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ITosicHuTeILHAS 3aNIMCKA

PaGouas mporpamma o ¢pusMKe Ha YpOBHE CpeHEro o01iero oopa3zoBanus (6a30BbIN YPOBEHb
M3YYEHHUs MPEMETa) COCTAaBIIEHA HA OCHOBE IMOJIOKEHUI U TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS
OCHOBHOH 00pa30BaTeNIbHONW MPOrpaMMbl, MpPEACTaBICHHbIX B DenepalbHOM TOCYAapCTBEHHOM
o0pa3oBaTeIbHOM CTaHjaapTe CpeIHero o0uiero oOpa3oBaHus (yTB. IPUKA30M
MunucrepcrBa obpazoBanus u Hayku P ot 17 mas 2012 r. N 413 co BceMHUU3MEHEHHUSMU), C
yuérom (enepanbHoil paboyeil mporpamMmbl Bocrutanuss ¥ KoHuenuu npenojaBanus y4yeOHOTrO
npenMera «Pusnka» B 00pa3oBaTeabHbIX opranuszauusx Poccuiickoit denepaunn, Metoguueckux
pEeKOMEHJalUi MO CO3JaHUI0 U (QYHKIMOHHPOBAHHIO OOIIE00Pa30BATEIbHBIX OPraHU3AlMSIX,
PAacIONIOKEHHBIX B CEJIBCKOH MECTHOCTH M MAJbIX T'OPOJAx,IIEHTPOB OOpa30BaHMs €CTECTBEHHO-
Hay4YHOM M TeXHoJIornyeckoil HampasieHHocTel («Touka pocta») (YTBepkKACHBI pacoOpsKEHUEM
MunucrepcrBa npocsenienus Poccuiickoit @eneparmu ot 12 saBaps 2021 r. Ne P-6).

Copepxanue IIporpammbl HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-HAYYHOW KapTHHBI
mupa yuamumxcst 10—11 kiaccoB mpu oOydeHun ux ¢Qusmke Ha 0a30BOM YpOBHE Ha OCHOBE
CUCTEMHO-JIeATeIbHOCTHOrO noaxona. [Iporpamma cootBercTByeT TpeboBanusm PI'OC COO
TUTAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM M METalpeAMETHBIM pe3yJbTaTaM OOydeHUs, a TaKxkKe
YUUTBHIBAET HEOOXOAUMOCTh pealu3alliil MEXKIIPEIMETHBIX CBA3€H (HU3UKU C EeCTECTBEHHO-
HAayYHBIMH y4eOHBIMHU IMpeaMeTaMu. B Hell ompenensitoTcss OCHOBHBIC LEIH M3y4YeHUs (PU3MKH Ha
YpOBHE cpenHero obmero oOpa3oBaHUs, IUIAHUPYEMbIE Pe3yJIbTaThl OCBOEHUS Kypca (DHU3HUKH:
JUYHOCTHBIC, METaINpeAMETHBIC, MpeamMeTHblie (Ha Oa3oBoMm ypoBHe). lIporpamma BKIIIOYaeT:
IUTAHUPYEMBIE Pe3yJIbTaThl OCBOCHHUS Kypca (GU3MKH Ha 0230BOM yPOBHE, B TOM YHCIIE IIPEIMETHBIC
pe3yJbTaThl 10 rojgamM oOy4yeHus; cojepkanue yueoHoro npeamera «Pu3nka» o rojgaM o0y4deHus;
TEMaTU4eCKOe TUIAaHUPOBAHUE C YKa3aHHEM KOJMYECTBA YacOB Ha U3yYEHUE KaXK/IOM TeMBI.

Llenu uszyuenusa gpusuxu
OCHOBHBIMU 1ENISIMU U3y4eHUs (PU3UKHU B 0011IeM 00pa30BaHUU SBISIOTCS:
— ¢opMupoBaHHE WHTEpeca W CTpPEeMJICHUS OOydYaroIIUXCS K HAaydHOMY H3YyYEHUIO MPUPOIDI,
pa3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;
— pa3BUTHE MPEICTABICHUI 0 HAYYHOM METO/Ie O3HaHUA U (POPMUPOBAHUE UCCIIET0BATEIBCKOTO
OTHOIIECHHUS K OKPYKAIOIIUM SIBJICHUSM;
— (GopMHpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3yabTaTa U3yueHUs] OCHOB CTPOEHUS MaTepHH
1 (yHIaMEHTAJIbHBIX 3aKOHOB (DU3UKH;
— (QopMupoBaHUE YMEHHH OOBACHATH SIBIECHUS C HCIOJb30BAHUEM (QHU3UUECKUX 3HAHUUA U
Hay4YHBIX JI0Ka3aTeNbCTB;
— (QopmupoBaHue TPEACTABICHUNA O ponu (DU3MKHU AJI Pa3BUTHUSL APYTUX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHUH.
JlocTikeHre 3THX Lenel o0ecreurBaeTcsl pelieHHeM CIEAYIOUIMX 3a1ad B IMPOLEecce H3Yy4eHUs
Kypca GU3UKU Ha YPOBHE CPEAHETO O0IIero 00pa3oBaHUs:
— MPUOOPETEHNE CUCTEMBI 3HAHUN 00 00X (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSIX,
BKJIIOUAsi MEXaHUKY, MOJIEKYSIPHYIO (DU3UKY, SJEKTPOJUHAMUKY, KBAHTOBYIO (PH3UKY U DIIEMEHTHI
acTpopU3UKH;
— (QopMupoBaHUE YMEHHH NPUMEHATh TEOPETUYECKHE 3HAHUS I OOBSACHEHUS (U3NYECKUX
SIBJICHUH B IPUPOJIC U JUTSI MPUHSTHS MPAKTHYECKUX PEIICHUN B MOBCETHEBHON KU3HH;
— OCBOEHHE CITOCOOOB pPEIICHUs PA3IUYHBIX 337a4 C SIBHO 33JaHHON (pru3nyeckoi MoJenblo, 3a1ad,
M0/Ipa3yMeBAIOIINX CaMOCTOSTEIbHOE CO3/aHHe (PU3NYECKOM MOJENH, aJeKBAaTHOW YCIOBUSM
3a/1a4u;
— TMOHMMaHHE (U3NYECKUX OCHOB U TPUHIUIOB JCHCTBUS TEXHUYECKUX YCTPOICTB H
TEXHOJIOTMYECKUX IPOLIECCOB, MX BIMSHUS HA OKPYXKAIOUIYIO CPENLY;
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— OBJJICHHE METO/JaMH CaMOCTOSTEILHOIO TIUIAHUPOBAHUS H TPOBEACHUS (DU3MYIECKUX
SKCHEPUMEHTOB, aHAIM3a W UHTEpHpeTanud HHPOPMALUHU, ONpPEACTICHUS JOCTOBEPHOCTH
MOJIYYEHHOTO Pe3yJIbTara;

— CO3[aHHE YCIIOBHH JJIsl Pa3BUTHS YMCHUH TMPOEKTHO-HCCIIEI0BATEIILCKOW, TBOPYECKOM
JeATEIbHOCTH.

Pabouas mporpamma pazpaboTaHa ¢ y4eToM UMEIOIIErocsi Ha 6a3e mKkoibl meHtpa «Todka
poctay. Lludposas nadopartopust «DPu3KKa» ¢ HIUPOKUM CIIEKTPOM IH(PPOBBIX TATYHKOB MO3BOJIACT
y4aIuMCs 3HAKOMUTBCS ¢ TTapaMeTpaMi (PU3UUECKOT0 SKCIIEPUMEHTA HE TOJILKO Ha KAYEeCTBEHHOM,
HO M Ha KOJMYECTBEHHOM YpoBHE. B mporiecce hopMUpOBaHUS SKCIEPUMEHTAIBHBIX YMCHUHN MO
¢bu3nKe yJanuiicss yauTcs MpencTaBisaTh HHGOpMAIHo 00 NCCIIEIOBAaHUH B YETHIPEX BUIAX:

* B BepOaJbHOM: OIUCHIBATH IKCIIEPUMEHT, CO3/IaBaTh CJIOBECHYIO MOJIENb IKCIICPUMEHTA,
(buKcupoBaTh BHUMaHHUE HA U3MEPSIEMbIX (PU3NYECKUX BEITMUYNHAX, TEPMHUHOJIOTUH;

* B TaOJMYHOM: 3aIIOJTHATH TAOIHUIIBI JAHHBIX, JICXKAIIUX B OCHOBE OCTPOCHUSI rpauKOB (TIpH
3TOM Y YYalIUXCsl BO3HUKAET MEPBUYHOE MIPECTABICHNUE O MacIITadax BEIHYHH);

* B rpadMuecKoM: CTPOUTh IpadHKH MO TAOJMYHBIM JAHHBIM, YTO IO3BOJIAET MEPEHTH K
BBIIBUKCHHIO THIIOTE3 O XapaKTCpPC 3aBUCHUMOCTU MCKIY (bI/I3I/ILI€CKI/IMI/I BCIIMYNHaAMU (HpI/I 3TOM
yUYUTENb TOKAa3bIBACT TMPEHMYIIECTBO B BHU3yalHM3allMd 3aBUCHMOCTEH MEXIy BEIMYMHAMH,
HarjisaJHOCTh U MHOFOMepHOCTB);

* B QHAJIUTHYECKOM (B BHJE MATeMaTHYECKUX YPaBHEHHi): MPUBOIAUTH MATEMaTHYECKOE
OIIMCAaHUE B3aUMOCBI3U (1)I/I3I/I‘~I€CKI/IX BCINYNH, MAaTeMaTH4YCCKOC O606HI€HI/IC IMMOJIYYCHHBIX
PE3yJIbTATOB.

Jlns TpoBeIeHHST TEKYIIEro KOHTPOJIS MCIOJIB3YIOTCS CICAYIONIUE CPEICTBA MPOBEPKU M

OLICHKHM: YCTHBIA OTBET, MpakTUyeckas pabora, nabopaTopHas padboTa, y4eOHBIM MPOEKT WIH
UCCleIoOBaHNe, KOHTpOJibHas pabota, TecT. [IpomexxyToyHasi arTrecTarusi MPOBOJUTCS Ha OCHOBE
TEKYIIEro KOHTPOJIS.

Mecmo npeomema 6 yueoOnom niane

[Mpenmer pusnka B 10-11 knaccax m3ydaercs Ha 6a30BoM ypoBHeE. COTrIacHO y4eOHOMYIUIaHY
IIKOJIBI, M3ydeHue Gpu3uku coctapiseT 136 yacos 3a aBa roja oO0ydeHus, U3 pacuera 2 yueOHbIX daca
B Henemto B 10 u 11 kaccax.

IInanupyemsble pe3yJbTaThl H3y4YeHHs Y4eOHOr0 mpeamera

JIN4YHOCTHBIE Pe3yJIbTATHI:
I'paxxmanckoe BocniuTanue:
— c(OopMHPOBAHHOCTH TPAXKIAHCKOM MO3ULIMN 00YyYaroIerocs Kak akTUBHOIO U OTBETCTBEHHOTO
YJieHa POCCHICKOro 00IeCcTBa;
— TMPUHATHE TPAJUIMOHHBIX OOIIEUEIOBEYECKUX TYMAHUCTHUECKUX M JIEMOKPATUYECKHX
LICHHOCTEH;
— TOTOBHOCTb BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEpECaX IPax1IaHCKOro 0OIIecTBa,
y4acCTBOBATh B CAMOYIIPABIIEHUH B IIKOJIE U JETCKO-FOHOIIECKUX OPTaHU3alNAX;
— YMEHHE B3aUMOICHCTBOBATh C COLMATBHBIMU MHCTUTYTAMU B COOTBETCTBUHU C UX (DYHKIUAMHU U
Ha3HA4YCHHEM;
— TOTOBHOCTb K TYMaHUTAPHON U BOJIOHTEPCKOM AEATEIBHOCTH.
ITatproTrdeckoe BOCIIUTAHUE:
— c(OpMHPOBAHHOCTH POCCUUCKON IPAKIAHCKONW UACHTUIHOCTH, TATPHUOTHU3MA;
— LIEHHOCTHOE OTHOLIEHUE K I'OCYIapCTBEHHBIM CHUMBOJIAM; JTOCTUKEHUSAM POCCUICKUX YUEHBIX B
obnacTu (U3UKU U TEXHUKE.
JlyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:!
— c(hopMHpPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHMUS,



— CMOCOOHOCTh OLIEHWBATh CUTYAlMIO W MPUHUMATh OCO3HAHHbBIE PEUICHHS, OPUEHTUPYACh Ha
MOpaIbHO-HPABCTBECHHBIC HOPMBI U IICHHOCTH, B TOM YHCIIE B ACITEILHOCTH YUEHOTO;

— OCO3HaHME JUYHOTO BKJIaJa B IOCTPOCHHE YCTOMYMBOTO Oy 1yIIEro.

DCTETUUECKOE BOCIIUTAHUE:

— 3CTETUYECKOE OTHOIIEHUE K MHUPY, BKIIFOYAs 3CTETUKY HAYYHOTO TBOPUYECTBA, MPUCYIIETO
¢bu3nveckoit HayKe.

TpynoBoe BocniuTanue:

— HMHTEpEC K pasIu4HbIM cepaM mpodeCcCHOHATHHONU NeSTEILHOCTH, B TOM YHUCIIE CBS3aHHBIM C
¢bu3uKOW M TEXHUKOW, YMEHHE COBEpIIaThb OCO3HAaHHBIM BbIOOp Oyaymiei mnpodeccun u
pealn30BhIBATh COOCTBEHHBIC )KIU3HECHHBIC TUIAHEI,

— TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHMIO M CaMOOOpa3OBaHHMIO B 00yiacTH (U3UKH Ha
MPOTSKEHUM BCEH KU3HU.

DKOJOTH4YEeCKOe BOCIIUTAHUE:

—  cpOpPMUPOBAHHOCTh JKOJOTHYECKOW KYJIbTYPBI, OCO3HAHHWE TJIOOATBLHOTO XapakTepa
9KOJIOTHUYECKUX MPodIIem;

— IUIAHUPOBAHHME U OCYILIECTBJIEHUE NEHUCTBUU B OKPYKAIOLIEH CpPEAe HAa OCHOBE 3HAHUS LIEJICH
YCTONYMBOTO Pa3BUTHS YETIOBEUECTBA;

— pacIIMpeHHe ONbITA JACSITCILHOCTH IKOJIOTUYCCKOW HAINPABICHHOCTH HA OCHOBE HMECIOIIUXCS
3HaHUH Mo (pu3uKe.

IleHHOCTH HAYYHOTO TTO3HAHUS:

— c(hopMHEpPOBAaHHOCTE MHPOBO33PEHUS, COOTBETCTBYIOIICTO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢bu3nveckoil HayKw;

— OCO3HaHHE IIEHHOCTH HAYYHOH JeSATENIbHOCTH, TOTOBHOCTH B Mpollecce H3y4deHHs (HU3HKU
OCYIIECTBIISTh MPOCKTHYIO H UCCIIEIOBATEIBLCKYIO JCATSIbHOCTh HHIUBUAYAIBHO U B TPYIIIIE.

