PaGouas nporpamma y4eOHOro npeamera
«OU3UKA»

INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypPOBHE CpPEAHErO 00IIero odpazoBaHUs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yabTaTaM OCBOEHHS OCHOBHOMU
obOpasoBarenbHON IporpaMmsbl, ipencrabiieHHbIX B DI'OC COO, a Takxke ¢ yuétoMm deaeparibHOn
paboueil mporpaMMbl BOCIUTAHUS M KOHLENLIUY NpenoAaBanus yueOHoro npeamera «Pusmnka» B
oOpa3oBaTenbHbIX opraHuzauusx Poccuiickoii ®enepanuu, peanu3yrOLMX OCHOBHbBIE
00pa30BaTeNIbHbIE IPOTrPAMMBI.

Copnepxanue nporpaMMbl MO (U3MKE HamNpaBleHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4yHOH kapTuHbl Mupa oOydaroumxcs 10—11 kimaccoB npu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATEILHOCTHOTO Moaxoaa. [Iporpamma no ¢usmuke cOOTBETCTBYET
tpeboBanusiM @I'OC COO k mIaHUpPyEeMBbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeIMETHBbIM
pe3yibTataM OOY4YeHHs, a TAKKE YUYUTHIBAET HEOOXOAMMOCTb PeaTU3alMd MEXIIPEIMETHbIX
CBsi3ell (M3UKU C €CTEeCTBEHHO-HAy4YHbIMM YYeOHBIMH IpeaMeTaMu. B Hell ompenensrorcs
OCHOBHBIEC I[EJIM M3y4YCHUs (U3UKM HA YPOBHE CPEIHEr0 O0IIero odpa3oBaHHs, IUIAHHPYEMbIC
pe3yabTaThl OCBOSHHSI Kypca (PU3UKHU: TUIHOCTHBIC, METAlpeIMETHBIE, IPEeMETHBIE (Ha 6a30BOM
YPOBHE).

[Tporpamma 1o ¢pu3uKe BKIOYAET:

® [UIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (GU3UKM Ha 0a30BOM YPOBHE, B TOM UHUCIIE

IpeMETHBIE PE3YJIbTaThl 110 T01aM O0yUYEeHHUS;

e conepkanue yueOHoro npeamera «duzukay 1o rogamMm oOydeHHs.

®dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbl, BBICTYIIAsl B KAYeCTBE yU4eOHOro
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ] B CUCTEMY 3HaHHUI 00 OKpYyXarolleM MHpeE.
[konpHBIH Kypc (GU3UKH — CHCTEMOOOpA3YIOIIUN JJisi €CTECTBEHHO-HAYYHBIX Y4EeOHBIX
IPEIMETOB, MTOCKOIBbKY (PU3MUECKUE 3aKOHBI JIE)KAaT B OCHOBE IPOLIECCOB U SIBICHUH, H3y4aeMbIX
XUMHUeH, Ouonoruei, pusnueckoir reorpadpueil u actpoHomueil. Mcnonab3oBaHHe W aKTUBHOE
pPUMEHEHNE PU3NYECKUX 3HAHUI ONpEIeNIeT XapaKTep U pa3BUTUE Pa3HOOOPa3HBIX TEXHOIOT U
B c(epe HSHEPreTHKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, MOJIYYEHHS HOBBIX MAaTEpUajOB C
3aJJaHHBIMH CBOWCTBaMHU U JIpyrux. Mzyuenue (pu3nku BHOCUT OCHOBHOM BKJIAJ B (GOPMUpPOBaHHE
€CTECTBEHHO-HAYYHOW KapTHHBI MHUpa o0ydaromuxcs, B (pOPMHUpPOBaHHE YMEHMHA HPUMEHSTH
HAy4YHBIA METO]I TO3HAHUSI IPU BBIMOJHEHUN UMHU YU€OHBIX UCCIIEJOBAHUM.

B ocHOBY Kypca ¢u3uKH 1 ypOBHS CpeHEro o0Iiero oopa3oBaHus MOJIOKEH Psifl UeH,
KOTOpBIE MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU € HEHM Kypc SBISETCS JIOTHYECKU 3aBEpPIIEHHBIM, OH
COJIEP’KUT MaTepuajl U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCHUYECKOM, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM C HeW MaTepuall Kypca (Gpu3nku 00beJMHEH BOKPYT
¢usnueckux Teopwil. Beaymum B Kypce sBisercs (OpMHpPOBaHHME TPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoesn eymanumapuzayuu. EE peanuszanus mpenanosiaraeT UCIoIb30BaHHE T'YMaHUTAPHOTO
noTeHIHana (GU3NYecKoi HayKH, OCMBICTICHUE CBSI3U pa3BUTHUS (PU3MKH C pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M SKOJIOTUYECKUMU MPOOIEMaMH.



Hoes npuxnaonou nanpasnennocmu. Kypc pU3uku rnpeanonaraet 3HakOMCTBO C IIUPOKUM
KPYTOM TEXHHUYECKUX U TEXHOJIOTUYECKUX MPHIIOKEHUH N3YUYECHHBIX TEOPHA U 3aKOHOB.

Hoes sxonocusayuu peanu3yercs IOCPEACTBOM BBEACHMSI JJIEMEHTOB COZACpKaHMUS,
MOCBSIIEHHBIX IKOJIOTUYECKUM IMpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CY>KIeHHs MpoOIeM palluOHAILHOTO MPUPOIOIIOIb30BAHUS U
HKOJIOTHYECKOM Oe30MacCHOCTH.

Crep>KHEBBIMH DJIEMEHTaMH Kypca (M3WKH Ha ypOBHE CpeaHEero oOmero oOpa3oBaHUs
ABIAIOTCA (u3nyeckue Teopuu (GopMUPOBAaHHE MPEACTABICHUN O CTPYKTYpe MOCTPOSHUs
dbuznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W MPUHLHUIIOB B COBPEMEHHBIX
NPEICTAaBICHUAX O MPUPOZE, IPAHUIAX MPUMEHUMOCTHA TEOPHM, Ul ONMHUCAHHS €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).

CucTteMHO-IeATEIBbHOCTHBIN MOIX0 B Kypce (GU3MKH peau3yeTcs MPekIe BCEro 3a Cuér
OpraHHU3aIi IKCIEPUMEHTAIBHON NEeATENbHOCTH oOyuaroutuxcs. [[ns 6a3oBoro ypoBHs Kypca
(GU3UKH — ITO UCMOJIB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIEPUMEHTOB U
nabopaTopHBIX paboT, KOTOphIE B MporpaMme IO (GHU3UKE OOBEAMHCHBI B OOMIMIA CITMCOK
YUEHUYECKUX MPaKTHYEeCKUX paboT. BeigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCS yd4acTHHUKaMU 00pa3oBaTeIbHOIO
nporiecca UCXOs U3 0COOEHHOCTEH TUITAaHUPOBAaHUS M OCHAIICHUs KabuHeTa ¢pusuku. [Ipu sToMm
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIC HM3MEPECHHS,
UCCJICIOBAHMS 3aBUCHUMOCTEH (DU3MYECKHX BEJIMYMH W TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEIOKEHHBIX TUIIOTE3.

Bosnbiioe BHUMaHUE yAENsSeTCS PEIICHUIO PAacUETHBIX M KadyeCTBEHHBIX 3an1ad. [lpu aTom
JUTSL pacu€THBIX 33/1a4 MPUOPUTETOM SIBISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
MO3BOJISIOIINE TPUMEHATh U3yUEeHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJJHOTO pasjierna Kypca,
TaKk U HMHTETPUPYS 3HAHUA U3 Pa3HbIX pa3fenoB. Jlis KayecTBEHHBIX 3a/ad MPHOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHWE TMPOTeKaHWs (U3NYECKUX SBICHUA W TIPOIECCOB B
OKpY’KaloIIel XKu3HH, TpeOyromue BbIOOpa (DU3WYECKONW MOJENTU Il CUTYallud MPaKTHUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepuaabHO-TEXHHUYECKOMY
obecreueHno yaeOHoro rpoiecca 0a30BbIi ypOBEHb Kypca (PU3UKU Ha YPOBHE CPEHETO OOIIETO
00pa30BaHUs JIOJDKEH M3Yy4aThCsl B YCIOBHUSX MPEIMETHOTO KaOWHeTa (PU3MKH WM B YCIOBHUSX
WHTETPUPOBAHHOTO KaOWHETa MPEeIMETOB €CTeCTBEHHO-HAYYHOro Iukia. B xabunere (usmku
JIOJDKHO OBbITh HeoOxoaumoe jabopaTopHOoe OOOpYyJOBaHWE Ul BBINOJHEHHS YKa3aHHBIX B
nporpaMMe 1o Gpu3rKe yIeHHYECKUX MPAKTHIECKUX paboT U IEMOHCTPAIIHOHHOE 000pYI0BaHHE.

JleMoHCTpanioHHOE 000py/I0BaHWEe (POPMUPYETCSI B COOTBETCTBUU C TPUHITAIIOM
MUHUMAJIBHON OCTaTOYHOCTU M 00ECIeurBaeT MOCTAHOBKY MEPEUYHCIECHHBIX B MPOrpaMMme Mo
¢bu3MKe KIIOYEBBIX JEMOHCTpAIMil A UCCIENOBAHMS HM3y4aeMbIX SIBICHHH M TPOIIECCOB,
SMIUPHUYECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHHUYECKUX MPUMEHEHHH.

JlaboparopHoe 00opyAOBaHHE ISl YUEHUYECKHX MPAKTUYECKUX paboT GopmMupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M OOECIeYMBAaeTCs B pacyére OJHOTO KOMIUIEKTa Ha JBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKTHI JIaOOpaTOpHOro OOOpyAOBaHUS JIOJKHBI OBITH
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(PPOBBIX MPHOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHC IIU(PPOBHIX JTAOOPATOPHIA.

OCHOBHBIMH TENIIMH U3Y4YeHHs PU3UKU B 00IIIEM 00pa30BaHUU SBISIOTCS:

e (opMupoBaHHE HHTEpeca M CTPEMJICHHS OOYyYaloUMXCSd K HAyYHOMY HW3YYEHUIO

MPHUPOJIBI, PA3BUTHE UX UHTEIJICKTYaIbHBIX M TBOPUECKUX CTIOCOOHOCTEI;



pa3BUTHE TPEACTAaBICHUI O HAyyHOM MeETOoJe TMO3HaHus U (OPMUPOBAHUE
MCCJIEI0BATENBCKOTO OTHOIIEHUS K OKPY/KAIOIIUM SIBJICHUSIM;

dbopMUpOBaHKHE HAYYHOTO MUPOBO33PECHUS KAaK PE3yNIbTaTa U3YYCHHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

dbopMUpOBaHNE YMEHHIA OOBSCHATH SBICHUS C HCIIOIH30BaHHEM (DH3UYECKIX 3HAHUN U
Hay4YHBIX JI0Ka3aTEIbCTB;

dbopMUpOBaHUE MPEACTABICHUA O POIM (PU3UKU JUISI PA3BUTHS IPYTHX €CTECTBECHHBIX
HAyK, TEXHUKUA U TEXHOJIOTHUM.

JocTimwkeHnne 3THUX Iesell o0ecreynBaeTcsl PElIeHHEM CIEAYIOMMX 337ad B IpoIecce
U3Yy4eHHUs Kypca (pU3UKU HA YPOBHE CpeJIHEro o0uiero o0pa3oBaHus:

puoOpeTeHNEe CUCTEMBbl 3HAHUK 00 O0ImMMX (PU3NYECKUX 3aKOHOMEPHOCTAX, 3aKOHAX,
TEOPHSX, BKIIIOUYAsT MEXaHUKY, MOJICKYJISIPHYIO (PU3HKY, SJIEKTPOJIMHAMHUKY, KBAHTOBYIO
(bU3KKY U TIEMEHTHI aCTPOPU3UKH;

dbopMHUpOBaHHE YMEHUW TPUMEHSATH TEOPETUYECKUE 3HAHUS A OOBSICHEHUS
(GU3MYECKUX SBICHUW B TIPUPOJE W JJIs TNPUHATHS TPAKTUUCCKUX PEIICHUH B
IMOBCEAHEBHOM XKU3HU;

OCBOCHHE CIIOCOOOB pENICHHS PA3IMYHBIX 3aJad C SBHO 3aJaHHON (pu3mveckon
MOJICJIBIO, 33124, TIOJIPa3yMEBAIOIINX CAMOCTOSTEIILHOE CO3IaHNe PU3NICCKON MOJICIIH,
aJICKBaTHOW YCIIOBUSIM 3a]1a4H;

MOHMMaHHUEe (PU3UYECKHX OCHOB M MPUHIMUIOB ACHCTBUS TEXHUYECKHX YCTPOICTB U
TEXHOJIOTMYECKUX MPOILECCOB, UX BIUSHUS Ha OKPYKAIOUIYIO CPENY;

OBJIQJICHHE METOJaMH CaMOCTOSATEIBLHOTO IUIAHUPOBAHMS U MPOBEACHUS (PU3MUSCKHUX
DKCIIEPUMEHTOB, aHallM3a W  WHTEepIpeTanud  UHGOpPMALUU,  ONpeAeTeHUs
JIOCTOBEPHOCTH IOJIYyYEHHOTO PE3yJIbTaTa;

CO3/IaHUE YCJIOBHM ISl PA3BUTHSI YMEHUN MPOEKTHO-UCCIEA0BATEIbCKOM, TBOPUECKOM
JIeSITEILHOCTH.

Ha wusyuenue ¢usuku (6a30BbI YpOBEHB) Ha YpOBHE CPEIHETO OOIIEro 00pa3oBaHUS
otBoautcs 136 yacos: B 10 kimacce — 68 yacos (2 daca B Henento), B 11 knacce — 68 yacos (2 vaca
B HEJIEINIO).

[Ipennaraemslii B mporpamme 1o (Gus3nke nepeyeHsb J1abopaTOPHBIX U MPAKTUUECKUX paboT
SIBIISIETCS PEKOMEHIOBAaHHBIM, YYHTEb JElaeT BHIOOp MpOBEACHUs JTa0OpaTOpHBIX paboT H
OTBITOB C YU4ETOM MHIUBUAYAIbHBIX OCOOEHHOCTEN 00yUYaIOLIUXCS.

COJAEP/)KAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. ®u3nka u MeTOAbI HAYYHOI'O TO3HAHMS
®usuka — Hayka O npupoje. HayuHble MeToAbl MO3HAHUsA OKpyXkarouero mupa. Pomib
HKCIIEPUMEHTA U TEOPHUH B MIPOLIECCE MO3HAHUSI IPUPOABI. DKCIIEPUMEHT B (DU3HKE.
MonenupoBanue (usnueckux siBjaeHuid U npoueccoB. Hayunbsle runores3sl. dusnueckue
3aKOHBI U TeOpuH. [ paHUIIBI TPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. [IpUHIMIT COOTBETCTBUS.
Poip 1 Mecto (u3uku B (GOPMHPOBAHUM COBPEMEHHON HAay4yHOW KapTHHBI MHpa, B
MIPaKTHYECKON NEATEIbHOCTH JIFOJICH.
Jlemoncmpayuu



AHazorosble U IU(PPOBBIE U3MEPUTENBbHbBIE PUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe JaBukeHHe. OTHOCHUTEIBHOCTh MEXAaHUYECKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, ckOpocTh (CpelIHssl CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepUalIbHOM TOUKH, UX MPOEKIMH HA OCU CHUCTeMbl KoopAauHaT. CloKeHHe nepeMenieHul U
CJII0’KE€HHE CKOPOCTEM.

