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IHosicHUTEJLHAA 3aIIHCKA

PaGouas nmporpamma no BHEypouHOil esTenbHOCTH «PU3KKa B 33/1a4axX U HKCIIEPUMEHTax » MpeaHazHadeHa Juist ooyqarommuxcs 10-11 knaccoB u
pa3paboTaHa Ha OCHOBE CJICTYIOIIUX HOPMATHBHBIX JOKYMEHTOB:

e 3akoH P® «O6 obpazoBanuu B Poccuiickoit @eneparun» Ne 273-D3 ot 29.12.2012;

®denepalibHbII rOCYAapCTBEHHBIN 00pa30BaTeNbHBIN CTaHIAPT OCHOBHOTO 0011ero oopazoBanus ([Ipuka3z MunncTepcTBa 00pa3oBaHus U HAYKU
Poccwuiickoit @eneparuu ot 17 nexadpst 2010 r. Ne 1897, B pegakiuu npukasa
MunuctepctBa oOpazoBanus 1 Hayku P® ot 29.12.2014 r. Ne 1644, ot 31 nexabps 2015 v Ne 1577);

e [Tpuxa3z MunucrepctBa PO ot 31.05.2021r. Ne 287 «O06 yTBepx)aeHUU (eaepalbHOro rocyapCTBEHHOro 00pa3oBaTebHOIO CTaHJapTa OCHOBHOTO

o01ero oopa3oBaHUs»;

e mpukaza MunuctepcTBa obpasoBanus u Hayku Poccuiickoit @enepanuu ot 17 mas 2012 r. Ne 413 «O6 yrBepxkneHnu (heaepairbHOTo
rOCyJJapCTBEHHOT0 00pa30BaTeIbHOIO CTaHAAPTa CPEAHEr0 O0IIEro 00pa30BaHUs» C U3MEHEHUSMH, YTBEPKIEHHBIMU ITpUKa3aMu MuHHCTEpCTBA
obpaszoBanus u Hayku Poccuiickoit @enepammu Nel645 ot 29.12.2014 1., Ne 1578 ot 31.12.2015 1., Ne 613 ot 29.06.2017 r.

e KOHLEMIMH JYyXOBHO-HPABCTBEHHOI'O PAa3BUTHUS M BOCIIUTAHUS JIMUHOCTH IPaXKTaHUHA.

e CanlluH 2.4.2.2821-10 «CanuTtapHO-311AEMHOIOTHUECKHE TPEOOBAHUS K YCIOBUSIM U OpraHU3alii 00y4eHus B 00111e00pa30BaTeIbHbBIX
YUPEXICHUSAX»: TIOCTaHOBJIEHU [ 1aBHOTO rocyJapcTBEHHOTO caHuTapHoro Bpada Poccuiickoit ®denepannu ot 29 nexadps 2010 Ne 189.

AKTyaJ'II)HOCTI) ﬂaHHOﬁ IporpaMmabIl 06ycn013neHa €c MCTOI[OJ'IOFI/ILIGCKOI\/JI SHAYMMOCTBIO - Pa3BUTHC Y HIKOJIbHHUKOB MOTHUBAIUN K U3YUCHUTIO
¢usuku. Kypc nMeer ecTeCTBeHHOHAYYHYIO HAIIPaBICHHOCTh O0IIEKYIbTYpHOTO ypoBHS. Du3nka Kak Hayka o Hanbosee o0IuX 3aKOHAX MPUPOIHI,
BBICTYIAs B KAU€CTBE YYEOHOT0 MpeMeTa B IIIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIA] B CUCTEMY 3HAHUN 00 OKpyxaroremM mupe. OHa pacKpbIBaeT
POJIb HAYKH B SKOHOMHUYECKOM M KyJIbTYPHOM Pa3BUTHU OOIIECTBA, CIOCOOCTBYET ()OPMUPOBAHUIO COBPEMEHHOT'O HAYYHOTO MUPOBO33PEHHUS

®I'OC HOBOTO TTOKOJICHHS TPeOYET UCIIOIB30BaHMS B 00pa30BaTEILHOM MTPOIIECCE METOOB M MPUEMOB IMPOEKTHO-UCCIIEI0BATEIECKOM
NesTeIbHOCTH. BKITtoueHrne MeTo/1a MPOEKTOB B OPraHU3alM0 BHEYPOUHOH AESATENHHOCTH JA€T MHOTO MIPEUMYILECTB U MOJOKUTETbHBIX
PE3YIbTATOB. HpOCKTHaSI JACATCIIbHOCTD I[aéT BO3MOXXHOCTb HHTCTPUPOBATH TCOPETUUCCKHUEC 3HAHUA U IMPAKTUICCKUC HABBIKU, ano6peTaTL HaBBIKU
B3aMMOJICHCTBUS B TpyIIie. [ ydeHHKA MPOEKT- 3TO BO3MOXKHOCTb TBOPUYECKU PACKPHITHCS, TPOSBUTH C€0S1 MHAWBUTYaTbHO UITH B KOJIJICKTHBE.
[TpoekT gaét 0OydyaromMUMCs OTBIT TOUCKA HH()OPMAITUH, TPAKTUIECKOTO TPUMEHEHHUSI 00yUEHHU S, CAMOPA3BUTHSI, CAMOPEATH3AIIMN U CaMOaHaIH3a
CBOCH JIeATENLHOCTH. 3HAHUSI, YMEHUSI U YHUBEpCATbHBIC yU4eOHbIE IEHCTBUS, HEOOXOAMMBIE Il OPraHU3AIMH TPOCKTHO-UCCIIEIOBATELCKON
JESTETLHOCTH B IIIKOJIE, B OYIyIIEM CTaHYT OCHOBOM JIJIsl OpraHU3alMA HAYIHO-UCCIIEIOBATEIHCKOMN AESTEIPHOCTH B BBICIIIUX M CPETHUX
npodeccHoHANBHBIX YYEOHBIX 3aBEICHUSX, MIO3BOJISIOT CTaTh KOHKYPEHTHO-CIIOCOOHBIMH Ha PBIHKE TPYAA U B TI000# cdepe mpodeccrnoHanbHOM
NeSITEIbHOCTH.