B mpomecce nocTtukeHUS TUYHOCTHBIX PE3YJIHTATOB OCBOCHMSI MPOTPAMMBbI CPEIHEro OOIIEeTo
oOpazoBanus 1O (U3MKE y OOYYAIOIMIUXCS COBEPHICHCTBYETCS SMOIIMOHAIBHBIA HWHTEIUICKT,
Mpeoararouii copMUpPOBAHHOCTE:

— CaMOCO3HaHUS, BKIIOYAIOMIETO CIIOCOOHOCTh TOHHMMATh CBOE 3MOIMOHAIBLHOE COCTOSIHHE,
BUJICTH HAMPABJICHUS Pa3BUTHs COOCTBEHHOM AMOLIMOHAIBHOM cephl, ObITH YBEPEHHBIM B cebe;

— CaMOpEeTyJIMPOBAHMSI, BKIFOYAOIIECTO CAMOKOHTPOJIb, YMCHHE MPUHUMATh OTBETCTBEHHOCTH 3a
CBOE TOBEJCHHE, CIIOCOOHOCTH aJaNTHPOBATHCS K SMOIMOHATHHBIM H3MEHEHHUSM U MPOSIBIATH
rMOKOCTh, OBITh OTKPBITHIM HOBOMY;

— BHYTpPEHHEH MOTHBAIUH, BKIIIOUYAIOIIEH CTpeMIIEHUE K JOCTHKCHUIO [IETH U YCIIEXY,0NTUMU3M,
WHUITUATHBHOCTh, YMEHHUE JICHCTBOBATh, HCXOJIS U3 CBOMX BO3MOXKHOCTEH;

— DOMIATUH, BKIIOYAIONIEH CIOCOOHOCTh TOHHMMATh JMOILMOHAIBHOE COCTOSHUE JIPYTHX,
VYHUTHIBATH €T0 MPH OCYIIECTBICHUH OOIIEHUS, CITOCOOHOCTh K COUYBCTBHIO U CONIEPEIKNBAHUIO,

— COIMAIBbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BHICTPAWBATh OTHOIICHUS C JPYTUMHU
JIIOJTEMU, 3200 THTHCSI, TIPOSBIISITE UHTEPEC M pa3peniaTh KOH(IHKTHL.

MeTanpeaMeTHblie pe3yJbTaThl:
Yuueepcanvnvie noznasamenvnuie oeiicmeus.
ba3oBbie nornyeckue AeMCTBUS:
—  CaMmoCTOSTeN HO (OPMYIHPOBATh U aKTyaIM3UpPOBaTh MpoOJieMy, paccMaTpuBaTh e€
BCECTOPOHHE;
— ONPEAEIIATH UEIU ACATEIbHOCTH, 3aaBaTh apaMeTPhl U KPUTEPUU UX TOCTHIKECHUS,
— BBISIBIISITH 3aKOHOMEPHOCTHU U MPOTUBOPEUHS B pACCMATPUBAEMbIX (DU3MUECKUX SBICHHUSIX;
— paszpabaTeIBaTh IJIaH PEIICHHs] MPOOJIEMBl ¢ yU4ETOM aHAIM3a WMEIOIIMXCS MaTepUaIbHBIX U
HEeMaTepHUaIbHBIX PECYPCOB;
— BHOCHUTb KOPPEKTHUBBI B [I€ATEIbHOCTh, OLEHUBATh COOTBETCTBUE PE3YJbTATOB LEISM,
OIICHUBATh PHUCKH TIOCIEJACTBUN NEATEIbHOCTH; — KOOPAWHUPOBATh W BBIIONHATH pPaboOTy B
YCIOBUSIX PEATbHOTO, BUPTYAILHOTO 1 KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;



— pa3BHBaTh KPEATUBHOE MBINIJICHUE TIPH PEIICHUU KU3HEHHBIX TPOOIIEM.
ba3oBble nccienoBaTenbCKue qeUCTBUSA:

— BIIQJICTh HAYYHOU TEPMHUHOJIOTHEH, KIIFOYEBBIMU MOHATUSIMH U METOAaMU (PU3HUECKON HAYKU;
— BJIaJICTh HABBIKAMU Y4€OHO-HCCIIEI0BATENICKON U IPOEKTHOM JIEATEIBHOCTH B 00J1acTH (DU3UKH;
CIOCOOHOCTBIO ¥ TOTOBHOCTBIO K CAMOCTOSITETIbHOMY TIOMCKY METO/IOB PeIIeHHs 3a7a4 (PU3MIECKOro
COJIepKaHusl, IPUMEHEHHUIO PA3IMYHBIX METOO0B [103HAHUS;

— BIAAETh BUJAMM JEATEIBHOCTH 110 IIOJIYYEHHUIO HOBOIO 3HAHUS, €ro HWHTEPIPETALNH,
peoOpa30BaHUIO U NMPUMEHEHUIO B PA3NIMYHBIX YUEOHBIX CHUTYAIUSX, B TOM YMCIE MPHU CO3/IaHUU
y4eOHBIX TIPOEKTOB B 00J1aCTH (PU3HKH;

— BBISIBJIATh IPUYUHHO-CJIEICTBEHHBIE CBS3M U aKTYaJU3UPOBATh 3a7a4y, BBIBUTaTh TUIIOTE3Y €&
pelIeHns, HAXOAUTh apryMEHTBI JIUIs J0OKa3aTelbCTBA CBOMX YTBEP)KJEHUH, 3a/1aBaTh MapaMeTpbl U
KPUTEPUHU PEIICHHUS;

— aHaJIM3UPOBAThH NOJYYEHHBIE B XO/I€ PELICHUS 3a/1a4d Pe3yJIbTaThl, KPUTUUECKH OLEHUBATh UX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSIX;

— CTaBUTHh M (OPMYIHUPOBATH COOCTBEHHBIE 3aJaud B 00pa30BATENbHOU JEATEIbHOCTH, B TOM
YHClie MPU U3YYCHUU (DU3HKY;

— JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;,

— YMETbh NIEPEHOCUTH 3HAHUS N0 (PU3HKE B IPAKTUUECKYIO 00JIaCTh KUZHECATEIbHOCTH,

— YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MMPEAMETHBIX 001acTel;

— BBIIBUTaTh HOBBIE UJICH, IpeIaraTh OpUTrHHAIBHbIE MOIXO0/IbI U PEIICHUS; CTABUTh MPOOIEMbI
U 3aJ1a4y, JONyCKaloIIHNe albTEepPHATUBHBIEC PEILICHUSI.

Pabora c uadopmanmeii:

— BIIQJIETh HABBIKAMU TMOJNydeHHs] HH(POpPMAIUK (PU3UIECKOTO COACPIKAHUS W3 HCTOYHHKOB
Pa3HbIX TUIIOB, CAMOCTOSITEIBHO OCYHIECTBIIATh IOUCK, aHAIN3, CHCTEMATH3ALUI0 U UHTEPIIPETALIUIO
nH(OpMAaILIUY PA3IUYHBIX BUAOB U (GOPM MPEICTABICHUS;

— OIIEHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

— HCIONB30BaTh CPe/ICTBA MH(OPMAIIMOHHBIX W KOMMYHHMKAIIMOHHBIX TEXHOJOTHUH B PEIICHHUH
KOTHUTUBHBIX, KOMMYHHKAaTHBHBIX W OPraHU3allMOHHBIX 3a7ad C COOJoJeHHeM TpeOoBaHUM
SProHOMUKH, TEXHUKU 0€30I1aCHOCTH, TUTUEHBI, pecypcocOepekeHus, IPaBOBBIX U 3THYECKUX HOPM,
HOPM HH(POPMAIIMOHHON O€30MTaCHOCTH;

— co3/aBaTh TEKCThI (PU3MUECKOTO COAEPKAHMS B Pa3NUYHBIX (hopMarax ¢ y4éTOM Ha3HAYEHUS
uHpopMallUd U IIeNIeBOM ayIAUTOPHH, BbIOMpas ONTUMaJIbHYIO (OpMYy TpEICTaBICHUS W
BU3YyaIH3aI1H.

Yuueepcanvnvie kommynuxamuenvie oeiicmeus.

Obuenue:

— OCYUIECTBJIATH OOIIEHNE HAa ypOKaxX (PU3UKU U BO BHEYPOUHOU JESATENbHOCTH;

— pacro3HaBaTh MPEANOCHUTKN KOHPIMKTHBIX CUTYAI[Ui U CMITYaTh KOH(MIUKTHI;

— Pa3BEPHYTO U JOTHYHO U3JaraTh CBOIO TOUKY 3PEHMSI C UCIIOJIb30BAHHEM S3BIKOBBIX CPEICTB.
CoBMecTHas 1€ATENbHOCTB!

— TMOHUMATh U UCTIOIH30BaTh MPEUMYIIECTBA KOMAH/IHOW U MHAUBUIYaTbHON paOOTHI;

— BBIOMpaTh TEMATUKy U METOABl COBMECTHBIX ACUCTBHI C Y4ETOM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN Ka)KJIOTO 4JIeHA KOJUIEKTUBA;

— IPUHUMATh eI COBMECTHOM IESITEIbHOCTH, OPTaHU30BbIBATH U KOOPAUHUPOBATH IEUCTBUS 11O
€€ JTOCTMIKEHUIO: COCTaBIIATh IUIaH JEHUCTBUN, PacHpeesaTh POJIU C YYETOM MHEHUN YYaCTHHKOB,
00CYyXXJaTh pe3yJIbTaThl COBMECTHOU padOThI;



— OLIEHMBATh Ka4eCTBO CBOETO BKJIAJA M KaXJOTO0 YYaCTHHKA KOMAaHJbl B OOIIMHA pe3yibTaT Mo
pa3pabOTaHHBIM KPUTEPUSIM;

— IpemjiaraTh HOBBIE MPOEKTHI, OLIEHUBATHh WUJIEU C IMO3UIMH HOBU3HBI, OPUTMHAIBLHOCTH,
MPAaKTUYECKOW 3HAUUMOCTH;

— OCYUIECTBJISATh MO3UTUBHOE CTPATErMYECKOE MOBEJCHUE B PA3IMYHbIX CUTYyalLUsX, MPOSBISTH
TBOPUYECTBO U BOOOpaKeHUE, ObITh MHUIIUATUBHBIM.

Yuueepcanvnwie pezynamuenuie deiicmeus.

Camoopranuszanus:

— CaMOCTOSITENIbHO OCYIIECTBIISATh ITO3HABATEIBHYIO JEATENBHOCTh B 00NacTd (U3MKH U
aCTPOHOMMHU, BBISBIIATH IPOOJIEMBI, CTAaBUTh U (OPMYINPOBATH COOCTBEHHBIE 3a/1a4H;

— CaMOCTOATEJIbHO COCTAaBJATh IUIAH pEUIeHUS PacuyE€THBIX M KAadyeCTBEHHBIX 3aJad, IUIaH
BBITIOJTHEHUS TPAKTUUECKON pabOThI C Y4ETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH
Y MPEINOYTECHU;

— JIaBaTh OLIEHKY HOBBIM CUTYAalIUsIM;

— paciupsATh paMKH y4eOHOTOo MpeMeTa Ha OCHOBE JIMYHBIX TPEIOYTEHHI;

— JenaThb OCO3HAHHBIA BBIOOP, apryMEHTHpPOBaTh €ro, OpaThb Ha ce0s OTBETCTBEHHOCTh 3a
pelieHue;

— OILIGHUBATh MIPUOOPETEHHBIN OIIBIT;

— cnoco0cTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO IPYAULUUA B 00JaCTU (PU3UKH, MOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIBTYPHBIH YPOBCHbD.

CaMOKOHTpOJIb:

— JlaBaTh OIICHKY HOBBIM CHUTYalUsiM, BHOCHUTb KOPPEKTHBBI B JESTEIBbHOCTb, OLIEHUBATh
COOTBETCTBHUE PE3YyJbTATOB LEISAM;

— BJIaJIETh HABBIKAMHU MO3HABATEIBHON peQIieKCMH KaK OCO3HAHMsS COBEPIIAEMBIX NEHCTBUU U
MBICIMTENIbHBIX NPOLIECCOB, X PE3YJIbTATOB M OCHOBAHMM; MCIIOIB30BaTh MPUEMBI pe(IeKCUuu s
OLIEHKU CUTYalllH, BHIOOpA BEPHOTO pEIlEHMS;

— YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHHUMATh PELICHMUS 110 UX CHUKEHUIO;

— NPUHUMATbh MOTHBBI U ApIYMEHTBI IPYTUX NIPU AHATIU3€ PE3Y/IbTATOB AEATEIbHOCTH.

[Ipunsatue ceds u Apyrux:

— NpUHUMATH ce0sl, TOHMUMasi CBOM HEIOCTATKH U JOCTOUHCTBA;

— MPUHUMATh MOTHBBI U ApIYMEHTHI APYTUX NPU aHATIU3€E PE3YIbTaTOB ACSITEIbHOCTH;

— IPU3HABATh CBOE MPABO U MPABO JPYTUX HA OLIMOKH.

Ilpeomemmnwie pe3yromameol.

10 knacc.

