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HOACHUTEJIbBHAA 3AIINCKA

[Tpu pa3paboTke MporpaMMbl IO OHOJIOTUU TEOPETHUECKYIO OCHOBY JJISl ONIPEICIIEHUS TIOAX0I0B K
dopmupoBaHui0 cojepxkaHus ydeOHoro mpeamera «buosorus» cocTaBWIM:  KOHIENTYaJIbHbIE
nosnoxkeHuss ®I'OC COO o B3auMOOOYCIIOBICHHOCTH LIEJEH, COJEep)KaHus, pe3ylbTaroB OOydEeHUS U
TpeOOBaHMK K YPOBHIO TOATOTOBKM BBIITYCKHHKOB, TOJOXEHHS 00 OOmUX HEeNsIX M TNPUHIMIAX,
XapaKTEepPU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI cpeiHero olmiero odpasoBanus B Poccuiickoit
denepanyn, a TakKe MOJOKEHUS O crienupuKe OHOJIOrur, e€ 3HAaUCHUH B TIO3HAHUU KUBOW MPHUPOIBI U
o0ecrieyeHNH CYIIECTBOBAHMs 4YelloBeueckoro oobmiectBa. CoriacHO Ha3BaHHBIM  IIOJIOKEHUSM,
OTIpeieIeHbl OCHOBHBIE (DYHKIIUH MPOTPaMMBbI TI0 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Owosioruu Aa€T TpeICTaBICHHE O IEsAX, 00 oOmel crpaTeruu oOydeHWs,
BOCIIUTaHUS W pa3BUTHUsI OOydaroUIuxcs cpeicTBaMu yueOHoro mnpenmera «buonorus», ompenenser
00s3aTeNbHOE MPEIMETHOE COJIEp)KaHUEe, €ro CTPYKTYpy, paclpeieleHHe IO pas3jieiaM U TeMaMm,
PEKOMEHYyeMYIO TIOCIIEIOBATEIIEHOCTh M3YUEHHsI Yy4eOHOTO MaTepualia ¢ Y4ETOM MEKIPEIMETHBIX U
BHYTPHIIPEIMETHBIX CBsI3EH, JIOTHKH 00pa3oBaTeNbHOTO nporecca, BO3PAaCTHBIX
0COOEHHOCTEHN 00yJaromuxcsl.

B mporpamMme mo OWOJIOTHH Tak)Ke YYHTHIBAIOTCS TPEOOBAaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM,
MeTanpeIMETHBIM U TIPEAMETHBIM pe3yJibTaTaM 00y4eHHUs B (OPMHUPOBAHUK OCHOBHBIX BHIOB y4eOHO-
MO3HABATEIPHOW  JCSITEIBHOCTH/YIEOHBIX JEHCTBHM OOyJalOmMXCS IO OCBOSHHUIO COJCpXKaHUS
O6uo0rnueckoro oopazoBaHusl.

B nporpamme mno Ouomoruu (10-11 ximaccel, 0a30BbIii YpOBEHb) pealM30BaH MPUHIUI
MIPEEMCTBEHHOCTH B M3Y4EHHH OMOJIOTHH, ONlarojaps 4eMy B HEH MpocMaTpUBAETCs HAPABICHHOCTh Ha
pa3BUTHE 3HAHUH, CBSA3aHHBIX C (DOPMHUPOBAHMEM E€CTECTBEHHO-HAYYHOT'O MHPOBO33PEHMs, LIEHHOCTHBIX
OpHUEHTAIMI JINYHOCTH, 3KOJOIMYECKOIO MBILUIEHUS, MPEACTaBICHUM O 310pOBOM 00pasze XHU3HH U
OCpe)XHBIM OTHOIIEHHWEM K OKpyXKawied mnpupoaHou cpeae. [lodTomy Hapsay ¢ H3ydeHHUEM
00111e0M0I0rMUECKIX TEOPUH, a TaKKe 3HAHUN O CTPOECHUH >KUBBIX CHCTEM Pa3HOIO paHra U CyHIHOCTH
OCHOBHBIX IPOTEKAIOIIMX B HHUX IMPOILECCOB B IporpaMme IO OHOJIOTUH YJIEICHO BHHUMaHHE
UCIOJIb30BAHUIO TOTYYEHHBIX 3HaHUI B MNOBCEJHEBHOMN JKU3HU Ul PELICHUs MPUKJIAIAHBIX 33/1a4, B TOM
yucae:  NpOQWIAKTUKM  HACICACTBEHHBIX  3a00JIeBaHMM  ueloBeKa,  MEIUKO-T€HETHYECKOIO
KOHCYJIbTUPOBAHUs, OOOCHOBAaHHMS 3KOJOIMYECKH I1eJecOOOpa3HOro IOBEJCHUS B OKpYKarolleH
IIPUPOJHOM CpeJie, aHaIN3a BIUSHUS X03HCTBEHHOM 1€ATEIbHOCTH YEJI0BEKAa Ha COCTOSHUE IPUPOAHBIX
Y UCKYCCTBEHHBIX IKOCHUCTEM. Y CHJICHHE BHUMAHHUS K IIPUKIIQJAHOMN HAIIPaBJICHHOCTH y4eOHOTro MpeaMeTa
«buonorus» NPOAUKTOBAHO HEOOXOIMMOCTBIO OO0ECIEUYEeHUs YCIOBUH [UId peIIeHUus OJHOW W3
aKTyaJbHbIX 3a/1a4 IIKOJIbHOTO OMOJIOIMYecKOro oOpa3oBaHus, KOTOpas NpeanoaaraetT GopMHUpPOBaHUE Y
oOyyaromuxcs CIIOCOOHOCTH  aJalTUPOBaTbCd K  W3MEHEHHUSAM JUHAMUYHO  Pa3BHBAIOLIETOCS
COBPEMEHHOT'O MHUpA.

buosoruss Ha ypoBHe cpeaHero oOmiero oOpa3oBaHMs 3aHMMaeT BaxHoe Mecto. OHa
oOecnieunBaeT GopMHUpOBaHUE Y 00YUaIOIIMXCs IPEACTAaBICHUI O HAYYHOM KapTHHE MUpa, pacluupseT U
0000IaeT 3HaHUSA O XHMBOW NpUpPOAE, €€ OTIMYUTEIbHBIX MPHU3HAKAX — YPOBHEBOM OpraHu3aluud MU
9BOJIFOLIUM, CO3MaéT YCJIOBHUS JUIS: T[O3HAHUS 3aKOHOB OKMBOM  HpUpoAbl, (HopMupoBaHMS
(GYHKIMOHATBHON T'PaMOTHOCTH, HAaBBIKOB 3/I0pOBOr0 M 0€30IacHOro oOpas3a >KU3HH, SKOJIOTHYECKOTO
MBIIIUIEHUS], IEHHOCTHOTO OTHOLIEHUS K )KMBOM NMPUPOJIE U YETIOBEKY.

Bonbmoe 3HaueHwe OMOJIOTHS MMEET TaKKe Ul PELIeHHs BOCIHUTATEIbHBIX M Pa3BUBAIOIINUX
3ajay  cpeaHero oOmiero oOpa3oBaHus, couuanu3auuu oOydarouuxcs. M3ydenue Ouonoruu
oOecrieunBaeT  ycinoBUS Ui (OPMUPOBaHMS ~ MHTEUIEKTYalbHbIX, KOMMYHHUKAIlMOHHBIX U
MH(GOPMAIIMOHHBIX HABBIKOB, ICTETHUECKOM KYyJIBTYpbI, CIOCOOCTBYET MHTErpaliMu OHOJIOTHYECKUX
3HaHUH C NPEJCTaBICHUAMU U3 APYTUX YUEOHBIX IPEIMETOB, B YACTHOCTH, (PU3UKH, XUMHUU U reorpapui.
Ha3BanHble MOJOXKEHHUA O NpeAHAa3HAaYeHWH y4yeOHOro mpeamera «buonorus» cocTaBUIM OCHOBY JUIS
OTpeNieNIeHus] TOJX0/J0B K OTOOpY M CTPYKTYPUPOBAaHHIO €ro COJIEp)KaHus, MPEACTaBICHHOTO B
porpamme o GHOJIOTUu.




Otb6op conepxanusi yueObHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE OCYIIECTBIEH C
MO3UIMH KyJIbTypOCOOOPA3HOTO TOIX0/a, B COOTBETCTBHH C KOTOPHIM OOYYarOIIUECs: JOJKHBI OCBOUTH
3HAHWS M YMCHHS, 3HAa4MMble s (opmupoBaHusi OOIICH KYIBTYpPhI, OMpEACISIONUE aJIeKBATHOE
MOBE/ICHUE YEJIOBEKA B OKPYXAIOMICH MPUPOTHON cpene, BOCTPEOOBAHHBIE B TIOBCEIHEBHOW JKU3HHU H
MPAKTUIECKOU JIeATeNbHOCTH. OCO000€ MECTO B ATOW CHCTEME 3HAHUN 3aHUMAOT 3JIEMEHTBI COACPIKAHUS,
KOTOpBIE CIY)XKaT OCHOBOU Jjisi (JOPMUPOBAHUS TPEACTABICHUN O COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHE MHPa U IICHHOCTHBIX OPUCHTANUSAX JIMIHOCTH, CIIOCOOCTBYIOIINX TYMaHH3AI[UU OUOJIOTHIECKOTO
oOpa3oBaHUsl.

CTpykTypHpOBaHHUE COJEpKaHUS yIeOHOTO MaTepraia B IporpaMMe 1o OHOJIOTHU OCYIIECTBICHO
C y4€TOM MPHUOPUTETHOTO 3HAUCHUS 3HAHUK 00 OTIIMUUTEILHBIX OCOOCHHOCTSIX JKUBOH MPHPOMBI, O €&
YPOBHEBOH OpraHU3allid W 3BOJIONUH. B COOTBETCTBHHM C ITHM B CTPYKType YYeOHOro mpeaMmeTa
«buonorus» BBIIEICHBI CIICTYIONIUE COIepiKaTeIbHbIe TUHUH: «broorus kak Hayka. MeTo il HAy9HOTO
no3HaHusy, «Kierka kak Owosiormueckass cuctemay, «OpraHu3M Kak OHMOJOTHYECKas CHCTEMay,
«Cucrtema U MHOrooOpa3ue OpPraHuvecKoro MHUpa», «IBOJIOLUUS >KUBOU MPUPOIBD), «IKOCUCTEMBI U
MPHUCYIIHE UM 3aKOHOMEPHOCTH.

lenp w3ydeHus ydeOHOTO mpeamera «buonorus» Ha 0a30BOM YpOBHE — OBJAJICHUE
00yJaIONTUMUCS 3HAHUSIMHU O CTPYKTYPHO-(DYHKIIMOHATBHON OpraHU3aIiH KUBBIX CHCTEM PAa3HOTO paHTa
¥ TIPHOOpETEHUE YMEHHI HMCIIOIh30BaTh 3TH 3HAHUS I TPAMOTHBIX JICHCTBUN B OTHOIIEHUU OOBEKTOB
YKUBOU MPUPOIBI M PEIICHHS PA3TMYHBIX )KH3HESHHBIX ITPOOIIEM.

