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MHHOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mnporpaMMbl MO OHOJOTUU TEOPETUUYECKYID OCHOBY JJIs
OMpe/ieNICHUs] TOJIX0JI0B K (POPMHUPOBAHUIO COJEPKAHUS Y4EOHOro MpeaMera
«buonorus» cocraBwiu: KoHuenrtyaiabHble TnonoxkeHus DIOC COO o
B3aMMOOOYCIIOBIEHHOCTH  II€JIeH, COAEp’KaHUsA, PpPe3yJbTaTOB OOy4YeHUS H
TpeOOBaHUN K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB, TIOJIOXKEHHUS 00 OOIUX IEIIX U
NPUHIUINAX, XapPaKTePU3YIOLIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHErO
oO1ero oopazoBanus B Poccutickoit denepaiiuu, a Takke MOJIOKEHUs 0 crieiuduke
Owonoruu, €€ 3HAYEHWW B TIO3HAHUM IKUBOM TIPUPOABI U OOCCIICUCHUH
CYILIECTBOBAHUS YeJIoBeYecKoro oodiiectBa. CorjacHO Ha3BaHHBIM MOJIOKEHUSIM,
OTIpe/ICIICHBl OCHOBHBIC (DYHKIIMH MPOTPaAMMBI TI0O OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma mo Onosioruu 1aéT MpencTaBiIeHUe o MemsX, 00 o0Iel cTpareruu
00y4eHMsI, BOCTUTAHUS U Pa3BUTHS 00YJarOIIUXCs CpeicCTBaMu y4eOHOro npeamera
«buomnorusi», ompenensieT 00s3aTeIbHOE TPEAMETHOE COICPKAHUE, €r0 CTPYKTYPY,
pacrnpeneneHle Mo pasjiejaM U TeMaM, PEKOMEHJYeMYI0 MOCIeI0BaTeIbHOCTh
M3y4eHUs] y4eOHOro MaTtepraa ¢ y4€TOM MEXIPEAMETHBIX U BHYTPUNIPEIMETHBIX
CBs3€H, JIOTMKM 00pa30oBaTEIbHOTO MPOLEcCca, BO3PACTHBIX OCOOEHHOCTEH
00yJaromuxcs.

B niporpamme 1o 61M0JIOruu Tak e YYUTHIBAIOTCS TPEOOBAHUS K TUTAHUPYEMbBIM
JUYHOCTHBIM, METANpPEAMETHBIM U TPEIMETHBIM pe3yibTaraM OOYYEeHHS B
dbopMupoBaHUU OCHOBHBIX BUJIOB y4eOHO-IT03HaBATEILHON
JeSATeIbHOCTH/y4eOHbIX JEHCTBUM OOYYarOIIUXCS MO OCBOCHHUIO COIEpKAHUS
OMOJIOTHYECKOTO 00pa30BaHMUS.

B nporpamme no 6uonoruun (10—11 knaccsl, 6a30BbIil ypOBEHB) peaii30BaH
MIPUHITUIT TIPEEMCTBEHHOCTH B H3y4Y€HUW OWojoruu, Ojaromaps 4deMy B HeH
IPOCMATPUBAETCS  HANPABIEHHOCTh HAa pPa3BUTUE 3HAHUM, CBSI3aHHBIX C
dbopMupoBaHueM €CTECTBEHHO-HAYYHOI0  MHPOBO33PEHUS, LIEHHOCTHBIX
OpUEHTAIIMH JIMYHOCTH, SKOJIOTUUECKOTO MBIILICHUS], MPEICTaBICHUN O 3JI0POBOM
o0Opa3e KM3HM U OEpeKHBIM OTHOIICHHMEM K OKpYXKAIOLIEH MPUPOIHOU cpene.
[ToaToMy Hapsimy ¢ M3ydeHHEM OOIIEOMOIOTUYECKUX TEOPHH, a TakyKe 3HAHUU O
CTPOCHUU >KUBBIX CUCTEM Pa3HOI'0 paHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOUIUX B
HUX TPOLIECCOB B MPOTrpaMMeE MO OMOJIOTHH YACICHO BHUMAHHE HMCMIOJIb30BAHUIO
MOJTyYEHHBIX 3HAHUW B TIOBCEIHEBHOM JKU3HU JJIS PEIICHUSI MTPUKIIAIHBIX 3a/1a4, B
TOM 4YHuCJe: MPOQUIAKTUKU HACIEACTBEHHBIX 3a00JICBaHUN YEIOBEKAa, MEIUKO-
TE€HETUYECKOT0 KOHCYJIbTUPOBAHUSI, 000CHOBAHUSI IKOJIOTMYECKHU 11€71ecCO00pa3HOro
MOBEJACHUSI B OKPYXKAIOIIEH MPUPOJHOU CpeJie, aHaIM3a BIUSHUS XO3SUCTBEHHOU
NeSATeIbHOCTH YeJIOBEKa Ha COCTOSIHUE MPUPOJIHBIX M UCKYCCTBEHHBIX SKOCUCTEM.
YcuneHne BHHMMaHUS K TMPUKIAAHOM HAMpaBJIEHHOCTH Y4eOHOro TIpeaMmeTa
«buonorus» MpOAUKTOBAHO HEOOXOIUMOCTHIO 00ECTICUEHUS YCIOBUH JIJISl PEIICHMUSI



OJTHOW M3 aKTyaJIbHBIX 3a7au MIKOJBEHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas
npeanonaraeT (GOpMHUPOBaHUE Yy OOYYAIOIIUXCA CIIOCOOHOCTH aJalTHPOBATHCS K
U3MEHEHUSIM JUHAMUYHO Pa3BUBAIOLIErOCSl COBPEMEHHOTO MUpA.

buonoruss Ha ypoBHE cpeaHero oOmiero oOpa3oBaHMs 3aHUMAET BaKHOE
mecto. OHa obecneunBaeT (HOpMUPOBAHHE y OOYYAIOMIMXCSA MPEACTABICHUN O
HAy4YHOM KapTHHE MHpa, pacuIupsieT U o00O0IIAeT 3HAHUS O KUBOW MpHUpoje, €€
OTJINYWTENBHBIX TPU3HAKAX — YPOBHEBOW OpraHM3allMd W DBOJIIOLMUHU, CO3MAET
yCIOBHSL  JJsi: TIO3HAHHUA  3aKOHOB  JKMBOM  HPUPOABL,  (POpMHpOBaHMS
(YHKIIMOHAIBHOM TPaMOTHOCTH, HAaBBIKOB 3J10pOBOro M 0Oe3omacHoro oOpasza
KU3HU, SKOJIOTMYECKOr0 MBIIIJICHUS, IIEHHOCTHOT'O OTHOIICHHUS K KHUBOW MPUPOE
U YEJIOBEKY.

Bonbiioe 3HaueHne OMOIOTUS UMEET TaKXKe JUIsl PELIEHHs] BOCIIUTATENbHbIX U
pa3BUBAIOIIMX  3a7ad  CpeaHero  odmero  oOpa3oBaHUs,  COLUAIM3ALUU
obyuarouuxcs. M3ydenue ouonorun odecrieunBaeT ycioBus Ui (pOpMUpPOBAHMUS
MHTEIUICKTYadbHBIX, KOMMYHUKALIMOHHBIX ¥  HWH(POPMAIIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYpPBI, CIIOCOOCTBYET MHTErpaliii OMOJOTMYECKUX 3HAHUU C
IPEJCTABJIECHUSAMH U3 APYTUX yUYEOHBIX IPEIMETOB, B YACTHOCTU, PU3UKU, XUMHUU U
reorpaduu. Ha3BaHHbIE NOJOXKEHHS O NpPEIHA3HAYCHHH Y4YEOHOro IperMeTa
«buonorus» cocraBUIM OCHOBY Ui ONpEAENICHUs MOAXOAOB K OTOOpY H
CTPYKTYPUPOBAaHUIO €ro COJAEpX aHus, MPEACTABICHHOIO B MpOrpaMme 10
OMOJIOTUH.

OT6op conmepxanus ydeOHOro mnpeamera «buonorus» Ha 0a30BOM YypOBHE
OCYHIECTBJIEH C MO3ULUNA KYyJIbTYpOCOOOPA3HOIro MOJXO0Aa, B COOTBETCTBUHU C
KOTOpBIM OOydJaromuecs AOKHBI OCBOUTh 3HAHUS M YMEHHUS, 3HAUMMBbIC IS
dbopmupoBaHuss 0OIIEH KYJIbTYphl, OINPEICISAIONINE aJeKBAaTHOE IIOBEJCHUE
YeJIOBEKa B OKPYKAIOIIEH MPHUPOJAHON cpene, BOCTPEOOBAHHBIC B MOBCEIHEBHOMN
KU3HU U NPAKTHUECKON aestenbHOocTH. Oco0oe MECTO B ATOW CHCTEME 3HAHUU
3aHUMAIOT 3JIEMEHTBI COIEP KAHUS, KOTOPBIE CIIY>)KaT OCHOBOW /1J1s1 POPMHUPOBaHMUS
NPEACTABICHUA O COBPEMEHHOW €CTECTBEHHO-HAy4HOM KapTMHE Mupa U
[EHHOCTHBIX  OPUEHTALMAX  JIMYHOCTH,  CIOCOOCTBYIOIIMX  TI'yMaHU3allUu
OHMOIOrMYecKoro oOpa3oBaHuUs.

CrpykTypupoBaHHE cOAEpXkKaHMsS Y4EOHOro Marepuaja B IporpamMme IIo
OMOJIOTMHM OCYHIECTBICHO C YYETOM MPUOPUTETHOIO 3HAYEHHUS 3HAHUM 00
OTIIMYUTENBHBIX OCOOEHHOCTSX KUBOM NMPHUPOJBI, O €€ YPOBHEBOM OpraHu3aluu
ABOJIIOLIMU. B COOTBETCTBUU € 3TUM B CTPYKTYpe yueOHOro npeamera «buomorus»
BBIJIEJIEHBI CIEAYIOIINE coAepxKaTelabHble TMHUU: «buonorus kak Hayka. Metozsl
Hay4yHOro mno3HaHus», «Kierka kak Ouosormueckas cuctema», «OpraHusM Kak
Oouonornueckas cucrema», «CrucreMa U MHOrooOpa3ue OpPraHMYECKOro MUpPay,
«IBOITIOLMS KUBOUW MPUPOJIB, « IKOCUCTEMBI M PUCYIIIHE UM 3aKOHOMEPHOCTHY.



Lenp u3yuenust ydeOHoro mpeamera «buonorus» Ha 6a30BOM YpOBHE —
OBNIQJICHNE  OOYJarOIIMMHKCS  3HAHUSMH O  CTPYKTYPHO-(QYHKIIMOHAILHOM
OpraHM3alliyd JKUBBIX CHUCTEM pa3HOr0 paHra ¢ MPUOOpPETEeHUE YMEHUM
WCIIONb30BaTh ITH 3HAHHS /IS TPAMOTHBIX JCHCTBHIM B OTHOIIEHWH OOBEKTOB
YKUBOU MPUPOJIBI M PEIICHUS PA3THMYHBIX )KU3HEHHBIX TTPOOJIEM.

Joctmxenne 1eny u3ydeHus yueoHoro mpeamera «buonorus» Ha 6a30BOM
ypOBHE 00€CTIeYMBAETCs PEIICHUEM CIIeIYIOMINX 3aau:

OCBOEHHE OOYYarOIMIMMHCS CHUCTEMBbl 3HAHUW O OWOJIOTMYECKUX TEOpPHUSX,
YYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIOTE3aX, MPaBUIaX, CIyXKaIINX OCHOBOU
uist GOpMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpA, O
METO/Iax HAyYHOTO MO3HAHUS, CTPOCHUU, MHOTOOOpa3uu U OCOOCHHOCTSX >KMBBIX
CUCTEM Pa3HOI'0 YPOBHSI OPraHM3alMH, BBIIAIOIIUXCS OTKPBITUAX U COBPEMEHHBIX
HCCIICIOBAaHUSIX B OMOJIOTHH;

dbopMupoBaHue y OOYyYaIOUIMXCS IO3HABATENbHBIX, WHTEJUIEKTYalbHBIX U
TBOPYECKUX CIOCOOHOCTEH B MpoOIlecce aHaiu3a JaHHBIX O MYTSIX pPa3BUTHUSA B
OMOJIOTUM HAYYHBIX B3IJIAJIOB, UJEH M MOAXOJOB K U3YYEHHIO JKUBBIX CHUCTEM
pa3HOro YpOBHSI OpraHU3alIiiy;

CTAaHOBJICHHE Yy OOy4Jamomuxcs OOweld KyJbTypbl, (PYHKIHOHAIbHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUIN OOBSICHSATH U OLICHUBATH SIBJICHUS OKPY>KAIOIIETO
MUpa KUBOH MPUPOJIbI HA OCHOBAHWY 3HAHWM U OITBITA, TIOMYYECHHBIX TP U3YUCHUH
OMOJIOTHH;

dbopmupoBaHue y OOydYaromMXcsi YMEHHH WUIIOCTPUPOBATh 3HAUYCHUE
OMONOrMYeCKUX 3HAHWM B MPAKTHUYECKOH [EATETbHOCTH 4YeNOBEKa, DPa3BUTHH
COBPEMEHHBIX MEIUITTHCKUX TEXHOJIOTHI M arpoOMOTEXHOJIOTHIA;

BOCTIUTAaHUE YOSKIEHHOCTH B BO3MOXKHOCTH TO3HAHHS UYEIOBEKOM IKHBOU
MIPUPOIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIIEHHUS K HEM, COOTIOICHUS STUYECKUX
HOPM TP MPOBEACHUU OMOJOTHYECKUX UCCIEIOBAHU;

OCO3HAHHME IIEHHOCTH OWOJOrMYECKUX 3HAHUW [JIs1 TOBBIIIECHUS YpPOBHS
HKOJIOTUYECKON KYIbTYPBI, A5l (GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUNW U YMEHUI B MOBCEIHEBHOW KU3HU IS
OLIEHKH TIOCJIEJICTBUI CBOCH EATEIbHOCTH MO0 OTHOIICHHUIO K OKPYKalollIel cpene,
COOCTBEHHOMY 37I0POBbIO, OOOCHOBAaHHE M COOJIOJIEHHE Mep MNPOPUIAKTUKH
3a0o0JeBaHU.

B cucreme cpemnero obmiero oOpaszoBaHus «buonorus», uzydaemass Ha
0a30BOM YypOBHE, SIBISIETCS 00s3aTENbHBIM Y4YE€OHBIM IPEIMETOM, BXOJSIIMM B
COCTaB MpeAMETHOMN 00nacTu «EcTeCTBEHHO-HAYYHBIE PEIMETHI.

Jnst uzydenust Ouonoruu Ha 6a30BOM ypOBHE CpeHEro 001ero oopa3oBaHus
orBoautcs 68 yacos: B 10 knacce — 34 vaca (1 yac B Heaemo), B 11 kimacce — 34 yaca
(1 gac B HEeMO).



COJAEPXAHUE OBYUYEHUA
10 KVIACC

Tema 1. buosiorust Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTMMHU €CTeCTBEHHBIMU HaykKamH, (unocodueii, STUKON, SCTETUKON U TIPABOM.
Ponp 6uonorum B hopMUpOBaHUM COBPEMEHHOM HAy4YHOU KapTHHBI Mupa. Cuctema
OMOJIOTUYECKUX HAYK.

MeTobl TO3HAHUS JKUBOW MPUPOIBI (HAOIIOICHHE, SKCIIEPUMEHT, OMTMCaHUE,
U3MepeHue, Kiaccuukanus, MOJICIUPOBAHUE, CTAaTUCTUYECKas o00padoTka
JTAHHBIX).

JdeMoHCcTpanuu:

[Toprpersrl: Y. dapun, I'. Mennens, H. K. Konbnos, k. Yorcon u @. Kpuk.

Tabmuibl u cxembl: «MeTobl MO3HAHUS KUBOU MIPUPOIBD.

JlabopaTopHble 1 MPpaKTH4YeCKUe PadoThI:

[IpakTtnueckas padbora Ne 1. «lcmonp3oBaHKe pazIUYHBIX METOJIOB IPH
U3YYCHUHN OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cucTeMbl U UX OPTraHU3ALHA.

JKusbie cuctembl (OMOCUCTEMBI) KaK MpeIMET u3ydyeHust ouonoruu. OTinuue
KUBBIX CUCTEM OT HEOPTraHUYECKON MPUPOIBI.

CBoiicTBa OMOCUCTEM U UX pa3HOOOpa3ue. YPOBHU OpraHu3aluu OMOCUCTEM:
MOJIEKYJISIPHBIM, KJIETOYHBIM, TKAHEBBIA, OPraHU3MEHHBIM, MNOMYJIAIMOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTHYECKuT ), OMOChepHBIN.

JdeMoHCcTpanuu:

Tabmuier u cxembl: «OCHOBHBIE MPU3HAKHU KU3HW», «YPOBHH OpraHU3aIlAN
YKUBOUW MPUPOJIBD».

Oo6opynoBanue: Mmozenb Mmosiexkybl JTHK.

Tema 3. XuMH4eCKHH COCTAB U CTPOEHHE KJIETKH.

XWUMUYECKUN COCTaB KIETKH. XHMHUYECKHE BJIEMEHTHI: MaKpO3JIEMEHTHI,
MUKPOAJIEMEHTHI. BoJia 1 MUHEpaNIbHBIE BEIIECTBA.

OyHKIUM BOABl W MHUHEpPAIbHBIX BellecTB B Kkierke. llommepxanue
OCMOTHYECKOr0 OanaHca.

benku. CoctaB u crpoeHue OeaKOB. AMHUHOKHUCIOTHI — MOHOMEpHI OEJIKOB.
He3ameHnmblie 1 3aMEHHMbIE AMUHOKHUCIIOTBI. AMUHOKHCIIOTHBII COCTaB. Y pOBHH
CTPYKTYpbl O€IKOBOM MOJEKYNbl (MEpBUYHAs, BTOPUYHAs, TpPETUYHAs U
YeTBEPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buonorunueckue
(GyHKIMN OENKOB.



depmeHTHI — OHonoruueckue karanu3aropsl. CTpoeHue pepMeHTa: akTUBHBIN
LeHTp, cyocrpatHas cnenuduunoctb. Kodepmentsl. Burtamunbel. Otinuus
(epMEHTOB OT HEOPraHUYECKUX KaTaJIu3aTOPOB.

VYrieBonbl: MOHOCaxapu bl (TIIIOKO03a, pud03a U Ae30KCUprd03a), Tucaxapuibl
(caxapo3a, JaKTo3a) M moJucaxapuibsl (Kpaxmaj, TJIMKOTEH, [eJUII0JI03a).
buonornueckue GpyHKIUH YIIIEBOJOB.

Jlunuael:  Tpurmuuepuabl, ¢GocPomunuabl, crepouabl. ['uapoduibHO-
ruapodoOHbIe  cBoMcTBa. buonormdyeckne ¢yHkiuun sunuaoB. CpaBHEHUE
YII€BO/IOB, OCJIKOB U JIUIHJIOB KAK UCTOYHUKOB SHEPTHUH.

Hyxnennossle kucnorsl: JHK u PHK. Hyxkneoruaer — MoHOMEpHI
HykJenHOBbIX kucior. Ctpoenue u ¢pynkuuu JJHK. Ctpoenne u ¢pynkiuu PHK.
Buaet PHK. AT®: ctpoenue u GpyHKIMH.

[{uTonorusa — Hayka o kierke. Kierounas teopust — npumep B3auMOAECHCTBHS
uzeil 1 GakToB B HAYYHOM MO3HAHUU. MeTO/Ibl U3yUYEeHHUsI KIIETKH.

Knerka xak nenoctHas xuBas cuctema. OOIIHe MpU3HaKU KIETOK: 3aMKHYTast
HapykHasi MemOpana, Mosekynsl JIHK kak reHernueckuii ammapar, cucTema
CUHTE3a OeliKa.

Tunsl KJIETOK: H>yKapUOTHYECKas M Hpokapuoruueckas. OcoOeHHOCTH
CTPOEHHUS NpOKapuoTH4YecKol KieTku. Knetounas crenka Oaxrtepuil. CTpoeHue
JYKAPUOTUYECKOW KJIETKHM. (OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, >XUBOTHOU U
IpUOHOM KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIMKC, UX
¢byukuuu. [Inazmarnyeckas memOpana, e€ cBoiicTBa U pynkuuu. lluronnazma u eé
opranouasl. OgHomemOpannbie opranouasl kietku: OIIC, ammapar Iombmxw,
au30coMbl. [lolyaBTOHOMHBIE OpPraHOMAbl KIETKH: MUTOXOHAPUH, TUIACTUIBI.
[Ipoucxoxnenne MUTOXOHApUN M miactui. Buasl mmactun. HememOpanHble
OpPraHOUJbl KJIETKU: PUOOCOMBI, KJIETOYHBIM I[EHTpP, UEHTPHUOIN, PECHUYKH,
KryTUKU. OyHKIUU OPraHOMAOB KJIETKH. BKiroueHus.