B npouecce usydenus kypca ¢puszuku 6azooro ypoHs B 10 kiacce yd4eHUK HAydUTCS:

— JIeMOHCTPHpOBAaTh Ha MNpPHUMEpax pojb U MecTO (U3UKM B (OPMHPOBAHUU COBPEMEHHOMH
Hay4YHOU KapTHHBI MHpa, B Pa3BUTHUU COBPEMEHHOM TEXHHKM W TEXHOJOTHH, B IPAKTUYECKOMN
JIeSITEeTLHOCTH JIFOICH;

— YYUTBIBaTh TPaHUIIBI IPUMEHEHUS HM3YyYEHHBIX (U3MYECKUX MOJIENel: MaTepualibHas TOYKa,
MHepIHalbHas cucTeMa OTcuéTa, aOCONIOTHO TBEPJOE TENO, MJCATbHBIA ra3; MOJEIU CTPOCHHUS
ra3oB, JKUIKOCTEH M TBEPABIX TeN, TOUECUHBIH SJEKTPUUYECKUNA 3apsiyl MpU peleHun (PUu3nuecKux
3a1a4;

— pacro3HaBaTh (pU3NUECKHUE ABICHHUS (IIPOIECCHI) U OOBACHATH UX HA OCHOBE 3aKOHOB MEXAHUKH,
MOJIEKYJISIPHO-KUHETHYECKONH TEOpUU CTPOEHHUS BEIIEeCTBA U 3JIEKTPOJUHAMHMKHU: PAaBHOMEpPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHENHOE IBHKEHUE, CBOOOTHOE Ma/IeHue TeJl, ABUKEHUETIO OKPYKHOCTH,
UHepLHUs, B3auMojencTeue Tein; nud@ysus, OpoyHOBCKOE IBUKEHHE, CTPOCHHE



KHUJIKOCTEH W TBEPIBIX TeN, U3MEHEHHE 00b&Ma Ten MpU HarpeBaHUU (OXJAKICHHUH), TEIUIOBOE
paBHOBeCHE, HCIApeHHe, KOHJAEHCAllUs, IUIABJICHHUE, KPUCTAUIM3allMs, KUIEHHE, BIAXKHOCTh
BO3/yXa, MOBBIIICHUE JABJICHMS Ta3a IpPU €ro HarpeBaHUM B 3aKPBITOM COCYJE, CBA3b MEXKIY
napaMeTpamMHM COCTOSHUSI Ta3a B M30IIpoleccax; 3JEKTpU3alus Tell, B3auMOJCHCTBUE 3apsioB,
ANEKTPUYECKAs IPOBOUMOCTb, TEINIOBOE, CBETOBOE, XMMUUECKOE, MArHUTHOE JIEHCTBUS TOKA;

— OIUCBIBaTh MEXAHWYECKOE JBI)KEHHUE, UCIONb3Ys (pU3MUECKUe BEIMYMHBI: KOOpAMHATA, IYTh,
nepeMelleHne, CKOpoCTh, YCKOpEHHe, Macca Tejla, CUa, UMITYJIbC Tela, KHHETHYecKas SHEeprus,
MOTEHIMAJIbHAsT JHEPrusi, MeXaHudyeckas paboTa, MEXaHH4YECKash MOUIHOCTb, NpPH ONHUCAHHU
MPABUIILHO TPAKTOBATH (PU3UUYECKHI CMBICI HCIIOJIb3YEMbIX BEJIMUNH, X 0003HAYCHUS U €AUHUIIBI,
HaXOAUTh (POPMYJIBL, CBA3BIBAIOIINE TAaHHYIO (PU3UUECKYIO BETUUMHY C JPYTUMH BETUYNHAMH;

— OIKCHIBATh M3YYECHHBIC TEIUIOBBIE CBOWCTBA TEJl M TEIUIOBHIC SIBJICHUS, HCIIONB3Ys (PU3MUYECKHE
BEJIMYMHBI: JaBJIIEHUE I'a3a, TEMIIEpaTypa, CPEAHsIsI KHHETUUECKasi SHEPTUsl XaO0THUECKOTO ABHIKEHHUS
MOJIEKYJI, CPEIHEKBaJApaTHUHasl CKOPOCTb MOJIEKYJI, KOJUYECTBO TEIUIOThI, BHYTPEHHAS SHEPIus,
pabota raza, K03(HULIUEHT M0JIE3HOr0 AEHCTBHS TEIJIOBOTO JABUraTessl; IpU OMMCAHUM IIPABUIBHO
TPAaKTOBaTh (PU3NYECKUN CMBICI UCIOIb3YEMbIX BEIMUYUH, UX 0003HAUCHHS U €IUHMIIBI,HAXOIUTh
(bopMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIUUYMHY C IPYTMMHU BEIUYMHAM;

— ONUCHIBATh H3YYEHHbIE DJIEKTPUUYECKHE CBOMCTBA BEIIECTBA, JJIEKTPUUYECKUE SIBICHUSA
(TIpoLIeCCHI) M AIIEKTPHUYECKYIO IPOBOJUMOCTD PA3IMYHBIX CPEll, UCTIONb3Ys (HPU3NUECKHE BETUMIUHBI:
NEKTPUYECKUN 3apsf, D3JEKTPUUECKOEe I10JIe, HANpsLDKEHHOCTh IIOJIS, IOTEHLHMal, Pa3HOCTh
NOTEHIMAJIOB, CWJIa TOKA, JJIEKTPUYECKOE HAIpsKEHHE, MIeKTpuueckoe conporusieHue, JJIC,
pa0oTa TOKa; Mpu ONMUCAHUM NPABUIBHO TPAKTOBATh (PU3NUYECKUN CMBICT UCHOJIb3YEMBIX BEJINYMH,
ux 0003HaUEHUs U €AMHULBL; YKa3bIBaTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIMUUHY
C IpyTMMH BEeJIMYMHAMU;

— aHalIM3MpoBaTh (PU3MYECKHE IPOLECCHl U SBJIEHUS, MCIOJB3YS (U3NYECKHE 3aKOHBl HU
MPUHLMIIBL: 3aKOH BcemupHoro tsaroreHus, |, |l u Il 3akonsl HploToHa, 3aKOH coxpaHEHHUS
MEXaHUYECKOH PHEPTuH, 3aKOH COXPAHEHUs WMIYJIbCa, MPUHIUI CYNEPIIO3UINHA CHJI, TIPUHIIATI
paBHONpPABUS WHEPLUHUATBHBIX CHUCTEM OTCUETAa; MOJIEKYJISPHO-KMHETHUUYECKYI0 TEOPHIO CTPOCHUS
BELIECTBA, Fa30BbI€ 3aKOHBI, CBSA3b CPEAHEN KHHETHUECKON YHEPIHH TETJIOBOTO JBUKEHUS MOJIEKYII
¢ abCOMIOTHOH TeMnepaTypoil, MepBbIil 3aKOH TEPMOIUHAMUKH; 3aKOH COXPaHEHUs SJIEKTPUIECKOTO
3apsija, 3akoH Kynona, 3akoH OMa, 3aKOHBI MOCIIEA0BAaTEIbHOIO U MapalljeIbHOTO COCTUHEHUs
MIPOBOJIHUKOB, 3aK0H /xoyns—IJIeHua; npu 3ToMm pa3ianyaTh CIOBECHYIO (OPMYJIHPOBKY 3aKOHA, €T0
MaTeMaTHYeCKO€e BbIpAXKEHUE U YCIOBHS (TpaHMIIbl, 001aCTH) NPUMEHUMOCTH;

— OOBSICHATH OCHOBHBIC TNMPHUHIUIBI JEHCTBHS MAIlWH, MPUOOPOB M TEXHUYECKHX YCTPOWCTB;
pa3anyaTth yCIOBHS UX 0€30MacHOI0 UCIOIb30BaHUS B TOBCETHEBHOM KU3HU;

— BBINOJHATH OKCIEPUMEHTHl IO HCCIENOBAaHUIO (PU3MYECKUX SBIEHUH M MPOLECCOB C
HCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX U3MEpPEHUIl: Mpu 3ToM (popMynupoBaTh mpobdiaemy/3anauy
U TUNOTe3y Y4eOHOro SKCIEpUMEHTa; cOOMpaTh YCTaHOBKY M3 INPEAJIOKEHHOTO 00OpYyIOBaHUS;
MIPOBOJIUTH OMBIT U (POPMYITUPOBATH BHIBOBI;

— OCYUIECTBJIATH MPSIMbIE U KOCBEHHbIE M3MEPEHUs] (PU3NUECKUX BEJIWYMH; IPH 3TOM BBIOMpAThH
ONTUMAJIBHBIA CHOCOO M3MEpPEHUs M HCIOJIb30BaTh M3BECTHBIE METOJIbl OLEHKU MOTpelHoCTen
U3MEPEHU;

— HCCIIEIOBaTh 3aBUCUMOCTH MEXIy (PM3MYECKMMM BEIMYMHAMHU C HCIOJBb30BAaHUEM MPSIMBIX
U3MEPEeHU: TpU 3TOM KOHCTPYHPOBAaTh YCTAaHOBKY, (DUKCHPOBATh pE3yJNbTaThl MOJYYEHHOM
3aBUCUMOCTH (PU3MUECKUX BEIMYUH B BUE TaOIMIl U TpadUKOB, A€iaTh BBIBOABI 110 pe3yJbTaTaM
UCCIIE/IOBaHMS;



— coOro1aTh MpaBuiia 6€30IacHOTO TPyAa MpH MPOBEACHUHU HCCIEIO0BAHUN B paMKax yuyeOHOTro
SKCIIEPUMEHTa, Y4eOHO-MCCIEeIOBATENIbCKOW M IMPOEKTHOM JEATENbHOCTH C HCIOIb30BAaHHEM
WU3MEpUTENBHBIX YCTPOUCTB U J1a00PaTOPHOTO 000PYI0BAHUS;

— pemiath pacdE€THBIC 3a/JaYd C SBHO 3aJaHHON (U3MYECKOW MOJEINBIO, UCIONb3Yys (pu3uveckue
3aKOHBI W TPHUHIIMIIBI; HA OCHOBE aHall3a YCJIOBUS 3a7a4d BHIOUpaTh (PU3UYECKYIO MOJIEIb,
BBIICTISITH (PU3MYECKe BETUUMHBI U POPMYJIbl, HEOOXOAUMBIE I €€ pelleHus], TPOBOJIUTH PACUEThI
Y OLICHHBAThH PEAIbHOCTD MOJIYYEHHOT0 3HAaUYeHUs (PU3HUECKOI BEIIMYMHBL;

— pemiath KauyeCTBEHHBbIC 3a/layM: BBICTPAMBATh JIOTUYECKH HEMPOTHUBOPEUUBYIO LIEMOYKY
paccyXIeHUi ¢ OMOPOil Ha U3YUYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTU M (PU3UUYECKHE SIBIICHUS;

— WCTOJIB30BaTh MPHU PEIICHUU y4eOHBIX 3a/1a4 COBpEMEHHBIC NH(DOPMAIIMOHHBIC TEXHOIOTHH JIJIS
MOWCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAIIMA M TPEACTABICHUS y4eOHOW M HAYYHO-TIOMYJISIPHOU
nH(pOpMaLIUHY, TOTYYCHHON U3 Pa3IUYHBIX UCTOUYHUKOB; KPUTHUECKHU aHAIU3UPOBATH MOIYYaeMYIO
nHpopMaIuo;

— MPUBOJUTH MPUMEPHI BKJIaJ]a POCCUNUCKUX U 3apYOCIKHBIX yUEHBIX-(DU3UKOB B PA3BUTHE HAYKH,
00BSICHEHHE MPOIIECCOB OKPYKAOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHI;

— HCIIOJIB30BAaTh TEOPETHUYCCKHUE 3HAHUS MO (DM3HWKE B IMOBCEAHEBHOW >KHM3HH JUIS 00CCIICUCHUS
0€30MMacHOCTH MPHU OOpANICHUH ¢ MPHOOPAMU U TEXHUYCCKHUMH YCTPONCTBAMHM, IS COXPaHCHHS
3II0OPOBBSI U COOJTIOJICHHS HOPM KOJIOTHIECKOTO MOBEICHHS B OKPY)KAIOLIEH cpee;

— paboTaTth B TpYIIE C BBHIMOJIHEHHEM PA3JIMYHBIX COIMAIBHBIX POJIEH, MIAHUPOBATh PabOTy
TPYMIIbL, pallMOHATIBHO pacHpeeNsiTh 00I3aHHOCTH U MJIAHUPOBATH IEATEIbHOCTh B HECTAHAAPTHBIX
CUTyalusiX, aJeKBAaTHO OIEHUBATh BKJIQJ KaXKIOTO U3 YYAaCTHUKOB TPYIIBl B pEHICHHE
paccMaTpuBaeMoii poOIeMBbl.

11 knace.

B npornecce n3ydenus kypca ¢puszuku 6azoBoro ypoBHs B 11 kimacce y4eHUK HAYIHTCS:

— JIEMOHCTPHUPOBATH Ha IPUMEPaX POJib U MECTO (PU3UKHU B POPMUPOBAHUU COBPEMEHHOM HAYUHON
KapTUHBI MUPA, B PA3BUTUU COBPEMECHHON TEXHUKU M TEXHOJOTHH, B MPAKTUYECKON JNCATCIHHOCTH
JIFOJIeH, 1IEJIOCTHOCTh U €AMHCTBO (PM3MUECKOU KapTUHBI MUDA;

— YYHTBIBATHL TPAHUIBI TPUMCHCHHS W3YYCHHBIX  (PU3MYCCKUX MOJENCH: TOYCUHBIH
ANEKTPUUYECKUH 3apsll, Tyd CBEeTa, TOYCUHBI HCTOYHUK CBETA, SJepHAas MOJENb aTOMa, HYKJIOHHAS
MOJIeTIb aTOMHOTO siJipa MPH pelieHn: (PU3NIECKHUX 33/1aY;

— pacrno3HaBaTh (GU3MYECKUE SBIEHHUS (Mpolecchl) W OOBACHATH WX Ha OCHOBE 3aKOHOB
JNEKTPOJMHAMUKN W KBAaHTOBOH (DM3WKW: B3aWMOJCWCTBHE MArHUTOB, JJIEKTPOMArHUTHAs
WHIYKIHSI, JEHCTBUE MArHUTHOTO TIIOJISI HA MPOBOJHUK C TOKOM U JABWKYIIHHACS 3aps,
AJNIEKTPOMArHUTHBIC KOJICOAHWS W BOJHBI, MPSIMOJIMHEHHOE PACIPOCTPAHCHHUE CBETA, OTPAKCHHE,
npenomiieHue, uHTepdepeHuus, audpakuus W TONSIpU3ALUi CBeTa, AHUCIEPCHS CBETa;
dotoanexktpuyeckuit 3pdext (porodaddexT), cBeToBOE AaBlIeHHE, BOSHHUKHOBEHHE ITHHEHYATOTO
CIIEKTpa aTOMa BOJOPOJIa, €CTECTBEHHAS M HCKYCCTBEHHAs! PaIUOAKTUBHOCTS;

— OINHKCHIBAaTh HW3YYEHHBIC CBOWMCTBA BEIIECTBA (DJIEKTPUYECKUE, MATrHUTHBIC, ONTHYECKHE H
ANEKTPOMATrHUTHBIE SIBIICHUS (MIPOLECCHI), UCTONB3YS (U3MUECKUE BEIUYHHBI: DJICKTPUUYECKUN
3apsij, CHja TOKa, OJJIGKTPHUECKOE HANpsHKEHHE, DJIEKTPUYECKOE COMPOTUBIICHUE, Pa3HOCTh
noteHimanos, JJIC, pabota Toka, MHAYKIMS MAarHUTHOTO ToJisA, cwia Ammepa, cuna JlopeHia,
WHIYKTHBHOCTh KATYIIKH, DHEPTHs JJIEKTPUYCCKOTO M MArHUTHOTO TIOJEH, MEepUoJl W YacToTa
KoeOaHuid B KoyeOaTeThbHOM KOHTYpe, 3apsl M CHJIa TOKa B TIPOIECCE TapMOHUYECKHX
ANEKTPOMATrHUTHBIX KOJeOaHuid, (OKYCHOE PAacCCTOSIHUE M ONTUYECKasl CHJIA JIMH3BI; IPU OMUCAHUH
MPaBWJIbHO TPAKTOBATh (PU3NUECKHI CMBICI MCIIOJIb3yEeMbIX BETMYHH, UX 0003HAYCHUS U €TUHUIIBL;
yKa3bIBaTh (JOPMYIIBI, CBA3BIBAIOIINE JAHHYIO (U3UYECKYIO BEIMYUHY C IPYTUMH BETHYHHAMU,



— ONKCHIBaTh M3y4YCHHBIC KBAHTOBBIC SIBJICHUS U MPOIECCHI, UCHOIb3YS (PU3HMUECKUE BETUUHUHBI:
CKOpOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTa CBETA, SHEPrUsl M UMITyJIbC (POTOHA,
NepuoJl IMoJlypacrnajga, SHEPrus CBSI3M ATOMHBIX sep; NPU ONHUCAHUM IPABUIBHO TPAaKTOBAaTh
(bu3n4ecKuil CMbICI UCIOJIb3YEMbIX BEIMUYUH, UX 0003HAUCHMSI U €IMHMIIbI; YKa3bIBaTh (POPMYJIH,
CBSI3BIBAIOIIME JAHHYIO (PU3MUYECKYI0 BEIMYHHY C JPYTMMH BEIMYMHAMH, BBIYUCIATH 3HAYCHHE
(U3HUECKON BEIIUYUHBL;