JocTmkenne Tend W3ydeHHs ydeOHoro mpeamera «bwosorums» Ha 0a30BOM  ypOBHE
oOecrieunBaeTCs PEIICHUEM CIICTYIONTUX 3a]1a4:

OCBOCHHE OOYYAIOIIMMHCS CUCTEMBI 3HAHWH O OWOJIOTMYECKHUX TEOPHSIX, YUCHHSIX, 3aKOHaX,
3aKOHOMEPHOCTSX, THUIOTe3aX, MpaBUIIaX, CIYKaIUX OCHOBOHW JuIs (POPMHUPOBAHHS TPEICTABJICHUH O
€CTECTBCHHO-HAYYHON KapTHHE MHUpa, O METOJIaX HAYYHOTO ITO3HAHUS, CTPOCHHH, MHOTOOOpasuu W
O0COOEHHOCTSIX )KMBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3alliy, BBIAAIOIINXCS OTKPBITUSAX U COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH;

dbopmupoBanue y oOy4aroUIUXcs TII03HABATEIbHBIX, HWHTEJUIEKTYAIbHBIX M  TBOPYECKHX
CIOCOOHOCTEH B Mpoliecce aHalM3a JaHHBIX O MyTAX Pa3BUTHS B OMOJIOTUM HAYYHBIX B3IJISIOB, HIEH U
MOAX0JIOB K U3YYEHUIO )KUBBIX CCTEM Pa3HOTO YPOBHS OpraHU3aIy;

CTAaHOBJICHHE Yy OOydJarommxcss oOmed KyabTypbl, (DYHKIIMOHATBLHOW TPaMOTHOCTH, Pa3BUTHE
YMEHUI OOBSICHATH U OIICHUBATD SIBIICHUS OKPY)KAIOIIETr0 MUPA )KMBOW MPHUPOJIbI HA OCHOBAHUU 3HAHUHN U
OTIbITA, MOJIYYEHHBIX MPU U3YYEHUU OHOJIOTUH;

(dbopmupoBaHue y 00y4arOIIUXCsl YMEHUH HILTIOCTPUPOBATh 3HAUEHHE OMOJIOTMYECKUX 3HAHUI B
MPAKTUYECKOW JEeSATeIbHOCTH YEeJIOBEKa, pPa3BUTUU COBPEMEHHBIX MEAULHUHCKUX TEXHOJOTUH U
arpoOUOTEXHOJIOTUH;

BOCIIUTaHHE YOEXKAEHHOCTH B BO3MOXXHOCTH TII03HAHUS YEJIOBEKOM JKHUBOM  MPHUPOIBL,
HE0OX0IMMOCTH OEpeKHOr0 OTHOIICHUS K HeH, COOMIOAeHMS STHYECKMX HOPM IpU MPOBEACHUU
OMOJIOTMYECKUX HCCIIEI0BAHUN;

OCO3HAHME IEHHOCTH OHOJOTMYEeCKHX 3HAaHWUW s TOBBIIICHUS YPOBHS SKOJOTHYECKON
KYJIBTYpBI, 7151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHS;

MpPUMEHEHHE MNPUOOPETEHHBIX 3HAHUM W yMEHHMH B TIOBCEIHEBHOM KHU3HU [UIS OLICHKH
MOCJICJICTBUI CBOEH NEATENILHOCTH MO OTHOIICHUIO K OKpYXKarolleh cpene, COOCTBEHHOMY 30POBBIO,
000CcHOBaHHE U cOOJIOIEHHE Mep TTPO(PHIIAKTHKY 3a001€BaHU.

B cucreme cpemnero o6mero oOpasoBanusi «buonorus», uzydaemas Ha 0a30BOM YpOBHE,
SABISAETCA O00s3aTelNbHBIM YU4eOHBIM TPEIMETOM, BXOJAIIMM B COCTaB MpeAMETHOH obmactu
«EcTecTBeHHO-HAy4YHBIE TTPEIMETHDY.

s u3ydenus Ouonoruu Ha 0a30BOM YpPOBHE CpEeIHEro oOIero o0pa3oBaHUS OTBOIUTCS 68
gacoB: B 10 kiacce — 34 yaca (1 yac B Henento), B 11 knacce — 34 gaca (1 yac B Heemo).

COJEPKAHUE OBYYEHUA

10 KJIACC




Tema 1. buosiorusi kKak Hayka.

buonornss kak Hayka. CBsi3b OHOJIOTMM C OOINECTBEHHBIMHM, TEXHHUYECKUMH W JAPYTUMHU
€CTECTBEHHBIMH HayKaMu, GriIocopueit, STUKO, 3CTeTUKO# 1 mpaBoM. Posns 6rosiorun B popMUpOBaHUU
COBPEMEHHOM HAayYHOH KapTUHBI Mupa. CucTtemMa OMOIOTHYECKUX HayK.

Metoapl TO3HAHUS JKUBOW MPHPOIBI (HAOIIOAEHWE, SKCIIEPUMEHT, OIMCaHWEe, W3MEpEHUeE,
KJaccu(uKaIys, MOICIMPOBaHNE, CTATHCTUYECKasi 00pabOTKa JaHHBIX).

JdemoHcTpaumuu:

[Moprpetsr: Y. Japsun, I'. Mennens, H. K. Konbuos, Ix. Yorcon u ®@. Kpuk.

Tabnuiet u cxembl: «MeTo bl IO3HAHUS KUBOU IPUPOIBI».

JlabopaTopHble U NPAKTHYEeCKHE PadOThI:

[Ipaktuyeckas pabora NO 1. «lcmonp3oBaHuMe  pa3IMYHBIX  METOJOB TpU  U3YyYCHHUU
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl H UX OPraHU3ALMSA.

Xusble cuctembl (OMOCHCTEMBI) KaK MpeAMET u3ydeHus Omosioruu. OTIMYUE )KMBBIX CHUCTEM OT
HEOPraHU4YECKOW IPUPOJIBIL.

CpoiicTBa OmocucTteM U UX pa3sHooOpasue. YpOBHU OpraHU3alMi OMOCHUCTEM: MOJIEKYJSPHBIH,

KJIETOYHBIH, TKaHEBEIH, OpraHU3MEHHBIMH, MOMYJISIIIUOHHO-BUOBOM, 9KOCHUCTEMHBIH
(6buoreoneHoTHYECKHiT), OHOChHEPHBIH.
JdemoncTpaumnu:

Tabnuie! u cxembl: «OCHOBHBIE IPU3HAKH KU3HW», « Y POBHH OPTraHU3aIlAN )KUBOW TIPUPOIBD».
Ob6opynoBanue: moaens Moiekyasr JJHK.

Tema 3. XuMHn4ecKkuii cOCTaB U CTPOEHHE KJIETKH.

XHWMHUYECKUHN COCTAB KJIETKH. XMUMHUYECKHE 3JIEMEHTHI: MaKpOAJIEMEHTBI, MUKPOJIEMEHThI. Boa
Y MUHEpaJIbHbIE BEIIECTBA.

OyHKIMU BOJBI U MUHEPAIbHBIX BELIECTB B KiieTke. [loanep:kanue ocMoTHUecKkoro O6anaHca.

benku. CoctaB u cTrpoeHHe OETKOB. AMHHOKHCIOTHI — MOHOMEpHI OenkoB. HeszameHumbie u
3aMEHUMBIC AMUHOKUCIOTHI. AMHWHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYphl OEITKOBOW MOJIEKYIIbI
(mepBuyHasi, BTOpUYHAs, TPETUYHAs M 4YETBEPTUYHAS CTPYKTypa). XUMHYECKHE CBOMCTBAa OEIKOB.
buonorndeckue GpyHKIIMU OCITKOB.

@®epMeHThl — Ouosornyeckue Katanuzaropbl. CrpoeHue QepmeHTa: aKTUBHBIM IIEHTP,
cyOoctpatHas crneuuduunHoctb. Kodpepmentsl. Butamunpl. Otinuuns (GepMEHTOB OT HEOPraHMYECKHX
KaTaJIn3aToOpOB.

VYrneBoapl: MoOHOcaxapuibl (IJIIOKO3a, pub03a M JAe30KcupuOo3a), aucaxapujisl (caxaposa,
JIAKTO03a) U MOoJICaXapuabl (Kpaxmall, TIIMKOTeH, [eJUI003a). buonornueckue GpyHKIIMN yriieBOI0B.

Jlunuaer: Tpurimnepuasl, Gochomunuapl, crepousnsl. ['mapoduabHO-THAPOGOOHBIE CBOMCTBA.
buonorunueckue ¢ynkuuu aununoB. CpaBHEHHE YIJIEBOJOB, OEMKOB M JIMIHIOB KAaK HCTOYHUKOB
SHEPrUH.

Hyxneunosbie kucnotsi: JIHK um PHK. Hykneotunbpl — MOHOMEpPBI HYKIEMHOBBIX KHCIOT.
Crpoenue u ¢pynkuuu JTHK. Ctpoenue u pynkuuu PHK. Bunst PHK. AT®: ctpoenue u GyHKIHH.

[uTosorus — Hayka o kieTke. KierouHas Teopus — npumep B3aUMOJCHCTBUS uaei u (pakToB B
Hay4YHOM MO3HAHUHU. MeTO/bl U3yUeHUS KIETKH.

Knetka kak memoctHas >kxuBas cuctema. OOmuMe NpU3HAKM KIETOK: 3aMKHYyTas Hapy>KHas
MeMOpana, monekynsl JJHK kak reneTndeckuii anmapar, CUCTeMa CHHTe3a Oelka.

Tunel  KJeTOK:  dykapuoTHueckas M mpokapuoTuueckas. OCOOEHHOCTH  CTPOCHHUSA
npokapuoTHueckoil kietku. Kierounas crenka Oaktepuil. CTpoeHHE JYKapHOTUYECKOW KIETKH.
OCHOBHBIE OTIMYHUS PACTUTEIHHOM, )KUBOTHOU U TPHOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KIETOYHas CTEeHKa, TIJIMKOKAIWKC, UX (QyHKIUH.
[TnazmaTudeckass MeMOpaHa, e€ cBoiicTBa u ¢pyHkumu. LluTormasma u e€ opranouisl. OTHOMEMOpaHHBIS
opranouasl kietku: OIIC, ammapar ['onbmxu, nuzocomsbl. [lodyaBTOHOMHBIE OPraHOW[bBI KJIETKH:
MUTOXOHAPHUH, MIacTHAbL. [IporcxoxkaeHue MUTOXOHAPUI U miactud. Bumsl nmnactun. HememOpaHHbie




OpraHou/ibl KJETKH: PHUOOCOMBI, KIETOYHBIM WEHTP, LIEHTPUOJU, PECHUYKH, >KIYyTUKH. DyHKIMM
OPraHoMJIOB KJIETKU. BKitoueHus.

Snpo — perynaTopHbIi LeHTp kieTku. CTpoeHue sjpa: siaepHas 000JI04Ka, KapHOIUIa3Ma,
XPOMATHUH, SJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JdeMoHcTpanum:

IMoprpetsrl: A. JleBenryk, P.I'yk, T.Banu, M. lllneiinen, P. Bupxos, [Ix. Yorcon, @. Kpuk,
M. Vunkunce, P. ®@panknun, K. M. bap.

/Ilnarpammel: «PacnpeneneHue XMMHAYECKUX 3JIEMEHTOB B HEKHMBOW Ipupojsie», «Pacnpenenenue
XUMHUYECKUX DJIEMEHTOB B KHMBOU MPUPOJIE».

Tabnuier u cxemsl: «Ilepuoanyeckas TabIUIa XUMHUYECKUX 3JIEMEHTOBY, «CTPOCHHUE MOJICKYITBI
BOJbI», «buocuHTe3 Oenka», «CTpoeHue Moyekynbl Oenka», «CtpoeHue depmenta», «HykienHOBbIC
kucinotel. JJHK», «Crtpoenue moinexkynst AT®», «CTpoeHHE 3YKapHOTHYECKON KIeTKn», «CTpoeHue
KUBOTHOM KJIETKH», «CTpOCHHE pPACTHTEIbHOU KIeTKn», «CTpoeHHe NPOKAPUOTHUECKON KIIETKHY,
«CTpoeHue siipa KIETKU», «YTIeBOAbD, «JIMmuasn».

OOopy/noBaHWe: CBETOBOM  MHKPOCKOI, O0OpyJOBaHWE [UIsl TPOBEACHHUS  HAOIIOICHUH,
WM3MEPEHUH, SKCIIEPUMEHTOB, MUKPOTIPETIapaThl PaCTUTEIBHBIX, JKUBOTHBIX M OAKTEPUATbHBIX KJIETOK.

JlabopaTopHble U NPAKTHYECKHE PadOThI:

JlaGopaTtopnast padota No 1. «/M3ydeHne KaTaluTUUECKOW aKTUBHOCTH (PEPMEHTOB (HA MpUMeEpe
aMUJIa3bl WM KaTaxas3bl)y.

JlabopaTtopHnas padota No 2. «M3yueHue cTpoeHus1 KIETOK PaCTCHUH, )KUBOTHBIX U OaKTEpUU MO/
MHKPOCKOTIOM Ha TOTOBBIX MHKpOTIpEapaTax U UX OMHCAHHUE.

Tema 4. /KuzHeaesiTeJIbHOCTh KIETKH.