PaBHOMEpHOE UM pPaBHOYCKOPEHHOE MPsSMOJIMHEHHOE nBIKeHue. ['paduku 3aBUCUMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS, IYTH U NEPEMEILICHUS MATEPUAIIBHON TOUKU OT BPEMEHH.

CBobOonHoe najeHue. Y ckopeHrue cBOOOHOrO NaieHu .

KpuBonuueliHoe naBmxkeHue. J[BH)KeHHME MaTepuaibHOM TOYKM IO OKPYKHOCTHU C
MOCTOSIHHOM 110 MOAYJIIFO CKOPOCTBIO. YTJI0Bast CKOPOCTh, JMHEMHAsA CKOpocTh. [lepruoa u yactora
obparenus. LlenTpocTpeMuTensHOE YCKOPEHHE.

TexHuueckue ycTpoucTBa U MPaKTUUYECKOE IPUMEHEHHE: CIIUJIOMETP, ABUKEHUE CHAPAJIOB,
LEMHbIE U peMEHHbBIE NIEPEIAYU.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, MILTIOCTPALs KHHEMATUYECKUX XapaKTEPUCTUK ABUKECHUSL.

[TpeoOpazoBanue ABMKEHUI C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3QyXe U B pa3peKEHHOM INPOCTPAHCTBE.

Hab6monenue nerkenus tesaa, OpOIIEHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAJIBHO.

N3mepenne yckopeHus CBOOOIHOTO MaICHHUS.

Hanpasnenue ckopocTy npy IBUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3ydenne HepaBHOMEPHOTO JBHKEHUS C LIEIbIO OMPEACIICHUSI MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLICHUSI MEXY ITYTAMH, IPOWICHHBIMU TEJIOM 3a MOCIIEI0BATEIIbHBIE
paBHBIE TIPOMEXKYTKA BPEMEHU IMPU PABHOYCKOPEHHOM IABHKEHUU C HAYaJIbHOM CKOPOCTHIO,
PaBHOM HYIIIO.

N3yuenue ABMKEHUS MIApUKa B BI3KOU KUIKOCTH.

N3yuenune aBuxeHus teaa, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

ITprHuun otHocurenbHOCTH ['anuites. [lepsoiit 3akoH HeroTona. HEprmanbHbIe cUCTEMBI
OTCYETA.

Macca tema. Cuna. IlpuHnmn cynepnosunmu cuwi. Bropoit 3akoH HerooTona miist
MaTepualibHOM TOUKHU. TpeTuit 3akoH Hpl0TOHA [1711 MaTepraibHBIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenue. Buapl Tpenus (1mokosi, CKoJbkeHus, kauenusi). Cuna Tpernsi. Cyxoe Tpenue. Cuma
TPEHUSI CKOJIBKEHUS M cuja TpeHus nokos. Koaddunuent tpenus. Cuna COMPOTUBICHHS TIPH
JBUKEHUU TeJa B )KUIKOCTH WIIU ra3e.

[ToctynarensHO€E U BpalaTeabHOE ABMKEHHUE aOCOTIOTHO TBEPIOTO Tena.

MOMEHT CHJIBI OTHOCHUTENIBHO OCH BpanieHus. [1neyo cusbl. Y ciioBus paBHOBECHS TBEPAOTO
Tena.

TexHudyeckue yCTpOMCTBA W IIPAKTUYECKOE IIPUMEHEHUE: IOAUIMIIHUKY, JBUKCHUE
UCKYCCTBEHHBIX CITyTHUKOB.



Jlemoncmpayuu

SIBiieHne MHEpLMH.

CpaBHeHuE Macc B3aMMOJIEHCTBYIOIUX TEJ.

Bropoii 3akon HerotoHa.

N3mepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT Ae(opMarium.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOABEME U NAJCHUU.

CpaBHEHHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBeCHUs TBEPAOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

W3yueHue aBm>xeHUs OpycKa IO HaKJIOHHOW TJIOCKOCTH.

HccenenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
oOpa3iie, oT ux aedopMaIuu.

HccenenoBanue ycaoBui paBHOBECHUS TBEPAOTO TEJIAa, UMEIOIIETO OCh BPALCHUS.

Tema 3. 3akonwl coOXpaneHus 6 MexaHuke

Hmnynsc MaTepralibHOM TOYKHU (Tea), CUCTEMBI MaTepUATbHBIX TOYeK. IMITybC CHIIBI U
M3MEHEHHE UMITyJbca Teja. 3aKOH COXpaHEeHUs UMITyJbca. PeakTuBHOE ABMXKEHUE.

Pabora cunbl. MOIIHOCTH CHUJIBL.

Kunernyeckasi sHeprus maTepualibHOW TOYKU. Teopema 00 HM3MEHEHMHM KUHETUYECKOU
SHEPIUH.

[TorenunanbHas 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1e(opMuUpoBaHHON MPYKUHBIL.
[ToreHunanbHas 3Heprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[TorennuanbHble U HEMOTEHUHUANbHbIE CHIIBL. CBA3b pabOThl HEMOTEHIMAJIBHBIX CHII C
M3MEHEHNEM MEXAHNYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne ycTpOMCTBAa M NPAKTUYECKOE NMPUMEHEHHE: BOJAOMET, KOIEp, NMPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeT.

Llemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

[Tepexon moTeHIMATBHON SHEPTUU B KUHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3ydyeHne aOCOMIOTHO HEYNPYroro yJapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsi3M pabOTHI CUJIBI ¢ M3MEHEHHEM MEXaHHUYECKOW SHEpruM Teja Ha
IIPUMEpPE PaCTSKEHHS] pE3UHOBOTO JKI'yTa.

Paspnen 3. MoaekyasipHast pu3uKa 1 TepMOAUHAMHMKA
Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYECKOIL Meopul
OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOPUHU U UX OINBITHOE 00OCHOBaHHUE.
Bpoynosckoe nasmxkenue. uddysus. Xapakrep ABMKEHUS U B3aUMOICHCTBUS YaCTUI BEILIECTBA.
Mopenu cTpoeHus Ta30B, )KUIKOCTEH U TBEPIBIX TE U O0BICHEHUE CBOMCTB BEIIECTBA HA OCHOBE
TUX MoJeneil. Macca u pazmepsl mosekyn. Konmnuectso Bemectsa. [loctostHHas ABoraapo.
Tennosoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana remneparyp Llenscus.



Mogens uneanbHOro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETUYECKON TEOpUU
uAealbHOTO Ta3a. AOCONMIOTHas TemIeparypa Kak Mepa CpelHel KHHETHYECKOW »HEepruu
TEIJIOBOIO JABMKEHHS yacTull ra3a. [lIkama remneparyp KenbBruna. ['a30Bbie 3aKOHBI. Y paBHEHHE
MenneneeBa—Knaneiipona. 3akon [lansToHa. M3ompoueccsl B HI€aIbHOM ra3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BelleCTBa. ['paduueckoe NpeacTaBICHHE H30IMPOLIECCOB: H30TEpMa, HM30X0pa,
n3o0apa.

TexHuueckue ycTporuCcTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapOMETP.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHHE BellecTBa, ¢ororpaduu MOJEKyI
OPraHUYEeCKUX COCIUHECHUM.

OmnbITe! 0 AU(PY3UH KUAKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mogaens onbita [lITepha.

OnbIThI, OKA3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACUCTBHUSL.

Mogens, HIUTIOCTPUPYIOLIAs IPUPOLY ABJICHHS ra3a HA CTEHKHU COCya.

OnBIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Omnpenenenne Macchbl BO3AyXa B KIACCHOM KOMHAT€ Ha OCHOBE H3MEpeHUil 00béma
KOMHATBI, 1aBJICHUS U TEMIIEpaTypbl BO3yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMy COCTOSIHUS Pa3peKEHHOI0 rasa.

Tema 2. Ocnosvt mepmoounHamurku

TepmoanHamuueckass cucteMa. BHYTpEHHsIST 3HEprusi TEPMOJMHAMMYECKOW CHUCTEMBI U
crocoObl e€ u3MeHeHus. KonnyectBo TemioTsl U padota. BHyTpeHHsIsI 3HEprusi 0JHOATOMHOIO
UJCAIBHOTrO raza. Buasl Teruionepenadn: TEIONPOBOAHOCTh, KOHBEKIUS, U3IyYeHHE. Y IeIbHas
TEIUIOEMKOCTB BellecTBa. KoM4uecTBO TEMIOTHI IPU TEIUIONEPEIAYE.

[TonsstTue o0 anmabatHoMm mnpouecce. I[lepBbiii 3akoH TepMoauHaMmuku. IIpumeHnenue
MEPBOro 3aKOHA TEPMOAMHAMUKY K H3omporeccaM. I'papuueckas uHTepnperanus paboThl rasa.

Bropoii 3akoH TepmoanHamMuku. HeoOpaTuMoCTh POLECCOB B IPUPOJIE.

Tennoble MamuHbl. [IpuHIMIB! 1eHCTBUS TEMIOBBIX MaliuH. [IpeobpazoBaHus SHEPIUU B
TeIU10BbIX MamnHax. KoapduueHT noneznoro neicTsus remnooi mamuHsel. [ukn KapHo u ero
KOA((UILIMEHT MOJE3HOTO JEHCTBUS. DKOJIOTHYECKUE TPOOIEMBbl TEIIIOIHEPTETUKH.

TexHnueckue yCTpocTBa M MPAKTUYECKOE IPUMEHEHHWE: JBUIATElIb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

H3MeHeHre BHYTpEHHEW SHEpruu Tena MpU COBEpIIEHUH paOOThI: BBUIET MPOOKH U3
OYTBUIKH TIOJ] AEUCTBUEM CXKATOT'0 BO3/yXa, HarpeBaHue 3(hupa B JIAaTyHHOU TPYOKe MyTEM TpEeHUs
(BHI€OIEMOHCTpAITHS ).

W3MmeHeHne BHYTpeHHEH aHepruu (TeMrepaTypsl) Tela Mpu Terionepeaaye.

OnpIT M0 aguadaTHOMY PaCIIMPEHUIO BO3TyXa (OTBIT C BO3YIIHBIM OTHUBOM).

Mopenu napoBoit TypOHMHBI, IBUTATeNsi BHYTPEHHETO CrOPaHUsl, PEaKTUBHOTO IBUTaTeJIsl.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne yaenbHOU TeMT0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoont

[TapoobpazoBanue u koHaeHcanus. Mcnapenue u kunenne. AGCONIOTHAS U OTHOCUTENIbHAs
BJIQKHOCTh BO3/1yXa. HacelleHHbIN map. YaenbHas TEIuioTa mapooOpa3oBaHHs. 3aBHCUMOCTh
TEMIIepaTypbl KAIIEHHS OT JaBJICHUS.



Teépnoe Teno. Kpucrammuyueckue u amopdHbie Teaa. AHM30TPONHUS CBOUCTB KPUCTAIIOB.
Kunkue kpucramnsl. CoBpeMeHHble MaTepuaybl. [lnaBineHue u Kpucraumzauus. Y aelbHas
TeruioTa riasieHus. Cyonumarus.

YpaBHEeHUE TEIIOBOTO OanaHca.
TexHuuyeckue ycTpoHCTBa W MPAKTUUYECKOE NPUMEHEHHE: TUTPOMETP M ICHXPOMETD,

KaJIOPUMCTP, TCXHOJIOTUHU MOJYUCHUA COBPCMCHHBIX MATCPUAJIOB, B TOM YUCJIC HAHOMATCPHUAJIOB,
N HAHOTCXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HaCBIIIEHHBIX MapOB.

Kunenue npu noHWKEHHOM JaBJICHUHU.

CriocoObl U3MepeHUs BIAKHOCTH.

Hab6nronenue HarpeBaHus U TUIABJICHHS KPUCTAIUTMYECKOTO BEIIECTBA.
JleMOHCTpaus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomuol

N3mepenre OTHOCUTENBHON BIIAXKHOCTH BO3/TyXa.

Pa3znea 4. diekTpoauHaMuKa

Tema 1. Inexkmpocmamuka

Onextpuzauusi Ten. OJEeKTpUyecKud 3apsana. JlBa Buga 2JIEKTPUYECKUX 3apsiOB.
[IpoBOIHUKY, TUBNEKTPUKH U MOJTYIPOBOJHUKU. 3AKOH COXPAHEHUS AJIEKTPUUECKOro 3apsija.

BzaumopeiictBue 3apsnoB. 3akoH Kynona. Toueunwlid  3n€KTpUyecKUid — 3aps.
Onekrpuueckoe nose. HanpskéHHocTh 3nexTpuueckoro noss. IlpuHuun cynepno3uuuu
AIIEKTPUYECKUX IoJIeH. JIMHNN HANPsyKEHHOCTHU 3JIEKTPUUECKOIO MOJIS.

Pabora cun anekrpocratudeckoro moss. [lorenuan. Pasnocts notennuanos. [IpoBogauku
U JUDJIEKTPUKU B JIEKTPOCTATUYECKOM ToJie. [luanekTpruieckass IpOHUIIAEMOCTb.

OnektpoéMkocTb. KonaeHcarop. DIeKTpoEMKOCTh IUIOCKOTO KOHAEHCATOpa. DHEPrus
3apsKEHHOT0 KOHJEHCATOopa.

TexHuuyeckue ycTpoilcTBa M MNPAKTUYECKOE NPHUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHHE DJIEKTPONPHOOPOB, KOHAECHCATOp, KOMUPOBAIHHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

VY CeTpoiCTBO M MPUHIAII JEHCTBUS dJIEKTPOMETPA.

B3auMopeiicTBue Ha’IEeKTPU30BAHHBIX TEll.

DNEKTPUUECKOE MOJIE 3apsKEHHBIX Tell.

[TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM TOJIE.

DJIEKTpOCTAaTUUYECKAs 3alUTa.

JM3NeKTpUKU B 3JIEKTPOCTATHUECKOM II0JIE.

3aBUCUMOCTB JIEKTPOEMKOCTH MIIOCKOT0 KOHJEHCATOpa OT IUIOMIAIA TIACTHH, PACCTOSIHUS
MEXIy HUMH U TUAJIEKTPUICCKON TTPOHUIIAEMOCTH.

DHeprus 3apsKEeHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3mepenne 21eKTpOEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwtit 3nexkmpuueckuii mok. Toxu ¢ paznuunplx cpeoax

DIIEKTPUUYECKHUI TOK. Y CJIOBUS CYIIECTBOBAHHUS JICKTPHUECKOTO TOKA. MICTOYHWKH TOKa.
Cuia Toka. [1locTOSIHHBIH TOK.

Hanpsokenne. 3akon Oma 17151 ydacTka LIETIH.



DIIEKTpHUYECKOE CONPOTHUBIICHHE. VY nensHoe CONPOTUBJICHUE BEILECTBA.
[TocnenoBarenbHOE, NapaieIbHOE, CMEILIAHHOE COEIMHEHUE TPOBOAHUKOB.

Pabota snexkTpuueckoro Toka. 3akoH Jxoyns—JIenna. MOmHOCTb 371EKTPUUYECKOTO TOKa.

