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IHOACHUTEJIBHAA 3AIIUCKA

[Tporpamma o yueOHOMY KypCy npakTHuecKkas pusuke 6a30BOro ypoBHs Ha ypOBHE CpEIHEro o01iero oopa3oBaHus pa3paboTaHa Ha OCHOBE
MIOJIOKEHHUI U TpeOOBaHUH K pe3yibTaTaM OCBOSHUSI OCHOBHOM 00pa3oBaTesibHON MporpaMMel, npeactaBieHHbIX B PI'OC COO, a takxke ¢ y4éTom
benepanbHOi paboueil mporpaMMbl BOCIIMTAHUS M KOHLETIIUH MpEnoAaBanus yueOnoro npeamera «Pu3nka» B 00pa3oBaTeIbHBIX OpraHU3aMAX
Poccuiickoit @enepanuu, peaan3yonx OCHOBHbIE 00pa30BaTEIbHbIE IPOIPAMMBI.

CopnepxaHue mporpaMmbl  HaIlpaBJIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOW KapTHHBI Mupa oOywaromuxcs 10—11 kmaccoB npu
o0y4yennu ux (pusnke Ha 6a30BOM YpOBHE Ha OCHOBE CHCTEMHO-/IEATEIILHOCTHOTO Noaxo1a. [IporpaMma 1mo npakTu4eckoil pu3rKe COOTBETCTBYET
tpeboBanusim O®I'OC COO K IUIAHUPYEMBIM JMYHOCTHBIM, MPEIMETHBIM M METalpeIMETHBIM pe3yibTaraM OOydeHHs, a TaKkKe yYUTHIBACT
HE00XO0AUMOCTh peaIn3aluy MEeXIPEIMETHBIX CBSI3eH (PM3UKHU C €CTECTBEHHO-HAYUYHBIMU YUeOHBIMU IIpeAMeTaMu. B Hell onpeaenstoTcst OCHOBHbIE
LeJld M3y4deHus (U3MKUM Ha YpPOBHE cpelHero oOuiero oOpa3oBaHMs, IUIAHUPYEMbIE pPE3yJbTaThl OCBOEHHUS Kypca (DM3UKU: JIMYHOCTHBIE,
MeTarpeMETHBIC, TPpeAMETHBIEC (Ha 0a30BOM YPOBHE).

[IporpaMma 1o npaktTudeckon (pu3nKe BKIIOYAET:

® I[UIAHUpPYEMBbIE Pe3yIbTAThl OCBOCHHS Kypca (U3MKK Ha 0230BOM YPOBHE, B TOM YHCIIE IPEIMETHBIE PE3yIbTATHI 10 roaM 00ydeHMS;

e cojepkanue yueoHoro npeamera «dusukay mo rogam oOydeHus.

®du3nKa Kak HayKa 0 HanboJjee 001uX 3aKOHAaX MPUPO/IbI, BHICTYIAs B KAU€CTBE YUEOHOT O MPEMETA B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIa/l
B CHCTeMY 3HaHUH 00 okpyxkatomeM mupe. LIkonabHbIN Kype QUMK — CUCTEMOOOpa3yIOIUi sl €CTECTBEHHO-HAYYHBIX Y4eOHBIX MPEIMETOB,
MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIE)KAT B OCHOBE MTPOLIECCOB U SIBJICHUH, U3y4aeMbIX XUMHEHN, Onosiorueil, pusnueckoii reorpadueit 1 acTpoHOMHEH.
Hcnonb30BaHre v aKTUBHOE TPUMEHEHHE PU3NYECKUX 3HAHU OIpeIeNsieT XapaKkTep U pa3BUTHE pa3HOOOPa3HbIX TEXHOJIOTHH B cepe SIHEPreTUKH,
TPaHCIOPTA, OCBOEHUSI KOCMOCA, MOJIYYEHHs] HOBBIX MaTEpUAJIOB C 3aJaHHBIMU CBOMCTBaMM U Apyrux. M3yueHne pu3nkyu BHOCUT OCHOBHOM BKJIaJ
B (hopMHpOBaHNE €CTECTBEHHO-HAyYHOU KapTHHBI MHpa OoOy4yaromuxcs, B (GOPMHPOBAHUE YMEHUN NPUMEHSATh HAYYHBIH METO] MO3HAHHUS IMPU
BBINOJIHEHUH UMU YY€OHBIX UCCIIEOBAHUIM.

B ocHOBy kypca mpakTudeckas pU3UKU AJI YPOBHSI Cpe/lHEro odmiero o0pa3oBaHus MOJOKEH Psii UACH, KOTOpPble MOXKHO paccMaTpHUBAaTh
KaK MPUHIUIBI €r0 TOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUU € HEH KypC SIBJISIETCS JIOTUYECKH 3aBEPUIEHHBIM, OH COJIEPKHUT MaTepHaj U3 BCEX pa3/ieloB (PU3MKH,
BKJIIOYAET KaK BOMPOCH KIIACCUYECKOM, TaK U COBPEMEHHON (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUU C HEW MaTepual Kypca QU3UKH 00beAMHEH BOKPYT pU3nyecKux Teopuil. Benymum B Kypce sBisieTcs
(dbopMHpOBaHUE MTPENICTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEIIECTBE U MOJIeE.



Hoes cymanumapuzayuu. EE peanusanus mpeArnoyaraeT MCIOJb30BaHHE TYMAaHUTAPHOTO MOTEHIMaNa (pU3MYECKOW HAyKH, OCMBICICHUE
CBSI3M pa3BUTHUsS (DU3HKU C pa3BUTHEM OOIIECTBA, & TAKXKE C MUPOBO33PEHYECKUMU, HPDABCTBEHHBIMH U YKOJIOTHYECKUMU TIPOOIeMaMHu.

Hoesa npuknaomnoii nanpasnennocmu. Kypc pusuku npeamnonaraeT 3HaKOMCTBO C HIMPOKUM KPYroM TEXHMUYECKHUX U TEXHOJIOTHMUYECKUX
MIPUJIOKEHUN N3YUYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peannsyercss NOCPEACTBOM BBEACHMSI JJIEMEHTOB COJEpP)KAaHUS, IOCBSIIEHHBIX 3KOJOTMYECKUM IpodieMam
COBPEMEHHOCTH, KOTOPBIC CBS3AHBI C PAa3BUTHEM TEXHUKU U TEXHOJIOTUH, a TAKXKe 00CYXKICHHUS MPOOJIeM PaIlliOHATBLHOTO MIPUPOIO OJIb30BAHUS U
9KOJIOTMUYECKOM 0€30MacHOCTH.

Crep:KHEBBIMU dJIEMEHTaMH Kypca (PU3MKM Ha YpOBHE CpeqHero olmiero odpazoBaHusi SBISIOTCS ¢usznyeckue teopuu (hopMupoBaHUE
MIPEJICTABICHUIA O CTPYKTYPE MOCTPOSHUST (PU3HUECKOUN TeOpHH, POIH PyHIAMEHTAIBHBIX 3aKOHOB M MPUHITMIIOB B COBPEMEHHBIX MPEICTABICHHUIX
0 MPUPOJIe, TPAHUIIAX TPUMEHUMOCTH TCOPUH, JJIsI OMUCAHUS €CTECTBEHHO-HAYUHBIX SIBJICHUN U TIPOIIECCOB).

CucreMHO-esTeIbHOCTHBIN MOIX0/] B Kypce (PU3UKU pean3yeTcs MPexk/Ie BCero 3a CUET OpraHu3alii SKCIePUMEHTAIbHOMN AeITeTbHOCTH
oOyuatomuxcs. g 6a3oBoro ypoBHsS Kypca (DM3UKH — 3TO HCIOJB30BAHHE CUCTEMbl (POHTAIBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB U
mabopaToOpHBIX padoT, KOTOpBIC B mporpamMme 1o (u3uke OOBEAMHEHBI B OOMIUI CHUCOK YUCHHUYSCKUX NMPAKTHYECKHX paboT. BrigeneHue B
YKa3aHHOM TiepedHe J1abopaTOpHBIX padoT, MPOBOAUMBIX JJIsl KOHTPOJIS M OIICHKH, OCYIIECTBIISICTCS YIaCTHHKaMH 00pa30BaTeIbHOTO Mpoliecca
UCXOJs U3 OCOOCHHOCTEH IUTAaHUPOBAHMS M OCHalleHUs kaOuneta ¢usuku. [Ipu 3TOM obecrneunBaeTcs OBiaJieHUE OOYYAOIIUMUCA YMEHUSIMU
MPOBOANTh KOCBEHHBIE M3MEpPEHUs, MCCIEA0BaHUs 3aBUCUMOCTEH (PU3UYECKHX BEIMYMH U MOCTAHOBKY OMBITOB IO MPOBEPKE MPEITOKEHHBIX
TUTIOTE3.

Bonwioe BHUMaHME yaeseTcsi pelIeHUI0 pacu€THBIX M KaueCTBEHHBIX 3a/1ay. [Ipu 3ToM 1uIsi pacu€THBIX 3a/lay MPUOPUTETOM SIBJISTFOTCS
3aJlaud ¢ SBHO 33JaHHON (M3UUYECKOIN MOEINbI0, TO3BOJISIONINE TPUMEHSTh U3YYSHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJHOTO pasjena Kypca,
TaKk W UHTETPHUPYS 3HAHWS W3 pa3HbIX pas3aenoB. [ KayeCTBEHHBIX 3a/lad MPUOPUTETOM SIBISIOTCS 3aJaHusl Ha OOBSICHEHHE MPOTEKAHUS
(hU3UYECKUX SABJICHUM U MIPOIIECCOB B OKPYKAIOIIEH KU3HU, TpeOyrolre BhIOopa (GU3NIECKO MOJIEIH I CUTYallMU MPAKTUKO-OPUEHTUPOBAHHOTO
Xapakrepa.

B cootBerctBun ¢ tpedoanusmu @I'OC COO k MaTepuaibHO-TEXHHUECKOMY OOeCTieueHnI0 Y4eOHOTo mpoliecca 6a30BbIii YpOBEHb Kypca
GU3MKKM Ha YpOBHE CpelHero oomiero o0Opa3oBaHUS AOKEH H3Y4aTbCs B YCJIOBHSX MPEIMETHOro KaOwHeTa (U3WKM WM B YCIOBHSX
WHTETPUPOBAHHOTO KaOWMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO NHKJIA. B kaOuHeTe (QU3MKH MODKHO OBITh HE0OXoauMoe JiabopaTopHOE
o0opyI0BaHUE TSI BBIMTOJHEHUS YKA3aHHBIX B IMporpamMMme 1o PU3NKe yUeHUYECKHUX MPAKTUUECKUX paboT U JEMOHCTPAIMOHHOE 000pyI0BaHNe.

JlemoHCTpanimoHHOe o0opyAoBaHuE (GOPMHUPYETCS B COOTBETCTBHH C MPHUHIIMIIOM MHHUMAJIBHOW JIOCTAaTOYHOCTH M OOECIICYMBAET
MMOCTAaHOBKY TEPEUYUCIICHHBIX B TMporpaMMe Mo (hM3HMKE KIIOUYEBBIX JEMOHCTPAIMA /Il WCCIENOBAaHUS H3Y4aeMbIX SIBICHHH M TIPOIECCOB,
AMIUPHUUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHHUYECKUX TPUMEHEHUH.



JIaGoparopHoe 060pyI0BaHUE Ui YYCHUYECKUX MPAKTUYECKUX PaOdOT GOpMHUpYyETCs B BUAE TEMATUIECKUX KOMITJIEKTOB U 00ECTIEYMBACTCS
B pacuére OJHOTO KOMIUIEKTa Ha ABYX oOydaronmxcs. Temarnyeckue KOMIUIEKTHI JabopaTOPHOro 000pYyI0BAaHUS JTOJKHBI OBITH MOCTPOCHBI HA
KOMILJIGKCHOM HCIIOJIb30BAaHUM AHAJOTOBBIX M IHU(POBBIX NMPUOOPOB, a TaKXKe KOMIIBIOTEPHBIX HM3MEPUTEIBHBIX CHCTEM B BHJE HH(PPOBBIX
J1abopaToOpHid.

OCHOBHBIMU LETSIMH U3Y4YEHUS PU3UKU B 001IEM 00pa30BaAHUU SIBISIOTCS:

(bopMHUpOBaHKEe HHTEPECA M CTPEMIICHHS 00YYarOIINXCS K HAYYHOMY H3YYEHHUIO PUPOIbI, PA3BUTHE MX HHTE/UIEKTYaIbHBIX M TBOPYCCKUX
CIIOCOOHOCTEI;

pa3BUTHE MIPEJICTABICHUN O HAYYHOM METO/e MMO3HaHUs U (OPMUPOBAHUE HUCCIEA0BATEIHCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
(dbopMUpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yiIbTaTa U3YYeHHsI OCHOB CTPOEHUSI MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;
(dbopMUpOoBaHHE YMEHUI OOBACHATH SBICHHS C UCIIOJIb30BaHUEM (DPM3MUECKUX 3HAHUM U HAyYHBIX JI0KA3aTENbCTB;

(hopMUpOBaHHE TIPEICTABICHHUIA O pOJIA (PU3HUKH JIUISl PA3BUTHSI IPYTHX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHIA.

JlocTHKeHHE ITHX 1esieii 00eCeYnBaeTCs PEIIEHUEM CIICAYIONIMX 3a/1a4 B MPOLIECCe U3YUCHHUS Kypca GU3UKU Ha YPOBHE CPEIHETO 0OIIEro
o0Opa3oBaHMs:

MpHoOpeTeHnue CUCTEMbI 3HaHM 00 OOUIMX (U3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSIX, BKIOYAs MEXAHUKY, MOJEKYISIPHYIO
(U3HKY, NIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U JIEMEHTHI aCTPO(DU3HKHY;

(dbopMUpOBaHHE YMEHHI MPUMEHSATh TEOPETHUECKHE 3HAHMS N7 OOBSCHEHHS (U3NYECKUX SIBICHUUW B MPUPOAE WU Ul TPUHSATHUS
MPAKTUYECKUX PEIICHUI B TOBCEIHEBHOM KU3HU;

OCBOEHHE CITOCOOOB PELICHUS Pa3INYHbIX 33/1a4 C SIBHO 33JaHHON (PU3MYecKOi MOJAENbIO0, 33/1a4, MOIPa3yMeBaIOIINX CaMOCTOSATEIHHOE
co3nanue (U3NIECKON MOJIEIH, aIEKBAaTHOM YCIOBUSAM 3a/1a4H;

MOHUMaHUe (PU3NYECKUX OCHOB W TMPHUHIIUIIOB JEHCTBUS TEXHHUYECKHX YCTPOMCTB M TEXHOJOTHUECKUX MPOIECCOB, MX BIIUSHUS Ha
OKpY>KaloIYIO Cpenly;

OBJIQJICHUE METOJIaMU CAaMOCTOSITEILHOTO TUJIAHUPOBAHHUS W TPOBEACHHUS (DU3UYECKUX HSKCIIEPUMEHTOB, aHalM3a M WHTEPIpPETaLUU
nH(popMaIuu, onpeieJIeHUs: JOCTOBEPHOCTH MOTYUYEHHOTO PE3ybTaTa;

CO3JIaHME YCIIOBHM JJISI pa3BUTHUSI YMEHHUI TPOEKTHO-NUCCIIEIOBATEIHCKOW, TBOPUECKOU IEATEIbHOCTH.