OOmeH BemecTB, WM METab0au3M. ACCHUMUWIAIMS (IIACTUYECKUNA OOMEH) M JUCCHUMUJISAIINS
(’HepreTuyeckuii 0OMEH) — JIB€ CTOPOHBI €AMHOTO Tpoliecca MeTaboau3ma. Posib 3aKOHOB COXpaHEHUS
BEIIECTB U SHEPTUU B IOHUMAaHUU MeTaboIu3Ma.

Tumnber oOMeHa BemecTB: aBTOTPO(dHBIN U reTepoTpodHbIid. Pois hepMeHTOB B 0OMEHE BEIIECTB U
MIPEBPAILICHUY SHEPTUU B KIIETKE.

dotocunrte3. CBeToBas u TeMHOBas ¢a3bl porocuHTe3a. Peaknuu porocuuTeza. IPPeKTHBHOCTD
doTocunTe3a. 3HaueHue GoTOoCUHTE3a AN KU3HU Ha 3emiie. BiusHue yciaoBuil cpenbl Ha POTOCHHTE3 U
CHOCOOBI TOBBIIICHHS €T0 MPOIYKTUBHOCTH Y KYJIBTYPHBIX PACTEHHUH.

XeMocuHTe3. XeMOCHUHTE3UpYoIIue OakTepun. 3HaYeHNEe XeMOCUHTE3a JUIsl )KU3HU Ha 3eMIle.

OHepretuyecknii oOMeH B KieTke. PacmiernsieHne BelIecTB, BBIJCICHHE M aKKyMYJIHPOBaHUE
SHEPruM B KIIETKE. DTalbl SHepreTuyeckoro ooMena. I'mukonus. bpoxenue u ero Buasl. Kucnopoanoe
OKHUCJIGHHE, WM KieToyHoe apixaHue. OxucnutenbHoe ¢ocdopunupoBanue. IPGHEeKTUBHOCTh
SHEPreTHYECcKOro oOMeHa.

Peakuuu marpuynoro cunresa. I'enernueckas undopmanus u JIHK. Peanuzarus renetndyeckoit
nHpopManuu B KieTke. [ eHeTHYeCKUid KO M ero cBokcTBa. TpaHCKpumius — MatpuuHbiii cuaTe3 PHK.
Tpancnsamus — Ouocunre3 Oenka. Jrtanbl TpaHcmauud. KogupoBanue amuHokucinor. Ponb pubocom B
OouocuHTe3e Oenka.

Heknetounsie ¢dopmbl xu3Hu — BUpychl. Mcropust otkpbeitust BupycoB (. W. MiBaHoBckwif).
Oco0eHHOCTH CTPOEHUS U JKU3HEHHOTO ITUKJIa BUPYcoB. baktepuodaru. bone3nu pactenuii, )KUBOTHBIX U
4eJioBeKa, BbI3bIBaeMble BUpycamu. Bupyc nmMmmyHnoneduuunta yenoseka (BUY) — Bo36yaurtens CITN/a.
OOpaTHast TpaHCKpUNIUS, peBepTaza M HHTerpasza. [IpodunakTuka pacmpoCTpaHEHUS BUPYCHBIX
3a00JIeBaHUIA.

JdeMoHcTpanum:

Hoptperst: H. K. Konsuos, /1. . UBanosckuit, K. A. Tumupszes.

Tabouiel u cxembl: «Tunbl nuTanus», «Metabonuzmy», «MUTOXOHIPHSLY, «DHEPreTHUECKUN
obMen», «Xmoporutacty, «Potocuntedy, «Ctpoenne JIHK», «CtpoeHue U (yHKIMOHUPOBAHUE TEHAY,
«Cunre3 Oenkay, «['eHetnueckuit kon», «Bupyce», «bakrepuodarn», «CTpoeHHE W KU3HEHHBIN UK
Bupyca CIINa, 6akrepuodaray, «Pemmukanus JHK».




Ob6opynoBanue: mojenu-ammnkanuu «Y asoeane IHK u tpanckpunums», «buocunres Oenkay,
«CtpoeHue KiIeTkn», Moaeinb cTpykTypsl JJHK.

Tema 5. PazMHOkeHNe U MHAMBUIYAJIbHOE PA3BUTHE OPraHU3MOB.

KieTouHbIi UK, WK KU3HEHHBINA UK KIeTku. MHTepda3a u muto3. [Ipomecchl, mporekarommue
B uHTepdaze. Permkanus — peakuus marpuanoro cuareza JJHK. Crpoenue xpomocoM. XpoMOCOMHBIH
Ha0Op — KapHOTHIL. JIUMIONIHBIN U TalUIONIHBIA XPOMOCOMHBIE HA0OpbI. XpoMaTuabl. Llutonornaeckue
OCHOBBI PA3MHOXEHUS U UHIUBUIYAJIbHOTO PA3BUTHS OPTraHU3MOB.

Henenne wnetku — muto3. Cramum murtosa. lIpouecchl, mpoucxoasiive Ha pPa3HbIX CTAIUAX
MHTO3a. BHOJIOrHYECKUil CMBICT MUTO3A.

[Iporpammupyemas TOeb KIETKH — aronTo3.

@®opMBl pa3sMHOKEHUS OPraHU3MOB: Oecrosoe M MosioBoe. Bujpl Gecrnosoro pasMHOKEHUS:
JIeIEHUe HaJBO€, TII0YKOBAaHME OJIHO- M MHOTOKJIETOYHBIX, CIIOpOOOpa3oBaHHE, BEreTaTUBHOE
pa3MHoOxeHHe. MIcKkyccTBEeHHOE KJIOHMPOBAHHUE OPTaHU3MOB, €r0 3HaYEHHE JUISI CEJIEKIUU.

[TonoBoe pazMHOXKEHHE, €70 OTIINYHNS OT OECIOIOrO.

Meiios. Craguu meiio3a. [Iporeccsl, mpoucxoasiime Ha cTaausx Meiosa. [loBeaenre xpoMmocoM B
Meno3se. KpoccrHrosep. bruosornueckuii CMbICI M 3HaYEHHUE MeHo03a.

'amerorenes — mporiecc 00pa3oBaHUs INOJOBBIX KIETOK Yy >KMBOTHBIX. llojoBbIE >Kemne3bl:
CEMEHHUKH U suIHuKUA. OOpa3oBaHNe U PA3BUTHE MOJOBBIX KJIETOK — raMeT (CIIepMaTO30u/I, SIHIIEKIIETKA)
— cmepmaroreHe3 #  oBoreHe3. OCOOEHHOCTHM CTpPOEHHUS SHIEKIETOK U  CIEepPMaTO30MJIOB.
OmnonorBopenue. [lapreHorenes.

WnauBuayanbHoe pa3BUTHE (OHTOreHe3). OMOpuUOHaIbHOE pa3BUTHE (dMOpHOreHe3). OTambl
SMOPHOHAILHOTO PAa3BHUTHS Yy TIO3BOHOYHBIX JKUBOTHBIX: JIpOOJIiEeHWE, TacTPYJsIUs, OPTaHOTCHE3.
[ToctomOproHanbsHOE  pa3BUTHE. THUMBI  MOCTAMOPHOHAIBHOTO  PAa3BUTHS: MPSAMOE, HEMPSIMOe
(ymmunHOYHOE). BriustHME cpenbl Ha pa3BUTHE OPraHU3MOB, (JaKTOPHI, CIIOCOOHBIC BBI3BIBATH BPOXKIEHHBIC
YpOJICTBA.

Poct u pasButue pacteHuil. OHTOre€HE3 IIBETKOBOTO PACTEHHS: CTPOCHHE CEMEHHU, CTaJuu
pa3BUTHSL.

JdemoHcTpaumnu:

Tabmuupl u  cxembl: «@OpMBI pPa3MHOKEHHUS OPraHU3MOB», «J[BOWHOE OIUIOJOTBOPEHUE Y
LBETKOBBIX pacTeHUil», «BereraruBHOe pa3MHOXXEHUE pacTeHHil», «/leneHue KieTku OakTepuiiy,
«CTpoeHue MOJIOBBIX KIETOK», «CTpoeHne Xpomocombly, «Kierounbli nukn», «Pemmukanus JITHKY,
«Muro3s», «Meiiosy, «lIpsmoe u HenpsiMoe pa3BuTUE», «l'aMeToreHe3 y MIEKONUTAOIINX U YEJIOBEKAY,
«OCHOBHBIE CTA/INA OHTOIEHE3A.

O6opynoBaHue: MUKPOCKOTI, MHUKpOIIpenapaTsl «CniepmaTo30u bl MJIEKOIIUTAIOLIEr O,
«Sineknerka miekonuTarouiero», «KaprnokuHes B KIETKax KOpEIIKa JyKa», MarHuTHash MOJENb-
anmuinkanus «Jlenenue kierkn», moaens JIHK, mogens metadaznoit XpoOMOCOMBI.

JlaGopaTopHble M IpaKTH4YecKue padoThbi:

JlaboparopHas pabota No 3. «HaOnronenwe MuTO3a B KJIETKaX KOHUMKA KOpEIIKa Jyka Ha
TFOTOBBIX MUKPOIIPENapaTax».

JlaboparopHas pabota No 4. «M3ydeHue CTpOEHHUS TOJOBBIX KIETOK Ha TOTOBBIX
MHKpOIIpenaparax.

Tema 6. HacieACTBEHHOCTh M H3MEHYMBOCTH OPraHM3MOB.

[Ipenmer u 3amauu reHeTHKHU. VMcTopus pa3BUTHUS T€HETHKHU. POJb MUTONOTHH U SMOPUOJIOTHUH B
CTaHOBIIEHUM T€HETHKH. BKIajg poCCHUCKUX W 3apyOeKHBIX YYEHBIX B pPa3BUTHE T€HETHKU. METOJIbI
TeHeTUKH  (TUOPHUIONOTUYECKUHM, UTOTEHETHYECKUH, MOJEKYISIpHO-TeHeThuYecKkui). OCHOBHBIE
TEHETUYECKHE MOHATHUSA. [ eHeTnuecKkas CUMBOJIMKA, UCIIOJIb3yeMasl B CXEMaxX CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacleJAO0BaHUs MPU3HAKOB, ycTaHOBJIeHHbIe [. Menaerem. MoHOruOpumaHOE
CKpellMBaHKue. 3aKOH eIuHO00pa3us ruOpuoB mepBoro nmokoieHus. [IpaBmio TOMUHUPOBAaHUS. 3aKOH
paclIeIuIeHus IPU3HAKOB. [ numore3a yuctoTel rameT. 110J1HOE U HEMOJIHOE TOMUHUPOBAHUE.




JurubpumHoe CKpelIMBaHUE. 3akoH HE3aBUCUMOTO HacleA0BaHUs MIPU3HAKOB.
[{uToreHeTH4eCKHEe OCHOBBI ~ TUTHOPHIHOTO  CKPCUIMBaHUS.  AHAIM3HPYIOMIEE  CKPEIIUBAHHE.
Hcnonp3oBanne aHATM3UPYIOUIETO CKPEIIUBAHUS ISl ONIPEACSICHUsI TEHOTHIA 0COOHU.

CuerieHHOe HaclefoBaHue mpu3HakoB. Pabora T. Moprana mo CIEMIEHHOMY HAcleJIOBaHUIO
reHoB. Hapylienue cierienusi TeHOB B pe3yiibTaTe KPOCCUHTOBEpa.

XpoMocoMHasi TEOpUs HACIEACTBEHHOCTH. | eHeTHYecKre KapThl.

I'enetnka mnona. XpOMOCOMHOE OIpeleNeHue IoJa. AyTOCOMBI M IOJIOBBIE XPOMOCOMBI.
['omorameTHsIe U rereporaMeTHble opraiu3Mel. HaciiemoBanmue npu3HaKoB, CIETUICHHBIX C TIOJIOM.

N3menunBocTh. Buabpl M3MEHUMBOCTH: HEHACJIEACTBEHHAs W HacielICTBeHHas. Ponb cpeapl B
HEHACIIEJCTBEHHOU U3MEHYUBOCTH. XapakTepucTuka MO T (PUKAITHOHHOM W3MEHYHMBOCTH.
Baprnannonnbslii psnx um BapuanuoHHas KpuBad. Hopma peakuuu npusnaka. KosnmuecTBeHHblE U
KaueCTBEHHBIC NMPU3HAKU U UX HOpMa peakiuu. CBOMCTBAa MOAM(PUKAIIMOHHON N3MEHUHUBOCTH.

