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IHOACHUTEJIBHAS 3AIINCKA

[Tpu pazpaboTke mporpamMMbl O OHOJIOTUH TEOPETUUECKYIO OCHOBY JJISl ONPEACICHHUS MOIXOIO0B K
(opMHpOBaHUIO COAEPKAHUS YyUeOHOTO mpeamera «bHoorusy) COCTaBHIN: KOHIETITYaJIbHBIC MOJIOKCHHS
dI'OC COO o B3auMOOOYCIIOBIICHHOCTH IICJICH, COJEP)KaHMS, PE3yIhbTaTOB OOy4YeHUS W TpeOOBaHUH K
YPOBHIO MOATOTOBKHM BBITYCKHHKOB, IOJIOKEHHS 00 OOHMX WeNsX M NPUHIMIAX, XapaKTepU3YIOLINX
COBPEMEHHOE COCTOSIHHE CHCTEMBI cpefHero oOmiero obOpa3oBanus B Poccuiickoit denepanuu, a Takxke
MOJIOKEHUT O crnernuduke OHoioruu, €€ 3HAYeHUH B IO3HAHWW JKUBOM MpHUPOABI M 0OecreueHUH
CYLIECTBOBAHMSI 4eJoBeuecKoro oodmiectBa. CoriacHO Ha3BaHHBIM IOJIOXKEHUSIM, ONpeesieHbl OCHOBHBIC
(GyHKIIUM pOrpamMMbl IO OUOJIOTUH U €€ CTPYKTYpa.

[TporpamMma o 6uonoruu MaéT mpeAcTaBlIeHUE O LesIX, 00 00mel cTpaTernu 00y4eHUs, BOCITUTAHHUS
U pa3BUTUS OOyYaloIUXcs CpeAcTBaMu y4yeOHOro mpenmera «buosorusi», ompenenser o0s3aTeabHOoe
MpPEeIMETHOE COJIEp>KaHUE, €ro CTPYKTYpPY, pachpelesieHue IO pasfelaM H TeMaM, PEKOMEHIYEeMYIO
MOCIIEI0BATEIBHOCTh U3YYCHHsI Y4EOHOro Marepuaia ¢ y4€TOM MEXKIPEAMETHBIX M BHYTPHUIIPEAMETHBIX
CBsI3€H, JJOTHMKN 00pa30BaTEIbHOTO MPOIIECCa, BO3PACTHBIX 0COOEHHOCTEH 00yUYarOMIMUXCsl.

B mporpamme mo OHMONIOTMM TaKKe YUUTHIBAIOTCS TpPEOOBAaHHUS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METamnpeIMETHBIM M IPEIMETHBIM pe3yiabTaTaM OO0y4eHHS B (OPMUPOBAHHWU OCHOBHBIX BHJIOB Y4eOHO-
MO3HABATENBHON  JESATeNbHOCTH/YUeOHBIX  JNEHCTBUH  OOYYalOIIMXCS 1O OCBOGHHUIO  COACPIKAHHUS
OMOJIOTUYECKOTO 00pa30BAHUSI.

B nporpamme mo Ouomorumm (10—11 xmaccel, 0a30BBIA YpPOBEHb) pEATM30BaH MPUHIIUII
MIPEEeMCTBEHHOCTH B M3Y4YEHHMM OHMOJIOTHH, Onarojgaps 4yemy B HEHl MpocMaTpHBaeTCs HAMpPaBIEHHOCTh Ha
pa3BUTHE 3HAHUM, CBS3aHHBIX C (OPMUPOBAHHEM ECTECTBEHHO-HAYYHOI'O MHPOBO33PEHHUS, IIEHHOCTHBIX
OpUEHTALMM JIMYHOCTH, SKOJIOIMYECKOIO MBIIUIEHUS, IMPEACTAaBIECHUI O 310pOBOM 00pa3e >KU3HU U
OepeXHBIM OTHOIIEHHEM K OKpyKaroleil mnpuponHoi cpexne. Ilostomy Hapsay ¢ uU3ydeHueM
00111e0MOIOrMYECKUX TEOpUi, a TaKkKe 3HAHWH O CTPOECHUH JKUBBIX CHCTEM Pa3HOTO PaHra U CYHIHOCTH
OCHOBHBIX IIPOTEKAIOIIMX B HUX MPOLIECCOB B MPOrpaMMe 10 OMOJIOTHH Y/I€JI€HO BHUMAaHUE HCIIOIb30BaHUIO
MOJIYUEHHBIX 3HAHUW B TOBCEJHEBHOM JKM3HM Uil pELIEHUS MNPUKIAAHBIX 3a/4ad, B TOM YHUCIE:
Npo(UIAKTUKU HACJEICTBEHHBIX 3a00JIeBaHUN YeNOoBEKa, MEAMKO-T€HETHMUECKOr0 KOHCYJIbTHPOBAHUS,
00OCHOBaHHUS HKOJIOTMUECKU LEJIeCO00pa3HOro IMOBEACHUSI B OKPYXKAIOLIEH NpUPOJHOU cpele, aHaau3a
BITUSTHUS XO3SUCTBEHHON JIEATEIHHOCTH YEIOBEKa Ha COCTOSIHHE TMPUPOTHBIX U UCKYCCTBEHHBIX KOCUCTEM.
YcuneHnne BHUMaHUS K MPUKIAAHOW HAMPaBICHHOCTH Y4yeOHOro mpeamera «bHOJIOTHS» MPOIUKTOBAHO
HEOOXOJIMMOCTbIO 00€CIeUeHHs] YCIOBUH JUIsl pEIIeHHs OJHOM U3 aKTyallbHBIX 3a7ad IIKOJbHOTO
OMOJIOTUUECKOTO0 00pa30oBaHUsA, KOTOpas MpeanosiaracT (popMHUpOBaHHWE Y OOYUYAIOIMIMXCS CIIOCOOHOCTH
aIalITUPOBATHCA K U3MEHEHUSIM TUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUDA.

Bbuonorus Ha ypoBHe cpenHero o0iiero oopa3oBaHusi 3aHMMaeT BakHoe MecTo. OHa oOecreynBaeT
dbopmupoBanre y oOydarouuxcsi MpeACTaBICHUH O HAyYHOM KapTHHE MHpa, pacmupseT U o0oOmaer
3HAHUS O KUBOM MPUPOJE, €€ OTIINYUTEIbHBIX IPU3HAKAX — YPOBHEBOW OPraHU3aLMM U HBOJIFOLIUY, CO3NAET
YCIOBUSL JUIs: TIO3HAHUS 3aKOHOB JKHUBOW MpUpPOAbI, (opMmupoBaHus (HYHKIIMOHATEHOW TPaAMOTHOCTH,
HaBBIKOB 3/I0pPOBOT0 U 0€30MacHOro 00pasa KU3HHU, IKOJOTHYECKOTO MBIIIICHHUS, IEHHOCTHOTO OTHOIICHUS
K JKMBOMW IPUPOJIE U YEIIOBEKY.

Bonbiioe 3HaueHne OHONOTUS MMEET TakXKe JUIsl PEelIeHHs] BOCIUTATEIbHBIX UM Pa3BUBAIOIIMX 3a/ad
cpeaHero oomiero obOpa3oBaHMs, couuanu3auuu oOyuaromuxcs. M3ydeHue Ouonoruum oOecrieynBaeT
ycnoBust AN (pOpMHUpPOBaHUS HHTEIUICKTYalbHBIX, KOMMYHUKAIIMOHHBIX M HH(POPMAIIMOHHBIX HABBHIKOB,
ACTETUYECKON KYJIBTYphl, CIHOCOOCTBYET HHTETpallud OMOJOTMYECKMX 3HAHWW C MPEACTABICHUSMU U3
IpyTUX y4deOHBIX TPEIMETOB, B YaCTHOCTH, (DU3MKH, XUMHUU U reorpaduu. Ha3BaHHBIE MONOXKEHHUS O
npeaHasHauYeHUH Y4eOHOro mnpenmera «bHONOTHS» COCTaBHIM OCHOBY JUISL OIpPENENIEHUS MOIXOA0B K
0TOOPY M CTPYKTYPHPOBAHHUIO €0 COCPKAHMsI, IPECTABICHHOTO B IpOrpaMMe 1o OMOJIOTHH.

Ot60p comepkanus yueOHOro mpeamera «buosorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C MO3UIUN
KyJIbTYPOCOOOPA3HOIrO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYaIOLIUECS JOJKHBI OCBOUTH 3HAHUS U



YMEHHUs, 3HauuMble A (GOpMHpPOBaHMSA OOIIEH KyJIbTYphl, OIpPECNAIONINE aJeKBAaTHOE IOBEAECHUE
YeJIOBeKa B OKpYXKAIOMEed MPUPOIHOM cpese, BOCTPeOOBaHHBIE B MOBCEAHEBHOM JKU3HU M MPAKTUYECKOU
nesrenbHocTH. Oco00e MECTO B 3TOW CHCTEME 3HAHHMW 3aHUMAIOT AJIEMEHTHI COZIEPIKaHuUs, KOTOPbIE CIyXKatT
OCHOBOHM sl (DOPMHUPOBAHUS MPEICTABICHUNA O COBPEMEHHOW €CTECTBEHHO-HAYyYHOH KapTHHE MHpa H
LIEHHOCTHBIX OPHEHTALMSX JINYHOCTH, CIIOCOOCTBYIOIMX I'YMaHU3alMKU OMOJIOTHYECKOT0 00pa30BaHMUs.

CTpyKTypHpOBaHUE COJEpkKAaHUA y4eOHOro Marepuana B IIporpamMme Mo OMOJOrMH OCYILECTBIIEHO C
y4€TOM TMPHOPHUTETHOTO 3HAYCHHSI 3HAHMA OO0 OTIMYUTENBHBIX OCOOCHHOCTSX J>KMBOM HpPUPOABI, O e
YPOBHEBOH OpraHu3allidl U HBOJIONUH. B COOTBETCTBMM C 3THM B CTPYKType Y4eOHOro mpenMera
«buonorus» BeLIEICHBI CIEAYIOLIUE COAEp)KATEIbHbIC JIMHUU: «buosorns kak Hayka. MeToasl Hay4HOTO
no3HaHus», «Kierka kak Onosorudeckas cucrema», «Opranusm Kak Ouojoruyeckas cucteMay», «Cucrema u
MHOTr000pa3ue OpraHuYecKOro MHpay, «IBOJIOUMS KHBOH MNPUPOABDY, «IKOCHCTEMBI M IMPHUCYIIUE HM
3aKOHOMEPHOCTH.

Ienp n3zyuenust yuebHoro npenmera «buonorus» Ha 6a30BOM ypOBHE — OBJIaJICHHE O0YYarOIUMUCS
3HAaHUSIMH O CTPYKTYPHO-(YHKIMOHAIbHOM OpraHu3alMy KUBBIX CHUCTEM PA3HOrO paHra u npuoOpereHue
YMEHHMM HCIONb30BaTh 3TU 3HAHUA JUIsl TPAMOTHBIX JEHCTBUM B OTHOLIEHWH OOBEKTOB UBOW MPUPOABI U
peILIeHHsI Pa3InYHbBIX KU3HEHHBIX MPOOIIEM.

JlocTrkeHue 1esn u3ydeHus ydeOHoro npeamera «buonorus» Ha 6a30BOM ypoBHE oOecrieuuBaeTcs
pELICHNEM CIIENYIOIINX 3a1au:

OCBOEHME OO0Yy4arOIIMMHCS CHUCTEMbl 3HAHUW O OHOJOTMYECKHX TEOPHsX, YYEHMSX, 3aKOHaX,
3aKOHOMEPHOCTSX, THMIIOTE3aX, IMpaBWiIax, CIYKallMX OCHOBOM Mg (OpMHUpPOBaHMSI TNPEACTABIECHUN O
€CTECTBEHHO-HAyUYHOW KapTUHE MHpa, O METOJaX HAay4YHOrOo IIO3HAHUS, CTPOEHUH, MHOrooOpasuu Hu
0COOEHHOCTSIX ’KMBBIX CHCTEM pa3HOI'O YPOBHS OpPraHU3alMM, BBIJAIOIIMXCS OTKPBITUAX U COBPEMEHHBIX
HCCJIEIOBAHUAX B OMOJIOTHH;

(dopMupoBaHHEe y 00ydarOIUXCsl TO3HABATENIbHBIX, MHTEJUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B IIpOLleCCEe aHajM3a JAHHBIX O MYyTAX Pa3BUTHUSA B OMOJIOTMM HAy4YHBIX B3IVIAZOB, UJEH M MOJIXOMOB K
M3YYEHHUIO JKUBBIX CUCTEM PA3HOT'O YPOBHSI OpraHU3AlNH;

CTaHOBJICHHE Yy 00y4aroImuXcs 00Iel KyabTyphl, (QYHKIIMOHAILHOW TPAaMOTHOCTH, Pa3BUTHE YMEHHM
OOBSCHATH U OLICHUBATh SIBJICHMS OKPYXKAIOIIErO0 MHpa KUBOM NMPHUPOJbI HA OCHOBAaHUU 3HAHUU M OIBITA,
MOJTyYEHHBIX TPU U3YyUEHUU OUOJIOTHH;

¢dopmupoBaHHe y OOy4arolMXCs YMEHMH HJUTIOCTPUPOBATh 3HAYeHHE OMOJOTMYECKUX 3HAHUH B
MPaKTUYECKONH JIEATEIbHOCTH YEJIOBEKAa, pa3BUTUHM COBPEMEHHBIX MEIULMHCKUX TEXHOJOTUH H
arpoOMOTEXHOJIOTHIA;

BOCIUTaHHE YOEXKIEHHOCTH B BO3MOKHOCTH MO3HAHUS YEJIOBEKOM >KHBOM MPUPO/IbI, HEOOXOAMMOCTH
Oepe’KHOrO0 OTHOIIEHUS K HeH, COONMIOACHUS HTHUYECKHMX HOPM TP MPOBEAECHUH OUOIOTHYECKUX
HCCIIEIOBAHNH;

OCO3HaHHE IEHHOCTU OMOJIOrMYECKUX 3HAHUI JJIs TOBBIIMICHUS YPOBHS AKOJIOTMYECKON KYJIbTYpHI,
1 GOPMHUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

NpPUMEHEHHE MPUOOPETEHHBIX 3HAHUNA M YMEHUH B MOBCEJIHEBHOM JKMU3HU JJIS OLIEHKU MOCIEICTBHUM
CBOEH JNIeATENPHOCTH 10 OTHOLIEHHIO K OKpYXKalollell cpee, cOOCTBEHHOMY 370pPOBbIO, OOOCHOBaHUE U
coOmroienne Mep npodrIakTHKA 3a001eBaHUH.

B cucreme cpennero obuiero oopazoBanus «buonorus», nydaemas Ha 6a30BOM ypOBHE, SIBISETCS
00s13aTeNIbHBIM Y4E€OHBIM MPEIMETOM, BXOJSAIIMM B COCTaB MpeAMETHOH obsacth «EcTecTBEHHO-Hay4HbIE
MIPEeIMETHI».

Jlnst u3ydyeHust Onooruy Ha 6a30BOM YPOBHE CPEIHEro 001mero oOpa3oBaHusl OTBOAUTCS 68 4acoB: B
10 kiacce — 34 vaca (1 gac B Heneno), B 11 kiacce — 34 yaca (1 gac B Hezeno).



COJAEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buojsiorusi Kak Hayka.

buonorus kak Hayka. CBs3b OHOJIOIMM C OOLIECTBEHHBIMH, TEXHHYECKUMU M APYIrMMHU
€CTECTBEHHBIMH HayKamH, (puinocoduelt, STUKOH, ICTeTUKOW 1 mpaBoM. Ponb Onosnoruu B hopMupoBaHUH
COBPEMEHHOW Hay4yHOU KapTUHBI Mupa. CrcTeMa OMOJOTUIECKIX HAYK.

Metoapl TMO3HaHHWS KUBOM TNpHUPOAbl (HaOMIONEHWE, HKCIEPHUMEHT, OIHMCAaHUuE, HU3MEpeHue,
KJaccu(uKanus, MOAEIMPOBAHNE, CTATUCTUYECKAsk 00pabOTKa JaHHBIX).

JdemoHcTpauuu:

[Toptpetsr: Y. Japsun, I'. Mennens, H. K. Konbuos, /Ix. Yorcon u ®@. Kpuxk.

Tabmuis! u cxeMbl: «MeTo/Ibl TO3HAHUS )KUBON IPUPOJIBI».

JlaboparopHble H NpaKTHYecKue padoThbl:

IIpakTuyeckas padora Ne 1. «Vcrnonb3oBaHue pa3IMYHBIX METOJIOB MPU M3YyYEHUU OMOJOTHMYECKUX
0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl M HX OPraHU3ALMA.

XKusble cucrembl (OMOCUCTEMBI) Kak NpeaMeT H3ydeHus Ouosoruu. OTIvuYMe >KUBBIX CUCTEM OT
HEOPraHUYECKON MPUPOJBI.