Anpo — perymaTopHblii HeHTp KieTku. CTpoeHue snpa: sepHas 000JIOuKa,
KapuoIuia3Ma, XpOMaTUH, SJIPBIIIKO. XPOMOCOMBI.

TpaHcropt BelecTB B KIETKE.

JlemoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, Ix.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankins, K. M. bap.

Junarpammel: «PacripeiesieHne XUMAYECKUX 3JIEMEHTOB B HEXKUBOU ITPUPOLIEY,
«PacnpeneneHne XMuMHUECKUX 3JIEMEHTOB B JKUBOU MTPUPOIEN.

Tabmuubr 1 cxembl: «llepuoguueckass TaOauIa XUMUYECKUX 3JIEMEHTOBY,
«CTpoeHne MoJIeKyJbl BOJbI», «brocunTes 6enka», «CTpoeHne MOJIEKYIIbI OeIKa,
«Ctpoenue pepmenta», «Hyknennossie kuciaotel. JJHK», «CTtpoeHne monekybl



AT®», «CtpoeHHe 3yKapuOTHYECKON KIETKW», «CTPOCHHUE KUBOTHOM KIIETKW,
«CTpoeHHEe pACTUTENBHOU KIETKH», «CTpOeHME NPOKAPUOTHUECKOM KIIETKWY,
«CTpoeHue sifipa KIETKN», « Y TIeBOAbD», «JIumuabn.

OOopynoBaHue: CBETOBOM MMKPOCKOI, OOOpPYJOBaHUE MJIsi IPOBEACHUS
HAOJIIOICHUI, W3MEPEHUM, SKCIIEPUMEHTOB, MUKpOMpEnapaTbl PacTUTEIbHBIX,
KUBOTHBIX M OaKTEepUATbHBIX KJIETOK.

JlabopaTopHble U MPpaKTH4YeCKUe PadOThI:

JlabopatopHast padora Ne 1. «M3ydeHwe KaTadMTHYECKOW AaKTUBHOCTH
(bepMeHTOB (Ha TpUMeEpe aMuUIa3bl WK KaTalla3bl)».

JlabopatopHast padora Ne 2. «M3ydeHuwe CTpPOCHUSI KIETOK pacTEHUH,
KUBOTHBIX M OAaKTEpHUil MOJ] MUKPOCKOIIOM Ha TOTOBBIX MHKpOIMpernaparax U Ux
OMHUCAHUE.

Tema 4. ’Ku3HeneATeIbHOCTh KJIETKH.

OOMeEH BelIecTB, WM MeTa0oIu3M. ACCUMUIAINS (TIACTUYECKUM OOMEH) U
TUCCUMWISIIUA (PHEPreTUueCKuidi OOMEH) — JBE CTOPOHBI €JMHOr0 IMpoIlecca
MeTabonuzMa. Posib 3aKOHOB COXpaHEHHsS BEIIECTB M JHEPrHMM B MOHUMAHHUU
MeTaboIn3Ma.

Tunbsl oOMeHa BelecTB: aBTOTPO(PHBIN U TeTepoTpodHbIit. Posib pepmMeHTOB B
0OMEHE BEIIECTB U MPEBPAILICHUH SHEPTUH B KIIETKE.

®orocunte3. CperoBass W TeMHOBasg (¢a3pl (oTocuHTe3a. Peakuuu
dbotocurTe3a. IPhekTuBHOCTL PoTOCHHTE3a. 3HaUCHHE (HOTOCHHTE3a IS KU3HH
Ha 3emuie. BiausiHue ycnoBuii cpenbl Ha (POTOCMHTE3 UM CHOCOOBI MOBBIIICHUS €TI0
MPOJIYKTUBHOCTH Y KYJIbTYPHBIX PaCTCHUH.

XeMocuHTe3. XEeMOCHUHTE3UPYIOMUe OaKkTepru. 3HAUCHHE XEMOCHHTE3a IS
KU3HU Ha 3eMJIE.

DHepreTnuecknii oOMEH B KJeTke. PaciernieHue BemecTB, BBIACICHUE U
AKKyMYJIMPOBAaHUE YHEPTUU B KJIETKE. DTalbl JHEPreTHUYeCcKoro ooMeHa. I mukonus.
bpoxenune u ero Buabl. KucinopomHoe OKHCIEHME, WM KJIETOYHOE JIBIXAHHE.
OxucnurensHoe pochopunupoBanue. IPPEKTUBHOCTD SHEPTETHUECKOr0 OOMEHa.

Peakniun MarpuuyHoro cuHrte3a. [‘enernueckas wuHbpopmarus u JIHK.
Peanuzanus reHeTwdeckoil wHpOpMANUA B KIETKE. | €HETWYECKHUU KOA M €ro
cBoiictBa. Tpanckpunuus — Mmarpuunbiii cunte3 PHK. Tpancnsiuus — OuocunTes
Oenka. Otanbl TpaHcisuuu. KoaupoBanue amuHOKucHIoT. Ponb pubocom B
OnocuHTe3e Oenka.

Hexnerounsie Gopmbl xku3au — Bupycel. Ucropus otkpsitust Bupycos (. U.
NBanoBckuit). OCOOEHHOCTHM CTPOEHUST M JKM3HEHHOTO 1MKJIA BHPYCOB.
bakrepuodaru. bonesnu pacteHuil, KUBOTHBIX U UYEJIOBEKA, BbHI3HIBAEMBIC
Bupycamu. Bupyc ummyHonedunmra yenoseka (BUY) — BozOymaurens CIIM/]a.



OOpatHass ~ TpaHCKpHWIIIIMSA, peBepraza W uHTerpasa.  IIpodumakruka
pacnpoCcTpaHEHUs BUPYCHBIX 3a00JI€BaHUM.

JlemoHcTpanum:

IHoprpersr: H. K. Konsnos, /1. Y. MBanoscknii, K. A. Tumupsses.

Tabmuupl u cxembl: «Tumbl muTanus», «Merabomu3m», «MUTOXOHIPHUSY,
«HepreTudeckuii oomen», «Ximoporiact», «Dorocunres», «Crpoenue JJHK»,
«CtpoeHue u PyHKIIMOHUPOBAaHUE TeHa», «CUHTEe3 Oenkay, «I eHeTUUYeCKUl Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u >xu3HeHHbIN 1Mk Bupyca CIIN/la,
OaxkTepuodaray, «Permmukanus JHK».

Oo6opynoBanue: moaenu-anmumkanuu «Yaoenane JIHK u Tpanckpunims»,
«buocunres 6enka», «CTpoeHue KieTku», Mozaelb cTpykTypsl JTHK.

Tema 5. Pa3MHoOKeHHe M MHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KrnerouHbIii MUK, WM SKU3HEHHBIM NUKI kieTku. WuTepdaza m MuTo3.
[Ipoueccol, mpotekaromue B uHTepdaze. Pemnmkaruss — peakuuss MaTpUUYHOTO
cuateza JIHK. Crpoenune xpomMocoM. XpOMOCOMHBIM HAbOp — KapUOTHIL
JIMTUIOW AHBIN U TalUIOUIHBIA ~ XPOMOCOMHBIE HaOOPBI. XpomaTuasl.
[uTonornyeckue OCHOBBI PAa3MHOKEHUS W  WHIUBUIYAIBHOTO  Pa3BUTHUSA
OpPraHu3MOB.

Henenue kierku — mMuto3. Cranmun mutos3a. [Ipomeccel, mpoucxoasume Ha
pPa3HBIX CTAAUAX MUTO3a. BUOTOrMYeCcKrid CMBICT MUATO3A.

[Iporpammupyemas rubenb KIETKH — alomnTo3.

@opMbl pa3MHOKEHUS OPraHu3MoOB: Oecrojioe U mojioBoe. Buawl Oecrionoro
Pa3MHOXEHUS: JICJICHUE HAJABOE, ITOYKOBAaHWE OJHO- WM MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BETeTaTUBHOE pa3MHOXKeHUE. VICKyCCTBEHHOE KIIOHMPOBAHUE
OpPraHu3MOB, €r0 3HAYCHUE JIJIsI CEJICKIIUM.

[TomoBOE pa3sMHOXKEHUE, €r0 OTIMYUS OT OECIIOIOTO.

Meito3. Cranuu meiosza. Ilponeccel, mpoucxonsiue Ha CTaaAusX Meio3a.
[ToBenenue xpomocom B Meio3e. Kpoccunroep. buonorndeckuii CmbICa U
3Ha4YEHUE MENUO03a.

['ameTtoreHes — mporecc 00pa3oBaHUSl MOJOBBIX KIETOK Yy IKUBOTHBIX.
[TonoBeie kene3bl: CEMEHHUKHA M AMYHUKH. OOpa3oBaHUE M Pa3BUTHE MOJIOBBIX
KJIETOK — raMer (CrnepMaTo30M]I, SMIIEKIETKa) — CIepMAaToreHe3 U OBOTCHE3.
OcoOEHHOCTH CTpOCHHUsI SULEKIETOK M crepmaTo30ousioB. OIUIOA0TBOpPEHHE.
[lapTeHorenes.

NuauBuayansHoe pa3BuTtHe (OHTOTE€HE3). OMOPHOHAIBLHOE  Pa3BUTHE
(amOpuoreHe3). Dtanbl SMOPUOHAIIBHOTO Pa3BUTHS Y MO3BOHOYHBIX >KMBOTHBIX:
npobiieHue, TacTpyisinus, opraHoreHes. I[loctamOpuonanbHOE pa3BuTHE. THIIBI
MOCTOMOPHUOHATILHOTO Pa3BUTHUA: TPSAMOE, HempsMoe (JTMYMHOYHOE). BrusiHue



CpeIbl Ha Pa3BUTHE OPraHU3MOB, (DAKTOPHI, CITOCOOHBIC BBHI3BIBATH BPOXKIAECHHBIC
YPOJICTBA.

Poct u pazBurne pacteHuid. OHTOr€HE3 LBETKOBOIO PACTEHHS: CTPOCHUE
CEMEHHU, CTAINU PA3BUTHSL.

JlemoHcTpanum:

Tabmuupr u cxembl: «POpMbl pPa3MHOXKEHHUSI OPraHuU3MOBY», «/[BoiiHOE
OIUIOJIOTBOPEHUE y 1IBETKOBBIX pacTeHul», «BereratTuBHOE pa3sMHOXKECHUE
pactenuit», «Jlenenue kietku Oakrepuity, «CTpOeHHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpomocombl», «Knerounsri nukim», «Penmukanus JHK», «Mwuto3y,
«Menosy, «IIpsmoe u HenpsiMoe pa3BUTHEY, «['aMeToreHe3 y MIICKONUTAIINUX U
4yenoBeKa», «OCHOBHBIE CTaIUN OHTOTCHE3A.

O6opynoBaHue: MHKPOCKOTI, MHUKPOIIpEapaThl «CriepmMaTo30uabl
MJICKONIUTAIOLIETO», «SIHIEKIeTKa MIEKonmUTarmero», «KapruoknHes B KiIeTKax
KOpEIIKa JyKa», MarHuTHas MOJEib-alIuIuKanusa «JleneHue KIEeTKUu», MOJEIb
JTHK, monens MetadazHOil XpOMOCOMBI.

JlabopaTopHble 1 MPaKTH4YeCKUe PadOThI:

JlabopatopHas padora Ne 3. «HaOmiomenue muTo3a B KJIETKAaX KOHUYMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKPOIIpENnapaTaxy.

JlabopatopHast pabota Ne 4. «/3yueHue cCTpoeHHsI TOJOBBIX KIETOK Ha
TFOTOBBIX MUKpOMNpEnapaTaxy.

Tema 6. HacjieiCTBEHHOCTb U H3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTnku. Mictopust pa3BuTusi reHETUKU. Ponb nuTosnoruu
U HSMOPHOJIOTMM B CTAHOBJIEHUM T€HETUKU. BKIajg poCcCHMCKUX U 3apyOeKHBIX
yu4€HBIX B Pa3BUTHE TEHETUKU. MeTOoAbl TEHETUKU (TUOPHIO0IOTHYECKUH,
[IUTOICHETUYECKUIM, MOJCKYISIPHO-TeHeTUUEeCKU). (OCHOBHBIE TE€HETHUUYECKHE
MOHATHUA. ['eHETYEeCKass CUMBOJIMKA, UCHOJIB3YEMAsI B CXEMaX CKPEIIMBAHUMN.

3aKOHOMEpPHOCTH HACJIEIOBAHMS MPU3HAKOB, ycTaHOBJIEHHbIE . Menaenem.
MoHorubpuHoe cKpenmBaHue. 3akoH eIuHooOpa3us THOpPUIOB IEPBOTO
nokoseHus. [IpaBuiio qToMuHUpPOBaHUS. 3aKOH paCIICIUICHUS TPU3HAKOB. [ Unoresa
YUCTOTHI raMeT. [IonHOoe 1 HEmoIHOEe TOMUHUPOBAHHUE.

JlurnbpuaHoe  CKpemrBaHWE. 3aKOH  HE3aBUCHMOTO  HACJIEIOBaHUS
npu3HakoB.  lluToreHernueckue - OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanu3upyroniee ckpemuBanye. Vcrnonb30BaHne aHATM3UPYIONIEr0 CKPEIIUBAHUS
JUISL OTIpEICTICHUS TE€HOTHUIIa OCOOMU.

CuerieHHOE HacenoBanue mpu3HakoB. Pabora T. Moprana no crernjieHHOMY
HAaCJICIOBaHUIO TeHOB. HapyllieHue clienyieHus reHOB B Pe3yJIbTaTe KPOCCUHTOBEPA.

XpoMOCOMHas TEOpUs HACIEACTBEHHOCTH. | €HETUYECKHUE KapThl.



['enetuka mosia. XpoMOCOMHOE OIpPEIEICHUE MoJia. AYTOCOMBI U TOJIOBBIE
XpoMOCOMBI. ['omMorameTrHsle W reTeporameTHbie opraHu3Mbl. HacnenoBanue
IIPU3HAKOB, CLEIUICHHBIX C ITOJIOM.

N3meHunBOCTh. BUAB N3MEHYMBOCTHU: HEHACIEACTBEHHAS U HACIICICTBEHHAS.
Pomp  cpenpl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MoAU(DUKATMOHHON U3MEHUYMBOCTH. BapualimoHHbIN psig 1 BapuallioOHHAas KpUBasl.
Hopma peakunu npusnaka. KonmyecTBEeHHbIE M KAYECTBEHHbBIE MPU3HAKU U UX
HOpMa peakiuu. CBolcTBa MOIU(PUKAITMOHHON N3MEHIMBOCTH.

HacneacTtBeHHasi, WM TEHOTUIHMYECKas, HW3MEHUYMBOCTh. KoMOWHaTHBHas
U3MEHUYMBOCTh. Meio3 U TONOBOM Tpolecc — OCHOBAa KOMOWHATUBHOU
U3MEHUYMBOCTU. MyTalroHHas u3MeH4uBoCcTh. Kitaccudukanus myranuii: reHHbIe,
XpPOMOCOMHBIE, TeHOMHBbIE. HacToTa ¥ NMpu4rHbI MyTanuid. MyTtarensuble (hakTOpblI.
3aKOH rOMOJIOTUYECKHX PSIIOB B HacleACTBEHHON n3MeHurnBocty H. 1. BaBuiosa.

BHesinepHas HacneACTBEHHOCTh U U3BMEHYUBOCTD.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbl TEHETUKH
YeJIOBEKa: TeHEAIOTnYeCKUi, OJIM3HEIIOBbIN, IUTOTC€HETUYECKHUI, OMOXUMUY €CKUH,
MOJIEKYJIIPHO-T€HETUYECKU . CoBpemeHHOE OIpeAcICHUE TE€HOTHIIA:
MOJJHOT€HOMHOE CEKBEHUPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[M[P-ananu3a. HacnencTBenHnble 3a00JieBaHUsSI 4YeJIOBEKa: TeHHBIE OO0JIe3HH,
00JIe3HN C HACJIEACTBEHHOW MPEApPacloiOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue ¥ TreHeparuBHble MyTanuu. CTBOJOBbIE KJIETKH. [IpUHIUIIBI
3I0pOBOT0 00pa3a >KU3HU, TUATHOCTUKH, MPOPUIAKTUKA U JICUCHUSI TeHETUUYECKUX
Oose3Hel. MenuKo-reHeTHYeCKoe KOHCYJIbTUPOBaHME. 3HAYEHUE MEIUIIMHCKOU
TCHETHKHU B MPEAOTBPAIICHUH U JICUEHUN TeHETUIECKUX 3a00JICBaHHUI YETIOBEKA.

JdeMoHCcTpanuu:

[Toptpersl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Uersepuxosn, H. B.
Tumodeer-Pecorckuii, H. Y. BaBuos.

TaOnuiet 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €TI0 [IUTOr€HETHYECKas
OCHOBAa, «3aKOH paclIeNICHUs U €ro IUTOT€HETUYECKasi OCHOBAY, «3aKOH YUCTOTHI
rameT, «/Iurubpunnoe ckpenmBanuey, « Llutonornueckre 0CHOBBI TUTHOPUTHOTO
CKpelMBaHusD», «Meno3», «B3anmMoaeinCcTBUE auIeNbHBIX T€HOBY, «[ eHeTnueckue
KapThl PACTEHU, KUBOTHBIX U 4YEJIOBEKa», «l'€HeTHKa 1mona», «3aKOHOMEPHOCTH
HACJIE0BaHUs, CLUEIUIEHHOTO C MOoJIoM», «KapHOoThIbl 4eloBeKa M KUBOTHBIXY,
«Bunpl m3menunBocTn», «MoaudukanuonHas HU3MEHUHUBOCTHY, «HacnemoBanue
pesyc-daktopay, «I'eHeTrka rpymni KpoBuy», «MyTarmoHHass ”3MEHUYUBOCTHY.

OGopynoBanue: MoJeau-anmiIukanuu «MOHOTHOPUIHOE CKpEIIUBAHUEY,
«Hemonnoe nmomunupoBanue», «Jurnbpumnoe ckpemmBaHuey, «llepekpéct
XPOMOCOM», MUKPOCKOT U MUKpompenapar «/[po3oduia» (Hopma, myraniuu hopMbl
KPBUIHEB U OKpPACKH Tena), repoapuii «I opox moCceBHON.



JlabopaTopHble U MpaKTH4YeCKue padoThI:

Jlaboparopnas pabora No 5. «M3yueHue pe3yabTaTOB MOHOTHOPUAHOTO M
OUTUOPUIHOTO CKPEIIMBAHUS Y IpO30(UIIbI HA TOTOBBIX MUKPOIIPENapaTax».

Jlaboparopnas pabora Ne 6. «3ydeHue MoauukaliuOHHON W3MEHUUBOCTH,
IIOCTPOEHUE BAPUALIMOHHOT'O PSAJIa U BApUALIMOHHON KPUBOW.

Jlaboparopnast pabora Ne 7. «AHanu3 myTtanuil y 1po30(Quiibl Ha TOTOBBIX
MUKpOIpEernapaTax».

[Tpaktuueckas pabora Ne 2. «CocraBieHue W aHadU3 POJOCIOBHBIX
YEJI0BEKAY.

Tema 7. Cesiekunsi oprann3dMoB. OCHOBbI OMOTEXHOJIOT UM,

Ceneknusi Kak HayKa M IpoLEcC. 3apOKACHUE CEJEKIUU U JTOMECTUKAIU.
VYyuenue H. U. BaBuiioBa o 1ieHTpax NPOUCXOXKICHUSI © MHOTO00pa3us KyJIbTYPHBIX
pactenuil. LIeHTpbl IpONCXOXKAEHUS JOMAIIHUX )KUBOTHBIX. COpT, MOpOa, IITAMM.

CoBpeMeHHBIE METO/IbI CeIeKIIMU. MaccoBbId U MHIUBUYATbHBIN OTOOPHI B
CEJIEKIIMM pPACTeHHd M KUBOTHBIX. ONEHKa 3KcTepbepa. BIn3koponcTBEeHHOE
ckpemuBaHue — HUHOpuAMHT. Ywucras nuHug. CKpelMBaHUE YUCTHIX JIMHUH.
I'ereposuc, wnu rudpuanas cuia. HeponcTBeHHOE CKpelMBaHHE — ayTOPUIUHT.
Otpanénnasa rubpunusanus 1 e€ ycrexu. FICKyCCTBEHHBIN MyTareHes3 1 MoJlydyeHue
HOJIMILIION0B. JIOCTHKEHUS CENEKIIUN PACTEHHM, )KUBOTHBIX U1 MUKPOOPTaHU3MOB.

buorexHonoruss Kak OTpaciib NMPOU3BOJACTBA. ['€HHas MHXKEHEpUs. OTambl
co3manusi pekomOunantHo JIHK wu Tpancrennsix opranu3moB. Kierounas
uHxeHepust. Kietounble KyiabTypbl. MUKPOKIOHAJIBHOE Pa3MHOKEHUE PACTEHHIA.
KionupoBanue BBICOKONPOAYKTUBHBIX CEJIbCKOXO3IMCTBEHHBIX OPraHU3MOB.

