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MHHOACHUTEJBbHASA 3AIINCKA

[Tporpamma o ¢u3uke 6a30BOro ypOBHSI Ha YPOBHE CpEAHEro 00Iero oopazoBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHUH U TpeOOBaHUN K
pe3yibpTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelibHOW mMporpammsl, npeactaBieHHbIX B PI'OC COO, a Takxke ¢ yuéroM (denepanpbHOM paboueit
MIPOTrpaMMbl BOCIIUTAHUS U KOHLIETIIIH IIPeroiaBaHust yueOHoro mpeamera «Pu3nka» B 00pazoBaTeNbHbIX oprann3anusx Poccuiickoit @eneparum,
peann3yoLIX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Conepxanue porpaMMEbI 10 PU3MKE HAMPaBIICHO HA (OPMUPOBAHKME €CTECCTBCHHO-HAYYHOW KapTUHBI Mupa oOydaromuxcst 10—11 kimaccos
pu 00yueHuH ux (pu3nKe Ha 6a30BOM YPOBHE Ha OCHOBE CUCTEMHO-JEATEIbHOCTHOrO Noaxoaa. [lporpamMma o usuke cooTBeTCTBYET TPEOOBAHUSIM
OI'OC COO Kk miaHupyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METAlPEAMETHBIM pe3yjbTaTaM OOy4YeHHS, a TaKKe YYUTHIBAET HEO0OXOJUMOCTh
peanu3aly MeXIpeIMEeTHbIX CBsA3el (PU3UKU C €CTECTBEHHO-HAayYHBIMU Y4eOHBIMU MpeaAMeTaMU. B Hell onpenenstoTcsi OCHOBHBIE LIEJIN U3yUYSHUS
¢bu3nKkn Ha ypOBHE cpenHero oOmero oOpa3oBaHUs, IUIAHUPYEMBIE pEe3yJbTaThl OCBOEHHUS Kypca (U3WKH: JIMYHOCTHBIC, METaIllpeIMETHEIC,
npeaMeTHbIe (Ha 0a30BOM ypOBHE).

[Tporpamma no (pu3KKe BKIIOYAET:

® [UIAHUpPYEMbIE PEe3yJIbTAThl OCBOEHHS Kypca GU3UKU Ha 6230BOM YPOBHE, B TOM YMCJIE IPEIMETHBIE PE3Y/IbTaThl IO ToAaM 00yUYEeHHUS;

e cojaepxaHue yuyeOHoro npeamera «Pu3ukay mo rogam o0ydeHHs.

du3nka Kak Hayka o Hanbosee o0IIMX 3aKOHAX MPUPO/IbI, BBICTYIAs B KAUeCTBE yUeOHOT0 MpeiMeTa B IIKOJIe, BHOCUT CYIIECTBEHHbIH BKIIa]
B cucTeMy 3HaHUil 00 okpyxatomeM mupe. [IKoapHbIA Kypec PU3MKH — CUCTEMOOOpPA3yIOUi /Ul €CTECTBEHHO-HAYUYHbIX Y4eOHBIX MPEAMETOB,
MOCKOJIbKY (PU3MUECKUE 3aKOHBI JIe)KAT B OCHOBE MIPOIIECCOB U SBJICHUH, H3ydaeMbIX XUMHeH, Onosnoruei, pusnueckoit reorpagueil u acTpoHOMHEH.
Hcnonb30BaHre 1 akTUBHOE ITPUMEHEHHE (PU3UUYECKUX 3HAHUN OTIpeIeTIsieT XapaKTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOIOTUH B c(epe SHEPreTHKH,
TPaHCIOPTa, OCBOEHHS KOCMOCA, TIOJIYYEHUsI HOBBIX MAaTE€PUANIOB C 33JJaHHBIMU CBOMCTBAMU M Apyrux. M3ydenue (pu3nku BHOCUT OCHOBHOW BKJIaJ
B (OpMHpOBaHHE €CTECTBEHHO-HAYYHOW KapTHHBI MHpa oOydaroumxcs, B (OPMUPOBAHWE YMEHUN MPUMEHATh HAYYHBIH METO] MO3HAHUS IpU
BBINOJIHEHUH UMU YY€OHBIX UCCIICOBAHUIM.

B ocHOBY kypca ¢hu3uKu 151 ypOBHS CpeAHET0 0011ero 00pa3oBaHus MOJI0XKEH P UICH, KOTOPbIE MOYKHO PacCMaTpUBaTh KaK MPUHIUIIBI €T0
IIOCTPOEHHS.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEW KypcC SIBISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH COACPKHUT MaTepHall U3 BCeX pa3iesioB (pU3HKH,
BKJIIOYAET KaK BOMPOCH KIIACCUYECKOM, TaK U COBPEMEHHON (PU3UKH.

Hoes eenepanuzayuu. B cooTBeTCTBUU ¢ HEW MaTepuai Kypca GU3NKU 00beIUHEH BOKPYT Gu3nUecKux Teopuil. Benymum B kypce siBasieTcst
(bopMHpOBaHKE MPEACTABICHUH O CTPYKTYPHBIX YPOBHIX MaTepHH, BEIIECTBE U MOJIE.

Hoes ecymanumapuzayuu. EE peanuzanus nmpeanoiaraeT UCNojib30BaHUE I'YMaHUTAPHOIO MOTEHIaIa PU3NYECKON HAyKH, OCMBICIIEHUE CBSI3U
pa3BUTHs (PU3MKH C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU U 3KOJIOTHYECKUMU MpoOIeMaMu.

Hoes npuxnaonoii nanpaenennocmu. Kypc pu3ukm mpeamnosnaraeT 3HaKOMCTBO € IIMPOKUM KPYrOM TEXHHUYECKUX M TEXHOJIOTMYECKUX
MIPUJIOKEHUN U3YYEHHBIX TEOPUN U 3aKOHOB.



Hoes oKronoeuzayuu peanusyercss TOCPEICTBOM BBEICHHS JJIEMEHTOB COJCpKAHHUSA, TOCBSIIEHHBIX HKOJOTHYECKUM IpodieMam
COBPEMEHHOCTH, KOTOPbIE CBSI3aHbI C PA3BUTHEM TEXHUKU U TEXHOJIOTUH, a Takke 00CYKAEHUsS MPOoOJIeM pallMOHAIBHOTO IPUPOAOIOIb30BAHUS U
HKOJIOTHYECKOM O€30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (PU3MKM Ha YpOBHE CpEIHEro oOuero odpazoBaHMs SBIAIOTCS (u3ndeckue Teopuu ((hopMUpOBaHHE
MPEJCTABICHUN O CTPYKTYpE MOCTPOCHUS (PU3HUECKON TeOpUH, pOiIH (yHIaMEHTAIBHBIX 3aKOHOB U MPUHIIMIIOB B COBPEMEHHBIX MPE/ICTABICHUIX O
IIPUPOJIE, TPAaHHLIAX IPUMEHUMOCTH TEOPUHl, I ONMCaHUS €CTECTBEHHO-HAYUHBIX SIBJICHUH U IIPOLIECCOB).

CucTeMHO-esTeTbHOCTHBIN MOIX0A B Kypce (DM3HUKH peann3yeTcs MPEexX/Ie BCEro 3a CUET OpraHU3aIllui IKCIIEPUMEHTAIBHON JIEATEIbHOCTH
oOyyaromuxcs. s 6a30Boro ypoBHs Kypca (DU3MKM — 3TO HCHOJb30BAHUE CHCTEMbl (DPOHTAIBHBIX KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U
na0opaTOpHBIX paboOT, KOTOphIE B IporpamMMe Mo (u3nKe OObEAMHEHBI B OOIIMK CIUCOK YYCHHYECKHX IMpaKTHYecKux pabor. Briienenue B
yKa3aHHOM IlepedHe J1a0opaTOpHbIX padoT, NPOBOIUMBIX ISl KOHTPOJISI U OLIEHKH, OCYIIECTBIIAETCS y4YaCTHHKaMU 00pa30BaTENIbHOrO IMpolecca
UCXO/A U3 OCOOCHHOCTEW IUIAHMPOBAHMSA M OCHalIeHUs kKabuuera ¢usuku. Ilpum sTom obecrmeunBaercsi oBianeHHE OOYUYAIONIMMUCS YMEHHSIMU
IIPOBOJIUTh KOCBEHHBIE M3MEPEHUs, MCCIEIOBAHUS 3aBHCUMOCTEH (U3MYECKUX BEJIMYMH W MOCTAHOBKY OIBITOB IO NPOBEPKE MPEASIOKEHHBIX
TUIIOTES.

Bosblioe BHUMaHKE yIeNsIeTCs PELICHNI0 pacu€THBIX U KaueCTBEHHBIX 3a1a4. [Ipy 3ToM /17151 pac4€THBIX 3a7a4 IPUOPUTETOM SIBJISIIOTCS 3a]ja4u
C SIBHO 3aJJaHHON (PM3NYECKOW MOJIENbIO, TO3BOJISIIOIINE IPUMEHATh U3yYE€HHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOTO pa3jeina Kypca, Tak U
MHTETPUPYS 3HAHUS U3 pa3HbIX pasfenoB. [lig KadecTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIFOTCA 33JjaHHs Ha OObSICHEHHE MPOTeKaHHUs (PU3MUECKUX
SIBJIGHUH U MPOLIECCOB B OKPY>KAOILEH KU3HU, TpeOyIolIe BbIOOpa GU3NYECKON MOJIEH 11l CUTYallu MPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpedoBanusmMu @I'OC COO k MaTepuanbHO-TEXHUYECKOMY O0ECIeUeHHI0 yueOHOTro Impolrecca 0a30BbIi YpOBEHb Kypca
(GU3MKM Ha YpOBHE CpenHero oOuiero oOpa3oBaHMs JOKEH M3y4yaTbCsl B YCJIOBHUSAX MpPEAMETHOTO KaOuHeTa (M3MKU WIM B YCIIOBHUSX
MHTETPUPOBAHHOIO KaOWHETa MpPEeIMETOB €CTeCTBEHHO-HAyyHOro mukia. B kabuHere (HU3MKU JOMKHO OBITh HeoOXoaumoe gabopaTopHOe
00opyioBaHUE /JIs BBIMOJIHEHUSI YKA3aHHBIX B ITpOrpaMMe Mo (U3MKe yUEHHUYECKUX IPAKTUUECKUX paboT U IEMOHCTPALIMOHHOE 000pYyI0BaHHE.

JleMoHCTpalnoHHOe 000py0BaHuE (POPMUPYETCS B COOTBETCTBUU C IPUHIIUIIOM MUHUMAJIBHOM JOCTaTOYHOCTH U 00€CIeunBaeT NOCTaHOBKY
MEPEYUCIICHHBIX B MporpamMme Mo (U3HMKe KIIOYEBBIX JEMOHCTpAIMil JUIsl MCCIeIOBAaHUS M3YyYaeMbIX SBJICHHM M MPOLECCOB, IMIHPUUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlabopaToproe 06opymoBaHUE TSl YICHUIECKUX MPAKTHISCKUX padOT POpMHUPYETCS B BUE TEMATHYECKUX KOMIUIEKTOB M 00ECIIEYNBACTCS B
pacuére OJHOrO KOMIUIEKTa Ha JByX oOywaromuxcs. TeMaTHueckue KOMIUIEKTHI JJaOOpaTOPHOro 0OOpYAOBaHHS JOJKHBI OBITH TOCTPOEHBI Ha
KOMIUIEKCHOM HCIIOJIb30BaHUM AaHAJIOTOBBIX U LU(POBBIX MPUOOPOB, a TaK)Ke KOMIIBIOTEPHBIX H3MEPHUTENbHBIX CHCTEM B BHAE LHPPOBBIX
nabopaToOpHid.

OCHOBHBIMU 1IEJIIMU U3Y4Y€HUS (PU3UKHU B 001IeM 00pa30BaHUU SBIISIOTCS:

e (opMHUpOBaHME UHTEPECA U CTPEMIICHUS 00YJaIOUINXCS K HAYYHOMY M3YUEHUIO IPUPO/IbI, PAa3BUTHE UX HHTEIUIEKTYaJIbHBIX U TBOPYECKUX

CIIOCOOHOCTEI;
® pa3BUTHE NPEACTABICHUI O HAYYHOM METO/I€ MO3HAHMUS U (POPMHUPOBAHUE UCCIIEOBATEIBCKOTO OTHOIIEHUS K OKPYXKAIOIUM SIBIECHUSM;



e (opMHUpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ysIbTaTa H3y4eHUsI OCHOB CTPOCHHS MAaTepUH U (PyHIAMEHTAIbHBIX 3aKOHOB (PU3UKU;
e (opMuUpOBaHHE YMEHHUI OOBSICHSITDH SBJICHUS C UCIIOJIB30BaHUEM (PU3NUECKUX 3HAHUN M HAyYHBIX JOKA3aTEIbCTB;
e (opMUpOBaHHE NPEACTABICHUN O POJIX (PU3UKHU ISl pa3BUTHS IPYTUX €CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.
JlocTukeHue 3TUX 1eNeld 00ecreunBaeTCs pelieHueM CIeIyIoNINX 3a/1a4 B Mpoliecce U3yueHus: Kypca GU3UKN Ha YPOBHE CPEIHEro 00IIero
o0pa3oBaHMS:
e TpuoOOpeTeHHe CHUCTEMBbl 3HAHUK 00 OOmMX (PU3MYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX, BKIIOYAsS MEXaHUKY, MOJEKYISAPHYIO
(bU3HKY, 2IEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U AJIEMEHTHI aCTPO(DU3HKY;
e (dopMHUpOBaHHE YMEHHUU MPHUMEHSATh TEOPETUUYECKHUE 3HAHUS Ui OOBSCHEHHS (PU3MUECKUX SIBICHUH B MPHUPOAEC M IS MPHUHATHS
MPAKTUYECKUX PEIICHUI B TIOBCEIHEBHOM KU3HU;
® OCBOCHHE CIOCOOOB pEIlIeHUs Pa3IMYHBIX 3aja4u C SIBHO 3a/laHHOM (pU3MUECKO MOJEINblo, 3a/1ad, MOAPa3yMeBaIOIINX CaMOCTOSTEIbHOE
co3anue (pU3NUECKO MOJIeNH, aIeKBaTHON yCIOBHUAM 3aa4u;
® TOHMMaHHWE (U3NYECKUX OCHOB M TPUHIIMIIOB JEHCTBUS TEXHHUYECKUX YCTPOMCTB M TEXHOJOTHYECKHX MPOIECCOB, MX BIUSHUS Ha
OKPY>KaIOILYIO CPENY;
® OBJAJIEHUE METOJAMU CAMOCTOSITENILHOTO IJAHUPOBAHUS U TPOBEACHHS (DU3MUECKUX SKCIIEPUMEHTOB, aHAW3a M HHTEPIPETAINH
uH(bOpMaINH, OIPEeNeHHs JOCTOBEPHOCTH MOJYYEHHOTO pe3ybTara;
e CO3JaHME YCJIOBUM AJIs Pa3BUTUSL YMEHUN IPOEKTHO-UCCIIEI0BATENIbCKON, TBOPYECKON JEATEIHOCTH.
Ha u3yuenue ¢puznku (6a30BbIil ypOBEHb) HAa YPOBHE CpelHEro oliero oopazoBanus orBoauTcs 136 vacos: B 10 kinacce — 68 yacos (2 yaca B
Hezento), B 11 kimacce — 68 yacoB (2 yaca B HEJIEINIO).
[Ipennaraemslii B mporpaMmme o (pu3MKe NepedeHb J1abOpaTOPHBIX M MPAKTHUECKUX PalOT SIBISIETCS PEKOMEHJA0BAaHHBIM, YUUTEIb JEIACT
BbIOOp MpoBeIeHHsI Ta00paTOPHBIX PAOOT U OMBITOB C YUETOM UHANWBUIYAIbHBIX OCOOEHHOCTEH 00yJaromuxcs.



COJAEP/KAHUE OBYYEHUA
10 KJIACC

Pa3nen 1. ®u3uKka U MeTO/IbI HAYYHOT0 MO3HAHUS

dusnka — HayKa o mpupoae. HayuHbie MeTObI MO3HAHUS OKPYKAIOIIEro MUpPa. PoJIb 3KCIIepuMeHTa U TEOPUH B ITPOIIECCE TTO3HAHUS TIPUPOIBI.
DKcIepuMeHT B (hU3HKe.

MonenupoBanue (Gu3MYecKuX sBIEHUN M mporeccoB. Hayunwle rumote3bl. Duznueckue 3aKOHbI U TeOpuu. ['paHUIBl MPUMEHHUMOCTH
(bu3nyecKkrx 3aKOHOB. [[pHHIUIT COOTBETCTBUSI.

Ponb 1 MecTo hu3uku B GOpMUPOBAHUN COBPEMEHHOM HAyYHOW KApTUHBI MUPA, B TPAKTUYECKON JAESITETbHOCTU JIOACH.

Jlemoncmpayuu

AHasoroBbie U TU(QPOBLIC H3MEPUTEIBHBIC MPUOOPHI, KOMITBIOTEPHBIC TATUYUKH.

Pa3zpen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe nBmkeHre. OTHOCUTETbHOCTh MEXaHUUYECKOTO IBIKeHus. Cuctema otcuéra. TpaekTopus.

