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PaGouas mporpamma yueOHOro mpenmera «EctectBo3Hanuey st ooyqarommxcsi 10 kitacca Ha ypoBHE cpeHEro o0miero oopa3oBaHus co-
CTaBJIeHa Ha OCHOBe TpeOoBaHMil K pe3ybTaTaM OCBOCHHUSI POTrpaMMbl cpeiHero obuiero oopazoBanust OenepalibHOrO rOCyJapCTBEHHOTO 00pa3o-
BaTEJIBHOTO CTaHJapTa cpeanero odmiero odpazosanus (ganee — GI'OC COO), a Takke OPHEHTUPOBAHA HA IEJIEBBIE MPUOPUTETHI, CHOPMYIUPO-
BaHHbIe B [Iporpamme Bocriutanuss MbOY MIJI. O6miee uncio yacoB, OTBeAEHHBIX Ha u3ydeHue npeamera «EcrectBoznanue» B 10 kimacce — 102
4. (3 4acoB B HEAEIIO).

1. Coaepxxanue yuyeOHOro npeamera

Brenenue (4 gaca)

Beenenue B ecrectBo3Hanue. [Ipupona-cpena oOMTaHUs U HCTOYHHUK )KH3HHU YeIoBeKa. B3auMOOTHOIIICHHS YeoBeKa U MIPUPOJIbI, X JHa-
JICKTHKA. HpHpOI[a — UCTOYHUK TBOPUYCCKOI'O BAOXHOBCHU A I[CSITCJ'Ief/’I HCKYCCTBa

EcTecTBO3HAaHME — €MUHCTBO HAyK O mpupoie. Marepusi U GopMbI ee cyliecTBoBaHuA. JlnanekTuka ectecTBo3HaHusI. OCHOBHBIE ATAIIBI €T0
Pa3BUTHA. ITonsgarue o €CTCCTBO3HAHUHU, KaK CUCTEMEC HAYYHBIX 3HAaHUHU O npupoac.

Tema 1. EcTrecTBO3HaHME 1 MeTOIbI TO3HAHUS Mupa (17 yacoB)

DOMIUPUYECKUI YPOBEHb HAYYHOTO MTo3HaHMs. DOpMbI MO3HAHKS: HAYYHOE M HEHay4yHOE. /[Ba ypOBHS HAyYHOTO MO3HAHUS: SMITUPUUECKHUI
(4yBCTBEHHBIH, OIBITHBIIN) U TEOpETHUECKUi (paunoHanbHbI). [loHaTHE 00 SMIUPHUUECKOM YPOBHE HAyYHOTO MMO3HAHUA U ero Meroaax. Habmroze-
HUE U 3KCIIEpUMEHT. [ unore3a u BeiBOA. MoJiennpoBaHue, Kak METOl HayqHOro rmo3HaHus. [Iponecc MoienMpoBaHus U €ro COCTaBHbBIC YaCTH:
CyOBEKT (MCCIeI0BaTeNb), O0BEKT (MPEAMET, IPOIECC UITH SIBJICHHE) U MOJIEIb, OTPAXKAIOIIas OTHOIICHHE MEXI1y HUMH. TUIIBI MOJIeTIei: MaTepu-
albHBIC ¥ 3HAKOBEIC.

Teoperuueckuii ypoBeHb HAy4HOTO TI03HaHU. [IOHATHE O TEOPETUYECKOM YPOBHE HAyYHOTO MO3HAHUS U €T0 COCTABIISIIOIINUX (OCMBICTICHHE
SKCTIEPUMEHTAIBHBIX (PaKTOB, pa3paboTka 1 00OCHOBAHHE TUIIOTE3, IOCTPOCHUE TeOpHH). MoenupoBaHre Ha TEOPETUYECKOM YPOBHE MTO3HAHUS U
TUTIBI MOJIETIEH (MealibHas, aHATIOT U, MaTeMaTuyeckas). Pojb MBICTIEHHOTO SKCIIEPUMEHTa M MAaTEMaTHYECKOTO0 MO/IETTUPOBAHHUS B CTAHOBIICHUU U
pPa3BUTHM €CTECTBEHHBIX HAYK.

SI3BIK €CTECTBO3HAHMS.

buonorus. buonornueckas cuctemMaTika U €€ BaKHEWIIINE TaKCOHbI. buHOMUHaIbHAs HOMeHKIaTypa. [lonstue Buna. Cucremarnka )KUBOT-
HbIX. [lonsaTue nopoasl. Cucrematuka pacrenuil. [lonsitue copra. buonornueckas HOMEHKJIATypa — OCHOBA MPOPECCUOHANBHOMN JAESITeTbHOCTH.

Xumus. TpuBnaneHble Ha3BaHUs. PannonanbHas HoMeHkIaTypa. MexnyHaponHas HomeHknarypa MIOITAK. Xumudaeckue 351eMeHTH 1
MPOUCXOXKICHNE UX Ha3BaHMii. Knaccudukaius HeopraHn4eckux BemecTB (OKCUIbI, KUCIOThI, OCHOBAHUS, COJIM) U IPUHIIUIIBI 00pa30BaHUs UX
Ha3BaHUI.

®wusuka. Enuaunel u3mepenus puznueckux BennduH Ha Pycu. Equnanibet n3mepenus pu3ndeckux BEIUYUH B HEKOTOPBIX JPYTHX CTpaHaX.

MemayHaponHas{ CUCTEMA CANMHUI U3MCPCHUA (bHSI/I‘IeCKI/IX BeanunH — CH. OcHOBHEBIE U IMPOU3BOJHBIC CAVMHUIIBI U3MCPCHUSA Q)HSI/ILIGCKI/IX BCJINYUH
CHu



EcrecTBeHHOHAaYYHbIE TOHATHUS, 3aKOHBI U Teopuu. EcTecTBeHHOHayuYHbIE MTOHATHS. KOHKpEeTHBIE 1 a0CTpaKTHBIE €CTECTBEHHOHAYYHBIE MO~
HATUS. 3aKOHBI ecTecTBO3HaHMs. EcTectBeHHOHayuHBIe Teopuu. OnucarenbHble TEOPUH U 00BACHUTENbHBIE Teopuu. [Iporno3upytoias poib ecre-
CTBEHHOHAY4HBIX TCOPUH.

EctecTBenHonayuyHas kapTuHa mupa. KapTunel Mupa: penuruo3sas, ObIToBasi, XyoxkecTBeHHast. EcTecTBeHHO-Hay4YHasi KapTUHA MUpa
(EHKM). OBomtouust EHKM wu ee stanbl: apucToTeNeBCKUM, HBIOTOHOBCKUM, SUHIITEHHOBCKAs peBoJtoLus. [[puHIIMITBI TO3HAHUS B €CTECTBO3HA-
HUU: COOTBETCTBUSI, JOTIOJIHUTEILHOCTH, IPUYMHHOCTH, CHMMETPHUH

Mupsl, B KOTOpPBIX MBI kuBeM. Kiaccudukanus Mupos (Meramup, MaKpoOMHp, MUKPOMUD, HAHOMHP). ['paHHIIbI MUPOB M YCIIOBHOCTH 3THX
rpanul. [IpuGops! 11t U3ydeHHsi MUPOB, UX 3BOJIIOIUS OT CBETOBOro Mukpockomna P.I'yka 10 ckanupytoiero TynHenbHoro Mukpockona (CTM) u
aTOMHO-cHJI0OBOro Mukpockona (ACM). MonekynsipHOe paclio3HaBaHUE U €0 POJIb B IPUPOJIE U JKU3HH YelloBeka. KoMmbioTeph! OymyIiero.

JIaGopaTopHbIE OIBITHI.

1.IlocTpoeHne paBHOCTOPOHHUX TPEYTOJIbHUKOB U3 CIIMUYEK HA INIOCKOCTHU U B IIPOCTPAHCTBE.

2. MnarocTpalusarnprHIIMIIA COOTBETCTBUS.

3.MopnenupoBaHue NpuHIUIA padOThl CKAHUPYIOIIET0 MUKPOCKOTIA.

4.]loxazaTenbcTBO OENKOBOM MPUPOIbI (HEPMEHTOB.

[IpakTuueckas padora Nel. DOmnupuyeckoe o3HaHuE B U3yUYEHUU €CTECTBO3HAHUS.

[IpakTuueckas pabora No2. HaGmrogeHue 3a n3MeHEHUEM TeMIIepaTyphl JbJa U €0 COCTOSTHUEM MPU HATPEBAaHUU

[TpakTuueckas padbora Ne3. HaGroieHne 3a mpopacTaHueM ceMsiH Gacoiu

[Tpaktuueckas pabora Ne4. HaGmroaenue 3a ropsieii cBedon

Tewma 2. Meramup (124acoB)

Yenosek u Beenennas. XpoHOIOTHs aCTpPOHOMUYECKUX MPEACTABICHUI U OTKPBITHI: T€OlleHTpUYecKasi CHCTeMa MHUPa; aHTPOIOLIEHTPHYE-
CKasi cCUCTeMa MUPA; TeTMOLEHTpHYecKas cuctema Mupa. AcTpoHoMbl 16-19 B.B. 1 X BKJIaJ B pa3BUTHE NpeacTaBieHuil o Beenennoit. Kocmonorus.
Bxutag oTeuecTBEHHON HayKH B MUPOBYIO KOCMOJIOTHIO.