Heo0xoauMbIM yc0BHEM pealin3aliii JaHHOH MPOrpaMMBbl SBJISIETCS] CTPEMIICHHE Pa3BUTh Y 00YYaIOUINXCSl YMEHHE CAaMOCTOSITENIbHO padoTaTh,
NKT-komneTeHIH, a TAKKe COBEPIICHCTBOBATh HABBIKUA OTCTaWBaHUS COOCTBEHHOM MO3UIIMU 110 ONpeAeIEHHOMY BOIIPOCY.



esan kypca:

® 3HAKOMCTBO YYalIUXCS C BAXHEHIIMMU METOAAMU IPUMEHEHUS PU3NUECKUX 3HAHUI Ha MPaKTUKE;
e (opMHUpPOBaHME LIEIOCTHON €CTECTBEHHOHAYYHOM KapTHHBI MUpa yYaIlUXCsl.
3agauu Kypca:

® DPa3BUTHE II03HABATEIILHOIO UHTEPECA, MHTEIUIEKTYaIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH ydaluxcs B IPOLIECCE CaMOCTOSTEIbHOIO
IpUOOPETEHNUS 3HAaHUN C UCIIOJIB30BAHUEM PA3JIMUHBIX HCTOYHUKOB HH(pOpMALIUU;

¢ TOBBIIIIEHUE UH(OPMAIIMOHHON, KOMMYHUKATHBHOM, SKOJIOTUYECKOM KYJIBTYPHBI, OTIBITa CAMOCTOSITEIIbHOM ACATEIbHOCTH;

® COBEpLIECHCTBOBaHHE YMEHHUI U HaBBIKOB B XO/I€ BBIIIOJHEHUS MPOTrpaMMbl Kypca (BBIIOIHEHHE 1a00paTOpHBIX padoT, u3ydeHus, 0T0opa u
cucTeMaTh3aluu HHPOpMalum, oAroToBka pedepara, npe3eHTanun);

e OBJIQJICHUE YYAIIMMHUCS 3HAHMSIMHA O COBPEMEHHOM Hay4YHON KapTHHE MUPA, O IIMPOKUX BOSMOXKHOCTSIX MPUMEHEHUS (PU3MUECKUX 3aKOHOB;

® BOCIUTaHMS HABBIKOB COTPYIHUYECTBA B IIPOLIECCE COBMECTHOM paboThI;

® OCO3HAHHBII BEIOOP MTPOPHILHOTO OOYUESHHS.

OO0mas xapakTepucTuKa

ITporpamma «®Pu3nka BOKpYT HaC» OTHOCUTCS K OOIIEHHTEIUIEKTYaIbHOMY HaIlPaBJICHUIO BHEYPOUHOH J1€ATEIbHOCTH.

ITporpamma conepKuT, C OHOM CTOPOHBI, MaTepHai 1o 0ojee yriyoJ€HHOMY H3y4EHHUIO M3J1araéMoro B MIKOJIbHOM porpaMme U30paHHOTrO
paszena, ¢ Ipyroi — npearnosiaraeT U3y4eHrue Takux BOIPOCOB (PU3HUKH, KOTOPbIE HE BXOJAT B IIKOJIBHBIA KypC, HO MOBBIIIAIOT HAIEKHOCTh 3HaHUH,
YIPOIIAIOT TIOHUMAaHUE U yCBOEHUE YUeOHON MHPOpMAIMH Ha cienyroliel ctynenn ooydenus. [IporpaMmma no3BoisieT OCyIecTBIsATh 3BPUCTUUECKHE
poObI ¥ cHOPMHUPOBATH NPAKTUYECKYIO I€ATENLHOCTD IIKOJIBHUKOB B M3y4aeMoi 00J1acTy 3HaHUM.

Pa3BépThiBanme copepkaHus 3HAHUM B IPOTrpaMMe CTPYKTYPHUPOBAHO TaKUM 00pa3oM, YTO U3yUEHHUE BCEX MOCIEAYIONUX TeM o0ecreunBaeTcs
IPEbIAYIINMY, a MEXIY YaCTHBIMU M OOIIIMMHU 3HAHUSIMU [TPOCIICKUBAIOTCS CBSI3U.

