


MHNOACHUTEJIBHAA 3ATIMCKA

[IporpaMma o ¢u3rke 6a30BOro ypoBHS Ha YpOBHE CpeAHEro oobmiero oOpa3oBaHMs pa3padOTaHa Ha OCHOBE MOJOKEHUH M TpeOOBaHUU K pe3yibTaTaM
OCBOCHHUSI OCHOBHOH 00pa3oBaTenbHOH mporpammebl, npeactaBieHHbx B ®I'OC COO, a takxke ¢ yuétoM QenepanbHON paboueil mporpamMMbl BOCITUTAHUS H
KOHIICMIIMKM TIpernojaBaHus ydeOHOro mpeamera «®Dusnmka» B 00pa3oBaTeNbHBIX opraHu3anusx Poccuiickoit ®enmepanuu, peain3yrOINIUX OCHOBHBIC
00pazoBaTenbHbIC TPOTPAMMBI.

ConeprxaHue MporpaMMbl 0 PU3UKE HAIIPABICHO Ha ()OPMUPOBAHUE €CTCCTBEHHO-HAYYHOM KapTUHBI Mupa obydvaromuxcst 10—11 knaccoB npu o0y4ueHUn
ux (usuke Ha 0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-ACATEIbHOCTHOro moaxona. [Iporpamma mo ¢usuke coorBercTByer TpedoBanusm DPI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpeIMETHBIM pPe3ysbTaTaM OOyYeHHUs, a TaKKe YUUTHIBAET HEOOXOMUMOCTh pean3alliid MEKIPEIMETHBIX
CBsi3el (PM3MKH C €CTeCTBEHHO-HAYYHHIMH y4eOHBIMHU TpenMeramMu. B Hell ompenensioTcs OCHOBHBIC IEIM HM3YydeHHsI (U3MKH Ha YPOBHE CpeaHero oOImiero
00pa3oBaHus, MJIAHUPYEMbIE PE3yIbTAThI OCBOCHHUS Kypca (HU3HUKH: JIUYHOCTHBIE, METaIlpeIMETHbIE, TpeMETHBIE (Ha 0a30BOM ypOBHE).

[IporpamMma o usuke BKIFOYAET:

. TUTAHUPYEMbIe Pe3yJbTaThl OCBOCHUS Kypca (PU3UKU HAa 0A30BOM YPOBHE, B TOM YHCIIE PEIMETHBIC PE3yIbTATHI 10 TO/IaM 00YUCHHS;
. conepkanue yaeoHoro npeamera «Dusmkay 1mo rogaM o0yIeHus.

du3uka Kak HayKa 0 HanOonee OoOIMX 3aKOHAX MPHPOJBI, BHICTYNAasl B Ka4ecTBE y4eOHOT0 MpeaMeTa B IIKOJE, BHOCHT CYIIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHU# 00 okpyxatomem Mupe. LIKompHBIN Kypc GH3UKH — CHCTEMOOOPA3YIOIIUI Ul eCTECTBEHHO-HAYYHBIX YYeOHBIX NPEIMETOB, IMOCKONILKY (u3nyeckue
3aKOHBI JISKAT B OCHOBE NPOIIECCOB W SIBJICHUM, M3y4aeMbIX XWMHEH, Ouoiorued, Quinyeckoi reorpadueid M acTpoHomued. lMcnonb3oBaHWEe M aKTHBHOE
npuMeHeHne (QU3MYecKuX 3HaHWM Ompenenser XapakTep W pa3BUTHE Pa3HOOOPa3HBIX TEXHONOTHHA B chepe SHEPreTHKH, TPaHCIIOpTa, OCBOSHHS KOCMOCa,
MOJyYEHHUS] HOBBIX MaTEepPHaJiOB C 3aJ[AHHBIMH CBOWCTBAMH W Jpyrux. M3ydeHue (U3WKKM BHOCHUT OCHOBHOHM BKIaJ B (POPMHUPOBAHHE €CTECTBEHHO-HAYYHOH
KapTHHBI MUpa 00yJaromuxcs, B GopMUpoBaHUe yMEHHUH IPUMEHATh HAyYHBIH METO/I TO3HAHWSI ITPH BBITIOJIHEHUH UMU YICOHBIX UCCIIEIOBAHUIA.

B ocHOBY Kypca pusuku At ypoBHS CpeaHero o0miero odpa3oBaHus MOIOXKEH P UAEH, KOTOPhIe MOXXHO PacCMaTPHUBATh KaK MMPUHIIUIIBI €70 ITOCTPOCHHS.

Hoes yenocmnocmu. B cCOOTBETCTBUHM C HEH Kypc SBISETCS JIOTHYECKH 3aBEPIIEHHBIM, OH COJIEPKUT MaTepHall U3 BCEX pa3zfenoB (M3MKH, BKIIOYAET KaK
BOITPOCHI KITACCHYECKOH, TaK 1 COBPEMEHHOMN (hHU3HKH.

Hoesn cenmepanuzayuu. B cooTBeTCTBMM ¢ Hel Marepuan Kypca (u3uke OO0beqWHEH BOKPYr (M3WUECKWX Teopwil. Bemymmm B Kypce sBISETCS
(hopMupoOBaHUE MPENICTABICHUH O CTPYKTYPHBIX YPOBHSIX MaTEPUH, BEMIECTBE U TOIE.

Hoesn eymanumapuzayuu. E€ peannzanus mpeanonaraeT UCHOIb30BaHNE TYMaHUTAPHOTO TOTEHITHAa (PU3MYECKOW HAayKH, OCMBICIICHHE CBSI3U Pa3BUTHS
(hM3HUKH C pa3BUTHEM OOIECTBA, & TAKKE C MUPOBO33PEHUECKUMH, HDABCTBEHHBIMH U IKOJIOTHIECKUMH ITPOOIIEMaMH.

Hoesn npuxnaomoii nanpasiennocmu. Kypc GU3NKHA TpeArnonaraer 3HAKOMCTBO C ITUPOKAM KPYTOM TEXHUYECKHX M TEXHOJOTHYECKUX TMPHIOKEHUH
M3Y4YEeHHBIX TEOPUH U 3aKOHOB.

Hoes srxonocuzayuu peannsyercs MOCPEACTBOM BBEICHUS JIEMEHTOB COJIEPIKaHUSA, MTOCBSAMIEHHBIX YKOIOTHIECKAM MPOoOIIeMaM COBPEMEHHOCTH, KOTOPBIE
CBSI3aHBI C Pa3BUTHEM TEXHUKHU U TEXHOIIOTUH, a TAKKe 0O0CYKIEHHS IPOOJIEM PAMOHAIEHOTO MPUPOIOONB30BAHUS M SKOIOTHIECKON 0e30mac HOCTH.

Crep>XHEBBIMHU DIIEMEHTaMH Kypca (U3WKU Ha YpOBHE CpeqHEro oOmiero oopazoBaHHs SBISIOTCS Gu3ndecKkrue Teoprud (popMHpOBaHHUE TPEACTABICHUN O
CTPYKTYpe MOCTpOeHUs (DM3WUECKON Teopud, ponu (yHIAaMEHTAIbHBIX 3aKOHOB M TPHUHIMIIOB B COBPEMEHHBIX NPEACTABICHUAX O MPHPOJE, TpaHHUIax
MIPUMEHUMOCTH TEOPUH, IJIsl ONTUCAHHSI €CTECTBEHHO-HAYYHBIX SBICHHUI U IPOIIECCOB).

CHcTeMHO-IeATeIbHOCTHBIN TIOJXO0/T B Kypce (DH3UKHU pealln3yercs MPEek/Ie BCEro 3a CUET OpraHnu3allii IKCIIEPUMEHTATbHON JeITehbHOCTH 00YyJaroIuXCsl.
s 6a3oBOro ypoBHS Kypca (DM3WKH — 3TO HCIIONB30BAaHUE CHUCTEMBI (POHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB M Ja0OPaTOpHBIX PabOT, KOTOPHIE B
nporpamme 1o (hu3uke 00beAMHEHBI B OO CIHCOK YYSHHYECKHX MPAKTUIECKUX padoT. Brinenenrie B yka3aHHOM NepevHe Jab0paTOPHBIX padOT, MPOBOIUMBIX
JUTSE KOHTPOJISI ¥ OIIEHKH, OCYIIECTBISIETCS YYACTHUKAMH 00pa30BaTENFHOTO MPOIlecca UCXOAs U3 OCOOEHHOCTEH MJIaHUPOBAHUS U OCHAIICHUS KaOuHeTa (QU3MKH.
[Ipu sToM obecnieunBaercsi OBlaZeHUE OOYYAIOIIMMHUCS YMEHHUSIMH NMPOBOANUTH KOCBEHHBIE M3MEPEHUS, UCCIEAOBAaHUS 3aBUCUMOCTEH (PU3MYECKUX BETUYUH U
IIOCTAHOBKY OIBITOB I10 MPOBEPKE MPEAT0KEHHBIX TUIIOTES.



Bonbioe BHUMaHKE yaensercs pelIeHHI0 pacu€THBIX M KaueCTBEHHBIX 3a4ad. [Ipu 3Tom mist pacu€rTHBIX 3a/a4 MPHOPUTETOM SIBIISIOTCS 3aJlaud C SBHO
3aJaHHOW (PU3MYECKON MOIEINBIO, MTO3BOAIONINE IPHUMEHSITh U3YUYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOIO pa3jena Kypca, TaK U MHTEr pupys 3HaHUS U3
pasHbIX pa3nenoB. J{1s KauecTBEHHBIX 3a/1a4 MPUOPHUTETOM SIBIISIOTCS 3aJaHus Ha OOBSCHEHUE MPOTEKaHUsl PU3MUECKUX SBJICHUH M MPOLIECCOB B OKpYIKaroIeH
XKHU3HH, TpeOyIore BbIOOpa (U3NIECKONH MOACIHN AJISl CUTYallH MTPAaKTUKO-OPHEHTUPOBAHHOTO XapaKTepa.

B cootBercrBuu ¢ tpeboBanusmMu GI'OC COO k mMarepralibHO-TEXHUYECKOMY 00ECIeUueHHUI0 yueOHOro mpoiiecca 0a30BbIi ypOBEHb Kypca (DM3MKU Ha
YpPOBHE cpellHero o01Iero o0pa3oBaHus JOJDKEH H3Y4aThCs B YCIOBHUAX MPEIMETHOTO KaOrHeTa (PU3UKH WM B YCIIOBUSIX HHTETPUPOBAHHOTO KaOWHETa peIMEeToB
€CTEeCTBEHHO-HAY4YHOr'0 MKIa. B kaOuHere QU3NKN AOMKHO OBITH HEOOXOAMMOE JabopaTopHOE 00OPYAOBaHHE Ul BHIMOJHEHHS YKa3aHHBIX B MPOTrpaMMe I10
(u3MKe YUCHHUECKHUX MPAKTHYECKUX PaboT M IEMOHCTPAaIMOHHOE 000PYIOBaHHE.

HdeMoHCcTpanmoHHOe 000OpynoBaHue (GOpPMHUPYETCS B COOTBETCTBUM C MPUHIUIIOM MHHHMAJIBHOH JOCTaTOYHOCTH W 0OECIednBaeT TOCTAHOBKY
MEPEYUCIIEHHBIX B IIPOrpaMMe 10 (PHU3HUKE KIFOUEBBIX JEMOHCTPAIUI ISl HCCIICIOBAHMS H3Y4aeMbIX SBICHUH W MPOIECCOB, IMIMPUIYESCKUX U (PyHIaMEHTAIbHBIX
3aKOHOB, MX TEXHUYECKHX MPUMEHEHHH.

JlabopatopHoe 00OpyIOBaHUE ISl YUEHHUECKHX MPAKTHYECKUX paboT QopMUpyeTcsl B BUJEC TEMATHYECKUX KOMIUIEKTOB M OOECIeuMBaeTCs B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemMarndeckue KOMIUIEKTHI JabopaTopHOro OOOpYAOBaHHS MAOKHBI OBITh IOCTPOSHHI HA KOMIUIEKCHOM
WCTIOJIb30BAaHMH aHAJIOTOBBIX U IIU(POBBIX MPHOOPOB, & TAKKE KOMITBIOTEPHBIX H3MEPHTENBLHBIX CUCTEM B BHJIC IIM(PPOBBIX JIA0OPATOPUH.

OCHOBHBIMH ENISIMH U3y4deHHs (PU3UKHU B 00I1IeM 00pa30BaHUH SBISIOTCS:
(dhopMHpOBaHNE UHTEPECA U CTPEMIICHHUS 00YYAIOIINXCSI K HAYYHOMY M3YUEHHIO MTPUPOJIBI, PAa3BUTHE UX UHTEIUIEKTYaJ bHBIX U TBOPUYECKUX CIIOCOOHOCTEI;
pa3BUTHE MPEJICTABIICHUH O HAYYHOM METOJIe TIO3HAHUS U (POPMUPOBAHHE HCCIIEA0BATEIBCKOTO OTHOIICHHS K OKPY)KAIOIIMM SIBJICHUSIM;
(dhopMHpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3yiIbTaTa U3yUYeHHs OCHOB CTPOCHHMS MaTeprH U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKU;
(dbopMHpOBaHUE YMEHHI OOBSCHSTH SBICHUS C UCITONB30BaHUEM (DU3MUYECKUX 3HAHWI U HAYYHBIX JOKA3aTeIbCTB;
(hopMHpOBaHHE NIPEICTABICHUN O POJU (U3UKH JJISl Pa3BUTHS IPYTUX €CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.
JlocTrxkeHue STHX Iieell 00ecTieunBaeTCsl PEelIeHHEM CIIAYIONINX 3aj1ad B IPOIlecce 3ydeHns Kypca GU3HKH Ha yPOBHE CPEHETO 00IIEero 00pa3oBaHuMs:

. npuoOpeTeHne CHCTeMBl 3HAHMM 00 oOmMX (U3MYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOpPHSX, BKIIOYas MEXaHHKY, MOJICKYIAPHYIO (H3HKY,
3NIEKTPOAMHAMUKY, KBAHTOBYIO (DU3HKY U 3JIEMEHTHI aCTPOQHU3HUKH;

. (dbopMHUpOBaHNE YMEHHUH IPUMEHATh TEOPETUUYECKUE 3HAHUS U1 O0bACHEHUS (PU3NUECKUX SIBICHUH B IPUPOAE U VIS MPUHATHS NPAKTHUYECKUX PELICHUH B
TIOBCEIHEBHOM KH3HM,

. OCBOGHHE CIIOCOOOB PEILICHHs PAa3IUYHBIX 3aJad C SBHO 3aJlaHHOW (DU3MYECKOHW MOIENbio, 3ajad, MOAPa3yMEBAIOLIMX CaMOCTOSTENIBHOE CO3JaHue
(bm3rUecKoi MOJIENH, aIeKBATHOMW YCIIOBHSIM 3a/1a4H;

. [IOHUMaHNEe (PU3MUECKUX OCHOB U NPUHLMIIOB ACHCTBUSA TEXHUYECKUX YCTPOICTB U TEXHOJOIMYECKUX IPOLECCOB, UX BIMAHUS HA OKPYKAIOIIYIO CPELy;

. OBJIAJICHHE METOJAaMH CaMOCTOSTEIBHOIO IUIAHMPOBAHUS M MpPOBEACHUS (PU3NYECKUX SKCIEPUMEHTOB, aHAIM3a W HMHTEpHperauuyd HH(OpMaunuy,
OIpEeIeHNUs JOCTOBEPHOCTHU TOIY4YEHHOT O Pe3yNIbTaTa;

. CO3JaHMUE YCIOBUM 7Sl Pa3BUTUSI YMEHHUM MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKOUN NEATENBHOCTH.

Ha m3ydenne ¢usuku (6a30BbI ypoBEeHB) HA YPOBHE CpeaHEro o0mero oopazoBanust oreoautcs 136 gacos: B 10 xiracce — 68 gacoB (2 yaca B HeZem0), B
11 kimacce — 68 gacoB (2 9aca B HEIEITIO).

[Mpemnaraemplii B mporpamMme 1o (U3MKe IepedeHb Ja0OpaTOPHBIX M MPAKTUYECKUX padOT SBISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENAeT BHIOOD
TIPOBEICHHS JTa0OPATOPHBIX pabOT M OMBITOB € YIETOM MHIMBUIYaIbHBIX OCOOCHHOCTEH 00YJaIOIIMXCSL.



COJAEPKXAHUE OBYYEHUA

10 KUIACC
Paznen 1. ®u3nka 1 MeT0AbI HAYYHOT0 MO3HAHNS

Oduszuka — Hayka o mpupozae. HayuHble MeToIpl MO3HAHUS OKPYXKAIOMIEro MHpa. Ponb SKCHepuMeHTa W TEOpUH B TpoLlecce MO3HAHUS TPHUPOIBI.
OKCHepuMeHT B (pu3uKe.

MogenupoBanue Gu3nyecKkux siBIeHUH U rporieccoB. Hayunbie rumore3sl. @uU3ndeckue 3aKOHBI U TEOPHUU. | paHUIIBI MPUMEHUMOCTH (DU3UYECKUX 3aKOHOB.
IIpuHOUII COOTBETCTBUS.

Ponb 1 MecTo (pu3nKu B OPMUPOBAHUN COBPEMEHHON HAYYHON KapTHHBI MUPA, B IPAKTUUECKOH JIESATEIBHOCTH JIFOJIEH.

Lemoncmpayuu

Amnarnorossie 1 IU(QPOBbIE U3MEPUTENBHBIE TPHOOPHI, KOMIIBIOTEPHBIE JATYHKH.
Paznen 2. Mexannka

Tema 1. Kunemamuxa

Mexanndeckoe nBrmxeHre. OTHOCUTENFHOCTh MEXaHU4eCKOro nBrkeHns. Cucrema orcuéra. Tpaekropus.

