU3HAKOB. ['MIIOTE3a 4YMUCTOTHI TaMeT.
ITonHOE ¥ HENOIHOE JOMUHUPOBAHUE.

JurubpunHoe CckpemuBaHHe. 3aKOH HE3aBHCHMOIO HACJIEJOBAaHUS IMPU3HAKOB.
L{uToreHeTHUECKue OCHOBBI IUTHOPUIHOTO CKpEIIMBaHUSA. AHaATU3UPYIOIIee CKpEeIIUBaHUE.
Vcnonp30BaHne aHATM3UPYIOLIETO CKPEIMBAHUS TSI OTIPEICTICHUS TEHOTUIIA OCOOH.

CueruienHoe HacnenoBaHue mpusHakoB. PabGora T. Moprana mno CIemjIeHHOMY
HacJIe10BaHuIo reHoB. HapylieHue creruieHys reHOB B pe3yIbTaTe KpOCCUHIOBEpa.

XPpOMOCOMHas TEOPHsI HACIIEICTBEHHOCTH. | €eHeTH4YeCKHe KapThl.

I'emeruka mnosa. XpOMOCOMHOE OIpeneieHHe I1oja. AyTOCOMBI M IOJIOBBIE
XpoMocoMBbl. I'oMorameTHele M rereporaMeTHble OpraHu3Mbl. HacienoBaHue IpU3HAKOB,
CLEIJICHHBIX C II0JIOM.

N3menunBocTh. Buabl M3MEHUMBOCTH: HEHACJICACTBEHHAs M HacieACTBeHHas. Poib
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cpeabl B  HEHACIEACTBEHHOM H3MEHYMBOCTH. XapaKTEPUCTHKA  MOAM(PUKAIMOHHON
M3MEHYMBOCTU. BapuanMOHHBIN ps U BapuauuoHHas Kpusas. Hopma peakuuu npusHaka.
KonuuecTBeHHbIE M KaueCTBEHHblE IPU3HAKM W UX HopMa peakuuu. CBoiicTBa
MOIU(PHUKAIMOHHON U3MEHUUBOCTH.

HacnenctBennasi, WM  TeHOTHUNHMYECKas,  M3MEHUMBOCTh.  KomOuHaTHBHAsA
M3MEHYMBOCTb. Meio3 M TOJIOBOI mpoliecC — OCHOBa KOMOMHATUBHOW HM3MEHYMBOCTH.
MyTanuoHHast "3MeH4YUBOCTb. Kitaccudukaryst MyTanuii: reHHble, XpOMOCOMHBIE, TeHOMHBIE.
Yactora ¥ mpuyuHbl MyTauuid. MyTtareHnsle (akTopbl. 3aKOH T'OMOJIOTHYECKUX PsJIOB B
HacneacTBeHHoN u3Menunsoctu H. M. BaBuosa.

Bresnepnas HaclIeICTBEHHOCTb U U3MEHYUBOCTb.

I'eneruka uyenoseka. Kapuorun uenoBeka. OCHOBHBIE METOJbl I€HETHKU YEJIOBEKA:
TCHEANIOTUYCCKUH, OMU3HEIOBBINA, IUTOTCHETHYECKHA, OUOXUMHUYECKHUH, MOJEKYISIPHO-
reHeTnyeckuii. COBpPEMEHHOE OIPEJEIICHNE TE€HOTHIA: IOJIHOT€HOMHOE CEKBEHHPOBAHME,
TeHOTUITUPOBaHUE, B TOM uncie ¢ nomomibio [1I[P-ananmuza. HacnencrBennsie 3a0oneBanus
YyeloBeKa: TeHHble O00Je3HH, OOJEe3HM C HACIEeICTBECHHON IpenpacroyioKeHHOCThIO,
XpoMocoMHbIe Oone3nu. Comaruueckue M TeHepaTHUBHbIE MyTauud. CTBOJIOBBIC KIIETKH.
[TpuHIUNBI 310pOBOTO 00pa3a KU3HU, AMATHOCTHKH, TPOPUIAKTHKH U JICUCHHS TeHETHUECKUX
Oone3Hell. MennuKo-reHeTHYeCKoe KOHCYJIbTUPOBAHHE. 3HAUCHHE MEIUIIMHCKON T'C€HETHUKU B
NPEJOTBPALICHUN U JICYEHUN TeHETUYECKUX 3a00JIeBaHUI YeloBeKa.

JdemMoHcTpanum:

Iopmpemur: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UetBepukos, H. B. Tumodees-
Pecorckuii, H. 1. BaBuios.

Tabrauywl u cxemol: « MOHOTHOPUIHOE CKPEIIMBAHUE U €TI0 IUTOI'€HETHUECKasi OCHOBAY,
«3aKOH pacUICIUIEHUsT W €ro LUTONEHETHYECKas OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«lurubpunnoe ckpemuBanue», «L{uTonornyeckrue OCHOBBI TUTHOPUAHOTO CKPEIIMBAHUSY,
«Meito3y», «B3aumonencTBUE aNUICNIBbHBIX TIE€HOB», «l['eHeTHYeCKMe KapTel pacTeHUM,
KUBOTHBIX U U€JIOBEKa», «['eHeTnkKa nosuay, «3akOHOMEPHOCTH HACIEA0BAHNUS, CLIETNIEHHOTO C
nojiom», «KapHoTHIIbI 4eT0BeKa 1 5KUBOTHBIX», « Bubl n3aMeHUnBOCTHY, « MOIu(pUKAIIMOHHAS
M3MEHYMBOCTbY, «HacnenoBanue pesyc-pakropay, «I'eHeTnka rpymni KpoBu», « MyTalrimoHHast
U3MEHYUBOCTBY.

Obopyoosanue: moaenu-anmMkanun «MoHoruOpuaHoe cKpemuBanuey», «HenomaHoe
JOMUHHpOBaHUEY, «Jlurnbpuanoe ckpenmBanuey, «llepekpécT XpoMocom»; MUKPOCKON H
MUKponpenapat «Jpo3opuna» (Hopma, MmyTauuu GopMbI KPbIIIBEB U OKPACKH Tella); repoapHii
«I"'opox moceBHOW».

JlabopaTopHbIe U IpaKTHYeCKHe PadoThI:

Jlabopamopnas paboma Ne 5. «U3ydeHuwe pe3ynbTaToB MOHOTHOPHIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIBI HAa TOTOBBIX MUKPOIIPETapaTaxy.

Jlabopamopnas paboma Ne 6. «U3ydeHwe MOAM(PUKAMOHHON W3MEHUYHBOCTH,
IIOCTPOEHUE BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

Jlabopamopnas paboma Ne 7. «AHamu3 MyTauuil y Jpo30ouiasl Ha TOTOBBIX
MHUKpOIpenapaTax».

Ipaxmuyeckas paboma Ne 2. «CocTaBIeHHE U aHAIIU3 POJIOCIOBHBIX YEJIOBEKaY.

Tema 7. Cesiekuust oprann3moB. OCHOBBI O0HMOTeXHOJI0TUH (3 4)

Cenexuus Kak HayKa U IpoLecc. 3apoKIEHUE CEJIEKIIMM U JoMecTHKanus. Yuenue H.
W. BaBmiioBa 0 IIeHTpax MPOHMCXOXAECHUS M MHOT00Opasusi KyJbTypHBIX pacTeHuil. LleHTps
IIPOUCXOXKACHNS JOMAIIHUX KUBOTHBIX. COpT, IOpOJIa, IITAMM.

CoBpeMeHHbIE METO/IbI CeNEKITUH. MacCoBBIN 1 MHAWBUAYAIbHBIH OTOOPHI B CEIEKIIUN
pacTeHMi U KMBOTHBIX. OIlEHKa 3KC-Tepbepa. DBIM3KOPOACTBEHHOE CKpEIIMBAHUE —
uHOpuauHT. Yuctas nuausa. CKpelmuBaHue YUCThIX TUHUNA. ['erepo3uc, mim rudpugHas cuma.
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Heponcteennoe ckpemuBanue — aytOpuaunr. OtnanéHHas ruOpuausanus U e€ yCrexwu.
HcKycCcTBEHHBIM MyTareHe3 U IOJy4YEHHE IOJUILIONAOB. JIOCTHKEHUS CEJIEKLIUU PaCTEHUH,
JKUBOTHBIX U MUKPOOPTraHU3MOB.

buorexHonorust kak orpacip MPOU3BOJCTBA. ['€HHAs MHXKEHEpUsA. OTambl CO3AAHUSA
pexombunanTHOW JIHK m TpancrenHbix opranusmoB. Kierounas umxenepus. Kietounsie
KYJbTYpBI. MUKpOKIIOHAIBHOE pPa3MHOMKEHHUE pacTeHUN. Knonuposanue
BBICOKOIIPOYKTUBHBIX CEIbCKOXO3HCTBEHHBIX OPraHM3MOB. DKOJIOTMUECKHE M ITUUYECKUE
npo6aembl. [MO — reHernyeckr MOIU(UIIMPOBAHHBIE OPIaHU3MBI.

JdeMoHcTpanum:

Ilopmpemuwr: H. U. BaBunos, U. B. Muuypum, I'. JI. Kapneuenko, M. @. lBaHoB.

Tabnuyvr u cxemor: xapta «L[eHTpPBI MPOUCXOXKICHUS W MHOTOOOpasusi KyJIbTYPHBIX
pactenui», «Ilopoabl JOMaIIHKX )KUBOTHBIX», «COpTa KyJIbTYPHBIX pacTeHui», «OTnanéHHast
ruOpugm3anus», «Paborer akamemuka M. . HBanoBay, «[lomummonmusy, «OOBEKTHI
ouorexHosoruny, «Kierounsie KyJIbTypbl H KIOHHpOBaHUE», «KOHCTpyHpoBaHue U MEpEeHOC
T€HOB, XpPOMOCOM.

Obopyoosanue: MysiKH TUIOJIOB U KOPHETIJIOJOB AUKUX (DOPM M KyJIBTYpPHBIX COPTOB
pactenuii; repOapuii «CenbCKOX03IHCTBEHHBIC PACTCHUSY.

JlabopaTopHbIe U IpaKTHYeCKHe PadoThI:

Ixckypcuss «OCHOBHBIE METOJIbI U JTOCTUXKEHUS CENEKUUUA PACTCHUHN U KUBOTHBIX (HA
CENIEKIIMOHHYIO CTaHIIMIO, INIEMEHHYIO (pepMy, COPTOUCTIBITATENbHBIN Y4aCTOK, B TEIIMYHOE
X03AUCTBO, JIA0OPATOPUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. IBoarounonHasi 6uoJiorusi (9 4)

[Ipennocelaky BOZHUKHOBEHUS 3BOJIOLMOHHON TEOPUH. DBOJIOLUOHHAS TEOpUs U €€
MecCTO B OMOJIOrHH. BiusHue 3BONMIONIMOHHON TEOPHH HA pa3BUTHE OMOJIOTHU U IPYTHX HAYK.

CuzerenscTBa 3BooLnU. [laneoHTONIOrHYECKUE: TTOCIE0BATENBHOCTD IOSBIICHUS
BUZOB B MaJCOHTOJOTMYECKON JIeTomucH, mnepexonnsle (opmel. buoreorpaduueckue:
CXOJICTBO U paziuuue GayH u Gpop MaTEpHUKOB U OCTPOBOB.

OMOPHOTIOTHYECKUE: CXOACTBA M PA3TUUUsl SMOPUOHOB Pa3HbIX BUOB MO3BOHOYHBIX.
CpaBHUTEIIbHO-AaHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOIMUYHBIE, PYAMMEHTapHbIE OpraHsbl,
aTaBU3Mbl. MOJEKYISpHO-OMOXUMHUYECKHE: CXOJCTBO MEXAaHHW3MOB HACJIEJICTBEHHOCTH U
OCHOBHBIX METa0OJIMUECKUX MyTEH Y BCEX OPraHU3MOB.

OpomtonmonHas teopus Y. JlapBuna. Ilpeanochulku BO3HUKHOBEHMS JAapBHHU3MA.
JIBIDKyIIIMEe CHJIBI HBOJIONMHM BUAOB 1O JlapBuHy (M30BITOYHOE pPAa3MHOXKEHUE IIPH
OTPaHUYEHHOCTH PECYpCOB, HEOMpeAeiEHHAsh HW3MEHYMBOCTb, OOphOa 3a CyIECTBOBaHHE,
€CTECTBEHHBII 0TOOD).

Cunrernueckas teopus 3Bosonu (CTO) u e€ 0CHOBHbBIE TIOJIOKEHUS.

Muxkposontonus. [lomynanus kak eIMHUIA BUAA U IBOJIIOLINN.

JBmwxymue cuiibl ((pakTophl) SBOIIOLUHU BUAOB B Ipupoae. MyTalMoHHBIN MpoIece u
KOMOWHATHBHAs W3MEHYMBOCTh. [lomynsiuoHHble BOMHBI W JApeiid reHoB. M3omsmus u
MUTpaLusl.

EcrecTBeHHbI 0TOOp — Hampapisomuii GpakTop Boaoul. ®OopMbl €CTECTBEHHOTO
otOopa.

[IpucnocoONeHHOCTh  OPraHM3MOB  Kak  pe3yiabTaT  3BOJIOLHUU. [Ipumepsr
MPUCTIOCOOJIEHUH y Opranu3MoB. ApoMop(}o3bl 1 UIHO-aJalTAIIH.

Bun u BunmooOpazoBanue. Kpurepuu Buma. OcHOBHbIE (POpPMBI BHI000pA30BaHMS:
reorpaguueckoe, 3K0JI0rHYecKoe.



MaxponsBosrorust. DopMbl IBOTIONUH: (UIETHYECKAs], TUBEPIreHTHAs, KOHBEPT€HTHAs,
napaienbHas. HeoOpatumMocTs 3BoMOLNN.

[Ipoucxoxkaenne OT  HECHEUMATU3UPOBAHHBIX  IpeakoB. [Iporpeccupyromas
crenuanu3anus. AfanTuBHas pajuanus.

JdemoHcTpaumnu:

Ilopmpemur: K. JIunnei, XK. b. Jlamapk, Y. [lapsun, B. O. KoBanesckuii, K. M. bap, 3.
I'exkens, @. Mromnep, A. H. CeBepros.

Tabnuyvr u cxemvi: «Pa3BuUTHE OpPraHMYECKOro MHUpa Ha 3emie», «3apOobIIIn
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukcy, «Dopmbel OOprObI 3a CYIIECTBOBAHHEY,
«EctectBennslit  0TOOp», «MHOrooOpa3ue CcOpTOB pacTeHHiD», «MHOroobpasue Mopox
KUBOTHBIX», «ITomynauuny, «MyTanuoHHas U3MEHUYUBOCTbHY;
«Apomopdo3s», «Manoanantanuny, «O0mas qereHepanus», «{BUKyIIre CHITbl 3BOTIOLNNY,
«Kapra-cxema wmapmpyra mnytemectBuss Y. JapBuna», «boppba 3a cCyliecTBOBaHHEY,
«IIpucrnocobaeHHOCT OpraHu3MOBY, «I eorpaduyeckoe BuI000pa3oBaHue», « IKOJIOTHUECKOE
BUZI000pa30BaHUEY.

Obopyoosanue: KOJIEKIHS HACEKOMBIX C Ppa3IMYHBIMU THIIAMH OKpAacKku; Habop
IUIO/IOB U CeMsiH; KoJuteKuus «IIpruMepsl 3alUTHRIX TPUCTIOCOOIEHUH Y )KUBOTHBIX)»; MOJIENb
«OCHOBHbIC HANpaBJICHUS SBOJIIOLUNY; 00bEMHAs Mozaenb «CTpoeHHe TOJOBHOTO MO3Tra
[I03BOHOYHBIX).

Buoreorpaduueckast kapra mupa; KojuieKuus «DOpMbI COXPaHHOCTH HCKOIMAEMBIX
KUBOTHBIX U pacTeHUI»; Mojenb-anmukanus «llepekpéct XxpoMocoM»; BiIayKHbIE IIPENapaTsl
«Pa3Butue Hacekomoro», «Pa3Butue nArymku»; MukpomnpenapaT «lpozodpuna» (HOopMma,
MyTaIu# (opMbI KPBIIILEB U OKPACKHU TETIA).

JlabopaTopHbIe U IpaKTHYeCKHe PadoThI:
Jlabopamopnas paboma Ne 1. «CpaBHEHHE BUJOB IO MOP(OIOTUIECKOMY KPUTEPHION.
Jlabopamopnas paboma Ne 2. «Onucanue NpUCTOCOOICHHOCTH OpraHu3Ma u e€
OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. Bo3HuKHOBeHHE ¥ pa3BUTHE KU3HU Ha 3emiie (9 1)

JloHay4HbIe PECTABIICHUS O 3apOKICHUY )KU3HU. HaydHble rUnoTe3bl BOSHUKHOBEHUS
KM3HM Ha 3emJie: abuoreHe3 W MaHCHepMHUs. XHUMHUUECKast BOJIONMA. AOHMOTeHHBIN CHUHTE3
OpPraHMYECKHUX BEIIECTB U3 HEOPraHWYECKHX. OKCIEPUMEHTAIBbHOE  IOATBEPKACHUE
XUMHUYEeCKON 3Boonnu. HavanpHble dTanel ononorndeckoi sBomonuu. [ unoreza PHK-mupa.
®opmMupoBaHue MEOPAHHBIX CTPYKTYP M BOHMKHOBEHHE MPOTOKJICTKH. IlepBbie KIETKH U UX
sBosronyst. POpMUPOBAHKME OCHOBHBIX I'PYIII JKUBBIX OPraHU3MOB.