Ha uzyuenue yue6Horo Kypca «I[Ipaktuyeckas ¢usuka: orBogurcs B 10 kiacce 17 yacos (0,5 yaca B Hepemno), B 11 kimacce 34 gaca (1 yac

BHEJIEIIO).
[Ipeiaraemelii B mporpamme 1o (pusmke nepedeHpb J1adopaToOpHbIX U MPAKTUUYECKUX padoT SBISETCA PEKOMEHJIOBAHHBIM, YUUTENb JeNaeT
BBIOOD MpoOBeieHNUs 1a00PaTOPHBIX PA0OT U OMBITOB C YUETOM MHIUBUAYATIbHBIX 0COOEHHOCTENH 00yUYaroIUXCsl.



COJAEPKAHUE OBYYEHUA
10 KJIACC

Paznen 1. ®uznka u MeTOIbI HAYYHOI'0 O3HAHUS

®usuka — Hayka o npupone. Hayunsle MeTOAbl MO3HAHUA OKpYXarowmwero mupa. Poiap dKcliepuMeHTa M TEOpUM B IIpoLecce NMO3HAHUSA
IPUPOJIBL. DKCIEPUMEHT B (PU3UKE.

MonenupoBanue (GU3NUECKUX SBIEHUN U mpoueccoB. Hayunble rumores3bl. du3nueckue 3aKOHbI U TEOPUH. I'paHUIBI PUMEHHUMOCTH
¢bu3nyeckux 3aKoHOB. [IpUHIUT COOTBETCTBHUS.

Ponb 1 MecTo pu3uku B popMUPOBaHUN COBPEMEHHOM HayYHOU KapTUHBI MUpPa, B IPAKTUYECKON JESITEIbHOCTH JTIOACH.

Jlemoncmpayuu

Amnainorosble U HU(PPOBbIE U3MEPUTEIbHbIEC TPUOOPHI, KOMIIBIOTEPHbBIC TATUUKH.

Pa3zpen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBmkeHne. OTHOCHTEITFHOCTh MEXaHHUECKOTO IBIKeHUs. Cuctema oTcuéra. TpaekTopus.

[Tepemerienue, cKOpocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHHE MaTepuaibHOW TOUKH, UX MPOEKIIMH Ha OCH CUCTEMBI
koopauHaT. CrokeHne NepeMelIeHid U CI0KEeHHEe CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOPEHHOE TPSMOJIMHEHHOE IBIKeHUE. ['paduku 3aBUCMMOCTH KOOpAMHAT, CKOPOCTH, YCKOPCHHS, TyTH U
MepEeMEeIICHUS MAaTePUATBHON TOYKH OT BPEMCHH.

CBoboaHoe najzeHue. Y ckopeHrne cBOOOTHOTO MaIeHusl.

KpuBonuneiinoe neuxenue. J[BrkeHne MaTepralbHON TOUKH MO OKPYKHOCTH C TMTOCTOSTHHOM MO MOJIYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTbD,
nmuHeiHas ckopocth. [lepron u acroTta oOparnienus. L{eHTpocTpeMuTeIbHOE YCKOPSHHE.

TexHUYECKUE YCTPONCTBA M MPAKTHICCKOE TPUMEHECHHE: CITUIOMETD, ABM)KCHUE CHAPSIOB, IIETTHBIC U PEMEHHBIC ITepeIadn.

Jlemoncmpayuu

Monenb cucTeMbl 0TCUETa, HILTIOCTPALIM KHHEMAaTHIECKUX XapaKTePUCTHK JIBUKCHHUS.

[IpeoOpazoBaHue ABMKCHHM C UCTIOIB30BAHUEM IPOCTHIX MEXaHHU3MOB.

[Tagenwe Ten B BO3IyXe U B Pa3peKESHHOM ITPOCTPAHCTBE.

Habmonenue aBrkeHus Tena, OpOIIEHHOTO MO/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaCHHSI.



HanpasiieHue ckopocTH Mpy IBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3y4yeHne HepaBHOMEPHOTO JBUKECHMSI C LIENbIO ONPENEICHNSI MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLICHMST MEXKAY HYTSIMHM, NPOMACHHBIMM TEJIOM 3a IIOCICIOBATCIIBHBIE PAaBHBIE IPOMEXYTKH BPEMEHH IIPU
PaBHOYCKOPEHHOM JIBH)KEHUU C HAYaJIbHOM CKOPOCTHIO, pAaBHOM HYIIIO.

N3yuenue nBUKEHUS IAPUKA B BI3KOU KUIKOCTH.

N3yuenue nBU>XKEHUS Teja, OpOLIEHHOTO TOPU30HTANIBHO.

Tema 2. /lunamuxa

[Ipunnun otHOcHuTenbHOCTH ['anmunes. Ilepsoiii 3akoH HeroToHa. IHEpumanbHble CHCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunnun cynepmno3uinuu cui. Bropoi 3akon HeroToHa mjis MarepuanbHOM TOuku. Tpetuit 3akoH HproTtona mis
MaTEpUaIbHBIX TOYEK.

3aKoH BceMupHOro TaroreHus. Cuna Tsoxectu. Ilepsas kocMuyeckas CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokost, ckonbxkeHust, kaueHus). Cuna tpenusa. Cyxoe tpenue. Cuia TpeHUs CKOJIBXEHUS U CHJIA TPEHUsS TOKOS.
Koadduuuent tpenns. Cuiia conpoTUBICHUS IPU ABMIKEHUU TeJla B )KUAKOCTH UIIH rase.

[TocTynaTtenbHOE U BpallaTeIbHOE JBM)KEHUE a0COIIOTHO TBEPIOTO TEA.

MOoOMEHT cuiibl OTHOCUTEIBHO OCH BpateHus. [1neuo cumbl. YciioBust paBHOBECHs TBEPIOTO Tea.

TexHuueckue ycTpoiicTBa U MPaKTUYECKOE TPUMEHEHUE: TOAIINITHUKY, IBUKEHNE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBNeHME NHEPLMH.

CpaBHeHHE Macc B3aMMOJICHCTBYIONINX TEI.

Bropoii 3akon HeroToHa.

N3smepenue cui.

Crnosxenue cui.

3aBHCHUMOCTB CHJIBI YIIPYTOCTH OT JeOpMaLnu.

HeBecomocTs. Bec Tena npu yCKOpEHHOM MOIbEME U AJCHUH.

CpaBHeHHE CUJT TPEHUS TIOKOS, KAYEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buabl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomel

N3ydenue neuxenust Opycka 1o HaKJIOHHOM MIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHIT YIIPYTOCTH, BOZHUKAIOIIMX B IPYKUHE U PE3MHOBOM 00pasIle, OT UX AeGopMaIlui.

HccnenoBanue ycnoBui paBHOBECHS TBEPAOrO TEIA, UMEIOLIETO OCh BpPAICHUS.

Tema 3. 3akonsl coxpanenusn 6 Mexanuke

Nmnynbc MaTepuanbHON TOYKH (Teja), CUCTEMbl MaTepHANIbHBIX TOYEK. MIMIynbCc CUiIbl M U3MEHEHHE UMIYJIbca Teja. 3aKOH COXpaHEeHUS
UMITyJibca. PeakTuBHOE JIBUIKEHHE.

PaGora cuibl. MOIIIHOCTE CHITBI.

Kunernueckas sHeprusi MarepuaibHOil TOUkd. TeopeMa 00 U3MEHEHUN KUHETHYECKON SHEPTUH.

[TorenunansHas sHeprus. l[loTeHimanbHas SHeprus ymnpyro JaedopMUPOBAHHON mpyxkuHBL [loTeHIMaNbHAs SHEpPrus Tena BOJIU3H
MTOBEPXHOCTU 3€MJIU.

[ToTeHIManbHBIC U HEMIOTCHIIMAILHBIC CHITBL. CBs3b Pa0OTHl HEMIOTECHIIMAIBHBIX CHJI ¢ U3MEHEHUEM MEXaHHUYEeCKOH HEPTHH CHUCTEMBI TEIl.
3aKOH COXpaHEHUsI MEXaHUYECKON YHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHr4ecKue yCTpOMCTBA U MIPAKTUUECKOE TPUMEHEHHUE: BOAOMET, KOTIEP, MPYKUHHBIN MUCTOJET, IBHKCHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE ABMKEHUE.

[lepexon moTeHIMAIbLHON YHEPTHH B KHHETUYECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

N3ydenne abCOMOTHO HEYNIPYTOTO yAapa ¢ TOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOTHI CUITBI C U3BMEHEHHEM MEXaHUYECKOW SHEPTUu Tella Ha MPUMEPE PACTHIKEHUS] PE3UHOBOTO HKI'yTa.

Pa3nea 3. Mosekyasipuast puznka 1 TepMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHbBIE MTOJIOKEHHSI MOJIEKYIIIPHO-KHHETHYECKONW TEOPUH M MX ONMBITHOE 00ocHOBaHUE. bpoyHoBckoe nBmxenue. Auddysus. Xapakrep
JBMOKEHUS U B3aUMOEWCTBUS YacTHUI] BelllecTBAa. MoieM CTPOEHUS Ta30B, )KUKOCTEH U TBEPABIX Te U 00bICHEHHE CBOMCTB BEIIECTBA HA OCHOBE
3TUX Mojener. Macca u pazmepsl mosiekyi. KonnuectBo BemectBa. [loctostnHas ABoraapo.

TenmoBoe paBHoBecue. Temnepatypa u e€ uzmepenue. lllkana remneparyp Lenbcus.

Monens uaeanbHOro raza. OCHOBHOE YpaBHEHUE MOJIEKYIISIPHO-KMHETHUECKOW TEOpUH HIeabHOro ra3a. AOCOIIOTHas TeMmepaTypa Kak
Mepa cpedHell KUHETHYECKON SHEpruM TEeIUIoBOro ABMXKeHus uactul rasza. lllkama temnepatyp KenbBuna. ['a3oBble 3aKkoHBI. YpaBHEHUE



MenneneeBa—Knaneiipona. 3akon [lampTona. M3omporecchl B HACaTbHOM Ta3e C IOCTOSHHBIM KOJHYECTBOM BemiecTBa. [ paduueckoe
MPEJCTaBICHUE U30MPOLIECCOB: H30TEPMa, H30X0pa, n300apa.

TexHuyeckue ycTpoiicTBa U MpakTUYECKoe MPUMEHEHUE: TEPMOMETP, GapoMeTp.

Jlemoncmpayuu

OmnbITHI, TOKa3bIBAIOIINE JUCKPETHOE CTPOSHHUE BellecTBa, PoTorpaduu MOJIEKYJ OPraHUuYeCKUX COeTMHEHHH.

OmnbiThl 10 U Y3UH KUAKOCTEH U Ta30B.

Monens OpOyHOBCKOTO JTBUKECHHUSI.

Mopnaens onbita [lTepHa.

OnbIThI, JOKa3bIBAIOLIME CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACHCTBHUSL.

Monens, WUTIOCTpUPYIOLIas IPUPOY AaBJICHUS ra3a Ha CTEHKU COCyAa.

OnbIThL, WIUTFOCTPUPYIOLIME YPABHEHUE COCTOSIHUS UJI€ATIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

Omnpenenenre Macchl BO3lyXa B KJIaCCHOM KOMHAaTe Ha OCHOBE U3MEpPEHMI 00bEMa KOMHATHI, IaBJICHUS U TEMIIEPATypbl BO34yXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEX]Ty ITapaMEeTPaMU COCTOSIHUS pa3peKEHHOI'0 rasa.

Tema 2. Ocnoevt mepmoounamuku

Tepmoaunamuyeckas cuctema. BHyTpeHHsIsI SHEprusi TepMOJIUHAMUYECKON CHUCTEMBI U CcIIOCOOB! €€ m3MeHeHus. KonnyecTBo TEmaoThl U
pabota. BHyTpeHHSS SHEPrusi 0JJHOATOMHOTO UAEAIBHOrO Ta3a. Buabl Temonepenauu: TEMJIONPOBOJHOCTb, KOHBEKIIMS, U3Iy4eHHUE. Y AelbHas
TEII0EMKOCTH BeliecTBa. KolnyecTBo TEIIOThI MTPpH TeIIonepeiaye.

ITonarue 06 apmabatHoM mpouecce. IlepBbril 3akoH TepMoauHaMuKku. [IpuMeHeHHe NepBOro 3aKoHa TEPMOJMHAMMKH K H3O0MPOLIECCAM.
I'paduueckas uHTEprpeTays padboThl rasa.

Bropoii 3akoH TepmonnnamMuki. HeoOpaTuMOCTh TPOLIECCOB B MMPUPO/IE.

TennoBele MamuHbl. [IpuHIMIBL AEHCTBUS TEIUIOBBIX MaluH. [IpeoOpa3zoBaHus sSHEPruu B TEMIOBBIX MamMHax. Koagduiment noiaesnoro
nevicTBus TeroBoi MamuHel. Lukn KapHo u ero koa¢uiueHTt noae3sHoro 1eHcTBrs. DKOIOTHYECKHe TPOOIeMbl TEIIIOHEPTeTHKY.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: IBUTATENIb BHYTPEHHETO CrOpPaHusi, ObITOBON XOJIOAMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpeHHEHN SHEPTUH Teja IPU COBEPILIEHUHN paObOThI: BbUIET MPOOKH K3 OYTHUIKU MOJT IEUCTBUEM CKAaTOrO BO3/1yXa, HAarpeBaHHe
a¢upa B TaTyHHOU TpyOKe MyTEM TpeHus (BUACOIEMOHCTPALIHS).

V3MeHeHMne BHYTpEHHEH SHEprun (TeMIiepaTypsl) Tea MpH TeIuionepeiaye.

OmnbIT 0 agnabaTHOMY PACHIMPEHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTaTeNsl BHYTPEHHETO CrOpaHusi, peaKTUBHOIO JBUTATEIS.



Yuenuueckuii s3xcnepumenm, 1abopamopmvie pabomul

N3mepenue yaenbHOU TeIIOEMKOCTH.

Tema 3. Acpezcamnuie cocmoanusn eeuyecmea. Dazoswvie nepexoonvl

[TapooOpazoBanue u kougeHcauus. Mcnapenue u kunenue. AOCONIOTHAsE W OTHOCHTENbHAs BJIAXXHOCTb BO3ayxa. HachlleHHBIN map.
VY aenbHas TETUIOTa MapooOpa3oBaHus. 3aBUCUMOCTh TEMITEPATYPHI KUTICHUS OT JaBJICHUS.

Teépmoe teno. Kpucrannmmyeckue u amopdHbie Tena. AHU30TPOIHS CBOMCTB KpUCTALIOB. JKuakue kKpuctaisl. COBpEMEHHbBIE MaTEpUAIIbL.
[1naBnenue u kpuctauM3anus. Y aelibHas TerioTa miasienus. Cyonumanus.

YpaBHeHHe TEIIOBOro OanaHca.