DJIIEKTPOABUKYILAs CUJIA U BHYTPEHHEE CONIPOTUBIICHHE UCTOYHUKA TOKA. 3akoH Oma Juist
MOJTHOM (3aMKHYTOM) AJIEKTpHIecKoi nemnu. KopoTkoe 3aMbIkaHueE.

DneKTpOHHask IPOBOAMMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS! METAJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTpUUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NpUMECHass MPOBOAUMOCTh MOJYNPOBOJHUKOB.
CgoiictBa p—Nn-nepexoaa. [1oxynpoBoJHIUKOBEIE TPHOOPHI.

ONEeKTpUYEeCKU TOK B pacTBOpax M paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTHYECKAs
Jucconuanus. JJIEKTPOIIN3.

DJNIeKTpUYECKHil TOK B razax. CaMOCTOSATENbHBIM U HECAMOCTOSTENbHBIN pa3pan. MomaHus.
IIna3zma.

TexHuuyeckue yCcTpoicTBa U MPaKTUYECKOE IPUMEHEHUE: aMIIEpMETp, BOJIbTMETP, PEOCTaT,
UCTOYHUKU TOKa, OJEKTPOHArpeBaTeNbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC MPUOOPHI,
TEPMOMETP  CONPOTUBICHUS, BAKyyMHBIH  JAMOA, TEPMUCTOPHI U  (DOTOPE3UCTOPHI,
MOJIYITPOBOTHUKOBBIN JTMOJI, TAJIbBAHUKA.

Jlemoncmpayuu

W3mepenne cuiibl TOKa U HapsHKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS] UWIMHAPUYECKUX MPOBOJHMKOB OT JUIMHBI, IUJIOLIAIU
MONIEPEYHOI0 CEUEHUs U MaTepHuaa.

CMelaHHOE COeIUHEHUE MPOBOTHUKOB.

[IpsiMmoe u3MepeHue 3IeKTpoABMXKYIIEH cuiibl. KopoTkoe 3amMblkaHHE TalbBaHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIIEPATYpPHI.

[TpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OIHOCTOPOHHSSI TPOBOJIMMOCTD AMO/IA.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

W3ydeHne CMEIIaHHOTO COEMHEHHS PE3UCTOPOB.

N3mepenune 31eKTpOoIBHXKYIIEH CUITbl HICTOYHUKA TOKA U €0 BHYTPEHHETO CONPOTUBIICHUSI.

Habmroienue snekrponusa.

MexnpeamMeTrHblie CBSI3H

Uzyuenue xypca ¢usuku 0azoBoro ypoBHs B 10 Kiacce ocyliecTBIsieTCs € Y4ETOM
COJIEP)KATENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMu MaTeMaTUKH, OWOJIOTHH, XHMHH,
reorpaduu ¥ TEXHOJOTHH.

Mesicnpeomemnvie nonsamus, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO MO3HAHMSL:
ABJIEHUE, Hay4YHbIH (hakT, rumores3a, (Qu3Myeckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIIEPUMEHT, MOACIUPOBAHUE, MOJIENb, UBMEPEHHUE.

Mamemamuxa: penieHre CUCTEMbl YpaBHEHH, TMHENHas GyHKIHS, apabona, runepoona,
uX TpauKu ¥ CBOMCTBA, TPUTOHOMETPUIECKHE (PYHKITUU: CHHYC, KOCHHYC, TAHTE€HC, KOTAHTEHC,
OCHOBHO€ TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M WX MPOEKIMA HA OCH KOOPJIWHAT,
CJI0)KEHHE BEKTOPOB.



buonoeus: mexannueckoe NBWKEHHE B KUBOUW npupoje, nuddysus, ocMoc, TermtooOMeH
JKUBBIX OPraHU3MOB (BH/Ibl TEILJIONEPENAYH, TEIJIOBOE PABHOBECHE), SJIEKTPUUECKUE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: NACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJb BEIECTBA,
MOJIIpHasi Macca, TEIUIOBble CBOWCTBA TBEPIBIX TeJ, KUAKOCTEH W Ta30B, 3JIEKTPUUYECKUE
CBOICTBA METAJJIOB, SJIEKTPOIUTHYSCKAS JUCCOIIUAIUS, TaThBAaHUKA.

Tl'eoepaghus: BaxxHOCTH BO31lyXa, BETPHI, OapOMeETp, TEPMOMETP.

Texnonoeus: npeodpa3oBaHUE IBUKEHUHN C MCIIOIB30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TEeXHHUKE, TOJIIUITHUKY, HCIIOJIb30BAHME 3aKOHA COXpaHEHUs UMITyJbca B TEXHHKE (pakera,
BOJIOMET M JIpyrue), JIBUTaTellb BHYTPEHHETO CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOAWJIbHUK, KOHAUITUOHEP, TCXHOJIOTHU IMOJIYYCHHA COBPCMCHHBIX MAaTCPUAJIOB, B TOM YUCIIC
HAHOMATEepHalloB, M  HAHOTEXHOJOTHH,  OJEKTPOCTaTHUeCKas  3alluTa,  3a3eMIICHUE
JNEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM MPUHTEP, OJICKTpPOHArpeBaTelIbHbIE MPUOOPHI,
AJIEKTPOOCBETUTENBHbIE IPUOOPHI, TaJTbBAHUKA.

11 KUIIACC

Pa3znea 4. diekTpoauHaMuKa

Tema 3. Maznumnoe none. I1eKmpomMazZHUMHAA UHOYKYUA

ITocrosiHHbIE MarHuThl. B3anMOAEHCTBHE MNOCTOSIHHBIX MarHuTOB. MAarHuTHOE IOJeE.
BekTop maruutHOM MHAyKUMU. [I[puHIMN Cynepno3uliuy MarHUTHBIX NOJIel. JIMHUKM MarHUTHOM
uHAyKuuu. KapTuHa AMHUI MarHUTHOM MHIYKLIUHU T10JIS IOCTOSIHHBIX MarHUTOB.

MarnuTtHoe 1osie IpOBOAHMKA C TOKOM. KapThHa JIMHMM MHAYKIMHM MarHUTHOTO ITOJIS
JUIMHHOTO TIPSIMOTO IPOBOJHHKA M 3aMKHYTOT'O KOJBLEBOIO IPOBOJHMKA, KATYIIKA C TOKOM.
OmneiT Opcrena. BzaumozeiicTBre NPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HaIlPaBJICHUE.

Cwna Jlopennia, €€ MOAynbp W HampaBiieHHe. JIBUKEHUE 3apsHKEHHOW 4YacTHIBI B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuibl Jlopenna.

SIBeHME DIIEKTPOMAarHUTHOW MHAYKUMHU. [lOTOK BeKTOpa MarHUTHOM WHIYKIUH.
DNEeKTpOABMKYIIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTPOMAarHUTHON MHAYKIKUK Papanes.

BuxpeBoe anexkTpuyeckoe Moisie. DIEKTPOABMKYIIAS CHUJa HHIAYKIUU B TPOBOJHUKE,
JIBIKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOJHOM MarHUTHOM II0JIE.

IIpaBumno Jlenna.

NHAyKTUBHOCTB. SIBI€HNE CAMOMHIYKIIMHU. DJIEKTPOABUIKYILASl CHJIa CAMOMHTYKIUH.

OHeprusi MarHUTHOTO TOJISI KaTYIIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuueckue ycTpoiicTBa M IPAKTUYECKOE IPUMEHEHHWE: IIOCTOSHHBIE MArHUTHI,
AJIEKTPOMArHUTHI, MJIEKTPOJIBUraTEINb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTUL,, MHAYKLIMOHHAS 11€Yb.

Jlemoncmpayuu

OmnbIT DpcTena.

OTKIIOHEHNE 3JIEKTPOHHOTO IIyYKa MarHUTHBIM IIOJIEM.

JIuHUY MHIYKIMY MarHUTHOTO TOJIS.

B3auMozeiicTBre ABYyX MPOBOJHUKOB C TOKOM.

Cuta Ammepa.

[enicteue cuibl JIopeHIIa Ha HOHBI DJIEKTPOJIUTA.

SIBiIeHUE HNEKTPOMArHUTHON UHIYKIUU.



IIpaBuio Jlenua.

3aBI/ICI/IMOCTL 3JICKTpOI[BI/I)KyIJ_[eI71 CHUJIBI I/IHI[yKI_II/II/I oT CKOpOCTI/I N3MCHCHHUS MAarHuTHOI' O
IMOTOKA.

SIBneHre caMOMHIYKITUH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

M3yyeHnne MarHuTHOTO T0JIs1 KaTYIIKH C TOKOM.

WccnenoBanue necTBUS TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBJICHUS JIEKTPOMAarHUTHON MHAYKITUH.

Pa3nes 5. Kosiebanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KOEOAHUS

KonebarenbHas cucrema. CBoOojgHble MexaHMuYeckue KoseOaHus. ['apmoHuueckue
kosnebanus. Ilepuon, wuactora, amrumryna u  ¢aza kosnebanuil. IIpyKUHHBI MasTHUK.
MaremaTnueckuil MasiTHUK. Y paBHEHUE rapMOHUYECKUX Kosiebanuil. [IpeBpaiienue sHepruu npu
rapMOHHYECKHUX KOJICOaHUSX.

KonebarenbHpiii koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B UACATBHOM
KoJIeOAaTeIbHOM KOHType. AHAJIOrMsl MEXIy MEXaHWYeCKMMU M 3JIEKTPOMarHUTHBIMU
kosebanusmMu. @opmyna TomcoHa. 3aKOH COXpaHEHHS PHEPTrUM B HJICATLHOM KOJeOaTeTbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromux KojeOaHUsAX. BbIHY)XeHHble MeXaHUUYECKHE KoJeOaHusl.
Pe3onanc. BeiHyX/1€eHHBIE 3JIEKTPOMAarHUTHbIE KOJI€OaHMUs.

[TepemenHbIil Tok. CUHYCOMIAIbHBIM NEPEMEHHBIH TOK. MOIHOCTh MEPEMEHHOIO TOKA.
AMIUTUTYHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUSI.

Tpancdopmarop. [IpousBoactBo, mepemaya W NOTPeOJIEHUE 3IEKTPUUECKOW HSHEPIHUU.
OKOJIOTUYECKME PUCKM TpU MPOU3BOJACTBE AIEKTpodHepruu. KynbTypa wucnonb3oBaHUSA
AJIIEKTPOIHEPIUH B TIOBCEHEBHOM KU3HU.

TexHudeckne yCTpOMCTBA M TNPAKTUYECKOE IPHUMEHEHHME: DIIEKTPUYECKHH 3BOHOK,
TeHepaTop NEPEMEHHOI0 TOKa, IMHUHU JJIEKTpoIiepeaay.

Llemoncmpayuu

HccnenoBanue napamMeTpoB KojeOaTeabHONU CUCTEMBbI (MIPYKUHHBIM HIIM MaTeMaTU4eCKUi
MasITHHK).

HabGmonenue 3aryxaronmx KojgeOaHuid.

HccnenoBaHue CBOMCTB BBIHYKIEHHBIX KOJICOAHUH.

Habmronenue pe3onanca.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJIeOaHusI.

OcmumnorpaMmsl — (3aBUCMMOCTH  CHJIBI  TOKa W HAOpsDKEHUS OT BPEMEHM) s
AIIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onanc npu mocinenoBaTebHOM COCIUHEHUU PE3UCTOPa, KAaTYIIKH WHIYKTUBHOCTHU U
KOH/JIEHCATOopa.

Mopenb TMHUY AIIEKTPOIIEPEAAUN.

Yuenuueckuii sxcnepumenm, nabopamopruie pabomul

HccnenoBanue 3aBUCUMOCTH MEpHOJia MAIbIX KOJeOaHU| Ipy3a Ha HUTU OT JJIUHBI HUTU U
Macchl Tpys3a.

HccnenoBanue NEPEMEHHOTO TOKAa B ILENM W3 IIOCIENOBATEIbHO COEIMHEHHBIX
KOH/JIEHCATOPa, KaTYLIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMAazHUMHbIE 60IHbL



MexaHndeckue BOJHBI, YCIOBUs pacnupoctpaneHus. [lepuoa. CkopocTs pacnpocTpaHEeHUs
W januHa BoONHBL [lomepeunble W mponaosbHBIE BONHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

OJIEKTPOMAarHUTHBIE BOJHBL. YCJIOBHS M3JIy4YEHUs DJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BekTopos E, B, V B anexkrpomaruutHoi BoiHe. CBONCTBA 31€KTPOMArHUTHBIX BOJIH:
OTpaKCHHE, TpeJoMiieHHe, noyspusanus, audpakuus, wuHTephepeHuus. CKoOpocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[[Ixkana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHE 37eKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI pagnuOCBA3U U TeleBuaeHUs. Pagnonokanus.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH CPEbl.

TexHuueckue ycTpoucTBa U NMPAKTUUYECKOE MPUMEHEHHE: MY3bIKAJIIbHbIE MHCTPYMEHTHI,
VIBTPA3BYKOBas JIMarHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap, PaauONpPUEMHUK, TEIECBHU30D,
anTeHHa, Tenedon, CBY-meyn.

Jlemoncmpayuu

O06pa3oBaHue U pacIpoOCTpaHEHUE MOMEPEUHBIX U MPOIOJIbHBIX BOJH.

Kounebmromieecst Teo Kak HCTOYHHK 3BYKA.

HabGmronenue oTpaskeHus U MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Habmtonenue nnrepdepeHny u AuQpakini MEXaHMIeCKUX BOJH.

3BYKOBOH PE30HAHC.

HaGmronenue cBsi3M TPOMKOCTHM 3BYKa M BBICOTHI TOHA C aMIUIUTYIOM M 4YacTOTOM
KOJICOAHUH.

HccnenoBanne  CBOMCTB — DIIEKTPOMArHUTHBIX — BOJIH:  OTPa)X€HUE, MPEIOMIICHHUE,
nosnsipu3anus, 1udpakuus, HHTephepeHIIns.

Tema 3. Onmuxa

['eomerpuueckas ontuka. [IpsMonnHeliHOe pacipOCTpaHEHUE CBETa B OHOPOIHON cpefie.
JIyud cBera. TOYEUHBIN UCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHne H300pakeHUU B IIIOCKOM
3epKae.

[Ipenomnenune cBera. 3aKkOHBI TMpEJIOMIIEHHUS CBeTa. AOCOJNIOTHBIM TOKa3aTesb
npenomienus. [lonHoe BHyTpeHHee oTpaxeHue. lIpenenbHbIi yron MNOJHOTO BHYTPEHHETO
OTPaKEHUS.

Hucnepcus ceeta. CroxxkHbIi cocTaB 6enoro cera. L{ser.

Cobuparonue M pacceuBarouie JHH3bL. ToHKas JuH3a. DOKYyCHOE paccTOsSHUE U
ONTHYECKasl CHJIa TOHKON JUH3BL. [locTpoeHrne n300pakeHNi B COOUPAIOIINX M PACCEUBAIOIINX
nuH3ax. @opMysa TOHKOM JIMH3BI. Y BEJIMUEHHE, 1aBAEMOE JTUH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUYECKOU ONTHKH.

BonnoBass omnrtuka. Wurepdepennus cBera. KorepeHTHbIE WCTOYHUKH. Y CIOBHS
HAOIIO/IEHUS MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHUHE OT ABYX CHH(]A3ZHBIX
KOIE€PEHTHBIX UCTOUYHUKOB.

