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INOACHUTEJIBHASA 3ATINCKA

[Ipu pa3paboTke mporpaMMbl MO OHOJOTHHM, TEOPETUYECKYID OCHOBY JJIsi OIpPEETICHUS
NoaX0/M0B K  (OpPMHUPOBAaHUIO coAepkaHus ydeOHoro mpeamera «buomorus» cocTaBHIIM:
KoHuentyanbHple nonoxkeHus PIOC COO o B3auMOOOYCIOBICHHOCTH LEJNEH, COIACpXKaHMUA,
pe3yabTaToOB 00y4YeHHUs M TPEOOBAHWI K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, TMOJOXKEHHS 00 OOITHX
HesIX M MPHUHIMIAX, XapaKTepU3YIOHIMX COBPEMEHHOE COCTOSIHME CHUCTEMBbI CpPETHEro OOIero
obpa3oBanus B Poccuiickoit denepanuu, a Takxke MOJOKEHUS 0 crienuduke OHONIOruH, €€ 3HAaUCHUHU B
NO3HAHUU XUBOW TNPHUPOJBI M 0OECHeueHHH CYIIECTBOBAHUS YeloBeueckoro oodmiectBa. CoriacHo
HA3BAHHBIM TIOJIOXKCHUSIM, OIPEICTICHbl OCHOBHBIC (YHKIMH TPOrpaMMbl 1O Ouonoruu u eé
CTPYKTYypa.

[Iporpamma mo Ouonoruu Aaét mMpeAcCTaBIEHUE O IeNsAxX, o0 oOmieil cTparernu 0OO0y4deHUS,
BOCIIMTAHUS U Pa3BUTHUS OOy4alOlUXCsl CpelcTBaMU yueOHoro mnpenmera «buosmorus», ompenenser
00s13aTeNIbHOE TIPEIMETHOE COJEPIKAaHUE, €ro CTPYKTYPY, pacupeiesieHHe IO pasfesiaM M TeMaM,
PEKOMEHAYEMYIO MOCIIEI0BATEIbHOCTh U3yUeHHUsI Y4eOHOro MaTepuaia ¢ yu€ToM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKKA 00pa30oBaTeNLHOTO TPOIEcCca, BO3PACTHBIX OCOOEHHOCTEH
oOyyJaronuxcs.

B mporpamMmMe mo Ouonoruu Takke y4UTHIBAIOTCS TPeOOBaHUS K IJIAHUPYEMbIM JTMYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yibTaraM oOOydeHUss B (OPMUPOBAHWU OCHOBHBIX BHUJIOB
y4eOHO-TT03HABATEILHOMN JeATEIbHOCTH/yueOHBIX ICHCTBHI 00YUYAIOIIUXCS 0 OCBOCHUIO COJICPKAHUS
OMOJIOTHYECKOT0 00pa30BaHUs.

B nporpamve mo Ouomormm (10-11 kmaccel, 0a30BbIifi YpPOBEHBb) pealn30BaH MPUHIIMIT
MPEEMCTBEHHOCTH B U3YYECHUU OMOJIOTHH, Ollarojaps 4eMy B HEW MPOCMaTpUBAETCs HAMPaBICHHOCTh
HA pa3BUTHE 3HAHW, CBSA3aHHBIX C (OPMUPOBAHMEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
[IEHHOCTHBIX OPHEHTALUN JIMYHOCTH, HKOJOTMYECKOTO MBIIIJICHHS, MPEICTABICHUA O 3J0POBOM
o0Opase XM3HU M OCPEKHBIM OTHOIICHHEM K OKpYyXaromeid mpupoaHor cpeae. [loatomy Hapsay ¢
U3y4eHHEeM oOIeONOIOrHUeCKUX TEOPHi, a TaKkKe 3HAaHUM O CTPOCHUHU KHUBBIX CHCTEM Pa3HOTO paHTa
U CYIIHOCTH OCHOBHBIX MpPOTEKAIOIIMX B HUX IMPOLECCOB B IMPOrpaMMe MO OHOJOTUU YAENIEHO
BHUMaHUE HCIOIH30BAHUIO MOTYYCHHBIX 3HAHWN B TIOBCETHEBHOM JKU3HU /ISl PEUICHUS MPUKIIATHBIX
3a/1a4, B TOM 4HCIe: TPO(UIAKTUKHA HACIECTBEHHBIX 3a00JIEBaHUI YeTTOBEKA, MEIUKO-TEHETUIECKOTO
KOHCYJIbTUPOBaHUS, OOOCHOBAaHHS SKOJOTHYECKH IIEeJIeCO00pa3HOro TMOBEACHUS B OKpYXKarolen
MPUPOAHON Cpele, aHadu3a BIUSHHUS XO3AMCTBEHHOW JESITEIBHOCTH 4YEJIOBEKa Ha COCTOSIHUE
MPUPOJHBIX U UCKYCCTBEHHBIX JKOCHUCTEM. YCUJICHHE BHUMAHHS K NPUKIATHOW HAMpPaBIEHHOCTU
yuyeObHOro mnpenMera «bBHOJOTHS» NPOJUKTOBAHO HEOOXOIMMOCTHIO OOECHeueHHs! YCIOBHM IS
pelIeHus OJHOW W3 AaKTyalbHBIX 3a/lad IIKOJBHOTO OWOJIOrHYecKoro oOpa3oBaHUs, KOTopas
npeanojaraet (GopMUpPOBaHHE Y OOYYAIOIIMXCS CIIOCOOHOCTH aJanTHPOBATHCS K HM3MEHECHUSIM
JTUHAMHYHO Pa3BUBAIOUIETOCS] COBPEMEHHOI'O MUDA.

buonoruss Ha ypoBHe cpenHero ooOmero o60pa3oBaHUs 3aHMMaeT BaxkHoe Mecto. Ona
obecnieunBaeT (hOpMHUPOBAHUE Y OOYUAIONIUXCS IPEICTABICHUHN 0 HAYYHOU KapTUHE MHUPA, PACIIUPSET
1 0000111aeT 3HAHUS O KUBOU MpUpoe, €€ OTIMUYUTENbHBIX NMPU3HAKAX — YPOBHEBOM OpraHu3aluu U
OBOJIIOLIMU, CO3MAET YCIOBUS [UIS. TIO3HAHUS 3aKOHOB JKMBOW TPUPOIBI, (OPMUPOBAHUS
(YHKIMOHATIBHON IPaMOTHOCTH, HABBIKOB 3/10pOBOT0 U 06€30macHOro o0pasa >KU3HHU, SKOJIOTHYECKOTO
MBILUICHHUS], IEHHOCTHOTO OTHOILIEHUS K KUBOU MPUPOJIE U YETIOBEKY.

Bonpiioe 3HaueHHe OMONOTUS UMEET TakKe Ui PEIICHUS BOCIHUTATEIbHBIX M PAa3BUBAIOIINX
3alady  CpeAHero oOmero oOpa3oBaHUs, COIUATU3aMK oOydaronuxcs. M3ydenue OWONIOTHH
obecrieunBaeT yciuoBHsl i (OPMUPOBAHUS  HMHTEIUICKTYAIbHBIX, KOMMYHUKAIIMOHHBIX U
MH(OPMALIMOHHBIX HABBIKOB, ICTETHMUYECKON KYJIbTYphl, CIIOCOOCTBYET MHTETrpalyl OUOJIOTHYECKHX
3HAaHWIA C TPEACTABICHUSMH W3 JAPYrUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (DU3UKU, XUMUU H
reorpadun. HazpanHble moiaoxkeHus 0 IpegHa3HadyeHnH yueOHoro npeamera «buomaorus» coctaBuin



OCHOBY Il OIpeAeNieHUs TOAXOAOB K OTOOPY U CTPYKTYpUPOBAHHIO €ro COJAEp KaHMUS,
MPEJICTAaBICHHOI0 B IpOrpaMMe 10 OHOJIOTHH.

Ot6op conepkanusi ydueOHOTO mpenmera «buosorus» Ha 0a30BOM YpPOBHE OCYIIECTBIEH C
MO3UIUI  KYJIBTYPOCOOOPa3HOrO TOIXOJa, B COOTBETCTBHUHM C KOTOPHIM OOYyYarOIIUECs OJIKHBI
OCBOUTH 3HAHHWS W YMCHHs, 3HAUMMbIE T (POPMUPOBAHUS OOIIEH KYJIbTYPBHI, OMPEICISIONINE
aJIecKBaTHOE TIOBEJIEHHWE YEJOBeKa B OKpYKaWIIeH MpUPOTHON cpelne, BOCTpeOOBaHHBIE B
MOBCETHEBHON KW3HM W TPAKTHUYECKOW neaTreabHOCTH. Oco0oe MecTo B 3TOM cHUCTeMe 3HaHWM
3aHUMAIOT JIEMEHTHI COJIEPKaHUsl, KOTOPBIC CIy)KaT OCHOBOHU i (hopMHUpOBaHUS MPEICTABICHUN O
COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTUHE MHpa M LEHHOCTHBIX OpPHUEHTALMIX JUYHOCTH,
CMOCOOCTBYIOIIUX TYMaHHU3aIIMNA OMOJIOTHYECKOTO 00Opa30BaHMsI.

CTpyKTypHpOBaHUE CcOACpX aHHUS Y4eOHOTO Marepualia B TporpaMme IO OHOJOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAUYEHHUS 3HAHUI 00 OTIMYUTEIHHBIX OCOOCHHOCTSX KUBON
IpUPOIBI, O €€ YPOBHEBOI OpraHU3aIMK U SBOJIIOLUHN. B COOTBETCTBHM C 3TUM B CTPYKTYpE YUeOHOTO
npenMera «buonorus» BBIJENEHBI CIENYIOUIME CcoAep)KaTeiabHble JMHUU: «bHOJOrMs Kak Hayka.
Metonsl HaywyHoro mo3HaHus», «Kierka kak Owuonormueckas cuctema», «Opranm3m Kak
Ouosnoruueckasi cucrema», «CucreMa U MHOrooOpaszue OpraHM4ecKoro Mupa», «IBOJIOIHS KUBOU
IPHUPOJBI», «KIKOCUCTEMBI U MIPUCYIIIHE UM 3aKOHOMEPHOCTH».

Ilenp wu3yuyeHus yuyebHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE — OBJIAJCHHE
00y4JalOIUMHUCS 3HAHUSMH O CTPYKTYpPHO-(DYHKIIMOHAILHON OpraHMU3alliy >KUBBIX CHUCTEM Pa3HOTO
paHra u npuoOpeTeHre YMEHUIN HCIOJb30BaTh 3TU 3HAHUA ISl TPAMOTHBIX JEUCTBUN B OTHOILIEHUU
00BEKTOB )KMBOW IPUPOJIBI U PEILICHUS PA3IUYHBIX )KU3HEHHBIX MTPOOIIEM.

Joctuxkenne 1end wu3ydeHus ydeOHoOro mnpeamera «buonorus» Ha 0a30BOM ypOBHE
obecreunBaeTCs PelIeHuEeM CICIYIOIINX 3a/ay:

OCBOEHHE OO0YYalOUIMMHCS CUCTEMbl 3HAaHUNH O OMOJIOIMYECKHX TEOpUSAX, YUEHHUSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THIOTE3aX, MPaBUIIaX, CIYKAIIMX OCHOBOU ISl POPMHUPOBAHUS TIPEICTABICHUN O
€CTECTBEHHO-HAYYHON KapTHHE MHpa, O METOJax Hay4YHOTO MO3HAHMs, CTPOCHHH, MHOTOOOpa3suH U
OCOOCHHOCTSIX JKHMBBIX CHCTEM PAa3HOTO YPOBHS OpTraHU3allMM, BBIIAIOIIUXCS OTKPHITHIX U
COBpPEMEHHBIX UCCIIEIOBAHUSIX B OMOJIOTHH;

dopmupoBaHue y OOy4YalOIIMXCS TI03HABATEIbHBIX, WHTEJUIEKTYaIbHBIX W TBOPYECKHX
CIIOCOOHOCTEH B Mpoliecce aHaINu3a JaHHBIX O MYTSIX Pa3BUTHUS B OMOJIOTHMHM HayYHBIX B3TJISA0B, UACH U
MOJIXOJIOB K M3YYEHUIO KHUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3alluy,

CTaHOBJIEHHE y oOyuaromuxcs oOmeil KynbTypbl, (YHKIHOHAIBHON T'PaMOTHOCTH, pa3BUTHE
YMEHHI OOBSICHSITh M OIEHUBATh SIBJICHHS OKPYKAIOIIErO0 MHUpa JKUBOW MPHUPOJIBI HAa OCHOBAHHH
3HAHW U OTIBITA, MMOJYYCHHBIX MIPH U3YYCHUH OUOJIOTHH,

dbopMupoBaHue y o0y4aromuxcsi yMEHUNH WIUTIOCTPUPOBATh 3HAaUCHHE OMOJIOTHYECKUX 3HAHUH B
MPAKTUYECKON JEeSATENIbHOCTH YEJIOBEKa, PAa3BUTHM COBPEMEHHBIX MEIUIMHCKUX TEXHOJOTHHA U
arpoOMOTEXHOJIOT UM,

BOCIIUTaHHE YOSKIEHHOCTH B BO3MOXKHOCTU TIO3HAHHSI YEIIOBEKOM IKUBOW TPHPOJIHI,
HEOOXOUMOCTH OEpe’KHOTO OTHOIICHUS K HEH, COONIOACHHUS JITUYECKUX HOPM TPH TPOBEACHUU
OHMOJIOTHYECKUX UCCIIETOBAHUM,

OCO3HAHHE IICHHOCTH OHWOJIOTUYECKUX 3HAHUW MJI TOBBIIICHHUS YPOBHS 3KOJIOTHYECKON
KYJIBTYPBI, 11 JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHUS;

NpUMEHEHHE MPUOOPETEHHBIX 3HAHMM W YMEHHH B TOBCEIHEBHOW KHM3HH JUIsI OLECHKH
MOCJICJICTBHI CBOEH JCSITEIIBHOCTU MO OTHOIIICHUIO K OKPYKAIOIIEH cpesie, COOCTBEHHOMY 3/I0POBBIO,
o0ocHOBaHME U cOOIOAeHNE Mep MPO(UITAKTUKH 3a00I€BaHUH.