TexHu4eckue ycTpoicTBa U MPAKTHYECKOE MPUMEHEHHUE: TUTPOMETP U IMCUXPOMETP, KATOPUMETP, TEXHOJIOTHH TOJIYYCHHSI COBPEMEHHBIX
MaTepuajioB, B TOM YHCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MAPOB.

Kunenue npu moHW>KEHHOM JaBJICHUU.

Crioco0Obl U3MEPEHHS BIAKHOCTH.

HaGmronenne HarpeBaHus ¥ MJIaBICHUS KPUCTALTHYECKOTO BEIIECTBA.

JleMoHCTpanust KpUCTAILJIOB.

Yuenuueckuii sxkcnepumenm, nabopamopnule pabomuol

N3mepenue OTHOCUTETBHON BIaXKHOCTH BO3/1yXa.

Pa3neu 4. DinekTpoamHaMuKa
Tema 1. dnexkmpocmamuxa

OnexTpuzanus Tea. DIEeKTpUUeckuil 3apsz. JIBa BUAa 3yIeKTpUYecKUX 3apsiioB. [IpoBOIHUKH, AMAIEKTPUKU U MOJYNPOBOJHUKU. 3aKOH
COXPAHEHHUS JIEKTPUYECKOTO 3apsAa.

B3aumopeiicteue 3apan0B. 3akoH Kynona. Toueunslil anekTpudeckuil 3apsaa. ieKkTpudeckoe nosue. Hanpssk€HHOCTb 3JIEKTPUYECKOTo TOJIS.
[IpuHIUI CyNEPIIO3UIIUH DIIEKTPUUECKUX TOosIeH. JIMHUN HAIPSAKEHHOCTH DJIEKTPUYECKOTO TTOJISL.

Pabora cun anexrpocrarndeckoro nois. [lorennuman. PasHocts noreHnuanos. IIpoBOAHUKY U TUAIIEKTPUKH B 3JIEKTPOCTATHUECKOM IIOJIE.
JlnsnekTpudeckass IpOHULAEMOCTb.

3J'ICKTpOéMKOCTB. KOHI[GHC&TOp. SJICKTpOéMKOCTL IJIOCKOI'O KOHJACHCATOPA. 9Hepr1/151 3apAKCHHOT'O KOHACHCATOPA.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE IIPUMEHEHHE: DJIEKTPOCKOI, DJIEKTPOMETP, JJIEKTPOCTATHUYECKas 3alluTa, 3a3eMIICHUE
ANEKTPONPUOOPOB, KOHJEHCATOP, KOMMPOBAJIBHBIN anmnapar, CTpyHHbBIN IPUHTED.



Jlemoncmpayuu

YCTpOUCTBO U IPUHLUIT ACUCTBUSA IIEKTPOMETPA.

B3anMopeiicTBrue Ha’IEeKTPU30BAHHBIX TEIL.

DIEeKTpUYECKOE MO0JIE 3apSKEHHBIX TEll.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM I10JIE.

DnexTpocTaTHuecKas 3aluTa.

JIMBIIEeKTPUKHY B 3JIEKTPOCTATUUECKOM I10JI€.

3aBUCUMOCTh 3JIEKTPOEMKOCTU IIJIOCKOTO KOHAEHCaTopa OT IUIOIIAAU IUIACTHH, PACCTOSIHUS MEXAY HUMU U JIUAJIEKTPUUYECKOU
IIPOHUIIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenue 31eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. llocmoannwiit Inekmpuyeckuit mox. Toku 6 paziuunsix cpeoax

DNEeKTPUYECKHUM TOK. Y CIOBUS CYIIECTBOBAHMS dIEKTpUuecKoro Toka. Mcrounuku toka. Cuia Toka. [locTossHHBIN TOK.

Hanpsixenune. 3akon Oma aJ1g yyacTka Lenu.

DNEKTPUUECKOE CONPOTUBIICHHE. Y IEIbHOE CONpPOTHUBIIEHHE BemecTBa. llocnenoBarenbHoe, MapalielbHOE, CMEUIAHHOE COEIUHEHHE
MIPOBOJHUKOB.

Pabota snektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MOmHOCT AIEKTPHUUECKOTO TOKA.

DNEeKTPOABMKYIIAsl CUjla ¥ BHYTPEHHEE COMPOTHUBIIEHHWE UCTOYHHMKA TOKAa. 3akoH OMa Ui MOJHOHN (3aMKHYTOM) SIEKTPUYECKON IeMH.
KopoTkoe 3aMbIkaHue.

DneKTpOHHas IPOBOAUMOCTb TBEPABIX METAJUIOB. 3aBUCHMOCTh COIIPOTUBIICHUS METAJIIOB OT TemrepaTypbl. CBEpXIpPOBOAUMOCTbD.

DnexTpuueckuil Tok B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonnuku. CoOCTBEHHass W TNpPUMECHas NPOBOAUMOCTb MOJYNPOBOAHUKOB. CBoiicTBa pP—N-nepexoxa. IlomympoBogHHKOBbIE
pUOOPBHI.

DIEeKTpUYECKHUI TOK B pacTBOpax M paciiaBax 3JEKTPOJIMUTOB. DIEKTPOIUTHUECKAs JUCCOLMAIUSA. DIEKTPOIIN3.

DneKTprYecKHil TOK B razax. CaMoCTOSATENbHBIN U HECAMOCTOSATENBHBIN pa3psaa. Monnus. [lna3ma.

TexHuuyeckue ycTpoicTBa M MpPAaKTHUYECKOE MPUMEHEHHE: aMIepMETp, BOJBTMETpP, PEOCTaT, UCTOYHUKH TOKa, 3JIEKTPOHArpeBaTeIbHbIE
npuOOpPHI, DIEKTPOOCBETHTENBHBIE MPUOOPHI, TEPMOMETpP COMPOTHBICHHUS, BaKyYyMHBIH JHOJ, TEPMUCTOPBI U  (POTOPE3UCTOPHI,
MOJIYITPOBOJIHUKOBBIN MO/, TalbBaHUKA.

Jlemoncmpayuu



W3mepenue cuiibl TOKa U HANIPSKEHUSL.

3aBUCUMOCTb COIPOTUBIIEHUS UJIMHAPUYECKUX ITPOBOJHUKOB OT JJIMHBI, IUIOIIAIU IIONIEPEUYHOT0 CEUEHUS U MaTepHuaa.

CMeriaHHOE COeIMHEHHE TPOBOIHUKOB.

[Ipsimoe n3MepeHue 3MeKTpoABMKYIIEeH criibl. KOopoTkoe 3aMblKaHUE ralbBAaHUYECKOT0 3JIEMEHTA U OLIEHKA BHYTPEHHET0 CONPOTUBIICHUS.

3aBUCUMOCTD COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psa v IPOBOJIUMOCTb BO3IyXa.

OHOCTOPOHHSAS IPOBOIUMOCTb JUOJIA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul

N3yuyenne cMEIaHHOrO COEAMHEHUS PE3UCTOPOB.

W3mepeHue 371eKTpoIBUKYILEH CUIIbl ICTOUHUKA TOKA U €r0 BHYTPEHHET0 COIPOTHUBIICHMS.

Habmtonenue snextpoinusa.

Me:xnpeamerHble CBSI3U

Nzyuenne kypca ¢puszuku 6a3oBoro ypoBHs B 10 Kiacce OCyHIECTBISIETCS C YUETOM COJEPKATEIbHBIX MEXITPEIMETHBIX CBSI3€H C KypcaMu
MaTeMaTHKH, OMOJIOTMH, XUMHUH, Teorpapuu U TEXHOJIOTUH.

Mescnpeomemuvie nonamus, CBSI3aHHbIE C U3y4YE€HHEM METOJOB HAyYHOIO IO3HAHUS: SIBIEHUE, HAyuyHBIH (akT, rumoresa, Gpusnueckas
BEJIMYMHA, 3aKOH, TEOPHs, HAOIIOIeHUE, YIKCIIEPUMEHT, MOIETTMPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHne CUCTEMBbl YpaBHEHUM, TnHelHas QyHKIus, napadoia, runepbosa, ux rpaguKu U CBOMCTBA, TPUTOHOMETPUUYECKUE
(GYHKIMU: CUHYC, KOCHUHYC, TAaHT'€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXIECTBO, BEKTOPHl M HMX MPOEKIMH Ha OCHU KOOPJIWHAT,
CJI0)KEHHE BEKTOPOB.

buonocus: mexannyeckoe ABI)KEHHE B KUBOHM mpupone, nuddysus, ocMoc, TEMI000MEH KHUBBIX OPraHM3MOB (BHU[bI TeIUIONEpeaayH,
TEIJIOBOE PAaBHOBECHE), AIEKTPUUECKHUE SIBICHUS B KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJI, MOJIb BEILIECTBA, MOJISIPHAs Macca, TEIJIOBbIE CBOWCTBA TBEPBIX TEll,
KHUJIKOCTEH U ra3oB, JJIEKTPUUECKHE CBOMCTBA METAJUIOB, 3JIEKTPOJIUTHYECKAs] JUCCOLMALUS, TaJIbBaHUKA.

l'eoepaghus: BI1a)XHOCTH BO3/lyXa, BETPHI, 0apOMETpP, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHUEe ABMXKEHUN C MCIOJIB30BAaHUEM MEXAHU3MOB, YUET TPEHUS B TEXHHKE, MOAIIUITHUKY, UCIIOJIb30BaHNE 3aKOHA
COXPAaHEHHUs UMITyJIbCa B TEXHHUKE (pakeTa, BOAOMET U ApPYyrue), IBUraTeslb BHYTPEHHErO CropaHus, maposas TypOuHa, ObITOBOM XOJOIMIBHUK,
KOHIUIIMOHEDP, TEXHOJIOTMH MOJIYYEHHs] COBPEMEHHBIX MAaTEpUAOB, B TOM YHCJIE HAHOMAaTEpHUAJIOB, U HAHOTEXHOJIOTMH, AJIEKTPOCTATUUYECKAS
3alIMTa, 3a3€MJICHUE DJIEKTPONPUOOPOB, KCEPOKC, CTPYWHBIM MPHUHTEP, HJIEKTpOHArpeBaTeIbHbIe MPUOOPHI, IEKTPOOCBETUTENBHBIE MPUOOPHI,
rajibBaHuKa.



11 KJIACC

Pa3znen 4. diiekTpoanHamMuka

Tema 3. Maznummnoe none. I1eKmpomMazHUMHAA UHOYKUUA

[TocrossHHbIE MarHuThl. B3anmoneicTBHE NOCTOSHHBIX MAarHUTOB. MarHutHoe mnosie. BekTtop wmarHuTHOW wuHAYKUMH. [IpuHUmMN
CyNEPNO3ULIMM MarHUTHBIX TOJEH. JIMHUKM MarHUTHOM MHAYKUMK. KapTuHA TMHUI MarHUTHOW UHAYKIUU I1OJIS TIOCTOSSHHBIX MarHUTOB.

MarnuTHOe mojie TPOBOJHUKA ¢ TOKOM. KapTWHa JMHUN MHAYKUMM MarHUTHOTO MOJIA JJIMHHOTO HPSIMOTO MPOBOAHUKA U 3aMKHYTOTO
KOJIBLIEBOT'O IPOBOJIHMKA, KaTyIIKU ¢ TOKOM. OnbIT Dpcrena. BzanmonelicTBiue npoBOAHUKOB ¢ TOKOM.

Cuinia Amriepa, €€ MOIyJIb M HalpaBJICHUE.

Cuna JlopeHnua, e€ Monynb U HanpasiieHUeE. [[BuxkeHNe 3apsyKEHHOW YacTULIbI B OJJHOPOIHOM MarHUTHOM nojie. Pabota cuibl JlopeHua.

SBneHue HNEKTPOMArHUTHOM MWHAYKIUU. [lOoTOK BekTOpa MAarHUTHOM WHAYKIMHU. OJEKTPOJABIXKYIIAs Cuila HWHAYKIUU. 3aKOH
3JIEKTPOMAarHUTHOM MHAYKUuu Papanes.

BuxpeBoe anexTpudeckoe Mmoje. DIEKTPOIABIDKYINAs Cujia HHAYKIMH B IPOBOJHHUKE, JBIDKYIIEMCS MOCTYIATEIbHO B OJHOPOJIHOM
MarHiuTHOM IIOJIC.

IIpasuio JleHua.

NHIyKkTUBHOCTD. SIBJI€HNE CAMOMHAYKIIMH. DJIEKTPOJBUKYIIAS CHJIa CAMOMHYKIUU.

DHeprusi MarHUTHOTO TOJISt KATYIIKU C TOKOM.

DNeKTPOMarHuTHOE TOJIE.

TexHM4eckue yCTpONCTBa M MPAKTHUYECKOE NPUMEHEHHE: MOCTOSHHBIE MArHUTBI, SJIEKTPOMArHUTHI, 3JEKTPOJBHUIATENb, YCKOPUTEIN
3JIEMEHTapHBIX YACTUILI, UHIYKIIUOHHAS M1€Yb.

Jlemoncmpayuu

OmnsIT OpcTena.

OTKJIOHEHUE AIEKTPOHHOTO MTyYKa MarHUTHBIM T1OJIEM.

JIMHUY MHIYKIIUY MarHUTHOTO MOJISI.

B3anMopeicTBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amrmepa.

JerictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBneHue NeKTPOMArHUTHON UHAYKIIUH.

[IpaBuio JleHna.



3aBUCUMOCTBD JIEKTPOABUKYILIEH CUIIbI MHIYKIIMU OT CKOPOCTH U3MEHEHHSI MArHUTHOI'O IIOTOKA.
SIBneHue cCaMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3y4eHre MarHUTHOIO NOJISl KaTYIIKH C TOKOM.

HccenenoBanue necTBUSA IOCTOSIHHOIO MAarHATa Ha PaMKY C TOKOM.

HccnenoBanue sABiIeHUs 3JI€KTPOMArHUTHOM MHIYKIUU.

Pa3pen 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMaAcHUMHbIE KONEOAHUA

Konebarenpnas cucrema. CBoOoaHble MexaHndeckue Konebanusi. ['apmonmdeckme konebanus. Ilepmox, vactora, amrumatyga u ¢asza
koneOanuil. [lpyxuHHBIH MasgTHUK. MareMaTudecKuil MasTHUK. YpaBHEHUE TapMOHMYECKHUX KojeOaHuil. [IpeBpaieHue sHepruv mnpu
rapMOHUYECKUX KOJIeOaHUsX.

Konebarenbublii koHTyp. CBOOOIHBIE 3JIEKTPOMAarHUTHbIE KOJEOaHUs B UACAITBHOM KOJEOAaTeIbHOM KOHTYpe. AHAJIOTHS MEXAY
MEXaHUYECKUMH H JIEKTPOMArHUTHBIME Kosnebanusmu. @opmyna TomMcona. 3aK0H COXpaHEHUS SHEPTHH B UCATHHOM KoJeOaTeTbHOM KOHTYpE.

[IpencraBienue o 3aTyxaroumx KojeOaHusX. BolHykIeHHbIE MexaHuuyeckue KosiebaHus. PesoHaHc. BrIHyX/IeHHbIE 31€KTPOMarHUTHBIE
KoJie0aHus.