[lepemerienne, ckopocTh (CpemHss CKOPOCTh, MTHOBEHHAs! CKOPOCTh) M YCKOPEHHME MAaTEpHUATbHON TOYKH, WX TMPOEKIHWH HAa OCH CHCTEMBI KOOpIMHAT.
CrnoxeHne nepeMenieHnii U CI0KEHNE CKOPOCTEH.

PaBHOMEepHOE M PaBHOYCKOPEHHOE TPSMONMHEHHOE JBIDKeHHE. [ paduku 3aBUCHMOCTH KOOPJIWHAT, CKOPOCTH, YCKOPEHUS, MyTH W TepeMelleHHs
MaTepuaIbHON TOYKH OT BPEMEHH.

CroOomHOE maieHnue. Y CKOpeHHE CBOOOTHOTO TIaICHHS.

Kpuponuneitnoe nBuxenue. J[BUkeHHE MaTepualibHOW TOUKHM IO OKPYKHOCTH C IOCTOSHHOM MO MOJYJIO CKOPOCTHIO. YTJIOBasi CKOPOCTh, JIMHEWHA
ckopoctb. [lepron u gacTora obpamienus. LleHTpocTpeMuTensHOe YCKOPEHHE.

TexHuueckne yCTpOoHCcTBa U MPAKTUYECKOE PUMEHEHUE: CIUIOMETP, AB)KEHUE CHAPSAOB, LIEIHbIE U PEMEHHBIE IIEpeIayn.

Jlemoncmpayuu

Mopenp cucTeMbl 0TCUETa, MIUTFOCTPALUs KHHEMAaTHUECKUX XapAaKTEPUCTUK JBUKEHUSL.

[IpeobpazoBanue IBMKEHAN C UCIIOIB30BAaHUEM ITPOCTHIX MEXaHM3MOB.

[TaneHue Ten B BO3yX€ U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmonenne nemkenus Tena, OpOMIEHHOTO TIOJT YTJIOM K TOPU30HTY B TOPHU30OHTAIBHHO.

Nsmepenne yckopeHns cBOOOIHOTO MaJeHUS.

Hanpagnenue ckopoCcTH Npu JBUKEHUH O OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamoprwie pabomol

N3yuyenne HepaBHOMEPHOrO IBUKEHUS C LENbIO ONPEACIEHNUS MTHOBEHHONU CKOPOCTH.

HccnenoBanne COOTHOLIEHUS MEXKAY IyTSIMM, NPOHIEGHHBIMH TEJIOM 3a IIOCIENOBATENbHBIE PAaBHbIE NMPOMEXYTKHM BPEMEHH IPH PAaBHOYCKOPEHHOM
JBIKEHUU C HAYaJIbHOU CKOPOCTHIO, paBHOM HYJIIO.

Wzyuenre nBHKEeHUS MLApUKa B BI3KOH KUAKOCTH.

Wzyuenne nBuxeHus tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun orHocutensHocT I'amunes. [lepsriil 3akoH HeroTona. MiHepuuanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. I[IpuHnun cynepnosunuu cuil. Bropoii 3akoH HeroToHa U1l MaTepuaibHOM Toukd. TpeTwil 3akoH HeloTOHA U1 MaTepHaIbHBIX TOYEK.
3akoH BceMHupHOro TsaroreHus. Cua Tsokectd. [lepBast kocMudeckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.



Tpenue. Buabl Tpenus (mokos, ckonbxenus, kadenus). Cuna tpeHus. Cyxoe tpeHue. Cuiia TpeHUs! CKOJIbKEHMS U cuiia TpeHus nokos. Koaddumment
TpeHus. Cuiia CONPOTUBIICHUS TP ABIXKEHUU TeNa B )KUJKOCTH WIIU Ta3e.

[ocTynarenpHOe U BpalaTeabHOE JBIKEHHE a0COTIOTHO TBEPAOTO Tena.

MOMEHT cuJIbl OTHOCUTEIBHO OcH BpameHus. [1neyo cunbl. YciaoBusa paBHOBeCHs TBEPAOrO Tena.

TexHudeckre yCTpoiCTBa U MPAKTUIECKOE IPUMEHEHHE: TOAIIMITHUKH, IBHKCHUE UCKYCCTBEHHBIX CITYTHHKOB.

Jemoncmpayuu

SIBieHne nHEPLUH.

CpaBHeHMEe Macc B3aUMOIEHCTBYIOIINX TEIl.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CrnoxeHue Cuil.

3aBHCUMOCTb CHIIBI YIIPYTOCTH OT JieOpMaIiiu.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOAbEME U TTaJIEHUH.

CpaBHEHHE CHJI TPECHUS TTOKOSI, KAUCHUSI ¥ CKOJTBKCHUS.

VYcnoBus paBHOBecus TBEpIOro tena. Bujsl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomol

Nzydenne npmxeHus OpycKa 1o HaKJIOHHOH MJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CHIT YIIPYTOCTH, BO3HHKAIONINX B IIPYKWHE U PE3UHOBOM 00pasiie, OT UX JepOopMaInu.

HccnenoBanue ycnoBUi paBHOBECHS TBEPJIOTO TeJa, UMEIOIIEr0 OCh BpaIllEHUs.

Tema 3. 3akonsl coxpanenus 6 Mexanuke

Nmmnynsc mMaTepuanbHOW TOYKH (TeNa), CHCTEMBI MAaTepPHANbHBIX TOYEK. VIMITyIbC CHIIBI M M3MEHEHHE HWMITYNIbCa Tela. 3aKOH COXpaHEHHUS HMMITYJIhbCa.
PeakTuBHOE IBUKEHUE.

Pabora cuitbl. MOIITHOCTH CHJTBL.

Kunerudeckast sHepTrusi MaTepruaabHOW TOUKH. TeopeMa 00 H3MEHEHHH KHHETHISCKOW YHEPTHH.

[orenmmanpras sHeprus. [loTeHmanbaas sHeprus yrpyro aeopMUpOBaHHON MIPYXUHBI. [loTeHIInanpHAas SHEPTUA TeNla BOIM3H MTOBEPXHOCTH 3EMITH.

[loTrenmmanpHble W HENOTEHIHWANbHbIE CHIBL. CBs3b PaOOTHI HEMOTEHIHWANbHBIX CHJI C W3MEHEHHEM MEXaHHYEeCKOH HSHEPIHMH CHCTEMBI Tel. 3aKOH
COXPAHEHMSI MEXaHUYECKOM SHEPIHUH.

Ynpyrue u Heynpyrue CTOIKHOBEHUS.

TexHuueckne yCTpOHUCTBA U MPAKTUYECKOE IPUMEHEHHUE: BONOMET, KONEP, MPYKUHHBIN MUCTONET, ABUKECHHUE PAKET.

Lemoncmpayuu

3aKOH COXpaHEHHUSI UMITYJIbCA.

PeakTuBHOE NIBUKEHUE.

[lepexon mOTEeHNIMATFHON YHEPTUN B KWHETUYECKYIO U 00OpaTHO.

Yyenuueckuil sxcnepumenm, nabopamoprvie pabomul

Nzydenune abcomoTHO HEYIIPYTOro yapa ¢ HOMOIIBIO JBYX OJAWMHAKOBBIX HUTSHBIX MasTHHUKOB.

HccnenoBanne cBsi3u pabOTHI CHITBI C U3MEHEHUEM MEXaHHUECKOW YHEPTHUH Tella Ha MPUMePe PaCTsDKEHUS! Pe3HHOBOTO JKTyTa.
Paznen 3. MoJuiekysipHast pU3MKa U TEPMOANHAMHMKA

Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYUECKOU meopuu



OCHOBHBIC MMOJIOKCHUS MOJICKYJIIPHO-KMHETUYECKON TECOPHHM M UX OMNBbITHOE 000CHOBaHUE. bpoyHoBckoe nBmkenue. Juddysus. Xapakrep NBUKCHUS H
B3aMMOJICHCTBHSI YaCTHI BElIeCTBa. MO CTPOSHHS T'a30B, KHUIKOCTEH U TBEPABIX TEN M OOBSICHEHHE CBOWCTB BELIECTBA HAa OCHOBE THX Mopenei. Macca u
pa3mMepsl Monekyn. KonnuectBo Bemectsa. [locTosHHas ABoranpo.

TennoBoe paBHOBecue. Temmneparypa u e€ usmepenue. lllkana temnepatyp Llenscus.

Mogenp uaeansHoro raza. OCHOBHOE ypaBHEHHE MOJEKYJISIPHO-KHUHETUUECKOW TEOPHH HAEabHOTO ra3a. AOCOMIOTHAsE TeMIeparypa Kak Mepa CpenHer
KHHETHYECKON SHEPrUM TEIIOBOro JABIMKeHMs dactuil rasza. Illkama temmnepatyp KenbpBuna. I'azoBbie 3akoHbl. YpaBHeHue MenpaeneeBa—Kiamneiipona. 3akoH
HanbTona. M30mpoiiecchl B HJieabHOM ra3e ¢ IOCTOSHHBIM KOJMYECTBOM BerlecTBa. [ paduueckoe mpecTaBieHie H30MpoIecCcoB: H30TepMa, H30Xopa, n3obapa.

Texuuueckue ycTpolCTBa U IPaKTHUECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jemoncmpayuu

OnbITHI, JOKA3bIBAIOIINE JUCKPETHOE CTPOSHHE BEMIECTBa, (GOTOrpadiu MOJIEKYS OPraHHYECKUX COCHMHEHHI.

OnbIThl 10 TP PY3UU KUJKOCTEH U TA30B.

Mojienb OpOyHOBCKOT'O JBHIKCHUS.

Mogens onbita lTepHa.

OHBITBI, JOKa3bIBAOMUE CYIIECTBOBAHUE MEKMOJICKYJISIPHOT'O B3aI/IMOJIeI‘/'ICTBI/I$I.

Mognenb, WILTIOCTPUPYIOIIas MPUPOLY JABJIEHNS ra3a Ha CTeHKH COCY/a.

OnBITHI, WILTIOCTPUPYIOIINE YpaBHEHHE COCTOSHIS HI€ATBHOTO Ta3a, H30MPOIECCHI.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomol

Onpexnenenrie Macchl BO3AyXa B KIACCHON KOMHATE Ha OCHOBE M3MEpPEHHH 00bEMa KOMHATHI, JaBJICHHS W TEMIIEpaTyphl BO31yXa B HEH.

HccnenoBanne 3aBUCHMOCTH MEXIY apaMeTpaMu COCTOSHUS pa3pekeHHOT o ra3a.

Tema 2. Ocrogvl mepmoounamuxu

TepmommHaMuueckass CUCTeMa. BHYTpEHHSS SHEpPrus TEPMOIWHAMHUYECKOH CHCTEMBI M CHOCcOObI e€ m3MeHeHWs. KommdecTBo TEmIOTH W padoTa.
BryTpeHHss 9HEprus OAHOATOMHOTO MAEATHHOIO raza. Buabl Temmonepenayn: TEIIONPOBOAHOCTh, KOHBEKIMS, U3TydeHHUE. Y IeNbHAs TEMI0EMKOCTh BEIIeCTBA.
KonmuecTBo TemmoTs! Mpy Terionepeaaqe.

[Tonstne 06 ammabatHOM TIporiecce. IlepBrIii 3akoH TepMomuHAMUKH. lIprMeHeHHe MepBOro 3aKOHA TEPMOAMHAMHUKH K H3omporteccaM. ['padudeckas
HHTEpIpeTaIys padoThI rasa.

Bropoii 3akon TepMomrHaMuKA. HeoOpaTHMOCTE TIPOIIECCOB B MPUPOJIE.

TemnoBele MamuHbL. [IpHHIAIIBI JSHCTBUSA TEIUIOBBIX MammH. IIpeoOpa3oBaHMs 3HEPTHH B TEIIOBBHIX MammHaxX. KodduimenT moie3Horo meicTBus
terutoBoi MamuHbL. [ukin KapHao u ero xoaddunneHT mone3Horo aeicTBrst. DKOIOTHIecKue MPoOIeMbl TEIUIOIHEPT €TUKH.

TexHnyeckne ycTpolcTBa U MPAKTHIECKOE MPUMEHEHHUE: IBUTATENh BHYTPEHHET O CTOPaHusI, OBITOBON XOJOAWIFHUK, KOHTUITHOHED.

Lemoncmpayuu

W3meHenne BHyTpeHHEW >HEPrUW Tena NPHU COBEPIISHUH PaOOTHI: BHUIET MPOOKH M3 OYTBUIKH ION NEHCTBHEM C)KAaTOro BO3AyXa, HarpeBaHue 3(upa B
JMATYHHOU TPYyOKe IyTEéM TpeHus (BUACOIEMOHCTPAIINS).

W3meneHne BHyTpEeHHEH SHEPTUH (TEMIIepaTyphl) Tea MpH TeIIonepeaaqe.

OnbIT 110 aAMa0aTHOMY PACHIMPEHHUIO BO3/IyXa (OMBIT C BO3YITHBIM OTHUBOM).

Moneny napoBoii TypOWHEI, TBUTATENS BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO JIBUTATEIS.

Yyenuueckuil sxcnepumenm, nabopamoprvie pabomul

Wsmepenne ynenbHOM TeIoEMKOCTH.

Tema 3. Aecpecammuvie cocmosanus eewyecmea. Dazoevie nepexoowt

[NapooOpa3zoBanue u koHaeHcarus. Mcnapenue u kumeHue. AOCOMIOTHAS M OTHOCUTENIbHAS BIIAXHOCTHh BO3ayXxa. HacwlmeHHBI map. Y enpHas Temiora
nmapooOpa3oBaHus. 3aBUCHUMOCTb TEMITEPATYPhI KUTICHUS OT JaBJICHUSI.



Teépnoe Teno. Kpucrammmueckue u amop@Hbie Tena. AHH30TPOIUS CBOWCTB KpucTauioB. JKuakue kpuctauibl. CoBpeMeHHbIe MaTepraiibl. [lnaBnenue u
KpucTayUIM3alms. Y AenbHas Termiora miasieHus. Cyomumarus.

YpaBHeHUE TEIIOBOrO OanaHca.

TexHuueckrue yCTpOHCTBa M MPAKTHUECKOE MPUMEHEHHE: TUTPOMETP U TICUXPOMETP, KaJIOPUMETP, TEXHOIOTUHU MOTYyYEHUSI COBPEMEHHBIX MaTEpPHUaliOB, B
TOM YHCIIC HAHOMATEPUAJIOB, U HAHOTEXHOJOTUH.

Jemoncmpayuu

CBoiicTBa HACHIIIICHHBIX TTAPOB.

Kunenue npu moHIKEHHOM IaBJICHUU.

Crioco0ObI U3MEPEHUsT BIIaYKHOCTH.

HaGuroeHre HarpeBaHUs U TUTABJICHUS KPUCTAILTMYECKOT'0 BEIIECTRA.

JleMoHCTpanys KpUCTaUIOB.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomol

M3mepenne 0THOCUTENHHON BIIAXKHOCTH BO3/IyXa.
Pa3nen 4. DjekTpoaMHaAMHKAa

Tema 1. Inekmpocmamuka

OnexTpu3amus Tel. DJIEKTpUUIecKuil 3apsi. [[Ba Buma smekTpudecKux 3apsmoB. [IpOBOTHWKH, TUAIEKTPUKH W TOMYIMPOBOMHUKH. 3aKOH COXpPaHEHUS
AIIEKTPUUIECKOTO 3apsia.

Bzaumopetictue 3apsanoB. 3akoH Kymona. TodeuHbli 3meKTpuUecKuil 3apsia. DnekTpudeckoe mone. Hanpsx€HHOCTh anekTpudeckoro mons. [IpuHnumn
CYTICPIIO3UIINH DJICKTPUUECKUX ToJIeH. JIMHNY HATIPsHKEHHOCTH DJICKTPUIECKOTO TTOJIS.

Pabora cmm amektpocratmueckoro moisa. llorenmuan. PasHocte moreHmmamoB. IIpOBONHWKM ¥ TURJIGKTPUKH B DJICKTPOCTATHIECKOM  IIOJIE.
JuanekTprudeckas MpOHUIIAEMOCTb.

OnexkTpoéMKocTh. KoHmeHcaTop. DIeKTpoEMKOCTh TIIIOCKOT0 KOHIEHCATOpA. DHEPTHS 3apsDKEHHOTO KOHACHCATOPA.

Texaumdeckne yCTpONCTBA M MPAKTHIECKOE TPHUMEHEHHWE: DIIEKTPOCKOI, DJICKTPOMETp, JJIEKTPOCTaTHUECKas 3allluTa, 3a3eMJICHHE DJICKTPONpPHOOpPOB,
KOHJEHCATOp, KOMUPOBAJIbHBIN anmapaT, CTpyWHbINA IPUHTEP.

Jemoncmpayuu

Y CTpoiicTBO M NPUHIIMI ASUCTBUSA 3JIEKTPOMETPA.

BzaumonelicTBrue HadIEKTPU30BAHHBIX TEl.

DIEKTPUIECKOE TTOJIEC 3apsHKEHHBIX TEI.

[IpoBOAHUKH B 3IEKTPOCTATHIECKOM IIOJIE.

DJNeKTpocTaTuYecKast 3aluTa.

JVDIIEKTPUKH B AJIEKTPOCTATHYECKOM TIOJIE.