[IporpamMma cocTouT U3 4 JOCTATOYHO CAMOCTOSITENIbHBIX TEMAaTHUECKUX MoayJiell. MoaynbHas CTpyKTypa Kypca, 1uddepeHIIpoBaHHOCTh
3aJJaHU TIO3BOJISIFOT BApbUPOBATH COZIEPIKaHUE Kypca B COOTBETCTBUH ¢ OCOOEHHOCTSIMH YUEHHUECKOT0 KOHTHHI'€HTA (COCTaB yueOHO rpymibl,
YpOBEHb 3HaHUH, 00yUaIOIINXCS ), HATUUUS 000py10BaHUS.

JlocTrkeHre COLMAIbHO-TICUXOJIOTHYECKUX LeNel obecreunBaeTcsl opraHu3anueil paboTsl B Manblx rpynmnax. KonnekTuBHas AeATeNbHOCTb
MO3BOJISIET Pa3BUBATh y OOYYAIOIIMXCS KOMMYHUKATHBHBIE KadecTBa. BbIMoMHEHUE rpynmnoil MpakTUYECKUX 3aJaHuil 0OecleuyrBaeT peanu3aliiio
OCHOBHBIX TOJIOXEHUN MeTofa Maiblx rpynn. CocTaB MaiblX IpyNI MOKET MEHSAETCS NpHU NMEPEXOAE K M3YUEHHUIO CIEAYIOLIET0 MOAYIS. JTO
obecrieunBaeT Oojee YCHEIIHYI coluanu3anuio o0ydaromuxcs. [IpoekTHas AesaTeabHOCTh MPEeAyCMAaTPUBAET MOMCK HEOOXOIMMON HEAOCTAIOLIEH
uH(pOpMAIIUY B SHIUKIONEIUAX, CIPAaBOYHUKAX, HAYUHO-TIOMYJIIPHOM IuTepaType, B IHTepHeTe u ap.

OOyuaroniast AeSTeIbHOCTh I€arora 3aki4aeTcsl B CO3/aHUM OPraHM3ALMOHHO-TIENArOTHYECKUX YCIOBUH Ui y4eOHO-II03HABaTEIbHOU
NESTeIbHOCTH YYEHUKOB, B OKa3aHWU UM IEAarorHuecKoi MOAAEPKKH M METOAMYECKON MOMOIIM, 00ECIEUNBAIONINX rapaHTUPOBAHHOE pEIICHUE
IUJIAKTUYECKUX, PA3BUBAIOIIUX U BOCIUTATENBHBIX 3a/1a4.



du3snKa - FKCIepUMEHTAIbHAS HayKa, U3ydalollas IPUPOHBIE SIBICHUS ONMBITHBIM IyTeM. IlocTpoeHneM TeopeTnueckux Mojienent pu3nka gaer
o0bsicCHeHUE HabJI0JaeMbIX SIBIEHUH, GopMyaupyeT (Uu3nYecKue 3aKOHbI, IPEJICKA3bIBAET HOBbIE SBJICHMSI, CO3/1a€T OCHOBY Ul IPUMEHEHHUs
OTKPBITBIX 3aKOHOB IMPUPOJIBI B YETIOBEUECKON MpakTuke. [103ToMy npu opraHu3aiiiy 3aHATHI 110 BHEYPOUYHOH EATEIbHOCTH 0OJIBIIOE BHUMAHHUE
yIeNsieTcsl SKCIEePUMEHTAIbHBIM METO/1aM HCCIIel0BaHMs, YTOObI pa3BUBaTh y 00YYAIOLIMXCSl HABBIKM Y4€OHOM, IPOEKTHO-UCCIIE0BATENIbCKOM U
TBOPYECKOH AESITEIBHOCTH.

Me:xxnpeaMeTHble CBSI3H

Marematuka: rpaduka, perieHue 3a1a4, IpOICHTHI.

buonorus: )xuBbie OpraHU3Mbl, OMOJIOTHYECKas ONTHKA, KIIETKa, brnocdepa.
XUMHUSL: COCTaB U CTPOEHHE BEUIECTBA.

I'eorpadus: MeTOABI H3yUCHUS KJIMMATa U HEAP 36MITH, aTMOC(EPHI.

DKOJIOTHs: 3arps3HeHne aTMOC(]ephl, IKOJIOTHYECKUE TPOIECChl, MapHUKOBBIH 3 dekT, Onocdepa.

