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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uke 06a30BOro YpPOBHSI Ha YPOBHE CpEIHEro OOIIero
oOpa3zoBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUN M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbIX B OI'OC
COQO, a Ttakxke ¢ yu€roMm QenepanbHOil padodeil mporpaMMbl BOCHHUTAHUS H
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTeNIbHBIX
OpraHu3alusiax Poccuiickon Qdenepanny, peanu3yrommnux OCHOBHBIE
oOpa3oBaTeIbHbIE IPOTPAMMBI.

Copnepxanue mnporpaMmbl MO (U3MKE HampaBieHO Ha (QopMUpOBaHHE
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHupa oOyyawomuxcs 10-11 knmaccoB mipu
oOydeHHH X Qu3rKe Ha 6a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-/ESITEIbHOCTHOTO
nonxona. Ilporpamma no ¢usuke coorBerctByeT TpeboBanusiMm O®I'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM U METANpeAMETHBIM pe3ybTaTaMm
oOydeHHMsI, a TaKkKe YUYUTHIBAET HEOOXOJWMOCTh pealu3alrUd MEXKIPEIMETHbIX
CBs3ell (PU3MKM C EeCTECTBEHHO-HAyYHBIMU Y4eOHBIMHM TMpeameTamu. B Heil
OTIPEJICIISIIOTCS. OCHOBHBIE IENM M3Yy4eHUsS (PU3UKU Ha YPOBHE CpPEIHEro OOIIero
o0Opa3oBaHus, TUIAHUPYEMbI€ PE3yJIbTaThl OCBOCHHS Kypca (PU3MKH: JTUYHOCTHBHIE,
MeTarpeaIMeTHbIe, TpeAMeTHbIE (Ha 6a30BOM YPOBHE).

[Iporpamma no gu3uke BKIIOYAET:

e IUIAHUPYEMBIE PE3yJIbTaThl OCBOCHHUS Kypca Pu3nKu Ha 6a30BOM YPOBHE, B

TOM YHKCJIE TIPEIMETHBIE PE3YyJIbTATHI IO TOJIaM 00YUCHHUS;

e coaepxkaHue yueOHoro npenmera «Pusukay no rogam o0y4eHUsl.

dusrka Kak Hayka o Hambosee OONIMX 3aKOHAX IPUPOJBI, BHICTyHas B
KayecTBe yueOHOro mpeaMeTra B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUN 00 okpyskaromeM mupe. LlIkonpHBIN Kype PU3HKH — CHCTEMOOOpa3yIOMINiA
IS €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEAMETOB, OCKOIbKY (PHU3NUECKHE 3aKOHbI
JIe)KaT B OCHOBE TMPOIIECCOB M SIBJICHWH, H3y4yaeMbIX XHMHEH, Omoyoruew,
bu3mdeckoii reorpadueri u  acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHue (QU3MYECKUX 3HAHUW  OMpedeNseT XapakTep ©  pa3BUTHE
pa3HOOOpa3HBIX TEXHONOIMH B cdepe DSHEpPreTHUKH, TPaHCIOPTa, OCBOCHUS
KOCMOCA, TMOJIyYEHUsS HOBBIX MAaT€pUaNIOB C 3aJaHHBIMU CBOMCTBAMHU WU JPYTHUX.
W3ydyenue (Qu3MKM BHOCUT OCHOBHOW BKJaa B (POpMHpOBaHHE ECTECTBEHHO-
HAy4YHOW KapTHUHBI MHpa OOydYaroImmuxcs, B (HOPMHUPOBAHWE YMEHUW MPUMEHSTH
HAyYHBIH METO/]T TO3HAHUS NP BHITIOJTHEHUH UMH YI€OHBIX NCCIICTOBAHMM.

B ocHOoBY kypca ¢Gu3MKK JJ11 YPOBHS CpeIHEro oO0Iero oOpa3oBaHUs
MOJIOKEH PsAJl UJIe, KOTOpblE MOXKHO paccMaTpuBaTh KaK MPUHIMIBL €ro
MIOCTPOEHUS.
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Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTHYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/esioB (PU3MKHU, BKIIOUAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (U3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HeW Marepuan Kypca (GU3HKU
o0ObeUHEH BOKpYr @Qu3nyeckux Teopud. Beaymmum B Kypce sBiseTcs
(opMUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puu, BEUIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzainus TpeArnosara€T HCIOIb30BaHHE
IYMaHUTApHOTO TOTEHLMaNa (U3MYECKOW HAyKH, OCMBICIICHHE CBSI3U Pa3BUTHUS
¢u3uku ¢ pa3BuTMEM OOIECTBAa, a TaKkKe C  MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMHU MPOOIeMaMH.

Hoess  npuknaonoti Hanpaenennocmu. Kypc ¢usuku mnpenmnosaraet
3HAKOMCTBO C IIMPOKHM KPYIrOM TEXHUYECKUX U TEXHOJIOTMYECKUX MPUIIOKEHUN
U3YYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocusayuu peannusyeTcsi TOCPEICTBOM BBEJCHUS DJIEMEHTOB
collepKaHMs, TOCBAIIEHHBIX HKOJIOTMYECKUM TpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHUKH M TEXHOJOTHH, a Takke 00CYXICHUS
po0JIeM pallMOHAIBHOTO MPUPOJOTOIB30BAHUS U IKOJIOTHUECKONU O€30MaCHOCTH.

CrepXKHEBBIMHM DJIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBaHus SBISIOTCA (U3HUYECKHE Teopuu ((POopMUpPOBAHUE MPEACTABICHUMA O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHUUIIOB B  COBPEMEHHBIX MPEACTABICHUAX O MPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, JJIsI ONUCAHUSI €CTECTBEHHO-HAYYHBIX SIBICHUN U
IIPOIIECCOB).

CHCTeMHO-/IeSITEIBHOCTHBIN MOAX0] B Kypce (U3UKU peaqu3yeTcs Mpexie
BCEro 3a CU€T OpPraHM3alliU SKCIEPUMEHTAIBHON NEATeTbHOCTH O0YYaronnxcs.
st 6a3oBoro ypoBHS Kypca GU3MKA — OTO HCIOJIB30BAHHE CHCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIIEPUMEHTOB M JIAOOpPaTOpHBIX pador,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OOMIUN CIIHUCOK YUYCHHYECCKUX
PaKTHYECKUX paboT. BolaeneHue B yka3aHHOM IepeyHe JIabopaTOpHBIX padorT,
IIPOBOJAMMBIX JUISI KOHTPOJS W  OLEHKHM, OCYIIECTBIACTCA Y4YaCTHUKAMH
00pa30BaTeIbHOrO IMpoLecca MCXOJAsS U3 OCOOCHHOCTEH IJIaHUPOBAaHUS H
ocHamleHuss kaOuHeta ¢u3uku. [lpm sTomM oOecmeunBaeTcs OBJAJCHHE
O0y4aloUMMHUCS YMEHHUSIMH TNPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3MYECKUX BEJIMYMH U [OCTAHOBKY ONBITOB [0 IPOBEPKE
IIPEIOKEHHBIX THIIOTES.

bonpmioe BHMMaHWE YIENAETCS PEIICHUIO PACUYETHBIX M KAaYECTBEHHBIX
3anay. Ilpu 3TOM A pacu€THBIX 3a/1ad NPHOPUTETOM SIBISIOTCS 3aJadyd C SIBHO
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3aJIaHHON (hU3UYECKON MOJIEIIBIO, TTIO3BOJISIOIINE MPUMEHSATh H3YYCHHBIC 3aKOHBI
3aKOHOMEPHOCTH KaK M3 OJHOTO pas3fenia Kypca, TaK U MHTETPUPYS 3HAHUS W3
pa3HBIX pa3nesoB. J[s KauecTBEHHBIX 3a/1ay MIPHOPUTETOM SIBIIIOTCS 3aJaHUs Ha
OoOBsSICHEHHE TPOTEKaHWS (PU3MUYECKHX SBICHUH W TIPOIECCOB B OKpYXKaromiei
KU3HU, TpeOyroIme BbIOOpa (U3MYECKOW MOJENTH IJIs CHUTyallduu IPaKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpedoBanusiMu PI'OC COO k maTepuanbHO-
TEXHUYECKOMY OOeCleYeHnt0 y4eOHOro mporecca 0a30BBId ypOBEHb Kypca
bu3MKKM Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHusl JOJKEH U3y4aThCsl B YCIOBUSIX
NIPEIMETHOTO KaOWHeTa (PU3MKM WM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB €CTECTBCHHO-HAYYHOTO IMHUKIa. B kaOuHeTe (M3UKU JIOJDKHO OBITH
HEeoOXxoauMoe J1labopaTopHOe OOOpYJIOBAHME ISl BBINOJTHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YUYCHUUYCCKUX MPAKTUYCCKUX PAbOT U JCMOHCTPAIMOHHOE
o0opy10BaHUE.

JlemoHCTpanimoHHoe 00opynoBaHue (OpPMHPYETCS B COOTBETCTBUU C
NPUHIIMIIOM MHHUMAJIBHOW JIOCTATOYHOCTH U  00OECIICUMBACT TIOCTAHOBKY
NEPEUMCICHHBIX B MporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpaluid s
UCCJICIOBAHUSA  UW3Y4YaeMbIX SIBJICHHMH M  TPOLECCOB, OMIHMPUYECKUX H
(dbyHIaMEeHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe o0OOpyqOBaHUE [JIsi YYCHUUYECKUX MPAKTUYECKUX padoT
dopMupyetcsi B BUie TEMaTHYECKUX KOMIUIEKTOB M OOECIeYMBAETCA B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydYammuxcsi. TemMaTH4YeCKHe KOMIUICKTHI
71a00paTOpHOTO OOOPYIOBAHMS JOKHBI OBITh TOCTPOSHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IM(POBBIX MPUOOPOB, a TaKKe KOMITBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE ITUGPOBBIX JabOpaTOpHil.

