IFOCYIJAPCTBEHHOE BIO/I’KETHOE
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[Tpuxaz Ne 70-2/0

ot 31 aBrycra 2023 .
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X TaTbsAHa TaT>aHa
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Hukonae para:
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BHa 11:05:51 +03'00"
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2023-2024 y4eOHbIH TOJ

MO yuurenen

CCTCCTBCHHO-MAaTEMAaTHNYCCKOT'O ITUKJIa
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[MosicHuTeIbHAS 3aMKcKa K padoyeil mporpaMmme mo 3J1eKTHBHOMY KYpCYy
«3anumarenbHas puzuka» 10 kmaacc.

HopmaTuBHasi o0cHOBa IpOrpamMmbl

Pabouas nporpamma coctasieHa Ha ocHOBe [IporpaMMbl JOMOTHUTEIBHBIX KYPCOB JUISl YUAIIUXCS
10-11 kmaccoB aBTOpa cocTaBUTENs Yy4yuTensl Bbiciied kareropun KamenpmukoBoir E.B. u
crapmero wmeromucta kadenpel ¢usukun AIINIO CrenanoBoit T.M. Ilporpamma mpormia
skcneptu3dy IIporokon POC Ne 9/2006 wu pomymena DHMC k ucnons3oBanuio B OY CaHKT-
[TerepOypra npotokosn Ne6 ot 22 .05.2012 roga. , [Iporpamma mpoiiia nepeakpeuTanuo B Mae
2018 roma (mpotokon Ne 7 ot 21.05.2018 ropa).

[TporpamMma ucrnonb3yercst 63 U3MEHEHUN U KOPPEKTUPOBOK.

CopnepxaHue TporpaMMbl HampaBiIeHO Ha (OPMHPOBAHUE ECTECTBEHHO-HAYYHOU
KapTUHbI Mupa obydaromuxcs 10—11 knaccoB npu oOyueHuH ux (pu3nke Ha 6a30BOM ypOBHE Ha
OCHOBE CHCTEMHO-AEATEIBbHOCTHOTO moxoaa. [Iporpamma cootBercTByeT TpeboBanusm OI'OC
COO k nnaHupyeMbIM JTUYHOCTHBIM, IPEIMETHBIM U METalpeIMETHBIM pe3ylbTaTaM 00ydeHus,
a TaKkKe YYUTHIBAET HEOOXOJUMOCTh pealu3alui MEXIPEIMETHBIX CBA3€l (u3uku c
€CTECTBEHHO-HAYUYHBIMU YUYEOHBIMM IpeiMeTaMHu. B Hell ompenensrorcs OCHOBHBbIE IENIU
u3ydeHus: (U3MKM Ha YpPOBHE CpeAaHero oOmiero oOpa3oBaHUSs, IIAHUPYEMBIE Ppe3yJIbTaThl
OCBOCHHMS Kypca (U3UKU: JINYHOCTHBIE, METAIIPpeIMETHbIE, IIPeAMETHBIE (Ha 6a30BOM YpOBHE).
[Tporpamma sIBIISIETCS IOTHUECKUM JIOTIOJIHEHHEM OCBOCHHUS Kypca (hpru3uKku Ha 6a30BOM YpOBHE, B
TOM YHUCIIe MPEIMETHbIE pe3ysbTaThl MO rojaM OOyueHHs; coJlep)KaHHe Y4eOHOro IpeaMmera
«®Pu3uKay» 1o rojaM oOy4eHusl.
dusmnka Kak Hayka o HambOosiee OOLIMX 3aKOHaX IPUPOABI, BBICTYIAs B KadyecTBE y4eOHOro
npeMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIA BKIIQJ B CHCTEMY 3HAaHUH 00 OKpYXKarolieM MUpe.
IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3YIOUIMHM Il €CTeCTBEHHO-HAay4YHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUM, N3ydaeMbIX
XUMHeH, Ouonoruei, gusnueckoir reorpadpueil u acrpoHomueil. Mcnonp3oBaHre U aKTUBHOE
IpUMEHEHNE PU3NUYECKUX 3HAHUI ONpeIeNisieT XapaKTep U pa3BUTHE Pa3HOOOPa3HbBIX TEXHOJIOTUI
B cdepe HSHEepreTukH, TPAaHCIOPTa, OCBOCHMS KOCMOCA, MOJYYEHUS HOBBIX MAaTepHUaloB C
3a/laHHBIMU CBOICTBaMHU U Apyrux. M3ydyeHne pu3nku BHOCUT OCHOBHOM BKJIa/1 B GOPMUPOBAHKE
€CTeCTBEHHO-HAYYHOW KapTHHBI MHUpa o0ydaromuxcs, B (OPMHUPOBaHHE YMEHUN NPUMEHSTH
Hay4YHBI METO]I IO3HAHUSI IPU BBINOJIHEHUN UMU Y4€OHBIX UCCIIEJOBAHUM.

B ocHoBy kypca ¢(u3MKHM Ui ypOBHS CpeAHEro oOIIero oOpa3oBaHMs MOJOXKEH psij WICH,
KOTOPBIE MO’KHO PaCCMaTPUBATh KaK IPUHIUIIBI €0 IIOCTPOCHHUS.

Nnes nenoctHocTd. B COOTBETCTBMM € HEH KypC SABJISCTCS JIOTMYECKH 3aBEPUIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIPOCHI KIACCUYECKOM, Tak U
COBPEMEHHOM (PU3HKH.

Unes renepanuzanuu. B coorBercTBUM ¢ Hell marepuan Kypca (DU3MKH OOBEAMHEH BOKPYT
¢usnueckux Teopuil. BeaymumMm B Kypce sBisercs (OpPMHpPOBAHHE TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTe€puH, BEUIECTBE U TOJIE.

WNnes rymanurtapuszanuu. E€ peamusanus IpeArnosiaracT HUCHOJb30BaAHUE T'yMaHUTAPHOI'O
noTeHnuanta Gu3n4ueckoi Hayku, OCMBICIIEHUE CBSI3U Pa3BUTHUS PU3UKU C pa3BUTHEM OOIIeCTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M SKOJIOTHYECKUMH MPOOIIEMaMH.

Unes npuxmnagHoil HampaBieHHOCTH. Kypc ¢u3uku mpenmnosaraer 3HaKOMCTBO C IIHPOKUM
KPYT'OM TEXHUYECKUX U TEXHOJIOTHYECKUX MPUIIOKEHUN U3YYEHHBIX TEOPUH U 3aKOHOB.

Hnes oSKOIOrM3alMM — peanu3yercs IOCPEICTBOM  BBENCHHSA  JJIIEMEHTOB  COJEpP)KaHUS,
MNOCBALIEHHBIX 3KOJIOTMYECKUM MpoOieMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUH, a TaKXKe 00CyKAeHHs MpoOIeM palliOHAIBLHOTO MPUPOAOIIOIB30BAHUS U
HKOJOTNYECKOH OE301aCHOCTH.

Crep)KHEBBIMU JIEMEHTaMH Kypca (U3UKHU Ha YPOBHE CPEAHETO 00111ero 00pa3oBaHus SIBIISIIOTCS
¢usnueckue Teopuu (GOpMHpPOBAHUE MPEACTABICHUH O CTPYKTYpE MOCTPOEHHs (HU3NIECKOM
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TEOPHH, PO (YHIAMEHTAIBHBIX 3aKOHOB M NPHUHIMIIOB B COBPEMEHHBIX IMPEICTABICHHUIX O
NpUPOJE, TPAHUIAX TPUMEHUMOCTH TEOPHH, JUIsl ONMCAHUS €CTECTBEHHO-HAYyYHbIX SBJICHUMN U
MIPOLIECCOB).