Pa3Butne xu3Hu Ha 3emiue no spam u nepuojgam. Karapxeil. Apxeiickas u
npoTepo3oiickasi spel. Ilanmeo3oiickas spa u e€ mepHoAbl: KeMOPHICKHIA, OPIOBUKCKUH,
CUJIypUHCKUM, 1€BOHCKUH, KAMEHHOYTOJIbHBIN, IEPMCKHUH.

Mes3o30¥icKas opa U €€ IEPUOIbL: TPUACOBBIN, FOPCKUMN, MEJIOBOU.

KaiiHo3zolickas apa u €€ nepuo/ipl: NajaeoreHoBbIN, HEOT€HOBBIM, AaHTPOIIOTEHOBBIH.

XapakTepHucTuKa KIMMaTa U Te0JIOTMYECKUX npoueccoB. OCHOBHBIE ATAIbl YBOJIIOLMH
pPacTUTENILHOTO U KUBOTHOTO MHpa. ApoMop¢o3bl y pacTeHMH M KUBOTHBIX. [losiBieHue,
pacuBeT U BBIMUPAHUE TPYIIII )KUBBIX OPraHU3MOB.

Cucrema OpraHMYeckoro Mupa Kak OTpaxkeHue dBoaouuud. OcCHOBHbIE
CUCTEMAaTUYECKHUE IPYIIIBI OPraHU3MOB.

OBojirOIMS 4YeIOBEKa. AHTPONONOrMs Kak Hayka. Pa3BuTue mnpencTraBieHUd o
IIPOUCXOXACHUN 4elloBeKa. Meroabl Hu3ydeHus aHTpomnoreHe3a. CXoAcTBa M pa3invuus
4eJI0BEKA U )KMBOTHBIX. CUCTEMATHUECKOE MOJI0KEHUE YEIOBEKA.

JBwxymue cuibl (pakTopbl) aHTpororeHesa. HacnmencTBeHHas W3MEHUYMBOCTH H
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ecTeCTBEHHbI 0TOOp. OOmecTBeHHBIH 00pa3 JKU3HU, H3TOTOBJICHHE OpYAUN Tpyna,
MBIIIJIEHHUE, PEUb.

OcHOBHBIE CTaIMM U BETBU HBOJIIOLIMU UEJIOBEKA: aBCTPAIONMUTEKH, YEIOBEK yMEIbIi,
UYenosek npsMoxonamui, Yenosek HeannepranbCkui, YenoBek pasymusld. Haxonku
HCKOIIAa€MBIX OCTATKOB, BPEMsI CYIIECTBOBAaHUs, 00J1aCTh pacpocTpaHeHusi, 00bEM rOJIOBHOTO
MoO3ra, 00pa3 )KU3HU, OPYIHSL.

Yenoeueckue packl. OCHOBHBIE OOJIBIIINE pachl: €BporeonHas (eBpa3uiickas), Herpo-
aBcTpasioujHas (PKBAaToOpHaybHasl), MOHTOJOMAHAS (a3uMaTCKO-aMepHUKaHCKas). YepThl
MPUCTIOCOOJICHHOCTH TPEACTABUTENCH YENOBEUYECKUX pac K YCIOBHSM CYIIECTBOBAHHUS.
EnunctBO uenoBeueckux pac. Kpuruka pacuzma.

JdeMoHcTpanum:

Ilopmpemur: ®. Peau, JI. Ilactep, A. Y. Onapun, C. Munnep, I'. FOpu, Y. /{lapBus.

Tabnuyvr  u  cxemvl: «Bo3HukHOBeHHe CoOJHEYHOM cHUCTeMB», «Pa3Butue
OpraHMYecKoro mMupa», «PacturenbHas kietka», «KuBoTHas knerka», «lIpokapuoruueckas
KieTka», «CoBpeMEeHHas CUCTEMa OPraHu4ecKoro Mupa», «CpaBHEHHE aHATOMUYECKHX YepT
CTPOEHHMS YEeJIOBEeKa U YeJIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHbBIE MecTa MaJICOHTOIOTHUYECKUX
HAXO/JOK IPEIKOB COBPEMEHHOI'O YeJIOBEKa», «JlpeBHelmme mroan», «JlpeBHuE moan»,
«IlepBble COBpeMEHHBIE JIIOIN», «UeT0BedeCKHE Pachh».

Obopyoosanue: wmymsoku  «lIpoucxokiaenne uenoBeka» (OIOCTBI  aBCTPAIONUTEKA,
MUTEKAHTPOIa, HeaHAepTablia, KPOMAaHbOHIIA); CICNKH WM M300paKeHHUs KaMEHHBIX OpYIHi
NepBOOBITHOTO YeJoBeKa (KaMHU-YONIEphl, pyOmia, ckpebia); TeOXpOHOJIOrnYecKas TabiuLa;
KOJUIEKLMSI «POpPMBI COXPAHHOCTH UCKOMAEMBbIX )KUBOTHBIX M PACTEHHI.

JlabopaTopHbIe U NpaKTHYeCKHe PadoThI:

Ilpakmuueckaa paboma Ne 1. «/3ydeHue HCKONMAEMbIX OCTATKOB pAacCTCHHUH U
KUBOTHBIX B KOJUIEKLIUSAX).

IKcKypcus «OBOJIIOLUS OpPraHUYECKOTO Mupa Ha 3emiie»
(B ecTeCTBEHHO-HAay4HbII WM KpaeBEAUECKUN My3€il).

Tema 3. Opranusmsl U OKpy:kawmas cpeaa (5 4)

DKoloruss Kak Hayka. 3ajauyd ¥ paslenbl 3KOJIOrMh. MeToabl 3KOJIOrMYeCKHX
UCCIIeIOBAaHUH. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YeTIOBEKa.

Cpenpl  oOuTaHHMsi OpraHM3MOB: BOJHAs, HAa3eMHO-BO3IYIIHAs, IOYBEHHAs,
BHYTPHOPraHU3MEHHASI.

Okonorudeckue pakropsl. Kiaccuduxamnms 3x0a0ruueckux pakTopoB: aOUOTHYECKHE,
OMOTHYECKHE U aHTPOIIOTeHHbIE. J[eliCTBUE SKOJIOTHYECKUX (PAKTOPOB Ha OPTaHU3MBI.

AbGuoTtnueckue (PakTopbl: CBET, TeMIepaTypa, BIAKHOCTh. DoTOmEepHOAU3M.
[Tpucnocobaenus OpraHMU3MOB K JIeHCTBHIO abnoTHYecKX (pakTopoB. bromornueckrue puTMsl.

Bbuotnueckue ¢aktopsl. Buasl OHOTHYECKHMX B3aUMOJCHCTBUN: KOHKYpPEHIIHS,
XHUITHAYECTBO, CUMON03 U ero Gpopmal. [lapazntusm, koomnepamus, MyTyaan3M, KOMMEHCAIU3M
(KBapTUPAHCTBO, HAXJICOHWYECTBO). AMEHCANM3M, HEUTpanu3M. 3HaueHHEe OMOTHYECKHX
B3aUMOJICHCTBHIA JJIS CYIIECTBOBAHUS OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTePUCTUKU NOmynsnud. OCHOBHbBIE TOKA3aTeNH IOMYJISIHN:
YHUCJICHHOCTb, IUIOTHOCTb, POXJAaE€MOCTh, CMEPTHOCTb, MPHUPOCT, MHUrpauus. JuHamuka
YHUCJICHHOCTHU TIOMYJISIIIUH U €€ PEeTyJIISAIIHSL.

JdeMoHcTpanum:

Iopmpemur: A. T'ym6onpar, K. @. Pynbe, D. I'ekkens.

Tabnuywr u cxemwr: xapta «[Ipupomnpie 30HBI 3emum», «Cpembl oOUTaHUS
opranusmoBy», «®otonepuoansm», «llomynsuuny», «3aKOHOMEPHOCTH POCTAa UYHUCIECHHOCTH
nomyJsuy uHPy30puu-Ty penbkiy, «[IuieBbie nemnm.
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JlabopaTopHbIe U NIpaKTHYeCKHe PadoThI:

Jlabopamopnas paboma Ne 3. «Mopdonorndueckrue 0COOEHHOCTH PACTEHUIN U3 Pa3HBIX
MeCT OOUTaHUS.

Jlabopamopnas paboma Ne 4. «BnusHue cBeTa Ha POCT W PA3BUTHE YCPEHKOB
KOJIeyCa».

Ilpaxmuueckas paboma Ne 2. «Iloncy€T MIOTHOCTH NOMYJSIUMHM pa3HBIX BHJIOB
pacTeHHUI».

Tema 4. Coo0mecTBa U IKOJIOrHYEeCKHE cucTeMBbI (9 1)

CoobmecTBO opranuzmMoB — Ouoneno3. CTpykTypsl OuoleHO3a: BHJIOBas,
NPOCTpaHCTBEHHas, Tpoduueckas (nuuieBas). Bunbl-noMmuHanTel. CBs3M B OHOIIEHO3E.

DKOJOTUYECKHe CUCTEMBI (3KocucTembl). [loHsTHE 00 AKOCHCTEME U OMOTeOIeHO3E.
OyHKIIMOHAIBHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: IMPOAYLEHTbI, KOHCYMEHTBHI, PEAYICHTHI.
KpyroBopoT BemiecTB M MOTOK 3HEPrHH B 3KocucTeMe. Tpoduueckue (MUIIEBHIE) YPOBHH
skocuctembl. [lumeBbsie nenu u cetu. OCHOBHBIE MOKa3aTeIM 3KOCHUCTEMBI: Onomacca,
OPOAYKIHUSA. DKOJIOTUYECKHE MUPaMHIbL: MPOIYKIMH, YUCICHHOCTH, Omomacchl. CBOHCTBa
HKOCHUCTEM: YCTOHUMBOCTb, CAMOPEryJsLus, pazsutue. CyKieccus.

[Ipupoansie 3KocHUCTEMBI. DKOCUCTEMBI O3€p U peK. DKOCUCTEMA XBOHHOIO WM
IIMPOKOJIMCTBEHHOT O JIeca.

AHTPOTMIOT€HHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. Y pOOIKOCHCTEMBI. bruonornueckoe u
XO3AWCTBEHHOE 3HAUECHHE arPOIKOCHCTEM U YPOOIKOCHUCTEM.

buopaznoobpazue  kak  Qakrop  ycroWumBocTH ~ 3KocucteM.  CoxpaHeHHe
OMOJIOTNYECKOT0 pa3HooOpa3us Ha 3emIe.

VYuenue B.W. Bepnaackoro o 6uocdepe. I'panuiibl, coctaB u CTpyKTypa Ouocgepsl.
’Kusoe BemectBo u ero ¢pyHkiuu. OcoOeHHOCTH OHOChephl KaK II100aIbHONH IKOCHCTEMBI.
JluHamuueckoe paBHOBECUE B 0OpaTHas CBs3b B Onocdepe.

KpyroBopoTs! BemecTB U OMOr€OXMMUYECKHE IMKIIBI 3JIEMEHTOB (yriiepoja, a3oTra).
3oHanpHOCTH OHOchepsl. OCHOBHBIE OMOMBI CYIIIH.

UenoeuectBo B Omocepe 3emuu. AHTpPONOTeHHBbIE HU3MEHEHUsT B Ouocdepe.
['mobGanbHBIE YKOJIIOTHYECKUE TIPOOIIEMBI.

CocymecTBoBaHne TpUpoAbl U uyeroBedecTBa. CoxpaHeHHe Omopa3zHOOOpasusi Kak
OCHOBa yCTOWYMBOCTH Ouocdeppl. OCHOBa palMOHAIBHOIO YIPABICHUS NPUPOIHBIMU
pecypcamMu 1 UX UCTOJIb30BaHuE. JloCTHKEeHUs] OMOJIOTHH U OXpaHa MPUPOIBL.

JdeMoHcTpanum:

Topmpemur: A. JTx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuid.

Tabauyvr u cxemvr: «Ilnmessie nenm», «buoleHo3: cocTaB U CTpyKTypay, «lIpuponHsie
coobmectBay, «llennm mnuranHus», «OKomoruueckas nHupamuaa», «buocdepa u yemoBex»,
«DKocHcTeMa IIMPOKOJIMCTBEHHOTO Jieca», «IJKOCHCTeMa XBOMHOro Jeca», «buoneHos
BoloéMa», «ArpoueHo3», «lIpumMepHble aHTPONOTreHHBIE BO3ACHCTBHSI HA IPUPOAYY,
«Baxneie UCTOYHUKY 3arpsi3HEHUS BO3AyXa U TPYHTOBBIX BOI», «llouBa — BakHelIas
coctapisiomiasi  Omocdeprr», «Daktopsl jgerpamanmu  nous», «llapHUKOBBIA  APPerT»,
«®DaKTopel PaJMOAKTUBHOIO 3arps3HeHust Ouocdeprl», «OOmas cTpykrypa Ouochepsn»,
«Pacnpoctpanenue xu3HH B Ouocdepe», «O30HOBBIA 3kpaH Ouocheps», «Kpyrosopor
yriepona B 6rnocdepe», «KpyroBopor a3ota B mpupoae».

Obopyoosanue:  Monenb-anmmukanus  «TunuuHble  OMOLEHO3bI»;  repOapuit
«PacturenpHble  cooOmiecTBa»; Koyekuuu —«buomeHo3», «Bpemutenu —BaxkHEHIIHUX
CEeNIbCKOXO3SMICTBEHHBIX KYJIBTYp»; TepOapuh M KOJUIEKIMH pACTEHUH U KUBOTHBIX,
NPUHAAISKAIIME K Pa3HbIM HKOJOTHYECKUM rpynmnaMm ofgHoro Bupaa, Kpachas kuura PO,
n300pakeHHs OXpaHIAEMBIX BHJIOB PACTEHUI U KUBOTHBIX.
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IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'UHN
HA BA30BOM YPOBHE CPEJJHET'O OBIIIET'O OBPA3OBAHUA

Cornacao ®I'OC COO, ycranaBnuBalOTCsS TPeOOBAHUS K pe3yslbTaTaM OCBOCHUS
00yYaroImuMHCs IPOTrPaMM CpPEeTHEro 00Iero o0pa3oBaHus: JUYHOCTHBIM, METAIPEAMETHBIM
U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NTMYHOCTHBIX Pe3yJbTaTOB OCBOCHHUS IpeameTa «buoorus BbIIEIEeHBI
CIICAYIOIIME COCTaBJSIOIIME: OCO3HAHHE OOYYAIOUIMMHCS POCCHUICKON TIpakIaHCKOU
UJACHTUYHOCTH — TOTOBHOCTU K CaMOpPa3BUTHIO, CAMOCTOSATEIILHOCTH U CaMO-ONPEACTICHHIO;
HAJIMYMEe MOTHBALMM K OOYYEHHMIO OMOJIOTHH; IEJICHANPABICHHOE PA3BUTHE BHYTPEHHUX
yOeXIeHH TMYHOCTH Ha OCHOBE KITIOYEBBIX LIEHHOCTEH U HCTOPUUECKUX TPAIUINA pa3BUTHS
OMOJIOTHYECKOTO 3HAHUS; TOTOBHOCTh U CIIOCOOHOCTH OOYYarOIIMXCSl PYKOBOJCTBOBAThHCS B
CBOEH JIEATENIbHOCTH IIEHHOCTHO-CMBICIIOBBIMH ~ YCTAaHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOoJIOTNYeCKOro 00pa30BaHUs; HAIWYHE SKOJOTMYECKOrO IPaBOCO3HAHMSA, CIIOCOOHOCTH
CTaBUTH 1IETTN U CTPOUTH KU3HEHHBIC TJIAHBI.

JIMuyHOCTHBIE pe3yNabTaThl OCBOEHH Ipeamera «buonorusy A0CTUraroTcst B €IMHCTBE
y4eOHOM M BOCIIUTATENIbHON JESITEILHOCTH B COOTBETCTBHHU C TPAJUIIMOHHBIMH POCCUHCKUMHU
COLIMOKYJIBTYPHBIMU, HCTOPUYECKUMH U TyXOBHO-HPABCTBEHHBIMH IIEHHOCTSMH, IPUHATHIMU
B O0II[ECTBE MPAaBMWIAMU U HOPMaMH MOBEJEHHS M CIOCOOCTBYIOT MpOLIECCaM CaMOIIO3HAHUS,
CaMOBOCIIUTaHMUSA M CAMOPA3BHUTHUS, PA3BUTHSA BHYTPEHHEH MO3ULIUHU JIUYHOCTH, TATPUOTH3MA,
YBaKEHHSI K 3aKOHY M IPABOMOPSIKY, YEIOBEKY Tpy/Ja U CTapuieMy IOKOJICHHIO, B3aUMHOTO
yBOKEHHs, OCEpe)KHOTO OTHOIICHUS K  KYyJbTypHOMY HACleOUI0 M TPaIulisIM
MHOTOHAallMOHAJIBHOTO Hapoaa Poccuiickon Penepanunu, MpUPOAE U OKPYKAIOLIEH cpee.