OCHOBHBIMH HEJIIMU U3y4CHHS (U3UKH B 00111eM 00pa30BaHUM SBIISIFOTCS :

e (opmupoBaHne HWHTEpecCa W CTPEMJICHHS OOYYaIOUUXCS K HAydYHOMY
U3YYCHHUIO TPUPOJBI, PAa3BUTHE WX HWHTEJUICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUS B (HOPMHUPOBAHUE
UCCJIEIOBATEIHCKOTO OTHOIIEHHUS K OKPY)KAIOIIUM SIBICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PEHHSI KaK pE3yJbTaTa H3yYCHUS
OCHOB CTPOCHHMSI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (opmupoBaHne yMeHUH OOBSICHATH SBICHUA C HCIOJIB30BAHHEM
dbu3HUeCKUX 3HAHUIN W HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBaHme MpeACTaBICHUN O poiu (DU3UKH IS PA3BUTHSA JPYTHUX
€CTECTBEHHBIX HAYK, TCXHUKH U TEXHOJIOTHH.
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JlocTikeHne »THX Ieneid 00ecreynBaeTcs pEelIeHHeM CIEIYIOMUX 3a7ad B
rpoiiecce u3yueHus Kypca GU3UKU Ha YPOBHE CPETHETO 00IIero 00pa3oBaHUs:

npuoOpeTeHue CHUCTEMBI 3HAHUU 00 o01mux buzmyecKux
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUsIX, BKJIIOYAs MEXaHHUKY,
MOJIEKYJISIpHYIO  (DU3UKY, OJJIEKTPOAMHAMUKY, KBAaHTOBYIO (H3UKY U
AIIEMEHTHI acCTPOPU3UKH;

dopMHUpOBaHUME YMEHMH MNPUMEHATH TEOPETUYECKHE 3HaHUS s
OoObsCHEHHUS (PUBNYECKUX SBJICHUUM B TPUPOAEC U IS TPUHATHS
NPAKTUYECKUX PEUICHUIN B TOBCEAHEBHOM KU3HU;

OCBOEHHE CIOCOOOB pEIICHHs pa3IMYHBIX 3aJad C SIBHO 3aJaHHOU
¢uznuecko MoJenbIo, 3ajay, MOAPa3yMEBAIOUIUX CaAMOCTOSITEIbHOE
co3gaHue pu3NUecKod MOJEINH, aJIEKBAaTHON YCIOBUSM 3a/1a4H;
NOHMMaHUe (PU3NYECKUX OCHOB W NPHUHIIMIOB JEHCTBUS TEXHHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOIECCOB, UX BIUSHUSA Ha OKPY>KAIOIIYIO
cpeny;

OBJIaJICHUE METOJIaMU CaMOCTOSATEIBHOTO TUIAHUPOBAHUS U TPOBEIACHUS
(¢u3nyecKkux HKCHEPUMEHTOB, aHAIN3a M UHTEpPIpEeTaluuyd HHPOpMaIuy,
OIIpe/IeNICHUS TOCTOBEPHOCTHU MOJYUYEHHOTO Pe3yJIbTaTa;

CO3/1aHHE YCJIOBUM NJIs1 Pa3BUTHsSI YMEHUH NMPOEKTHO-HCCIIEA0BATEIbCKOM,
TBOPYECKON JIEATEIbHOCTH.

Ha wuzyuenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHETO OOIIETo
obOpazoBanus otBoauTcs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIEIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipemmaraemerii B mporpaMMme 1o (HU3HMKE IepeyeHb Ja0OpaTOPHBIX U

NPAKTHYECKUX pabOT SBISETCA PEKOMEHIOBAHHBIM, YUYWTEIh JI€TAeT BBHIOOD

NPOBEACHUS JIA0OPATOPHBIX pabOT W ONBITOB C YYETOM HMHIUBUAYATBHBIX
0COOEHHOCTEN 00yYarOIIUXCs.
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COIAEPKAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3duka u MeTOAbl HAYYHOI'0 TO3HAHMS

®usuka — Hayka o npupone. Haydnble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
Mupa. Ponp dSkcrieppuMeHTa W TEOpUM B IPOLIECCE MO3HAHUS IPUPOJBIL.
DKCHepUMEHT B (PU3HUKe.

MopenupoBanue (U3MYECKUX SIBICHUN M MpolieccoB. HayuHble THmoTesbl.
duznyeckue 3aKOHbI U TeOpUH. ['paHUIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
[IpuHIMD COOTBETCTBUS.

Ponb u mMecto ¢u3Mku B (GOPMHUPOBAHUU COBPEMEHHON HAy4yHON KapTUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIFOJIEH.

Jlemoncmpayuu

AnHanoroBele U UU(POBBIE HM3MEPUTENbHBIE MPUOOPHI, KOMITBIOTEPHBIE
JATYUKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe aABMkeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHIKEHUSI.
Cucrema otcuéra. Tpaekropus.

[lepemenienne, ckOpoCTh (CpeAHsii CKOPOCTb, MTHOBEHHAas CKOPOCTb) U
YCKOPEHUE MaTepUaIbHON TOYKH, MX IMPOEKIMH HAa OCH CHUCTEMBI KOOpPAHMHAT.
CiioxeHue nepeMenieHu U CJI0KEHUE CKOPOCTEN.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKeHHE. | paduku
3aBUCUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOpPEHHsS, IyTH U MEepEeMEUICHUs
MAaT€pPUAIbHOU TOYKU OT BPEMEHU.

CBoOomHoe nazieHre. Y CKOpeHHe CBOOOTHOTO ITaICHHUS.

KpuBonunennoe  nBmkeHue. JIBMKEHME  MaTepuadbHOM TOYKH IO
OKPYKHOCTH C IMMOCTOSSHHOM MO MOJYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopocTtsk. [lepron u gacrota odpamenus. LleHTpocTpeMuTensHOe YCKOPEHUE.

TexHnueckue yCTpOWCTBA UM IPAKTUUYECKOE NPUMEHEHHE. CHUIOMETP,
JNBH>KEHUE CHAPSAIOB, LIENTHBIE U PEMEHHBIC NIEPEAAYH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WLTKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeoOpazoBaHue NBUKEHUM C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KEHHOM MPOCTPAHCTBE.
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HaGnronenne aBvkeHHsI Teja, OpOILIEHHOTO TMOJ YIioM K TOPU3OHTY H
TOPU30HTAIIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHMUS.

Hanpagnenne ckopocTy Ipu ABUKEHUHU MO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

N3ydyeHne HEpaBHOMEPHOTO ABMKEHHUS C LIEJIbIO ONMPEAEICHUS MIHOBEHHOU
CKOpOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, TPONUICHHBIMM TEIOM 3a
MOCJIEIOBATEIILHBIE pPaBHbIC MPOMEXKYTKH BpPEMEHH MpPU PABHOYCKOPEHHOM
JIBH>KEHUU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3ydenune nBUKEHMS 1IapuKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus Tena, OpoIeHHOro TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipuamun  otHocurenbHOCTM  [amunes. IlepBeii  3axkoH  HproToHa.
NuepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpuniun cynepno3unuuu cui. Bropoit 3akoH HeroToHa
IUIs1 MaTepuanbHOi Touku. Tpetuil 3akoH HproTOHA 111 MaTepUalbHbBIX TOYEK.

3akoH BcemupHoro Ttirorenus. Cuna Tsbkectu. IlepBas kocMuueckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (MoKosi, CKOJIbKeHUs, kaueHus1). Cuna tpenus. Cyxoe
tpenne. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koaddumment tpenus.
Cuita conpoTUBIIEHUS MPU IBH>)KEHUU TeJa B KUIKOCTU WJIU ra3e.

[TocTynarenpHO€ M BpanaTeabHOE JBUYKEHHUE a0COIOTHO TBEPIOTO TENa.

MOMEHT cuiabl OTHOCUTENIBHO OcCH BpauieHus. llnedo cuibl. YcnoBus
paBHOBECHS TBEPJIOTO TENA.

TexHuuecknue yCTPOMCTBA M MPAKTUYECKOE IPUMEHEHHE: IOAIIUIIHUKM,
JNBH>)KEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHne nHEpIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOMIUX TE.

Bropoii 3akoH HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHEHME CHJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.

VYcnoBus paBHOBeCHs TBEPAOTro Tena. Buasl paBHOBECHSI.



JlemapramenT oGpazoBanus AnMuHKCTpaiuH r. ExatepunGypra
MyHHIHMIATBHOE aBTOHOMHOE 061Ie00pa30BaTEIbHOE YIPEKICHHE CPEHss 06meodpasopaTebHas mKoa Ne 36 um. M.IL. Oxuniosa
620078, r. Exarepuntypr, yir. Mansimesa, 134 ten. 8(343) 374-02-91,
e-mail: soch36 @eduekb.ru
Vuenuueckuii skcnepumenm, nabopamopHsvie pabomoi
N3yuenue nBuxeHus OpycKa 1Mo HaKJIOHHOM MIOCKOCTH.
UccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3UHOBOM 00pas3iie, OT ux AedopMaIum.
HUccnenoBanue yciioBUli pPaBHOBECHS TBEPIOrO TeENA, HMEIOLMIETO OCh
BpAILICHUS.
Tema 3. 3akoHbl cOXpaHeHUA 8 MEXAHUKE
NmMnynbee MarepuanbHOW TOUYKHM (Tejia), CHUCTEMbl MaTepUAIbHBIX TOYEK.
NMnynbC cuibl M U3MEHEHUE UMIYJbCa Tela. 3aKOH COXPAHEHUS HMITyJbCa.
PeaktrBHOE IBHKEHHUE.

Pabota criibl. MOIIHOCTE CHIIBL.

Kunetnueckass sHeprusi marepuaibHOW TO4YkH. TeopemMa 00 H3MEHEHHUH
KMHETHYECKON DHEPTHH.

[ToTenumanbHas DHEPTHS. [ToTennuanbHast SHEPrus yIpyro
nedopMUpOBaHHONW  TIpYKuUHBIL.  [loTeHIManpHass dSHeprusi Tena  BOJIU3HU
NOBEPXHOCTH 3E€MJIN.