Oxomoruyecknue W dTudeckue  mpobrmembl. MO —  reHeTruyecku
MOAU(DUIIMPOBAHHBIC OPTaHU3MBI.
JemoncTpanuu:

IToptpersr: H. M. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHnoB.

Tabmumer w1 cxembl: kKapTa «lleHTpBI TPOMCXOXKIEHUS W MHOT000pasus
KYJbTYPHBIX pacTeHui», «Ilopoasl JOMaIHUX KMBOTHBIX», «CopTa KYyJbTYpPHBIX
pactenuity, «Otnanéanas rudpuauzanus», «Padboter akagemuka M. ®@. BanoBay,
«Ilomummonaus», «OOBEKTHI OHOTEeXHONOTHN», «KileTouHble KyJabTypbl |
KJIOHUpOBaHUe», «KOHCTpynpoBaHUE U MEPEHOC TEHOB, XPOMOCO M.

O6opynoBaHue: MYJISKU TUIOAOB M KOPHEIIOI0B IUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHui, repoapuii «CeabCKOX03sMCTBEHHBIC PACTCHHS Y.

JlabopaTropHble U MPpaKTH4YeCKUe PadOThI:

Okckypcusi «OCHOBHBIE METOAbI M JOCTHIXKEHHUS CEJCKIIMU PacTeHUMl u
KHUBOTHBIX (Ha CEJIEKIIOHHYIO CTaHIIHIO, IJIEMEHHYIO bepmy,



COPTOUCHBITATENbHBIN  y4acTOK, B TEIUIMYHOE XO3SHCTBO, J1a00OpaTOpHIO
arpOyYHUBEPCUTETA WM HAYYHOTO LICHTPA)».

11 KVIACC

Tema 1. JBosoHOHHAsE OHOJIOTHSI.

[IpenrnoceIki BO3HUMKHOBEHHMSI 3BOJIOLMOHHOW TEOPHUH. OBOJIOLHOHHAS
Teopust U €€ MecTo B Ouojoruu. BimsHue 3BOIIOIMOHHON TEOpUU Ha pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBuzerenscTBa 3BONMOLMMU. [laneoHTONOrMYecKue: MOCIEA0BATEIBHOCTD
NOSIBJICHUS] BUJOB B TMAJCOHTOJOTMYECKON JIETONUCH, NEpPeXOoAHble (POpPMBI.
buoreorpaduueckue: cxoncTBo u pazmuure GayH u Giaop MaTEPUKOB U OCTPOBOB.

OMOpHOSIOTUYECKHE: CXOJICTBA W Pa3jinuvsg SMOPHUOHOB pa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEIbLHO-aHATOMHYECKHE: TOMOJIOTMYHbBIC, AHAJIOTHMYHbIE,
pyOUMEHTAapHBIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMUYECKUE: CXOJCTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH W OCHOBHBIX METa0OJMYECKUX MyTel y Bcex
OpPraHU3MOB.

OpomonmonHass teopusa Y. [lapBuHa. IIpennocpulkKM  BO3HUKHOBEHUS
JapBUHU3MA. JIBWKyIME CHJIBI SBOJIOLMM BUAOB 1O JlapBuHY (M30BITOUHOE
pa3MHOXKEHUE TPU OTPAaHUYEHHOCTU PECYpCOB, HEONpeaeNEHHAas N3MEHUYUBOCTD,
O0opn0a 3a CcyIiecTBOBaHNE, €CTECTBEHHBIN O0TOOD).

Cunrernueckas teopus 3Boounu (CTI) u €€ OCHOBHBIE MOJTOXKEHHUS.

MukposBomtonus. [Tonynamnust kKak eTUHHUIA BUIa U SBOJTIOLIUH.

JBmxyimue cuibl ((hakTopbl) SBOMIOIMK BHUJIOB B MPUPOJE. MyTallMOHHBIHN
npouecc U KOMOWHATHMBHAS W3MEHYMBOCTh. llOMmynsiiiMOHHBIE BOJHBI U ApPEud
reHoB. M3o0snust 1 MUrpanus.

EcrectBeHHbIi 0TOOp — Hampapistomuil ¢akTop dBooNUUA. DOpMEI
€CTECTBEHHOTO 0TOOpA.

[IprcnocoOJIEHHOCT OPraHu3MOB Kak pe3ysbTar »Boyronuu. [lpumepsl
IpUCTIOCOOJIEHUN Y OpraHu3MoB. ApoMOp(O3bl U UIUO0ATANTALINH.

Bun wu  Bumoo6pazoBanue. Kpurepum Buma. OcHoBHBIE  (OPMBI
BUJI000pa30BaHUsL: reorpapuieckoe, IK0JIOTHYECKOoe.

MakposBomtonusi. PopMbl  IBOMIOLMM:  (PUIIETUYECKAs, TUBEPreHTHasd,
KOHBEpPIreHTHas, napauienbHas. HeoOpaTUMOCTh 3BOJIIOLINH.

[IponcxoxaeHne OT Hecneuuaan3upoBaHHBIX NpeakoB. [Iporpeccupyromas
cnenuanu3anus. AJanTuBHas pajvarus.

JlemoHcTpanum:

[Toprpersr: K. JIunnen, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkenb, . Mromep, A. H. CeBepiios.



Tabmuier 1 cxembl: «Pa3BuTHEe OpraHUYEcKOro Myupa Ha 3emiiey, «3apoIbIIIm
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppObI 32
cylecTBoBaHue», «EctecTBeHHBIN 0TOOP», «MHOrooOpasue COpTOB pacTeHHII»,
«MHoroobpasue  mopoa  KMBOTHBIXY, «llonmymsamnn»y,  «MyrannoHHas
U3MEHUYMBOCTHY», «ApomMopdosbl», «Hamoamanrtamun», «OOmas aereHepanus»,
«/IBmxymue cunsl dBomouun», «Kapra-cxema wapmpyra nyremectBus Y.
JapBuHa», «bopnba 3a cymiecTtBoBaHue», «lIprucnocoOIEHHOCTh OPraHU3MOBY,
«["eorpauyeckoe BU1000pa30BaHuEe», « IKOJOTHUECKOE BUI000pa30BaHUEY.

O6opynoBaHue: KOJJIEKLIHS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMH OKPACKH,
HAOOp TJIOJIOB M CeMsH, KoyuieKiusi «[Ipumepsl 3alMTHBIX MPUCIIOCOOJICHUN Y
AKUBOTHBIX», MoJiesb «OCHOBHbIE HANPABJICHUS SBOJIOLUNY», 00bEMHAs MOJENb
«CTpoeHue TOJIOBHOIO MO3ra MO3BOHOYHBIX.

buoreorpadguueckass kapra wMwupa, KoJuiekius «DopMbl COXpaHHOCTH
UCKOIMAEMBIX JKUBOTHBIX W pacTeHWi», Monenp ammumkanua «llepexpéct
XpOMOCOMY», BIaKHbIE Mpenaparsl «Pa3BUTHE HACEKOMOT0», «Pa3BUTHE JSATYILIKNY,
MuKkponpemnapat «Jlpo3odunay (Hopma, MyTaliuu GOpMbI KPbLITLEB U OKPACKH TEJIa).

JlaGopaTopHble M MpakTU4ecKne padoThbI:

Jlaboparopnast padora Ne 1. «CpaBHeHue BUIOB 1O MOPGOIOTUUECKOMY
KPUTEPHUION.

Jlaboparopnas padota Ne 2. «Onucanue nmpucrnoco0JICHHOCTH OpraHu3Ma 1 eé
OTHOCHUTEIIbHOTO XapaKTEPay.

Tema 2. Bo3HUKHOBEeHME U pa3BUTHE )KU3HM HA 3eMuie.

JloHaydHble NpeACTaBICHUS O 3apOXKICHUM >KU3HU. HayuHble TUIOTE3BI
BO3HUKHOBEHHUSI >KM3HM Ha 3emiie: a0uoreHe3 W TMaHCIepMus. XUMHUYECKas
ABOMIOIMSI. AOHOTEHHBIM CHUHTE3 OpPraHWYECKUX BEIIECTB M3 HEOPraHWYECKHX.
DKCIEpUMEHTAIIbHOE MTOATBEPKICHUE XUMUYECKOHN 3BooIMU. HauanbHbie 3Tanbl
ouonornueckoit »Bostonuu. ['mnoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX
CTPYKTYp U BO3HHMKHOBEHHME NPOTOKJIETKH. lIepBpie KIETKM M HMX 3BOJIOLMSL.
®opMUPOBAHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PazButre xu3Hu Ha 3emie mo spam U nepuopaMm. Karapxeil. Apxelickas u
nporepo3oiickas dpbl. [laneosoiickas spa u €€ NepUOIbl: KEMOPUICKHUIA,
OPIIOBUKCKHM, CUITYPUNCKUU, IEBOHCKUN, KAMEHHOYT OJIbHBIN, IIEPMCKHUM.

Me30301cKast 3pa U €€ NMepUoIbl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaliHo3oiickass 2pa ®u €€ mnepuoabl: MAJIEOrCHOBBIM, HEOTCHOBBIMH,
AHTPONOT€HOBBIN.

XapakTepUCTUKA KJIMMAaTa M TeOoJIOTMYECKHX mpoueccoB. OCHOBHBIE JTalbl
ABOJIIOIIUU PACTUTEILHOTO M KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHUH u
XUBOTHBIX. [losiBlIEHUE, paciBET U BBIMUPAHUE TPYII KUBBIX OPTaHU3MOB.



Cucrema OpPraHMYECKOro MHUpa KaK OTpakeHHe HBoMOUMUA. OCHOBHBIE
CUCTEMATUYECKUE TPYIIbI OPraHU3MOB.

DBorOLUs YeI0BeKa. AHTPONOJIOrUs Kak HayKa. Pa3BUTHE peaCcTaBIeHUH O
MIPOUCXOXKJECHUN YesloBeKa. Meroabsl u3ydeHus aHTponoreHesa. (CxonactBa M
pa3anyMs 4eJI0BEKA U KUBOTHBIX. CHCTEMATHUECKOE MOJIOKEHUE YEIIOBEKA.

JBrxyiue cuibl (hakTopsl) aHTponorenesa. HacnencrseHHas ©3MEHYUMBOCTb
U €CTECTBEHHBIM 0TOOp. OOuIECTBEHHBIM 00pa3 MU3HHU, M3TOTOBICHUE OPYAMM
TpyZa, MBILLIJIEHUE, PEYb.

OCHOBHBIE CTaJUU U BETBU 3BOJIIOIIMU YEIOBEKA: aBCTPAJIONUTEKHU, YeraoBek
ymenbid, YenoBek mnpamoxondmui, YenoBek HeaHAepTanbCKuii, YemoBek
pasyMHbIil. Haxogkyn uckomaeMmblX OCTAaTKOB, BPEMs CYILECTBOBaHMs, 00JacTb
pacripocTpaHeHusi, 00bEM I'OJIOBHOTO MO3ra, 00pa3 )KU3HU, OPYAUSL.

Yenoseueckue packl. OcHOBHBbIE  OONBIIME  pachl:  €BPOIMEOHIHAS
(eBpasuiickas),  HErpo-aBCTpaJoWJHAasi  (PKBaTOpHaJbHAs),  MOHIOJOUIHAs
(a3smarcko-amepukaHckas).  UepTsl  MPHUCIOCOOJEHHOCTH  MpEACTaBUTENEH
YEJIOBEYECKUX PAC K YCJIOBHUSAM CYHIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKUX pac.
Kputrka pacusma.

JlemoHcTpanum:

[Toptpersr: ®@. Peau, JI. Ilactep, A. Y. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmunel U cxeMmbl: «BosHukHoBenne CoJIHEUHOM cucTeMbI», «Pa3BuTHE
opranuueckoro mupa», «PacturenbHas kietka», «KuBOTHasg  KIieTKay,
«IIpokapuoruueckas kierka», «CoBpeMEHHass CHCTEMa OPraHUYECKOTO MHPay,
«CpaBHEHHE AaHATOMHUYECKHX 4YEpT CTPOEHUS 4YeJIOBEKa M YeJIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MAJICOHTOJOIMUYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4eNIOBEKa», «/lpeBHeunmme moan», «/lpeBHue momun», «llepsbie
COBPEMEHHBIE JIIOAN», «HenoBeuecKkue pach.

O6opynoBanue:  Mmymspku — «lIpoucxoxnenue — yemoBeka»  (OHOCTBI
ABCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHAEepTajablld, KPOMaHbOHLA), CIENKHA WIH
N300pak€HUsI KaMEHHBIX OpYyIud IMEPBOOBITHOTO YeEJIOBEKAa (KaMHU-YOIIIEPHI,
pyoOuna, ckpebma), TEOXpOHOJOTHUYECKas Taliuia, Koulekius «DopMbl
COXPAaHHOCTH MCKOIIA€MBbIX )KMBOTHBIX U PACTEHUIN».

JlaGopaTopHble M IpakTU4ecKne padoThbI:

[IpakTnueckas padora Ne 1. «M3yueHne MCKOMAaEeMbIX OCTaTKOB PACTEHHU U
KUBOTHBIX B KOJUICKLIUSAX).

OKcKypeust «IBOJIOIUS OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HaYYHBIM WJIH KpaeBEIUECKHUIT My3€el).

Tema 3. Opranu3msl U OKPYyKAKIIAs cpeaa.



DKoJiorus Kak Hayka. 3aJaqyd ¥ pasJenbl 3KOJOruu. MeTobl SKOJIOTHYECKUX
MCCIEeI0BaHUN. DKOJIOTMYECKOE MUPOBO33PEHNE COBPEMEHHOIO YEJIOBEKA.

Cpenbl oOuTaHUsI OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/YIIIHAS, IMOYBEHHAS,
BHYTPUOPraHU3MEHHas.

Oxonornyeckue ¢akropel. Kraccudukanus SKOJOTHYECKUX (PAKTOPOB:
abnornyeckre, OWOTHYECKME U aHTPOIOTreHHblE. JIEHCTBUE HKOJIOTMYECKUX
(haKkTOpOB HAa OPraHU3MBI.

AOGuoTtnueckue (HakTophl: CBET, TEMIEpaTypa, BIaKHOCTh. dDoTomepuoansm.
[Ipucniocobnenust  OpraHM3MoOB K  JICWCTBHIO  a0MOTUYECKHX  (PaKTOpOB.
buonornueckne puTmsl.

buotnueckue dakTopbl. Busibl OMOTHUECKUX B3aUMOJICUCTBUI: KOHKYPEHIIHS,
XHUIIIHUYECTBO, cuMOM03 U ero Gopmbl. [lapasutusm, koomeparusi, MyTyallu3M,
KOMMEHCaIM3M (KBapTHPAHCTBO, HAXJIEOHWYECTBO). AMEHCAIN3M, HEUTPAU3M.
3HaueHHe OMOTUYECKUX B3aMMOJCHCTBUN HJisi CYIIECTBOBAaHUS OPraHU3MOB B
MPUPOAHBIX COOOIIECTBAX.

DOKOJIOTUYECKUE XapaKTEPUCTUKU Tomyassiuu. OCHOBHBIE MOKa3aTelu
NOMYJISALIMU: YHUCIEHHOCTh, IUIOTHOCTb, POXKAAEMOCTb, CMEPTHOCTb, HIPHUPOCT,
Murpanus. JluHamuka 4uCcIICHHOCTU MOMYJISIUU U €€ peryJIsiusl.

JlemoHcTpanum:

[Toptpetsi: A. I'ymbonbar, K. @. Pynse, O. ['ekkerns.

Tabmumer u cxembl: kapta «lIpuponnbie 30HBI 3emin», «Cpenbl oOuTaHUA
opranu3smoBy, «®@otonepuoansm», «llonmymsuun», «3aKOHOMEPHOCTH POCTa
YUCJICHHOCTH NOMYJISIUU UHDY30puH-TY(henbku», «Iluiensie nenm».

JlaGopaTopHble M IpaKkTU4ecKne padoThbI:

Jlaboparopnas pabora Ne 3. «Mopdonornueckue 0COOEHHOCTH PaCTCHUI U3
pa3HbIX MECT OOUTAHHS.

JlaboparopHas padota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[Ipaktnueckasa padora Ne 2. «Ilogcu€r miIoTHOCTH NMOMYISIIUI Pa3HbIX BUIOB
pacTeHU».

Tema 4. CooOuiecTBa M 3K0JIOTHYECKHE CHCTEMBbI.

CooOrmiecTBO OopraHu3mMoB — OuoreHo3. CTpyKTypbl OWOIIEHO3a: BHI0Basd,
IpPOCTpaHCTBEHHAs, Tpoduueckas (muimeBas). Buabl-nomuHantel. CBsizu B
OHoIeHO3E.

Okonoruyeckue cucrembl (dkocuctembl). [loHsitTue 00 »sKocucTeMe W
ouoreoneHoze. DOYHKIMOHAIbHBIE KOMIIOHEHTHI JKOCHUCTEMBI: MPOIYIICHTHI,
KOHCYMEHTBI, peaylueHThl. KpyroBopoT BEIIECTB M NOTOK SHEPTHHU B DKOCUCTEME.
Tpoduueckue (umieBbie) ypoBHU dKOCUCTEMBI. [TumieBsie 1ienu u cetru. OCHOBHBIE
MOKa3aTellM 3KOCHCTEMbl: OHOMacca, MPOAYKIHS. OKOJIOTMYECKHUE MUPaMMJIbL:



MPOAYKLMHU, YHUCIEHHOCTH, Onomacchl. (CBOWCTBA 3KOCHUCTEM: YCTOMYUBOCTb,
camoperyJssinus, pazputue. CyKieccus.

[IpupoaHbIe 3KOCUCTEMBI. DKOCHCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOIO
WJIM IIHPOKOJIMCTBEHHOIO JIeca.

AHTpOTIOTEHHBIE ~ YKOCHCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonornueckoe u X031HCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.

buopazHooOpa3zue kak (akTop yCTOMYHMBOCTH »HKocucTteM. CoxpaHeHue
OMOJIOTHYECKOTO pazHooOpasus Ha 3emMIie.

Yuenne B. U. Bepuanckoro o 6mocdepe. I'panuiibl, coctaB U CTPYKTypa
ouoceprr. XKuoe BemectBo u ero (ynkmuu. OcoOeHHOCTH OMoOchepsl Kak
rJ00aNbHON 3KOocHUCTEeMbl. JlMHaMHuYeckoe paBHOBecHE U OOpaTHas CBSA3b B
ouocdepe.

KpyroBopoTsl BemiecTB 1 OMOTCOXMMHUYECKHE IUKIIBI AJIEMEHTOB (yriaepoa,
a3oTa). 30HANTLHOCTH Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onochepe 3eMiu. AHTPOIIOTeHHBIE U3MEHEHHs B Orocdepe.
['nobGanbHbIE 2KOJIOrHYECKUE MPOOIEMBI.

CocymiecTBoBaHrE NpUPObI U yenoBedecTBa. CoxpaHeHue 6uopazHoo0 pasus
KaK OCHOBa YyCTOMYMBOCTH Ouochepbl. OCHOBa palMOHAIBLHOIO YIPABICHHS
IPUPOIHBIMU PECYpcCaMu M MX UCIOJIb30BaHUE. J[ocTikeHus: OMONIOTMU U OXpaHa
TIPUPOJIBI.

JlemoHcTpanum:

[Toprpersr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaacknii.

Tabmuuer u cxembl: «llumessie nenu», «bUOLEHO3: cOCTaB U CTPYKTYypay,
«IIpuponubie coobmectBay, «llemn nuTanusy, «IKoJOTHYECKAS MHUPAMHIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MIHPOKOIMCTBEHHOIO JIecay, « IKOCUCTEMA
XBOHOro  seca», «buoueno3d Bomoémayn, «ArpoueHosd», «lIpumepHbie
AHTPONOTEHHBIE BO3/IEUCTBUS HA IPUPOY», « BarkHei11e ICTOUHUKY 3arpsi3HEHUS]
BO3/lyXa M TPYHTOBBIX BOA», «IlouBa — BakHeiias cocraBisiomas ouocheps,
«®aktopel  gerpamauuu  mouB», «llapHukoBbIi  3PderT»,  «DaKTOpHI
paguoaKTUBHOTO 3arpsisHeHUs Ouochepb», «OOmas crpykrypa Ouocheps»,
«Pacmipoctpanenue ku3Hu B Oumochepe», «O30HOBBIM d3KpaH Ouocdeps,
«Kpyrosoport yriepona B 6uocdepe», «KpyroBopot azora B Ipupoie».

O6opynoBanue: Mojenb-annkanus «TunudHbsle OHOLEHO3bI», Tepbapuit
«PacturensHble COOOIIECTBAY, KOJUIEKIIMU «buoneHnos», «Bpeaurenn BaxxHEHIINX
CEJIbCKOXO3UCTBEHHBIX KYJIbTYp», TepOapHH U KOJUICKIIUU PACTCHHUHN U KUBOTHBIX,
MPUHAJICKAIINE K Pa3HBIM 3KOJIOTHYECKUM TpyIaM oJaHoro Buja, KpacHas kHura
Poccuiickoit  ®epnepaniuu, H300paKEHUS] OXPAHIEMBIX BUJIOB pACTECHUN U
KUBOTHBIX.