1. Copnep:xxanue yue0HOro Kypca

Conepxkanne Kypca KauyeCTBEHHO OTJIMYaeTcs oT 0a30Boro kypca (usuku. Ha ypokax 3akoHbl (pU3MKH paccMaTpHUBAIOTCS B OCHOBHOM Ha
HEXHUBBIX 00BbeKkTax. OJHAKO OYEHb BA)KHO, YTOOBI Yy YYalIMXCsl MOCTENEHHO CKIAABIBATNCH YOSKIEHHUS B TOM, YTO, TPUUYUHHO-CJIEICTBEHHAS
CBS3b SIBJICHUN HMEET BCEOOIIMU XapaKTep M 4YTO, BCE SBICHUSA, MPOUCXOJAIIME B OKPYXKAIOIIEeM Hac MHpE, B3aUMOCBs3aHbl. B Kypce
paccMaTpuBalOTCs BOIMPOCHI, HAMIPABJICHHbIE HA Pa3BUTHE MHTEpeca K (U3MKe, K SKCIEPUMEHTAIBHON AeSITenbHOCTH, (POPMUPOBAHUE YMEHUN
paboTaTh CO CIpaBOYHOM JUTepaTypoil. Bo Bpemst mzydeHus: kypca «Pu3uka B 3aa4ax M HKCIEPUMEHTax» pedsTa MOJydaroT BO3MOKHOCTh
MIPOBOJUTh HCCIENOBATENbCKUI MPOEKT MO JI0OOMY W3 BHIOpAaHHBIX HampaBieHHi. Ha WTOroBbIX 3aHATHIX 0Oydaroluecss BBICTYMAIOT U
3alIUIIAI0T CBOM MPOEKT.

JJIeKTPOMAarHuTHbIE sIBJIeHUs — 8 yacoB

DnexkTpocTaTHueckue 3apsaabl. BEITOBbIE AnekTponpruOopsl. JloMarninsas snekTponpoBoika. TexHruka 6e30MacHOCTH MpH padoTe ¢
«OBITOBBIM 3JIEKTPUUECTBOMY». 3HAKOMCTBO C pabOTON MHAUKATOPHON OTBEPTKOM, ANEKTPUUECKUM TECTEPOM; UCCIIeI0BaHNE KBAPTUPHOM
IIPOBOJIKU Ha I0KapPOOIIACHOCTh, COCTABJICHUE IPUHLIUIIUAIIBHON U MOHTAKHOM CXEMBI 3JIEKTPOIPOBOAKH, OCHOBBI AJIEMEHTAPHOI'O PEMOHTA
OBITOBBIX JIEKTPONPUOOPOB. DIEKTPUUECKHE CBOMCTBA Teja yenoBeka. buosnektpudyectBo. @OTOpPEHENTOPHI., JIEKTPOPELENTOPHI,
buosnexrpuyecTBo cHa.

MarnuTHoe nose u xKHuBble OpraHu3Mbl. Mcnonab3oBaHHe MarHUTOB B ObITY. Vcnoabp30BaHWE MarHuTa Kak METaJUIOMCKaTeIsl.



Paano. TeneBunenue. BiausiHue 3JIEKTPOMAarHUTHOTO U3JIyYEHUS HA )KUBOM opranu3M. McciienoBaHue HHTEHCUBHOCTHU 3JIEKTPOMArHUTHOTO
M3JIYYCHHS JICKTPOOBITOBBIX MPUOOPOB € IMTOMOIIBIO PEHTTEHOBCKOM TJICHKH.

Mexanu4yeckue KoJ1e0aHus U BOJHBI - 2 yaca
Mexanunueckue koneOanus u yenoBek. [Iporcxoxaenne ouopurmoB. Cepale U 3ByKH, COPOBOXKAAONINE paboTy cepala U JETKUX, UX
3anuck. CreTockonu GpoHeHJ0cKoN. BhICTYyKMBaHME — KaK OJJMH U3 CLIOCOOOB ONpeEIeHNs Pa3MEPOB BHYTPEHHUX OPraHOB M UX COCTOSIHHUA.
3BYK KaK CpPeJCTBO BOCIIPHUATHUS U nepenaun nHpopmanuu. Opran ciayxa. O61acTs CIBIIMMOCTH 3BYKa. [ 0JI0COBOH ammapar 4yenoBeka.
XapakTepUCTUKU T0JI0ca YeJIOBeKa.  YJbTpa3ByK M HH(pa3ByK. OU3HueCKUe OCHOBBI yIbTPa3BYKOBOI'O UCCIIEI0BaHUS YeJI0BEKa. 3BYKU
IIPUPOIBL.

TennoBble siBjIeHHsT - 9 YacoB

Bunsl teronepemaunn B Obity. JAuddysusa. Kumenume. Bompockl 06e30macHOCTH B TEIUIOBBIX mporeccax. CrocoObl H3MepeHHs
Temneparypbl. TepMmoperynsaropbl. 3HaueHHe LBeTa i OQOpMIIEHHsS OBITOBBIX HPUOOPOB, MOCY[bl; MPOBEpPKa pabOThl BEHTWIIALIUY;
apoMaTu3alusl TOMEIICHUS, W3TOTOBJICHHE BOJIOCSHOTO THrpomerpa. HachllieHHBIN, HEHAChIIEHHBIH nap. BriaxxocTs. 3HaveHue
TEMIIEPAaTyPHOTO PEKHUMA U BIAYKHOCTH JUIS )KU3HEIESATEIBHOCTH YEIIOBEKa.