[loTeHuManbHble W HENOTEHUWAJbHBIE  CHJIBL. CBsizp  paboThHI
HEMOTEHIUAJIbHBIX CWJI C M3MEHEHUEM MEXaHWYECKOW SHEpruu CHUCTEMBI TeEIl.
3aKOH COXpaHEHHSI MEXaHUYECKOW SHEPTHUN.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne ycTpoWcCTBAa M MPAKTUYECKOE IMPUMEHEHHE: BOJIOMET, KOIED,
NPY>KUHHBIA MMUCTOJIET, JBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHSI UMITYJIbCA.

PeaxTuBHOE IBMKEHHE.

[Tepexo MOTEHNUAIBHON YHEPTUU B KHHETHYECKYIO U 00OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3yyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 IBYX OIAMHAKOBBIX
HUTSAHBIX MAaATHUKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHUYECKOW IHEPrUu
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pazngea 3. MousiekyasipHasi pu3ukKa ¥ TepMOAMHAMMKA
Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU meopuu
OCHOBHbBIE TOJIOKEHUS MOJEKYISIPHO-KMHETUYECKON TEOPUHU U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBmxkeHue. uddysusa. Xapaktep IBHKEHUS U
B3aUMOJICMCTBUSI YaCTHUI[ BeniecTBa. MOJEIN CTPOCHHUS Ta30B, >XUIKOCTEH U
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TBEPABIX TN U 00BSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojeneid. Macca u
pa3mepsl Mosiekyl. KonnuectBo Beniectna. [loctosHuass ABorajpo.

TemmoBoe paBHOBecue. Temmeparypa u €€ usmepenue. lllkana temneparyp
Llenbcus.

Mopens  upeambHOro rasza. (OCHOBHOE  ypaBHEHHE  MOJEKYJISPHO-
KMHETUYECKOW TEOpHHM HACaIbHOro raza. AOCONIOTHas TeMmIepaTrypa Kak Mepa
CpellHEe KWHETHYECKON HHEpruM TEeIUIOBOTO JBWKEHUs dactull rasza. [llkana
temrnieparyp KenbBuHa. 1'azoBbie 3akoHbl. YpaBHeHue MennaeneeBa—Kianeipona.
3akon JlanbroHa. M3ompoleccsl B UaA€abHOM ra3e ¢ MOCTOSSHHBIM KOJUYECTBOM
BenlecTBa. ['paduueckoe mnpencTaBIeHUE H30IMPOIIECCOB: H30TEpMa, H30X0pa,
uzobapa.

TexHuuyeckre ycTpoilcTBA M NPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OGapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHUE BellecTBa, (ororpaduu
MOJIEKYJI OPraHMYeCKUX COSAMHEHUM.

OmnbiTel 10 U Gy3Un )KUIKOCTEH U Ta30B.

Mopenb 6pOyHOBCKOTO ABUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKa3bIBAOIIIHE CYILIECTBOBAaHHE MEKMOJIEKYIISIPHOTO
B3aMOJICHCTBHS.

Mogens, HILTIOCTpUPYIOLIAsi IPUPOAY AABJICHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WIUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJICAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3JyXa B KJIACCHOM KOMHAT€ HAa OCHOBE HM3MEPEHHUI
00BEMa KOMHATHI, IaBIICHUS U TEMIIEPaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXKy TapaMeTPaMU COCTOSIHUS Pa3pesKeHHOIO
rasa.

Tema 2. OcHosvl mepmoOuHaAMUKU

TepMoauHamuueckass cucteMa. BHYTpeHHssI 3HEPruss TEPMOJUHAMUYECKOU
CUCTEMBI U criocoObl €€ n3meHeHus. KonmuecTBo TemnoTsl U padora. BHyTpeHHss
SHEpPrusi  OJHOATOMHOTO  HWJealbHOro  Ta3a.  Buasl  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKLIHS, U3IyUYEHUE. Y IeJIbHAs TEIUIOEMKOCTh BEIIECTBA.
KonndecTBo TEMIOTHI IpH TEIIONEpesaye.

[lonsitue 00 amuabaTtHOoM mponecce. IlepBbIii 3aKOH TEPMOJMHAMUKH.
[IpuMeHeHue mepBOro 3akOoHa TEPMOJMHAMHUKUA K u3ompoieccaM. ['paduueckas
UHTEpIpeTanus padoThl rasa.
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Bropoii 3akon Tepmonunamuku. HeoOpatumMocTh NpoLieccoB B PUPO/IE.

TemmoBble  mammHbl.  [IpyHUOMOBI  OEUCTBUA — TEIUIOBBIX — MAIIIMH.
[IpeoOpazoBanusi ’Hepruv B TEIJIOBBIX MamuHax. KosdduuueHt nonae3Horo
nevctBus TerioBod MammHbl. [lukn KapHo u ero xosd@uimeHT Mmojae3Horo
JEUCTBUS. DKOJOTUYECKHUE MPOOJIEMBbI TETNTIOIHEPTETHKH.

TexHuueckue yCTpPOMCTBA U MPAKTUYECKOE MPUMEHEHUE: JIBUTaTElb
BHYTPEHHETO CrOpaHus, ObITOBOM XOJOAMIHHUK, KOHIAUIIUOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW JHEPruM Tejia IMPU COBEPIICHUH PAOOTHI: BBUIET
npoOKu u3 OYTBUIKK TIOJ] JCHUCTBHMEM CXATOTO BO3/]yXa, HarpeBaHue 3dupa B
JATyHHOU TpyOKe myTéM TpeHus (BUICOAEMOHCTpAITH).

N3meneHnne BHyTpeHHEN SHEPTUH (TeMIIEpaTyphl) TeIa pHU TeIlonepeaaye.

OnpIT 1Mo ananabaTHOMY pACHIMPEHHIO BO3JyXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOWHBI, TBUTATENs BHYTPEHHETO CTOpPaHusl, PEaKTUBHOTO
JIBUTATEJIS.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenue yaenbHON TeMIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusa eeuwjecmea. Pazoevle nepexoonvl

[Tapoobpa3oBanue u koHaeHcauusa. Vcnapenue u kuneHue. AOCONIOTHAS |
OTHOCHUTEJIbHAS BJIAXKHOCTh BO3AyXa. HacellmieHHbIM nmap. YaenbHas TEIoTa
napooOpa3oBanusi. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUS.

Teépnoe teno. Kpucramnuyeckue u amopdHbie Teia. AHU30TPOITHUS CBOMCTB
kpuctamioB. JKunkue kpucrtamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUCTaITU3anus. Y enbHas Teruiora riaBineHus. Cyomumanus.

VYpaBHeHME TENIOBOroO OajaHca.

TexHnueckue yCTPOMCTBA M IPAKTUYECKOE NPUMEHEHHE: TUTPOMETP H
[ICUXPOMETP, KATIOPUMETP, TEXHOJOTUH IOJYYEHUsI COBPEMEHHBIX MATEpPUAJIOB, B
TOM YHCJIE HAHOMAaTEPHUAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenune npy noHM>XKEHHOM J1aBJICHUH.

Crioco0bI u3MepeHus BIaXXHOCTH.

HaGmronenne HarpeBaHus U MJIABJICHUS KPUCTANIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpuCTaJlIOB.

Vuenuueckuii sxkcnepumenm, nabopamopHwvie pabomwi

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.
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Paznen 4. JiaekTpoguHaMHuKa

Tema 1. dnekmpocmamuxa

OnekTpu3auus Ten. OJEKTpUYEeCKWi 3apsan. J(Ba BHAa 3IIEKTPUYECKHUX
3apsaoB. [IpoBOAHUKM, OUAIEKTPUKU W TOJYINPOBOJHUKU. 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsa.

B3anmoperiictBue 3apsanoB. 3akoH Kynona. TodeuHbli JIEKTPUUYECKUI 3apsi.
Onektpuueckoe rmone. Hanpssk€HHOCTh — diekTpuueckoro mods.  IIpuHnun
CYHEPIO3UIUH BJIECKTPUUYECKUX MOoJieh. JIMHMU HANpssKEHHOCTU AJIEKTPUYECKOTO
HOJISL.

PaGora cun  oamekrpocratuueckoro  moissa.  Ilotenmuman.  PasnHocThb
noTteHuuanoB. [IpOBOJIHMKM W JHUAJIEKTPUKKM B IJIEKTPOCTATUYECKOM  IOJE.
JlvsnekTpuyeckas MpOHUIIAEMOCTb.

OnektpoéMkocTh. KonaeHcaTop. DIeKTpOEMKOCTh MIIOCKOr0 KOHJIEHCATOpa.
DHeprus 3apsiKEHHOr0 KOHJIEHCATOpa.

TexHuueckue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: DJIJIEKTPOCKOII,
ANEKTPOMETpP, DJIEKTPOCTATUUECKas 3alluTa, 3a3eMJICHHE HIIEKTPOINpPHOOPOB,
KOHJIEHCATOP, KOMMPOBAJIbHBIN almapar, CTPyHHbII IPUHTED.

Jlemoncmpayuu

YCTpOMCTBO M MPUHLIMIT JIEUCTBUS JIEKTPOMETPA.

B3anmogelicTBue Ha’IEKTPU30BAHHBIX TEl.

DIEKTPUYECKOE T0JIE 3apsIKEHHBIX TEll.

[IpoBOAHUKH B BJIEKTPOCTATUYECKOM IOJIE.

DneKkTpocTaThyecKas 3aiuTa.

JIMBNEKTPUKH B DJIEKTPOCTATUIECKOM IOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOIO0 KOHJAEHCAaTopa OT IUIOLIAIu
IJIACTUH, PACCTOSIHUS MEXKAY HUMHU U TUDJIEKTPUUECKON MTPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHIEHCATopA.

Vuenuueckuii sxcnepumenm, 1abopamopHvie pabomoi

N3mepenne 3nekTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannstii Inekmpuyeckuit mok. Toxu é paznuunulx cpeoax

DNEKTpUYECKU TOK. YCIOBUS CYIIECTBOBAHUSA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuia Toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa 7151 ydacTKa LEIH.

DNEKTPUYECKOE COMPOTUBIEHUE. Y AENbHOE COMPOTHUBJICHUE BEIECTBA.
[TocnenoBaTenpHOE, MapaJLIEIBHOE, CMEIIAHHOE COCTMHEHNE MPOBOITHUKOB.