[UDTAHUPYEMBIE PE3VIJIbTATbI OCBOEHUA TIIPOITPAMMBLI 11O
bNOJIOTMKM HA  BA30OBOM  VYPOBHE CPEAHEI'O  OBIIEI'O
OBPA30OBAHNIA

Cormacio ®I'OC COO, ycraHaBmuBarOTCid TpeOOBaHUS K pe3yJibTaTaM
OCBOCHHUS  OOYyYalolIUMHUCSA TporpaMM  CpelHero olmiero oOpa3oBaHUs:
JMYHOCTHBIM, METAPEIMETHBIM U MPEIMETHBIM.

JIMUYHOCTHBIE PE3YJIBTATbBI

B cTpykType JMYHOCTHBIX PE3YyJbTAaTOB OCBOCHUS mMpeaMera «buomorus»
BBIJICJICHBI CJIEIYIONINE COCTABIISIONINE: OCO3HAHUE OOYYAIOMUMHUCS POCCHICKOM
IPAKIaHCKON MIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOOIPENENICHUI0, HaJlWdhe MOTHUBAlUM K  OOY4YeHHIO  OHMOJIOTHH,
LIEJICHANIPABIICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIACHUW JIMYHOCTH HAa OCHOBE
KITIOYEBBIX IIEHHOCTEH W HCTOPUYECKUX TPAJAUIMK pa3BUTHS OMOJIIOTHUYECKOTO
3HaHUs, TOTOBHOCTh U CIIOCOOHOCTH OOYYarolIMXCS PYKOBOJCTBOBATHCS B CBOEH
NEATEIbHOCTA 1IEHHOCTHO-CMBICIIOBBIMU ~ YCTAHOBKAMH, NPHUCYIIUMH CHCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIUYMUE SKOJOTMYECKOTO IPaBOCO3HAHUS,
CITIOCOOHOCTH CTABUTH LI U CTPOUTH KU3HEHHBIC TUTAHBI.

JInyHOCTHBIE pe3yNIbTaThl OCBOEHUS MHpeameTa «buolorus» HOCTUTaroTCs B
€IUHCTBE Y4YEOHOM W BOCHUTATEIILHOW JEATELHOCTM B COOTBETCTBUHU C
TPaAUIIMOHHBIMUA POCCUUCKUMH COLUOKYJIbTYPHBIMH, UCTOPUYECKUMU U JYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHU, TMPUHSATHIMU B OOIIECTBE MpaBUJIAMU U HOPMaMU
MOBEJICHNUS M CIOCOOCTBYIOT TIpollecCaM CaMOIO3HAHUS, CAMOBOCIIUTAHUS H
CaMOpPa3BUTHS, PA3BUTUS BHYTPEHHEW TO3WMLUMM JIMYHOCTHU, MaTPUOTU3MA,
YBaXEHUS K 3aKOHY M IPABOIOPSAKY, YEIOBEKY TPyAa U CTAPILIEMY ITOKOJIEHHUIO,
B3aMMHOTO YBaXCHUS, OCpPE)KHOTO OTHOIIEHUS K KYJIbTypHOMY HACJCIAWIO H
TpaAuLMsAM MHOTOHAlMOHaIbHOTO Hapona Poccuiickoit denepauuu, npupone u
OKpY’Karoulen cpeae.

JImaHOCTHBIE pE3yJabTaThl OCBOCHUS y4deOHoro mpenmera «buomorus»
JIOJKHBI OTPa’kaTh TOTOBHOCTh M CLIOCOOHOCTh 00YYaIOIIUXCSl PYKOBOJICTBOBATHCS
chopMUpPOBAaHHON BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOIIUX
TPaJAUIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBA, PACIIUPEHUE >KUIHEHHOTO
OMBITA U OMbBITA JIEATEIILHOCTU B MPOIIECCE pealin3allid OCHOBHBIX HaIpaBJICHUM
BOCIIUTATEIIbHOW JIEATEIIbHOCTH, B TOM YHCIIE€ B YACTH:

1) rpaxIaHCKOro BOCIMTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKOMN MO3UIIUN 00YJAIONIETOCsa KaK aKTUBHOTO U

OTBETCTBEHHOT'O YWJIEHA POCCUUCKOI0 00IIECTBA;



OCO3HAHWE CBOMX KOHCTUTYLIMOHHBIX MPaB U 00SI3aHHOCTEH, YBAXKECHHE 3aKOHA
Y MIPaBOMOPSIKA;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIHHOCTH IIPU CO3AAHUH YI€OHBIX
MPOCKTOB, PEIICHUU Yy4yeOHbIX U TIO3HABATEJbHBIX 3aJlad, BBIIOJHECHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONpPENEATh COOCTBEHHYIO TMO3UIMIO IO OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM JKU3HU U OOBSICHSTH €€;

YMEHHE YUYUTHIBATH B CBOMX JEHCTBUSX HEOOXOAMMOCTh KOHCTPYKTUBHOTO
B3aMMOJICHCTBUS JIIOJICH C pa3HBIMHU YOKICHUSMHU, KYJbTYPHBIMH IIEHHOCTSMH U
COLIMAJIbHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYIHMYECTBY B IIPOLECCE COBMECTHOTO BBITOJIHEHUS
y4eOHBIX, [103HABATENbHBIX U HCCIEAOBATEIbCKUX 3a/ay, YBAXUTEIHHOTO
OTHOIICHUS K MHEHUIO ONIMOHEHTOB TMPH OOCYXIEHWU CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIEPIKAHMS;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJIOHTEPCKON JI€SITEIIbHOCTH;

2) IaTpMOTHYECKOr0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTH POCCUICKOM IPaskIaHCKOM UJIEHTUYHOCTH, ATPUOTU3MA,
YBaXXEHUSI K CBOEMY HapOy, YyBCTBA OTBETCTBEHHOCTH Tiepe Poaunol, ropaoctu
3a CBOM Kpau, CBOWO PoOIuHY, CBOU S3BIK U KYJBTYpPY, IIPOLLIOE U HACTOSAILIEE
MHOTOHAIIMOHAIBLHOT0 Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHUE K MPUPOJHOMY HACJEINIO U MaMSTHUKAM TPUPOIBI,
JTOCTHXEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/E;

CIIOCOOHOCTh OILIEHMBATh BKJIAJl POCCUMCKUX YYEHBIX B CTAHOBJIEHHUE H
pa3BuTHE OWOJOTHHU, TOHUMAHUS 3HAUYCHHUS] OWOJOTMH B TO3HAHUM 3aKOHOB
MPUPOIBI, B )KU3HH YEJIOBEKA M COBPEMEHHOI'0 O0IIECTBA;

ujeiiHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy’KeHHIO W 3ammTe (OTedecTBa,
OTBETCTBEHHOCTbH 3a €ro Cyas0Y;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHUSA:

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUKCKOI0 HAPOAa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MOBEICHHUS;

CIIOCOOHOCTh OIIEHHWBATh CUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIC DPEIICHUS,
OpUEHTHPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HAHME JJUYHOTO BKJIaJa B MOCTPOCHUE YCTOMUUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJIUTEIISIM, CO3JaHUIO CEMbU Ha OCHOBE
OCO3HAHHOI'O TMPUHATHUS LEHHOCTEM CEMEUHOM KU3HU B COOTBETCTBUU C
TpaguuusiMU HapoaoB Poccuu;

4) 3cTEeTHYeCKOro BOCIIUTAHUSA :

ACTETUYECKOE OTHOIIEHHWE K MHUpPY, BKIIOYAsl 3CTETUKY OBbITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUH;



MMOHMMAaHUE YMOIMOHATILHOTO BO3CUCTBHS YKUBOU MPUPOJIBI M €€ IIEHHOCTH;

TOTOBHOCTh K CAaMOBBIPOKEHHUIO B Pa3HBIX BHJIAX HCKYCCTBA, CTPEMJICHHE
MPOSIBIISITH KA4€CTBA TBOPUECKOM JIMUHOCTH;

5) ¢usuyeckoro BocnuTaHusi, GOPMHUPOBAHHS KYJLTYPbI 3/10POBbSI U
IMOLMOHAJIBHOI0 0JIAT OMOJIYYHS:

MMOHUMAaHUE U peasii3alius 3J0pOBOro U 0€30MacHOro 0opasza >Kku3HHU (310pOBOE
MUTaHUE, COOJTIOICHNE TUTUEHUYECKUX MTPaBUII U HOPM, COQJTAaHCHPOBAHHBIN PEKUM
3aHATHH W OT/AbIXa, perymsipHas (u3udeckas aKTUBHOCTH), OEPEKHOTO,
OTBETCTBEHHOT'O ¥ KOMIICTCHTHOT'O OTHOIIICHHSI K COOCTBEHHOMY (PU3HUECKOMY U
MICUXHUYECKOMY 3/I0POBBIO;

MOHMMAHUE LEHHOCTHM TPaBWJI HHJUBUAYAILHOTO U  KOJUIEKTUBHOI'O
0€30MacHOro MOBEJCHUS B CUTYAIIUSIX, YIPOXKAIOIINX 3I0POBbIO U YKU3HU JIHOJIEH;

OCO3HAHME TOCJICICTBUI M HEMPUSITHS BPEIHBIX MPUBBIYCK (ymoTpeOiaeHus
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUS1);

6) TPy10BOro BOCIIUTAHUS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MAacTepPCTBa, TPYA0JIt00UE;

TOTOBHOCTh K AKTHBHOM JIEATETLHOCTH TEXHOJIOIMYECKOM M COlUaIbHOM
HaIIPaBJICHHOCTH, CIIOCOOHOCTh MHHUITMUPOBATH, TJIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJTHSATh TaKYIO JIEATEIbHOCTD;

WHTEpPEC K pa3NMu4yHbIM cdepaM MpoPeCCHOHATBLHON ACATEIHBHOCTH, YMCHUE
COBEpIIaTh OCO3HAHHBIM BBHIOOp Oyaymiedl mpodeccun U peaJru30BbIBATH
COOCTBEHHBIC )KM3HCHHBIC TUIAHHI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUI0O M CcaMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEW JKU3HU,

7) IKOJIOrM4€CKOro BOCIIUTAHMSI:

HKOJIOTHYECKH TIeJIeCO00pa3HOe OTHOIIEHNE K TIPUPO/IC KaK HCTOTHUKY KU3HH
Ha 3emiie, OCHOBE €€ CYyIeCTBOBAHUS,

MOBBIILIEHUE YPOBHS JKOJOTMYECKOH KYyJIbTYphl: MNPUOOPETEHUE OIbITa
IJIAHUPOBAHUS TIOCTYIIKOB ¥ OIEHKH WX BO3MOXKHBIX TIOCICACTBUM IS
OKpYXarolien cpeibl;

OCO3HAHHE TJIO0ATBHOI'0 XapakTepa JKOJOTMUECKHX MpoOIeM W MyTed uX
pelleHus;

CIIOCOOHOCTB MCMOJIL30BaTh IPUOOPETaeMbI€ MPU U3YUCHUU OMOJIOTUY 3HAHU ST
M yMEHHS TIpH pEIICHWH MpoOJieM, CBA3aHHBIX C  PaMOHAJIBHBIM
IPUPOJIONIONIb30BaHUEM  (COOJIIOJICHUE  TpaBWJI  TOBEJAEHUS B MPUPOJIE,
HAIPaBJICHHBIX HAa COXPAaHCHHWE pABHOBECHS B DJKOCHCTEMaX, OXpaHy BHJIOB,
IKOCHUCTEM, Orochephl);



AKTUBHOE HENPUATUE AEUCTBUN, IPUHOCAIIMX BPEIl OKPYKAIOIIEN NPUPOTHON
cpelie, YMEHHE MPOTHO3UPOBATh HEOIArONMPUSATHBIE HKOJOTUUYECKHUE IMOCIEICTBUS
IPEeIIPUHUMAEMBIX IEHCTBUN U NPEAOTBpAIATh UX;

HaJIM4YKE PA3BUTOTO SKOJOTMYECKOT0 MBIIUIEHUS, SKOJIOTHYECKON KYIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTHYECKOU HaIPaBJIEHHOCTH, YMEHUS
PYKOBOACTBOBATHCS UMU B IO3HABATEIbHOM, KOMMYHUKAaTUBHOW W COLIMATIBHOMN
PAKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUUYECKOU AEATEIBHOCTH IKOJIOTMUYECKOM
HAIPABJICHHOCTH;

8) HeHHOCTH HAYYHOr' 0 NMO3HAHUS:

C(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HayKH U OOLIECTBEHHOM NMPAKTUKH, OCHOBAHHOIO Ha JIUAJOre
KYJIBTYpP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET'O MECTA B MOJIMKYJIBTYPHOM MHPE;

COBEPLIECHCTBOBAHUE S3BIKOBOM M YWTATENbCKOM KYJIbTYpbl Kak CpelCTBa
B3aMMOJICHCTBUS MEKY JIFOJABMH U TIO3HAHUS MUDA;

NOHUMAaHUE Ccreuu(Pukn OMOJOTHMH KaK HayKd, OCO3HaHHMsS €€ poiau B
(OpMHUPOBAHUHU PALIMOHAIBHOIO HAyYHOTO MBIIIIEHUS, CO3JJaHUU LIEJIOCTHOrO
IPEJCTABIECHUSI 00 OKPY)XKAIOIIEeM MHUpPE KaK O €IMHCTBE IPUPOJbI, UEJIOBEKA U
oOmiecTBa, B IMO3HAHWU NPHUPOJIHBIX 3aKOHOMEPHOCTEM U pEIIEHUH MpodsieM
COXPaHEHMS IPUPOJTHOIO PaBHOBECUS;

yOeXAEHHOCTh B 3HAYMMOCTH OHMOJIOTMU Il COBPEMEHHOM ITMBUIIM3ALINHU:
o0ecrieueHus: HOBOTO YpPOBHSI pa3BUTHS MEAMILIMHBI, CO3/IaHUE MEPCIEKTUBHBIX
OMOTEXHOJOTUMA, CHOCOOHBIX pelmaTb pPEeCypcHble  MpOOJEeMBbl  PAa3BUTHUSA
YeJI0BEYECTBA, MTOUCKA MYTEW BBIXOJA U3 TJI00ATbHBIX IKOJIOTMUYECKUX MPoOJieM U
o0OecrieueHusi  Mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  pAllMOHAIHHOMY
UCIOJIb30BAHUIO TPUPOIHBIX PECYPCOB W (POPMUPOBAHHUIO HOBBIX CTAaHIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B IOJYYEHUH OHOJOTMYECKMX 3HAaHMM B LEJX
IOBBIIIEHNU OOLIEH KYyJIbTYpbl, €CTECTBEHHO-HAYYHOHM TIPAaMOTHOCTH, Kak
COCTaBHOM YacTu ()YHKIIMOHAJIHHON TPaMOTHOCTU OOydaroumxcs, GopMupyemMon
IpY U3y4E€HUU OMOJIOTHH;

MOHUMAHUE CYIIHOCTU METOJOB MO3HAHHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH HCIOJb30BaTh IIOJIydaeMble 3HAaHUS JJIs aHaiuu3a |
OOBSICHEHMSI ABJICHUI OKPY)KAIOILEr0 MUPA U MPOUCXOAAIIMX B HEM HM3MEHEHUH,
YMEHHUE JelaTh OOOCHOBAaHHBIE 3aKJIIOUEHHUS HA OCHOBE HAYYHBIX (AKTOB H
UMEIOIINXCS JaHHBIX C LEJIBIO MOJYyYEHHUsI TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOATENBHO HCIOIb30BaTh OWONOTMYECKUE 3HAHUS IS
peleHust npodJieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHME LIEHHOCTH HAY4YHOW MAESTENBHOCTH, T'OTOBHOCTH OCYILECTBISATH
IPOEKTHYIO U UCCIIEN0BATENLCKYIO IEATEIbHOCTh UHAUBUYaIbHO U B TPYIIIIE;



TOTOBHOCTh M  CHOCOOHOCTH K  HEMPEpPhIBHOMY  OOpa3oOBaHUIO |
caM000pa30BaHUIO0, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HAaHUU MO OHUOJOrMHM B
COOTBETCTBUHU C )KMU3HEHHBIMU TOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpeameTHble pe3yabTaThl OCBOECHUs ydueOHOro mnpenMera «buomorus»
BKJTIOYAIOT: 3HAYUMBbIe s (OPMHUpPOBAaHHS MHUPOBO33PEHHS OOYUAIOIITUXCS
MEXIUCIUTUTMHAPHBIE (MEXIIPEIMETHBIE) OOIICHAYYHbIC MOHITHUS, OTPAXKAIOIINE
[IEJIOCTHOCTh HAYYHOW KApTUHBI MHUpa M CHENU(PUKY METOJOB IO3HAHMS,
UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX (BEIECTBO, HEPIus, sSBJIEHUE, MPOIIECC,
CHUCTEeMa, Hay4YHBIA (DaKT, MPHUHIIMI, THUIOTE3a, 3aKOHOMEPHOCTH, 3aKOH, TEOPHS,
UccleI0BaHue, HAOII0IEHUE, U3MEPEHUE, SKCIIEPUMEHT U IPYTUX ), YHUBEPCATIbHbIE
yuyeOHbIe JeMcTBUS  (ITO3HABATENIbHbIE, KOMMYHUKATHBHBIC, DETYJSTUBHbIC),
obecneunBaronye GopMupoBanre QyHKIIMOHATHLHOW IPaMOTHOCTH U COIUAIBHOM
KOMIIETEHIIMU  OOYyYalolUXCs, CIOCOOHOCTh OOYYaIOIIMXCS  MCIOJIb30BaTh
OCBOEHHBIC MEXAUCIUILTHHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS U YHUBEPCAJIbHBIC
y4eOHbIE IeCTBUS B IO3HABATENILHON U COLIMATIbHON MTPAKTHKE.

MeranpeameTHble pe3ylbTaThl OCBOEHUS HPOrpaMMBbl CPEIHEro OOLIETro
00pa30BaHUs JOJIKHBI OTPAXKATh:

OsgianeHue YHHMBePCAIbHBIMH y4eOHBIMU MO3HABATEJIbLHbIMH
AefCTBUAMMU:

1) 6a30BbI€E JJOrHYEeCKHE ACiiCTBUA:

CaMOCTOSITETILHO  (pOpMyJIMpOBaTH M aKTyaJIM3UPOBATH  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIOJb30BaTh MPH OCBOCHUU 3HAHMM NPUEMBI JIOTMUYECKOTO MBIIUICHUS
(aHayiM3a, CUHTE3a, CpaBHEHUsI, KJlaccupukauu, 0000IIeHHs ), PACKPBIBATh CMBICI
OMOJIOTUYECKUX TOHATHN (BBIACTATh WX XapaKTEPHbBIE MPU3HAKH, YCTAHABIMNBATH
CBSI3U C JIPYTUMU MTOHSATHUSIMH);

ONpEAeNATh UENH JACATEIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUU HX
JTOCTHKEHHSI, COOTHOCUTD PE3YyJIbTaThl AEATEIbHOCTH C TOCTABJICHHBIMU LIETSIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TTOHATHUS 111 OObSICHEHUS ()aKTOB U SBJICHUM
YKVUBOU IIPUPOJIBL;

CTPOUTH JIOTUYECKUE PACCYXKACHHUS (MHIYKTUBHBIC, JCAYKTHUBHBIC, TIO
AQHAJIOTHH), BBISBISATh 3aKOHOMEPHOCTH M TIPOTUBOPEUYHS B pPacCMaTPUBAEMBIX
ABIICHUSX, (DOPMYITHPOBATH BHIBO/IBI M 3aKIFOUCHHUS,

IPUMEHSATh CXEMHO-MOJIENIbHBIE CPECTBA 1JIs IPEACTABIECHUS CYIIECTBEHHBIX
CBSI3¢ W OTHOIICHWH B W3y4YaeMbIX OHMOJOTMUECKHX OOBEKTaX, a TaKKe
MPOTUBOPEUU PA3HOTO POJA, BBISBIECHHBIX B Pa3JIMYHBIX WH(OPMAIIMOHHBIX
UCTOYHUKAX;



pa3pabarbiBaTh IUIaH pEIICHHS MPOOJEMBI C YYETOM aHAIM3a WMEIOIIMXCS
MaTepHalIbHbIX U HEMAaTepUaIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHBBI B JIEATEIBbHOCTD, OLIEHUBATH COOTBETCTBUE PE3YIITATOB
LEJISIM, OLICHUBATh PUCKHU TOCIEACTBUI JAESITEIIbHOCTH;

KOOPJAMHUPOBATH U BBIMOJHATH PA0OTY B YCIOBUSIX pEaIbHOT0, BUPTYaIbHOI'O
¥ KOMOMHUPOBAHHOI'O B3aMMOJIEHCTBHUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX IPOOJIEM.