JIn4HOCTHBIE pPe3yIbTaThl OCBOCHUS yUeOHOTO0 TpeiMeTa « BHOIOr s JOIKHBI OTPaXKaTh
TOTOBHOCTh M CIIOCOOHOCTH 00YYaIOUIMXCS PYKOBOJICTBOBATHCS CPOPMUPOBAHHON BHYTpEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOM LIEHHOCTHBIX OpHUEHTAIMH, TIMO3UTHUBHBIX BHYTPEHHHX
yOe)KIEeHH, COOTBETCTBYIOIIMX TPAJAUIHOHHBIM LEHHOCTSIM POCCHHCKOTO  OOIECTBa,
paciMpeHre KU3HEHHOTO OIbITa U OIbITA JESATENIFHOCTU B MPOLECCE pealn3allid OCHOBHBIX
HAIpaBJICHUI BOCIUTATEIbHON JICSITEIBHOCTH, B TOM YHCIIE B YaCTH:

1. I'pasicoanckozo éocnumanu:

— c(opMUPOBAaHHOCTh TPAKTAHCKOW MMO3UIMHU OOYYalOIIErocsi Kak AakTHBHOTO U
OTBETCTBEHHOT'0 YJIEHa POCCUICKOT0 O0IIECTBa;

— OCO3HAaHUE CBOUX KOHCTHUTYIIMOHHBIX IpaB U OOS3aHHOCTEH, yBakeHHE 3aKOHA WU
IIPABOIIOPSIIIKA;

— TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TPU CO3JAaHUM y4eOHBIX
MIPOEKTOB, PEIICHUH YUeOHBIX U MTO3HABATEIbHBIX 33/1a4, BBIMOJIHEHIUH OMOJIOTHYECKUX
9KCIIEPUMEHTOB;

— CHOCOOHOCTH ONpENeNSITh COOCTBEHHYIO IO3HMIMIO IO OTHOUICHHIO K SIBICHUSM
COBPEMEHHOM KHU3HH U OOBICHATH €€;

— YMEHHE YYMUTBIBaTh B CBOHMX JI€HCTBUSAX HEOOXOIUMOCTh KOHCTPYKTHBHOI'O
B3aMMOJICHCTBUS JIOJIEH C pa3HBIMU YOSKICHUSMH, KYJIbTYPHBIMH IEHHOCTSAMH M
COLIMAJIBHBIM IOJI0KEHUEM;

— TOTOBHOCTh K COTPYAHHYECTBY B IIPOLIECCE COBMECTHOTO BBITIOJHEHUS YYEOHBIX,
[I03HABATENIbHBIX U UCCIIEN0BATENIbCKUX 3a7a4, YBAXKHUTEIbHOE OTHOIIEHUE K MHEHHIO
OIIIOHEHTOB MPU OOCYXIEHUH CITIOPHBIX BOIPOCOB OHOIOTHYECKOTO CO/ICPIKAHMS,;

— TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEILHOCTH.

2. Ilampuomuueckozo éocnumanus:
— cpOPMHUPOBAHHOCTh POCCUUCKON TpPa¥TaHCKOW HJIEHTUYHOCTH, NATPUOTHU3MA,
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YBa)XEHHS K CBOEMY Hapoay, YyBCTBAa OTBETCTBEHHOCTH nepes PonnHoil, ropaoctu 3a
CBOM KpaH, cBOWO PoaumHy, CBOM S3BIK U KyJIbTYpy, IpOLIIOE M HACTOsALICE
MHOTOHaIMOHaIbHOIO Hapoaa Poccuy;

LIEHHOCTHOE OTHOLIEHUE K NPHUPOJHOMY HACIEIUI0O W MaMATHUKAM IPHUPOJBI;
nocTuxkeHusIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;
CIOCOOHOCTh OLIGHUBATh BKJIAJl POCCHUICKMX YYEHBIX B CTAHOBJICHHE U pa3BUTHE
OuoJIOTMH, TOHUMaHKUE 3HAYeHUs! OMOJIOTHH B TIO3HAHUM 3aKOHOB MPUPOIBI, B KU3HH
YeJI0BeKa U COBPEMEHHOT0 O0IIIEeCTBA;

uaelHas yOeXIEHHOCTb, TOTOBHOCTh K CIy)XeHHIO OTEuecTBY M €ro 3alluTe,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y.

3. ﬂyxoeuo-npaecmeennozo eocnumaHuA.

OCO3HaHHUE NYXOBHBIX LIEHHOCTEH POCCUNCKOI0 HAPOAA;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHUS;

CIIOCOOHOCTh ~ OIIEHWBATh CHUTyallMl0 M MPUHUMATh OCO3HAHHBIC PELICHHUS,
OPHUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HAaHUE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM pOJUTENSAM, CO3[JaHHID CEMbH Ha OCHOBE
OCO3HAHHOT'O IIPUHATHS UEHHOCTEW CEMEWHOW KU3HU B COOTBETCTBUH C TPAIULIMSAMU
HaponoB Poccun.

4. dememuueckozo éocnumanus:

ACTETHYECKOE OTHOIICHUE K MUPY, BKIIFOUasl 3CTETUKY ObITa, HAYYHOTO ¥ TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA,

IMOHUMaHUE SMOLMOHAIBHOTO BO3ACHCTBUS KUBOU MPUPOBI U €€ IEHHOCTH;
TOTOBHOCTh K CAMOBBIPA)KEHUIO B Pa3HbIX BHUJIAX MCKYCCTBA, CTPEMIICHUE IPOSIBIATH
Ka4yeCTBA TBOPUYECKOMN JIMYHOCTH.

5. @u3zuueckozo éocnumanusn:

NOHMMAaHWE W peajHu3alus 3J0pOBOr0 M 0Oe30macHOro obpasza XH3HH (30pOBOE
MUTaHUE, COONIO/ICHHE TUTMEHNYECKUX MPAaBUI U HOpPM, COAJaHCUPOBAHHBIN PEKUM
3aHATUM W OTAbIXa, peryisipHas  (Qu3MuUecKas aKTUBHOCTH), OepexKHOro,
OTBETCTBEHHOT0 M KOMIIETEHTHOTO OTHOLICHHS K COOCTBEHHOMY (DM3UYECKOMY H
MICUXUYECKOMY 37I0POBBIO;

MOHMMaHHE IIEHHOCTHU TNPABWJI HHIMBUAYAIBHOTO U KOJUIEKTUBHOI'O 0O€30IacHOTO
MOBEJICHUS B CUTYAIHSIX, YTPOXKAIOIINX 3/I0POBBIO U KHU3HH JIO/ICH;

OCO3HAHME TIOCIIEACTBUI U HENPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS aIKOTOJIs,
HapKOTHUKOB, KYPEHHUS).

6. Tpyooeozo éocnumanus:

TOTOBHOCTB K TPY/y, OCO3HAHHE LIEHHOCTH MacTEepCTBa, TPYI0JII00HE;

FOTOBHOCTh K AaKTHUBHOM JEATEIBHOCTH TEXHOJOTMYECKOW H  COLHAIBHOU
HAMpPaBIEHHOCTH, CIOCOOHOCTh HMHHIIMMPOBATH, IUIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJHSATH TaKyIO JIESATEIbHOCTH;

WHTEPEC K pa3uIHbIM cepaM mpodecCHOHATHHON NeATeTbHOCTH, YMEHHE COBEPIIATh
OCO3HAHHBIN BEIOOD Oy mytiel mpodeCcCuu U peaTn30BbIBATh COOCTBEHHBIC JKU3HEHHBIC
TUTaHBI;

TOTOBHOCTb M CLIOCOOHOCTH K 00pa30BaHUIO U CAMOOOPA30BAHHIO Ha MPOTSHKEHUH BCEH
KU3HU.

7. DKo102uuecK0z0 60CNUMAHUSA:

HKOJIOTHUECKHU I1eJIeCO00pa3HOe OTHOIICHHE K MPHUPOJAE KaK MCTOYHHUKY KM3HHM Ha
3emiie, OCHOBE €€ CyIlIeCTBOBAHUS;
MOBBIIIEHUE YPOBHS 3KOJIOTMYECKON KyJIbTYpbl: IPUOOpPETEHNE OIBITA MJIAHUPOBAHUS
IIOCTYIIKOB ¥ OLICHKU UX BO3MOKHBIX IIOCIIECACTBUN JUIsl OKPYXKAIOLEH CPENbL;
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OCO3HaHUE TTI00aTBHOT0 XapaKTepa KOJOTHIECKUX MPOOJIeM U MMyTel UX PelieHus;
CIIOCOOHOCTh HCIIOJIB30BAaTh MPHOOpETaeMble MPH W3YYCHHH OWOJOTHUU 3HAHUS H
YMEHHSI TIPU PEIICHUH MPOOJIeM, CBSI3aHHBIX C PAIlOHATBHBIM IPUPOIOTIOIH30BAHUEM
(coOmroieHne TpaBWI TIOBEACHUS B TPHUPOJE, HAMPABICHHBIX Ha COXpPaHCHHE
paBHOBECHS B 9KOCHCTEMAaX, OXpaHy BHI0B, SKOCHCTEM, OHOC(EpHI);

AKTUBHOE HENPUATUE AEUCTBUM, IPUHOCALLUX BPEI OKPYKAIOLIEH MPUPOIHOMN Cpele,
YMEHHE  MPOTHO3UPOBATH  HEOJArOMPUATHBIE  SKOJIOTHYECKHE  IMOCIEACTBHS
MPEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPALIATh UX;

HAJINYME PA3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, SKOJOTMYECKOW KYJIBTYPBI, ONbITA
JEATEIIBHOCTH 3KOJIOTUYECKON HANpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS UMH B
[M03HABATEJIbHON, KOMMYHUKAaTUBHON U COLUAJIBHON MPAKTUKE, TOTOBHOCTU K YYACTHUIO
B MPAKTUYECKOMN AEATEIBHOCTH 3KOJIOTUYECKON HAIIPABICHHOCTH.

8. l[ermocmu HAY4UHO020 NO3HAHUA:

c(OPMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKM M OOLIECTBEHHOW MPAKTUKHU, OCHOBAHHOTO HA JMAJOre KYyJbTYp,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJUKYIBTYPHOM MHUPE;
COBEPILICHCTBOBAHHE SI3BIKOBOM M  YHTATENIIbCKOM  KyJIbTyphl KaK CpeICTBa
B3aUMOJICHCTBHS MEXTy JIFOJAbMU U MIO3HAHUS MUDA;

MOHMMaHKe cnenu(uky OGMONIOrUK Kak HayKH, OCO3HAHHE e€ poiu B (pOPMHUPOBAHUU
palMOHATIFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO MpEACTaBICHUs 00
OKpY’KaloIleM MHpE KaK O €IMHCTBE MPHPOJIbI, YEJIOBEKAa M OOIIECTBa, B MO3HAHUH
NPUPOJHBIX 3aKOHOMEPHOCTEH U pEIIeHUH MpOoO0JieM COXpPaHEHUS MPUPOIHOTO
paBHOBeCHS;

yOeXIEHHOCTh B 3HAYUMOCTH OHOJOTMHM JJIi COBPEMEHHOW IUBWIN3ALUU:
oOecrieyeHrss HOBOTO YPOBHS pPa3BUTHS MEAMLUHBI, CO3JAHHUS MEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CITIOCOOHBIX peIIaTh PEeCYypCHbIE MPOOIEMBI pa3BUTHS YEIIOBEUECTBA;
MOUCKA TyTEeW BBIXOJAa M3 TJIO0ATBHBIX HKOJOTHUECKUX IMpobsiieM U obecredeHust
nepexoaa K yCTOMYMBOMY Pa3BUTHIO, PALIMOHAIBHOMY HCIIOJIB30BAHUIO MPHUPOIHBIX
pecypcoB 1 (hOPMUPOBAHHIO HOBBIX CTAHIAPTOB JKU3HHU;

3aWHTEPECOBAHHOCTh B TOJIYYEHHUH OMOJIOTMYECKUX 3HAHUM B LENAX MOBBIIMICHUS
o0mIel KyJbTYphl, €CTECTBEHHO-HAYYHOH TPAMOTHOCTH KaK COCTaBHOM 4YacTH
(GYHKIMOHATBPHONM TPaMOTHOCTH oOOydaroumxcsi, (GopMupyeMod NpuU HU3yUYEHHUH
OunoJIoruu;

MOHMUMAaHHE CYIIHOCTH METOJIOB IO3HAHMS, UCIIOJB3YEMBIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTD UCIIONB30BATh MOJy4acMble 3HAHMS JJIs aHAN3a U OOBSCHEHUs SBIICHUM
OKPY’KaIOIIEro MUpa U MPOUCXOAAIINX B HEM U3MEHEHUI; YMEHHUE Ie1aTh 000CHOBAHHbIE
3aKJIIOYCHUS] Ha OCHOBE HAay4HBIX (PAaKTOB U UMEIOIIMXCS JAHHBIX C LENBIO TOTyYeHUS
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEIILHO HCIIOJIb30BaTh OMOJIOTHUECKUE 3HAHMS Ul PEIICHHS
npo0JIeM B peasbHbIX KU3HEHHBIX CUTYallUsX;

OCO3HAHME LIEHHOCTH HAYYHOH JEATEIbHOCTH, TOTOBHOCTh OCYIIECTBIISTH MPOEKTHYIO
U MCCJIEIOBATENbCKYIO ACATEIbHOCTh MHANBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HENPEPHIBHOMY OOpA30BAHUIO M CaMOOOpPA30BaHHUIO, K
aKTMBHOMY TIOJIyY€HHIO HOBBIX 3HAHUH 110 OMOJIOTUM B COOTBETCTBUU C >KU3HEHHBIMH
MOTPEOHOCTSIMH.

B nmponecce AOCTUKCHUA JIMYHOCTHBIX PE3YyJbTATOB OCBOCHUA 06y‘-IaIOH_[I/IMI/IC$I

IporpaMMbl  CPEJHEro o0mero oOpa3oBaHUS y OOYYaroIMXCS COBEPLICHCTBYETCS
SMOIMOHAIBHBIA HHTEIUIEKT, MPEANOIATralouIii c(hOPMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIIOYAIOIIEr0 CIIOCOOHOCTh MOHUMAaTh CBOE HMOIMOHAIBHOE
COCTOSIHME, BHJIETh HAIIPABICHHUS Pa3BUTHS COOCTBEHHON ASMOIMOHAIBHON cepsl,
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OBITH yBEepEeHHBIM B cele;

— CaMOperyJIMpOBaHUs,  BKIIOYAIOIIEr0  CaMOKOHTPOJIb, YMEHHE  IPHHUMATH
OTBETCTBEHHOCTh 332 CBOE  TIIOBEIICHHE, CIIOCOOHOCTh  QJaNTHPOBATBhCA K
IMOIMOHATBHBIM H3MEHEHHSM H POSIBISTh THOKOCTD, OBITH OTKPBITHIM HOBOMY;

— BHYTPEHHEW MOTHBAIWH, BKIIOYAIONICH CTPEMIICHUE K JTOCTIKCHHIO LS U YCIEXy,
ONTHMHU3M, UHUIIMATUBHOCTh, YMEHHE JICHICTBOBATH, UCXO/IS U3 CBOUX BO3MOXKHOCTEI;

— OMIIaTHH, BKIIOYAIOIICH CIOCOOHOCTh MMOHUMATh SMOLUOHAIBHOE COCTOSHHUE JIPYTHX,
YUYHUTBHIBATh €O MPU OCYIICCTBICHUM KOMMYHUKAIIUU, CIOCOOHOCTh K COYYBCTBHIO U
CONICPEIKUBAHUIO;

— COLMANBbHBIX HABBIKOB, BKJIIOYAIOUIMX CIIOCOOHOCTh BBICTPAaUBATh OTHOIICHHS C
APYTHMHU JIFOABMU, 3a00THTHCSI, IPOSIBISITh MHTEPEC U pa3periaTh KOHPIUKTHI.