PaGora oanektpuueckoro Toka. 3akoH Jlxoyms—Jlenuna. MomiHoOCTb
AJIEKTPUYECKOTO TOKA.
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DIIEKTPOABIIKYILASI CUJIa U BHYTPEHHEE CONPOTHUBJICHHE HCTOYHHUKA TOKA.
3axon Oma 1115 TOJIHOM (3aMKHYTOM) 31eKTpruyeckol nenu. KopoTkoe 3aMbIkaHue.

DJIEKTpOHHAsI ~ MPOBOJAMMOCTb  TBEPIBIX  METAVIOB.  3aBUCHUMOCTH
CONPOTUBIICHUSI METAJJIOB OT TeMIIEpaTypbl. CBEPXIIPOBOIUMOCTb.

DIIEKTPUUYECKUN TOK B BaKyyme. CBOMCTBA 3JIEKTPOHHBIX MYyUYKOB.

[TonynpoBOJHUKHY. CobGcTBeHHas " MpUMECHasI MPOBOJNUMOCTb
noTynpoBoAHUKOB. CBoMCcTBA p—n-niepexoaa. [lomynmpoBo HUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B  pacTBOpax M  paciuiaBax  dAJICKTPOJIMTOB.
DNEKTPOIUTUYECKAS AUCCOLMALNS. DIEKTPOIIN3.

DIIeKTpUUYECKU TOK B Ta3zax. CaMOCTOSTENbHBIM M HECAMOCTOATEIbHBIN
pazpsan. Monuus. [Lnazma.

TexHuueckue YCTpOMCTBA M MPAKTHUYECKOE MMPUMEHECHHUE: aMIIEPMETP,
BOJITMETP, pEOCTaT, HUCTOYHUKUA TOKa, dJIEKTPOHArpeBaTeJIbHbIE MPHUOOPHI,
AIEKTPOOCBETUTEIBLHBIE IPUOOPHI, TEPMOMETP COMPOTUBIICHHMSI, BAKYYMHBIN JTHO]I,
TEPMUCTOPHI U POTOPE3UCTOPHI, TTOIYITPOBOIHUKOBBIN JIMO/I, TaThBAHHKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HaIpSKEHHUS.

3aBUCUMOCTh COINPOTHUBJIECHUS LWJIWHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOLLAIM MTONIEPEYHOr0 CEYEHUs U MaTepHaa.

CmemaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wu3MepeHue BIEKTPOABMXKYIIEH Ccuibl. KopoTkoe 3amblkaHHE
rajbBaHUYECKOT0 JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCTH CONPOTUBIICHHS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoli pa3psaa U MpOBOAUMOCTh BO31yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THOJA.

Vuenuueckuii sxcnepumenm, 1abopamoprbvie pabomol

N3ydeHne cMemanHoro COeAMHEHNs PE3UCTOPOB.

N3Mepenne 37eKTpOABMXKYILIEN CHIIBI UCTOYHMKA TOKAa M €r0 BHYTPEHHETO
COIIPOTUBJICHUSL.

Ha6monenue snekTposunsa.

Me:xxknpeaMeTHbIe CBA3H

N3yuenune kypca ¢uzuku 0a3zoBoro ypoBHs B 10 kimacce OCyIIECTBIISIETCS C
YYETOM COAEPKATEIBHBIX MEKIPEIMETHBIX CBA3CH C KypcaMHM MaTEMAaTHKH,
Ouonoruu, XuMuw, reorpaduu U TEXHOJIOTUH.

Meoicnpeomemnvle nonsamus, CBSI3aHHBIE C M3YyYEHHUEM METOJIOB HAyYHOI'O
MO3HAHUS: SIBICHUE, HAy4HbId (HakT, rumnoresa, (unyeckas BEJIUYMHA, 3aKOH,
Teopusi, HAOII0IEHNE, SKCIIEPUMEHT, MOJIETTMPOBAHUE, MOJIEb, U3BMEPECHHUE.
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Mamemamuka: peumieHue CHUCTEMbl ypaBHEHMH, JHMHEWHas (QyHKUu,
napabona, runep0osa, ux rpa)uku U CBOMCTBA, TPUTOHOMETPHUUYECKHE (DYHKIIHUH:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX MIPOECKLNUH HA OCH KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonoeus: Mmexannueckoe NBWXEHUE B KUBOU mpupoze, nuddysus, ocMoc,
TEIUIOOOMEH UBBIX OPraHU3MOB (BHJIbI TEIUIONEpEauH, TEIIOBOE PaBHOBECHE),
ANEKTPUUYECKUE SIBJICHUS B )KUBOM IIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJIApPHAs Macca, TEIUIOBbIE CBOWMCTBA TBEPABIX TEJN, XUAKOCTEU H
ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJUTHYECKAs HUCCOLMALIMS,
rajbBaHUKa.

l'eoepaghus: B1aXXHOCTb BO3/lyXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHUE IBW)KCHHI C HCHOJB30BAHUEM MEXAHH3MOB,
y4€T TpEHHUs] B TEXHUKE, MOAUIMIIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAaHEHUS
UMITyJIbca B TEXHHUKE (pakera, BOJOMET U Jpyrue), ABUTATENb BHYTPEHHEIO
cropanusi, nmaposasi TypOuHa, ObBITOBOM XOJOJIUIBLHUK, KOHIUIIUOHEDP, TEXHOJIOTUU
IIOJIy4CHUS COBPEMEHHBIX MATEPHAJIOB, B TOM YHCIIE HAHOMAaTEPHAJIOB, U
HAHOTEXHOJIOTHH, JJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPONpPHOOpPOB,
KCEPOKC, CTPYUHBIN IIPUHTED, 3JIEKTPOHATrPEBATEIIbHBIE npuOopHl,
AIEKTPOOCBETUTENbHBIC TPUOOPHI, TAIbBAHUKA.

11 KIJACC

Paznen 4. JiaekTpoguHaMHUKA

Tema 3. Macnummnoe none. I1eKmpoOMaACHUMHAA UHOYKUUA

[locTtosiHHble ~ MarHuThl.  B3auMoaeMCcTBHE  TOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe mone. Bekrop MarHuTHOM wWHaykuuu. [lpuHnun cynepno3unuu
MarHuTHBIX MnoJied. JIMHMM MarHuTHOM WHAYKIWW. KapThHa JMHUNA MarHUTHOW
WHAYKIMY MOJISI IOCTOSTHHBIX MarHUTOB.

MarautHoe T1I07€ TPOBOAHHKA C TOKOM. KapTuHa JMHUHA WHIYKIUH
MarHuTHOTO TOJS JJIMHHOTO MNPSIMOTO IPOBOJHUKA W 3aMKHYTOI'O KOJIBIIEBOI'O
MPOBOJIHUKA, KaTYIIKK ¢ TokOM. OnbIT IpcTena. BzaumoaeicTBue npoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJIyJIb U HampaBJICHHUE.

Cuna Jlopennia, e€ MOyJib M HampaBiieHUE. [[BHKeHHUE 3apsiKEHHOW YaCTHUIIbI
B OJTHOPOJTHOM MarHUTHOM Itojie. PaGoTa cunsl JlopeHma.
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SIBiieHne BJIEKTpOMAarHUTHOM UHAYKUMU. IloTOK BekTOpa MarHUTHOU
WHAYKIUWA. OJIEKTPOABMIKYILAS CWJIA HWHAYKUUMHA. 3aKOH 3JIECKTPOMAarHUTHOU
nHaykuuu Gapanes.

BuxpeBoe nsnekrpuueckoe mosie. IDJIEKTPOABUXKYIIAs CUJIa WHIYKIUUA B
MIPOBOJHUKE, IBUKYIIEMCS MTOCTYINATEIHLHO B OJJHOPOJHOM MAarHUTHOM IIOJIE.

ITpasuno Jlenua.

NHnykTuBHOCTE.  SIBIEHHME CaMOMHAYKUMH. OJIEKTPOABWKYLIAs  CHJIA
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJIS KaTYIIKK C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: TOCTOSHHbBIC
MAarHMThl, JJIEKTPOMATHUTHI, DJICKTPOJABUTATENIb, YCKOPUTEIM 3JIEMEHTAPHBIX
YaCTHUIl, THIYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHUE JIEKTPOHHOIO My4YKa MArHUTHBIM TTOJIEM.

JIvHUM MHAYKIIMA MAarHUTHOT'O TIOJISL.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

HenictBue cuibl JIopeHa Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHnE AIEKTPOMArHuTHOW UHIAYKIIUU.

[IpaBuiio Jlenna.

3aBUCHUMOCTD 3JIEKTPOABHKYIIEN CUJIbI MHAYKIUU OT CKOPOCTH MU3MEHEHUS
MAarHMTHOTO MOTOKA.

SIBneHre cCaMOMHIYKIINH.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3ydyeHrne MarHuTHOrO OIS KaTYIIKHA C TOKOM.

HccnenoBanne AeiCTBUS MOCTOSIHHOIO MarHUTa HA PaMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOM UHYKIIAH.

Paznen 5. KosieOanus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHuUmHble KoJ1e0aHus

Konebarensnass  cuctema.  CBOOOIHBIE  MEXaHWYECKHE  KOeOaHMS.
INapmonmnyeckue konebanus. [lepuon, wacrtora, amrumtyna u ($aza xoieOaHUH.
[IpyxvHHBIN MasATHUK. MareMaTH4eCKUil MasTHUK. YPAaBHEHHWE TapMOHHUYECKHX
koneOanuii. [IpeBpailieHrie YHEPrun MNPy rapMOHUYECKUX KOJICOAHUSIX.

Konebarenpubiit  koHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHbIE KOJIEOAHUS B
UJeaJbHOM KOJIe0ATETbHOM KOHTYpe. AHAQJIOTUS MEXAY MEXaHHUYECKUMH U



Jlenaprament oGpazosanus Axvuanctpauun r. ExatepunGypra
MyHHLHIATEHOE ABTOHOMHOE 0611e06Pa30BATENLHOE YUPESKIEHHE CPEHss 001eobpasoBaTebaas mkona Ne 36 um. MLIL. Oxuunosa
620078, r. ExarepunGypr, yi. Mansiuesa, 134 ten. 8(343) 374-02-91,
e-mail: soch36 @eduekb.ru
ANEKTPOMarHuTHeIMH KojeOanusimu. @Dopmyna Tomcona. 3akoH cOXpaHEHHUS
SHEPI'UM B UEaTLHOM KOJe0aTeIbHOM KOHTYpE.