[Tepememenue, CKOpOCTh (CPeaHSISI CKOPOCTh, MTHOBEHHAS! CKOPOCTh) U YCKOPEHUE MAaTepUATbHONW TOYKH, X MPOCKIMH Ha OCH CHCTEMBI
koopauHaT. CrokeHne IepeMelIeHNid U CI0KEeHHEe CKOPOCTEH.

PaBHOMEpHOE W PaBHOYCKOPEHHOE NPSIMOJMHECHHOE IBWKEeHHE. [paduku 3aBHCHMOCTH KOOpJAMHAT, CKOPOCTH, YCKOPEHUsS, INYTH H
MepeMelIeHIs] MaTepHAIbHON TOYKH OT BPEMEHH.

CBoOoaHoe nagenue. Y cKopeHrue CBOOOHOTO MaICHHS.

KpuBonuneiinoe nBuxkeHue. /[BrkeHne MaTepralbHON TOYKU MO OKPYXHOCTU C TIOCTOSTHHOW MO MOAYIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb,
nuHerHas ckopocThk. [lepron u wactora obpamienus. LlenTpocTpeMuTesHOEe YCKOPEHHE.

TexHu4yeckue ycTpoiCcTBa U MPaKTUIECKOE TPUMEHEHUE: CITUIOMETP, ABIKEHUE CHAPSIOB, LIEMTHBIC U peMEHHBIC MepeI1adH.

Jlemoncmpayuu

Monens cucTeMbl 0TCUETa, HILTIOCTPAIlMs KHHEMAaTHIECKUX XapaKTePUCTHK JIBUKCHHUS.

[TpeoOpazoBaHue ABMKCHHM C UCTIOIB30BAHUEM IPOCTHIX MEXaHH3MOB.

[Tagenue Ten B BO3IyXe U B Pa3peKEHHOM MTPOCTPAHCTBE.

HaGmronenue aBuxeHus tena, OpOmeHHOTO MO/ YTIJIOM K TOPU30HTY M TOPU30HTAIBHO.

N3mepenune yckopeHus CBOOOTHOTO MaICHHUSL.

Hampanenue ckopocTu npu ABMKEHUHN TIO OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamophvie pabomol



N3yyeHne HepaBHOMEPHOI'O IBUXKEHUS C LIEJIbIO ONPEIEICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLICHHUSI MEXAY IYTSAMH, HPOWIECHHBIMU TEJIOM 3@ IIOCIEJOBATEIbHbIE DPaBHbIE IPOMEXYTKH BPEMEHU IIPU
PAaBHOYCKOPEHHOM JIBU’KEHHMH C HAYaJIbHOM CKOPOCTBIO, PABHOM HYIIIO.

N3yuenune nBUKEHUS IAPUKaA B BI3KOU KUIKOCTH.

N3ydenue nBuxeHUs Teaa, OpPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunnun otHOcuTenbHOCTH ['anmunes. Ilepsoiii 3akoH HeroToHa. MIHEepumanbHbple CHCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunuun cynepnosuuuu cui. Bropoit 3akon Herorona mnsa marepuanbHOil Touku. Tpetuilt 3akoH HproTona st
MaTepHAIbHBIX TOYEK.

3akoH BceMupHoOro Tsarorenus. Cuna tsbkectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenue. Bunabl Tpenus (mokost, cKoybxeHus, kaueHus). Cuna tpenus. Cyxoe tpeHue. Cuia TpeHHsI CKOIBXKEHHUS M CUJIa TPEHUS MOKOS.
KoaddurnmenT tpenus. Cuita COMPOTHBIICHUS TIPH JBUKCHHUH TEJa B KUIKOCTH WIIH Ta3e.

[ToctynatensHoe U BpamareabHOE ABHKEHHE aOCOIIOTHO TBEPAOTO Tena.

MoOMEHT CuiIbl OTHOCHUTENIBHO OCH BpamieHus. [1nedo cumbl. Y ciaoBus paBHOBECUs TBEPAOTO Tea.

TexHuuyeckue yCTporuCTBa U NMPAKTUYECKOE MPUMEHEHHE: TOAIIMITHUKY, IBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBneHue nuHepuuu.

CpaBHeHHE Macc B3aMMOJICHCTBYIONIUX TEI.

Bropoii 3akoH HeroToHA.

N3mepenue cui.

Crnoxenue cui.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT JepopMaIiu.

Hesecomocts. Bec Tena npu yCKOPEHHOM NMOABEME U MIAJACHUH.

CpaBHEHME CHII TPEHUS TIOKOSI, KAYEHUS U CKOJIBKCHHUSI.

VYcnoBus paBHOBecHs TBEPIOro Tesia. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

N3ydenne nBuxenust Opycka 1o HaKJIOHHOW MIIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHIT YIIPYTOCTH, BO3HUKAIOIIKX B MPYKUHE U PE3UHOBOM 00pasiie, OT ux JeopMaluu.

HccnenoBanue ycioBuil paBHOBECUS TBEPAOTO TEJA, UMEIOIIETO OCh BPALEHUS.

Tema 3. 3aKkoHbl cOXpaHeHus 6 MexaHuke



Nmmnynbc MaTtepuanbHOM TOYKM (T€a), CUCTEMbl MAaTEpUATIbHBIX TOYEK. VIMITylIbC CHIIBI U U3MEHEHHE UMIYJbCa Tela. 3aKOH COXpaHEHUs
HUMITYJIbCa. PeakTUBHOE JIBHIKCHHE.

Pabora cuiibl. MOIITHOCTD CHJIBI.

Kunerndeckast sHEeprus MarepuaabHOl Toukn. Teopema 00 N3BMEHEHUH KHHETUYECKOW SHEPTHH.

[MorennmanpHas »Heprus. [loTeHIMaNbHAs SHEprusi ynpyro neGopMupoBaHHOW MpYyxUHBL [loTeHIManpbHAs JHEPrus Telna BOIU3H
MMOBEPXHOCTH 3EMIIH.

[ToTennumanpHbie 1 HEMOTCHIIMANIbHBIE CUJIbI. CBSI3b pabOTHl HEMIOTEHIIMATBHBIX CUJI C U3MEHEHHEM MEXAHUYECKOW IHEPTUU CUCTEMBI TEJl.
3aK0H COXpaHEHHUs MEXaHUYCCKON YHEPTHUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckue ycTpoiicTBa U MPaKTUYECKOE MPUMEHEHUE: BOJOMET, KONEDP, MPYKUHHBIA TUCTOJET, ABMKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHs UMITYJIbCA.

PeaxTnBHOE NBMKEHUE.

[lepexon moTeHIIMATBHON YHEPTHH B KHHETUUYECKYIO U OOpaTHO.

Yyenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3ydenne abCOMIOTHO HEYNIPYTOTo yAapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

UccnenoBanue cBs3M pabOTHI CUITBI C U3MEHEHUEM MEXaHWYECKON SHEPTUU Tejla Ha IIPUMEPE PaCTsHKEHUSI PE3UHOBOTO KI'yTa.

Pa3nea 3. Mosekyasipuast puznka 1 TepMOAUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOI mMeopun

OCHOBHBIE TOJOXKEHUS MOJIEKYJIIPHO-KUHETUYECKOW TEOPUHU U UX ONBbITHOE 0O0ocHOBaHME. bpoyHoBckoe aBmxenue. Juddysus. Xapakrep
JBMDKEHUS M B3aMMOJIEHCTBHS YacTHUI] BelecTBa. MOJEIN CTpOeHHs ra30B, KHUJIKOCTeH U TBEPBIX Teld U 00BsICHEHNE CBOMCTB BELIIECTBA HA OCHOBE
3TUX MoJeneil. Macca u pa3mepsl mosiekya. KonmnuaectBo Bemectsa. [loctositHHas ABoraapo.

TemuoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Monens naeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYIISIPHO-KUHETHUECKON TEOpUH HIealbHOTO raza. AOCOIII0THAs TeMIepaTypa Kak Mepa
CpeIHEN KMHETUUYECKOM SHEPTUU TEMJIOBOIrO ABMKEHUs dacTul rasa. llkana temneparyp KenbBuna. ['azoBble 3akoHbl. YpaBHeHHe MeHnneneeBa—
Knaneitpona. 3akon [ampToHa. M3omporiecchl B HACAbHOM Ta3e C IOCTOSIHHBIM KOJMYECTBOM BellecTBa. | padudeckoe mpencTaBlieHHE
M30MPOLIECCOB: U30TEpMa, U30X0pa, n300apa.

TexHU4YeCKre yCTPONCTBA U TPAKTUUECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbITHI, 10Ka3bIBAIOLINE JUCKPETHOE CTPOEHUE BELIECTBA, (poTOrpaduu MOJIEKYJI OPraHUYECKUX COEITMHEHUH.

OmnpiThl 10 AU Y3UH KUAKOCTEH U Ta30B.



Monens OpOYHOBCKOTO JTBUKCHHUS.

Mogens onbita llTepHa.

OnbIThI, JOKa3bIBAOIIME CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHSL.

Mopenb, HIUTFOCTPUPYIOLLAsl TPUPOY AaBJICHUS ra3a Ha CTEHKHU Cocya.

OnbIThI, HIUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSIHUS U1€aJIbHOTO ra3a, U30IpPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

Onpenenenre Macchl BO3/lyXa B KJIaCCHOM KOMHATe Ha OCHOBE U3MEPEHMI 00bEMa KOMHATBHI, IaBJICHUS U TEMIIEPATypbl BO34yXa B HEH.

HccnepoBanue 3aBUCUMOCTH MEKy TApaMETpaMU COCTOSIHUS Pa3peKeHHOI0 rasa.

Tema 2. Ocnoevt mepmoounHamuku

Tepmonunamuyeckasi cucreMa. BHYyTpeHHSSI HEPTUsS TEPMOAMHAMHUYECKON CHUCTEMBI U COCOObl €€ m3MeHeHus. KolndecTBo TemoTsl u
pabota. BHyTpeHHss SHEprus OJHOATOMHOTO HACATBHOTO ra3a. Buipl Teronepenayn: TETUIONPOBOJHOCTh, KOHBEKIHUS, W3ITydeHHE. Y AeTbHas
TEII0EMKOCTh BellecTBa. KoanyecTBO TEMIOTHI P TEIIONepeaaye.

[Tonsitue 06 ammabatHOM mporecce. [lepBoiit 3akoH TepmoauHamuku. [IpuMeHeHne MepBOro 3akoHAa TEPMOJUHAMUKH K H30IPOLIECCAM.
I'padmueckas nHTepnperanus paboThH rasa.

Bropoii 3akoH TepmoannamMuki. HeoOpaTuMOCTh IPO1IECCOB B MPUPO/IE.

TemnoBsie MamuHbl. [IpuHIMIB 1eHCTBUS TeIoBBIX MamuH. [IpeoOpa3oBanus sHepruu B TEIJIOBbIX MamuHax. Kosadduuuent noneznoro
neiictBus tenoBoi MamuHbl. [{ukin KapHo u ero ko3 guirenT noie3Horo AeicTBrs. DKOJOTHYECKHE TPOOIEMbI TEINIO3HEPTETUKH.

TexHuyeckue ycTpoiicTBa U MPaKTUYECKOE MPUMEHEHUE: JBUTATEIh BHYTPEHHETO CrOpaHusl, OBITOBOM XOMOAMILHUK, KOHIUIIHOHED.

Jlemoncmpayuu

W3meHeHre BHYTpEHHEH YHEPTUH Tejla MPU COBEPIIICHUH PabOThI: BBUIET MPOOKU M3 OYTHUIKH MO IEHCTBHUEM C)KAaTOTO BO3/yXa, HaArpEeBaHUE
a¢upa B JaTYHHOU TpyOKe MyTEM TpeHHUs (BUACOIEMOHCTPALIHS).

W3meHneHue BHyTpeHHEH HEepTuu (TeMrepaTypsl) Tejla MpH Terionepeaaye.

OmnsIT 0 aguabaTHOMY PACIIUPEHUIO BO3/1yXa (OMBIT C BO3YUIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, TBUTATENsl BHYTPEHHETO CTOPaHUsl, peaKTUBHOTO JBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3mepenne yaenbHOU TeINIOEMKOCTH.

Tema 3. Acpecamniwie cocmoanusa eeujecmea. Pazosvie nepexoonl

[TapoobpazoBanue u konaeHcanus. Mcnapenue u kuneHue. AGCONIOTHAS M OTHOCUTETbHAs BIaXKHOCTh BO3yxa. HackleHHbIi nap. Y nenpHas
TeIUI0Ta NapooOdpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyphl KUIIEHUS OT JaBJICHMUS.

Teépmoe Teno. Kpucrannuyeckue u amopdHbie Telna. AHU30TPOINHUS CBOMCTB KpucTaiwioB. JKuakue kpuctamibl. COBpeMEHHbIE MaTepPHAIIbI.
[TnaBnenue u kpucTaum3anus. Y AeibHas TerioTa miasieHus. Cyoaumanus.

YpaBHEHHE TEIIOBOTO OanaHca.



TexHuueckue ycTpoHCTBAa U MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U MCUXPOMETP, KATOPUMETP, TEXHOJIOTUHU MOTYYEHUSI COBPEMEHHBIX
MaTepHuasoB, B TOM YHCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCBIIICHHBIX apOB.

Kunenue npu noHW>KEHHOM JaBICHUU.

CriocoObI U3MEPEHHS BIAKHOCTH.

HaGimrotenne HarpeBaHus ¥ IUIABJICHHS KPUCTAJUTHIECKOTO BENIECTBRA.

JleMOoHCTpanusi KpUCTAILIIOB.

Vuenuueckuii sxcnepumenm, 1abopamophvie pabomol

N3mepenue OTHOCUTEIHLHON BIXKHOCTH BO3/1yXa.

Pa3znen 4. DiekTpoauHamMuka

Tema 1. Inekmpocmamuka

OnexTpuzanus Tell. DIEKTPUYECKUM 3apsan. JlBa BuIa 3JIEKTPUYECKHUX 3apsanoB. [IpOBOJHUKH, OUAJIEKTPUKU U MOJYNPOBOJHUKU. 3aKOH
COXpaHEHUs IEKTPUIECKOT0 3apsia.

B3aumopeiictBue 3apsanoB. 3akoH Kynona. ToueuHslil 21eKTpUUYECKUH 3apsi. DeKTpudeckoe nosie. HanpsskEHHOCTB 3JIEKTPUYECKOTO MO,
[IpuHIUI Cyneprno3uIuy JIEKTPUYECKUX MO, JIMHNK HaNpsyKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

Pabora cun snexrpocratudeckoro nosd. ITorennman. PasHocts noteHuuanos. [IpoBOAHUKN U AMANEKTPUKU B 3IIEKTPOCTATUYECKOM II0JIE.
JlnsnekTpudeckas IPOHULIAEMOCTb.

OnexrpoémkocTs. KoHneHcaTop. D1neKTpoEMKOCTh INIOCKOT0 KOHIEHCATOpa. DHEPIHs 3apsKEHHOT0 KOHIEHCATopa.

TexHudeckne yCTpOWCTBA M IPAKTHYECKOE NPHUMEHEHHE: JJIEKTPOCKOIN, JJIEKTPOMETP, JJIEKTPOCTATHUYECKAs 3allldTa, 3a3€MJICHHE
3JIEKTPONIPUOOPOB, KOHICHCATOP, KOMUPOBAJIBHBIN anmnapar, CTpyHHBIN IPUHTEP.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIUIT ACUCTBUS JIEKTPOMETPA.

B3anMopeicTBre HasneKTPU30BAHHBIX TEIL.

DIEKTPUUECKOE T10JIE 3apsSKEHHBIX TEII.

[IpoBOTHMKY B 3EKTPOCTATHYECKOM IIOJIE.

DneKTpocTaTUYecKas 3aluTa.

JIMDIIEKTPUKH B 3JIEKTPOCTATHYECKOM ITOJIE.

3aBUCUMOCTb JIEKTPOEMKOCTH IIJIOCKOTO KOHJEHcaTopa OT IUIOMIAJM IUJIACTHH, PAcCTOSHUS MEXIYy HHUMH M JIHUIJIEKTPUYECKOU
IIPOHULIAEMOCTH.

OHeprus 3apsHKEHHOI0 KOHAEHCAaTopa.



Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. llocmosannwiit 3nekmpuyeckuit mok. Toku é paziuunsix cpeoax

DNEeKTpUYECKU TOK. Y CI0BUS CYIIECTBOBAHMS 3JIEKTpUUECKOro Toka. Mcrounuku toka. Cuia Toka. IlocTosHHBIN TOK.

Hanpsokenue. 3akon Oma Ju1st ydacTka LEmu.

DNEeKTpUYECKOe CONPOTHUBJICHUE. YJENbHOE CONpPOTUBIEHUE BemecTBa. [locnenoBarenpHoe, NapaliebHOE, CMEIIAHHOE COEIUHEHUE
MIPOBOJIHUKOB.

Pa6ora snekrpuyeckoro Toka. 3akoH J[xoymns—JIenna. MOMHOCTB 3JEKTPHUECKOTO TOKA.

DNeKTpOoABMKYIasi CHUJIa U BHYTPEHHEE COINPOTUBIECHUE UCTOYHMKA TOKAa. 3akoH Oma s MOJIHOM (3aMKHYTOMN) 2JIEKTPUYECKOHW IIEMH.
KopoTtkoe 3ambikanue.

DneKTpOHHas IPOBOAUMOCTb TBEPABIX METAUIOB. 3aBUCUMOCTb COIIPOTUBIICHUS METAJIIOB OT TemrepaTypbl. CBEpXIpPOBOAUMOCTbD.