3aBUCHMOCTH DIEKTPOEMKOCTH TLIOCKOTO KOHIEHCATOpa OT IJIOMIA U TUIACTHH, PACCTOSHUS MEXKIY HUMH U JUAJIEKTPUIECKON TTPOHUIIAEMOCTH.

DHeprus 3apsHKeHHOr0 KOHIEHCATopa.

Yyenuueckuil sxcnepumenm, nabopamoprvie pabomul

Nsmepenne 21ekTpoEMKOCTH KOHIEHCATOpA.

Tema 2. llocmoannstit snekmpuueckuii mox. Toxu ¢ paznuunvix cpedax

DNEKTPUUECKUI TOK. Y CJIOBUS CYyLIECTBOBAHUS AJIEKTpUUECKOro Toka. Mcrounuku toka. Cuna Toka. [1ocTosHHBII TOK.

Hanpsixenue. 3akon OMa Jyist yyacTKa LEnHu.

DNEKTpUUECKOE CONPOTUBIICHUE. Y IeNbHOE COMPOTUBICHUE BellecTBa. [locnenoBaTensHoe, NapauielbHOE, CMEIIAHHOE COSUHEHUE MMPOBOIHUKOB.

Pabora snexTpuyeckoro Toka. 3akoH Jlxoyns—Jlenna. MOIIHOCTD AIEKTPUIECKOT0 TOKA.



DNeKTpOABMXKYIIAs CWJIa M BHYTPEHHEE CONMPOTHBICHHE MCTOYHHWKA TOKa. 3akoH Owma Juisi MONMHOHM (3aMKHYTOW) ayeKkTpuueckoi uenu. Koporkoe
3aMbIKaHUe.

DneKkTpoHHAasi TPOBOAUMOCTH TBEPBIX METAJUIOB. 3aBUCUMOCTh CONIPOTUBIICHUS] METAJIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTb.

OnekTpuyeckuil TOK B BakyyMe. CBONCTBA DJIEKTPOHHBIX ITyYKOB.

[onynpooauuku. CoOCTBEHHAs M MPUMECHAst IPOBOAUMOCTH MOMYIPOBOJHUKOB. CBolcTBa p—N-miepexona. [loaynpoBoaHUKoBbIE TPHOOPHI.

DNeKTpUYeCcKUi TOK B paCTBOPAX M paciijiaBax JMEKTPOJUTOB. DIEKTPOIUTHUCCKAS IUCCOHALINS. DIEKTPOIIU3.

OnexTpudecknii TOK B ra3ax. CaMOCTOSTENbHBIA U HECAMOCTOSATENbHBIN pa3psa. Monnus. [1nazma.

Texuuueckne ycTpoicTBa W MPAKTHUYECKOE NPUMEHEHHE: aMIIEpMETP, BOJBTMETP, PEOCTAaT, UCTOYHHKH TOKa, 3JICKTpPOHArpeBaTelbHBIE MPHOOPHI,
ANEKTPOOCBETUTENBHBIE MPHUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIH MO/, TEPMUCTOPHI U (POTOPE3UCTOPHI, MOTYIPOBOAHUKOBEIN MO/, TaJbBaHUKA.

Lemoncmpayuu

WzmepeHue cHitbl TOKA M HATPSDKEHUSL.

3aBHCUMOCTD CONPOTHUBIICHUS IIMJIMH/IPUIECKUX TPOBOJIHUKOB OT JITMHBI, TUIOIIA]TU TTOMIEPEYHOT0 CEUEHHS U MaTepraa.

CMemmanHoe COeIMHEHHE TIPOBOIHUKOB.

[pssmMoe n3mMepenne NeKTPOABIKYIIeH cHilbl. KopoTkoe 3aMbIkaHHe ralTbBAHUYECKOT0 DJIEMEHTA M OLIEHKA BHYTPEHHETO COMPOTHBIICHUSI.

3aBHCUMOCTD CONIPOTHBIICHUSI METAIIJIOB OT TEMIIEPATYPHL.

[TpoBOAMMOCTE 3TIEKTPOJIUTOB.

HckpoBoii paspsi 1 TpOBOAMMOCTh BO3yXa.

OnHOCTOPOHHSISI TPOBOAMMOCTE JIMOJIA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

N3ydenune cMeaHHOrO COeAMHEHUS PE3UCTOPOB.

N3mepenne ek TpoaBIKYIIEH CHIIBI HCTOYHUKA TOKA M €T0 BHYTPEHHET'O COMPOTUBIICHUS.

HabGmronenme anexTpoaunsa.

Me:xknpeaMeTHble CBSI3U

Nzydenne kypca ¢usmku 6a3oBoro ypoBHa B 10 Kiacce OCyIIecTBISIETCS C YIETOM COAEpIKATeIbHBIX MEKIIPEIMETHBIX CBS3€H C KypcaMH MaTeMaTHKH,
OMOJIOTHH, XUMHH, Teorpa(uul M TEXHOIOTHH.

Mesicnpeomemnvle noHAmMuUsA, CBA3aHHBIE C M3yYEeHHEM METOJIOB HAYYHOTO MO3HAHUS: SBIEHHWE, HAYYHBIN (aKT, TUHoTe3a, (PU3NIecKas BeIHMYHNHA, 3aKOH,
Teopusi, HabIIoAeHUEe, SKCIIEPUMEHT, MOJIETTHPOBAHIE, MOAEIh, H3MEpPEHHE.

Mamemamuxka: pemieHNe CUCTEMbl YpaBHEHUH, IuHeWHas (QyHKIws, mapabona, runepboia, ux rpadWKd U CBONCTBA, TPUTOHOMETpPHYECKHE (DYyHKIIHH:
CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUIECKOE TOXKIECTBO, BEKTOPBI U UX MPOEKITMH Ha OCH KOOPIWHAT, CII0KEHHE BEKTOPOB.

buonozusa: MexaHwdeckoe IBWKEHHWE B JKMBOW mpupone, AUPQYy3Hs, OCMOC, TEIUIOOOMEH J>XWBBIX OpPraHW3MOB (BHIBI TEIUIONEPENayH, TeIJIOBOE
paBHOBecHE), SICKTPUIECKUE SIBICHUS B )KUBOU TIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHUE ATOMOB M MOJIEKYJI, MOJIb BEIIECTBA, MOJISIPHASI MACCa, TETUIOBBIE CBOMCTBA TBEPABIX TEIN, KUIAKOCTEH U
ra3oB, AIEKTPUUECKHE CBOWCTBA METAJUIOB, SJIEKTPOIUTHIECKAS AUCCOIUAIINS, TaThBAHUKA.

T'eoepagpus: BnaxHOCTH BO3MIyXa, BETPHI, OAPOMETP, TEPMOMETP.

Texuonozus: mpeoOpa3oBaHUE BUKEHUN C UCIOIH30BAHHEM MEXAHH3MOB, YUET TPEHHUS B TEXHWKE, MOMIIMITHUKH, UCIIONB30BAHUE 3aKOHA COXPaHEHHS
MMITyJIbCa B TEXHHKE (pakeTra, BOIOMET W JIPYTHe), JBUTATENh BHYTPEHHErO CrOpaHHs, MapoBas TypOMHA, OBITOBOW XOJ OJMIIEHUK, KOHIUIIMOHED, TEXHOJIOTHU
TIONTyYeHHs] COBPEMEHHBIX MAaTepHalioB, B TOM YHCIe HAHOMATEpHUAIOB, W HAHOTEXHOIOTHH, DIJIEKTPOCTATHYECKAs 3allUTa, 3a3eMIICHHE SJIEKTPOIPHUOOPOB,
KCEpOKC, CTPYWHBII MPUHTED, SJIEKTPOHATPEBATENbHBIE PHOOPHI, AIIEKTPOOCBETHTEIBHEIE PUOOPHI, TaIbBaHHUKA.

11 KJIACC



Paznen 4. DaexkTpoauHaMmuka

Tema 3. Maznummnoe none. IneKmpomazHumHas UHOYKYUA

[Tocrosinubie MarHuThl. B3anmoseiicTBUe MOCTOSIHHBIX MarHUTOB. MaruuTHoe mosie. Bekrop MaruuTHoM nuaykuuu. [IpuHImMO cynepno3uiiuu MariHu THBIX
noned. Jlunun mMarautHoM uHAyKuuu. KapTuna muHuii MAarHUTHOW MHYKITUU TIOJISl TOCTOSTHHBIX MAarHUTOB.

MaruuTtHoe mone IMPOBOJHHUKA C TOKOM. KapTI/IHa JIMHUN HHAYKIIUKA MArdvuTHOrO Mo MJIMHHOIO IIPAMOro IPOBOAHMKA M 3aMKHYTOI'O KOJIBILIEBOI'O
MIPOBOJIHMKA, KaTyIIKU ¢ TOKOM. OnbIT Opcrena. BzaumopelicTBre IPOBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOIIYJIb U HalpaBJICHUE.

Cuna JlopeHua, e€ MOaylb 1 HampaBieHue. JBrkeHne 3apsbKeHHON YacTHIIBI B OMHOPOJHOM MarHUTHOM Tone. Padota cunbt Jlopera.

SIBneHue 3N1eKTpOMarHuTHOW HHAYKIUH. [10TOK BekTOpa MarHUTHON MHAYKIIMH. DIEKTPOABHKYIIAs CHJa MHAYKIUH. 3aKOH JIEKTPOMAarHUTHOM MHIYKIHUU
®dapaes.

BpreBoe SJICKTPUUYECKOC ITOJIC. SHGKTpOI[BI/I)KYHIaSI CHJia UHAYKIWHW B IPOBOAHUKE, NBMIKYHIEMCA MMOCTYNATCIILHO B OAHOPOJHOM MAarHuTHOM II10JIC.

IIpaBuio Jlenna.

NHIyKTUBHOCTD. SIBIIEHNE CAaMOMHIYKITNN. DISKTPOABUKYIIAS CHUIa CAMOUHYKITHH.

3Hepms[ MAarguTHOIO ITOJId KaTYIIKKU C TOKOM.

DNEKTPOMATHUTHOE TIOJTE.

Texangeckne yCTpOﬁCTBa 1 MPAKTHYCCKOC MIPUMEHCHHUE: ITIOCTOSIHHBIC MAI'HUTHI, 3JICKTPOMAIrHUTBI, 3JICKTPOJABUTATC/Ib, YCKOPUTEIIU 3JIEM CHTAPHBIX YaCTHII,
WHJIYKLIMOHHAS [1€Yb.

Jemoncmpayuu

OmeIT Opcrena.

OTKIIOHEHHE AIIEKTPOHHOTO IMyYKa MarHUTHBIM IT0JIEM.

JlvHIM WHAYKIIAA MAarHUTHOTO TIOJIA.

B3aumonelicTBue AByX NPOBOJHUKOB C TOKOM.

Cmta Amrepa.

HevictBue cuibl JIopeHIia Ha HOHBI 3JIEKTPOIIUTA.

SIBneHue 3eKTPOMArHUTHON UHAYKLIUH.

ITpaBuno Jlenna.

3aBUCHMOCTb DIEKTPOABMKYIIEH CHITBI MHAYKITMH OT CKOPOCTHA N3MEHEHHSI MAarHUTHOTO TTOTOKA.

SIBneHue caMOUMHIYKIUY.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3ydenne MarHUTHOTO TOJSI KATYIIKHA C TOKOM.

HccnenoBanne neficTBUS MMOCTOSHHOTO MarHUTa HA PaMKy C TOKOM.

HccnenoBanne sSBICHUS IEKTPOMATHUTHOW WHIYKITHH.
Pazpen 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazcHUmMHbIE KOJ1€0AHUA

KonebarenpHas cucrema. CBoOomHBIE MexaHWdeckne Konebanus. ['apmoHmdeckue koneOanwms. l[lepwonm, wacrora, amrmutyaa u ¢asa KomeOaHUH.
[IpyxuHHBII MasTHUK. MaTeMaTHYeCKU MasiTHUK. Y paBHEHUE rapMOHUYECKUX KoneOanuii. [IpeBparienue sHepriy mpu rapMOHUYECKUX KOIeOaHUX.

Konebatenpubiii koHTYp. CBOOOIHBIE 3JEKTPOMAarHUTHBIE KOJIeOAHWS B HJEALHOM KOJEOATENbHOM KOHTYpEe. AHAJOTHS MEXAY MEXaHWYeCKHUMH WU
ANIEKTpOMarHUTHBIME KoneOaHusamu. @opmyna Tomcona. 3aKoH coXpaHEHHs SHEPTHH B UJIEalIbHOM KOlle0aTeThbHOM KOHTYpE.

[IpencraBnenue o 3aTyxaromux KojaebaHusX. BeiHyk1eHHbIe MexaHUYecKre KoneOanus. Pe3oHaHc. BeIHYX/IeHHbBIE 3JIEKTPOMAarHUTHBIE KOJIe0aHUsI.



Ilepemennsplii Tok. CHHyCOMAANbHBIA MEPEMEHHBI TOK. MOIIHOCTh MEPEMEHHOr0 TOKAa. AMIUIMTYIHOE W JACHUCTBYIONIEE 3HAUYE€HUE CUJIBI TOKA WU
HaTPSKEHUSL.

Tpancdopmatop. IIpomsBoacTBo, mepemada W MOTpeOSieHHE DJEKTPHUECKONW JHEPIHH. ODKOIOTMYECKHE PHCKH NPU TMPOU3BOJACTBE JIEKTPOIHEPTHUH.
KynpTypa ucnonb3oBaHusI 31EKTPOIHEPTUH B TOBCEHEBHOM KU3HMU.

TexHuueckre ycTpoHCTBa U MPaKTHUECKOE MPUMEHEHHE: dJIEKTPUIECKUI 3BOHOK, T€HEpaTop MepeMEHHOr0 TOKa, JIMHUH dJIeKTporepenay.

Jemoncmpayuu

HccnenoBanue napaMerpoB KonebaTenbHON cHCTeMBI (TIPYKUHHBIA I MATEMATHYECKAN MasITHUK).

HaGiroieHue 3aTyxaronux KojieOaHui.

HccnenoBanne CBOMCTB BBIHYKICHHBIX KOICOaHUIA.

HaoGitoeHue pe3oHaHca.

CB0OOTHBIE IEKTPOMArHUTHBIE KOJeOaHMsL.

OcrmiorpaMMBlI (3aBUCUMOCTH CHUJTBI TOKA U HAPSHKEHUSI OT BPEMEHH ) [Tl DJIEKTPOMAarHUTHBIX KOJIeOaHMH.

Pe3onanc npu nocnenoBaTENFHOM COETMHEHUH PE3UCTOPA, KaTyIIKH MHIyKTUBHOCTH U KOH/AEHCATOpA.

Mogenb TUHUH 3NIEKTPOonepeaayn.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomol

HccnenoBanne 3aBUCHMOCTH TIEPHOAA MAJBIX KOJIeOaHUH rpy3a HAa HUTH OT JAJIMHBI HUTH U MacChl Ipy3a.

HccnenoBanne mepeMeHHOro TOKa B IEMH U3 MOCIIEIOBATENFHO COSTMHEHHBIX KOHAEHCATOPA, KAaTYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHunHble 607IHbL

Mexanndeckne BOJHBI, ycioBusl pacmpoctpaHeHus. llepmon. CkopocTe pacmpocTpaHeHUs W JAiWHAa BONHBL [lomepedHsle ¥ TpPOMOIBHBIE BOJHBI
Wuatepdepenius u qudpaxiys MEXaHHUECKAX BOITH.

3Byk. CkopocTh 3ByKa. I poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

OJNEKTPOMArHUTHEIC BONHBL. Y CIIOBUS HM3Ty4EHUS JJIEKTPOMATHUTHBIX BOJNH. B3ammHas opueHTamus BekTopoB E, B, V B 3iekTpoMarHuTHOW BOJHE.
CBoiicTBa 3JEKTPOMATHUTHBIX BOJIH: OTpa)keHHe, peNIoMIICHUE, Mospu3alivs, audpakuus, naTepdeperius. CKOpocTh 3JeKTPOMArHUTHBIX BOJH.

[Ixana 37eKTpOMarHuTHHIX BOJNH. [[prMeHeHne 3IeKTpOMarHUTHBIX BOJTH B TEXHHUKE U OBITY.

[puHIMIEI pagrocBs3u U TeneBueHus. Pagmonokaius.

DNEeKTpOMarHUTHOE 3arPsS3HEHUE OKPYIKAIOIIEH CPEbl.

TexHndeckne ycTpoWCTBa W MPAKTHYECKOE NMPUMEHEHHWE: MY3bIKaIbHBIE MHCTPYMEHTHI, YIBTPa3BYKOBas NUArHOCTHKA B TEXHHWKE W MEAWIIMHE, pajap,
pamuonpruéMHIK, TEIEBU30p, aHTeHHa, Tenedon, CBU-meus.

Lemoncmpayuu

O06pazoBaHue U pacIpoCTpaHEHHUE MOMEPEYHBIX U MPOJOIHHBIX BOJIH.

KomneGumromeecst Teno kak HICTOYHUK 3BYKA.

HaGmonenne oTpaskeHUs 1 PEIOMIICHUS] MEXaHUIECKUX BOJTH.

Habmonenne natepdepeHny u tudpaKkiid MEXaHHIeCKUX BOJH.

3BYKOBOI pe30HaHC.

HaGumroienvie cBsI3M TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMILTUTYION M YaCTOTON KOJeOaHU.

HccnenoBanne CBOWCTB AIIEKTPOMArHUTHBIX BOJH: OTPaKeHHE, IPEIOMIIEHUE, TTONSIPU3aIus, Audpakius, nHTepdepeHIIns.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. [IpsmonuHeiHOe pacpocTpaHEeHUE CBETa B OMHOPOAHOM cpefe. JIyu cBera. ToUYeuHbIM HCTOUHUK CBETA.