CucTteMHO-JIeATEIPHOCTHBIA MOAX0A B Kypce (GU3HKH pean3yeTcsl MpexXJe BCEro 3a CUeT
OpraHu3alH YKCIEPUMEHTAIBHOM 1eATEIbHOCTH 00yUaromuxcs. bobiioe BHUMaHUE yIenseTcs
PELICHUIO PACUETHBIX M KaueCTBEHHBIX 3aj1ad. [Ipu 3TOM miis pacu€THBIX 3a1ad NPUOPUTETOM
SIBIISTIOTCSI 331a4H C SIBHO 33/1aHHON (PU3HUECKON MOJIENBIO, TIO3BOJIIONINE IPUMEHSTh H3y4eHHBIC
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOr0 pa3ena Kypca, TaK U UHTErpUpys 3HAHMS U3 PA3HBIX
pa3znenoB. [l KayecTBEHHBIX 3a/a4 MNPUOPUTETOM SBISAIOTCS 3aJaHUsl Ha OOBSCHEHHE
npoTeKkaHus (U3NYECKUX SIBJICHUI U MPOIECCOB B OKPYKAIOIIECH KU3HU, TpeOyrole BhIOOpa
(bu3nvecKoil MoeNH Ui CUTyalluu MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

OCHOBHBIMU LEJIIMH Kypca JUIsl U3y4eHHs] GU3UKH B 00111eM 00pa30BaHUHU ABIISIOTCS:
dopMHpoBaHHE HHTEpeca M CTPEMIJICHUS OOYYAIOLIMXCS K HAYYHOMY H3YyYCHHMIO HPUPOIDI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE MPEICTABICHUN O HAYYHOM METO/IE TMIO3HAHUS U (POPMHPOBAHUE HCCIIEAOBATEIHLCKOTO
OTHOLLIEHHUS K OKPYKaIOLIUM SIBJICHUSIM;

(dbopMupOBaHKE HAYYHOIO MUPOBO33PEHUS KaK pe3yJIbTaTa U3y4eHHs] OCHOB CTPOEHUS MaTepuu U
(byHIaMeHTAIbHBIX 3aKOHOB (DU3HKHU;

dopMupoBaHUE YMEHHI OOBSICHATH SIBICHUS C UCTIOIB30BaHNEM (PH3MUECKUX 3HAHUH U HAYYHBIX
JI0Ka3aTelIbCTB;

¢dbopMHpoBaHUE TPENCTABICHUH O POy (PU3MKH I Pa3BUTHS JPYTUX E€CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTHIl.

JlocTrokeHne ATHX 1eield 00ecrednBaeTCsl peleHHeM CISAYIOMINX 3a/1a4 B MPOILIECCe N3YUEHUS
Kypca (hU3UKU Ha YPOBHE CpEIHEro o0IIero 00pa3oBaHuUs:

nproOpeTeHne CUCTeMbI 3HAHUK 00 O0IIMX (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSIX,
BKIIIOYAsi MEXaHUKY, MOJIEKYJSPHYIO (GU3HKY, DJEKTPOJMHAMHUKY, KBAHTOBYIO (HU3UKY H
AIIEMEHTHI acTPOU3UKY;

dbopMHpoBaHHE YMEHUI NPUMEHATh TEOpPETUYECKHE 3HaHUs Ui OOBSCHEHUS (DU3NYECKHX
SBJICHUH B IPUPOJIE U JUISl IPUHATHS MPAKTUYECKUX PEIICHUH B IOBCETHEBHOM JKU3HU;
OCBOCHME CIIOCOOOB pEIICHUs PA3IMYHBIX 3ajay C SIBHO 33JJaHHOM (U3HUecKoi MOJIeNblo, 3a/1ad,
MOJIpa3yMEeBalOIINX CaMOCTOSITENbHOE CO3JaHhe (U3NYECKOM MOJeNH, aJleKBaTHOM YCIIOBUSAM
3a/1a4u;

NOHMMAaHWE (U3NYECKUX OCHOB M MPHUHIMIIOB JEUCTBHUA TEXHUYECKUX YCTPOHCTB U
TEXHOJIOTMYECKHX IPOLIECCOB, UX BIUSHUSA Ha OKPYXKAIOLIYIO CPENY;

OBJIAJICHUE METOJlaMHU CaMOCTOSITENIbHOTO IUIAHUPOBAaHUS M TpPOBENEHUs (U3MUECKUX
HKCIEPUMEHTOB, aHaJM3a M HHTEepIpeTanuu HWHPOPMALUU, ONpeAeTeHUs JOCTOBEPHOCTH
MOJIyYEHHOTO Pe3yJIbTaTa;

CO3JaHME YCIOBUH Ui pa3BUTHS YMEHHH IPOEKTHO-HUCCIIEN0BATENbCKOM, TBOPYECKON
JeSITEIbHOCTH.

Ha u3yueHnue 10MOIHUTENBHOTO Kypca (GU3UKHU (B OCHOBE - 0a30BbIi YPOBEHb) Ha YPOBHE
cpenHero oOuiero oopasoBanus orBoauTcs 68 yacos: B 10 kiacce — 34 yaca (1 yac B Hezeno), B
11 kmacce — 34 gaca (1 gac B Henenio).

JlomoTHUTENBHBIN KypC AOIMOJIHIET OCHOBHOM KypC (PM3UKHU:

e BKJIOYAET pEIIEHHE BBIYUCIUTENBHBIX, JIOTHYECKUX, Tpa@UUecKUX, T€OMETPUYECKUX,
IKCIEPUMEHTAIBHBIX 3a/au 10 BCEM paslielaM OCHOBHOro Kypca. [Iporpamma kypca
coTrjlacoBaHa ¢ cojeprkanuemM mporpammsl o pusuke 1y 10-11 xknaccos I'.5. Mskumesa,
YTO TO3BOJIUT OCYIIECTBUTH IIOBTOPEHHUE, COBEPIIEHCTBOBAHME M IPAKTUUYECKOE
NPUMEHEHNE YCBOEHHBIX 3HAHUI U yMeHUH. B To e BpeMs B mporpaMmy 3J€KTUBHOTO
Kypca BKJIIOUEH JOIOJIHUTENBHBIN MaTepral: JIBUKECHHE CBSI3aHHBIX TEN,
COEIMHEHUS. KOHIEHCATOPOBY», MOIIHOCTh B 3aMKkHyToil nenu u KII/[ mcrounmka TokKa,
COEIMHEHUE NCTOYHUKOB TOKa, 3aKOH OMa I 1IenH EPEMEHHOI0 TOKa, I71a3 YeI0BEKa
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KaK ONTHYECKas CHCTEMa, ONTHUYECKHE MPHOOpHI (TENECKOoI, MHUKpOcKom). M3yuenue
JIAHHBIX BOIIPOCOB TPeOyeTCst IS IIOATOTOBKHU K ITOCTYIUICHHIO B BY3.

[TporpammMa HampaBieHa Ha O0YYEHHE yYaIIUXCsl OOIIMUM MpUEMaM U METOJaM PEIICHUs
THUIIOBBIX 33/1a4, KOTOpble (OPMUPYIOT (U3UUECKOE MBIIUICHHE, HABBIKH YMCTBEHHOTO
TPyZAa, SKOHOMAT BpeMs Jisi BBINOJHEHHS TBOPYECKHUX 3aJaHuil. Yuarmmecss Oynyt
O3HAKOMJICHBI C pEIIeHHEM MpPOOJIEMHBIX, HECTAaHAAPTHBIX W OPUTMHAIBHBIX 337134,
BKJIIOYasl HCKOTOPBIC 3aa4n (1)I/ISI/II-ICCKI/IX oJIuMIIuana.

[IpenycmaTpuBaeTcst OpraHu3alys KOJUIGKTUBHOM paOOThl yYUTEds] M ydalluxcs,
CaMOCTOATENIFHOM Pa0OTHl ydammxcs, padOThl B IMapax M TPyNIax I0 PEIICHHI0 U
COCTaBJICHUIO 33/1a4, MOUCKY U 00paboTke MHPOPMALUU M3 Pa3IMYHBIX HMCTOYHHUKOB
(yueOHUKHM,  CIIPAaBOYHHMKH,  HAy4YHO-TIONYJSIpHAs  JINTEpaTypa),  BBHIIOJHEHUIO
7a00paTOpHBIX PabOT €O MIKOJBHBIM OOOpYIOBaHMEM M TNPAKTUYECKUX pabdoT C
UCTIOJIb30BaHNEM KOMITBIOTEPHBIX TEXHOJIOTHH.

MexnpeaMeTHbie CBSI3H

N3zyuenne kypca 3anuMaTenpHas Gpusuka 6a30Boro ypoBHs B 10 Kiracce ocymiecTBiseTcs
C Y4ETOM CO/IePIKATENbHBIX MEKIIPEIMETHBIX CBS3EH C KypcaMHu MaTeMaTHUKH, OMOJIOTHH,
XUMUH, reorpaduu U TEXHOJIOTUH.

MeXIpeIMeTHbIE TOHSTHS, CBS3aHHBIE C W3YYEHHEM METOJO0B HAyYHOTO ITO3HAHMSL:
SIBJICHHE, HAYYHBIN (haKT, THTIOTE3a, PU3NUECKasi BEIMYMHA, 3aKOH, TEOpHs, HAOII0IeHHE,
AKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJICIIb, U3MEPEHHE.