2) 0a30BbIe HCCIeA0BaTeIbCKHE JeHCTBHUA:

BJIa/IETh HABbIKAMU Y4EOHO-UCCIEA0BATEIbCKON U TPOESKTHOM €SI TeIbHOCTH,
HAaBBIKAMHU  pa3pemieHs MpoOJieM, CHOCOOHOCTHIO W TOTOBHOCTBHIO K
CaMOCTOSITEIbHOMY MOMCKY METO/IOB PEIICHMS IPAKTUYECKUX 3aa4, IPUMEHEHHUIO
Pa3IMYHBIX METOJOB NTO3HAHUS;

UCIIOJIb30BaTh pa3jU4HbIe BUABl JEITEIBHOCTH [0 IOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpHpeTaluu, MNpeoOpa30oBaHUI0 W MPUMEHEHUIO B Y4e€OHBIX
CUTYAIUSX, B TOM YUCJIE IPU CO3AHUU YUEOHBIX U COLIMATBHBIX MPOCKTOB;

(dbopMUpOBaTh HAYYHBIN TUI MBIILJICHUS, BIaJ€Th HAYYHON TEPMHUHOJIOTHUEH,
KJIIOUEBBIMU MTOHATUSMH U METOAMM;

CTaBUTh M (POpMYIHpPOBATH COOCTBEHHBIE 337aud B 00pa3oBaTEIbHOU
NEATENBHOCTU U KU3HEHHBIX CUTYalUsX;

BBISIBJISITh [IPUYMHHO-CJICICTBEHHBIE CBSI3W U aKTyallM3UpOBaTh 3ajauy,
BBI/IBUTATh THIIOTE3Y €€ peIEHUs, HAXOAUTh apryMEHTBHI JIJIs 1OKa3aTeJIbCTBA CBOMX
YTBEPKIAECHUH, 3a]1aBaTh MapaMeTPbl U KPUTEPUU PELICHHUS;

aHAJIM3UPOBATH TIOJYYEHHbIE B XOJA€ pEUICHUS 3aJa4d  pPe3yJbTaThl,
KPUTUYECKN OLIEHUBATh UX JOCTOBEPHOCTbH, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAalLUsIM, OLICHUBATh NPHUOOPETEHHBIN OIBIT;

OCYIIECTBJIATh I1IEJCHANPABICHHBIA MOUCK MEPEeHOCa CPEACTB U CIOCOOOB
JENCTBUS B MPO(PECCUOHATILHYIO CPENY;

yYMETh TEPEHOCUTh 3HAHUS B IO3HABATEIbHYIO U MPAKTHUECKYIO 00JacTu
KU3BHENIEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JacTel;

BBIIBUT'aTh HOBBIE WJEH, MpEUIaraTb OPUTMHAIbHBIE IOAXOABI U PEIICHMS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, IOIMYCKAIOIINE AIbTEPHATUBHbBIE PELICHHUS.

3) pabora ¢ uHpopManHen:

OPHEHTHUPOBATHCS B PA3IMYHBIX UCTOUHHMKAX MHPOpMAaLMK (TEKCTe yueOHOro
nocoOusi, HAYYHO-IOMYJSIPHOM  JUTepaType, OHOIOTMYECKUX CJOBApAX H
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B MHTepHeTe), aHaIU3HpOBATH
UHGOPMAINIO Pa3IMYHbIX BUAOB U (OPM MPEACTaBICHUS, KPUTHUECKU OLIEHUBATh
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTD;



bopMyIMpOBaTh 3aMPOCHl U MPUMEHSITh PA3INYHBIC METOABI TIPH TOUCKE U
otOope Ouonornueckol nHGoOpMaIUl, HEOOXOIUMON ISl BBIMOJHEHUS] Y4EOHBIX
3ajay;

MpUOOPETaTh OMBIT KCIOJIB30BaHUS HWHGOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIOIb30BAHUS PA3TMUHbIX
ITOMCKOBBIX CHUCTEM;

CaMOCTOSITEJIHO ~ BBIOMpAaTh  ONTHMAIBHYIO  (GOpPMY  MPEACTaBICHUS
Ouonorudyeckoi nHpopMaIuu (CXeMbl, rpapuKu, JUarpaMMBbl, TAOJIUIIBI, PUCYHKHU H
Apyroe);

WCIIOJIb30BaTh HAYYHBIA S3BIK B Ka4eCTBE CpeAcTBa Tpu padoTe C
Ouonoruyeckoil HUHPOpMalUel: TPUMEHATh XUMHUYECKue, (QU3nvYecKkue Hu
MaTEeMaTUYECKUe 3HAKW U CUMBOJIBI, (pOpMYJibl, abOpeBUaTypy, HOMEHKJIATYpY,
WCIIOJIb30BaTh W MpeoOpa3oBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPEACTBA
HaTJIsTHOCTH;

BJIQJICTh ~ HABBIKAMHM  pAclO3HaBaHUS W 3alUThl  WH(OpMmaImwy,
UH(OPMAIIMOHHON 06€30MaCHOCTH JTUYHOCTH.

Ogj1aieHNie YHUBEPCATbHBIMA KOMMYHUKATHBHBIMU J1€HCTBUSIMM:

1) oOmienue:

OCYIIECTBJIATh KOMMYHHUKAIIUK BO BCeX cdepax KU3HHU, aKTUBHO y4aCTBOBAThH
B JUajore WK JUCKYCCHUHU MO CYIIECTBY OOCYyKJIaeMoi TeMbl (YMEHHE 3a7aBaTh
BOMPOCHI, BBICKA3bIBATh CYXKJICHHUS OTHOCHUTEIHHO BBIMOJIHEHUS TpeiaracMou
3aJlay, YIUTHIBATh WHTEPECHI U COTJIACOBAHHOCTH TMO3WIIUNA APYTMX YY4aCTHUKOB
JIMajora Ui JUCKYCCHUHM);

pacmo3HaBaTh HEBepOaJbHBIE CpPEICTBA OOIICHUS, TMOHUMATh 3HAYEHUE
COIIMAJILHBIX 3HAKOB, TMPEINOCHIIOK BO3HUKHOBCHHUS KOH(JIMKTHBIX CHTYaIlUi,
YMETh CMSTYaTh KOH(JIUKTHI U BECTH TIEPETOBOPHI;

BJIQJIETh PA3NIMYHBIMU CIIOCOOAMU OOIIEHUS W B3aUMOJECHCTBHUS, TMOHUMATh
HaAMEPEHUs JIPYruX JIOAEH, MPOSBISTh YBAKUTEIHLHOE OTHOIIEHUE K COOECETHUKY
U B KOppeKTHOU (hopme HOpMyIHpOBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTMYHO HU3JIaraTh CBOIO TOYKY 3PEHUSI C HMCHOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHasi 1eATeJIbHOCTh:

MOHUMAaTh W HMCIOJb30BaTh MPEUMYIIECTBA KOMAaH/IHON M WHAMBHUIYaIbHOU
paboThI NPU pelIEHUH OMOJIOTUYECKOM MP0OIeMbl, 000CHOBBIBATH HEOOXOUMOCTh
IPUMEHEHUS TPYIMIOBBIX (JOPM B3aMMOICUCTBUSI TIPU PEIICHUHN YUeOHOM 3a/1auu;

BBIOMPATh TEMATHKYy W METOJbI COBMECTHBIX IEHCTBUHM C Y4ETOM OOITUX
WHTEPECOB U BOBMOXKHOCTEH Ka) 00 YICHA KOJIJICKTUBA;

NpUHUMATh II€IM  COBMECTHOM  JICSITEIHHOCTH, OpPraHW30BBIBATH U
KOOPAUHUPOBATh JEUCTBUS MO €€ JOCTHKEHHUIO: COCTAaBJIATH IUIAH JIEMCTBUU,



pacnpenensaTh poiad € YYETOM MHEHHM YYaCTHUKOB, OOCYXIaThb pE3YJIbTATh
COBMECTHOU padOThI;

OLIEHMBATh Ka4€CTBO CBOETO BKJIA1a U KaXK/I0r0 YUaCTHUKA KOMaHAbl B OOLIUI
pE3yNbTAaT MO pa3padOTaHHBIM KPUTEPUSIM;

IpelaraTb HOBBIE TIPOEKTHI, OLEHHUBAThb HIAEU C TMO3ULUUU HOBU3HBI,
OPUTMHAIILHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYHIECTBIIAATh MO3UTUBHOE CTPATETHMYECKOE TOBEACHUE B PANMYHBIX
CUTYAIUIX, IPOSBIISITH TBOPUECTBO U BOOOpakeHHE, ObITh HMHUIIUATUBHBIM.

OBjaieHne yHMBEPCAJIbHBIMH PEryJATUBHBIMH ACHCTBUAMHU:

1) camoopranuszanmus:

UCIOJIb30BaTh OHMOJOrMYECKHE 3HAHUS Ul BBIABICHUS MpoOJeM M UX
peLIEHUs B )KMU3HEHHBIX U YUEOHBIX CUTYaLMSIX;

BbIOMpaTh Ha OCHOBE OMOJOTMYECKMX 3HAHUU 1IEJIEBbIE M CMBICIOBBIC
YCTAaHOBKM B CBOMX JCHCTBHUAX M MOCTYIKAX IO OTHOLICHWIO K YKUBOM IPUPOE,
CBOEMY 3/I0POBBIO U 310POBbI0 OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYILIECTBIIATh IO3HABATEIBHYIO JEATEIbHOCTD, BBISBIIATH
npoOJIeMbl, CTaBUTh U (POPMYIHUPOBATh COOCTBEHHBIE 33Jaul B 00pa30BaTEIbHOU
NEATEIbHOCTU U )KU3HEHHBIX CUTYAIUAX;

CaMOCTOSATEIbHO COCTABJIATH IUIaH PElIeHUs MPOOIEMBbI C YYETOM UMEIOIIMXCS
pPECYpCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUTECHHUI;

J1aBaTh OLICHKY HOBBIM CUTYAaLUsIM;

paciupsATh paMKHl Y4eOHOI0 MpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHU;

JIeaTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATH €0, OpaTh OTBETCTBEHHOCTH 32
peuieHue;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHMIO U TMPOSIBICHUIO IIMPOKOW HPYAULIUUA B
pasHbIX 00JIaCTSAX 3HAHUM, MOCTOSHHO IIOBBILIATh CBOW 0Opa30BATEIbHBIA U
KyJbTYPHBIA YPOBCHb.

2) CaMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCHTb KOPPEKTHBBI B JESITEIBHOCTD,
OLICHUBATHh COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BJIaJIeTh  HABbIKAMHU  IIO3HABATEIIbHOM  pedieKkcuu  Kak  OCO3HaHUS
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX IIPOLECCOB, HUX pe3yJbTaTOB W
OCHOBAHMI, MCIOJIb30BATh MPUEMBI PEQIIEKCUMN [JIs1 OLEHKH CUTyalluu, BhIOOpa
BEPHOT'O PEILECHUS;

YMETh OLEHMBATh PUCKH W CBOEBPEMEHHO IIPUHMMATh PELICHUS MO HX
CHIKEHHIO;

IIPUHAMAaTb MOTHUBBI W apPryMEHThl JAPYIMX IPH AaHAJINU3E pPE3YIbTaTOB
NEATEIbHOCTH;



3) npuHATHE cedsl M APYTrUX:

MPUHUMATh ce0sl, MIOHUMAsi CBOU HEJJOCTATKHU U JIOCTOMHCTBA,

IIPUHUMATh MOTHMBBI W apryMEHTHl JPYTHX IPU aHAJIU3€ pPE3YJIbTATOB
NEeSTEeNbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO APYIHX Ha OIIMOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MTO3ULIMU APYTOro YeJIOBEKa.

NPEAMETHBIE PE3YJIBTATHI

[Ipenmetnble pe3ynbTarthl ocBoeHHs Tporpammbl COO 1o Owonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienupruyeckue s yueoHoro npeamera «buomorus»
Hay4HbIE 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUI MO OCBOEHUIO, UHTEPIIPETALIMU U
npeoOpa30BaHUIO 3HAHWM, BUJBI JESATEIBHOCTU 10 MOJYYEHUIO HOBOIO 3HAHUS U
IPYMEHEHUIO 3HAHUM B PAa3IMYHBIX YYEOHBIX CUTYalUsX, a TAKXKE B PEaJbHBIX
KU3HEHHBIX CUTYallMsIX, CBSI3aHHBIX C Owmoisiorueil. B mporpamme mnpeameTHbIe
pe3yJIbTaThl IPEACTABIEHBI 110 TOAaM O0yUYEHHUSI.

[IpenmeTHbIE pe3ysbTaThl OCBOEHUS ydyeOHOro mpeamera «buonorus» ¢ 10
Kacce JTOJDKHBI OTPAXKaTh:

Cc(OPMHUPOBAHHOCTb 3HAHUNA O MECTE U POJIM OMOJOTMH B CUCTEME HAYUHOI'O
3HAHMSI ECTECTBEHHBIX HayK, B (DOPMHPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KAapTUHBI MHpa U HAay4dHOI'O MHPOBO33PEHUS, O BKJIAJIE POCCUHCKHUX W
3apyO€KHbIX YUEHBIX-OMOJIOTOB B pa3BUTUE OHOJOTHH, (DYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JJIs PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PaCKphIBaTh COJEp)KaHUE OUOJOTHYECKHMX TEPMHUHOB M TMOHSTHM:
KU3Hb, KJIETKA, OPraHu3M, MeTabo13M (0OMEH BEILIECTB U MPEBpaIICHUE SHEPTUN),
roMeocta3 (caMOperyssiiusi), YypOBHEBas OpraHu3alusi JKUBBIX  CHCTEM,
CaMOBOCIPOM3BEICHUE (PENPOAYKIIMSI), HACIEICTBEHHOCTh, U3BMEHYUBOCTD, POCT U
pa3BUTHE;

YMEHUE U3JIaratb OHOJOTMYECKHE TeOopuu (KIETOYHas, XPOMOCOMHasl,
MyTallMOHHAs, LEHTpajibHas JorMa MOJEKyIsapHoW Ouosorun), 3akoHbl (I
Mengens, T. Moprana, H. 1. BaBunoBa) u y4deHus (0 meHTpax MHOrooOpasus M
IPOMCXOXKIEHUS KyIbTypHbIX pactenuid H. Y. BaBunoa), onpeaensTh rpaHULIbI UX
MPUMEHUMOCTH K KUBBIM CUCTEMAaM;

YMEHHUE BJIaJI€Th METO/IaM1 HAYYHOT'O IMO3HAHUS B OMOJIOTMH: HAOJI0/IEHUE U
ONMCAHME JKUBBIX CHCTEM, ITPOLIECCOB W SIBICHMI, OpPraHu3alus U MPOBEACHUE
OMOJIOTMYECKOT0 SKCIIEPUMEHTA, BHIIBUYKEHUE TUIIOTE3bI, BHISIBIICHUE 3aBUCUMOCTH
MEXJy HCCJIEIYyeMbIMU BEIMYMHAMHU, OOBSICHEHHE IOJYYCHHBIX PE3YJIbTAaTOB,
UCIOJIb30BAHHBIX HAYYHBIX MOHSATUH, TEOPUI U 3aKOHOB, YMEHHUE JENIaTh BBIBObI
HA OCHOBAHUU IOJIyYEHHBIX PE3YJIbTATOB;



YMEHUE BBIACNATH CYIIECTBEHHBIC MPU3HAKU BUPYCOB, KIETOK MPOKAPHOT U
DYKapUOT, OJIHOKJIETOYHBIX M MHOTOKJICTOYHBIX OPraHu3MOB, OCOOEHHOCTH
IpOIIECCOB: OOMEHA BELECTB M INPEBpAILEHUsI SHEPrUU B KIETKE, (POTOCHHTE3A,
MJIACTUYECKOTO M JIHEPreTUYecKOoro oOMEHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIUIOJIOTBOPEHMS, PA3MHOXKEHHS, HWHIUBUIYaJbHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHE3);

YMEHHE MPUMEHSITh MOMyYeHHBbIC 3HAHHS A1 OOBICHEHUS OMOJOTHYECKHX
IIPOLIECCOB U SIBJICHUM, U1l IPUHATHUS MPAKTUYECKUX PELICHUU B MOBCEIHEBHOU
KU3HU C TIeNplo obecrieueHnss OE30MacHOCTH CBOETO 3I0POBbS M 3J0POBBS
OKPYKaIOLUX JIt0JIeH, COOMIOACHHSI HOPM TPaMOTHOT'O MOBEICHUSI B OKPYXKaroIIen
OPUPOIHON Cpelie, MOHUMAaHUE HEOOXOAMMOCTH HCIONb30BAHUS JTOCTHXKEHUM
COBPEMEHHOMU ouosoruu u OMOTEXHOJNOTUM  JJI1  PallMOHAIBHOIO
MIPUPOIOTIONb30BAHHS;

YMEHHE peuiaTh JJIEMEHTApHble TE€HEeTHYECKHME 3aJayd Ha MOHO- U
IUTUOPUIHOE CKpEIIMBaHWE, CLEIUICHHOE HACJIEOBAHUE, COCTAaBIATH CXEMBI
MOHOTHOPUJTHOTO CKpEIIMBAaHUS JJIA MpEJCKa3aHusl HACJIeIOBAHUSI MPU3HAKOB Yy
OpPraHU3MOB;

YMEHHUE BBIOIHATH JIA0OPATOPHBIE U MPAKTUYECKHUE PAOOTHI, COOMIOAATH
paBuiia pu padoTe ¢ y4eOHbIM U Ja0OPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPHUTHYECKH OIICHWBATh W HMHTEPIPETHPOBATH HHPOPMAIIHIO
OMOJIOTMYECKOTr0  COJAEP)KaHWs, BKIIOYAIOLIYIO TICEBAOHAyYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHHUKOB (CPEICTBA MAacCOBOM MH(pOPMAIINH, HAYIHO-TIOMYIISIPHBIC
MaTepualbl), ITHYECKHE AaCHEKThl COBPEMEHHBIX HCCJICOBAaHUI B OHOJOTHH,
MeAUIMHE, OUOTEXHOJIOTHH;

YMEHHE CO37]aBaTh COOCTBEHHBIE IHMCHMEHHBIE W YCTHBIC COOOIIEHUS,
0000mmas Onosornueckyro HHGOPMAIUIO U3 HECKOIbKUX MCTOYHHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHATUMHBIN anmnapar OUOJIOTHH.