Onrtuyeckue siBjeHus: - 14 yacos

®dotomerpusi. CBETOBOM MOTOK. 3aKOHBI OCBEIIEHHOCTH. 3aKOHBI TEOMETPUYECKON onTHKHU. 3epkaiio. [loctpoenne n300pa>keHust B INIIOCKOM
3epKajie ¥ B cUcTeMe 3epKail. ToHKas JIMH3a: HaxoXkAeHne o0bekTa nmo xoxy jaydyeil. dopmyna ToHko#l nuH3bl. CTpoeHMe riasza yeloBeKa.
dusnyeckre OCHOBBI 3peHHUs yenoBeka. /ledexTsl 3peHus U cnocoObl MX HUclpaBieHusd. Pacuer mapaMeTpoB JIMH3BI U H300paKeHUS.
CnekTpanbHas M SHEPreTUUYECKass 4YyBCTBUTENIbHOCTH Ia3za. [losHoe BHyTpeHHee oTpaxkeHue. BonHoBas onrtuka. Jucmepcusi cpera.
WNnrepdepenuus n nudpakuus ceera. CBETOBbIE SIBJIECHUS B IPUPOJIE.

3ammuTa npoekToB — 1 yac

BHeypquaﬂ ACATCIIBHOCTD MPEAIoIaract 6OJ'IBIJ_Iy}O CaMOCTOATCIIbBHYIO pa60Ty ydqamuxcs. TCOpCTI/I‘-IeCKI/Iﬁ MaTcepuall HOOJDKCH OBITh
HEPa3pbIBHO CBA3aH C HpaKTHKOﬁ. HpI/I HOI[60pC AUTAKTUYCCKOI'O MaTepualia UCIIOJIb30BaATh 3aJaHusg BCEX BUA0OB U ypOBHCfI. Bce MPaKTUICCKUC
pa6OTBI IpOBOAATCA 0e3 y1<a3aHm71 K pa60Te, YTOOBI BBIIIOJHECHHE 3aJlaHui ObLIO TBOPYCCKHUM HPOLCCCOM. B cjryduac SanyIIHCHI/Iﬁ HGO6XOI[I/IM
I/IH,[[I/IBI/II[yaJIBHHﬁ IoaAXO0Md, KOTOpLIfI 3aK/IIOYacTCA B UCIIOJIB30BAHWU KPATKOI'0 HUJIN HO,[[pOﬁHOl" O OIIKMCaHHuA pa6OTLI. O0BéM MaTcpHralia U3y4acCMbIX
TEM 3aHATHUHM ¥ KOJUYECTBO OTBEAEHHBIX HA TO YaCOB OMpPEACIIACTCA CAMHUM YUUTCIICM.



2. Ilnanupyemble pe3yJibTaThl 0CBOEHUS] Y1eOHOI0 NpeaMeTa, Kypca

[Tnanupyemble pe3yabTaThl OCBOSHHS MPOrpaMMbl HallpaBJIeHbl HA Pa3BUTHE YHUBEPCAIbHBIX yUCOHBIX ACHCTBUH, yueOHOM U 00IIEOIB30BaATEIHCKON
NKT-koMIeTeHTHOCTH 00YyYaroIuXCs, ONbITa IPOSKTHOM JAEITeIbHOCTH, HABBIKOB Pa00THI C HHPOPMAIIHEH.

JInunocTHbIE:

ChopMupOBaHHOCTH MO3HABATENBHBIX MHTEPECOB K MPAKTUYECKONW M MPOEKTHOM JEATENPHOCTH W OCHOB COLIMAIBHO-KPUTHYECKOTO MBIIUICHUS Ha
OCHOBE Pa3BUTHS MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH ydaImxcs;

VYOex/1eHHOCTh B BO3MOXKHOCTU IIO3HAHUS TNPHUPOJBI, B HEOOXOIMMOCTH Pa3yMHOIO0 HCIOJIb30BAHUS AOCTHKEHMH HAyKW M TEXHOJOTUH JJIs
JabHEUIIEero pa3BUTHUS YEIOBEUYECKOro OOIIEHMs, yBa)KEHHE K TBOPLIAM HAyKH U TEXHUKHU, OTHOLIEHHE K (PU3MKE KaK K 3JIEMEHTY OOlIeyesIOBeUeCKOM
KYJIbTYpBbI;

CamMoCTOATeNBbHOCTD B IPUOOPETEHUHN HOBBIX 3HAHUN U NMPAKTHUECKUX YMEHHMH MOHMMAHUU WX 3HAUEHUS Ui JAJbHEHIEro u3y4eHusl eCTECTBEHH bIX
JUCLIUILINH;

MortuBanusi 06pa3oBaTeIbHOMN AEATEILHOCTH IKOJILHUKOB HA OCHOBE JTMYHOCTHO-OPUEHTHUPOBAHHOTO MTOIX0/1a;

YMEHUU OIPENeNATh TPaHHUIBI COOCTBEHHOTO 3HAHHWS M HE3HAaHWS; Pa3BUTHH CIIOCOOHOCTH K CaMOOILIEHKE (OIEHMBATh COOCTBEHHYIO YYEOHYIO
TS TeIbHOCTh: CBOM JJOCTHIKEHUS, CAMOCTOSATEIbHOCTh, MHUIIUATHBY, OTBETCTBEHHOCTb, IPUYMHBI HEY/1au);

®opmMHUpoBaHUE [IEHHOCTHBIX OTHOILIEHUH I0YT K JAPYTY, YUUTENI0, aBTOPAM OTKPBITUN U U300pETEHUH, pe3ybTaTaM 00yueHus.

c(OpPMUPOBAHHOCTH KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B OOIIEHUH U COTPYJHUYECTBE CO CBEPCTHUKAMU U YUUTEIIEM;

ycBoeHuu Th npu npoBeieHnu NpakTUYECKUX padoT, cPOPMUPOBAHHOCTH OEPEKHOTO OTHOLIEHUS K IIKOJIBHOMY 000pYy10BaHUIO.