Maremartuka: peleHre CUCTEeMbl YpaBHEHUH, JTUHEHAs QyHKIMS, mapadoiia, runepbona,
X TpaQuKH W CBOWCTBA, TPUTOHOMETPUYECKHE (PYHKIMH: CHHYC, KOCHHYC, TaHTEHC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOKIECTBO, BEKTOPHI U UX MPOEKLUU HA OCH
KOOPJIMHAT, CII0)KEHUE BEKTOPOB.

Buonorus: Mmexannueckoe IBUKEHUE B KUBOU Mpupojie, 1updys3us, ocMoc, Tem1o00MeH
KHUBBIX OpPraHW3MOB (BHUIblI TEIJIONEPEaud, TEIIOBOE PAaBHOBECHUE), AIIEKTPUUYECKHUE
SIBJICHUS B YKUBOW MPUPOJIE.

XUMUS: TUCKPETHOE CTPOEHHE BEIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAsi Macca, TEIIOBbIE CBOWCTBA TBEPABIX TEJ, )KUAKOCTEH U Ta30B, JIEKTPUUYECKHE
CBOWCTBA METAJIOB, DJICKTPOIUTHIECKAS TUCCOLIMAIINS, TaTbBAHHUKA.

['eorpadus: BIa)KHOCTH BO3/1yXa, BETPHI, 0apOMETpP, TEPMOMETD.

Texnonorust: mpeoOpa3oBaHNe ABIKEHUH C UCTIOIH30BAHUEM MEXaHU3MOB, YUET TPCHUS
B TEXHUKE, MOJAUIMITHUKH, HCIIOJIB30BaHUE 3aKOHA COXPAHEHUS HMMITYJIbCa B TEXHUKE
(pakeTa, BOJOMET M Jpyrue), JBUTATeNlb BHYTPEHHETO CrOpaHus, HapoBas TypOMHa,
OBITOBOM  XOJIOMWJIBHUK, KOHAWIIMOHEP, TEXHOJOTHH TIOJIYYEHHS COBPEMEHHBIX
MaTepHajoB, B TOM 4YHCJIE€ HAaHOMATepHAJIOB, U HAHOTEXHOJOTHHM, HJIEKTPOCTaTHUECKas
3aIunTa, 3a3EMJICHUE AIEKTPOTPUOOPOB, KCEPOKC, CTpYWHBII MIPUHTED,
3JIEKTPOHArpeBaTebHbIE MPUOOPHI, JTEKTPOOCBETUTENBHBIE TPUOOPHI, raJIbBAHUKA.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro kKypca «3aHumarenpHas Dusmka» Ha ypoOBHE CpEIHEro oOIero
oOpa3oBaHus (0a30BbIil YPOBEHb) IOJDKHO OOECIEUUTH JOCTUKEHHE CIEAYIOUIUX JIMYHOCTHBIX,
METaNpPeMETHBIX U MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE PE3yNIbTaThl OCBOEHMs yueOHoro mnpeamera «PuU3MKa» JODKHBI OTPaXkaTh
TFOTOBHOCTh M CIIOCOOHOCTb OOY4YaIOUIMXCSl PYKOBOJCTBOBATHCS CPOPMUPOBAHHONW BHYTPEHHEH
NO3MLMEH JHMYHOCTH, CHCTEMOW LIEHHOCTHBIX OpHEHTAIMid, TO3UTHBHBIX BHYTPEHHUX
yOeXKIIEeHUI, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSAM POCCHICKOTO  OOIIEeCTBa,
pacuIMpeHre XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B MpPOLECCE pealn3allid OCHOBHBIX
HaIlpaBJIeHUH BOCIUTATEIBHOM e TeIbHOCTH, B TOM YUCIIE B YACTH:

1) rpa:kIaHCKOro BOCUTAHUS:

C(OPMHPOBAHHOCTh ~ TPAXKAAHCKOM TO3MIMK  OOYdYaIOMIerocs Kak aKTHBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;

IOPUHATHE TPAAULMOHHBIX OOIIEUEIOBEUYECKUX TI'YMaHUCTHUECKUX U JI€MOKPATUYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO NIESTEIBHOCTh B HMHTEpECaX TI'Pa)KIaHCKOTO OOIIECTBa,
y4acTBOBAaTh B CaMOYIPaBJIEHUU B 00pa30BaTeIbHON OpraHu3aluy;

yYMEHHE B3aUMOJICHCTBOBaTh C COLMAJIbHBIMH HMHCTUTYTAMH B COOTBETCTBHM C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTh K TYMaHHTapPHOH M BOJIOHTEPCKOH J1EATEITLHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMS:

c(OpPMHPOBAHHOCTb POCCUHCKOM IpaX1TaHCKON UAEHTHYHOCTH, MaTPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHKCHHSM POCCHHCKHX
yU€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBECHHUS;

CIOCOOHOCTH OIIEHWBATh CUTYAIMIO U TPUHUMATh OCO3HAHHBIC PEIICHUs, ODHEHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B JICATEIBHOCTH YUEHOTO;

0CO3HaHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYYIIEro;

4) 3cTeTH4ecKOro BOCIIMTAHHUS

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIIOYAst ICTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
buznueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEpEC K Pa3In4HbIM chepaM npodeccHoHaIbHOM 1A TeIbHOCTH, B TOM YHCJIE CBSI3aHHBIM
¢ (QU3MKOM M TEXHHUKOW, YMEHHE COBEpIlaTh OCO3HAHHBIN BBIOOp Oynymied mnpodeccuu u
pean30BbIBATh COOCTBEHHBIEC JKU3HEHHBIE IIJIAHEI,

TOTOBHOCTb M CITIOCOOHOCTH K 0Opa30BaHHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
NPOTSKEHUH BCEH JKU3HU;

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

Cc(OPMHUPOBAHHOCTh OIKOJIOTHYECKOW KYJIBTYpBl, OCO3HaHHWE TJO0AIFHOTO XapakTepa
HKOJIOTUYECKUX MPOOIeM;

IUTAHUPOBAHKE U OCYILECTBICHUE ACHCTBHUI B OKpyXKarollel cpe/ie Ha OCHOBE 3HaHUS Leseit
YCTOMYUBOTO Pa3BUTHS YETIOBEUECTBA;
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pacIIMpeHHe OIbITa JIEATEIBPHOCTH HKOJIOTMYECKOM HANpaBICHHOCTH HAa OCHOBE
UMEIONIUXCS 3HAHUN TI0 (pru3mKe;

7) IEHHOCTH HAYYHOT0 TO3HAHMS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS (PU3HUECKON HAYKU;

OCO3HAaHHE IICHHOCTU HAYYHOU JIeATEIHHOCTH, TOTOBHOCTh B MPOIECCEe M3YUYCHUS (DU3UKHU
OCYIIECTBIISITH IPOSKTHYIO M HCCIIEIOBATENIBCKYIO JISATEIHPHOCTh MHINBUYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe 1eiCTBUS
ba3oBble JJornveckue a1elCTBUS:

CaMOCTOSITENIbHO (POpPMYIMpPOBaTh M aKTyalU3UpPOBATh MpoOJieMy, paccMaTpuBaTh &
BCECTOPOHHE;

ONPEAEIIATh LEN IEATENIbHOCTH, 33/1aBaTh MAPaMETPbl U KPUTEPUU UX JOCTHKECHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBICHUSX;

pa3pabaThIBaTh IUIAH PEHICHHs TPOOJIEMBI C yUETOM aHallM3a UMEIOIINXCS MaTepHaIbHBIX
1 HEMaTepHaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JAESATEIbHOCTb, OLEHHUBATh COOTBETCTBHE PE3YJbTATOB LEIISAM,
OLICHUBATh PUCKU MOCIEACTBUM JAEATEIbHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH pPadOTy B YCJIOBHUSIX pPEaTbHOT0, BHUPTYalbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATHBHOE MBIIUJICHUE TIPHU PEIICHUH )KU3HEHHBIX MPOOJIEM.

ba3oBble nccienoBarejbcKue AeiCTBHUA.