IlepemenHnsbIit TOK. CHHYCOUIAIbHBIN IEPEMEHHBIN TOK. MOIIHOCTh NEPEMEHHOI0 TOKA. AMIUIMTYIHOE U IEHCTBYIOIIEE 3HAUEHUE CUIIbI TOKA
1 HapsKEHUS.

Tpanchopmarop. IlpousBonacTBo, mepepaya U NOTPEOJEHUE DIIEKTPUUECKONM HHEPruu. OKOJIOTMUYECKHE PHUCKUM MpH IMPOU3BOJCTBE
ANEeKTpodHeprun. KylbTypa nCnoap30BaHus AJIEKTPOIHEPTUH B TOBCEITHEBHOM JKHU3HH.

TexHnuyeckue ycTpoicTBa U MPaKTUIECKOE IPUMEHEHHUE: MIEKTPUUYECKHUI 3BOHOK, TEHEPATOP MIEPEMEHHOT0 TOKA, JIMHUU JJIEKTPOIIepeaay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KojiedaTeNbHOM cucTeMbl (IPY>KMHHBIN WJIM MaTEMAaTUYECKUN MasTHUK).

Habmronenue 3aTyxaronmx Koaebanuii.

HccnenoBanue CBOMCTB BBIHYKJCHHBIX KOJIEOAHUH.

HaGmronenue pesonanca.

CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHus.

OcumsutorpaMMsl (3aBUCUMOCTH CHIIBI TOKA M HAMPSKEHUSI OT BPEMEHH ) JJIS JIEKTPOMArHUTHBIX KOJIeOaHM.

Pe3oHaHc npu nocnenoBaTenbHOM COEAUHEHUH PE3UCTOPA, KaTYIIKH MHAYKTUBHOCTH M KOHJEHCATOPA.

Monenb TUHUY 3JIEKTPOIEepeIadH.



Yuenuueckuii sxcnepumenm, 1ab6opamophvie pabomol

HccnenoBanue 3aBUCUMOCTH TIEPHOA MAJIBIX KOJICOAHHIA Tpy3a HAa HUTH OT JUTMHBI HUTHU U MacChl TPpy3a.

HccnenoBanue nepeMeHHOTO TOKa B MU U3 MTOCIIEI0OBATEILHO COSTUHEHHBIX KOHICHCATOPA, KaTyIIKH U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 80JIHbL

Mexanuyeckue BOJIHBI, yclioBUs pacnpoctpaHeHus. [lepuoa. CkopocTh pacnpocTpaHeHus: U JJIMHA BOJIHBL. [lomepednbie U mpooJibHbIE

BoJIHBL. HTEpdepeHnrs u nuppakuus MEXaHUIeCKUX BOJIH.

3Byk. CKOpoCTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.
DNEeKTPOMArHUTHHIE BOJTHBI. Y CIIOBUS U3TyYeHHsI SJICKTPOMAarHUTHBIX BOJIH. B3anmuast opuenTaius BekTopoB E, B, V B anexTpomarautHoit

BousiHE. CBOMCTBA DIIEKTPOMArHUTHBIX BOJIH: OTPAXXEHUE, IPEIOMIICHHE, oJsipu3anus, audpaxus, narepdepenius. CKopocTh IEKTPOMarHUTHBIX

BOJIH.

[Ikana 351eKTpOMarHuTHHIX BOJIH. [IpMMeHeHe 21eKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHLIMIBI paAUOCBA3U U TeNeBUeHU. Patnonokanus.

DNEeKTPOMarHMTHOE 3arpsi3HEHNE OKPYKAIOIIEH CpeJIbl.

TexHuueckne yCTpOfICTBa U TPAKTUYCCKOC IMPUMCHCHHUC: MY3BIKAJIbHBIC HHCTPYMCHTBI, YJIbBTPA3BYKOBAd AWAIHOCTHUKA B TCXHHUKC H

MEIUIINHE, pajiap, paAuoNpuéMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBU-neub.

Jlemoncmpayuu

OO6pazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUHBIX U MPOI0IbHBIX BOJIH.

Konebmtonieecs Te10 kak MICTOYHUK 3BYKa.

HabmtoneHnue oTpaxeHus U MpeToMICHUS MEXaHUUECKUX BOJIH.

Habmtonenue unrepdepeHunu 1 Jupakiiud MEXaHHYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGmronenue cBs3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTY/I0M M 4aCTOTOM KOJIeOaHUH.

HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpaXkKeHUeE, peoMIIeHNE, MOoNIspu3aiys, AMdpaxus, nHTephepeHIus.

Tema 3. Onmuxa

I'eomeTrprueckas onrtuka. [IpsmonuHeitHOe pacnipocTpaHeHHE CBETa B OJHOPOAHOM cpeze. JIyd cBera. ToueuHblil HCTOUHUK CBETA.
OTtpakeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300pakeHui B TIIIOCKOM 3€pKaje.

[Ipenomiienue cBeTa. 3aKOHBI peIOMIIEHHS cBeTa. AOCOMIOTHBIN MoKa3aTenb npenomieHus. [lonHoe BHyTpeHHee oTpaxkenue. [IpenenbHblit

YTr'oJI ITOJIHOT'O BHYTPCHHETO OTPAKCHUA.

Hucniepcus ceera. ClioxxHbIH coctaB Oenoro cera. L{Ber.



CoOuparomue W pacceuBarolve JMH3bl. ToHKasg nuH3a. POKYCHOE pacCTOSHHE U ONTHYEcKass cujla TOHKOW muH3bl. [locTpoeHue
n300pakeHN B COOMPAIONINX U pacceuBaromuX JuH3ax. @opMysa TOHKOH JIMH3bL. YBEIUYEHUE, JaBA€MOE JTMH30H.

IIpenensl MPUMEHUMOCTH F€OMETPUYECKOM ONTUKH.

BonnoBast ontuka. MuHrepdepenuuss csera. KorepeHTHble HCTOYHMKHM. YCJIOBUS HAOMIOJEHMS MAaKCUMyMOB M MHMHHUMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT ABYX CHH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpaxius ceera. AudpaxnuonHas pemérka. Y cioBre HaOMI0JeHUS ITIaBHBIX MAKCUMYMOB TIPH MaJIeHUH MOHOXPOMAaTHYECKOTO CBETa Ha
IU(PPAKLHUOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHuueckue ycTpoHCTBa M NPAaKTUYECKOE NMPUMEHEHHE: OYKH, JIyna, (oToammapar, MPOCKIMOHHBIA ammapar, MUKpPOCKOI, TEJIEeCKOIl,
BOJIOKOHHASI ONITHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISIPOU.

Jlemoncmpayuu

[IpsimosinHeitHOe pacnpocTpaHeHHe, OTpaKeHHUE U MpesioMiieHne cBeTa. OnrTuyeckue npruOopsl.

[TonHOE BHYTpeHHEE oTpakeHue. Mojenb cBeToBo1a.

HccnenoBanue cBONCTB N300paxeHU B TMH3AX.

Mojenu MUKpOCKOIIa, TelecKomna.

Habmtonenue narepdepeHnnn caera.

Hab6mronenue qudpakiuuu cera.

HabGmronenue qucnepcuu certa.

IlosydyeHne ciekTpa ¢ IOMOIIBIO PU3MBI.

[Tonmy4yeHnue crniekTpa ¢ HOMOIIBIO AU(PPAKIIMOHHON PEIIETKY.

Habuntoienue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3mepenne nokasaresns NpeJoMIIEHUS CTEKIIA.

HccnenoBanue cBOMCTB N300payKeHUA B JIMH3AX.

Habmtonenue nucnepcuu cBeta.

Pa3pnen 6. OcHOBBI cieMaIbHOH TEOPUH OTHOCUTEJIBHOCTH
I'paHuipl NPUMEHMMOCTH KJIACCHMUECKON MeXaHuKH. [locTymarel cnenuanbHOM TEOpUHM OTHOCUTENIBHOCTH: WHBAPUAHTHOCTH MOIYJIS
CKOPOCTH CBETa B BaKyyMe€, IPUHIIUI OTHOCUTEIBHOCTH DNHIITEHHA.
OTHOCHTENBHOCTH OJJHOBPEMEHHOCTHU. 3aMe/JIEHE BPEMEHH U COKPAILlEHUE JITTUHBI.



OHeprus U UMIYJIbC PEISITUBUCTCKON YaCTULIBI.
CBs13bp Macchl C 3HEPTUEl U UMITYJILCOM PEISTUBUCTCKOMN YaCTULIbl. DHEPTUS TIOKOS.

Pasznea 7. KBanToBas pusuka

Tema 1. dnemenmul KGAHMOBOI ONMUKU

®otonsl. opmyna [Inanka cBsi3u sHEprUH (HOTOHA € €T0 YACTOTON. DHEPrusl U UMIYJIbC (POTOHA.

OtkpseiTue u uccnenoBanue Gporodddekra. Onwitel A. I'. CroneroBa. 3akonbl Gorodddekra. YpaBuenue DitHmreliHa 1t GoTodddexra.
«Kpacnas rpanumna» dpotodrddekra.

JaBnenue cBera. Onbwithl [1. H. JIeOenena.

XHWMHMYECKOE ICHCTBHE CBETA.

TexHuueckue ycTporcTBa U MPaKTUYECKOE MPUMEHEHHE: (POTOAIeMEHT, (OTOIATINK, COTHEUHAs OaTapes, CBETOAUOI.

Jlemoncmpayuu

®oT03¢heKT Ha ycTaHOBKE € IIMHKOBOM MJIaCTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETro GoTodddekra.

Cseroauos.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OnbiTel Pezepdopaa no paccessHuto o -yactuil. Ilnanerapnas monens aroma. Iloctynarel bopa. M3nydyenue u
MorJIoueHNe (POTOHOB MPU MEPEXO/IE€ ATOMA C OJJTHOTO YPOBHS SHEPruH Ha Jpyroi. Buasl cnektpoB. CriekTp ypoOBHEN SHEPrUHM aToMa BOJOPO/aA.

BonnoBele cBolicTBa yactuul. Bonnsl e bpoiinsa. KopnyckynsipHO-BOJIHOBOM Tyalu3M.

CrioHTaHHOE M BBIHYKJIEHHOE U3ITyUCHHE.

TexHnueckue ycTpoicTBa U MPaKTUYECKOE IPUMEHEHNE: CIIEKTPAJIbHBIN aHaIu3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIH KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopna.

Omnpenenenre AJIMHBI BOJIHBI JIa3epa.

Habntoienue muHeRvaThIX CIEKTPOB U3JIyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

HabmtoneHue nuHeuaToro crnekrpa.

Tema 3. Amomnoe a0po



DKCIIEpUMEHTBHI, TI0Ka3bIBAIOIIUE CIOKHOCTh CTpoeHus siapa. OTkpeiTHe paguoakTuBHOCTH. OmnbIThl Pesepdopaa mo onpenenenuio cocraBa
panmoakTuBHOTO M3nydeHus. CBoiicTBa anbda-, 6eta-, raMMa-u3iIydeHus. BiausiHue paguoakTHBHOCTH Ha )KUBbIE OPTaHU3MBI.

OTtkpeITHE TIPOTOHA M HeWTpoHA. HykinoHHast mojiens sapa ['eitzendepra—Banenko. 3apsn sapa. MaccoBoe unciio sapa. M30Torsbl.

Anbda-pacnag. DIEKTPOHHBIN U TO3UTPOHHBIN OeTa-pactaj. ['amma-u3inydenre. 3aK0H paIiOaKTUBHOTO pacIiajia.

DHeprust CBA3M HYKJIOHOB B sizipe. SnepHbie cuiibl. JleekT Macch sapa.

SAnepusle peakuuu. JleneHue U CUHTE3 SAeEp.

Anepubiii peaktop. TepmosimepHbiii cuHTe3. [IpoGnemMbl M TEPCHEKTUBBI SACPHONM SHEPreTHKU. DKOJIOTHYECKHUE AaCTEKThI sISPHOU
SHEPrEeTHKHU.

OnemeHTapHble YacTUlibl. OTKPHITHE TO3UTPOHA.

MeTob1 HaOMIOICHHUS U PETUCTPAIIUH SJIE€MEHTAPHBIX YacTHII.

OdyHaamMeHTanbHbIe B3auMOoieiicTBUs. EqUHCTBO (hr3nueckoil KapTUHbBI MHpa.

TexHuyeckue ycTpoiicTBa U MpakTUYECKOe MPUMEHEHUE: JO3UMETp, kamepa BuibcoHa, siaepHblii peakTop, aroMHasi Oomoa.

Jlemoncmpayuu

Cu€TurK MOHU3UPYIOLUX YaCTHII.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

HccnenoBanue TpeKoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3nes 8. DiieMeHTHI ACTPOHOMMM U ACTPOPU3UKHU

Dranbl pa3BuTHs actpoHoMuH. [IpukiaHoe 1 MUPOBO33PEHYECKOE 3HAYECHUE aCTPOHOMHUH.

Bun 3Bé3aHoro He6a. Co3Be3aus, spKkue 3BE3/1bI, JIaHETHI, UX BUANMOE JBIKEHUE.

ConHeyHas cucTeMa.

Comnnne. ConHeunast akTUBHOCTh. Victounuk sHeprun ComnHila u 3BE3/1. 3BE3/1bI, MX OCHOBHBIE XapaKTEPUCTUKU. J(MarpamMmma «CreKTpaabHbIN
KJIaCcC — CBETUMOCThY». 3BE3AbI IJIaBHOM ITOCIEIOBATEIBHOCTH. 3aBUCHMOCTE «MacCa — CBETUMOCTBY» IS 3BE3] TVIaBHOHM IIOCIEIOBATSIBHOCTH.
Buyrtpennee ctpoenue 38€31. COBpeMEHHbIE TPEACTABICHUS O MPOUCXO0KACHUH U 3BOJoLMK COJIHLA U 3BE3/T. DTallbl )KU3HU 3BE3/I.

Mnineunsiii [TyTe — Hama [Manaktuka. [lonoxxenue u npmxenue Connna B ['anaktuke. Tunsl ranaktuk. Paguoranaktuku u kBa3apsl. U€pHblie
TBIPHI B SI7JPax TAIaKTHK.

Bcenennas. Pacuupenue Beenennoit. 3akon Xa60:ma. PasOeranue ranakruk. Teopus bonbiioro B3psiBa. PenukToBoe n3inydeHue.

MacutaGHast ctpykTypa Beenennoil. Meraranaktuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUM.

Yuenuueckue nabnrooenus



Habmronenust HeBOOPYKEHHBIM TJI1a30M C HCIIOJIb30BaHUEM KOMITbIOTEPHBIX MPHIIOKEHHM JIJIs OTIPEICIICHUS MTOJIOKEHHUS HEOeCHBIX 00BEKTOB
Ha KOHKPETHYIO 1aTy: OCHOBHBIE c03Be3/1Us1 CEBEPHOIO MOIYIIAPUS U SIPKUE 3BE3/BL.

Hab6monenus B reneckon Jlynsl, uraner, Maewnoro [lyru.