[IpenmeTHble pe3ysibTaThl OCBOEHUs yueOHOro mpeamera «buosorus» e 11
KJlacce NOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTH 3HAHUNA O MECTE U PO OUMOJIOTUM B CUCTEME HAy4YHOI'O
3HAaHUS E€CTECTBEHHBIX HAyK, B (OPMHPOBAHMHM COBPEMEHHOM €CTECTBEHHO-
HAYYHOM KapTUHBI MHpa U HAYYHOIO MHUPOBO33PEHHUS, O BKJIAJE POCCUUCKUX U
3apyO€KHBIX YUEHBIX-OMOJIOTOB B  pa3BUTHUE OHOJOTHH, (DYHKIIMOHAIHHOU
TPaMOTHOCTH YeJIOBEKa IS PEIICHHUs KU3HEHHBIX 3a/1a4;

YMEHHE PACKpPbIBATH CO/IEpKaHNE OMOJIOTMYECKUX TEPMUHOB U TTOHITHI: BU/I,
NOMYJISIUsSL, TEHO(POH], 3BOJIOLHUS, ABWXKYIIME CHIIBI ((aKTOpbl) 3BOJIOLUH,
PUCTIOCOOJIEHHOCTh OPraHU3MOB, BU000Pa30BaHHUE, HKOJIOTHYECKUE (HaKTOPHI,
DKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBI, PEIYIEHTBhI, I1EeNU MUTaAHUS,
JKOJIOTUYECKas MupamMuaa, OruoreoreHos3, ouocdepa;



YMEHHUE u3JlaraTb OWOJIOTMYECKHE TEOpUH (3BOJIOLMOHHAsA Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpHsl DSBOJIIOIMH), 3aKOHbI U 3aKOHOMEPHOCTH
(3apoapitieBoro cxonctea K. M. bopa, uepenoBanus IIaBHBIX HalpaBJICHUH U
nyreit spomonmu A. H. CeseprioBa, yuenust o 6uochepe B. WM. Bepnanckoro),
OTIPEICNIATh TPAHUIIBI UX IPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

YMEHHE BJIAJIETh METOJAMHU HAYYHOIr'O MMO3HAHUA B OMOJOrUU: HAOIIOEHUE U
OMHUCAHUE KUBBIX CUCTEM, IMPOIIECCOB W SIBJICHWW, OpraHu3alis U MPOBEJICHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BHIJIBUIKEHNE TUIIOTE3bI, BHISIBIICHUE 3aBUCUMOCTH
MEXKIy HCCIeAYyeMbIMH BEJIUYMHAMH, OOBSICHEHUE TOJYUYCHHBIX PE3YJIbTaTOB,
MCIIOJIb30BAHHBIX HAYYHBIX MOHATHI, TEOPUN U 3aKOHOB, YMEHUE JE€1aTh BHIBOBI
HA OCHOBAHUU TMOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJIEIATh CYIIECTBEHHbIE NPU3HAKA CTPOCHUS OMOJIOrMYEeCKUX
OOBEKTOB: BHUJOB, TMOMYJSAIUNA, MPOAYIEHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOreolleHO30B U DKOCHUCTEM, OCOOCHHOCTH IMPOLIECCOB:  HACIEACTBEHHOU
W3MEHYUBOCTH, €CTECTBEHHOrO0 0TOOpa, BHA000pa30BaHUS, MPUCIOCOOICHHOCTH
OpPraHU3MOB, JEHUCTBUSA JKOJIOTMYECKUX (HAaKTOPOB HA OpPraHU3MBbI, IEepeHoca
BEIIECTB M MOTOKA DJHEPrUA B HKOCUCTEMAX, AHTPOMOTEHHBIX HM3MEHEHUN B
AKOCHCTEMaxX CBOEW MECTHOCTH, KPYrOBOPOTa BEHIECTB W OHOr€OXMMHUYECKUX
IIUKIIOB B Onocdepe;

YMEHUE MPUMEHATH IMOJYYEHHbIE 3HAHUS JJIs1 OOBSICHEHHUS OHOJOTHYECKHUX
IIPOLIECCOB U SIBJICHUH, ISl IPUHATHUS MPAKTUYECKUX PEUICHUU B MOBCEIHEBHOU
KU3HH C LEeNpl0 o0ecredeHus: O0e30MaCHOCTH CBOErO 3J0pPOBbS M 370POBbS
OKpYKaroUIUX JII0IeH, COOII0IEHUSI HOPM I'PAMOTHOT'O MOBEAEHUS B OKPY>Karolen
PUPOHON Cpefie, TOHUMAaHHE HEOOXOAMMOCTH WCIONb30BAHUS TOCTHKCHHM
COBPEMEHHON OMOJIOTUH ISl pallMOHAIBHOT'O MPUPOONOIb30BAHMS;

YMEHHUE peliaTh 3JEMEHTAapHbIE OMOIIOTHYECKUE 3a/lauH, COCTABISATh CXEMbI
NepeHoca BEUIECTB U HYHEPTUHU B SKOCHUCTEMax (LIeTH MUTAHMUS);

YMEHHUE BBIMOJHATH JIA0OpATOPHbIE U MPAKTUYECKUE PAOOTHI, COOMIOAATH
MpaBmIIa MpHU paboTe ¢ yIeOHBIM U Ja0OPaTOPHBIM 000PYIOBAHUEM;

YMEHHE KPUTUYECKH OIEHUBATb W HMHTEPIPETHPOBATH HHGPOPMAIIUIO
OMOJIOTMYECKOT0 COJEP)KaHWs, BKIIOYAIONIYIO TICEBAOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHUKOB (CpelicTBa MaccoBOM MH(OpMAaIMU, HAyYHO-TOIMYJISIPHbBIE
MaTepualibl),  paccMaTpuBaTh  TJIOOAJIbHBIE  DKOJOTMYECKHUE  MPOOJIEMbI
COBPEMEHHOCTH, (()OPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHE CO037]aBaThb COOCTBEHHbIE THCHMEHHBIE M YCTHBIE COOOIICHHS,
0000111251 OMOJIOrMYECKYI0 MH(OPMAIMIO U3 HECKOJIBKUX HMCTOYHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHATUMHBIN amnmapar OUOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosnuecrBo yacos JIEKTPOHHBIE
HanmeHoBaHue pa3iesioB H TeEM uudpoBbie
Ne i/m P Kourposbubie | Ilpakruyeckue (upp )
NMpoOrpaMMmbl Bcero oOpa3oBare/ibHbIE
padoThI padoThI
pecypcsl
bu6 OK
1 buonorus kak Hayka 2 0.5 nommorexa 1
https://m.edsoo.ru/7f41¢292
bubmioreka [IOK
2 JKuBble CUCTEMBI U UX OpPraHU3aLus 1
https://m.edsoo.ru/7f41¢292
. bu6nmunoreka [JOK
3 XUMHYECKHM COCTaB U CTPOCHHE KIIETKH 8 1 hitps://m.cdsoo.r/7f41 292
4 KusHenesareapbHOCTh KJIETKU 6 Eubmiorexa IOK
https://m.edsoo.ru/7f41¢292
5 Pa3sMHOX€eHHE 1 MTHAUBUAYAJIbHOE Pa3BUTHE 5 | bubmotexa [JOK
OpPraHUu3MOB https://m.edsoo.ru/7f41¢292
6 HacnenacrBeHHOCTh U K3MEHYHMBOCTD 2 15 bu6moreka [JOK
OpraHM3MOB ' https://m.edsoo.ru/741c292
7 Cenexuust opraHu3mMoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOTUH https://m.edsoo.ru/7f41c292
bu6 OK
8 PezepBHOE Bpems 1 nommorexa 1
https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4




11 KVIACC

KoanuyecTBo 4acoB DJIeKTPOHHbIE
HauMeHoBaHue pa3aesioB H TEM nudpoBbIe
Ne n/mm P Kontpoisbnsbie | IlpakTHyeckue (mupp )
NnporpamMmabl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 DBOIIOLIMOHHASA OUOJIOTUI 9 1 bubmorexa LHOK
https://m.edsoo.ru/7f41cc74
) BoO3HMKHOBEHUE U pa3BUTHE KU3HU HA 9 05 bubmmoreka LIOK
3emiie ) https://m.edsoo.ru/7f41cc74
3 OpranusMbl U OKpy KaroIas cpeaa 5 1 bubmorexa HOK
p py B pea https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa U DKOJIOTHYECKUE CUCTEMBI 9 bubmnorexa IIOK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
P 2
> C3CPBHOC Bpemi https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO HACOB IIO
. 34 0 2.5

I[TPOIT'PAMME







IHOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
KosauvecTBo yacoB DJIeKTPOHHbIE
Ne ara uudgpoBbie
Tema ypoka KonTpoabubie | IlpakTudyeckue A op
n/n Bceero u3ydyeHusi | oOpa3zoBareibHbIE
padoThI padoThI
pecypcsl
bu6moreka [IOK
1 buosnorus B cucreme Hayk 1 https://m.edsoo.1u/863e6122
https://m.edsoo.ru/863e632a
MeToabl MO3HAHUS JKUBOU
npupoasl. [Ipaktuueckas pabora
pup P P BuGmotexa LIOK
2 Ne 1 «Mcnonb3oBanne pa3inuuHbIX 1 0.5
https://m.edsoo.ru/863e6122
METO0B IIPH U3y4YECHUHU
OMOJIOrTYECKUX 00HEKTOBY
3 Buonornueckue CHCTEMEI, | bu6moreka [JOK
MPOLECCHI U UX U3YUYECHUE https://m.edsoo.1u/863e6564
4 XuMudeckuit coctaB KieTku. Boga | bubmnoreka [IOK
Y MUHEpAJIbHBIE COIU https://m.edsoo.ru/863e674¢
bub OK
5 benku. CoctaB u cTpoeHHe OEITKOB 1 nommorexa L
https://m.edsoo.ru/863e6b72
®depmeHTb — OHOJIOrHYecKue
Karanu3atopsl. JlabopaTopHas
6 paborta Ne 1 «3yuenne | 0.5 bubmmorexa [IOK
KaTaJlMTUYECKON aKTUBHOCTU ' https://m.eds00.1u/863e6b72
(dbepMeHTOB (Ha IPUMEPE aMHJIA3bI
WJTU KaTajas3bl)»
b K
7 Yraesoapl. JInnuapl 1 nomorexa O

https://m.eds00.ru/863e6870




bub6morexa IIOK

8 Hyxnennosie kucinotel. ATO
https://m.edsoo.ru/863e6d5¢c
9 Hcropus n MeToabl U3ydeHus bu6mmoreka [IOK
kietku. Kinerounas reopust https://m.edsoo.1u/863e6e88
10 KieTka kak 11eJ10cTHAs KUBAas
cucTteMa
CrtpoeHnune 3yKapuoThd eCKOi
kietku. JlabopaTopHas pabora Ne 2
«M3yueHune cTpoeHUsI KIETOK bu6moteka [IOK
11 pacTeHul, )KUBOTHBIX, IPUOOB 1 0.5 https://m.edso00.ru/863e61f0
OaKTepHii 1O MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpEnapaTax u ux
OTIMCAHUE)
12 OOMEeH BEIECTB UK META00IN3M Eubmorexa OK
https://m.edsoo.1ru/863e766¢
13 doTocuHTe3. XEMOCHHTES bromorexa [TOK
https://m.edsoo.ru/863e7c98
14 DHepreTuyeckuii oOMeH brbmmorexa [OK
https://m.edsoo.ru/863e7aae
Ku3HEeHHBIN UK KIETKU.
Jlenenue kneTku. MuTos.
L5 JlaboparopHas pabora Ne 3 0.5 bubmotexa IIOK
«Habmronenne MuTO3a B KJIeTKaX https://m.edsoo.ru/863e7dc4
KOHYHMKA KOpEIIKa JyKa Ha
TrOTOBBIX MUKpOIIpenapaTax»
16 Buocuntes Oenka. Peakius bubmunoreka [IOK
MaTPUYHOT O CHHTE3a https://m.edsoo.ru/863e796¢
17 Tpancnsaius — OMOCHHTE3 Oelka bubmotexa [TOK

https://m.edso00.ru/863e796e




13 Hexnerounsle popMbl KUZHU — bu6mmorexa [IOK
BUPYCHI https://m.edsoo.ru/863e7540
bu6moreka [JOK
19 @DopMBbl pa3MHOKEHHSI OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubmmoreka [IOK
20 Meitos https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE TIOJOBBIX
KJeToK. OTUI0J0TBOpEHHE.
71 JlaGoparopHas pabora Ne 4 0.5 bubmotexa IIOK
«HM3ydeHne cTpOeHHsI OJIOBBIX https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKPOITperapaTax»
2 NunuBuyanpHOE pa3BUTHE bu6morexa [IOK
OpPraHU3MOB https://m.edsoo.ru/863e8436
['eneTnka — Hayka o
23 HaCJeICTBEHHOCTH U Bu6mmorexa [IOK
https://m.edsoo.ru/863e8612
W3MEHUYHUBOCTHU
3aKOHOMEpPHOCTH HaCIeJOBaHUS
24 HpI/I3HaK0]I3). MOHorI/IGpI/II;LHoe Brbmorexa IOK
https://m.edsoo.ru/863e8878
CKpelLIMBaHNe
UTUOPUTHOE CKPEIIUBAHHE.
25 gaKOH EejaBHcmforLE butamorexa LIOK
https://m.edsoo.ru/863e89a4
HaCJIeI0OBaHUS MTPU3HAKOB
CueruieHHOE HacJeIOBaHIE
26 npu3HakoB. JlabopaTopHas pabora 0.5 bu6motexa [IOK

Ne 5 «M3ydyeHue pe3ysbTaToB
MOHOTHOPUTHOTO U TUTHOPHUTHOTO

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




CKpeIlMBaHus y Jpo30(duibl Ha
TOTOBBIX MUKpOIIpEnaparax»

I'enernka nona. Hacnenosanue bu6moreka [JOK
27 1
[IPU3HAKOB, CLUENJIEHHBIX C [10JI0M https://m.edsoo.ru/863e8c60
NzmenuuBocTh. HeHacnencTBeHHas
M3MEHYUBOCTh. JlabopaTopHas
)3 pabota Ne 6. M3y4yenue | 0.5 bubmoreka [IOK
MOIU(PHUKALMOHHON U3MEHUYUBOCTH, https://m.edsoo.ru/863e8efe
IIOCTPOECHUE BAPUALIMOHHOT O psiaa
Y BapUALMOHHON KPUBOI»
HacnencrBennasi U3BMEHYMBOCTb.
29 JlaGopaTopHas pabora Ne 7. | 0.5 bu6motexa [IOK
«AHanu3 MyTanui y 1po30(uisl https://m.edsoo.ru/863e8efe
Ha rOTOBBIX MUKpOIIpernapaTax»
bu6moreka [JOK
30 Ferieriica wienonexa ! https://m.edsoo.ny/863e8d78
Pe3epBHbIii ypok. O0001IEHNE 110
31 Teme «HacneacTBeHHOCTD 1 1
W3MEHYMBOCTb OPraHU3MOBY»
bu6moreka IIOK
32 Ceneiuus kak Hayka i npouece ! https://m.edsoo.1ru/863e¢9214
33 MeToabl U JOCTHXKEHUS CEIEKIIUU | bubmmoreka [IOK
pacTEHUM U KUBOTHBIX https://m.edsoo.ru/863e9214
14 buorexHomorus Kkak oTpacib | bubmmorexa [IOK
MPOU3BOJICTBA https://m.edsoo.ru/863e9336
OBLIEE KOJIMYECTBO YACOB I10 34 4

ITPOTPAMME




11 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabnsie | IIpakTnueckue
n/n Bcero u3yyeHuss | oOpasoBaTe/bHbIE
padoThI padoThI
pecypchbl
N bubmmoreka [JOK
1 OBOJIIOLNS U METO/BI €€ U3yUEHUs 1
https://m.edsoo.ru/863ea20e
) Hcropus pa3BUTHS NIPEACTABICHUN | bubmotexa LIOK
00 3BOJIONUHA https://m.edso00.ru/863e¢9570
3 Mukpo3Bomonus 1 bubmorexa LHOK
https://m.edsoo.ru/863e9cle
[Tonmynsmnusa Kak 3JeMeHTapHas
€IMHMIIA BUJA U SBOJIIOLUU.
4 HZGO ];To Hla[m abora JL\II'O 1 1 0.5 buomiorexa LIOK
paTopHast p ) ' https://m.eds00.ru/863e99c6
«CpaBHeHHE BUJIOB 11O
MOP(OITOrUYECKOMY KPUTEPUIO»
5 JIBrxymiye cuibl (3JIeMeHTapHbIe 1 bu6mmotexa [IOK
(bakTOphI) IBOIOLHNH https://m.edsoo.ru/863e9da4
bub6 OK
6 EcTtecTBeHHBII 0TOOP U €ro hopMbI 1 nommoreka L
https://m.edsoo.ru/863e9ed0
Pe3ynbTaThl 3BOMIIOLINHN:
IIPUCIIOCOOJIEHHOCTh OPraHU3MOB U
7 BH1000pa3oBanue. JlabopatopHas | 0.5 bubmmorexa [IOK
padota Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
IPUCIIOCOOJIEHHOCTH OpraHu3Ma U
€€ OTHOCUTEIIbHOIO XapaKTepa»
g Hanpasnenus u nytu 1 bubmmoreka [IOK

MaKpO3BOJIIOIHNH

https://m.edsoo.ru/863e9cle




9 HeobpatuMocTs 3BoOIIHHN
Ucropus xu3nu Ha 3emie u
10 METOJIBI €€ N3yUECHUS
1 I'mnore3sl TPONCXOKIAECHUS XKUZHU bubmorexa [JOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
2 Pa3BuTHe xM3HU Ha 3emJie MO dpam bubmmoreka [{OK
U nepuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl IBOJIIOIIUU
PaCTUTENBHOT'O U dKUBOTHOTO MHUpA.
13 [TpaxkTueckas padota Ne 1 0.5 bubmuotexa LIOK
«HM3ydeHne ncKomaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHu# M )KUBOTHBIX B
KOJIJIEKIUS X))
14 CoBpemeHHas cucrema bu6morexa [IOK
OpPraHuY€eCcKOro Mupa https://m.edsoo.ru/863ead8e
15 DBOJIIOIUS YEJIOBEKa bu6moreka [JOK
(arTpOMOTrEeHe3) https://m.edsoo.ru/863eac2¢c
JBrxyume cuisl (paKTopsl) bubmoreka [IOK
16
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHbIE CTaUU 3BOJIOLUU
4eJI0BeKa
18 YenoBeueckue pachl U MPUPOIHBIE bubmmorexa [IOK
aJlanTaly 4yejIoBeKa https://m.edsoo.ru/863eaea2
Pe3epBHblii ypok. O0001IEHE 110
19 TeMe «BO3HUKHOBEHUE U Pa3BUTHE
JKU3HU Ha 3eMiie»
20 DKoJIOrHs Kak HaykKa




Cpenbl 0OUTaHUS B SKOJIOTUUECKHE

Bbub6morexa IIOK

? (akTopsI https:/m.edsoo.ru/863eafec
AbuoTtnueckne GaKkTOpPHI.
JlabopaTopnas pabora Ne 3.
«Mopdonoruueckre 0COOEHHOCTH
22 pacTeHui U3 pa3HbIX MECT 0.5 Bu6mmorera [IOK
https://m.edsoo.ru/863eb10e
obutanusi». JlabopatopHas pabora
No 4. «Bnusinue cBeta Ha pocT U
pa3BUTHE YEPEHKOB KOJIEyca»
bu6moreka [IOK
23 buomirieckie GaxTopl https://m.edsoo.ru/863eb348
DKOJIOrMYeCcKre XapaKTepPUCTUKH
nonyauuu. [Ipakrnyeckas padota
24 Neo 2 «ITomcuér mumotHOCTH 0.5
MOMYJISIIIUNA Pa3HBIX BUIOB
pacTeHHi
)5 Coo01mrecTBa OpraHu3MoOB — bubmumoreka [IOK
§7(01(5: (0% https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKUE CUCTEMBI bubmmoreka [{OK
(3KOCHUCTEMBI) https://m.edsoo.ru/863ebd6a
OcCHOBHBIE ITOKa3aTEIN
7 9KOCHUCTEMBI. DKOJIOTHIECKUE bu6mmoreka [JOK
nupamusl. CBOWCTBA SKOCUCTEM. https://m.edsoo.ru/863eb5fa
Cykueccus
28 [Ipuponnbie 3KOCHCTEMBI
29 AHTPOIOTr €HHbIE€ IKOCHCTEMBI
30 buocdepa — rmobdanpHas bu6morexa [IOK

JKOCHUCTEMA 3EMITH

https://m.edso0.ru/863ebb5e




31 3aKOHOMEpPHOCTHU CYILIECTBOBAHUS | bubmmorexa [{OK
ounochepbr https://m.edsoo.ru/863ebd16

32 YenoseuecTBo B Onochepe 3emin 1

33 CocyuiecTBoBaHUE PUPOJIBI U ] bubmorexa [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHblii ypok. O600meHne

34 TeMbl «Co001IecTBa 1 1
9KOJIOTMYECKUE CUCTEMBD)

OBUIEE KOJIMYECTBO YACOB I10 34 )5

ITPOTPAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBbTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM ITIPOT'PAMMBbBI

IIpoBepsieMble npeAMeTHBIE Pe3yJIbTAThI 0CBOEHNSI 0CHOBHOM
00pa3oBaTe/IbHOI MPOrpaMMbl CpeHero 001ero 06pa3zoBaHusA

CchopMupoBaHHOCTh 3HAHUI O MECTe U PO OUOJIOTUU B CHUCTEME
HAyYyHOTO 3HAHMS €CTECTBEHHBIX HayK, B (OpPMUPOBAHUU
COBPEMEHHON €CTECTBEHHO-HAy4YHOW KapTHHBl MHpa U Hay4HOrO
MHUPOBO33PEHMsI; O BKJIAJ€ POCCHUICKMX M 3apyOeXHBIX YYEHBIX-
OMOJIOroB B pa3BUTHE OMONOrMM; (YHKIMOHAIBHONH I'PaMOTHOCTH

YCIIOBCKA AJIsd pCHICHHUA JKU3HCHHBIX 3a1a4

YMeHHue pacKpelBaTh COAEpKAHUE OHOJOTMYECKHX TEPMHUHOB U
MOHATUH: KU3HB, KJIETKa, OpraHu3M; MeTaboinu3M (0OMEeH BEIIeCTB U
MpeBpallleHUe SHEPruu), romeocras (CamMOperyJsiius), ypoBHEBas
OpraHu3alusi )KUBBIX CUCTEM, CAMOBOCIIPOU3BEACHUE (PENPOAYKITH),

HAaCJICACTBCHHOCTh, UBMCHYNUBOCTL, POCT U PA3BUTHEC

YMeHue — u3naratb ~ OWOJIOTHYECKHEe  Teopud  (KIETOUHAs,
XpOMOCOMHasl, MyTanMoHHas), 3akoHbl (I'. Mennens, T. Moprana,
H.. BapuioBa) wu yueHus (0 TIIEHTpaX MHOrooOpazus u
IPOMCXOKIEHUS  KyJnbTypHbIX  pactreHuid H.M.  Baswmiosa),

OIIpCACIIAThL I'paHUIBI UX TPUMCHUMOCTH K ) KXUBBIM CUCTEMaM

YMeHue BIageTh METOJAAMH HAYyYHOIO T[O3HAHUS B OHOJIOTUH
(Habmo/ieHne W OINMCAHUE KUBBIX CHCTEM, IIPOLIECCOB W SIBJICHUM;
OpraHu3anuss H TMpPOBEAECHUE OMOJIOTMYECKOr0 JKCIEPUMEHTA,
BBIIBM)KEHUE  THUIIOTE3bl;  BBISIBJICHUE  3aBUCHUMOCTH  MEXIY
HCCIIENYEMBIMU BEJIMYMHAMHU, 00BsICHEHHE MOJIY4YE€HHBIX
pe3ynbTaToOB, HWCIOJb30BAHHBIX HAYYHBIX TOHSATHM, TEOpUH U
3aKOHOB; YMEHME€ J€NlaTb BBIBOJbl HA OCHOBAHUM IOJYYEHHBIX

pe3yJIbTaTOB)