BIIQ/IETh HAYYHOW TEPMHHOJIOTHEN, KIIOYEBBIMU MOHATUAMHU W MeToAamu (pu3mdeckoi
HayKH;

BIIJICTh HABBIKAMHU YYEOHO-HCCIIEOBATEIBCKON M MPOEKTHOU JEATETLHOCTH B OOJACTH
(GU3HKH, CTTOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIBHOMY IOMCKY METOJIOB PEIICHUS 3a]1a4
bu3nYECKOro coAepKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIAJETh BHUJAMH JESATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHHUS, €ro HMHTEpIpEeTaluH,
npeoOpa30BaHUIO ¥ MPUMEHEHHIO B PA3IMYHBIX YICOHBIX CHUTYAIMAX, B TOM YUCJIE TIPU CO3/IaHUN
y4eOHBIX MPOEKTOB B 00J1aCTU (PU3UKH;

BBISIBJIATh NPUYMHHO-CIICICTBEHHBIE CBSI3W M AKTyallM3UpOBaTh 3aJady, BbIABUTATh
TUIIOTE3y €€ PEIIeHMs], HAXOAUTh ApTYMEHTHI JJI JJOKA3aTelIbCTBa CBOUX YTBEPKIACHUH, 3a]1aBaTh
napameTpbl U KPUTEPUU PEIICHNUS,

AQHAJIMU3UPOBATH MOJYYEHHBIE B XO/IE€ PEIIEHU 3aa4H PE3YJIbTaThl, KPUTUYECKH OLICHUBATH
UX JOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTH U (HOPMYITHPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaTEIbHON AESITETLHOCTH, B TOM
YUCJIe MPU U3y4eHUN (HU3UKH,

JIaBaTh OIEHKY HOBBIM CUTYAIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

YMETh NMEPEHOCUTH 3HaHUS 10 (PU3MKE B IPAKTHUECKYIO 00IaCTh KUZHEACITEIbHOCTH,

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC UJIEH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIONINE aThTEPHATHBHBIC PEIICHUSI.

Pabora ¢ nnopmanmeii:
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BJIAJICTh HABBIKAMH MOJY4YeHUs MH(OpMANUKM (PU3NYECKOTO COAEPKAHUSA U3 MCTOUHUKOB
pa3HbIX THIIOB, CaMOCTOATEIBHO OCYLIECTBJIATh IIOMCK, AaHAJIN3, CUCTEMAaTHU3alUl0 U
MHTEpIpeTannio HHPOPMALUHU PA3THYHBIX BUJOB U (OPM MPEICTABICHHS,

OLIEHUBATh JOCTOBEPHOCTh MH(OPMALINH;

UCIOJIb30BaTh CPEACTBA MH(OPMAIMOHHBIX M KOMMYHHMKALIMOHHBIX TEXHOJOTHH B
pPELIEHUN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3allMOHHBIX 33Jad C COOJIIOJIEHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHHUKH 0€30MacCHOCTH, THTHEHBI, PECypcocOepekeHus], MPABOBBIX U
3THUYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€30MacHOCTH;

CO3/1aBaThb TEKCThl (DU3NYECKOIO COJAEPKAaHUS B pasiMYHbIX (opmarax ¢ y4ETOM
Ha3HauYeHUs HHPOPMALIUH U 1IeTICBON ayTMTOPHH, BEIOUPAs ONTUMAJIbHYIO (hOpPMY MPEICTaBICHUS
Y BU3yaJIU3alluy.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

OCYILIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKU U BO BHEYPOUHOI 1€ TEIbHOCTH;

pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIMd U CMATYATh KOH(IMKTEHI;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHS C HCIIOJIB30BAHUEM S3BIKOBBIX
CPEICTB;

[OHMMATh U UCMOJIb30BaTh IPEUMYLIECTBA KOMAHIHON U MHAUBUAYAJIbHON pabOTHI;

BBIOMPATh TEMATUKY M METOJbI COBMECTHBIX NEHCTBUU C y4ETOM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4ICHA KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIaHMU30BBIBaTL M KOOPIMHUPOBATH
JIEHCTBHS 10 €€ JOCTUKEHUIO: COCTABIIATH IUIAH JCUCTBUMN, PACIIPENENISTh POJIU C Y4ETOM MHEHUN
YYaCTHUKOB, OOCYXAaTh pe3yJIbTaThl COBMECTHON pabOTHI;

OLIEHUBATh Ka4eCTBO CBOEIO BKJIAJa U KaKIOr0 Y4aCTHHKA KOMaH]bl B OOLIMI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejyiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HAEU C MO3ULUU HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIIATh ITO3UTHBHOE CTPATETMUECKOE IIOBEJACHUE B PA3NIMYHBIX CHTYalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh HHUIIMATUBHBIM.

PerynsiTuBHbIe YHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUS
Camoopranusauus:
CaMOCTOSITENIbHO OCYIIECTBISTh MO3HABATENbHYIO IESATENBHOCTh B 00JacTu (pU3UKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U (hOPMYITHUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTaBJIATh IUIaH PEUICHHs] PacyETHBIX M KAYECTBEHHBIX 3aj]ad, IUIaH
BBIMIOJTHEHUSI TMpakTU4Yecko paboThl € Y4ETOM UMEIOIIMXCA PECYpCOB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;
JIaBaTh OLEHKY HOBBIM CUTYalIHsIM;
paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;
JienaTh OCO3HAHHBIA BBHIOOp, apTyMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelIeHue;
OIICHUBATh MMPUOOPETEHHBIN OTIBIT;
croco6cTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO SPYAULIMH B 001acTH (PU3HUKH, TOCTOSTHHO
MOBBILIATH CBOM 00pa30BaTeNbHbIN U KYJIbTYPHBIH YPOBEHbD.
CaMOKOHTPO.JIb, SMOIIHOHAJIbHBIH HHTE/JIEKT:
JIaBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTHUBBI B JI€ATEIbHOCTH, OLICHHBATh
COOTBETCTBUE PE3Y/IbTATOB LEJISIM;
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BJIa/IETh HaBBIKAMH [MO3HABATEIbHON pe(IeKCUU KaK OCO3HAHUS COBEPILIAEMBIX JEeWCTBUN
Y MBICIIMTEBHBIX IIPOLIECCOB, X PE3YJIBTATOB U OCHOBAHUI;

UCTIOJIb30BaTh MPUEMBI pedIeKCHUU TSl OLICHKH CUTYAIMH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHHUS 110 UX CHIXKEHHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

NpUHUMATD ce0sl, TOHMMAast CBOM HEIOCTATKU U IOCTOMHCTBA,

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU AaHAINU3E PE3YJIbTaTOB AEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MIPABO APYTUX HA OMIUOKH.

B npouiecce 10CTHKEHUS TUYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS MIPOrPaMMBI MO (pU3UKE AJIs
YPOBHSI CpeAHEro oomero oOpa3oBaHusi y 0OydYaIOMIMXCSl COBEPIICHCTBYETCS AMOIMOHAIBHBIN
MHTEJUICKT, MPEANOaralouii coOpMHUPOBAHHOCTS:

CaMOCO3HaHUsl, BKJIIOYAIOIIETO0 CIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAIBHOE COCTOSIHUE,
BUJICTh HAMPABJICHUSI Pa3BUTHS COOCTBEHHOM SMOIIMOHAIBHOMN Cepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpEeryJIMpOBaHUs, BKIIOYAIOLIEr0 CAMOKOHTPOJIb, yMEHNE IPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEJIEHUE, CIIOCOOHOCTh aJallTUPOBATHCS K IMOLMOHAILHBIM U3MEHEHUSIM U ITPOSBIISATH
THOKOCTB, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEHI MOTHMBALIMM, BKJIIOYAIOIIEH CTPEMIICHHE K JOCTHIKEHUIO LEIU U YCIEXY,
ONTUMM3M, UHULIUATUBHOCTb, YMEHUE JIEHCTBOBATH UCXOMS U3 CBOUX BO3MOYKHOCTEH;

AMIATHM, BKIIIOYAIOUIEH CIIOCOOHOCTh MOHHMMATh 3MOLMOHAIBHOE COCTOSHUE JPYIHX,
YUUTBIBATh €T0 MPH OCYIIECTBICHUH OOILIECHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKHUBAHUIO;

COLIMATIbHBIX HABBIKOB, BKIIIOUYAIOIIUX CIIOCOOHOCTH BBHICTPAaWBATh OTHOIICHUS C APYTUMU
JFOAbMU, 3200THTHCS, IPOSBIISTh MHTEPEC U Pa3peIiaTh KOHMIUKTHI.