Oo6o0maronee NoBTOpeHne

Pounb (pm3uKHM 1 aCTPOHOMUM B 9KOHOMUYECKOM, TEXHOJIOTUIECKON, COIUATBHON U 3TUYECKON cepax esTeTbHOCTH YeJIOBEKa, POJIb U MECTO
(¢U3MKKN ¥ aCTPOHOMHHU B COBPEMEHHOH HAy4YHOH KapTHHE MHpa, poJib (PU3UUECKOW Teopuu B (HOPMUPOBAHHMU TPEACTABICHUN O (HU3HUECKOM
KapTUHE MHUpPa, MECTO (PU3NYECKOI KapTUHBI MUPA B 00IIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEICTABICHUN O IPUPOJE.

MexnpeamMeTHbIe CBSI3H

Nzyuenne kypca ¢puszuku 6a3oBoro ypoBHs B 11 Kiacce OCyIIecTBISIETCS C YUETOM COJEPKATEIbHBIX MEXITPEIMETHBIX CBSI3€H C KypcaMu
MaTeMaTHKH, OMOJIOTHH, XUMHUH, T€OTpaQuH U TEXHOJIOTHH.

Mesicnpeomemmnvle noHamus, CBSA3aHHbIE C U3YUYEHHEM METOJOB HAYYHOTO IO3HAHUS: SBICHUE, HAy4HBIM (akT, TUroTe3a, Qpuandyeckas
BEJIMYMHA, 3aKOH, TeOpHUs, HAOII0IeHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuka: pelieHHE CHCTEMbl YPaBHEHUH, TPUTOHOMETpUYECKHE (QYHKIUHU: CHHYC, KOCHHYC, TaHTEHC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPHI U MX MPOEKLIUU HA OCU KOOPAMHAT, CIOKEHHE BEKTOPOB, IIPOU3BOJHBIE AJIEMEHTAPHbBIX (YHKIIH,
MPU3HAKU TI0JI00US TPEYTOIBHUKOB, OIPEEICHHE TUIOIIAIU TUIOCKUX QUTyp U 00bEMa Tel.

buonocus: snextpuueckue SIBICHUS B KUBOW MPUPOAE, KolebaTenbHbIe NBUIKEHHUS B JKUBOM NPUPOJIE, ONTUYECKUE SIBICHUS B JKHUBOM
MIpUPOJIE, ACUCTBUE palUallui HA KUBbIE OPraHNU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KpUCTAUIMYECKasi CTPYKTypa TBEPABIX TeJl, MEXaHW3Mbl 00pa30BaHMs KPUCTAJUIMYECKON pemeTky,
CHEKTpaJIbHBIN aHAIIN3.

I'eocpaghus: MarHUTHBIE TTONTIOCA 3€MITH, 3aJI€KU MAaTHUTHBIX PYA, (OTOCHEMKA 36MHOIM OBEPXHOCTH, MPEACKA3aHUE 3EMIICTPSICCHHIA.

Texnonozus: TUHUM 3JEKTpOIEpead, TeHepaTop MEePEMEHHOr0 TOKa, 3JIEKTPOABUIATENb, HHAYKIIMOHHAS Me4b, pajap, paguoNpUEMHIK,
TEJEeBU30p, aHTeHHA, TesiepoH, CBY-neub, MpOEeKIMOHHBIN anmnapar, BOJIOKOHHAsI ONTHKA, CONHEYHas 0arapest.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBI 11O ®U3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA30BAHUA

OcBoenue yuebHoro npeamera «Pusnka» Ha ypoBHE cpeaHero olmiero odpazoBaHus (0a30BbId YPOBEHb) JOJDKHO 00ECIEUUTh JOCTHUKECHHE
CJIEYIOIIUX JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JlnuHOCTHBIE pe3yJbTaThl OCBOCHHSA Y4eOHOro mpeaMera «®Du3nMka» MODKHBI OTpa)kaTb TOTOBHOCTh M CIOCOOHOCTH OOYYaIOUIMXCS
PYKOBOJICTBOBATHCSI CPOPMHUPOBAHHON BHYTPEHHEN MO3UIMEN JTUYHOCTH, CUCTEMOM LIEHHOCTHBIX OPUEHTAIMH, TO3UTUBHBIX BHYTPEHHUX YOSKICHUH,
COOTBETCTBYIOLIUX TPATULMOHHBIM IIEHHOCTSM POCCHMCKOro OOINECTBa, pACIIMPEHUE >KU3HEHHOI'O OIbITA U ONbITa JEATENBHOCTH B Ipolecce
peajin3aliii OCHOBHBIX HAIIPaBJIEHUI BOCIIUTATEIbHOM A€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaskaaHCKOro BOCIIUTAHUSA:

c(OPMHUPOBAHHOCTh TPAKIAAHCKOH MO3UIMK 00yUYaIOLIerocss Kak aKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCUICKOT0 O0IIECTBA;

IPUHATHE TPATULMOHHBIX O0IIEYETIOBEYECKUX IT'YMAHUCTUUECKUX U IEMOKPAaTHUECKUX LIEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JESITEIBHOCTh B MHTEpEcax TPaKIAHCKOTO OOIIECTBA, y4acTBOBATh B CAMOYIPABICHUH B 00pa30BaTEIbHOU
OpraHu3aluiy;

YMEHHUE B3aMMO/IEHCTBOBATh C COLIMATIbHBIMU HHCTUTYTaMH B COOTBETCTBUU C UX (DYHKIMSMM U Ha3HAYECHUEM;

TOTOBHOCTb K TyMaHUTapHON M BOJOHTEPCKON NEATENBHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(OPMHUPOBAHHOCTh POCCUMCKON T'paX/1aHCKON HUIEHTUYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHHUE K FOCYIapCTBEHHBIM CUMBOJIaM, TIOCTH)KEHUSAM POCCUHCKUX YUEHBIX B 001aCTH (PU3UKU U TEXHUKHY;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUSI:

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO ITOBEACHMUS;

CIOCOOHOCTH OLIEHUBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIE PELLIEHUS, OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHbBIE HOPMBI U [ICHHOCTH, B TOM
quClIe B IEATEIbHOCTH YUEHOTO;

OCO3HAHME JIMYHOTO BKJIAJa B MOCTPOEHHE YCTOMYUBOTO OYAYIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOILLIEHUE K MUPY, BKJIIOUasl 3CTETUKY HAy4YHOTO TBOPUECTBA, MpUCYIIEro (u3NuecKoil HayKe;

5) TpyA0BOr0 BOCIUTAHUS



MHTEpPEC K PA3IMYHbIM cepam HpoQecCHOHATbHON AEATENIbHOCTH, B TOM YHCIE CBS3aHHBIM C (DU3MKOW M TEXHUKOHW, yMEHHE COBEPIIAThH
OCO3HAHHBIN BBIOOP Oynyiel mpodeccuu 1 peaTn30BbIBaTh COOCTBEHHBIC JKU3HECHHBIC IIJIaHbL;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOPa30BaHUIO B 00JIaCTH (PU3MKH Ha MPOTSKEHUU BCEH XKU3HH;

6) 9K0JIOTHYECKOT0 BOCIIHTAHUSA:

c(OPMHPOBAHHOCTH IKOJIOTHYECKON KYIbTYPBI, OCO3HAHUE TII00ATBHOTO XapaKTepa IKOJOTHUECKUX MPobdiiem;

IIJJAHUPOBAHUE U OCYILECTBIICHUE IEUCTBUI B OKPYXKAIOLIEH CPE/Ie HA OCHOBE 3HAHMS LIEJIEW YCTOMYHUBOIO Pa3BUTHUS YEJIOBEUECTBA;

paclIpeHue ONbITa AesITeIbHOCTH HKOJOTMUECKOM HAapaBIEHHOCTH HA OCHOBE UMEIOIIMXCSI 3HaHU 110 pu3uKe;

7) HEHHOCTH HAYYHOTO MIO3HAHMSI:

c(OPMHPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3MUECKON HAYKH;

OCO3HAHME IIEHHOCTH HAayYHOW NIESTENbHOCTH, TOTOBHOCTh B IPOIECCEe M3yYeHHs (PU3UKU OCYIIECTBIATH MPOCKTHYIO U HCCIEI0BATEIbCKYIO
JESATEIbHOCTh MHIMBUYaIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI

Ilo3naBaTebHBIE YHHBePCAJIbHbIE YUeOHbIE JeiCTBUS
ba3oBble Jjornueckue geMcTBUs:
CaMOCTOSITENTLHO (POPMYTUPOBAThH U aKTyaIH3UPOBATh IPOOIIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;
ONPEACIIATh UENN JEATeIIbHOCTH, 3a/1aBaTh MMapaMeTPbl U KPUTEPUHU UX TOCTHKEHUS;
BBIABJIIATH 3aKOHOMCpHOCTI/I u HpOTI/IBOpeLII/Ifl B paCCManI/IBaCMI)IX (1)1/131/ILIGCKI/IX SIBJICHUAX
pa3pabaThIBaTh IJIaH pelIeHHs MPOOIEMbI C YIETOM aHAN3a UMEIONINXCSA MaTepUaIbHBIX M HEMaTEePUATbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBBI B IEATEIIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIBTATOB LEIAM, OLIECHUBATh PUCKU ITOCIEACTBUM JAEATEIbHOCTH;
KOOpI[I/IHI/IpOBaTI) U BBIIIOJIHATH pa60Ty B yCJ'[OBI/ISIX pCaJ'II)HOFO, BI/IpTyaJ'II)HOFO nu KOM6I/IHI/IpOBaHHOFO BSaHMOHGﬁCTBHﬂ;
pa3BI/IBaTB eraTI/IBHOG MBIIIIJICHUC HpI/I pGIHGHI/II/I JKN3HCHHBIX HpO6J’[€M.
ba3oBble ucciieqoBareabckue JeHCTBUA.
BIIQ/IETh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHSATUSIMHU ¥ METOIaMU (PU3MUECKON HAYKU;
BJIAACTh HABBIKAMHU y‘—Ie6HO-I/ICCJ'Ie)IOBaTeJ'IBCKOI\/'I nu HpOGKTHOﬁ OCATCIIBHOCT B 06J'IaCTI/I (1)I/ISI/IKI/I, CHOCO6HOCTBIO U TOTOBHOCTBHO K
CaMOCTOSATEIILHOMY TIOMCKY METOJIOB PEIICHUs 3a7a9 (PHU3UUECKOT0 COMEPIKaHMs, MPUMEHEHHUIO PA3IMYHBIX METOJIOB TTO3HAHNS,
BJIAACTh BUAAMU ACATCIBHOCTH 110 nonyqumo HOBOI'O 3HAHUA, €TI0 I/IHTepHpeTaHI/II/I, npe06pa3013aHmo u HpI/IMeHeHI/IIO B pa3J'II/IqHI)IX y‘IG6HBIX
CUTYaIUsX, B TOM YKCIIE MIPH CO3JaHIH YI€OHBIX IPOEKTOB B 00IacTH (U3UKH;



BBIABJIATE NPUYIAHHO-CIICACTBCHHBIC CBA3HM W aAKTYAJIM3UPOBATH 3a4ady, BBIABHUIaTb THUIIOTE3Y eé peliCHusd, HAaXOAUTb AaApPrymMCHTBI JJId
JI0Ka3aTeNIbCTBA CBOMX YTBEPKACHUIA, 33]1aBATh MApaMETPhl M KPUTEPHUH PEIICHUS;

aHAJIM3UPOBATh MOJTYYCHHbIC B XOJ€ PEIICHUs 3aaul Pe3yJbTaThl, KpUTHUECKU OILIEHUBATH MX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHE B
HOBBIX YCJIOBHUSX;

CTaBUTH U (POPMYTUPOBATH COOCTBEHHBIE 33/]a4l B 00pa30BaTEIbHOM IEATEILHOCTH, B TOM YHCIIE IPU U3YYCHUH (DUBUKH;

AaBaTb OLICHKY HOBBIM CUTYyallUsAM, OLICHUBATL HpI/IO6peTéHHBII>JI OIIBIT,

YMETb IEPEHOCUTH 3HAaHUS M0 (PU3UKE B MPAKTHUUECKYIO 001aCTh KUZHEACATEIbHOCTH;

yYMETb UHTErPUPOBATH 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00JacTei;

BBLIBUI'aTh HOBBIC UJCHU, IpCJIaraTb OpUIrnHaJIbHBIC IMIOAXO0Abl U PCIICHU A,

CTaBUTH HpO6JIeMI)I " 3aJia4yy, JOMYyCKAaroImHre aJIbTCPHATUBHBIC PCIICHUA.

PabGora ¢ undopmanmeii:

BJIa/IETh HaBBIKAMU MOIYYeHUs] HHPOPMAIMKN (HUZUYECKOTO COJACPIKAHUS U3 HCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSITENILHO OCYIIECTBISAThH MOUCK,
aHaJN3, CHCTEMATU3aIMI0 ¥ HHTEPIPETAINIO HHPOPMALIUN PAa3IIMYHBIX BUIOB U ()OPM IIPEICTABICHUS;

OIICHUBAThH JJOCTOBEPHOCTHh HH(OpMAIIHH;

UCIONIb30BaTh CpPEACTBA HMH(DOPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJOTMA B PEIICHUH KOTHUTHBHBIX, KOMMYHHUKATHBHBIX H
OpraHM3aIMOHHBIX 33/1a4 C COO0IeHUEM TpeOOBaHUI HIPTOHOMUKHU, TEXHUKU 0€30MacHOCTH, TUTHEHBI, PECYPCOCOepeKEHHS, TPABOBBIX M ATHUECKUX
HOPM, HOpM MH(GOPMAITMOHHON 0€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3NYECKOTO COJIEP’KaHUs B Pa3IMYHbIX (opMaTax ¢ yuy€TOM HazHadeHHs] MH(GOpPMallMU U 1EJIEBOM ayIUTOpUH, BHIOMpas
ONTUMAJIBbHYIO (POPMY TIPEICTABICHUS U BU3YyATH3AIIH.

KoMMmyHuKaTHBHBIC yHHBeEpcaabHbIe Y4eOHbIC JCHCTBHUSA:
OCYILIECTBIIAThH OOIIEHNE HA YpoKaX (PU3UKHU U BO BHEYPOUHOU 1€ TEIbHOCTH;
pacrno3HaBaTh NPEANOCHIIKA KOH(MIUKTHBIX CUTYalli U cMAT4aTh KOH(QIUKTHI;
pa3BEPHYTO U JJOTUYHO U3JIaraTh CBOKO TOUKY 3PEHUS C UCIOIb30BAaHUEM SI3BIKOBBIX CPE/ICTB;
MOHUMATh U UCIIOJIb30BaTh MIPEUMYILECTBA KOMAHIHOW U MHIUBUAYAJIbHON pabOTHI;
BBIOMpATh TEMATUKY M METOJbI COBMECTHBIX JEHCTBHI ¢ yu€TOM OOLIMX UHTEPECOB U BO3MOKHOCTEH KaXKIOr0 WieHa KOJJIEKTUBA;
MPUHUMATD LEJIH COBMECTHOM NI€ATEIbHOCTH, OPraHM30BbIBaTh U KOOPAMHUPOBATH JEHCTBUS MO €€ JOCTHKEHHUIO: COCTAaBIISITh IIJIaH JEWCTBUM,
pacrpenenarh poJid ¢ yu€TOM MHEHUH Y4aCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOI paboThI;
OLIEHUBATh KaYeCTBO CBOETO BKJIAJa M KAXKJIOTO YYACTHUKA KOMaH bl B OOIIMK pe3yNbTaT Mo pa3padoTaHHBIM KPUTEPHUSIM;
npesiaraTb HOBbIE POEKTHI, OLICHUBATh UJIEH C MTO3UIIMU HOBU3HBI, OPUTMHAJILHOCTH, MPAKTUYECKON 3HAUNMOCTH;



OCYHICCTBJIATH ITO3UTUBHOC CTPATCTUYCCKOC MMOBCACHUC B PA3JIMYHBIX CUTYyallUAX, IIPOABJIATH TBOPUYCCTBO U B006pa)K€HI/Ie, OBITE WHHUIIUATUBHBIM.