METANIPEJMETHBIE PE3YJIBTATBI

MeTtanpeamMeTHbIE pe3yIbTaThl OCBOCHHUS YIEOHOTO MpeaMeTa « BUoIorush BKIIOYArOT!
3HaYUMBIC U1 (OPMUPOBAHMS MHPOBO33PEHUS OOYYAIOIMIUXCS MEXKIUCIUTUTMHAPHBIC
(MeXIpeIMeTHBIC) OOIEHAYYHBIC MOHSATHS, OTPAKAIONIUE IEIOCTHOCTh HAYYHOW KapTHHBI
MHUpa U CHeHU(PUKY METOIOB MO3HAHUS, UCTIONB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO,
SHEprus, BICHUE, MPOIIECC, CUCTEMa, HAyUHbIN (aKT, MPUHIIKII, TUIIOTE3a, 3aKOHOMEPHOCTbD,
3aKOH, TEOpus, UCCIIeI0BaHNe, HAaOI0IeHUE, U3MEPEHHE, SKCIIEPUMEHT U JIp.); YHUBEPCAIbHbIC
ydeOHbIe IeHCTBUS (T03HABATEIbHBIE, KOMMYHHKATHBHBIC, PETYJISSTUBHBIE ), 00ECTICUNBAIOIINE
dbopMupoBanue (pyHKIMOHAIBHON TPAMOTHOCTH U COITMAIEHON KOMIIETEHIIUN 00YYarOIIUXCS;
CIOCOOHOCTh ~ OOy4alomMXCsl ~ MCIOJIb30BaTh ~ OCBOEHHBIE  MEXIUCHUIUITMHAPHEBIE,
MHUPOBO33PECHUYECKUE 3HAHUS M YHUBEPCAIbHBIC Y4YeOHBIE ICHCTBHS B IMO3HABATEIBHON W
COLIMAJIBHOM ITPAKTHUKE.

MertamnpeaMeTHble pe3yJbTaThl OCBOEHHUS MPOTPaMMBI CpeaHEro oomiero ooOpa3zoBaHUs
JOJIKHBI OTPaKaTh:

Osnadenue ynueepcaibHolMu y4eOHbIMU NOZHABAMETbHBIMU 0CIICHBUAMU:
1) b6azoevie nozuueckue oeilicmeus:

— €caMOCTOSITEIbHO (HOPMYITUPOBATh M AKTYaJIM3UPOBATh MPOOJIEMY, pacCMaTpUBaTh e
BCECTOPOHHE;

— HCIIONB30BaTh NPU OCBOCHHMU 3HAHHMN NPUEMBI JIOTMYECKOTO MBIIICHUS (aHaIM3a,
CHHTE3a, CpaBHEHUs, KiIacCUPUKAIMHM, O000OLIeHNs), pPACKPBIBaTh  CMBICI
OMOJIOTUYECKUX OHATHH (BBIACTATH UX XapaKTEepPHbIE IPU3HAKHU, YCTaHABIUBATH CBA3H
C IPYT'MMU TOHSATHIMH);

— ONpeAensATh LENU ACATENbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPHUH UX JOCTHXKCHHS,
COOTHOCHTB PE3YJIbTaThl ICATEIILHOCTH C MOCTABICHHBIMHU 1IEIISIMU;

— HCIOJB30BaTh OMOJIOTHYECKUE MOHATHUS Il 00bACHEHHs (PAKTOB M SBICHUN KUBOU
TIPUPOIB;

— CTpPOUTHb JIOTMYECKHE pAacCyXIeHUs (MHIYKTUBHBIC, NEAyKTUBHBIC, 10 aHAJIOTUH),
BBISIBJIATh  3aKOHOMEPHOCTM M MPOTHBOPEYUS B PACCMAaTPUBAEMBIX SIBICHUSIX,
(bopMyIHpOBATh BBIBOABI M 3aKIIIOYCHHUS;

— TPHUMEHATh CXEMHO-MOJICJIbHBIE CPEICTBA JUIS MPEICTABICHUS CYIIECTBEHHBIX CBs3EH
M OTHOUICHHH B HM3y4aeMbIX OMOJIOTMYECKHX OOBEKTaX, a TaKXKe MPOTHBOPEUUit
Pa3HOro po/ia, BHISBICHHBIX B PAa3IMYHBIX HH(POPMAIIMOHHBIX UCTOUHUKAX;

— paspabaTbiBaTh IUIAaH pELICHUS MNpoOJeMbl ¢ YYETOM aHaIW3a HMMEIOIIUXCS
MaTepHabHBIX U HEMaTEPUATbHBIX PECYPCOB;

— BHOCHTb KOPPEKTUBHI B JIEATEIBHOCTh, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB LIEISIM,
OLIEHUBATh PUCKH MOCIIEICTBUI NeSATEILHOCTH;

— KOOPIMHUPOBATh W BBINOJHATH pabOTy B YCJIOBUSAX DPEAIbHOTO, BUPTYaJbHOTO MU
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KOMOMHHPOBAHHOTO B3aMMO/ICHCTBUS;
pa3BHUBATh KPEaTUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIeM;

2) 6azoevle uccnedosamesibCKue 0elUcCmeus:

BJAJIETh HaBbIKAMHM Y4E€OHO-HCCIEIOBATENbCKOM M IMPOEKTHOW JAEATeNbHOCTH,
HaBBIKAMU pa3peuieHus MnpodsieM; o007anaTh CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TOUCKY METOJOB pEIIEeHUs] MPAaKTUYECKUX 3ajad, MPUMEHEHHIO
Pa3IUYHBIX METOAOB TIO3HAHUS;

UCTOJIb30BaTh PA3IMUHbIC BUABI JEATEIBHOCTH IO MOJYYEHHIO HOBOTO 3HAHHS, €TO
MHTEpIpeTan, IpeoOpa3oBaHUIO U MIPUMEHEHHIO B YUEOHBIX CUTYalUsAX, B TOM YHCIIE
MIPU CO3JIaHUH YUEOHBIX U COIMATIBHBIX IPOCKTOB;

dbopMUpOBaTh HAy4YHBIH THUIl MBIIUICHUS, BIAJACTh HAYYHOH TEPMHUHOJIOTHUEH,
KITFOYEBBIMH MOHATHSIMHI U METOJIaMU;

CTaBUTHh U (HOPMYJIHPOBATH COOCTBEHHBIE 3314l B 00pA30BATEIBHOMN JACSITEILHOCTH U
KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh NPUYHHHO-CIICJACTBCHHBIE CBSI3M W aKTyallU3UPOBATh 3a/ady, BBIIIBUTaTh
TUIIOTE3Y €€ PelIeHHUs, HaXOAUTh apTYMEHTHI JJIS I0Ka3aTeIbCTBA CBOMX YTBEPXKICHUH,
3a/laBaTh MapaMeTPbl U KPUTEPUH PEIICHHUS,

aHAJTM3UPOBATh IIOJIyYEHHBIE B XOJ€ PpEIICHUS 3aJauyd pPe3yJibTaThl, KPUTUYECKH
OLIEHUBATh UX JJOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSX;
JaBaTh OLIEHKY HOBBIM CHTYallUsM, OLEHUBATh IPUOOPETEHHBIN OIBIT;

OCYIIECTBIISATh LIEJICHANIPABICHHBIM MOUCK MEepeHoca CpeaCcTB U cocoO0B JecTBUS B
po(hecCHOHATEHYO CPEey;

yMETh TEPEHOCUTh 3HAaHUS B T[IO3HABATENbHYI0O M TPAKTHYECKYIO0 00IacTH
KHU3HEIEATECITLHOCTH;

yYMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeiH;

BBIJIBUTaTh HOBBIE HJIEW, MPEUIaraTh OPUTHHAIBHBIC MOJXObl U PELICHUs; CTaBUTh
npoOJIeMBbl U 33]1a4H, TOIYCKAIOIINE allbTepHATHBHBIC PEILICHHS;

3) Oelicmeus no padome ¢ uHpopmayueil:

OPHEHTUPOBATHCS B PA3IMYHBIX UICTOUHUKAX HHPOPMALIUH (TEKCTE yueOHOro mocoous,
HAYYHO-TIONYJISIPHOW JMTEpaType, OHOJIOrMYECKHX CIIOBapsAX U CIPaBOYHHKAX,
KOMIBIOTEPHBIX 0a3ax JaHHBIX, B VHTepHETe), aHAIM3UPOBaTh WH(OPMAIIHIO
Pa3NUYHBIX BUOB U (OPM NPEICTABICHUS, KPUTHUECKHU OLEHUBATD €€ I0CTOBEPHOCTh
Y HETIPOTUBOPEYUBOCTH;

(dbopMyaHpOoBaTh 3apPOCHl M MPUMEHATh PA3IMYHBbIE METO/bI NMPH MOHCKE U 0TOOpe
Ouosiornueckoit nupopMmalu, He0OX0IUMOH /7S BHIIOJTHEHUS Y4eOHBIX 3a/1a4;
npuodperarpb OTIBIT MCTIOJIb30BaHUS UH(POPMALMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUH, COBEPUICHCTBOBATH KYJIbTYPy AKTHBHOTO HCIIOJNIB30BAHUS Pa3THUHBIX
TIOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMAIbHYIO (OpMY MpEICTaBICHHUS OMOIOTHYECKOM
uHpopManuu (CXxembl, rpaduKu, TUarpaMMsbl, TaOJIHIIbI, PUCYHKH U JP.);
UCTOJIb30BAaTh HAYYHBIM SI3BIK B KAueCTBE CPEACTBA MPH paboTe ¢ OMOIOTHYECKOM
uHpOpMaLKel: MPUMEHATh XUMHUYECKUE, (U3NUYECKUEe M MaTeMaTHYeCKUEe 3HAKH U
CUMBOJBI,  (opMynbl,  aOOpeBHaTypy,  HOMEHKJIATypy,  HCIOJb30BaTh H
peoOpa3oBhIBAaTh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATIIATHOCTH;

BJaJIeTh HABBIKAMM pACHO3HABAHUS M 3alIMTHl WH(POpPMAaLWU, HWH(POPMAIMOHHOMN
0€301acCHOCTH JINYHOCTH.

Osnaoenue yHugepcaibHbIMU KOMMYHUKAMUGHBIMU OCHUCMGUAMU:
1) oowenue:

OCYHICCTBJIATH KOMMYHHKAIIUKX BO BCCX C(bean JKU3HH; AKTHBHO Y4YaCTBOBATb B
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JMajore WM JUCKYCCHM IO CYIIECTBY 0OCyXJaeMoil Tembl (yMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBaTh CYK/I€HUSI OTHOCUTEIBLHO BBIIIOJHEHUS NpEAIaracMoH 3a1auu,
YUUTBIBaTh UHTEPECHI U COTJIACOBAHHOCTH MO3ULMI JPYIMX YYaCTHUKOB JAMAJIOTa WU
TUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CpPE/CTBA OOLICHMS, MOHMMATh 3HAUEHHE COLMAIBHBIX
3HAKOB, NPEANOCHUIOK BO3HUKHOBEHHS KOH(IMKTHBIX CHUTYallMii; YMETb CMAr4aTh
KOH(JINKTHI U BECTU NIEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMU CIIOCOOAMU OOIEHUS U B3aUMOJICHCTBHS; TOHUMATh HAMEPEHUS
APYTUX JIOJIEH, IPOSBIATH YBAXHUTEIHHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOM
dopme popMyTupoBaTH CBOM BO3PAKEHHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOKO TOUKY 3PEHHUSI C MCIOJIb30BAHUEM S3BIKOBBIX
CPEACTB;

2) coemecmuasn 0esamenbHOCmb:

MOHUMATh W HCIIOJIb30BaTh MPEUMYIECTBA KOMAHIHOW M WHAMBHUIYaJIbHOH pabOThHI
OpH  pEIICHUH OUOJIIOTUYECKOW  TpoOsieMbl, O0OOCHOBBIBATH  HEOOXOJAMMOCTH
NPUMEHEHHS TPYNIOBBIX (POPM B3auMOJICHCTBUS IPU pELIeHNN Y4eOHO! 3a1au;
BBIOMPATh TEMATUKY U METOJIbI COBMECTHBIX NEHCTBUI € y4ETOM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN Ka)KJI0T'0 4IEHA KOJUIEKTUBA;

IIPUHUMATh LEJIb COBMECTHOM JEATEIbHOCTH, OPraHHU30BBIBATH U KOOPIAUHUPOBATH
JNEUCTBUA IO €€ NOCTHIKCHMIO: COCTABJIATH IUIAH JACUCTBUM, pacHpencsiaTh pOJIA C
y4€TOM MHEHUH Y4aCTHUKOB, 00CYKIaTh pe3yJIbTaThl COBMECTHOM paboThI;
OLICHMBATh KaYECTBO CBOETO BKJIA/A M BKJIA/Ia KKIOTO yYaCTHUKA KOMaHIbl B OOIIHiIA
pe3ysbTaT 1o pa3paboTaHHBIM KPUTEPUSIM;

IIpeAJIaraTb HOBBIE IIPOEKTHI, OLICHUBATh UJEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAaKTUYECKON 3HAYMMOCTH;

OCYLLIECTBIIATh IO3UTUBHOE CTPATETMYECKOE IIOBEICHHUE B PA3IMYHBIX CHUTyaLUsX,
MPOSIBJIATH TBOPUYECTBO U BOOOpayKeHHUE, OBITh HHUIIMATHBHBIM.

Ognadenue yHugepcanbHolMu pezyiamueHbIMU 0eCMEUAMU:
1) camoopeanuzayusa:

UCTOJIb30BaTh OMOJIOTUYECKHE 3HAHUS Ul BBISBICHUS MPOO-IEM M MX PELICHHS B
KU3HEHHBIX M YUE€OHBIX CUTYallHUsX;

BbIOMPATh Ha OCHOBE OMOJOTMYECKHX 3HAHHH IEJIEBbIE U CMBICIOBBIC YCTAaHOBKHU B
CBOMX JEHCTBUAX U IIOCTYIIKAX II0 OTHOLIECHHUIO K KUBOH IIPUPOJIE, CBOEMY 310POBbIO
U 3I0POBBI0 OKPY’KAIOILKX;

CaMOCTOATENIBHO  OCYLIECTBIISATh  IIO3HABATEIbHYIH)  JIE€ATEIBHOCTb,  BBIABIIATH
npobaemMbl, CTaBUTh U (HOPMYyITUpPOBaTH COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHOMN
JESTEIbHOCTH U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTAaBJISITh IJIaH PEUIeHMs] MpoOJIeMBl € YUYETOM HMEIOLIUXCA
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEIOYTEHU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuMpsATh paMK1 y4eOHOTO peIMeTa Ha OCHOBE JIMYHBIX MPEATIOUTEHHIA;

JenaTb OCO3HAaHHBIM BBIOOP, ApryMEHTHPOBATH €ro, OpaThb OTBETCTBEHHOCTHh 3a
peuieHue;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHPOBAHUIO W TPOSBICHUIO IIMPOKOH 3pYIUIMKA B PasHBIX
o0JacTsX 3HAHMU, MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEeNbHBIA U KYJIbTYPHBIH
YPOBEHB;

2) camoKoHmpov:

JaBaTh OILICHKY HOBBIM CHUTYaIMsIM, BHOCUTb KOPPEKTUBHI B ACATEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEJISAM;
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— BIQJETh HABBIKAMU IIO3HABATEIBHON pe(dIeKCHM Kak OCO3HAaHHMS COBEpIIACMbIX
JNEUCTBUN U MBICJIIMTEIIBHBIX IIPOLIECCOB, UX PE3YyJIbTaTOB U OCHOBAHUI; UCIIOJI30BAThH
npuéMsl peaeKcun Ui OLIEHKU CUTYalllu, BBIOOpa BEPHOTO PEILICHHUS;

— yMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUKCHUIO;

— IPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX [IPU aHAJIU3€E PE3yJIbTaTOB JEATCIBHOCTH;

3) npunamue ceda u opyzux:
— [pPHUHUMATb CC6$I, IIoOHUMas CBOM HEAOCTATKHU U JOCTOMHCTBA,
— I[PUHUMATHh MOTHUBBI U apIYMEHTHI APYTUX PU aHAIU3€ PE3YyJIbTATOB AEATEILHOCTH;
— TpHU3HABaTh CBOE MPABO U MPABO JIPYT'UX HA OLIHMOKHU;
— pas3BUBaATh CHOCO6HOCTB NMOHUMAThb MUP C MO3UIIUU APYTOTO YCIOBCKA.

INPEAMETHBIE PE3VIJIBTATDBI

[IpenmetHbie pe3ynbTarhl ocBoeHus mporpammbl COO mo Ouonorun Ha 6a30BOM
YPOBHE BKIIIOYAIOT crieruduueckue st yueoHoro npeamera «buonorus» HaydHble 3HaHUS,
YMEHHUSI M CIOCOObI JIEHCTBUI MO OCBOCHMIO, MHTEPHpPETAlMU M NMPEeoOpa30BaHUIO 3HAHUM,
BUJIBl JEATEIBHOCTH IO IMOJIYYEHHIO HOBOTO 3HAHMWS M NPUMEHEHMIO 3HAHWM B pa3iIMuYHBIX
yUEOHBIX CUTYaIUsX, a TAKXKE B PEATbHBIX KU3HEHHBIX CUTYAIUIX, CBA3aHHBIX C OMOJIOTHEH.
B nporpamme npeaMeTHbIe pe3ybTaThl MPEACTABICHBI 10 roJaM 00yUeHHs.