B cucreme cpemamnero obimero obpazoBaHus «buosorus», udydaemas Ha 0a30BOM YpOBHE,
SIBIISIETCSL  00S3aTENBbHBIM Y4E€OHBIM TPEIMETOM, BXOJSAIIMM B COCTaB MPEAMETHOH 00JacTh
«EcTecTBEeHHO-HAYUYHBIC MTPEIMETHI».

st m3ydenust Onoaorun Ha 6a30BOM ypOBHE CpPEeIHETO 00IIero 0opa3oBaHusi OTBOAUTCS 68
yacoB: B 10 kiacce — 34 vaca (1 yac B Hezenro), B 11 kiacce — 34 vaca (1 vac B HeZIeII0).



COJEP)KXAHUE OBYYEHUA
10 KJIACC

Tema 1. Buonorus kak Hayka.

buonoruss kak Hayka. CBs3p OHWONOTHH C OOUICCTBEHHBIMH, TEXHUYECKHUMH W JIPYTHMH
€CTECTBCHHBIMU HaykaMu, ¢Guiiocoueit, STUKOW, ICTETHKOM u mpaBoM. Ponap Owomoruu B
dbopMUpOBaHUN COBPEMEHHOU Hay4YHOU KapTUHBI Mupa. CucTeMa OMOJIOTHYECKUX HAYK.

MeToapl TO3HAHUA >KUMBOM HpHUpOnbl (HAOMIOACHHE, SKCIIEPUMEHT, ONMUCAHHE, HU3MEpPEHUE,
KJaccu(uKanus, MOICIMPOBAHNE, CTATUCTUYECKAss 00pabOTKa JaHHBIX ).

JdemMoHcTpanuu:

[Toptpetsi: Y. HapBun, I'. Mennens, H. K. Konbuos, /Ix. Yorcon u @.

Kpuk. Tabmuier u cxembl: «MeTOoIbI TO3HAHUS KUBOW TIPUPOIBI.

JlaGopaTopHble U MpaKkTH4YecKue padoThl:

[Ipaktuueckass pabora Ne 1. «Mcnonb3oBaHME pa3IUYHBIX METOJOB TIPU H3YYEHUH
OMOJOTUYECKIX 0OBEKTOBY.

Tema 2. ’KuBble cucTeMbl H HX OPraHU3aIUA.

JXussie cuctembl (OMOCUCTEMBI) KaK IPEAMET U3ydeHus: 6uonoruu. OTIu4re KUBBIX CUCTEM OT
HEOPraHWYECKOW MPUPOIBI.

CaoiicTBa OMOCHCTEM M UX pazHooOpasue. YPOBHU OpraHU3aIMKA OMOCUCTEM: MOJICKYJISIPHBIH,

KJI€TOYHBIH, TKAHEBBIM, OpraHU3MEHHBIH, MOMYJISIUHOHHO-BUI0BOM, 3KOCHCTEMHBIM
(OmoreorneHOTHYECKUIT), OOCEpHBI.
JdemoHcTpanmu:

Ta6muip! u cxembl: «OCHOBHBIE TPU3HAKH JKU3HU», «YPOBHH OPraHU3ALUN KUBOW TTPUPOIBI.

O6opynoBanue: moaenb Monekybl JTHK.

Tema 3. XuMHUYeCKHii COCTAB U CTPOEHHE KJIETKH.

XUMUYECKUN COCTaB KJIETKH. XHMMHUYECKHUE DSJIEMEHTHI: MaKpPOdJIEMEHTHI, MHUKPOIIEMEHTHI.
Bopa u MuHepanbHbIE BELECTBA.

OYHKINK BOJBI 1 MUHEPATHHBIX BEIIECTB B KieTKe. [logaepkanre ocMOTHYECKOTo OanaHca.

benku. CoctaB u cTpoeHne 6eIK0B. AMUHOKHUCIIOTHI — MOHOMEpPHI 0enkoB. HezameHumbIe u
3aMEHUMbIC aMHHOKHUCIOTHI. AMHUHOKHUCIOTHBIA COCTaB. YPOBHH CTPYKTYpPbl OEITKOBOW MOJICKYIIBI
(mepBUYHas, BTOpUYHAs, TPETUYHAs M YETBEPTUUHAS CTPYKTypa). XUMHUYECKHE CBOMCTBA OENKOB.
buonornueckne GpyHKIIMN OCIKOB.

®depmeHTh — Ouosiormveckue Katanm3aTopbl. CTpoeHue ¢depMeHTa: aKTUBHBIH IIEHTP,
cyocrparnas crnenupuunoctb. Kodpepmentsl. Buramunbl. OTinnunst epMEHTOB OT HEOPTaHUYECKHUX
KaTaJan3aTOpOB.

VYrneBoasl: MOHOcaxapuabl (TNIIOKO3a, pubo3a M Je30Kkcupubdo3a), Aucaxapuabl (caxaposa,
JIAKTO3a) U TTOoJIMcaxapuapl (Kpaxmai, TIIMKOTEH, 1IeUTi0I03a). bruomornueckue GyHKIIUN yTIE€BOIOB.

Jlunmuaer: Tpurmunepuabl, Gochomunuasl, crepounbl. ['mapoduasHO-TUAPOGOOHBIE CBOMCTBA.
buonornueckne (ynkumu munumoB. CpaBHEHHE YTIIEBOAOB, OCTKOB W JIMIHIOB KaK HMCTOYHHUKOB
SHEPTUHU.

Hyxneunoseie kucinotel: JIHK u PHK. Hykieornasl — MOHOMEpHl HYKJIEMHOBBIX KHCIOT.
Crpoenne u pyakuuu JJHK. Ctpoenne u pynkunun PHK. Bugsr PHK. AT®: ctpoenue u GpyHKmmm.

HuTonorus — Hayka o kierke. Knerounas Teopust — npumep B3aUMOACUCTBUS UACH U (aKTOB B
HAayYHOM IMMO3HAHUU. MeTO/IbI U3y4eHUs KIETKH.

Krerka kak menoctHas >kuBas cucrema. OOmue NpU3HAKM KIETOK: 3aMKHYyTas HapyKHas
MeMOpana, monekyibl JJHK kak renernueckuii anmapar, cucreMa cuHTe3a Oemnka.



Tumbl  KJIETOK:  dyKapuoTHyeckas M mpokapuoTuueckas. (OcoOEHHOCTH  CTPOSHHS
npokapuoTuueckor kieTku. Kierounas crenka Oaktepuii. CTpoeHHE SYKapHOTUUECKOW KIICTKHU.
OCHOBHBIE OTJIMYUS PACTUTEIILHOM, )KUBOTHOM U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAs CTEHKa, TJIUKOKAJIUKC, HX (YHKIUH.
[Inazmatnueckass wmemOpaHa, €€ cBoiictBa u ¢yHKuuu. llurommazma wu €€ opraHoOWBL.
Onnomem6Opanubie opranounsl kietku: OIIC, anmapar ['ombmxu, nmuzocomsl. IlomyaBToHOMHBIE
OpPTaHOUBl KIETKU: MUTOXOHIPHH, TUTACTUABL [IpoMCXOKIeHWe MHUTOXOHAPUNA M TUIACTHA. Bumis
wiactug. HemeMOpaHnHble opraHOUIbl KJIETKU: pUOOCOMBI, KIETOUHBIN LEHTp, EHTPUOIIU, PECHUYKH,
KryTUKU. OYHKIUNA OpraHOWI0B KJIETKH. BriroueHus.

SAnpo — perynsTopHblii meHTp kieTkd. CTpoeHHe sizpa: siiepHas 000JI0YKa, KapHoIUIa3Mma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemMoHcTpanuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. llneiinen, P. Bupxos, /Ix. Yorcon, ®. Kpuk,
M. Vunkunc, P. ®panknun, K. M. bap.

Huarpammbl: «Pacripenenenne XMMUYECKUX AJIEMEHTOB B HEXKUBOM mpupoze», «Pacnpenenenue
XUMHYECKHX 3JIEMEHTOB B JKUBOH MPUPOIE.

Tabmuuper u  cxembl: «llepuoguueckass Tabnuia XUMHYECKHX JJIEMEHTOBY», «CTpoeHue
MOJIEKYJIbl BOABD», «buocunres Oenkay, «CTpoeHue Moiekynsl Oenka», «CtpoeHue depmeHTay,
«HyxnennoBeie kuciotel. JHK», «Ctpoenne wmoinekynsl AT®», «CTpoeHue 3yKapuOTHUUECKOH
KJIeTkn», «CTpoeHHE JKUBOTHOM KIETKH», «CTpOE€HHME pacTUTENbHOM KiIeTKn», «CTpoeHue
MPOKAPUOTUUECKOHN KIIETKINY», «CTpOEHUE A/1pa KIETKH», «Y TIIEBOABDY, «JIMIUIb.

OOGopynoBaHue: CBETOBOM MHMKPOCKOH, O0OOpylOBaHME MJs IPOBEICHUS HAOJIIOJCHU,
U3MEpEHUIl, SKCIIEPUMEHTOB, MUKPOIIpENapaThl paCTUTEIbHBIX, )KUBOTHBIX U OaKTEPHUATIbHBIX KIETOK.

JlaGopaTopHble U MpaKkTH4YecKue padoThl:

JlaGopatopHnas pabota Ne 1. «/3yueHue KaTaTUTHUECKOW aKTUBHOCTH (ePMEHTOB (Ha ImpuUMepe
aMUJIa3bl WK KaTajasbl)».

JlaGopatopHast pabota Ne 2. «/3yueHHne CTpOEHUS KIETOK PACTeHHUH, KUBOTHBIX U OakTepuit
0] MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpEnapaTax 1 X OMUCaHHE».

Tema 4. ’KuzHeaeaTeIbHOCTh KJICTKH.

OOMeH BemiecTB, WM MeTa0oMu3M. ACCUMUIAIUS (TUIACTUYECKU OOMEH) M JTUCCUMUIISLINS
(9HEepreTU4ecKuii 0OMEH) — IB€ CTOPOHBI €IMHOTO Tpoliecca MeTadom3Ma. Porh 3aKOHOB COXpaHEHHS
BEIIECTB U SHEPTUU B IOHUMaHUU MeTa0oIn3Ma.

Tumnbl oOMeHa BemecTB: aBTOTPOGHBIN U rerepoTpodHbIi. Poib (hepMeHTOB B 0OMEHE BEIECTB
U TIPEBpAIICHUN SHEPTUH B KIIETKE.

®dotocunre3. CmeroBas u TeMmHoBas (a3l  QorocuHTe3a. Peakmuu  doTocuHTE3A.
DddexkTuBHOCTL (hoTOCHHTE3a. 3HaUYeHHE (OTOCHMHTE3a /I KU3HM Ha 3emiie. BrusHue ycrnoBuit
cpeabl Ha (POTOCHHTE3 U CTIOCOOBI MOBBIIICHUS €r0 MPOIYKTUBHOCTH Y KYJIbTYPHBIX PAaCTEHHIA.

XemocuHTe3. XeMOCHUHTE3UPYIOIIHe OakTepun. 3HAYCHUE XEeMOCHHTEe3a JIJIsl )KU3HHA Ha 3eMIIe.

DHepreTudeckuii oOMeH B KieTke. Paciienyienue BemecTs, BbIIEJICHHE U aKKyMYJIUPOBaHHE
SHEPTUu B KJIETKe. DTanbl 3HepreTuyeckoro oomena. I'mukonus. bpoxxenue u ero Buabl. Kucinopoanoe
OKHCIICHHE, WM KieTouyHoe JbixaHue. OxucnurenbHoe ¢ochopunupoBanue. P(HEeKTUBHOCTH
OHEPreTHYECKOro oOMeHa.

Peakiun marpuunoro cuntesa. I'enerndeckas nadopmanus u JJHK. Peanuzanus renerndeckoit
uHpoOpMaluu B KJIeTKe. |'eHeTHYecKHil KoJ U ero CBOWCTBA. TPaHCKPHIILNS — MaTPUYHBIN CHHTE3
PHK. Tpancnsmust — OuocunTte3 Oenka. Otambl TpaHcasauuu. KomupoBanue aMuHOKHCIOT. Poinb
pubocoM B OnocuHTe3e OenKa.



Hexnerounsie ¢opmbl xu3Hu — BUpychl. Mcropus otkpwitus BupycoB (/. W. BanoBckuit).
OcoOeHHOCTH CTPOCHHMS M JKM3HEHHOTO IIMKJIa BHpPYCOB. bakrtepuodaru. bone3snu pacteHuid,
KMBOTHBIX M 4YeJOBEKa, BbI3bIBacMbIe BHUpycamH. Bupyc ummyHoxpedunmra uenoeka (BUY) —
Bo3Oymutens CIIMJla. OOparHas TpaHCKpuIIus, peBepTaza © uHTerpasa. lIpodunakruka
pacnpocTpaHeHuUsl BUPYCHBIX 3a00JIeBaHUH.

JdemMoHcTpanuu:

[Moptpersr: H. K. Konbuos, J. U. UBanosckuit, K. A. Tumupszes.

Tabmuupl 1 cxembl: «Tunbl nmutanus», «Metadonu3m», «MUTOXOHIPHU», «IHEPTETHUUCCKHUI
oOmen», «Xnoporuiact», «®orocunre3», «Crtpoenue JIHK», «Ctpoenue u ¢(yHKIMOHUpOBaHME
reHa», «Cunte3 Oenka», «['eHermueckuit kon», «Bupyce», «bakrepuodaru», «CtpoeHue wu
ku3HeHHBIH nukn Bupyca CIT1/la, 6akrepuodara», «Permmukamus JTHK».

Ob6opynoBanue: moaenu-antumkanuu «Y neoeaue JJHK u tpanckpunmus», «buocunres 6enka»,
«CTpoeHue KIeTku», Mmoaenb cTpykrypsl JHK.

Tema 5. Pa3MHOkeHUe M MHAMBHIYAJIbHOE PAa3BUTHE OPraHU3MOB.

Krnerounslii 1WKIJI, WIK J>KW3HEHHBIM MK KieTku. MaTepdaza m wmuto3. Ilporecchr,
npotekaromue B wuHTepdaze. Perumkanmsa — peakuus wmarpuuHoro cuHTesa JIHK. Crpoenune
XpoMocoM. XpOMOCOMHBIA Ha0Op — KapuoTUIl. JIUTIOUIHBIN U TarIOUIHBI XPOMOCOMHBIE HAOOPBHI.
Xpomatuasl. [{lutonornyeckue 0CHOBbI Pa3MHOXKEHHUS U MHIUBUIYAIbHOTO PAa3BUTHUS OPTaHU3MOB.