HacnencrBeHHas, UM T€HOTUIIHYESCKAsA, M3MEHUHMBOCTh. KoMOMHATHBHAS W3MEHUMBOCTE. Meiio3
M TIOJIOBOM TIPOIECC — OCHOBA KOMOMHATHBHOW WM3MEHYMBOCTH. MyTallMOHHAsT W3MEHUYHUBOCTb.
Knaccudukanus wmyranmii: TeHHbIE, XPOMOCOMHBIE, TE€HOMHBbIE. YacToTa W MNPUYUHBI MYTaIIUM.
Myrtarennbie  (QakTopbl. 3aKOH TOMOJIOTHUYECKHX PSJIOB B HACJIEJICTBEHHOW wu3MeHYMBOCTH H.
N. BaBunosa.

BuesigepHas HacneCTBEHHOCTh U M3MEHUYMBOCTb.

I'eneruka denmoBeka. Kapumotunm yenoBeka. (OCHOBHBIE METOJbI TIE€HETHKHA  YEJIOBEKa:
reHeaqornyeckuii, ONM3HENOBbIN, MUTOr€HETHUYECKUH, OMOXMMUYECKHI, MOJIEKYISIPHO-T€HETUYECKHIl.
CoBpeMeHHOE OTpeeeHHe TeHOTHMA: TOJHOTEHOMHOE CEKBEHHPOBAaHWE, TCHOTHUIIUPOBAHHE, B TOM
gucie ¢ nomomneto [1[P-ananu3a. HacnencrtBennrpie 3a001eBaHus YeOBEKa: TeHHbIE 00JIe3HU, OOJIE3HU C
HACJIEJACTBEHHON MPEAPACIOIOKEHHOCTRI0, XPOMOCOMHBIE OoJyie3HH. ComMaTHYEeCKHe W TEHEpPATHBHBIC
myTaruu. CTBOJIOBBIE KJIETKH. [IpUHIIUIIBI 310pOBOTO 00pa3a >KM3HU, JUATHOCTUKH, MPO(UIAKTUKH U
JIeYCHUS] TEHEeTUUYECKUX OoJie3Hel. MeauKo-TeHeTHIeCKOe KOHCYJIbTHPOBAHUE. 3HAUCHUE MEAUITUHCKON
TeHETUKH B MPEJOTBPAILIEHUH U JICUEHUH TeHETUYECKUX 3a00JIeBaHU YelloBeKa.

JdemoHcTpaumnu:

Hoptpetst: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YUerBepuxos, H. B. TumodeeB-Pecorckui,
H. U. BaBunos.

Tabauibl ¥ cxembl: «MOHOTUOPUIHOE CKpPEIIMBAHUE M €0 IIUTOreHETUYEeCKask OCHOBa», «3aKOH
paciieryieHusi ¥ ero IUTOreHeTHYecKas OCHOBa», «3aKOH YHUCTOTBHI ramer», «JlurubpugHoe
CKpelruBanuey, «Llutomornyeckue OCHOBBI AUTHOPUAHOTO CKpeIUBaHus», «Meio3y», «B3aumoeiictue
AJUIETIbHBIX T'€HOB», «l'€éHeTHYeckue KapThl PACTEHMM, XUBOTHBIX W 4YellOBeKa», «l'eHeTuka momjay,
«3aKOHOMEpPHOCTH HAcCJIEIOBAHMS, CLEIUICHHOIO C MOJOM», «KapHOTHIBI 4eloBeKa M YKUBOTHBIXY,
«Buapl u3zmenunBoctu», «MoaudukanmoHHas U3MEHUYUBOCTH», «HacnenoBanue pesyc-gaxTopay,
«I'eneTuka rpymnm KpoBu», «MyTalumoOHHas: U3MEHYUBOCTbY.

O6opynoBaHue: MOAENU-aNIUINKAIIUN «Monorubpuanoe CKpELIUBAHUEY, «Henonnoe
JOMHHUpOBaHue», «JlurubpugHoe ckpemmuBanue», «llepekpécT XpomMocoM», MHUKpPOCKON H
Mukpomnpenapar «Jpo3oduna» (Hopma, myTauuu GOopMbl KpPbIIIBLEB U OKpacku Tena), repdapuii «['opox
IIOCEBHOM».

JlaGopaTopHble M IPaKTHYeCKHE PadoThI:

JlaboparopHas pabora No 5. «M3ydyeHue pe3ylnbTaToOB MOHOTHOPUIHOTO U JUTUOPUIHOTO
CKpEIIMBAaHUS Y IPO30(UITBI HA TOTOBBIX MUKPOIpEnapaTaxy».

JlaboparopHas pabota No 6. «M3ydeHne MoOIUGUKALIUOHHON HM3MEHUYMBOCTH, TOCTPOCHUE
BAPUALIMOHHOTO PsiJa U BApUALIMOHHON KPUBO».

JlaboparopHas pabota No 7. «AHanu3 MyTanuil y 1po30(uiasl Ha TOTOBBIX MUKPOTIpEnapaTaxy.

[IpakTueckas pabota No 2. «CocTaBlieHre U aHATN3 POJOCIOBHBIX YETOBEKaY.

Tema 7. Cesiekuusi oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuusi Kak Hayka M TMPOLECC. 3apoKJCHUE CEJNEeKUUMU U JOoMecTUKaius. YueHue H.
W. BaBunoBa 0 TIEHTpaX MPOUCXOXKJACHUS UM MHOrooOpasus KyIbTypHBIX pacTteHuid. LleHTpsl
MPOUCXOKACHUS JOMAIIHUX KMBOTHBIX. COpT, MOpOJa, IITAMM.




CoBpemeHHbIEe METO/IbI celeKIMU. MaccoBbIil 1 MHAUBUYalbHbIA OTOOPHI B CENEKIIUN PACTEHUI
1 KUBOTHBIX. OneHKa 3KcTepbepa. BIIM3KOpOACTBEHHOE CKpEIIMBAaHUE — MHOpUAMHT. Yucras JUHUS.
CkpemuBanue 4HMCTBIX JTUHUUA. [ereposuc, miam rubpuanas cuia. HepoJcTBEHHOE CKpeluBaHHE —
ayrOopuaunr. Otnanéunas rulOpumuzanus u e€ ycrnexu. VICKycCTBEHHBIH MyTareHe3 W IOJydeHHUe
MOJIMIIIIOUOB. JIoCTHXKEHMSI CENEKIUN PaCTEHUH, dKUBOTHBIX U MUKPOOPTraHU3MOB.

buorexHonoruss Kak OTpacib INPOU3BOJACTBA. ['€HHAas MH)KEHEpHs. OTalbl CO3JAHUS
pexomOunantHor JIHK m TpancreHHbix opranm3moB. Kierounas mmxeHepus. KiertouHble KyabTypBHI.
MUuKpOKIIOHaIBHOE Pa3sMHOXEHHUE pacTeHui. Kitonuposanue BBICOKOIIPOYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHM3MOB. DKOJOrM4yeckue u 3tudeckue mnpodnembl. 'MO — renernuecku
MO (UIIMPOBAHHBIC OPTAHU3MBI.

JleMOHCTpauuu:

IMoprpetsr: H. U. BaBunos, 1. B. Muuypus, I'. /. Kapnieuenko, M. @. MIBaHOB.

TabGauie!l 1 cxembl: kapTa «LleHTpBl TPOUCXOXKAEHUS U MHOroo0pa3us KylIbTYPHBIX pPacCTEHUI,
«[lopoapl JOMamIHMX JKUBOTHBIX», «CopTa KyIbTYpHBIX pacTeHui», «OtrnanéHHas TUOpUIu3aLusy,
«Pabotel akamemuka M. @. UBanosay, «llomumiongusy, «OO0bEeKTHl OHMOTEXHOJIOrHH», «KiieTounkie
KYJIbTYpbI U KIIOHUPOBaHHE», «KOHCTpyHMpOBaHUE U MIEPEHOC T€HOB, XPOMOCOM.

O6opynoBaHue: MYJISKU TUI0JIOB U KOPHEIJIONOB JAUKUX (JOPM U KYJIBTYPHBIX COPTOB pacTEHHH,
rep6apuii «CenbCKOX035HCTBEHHbIE PACTEHUSY.

JlabopaTopHble U NPAKTHYECKHE PadOThI:

Okckypeust «OCHOBHBIE METOABI M JIOCTH)KEHHS CEJIeKIMM pPACTeHUH U JKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIIHUIO, MJIEMEHHYIO (epMy, COPTOUCIIBITATENbHBIN YIACTOK, B TEINIMYHOE XO3UCTBO,
Jab0paTOPHIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI'PAMMBI 110 BMOJIOI'NHA
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHM

Cornacao ®I'OC COOQO, ycranaBiauBarOTCs TpeOOBaHM K pe3yIbTaTaM OCBOSHUS 00YJIarOITUMUCS
MPOrpaMM CpeiHero oOmiero 00pa3oBaHus: JMYHOCTHBIM, METAIIPEAMETHBIM U IPEIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbBI

B cTpykType TMYHOCTHBIX PE3ylbTaTOB OCBOCHUS MpeaMeTa «bHoorusy BeIIECICHBI CISIYIONIUe
COCTABJISIFOIIIUE: OCO3HAHUE OOYJArOIUMUCS POCCUHCKOM IPa)KTaHCKOW MJICHTUYHOCTH — FOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIIPHOCTA M CAMOOTIPECTICHUIO, HAJTMYUE MOTUBAIMH K 00yICHUIO OUOJIOTHH,
I[eJICHATPABJICHHOE Pa3BUTHE BHYTPCHHUX YOCKICHHU JHMYHOCTH HAa OCHOBE KIIFOUEBBIX IICHHOCTEH W
UCTOPHYECKUX TPAIUIUIA Pa3BUTHSI OMOJOTHYECKOTO 3HAHUS, TOTOBHOCTh U CLIOCOOHOCTH 00YYarOIIHXCSI
PYKOBOJICTBOBATBCSI B CBOCH JESTEIBHOCTH IIEHHOCTHO-CMBICIOBBIMH yCTAHOBKAMH, TMPUCYIIIHMHU
cucreMe OHOJIOTHYECKOro OOpa30BaHUsl, HAIWYHME 3KOJOTHYECKOTO MPaBOCO3HAHMS, CIOCOOHOCTH
CTaBHTb IICJTU M CTPOUTD )KU3HCHHBIC TIAHBI.

JIMuHOCTHBIE PE3yNIbTAaThl OCBOCHHS NpeaMeTa «BbHOJIOTHSY JTOCTUTAOTCS B CIUHCTBE YUCOHOU U
BOCIIMTATEIILHOW JCATEIBHOCTH B COOTBETCTBUH C TPAJAUIIMOHHBIMA POCCHUCKAMHU COIUOKYJIBTYPHBIMH,
UCTOPUYECKUMH M JIyXOBHO-HPABCTBEHHBIMU IICHHOCTSIMU, TPUHATHIMH B OOINECTBE NpaBWIAMHU U
HOpMaMH TOBEJICHHUS M CIOCOOCTBYIOT IMPOIECCaM CaMOIO3HAHUS, CAMOBOCIIUTAHUS M CAMOPA3BUTHS,
pa3BUTHS BHYTPCHHEH TMMO3WIMHM JIMYHOCTH, TMATPUOTH3MA, YBAKECHUS K 3aKOHY UM MPaBOTOPSIKY,
YeJIOBEKY Tpy/ia U CTapIIeMy MOKOJCHHIO, B3AUMHOTO YBaXKCHHUsI, OEPEIKHOTO OTHOIICHHS K KYJIbTYPHOMY
HACIIC/IMI0O W TPAJWIMAM MHOTOHAI[MOHAILHOTO Hapoaa Poccuiickoit ®enepanuu, NpUpoae |
OKpYKaloIIeH cpene.