10 kaacc

[IpeameTHbIe pe3yabTaThl OCBOCHHS yUeOHOTO NpeaMeTa «BHoIorus» TOMKHbBI OTPaXkKaTh:

1) chopMHpOBaHHOCTH 3HAHHMI O MECT€ W POJIM OMOJIOTUM B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (HOPMUPOBAHNH COBPEMEHHOH €CTECTBEHHO-HAyYHOU KapTUHBI MUPA U
HAYYHOTO MHUPOBO33PEHHUS; O BKJIAQJE€ POCCHUICKMX U 3apyOCKHBIX yUEHBIX-OMOJIOTOB B
pa3BuTHE OMONOrHH; (YHKIMOHAIHHON TI'PAMOTHOCTH YEJIOBEKa Ul PEIICHUS KU3HEHHBIX
3ajady;

2) yMeHUE pacKpbIBaTh COJEpKaHHE OMOIOTHYECKIX TEPMUHOB U IMOHITHUIN: )KU3Hb, KJIETKa,
opranusM; MeTabonu3M (0OMEH BEWIECTB M MPEBpaIlleHWE HHEPIrUu), TOMEOCTa3
(camoperynsuusi), ypOBHEBas OpraHu3alys JKUBBIX CHCTEM, CAaMOBOCIPOU3BEJIECHUE
(penpoayKius), HacJIeICTBEHHOCTh, U3MEHYUBOCTb, POCT U Pa3BUTHUE;

3) yMeHue u3naraTth OMOJIOTMYECKHE TeopuHu (KJIETOYHAs, XPOMOCOMHAs, MyTallMOHHAas,
LEHTpaJIbHas JIoTMa MOJIEKyJsipHOW Ouonorum), 3akonsl (I'. Mennens, T. Moprana, H. U.
BaguioBa) u yueHus (0 EHTpax MHOT00Opa3us ¥ MPOUCXOXKICHHS KYIbTYPHBIX pacTeHuid H.
. BaBunosa), onpeaensTh TpaHULbl UX TPUMEHUMOCTH K )KMBBIM CUCTEMAM,;

4) ymeHue BiaJieTh METOJAAMU HAYYHOTO MO3HAHUs B OMOJOrMU: HAOMIOJCHUE M ONMUCAaHUE
KMBBIX CHCTEM, TIPOLECCOB M SBJICHUI; OpraHu3anys M TPOBEACHUE OUOJIOTMYECKOro
OKCIEPUMEHTA, BBIIBUKEHHUE TUIIOTE3bl; BBIABICHHE 3aBHCHUMOCTH MEXIY MCCIIELyEMbIMU
BEJIMYMHAMHU, OOBACHEHHE IOJYYEHHBIX PE3yJIbTAaTOB, UCIIOJIb30BAHHBIX HAYYHBIX MOHSATHMH,
TEOpHil U 3aKOHOB; YMEHUE JIENIaTh BHIBOJIbI HA OCHOBAHUU IIOJIyUYE€HHBIX PE3YJIbTATOB;

5) yMeHHe BBIIENATH CYIIECTBEHHbIE MPU3HAKK BUPYCOB, KJIETOK IPOKAPUOT U 3YKapHOT;
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPTaHU3MOB; OCOOCHHOCTH TPOLIECCOB: 0OMEHa BELIECTB
U MIPEeBpAICHUS SHEPTUH B KJIETKE, (OTOCHHTE3A, TNIACTHYECKOTO ¥ SHEPreTHIECKOro 0OMeHa,
XEMOCUHTE3a, MUTO3a, Me103a, OIUIOAOTBOPEHUS, Pa3MHOXKEHHS, UHIUBUAYaIbHOIO Pa3BUTHUS
opranusma (OHTOT€HE3);

6) yMEeHHE IPUMEHSATH MOJTY4YEeHHBIC 3HAHUS Il OOBSCHEHUST OMOJIOTMYECKUX MPOLIECCOB U
SBJICHUM, JUIsl TIPUHATHUS IPAKTUYECKUX PELICHUH B IIOBCEAHEBHOM JKU3HU C LEJbIO
obecrieueHHs: 6€30I1aCHOCTH CBOETO 30POBBSI U 370POBbsI OKPY>KAIOIIUX JIFOAEH, COONII0ICHUS
HOPM I'PaMOTHOT'O TTOBE/ICHUS B OKPY KaroIlel MPUPOTHOH cpe/ie; MOHUMaHHe HEOOXOJUMOCTH
MCTIOJIb30BAHUS JOCTHKEHUI COBPEMEHHOI OMOOTHH ¥ OMOTEXHOJIOTHH ISl palliOHAJIEHOTO
IIPUPOIONOIB30BaHUS;
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7) yMeHue pemarb 3JeMEHTapHble TEeHETHUeCKHE 3a7ayd Ha MOHO- U JAUTHOpHIHOE
CKpELIMBaHMUE, CIEIJICHHOE  HAcleJ0BaHHE; COCTABIATH CXEMBl ~ MOHOTHOPHIHOTO
CKpELIMBaHUS JJIs IPEACKa3aHUs HAClIe0BaHMs IPU3HAKOB y OPraHU3MOB;

8) yMeHHe BBINOIHATH J1a0OpaTOpHbIe U MPAKTUUYECKHUE padOThl, COONIIOAATh MpaBHia MPU
pabote ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0OBaHUEM;

9) yMeHHe KpUTHYECKH OIICHMBATh M WHTEPIPETUPOBATh MHPOPMALHIO OHOIOTUYECKOTO
COJIepKaHusl, BKJIIOYAIOUIYIO TCEBJAOHAYYHbIE 3HAHUS W3 PAa3IMYHbIX UCTOYHHUKOB (CMMU,
HAYYHO-TIONYJISIPHBIE MAaTepHajibl); 3TUYECKHUE AacleKTbl COBPEMEHHBIX HCCIICAOBAaHHHA B
OHOJIOrUY, MEIUIIMHE, ONOTECXHOJIOTHU;

10) ymeHue co3maBaTh COOCTBEHHBIE IMHCHMEHHBIE W YCTHBIE COOOIIEHUsS, 0000IIas
OMOJIOTHYECKYI0 HH(POPMALMIO U3 HECKOJbKUX MCTOYHHKOB, T'PAaMOTHO HCIOJIb30BATh
MOHATUIHBIN anmapat OUOIOTHH.

11 kaacc

[IpeameTHbIE pe3yabTaThl OCBOCHHS yUeOHOTO npeaMeTa «bHoIorus» TOMKHbBI OTPaXkKaTh:

1) chopMHpOBaHHOCTH 3HAHHWI O MECT€ W POJIM OHMOJIOTUM B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ((OPMUPOBAHIH COBPEMEHHOH €CTECTBEHHO-HAyYHOU KapTUHBI MUPA U
HAYYHOTO MHUPOBO33PEHHUS; O BKJIAQJE POCCHUICKMX U 3apyOCKHBIX YUEHBIX-OMOJIIOTOB B
pa3BuTHE OMOJOrHH; (PYHKIMOHAIHHON I'PAMOTHOCTH YEJIOBEKa Ul PEIICHUS KU3HEHHBIX
3ajady;

2) yMeHHE pacKpbIBaTh COJEp)KaHHE OHOJIOTMYECKHMX TEPMHUHOB U TOHSATHH: BUJ,
NOMyJIAUUS, TeHO(OHI,  OSBONIONMA,  ABIDKYIIME  CHJIBl  ((paKTOpBI)  SBOJIIOLIUH,
PUCIIOCOOTICHHOCTh OPraHU3MOB, BUI000pa30BaHue, HKOJIOTHYECKUE (HaKTOPHI, SKOCHCTEMA,
IIPOAYLIEHThl, KOHCYMEHTBI, PEAYyLEHTHl, LENH MUTaHUs, DSKOJOrMYecKas MHUpaMuiaa,
ouoreoreHo3, 6uocgepa;

3) yMmeHue wu3naratb OHONOTHYEecKHEe TeopuH (dBoitonoHHas Tteopusi Y. JlapBuHa,
CUHTETUYECKas TEOpHs IBOJIIOINH), 3aKOHBI M 3aKOHOMEPHOCTH (3apoabiiieBoro cxoacrtsa K.
M. bapa, uepenoBaHus I1aBHBIX HanpasieHu# u myteil aBomounu A. H. CeBeprioBa, yueHus
o Oumocepe B. WM. Bepnanackoro), ompenenstb TpaHUIBI UX TPUMEHUMOCTH K >KUBBIM
CUCTEMaM,;

4) ymeHue BiaJeTb METOAAMH HAy4HOTO MO3HAHMS B OMOJOTrMU: HAOJIIOJCHUE M ONHCAHHE
KMBBIX CHCTEM, TIPOLECCOB M SBJICHUWI; OpraHu3anys M TPOBEACHUE OHUOJIOTMYECKOTO
SKCIEPUMEHTA, BBIIBUKCHHUE TUIIOTE3bl; BBIABIECHHE 3aBHUCHUMOCTH MEXIY MCCIELyEMbIMU
BEJIMYMHAMHU, OOBACHEHHE IOJYYEHHBIX PE3yJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHMH,
TEOpHil U 3aKOHOB; YMEHUE JIENIaTh BHIBOIbI HA OCHOBAHUU IIOJIyUYEHHBIX PE3YJIbTATOB;

5) yMeHue BBIICIATH CYIIECTBEHHBIE TPU3HAKH CTPOCHUS OMOIOIMYECKIX 0OBEKTOB: BUIOB,
MOMYJISAUUN, MPOAYLUEHTOB, KOHCYMEHTOB, pPEIYyLIEHTOB, OMOTEOLIEHO30B U HKOCHUCTEM;
0COOEHHOCTH TIPOLIECCOB:  HACJIEICTBEHHON HM3MEHUMBOCTH, €CTECTBEHHOTO O0TOOpa,
BU000pa30BaHus, MPUCIIOCOOIEHHOCTH OPTaHU3MOB, IEHCTBHS SKOJIOTUYECKUX (PAaKTOPOB Ha
OpraHM3MBbl, IMEPEHOCAa BEUIECTB U IIOTOKA JHEPIMM B JKOCHCTEMAX, AHTPONOTEHHBIX
M3MEHEHUH B DKOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOPOTa BEIECTB U OMOT€OXMMHUYECKUX
IIUKJIOB B Ouocdepe;

6) yMEeHHE IPUMEHSATH MOJTy4YEeHHBIC 3HAHUS Il OOBSCHEHUsI OMOJIOTMYECKUX MPOLIECCOB U
SBJICHUM, JUIsl TIPUHATHAS IPAKTUYECKUX PELICHUH B IIOBCEAHEBHOM JKHU3HU C LEJbIO
obecrieyeHns: 6€30MaCHOCTH CBOETO 3J0POBbS U 30POBBS OKPYIKAIOIINX JIIOAEH, COOMOACHNUS
HOPM I'PaMOTHOT'O TTOBE/ICHUS B OKPY KaroIlel MPUPOJHOH cpe/ie; MOHUMaHHE HEOOXOJUMOCTH
UCTOJNB30BAaHUSI  JOCTIDKEHHH  COBpEMEHHOM  OWoJIoTMHM Ui paIlMOHAJIBHOTO
IIPUPOIONIOIB30BaHUS;

7) yMeHHE peliaTh 3JeMEHTapHble OMOJOTHYECKUE 3a/lauM, COCTABIATh CXEMBI IepeHoca
BEILIECTB U SHEPTHH B SKOCUCTEMAX (LIETIH MUTAHMUS ),

8) yMeHHe BBINOIHATH J1a00OpaTOpHbIe U MPAKTUUYECKUE padOThl, COONIIOAATh MpaBHia MPU
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pabote ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0OBaHUEM;

9) yMeHHe KPUTHUYECKH OIEHUBATh M MHTEPIPETUPOBATH WHPOPMAIUIO OMOJIOTHIECKOTO
COJIep>KaHusl, BKIIOUAIONIYIO TICEBJOHAYYHBIC 3HAHHS M3 Pa3IHYHBIX HUCTOYHUKOB (CMU,
HAyYHO-TIOMYJISIPHBIE MaTepHalibl); pacCCMATPUBATh TI00ANBHBIE AKOJIOTHUYECKHE MPOOIEMBI
COBpEMEHHOCTH, (POPMUPOBATH MO OTHOLICHUIO K HUM COOCTBEHHYIO MO3UITHUIO;

10) ymeHue co3maBaTh COOCTBEHHBIE IMHCHMEHHBIE W YCTHBIE COOOIIEHUsS, 0000IIas

OMOJIOTHYECKYI0 HH(POPMALMIO U3 HECKOJbKUX MCTOYHHKOB, T'PAMOTHO HCIOJIb30BATh
MOHATUIHBIN anmnapat OUOIOTHH.
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TEMATHYECKOE INTAHUPOBAHUE C YKASAHUEM KOJIMYECTBA YACOB,
OTBOJUMBIX HA OCBOEHME KAKIOM TEMbI HA 2024-2026 YYEBHBINA 'O

10 KJIACC
Ne | Tema ypoka KonnuecTtBo
I1/n 4acoB
TEMA 1. BUOJIOI'S KAK HAVKA (2 )
1 buosnorus B cucreme HayK 1
2 Metoapl TO3HAHUS JKUBOW THpuUpoOAbl. [Ipakxmuueckas paboma Ne 1. |1
«/cnonp3oBaHKEe PA3MUYHBIX METONOB NPH H3YYCHUH OMOJIOTHYECKHUX
00BEKTOBY.
TEMA 2. )KUBBIE CUCTEMbI U X OPI"TAHU3ALUA (1 u)
3 ‘ JKuBbl€ CHCTEMBI M X OpraHu3alus ‘ 1
TEMA 3. XUMUYECKUI COCTAB U CTPOEHUE KJIETKU (8 u)
4 XHUMHYECKUHN COCTaB KIIEeTKH. Bosla 1 MUHEpaIbHBIE COIU
5 benxu. CocTaB u cTpoeHue OenKoB
6 DepMeHTHI — OUOJIOTHYECKUE KaTallu3aTophl. Jlabopamopuas paboma Ne
1. «/3ydyeHne KaTaTUTHYECKOW AaKTUBHOCTH (EpPMEHTOB (Ha MpHMeEpe
aMusIa3bl WIKM KaTaJla3bl)y.
7 Yraesoasl. JInnuasl 1
8 HyxknennoBblie kucnotrsl. ATO 1
9 Hcropus u Metoap! n3ydeHus kietku. Knerounas reopus 1
10 | KieTka Kak 1IeJI0CTHAs )KHMBasi CHCTEMaA 1
11 | CtpoeHue »yKapHOTHUECKOH KieTku. Jlabopamopuasa paboma Ne 2. |1
«M3yueHne CTpOEHHUsI KIETOK PACTeHUH, >KUBOTHBIX W OakTepuil moj
MHUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpENapaTax U UX ONUCAHUEY.
TEMA 4. )KUBHEAEATEJIbBHOCTD KJIETKH (6 1)
12 | OOMeH BeulecTB WM MeTa00IN3M 1
13 | ®OTOCHHTE3. XEMOCHHTE3 1
14 | DHepreruueckuil o0OMeH 1
15 | Peakuuu maTpuyHOTO CUHTE3a. [ €eHEeTHUECKUI KO/ M €r0 CBOICTBA. 1
Tpanckpunus
16 | Tpancnsus — OnocuHTe3 Oenka 1
17 | Heknerounble (pOpMBI dKU3HH — BUPYCHI 1

TEMA 5. PASMHOXEHUE N UHAVBUAY AJIBHOE PAZBUTUE OPI"TAHU3MOB (5 u)

18 | XKusHeHHbll 1K KiIeTku. JleneHwe kinetku. Mwurtos. Jlabopamopuas | 1
paboma Ne3 «HabmoieHre MUTO3a B KJIETKaX KOPEIIKA JIyKa Ha TOTOBBIX
MHUKpOIpenaparax»

19 | ®opMBbl pa3MHOKEHHUSI OPraHU3MOB: OECII0JIOE U TI0JIOBOE 1

22




20 | Metlio3

21 |T'amerorene3. OOpa3oBaHHME W  pa3BUTHE  IMOJOBBIX  KJIETOK.
OmnonotBopenue. Jlabopamopuas paboma Ned «U3ydeHue CTpOCHHS
MIOJIOBBIX KJIETOK Ha FOTOBBIX MHKpOIpenapaTax»

22 | UnauBuayanbHOE pa3BUTUE OPraHU3MOB 1
TEMA 6. HACJIEACTBEHHOCTDH 1 UISMEHUYMBOCTH OPTTAHU3MOB (8 u)

23 | T'eHetuka — Hayka O HAacJEICTBEHHOCTHM W HW3MEHYMBOCTH. Metonsl | 1
T€HETUKH

24 | 3aKOHOMEPHOCTHU HacJIeJ0OBaHUs IPU3HAKOB, YCTaHOBIEHHbIE MeHeneM. | 1
MoHOrubpuHOE CKpeIBaHHe.

25 | JurubpumHoe CKpemuBaHWEe. 3aKOH HE3aBUCHUMOTO HacleaoBaHus | 1
IIPU3HAKOB.