CBoiicTBa OMOCHMCTEM W WX pa3HOOOpa3zue. YPOBHHM OpPraHHM3alUU OHOCHCTEM: MOJICKYJISPHBIM,
KJICTOYHBIH, TKaHEBBIH, OPTaHU3MEHHBIH, TOMYJIAIIMOHHO-BUIOBON, YKOCUCTEMHBIH (OMOT€OIICHOTHYECKHIA),
OnocdepHBIN.

JdeMmoHcTpamum:

Tabmuis! u cxeMbl: «OCHOBHBIE IPU3HAKY JKU3HU», «YPOBHU OpraHU3aIMH KUBOM PUPOIBI».

Ob6opynoBanue: monaens mosiekyinsl JJHK.

Tema 3. XumMHu4ecKHii COCTaB U CTPOCHHE KJIECTKH.

XVWMHYECKUHI COCTaB KJIETKH. XHMHUYECKUE DJIEMEHTBI: MaKpOIJIEMEHTHI, MUKPOdJIEMEHThl. Bona u
MUHEpPAJIbHBIE BELIECTBA.

@OyHKIMH BOJBI U MUHEPAJIbHBIX BELECTB B KieTke. [loanepxanne ocMoTHueckoro d6anaHca.

benku. CoctaB M cTpoeHue OenkoB. AMHHOKUCIOTBI — MOHOMeEpbl OenkoB. HesameHuMmble u
3aMEHUMbIE AMHHOKHUCIOTHl. AMMHOKHUCIOTHBIH COCTaB. YPOBHU CTPYKTYpbl OEIKOBOW MOJIEKYJIBI
(mepBuYHasi, BTOpPHYHAs, TPETUYHAsT M 4YETBEPTUYHAs CTPYKTypa). XUMHUYECKHE CBONCTBAa OEIKOB.
buonoruueckue GpyHKIMu OEIKOB.

depMmeHTHl — OHonornyeckue katanuzatopsl. CTpoeHHe (epMeHTa: aKTUBHBIM LEHTp, CyOCcTpaTHas
cneunpuynocts. Kopepmentsl. Butamunbl. OTinuns pepMeHTOB OT HEOPraHMUECKUX KaTaIn3aTOpPOB.

VYreBonbl: MOHOCaxapu bl (TIIOK03a, prbo3a U Ae30Kkcupru003a), Aucaxapuibl (caxaposa, JIakTo3a) U
noJrcaxapuasl (Kpaxmai, TIIHKOTeH, 11eJUTI0J103a). bruonorundeckue GyHKIIUMA YTIIEBOIOB.

Junuasl:  Tpuraunepuasl, ¢ocdomunuas,, crepounsl. [uapodmibHO-rHAPOdHOOHBIE CBOMCTBA.
buonornueckue ¢pynkuuu nununoB. CpaBHEHHE YIIIEBOJIOB, OSITKOB M JUIUIOB KaK HCTOYHUKOB SHEPTUH.

Hyxnennoseie kucnotsl: JJHK n PHK. Hykneotuasl — MOHOMEpPBI HYKIIEMHOBBIX KACIOT. CTPOECHHE U
¢byukun JJHK. Crpoenne u ¢pyukiuu PHK. Buast PHK. AT®: crpoenne u GyHKIMH.

[utonorus — Hayka o kierke. KierouHass Teopuss — mpuMep B3aUMOJECWUCTBUS uaed U (PaKToB B
HAy4YHOM ITO3HAHUU. MEeTO/IbI U3yUEHUS KIETKH.

Knerka kak nenoctHas xuBas cuctema. OOIIMe NPU3HAKK KIIETOK: 3aMKHYTasl Hapy»KHasi MeMOpaHa,
mosekyinbl JIHK kak reHeTndeckuii anmapar, cucTeMa CUHTe3a Oerka.

Tumnbl K1eTOK: 3yKapuoTHyecKas U mpokapuotrudeckas. OCOOEHHOCTH CTPOCHHUS MPOKAPHOTHUECKON
kinetku. Kierounast crenka Oakrtepuit. CrTpoeHHe 3SyKapuoTH4YecKOM KieTku. OCHOBHBIE OTIMYHUS
PaCTUTENBHOM, )KUBOTHON ¥ TPUOHOM KJIETKH.



[loBepXHOCTHBIE CTPYKTYphl KIETOK — KIJIETOYHas CTEHKa, TJIUKOKAJUKC, HuX (QyHKUIUU.
[Tnasmarndeckass memOpana, e€ cBoiicTBa U QyHkiuu. [{utommasma u e€ opranowasl. OgHOMEMOpaHHBIC
opraHouasl kietku: OIIC, anmapar [onpmxu, au3zocoMmbl. IlonyaBTOHOMHBIE OpPraHOWABI KIIETKU:
MUTOXOHAPHH, MacTuipl. [Ipoucxoxxaenne MuToxoHApuil W miactua. Buael mmactun. HememOpanubie
OpraHoubl KJIETKU: PUOOCOMBI, KJIIETOYHBINA LIEHTP, IEHTPUOJIU, PECHUYKH, )KT'yTUKH. DYHKIIUN OPraHOUIOB
KJIETKU. Britouenus.

SAnpo — perynsTopHslil eHTp kieTku. CTpoeHue sapa: siaepHas 000J104YKa, KapuoIula3Ma, XpOMaTuH,
SIIPBILIKO. XPOMOCOMBI.

TpaHcnopT BEHIECTB B KIIETKE.

JdemoHcTpaumnu:

[Moptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. llneiinen, P. Bupxos, k. Yorcon, ®@. Kpuk, M.
VYunkunc, P. ®panknun, K. M. bap.

Juarpammsbl: «PacripenesieHne XMMHYECKHX 3JIEMEHTOB B HEXUBOM mpupoze», «PacnpeneneHue
XUMHUYECKUX HJIEMEHTOB B )KMBOU MPUPOIE».

Tabmuuer u cxemsl: «llepuoguueckas TabiuIa XUMHYECKUX 3IEMEHTOB», «CTpOCHHE MOJEKYJIIbI
BOoIb», «buocuHTe3 Oenka», «CTpoeHHe MOJICKYylbl Oenkay, «CtpoeHue ¢epmeHTta», «HykIeHHOBBIC
kucinotel. JIHK», «Ctpoenne Mmonekyinbsl AT®», «CtpoeHue 3yKapuoTHUECKON KieTku», «CTpoeHue
KUBOTHON KIIeTKN», «CTpoeHue pacTUTENbHOU KIETKH», «CTpoeHHEe NPOKApHUOTUYECKOM KIIETKHY,
«CTpoeHue sipa KIeTKW», «YTIeBOAb», «JIUIuasn.

O6opynoBaHue: CBETOBOW MHUKPOCKON, 000pYyIOBaHWE NJisi MPOBEACHUS HAOIIOJCHUM, U3MEPEHUH,
HKCIIEPUMEHTOB, MUKPOIIPENapaThl PACTUTENbHBIX, dKUBOTHBIX U OaKTEpUATbHBIX KIETOK.

JlabGopaTropHble H NpaKTUYecKue padoThbl:

JIaGoparopnasi pabora Ne 1. «l/3yueHune KaTaJUTHYECKOW aKTUBHOCTH (EPMEHTOB (Ha HpHUMEpe
aMuJIa3bl WIK KaTanaas3bl)y.

JlaGoparopHast pabora Ne 2. «M3ydyeHue CTpOeHHs KJIETOK pacT€HUH, *HUBOTHBIX U OakTepHil mon
MHUKPOCKOIIOM Ha F'OTOBBIX MUKPOIIpENapaTax U X OIMUCAHUEY.

Tema 4. /KusHeaesiTeIbHOCTH KJIETKH.

O6meHn BemiecTB, WM MeTa0OIU3M. AcCUMWIALNSA (TJIACTUYECKUM OOMEH) W JTUCCUMMIISILIUS
(oHepreTHyeckuii 0OMeH) — JBe CTOPOHBI €JMHOTO Mpolecca MerabonuszMa. Poiib 3aKOHOB COXpaHEHHs
BEIIECTB M SHEPIMH B IOHUMaHUU METa00IM3Ma.

Tunsl oOMeHa BemiecTB: aBTOTPOQHBIA U rerepoTpodHbiil. Ponb gepMeHTOB B 0OMEHE BELIECTB U
MIPEBPALICHUH SHEPTUU B KIIETKE.

®otocunte3. CBetoBass M TeMHOBas (a3bl GorocuHTe3a. Peakiuu dorocunTesa. IpHekTuBHOCTH
¢dorocunTe3a. 3HaueHue (GoToCcHMHTE3a NI KU3HM HA 3emuie. BiusiHue ycioBHil cpeabl Ha (OTOCHHTE3 M
CHOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocHuHTe3. XeMOCHUHTE3UPYIOIINe OakTepun. 3HaYeHNUE XEMOCHHTE3a JUISl )KU3HU Ha 3eMIle.

DOHepreTuyeckuii 0OMeH B KieTke. Paciernienue BemecTs, BbIACIEHHE U aKKyMYJIUPOBaHUE SHEPTUU
B KJIETKe. JTambl 3HepreTuueckoro oomena. ['nmukonus. bpoxenue u ero Buasl. KucnopoaHoe okucienue,
unu  KkietouHoe geixanue. OxucnurenbHoe (ochopmnmpoBanne. IHPEKTUBHOCTH HHEPTETUUECKOTO
oOMeHa.

Peakiiun matpuunoro cunre3a. I'enetnueckas uHdopmauus u JIHK. Peanuzamus reneruueckoi
uHpopmanuu B kieTke. ['eHeTnueckuil ko u ero cpoiictBa. Tpanckpunuus — matpuusbiii cunte3 PHK.
Tpancnsimust — OuocuHTe3 Oenka. ODtambl TpaHcasiuu. KoampoBanue amuHOKHCIOT. Ponb pubocom B
OuocuHTe3e Oenka.

Hexnerounsie Qopmbl ku3HU — BHpYyChl. Mcropusi oTkpbitus BupycoB (. WM. MBaHOBCKMIA).
OcCoOEeHHOCTH CTPOCHHUS U KM3HEHHOTO LuKJa BHpYycoB. bakrepnodaru. bonesnu pacreHuii, KUBOTHBIX H
YeJI0BEeKa, BBI3bIBaeMble BUpycaMu. Bupyc mmmyHonedunura denoBeka (BUY) — Bo3oymurens CITN]a.
OOpaTHast TpaHCKpHUNIMs, peBepraza U wuHTerpasza. IIpodunaktuka pacnpocTpaHeHHs] BHPYCHBIX
3a00JIeBaHUH.



JdemoHcTpaumuu:

IToptpetsr: H. K. Konsuos, /1. . UBanosckui, K. A. Tumupsses.

Tabmuie! u cxembl: «Tunsl utTaHusy, «Metabonuzmy», «MUTOXOHAPUSIY), « IHEPTETUICCKUI OOMEH,
«Xnopomiacty, «Portocuntesy, «Crpoenne IHK», «Ctpoenne u (yHKIMOHMpOBaHUE TreHa», «CHUHTE3
oenkay, «['eHetmyeckuii kox», «Bupycw», «bakrepmodarm», «CTpoeHHWE W KU3HCHHBIM ITMKJI BHpyca
CII1/Ia, 6axtepuodaray, «Permmukamus JTHK».

Ob6opynoBanue: moxaenu-anumkauuu «Yasoenune JHK wu tpanckpunums», «buocunres Oenxay,
«CTpoeHue KIIeTKn», Mojieb cTpyKTypbl JJHK.

Tema 5. Pa3MHoOKeHHe M HHAUBUAYAJIbHOE PA3BUTHE OPTraHNU3MOB.

KieTounslii nuki, Uiy KU3HEHHBIN LUK KieTku. MaTepdasa u mutos. Ilponeccsl, npoTekatomniye B
unTepdaze. Permmkanus — peakmus Matpuunoro cunte3a JHK. Crtpoenune xpomocom. XpOMOCOMHBIH
Habop — xapuotun. JIMIIOMAHBIN U TamIoOWIHBI XpOMOCOMHBIE HAaOOpbl. Xpomatuzsl. L{uTonornueckue
OCHOBBI Pa3MHOXEHUS U UHIUBUYAJIbHOI'O PA3BUTHUSI OPraHU3MOB.

Henenne knetku — muto3. Craguu mMurtosza. [Ipoueccsl, Ipoucxoasiiue Ha pa3HbIX CTaJAMSIX MUTO3A.
buonornueckuii CMbICIT MUTO3A.

[IporpamMmmupyemast ru0esnb KIETKH — aloInTo3.

@DopMbl pa3MHOKEHUSI OPTaHU3MOB: Oecroioe U MoyioBoe. Buapl 6ecronoro pa3sMHOKEHUS: IeJICHHE
HAJBOE, IOYKOBAHHWE OJHO- M MHOTOKJIETOYHBIX, CIHOPOOOpa3OBaHME, BEreTaTHBHOE pPa3MHOXKEHUE.
HckyccTBeHHOE KIIOHUPOBAaHUE OPraHU3MOB, €70 3HaYEHUE ISl CEJICKIIUH.

[TosnoBoe pa3MHOXKEHUE, €T0 OTIIMYUSA OT OECIOIOrO.

Meiio3. Cranuu meiiosa. [Iponeccsl, nmpoucxoasmue Ha cragusx meiosza. [loBenenue xpomocoMm B
Mmeroze. Kpoccunrosep. bruonornueckuii cMpIca 1 3HaU€HUE MeEH03a.

I'amerorenes — mpoiiecc 00pa30BaHUsI MOJIOBBIX KJIETOK Y KMBOTHBIX. [10710BbIE XKee3bl: CEMEHHUKHU

u suuHukd. OOpa3oBaHHWE M PAa3BUTHE TMIOJOBBIX KIETOK — TaMeT (CIepMaTo30uJl, SUIIEKIeTKa) —
criepMaroreHe3 U oBoreHe3. OCOOEHHOCTH CTPOEHHUs SHIEKIETOK M crepMaro3ouoB. OIUI00TBOpEHHE.
ITapTenorenes.

WnnuBuayanbHoe pa3Butue (OHTOreHe3). OMOpHOHaIbHOE pa3BUTHE (dMOpuoOreHe3). ITalbl
SMOPHOHAILHOTO PAa3BUTHUSI Y TIO3BOHOYHBIX JKMBOTHBIX: JpOOJieHWEe, TacTpyJsilus, OpraHOTEHE3.
[ToctomOpuoHanbHOe pazBuThe. TUIBI TOCTIMOPHOHATBHOTO PA3BUTHS: MPSAMOE, HEMPAMOE (JTMUUHOYHOE).
Brnusinue cpespl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKAEHHBIE YPOCTBA.

Poct u pa3zButue pactenuii. OHTOreHe3 IIBETKOBOT'O PACTEHUS: CTPOCHHE CEMEHH, CTa U Pa3BUTHSI.

JdemoHcTpaumnu:

Tabmuie! u cxembl: «@OpMBI pa3MHOKEHHSI OPTaHU3MOBY, «J{BOWHOE OMIIOIOTBOPEHUE Y IIBETKOBBIX
pacTeHuii», «BereraTuBHOE pa3MHOXKEHUE pacTeHUi», «Jlenenue KieTku Oaktepuii», «CTpoeHUE MOTOBBIX
KIeTok», «CtpoeHne XxpomMocombl», «Kierounbld nukny, «Pemmukanus JHK», «Mwuto3», «Meito3y,
«IIpssmoe m Hempsimoe pa3BHUTHE», «[ aMeTOoreHe3 y MIIEKOMMUTAIOIINX M 4YeoBeKa», «OCHOBHBIE CTaJIUH
OHTOT'EHE3a».

O6opynoBaH#e: MUKPOCKOT, MUKpompenaparsl «CrepMaTo30u bl MIECKOIUTAIOIIETOY, «SIHIeKIeTKa
MJIEKOTIUTAONIET0», «KapuoknHe3 B KIIETKaX KOpEIIKa JIyKa», MarHUTHas MOJENb-anTuInkanus «/lenenue
kietkuy, moaenb JIHK, mongens meTadazHoi XpOMOCOMBI.

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

JlaboparopHas pabota Ne 3. «HabGmioneHne MuTo3a B KJIETKaX KOHYMKA KOpEIIKa JyKa Ha TOTOBBIX
MHUKpOIIpenapaTax.

JlabopaTtopHas padota Ne 4. «3ydeHue cTpoeHus MOJIOBBIX KJIETOK HAa TOTOBBIX MUKpPOIIpENaparaxy.

Tema 6. HacsiencTBeHHOCTh U M3MEHYHBOCTH OPTraHU3MOB.

[Ipenmer u 3amaum reHeTuku. Mctopus pa3BuThs reHEeTHUKU. Poib IUTONOTMH W AMOPUOIOTHHU B
CTAaHOBJICHMHM TeHeTHKU. Bxman poccuilckux W 3apyOeKHbIX Y4Y€HBIX B pa3BUTHE T€HETUKH. MeTombl
reHEeTUKH  (THOPUIOJIOTMYECKHH,  IMTOTCHETHYECKUH,  MOJIEKYJIsIpHO-TeHeTHYeckuii).  OCHOBHBIE
reHeTUYECKUE TIOHATHUS. | eHeTnuecKasi CHMBOJIMKA, UCIIOJIb3yeMasl B CXeMaX CKPEIIUBaHUM.