Hudpaxkmus ceera. [udpaxuuonnas pemérka. YcioBue HaOMIOACHHUS TJIABHBIX
MaKCHUMYyMOB TIPH MaJICHUA MOHOXPOMATHIECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

[Tonsipuzanus ceera.



TexHuueckue ycTpoWCTBa W MpaKTUUYECKOE MPUMEHEHHE: OYKH, Jymna, (oToammapar,
MPOSKIIMOHHBIN ammapaT, MUKPOCKOII, TEJIECKOT, BOJIOKOHHAS ONTHKA, TU(PAKITUOHHAS PEIIETKA,
MOJISIPOUI.

Jlemoncmpayuu

[IpsimonuHeiiHOE pacnpocTpaHEeHHe, OTpakeHHWE U MpenomMieHue cBeTa. Onruueckue
puOOpHI.

[TonHoe BHyTpeHHEE oTpaxkeHue. Mojieiab CBETOBO/IA.

HccnenoBanue CBOMCTB N300payKCHHM B JIMH3AX.

Mojenu MUKpPOCKOTIA, TEJIECKOIa.

HaGmronenne unatepdepeHium cera.

HaGmonenue nudpakiuu cBera.

Habmronenue nucnepcuu cBera.

[TomyueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[TosryueHue cnekTpa ¢ MOMOIIBIO TU(PPAKIIUOHHON PELIETKY.

HabGmronenue nonsipuzauu cBera.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3mepenue nokaszarens IpeIoMIICHHS CTEKIIa.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

HabGmronenue qucnepcuu certa.

Pa3zngen 6. OcHOBBI crienMaJIbHOH TEOPHUH OTHOCHUTEIBLHOCTH
I'paHHLBI IPUMEHMMOCTH KIIACCHYECKOW MeXaHMKHU. IlocTynaTel crnenuanbHOM TEOpUHU
OTHOCUTEIIbHOCTH: HHBAapUAHTHOCTb MOJYJISI CKOPOCTH CB€Ta B BaKyyme, IPUHLIMI
OTHOCHUTEIBHOCTH DHHIIITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKPAILEHUE AJIUHBI.
DHeprusi ¥ UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b MacChl ¢ PHEPTUEH U UMITYIILCOM PEISTUBUCTCKON YaCTUIIBI. DHEPTHS TTOKOSI.

Pa3nen 7. KBantoBas puszuka

Tema 1. Dnemenmol K6AHMOB60OU ONMUKU

®oronsl. ®opmyna Ilnanka cBs3u dHEpPrun GOTOHA C €r0 YACTOTOW. DHEPrUusi U UMIYJIbC
dboToHa.

OtkpeiTe u uccienoBanue ¢orodpdekra. Ombitel A. I'. CroneroBa. 3aKOHbBI
doroapdexra. YpaBHenue DitHmreitna 1 porosdpdexra. «KpacHas rpanuna» gporosddexra.

JaBnenue cBera. OnwiTe! [1. H. JIeOGenena.

XHUMHYECKOE JIEHCTBUE CBETA.

TexHuueckue yCTpOHCTBA M TPaKTHUECKOE NpUMEHeHHue: (hoTorneMeHT, (OTOIaTUHK,
COJIHEeYHast OaTapest, CBETOIHO/.

Jlemoncmpayuu

®oTod(eKT Ha YCTAaHOBKE C IMHKOBOH MJIACTHHOM.

HccnenoBanue 3akOHOB BHeIIHEro GpoTtoadexra.

Ceeronuon.

Conneynas Oarapes.

Tema 2. Cmpoenue amoma



Mopens atoma Tomcona. OnwiTel Pesepdopaa mo paccessauto o -wyactuil. [lnmanerapHas
mozens atoMa. Iloctymnarel bopa. Vznyyenue u mornomenue GOTOHOB MpU NEpexojie aToMa ¢
OJIHOT'O YPOBHS 3HEPIUM Ha Apyroi. Bunsl ciektpoB. CrieKTp ypOBHEN 3HEPTUH aTOMa BOJOPO/Ia.

BosHoBbie cBoiicTBa yactuil. Bonuel ge bpoitnsa. KopnyckyasipHO-BOTHOBOW JTyalu3M.

CHOHTaHHOE U BBIHYKJEHHOE U3JIyYEHUE.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE: CIEKTPaJbHbIM AaHAJIN3
(crieKTpoCKoOI), J1a3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mopenb onbiTa Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HabumroneHne nuHelyaThIX ClIEKTPOB U3JIyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Hab6nronenue nuHeiyaToro crexkrpa.

Tema 3. Amomnoe aopo

DKCIEPUMEHTHI, TI0KA3bIBAIOIINE CII0KHOCTh CTPOEHUS siipa. OTKpbITHE PAJUOAKTUBHOCTH.
OmneiTel Pesepdopna nmo onpeneneHnio coctaBa paauoakTUBHOTO u3nydeHus. CBoicTBa anbda-,
Oera-, raMMa-u3aydeHus. BiusHue palnoaKTUBHOCTU HA JKUBbIE OPTaHU3MBI.

OTtkpeiTHE IpoTOHA U HeUTpoHa. HykimonHas monens sigpa ['eiizenOepra—lBanenko. 3apsi
anpa. MaccoBoe uucino sijgpa. M30Tomnsl.

Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIA Oera-pacnaa. ['aMmma-usiyueHue. 3akoH
PaaMOaKTUBHOIO pacnaja.

DHeprus CBSI3M HYKJIOHOB B sizipe. SnepHbie cuitbl. JledekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTES AIED.

SAnepubiit peaxktop. TepmosnepHblii cuHTe3. IlpoOrembl M MEpCHEKTUBBI  sAACPHON
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI SACPHON SHEPTreTHKU.

OnemMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

Mertobl HaOIOIEHNUS U PETUCTPALIMH YIEMEHTAPHBIX YacTHUII.

dyHnaMeHTanbHbIE B3auMoecTBus. EquHCTBO (hr3nyeckoit KapTHHBI MUpa.

TexHUYecKne YCTpOWCTBA M NMPAKTHUECKOE NMPUMEHEHHE: J03UMETp, Kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHass boMOa.

Llemoncmpayuu

CuéTurK MOHU3UPYIOLMX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpeKoB 4acTHUI] (110 TOTOBBIM oTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMUM M ACTPOPU3UKH

Ortanel pa3BuTUs actpoHoMuH. [IpukinagHoe 1 MUPOBO33pEHUECKOE 3HAUEHUE ACTPOHOMHUH.

Bun 3Bé3nnoro HebGa. Co3Be3aus, ipKre 3BE3IbI, INIAHETHI, UX BUIUMOE JIBHKEHUE.

Conneynas cucrtema.

Connue. Conneunass axkTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, HX
OCHOBHBIE XapaKTEpUCTHKU. /J[narpamMmma «CHeKTpalIbHbIN KJIacC — CBETUMOCTBY. 3BE3/1bI INIABHON
MOCNIE0BATEIbHOCTH.  3aBUCHUMOCTh ~ «Macca — CBETUMOCTb» JUuIs  3BE3]  IJIaBHOMU
nocneaoBaTenbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMeHHbIE TMPEACTAaBIEHUS O
IIPOUCXOXKACHNUH U 3Botolny CoslHIA U 3BE311. DTalmbl XKU3HU 3BE3 L.



Muineunsiii [1yte — Hama I'anaktuka. [lonoxenne u nuxenne Connua B ['anaktuke. Tumnst
rajakTuk. Paguoranaktuky 1 kBazapbl. UEpHBIE ABIPHI B SAPAX TATAKTUK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon XaO6ma. Pazberanme ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe uznyyeHue.

Macmrabnas ctpykrypa Beenennoii. MeraramakTuka.

Hepeménupie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

Habmoienust HeBOOPYEHHBIM TJ1a30M C MCMOJIb30BAaHUEM KOMIIBIOTEPHBIX MPHIOKEHUN
JUTSL OTIPEJIeNICHUs TIOJIOKEHUSI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO JJaTy: OCHOBHBIE CO3BE3IUs
CeBepHOro nonymapus 1 sipkue 3BE3/1bl.

Habmonenus B reneckon Jlynsl, mianer, Maeunoro Ilytu.

O6o0maroee NoOBTOpPeHNE

Ponbp ¢u3uku U acTpOHOMHUM B SKOHOMHYECKOH, TEXHOJOTHYECKOW, COIMAIBHON U
THYECKOH c(hepax AeATeITbHOCTH YeJIOBEKa, POJIb U MECTO (DU3UKH M aCTPOHOMHUU B COBPEMEHHOM
HAYYHOH KapTHHE MHpa, poib (U3HYEeCKOW Teopur B (OPMHUPOBAHUHM MPEICTABICHUN O
buznyecKoil KapTUHE MHUpPa, MECTO (PU3NYECKON KapTHHBI MHpa B OOILIEM PSAY COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX MPEJCTaBICHUMN O MPUPOJIE.

Me:xknpeameTHbie CBSI3U

N3yuenue kypca ¢usuku 0azoBoro ypoBHs B 11 Kkiacce ocyluecTBisieTcsl ¢ Y4ETOM
COJIEPKATENbHBIX MEXIIPEAMETHBIX CBA3€Hl C KypcamMH MaTeMaTUKH, OWOJIOTHH, XUMHH,
reorpauu ¥ TEXHOJOTHU.

Meoicnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHUEM METOJOB HAyYHOTO IO3HAHUS:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3uUecKas BEIMYWHA, 3aKOH, TEOpHs, HAOIIOJCHHE,
AKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYecKHe (YHKLIHU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO, BEKTOPbHI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
NPU3HAKK OJ00MS TPEYTOJIbHUKOB, ONpeIeieHNE TUIOMAAN TUNIOCKUX GUTyp 1 00bEMa Tell.

buonoeus: snexrpuueckue sIBIEHUS B )KUBOM pupoe, KojeOaTeabHbIe JBU)KEHUS B )KUBOM
IPUPOJIE, OTITUYECKHE SIBICHUS B KUBOU MPUPOAE, AEHCTBUE palalliy Ha )KUBbIE OPraHU3MBbI.

Xumusi: CTpOEHHE aTOMOB U MOJIEKYN, KpUCTAJJIMYECKas CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKHU, CIEKTPAIbHBIN aHAIN3.

l'eoepaghus: marHUTHBIE TOJIOCA 3€MJIM, 3aJI€KH MarHUTHBIX pyl, (oTochEMKa 3eMHOU
MOBEPXHOCTH, MPECKA3aHNE 3eMIIETPSCEHUH.

Texnonozus: TUHUU DIEKTpOIEpeiad, T€HEPATOp MEPEMEHHOr0 TOKa, 3JIEKTPOBUTATEIb,
UHAYKIMOHHAs TeYb, pajap, paJuoNpHEMHUK, TeJIEeBU30p, aHTeHHa, Tenedon, CBY-meus,
NPOEKIIMOHHBIN arnmapar, BOJOKOHHAs ONITHKA, COJIHEYHas OaTapest.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpeaHero o0Iiero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKEHHE  CICIYIOIIMX  JIMYHOCTHBIX,
METaNpPeIMETHBIX U MMPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pE3yNIbTaThl OCBOCHMs yueOHOro mnpeamera «@Du3Mkay» IOJDKHBI OTPakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
NO3ULMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAIMid, MO3UTHBHBIX BHYTPEHHHX
yOeXJIeHUH, COOTBETCTBYIOIIMX TPAJUIHOHHBIM IIEHHOCTSAM pPOCCHICKOro oOIiecTBa,
pacuIMpeHre XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IPOLECCE pealu3allid OCHOBHBIX
HaNpaBJICHUH BOCIUTATEIBHON JESITEIPHOCTH, B TOM YUCIIE B YACTH:

1) rpa:kIaHCKOro BOCHUTAHUS:

C(OPMHUPOBAHHOCTh  TPAXKAAHCKOM MO3MLMM  OOydarollerocs Kak akTHUBHOIO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I1eCTBa;

NPUHATHE TPAAULIHMOHHBIX OOIIEUEIOBEUYECKUX TYMAHHCTHYECKUX U JEMOKPATUYECKHX
IICHHOCTEIA;

TFOTOBHOCTh BECTH COBMECTHYIO JEATEIIBHOCTh B HHTEpECax TIPa)KAaHCKOTO OOILIECTBa,
y4acTBOBaTh B CaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHu3aluu;

yYMEHHUE B3aUMOJICHICTBOBaTh C COLMAJIBHBIMH HMHCTUTYTAMM B COOTBETCTBHHM C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTH K TYMaHHTapPHOH M BOJIOHTEPCKOH JIEATEITFHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OPMHPOBAHHOCTb POCCUNCKOM IpaX1aHCKOW UACHTUYHOCTH, MATPUOTU3MA;

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

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEICHHUS;

CIOCOOHOCTH OIICHWBATh CUTYAIIHIO U TPHHUMATh OCO3HAHHBIE PEIICHUs, ODHEHTUPYSICH Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B JICATEIBHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUUBOTO OYIYIIEro;

4) 3¢TeTHYECKOT0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHE K MHPY, BKJIFOUAs ACTETUKY HAYYHOTO TBOPYECTBA, MPHCYILETO
buznueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEpEC K Pa3InYHbIM chepaM npodeccHoHaIbHOM 1A TeIbHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ (QU3MKOM M TEXHUKOW, YMEHHE COBEpIlIaTh OCO3HAHHBIM BbIOOp Oyayuieil mpodeccun u
peanr30BBIBATh COOCTBEHHBIEC JKU3HEHHBIE IIJIAHEI,

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 00JACTH (PU3UKU HA
NPOTSDKEHUH BCEH JKU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

C(OPMHUPOBAHHOCTb HKOJOTHYECKOW KYJIbTYphl, OCO3HaHHME IJI00AJILHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;



MJIAHUPOBAHUE U OCYIIECTBIICHUE IEUCTBUM B OKPYXKAIOIIEH cpejie Ha OCHOBE 3HAHUS LIEJIei
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

pacllupeHHe OIbITa JEATENbHOCTH HKOJIOTMYECKOM HalpaBJIE€HHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAYYHOU JIeATENIbHOCTH, TOTOBHOCTh B IpoIecce M3YYeHUs (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M HUCCIIEI0BATENIBCKYIO IEATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

IMo3naBaTebHbIE YHHBepPCAJIbHbIE yUeOHbIE IeiiCTBUS
Ba3oBbie jlornuecKkue JAeiicTBUs:

CaMOCTOSITENILHO (POPMYJITHMPOBAaTh M aKTyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHC;

OTIPENIENIATH 1SN ICATEIILHOCTH, 33]]aBaTh MapaMeTPbl U KPUTEPUU MX JTOCTUKCHHUS,

BBISIBIISITH 3AKOHOMEPHOCTH M TIPOTHBOPEUHSI B PACCMATPUBACMBIX (DU3HUYCCKHX SIBICHUSX;

pa3pabarTbeIBaTh IUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTePUATBHBIX
¥ HEMaTePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JCATEIBHOCTh, OIICHUBATh COOTBETCTBHE PE3YJHTATOB IIEISIM,
OLICHUBATh PUCKH MOCIICICTBUI e TCIBHOCTH,

KOOPJIMHHUPOBATh ¥ BBIOJIHATH pPAadOTy B YCJIOBHSX pPEATbHOT0, BHPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

ba3zoBbie ucciieqoBaTe/bCKHeE 1eHCTBUSA

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMA TOHSATHSIMH W METOAaMu (pU3UUecKoi
HayKH;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITENHbHOCTH B 00JacTd
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PEIIeHHs 3a1a4
(U3HYECKOTO COACPKAHUS, MPUMEHEHHIO Pa3IMIHBIX METO/I0B TTO3HAHWS;

BJIQJICTh BHUJIAMHU JICATEIIBHOCTH TIO TOJYYCHHIO HOBOTO 3HAHUS, €r0 WHTEPIPETAIIHH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3IMYHBIX YUEOHBIX CHUTYAIHSIX, B TOM YHCIIE MPU CO3/IaHUU
y4eOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISITh TPUIMHHO-CIICJICTBCHHBIC CBSI3M W aKTyaJIM3WpPOBaTh 3ajady, BBIJABUTATH
TUIIOTE3Y €€ pelIeHus, HaXOIUTh apTyMEHTHI [T J0Ka3aTelIbCTBA CBOMX YTBEPKICHUH, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

AHATM3UPOBATH MOTYYCHHBIE B X0/I€ PEIICHHUS 3a/1a4H PE3YIbTaThl, KPUTHUECKU OLIEHUBAThH
UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MECHEHUE B HOBBIX YCIIOBUSX;

CTaBUTH B (HOPMYITHPOBATH COOCTBEHHBIC 3a/1a4U B 00Pa30BaTEIHbHON JACITEILHOCTH, B TOM
qrclie TIPU U3YYCeHUU (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIH OIIBIT,

YMETh IMePEHOCUTH 3HAHUS 110 (PU3UKE B IPAKTHUECKYIO 00JTACTh KU3HEICITSILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIIBUTATh HOBBIE HJICH, TIPEJIaraTh OPUTHHAIBHBIE MTOIXObl U PEIICHHUS,

CTaBUTH MPOOIEMBI U 3a1a4H, TOMYCKAIOIINE ATbTEPHATHBHBIC PEIICHUSI.