MertanpeamerHsbie:

B cdepe pecyramugnvix yHUBepcalbHBIX Y4€OHBIX J€HCTBUIA:

OgiazieBaTh HaBBIKAMHU CAMOCTOSITEIILHOTO MPUOOPETEHUS] HOBBIX 3HAHHM, OpraHu3aluy y4eOHO! JesTeTbHOCTH, TOCTAHOBKA LIeJeH, MIaHUPOBAHMS,
CaMOKOHTPOJISI U OLIEHKU Pe3yJIbTaTOB CBOEH JIEATENbHOCTH, YMEHUSIMU MPEABUAECTH BOZMOKHbBIE PE3Y/IbTAaThl CBOUX JIEHCTBUI;

[ToHuMaTh pa3nuuus MEXIY HCXOTHBIMH (DaKTaMU M TUIOTE3aMHU JUIsI UX OOBSICHEHHs, TEOPETUUYECKUMH MOJEISIMU M PeabHBIMH OOBEKTaMH,
OBJIa/IeBaTh YHUBEPCAIbHBIMU y4eOHBIMU JECHCTBUAMM Ha MpUMepax T'MIOTe3 Ui OOBSICHEHUS U3BECTHBIX (DAKTOB M SKCIEPUMEHTAIBLHON MPOBEPKU
BBIIBUTAEMBIX TUIIOTE3, pa3pab0TKH TEOPETUUECKUX MOJIEJIeH MPOLIeCCOB WU SBJICHHUI;

B cdepe nosnasamenvubix ynuBepcaabHbIX YICOHBIX TCHCTBUI:
dopmupoBaTh yMEHHUs BOCHPHUHHUMAThH, TepepadaThiBaTh W MPEACTaBIATH HHPOPMAIMIO B CIOBECHOW, 00pa3HO#, CHMBOIMYECKOW Qopmax,

AHAJIIM3UPOBATh U nepepa6aTLIBaTb IMOJIYYCHHYIO I/IH(bOpMaI_[I/IIO B COOTBETCTBHH C IIOCTABJICHHBIMH 3aJadaMM, BBIACIATH OCHOBHOC COICPKAHHC
IMPOYUTAHHOI'O TCKCTA, HAXOJAUTh B HEM OTBETEI HA IOCTABJICHHBIC BOIIPOCHI U U3JIaraTh €ro,;



BBIJIBUTATh TUIIOTE3bI, OCYIIECTBIATh UX MPOBEPKY, MOJIH30BATHCS OMOIMOTCYHBIME KaTaJIOTaMH, CIICIUAIbHBIME CIIPABOYHUKAMH, YHUBEPCAIbHBIMU
SHIUKJIONICUSAMHE JIJIsl TOMCKa HH(pOpMauu 00 00bEeKTaxX.

[TpuoOpeTaTh OMBIT CaMOCTOSATEIBHOIO TOMCKA, aHaau3a W OTOOpa HH(POPMAIMA C HCIOJb30BAHHEM pPA3JIMUYHBIX HCTOYHHKOB, M HOBBIX
WHGOPMAIIMOHHBIX TEXHOJIOTUH JIJIsl PEIICHUS MO3HABATEIbHbBIX 33]1a4;

OcBaunBath IIPUEMBIL I[CﬁCTBPIfI B HCCTAaHAAPTHBIX CUTYyalUAX, OBJIaA€BaTh 3BPUCTUYCCKUMH MCTOAaMU PEIICHUA np06neM.

B cdepe kommynukamusnwix yHUBEpCaIbHBIX YUCOHBIX 1EHCTBHIA:
Pa3BuBaTh MOHOJIOTMUYECKYIO U AMAJIOIMYECKYI0 peub, YMEThb BbIpa)KaTh CBOM MBICIH M CIIOCOOHOCTH BBICIYIIMBAaTh COOECEAHMKA, IOHUMATh €ro

TOYKY 3pCHU:, [IPU3HABATD IIPAaBO APYTroro 4€JI0OBCKA Ha €TI0 TOUKY 3PpCHUS, IPHU3HABATH IIPABO APYIroro 4€JI0BCKAa Ha NHOC MHCHUC,
q)OpMI/IpOBaTB YMCHUA pa6OTaTB B I'pylIi€ € BhIIIOJIHECHUCM PA3JIMYHBIX CONHUATIBHBIX pOJIGfI, MMpEaACTaBJIAThL U OTCTAUBAaTh CBOU B3IJISAAbI U y6e)KI[€HI/I$I,
BECTU JUCKYCCHUIO.