3aKOHOMEPHOCTH HACIEOBaHUS TPU3HAKOB, ycTaHOBIEeHHbIe [. Mennenem. MoHoruGpumaHoe
CKpelllMBaHue. 3aKOH eIuHO-00pa3usi ruOpuaoB mepBoro mokojeHus. I[lpaBuno nomuHHpoBaHUS. 3aKOH
paclilerieHusl IpU3HakoB. I 'nnores3a unctorsl ramet. [losHOE U HEMoJIHOE TOMUHUPOBAHUE.

JurnbpuaHoe ckpeliMBaHue. 3aKOH HE3aBUCHMOIO HacieIOBaHMs IMpU3HAKOB. L{urorenernueckue
OCHOBBI TUTHOPHUIHOTO CKpelIMBaHUsA. AHaIH3Upylollee cKpenBanue. Vcnoib3oBanue aHAIM3UPYIOIIETo
CKpEILMBAHUS JUIS ONIPEICIICHUS TeHOTUIIa OCOOU.

CuerieHHOE HacienoBaHue mpu3HakoB. Pabora T. Moprana mo ClersieHHOMY HACJIeJOBaHUIO T€HOB.
Hapymienue cuenenus reHoB B pe3yJibTaTe KpOCCUHIOBEpA.

XpOMOCOMHas TEOPHS HACJIEICTBEHHOCTH. | eHeTuYecKre KapThl.

I'enetnka mnona. XpoMOCOMHOE omnpeneneHue Imona. AyYTOCOMBI U IOJOBBIE XPOMOCOMBI.
I'oMmorameTHbI€ U reTeporaMeTHble OpraHnu3Mbl. HacnenoBanue npu3HaKoB, CLHEIVIEHHBIX C TIOJIOM.

N3menunBocTh. Buapl M3MEHUYMBOCTM: HEHACJEICTBEHHAss M HacleACTBEHHas. Poip cpenasl B
HEHACJIEJICTBEHHOW M3MEHYMBOCTU. XapaKTepUCTHKAa MOIU(MUKAIMOHHOW M3MEHYMBOCTU. BapuanuroHHbIi
psn ¥ BapuanuoHHas kpuas. Hopma peakuunu npusHaka. KonudecTBeHHbIE U KQU€CTBEHHBIE TPU3HAKU U UX
HopMa peakiuu. CBoricTBa MOAU(UKAITMOHHOM U3MEHYUBOCTH.

HacneacTBennas, win reHOTUNUYECKas, U3MEHYMBOCTh. KoMOWHaTHBHAs M3MEHYMBOCTH. Meio3 u
MOJIOBOM  TpOIECC — OCHOBa KOMOWHATUBHOM W3MEHYMBOCTU. MyTallMOHHAs WU3MEHYUBOCTbD.
Knaccudukanusa Mmyranuii: reHHbIE, XpPOMOCOMHBIE, FTeHOMHBIE. YacToTa U MPUYUHBI MyTaluil. MyrareHHbIe
(akTopsl. 3aKOH TOMOJIOTHYECKUX PSI0B B HACIEACTBEeHHOM n3MeHunBoctu H. M. BaBuiosa.

BHesiepHast Haca€1CTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uenoseka. Kapuorumn yenoeka. OCHOBHbBIE METO/Ibl TEHETUKH YEIOBEKA: T€HEATOTUYECKHI,
ONM3HELOBBIM, IMTOrCHETUYECKUH, OHMOXMMHYECKUH, MOJeKyJIsapHo-reHeTnueckuil. CoBpeMeHHOe
OIpe/IeJIEHUE NeHOTHUIIA: NIOJHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHKUE, B TOM YMCJIE C ITOMOUIBIO
[111P-ananmu3a. HacnencrBenHbie 3a00jeBaHUS YelOBEKa: TeHHBIE OOJie3HH, OOJIE3HW C HACIIEICTBECHHOM
IPEPacOI0KEHHOCTbIO, XpPOMOCOMHBIE Oose3Hu. ComaTHyeckie U reHepaTuBHble MyTanuu. CTBOJIOBbIE
kieTkd. [IpuHIUOBl 370pOBOrO 00pas3a KU3HU, TUATHOCTHUKU, MPOQPHUIAKTUKH W JICYCHHUS T€HETUYECKUX
Oone3neil. MeaMKO-TeHETUUECKOe  KOHCYJbTUPOBAaHWE. 3HAYCHHUE  MEIUIIMHCKOM  TEHETHKH B
MPEOTBPALICHUH U JICUEHNU TeHETUUECKUX 3a00JIeBaHUI YeTIOBEKa.

JdemoncTpanum:

IToptpets: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodeen-Pecosckuii, H.
N. BaBuiios.

Tabmuipr u cxembl: «MOHOTHOPHIHOE CKPELIMBAHUE M €r0 LUTOTEHETHYeCKas OCHOBA», «3aKOH
pacIleryieHus ¥ ero IIUTOreHeTHYecKasi OCHOBa», «3aKOH YHUCTOTHI TaMeT», «JlurudpuaHoe cKpemrBanmue,
«Juronornyeckue OCHOBBI JUTHOPUIHOTO CKpelIuBaHUs», «Meho3», «B3auMonelcTBue aielbHBIX
reHoBy», «['eHeTnueckrue KapThl pacTeHUM, KUBOTHBIX M YeJoBeKay, «l'eHeTuka moia», «3aKOHOMEPHOCTH
HaCJIEIOBaHMs, CLEIUIEHHOTO ¢ mojiom», «KapuoTumsl yegoBeka M >KUBOTHBIX», «BHUIbI H3MEHUMBOCTHY,
«MonudukanmonHas HM3MEHUMBOCTHY, «HacmegoBanue pesyc-pakropa», «['eHeTHKa TpYII KpPOBUY,
«MyTanroHHas U3MEHYUBOCTHY.

Ob6opynoBanue: MO/IETTU-aNTTUKAL N «Monorubpuanoe CKpellUBaHue», «Henonnoe
JOMUHUpOBaHUEe», «Jlurndpuanoe ckpemubanuey, «llepekpéct XxpoMocom», MUKPOCKON U MUKpOIMpenapar
«Apozoduna» (Hopma, Mytanuu GOpMbI KPBLIILEB M OKPACKHU Tela), repOapuii «[ opoX MOCeBHOM».

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

Jlabopatopnas pabora Neo 5. «M3yueHue pe3yapbTaTOB MOHOTHOPHUIHOTO W JUTHOPHIHOTO
CKpEeIMBaHUA Y Ip030(UIIbl HA TOTOBBIX MUKpOMpEnapaTax.

JlaGopatopnass pabora Ne 6. «M3ydyeHue MOAM(PHUKAIMOHHON W3MEHYMBOCTH, MOCTPOCHUE
BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOI».

JlabopaTtopHas pabota Ne 7. «AHanu3 Mytanuil y 1po30( bl Ha TOTOBBIX MUKpPOIIpEnapaTaxy.

[Tpaktrueckas padota Ne 2. «CocTaBlieHHE U aHATIU3 POJIOCIOBHBIX YEIIOBEKAY.

Tema 7. Cesiexkniusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTHH.



Cenexkuus Kak HayKa M IpoIiecc. 3apoKIeHUE ceeKuun U nomectukanus. Yuenue H. M. BaBunoBa o
LEHTPax MPOMCXOXKJIEHUS U MHOTrooOpa3us KyJIbTYpHBIX pacTeHUU. LIeHTphl MpOUCXOXKACHUS TOMAITHUX
XKUBOTHBIX. COpT, IOpPOJIa, LITAMM.

CoBpeMeHHbBIE METO/bI CeNeKIMH. MacCOBBI U WHAMBHIYaTbHBIH OTOOPHI B CENEKIUU PACTCHUN U
KUBOTHBIX. OIlleHKa JKCTepbepa. bBIM3KOPOACTBEHHOE CKpeUIMBaHUE — UWHOpUAMHr. Ywucras TUHUS.
CkpeuBanue 4ucThix jauHuA. [ereposuc, unu rulpunHas cuia. HepoiacTBeHHOe CKpellMBaHUE —
ayropununr. OtnanéHHas rtuOpuamzanus u e€ ycnexu. VICKyCCTBEHHBIH MyTareHe3 M IOJy4YeHHE
MOJIMILIONOB. JlOCTHKEHUSI CEIEKIIUU PACTEHU, d)KUBOTHBIX 1 MUKPOOPIaHHU3MOB.

buortexHonorus kak orpaciip npou3BoAcTBa. ['eHHast HHKEHepHusi. DTallbl CO3/1aHus PEKOMOMHAHTHOM
JAHK u TtpaHcrennsix opranu3moB. KiierouHas uHxeHepus. Kietodnsie KylbTypbl. MHUKPOKIOHAIBHOE
pa3MHOXKeHHE pacTeHui. KioHuMpOBaHHE BBICOKOIIPOAYKTHBHBIX CEJIBCKOXO3SHCTBEHHBIX OPIraHU3MOB.
Dkonornyeckue u aruaeckue npodneMsl. 'MO — reneTrnuecku MOAU(DUITUPOBAHHBIE OPTaHNU3MBI.

JeMoHcTpanuu:

[optpetsr: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. IBaHOB.

Tabmuuer u cxemel: kKapTa «LleHTpBI MPOUCXOXKIEHHUS W MHOT000pasusl KYJbTYPHBIX PacTEHHI,
«[lopoapl nOMamIHUX KUBOTHBIX», «CopTa KyJNbTYPHBIX pacTeHui», «OtTaanéHHas TUOpUAU3ALULY,
«Pabotbl akanmemuka M. @. HBanoBa», «llomumnouausy, «OObekThl OMoTexHOJOTUMY, «KieTouHble
KYJbTYpbI U KJIOHUpPOBaHUE», «KOHCTpyHpOBaHKE U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJSKH IJIOJOB U KOPHEIUIOAOB JUKHX (OPM U KYJIbTYpHBIX COPTOB PAcCTEHMHIA,
repOapuit «CenbCKOX035UCTBEHHBIC PACTCHUS».

JlabGopaTopHble H NpaKTUYecKue padoThbl:

Okckypcusi «OCHOBHBIE METOBI U TOCTHXKEHUS CENIEKIIMU PACTCHHUM U KUBOTHBIX (HA CEJICKIIMOHHYIO
CTaHILIMIO, IJIEMEHHYIO (pepMy, COPTOMCIBITATENbHBIM Y4acTOK, B TEIUIMYHOE XO3SIMCTBO, J1abOpaTOpHIO
arpoyHUBEPCUTETA WJIK HAYYHOTO LIEHTPA)».



11 KJTACC

Tema 1. DBosnronMOHHAsA OHOJIOTHS.

[Ipennocsliku BO3HMKHOBEHHUS SBOJIIOLIMOHHOM TEOpUU. OBOJIIOLMOHHAs Teopus U €€ MEeCTO B
Ouosioruu. BiusiHe 5BOIIOIMOHHON TEOPUH HA Pa3BUTHE OMOJIOTHH U IPYTUX HAYK.

CeugerenbctBa 3Bomouuu. [laneoHTosnornyeckue: IMOCIEAOBATENBHOCTh IOSIBJIGHUS BHUJOB B
MAJICOHTOJIOTHYECKOH JieTonucH, nepexoansie (opmbl. bruoreorpaduueckue: cxoacTBo U paznuuue GayH u
(bI0p MaTEepUKOB ¥ OCTPOBOB.

OMOPHOIOrHUECKUE: CXOACTBA U PA3JINYMsl SMOPHOHOB pa3HbIX BUJIOB M03BOHOYHBIX. CPaBHUTEIILHO-
aHATOMMYECKHE: TOMOJIOTMYHBIC, AHAJOTUYHbIE, PYAUMEHTApPHbIC OpraHbl, aTaBU3Mbl. MOJEKYJISpHO-
OMOXMMHUYECKHE: CXOJCTBO MEXAHHW3MOB HACJIEJCTBEHHOCTH M OCHOBHBIX META0OJMUYECKUX MYyTeH y Bcex
OpPraHHU3MOB.

OpomonnonHas Teopus Y. [lapBuna. [Ipennocbuiky BO3HUKHOBEHHS JapBUHU3MA. [[BHoKyIIne CUiibl
3BOJIOIMM BHUJIOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE IIpU OrPAaHUYEHHOCTH PECYpPCOB,
HeompeaenéHHast U3MEHYUBOCTh, 00pb0a 3a CyIIECTBOBAaHHUE, ECTECTBEHHBII O0TOOD).

Cunrernueckast Teopus sBosonnu (CTI) u €€ 0OCHOBHbIE MOJIOKEHUS.

Muxkpossosronust. [Tomynsanus kak eMHUIAa BUAA U SBOJIIOLUH.

JBwxynme cuibl  ((GakTopbl) 5BOMIONMM BUAOB B Ipupoae. MyTalMOHHBIM Ipouecc u
KOMOWHATHBHAS U3MEHYMBOCTD. [1OMy IsIIIMOHHBIE BOIHBI U Apeiid reHoB. M30msaust 1 MUTpaiusl.

EctectBeHHbIil 0TOOp — HanpaBisoMui pakTop 3BosoLun. @OpMbl €ECTECTBEHHOTO 0TOOpA.

[IpucnocoOaeHHOCTh OpPraHU3MOB Kak pe3yibTaT HBotonuu. I[lpumepsl mnpucnocobieHuil y
OpraHu3MoB. ApoMop(O3bl U UANO-aJAlTALUH.

Bun u BugooOpaszoBanue. Kpurepun Buga. OcHoBHBIE (OpMBI BUI000pa30BaHuUs: reorpapuieckoe,
9KOJIOTHYECKOE.

Maxpossosmtorust. Popmbl IBOTIOLMK: pUieTHYecKast, JUBEpreHTHas!, KOHBEPIreHTHasl, apaljiesbHasl.
HeoOpaTMOCTb 3BOJTIOIUH.

[IpoucxoxaeHnue OT HecHeUaJIW3UpPOBAaHHBIX NpeakoB. IIporpeccupyromas —crenuaan3anus.
AnlanTuBHas paauanus.

JdemoHcTpaumu:

IToptpersr: K. JIunnen, K. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, O. I'ekkens, O.
Mromnep, A. H. Cesepuios.

Tabmuier u cxembl: «Pa3BuUTHE OpraHMYECKOro MUpa Ha 3emie», «3apOoJbllId MO3BOHOYHBIX
KHUBOTHBIX», «Apxeontepukc», «Popmbl O0pbObl 3a cyllecTBoBaHUE», «EcTecTBeHHBIH 0OTOOP»,
«MHorooOpa3ue copToB pacTeHuil», «MHoroodpasue nopoj KUBOTHBIXY», «[lomynsauuuy, «MyTannoHHas
U3MEHYMBOCTB», «Apomopdosbl», «Manoanantauum», «OOmas aereHepanusy, «JIBWKymiue Cuibl
sBommonnmny, «Kapra-cxema wapmpyra nyremectBuss Y. JlapBunay, «boppba 3a cyliecTBOBaHUEY,
«IIpucnocobmeHHocTs  opraHusmoB»,  «l'eorpaduyeckoe  BHUAOO0Opa3oBaHUE»,  «IKOJOTHUECKOE
BUZI000pa30BaHUEY.

OO6opyoBaHue: KOJUIEKIIMS HACEKOMBIX C PAa3IUYHBIMU THIIAMH OKPAackKH, HaOOp IUIOAOB M CEMsH,
kosutekuust «IIpumepbl 3alUTHBIX MPUCIIOCOONIEHUH Y JKUBOTHBIX», MOJenb «OCHOBHBIE HAaIpaBICHUS
ABOJIIOLIMNY, 00bEMHas Moieb «CTpOEHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX .

buoreorpaguyeckas kapra Mupa, Koiekuuss «DOopMbl COXPAaHHOCTH HCKOIAEMBIX >KUBOTHBIX MU
pacteHuil», Mozaenb anmukanus «Ilepekp&ct XxpoMocom», BIaXKHbIE Mpenaparhl «Pa3BuTHe HaCEKOMOToy,
«PazBuTHe IATYIIKNY», MUKpoTipenapaT «/po3odwtay (HopMa, myTamuu GOpMbI KPBUIBEB M OKPACKH TEJa).

JlabGopaTropHble U NpaKTHYecKue padoThbi:

JIaGoparopnas padota Ne 1. «CpaBHeHHE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

JIaGoparopnas pabora Ne 2. «Omnmcanue NpUCIIOCOOJIEHHOCTH OpraHu3Ma U €€ OTHOCHUTEIILHOTO
XapakTepay.

Tema 2. Bo3HNKHOBeHME U Pa3BUTHE KU3HU HA 3eMuie.



JloHay4yHble MPEACTABICHUS O 3apOKJICHHUM XU3HHM. HaydHble TMIOTE3bl BOZHMKHOBEHUS JKU3HU Ha
3emite: abroreHes v MaHCTIEPMHUS. XUMHUYECKast BOJIOIMS. AOMOTEHHBIN CHHTE3 OPTaHUYECKUX BEIIECTB U3
HEOpPraHUYECKUX. OKCIEPUMEHTAIbHOE TMOATBEPKACHUE XUMUYECKOM »HBoitouuu. HauanbHble 3Tamnsl
Oouosornuyeckoii sBomoruu. ['mnoreza PHK-mmpa. ®opmupoBannme MeMOpaHHBIX CTPYKTYp H
BO3HUKHOBEHHE NMPOTOKIETKHU. [lepBbie kineTku u ux 3Boiouns. GopMupoBaHre OCHOBHBIX T'PYII KUBBIX
OpraHU3MOB.