Henenne kinetkn — muto3. Craauu muto3a. [Iporecchl, MpoucXosiuue Ha Pa3HBIX CTaTUAX
MHUTO3a. BHOJIOrMYeCKHil CMBICT MUTO3A.

[Tporpammupyemasi ru0esb KIETKH — aromnTo3.

@opMbl pa3sMHOKEHHUSI OPraHU3MOB. Oecrojioe U mojoBoe. Buabl Oecnosioro pa3MHOXKEHHS:
NEJICHUe HaJBOE, IOYKOBAaHWE OJHO- W MHOTOKIETOYHBIX, CIOPOOOpa3OBaHME, BETETATUBHOE
pasmHoskeHnue. ckyccTBEHHOE KJIOHMPOBAHUE OPTraHU3MOB, €T0 3HAYEHUE JJIs CEJICKIINH.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYHUS OT OECIIOJIOTO.

Meiio3. Ctaguu meito3a. [Iponeccsl, npoucxoasauime Ha cTaausax meito3a. [loBegenne xpomocom
B Meito3e. Kpoccunrosep. bruonornueckuii CMbICI U 3HaYE€HHE MENH03a.

["amerorenes — mporiecc 00pa30BaHUSI TOJOBBIX KJIETOK y JKUBOTHBIX. [loylOBBIE Kene3bl:
CEeMCHHMKM W su4HUKK. OOpa3oBaHWE ¥ pa3BUTHE IOJOBBIX KJIETOK — TraMeT (Crepmaro3ou,
SIMIIEKJICTKA) — CIiepMaTOreHe3 U oBoreHe3. OCOOCHHOCTU CTPOCHUS SHIICKIICTOK U CIIEPMATO30HIOB.
OmnonorBopenue. [laprenorenes.

WunuBunyansHoe pazButhe (OHTOTeHe3). DMOpHOHANbHOE pa3BuTHE (IMOpHOreHe3). DTaribl
SMOpPUOHAIBHOTO PAa3BUTHs Yy TO3BOHOYHBIX JXUBOTHBIX: JpOOJIEHWE, TacTpyJslus, OpPraHOTeHE3.
[MocTomMOproHanbHOE pa3BUTHE. THUMNBI MOCTIMOPHOHATHHOTO PA3BHTUSA. TPSAMOE, HEMPSIMOE
(mmuuHOUYHOE). BiusHME Ccpeabl Ha pa3BUTHE OPraHU3MOB, (AKTOPHI, CIOCOOHBIC BHI3BIBATH
BPOXIAEHHBIE YPOJICTBA.

Poct u pasButue pacteHuil. OHTOT€HE3 IBETKOBOIO PACTEHUS: CTPOCHUE CEMEHH, CTaJuu
pa3BUTHAL.

JdemMoHcTpanuu:

Tabmuubl u cxembl: «DopMbl pa3sMHOXKEHHS OPraHU3MOB», «J[BOWHOE OIIOJOTBOPEHUE Y
IIBETKOBBIX pACTCHMIT», «BereraruBHOEe pa3MHOXEHUE pacTCHU», «JlelmeHre KIETKH OaKTepuii»,
«CTpoeHHe MOJIOBBIX KJIETOK», «CTpoeHue XpoMocoMbl», «Knertounslii nukn», «Pemnukamusa JJHK»,
«Mwuto3», «Meiio3», «lIpsMoe u Hempsmoe pa3BUTHE», «['aMeTOreHe3 y MIICKONUTAIOUIUX |
yenoBeka», «OCHOBHBIE CTAaJUU OHTOIEHE3a.

O6opynoBaHue: MHKPOCKON, MuKponpenaparbl «CriepMaTo30Ubl  MJIEKOMHUTAIOIIET0»,
«Sineknerka miekonuraroumero», «KapmoknHe3 B KJIETKax KOpEIIKa JyKa», MAarHUTHAas MOJEIb-
anmukanus «Jlenenne kiaetku», moaens JTHK, moxens Mmeradaznoit XpoMOCOMBEI.



JlabopaTopHble U NpakTHYeCKHe PadoThI:

JlaGopaTopnast pabora Ne 3. «HaGmromeHume MuTO3a B KJIETKaX KOHYMKA KOpEIIKa JykKa Ha
TOTOBBIX MUKPOMpENapaTax.

JlaGopatopnass pabGota Ne 4. «M3ydeHwe CTpOEHHS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparax.

Tema 6. HacjieACTBEHHOCTh M H©3MEHYUBOCTH OPTraHU3MOB.

[Tpenmet u 3amaun reHeTUkH. McTopust pa3BUTHs TeHETUKH. PoJb HUTOIOTHU U SMOPUOJIOTHUH B
CTaHOBJIEHUHU T'eHEeTUKH. Bkian poccuiickux U 3apyOexHBIX y4EHBIX B pa3BUTHE FeHETHKU. MeTobl
TeHETUKU (TUOPUIONOTUYECKUI, ITMTOTCHETUYECKUI, MOJEeKyIsIpHO-TeHeTudeckuit). (OCHOBHBIC
TeHETUYECKUE MOHATUA. [ eHeTHnuecKkasi CHMBOJIMKA, UCIIOIb3YeMasi B CXEMaxX CKpPELIMBAHUM.

3aKOHOMEPHOCTH HacJe0OBaHMUs NPU3HAKOB, ycTaHoBieHHbIE I'. Mennenem. MoHorubpuaHoe
CKpelMBaHue. 3aKOH €IWHO-00pa3usi THOPUAOB TEpPBOTO MOKOJCHHs. [IpaBHIIO TOMHUHHpPOBAHWSL.
3aKoH paclleryieHus MPU3HaKoB. ['unoreza ynctorsl ramet. [loaHOE 1 HEMOJTHOE TOMUHUPOBAHUE.

JuruOpunHoe  CKpemuBaHuWEe.  3aKOH  HE3aBHUCHMOIO HACJEJOBaHUS  IPHU3HAKOB.
[{uroreHeTnveckre OCHOBBI IUTHOPUAHOTO CKpENIMBaHUSA. AHAIM3UpPYIONIEe CKpelMBaHUE.
Hcnonb30Banne aHATH3UPYIOMIETO CKPEITUBAHUS IS OTPEACIICHUSI TeHOTHITA OCOOH.

CueruieHHOE HacleoBaHue npu3HakoB. Pabora T. Moprana 1o clerieHHOMY HacJIeIOBaHHUIO
reHoB. Hapymenue crenyienus TeHOB B pe3yJIbTaTe KPOCCUHIOBEpa.

XpOMOCOMHAs TEOPHS HACIEACTBEHHOCTHU. [ eHeTUUeCKre KapThl.

I'enetuka moma. XpoMOCOMHOE OIpeaeieHre Moja. AYTOCOMBbI U TOJOBBIE XPOMOCOMBI.
I'omorameTHble 1 rereporaMeTHbie opranu3Mbl. HacienoBanue npu3HakoB, CHEIIICHHBIX C MTOJIOM.

N3menunBoCTh. BUIbl HK3MEHYMBOCTHU: HEHACTEACTBEHHAs U HAacJeACTBEeHHas. Posib cpe/ibl B
HEHACJIECICTBEHHONM  HM3MEHYMBOCTH.  XapaKTepUCTUKA  MOAU(UKAMOHHOW  WM3MEHYHMBOCTH.
Bapuanuonssiii psnx um BapuauvoHHas KpuBas. Hopma peakuuu npusHaka. KonamdecTBeHHbIE U
KaueCTBEHHBIC TPU3HAKU U X HOopMa peaknuu. CBoHCTBAa MOINPUKANIMOHHONW N3MEHYMBOCTH.

HacnencrBenHasi, WM TEHOTUIUYECKAs, W3MEHUYUBOCTh. KOMOWHATHBHAS HW3MEHYHBOCTb.
Meii03 1 T0JIOBOH TTPOIIECC — OCHOBa KOMOMHATHBHON M3MEHUYMBOCTH. MyTallMOHHAsI HK3MEHYHNBOCTb.
Knaccudukanus myraiuii: reHHble, XpOMOCOMHbIE, T€HOMHbIe. YacToTa M NHpPUYUHBI MYyTaIHid.
Myrarenssie (GakTopbl. 3aKOH TOMOJIOTHYECKUX DPSIOB B HAcieICTBEHHON n3MmeHunBoctu H. .
Basuiosa.

BHesinepHas HacneqCTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka wuenoBeka. Kapuotun denoBeka. (OCHOBHBIE METOJIbI TEHETHKUM YeJIOBEKa:
TeHEeAIOTUYECKUH, OJIM3HEIIOBBIN, ITUTOTCHETUYECKUH, OMOXUMHYECKHA, MOJICKYIIPHO-TeHETUIECKUH.
CoBpeMEHHOE OMpeeNeHNue IT'eHOTUIIA: TOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM
gucie ¢ momomisio [II[P-anamm3a. HacmemcrBeHnHble 3a00jeBaHUs dYeloBeKa: TEHHBIC OO0JIE3HU,
00JIe3HN C HACJIEJCTBEHHOW MPEIpACIIONOKEHHOCThIO, XPOMOCOMHbIE Ooje3Hu. ComaTudyeckue u
reHepaTuBHbIe MyTaruu. CTBOJIOBBIC KIETKH. [IpHHIMITBI 30pOBOTO 00pasa >KU3HU, JUATHOCTHKH,
npoQUIAKTUKA ¥ JICUCHUS TEeHETHUYeCKHX Oolie3Hel. MeauKo-reHeTHUeCKOe KOHCYIbTUPOBAHHE.
3HaueHue MEAMIMHCKOW TeHETHKHM B MPEAOTBpAIICHWUM M JIEYeHHHM TE€HETHYeCKHX 3abosieBaHui
YEJI0BEeKa.

JdemMoHcTpanuu:

[Toptpersr: I. Mengens, T. Mopran, I'. ge ®pu3, C. C. Yersepuxko, H. B. Tumodees-
Pecosckuii, H. Y. BaBuios.

Tabmuie! u cxembl: «MOHOTHOPUIHOE CKPEIIMBAHKUE U €r0 IUTOTEHETHYECKas OCHOBay, «3aKOH
pacIIeryIeHHs U €ro UTOTeHETHYECKas OCHOBaY, «3aKOH YHCTOTHI raMeT», «JluruopuaHoe
CKpELIUBaHUEY, «luTomoruyeckue  OCHOBBI  JUTHOPUIHOTO CKPELMBAaHU, «Meiio3»,
«B3aumonelcTBUE alIeNbHBIX T€HOB», «l'€HEeTHYeCKHe KapThl PACTEHUH, )KUBOTHBIX U YEIOBEKAY,
«I"enerunka nojuay, «3aKOHOMEPHOCTH HACJIEAOBAHUS, CIIETUIEHHOTO C MojoM», «KapuoTumsl yenoBeka



U KUBOTHBIX», «BUabl n3MeHuUnBOCTHY, «MoanduKkamoHHas H3MEeHUYUBOCThY, «HacnenoBanue pesyc-
dakropay, «'eHeTukKa rpymi KpoBu», «MyTallMOHHAsS U3MEHUYHUBOCThY.

Ob6opynoBanue: mojenu-anmumkanuun — «MoHoruOpuaHoe  ckpemuBanue», «HemnomHoe
TOMHUHHUpOBaHHE», «JlurnbpumHoe ckpemmuBanue», «llepekpécT XpomMocom», MHKPOCKON H
MHUKponpenapat «Jpo3oduna» (Hopma, MyTaruu GOpMbI KPbUIEEB U OKpackH Tena), repodapuii «I opox
ITOCEBHOM».

JlabopaTopHble U NpakTHYeCKHe PadoThI:

JlabGopaTtopHnas padota Ne 5. «3ydeHue pe3yabTaToB MOHOTHOPHUTHOTO M TUTHOPHIHOTO
CKpEIIUBAHUS Y IPO30(HUIIBI HA TOTOBBIX MUKPOITpPENapaTaxy.

JlaGopatopHas pabota Ne 6. «/3yueHre MoIu(pUKAITMOHHONW U3MEHUNBOCTH, IOCTPOCHHUE
BAPUAIIMOHHOTO PAJIa U BAPUALMOHHOU KPUBOI.

JlaboparopHnas padora Ne 7. «AHanmu3 MyTanuii y Apo30(pHIbl Ha TOTOBBIX MHKPOTIpENiapaTaxy.

[TpakTruaeckas pabota Ne 2. «CocTaBieHre U aHATU3 POJTOCIOBHBIX YEJIOBEKaY.

Tema 7. Cesiekuusi oprann3MoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusi Kak Hayka M TPOIECC. 3apOKICHHE CEelEKIUMU U JoMectukanus. Yuenne H. U.
BaBunoBa o0 1eHTpax MPOUCXOXKACHUS U MHOrooOpazus KyIbTYpPHBIX pacTeHuil. LleHTpsr
MIPOUCXO0KICHMS TOMAIIHUX )KUBOTHBIX. COpT, HOPOAA, IITAMM.

CoBpeMEHHBIE METOJbI CeJIeKIMH. MacCOBBIM W WHIWBHAYAIbHBIM OTOOPHI B CEJICKIIMH
pactennii u >KMBOTHBIX. OIIEHKa JKCTepbepa. BIM3KOpOACTBEHHOE CKpellMBaHWE — HWHOPUIMHT.
UYucras nuaus. CkpenimBaHue YHCTBHIX JMHHHA. ['eTeposuc, mnm rubpuaHas cwia. HepomcTtBenHoe
cKkpemuBanue — ayropuauar. Otnanénnas rubpuauzanus u e€ ycrnexu. IcKycCTBEHHBINH MyTareHes u
MOJIy4eHHUE MOJUILITONI0B. JIOCTUXKEHUSI CENEKIIUN PACTEHUM, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak oOTpaciib NPOU3BOJCTBA. ['€HHasT WHXKEHepUsa. ITanbl CO3AAHUS
pexomOunanTaor JIHK u Tpancrennsix opranuzmoB. Kierounas nmxeHepusi. KineTounble KyabTypBhl.
MUuUKpOKIIOHATIBEHOE Pa3MHOXKEHHE pacTeHuH. Knonunposanue BBICOKOTIPOTYKTUBHBIX
CENIbCKOXO3SHUCTBEHHBIX OPraHU3MOB. JKOJIOTHYECKHE U 3THUeckue npobieMel. MO — reHeTHuecku
MO (DUIIUPOBAHHBIE OPTAHU3MEI.