DnekTpruyeckuil TOK B Bakyyme. CBOMCTBA AJIEKTPOHHBIX ITyYKOB.

[TonynpoBonHuku. CoOCcTBEHHAs U TPUMECHAsE IPOBOAUMOCTb MTOJIYIPOBOAHUKOB. CBoOMCTBa p—N-niepexoa. [lonynpoBoiHUKOBbIE TPUOOPHI.

DIEeKTpUYECKHUI TOK B pacTBOpax M paciuiaBax 3JEKTPOJIMTOB. DIIEKTPOIUTHUECKAs JUCCOLMAIUA. DIEKTPOJIN3.

DnexTpuueckuid Tok B razax. CaMOCTOSTENbHBIN U HeCaMOCTOSTENbHbIN pa3psaa. Monuus. [lnasma.

TexHuueckue ycTpoilcTBa M MPAKTHUUYECKOE MNPUMEHEHHE: aMIEpPMETP, BOJBTMETP, PEOCTaT, UCTOYHUKH TOKA, JJIEKTPOHArpeBaTelIbHbIC
MPUOOPHI, AIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN AHOI, TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYITPOBOTHUKOBBII
JIMOJ1, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAPSHKEHUS.

3aBUCUMOCTh CONPOTUBIIEHUS UJIMHAPUYECKUX TPOBOJHUKOB OT JJIMHBI, TUIOIIAIU TIONIEPEYHOT0 CEYEHHS U MaTepHara.

CMenianHOe COEJUHEHNE TPOBOJHUKOB.

[Ipsimoe n3mepenue 3aeKTpoABMKYIIeH cuibl. KopoTkoe 3aMblkaHN€e rajIbBAHUYECKOTO 3JIEMEHTA U OLIEHKAa BHYTPEHHETO COIPOTUBIICHHUS.

3aBUCHUMOCTb COMPOTUBIICHUS METAIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JIEKTPOITUTOB.

HckpoBoii pa3psii 1 IpOBOJAUMOCTb BO31yXa.

OAHOCTOPOHHSISI MPOBOUMOCTD AHOJA.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

N3ydeHne cMeIaHHOro COeIMHEHHS Pe3UCTOPOB.

N3mepenne 3meKTpoABMKYILEN CHUIIbl HICTOYHUKA TOKA U €0 BHYTPEHHETO COMPOTUBIICHHUS.

Hab6mronenue snexrposusa.

MexnpeamerHblie CBA3U



Nzyuenne kypca ¢pusuku 6a30Boro ypoBHs B 10 Kilacce OCYIIECTBISETCS C YUETOM COJEPKATEIbHBIX MEXIIPEIMETHBIX CBSI3EH C KypcaMu
MaTeMaTHKH, OUOJIOTHH, XUMUHU, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmusie nowsimus, CBSA3aHHBIE C M3YYCHHEM METOJOB HAyYHOTO TO3HAHUS: SBJICHHE, HAYYHBIH (akT, rumoresa, (uznyeckas
BEJIMYMHA, 3aKOH, TeOpHUsl, HAOII0IeHUE, SKCIIEPUMEHT, MOJICTIUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: pelieHHe CUCTEMbl YpaBHEHUH, TuHENHHas QyHKIMs, napadona, runepbona, ux rpadukd U CBOMCTBA, TPUTOHOMETPUYECKHE
(GYHKIIUH: CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI M X MPOEKLIMU HAa OCU KOOPIMHAT, CII0KECHHE
BEKTOPOB.

buonozus: mexanmveckoe IBUKEHHE B XKUBOM npupoze, 1uddy3us, ocMoc, TermI000MeH KUBBIX OPraHu3MOB (BUIbI TEILJIONEpe1adun, TEIJI0BOE
paBHOBECHE), JIEKTPUUECKHE ABJICHUS B )KUBOW IIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA, MOJISIPHASI Macca, TeIJIOBbIE CBOMCTBA TBEPABIX TE,
KHUJIKOCTEH U ra3oB, JJIEKTPUUYECKHE CBOMCTBA METAJUIOB, 3JIEKTPOJIUTHYECKAs TUCCOLIMALNS, TaJIbBaHUKA.

T'eocpaghus: BNaXXHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETD.

Texnonozus: npeoOpa3oBaHUE JIBUKEHUHN C MCIOIb30BAHUEM MEXAHU3MOB, YUET TPEHUS B TEXHHUKE, MOJIIMITHUKH, UCIIOJIb30BAHUE 3aKOHA
COXPaHEHHUs MMIYJbca B TEXHUKE (paKeTa, BOJAOMET U JPYrHe), IBUraTellb BHYTPEHHETO CrOpaHUs, MapoBas TypOMHA, OBITOBON XOJOAUIIBHUK,
KOHJUIIOHEDP, TEXHOJIOTUU MOJIY4YeHHs] COBPEMEHHBIX MaTepualioB, B TOM 4YHCIIE HAHOMATE€pHaJlOB, U HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHYECKas
3alIMTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB, KCEPOKC, CTPYMHBIM HpPUHTEp, 3JEKTpOHArpeBaTeibHbe MPUOOPHI, MEKTPOOCBETUTENBHBIE MPHOOPHI,
rajibBaHuKa.

11 KIIACC

Paznen 4. DaekTpoauHaMunka

Tema 3. Maznumnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocTostHHBIE MarHUTEL. B3anmonelicTBUE MOCTOSTHHBIX MarHUTOB. MarauTHoe nosie. Bektop MarHuTHOM nHAYKIMH. [[puHmn cynepnosunnn
MarHMTHBIX NoJied. JInHuM MarHnTHOM MHAYKIMK. KapTHHa TMHUI MAarHUTHON MHAYKLUHU MOJIS IOCTOSIHHBIX MAarHUTOB.

MarautHoe mojie MpPOBOAHMKA ¢ TOKOM. KapTuHa JAMHMI MHIYKIMHM MarHUTHOTO MOJIS JUIMHHOTO MPSIMOTO MPOBOJHUKA M 3aMKHYTOIO
KOJIBLIEBOTO NTPOBOJHMKA, KaTYIIKU ¢ TOKOM. OnbIT Opcrena. BzaumonelicTBre NpoBOAHUKOB € TOKOM.

Cuna Amnepa, €€ MOJyJib U HallpaBJICHUE.

Cuna Jlopenna, e€ MOayINb U HarpaBiieHHe. J[BHKeHHe 3apsKeHHON YacTHIIbI B OTHOPOIHOM MarHUTHOM mosie. PaGorta cumsl Jlopenna.

SBneHue SIEKTPOMarHUTHOM WHAYKIMU. [IoTOK BeKTOpa MarHUTHOM WHAYKIMH. OJIEKTPOABMKYINAs CHJIA HWHIAYKIWUWA. 3aKOH
ANEKTPOMarHuTHOW nHAYKIMK Papanes.

BuxpeBoe aneKkTprueckoe moiie. JJIEKTPOIBHKYILAs CUJla MHAYKIIMH B IPOBOJHUKE, JBHKYIIEMCS IIOCTYNATEIbHO B OAHOPOJHOM MArHUTHOM
ToJIe.



IIpaBuio JleHna.

NHIyKTUBHOCTD. fIBI€HNE CAMOUHIYKIIMH. DJIEKTPOABUKYILASL CHJIa CAMOMHYKIUU.

DHeprusi MarHUTHOTO MOJISt KATYIIKU C TOKOM.

DIeKTpPOMarHuTHOE IOJIE.

TexHudeckue yCTpOWCTBA M IPAKTHUYECKOE IPUMEHEHHWE: IIOCTOSHHBIE MAarHWUTHI, JJIEKTPOMArHUThI, 3JIEKTPOABUIATENb, YCKOPUTEIN
3JIEMEHTAPHBIX YACTHUILI, UHIYKINOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO MMyYKa MAarHUTHBIM T1OJIEM.

JInHnMM MHOYKUMKA MarHUTHOTO TOJISL.

B3anMozeincTere 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

[erictBue cuibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBneHue 3eKTPOMArHUTHON UHAYKIINH.

IIpaBuio JleHna.

3aBUCHUMOCTD AJIEKTPOJIBHXKYIIEH CHIIBI MHAYKIIUU OT CKOPOCTH U3MEHEHHSI MATHUTHOTO MOTOKA.

SIBrieHNE CAaMOMHTYKIIN Y.

Yuenuueckuii sxcnepumenm, nabopamoptvie pabomol

N3yuenne MarHuTHOTO NOJI KaTYIIKH C TOKOM.

WccnenoBanue neicTBUS TOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sSBIeHUs 2IE€KTPOMArHUTHON MHIYKIUH.

Pa3neu S. KosieOanust ¥ BOTHBI

Tema 1. Mexanuueckue u 31eKmMpoOMAZHUMHbIE KONCOAHUA

KonebarenbHas cucrema. CBoOoaHbIE MexaHMueckue kojebanus. ['apmonudeckue kosnebanus. Ilepuoxa, vactora, amrmmuryaa u dasa
konebanuid. IIpykMHHBIH MasATHUK. MaremaTHYecKHMil MasTHMK. YpaBHEHHE TapMOHUYECKUX Kosebanuid. IIpeBparieHue sHepruu mnpu
rapMOHHYECKHUX KOJIeOaHUSX.

Konebarenbubiii koHTyp. CBOOOIHBIE 3JEKTPOMAarHUTHBIE KOJEOAaHUS B UACATBHOM KOJIeOaTeIbHOM KOHTYpe. AHAJIOTHS MEXIY
MEXaHUUYECKUMHU U 3JIEKTPOMarHUTHBIMU Kosiebanusimu. @opmyna ToMcoHa. 3aK0H cOXpaHEHUS SHEPTUU B UI€AIbHOM K0JieOaTeIbHOM KOHTYpE.

[IpencraBnenue o 3aTyxaromux KoieOaHusX. BulHyX1eHHbIe MexaHudeckue koseOaHus. Pe3onaHc. BblHyXIeHHBIE 3JIEKTPOMArHUTHBIE
KoJIeOaHus.



IlepemennblIil Tok. CHHYCOUAANBHBIN TEPEMEHHBIN TOK. MOILTHOCTh IEPEMEHHOT0 TOKA. AMIUIMTYIHOE U JEHCTBYIOLIEE 3HAUEHUE CUIIBI TOKA
U HaIPSKEHUS.

Tpancdopmarop. IlpousBoincTBo, mnepegada u TMOTPeOJICHHE HIEKTPUYECKOH HSHEPruu. ODKOJOTMYECKHE PUCKH TPH MPOU3BOJCTBE
NEeKTpo3Heprun. KylbTypa nCnoab30BaHus MJIEKTPOIHEPTUN B IIOBCEIHEBHOM JKU3HH.

TexHuuyeckue ycTpoiicTBa U MPaKTUYECKOE IPUMEHEHNE: MIEKTPUUECKHUI 3BOHOK, F€HEPATOp IIEPEMEHHOI0 TOKA, JIMHUU 3JIEKTpoIIepeiay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KojieOaTeabHOM cucTeMbl (IPY>KUHHBIN UM MaTEMAaTUYECKUI MasITHUK).

Habmonenue 3atyxaronmx koiaeOaHui.

HccnenoBanue CBOMCTB BBIHYKJCHHBIX KOJICOAHUH.

HaGntonenue pezonanca.

CB00OOIHBIE AIIEKTPOMArHUTHBIE KOJICOAHMS.

OcuusuiorpaMMsl (3aBUCUMOCTH CHJIBI TOKA U HANPSKEHUS. OT BPEMEHH) JJIS 3JIEKTPOMArHUTHBIX KOJIeOaHH.

Pe3oHaHc npu nocnenoBaTenbHOM COEIUHEHUH PE3UCTOPA, KATYIIKU MHAYKTUBHOCTH U KOHJIEHCATOPA.

Mozenb IMHUY 3JIEKTPOIIEpEIauH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

HccnenoBanue 3aBUCUMOCTH NEPHOA MAJIBIX KOJIeOaHUI rpy3a Ha HUTH OT AJMHBI HUTH M Macchl rpysa.

HccnenoBanue nepeMeHHOr0 TOKa B ETH U3 MOCIIEA0BATEIbHO COETMHEHHBIX KOHIEHCATOpa, KaTYIIKU U PEe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHuUmMHble 60JIHbL

Mexanuueckue BOJIHBI, yciaoBHs pacnpoctpaHeHus. [lepuon. CkopocTh pacnpocTpaHeHUs: M JUIMHA BOJIHBL. [lomepeuHble M MpoOJIbHbIE
BOJIHBL. IHTEepdepeHnus u nuppakums MeXaHH4eCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

DJEeKTPOMarHUTHBIE BOJIHBL. Y CIIOBHS U3JIy4€HHs 3JIEKTPOMAarHUTHBIX BOJIH. B3anMHuas opuenraius BektopoB E, B, V B anekrpomMarautHon
BosiHe. CBOMCTBA 3JIEKTPOMarHUTHBIX BOJIH: OTPaKeHUE, MPEIOMIIeHHE, ospu3anus, tudpakuus, uureppeperus. CKOpocTh 3J€KTPOMAarHUTHBIX
BOJIH.

[Ikana 35eKTpOMarHuTHBIX BOJH. [IpuMeHeHe 3J1eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpyHIMIIBI paguOCBsI3U U TeNeBUACHUA. Pagronokanus.

DIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYXKAIOLIEH CPEBI.

TexHnuyeckue ycTpoicTBa U MPaKTUUYECKOE IPUMEHEHHE: MY3bIKAJIbHBIE MHCTPYMEHTBI, yJIbTPa3BYKOBasl TUAarHOCTUKA B TEXHUKE U MEJULIMHE,
paznap, paaAMonpuUEMHHUK, TeJIEBU30p, aHTeHHa, TesnedoH, CBY-neys.

Jlemoncmpayuu

OO0pa3oBaHue U paclpoCTPaHEHHUE MONEPEYHBIX U MPOJOIBHBIX BOJIH.

Konebmomneecs: Teno Kak HCTOYHHK 3BYKA.



Habnronenue oTpaxeHus ¥ MPEeIOMICHHUSI MEXaHUYECKUX BOJIH.

Habnronenue unrepdepeHunu u qJuppakiiud MEXaHHYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGnroneHue cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA € AMILIMTYIOM U 4aCTOTOW KoJIeOaHUH.

HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaXKEHUE, MIPEJIOMIICHHE, TOJIIPU3aus, JUPPaKIUs, HHTePPEPEHIIHSL.

Tema 3. Onmuxka

I'eomeTpuueckas ontuka. [IpsMonuHeitHOe pacnpocTpaHeHUE CBeTa B OAHOPOAHOM cpene. JIyd cBeTa. TouyeuHblid HCTOYHHK CBETA.

OtpaxxeHnue cBeta. 3aKOHbI OTpaXkeHUs cBeta. [locTpoenue n300paxeHuil B MIOCKOM 3epKalle.

[Ipenomiienue cBera. 3aKOHbBI IPEIOMIIEHUS cBeTa. AOCOIIOTHBIN MTOKa3zareib npeaomieHus. [lonHoe BHyTpeHHee oTpaxeHnue. [IpeaenbHblii
YT'0JI IOJIHOTO BHYTPEHHETO OTPAXKECHMUS.

Hucnepcus cseta. CioxHbIi cocTaB Oenoro cBera. LIBer.

CoOuparoiye 1 paccenBaroiye JMH3bl. ToHKas TuH3a. DOKyCHOE pacCTOsHUE U ONTHYECKas CHila TOHKOM JMH3BL. [locTpoeHne nzobpaxeHuit
B COOMPAIOIINX U PacCceMBArOIINX JHH3aX. DopMysa TOHKON JIMH3BL. YBEIMYEHHUE, JaBaeMOE JTMH30H.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONTHUKH.

BonnoBas ontuka. MHtepdepenuust cBera. KorepeHTHble HUCTOYHMKU. YCJIOBUS HAONIOJEHUS MAaKCUMyMOB W MHUHHMYMOB B
UHTEep(EPEHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakmus cera. JudpakunonHas pemeéTka. Y caoBre HaOM0IeHUs II1aBHbIX MAKCUMYMOB TP MaJIEHUM MOHOXPOMAaTHYECKOIO CBETa Ha
IU(PPAKLIUOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHuueckue ycTpolcTBa M MPAKTUYECKOE NMPUMEHEHHE: OYKH, Jymna, (poToammapar, MpOEKIMOHHBIN ammapar, MUKpPOCKOIN, TEJIECKOIl,
BOJIOKOHHA$ ONTUKA, AU(PpaKIIMOHHAs pelI€TKa, MOJISPOUI.

Jlemoncmpayuu

[IpsimonuHeitHOE pacripocTpaHeHHne, OTpakeHUe U nperoMieHne cBeta. OnTudeckue mprudopsl.

ITonHoe BHyTpeHHEe oTpaxeHue. Moens cBeToBoA.

HccnenoBanue cBONCTB N300paKeHH B TMH3aX.

Monenn MUKpOCKOIa, TENECKOIIA.

HalGmronenue nntepdepeHimu ceera.

Habmtonenue nugpakuuu cera.

Hab6mronenue aqucnepcun certa.

ITosydyeHune ciekTpa ¢ HOMOIIBIO PU3MBI.

[Tonyyenue crekTpa ¢ TOMOIIBIO TUPPAKITMOHHON PEIIETKH.

HabntoneHnune nmonspusaiyy cBeTa.