Patora ¢ undopmaumneii:

BJIaACTb HABLIKAMHU ITOJTYHYCHHA I/IH(bOpMaI_[I/II/I (bnanecxoro COACPpIKaHHUA M3 MCTOYHHUKOB
pa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYIICCTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUI0 U
MHTEPIIPETALNIO UH(POPMALIMK PA3IMUHBIX BUIOB U (HOPM MpE/ICTaBICHHUS,

OLICHUBATh JOCTOBEPHOCTH MH(POPMAIIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(l)OpMaLII/IOHHBIX U KOMMYHHUKAIIHOHHBIX TEXHOJIOTHUHA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX H OPraHU3allMOHHBIX 3aJa4d C CO6JHOI[CHI/ICM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, PaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHOM 6€3011aCHOCTH;

CO3MaBaTh TEKCTHl (U3WYECKOTO COACPXKAHHUS B Pa3IU4YHBIX QopMmaTax ¢ y4ETOM
Ha3HauYeHUs HHPOPMALIUH U 1IeTICBON ayTMTOPHH, BEIOUPAst ONTHMAIbHYIO (hOpMY MpEICTaBICHUS
U BU3YaJIU3allHiH.

KoMMmyHukaTHBHBIC yHHBepcaibHbIe yueOHbIe 1eHCTBHUSA:

OCYILECTBIISATH OOIIEHNE HA YPOKaxX (PU3MKH U BO BHEYPOUHOH 1S TEIFHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYallui U CMATYaTh KOH(IUKTBI;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHS C HUCIOJIb30BAaHUEM S3BIKOBBIX
CPENCTB;

IIOHMMATh U UCIOJIb30BaTh PEUMYIIECTBA KOMAH/IHON U HHIUBUYaIbHOU paOOThI;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yuy€ToM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IIPUHUMATh LEJIU COBMECTHOM JEITEIBHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JICHCTBHSI 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JEHCTBUN, PACTIPEIEIATh POJIM ¢ YYETOM MHEHHM
YYaCTHHUKOB, 00CYXJ1aTh pe3yJIbTaThl COBMECTHON PaOOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJOT0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpelaraTb HOBBIE NPOEKTHI, OLIEHUBATh WJIEH C IO3UIUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIATH IIO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B PA3JIMUHBIX CHUTyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEeHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusanus:
CaMOCTOSITENIFHO OCYIIECTBIISITh IMO3HABATEIbHYIO AEATENbHOCTh B 00JacTH (U3UKU U
ACTPOHOMMUH, BBISIBIISITH TPOOJIEMBI, CTABUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSTENIBHO COCTABJIAITh IUIAH PEIICHMS] PAacUETHBIX M KadyeCTBEHHBIX 3a]ad, IJIaH
BBITTOJIHEHUS] MPAKTUYECKOH paboThl ¢ y4ETOM MMEIOUIMXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTECHMUI;
JIaBaTh OLIEHKY HOBBIM CUTYaIHsIM;
paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;
JienaTh OCO3HAHHBIM BBHIOOpP, apryMEHTHPOBaTh €ro, Oparth Ha ce0s OTBETCTBEHHOCTH 3a
pelLIcHHUE;
OILICHUBATh MIPUOOPETEHHBIN OTIBIT,
croco6cTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO SPYAULIMH B 0071acTU (PU3HUKH, TOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTEIbHbIN U KyIbTYPHBII YPOBEHbD.
CaMOKOHTPOJIb, SMOIIHOHAIbHBIH HHTEJVIEKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YNIbTATOB LEISM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IIPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

MCIOJIb30BaTh PUEMBI pedIeKCHH JIJIs OLIEHKU CUTYalluu, BBIOOpa BEPHOTO PELICHHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO MPUHUMATD PEIICHUS 110 UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

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

IIPU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OIIMOKH.

B mporecce OCTHX EHMS TUYHOCTHBIX PE3yJIbTATOB OCBOCHUS MTPOrPaMMBI 110 (PU3UKE IS
YPOBHSI CpeAHero oOuiero o0pa3oBaHus y OOyUYaOIIUXCS COBEPIICHCTBYETCS SMOIMOHAIbHBIN
UHTEJJIEKT, MPEANoaraonuil chopMUPOBAHHOCTD:

CaMOCO3HaHUsl, BKJIIOYAIOIIET0 CIIOCOOHOCTh IOHUMATh CBOE AMOLIMOHAIBHOE COCTOSIHUE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOM cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHHUSL, BKIIFOUAIOIIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEJIEHUE, CIIOCOOHOCTh aJaTHPOBATHCS K IMOIMOHATILHBIM U3MEHEHUSAM U MIPOSBISATH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEIl MOTHBAllMM, BKJIIOYAIOIIEH CTPEMJIEHHWE K JOCTM)KEHUIO LEJId U YCHexy,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHE JE€HCTBOBATH UCXO/S U3 CBOMX BO3MOXKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIIOCOOHOCTh MOHMMATh AMOLMOHAIBHOE COCTOSHUE APYTUX,
YUUTBIBaTh €ro MPH OCYILECTBICHUH OOILIEHUS, CIIOCOOHOCTh K COUYBCTBHIO U COIIEPEKNBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BBICTPAaWBaTh OTHOIIEHUS C JPYTUMU
JOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3periaTb KOH(IUKTHL.

INMPEAMETHBIE PE3YJIBTATHBI

K xonny oOyuenus B 10 kJacce npeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
HAay4YHOM KapTUHBI MHUPA, B PA3BUTHM COBPEMEHHON TEXHHUKH M TE€XHOJIOTMM, B NMPAKTUYECKOU
JNeITeILHOCTH JIFOIEH;

YUUTBIBATh TPAHULBI NPUMEHEHUS H3YYEHHBIX (PU3MUECKUX MOJENel: MaTepualibHas
TOYKa, MHEepIHalbHas cucTeMa oTcuéra, aOCOIIOTHO TBEPIOE TEJNO, MACANbHBIM Tra3, MOJENH
CTPOEHHS Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOUCYHBIH AJIEKTPUUYECKUI 3aps]l IpHU pelIeHUun
buznyeckux 3a1ay;

pacrio3HaBaTh (U3MYECKHe SBJIEHUS (IIPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJMHAMMKU:
pPaBHOMEpPHOE U pPaBHOYCKOPEHHOE NPSIMOJIMHEHHOE JABM)KEHHE, CBOOOJHOE NaJeHHUE Tel,
JIBIDKEHHE 10 OKPY)KHOCTH, HHEPITUS, B3auMoiecTBHE Tel, Tu(dy3us, OpOyHOBCKOE JIBIKECHHE,
CTPOEHHUE XUAKOCTEH U TBEPABIX TeJ, U3MEHEHUE 00BbEMaA Tell U HarpeBaHUU (OXJIAXKACHUH),
TEIUIOBOE PAaBHOBECUE, HCIApEHUE, KOHACHCAlUs, IUIABJIEHUE, KPUCTAJUIM3ALMs, KUIIECHHE,
BJIQXKHOCTH BO3/1yXa, OBBIIIEHHE JaBJICHUS ra3a IpHU €ro HarpeBaHUU B 3aKPHITOM COCY/IE, CBS3b
MEXJy MapamMeTpaMu COCTOSIHMS Tra3a B H30Ipoleccax, JEKTpU3alus Tej, B3auMOJeiCTBHE
3aps/0B;



OINKCBIBATH MEXAaHUYECKOE JIBUKEHUE, MCIOJIb3Ys (U3NYECKHE BEIMUYMHBI: KOOPJMHATA,
yTh, NIEPEMEILIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejla, Cujla, UMITYJIbC Tejla, KHHETHYECKas
SHEprus, NOTEHIMAJbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMYECKass MOULIHOCTH;, MpHU
OINKCAaHUM MPABUIIBHO TPAKTOBATh (PU3NUYECKUNA CMBICI HCIIOIb3YEMbIX BEJIMUNH, UX 0003HAYEHUS
U €IUHMIIBI, HAXOAUTh (POPMyYJIbI, CBS3BIBAIOLIME JAHHYIO (PU3MUECKYIO BEJIMYUHY C IPYTUMHU
BEJIIMYMHAMU;

ONHKCBHIBATh W3YyUYCHHBIC TEIUIOBBIC CBOWCTBA TEN M TEIUIOBBIC SIBJICHUS, HCIIONb3YS
(Gu3nyeckue BEJMYMHBL: JIaBIEHUE Ta3za, TEMIIepaTypa, CpelHsAs KHHETHUYecKas SHEeprus
XA0THYECKOT0 JBW)KEHUSI MOJIEKYJ, CpEIHEKBaJpaTHUHasi CKOPOCTb MOJIEKYJ, KOJMYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEprus, padora rasza, KO3(pQUIHMEHT MOJE3HOrO IEHCTBUS TEIIOBOTO
JIBUTATEIS; IPU OTMIMCAHUH MPABHIBHO TPAKTOBATh (DU3MUYECKHI CMBICI MCTIOJIb3YEMbIX BEJTMUNH,
ux OOO3HAYEHMsS U E€IUHMLBI, HAXOOUTHh (OPMYJbI, CBA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMYMHY C APYTUMH BEJIUUMHAM;

OIKCHIBATh M3YYEHHBIC JJCKTPUYECKHE CBOMCTBA BEIIECTBA M DJICKTPUUYECCKHE SIBICHUS
(mpouiecchl), UCHOIB3YST (PU3NUYECKUE BEIWYUHBL: AIEKTPUUYECKUI 3apsijl, AJIEKTPUUYECKOE IOJIE,
HanpsOKEHHOCTh  I0JI, MOTEHIMAJ, Pa3HOCTh IOTEHLUAIOB; MpPU ONUCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUECKUIH CMBICT MCIIOJIB3YEMbIX BEIMYUH, UX OO0O03HAUEHUS M EIUHULIBL
yKa3bIBaTh ()OPMYJIBI, CBSI3BIBAIONINE JAHHYIO (DU3MUECKYIO BETMYUHY C JPYTUMHU BETUYNHAMU;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, MCIONB3YS (DU3MUYECKHE 3aKOHBI U
NPUHLMIBL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aK0H coxpaHeHUs
MEXaHUYECKOM PHEpPIuu, 3aKOH COXPaHEHUS MMITYJIbCa, IPUHIUI CYNEpIO3ULMU CHJI, TPUHLIUI
PaBHOIIPAaBHS MHEPIHAIBHBIX CUCTEM OTCUETA, MOJEKYISPHO-KHHETHIECKYIO TEOPHIO CTPOCHHS
BEIIIECTBA, T'a30BbIC 3aKOHBI, CBA3b CPEOHEH KWHETHYECKOW SHEPTHH TEIIOBOTO BHKCHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMmIepaTypoi, MepBbIil 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
AIIEKTPUUYECKOTO 3apsija, 3aKkoH KysoHa, Ipu 3TOM pa3inyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA,
€ro MaTeMaTUYeCKOe BbIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHIIMITBI IEHCTBHS MAaIIWH, IPUOOPOB U TEXHHUYECKUX YCTPOICTB;
pas3nnyarh yciaoBUsA UX O€30MaCHOTO MCIIOIB30BaHMs B TOBCETHEBHOM JKU3HU;

BBIMOJIHATh SKCIEPUMEHTHI 0 HCCIIEAOBAHUIO (DPU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCTIOIF30BAaHUEM  TPSAMBIX M KOCBEHHBIX HW3MEPEHWH, TpU O3TOM  (OPMYITHPOBATH
npoOeMy/3anady U TUIOTE3Y Y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000py10BaHUs, MPOBOAUTH OIBIT U (POPMYIUPOBATH BHIBOJIBL;

OCYILECTBIIATh MpPSIMBbIE W KOCBEHHBbIE H3MEPEHUs (QHU3UUECKUX BEJIWYMH, INPH ITOM
BBIOMPATh ONTHMAJBHBIN CITOCOO W3MEPEHUs] W HWCIOJIh30BATh HM3BECTHBIE METOIBI OIEHKH
MOTPEUIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH MEXy (PM3NYECKUMHU BEJIMYMHAMU C UCTIOJIb30BAaHUEM IPSIMBIX
U3MEPEeHUl, NP 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHPOBATH pPE3yIbTaThl IMOJYYECHHOMH
3aBUCUMOCTH (DM3MYECKHUX BEITMYMH B BUIE TAOIHII ¥ Tpa)uKOB, JeTIaTh BEIBOBI 110 PE3yIbTaTaM
HCCJIEJIOBAHMUSI,

coOuoiaTh MpaBuia 0€30MacHOro TpyJda MHpU MPOBEIECHHHM HCCIEAOBAaHUM B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-HUCCIENI0BATEIbCKOM UM IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOpaTOpHOTro 000pyI0BaHNUS;

pemarh pacy€THBIE 3aJaud C SIBHO 3aJaHHOW (PU3MUYECKOW MOJENbI0, WCIIONIB3Ys
¢u3nueckre 3aKOHbI M MPUHIUIBI, HA OCHOBE aHaJN3a YCIOBHS 337a4 BIOUPATh (PU3HUECKYIO
MOJIeNIb, BBIACHATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE [UIs €€ pEelIeHHUS,
IPOBOJIUTH PACUETHI U OLIEHUBATh PEATIbHOCTH MOJyYEHHOTO 3HaUCHHsI (PU3UUECKON BEIIMUHHBI,



peliaTh KayecTBEHHbIE 3aJjaud: BBICTPAUBATh JIOTMUECKU HEMPOTHUBOPEUHUBYIO ILIETIOYKY
paccyXIeHHU C ONOPOH HAa N3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBIICHUS;

UCTIOJIb30BAaTh MPU pEIIeHUH y4eOHBIX 33]]a4 COBPEMEHHbIE HH(POPMALIMOHHBIE TEXHOJIOTUT
JUISL TIOMCKA, CTPYKTYpUPOBaHUsS, HHTEPIPETallMM W MPEJCTaBICHUS Y4eOHOW U HaydHO-
MOMYJSIPHOM MH(pOPMAIIUH, TOTYYSHHON U3 Pa3IMYHBIX HICTOYHUKOB, KpUTUYECKU aHAIU3UPOBATh
MOJTy4aeMyr0 HHPOPMAIIHIO;

NPUBOAUTH TPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, 00bACHEHUE MPOIIECCOB OKPYKAIOIIETO MHUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHUI;

HCIOJIb30BaTh TEOPETUYECKHE 3HAHUS 110 (PU3UKE B MOBCEAHEBHOMN KU3HU JIsl OOeCTIeUeHUs
0€e301acHOCTH MpU O0paIIeHUH ¢ TPUOOPAMHU U TEXHUUYECKUMHU yCTPOHUCTBAMU, Uil COXPaHEHUS
3JI0pOBBSI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOT0 TIOBEACHHUS B OKpY KaloIIel cpeae;

paboTaTh B IpyIIIE C BHIIIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX POJIeH, IUIAaHUPOBATh paboTy
TPYONbl, palMoOHaIbHO pacHpeneNsTh OOS3aHHOCTH U IUIAHUPOBATh JESATEIBHOCTH B
HECTaHJApPTHBIX CUTYalUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ] KaXKI0TO M3 YYAaCTHUKOB T'PYIIIbI B
pelIeHne paccMaTpUBaEMON TPOOIIEMBI.