PazButue xu3Hu Ha 3emuie mo spam u nepuoaaMm. Karapxel. Apxeilckas v HpOTEPO30MCKasi SPHI.
[Taneosoiickass 3pa u €€ TEpUOIbl: KEMOPUWCKHIA, OPJOBUKCKHH, CWIYPUNUCKHHA, JIEBOHCKUH,
KaMEHHOYTOJIbHBIN, MEPMCKHIA.

Me3so30iickas 3pa 1 €€ Mepuoibl: TPUACOBBIN, OPCKU, MEJIIOBOM.

Kalino3oiickast 3pa 1 €€ nepro/ibl: MajJIeOreHOBbIM, HEOr€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepHucTrKa KIMMaTa U FeoJ0rHu4ecKkux mpoueccoB. OCHOBHBIE 3Tallbl 3BOIIOLUN PACTUTEIBHOIO
U KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHUN U >KUBOTHBIX. [losiBIEeHUe, pacuBeT W BbIMHpPAHUE TPYIII
YKUBBIX OPTaHU3MOB.

Cucrema OpraHm4eckoro Mupa Kak OTpakeHue 3BOJIOLUH. OCHOBHBIE CHUCTEMATUYECKUE TPYIIIBI
OpPraHHU3MOB.

OBOJIIOLIMS  YeJIOBEKa. AHTpPOIOJNOrUsl Kak Hayka. Pa3BuUTHE MpEACTABICHUI O MNPOUCXOKICHUU
yernoBeka. MerToapl M3ydeHHsl aHTpomnoreHe3a. CXOJACTBa MW pa3iMyuMs YEIOBEKa U KUBOTHBIX.
CucremaTHuecKoe MOJI0KEHUE YeIOBEeKa.

JBwxkynme cuiabl ((pakTopsl) aHTpomnoreHesa. HacnencTBeHHas W3MEHYMBOCTh M €CTECTBEHHBIN
ot6op. OO1IecTBeHHBIN 00pa3 )KU3HH, U3TOTOBICHHE OPYAU TPYAa, MBIIIJICHUE, PEUb.

OCHOBHBIE CTaauMM M BETBU 3BOJIOLMHM YEJIOBEKAa: aBCTpalionuTek, Yenoek ymenbid, Yenosek
npsaMoxo i, Yenosek Heanaepranbckuil, YemoBek pazyMHbli. Haxoqku HCKOIMaeMbIX OCTaTKOB, BpeMs
CYIIIECTBOBAHMS, 00JIACTh PACIPOCTPAHECHHS, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUS.

YenoBeueckne packl. OcCHOBHbIE OOJbIIME pachl: €BpONeouaHas (eBpas3uiickas), Herpo-
aBcTpajouHas (d3KBaTOpUalIbHAas ), MOHTOJIOUAHAS (a3MaTCKO-aMepHuKaHcKasi). YepThl mprUcrocOOIeHHOCTH
MIpe/ICTaBUTENEH UeJIOBEUECKUX pac K YCIOBUSM cyliecTBoBaHusA. EquHcTBO uenoBeueckux pac. Kputuka
pacuszMa.

JdemoncTpanum:

IToptpetsr: @. Peny, JI. ITactep, A. 1. Onapun, C. Mumep, I'. FOpu, Y. /{apsus.

Tabmuupl u cxembl: «Bo3uukHoBeHne CoNHEYHOW cUCTEeMbI», «Pa3BUTHE OpPraHUYEeCKOro MHPay,
«PacturenbHast knetka», «KuBoTHas kierka», «lIpokapuotuueckas kierka», «CoBpeMeHHas cucrema
OpPraHMYEeCKOTo Mupa», «CpaBHEHHE aHATOMHUYECKHMX YEpPT CTPOCHHUS 4YEIIOBEKa U YeIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MecTa MaJCOHTOJOTMYECKUX HAaXOJOK TIPEIKOB COBPEMEHHOIO YeJOBeKay,
«/IpeBHenmue moamny, «Jpesaue moan», «[lepBeie COBpeMEHHbIE THOAN», «YelIoBeueCKne pachh».

Ob6opynoBanue: Mynsku «lIpoucxoxaenue dvenoBeka» (OHOCTBI aBCTPAJIONUTEKa, MUTEKAHTPOIIA,
HeaHJepTaliblla, KPOMaHBOHIIA), CJICNKH WIA H300paKEeHUs KaAaMEHHBIX OpYIUi MEepBOOBITHOTO YeJOBEKa
(kaMHU-UOTITEpHI, pyOmIa, ckpebia), reoxXpoHooThYecKas Tabmuia, Kowekuus «DopMbl COXpaHHOCTU
HCKOITA€MBIX )KHBOTHBIX M PACTEHUI.

JlaGoparopHble U NpaKkTUYecKue padoThbl:

[Ipaktuueckass pabora Ne 1. «l3ydeHue UCKOMaeMbIX OCTAaTKOB PACTEHHH M JKUBOTHBIX B
KOJUIEKLIHSX».

OKCKypcusi  «OBOJIONUS OpPraHUYEeCKoro wmupa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIA — HIIH
KpaeBeIUeCKHI My3€il).

Tema 3. Opranu3mbl 4 OKpPY:KAKIIAs cpeaa.

DKOJIOTHST Kak Hayka. 3aJayd MU pa3feibl 3KOJOTMU. MeTOoabl HKOJIOTMYECKUX HCCIIECIOBAaHUM.
DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOIO YEIOBEKA.

Cpenbl 00uTaHus OPraHu3MOB: BOJIHAS, HA3€MHO-BO3/1yIIIHAsA, TOYBEHHAs, BHYTPHOPTaHU3MEHHAS.



Oxonornueckue daktopel. Kmaccudukamus 3K010ru4eckux GakTopoB: aOMOTHUECKHE, OMOTHYECKUE
U aHTpONOreHHbIe. J{eficTBUE 3KOI0rn4eckux (PakTopoB Ha OPraHU3MBI.

AbuoTtnueckue (akTOpbl: CBET, TeMIepaTypa, BIaXHOCTb. Doromepuoamsm. [IpucrnocobneHus
OpPraHU3MOB K JIEHCTBHIO aONOTHYECKHX (haKTOPOB. BHOIOrHuecKre puTMBI.

buotnueckue ¢akrtopsl. Buael OMOTHYECKMX B3aUMOJEHUCTBUN: KOHKYPEHIIMS, XHIIHUYECTBO,
cumbuoz u ero Qopmel. IlapasuTusm, koomepanusi, MyTyalau3M, KOMMEHCAIU3M (KBapTUPAHCTBO,
HaxJeOHUYECTBO). AMEHCAIM3M, HeHTpanu3M. 3HaueHHe OMOTHMYECKMX  B3aMMOJACHUCTBUHA  JUIA
CYIIECTBOBAHUS OPTaHU3MOB B IIPUPOTHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTePUCTUKH MOMyisiiuu. OCHOBHbIE IOKa3aTeNu MOMYJISIUN: YUCICHHOCTD,
IJIOTHOCTb, POKIAEMOCTh, CMEPTHOCTh, MPHUPOCT, MHUrpanus. J[MHaMUKa 4YMCICHHOCTU MOMYISUUU U e
peryssanus.

JdeMoHcTpanum:

[Toptpetsr: A. I'ymboasar, K. @. Pynwe, 3. I'ekkensb.

Tabmumer u  cxemsl: kapta «[Ipupoanbie 30HBI 3emiu», «Cpeapl OOUTaHUS OPTraHU3MOBY,
«Doroneproansm», «llonmymsuuny», «3aKOHOMEPHOCTH pPOCTa YHUCICHHOCTH TOMYJISIIHA HHQY30pHH-
TyQenbkny, «[Iuiesbie menmy.

JlabGoparopHble H NpaKTHYecKue padoThbl:

Jlaboparopuass pabdora Ne 3. «Mopdonoruueckue OCOOCHHOCTH pACTEHHH U3 pPa3HBIX MeCT
oOUTaHUS.

JIaGoparopnas padota Ne 4. «BnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJICYCa.

[TpakTuueckas padota Ne 2. «[loacuér MIOTHOCTH NOMYJNIALNNA Pa3HBIX BUIOB PACTCHUN».

Tema 4. Coo01mecTBa M YKOJOTHYECKHE CHCTEMBI.

CoobmiectBO opranu3mMoB — OuoneHo3. CTpyKTypel OuOIlEHO3a: BHIOBasi, MNPOCTPAHCTBEHHAs,
Tpouueckas (nuiesas). Buasi-noMuHanThl. CBsI3U B OMOIIEHO3E.

Okonornyeckue  cucteMbl  (3kocucteMmsl). Ilonsatme 00 sKkocuctemMe M OUOreoLEHO3e.
QDYHKIMOHAIBHBIE KOMIIOHEHTBl JKOCHUCTEMBI: IPOAYLIEHTHI, KOHCYMEHTBI, peayuleHThl. Kpyrosopor
BELIECTB U MOTOK HEPTUHU B 3KocucTeMe. Tpoduueckue (MuileBbie) ypoBHU 3KocucTeMbl. [IueBsie nenu u
cetd. OCHOBHBIE [TOKA3aTEIN IKOCUCTEMBI: Oromacca, MPOayKIHsI. DKOJIOrHUYeCKUEe MUPaMUIbl: TPOAYKIINH,
YHUCIEHHOCTH, Onomacchl. CBOMCTBA 3KOCUCTEM: YCTOWYMBOCTD, CAMOPETYJIALMs, pa3BuThe. CyKueccus.

[IpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOTO WM HIMPOKOJIMCTBEHHOTO
neca.

AHTpPOIIOTEHHBIE ~ JKOCUCTEMBI.  Arpo3KocucTeMBl.  YpOoskocucteMmbl.  buomormyeckoe
X03SICTBEHHOE 3HAUYEHHE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpazue kak ¢aktop ycToiHumBocTH 3KocucTeM. CoxpaHeHHEe OHOJOTHMYECKOTro
pazHo0Opa3us Ha 3emIie.

Yuenne B. U. Bepnaackoro o Omocdhepe. I'panuibl, coctaB u cTpykTypa Ouocdeps. Kupoe
BemiectBO M ero ¢QyHkmuu. OcobeHHOCTH OHocdepsl Kak I100adbHON SKocHcTeMbl. JlMHaMuueckoe
paBHOBecHe U 0OpaTHast CBs3b B OHocdepe.

KpyroBopotsl BelecTB U OMOr€OXMMHYECKHE LIMKIIBI 3JIEMEHTOB (yriiepojia, a3oTa). 30HAJbHOCTb
ounocdeppl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuectBO B Ouocdepe 3emiau. AHTpOINOreHHbIE H3MeHEeHHss B Owuocdepe. [mobanbHbIE
HKOJIOTUYECKUE TTPOOITEMBI.

CocymiectBoBaHMe TpuUpojbl U uenoBeuecTBa. CoxpaHeHue Ouopa3sHOOOpa3us KaK OCHOBa
ycroiunBocTd Ouocdeprl. OcHOBa palMOHAIBLHOTO YIPABIECHUS MPUPOAHBIMU pecypcaMu M UX
ucnosib3oBanue. JlocTkeHst OMOJIOTUH M OXpaHa IPUPOIBI.

JdemMoHcTpanum:

[Toptpetsr: A. JIx. Tencau, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuubpt u cxembl: «l[lumesble 1enu», «buoreHo3: coctaB W CTpykTypay, «lIpupomHbie
coobmectBay, «llemn murTanus», «Ikojoruyeckas mupamugay, «buochepa m yemoBek», «Irocucrema



IUPOKOJIUCTBEHHOTO Jieca», «DKOCHUCTEMa XBOWHOTO Jeca», «bHUOLIEHO3 BOAOEMA», «ATPOLIEHO3Y,
«IIpuMepHbIE aHTPONOTEHHBIE BO3/ICUCTBUS HA MPUPOAY», «BakHEHIIIME NCTOYHUKH 3arpsi3HEHUS BO3yXa
U TPYHTOBBIX BOJAY», «IlouBa — BakHeHImas cocraBisitomas Ouochepwr», «DakTopsl Ierpaganuu MOYBY,
«[TapaukoBelii 3pdexT», «DaKTopbl pajnOAKTHBHOTO 3arpsisHeHus Ouocdepnr», «OOmas CTpyKTypa
ouocdeprr», «PacmpocTpaneHue xu3HM B Omochepe», «O30HOBBIA 3KpaH Oumochepn», «Kpyroropor
yraepoaa B ouocdeper, «KpyroBopor a3oTa B IpupoAe».

Ob6opynoBanue: Mojenb-ammiuKanuia «TunuuHsle  OWOLEHO3B», TrepOapuii  «PacTuTenbHbIC
cooOmiecTBay, Koyulekuu «buoneHos», «BpeauTeny BaKHEWIINX CEeNbCKOXO3SHCTBEHHBIX KYIBTYp»,
repbapuu U KOJUICKIUU PACTEHHM M KUBOTHBIX, MpPUHAJIEKAIIME K Pa3sHbIM HKOJIOTMYECKUM TIpyIIaM
onHoro Buma, KpacHas kuura Poccuiickoit @eneparuu, n3o00pakeHUs: OXpaHSAEMbIX BUJIOB PAaCTCHUHA W
KUBOTHBIX.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI I10 BMOJIOTMMA HA BA30OBOM
YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHIA

Cornacno ®I'OC COO, ycranaBiaMBalOTCsA TpeOOBaHUS K pe3yibTaTaM OCBOCHHS OOYYaIOUIMMHUCS
IPOTPaMM CPEAHEro o0IIero oopa3oBaHus: IUIYHOCTHBIM, METAIPEAMETHBIM U IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JMYHOCTHBIX DPE3YJBTATOB OCBOCHMS IpeaMera «bHOJIOTHs» BBIICIECHBI CIEIYIOLIUE
COCTaBJISIIONINE: OCO3HaHHE OO0YYaIOIIMMUCSA POCCHUICKON TIpa)KAaHCKOW HACHTUYHOCTU — TOTOBHOCTU K
CaMOpa3BUTHIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPE/IEICHUI0, HATMYMEe MOTHBAIMK K OOYYEHHIO OHMOJIOTHH,
LeJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUNM JMYHOCTH HA OCHOBE KIFOYEBBIX IEHHOCTEH W
HCTOPUYECKUX TPAAMLIUN pa3BUTUSI OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYarOMIMXCS
PYKOBOJICTBOBAThCSI B CBOEU JIESITEIBHOCTU LIEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAaMH, IMPUCYIIUMU CUCTEME
OuoI0rMYecKoro o0pa3oBaHusl, HAJIHMUKWE IKOJIOTUYECKOTO MPABOCO3HAHMUSA, CIIOCOOHOCTH CTAaBUTh LENHU U
CTPOUTD JKU3HCHHLBIC IIJIaHbI.

JImaHOCTHBIE PE3YIbTATBl OCBOCHHA IPCIMETA «buonorusy JOCTUI'alOTCA B C€AHUHCTBEC y‘~I€6HOfI n
BOCIIUTATEIbHON NEATEIbHOCTH B COOTBETCTBUM C TPAAUIMOHHBIMU POCCUMCKMMHU COLMOKYJIBTYPHBIMH,
HUCTOPUYECKIUMH U TyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMH B OOIIECTBE MPaBUIAMH U HOPMaMH
MOBEJICHUSI M CHOCOOCTBYIOT IPOLIECCAM CAMOTIO3HAHUS, CAMOBOCIIUTAHMUS U CAMOPA3BUTHS, PA3BUTHUSA
BHYTPEHHEN MO3WLHMHU JIMYHOCTH, MATPUOTU3MA, YBAKECHUS K 3aKOHY WU IPABOIOPSIKY, YEIIOBEKY TpyJa U
CTapluieMy MOKOJIEHHIO, B3aMMHOTO YBa)KEHUS, OCpEKHOTO0 OTHOIIEHUS K KyJIbTYpHOMY HACIEIUI0 U
TpaauLUsM MHOTOHALIMOHAJIBLHOTO Hapoaa Poccuiickoit @enepaiuu, Npupoie U OKpYKarollen cpese.