JleMoHCTpamuu:

[Toptpetsi: H. W. BaBunos, U. B. Muuypumn, I'. JI. Kapneuenko, M. @. l1BaHoB.

Tabmuiel u cxembl: kapTa «lL{eHTpBI MPOUCXOXKICHUS U MHOTOOOPAa3Hsl KyJIbTYPHBIX PACTCHUI,
«[Topoasl AOMAIIHUX >KUBOTHBIX», «CopTa KyIbTYpHBIX pacTeHUil», «OToanéHHas ruOpHUIn3anusy,
«Pabotel akagemuka M. @. MBanoBay, «llomumionausy, «O0bEKTEl OHMOTEXHOIOTHIY», «KieTouHbIe
KYyJbTYpbI U KJIOHUpOBaHKE», «KOHCTpyHMpOBaHNE U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MyJISDKU TI0JIOB U KOPHETUTIOAOB TUKUX (DOPM U KYJIBTYPHBIX COPTOB paCTEHUH,
repbapuii «CeabCKOX03IUCTBEHHBIC PACTEHUS.

JlaGopaTopHble U MpaKkTH4YecKue padoThl:

Okckypeusi «OCHOBHBIE METOJIBI W JOCTHMIKCHHS CEJEKIIMM PACTEHWH W JKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IUJIEMEHHYI0 (epMy, COPTOUCIHBITATEIbHBIA YYacTOK, B TEIUIMYHOE
X035HCTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBosronHOHHAS OHOIOTHSI.

[Ipennoceliku BOZHUKHOBEHHUS 3BOJIOLUOHHON TEOPHH. DBOJIIOLIMOHHAS TEOPUS U €€ MECTO B
O6uonoruu. BrusiHue 3BOTIOIMOHHON TEOPUN HA Pa3BUTHE OMOJIOTUU U JPYTUX HAYK.

CeupnerenscrBa 3Boaonnu. [lageoHTOIOrMYECKUE: MOCIENOBATEIBHOCTD MOSABICHUS BHUIIOB B
NaJICOHTOJIOTHYECKOM JieTonucH, nepexoanbie Gpopmbl. buoreorpaduueckue: cXoaCTBO M pa3iuyune
dayH u GI0p MaTEPUKOB U OCTPOBOB.



OMOpHOJIOTHUECKUE: CXOJACTBA W Pa3iIMuusi SMOPUOHOB pA3HBIX BHJOB IT03BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTMYHBIE, PyJUMEHTAPHbBIE OPTIaHbl, aTABU3MBI.
MonekynsipHO-OMOXMMHUYECKHE:  CXOJCTBO  MEXaHM3MOB  HACJIEACTBEHHOCTH M  OCHOBHBIX
METa0OJIMUECKUX MyTeH Y BCEX OPraHU3MOB.

OpomonmonHas teopus Y. Jlapsuna. IIpeanocbuiku BO3HUKHOBEHMS JapBUHU3MA. [IBHKyIIMe
CWJIBI HBOJIIOLIMU BHUIOB 10 J[apBuHY (M30BITOYHOE pa3MHOKEHHE NMPU OTPAHMUYEHHOCTU PECYPCOB,
HeonpeaenéHHas N3MEHYUBOCTb, 60pb0a 3a CyILIeCTBOBAaHHE, ECTECTBEHHBII 0TOOD).

Cunternyeckas Teopust 3Bosonuu (CTI) u e€ OCHOBHBIE OJIOKEHHUS.

MuxkposBomtonus. [lonynanusa kak eIMHULA BUAA U IBOJIIOLNH.

Jewkymme cuiabl (pakTopsl) HSBOJTIONMH BUIOB B Mpupoae. MyTalMOHHBIA TIpolecc |
KOMOWHATUBHAS U3MEHUYMBOCTD. [loNy/IsIIMOHHBIE BOJIHBI U Apeii] reHoB. M30ms1ust 1 MUrpanus.

EcrecTBenHblIi 0TOOp — Hanpasisomuil Gpakrop 3BoIrorH. @OPMBI €CTECTBEHHOTO 0TOOpA.

[IpucrnocobaeHHOCTh OPraHN3MOB KaK pe3ysbTaT 3Bosouuu. [IpuMeps! npucnocobiieHuil y
OpraHu3MoB. ApoMOp(O3bl U UANO-aJaNTAIIH.

Bun wu BumooOpazoBanme. Kpurepunm Buma. OcHOBHBIE (GOPMBI  BHA000pa30BaHHMS:
reorpagpuueckoe, 3KOJI0rHUECKOE.

MakposBomonuss.  @Dopmbl  3BoNOLMU:  pUIeTHYECKas, TUBEPreHTHas, KOHBEpreHTHas,
napamiensHas. HeoGpatumocTs 3BomONMN.

[IpoucxoxaeHne OT HecnmenuaIu3upoOBaHHBIX NpenkoB. [Iporpeccupyromias cnenuann3anus.
AJlanTUBHAs paauanus.

JdemMoHcTpanuu:

[Moptpersr: K. Jlunneit, XK. b. Jlamapk, Y. Japsun, B. O. Koanesckuii, K. M. bap, O. 'ekkens,
®. Mromnep, A. H. CeBeprios.

Tabmuubl u cxembl: «Pa3BUTHE OpPraHMYECKOro MUpa Ha 3emiie», «3apoAbIli MO3BOHOYHBIX
JKUBOTHBIX», «ApxeonTepukc», «Dopmbl OOpeOBI 3a CyIIeCcTBOBaHUE», «ECTECTBEHHBINH OTOOP»,
«MHoroobpa3ue COpTOB pacTeHuit», «MHoroobpasue TMOpOJ KHUBOTHBIX», «[lomymsmumy,
«MyTanMoHHas HW3MEHYMBOCTB», «ApomMopdosb», «Mnunoamanranumy, «OO0mas aereHeparusy,
«ABmwxymue cuisl 3Boronun», «Kapra-cxema mapmipyra myreuiectBusi Y. Jlapsunay, «bopnba 3a
cymectBoBanue», «lIpucnocoOneHHocTs opraHuzMoBy, «l'eorpaduueckoe BUI000pa3OBaHUEY,
«QKoyornYecKoe Bu1000pa3oBaHUE.

OO6opynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3JIMYHBIMU TUIAMH OKpackd, Habop IJIOJ0B U
ceMsiH, KoJuiekius «lIpuMepsl 3alUTHBIX MPUCTOCOOJIEHUH y KUBOTHBIX», MoAelb «OCHOBHBIE
HaIpaBJIEHUS IBOJIOLNNY», 00bEMHAs MoJenb «CTpOEHHE TOJIOBHOIO MO3Ta MTO3BOHOYHBIX .

Buoreorpaduyeckas kapra Mupa, KOJUIEKIHs «DOpMbI COXpaHHOCTH MCKOMIAeMbIX KUBOTHBIX U
pacteHuin», wmonens ammukanus «llepekpéct xpomocom», BiaxHble mnpenapatel «Pa3Burtne
HacekoMoro», «Pa3BuTHe mATYHmIKH», MuUKpompenapatr «/lposoduna» (HopMa, MyTanuu ¢GOpMBI
KPBUIBEB U OKPACKH TENA).

JlaGopaTopHble U MpaKkTH4YecKue padoThl:

JlaGopatopHas padota Ne 1. «CpaBHeHUE BUIOB 110 MOP(HOIOTHIECKOMY KPUTEPHION.

JlaGopaTtopHnas padota Ne 2. «Onucanue mpucrnocoOJEHHOCTH OPraHUu3Ma U €€ OTHOCUTEITLHOTO
XapaxkTepay.

Tema 2. Bo3HnkHOBeHMe ¥ pa3BUTHE KM3HU Ha 3em.ie.

JlonayuHble IpEeACTABICHUS O 3apPOXKIACHUU KU3HU. HaydHble rumnoTe3sl BOSHUKHOBEHUS KU3HU
Ha 3emiie: abMOTeHe3 W MaHCHepMUs. XUMHUYECKas 3BOMIOLMSA. AOUOTCHHBIM CHHTE3 OPraHUYECKHX
BEIIECTB M3 HEOPraHMYECKUX. OKCIEPUMEHTAIbHOE MOATBEPKICHUE XUMHUUYECKOW HBOJIOLUU.
HavanpHabie sTaner 6uosormveckoit spomtonun. ['mnoresa PHK-mupa. ®opmupoBanne mMmeMOpaHHBIX
CTPYKTYp U BO3HUKHOBEHHE IpOTOKJIETKH. llepBble kieTkn M ux HsBoarouus. PdopMupoBaHue
OCHOBHBIX I'PYII KMBBIX OPTaHNU3MOB.



PasButne xu3Hu Ha 3emiie mo 3pam M nepuonam. Kartapxeil. Apxeiickas M npoTepo3oiickas
apel. [laneosoiickas spa u €€ mepuoabl: KeMOPUUCKUHN, OPAOBUKCKHUH, CHIIYPHHUCKUMA, JEBOHCKHM,
KAMEHHOYT OJIBHBIH, IIEPMCKU.

Me3so30iicKas 3pa U €€ IepUOAbl: TPHACOBBIN, FOPCKUM, MEIIOBOM.

Kaiino3zoiickast 3pa U €€ neproibl: MajleOreHOBbIM, HEOr€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTuKa KJIMMaTa 1 reoJoTHYecKuX mpoueccoB. OCHOBHBIE ATAlbl IBOJIIOLUN
PacTUTENBLHOTO M KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHUil U KUBOTHBIX. [losiBIeHue, pacuBeT u
BBIMUpaHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4yeckoro MHpa Kak oOTpakeHue HBoJouuU. OCHOBHBIE CHCTEMaTHYECKHE
TPYIIIIbI OPTraHU3MOB.

DBOJIIONMS YesIoBEeKa. AHTPOIOJIOTHS KaK Hayka. Pa3BuTue mpencTaBlieHU O MPOUCXOXKICHUH
yesnoBeka. MeTonbl u3ydeHHs aHTpororeHe3a. CXOACTBA W pa3ivuMsl YEJIOBEKA U >KUBOTHBIX.
CucremaTnueckoe IOJI0KEHUE YEI0BEKa.

JBuxymiue cubl (hakTopsl) aHTponoreHesza. HacnencrBeHHass H3MEHYMBOCTh M €CTECTBEHHBIN
ot6op. OO1IeCTBEHHBINH 00pa3 )KU3HU, U3TOTOBIICHUE OPYIUi TPy/a, MBILITICHUE, PEUb.

OCHOBHBIE CTAaJIUN U BETBU HBOJIFOLIMU YEJIOBEKA: aBCTPAIONUTEKH, HenoBek ymensblil, YemoBek
npsaMoxoamui, Yenosek HeaHIepTalbCKul, Yenosek pa3yMHbI. Haxoaku MCKOIaeMbIX OCTATKOB,
BpeMsi CyIIECTBOBAHHMsI, 00JIaCTh pacpoCcTpaHeHusi, 00bEM roJ0BHOTO MO3Ta, 00pa3 KU3HH, OPYIHSL.

Yenoseueckre pacbl. OCHOBHBbIE OOJbIIME pachl: €BpONEOUAHAs (€BpasHiickas), HErpo-
aBCTpaJIONIHAs (9KBaTOpHANIbHAS), MOHTI'OJIOUIHAs (a3maTcko-aMepHUKaHCKas). Yeptsl
PUCIIOCOOJICHHOCTH TPEACTABUTENCH YEeNOBEUYECKUX pac K YCIOBUSAM CYIIECTBOBaHMA. ENMHCTBO
yenoBeueckux pac. Kpurtuka pacusma.

JdemoHcTpanmu:

[Toptpetsi: @. Penu, JI. ITactep, A. U. Onapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabmumpl u cxembl: «Bo3aukHOBeHHe CoJHEYHOW cHUCTeMbl», «Pa3BUTHE OpraHMYecKoro
Mupay, «PactutenbHas kineTka», «KuBotHas kinetkay, «lIpokapuoruueckas knerka», «CoBpeMeHHast
CHUCTEMa OpraHuyeckoro wmupa», «CpaBHEHHE aHATOMHUYECKHX YEepT CTPOEHHUS YeloBeKa U
Yel0OBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MecTa MaJCOHTOJOTUYECKUX HAXOIOK IMPEIKOB
COBPEMEHHOTO YeJIOBeKa», «/[peBHelmue moan», «Jpesaue moan», «llepBbie COBpeMEHHbIE JIIOIN,
«YenoBeueckue pacbi».

O6GopynoBanue: wmymspku — «lIpoucxoknenne  4enmoBeka»  (OIOCTBI  aBCTpaJIONUTEKA,
MUTEKAaHTPOIa, HeaHAepPTalblla, KPOMAaHBOHIIA), CIENKH WJIA H300paKEHUs KaMEHHBIX OpyIui
MEepPBOOBITHOTO YelIOBeKa (KaMHHU-YOIIIEPhl, pyoOmsia, ckpebiia), TEOXpOHOJOTrHYecKas Tabiuia,
KoJuIeKIUs «DOpMBbI COXPaHHOCTH UCKOMAEMBIX KUBOTHBIX U PACTCHUII.

JlaGopaTopHble U MpaKkTH4YecKue padoThl:

[Ipaktuueckass padora Ne 1. «M3ydyeHue HCKOMAEMBIX OCTAaTKOB PACTEHUN M KUBOTHBIX B
KOJUTEKLIHSX .

OKCKypcusi «DBOJIOLUS OPraHUYeckoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAyUYHBIM WIH
KpaeBeIUeCKU My3eii).

Tema 3. Opranu3mMsl U OKpY:Kamoas cpeaa.

DKOJIOTHS KaK HayKa. 3a/ladyd U pa3Aesibl SKOJIOTUU. MeTOIbl SKOJIOTUUECKUX UCCIETOBAHMIA.
DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHMs OpTraHU3MOB: BOJHAs, Ha3eMHO-BO3/1yIIHAS, MOYBEHHAs,
BHYTpHUOpPraHU3MEHHasl.