Yuenuueckuu sxcnepumenm, rabopamopnuvie pabomul
W3mepeHue nokasaresis IpeIoMIIEHUS CTEKIa.
HccnenoBanue cBONCTB U300paKeHUH B JTMH3AX.
Habnronenue nucnepcuu cBeta.

Pa3znen 6. OcHOBBI cienAJIbLHOM TEOPUHM OTHOCUTEIbHOCTH
FpaHI/IIII)I HpI/IMCHI/IMOCTI/I KHaCCquCKOﬁ MCXaHHUKHU. HOCTy.HaTI)I CHGIII/I&JIBHOﬁ TeOpI/II/I OTHOCUTCIBbHOCTH: I/IHBapI/IaHTHOCTB MOIIyJI?[ CKOpOCTI/I
CBETa B BAKyyMe€, IPUHLUII OTHOCUTEJIbHOCTU DUHILITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKPAILEHUE UTUHBI.
DHeprusi ¥ UMINYJIbC PEIATUBUCTCKON YaCTULIBI.
CBs13b Macchbl C 3HEPTUEN U UMITYJIbCOM PEJISATUBUCTCKOMN YaCTHUIbl. DHEPrUs MOKOSL.

Paszpen 7. KBanToBas puszuka

Tema 1. dnemenmul KGAHMOBOI ONMUKU

®oronsl. Dopmyna [1nanka cBa31 3HEeprun GOTOHA C €ro YaCTOTOW. DHEPIUs U UMIYJIbC POTOHA.

OtkpeiTe u uccrnenoBanue gorodpdexra. OnbiTel A. I'. Croneroa. 3akoHbl hoTorddekTa. YpaBHeHue DiHIITEHA 111 PoTodddekTa.
«Kpacnas rpanuna» dpotodrddexra.

JNaBnenue ceera. OnwiTel I1. H. JIeGenena.

XHWMHYECKOE JICHCTBHE CBETA.

TexHnueckue ycTpoicTBa U IPAaKTUYECKOe MPUMEHEHHe: (POTorIeMeHT, (OTOIaTUUK, COTHEUHAs OaTtapes, CBETOAUOI.

Jlemoncmpayuu

®oTo3deKT Ha YCTaHOBKE C IUHKOBOM MIACTHHOM.

HccnenoBanue 3akoHOB BHELTHETO poTodPdeKTa.

Cseroauos.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Monens aroma Tomcona. OmnbiTel Pesepdopaa mo paccesHuto o -yactuul. Ilnanerapnas monens aroma. Iloctymatel Bopa. U3nyuenue u
noryoieHne (GoToHOB MPU NMEpexojie aToMa ¢ OJTHOTO YPOBHS SHEPTUHU Ha Apyroi. Buasl criekTpoB. CHekTp ypoBHEH SHEpriUH aToMa BOI0pO/a.

Bonnoseie cBoiicTBa yactull. BosHb! ne bpoiinsa. KopnyckynsspHO-BOJIHOBOM Ayaau3M.

CrioHTaHHOE U BBIHYKJEHHOE U3ITyUCHHE.

TexHuueckue ycTpoicTBa U IPAKTUYECKOE IPUMEHEHHE: CIIEKTPaIbHbIN aHaIN3 (CIIEKTPOCKOI), J1a3ep, KBAHTOBbIM KOMIBIOTED.

Jlemoncmpayuu



Monens onbita Pesepdopra.

OnpenesneHre AIMHbBI BOJIHBI Ja3epa.

Habnronenue nuHeyaThIX CIEKTPOB U3ITyYCHUS.

Jlazep.

Yuenuueckuu sxcnepumenm, rabopamopmuvie pabomul

Hab6mronenue nuHeiyaToro criekTpa.

Tema 3. Amomnoe aopo

DKCIIepUMEHTBHI, JOKa3bIBAIOIINE CIOXKHOCTh CTpOoeHUA siapa. OTKpbITHE paaroakTuBHOCTH. OnbIThl Pe3epdopaa nmo onpeneneHuo cocraBa
pannoakTuBHOTO M3mydeHus. CBoiicTBa anbda-, 6era-, raMMa-u3IydeHus. BiusiHue paguoakTHBHOCTH Ha )KUBBIE OPTaHU3MBI.

OtkpeiTHE IPOTOHA U HeWTpoHa. HykionHas mozaens sinpa I'elizen6epra—lBanenko. 3apsn sapa. MaccoBoe uucio siapa. M3oromnsl.

Anbda-pacnaa. DIEKTPOHHBINA U MO3UTPOHHEBIN OeTa-pacnan. ['amMmma-uznydenne. 3aKoH paIuoaKTUBHOTO Paca/ia.

DOHeprust CBA3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl sapa.

SAnepHsle peakuuu. JleieHUe U CUHTE3 SAEP.

Snepusliii peaktop. TepmosaepHsblii cunTe3. [IpodiaeMbl U EpCHEKTUBBI SIEPHOM SHEPTeTUKU. DKOJIOTMYECKUE aCIIEKThI A1ePHOM SHEPTreTUKH.

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

Metobl HaOMIOACHHS U PETUCTPALIUH SJIEMEHTAPHBIX YacTHII.

®dyHaamMeHTaIbHbIe B3auMoeicTBU. EqUHCTBO (hr3nueckoi KapTHHBI MUpA.

TexHuueckue ycTpoicTBa U MPaKTUYECKOEe IPUMEHEHHE: JO3UMETp, Kamepa BuiibcoHa, siiepHblil peakTop, aToMHas 6omoa.

Jlemoncmpayuu

CYETYNK MOHU3UPYIOIUX YaCTHUII.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

HccnenoBanue TpeKoB 4acTHIL (110 TOTOBBIM (hoTOrpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMMH M ACTPOPU3UKHU

Oransl pa3BUTUs acTpoHOMUU. [IpukitagHoe 1 MUPOBO33pEHUECKOE 3HAYEHHE ACTPOHOMMUH.

Bun 3Bé3aH0r0 Heba. Co3Be3ausi, spKue 3BE3/bI, MIIAHETHI, X BUIUMOE ABHKCHHUE.

ComnHeuHas cucrema.

Connue. ConHeunast akTuBHOCTb. Mctounuk sHeprun ConHia v 3B€371. 3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU. /[narpamma «CreKTpaabHbIN
KJIAaCC — CBETHUMOCTBY». 3BE3/IbI INIABHOM IOCJEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTB» JJIsl 3BE3/ INIABHOM MOCJIEI0BATEIbHOCTH.
BayTpeHHee cTpoenue 3B€31. COBpeMEHHBIE TPEACTABIEHHS O IPOUCX0XKIEHUH U 3BooIU CoJHIa U 3BE3/]. DTalbl )KU3HU 3BE3 .

Muneunsiii [1yts — Hama ["anaktuka. [Tonoxenue u nBuxenne Connina B ['anaktuke. Tunbl ranaktuk. Paguoranaktuku U kBa3zapel. YEpHbie
JBIPBI B A/Ipax rajlakTHK.



Bcenennas. Pacmmupenue Beenennoit. 3akon Xa606ma. Paszoeranue ranaktuk. Teopust Boibiioro B3peiBa. PenukroBoe nzmydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOieMbl aCTPOHOMUM.

Yuenuueckue nabnooenus

Habmotenust HEBOOPYKEHHBIM TJIa30M € UCTIOJIB30BAaHUEM KOMITBIOTEPHBIX MPHUIIOKESHUMN ISl ONIPEICTICHHUSI TIOJI0XKEHIS HEOSCHBIX O0OBEKTOB
Ha KOHKPETHYIO JJaTy: OCHOBHbIE c03Be3A1s1 CEeBEPHOIo Moiaymapus 1 sipkue 3BE3/bl.

HaGmonenus B Teneckon JIyHsl, uranet, Mieunoro [Tyrtu.

O6o0maroniee NoBTOpeHne

Posb pu3mky 1 acTpOHOMHUH B 3KOHOMHYECKOH, TEXHOJIOTUICCKOW, CONMATTLHOM U ATHYECKOH cepax NesTeITPHOCTH YeI0OBEKa, POIb U MECTO
(U3HUKYN U aCTPOHOMHH B COBPEMEHHOI HAy4yHOU KapTUHE MUPA, POJib GU3UYECKOUN TEOpHH B (POPMUPOBAHUY MTPEICTABICHUI O PU3NUECKON KapTHUHE
MUpPa, MECTO (PU3UIECKON KapTHHBI MHpa B OOIIIEM Py COBPEMEHHBIX €CTCCTBCHHO-HAYYHBIX MPEACTABICHUH O TIPHPOJIC.

MexnpeamMeTHble CBSI3H

Nzyuenune kypca ¢uszuku 6a30Boro ypoBHs B 11 Kjacce OoCyIIECTBISETCS ¢ YUETOM COJEpPIKATEIbHBIX MEKIIPEIMETHBIX CBSI3€U ¢ KypcaMu
MaTeMaTHKH, OUOJIOTUH, XUMUHU, Teorpaduu U TEXHOJIOTHH.

Meocnpeomemnvie nonwsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJIOB HAYyYHOTO TO3HAHUS: SIBIICHHWE, HAY4YHBIM (akT, rumotesa, Quznueckas
BEJIMYMHA, 3aKOH, TeOpHUs, HAOIOIeHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: peuieHne CHCTEMbl YpPaBHEHHM, TPUTOHOMETpUUECKHE (YHKIMH: CHHYC, KOCHHYC, TAaHTEHC, KOTAHTE€HC, OCHOBHOE
TPUTOHOMETPHYECKOE TOXAECTBO, BEKTOPHI U UX MPOEKIIMH HAa OCH KOOPJIWHAT, CIOKEHUE BEKTOPOB, NMPOU3BOAHBIE JIEMEHTAPHBIX (YHKIIH,
MIPU3HAKHK TIOI00MS TPEYTOJILHUKOB, OMIPEACIICHNE TIIOMIAIN TIIOCKUX PUTYyp 1 00bhEMa Tell.

buonocus: >nexrpudeckuie IBJICHUS B )KUBOU MPUPOJIE, KONeOaTeIbHbIE IBHKEHHUS B )KUBOUM IPUPOJIe, ONTHUECKUE SIBJICHUS B )KUBOU MPUPOJE,
NEHCTBUE paJNalliy Ha )KUBBIE OPTaHU3MBI.

Xumus: CTpOGHUE aTOMOB M MOIIEKYJ, KPUCTAJUIMUECKas CTPYKTypa TBEPABIX TeN, MEXaHU3Mbl 00pa30BaHUS KPUCTAIITUYECKON pEeIIETKH,
CHEKTpaJIbHBIN aHAIIN3.

Teocpaghus: MarHUTHBIE TOTIOCA 3€MITH, 3aJIe)KH MAarHUTHBIX PYJ, POTOChEMKA 3eMHON MTOBEPXHOCTH, MPECKA3aHNE 3eMIICTPSCEHUH.

Texnonocusi: TMHUU SJEKTpOIEpead, TEHEPaTOp NMEPEMEHHOTO TOKa, dJEKTPOJBHUTATeNb, WHAYKIIMOHHAS TI€Yb, pajaap, paanoNpHEMHUK,
TeJeBU30p, aHTeHHaA, TenedoH, CBY-meub, MpOeKIMOHHBIN anmnapar, BOJIOKOHHAsI ONTHKA, COTHEYHas OaTapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI IO ®PU3ZUKE HA YPOBHE CPEIHEI'O OBLIEI'O
OBPA3OBAHUA

OcBoenue yaeOHOTro npeamera «Dusnka» Ha ypoBHE CpeHero odmiero oopazoBanus (6a30BbIi YPOBEHB) JOKHO 00ECTICUUTh JOCTHKCHHE
CIICIYIOILIHMX JTMYHOCTHBIX, METAIIPEAMETHBIX M PEJAMETHBIX 00Pa30BaTEIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3ylbTaThl OCBOCHMS y4deOHOro mnpeamera «Dusmka» TOIDKHBI OTPaXaTh TOTOBHOCTh M CIIOCOOHOCTH OOYYaromuXxcs
PYKOBOJICTBOBATbCS C(POPMUPOBAHHON BHYTPEHHEH MO3MUIMENH IWYHOCTH, CHCTEMOH IEHHOCTHBIX OpPHUEHTAIUil, MO3UTUBHBIX BHYTPEHHHX
yOexIeHUH, COOTBETCTBYIOMIMX TPATUIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIECTBA, pAaCIIUPEHUE )KU3HEHHOTO OIBITA M OIBITA JESTEILHOCTH B
MIPOLIECCE peann3aliii OCHOBHBIX HAIMPaBICHUN BOCIUTATEIbHON AESITEIbHOCTH, B TOM YHCIIE B YaCTH:

1) rpa:kIaHCKOro BOCIUTAHUS:

c(hOPMHUPOBAHHOCTH IPAKIAHCKON MO3UIIMU 00YUYaIOLIErocs KaKk aKTUBHOTO M OTBETCTBEHHOTO YIEHA POCCUICKOTO O0IIEeCTBa;

MPUHATHE TPATUIIMOHHBIX 00MIEYETOBEYECKUX TYMAHUCTHUECKUX U IEMOKPATHUECKUX [IEHHOCTEIH;

TOTOBHOCTh BECTH COBMECTHYIO JI€ATEIbHOCTh B HHTEPECAX IPaXKAAHCKOTO O0IEeCTBa, yUaCTBOBATh B CAMOYIIPABJICHUU B 00pa30BaTEIbHOM
OpTaHU3aINH;

YMEHHUE B3aMMOIEHCTBOBATh C COIIMAIBHBIMU HHCTUTYTaMHU B COOTBETCTBHUHU C UX (PYHKIUSAMH U Ha3HAUYCHUEM;

TOTOBHOCTH K TYMaHHUTApHOH U BOJIOHTEPCKOM NIEATETHHOCTH;

2) IaTPHOTHYECKOT0 BOCIUTAHUSA:

c(OpPMUPOBAHHOCTh POCCUMCKON I'pa)/1aHCKON UACHTUYHOCTH, MTATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHHUE K TOCYIapCTBEHHBIM CUMBOJIaM, TOCTH)KEHUSIM POCCUNCKUX YUEHBIX B 001aCTH (PU3MKH U TEXHUKHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOI0 TIOBEACHUS;

CTIOCOOHOCTH OIICHUBAThH CUTYAIUIO M TPHHAMATh OCO3HAHHBIE PEIICHHSI, ODUEHTHUPYSCh Ha MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI M IEHHOCTH, B
TOM YHCJI€ B JICITEIBHOCTH YUEHOTO;

OCO3HAHME JIMYHOTO BKJIaJa B MOCTPOSHHE YCTOMYUBOTO OYAYIIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHMS

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIFOUYasi SCTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIET0 PH3NIECKOI HayKe;

5) Tpy/0BOT0 BOCIUTAHUS

WHTEpEC K pa3inyHbIM cepam mpodhecCHOHATFHON AESTETbHOCTH, B TOM YHUCIIE CBSI3aHHBIM C (DM3UKOH M TEXHUKOW, yMEHHUE COBEPIIATh
OCO3HaHHBIN BBIOOp OyayiIeil npodeccuu u peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBL;

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOpa30BaHMIO B 00J1acTH (DU3UKH HA IPOTSHKCHUH BCEH )KU3HU,



6) 9KOJIOTNYECKOT0 BOCTIUTAHMS:

C(OPMHUPOBAHHOCTh IKOJOIMUECKON KYJIbTYPbl, OCO3HAHUE I100AIBHOI0 XapaKTepa HKOJIOTHYECKUX MTPpobdiieM;

IJIAHUPOBAHUE U OCYILECTBIICHUE ICHCTBUI B OKPYXKAIOILEH Cpelic Ha OCHOBE 3HaHUSA LEJI€H YCTOMYMBOIO Pa3BUTHsI YEJIOBEUYECTBA,

paclIpeHue ONbITa AesITeIbHOCTH HKOJOTMYECKOM HAalPaBICHHOCTH Ha OCHOBE UMEIOIIUXCS 3HaHUH 110 pU3HKe;

7) HIEeHHOCTH HAYYHOTO TIO3HAHUS

c(OPMHUPOBAHHOCTH MHUPOBO33PEHUS], COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS (PU3MUECKON HAYKU;