JImaHOCTHEBIE PE3YyIbTAaTbl OCBOCHUMA y‘-I€6HOl"O npeamMeTa «buoorus AOJDKHBI OTpaXXaTb TOTOBHOCTH
U CIIOCOOHOCTh O0y4aroHIMXcs pPyKOBOJCTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEH MO3MLMEN JMYHOCTH,
CUCTEeMON IIEHHOCTHBIX OpHUEHTAIluii, TIO3UTUBHBIX BHYTPEHHUX YOEXKIEHUH, COOTBETCTBYIOLIUX
TPaAULIMOHHBIM [EHHOCTSAM POCCHUHCKOro OOIIecTBa, pacHIUpEeHHE JKU3HEHHOTO OMbITa U  OIbITa
ACATCIIBHOCTH B IMPOLECCE pCain3allii OCHOBHBIX HaHpaBJ'IeHI/Iﬁ BOCTIUTATEIBHOMN JACATCIbHOCTU, B TOM
qlCclie B YaCTH:

1) rpakIaHCcKOro BOCHMTAHMSA:

Cc(OPMHUPOBAHHOCTh I'PAXKAAHCKON MO3UIIUM 00YYarOIIErocsi Kak akTUBHOTO U OTBETCTBEHHOI'O 4JIEHA
POCCHIICKOT0O 00I11EeCTBA;

OCO3HaHHE CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00S3aHHOCTEH, yBa)KEHHE 3aKOHA U TIPABONOPSIKA;

TOTOBHOCTb K COBMECTHOH TBOPYECKOM NEATENHOCTH MPU CO3AAHUU y4EOHBIX NMPOEKTOB, PEIICHUU
y4eOHBIX ¥ MMO3HABATEIBHBIX 33/1a4, BHITOJHEHUU OUOJIOTMUECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH OMPEAETATh COOCTBEHHYIO MO3MIIMIO MO0 OTHOIICHHUIO K SBICHUSIM COBPEMEHHOW >KU3HU
H OOBIACHATE €€;

YMEHHE YYUTHIBATh B CBOUX JEHCTBHUIX HEOOXOIUMOCTh KOHCTPYKTUBHOTO B3aUMOJAECUCTBUS JItOJIEH C
Pa3HBIMH YOKICHHUSIMH, KYTbTYPHBIMHU IIEHHOCTSIMHU M COITUAIBHBIM MOJOXKECHHUEM;

TOTOBHOCTb K COTPYIAHHUYECTBY B MPOIIECCE COBMECTHOT'O BBHIMOJIHEHUS YU€OHBIX, MTO3HABATENbHBIX U
HCCICO0BATCIIbCKUX 3a/la4, YBAXXUTCIIbHOI'O OTHOICHUSA K MHCHHUIO OIIIIOHCHTOB IIPU O6CY)K)IeHI/II/I CIIOPHBIX
BOIIPOCOB OMOJIOTHUYECKOTO COACPIKAHMUS;

TOTOBHOCTh K T'YMaHUTapHOU U BOJOHTEPCKOU JIEATEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCHUUCKOW TPakIaHCKOW WJACHTHYHOCTH, MATPUOTHU3MA, YBAKEHUS K CBOEMY
HapOo/y, YyBCTBA OTBETCTBEHHOCTU mepea PoauHol, ropnoct 3a cBOM Kpai, cBowo PoauHy, CBOM SI3bIK U
KYJIbTYpY, IPOLLIOE U HACTOSIEE MHOIOHALIMOHAIILHOIO Hapoaa Poccuu;

HEHHOCTHOC OTHOIICHUC K ITPUPOJHOMY HACJICAUIO U NIaMATHHUKAM OPUPOAbI, JOCTUKCHUAM Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUAX, TPYJIE;



CHIOCOOHOCTh OIIGHMBAaTh BKJIAaJ POCCUMCKHX YUYEHBIX B CTAHOBJIEHHE M pa3BUTHE OMOJIOTHH,
MOHUMAaHUs 3HAueHUsi OMOJOTMH B TO3HAHUU 3aKOHOB MPUPOJbI, B JKU3HU YeJIOBEKa U COBPEMEHHOTO
o0111eCcTBA;

uaeiHas yOeKIEHHOCTh, TOTOBHOCTh K CIYXEHHUIO W 3ammuTe OTeuecTBa, OTBETCTBEHHOCTh 3a €ro
cynb0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHME AYXOBHBIX LIECHHOCTEN POCCUIICKOTO HApO/1a;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STUYECKOTO ITOBEACHHSI,

CIIOCOOHOCTh OLIEHMBATh CHUTYalMI0O W TPUHUMATh OCO3HAHHBIC pEIICHUS, OPUEHTHPYSACh Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJIa B IOCTPOSHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIIEHHE K CBOUM POJIUTENSIM, CO3/JaHUIO CEMbU HA OCHOBE OCO3HAHHOTO MPUHSTHUS
LIEHHOCTEN CeMEMHOMN )KM3HU B COOTBETCTBHUHU C TpaauIMsIMHU HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS:

ACTETHYECKOEC OTHOIICHHE K MUPY, BKJIFOYAst CTETHKY ObITa, HAYYHOTO U TEXHUYCCKOTO TBOPUYECTBA,
cropTa, TpyJa, OOIIECTBEHHBIX OTHOIICHHI;

MMOHMMAaHKUE YMOLIMOHAILHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHMIO B Pa3HBIX BHJIAX MCKYCCTBA, CTPEMJICHHE MPOSBISATH KadecTBa
TBOPUYECKOMN JIMYHOCTH;

5) ¢usuyeckoro BocnuTaHusl, (GOPMHUPOBAHMS KYJbBTYPbl 310POBbSI H 3MOLHMOHAJILHOIO
0J1aronoyyus:

MMOHMMAaHKE U pean3alus 310pOBOro U 6e30macHoro oopasa KU3HH (310pOBOE MUTAHUE, COOIIOICHNE
TUTUEHUYCCKUX MPABUI M HOPM, COATaHCHUPOBAHHBIN PEKUM 3aHATHUA W OTHABIXA, PETyispHas (u3HUecKas
aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOT'O M KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 370POBBIO;

MOHMMAaHWE [EHHOCTU MPaBWJI HHIUBUAYATHLHOTO M KOJUIEKTHBHOTO OE€30MacHOrO IOBEACHUS B
CUTYAIHIX, YTPOXKAIOITUX 370POBBIO U KU3HU JIIOJICH;

OCO3HaHUE MOCIEACTBUN M HETPUATUS BPEIHBIX MPUBBIUEK (YIOTPEOJICHUS aKOTroJisi, HAPKOTHKOB,
KypeHHs);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTH K TPY/ly, OCO3HaHHE IIEHHOCTU MacTEPCTBA, TPYI0JIIO0HE;

TOTOBHOCTh K AaKTUBHOW [EATETLHOCTH TEXHOJOTMUYECKOW U COIMAIBHOW HAIPaBICHHOCTH,
CHOCOOHOCTh HHUIIMUPOBATD, TUTAHUPOBATH U CAMOCTOSITENIHO BBIMIOJIHATH TAKYIO 1E€ATEIbHOCTS;

HMHTEpEC K pa3Iu4HbIM cdepaM mpodhecCHOHATHEHOU NeATENbHOCTH, YMEHHE COBEPIIaTh OCO3SHAHHBIN
BbIOOD Oynyieit mpodeccuu 1 pean30BbIBaTh COOCTBEHHBIE )KU3HEHHbIE TJIaHbI,

TOTOBHOCTB Y CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHMIO HA TIPOTSHKEHUN BCEH KU3HM;

7) 3K0JIOTMYECKOT0 BOCTINTAHUS:

9KOJIOTHUYECKHU IEIeCO00pa3HOe OTHOIICHHE K MPUPOJE KaK MCTOYHUKY JKU3HH Ha 3eMile, OCHOBE e¢
CYIIIECTBOBAHWS;

TIOBBIIICHUE YPOBHSI SKOJOTUYECKOW KYJIBTYPHI: MPUOOpPETEHHE OIBITA IUIAHWUPOBAHUS TIOCTYIKOB U
OLICHKU UX BO3MOXHBIX MTOCIIEICTBUM JIJISl OKPYXKAIOIIEH CPEAbL;

OCO3HaHUe TTI00aTBHOr0 XapaKTepa SKOJOTHIECKUX MPOOJIeM U MyTeH HX pelleHus;

CIIOCOOHOCTh HCIIOJIB30BaTh MPHOOpPETaeMbIe TPH HW3YYCHUH OWOJIOTHMH 3HAHWS W YMEHWs TIpH
pelieHnr npo0seM, CBSI3aHHBIX ¢ PAllMOHAILHBIM MPUPOOIIOIb30BaHUEM (COOIIOCHHE TPAaBUIl TOBEACHUS
B MPUPOJIC, HAMPABIECHHBIX HAa COXPAaHEHUE DPABHOBECHSI B JKOCHUCTEMAaX, OXPaHy BHJOB, 3KOCHUCTEM,
ouochepsl);

AKTUBHOE HENpPUATUE JEHUCTBUM, MPUHOCAIIMX BpEIl OKPYXKAIOIIEH NPUPOIHOU Cpelle, YMEHHE
MIPOTHO3UPOBATh HEONArOMPHUITHBIE HKOJIOTMYECKUE TMOCIEACTBUS MPEeNNpPUHUMAEMbIX JEUCTBUH U
MpeoTBPALIATh UX;



HaJIM4UEe PA3BUTOrO JKOJOTMYECKOrO MBIIIJICHHS, dKOJIOTHYECKOW KYNIbTYpBI, OIBITA IEATEIbHOCTH
JKOJIOTMYECKOHN HAIIPaBJICHHOCTH, YMEHUS PyKOBOJCTBOBATHCS UMH B ITO3HABATEIIBHON, KOMMYHUKaTUBHOU
U COLMAJIBHOW IIPAKTUKE, TOTOBHOCTHM K YYacCTHI0O B IIPAKTUYECKOM JEATEIBHOCTH 3KOJIOIMYECKOU
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUSA:

c(OPMHUPOBAHHOCTE MUPOBO33PEHMSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
OOIIECTBEHHOH MPAKTUKH, OCHOBAHHOTO HA AUAJIOre KYJIbTYpP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa
B IIOJIUKYJIBTYPHOM MHPE;

COBEpLICHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOM KYJIbTYpPHl KaK CPEICTBA B3aUMOACUCTBHS MEXKIY
JIOJbMU U ITIO3HAHUS MUPA;

MOHMMAaHKE Crelu(pUKN OMOIOTUN KaK HAyKH, OCO3HAHUS €€ poiH B (YOPMUPOBAHUH PALIIOHATIEHOTO
HAay4YyHOTO0 MBIIUIEHUS, CO3JAHUU LIEJIOCTHOIO IpEACTaBIEHUS 00 OKpY)KAIOIIEM MUpE Kak O €IMHCTBE
IPUPOJBI, 4YEJIOBEKa W OOLIecTBa, B IO3HAHUU HPUPOAHBIX 3aKOHOMEPHOCTEH W pELIeHHH Hpodiem
COXPAaHEHHUs IPUPOJHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OHWOJIOTHH JUISI COBPEMEHHOW NMBWIIM3ALMU: OOECIICYeHHS HOBOTO
YPOBHSI Pa3BUTHUSI MEAUIUHBI, CO3/IAHUE MEPCIIEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX PEIIaTh PeCypCHBIE
poOJeMbl Pa3BUTHS UYEIOBEUECTBA, IMOMCKA IyTeH BbIXOJAa M3 INI00AJIBbHBIX 3KOJIOTMYECKHX MPOOIeM U
obecrieyeHus nepexojia K yCToidMBOMY pa3BUTHIO, pAllMOHAILHOMY UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB
1 GOPMHUPOBAHUIO HOBBIX CTAaHAAPTOB YKHU3HU;

3aWHTEPECOBAHHOCTH B MOJYYCHUU OMOJIIOTMYECKUX 3HAHWW B LENAX TOBBIIICHHUS OOIICH KYIbTYpPHI,
€CTECTBEHHO-HAyYHOU I'PaMOTHOCTH, KaK COCTAaBHOM 4acTH ()yHKIIMOHAJILHON IPaMOTHOCTH OOy4aroIuxcs,
bopmMupyeMoii TpH N3yd4eHUH OMOJIOTHH;

[IOHMMAaHHUE CYIIHOCTH METOJOB I103HAaHUS, MCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
UCIIOJIb30BaTh MOJy4YaeMble 3HAHUS JJIs aHalu3a U OOBSICHEHHs SBJICHMHM OKpYKalollero Mupa u
MIPOUCXOJAIINX B HEM U3MEHEHUH, yMEeHUeE ieJaTh 000CHOBaHHbIE 3aKJIIOUEHHS HA OCHOBE HaY4HBIX (DaKTOB
Y UMEIOLIMXCS JAHHBIX € LEJIBIO MMOIYYE€HUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAMOCTOSATEIBHO HCIIOJIb30BAaTh OMOJIOTMYECKHE 3HAHMS [UIsl pelleHus MpoOsieM B
peaNIbHBIX KU3HEHHBIX CUTYaIUsX;

OCO3HAaHHWE IIEHHOCTM HAy4YHOW [JEATENBHOCTH, TOTOBHOCTh OCYIIECTBIISITH IPOEKTHYHO H
HCCIIEIOBATENBCKYIO ACSTENIBHOCTh HHIUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh U CIOCOOHOCTh K HEMpPEPhIBHOMY OOpa30BaHMIO M CamMO00pa30BaHHUIO, K aKTHUBHOMY
MIOJIYYEHHUIO HOBBIX 3HAaHUH MO OMOJIOTHH B COOTBETCTBUU C )KU3HEHHBIMU MOTPEOHOCTSIMH.

METANIPEJMETHBIE PE3YJIbTATBI

MeranpeameTHbIe pe3ynbTaThl OCBOCHHS Y4eOHOTro mpeameTra «bHOIOTHs» BKIIOYAIOT: 3HAYMMBIE
st GOPMHUPOBAHUS ~ MHUPOBO33PEHUS]  OOYYAIONIUXCS ~ MEKIUCIHUIUIMHAPHBIE  (MEXKIIPEIMETHBIC)
OOIIleHAYYHbIE TOHSATHUS, OTPaXKAIOIIME IEIOCTHOCTh HAYYHOW KapTHHBI MHUpa U CHEHH(PUKY METOJI0B
MO3HAHMSI, UCIIOJIb3YEMbIX B E€CTECTBEHHBIX HayKax (BEIECTBO, SHEPIHs, SIBIEHHUE, MPOLECC, CUCTEMA,
Hay4HbIH (DaKT, TPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIeIOBaHUE, HAOIIO/ICHHE,
W3MEPEHHE, OKCIEPUMEHT U JpPYruX), yHUBEpPCAIbHBbIC Y4eOHBIC JeHCTBHUs (TO3HABaTEIbHBIC,
KOMMYHHKATHBHBIC, PETYIATUBHEIE), obecreunBatonue GopMupoBaHue (yHKIIMOHATHHOW T'PAMOTHOCTH U
COLIMAJIbHOW KOMITETEHIIMM OOYyYaroMMXCs, CHOCOOHOCTh OOYYaIOIIUXCS HCIOJNb30BaTh OCBOCHHBIE
MEXIUCUUIUIMHAPHBIE, MHPOBO33PEHUECKHE 3HAHUSA U  YHUBEpCaJbHble YyueOHble JIEHCTBUS B
MO3HABATEJILHON U COIMAIbHON MPAKTHUKE.

MeTtanpeaMeTHble Pe3ysbTaThl OCBOSHUS IMPOTPAMMBI CPEIHEro OO0IIero oO0pa3oBaHUS JOJKHBI
OTpaxaTh:

OBiageHne YHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1eHCTBUSIMU:

1) 6a3oBbIe JJOrHYECKHeE TeHCTBHUS:



CaMOCTOSITENTFHO (hOPMYITHPOBATH U aKTYAJIM3UPOBATh MPOOIIEMY, paCCMAaTPUBATh €€ BCECTOPOHHE;

UCTIOJB30BaTh TIPU OCBOCHWW 3HAHWHA MPHEMBI JIOTHYECKOTO MBIIUICHHUS (aHalW3a, CHHTE3a,
CpaBHEHHUs, Kiaccuukanuu, 0000IIEHUs), PACKPBIBATH CMBICI OMOJIOTHYECKHX TOHSATHN (BBLACISATH HX
XapaKTepHbIC IPU3HAKH, YCTAHABIUBATH CBS3H C IPYTHMH MTOHATHSIMH);

OIIPENeNIATh 1NN ACATEIBHOCTH, 3a/iaBas MapaMeTpbl U KPUTEPUU HX JOCTHIKCHHS, COOTHOCHTH
Pe3yabTATHI JCSITEIBHOCTH C TIOCTABICHHBIMH LIEIISIMU;

MCIOJIb30BATh OMOJIOTHYECKUE TIOHATHS 111 OOBsICHEHUS (PAKTOB M SBJICHHUN )KUBOM MPUPOJIBI;

CTPOUTH JIOTHYECKHE pACCYXIEHUs (MHIyKTUBHBIC, JEAYKTHBHBIC, I10 AaHAJOTHH), BBISBIATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPHBAEMBIX SIBJICHUSX, (POPMYIIMPOBATH BHIBOJIBI U 3aKIIFOUCHUS;

MPUMEHSTh CXEMHO-MO/ICIIBHBIC CPEJICTBA JUIS IPECTABICHUS CYIIECTBEHHBIX CBSI3€H M OTHOIICHHI B
M3Y4aeMbIX OMOJIOTHUECKUX OOBEKTaX, a TaKKe MPOTUBOPEUM Pa3HOTO POJA, BBIIBICHHBIX B Pa3IMYHBIX
WH()OPMALIMOHHBIX UCTOYHUKAX;

pa3pabarbiBaTh IUIAH PEHICHHS MPOOJEMbl C YYETOM aHaAM3a HUMCIOIINXCS MaTepUAIBHBIX H
HEMaTepHaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JCATCILHOCTH, OICHHBATH COOTBETCTBUE PE3YyJbTATOB IEJISIM, OICHUBATH
PUCKH TIOCTICICTBHI JCSITSILHOCTH;

KOOPJIMHUPOBATh U BBIMOJIHATH Pab0Ty B YCIOBHUSX PEaTBbHOTO, BUPTYaIbHOTO U KOMOMHHPOBAHHOTO
B3aMMO/ICHCTBHS;

pa3BHUBATh KPEATUBHOE MBIIIICHUE ITPU PEIICHUH KU3HCHHBIX TIPOOJIEM.