Oxonorndeckue ¢akrtopsl. Kiaccubukamus SKoJIOrHYecKuX (PaKkTOpoB: aOMOTHUYECKHE,
OMOTHYECKUE U aHTpOIOreHHble. JlelicTBre HKOIOTMYECKUX (aKTOPOB Ha OpraHU3MBI.

AOGuoTtndeckue GakToOphl: CBET, TeMIeparypa, BiaxHocTh. Dotonepuoansm. [Ipucnocodnenus
OpPTaHU3MOB K JICUCTBUIO a0NMOTHYeCKuX (pakTopoB. bruonornueckue puTMel.



buotndeckue ¢akrtopbl. Buasl OMOTHYECKUX B3aUMOACHCTBHIA: KOHKYPEHIUS, XHUIIHUYECTBO,
cumOuo3 u ero Qopmel. [lapasutusm, Koomepauus, MyTyanau3M, KOMMEHCAIH3M (KBapTHPAHCTBO,
HAXJICOHMYECTBO). AMeEHcanu3M, HeUTpanu3M. 3HauyeHHe OMOTHUYECKHX B3aUMOJCHCTBUN IS
CYIIECTBOBaHMS OPraHU3MOB B IIPUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE  XapaKTEpUCTUKU  mnonyiasiuuu. (OCHOBHBIE — IOKa3aTead  IOIMYJIALMHU:
YHUCIIEHHOCTb, MJIOTHOCTb, POXKAAEMOCTb, CMEPTHOCTh, IPUPOCT, MUTpalusl. J[MHaMUKa YUCIEHHOCTH
HOMYJSIUH U €€ PEeTyIsIusl.

JdemMoHcTpanuu:

[optpetsi: A. 'ym6onbar, K. @. Pynse, O. I'ekkens.

Tabmuubl u cxemsl: kapta «lIpuponnsie 30HbI 3emin», «Cpeapl OOMTaHHS OPraHU3MOBY,
«Dotoneproguzmy», «l[lomynsuuny, «3aKOHOMEPHOCTH POCTa YUCICHHOCTH HOMYJIALUU UHPY30pHH-
TyQenbkny, «[lumespie nemnmy.

JlabopaTopHble U NpakTHYeCKHe PadoThI:

JlaGopaTopnast pa6ora Ne 3. «Mopdonorudeckne OCOOCHHOCTH PACTCHUH W3 Pa3HBIX MECT
oOUTaHUSD.

JlaGopatopHas padota Ne 4. «BiusiHUE CBeTa Ha POCT M Pa3BUTHE YEPEHKOB KOJIEYCay.

[Ipaktuueckas padora Ne 2. «[loxc4€Tr MIIOTHOCTH NOMYJISAIMA pa3HBIX BUOB PACTCHUI.

Tema 4. Coo01iecTBa U IKOJIOTHYECKHE CHCTEMBbI.

Coo0bmecTBO opraHuzMoB — OuorneHo3. CTpyKTyphsl OHOIIEHO3a: BUAOBAs, NMPOCTPAHCTBEHHAS,
Tpoduueckas (nuuieBas). Bunpl-nomuHanTel. CBS3M B OHOIIEHO3E.

Oxoyiorudeckue cucreMbl (dkocuctemsbl). [loHsarme 00 »dkocucreMe #  OHMOTEOICHO3E.
@OYHKIMOHAIbHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: MPOIYLEHThI, KOHCYMEHTHI, peayleHTsl. Kpyrosopor
BEIIECTB U MOTOK SHEPruu B 3KkocucreMe. Tpoduueckue (MuIeBbie) ypoBHU 3KocucTeMbl. [lumiessie
nenu U cerd. OCHOBHBIE IIOKa3aTeNd SKOCHCTEMBbI: OuoMacca, MPOIYKIHA. ODKOJOTHYECKUE
NUPAMUIBI:  TPOAYKLIMH, YHCIEHHOCTH, Ouomacchl. (CBOMCTBA HIKOCHCTEM: YCTOWYHBOCTbD,
camoperyisnus, pazsutue. CyKieccus.

[Ipupoanble SKOCHUCTEMBI. JKOCHUCTEMBI 03€p U peK. OKOCHCTEMa XBOMHOIO MU
HIMPOKOJIMCTBEHHOTO Jieca.

AHTpONIOTEHHBIE 3KOCHUCTEMBL. ATPO’KOCHUCTEMBI. Y pOOo3KocHcTeMbl. buonorumueckoe u
XO03SCTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

Buopasznoobpaszue kak ¢akTop ycroiumBoctH skocucteM. CoxpaHeHHE OHOJIOTHYECKOTO
pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6uochepe. I'panuiibl, coctaB u cTpykrypa omocdepsl. Kupoe
BemecTBO U ero ¢pyHkuuu. OcobeHHOCTH OMOchepbl Kak Iio0anbHOM sKocucTeMbl. JlnHaMudeckoe
paBHOBecHe U 00paTHasi CBsI3b B Orocdepe.

KpyroBopoTsl BemectB W OWOTC€OXMMHUYECKHE IMKJIBI JJIEMEHTOB (yrjepoja, a3oTa).
3oHanbHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIIIH.

UenoBeuectBo B Ouocdepe 3emnn. AHTPONOTeHHBbIE M3MEHEHHUs B Omocdepe. ['mobanbHbIE
9KOJIOTUUYECKHE MTPOOJICMBI.

CocymiecTBoBaHu€e NpupoAbl W dyenoBedecTBa. CoxpaHeHue OHOpa3zHOOOpaszusi Kak OCHOBA
ycroiunBocTd Ouoceprl. OcHOBa palMOHANBHOIO YIPABICHUS NPUPOIHBIMH pecypcaMd U UX
ucnonb3oBaHue. JloCTKeHHsI OMOJIOTUY M OXpaHa MPUPO/IBL.

JemoHcTpanmu:

[Toptpetsi: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmumpl u cxembl: «llumesbie 1enuy», «buoreHo3: cocTtaB W CTpyKTypay, «lIpupoaHbie
coobmiecTBay, «llemn mutanusy, «Konorudeckas nupamuaa», «buocdepa u genoBex», « IKOCUCTEMA
LIMPOKOJINCTBEHHOI0 JiEca», «IJKOCUCTEMA XBOMHOIrO Jjeca», «bHOLIEHO3 BOmOEMA», «ATPOLEHO3»,
«IIpuMepHBIE aHTPOIIOIE€HHBIE BO3ACUCTBUS HA IPUPOAY», «BaxkHENIIMe HICTOYHUKY 3arpA3HEHUs



BO3[lyXxa W TPYHTOBBIX BOJ», «[louBa — BaxHeimas cocraBstomas Ouochepsr», «DakTOphI
nerpaganuu mouB», «llapHuKoBBIN 3PPerT», «DaKTOphl PaTUOAKTUBHOTO 3arps3HEHUs] OHOChEphI»,
«O6mas crpyktypa Ouocdeps», «PacmpocTpaneHue xu3Hu B Oumochepe», «O30HOBBIM 3KpaH
ouochepnr», «Kpyroropor yriepojaa B ouocdepe», «KKpyroBopot a3oTa B mpupoOIL».

ObopynoBanue: Mojaenb-anmiuKamus «Tunuuxbsle OuoneHo3b», repOapuil «PacTurenbHbIe
coo0recTBa», Kojuiekuu «bruorienos», «Bpenutenn BaKHEHUITUX CEIbCKOXO3SMCTBEHHBIX KYIbTYp»,
repOapuu 1 KOJUICKIIMU PACTEHUN U JKMBOTHBIX, IPUHAJUICKAIINE K PA3HBIM 3KOJOTUIECKUM TPYIIIIaM
onnoro Buaa, Kpacnas kaura Poccuiickoit denepariu, n300pakeHUs] OXpaHsIEMbIX BUIOB PACTCHUN U
KUBOTHBIX.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHU S ITPOI'PAMMBI 110 BUOJIOI'MN HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUMA

Cornacho ®I'OC COOQO, ycraHaBnuBaloTCsi TpeOOBaHMA K pe3yiabTaTaM OCBOCHUS
00y4aroIMUMUCS NPOrpaMM CPEIHEro 0OLEero 00pa3oBaHUs: TUUYHOCTHBIM, METANPEIMETHBIM U
IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B crpykType JIMYHOCTHBIX PE3yJIbTaTOB OCBOCHHS MpeaMmeTra «buojorus» BbIIENIEHBI
CIIEAYIOIIME  COCTABIIAIONIME. OCO3HAHUE OOYYAIOUIMMHCA  POCCHMCKON  Ipa)KIaHCKOM
UJIEHTUYHOCTH — TOTOBHOCTHM K CAaMOpPA3BUTHUIO, CAMOCTOSITEJIBHOCTHM M CAaMOOIPEACIICHUIO,
HaJIM4yMe MOTHBAIMM K OOydYeHHI0 OMOJOTHH, IeJIEHAIPAaBIEHHOE PAa3BUTUE BHYTPEHHUX
yOEXKICHUI JTUYHOCTH Ha OCHOBE KJIFOUEBBIX IIEHHOCTEH M HCTOPUYECKUX TPATUIMI pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIUXCsi PYKOBOJCTBOBATHCS B
CBOEH  JICATENIBHOCTH  LIEHHOCTHO-CMBICIIOBBIMM ~ YCTaHOBKaMH, HPHUCYIIUMU  CUCTEME
OMOJIOTMYECKOTO O00pa3oBaHUs, HaJIWYME SKOJIOTHYECKOTO IMPaBOCO3HAHUSA, CIIOCOOHOCTH
CTaBUTb LIEJTU U CTPOUTH )KU3HEHHBIE TUIAHBI.

JInaHOCTHBIE pe3yNabTaThl OCBOCHHS MpenMera «buonorus» AOCTUTaOTCS B €IUHCTBE
y4eOHOM M BOCHHUTATEIBHOU AESITEIbHOCTH B COOTBETCTBUHU C TPATULMOHHBIMU POCCHUHUCKUMU
COLIMOKYJbTYPHBIMU, UCTOPUUYECKUMH U JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, NIPUHSATHIMU B
o0miecTBe MpaBUJIaMH W HOPMAaMHU TOBEACHHS M CIHOCOOCTBYIOT IpoIleccaM CaMOTIO3HAHMS,
CaMOBOCITUTaHUS U CaMOPa3BUTHS, PAa3BUTHS BHYTPEHHEH MO3UIUU JMYHOCTH, MATPUOTHU3MA,
YBaXKEHHsI K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TpyAa U CTaplieMy MOKOJEHHIO, B3aHMHOTO
YBaXKCHHs, OEpPEe)KHOTO  OTHONIICHHUS K  KYJIbTYPHOMY  HACICAMI0 M TPATUIISIM
MHOTOHAallMOHAJIBHOTO Hapoaa Poccuiickoi @enepaunu, NpUpOJE U OKPYXKAKOLIEH cpee.

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS Y4€OHOTo mpenmMeTa «BHOoJIOorHs» TOJKHBI OTpaxarhb
TOTOBHOCTh M CITOCOOHOCTH OOYYalOIUXCs PYKOBOICTBOBATHCS CHOPMHUPOBAHHOW BHYTPECHHEH
MO3ULIMEeH JIMYHOCTH, CHUCTEMOW LIEHHOCTHBIX OpHEHTAlMii, TO3UTUBHBIX BHYTPEHHUX
yOeXKIACHHUM, COOTBETCTBYIOLUIUX TPAAUIMOHHBIM I[IEHHOCTSIM POCCHUHCKOro  OOIEecTBa,
pacIIMpeHre >KM3HEHHOIO OMbITa M OMbITa JEATEILHOCTH B IPOILECCE peaTu3allid OCHOBHBIX
HaIpaBJI€HUN BOCIIUTATEIbHOMN AESITEIbHOCTH, B TOM YHCIIE B YaCTH:

1) rpaIaHCKOro BOCIIUTAHMS:

c(OpPMUPOBAHHOCTh TPAXKIAAHCKOW MO3UIMH  OOydaromerocs Kak akKTUBHOTO H
OTBETCTBEHHOTO YJICHA POCCUHCKOTO OOIIEeCTBA;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX TpaB M 0O0sd3aHHOCTEH, yBa)KEHHE 3aKOHA H
MPaBONOPSJIKA,;

TOTOBHOCTb K COBMECTHON TBOPYECKON AESATEIbHOCTU MPHU CO3/IaHUU YYEOHBIX MPOEKTOB,
pelieHrnr yueOHbBIX U MO3HABATEIBHBIX 33/1a4, BHITIOJHEHUN OUOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENSITh COOCTBEHHYIO TO3UIMIO 10 OTHOUICHHIO K SIBJICHHUSIM
COBPEMEHHOM KHU3HU U OOBIACHSATH €€;

YMEHHE YYUTBIBATH B CBOMX  JICHCTBUSAX  HEOOXOIMMOCTh  KOHCTPYKTUBHOTO
B3aMIMOJICHCTBUS JIOJIEH ¢ pa3sHBIMU YOSIKIECHUSMHU, KYyJIbTYPHBIMU IICHHOCTSIMU M COIIHMAEHBIM
MOJIOKEHUEM;



TOTOBHOCTh K COTPYIHHYECTBY B TMPOIECCE COBMECTHOTO BBIMOJHEHUS YYE€OHBIX,
MO3HABATENbHBIX M MCCIIENOBATEIbCKUX 3aJlay, YBAXUTEIHHOTO OTHOIICHHS K MHEHUIO
OIITOHEHTOB NP 00CYXICHUH CIIOPHBIX BOMPOCOB OMOJIOTUYECKOTO COACPIKAHMUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU JIE€ATEIbHOCTH,

2) NaTPHOTHYECKOTO BOCTIMTAHUSI:

c(hOPMHUPOBAHHOCTH POCCUICKON IPasKIaHCKON HICHTUYHOCTH, MATPHOTU3MA, YBAKEHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel PoauHON, ropaocTu 3a CBOW Kpal, CBOIO
Ponuny, cBOM A3BIK U KYJIBTYpPY, HPOILJIOE U HACTOALLEE MHOIOHALIMOHAJILHOTO Hapoaa Poccuy;

LEHHOCTHOE OTHOIIEHHE K IPUPOJHOMY HACIEOUI0O W NaMATHUKaM IPHUPOIBI,
nOoCTHXKeHHsAM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;

CIIOCOOHOCTh OILIGHWBATh BKIIAJ POCCUWCKHX YYEHBIX B CTAHOBJICHHE U Pa3BUTHE
OMOJI0THH, TOHUMaHHsI 3HAU€HUs OMOJIOTUY B TIO3HAHUU 3aKOHOB MIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOTO OOIIECTBA;

uaeiiHass  yOeKIEHHOCTh, TOTOBHOCTh K choyxkeHuto wu 3ammre (OredyecTBa,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y;

3) AIyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSA:

OCO3HAHME AYXOBHBIX LIEHHOCTEN POCCUIICKOTO HAPOIa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUSI, ITUYECKOTO ITOBEICHIS,

CIIOCOOHOCTH OLIEHUBATh CUTYAIUIO U IPUHUMATH OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICh
Ha MOpPaJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH,

OCO3HaHUE JIMYHOTO BKJIaJIa B IOCTPOEHUE YCTOMYHUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIEHUWE K CBOMM POJMUTENSAM, CO3JAHUID CEMbHU Ha OCHOBE
OCO3HAHHOTO MPUHATUSA LIEHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUU C TPAAUIUSMU HAPOIOB
Poccuy;

4) 3¢TEeTHYECKOr0 BOCIIUTAHMS .