PeryasiTuBHbI€ YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA
Camoopranuszaums:
CaMOCTOSITENIbHO OCYIIECTBIIATh IO3HABATEIBHYIO JEATEIBHOCTh B OONACTH (PU3UKU M ACTPOHOMHUHU, BBIABIATH MPOOJIEMBbI, CTABUTh H
(dbopMynpoBaTh COOCTBEHHEIC 3a/1a4H;
CaMOCTOSITENTLHO COCTABIISATH IUIAH PEIICHUS PACYETHBIX U KAUECTBEHHBIX 3a/1a4, IJIaH BBIITOJHEHHS IPAKTUYECKON PadOTHI C yYETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTEHUII;
JlaBaTh OLEHKY HOBBIM CHUTYAIHIM;
pacImpsATh paMK{ Y4eOHOTO IPEMETa Ha OCHOBE JIMYHBIX TPEATIOUTEHHIA;
JieTaTh OCO3HAHHBIN BHIOOD, apTYMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 32 PEIICHUE;
OLICHUBATh MPUOOPETEHHBIN OIIBIT;
croco6cTBOBaTh (POPMUPOBAHUIO U TIPOSBICHUIO SPYIUIIMU B 00JIaCTH (PU3UKH, TTOCTOSIHHO TOBBIIIATH CBOM 00pa3oBaTeNbHBIA U KYJIbTYPHBIN
YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHATbHbI HHTEJIEKT:
JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHBBI B 1€ TEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LIETSIM;
BJIaJIeTh HaBbIKAMM I103HABaTEIbHON pe(IeKCHH KaK OCO3HAHUS COBEpPLIAEMBIX AEUCTBUM M MBICIMTEIbHBIX MPOIECCOB, UX PE3YIbTATOB U
OCHOBAaHHI;
WCTIOJIH30BATh MPUEMBI pe(IICKCHUH JIJISl OIICHKH CUTYAINH, BEIOOpa BEPHOTO PEIICHUS;
YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO NPUHUMATh PELICHUS 0 UX CHUKEHHUIO;
IPUHUMATh MOTUBBI U apT'YMEHTHI JPYTUX MPH aHAJIN3€ PE3YJIbTAaTOB ACATEIbHOCTH;
MPUHUMATH ce0s, TOHUMAst CBOM HEJIOCTATKH U JIOCTOMHCTBA;
MPUHUMATh MOTHBEI M QPTYMEHTHI IPYTUX MPH aHAIN3€E PE3YIIbTATOB IS TEILHOCTH;
MPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIMOKH.
B mnpomecce nocTHXKEHUS JTUYHOCTHBIX PE3yJIbTaTOB OCBOEHHs IMPOrpamMMbl MO (M3MKE A YPOBHS CpeaHero oOmiero oOpa3oBaHUS Yy
00yYaroIuXcsi COBEPIICHCTBYETCS YMOIIMOHATBHBIN WHTEIUIEKT, TPEATIONIAT Ao ¢(hOPMUPOBAHHOCTH:
CaMOCO3HaHUSI, BKJIOYAIOMIETO CIOCOOHOCTh TOHUMATh CBOE HSMOIMOHAIBHOE COCTOSHHUE, BUICTH HANpPABICHUS PA3BUTHS COOCTBEHHOM
SMOIIMOHAIBHOM c(epbl, OBITh YBEPEHHBIM B ce0e;
CaMOpEryJIMPOBaHUs, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTDH 3@ CBOE MOBEJIEHHE, CIOCOOHOCTh alalTHPOBATHCS K
OMOITMOHATBHBIM U3MEHEHHSIM U TIPOSIBIISITH THOKOCTH, OBITH OTKPHITHIM HOBOMY;;



BHYTPEHHEN MOTHBALMH, BKIIFOYAIOILIEH CTPEMIICHUE K JOCTHKEHUIO LEIU U YCIEXY, ONTUMHU3M, MTHUIIMATUBHOCTh, YMEHUE JICMCTBOBATh UCXOIS
U3 CBOMX BO3MOXKHOCTEI;

OMITaTUH, BKIIFOYAIOIICH CIIOCOOHOCTh TMOHMMAaTh 3MOIMOHAJIBLHOE COCTOSIHUE JPYruX, YYHTBHIBAaTh €ro IPH OCYIIECTBICHUU OOIICHUS,
CIIOCOOHOCTh K COYYBCTBHIO U COTIEPEIKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTH BBHICTPAUBATh OTHOIICHUS C IPYTHMH JIOABMH, 3a00TUTHCS, TIPOSIBIISATH MHTEPEC U Pa3peIiaTh
KOH(JIUKTBI.

INPEAMETHBIE PE3YJIBTATbBI

K xoniy o6yuenus B 10 kjiacce mpeaMeTHbIC pe3ysIbTaThl Ha 6a30BOM YPOBHE JOJKHBI OTPAXKaTh C(HOPMUPOBAHHOCTD y 00YUAIOMIMXCS YMEHHUH:

JEMOHCTPHPOBATh HA TMPUMEpax poiib U MECTO (PU3MKH B (POPMHPOBAHMUU COBPEMEHHON HAyYHOH KAPTHHBI MHUpA, B PAa3BUTHH COBPEMEHHOU
TE€XHUKU U TEXHOJIOTUH, B IPAKTUYECKOHN EATEIIbHOCTH JIFOJCH;

YUUTBIBATh TPAHULIBI IPUMEHEHUS U3YUCHHBIX (PU3MUECKUX MOJIENIeH: MaTepuallbHasi TOUKa, MHEPLMAIbHAsA CUCTEMAa OTCUETa, aOCOIIOTHO TBEPAOE
TEJO, UCATBHBIN a3, MOAEIH CTPOCHHS Ia30B, )KUIAKOCTEH U TBEPIBIX TEJ, TOUCUHBII SIEKTPUICCKUH 3aps/l IPH pelIeHNH (U3NIECKHX 3a/1a4;

pacrno3HaBaTh (PU3NYECKHUE SIBICHUS (IIPOLECCHI) U OOBSACHATh UX HA OCHOBE 3aKOHOB MEXAaHUKH, MOJIEKYJISIPHO-KMHETUYECKON TEOPUU CTPOEHUS
BEIIECTBA U AJEKTPOJUHAMUKN: pABHOMEPHOE M PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBIKEHUE, CBOOOAHOE Ta/leHUe Tell, ABM)KEHHE 110 OKPY>KHOCTH,
MHepLys, B3auMojieiicTBue tei, aupdys3usi, OpoyHOBCKOE IABMKEHHE, CTPOSHHUE KHUJIKOCTEH U TBEPABIX Tel, U3MEHEHHEe 00bEMa Tell NMPH HarpeBaHUU
(oxJ1aXkA€HUN ), TEIJIOBOE paBHOBECHE, UCTIApEHHE, KOHIEHCAIHs, TUIaBJIeHHEe, KpUCTaIN3alllsl, KUIIEHHE, BIaKHOCTh BO3/TyXa, IIOBBIIIIEHUE J1aBICHUS
ra3a Ipu €ro HarpeBaHUM B 3aKpPBITOM COCYJE, CBA3b MEXAY MapaMeTpaMu COCTOSIHMS Ta3a B M30MPOIECccax, AEKTpU3alus Tell, B3auMOJIeH CTBHE
3aps0B;

OIUCBIBATh MEXAHUUECKOE JBMKEHHUE, UCTIONb3Ys (PU3NYECKHE BEIMUUHBI: KOOPJIMHATA, TYTh, IEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tela,
CHJIa, UMITYJIbC TeJla, KHHETHYECKas YHEepPrusi, MOTeHIUaIbHasl SHEPrus, MexaHnueckas padoTa, MEXaHWYEeCKasi MOIIHOCTh; MPU OMUCAHUH MPaBUIBLHO
TpPakToBaTh (PM3UUYECKUN CMBICI HUCIIOJIBb3YEMbIX BEJIIMYUH, UX 0003HAUEHHUS M €IMHUILIbI, HAXOAUTh (POPMYIIbI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTMMH BETNYMHAMU;

OIMCHIBATh U3YUYECHHBIE TETIJIOBbIE CBOMCTBA TEJ U TEIUIOBBIE SBJICHUS, UCIIOb3Ys (PU3NUYECKHE BEIUMYMHBI: JaBICHUE ra3a, TeMreparypa, CpeaHss
KMHETUYECKasi PHEPIusi XaOTUYECKOTO JIBUYKEHHUS] MOJEKYJ, CPEAHEKBaApaTUUYHAsi CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIJIOTHI, BHYTPEHHSS SHEpPTus,
pabota rasza, ko3(h(PUIMEHT MOJIE3HOTO ASMCTBUS TEMJIOBOIO JBUTATENS; IPU OMUCAHUM MPABUIIBLHO TPAKTOBATh (PU3UUYECKHUI CMBICI HCIIOIb3yEeMBbIX
BEJIMYMH, UX 0003HAYEHUSI U €UHUIIBI, HAXOIUTH (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PM3UYECKYIO BETUYMHY C IPYTUMH BEJTMYHHAM;

OIMCHIBATh H3YYEHHBIE IJIEKTPHUUECKHE CBOMCTBA BEIIECTBA U DJIEKTPUYECKUE SBICHMS (TIPOLECCHI), MCIONB3Ys (U3NYECKHE BETUYMHBIL:
ANEKTPUYECKUI 3apsfl, MIEKTPUUYECKOE II0JIE, HANPSIKEHHOCTH IIOJIS, MOTEHLMAJ, PA3sHOCTh MOTEHIMAJIOB; NPU ONHCAHWUHU IPABUJIBHO TPAKTOBATh



(U3HYECKUN CMBICT MCIIOJIB3yEeMbIX BEJIHMYMH, UX 0003HAYCHHS U AMHHUIIBI; YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIONINE NAaHHYIO (PU3UYECKYIO BEIIMUUHY C
JIPYTUMHU BEJTMYUHAMU;

aHATM3UPOBATH (PU3UUECKHE MTPOIIECCHI M SBJICHUSI, UCTIOJIb3YsI (DU3NUECKUE 3aKOHBI M PUHITUTIBI: 3aKOH BCeMUPHOTO TroteHus, |, 11 u 111 3akonb!
HproToHa, 3aKOH COXpaHEHHS MEXaHWYECKOW SHEPTrHH, 3aKOH COXPAHCHHS HWMITYJIbCA, TPUHIMI CYMEPIIO3UIMK CHJI, TPUHIMI PAaBHOIPABHS
WHEPIHUATBHBIX CUCTEM OTCYETA, MOJICKYISIPHO-KUHETUIECKYIO TEOPHIO CTPOSHUS BEIIECTBA, Fa30BbIC 3aKOHBI, CBSI3b CPEIHEH KMHETHUECKON YHEPTHH
TEIJIOBOTO JIBIDKEHUSI MOJICKYJ ¢ a0COJIFOTHOM TeMIIepaTypol, MepBbId 3aKOH TEPMOJUHAMHUKH, 3aKOH COXPAHEHUsS DJIEKTPUYECKOTO 3apsia, 3aKOH
Kynona, npu 3ToM paziuyaTh CIOBECHYIO (POPMYITUPOBKY 3aKOHA, €r0 MaTEeMaTHUUECKOE BRIpaKEHUE U yCIOBUs (TpaHHUIIbl, 00JIaCTH) MPUMEHHUMOCTH;

OOBSCHATH OCHOBHBIE MPUHITUIIBI ACHCTBUS MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB; Pa3InyaTh YCIOBUS UX O€30MaCHOTO UCIIOJIb30BAHUS B
IMOBCCAHEBHOM JKU3HU;

BBITIOJTHATE 3KCIIEPUMEHTHI 110 MCCIICIOBAHUIO (DM3MUECKHUX SBJICHHUNA W MPOIIECCOB C MCIOJIB30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHHH, MPH
3ToM (hopMynHpoBaTh MpodIeMy/3a1ady U THIOTE3Yy y4eOHOro IKCIIEPUMEHTa, COOMpaTh YCTAHOBKY U3 MPEIJIOKEHHOTO 000pyI0BaHUs, IPOBOIUTH
OTIBIT U (POPMYITHPOBATH BHIBOBI;

OCYIIECTBIISTH MPSIMbIE U KOCBEHHBIC U3MEPEHUS (DU3MUECKUX BEIMYMH, TIPU STOM BBIOMPATH ONMTHMATIBHBINA CITOCOO U3MEPECHHSI M HCIIOJIb30BATh
M3BECTHBIE METO/IbI OLIEHKH IIOTPEIIHOCTEN U3MEPEHNN;

UCCIIEIOBATh 3aBUCUMOCTH MEXAy (PU3MUEeCKHMMH BEIHMUYMHAMU C UCTHOIb30BAaHUEM MPSIMBIX U3MEPEHUI, IPU 3TOM KOHCTPYUPOBATh YCTAaHOBKY,
(buKCUpOBaTh Pe3yIbTAThl HOTYYEHHOM 3aBUCUMOCTH (PU3NUECKHUX BETUYHH B BUE TaOIHI ¥ TPadUKOB, AeaTh BEIBOJIBI IO pE3yIbTaTaM UCCIIeJOBAHMUS,

coOrOIaTh TpaBmiia OE30MaCHOTO TPyJa MPH MPOBEICHUHN HCCIICIOBAHUN B paMKax y4eOHOTO IKCIEPHMEHTa, Y4eOHO-HCCIIeI0BATEIbCKON 1
MIPOEKTHOH JIeATEIHbHOCTH C HCIIOJIb30BAHHEM N3MEPUTEIIBHBIX YCTPOUCTB U JTA0OPaTOPHOTO 00OPY/IOBAHHS;

pemiath pacuéTHbIC 3a/1a4U C SIBHO 3aJJaHHON (PU3NYECKON MOJETBIO, UCMONB3Ys (hU3MUecKHe 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHallu3a YCIOBUS
3ala4i BBIOMPATh (PU3NYECKYIO MOJIENb, BBIACIATh (U3UUYECKHUE BETUYHMHBI U (HOPMYIBI, HEOOXOAUMBIE IS €€ pEelIeHHs, MPOBOJUTh PAcu€Thl U
OIICHUBATH PEATLHOCTH MTOJIYICHHOTO 3HAYCHHS (PH3UIECKON BEITMYNHBI,

peliaTh Ka4eCTBEHHBIC 3aJla4yM: BBICTPAWBATh JIOTMYECKH HEMPOTHBOPEUUBYIO IIETIOYKY PACCYKICHUH C ONMOpPOM Ha HM3yYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (hPU3HUECKUE SIBICHHUS;

UCIOJIb30BAaTh MPHU PEIICHUU YUeOHBIX 33a/1a4 COBpEMEHHbIe HH(POPMAIIMOHHBIE TEXHOJIOTUH ISl TOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIINH U
Mpe/ICTaBICHHs] Y4eOHON M HAayYHO-TIONMYISPHON MH(OpPMAIINU, TTOJYYEHHOW M3 Pa3IMYHBIX MCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH MOTYyYaeMYIO
nH(pOpMaILHIO;

MIPUBOJIUTH MTPUMEPHI BKIIaJa POCCUUCKUX U 3apyOEIKHBIX YUEHBIX-(DH3UKOB B pa3BUTHE HAYKH, OOBICHEHUE MTPOIIECCOB OKPYKAIOIIETO MHPA, B
pa3BUTHE TEXHUKH U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHUA MO (pU3MKe B TOBCEIHEBHOM XH3HU Ui OoOecreueHus: 0€30MacHOCTH MpH OOpalleHuu ¢ MpUdopamMu u
TEXHUYCCKUMH YCTPOUCTBAMH, JJISI COXPAHCHHS 3I0POBbS U COOTFOICHUS HOPM DKOJIOTHYECKOTO ITOBEICHHS B OKPYKAIOIIEH cpejie;



paboTaTh B Ipymie C BHIIOJHEHUEM PA3IMUHBIX COLHATBHBIX POJICH, IUIAHUPOBATH PA0OTY IPYIIIBI, PAIIMOHATFHO PACHIPEEATh 00S3aHHOCTH U
IUTAHUPOBATh ACATEIBHOCTh B HECTAHIAPTHBIX CHUTYallUsAX, aIKBAaTHO OLIEHMBATDH BKJIA]l K&KOT0 U3 YYACTHUKOB I'PYIINbI B PEHICHUE pPacCMaTpHUBAEMOM
poOJIEMBI.