2) 6a30BbIe HCCIE0BATENBLCKHE TEHCTBUS:

BJIQJICTh HABBIKAMU y4EOHO-HUCCIICAOBATEILCKOW M TIPOCKTHOM JIEATEIILHOCTH, HABBIKAMH Pa3peIICHHsI
po0JIeM, CITIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY IOMCKY METOJIOB PEIICHHS MPAKTHIYCCKUX
3a/1a4, MPUMCHEHHIO PA3IMYHBIX METOJIOB TIO3HAHUS,

WCIIOJIb30BATh PA3JIMYHBIC BUIBI ACSITEILHOCTH IO IMOTYICHHIO HOBOTO 3HAHUS, €T0 MHTEPIIPETAIINH,
MpeoOpa3oBaHUI0 M TPUMEHEHUI0 B YYEOHBIX CHUTYyallUsSX, B TOM YHCJIE€ MPU CO3JAaHUHM Y4EOHBIX H
COLIMAJIbHBIX MPOEKTOB;

(hopMHPOBATh HAYYHBIN TUI MBIIUICHHS, BIIAJICTh HAYYHOH TEPMHHOJIOTHEH, KITFOUEBBIMHU TTOHITHSIMUA
1 METOJIaMH;

CTaBUTHh U (HOPMYIUPOBATH COOCTBEHHBIE 3a/ladll B 00pa30BATENbHOMN JEATENBHOCTH U YKU3HEHHBIX
CUTYallUsX;

BBISBJISTh NPUYMHHO-CIICACTBCHHBIC CBSI3W M aKTyaJIM3UPOBATh 3a/1ady, BBIIBUTATh TUIOTE3Yy €€
pelIeHUs, HaXOJWTh apryMEHTHI JUIsl JIOKA3aTelIbCTBA CBOUX YTBEPKIACHHM, 3aJaBaTh IMapaMeTPhl H
KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh TMOJTYYCHHBIE B XOJ€ pEIICHUs 3aJaud pPe3yiabTaThl, KPUTHUYECKH OILIEHHWBATh HX
JIOCTOBEPHOCTb, POTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBHSX;

JaBaTh OIEHKY HOBBIM CHTYAITUsM, OIICHUBAThH MPHOOPETEHHBIHN OITBIT;

OCYIIECTBISITh  IEJICHANPABICHHBIA TMOMCK TMEpPeHoca CpPeICTB U CIOCOOOB  JICHCTBUS B
npodeccuoHaNBbHYIO Cpeny;

YMETh NMEPESHOCUTH 3HAHUS B TTO3HABATEIIBHYIO M MIPAKTHYECKYIO 00JIACTH )KU3HEACITSILHOCTH;

YMETh HHTETPHUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIIBUTATh HOBBIE WJEH, MpEAJiaraTb OPUTHHAIBHBIC MOIXOABI U PEIICHHs, CTaBUTh MPOOJIEMBI U
3a/1a4d, JOMYCKAIOIIUE albTEPHATUBHBIE PEIICHHUS.

3) padora ¢ ungopmanmei:

OPHUEHTHUPOBATHCS B PA3IMYHBIX HCTOYHHMKAX HWHGOpMAIU (TEKCTe y4eOHOro IMOCcoOHs, HAay4HO-
MOMYJISIPHOM JTUTEpaType, OMOJIOTHYECKUX CIOBapsX M CHPABOYHHKAX, KOMITBIOTEPHBIX 0a3ax IaHHBIX, B
WuTepHere), aHanM3upoBaTh HHPOPMAIMIO PA3TUYHBIX BUIOB U (QOPM MPEACTAaBICHUS, KPUTUYCCKH
OLIEHUBATh €€ IOCTOBEPHOCTh M HEMPOTUBOPEYHBOCTb;

(bOopMyYIHPOBATH 3aMPOCHl M TPUMEHSTh Pa3IMYHBIE METOABI NIPU MOWCKE M O0TOOpE OMOJIOTHYECKOU
nH(popManuu, HeOOXOAMMOM ISl BBITIOJHEHUS YICOHBIX 33714,



npuoOpeTaTh  ONBIT  MCIOJB30BaHMSA  HMH(OPMAIMOHHO-KOMMYHHMKATHBHBIX  TEXHOJIOTHH,
COBEPILICHCTBOBATh KYJIbTYpY aKTUBHOT'O UCIOJIb30BAHUS PA3IMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIBHYIO (OpMY NpPEACTaBICHUS OHMOIIOTHYECKOH HH(MOpMaIu
(cxemsl, rpaduKy, IMarpaMMbl, TaOJIHIIbI, PUCYHKH U JPYroe);

UCIOJIb30BaTh HAYYHBIH A3BIK B KauecTBE CPEACTBA IpHU paboTe ¢ OMOJIOrH4ecKkoil MHpopMalMen:
IPUMEHATh XUMHUYECKUE, (PU3MUECKHe U MaTeMaTHYeCKUE 3HAKU M CHUMBOJIbI, (OpMYIbl, abOpeBuatypy,
HOMEHKJIATYpY, UCTIOJIb30BaTh U MIPE0OPa30BhIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATJISATHOCTH;

BJIAJICTh HABBIKAMU pACIO3HABAHHUS M 3alIUThl WHPOpPMalWU, WHPOPMALMOHHOW Oe30macHOCTH
JIMYHOCTH.

OgJiaieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH el CTBHSIMU:

1) o6menmne:

OCYIIECTBIISATh KOMMYHHKALIMM BO BCeX cdepax >XU3HU, AKTUBHO YYacTBOBATh B JUAIOTe WU
IUCKYCCHM IO CYIIECTBY OOCYXJaeMoll TeMbl (yMEHHE 3aJaBaTh BOIIPOCHI, BBICKA3bIBaTh CYXKICHMS
OTHOCHUTEJIBHO BBINOJIHEHUS MpeAjaraéMoi 3aadyd, YYUThIBATh MHTEPEChl M COIVIACOBAHHOCThH IMO3UIMUIMA
JPYTUX YYaCTHUKOB JIMAJIOTa WM TUCKYCCHH);

pacrno3HaBaTb HeBepOalbHbIE CpPEACTBA OOLICHHS, MOHMMATh 3HAYEHHE COLMAIbHBIX 3HAKOB,
IPENOCHITIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CUTYallUH, YMETh CMArYaTh KOH(MIUKTHI U BECTH NIEPErOBOPHI;

BJAJIeTh PA3IMYHBIMU CIOCO0aMM OOLIEHHS M B3aUMOJEHCTBMS, MOHHMMATb HAMEPEHUs APYTUX
JIOCH, TPOSIBIIATh YBAXKUTEIHHOE OTHOIICHHE K COOECeTHUKY M B KOPPEKTHOH (opme (GpopMynupoBaTh
CBOM BO3PaXKECHMUS;

Pa3BEPHYTO U JOIMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAasI 1eSITeJIbHOCTD:

[IOHUMAaTh U HCIOJB30BaTh NPEUMYILECTBA KOMAaHIHOW W MHAUBUAYAJIBHON pabOTHI MpU PELIEHUU
OMOJOrMYecKor  MpoOsieMbl, OOOCHOBBIBaTbH  HEOOXOJUMOCTh  MPUMEHEHHsS  TIPYNNOBBIX  (opMm
B3aMMOJICHCTBUS NIPU PELICHNN Y4eOHOHU 3a1auH;

BbIOMPATh TEMATUKY U METObI COBMECTHBIX JEHCTBHH C Y4ETOM OOLIUX MHTEPECOB M BO3MOXKHOCTEH
Ka)KJI0T0 WIEeHAa KOJIJIEKTUBA;

MPUHUMATDH I€JIM COBMECTHOM JESTeNbHOCTH, OPraHU30BbIBaTh U KOOPAWHUPOBATH ACUCTBUS MO €€
JOCTHIKEHHUIO: COCTaBJIATh IUIAH JCHCTBUH, paclpeessaTh poju ¢ Y4€TOM MHEHUH Y4aCTHHKOB, OOCYXIaTh
pe3yabTaThl COBMECTHON pabOThI;

OLICHMBATh KauecTBO CBOEro BKJIaJa M KaXIOTO0 YYaCTHHKA KOMaHIbl B OOLIMIl pe3ynbTar mo
pa3paboTaHHBIM KPUTEPUSIM;

IpeJularath HOBbIE MTPOEKTHI, OIIEHUBATh UAEU C MO3UIUH HOBU3HBI, OPUTHHAIBHOCTH, MPAKTUYECKON
3HaYMMOCTH;

OCYILECTBIISATh TMO3UTUBHOE CTPATETHYECKOE IIOBEIECHHWE B PA3UYHBIX CUTYalUAX, MPOSBIATh
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATHBHBIM.

OBiaieHne YHUBEPCAJIbHBIMH PeryJssTHBHBIMH el CTBUAMU:

1) camoopranm3amus:

UCIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS ISl BBISBICHMSI MPOOJIEM M WX PEIIeHUs B JKU3HEHHBIX U
y4eOHBIX CUTYaIHIX;

BBIOMPATh Ha OCHOBE OMOJOrMYECKUX 3HAHUU 11€I€BbIe U CMBICIOBBIE YCTAHOBKU B CBOMX JIEHCTBUSX
Y TIOCTYTIKaX 110 OTHOLIEHUIO K KUBOU MIPUPOJE, CBOEMY 37J0POBBIO U 3J0POBbI0 OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYIIECTBIIATH MO3HABATENIbHYIO JI€ATEIbHOCTh, BBISBIATH MPOOJIEMBbI, CTaBUTh U
(GbopMynMpOoBaTh COOCTBEHHBIE 337]aUl B 00pa30BaTENbHOM EATEIBHOCTH U )KU3HEHHBIX CUTYAIUX;

CaMOCTOSITENIbHO COCTAaBJIATh IUIaH pEIHIeHUs NpoOieMbl ¢ Y4YETOM HMMEIOLINXCS PECcCypcCoB,
COOCTBEHHBIX BO3MO>KHOCTEH M MPEANOYTECHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalLlUsM;

paclpsATh paMKH y4eOHOTr0 IIPEeMETa Ha OCHOBE JIMUHBIX MPEANOYTECHUH;

JieNIaTh OCO3HAHHBIN BBIOOD, apIyMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;



OLICHUBATh MPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (POPMUPOBAHUIO U TMPOSBICHUIO IIUPOKON 3PYIUIMU B Pa3HbIX 00NacTAX 3HAHUIA,
MIOCTOSIHHO TMOBBIIIATh CBOM 00pa30BaTeIbHbIN U KYyJIbTYPHBIM YPOBEHD.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYallMsIM, BHOCUTh KOPPEKTHUBBI B JI€ATEIBHOCTh, OLIEHUBATh COOTBETCTBUE
pe3yiabTaTOB LIEIISAM;

BIIQJICTh HABBIKAMU TIO3HABATENBHOW pEIICKCHMH KaK OCO3HAaHUS COBEPIIAEMBIX JCHCTBUH H
MBICITUTEIIBHBIX TIPOIECCOB, UX PE3yIbTATOB U OCHOBAHHH, UCTIOIL30BaTh MPUEMBI peIIeKCUU sl OLICHKH
CUTYaIluH, BBIOOpA BEPHOT'O PELICHHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATh PEIICHUS 10 UX CHUKEHUIO;

[IPUHUMATh MOTHUBBI U apT'YMEHTBI IPYTUX MPU AHAIU3E PE3YJIbTATOB JESITEIbHOCTH;

3) npuHATHE Ce0s M IPYTrUX:

MIPUHUMATD ce0sl, TIOHMUMasi CBOU HEJOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apryMEHTBI APYTUX MPU aHAIU3€E PE3YIbTATOB JIEATEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKH;

pa3BUBATH CIIOCOOHOCTH MOHUMATh MUP C MO3UIIUHU APYTOTrO YEIOBEKa.

INPEAMETHBIE PE3YJIBTATbBI

[Ipenmernsie pe3ynbraThl ocBoeHus nporpammbl COO no 6monornu Ha 6a30BOM YpOBHE BKIIOYAIOT
cenupuyeckue s yaeOHOro npeamera «bruosorusy HaydHbIe 3HaHUS, YMEHHUS U CIIOCOOBI IEHCTBHUIA TIO
OCBOCHHIO, MHTEpIIpPETallM U MpeoOpa30oBaHUIO 3HAHWUU, BUIBI JIEATEIBHOCTU IO IOJYYEHHUIO HOBOTO
3HAaHUS U TNPUMEHEHUIO 3HAHMH B Pa3lMYHBIX Y4E€OHBIX CUTYallUsX, a TAKK€ B PEATbHbIX >KU3HEHHBIX
CUTYyallUsX, CBSI3aHHBIX ¢ Owonorueid. B mporpamme mpeaMeTHbIe pe3ylbTaThl MPEIACTABICHBI 10 TOAaM
oOy4eHus.

[IpenmeTHble pe3yibTaThl OCBOEHHUs ydeOHoro mnpenmera «buonorus» 6 10 knacce NONKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTH 3HAHUI O MECTE W PO OMOJOTHH B CHCTEME HAayYHOT'O 3HAHUS €CTECTBEHHBIX
HayK, B (DOpPMUPOBAHHH COBPEMEHHOI €CTECTBEHHO-HAyYHON KapTUHBI MUPa U HAYYHOTO MHPOBO33PEHHS, O
BKJIaIe POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OMOJOrOB B pa3BUTHE OWOJIOTUH, (YHKIHOHAIBHON
IPaMOTHOCTH YeJIOBeKa JIIsl pellieH s )KU3HEHHbIX 3a/1a4;

YMEHHE PacKphIBaTh COAEp)KaHUE OMOJIOTUYECKUX TEPMUHOB W MOHATHH: JKM3HB, KJIETKA, OPTaHHU3M,
MeTabonu3sM (OOMEH BEIIeCTB W TPEBpallleHHe 3HEpPruH), roMeocTa3 (caMOperyisilus), YpOBHEBas
OpraHu3aIysl XKUBBIX CHUCTEM, CAMOBOCIPOM3BEJCHUE (PENPOIYKIIM), HACIEICTBEHHOCTh, U3MEHYMBOCTD,
POCT U pa3BUTHE;

YMEHHE H3Jarath OMOJOTHYECKHE TEOPUH (KJIETOYHAS, XPOMOCOMHAs, MyTallMOHHAs, IICHTpaIbHAs
norma MosekynsipHoi Ouosnoruu), 3akonbel (I. Menpens, T. Moprana, H. U. BaBunosa) u yuenus (o
LEHTpaxX MHOT000pa3usi U MPOUCXOXKIEHHU KyIbTypHbIX pacTeHuil H. Y. BaBunosa), onpenensts rpaHULbl
UX IPUMEHUMOCTH K KHBBIM CUCTEMaM;

YMEHHE BIIAJETh METOJaMH HAy4YHOTO TIO3HAHWS B OWMOJIOTMU: HAONIOJICHWE W OINMCAaHHWE >KUBBIX
CHICTEM, TIPOIIECCOB U SIBIICHHUH, OpraHU3aIus ¥ MPOBEICHNE OMOIOTHYECKOTO SKCIIEPUMEHTA, BBIIBIKEHIE
TUIIOTE3bl, BBIBICHUE 3aBHCHUMOCTU MEXAY HCCIEyeMbIMU BEJIMYMHAMH, OOBSICHEHUE IOJyUYEeHHBIX
pe3yabTaTOB, MCIIOJIB30BAaHHBIX HAy4YHBIX IOHSATHHA, TEOPHA M 3aKOHOB, YMEHHME [eJaTh BBIBOJBI Ha
OCHOBAHUU MOJTYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIIEIATh CYLIECTBEHHbIE MPHU3HAKM BUPYCOB, KIETOK IPOKAapUOT M  DYKApHOT,
OJHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH WPOIIECCOB: OOMEHa BEIIECTB H
IpEBpaILeHHs SHEPTUU B KIIETKE, (POTOCHHTE3a, TUIACTUYECKOTO U SHEPreTUYecKoro 0OMeHa, XeMOCHHTE3a,
MHTO33a, MEH03a, OIIOI0TBOPEHUS, Pa3MHOKEHHUS, UHIUBUIYaJIbHOIO Pa3BUTHsl OpraHu3Ma (OHTOTEHE3);



yMEHHE NMPUMEHATh MOJYYCHHbIE 3HAHUS Ui OOBACHEHUS OMOJOTMYECKHX MPOIECCOB U SBJICHUM,
JUIS TIPUHSTHS TMPAKTUYECKUX PEIIeHWH B MOBCEIHEBHOM JKU3HHM C LENbl0 oOecreueHus: 0e30MacHOCTH
CBOETO 3/I0pOBbS M 370POBbSl OKPYKAIOLIUX JIOAEH, COOIIOAEHHST HOPM TI'PaMOTHOIO IIOBEJIECHUS B
OKpY>Karolllel MpUpOIHON cpesie, MOHMMaHUEe HEOOXOIUMOCTH MCIOJIb30BaHUSl JOCTHKEHUM COBPEMEHHOMU
OHMOJI0TUH U OMOTEXHOJIOTHIl 1711 pallMOHAILHOTO MPUPOOIIOJIb30BAHNUS;

YMEHHE pelaTh 3JIEMEHTapHble T'e€HETUYECKHE 3aJladyd Ha MOHO- W JUTHOpPHAHOE CKpEIIMBaHHE,
CLICIUIEHHOE HAacJIEJOBaHUE, COCTaBJIATh CXEMbl MOHOTMOPHIHOIO CKpPELIMBaHUS s IpeACKa3aHus
HACJIEJOBaHMsI IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBIIOJHATH JIA0OpaTOpHbIE M MpPaKTHYECKHe paboThl, coOMOAaTh MpaBWiia Mpu pabote C
y4eOHBIM U 1a00paTOPHBIM 000PYAOBaHUEM;

YMEHHE KPUTHYECKH OILICHWBATh M WHTEPIPETHPOBATh WH(OPMAIIUIO OMOJOTHYECKOTO COACPIKAHWS,
BKJIIOYAIOIYIO TICEBJOHAYYHBIC 3HAHUS W3 PA3JIMYHBIX MCTOYHUKOB (CpEICTBAa MAcCcOBOW WH(OpMaluy,
HAyYHO-TIOMYJISIPHBIE MaTepuasbl), ATHUYECKHE AacCleKThl COBPEMEHHBIX HCCIEAOBaHUNH B OHOJIOTHH,
MeAUINHE, OMOTEXHOIOTHH;

YMEHHE CO3/1aBaTh COOCTBCHHBIC NMUCHMEHHBIC W YCTHBIE COOOINEHHUs, 0000Ias OHOIOTHYECKYIO
WH(OPMAIIHIO U3 HECKOJIBKUX UCTOYHHUKOB, TPAMOTHO MCTIOJIh30BaTh MOHATHIHBIN amnmapaT OUOJIOTHH.