JCTETHYECKOE OTHOIICHHE K MUPY, BKIIIOUasi 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUH,

IMOHUMaHNE SMOLMOHAIIBHOTO BO3AECHUCTBUS AKUBOU MPUPOLBI U €€ [IEHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHHUIO B Pa3HbIX BHJAaX MCKYCCTBA, CTPEMJICHUE MPOSBIATH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usmyeckoro BocnuTaHUsA, (OPMHpPOBAHUS  KYJLTYPbI  310POBbS U
IMOIUOHAJIBHOIO 0JIArONOJIYyYHsl:

NOHUMAaHHE M pPealn3alsi 30pOBOro U 0e30MmacHOro o0pasa >ku3Hu (370pOBOE MUTAHUE,
COOJTIOICHHE TUTHEHUYECKUX MPABWII U HOPM, COATaHCUPOBAHHBIM PEXKUM 3aHATUNA M OT/IbIXA,
perynspHas (u3ndeckas aKTHBHOCTb), OCPEKHOr0, OTBETCTBEHHOTO U KOMIICTEHTHOTO
OTHOIIECHUS K COOCTBEHHOMY (DPU3HUECKOMY U ICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHUE I[[EHHOCTH TPAaBWJI WHAWBUAYAIBHOTO U KOJUJICKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYalUsX, YTPOKAIOIIUX 3/I0POBBIO U )KU3HU JIHOJIEH;

OCO3HAHHME MOCJCICTBUI W HENPHUITHS BPEIHBIX MPHUBBIYCK (YMOTPEOJICHUS AJKOTOJS,
HApKOTHKOB, KYPEHUSI);

6) TPy10BOr0 BOCIIMTAHUSI:

TOTOBHOCTB K TPYAY, OCO3HAaHUE IIEHHOCTH MacTepCTBa, TPYa0Jo0ue;

TOTOBHOCTb K aKTUBHOMW JEATEIBbHOCTH TEXHOJIOTUYECKON M COLIMAIBHON HAIIPaBIECHHOCTH,
CIIOCOOHOCTh ~ MHUIIMUPOBATH, IUIAHUPOBATH M CAMOCTOSATEIBHO  BBIMOJHATH  TaKYIO
NEeSATENbHOCTb;



MHTEPEC K pa3INuHbIM chepam npodeccruoHanbHON AesITeNbHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHBIN BBIOOP OymyIiel mpodeccuu U peaTn30BbIBaTh COOCTBEHHBIC KU3HECHHBIC MIJIAHbI,

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSDKCHUH BCEH
KU3HU,

7) 3K0JIOTHYeCKOr0 BOCITUTAHMS:

9KOJIOTHYECKH 11e1ec000pa3HOe OTHOIICHHWE K MPUPOJe KaK UCTOYHHUKY KU3HU Ha 3emile,
OCHOBE €€ CYILIECTBOBaHHS;

MOBBILIICHHE YPOBHS 3KOJOTHYECKOW KYyJIbTYphl: MPUOOPETEHHE OIbITa IUIAHUPOBAHUS
MOCTYTKOB M OLICHKU WX BO3MOXKHBIX MOCJIEICTBUM JIJIsl OKPYXKAIOIIEH CPeIbl;

OCO3HaHHeE TN100aTbHOr0 XapaKTepa 3KOJOTHYECKUX MPOoOJIeM U MyTell UX pelIeHus,;

CIIOCOOHOCTH MCIOIH30BaTh MPUOOPETAEMBIE PU U3YUEHUN OMOTIOTHY 3HAHUS U YMECHHUS
IPU PEIICHUU MPOOJIEM, CBSI3aHHBIX C PAIlMOHATIBHBIM IPHPOJIOIOIb30BaHHEM (COOIIOICHHUE
MpaBWJ TIOBEJEHUSI B IMPHUPOJE, HANpABICHHBIX HAa COXpAaHEHHE PaBHOBECHUSI B IKOCHCTEMAX,
OXpaHy BUJIOB, 3KOCUCTEM, Onocheps);

AKTUBHOE HENPHUATUE ACUCTBHM, NMPUHOCSIIIMX BpPEI OKPYKAlOLIEW MPUPOIHON cpene,
yYMEHHE MPOTHO3UPOBATh HEOIArOMPUATHBIE 3KOJIOTMYECKHE MOCIEICTBUS MPEANPUHIMAEMbIX
JNEUCTBUN U MPEAOTBPAIATh UX;

HaJIMYUE Pa3BUTOrO HKOJOTMYECKOTO MBIIUICHUS, 3KOJOTUYECKON KYJIbTYpPbI, OIBITA
NESATEIbHOCTH  SKOJIOTUYECKOM HANpaBIEHHOCTH, YMEHHS PYKOBOJCTBOBATbCS HMH B
[03HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLHAIBHOM MPAKTUKE, TOTOBHOCTH K YYacTHUIO B
MPAKTUYECKON JESITEeIbHOCTH HKOJIOIMUECKOI HANpaBIeHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHMS:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKd M OOIIECTBEHHOM MpaKTUKH, OCHOBAHHOTO Ha Juajiore KyJabTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B OJIUKYJIBTYPHOM MUPE;

COBEpIICHCTBOBAHUE A3BIKOBOM M UUTATEIbCKON KYJIbTYPbI KaK CpEICTBA B3aUMOACHCTBUS
MEXTy JIFOIbMU U TIO3HAHUS MUPA,

MOHUMaHWEe CrenuPUKA OUOJIOTHM KaK HAyKd, OCO3HaHUs €€ poiu B (opMUpOBaHUU
paIMOHATIBFHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUH I[EJIOCTHOTO MPEICTABICHUS 00 OKPYXKAIOIIeM
MUpe Kak O €IMHCTBE MPHUPOJABI, YeJOoBeKa U 0OIIecTBa, B TIO3HAHUU MPUPOAHBIX
3aKOHOMEPHOCTEH U peleHuu NpobdieM COXpaHeHUs! IPUPOTHOTO PaBHOBECHS,

yOexAEHHOCTh B 3HAUUMOCTHU OHMOJIOTHH JUISI COBPEMEHHOM HUBUIIM3ALUU. OOecIeueHus
HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3[JaHUE MEPCIEKTUBHBIX OMOTEXHOJIOTHH, CIOCOOHBIX
pelarh pecypcHble MpooOieMbl pa3BUTHS YEIOBEUYECTBA, MOMCKA IMyTeil BhIX0J1a U3 TNI00ATBHBIX
AKOJIOTHUECKUX MpoOsieM U obecreueHns nepexo/ia K yCTOMYMBOMY Pa3BUTHIO, PAIIHOHATHBHOMY
MCIIOJIb30BAaHUIO IPUPOAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HHU;

3aMHTEPECOBAHHOCTh B MOJYyYEHUU OMOJOTMYECKUX 3HAHHUM B LENSX MOBBIIIEHUS 0OLIei
KYJIbTYpbI, €CTECTBEHHO-HAyYHOW TPaMOTHOCTH, KaK COCTaBHOW 4YacTH (YHKIIMOHAJIBHOMN
TPaMOTHOCTH O0yJaroIuxcsi, popMUPYyEMOi NTPU U3YICHUU OMOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOJOB II03HaHUS, HUCIOJb3YEeMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJI30BaTh TIONydyaeMble 3HAHUS JJs aHanu3a W OOBSCHEHUS SIBICHUU
OKpPY)KAIOIIET0 MHpa M MPOUCXOJAMIMX B HEM H3MEHEHUH, yYMEHHE JellaTb O0OCHOBaHHBIE
3aKJIIOYEHUsT HA OCHOBE HAyYHBIX (DAKTOB W UMEIOMIMXCS MAHHBIX C IENBI0 TOTYYCHHUS
JIOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIB30BaTh OWOJNOTUYECKUE 3HAHUS JUISl PEIICHHS
po06JieM B pealbHBIX KU3HEHHBIX CUTYalUsIX;



OCO3HAaHHWE IIEHHOCTH HAayYHOH AEATENbHOCTH, TOTOBHOCTH OCYMIECTBIISTH HPOEKTHYIO W
HCCIIEI0BATEIBCKYIO JETEbHOCTh MHANBUYaJIbHO U B TPYIIIIE,

TOTOBHOCTh M CHOCOOHOCTH K HENpPEpHIBHOMY OOpa30BaHUIO M CaMOOOpPa30BaHMIO, K
aKTHMBHOMY TIOJIyYCHHIO HOBBIX 3HAaHMHA 110 OHOJOTMM B COOTBETCTBUU C >KU3HCHHBIMHU
MOTPEOHOCTAMHU.

METAINIPEJMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pe3yIbTaThl OCBOCHHS y4e€OHOrO TpeaMeTa «BbHONOTHS» BKITIOYAOT!
3HaYUMBIC IS (DOPMHPOBAHUS MHPOBO33PEHHUS  OOYYAIONIUXCS  MEXIHCIHUIIHHAPHBIC
(MexmpenMeTHbBIE) OOIIICHAYYHBIC TIOHSATHS, OTPAKAIOIIHME I[EIOCTHOCTh HAYYHOW KAPpTHHBI MUPa
U crieluuKy METOJIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBCHHBIX HayKaX (BEIICCTBO, SHEPIHS,
SIBIICHUE, TPOIIECC, CHCTEMa, HAay4HbIH ()aKT, MPUHIUI, THUIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, UCCIICAOBaHUE, HAOJIOJCHUE, W3MEPECHUE, SKCIECPUMEHT U JAPYrHX), YHUBEPCATbHbBIE
yueOHbIe JeiicTBHs (IIO3HABATEIbHBIE, KOMMYHHKATHBHBIC, PETYISTHBHBIC), 00CCIIEUMBAIOIINE
¢dbopmupoBanne QyHKIIMOHATLHON IPAMOTHOCTH U COITUATBHON KOMIIETEHIIUN 00YYaIOIUXCS,
CIIOCOOHOCTH o0yJaromuxcst HCIIOJIb30BATh OCBOCHHBIE MEXTUCITUTUTHHAPHBIE,
MHPOBO33PCHUYCCKHE 3HAHUS M YHHBEpCaJIbHbIC ydYeOHBIC JEHCTBUS B II03HABATCIILHOH M
COLIMAJIBHOM ITPAKTHKE.

MerTanpeaMeTHBIE pe3yIbTaThl OCBOCHHS MPOTPaAMMBI CPETHETO O0IIero 00pa3oBaHUS
JIOJDKHBI OTPaXKaTh:

OBiajieHne YHUBEPCAJIBLHBIMH YU€OHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU

1) 6a3oBbIe JIOTHUYECKHE AeliCTBUS:

CaMOCTOSITENILHO (DOPMYJIMpOBaTh W aKTyaJIM3UPOBaTh IMPOOJEMy, paccMaTpuBarh e
BCECTOPOHHE;

UCITOJIb30BaTh IPH OCBOCHUM 3HAHWUN MNPUEMBI JIOTUYECKOTO MbIlUIcHUS (aHanu3a,
CHHTE3a, CpaBHCHHSA, KiacCHHUKAIUK, O0O0OOIIEHHUN), PACKPBIBATH CMBICT OHOJOTHYECKUX
MOHATUH (BBIIEIATh UX XapaKTePHbIC MPU3HAKH, YCTAHABIMBATh CBSI3U C IPYTUMU MOHSITHIMU);

ONpECIATh IEIN JCATCIBHOCTH, 3ajaBas IMapaMmMeTpbl W KPUTCPHUH HMX JTOCTHIKCHUS,
COOTHOCHUTH PE3yIbTaThl AEITEILHOCTH C TIOCTABJICHHBIMU IEIISIMH;

UCIIOJIb30BaTh OHMOJIOTHYCCKHE TOHATHS JUISl OOBSICHEHUsS (DAKTOB W SBJICHHHA IKUBOM
MIPUPOJIHI,

CTPOUTH JIOTUYECKHE pacCyXJaeHus (MHIYKTUBHBIC, JCAYKTHBHBIC, I10 aHAJOTHUH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHUSI B pACCMATPUBAEMBIX SBIEHUSX, (POPMYIHPOBATH
BBIBOJIBI U 3aKJIFOUEHUS

MPUMEHSITh CXEMHO-MOJICIbHBIC CPEACTBA ISl MPEACTABICHUS CYIIICCTBCHHBIX CBS3CH W
OTHOIIICHUH B M3y4aeMbIX OHOJIOTMYECKUX OOBEKTaX, a TaKKe MPOTHBOPEUYUI Pa3HOrO POJa,
BBISIBJICHHBIX B PA3JTUYHBIX WH()OPMAIIMOHHBIX HCTOYHHKAX;

paspabarbIBaTh IUIAH PEIICHUS MPOOIEMBbI ¢ YIETOM aHaTN3a UMEIOIINUXCS MaTEPUATbHBIX
1 HEeMaTePUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JCSITEIHLHOCTH, OIEHHUBATH COOTBETCTBHE PE3YyJbTATOB IIETISM,
OIICHUBATh PUCKH TOCJICICTBUN JCATCILHOCTH;

KOOPJAMHHUPOBATh M BBIMIONHATE PA0OTy B YCIOBHUSAX PEANbHOTO, BHUPTYaTbHOTO H
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BHUBaTh KPEaTHBHOE MBIIICHUE MPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCIEI0BATEILCKHE el CTBHA:



BJIQJICTh HABBIKAMH Yy4€OHO-MCCIIEOBATENLCKON M MIPOEKTHOM JESATENbHOCTH, HABBIKAMH
paspeieHus mpodieM, CIOCOOHOCTHI0O U TOTOBHOCTHIO K CAMOCTOSITEIBHOMY TIOMCKY METOJIOB
pElIeHUs TPAKTUIECKUX 3a]a4, TPUMEHEHUIO Pa3IMYHbIX METO/IOB TIO3HAHUS;

UCIONIb30BaTh PA3JIMYHbIC BUABI ACSITEILHOCTH IO IOJYYCHHUIO HOBOTO 3HAHHS, €ro
WHTEPIpPETAINY, TPEeOoOPa3OBaHUIO M NMPHUMEHEHHIO B YYEOHBIX CHUTYaIlUsX, B TOM YHCJE IMPH
CO3/IaHUU Y4EOHBIX U CONMAIBLHBIX TIPOEKTOB,;

(GopMHpOBATh HAYYHBIA THIT MBIIIJICHUS, BIIAJICTh HAYYHOH TEPMUHOJIOTHUEH, KITFOUEBBIMU
MOHATHSIMH U METOJIaMH,

CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIC 33/laud B O0pa30BaTEIBHOW NEATEIHHOCTH W
KU3HEHHBIX CUTYaIIHIX;

BBISIBJISITH  IPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJlM3UpOBaTh 3a/lady, BBIIBUTATH
THIOTE3y €€ pelmIeHHs, HaXOIUTh apryMEHTBI IS JIOKA3aTeNIbCTBA CBOMX YTBEPXKICHUH,
3aJaBaTh MapaMeTPbl U KPUTEPUU PEUICHUS,

AQHATM3UPOBATh IMOJYYCHHBIE B XOJAE PEHICHUs 33Ja4dl Pe3yibTaThl, KPUTUYECCKU
OILICHUBAThH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHUSX;

JaBaTh OIEHKY HOBBIM CHUTYAIUsM, OIEHUBATH MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISATh IEJICHANIPABICHHBIN TOUCK IMEPEHOCa CPEACTB M CIIOCOOOB JCUCTBUS B
npodecCHOHATEHYIO Cpey;

YMETh TEPEHOCUTh 3HAHWS B TO3HABATEIILHYI0O W  MPAKTUYECKYI0  0OJIacTH
KHU3HECATCIILHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEJAMETHBIX 00IacTei;

BBIIBUTAaTh HOBBIC WJCH, MpEAJiaraTb OPUTHHAIBHBIE TOIXOIBl W PEIICHUs, CTaBUTH
MPOOJIEeMBI U 33/1a4H, TOMYyCKAIOIIUE ATbTEPHATUBHBIE PEIICHHSI.

3) padora ¢ uHdopmaIHeii:

OPHCHTHUPOBATHCS B PA3JIUYHBIX HUCTOYHHUKAX HH(popMaimu (Tekcre ydeOHOro mocoOwus,
HAyYHO-TIOMYJISIPHON JHUTEpaType, OMOIOTHUECKUX CIIOBAPSIX M CIPABOYHUKAX, KOMIIBIOTEPHBIX
0a3ax maHHBIX, B VIHTepHeTe), aHAIM3UPOBaTh HHGOPMALIMIO Pa3IHYHBIX BHAOB U (GOpPM
MPEJCTAaBICHHS, KPUTUIECKH OIICHUBATH €€ JIOCTOBEPHOCTh M HEITPOTHBOPEYHBOCTH;

dbopMynUpoBaTh 3ampochl W MPHUMEHSTH Pa3IUYHbIE METOABl MpPH TOUCKE U OTOOpe
Ounosornueckoi nHpopMaIuu, HeOOXOAMMOM JIJIsl BBITIOJHEHUS YI€OHBIX 3a/1a4;

NpUOOpPETaTh OMBIT HKCIOJB30BaHUS WH(OPMANMOHHO-KOMMYHUKATUBHBIX TEXHOJOTH,
COBEPIIECHCTBOBATh KYJIBTYPY aKTUBHOTO UCIIOJIB30BAHUS PA3IIUYHBIX TIOMCKOBBIX CHCTEM,

CaMOCTOSITENIFHO BBIOMpAaTh ONTUMAIbHYI0O (OpMYy MpeacTaBICHUS OHOJOTHYECKOU
uHpopmanuu (cxembl, rpaduKy, THarpaMMBbl, TaOJIHIIBI, PUCYHKH U JIPYToe);

UCTIOIB30BaTh HAyYHBIN SI3BIK B KA4eCTBE CpEICTBa MpH padoTe ¢ OMOJIOTHYECKOU
nHpOpMaIMeH: TPUMEHITh XUMHUYECKUE, (PU3UUYECKUE U MATeMaTHYECKHUE 3HAKW W CHUMBOJIBI,
dbopmynel, ab0peBHaTypy, HOMEHKIATypy, HCIIOJb30BaTh M MPEeOOpPa3OBBIBATH 3HAKOBO-
CHMBOJIMYECKHE CPEJICTBA HATIISTHOCTH,

BJIAJCTh HABBIKAMHM pACMO3HABaHUS W 3amUThl HHGOpMaIyu, WHGOPMAIMOHHON
0€30MacCHOCTH JIUYHOCTH.

OBiajieHne YHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH 1€ CTBUSIMU .

1) o0menmue:

OCYIIECTBIISATh KOMMYHHKAITUU BO BCEeX cdepax KU3HU, aKTUBHO Y9acTBOBATh B JTUAJIOTE
WIH JUCKYCCHHU TIO CYIIECTBY OOCyXmaeMoi TeMbl (yMEHHE 3a1aBaTh BOMPOCHI, BBICKA3bIBAThH
CYXJCHHSI OTHOCUTEIIbHO BBITIOJHEHHUS TMpenjaraeMoil 3ajqadd, YYHUTHIBATh HHTEPECHl U
COTJIACOBAHHOCTH TO3UIIUI IPYTUX YUACTHUKOB JMAJIOTa WIH JUCKYCCHH);



pacmo3HaBaTh HEBEepOATbHBIC CpeICTBAa OOIICHHs, MOHMMATh 3HAYEHHE COIHAIbHBIX
3HAKOB, MPEANOCHUTIOK BOBHUKHOBEHUSI KOH(MIMKTHBIX CUTYAIlUH, YMETh CMATYATh KOH(MDIUKTHI U
BECTHU MEPETOBOPHI;

BJIQJICTh PA3MYHBIMU CIIOCO0aMU OOIICHUS W B3aUMOJICHCTBUS, MOHUMATh HAMEPCHHUS
JOPYTUX JIIOACH, MPOSBIATh YBAXKUTEIHHOE OTHOIIEHHE K COOECeHUKY U B KOPpEeKTHOU (opme
(hopMyIIHpOBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraThb CBOIO TOUYKY 3PEHHUS C HCIOJIb30BAaHUEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHasl eI TeJIbHOCTD:

MOHUMATh M UCIOJB30BaTh MPEUMYIIIECTBA KOMAaHAHON W WHIWBUIYaTbHOU palbOTHI MpH
perieHuu OMoJIOTHYeCKOr MpoOIeMbl, 000CHOBBIBATh HEOOXOUMOCTh MMPUMEHEHHUSI TPYIITOBBIX
(dhopM B3aMMOJICHCTBHS TIPU PEIICHUN Y4eOHOM 3a1a4u;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBHHA ¢ yu€TOM OOIIMX HWHTEPECOB U
BO3MO>KHOCTEH Ka)KJI0T0 4JieHA KOJUIEKTUBA;

OPUHUMATh LEJIM COBMECTHOH [1€ATENbHOCTH, OpPraHU30BBIBATh W KOOPAMHUPOBATH
JNEUCTBUSA MO €€ JOCTHKEHHUIO. COCTAaBJATH IUIAH JCUCTBHM, pacHpeleisaTbh PoOJid C YYETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM pabOTHI;

OIICHUBATh KaYECTBO CBOETO BKJIAJa U KaXKJIOTO YYaCTHUKA KOMAHJBI B OOIIMA pe3yiabTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeiaraTh HOBBIE MPOEKTHI, OIIEHWBATh HJEU C TO3WIMH HOBHU3HBI, OPUTHHAIHHOCTH,
MPaKTUYECKON 3HAUUMOCTH;

OCYILIECTBIISITh TO3UTUBHOE CTPATETUYECKOE TIOBEACHUE B PA3JIMYHBIX CHUTYalMsX,
MPOSBIISATH TBOPUYECTBO U BOOOpaxKeHHE, ObITh HHUIIMATUBHBIM.

OBnajeHne YHMBePCAJIbHBIMHU Pery/siTUBHBIMU /1€l CTBUAMM:

1) camoopraHuzanus:

UCIIONIb30BaTh OWMOJIOTMYECKHWE 3HAHWS MJIsS BBISIBICHUS TPOOJIEM W WX pEIICHHS B
KU3HEHHBIX U Y4€OHBIX CUTYaIUsX;

BbIOHMpaTh Ha OCHOBE OMOJIOTUYECKUX 3HAHUH 1I€JIeBbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
NEUCTBUSIX M TOCTYIKAaX MO OTHOIICHWIO K KUBOW MPHUPOJE, CBOEMY 3/I0POBBIO M 310POBHIO
OKpYKaIOIIKX;

CaMOCTOSITENIbHO OCYILECTBIIATh MO3HABATEIbHYIO NIE€ATEIbHOCT, BBISBIATH MPOOJIEMBI,
CTaBUTh M (OPMYyIUPOBaTH COOCTBEHHBIE 3aJauyd B 00pa30BaTENbLHON JAESITETHLHOCTH U
KU3HEHHBIX CUTYaIHsX;

CaMOCTOSITENILHO COCTABJISITH TJIAH PEIICHUsSI MPOOIEMBI C YIETOM HUMEIOIIUXCST PECYpPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEIITOYTCHHI;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM,;

paciupsaTh paMKH y4eOHOTro MpeMETa Ha OCHOBE JIMYHBIX MPEATOYTEHU;

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

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

Croco0CTBOBATH (POPMUPOBAHUIO U MPOSBICHUIO MTUPOKOU SPYAUIIMH B Pa3HBIX 00JIACTAX
3HaHWH, MOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, BHOCUTh KOPPEKTUBHI B IEATEIHLHOCTh, OLIEHUBATH
COOTBETCTBHE PE3YJIbTATOB LIEJISIM;



BJIaJIeTh HaBbIKAMH MTO3HABATEIBHOM peIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JIeHCTBUI
U MBICIUTEIbHBIX IPOLECCOB, UX PE3YIbTATOB U OCHOBAHMM, UCII0JIb30BaTh IPUEMBI pe(IeKCUn
JUIs1 OLIEHKU CUTYalluH, BEIOOpA BEPHOTO PEIICHHUS;

YMETb OLICHUBATh PUCKHU U CBOCBPEMEHHO NPUHUMATh PELICHUS 110 UX CHIUYKECHUIO;

IIPUHUMATh MOTUBBI U apT'yMEHTBI IPYTUX IIPU aHAIU3E PE3YyIbTaTOB ACITCIbHOCTH;

3) npuHATHE ce0s1 U IPYTUX:

NPUHUMATD ceOs, TOHUMAast CBOM HEAOCTATKU U JIOCTOMHCTBA,

IIPUHUMATh MOTHBBI U apIYMEHTHI IPYTHX IIPH aHAIU3€ PE3YIbTATOB ACIATEIBHOCTH;

IIPU3HABATh CBOE MPaBO U MPABO JPYTUX Ha OLIMOKHY,

pa3BUBaTh CIOCOOHOCTh IOHUMATh MUP C MO3ULUH JPYroro 4ejJoBeKa.

INPEAMETHBIE PE3YJIBTATbBI

[IpeameTHbIe pe3ynbTaThl ocBoeHUs nporpaMMmbl COO mo Guosoruu Ha 6a30BOM ypOBHE
BKIIIOUAIOT crienuduueckue st yaeOHOTo npenMera «buonorus» HaydyHbIe 3HAHUS, YMEHUS H
CrocoObl JCHCTBUH TO OCBOCHMIO, HWHTEPIPETAIlMd U TPEOOPa3OBAaHUIO 3HAHWMA, BHUIBI
NEeSTebHOCTH TI0 TIONYYEHUIO HOBOTO 3HAHHS W MPUMEHEHHUIO 3HAHWHA B Pa3UYHBIX y4EOHBIX
CUTyallusiX, a TaKkKe€ B peabHbIX >HW3HEHHBIX CHUTYyallusiX, CBSI3aHHBIX C Ouonorueir. B
MporpaMMe IpeaIMeTHbIC Pe3yabTaThl IPEICTABICHBI TI0 TOaM 00yUYCHHS.