HPEAMETHBIE PE3YJIbTATHI

K xonny oOyuenusi B 10 kJjiacce mpeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMEHHM:

JIEMOHCTPUPOBATh HA MPUMEPAX pPOJIb U MeCTO (HU3UKH B (HOPMHUPOBAHHH COBPEMEHHOM
HAay4YHOM KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHON TEXHUKH U TEXHOJOTHUW, B MPAKTUUYECKON
JIeATETbHOCTH JIFOEH;

YUYUTHIBATh TPAHUIIBl TPUMEHEHHUS M3YyUYEHHBIX (U3UYECKUX MOJENeH: MaTepuaibHas
TOYKa, MHEpUUaIbHAsl CHCTeMa OTCY€Ta, a0COJIOTHO TBEPIOE TEJIO, UACATbHBIA Tra3, MOJENIU
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOUCUHBIN AIEKTPUUECKUHN 3aps] NPHU pELICHUU
buznyeckux 3amad;

pacrio3HaBaTh (U3MYECKUE SBIEHUs (MTPOLECCH) M OOBSCHATH WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KUHETHYCCKON TEOpUM CTPOCHHUS BEIIECTBA M AJIEKTPOIWHAMUKH:
paBHOMEpPHOE U PaBHOYCKOPEHHOE TPSMOJMHEWHOE [BIKEHHE, CBOOOJHOE TaJeHUE Tell,
JIBUKEHHE M0 OKPYKHOCTHU, HHEPITUS, B3auMoieicTBuUE Tel, muddy3usi, OpoyHOBCKOE ABUKECHUE,
CTPOCHHE KUIKOCTEH W TBEPABIX TEJ, N3MEHEHUE 00BEMA TN MPU HarpeBaHUU (OXJIKICHUH),
TEIJIOBOE pPAaBHOBECHE, HCIIApEHUE, KOHJEHCAIWs, TIUIaBIICHUE, KPHUCTAJUIU3AIMS, KUIICHHE,
BIIQYKHOCTh BO3/yXa, OBBIILICHUE JABJICHUS ra3a MpU €ro HarpeBaHUU B 3aKPBITOM COCY/IE, CBA3b
MEXIy MapamMeTpamMu COCTOSIHUSI ra3a B HM3OIpolleccax, JIEKTPHU3alus Tel, B3auMOJACHCTBUE
3apsoB;

OTIMCBHIBATh MEXAHWYECKOE IBWIKEHUE, WUCIOJB3Ysl (PU3NUYecKre BEIUYMHBI: KOOpIWHATA,
MyTh, MEPEMEILIEHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHia, UMITYJIbC Teja, KUHETHUYecKas
DHEprusi, MOTEHIMANbHAs DJHEPIHs, MeXaHW4eckas padoTa, MeXaHHYecKas MOIIHOCTh; IpHU
OTNKMCAHUH MPABUIILHO TPAKTOBATH (PU3NYECKUI CMBICI UCTIOIb3YyEMbIX BETHUMH, UX 0003HAYEHUS
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U eIMHULBI, HAXOOUTh (POPMYIbI, CBSI3bIBAIONINE NAHHYIO (PU3UYECKYI0 BETUUYHMHY C JPYTHMMH
BEJIMYUHAMU;

OMKCHIBATh HW3YYCHHBIC TEIJIOBBIC CBONCTBA TEJI W TEIUIOBHIC SIBJICHHS, HCIIOJB3Ys
dusznyeckue BEIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYecKas DSHEprus
XA0TUYECKOTO JIBUXKEHUS MOJIEKYJ, CpPEJHEKBaApaTUyHas CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSSI 3HEPrus, padora rasza, KOd(QQUIHMEHT MOJIE3HOTO JEHCTBUSA TEIIOBOTO
JBUTATEIS; IPH OMUCAHUH MPABUIHLHO TPAKTOBATH (PH3UUECKHI CMBICI UCIIOJIb3yEeMbIX BEITUYHH,
uX O00O3HAYEHUS M EIUHMIIBI, HAaXOAUTh (OPMYJIbI, CBS3BIBAIOIIUE JaHHYIO (PU3NYECKYIO
BEJIMYMHY C APYTUMHU BETUYUHAM;

OTHCHIBATh M3YYCHHBIC SJICKTPHUECKHUE CBOWCTBA BEIIECTBA M AJICKTPUUYCCKUE SBICHUS
(mportecchl), UCTIONB3YS (PU3NYECKUE BEIMYUHBI JIEKTPUUYCCKUN 3apsill, dJIEKTPHUUECKOE TOJe,
HANpPsDKEHHOCTh  TIOJISl, MOTEHILMAal, pPa3HOCTh IOTEHIMAIOB; IPU ONUCAHUM IPABHIBHO
TPAKTOBAaTh (PUIUYECKUI CMBICI HCIOJNb3YEMbIX BEIWYMH, HUX OOO3HAUYCHMS] M EIUHUIIBL
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMYNUHY C JPYTHMH BETUYHHAMU;

AHATM3UPOBATh (PU3NYCCKUE TPOIECCHl M SIBIICHUS, HCIOIB3YsS (PU3NYCCKUE 3aKOHBI U
NPUHLMIBL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aK0H coxpaHeHUs
MEXaHUYECKOM SHEPruu, 3aKOH COXPaHEHHs UMITYJbCa, MPUHIUI CYNEPIIO3ULIUN CUJT, IPUHITHIT
pPaBHOMPABUS WHEPIHAIBHBIX CHCTEM OTCYETA, MOJIEKYJIIPHO-KUHETHUECKYIO TCOPUIO CTPOCHHS
BCIICCTBA, Ta30BBIC 3aKOHBI, CBSA3b CPEIHEH KWHETUYECCKOW HHEPTHH TEIUIOBOTO JIBHIKEHUS
MOJIEKYJI C aOCOJIOTHOM TeMIepaTypoil, MepBbIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHHS
AIEKTPUUYECKOTO 3apsifa, 3akoH KysoHa, mpu 3TOM pa3nuyarh CIIOBECHYIO (OPMYIUPOBKY 3aKOHA,
€ro MaTeMaTHYECKOE BBIPAKECHUE U YCIOBUS (TPaHUIIBI, 00JaCTH ) TIPUMEHUMOCTH;

OOBSCHSATH OCHOBHBIC MIPUHITUIIBI ICHCTBUS MAIIIMH, TPUOOPOB U TEXHUYECKUX YCTPOHCTB;
pa3ianyaTh yCIOBHs UX 0€30MaCHOTO MCIIONIb30BAHMS B OBCEAHEBHON KHU3HU;

BBITMIOJHATh JKCIEPUMEHTHI 10 HCCIEJOBAHUIO (PU3UYECKUX SBICHHH W TPOIECCOB C
UCTIOJIb30BAHUEM TPSMBIX W KOCBCHHBIX HW3MEpPEHWH, TMpu OITOM  (HOPMYJIHPOBATH
npoOeMy/3anady U TUIOTE3Y Y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000py0BaHusl, TPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOJIBL;

OCYIIECTBIISITh TPSAMbIE U KOCBEHHBIE H3MEpEeHHs] (U3MUECKUX BEIUYHH, TPU ITOM
BBIOMpATh ONTUMAIBHBIA CIOCOO W3MEpPEHUS M HWCIOIh30BaTh HM3BECTHBIC METOJbI OIEHKU
MOTPEUIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTH MEXKIY (DM3MUECKUMU BETMUYNHAMU C UCTIOTB30BAHUEM MPSMBIX
U3MEpPEHM, TPU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (DUKCHpPOBATh PE3yJIbTAThl IMOJYYEHHOM
3aBUCHUMOCTH (PU3NICCKUX BEIMYWH B BHJIC TAOIHI] U TpaUKOB, IeJIaTh BEIBOJIBI 110 PE3YJIbTaTaM
UCCIIE/IOBAHMS,

coOnrofaTh mpaBuia O€30MacHOrO TpyAa MPU TPOBEACHHH HCCIECIOBAHUN B paMKax
y4eOHOTO0 OJKCIEpUMEHTa, YUeOHO-HUCCIENOBATEIbCKOW U TPOEKTHOW JEATENIbHOCTH C
MCIIOJIb30BaHNEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOpaTOPHOTO 000PYAOBAHMUS;

pemarh pacy€THBIE 3aJaud C SBHO 3aJaHHOW (DU3MUYECKOW MOJENBI0, HCIIONb3Ys
dbuznyecKkre 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/la4dl BEIOMpATh (PU3UUECKYIO
MOJIeJIb, BBIACNATh (PU3NYECKUE BEIMUMHBI W (QOPMYIbl, HEOOXOIUMbIE s e€ pelieHus,
MIPOBOJIMTH PACUEThI M OIICHUBATH PEATbHOCTh ITOJTYICHHOTO 3HAYCHUS (PH3UUECKON BEITHUNHBI,

peliaTh KayeCTBCHHBIC 3aJaud: BBICTPAWUBAThH JIOTHUSCKH HEMPOTHBOPEYHMBYIO IEMIOYKY
paccyXIeHUl ¢ OMOpoi Ha U3yUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHHS;