[Tpoucxoxaenue u crpoene Beenennoit. duznyeckue SBJICHUS U 3aKOHBI, CBI3aHHBIE C TPOUCXOKICHUEM U CTpoeHneM Beenennoit. D¢-
¢ext Homnepa. 3akon Xa06ma. Teopust bonbioro B3peisa. Enqunuiel namepenus kocmuueckux pacctosnuil. Hedecnble tena. Co3e3aus. 3Be3 -
Hble CKOIUIeHHUs. 3Be3/bl. [naneTsl. KoMeTsl, METEOPUTHI, ACTEPOUIBL.

Kak uenosek usyuaet meramup. IlepBbie Teneckonsl U od6cepBaTopuu. Teneckon-pedppakTop U Teaeckon — pedaekrop. Paanoreneckons! u
MeXIUTaHeTHbIe cTaHiMu. OpbuTtanbHas actpoHoMudeckas oocepsaropus (OAO).

3akoHbl IBMKeHHS HeOecHBIX Tell. [lepBrhril 3akon Kerutepa. Amoreit u nmepureil. XapakTepUCTHKH AJUTUTICA: (POKATBHOE pacCTOsTHUE, (POKYC,
0Cb, II0JIyOCh, SKCIIEHTpUCUTET. BTOpo# u TpeTtnii 3akoHs! Kerepa. 3akoH BCEMUPHOTo TAroTeHus. KocmMuueckne ckopocTu.

lanaktuku. O6mue cBeaeHus o radakTukax. YepHsie Abipbl. Kitaccuduxaius ragakTik: S7UIMOTHYECKHUE, CIUpaIbHbIe, HEMpaBUbHbIE, pa-
nuoranakThki. Hama ranakrtuka - Mieunsiit myTs. KBazapsl.



3Be3apl. ConHue. 3Be3/bl, UX poxaeHue. ClieKTpaJIbHbIN aHAIN3 - OCHOBA MCCIIEI0BaHUs XMMUUECKOTO COCTaBa 3B€3/1. XapaKTePUCTUKU
(CBEeTUMOCTb, CIIEKTpaNIbHBIN Ki1acc, 3¢ (deKTUBHAS TeMIlepaTypa) U Kinaccudukaius 38e3]1 (3KeITble U KpacHble KapiIuKu, KPaCHbIE TUTAHTHI, CBEPX-
TUTaHTHI, OClIbIe KapJIuKH, HEUTPOHHEIE 3Be3/Ibl). [Iponcxoxnenue Connia u ero crpoenue. CTpykTypa coaHedHoi atMocdepbl. COTHEYHBIN BeTep.

Comnneunas cucrema U ee riaHeTbl. Ctpoenue ConHEeYHON cucTeMbl, 1aHeTbl COJIHEUHOM cUCTEMBI. Jlpyrue cTpyKTypHbIe 3semMeHThl CoJl-
HEYHOM CHCTEMBI: CITyTHUKH IUIAHET, aCTEPOUIbI, KOMEThI, METCOPHUTHI.

JIaGopaTopHbIe OIBITHI.

1.0Onpenenenue reorpaduaeckoil MMPOTHI MO yriry HabmroaeHus [1ospHO# 3Be3 IbI.

2. [TocTpoenue sumca.

[TpakTuyeckas padora Ne5. Mzyuenue 3Be31HOTO HeOa C TOMOIIBIO TOABMKHON KapThI.

Tewma 3. O6omouku 3emun: mutochepa, ruapocdepa, armocdepa (13 gacos)

Crpoenne 3emnn. JIutochepa. BHyrpennee crpoeHue 3eMin U ee XUMHYeCKHi coctaB. CTpoeHue u coctaB TUToc epbl. MUHEpabl U rop-
Hble Topoabl. Pyasl. JIutocdepusie mautsl. 3emnerpscenus. [llkana Puxrtepa. UaTencuBHoCTh 3eMierpsicenuil. Llynamu.

I'unpocdepa. Oxeanst u mopsi. CocraB ruzpochepsl. Muposoii okean. Mops. Herunuunsie mopsi: CapraccoBo, Kacnuiickoe 1 Apanbckoe.
Tema MOpst B IPOU3BEACHUSIX MUPOBOI XyJJ0KECTBEHHON KYJIBTYPBHI.

Bogpl okeaHoB 1 Mopeil. XUMHUECKHUN cOCTaB MOPCKOW U okeaHnueckoil Bojbl. [Ipomuie. Jlen B okeane. I'pennianaus. Aurapkruaa. [{su-
*eHue BoJl MupoBoro okeaHna. [Ipunussl 1 oTiauBbl. Mopckue Tedenus. Tumsl Kiaumara.

Bogs! cymu. Boael cymu u ux knaccugukanus. Ponnuku. I'eizepsl.

MuHnepanbHble BoJIbI U UX Kinaccudukanus. [Ipodiaema npecHoit Boasl. O3epo baiikan. KapcroBele siBieHus 1 00pa3oBaHue CTATAKTUTOB U
CTaJIarMUTOB. AHOMaJIbHBIE CBOMCTBA BOJIbI U MX 3HAYEHHUE B MPUPOJIE.

Atmocoepa. [Torona. Atmocdepa u ee coctas. BeprukanbHoe cTpoeHre aTMocdepsl: Tponocgepa, crparocdepa, Mezochepa, Tepmochepa,
sk3ocdepa. CoctaB Bo3ayxa. O30HOBBIE ABIPHI U MapHUKOBBIN A dekT. [Toroga u kiumar.

AtmocdepHoe nasnenue. Berep. Atmocdepnoe nasienue. Kecconnas u BeicoTHast 60se3HH. L{IUKIOHBI M aHTUIMKIIOHBI. ATMOC(EpHbIe
¢pouThl. BeTpa 1 ux BUBI: IIKBaJ, CMEpY, aHTUIIAccat, naccar, opus, GéH, 6opa, CUPOKKO, MyCCOHBI, TallyHbI, yparaHsl, cMep4H, TopHao. [llka-
na bogopra.

Bnaxnocts Bo3ayxa. BnaxHnocts Bo3ayxa. [Icuxpomerp u 'urpomerp. Touka pocsl. Obsaka, ux Gopmsl u pasmepsl. Tyman. Ocaaku 1 Ux
tunsl. Pagyra.

JIaGopaTopHBbI€ OTIBITHI.

1.13yueHune cocraBa rpaHuTA.

2. MonenupoBaHue BbICOKOH INIOTHOCTH BOAbI MepTBOro Mopsi.
3.Pacmmpenne BOJbI IPY HarpEBaHUH.

[IpakTruyeckas pabora Ne6.M3yueHue KOUIEKIIUU TOPHBIX TOPOJT



[Tpaktuyeckas padora Ne 7.M3yueHne ®ecTKOH BOJbI M YCTPAHEHHUE €€ )KECTKOCTH
IIpakTrnyeckas pabora Ne 8.M3yueHue napaMeTpoB COCTOSIHHSI BO3lyXa B KaOMHETE.

Tewma 4. Makpomup. buocdepa. (21 yacon)

XKu3Hb, MPU3HAKK KUBOTO U UX OTHOCUTEIBHOCTb. OCHOBHBIE CBOMCTBA KUBOT'O OpPraHU3Ma: €AMHCTBO XMMHUYECKOTIO COCTaBa, OOMEH Be-
LIECTB, CAMOBOCIIPOU3BEACHUE, HACIEACTBEHHOCTh, U3MEHUYUBOCTD, Pa3BUTUE U POCT, pa3ApaKMMOCTb, TUCKPETHOCTb U LIEJIOCTHOCTD, SJHEPrO3aBU-
cuMOCTb. JKUBBIE CUCTEMBI, KaK CaMOYITPaBIISIOIINECS, CAMOPETYIMPYIOIIHMECS, CAMOOPTraHU3YIOIUECS CUCTEMBI. TpH Hayajla TEpMOAVMHAMHUKH.
[TonsTue sHTpONIUH.

IIpoucxoxnenue xu3Hu Ha 3emiie. OCHOBHBIE TUIIOTE3bI IPOUCXOKACHUS KU3HU Ha 3eMIle: KPEallnOHU3M, TUIIOTE3a CaMOIIPOU3BOJIBHOIO
3apOXKICHUS JKU3HU M3 HEXKHUBOTO, KOHIIEIIIHS OMOTeHe3a, TUIOTe3a MaHcnepMun. [ umoTe3a mponucxoKIeHNs )KU3HA TyTeM OMOXUMHYECKON IBO-
oy (runore3a OnapuHa—XonaehHa). Jluckyccus o BO3MOKHOCTH CYILIECTBOBAHUS BHE3EMHBIX [IMBUIIM3ALMH.

XHAMHMYECKUH COCTAB KJIETKUA. XMMHAYECKAsi OPraHu3alys KIETKH Ha aTOMHOM — 3JIEMEHTHOM, -ypOBHE. MakpoasieMeHTbl. MUKpPOAJIEMEHTBI.
MonekyspHblii ypOBEHb XMMUYECKOI OpraHu3aluy KIeTKH (MOJIEKYJIIpHBIN cocTaB KieTkH). Heoprannyeckue coequHeHus kieTku. Bona u ee
poiib. MuHepanbHble coinu. OpraHnyecKue BeIecTBa KIETKU.