— aHalIM3MpoBaTh (HU3MUYECKHE IPOLECCHl M SBJIECHUS, MCIOJB3Ys (U3NYECKUE 3aKOHBl U
IPUHLUIIBL: 3aKOH 3JIEKTPOMarHUTHON HHAYKLMH, 3aKOH IPSIMOJMHEHHOT0 PacpOCTpaHEHUs CBETa,
3aKOHBI OTPa)KEHHsI CBETA, 3aKOHBI IIPEJIOMJICHUS CBETA; ypaBHEeHHe DiHIITelHHa U1t poTorddexTa,
3aKOH COXPaHEHUsl 3HEPIUH, 3aKOH COXPAHEHUS HMMIIYJbCa, 3aKOH COXPAHEHHS JIEKTPUYECKOTO
3apsija, 3aKOH COXpPaHEHMsI MacCOBOI'O 4MCJIa, NOCTYysaThl bopa, 3aKOH paJuoaKTUBHOIO paclana;
IpPU 3TOM pa3Iuyarh CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4YEeCKOE BBIPAKEHHE U
yclioBUsl (TpaHUIlbI, 00JIaCTH) TPUMEHUMOCTH;

— ONpENENATh HAIpPaBJIEHUE BEKTOpAa MHIYKIUH MArHUTHOI'O IOJS MPOBOJHUKA C TOKOM, CHJIbI
Amnepa u cuisl JlopeHna;

— CTPOUTH U ONMUCHIBATh NU300pakeHNE, CO3/1aBaEMOE IIJIOCKUM 3€pKaJIOM, TOHKOW JIMH30M;

— BBINOJHATH JKCHEPUMEHTHI 10 HCCICAOBAHUIO (U3NYECKUX SIBICHHH M TPOIECCOB C
HCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX U3MEPEHHI: pU 3TOM (HopMyarpoBaTh npobdiaemy/3anavy
U TUIOTE3y Y4eOHOIo 3KCIIEpUMEHTa; coOMpaTh YCTaHOBKY W3 IPENJIOKEHHOro 00OpYyIOBaHUS;
IIPOBOJUTH OIBIT U (POPMYIUPOBATH BHIBOIBL;

— OCYUIECTBJIATH MPSIMbIE U KOCBEHHBIC M3MEPEHUsI (PU3NUECKUX BEJIWYHH; MPH 3TOM BBIOMPAThH
ONTUMAJIbHBIA CIIOCOO M3MEPEHHs M HCIOJIb30BAaTh M3BECTHBIE METO/ABI OLIEHKH IMOTPELIHOCTEH
HU3MEpEHUI;

— HCCIe10BaTh 3aBUCUMOCTH (PM3MUECKUX BEJIMYMH C MCIIOJIb30BAaHUEM NPSAMBIX U3MEPEHUi: nmpu
3TOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHPOBATH PE3YyIbTATHI MOJyU€HHON 3aBUCUMOCTU(UZNIECKUX
BEJIMYMH B BUE TaOJIUI ¥ rpadHKOB, €1aTh BHIBOJIBI [0 PE3yJIbTaTaM MCCIIEA0BaHNUS;

— co0uro1ath npaBuiia 0€30MacHOro Tpyja MpHU MPOBEACHUM MCCIEI0BaHUN B paMKax yuyeOHOro
HKCHEPUMEHTa, Y4eOHO-MCCIIEOBATEIbCKOM U MPOEKTHOM JESATETbHOCTH C HCIOJIb30BaHUEM
U3MEPUTENBbHBIX YCTPOMCTB U J1aOOpaTOpHOTO 00OPYIOBaHUS;

— pemath pacuy€THbIe 337aYl C SBHO 33JaHHOM (PU3MYECKON MOJEINbIo, UCHOJb3Yd (PU3UUECKUe
3aKOHBl M HNPUHLUIBI; Ha OCHOBE aHajIM3a YCIOBHS 3aJjaud BBIOMpaTh (U3NYECKYI0 MOJEIb,
BBIIETISATH (PU3UYECKHE BETUUNHBI U (POPMYIIbI, HEOOXOAUMBIE 1Jis €€ peleHus, POBOIUTh PACUETHI
1 OLICHHBATh PEAILHOCTD MOJIyYEHHOT0 3Ha4Y€HUs (PU3MUECKOI BEJINUUHBL;

— pemaTb KayeCTBEHHbIE 3a/ayd: BBICTPAWBATh JIOTUYECKH HENPOTUBOPEUUBYIO LEMOUKY
paccyXKJIeHUI ¢ OMOPOi Ha U3yYeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SIBICHUS;

— HCIOJIb30BaTh MPU PEIICHNN Y4EOHBIX 3a7a4 COBPEMEHHbIE HH(POPMAIIMOHHbBIE TEXHOJIOTUH IS
MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALMN M TPEACTaBICHUS y4eOHOW M Hay4YHO-NOMYJISPHON
uH(pOpMaINH, TTOJYYCHHON U3 Pa3IMYHbIX UCTOUHUKOB; KPUTHUECKH aHAIU3UPOBATH MOIYYaAEMYIO
uH(pOpMaINIO;

— OOBSICHATh NPHUHLUIBI JEHCTBUS MAallMH, MPUOOPOB U TEXHUYECKHX YCTPOMCTB; pazivyaTh
yCIIOBUS UX 0€30MaCHOT0 UCMOJIb30BaHUS B IOBCETHEBHOM KU3HU;

— MPUBOAUTH MIPUMEPHI BKJIa/la POCCUICKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BsICHEHHUE MTPOLIECCOB OKPYKAIOIET0 MHUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

— HCIIOJIb30BaTh TEOPETHUYECKHUE 3HAHUA MO (DU3HMKE B MOBCEAHEBHOW >KM3HH JUIsl oOecreyeHus
0€30MacHOCTH MpU OOpAIEHUU C MPHOOpaMH U TEXHHUYECKUMH YCTPOWCTBAMHM, JJISI COXpPaHEHUs
3JI0POBbSI U COOJIIOJICHHS HOPM HKOJIOTHYECKOTO MOBEICHHS B OKPYKaIOLIeH cpee;



— paboTaTh B IpyMIe C BBHIIOJHEHUEM Pa3IMYHBIX COLMAJIBHBIX POJICH, MIIaHMPOBATH paboTy
TPy, pallMOHATIBHO PaCIpeaeNsITh 00I3aHHOCTH U IJTAHUPOBATH JEATEIBHOCTh B HECTaHIAPTHBIX
CUTyallUsIX, aJIeKBaTHO OLIEHMBaTh BKJIAJ KaXJIOrO0 U3 YYaCTHUKOB TIpPYIIbl B pEIICHUE
paccMaTpuBaeMoii poOIeMBbl.

Conep:xaHnue y4eOHOI0 mnpeaMera
10 kaace.

PA3JIEJI 1. ®DU3NKA U METOJIbl HAYYHOTI'O ITO3HAHIM .
®dusuka — Hayka o npupojie. Hayunbie MeTO bl TO3HAHUA OKpYsKarouiero Mupa. Poiib sxciepumMenTa
Y TEOpHH B MPOIIECCE TO3HAHMS MPUPOABI. DKCIEPUMEHT B (usnke.MoaenupoBanue GU3NIECKUX
sBJIeHUM U 1poreccoB. Hayunble rumnore3pl. dusznueckue 3akoHbl W TeOpuU. [‘paHUIIbI
MPUMEHUMOCTH (pu3udecknx 3akoHOB. [IpuHImm cootBercTBUsi. Ponh W Mecto GU3HKH B
(hopMUPOBaHUHM COBPEMEHHOW HAYYHON KapTHUHBI MUPA, B MPAKTHYECKOW IEATETLHOCTH JIHOJICH.
Bovinonnenue npakmuueckux, J1a00pamopHulX padom ¢  UCHOIb30OGAHUEM  UUPPOBOIL
nabopamopuu «@uzuka» na é6aze yenmpa « Touka pocmay:
JlemoHcTpauu:
1. AnanoroBsie U MU(PPOBLIC U3MEPUTEIILHBIC TPUOOPHI, KOMITBIOTEPHBIC JATYUKH.

PA3JIEJI 2. MEXAHUKA

Tema 1. Kunematuka. Mexanundeckoe nBuxkeHHE. OTHOCUTEIBbHOCTh MEXAHMUYECKOTO JBHXKEHUS.
Cuctema otcuéra. Tpaekropus. Ilepememienue, ckopocTh (CpeaHsiss CKOPOCTb, MIHOBEHHas
CKOPOCTb) M YCKOPEHUE MaTEePUAIbHOU TOUKHU, UX IPOEKIIUU Ha OCH CUCTEMbI KoopAuHaT. ClokKeHHe
IIEPEMEIIEHUI M CIIO)KEHHE CKOpocTed. PaBHOMEpHOE M PABHOYCKOPEHHOE IPSIMOJIMHEHHOE
nBuKeHue. ['paduku 3aBUCHUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOpPEHUS, NMYTH U IEepEeMEIICHUS
MaTepuabHOW TOYKM OT BpeMeHH. CBoOOJHOE MajieHHe. YCKOpEHHE CBOOOJHOIO IMaJleHHs.
KpuBonuneiinoe nBmxeHue. J[BUKEHHE MATEPUAIbHOW TOYKH IO OKPY>KHOCTH C MOCTOSIHHOM 1O
MOJIyJII0 CKOPOCTbIO. YTJIOBasi CKOPOCTh, JMHEHHass cKopocTb. Ilepron m uactoTa oOparieHus.
LlenTpOocTpeMUTENBHOE YCKOPEHUE.

TexHnyeckue ycTpoNCTBa U MPAKTUUYECKOE IPUMEHEHHE: CIIUOMETP, IBUKEHUE CHAPSA0B, LIEITHbIE
U PEMEHHBIE NIEPEIAYH.

Buvinonnenue npakmuueckux, 1a00pamopHuiX padom ¢ UCHONL30GAHUEM  UUPPOBOIL
nadopamopuu «@usuka» na 6aze yenmpa «Touka pocmay:

JleMoHCTpanuu:

1. Monenb cuctemsl OTCUETA, MILTIOCTPALUs KUHEMAaTHYECKUX XapaKTEPUCTUK TBUKEHHUSI.

2. IlpeoOpa3oBaHue ABMKEHUH € UCIIOIB30BaHUEM MPOCTHIX MEXAHU3MOB.

3. Ilamenue Ten B BO3IyXe U B pa3pesKEHHOM IPOCTPAHCTBE.

4. HaGnroeHue IBUKEHUS Teja, OPOLIEHHOTO MO/ YTJIOM K TOPU30HTY M TOPU30HTAIIBHO.

5. U3mepenue yckopeHus CBOOOTHOTO TaIeHHUS.

6. HanpaBrienue ckopocTH Mpu ABMIKEHUH MO OKPY>KHOCTH.

Y4eHnueckuit IKCIEPUMEHT, JIa0opaTOpHbIE pabOTHI:

1. I3y4yeHne HepaBHOMEPHOTO JABMKEHUS C 1IeITbI0 OIpe/IesIeHHs] MTHOBEHHON CKOPOCTH.

2. UccrenoBanue COOTHOIIEHHUS MEXAY IMYTSAMH, MPOHJICHHBIMH TEIIOM 3a TOCJIEI0BATEIbHbIC
paBHBIE IPOMEXYTKH BPEMEHU NP PAaBHOYCKOPEHHOM JIBUJKEHUH C Ha4aJIbHON CKOPOCTBIO, paBHOU
HYJIIO.

3. 3yueHue NBMKEHUS MIapHKa B BA3KON KUKOCTH.

4. U3y4yeHue ABMKEHUS Tela, OpPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. lunamuxa. [Tpuniun otnocurensnoctu "anunes. [lepsolit 3akon Hetorona. MuepumanbHble
cucteMbl orcuéra. Macca tena. Cuna. [IpuHnun cynepnosunuu cwi. Bropoi 3akon HeroToHa uist
MaTepuaabHOW Touku. Tpertuil 3akoH HploTOHa [UIsi MaTepHaIbHBIX TOYEK. 3aKOH



BceMupHoro TsaroreHusa. Cuna tspkectu. [lepas kocmuueckasi ckopocTh. Cuiia ynpyroctu. 3aKoH
I'yka. Bec Tena. Tpenue. Bunel TpeHus (1mokosi, ckonbxeHus, kadeHus). Cuna tpenus. Cyxoe
TpeHune. Cuina TpeHMs CKOJbXEHUs U cwia TpeHus mnokos. Koapouuument tpenus. Cuna
COIIPOTHBIICHUS IIPU JABMKEHUU Tela B >KMIKOCTH WM rase. IlocrynarenbHoe U BpalaTesbHOE
JBYDKEHUE aOCOJIIOTHO TBEPAOIo Tesa. MOMEHT CUIIbl OTHOCUTEIBHO OCH BpamieHus. [1ieuo cuisl.
VYcnoBus paBHOBECHs TBEPAOIO TeA.

TexHnuyeckue ycTpoicTBa U MPAKTUUECKOE IPUMEHEHME: MOAIIUITHUKH, JBUKEHUE UCKYCCTBEHHBIX
CIIyTHUKOB. Boinoinenue npakmuueckux, 1a00pamopHslx padoom ¢ ucnoib306anuem yugpoesoi
aadopamopuu «Duzuka» na oaze uenmpa « Touxa pocmay:

JleMoHcTpanuu:

. SIBiIeHne nHEpLUY.

. CpaBHeHuE Macc B3aUMOAECUCTBYIOLIUX TEN.

. Bropoii 3akon HproToHa.

. U3mepenue cuil.

. CiioxeHnue cui.

. 3aBUCUMOCTH CHJIBI YIIPYTOCTH OT J1e(hOpMAaIIHH.

. HeBecomocTts. Bec Tena npu yckOpeHHOM NOABbEME U IIaICHUN.

. CpaBHEHUE CUJI TPEHUS TIOKOS, KAYEHUSI U CKOJIbKEHUSI.

. YcnoBus paBHOBecHs TBEPAOIO Tena. Buasl paBHOBECHS.