26 | CuemeHHOE  HAacleIOBaHUE  INPU3HAKOB. XPOMOCOMHas  Teopus | 1
HaCIlleICTBEHHOCTH. JIabopamophas paboma Ne5 «VI3yueHue pe3ynbTaToB
MOHOTUOPUAHOTO ¥ AUTHOPHIHOTO CKPEIIUBAHUS APO30(UIBI HAa TOTOBBIX
MHUKpOIpenaparax»

27 | I'eneruka nosa. HaciienoBanue NpU3HAKOB, CLEMJIEHHBIX C [10JIOM 1

28 | UsmenunBOCTh. MoaudukanuoHHasT W3MEHYUBOCTh. Jlabopamophas | 1
paboma Ne6 «3yuenre Moan(pUKaIMOHHOW U3MEHYUBOCTH, TOCTPOCHHE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW»

29 | HacnenctBeHHass wu3MeH4YMBOCTh. Kiaccudukanus wytanuii. 3akoH | 1
romonoruueckux psnos H.B. Basunoa. Jlabopamopuas paboma Ne7
«AHanu3 MyTanuil y 1po30¢puiibl Ha TOTOBBIX MUKPOIIPENapaTax»

30 | I'eneruka yenmoBeka. MeToabl TeHETHKH. [Ipakmuueckas paboma Ne2 | 1
«COCTaBJICHHUE U aHAJIU3 POJOCIOBHBIX UEIOBEKA»

TEMA 7. CEJIEKIIA OPTTAHU3MOB. OCHOBbLI BMOTEXHOJIOI'NH (3 u)

31 | Cenekuus Kak HayKa U IpoLecc 1

32 | MeToapl U JOCTHXKEHHUS CENEKIIMN PACTEHUM U AKUBOTHBIX 1

33 | buoTtexHosI0rHs KaK oTpaciib Ipou3BOoACTBa. [ €eHHast MHKeHEepHUs 1

34 | CamoctosiTenbHas paboTta 1

NTOI'O 34

11 KJIACC
Ne | Tema ypoka Konnuectso
I1/n 4acoB
TEMA 1. 9BOJIIOIIMOHHA A BUOJIOTUA (9 )

1 OBOJIOIMS U METO/IbI €€ N3YUECHMUSI 1

2 HcTopusi pa3BUTHS MPEACTABICHUIN 00 IBOJIOIUU 1

3 MuxkposBomronus. Bua: Kpurepuu U CTpyKTypa. 1

4 Ilomynsmuss Kak dJleMEHTapHas €AMHMIIA BHAA M HBOJOLHUH. | |
JlaGopatopnas pabora Nel «CpaBHeHHE BHIOB 1O MOP(OIOTHIECKOMY
KPUTEPHUIO»
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5 JIBIKy1Me cuitbl (3JIeMEHTapHbIE (PAKTOPHI) HBOJIOIIH
6 EctectBennblit 0T00p 1 ero hopmbl
7 PesynbraThl  3BOMIONMH:  TPUCHOCOOIEHHOCTH  OPraHU3MOB U
BU000pazoBanue. Jlabopamopuass paboma Ne 2. «Omnucanue
PUCIIOCOOJICHHOCTH OpraHu3Ma U €€ OTHOCUTEIBHOIO XapaKTepa»
8 HanpagieHus 1 myTH MaKpO3BOJIIOIIH
9 HeobOpaTumocTs 3BOIONINN
TEMA 2. BOSBHUKHOBEHUE 1 PABBUTUE XXNU3HU HA 3EMIIE (9 u)
10 | McTopus >xu3HU Ha 3eMJie U METOABI €€ U3yUEHUs!.
11 | I'unoTe3sl NPOMCXOXKACHUS JKU3HU Ha 3emIe
12 | OcHOBHBIE 3Tambl SBOJIIOINMM OPraHUYECKOr0 MHpa Ha 3eMile.
Ilpakmuyeckasa paboma Nel «3yueHne NCKOTAEMBIX OCTAaTKOB PACTECHHS
Y JKUBOTHBIX B KOJUICKLIUSAX)
13 | Pa3BuTHE *KHM3HM 10 HpaM U MEPUOIaM 1
14 | CoBpemeHHasl cucTeMa OPraHUuYeCKOro Mupa 1
15 | DOBomtonus yenoBeka (aHTPOIMOTeHE3) 1
16 | JIBwxymmue cuibl (pakTOpbl) aHTPONOTEHE3a 1
17 | OcHOBHBIE CTaINX IBOJIIOLIMY YEJIOBEKA 1
18 | YenoBeueckue pachl U NIPUPOAHBIE alaliTAllMHU YEIOBEKa 1
19 | PesepBHbIil ypok. O600menune mo Teme «BO3HUKHOBEHHE >XM3HHM Ha | |
3eMiIe»
TEMA 3. OPTAHUP3MBbI 1 OKPYXXAIOIAS CPEJA (5 u)
20 | Oxosyorus Kak Hayka
21 | Cpenbl oOMTaHUS M SKOJIOTHYECKHE (PAaKTOPHI
22 | Abuotnueckue  daktopel.  Jlabopamopuas ~ paboma  Ne 3.
«Mopdodonoruueckue 0COOEHHOCTH PACTCHUN M3 PA3HBIX MECT OOUTAHUS.
Jlabopamopuas paboma Ne 4. «BrnusHue cBera Ha pPOCT M pPa3BUTHE
YEPEHKOB KOJIEyCa»
23 | buoruueckue GakTopbl
24 | DKOJIOTMYECKUE XapaKTEPUCTUKM BHUAA W NOMyJSUMM. [Ipakmuueckas
paboma No2. «I1oncuér MIOTHOCTH MONYJISIMKA PAa3HBIX BUIOB PACTCHUN
TEMA 4. COOBIIECTBA U 3KOJIOTMYECKHE CUCTEMBI (9 u)
25 | CoobuiecTBa OpraHu3MOB
26 | DKOJIOTHYECKUE CUCTEMBI
27 | OCHOBHBIE TIOKa3aTeNM HKOCHUCTEMBI. DKOJOTMUYECKHE IUPAMUIBI.
CsoiictBa 3xocucteM. Cykueccun
28 | IlpupoaHbie SKOCUCTEMBI 1
29 | AHTpOINIOTeHHBIE SKOCUCTEMBI 1
30 | buocdepa — rnobangpHas FKOCUCTEMA 3eMIIH 1
31 | 3aKkOHOMEpHOCTH CYIIECTBOBaHUs Ouocheps 1
32 | YenoBeuecTBO B Onocdepe 3emuau 1
33 | CocyuiecTBOBaHME IPUPOABI U YEIOBEUECTBA 1
34 | PesepBHbiil ypok. [loaBeeHre UTOTOB MO TEME « DKOJIOTHUSI 1
NTOTI'O 34
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJLHOM ITIPOI'PAMMBbBI

IIpoBepsiemble npeIMeTHBIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI CpeIHero o01ero 0opa3oBaHus

CdhopmupoBaHHOCTH 3HAHUN O MECTE M POJU OMOJOTHUU B CHUCTEME
HAyYHOTO 3HAHUS €CTECTBEHHBIX HayK, B (OPMUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTHUHBI MHpa U HAy4HOIO
MHUPOBO33PEHUS; O BKJIAJE€ POCCUHUCKHUX U 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OHOJOrMH; (PYHKIMOHAIBHOW TPaMOTHOCTHU

YCJIOBCKA U1 pCIICHUS ) XU3HCHHBIX 3a/1a4

YMeHue pacKpbIBaTh COJEpKaHWE OHOJOTUYECKUX TEPMUHOB U
MOHSITHIA: J)KU3Hb, KJIIETKA, OPraHU3M; MeTa0oau3M (0OMEeH BEUIECTB U
MpeBpalleHUe 3HEPruu), TOMeocTa3 (CaMOperyisius), ypOoBHEBas
OpraHu3alys )KUBBIX CUCTEM, CAMOBOCIIPOU3BEICHHE (PETIPOAYKIIHS),

HAaCJICACTBCHHOCTb, USMCHYNBOCTD, POCT U PA3BUTHUC

YMmenue — um3naratb ~ OuoJOrMYecKue  Teopuu  (KJIeTovyHas,
XpOMOCOMHasi, MyTanmoHHas), 3akonsl (I'. Mengens, T. Moprana,
HJ. BaBunoBa) u yueHus (0 IIGHTpax MHOrooopasus u
IIPOUCXOXACHUA  KylbTypHbIX  pactenuit H.M.  Basunosa),

OMPEACIIAThL I'PaHULBI UX TPUMCHHUMOCTHU K KUBBIM CUCTCMaM

YMeHue BIaneTh METOJaMH HAy4YHOTO I[O3HAHUS B OHOJIOTUU
(Habmro/IeHre M OMMCAHHME >KUBBIX CHUCTEM, IMPOIIECCOB U SIBJICHUIA;
OpraHm3anusi © TMpOBEIeHHUE OHOJOTMYECKOTO JKCIEPUMEHTA,
BBIIBKEHUE  TUIOTE3bl;  BBIABICHUE  3aBUCUMOCTH  MEXKIY
HCCIIE1yEMBIMHU BEJINYMHAMH, 00BSICHEHHE MOJyYEHHBIX
pe3yJIbTaTOB, HKCIHOJIb30BAHHBIX HAy4YHbIX [IOHATUH, TEOpUHA U
3aKOHOB; YMEHME JIeJlaThb BBIBOJBI HAa OCHOBAHUU IOJIYYEHHBIX

pE3yJIbTATOB)

10 KJIACC

Kon
NMpoBepPsieMOro
pe3yJjabTarTa

1

2

3

4

5

YMeHHE BBIIEIATH CYLICCTBEHHBIE IIPU3HAKU BUPYCOB, KIIETOK
MNpOKapuoT M 3YKApUOT, OJHOKJIICTOUYHBIX U MHOT'OKJICTOYHBIX
OpPraHU3MOB; OCOOCHHOCTH TMPOIECCOB OOMEHa BEUIECTB U
NpeBpalleHusl YHEPTUU B KIETKe, (POTOCHHTE3a, MJIACTUYECKOTO U

JHEPreTHYecKoro oOMeHa, XEeMOCHMHTEe3a, MHT03a, Meio3a,
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OIJIOAOTBOPCHUA, Pa3MHOKCHUA, WHIAUBUAYAJIBHOI'O0  PAa3BUTHUA

Oopranusma (OHTOT'€HE3)

YMeHue TpUMEHSTh TONyYeHHBbIC 3HAHUS JUIsI  OOBSCHEHUS
OMOJIOTMYECKHUX TPOIECCOB U SBICHUM, TSI IPUHATHUS MPAKTUIECKUX
pelieHnid B TOBCEAHEBHOW JKM3HM B IEMsIX oOOecredeHus
0€30MacCHOCTH CBOETO 37I0OPOBBSI U 370POBBS OKPYKAIOIIUX JIIOJIEH,
COONIOICHUST HOPM TPAMOTHOTO TIOBEICHUS B  OKpY’Karomei
MPUPOJHON cpele; TMOHUMAaHUE HEOOXOIUMOCTH WCIOIb30BaAHUS
JOCTUKCHU COBPEMEHHOW OHWOJIOTMM W OWOTEXHOJOTHUH IS

PalMOHAIBHOT'O IIPUPOIOIIOJIB30BAHUS

YmMmenue peuiathb 3JICMCHTAPHBIC TCHCTUUCCKUC 3ala4Yd Ha MOHO- U
,Z[I/IFI/I6pI/IIIHOe CKpCIIMBAaHUC, CIICTIIICHHOC HACIICAOBAHUEC, COCTABIIATH
CXCMBI MOHOFI/IGPHZ[HOFO CKpCIIUBaHUA JJIA MMpCaACKasaHus

HaCJIEeA0BaHUs IPU3HAKOB Y OPraHU3MOB

YMeHue BBIONHATH J1a0OpaTOpHbIE U TpakTHYECKUEe paloThl,
coOmogaTh mpaBwia mpu padore ¢ y4eOHBIM M JIaOOPAaTOPHBIM

o0opyaoBaHrEM

YMeHrne KpUTHYECKU OLIEHUBATh M MHTEPIPETUPOBATH WH(POPMALIHIO
OMOJIOTUYECKOTO  COJCpXaHMs, BKIIOYAIOIIYI0 IICEBIOHAYUYHBIE
3HaHMA W3 pa3IuuHbIX HcTOYHHMKOB (CMMU, HayuyHO-momyssipHbIE
MaTepHaibl); 3TUYECKUE aCIEKThl COBPEMEHHBIX HCCIIECIOBAHUNA B

OMOJIOrUN, MEIULIMHE, OMOTEXHOIOT I

10

YMeHue co3aaBaTh COOCTBEHHBIC MTMCHbMEHHBIE M YCTHBIC COOOIICHNS,
0000111ast 6M0TOrHYecKyt0 HH()OPMAIIHIO U3 HECKOJIBKUX HCTOYHHUKOB,

IPaMOTHO UCTIOJIb30BaTh MOHATHIHBIN anmapar OHoI0Tun

11 KVIACC

Kon
NMpoBepPsieMOro
pe3yJjabTarTa

IIpoBepsiemble npeIMeTHBIE Pe3yJbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI CpeIHero o01ero 0opa3oBaHus

CdhopmupoBaHHOCTH 3HAHUN O MECTE M POJU OMOJOTHUU B CHUCTEME
HAyYHOTO 3HAHUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHOM KAPTHUHBI MHpa U HAy4HOIO
MHUPOBO33PEHUS; O BKJIAJE€ POCCUHCKHX U 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OHMOJOrMH; (PYHKIMOHAIBHOW TPaMOTHOCTHU

YCJIOBCKA U1 pCIICHUS JXU3HCHHBIX 3a/1ayq
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YMeHue pacKpbIBaTh COJACpXKAHUE OHOJIOTMYECKHX TEPMUHOB U
MOHATHUI: BUJI, MOMYJISAIMS, TEHOPOH, YBOJIOLMS, JBIKYIIUE CHIIBI
(paxropsr) 9BOJIIOLINH, MIPUCTIOCOOTICHHOCTD OpPraHHU3MOB,
BUZ000pa3oBaHUE,  HKOJOTHYECKHE  (aKTOpbl,  IKOCHCTEMA,
NPOAYLEHThI,  KOHCYMEHTBI,  pEAyLEHThl, IeNd  MHUTaHUS,

HKOJIOTHYECKasi MUpamMuia, OMoreoreHos3, ouochepa

YMeHue uznaratb OMoJIOrHUeCKue TEOPHH (3BONIOLIMOHHAsS Teopust Y.
JlapBuHa, CHHTETHYECKass TEOpHUs  HBOJIIOLMM), 3aKOHBI U
3aKOHOMEPHOCTH (3apopiieBoro cxoacrsa K.M. bapa, uepenoBanus
IJIaBHBIX HalpaBieHui U mytei sBomounn A.H. CeBeprioBa, yueHus
o Ouochepe B.M. BepHanackoro), ompenensiTh TpaHHUIBl UX

NMPUMCHUMOCTHU K JXUBBIM CUCTCMaM

YMeHue BiIaneTh METOJaMH HAy4YHOrO IIO3HAHUS B OHOJIOTUU
(HabOmro/IeHNe M OMMCAHHME >KUBBIX CHUCTEM, MPOIIECCOB U SIBJICHUIA;
OpraHm3anusi © TMpOBEIeHHUE OHUOJOTMYECKOTO JKCIEPUMEHTa,
BBIIBKEHUE  TUIOTE3bl;  BBIABICHUE  3aBUCUMOCTH  MEXKIY
HCCIIE1yEMbIMHU BEJINYMHAMH, 00BSICHEHHE MOJy4YEHHBIX
pe3yJIbTaTOB, HKCIOJIb30BAHHBIX HAy4YHbIX [IOHATUH, TEOpUHA U
3aKOHOB; YMEHHME JIeJlaThb BBIBOJBI HAa OCHOBAHUU TOJIYYEHHBIX

pE3yJIbTATOB)

YMeHue  BBIIEHATh  CYIIECTBEHHBbIE  MPU3HAKA  CTPOCHHS
OMONOTMYeCKNX OOBEKTOB: BHJIOB, TOIYJSAIHNA, MPOIYIECHTOB,
KOHCYMEHTOB,  PEAYIEHTOB, OHMOT€OIEHO30B U  JKOCHUCTEM;
OCOOCHHOCTH  TIPOIIECCOB  HACJEICTBEHHOW  H3MEHYHMBOCTH,
€CTeCTBEHHOTO O0TOOpa, BUA000pa30BaHMs, MPUCIIOCOOICHHOCTH
OpPraHHU3MOB, NEHUCTBUS SKOJIOTHYECKHX (DaKTOPOB HA OPTraHU3MBEI,
MepeHoca BEIIECTB W MOTOKA JSHEPTMM B  DKOCUCTEMAX,
AHTPONIOTEHHBIX HM3MEHEHHW B OKOCHUCTEMAaX CBOEHM MECTHOCTH,