[IpencraBnenne o 3aTyxarouux KojeOaHusX. BeIHYK/IEHHbIE MEXaHUYECKUE
Konebanus. Pezonanc. BeiHYK/I€eHHbBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHuUs.

Ilepemennblii  TOK. CHHYCOMIANBHBIA NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ U JICHCTBYyIOIlEe 3HAYCHUE CHJIbI TOKa U
HaIpPSHKEHUS.

Tpanchopmatop. [IpousBoACTBO, Mepeaadya U MOTPEOSICHUE AIEKTPUICCKON
SHEPIruHu. DKOJOTMYECKUE PUCKU TPU MPOU3BOJCTBE 3JIeKTpodHepruu. Kynbrypa
UCIIOJIb30BAHUS AJIIEKTPOIHEPTUM B TTIOBCETHEBHOM JKU3HU.

TexHudeckne ycTpoWCTBAa W MPAKTHUYECKOE MPUMEHEHUE: DIECKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU dJIEKTpOINepeaay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB Kojie0aTeIbHONW CHCTEMBI (MPYXUHHBIA WA
MaTeMaTHYECKUM MasTHUK).

HaGmonenue 3aTyxaronimx KojaeOaHu.

HccnenoBanne CBOMCTB BBIHYKIEHHBIX KOJICOaHUT.

HaGmonenue pe3oHanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJICOAHMUS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHHS] OT BPEMEHH) IS
AJIIEKTPOMArHUTHBIX KOJIEOaHMIA.

Pe3onanc mnpu mocnenoBaTeNbHOM COEAMHEHUM PE3UCTOpa, KaTYIIKU
MHIYKTUBHOCTH U KOHJEHCATOPA.

Mogenb TMHUY 3JIEKTPONEePEIayn.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomol

HccnenoBanue 3aBUCUMOCTU MEPUOA MalbIX KojeOaHMi Tpy3a Ha HUTH OT
JUTMHBI HUTH W Macchl Tpy3a.

HccnenoBanne NEpeMEHHOrO0 TOKa B LENM W3 IOCIEIOBATEIBHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKUA U PE3UCTOpA.

Tema 2. Mexanuueckue u I1eKmMpoMAZHUMHbLE G0JIHbL

MexaHnnueckue BOJIHBI, yclOBHS pacnpoctpaHenus. llepuon. CkopocTb
pacripocTpaHeHusi W JyuHa BoJiHbL. [lomepeyHble W MOPOJOJIbHBIE BOJIHBI.
WNuTtepdepentms n nudpaxius MEXaHUIeCKUX BOJTH.

3Byk. CxopocThb 3ByKa. ' poMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBUSL U3Jy4YECHUS! SJIEKTPOMATHUTHBIX BOJIH.
B3anmuas opuentauus BektopoB E, B, V B anekTtpomarautHoil BonHe. CBOWCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTPa)K€HHE, MpETOMIICHUE, NoJisapu3anus, Audpakius,
unrepdepennusi. CKOpoCTh 3MEKTPOMATHUTHBIX BOJIH.
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[[Ixana »1MEKTPOMArHUTHBIX BOJH. IIpuMeHEHHE 3IE€KTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBA3U U TeleBUACHU. Panunookanys.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CPEIbI.

TexHuueckue yCTpOHMCTBA M MPAKTUYECKOE IPUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasg IMAarHOCTUKAa B TEXHUKE W MEAULMHE, paaap,
paguonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBU-neys.

Llemoncmpayuu

OO6pazoBaHue U pacpOCTPaHEHHUE MOMEPEUHBIX U MPOI0JIHHBIX BOJIH.

Kone6mtomeecst Tej10 Kak UICTOYHUK 3BYKA.

HaGmonenue orpaxxeHus v MpesioMIICHUS MEXaHUYECKUX BOJIH.

HaGmonenue natepdepeHiinu u 1ugpakiiu MEXaHUMIECKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmronenne cBsi3M TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUTATYIOW U
4aCTOTOU KOJICOaHMI.

UccnenoBanue CBOWMCTB  DJIEKTPOMArHUTHBIX  BOJIH: OTpakeHHUe,
pesIoMIICHHE, MoJsipu3anus, udpakuus, HHTEpPEPEeHIIHS.

Tema 3. Onmuxka

I'eomerpuueckass onrtuka. lIpgaMoaMHENHOE pacrpoOCTpaHEHUE CBETa B
ogHopoaHou cpexe. JIyu ceera. ToueuHbI HCTOYHHK CBETA.

Otpaxxenue cBeTa. 3aKOHBI OoTpaxeHHUsi cBeTa. [locTpoeHue nzoOpakeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIIEHUS cBeTa. AOCOIIOTHBIN MOKa3aTeNb
npenomiieHus. [lomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbld yrojl MOJHOTO
BHYTPEHHETO OTPAKECHUS.

Hucnepcust ceeta. CloxHbIN cocTaB 6enoro ceera. L[Ber.

ColOuparomue # pacceWBaromue JuH3bL. ToHKas JuH3a. DokycHoe
paccTosiHMEe W ONTHUYEeCKas Cuila TOHKOM JMH3bL. [locTpoenue wn3o0pakeHuil B
coOuparonmMx U paccenBaromux jJuH3ax. opMyna TOHKOW JMH3BL. YBEIUYEHHE,
TaBaeMoO€ JIMH30MH.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBass ontuka. WuTepdepenuuss cBera. KorepeHTHblE HCTOUYHHKHU.
VYcnoBust HaOMIOAEHUS MAaKCUMYMOB W MHUHUMYMOB B HHTEp()EpPEHIIMOHHOM
KapTHUHE OT JBYX CUH(A3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hubpakuus cseta. JudpaximonHas peméTka. YCIoBHE HAOIIOICHUS
[JIaBHBIX ~MAakKCUMyMOB TIIpM MAaJA€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(PaKMOHHYIO PEHIETKY.

[Tonspuzaums ceera.
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TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: OYKH, JIyIa,
¢oToanmapar, NPOEKUMOHHBIA anmapar, MHKPOCKOI, TEJIECKON, BOJOKOHHAas
OITHKA, TU(PPAKIIMOHHAS PEIIETKA, MOJISPOUI.

Jlemoncmpayuu

[IpsMONMHENWHOE pPACIPOCTPAHEHUE, OTPAKEHHE M MPEIOMIIEHUE CBETA.
OnTuueckue npuOopsbI.

[lonHoe BHyTpeHHEE OTpakeHue. Monenb CBETOBOAA.

Hccnenosanuie cBOWCTB M300paXKeHUI B JIMH3AX.

Mopenn MUKpOCKOIIa, TeJIECKONa.

HaGmonenune nntepdepeHum crera.

HaGmonenue nudpakuuu ceera.

HaGmonenue nucnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOUIBIO PU3MBI.

[Tony4yenue cekTpa ¢ MOMOIIbIO AUPPAKIIUOHHON PEIIETKH.

HaGmonenue nosisipu3anuu cBeTa.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3mepenue nokazaresns NpeJoMIeHUs CTEKIa.

HccnenoBanue cBOWCTB M300paKeHUH B JIMH3AX.

HaGmronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CTIeNMAJIBHON TEOPUU OTHOCUTEIbHOCTH

['paHnubl  NPUMEHUMOCTH  KJIACCMYECKOM  MeXaHukd.  llocTymatsl
CHEUUAIBHOW TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTH MOIYJIS CKOPOCTH
CBETa B BaKyyMe, PUHLIMUI OTHOCUTEIbHOCTH DUHILITEHHA.

OTHOCUTENBPHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJICHUE BPEMEHU U COKpAILCHHE
TUTVHBI.

DHeprus U UMNYJIbC PEISATUBUCTCKON YACTHUIIBI.

CBs13b Macchl C SHEPruel U UMITYJILCOM PENITUBUCTCKOW YaCTHULIBI. DHEPrus
MTOKOSI.

Pazgen 7. KBanToBas pusuka

Tema 1. Dnemenmot K6AHM OGO ONMUKU

®otonsl. ®opmyna [lnanka cBs3u sHEprEH (HOTOHA C €T0 YACTOTON. DHEPTHS
U UMITYJIbC (DOTOHA.

Otkpeite u uccienoBanue Gorodddexra. Onbiter A. I'. CToneToBa. 3aK0oHBI
dororddexra. YpaBuenue DitHmrerina amsa dotodrddexra. «KpacHas rpaHUIa»
dboToaddekra.

Hasnenue ceeta. OnwiTel 1. H. JleGenera.