VYpoBHM opraHu3anuy xu3HU. KileTouHblil ypoBeHb OpraHu3anuy Ku3Hu Ha 3emie. TkaHeBbll ypoBeHb. TUIIBI TKaHEH )KMBOTHBIX (IUTE-
JualibHas, COEJMHUTENbHAs, MbIIIIEUHas, HEpBHAsA) U pacTeHUM (0Opa3oBaTeibHasi, IOKPOBHAs, OCHOBHAsI U IpoBojsiias). OpranHsiii ypoBeHb. Op-
raHU3MEHHBINA ypoBeHb. [lonynsiuoHHO-BUI0BON ypoBeHb. buoreornenotuyeckuii yposenb. bruonenos. buocdepHsiii ypoBeHb.

IIpokapuots! 1 3ykapuoThl. [Ipokapuots! u sykapuoTsl. bakrepun u nx knaccudukanus: no popme (O0aUIIbl, KOKKH, CIIUPUILIBI, BUOPHO-
HbI), [10 TUIY MUTaHUS (CAapO(UTHI, TAPA3UTHI), IO OTHOIIEHHUIO K KUCIOpOy (a3po0bl, aHa3poObl). OcOOEHHOCTH CTPOEHUS OaKTepuil U UX KH3-
HezesaTeabHOCTU. Ponb 6akTepuu B IpUpPOJIE U )KU3HU YETIOBEKa.

[{uano6akTepuu (CUHE-3€JIeHbIe BOJJOPOCIN) M OCOOCHHOCTH X CTPOEHUS U KHU3HeesATeNbHOCTH. Ponb 1inano0akTepuil B pHpoe.

CrpoeHne KIETKH 3yKapHuOTOB.

Knerounas teopus. [Ipocreitmue. Bupycel. Kinerounas reopus u ee nonoxenus. [Ipocreifime: )KryTukoBble, peCHUUHBIE, aMeOOUIHBIE.
3HaueHue NPOCTEUIINX B IPUPOJIE U KU3HU YEJIOBEKA.

Bupycsl. CTpoeHne 1 0COOEHHOCTH )KU3HEEITeIbHOCTH BUPYCcOB. BupycHsle 3a0oneBanus yenoseka. BUY u CITU/I.

I'pu6sb1. Posib rpuboB B MpUpOIE U B XO3SHCTBE YEIOBEKA.

Okonornyeckue cucreMsl. [lonsaTre sxocuctemsl. buoton. buonenos. buoreonenos. Otanuus OuoreoreHo3a ot s3kocucTeMbl. Hectabmiib-
HbIE U CTaOWJIbHBIE IKOCUCTEMBI. THUIONOTHS KUBBIX OPTaHU3MOB SKOCHUCTEMBI: MMPOAYIIEHTbI, KOHCYMEHTBI, peAYyLEHTHI (carpo@uThl). ABTOTPOQBHI.
I'erepotpodsl. [ToHsiTHE O MHIEBBIX (TPOPHUUECKUX) HETIAX OHoreoneHo3a. bruonornyeckuii KpyroBopoT BelIeCTBa B IPUPOJIE.

[Tumessie nienu. Jkomorus. Dxonorudeckue ¢axktopsl. [Tumeas nens. J[Ba OCHOBHBIX THUITA TPOPUIECKUX TENEH — MacTOUIITHBIC (TIenn
BbIEJITaHNA) U JETPUTHBIC (1IeTH pa3nioxkeHus). [Iumesas ceTb. DKoJI0ruyeckue nupaMuabl (Y4MCIeHHOCTH, OnoMaccsl, sueprun). [Ipasuio 10
%.ITonsiTrie 06 sxonoruu. OCHOBHBIE POOIEMBI SKOJIOTHH. DKOJOTHYecKue PakTophl: abnoTHYECKUE, ONOTHYECKHE, aHTPOIIOT€HHbIE.



buocdepa. buocdepa u ee rpanunsl. Kornenmus sBomtonnu 6unochepsr B. M. Bepaanckoro. Hoocdepa. Texnocdepa. OCHOBHBIE MTOIX OB
B yueHuU o0 6nocdepe: sHepreTudeckuii, OMoreoXuMudeckuil, HH(MOPMALIMOHHBINH, TPOCTPAHCTBEHHO-BPEMEHHO, HOOC(hepHBINA. DKOIOrHIecKHe
po0JIeMbI YEIIOBEUECTBA.

[TonsiTre Guonornyeckoii sBomonuu. [ToHsTre 6noaornuecko BoOLUN. JIUTENbHOCTD, HEOOPATUMBII XapakTep, HApPaBJICHHOCTh IBO-
mouuu. OCHOBHBIE HallpaBJIEHUs ABOJIIOLMU. buonornyeckuii nporpecc. buonoruueckuii perpecc. AHTPONOre€He3 U €ro TaIlbl.

OontonnonHas Teopus. [Ipeanoceuiku co3aanus 3BoionmonHoi reopun Y. lapeuna. Jlornueckas cTpykTypa AapBUHHU3MA (M30BITOYHAS
WHTECHCHUBHOCTh Pa3MHOXKEHUS, 00ph0a 3a CYIIECTBOBAHUE U €€ BU/IbI, ECTECTBEHHBIN 0TOOp). CHHTETHYECKAs TEOPHsI SBOIIOIUH. MUKPOIBOJIOIHS.
Bunoo6pa3zoBanue(reorpaduyeckoe u 3Kooruyeckoe). MakposBoonus. [IBuxKyIye cuibl 3BOJIOLUH: MyTalIUOHHBIN MTPOLECC, MOMYISIIUOHHBIE
BOJIHBI, M30JAHsL. POPMBI €CTECTBEHHOT'O 0TOOPA: CTAOMIM3UPYIOLIHMA, ABMKYIHHA, AU3PYIITUBHBIN.

JIaGopaTopHbIE OIBITHI.

1. CroiictBa 6enkoB. CBoicTBa r1r0K03bl. CBOICTBa caxapo3bl. CBOMCTBA Kpaxmala.

[IpakTuueckas pabora Ne 9. Pacrio3naBanne opraHu4ecKux COeAMHEHUN

[IpakTuueckas padora Ne 10. M3yueHrne MUKPOCKOIIMYECKOTO CTPOCHUS KUBOTHBIX TKaHEH

[TpakTuueckast pabora Ne 11. M3yueHnue pacTUTENbHON U )KUBOTHON KIETKH

[IpaxTuueckas padora Ne 12. M3yuenue npocredmmx

[TpakTuueckas pabora Ne 13.M3ydeHre B3aMMOCBS3€i B HICKYCCTBEHHOM SKOCHUCTEME — aKBapUyMe U COCTaBJICHHE LIENeH MUTaHUS.

[IpakTuueckas pabota Ne 14. M3yueHue ObITOBBIX OTXO/IOB.

Tema 5. AGuotnueckue (pakTopbl U MPUCTIOCOOIEHHOCTh K HUM >KMBBIX OPraHU3MOB (26 4acoB)

Ocobennoctu knmumaTa Poccun. 30Ha apkTHUECKUX MYCThIHb, TYHIp U JdecoTyHap. Kinumat Poccun. Ipuponno-kinumarnyeckue 30861 Poc-
CUU: apKTUYECKUX IIYCTBIHb, TYHJP, JIECOTYHAP, TAUI'¥, CMEIIAHHBIX U IIUPOKOJIUCTBEHHBIX JIECOB, JIECOCTEIHAs, CTEIIEH, ITOIYITYCThIHb, IIYCTBIHb.
Pa3Hoobpazue u nprcrnoco6IeHHOCTh KUBBIX OPIraHU3MOB K TOM WJIM MHOW IPUPOJIHO- KIIMMAaTHYECKON 30HE.

OnexTpoMarHuTHas npupona ceera. Cser. Pazsutue npeacraBiieHuil o MpUpoIe CBETa. DJIEKTPOMArHUTHOE n3iydeHue. /iinna Bonssl. Ya-
CTOTa KOJeOaHHI.

[Ikasna 31eKTpOMarHUTHBIX BOJIH. []-JIy4u, peHTT€HOBCKOE U3yYeHUE, YIbTpa(HuoIeTOBOE U3ITyUeHHE, BUANMOE U3TyYeHue, HH(ppaKpacHoe
M3JIy4EHHEHN UX POJIb B IPUPOJIE U KU3HU YEIIOBEKA.

OnTnueckue cBoicTBa cBeTa. J[BolicTBeHHas pupoa cBeTa. POTOH. 3aKOHBI OTPaXKEHUS U ITPeIOMIIEHUs cBeTa. OTHOCUTEBHBIN MTOKa3a-
Teb npesioMieHus1. @akTopsl, BIUSAIONINAE HA ITOKA3aTellb MPEIOMIICHU: IPUPO/IA BEIIECTBA, TEMIIEPATypa, JJIMHA BOJHBI MA/IAFOIIET0 U3TyYEHHUS.
Peppaxromerp. Jucnepcus, nudpaxiust 1 HHTEpPEepeHLIns CBETA.