JIMuHOCTHBIE pE3yNbTaThl OCBOCHUS Y4eOHOTro mnpenmeTa «bHONOTHS» TOJDKHBI OTpaKaTh
TOTOBHOCTH U CIIOCOOHOCTh 00YUAIOIIMXCSI PYKOBOACTBOBATHCS C(HOPMUPOBAHHOM BHYTPEHHEH MO3HUIIUEH
JUYHOCTH, CHCTEMOM  IIEHHOCTHBIX  OpPUCHTAIlMi, TIO3WUTHBHBIX BHYTPCHHUX  YOCXKJICHUH,
COOTBETCTBYIOIIUX TPAJUIIMOHHBIM I[CHHOCTSIM POCCHHUCKOTO OOIIECTBA, PACIIUPEHHE >KU3HECHHOTO
OMBbITa W OMbBITA JCITECIBHOCTH B MPOIECCE peaTU3allii OCHOBHBIX HAIPABICHUN BOCHUTATEILHOM
JICITETbHOCTH, B TOM YHCJIC B YACTH:




1) rpakaaHCcKOro BOCIIMTAHUS:

c(OPMHUPOBAHHOCTh TPAXKTAHCKOW IMO3UIMU OOYYArOIIErocsl KaK aKTUBHOTO W OTBETCTBEHHOTO
4JIeHa POCCUHCKOTO 00IIeCTBa;

OCO3HAHME CBOMX KOHCTHTYIIMOHHBIX IIPAaB M 00S3aHHOCTEH, YBAXKCHHE 3aKOHA U TIPABOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOH JEATEIHHOCTH TPU CO3JAHHUA YUEOHBIX IPOCKTOB,
pelieHnn y4eOHBIX U MMO3HABATEIBHBIX 33/1a4, BHITIOJHEHIH OUOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTB OIPENENSITh COOCTBEHHYIO IMO3HIIMIO O OTHOIICHHIO K SIBJICHUSIM COBPEMEHHOU
’KH3HH U O0BICHSTE €€;

YMEHHE YYUTBIBATh B CBOUX JCHCTBHUSAX HEOOXOIMMOCTh KOHCTPYKTHBHOTO B3aMMOJCHCTBUS
JIIOJIeN C pa3HbIMU YOCKICHUSMU, KYIbTYPHBIMU IIEHHOCTSIMU U COIIMAIbHBIM MOJIOKEHUEM;

TOTOBHOCTb K COTPYJHUYECTBY B IIPOILIECCE COBMECTHOTO BBITIOJHEHUS YUEOHBIX, TO3HABATEIHHBIX
U HUCCIEAOBATENIbCKUX 3a/1a4, YBAKUTEIHHOTO OTHOIIEHHUS K MHEHHMIO OIIOHEHTOB MpPH OOCYXICHUU
CIIOPHBIX BOMPOCOB OMOJIOTUYECKOTO COCPIKAHMUS;

TOTOBHOCTh K TYMaHUTApPHOU U BOJIOHTEPCKON JIEATETLHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(hOpMUPOBAHHOCTh POCCHUICKON Tpa)kTaHCKOW HACHTUYHOCTH, MATPUOTHU3MA, YBXKEHHUS K
CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTH Nepea PoauHOM, TOpIOCTH 3a CBOM Kpai, cBoto Poanny, cBOM
SI3BIK M KYJIBTYPY, MPOIIIOE U HACTOSIIIEE MHOTOHAIIMOHAIBLHOTO Hapoa Poccnum;

[IEHHOCTHOE OTHOIIICHHE K MPUPOJHOMY HACIEIUI0 M MaMATHUKAM MPHUPOJbI, IOCTHKECHUSIM
Poccuu B Hayke, HCKYCCTBE, CIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJl POCCHUUCKHX Y4YEHBIX B CTAHOBJIICHHE W pa3BUTHE OHMOJIOTHH,
TMOHUMAaHMsI 3HAYCHHS OWOJIOTHH B MO3HAHWM 3aKOHOB MPHUPOJBI, B KU3HH UYEIOBEKAa W COBPEMEHHOTO
o0111ecTBa;

ujeiHas yoexx1IEHHOCTh, TOTOBHOCTh K CIyXEHHIO U 3amure OTeuecTBa, OTBETCTBEHHOCTD 3a €r0
cynp0y;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

OCO3HAaHMUE JYXOBHBIX IEHHOCTEN POCCUICKOTO HApOIa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHHUS;

CIOCOOHOCTh OLIEHMBATh CHUTYallMI0 M TNPUHUMATh OCO3HAHHBIC PEIICHUs, OPUEHTHPYACH Ha
MOPaJbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HAHHWE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM PpOJUTENSIM, CO3/aHHI0O CEMbH Ha OCHOBE OCO3HAHHOIO
MPUHSATHS LIGHHOCTEH CeMEeNHOM KU3HU B COOTBETCTBHUHU C TPAaIUIUAMHU Hapo10B Poccuu;

4) 3CTeTHYECKOr0 BOCIIUTAHHUS:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYas OCTETHUKY OBbITa, HAyYHOTO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPY/Ia, OOIIECTBEHHBIX OTHOLIEHHIA;

MOHMMAHHE SMOIMOHAIBHOTO BO3AECHCTBHS )KUBOM MIPUPOIBI U €€ [IEHHOCTH;

TOTOBHOCTh K CAMOBBIP@KEHHIO B Pa3sHBIX BUJAX HMCKYCCTBA, CTPEMJICHHE IMPOSIBJIATH KayecTBa
TBOPYECKOM JINYHOCTH;

5) pusnueckoro BocmuTaHusi, GOPMUPOBAHHS KYJIbTYPHI 310POBbSi W IMOIHOHAILHOIO
Os1aromosy4usi:

MOHMMaHUEe W peajau3alys 370poBOro M 0e30MacHoro obpasa >KW3HU (370pOBOE MHTaHUE,
COONIIOJICHNE TUIMEHWYECKUX IMpaBHJ M HOPM, COQJaHCHUPOBAHHBIM pPEXUM 3aHATHH U OTHAbIXa,
perynsipHasi (U3MYecKas aKTUBHOCTb), OEpeXHOT0, OTBETCTBEHHOTO M KOMIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (PU3MUECKOMY U NICUXUYECKOMY 370POBBIO;

MOHMMaHHUE IEHHOCTH MPaBUJ WHIAMBHJYAILHOTO U KOJUIEKTMBHOTO O€30MacHOrO MOBEJCHHS B
CUTYaLUsIX, YTPOKAIOLIUX 310POBBIO U KU3HHU JIIOJIEH;

OCO3HAaHME TIOCIEACTBMA UM HENPUATUS BpEIHBIX MpPHUBBIYEK (YIMOTPEOJIEHHUS AJIKOTOJI,
HapKOTHUKOB, KypeHUs);




6) TPy/Z10BOT0 BOCIUTAHUS

TOTOBHOCTb K TPYly, OCO3HAHHE LIEHHOCTH MacTepPCTBa, TPYAOIr00ue;

TOTOBHOCTh K AaKTHBHOHM JESATEIHHOCTH TEXHOJOTMYECKOW M COLMAIBHON HAIpaBICHHOCTH,
CIOCOOHOCTh MHUITMHPOBATD, IJIAHUPOBATH M CAMOCTOSATEIBHO BBIMOIHATH TAKYIO IEATEIBHOCTD;

UHTEpEC K pasIuuHbIM cdepaM NpoPecCHOHANBHON eSTENbHOCTH, YMEHHE COBEpLIAThH
OCO3HAHHBIN BEIOOp Oymymie mpodeccuu u peanr30BbIBaTh COOCTBEHHBIC KU3HESHHBIC TTAHBI,

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOPa30BaHUIO HA MIPOTSHKEHUH BCEH JKU3HU;

7) 3K0JIOrHYeCKOro BOCIIUTAHMS:

9KOJIOTMYECKHU 11€J1IeCO00pa3HOE OTHOLIEHUE K MIPUPO/IE€ KaK UCTOYHHUKY KM3HU Ha 3eMJIE, OCHOBE
€€ CyIIECTBOBAHUS,

TOBBIIICHUE YPOBHS YKOJOTUUECKOU KYJIbTYPHI: MPUOOPETEHHE OMBITA TUTAHUPOBAHUSI TTOCTYIIKOB
Y OLIEHKH UX BO3MOKHBIX MOCJIEICTBUM ISl OKPYKAIOLIEH CPEJIbL;

OCO3HAHUE TJIOOATIBHOTO XapaKTepa KOJIOTHUECKUX MPOOJIeM U MyTeH MX PEIICHHUS;

CIOCOOHOCTh MCTOJB30BaTh MPUOOpPETaeMbIe TIPH W3YYCHUH OWOJIOTHW 3HAHUS M YMEHHS TIPU
perieHun MpoOJsieM, CBS3aHHBIX C PAIMOHAIBHBIM MPUPOJIONOIB30BaAHUEM (COOIMIOICHUE TPABUII
MOBEJCHUS B MPHUPOJE, HAMPABICHHBIX HA COXPAHEHUE PABHOBECHUS B 3KOCUCTEMAaX, OXPAaHy BHUIOB,
IKOocUcTeM, Onochepsl);

AKTUBHOE HENpPUATUE ACHCTBUH, MPUHOCAIIUX BpPEd OKPYXKAIIIEH NPUPOIHON Cpele, yMEHUe
MIPOTHO3WPOBATh HEOJATONMPUITHBIE SKOJOTUUECKUE TOCIEACTBUS TPEANPUHUMAEMBIX JIEHCTBHHA U
MpEOTBPAILATh UX;

HAJIMYAE  PA3BUTOTO  DKOJOTHUYECKOTO  MBIIUICHHS, HKOJOTHYECKOM  KYJIbTYPhl, OIbBITA
JIEATEIBHOCTH AKOJIOTUYECKOW HAIMPABICHHOCTH, YMEHUS PYKOBOJCTBOBATHCS MMM B MO3HABATEIbHOM,
KOMMYHHUKaTUBHOM M COLIMAJIBHON IPAKTHKE, TOTOBHOCTU K YYACTHIO B MPAKTUYECKOW JEATEIbHOCTHU
9KOJIOTMYECKOW HAIPaBJIECHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHMS:

cOpPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
HayKH M OOIIECTBEHHOI NPaKTHKH, OCHOBAaHHOTO Ha IHAJIOre KYJIBTYpP, CIOCOOCTBYIOLIETO OCO3HAHMIO
CBOEr0 MECTa B MOJUKYJIETYPHOM MUDE;

COBEPIICHCTBOBAHHUE SI3BIKOBOM M YMTATEIbCKOM KyJIbTYpPHI KaK CPEJCTBA B3aUMOACHCTBUS MEXITY
JFOJIBMH U TIO3HAHUS MUDA;

NOHUMaHue crneuudukr OHOJOrMM KakK HayKH, OCO3HaHHMA e€ poiad B (HOPMHPOBAHHUU
PalMOHAIBHOTO HAYyYHOTO MBIIUICHHS, CO3MaHUM LENOCTHOTO IPEACTABICHUS 00 OKpYKaloIIeM MHpe
KakK O €JUMHCTBE MPHUPOIBI, YeJIOBEKa M 0OIIECTBA, B IOZHAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH U PEIIeHUH
npo0ieM COXpaHeHHUs TPHUPOJHOTO PABHOBECHS;

yOSXKAEHHOCTh B 3HAYMMOCTH OMOJIOTHH /ISl COBPEMEHHON IMBMIIM3ALUK: 00ECIIEYeHHUs] HOBOTO
YPOBHSL Ppa3BUTHA MEIUIMHBI, CO3JaHHE MEPCIEKTHBHBIX OWOTEXHOJOTHUH, CHOCOOHBIX pemarh
pecypCHBIE MPOOJIEMBbl Pa3BUTHUS YEIOBEUESCTBA, ITOMCKA MyTeH BBIXOJA U3 INIOOAIBHBIX IKOJIOTUUYECKHX
npo0ieM M oOecredeHus mepexoja K YCTOHYMBOMY pasBUTHIO, PALMOHAIBHOMY HCIIOJIB30BAaHUIO
IPUPOJIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaH/IAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B IOJYYEHHH OHOJOTMYECKMX 3HAHMH B LENAX MOBBIIEHHUS OOIIei
KYJIBTYpBl, €CTECTBEHHO-HayYHON I'PAMOTHOCTH, KaK COCTAaBHOW 4YacTH ()YHKLIMOHAJIBHON IPaMOTHOCTH
oOyyaromuxcs, GopMUpPyeMO TpH U3y4EeHUH OMOJIOTHH;

MIOHMMaHHE CYITHOCTH METOJIOB IMO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH
UCMOJb30BaTh NOJy4YaeMble 3HAHUS Ui aHalu3a U OOBSICHEHHs SBICHUN OKpYXalollero Mupa u
MPOUCXOJAIIUX B HEM U3MEHEHUH, YMEHME JieslaTh 0OOCHOBaHHBIE 3aKIIOUEHHsS] Ha OCHOBE HAy4YHbIX
(aKTOB U UMEIOLIUXCS TAaHHBIX C IIEJIbI0 MOTYUYEHHS T0CTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEIBHO HCIOJIb30BaTh OMOJIOTHYECKUE 3HAHMA JJIS pelleHus mpodiieM B
peabHBIX KU3HEHHBIX CUTYaLUsX;

OCO3HAaHME IIEHHOCTHM HAY4YHOH JEATeNbHOCTH, TOTOBHOCTb OCYIIECTBIATH MPOCKTHYIO U
HCCIIEI0BATENILCKYIO eI TeIbHOCTh MHANBUIYaIbHO U B IPYIIIIE;
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TOTOBHOCTh M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHMUIO M CaMOOOPa30BaHUIO, K AKTUBHOMY
MOJIyYEHHUIO HOBBIX 3HaHUH 10 OMOJIOTMH B COOTBETCTBHH C )KU3HEHHBIMU MOTPEOHOCTSAMHU.

METAINIPEJMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe pe3yabTaThl OCBOCHUS Y4eOHOTO MpeameTa «bHoIorus» BKIIOUAOT: 3HaYUMBbIe
it GOPMHUPOBAHHUS MHUPOBO33PEHUS  OOYYAIOUIMXCS  MEKAUCHUIUIMHAPHBIE  (MEXIpEIMETHBIC)
oOIIeHayYHbIe TOHATHS, OTPAXKAIOIIUE IETOCTHOCTh HAYYHOW KapTHUHBI MUPA U CHEHU(PHKY METOJ0B
[IO3HAHUS, MCIOJb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, HEPIUs, SBJIEHUE, MPOLECC, CUCTEMA,
Hay4yHbI (paKT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHSs, HMCCIEIOBaHUE, HaOJIO/IEHUE,
U3MEpEHHE, OKCIEPUMEHT W JpPYrux), YHHBEpcaJbHbIe y4deOHbIE JeWcTBUS (TIO3HABATEIbHBIE,
KOMMYHHUKATHBHBIE, PETYSITUBHBIE), 00ecrieunBaone GopMupoBanue (PyHKIMOHAILHOW IPaMOTHOCTH
U COIMAJIBHOM KOMIETEHIMU OOy4arolIuXcsi, CIOCOOHOCTh OOYYarOUIMXCsS MCIOJIb30BATh OCBOEHHBIE
MEXTUCIMIIMHAPHBIE, MHPOBO33PCHUYECKHE 3HAHWS W YHHUBEpCAJbHBbIE y4deOHbIE II€HCTBHA B
IT0O3HABATEJIBHOW U COLIUAIIBHON MPAKTHKE.

MetanpeaMeTHble pe3ylbTaThl OCBOEHUSI MPOrpaMMBbl CPEIHEro 00IIero 00pa3oBaHUsS JOKHBI
OTpaxarb:

OgJiaieHne YHUBEPCAJIbHBIMHI Y4eOHbIMU NMO3HABATEIbHBIMH AeHCTBUSIMH:

1) 6a3oBbIe JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITENIbHO  (hOpMyNIUpOBaTh M aKTyaJu3upoBaTh MpobieMy, paccMarpuBaTh €€
BCECTOPOHHE;

WCII0JIb30BAaTh MpPH OCBOCHMM 3HAHMNM MPHUEMBI JIOTUYECKOTO MbIIUICHUS (aHalu3a, CUHTE3a,
CpaBHEHHsI, Kilaccu(uKaluy, 0000IIeH ), paCKPhIBaTh CMBICT OMOJIOTMYECKUX MOHATUN (BBLAETATH UX
XapaKTepHbIe TPU3HAKY, YCTAHABIMBATh CBSI3U C IPYTUMHU ITOHSITHSIMN);

OIpeNeNATh LENH AESITEeIbHOCTH, 3aJaBas mapaMeTpbl U KPUTEPUHU UX JOCTHKEHHS, COOTHOCHUTH
pe3yAbTaThl JESITEIBHOCTH C TIOCTABICHHBIMU LEIAMU;

UCIOJb30BATh ONOJIOTUYECKUE TIOHATHS /11 00bICHEHHs (DAKTOB U ABJICHUN )KUBOM IPUPOIBI;

CTPOMUThH JIOTMYECKHE pacCyKICHUs (MHIYKTUBHBIE, NEIyKTHBHBIC, 10 AHAJIOIMHU), BBIABIIATH
3aKOHOMEPHOCTH U MPOTHBOPEUYMS] B PpAcCCMaTPUBAEMBIX SBJIEHUSAX, (OPMYIMPOBATh BBIBOABI U
3aKIIIOYEHUS;

IPUMEHATh CXEMHO-MOJICNIbHBIE CpEACTBA JUIsl INPEACTaBICHUS CYLIECTBEHHBIX CBA3EH U
OTHOLIEHUH B H3y4yaeMbIX OHOJIOTMYECKUX OOBEKTax, a TaKKe I[POTUBOPEUYUH pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHbIX MHPOPMALMOHHBIX HCTOYHHKAX;

pa3pabarbiBaTh IUIaH pelIeHUs MpoOieMbl ¢ y4€TOM aHalM3a HMMEIOLIMXCS MaTepHajbHbIX MU
HeMaTepHaJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JI€ATEIIHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJSAM, OLIEHUBATh
PHUCKH MOCIIEACTBUM 1EATEIbHOCTH;

KOODAMHUPOBAaTb U  BBINOJHATH pabOTy B  YCIOBUSAX PEAJbHOIO, BHUPTYAIBHOTO H
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTMBHOE MBIIUICHUE NIPU PEIIEHUH )KMU3HEHHBIX IIPO0IIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeiiCTBHSA:

BIIAJIETh HAaBBIKAMH Yy4eOHO-HCCIEAOBATEIbCKOM M TPOEKTHOW NEATEIbHOCTH, HaBBIKAMU
paszpeleHus mpoobiieM, CIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIbHOMY MOMCKY METOJIOB PEIICHHUS
MPAaKTUYECKUX 3aJ1a4, TPUMEHEHUIO Pa3JINYHBbIX METOI0B MMO3HAHUS;

WCIOJb30BAaTh pa3iuyHble BUJbl JEATEIBHOCTH IO TIOJYYEHHIO HOBOIO 3HAHUS, €ro
WHTEPIpETAIHNH, MPEeoOPa30BaHUI0 U MPUMEHEHHUIO B YYEOHBIX CUTYyalMsIX, B TOM YHCIE MPU CO3aHUU
y4eOHBIX U COIUANBHBIX TPOEKTOB;

dbopMHpOBaTh HAYYHBIH THUI MBIIUICHHUS, BIAJETh HAyYHOH TEPMHHOJIOTHEH, KIFOUYEBBIMU
MOHATHAMM U METOJIaMH;

CTaBUTh H (POpPMYIHpPOBaTH COOCTBEHHBIE 33Jayd B OOpa30BATENBHOW JEATEIBHOCTH U
KU3HEHHBIX CUTYalLMSIX;
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BBIABJIATE MPUYHUHHO-CJICACTBCHHBIC CBA3U W AKTYAJIM3UPOBATH 3aJjavy, BbIABUI'ATb I'MIIOTC3Y eé
pelICHMd, HAXOAWTb aApPryMCHTBI JId J0Ka3aTCJIbCTBA CBOUX yTBep)K,HeHHﬁ, 3alaBaTbh MapaMCTpbl U
KPUTEPHH PCIICHHS,;

AHAJIM3UPOBATH MOJYYCHHBIC B XOAC€ PCHICHHA 3aJa4u PE3YJIbTAaTbhbl, KPUTHYCCKHU OLCHHUBATH HUX
JIOCTOBEPHOCTD, IIPOrHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHUSX;

J1aBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBAThH MPHOOPETEHHBIN OTIBIT;

OCYIIECTBIIATh IICJICHANPABICHHBIA TIOMCK IEPEeHOCa CPEACTB M CHOCOOOB JICHCTBUS B
podeCcCHOHABHYIO CPEY;

YMCETb NEPCHOCUTL 3HAHUW B ITO3HABATCIIBHYIO U ITPAKTUYCCKYIO O6JIaCTI/I KHUBHCACATCIBbHOCTH,

YMETb UHTETPUPOBATh 3HAHMSI U3 Pa3HbIX IPEIMETHBIX 00J1acTell;

BblIBUI'aTb HOBBLIC UJCH, MPCAJIaraTb OPUTMHAJIIBHBIC MMOAXOAbI U PCIICHUSA, CTABUTH Hp06JICMI)I u
3a]a4uM, JIOMYCKAIOIINE albTCPHATHBHBIC PEIICHHMSI.

3) pa6ora ¢ unopmanmeii:

OpPUEHTHPOBATHCSA B PA3IMYHBIX MUCTOUYHMKAX MH(pOpMAaLUU (TEKCTe y4eOHOro mocoOusi, Hay4HoO-
MOMYJISIPHOM JTUTEpaType, OMOJOTUYECKUX CIIOBApSIX U CIPAaBOYHUKAX, KOMIIBIOTEPHBIX 0a3aX JaHHBIX, B
WuTepHere), aHanmu3upoBaTh MH(MOPMALMIO PA3IMYHBIX BUAOB U (POpPM MpeAcTaBlIeHUS, KPUTUUYECKU
OILICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

dbopMynupoBaTh 3ampochl M TNPUMEHATh pa3IUYHbIE METOAbl NpU TOHUCKE U oTOope
Ounosornueckoi nHPpopMaIuy, He0OXOIUMOM ISl BBITIONHEHUS YUeOHBIX 3a/1a4;

npuoOpeTaTh  ONBIT  HCIOJIB30BAHMS ~ MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
COBEPIIECHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BaHUS PA3IMUYHbBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpAaTh ONTUMAIbHYIO (GOPMY MpEeACTaBlIeHUs OMOoJIornYeckoi nHpopmanuu
(cxembl, rpaduku, quarpamMmbl, TaOIUIIbI, PUCYHKH U IPYTOE€);

UCIOJIb30BATh HAYYHBIH SA3bIK B KAUECTBE CPEJCTBA NP paboTe ¢ GMONIOrnYeckoi nHpopmanuei:
MIPUMEHATh XUMHUUYECKHE, (PU3MUECKUE W MaTeMaTHYECKUE 3HAKKW W CHMBOJIBI, POpMYJIbI, aOOpeBUaTypy,
HOMEHKJIaTypy, UCIOJIb30BATh U IPE0OPA30BHIBATh 3HAKOBO-CUMBOJIMYECKNE CPEICTBA HATJISTHOCTH;

BJIa/IeTh HABBIKAMHU DPACHO3HABAHUS W 3AIUUTHl MHPOpMALUU, MHGOPMALMOHHONW 0€3011aCHOCTH
JMYHOCTH.

OBj1ajIeHNe YHUBEPCATbHBIMA KOMMYHHUKATHBHBIMH 1€/ CTBHSIMHM:

1) o0menmue:

OCYIIECTBIIATh KOMMYHHKAIIMM BO BCeX c(epax >KM3HH, aKTHMBHO y4aCTBOBATH B JIHAJIIOTE HJIH
JIMCKYCCHUH IO CYHIECTBY OOCYKIaeMOil TeMbl (YyMEHHE 3aaBaTh BOIPOCHI, BBICKAa3bIBATH CY)KICHUSI
OTHOCHTEJIBHO BBITIOJIHCHHUS MTPEIaracMoil 3aj1aun, YYUTBIBATh HHTEPECHI U COTJIACOBAHHOCTH TTO3MITHIA
JPYTUX YYACTHUKOB JTHAJIOTa UM JUCKYCCHH);

pacro3HaBaTh HeBepOalbHBIC CpeICTBA OOIIEHHS, MOHMMAaTh 3HAYEHHE COIMAIBHBIX 3HAKOB,
NPEINOCHUIOK BO3HUKHOBEHHMS KOH(JIMKTHBIX CHUTYallMil, YMETh CMATr4aTh KOH(DIMKTBL WM BECTH
IEPErOBOPHI;

BJIAJIETh Pa3IMYHBIMH CIIOCOOAMM OOIIEHHs M B3aMMOJCHCTBHSA, MOHUMATh HAMEPEHHUS JPYTUX
JFOJIE, MPOSIBISTH YBAXKHUTEIBHOE OTHOILIEHHE K COOECETHUKY U B KOPPEKTHOU (opme HopMyIHpoBaTh
CBOM BO3PayKECHHUS;

Pa3BEPHYTO M JIOTHYHO M3JIaraTh CBOIO TOYKY 3PEHUS C MCIIOJIb30BAHUEM A3BIKOBBIX CPEJICTB.