Jlenaprament oGpasoBanus AxMunucTpawun r. Exatepunbypra
MyHHLHIATEHOE ABTOHOMHOE 0611e06Pa30BATENLHOE YUPESKIEHHE CPEHss 001eobpasoBaTebaas mkona Ne 36 um. MLIL. Oxuunosa
620078, r. Exatepun6ypr, yi. Masimesa, 134 texn. 8(343) 374-02-91,
e-mail: soch36 @eduekb.ru
XUMHUYECKOE NECUCTBUE CBETA.
TexHuueckue yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHE: (HOTOIEMEHT,
dboTomaTuuK, coiHeuHas 6aTapesi, CBETOAHO/I.
Jlemoncmpayuu
®dotor(ppeKT Ha yCTaHOBKE C IIMHKOBOM IJIACTUHOM.
Hccnenosanue 3akoHOB BHeHIHEro (GoTo3ddekra.
Cseronuon.
Conneunas Oarapes.
Tema 2. Cmpoenue amoma
Mogens atoma Tomcona. OmbiThl Pesepdopna mo paccesHHio o -4acTHII.
[Inanetapnas Mogens aroma. lIloctynatel bopa. M3nydenue u morjioiieHue
(GOTOHOB TpHU TMEpexojie aToMa C OJIHOTO YPOBHS SHEPruu Ha Jpyrod. Busl
cnekTpoB. CIIEKTp YPOBHEN SHEPIUHU aTOMa BOAOPOAA.
BonnoBbie cBoiicTBa yactull. BonHbl ne bpowsist. KopnyckyisipHO-BOITHOBOM
TyaJlli3M.
CrnoHTaHHOE U BBIHYXJCHHOE U3JIyYEHHE.
TexHuueckne yCTPOMCTBA M MPAKTHUYECKOE NPUMEHEHHE: CHEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOIT), J1a3ep, KBAHTOBBIA KOMIBIOTED.
Jlemoncmpayuu
Mognens onbita Pezepdopaa.
Onpenenenue JIMHBI BOJIHBI J1a3epa.
HaGmonenne nuHeMYaThIX CIEKTPOB H3TyUCHHUS.
Jlazep.
Vuenuueckuii akcnepumenm, nabopamopHsie pabomoi
HaGmonenne TMHEMYaTOro CreKTpa.
Tema 3. Amomnoe a0po
OKCIEPUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTpoeHHs siapa. OTKpbITHE
pagnoakTuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHuio  cocTaBa
paanoakTuBHOTO u3NMydeHus. CBoiictBa anbda-, Oera-, ramma-u3IydeHUs.
BimsiHue paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpOTOHA U HeWTpoHa. HyknoHHas monens sanpa ['eitzenOepra—
NBanenko. 3apsa sapa. MaccoBoe uucio saapa. M3otomnsl.
Anbda-pacman. DNEKTPOHHBIA M TO3UTPOHHBIM OeTa-pacman. ['amma-
U3JydyeHue. 3aKOH paJuoakTUBHOTO pacraja.
DHeprusi CBsI3M HYKIIOHOB B siape. Snepubie cuibl. JledexT maccsr sapa.
SAnepHble peakunu. Jlenenue u CUHTE3 S€P.
Anepubiii peaktop. TepmosiaepHbiii cuHTe3. [IpoOieMbl M TEPCIEKTHBBI
SIEPHON IHEPrETUKU. DKOJTOTUUECKHUE ACTIEKTHI SIIEPHON IHEPTETUKMU.
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DneMeHTapHbIe YacTULbl. OTKpPBITHE TO3UTPOHA.
Mertonbl HAOJIIOIEHHS U PETUCTPALUU AIE€MEHTAPHBIX YaCTHUL.
@dyHaaMeHTaabHble B3auMOoAeHCTBUA. EAMHCTBO pu3nyeckoil KapTUHBI MUpA.
TexHuyeckue yCcTpoMCTBa U IMPAKTUYECKOE IPUMEHEHUE: TO03UMETP, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas 0omoa.

Jlemoncmpayuu
CUY€TuynK MOHU3HUPYIOINUX YaCTHLI.
Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HccnenoBanue TpekoB 4acTHI] (110 TOTOBBIM (hoTorpadusim).

Pasznen 8. DiieMeHTBI ACTPOHOMUM U ACTPO(PUIUKH

DTtansl pa3BUTHUS aCTpOHOMUU. [IpuKiIanHOE U MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3Bé3nHoro nHeba. Co3Be3gusi, sSpKuUe 3BE3NBI, IUIAHETHI, UX BHJIMMOE
JBH)KCHUE.

CosnHeuHasi cucTeMa.

Connue. ConHewHasi akTtuBHOCTh. MctouHuk sHeprun ConHua M 3BE3N.
3BE3M1bI, UX OCHOBHBIE XapaKTEPUCTUKH. [[narpamMma «CHEKTpajJbHBIA KacCc —
CBETUMOCTB». 3BE31bl TJIABHOM MOCIEAOBATEIBHOCTU. 3aBHCUMOCTh «Macca —
CBETUMOCTB» I 3BE3] TJIaBHOW MOCIEI0BATEIBHOCTH. BHYTpeHHEE CTpOEHHE
3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUU U 3BoIonMU CoJIHIA U
3BE3/. DTanbl )KU3HU 3BE3I.

Muieunbiii Ilyts — Hama T'amaktuka. Ilonmoxkenue u aBwkenue CoJiHIIA B
lNamaktuke. Tunbl ramaktvk. PaguoranakTuku U kBazapbl. YUEpHBIE IBIPHI B SiApax
rajgaKTHUK.

Bcenennas. Pacupenne Beenennoit. 3akon Xa606ma. Pazberanue rajiakTuk.
Teopus boisbmioro B3peiBa. PenukToBoe n3nydeHue.

Macmrabnas ctpykrypa Beenennoil. MeTtaranaktuka.

Hepeménnpie npoOaeMbl aCTPOHOMUH.

Vuenuueckue nabarooenus

HaGmronennst HeBOOPYKEHHBIM TJ1a30M C UCIOJIB30BAHHEM KOMITBIOTEPHBIX
MPUJIOKEHUH ISl ONPEACIICHUS TTOJIOKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be311si CEeBEpHOTO MOIYyIIAPUS U SIPKUE 3BE3/IBI.

Hab6mronenns B Teneckomn Jlynsl, mianet, Muegnoro [TyTu.

0O0o0maromee MoOBTOPEHUE

Ponb (¢u3uku U acTpOHOMHUM B DKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COIMAILHOM U ATUYECKOU chepax AesITeTbHOCTH YelIOBEeKa, pOJib U MECTO (PU3UKH
1 aCTPOHOMHUHU B COBPEMEHHOU Hay4yHOU KapTHHE MHpA, poib (PU3NUECKO Teopruu
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B (OpPMHpPOBAaHMU TPEACTABIECHUNA O (U3UUECKOM KapTUHE MHUpPA, MECTO
(u3nueckoil KapTUHBI MHpa B OOLIEM sy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTAaBIEHUMN O IIPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsA B 11 kilacce ocyuiecTBisieTcs €
Y4ETOM COJEPKATEIBbHBIX MEKIIPEIMETHBIX CBS3€M C KypcaMu MaTEMAaTHKW,
OMOJOTUHU, XUMUH, Teorpaduu U TEXHOJIOTUH.

Meosicnpeomemnvle noHamus, CBSI3aHHbIE C M3YYEHHEM METOJIOB HAYy4YHOI'O
NO3HAHUS: SBJICHUE, HAay4HbId (akT, rumoresza, (u3MUecKas BEIUYMHA, 3aKOH,
Teopusl, HaOMI0AeHUE, SKCIEPUMEHT, MOJIEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: peUIEHUE CHUCTEMbl YPABHEHUW, TPUTOHOMETPUYECKHE
(YHKIMU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXJIECTBO, BEKTOPbl M MX NPOEKUMU HAa OCH KOOPAHMHAT, CI0KEHUE BEKTOPOB,
NPOU3BOJIHBIE 3JEMEHTApHbIX (QYHKIMM, TpU3HAKU MOA00MSI TPEYroJbHUKOB,
OTpeJieNIeHHE TUIOIIAIU IIIOCKUX (puryp u o6béma ted.

buonocus: »nekTpuyeckue SBICHHMS B JKMBOW MpUPOJE, KoJieOaTelabHbIE
JBUKEHUS B JKUBOW MPHUPOJE, ONTHUECKHUE SBJICHUS B )KUBOM NPUPOJE, JEUCTBHE
paauany Ha )KUBbIE OPraHU3MBI.

Xumusi: CTpPOEHUE aTOMOB U MOJIEKYJI, KpPUCTAJUIMYECKas: CTPYKTypa TBEPIBIX
TEeJI, MEXaHU3Mbl O0pa30BaHUS KPUCTAUIMYECKOW pEIIETKH, CHEKTPAJIbHBIN
aHaIN3.

l'eocpagpua: MarHuTHbBIE TOJIOCA 3€MJIM, 3aJ€KM MAarHUTHBIX Py,
(poTochEMKa 3eMHON OBEPXHOCTH, NMPEACKa3aHUE 3eMIIETPSACEHUI.

Texnonoeua: JUHUAW DIIEKTPOIEpeNad, TIEHEpaTop IIEPEMEHHOIO TOKa,
ANIEKTPOABUTaTENIb, WHAYKIIMOHHAs II€4Yb, pajap, PaJuONpPUEMHHK, TEJIEBHU30p,
anteHHa, tenedoH, CBYU-meub, NMPOCKIIMOHHBIM armapar, BOJOKOHHAsS OITHKA,
COJIHEUHas OaTapes.
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IINTAHUPYEMBIE PE3YJbBTATHBI OCBOEHHMSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpenmera «®Pusmka» Ha YpPOBHE CpEIHETO OOIIero
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CICAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIEC PE3YyIbTAThl OCBOCHUS yueOHOro npeamera «Duznkay T0IKHBI
OTpa)kaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEHW TMO3UIMEH JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKJICHHH, COOTBETCTBYIOIIUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACHIUPEHUE >KU3HEHHOTO
ONbITa M OMbITA JCSATEILHOCTH B MPOILECCE peai3alli OCHOBHBIX HaIpaBIICHUM
BOCIHUTATEILHOU €S TEIBHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

c(hOopMUPOBAHHOCTD IPaKAAHCKOM MO3UIIMN 00YJaIOIIEeTrocsl Kak aKTUBHOTO U
OTBETCTBEHHOT'O WJICHA POCCHUUCKOTO OOIIECTBA;

NPUHATAE  TPAJUIIMOHHBIX  OOIIEYETIOBEYECKUX T'YMAHUCTHYECKHX U
JIEMOKPaTUUECKUX 1IEHHOCTEH;

FOTOBHOCTh BECTH COBMECTHYIO JIESITEILHOCTh B MHTEpPECAaX TI'pa)kIaHCKOTO
oO1ecTBa, y4acTBOBaTh B CaMOYIIPaBJIeHUH B 00pa30BaTeIbHON OpraHu3aIlum;

YMEHHE B3aUMOJICHCTBOBATH C COIMAIbBHBIMUA MHCTUTYTAMHU B COOTBETCTBUH C
X QyHKIMSIMU 1 Ha3HAYCHUEM;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM JIEATEIILHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hopMHUPOBAaHHOCTH POCCUUCKOM TrPa1aHCKOMN WJICHTUYHOCTH,
MaTpUOTU3MA;