K xonny oOyuenusi B 11 kjacce npeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JTOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

JIEMOHCTPHPOBATh HA MPUMEpax poiib U MecTO (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOM KapTUHBI MHMPA, B PA3BUTHM COBPEMEHHOM TEXHHUKH M TE€XHOJIOTMM, B IPAKTHUYECKOU
JEeSTENIbHOCTH JIFOJIEH, 1IeJI0OCTHOCTD U €IMHCTBO (PU3UYECKON KapTUHBI MUDA;

VUUTHIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (U3UUECKUX MOJAENe: TOYeUHBIN
AIIEKTPUYECKUH 3apsi, JIyd CBETa, TOUEUHBIN HCTOUHHUK CBETA, siIEpHAsi MOJIEb ATOMA, HYKJIOHHAs
MO/JI€JIb ATOMHOTO sJipa P peLIeHUH (PU3NUECKUX 3ajay;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKU: BJIEKTpUYECKasi MPOBOJAUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEeHCTBUS TOKa, B3aUMOJEHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHAas
UHAYKINS, JAEWCTBHE MAarHUTHOTO IOJII Ha MPOBOAHMK C TOKOM M JBHXKYLIUICS 3apaf,
3JIEKTPOMAarHUTHbBIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPaKEHHE,
npejgomieHue, uHTepdepeHuus, Iudpakius U NOAApU3aLUs CBETa, AUCIEpPCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBiieHne, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJI0pO/Jia, ECTECTBEHHAsl U UICKYCCTBEHHAsl PallOaKTUBHOCTb;

OIUCBIBATh M3YYEHHBIE CBOICTBA BEIECTBA (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTUYECKHE,
AIIEKTPUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPEI) M AJIEKTPOMAarHUTHbBIE SBJIECHUS (IIPOILECCHI),
UCHIONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsij, CUiIa TOKa, BJIEKTPHUUECKOoe
HaNpsDKEHUE, JIEKTPUUECKOE COMTPOTUBIIEHUE, PA3HOCTh MOTEHINANIOB, 3JIEKTPOABMKYIIAs CUIIa,
paboTa TOKa, MHAYKIMS MarHUTHOTO Mouis, cwia Amnepa, cuna JlopeHa, MHIYKTHBHOCTb
KaTyIIKH, SHEPrHs SJIEKTPUUYECKOI0 M MAarHUTHOTO TOJEW, MEepHoA W 4yacToTa KosieOaHui B
Kos1e0aTeIbHOM KOHTYpE, 3apsjl U Cujia TOKa B MPOIECCe TAPMOHMYECKUX AIEKTPOMAarHUTHBIX
KosneOaHui, (HOKyCHOE pacCTOSHHE M ONTHUYECKas Cujla JIMH3bI, NpPU ONUCAHUHM MPaBUIBHO
TPaKTOBaTh (PU3MUECKUI CMBICT MCIIONB3YEMbIX BEIMYMH, WX O0003HAu€HUs W EAMHHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;

ONKCHIBaTh M3yYEHHbIE KBAHTOBBIE SIBJICHUS M MPOLECCHl, MCIONb3Yyd (U3HUECKUe
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETa, DHEPrus U
UMIynbe (OTOHA, MEpPHOJ IMoJypaclaja, SHEpPrus CBSI3M AaTOMHBIX siep, HpPU ONMUCAHUU
NPaBUIBHO TPAKTOBaTh (PU3UYECKUN CMBICI HCIIOJIB3YEMbIX BEJIWYHMH, WX OOO3HAYCHUS U



€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBS3bIBAIOLINE NAaHHYIO (DU3MUECKYIO BEIMYUHY C JIPYTUMHU
BEJIMYMHAMU, BBIYUCIISATH 3HAYCHUE (PHU3UUECKON BEITMYHHBI;

aHAM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBJICHUS, UCIONB3YS (DU3MUECKHE 3aKOHBI U
OpUHOMIBE: 3akoH OMa, 3aKOHBI MOCIEAOBATENBHOIO M MApaUIEIbHOIO COEIUHEHUS
NPOBOAHUKOB, 3akoH JDkoyns—JleHna, 3akoH 3JEKTPOMAarHUTHOM HMHAYKIUH, 3aKOH
IPSIMOJIMHENHOIO pacIpOCTPAHEHUsI CBETA, 3aKOHbl OTPa)KEHUs CBETA, 3aKOHBI IPEJIOMJICHUS
CBeTa, ypaBHeHUE DUHIITEHA T GOoTOdPdEKTa, 3aKOH COXPAHEHUS YHEPTHH, 3aKOH COXPaHEHUS
UMITYJIbCA, 3aKOH COXPaHEHUs AJIEKTPUYECKOro 3apsa, 3aKOH COXPaHEHHUS MAacCOBOIO 4YHCIIa,
noctynatel bopa, 3akoH paguMOaKTHBHOTO pacmajaa, MpU OSTOM pa3inyaTh CJIOBECHYIO
(GOopMyIHpPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKEHHWE M YCJIOBUS (TpaHHUIBI, O00JIACTH)
IPUMEHUMOCTH;

OTIpEe/IeIIATh HAIPaBJIICHWE BEKTOpPAa MHIYKIUU MArHUTHOTO MOJSl MPOBOJAHHMKA C TOKOM,
cuibl Amrnepa u cuiisl JlopeHna;

CTPOUTH U OIUCHIBATH N300paKEHHE, CO3/1aBAEMOE TNIOCKUM 3€pKajoM, TOHKOM JIMH30M;

BBIMOJIHATh SKCIIEPUMEHTHI IO HCCIICAOBAHUIO (DU3MYECKUX SIBICHUH M TPOIECCOB C
UCIIONIb30BAaHMEM TMPSAMBIX M KOCBEHHBIX HW3MEpPEHHil: mpu dSToM  (HopMyIHpoBaTh
npobiieMy/3aauy U TUIIOTE3y y4eOHOr0 IKCIIEPUMEHTa, COOUPATh YCTAHOBKY U3 MPEATIOKEHHOTO
000py10BaHus, IPOBOJAUTH ONBIT U (POPMYIHPOBATH BBIBOJBL;

OCYIIECTBIISATh MPSMbIE U KOCBEHHBIE H3MEpPEHMs] (PU3MUECKUX BEJIWYMH, HPU ITOM
BbIOUpATh ONTUMANbHBIN CIOCO0 W3MEPEHUS M HCIONb30BaTh W3BECTHBIE METOIbl OIIEHKHU
MOTPENIHOCTEeNH U3MEPEHHUIA;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKHUX BEJIMYHMH C MCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUI:
IpYA 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PMKCHPOBATH PE3YyIbTAThI MOJYYEHHOW 3aBHCHMOCTH
¢u3nyeckux BEIMYMH B BHJE TaOMUIl W TpaduKoB, JAenaTh BBIBOABI 10 pe3yiabTaTaM
WCCIIEJOBAHMSI,

coOnrofarh mnpaBuia O€30MacCHOrO TpyAa MPU MPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOro0 SKCIIEPUMEHTA, Y4EOHO-UCCIIEOBATENIbCKOM U TMPOEKTHOW JESATENIbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENBHBIX YCTPOMCTB U 1aOOPaTOPHOT0 000PYAOBaHUS;

pewmiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (pu3Mueckod MOJENbI0, HCIOJIb3Ys
¢duznyeckue 3aKOHbl M IPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4 BHIOUpATh (PU3MUECKYIO
MOJieb, BBIACNATh (PU3NYECKUE BEIMUMHBI U (QOpPMYJbl, HEOOXOIUMMBbIE IJs €€ peleHus,
HPOBOJUTH PACUYEThI U OLIEHUBATh PEATbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MUEeCcKOi BEIMUHHBI,

pelaTe KayeCTBEHHBIE 3aJaud: BBICTPAUBATh JIOTMUECKU HENPOTHUBOPEUYMBYIO LEMOUYKY
PacCyXJIEHUI ¢ OTIOPOH HA M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (DU3UIECKUE SBIICHNUS,

MCIIOJIb30BAaTh MPH PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHbIE HHPOPMAIIMOHHBIE TEXHOJIOTUN
JUI TIOUCKA, CTPYKTYpUPOBaHMS, HHTEPIPETAMU M NpPEACTaBICHUs y4eOHOW U HaydHO-
HOMYISPHOM HHPOPMAITUH, TOJTyY€HHON U3 Pa3INYHBIX HCTOYHUKOB, KpUTHUYECKH aHAJTHU3UPOBATh
MOJTy4aeMyto HHPOPMAIHIO;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3inyaTh
yCIIOBHA UX 0€30M1acCHOTO MCII0JIb30BAaHMS B TOBCEJHEBHOM JKU3HU;

NPUBOUTH MPHUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(HU3UKOB B pa3BUTHE
HayKH, B 00bSCHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS 10 (U3UKE B MOBCEAHEBHOM KU3HU JIsl OOeCTieueHus
0€301acHOCTH MpH 00palleHUH ¢ TPUOOPaMHU U TEXHUUYECKUMHU YCTPOHCTBAMH, JUIS COXPAaHEHHS
3JI0pOBbsI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOT0 TIOBEACHUS B OKpYXKAroIlei cpejie;



paboTaTh B TpyIIIE C BHIIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX pOJIeH, TUIAaHUPOBATh paboTy
TPYMNIbI, palMOHAIBHO paclpeneNiiarTh OO0f3aHHOCTH W  IUIAHUPOBATh JICATENIBHOCTH B
HECTaHJAPTHBIX CUTYalMUsIX, aJ€KBATHO OLICHMBATh BKJIAJ Ka)/J0I0 M3 yYaCTHUKOB IPYIIbI B
peleHre paccMaTpuBaeMoi IPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanuecTBo 3
Ne i/ HaumeHoBaHue pa3/iejioB U TEM NPOTrPAMMBbI 4yacoB HEKTPOMHHbIE (L PPOBLIC)
o0pa3oBaTejibHbIE PeCypPChl
Bcero
Pa3znen 1. DU3UKA U METOAbI HAYYHOI'O IIO3HAHUSA
bu6mmoreka [IOK
1.1 ()] 2
W3HUKa U METO]Ibl HAYYHOTO TIO3HAHUS https://m.edsoo.ru/7f41bf72
Utoro no pazneny 2
Paznea 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemaruia > https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
22 Jlusamiica ! https://m.edso0.ru/7f41bf72
2.3 3aKOHBI COXpAHEHUS B MEXAHUKE 6 bubmmorexa [JOK
' P https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIMHAMUKA
3.1 OCHOBBI MOJIEKYJISIPHO-KHHETHYECKONU TEOPUHU 9 Bubmmorexa LIOK
' CHO OIICKYIFIPHO CTHHCCKOH TEOp https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1
3 OCHORBT TEPMOTUTHAMHKH 0 https://m.edso00.ru/7f41bf72
bu6 OK
3.3 ArperatHble coCcTOsIHUS BemecTBa. Ma3oBbIe MEePEeX 0 Ibl 5 h;psj,l:?/?r:éelcdasi.ru 17§41bF72
Uroro no pazneny 24



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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Paznen 4. JIEKTPOIUHAMUKA

4.1 DneKkTpocTaTuka 10 bubamorexa IOK
https://m.edsoo.ru/7f41bf72
4.2 [TocTostHHBIN 7IeKTpUYECKUI TOK. TOKH B pa3IMYHBIX Cpeaax 12 ﬁgggj/?;iigﬁﬁ/? 41§72
Hroro no pazaeny 22
PesepBHOe Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KJIACC

KoaunuecTBO 3
Ne i/ HaumeHoBaHue pa3/iejioB U TeM NPOTrPaAMMBbI 4acoB HEKTPOHHbIE (L PPOBELIC)
odpa3oBaTebHbIE PeCypChl
Bcero
Pa3znen 1. 9JIEKTPOJAUMHAMMUKA
bubmuorexa [JOK
1.1 M . 11
arHUTHOE TTOJIe. DJICKTPOMArHUTHAS WHAYKIIHS https://m.edsoo.ru/7f41c97c
Utoro no pazneny 11
Pasznen 2. KOJJEBAHUS U BOJIHBI
2.1 MexaHndecKkue U dIIEKTPOMAardHuTHBIE KOJIeOaHUs 9 bubmmorexa [IOK
' p https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.2 M 5
€XaHUYECKUE U JICKTPOMArHUTHBIE BOJTHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 O 10
frriKa https://m.edso0.ru/7f41c97c
Uroro no pazaeny 24
Pa3znen 3. OCHOBBI CIIEITMAJIBHOM TEOPUHU OTHOCHUTEJBHOCTH
3.1 OCHOBBI CIEIIMAIBHON TEOPUH OTHOCUTEIILHOCTH 4 bubmorexa [IOK
' CHOBBL CHICH OH TEOPHI OTHOCHTEILHOC https://m.edsoo0.ru/7f41c97c
Hroro no pazneny 4
Pasznen 4. KBAHTOBASI ®U3UKA
bubmuoreka [JOK
4.1 5
ICMCHTEI KBAHTOBOH ONTHKH 6 https://m.edso0.ru/7f41c97c
b K
4.2 Crpoenune aToMa 4 Homorexa 1O

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



https://m.edsoo.ru/7f41c97c
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bubmuorexa [JOK

43 ATOMIOE 51pO > https://m.edsoo.ru/7f41c97¢
Hroro no pazaeny 15
Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOD®U3UKHA

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKHI 7 ESS::T/(:;][.CEZEIS;EJ?ISH £21097¢
Hroro no pazneny 7
Paznen 6. OBOBILIAIOLIEE IOBTOPEHUE

61 Oo0mamomee mosropere ¢ DipsimedoontaieeT
Utoro no pazneny 4
PeszepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmuectBo
No 11/ Tema ypoka 4ACOB JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/bHbIE PeCypChl
Bcero