KpPYTOBOPOTa BEIIECTB M OMOT€OXMMUYECKHX IIUKIIOB B OHochepe

YMeHue MNpUMEHSATh TOJNy4YEeHHBIE 3HAHUS Uil OOBSCHEHUS
OMOJIOTUYECKUX MPOLIECCOB U SIBICHUM, ISl IPUHATHS MPAKTUYECKUX
pelieHnid B TOBCEAHEBHOW JKM3HM B IEMsIX oOOecredeHus
0€30MacHOCTH CBOETO 37I0POBbS U 3I0POBbS OKPYKAIOMIMX IOICH,
COONIIOICHUST HOPM TI'PaMOTHOTO TIOBEJCHHUS B OKpY’Kalomien
NPUPOIHON cpejie; TMOHUMaHWE HEOOXOAMMOCTH HCIOJIb30BAHUS
JIOCTIDKEHUM  COBPEMEHHOM  OWMOJIOTMM Ui PAI[MOHAJIILHOTO

IIPUPOIONOIB30BaHNUS
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YMmenue peuiaTh 3JICMCHTAPHBIC OMOJIOTHYECKHUE 3aJa4du, COCTaBJIATh

CXEMBI [epeHOCca BEIIECTB U SHEPTUU B IKOCUCTEMAX (LI MUTAHUS)

YMeHue BBIONHATH J1a0OpaTOpHbIE U TpakTHYECKUEe paloThl,
coOmogaTh mpaBwia mpu padore ¢ y4eOHBIM M JIaOOPAaTOPHBIM

o0opyaoBaHrEM

YMeHue KpUTHYECKH OLIEHWBATh U MHTEPIPETUPOBATH HHPOPMAITUIO
OMOJIOTMYECKOTO  COJICpXKaHUS, BKIIOYAIONIYI0 IICEBJOHAYYHBIE
3HaHUA W3 Pa3NUYHBIX HCTOYHUKOB (CMMU, HaydHO-IOMYJSIpHBIE
MaTepHabl); PACCMaTPUBATh II00ATBHBIC SKOJIOTHUYECKHUE MTPOOIEMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO

ITO3UIIHUIO

10

YMeHue co3aaBaTh COOCTBEHHBIC MTMCHbMEHHBIE M YCTHBIC COOOIICHNS,
000011125t 6M0IOrHYecKyt0 HH(HOPMAIIHIO U3 HECKOJIBKUX HCTOYHHUKOB,

IPaMOTHO UCTIOJIb30BaTh MOHATHHHBIN anmapar OHoIorun
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IHPOBEPAEMBIE 3JIEMEHTDBI COAEP) KXAHUA
10 KVIACC

Kon IIpoBepsieMblii 3JIEMEHT COAEePKAHUS

1 buonorus kak Hayka

11 buonorus — nayka o >xuBoil mpupoxae. Ponp Ouonoruu B (GopMHpPOBaHUU

COBPEMEHHOW HayYHOH KapTHHBI MUpa. CucTemMa OHMONOTHYECKUX HAYK

Metozabl IO3HAHUS KUBOU MPHUPOBI (HAOIIOACHNE, YKCIIEPUMEHT, ONUCAHHE,
1.2 U3MepeHue, Kiaccuukanus, MOJAEIMPOBAHUE, CTAaTHCTHYECKas oO0paboTka

JTAHHBIX )

2 JKuBble cCTEMBI M X OpraHu3anus

JKusbie cuctemsl (OnocucTeMbl) Kak mpeaMeT n3ydenus: ouonorun. CBoiicTa

2.1
OuocucTeM U UX pa3HOOOpasue

VYPpoBHHM OpraHu3alii OMOCHCTEM: MOJIEKYJISAPHO-TEHETHYECKUH, KIETOUHBIMH,

2.2

OpraHU3MEHHBIH, MOMYJILUOHHO-BUI0OBOM, YKOCUCTEMHBIH, OMOChepHbIN

3 XHUMHUYECKUN COCTAB U CTPOEHUE KIIETKU

XUMHAUYECKUA COCTaB KIETKM. XUMHUYECKHE DJIIEMEHTHI: MaKpO3JEMEHTHI,
3.1 MHKpO3JIEMEHTBI. Boga u MuHepaibHble BemiecTBa. DOyHKIMU BOABI U

MUHEpaJIbHBIX BEIIECTB B KieTke. [lonaepkanne ocMOTHYECKOro OaaHca

benku. CoctaB u ctpoeHue OenKOB. AMHUHOKHCIOTHI — MOHOMEpPHI OEJKOB.
He3ameHnnMble M 3aMEHUMBbIE AMHHOKUCIOTHI. AMMHOKHCIOTHBIH COCTaB.
YpOBHH CTPYKTYpbI OETTKOBON MOJIEKYJIBI (TIEpBUYHAS, BTOPHYUHAS, TPETHYHAS U
39 YeTBEPTUYHAS CTPYKTypa). XUMHUYECKHE CBOMCTBa OenkoB. buomormueckue
' (byHKIMN OEIKOB.

®depMeHTHI — Onooruyeckre karanuzaropsl. CTpoeHne GpepMeHTa: akTUBHBIN
HeHtp, cyocrtpatHas crneruduuHocTs. Kodepmentsl. Buramunusl. Otianmuus

(bepMeHTOB OT HCOPraHMYCCKUX KAaTalIn3aTOpOB

VYraeBoasl: MOHOCaXapuasl (TJII0K03a, pr0o3a U JAe30Kcupr0o03a), Jucaxapuabl
(caxapoza, J1akTO3a) M IoaMcaxapuipl (Kpaxmaj, INIMKOTE€H, LEJUII0JI03a).
313 Bbuonorudeckue GyHKINN YTIIEBOIOB.

' Jlunuael:  Tpuraunepuabl, crepounsl, ¢dochomunuasl. ['mapodumibHO-
ruapodoOHbIe cBOMCTBa. buomormueckue Qynkuuu aunuaos. CpaBHEHHE

YTJICBOJOB, OEJIKOB U JIMIIUA0B KaK UCTOYHHUKOB SHCPTHUU

Hyxneunossie kucnotsl: JJHK u PHK. Hykneotn sl — MOHOMEpBI HyKJIE€MHOBBIX
3.4 kucnotr. Crpoenne u ¢ynkmmuu JIHK. Crpoenne u ¢ynxmum PHK. ATO:

CTpoeHue U (QyHKIINU

3.5 [Mutonorus — Hayka o kietke. Knerounas reopus. MeTopl H3y4eHHs KIETOK
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3.6

Knerka kak nienoctHas xuBasi cucrema. O0Iue Mpu3HaKu KIETOK: 3aMKHYTast
HapykHas MeMOpaHna, monekynsl JIHK kak renernueckuil ammapat, cucrema

cuHTe3a Oelika

3.7

Turmel K1€TOK: SyKapuoTHUecKas 1 mpokapuotruieckas. OcoOEHHOCTH CTPOCHUS
npokapuoTudeckor kietku. Kierounas crenka Oakrepuil. CTpoeHue
AYKapUOTHUECKOU KIeTKH. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, KUBOTHOU WU

IpUOHOM KIIETKU

3.8

IloBEpXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAsl CTEHKA, ITIMKOKAJIUKC, UX
¢bynkuun. [Tnazmatndeckas memOpaHa, e€ cBoiicTBa 1 QpyHKIMU. [luTorazma u
e€ opra"ouapl. OgHOMEMOpaHHBIE OPraHOMJIbI KIETKH: 3HAOIUIa3MaTHYeCcKas
cerb (OIIC), anmapar ['onbmxu, nu3zocomsl. IlomyaBTOHOMHBIE OpPraHOMIBI
KJIETKM: MUTOXOHJIpUH, TUIacTHbL. [IponcxoxkaeHne MUTOXOHAPUIM U IIacTU.
Bugpr mnactun. HememOpaHHbIE OpraHOMIbl KJIETKH: PHOOCOMBI, KJICTOUHBIN

LIEHTP, PECHUYKH, )KTyTUKU. DyHKIIUU OPraHOMIOB KIETKU. BKitoueHus

3.9

Snpo — peryasaTopHblidi neHTp kieTku. CTpoeHue sjpa: siiepHas o0o0JIouKa,

KapuoIlUIa3Ma, XpOMAaTHH, SAPBIILKO. XpOMOCOMBI

3.10

TpancnopT BEeIECTB B KIIETKE

X(I/BHGILCHTCJIBHOCTB KJIICTKH

4.1

OOMeH BelecTB, WU METa00IM3M. ACCUMWISIHNS (TUTACTUYECKUN OOMEH) U
TUCCUMUIISAUS (JHEPTeTUYECKUl OOMEH) — JIB€ CTOPOHBI €IMHOTO TMpoIiecca
MeTabonu3ma. Tunsl oOMeHa BemecTB: aBTOTPOQHBII U retepoTpodHbid. Ponb

(bepMeHTOB B 0OOMEHE BEIIECTB M MPEBPAIEHUH SHEPTHU B KIETKE

4.2

dotocunres. CBeToBas u TeMHOBas (a3bl hoTocunTesa. Peakium porocunTesa.
DddexTuBHOCTH (poTOCHHTE3a. 3HAUEeHUE HOTOCUHTE3A /ISl )KU3HU Ha 3emiie.
Bnusiaue ycnmoBuii cpensl Ha (OTOCHMHTE3 W CHOCOOBI TOBBIIICHUS €TI0
MPOIYKTHUBHOCTH Y KYJIbTYPHBIX PACTCHHIA.

XeMocuHTe3. XEeMOCHUHTE3UPYIONINe OaKkTepuu. 3HAUCHUE XEMOCHHTE3a IS

JKU3HU Ha 3emiie

4.3

Ouneprerndyecknii oOMeH B KieTKe. PaciieniieHue BeIiecTB, BBIACICHHE U
aKKyMYJIMpPOBAaHUE OSHEPrUM B KJIETKE. JTalbl HHEPreTHUYECKOro OoOMEHa.
I'mukonus. bpoxenue u ero Buabl. KuciopoaHoe okucieHne, Wik KJIETOUYHOE

apixanue. DPPEeKTUBHOCT YHEPTeTUIECKOTO OOMEHa

4.4

Peakumu wmarpuuHoro cuHTe3a. [eHermueckas wuHpopmamms wu JHK.
Peanuzanus renetudeckoil MHGOpMauM B KIETKE. | eHeTUYeCKHii KOJ U ero
cBoiicTBa. Tpanckpunims — matpuunbiii cuate3 PHK. Tpancnsius — Ouocuntes

6enka. KogupoBanue amunokucnot. Pois pubocom B OnocuHTe3e Oenka

4.5

Hexnerounsle ¢opmbl xu3Hu — BUpYychl. VcTopus oTkpeitust BupycoB (/1.U.

WBanoBckuii). OCOOCHHOCTH CTPOCHHUS U IKHU3HEACSITEILHOCTH BHPYCOB.
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bakrepuodaru. bone3nu pacTeHui, >KUBOTHBIX U YEJIOBEKa, BBI3BIBACMbIC
BUpycamu. Bupyc nmmynoznedunuta yenoseka (BUY) — Bo36yaurtens CITN .

[TpodunakTrka pacnpocTpaHeHUsI BUPYCHBIX 3a00I€BaHUI

PasmHoxenue u WHIAWBUAYAJIBHOC PAa3BUTUC OPIraHU3MOB

5.1

KrneTounslii WK, WX >KA3HEHHBIM UK KiIeTku. WMHTepdaza u MHUTO3.
ITporeccrl, mpoTekaromue B HHTEpdasze. Perumkanus — peakiyuss MaTpUIHOTO
cuareza JIHK. Ctpoenue xpomocoM. XpOMOCOMHBIA HAabOp — KapUOTHIL.
JIUIJIOWAHBIA M TaIUIOWJHBIE  XpPOMOCOMHBIE  HAaOOpBL.  XPOMaTH[IBI.
[uronorndyeckue OCHOBBI Pa3MHOXKEHUS W WHIUBHUIYAJIBHOIO pa3BUTHUSA
OpraHU3MOB.

Henenue xnetkn — Muto3. Cragun murosza. IIpoueccel, mpoucxonsgmue Ha

pPa3HBIX CTAAUAX MUTO3a. bUOIOrnuecKkuii CMbICII MUTO3a

52

®opMbl pa3MHOXKEHHS OPraHHM3MOB: Oecnojioe U 1mosioBoe. Buapl Gecrnonoro
Pa3MHOXXEHHUA: JEJIEHUE HAJBOE, INOYKOBAHME OJHO- M MHOIOKJIETOYHBIX,
CIOpooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHUE. HckyccTBEeHHOE

KIIOHMPOBAHUC OPraHU3MOB, €0 3HAUYCHUC IJIs1 CCIICKINN

53

[TonoBoe pa3MHOXKEHHE, €T0 OTIMYUS OT OECIOI0TO.
Meiio3. Crangum wmenosa. I[lpouecchbl, nmpoucxoismue Ha CTaauax Meiosa.
IloBenenne xpomocom B Meiioze. Kpoccunrosep. buonormueckuii cMbici u

3HaYEeHNE MEN03a

54

I"ameTorenes — nporecc 00pa3oBaHus MOJOBBIX KJIETOK Y )KUBOTHBIX. [looBbIe
JKEJe3bl: CEMEHHUKH U AMYHUKUA. OOpazoBaHHe U pa3BUTHE TOJOBBIX KIETOK —
raMmer (CrepMaTo30m1, sIMIIEeKIeTKa) — criepMaroretes u oorenes. OcobeHHocTu

CTpOEHMSI SIMLEKIIETOK U criepMaTo30u0B. Omnonorsopenue. [laprenorenes

5.5

NuouBuayanpbHoe  pa3BuTHE  (OHTOT€HE3). OMOPHOHAIBHOE  pPa3BUTHE
(aMOprorenes). Itanbl IMOPUOHATTEHOTO PA3BUTHUS Y TTO3BOHOYHBIX YKHBOTHBIX:
npobiieHue, racTpysiius, opraHoreHes. [loctaMOpuoHanbHOe pa3BuTHE. THITBI
MOCTAMOPHOHAIBHOTO Pa3BUTHS: MPSMOE, HETPsMOe (JTMYMHOYHOE). BriusiHue
Cpelbl Ha Pa3BUTHE OPTaHU3MOB; (aKTOPHI, CIOCOOHBIE BBHI3BIBATH BPOKIEHHBIC
YPOJACTBa.

Poct u pasButue pacteHuil. OHTOreHe3 LIBETKOBOTO PACTEHHUS: CTPOEHUE

CCMCHHU, CTalUN PASBUTUA

HaC.HeI[CTBCHHOCTB U USMCHYUBOCTb OPTaHNU3MOB

6.1

IIpenmer u 3amauun reHeTuku. Micropus pa3BUTHSA F'€HETUKU. BKiag pocCUCKUX
u 3apyOeXHbIX YYEHBIX B pa3BUTHE TEHETHKH. MeTonbl T'€HETHUKU
(ruOpUIONIOTHYECKUN, LUTOTCHETUYECKUH,  MOJICKYJIIPHO-TEHETUYECKHIA).
OCHOBHBIE TEHETUUECKHE TIOHATHUS. [ €eHeTUUEeCKass CUMBOJIMKA, UCIIONIb3yEMas B

CXeMax CKpEeLIUBAHUI
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6.2

3aKOHOMEPHOCTH HACJEIOBAaHUS MPU3HAKOB, yCTaHOBIEHHBIE ['. MeHmenem.
MoHOTHOpUIHOE CKpelUBaHUE. 3aKOH €IWHOO0Opas3wsi TUOPUAOB IEPBOTO
nokonieHusi. [IpaBuio MOMUHHpPOBaHUS. 3aKOH pACHICTUICHUS TPU3HAKOB.
I'umoTe3a unctoThl Tamet. [lomHOE M HEMOTHOE JOMUHUPOBAHUE.

JlurnOpuaHoe CKpelrBanre. 3aKOH HEe3aBHCHUMOTO HACTIEAOBaHUS TPU3HAKOB.
[{uToreHeTNYECKHE OCHOBBI JUTHOPHUIHOTO CKPEIIMBAHHS. AHAIM3UPYIOIICE
CKpemuBaHue. VICronb30BaHWE  aHAIM3HPYIOMIETO  CKPEIIMBAHUS IS

OTpe/ieNIeHUs] TCHOTHITA 0COOU

6.3

CuenyieHHoe HaciezoBaHue npusHakoB. Pabora T. Moprana no cuerieHHOMY
HacjaeoBaHUI0 TIeHOB. Hapymienuwe cuoemieHuss TI€HOB B pe3yJibTare
KpoccuHroBepa. XpOMOCOMHasi TEOPHUsl HACIEACTBEHHOCTU. ['eHeTmueckue
KapThl.