2) coBMeCTHAasI 1esSITeIbHOCTD:

MOHUMATh M UCHOJIB30BATh IPEUMYIIECTBA KOMaHIHOW U MHIMBUAYaIbHONU pabOThI MPH peIIEHUH
Ouosornyeckoil  mpoOneMbl, OOOCHOBBIBATH HEOOXOJUMOCTb TNPHUMEHEHHUS TPYNIOBBIX (QOpM
B3aMMO/ICHCTBUS IIPU PELIeHUH yueOHOU 3a1a4H;

BBIOUpATh TEMAaTHUKy M METOAbl COBMECTHBIX JEUCTBUH ¢ y4€TOM OOIIMX HHTEPECOB H
BO3MOYHOCTEHN KaX/I0TO 4jeHa KOJUIEKTHBA;

IIPUHUMATD LIEJIM COBMECTHOM JESTEIBbHOCTH, OPraHU30BbIBaTh U KOOPAMHUPOBATH JEHUCTBHUS IO
€€ JOCTHMKEHMIO: COCTABJIATH IUIAH JEHCTBUHM, pacHpeleNsaTh POJd ¢ y4€TOM MHEHUN YYaCTHHUKOB,
00CyX/1aTh pe3yabTaTbl COBMECTHOH paboTHI;
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OILICHUBATh KAa4eCTBO CBOETO BKJIAJa M KaXJOTO0 yJYacTHHKA KOMAaHIbl B OOIIMH pe3yibTaT IO
pa3paboTaHHBIM KPUTEPHSIM;

IpeaiaraTb HOBBIE IIPOEKThI, OLIEHMBAThb WJEM C NO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKON 3HAYUMOCTH;

OCYILECTBJIATh IMO3UTUBHOE CTPATETMUYECKOE IIOBEJEHHE B PAa3IMUYHBIX CUTYaLUAX, HPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, OBITh MHUITMATUBHBIM.

OBj1aieHHe YHUBEPCAJIbHBIMU PeryJATHBHBIMU AeHCTBUAMM:

1) camoopranuzanus:

HCI0JIb30BAaTh OMOJOTMYECKUE 3HAHMS /ISl BBISIBICHUS MPOOJIEM U UX pPElICHUs B )KU3HEHHBIX U
y4eOHBIX CHUTYalUsX;

BBIOMpAaTh HAa OCHOBE OWOJIOTMUECKUX 3HAHHWHA IEJIEBbIE W CMBICIOBBIE YCTAaHOBKM B CBOHUX
JNEUCTBUAX MW TMOCTYNKaX MO OTHOIIEHUIO K HUBOW MPUPOJIE, CBOEMY 3I0POBBIO M 3JI0POBBIO
OKPYXAIOIIHNX;

CaMOCTOSITEJIBHO OCYILECTBIIATh O3HABATENbHYIO AE€ATEIbHOCTD, BBISBISATH IPOOJIEMBI, CTABUTh U
(dbopMynupoBaTh COOCTBEHHBIE 331a4U B 00pa30BaTeIbHON JESITENbHOCTH U )KU3HEHHBIX CUTYallUsX;

CaMOCTOSITEJIBHO COCTaBJATh IUIAH pELIEHUs NpoOJeMbl € Y4ETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MIPEOUTEHUI;

JIaBaTh OLIEHKY HOBBIM CUTYallHsIM;

paciupsaTh paMKH yueOHOTO MpeMETa Ha OCHOBE JIMYHBIX MTPEANOUYTEHUH;

JieNlaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PEIICHHE;

OILICHUBATh MPHUOOPETEHHBIN OTIBIT;

croco6cTBOBAaTh (OPMUPOBAHUIO U TPOSIBICHUIO HIMPOKOM SpyAMLIMM B Ppa3HbIX 00JacTsIX
3HaHMH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeNbHBIN U KyJIbTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CHTYaIlMsiM, BHOCHTH KOPPEKTHBBI B JICATEIBHOCTH, OIICHUBATH
COOTBETCTBUE PE3YJIBTATOB IICIISIM;

BJIaJIcTh HaBBIKAMH [IO3HABATEIILHOW pedIeKCHMH KaK OCO3HAHWs COBEPIIAEMBIX JICHCTBHIA H
MBICITHTENILHBIX TIPOIIECCOB, MX PE3YJIbTATOB M OCHOBAaHWM, HCIIOJIB30BaTh MPUEMBI PeQIICKCHU JUTs
OLICHKH CUTYaI[MH, BHIOOPA BEPHOTO PEIICHUS;

YMETh OIICHUBATH PUCKH U CBOEBPEMEHHO MIPUHUMATH PEIICHHS 110 UX CHIDKCHUIO,

NPUHAMATH MOTHBBI M apI'YMEHTBI APYTUX [IPH aHATU3E PE3YJIbTATOB JESTEIBHOCTH;

3) npuHsATHE Ce0s1 U APYrUX:

MPUHUMATD ce0sl, TOHMMAasi CBOU HEJOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;
MPU3HABATh CBOE MPABO U MPABO APYrUX HA OLINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C TIO3UIUH IPYTOr0 YeIOBEKa.

INNPEJMETHBIE PE3YJIbTATDBI

[IpenmerHsie pe3ynabTaThl ocBoeHusi mporpammbl COO mo Ouonorun Ha 0a30BOM ypOBHE
BKJIIOUAIOT crienuduueckue s yueOHoro mpeamera «buonorusy HaydHble 3HAHUS, YMEHHUS U CIIOCOOBI
JNEUCTBUIM 10 OCBOCHHMIO, WHTEpPIpETAllMM W NPeoOpa3oBaHUIO 3HAHUM, BUIBI JCSITENBHOCTH TIO
MOJIYYEHUIO HOBOTO 3HAHMUS U MPUMEHEHUIO 3HAHUN B Pa3NUYHBIX Y4eOHBIX CHUTYaIUSAX, a TaKXKe B
pEeaNbHBIX JKU3HEHHBIX CHUTYallUAX, CBA3aHHBIX C Ouosorweid. B mporpamme mpeameTHbIe pe3yabTaThl
MIPeJICTaBJICHBI TI0 TOJaM O0y4YEeHHUS.

HpC,Z[MCTHLIC pe3yJbTaTbl OCBOCHUA y‘-IC6HOTO npeamMeTa «buonorus» ¢ 10 knacce JOJIKHBI
OTpaXKarTh:

C(I)OpMI/IpOBaHHOCTB 3HaHHUH O MecCTe H poJin OMOJIOTUH B CHCTEME HAay4HOI'0 3HaHHA
CCTCCTBCHHBIX HAYK, B (I)OpMI/IpOBaHI/II/I COBpCMCHHOfI CCTCCTBCHHO-Hay‘-IHOI\/'I KapTUHBI MUpa U HAYYHOT'O
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MHUPOBO33PEHHUS, O BKJIAJE POCCUHCKUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(GYHKIMOHATBLHON TPAMOTHOCTH YeNIOBEKa IS PELICHHUs )KM3HEHHBIX 3a/1a4;

YMEHHUE PpacKpbIBaTh COJCpKAHWE OWOJNIOTMYECKUX TEPMHUHOB M TOHSATHH: KHU3Hb, KIIETKA,
opranusM, MeTraboiau3M (OOMEH BEUIeCTB M MpPEBpallleHHE DSHEPruH), roMeocTa3 (caMoperynsuus),
YpOBHEBasi OpraHu3allis JKUBBIX CHUCTEM, CaMOBOCIIPOU3BEIEHUE (PENpPOAYKIMS), HACIEIACTBEHHOCTD,
M3MEHYHUBOCTb, POCT U Pa3BUTHE;

YMEHHE M3jaraTb OMOJIOTMYECKHE TeOopuM (KJIETOYHAas, XPOMOCOMHAs, MYyTallMOHHas,
LEHTpaJbHAsl IOTMa MOJIEKYJISIpHOUM Onosorun), 3akoHsl (I'. Mennens, T. Moprana, H. . BaBunosa) u
yueHus (0 LEHTpaXx MHOrooOpasusi M NPOMCXOXKJIEHUS KyJabTypHbIX pacteHuii H. V. BaBuiosa),
OTIPENIENATh TPAHUIIBI UX TPUMEHUMOCTH K KHBBIM CHCTEMAaM;

YMEHHE BIIaJIETh METOJAMH HAayYHOTO IO3HAHHS B OMOJIOTMH: HAOIIONEHHE M ONMCAHHME YKUBBIX
CUCTEM, IIPOLIECCOB M SBJICHUM, OpraHu3aluss U IMPOBEACHHE OHOJOTUYECKOTO 3SKCIIEPUMEHTA,
BBIIBIDKCHHE THUIIOTE3bI, BBISBICHUE 3aBUCHMOCTH MEXIYy HCCIEITyeMbIMH BEIHMYMHAMH, OOBICHEHHE
MOJy4eHHBIX PE3YJIbTATOB, WCIOJH30BAHHBIX HAYYHBIX TOHSATHHA, TEOpPUH W 3aKOHOB, YMEHHUE JeNaTh
BBIBO/IBI HA OCHOBAHHH MOJYYEHHBIX PE3yIbTATOB;

YMEHHE BBLICTSATH CYIIECTBEHHBIE MPH3HAKH BHPYCOB, KJIETOK MPOKAPHOT W DYKAPHOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, OCOOEHHOCTH IIPOLECCOB: OOMEHa BEUIECTB U
MpPEBPALLIEHUs] HSHEPruM B KIETKe, (POTOCHHTE3a, IJIACTUYECKOTO U SHEPreTH4Yeckoro oOMeHa,
XeMOCHHTE3a, MUTO3a, Mei03a, OIJIOJOTBOPEHHU S, Pa3MHOKEHHU S, NHAUBUIYaJIbHOTO Pa3BUTHS OpraHU3Ma
(oHTOTEHE3);

YMEHHE IPUMEHSTh MOJTyYeHHbIC 3HAHUS [T O0BSICHEHUST OMOJIOTUIECKUX MTPOIIECCOB U SIBICHUH,
IUTSl TIPUHSTHS TPAKTUYECKAX PEUICHWH B MMOBCEJHEBHOHN JKM3HU C IEJbI0 0OecrieueHusi 0e30MacHOCTH
CBOET0 3/I0POBbS U 3/I0POBbSI OKPY)KAIOIIUX JIOAEH, COOJIOACHHUS HOPM TIpaMOTHOTO MOBEAEHUS B
OKpYXalollled TMPUPOJHOW cpele, TOHMMAaHWE HEOOXOJUMOCTH  HCIOJIB30BAHUS  JTOCTHIKCHHI
COBPEMEHHOM OMOoJIOrny M OMOTEXHOJOTHI AJISl PAlMOHAILHOTO MPUPOOTIOIb30BaHMUS;

yYMEHHE pellaTh 3JeMEHTapHble TeHETUYECKHE 3aJaud Ha MOHO- W JUTHOPHIHOE CKpeIIMBaHUE,
CIICTVIEHHOE HAacJelI0BaHUE, COCTABIISITh CXEMbl MOHOTHMOPHIHOTO CKPEIIMBAaHUA Ui IpeAcKa3aHUs
HaCJIeTOBaHUS MPU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBITIOJHATE JTa00OpaTOpPHBIE M MPAKTHYECKUE pabOThI, COOIOAATh MpaBUiIa MpU padoTe C
y4eOHBIM U J1a00OpaTOPHBIM 000PYIOBaHUEM;