1 ®usuka — Hayka o npupoje. Haydnbsie MEeTOAbI MO3HAHUS OKPYKAIOLIETO 1 bubmuorexa [JOK
MHpa https://m.edsoo.ru/ff0c32e2

5 Ponb u MecTo puszuku B GopMUPOBAHUN COBPEMEHHOM HAyYHOUN KapTHUHBI 1 bubnnoreka [JOK
MHpA, B IPAKTHYCCKON JAEATCIILHOCTH JIFOCH https://m.edsoo.ru/ff0c33e6

3 Mexanndeckoe ABKeHHe. OTHOCHUTEIIBHOCTh MEXaHHYECKOTO JIBHIKCHHS. 1 bubnunoreka LIOK
[epemenienue, CKOPOCTh, YCKOPEHUE https://m.edsoo.ru/ff0c3508

4 PaBHOMEpHOE IPAMOIIMHEHOE IBUKEHUE 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE IPSIMOIMHENHOE ABUKEHHE 1 BH6H_HOTeKa LOK
https://m.edsoo.ru/ff0c372e
6 CBoOogHOE masieHne. Y CKopeHue CBOOOTHOTO TaICHUS 1 ﬁggi?;;;é;asiﬂﬁlﬁoc 39cc

7 KpuBonnneiinoe nnxenue. J{BIKeHHE MaTEpUAIbHOW TOUKH I10 1 bubmuoreka [IOK
OKPYXXHOCTH https://m.edsoo.ru/ffOc3ada

8 [IpuHnun otHOCcUTENbHOCTH ['anunes. THepuuanbHble CHCTEMBI OTCYETA. 1 bubmmnoreka HOK
[TepBerit 3akon HeroToHA https://m.edsoo.ru/ff0c3be8

9 Macca tena. Cuna. [Ipunnun cynepnosunuu cuil. Bropou 3akon HetoTtona 1 bubnuotexa [JOK
TSl MaTepUATbHOW TOYKH https://m.edsoo.ru/ff0c3be8

10 Tperun 3akoH HproTOHA /U1 MaTepUAIbHBIX TOYEK 1 Bubmmorexa HOK
https://m.edsoo.ru/ff0c3be8

11 3akoH BceMupHoTO TsaroteHus. Cuna tspkectu. [lepBas kocmudeckast 1 bubnuotexa [JOK

CKOPOCTB

https://m.edsoo.ru/ff0c3d00



https://m.edsoo.ru/ff0c32e2
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bubnunorexa LIOK

12 Cuia ynpyroctu. 3akoH ['yka. Bec tena https://m.eds0o.ru/ff0c3e18
13 Cuna tpenus. Koapdumuent tpenus. Cuna cOnpoTUBICHUS NP JIBHKEHUU bubmmoreka [JOK
TeJIa B )KUAKOCTH WJIH ra3e https://m.edsoo.ru/ff0c3f76
14 [TocTymarensHOE U BpaliaTelIbHOE ABHKEHNE a0COIOTHO TBEPIOTO Tea. bub6nmoreka [IOK
MowmenT cuibl. ITnedo cuibl. Y CiioBrst paBHOBECHS TBEPIOTO Tea https://m.edsoo.ru/ffOc41a6
15 HNMnynbec MmaTepuanbHOM TOYKH, CUCTEMBI MATEPUAJIbHBIX TOYEK. MMITyibe Bbu6mmoteka [JOK
CHJIBL. 3aKOH COXPAHCHUS UMITYJIbca. PeakTHBHOE JABIIKEHHE https://m.edsoo.ru/ff0c43d6
16 Pabota u moutHOCTh cuiibl. Kunetnueckas sHeprusi MaTepuaibHON TOUKH. bu6moreka [JOK
Teopema 00 U3MEHEHUU KMHETHYECKOI SHEPTUH https://m.edsoo.ru/ff0c4502
[TorenuuanbHas sueprusd. [loTenuuanbHas SHEprus 0
17 nehopMUPOBAaHHOU l'l;)py)KI/IHLI. HOTGHHI/IaJILHa;) 3Hep};r11/1121yTrena BOJIU3H bubmrorexa LIOK
https://m.edsoo.ru/ff0c461a
MOBEPXHOCTU 3eMITU
[ToTennnanpHble ¥ HEMOTEHIIUAbHBIE CHITBI. CBSI3b pe}60TLI BuGmorexa [OK
18 HEMOTEHIUATBHBIX CUJI C U3MEHEHUEM MEXaHUYECKOU YHEPTUU CUCTEMBI )
. https://m.edsoo.ru/ff0c478c
TeJ. 3aKOH COXPAHEHMS] MEXaHMUYECKOHW SHEPT U
19 Ha6opaTopHasuI pabora «MccnaenoBanue cBsi3M pabOTHI CUIIBI C U3MEHEHUEM
MEXaHUYECKOM IHEPTUU TeJIa Ha IPUMEPE PACTHKEHUSI PE3MHOBOTO JKTyTa)
20 KonrtponbHas padora no reme «Knnemaruka. JluHamuka. 3aKOHBI bubmuoreka [IOK
COXpaHEHUsI B MCXaHUKE https://m.edsoo.ru/ff0c4b74
21 OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-KMUHETUYECKON Teopur. BpoyHOBCKOE bubmmoreka [JOK
nswxkenue. Auddysus https://m.edsoo.ru/ff0c4dc2
29 XapakTep JIBUKEHUS U B3aMMOJICHCTBHS YacTHIl BelecTBa. Moaenu
CTPOCHHUSI Ta30B, KUJIKOCTEH U TBEPABIX TEI
23 Macca monekyn. Konnuecto BemectBa. [locrosinnast ABoraapo
24 TenmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp

Ilenbcus
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bubnunorexa LIOK

25 Uneanbusiii raz B MKT. OcnoBHoe ypaBHenue MKT https://m.edsoo.ru/ffoc4fde
26 AOGcomoTHas TeMIlepaTypa Kak Mepa CpeIHe KHHeTHUECKOW YHeprun Bu6muoteka [JOK
JIBIDKCHUS MOJIEKYJ1. YpaBHeHne MenneneeBa-Kianeiipona https://m.edsoo.ru/ff0c511e
27 3akoH JlambToHa. ['a30BbIC 3aKOHBI
28 JlaGoparopHas pabota «lccnenoBanne 3aBUCUMOCTH MEXKIy ITapaMeTpaMu
COCTOSIHUS Pa3pEeKEHHOTO ra3ay
29 N3ormporieccsl B HcaIbHOM Ta3e U UX rpaduueckoe mpeacTaBlIeHue Bubmmorexa LIOK
https://m.edsoo.ru/ff0c570e
| monenns Kormroras nounomm n pbom. Bryrpemas smepn biorera L1OK
https://m.edsoo.ru/ff0c5952
OJIHOATOMHOTO UJICAIBHOTO raza
31 Buasl Tenonepenaun bubmorexa HOK
https://m.edsoo.ru/ff0c5¢c36
32 VYV nenpHas TEMIIOEMKOCTH BelllecTBa. KOIMYeCcTBO TETIOTHI TPU bubmmoteka IIOK
Terionepenade. AauadbaTHbIi mpolece https://m.edsoo.ru/ff0c5¢c36
33 [lepBbIil 3aKOH TEPMOJAMHAMUKHU U €r0 IPUMEHEHUE K U30IpoLieccaM BH6H_HOTeKa LOK
https://m.edsoo.ru/ffOc5efc
34 Heob6patumocts nporieccoB B mpupoze. BTopoil 3akoH TepMOAMHAMUKA bubnuorexa LIOK
https://m.edsoo.ru/ff0c6230
35 [Tpunmun gevicteus n K11/ TenmoBoi MamyHbI ﬁgg:l;l;;;e;asi(ﬁj/ £f0c600a
36 Huxn Kapno u ero KIT
37 DKoJjoru4yeckue npoOaeMbl TETNIOIHEPTETUKH
38 O6o6mmarmuii ypok «MounekymnspHas ¢puzuka. OCHOBBI TEPMOTUHAMUKI Bubmmorexa LIOK

https://m.edsoo.ru/ff0c6938
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39 KonTtponsHas pabora no teme «MonekynspHas ¢puznuka. OCHOBBI Bu6muotexa [JOK
TEPMOIUHAMHUKH https://m.edsoo.ru/ff0c6a50

40 [TapooOpazoBanue u koHeHcanus. Mcnapenue u KuneHue bubmnorexa LIOK
https://m.edsoo.ru/ff0c63b6

41 AOGcCooTHas M OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa. HacblenHslil map bubmmorexa LIOK
https://m.edsoo.ru/ff0c64d8

42 Teeépnoe teno. Kpucrammmueckue u amop@Hblie Tena. AHU30TPONHS CBOMCTB Bbu6motreka [JOK
kpuctauioB. XKuakue kpucrawibl. COBpeMEHHbBIC MaTepUAIIBI https://m.edsoo.ru/ff0c65f0

43 [ImaBnenue u xpucraumsanus. Y JesbHas TEIUIOTa IUIABJICHMUS. bu6moreka [JOK
CyOnumariust https://m.edsoo.ru/ff0c6708

44 YpaBHeHHe TEII0BOro OanaHca bubmroreia LIOK
https://m.edsoo.ru/ff0c6820

45 DneKTpu3anus Tei. DIEKTPUIeCKUH 3apsi. J(Ba Buaa dJEeKTPUUECKUX bubmmoreka [JOK
3apsiioB https://m.edsoo.ru/ffOc6bcc

46 [IpoBOgHUKY, TUAAEKTPUKH U MTOJIYIPOBOIHUKH. 3aKOH COXPAaHEHUS bubmmnoreka HOK
SIIEKTPHUYECKOTO 3apsi/ia https://m.edsoo.ru/ffOc6bcc

47 Bsaumonencrsue 3apsnoB. 3akoH KynoHa. TouedHbIN 2IEKTPUUIECKUH 3apsi BH6H_HOTeKa LOK
https://m.edsoo.ru/ff0c6ced

48 Hanpssx€HHOCTB AnekTpudeckoro nois. [IpuHuun cyneprno3unmumn bubmmnoreka HOK
SIIEKTPHUYCCKHUX TOJIeH. JINHUKM HANPSHKEHHOCTH https://m.edsoo.ru/ffOc6df2

49 Pabora cun anekrpocratuueckoro nodis. [orennuan. PasHocts bubmuoreka [IOK
[IOTEHIINAJIOB https://m.edsoo.ru/ff0c6f00

50 [IpoBOIHUKY U IHUANEKTPUKH B DJIEKTPOCTATHUECKOM TOJIE. bubmuoreka [IOK
JusnexTpudeckas IpOHULAEMOCTb https://m.edsoo.ru/ff0c7018

bu6muoreka [JOK
51 DnektpoeéMkocTb. Konnmencarop https://m.e dsi.ru 10c7126

59 DNEKTPOEMKOCTh TUIOCKOT0 KOHJIEHCATOpa. DHEPIHsl 3apsyKEHHOTO bubmuoteka [IOK

KOHACHCaTopa

https://m.edsoo.ru/ff0c72c0
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53

JlabGopaTtopHast paborta "M3mepenue 31eKTpOEMKOCTH KOHIeHcaTopa"

[IpuHIMI IEWCTBUSA U IPUMEHEHUE KOHEHCATOPOB, KOMMPOBAIBHOIO

o4 amnrmnapara, CTpyHHOro npuHTepa. DIEKTPOCTaTUUECKas 3alluTa. 3a3eMJICHUE
AIIEKTPONPUOOPOB
55 DJIEKTPUUYECKUI TOK, YCIOBUSA €ro cyiiecTBoBaHus. [loctosunbii Tok. Crita
toka. Hanpsbxkenue. ConpoTtuiienune. 3akoH OMa 1J1d yyacTka 1enu
56 ITocnenoBarenbHOE, MapaJUIEIbHOE, CMEIIAHHOE COEAMHEHHUE ITPOBOJIHUKOB. bubmmoreka [JOK
JIabopatopHas pabora «M3ydeHne CMEIIAHHOTO COSTUMHEHHUS PE3UCTOPOBY https://m.edsoo.ru/ff0c74f0
o7 PaboTa 1 MOIIHOCTE MEKTPUIECKOTO ToKa. 3akoH [[xoymnsa-Jlenia brbmmorexa LIOK
https://m.edsoo.ru/ff0c7838
3akoH OMa aJ1d OJIHOM (3aMKHYTOM) 3neKkTpudeckoi nenu. Koporkoe
58 3aMLIKaHHe.I(JIa60paT0pH(a$[ pa6}(;TTa <3I/I3MeszHe 9Z[CHI/ICTO‘IHI/Ilz(a TOKa U bubmmorexa LIOK
https://m.edsoo.ru/ff0c7ae0
€ro BHYTPEHHETO COMPOTUBIICHUS
59 DneKTpOHHAs TPOBOJAUMOCTH TBEPBIX METAIUIOB. 3aBUCUMOCTD
COTIPOTUBIICHUSI METAIIJIOB OT TeMIieparypbl. CBEpXIpPOBOIUMOCTh
60 DJEeKTPUIECKUN TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITYYKOB
61 [TomynpoBoIHUKH, UX COOCTBEHHAs U MPUMECHasi TPOBOAUMOCTH. CBOUCTBA bubnmnorexa [JOK
p—~n-niepexoza. [TomynpoBoJHUKOBBIE IPHOOPHI https://m.edsoo.ru/ffOc84ae
62 DIIeKTPUUECKUH TOK B PaCTBOPaX M pacIijiaBax 3JIEKTPOIUTOB. bubmuoreka [JOK
DJIEKTPOTUTHYECKAS TUCCOIHAIINS. DIEKTPOITH3 https://m.edsoo.ru/ff0c82ba
63 DJIEKTPUUYECKUU TOK B Tazax. CaMOCTOSTEIbHBIM U HECAMOCTOSI TETbHBIA bubnuotexa [JOK
paspsia. Monaus. [Tnasma https://m.edsoo.ru/ffOc84ae
64 DnekTpuueckue MpruOOphl U YCTPOMCTBA U UX MPAKTUIECKOE TPUMEHEHHUE. bubmmoreka [JOK
[IpaBuna TexHUKH 6E30MACHOCTH https://m.edsoo.ru/ff0c86fc
. bubnanoreka IIOK
65 O6o0maromuii ypok «JIeKTPOIUHAMUKAY) https://m.edsoo.ru/ff0c88be
66 KonTponbhas pabota no teme «3nekrpoctaTuka. [locTosSHHBIN bu6muoreka [IOK

AIEKTPUYECKUM TOK. TOKM B pa3IMyHBIX Cpeaax»

https://m.edsoo.ru/ff0c8a8a
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67