K konmy o0yuenus B 11 kiiacce npeaMeTHbIE pe3yJIbTaThl Ha 6a30BOM YPOBHE JIOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTh Yy O0YHAIOIIUXCSl YMEHHI:

JEMOHCTPHPOBATh HA MPUMEpPax poiib U MECTO (PU3MKH B (POPMHUPOBAHUHM COBPEMEHHOW HAYYHOW KapTUHBI MHpPA, B PA3BUTUU COBPEMEHHOM
TEXHUKU U TEXHOJIOTUH, B IPAKTUYECKOHN EATEILHOCTH JIFOJICH, IIETOCTHOCTh M €MHCTBO (PU3MUYECKON KapTUHBI MHPA;

YUUTBHIBaTh IPAaHUIBl IPUMEHEHUSI U3yYEHHBIX (DU3UUECKUX MOJENEH: TOUCUHbIN IeKTPUUECKUN 3apal, Jyd CBETa, TOUCUHbI UCTOUYHUK CBETa,
s/IepHast MOJIeNb aTOMa, HYKJIOHHAsI MOJIENTb aTOMHOTO Si/Ipa MpHY pelieHu PU3nIecKrX 3a1ay;

pacrio3HaBaTh (U3NYECKUE SIBICHUS (IPOLECCH) U OOBACHATh X HAa OCHOBE 3aKOHOB DJICKTPOAWHAMHUKHN M KBAaHTOBOW (DM3UKH: IJIEKTPHUECKAs
MIPOBOJIMMOCTb, TEIIOBOE, CBETOBOE, XUMHUECKOE, MATHUTHOE JICHCTBUS TOKA, B3AaUMOCHCTBUE MAarHUTOB, JIEKTPOMArHUTHAsE WHAYKIHS, JEHCTBHE
MarHMTHOTO IOJISI Ha TPOBOJHUK C TOKOM U JBMXKYIIHMICS 3apsii, 2IEKTPOMarHUTHbIE KOJIEOaHUs U BOJIHBI, MPSIMOJIMHEHHOE paclpOCTPAHEHUE CBETA,
OTpakeHue, TMpeIOMJICHUE, MHTEpPPEPeHIUA, AUPPAKIUS U TOJIIpPU3alds CBETa, IUCIepcus cBera, (oroanekTpuueckuii shdext (dhoTodrddexr),
CBETOBOE JaBJICHHE, BOSHUKHOBEHHUE JIMHEHYATOT0 CIIEKTPa aToOMa BOJIOPO/Ia, €CTECTBEHHAs! M HCKYCCTBEHHASI PaIMOAKTUBHOCTB;

OIMCHIBATh M3yYCHHBIC CBOMCTBA BEIIECTBA (AJIEKTPHUUECKUE, MATHUTHBIC, ONTHYECKHE, HIEKTPUUYECKYI0 MPOBOJUMOCTh PA3IMYHBIX Cpell) U
AJNIEKTPOMArHUTHBIC SIBICHUS (TPOLIECCHI), UCIONB3yd (PU3NYECKUE BEIMYMHBI: AJIEKTPUUYECKUI 3apsj, cuila TOKa, DJIEKTPUYECKOE HAIpPSIKEHHE,
3JIEKTPUUYECKOE CONMPOTUBJICHUE, PA3HOCTh MOTEHLIMANIOB, 3JIEKTPOABIKYIIAs cuiia, paboTa TOKa, MHAYKLUS MarHUTHOIO MOJIs, CHila AMIepa, cuja
JlopeHna, ”HAYKTUBHOCTh KaTYIIKH, SHEPTHS AIEKTPUUECKOTO U MAarHUTHOTO TIOJIEH, TEPHO/I ¥ YacTOTa KOoJIeOaHUH B KOJIeOaTeIbHOM KOHTYpE, 3aps U
CHJIa TOKA B TPOIIECCE TAPMOHUYECKUX JIEKTPOMArHUTHBIX KOJICOaHUH, (OKYCHOE PACCTOSIHUE U ONTUYECKAast CHJIa JIMH3BL, TPH ONMHCAHUH TPABMIEHO
TPAKTOBaTh (PU3MUECKUI CMBICT MCIIOJIb3YEMBIX BEJIMUYMH, UX 0003HAUECHUS M €IMHHIIbI, YKa3bIBaTh (DOPMYJIbI, CBA3BIBAIOIIME JTAHHYIO (PU3MUYECKYIO
BEJIMYHMHY C JPYTUMH BEITMUYNHAMM;

OIMCHIBATh N3yYCHHBIC KBAHTOBBIE SIBICHUS U TPOLIECCHI, HCIIONB3Ys (PH3NYECKUE BETMIUHBI: CKOPOCTh AIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI
M 4acTOTa CBETa, YHEPTHs U UMIYIIbC (POTOHA, IEPHO/ TIOTypacnaia, SHEPT sl CBSA3U aTOMHBIX sIJIEp, P OTIMCAHUH TPABUIIBHO TPAKTOBATH (DU3HUYECKHIA
CMBICIT UCHOJIb3YEeMbIX BEIUYMH, UX O0O3HA4YECHHS M €IUHMIIBI, YKa3blBaTh (JOPMYJbI, CBS3BIBAIOLINE JAaHHYIO (PM3UYECKYI0O BEIUYMHY C JIPYTMMHU
BEJIMYMHAMH, BBIYUCIIATH 3HaUCHNE (PU3UUECKOM BETMYMHBI;

aHAJTM3UPOBaATh (PU3MUECKUE MPOLIECCH U SBJICHUS, HCIONb3Ys (U3NUYECKUE 3aKOHBI U MPUHIUIMBL: 3aKOH OMa, 3aKOHBI MOCIIEOBATEILHOTO U
MapaJuIeIbHOTO COEIMHEHUSI IPOBOJIHMUKOB, 3aKOH JIKoyisa—JIeHna, 3aK0oH 2J€KTPOMarHMTHOW MHIYKIMH, 3aKOH MPSMOJIMHEMHOTO pacpoOCTPaHEHUs
CBETa, 3aKOHBI OTPaXEHUS CBETa, 3aKOHBI TPEIOMIICHHS CBETa, ypaBHeHHWE ODWHITEWHa st (HoTodPdeKTa, 3aKOH COXpaHEHHS DHEPTUH, 3aKOH
COXpaHEHMs UMITYJIbCA, 3aKOH COXPAaHEHMs JIEKTPUUYECKOrO 3apsijia, 3aKOH COXPAaHEHHUs] MAacCOBOTO YHUCIIA, MOCTyNaThl bopa, 3aKOH pagroaKTHBHOTO
pacriajia, Ipu 3TOM pa3inyarh CIOBECHYIO (JOPMYIHNPOBKY 3aKOHA, €r0 MaTEMATHUYECKOE BHIPAXKEHNE U YCIIOBHS (IpaHMIIbI, 001aCTH) MIPUMEHUMOCTH;

OTIPEJIeNIATH HalpaBJIeHUE BEKTOPA MHIYKIIMA MarHUTHOTO TTOJISI IPOBOTHUKA C TOKOM, CHJIBI AMIiepa U cuiibl JlopeHria;



CTPOUTD U OIMCHIBATh H300paXKEHUE, CO31aBaeMOe IIJIOCKUM 3€pKajioM, TOHKOM JIMH30i;

BBINOJIHAT SKCIIEPUMEHTHI TI0 MCCIIeIOBAHNIO (PU3UYECKHX SIBICHUI U MPOIIECCOB C MCIOJIb30BaHUEM MPSIMBIX M KOCBEHHBIX U3MEPEHH: MpH
3TOM (OpPMYIHUpOBaTh MpoOIeMy/3a1auy U TUIOTe3y Y4eOHOIo HKCIEpUMEHTa, COOUPAaTh YCTAaHOBKY M3 IPEIJIOKEHHOI0 00OpYIOBaHUs, IPOBOAUTH
OIBIT U (JOPMYJINPOBATH BBIBOJIBI;

OCYILECTBISATH MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BETUYMH, IPH 3TOM BBIOMPATh ONTHMAIBHBIN CIIOCOO M3MEPEHHUS U UCIIOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH IIOTPEIIHOCTEN U3MEPEHUN;

HCCIIEI0BaTh 3aBUCUMOCTH (PU3MUYECKUX BEIMYMH C UCIOIBb30BAHUEM MPSAMBIX U3MEPEHUI: IIPU TOM KOHCTPYHPOBATh YCTaHOBKY, (PMKCHPOBAThH
pe3yibTaThl MOJYYECHHOH 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH B BUJIE TaOJIUL] U IpadMKOB, JeJIaTh BEIBOBI M0 PE3yJIbTaTaM HCCIIEI0BaHMS;

coOmroiaTh MpaBuiIa 0€30MacHOTO TPYAA NMPH MPOBEAECHUM HCCIEIOBAHUI B paMKax y4eOHOro KCHEPHMEHTa, ydeOHO-MCCIeI0BaTeNbCKON U
MIPOEKTHOM JIEATEIILHOCTH C UCTIONB30BAHUEM HU3MEPHUTEIBHBIX YCTPOICTB U JIAOOPaTOPHOTO 000PYIOBAHUS;

pemaTb pacu€THbIE 331a4M C SIBHO 33JJaHHOM (PM3MUECKON MOJIENbI0, UCIIONb3Ys (PU3NUECKUE 3aKOHbI U IPUHIIMUIIBI, HA OCHOBE aHAIM3a YCIOBUS
3ajjauu BbIOMpPATh (PU3NYECKYI0 MOJEINb, BBIICNIATh (PU3MUYecKHe BEIMYUMHBI U (HOpMYIIbl, HEOOXOAUMBIE Il €€ pelIeHMs, MPOBOAUTH Pacd€Thl U
OLIEHUBATh PEATLHOCTDH MOTYYSCHHOTO 3HAUCHHS (PU3MUECKON BEIINYHHEI,

pemiaTh KadeCTBEHHBIE 3aJa4d: BBICTPAMBATH JIOTMYECKH HENPOTUBOPEUMBYIO LENOYKY PACCYKICHHMM C OINOPOM HAa HM3YyYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3HUECKUE SBIICHMUS;

MCIOJIb30BaTh MIPU pEIIEHUH Y4eOHBIX 337a4 COBPEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIOTHH JIJIsl IOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALIUH U
Mpe/ICTaBIeHNs] YUeOHON M HayYyHO-NONYJISPHON MH(OpMALIUU, MOJYyYEHHOW M3 Pa3IMYHBIX MCTOYHUKOB, KPUTHUUECKH aHAIU3UPOBATH IOJIYy4AEMYIO
nH(pOpMalLHIO;

OOBSICHATh NMPHUHLUIBI JEHCTBUS MAIlWH, NPUOOPOB M TEXHUYECKUX YCTPOICTB, pa3inuyaTh YCJIOBHS UX O€30MacHOrO MCIOJb30BaHMS B
[IOBCEIHEBHOM KU3HHY,

MIPUBOJIUTH IPUMEPHI BKJIaJa POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B 00BSICHEHNE IIPOLIECCOB OKPYKAIOLIEr0 MHUpa, B
pa3BUTHE TEXHUKHU U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETUUYECKHE 3HAHUSA MO (PU3UKE B MOBCETHEBHOM XM3HM JUIs oOecredeHus: 6e30MacHOCTH Npu oOpaleHuu ¢ npudopamu U
TEXHUYECKUMHU YCTPOMCTBAMHU, I COXPAaHEHHsI 3I0POBbsI U COOJIIOICHUS HOPM SKOJIOTHYECKOTO TIOBEACHHUS B OKpY KaroIle cpejie;

paboTaTh B IpyIIe C BHIIOJHEHUEM PA3IMUHBIX COLUABHBIX POJIEH, IUIIaHUPOBATh pabOTy TPYIIIBI, PALMOHATIBHO PAaCHpeAesaTh 00SI3aHHOCTH U
IJIJAHUPOBATh JIEATEIBHOCTh B HECTAHJAPTHBIX CUTYALHsX, 4I€KBATHO OLIEHUBATh BKJIAJ Ka)K10r0 U3 YYaCTHUKOB IPYIIIBI B PEIIEHUE paCCMATPUBAEMON
POOIIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
No HaumenoBanue pa3aenoB 1 TeM IPOrpaMMbl KomnnuectBo yacos DnexTpoHHbIe (U POBLIE)
n/n 00pa3zoBaTeIbHBIC PECYPCHI
Bcero Kontposnbnsie | [IpakTuyeckue
paboThI paboThI

Pa3nea 1. DU3UKA U METO/IbI HAYYHOI'O ITO3HAHUSA

1.1 | ®usuka u METOABI HAYYHOI'O TO3HAHUS 1 bubnuorexa [JOK
https://m.edsoo.ru/7f41bf72

Uroro no pazneny 1

Pa3nea 2. MEXAHUKA

2.1 | Kunemaruka 2 bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72

2.2 | lunamuka 3 1 bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72

2.3 | 3aKOHBI COXpaHEHUsI B MEXaHUKE 2 bubnnoreka [JOK
https://m.edsoo.ru/7f41bf72

Wroro no pazpeny 7

Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIMHAMHUKA

3.1 | OcHOBBI MOJNIEKYIISIPHO-KHHETHYECKOW TEOPHUU 3 bubnnorexa [JOK
https://m.edsoo.ru/7f41bf72