CBeT u IpUCIIOCOOIEHHOCTh K HEMY JKHUBBIX OPraHU3MOB. BiMsiHie cBeTa Ha OpTraHU3alMIo JKU3HEHHOTO IIMKJIa OpraHu3MoB. BHOpUTMBL.
®otocunTe3. Knaccuukaius pacTeHnil Ha CBETONIOOMBBIE, TEHENIOOUBbIE U TeHEBBIHOCIUBBIE. DOTOTpONN3M. 3HAaUEHHE CBETA JUIsl OpUEHTALIUU
JKUBBIX CYLIECTB B IIPOCTPAHCTBE. BMOIFOMUHECHIEHIINA U €€ POJIb B KU3HH KUBOTHBIX.



BuyTpeHnHss dHeprus MakpOCKOIIMYECKON CUCTEMBL. TepMOIMHAMUKA U €€ IIPOrHOCTUYECKOE 3HaYeHe. BHYTpeHH s SQHeprus TepMOJUHA-
Mudeckon cuctemsl. [lepoe Hauano TepmoanHaMuku. Temnonepenayda. TemtonpoBogHocTs. KoHBEKIM: ecTeCTBEHHAs U IPUHYAUTENbHasA. Ten-
JIOBOE U3JIy4YCHHUE.

TemnoBoe paBHoBecue. Temneparypa. Bropoe Hagano tepmoaunamuku. Konmyecto Ternorsl. Temnoemkocts. TemmoBoe paBHOBECHE.
TepMoIMHAMUUYECKUE CUCTEMBI TPEX THUIIOB: U30JIMPOBAHHBIE, 3aKPBITHIE U OTKPBITHIE. TeMieparypa, Kak ImapaMeTp COCTOSIHUS TEPMOJIUHAMUYE-
CKOU CHUCTEMBI.

Temnepatypa 1 npucnocoO0IeHHOCTb K HEH KHUBBIX OPraHU3MOB. TepMoperysnus B )KkuBoi mpupoje. Ternnonpoaykuus 1 TemIooTaaqa.
MexaHu3MBbl TEPMOPETYJISIUH KUBOTHBIX U pacTeHuid. TemnepaTypa Tena uenoBeka u ee gpusnonornyeckas poib. Knaccupukanus >KMBOTHBIX 110
TEMIIepaTypHOMY PEXHUMY Ha TOMOHOTEpPMHBIE, TOWKUIIOTEPMHBIE U reTepoTepMHble. Kitaccudukanys opraHu3MoB 110 TeMIepaTypHOMY UHTEpBa-
7y oOUTaHUs: IBPUTEPMHBIEC U CTEHOTEPMHBIE. AKKIMMAaTH3alus. TeMIepaTypHbIi PEKUM.

Crpoenue Monexyisl U pusnueckue cBoiictBa Bojbl. CTpoeHHe MOJIEKyYIbl BOJbl. Bona kak pactBopuTess. @U3nUecKue CBONCTBA BOJIBIL:
aHOMaJIbHAs TEMIIepaTypHasi 3aBUCUMOCTD IIJIOTHOCTH BOJIbI; BEICOKOE MIOBEPXHOCTHOE HATSKEHUE BOJIbl; aHOMAJIBHO BBICOKHME 3HAYEHUS TEMIIEpa-
TYp KUIEHHUS U MIJIaBJICHUs BOJbI; BBICOKOE 3HAUEHHE TEINIOEMKOCTH BO/bL. 3HaYeHHEe (PU3NUYECKUX CBOMCTB BOABI ISl IPUPOIBL.

DnektponuTryeckas auccounanusi. OCHOBHBIC MOJOXKEHUS TEOPHUH deKTposiuTruueckon nuccoruanuu (TO). DnekTpoauTsl U HEANEKTPO-
authl. Knaccuukaius MOHOB 1O Pa3IM4YHbIM OCHOBaHUAM. MeXaHU3Mbl TUCCOLMALIUN 3JIEKTPOJIMTOB C pa3HBIM THIIOM XUMHUeCcKoil cBsa3u. Cre-
IIEHb JIEKTPOJIUTHUECKOM aucconranuu. Conu, KUCI0Thl U OCHOBaHUs B cBeTe TO/I.

PactBopumocTs. pH, kak nokasarenb cpelibl pacTBopa. PacTBOPMMOCTD U ee KOJIMYeCTBEHHAs XapaKTepUCTHKA — KO3 PULIMEHT pacTBOpU-
MocTu. MaccoBas 7107151 paCTBOPEHHOT 0 BelllecTBa B pactBope. Bona kak amdonurt. [lonsarue pH pactBopa. 3nauenue pH B npupone. 3nauenus pH
(U3UOTOTHUECKUX KHUIKOCTEH UeoBeKa B HOpMeE.

XHUMHUYECKHE CBOMCTBA BOALI. XMMHUYECKHE CBOMCTBA BOALL. B3anMoielicTBre BOIEI ¢ MeTajUIaMH. B3anMoieiCTBUE BOJBI ¢ OKCUIIaMU.
I'mapatanus. BzanmoneiictBue Boasl ¢ consimu. ['unponus. Paznoxenue Bojibl. IloHsTHE 00 35ekTposnse U GoToause.

Bopa - abuotnueckuii pakTop B kHU3HM pacTeHUi. Posb BosbI B Onocdepe: KoablOenb KU3HHU, cpefia 00UTaHUs, yYaCTHUK OMOXUMUYECKUX
IPOIIECCOB, YYACTHUK CO3/1aHUsI OMOTeOL€HO30B, PEryJIATOp KIMMaTa Ha TUIaHeTe.

['unponu3 opraHMYEcKUX BEIIECTB B KHUBBIX OPraHU3MaXx.

Knaccugukaius pacTeHui o OTHOLIEHUIO K KOJIMYECTBY BOJIbI B OKpY>Karollel cpese: ruiaToGuTel, THAPOPUTHI, TUTPOPHUTHI, ME30O(PUTHI,
KCepO(UTHI.

Conenocts, kak abnoruueckuii paxrop. Comu. Knaccuduxanus coneir. Hanbomnee pacrpocTpaHeHHbIE KUCIBIE COJIU, UX IPUMEHEHHE.
JKecTKkoCTh BOJEI.

Conu xKak MHUHEpai000pa3yrolie BEeecTBa.

Conu — abuotnueckuit pakrop. [Iprcrnoco01eHHOCTh pacTeHHI U KUBOTHBIX K Pa3IMYHOMY COJIEBOMY pekUMY. BinsHue conu Ha opraHusm
4eJI0BEKA.

[TouBa, xak abuotnueckuit ¢pakrop. [lonstue o nouse u knaccudukanus noys. Ipornecc nouBoodpazoBanus. daaguueckue GakToOpbl CPeIbl
U TIPUCTIOCOOJIEHHOCTh K HUM JKUBBIX OPraHU3MOB. 3HaU€HHUE MOYBHI B IPUPOJIE U KHU3HH YellOBeKa: cpejia OOMTaHUs KUBBIX OPraHU3MOB; IKOHO-
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MHYECKOE 3HaYeHUE, 00J1a/1aeT MI0J0POANEM, OKa3bIBACT CYIIECTBEHHOE BIMSIHUE HAa COCTaB M CBOMCTBA BCEH ruIpocdephl 3eMiIH, SBISETCS T1aB-
HBIM PETyJIATOPOM cocTaBa aTMochepsl 3eMin, BaXKHEHIINN KOMIIOHEHT OuoreorieHo3a. L[BeT 1 1uarHocTuka mous.

buotnueckue hakTopsl OKpysKaromien cpeasl. buorudeckue GpaxTopsl.

buoTtnueckrie B3auMOOTHOILIECHHUS MKy OpraHM3MaMu: KOHKYPEHIUS, XUIITHUYECTBO, CUMOHNO03 (MyTyalnn3M, KOMMEHCAIN3M), Tapa3uTU3M
(9KTO- M 3HA0Napa3uTel). [IpuMeps! OMOTHYECKUX B3aMMOOTHOIICHUH B TIPUPOJIE.

JIaGopaTopHbIe OIBITHI.

1.HaGmronenue naTepdepeHIIMOHHON KapTHHBI HA MBITLHOM IIJICHKE.

2.Habmonenne nudpakiimoHHON KapTUHBI.

3. HaGmroienue pacrpocTpaHeHHs BOJAHBIX PaCTBOPOB MO PACTEHHUIO.

[IpakTuueckas pabota Ne 15. IIpucrnocoOiIeHHOCTh OPraHu3MOB K cpejie OOUTaHUsI.

[IpakTuueckas padora Ne 16. M3yueHue BOJIHOBBIX CBOMCTB CBETA.

[IpakTuueckas padbora Ne 17. M3yuenue nzo0paxeHus, JaBaeMoro JHH30M.

[IpakTuueckas padora Ne 18. M3mepenue yneiabHON TEIIIOEMKOCTH BOJIBI.

[IpakTuueckas pabora Ne 19. MccnenoBanue cpeibl pacTBOpa CoJeil U COKa pacTeHUI.