[IpenMeTrHbie pe3ynbTaThl OCBOeHUS yueOHOro mnpeamera «buonorus» 6 11 kaacce TOMKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTH 3HAHUI O MECTE W POJIHM OMOJOTHH B CHCTEME HAayYHOT'O 3HAHUS €CTECTBEHHBIX
HayK, B (GOPMHUPOBAHUN COBPEMEHHOMN €CTECTBEHHO-HAYYHON KapTUHBI MHUpa U HAYYHOI'O MUPOBO33pPEHUS, O
BKJIaJIE POCCUUCKHX M 3apyOeXHBIX YYEHBIX-OMOIIOTOB B pa3BUTHE OHOJOTUH, (DYHKIHMOHAIBHOM
IPaMOTHOCTH YeJIOBeKa JIJIsl pelIeHHs] )KU3HEHHBIX 33]1a4;

YMEHHE PACKPBIBATh COACPKAHNE OMOIIOTUYECKUX TEPMUHOB W IMOHSTHIN: BUJI, TIOMYJISAIUS, TCHODOHI,
ABOJTIONUS, JBWXKYIIHE CUIBI ((PaKTOPBI) SBOJIOINUH, MPUCTIOCOOIEHHOCTh OPTaHU3MOB, BH1000pa30BaHMeE,
JKOJIOTHYECKHe (DAKTOpBI, JKOCHCTEMa, NPOAYIEHThl, KOHCYMEHTBI, PEAYIEHThl, IeNd MUTaHUs,
9KOJIOTHYECKasi MUpamMKia, OMoreoreHos3, onocdepa;

yMEHHE Hu3Jlaratb OHOJIOTHYECKHE Teopuu (dBomronuoHHas Teopuss Y. JlapBuHa, CHUHTETHYeCKas
TEOpHsl SBOJIOLNH), 3aKOHBI W 3aKOHOMEpHOCTH (3apojbimeBoro cxonactBa K. M. bapa, uepemnoBanms
TNIaBHBIX HampaBieHuil u myteil sBomonuu A. H. Cesepuosa, yuenust o 6uocepe B. . Bepuaackoro),
ONpeENATh TPAHULIBl UX IPUMEHUMOCTH K JKUBBIM CUCTEMaM,;

YMEHHE BIJIaJIETh METOJaMH HAay4YHOI'O IO3HAaHUS B OMOJIOTHMHU: HAOJIIOJIEHHWE U ONUCAHUE JKUBBIX
CHCTEM, IPOILIECCOB U SBJICHUH, OpraHu3alus U NpoBeeHHE OMOJIOrHYECKOro SKCIEPUMEHTA, BBIABIKEHNE
TUIOTE3bI, BBISBICHHUE 3aBUCUMOCTH MEXKAY HCCIEAYEMBIMH BEITUYMHAMHU, OOBSICHEHHE MOJYYEHHBIX
pe3yiabTaTOB, HCIONB30BAHHBIX HAYYHBIX MOHSATUH, TEOPUH M 3aKOHOB, YMEHME JellaTb BBIBOABI Ha
OCHOBaHUU TOJYyYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIJIEIATh CYIIECTBEHHBIE TPU3HAKH CTPOCHUS OHOJIOTHYECKUX OOBEKTOB: BHJIOB,
MOMYJSAUN, MPOIYLEHTOB, KOHCYMEHTOB, DPEIYyLEHTOB, OHOr€OIEHO30B M HSKOCHCTEM, OCOOEHHOCTH
IIPOLIECCOB: HACJIEICTBEHHOU WU3MEHYMBOCTH, €CTECTBEHHOT' O orbopa, BUI000pa30BaHus,
MPUCTIOCOOJIEHHOCTH OPraHU3MOB, JEUCTBUS HKOJIOTMYECKUX (aKTOPOB HA OpraHU3MbI, IEPEHOCa BEUIECTB
U TOTOKAa SHEPruu B SKOCUCTEMAaX, AHTPOINOTEHHBIX H3MEHEHHl B HKOCHCTEMax CBOEH MECTHOCTH,
KpPYroBOpOTa BEIIECTB M OMOr€OXMMUYECKUX IIUKIIOB B Orocdepe;

YMEHHE MPUMEHSTHh MOJIYYCHHbIE 3HAHUS I OOBSACHEHHUS OMOJOTHYECKHX MPOIECCOB U SBICHUM,
JUTSl TIPUHSTHS TPAKTUYECKUX PEIICHWH B TIOBCEIHEBHOM JKM3HU C IeNbI0 oOecredeHusi 0e30macHOCTH
CBOETO 3/I0POBbS U 370POBbSl OKPYKAIOLIUX JIHOJEH, COOJIOJEHHs] HOPM TIPaMOTHOIO TIOBEIEHUS B
OKpy>Karolel IpUupoaHOi cpele, MOHMMaHUuEe HEOOXOIMMOCTH MCIOIb30BAHUS TOCTHKEHUN COBPEMEHHOU
OHMOJIOTHH JIJISl PAllMOHATIFHOTO MPUPOIONOIB30BAHUS;

yYMEHHE pellaTh dJeMEHTapHble OHOJIOTMYECKHE 3a/lay, COCTaBJISTh CXEMbl MEpEHOCa BEIIECTB U
SHEPTUH B KOCHCTeMax (IIEMH MTUTAHUSA);



YMEHHE BBHITIOJHATH JTA0OPATOPHBIE M TMPAKTHYECKHE padOTHI, COOMIOATh MpaBHiIa MPH paboTe ¢
y4eOHBIM U J1a00paTOPHBIM 000PYIO0BaAaHUEM;

yMEHHUE KPUTHYECKH OLIEHUBATh M MHTEPHPETHPOBATH MH(OPMAIMIO OMOJIOTUYECKOTO COJEPKAHMS,
BKJTIOYAIOIYIO TICEBJOHAYYHbIC 3HAHUS M3 PA3IMYHBIX MCTOYHUKOB (CPEICTBa MAacCcOBOW HH(OpMALUH,
HAYYHO-TIONYJISIPHBIC MaTepPHalIbl), pACCMaTPUBATh TI00ATLHBIC YKOJIOTHUECKUE MTPOOJIEMbI COBPEMEHHOCTH,
(bopMHpPOBATH IO OTHOIICHHIO K HUM COOCTBEHHYIO TO3HIIUIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE W YCTHBIE COOOIIEHUs, 0000mas OMOJIOTHYECKYIO
I/IH(i)OpMaI_[I/IIO 13 HECKOJIbKUX UCTOYHUKOB, 'PAMOTHO HUCII0JIb30BATh HOHATUHHBIN arrapar OHOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

HaumeHoBaHue pa3iesioB U TeM

KoauuecTBO 4acoB

JaekTpoHHbIe (HU(pPOBHIE)

Ne /i Konrpoabnbie IIpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe Pecypchl
padoThI padoThI
bu6mmoreka [IOK
1 bronorns kax Hayka 2 0 05 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
2 JKuBBbIE CHCTEMBI U UX OpraHU3aus 1 0 0 https://m.edsoo.ru/7fA1c292
. bubnuorexa [JOK
3 XHUMHYECKUH COCTaB M CTPOSHUE KIIETKH 8 0 1 https://m.edsoo.ru/7f41c292
bu6mmorexa [IOK
4 KuznenesaTenbHOCTh KICTKH 6 1 0 httos://m.edsoo.ru/7fA1c292
PazmHoOXeHUE M MHIUBUAYAIBHOE Pa3BUTHE bubnuorexa [JOK
5 5 0 1
OpraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M HN3BMEHYUBOCTD 8 1 15 bubmuorexa [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekiust opraHu3mMoB. OCHOBBI 3 0 0 bubnmnoreka [JOK
OMOTEXHOJIOTHH https://m.edso0.ru/7f41c292
bu6mmoreka [JOK
8 Pesepsiioe spens 1 1 0 https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 4



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

11 KITACC

KoauvecTBo yacoB
HaumeHoBaHue pa3/iesioB U TeM JaekTpoHHbIe (HU(pPOBHIE)
Ne /i Konrpoubusie IIpakTuueckue
NMPOrpaMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
bu6mmoreka [IOK
1 IBOMOLHORKAs GHONOrHS o 1 1 https://m.edsoo.ru/7f41cc74
9 Bo3HUKHOBEHHME U Pa3BUTHE KU3HU HA 9 1 05 bubnnoreka [HOK
3emiie ' https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
3 OPraHH3Mbl  OKpYKAIOWas Cpeia > 0 ! https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
4 Coo01iecTBa v 9KOJIOTHUECKUE CHCTEMBI 9 0 0 httos://m.edsoo.ru/7fA1ec74
bubmuorexa [JOK
> Pesepsiioe Bpes 2 1 0 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 2.5



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoauvecTBo 4acoB DJIeKTPOHHbBIE
ara undposbIie
Nen/m  Tema ypoka KonTpoabubie IIpakTuueckue A p
Bcero u3ydeHusi  oOpa3oBaTebHbIE
padoThI padoThI
pecypcbl
bu6nmorexa [IOK
1 Buonorus B cucteme Hayk 1 0 0 https://m.eds00.ru/863e6122
08.09.2023 https://m.eds00.ru/863e632a
MerTo/1bl TO3HAHUS JKUBOU IPUPOIBI.
5 [IpakTuueckas padorta Ne 1 1 0 05 bubmmoreka [JOK
«Mcnonp30BaHuE pa3IMIHBIX METOJIOB TIPH ' 15.09.2023  https://m.edsoo.ru/863e6122
M3Y4YEHUH OMOJIOTUYECKIX 00BEKTOBY
3 buonornueckue cucTeMbl, POLIECCH U UX 1 0 0 bubmmoreka [JOK
H3y4YeHue 22.09.2023  https://m.edso0.ru/863e6564
4 XuMU4YeCcKui coctaB KiIeTku. Boga u 1 0 0 bubnuoreka [{OK
MUHEpaJIbHBIE COJIN 29.09.2023  https://m.edsoo.ru/863e674e
bubmmoteka IIOK
5 b . 1 0
ek, COCTaB U CTpOCHHE Genkon 0 06.10.2023  https://m.edsoo.ru/863e6b72
®depMeHThl — OHOJIOTHYECKHE
katanuzaTopsl. Jlaboparopnas pabora Ne 1
6 «M3ydeHne KaTalTuTHYECKON aKTUBHOCTHU 1 0 0.5 bubmorexa [TOK
1 ' 13.10.2023  https://m.eds00.ru/863e6b72
(dhepMeHTOB (Ha IpUMepe aMUIa3bl WIH
KaTasas3bl)»
but6mmorexa [IOK
7 b I 1 0 0
TICBOBL SR 20.10.2023  https://m.eds00.ru/863e6870
bu6nunorexa LIOK
H .
8 yKaeHHoBbIe KnenoTer. AT 1 0 0 10.11.2023 = https://m.eds00.ru/863e6d5c
9 Hcropus 1 METOIbI U3YUEHHUSI KIIETKU. 1 0 0 bubnuorexa [IOK
Knerounas teopust 17.11.2023 @ https://m.eds00.ru/863e6e88



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

10 KieTka xak mejocTHas »KUBas CUCTEMA 0 94 11.2023
CtpoeHue 3yKapuoTUYECKON KIIETKH.
JlabGopaTtopHas padora Ne 2 «/3yuenue bubmmoreka [JOK
11 CTPOEHMSI KJIIETOK PACTEHUH, )KUBOTHBIX, 0.5 https://m.eds00.ru/863e6ff0
. 01.12.2023 :
rpuOOB 1 OaKTepuil Mo MUKPOCKOTIOM Ha https://m.edso0.ru/863e716¢c
TOTOBBIX MUKPOIIpETNapaTax U UX OMHCAHUEC)
bu6nmoreka [IOK
12 O6MeH BeIeCTS KM META0OH3M 0 08.12.2023  https://m.edsoo.ru/863e766¢
bubnunoreka LIOK
13 orocuiires. Xemocuires 0 15.12.2023 = https://m.eds00.ru/863e7c98
. bubnuoreka [IOK
14 Heprerueckiii oomen 0 22.12.2023  https://m.edsoo.ru/863e7aae
JKu3HEeHHBIHN LUKI KIETKHU. J{elneHne KIeTKu.
Murto3. Jlaboparopnas pabota Ne 3
15 «HabnroeHre MuTO3a B KIIeTKaX KOHYHKA 0.5 bubmorexa HOK
A ' 12.01.2024 = https://m.edsoo.ru/863e7dc4
KOpEIIKa JTyKa Ha TOTOBBIX
MHUKpOTIperiapaTax
16 buocunTtes 6enka. Peakius MaTpuuHOTO 0 bubnnorexa [JOK
CUHTE3a 19.01.2024  https://m.eds00.ru/863e796e
bubmmoteka IIOK
17 Tpancnaums — Ouocuires beria 0 26.01.2024  https://m.edsoo.ru/863e796e
bu6nunorexa LIOK
18 Hei1eTOHbIE GOpMBI AKH3HI — BUPYCHI 0 02.02.2024  https://m.eds00.ru/863e7540
bubnunotexa LIOK
19 @OpMBI pa3MHOKEHUSI OPraHU3MOB 0 09.02.2024 https://m.eds00.ru/863e81b6
R https://m.edso0.ru/863e831e
. bubnuotexa [JOK
20 Meitos 0 16.02.2024 = https://m.edsoo.ru/863e7f4a
21 OO6pazoBaHue 1 pa3BUTHE MOJOBBIX KIETOK. 05 bubnmoreka [JOK
OmnogotBopenue. JlabopatopHas padora Ne ' 22.02.2024  https://m.edsoo.ru/863e81h6



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6

4 «3y4yeHue CTpoeHHs MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpenapaTax»

22 NHnuBuayanbHOE pa3BUTHE OPTraHU3MOB 0 bubmorexa LHOK
01.03.2024  https://m.eds00.ru/863e8436

93 I'eneTnka — Hayka O HacJI€CTBEHHOCTU U 0 Bu6muotexa [JOK
W3MEHYHBOCTH 07.03.2024  https://m.eds00.ru/863e86f2

24 3aKOHOMEPHOCTHU HACTIEAOBaHUS TPU3HAKOB. 0 bubnmnoreka HOK
MoHOTHOPHIHOE CKPEIUBAHUE 15.03.2024 | https://m.eds00.ru/863e8878

o5 JlurubpunHoe ckpermBanue. 3aKoH 0 bubnnorexa [JOK
HE3aBUCUMOT0 HACJIEJOBAHUS MPU3HAKOB 22.03.2024 | https://m.edsoo.ru/863e89a4
CuemieHHOE HACJIeI0BaHNE MTPU3HAKOB.

JlaGopaTopHas pabota Ne 5 «3yuenue
26 pCSYJ'II:I):TaTI())B M(f)HOFI/I6pI/I,Z[HOFO I/}InI 0.5 bubmmorexa [JOK
05.04.2024  https://m.edsoo.ru/863e8c60
TUTUOPUTHOTO CKPELIUBAHUS Y APO30(PUIBI
Ha TOTOBBIX MUKpOIIpErapaTax»

97 I'eneruka nona. HacnenoBanne Npu3HaKoB, 0 bubmuoreka [JOK
CUEIUIEHHBIX C TIOJIOM 12.04.2024  https://m.edsoo.ru/863e8c60
N3menunBocTh. HenacnenctBenHas
M3MEHYUBOCTH. JlaboparopHast pabota Ne 6.