LIEHHOCTHOE OTHOILICHUE K TIOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHMKECHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO IMTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYaIlMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESTENBHOCTH YYEHOTO;

OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOWUMUBOTO OYIYIIETO;

4) 3cTETHYECKOr0 BOCTIMTAHMS:



Jlenaprament oGpazosanus Axvuanctpauun r. ExatepunGypra
MyHHLHIATEHOE ABTOHOMHOE 0611e06Pa30BATENLHOE YUPESKIEHHE CPEHss 001eobpasoBaTebaas mkona Ne 36 um. MLIL. Oxuunosa
620078, r. Exatepun6ypr, yi. Masimesa, 134 texn. 8(343) 374-02-91,
e-mail: soch36 @eduekb.ru

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIIOUasi 3CTETUKY HAy4YHOT'O TBOPYECTBA,
npuUcylero (pu3n4eckoil Hayke;

S) TPyA0BOIr0 BOCIIMTAHUS:

UHTEpEC K paziuyHbIM cepaM MNpOoPECCHOHATBHON AESITENIbHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PU3MKOM U TEXHUKOM, YMEHUE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymuieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO U CaMOOOpa30BaHUIO B 00JIaCTH
(bU3UKHM Ha TPOTSHKEHUH BCEH KU3HU;

6) PK0JIOrM4eCKOro BOCIUTAHUS

c(OpPMHUPOBAHHOCTh SKOJOTUYECKON KYJIbTYPhl, OCO3HAHHME TJI0OAIBHOTO
XapakTepa SKOJIOTHYECKUX MpooiieM;

IJIAHUPOBAHUE U OCYILECTBIIEHUE JCUCTBUM B OKPYKAIOIIEN CPEJC HA OCHOBE
3HAHMS 1IeJIeld yCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA;

pacHIMpeHre OMbITa JAEATEIbHOCTH HKOJOTMYECKOW HampaBICHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUM MO (PU3UKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3UUECKON HAYKH;

OCO3HAaHHWE LEHHOCTH HAy4YHOW [EeATEIbHOCTH, T'OTOBHOCTH B IpPOLECCE
U3ydeHHs:  (UBMKU  OCYHICCTBISTH  NPOEKTHYIO U HCCIEI0BATEIHCKYIO
NEeATENbHOCTh UHINBUAYAJIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC YUeOHbIE 1eCTBUSA
ba3oBble JJoruyeckue JAelcTBUs:
CaMOCTOSITEIbHO  (DOPMYJIMPOBAaTh M aKTyaJu3UpOBaTh  MpodIieMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;
ONPENICNIATh eI JIEATCIbHOCTH, 3aJaBaTh IapaMeTpbl U KPUTECPHUH HX
JIOCTHKCHUS,
BBISIBIIATH  3aKOHOMEPHOCTM M IPOTUBOPEYHST B  PacCMaTpHBAEMBIX
(U3UYCCKUX SBIICHUSX;
pa3pabaTeIBaTh IIAH PEIICHHS MPOOJIEMBI ¢ YUETOM aHAIM3a HMEIOIIHXCS
MaTEePUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JEITEIbHOCTD, OLIEHUBATH COOTBETCTBHUE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKH TTOCIICICTBUI €S TEIbHOCTH;
KOOPJAWHUPOBATh W  BBHIMIOJHATH pabOTy B  YCIOBHSX  pPealbHOTIO,
BUPTYQJILHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOCHCTBUS,
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pPa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.
Bba3oBble ucciaenoBaTe/ibCKkie AeiiCTBUA:

BJIAJIETh HAYYHOU TEPMHUHOJIOTHUEH, KIIFOUEBHIMU MOHSATUSIMH U METOJaMHU
(u3nUecKol HAyKU;

BJIAJIETh HABBIKAMHU YYEOHO-HUCCIIEIOBATEILCKON U MPOCKTHOM JEATEIbHOCTU
B 00y1acTu (PU3MKH, CIIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelieHus: 3a7ad (U3UYECKOro COACPKAHUS, MPUMEHEHHUIO Pa3IMYHbIX
METO/I0B MO3HAHUS,

BIAJETh BUJAMH JICSITEIBHOCTH MO TMOJYYCHHIO HOBOTO 3HAHUA, €ro
UHTEpIpeTalid, NpeoOpa3oBaHUI0 U TPUMEHECHHIO B Pa3IUYHBIX y4eOHBIX
CUTyaIUsX, B TOM YHUCJI€ TIPU CO3JaHUU YUCOHBIX TPOCKTOB B 00JaCTH (DU3UKHU;

BBISIBIIATH TMPUYUHHO-CJICJACTBEHHBIE CBSI3M W aKTyallM3UpOBaTh 3ajady,
BBIJIBUTATh THUIOTE3y €€ pelIeHUsl, HaXOJIWUThb apryMEHTBI JJIs JOKa3aTelIbCTBa
CBOUX YTBEPXKJICHUH, 3a/1aBaTh MapaMeTPhl U KPUTEPHUH PCIICHHUS;

aHAJM3MPOBAaTh TIOJYYEHHBIE B XOJAC pelIeHUs 3aJaud Pe3yJIbTaThl,
KPUTHUUYECKHU OIICHUBATh MX JOCTOBEPHOCTH, MMPOTHO3MPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSAX;

CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIE 3a/layd B 00pa30BATEIHHOM
JESITEIbHOCTH, B TOM YHUCJIE MPU U3YUYEHUU (DUBUKY;

JaBaTh OLICHKY HOBBIM CUTYAIIUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

YMETh TMEPEHOCUTh 3HaHUS 1O (U3MKE B TPAKTHUYECKYIO 00JacTb
KU3ZHEEATEITHbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTEH;

BBIIBUTAaTh HOBBIE WJICH, TIPEIaraTh OPUTrHHAIBHbBIE TTOJIXOIbI M PEIICHUS;

CTaBUTH IPOOJIEMBI U 33/1a4H, JIOMYCKAIOIIME abTePHATUBHBIC PEIICHHUS.

Pab6ora ¢ undgopmanmeii:

BJIQ/ICTh HaBBIKAMH TMOJy4YeHUs WHMOpMAIUU (PU3MUECKOTO COICPKAHUS U3
HMCTOYHUKOB PAa3HbIX THUIIOB, CAMOCTOSATENIBHO OCYIIECTBISATh IIOWCK, AaHAJIN3,
CUCTEMATH3alMI0 W HMHTEPIPETAlui0 MHGOPMAIMKN PAa3INYHBIX BUIOB U (HOpM
MpeACTaBICHNUS;

OIICHUBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCIIONIb30BaTh  CpeACTBA  HMH(POPMAINMOHHBIX HW  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUW B PEIICHWN KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OPTaHU3AI[MOHHBIX
31a9 ¢ COOJIOJICHHEM TpeOOBaHUH HSProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTHEHBI, PECYpCOCOEPEKEHHUsI, TMPAaBOBbIX W  OATUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOW 0€30MacHOCTH;
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co37aBaTh TEKCThl (PU3UYECKOrO COJAEpKaHUsA B Pa3IMYHbIX (QopMarax c
yqéTOM HAa3HAYCHUSA HH(i)OpMaHI/II/I u HeHeBOﬁ aYI[I/ITOpI/II/I, BBI6I/IpaH OHTI/IMaJ'IBHYIO

dbopmy npeacTaBIeHUs U BU3yAIU3allUH.

KommyHHuKaTHBHBIE YHUBepcalbHbIe y4eOHbIe 1eficTBHUS:

OCYIIECTBIISITH OOLIEHUE Ha YPOKax (PU3UKU U BO BHEYPOUHOH JESITEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM  KOHQIMKTHBIX CHUTyallUd M  CMAr4arh
KOH(JIUKTHI;

pa3BEPHYTO W JIOTUYHO HU3JaraTh CBOIO TOYKY 3pPEHHUS C MCIOJIb30BAaHHEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIOJb30BaTh MPEUMYIECTBA KOMAHJIHON M HMHJIMBHYyaIbHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJIbl COBMECTHBIX JAEUCTBHM C y4€TOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEH Ka)I0ro YieHa KOJIJICKTHBA;

OPUHUMATh 1I€TM  COBMECTHOW  JCSTENbHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBATH JEUCTBUS TO €€ JIOCTHIKEHHIO: COCTaBJIATh IUIaH JIEUCTBHA,
pacnpenensith poaud € Y4ETOM MHEHHUH YYaCTHHUKOB, OOCYXJaThb pe3yJbTaThl
COBMECTHOM paboTh;

OLICHHMBAaTh KayeCTBO CBOETO BKJIaJa M KaXJOr0 y4YaCcTHHKAa KOMAaHIbl B
o0IIMi pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npe/uiaraTb HOBBIE IPOEKTHI, OLICHMBAThb HJAE€U C TO3MLIHUHM HOBU3HBI,
OpPUTMHATIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISATh IO3UTHUBHOE CTPATETMYECKOE TIOBEJEHUE B pa3IMuYHBIX
CUTYaLUsIX, IPOSABISATH TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIC YHHBepPCAJIbHbIE y4eOHbIE AeHCTBHS
Camoopranusanus:

CaMOCTOSITETILHO OCYIIECTBIISITh MO3HABATEIBHYIO NEATEILHOCTh B 00JIacTU
Gu3MKH W acCTPOHOMHUH, BBISBISATH MPOOJIEMBI, CTaBUTh U (HOPMYITUPOBATH
cOOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATh IUIAH PEIICHHS] PACUETHBIX U KAYECTBEHHBIX
3a/1a4, TUTaH BBIMTOTHEHUS TPAKTUYECKON PabOThI C Y4ETOM UMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEW U MPEANOYTCHUN;

JaBaTh OLICHKY HOBBIM CUTYaIlUsIM;

pacmupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JINYHBIX MPEANOYTEHUIH;

JienaTh OCO3HAHHBIA BBIOOP, AapryMEHTHUPOBAaTH €ro, OpaTh Ha ce0d
OTBETCTBEHHOCTbH 32 PEIICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;
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CHOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSIBICHHUIO 3SPYIUMLUUUA B 00JacTH