MCIIONIb30BATh MPH PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHBIE HH(POPMAITMOHHBIE TEXHOIOTUN
JUISL TIOUCKA, CTPYKTYPUPOBAHWsS, HWHTEPIPETAlMA W TIPEJCTABJIICHUS Yy4eOHOW W Hay4dHO-
MOMYJISIPHOUM MH(POPMAITUH, TIOTYICHHON U3 PAa3IMYHBIX HCTOYHUKOB, KPUTHICCKU aHAIM3UPOBATh
noJTy4aeMyro HH(OpMaIuio;
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MPUBOJUTH MPUMEPHI BKJIa/la POCCUICKUX U 3apyOECKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HAyKH, 00BICHEHUE TIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA,

MCIIOJIb30BaTh TEOPETUIECKIE 3HAHUS 110 (PU3HUKE B MOBCEAHEBHOMN KU3HU JISI 00ECTICUCHUS
0e30MacHOCTH IpU OOpaIlEHUH ¢ MPUOOPAMH M TEXHUUYECKUMHU YCTPONUCTBAMHU, I COXPaHEHUs
3JI0POBBS U COOJIIO/ICHUSI HOPM 3KOJIOTHUYECKOTO MOBEACHUSI B OKpY Kalolleil cpee;

paboTaTh B TPYIIE C BHITIOJHEHUEM PA3IMIHBIX COIUATBHBIX POJICH, TUIAHUPOBATh PaboTy
TPYNIbL, PaIlMOHAIBHO PpACHpENeNsaTh OOS3aHHOCTH U IUJIAaHUPOBATh JCSATCILHOCTH B
HECTaHJIAPTHBIX CUTYalUsIX, a/IeKBaTHO OLICHHWBATh BKJIAJ] KAXJIOTO M3 yYAaCTHUKOB TPYIIIbI B
peleHne paccMaTpuBaeMoi IPOOIEMBI.

K xonmy oOyuenusi B 11 kJjiacce mpeaMeTHbIE Pe3yabTaThl Ha 0A30BOM YPOBHE JIOJIKHBI
OTpaXkaTtb CHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

JEMOHCTPUPOBATh Ha MpPUMEpax pojib U MecTo (U3UKU B (OPMUPOBAHUU COBPEMEHHOMU
HAy4YHOW KapTHUHBI MHpA, B Pa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOTHH, B MPaKTHUYECKOM
JESTSIIBHOCTH JIFOJICH, IEJIOCTHOCTD U €IMHCTBO (PU3UUYECKON KApTUHBI MUPA,

VUUTHIBATh TPAHUIBI TPUMEHEHUS W3YyYCHHBIX (DU3UYECKUX MOJENeH: TOYCUHBIH
AIEKTPUUYECKUH 3apsi, JIyd CBETa, TOUSUHBI HCTOUHUK CBETA, siIepHasi MOJIeIb aTOMa, HYKJIOHHAs
MoO/JIeJIb ATOMHOTO sJIpa MPH pelieHn: (PU3nuecKux 3aaay;

pacrnio3HaBaTh (PU3MYECCKHE SBICHUS (TPOIECCH) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
JIEKTPOJMHAMUKHA M KBAaHTOBOH (DM3HMKH: AJIEKTPUUECKasi MPOBOJUMOCTh, TEIUIOBOE, CBETOBOE,
XUMHYECKOe, MarHUTHOE [EHCTBUS TOKAa, B3aHMMOJCHCTBHE MArHUTOB, SJIEKTPOMArHUTHAs
WHAYKINS, JCWCTBUE MAarHUTHOTO TIOJIA Ha MPOBOAHHK C TOKOM U JBHKYIIUHCS 3apsl,
AJICKTPOMArHUTHBIC KOJICOAHUS U BOJHBI, MPSMOJIMHEHHOE PacTIpOCTPaHEHUE CBETA, OTPAKEHUE,
nperomiieHue, WHTephepeHus, audpakuus W MOJSIPU3ANUAS CBETa, JTUCICPCUs CBETa,
dotoanekrpuueckuii 3¢pdext (pororddexT), cBeToBOE NaBieHHe, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0pPO/a, ECTECTBEHHAsI U MICKYCCTBEHHAS PaJIMOAKTUBHOCTb;

OTHMCHIBATh M3yYCHHBIC CBOWCTBA BEIIECTBA (DJICKTPHYECKHE, MATHUTHBIC, ONTHYCCKHE,
IEKTPUIECKYIO TTPOBOAMMOCTE PA3IUYHBIX CPE) U JJICKTPOMArHUTHBIC SBIICHUS (ITPOIECCHI),
UCTIONB3YS (U3MYECKHE BEIMYUHBL: DJICKTPUUECKUW 3apsi, CHiIa TOKa, SJIEKTPUUYECKOE
HaNpsDKEHUE, NIEKTPUUECKOe COMTPOTUBIEHUE, PA3HOCTh MOTEHIHANIOB, SJIEKTPOABUKYIIAs CHUIA,
paboTta TOKa, WHAYKIHS MarHUTHOTO ToJisA, cuia Awmmepa, cuia JIopeHma, WHIYKTUBHOCTB
KATYIIKKM, YHEPTUsS JJIEKTPUYECKOrO0 W MArHUTHOTO IMOJIeH, TMEepHUOJa W YacToTa KoyieOaHWi B
KoJie0aTeIbHOM KOHTYpE, 3aps] U CUjia TOKa B MPOIECCe TAPMOHUYECKUX DIIEKTPOMATHUTHBIX
KonebaHui, (HOKyCHOE pacCTOsSHHWE M ONTHUYECKas CUja JIMH3bI, MPU OMUCAHUH MPABHIILHO
TPAKTOBATh (PUIWYCCKUI CMBICT HCIIONIB3YeMbIX BEIMYMH, WX OOO3HAYCHUS W CIUHUIIBI,
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINEC JAHHYIO (DU3UYECKYIO BETHUMNHY C APYTUMHU BETUYNHAMU;

OMKCHIBATh HM3yYCHHBIC KBAHTOBBIC SBJICHHS W TIPOIECCHI, HCIONB3Ys (U3HUECKUE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJH, JUIMHA BOJHBI M 4YacTOTa CBETa, DHEPTHUS H
UMITyJI6C (OTOHA, IEPHOJ TOJypaclajaa, SHEePTHsS CBSI3W aTOMHBIX S7ep, NPU OIHCAHUU
MPABWJIBHO TPAKTOBATh (PU3WYCCKUH CMBICI HCIIONB3yeMbIX BEJIIMYWH, WX OOO3HAYCHHS U
€MHMIIBI, YKa3bIBaTh (OPMYJIBI, CBS3BIBAIONINE MAaHHYIO (DU3MUECKYIO BEIMYUHY C JIPYTUMH
BEJIMYMHAMU, BRIYUCIATH 3HAUYCHUE (PU3NIECKON BEITMUMHBI;

AHATM3UPOBATh (U3NYCCKUE TPOIECCHl M SIBJIICHUS, WCTOIB3Ys (PU3NYSCKUE 3aKOHBI U
OpUHIMIEL: 3aKk0oH OMa, 3aKOHBI TMIOCJIENOBATEIFHOTO W TApaUIEIbHOTO COSAMHEHUS
MPOBOAHHUKOB, 3akoH JDkoyns—JIeHna, 3akoH JJIEKTPOMArHUTHOM HMHIYKIUU, 3aKOH
MPSIMOJIMHEHHOTO pPacIpOCTPaHEHHUsI CBETA, 3aKOHBI OTPAKCHUSI CBETA, 3aKOHBI MPETOMIICHUS
CBeTa, ypaBHeHUe DitHIITeHA 11 hoTod(DdeKTa, 3aK0H COXpaHESHUS IHEPTHH, 3aKOH COXPaHEHUS
UMITYJIbCa, 3aKOH COXPaHEHUs AJIEKTPUYECKOro 3apsja, 3aKOH COXPaHEHHUS MAacCOBOI0 4YHCIIa,
noctynatel bopa, 3akoH paguMOaKTHBHOIO pacmaja, OpU OSTOM pas3iuyaTh CJIOBECHYIO
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(GOpMYITUPOBKY 3aKOHA, €ro MaTeMaTHYeCKOE BBIPAXKEHWUE W YCIOBUSA (TpaHMIIBI, 00J1acTH)
MPUMEHUMOCTH;