OCO3HAHME [ICHHOCTH HAYYHOH JIEATETbHOCTH, TOTOBHOCTD B Ipoliecce U3ydeHUs (PU3UKH OCYIIECTBIIATh MPOCKTHYIO H UCCIIEI0BATENBCKYIO
JESATEIbHOCTh HHIUBUYaIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHBbIe yHHBepCAIbHbIe y4eOHbIe AeiicTBUSA
Ba3oBble 1oruyeckue aeiicrBus:
CaMOCTOSITENIbHO (POPMYIIMPOBATh U aKTYaJIM3UPOBaTh MPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
OTIpEeAEIATh LENN AEeSITeIbHOCTH, 3a]1aBaTh apaMeTPbl U KPUTEPUU UX TOCTHIKEHUS;
BBISIBJIATh 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B pacCCMaTPUBAEMbIX (PU3NMUECKUX SBJICHUSX;
pa3pabatbIBaTh IJIaH pelIeHHs] TPOOIEMbI C YUETOM aHAIM3a UMEIOLINXCS MaTepUaIbHbIX U HEMaTEPUAIbHBIX PECYPCOB;
BHOCHUTb KOPPEKTHUBBI B JESITEILHOCTbD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LENSIM, OLICHUBATh PUCKHU IIOCIEACTBUN JEATEILHOCTH;
KOOPJIMHHUPOBATh U BBIOJIHATH PA0OTY B YCIOBUSAX PEAIbHOT0, BUPTYAIbHOIO U KOMOMHUPOBAHHOTO B3aUMOJECHCTBHS;
pa3BUBaTh KPEaTMBHOE MBIIUICHUE PU PEIIEHUH KU3HEHHBIX MPOOIeM.
Ba3oBble uccienoBareibckue 1eiCTBUSA:
BJIaJIeTh HAYYHOU TEPMHUHOJIOTHEH, KITFOYEBBIMH MTOHATUAMU M METOJaMU (PU3NYECKON HayKH;
BJI/IETh HaBBIKAMHM Y4€OHO-HCCIIEIOBATENLCKOM M MPOEKTHOM JEsITeNbHOCTH B 00JIaCTH (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITETbHOMY ITOMCKY METOJI0B pelIeHus 3a/1a4 (PU3HMUeCcKoro coaepkKaHus, IPUMEHEHHUIO Pa3IMYHBIX METO/IOB TO3HAHHUS;
BJIaJIETh BUAAMHU JIEATEIBHOCTU IO MOJIYYEHHIO HOBOTO 3HAHMS, €ro MHTEpIpPEeTaluy, MPeoOpa3oBaHUI0O U MPUMEHEHHUIO B Pa3IUYHbIX
y4EOHBIX CUTYalLlUsX, B TOM YHCIIE TIPU CO3JaHUH Y4EOHBIX MPOEKTOB B 00JaCTU (PUBUKH;
BBISIBJISITH NPUYMHHO-CIIEACTBEHHBIE CBSI3W M aKTyalM3UpPOBaTh 3aJady, BBLABUTATh TUIIOTE3y €€ pelIeHMs, HaXOAUTb apryMEHTBI JUIs
JI0Ka3aTeNIbCTBA CBOMX YTBEPXKACHUM, 3a/1aBaTh ApaMETPbl U KPUTEPUH PELLICHUS;
aHAJIM3UPOBATH MOJTYYCHHBIE B XO/I€ PEIICHUS 3aJa4l PE3yJIbTaThl, KpUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTb, IPOrHO3UPOBATH U3MEHEHHE
B HOBBIX YCJIIOBHSIX;
CTaBUTH U (POPMYIHPOBATH COOCTBEHHbIE 3a7]aul B 00pa30BaTENbHON 1€ TEIILHOCTH, B TOM YUCIIE ITPU U3YyYeHUH (PU3UKU;
JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIH OMBIT;
YMETb IEPEHOCUTh 3HAHUS MO QU3UKE B PAKTHUECKYIO 00IaCTh KU3HEAEATEIbHOCTH;



YMETb UHTEIPUPOBATh 3HAHMSI U3 Pa3HbIX NIPEAMETHBIX 00JIacTel;

BBIIBUTATh HOBBIE HJI€U, Mpe/UlaraTh OPUTHHAIBHBIE MTOAXOAbl U PEIICHNUS;

CTaBUTDb HpO6HeMBI " 3aJia4yu, JOMYyCKaroIre aJIbTCPHATUBHBIC PCIICHUA.

PabGora ¢ undgopmanmeii:

BJIAACTh HABLBIKAMHU IMOJTYYCHUSA I/IH(I)OpMaLII/II/I (1)I/ISI/II-ICCKOI‘O COACPIKaHUA U3 MCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOATCIIBHO OCYHICCTBJIATH
MOKCK, aHAJIN3, CUCTEMAaTU3alIMI0 U UHTEPIIPETALNIO UH(POPMAIIUK Pa3IMYHBIX BUAOB U (HOPM MPE/ICTABICHHUS,

OIICHUBATH JJOCTOBEPHOCTH HH(OPMAIIHH;

UCIIOJIb30BaTh CpeACTBA HMH(DOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHMH B pPEIIEHWHM KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX H
OpPraHM3AIMOHHBIX 3a/lad C COOJIFOJIcHHEeM TpeOOBaHUI SPrOHOMHUKH, TEXHUKH O€30MAaCHOCTH, THTHUEHBI, PECYpCOCOCpPEKCHHsI, MPABOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE30MacCHOCTH;

CO3J1aBaTh TEKCTHI (PU3MUYECKOTO COACPIKAHUS B PA3IMYHBIX opMarTax ¢ yu€ToM Ha3HauYCHHUS WH(OPMAIMU U TIETICBOU ayJUTOPUH, BHIOHpAs
ONTUMAJIBLHYIO (POPMY IIPEICTABICHUS U BU3YyATH3AIHH.

KoMMyHHKaTHBHBIE yHUBepPCaJIbHbIE YUeOHbIC 1eliCTBUA:

OCYIIECTBIISTH OOIICHUE HAa YPOKaX (PU3UKU U BO BHE-YPOUHOU JESITEIHHOCTH;

pacro3HaBaTh MPEIIOCHUIKA KOH(DIMKTHBIX CUTYallMi U CMATYaTh KOH(IUKTHI;

Pa3BEPHYTO M JIOTMYHO U3JIaraTh CBOK TOYKY 3PEHHUSI C HCIIOIb30BAHUEM SI3BIKOBBIX CPEJCTB;

MIOHUMATh U UCIIOJIb30BaTh IPEUMYIIECTBA KOMAHIHOW ¥ MHIUBHIyalbHON paboThI;

BBIOMpATh TEMATHUKY U METOJbI COBMECTHBIX JEHCTBUIM ¢ y4ETOM OOLIMX HHTEPECOB M BO3MOYKHOCTEN Ka)KA0I0 WieHa KOJIJIEKTUBA;

IIPUHUMATh LIEIM COBMECTHOM AEATEIbHOCTH, OPraHU30BBIBATH U KOOPAMHHUPOBATH IEHCTBHS MO €€ INOCTHUIKEHHIO: COCTaBIAThH IUIAH
NeNCTBUM, pacrpeAensaTh POt ¢ y4ETOM MHEHUN YJaCTHUKOB, 00CYKJIaTh PE3yJIbTaThl COBMECTHOM paboThI;

OLIEHUBATh KAY€CTBO CBOETO BKJIAJa M KaXJIOTO0 YYaCTHUKA KOMaH]Ibl B OOIIMN pe3yNbTaT M0 pa3padoTaHHBIM KPUTEPUSM;

IIpeJIaraTb HOBBIE MPOEKTHI, OLICHUBATh UAEH C ITO3UIIMU HOBU3HBI, OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIATh IMO3UTUBHOE CTPATETHUYECKOE IOBEJCHHE B pPAa3IMYHBIX CHUTYaLUsAX, MPOSIBIATH TBOPYECTBO U BOOOpaKeHHE, OBITh
MHUIUATHBHBIM.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE Y4eOHbIE 1efiCTBUSA
Camoopranmu3anmus:
CaMOCTOSITENIbHO OCYILIECTBIIATh MO3HABATEJIbHYIO JAEITEIbHOCTh B 00JacTU (DM3MKU M ACTPOHOMMUHU, BBISIBIATH MPOOJIEMBI, CTaBUTh U
¢dbopmMynMpoBaTh COOCTBEHHBIE 33/1a4H;
CaMOCTOSITENIbHO COCTaBIISITh IJIaH PEIIEHUS Pacu€THBIX M KAa4eCTBEHHBIX 3ajay, IJIaH BBIMOJHEHMS] IMPAKTHUYECKOH paboThl ¢ y4ETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH U MPEANIOUTECHHH;
JlaBaTh OLIEHKY HOBBIM CHUTYalHsM;



pacimpsATh paMKH Y4€OHOTO IpeaMeTa Ha OCHOBE JIMUHBIX MPEANOYTCHUN;

Jies1aTh OCO3HAaHHBIN BBIOOD, apryMEHTUPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a PEIICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO 3PYAMLUU B 0ONAacCTH (PU3MKH, MOCTOSIHHO IOBBIIIATE CBOM 00pa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOIHOHAJIbHBIH HHTEJIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTh KOPPEKTUBBI B JI€ATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB LIEISAM;

BJIaJIeTh HAaBBIKAMU [T03HABATENBbHOM pedIeKCHM KaK OCO3HAHUS COBEPILAEMbIX JAECHCTBHI M MBICIUTENBHBIX MIPOLECCOB, UX PE3YIbTATOB U
OCHOBAaHUI;

UCIOJIb30BaTh MPUEMBI peduIeKCUH TSl OLICHKH CUTYAIMH, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO MPUHUMATh PELICHUS 10 UX CHUKEHHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHThI IPYTUX IIPU aHAIM3€E PE3YNIbTaTOB ACATEIbHOCTH;

MIPUHUMATD ce0sl, IOHUMasi CBOU HEJOCTAaTKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHThI JPYTUX IIPHU aHAIM3€E PE3YNIbTaTOB ACATEIbHOCTH;

IIpU3HABaTh CBOE MIPABO U IIPABO APYTUX HA OMIMOKH.

B mpouecce nocTHKEeHUS JTMYHOCTHBIX PE3YJIbTATOB OCBOCHMS MPOrpaMMbl MO (PU3MKE A YPOBHSA CpEeJHEro oOIero o0pa3oBaHHs Y
00y4aroIUXCsl COBEPLIEHCTBYETCS YMOLIMOHAIBHBIN UHTEJUIEKT, IPeIoiararolinii cOpMUpPOBAHHOCTH:

CaMOCO3HaHUS, BKJIIOYAIOIIETO CIOCOOHOCTh MOHMMATh CBOE SMOLMOHAIBHOE COCTOSIHME, BUJAETh HAlpaBJIEHUS] Pa3BUTHUS COOCTBEHHOM
SMOILIMOHAIBHOM C(epbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETYJIMPOBAaHUS, BKJIIOYAIOIIETO0 CaMOKOHTPOJb, YMEHHE NPUHUMATh OTBETCTBEHHOCTh 3a CBOE IOBEJIEHUE, CHOCOOHOCTh
a/1IanTHPOBATHCS K SMOIIMOHATIBHBIM U3MEHEHUSIM U MPOSIBISATh THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBALMM, BKIIOYAIOIIEH CTPEMIICHUE K JTOCTHIKEHUIO LIEJIH M yCIeXy, ONTHUMH3M, MHUIIMATUBHOCTb, YMEHUE JEHCTBOBATH
HCXOJSl U3 CBOMX BO3MOKHOCTEH;

HMIIATUH, BKIOYAIOLIEH CHOCOOHOCTh MOHMMATh SMOLMOHANIBHOE COCTOSIHUE JIPYTHX, YUUTHIBAaTh €ro MpPHU OCYLIECTBICHUH OOILEHHS,
CIOCOOHOCTH K COYYBCTBHIO M CONIEPEKNBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTH BBICTPAUBATh OTHOLICHHS C APYTUMH JIIOJbMH, 3a00TUTHCS, MPOSBIATH MHTEPEC U
paspemiaTh KOH()IUKTHI.

NNPEJMETHBIE PE3YJIbTATBI
K xonny oOyuenust B 10 kiacce npeaMeTHbIE pPe3ylbTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTpaxaTb C(hOPMUPOBAHHOCTH Y OO0ydaroImuxcs
YMEHHH:



JIEMOHCTPHPOBATH HA IPUMEPaAX POJb U MECTO (PU3UKH B (POPMUPOBAHIH COBPEMEHHON HAyUYHOW KapTHHBI MHPA, B Pa3BUTHH COBPEMEHHOMN
TE€XHUKU U TEXHOJIOTUH, B IPAKTUYECKOHN EATEIIbHOCTH JIFOJCH;

YUUTHIBATh TPAHUIIBI IPUMEHEHUS U3yYCHHBIX (PU3UYECKUX MOJIENeH: MaTepraabHas TOYKa, MHEPLUHUAIbHAS CUCTEMa OTCUYETa, aOCOIIOTHO
TBEPJIOE TENO, UJICANIbHBIN a3, MOAEIN CTPOEHUS ra30B, JKUAKOCTEH U TBEPABIX TEJI, TOUSUHBIH NEKTPUUECKUH 3aps]l IpU PEeLIeHUH (PU3HUECKUX
3ajay;

pacrio3HaBaTh (pu3nueckue siBiIeHHs (IIpoLecchl) U OOBSCHATH UX HA OCHOBE 3aKOHOB MEXAHMKH, MOJEKYJISIPHO-KUHETUYECKOH Teopuu
CTPOCHUS BEIIECTBA M JIEKTPOIMHAMHUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEHHOE ABM)KEHUE, CBOOOIHOE MAJICHHUE Tell, ABHKEHHE T10
OKpY>KHOCTH, MHEpLIUs, B3auMojeiicTeue Tei, Auddys3us, OpoyHOBCKOE JIBMKEHUE, CTPOSHHE KUAKOCTEH U TBEPBIX Tell, U3MEHEHUE 00bEMa Tel
IIpY HarpeBaHuU (OXJIAX/IEHUH), TEIUIOBOE paBHOBECHE, UCIIApEHUE, KOHCHCAlMs], TUIaBJIEHNUE, KPUCTAJUIM3ALMS, KUIIEHHE, BIaXXHOCTh BO3/yXa,
MIOBBIIIEHUE JIABJICHUS T'a3a IIPU €ro HarpeBaHUM B 3aKPHITOM COCYAE, CBSI3b MEX/y TapaMeTpaMH COCTOSTHHS ra3a B M30IIPOLECcCax, JEKTPU3 ALUs
T€J, B3aUMOJICHCTBHUE 3aps]10B;

OIMCHIBATh MEXAHUYECKOE JBIMKEHHE, HCIIOb3Yysl (U3NUECKUE BEIIMYMHBL: KOOPAMHATA, [IyTh, IEPEMEIIEHUE, CKOPOCTh, YCKOPEHHUE, Macca
TeNa, Cuiia, UMITYJIbC Tela, KUHETHYECKasl SHEPTusl, MOTCHIMAIbHAS dHEPrusi, MeXaHndeckas paboTa, MeXaHHUECKasi MOIIHOCTD; MPH OMHMCaHHUU
IIPABUJIIBHO TPAKTOBATh (PM3UUECKUN CMBICI MCIIOJIb3YEMbIX BEJIMYMH, UX 0003HAUCHHs M €AMHULIbI, HAXOIUTh (POPMYJIbI, CBA3BIBAIOIIME JAHHYIO
(U3NIECKYIO BETUYMHY C IPYTHMHU BEIINYHHAMU;

OIMCHIBATh U3YyUYCHHbIE TEIUIOBBIE CBOMCTBA TEJl U TEIUIOBBIE SIBJIECHUS, MCIIONB3Ys (M3MUYECKHE BEJIMYMHBI: JaBJICHUE Ia3a, TeMIeparypa,
CpeIHssl KHHETUYECKasi YHEPTUsl XaOTUYECKOTO IBHYKEHUSI MOJIEKYJI, CPEIHEKBaIpaTHUHasl CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOThI, BHYTPEHHSS
sHeprus, pabota rasza, Ko3((QUIHMEHT MOJIE3HOTO ACUCTBUS TEIUIOBOIO JIBUTATENs; MPU OMUCAHUHU MPABHIBHO TPAKTOBATH (PU3MUECKUI CMBICI
UCIOJIb3YEMBIX BEJIUYMH, MX OOO3HAYEHUS U €IMHUIbI, HaXOJUTh (OPMYJbI, CBS3BIBAIOIINE JaHHYIO (DU3UYECKYIO BEIMYMHY C APYTUMU
BEJIMYMHAM;

OINMCHIBAaTh U3yUYEHHbIE DJIEKTPUUECKHE CBOMCTBA BEIIECTBA U 3JIEKTPUUECKHUE SIBJICHMS (IIPOLECCHI), UCHOIB3YS (PU3NYECKUE BETUUYHMHBI:
EKTPUYECKUH 3apsll, JIEKTPUUECKOE I10JI€, HAPSDKEHHOCTD I0JIs, IOTEHIMAN, Pa3HOCTh IMOTEHIIUAJIOB; IIPU ONMCAHNUU IPAaBUIBLHO TPAKTOBATH
(u3NYECKU CMBICI UCTIONb3YEMbIX BEJIMUHMH, UX 0003HAYEHUS U €IMHULIBL; YKa3bIBaTh (JOPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UUECKYIO BETUUHUHY
C IpYTMMH BEJINYMHAMY;

aHAJIM3UPOBATh (PU3HUECKUE MPOIIECCHI U SIBICHUS, UCTIONb3Yysd (PU3NYECKUE 3aKOHBI U MPUHIUIBL: 3aKOH BceMupHoro Tsrotenus, I, 11 u I11
3aKoHbI HBpI0TOHA, 3aKOH COXpaHEHUSI MEXaHUUECKOM IHEPTUH, 3aKOH COXPaHEHMsI UMITYJIbCa, IPUHLIUII CYIIEPIIO3ULIUYN CUJI, IPUHLUII paBHOIIPABUS
MHEPLUUATIBHBIX CUCTEM OTCU&Ta, MOJEKYJISIPHO-KMHETUYECKYIO0 TEOPHIO CTPOEHHs BEIIECTBA, I'a30Bble 3aKOHBI, CBSI3b CpeIHEH KHHETHYECKOU
SHEPIUU TEIJIOBOTO JIBUKEHUS MOJEKYJI ¢ abCOJIIOTHOW TeMIlepaTypoil, NepBblii 3aKOH TEPMOAMHAMHUKH, 3aKOH COXPAaHEHUS AJIEKTPHUUYECKOTO
3apsna, 3akoH KynoHa, mpu 3TOM pa3nudaTh CIIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €M0 MaTEeMAaTHUE€CKOE BRIPAXKEHHE U YCIIOBHS (TPAHUIIBI, 00JIACTH)
IIPUMEHUMOCTH;