[IpenmeTHBIE pE3yNbTaThl OCBOCHHS YydeOHOro mpeamera «buonorus» ¢ 10 knacce
JOJIKHBI OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTe M POJU OUOJOTMHM B CHCTEME HAy4YHOTO 3HAHMUS
€CTECTBEHHBIX HayK, B (DOpPMHpPOBAaHMHM COBPEMEHHON €CTECTBEHHO-HAyYHOI KapTUHBI MUpa U
HAyYHOTO MHUPOBO33PEHHUS, O BKJIQ/IC POCCHICKUX U 3apyO0eKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
ouooruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEeKa JJIsl peLIeHUS )KU3HEHHbIX 3a/1a4;

YMEHHE PacKpbIBaTh COJEPKaHUE OMOJOTUYECKUX TEPMHHOB W MOHSTUN! XKU3Hb, KIIETKA,
opranusM, Meraboiu3M  (0OOMEH BEIIECTB W INPEBpAlICHHE DHEPIUH), TOMEOCTa3
(camoperynsiiusi),  ypoBHEBasi — OpraHu3alMsi  JKHBBIX  CHCTEM, CaMOBOCIIPOU3BEICHUE
(perrpoyKIiHsi), HACJAEACTBEHHOCTh, H3MEHYHUBOCTh, POCT U Pa3BUTHE;

yYMEHHE H3j1arath OHOJOTMYCCKHE TEOpUH (KJICTOYHAs, XPOMOCOMHAs, MYTal[HOHHAas,
[IEHTpaIbHAs J0TMa MOJCKY/sipHOM Ouojorun), 3akoubl (. Menmens, T. Moprana, H. U.
BaBuiioBa) u ydeHus (0 LeHTpax MHOr00Opa3usi U MPOUCXOKACHUS KyJIbTYpHBIX pactenuii H. U.
BasuiioBa), onpenensiTh rpaHUIbl X IPUMEHUMOCTH K KHBBIM CHCTEMaM;

yYMEHHE BJa/IeTh METOJaMH HAay4yHOTO MO3HaHUSA B OuoJOruu: HaOMIOJIEHUE U OMHCaHUE
KUBBIX CHCTEM, IIPOLIECCOB U SIBICHUW, OpraHu3alus ¥ MPOBEAEHUE OMOIOTUYECKOTO
SKCIEPUMEHTA, BBIIBM)KCHUE THIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIEAyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJIYYCHHBIX pPE3yabTaTOB, HWCIOJb30BAHHBIX HAyYHBIX TOHSTHUH,
TEOPUH ¥ 3aKOHOB, YMEHHE JIENIaTh BBIBOJbI HA OCHOBAHUH MTOJIYYEHHBIX PE3YJIBTATOB;

YMEHHUE BBIIEIATh CYLIECTBEHHBIE NPU3HAKH BHUPYCOB, KJIETOK MPOKAPUOT U IYKAPHUOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, 0COOCHHOCTH TPOIECCOB. 0OOMEHA BEIIECTB U
MpEeBpalLIeHHs] SHEPTUU B KJeTKe, (OTOCHMHTE3a, IIACTUYECKOTO M JHEPreTHYecKoro obMeHa,
XEMOCHHTE3a, MHUTO3a, ME03a, OIUIOAOTBOPEHUS, PA3MHOMXKEHHUS, WHJMBUAYAIbHOTO Pa3BUTHS
opranusMa (OHTOTEHE3);

YMEHHE MPUMEHSAThH MOJyUYEeHHbIE 3HAHUS ISl OOBSICHEHHUS] OMOJIOTHYECKUX MPOLIECCOB U
SIBIICHUH, 1711 IPUHATHS TPAKTUYECKUX PEUICHUI B OBCEAHEBHOW KHU3HU C IIENBI0 00€CIIeUCHUS
0€30MaCHOCTH CBOETO 3JI0OPOBBS M 37J0POBbhS OKPYKAIOLIUX JIOJICH, COOTI0OCHIS HOPM



IPaMOTHOTO TOBEJICHHUSI B OKpY)KAIOUIeH MNPUPOJHOW Cpeae, NOHMMaHHE HEOO0XOAWMOCTH
UCTIOJIB30BAHUS JIOCTHKEHUH COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTHH Ui PalMOHAIBHOTO
MPUPOJIOTIOIB30BAHNS;

YMEHHUE pelaTh 3JeMEHTapHble T'E€HETHYEeCKHE 3aJayd Ha MOHO- M JAUTHOpPHIHOE
CKpeIllMBaHKE, CIEIUIEHHOE HACEeI0BaHUE, COCTABIATh CXEMbl MOHOTHUOPHUIHOTO CKPEIMBaHUs
IS TIpeAicKa3aHusl HacleI0BaHMsI IPU3HAKOB Y OPTaHHU3MOB,

YMEHHE BBIMOJIHATH JA0OpAaTOpHbIE M MpaKTUYecKue padoThl, COOMIOAATh MpaBuia MpU
pabote ¢ yueOHBIM U J1a00paTOPHBIM 000PYIOBaHHEM,

YMEHHE KPUTHUYECKH OIICHMBAThb W HMHTEPHPETUPOBATH HHPOPMAIUIO0 OHMOJIOTHMYECKOTO
COZIep)KaHMUsl, BKJIIOYAIOUIYIO TICEBIOHAYYHBIC 3HAHUS M3 PA3IMYHBIX HCTOYHUKOB (CpeacTBa
MaccoBoil MH(OpMAaLUK, HAYYHO-TIOMYJISIPHBIE MaTepUalibl), STHYECKHAE aCIIEKThl COBPEMEHHBIX
UCCIIeIOBaHMM B OMOJIOTHH, MeIULIMHE, OMOTEXHOJIOT U,

YMEHHE CO3/1aBaThb COOCTBCHHBIC IHMCHMEHHBIE M YCTHBIE cOOOIIeHus, 0000mmas
OMOJOrMYECKyl0 HMHQOpPMAIMI0 U3 HECKOJBKUX HMCTOYHHKOB, TPAaMOTHO HCIOJIb30BaTh
MTOHSATUHHBIN anmapar OUOJIOTHH.

[IpenmetHbie pe3ynpTaThl OCBOeHHs y4yeOHoro mnpeamera «buonorus» 6 11 knacce
JOJKHBI OTPaKaTh!

c(OPMHPOBAHHOCTh 3HAHUM O MECTe W POJIM OMOJIOTUM B CHUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMHM COBPEMEHHOH €CTECTBEHHO-HAYYHOH KapTHHBI MUpPA H
HayYHOTO MHUPOBO33PEHHUS, O BKJIA/I€ POCCUMCKUX U 3apyOexHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ouosoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEeKa JJIsl peLIeHUS )KU3HEHHbIX 3a/1a4;

YMEHHUE PacCKpbIBaTh COJIEpKaHNe OMOJIOIMYECKIX TEPMUHOB M IMOHATUI: BT, TIOMYJISIINA,
reHO(OH, 3BONIONHKS, ABMKYIIHE CHIBI ((AKTOphI) SBOJIOIUH, MPHCIIOCOOICHHOCTD
OpPraHU3MOB, BHUA000pa30BaHUE, 3KOJOTUYECKHE (DAKTOPBI, SKOCUCTEMA, MPOAYIICHTHI,

KOHCYMEHTBI, PEAYLCHTHI, IIeNH MUTAHUs, SKOJIOrnYecKas nupamuia, OuoreoneHos, buocdepa,
yMEHHE u3jarath Ouosioruueckue Tteopun (IBomtononHas teopus Y. JlapBuHa,
CHHTETUYECKas TCOPHS IBOJIIOIIUH), 3aKOHBI  3aKOHOMEPHOCTH (3apobiiieBoro cxoactea K. M.

bapa, yepenoBanus ri1aBHBIX HanmpaBieHuil 1 myteit 3Bomtonnu A. H. CeBepiioBa, yueHus o
ouoctepe B. U. BepHaackoro), onpeaensaTh rpaHUIBI X TPUMEHUMOCTH K )KUBBIM CHCTEMaM;

yYMEHHeE BIIaJIeTh METOJAMH Hay4YHOTO MO3HAHMSI B OMOJIOTHUH: HAOJIO/IEHUE U OIICAaHHE
KUBBIX CHCTEM, IIPOLECCOB M SBJIEHUM, OpraHu3alsl W TpOBeIECHHE OUOIOTUYECKOTO
SKCIIEPUMEHTA, BBIIBI)KEHHE THIOTE3bl, BBIABICHHUE 3aBHUCHUMOCTH MEXIy HCCIEAYEMbIMU
BEJIMYMHAMH, OOBSICHEHHE TMOJYyYEHHBIX pE3yJbTaTOB, HCIOJIb30BAHHBIX HAy4YHBIX TOHSATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIENIaTh BHIBOJIbI HA OCHOBAHUHU MOJYYE€HHBIX PE3Y/IbTATOB,;

YMEHHE BBIIETAThH CYIIECTBEHHbIE MMPU3HAKU CTPOCHUSI OMOJOTHYECKHX OOBEKTOB. BHJIOB,
MOMYJISALUI, TPOAYLEHTOB, KOHCYMEHTOB, PpEAYLEHTOB, OHOreOLeHO30B M 3KOCHCTEM,
OCOOCHHOCTH  NIPOIIECCOB.  HACIEACTBEHHON  M3MEHYMBOCTH, €CTECTBEHHOrO  OTOODa,
BUZI000pa30BaHusi, MPUCTIOCOOJIEHHOCTH OPTaHU3MOB, JEHCTBUS HKOJOTHYECKUX (aKTOPOB Ha
OpPTraHU3MBl, IEPEHOCA BEIIECTB U IMOTOKA SHEPTUU B 3KOCUCTEMaX, aHTPOIIOTCHHBIX U3MEHEHUH
B DKOCHCTEMax CBOEH MECTHOCTH, KpyroBOpOTa BEUIECTB M OMOT€OXMMHUYECKHX ITUKJIOB B
ouocdepe;

YMEHUE MPUMEHATH MOJTy4YE€HHBIC 3HAHUS U1 OOBSCHEHHUS OMOJIOTHYECKUX IMPOLIECCOB U
SIBIIGHUH, JI1 IPUHSTUS MPAKTUYECKUX PEIICHU B TOBCEIHEBHOM )KM3HU C LIETIbI0 00ecTeueH s
0€30IaCHOCTH CBOETO 3[0POBbS W 3J0POBBS OKPYXKAIOIIUX JIOAEH, COOJIOACHUS HOPM
IpPaMOTHOTO TIOBEJICHUS B OKpY>KaloIlel MPUPOAHOH cpelie, MOHUMaHUe He0OXOAUMOCTH



HCIOJIb30BaHUS JOCTUKEHUH COBpPEMEHHOM Ouoaorun IS paIoHaIbLHOTO
MIPUPOIONIONB30BaAHUS;

YMEHHE pellaTh 3JeMEHTAapHble OMOJIOTHYECKHE 3aJaud, COCTaBISATh CXEMbl IMEpeHoca
BEIIECTB M SHEPTHH B DKOCUCTEMaX (ICTH MUTAHUSA);

YMEHHE BBIMOJIHATH JA0OpaTOpHbIE M MpaKTHUYecKue padoThl, cOOMIOAATh MpaBuia MpPU
pabote ¢ yueOHBIM U J1a00paTOPHBIM 000PYIOBaHHEM,

YMEHHE KPUTUYECKH OIICHHBATh W HMHTEPIPETUPOBATH HHPOPMAIUIO OHUOIOTHYECKOTO
COZIEp)KAHMUsI, BKJIIOYAOIIYIO TICEBAOHAYYHBIC 3HAHUS M3 PA3IMYHBIX HCTOYHUKOB (CpeacTBa
MaccoBoi HMH(pOpMAIMK, HAYYHO-TIOMYJIIPHBIC MaTepUaibl), paccMaTpUBaTh TJI00ATbHBIC
AKOJIOTUYECKHE TTPOOJIEMBI COBPEMEHHOCTH, ()OPMHUPOBATH IO OTHOIICHHUIO K HUM COOCTBEHHYIO
MO3UIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC TIMCBMEHHBIE M YCTHBIE COOOmIeHHs, 00001mas
OMOJOTHMYECKYI0 HMH(OpPMAIIMI0 W3 HECKOJIBKMX HCTOYHUKOB, TPAMOTHO HCIIOJIB30BATh
MTOHSATUHHBIN anmapar OUOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos JIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uu¢posBbie)
Ne i/m KonTtpouasnsie | IIpakTnueckue
NpOrpamMmbl Bcero paGoTh! paGoTh! o0pa3oBaTejibHbIE
pecypchl
1 broorii Kax Hayka 2 05 ﬁgr?::jllﬁeﬁgﬁﬁﬂmngz
2 JKuBbIe crCTEMBI M UX OpPraHU3aIUs 1 bubmorexa [IOK
https://m.edsoo.ru/7f41¢292
3 XUMHYECKUH COCTaB M CTPOCHUE KIIETKU 8 1 bubmuorexa LIOK
https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
4 JKu3HenesTeIbHOCTh KICTKH 6 https://m.e dS(I)lo.ru 17§416292
5 PazmHOXeHUE M MHIUBUIYAIBHOE Pa3BUTHE 5 1 bu6mmoreka [IOK
OpPraHUu3MOB https://m.edsoo.ru/7f41¢292
6 HacnencTBeHHOCTE U1 UBMEHYUBOCTD 8 15 bu6mmoreka [IOK
OpPTraHHU3MOB https://m.edsoo.ru/7f41¢c292
7 Cenexkuusi opranu3MoB. OCHOBBI 3 bu6mmoreka [IOK
OMOTEXHOJIOTHU https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
8 Pesepsrioe pens 1 https://m.edS(I)lo.ru/7f41c292
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 34 0 4



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

11 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uu¢posbie)
Ne i/m Kontpoabnbie | IIpakTnueckue
NMporpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsI
pecypchl
1 5 a5 6 9 1 bubmuorexa [JOK
BOHOUHOHHA BHOTOTHA https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 05 bubmuorexa [JOK
Bemite ' https://m.edsoo.ru/7f41cc74
3 Opranus OKpY’KaroIas cpena 5 1 bubmorexa LIOK
I'aHU3MBbI U |
P PYsaomas cpel https://m.edsoo.ru/7f41cc74
b K
4 Co00111eCTBa M YKOJIOTMYECKUE CUCTEMBI 9 hﬁsﬁ?ﬁiﬁiiﬁu 17f41cc74
5 PesenBHOE Bbe 5 bubmuorexa [JOK
BH BpEMI
p P https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I10
- 34 0 2.5

I[TPOTPAMME



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

YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
MPOLIECCA
OBS3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VAEHUKA

* buosorus. O6mas 6uonorusi, 10 knace/ CuBornasos B.U., Aradonosa U.b., 3axaposa
E.T., O0miecTBO ¢ OrpaHMYEHHON OTBETCTBEHHOCTHIO «/IPODA»; AKITMOHEpHOE 00IIECTBO
«M3narenscTBO «lIpocBemenune»

* buonorus. O6mias 6uonorus, 11 knace/ Cuornasos B.U., Aradonosa U.b., 3axaposa
E.T., O61mmecTBO ¢ orpaHMueHHON OTBETCTBEHHOCTHIO «[[PODA»; AKIInOHEpHOE 0OIIIECTBO

«M3narenbcTBO «lIpocBemenune»

METOAUYECKHUE MATEPHUAJIBI VI YYUTEJIA

Meronnuyeckoe mocoone

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI
CETHU UHTEPHET

https://m.edso0.ru

http://bio.1september.ru

http://college.ru/biologiya/

http://www.eco.nw.ru

http://www.shio.info

http://www.darwin.museum.ru



https://m.edsoo.ru/
http://bio.1september.ru/
http://college.ru/biologiya/
http://www.eco.nw.ru/
http://www.sbio.info/
http://www.darwin.museum.ru/
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