Otpaxenue cera. 3aKoHbI oTpaxkeHus cBera. [loctpoenne n300paxxeHUi B IIIOCKOM 3€pKaie.



[Ipenomnenne cBera. 3aKOHBI MPENOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTenb npejaomieHus. [lomHoe BHyTpeHHee oTpaskenue. [IpenensHplil yroi moirHoro
BHYTPEHHETO OTpPaKEHUSI.

Hucnepcus cBera. CioxHbIN cocTaB Oenoro ceeta. L[er.

ColOupatomye ¥ paccerBaionive JHH3bL. ToHKas juH3a. DOKYCHOE pacCTOsSHUE W ONTHYECKas cuia TOHKOW NuH3BL llocTpoeHune n3o0pakeHUH B
COOMPAIOIIUX U PACCEHBAIOIINX JIMH3aX. DOpMyIia TOHKOM JIMH3EL Y BEIUYCHUE, 1aBaEMOC JIMH30MH.

IIpenensl npUMEHUMOCTH TEOMETPUUECKON ONTUKH.

Bonnosas ontuka. arepdepennus cBera. KorepeHTHbIE HCTOYHUKHU. Y CTIOBHS HAOMIOACHHS MAKCUMYMOB 1 MUHUMYMOB B HHTEp(EpPEHIIMOHHON KapTHHE
OT JIBYX CHH(a3HBIX KOr€pPEHTHBIX UCTOYHHKOB.

Hudpakums cBera. JudpakuuoHHas pemérka. YcnoBue HAONMIOACHHS TJIABHBIX MaKCHMyMOB IpH TAaJeHUH MOHOXPOMAaTHYEeCKOTO CBETa Ha
T(QPaKIOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHMUecKHEe yCTPOICTBA U MPAKTHUECKOE IPUMEHEHHE: OUKH, Jyna, (oToarmnapaT, MPOSKIIMOHHBIH armnapaT, MUKPOCKOI, TEJIECKOII, BOJIOKOH Hasl ONTHKA,
TdpakIOHHAsT PENIETKA, MOISPOUS.

Jemoncmpayuu

[IpsimonuueliHOE pacipocTpaHeHne, OTpakeHne U MpesioMiieHre cBeTa. OnTHYecKue MpruoopsI.

[lomHOE BHYTpEeHHEE OTpakeHue. Mojienb CBETOBO/A.

HccnegoBanne cBONCTB M300paKeHHUH B TMH3AX.

Mopnenu MUKpPOCKOIIa, TEIECKONA.

Hab6mronenne naTEpd €pEHITIHN CBETA.

Hab6monenne mudpakmmm cBera.

Habmonenme mucriepcuu CBeTa.

ITony4eHue crekTpa ¢ IOMOLIbIO IPU3MBI.

[TonyuyeHue crieKTpa ¢ MOMOIIBLI0 AUPPAKIIMOHHON PEIIETKH.

Habmronenmue momsipu3aiiuy cBeTa.

Yuenuueckuii axcnepumenm, nabopamopusvie pabomsi

W3mepenue nokasaTesns NpeIOMIICHHS CTEKIIA.

HccnenoBanme CBOMCTB N300pakKeHUH B JTMH3AX.

HabGmonenme mucriepcuu cBeTa.
Pazpnen 6. OcHOBBI crielAIbHOM TEOPHU OTHOCUTEIbHOCTH

I'panuiel MPUMEHUMOCTH KJIacCHYeCKOM MexaHUKHU. [locTynaTel crenuanbHOW TEOPUHM OTHOCHTENBHOCTH: MHBAPHMAHTHOCTH MOZYNS CKOPOCTH CBETA B
BaKyyMe, IPUHLIUI OTHOCUTENbHOCTH DUHINTEHHA.

OTHOCUTENBHOCTD OMHOBPEMEHHOCTHU. 3aMeICHUEe BPEMEHH U COKPALICHUE JUINHBIL.

OHeprusi U UMIYJIbC PEISITUBUCTCKON YaCTULIBL.

CBs13b Macchl ¢ HEPrHed U UMITYJIBCOM PEIATUBUCTCKON YaCTHIIBL. DHEPTUs OKOS.
Pazpnen 7. KBantoBas ¢usuka

Tema 1. Inemenmol K6AHMOBOU ONMUKU

®otonsl. Popmyna [Inanka cBa3u 3HEprun GOTOHA C €r0 YACTOTON. DHEPrua U UMIYJIbC (HOTOHA.

Otkpeitue u uccnenoanue ¢orodddexra. Ompitel A. I'. CroneroBa. 3akoHsl (orosdpdexra. YpaBHenue OinmreiiHa anst ¢orosddekra. «KpacHas
rpanuna» Goroddpdexra.

Jasnenwue ceera. OnbiTel I1. H. JIeOenena.



XHUMHUUYECKOE IEUCTBUE CBETA.

Texauueckue yCTpoHCTBa U IpaKTHUECKOE TPUMEHEHHE: (poTodeMeHT, HOToIaTUUK, COTHEYHast OaTtapesi, CBETOANOI.

Jemoncmpayuu

®orodddekt Ha ycTaHOBKE C IMHKOBOH IIaCTHHOM.

HUccnenoBanue 3akoHOB BHEMHEro (poToddeKra.

Cseronunon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. OmnbiThl Pesepdopaa mo paccesnuro o -dactuil. Ilnanerapras mozens atoma. Iloctymatel Bopa. M3mydeHue u morjorieHue
(hOTOHOB IIpH TIEPEX0/Ie aTOMA C OJJHOTO YPOBHSI SHEPTHH Ha JApyroi. Buapl criekrpoB. CrieKTp ypoBHEH 3HEpruu aToMa BOJOPO/A.

Bomnrossie cBoiicTBa yacTuil. Boiasr e bpoiinsa. KopmyckynsipHO-BOITHOBOM Ayamu3Mm.

CroHTaHHoOe U BBIHYXX/ICHHOC U3JTy4YCHUC.

TexHnyeckne ycTpoicTBa U MPAKTUUYECKOE IPUMEHEHHE: CTIEKTPAIbHBIIN aHaIH3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMITBIOTEP.

Jemoncmpayuu

Mopnens ombita Pesepdopra.

Onpenenenvie JUIMHBI BOJTHBI JIa3epa.

HaGumonenre mMHEHYATHIX CIIEKTPOB H3ITYUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamophvie pabomol

Hab6monenne nuHeRyaTOro CriekTpa.

Tema 3. Amomnoe saopo

OKCIIEpUMEHTHI, JIOKA3bIBAIOIIME CIOXKHOCTH CTpoeHus sjapa. OTkpeiTHe paanoakTuBHOCTH. OmbiTel Pesepdopma mo ompeneneHuio cocTaBa
paanoakTuBHOTO M3My4deHnsa. CBoiicTBa anbda-, Oera-, raMMa-n3TydeHus. BivsHue paanoakTHBHOCTH Ha )KUBBIE OPTaHU3MBL.

OTxkpeITHE TpOTOHA M HeWTpoHa. HykmorHas mozxens sinpa [ eitzenOepra—lBanenko. 3apsiz sapa. MaccoBoe uncio siapa. M3ororsr.

Anbda-pacnaa. DNeKTpOHHBIA U TIO3UTPOHHBIN OeTa-pacmnaf. ['amMma-uznydeHne. 3akoH paAHOaKTUBHOTO paciaja.

DHeprus CBsI3W HYKIIOHOB B sipe. SlnepHbie cunbl. JledekT Macchl sapa.

Snepubie peakiuu. /lenenue u cuHTe3 sep.

Snepusrit peakrop. Tepmosinepasiil cuaTE3. [IpoOIEMBI U TEPCIIEKTUBEI SACPHON SHEPTETHKH. DKOJIOTHYECKHUE aCTIEKTHI SICPHON YHEPTCTHKH.

OnemeHTapHble YacTULbl. OTKPBITUE TO3UTPOHA.

Meronap! HaOMIOASHNUS U PETHCTPAIIMH SJIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaTbHBIE B3aNMOACHCTBUSA. EMMHCTBO (hM3NYECKOil KapTHHBI MHPA.

TexHnyeckne ycTpoiCTBa U MPAKTHIECKOE TPUMEHEHHE: T03UMETP, Kamepa BuibcoHa, sepHbI peakTop, aToMHas 6oMoa.

Lemoncmpayuu

Cu€runK MOHM3HUPYIOIUX YaCTHII.

Yyenuueckuil sxcnepumenm, nabopamoprvie pabomul

HUccnenoBanne TpekoB yacTuil (110 TOTOBBIM (oTorpadusim).
Paznen 8. DiieMeHTBI aCTPOHOMIH M ACTPOPU3UKH

Oransl pa3BUTHs aCTPOHOMUH. [IprKiTaHOe M MEPOBO33pEHUECKOE 3HAUEHUE aCTPOHOMUH.

Bup 3Bé3nHoro HeOa. Co3Be3nus, sipKue 3BE3/1bI, IUIAHETHI, X BUIUMOE JABHKEHHUE.

ConHedHas cucteMa.



Connie. ComHeunasi akTUBHOCTh. Mcrounuk snepruu ConHua 4 3BE3A. 3BE3NBI, UX OCHOBHBIC XapaKTEPUCTUKH. J(MarpaMma «CHEKTPalbHBIA Klacc —
CBETUMOCTB». 3BE3/IbI TJIABHOM MOCIENOBATEIHHOCTU. 3aBUCUMOCTDh «Macca — CBETUMOCTBY JUIsl 3BE3/ TJIaBHOW IMOCIIENOBATEILHOCTH. BHyTpeHHee cTpoeHue
3BE371. COBpEMEHHBIC MTPEACTABICHUS O MMPOUCXOKICHUU U 3BOMIONNH CONMHIA U 3BE3/1. DTaIbl )KU3HU 3BE3I.

Mneunsiit [Iyts — Hama [Nanaxktuka. [lonoxxenue u nuxxenue Connina B ['anaktuke. Tumbl ranaktuk. Panuoranaktuku u kBazapel. YEpHbIE ABIPHI B sApax
rajakTHK.

Bcenennas. Pacimpenne Beenennoii. 3akon Xa60:a. Pazoeranue ranaktuk. Teopus Bonblioro B3peiBa. PenukToBoe uzydeHue.

Macmra6Has cTpykTypa Beenennoil. Meraranaktuka.

Hepeménnpie npo0ieMbl aCTPOHOMUHU.

Yuenuueckue nabnooenus

HaGioieHust HEBOOPY)KEHHBIM TJ1a30M C HCIOJb30BAHUEM KOMITBIOTCPHBIX IMPUIIOKECHUN JJIs ONPENENICHUs IOJMKEHUS HEOECHbIX OOBEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHBIE CO3Be3/iusi CEeBEPHOIO MONYIIApUs U IPKUE 3BE3 DI

HaGmonenus B teneckon JlyHsl, mianer, Mieunoro [TyTu.

O06o0maromnee NOBTOpeHue

Ponb ¢u3MKkM M acTpOHOMHH B SKOHOMHUYECKOM, TEXHOJIOTHYECKOW, COIMAIBHON M dTHYECKOH cepax NesITeNbHOCTH YelIOBEKa, POJb U MECTO (BU3UKU H
aCTpPOHOMHH B COBPEMEHHOW Hay4YHOW KapTUHE MHpa, poiib (pu3mueckoil Teopuu B (HOPMHUPOBAHUM TPEACTABICHUH O (U3MUECKOH KapTHHE MHUpPa, MECTO
(hu3mdecKoil KapTUHEI MHpa B 00IIEM PSITy COBPEMEHHBIX eCTECTBEHHO-HAYYHBIX MPENCTABICHUHN O IPUPOJE.

MexnpeaMeTHbie CBS3U

Nzyuenune kypca ¢usuku 0a30Boro ypoBHs B 11 Kjgacce OCYIIECTBIISETCSA ¢ YUETOM COAEPIKATEIBHBIX MEKIPEAMETHBIX CBS3eH ¢ KypcaMH MaTeMaTHKH,
OUONOTMH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmuvie nonamusi, CBI3aHHBIE ¢ U3yYCHUEM METOJOB HAYYHOTO TO3HAHWS: SBIICHWE, HAYYHBIH (aKT, THImoTe3a, pu3nueckas BEINYHHA, 3aKOH,
Teopus, HAOIIOJICHNE, SKCIIEPUMEHT, MOJICTIMPOBAaHUE, MOJIENb, U3MEpPEHNE.

Mamemamuxka: peuieHHe CUCTEMBI ypaBHEHHH, TPUTOHOMETpHYECKHE (PYHKIIMU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUIECKOE
TOXXJIECTBO, BEKTOPHI W WX MPOEKIIMU HA OCH KOOPAMHAT, CIOKEHHE BEKTOPOB, MPOU3BOAHBIE 3JIEMEHTAPHBIX (VYHKIIMHA, TIPU3HAKH MONO0US TPEyTOIHLHUKOB,
olpeneNneHre TUIOIAIN TIOCKUX (GUryp U oobéma Ten.

buonozusa: >nexTpudeckue SBICHUS B )KUBOW MPHUPOJIE, KoleOaTeIbHbIE ABYKEHUS B KUBOW MPHUPOJIE, ONITUYECKHE SBIICHHS B )KUBOW MIPHUPOJE, AEHCTBUE
paauanuy Ha )KUBbIE OPTaHU3MBI.

Xumus: cTpoeHHE aTOMOB M MOJIEKYJ, KPHUCTAJIMYECKasi CTPYKTypa TBEPABIX TN, MEXaHU3MBI 00pPa30BaHUS KPUCTAILUIMYECKON PEMIETKH, CHEKTPaIbHBIN
aHaJIu3.

T'eoepagua: marHUTHBIE TTONMOCA 3EMITH, 3aJIEKH MAarHUTHBIX Py, POTOCHEMKA 3eMHOI TTOBEPXHOCTH, MPENCKa3aHIE 3eMIIETPSICEHUN.

Texnonocus:: NUHUM DIEKTPOIIEpEAayd, TEHEPaTOp MEPEMEHHOrO TOKAa, 3JIEKTPOJIBHUIraTelb, MHAYKIMOHHAS I€Yb, palxap, paJuonpUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBU-meup, MpoeKIIMOHHBIN anmapaT, BOJIOKOHHAS ONTHKA, COTHEUHAs OaTapes.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TPOI'PAMMBI 11O ®U3UKE HA YPOBHE CPEJHET'O OBLHIEI'O OBPA3OBAHMSA

OcBoenne yueOHOro npeamera «®dusnka» Ha ypoBHE cpefqHero oodmiero oopasoBaHust (0a30BbIH YpPOBEHB) JOKHO 00ECIEUUTh JOCTHKEHHUE CIIEILYIOLINX
JUYHOCTHBIX, METANPEMETHBIX U IPEAMETHBIX 00pa30BaTeNbHBIX PE3YIbTATOB.
JJMYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE Pe3yNbTaThl OCBOCHHS Y4eOHOro mpeamera «Du3nka» JOMKHBI OTPakaTh TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOMIMXCS PYKOBOJICTBOBATHCS
cOPMUPOBAHHOW BHYTPEHHEH TO3UIMEH JHUYHOCTH, CHUCTEMOW IICHHOCTHBIX OpHUEHTAllMi, TO3WTHBHBIX BHYTPEHHUX YOCKICHHH, COOTBETCTBYIOIIUX
TPaIUIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBa, PACIIMPEHIE KU3HEHHOTO OIBITA M OIBITA JEITENbHOCTH B Tpollecce pean3aliid OCHOBHBIX HaIllpaBlIeHUH
BOCIIMTATENIbHOM JIESITENTbHOCTH, B TOM YUCIIE B YaCTH:

1) rpaxaaHCcKoOro BOCIMTAHNSA:

c(OPMHUPOBAHHOCTH TPAKIAHCKON TTO3UIMH 00YYAaOLIETrocs] KaK aKTHBHOTO M OTBETCTBEHHOI'O WICHA POCCHICKOT0 00IIecTBa;

MIPUHSATHE TPAIUIIMOHHBIX OOIIEYETOBEUECKUX TYMaHUCTHUECKUX U IEMOKPATHUECKHX [IEHHOCTEH;

TOTOBHOCTH BECTH COBMECTHYIO JISITEIbHOCTh B HHTEPECAX IPaXKIaHCKOTO O0IIEeCTBa, y4acTBOBATh B CAMOYIIPaBICHHH B 00pa30BaTeNIbHON OpTaHU3aIIH;

yMEHHE B3aMMOJICHCTBOBATh C COIUATBHBIMA NHCTHTYTAMH B COOTBETCTBHH C MX (QYHKIMSIMUA M HA3HAUCHHEM;

FOTOBHOCTh K TYMAaHUTapHOW U BOJIOHTEPCKON JIESTEIBHOCTH;

2) MaTpUOTHYECKOT0 BOCIIUTAHMUSI:

chOpMHUPOBAaHHOCTH POCCUHCKOM TPa’KJAHCKON MAEHTHYHOCTH, TATPHOTH3MA;

[IEHHOCTHOE OTHOIIICHHE K TOCYIaPCTBEHHBIM CHMBOJIAM, JOCTHYKEHHSIM POCCHHCKIX YYEHBIX B 001acTH (QU3MKU ¥ TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIHTAHUS

c(OpMUPOBAHHOCTh HPAaBCTBEHHOI'O CO3HAHUS, STUUECKOr 0 [10BECHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYaLMIO U IPUHUMATh OCO3HAHHBIE PELIECHHs], OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LICHHOCTH, B TOM YHUCIIE B
JEATENbHOCTH YYEHOTO;