OOBSCHATh OCHOBHBIE NPUHIUIBI JACUCTBUS MAIIWH, NPUOOPOB U TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCIOBUS HUX 0€30macHOro
UCIIOJIb30BaHUs B IOBCEIHEBHOM JKHU3HY;



BBITOJIHATH SKCIIEPUMEHTHI IO UCCIIEIOBAHUIO (PU3MUECKUX SABJICHHI U IPOLIECCOB C MCIIOJIb30BAaHUEM MPSMBIX M KOCBEHHBIX U3MEPEHUH, IPU
3TOM (hOPMYIHPOBATH NTPOOIIEMY/3a1auy U THIIOTE3Y y4EeOHOr0 3KCIIEPUMEHTA, COOUPATh YCTAHOBKY U3 IPEAJIOKEHHOI0 000pYy0BaHUs, IPOBOJUTh
OIIBIT U OPMYJIMPOBATH BHIBOJIBI;

OCYILIECTBIIATh MpPSMblE M KOCBEHHbIE HM3MEpeHHUs (PU3NYECKUX BEIMYMH, NPU 3TOM BHIOMPATH ONTUMANBHBIM CIOCOO H3MEpEeHUs U
HCII0JIb30BaTh U3BECTHBIE METO bl OLIEHKU MOTPELIHOCTEN U3MEPEHMUI;

UCCIIeIOBaTh 3aBUCUMOCTH MEXAY (PU3MUYECKMMM BEJIMYMHAMHU C HUCIOJb30BAaHHUEM IPSIMBIX HM3MEPEHUH, IpPU 3TOM KOHCTPYMPOBATH
YCTaHOBKY, (DMKCHUPOBATh PE3yJAbTAaThl MOIYYEHHOW 3aBHCHMOCTH (U3MYECKHUX BEIMYMH B BHJE TaOMUI] M TpaduKOB, AeiaTh BBIBOIBI IO
pe3yJibTaTaM MCCIEN0BaHNUS;

co0iro1aTh MpaBmiIa 0€30aCHOTO TPYAA PH MPOBEJCHNH UCCIIEIOBAHUH B paMKax y4eOHOTO 3KCIIEpUMEHTa, yIeOHO-UCCIIeA0BATEIbCKON 1
IIPOEKTHOM JI€ATEILHOCTH C UCIOIb30BAHUEM U3MEPUTENBHBIX YCTPOMCTB U 1JaOOPaTOPHOro 000PYAOBaHUS;

pemarh pacy€THBIC 3a/1a4M C SBHO 33/JIaHHON (PU3MUYECKOW MOJEIBIO, MCIONB3Ys (hU3MYecKre 3aKOHBI W MPHHLMUIBI, HA OCHOBE aHAIM3a
yCJIOBHUS 33/1a4M BBIOMpATh (PU3MUYECKYIO MOJAEIb, BBIACIATH (pU3HuecKkue BeIUYMHBI U (POpMyIibl, HEOOXOAUMBbIE AJIs €€ pelleHHs], TIPOBOAUTh
pacuéThl U OLIEHUBATh PEAIbHOCTD MOJYYEHHOTO 3HAaUEHUsI (PU3NUECKON BEIHUNHBI,

pelare KayeCTBEHHbIE 3aJaud: BBICTpauBaTh JIOTMYECKU HEMPOTHMBOPEUMBYIO LENOUYKY PACCYKICHHI C OINOPOM HAa M3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PH3UUECKUE SIBIICHHUS;

UCIOJIb30BATh [IPU pEIIEHUH YUeOHBIX 331a4 COBPEMEHHbIE HH(OPMAIIMOHHbBIE TEXHOJIOIMHU JUIs IOMCKA, CTPYKTYPUPOBaHUS, HHTEpIPETAlUU
U TpelcTaBiIeHMs] Y4eOHON M Hay4YHO-NOMYJSIPHOM HH(pOpMaIUH, MOITYYEHHOM U3 pa3jINMYHbIX HCTOYHUKOB, KPUTHUYECKH AaHAJIU3UPOBATH
noJry4aeMyro MH(opMaIuio;

MIPUBOJIUTH IPUMEPHI BKJIaJ]a POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAYKH, 00BSICHEHUE MPOLIECCOB OKPYIKAIOILIET0 MUpAa,
B Pa3BUTHE TEXHUKU U TEXHOJIOTUI;

WCII0JIb30BaTh TEOPETUUECKHUE 3HAHUSI 110 (PU3UKE B TOBCEAHEBHOM KU3HU J1s1 o0ecnieueHrs 0€301acHOCTH Mpu oOpallleHuH ¢ Mpudopamu U
TEXHUYECKMMHU YCTPOMCTBaMU, Il COXPaHEHHs 3J0pPOBbsI U COOJIIOJICHUS. HOPM KOJIOTHYECKOT0 MIOBEICHUS B OKpYXKarollel cpere;

paboTaTh B TpyHIe C BBINOJIHEHHEM pa3IUYHBIX COLUANbHBIX pOJIeH, IUIAHUPOBAaTh pPabOTy TPYIIbI, PAlUOHAIBHO PaCHpElesTh
0053aHHOCTH M IJIAHUPOBATh JAEATENbHOCTh B HECTAHJAPTHBIX CUTYaLUAX, aJeKBATHO OLIEHUBATh BKJIAJ KaKJIOTO W3 YYaCTHUKOB T'PYIMIBI B
peleHre paccMaTpuBaeMOM POOIEMBI.

K konmy oOyuenust B 11 kiacce npeaMeTHbIe pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTpaxaTh C(HOPMUPOBAHHOCTH Y O0yJaromuxcs
YMEHUN:

JI€MOHCTPHPOBATh HA IPUMeEpax pojb U MECTO (PU3UKH B (POPMUPOBAHIH COBPEMEHHON Hay4YHOM KapTHHBI MUpa, B Pa3BUTHH COBPEMEHHOMN
TEXHHUKHU ¥ TEXHOJIOTUH, B IPAKTUYECKON NEATEIIbHOCTH JIFOJIEH, IETOCTHOCTh U €IMHCTBO (PM3NYECKON KapTUHBI MUDA;

YUUTHIBATh TPAHULIBI PUMEHEHUS U3YYCHHBIX (PU3MUECKUX MOJIENEd: TOYSUHBIH IJMEKTPUUECKUH 3apsfl, JIyd CBeTa, TOUEUYHbIH HCTOUHUK
CBeTa, AJIepHas MOJIeNb aTOMa, HYKJIOHHAsI MO/IeJIb aTOMHOTO Siipa IPU pelleHud PU3NYecKuX 3a/1ay;



pacrio3HaBaTh (HU3UYECKUE SIBICHUA (IIPOIECChl) M OOBACHATH MX HAa OCHOBE 3aKOHOB OJJIEKTPOJAWHAMHKHA M KBAaHTOBOH (DM3HKU:
AJIEKTpUYEcKasi MPOBOJUMOCTD, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MATHUTHOE JIEUCTBUS TOKA, B3aUMOJIEHCTBHE MAarHUTOB, AJIEKTPOMArHUTHAs
WHAYKIHS, 1eHiCTBHEe MAarHUTHOTO TOJISl Ha MPOBOIHUK C TOKOM U ABIKYIIHICS 3apsij, SJIEKTPOMArHUTHBIE KOJICOaHUs! M BOJIHBI, PSIMOJIMHEHHOE
pacrnpocTpaHEeHHE CBETa, OTpaXKeHHe, MpeioMiieHe, HHTepdepeHnns, 1udpakiuus U NoJsIpU3alus CBETa, JUCIepCHsl CBETa, (POTOITEKTPUUECKUI
apdekr (poroaddexr), cBeToBoe naBieHHE, BO3HUKHOBEHHE JIMHEWYATOrO CIEKTpa aroMa BOJOPOAA, ©CTECTBEHHAas M WCKYCCTBEHHAs
PaZOaKTUBHOCTb;

OIMCHIBATh U3YYCHHbIE CBOMCTBA BEIECTBA (IJEKTPUUECKHUE, MATHUTHBIE, ONITUYECKHE, IIEKTPUUYECKYIO POBOAUMOCTD PA3JIMYHBIX CPE) U
AJNIEKTPOMArHUTHBIE SIBICHUS (MPOILIECCHI), UCTONb3YsS (U3UUECKHE BEMUYMHBL: 3JCKTPUUECKUN 3aps]l, cujla TOKa, dJIEKTPUUYECKOE HAIpsKEHHE,
AIIEKTPUUYECKOE COMPOTHBIICHHUE, PA3HOCTH MOTEHIIMAJIOB, JIEKTPOABIKYIIAs CHIIa, paboTa TOKA, MHIIYKIIMS MAaTHUTHOTO TOJIs, CHila AMIiepa, cuiia
JlopeHnnia, MHAYKTUBHOCTh KaTYIIKU, YHEPTHs 3JIEKTPUUECKOTO M MarHUTHOTO TOJEH, Mepro] U 4yacToTa KojieOaHuil B KoieOaTeIbHOM KOHTYpE,
3apsi/i ¥ CHJIa TOKA B MPOLIECCE TAPMOHUYECKUX 3JIEKTPOMAarHUTHBIX KoJieOaHMH, (POKYCHOE pacCTOSHUE U ONITUYECKAsl CUIa JIMH3BI, IPH OIHCAHUH
MPABWJIbHO TPAKTOBATh (PU3MUECKUN CMBICT UCIONIB3YEMBIX BEIHUMH, UX 0003HAYEHUS U €AUHULIBI, YKa3bIBaTh (DOPMYIIbI, CBSA3BIBAIOIIUE JAHHYIO
(U3NIECKYIO BETUYMHY C IPYTHMHU BEIIMYHMHAMU;

OIMCHIBATh U3YUYEHHBIC KBAHTOBBIC SIBJICHUS U MPOLIECCHI, UCIONB3Ys (PU3NUYECKHE BEIUYMHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JITMHA
BOJIHBI ¥ YAaCTOTA CBETA, YHEPTHS U UMITYJIbC ()OTOHA, TIEPHOJ ITOJTypaciaja, SHEPTUs CBSA3U aTOMHBIX SJIep, IPU OMHCAHUH MPABHIIBHO TPAKTOBATH
(bu3MYECKU CMBICI UCTIONb3YEMbIX BETMYHH, UX 0003HAUCHUS U €IMHUIIBI, YKa3bIBaTh (DOPMYIIbI, CBSI3bIBAIOIINE JAaHHYIO (PU3UUYECKYIO BETUUUHY
C IPYTUMU BEITMYMHAMH, BEIYUCIIATH 3HaUCHHE (DU3NUIECKON BETMIHHEI,

aHAJM3UPOBaTh (PU3NUYECKHE MPOLIECCH U SBJICHUS, UCIIOIb3Ys (PU3NYECKHUE 3aKOHBI U IIPUHIMIIBL: 3aKOH OMa, 3aKOHBI IIOCJIE0BATEILHOTO U
MapaJUIETIbHOTO COEIMHEHMS TIPOBOJHHUKOB, 3akoH Jlkoyns—JIeHna, 3aKOH JJIEKTPOMATHUTHOM MWHAYKIUU, 3aKOH MPSMOJMHEHHOrO
pacrpoCTpaHeHHsI CBETa, 3aKOHbI OTPAYKEHMs CBETa, 3aKOHBI MPEJIOMIICHHS CBETa, ypaBHEeHHe DiHIITeHHa U1 poTo3(ddexra, 3aKOH cOXpaHEHUs
SHEPIUH, 3aKOH COXPAHEHHUS UMITYJIbCA, 3aKOH COXPAHEHHUS SJICKTPUIECKOTO 3apsiaa, 3aKOH COXPaHEHHsI MACCOBOTO YHCa, MoCTyIaTsl bopa, 3akoH
PallMOaKTUBHOTO pacraja, IpU 3TOM pa3inyarh CIOBECHYI (OPMYIMPOBKY 3aKOHA, €r0 MaTeMaTH4YeCKOe BBIPAKEHHE M YCIOBUS (IpaHUIIbI,
o0acTv) NPUMEHUMOCTH;

OIIpeJIeNIATh HalpaBJIeHUe BEKTOPA MHIYKIIMM MarHUTHOTO T10JI IPOBOJHHUKA C TOKOM, CHJIbI AMnepa u cuibl JlopeHna;

CTPOMUTH U OMHUCHIBATh N300pakeHUE, CO3/1aBaAEMOE IIIOCKUM 3€pPKajioM, TOHKOH JINH30M;

BBINOJIHATH SKCIIEPUMEHTBHI 110 UCCIIEJOBAHUIO (PU3UUYECKHX SBJICHUNA U MPOLIECCOB C UCIOIB30BaHUEM MPSMBIX M KOCBEHHBIX U3MEPEHUI: TpU
3TOM (hOpMYITUPOBATh MPoOIEMy/3a1a4y ¥ TUIIOTE3Y Yy4eOHOTO SKCIIEPUMEHTA, COOMPaTh YCTAHOBKY M3 IIPEAJIOKEHHOTO 000PyA0BaHUs, POBOTUTH
OIBIT U GOPMYJIMPOBATH BHIBOJIBI;

OCYIIECTBIISITh TIPSIMbIE M KOCBEHHBIE HM3MEpeHHsS (U3NYECKUX BEIMYMH, NPU STOM BBIOMpATh ONTHMAJIBHBIH CHOCO0 W3MEpEeHUs W
MCIOJIb30BaTh U3BECTHBIE METOBI OLIEHKH IMOTPEITHOCTEH H3MEPEHNUH;

WCCIIEZIOBAaTh 3aBHUCHMOCTH (U3WYECKUX BEIHMYMH C HCIOJIB30BAHHMEM TMPSIMBIX W3MEPEHHH: TP 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(buKCcUpoOBaTh PE3yNbTaThl MOJTYYEHHOW 3aBUCHUMOCTH (U3MYECKHUX BEIMYMH B BHJE TaOIUI U TpadUKOB, JleNaTh BBIBOJBI IO pe3ylbTaTaM
UCCIIEIOBaHMUS;



co0uroaTh mpaBuiia 6€30MacHOro TpyAa PU MPOBEICHUH HCCISIOBAaHUN B paMKaX y4eOHOT0 SKCIIEPUMEHTA, y4eOHO-UCCIIeI0BATEILCKON U
IIPOEKTHOM JI€ATEIbHOCTH C UCIOJIb30BAHUEM U3MEPUTEIbHBIX YCTPOICTB U JIAOOPaTOPHOI0 000PYI0BaHUS;

pemars pacy€THbIC 3a/1a4M C SBHO 33/JaHHON (PU3MUYECKOW MOJEIBIO, MCIOJNIB3Ys (hU3MYecKre 3aKOHBI M MPHUHLUIBI, HA OCHOBE aHalN3a
yCIIOBMSL 337a4ll BbIOMpPATh (PU3MUECKYIO MOJENb, BBIIENATh (PU3NUECKUE BEIMUYUHBI U (HOPMYJbl, HEOOXOAUMBIE JUIsl €€ pelIeHUs, TPOBOJAUTh
pacy€Thl U OLIEHUBATh PEATLHOCTH MOTYYEHHOTO 3HAaYeHUs (PH3UUECKON BETMUMHBI;

pelarh KayeCTBEHHbIE 3aJa4Yd: BBICTpaMBaTh JIOTMYECKU HENPOTHBOPEUMBYIO LIETIOYKY PACCYXACHHMHM C ONOPOM HAa U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3UUECKHUE SBIICHHUS,

HCIIO0JIb30BATh IIPU PEIIEHUH YUeOHBIX 331a4 COBPEMEHHBIE HH(OPMAIIMOHHbBIE TEXHOJIOIMHU JUIs IOMCKA, CTPYKTYPUPOBaHUS, HHTEpIPETalUU
U IpelacTaBiIeHMs] Y4eOHOM M Hay4YHO-IOMYJSIPHOM HH(pOpMaluH, MOITYYEHHOM U3 pa3jIMYHbIX HCTOYHUKOB, KPUTHYECKH AaHAJIU3UPOBATH
noJry4aeMyro MH(opMauio;

OOBSICHATH MPUHIMITEI ACUCTBUS MAIIWH, TPHOOPOB U TEXHHUYECKUX YCTPOMCTB, pa3inyaTh YCIOBHS MX OE30MACHOTO HMCIOJIH30BAHUS B
IIOBCEIHEBHOM JKH3HY;

MPUBOANTH PUMEPHI BKJIAJIa POCCUUCKUX U 3apyOEkKHBIX YUEHBIX-(PU3UKOB B PA3BUTHE HAYKH, B OOBSICHEHHE MPOLIECCOB OKPYKAIOIIETO
MUDa, B Pa3BUTUE TEXHUKU U TEXHOJIOTUI;

WCIIOJIB30BATh TEOPETUYECKUE 3HAHUS 0 (pU3KKe B MOBCEHEBHOM JKU3HU IS oOecrieueHus: 0€301acHOCTH NpU 00paIIeHud ¢ mpudopamMu u
TEXHUYECKMMHU YCTPOMCTBaMU, Ul COXPaHEHUsI 3[0pPOBbsI U COOJIIOJICHUSI HOPM 3KOJIOIMUYECKOI0 IIOBEACHUS B OKpYKarollei cpeje;

paboTaTh B TpyHIe C BBHIMNOJIHEHHEM pA3JIUYHBIX COLHUANBHBIX pOJIeH, IUIAHUPOBaTh pabOTy TPYIIbI, PAUOHAIBHO PACHpPENENsTh
0053aHHOCTH M IJIAHUPOBATh JAEATENbHOCTh B HECTAHJAPTHBIX CUTYalUsX, aJleKBATHO OLIEHUBATh BKJIAJ Ka)XJIOTO W3 YYaCTHHUKOB TpYIIIBI B
pelieHrne paccMaTpuBaeMon IPOOIIEMBI.