YMEHHE KPUTHYECKH OLEHUBATh W HWHTEPIPETHPOBaTH HHGOPMALKIO  OHOJIOTHYECKOTO
COJIep’KaHus, BKIIOYAIOIIYIO TICEBAOHAYYHBbIE 3HAHUS W3 Pa3IMYHBIX UCTOYHHKOB (CpElICTBA MacCOBOM
uH(pOpMalLlUY, HAy4YHO-TIOMYJSPHbIE MaTepHalibl), 3TUYECKHE aCIEKThl COBPEMEHHBIX HCCIEIOBAHUUN B
OMOJIOTHH, METUITUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE MUCbMEHHBIE M YCTHBIE COOOIICHUs, 000011as OHOIOTHYECKYIO
MH(OPMALIHIO U3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO HMCIIOJIb30BaTh MOHATHIHBIN anmnapaTr OMOJIOTHH.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

" || Hammenosanue pa3nesioB u KoauvecTBo yacos ‘ JuexkTpoHHbIe (HU(PpOBHIE)
Ne TeM NMPOrpaMMbl Beero|Kourpoabhbie| IpakTuueckue o0pa3oBaTe/ibHbIE PeCypChl
|| padoThI padoThI

1 ||buomnorus kak Hayka 2 [[bubmmoTeka [IOK

| https://m.edsoo.ru/7f41c292]]
2 ||’KuBbIe CHCTEMBI U MIX 1 [[BubmuoTexa [JOK

| ||opranuzanms https://m.edsoo.ru/7f41c292]]
3 || XuMHUECKHil COCTaB H 8 [[BubmuoTeka [JOK

| |[cTpoenue KieTku https://m.edsoo.ru/7f41c292]]
4 |’Ku3HenesaTenbHOCTh KICTKU 5 0,5 [[BubmuoTeka [JOK

| https://m.edsoo.ru/7f41c292]]
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" | Hanmenosanue pa3ziesioB U KosmmyecTBo yacos ‘ DJiIeKTpOHHbBIE (11U poBbIE)

Ne TeM NPOrpaMMbl Beero|[Kontponnubie TIpakTudeckue o0pa3oBaTesbHbIEe pecypchl

|| padoTsbI padoThI

5 ||PazmHOkeHuE 1 ) 1 [[bubmmoTexa [TOK
WHIWBUYAILHOE Pa3BUTHE https://m.edsoo.ru/7f41c292]]

| |lopranu3moB

6 |[HacrmencTBeHHOCTh U 8 [[bubmmoTeka [TOK

| |[M\3MeHYMBOCTh OpPraHM3MOB https://m.edsoo.ru/7f41c292]]

7 ||Cenekmus opranu3moB. OcHOBBI|| 3 [[BubmuoTexa [JOK

| ||buoTexnosorHM https://m.edsoo.ru/7f41c292]]

8 |[KoHTpOJIBHEIE paOOTHI 2 2 [[BubmuoTexa [JOK

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

OBUIEE KOJIMYECTBO YACOB | 34 2 1,5

10 ITPOTPAMME

YYEBHO-METOAUYECKOE OBECIIEYHEHUE OBPA3ZOBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YYEHUKA

buonorus : 10 xmacc : 0a3oBBIM ypOBEHb : Y4EOHUK ISl ydalquxcs o0011eoOpa3oBaTebHBIX
yupexnaenuit / W.H. IlonomapéBa, O.A. Kopaumnosa, T.E. Jlomwmnuna ; mom pen. mnpod. M.H.
[Tonomapégoii. - 3-e uz., nmepepaod.

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

1 BaryeB A.C., I'ynenkoBa M.A., EneneBckuii A.I'. buonorusa. bonpmiodl crnpaBOYHUK IS
IIKOJLHUKOB M MOCTYMAKMIMX B. BY3bl. - M.: JIpoda, 2004;

2 boarosa U. B. CoopHuk 3ana4 mo OO01ieit OMoa0ruu sl HOCTYHarnuX B BY3bl. - M.: «OHukc 21
BeK» «Mup u obpazoBanuey, 2005;

3 Koznosa T. A., Kyumenko B.C. buonorus B Tabnmumnax 6-11 xinaccel. CripaBo4Hoe mocoowue. - M.:
Hpoda, 2002;

4 TlumenoB A.B., IlumenoBa W.H. buonorus. /umakruueckue Marepuaibl K pasueny «OOmas
ouonorusy. - M.: «Mzmarenscteo HIIDHACY, 2004;

5 Pe6poBa JI. B., IlpoxopoBa E.B. AxtuBHBIE (GOpMBI M METOABI OO0y4deHHs OHOJOTHMU.- M.:
[Ipocsemienue, 1997;

6 ®pocu H B. H., CuBornazos B. 1. ['oToBUMCS kK eAMHOMY roCyIapCTBEHHOMY dK3ameHy. OOrias
ouosorus. - M.: Jlpoda, 2004 - 216¢.;

INUPPOBBIE OBPA30OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET

1. Emmnas xomnekius I[OP. Ilpeamernas  kommekius — «bumomorus»  http://school-
collection.edu.ru/collection

2.0T1kpeITHIN KOJUTeK: Bromorus http://college.ru/biology

3. B  momomp  yuutento  OMOJIOTHH: oOpazoBatenpHblli  cautr MECOH  HITIY
http://fns.nspu.ru/resurs/nat

4. BuemkosbHas 9kojorus. Ilporpamma  «llIkoibHas  9KOJOTHYecKas  WHHUIHATHBA»
http://www.eco.nw.ru

5. Bes Ouonorus: HaygyHO-00pa3oBatenbHbII moprain http://www.sbio.info

6. l'ocynapcreennsiii [lapsruHoBckuii My3eit http://www.darwin.museum.ru

7.2KuBbIe cymecTBa: »JIeKTPOHHAs WILTIOCTPUPOBaHHast SHIMKIone st http://www.livt.net
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8.3eJeHbIi IUTI03: TTYTEBOIUTEb 110 IKOJIOTHYECKUM pecypcam http://zelenyshluz.narod.ru
9. 300KkIy0: METa’HIMKIIONEANS O KUBOTHBIX hitp://www.zooclub.ru
10.300noruueckuii myseii B Cankr-IlerepOypre http://www.zin.ru/museum
11. KoHuenuuu cOBPEMEHHOIO €CTECTBO3HAaHHUA: buojormueckas KapTHHAa MuUpa: 3JEKTPOHHBIN
y4e0-nuk http://nrc.edu.ru/est
12. JlaGopatopusi Gotanuku Cankr-IleTepOyprckoro ropoJCcKoro JIBOpIia TBOPYECTBA FOHBIX
http://www.youngbotany.spb.ru
13. JlaypeaTst HOOeIeBCKO# npemun 10 Gusnoorun u meaumune http://n-t.ru/nl/mf
14.MeaunuHcKas SHIUKIONEAUs. AHaToMuueckuit atnac http://med.claw.ru
15. Mup KUBOTHBIX: 3JIEKTPOHHbIC Bepcuu KHUT http://animal.geoman.ru
16.0OnopHo-1BUraTenbHas cucrema YeJI0BeKa: 00pa30BaTeIbHBIH cait
http://www.skeletos.zharko.ru
17. ManeonTonoruueckuii my3eit PAH http://www.paleo.ru/museum
18..TTonynsipaas suimkoneus «dmopa u hayna» http://www.biodat.ru/db/fen/anim.htm
19.I1pupoaa Kysbacca. Marepuainsl s yautens ouosoruu http://prirodakem.narod.ru
20.ITpo6aemsr 3Bosroninu http://www.macroevolution.narod.ru
21.IIpoext Ecocom: Bc€ 00 sxosoruu http://www.ecocommunity.ru
22.I1poext Herba: 6oTannveckuii cepsep MockoBckoro yauBepcuteta http://www.herba.msu.ru
23.IIpoexT Forest.ru: Bce o pocuiickux jecax http://www.forest.ru
24 TIpoexr «J/lerckuii Dxo—Mudopm» http://www.ecodeti.ru
25.IItuner Cpenneit Cubupu http://birds.krasu.ru
26. Pacrenus: anekTpoHHblie Bepcuu kKaur http://plant.geoman.ru
27. Penkue u ncuesaronue )XUBoTHBIe Poccuu u 3apyodexss http://www.nature.ok.ru
28.Cankt-IlerepOyprckass ~ oOmiecTBeHHass ~ OpraHU3allds  COJACHCTBUS ~ DKOJIOTUYECKOMY
obpasoBanuio http://www.aseko.ru
29. CoxpaHsieM 1 U3y4aeM BOJOCMBI: 3KOJOTHUCeCKHii mpoekT http://edu.greensail.ru
30. Teopust 5BOJIOIMHM KAaK OHA €CTh: MaTEpPHAIBl IO TEOPUU OHOJOTHYECKON HIBOIOIUH
http://evolution.powernet.ru
31.TpaBsaHucThIE pacTeHus MocKOBCKOM obactu: OHJIAlH- CIIPABOYHHUK
http://www.lesis.ru/herbbook
32.Y4eOHO-BOCTIUTATEIBHBIN OHOJIOTHYECKH KoMILIeke CeBepHOro y4eOHOro okpyra r. MOCKBBI
http://biom.narod.ru
33.MdenepanbHblii JETCKUI 9K0JI0T0-0HOIOTHYECKHit enTp http://www.ecobiocentre.ru
34 Yapn3 Jlapsun: ouorpadus u kauru http://charles-darwin.narod.ru
35.10enTp OXpaHbl JUKOU IPUPOIbI: MyOIMKamuu o sxoaoruu http://www.biodiversity.ru
36.1lentp sxonoruueckoro obpasosanus MIJIJI(FO)T http://moseco.narod.ru
37.9konorudeckuii meHTp «DKocuctemarhttp: // www.ecosystema.ru
38.DnexTpoHHbIil yaeOHuK 1m0 Orostoruu http://www.ebio.ru
39. buoMeMIIMHCKAs OJMMIINA/IA IKOJIpHUKOB http://www.svb-ffm.narod.ru
40.Bcepoccuiickas OJMMITHAA IIKOJIBHUKOB 110 Orostoruu http://bio.rusolymp.ru
41.Bcepoccuiickas OJMMITHAA HIKOJIHUKOB 110 dKoJoruu http://eco.rusolymp.ru
42 . JIucTaHIIMOHHAS 9KOJIOT0-0HOJIOTHYECKast BUKTOpUHA —TEJICKOMMYHHUKAIIMOHHBIH
obpasoBarenbHbIN poekT http://www.edu.yar.ru/russian/projects/predmets/biology
43, JIucTaHIIMOHHBIE BPUCTHYECCKUE OIMMIHAbI o ouosoruu http://www.eidos.ru/olymp/bio
44 JTucTaHIIMOHHBIE SBPUCTHYECKUE OJIMMITHA/IBI 10 3Kojoruu http://www.eidos.ru/olymp/ecology
45.00mepoccuiickuii KOHKYpC IIPOEKTOB «3anoBeHbIE 0OCTpOBa Poccun»
http://www.zapovedostrova.ru

16



http://zelenyshluz.narod.ru/
http://www.zooclub.ru/
http://www.zin.ru/museum
http://nrc.edu.ru/est
http://www.youngbotany.spb.ru/
http://n-t.ru/nl/mf
http://med.claw.ru/
http://animal.geoman.ru/
http://www.skeletos.zharko.ru/
http://www.paleo.ru/museum
http://www.biodat.ru/db/fen/anim.htm
http://prirodakem.narod.ru/
http://www.macroevolution.narod.ru/
http://www.ecocommunity.ru/
http://www.herba.msu.ru/
http://www.forest.ru/
http://www.ecodeti.ru/
http://birds.krasu.ru/
http://plant.geoman.ru/
http://www.nature.ok.ru/
http://www.aseko.ru/
http://edu.greensail.ru/
http://evolution.powernet.ru/
http://www.lesis.ru/herbbook
http://biom.narod.ru/
http://www.ecobiocentre.ru/
http://charles-darwin.narod.ru/
http://www.biodiversity.ru/
http://moseco.narod.ru/
http://www.ecosystema.ru/
http://www.ebio.ru/
http://www.svb-ffm.narod.ru/
http://bio.rusolymp.ru/
http://eco.rusolymp.ru/
http://www.edu.yar.ru/russian/projects/predmets/biology
http://www.eidos.ru/olymp/bio
http://www.eidos.ru/olymp/ecology
http://www.zapovedostrova.ru/