OCO3HaHHUE JIMYHOI'O BKJIaJIa B IOCTPOEHHUE YCTOHUUBOrO OyAyILero;

4) 3CTeTHYeCKOr0 BOCIIMTAHMSA:

3CTETHYECKOE OTHOIIEHHE K MUPY, BKIIIOUYasi 3CTETUKY Hay4HOI'O TBOPYECTBA, IPUCYILIEro (PU3NUECKON HAYKE;

5) Tpy10BOro BoCHUTAHMSA:

HHTEpeC K pasnudHbIM chepaM MpodecCHOHANBHON NEITENbHOCTH, B TOM YUCIIE CBA3aHHBIM C (PU3MKOM M TEXHHMKOH, YMEHHE COBEpILATh OCO3HAaHHBIN
BBIOOp OynyImei mpodeccuu U peaTn30BbIBaTh COOCTBEHHBIE KIN3HEHHBIE TIIaHbI;

TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPA30BaHMIO B 00IACTH (PM3UKH HA TIPOTSHKEHUHN BCEH JKHM3HU;

6) IKOIOrM4eCKOro BOCIIHTAHMS:

c(OpPMUPOBAHHOCTh 3KOJIOTHUECKON KYJIbTYPbI, OCO3HaHHUE INI00AIEHOTO XapaKTepa 3K0JIOTMYECKUX Ipo0iieM;

[JTAHUPOBAHKE U OCYIIECTBICHUE JEHUCTBUI B OKpYKaIOLIEH cpefie Ha OCHOBE 3HAHUS LeJIed yCTOMYMBOrO pa3BUTHUS YETIOBEUECTBA;

pacLIMpeHre ONbITa JeTEIIbHOCTH SKOJIOTMYECKO HalpaBICHHOCTH HA OCHOBE MMEIOLINXCS 3HAHUH 10 (QU3HKE;

7) HEHHOCTH HAYYHOI'0 O3HAHMS:

c(OpMUPOBAaHHOCTH MHUPOBO33PEHHS], COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3NUECKON HAYKH;

OCO3HaHHUE IIEHHOCTH HAyYHOH JeATelbHOCTH, TOTOBHOCTh B Ipolecce U3ydeHus! GU3MKH OCYLIECTBISITh MPOEKTHYIO U UCCIIEI0BATENbCKYIO 1€5 TEbHOCTD
WHIUBUAYAIBHO U B TPYIIIE.
METANPEIMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/ibHbIE YHHBEpPCcAIbHbIE YUeOHbIE e CTBUS
BazoBble 1ornueckne geficTBus:

CaMOCTOATENIFHO HOPMYIINPOBAThH U aKTYaJIU3UPOBATh IPOOJIEMY, paccMaTpUBATh €€ BCECTOPOHHE;



OIIPENENSTh 1ENH JISITCIBHOCTH, 33/1aBaTh MapaMeTPhl U KPUTCPUU UX TOCTHKCHUS;

BBISIBJISTH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMAaTPUBAEMBIX (DU3UUYECKUX SBIICHUSIX;

pa3pabaThIBaTh IJIaH PelIeHHsI TPOOIEMBI C YUETOM aHaJIM3a UMEIOLINXCS MaTepHaIbHBIX M HEMaTepHAIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBHI B AEATEIHLHOCTD, OLIEHUBATH COOTBETCTBHE PE3YJILTATOB LIENSAM, OLEHUBATH PHUCKH TOCIEACTBUI IEITEIbHOCTH;

KOOPAWHHUPOBATH U BBIIIOJIHATH pa60Ty B YCIIOBUAX PCaJIbHOI'0, BUPTYAJIbHOI'O 1 KOM6I/IHI/IpOBaHHOFO B3aI/IMOILCI\/'ICTBI/IH;

Ppa3BUBATh KPECATUBHOC MBIIIIJICHUEC ITPU PCIICHUHN KU3HCHHBIX HpO6JI€M.

Ba3zoBble ucciaenoBareabckue aeiicTBUS:

BJIaJACTh Haquoﬁ TepMPIHOJIOFHCP'I, KJIIOYEBBIMU ITOHATUAMU U MCTOJaMHU (bPI3I/I‘{CCKOI>'I HAayKU,

BJIaJA€Th HaBbIKaMH y‘le6HO-HCCJIeILOBaTeHLCKOI7] u HpOCKTHOfI JACATCIIBHOCTHU B O6J'IaCTI/I (1)I/I3I/IKI/I, CHOCO6HOCTBIO U TOTOBHOCTBIO K CaMOCTOATCIIbBHOMY
MOMCKY METOJIOB pelleHus 3a7ad PU3NIECKOro COJepIKaHusl, IPUMEHEHUIO Pa3InYHbIX METOAOB TIO3HAHUS,

BJIAJIETh BUJIAMH JEATEIbHOCTH IO MOJTy4E€HHIO HOBOTO 3HAHUS, €70 WHTEPIIPETAIIH, TPEe0O0pa30BaHUIO U MPHUMEHEHHUIO B Pa3INYHbIX YU€OHBIX CUTYalHsX,
B TOM YHCIIE TP CO3J]AHUU YIEOHBIX TIPOEKTOB B 00JIACTH (DU3HKH;

BBIABJIATE NPUYUHHO-CIICACTBEHHBIC CBA3U U aKTYaJIM3UPOBATH 3aav1y, BbIABUT'aTh TUIIOTE3Y eé pCICHUA, HAXOAUTDb aprYMCHTEI JId JOKa3aTCJIILCTBA CBOUX
YTBEPKJICHUH, 33]1aBaTh [IAPAMETPhl U KPUTEPUU PELICHUS;

AHAJIU3HUPOBATH MOJYYCHHBIC B XOJA€ PCHICHHUA 3aJadr pPE3yJIbTaTbl, KPUTHYCCKU OLUCHUBATH HUX JOCTOBEPHOCTH, IMPOIrHO3MPOBATH M3MCHCHHE B HOBBIX
YCIIOBUSX;

CTaBHTh B (POPMYJIMPOBATH COOCTBEHHBIE 3a]]aul B 00Pa30BaTENBHON JeATEILHOCTH, B TOM YHCIIE TPU U3yYeHUH (PU3UKU;

naBaThb OLUCHKY HOBBIM CUTYyallUsAM, OLICHUBATH HpI/IO6peTéHHI)II71 OIIBIT,

YMETh MePEHOCUTH 3HAHUS 110 PU3HKE B MPAKTHYECKYIO 00TACTh )KU3HEEATETbHOCTH;

YMETb WHTETPUPOBATh 3HAHUA U3 Pa3HBIX MIPEIMETHBIX 00IacTeil;

BBIIBUTATh HOBBIE UJIEH, IPEAJIaraTh OPUTHHAIBHBIE MTOIXO/IbI M PEIICHIS;

CTaBHTh MPOOJIEMBI U 33J1a4H, JIOMYCKAIONIHE ANbTEPHATUBHBIC PEIlICHHS.

Pa6oTa ¢ nnopmanueii:

BIIAJIETh HABBIKAMH TONyYeHUsT WHGOpMAIK (PU3NIECKOTO COMEpKAHUSI M3 MCTOYHHKOB PA3HBIX THIIOB, CAMOCTOSITEIEHO OCYIIECTBIIATH ITOWCK, aHAJU3,
CHCTEMAaTHU3aIMIO M HHTEPIIPETANINI0 WH(OPMAIINH PA3TUIHBIX BUJOB U ()OPM IIPEICTABICHNUS;

OLIEHWBATh JIOCTOBEPHOCTH WH()OPMAITNH;

WCIIONB30BaTh CPEACTBA HHOOPMAITMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUN B PEIIEHUH KOTHUTUBHBIX, KOMMYHUKATHBHBIX W OPTaHU3AIMOHHBIX 33124
¢ coOmoneHneM TpeOOBaHWH SPTOHOMHKH, TEXHUKH O€30MaCHOCTH, THTHEHBI, PecypcocOepeKeHus, MPaBOBBIX M 3THYECKUX HOPM, HOPM HH(OPM AIIMOHHON
0€e30MacHOCTH;

CO3/1aBaTh TEKCTHI (PH3UIECKOTO COMEpKAHUS B PA3IHMUHBIX opMaTax ¢ yu4€ToM Ha3HA4YeHUs WH(OPMAINH U IIEIeBON ayJAUTOPUH, BRIOUPAsT ONTHUMAIbHYIO
(hopMy TIpenCcCTaBICHUS U BU3yaTH3aIHH.

KoMMyHHMKaTHBHBIE YHUBEpPCaJbHbIe YUeOHbIe 1eiicTBHS:

OCYIIIECTBIIATH OOIIEHNEe Ha YPOKaxX (PU3UKU ¥ BO BHE-YPOUHOU JESITETHHOCTH;

pacno3HaBaTh MPEAITOCHUTKN KOH(MIUKTHRIX CHTYAIlMid M CMSTYaTh KOH(IIUKTEI;

Pa3BEPHYTO M JIOTHYHO U3JIaraTh CBOIO TOYKY 3PEHHS C UCTIOIh30BAHUEM SI3BIKOBBIX CPEJICTB;

MMOHMMATh U HCIIONIb30BATh MPENMYIIECTBA KOMAHIHOW U MHIUBUIYaIbHON paboTHI;

BBIOMPATh TEMATHKY U METOJIBI COBMECTHBIX JIEMCTBHIA C YIETOM OOIIUX WHTEPECOB M BO3MOXKHOCTEH KaXKJIOTO WiIeHa KOJUIEKTHBA,

MPUHUMATH II€TH COBMECTHOW JeATeIbHOCTH, OPTraHU30BBIBATH M KOOPAMHHUPOBATH [JEUCTBHUA TO €€ JOCTIKEHWIO: COCTaBIIATh IUIaH JCHCTBUH,
pacnpenensTh poyid C yu€TOM MHEHUH y4aCTHHKOB, 00CYKIaTh PE3yIbTaThl COBMECTHOM PabOTHI;

OLIEHUBATh KAYECTBO CBOETO BKJIAJ[a M KKJOr0 YYaCTHUKA KOMAaH bl B OO pe3yabTaT 1Mo pa3paboTaHHBIM KPUTEPHUSIM;



MpeAIaraTh HOBBIE MPOEKTHI, OLICHUBATD UICH C TIO3ULMH HOBU3HBI, OpPUTHHAIBHOCTH, IPAKTHUECKOH 3HAYMMOCTH;

OCYLIECTBIIATH O3UTHBHOE CTPATErHUECKOE MOBEICHNE B PA3TIMUHBIX CUTYaLlUsX, IPOSBISITH TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIUATHBHBIM.
PerynsiTuBHbIE YyHUBepCcaAJIbHbIE YUeOHbIE 1€l CTBUS
Camoopranusanus:

CaMOCTOSATEIFHO OCYIIECTBIISITh MMO3HABATENBLHYIO ACSTEIFHOCTh B 007acTH (PM3UKH M aCTPOHOMHH, BBISBIATH MPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH
cOOCTBEHHEBIE 3aJa4H;

CaMOCTOSATEIIFHO COCTAaBIATh IUIAH PEHIeHUs PAacUETHBIX M KAaueCTBEHHBIX 3ajlay, TUIAH BBIOJTHEHHS MPAKTUYECKOW PabOTHl C Y4ETOM HMEIOMIUXCS
PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH U MPEIOUYTCHHIA;

JlaBaTh OLICHKY HOBBIM CHUTYaIUsIM;

pacmupsTh paMKH y4eOHOT0 IpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTEeHHUN];

JieniaTh OCO3HAHHBIN BBIOOD, apIrYMEHTHPOBATH €ro, OpaTh Ha cedsi OTBETCTBEHHOCTD 3a PEIICHHE;

OIICHUBAThH TPUOOPETEHHBIN OIIBIT;

CTOcO0CTBOBATH (POPMUPOBAHHIO U MPOSBICHUIO PYIHUIINU B 001acTH (PU3NKH, TOCTOSHHO TIOBBIIIATH CBOM 00pa30BaTeNbHBIN U KyJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, YMOUHOHAJIBLHBI HHTEJJIEKT:

JlaBaTh OIEHKY HOBBIM CHUTYAIIUSIM, BHOCHTb KOPPEKTHBBI B JISITEIBHOCTh, OIICHUBATH COOTBETCTBUE PE3yIbTATOB LIEIISIM;

BIIQJICTh HAaBBIKAMH [TO3HABATENLHOM pepiieKCHN KaKk 0CO3HAHUS COBEPIAEMBIX JICHCTBUN M MBICIUTENHHBIX MPOILIECCOB, HX PE3YJIHTATOB ¥ OCHOBAHUH;

WCTIOJIb30BaTh MPUEMBI peIIeKCHH ISl OIICHKH CHTYalliH, BEIOOpa BEPHOTO PEIleHHUS;

YMETh OIIEHWBATh PUCKH U CBOEBPEMEHHO IIPUHUMATH PEIIEHUS 110 HX CHIKEHHIO;

MIPUHUMATH MOTUBBI X apTYMEHTHI IPYTHX IIPHU aHAIIN3€ PE3YNIbTATOB JIEITENFHOCTH;

MPUHUMATH ce0sl, TOHUMasi CBOU HEJIOCTATKH M JJOCTOMHCTBA;

MIPUHUMATH MOTUBBI X pTYMEHTHI IPYTHX IIPH aHAIIN3€ PE3YNNbTATOB JIESTENFHOCTH;

MpU3HaBaTh CBOE MPABO U MPaBO IPYTHUX HA OMINOKH.

B mporiecce TOCTHKEHUS! JIMYHOCTHBIX PE3YJIBTATOB OCBOCHHUS MPOTPaMMBbI 1O (M3HMKE Ui YPOBHS CPEIHEro OO0INEro oOpa3oBaHUs y 00y4aroIuxcs
COBEPILIEHCTBYETCS IMOIIMOHAIBHBIN HHTEIJIEKT, MPENIOAararonii ChOPMHPOBAHHOCTD:

CaMOCO3HAHMS, BKIIOYAIOIIET0 CIIOCOOHOCTh IMMOHMMATh CBOE IMOIMOHAIFHOE COCTOSHUE, BHAETh HAIPABIECHUS Pa3BUTHS COOCTBEHHON SMOIIMOHAIBHOM
cdepsl, OBITH YBEPEHHBIM B ce0€;

CaMOpETyTUPOBaHMUS, BKIIOYAIONIETO CAaMOKOHTPOJIb, YMEHHWE NPWHHUMATh OTBETCTBEHHOCTH 3a CBOE IIOBEIEHWE, CIIOCOOHOCTH aJanTHPOBATHCS K
SMOLMOHATEHBIM U3MEHEHHSIM H MPOSBIISATH THOKOCTH, OBITH OTKPHITHIM HOBOMY;

BHYTpPEHHEW MOTHBAIIH, BKIIOYAIOIIEH CTpEMIIEHHE K JOCTIKEHUIO [IENH U yCIIeXy, ONTHMU3M, HHAIIUATHUBHOCTh, YMEHHE AeHCTBOBATh UCXOMS M3 CBOMX
BO3MO>KHOCTEH;

SMIIATHH, BKITIOYAIONIEH CITOCOOHOCTh MOHUMATh AMOIIMOHAIBHOE COCTOSHUE NIPYTHX, YUUTBHIBATH €r0 MPH OCYIIECTBICHHUH OOMIEHHUS, CITOCOOHOCTH K
COYYBCTBUIO U COTIEPEKUBAHUIO;

COITMATBHBIX HABBIKOB, BKIIIOYAIOIIMX CIIOCOOHOCTH BHICTpaMBaTh OTHOIICHWSI C JPYTUMHU JFOJBMH, 3a00THTHCS, TPOSIBIATH HHTEPEC W pPa3penaTh
KOH(JIUKTEHI.