[IpakTuueckas padora Ne 20. M3yuenue cocraBa oy

Tema 6. [IpoctpancTBo u Bpemst (4 yaca)

[TonsTus npoctpancTBa U BpeMeHH. [IpocTpaHcTBO U BpeMs B kilaccuueckoid Mexanuke HproToHa. AGcontoTHOe npocTpancTBo. OqHOpOA-
HOCTb NpocTpaHcTBa. M30TponHocTs npocTpancTBa. VHeplmanbHas cuctemMa oTcdyera u nepBbiii 3akoH Hetotona. IlpeoOpa3oBanus ["anunes u
MIPUHITMIT OTHOCUTENBHOCTH ['anmunes. A6comtotHoe Bpemsi. Criennanbhas Teopust orHocutensHocTH (CTO). [IBa moctynata CTO u ocHOBHBIE
CJIEZICTBHUS, BhITEKatomue u3 Hux. O6mas Teopus otHocutesnsHoctu (OTO).

buopurmsl. buoputmsl. Tunbsl OnopuT™MOB: (pU3HONIOrHUECKUE U 3KoJorndeckue. [Ipumepsl pa3muuHbIX THIIOB OMOPUTMOB Y PACTEHUN U
XKUBOTHBIX. PoToneprnonnsm buoputmsl yenoseka. JJMCHHXpOHU3M.

Crnioco0OsI nepenaun nHGOpManuu B xkuBoi npupoae. [lepsast u Bropas curHaibHble cucteMbl. OOMeH nH(OpManen Ha pa3IuYHbIX YPOB-
HSIX OpraHu3aluM KU3HU. Peakiiuym MaTpuyHOro cuHTe3a (MpUHLUI KoMIuleMeHTapHocTH). daromuros. Peduieke, DTonorus.

Nupopmanus n yenoek. BosHuKHOBEHUE U pa3BUTHE HOCUTENEH MH(OPMALIUU C IPEBHEHIINX BPEMEH /10 HAIlIEro BPEMEHH. DBOJIOLUS CO-
BPEMEHHBIX HH(OPMAIIMOHHBIX PECYPCOB

Tema 7.3ammra nccinenoBaTeIbCKUX IPOEKTOB (3 yaca)



2. l'[.na}mpyeMLIe pe3yJbTaThbl 0CBOCHUSA yqeﬁﬂoro npeamMera

OcBoenne yuebHOTO mpeaMeTra «MaremaTuka» JTOJDKHO o0ecrednBaTh AOCTHKEHHE Ha YpPOBHE OCHOBHOTO 0OmIero oOpa3oBaHUs CIEenyIo-
HIMX JIMYHOCTHBIX, METANPEAMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB:

JIMYHOCTHBIE PE3YJbTATbI

JleaTenbHOCTh yUnuTeNs B 00y4eHHH €CTeCTBO3HAHUS B CPEAHEN IIKOJIE JOJDKHA OBITh HAIpaBiIeHA HA JTOCTH)KEHUE O0yJaroIIUMUCS CIIey-
IOLIMX JINYHOCTHBIX Pe3yJIbTaToB:

1) B IEHHOCTHO-OPUEHTAIIMOHHOH cpepe — YyBCTBO TOPJOCTH 32 POCCUHCKUE €CTECTBEHHbIE HAyKH, TyMaHH3M, OTHOIICHUE K TPYy, Liese-
YCTPEMJIEHHOCTb;

2) B Tpy10BO#i c(hepe — rOTOBHOCTH K OCO3HAHHOMY BBIOOPY AajibHEMHIeH 00pa3oBaTeIbHOM U TPO(EeCcCHOHANTBHON TPAEKTOPHUH;

3) B mo3HaBaTeIbHON (KOTHUTUBHON, MHTEIIEKTYalbHOI) cepe — yMeHUe YIpaBisaTh CBOCH 1M03HABATENbHOMN 1S TEITbHOCTBIO.

IIponiecc oOyueHust HaIpaBieH HA Pa3BUTHE JIUYHOCTH O0YYAIOLIUXCS, B TOM YHCIIE JyXOBHO-HPABCTBEHHOE pa3BUTHE, YKPEIUIEHUE TICUXU-
YECKOT0 3/I0pOBbsl M (PU3NYECKOE BOCIIMTAHME, HA MPUOOIICHNE O0YyJalOUIMXCs K POCCUUCKUM TPAJAWLIMOHHBIM JTyXOBHBIM IICHHOCTSIM, BKIIOYAs
KYJIbTYpPHBIE LIEHHOCTH CBOCH 3THUUYECKOW IPYIIIbI, PaBUJIaM U HOpMaM IOBEJIEHHS B POCCHICKOM O0IECTBE.

I'paxnanckoe H JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINIOJHEHHUIO 00S3aHHOCTEHN I'pakJaHUHA U peall3alliy ero Ipas, MIPEJCTaBICHUEM O HAyYHBIX OCHOBaX (DyHKLMOHUPOBA-
HUS PA3JIMYHBIX CTPYKTYP, ABJICHUH, MPOLIETyp TPakIaHCKOT0 o01IecTBa (BbIOOPHI, OMPOCHI U TP.);

TOTOBHOCTBIO K OOCYX/IEHUIO ITHUECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUECKUM MPUMEHEHNEM JOCTHKEHUH HAayKH, OCO3HAaHUEM Ba)KHOCTH
MOpPaIbHO-3THUECKUX MPUHIUIIOB B I€ATEIbHOCTH YUEHOTO.

TpynoBoe Bocnnuranue:

YCTaHOBKOW Ha aKTHMBHOE y4acCTHE B PEIIEHUU MPAaKTHUUYECKUX 3a/1a4, OCO3HAHHEM BaXKHOCTH HAay4YHOIro oOpa3oBaHMs Ha NPOTSKEHUM Bcel
AKHU3HU JIJIs1 yCHEeTHON MpOo(eCCUOHATbHON JIeSITENbHOCTH U Pa3BUTHEM HEOOXOANMBIX YMEHH; OCO3HAHHBIM BHIOOPOM M MOCTPOEHUEM MHIUBUIY-
aJIIbHON TPaeKTOpUU 00pa30BaHMS U )KU3HEHHBIX TUIAHOB C YYETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN.

ICTETHYECKOE BOCIIMTAHHE!

CIIOCOOHOCTBIO K MOILMOHAJIBHOMY U ACTETUYECKOMY BOCHPUSITHIO HAyYHBIX OOBEKTOB, 33aJa4, PEIICHUMN, pacCyKJIeHUN; YMEHUIO BUIETh
3aKOHOMEPHOCTH B UCKYCCTBE.

IleHHOCTH HAYYHOI'0 NO3HAHMS:

OpHEHTAaIel B JIESTETbHOCTH Ha COBPEMEHHYIO CUCTEMY HAayYHBIX HpPEACTaBICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS YEJIOBEKa,
IPUPOJIBI U 00IIECTBA, TOHUMAHUEM HAYKU KakK cepbl 4eTOBEUECKON NeATEIbHOCTH, 3TANOB €€ pa3BUTHUS M 3HAYUMOCTH JUIsl Pa3BUTHUS LIMBUIIU3a-
LIMY; OBJIQJICHUEM SI3BIKOM HAyKH M HAay4HOH KyJbTYpOM Kak CpEICTBOM II0O3HAHUS MHUDPA; OBJAJEHUEM IPOCTEHIINMU HAaBBIKAMH HCCIIEN0BATENb-
CKOH JeATEIILHOCTH.

Puznyeckoe BOCIUTAHHE, (pOpMUPOBaHHE KYJbTYPBbI 310POBbSI H IMOLMOHAJIBHOI0 0JIArONMOTYYHs:
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TOTOBHOCTHIO IPUMEHATh HAYYHBIX 3HAHUS B MHTEPECaX CBOETO 3/I0POBBS, BEICHUS 3J0POBOTO 00pasa KMU3HH (340POBOE MUTAHUE, cOaIaH-
CHUPOBAHHBIM PEXXHUM 3aHATUN M OTAbIXA, peryisipHas (U3MYecKas aKTHBHOCTB); COPMHPOBAHHOCTHIO HaBbIKa pedICKCHH, TPU3HAHUEM CBOETO
IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPyroro 4yejaoBeKa.

IKoJI0rnYecKoe BOCIIUTAHKE:

OpHEHTaIel Ha MPUMEHEHNE HAyYHBIX 3HAHUN JUIs PEIICHHS 3a/1a4 B 00JIACTH COXPAaHHOCTH OKPYXKAIOIIEH Cpeibl, IIIaHUPOBAHUS TOCTYTI-
KOB M OILICHKH MX BO3MOXXHBIX IMOCJIEACTBUHN JJIsI OKPYXKAIOUIEH Cpe/bl; OCO3HAHUEM TJIO0AIBHOTO XapaKTepa dKOJOTHUYECKUX MPOOJIeM U IMyTeH HX
peenus.

JIMYHOCTHBIE Pe3yJibTaThl, 00eceYnBAKIIME ANANTANMI0 00yYAIOIIErocss K M3MEHSIIOIUMCS YCJA0BHSAM COIMAIBHON U NMPUPOAHOI
cpeabl:

TOTOBHOCTBIO K JCHCTBHUAM B YCJIOBHUSX HEOMPEAeNEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHYECKYIO JIesSTeNb-
HOCTb, B TOM YHCJIC YMGHI/IC yT-II/ITI)CFI y )lpyrnx JIIOIICI;'I, HpI/IO6peTaTI) B COBM@CTHOI71 JACATCIBbHOCTU HOBBIC 3HAaHHNA, HABBIKKM M KOMIICTCHIIMN U3 OIIbI-
Ta APYTUX;

HGO6XO[[I/IMOCTI)IO B (bOPMI/IpOBaHI/H/I HOBBIX 3HaHI/II71, B TOM YHCJIIC (1)OpMy.HI/IpOBaTI) nacu, IOHATHUsA, T'MIIOTE3bI 06 O6T)€KT8,X U ABJICHHUAX, B
TOM YHCJIC PaHEe HEM3BECTHBIX, OCO3HABATH AC(PHUIIUTHI COOCTBEHHBIX 3HAHUN U KOMIICTCHTHOCTEH, IJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHTYAIIMIO, BOCIIPUHUMATH CTPECCOBYIO CHTYAIIMIO KaK BBI30B, TPEOYIOMUH KOHTPMEDP, KOPPEKTH-
pOBAaTh MPUHUMAEMBbIE PEIICHUS U JCHCTBUS, (DOPMYIUPOBATH U OLICHUBATh PUCKHU U MOCIEICTBUS, JOPMUPOBATH OIIBIT.