IIpeameTHbIe:

®opmMupoBaTh MPEACTABICHHUS O 3aKOHOMEPHOW CBA3M M MO3HAHUS MPUPOJbI, 00 0OBEKTUBHOCTH HAyYHOI'O 3HAHMSA; O CUCTEMOOOpa3yIoIIeld poiu
(bu3uKN 17151 pa3BUTHSL JPYTUX €CTECTBEHHBIX HAyK, TEXHUKHM M TEXHOJIOTUH; O HAyYHOM MHUPOBO33PEHUU KaK pe3yjbTaTe U3y4eHUs OCHOB CTPOEHUs
MaTepuu U QyHIaMEHTAIbHbBIX 3aKOHOB (DU3UKH;

®opMupoBaTh MEPBOHAYAIbHBIE MPEACTaBIECHUS O (U3NYECKON CYIIHOCTH SIBIEHUH NPUPOIbl (MEXaHMUYECKUX, TEIUIOBBIX, 3JEKTPOMArHUTHBIX U
KBAaHTOBBIX), BUJJaX MaTepuu (BEIIECTBO U I0JIE), ABMKEHUH KaK CIIOCO0e CYIIECTBOBaHMUS MaTE€pHUM; YCBaUBaTh OCHOBHBIE WJIEM MEXAaHUKH, aTOMHO-
MOJIEKYJISIPHOTO YYEHHS O CTPOEHUHU BEIIECTBA, AJIEMEHTOB 3JIEKTPOJMHAMHKM U KBAHTOBOW (DM3MKHU; OBJIaJEeBaTh MOHATUHHBIM almaparoM H
CHUMBOJIMYECKHUM SI3bIKOM (PU3HKH;

[IproGperaTh ONBIT MPUMEHEHHUS] HAyYHBIX METO/OB MO3HAHUA, HAOMIOACHNUS (QU3NYECKUX SBICHHUM, MPOCTHIX IKCHEPUMEHTAIbHBIX UCCIIEJOBAHUMN,
MPSIMBIX U KOCBEHHBIX U3MEPEHUN C UCIIOJIb30BaHUEM aHAJIOIOBBIX U HU(POBBIX U3MEPUTENIBHBIX PUOOPOB; MOHUMATh HEU30EKHOCTh MOIPEUTHOCTH
TOOBIX U3MEPEHUI];

Oco3HaBaTh HEOOXOAUMOCTb PUMEHEHHS TOCTHKEHUN (GU3NKHU U TEXHOJIOTHH JUIsl palliOHaIBHOTO MIPUPOIOIOIB30BaAHUS;

OBnaneBaTh OCHOBaMH 0€30MACHOTO HCIIOJIb30BAHUS €CTECTBEHHBIX M MCKYCCTBEHHBIX 3JIEKTPHUUECKHUX W MATrHUTHBIX MOJIEH, 3JIEKTPOMArHUTHBIX U
3BYKOBBIX BOJIH, €CTECTBEHHbBIX M MCKYCCTBEHHBIX MOHM3UPYIOIIUX M3IYyYEHUH BO M30€KaHHE UX BPEIHOTO BO3JCHCTBUS HA OKPYKAIOUIYIO Cpedy U
OpraHu3M 4YeJI0BEKa;

Pa3BuBaTh yMeHHE IJIaHUPOBATh B IOBCEJHEBHOW XU3HU CBOU JACWCTBHUSA C NPUMEHEHUEM IIOJIYYEHHBIX 3HAHUH MEXAHUKH, IEKTPOIUHAMUKH,
TEPMOJIMHAMUKH U TETIOBBIX SIBJICHUH C LIENbI0 COEPEIKEHUS 3/10POBbS;

®opmupoBaTh MPEACTABIECHUS O HEPALMOHAIBHOM HCIIOJIIB30BAHUM MPHUPOJHBIX PECYPCOB M JHEPTUH, O 3arps3HEHHM OKpYXaroIlel cpenbl Kak
CJICZICTBUU HECOBEPIIEHCTBA MALIMH U MEXaHU3MOB.



TemMaTnyeckoe MIIAaHNPOBaAHUE
10 kaacc (1 yac B Heaen10)

Tema KounyecTBO 4acoB JlabopaTopHbie
padoThI

DJIEKTPOMAarHUTHBIE SIBJICHUS 8 1
MexaHuueckue KojaeOaHus U BOTHBI 2
TemioBsie sIBICHUS 9 3
OnTudeckue SBICHUS 13 4
3aiuTa NpoeKTOB 1

Bcero 33 8

TemaTnuyeckoe MIIAHMPOBaAHUE



No Tema 3anaTHs KouunvecTBo Hara
3aHATUA 4acoB
n/m
DJIeKTPOMarHuTHbIE siBjieHus1 (8 yacoB)
1 DNeKTpUYECKHE 3apsiabl U )KUBBIEC OPraHU3Mbl. BiusHue 1 07.09.24
ANEKTPUYECKOTO TOJISI Ha )KUBbIE OPIraHU3MBI.
buosnexrpuyectso.
2 JlabopaTopHas padora «Onpenenenue 1 14.09.24
COIPOTHUBIICHUS TKAHEH YeIoBeKa»
3 [IpupoaHbie U UCKYCCTBEHHBIE DIIEKTPUUECKUE TOKU. 1 21.09.24
4 Hcropus sHepreTuku. JHEprus 31€KTPUUECKOr0 TOKa U 1 28.09.24
€e UCIOJIb30BaHUE.
5 Kondepennus «2nekTpuueckue ceTH npoodsieMsl U 1 05.10.24
MEPCTIEKTUBBL. AJIbTePHATUBHBIE HICTOYHUKHU YHEPTUM»
6 MarnuTHO€e noje 3eMJId U €ro BIUsSHHE Ha YeIOBeKa. 1 12.10.24
7 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH HU3KOM YaCTOTHI. 1 19.10.24
PanuoBonHBI 1 YeTOBEK.
8 buonoruueckue cBoiicTBa 3J1€KTPOMarHUTHBIX BOJIH 1 26.10.24
BBICOKOW 4aCTOTHI.
Mexanuueckne KoJ1e0aHUA U BOJIHBI (2 yaca)
9 Konebanus u BosHBI B )UBBIX opranu3max. Konebanus 1 09.11.24
Y 4eJI0BeK. buoputM.
10 3BYK KaK CPEICTBO BOCIPUATHS U Nepeaadn 1 16.11.24