NPEIMETHBIE PE3YJIbTATbBI
K konny oOyuenus B 10 kj1acce npeiMeTHble pe3ysibTaThl HA 0a30BOM YPOBHE JAOJKHBI OTpaXkaTh C(hOPMHUPOBAHHOCTD Y O0YUAIOIINXCS] YMEHUH:
JEMOHCTPUPOBATh Ha MpUMepax poib U MecTO (U3UKK B (POPMHPOBAHHM COBPEMEHHOM Hay4YHOW KapTHHBI MUpA, B Pa3BUTHUH COBPEMEHHON TEXHUKH H
TEXHOJIOTUH, B IPAKTUYECKOM IEATENBHOCTH JIIO/IEH;



YUUTBIBATh TPAHUIIBI TPUMCHEHUS U3yYCHHBIX (PM3UYSCKUX MOJCIICH: MaTepualibHas TOYKa, MHEPIMAIbHAs CHUCTeMa OTCYETa, abCONIOTHO TBEPAOE TENO,
WJICATTbHBIN T'a3, MOJICNI CTPOCHUS T'a30B, KUJAKOCTEH U TBEPIBIX TEN, TOYCUHBINA FICKTPUUCCKUN 3apsi]l PU PEIICHUN GU3NICSCKUX 3a7a4;

pacrno3HaBaTh (PU3MYCCKUE SABICHUS (IIPOIECCHI) M OOBSICHATh MX HA OCHOBE 3aKOHOB MEXaHHKH, MOJICKYIISIPHO-KUHETHYCCKOW TEOPUU CTPOCHHMSI BEIIECTBA
U DJICKTPOJWHAMUKU: PAaBHOMEPHOE U DPABHOYCKOPECHHOE TPSMOJIUHEHHOE IBUKCHUE, CBOOOJAHOE TaJCHUE TeIN, JBIKEHHE IO OKPYXHOCTH, WHEpIIUS,
B3auMojelcTBre Tell, nuddy3us, OPOYHOBCKOE IABM)KECHUE, CTPOCHUE KUAKOCTEH M TBEPIBIX Tel, M3MEHECHHE 00bEMa TEN NpPU HArpeBaHWUU (OXJIAXKICHUH),
TEIUIOBOE paBHOBECHE, UCITAPEHUE, KOHICH A, IJIABJICHUE, KPUCTAJLTU3aIMs, KAIICHUE, BIAYKHOCTh BO3/lyXa, MIOBBIIICHUE JaBJICHUS I'a3a PU ero HarpeBaHuU B
3aKpBITOM COCYZE, CBSI3b MKy apaMeTpaMHU COCTOSIHUS Ta3a B H30MpoLIeccax, DIISKTPU3ALMs Tel, B3aUMOSHCTBUE 3aps/IOB;

OIUCHIBATh MEXaHMUYECKOE ABIKEHUE, HCIONB3Ys (pU3MUeCKHe BEMUYMHBL KOOPJMHATA, MyTh, NEpEMEIIeHUE, CKOPOCTh, YCKOPEHHE, Macca Tena, CHJa,
HUMITYJIBC TECJIa, KMHCTUYCCKAsd SHEPrusd, MNOTCHIHAJIbHAA 3HEPIuiaA, MCXaHHYCCKas pa60Ta, MCXaHHU4YCCKasA MOIIHOCTH, MpPHU OIMMCAHWU IPABUIIBHO TPAKTOBATH
(UBUYECKUIA CMBICIT MCIIOJIb3YEMBIX BETUYMH, UX O0O3HAUEHUS W CMHHUIIBI, HAXOMUTHh (DOPMYIIBI, CBSI3bIBAIONINE NAHHYIO (DU3MYECKYIO BEIWYHHY C JIPYTUMH
BCIIMYMHAMM,;

ONMCBIBATE M3YUCHHBIC TCIIJIOBBIC CBOMCTBA TeJI M TEIMJIOBEIE SABJICHUA, HCIIOJIb3YA (1)I/I3I/I‘IGCKI/IC BCIIMYMHBL: OABJICHUE Ta3a, TEMIIEpaTypa, CpCaAHAA
KMHCTUYCCKAasd DHEPrusd XaoTUYCCKOIro ABMIKCHUA MOJICKYJI, CPEAHCKBAJIpaTUIHAsA CKOPOCTh MOJICKYJI, KOJIMYCCTBO TCIJIOThI, BHYTPCHHASA SHEPI U, pa60Ta rasa,
KOBq)q)I/IHI/IeHT IIOJIE3HOI'O HeﬁCTBHH TEIJIOBOI'O0 ABUTATENA, IMIPU ONMMMCAHUUN MIPABUIIBHO TPAKTOBATh (1)1/131/111ec1<1/1171 CMBICJT UCITIOJIB3YEMBIX BEIIMYMH, UX 0003HaYEHUS
1 CAUHWIbI, HAXOOUTh (bOpMy.]'II)I, CBA3BIBAIONIUEC JAHHYIO (1)I/I3I/I‘ICCKYIO BCIIMYUHY C IPYTUMU BEIIMUHNHAM,

OITUCHIBATh M3YYECHHBIE JIEKTPHUUECKHE CBOIMCTBA BEIIECTBA M JJICKTPUUYECKUE SBJIEHUS (TIPOIECChI), UCTIONB3YS (PU3MUECKHE BEIUYMHBI: dJIEKTP HUSCKHN
3apsa, SJIEKTPUYECKOE I10Jie, HANPsKEHHOCTh I10JIsA, IMOTEHIIMAJ, Pa3HOCTh IIOTCHIIMAJIOB;, IPH OMNHMCAHUU MPABUIILHO TPAKTOBATh (DU3UUYCCKUM CMBICI
MCTIOJIb3YEMBIX BEITUYMH, WX 0003HAYEHUSI U €IUHHUIIBL;, YKa3bIBATh (DOPMYIIBI, CBS3BIBAIOIIME JaHHYIO GU3HYECKYIO BETUYMHY C IPYTUMH BETHYMHAM U,

aAHAJTM3UPOBATh (PU3MUECKHUE IIPOIIECCHI W SBJICHHS, WCIONB3YSA (M3WMYECKHE 3aKOHBI W IPHUHIMITBI: 3aKOH BceMHupHOro TsaroreHus, I, II m III 3axoHBI
HeloToHa, 3aK0H COXpaHEHHS MEXaHHMYECKOW DHEPTrHH, 3aKOH COXpPaHEHHUS WMITYJbCa, MPUHIWII CYMEPHO3UIINHA CHJI, TPUHIUI PAaBHOMPABUS WHEP IHATHHBIX
CHCTeM OTCY€Ta, MOJEKYJISIPHO-KHHETHUECKYI0 TEOPHIO CTPOEHHS BEIIECTBA, Ta30BbI€ 3aKOHBI, CBS3b CpEeAHEW KHHETHYECKOH IHEPTUU TEIUIOBOTO IBMKEHUS
MOJIEKYJI C aOCONIOTHOW TEMIIepaTypoH, MEpPBbI 3aKOH TEPMOJWHAMUKH, 3aKOH COXPAaHEHHS JJICKTPUYECKOro 3apsija, 3akoH KyloHa, mpu 3TOM pasiauyarthb
CIIOBECHYIO (DOPMYTHMPOBKY 3aKOHA, €T0 MATEMAaTHIECKOE BRIPAKCHUE M YCIOBHSI (TPAHUITBI, 00IACTH ) TPUMEHIUMOCTH;

OOBSICHATh OCHOBHBIE TPWHITUIBI JEWCTBUS MAIIWH, MPHOOPOB M TEXHHYECKUX YCTPOKMCTB; pa3MdaTh yCIOBHS MX O€30MaCHOr0 HWCIIONB30BAHUS B
TIOBCEIHEBHOM KH3HM,

BBITIONHATH IKCIIEPUMEHTHI 110 WCCIIEOBAHUIO (DH3MYECKUX SBJICHWU M TPOIECCOB C HCIOIB30BAHMEM NPAMBIX M KOCBEHHBIX H3MEPEHHH, MpPH STOM
(dhopmynupoBaTs TpobieMy/3amady W THIIOTE3Y y4eOHOTO DJKCIepUMEHTa, COOMpaTh YCTaHOBKY W3 TMPEUIOKEHHOTO0 OOOpYAOBaHHWSA, MPOBOIUTH OMBIT U
(hopMyIHpPOBATH BHIBOMKI;

OCYIIIECTBIIATH MPSIMBIE M KOCBEHHBIE U3MEpeHUs (PM3MUECKIX BETHYUH, IIPH 3TOM BHIOMPATh ONTHUMAIEHBINA CIIOCO0 M3MEPEHUS U MCIIOIb30BaTh M 3BECTHBIC
METO/Ibl OLICHKHU NOTPEIIHOCTEH U3MEPEHNU;

WCCIIEZIOBATh 3aBUCUMOCTH MEXNYy (HU3MYEeCKUMHU BEIWMYWHAMH C WCIIONB30BAHWEM TMPSMBIX HM3MEPEHHM, TpPU 3TOM KOHCTPYHPOBAaTh YCTaHOBKY,
(bMKCHPOBATh PE3YIIbTATHI MTOMYYEHHON 3aBUCUMOCTH (PH3NYECKUX BEJTHMYMH B BUAE TaOIHI] U TpadUKOB, JIENaTh BHIBOABI IO PE3YIIbTATaM HCCIIEJOBAHHS,

coOroIaTh TIpaBmiia OE30MacHOTO TPyAa MPH MPOBEISHUH HCCIEJOBAHUNA B paMKax Y4eOHOTO 3KCIIEpUMEHTa, YaeOHO-HCCIeNOBATENBCKON W MTPOESKTHOM
JESITETHHOCTH C HCITONIb30BaHUEM M3MEPHUTENBHBIX YCTPONUCTB U JIAO0OPATOPHOTO 000pYIOBaHUS;

pemaTts pacu€rHble 3a/1a4l C SBHO 3aJIaHHOW (YM3WYECKON MOJENbI0, HCIONb3Ys (PU3NYECKHE 3aKOHBI M MPUHIIMIIEI, HA OCHOBE aHAIIM3a YCIOBUS 3aJla4d
BBIOMpATh (PU3MYECKYIO MOJIENb, BBIACIATh (PH3NUECKHE BEMHYUHBI U (POPMYIIBI, HEOOXOAUMEBIE TSl €€ PelIeHrs, TPOBOIUTh PACUETHI U OIEHHBATh PEAbHOCTH
TTOJTyYEeHHOTO 3HAYeHUsT (DU3HUECKON BETNUYMHBL;

peliaTh Ka4eCTBeHHBIE 33J[a9i: BRICTPAUBATh JIOTHYECKH HEITPOTHBOPEUHBYIO IIETIOUKY PACCYKIIEHHUH C OIMOpOil Ha M3ydeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(hm3HuecKue SBIICHNS;



WCIIONBb30BaTh TPH PCIICHUU YYEOHBIX 3aJa4 COBPEMCHHBbIC HH(OPMAIMOHHBIC TEXHOJOTHMHM JUIS TIOUCKA, CTPYKTYPHPOBAHUS, HHTEPIPETAMH U
MPEACTABIICHUsT y4eOHOW U HAyYHO-TIONMYJSAPHONH WHGOpPMAIMK, TONYYCHHOW W3 pa3IUYHBIX KMCTOYHUKOB, KPHUTUYECKHA aHAIM3MPOBATH IOIYyYaeMYIO
UH(pOPMAaIHIO;

MPUBOJUTH MIPUMEPHI BKJIaJa POCCHUMCKHX M 3apyOSKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, OOBSICHEHHUE MPOIIECCOB OKPYXKAIOIIET0 MUPA, B PA3BUTHC
TEXHUKU U TEXHOJIOTUH;

KCIIOIb30BaTh TCOPETHUUCCKUE 3HAHUS 10 (PU3KKE B TIOBCEAHEBHOM JKU3HHM ISl 00ecieueHUs] 0€30IaCHOCTH TPU O0pAIeHUH ¢ TPUOOpaMH U TeX HHYECKUMU
YCTPOWCTBAMHU, JUTsl COXPAHEHUS 3/IOPOBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOI0O MOBEJCHUS B OKPYKAFOILEH Cpeie;

paboTath B TPYIIE C BBHINOJHEHHUEM pPAa3IMYHBIX COIMATIBHBIX POJICH, IJIAHMPOBATh PA0OTy TPYIIIBI, PANMOHAILHO PACIPEACHATh OOS3aHHOCTH HU
IUTAHUPOBATh JEATEIHPHOCTh B HECTAHIAPTHBIX CUTYyaIMsIX, aJeKBaTHO OIIEHMBATh BKJAJ KaXKIOTO M3 YYaCTHUKOB TPYIIIBI B PEIICHHE paccMaTpHBaeMOi
MPOOIIEMBI.

K konity oOyuenust B 11 ky1acce npejiMeTHbIC Pe3yJIbTaThl HA 0a30BOM YPOBHE JIOJKHBI OTPaXKaTh CHOPMHUPOBAHHOCTD y 00YYAIOIIUXCS YMEHUM:

JIEMOHCTPUPOBATh HA MPHUMEPaX Pojb U MECTO (PU3MKH B (DOPMHUPOBAHWUM COBPEMEHHOW HAyYHOH KapTHHBI MUPA, B PAa3BUTHU COBPEMCHHOM TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYECKOHN JCATEIILHOCTH JIFOJICH, 1IEIIOCTHOCTh M €MHCTBO (PU3NYECKON KapTUHBI MUPA;

YYIUTHIBATH TPAHUITBI PUMEHEHUS N3YUCHHBIX (PU3MIECKMX MOJAENEH: TOYCUHBIN AIEKTPUUSCKU 3apsia, JTyd CBETa, TOUCUHBIA MCTOYHHUK CBETA, sSIEpHAs
MOJIEJIb aTOMa, HYKJIOHHAs MOJIE/Ib AaTOMHOTO sIIpa MPH PEelIeHUH (PU3MUECKUX 3a]1a4;

pacro3HaBath (usnueckre sBieHUs (IPOLECChl) U OOBACHATH MX HA OCHOBE 3aKOHOB 3JICKTPOJMHAMHKHA W KBAaHTOBOM (M3MKH: 3JIEKTpUYECKas
MIPOBOJIMMOCTD, TEILIOBOE, CBETOBOE, XUMHIECKOE, MATHUTHOE JICUCTBHS TOKA, B3aUMOJEHCTBHE MAarHUT OB, YJICKTPOMAardHuTHASI HHIIKITUS, TCHCTBUE MarHUTHOTO
MOJIS Ha TPOBOJHHUK C TOKOM W JBIDKYIIMMCS 3apsii, DJICKTPOMArHUTHBIC KOJIEOAHWS M BOJHBI, MPSIMOJIMHEHHOE pAacIpOCTpaHEHHWE CBETa, OTPaKeHUE,
npeaoMicHue, UHTepbepeHiusa, audpakiys ¥ IOJIpHU3alMs CBeTa, IUCHepcHs cBera, Qortodnekrpuueckuil 3 ekt (porosddexr), CBETOBOE IaBIICHUE,
BO3HWKHOBEHHE JIMHEHYIATOr 0 CIIEKTPa aToMa BOJIOPO/Ia, ECTECTBEHHAs M HCKYCCTBEHHAs PaIl0aKTHBHOCTD;

OIMCHIBAaTh HW3YYCHHBIE CBOMCTBAa BEIIECTBA (IJIEKTPHUECKHE, MATHUTHBIC, ONTHYECKHE, OJJIEKTPUYECKYIO MPOBOIUMOCTh pPAa3IMYHBIX Cpen) U
3JIEKTPOMAarHUTHBIE SBJICHUS (TIPOIECCHI), UCTIONB3Yysd (U3NUECKHE BETWYHHBI: DJIEKTPUUIECKAN 3apsijl, Chjla TOKa, dJEKTPHYECKOEe HAIpPsDKEHHUE, DIEKTPUYIECKOe
COINPOTHUBJIEHNE, PA3HOCTH MOTEHIINAJIOB, 3JEKTPOABIKYIIAs CHiIa, padoTa TOKa, WHAYKIUS MAarHUTHOTO TOJs, cuia Awrepa, cuia JlopeHna, HHIyKTHBHOCTD
KaTYIIKA, JHEPTUs JJEKTPUYECKOro W MAarHWTHOTO TOJeH, MEepuoJ W dYacToTa KoimebaHWid B Kojie0aTenbHOM KOHTYpE, 3apsll W CHJIa TOKa B ITpOIEecce
TapMOHHMYECKUX AJIEKTPOMATHUTHBIX KolleOaHWU, (POKYCHOE pacCTOSHUE M ONTHYECKAs CHJIAa JTMH3BI, IPH OMMCAHUH MPABWIIBHO TPAKTOBATh (DM3WUYECKHIA CMBICT
HCIIONB3yEeMbIX BEIHYWH, X 0003HAYEHUS U eIUHUIIBI, YKA3bIBATh (POPMYIIBI, CBSI3BIBAIOIINE TaHHYIO (PH3NYECKYIO0 BETUYHHY C JPYTUMHU BEINUMHAMU;

OIMCHIBATh M3yUEHHBIE KBAHTOBEIE SIBIICHUS U MPOIECCHI, UCTIONB3YS (YM3MUECKU e BEMTUIHHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JUIMHA BOJTHBI M YaCTOTa
CBETa, DHEPIrus W HMITyJbC (OTOHA, TEPHOA MOTypacmaaa, SHEPTHs CBSI3M AaTOMHBIX SAEp, MPH OMHCAHWU TPABIIIBHO TPAaKTOBATh (H3UYECKUN CMBICI
WCIONB3yEeMbIX BEIMYWH, NX 0003HAYSHHS U €IWHUIIBI, YKa3bIBATh (POPMYIIBI, CBSI3BIBAIOIINE NAHHYIO (DH3HYECKYIO BEJTHYMHY C APYTUMH BETUIMHAMU, BEIYUCIISATh
3HaueHue (HU3MIECKON BEITNINHBL;

aHANM3UPOBATh (U3MYECKHE TIPOLECCHl W SBJICHUS, HCIONB3YyS (QU3NYEeCKWe 3aKOHBl W MPHHIUIEL: 3akoH Owa, 3aKOHBI ITOCIEAOBATENFHOTO U
MapauIeIbHOTO COENWHEHHS! MPOBOAHHUKOB, 3aKOH JIoyms—JIeHIia, 3aKOH AIEKTPOMATHUTHOW WHAYKIIUH, 3aKOH MPSIMOJIMHEHHOTO pacHpoCTpaHEHHsS CBeTa,
3aKOHBI OTPAXKEHUS CBETA, 3aKOHBI MPEOMJICHHS CBETa, ypaBHeHHe DiHIITeHa st PpoToddderra, 3aKOH COXpPAHEHUS YHEPTUH, 3aKOH COXPaHEeHUs UMITYJIhCa,
3aKOH COXPAaHEHWsS DSJIEKTPUYECKOro 3apsija, 3aKOH COXPAaHEHUsS MacCOBOTO YHCIa, MOCTYNaThl bopa, 3aKOH pajlOaKTHBHOIO pacraja, MpH 3TOM pa3ndaTth
CIIOBECHYIO (hOPMYITUPOBKY 3aKOHA, €r0 MaTeMaTHIECKOE BRIpKEHHE U YCIOBUS (TPaHMIIBL, 0071acTH) MPUMEHUMOCTH;