OTIPE/ICIIATh HAIpPABJICHWE BEKTOPA WHIYKIIUU MArHUTHOTO TIOJIS MTPOBOJHHKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopenia;

CTPOUTH U OIUCHIBATh N300paKeHHE, CO3AaBAEMOE TUIOCKUM 3€pKajiOM, TOHKOW JTMH30M;

BBITIOJHATh JKCIIEPUMEHTHI 10 HUCCIICJIOBAHUIO (PU3UYECKUX SIBICHUH W TIPOIECCOB C
UCIIONIb30BAHUEM TPSMBIX W KOCBEHHBIX HW3MEPEHH: TMpH OTOM  (HOPMYIHPOBATH
npobiieMy/3aauy U TUIIOTE3y yueOHOro AKCIIEPUMEHTa, COOMpaTh YCTAHOBKY M3 MPEIOKEHHOTO
000pyI0BaHusl, IPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOJIBL;

OCYIIECTBIISATh TPSMBIE U KOCBEHHBIC HM3MEPECHHS (DU3MYECKUX BEIWYWH, TPH ITOM
BEIOMpATh ONTUMAIBHBIN CIOCOO W3MEPEHUS W HCIOJb30BaTh W3BECTHBIE METOIBI OIICHKHU
MOTPEIIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTU (PU3MUECKUX BEJIMYUH C UCIIOJIB30BaHUEM IPSIMBIX U3MEPEHU:
IPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3YJITATHI MOJYYCHHON 3aBHCHMOCTH
(GU3MYECKUX BEIMYMH B BHAE TAOMUI] W TpaduKoB, JeNaTh BBIBOJBI 10 pe3yjbTaTaMm
UCCJICJIOBAHMUS,

coOnrofarh mpaBuia 0Oe30macHOro Tpyda MPU HPOBEIACHHHM HCCIENOBAaHUN B paMKax
y4eOHOr0 3IKCIIEpUMEHTA, Y4E€OHO-UCCIIEOBATEIbCKOM U MPOEKTHOW JESATENIbHOCTH C
MCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB M TAOOPATOPHOTO 000PYIOBAHUS;

pemiate pacu€THbIE 3aJa4d C SIBHO 3a/laHHOM (PU3WYECKOW MOJENbI0, HCIONb3Ys
dbuznyeckue 3aKOHBI ¥ MIPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/laddl BHIOUpATh (PU3UUECKYIO
MOJICJTb, BBIICIATh (PU3NYCCKUE BEIMYMHBI W (OPMYJIbI, HEOOXOIUMBIC IS e pelieHus,
MIPOBOJMTH PACUETHI U OIICHUBATH PEAIbHOCTH MOJIyYEHHOTO 3HAYCHUS (DU3MYCCKON BEIIMUUHEI;

peliaTe KayeCTBEHHBIC 3aJaud: BBICTPAUBATh JIOTMYECKH HEMPOTHBOPEUMBYIO LEMOUYKY
paccyXIeHUl ¢ OMOpoi Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHHUS;

HCIIOJTb30BATh IPH PEIICHUH YUCOHBIX 33]1a4 COBPEMEHHBIC HHPOPMAI[HOHHBIC TEXHOJIOTHN
JUTSL TIOUCKA, CTPYKTYPUPOBAHHUS, HWHTEPIPETAIMA W TPEJCTABICHUS YYeOHOW W HAy4dHO-
NOMYJSIPHON MH(POPMAIUH, TOTYYCHHON U3 Pa3IMYHBIX HCTOYHUKOB, KPUTUYECKU aHAIU3HPOBATh
MOJy4aeMyro HHPOPMAIIHIO;

OOBSCHATH IPUHIIAIIBI ICHCTBUS MAIIWH, TPHOOPOB M TEXHUIECCKUX YCTPOMCTB, Pa3IndaTh
YCIIOBUS UX 0€30TIaCHOTO UCTIOIB30BAHUS B TIOBCETHEBHOM KU3HU;

MPUBOJUTH MPUMEPHI BKJIa/la POCCHUICKUX U 3apYOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HAyKH, B 00BbCHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA,

HCIIOJTb30BaTh TEOPETUIECKHE 3HAHUS 110 (PU3UKE B TOBCETHEBHON KU3HU JUISI 00ECTICUCHUS
0€30MMacHOCTH TIPH OOPAIIEHUH C MPUOOPAMH M TEXHUYSCKUMHU YCTPOMCTBAMH, JIJISI COXPAHCHUS
3JI0POBbS U COOIOACHUS HOPM DKOJIOTHUECKOTO TIOBEJICHUS B OKpPYKaIOIIEH Cpee;

paboTaTh B TpYIIE C BHIOJHEHUEM Pa3IMYHBIX COIMANBHBIX POJIEH, MIIaHUPOBATh PaboTy
TPYNNBL, PalMOHATIBHO pacHpeleNsiTh OOS3aHHOCTH W  IUIAHUPOBATh JEATCIBHOCTH B
HECTAHJIAPTHBIX CHUTYAIHsX, aJICKBAaTHO OIICHWBATh BKJIA]] KAXJIOTO M3 yYYACTHUKOB TPYIIIHI B
pelieHrne paccMaTpUBaeMOi IPOOIEMBI.

KoHnTpoJb ypoBHsi 00y4eHuUsl.

HroroBas oneHka 3a Kypc BBICTABIISIETCS IO 3a4ETHON CHCTEME

Texyiias mpoBepKa 3HaHUN U YMEHUH yJallluxcsl BKIIOYAET Cleayromue GOpMbl:
e (usmUecKre TUKTAHTHI,
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KpaTKOBpPEMEHHBIE TIPOBEPOYHBIC pabOTHI HA pelIeHHE 3a1ay,
nabopaTopHbie pabOThI CO MIKOIbHBIM 000PYI0BAHUEM,
pakTH4ecKue paboThl C UCIIOIb30BAHHUEM KOMITBIOTEPHBIX TEXHOJIOTUH.

[To oxoHYaHM Kypca YJalIUMHCS BBIOJIHACTCS 3a4€THAst padoTa: TEMaTUYECKUN TeCT 1o (PU3UKe
3a 11¥1 kimacc @enepanbHOr0o MHCTUTYTA meparorudeckux mamepenuit «EI'D 2013» moxn pen.
HemunoBoit M.IO. nim aHanoruyHbIi

no

10.

11.

12.

13.

14.

15.

Cnucok Jureparypbl

banam B.A. 3agaun no ¢wuszuke u meronsl ux pemenus: [locobue mist yaurens. - M.:
[Tpocsemenue, 1983.

benukos b.C. Pemenue 3amad no ¢usuke. O6mue Mmerosl. - M.: Beicmias mkona, 1986.
Kamenenkwmii C.E., Opexo B.I1. Metoauka pernenus 3a1a4 1o (PU3mMKe B CPeIHEH MIKOJIC:
Ku. s yuurens. - M.: [Ipocsemienue, 1987.

Bbypcuan 2.B. ®usuka. 100 3ama4 ans pemieHus Ha KommbloTepe. YueOHoe mocodue. -
CII6.: U] «MuMp», 1997.

Kemb6posckas H.I'., Mensens M.H. ®u3nka: roroBUMCsS K TeCTaM M 3K3aMeHaM. - MH.:
N3n. OO0 Kpacuxo-IIpunt, 2003.

Tonbadap6 H.U. ®usuka. 3amgaunuk. 9 - 11 kiaccsl. [Tocobue st 001ie00pa3oBaTeIbHBIX
yueOHbIX 3aBeqieHuil. - M.: [Ipoda, 2003.

Mexnpenmernbie cBs3M Kypca ¢usuku B cpenueit mkone/ F0.U. {uk, U.K. Typsimes,
FO.. JIykpsanoB u ap. - M.: [Ipocsemenne, 1987.

[TaBnenko H.U., [laBnenko K.II. TectoBwie 3amanust mo ¢usuke. 10 k1. 11k - M.:
[IkonbHas IIpecca, 2004.