28 Nzyuenne MmoupuKamoHHON 0.5 brbmmorexa LTOK

19.04.2024 = https://m.edso0.ru/863e8efe
W3MEHUYUBOCTH, TOCTPOCHHUE BAPHAIIMOHHOTO
psilia ¥ BapualliOHHOW KPHUBOW»
Hacnencreennas n3MeHYUBOCTE.

29 JlabopaTtopHas padota Ne 7. «AHanu3 05 bubnuoteka [JOK
MyTalui y 1p030(UiIbl Ha TOTOBBIX 26.04.2024  https://m.edsoo.ru/863e8efe
MHUKpOTIperiapaTax

bubnunorexa LIOK

30 Petieritka wesosexa 0 03.05.2024  https://m.eds00.ru/863e8d78
PezepHblit ypok. O6001IeHNE 110 TEME

31 «HacnencTBeHHOCTh i UI3MEHUYUBOCTD 0 10.05.2024

OpraHUu3MOB»



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78

32

33

34

Cenekius Kak HayKa v MPOLEcC 1
MeTobl ¥ JOCTUKEHHSI CEIeKIIUU PaCTEHUI 1
1 5KMBOTHBIX

buoTtexHonorus kak orpaciib MpoMU3BOJCTBA 1

17.05.2024

24.05.2024

30.05.2024

but6mmoreka [IOK
https://m.edsoo0.ru/863e9214

bu6nmoreka [IOK
https://m.edsoo.ru/863e9214

bubnunoreka LIOK
https://m.eds00.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KITACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
aTra uudpoBbie
Nen/m  Tema ypoka KonTpoabubie IIpakTuuyeckue A op
Bcero U3ydeHusl o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
N bubnnorexa [{OK
1 C) 1
BOTIOIE H METOIHL ©€ H3yHCHi 0 0 05.09.2023  https://m.edsoo.ru/863ea20e
9 Hcropus pa3BUTHS IpeCTaBICHUN 00 1 0 0 bubnuoreka [IOK
IBOJIIOLIMU 12.09.2023 = https://m.eds00.ru/863e9570
bubnuoreka [IOK
3
Muxpooposionts L 0 0 19.09.2023 @ https://m.edsoo.ru/863e9cle
[Tomymsmus Kak 31eMeHTapHasi equHUIA
4 BUJA 1 3BoroIuH. JlaboparopHas padota No 1 0 05 bubmmoreka [JOK
1 «CpaBHEHME BUJIOB 1O ' 26.09.2023 | https://m.edsoo.ru/863e99c6
MOp(}oTOrHIecKOMY KPUTEPHIO»
5 JIBroKyIIue CUitbl (37eMeHTapHbIe (DAKTOPHI) 1 0 0 bubmuoreka [IOK
3BOJIIOLAU 03.10.2023  https://m.edsoo.ru/863e9da4
. bubnuoreka [{OK
E
6 CTCCTBEHHBII OTOOP 1 €0 QopMEI L 0 0 10.10.2023 = https://m.edsoo.ru/863e9ed0
Pe3ynbTath! 3BoIONUN:
MPUCTIOCOOIEHHOCTh OPTaHU3MOB U
7 Bug0o0Opa3oBanue. Jlaboparopnas padora Ne 1 0 05 bubmuoreka [JOK
2 «OmnrcaHue TIPUCIIOCOOTIEHHOCTH ' 17.10.2023  https://m.edsoo.ru/863e9fde
OpraHu3Ma u €€ OTHOCHTEILHOTO
XapakTepa
bubnunorexa LIOK
8 H 1 0 0
AUPABJICHIGL H Iy TH MARpOSBOIOTH 24.10.2023  https://m.edsoo.ru/863e9cle
9 HeoOpatumocTs 3BOMIONNN 1 1 0 07.11.2023
10 Hcropwus sxu3nu Ha 3emiie 1 METObI e€ 1 0 0



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

U3Y4YEHHUS 14.11.2023

11 ['unoTe3sl MPOUCXOXKIACHUS KU3HU Ha 3emIle 0 buGnuorexa [IOK

21.11.2023  https://m.edsoo.ru/863ea5a6

12 PazButue xu3Hu Ha 3emMIie Mo 3pam u 0 bubmmoreka [JOK
nepuojam 28.11.2023  https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaITbI BOIOIUU PACTUTEILHOTO

13 Y )KUBOTHOTO Mupa. [IpakTuueckas pabora 05 bubnmnoreka HOK
No 1 «M3yueHune ncKomnaeMbIx OCTaTKOB 05.12.2023  https://m.edsoo.ru/863ea8bc
PACTCHHIA U KUBOTHBIX B KOJUICKIIHSX)

14 CoBpeMeHHast cucTeMa OPraHu4ecKoro Mupa 0 bubmorexa HOK

12.12.2023 @ https://m.edsoo.ru/863ea48e

15 DBOJIOIMS YeJI0BeKa (aHTPOIIOTEeHE3) 0 10.12.2023 E;ISSH/P/I;T:;(;??U}; 63eac2c

16 JBmokyniue cuibl (pakToOphl) aHTPOIIOTeHE3a 0 09.01.2024 ﬁggﬁﬁfgﬁ)?ﬁg 63eadd4

17 OCHOBHBIE CTaIUU 3BOIIOINH YEJIOBEKA 0 16.01.2024

18 UYenoseueckue packl ¥ IPUPOIHbIE 0 bubmmnoreka HOK
aJarTanuy JYeJoBeKa 23.01.2024 | https://m.edsoo.ru/863eaca2
PesepBubIil ypok. O6006111€HIE TIO TEME

19 g]:;;l;)l;lKHOBeHI/IG U pa3BUTHE KU3HU Ha 0 30.01.2024

20 DKoJIOTHs Kak HayKa 0 06.02.2024

21 Cpenpl 0OMTaHUS U SKOJIOTUYECKHE 0 bu6muoreka [JOK
baxTopsl 13.02.2024 = https://m.edsoo.ru/863eafec
AbGuoTtndeckue daxtopsl. JJabopaTtopHast

29 pabota Ne 3. «Mopdomornueckue 05 bubnuotexa [JOK
O0COOCHHOCTH PACTCHHI U3 PA3HBIX MECT 20.02.2024  https://m.edsoo.ru/863eb10e

obutanus». JlabopaTopHas pabora Ne 4.



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

«BnusiHEE cBETa HA POCT U Pa3BUTHE
YEPEHKOB KOJICYCay

bu6nmoreka [IOK
23 buornieckne daxTopet L 0 27.02.2024  https://m.edsoo.ru/863eb348
DKOJOTUYECKHIE XapaKTEPUCTUKU
24 nonyssanun. [Ipaktudeckas padora Ne 2 1 05
«IToacy€T MIOTHOCTH MOIMYJISIITUI pa3HbIX ' 05.03.2024
BHJIOB PACTCHHIN
bubnunoreka LIOK
2 _
> Coobmecta oprasHsMOB — OHOUCHO3 L 0 12.03.2024  https://m.edsoo.ru/863eb46a
bubnuoreka [{OK
26 IKOIOHHECKHE CHCTEMBL (JKOCHCTEM®I) 1 0 19.03.2024  https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKA3aTeJId YKOCUCTEMBI.
27 Okojiornueckue nmupamMuasl. CBoiicTBa 1 0 Bubmiorexa OK
P ’ 02.04.2024  https://m.edsoo.ru/863eb5fa
skocucteM. Cykueccust
28 IIpuponHbIe SKOCUCTEMBI 1 0 09.04.2024
2 A
9 HTPOIOTEHHBIC YKOCHCTEMBI 1 0 16.04.2024
30 buocdepa — rimobanbHas 3KocucTeMa 1 0 bubmuoreka [IOK
3emuu 23.04.2024  https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 0 bubnuoteka [JOK
ounochepsl 30.04.2024  https://m.edsoo.ru/863ebd16
2 q
3 €JI0BEYECTBO B Orochepe 3emin 1 0 07.05.2024
33 CocyiiecTBoBaHUE TPUPOIBI U 1 0 bubnmnoreka [JOK
4yeJI0BeYeCTBa 14.05.2024  https://m.edsoo.ru/863ebale
34 PesepBHblIit ypok. O600111€HHE TEMBI 1 0
«Co00111eCTBa U DKOJIOTHYCCKHUE CUCTEMBI 21.05.2024
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2.5



https://m.edsoo.ru/863eb348
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

* buonorus, 10 xracc/ Kamenckuii A.A., Kacniepckas E.K., CuBornazos B.U., AkuroHnepHoe 00111ecTBO
«M3narenbcTBO «lIpocBemenue»
* buonorus, 11 kracc/ Kamenckuii A.A., Kaciepckas E.K., CuBornazos B.U., AkuroHnepHoe 0011ecTBo
«M3narenbcTBO «lIpocBemenune»

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

oo hkrwnhE

~

10.

A.10.Nonnesa. A.B.Topramnos. buonorust B cxemax u tabnmiax 9KCMO Mocksa. 2012 r

I'. . Jlepnep. buonorus. [Tonuelii cipaBounuk /i noarotoBku k E I' 9. M. Actpenb 2012 ¢
I'otoBumMmcs k EI'D. O6mas 6uonorus M Jlpoda 2012 r

EI'D 2012 r. buonorus. M. Actpens 2012 r

EI'D. O6mas 6uonorus. KonrponsHbie u3meputenbubie matepuansl M [Ipoceemienne 2012 r

N.P. MyxamemxanoB. Mactepckas yuurens « Tectsl, 3aueTsl, onunonpocs 10-11 kmacey M
«BAKO» 2007 r

Oo6mas ouonorus: Yueonuk / [lox pen. Koncranturosa B.M.. - M.: Academia, 2018. - 704 c.
Boponmnos, H.H. buonorus. O6mias 6uonorus. 10-11 xnaccer: YueOHuk 11 0011eo0pa3zoBaTebHBIX
yupexxaenuit: bazossiit yposens / H.H. Boponmos. - M.: [Ipocs., 2022. - 304 c.

Heitma-Cuonunkas, M.A. O01as 1 caHuTapHasi MUKPOOHOJIOTHS C TEXHUKON MUKPOOHOIOTHUECKUX
uccaenoBanuii: Yueonoe nocooue / M.A. Jleitma-Cuonnnkas. - CII6.: JIans, 2022. - 588 c.
3axapos, B.b. Pabouas Tetpanp no o6meit ouonorun: 10-11 xnace: x: YueOnuky B.b. 3axaposa,
A.I'. Mycradpuna, B.. Cuornazosa, H.M. Uepnogoii "O6mras 6uonorus. 10-11 kmacc" / B.b.
3axapos, E.T. 3axaposa, A.Jl. Kynaes, B.W. CuBorna3zos. - M.: Dk3ameH, 2. - 157 C.

T A JloBkoBa. [ToaroroBka k onumnuagam mno 6uosnoruu 8-11 kinaccos. M Alipuc-ipecc 2011

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

1. www.informika.ru - snexrponnsiii yueonuk "buonorus” (Bep. 2.0 - 2000) u3 nukia "OOyyaromue

2.

3.

SHIMKIIONENH" . - YueOHBIH Kypc, KOHTpoJibHBIE Borpockl. (Kak monb3oBathes - cM. "Tlomors".)

www.college.ru - paznen "OtkpsiToro kosuiemka" no buonorun. Yuebuuk, moaenu, On-line TecTsl,

YUUTENIO.

www.skeletos.zharko.ru - "OnopHo-aBurarensHas cucrema yenoBeka'. OOpa3oBaTeNbHbII CAT IO

npeamery buonorus, kypc Uenosek. Ctpoenue ckenera. Mpimeunas cuctema. Kak 3to pabotaer.

[Tpunoxenus: 2 CKeJIETHBIX SHIUKIONEANH; ISl YUUTENS - YPOKH, Ja00paTOpHBIE, 6 TECTOB C

OTBCTaMH.



10.

11.

12.

13.

14.

www.biodan.narod.ru - "buo/lan" - buosorus ot Jlansl. HoBocTr 1 0630pbI 110 OMOJIOTHH, SKOJIOTHH.
[Tpo6nems! u Teopun. EcTh TeMaTHueckue BeITYCKH, oToranepen, bnorpaduu BeIMKUX YUCHBIX,
CIIELICJIOBApb.

www.bio.1september.ru - s yaureneii " uay va ypok buonoruu". Crateu no: boranuke, 30omoruu,
Buonoruu - Yenosek, OO1Iel 0MOI0THH, IKOJIOTHH.

www.bio.1september.ru - razera "buosorus" (Mex/1y BEIXOJ0M OYEPEIHOTO HOMEPA I'a3eThl U
IIOSIBJIEHUEM IIOJIHOTEKCTOBOI BEPCUU HOMEpA HA CalTe YCTAHOBJIEH T'OJ0BOM MHTEPBa)
www.kozlenkoa.narod.ru - Oror caiit Kosnenko A.I'. - nmpernogaBatens U Uist peroaaBaTesiet, s
TeX, KTO YUYUTCS CaM U yYUT JPYTUX; OYHO U AUCTAHIMOHHO, OMOJIIOTUH, XUMHH, IPYTHM IPEAMETaM - C
MIOMOIIIBIO0 KOMITbIOTEpa U MIHTEpHET.

www.nsu.ru brosorust B Borpocax u OTBETax - y4eHbIE HOBOCHOMPCKOTO AKaJeMIopo/IKa OTBEYAIOT
Ha BOIPOCHI CTAPIIEKIACCHUKOB.

www.websib.ru - pasaen "buonorus" HoBocubupckoii oopazoBarenbHoi cetu. [Togbopka MaTepuanon
Y CCBUIOK (ITPOTpamMMBbl, MPOEKTHI, MATEPUAIIBI Y YPOKY, aOUTYPUEHTY).

www.nrc.edu.ru - "bronornyeckast kapTuHa MEpa" - pa3zen 3JeKTpoHHOTo yueOnuka "Koniemnmu
COBPEMEHHOr0 ecrecTBO3HaHUA". KoHIenuu npoucxoxxaeHust )ku3Hu u Teopun spommonuu. (Ilepexon
o cceiike BHU3Y "Jlanee...".)

www.floranimal.ru - "FLORANIMAL - pactenus u sxuBotHbie" Kak sHnmkioneaus. (OobeM
nH(popmanuy BrieyatiseT.) BeiopaTs OykBY, OTKpOETCS CTpaHMIIA C ABYMS OOJBIIMMH KOJOHKaMH
Ha3Banuii: Pacrenns u )KuBoTHbie. BeIOMpaem mo Ha3BaHUIO - OTKPHIBAETCS OMMcaHue U GOTO.
www.filin.vn.ua - "®unuH" - WuTFOCTpUpPOBaHHAS SHIMKIIONE IS )KUBOTHBIX. K coXaeHuIo He Bce
paszzaesnbl roToBbl. Onucanus U pororpadpuu.

www.nasekomie.h10.ru "HacekomMsie" O HacEKOMBIX ISl IKOJLHUKOB - OIMMCAHNE OCHOBHBIX BHIOB,
PHUCYHKH.

www.invertebrates.geoman.ru Hacekomeie. [Tomynsipras kaura AkumymkuHa .M. ¢ MHOXecTBOM

IBETHBIX PUCYHKOB U (poTorpadmii.



15.

16.

17.

18.

19.

20.

21.

22,

23.

www.bird.geoman.ru ITtuner. [lonynsapuas kaura Axkumymkuaa M.J. ¢ MHOXECTBOM IIBETHBIX
PHUCYHKOB U (oTorpaduii.

www.animal.geoman.ru Mup >xuBoTHbIX. [lonynspHas kaura Axkumymkusa .M. ¢ MHOkeCcTBOM
[BETHBIX PUCYHKOB U (oTorpaduii.

fish.geoman.ru PeiOp1. MiutrocTpupoBanHast SHIUKIIONEANS PHIO.

www.plant.geoman.ru - )Kusne pacrenuii. 3anumarenbHo 0 6oTanuke. bakrepun. JlekapcTBeHHbIE
pacTeHus.

www.livt.net - anexTponHas wiutrocTpupoBaHHas sHImKIoneaus "YKusble cymecrsa". Kinaccuduxanus
u pororpacduu 6e3 TeKcTa.

www.nature.ok.ru - Penkue u ucuesaromue xxuBotHble Poccuu. Onmcanusi U rojoca peaKux
KUBOTHBIX.

www.bril2002.narod.ru - bruostorus as mikosisHUKOB. Kpatkast urndopm. mo pazaenam: Oomas
ouomorus, boranuka, 3ooimorus, Yenosek.

www.festival.1september.ru - dectuBans negarorndeckux uaeit "OTKpbITHIH ypok" 2006 - 2007.
Paznen "I[IpenogaBanue OGuonorun" - 86 crare.

www.charles-darwin.narod.ru - Yapas3 JlapBun: 6rorpadus 1 KHUTH.