10 KVIACC

Kon
NMPoBepPsieMOro
pe3yjabTara

1

2

3

4

5

YMeHHE BBIACIATh CYIIECTBEHHBIC IPH3HAKA BHUPYCOB, KIIETOK
MPOKAPHUOT W DYKAPUOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX
OpPraHU3MOB; OCOOCHHOCTH TIPOIIECCOB OOMEHA BECIIECTB |
MPEBpAIlCHUs] SHEPTHH B KJIETKE, (POTOCHHTE3a, IIACTUYECKOrOo U

SHEpreTuyeckoro  oOMeHa, XEMOCHHTEe3a, MHTO3a, Melo3a,




OIIIOAOTBOPCHMU, Pa3MHOKCHUA, HHAUBUAYAJIBHOI'O  Pa3BUTHUA

opranusma (OHTOT€HE3)

YMeHue NpUMEHATh IOJyYCHHbIC 3HAHUS JUISI  OOBSICHCHHS
OMOJIOTMYECKUX TPOIIECCOB U SIBJICHHUH, JIJIS1 IPHHATHUS TPAKTUYESCKUX
pCIICHWH B TOBCEIHEBHOM JKM3HM B IeIIX oOecreueHus
0€30I1acCHOCTH CBOETO 3/I0POBbS U 3JI0POBBSI OKPY)KAIOIIUX JIFOJEH,
COONIOZIEHNsT HOPM TPAaMOTHOTO TIOBEACHHUS B  OKpPY)KaroImei
MPUPOAHON cpele; TMOHUMaHWEe HEOOXOIUMOCTH MCIOJIb30BAHUS
JOCTHI)KEHUM COBPEMEHHOW OWOJOTMM U OMOTEXHOJOTHH st

PpalOHAJIBHOT'O IMTPUPOAOITIOJIb30BAHUA

VYmenne peuiaTth 3JICMEHTAPHBIC TCHECTUYCCKUEC 3aJa4Yd HAa MOHO- U
I[I/IFI/I6pI/I,I[HOC CKpCIIUMBAHUEC, CICIINICHHOC HACJICIOBAHUC,; COCTABJIATH
CXCMBI MOHOFI/I6pI/I)IHOFO CKpCIIHMBaHUA JJIA npeacKa3aHusa

HacCJICIOBaHUs IIPU3HAKOB Y OpraHnu3MOB

YMeHue BBINOJHATH JIAOOpaTOpHbIE M IMpaKTUYECKHE padoThl,
cobiolaTh MpaBuia Npu paboTe ¢ ydyeOHBIM U JITAOOPATOPHBIM

00opya0BaHUEM

YMeHHne KpUTUYECKH OLEHUBATh U UHTEPIPETUPOBATh MH(OPMALIUIO
OMOJIOTHYECKOr0  COJIEp)KaHUs, BKIIOYAIOUIYI0 IICEBJOHAy4YHbIE
3HaHHUS W3 pazIMuHbIX HcToyHUKOB (CMU, HaydyHO-mOMyJsipHBIE
MaTepuaibl); dTHUYECKHE AacCIeKThl COBPEMEHHBIX HCCIENOBaHUIl B

6I/IOJ'IOFI/II/I, MCEOULINHEC, OMOTEXHOIOTUH
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YMeHue co3/1aBaTh COOCTBEHHBIE MUCbMEHHBIC U YCTHBIC COOOIICHHUS,
0000111251 O 0JTOTUYECKYI0 HHPOPMAIIHIO U3 HECKOJIbKUX HCTOYHUKOB,

I'paMOTHO HCIIOJIb30BATb MOHSITUHHBIN ariaapar ouoJoruu

11 KIIACC

Kon
NpoBepsieMoro
pe3yJabrara

IIpoBepsieMble mpeAMeTHbIE Pe3ybTAThl 0CBOEHHS 0CHOBHOM
00pa3oBaTe/IbHOI NPOrpaMMbl CpeHero 001ero 00pa3zoBaHus

CdopmMupoBaHHOCTh 3HAHUW O MECTE M POJIM OMOJIOTUU B CHCTEME
HAayYHOTO 3HAaHUS €CTECTBEHHBIX HAyK, B  (OPMUPOBAHUH
COBPEMEHHOW €CTECTBEHHO-HAyYHOW KAapTHUHBI MUpPAa M HAY4YHOrO
MHUPOBO33PEHHsI; O BKJIAJ€ POCCHHCKMX M 3apyOeXHBIX YUYEHBIX-
OMOJIOroB B pa3BUTHE OMONOrMM; (YHKIMOHAJIBHOM I'PaMOTHOCTH

YCIIOBCKA IJIs1 pCHICHUA )KU3HCHHBIX 3a/1a4




YMeHue packpelBaTh COAEpKAaHUE OMOJOIMUYECKMX TEPMHUHOB U
MOHSATHIA: BUJ, TOMYJISIIUsS, TeHO(OH I, SBONIONHS, IBHKYIIHE CHIIBI
(daxTopsn) SBOJIIOLIHH, MPUCIIOCOOIEHHOCTh OpPraHU3MOB,
BUJI000pa3oBaHUE,  JKOJOTMYecKHe  (akToOpbl,  IKOCHUCTEMA,
NPOIYIEHTHl,  KOHCYMEHTBI,  PEOyLIEHTHl, 1ENd  NUTAHUS,

AKOJIOTHYECKas MupamMuaa, Ouoreorenos3, onocdepa

YMeHue uznarate OM0JIOruuecKrue TEOpUH (IBOMIOIIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUS  JBOJIOLMWHU), 3aKOHBI U
3aKOHOMEpHOCTH (3apoabiuieBoro cxoactsa K.M. bapa, uepenoanus
IJIaBHBIX HampasieHuil u nyteil spomonnu A.H. CeBeprioBa, yueHus
o Owuochepe B.M. Bepnaackoro), omnpeaensiTb TpaHULBI WX

MNPpUMCHHUMOCTHU K ) XUBBIM CUCTECMaM

VYMeHue BiafieTh METOJAaMH HayyHOro IIO3HAaHUS B OHOJIOIHH
(HaOyr0JleHne M ONMCAaHUE JKUBBIX CHUCTEM, MPOLECCOB M SIBJICHUH;
opraHu3alMs M HpOBEAECHHE OHOJIOrMYECKOro 3KCIEPUMEHTA,
BBIIBIDKEHUE  TUIOTE3bl;  BBISIBJICHUE  3aBUCHUMOCTH  MEXAY
UCCIIEAY EMBIMU BEJIMYUHAMH, 00BbsICHEHNE I1OJIy4E€HHBIX
pe3yibTaTOB, MCIOJIB30BAHHBIX HAYYHBIX IIOHATUH, TEOpUH U
3aKOHOB; yMEHHME JeJaThb BBIBOABI HA OCHOBAHUM IIOJY4YEHHBIX

pe3yIbTaTOB)

YMeHue  BBIICHATH  CYLIECTBCHHBIE  IPU3HAKH  CTPOEHUSA
OMOJIOTMYECKUX OOBEKTOB: BHUAOB, MOMYJIALUI, MNPOIYLIEHTOB,
KOHCYMEHTOB,  PEIYLEHTOB, OHOTrEOLEHO30B U  HKOCHCTEM;
O0COOGHHOCTH  TPOILIECCOB  HACIEACTBEHHOH  W3MEHYHMBOCTH,
€CTeCTBEHHOro 0TOOpa, BMJI000pa30BaHUSA, IPUCIIOCOOIEHHOCTH
OpPraHU3MOB, AEUCTBUS JKOJOIMUECKMX ()aKTOPOB Ha OPraHU3MBI,
IIEpeHOCa  BEIIECTB M IIOTOKA DHEPrUM B DKOCUCTEMAX,
AHTPONOTEHHBIX M3MEHEHUH B D3KOCHUCTEMAaX CBOEH MECTHOCTH,

KpyroBOpOTa BEIIECTB U OMOI€OXMMHMUYECKUX LIUKJIOB B Orochepe

YMeHue TpPUMEHATh IOJyYCHHbIC 3HAHUS ISl  OOBSICHCHHS
OMOJIOTMYECKUX TPOIIECCOB U SBJICHUM, ISl IPUHATHS TPAKTHYECKUX
pEUICHW B TOBCEIHEBHOW JKM3HM B IeIIx oOecreueHus
0€30MacHOCTH CBOET'O 3J0POBbsI U 3J0POBbSI OKPYKAIOIIMX JFOJCH,
COONIIONIEHUsT HOPM TPAaMOTHOTO TIOBEACHHS B  OKpYXKaromen
MPUPOAHON Cpene; TMOHUMaHWEe HEOOXOIUMOCTH MCIOJIb30BAHUS
JOCTMDKEHUH  COBpEMEHHOW  OMOJOrMM  JUIsl  palMOHaJIbHOIO

MIPUPOAOIOIb30BAHUS




YMeHue pemaTh 3JIeMeHTapHbIe OMOTOTUYECKHUE 3a/1a4, COCTABISATh

CXEMBI [TIepeHOca BEIIECTB U SHEPTUU B IKOCHCTEMaX (L€ MUTAHUS)

YMeHue BBHINONHATH JTA0OpATOpPHBIE M MPAKTUYECKHE pPadOThI,
coOroaTh MpaBwia Mpu paboTe ¢ y4yeOHBIM M J1aOOpPaTOPHBIM

000pyI0BaHUEM

YMeHue KpUTUYECKH OLCHUBATh U MHTEPIPETHPOBATH WH(DOpMAIIHIO
OMONIOTMYECKOr0  COIEp)KaHUs, BKJIOYAIOUIYI0 ICEBIOHAYYHbIC
3HaHMA W3 pazauuHbIX ucTouHukoB (CMMU, HaydHO-mOmyisipHbIE
MaTepuabl); pacCMaTPUBATh IN100aIbHBIE IKOJIOTUYECKHE TPOOIIEMBI
COBPEMEHHOCTH, ()OPMUPOBATH IO OTHOLIEHUIO K HUM COOCTBEHHYIO

IIO3UITUIO
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YMeHue cO31aBaThb CcOOCTBEHHBIE MUCHMEHHEIE U YCTHBIC COO6IJ_[CHI/I$I,
00001mas OM0IOrHYECKyI0 HHPOPMAITUIO U3 HECKOJIBKUX HCTOYHUKOB,

rpaMOTHO UCIIOJIB30BATh MMOHSTHHHBIN arrmapar ouosioruu




ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

10 KJTIACC

Kon IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS

1 buonorus kak Hayka

11 Buonorust — Hayka o >xuBoW mnpupone. Pomb Ouonoruum B (GopMHUpPOBaHUHU

COBPEMEHHON Hay4yHOM KapTUHBI MUpa. CucTeMa OMOIOrMYECKHUX HayK

MeTobl MO3HAHUS KUBOM MPHUPOABI (HAOIIOJEHHE, SKCIIEPUMEHT, ONMHCAHUE,
1.2 U3MepeHue, KiaccHu(UKaIusi, MOJACIMPOBAHME, CTaTHCTHYecKas o0paboTka

JTAHHBIX )

2 JKuBble cUCTEMBI M UX OopraHu3anus

)1 XKusble cuctemsbl (OMOCHCTEMBI) KaK MpeAMeET n3ydeHust ouosioruu. CBoiicTBa

OuocucTeM U UX pasHOOOpa3ue

YpoBHHM OpraHu3anuu OHOCHCTEM: MOJICKYJSIPHO-TCHETHYCCKUH, KICTOYHBIH,
2.2

OpraHu3MeHHbIH, OMYJISIMOHHO0-BU0BOM, SKOCUCTEMHBIH, OHOCEPHBIii

3 XUMHUYECKUM COCTAaB U CTPOCHHUE KIETKU

XUMHUYECKUM COCTaB KJIETKA. XUMHUUYECKHUE DJIEMEHTHI: MaKpO3JEMEHTHI,
3.1 MUKpO3JeMeHThl. Boma u MuHepanbHble BeniectBa. DyHKIUMU BOABI U

MUHCPAJIbHBIX BCUICCTB B KIICTKEC. Ho;mepxcaHHe OCMOTHYECKOro Oalanca

benku. CoctaB u crpoeHue OeiakoB. AMHUHOKHCIOTHI — MOHOMEpHI OEIIKOB.
HeszameHuMble M 3aMEHMMBIE AMHUHOKHCJIOTBI. AMUHOKHUCIOTHBIA COCTaB.
VYpOBHU CTPYKTYpbI O€IKOBOM MOJIEKYJIbI (I€pPBUYHASL, BTOPUYHAS, TPETUYHAS U
10 YeTBEpPTUYHAs CTPYKTypa). XUMHYecKHe cBoWcTBa OenkoB. buonorndeckue
' (GyHKIMM OEJIKOB.

®depMmeHThl — Ononoruueckue karaauzaTopel. CTpoeHue (pepMeHTa: aKkTUBHBIN
neHTp, cyocrpatHas crnenupudHoctb. Kodepmentsl. Butamuubel. Otnmuuns

(hepMEHTOB OT HEOPraHMYECKUX KaTalu3aTOPOB

YrneBonbl: MOHOCaXapuIsl (TJII0K03a, pu003a U 1e30KCUprud03a), Aucaxapu Ibl
(caxaposa, JIakTO3a) M ToOJIMCaxapulibl (Kpaxmal, TJIMKOIeH, IeJIJIH0JI03a).
13 buonornyeckue GyHKIMH YTIIEBOIOB.

' Jlununel:  TpUTAMIEpUIbl, crepouabl, ¢ochomunuasl. 'mapoduiabHO-
ruapodoOHbie cBoMcTBAa. buonornueckue ¢yHkuuu aunuaoB. CpaBHEHHE

yriesoaos, 0O€eNIKOB U JIMIIN 0B KaK UCTOYHHUKOB SHCPIrUU




34

Hyxnennossie kucnotsl: JJHK nu PHK. Hykireotnisl — MOHOMEpBI HYKJIIEHHOBBIX
kucnoT. Ctpoenne u Qynknuu [IHK. Crpoenme u ¢ynkmuun PHK. ATO®:

CTpoeHUE U QYHKIIUU
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Huronorus — Hayka o kierke. Kinerounas teopusi. MeToibl U3yueHHs! KJIETOK

3.6

Krnerka kak mnenocTtHas xuBasi cucrema. OOIIMe MpU3HAKU KJIETOK: 3aMKHYTas
HapyxHas mMemOpaHa, mojiekynsl JJHK kak reHerndeckuii ammapaT, cuctema

cuHresa Oenka

3.7

Tunel KIeTOK: SyKapuoTHUYecKast U mpokapruoTuyeckas. OcoOeHHOCTH CTPOSHUS
npokapuoTuueckod kimetku. Kierounas crtenka Oaxtepuil. CTpoeHue
9YKapUOTHUYECKON KJIETKH. OCHOBHBIE OTJIMYUS PACTUTEIBHOW, KUBOTHOM M

IrpuOHON KIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAJIMUKC, UX
¢yaknuu. [Tnazmatudeckas memOpaHa, e€ cBoiicTBa U pyHkuuu. [luTomnasma u
e¢ opranouapl. OTHOMEMOpaHHBIC OPraHOWIBI KIETKH: JHJOIUIa3MaTHYeCKas
cerb (OIIC), ammapatr [ombmku, Ju30coMbl. [loTyaBTOHOMHBIE OPTraHOWIBI
KJIETKA: MUTOXOHAPUH, TIACTUIBL. [IporCX0kIeHne MUTOXOHAPHUI U TUIACTHL.
Buapl mmactun. HememOpaHHbIe OpraHOMIIBI KIIETKH: PUOOCOMBI, KJICTOYHBIN

LOEHTP, pPECHUYKHU, KT'YTUKH. CDYHKIII/II/I OpPraHoOMJa0B KJICTKH. Bxmrouenns
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SAnpo — perynsatopHslii neHTp KieTku. CTpoeHue sapa: suepHas 000JIoYKa,

KapHoIniaa3mMa, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpaHcIOpT BEILECTB B KJIETKE

}KI/ISHe}IeHTeHBHOCTB KJICTKH

4.1

OOMeH BemecTB, WM MeTa0OIN3M. ACCHUMHIAIUS (IJIACTHYECKUN OOMEH) |
JUCCUMUJISIIUS (PHEPreTHYecKuil 0OMEeH) — JBE CTOPOHBI €IMHOI0 Ipolecca
merabonu3ma. Turbel o0OMeHa BellecTB: aBTOTPOo(dHBINH U reTepoTpodHbIid. Ponb

(bepMeHTOB B OOMeHe BCHICCTB U IPCBPALICHUU S9HEPTUH B KIICTKC

4.2

®ortocunTes. CBeToBast u TeMHOBas (pa3sl hoTocunTesa. Peakiuu porocuuTe3a.
DddextuBHOCTE PoTOCHHTE3a. 3HAUEHUE (HOTOCHHTE3A IS JKU3HU Ha 3emiie.
Biusnue ycnoBuii cpensl Ha (POTOCHHTE3 M CHOCOOBI TMOBBIIMICHHS €ro
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTCHUH.

XeMocuHTe3. XEeMOCHHTE3UpyIue OakTepuu. 3HAUCHHE XEMOCHHTe3a s

JKA3HU Ha 3eMiie

4.3

DHepreTuueckuii oOMeH B KJIeTKe. PacuierieHne BeIiecTB, BBIJCICHUE U
AKKyMYJHUPOBAaHHE OHHEPrUM B KJIETKE. OTambl HHEPreTHYecKoro oOMeHa.
I'makonu3. bpoxenue u ero Buapl. KuciopoaHoe OKHCIEHUE, UM KIETOYHOE

npixanue. D PpHeKTHBHOCTh IHEPreTHYECKOro 0OOMEeHa




4.4

Peakuun wMartpuuHoro cuHreza. ['‘enernueckas wuHdpopmanus u JIHK.
Peanuzanus renerndeckoit nHpopmanuu B KieTke. ['eHeThueckuii Ko U ero
coiicTBa. Tpanckpumnuus —Matpuunbiii cunte3 PHK. Tpancasuus — duocunres

6enka. Konuposanue amunokucior. Poib pubocom B GuocunTe3e Oenka

4.5

Hexnetounsie ¢opMmbl xu3HU — BUpPYCHl. Wctopus oTkpbiTHs BUpycoB (..
WBanoBckuit). OCOOEHHOCTH CTPOEHHMSI M JKU3HEAEATENbHOCTH BHPYCOB.
bakrepuodaru. bonesnn pacTeHuii, XKMBOTHBIX M YEJIOBEKA, BHI3HIBAEMBIC
Bupycamu. Bupyc ummynonepunura yenoseka (B1UY) — Boz6ynurtens CIIM da.

[IpodunakTrka pacmpocTpaHeHHUsI BUPYCHBIX 3a00JICBaHUI

PasmHoxxenue u HWHAUWBUAYAJIbHOC PA3BUTUC OPTraHU3MOB

5.1

Kiierounslii UK, WM KU3HEHHBIM UWKI KJieTkd. MHTepdaza u MHUTO3.
[Ipoueccel, mpotekatone B nHTepdasze. Pernmmkarus — peakius MaTpuIHOTO
cure3a JJHK. Crpoenmne xpomocom. XpoMoCOMHBIH Ha0Op — KapUOTHII.
JunnouaHelii W TalJIOWIHBIA ~ XpOMOCOMHBIE  HAOOpbl.  XpOMaTHIBIL.
LuTomornuyeckue OCHOBBI PAa3MHOXKEHHS M HWHIWBUIAYAIBHOTO PAa3BUTHUSA
OpraHU3MOB.

Henenne xnetku — muto3. Craauu mutosa. Ilpoueccsl, nmpoucxonasiue Ha

pa3HbIX CTAIUSIX MUTO3a. BHOJIOrHYecKUil CMBICT MUTO3a
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@DopMbl pa3MHOXKEHUSI OPraHU3MOB: Oecrojioe U moJjioBoe. Buasl Gecrnosnoro
pPasMHOXKCHUS: JelIeHHEe HaJIBOE, IOYKOBAHWUE OIHO- M MHOTOKJIETOYHBIX,
criopooOpazoBaHue, BEreTaTUBHOE pPa3MHOXEHHE. HckyccTBeHHOE

KIIOHUPOBAHHUEC OPraHu3MoB, €ro 3HaUCHUC AJIs1 CCJICKIUN
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[TormoBo€ pa3sMHOXKEHHE, €TO OTIMYHS OT OECIIOJIOTO.
Meiio3. Craguu wmeio3a. IIpoiiecchl, mpoucxoidiyde Ha CTaausx Meios3a.
[ToBenenne xpomocom B Mmerose. Kpoccunroep. buosormdyeckuit cMpica u

3HaUEHHUE Melo3a
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I'amerorenes — npouecc o0pazoBaHus MMOJIOBBIX KJIETOK Y )KUBOTHBIX. [Io0BBIE
JKeNe3bl: CEMEHHUKHU U simIHuKH. OOpa3oBaHUE U Pa3BUTHE MOJIOBBIX KJIETOK —
ramer (crepMaTo30u/, SHIEKJIeTKa) — ciepMaToreHes u oorenes. OcobeHHOCTH

CTPOCHUA SIAIEKIIETOK U CIICPMATO30MO0B. OHJ'IOI[OTBOpeHI/IC. HapTeHoreHe3
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NunuBuayanpbHoe  pa3BuTHe  (OHTOTeHE3). OMOpHOHAIBHOE  Pa3BHUTHE
(amOpuorenes). Jtarnbl SMOPHUOHAIBHOT'O PA3BUTHSI Y TIO3BOHOYHBIX KUBOTHBIX:
Jpo0JieHue, racTpyJisuus, opraHorenes. [locramOpuonanbHoe pa3puTre. THrbl
MOCTIMOPUOHANIFHOTO Pa3BUTHSL: MpsIMOe, HenmpsiMoe (JIMYMHOYHOE). BrusiHue
Cpebl Ha Pa3BUTUE OPraHU3MOB; (PAKTOPHI, CTIOCOOHBIE BHI3BIBATH BPOKIEHHBIE
YPOICTBA.