OIIpENeNATh HAIIPaBIIEHUE BEKTOPa WHAYKIIMA MarHUTHOT'O TTOJIS IIPOBOIHUKA C TOKOM, CHIJIBI AMriepa u cvitbl JlopeHia;

CTPOUTH W OIMCHIBATh NU300paKeHHE, CO3/1aBaeMOe TUIOCKAM 3€PKaJIOM, TOHKOH JIMH30M;

BBITIONHATh IKCHEPUMEHTHI M0 HUCCIEIOBAHUIO (PU3MUECKUX SBJICHUW W TPOIIECCOB C HCIOIB30BAaHMEM NPSMBIX W KOCBEHHBIX W3MEPEHUU: TPU STOM
(dhopmynupoBaTh TpobieMy/3alady U THIIOTE3Y Yy4eOHOTO 3KCIIEPUMEHTa, COOMpATh YCTAaHOBKY W3 TNPEUIOKEHHOTO0 OOOpYAOBaHUS, MPOBOIUTH OMBIT U
(hopMyIHpPOBATH BHIBOJIEI;



OCYIIECTRIIATE TPAMBIC U KOCBEHHBIC H3MEPECHHUS (PU3UUCCKUX BETHYUH, TPU 3TOM BBIOMPATH ONMTHMAJBHBIH CITOCOO U3MEPEHHSI U UCITOIB30BATh H3BECTHRIC
METO/IbI OLICHKH MOTPEHIHOCTEH H3MEpCeHHUH;

UCCIICAOBATh 3aBHCUMOCTH (PU3MYECKUX BEIUYUH C HCIOJIBb30BAHUEM INPSMBIX HM3MEPEHUH: NMPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DHMKCHPOBATH
pe3yNbTaThl TOTYYECHHOW 3aBUCUMOCTH (PU3NUIECKHX BEIIMYHMH B BU/IC TAOIHIL U rpadUKOB, IeIaTh BHIBOBI 10 PE3yIbTaTaM HCCICOBAHUS;

coOMr0IaTh TpaBuia OE30MacHOr0 TPyJAa HPHU MPOBEACHUH HCCIICAOBAHUI B paMKaX y4eOHOTro SKCIEPUMEHTA, y4eOHO-HCCIEI0BATEIbCKOW U MPOCKTHON
JEATEIBHOCTH C MCIOJIb30BAHMEM M3MEPHUTEIbHBIX YCTPOMCTB 1 JTJaOOPaTOPHOro 000PYAOBaHNUS;

pelath pacyéTHbIC 3a/1a4M C SIBHO 3a/IaHHOW (PM3MYECKOH MOJENbIO, UCTIONb3Ys (pU3MYECKHe 3aKOHBI M MPUHIIMIIBI, Ha OCHOBE aHAllM3a yCJIOBHUS 3a/a4d
BBIOMpATh (PU3UYECKYIO MOJECNb, BBIICIATh (U3MUYSCKUE BETUUUHBI U (HOPMYJIbI, HEOOXOAMMBIC [UIsi €€ pelICHHs, TIPOBOAUTH PAcUYEThl U OLICHUBATH PEATbHOCTh
MOJYYCHHOTO 3HAYCHHST (PH3MUYCCKOI BEITUYNHBI;

pelraTh KauecTBeHHbIE 3a/Ia4H: BHICTPAUBATh JIOTHYSCKU HEIPOTHBOPEUMBYIO IIETIOYKY PACCYXICHUH C OMOpPON HAa M3yYeHHBIC 3aKOHbI, 3aKOHOMEPHOCTH U
(u3nuecKue SBIICHUS;

UCIIOJIb30BATh MPU PEIICHUH Y4eOHBIX 3aJad COBPEMEHHbIC WH(OPMAIMOHHBIC TEXHOJOTMHU IS TOUCKA, CTPYKTYPUPOBAHUS, WHTEPHpPETAIMH M
NpeNCTaBICHUsS Y4eOHOW M Hay4YHO-NOMYJISIPHOH WHGOPMAIIMKM, TOJYYEHHOW W3 PAa3IMYHbIX HCTOYHHUKOB, KPUTHYECKH aHAIM3UPOBATH IOJIyYaeMy o
nH(popMaIuio;

OOBSICHATh TIPUHIUIBI JCHCTBHUSI MAIIWH, TIPUOOPOB U TEXHHYECKHX YCTPOWCTB, pa3jinyaTh YCIIOBUS UX O€30IIACHOTO HCIIOIb30BAHHS B MOBCEIH CBHOM
KU3HM;

NPUBOJUTH MPUMEPHI BKJIAJa POCCHICKUX U 3apYOCKHBIX YUEHBIX-(HU3UKOB B Pa3BUTHE HAYKH, B O0OBSICHEHHE MPOIECCOB OKPYKAIOIIEro MUPa, B Pa3BUTHE
TEXHUKH M TEXHOJIOTHIA;

HCIIOJIb30BATh TEOPETUUCCKUE 3HAHUS M0 (DH3HMKE B TIOBCEIHEBHOM MU3HH IS 0OecrieueH st O€30MacHOCTH MPH 0OPAIEHHH C TPUOOPaMHU U TEX HHIECCKUMH
YCTPONCTBAaMH, JIJIsl COXPAHEHHUS 3I0POBbSI U COOJIOICHHSI HOPM KOJIOTHYECKOr0 MOBEACHHS B OKPYKArOIIei cpere;

paboTaTth B TPYIINE C BBIMOJHEHHEM pA3IUYHBIX COLMAIBHBIX POJCH, IUIAHUPOBATh PabOTy TPYIIIbI, PAIMOHAIBHO PACHPENCITh OOS3aHHOCTH H
IUTAHUPOBATh JICATENLHOCTh B HECTAHAAPTHBIX CHTYAIMsX, aJCKBATHO OICHUBATh BKJIAJ Ka)XIOr0 M3 YYaCTHHKOB TPYIIBI B PEHICHHE paccMaTpHBacMOi
IPOOIIEMEL.



TemaTnueckoe mianuposanue 10 kiace

KoanuecTBO 4acoB

Ne n/m HauMeHOBAHHE Pa3ie;oB H TEM IPOIPAMMBL Kontp | Ipakr DJleKTpOoHHBIe (MM poBbIe) 00pa3oBaTeJbLHbIE
Bcero pecypenl
padoTsl | padoThI
Pazgen 1. PUSUKA U METOJAbI HAYYHOI'O ITIO3HAHUA
1.1 du3KKa 1 METOABI HAYYHOT'O TO3HAHUS 2 bubmmoreka ITOK https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 2
Paznen 2. MEXAHUKA
2.1 Kunemaruka 5 bubmmoreka ITOK https://m.edsoo.ru/7f41bf72
2.2 JluHaMuKa 7 bubmunorexa [TOK https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpaHEHHS B MEXaHUKE 6 1 1 bubmunorexa [TOK https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 18
Pazaen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJANHAMUKA
3.1 OCHOBBI MOJICKYJISIPHO-KMHETHYECKOH TECOPUHU 9 1 bubmunorexa ITOK https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJAMHAMUKH 10 1 bubmnorexa ITOK https://m.edsoo.ru/7f41bf72
3.3 ATpEraTHbIE COCTOHMA BetecTa. Pasosyie 5 bubmunorexa ITOK https://m.edsoo.ru/7f41bf72
MePEXOJIbl
Hroro mo pasneny 24
Paznen 4. JJIEKTPOJAMHAMUMKA
4.1 DJIeKTPOCTATHKA 10 1 bubmunorexa ITOK https://m.edsoo.ru/7f41bf72
4.2 TocTosnmiit SnexTpureckuit Tok. Toku B 12 1 bubmunorexa ITOK https://m.edsoo.ru/7f41bf72
pa3IUYHbIX Cpeax
Utoro no pazueny 22
PesepBHOE BpeMmst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 3
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TemaTnuyeckoe mianuposanue 11 kiaace

KoanuecTBO 4acoB

Ne HauMeHOBAHHE Pa3ie;oB H TEM IPOIPAMMBL Kontp | Ipakr DJlIeKTpOoHHBIe (MM poBbIe) 00pa3oBaTeJbLHbIE
n/n Bcero pecypeni

padoTsl | padoThI
Pazaen 1. JIEKTPOAUHAMMUKA
1.1 MarauTHOE 1oJie. DNeKTPOMAarHuTHAsE MHYKIIHS 11 1 3 bubmuoreka LIOK https://m.edsoo.ru/7f41c97c
Hroro no pazueny 11
Paznea 2. KOJIEBAHUS 1 BOJIHBI
2.1 MexaHHuYeCKUE U 3JICKTPOMArHUTHbIE KoJieOaHus 9 1 bubnuoreka LIOK https://m.edsoo.ru/7f41c97c
2.2 MexaHHueCKUe U 3JICKTPOMArHUTHbIC BOJIHBI 5 1 bubnuoreka LIOK https://m.edsoo.ru/7f41c97c
2.3 Omnrrka 10 3 bubmuorexa ITOK https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 24
Pazaen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUH OTHOCHUTEJBHOCTH
3.1 OCHOBBI CIIEIHATbHON TEOPUH OTHOCHTEIHHOCTH 4 1 bubnumoreka LIOK https://m.edsoo.ru/7f41c97c
Hroro no pazmeny 4
Paznea 4. KBAHTOBAS ®U3UKA
4.1 DJ1eMeHTBI KBAHTOBOM OITHKH 6 bubmuorexa ITOK https://m.edsoo.ru/7f41c97¢c
4.2 Crpoenne aToma 4 bubmuorexa ITOK https://m.edsoo.ru/7f41c97¢c
4.3 ATOMHOE SIpO 5 bubmuorexa ITOK https://m.edsoo.ru/7f41c97¢c
HWroro mo pazneny 15
Paznea 5. 9JIEMEHTBI ACTPOHOMMWU U ACTPO®PU3UKH
5.1 ‘ DJIeMEHTBI ACTPOHOMHUH M aCTPOGMUIUKI 7 1 ‘ bubmuorexa ITOK https://m.edsoo.ru/7f41c97¢c
HWroro mo pazneny 7
Pazgen 6. OFOBIIAIOIIEE IIOBTOPEHUE
6.1 ‘ O6o01aroniee HOBTOPEHHE 4 ‘ bubnuoreka LIOK https://m.edsoo.ru/7f41c97c
HWroro mo pazneny 4
PesepBHOE BpeMs 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
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INOYPOUHOE IVIAHUPOBAHMUE 10 KJIACC (68 uacos, 2 yaca B HeJeJ1I0)

No | Nes Tema ypoxka 10-A 10-b OIP
-1 | TeEME [Hara Hara Hara [Hara
I1aH dakr IJ1aH dakr
Tema 1. ®u3uKa U MeTOAbI HAYYHOr 0 Mo3HaHus. Kunematuka (7 yacos)
1 1 | ®usuka — Hayka o npupoje. Hayunsie MeTo b1 bubnuorexa [IOK
MIO3HAHKSI OKPYKAIOIIET0 MHpa https://m.edsoo.ru/ff0c32e2
2 2 | Ponp n MecTo pusuku B GOPMHUPOBAHNU COBPEMEHHON Bubmiorexa [[OK
Hay4YHOW KapTHHBI MUPA, B IPAKTUYECKON https://m.edsoo.ru/f0c33e6
JESITETLHOCTH JIFO/IeH T '
3 3 | Mexanudeckoe apmkeHne. OTHOCUTEITBHOCTh Butmotexa [IOK
MeXaHU4eCcKOTO JBIKeHusd. [lepemernienue, CKOpOCTh, .
yeKOpeHHe https://m.edsoo.ru/ff0c3508
4 4 . bu6moreka [IOK
PaBHOMEpPHOE TTPAMOTMHEWHOE IBIKEHUE https://m.eds00.ru/f0c3620
5 5 - bubnuorexa [JOK
PaBHOYCKOpEHHOE TIPSIMOJIMHEWHOE JBMYKEHUE https://m.edsoo.ru/ff0c372e
6 6 bu6moreka [IOK
CBoOoiHOE najieHre. Y ckopeHrne cB0OOHOTO MaieHus https://m.edsoo.ru/f0c39ce
7 7 | KpuBosmHeiitHOe nBH)eHUe. [IBUKEHNE MaTepHATbHON bubnuorexa [JOK

TOYKH 110 OKPY>KHOCTH

https://m.edsoo.ru/ff0c3ada

Tema 2. lunaMmuka. 3aKoHbI cOXpaHeHHsi B MexaHuke (13 yacoB)

8 1 [Tpuniun otHocuTenbHoCcTH ["anunes. MHepuuanbHbie bu6moreka [IOK
cucreMbl oTcuera. [lepsslii 3akoH HproToHa https://m.edsoo.ru/ff0c3be8

9 2 | Macca Tena. Cuna. [IpuHImn cynepro3uiuy Cuil. bubnuorexa [JOK
Bropow 3akon HeroToHa U1 MaTepHaIbHONW TOYKH https://m.edsoo.ru/ff0c3be8

10 3 Tpetun 3akoH HproTOHA 77151 MAaTEpUAIBHBIX TOYEK bubmorexa LIOK
https://m.edsoo.ru/ff0c3be8

11 4 | 3akoH BceMupHoro tarorenus. Cuna tsoxectu. [lepas bubnuoreka [JOK
KOCMHYECKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00

12 S Cuna ynpyroctu. 3akoH ['yka. Bec tena bubmorexa [IOK
) ) https://m.edsoo.ru/ff0c3e18

13 6 | Cuna tpenus. Koappunuent tpenus. Cuna Bubnmorexa [IOK

COIIPOTUBJICHUS ITPU ABUKCHUHA TCJIA B JKUAKOCTU U
rasc

https://m.edsoo.ru/ff0c3f76
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14 7 IloctynmaTensHOE U BpalaTeIbHOE JBHUKCHIE
a6COJ¥IHOTHO TBépI[OFOpngIa. MOMCHJ"IF cubl. I1medo bubmorexa [TOK
; https://m.edsoo.ru/ff0c41a6
CWJIBL. Y CJIOBHSI PAaBHOBECHS TBEPIOTO Telia
15 8 | Mmynbc MaTepHabHOM TOYKH, CHCTEMBI
MaTe;I/IaJII)HI)IXpTOHCK. Nmmynbe cuiibl. 3aKoH bubnmorexa LIOK
https://m.edsoo.ru/ff0c43d6
COXpaHEHUs UMITyJIbca. PeakTUBHOE IBUYKEHHE
16 9 | PabGoTa u MomHoCTh cuiibl. KuHeTHueckast sHeprus
MaTepnanLHcI)III‘/f touku. Teopema 06 I/ISMGHGHI/II/Ip bubmorexa [OK
. https://m.edsoo.ru/ff0c4502
KHHETUYECKOW DHEPTUU
17 10 | INorenmansHas sHeprus. IloTeHManbpHas SHEPTUs
ynpyrc:I neq)opMHpmilHHon“npymIII/IHH. HOTCHHI;IaHBHaH bubmiorexa HOK
https://m.edsoo.ru/ff0c461a
SHEPrUsi Tejia BOJIN3U MOBEPXHOCTH 3EMITH
18 11 | IloreHuunanbHbIE U HEMOTEHIHAIBHEIE CUIIbL. CBA3b
paboTHI HEMTOTEHITUATIFHBIX CUJI C U3MEHEHHUEM bubnuorexa [JOK
MEXaHUYIECKOW SHEPTUHU CUCTEMBbI TENI. 3aKOH https://m.edsoo.ru/ff0c478c
COXpaHEHUsI MEXaHWYECKOW dHEPTHH
19 12 | Jlabopamopnuas paboma Ne 1 « Hzmepenue
AHCECMKOCU NPYHCUHBL
20 13 | Konmponvras paboma Ne 1 no meme « Kunemamuxa. bubnuorexa [JOK

,ZZMHCIMMKCI. 3axonbl COXPAHEHUSA 6 MEXAHUKE)

https://m.edsoo.ru/ff0c4b74

Tema 3. OcHOBBI MOJIEKYJISAPHO-KMHETHYECKOH Teopuu (9 4acoB)

21 1 | OcHOBHBIE TIOJIOKEHUST MOJICKYJISIPHO-KUHETHYECKON bubnuorexa [JOK
teopun. bpoyHnosckoe nsmwkenue. Iuddysus https://m.edsoo.ru/ff0c4dc2
22 2 XapakTep ABHMKEHUS U B3aUMOJACHCTBHUS YaCTHI]
BelecTBa. MoJienu CTpoSHHS Ta30B, KUJIKOCTECH 1
TBEPJBIX TEN
23 3 Macca monekyn. KonnuectBo BemiectBa. [loctosHnas
ABoraapo
24 4 | TemmoBoe paBHOBecHe. TemnepaTtypa u €€ u3MepeHue.
IlIxana tremneparyp Llenbcus
25 5 N bu6mmoreka [JOK
Wneansheiii raz B MKT. OcHoBHoe ypaBHeHne MKT https://m.edsoo.ru/ff0cafde
26 6 | AOcomroTHas TeMIlepaTrypa KaKk Mepa cpeaHe
KHHETHYECKOM 3Hep11?HHyEBH>KeHHﬁpM0J113e§yH. bubmiorexa LIOK
. https://m.edsoo.ru/ff0c511e
Ypasaenne MenaeneeBa-Knaneiipona
27 7 | 3akoH JlanpToHa. 'a30BBIE 3aKOHBI
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28 8 | Jlabopamopnas paboma Ne 2 « Dxcnepumenmanvras
nPOBepKa 0OHO20 U3 2A308bIX 3AKOHOB»
29 9 | HU3omporiecchl B UAeaIbHOM ra3e U UX rpaduieckoe bubnmoreka [JOK