PesepBublit ypok. KonTponbhas pabota o teme "JnekTpoguHaMuka'

bubnunorexa LIOK
https://m.edsoo.ru/ff0c8c56

68

PesepBublit ypok. O6o0maronmii ypok no remam 10 kiacca

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

bubnunorexa LIOK
https://m.edsoo.ru/ff0c8f6c



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KosanuyectBo
No 11/ Tema ypoka 4ACOB JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/bHbIE pecypChl
Bcero
1 [TocTossHHBIE MArHUTHI U UX B3auMojelcTBUEe. MaruutHoe noje. Bektop 1 bub6numoreka [IOK
MarHUTHON MHIYKIKU. JINHHM MAarHUTHON MHIYKIIHN https://m.edsoo.ru/ff0c9778
5 MaruuTtHoe nose npoBoAHuKa ¢ TokoM. OnbIT Opcrena. Bzaumopeiicrsue 1 Bbu6moteka [JOK
IIPOBOJIHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 JlaGopatopnas pabora «/3yueHre MarHUTHOTO TIOJISI KATYIIKA C TOKOM 1 Bubmmorexa HOK
https://m.edsoo.ru/ff0c98fe
eiicTBHe MarHUTHOTO I10JIs1 Ha ITPOBOIHUK ¢ TOKoM. Cuita Ammepa.
4 §a6opaTopHa;1 pabota «HCCJ‘IGI{O]I:aHI/IeH JeMCTBUS IOCTOSIHHOTO MI;FHI/ITa Ha 1 Bubmorexa IOK
https://m.edsoo.ru/ff0c9ac0
paMKy C TOKOM»
5 JleficTBHe MarHUTHOTO TIOJI Ha JBIKYIIYIOCS 3apsiKeHHY0 yactuily. Cuia 1 bubmuorexka [IOK
Jlopenna. Pabora cumsl Jlopenna https://m.edsoo.ru/ff0c9df4
5 DnexTpoMaruuTHas UHAYKIUs. [ToTok BekTOopa MarHuTHONW nHAYKIMU. D/1C 1
MHIYKIHMH. 3aKOH 3JIeKTpOMarHuTHoW nuaykuuu dapaes
7 JlaGopatopHnas padora «VccnenoBaHue sBICHUS JIEKTPOMarHUTHON 1 bubmuoreka [IOK
HHTYKITAH» https://m.edsoo.ru/ff0cal50
8 WNunykruBHOoCTh. SIBneHne camonnaykuuu. 31C caMOMHIYKIMH. DHEPIUs 1 bubmmnoreka HOK
MarHUTHOTO TOJISI KATYIIKU C TOKOM. DJIEKTPOMarHUTHOE T0JIe https://m.edsoo.ru/ff0ca600
TexHnueckue ycTpoiicTBa U UX MPUMEHEHHUE: TOCTOSTHHBIE MarHUTHI,
9 AJIEKTPOMArHUTHI, AIEKTPOIBUTaTENb, YCKOPUTENIN JIEMEHTAPHBIX YaCTHII, 1
WHIYKITUOHHAS T1eYb
10 Oo6o06maromuit ypok «MarauTHoe nose. DNeKTPOMarHuTHasi HHIYKIUS 1 Bubmmorexa HOK
https://m.edsoo.ru/ffOcab82
1 KonrtponbHas padora no reme «MaraHuTHoe 1nosie. JIeKTpoMarHuTHast 1 bubmuoteka [IOK

WHIYKIUSD)

https://m.edsoo.ru/ffOcad58
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CBoOoHBIC MEeXaHHUECKHE KoyieOaHus. ['apMoHuYeckre KojaeOaHusl.

bubnunoreka LIOK

12 YpaBHEHHE rapMOHUYECKHX Kojicbanwuii. [IpeBpaliieHre s3Hepruu https://m.edsoo.ru/ffOcaf06
13 Jlaboparopuas pabota «lcciienoBanre 3aBUCIMOCTH TIEPHUO/Ia MAJTBIX
KOJIeOaHMIi Tpy3a Ha HUTH OT JJIMHBI HUTH M MacChl TPy3a»
Konebatensubid KoHTYp. CBOOOHBIE IIEKTPOMAarHUTHBIE KoJieOaHUs B
14 U/ICATEHOM Kone6aTen}${0M KOnype. AHanfrHﬂ MEXKIYy MEXaHUYECKHUMU U bubmmorexa LIOK
AIIEKTPOMATrHUTHBIMHU KOJIEOaHUSIMHU https://m.edsoo. 1L/fT0CHB20
15 ®opmyna Tomcona. 3akoH COXpaHEHHS PHEPTHH B HICATHHOM KOJICOaTEIbHOM bubmmorexa LIOK
KOHTYpE https://m.edsoo.ru/ff0cb9c4
16 [IpencraBnenne o 3aTyxaromux KojaeOaHusX. BeiHyK/IeHHbIE MEXaHHUECKUE Bbu6mmotreka [IOK
KosieOanus. Pe3oHanc. BbIHYKICHHBIC AJIEKTPOMArHUTHBIC KOJICOAHHSI https://m.edsoo.ru/ff0cbb86
[lepemennbn Tok. CHHYCOMIANIbHBIA IEPEMEHHBIN TOK. MOITHOCTH
17 He}fI))eMeHHOFO TOKA. AM}rImI/ITI}[ILLHoe u z[eur“::TByfomee 3Ha4YEHHE CHJIBI TOKA U Bubmmorexa IOK
https://m.edsoo.ru/ff0cbd34
HaIpPsSOKEHUS
18 Tpancdopmarop. [IponszBoacTBo, nepeaaya U NOTpeOIEHUE FITEKTPUIECKOM
SHEPTUH
19 YCTpolCTBO M MPAKTUYECKOE TPUMEHEHUE AIIEKTPUUECKOTO 3BOHKA, bubmuoreka [IOK
reHepaTopa MepeMeHHOro TOKa, IMHUH 3JIeKTporepeaad https://m.edsoo.ru/ff0cc324
20 DKOJIOTHYECKHE PUCKU IIPU TIPOU3BOJICTBE BHGKTpf)BHepFI/II/I. Kynbrypa
MCTIOJIB30BAHUS DJICKTPOIHEPTUH B TOBCETHEBHON KU3HU
21 MexaHn4eckue BOJIHBI, YCIOBUS pactipoctpanenus. [lepuon. Ckopoctb bubmuoreka [IOK
pacrpocTpaHeHHs U AJTUHA BOJIHBL [lonepedynsie ¥ mpo10sIbHbIE BOJTHBI https://m.edsoo.ru/ff0cca54
but6mmoreka [IOK
22 3Byk. CkopocTh 3ByKa. I poMKkocTh 3ByKa. Beicota ToHa. TemOp 3Byka https://m.edsoo.ru/ffocecOc
23 DJeKTPOMarHUTHBIE BOJIHBI, UX CBOUCTBA M cKopocTh. [lkana bubnmorexa LIOK
3JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [TpuHIMIIB paAMOCBS3U U TeNEBHCHUS. Pa3BuTHE CPENICTB CBS3H.

Pagnomnokanus
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bubnunoreka LIOK

25 Konrponsnas padora «Konebanus 1 BOJTHBD) https://m.eds0o.ru/ff0cc6fe
26 [IpssMonMHENHOE pacpOCTPaHEHHUE CBETA B OJHOPOAHOM cpene. Toueunsii Bu6muoteka [JOK
UCTOYHHK cBeTa. JIyd cBeTa https://m.edsoo.ru/ff0cd350
97 OTtpakeHue cBeTa. 3aKOHBI OTpakeHus cBeta. [locTpoeHne n300paxeHUN B bubmuorexa [{OK
IUIOCKOM 3€pKaJie https://m.edsoo.ru/ffOcd4e0
28 [Ipenomnenue ceera. [lonHoe BHyTpeHHee oTpaxenue. IIpenensHblil yroiu Bbu6moteka [JOK
MIOJIHOTO BHYTPEHHETO OTPasKCHHS https://m.edsoo.ru/ffOcd7f6
29 Jlaboparopuas padota «3MepeHue mokas3aresns IpeIoMIICHUS CTEKIIa» brbmmorexa LIOK
https://m.edsoo.ru/ff0cd67a
30 Jlunzel. [loctpoenue nzodpaxenuit B muuaze. @opmyra TOHKOM JTUH3HL. bubnnorexa [JOK
YBeJIMYCHUE JINH3BI https://m.edsoo.ru/ff0cddle
31 Jlaboparopuas padota «VcciienqoBanre CBONCTB N300paKCHHUI B JTMH3AX)
32 Hucnepcus ceera. CloxxHbIi coctaB 6esoro cera. Lper. JlabopaTopHast
paborta «HabmrogeHne 1ucrepcun CBeTay
33 Wntepdepennus ceera. Audpakuus ceera. JJudpakunonnas pemeérka ﬁgg:j/(;:ziiﬁ_ﬁ/ﬁoce 422
34 [TonepeunocTs cBeTOBBIX BOJH. [losspr3anus ceera bubmmorexa LIOK
https://m.edsoo.ru/ff0cf02e
35 Onrtuyeckue mpuOOPH! U YCTPONCTBA U YCIOBUS UX O€30MaCHOTO MPUMEHEHUS
36 I'paHuLIBI TPUMEHUMOCTH KIIACCUYECKOU MeXaHUKHU. [locTynaTel cienalbHOU bubmuoreka [IOK
TEOPUH OTHOCUTEIBHOCTU https://m.edsoo.ru/ff0cf862
37 OTHOCHTENBHOCTH OJHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHU U COKPAILICHUE bubnuotexa [JOK
JUTAHEI https://m.edsoo.ru/ff0cfad2
38 OHeprus U UMIYJIbC PENSITUBUCTCKOW YacTHULbl. CBsA3b MACCHI C SHEPTUEU U bubmuoteka [IOK

HUMITYJIBCOM. SHCpI‘I/IH ITOKOA

https://m.edsoo.ru/ffOcfc68
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39 Kontponsnas padora «OnTrka. OCHOBBI CHIEIHATIBLHON TEOPUHU Bu6mmoteka [JOK
OTHOCHTEIbHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®otonsl. opmyna [Inanka. DHeprus 1 UMIyasc GpoToHa ﬁggﬁ?;;é;iiﬂlj/ﬁoc fel6
41 OtkpeiTHe u uccnenoBanue horodddekra. OnbiTel A. I'. CToneroBa ll’?tl/tlr?::l;l/:.e;asf)lt).orllf/ffOCffc 4
4 3akonbl porodddekra. YpaBHenue Dunmrerna s Gotodrddekra. «KpacHas bubmmoreka [JOK
rpanuna» Gorosddexra https://m.edsoo.ru/ff0d015e
43 Jasnenne cBera. Onwitel [1. H. JIeGeneBa. Xumudeckoe qeWCTBHE CBETa ﬁggg?;:ﬁé;ii?’ﬁ/ﬁo 40436
44 TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHUE: (POTOIEMEHT,
¢doronaTuuK, cCoaHEeyHast 6arapes, CBETOAUO/
45 Pemtenue 3amay mo reMe «DI€MEHTHI KBAHTOBOW OIITUKI) bubmorexa HOK
https://m.edsoo.ru/ff0d0302
46 Monens atoma Tomcona. OnbiTel Pezepdopaa mo paccestHuO o-4acTHIIL. bubmmnoreka HOK
[TnanerapHast MoJesTb aTOMa https://m.edsoo.ru/ff0d091a
bubmuoreka [IOK
4 Hocrynarst bopa https://m.edscl)lo.ru/fdeOafa
48 N3nyuenue u normnouieHue GOTOHOB MPH MEPEXOE aToMa C OJTHOTO YPOBHS bubmmnoreka HOK
SHEPruM Ha Jpyroi. Buabl ciekTpoB https://m.edsoo.ru/ff0dOafa
49 Bonnossle cBoricTBa yactull. Bonnsl ne bpouisa. KopryckynspHO-BOJIHOBOW bubmuorexa [IOK
nayanu3M. CIIOHTaHHOE M BBIHYKICHHOE U3ITyYCHHE https://m.edsoo.ru/ff0d0ca8
50 OTkpeiTHe paguoakTuBHOCTH. OnbITH Pezepdopaa no onpeaeneHuio cocraBa bubmuoreka [IOK
PallMOaKTUBHOTO U3ITyYSHHS https://m.edsoo.ru/ff0d0fd2
51 CaouctBa anbda-, 6era-, ramma-u3inydeHus. BausHue paaroakTHBHOCTH Ha
KHUBBIE OPTaHU3MBI
59 OTkpbITHE TPOTOHA U HEWTpOoHA. V30Tonbl. Anbda-pacnaj. DIeKTPOHHBIN U bubmuoteka [IOK

MO3UTPOHHBIW OeTa-pacna. ['aMma-u3aydeHue

https://m.edsoo.ru/ff0d1162
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OHeprus cBA3M HYKJIOHOB B sipe. SnepHble peakuuu. SaepHbld peakTop.

bubnunoreka LIOK

53 [Tpo6ieMbl, MEPCIIEKTUBBI, IKOJOTHUECKUE aCIICKThI SAEPHOU SHEPTETHKH https://m.edsoo.ru/ff0d1356
OneMeHTapHbIe YacTHIIBI. OTKPBITHE MO3UTPOHA. MeTOo b HAOIIOIEHUS U BuGmorexa LIOK
o4 perHCTpaLu:m AJIEMEHTAPHBIX YaCTHII. Kpglrm,m cToi «DyH/1aMEHTaJIbHbIE https://m.eds0o.ru/ffod0e3s
B3aUMOJICUCTBHA. ENMHCTBO (PM3NUECKOW KAPTHHBI MUPA»
55 Bun 3831000 HeOa. Co3Be3us, SpKUE 3BE3/IbI, IUNIAHETHI, KX BUIUMOE
neukeHne. CoaHeyHas cuctema
56 Connue. Conneunas akTUBHOCTh. McTounuk sneprun ConHia v 3B€37
3BE3/1bl, UX OCHOBHBIE XapPAKTEPUCTUKU. 3BE3/bI ITTABHOU
o7 rocJeoBaTeTbHOCTH. BHyTpennee crpoenue 38€371. CoBpeMEHHBIE
IIPE/ICTAaBICHMSI O IPOUCXOXKIEHUU U 3BOMtoIH CoJTHIA U 3BE3]T
58 Mnineunsid [1yTe — Hama 'anaktuka. [lonoxenue u npmxenue CosHa B
lNanakTtuke. ['anmakTuku. YepHbIE ABIPHI B A1pax rajJakTHK
59 Bcenennas. Pa3z6eranue ranaktuk. Teopust bonbiioro B3peiBa. PenukroBoe
n3ilyueHue. MeraranakTuka
60 Hepermennsie npo0aeMbl aCTpOHOMUHT
61 KonTtponbHast pabota «1€MEHThl aCTPOHOMHHU U aCTPODUZUKH»
62 O6o0maromuii ypok. Poib ¢pu3uku u acTpOHOMUN B SKOHOMUYECKOH,
TEXHOJIOTUYECKOH, COLIMANbHOM U 3THYECKOH chepax IesTebHOCTH YelloBeKa
63 O606matomuii ypok. Poib 1 MecTo pU3MKU U aCTPOHOMHUH B COBPEMEHHOMN
Hay4YHOU KapTHHE MHpa
64 Ob6o06maromuit ypok. Posib puznueckoit Teopun B popMUpOBaHUU
NpeJCTaBICHUN 0 (PU3NYECKON KapTHHE MUPA
65 O6o06maronuii ypok. Mecto pusnueckoit KapTUHBI MHpa B OOIIEM PSIAY
COBPEMEHHBIX ECTECTBEHHO-HAYUHBIX NIPEACTABIEHUI O IPUPOJIE
66 PesepBHbIil ypok. MarauTHOE T0J1€. DIEKTPOMAarHUTHAS HHIYKIIUS
67 PesepBHblit ypok. OnTrka. OCHOBBI ClIELIMATIBHON TEOPUU OTHOCUTEIBHOCTU
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68 Pezepusiii ypok. KBantoBast pusuka. D1eMeHTbI aCTPOHOMHH U aCTPODUZNKU

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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