Poct um pasButme pacteHuil. OHTOreHE3 IIBETKOBOTO PACTEHHS: CTPOCHUE

CCMCHH, CTaAUU PAa3BUTUSA




HaCJ'Ie):[CTBeHHOCTL U USMCHYUBOCTDH OpPraHM3MOB

6.1

IIpeamer u 3agauu renetuku. FMicTopusi pa3BUTHA T'€HETUKU. BKiaj pocCUiCKIX
U 3apyOeXHbIX YYEHBIX B pa3BUTUE TEHETUKU. MeToabl TI'€HETUKH
(ruOpuUI0NOrUYeCKui,  IUTOTCHETUYECKUH, MOJIEKYJIAPHO-TCHETUYECKUM).
OcHOBHBIE T€HETHYEeCKU e MOHATHS. [ eHeTnueckas CHUMBOJIMKA, UCIIONb3yeMast B

CXEeMaX CKPELIMBAHUI

6.2

3aKOHOMEpPHOCTH HACJIEAOBaHUs MPHU3HAKOB, yCTaHOBJIEHHbIe I'. MeHnenem.
MoHoruOpuHoe CKpeluBaHue. 3aKOH eIWHOOOpa3usi THOPUIOB IIEPBOTO
nokosieHust. llpaBuno gomMuHUpOBaHUS. 3aKOH pACIICIUICHUS MPU3HAKOB.
l'unoresa uncrorsl ramer. [lonHOE ¥ HEMOHOE TOMUHUPOBAHUE.

JurubpuaHoe ckpeuBaHue. 3aKOH HE3aBUCUMOTO HACIIeOBAHMS IPU3HAKOB.
[{uToreHeTnyecKkue OCHOBBI TUTHOPHIHOTO CKpeUIMBaHUSA. AHaIM3UpYIOIIee
cKpemuBaHue. lcnonb30BaHME — aHANM3UPYIOIIETO  CKPELIMBAHUS IS

OIMPCACICHUA I'CHOTHUIIA ocobu

6.3

CuennenHoe HacienoBanue npusHakos. Pa6ora T. Moprana no cuenjieHHOMY
HacIeOBaHUI0 TeHoB. HapylieHue cuemineHus TE€HOB B pe3ylbTare
KPOCCHHTOBEpa. XPOMOCOMHAasi TEOpHs HACIEACTBEHHOCTH. [ eHeTmueckue
KapThl.

I'enernka mosia. XpoMOCOMHOE OINpEIENIEHUE MOJa. AyTOCOMBI M IIOJIOBBIE
XpOMOCOMBI. T'omorameTrHble U IreTeporaMeTHbIC OpPraHHU3MBbI. HaCJIC,Z[OBaHI/Ie

IIPU3HAKOB, CHCIIJICHHBIX C ITOJIOM

6.4

N3meHunBOCTS. BHIBI M3MEHUNBOCTU: HEHACIIECACTBCHHAS U HACIIECICTBEHHAs.
Pone cpenpl B HEHAcHEACTBEHHOW  M3MEHYMBOCTH. XapaKTEpUCTHKA
MOAM(UKAIMOHHON HM3MEHYMBOCTH. BapuanuoHHBIA psil W BapHAMOHHAS
kpuBas. Hopma peakumm npusnHaka. KomdecTBEHHbIE U KAa4E€CTBCHHBIC

IPU3HAKU U UX HOpMa peakiuu. CBolicTBa MOAU(PUKAIIMOHHON H3MEHUNBOCTH

6.5

HacnencrBenHnasi, wiaM TeHOTHNHYECKas, HW3MEHYUMBOCTb. KomOuHaTHBHAS
U3MEHYMBOCTh. Melo3 M TMO0JI0BOM Ipolecc — OCHOBa KOMOMHATHBHOMN
M3MEHUYMBOCTH. MyTannonHas wu3MeHYUBOCTh. Krnaccudukamus MyTarui:
TE€HHBIE XPOMOCOMHBIE, FeHOMHBIE. YacToTa M IpUYMHBI MyTauuid. MyTareHHbIe
(akTopbl. 3aKOH TIOMOJIOTHYECKUX PSJIOB B HACJIEACTBEHHOW H3MEHUYMBOCTH

H.U. BaBuinosa

6.6

I'enetuka uenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbl T'€HETHKH
YenoBeKa: T€HEeaIOTHYECKHI, OJIM3HEIOBEII, [IUTOIrCHECTHICCKUH,
OMOXMMHUYECKUH, MOJIEKYIIpHO-TeHeTHueckuii. CoBpeMeHHOE oIpesieseHue
TE€HOTHUIIA: TTOJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUITUPOBAHKE, B TOM YHUCIIE C
nomotpto [11[P-ananmu3a. HacnenctBenHble 3abo0jeBaHUs 4elIOBEKA: T'CHHbBIC

6OJ'IC3HI/I, 00JIe3HH C HaCIeICTBEHHOMN npeaApacIIoIoKCHHOCTbIO, XPOMOCOMHBIC




6one3nu. ComaTHuecKue M TeHepaTUBHbIE MyTaluuu. [IpuHIUIBI 3710pOBOrO
06pa3a KHU3HHU, JUArHOCTHUKH, HpO(l)I/IJ'IaKTI/IKI/I n JICUCHHUA TI'CHECTHYCCKUX
Oone3Hei. Menuko-reHeTn4eckoe KOHCYJIbTHPOBAHHE. 3HayeHue
MCZ[I/IIII/IHCKOﬁ FCHCTUKHU B MNOPCAOTBpAlICHUU W JICHCHUHU TCHCTUYCCKUX

3a00JIeBaHUIl YeI0BEKA

Ceneknusi opraan3MoB. OCHOBBI OMOTEXHOJIOTUH

7.1

Cenexuus Kak HaykKa M Ipolecc. 3apoXkAEHHUE CEIEKIUH U JIOMECTUKAIllus.
VYuenne H.M. BaBumoBa 0 LEHTpaX MNPOMCXOXKACHHS W MHOT000pas3us
KyJIbTYPHBIX pacTeHUH. LleHTpBI NpOMCX0KAEHUS JOMAIIHUX )KUBOTHBIX. CopT,

1opo/Ia, IMTaMM

7.2

CoBpeMeHHbIE METO/bI celeKIMU. MaccoBblil U MHAMBUIYaIbHBIH OTOOPHI B
CEJIEKLIUU pacTeHUud M >KUBOTHBIX. OlleHKa 3KcTephepa. biuszkoponacTBeHHOE
ckpenmBanue — uHOpuauHTr. Yucras muaus. CKpemmBaHUE YUCTHIX JIMHUM.
I'ereposuc, unu rubpunnas cuia. HepoacrseHHoe ckpelinBanue — ayTOpUIUHT.
Otnanéunass rubpuausanuss U e€ ycnexu. VCKycCTBEHHBIH MyTareHes u
NOJIyYEHHUE TMOJUILJIONIOB. JIOCTHIKEHMSI CENEKIMM PAaCTEHHUH, >KMBOTHBIX M

MUKPOOPraHU3MOB

7.3

buorexHosioruss kak oOTpacib MNPOU3BOJCTBA. |'€HHAs WHMKEHEpUs. Tarbl
co3nanusa pexomOuHantHoM JIHK u TpaHcrenneix opranusmoB. Kierounas
uxkeHepus. Kierounele KyabTypbl. MHUKPOKIOHAJIBHOE pPa3MHOKEHUE
pactenuii. KioHMpOBaHME BBICOKOMPOAYKTHUBHBIX CEIbCKOXO351CTBEHHBIX
OpPraHu3MOB. DKOJOrM4eckue U aThuueckue npodsembl. MO — renermuecku

MOAM(PUIINPOBAHHBIE OPraHU3MBI

11 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COIEPKAHNUS

DBOIIOIIMOHHAS OUOJIOT S

1.1

DBOIIOIMOHHAS TEOPHSI U €€ MECTO B OMOJIOTHH.

CupgerenbcTBa ABOMIONHMH. [laneoHTONOrHYecKne:  TMOCIEN0BATEIBHOCTD
MOSIBIICHUSL BHJIOB B TAJICOHTOJIOTMYECKOW JICTOIHCH, IMEepPeXOaHble (HOPMEIL.
buoreorpaduueckue: cxoacTtBo W pasznuume ¢dayH U (QIOp MaTepUKOB H
OCTPOBOB. DMOpPHOJIOTHYECKHE: CXOACTBA W PA3NUYHsl SMOPHOHOB pa3HBIX
BUJIOB  TMO3BOHOYHBIX. CpaBHHUTENHHO-aHATOMHYECKHE:  TOMOJIOTHYHBIC,

AHAJIOT'NYHBIC, PYAUMCHTAPHBIC OpTraHkbIl, aTaBU3MBbI. MOJ'IGKy.]'ISIpHO -




OMOXUMHUCCKHE: CXOACTBO MCEXaHHU3MOB HACJICACTBCHHOCTHM HW OCHOBHBIX

METabOJIMYECKUX MyTeH y BCEX OPraHU3MOB

1.2

OpomononHass  teopuss Y. JlapBuna. Ilpenmnochliki  BO3HHMKHOBEHHS
IapBUHU3MA. J[BHKYIIME CHUJIBI IBOJIONUU BHAOB 1o [lapBuHy (M30BITOYHOE
Pa3MHOXKEHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEONPEAETEHHAS U3MEHYNUBOCT,

O6oprOa 3a CyIecTBOBaHUE, €CTECTBEHHBIN OTOOD)

1.3

Cunrtetnueckass Teopusi dBomoiuu (CTD) u ocHOBHBIE €€ TMOJOKCHHS.

MukposBomorus. [Tomynsius kak equHUIa BUIa U SBOJTIOLNHT

1.4

JBwxynwe cuibl (GpakTopel) SBOJIOINUHM BHJIOB B INpUpone. MyTalMOHHBIH
npolecc 1 KOMOMHATUBHAS M3MEHUMBOCTb. [lonynsiinoHHble BOJIHBI U Apeid
reHoB. M3omsauusa u murpanus. EcrectBeHHbIit 0T60p — Hanpasisitomuil pakrop
3BOMIOIMU. POPMBI €CTECTBEHHOT 0 0TOOpA.

[Ipucroco01eHHOCTh OpPraHW3MOB Kak pe3yinbTaT HBomouuu. [Ipumepst
IPUCIIOCOOJIEHUH Yy OpraHu3MoB. ApoMOp(O3bl U UM 0aJANITALIUH.

Bun u  BunmoobpazoBanume. Kputepun  Buma. OcHOBHbIE  (HOPMBI

BU1000pa3oBaHus: reorpaduieckoe, IKOIOTHIeCcKoe

1.5

MakposBomouusi. DopMbl  IBOJIOLMU:  (QUIETHYECKAs, JUBEPreHTHasd,

KOHBEPreHTHasI, mapasienbHas. HeoOpaTHMOCTh 3BOMONNN

Bo3HUKHOBEHHE 1 pa3BUTHE )KU3HU Ha 3eMJIe

2.1

JloHayuHble mNOpencTaBiICHUS O 3apOXKACHUM KU3HU. HayuHble runoressl
BO3HMKHOBEHHS JKM3HM Ha 3emiie: abuoreHe3 W TaHCIepMHs. XUMHYEeCKas
SBOJIONMS. DKCIHEPUMEHTAIbHOE TMOATBEPKICHUE XUMHYECKOW HSBOJIOLMH.
Hauanwabie 3tanbr 6monmornueckoi sBosonun. ['unoreza PHK-mupa. Ilepsoie

KJICTKHU U UX 3BOJIIOIIHA. cDOpMI/IpOBaHI/IC OCHOBHBIX I'PpYIIII J)KUBBIX OPraHU3MOB

2.2

Pa3Butue xu3Hu Ha 3emsie mo spam u nepuonamMm. Karapxeil. Apxelickas u
nporepo3oiickass 3pel. [lameo3olickas »pa u €€ NepHoibl: KeMOPHiiCKHH,
OpIOBUKCKUMW, CHJIIYPUHUCKUH, JE€BOHCKHUM, KaMEHHOYTOJbHBINA, MEPMCKHUM.
Me3o30lickas pa U €€ NepUOoAbl: TPHACOBBIN, FOPCKUN, MEJIOBOM.

Kaiino3olickas »92pa u €€ 1epuoAbl: MaJCOreHOBBIM, HEOTCHOBBIMH,
AQHTPOIIOT€HOBbIN. XapakTepUCTUKA KiIMMaTa U T'€0JOTMYECKHUX IPOLIECCOB.
OCHOBHBIE 3TaIlbl YBONIONHH PACTHTEIHFHOTO U )KUBOTHOTO MHpa. ApoMopdo3bl
y pacTteHui U XUBOTHBIX. [losiBIeHME, paclBET U BbIMHUpPAHUE TPYII KUBBIX

OpraHU3MOB

2.3

Cucrema OpraHm4yeckoro Mupa Kak oTpaxkeHue »s3Bomonuu. OCHOBHbIE

CHUCTEMAaTU4ECKUE IPYIIIBI OPraHU3MOB
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OBomonys yenoBeka. AHTPOIIOJIOTHs Kak Hayka. PazButue npencraBieHuil o
MPOMCXOXKICHUN dYelloBeKa. MeToabl m3ydeHusi aHTpornorenesa. Cxoacrtsa u
pasIu4us YeIOBeKa U KUBOTHBIX. CHCTEMAaTHUECKOE MOJIOKEHUE YETOBEKa.

JBuxymiue cuisl (hakTopsl) aHTpororenesa. HacinenctseHHas H3MEHYUBOCTD U
€CTeCTBEHHBI 0TOOp. OOIIECTBEHHBI 00pa3 >KW3HM, M3TOTOBJICHUE OPYIUit

TpYZla, MBILLIJIEHUE, PEYb

2.5

OCHOBHBIE CTaJUU U BETBU HBOJIIOIMM YEJIOBEKA: aBCTPAJIONUTEKH, YemoBek
ymensiid, Yenosek npsamoxopsammi, YenoBek Heanxaepraibckuii, UYenoBek
pasyMHBIH. Haxoaku MCKOmaeMbIX OCTaHKOB, BpEMsl CyIIECTBOBAaHHs, 00JIacTb

pacrpocTpaHeHus, 00bEM TOJIOBHOTO M0O3ra, 00pa3 KU3HU, OpyIus

2.6

Yenoseueckue pacsl. OCHOBHBIE OOJIbILINE PAChl: €BpONICOUIHAS (EBpa3uiicKast),
HEerpo-aBCTpajionHasi  (’KBaTopuajbHas),  MOHrOJIOMAHAas  (A3MaTCKO-
amepukaHckas). UepTsl NMPUCIIOCOOICHHOCTH NPEACTABUTENEH YeloBeYecKuX
pac K ycinoBHMAM cyuiecTBoBaHus. EnumHCTBO uenoBedeckux pac. Kputuka

pacuzma

OpraHusMbl U OKpy>Karomias cpeaa

3.1

DKonorust Kak Hayka. 3a/ladyd U pas3fiesibl SKOJIOTHU. MeTo/bl IKOJIOrUYeCKUX
UCCIIeIOBaHUU.  DKojormdeckoe  MupoBos3peHue. Cpenbl  oOMTaHHS

OpPraHu3MoB: BOAHAs, HA3EMHO-BO3AYyIlIHAA, IOYBCHHAA, BHYTPUOPTraHU3MCHHAA

32

Okonoruueckue ¢akropel. Kimaccuduxamus SKoJI0OrMd4eckux  (pakTopoB:
abuoTHUeCcKrue, OMOTHYECKME U aHTPONOreHHblE. JeWCTBHE HKOIOrMYECKUX

(aKTOpPOB HAa OPraHU3MBI

33

Abuotndeckue (akTopbl: CBET, TeMIlepaTypa, BIaKHOCTb. DoTonepuoansm.
[Ipucniocobnenuss opraHu3MoOB K JEHCTBUIO aOMOTHYECKUX (aKTOPOB.

buonornueckne puTMel

34

buornueckue dakropsl. Bunsl OMoTHYECKUX B3aMMOJICHCTBHI: KOHKYPEHIUS,
XMIIHUYECTBO, Mapa3sUTU3M, MYTyalu3M, KOMMEHCAJINU3M (HaXJIeOHUYECTBO,
KBapTUPAHTCTBO), aMEHCAJIM3M, HEUTpaJm3M. 3HaueHHE OMOTHYECKUX

B3aMMOJEHCTBUMN JJIs CYLLIECTBOBaHUS OPraHU3MOB B IPUPOIHBIX COOOIIECTBAX

3.5

OKOJIOTHYSCKHE XapaKTCPUCTUKHU MOy H. OCHOBHEIE ImoxasaTein
nonyJjAnun: YUCICHHOCTb, IJIOTHOCTH, POXIAACMOCTHh, CMEPTHOCTH, HPHUPOCT,

mMurpanus. JImHaMuKa YMCIEHHOCTH MONYJISILUHU U €€ perysauus

COO6HI€CTB3 " OKOJIOTHYCCKUE CHUCTEMbI




4.1

CoobmiectBo opraHu3mMoB — OuoneHo3. CTpyKTypbl OMOII€HO3a: BHI0Basd,
NpOCTpaHCTBEHHAs, Tpoduueckas (muieBas). Buabl-momuHanTel. CBSI3M B

OHoIleHO3E

4.2

Okonoruueckue cucreMbl (9kocucremsl). Ilonstue o006 »skocuctemMe U
6uoreorenoze. DyHKIMOHANbHbIE KOMIIOHEHTHI 3KOCHCTEMBI: MPOAYIEHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopoT BemectB H MOTOK DJHEpPrUu B
skocucreMe. Tpodudeckue (MUIIEBbIC) YPOBHU IKOCHCTEMBI. [IuleBbIe enu u
cetu. OCHOBHBIE TIOKa3aTeNId dSKOCHCTEMBI: Ouomacca, HPOIYKIUS.
DKONOru4ecKrne MUpaMubl: MPOAYKINH, YUCIEHHOCTH, OnoMacchl. CBoOiCTBa

OKOCHUCTEM: YCTOﬁqHBOCTB, CaMOpCryJanmsa, pasBuUTHUC. C}’KHGCCI/IH

43

[IpuponHbie 3KOCHCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHUCTEMAa XBOWHOTO WU
HIMPOKOJIMCTBEHHOI' O JIeca.

AHTpOIIOTEHHBIE ~ 3KOCHCTEMBI.  ATrpPO’KOCUCTEMBL. Y POOIKOCHCTEMBI.
buonorunueckoe u X03sAHCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCH CTEM.
buopasnooOpasue kak ¢aktop ycroiuuBoctd sKocucreM. CoxpaHeHue

OMOJIOTUYECKOT0 pa3HO00pa3us Ha 3emiie

4.4

Yuenne B.M. Bepnaiackoro o Owocdepe. ['paHuIipl, cocraB W CTPYKTypa
ounocdepsl. XKuoe BemecTBo U ero pynkuuu. OcobeHHOCTH OHOCchepsl Kak
rno0anbHON 3KOocHCTeMbl. JlMHamMHuUecKoe paBHOBecME M OOpaTHasl CBSI3b B
ouocdepe. KpyroBopotsl BemiecTB M OMOT€OXUMUYECKHAE HUKIBI IJIEMEHTOB

(yrnepona, azorta). 3oHaIbHOCTh Onochepbl. OCHOBHBIC OMOMBI CYIIH

4.5

YenoreuectBo B Omochepe 3eMin. AHTPONOTEHHBIE U3MEHEHUs B Ouocdepe.
['moGanbHbIE 3KOJOTHYECKHE TPOOITIEMBI.
OcHoBa palnMOHAJIBHOTO YIpPAaBIEHUS NPUPOAHBIMH peCcypcaMd U UX

ucrojb3oBaHue. JlocTkeHnst OMOJI0ruy U 0XpaHa MPUPOAbI




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

MHTEPHET
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