TEMATHYECKOE INTAHUPOBAHUE
10 KJIACC



KosunuyecTBo 4acoB DJIeKTPOHHbIE
o HaumeHnoBaHue pa3/iesioB U TeM (un¢posbie)
Ne n/m OpOrpaMMbE Beero KOﬁHTpOJILHLIe Hpgucnmecxne 06pA30BATEIBHBIE
padoThbI padoThI pecypesi
Pazgea 1. PU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
11 ®u3uKa 1 METOAbl HAYYHOT'O O3HAHUS 2 bubmmorexa [IOK
' FbT HayH https:/m.eds00.ru/7f41bf72
Hroro no pazueny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemaruia > https://m.edsoo0.ru/7f41bf72
bubnnoreka IIOK
22 Jlunaika ! https://m.edso0.ru/7f41bf72
bu6nuoreka [IOK
2.3 3aKOHBI COXPAHEHHUS B MEXAHUKE 6 1 1 https://m.eds00.ru/7f41bf72
Wroro mo pazneny 18
Pa3nen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubmuotexa [JOK
' TEOpHHU https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
3.2 OCHOBEI TEpMOAUHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS BEILIECTBA. 5 bubmuoreka [JOK
' da30BBIC IEPEXOIBI https://m.edsoo.ru/7f41bf72
Uroro mo pazaeny 24
Paznen 4. JIEKTPOJANHAMUKA
but6mmoreka [IOK
4.1 DTIEKTPOCTATHKA 10 . https://m.edsoo.ru/7f41bf72
492 [TocTosAHHBIN 25IeKTpUYECKU TOK. TOKH 12 1 bubnuoteka [JOK
' B PA3JIMYHBIX Cpeaax https://m.edsoo0.ru/7f41bf72
Hroro no paszneny 22



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

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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11 KJIACC



Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
o HanmenoBaHue pa3jie/ioB U TeM (uudposBbie)
Ne n/m Y —— Beero KOﬁHTpOJILHLIe HpﬁaKTl/l‘leCKl/le 0Bpa30BATEIBHBIE
padoTbl padoThI pecypebi
Pa3znen 1. JIEKTPOAUMHAMMUKA
11 MaruutHoe noJsie. DJIeKTpOMarHuTHast 11 1 3 bubmuorexka [JOK
' WHTKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pazjnen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnunoreka [JOK
' KOJICOaHUsI https://m.edsoo.ru/7f41c97c
29 MexaHn4yecKkHe U dJIEKTPOMArHUTHBIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
23 Onruia 10 3 https://m.edsoo.ru/7f41c97c
Uroro no pazneny 24
Pa3nen 3. OCHOBBI CIIEITMAJIbBHOM TEOPUHA OTHOCUTEJBHOCTH
31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 1 bubnuotexa [JOK
' OTHOCHUTEJIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pasznen 4. KBAHTOBASA ®U3UKA
. bubmuorexa [JOK
4.1 DJIeMEHTHI KBAHTOBOU ONTUKU 6 https://m.eds00.ru/7f41c97¢
bub6mmoreka [JOK
4.2 Crpoetine aroma 4 https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
4.3 ATOMHOE 571pO S https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPU3ZUKHN



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

bu6mmoreka [JOK

5.1 DJIEMEHTHI aCTPOHOMHUH U aCTPOPHU3NKHI 7 hitps://m.edso0.ru/7f41c97¢
Hroro no pazneny 7
Pa3nen 6. OBOBIIAIOILIEE IOBTOPEHUE
bubnmoreka [JOK
01 Otobuaioutee noTopere 4 https://m.edsi.ru/7f41c97c
Utoro no pazneny 4
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I1O 68
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC



KoanuecTBo 4acoB

DJIeKTpOHHbIe NN (ppoBbIE

N Tema ypoka KonT I Aata 00
/o Beero POJIbHbIE PaKTHYECKHE u3yuenus Pa30BaTEJIbHbIC
padoThbI padoThbI pecypcbl

L Hayerme verom mosmamen ) buGanorera LIOK

https://m.edsoo.ru/ff0c32e2
OKPYaroIlero Mupa
Ponb u mecTo pusuku B
2 ayamot saprim e ) Bubmorera LIOK

. ’ https://m.edso0.ru/ff0c33e6
MPaKTUYECKON JNeATEIbHOCTH
JIonei
MexaHudeckoe JBUXEHUE.

3 OTHOCHTEIBHOCTh MEXaHHYECKOTO 1 bu6mmoreka [IOK
newkenus. [lepemernienue, https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOPEHUE

4 PaBHOMEpHOE ITPAMOIIMHENHOE 1 bubnuoreka [JOK
JIBIDKCHUE https://m.edso0.ru/ff0c3620

5 PaBHOyCcKOpeHHOE IPSIMOIMHEIHOE 1 bubnmnorexka HOK
JIBIDKCHUE https://m.edsoo.ru/ff0c372e

6 CBoOonHOe majeHne. Y CKopeHue 1 bubnmnoreka [JOK
CBOOOJTHOTO TaJCHUSI https://m.edsoo.ru/ff0c39cc

7 Egﬁ:;(;iiieﬁ:f:pﬂnﬁﬁgg; efomcn 1 bubmorexa [IOK

https://m.edsoo.ru/ffOc3ada
110 OKPYKHOCTH
8 11:[ :;;nlle?ﬁ:é;;izﬁi?g ZP;ICTCMLI 1 Bubmorexa IIOK
: N https://m.edsoo.ru/ffOc3be8
otcyeta. [lepBblii 3akoH HeroToHa
Macca tena. Cuna. [lpunuun
9 cynepno3uimu cuil. Bropoit 3akon 1 bubnuotexa [JOK

Herorona niga marepuanbHOM
TOYKH

https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

Tpetuii 3akon HeroToHa niis

bu6nmoreka [IOK

10 MaTepUualIbHBIX TOYCK https://m.edsoo.ru/ff0c3be8
KOH BCEMHUPHOTO TATOTCHHSL.
11 gimoa Tﬂ():IfCCTII/)I. (I)Tnga;IO ) bubmorexa LIOK
https://m.edsoo.ru/ff0c3d00
KOCMHUYECKasi CKOPOCTh

12 Cwuita ynpyroctu. 3akoH ['yka. Bec bubnmoreka [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapdunuent

13 TpeHust. Cuiia CONpOTUBIICHUS IPU bubnnorexka HOK
JIBUKEHUH TeJa B )KUIKOCTH WU https://m.edsoo.ru/ff0c3f76
rase
[ToctynaTenbHoe U BpamaTreabHOE

o | e comoms mégaors BuGmorera 10K

: S ' https://m.edsoo.ru/ff0c41a6
VYcnoBusi paBHOBecUs TBEPIOTO
Tena
HMitynbsc MaTepUalbHON TOYKH,

15 CHCTEMbI MaTEPUAJIbHBIX TOYCK. bubmuotexa [JOK
Nmmynbe cuitbl. 3aKOH COXpaHeHHS https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTuBHOE NBUKEHUE
Pabota u Mo1IHOCTD CHITBI.

16 ﬁ:fe?p?;;:is; iﬁiﬁglﬁfeopeMa 00 bubmorexa LIOK

SRS https://m.edso0.ru/ff0c4502
W3MEHEHUU KUHETUYECKOU
SHEPTUHN
[ToreHmmansHas 3HEPTHUsl.
[MoTennmansHas SHEPTHs YNPyro Bubmorexa [IOK
17 ne(OpMUPOBAHHON MPYKUHBI.

[lorenunanpHas sHEprus Tena
BOJIM3U MOBEPXHOCTH 3eMIIU

https://m.edsoo.ru/ff0c461a



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a

18

ITotennmansHeIe U
HEIOTCHIMAIIbHEIC CHIIBL. CBI3b
paboTHl HEMOTECHIIMAIBHBIX CHII C
N3MEHECHHEM MEXaHNISCKOM
SHEPTUU CUCTEMBI TEN. 3aKOH
COXPAHEHHUSI MEXaHUYECKOMN
SHEpPruu

bu6numoreka [IOK
https://m.edsoo.ru/ff0c478c

19

20

21

JlaGopaTtopHnas pabota
«HccnenoBanue cBsizu pabOTHI
CHIIBI C U3MCHEHUEM
MEXaHHYECKOUN SHEePTUU Tella Ha
pUMEpPE PACTSHKEHUS PE3UHOBOTO
KIyTa»

KonTtponpsHast pabora o Teme
«Kunemaruka. /luHamuka. 3aKOHBI
COXPaHEHUS B MEXAHUKE)

OCHOBHBIE TTOJIOKECHMUS
MOJIEKYJISIPHO-KUHETHUECKOM
TeOpuu. BpOoyHOBCKOE JIBIKECHUE.

Mudpdysus

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4b74

bubmmorexa [JOK
https://m.edsoo.ru/ffOc4dc?

22

Xapakrep JBUKEHUS U
B3aMMO/ICHCTBUS YaCTHII
BelecTsa. Mojenn CTpoeHust
ra3oB, )KUJAKOCTEU U TBEPABIX TEI

23

24

25

Macca monekyin. Konuyecto
BemiecTBa. [locrossuHas ABoraapo

TernmoBoe paBHOBECHE.
Temneparypa u €€ usMepeHue.
[IIxana remneparyp Llenbcus
HNneanpuerii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

but6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde

AOcomoTHas TemrepaTypa Kak
Mepa CpelHEW KNHETUYECKOU

Bbu6nuoreka [IOK

26 HCPTHI ABIDKCHIGL MOJICKYL. https://m.edsoo.ru/ffOc511e
YpaBHenue Menzeneena-
Kunaneiipona
27 3akoH JlambToHa. ['a30BbIC 3aKOHBI
JlaGopaTtopHnas pabota
o8 «HccnenoBanue 3aBUCUMOCTH
MEX]y IapaMeTpaMu COCTOSTHUS
Pa3pEeKEHHOTO Ta3a
29 H3onponecchl B uACAIBHOM rase u bubnmnorexka HOK
ux rpaduUecKoe MpeaCTaBICHHE https://m.edsoo.ru/ff0c570e
Buytpennss sueprus
TEPMOJUHAMHYECKON CHCTEMBI U
30 CrocoObI €€ N3MEHCHHS. bubmmorexa [JOK
KonnvecTBo TerioTsl u pabora. https://m.edso0.ru/ff0c5952
BuyTtpenHnss sueprus
OJIHOATOMHOTO UJCATHHOTO raza
31 Bune! rennonepenaun bubmmorexa LIOK
https://m.edsoo.ru/ff0c5¢c36
VY nenbHas TEMI0EMKOCTh
32 BemecTBa. KomuecTBO TEMIOTHI bu6nuoreka [IOK
npu Teruionepeaade. AnuabaTHbIN https://m.edsoo.ru/ff0c5¢c36
npoiiecc
33 IIepBblil 3aKOH TEPMOAMHAMUKY U bubmmoreka LJOK
€ro MPUMEHEHHE K U30IPOoIIeccaM https://m.edsoo.ru/ff0c5efc
| Hechrsrmorm moeecn B LOK
: https://m.edso0.ru/ff0c6230
TEPMOTUHAMUKHN
35 [Tpunmun nevicteus u KII1/ but6mmoreka [IOK
TEIJIOBOM MaIlIUHBI https://m.edsoo.ru/ff0c600a
36 [uxn Kapro u ero KI1J]



https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

DKoJOoru4ecKue npooIeMbl

37
TEIUIOPHEPTETHKU
38 813[(2)?1];? KJ)II;JIMHHa;}I,p (1?51(31/11@ OCHOBBI bubsmorexa LIOK
Yyip ' https://m.edso0.ru/ff0c6938
TEPMOIMHAMHKIY
39 Eﬁ?einzzalgiﬁgnﬁ TeOI\SEOBH bubmorexa LHOK
yiIp ' https://m.edsoo.ru/ff0c6a50
TCPMOANHAMUHKH
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. bubnnorexka HOK
VcrniapeHre u KUIeHue https://m.edsoo.ru/ff0c63b6
PP buGanorexa LIOK
map Ayxa. = https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucramnmyeckue u
g | oo Amavpos Bumoress LOK
P R https://m.edso0.ru/ff0c65f0
Kkpuctayibl. CoBpeMeHHBIE
MaTepHAITBI
8 Viemman remora nmamnenn buGanorera LIOK
g ' https://m.edso0.ru/ff0c6708
CyO6numarus
bu6mmoteka [IOK
44 VpaBHEHUE TEILIOBOTO banasca https://m.edsoo.ru/ff0c6820
P - BuGmnorera LIOK
P DAL a https://m.edsoo.ru/ffOc6bcc
DIIEKTPUYECKUX 3apsIOB
[IpoBOgHUKY, TUITEKTPUKH U
16 MTOJIyIIPOBOJIHUKH. 3aKOH bu6muoreka [JOK

COXpaHEHHSI AIEKTPHUECKOTO
3apsia

https://m.edsoo.ru/ffOcébcc



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc

47

B3aumoneiictBue 3aps10B. 3aKOH
Kynona. Toueunbiit
AJICKTPUICCKUN 3apsi]T

bu6numoreka [IOK
https://m.edsoo.ru/ffOc6ced

48

49

50

51

Hanps€HHOCTB 3JIEKTPUUECKOTO
nons. [IpuHumn cynepno3uuuu
AJIEKTPUYECKUX ToJe. JInnuu
HaIpPsHKEHHOCTH

Pabota cuit aneKTpoCcTaTH4eCcKoro
noiia. ITorennman. PasHoctb
MOTEHIINAJIOB

[IpoBOAHUKY U AUDIIEKTPUKH B
3JIEKTPOCTATHYECKOM I10JI€.
JvanekTpuyeckass TpOHUIAEMOCTD

OnektpoéMkocTb. Konnencarop

bu6nuoreka [IOK
https://m.edsoo.ru/ffOc6df2

bubmuorexa [JOK
https://m.edsoo.ru/ff0c6f00

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7018

bubnnoreka IIOK
https://m.edsoo.ru/ff0c7126

52

53

54

55

DIEeKTPOEMKOCTD IIIOCKOTO
KOHJEHCAaTOpa. JHEPTuUs
3apsHKEHHOTO KOHIEHCaTopa

JlaGopaTtopHnast pabota
"M3MepeHue 31eKTpOEMKOCTH
KOHJIeHcaTopa"

[IpyuHIHAI 1ENCTBHS U IPUMEHEHHE
KOH/IEHCAaTOPOB, KOIIUPOBAILHOI'O
anmnapara, CTpyWHOTO IIPUHTEPA.
DneKTpocTaTHIeCcKast 3allnTa.
3a3eMIIeHHE YJIEKTPOIPUOOPOB

DJIEKTPUYECKUI TOK, YCIOBHS €70
cyuiectBoBanus. [I0CTOAHHBIN TOK.
Cwia Toka. Hanpsixenne.
Conpotusnenue. 3akon OMa jist
y4acTKa Ienu

bu6mmoteka [IOK
https://m.edsoo.ru/ff0c72c0



https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

56

57

58

59

60

61

62

ITocnenoBarenpHOE,
napajuieIbHOE, CMEIIaHHOE
COEIMHEHHUE MPOBOTHUKOB.
JlabopaTtopnast pabora «3yuenue
CMEIIaHHOTO COSIMHEHHUS
pE3UCTOPOBY»

Pabora u mouHOCTH
JIEKTPUUYECKOTO TOKA. 3aKOH
Jxoyins-Jlenna

3axon Oma aJis MOTHOM
(3aMKHYTOM) 3JIEKTPUUECKOH IIeTIH.
KopoTtkoe 3ambIkanue.
JlaGopaTopHnas pabota
«M3mepenne J/1C uctounnka Toka
U €ro BHYTPEHHETO
COITPOTHBIICHUS

DNeKTpOHHask IPOBOJAUMOCTD
TBEP/IBIX METAIJIOB. 3aBUCUMOCTb
COIIPOTHBIICHUS] METAJJIOB OT
TeMIIepaTyphl.
CBepxnpoBOIUMOCTb

DNEKTPUYECKUH TOK B BAaKyyMe.
CBoOIICTBA JIEKTPOHHBIX ITYYKOB

[TomynpoBOIHHUKH, HX
COOCTBEHHAs M IPUMECHast
npoBoauMocThk. CBoMCTBa p—N-
nepexoza. [lomynpoBoaHukoBsie
puOOpbI

DIIEKTPUYECKUI TOK B pACTBOpPaxX U
pacIuiaBax 3J€KTPOJIUTOB.

DIIEKTPOTUTHIECKAs JUCCOIIHAITHSI.

DneKTpoaun3

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c74f0

bubnnoreka IIOK
https://m.edsoo.ru/ff0c7838

bubmuorexa [JOK
https://m.edsoo.ru/ffOc7ae0

bubmuorexa [JOK
https://m.edsoo.ru/ff0c84ae

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c82ba



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba

DJIEKTPUUYECKUI TOK B Ta3ax.