Ousuka. Tecter a1 W xmacca. BapuanTel W OTBETBl  LEHTPAIM30BAHHOIO
(arrecranonHoro) rectupoBanus. - M.: Llentp TectupoBanust MO P®, 2001 - 2005.
10.Kabapaun O.®. u ap. KontponbHble U mpoBepouHble padboThl o ¢usuke. 7-11 ki.:
Merton, mocobue. - M.: JIpoda, 1997.

[1.Kynepmreiin HO.C., Mapon E.A. ®u3uka. Kontponsusie padotsl. 10 - U k. - CII6.:
CrnennanbHas nureparypa, 1996.

CoboneBa C.A. IlocoOue asst IOArOTOBKY K €IMHOMY I'OCYJJapCTBEHHOMY IK3aMEHY U
LEHTpaJIn30BaHHOMY TecTupoBanuto. - CI16.: Tpuron, 2004.

B.A. Koposun, I''H. CrenanoBa. Martepuansl /i TOATOTOBKH U ITPOBEIEHUS HTOTOBOMN
aTTeCTalluM BBIMTYCKHUKOB CPEIHUX 00IIe00pa3oBaTeIbHBIX YUPEXKJIECHUH Mo (Qusmke. -
M.: dpoda, 2001.

[leBoB B.A. 3agauun s NOArOTOBKU K onuMnuagam 1o ¢usuke. 9-11 kmaccsl (3akoHBI
COXpaHEHHUs B MexaHuke) - Bonrorpaa: Yuurens, 2003.

[IleBLiOB B.A. 3agaun u1st HOATOTOBKH K OJIMMITHAAaM 110 ¢usuke. J[nst yyamumxes 9-
11 xnaccoB. Tennossle siBaeHMs. TemnoBoe pacuipeHue TBEPAbIX U KUIKUX Tell. ['a3bl. -
Bonrorpaa: Yuurens, 2003.
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KoaudecTBO 9acoB AJIA BBINIOJIHECHU A HpaKTI/I‘leCKOﬁ YaCTHU MporpaMmmabl

KonnuectBo
Tema

4acoB
3aKOHBI IIOCTOSIHHOI'O TOKA 7
MarauTHOE MoJI€e U MJIEKTPOMArHUTHAS MHTYKITUS 3
DNeKTpOMarHuTHhIE KOJICOAHUS U BOJTHBI 6
Omruka 6
OCHOBBI KBaHTOBOH (PU3UKHU 4
AtomHast pu3mKa 4
Hroroseie 3audaTus 2
Uroro: 34
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KanenjapHo-TemMaTnyeckoe IIIaHUPOBAHUE

Ne ypoka Jara ypoka
B Tema ypoka JesiTeIbHOCTD y4aIUXCS Inan
pasaeJie (HeneJisi) dakTt
3aKkoHbI MOCTOAHHOI0 TOKA (7 4acoB)
Pemienue 3a1au Ha ucnosb3oBaHue 3aKkoHa OMa B AJIEKTPUUECKUX
1 Pemenue 3amnau 1
HEeIsIxX
2 MOIIHOCTD B JIEKTPUYECKUX LIETSAX Pentenue 3amau 2
o becena, coBmectHas
3 Pacuer ClI0kKHBIX 3IEKTPUUECKUX LIeei 3
paboTa ¢ yuuTenem
4 Wsmepenue cuitbl Toka 1 HanpsokeHus. HenpeanbHusie KomnexruBnas padora ¢ 4
M3MEpUTENIbHBIE TPUOOPHI YUHTEJIEM
becena, coBmectHas
5 CoeqnHeHne HCTOYHUKOB TOKA 5
paboTa ¢ yuuTenem
. Konnexkrupnas padota ¢
6 MoIHOCTh BO BCEW LIETIH U COEAMHEHUE UCTOUHUKOB TOKa 6
YUHTEJIEM
7 [IpoBepka 3uanuii. Tect B popmare EI'D CamocTosiTenbHas paboTa 7
MarnuTHoOe 1oJie u 3JIeKTPOMArHUTHasi HHAYKnus(3 yaca)
8(1) Pemenue 3a1au Ha CUITBI, BOBHUKAIOIIKE CO CTOPOHBI MAarHUTHOTO becena, coBMecTHas 3
10JIsI Ha IPOBOJAHMK C TOKOM M JIBMXKYITUECS 3apsiJIbl paboTa ¢ yuurTenem
Konnextusnas paboTta ¢
9(2) TpaexTopust IBUKEHUS 3apsHKEHHBIX YaCTHII B MATHUTHOM TI0JIE 9
YUHUTEIIeM
Pemenne kauecTBEHHBIX 3aJ]a4 Ha UCTOIb30BaHue 39U u npaBuia
10(3) 8 p CamocrosTenbpHas pabora 10
Jlenna
JJIeKTPOMArHUTHBIE K0JIeOAHNSI H BOJIHBI (6 4acoB)
11(1) I'paduku anexTpoMarHuTHbIX Kosnebanuil. OnpeneneHue becena, coBMecTHas 11
KOJIEOIONINXCSl BEJIMYMH U TapaMeTPOB KOHTYpa u3 rpaduka. paboTta ¢ yaurenem
Pemenue 3anay, ncnosns3 WX 3aKOH COXPAaHEHUS SHEPTHH B
12(2) AT, yrom p p Pabota B rpynmax 12
ANEKTPUYECKUX KOJIEOAHUIX
Pemenue 3agaun no
13(3) AKTHBHOE ¥ pEaKTHUBHOE CONIPOTUBIICHHSI g 13
AITOPUTMY
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Konnekrusnas pabora ¢

14(4) Hcnonb30BaHre METO1a BEKTOPHBIX JHATPAMM 14
YUUTEIEeM
KonnexTuBHas padora ¢
15(5) PacnipocTpaHeH#e 3eKTPOMarHUTHBIX BOJIH P 15
yUUTEIEeM
16(6) [Tposepka 3nanwmii. Tect B popmate EI'D CamocrosiTenpHas padbora 16
Onrtuka (6 4acoB)
17(1) Pemenue 3a1aq reoMeTpuYECKON ONTHKH CamocrosiTenpHas padbora 17
. KonnexTuBHas padora ¢
18(2) [TocTpoenne n300pa>keHMiA B JIMH3aX U TOHKUX 3epKaiax P 18
YUUTEIEeM
. KonnekTuBHas pabdora ¢
19(3) Perrenue 3a1a4 Ha MOCTpOCHUE U300pAKEHUI P 19
YUUTEIeM
KonnekTuBHas pabdora ¢
20(4) Pemienue 3a1a4 Ha BOJTHOBYIO ONTHKY P 20
YUUTEIeM
. KonnekTuBHas pabdora ¢
21(5) Pemenue 3a1a4 ¢ UCMoNb30BaHUEM ABMKYIIMXCS N300pakeHUN 21
YUUTEIeM
22(6) ITpoBepka 3nanuii. Tect B hopmare EI'D CamocTosTenbHas paboTa 22
OcHOBBI KBaHTOBOI# (pu3uku (4 yaca)
23(1) Pemenuie 3a1a4 Ha MpUMEHEHNUE YpaBHEHUN DHINTEWHA IS Konnextusnas paboTta ¢ 23
dboTorddexra YUHUTEIIeM
Pemrenue 3aa4 Ha onpeesieHre YHEPTUH UMITYIIbCA B MACChI
24(2) A pedl p M CamocrosTenbpHas pabora 24
($hoTOHOB
25(3) KopmyckysipHO-BOTHOBOM JAyau3M M €r0 UCIIOJIb30BAHUE B KomnextuBnas padora ¢ o5
KaueCTBEHHBIX 3aJauax. yUUTEIEeM
Konnexkrusnas paborta c
26(4) JlaBnenue cBeTa. IHTEHCUBHOCTH P 26
yUUTEIEeM
AToMHas u sijiepHas ¢pusuka (4 yaca)
Konnexktusnas padoTta ¢
27(1) Monens Atoma. Iloctynatsl bopa. KBaHTOBBIE TepeXobl B aTOME. P 27
VUUTEIEM
Konnexktusnas padoTta ¢
30(2) Anwda u bera Pacmajsr P 28
VUUTEIEM
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Konnekrusnas pabora ¢

31(3) [TpumeHeHne 3aKOHA PaIMOAKTUBHOTO pacmanas F—— 29
32(4) DHeprus CBS3U siep Konnexmusias pabora ¢ 30
YUHUTEICM
HroroBbie 3aHATHS
33-34 | Utorosoe 3ansTue ‘ 31/05 ‘
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