YyeHn4yecKkuii SKCIIEPUMEHT, J1TA00paTOpHBIEC PAOOTHI:

1. I3y4eHue nBukKeHUs OpycKa MO HAKJIOHHOM MIIOCKOCTH.

2. VlccnenoBanre 3aBHCUMOCTH CHJT YIIPYTOCTH, BOSHUKAIOIIUX B MPYKUHE U PE3NHOBOM 00pasiie,
oT ux aedopmaruu.

3. UccnenoBanue ycinoBuil paBHOBECHUS TBEPIOTO TeJla, UMEIOIIET0 OCh BPALLCHHUS.

Tema 3. 3akoHbl coxpaHeHHs B MexaHuke. Mmmynbc marepuanbHOH TOUKM (Te€na), CHUCTEMBI
MaTepUaIbHbIX ToYeK. IMIynbC CHIIBI M M3MEHEHUE UMITYJIbCca Tela. 3aKOH COXPaHEHUS UMITYJIbCA.
PeaxtuBHOoe nBwxkenue. PaGora cuibl. MomHocTs cuiibl. KuHetnueckast sHeprus MaTepualibHON
touku. Teopema 00 M3MeHEHNN KUHETHYECKOH sHepruu. [loTeHnmansHas sueprus. [loTeHumanbHas
SHeprus ynpyro aegopMupoBaHHOU NpykuHbL. [loTeHIIManbHAs SHEprus Tena BOJIM3U NOBEPXHOCTH
3emnu. [loTeHuManpHble M HEMOTEHIMAlbHbIE CHIIbl. CBsI3b pabOThl HEMOTEHIMAIBHBIX CHUJ C
U3MEHEHUEM MEXAHWYECKOM JSHEPruU CUCTEMBI TeNl. 3aKOH COXPAHEHUS MEXAHMUYECKON HEPIHUH.
Yupyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHnyeckue yCcTpoiCTBa U MPAKTUYECKOE NPUMEHEHHUE: BOJOMET, KONED, NMPYKUHHBII MHCTOJIET,
JBUKEHHE paKerT.

Boinonnenue npaxkmuueckux, nadoopamopHuix padom ¢ UCHONb30GAHUEM  UUPDPOBOI
nabopamopuu «Puzuka» na o6aze yenmpa « Touka pocmay:

JleMoHCTpanuu:

1. 3akoH coxpaHeHus: UMITyJIbCa.

2. PeakTHBHOE IBM)KEHUE.

3. Ilepexox mOTEHIIMATLHON SHEPTUH B KHHETHYECKYIO U 00PaTHO.

YdeHn4eckuit SKCIIepuMEHT, 1a00paTOpHbIe PabOTHI:

1.3yuenne abCOMOTHO HEYNPYToro yaapa ¢ MOMOIIbIO IBYX OAMHAKOBBIX HUTSHBIX MasTHUKOB.

2. VccnenoBaHue CBA3M pabOTHI CHIIBI C M3MEHEHHEM MEXaHMYECKOM PHEpPIruu Tela Ha MpuMepe
PacTsKEHUS PE3NHOBOTO KIyTa.

OO ~NOoO 0T WN -

PA3JIEJI 3. MOJIEKYJISIPHAA ®U3NKA U TEPMO/IMHAMMUKA.

Tema 1. OCHOBBI MOJEKYJISAPHO-KMHETHYECKOH Teopuu. OCHOBHBIE MOJOXKEHUS MOJIEKYJISPHO-
KHHETHYECKOM TEOpHUH U UX ONBITHOE 000CcHOBaHUE. bpoyHoBckoe aBmxkenue. Juddysusa. Xapakrep
JBUKEHMS U B3aHMOJEWUCTBUS YacTHULl BellecTBa. MOJENN CTPOEHMSI ra30B, KUAKOCTEH U TBEPIBIX
Ten U OOBSACHEHHE CBOWCTB BEIIECTBA HA OCHOBE ATHUX Mojenei. Macca u pa3Mepbl MOJIEKYI.
KomnuectBo BemectBa. IlocrosiHHas Asoragpo. TemnoBoe paBHOBecue. Temmeparypa u €€
m3mepenue. llkana temnepatyp Lenabcus. Moaenb uneanbHoro raza. OCHOBHOE ypaBHEHHE



MOJICKYJIIPHOKHHETHYECKON TEOPUH HICATTbHOTO ra3a. AOCOIIOTHAS TEeMIIepaTypa Kak Mepa cpeHen
KMHETUYECKOM SHEPIMH TEIIOBOTO ABMKEHUs yacTul] ra3a. lllkana temneparyp KensBuna. I'a30Bb1e
3aKoHBbI. YpaBHeHue MenneneeBa—Knaneiipona. 3akon JlanberoHa. M30npouecchl B uAealbHOM Ira3e
C MOCTOSIHHBIM KOJIMYECTBOM BeliecTBa. ['paduueckoe mpeacTaBiIeHHe M30IPOIECCOB: U30TepMa,
n30xopa, u3obapa.

TexHuyeckue ycTpoiicTBa U MPaKTHUYECKOE IPUMEHEHHUE: TEPMOMETD, OapoMeTp.

Buvinonnenue npakmuueckux, n1a00pamopHuiX paoom ¢ UCNONb30GAHUEM  UUPPOBOIL
naoopamopuu «DPuzuka» na oaze yenmpa « Touka pocmay:

JeMoHcTpanuu:

1. OnbIThl, AOKA3BIBAIOIINE JUCKPETHOE CTPOSHHUE BELIECTBA, (oTOrpadpun MOJIEKYST OPraHUIEeCKUX
COCTUHEHUM.

2. OnpIThl 10 UGG Y3UH KUJIKOCTEH U ra3oB.

3. Mopenb OpOyHOBCKOTO JIBHYKCHHSI.

4. Mopens onbita llTepHa.

5. OnbIThI, JOKa3bIBAOIIME CYLIECTBOBAHUE MEXMOJIEKYJIIPHOTO B3aUMOCHCTBUS.

6. Mozens, MILTIOCTPUPYIOIIAsk IPUPOAY JaBJICHUS ra3a Ha CTEHKH COCy/Ia.

7. OmnbITel, WUIIOCTPUPYIOIIME YpaBHEHHE COCTOSHUS HJCAIIbHOTO Tras3a, H30IPOIECCHI.
YyeHn4yecKuii SKCIIEPUMEHT, JJa00paTOPHBIE pabOTHI:

1. Onpenenenue mMacchl BO3/lyXa B KJIACCHOM KOMHATE Ha OCHOBE M3MEpPEHHIl 00bEMa KOMHATHI,
JaBJICHUS U TEMIIEpaTyphl BO3yXa B HEM.

2. UccnenoBanue 3aBUCUMOCTH MEK/y ITapaMeTpaMU COCTOSHUS Pa3peKEHHOI0 rasa.

Tema 2. OcHOBBI TepMOAMHAMHUKH. TepMoaWHAMHUECKash cHCTeMa. BHYTpeHHsSI SHeprus
TEPMOJUHAMHYECKONH CHCTEMbl U CIOCOObl €€ u3MeHeHus. KonnmyecTBO TemioTel U paborta.
BHyTpeHHss 3HEeprus 0JHOATOMHOI'O UJI€aIbHOTO ra3a. Buipl Temonepenayun: TeonpoBOAHOCTb,
KOHBEKLIUS, HW3JIy4YeHUe. YelbHas TeIIOEMKOCTh BellecTBa. KoauyecTBO TEIUIOTHI IpuU
teruionepenade. [louarue 06 aquadarnom npouecce. [lepsriii 3akoH TepMoanHaMuku. [Ipumenenune
MEepPBOro 3aKOHAa TEPMOJMHAMHKHU K H3omporeccaMm. ['paduueckas mHTeprperanus paboThl rasa.
Bropoit 3akon TepmonuHamuku. HeoOpaTumMocTh mpolieccoB B Ipupoje. TerioBble MallUHbI.
[TpuHIMnBl NeicTBUS TEIUIOBBIX MamuH. [IpeoOpazoBaHus 3Hepruu B TeruloBbIX MammHax. KIIJ]
teroBoit mammHbl. [{ukin Kapro u ero KITJI. Dxonorudyeckue nmpoOaeMbl TETUIOAHEPTETUKH.
TexHnueckue ycTpoiicTBa M MpPaKTUYECKOE INPUMEHEHUE: JBUTAaTellb BHYTPEHHErO CrOpaHUs,
OBITOBOM XOJOJMIBHUK, KOHAUIIMOHED.

Bovinonnenue npaxkmuueckux, Jadopamopuvix padom ¢ UCHOAb30GAHUEM  UUPDPOBOI
naoopamopuu «Puzuka» na oaze yenmpa « Touka pocmay:

JleMoHCTpanuu:

1. VI3smeHeHne BHYTPEHHEW 3HEpPruM Teljla MPH COBEPLIEHUHM palOThI: BbUIET MPOOKU U3 OYTHUIKU
10J1 IEHCTBHEM C)KAaTOr0 BO3/yXa, HarpeBaHue 3¢upa B JaTYHHOH TpyOKe MyTEM TPEHUs.

2. VIaMeHeHre BHYTPEHHEH dHEPTUH (TeMITepaTyphl) Tea MpH Teruioneperade.

3. OnbIT 110 aAabaTHOMY PaCIIUPEHUIO BO3/1yXa (OMBIT C BO3YLIHBIM OTHUBOM).

4. Mogenu napoBoil TypOUHBI, JBUTATENsl BHYTPEHHEIO CrOpaHHUs, PEAKTUBHOIO JIBUTaTels.
YdeHn4eckuit SKCIIepUMEHT, J1a00opaTopHble PabOTHI:

1. Ismepenue yaenbHOU TEMI0EMKOCTH.

Tema 3. ArperaTHbie cocTostHHS BerecTBa. @a3oBbie epexobl. [lapooOpa3oBaHre W KOHICHCAIIHS.
Hcnapenue u kumneHue. AOCOTIOTHAasE M OTHOCHUTENbHAs BJIAXHOCTh BO3ayXxa. HacwleHHbIi map.
VY aenbHas TerioTra napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpATypbl KUMEHUs OT naBieHus. TBépaoe
teno. Kpucramnumueckue u amopHble Tena. AHM30TPONHS CBOWCTB KpucTauioB. Kuakue
kpuctaiabsl. CoBpeMeHHble Marepuanbl. [lnaBneHune wu kpuctauMzauus. YaeiabHas TEIUIOTa
rwiaBnenus. CyOnumarus. Y paBHeHUE TEIUIOBOro OaaHca.

TexHnyeckue ycTpoHcTBa U MPAKTHUECKOE MPUMEHEHHUE: TUTPOMETP U IMCUXPOMETP, KalOpUMETP,
TEXHOJIOTMM IIOJIy4EHHsS COBPEMEHHBIX MaTEpHaIOB, B TOM UHWCJIE HAaHOMAaTepUalloB, U
HAaHOTEXHOJIOTUH.



Bovinonnenue npaxkmuueckux, 1a06opamopHuix padom ¢ UCHONL30BAHUEM  UUPPOBOI
naoopamopuu «Dusuka» na oaze yenmpa «Touka pocmay:

JleMoHcTpanuu:

1. CgoiicTBa HaCHILIEHHBIX MTAPOB.

2. Kunenuve npy NOHWKEHHOM JIaBJICHUU.

3. CriocoObl n3MepeHust BIAYKHOCTH.

4. HabnroeHve HarpeBaHus U IUIaBJICHUS KPUCTAJUIMYECKOTO BEIIECTBA.

5. JleMoHCTpalus KPUCTAIIIOB.

YyeHnueckuit IKCIEPUMEHT, JJaOopaTOpHbIE pabOTHI:

1.M3mepeHne OTHOCUTEIbHON BIaKHOCTH BO3TyXa.

PA3JIEJI 4. DJIEKTPOJUHAMUKA.

Tema 1. DnekTpocTaTuka. DJIEeKTpU3alus Tel. DJICKTPUUYECKUHN 3apsia. JBa BUIla 3IEKTPUYECKHUX
3apsnoB. [IpoBOJHUKH, AUAIEKTPUKU U IHOJYNPOBOJHUKU. 3aKOH COXPAHEHUS AIIEKTPUYECKOTO
3apsga. BzaumopeiictBue 3apsanoB. 3akoH Kynona. TodedHbI  AJEKTPUYECKHM  3apsl.
Onexktpuueckoe 1nosie. Hampspk€HHOCTH  anekTpuyeckoro mnods. [lpuHnun cynepno3unuu
aNeKTpudeckux moned. JluHuM  HanmpsDKEHHOCTH — dleKTpuueckoro mons. Pabora  cun
anekTpocraruyeckoro nojs. Ilorennuan. Paznocts noreHnuanos. [IpoBoAHUKY U JUAIEKTPUKU B
3JEKTPOCTaTUUECKOM ToJie. [{uanexTpuyeckas MpOHULAEMOCTh. DNEKTpOoEMKOCThb. KoHaeHcaTop.
DneKTPOEMKOCTh MJIOCKOT0 KOHJIEHCATOpa. DHEPIUs 3apsyKEHHOT0 KOHIEHCATOpa.

TexHnueckue ycTpoiicTBa M IPAKTUYECKOE IPUMEHEHHE: AJIEKTPOCKOIN, 3JIEKTPOMETD,
ANEKTPOCTATUYECKAsT 3allUTa, 3a3€MJIEHUE DJIEKTPONPUOOPOB, KOHAEHCATOp, KOMHPOBAIbHbII
anmnapar, CTpyUHbINA IPUHTED.

Buvinonnenue npakmuueckux, n1a00pamopHuix padom ¢ UCHOIB306AHUEM  UUPPOBOIL
naoopamopuu «DPuzuka» na oaze yenmpa « Touka pocmay:

JlemoHcTpauu:

1. VerpoiicTBO M IPUHIIUI JEHCTBHS SIEKTPOMETPA.

2. B3anmopeiicTBre HaJICEKTPU30BAHHBIX TEll.

3. DneKTpuYecKoe moJje 3apsHyKEHHBIX TeTl.

4. [IpoBOJHUKY B 3JIEKTPOCTATHUECKOM I10JIE.

5. DnekTpocTaTU4ecKast 3alluTa.

6. JIMDIIeKTPHUKH B DJIEKTPOCTATHUECKOM TIOJIE.

7. 3aBUCUMOCTD PIEKTPOEMKOCTH IMJIOCKOTO KOHJIEHCATOPA OT IJIOMIAAH TUIACTUH, PACCTOSIHHS
MEXy HUMU U TUAJIEKTPUIECKON MPOHUIIAEMOCTH.

8. DHeprus 3apsHKEHHOTO KOHIEHCATOopa.

YyeHn4ecKkuii HIKCTIIEPUMEHT, JIa00paTOpHbIE PaOOTHI:

1.M3mepenne 21eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. [TocTOSTHHBIN MEKTPHUECKUI TOK. TOKH B Pa3IMYHBIX cpeax DIEKTPUIECKHA TOK. Y CITIOBHS
CYILLIECTBOBAHMUS dJIeKTpuueckoro Toka. HMcrounumku Toka. Cuma Toka. IlocTosiHHBIA TOK.
Hanpsokenne. 3akoH Oma Juisi ydacTka LENU. OJEKTPUYECKOE COMPOTHUBIICHUE. Y EIbHOE
conpoTuBieHne BemecTtBa. llocrnenoBarenbHoe, MapajUIeIbHOE, CMEIIAHHOE COEAUHEHUE
poBOAHUKOB. PaboTa anextpuueckoro toka. 3akoH [[xoyns—IJlenna. MoIIHOCTh 31eKTpPUYECKOTO
toka. DJIC u BHYTpeHHEe CONPOTHUBIIEHHWE UCTOYHHKA TOKA. 3akoH OMa i MOIHOM (3aMKHYTOM )
anekTpuyeckoil nenu. KopoTkoe 3ambikaHue. DIEKTPOHHAs MPOBOAUMOCTb TBEPABIX METAJUIOB.
3aBUCHMOCTh  COMNPOTHUBIIEHUS METAUIOB OT TEMIE D3JIEKTPOJMTOB. DIEKTPOIUTHYECKAs
JIYcconnanus. IEKTPOIn3. DIEKTPUUECKUH TOK B Tazax. CaMOCTOATENbHBIM U HECAMOCTOATEIbHBIIN
pazpsan. Monnus. [lnaszma. CBepXmpoBOJMMOCTB. DJIEKTPUYECKUMH TOK B Bakyyme. CBoHcCTBa
JNEKTPOHHBIX  Ty4ykoB. [lomympoBomnumku. CoOCTBEHHas W  TpPUMECHas MPOBOJUMOCTH
MOJIynmpoBOIHUKOB. CBolicTBa p—N-nepexona. [TomympoBOIHUKOBEIE MPUOOPHL. DNEKTPUUYECKUIN
TOK B pacTBOpax U paciulaBaX YHHUKM TOKa, JJIEKTpPOHArpeBaTesIbHbIE  MPUOOPHI,
ANEKTPOOCBETUTENbHBIE MTPUOOPHI, TEPMOMETP CONMPOTUBICHUS, BAKYYMHBIH JAUOMA, TEPMUCTOPHI U
($OoTOpE3UCTOPHI, MOTYIPOBOJHUKOBBINA U0/, TaIbBaHHUKA.