63 CaMOCTOSITeTbHBIN U 1 bubmuorexa [JOK
HECaMOCTOSITEIbHBIN pa3psi. https://m.edsoo.ru/ff0c84ae
Momnnus. [Inazma
DJeKTpudecKre mpudopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE 1 bubmuorexa [JOK
npuMeHeHue. [IpaBuina TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O6o06maromuii ypok 1 bu6nunoreka [IOK
«DNEKTPOAMHAMHKAY https://m.edsoo.ru/ff0c88be
KonTtponpsHast pabora o Teme

66 «Qnekrpocraruka. [locrosHHbIN 1 bubnmnoreka [HOK
SIIEKTPHUYCCKHi TOK. TokH B https://m.edsoo.ru/ff0c8a8a
pa3IMYHBIX CpeIax»

o IljzgzzlerféHTZﬁ(éK. KonTponpHas . Buborexa [IOK
" " https://m.edsoo.ru/ff0c8c56

DNeKTpoJUHAMHKA

68 PesepBHblit ypok. O6o0maromumii 1 bubnmnorexka HOK

ypok 1o TemMam 10 kiacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOT'PAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC



KoaunuecTBO 4acoB

DJIeKTpOHHbIe NN (ppoBbIE

N Tema ypoka KoHT I Jata 00
/o Beero POJIbHbIE PaKTHYECKHE H3ydenus Pa30BaTEJIbHbIC
padoTbI padoThbI pecypcbl
[TocTosTHHBIE MarHUTHI M KX
B3auMoecTBrE. MarHuTH
1 ni)?w. OBIéin)p MerHE”eroﬁ > 1 bubmorexa LIOK
. https://m.edso0.ru/ff0c9778
WHAYKIUA. JIMHAA MarHUTHOM
UHIYKIUH
MarsuTHOe 1oJie TPOBOTHUKA C
2 TokoM. OnbIT Dpcrena. 1 bubnnorexka HOK
B3auMoeiicTBrE TPOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopartopnas pabora «M3yueHue
3 MarHII;THOI;o noﬁﬂ KaTymKI/Iy: 1 1 bubmorexa LIOK
https://m.edsoo.ru/ff0c98fe
TOKOM)
JleficTBMEe MarHuTHOTO MOJISI Ha
IIPOBOAHMK C TOKOM. Cuna
4 Awmnepa. JlabopaTtopHas pabora 1 1 bubmuoreka [JOK
«HccnenoBanue AeiCTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM)
JlelicTBME€ MAarHUTHOTO TOJIS Ha
5 JBUXKYITYIOCS 3apsKEHHYIO 1 bubmorexa [JOK
yactuiy. Cuna Jlopenna. Pabora https://m.edsoo.ru/ff0c9df4
cuibl JIopeHna
DNeKTpOMarHUTHAST WHTYKIIHSL.
IToTOoK BEKTOpAa MarHUTHOM
6 unaykuuu. DJ1C naaykuuu. 3akoH 1

3JIEKTPOMArHUTHON UHIYKIIMU
®Dapanes



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

JlaGopaTopHnas pabota
«HccnenoBanue sIBJIeHUS
AJIIEKTPOMArHUTHON MHTYKIIHN)

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0cal50

NHnykTuBHOCTD. SIBIICHUE
camounaykiuu. J/C
CaMOMHIYKITUU. DHEPIHs
MarHUTHOTO TOJISI KaTYIIKU C
TOKOM. DJIEKTPOMArHMTHOE T10JIe

Bbu6nuoreka [IOK
https://m.edsoo.ru/ff0ca600

10

11

TexHuueckue ycTpocTBa U UX
MMPUMCHCHHUC: ITOCTOAHHBLIC
MarHuThl, 3J1€KTPOMArHUTHI,
AIIEKTPOABHUTATEINb, YCKOPUTEIH
3JIEMEHTAPHBIX YaCTUll,
WHAYKIUOHHAS I1€Yb
O6o06maromuit ypok «MarautHoe
noJje. DJIeKTPOMarHUTHas
HHIAYKIOHWA»

KonTponbHas pabora no teme
«MaraurtHoe 1oie.
OeKTpOMarHUTHAsT MHIYKLIUS»

bubmorexa [JOK
https://m.edsoo.ru/ffOcab82

bubmorexa [JOK
https://m.edsoo.ru/ffOcad58

12

CB006oiHbIE MEXaHUYECKHE
koseOaHus. 'apmoHnyeckue
KoyiebaHus. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpaiienue sHEpruu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0caf06

13

JlaGoparopHas paboTa
«Hccnenosanue 3aBUCUMOCTH
nepuoJia MajbIX KoiebaHui rpysa
Ha HUTH OT JUTMHBI HUTH ¥ MacChl
rpy3a»



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

14

KonebarenbHplii KOHTYP.
CBOOOIHBIE IEKTPOMArHUTHBIE
Kosie0aHus B U1€aIbHOM
KoJ1e0aTeIbHOM KOHTYpE.
AHaJorus MeXy MEXaHH4YeCKUMHU
Y DJIEKTPOMATHUTHBIMU
KoJIe0aHUSIMU

bu6nmoreka [IOK
https://m.edsoo.ru/ff0ch820

15

®opmyna Tomcona. 3akoH
COXPAHEHHUsI DHEPTUH B UJICAITILHOM
K0J1e0aTeIbHOM KOHTYpE

bubmuorexa [JOK
https://m.edsoo.ru/ffOch9c4

16

[TpencraBienue o 3aTyxaromux
KosieOaHusX. BeHyXIeHHBIC
MeXaHUYeCKue KojaeOaHusl.
Pe3onanc. BeinyxaeHHbIe
3JIEKTPOMAarHUTHbIE KOJIeOaHUs

bubmuorexa [JOK
https://m.edsoo.ru/ff0cbb86

17

18

IlepeMeHHBIN TOK.
CuHycouaibHbIN epeMeHHbIN
TOK. MOIIIHOCTB ITEPEMEHHOT0
TOKA. AMIUIUTYIHOE U
JIEHCTBYIOLIEE 3HAYEHHUE CHIIbI
TOKA W HaIIpSKEHUS

Tpancdopmarop. [IpoussozacTso,
nepegava u norpedieHue
AIIEKTPUYECKON SJHEPIUU

bubmorexa [JOK
https://m.edsoo.ru/ffOchd34

19

20

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHNE IEKTPUIECKOTO
3BOHKA, T€HEPATOPA [IEPEMEHHOI0
TOKa, JINHUH 3JIEKTporepeaay

DKOJIOTUYECKUE PUCKHU ITPH
IIPOU3BOJICTBE JIEKTPOIHEPTUH.
Kynberypa ncnonb3zoBanus
AJIEKTPO3HEPTUHU B ITOBCETHEBHOMN
KHU3HU

but6mmoreka [IOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

MexaHuuyeckue BOJHBI, YCIOBHS
pacnpocrtpanenus. [lepuog.

bu6nuoreka [JOK

21 CkopocTb pacipocTpancHis i https://m.edsoo.ru/ff0cca54
JUIMHa BOJIHBL. 1lonepeunsie u
IIPOJIOJIbHBIE BOJIHBI
29 3Byk. CKOpOCTb 3ByKa. ' poMKOCTh bubmuorexa [JOK
3Byka. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DJIEeKTPOMarHUTHBIC BOJIHBI, HX Bubsmorexa LIOK
23 caoitetsa it ckopocte. Ulkara https://m.edsoo.ru/ff0ccfe0
AIIEKTPOMArHUTHBIX BOJIH
[TpuHIMTIBL pagHOCBSI3U U
24 TeneBuieHus. Pa3Burue cpencTs
cBs3u. Paguonokanys
o5 KonTtponpnas padora «Konebanus bubnmnorexka HOK
Y BOJTHBD» https://m.edsoo.ru/ffOcc6f8
[IpssmonunenHoe
26 pacrpocTpaHEHHE CBETA B bubmuoreka [JOK
OJTHOpOIHOM cpene. ToueuHsii https://m.edsoo.ru/ff0cd350
UCTOYHHUK cBeTa. JIyd cBeTa
OTtpaxeHue cBeTa. 3aKOHbI
27 OT;)a)KeHI/ISI cgeta. [loctpoenue EH@I_HOTGKa LOK
. ttps://m.edsoo.ru/ffOcd4e0
n300pa’keHHH B INIOCKOM 3epKajie
[Ipenomnenue ceera. [TonHoe
o8 BHYTPEHHEE OTpaKCHUE. bu6muoreka [JOK
[IpenenbHpIi yroi MoJHOTo https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPaKCHUS
JlaGopaTtopHnast pabota
29 «M3mepeHne nokasarens EH@I_HOTeKa LIOK
ttps://m.edsoo.ru/ffOcd67a
MIPEIOMIICHUS CTEKIa»
JIunzel. [Toctpoenne
30 n300pakenuii B muHze. Popmyia bubmmoteka [JOK

TOHKOHU JIMH3LI. Y BEJINYCHUE
JIMH3BI

https://m.edsoo.ru/ffOcddle



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

31

JlaGopaTopHnas pabota
«HccnenoBanue CBOMCTB
N300paKEHHI B JIMH3AX»

32

33

34

Hucnepcus cera. Cl0KHBII
coctaB Oemnoro ceta. L[BerT.
JlaGopaTtopHnas pabota
«HabnroeHne qUCTepcuu CBETa

WuTepdepenmus ceera.
Judpakmnus ceera.
Judpakumonnas pemeérka
[TomepeyHOCTH CBETOBBIX BOJIH.
[Nonspusanus ceera

bubmuorexa [JOK
https://m.edsoo.ru/ffOced22

bubnnoreka IIOK
https://m.edsoo.ru/ff0cf02e

35

Onrtuyeckue npudOpH U
YCTPOMCTBA U YCIOBUS UX
0€30I1acCHOTr0 MPUMEHEHUS

36

['panu1el MpUMEHUMOCTH
KJ1aCCUUECKON MEXaHUKH.
IToctynatel cenuaibHON TEOPHUHU
OTHOCHUTEIBHOCTH

bu6nuoreka [IOK
https://m.edsoo.ru/ff0cf862

37

OTHOCHUTEIBLHOCTh
OIHOBPCMCHHOCTH. 33M€}1J’IGHI/IG
BPEMCHH U COKPAIICHUC NJINHBI

bu6nuoreka [IOK
https://m.edsoo.ru/ffOcfa42

38

39

40

OHeprus U UMIYJbC
penAATUBUCTCKOM yacTubl. CBs3b
MAacchl C SHEPTUEN U UMITYJIbCOM.
DHEPrus MOKOst

KonTponbhas pabota «OnTuka.
OcHOBBI cIENMANIBHOM TeopUn
OTHOCHUTEIIBHOCTH»

®otonbl. Dopmymna I1nanka.
OHeprusi 1 UMITYJIbC POTOHA

but6mmoreka [IOK
https://m.edsoo.ru/ffOcfc68

bu6nuoreka [IOK
https://m.edsoo.ru/ffOcf6f0

but6mmoreka [IOK
https://m.edsoo.ru/ffOcfel6



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16

OTKpBITI/IC 1 UCCJIICOOBAHUC

bu6nmmoreka [IOK
4 Qorosdpexra. Ompirst A. T https://m.edsoo.ru/ffOcffc4
CroseroBa
| Dot e B LOK
’ https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» porodddexra
15 Tecerers, Xommmreckos ncicrane Bubmaoress LIOK
' https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuyeckue ycTpoicTBa u
MPAKTUIECKOE TIPUMCHEHUE!
44
dboTo31eMEHT, GOTOIATUHK,
COJIHEYHast OaTapesi, CBETO O]
45 Pemenne 3aa4 1mo Teme bubmnoreka IIOK
«DJIeMeHTbI KBAHTOBOM OIITHUKI) https://m.edsoo.ru/ff0d0302
Mogenb atoma Tomcona. ONBITHI
16 Pesepdopna o paccesuuro o- bubnmnoreka [JOK
yacrtuil. [IanerapHas Mozenb https://m.edsoo.ru/ff0d091a
aToma
bubnuoreka [IOK
47 Hoctynatst bopa https://m.edsoo.ru/ff0dOafa
H3nydenue u noriomeHne
48 ($hOTOHOB MpU Mepexojie aToma ¢ bubnmoreka [JOK
OJTHOTO YPOBHSI SHEPIHH Ha https://m.edsoo.ru/ff0dOafa
JIpyroii. Buasl criekrpos
BonHoBbIEe CBOMCTBA YaCTHII.
Boans! ne bpoins. § Bu6muorexa LJOK
49 KopnyckynsipHo-BoaHOBOMI

nyanu3Mm. CIIoHTaHHOE U
BBIHYKJICHHOE H3TyYCHHE

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

50

51

OTKpBITHE PAANOAKTHBHOCTH.
OmnsiTel Pesepdopaa nmo
OIIPEJICIICHUIO COCTaBa
PAAOAKTUBHOI'O U3JTYYCHUA

CsaoticTBa anbda-, 6era-, ramma-
u3ny4yeHus. Bausaue
PaAMOAKTUBHOCTH HA KUBBIC
OpTraHU3MBI

Bbu6nuoreka [IOK
https://m.edsoo.ru/ff0d0fd2

52

53

54

OTKpbITHE TPOTOHA U HEUTPOHA.
N3oromsl. Anbda-pacma.
DJIIEKTPOHHBIN U MO3UTPOHHBII
Oera-pacnan. ['amma-usinydyenue

DHeprusi CBsI3U HYKJIOHOB B si/Ipe.
Snepublie peakuuu. AnepHblii
peakrop. [IpoGiiemsr,
MIEPCIIEKTUBBI, SKOJIOTHYECKUE
ACIIEKTHI IAEPHON IHEPTETUKHU

DJIeMEeHTapHbIE YaCTHUIIBI.
OTKpbITHE TO3UTPOHA. MeToIbI
HAOIIO/IEHUS ¥ PETUCTPAINH
aJIeMEeHTapHbIX YacThll. Kpyribrit
cron «DyH1aMeHTaIbHbIE
B3auMoJiercTBUA. EMUHCTBO
(bu3UYECKOI KapTUHBI MUPA»

bubnnoreka IIOK
https://m.edsoo.ru/ff0d1162

bubnnoreka IIOK
https://m.edsoo.ru/ff0d1356

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

56

Bup 3Bé3nHoro neba. Co3Be3aus,
SIPKHE 3BE3/bI, TIIIAHETHI, X
BuauMoe aBrkenne. CoHeuHas
crucTema

Comure. CoHeyHast aKTHBHOCTD.
Ucrounuk suepruu ConHua u
3BE3



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

58

59

3BE3/1bI, UX OCHOBHBIE
XapaKTePUCTUKU. 3BE3/IbI TTIABHOM
nocie0BaTeIbHOCTH. BHyTpeHHee
cTpoeHue 3B€311. CoBpeMEHHbIE
MPEJICTABICHUSI O TIPOUCXOXKICHUU
u sBomroruu CoHIa U 3BE37]

Muneynsiii [1yre — Hama
lNanaktuka. [Tonoxenue u
nemxenne Cosuna B ['anakTuke.
lNanaktrku. YEpHbIE IBIPHI B siApax
rajakTHK

Bcenennas. Pazberanue raiakTuk.
Teopust bonbioro B3pbIBa.
PenukroBoe uznydeHue.
Mertaramaktrka

60

61

62

63

Heperennbie mpo0ieMsl
aCTPOHOMUHU

KontponbHas padoTa «251€eMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI»

O6o06matomuii ypok. Pons dhuzuku
1 aCTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTHYSCKOM, COIMATIbHOM B
ITHYECKOH cepax NesTeTbHOCTH
JeloBeKa

O6o6matomuii ypok. Pons u
MecTO (PU3UKU U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTHHE
Mupa

64

O6o6maromuii ypok. Ponb
¢buznueckoit Teopuu B
(bopMUpOBaHUY MTPEACTABICHHI O
(bU3UYECKON KapTHHE MUpPA




65

O6o06maromuii ypok. Mecto
¢u3nUecKoil KapTHHBI MUpPA B
00IIIeM psTy COBPEMEHHBIX
€CTECTBCHHO-HAYUHBIX
MIPEJICTABICHUN O MPUPOJIC

66

Pe3epBHbIil ypok. MarHuTHOE
nosie. DJIEKTpOMarHuTHas

HWHIAYKIHWA

67

PesepBHblil ypok. OnTuka.
OcHOBBI cIElIMANIBHOM Teopun
OTHOCUTEJIbHOCTH

68

Pesepnbnlii ypok. KBantoBas
¢u3uKa. DIeMEeHTHI aCTPOHOMHH U
acTpou3uku

bu6mmoteka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOT'PAMME

68



https://m.edsoo.ru/ff0d1784

YUYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI1 YYEHUKA
» ®usmka, 10 knacc/ Mskummes I'.5., Byxosues b.b., Corckuit H.H. non penakiueit [lapdentseBoit H.A., AkiinonepHoe 001mecTBo
«M3narenbcTBO «lIpocBemenue»

METOANMYECKHUE MATEPHUAJIBI VIS YYUTEJIA



HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU UHTEPHEThttp://experiment.edu.ru.
http://school-collection.edu.ru.



http://fcior.edu.ru



B naHHOM JIOKyMEHTE TIpOHYMEPOBAHO, TpOLIHYPOBAHO A
CKpeTUIeHO NedaThio

(e W o pre n it ) JIHC’r‘/é
Jlupextop MLt oy
«Tmuazwast N 28» m" S/% C.A.Cana3KkuHa
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