METAIIPE/IMETHBIE PE3VYJIBTATHBI

Memanpeomemnvimu pe3ynvmamamu 0OCBOCHUS BbITYCKHUKaMH CPEHEN HIKOJIbI POTrpaMMBbl IO €CTECTBO3HAHUIO SIBIISIFOTCSL:

1) ucrnonb30BaHNEe YMEHHI W HABBIKOB Pa3IMUYHBIX BUOB [MO3HABATEIBHOM NEATEIBHOCTH, MPUMEHEHUH OCHOBHBIX METOJIOB MMO3HAHUS (CH-
CTEMHO-UH(GOPMAIIMOHHBIN aHATN3, MOJICIIMPOBAHUE) JIs1 U3YUEHUS PA3TUYHBIX CTOPOH OKPYKAIOIIEro €CTECTBEHHOTO0 MUPA;

2) WCTIOIb30BaHUE OCHOBHBIX HHTEIICKTYaJIbHBIX OMEpaIfii: (OpMYyIMPOBAaHKME THUITOTE3, aHAIU3 U CHHTE3, CpaBHEHUE, 0000IIEHUE, CUCTe-
MaTHu3aIusl, BhISIBJICHUE IPUUYUHHO-CIICICTBEHHBIX CBS3€H, TOUCK aHAJIOTOB;

3) yMeHHe TeHepUpOBaTh HICH U OTNPEIENIATh CPECTBA, HEOOXOIUMBIE ISl UX PEeaTU3alIlii;

4) yMeHHe OTpeessaTh LENN U 3a/1a41 JAeITeIbHOCTH, BEIOMpPATh CPECTBA PeaTH3aliK IIE/IH | IPUMEHATh UX Ha MPAKTHKE;

5) ucrnonb30BaHKUe Pa3IMYHBIX UCTOYHHMKOB JJIS TMOJYYSHHSI €CTECTBEHHOHAYYHON MH(OpMAINH, TOHUMAaHHE 3aBUCUMOCTH COJAEPIKaAHUS U
dbopmbI TipeicTaBICHHS HH(OPMAITUH OT 1IeJIel KOMMYHUKAIIMK U aJipecaTa.

INPEAMETHBIE PE3YJIBTATHI

ILnannpyeMble NpeAMeTHBIE pe3y/IbTaThl.
BbpInyCKHUK Hay4YuTCH:

11



*OpuUeHmuposamsbcsa B COBPEMEHHBIX HAyYHBIX MOHATUAX U MHPOPMALUU €CTECTBEHHOHAYYHOTO COJCPKAHUS, ONpedensamsb VNCTOUHUKU
€CTECTBEHHOHAYYHOT'O COZIEP)KaHUs, [10JIyyaTh U3 HUX HHPOPMALIMIO U UCHOJIb30BATh €€ B yUeOHOM U IOBCEAHEBHOM KU3HM;

*UCNOIb306aMBHEKOTOPBIEITICMEHTBl UCCIEI0BATEIILCKOIO METO/A; IEMEHTBI SMIIMPUYECKOIO M TEOPETUYECKOTO YPOBHEHW HAy4HOIO II0-
3HAHUS;

* 61a0€nb 0CHOB0NONAZAIOWUMY €CHIECH6EHHOHAYYHBIMU NOHAMUAMU . €CTECTBEHHOHAYUHBI METOJ[ I03HAHMs, CTPOEHHE aTOMa, JIEK-
TPOMAarHUTHOE I10JI€ U 3JIEKTPOMArHUTHBIE BOJIHBI, KBAaHT, PaJMOAKTUBHOCTb, (POTOA(P(EKT, 3IEKTpOMAarHUTHAs UHIYKLUs, 3BoJItoLus BeeneHHol,
Oonboi B3pbIB, CONHEYHAs! CUCTEMA M €€ TUIAHEThI, TAJIAKTUKA, SBOJIIOLUS 3EMITH, T€0JIOTHYECKUE 000T0UKH 3eMJIIH, TIepUOJUUECKUI 3aKOH, XU-
MHYECKas CBS3b, XMMUYECKAsl peaKIysl, TUCIIEPCHBIE CUCTEMBI, (POTOCHHTE3, MAKPOMOJIEKYJIa, IPUPOJHBIE U CHHTETHUECKHUE MTOJIMMEPBI, OOk, Ka-
TAJIN3aTOp, PEPMEHT, YYKapHOTHIECKasi U MPOKapuoTHYECKas KIeTKH, nuddepeniuanus kinetok, JJHK, Bupyc, Ononormnueckas 3BoroIHs, OHOpa3-
HOOOpa3ue, opraHusM, IMOIYJALUSA, 3KOcUcTeMa, Ouocdepa; Tpu Hayajla TEPMOAMHAMHUKH, OMOTEXHOJIOTUS, HAHOTEXHOJIOIMs, 3JI0POBBIH 00pa3
JKU3HH,

* Xapakmepu3oeams COACPKAHUE BEIyIUX E€CTECTBEHHOHAYYHBIX TEOpPUH, 3aKOHOB M 3aKOHOMEPHOCTEH: CBOMCTBaX BELIECTBA MU IIOJIA,
IPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, IMHAMHYECKUX M CTATUCTHYECKUX 3aKOHAX MPUPOABI, JIEMEHTAPHBIX YacTULaX M (yHIaMeH-
TaJIbHBIX B3aUMOJICHCTBUSAX, CTPOCHUM U 3BOJIIOLUMHU BceleHHOM; 3HaKOMCTBO € OCHOBaMU (DyHJIaMEHTaIbHbIX (PU3NYECKUX TEOPUH - KIIACCUYECKOM
MEXaHUKH, MOJIEKYJSIPHO-KUHETUYECKONM TEOPUM, TEPMOJMHAMUKH, KIACCHYECKOW JJIEKTPOJUHAMUKH, CIELUAIbHOM TEOPUH OTHOCHUTEIBHOCTH,
3JIEMEHTOB KBaHTOBOM TE€OPUH; KJIETOUHAs TEOPHUs, XPOMOCOMHAs T€OpUsl HACIEICTBEHHOCTH, CHHTETUYECKAsi TEOPHS IBOJIIOLIMH, TEOPUs aHTPOIIO-
reHe3a, yueHue 0 NyTAX M HamlpaBieHUsX 3Bojtouuy; yuenue B.M. BepHanckoro o Ouocdepe, CymHOCTh 3aKOHOB T'€HETUKU 3aKOHOMEPHOCTEN U3-
MEHUYUBOCTH, NPABUJIO FKOJIOTUYECKOM MUPaMU/Ibl; OCHOBHbBIE 3aKOHBI XMMHUHU(COXPAaHEHUsI MacChl BELECTB, IIOCTOSHCTBA COCTaBa, 3aKOH ABOTapo,
NePUOANYECCKUI 3aKOH M MEPUOMUYECKas CHCTeMa XUMHUUeCKux 3aeMeHToB JI.M. MenpeneeBa), BakHeHIMe TCOPUN XUMUU (XUMHUYECKOM CBSI3H,
3JEKTPOIUTUYECKOHN TUCCOLMAIINN, CTPOSHHSI OPraHMYECKUX COECAMHEHU);

* CPA6HUEAMb ECTECTBEHHOHAYUHBIE OOBEKTHI, IPOLIECCHl U ()OPMYIUPOBATH BBIBOABI HA OCHOBE PE3Yy/IbTaTOB CPABHEHUS;

* 00BACHAMDB POJTIb €CTECTBO3HAHUS B (OPMUPOBAHUH HAYYHOI'O MUPOBO33PEHHS HA OCHOBE BOJIIOLIMU €CTECTBEHHOHAYUHOW KapTUHBI MUpa
(pusnyeckas, MexaHHUECKasl, AIEKTPOJMHAMHYECKAsl, KBAHTOBO-TI0JIEBas), a TAK)KE €IMHCTBA 3aKOHOB IIPUPO/Ib BO BeeneHnHoil;