TexHn4yeckne yCTpoiCTBA M NPAKTHYECKOE IPUMEHEHME: aMIEpPMETp, BOJBTMETP, PEOCTarT,
MCTOYHUKHU TOKA, 3JICKTPOHArpeBaTeNIbHbIE TPUOOPHI, AIEKTPOOCBETUTENbHBIEC MTPUOOPHI, TEPMOMET]P
COIIPOTHBJIEHUS, BAKYYMHBIA AMOJA, TEPMHUCTOPBI U (POTOPE3UCTOPHI, HMOIYIPOBOJIHUKOBBIN U0,
rajlbBaHuKa.

Bovinonnenue npaxkmuueckux, 1a00pamopHuix padom ¢ UCHONAL3OGAHUEM  UUPPOBOIL
naoopamopuu «DPuzuka» na oaze yenmpa «Touka pocmay:

JeMoHcTpanuu:

1.3mMepeHue cuiibl TOKa U HalPSDKEHUS.

2.3aBUCUMOCTb CONPOTHUBJICHUS LWIMHIPUUECKUX IPOBOJIHUKOB OT JUIMHBI, IJIOLAH TOIEPEYHOIO
CEUEHUs U MaTepuana.

3. CMemaHHOe COeJMHEHUE TPOBOJHUKOB.

4. Tlpsmoe usmepenue D/IC. KopoTkoe 3aMbplkaHUE rajibBaHUYECKOI'O 3JIEMEHTA U OLIEHKA
BHYTPEHHETO COIIPOTUBIICHUS.

5. 3aBUCUMOCTb COITPOTUBJIEHHS] METAJJIOB OT TEMIIEPATYPBI.

6. [IpoBOAMMOCTB 3IEKTPOJIUTOB.

7. lckpoBo# pa3psia ¥ IPOBOAMMOCTD BO3AYXa.

8. OQHOCTOPOHHSSA IPOBOIUMOCTD JUOJIA.

VYyeHn4ecKkuii SKCIIEPUMEHT, JIa00paTOpPHBIE PAaOOTHI:

1. VI3y4yeHune cMeIIaHHOTO COEMHEHUS PE3UCTOPOB.

2. N3mepenne D/1C ucToyHMKA TOKA U €T0 BHYTPEHHET'O COMPOTUBIICHHUS.

3. HabGmronenue siexTpoiusa.

MEXIIPEAMETHBIE CBA3U.

N3zyuenue kypca ¢puznku 6a3oBoro ypoBHs B 10 kiiacce ocyiiecTBisieTcs ¢ yuéToM collepKaTeabHbIX
MEXITPEIMETHBIX CBSI3€H ¢ KypcaMH MaTeMaTHKH, OMOJOTHH, XUMHH, Teorpaduu M TEXHOJOTHH.
MexnpeaMeTHbIE MOHATHS, CBA3aHHBIE C M3YYEHUEM METOJOB HAYYHOI'O IIO3HAHUSA: SBIICHUE,
Hay4HbBIH (akT, rUmnoresa, (u3ndYecKas BEIMYUHA, 3aKOH, TEOpHs, HAOIIOJCHHE, SKCIIEPHMEHT,
MOJIETIUPOBAaHUE, MOJEIIb, U3MEPEHHUE.

MaremMaTHKa: pelleHHe CUCTEMbl YypaBHEHHH; juHelHas (yHKuus, napaboia, rumepOoia, HUX
rpaduKd M CBOWCTBA; TPUTOHOMETpHUYECKHE (YHKIMU: CHHYC, KOCHHYC, TAHT€HC, KOTaHI'EHC;
OCHOBHO€ TPUTOHOMETPUYECKOE TOXKAECTBO; BEKTOPHI U X MPOEKIIUH HA OCH KOOPJMHAT, CII0KEHHE
BEKTOPOB.

buonorus: MexaHnueckoe JIBUKEHUE B XKUBOW mpupone, nuddysus, ocMoc, TEIIOOOMEH JKHUBBIX
OpPraHu3MoOB (BUBI TEIUIONEpeadyH, TEMJIOBOE PaBHOBECHUE), DJICKTPUUYECKHE SIBJICHUS B JKUBOU
MIPUPOJIE.

XUMUS: TUCKPETHOE CTPOCHHE BEILIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA, MOJIIpHAs
Macca, TeIJIOBbIe CBOMCTBA TBEPABIX TeJl, KUAKOCTEH U ra3oB, AIEKTPUUYECKUE CBOICTBA METAILIOB,
NEKTPOJINTUYECKAS TUCCOLMALINS, TAIbBAHUKA.

I'eorpa¢us: B1axXHOCTh BO3/1yXa, BETPbI, 0apoOMETp, TEPMOMETP.

TexHonorus: npeodbpa3zoBaHue IBUKEHUN C HCIOIb30BAHUEM MEXaHU3MOB, YUET TPEHUS B TEXHHUKE,
MOJIIUITHUKY, UCIIOJIb30BaHUE 3aKOHA COXPAHEHMsI UMITYyJIbca B TEXHUKE (pakera, BOAOMET U T. II.),
JIBUraTellb BHYTPEHHEro CropaHus, napoBass TypOHWHa, OBITOBOM XOJOJWJIBHUK, KOHIHIIMOHEDP,
TEXHOJIOTUU TOJY4YeHHs] COBPEMEHHBIX MaTepHalioB, B TOM 4YHCIE HaHOMAaTepuasioB, U
HAaHOTEXHOJIOTUH, 3JIEKTpOCTaTHYeCKas 3allluTa, 3a3eMJIEHHE DJEKTPONpPHOOPOB,  KCEPOKC,
CTpYHHBI TpUHTEp, dJIEKTpOHArpeBaTelIbHbIe MPHOOPHI, AIIEKTPOOCBETUTENbHbIE MPHOOPHI,
rajlbBaHUKa.

11 knacc.
PA3JIEJI 4. QJIEKTPO/IMHAMUKA.
Tema 3. MarauTHOE mose. DIeKTpoMarHuTHasE MHIyKIHs. [locTossHHBIE MarHuThL. B3anMoneiicteue
MOCTOSIHHBIX MAarHUTOB. MaruuTHoe nose. BekTop MarHuTHOM MHAYKIMU. [IpuHIMI cynepno3unuu
MAarHUTHBIX MoJjied. JInHuM MarHuTHOW MHAYKUMU. KapTWHAa JTWHUI MarHUTHOW WHAYKIWU TOJS
MOCTOSIHHBIX MarHUTOB. MarHuTHOE 1MOJI€ MPOBOJHUKA C TOKOM.



KaptuHa nuHMI MHAYKIIMM MarHUTHOTO MOJS JUIMHHOTO NIPSIMOrO IPOBOJHHUKA W 3aMKHYTOTO
KOJIbLIEBOT'O TIPOBOJHUKA, KATYIIKH ¢ TOKOM. OmbIT Dpcrena. BzaumonelcTBue NpOBOJHUKOB C
TokoM. Cuna Amnepa, e€ monynb u HanpasieHue. Cuna JlopeHua, e€ MOAyIb M HalpaBJICHUE.
JIBI>KeHHE 3apsHKEHHOM YaCcTHUIIBI B OJJHOPOAHOM MarHuTHOM moiie. Pabota cunsl Jlopenuna. SIsnenue
3JIEKTPOMArHUTHON MHAYKUUH. [loTok BekTOopa mMarHuTHOW HMHAYKIMU. DJIC umHAyKIuu. 3akoH
aneKkTpoMarHuTHOM wuHAyKuuu @Papanes. BuxpeBoe snexrpuueckoe mone. IAC uHAYKIUU B
MIPOBOJIHUKE, JIBMXKYLIEMCSI IOCTYIATEIbHO B OJHOPOJHOM MarHuTHOM mose. IlpaBuno Jlenua.
NunyktuBHocts. SABnenue camouuaykuuu. DJIC caMOMHIYKIMU. DHEPrus MarHUTHOTO TOJIsS
KaTyLIKHU C TOKOM. DJIEKTPOMAarHuTHOE I0JIE.

TexHuueckue yCTponuCTBa U NMPAKTHYECKOE TPUMEHEHHUE: MOCTOSHHBIE MarHUTBI, JIEKTPOMAarHUTHI,
3JEKTPOJIBUTaTENb, YCKOPUTEIHN HIEMEHTAPHBIX YaCTHULl, MHAYKIUOHHAs N1€Yb.

Bovinonnenue npaxkmuueckux, n1a00pamopHuix padom ¢ UCHONAL3OGAHUEM  UUPPOBOIL
aadopamopuu «Duzuka» na oaze uenmpa « Touxa pocmay:

JleMoHcTpanuu:

. OnbIT OpcTena.

. OTKJIOHEHHUE IEKTPOHHOTO ITy4YKa MAarHUTHBIM TIOJIEM.

. JIuHUY MHAYKIIMY MarHUTHOTO MOJIS.

. B3anmopeincTere AByX NPOBOJHUKOB C TOKOM.

. Cuna Ammepa.

. HevictBue cunbl JIopeHia Ha HOHBI AIEKTPOIUTA.

. SIBNeHUE PIEKTPOMArHUTHOM UHAYKIIUH.

. [IpaBuio Jlenna.

. 3aBucumocth J/]C HHIYKIIMH OT CKOPOCTH U3MEHEHHUSI MAarHUTHOTO MOTOKA.

10. SBneHre cCaMOWHTYKITHH.

YyeHnuecKkui IKCIEPUMEHT, 1Ta00paTopHbIE padOTHI:

1. 3yyeHnne MarHuTHOTO MOJISl KATYIIKH C TOKOM.

2. UccnenoBanue OeiCTBUS MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

3. UccnenoBanue BIEHUS 3JIEKTPOMArHUTHON UHYKITHH.
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PA3JIEJI 5. KOJIEBAHMA 11 BOJIHBI.

Tema 1. MexaHuueckue U 3eKTpoMarHuTHele kosnebanus. KonebarenbHas cucrtema. CBoOOIHBIE
MexaHuueckue koijebanus. ['apMmonmueckue konedanus. Ilepmon, wacrora, ammautyna u (asa
konebaHui. IlpykuHHBI MasTHUK. MareMaTHYecKUil MasTHUK. YpaBHEHHE T'apMOHUYECKHUX
konebanuit. [IpeBparieHue sHepruu mpu rapMoOHHYECKUX Kojebanusx. KoyeGaTenbHBIN KOHTYP.
CB0OO/IHBIE 3JEKTPOMArHUTHbIE KOJI€OaHHS B HJEAIbHOM Koye0aTeabHOM KOHType. AHAaJIOorus
MEXIY MEXaHWYECKUMH M JJIEKTPOMAarHuTHbIMU KojeOaHusMu. @Dopmyna Tomcona. 3akoH
COXpaHEHMs SHEpPruu B MJCabHOM KojeOaTenbHOM KOHType. IIpeacraBieHue o 3aTyxarolmux
KojeOaHusx.  BbIHyXKJeHHble  MexaHuWdeckue  KojeOaHusa.  Pe3oHanc.  BbeHyXaeHHbIE
3JIEKTpOMarHuTHbIe Kosebanus. [lepemennslii Tok. CHHYCOUAaMbHBIN TEpeMEHHBIH TOK.MOIIIHOCTh
IIEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ M JCHUCTBYIOIEEC 3HAYCHUE CHJIBI TOKA M HAIPSIKCHUS.
Tpancopmarop. IlpomsBoxacTBo, mepenaya ¢ HOTpeOJIEHHUE  HIIEKTPUUECKOW  SHEPTHUM.
OKOJIOTMYECKHE PUCKU TIpU TPOU3BOACTBE dIEKTpodHepruu. KynbTypa HCHOIB30BaHUSA
JJIEKTPOIHEPIUH B IIOBCEAHEBHOM KU3HU.

TexHudeckue yCTpPOWCTBA M IPAKTUYECKOE IMPUMEHEHME: DJIEKTPUYECKUM 3BOHOK, I'€HEPATOp
IIEPEMEHHOT0 TOKA, JIMHUM JIEKTpOIepeIay.

Boinonnenue npaxkmuueckux, Jadopamopuwvix padom ¢ UCHOABL30GAHUEM  UUPPOBOI
naoopamopuu «Puzuka» na éaze yenmpa « Touka pocmay:

JleMoHcTpanuu:

1. HccnenoBanue mapamMeTpoB KoJieOATeNbHOM CHUCTEMBbI (MPYKUHHBIM WM MaTeMaTHYeCKHM
MAasiTHUK).

2. HaOmroteHue 3aTyXarommx KoJIeOaHwi.

3. UccnenoBanue CBONCTB BBIHYKIEHHBIX KOJICOAHHI.



4. HabmroneHne pe3oHaHca.

5. CB0OOIHBIE STIEKTPOMArHUTHBIE KOJICOAHNSI.

6. OcuumiorpamMmsl (3aBUCHMOCTH CUJIbI TOKA M HAIIPSDKEHUS OT BPEMEHH) ISl 3JIEKTPOMAarHUTHBIX
KoJeOaHuH.

7. Pe3oHaHC Npu MOCIE10BATEIILHOM COEMHEHUH PE3UCTOPA, KATYIIKU HHAYKTUBHOCTH U
KOHJIEHCATopa.

8. MoJienb TMHUM AJIEKTpornepeaayu.

Y4eHHUECKUN IKCIEPUMEHT, JTA00PaTOPHBIC paOOTHI:

1. MccnenoBanue 3aBUCHUMOCTH IEpHOJA MalbIX KoyieOaHUI Ipy3a Ha HUTU OT JUIMHBI HUTH U
Macchl Ipy3a.

2. WccrnenoBanue NEpeMEHHOr0 TOKa B LEMU U3 IMOCIEAOBATEIbHO COSAMHEHHBIX KOHIEHCATOPA,
KaTyIIKH U pE3UCTOpa.

Tema 2. MexaHnuyeckue | OSJICKTPOMArHUTHBIE BOJHBL. MeXaHMUYECKHE BOJHBI, YCJIOBUS
pacnpoctpanenus. Ilepuon. CkopocTb pacnpocTpaHeHMsT W JAjduHA BOJHBL [lonmepeuHsle u
MpoJ0JIbHBIE BONHBI. MHTEepdepenuus u qudpakius MexaHndeckux BoJH. 3ByK. CKOPOCTh 3BYKa.
I'pomkocTth 3Byka. Beicota ToHa. TemOp 3Byka. DIIEKTPOMATHUTHBIC BOJHBI. Y CIIOBUS H3JIy4CHUS
3JIEKTPOMAarHUTHBIX BOJH. B3aumHas opuenTtanus BekTopoB E, B, v B 31eKTpOMarHuTHON BOJIHE.
CBoiicTBa 3JEKTPOMArHUTHBIX BOJIH: OTPaXXCHHE, MPEIOMJICHHE, TOJSIpU3aMs, AuQpaKius,
untepdepenius. CKOpPOCTh 3JIEKTPOMArHUTHbIX BOJH. Illkama SIE€KTPOMarHUTHBIX — BOJIH.
[IpumeHeHue IeKTPOMarHUTHBIX BOJIH B TEXHUKE U ObITY. [[pUHIIMIIBI pagrOCBS3HU U TEIEBUICHMUSL.
Pannonokanus. DneKTpOMarHUTHOE 3arpsi3HEHUE OKPY>KArOLIEH Cpe/ibl.