I'enernka nosma. XpoMOCOMHOE ONIpEIEIEHHUE 110J1a. AYTOCOMBI M IIOJIOBBIE
XpOMOCOMBI. ['oMOraMeTHsle M rereporameTHble opraHu3Mbl. Hacienosanue

IMPU3HAKOB, CHCIUICHHBIX C ITOJIOM

6.4

N3menunBoCTh. BUbl M3MEHYMBOCTU: HEHACIEACTBEHHAs U HACJICACTBCHHAS.
Ponp cpenpl B HEHAcHEACTBEHHOM M3MEHYMBOCTU. XAapaKTEPUCTHUKA
MOJIU(UKAIIMOHHONW H3MEHYMBOCTH. BapualnMoOHHBIM ps W BapHallMOHHAS
kpuBasg. Hopma peakium npuszHaka. KoiaumdecTBEHHblE M KauyeCTBEHHBIE

MIPU3HAKY U UX HOpMa peakuuu. CBOHCTBa MOIU(UKAITMOHHONW N3MEHUUBOCTH

6.5

HacnenctBenHas, WiIM TEHOTHIIMYECKas, WM3MEHYMBOCTh. KoMOMHAaTHBHAs
M3MEHYMBOCTh. Meio3 W TMOJIOBOW MpOLEecC — OCHOBAa KOMOMHATHBHOM
M3MEHYMBOCTA. MyTalmoHHas M3MEHYMBOCTh. Kiaccupukamuss MyTanuit:
TE€HHBIE XPOMOCOMHBIE, TEHOMHBIE. HacToTa U NpUYUHBI MyTaluil. MyTareHHbIe
¢dakTopbl. 3aKOH TOMOJIOTUYECKHUX DPSJIOB B HACJIEICTBEHHOM H3MEHUYHMBOCTHU

H.U. BasunoBa

6.6

I'enetnka uenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJbl TEHETHKHU
4eJI0BeKa: reHeaIOTHYSCKH, OJIM3HEIOBBI, IIUTOT€HETUYCCKUI,
OMOXMMHUYECKUH, MOJEKyJspHO-reHeTndeckuil. CoBpeMEHHOE OIpeieeHne
TEHOTHIIA: IIOJJTHOTEHOMHOE CEKBEHUPOBaHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C
noMonipio II[P-ananu3a. HacnencTBeHHble 3a00JIeBaHUS YEIOBEKA: I'CHHEIC
0011e3HU, 00JIE3HH C HACJIECTBEHHOU MPEIPACTIOI0KEHHOCTHIO, XPOMOCOMHBIE
6one3nu. CoMaTH4ecKue W TEeHepaTHBHBbIE MyTaruu. [IpUHIMIBI 340pOBOTO
oOpa3a JKHM3HH, IUATHOCTHKH, NPO(PHIAKTUKH U JICUYCHUS TEHETUYECKUX
Oone3Hell. MeauKo-reHeTHIeCKOoe KOHCYJIbTHPOBAaHNE. 3HAUEHUE METUITTHCKON

TFCHCTUKH B MMPCAOTBPAILICHNUN U JICHCHUU I'CHCTHUYCCKUX 3a00/IeBaHNH YejIOBEKA

Cenexiust oprann3mMoB. OCHOBBI OMOTEXHOJIOTUI

7.1

CG.HGKI_[I/ISI KaK HaykKa W IIPpOoLECCC. 3ap0>1<;[eHI/Ie CCICKIIMM W AOMCCTHUKaAIUs.

VYuenue H.M. BaBwioBa 0 IIeHTpax HPOUCXOXKIEHUS M MHOrooOpasus
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KyJbTYPHBIX pacTeHui. LIeHTpbI MPOUCXOKAEHHUS JOMAIIHUX KUBOTHBIX. COpT,

opo/ia, IMTaMM

7.2

CoBpeMeHHBIE METOBI CEJIEeKIMU. MacCOBbI U MHAMBHIYaJbHBIN OTOOPHI B
CEJIEKIIMM pacTeHMM M XUBOTHBIX. OLieHKa 3KcTepbepa. bianmzkopoacTBeHHOE
ckpeuiBanue — MHOpuauHr. Yucras nuHus. CKpeuMBaHWE YHCTHIX JHHUH.
I'ereposuc, unu rubpuaHas cuna. HepoacTBeHHOe ckpeluBaHue — ay TOPHIMHT.
Otnanénnas rulOpunuzamuss U e€ ycrnexu. VICKyCCTBEHHBI MyTareHes u
[IOJIy4YEHHUE MOIUIUIONIO0B. JIOCTHIKEHHs CENEKUHMH PACTEHUM, >KMBOTHBIX U

MHUKpPOOPTaHNU3MOB

7.3

buorexHonorust kak OTpacib NPOU3BOACTBA. ['€HHAs WH)KEHEpHs. OTallbl
coznanust pexkomOuHantHoW JIHK u Tpancrennsix opranmsmon. Kierounas
nnxeHepus. Kierounble KynabTypsl. MUKpPOKIOHAJIbHOE PpPa3MHOXKEHHE
pactenuil. KioHMpoBaHHME BBICOKONPOIYKTUBHBIX CEJIBCKOXO3SHCTBEHHBIX
OpraHu3MoB. DKOJOrH4yeckue u 3tudeckue npodiembl. MO — reneTnuecku

MOJU(HUIIMPOBAHHBIE OPTaHU3MBI

11 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEePKAHUS

DBOJOLMOHHAA OUOIOTUS

1.1

DBOJIIOLIMOHHAS TEOpUs U €€ MECTO B OMOJIOTHH.

CBugerenscTBa  3BOMOLUH.  [lajeoHTONOrMYEeCKHe:  MOCIIEA0BATEIbHOCTh
MOSIBIICHHUSI BUJIOB B TAJICOHTOJOTMYECKOW JIETONMHUCH, MEPEXOTHbIE (HOPMBIL.
buoreorpaduyeckue: cxonctBo u paznuuuve (ayH u (prop MaTepuKoB u
OCTPOBOB. DMOpPHOJIOTHYECKHE: CXOJCTBA M pa3lIu4us SMOPHOHOB pa3HBIX
BUZOB  TO3BOHOYHBIX.  CpaBHUTEIBbHO-aHATOMHYECKUE:  T'OMOJIOTUYHBIE,
aHAJIOTUYHBIC,  PyAMMEHTAapHbIE  OpraHbl,  aTaBU3MbL.  MOJEKYJISPHO-
OMOXMMHUYECKUE: CXOJCTBO MEXaHM3MOB HACJEICTBEHHOCTH ¥ OCHOBHBIX

MeTa0OMYECKUX MyTeH Y BCEX OPraHU3MOB

1.2

OpomonmonHass Teopuss Y. JlapBuna. IlpeamnocbuikM  BO3HMKHOBEHHS
TapBUHHU3MA. JIBMOKyIIHMEe CHIIBI 3BOJIIOLMU BUAOB 1o JlapBuHy (nM30bITOYHOE
Pa3MHOKEHHUE IIPU OTPAHUYECHHOCTU PECYPCOB, HEONIPEACIEHHAS U3MEHYUBOCTb,

6opb0Oa 3a CyleCcTBOBaHUE, ECTECTBEHHBII 0TOOD)

1.3

Cunrernueckass Teopus sBomounu (CTD) U OCHOBHbIE €€ TOJIOKEHUSI.

Muxkpossontouus. [lonysinus kak eqMHULA BUAA U YBOJTIOLIMU
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1.4

JiBxyue cuibl ((pakTopbl) SBOJIOLMK BUAOB B Ipupoje. MyTalmOHHBIN
nporecc U KOMOMHATUBHAS U3MEHYMBOCTh. [lOnMy sIMOHHBIE BOTHBI U Apeid
reHoB. M3omsmus u murpanus. EcrecTBeHHBIN 0TOOp — HanpaBisiomuil pakTop
3BOMIONNHU. POPMBI €CTECTBEHHOTO 0TOOpA.

[TpucnocoOaeHHOCTh OpPraHW3MOB Kak pe3ynbTarT »dBoJoLuH. [Ipumeps
pUCIIOCOOICHUH Y OpraHu3MoB. ApoMOp(O3bl U UANOAIANTALINH.

Bun wu  BugooOpazoBanme. Kpurepum Buga. OcHOBHBIE  (OpPMBI

BU000pa30BaHus: reorpaduiyeckoe, YKOJIOTHIecKoe

1.5

MakposBomtonust.  DPopMbl  3BONIONMU:  (UIeTHYECKas, JAMBEPIreHTHasd,

KOHBEpreHTHasl, napasienbas. HeoOpaTtuMocTs 3BOMIONHUN

Bo3HUKHOBEHME U pa3BUTHE KU3HU Ha 3eMIIe

2.1

JloHay4yHbI€ TPEICTABICHUS O 3apOXKACHUM JKHU3HU. HaydHble TruUnoressl
BO3HUKHOBEHUS KHM3HM Ha 3emiie: abMOreHe3 W MaHCIepMHs. XUMHUYecKas
IBOJIIOLIMS. OKCIEPUMEHTAJIbHOE IOATBEPKACHUE XUMUYECKOW DSBOJIOLMHU.
Hauanbnble 3Tansl 6uonorndeckoit spomonuu. I'nnoreza PHK-mupa. Ilepsrie

KJIICTKHU U UX 3BOJJIFOIMA. CDOpMI/IpOBaHI/Ie OCHOBHBIX I'PYIIII ’)KUBBIX OPraHU3MOB

2.2

Pa3Butne xu3Hu Ha 3emie mo 3paM M nepuonaM. Karapxeil. Apxeiickas u
npoTepo3oiickas 3pel. Ilanmeo3oiickas spa u e€ mepHOAbl: KEeMOPHUICKHIA,
OPIOBUKCKHW, CWIYPUUCKHW, JI€BOHCKUH, KaMEHHOYIOJIbHBIM, NEPMCKUMU.
Me3so30iickas 3pa 1 €€ epuoabl: TPUACOBBIN, FOPCKUH, MEJIOBOM.

KaitHo3oiickass »3pa u €€ Tmepuoabl: NAJICOreHOBBIM, HEOr€HOBBIMH,
AQHTPOIIOI€HOBBIA. XAapaKTEpPUCTUKA KIMMAaTa MU TIe0JIOTMYECKUX IIPOLECCOB.
OCHOBHBIE 3TaITbl HBOJIOIMH PACTUTEILHOTO U 5KHBOTHOTO MUpPa. ApoMOp(o3bI
y pacTeHMid M >KMBOTHBIX. [losiBneHME, pacuBeT U BBIMUpPAHUE I'PYII JKHUBBIX

OpraHu3MOB

23

Cucrema OpraHMYeCKOro MHUpa Kak OTpakeHHe »dBoMOIUH. OCHOBHBIE

CUCTEMAaTUYECKHE IPYIIIBI OPraHU3MOB

24

DBouoLus yernoBeka. AHTPOIOJIOTHs Kak Hayka. Pa3BuTue mpeiacTaBiIeHUNA O
MPOUCXOXKACHUU YelloBeka. MeToabl nM3ydeHus: anTpornoreneza. CxonctBa u
pa3nuyus yenoBeka U )KMBOTHBIX. CHCTEMaTHUECKOE MOJIOKEHHUE YeTIOBEKa.

JiBxyuue cuitel (pakTopbl) anTpornorenesa. HaciaencTBeHHass H©3SMEHUYMBOCTD U
ecTecTBEHHbII 0TOO0p. OOmecTBeHHBIN 00pa3 *KHU3HH, M3TOTOBJICHUE OpPYIUi

TpyJa, MBIIUICHUE, PEYb

2.5

OcHoBHBIC CTaguu U BCTBHU SBOJJIOLMUHU UYCJIIOBCKA: ABCTPAJIONINTCKHU, YenoBek

ymenslid, YenoBek MNpsAMOXondAlui, YenoBeKk HeaHAEPTAIbCKUM, Yenosek
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pa3yMHblid. HaXxoku MCKOMaeMbIX OCTaHKOB, BpeMs CYIIECTBOBaHUS, 00JIacTb

pacrpocTpaHeHust, 00bEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPY AU

2.6

Yenoeueckne pacbl. OCHOBHBIE OOJIBIINE Pachl: EBPONICOUIHAs (eBpa3uiicKas),
HETPO-aBCTPAJIOUIHAS (’xBaTropuasibHas), MOHTOJIOMIHAS (a3uarcko-
amMepuKaHckas). YepTsl MPUCTIOCOOIEHHOCTH MPEICTaBUTENCH YeIOBEUECKUX
pac K YCIOBUSIM CyIIECTBOBaHMS. EIuMHCTBO uenoBeueckux pac. Kputuka

pacuzMa

OpraHusMsbl 4 OKpy»XKarouias cpeaa

3.1

DKoJjorus Kak Hayka. 3aJaud U paszieibl 3KOJOoruu. MeToapl 3KOJOrn4ecKuX
UCCIleIOBaHUM.  DKosornyeckoe  mMupoBo33peHue.  Cpensl  oOuTaHuUs

OpraHu3MoOB: BOJHAsA, HA3CMHO-BO3YyIIIHAA, [TIOUYBCHHAs, BHYTPHOPIraHU3MCHHAA

3.2

Okonorndyeckue (akropel. Kiaccudukamms skonmorudeckux — (HakTopos:
abuoTtnyeckne, OMOTHYECKHE W AaHTPOINOreHHbIe. JIeWCTBUE SKOJIOTHYECKUX

(axTOpOB HA OPraHU3MBbI
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AbGunoTtnueckue (GakTopbl: CBET, TEMIEpaTypa, BIAKHOCTh. POTOMEPHOAU3M.
[Tpucnocobnenuss OpraHu3MoOB K JICHCTBHIO a0MOTHUECKUX (aKTOPOB.

buonornueckue puTMbl

3.4

buotnueckue ¢axtopsl. Buasl OMOTHUECKUX B3aUMOJCHCTBUN: KOHKYPEHIIHS,
XMITHAYECTBO, MApPa3UTU3M, MYTyalu3M, KOMMEHCAINU3M (HaXJeOHHYECTBO,
KBAPTHPAHTCTBO), AaMEHCAJIM3M, HEUTpajau3M. 3HAYeHHE OMOTHYECKHX

B3aUMOJICHCTBHIA IS CYIIECTBOBAHUSI OPTaHU3MOB B IIPUPOTHBIX COOOIIECTBAX

3.5

OKOJIOTHYECKHE XApPaKTCPUCTHKU TMOIMyJISIOHH. OCHOBHBIE II0Ka3aTciin
HnomyJiinuu: 4YuCJICHHOCTL, IJIOTHOCTBH, POXIAACMOCTb, CMCPTHOCTL, IPHUPOCT,

MUrpanus. I[I/IHaMI/IKa YHUCJICHHOCTHU IOMYJIAIUHU U eé peryisanusa

COO6H.I€CTB21 1 3KOJOTIM4YCCKUEC CUCTEMBI

4.1

CoobmiecTBOo Opranu3smMoB — OuoneHo3. CTpyKTypbl OuolieHO3a: BHIOBa,
MPOCTPAHCTBEHHAsA, Tpoduueckas (mumieBas). Bumsl-momMuHanTel. CBS3U B

OHOIIEHO3E

4.2

DKoJjorudeckre cucrembl (dKocuctembl). lloHaTne 00 2JKocucTeMe W
ouoreorieHo3e. DYHKIIMOHAIBHBIE KOMIIOHEHTHI JKOCHCTEMBI: MPOIYILIEHTHI,
KOHCYMEHTBI, peaylueHTbl. KpyroBopoT BemecTB H TOTOK OJHEPrUM B
skocucteme. Tpodudeckue (MUIEBLIC) YPOBHU SKOCUCTEMEI. [IHieBkIe nienu u
cetn. OCHOBHBIE TIOKAa3aTeNIM JKOCHCTEMBI: Ouomacca, TPOMYKIIHS.
DKOJOTHYECKHE MUPAMUIIBI: TTPOIYKINH, YHCIEHHOCTH, Onomaccel. CBolcTBa

9KOCUCTEM: YCTOWYUBOCTb, CAMOpPETYJISIMsL, pazButue. CyKueccus
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4.3

IIpupoaHbie 3KOCUCTEMBL. DKOCUCTEMBI 03EP U PEK. IKOCUCTEMA XBOMHOIO MIIH
LIMPOKOJINCTBEHHOT O JIECA.

AHTpPONIOTEHHBIE  JKOCHCTEMBI. ATpPO3KOCHCTEMBI. YpOoskocucTeMBI.
Buonorunueckoe u X039HCTBEHHOE 3HAYCHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopasznoobpaszue kak (akrop ycToiumBocTH d3KocucTeM. CoxpaHeHHe

OMOJIOTHYECKOTO pa3HooOpa3us Ha 3emIie

4.4

VYuenue B.U. Bepnaackoro o Oumoctepe. ['panuimbl, coctaB M CTpyKTypa
6uocdepsl. JXKupoe BemecTBo U ero pyHkiuu. OcoOeHHOCTH OHOC(Ephl Kak
r100anbHOM SKOCUCTEMBI. J[MHAMUYECKOE paBHOBECHE W OOpaTHasi CBS3b B
ounocdepe. KpyroBopoTsl BemecTB U OMOT€OXMMUYECKUE IHMKIIBI 3JIEMEHTOB

(yramepona, a3ota). 30HaIBHOCTH OHMOc(hepbl. OCHOBHBIE OMOMBI CYLIH

4.5

UYenoseuecTBO B Ouocepe 3emun. AHTponoreHHbIe M3MEHEHUs B Ouocdepe.
['mobanbHBIE YKOJIIOTHYECKUE TIPOOIIEMBI.
OcHOBa palMOHAJBHOIO YIMPABJICHUS MNPUPOIAHBIMH pECypcaMu H HX

ucnosib3oBanue. JlocTikeHust OMOJIOTHH U OXpaHa MPUPOIbI
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