3.2 | OCHOBBI TEPMOIMHAMUKH 4 1 bubnuotexa [JOK
https://m.edsoo.ru/7f41bf72

3.3 | ArperarHbie COCTOSIHUS BetlecTBa. Da30BbIe MEPEXO bl 2 bubnnorexa [JOK
https://m.edsoo.ru/7f41bf72

Wroro o pasneny 9

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 17 4
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne Tema ypoxka KosmyecTBo yacoB Hara DJEeKTPOHHBIE TUPPOBBIE
n/m Bcero | Kourponbubie | [IpakTrueckue | H3ydeHHs | 0Opa3oBaTelbHbIE PECYPCHI
paboThI paboThI
1 ®dusnueckas 3anada. Knaccudukamus 3agayd. [IpaBuia u 1 bu6mmoreka [IOK
pUEMBI pelieHUsT GU3NICCKUX 3a/1aY. https://m.edsoo.ru/7f41bf72
2 | OcHOBHBIC 3aKOHBI U TIOHSATHS KHHEMATHUKH. 1 bubmmoreka [IOK
https://m.edsoo.ru/7f41bf72
3 Pemenue pacdeTHbIX ¥ rpad)MYECKUX 3a/1a4 Ha 1 bubnnoreka [JOK
pPaBHOMEPHOE JIBHKCHHE. https://m.edsoo.ru/7f41bf72
4 Pemenue 3aga4 Ha paBHOYCKOPEHHOE JBUKCHUE. 1 bubnuorexa [JOK
CB00OOIHOE TIaZICHHE. https://m.edsoo.ru/7f41bf72
5 | JBwxeHue no okpyxHOCTH. Perienue 3aaad. 1 bubnuorexa [JOK
https://m.edsoo.ru/7f41bf72
6 Pemenue 3aga4d Ha 3akoHnsl HeroToHa. 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
7 3akoH BceMupHoro Tsarorenus. Cuna tspkectu. [lepBas 1 bubnuorexa [JOK
KOCMHYECKasi CKOPOCTb. https://m.edsoo.ru/7f41bf72
8 3amaun Ha 3aKOH COXPAHECHUS U MPEBPAIECHUS 1 bubnuorexa [JOK
MEXaHUYECKOM dHepruu. Pemenne 3a1a4 HeCKOJIbKUMU https://m.edsoo.ru/7f41bf72
CIOCOOaMHU.
9 | KauecTtBeHHbIe 331a4l HA OCHOBHBIE TIOJIOKEHUS U 1 bubnmnoreka [JOK
ocHoBHOE ypaBHeHHe MKT. https://m.edsoo.ru/7f41bf72
10 | 3amaum Ha ocHOBHOE ypaBHeHHe MKT rasa, onpeneneHue 1 bubnuorexa [JOK
CKOPOCTH MOJICKYJI, XapaKTEPUCTUKHA COCTOSHUS Ta3a B https://m.edsoo.ru/7f41bf72
U30IPOIIEeCcCaXx.
11 | 3apmaum Ha ypaBHeHHe MenneneeBa— Kitaneiipona, 1 bubnuoreka [IOK
XapaKTePUCTHKA KPUTHUECKOTO COCTOSTHHUS. https://m.edsoo.ru/7f41bf72
12 | KayecTBeHHbIE U KOJIMYECTBEHHBIE 3a1aul. [ papuueckue 1 bubnuorexa [IOK

N OKCIICPUMCHTAJIBHBIC 3a/1a4u.

https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

13 | N3omporiecchl B Ha€aIbHOM Ta3e U UX rpaduyeckoe 1 bubmuorexa [JOK
IpeCTaBICHNE https://m.edsoo.ru/7f41bf72
14 | KomOuHMpOBaHHBIE 33]]a4H HA TMIEPBBINA 3aKOH 1 bubnuorexa [JOK
TEPMOJIMHAMHKH. https://m.edsoo.ru/7f41bf72
15 | 3agauu Ha TEIUIOBBIE IBUTATENH. 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
16 | Pemenue rpadguyeckux 3a1aq Ha (pa3oBbIC MEPEXOIbI. 1 bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72
17 | XapakrepucTtuka peuieHus 3aaad paszena: oouiee u 1 bubnnorexa [HOK
pasHoe, MPUMEPHI B IPHUEMBI PEIICHHUS. https://m.edsoo.ru/7f41bf72
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 17 0 0
11 KJIACC
KosmnuecTBo yacos
DJIeKTpOHHbIe (LM (pPpOBbIE)
Nenm/m  HaumeHoBaHHe pa3/iesioB U TeM MPOTrPaMMbI Konrpoabnsie IIpakruueckue
Bcero o0pa3oBaTejbHbIe pecypchl
padoThI padoThI
Paznen 1. JIEKTPOJINHAMUKA
bu6nuoreka [IOK
11 MarnuTHO€ 1noje. DIeKTPOMAarHUTHAS UHTYKIIUS 5 https://m.edsoo.ru/7f41c97c
Uroro mo pazneny 5
Paznen 2. KOJIEBAHHUS U BOJIHBI
but6mmoreka [IOK
2.1 MexaHn4ecKue U AIEKTPOMArHUTHBIE KOJIeOaHmst 5 https://m.edsoo.ru/7f41c97c
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2.2 Mexanndeckue 1 OJICKTPOMArdHMuTHBIC BOJIHBL

2.3 Omruka

Hroro no pazneny

15

bu6nmoreka [IOK
https://m.edsoo.ru/7f41c97c

bu6nmoreka [IOK
https://m.edsoo.ru/7f41c97c

Pazzea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

3.1 OCHOBBI CHEUAIIBHOI TEOPUH OTHOCUTEIILHOCTHA 2 bubmaorexa LIOK
' I P https://m.edsoo.ru/7f41c97¢c
Htoro no pazneny 2
Pa3zgea 4. KBAHTOBAS ®PU3UKA
bubnuorexa [JOK
4.1 i
DIIEMEHTH! KBAHTOBOI OITHKH 3 https://m.edsoo.ru/7f41c97c
bubmmoreka [IOK
4.2 2
Crpoenne atoma https://m.edsoo.ru/7f41c97c
bubmmoreka [IOK
4.3 ATOMHOE 771pO 3 https://m.edso00.ru/7f41c97¢c
Hroro mo pazneny 8

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DeMeHTBl aCTPOHOMHUU M aCTPOPHUIUKU

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

4
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bu6mmoteka [IOK
https://m.edsoo.ru/7f41c97c
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
ara undpposbIie
Ne i/ Tema ypoka Kontpoabsubie IIpakTuueckue A p
Bcero u3ydeHusi oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
ITocTossHHBIE MATHUTHI U UX bubnunoreka LIOK
1 B3auMojelcTBre. BekTop MarHuTHOM 1 https://m.edsoo.ru/7f41bf72
WHIYKIIAH.
2 3agauu pa3HbIX BUJIOB HA ONIMCAHUE 1 bubmmoreka [JOK
MAarduTHOTO IIOJISA TOKA U €ro ACHCTBHUSL. https://m.edsoo.ru/7f41bf72
bubmuoreka [{OK
3 A . JI . 1
Cuna Aunepa. Cita Jloperiiia https://m.edsoo.ru/7f41bf72
4 3aKOH JIEKTPOMATHUTHON MHAYKIINHU 1 bubnunoreka LIOK
dapaes. https://m.edsoo.ru/7f41bf72
5 3agaun pa3HbIX BUJIOB HA OMTMCAHUE 1 bubnmorexa LIOK
SIBICHHUSI DJIEKTPOMArHUTHOM MHIYKIIHH. https://m.edsoo.ru/7f41bf72
6 3ajaun Ha OMpeIeTICHUE XapaKTePUCTUK 1 bubnmnorexa [JOK
KOJICOAHMIA. https://m.edsoo.ru/7f41bf72
bubmmoteka IIOK
7 M . 1
WITHIKH https://m.edsoo.ru/7f41bf72
bubnunorexa LIOK
8 . 1
3BYKOBbIC BOTHEI https://m.edsoo.ru/7f41bf72
N but6mmorekxa [IOK
9 Kone6 . 1
CJEDATCILHBIL ROHTYP https://m.edsoo.ru/7f41bf72
10 3ajaun Ha IEPEMEHHBIN JIEKTPUUECKUI 1 bubnuotexa [JOK

TOK: XapaKTECPHUCTHUKH ITICPEMCHHOTI'O

https://m.edsoo.ru/7f41bf72
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SJICKTPHUYECKOI'0 TOKA, SJICKTPHYCCKUEC
MalllMHBI.

1 3ajaun Ha IEPEMEHHBIN JIEKTPUUECKUI bubmuorexa [JOK
TOK: TpaHchopMarop. https://m.edsoo.ru/7f41bf72
DKCKypcHsi ¢ Lenblo cOopa JaHHBIX IS bubnmoreka [JOK
12 COCTAaBJICHHA 3a1a4. https://m.edsoo.ru/7f41bf72
3agaun Ha ONMCAHKE PA3JTMYHBIX CBOHCTB bubnnorexa [JOK
13 AIICKTPOMATHUTHBIX BOJIH: CKOPOCTH, https://m.edsoo.ru/7f41bf72
OTpa)keHUE, MPEIIOMIICHUE.
3ajauu Ha ONMKMCAHUE PA3JIUYHBIX CBOMCTB bubnunoreka LIOK
14 AJIEKTPOMArHUTHBIX BOJIH: HHTEp(epeHIIHs, https://m.edsoo.ru/7f41bf72
T PAKIHSL, TTOJISIPU3ALHS.
15 3aKOHbBI TEOMETPUUYECKON ONTHUKHU. E{tlg;lfl(;;.eelaiilorﬁﬂ 10§72
bu6nmorexa LIOK
16 JI .
HHSH https://m.edsoo.ru/7f41bf72
3ajauyn  Ha ONpeJeNieHHE ONTHYECKOM bubnmorexa LIOK
17 CXEMBI, COJIepKAIIENCs B «IEPHOM SIIUKE: https://m.edsoo.ru/7f41bf72
KOHCTPYUPOBAHHUE, TPHEMBI H IPUMEPHI
pEIICHUSI.
18 I'ma3 kak onTHYecKasi CHCTEMa. bubnmorexa LIOK
CreKTpabHas TyBCTBHTETLHOCTH T1a3a. https://m.edsoo.ru/7f41bf72
19 3aga4yu 0 reOMETPUUECKOM OINTHUKE: bubnuotexa [JOK
3epKaa, ONTHYCCKHE CXEMBI. https://m.edsoo.ru/7f41bf72
20 OnTuyeckue SBICHUS: MUPaXH, paayra. bubnmnoreka [JOK
https://m.edsoo.ru/7f41bf72
21 Knaccuduxanus 3agay no CTO u npumepsl bu6muoreka [IOK

HX PCIICHUA.

https://m.edsoo.ru/7f41bf72
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99 Knaccudukanus 3anad mo CTO u mpumepst bubmmoreka [JOK
HIX PCILICHHSL. https://m.edsoo.ru/7f41bf72
[TpoGiiema ckopocTu cBeTa B (pu3muecKoit bubmuorexa [JOK
93 HayKe. ACTPOHOMHYECKHE HAOIIOAECHHUS 1 https://m.edsoo.ru/7f41bf72
Ta0OpPaTOPHBIE OIBITHI 10 U3MEPEHUIO
CKOpPOCTH CBETa.
24 VYcunenue cBera. Jlazepsl. MicTtounuku csera bubnnorexa [JOK
1 VX XapaKTePUCTUKH. https://m.edsoo.ru/7f41bf72
Omneitel CrosieToBa u I'epua o u3yyeHUro Bu6moteka [JOK
25 SBJIEHHS. U 3aKOHOB (PoTod(derra. OnbIThI https://m.edsoo.ru/7f41bf72
JlebeneBa o u3MepeHMIO JaBJICHHUs CBETA.
bubnuoreka [{OK
26 Pap0aKTHBHOCTS. https://m.edsoo.ru/7f41bf72
bubnunoreka LIOK
27 )| .
JIEPHBIE PEAKIMH https://m.edsoo.ru/7f41bf72
28 Mertoapl HAOMIOACHUS U PETUCTPAITTT bubnnorexa [JOK
AIIEMEHTAPHBIX YACTHII. https://m.edsoo.ru/7f41bf72
VYpoxk-koHpepenuus «IIpobaemsl, bubmmnoreka HOK
29 MEePCIIEKTUBBI, SKOJIOTHYECKHE aCTIeKTHI https://m.edsoo.ru/7f41bf72
SIIEPHOMN YHEPTETUKM.
30 DJIEMEHTApHBIE YaCTHUIIBI. bubmuoreka [IOK
https://m.edsoo.ru/7f41bf72
Pa3BuTue npeacTaBieHuil 0 CTPOEHUHN MUPA. bubnmnoreka [JOK
31 BpeMst 1 KaleHaapb. https://m.edsoo.ru/7f41bf72
32 Ornpezenenne pacCTOSIHUN U pa3MeEPOB TEN bubnuotexa [JOK

B CotHEUHOIT CUCTEME.

https://m.edsoo.ru/7f41bf72

33

Kocmomorusa wavana XX Beka.
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34 Ypok-koupepeniusa «OaUHOKA U MBI BO 1 1
Bcenennoii?».
OBIIEE KOJIMYECTBO YACOB I10 34 0 3
I[TPOI'PAMME

YYEBHO-METOJANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YYEHUKA

®usuka, 11 knacc/ Maxuies I'.J1., Byxosues b.b., Hapyrun B.M.; nox penakuueit [lappentoeBoit H.A. AkiinonepHoe
obmectBo «M3narensctBo «IIpocBeiienue
®dusuka, 10 knacc/ Makumes I'.5., byxosue b.b., Corckuit H.H. mox penakmueii [TapdentbeBoit H.A., AkurionepHoe
obmectBo «M3natenbetBo «IIpocBenienner

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

* Eptotkun E.C. ®usuka. CaMocTosiTeIbHBIE U KOHTPOJIbHBIE paboThl. 10 kiacc: yued. mocodue Jjist 001eo0a3oBar.
opranu3anuii: 6a30Bbii U yriayoaeHHsiil yposau / E.C. Eprotkun, C.I'. Eptotkuna. — M.: IIpocBemienue.

* [TapdpentheBa H.A. CoopHuk 3anau no ¢usuke: 10-11 knaccel: yued. mocodue ais obmieoOpazoBat. opranuzanuii / H.A.
[TapdentbeBa. — M.: IIpocBemienue.

* Eptotkun E.C. ®uszuka. CamoctosTenbHble U KOHTPOJIbHBIE PaboThl. 11 Kkiacc: yued. mocobue st 001eob6a3oBar.
opranu3zanmii: 6a3oBbii u yriyoneHHusiii yposau / E.C. Eptotkun, C.I'. Eprotkuna. — M.: IIpocBemienue.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

Poccuiickas anekTpoHHas mkoia

Menuareka uznateiabctBa «IIpocBereHue».

denepanbHbIi IEHTP HHOOPMAIIMOHHO-00pa3oBaTeIbHBIX pecypcos http://fcior.edu.ru/
duzuka.py http://www.fizika.ru/




Bupryansnas obpa3oBaTenbHas gadoparopus http://www.virtulab.net
Poccuiickuii o01eo0pa3oBaTebHbINA MOPTAT
http://school-collection.edu.ru
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