MpCACTAaBJICHUC

https://m.edsoo.ru/ff0c570e

Tema 4. OcHOBBI TEPMOAUMHAMHUKH. ArperaTHLIe cocTosiHUS BenlecTBa. Pa3oBble nmepexoabl (15

4acoB)

1T | Romiucotno renor  pacora. Bayrpensn sucpris uGmorexa LIOK
) https://m.edsoo.ru/ff0c5952
0JIHOATOMHOTO HJICATBHOTO Ta3a
31 2 Buael Tenonepenaun bubmorexa TIOK
https://m.edsoo.ru/ff0c5c36
32 3 | YuenbHas TermioéMKocTh BenecTBa. KommaecTso bubmmorexa [JOK
TEIJIOTHI MPH Terionepenayue. AanadaTHbIH MPOIece https://m.edsoo.ru/ff0c5c36
33 4 | TlepBblii 3aKOH TEPMOTUHAMUKH U €TO TIPUMEHEHHE K bubnuorexa [JOK
H30MpoIeccam https://m.edsoo.ru/ffOc5efc
34 5 | HeoGparumocTh mporieccoB B mpupoe. Bropoii 3akox bubnuotexa [JOK
TEPMOTMHAMHUKH https://m.edsoo.ru/ff0c6230
35 6 o . bu6mmoreka [IOK
[Tpunmun nevictBus u KII1/I TertoBoi MauHbI https://m.eds00.ru/f0c600a
36 7 | Huxn Kapuo u ero KIT/I
37 8 | Dkojormyeckue mpooIEMBbI TEIMIOIHEPTETHKH
38 9 | O6o6maromuit ypok «MonekyispHas pu3uka. bubnuorexa [JOK
OCHOBBI TEPMOTHHAMHKIDY https://m.edsoo.ru/ff0c6938
39 10 | Konmponvrnas paboma Ne 2 no meme «Monexynapras bubnuorexa [JOK
Puzura. OcHo6vl MeEPMOOUHAMUKUY https://m.edsoo.ru/ff0c6a50
40 11 | ITapoobOpazoBanue u KoHAcHcarus. Mcnapenue u bubnuorexa [JOK
KUIICHHE https://m.edsoo.ru/ff0c63b6
41 12 | AGcomoTHas M OTHOCHUTEJIbHAS BIAXKHOCTH BO3/yXa. bu6mmoreka [JOK
Hacelmenuslii map https://m.edsoo.ru/ff0c64d8
42 13 Ei[pgz:)(;e gﬁﬁz . igl;%;inlfnqecxne u a}llxéopq)HHe Tena. Bubnmorexa [IOK
P PHCTAIIIOB. JAHIRHC https://m.edsoo.ru/ffoc65f0
kpucTtaysbl. COBpEMEHHbBIE MaTePUAIIBI
43 14 | IlnaBneHue U KpUCTAIM3aLUs. Y AeabHAas TEIIOTa bubnuorexa [IOK
riaBieHus. Cyoaumanus https://m.edsoo.ru/ff0c6708
44 15 bubmuoreka [JOK

ypaBHeHI/Ie TEIUIOBOro OanaHca

https://m.edsoo.ru/ff0c6820
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Tema 5. daexTpocratuka (10 yacos)

45 1 | Dnekrpuzanus Tei. DNeKTpUUecKuu 3aps. JBa Buga bubnuorexa [JOK
AIICKTPUYCCKHX 3aPsIIOB https://m.edsoo.ru/ff0c6bcc
46 2 | IIpoBOAHMKY, TUAIEKTPUKHU U TIOTYIIPOBOTHHUKH. bubnuorexa [JOK
3aKOH COXpaHEHUsI ANEKTPUIECKOTO 3apsiia https://m.edsoo.ru/ff0c6bcc
47 3 | BzaumopewncrBue 3apsanoB. 3akoH Kymona. Touednbrn bubnuorexa [JOK
AIIEKTPUUYCCKHUH 3apsijT https://m.edsoo.ru/ff0c6ced
4 4 | Hanpsok€HHOCTD 3eKTpUIecKoro moJjist. [IpuHmumn
° c;neli)nozpluzlil anaeJ:prlﬁqec?;; H(Z)J'I:IJ;. HHEHMH bubmorexa TIOK
- https://m.edsoo.ru/ff0c6df2
HaNPSHKEHHOCTH
49 5 | Pabota cun sanexrpocrarudeckoro nojsi. [lorenuann. bubnuotexa [JOK
Pa3HOCTPH MOTEHIHAIOB https://m.edsoo.ru/ff0c6f00
50 6 | [IpOBOAHHMKY U JUDJIEKTPHKHU B DIIEKTPOCTATHICCKOM bubnuorexa [JOK
noJie. JIndnekrpuueckas MPOHUIIAEMOCTb https://m.edsoo.ru/ff0c7018
51 ! DnekTpoeMKocTh. KoHneHcarop bubmorexa TIOK
' https://m.edsoo.ru/ff0c7126
52 8 | DIEKTPOEMKOCTh IIIOCKOTO KOHJIEHCATOpa. DHEPTHUs bubnuorexa [JOK
3apsHKEHHOTO KOHIEHCATOpa https://m.edsoo.ru/ff0c72c0
53 9 | Jlabopamopnas paboma Ne 3 " Uzyuenue
NnoC1e008ameNbHO20 U NAPALIENbHO20 COeOUHEHUS
npoBOOHUKOE"
54 10 | IlpuHIMD ASHCTBUS U TPUMEHEHUE KOHICHCATOPOB,

KOIKMPOBAJILHOTO alllapara, CTpyHHOT0 IPUHTEpA.
DneKTpocTaTHUecKas 3alluTa. 3a3eMIICHHE.

Tema 6. IlocTostHHBIN 3JIeKTpUYecKHil TOK. TOkM B pa3jM4HbIX Cp

enax (14 yacoB)

55 1 | DnexTpuyeckuil TOK, yCIOBUS €ro CYyIIECTBOBAHMSL.
[Tocrostuusiil Tok. Cuna Toka. Hanpspkenue.
ConpoTusnenue. 3akoH Oma Jiisl y4acTKa LEenH
56 2 ITocnenoBarenbpHOE, NapaLIENLHOE, CMEILIAHHOE
coe IznfeHI/Ie IIPOBO ,HI/III()OB JIa6o z;To Has paboTa Eubmorexa OK
A POBOL ) patoptasi p https://m.edsoo.ru/ff0c74f0
«M3yueHne cMeaHHOro COSAMHEHUS PE3UCTOPOB)»
57 3 | PabGoTa 1 MOLITHOCTH IEKTPHUUECKOTO TOKA. 3aKOH bubnuoreka [IOK
Jbxoyns-Jlenna https://m.edsoo.ru/ff0c7838
58 4 3axoH Oma 11 TI0JIHOH (3aMKHYTOM) 3JEKTPUIECKON
a ( yToi) p bubmuoreka [JOK

uenu. Kopotkoe 3ambikanne. J[C ucTouHrKa TOKa U
€ro BHYTPEHHET0 COMPOTUBIICHUS

https://m.edsoo.ru/ff0c7ae0
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59 5 | DIeKTpOHHAs MPOBOAUMOCTb TBEPIBIX METAJIIOB.
3aBUCUMOCTB COMPOTHUBIICHUS METAIIJIOB OT
Temreparypbl. CBEpXIPOBOANMOCTh
60 6 | DnexTpuyeckuu TOK B Bakyyme. CBOHCTBa
AJIEKTPOHHBIX ITYYKOB
1 7 |11 BOJHUKU, UX TBCHHAS M IPUMECHAS
° H;;I]gglll[)lfMngb Cl;on“czggcp-nene;exonell) o bubmmorexa HOK
) ' https://m.edsoo.ru/ff0c84ae
[lonynpoBoAHUKOBBIE TPUOOPHI
T | Srerpommos. Onexmpomemeseckas msccommis BuGmaorexa LIOK
' ' https://m.edsoo.ru/ff0c82ba
DIIEeKTPOIN3
K o
e et et B LOK
' https://m.edsoo.ru/ff0c8a8a
mok. ToKu 8 pa3nuunsix cpeoaxy
64 10 | DnexTpudeckur TOK B razax. CaMOCTOSATEIBHBIN U bubnuotexa [JOK
HECaMOCTOSATENbHBIN pa3psa. MouHus. [lnazma https://m.edsoo.ru/ff0c84ae
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IMOYPOYHOE IINIAHUPOBAHMUME 11 KJTACC (68 uacos, 2 uaca B He/1eJ110)

Ne Ne B
o/o | Tem
e

Tema

11-A 11-b IIpume
Jara Jara Jara Jara
IJ1aH ¢dakT | 1uIaH ¢akr

Tema 1. daexTpogunamuka (12 u.)

-

1

B3aumoenictBre TOkoB. MarHuTHOE MOJIE.

Cuna Awmrmepa.

Jlabopamopuas paboma Ne 1 «HabGnrogeHue AeCTBUSI MAarHUTHOTO TIOJISL HA TOK».

Cuna Jlopena.

MarHuTHEIE CBOMICTBA BEIIECTBA.

OTKpBITHE HIIEKTPOMAarHUTHOM MHAYKIMHA. MarHuTHbii notok. [IpaBuito JleHna.

Jlabopamopnas paboma Ne 2 «VI3ydeHne siBISHUS YIEKTPOMArHUTHON UHIYKITHI.

3aKOH JIEKTPOMAarHuTHOM WHIYKIIHH.

OO N0 B~ WIDN
OO N0 B~ WIDN

Buxpeoe anekrpuueckoe nosie. 1C HHAYKIMA B ABUKYIIUXCS TPOBOJHUKAX.

10 10 | Camounaykius. UTHIyKTHBHOCTS.

11 | 11 | DHeprus MarHUTHOTO TOJISI TOKA. DJIEKTPOMarHUTHOE TOJIE.

12 | 12 | Koumponvnas paboma Ne I o teme: «OCHOBBI 3JIEKTPOAMHAMUKID)

Tema 2. Mexanuka. JjekrpoauHamuka. Kosnedanus u Bosnbl (16 4.)

13 1 | CBoOoaHble U BEIHYX/IEHHBIE KoJiebanus. MaTtemaruueckuit MmasTHUK. Konebanus
rpy3a Ha MpYyKHUHE.

14 2 | Jlabopamopnas paboma Ne 3 «OnpenencHue yCKOPEHHsI CBOOOHOTO MaJACHUSI TIPH
MIOMOIIIN MasiTHUKA.

15 3 |['apmoHnueckue xosnebaHus. AMIUITUTYAA, IEPHOJ, YacToTa U (asza KoJIeOaHUI.
[IpeBpaiiieHust 3HEPTUU MPHU rAPMOHIUYECKUX KOJICOAHUSIX.

16 4 |Pe3zonanc. Pemienune 3anau.

17 5 |CBoOoHbIe KoJIeOaHus B KosieOaTeIbHOM KOHTYpE.

18 6 |Ilepuoa cBOGOTHBIX PMEKTPUUECKUX KOJICOAHHIA.

19 7 |IlepeMeHHBIN IEKTPUYECKUH TOK. JIeUCTBYIOLIME 3HAYEHHS CUJIBI TOKA U HAIIPSHKEHU

20 8 |Pe3oHaHC B 37eKTpUUYECKO 11enu. ABTOKOJICOAHHUS.

21 9 |I'enepupoBanue >nexTpuueckoit sueprun. Tpanchopmarop. IIpousBoacTso,




HCITI0JIb30BAHUC U IICpCaava BHGKTqueCKOﬁ OHCPI'HUH.

22 10 |[Mexanuueckue BOJHbI. [lonepeunbie U IPOIOIbHBIE BOJHBI.
JlinHa BosiHbl. CKOPOCTH BOJIHBI.

23 11 |PacmpocTtpaneHue BOJIH B yIIPYTUX cpefaxX. 3BYKOBBIE BOJIHBI.

24 | 12 |Uznyuenue 3neKTpOMarHUTHHIX BOJIH. OmbITh ['epiia.

25 | 13 |IIpuHIUOBI pagHOCBSI3H.

26 14 |CsoiicTBa S3JICKTPOMAarHUTHBIX BOJIH.

27 | 15 |Pammosokanus. [loHsTHe 0 TENEBUACHHUH.

28 | 16 |Kommponwvnas paboma Ne 2 o teme: «Kosebanus n BoHbD. Permenue 3aqau
(nuddepenmpoBansble 3a1aHM)

Tema 3. daexTpogunamuka. Ontuka (15 u.)

29 1 | CkopocTh CBETa U METOJIBI €€ OTIPEICIICHHSI.

30 2 |3akoH OTpaKEHHUsI CBETA.

31 3 |3akoH nmpenomieHus ceera. [loHOe BHyTpEeHHEE OTpakKeHHE.

32 4 | Jlabopamopnas paboma Ne 4 «I3MepeHne moka3aress IPeIOMIICHUS CTEKIIA.

33 5 |Jlunza. [TocTpoenne n3o0pakeHus B JTUH3E.

34 6 |®opmyrna TOHKOH JIMH3BI.

35 1 |Jlabopamopnas paboma Ne 5 «Onpeenenne onTHIECKOi CHIIbI U POKYCHOTO
paccTosiHUs cOOUpArOIIe JTMH3bD.

36 Hucnepcus cera. UuTepdepeHIus cBera.

37 Hudpakuus csera. JudpakironHas penieTka.

38 10 |JlabopamopHas paboma Ne 6 «VI3mepeHue JUIMHBI CBETOBOI BOJIHBDY.

39 | 11 |Bwunael uznyyenuii. Uctounuku cBera. Bunapl cnektpoB. CrieKTpalibHbIN aHAIN3.

40 12 |Jlabopamopuas paboma Ne 7 «HabmroieHHE CILUTONTHOTO M IMHEHYATOTO CTIICKTPOBY.

41 | 13 |HudpakpacHoe u ynpTpaduoneToBoe usiaydenus. Pentrenosckue nyqn. [llkamna
AJIEKTPOMArHUTHBIX BOJIH.

42 14 | Pemenue 3amau. [loaroroBka Kk KOHTPOJILHOM padoTe.

43 15 |KontponsHas padota Ne 3 o teme: «OnTtukay. Pernenue 3amay

(muddepeHipoBaHHbIC 3aJaHNS)

Tema 4. OcnoBbl CTO. KBanToBasi pusnka. Pusuka aroma u aToMHOro siapa (16 4.)




44 1 3aKOHBl AJIEKTPOJMHAMUKHA M MNPUHIUN OTHOcuTenbHOCTH. [locTynarel Teopun
OTHOCUTENBHOCTH. [IpOCTpaHCTBO M BpEMSI B TEOPUH OTHOCHUTEIIBHOCTH.

45 2 | PenstuBucrckas qunamuka. CBsi3b MEXKAY MacCOM M dHEpruei.

46 3 | ®ortoadpdext. Teopus potosrdpdexra. POTOHEI.

47 4 | KopryckynsipHO-BOJIHOBOH nyanu3M. [Ipumenenue dpotorddexra.

48 5 XUMHUYECKOE ICHCTBHUE CBETA.

49 6 | Ctpoenue aroma. OmnbiTel Pesepdopna.

50 7 | KBanToBbie noctynarsl bopa. Monens atoma Bogopoaa no bopy. TpynHoctu
teopun bopa. KBaHTOBass MexaHuKa.

o1 8 | Jlasepsr.

52 9 | CTtpoeHue aTOMHOTrO siipa. SiepHbIe CUIbl. DHEPTUs CBS3U aTOMHBIX SIAEP.

53 10 | PagnoaktuBHOCTE. Buabl pagqnoakTUBHOTO n3ydeHus. PannoakTuBHbIE
npeBparieHusi. OTKPHITHE PATUOAKTUBHOCTH O-, 3 - M Y-U3ITyICHHUS.

54 11 | 3akoH pagmoakTUBHOTO pacmnasna. [lepron nomypacnana. M3oTomsr.

55 12 | Metopl HaOMIOAEHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHII.

56 13 | Henenue u cuntes saep. SAnepHsiit peakrop. TepmosiaepHbie peakivu.

57 14 | SAnepnas sHepreTuka. BivsiHue HOHU3MPYIONIEH pagualliy Ha )KUBbIE OPraHU3MBbI.
Jlo3a u3nmydeHus.

58 15 | DneMeHTapHbIC YAaCTUIIbI.

59 16 |Kommpoavuas paboma Ne 4. I1o Teme: «KBantoBas pusuka» Pemenue 3agau
(muddepeHImpoBaHHbIC 3aTaHK)

Tema 5. Ctpoenue Bceeaennoii (11 u.)

60 1 | Bunumeble nBukeHust HEOSCHBIX TeJl. 3aKOHBI IBU)KCHHUSI IIJIAHET.

61 2 |Cucrema 3emus-Jlyna. @usnueckas npupoja miaHeT U Mabix Tea ConHeuHon
CUCTEMBI.

62 3 |CounHue — equHcTBeHHAs 3Be31a CONIHEUHOM CUCTEMBIL. 3B€3/1bl. DBOIIOLUS 3BE3/I.

63 4 |T'amakTuKH. DBOJIONUS FaIaKTHK.

64 5 |Crpoenue u 3Bontonus BeeneHHO.

65 6 |Enunas ¢pusndeckas kapTuHa MHpa.

66 7 | IIpocmotp moxkymeHTanbHOTO (punmbMma. M300peTenuns, KOTopbie OTPSCIH MUP

https://www.youtube.com/watch?v=6yMO0egDhgXA



https://www.youtube.com/watch?v=6yM0egDhqXA

67

Iloaroroeka x I'A, OPE

68

Iloaroroeka x I'A, OPE