*npu6oOUmd IKCnepuMenm u/unu Hadnwoenus, 000CHoEbléaoue aATOMHO-MOJIEKYISIPHOE CTPOECHUE BELIECTBA, CYHIECTBOBAHHME DIICK-
TPOMAarHUTHOTO TOJII M B3aUMOCBSI3b JIEKTPUYECKOTO U MarHUTHOTO TOJIEH, BOJHOBBIE U KOPIYCKYJIIPHBIE CBOKWCTBA CBETA, CBA3b MACCHI U JHEP-
I'MH, HEOOPAaTUMOCTh TEIUIOBBIX MPOLECCOB, pa30eraHue rajJakTUK, NePUOJUUYHOCTh B U3MEHEHUH CBOMCTB XMMHUYECKUX 3JIEMEHTOB U 00pa3oBaH-
HBIX MMH BEILECTB, 3aBUCUMOCTh CBOMCTB BELIECTBA OT CTPYKTYPBbI MOJIEKYJI, 3aBUCUMOCTbh CKOPOCTH XUMHUYECKOW pPEaKIUU OT TeMIIepaTyphl U Ka-
TaJIN3aTOPOB, CMEIICHNE COCTOSIHMS XMMUYECKOTO PaBHOBECHs JJIsi OOpaTUMBIX peakiMid, KIETOYHOE CTPOCHHE YKUBBIX OPraHM3MOB, OOMEH Be-
IIECTB U MpeBpallleHus sHepruu B kieTke, poib JIHK kak HocuTens HaciaeacTBEHHON MH(POpPMAIMH, SBOIIOLUIO KUBOW MPUPO/bI, MPEeBpaIlleHus
SHEPruU M BEPOSATHOCTHBIN XapakTep MPOLIECCOB B JKMBOM M HEXHBOW MPHPOJIE, B3aUMOCBI3b KOMIIOHEHTOB KOCHUCTEMBI, IPUCIIOCOOIEHHS Opra-
HU3MOB K BIMSHHUIO Pa3JIMYHBIX SKOJIOTHYECKUX (DAKTOPOB, BIMSHHUE EATEIHHOCTH Y€I0BEKa Ha IKOCHUCTEMBI;
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* K1accuguyuposeamsp ypoBHU Hay4YHOT'O MIO3HAHUS U UX COCTAaBJISIONINE, MUPBI (HAHOMUP U MUKPOMHUP, MAaKpPOMUP, METAMUP), THUIIbI XUMH-
YECKOW CBSI3U, HEOPTaHUYECKUE U OPTraHMYECKUE BEIIECTBA, AUCIIEPCHBIE CUCTEMBI, (PM3MUYECKUE SBIICHUS, XUMUUYECKUE PEaKLUU, YPOBHU OpTraHU-
3al[UU )KU3HHU, KUBBIC OPIaHU3MBI, KIETKU;

*00BbACHAMb NPUKIAOHOE 3HAYEHUE BANCHEIIUUX 00CIUNCCHUI 8 001aCmU eCIeCn8eHHbIX HAYK 0.1 Pa3BUTHUS DHEPTeTUKH, TPAHCIIOPTA,
MEIUIUHBI U CPEICTB CBS3U, XpPaHEHHS U Nepenadn MH(OOpMaIiH, MOJYyYSHUsI CHHTETHYECKUX MaTepuaioB M MEAMLMHCKUX MpenapaToB C 3aaaH-
HBIMU CBOICTBaMH, B TOM YHCJIE C TOMOIIbIO OMOTEXHOJIOTUN U HAHOTEXHOJIOTUH, JIeUeHUs MH(EKIIMOHHBIX 3a00JIeBaHMIA, OXPAaHbI OKPYKAIOLICH
Cpensbl;

* HOHUMAMBEKA) 8EJIUKUX YUEHBIX, B TOM YHCIIE U POCCUICKUX, B (HOPMHUPOBAHHE COBPEMEHHOI €CTeCTBEHHOHAYYHON KapTHHBI MUPA;

* gpl0enAmp CyIIECTBEHHBIC NPU3HAKN €CTECTBEHHOHAYUHBIX CHCTEM Pa3HbIX YPOBHEH: MaTepUM (BELIECTBO U I0JIE), SIBJIECHUHN (TEIUIOBBIX,
ANEKTPUUYECKUX, DIEKTPOMArHUTHBIX, CBETOBBIX ), FalakKTUK, COTHEYHOW CHCTEMBbI, 3eMJId U €€ 000JI04YeK, ECTECTBEHHBIX U UCKYCCTBEHHBIX SKOCHU-
CTEM, BUJIOB, OPTAHU3MOB, KJIETOK, XMMUYECKUX 3JIEMEHTOB, XMMUYECKUX BEIIECTB U XUMUYECKUX PEAKIIU.

*H0/16306aMbCA CCTECTBEHHOHAYYHON TEPMUHOJIOTUEN U CUMBOJIUKOM, COBPEMEHHBIMH MPUOOpaMHU JIJIsl U3MEPEHUS U HaOII0eHUS;

* noHumams HEOOXOMMOCTD COOTIOICHUS TPEANUCAHUA U TEXHUKN O€30MaCHOCTH, IPEAJIaraéMbIX B HHCTPYKIUSAX 10 HCIIOJIB30BAHMIO JIe-
KapCTB, CPEICTB OBITOBOM XUMUH, SJCKTPUUECKUX MPUOOPOB, CIOKHBIX MEXaHU3MOB, IOMAIIHUX POOOTOB.

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYYUThCS:

* gocnpunumams 0OBEKTHI )KUBOI U HEKUBOM MPUPOIbI CUCTEMHO C TOUKU 3pEHUS €CTECTBEHHOHAYYHON KapTHUHBI MUPa Ha OCHOBE CUHTE3a
bu3nueckoil, 6MOIOrNYecKoil U XMMUYECKOH KapTHH MUPA;

* gbl0GUAMD 2UNOME3bL U NPEOIAzanmy NYmu uX NPoGepKu; 0enanb 6b1600bl HA OCHOBE dKCIIEPUMEHTAIIBHBIX JJAHHBIX, IIPEACTABICHHBIX B
BUje rpaduka, TabIUIbl MK TUarpaMMbl;

* 6bINONIHAMb UCCIIEA0BATEIBCKUI MIPOEKT 110 €CTECTBO3HAHUIO IIOITAMHO: ONPENEIECHUE TEMBI, N3yUYE€HUE PA3JINYHBIX HUCTOYHHUKOB HH(POP-
Malyy, IOCTAHOBKA LI€JIN U 3a]a4, BBIJBUKCHHUE TUIIOTE3bl U IIyTEH €€ dKCIEPUMEHTAIBHON MTPOBEPKH, MPOBEACHNE DKCIIEPUMEHTA C UCIIOJIb30Ba-
HUEM COBPEMEHHBIX MPUOOPOB, aHAIIU3 €ro pe3yabTaToB, GOPMYIUPOBAHNE BHIBOJOB U MPEJICTaBICHHE TOTOBOTO MH(OPMALMOHHOTO MPOAYKTa B
BUJI€ IPE3CHTAIMU U ITyOJIMYHOTO BBICTYIIIICHUS;

* pabomams ¢ ecmecmeeHHOHAYUHOU UHPopmayueil, conepxaieiics B coodmennsx CMU, pecypcax MHTepHeTa, HAy4HO-TIOMYJISIPHBIX
CTaThsAX: BJIAJETh METO/IaMH NTOMCKA, BBIJIEJIATh CMBICIIOBYIO OCHOBY M OII€HMBATh JTOCTOBEPHOCTh HH(POPMALIUY;

* UCNONb306amMb NPUOOPENEHHbIEe 3HAHUA U YMEHUA 6 NPAKMUYECKOU 0esAmeabHOCMU U NOBCEOHEGHOIl HCU3HU JUTsI OLCHKYU BIMSHUS Ha
OpraHu3M YeNloBeKa 3JIEKTPOMATHUTHBIX BOJIH U PAJUOAKTUBHBIX U3JIy4EHUI; sHeprocOepexeHuns; 6€30MacHOro UCIOIb30BAHNS MAaTEpUAJIOB U X U-
MUYECKHX BEUIECTB B OBITY; MPO(PUIAKTUKY MH(PEKIMOHHBIX 3a00JIeBaHUI, HUKOTMHOBOM, aJKOTOJILHOW M HApKOTHYECKOHM 3aBHCHUMOCTEH; 0CO-
3HAHHBIX JIMYHBIX JEHCTBUI 110 OXPAHE OKPYKAIOLIEH CPEbl;

* YCMAHABIUEAMb 83AUMOCEA3U MEXTY HOPMOI U COAEP)KaHUEM, IPUUMHOM U CIECTBUEM, €IUHUYHBIM, OCOOCHHBIM U OOIIUM, TEOpUEH U
(daxTamu 11 €CTEeCTBEHHOHAYYHBIX 0OBEKTOB  IPOLIECCOB;

* Xapaxkmepu3oeams r100aIbHbIE IPOOIEMB] YEIOBEUECTBA HA OCHOBE €CTECTBEHHOHAYYHBIX MPEACTaBICHUIN U IyTH UX PELICHUS.
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3. Temaruueckoe IJIAHUPOBAHHUE C YKAZAHUEM KOJINYECCTBA aKAACMHUYECCKUX YaC0B, OTBOAUMBIX HAa OCBOCHUE KaxKI0il TeMbl yqeﬁﬂoro

npeaMeTa, 1 BO3MOKHOCTDH UCIOJIb30BaAHMS 110 3TOM TeMe 3JIeKTPOHHBIX (LM POBHIX) 00pa30BaTEJbHBIX PECYPCOB

HaumenoBanue pazaeiion

KoandecTBo yacoB

Bcero

KonrtpoabHbie pa-
00ThI

IIpakTnuyeckue pa-
00ThI

DJIeKTPOHHbIE
(uudposrie) o6pazoBaTeibHbIE

pecypcesl

Pasznen 1. Benenue (4 yaca)