TexHuueckue yCTpoWCTBA M NPAKTUYECKOE NPUMEHEHUE: MY3bIKaJIbHbIE HWHCTPYMEHTBHI,
yJIbTPa3BYKOBasl IMATHOCTUKA B TEXHUKE U MEAUIIMHE, paaap, paAuonpUEMHUK, TEJIEBU30p, AHTCHHA,
tenepon, CBU-neus.

Buvinonnenue npakmuueckux, 1a00pamopHuix padom ¢ UCHONB30GAHUEM  UUPPOBOIL
naoopamopuu «Puzuka» na oaze yenmpa « Touka pocmay:

JlemoHcTpauu:

1. ObpazoBanue u pacnpocTpaHeHHE MOMEPEYHBIX U TPOAOIbHBIX BOJH.

2. Konebmtomieecs Teno Kak MICTOUHUK 3BYyKa.

3. HaGmroieHue oTpaskeHus ¥ PETOMIICHUS] MEXaHUIECKUX BOJIH.

4. HabGmronenue naTepdepeHun 1 1uppakiui MEXaHUUECKUX BOJIH.

5. 3ByKOBOM pe30HaHC.

6. HaGmroieHue cBA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C AMIUIMTYIOM U YaCTOTON KoJeOaHuil.

7. WccnenoBaHue CBONCTB AJIEKTPOMArHUTHBIX BOJIH: OTPaXKEHUE, IPEJIOMIICHHUE, MTOJISIpU3alIns,
nudpakius, nHTephepeHIusl.

Tema 3. Onruka ['eomerpudeckas onruka. [IpsiMonrHEHOE pacipoCTpaHEHUE CBETa B OJHOPOTHOM
cpene. Jlya cera. TodeuHbli MCTOYHMK cBeTa. OTpax€HHE CBETA. 3aKOHBI OTPAXKCHMSI CBETA.
[TocTpoenue n3o0pakeHuii B IuiockoMm 3epkaie. [Ipenomiaenue cBera. 3aKOHbBI IPEIOMIICHUS CBETA.
AGconmoTHBINA MoKazaTens mnpenomieHus. [lonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yroa
MIOJIHOTO BHYTpeHHero otpaxenus. Jucnepcust cBera. CinoxHbli cocTaB Oenmoro csera. LIser.
CoOuparomie 1 paccenBaromue JUH3bl. ToHKas auH3a. POKYCHOE pacCcTOSIHME U ONTHYECKas CHJla
TOHKOU JUH3BL. [locTpoeHne m300pakeHN B COOMPAIOIIMX W PAacCEMBAIOMUX JIMH3aX. Dopmyna
TOHKOM JINH3BI. Y BEIMUEHUE, JaBaeMoe IMH30M. [Ipenensl npuMeHNMOCTH F€OMETPUYECKON ONTHKH.
BonnoBass onrtuka. HMuTepdepenmus cBera. KorepeHTHbIE HCTOYHUKH. Y CIOBHS HAONIOIACHUS
MaKCUMYMOB U MHHHMYMOB B MHTEP(QEPEHIIMOHHON KapTHHE OT JABYX CHH(A3HBIX KOI'€PEHTHBIX
ucToyHuKoB. [udpaxuus ceera. udpakuumonnas pemérka. YcioBue HaOMIOAEHUS TJIaBHBIX
MakCUMYMOB TpU TaJCeHUM MOHOXPOMATHYECKOrO CBeTa Ha JTU(PPAKIMOHHYIO pPEIETKY.
[Tonspuszanus ceera.

TexHnueckue ycTpoiicTBa ¥ MPaKTHUECKOE MPUMEHEHUE: OUKH, JTyna, (oToarmapar, IpOeKIIMOHHBIH
anmapar, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA, TU(PPAKINOHHAS PEIIETKA, TOIIPOUI.



Bovinonnenue npaxkmuueckux, 1a00pamopHuix padom ¢ UCNOAL3IOGAHUEM  UUPPOEOI
naoopamopuu «Dusuka» na oaze yenmpa «Touka pocmay:

JleMoHcTpanuu:

. [IpsimonnHeitHOe pacnipocTpaHeHHe, OTpaKEHHE U MpenomiieHHe cBeta. OnTuueckue mpuoophl.
. IlomtHOE BHyTpeHHee oTpaykeHue. Monens CBETOBOAA.

. UccnenoBanne CBOMCTB M300pakeHUil B TMH3AX.

. Mozienu MUKpOCKoOIIa, TEJIECKONa.

. Habmonenue naTepdepeHiny cBera.

. Habmronenune nudpaxiuuy ceera.

. Habmonenue nucnepcun cBera.

. IlosmydeHune criekTpa ¢ MOMOIIBIO TPU3MBI.

. [omyuenue crekTpa ¢ MoMOIIbI0 TUPPAKITUNOHHON PEIIETKH.

10. HaGmroieHue mossipu3aiuy CBeTa.

Y4eHHUECKUN IKCIIEPUMEHT, JTA00OPaTOPHBIC paOOTHI:

1. I3mepenue nokasaress IpeaoMIIEHUs CTEKIa.

2. UccnenoBanue CBOMCTB M300pakeHUI B JIMH3AX.

3. HabOmrotenue mucniepcuu CBeTa.

PA3JIEJI 6. OCHOBBI CIIELIMAJIBHOM TEOPMU OTHOCHUTEJILHOCTU.

I'paHnubpl  NPUMEHMMOCTHM  KJIIACCHMYECKOW MexaHuku. IlocTymaTel cnenuanbHOM — Teopuu
OTHOCUTEJIbHOCTU:  WHBAPUAHTHOCTh MOAYJII CKOPOCTM CBE€Ta B  BakKyyMme, [PHUHIMI
OTHOCHUTEJIBHOCTH OWHIITEWHAa. OTHOCUTENBHOCTh OJAHOBPEMEHHOCTH. 3aMENJIEHUE BPEMEHU H
COKpAIECHHE JIMHBI. DHEPrus U UMITYJIbC PENATUBUCTCKOM dacTulbl. CBs3b MacChl C SHEPTUEH U
UMITYJIbCOM PEJIATUBUCTCKON 4aCTULIbI. DHEPIHsl TOKOSI.

PA3JIEJI 7. KBAHTOBA ®UN3UKA.

Tema 1. DnemenTs! kBaHTOBOM onTuku Potonsl. Popmyna [lnanka cBsi3u 3HEprun GoTOHA C €ro
9acTOTOW. DHeprust u umIrysbe ¢porona. OTkpeiTue u uccieaoBanue Gororddexra. OnbiTe A. I
CroneroBa. 3akonbl ¢potorddekra. YpaBHenue DiiHmreiiHa 11 hotorddexra. «KpacHas
rpanuna» Gororddexra. lapnenne cera. Onbitol I1. H. JlebeneBa. Xumuueckoe IeHCTBHE CBETA.
TexHuueckue ycTpoiicTBa M IMpakTHYeCKoe NpUMEHeHHe: (pOoToaneMeHT, (HOTONATUHK, COJIHEUHAs
OaTapest, CBeTOIUO/I.

Buvinonnenue npakmuueckux, n1a00pamopHuiX padom ¢ UCNOAL30GAHUEM  UUPPO6OIL
nadopamopuu «@usuka» na 6aze yenmpa «Touka pocmay:

JleMoHCTpauuu:

1. ®oro3pdexT Ha ycTaHOBKE € IIMHKOBOW IIACTUHOM.

2. UccnenoBaHue 3aKkOHOB BHeLIHero (poTodddexra.

3. Ceeroamon.

4. ConneuHas Oarapes.

Tema 2. Ctpoenue atoma. Mozens aroma ToMmcona. OnbiTel Pezepdopaa mo paccesHuio a-4acTUll.
[Tnanerapnast moznens aroma. I[loctynatsl bopa. M3nyuenue u noriomeHue GOTOHOB MpU Nepexoie
aToMa C OJIHOTO YPOBHsI SHepruu Ha Apyroil. Bunel cnextpoB. CrieKTp ypoBHEH 3HEpruM aToMa
BozopoJa. BomHoBeIe cBolicTBa yactul. Bonnsl ne bpoiinsa. KoprnyckyiisspHO-BOJIHOBON Tyanu3M.
CrioHTaHHOE U BBIHYKJEHHOE U3ITyYEHHE.

TexHnuyeckue ycTpolcTBa M MPAKTUYECKOE NMPUMEHEHHE: CIEKTpajibHBbIA aHaIMU3 (CIEKTPOCKOM),
Ja3ep, KBAHTOBBIN KOMIIBIOTED.

Bovinonnenue npaxkmuueckux, 1a00pamopHuix padom ¢ UCHOABL30GAHUEM  UUPPOEOI
naoopamopuu «Dusuka» na oaze yenmpa «Touka pocmay:

JeMoHcTpanmu:

1. Monens onbiTa Pesepdopaa.

2. OnpenernieHre [UTMHBI BOJTHBI JIa3epa.

3. HaGmoieHne nuHeRYaThIX CIEKTPOB U3ITyYSHHUS.

4. Jlazep.

YdeHuueckuil 3KCIIepUMEHT, 1a00paTOpHbIE PaOOTHI:
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1.Habmronenne mTuHEHYaTOro CIeKTpa.

Tema 3. AToMHOE AAp0 DKCIEPUMEHTHI, OKA3bIBAIOLINE CIOKHOCTH CTpoeHus sapa. OTKpbITHE
paauoaktuBHOCTH. OmnbiThl Pesepdopaa mo ompeneneHnio coctaBa pajlOaKTUBHOTO H3ITyYEHUS.
CpoiictBa anb(a-, 6era-, raMmma-u3aydeHus. BiusHue pajgnoakTUBHOCTH Ha >KUBBIE OPTaHU3MBIL.
OTtkpbITHE TIPOTOHA U HeWTpoHa. HykimonHas monens siapa ['eitzenOepra—NlBanenko. 3apsy sipa.
MaccoBoe umcno siapa. M3orombl. Anbga-pacnan. DJIEKTPOHHBIM M MO3UTPOHHBIN Oera-pacmal.
'amma-uznyuenue. 3aKOH paJuOaKTUBHOIO pacmnana. JHEprus CBA3M HYKJIOHOB B supe. SnepHbie
cwibl. [Jledekt Maccel siapa. Snepubie peakuuu. JleneHwe u cuHTE3 snep. SmepHBIA peakTop.
Tepmosinepuslii cunTes. [IpoOiaembl 1 IepCHIEKTUBLI AEPHON SJHEPTETUKU. DKOJIOTMYECKUEaCIeKThI
SAICPHON SHEPreTUKU. DIIeMEHTapHbIe YacTUllbl. OTKPHITHE MO3UTPOHA. MeTo/bl HAOMIOACHUS U
perucTpanuu dIeMeHTapHbIX yactull. OyHIaMeHTallbHbIe B3auMoaeicTBus. EquncTBo pusnueckoit
KapTUHBI MUpA.

TexHudeckue yCTpOHWCTBA M MPAKTUYECKOE NPUMEHEHHE: JO3UMETpP, Kamepa BuibcoHa, saepHbIi
peakTop, atToMHast Oomo0a.

Bovinonnenue npaxkmuueckux, J1a00pamopHuix padom ¢ UCHOAL30GAHUEM  UUPPOEOI
naoopamopuu «DPuzuka» na oaze yenmpa « Touka pocmay:

JeMoHcTpanuu:

1.C4€TUnK HOHU3UPYIOLIUX YACTHII.

VYyeHu4YecKuii IKCTIIEPUMEHT, JabopaTOpHbIE PaOOTHI:

1.MccnenoBanue TpekoB yacTull (110 TOTOBBIM (poTOrpadusim).

PA3/IEJI 8. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKMN.

Oranel pa3BuTusa acTpoHoMmuM. [IpuknanHoe U MUPOBO33pEHUECKOE 3HAUEHHE acTpoHOMMH. Bun
3BE3aHOrO0 Heba. Co3Be3aus, spKue 3BE3/IbI, TNIAaHEThI, UX BUAUMOE JBKeHHe. CoJHeuHas cucTeMa.
Connue. ConHeuyHast akTUBHOCTh. Mcrounuk sHeprum ConHua v 3BE37. 3BE3IbI, UX OCHOBHBIE

XapaKTepUCTUKHU. JlmarpamMma «CHEKTpaIbHBIM KIACC — CBETHUMOCTBbY». 3BE3Abl TJIaBHOU
[OCJIEI0BATENBHOCTH.  3aBUCUMOCTh ~ «Macca —  CBETUMOCTb» Ul 3BE3]  IJIAaBHOHU
IIOCJIEOBATENbHOCTU. BHyTpeHHee crTpoeHue 3BE34. COBpEMEHHBIE IPEICTaBICHUS O
npoucxoxaeHuu u 3Bostouuu ConHua u 3BE34. DTambl KU3HU 3BE3A. Muteunsiii [yt — Hama

lNanaktuka. [lonoxenue u nuxkenue ConHua B ['anaktuke. Tumbl ranaktuk. Paguoranaktuku u
kBa3apbl. UEpHbIe ObIphl B sjpax ranaktuk. Beenennas. Pacmupenue Beenennoii. 3akon Xa60:ma.
Paz6eranue ranaktuk. Teopus bonbmoro B3pbiBa. PenukroBoe n3nyyenue. MaciitabHast CTpyKTypa
Bcenennoii. Meraranakruka. Hepeménnblie npo0iaemMbl aCTpPOHOMUHU.

Bovinonnenue npaxkmuueckux, nadoopamopuuix padom ¢ UCHOAb3IOGAHUEM  UUPPOBOIL
naoopamopuu «Puzuka» na oaze yenmpa « Touka pocmay:

VYdyeHuueckue HaOIOJCHUS:

1. HabGnroneHuss HEBOOPYKEHHBIM TJ1a30M C HCIIOJIb30BAHUEM KOMIIBIOTEPHBIX MPUIOKEHUHN IS
OTIpeJICJIEHUs] TIOJIOKEHUsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO [JaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro nosymapus 1 sipkue 3BE3/bl.