nHpopManuu. YIbTpa3ByK U HH(Ppa3ByK.

TemnoBble siBjaeHnst (9 yacoB)

11 OHeprus Tomnusa. Tennosnepreruka. Bausaue 23.11.24
TEMIIePaTypHBIX YCIIOBHI Ha )KU3Hb YEJIOBEKA.

12 JlabopaTopHasi padora «/I3MeHeHne TeMIepaTypbl 30.11.24
BEIIECTBA IPH MEPEXO/IE C TBEPIOTO B ra3000pazHoe
cocrosinue. [Tocrpoenue rpaduka 3aBUCIMOCTH
TeMIIepaTyphl Tela OT BPEMEHW.

13 TennoBoe 3arps3HeHue arMocdepsl. Permenue 3aqay. 07.12.24

14 Bunel Tpancnopra. [Ipumenenne pa3nuyuHbIX BUAOB 14.12.24
TPaHCIIOPTA B HAIllEM peruoHe. BiusHue paboTh
TEIUIOBBIX JIBUTATENEN HAa HKOJIOTHYECKUE TPOLIECCHI.

15 Kpyrastit cron: «M3MeHeHne Kkiumara - TapHUKOBBIN 21.12.24
3¢ exT U r100anbHOE MOTEIUIEHUE KINMaTa.

16 TenoBble TPOLIECCH B TEJIE YEIOBEKA. 28.12.24

17 JlaGopaTopHas padora «Omnpe/eneHue ApIXxaTeJIbHOTO 11.01.25
00BbEMa JIETKHX YeTIOBEKa
JlaGoparopuas padora «OnpeaeneHue JaBICHUS
KPOBHU YEJIOBEKa»

18 Pemenue skcnepuMmenTanbHbIX 3a71a4. (OCHOBHOE 18.01.25
ypaBHeHnue MKT, kosindecTBo BeliecTBa)

19 Pemenue skcniepuMeHTANBHBIX 3a1a4. (Y paBHEHNE 25.01.25

COCTOAHHA UICAJTTBHOI'O Ia3a. BraaxnocTh BO3I[YX3.)




OnTuyeckue sijienusi (14 yacon)

20 ®oromerpusi. CBETOBOM MOTOK. 3aKOHBI OCBEIIEHHOCTH. 01.02.25
JIaboparopHas pabota «OmnpeneneHne ypoBHs
OCBEHIEHHOCTH B KJIACCE»
21 HckyccTBeHHOE OcBeleHne. Buibl 2JIeKTpHUeCcKuX 08.02.25
JIaMIT.
22 3epkanbHOe U paccessHHOE (AuQdy3HOE) OTpakeHue 15.02.25
CBeTa.
OkcnepuMeHTalbHas padora: «IlocTpoenue
M300paKeHUS B IUIOCKOM 3€pKajiey.
23 DKkcrniepuMeHTalIbHAs paboTta: “MHOroKpaTHoe 22.02.25
n300pakeHHe MpeaMeTa B INIOCKHUX 3epKajiax’”.
24 JIunsel. a3 kak ontudeckas cucrema. Jleexrs 01.03.25
3pEeHMs.
25 [TocTpoenne n300paskeHus B CHCTEME 3epKall. 08.03.25
26 [Tone 3penmus. 15.03.25
27 Crnioco0wI uctipaBieHus 1e(EeKTOB 3PSHUSI. 22.03.25
28 JlabopaTopuasi padora: «Onpenenenne GOKYCHOTO 05.04.25
PaCCTOSIHUS U ONTHYECKOW CHITBI OUKOB)
Perrenune skcriepuMeHTATBHBIX 3a]1a4.
29 CBeToBbI€ ABIEHUS B IPUPOJE (pagyra, MUPaXxHu, rajio). 12.04.25
30 OnTruyeckre WITIO3UHU HAIlleTo 3PEHUSI. 19.04.25




31 buonornueckas ontuka. (JKuBsie 3epkania, riasz- 26.04.25
TEPMOMETP, PACTEHHUS - CBETOBO/IBI).
32 JKupoii cet. (CBe4YeHHE MOPSI, CBETAIINECS OPTaHU3MBl, 17.05.25
XEMUJTFOMUHECIICHIINS, ONOTIOMUHECIICHIIHS ).
3ammra npoektoB (1 yac)
33 3amuTa mMpoeKTOB 24.05.25
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