Beenenue B ecTecTBO3HAHUE

EctecTBO3HAHNME — €IMHCTBO HayK O Mpupoje

[EEN

Yuennueckas koHdepeHuus «EcTecTBO3HaHUE — €MHCTBO HAYK
0 IIpUpOJe»

Wroro no pazgeny:

Pa3nen 2. EcrecTBo3HaHMe M MeTOBI MO3HAHUSI Mupa (17 yacoB)

OMIUpUYECKUH YPOBEHb HAYYHOTO MO3HAHUS

[TpakTueckas pabora Nel. OMnupuueckoe Mo3HaHUE B HU3y4e-
HHUH €CTECTBO3HAHUS

TeopeTuueckuil ypoBE€Hb HAYYHOI'O IO3HAHUS

[N

Cemunap no Teme «TeopeTrnueckuii ypoBeHb HAYYHOT'O TTO3HA-
HUSD

[N

SI3pIK ecTecTBO3HAHUS. bruonorus

SI3bIK ecTeCTBO3HAHUS. XUMHUS

SI3pIk ecTrecTBO3HAHUS. Du3nka

ECTECTBGHHOHay‘IHLIe TIOHATHUSA, 3aKOHBI U TCOPUHN

EcTtecTBeHHOHayuyHasi KapTHHA MUpPa

Mupsl, B KOTOPBIX MBI )KHBEM

(SIS TN PN P

ITpakTtudeckas paborta Ne 2. HabmoneHue 3a ropsimeii cBedoi

ITpakTudeckas paborta Ne 3. HabmiozieHue 3a npopacTaHueM ce-
MsH (haconu

ITpaktudeckas paborta Ne 4. HabmoneHne 3a ©I3MEHEHHEM TEM-
HepaTyphl JbJIa U €ro COCTOSHUEM IIPH HaIPeBaHUH

O000mIenne 3Hanui 110 TeMe: «EcTecTBO3HAHNE M METOBI I10-
3HAHUS MUAPA»

KonrponsHas padora Ne 1

HWroro no paszzeny:

Pa3gen 3. Meramup (12 yacoB)

Yenosek 1 Becenennas

IIpoucxoxkaenue u crpoenue Beenennoit

Kak genoBek n3y4dacT MEeraMup

3aKOHBI JBHXKCHUA HeOECHEBIX Tell

NN
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TanakTuku 1
3Be3nbl. ConHIle 2
[Ipakrrueckas padora Ne 5 zyuenune 3Be31HOr0 Heba ¢ IOMO-

b0 HOJBUKHON KapThl.

CoutHeYHas CHCTEMa U €€ TUIAHETHI 2
Ypok-nuckyccus «Bo3moxHa s sxu3Hb Ha Mapce» 1
HWroro no pazneny: 12

Pazgea 4. O6oa0uku 3emau: aurtocdepa, ruapocdepa, armochepa (13 yacon)

Crpoenne 3emun. JInutochepa 2

IIpaxTrdeckas padora Ne 6 M3yueHne KOJUIEKIIMN TOPHBIX MTOPOJT

T'unpocdepa. OkeaHBIN MOPS 1

Bonbl okeaHoBU MOpeil 1

Bonp! cymmn 1

IIpakTrdeckas pabora Ne 7 M3ydeHwne ’KecTKOW BOIBI U YCTpa-

HEHHUE €€ KECTKOCTH

Atmocepa. [loroxa. 1

AtmocdepHoe naBrneHue. Betep. 1

BrnaxkHocTh BO3ayxa 1

IIpakTrdeckas padora Ne 8 I3yueHne mapaMeTpoB COCTOSHUSL

BO3/lyXa B KaOMHeTe

O606menne o TeMam: «Meramup. O00T0UIKH 3eMITI 1

KontponsHas pabora Ne 2

HWroro no paznmeny: 13
Pa3gen 5. Makpomup. Buocdepa (21 gac)

JK¥3Hb, IPU3HAKH KHUBOTO M HX OTHOCHTEIILHOCTh 1

IIpoucxoxxaeHue >Ku3H1 Ha 3emMie 1

XUMHUUYECKUH COCTaB KIETKH 1

IpakTryeckas pabora Ne 9 PacriozHaBaHHE OpTaHUIECKUX CO-

e IUHEHUN

YpoBHHM OpraHu3anuy KU3HU 1

[TpokapHOTHI U 3yKapHOTHI 1

[paktrdeckas padora Ne 10 MzydeHue pacTUTETHHOM U KHBOT-

HOM KJIETKU

[Ipakrrueckas padora Ne 11 M3yueHne MUKpOCKOIMYECKOTO

CTPOEHHS )KUBOTHBIX TKaHEH

Kiierounas Teopus. Ilpocreiimue. Bupycst 1

IIpaxkTrdeckas pabora Ne 12 M3ydeHue mpocTeHmmx

OKOJIOTHYECKHE CHCTEMBI 1

[Tumessie nenu. DKOJIOTHS. IKOJOTHIECKHE (PaKTOPBI 1
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[pakriyeckas padora Ne 13 M3yueHne B3auMOCBsI3€i B HCKYC-
CTBEHHOM 9KOCUCTEME — aKBAPUYME U COCTaBJICHUE LIENEH UTa-

HHSL
Brocdepa 1
Ypok cemuHap: «I'moOanbHBIE YKOJIOTHYECKIE IPOOIEMBI JeIro- 1

BEUYCCTBA U ITYTHU UX PCHICHUA)

IIpaxTrdeckas pabota Ne 14 M3ydyeHne OBITOBBIX OTXOZOB

[ToHsTHE OHMONOTMYECKOH HBOTIOLUH 1
OBOIIOIIMOHHAS TEOPHS 2
0O606menne no teme: «Maxpommup. brocdepay. 1
KontpomsHas padora Ne 3 IIpouncxoxaeHue KIU3HA Ha 3eMIe. 1
YpoBHHM opranu3anuy Ku3HU. OCHOBBI 3KOJIOTHH. JBOJIOINOH-
Hasl TEOpHSL.
HWroro no pazneny: 21
Pa3gen 6. AGuoTuueckne pakTopbl H MPUCIOCO0JEHHOCTh K HUM KUBBIX OPraHn3mMoB (26 1acoB)
Ocobennocty kuMaTa Poccun. 30Ha apKTHYECKHX ITyCTHIHB, 2

TYHAP U JICCOTYHIP

Ipaxrrdeckas pabora Ne 15 IIprcmocoOIeHHOCT OPTaHIU3MOB K
cpene oOuTaHUs

OneKTpOMarHuTHasl IpupoJa cBera 1

OnTHuecKre CBOMCTBA CBETA 1

[TpakTyeckas pabora Ne 16 M3yueHne BOTHOBBIX CBOWCTB CBETa

CBeT 1 MPUCIIOCOOICHHOCTh K HEMY JKHBBIX OPTraHU3MOB 1

IIpaxTtudeckas pabora Ne 17 Mzyuenne nzo0pa>keHus, 1aBaeMo-
IO JIMH301

BHyTpeHHsIs1 9HEprusi MaKpOCKOIINYECKOM CUCTEMBI

TennoBoe paBHOBecue. Temneparypa

Temneparypa U IprUCOCOOIEHHOCTh K HEl )KMBBIX OPTaHU3MOB

NP

CrpoeHre MOJIEKYJIbl ¥ (PU3NUIECKUE CBOWCTBA BOJIBI

ITpaxktudeckas pabora Ne 18 M3zmepenue yaenbHOM TEINIOEMKO-
CTH BOAbI

[y

DNEKTPOTUTHYECKAS JTUCCOITUAITHS

[y

PactBopumocTts.pH, Kak mokasaTesb cpejibl pacTBOpa

XUMHYECKHE CBOMCTBA BOJIBI 1

IIpaktuueckas pabora Ne 19 MccaenoBanue cpeapl pacTBopa
COJIEH M COKa PACTEHUHI

Bona — abnoTtrueckuii (pakTop B JKU3HU pacTEHUI 1
VYpok-koHpepenmus. Boma — abnotndeckuii pakTop B )KU3HU 1
KHBBIX OPTaHU3MOB

CosreHOCTh KaK a0HOTHYECKUH (pakTop 1
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ITouBa kak aOMOTHYECKU (aKTOP

IpakTryeckas pabora Ne 20 M3ydeHue coctaBa mo4BEI

Brotnueckue GpakTopsl OKpyKaromei cpeabl

O06061menue o Teme: «AGuoTudyeckne GakTopbl U MPUCIIOCO0-
JICHHOCTh K HUM >KUBBIX OPTaHU3MOBY.

Kontponsuas padora Ne 4 Abnotndeckne GakTOpbl U MPUCIIO-
COOJICHHOCTD K HUM JKHBBIX OPTaHU3MOB

HWroro no paszpeny:

Pa3gea 7. IlpocTpancTBo u Bpemsi. (4 yaca)

[ToHsATHA TPOCTPAHCTBA M BPEMEHH

Bbuopurmel

Cnoco0sl niepeiaun nHGOPMAIMHY B XKHBOM NpUpoe

Wudopmanus u yenoBex

HWroro o pazgeny:

Y4yenuyeckasi KoH(pepeHUMs «3aLUTA UCCIE0BATENbCKUX
MPOEKTOB»

N N e T

Pe3epBHOe Bpemsi

OBHIEE KOJIMYECTBO YACOB IO IPOI'PAMME

102

20
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