2. HaGmronenus B teneckon JIynel, miianer, Mieunoro Ilyrtu.

OBOBIIAIONLIEE ITOBTOPEHMUE.

Ponp ¢u3uku u acTpoOHOMUM B SKOHOMHYECKOM, TEXHOJIOTHYECKOH, COIMAIIbHOW MU ITUYECKOU
cdepax eSATETbHOCTH YeJIOBEKa; POjb U MECTO (PU3UKU U aCTPOHOMHM B COBPEMEHHOW HayyHOU
KapTUHE MUPA; POJIb PU3NUECKON TeOpHH B GOPMUPOBAHUH MPEJCTABICHUHN O (U3HUECKOI KapTHHE
MHUpa, MeCTO (PU3MUECKOW KapTHHBI MHpa B OOLIEM psly COBPEMEHHBIX €CTECTBEHHO- HAayYHBIX
MPEJICTAaBICHUN O IPUPO/IE.

MEXIIPEIAMETHBIE CBA3U.

Nzyuenue xkypca ¢pusuku 6a30Boro ypoBHs B 11 kitacce ocyIecTBaseTCs: C Y4ETOM COJIePKaTeIIbHBIX
MEXIIPEIMETHBIX CBsI3€d ¢ KypcaMH MaTeMaTHKH, OMOJOTMH, XUMHUH, Teorpaduu U TEXHOJIOTUH.
MexnpeaMeTHbIe TMOHATHS, CBA3aHHbIE C H3YYEHHEM METOJIOB HAy4YHOI'O IIO3HAHUA: SBIIEHUE,
Hay4HbI (akT, rumnoresa, (u3ndecKas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOJCHHE, SKCIIEPUMEHT,
MOJIETTUPOBaHUE, MOJIEIIb, U3MEPEHHE.



MaremMaTHKa: pelIeHue CUCTEMbl YpPaBHEHUM; TPUTOHOMETPHUYECKHE (YHKLUHU: CHHYC, KOCHUHYC,
TAQHI'€HC, KOTAHI€HC; OCHOBHOE TPUTOHOMETPHUUYECKOE TOKIAECTBO; BEKTOPBI U UX IPOEKIUHU HA OCH
KOOP/IMHAT, CIJIOKEHHE BEKTOPOB; MPOU3BOJHBIE AJIEMEHTAPHBIX (YHKUMH, NpPU3HAKU MOA00MS
TPEYrOJIbHUKOB, OIPEAEICHUE IUIOMAH IIIOCKUX (GUryp 1 o0bEMa Ter.

Buonorusi: snexTpuyeckue SBICHUS B JKUBOH MpHpoJe, KojeOaTelnbHBIC JBUKECHUS B >KUBOH
IIPUPOJIE, ONITHYECKUE SIBJICHUS B )KUBOM IIPUPOJIE, JEUCTBUE PaUALIMKU HA )KUBbIC OPraHU3MBI.
XuUMUs: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJZIMYECKAs CTPYKTypa TBEPABIX TeEJ, MEXaHU3MBI
00pa30BaHMs KPUCTAIUIMIECKON PEIIETKH, CTIEKTPAIbHBIN aHAIH3.

I'eorpadus: MarHuTHble Moyroca 3eMIM, 3al€XH MarHUTHBIX pyld, (OTOoChEMKAa 3eMHOMU
IIOBEPXHOCTH, IPEICKA3aHUE 3EMIIETPACCHUN.

TexHoorua: JnMHUM 3JEKTponepenad, TIEeHepaTop IEPEMEHHOIO TOKa, JJIEKTPOABUIATEINb,
WHAYKIIMOHHAS TIeYb, pajap, paauonpuEMHUK, TeIeBU30p, aHTeHHa, Tenedon, CBY-meus,
IIPOEKIIMOHHBIN annapar, BOJOKOHHAs ONTUKA, COJIHEYHas Oarapes.

TemaTn4eckoe IIAHUPOBAHUE

Ne Tema KouunyecTBo DJIeKTPOHHBIE PeCYPChI
4acoB
10 knacc
1 Du3uxa u memoosl 2
HAYYHO020 NO3ZHAHUSA
du3nka 1 METOIbI 2 https://resh.edu.ru/subject/lesson/2603/start/
HAy4YHOTO MMO3HAHUS
2 | Mexanuka 18
Kunemaruka 5 https://lib.myschool.edu.ru/content/5583
JluHamuKa 7 https://lib.myschool.edu.ru/content/4013
3aKOHBI COXPaHCHUS 6 https://lib.myschool.edu.ru/content/5191
SHErpUH
3 Monekynapuaa ¢pusuka. 24
Tepmoounamuka
OcuoBbl MKT 9 https://lib.myschool.edu.ru/content/4018
OCHOBBI TEPMOJITHAMUKH 10 https://lib.myschool.edu.ru/content/4019
ArperatHbie COCTOSIHUSL. 5 https://lib.myschool.edu.ru/content/3027
@®a30BbIE IEPEXOIBI
4 | Dnexkmpoounamuka 22
DiekTpocTaTHKa 10 https://lib.myschool.edu.ru/content/5589
[MocTosHHBII 12 https://lib.myschool.edu.ru/content/3071
AJIEKTPUYECKUN TOK. TOK
B Pa3IMYHBIX Cpelax
Pe3epe epemenu 2
HToroBasi KOHTpOJIbHAS 1 https://lib.myschool.edu.ru/content/15460
paborta
1 https://lesson.academy-
O6o06uieHne content.myschool.edu.ru/lesson/a24f4ac0-
e56e-4463-8eee-201f99a2d48c
Hmozo 68
11 knacc
4 | Dnexkmpoounamua 11
MarauTHoOe 1oie. 11 https://lib.myschool.edu.ru/content/3102
DneKTpOMarHuTHas
WHTYKITHS



https://resh.edu.ru/subject/lesson/2603/start/
https://lib.myschool.edu.ru/content/5583
https://lib.myschool.edu.ru/content/4013
https://lib.myschool.edu.ru/content/5191
https://lib.myschool.edu.ru/content/4018
https://lib.myschool.edu.ru/content/4019
https://lib.myschool.edu.ru/content/3027
https://lib.myschool.edu.ru/content/5589
https://lib.myschool.edu.ru/content/3071
https://lib.myschool.edu.ru/content/15460
https://lesson.academy-content.myschool.edu.ru/lesson/a24f4ac0-e56e-4463-8eee-201f99a2d48c
https://lesson.academy-content.myschool.edu.ru/lesson/a24f4ac0-e56e-4463-8eee-201f99a2d48c
https://lesson.academy-content.myschool.edu.ru/lesson/a24f4ac0-e56e-4463-8eee-201f99a2d48c
https://lib.myschool.edu.ru/content/3102

5 | Konebanus u eonnsl 24
MexaHuveckue u 9 https://lib.myschool.edu.ru/content/4203
QJICKTPOMAaruuTHLIC
KoJieOaHus
MexaHuveckue u 5 https://lib.myschool.edu.ru/content/14707
OJICKTPOMAarHuTHEBIC
BOJIHBI
Onruka 10 https://lib.myschool.edu.ru/content/439
OcHoebl cneyuanvHoll 4
6 | meopuu
OMHOCMUMEIbHOCIU
Ocuosbl CTO 4 https://lib.myschool.edu.ru/content/5203
7 | Keanmosasn ghuzuxa 15
DJIeMEeHTBI KBAHTOBOM 6 https://lib.myschool.edu.ru/content/5204
OIITUKH
CrtpoeHue atoma 4 https://lib.myschool.edu.ru/content/3206
ATOMHOE S71pO 5 https://lib.myschool.edu.ru/content/5141
8 dnemenmul acmponomuu 7
u acmpogu3uxu
DeMeHTHI acTPOPUZUKH 7 https://lib.myschool.edu.ru/content/4232
Pe3epe epemenu 3
[ToBTOpEeHME 2
HToroBasi KOHTpOJIbHAS 1 https://lib.myschool.edu.ru/content/15649
pabora
Hmozo 68
Onucanune MaTepUAJIBbHO-TEXHUYECKOTO0, y‘leﬁHO-MeTOJII/I‘JCCKOFO U I/IH(l)OpMalll/IOHHOFO
ol0ecreyeHust 00pa3oBaTeIbLHOIO Mpouecca
YMK «@u3uka»

e ®usuka. 10 knacce. (6a3zoBeiif ypoBeHs). Mskuies ['.41., Byxosues b.b., Corckuii H.H. (nox
pen. [Tapdentreoii H.A.)

e ®uspuka. 10 kinace. DnekrponHoe npuiokenue (DVD) k yueOHuky Msxkwumesa I'.51.,
byxosuesa b.b., Corckoro H.H. (mox pen. [TapdentreBoit H.A.)

e ®usuka. 11 knacce. (6a3zoBblil ypoBens). Mskuies ['.41., Byxosues b.b., Yapyrun B.M.(nox
pen. [Tapdpentreoii H.A.)

» ®usuka. 11 kinacc. Inekrpornoe npuitoxkenne (DVD) k yueOnnky Msikumesa I'.51.,
byxosuesa b.b., YUapyruna B.M. (nox pen. [TapdentoeBoit H.A.)

o [{ludposas nabopatopus «Pusnka»

DJIEKTPOHHbIe 00pa30BaTe/IbHbIC PECYypPChl
CchIIKM Ha METOIMYECKHE MaTepHajibl M BUPTyalbHbIE TAOOpaTOpHbIE paboThI

http://school-collection.edu.ru (Enunas xoyutekiust upoBbIX 00pa30BaTEIbHBIX PECYPCOB)
http://fiz.1september.ru/ (OnexTponHas Bepcus razerbl «Du3nka)

http://archive.1september.ru/fiz/ (T'azeta “1 centsa06ps™: wmarepuansl 1o  usuke. [Tondopka
MyOJIMKAIWH 110 MPENnoJaBaHuio (PU3KMKHU B IIKOJIE)

http://www.physbook.ru/ (3nekTpoHHBIN yueOHUK 110 PHU3HKe)

http://www.physics.ru/ (Otkpseitas puznka. OU3HKOH)

http://www.fizika.ru/index.htm (Caiit ®usuka.py)

http://physics.nad.ru/ (du3uka B aHUMAIIHSIX )



https://lib.myschool.edu.ru/content/4203
https://lib.myschool.edu.ru/content/14707
https://lib.myschool.edu.ru/content/439
https://lib.myschool.edu.ru/content/5203
https://lib.myschool.edu.ru/content/5204
https://lib.myschool.edu.ru/content/3206
https://lib.myschool.edu.ru/content/5141
https://lib.myschool.edu.ru/content/4232
https://lib.myschool.edu.ru/content/15649
http://www.google.com/url?q=http%3A%2F%2Fschool-collection.edu.ru%2F&sa=D&sntz=1&usg=AFQjCNHk3JUVA2ejSAOqqYv6yS-XgFQVag
http://www.google.com/url?q=http%3A%2F%2Ffiz.1september.ru%2F&sa=D&sntz=1&usg=AFQjCNFAp9-EcxUqhiVivIP9Eezfoxk6Ww
http://www.google.com/url?q=http%3A%2F%2Farchive.1september.ru%2Ffiz%2F&sa=D&sntz=1&usg=AFQjCNEIw1ZLi8p3ZmIM6McKDe8krzxZRA
http://www.google.com/url?q=http%3A%2F%2Fwww.physbook.ru%2F&sa=D&sntz=1&usg=AFQjCNHZb8aYIUJCOUrGSMngd-6GwSSqdQ
http://www.google.com/url?q=http%3A%2F%2Fwww.physics.ru%2F&sa=D&sntz=1&usg=AFQjCNFLafoMvmR94HkUETsgXNknaU36BQ
http://www.google.com/url?q=http%3A%2F%2Fwww.fizika.ru%2Findex.htm&sa=D&sntz=1&usg=AFQjCNG89kCKv6w_K58OZEQkg7C2ni6e5w
http://www.google.com/url?q=http%3A%2F%2Fphysics.nad.ru%2F&sa=D&sntz=1&usg=AFQjCNFA2oGpc65U8iQlwg_3cB8-nhPcpA

http://www.uroki.net (Bce mist yaurens)

http://www.ucheba.com (O6pa3oBatenbHbIii moptai «Y UEBAY)

http://www.fipi.ru (Cepsep undopmannonnoit mogaep:xkku EI'D, THA)
http://phdep.ifmo.ru/labor/common/ (Buptyanbheie nadboparopabie pabotel o gusuke ais 10 u 11
KJIaCCOB)

http://class-fizika.narod.ru/ (Knaccuas dusuka)

MynbTHIMEara peCypehl

DNEeKTpOHHBbIE YpOKU U TecThl: [[BrkeHue M B3auMmopeiicTBue Tein. J[Bmwkenue u cuibl. - 3A0
“IIpoceemienne — MEJIMA”

DneKTpoHHbIE YpOKU U TecThbl: PaboTta. MomHocts. Dueprust. ['paBurtanus. - 3A0 IIpocsemienue
DJIEKTPOHHBIE YPOKH M TECThl: MoneKkyispHas CTpykTypa matepuu. Buyrpenuss sneprus. - 3A0
“IIpocBemienrie — MEJIMA”

DJIEKTPOHHBIE YPOKHU M TECThI: DJieKTpuyeckue nossi. Marautheie nons. - 3A0 “IIpocsemienue —
MEJIUA”

DNEeKTPOHHBIE YPOKU U TeCThl: DieKTpudeckuil Tok. IlomydeHue u mnepenaya 31€KTPOIHEPIHUHU. -
3A0 “IIpoceemienne — MEJIA”

OnexkTpoHHble ypoku M TecTbl: CBer. Onrtuueckue spiaeHus. KonebGanus u BosHbl - 3A0
“IIpocsemiennie — MEJIMA”

DNEeKTPOHHBIE YPOKU U TECTHI: 3eMJIsl €€ MecTo BO BceeneHHON. DneMeHThl aTOMHOU (DU3HKH. -
3A0 “IIpoceemienne — MEJIA”

®dusuka. JnekTpuuecTBo. Buptyanbnas gaboparopus.

®usuka. BonHoBas ontruka. KOMIUIEKT KOMIIBIOTEPHBIX MOJIEIIEH.



http://www.google.com/url?q=http%3A%2F%2Fwww.uroki.net%2F&sa=D&sntz=1&usg=AFQjCNF92-cHAGSXNxjQ7G6gxLJ812c96g
http://www.google.com/url?q=http%3A%2F%2Fwww.ucheba.com%2F&sa=D&sntz=1&usg=AFQjCNF3YDP_z5GTHAhrpWyb5sNjUWpMig
http://www.fipi.ru/
http://www.google.com/url?q=http%3A%2F%2Fphdep.ifmo.ru%2Flabor%2Fcommon%2F&sa=D&sntz=1&usg=AFQjCNEhk6Lcc40IO1OXH0p6jqs8r0Q07g
http://www.google.com/url?q=http%3A%2F%2Fclass-fizika.narod.ru%2F&sa=D&sntz=1&usg=AFQjCNGSsvte83c9QMQ_zDW5t6zfsEFeRA