(HU3HUKH, TOCTOSHHO MOBBIIIATH CBOW 00Pa30BATEIBHBINA U KYIbTYPHBIH YPOBECHB.
CaMOKOHTPOJIb, IMOIIHOHATbHBIN HHTE/JIEKT:

JaBaTh OIICHKY HOBBIM CHTYaIllMsIM, BHOCHUTh KOPPEKTUBHI B JIESITEIHLHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB IIEIISIM;

BIAJIeTh  HAaBBIKAMH  TIO3HABATENbHON  pedrekcun Kak  OCO3HAHUS
COBEpIIAEMbIX JICWCTBUA M MBICIUTCIBHBIX TIPOIECCOB, HMX PE3YJIbTATOB M
OCHOBAHUM;

UCTIOJIBH30BaTh MPUEMBI pedIeKCHUU IS OLEHKH CUTYallud, BHIOOpa BEPHOTO
pEIICHHSI;

YMETh OIICHMBAaTh PUCKHM W CBOCBPEMCHHO IPUHUMATh PEIICHUS IO HX
CHW)KCHHIO;

NPUHMMAaTh MOTHBBI M apryMEHTBl JPYTUX TPH aHajdu3e pPe3yJbTaToB
JeSTeLHOCTH;

NPUHUMATH ceOsl, IOHUMAasi CBOM HEJOCTATKH M JIOCTOUHCTBA;

NPUHAMAaTh MOTHUBBI M apryMEHTBl JPYTUX TPH aHajdu3e pPe3yJIbTaToB
NEeSITEIBbHOCTH;

pU3HABATh CBOE MPABO U MPABO APYTUX HA OIMIHUOKH.

B mpornecce nocTukeHUs JIMYHOCTHBIX PE3YJIbTATOB OCBOEHUSI MPOTPaAMMBI
no ¢u3MKe 1 YPOBHS CcpeaHero oOmiero oOpa3oBaHUsA Yy 0O0YYarOIIHXCS
COBEPIIEHCTBYETCS HIMOIIMOHATLHBIH UHTEIJIEKT, Ipenoaraomui
c(hOopMHUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIIOYAIOIIETO CIIOCOOHOCTh MIOHUMATh CBOE SMOIIMOHATILHOE
COCTOSIHWE, BUJCTh HANpPaBJICHUS PA3BUTHS COOCTBEHHOW IMOIMOHAILHOUN cephl,
OBITh YBEpECHHBIM B ce0e;

CaMOpETyJTUPOBAHMS, BKJIIOYAIOIIETO0 CaMOKOHTPOJb, YMEHHE IMPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TOBEIEHHE, CIOCOOHOCTh aJanTHPOBATHCA K
AMOIIMOHATFHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTD, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHHE K JOCTIKEHUIO IeNU U
ycrexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOMAS M3 CBOUX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh AMOIIMOHATIFHOE COCTOSTHHE
JApYTHX, YYUTBIBATH €r0 TIPH OCYIIECTBICHUU OOIICHHS, CIOCOOHOCTh K
COUYYBCTBHUIO M COTIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITIOUYAIOIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C IPYTUMH JIOJbMU, 3a00TUTHCS, TIPOSBIISATH HUHTEPEC U pa3peniaTh KOHMIUKTHI.
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HPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuenuss B 10 kjacce npeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIIMUXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEpPAX poJib U MeCTO (PU3uKu B (HOPMUPOBAHHUU
COBPEMECHHOM HAy4YyHOM KAapTUHbI MHUpPa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKOU ESATEIBHOCTH JIIOIEH;

YUUTHIBATh TpaHUIbl MPUMEHEHHUS HU3YYEHHBIX (QU3NUYECKUX MOJENei:
MaTepHalibHas TOYKA, HHEPIMAJIbHASL CUCTEMa OTCUETa, a0COIIOTHO TBEPJOE TENO,
UJCAIBHBIM a3, MOJAEIM CTPOCHHUS Ia30B, )KUAKOCTEW U TBEPIABIX TEJ, TOYCYHBIN
AIEKTPUUECKUH 3apsi MpU pelieHnH (PU3NYECKUX 3a/1a4;

pacno3HaBaTh (pu3nyeckue ABJICHUS (IIPOLECChl) U OOBACHITH UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KUHETUYECKOU TEOPUU CTPOCHUS BELIECTBA U
JJIEKTPOJAUHAMUKNA:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MIPSMOJIMHENHOE
JIBUKEHUE, CBOOOJHOE TAJEHUE TeJ, ABMKEHHE IO OKPY>KHOCTH, WHEpPIUS,
B3auMojieiicTBUE Tell, AUPQy3usi, OPOYHOBCKOE JIBUKEHUE, CTPOCHHUE KUIAKOCTEH
U TBEPABIX TeJl, U3MEHEHHE 00BEMA TeJl IPU HarpeBaHUU (OXJIAXKIACHHUH ), TEIIJIOBOE
paBHOBECHUE, UCIIAPEHHME, KOHICHCALMs, IUIABJICHUE, KPUCTAILIM3ALUs, KUIICHUE,
BJIQXKHOCTB BO3/yXa, MOBBILICHUE JABICHUS ra3a Py €ro HarpeBaHUU B 3aKPBITOM
COCyle, CBs3b MEXKAY IlapaMEeTpaMM COCTOSHMS Tra3a B  HU30Ipoleccax,
JIIEKTpU3ALUs TEll, B3aUMOJCHCTBUE 3apsA10B;

OIKCHIBAaTh MEXAaHUYECKOE IBM)KCHME, HCHOJb3Ys (PU3UUYECKUE BEIMUYMHBIL:
KOOpJAMHATA, IyTh, IIEPEMEIICHUE, CKOPOCTb, YCKOPEHHME, Macca Teja, Cuia,
UMIIYJIbC T€Ja, KMHETUYECKasl SHEPIUsl, NMOTCHUMAIbHAs JHEPIUsl, MEXaHUYeCKast
paboTa, MexaHHWYecKass MOIIHOCTb; IPU ONHUCAHUU TPABUWIBHO TPAKTOBATh
(Gu3nYecKuil CMBICI HCHOJB3YEMBIX BEJIWYMH, HUX OOO3HAYEHUS U EIUHUIIb,
HaXoJIUTh (OPMYJIbl, CBA3BIBAIOLINE NAaHHYIO (DU3MUECKYIO BEJIMYUHY C JIPYTMMHU
BEJINYNHAMU;

ONMCBHIBATh H3yYECHHBIE TEIUIOBBIE CBOMCTBA TEJ M TEIUIOBBIC SBIICHUA,
UCHONB3ysl (U3NYECKHUE BEJIUYMHBI: JaBJIEHUWE Tas3a, TemIepaTypa, CpemaHss
KUHETUYECKAsT DHEPrus XaOTUYECKOIO IBUIKECHMS MOJEKYJI, CpEeIHEKBaApaTUYHAas
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHsSS 3HEprus, padora rasa,
KOA(Q(GUIIMEHT TOJE3HOTO JEHCTBHS TEIUIOBOTO JBUTATENs; MpPU ONUCAHHUH
NPaBUJIBHO TPAKTOBAaTh (PU3WYECKUH CMBICH HCHOJB3YEMbIX BEJIMYMH, HX
0003HAUYEHUsT W EIUHUIBI, HAXOAUTh (OPMYIBI, CBS3BIBAIOIIUE JAHHYIO
(Gu3NYEeCcKyI0 BEINYNHY C APYTUMHU BEINYUHAM;

ONMCHIBATh U3YYEHHBIE JIEKTPUYECKHUE CBOMCTBA BEIIECTBA U IJIEKTPUUECKUE
ABJICHHUS (IIPOLIECCHI), UCIOJIb3Ys (PU3MUECKHUE BEIUYMHBI: JIEKTPUUECKUNA 3aps,
JJIEKTPUYECKOE I10JI€, HANPSKEHHOCTD M0J1s, TOTCHIUAN, PA3HOCTh ITOTECHIINAJIOB;
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IpU ONHUCAHUM TPABWIBHO TPAKTOBAaTh (PU3NYECKUA CMBICT HMCHOJb3yEMbIX
BEJMYMH, MX OOO3HAYEHHS M E€JMHHULBI; YKa3blBaTh (POPMYIIbI, CBS3bIBAIOIIME
JaHHYI0 (U3UYECKYIO BEJIMUUHY C APYTUMH BEJIMYMHAMU;

aHANIM3UPOBATH (PU3NUYECKHUE IMPOLIECCHl U SBIICHUSA, UCIONb3Ys (PU3NYECKUE
3aKOHBI U IIPUHLUIBL: 3aKOH BceMUpHOro Tarorenus, I, II u III 3akons! HerotoHa,
3aKOH COXPaHEHWs MEXAaHMYECKOM DSHEPruu, 3aKOH COXPAHEHUS UMIIYJIbCa,
MPUHLUII CYNEPIO3ULIMN CWJI, NPHUHIMI PABHOINPABHS HWHEPUHUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJISPHO-KMHETUYECKYIO TEOPUIO CTPOCHHMSI BEILIECTBA, TIa30BBIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKONW SHEPIUU TEIJIOBOTO JABUKEHHS MOJIEKYII C
a0COJIOTHOM TeMIiepaTypol, MepBbI 3aKOH TEPMOJMHAMMKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOr0 3apsiaa, 3akoH KyloHa, mpu 3TOM pasnuyaTh CIIOBECHYIO
(GOpMyIHPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHHE W YCJIOBHS (TpaHULBL,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC€ MPUHILMUIBI JCHCTBUS MAalluH, NpUOOPOB U
TEXHUYECKUX YCTPOMCTB; Pa3iMyaTh yCIOBUS UX 0€30MacHOTO HMCMOJIb30BaHUS B
NOBCETHEBHOM JKM3HU;

BBITMIOJHATh JKCHEPUMEHTHI MO HCCIEIOBAHUIO (U3MUECKUX SBJICHUN U
IIPOLIECCOB C HCIOJIb30BAHUEM IIPSMBIX U KOCBEHHBIX WM3MEPEHUU, IPU 3TOM
dbopmynupoBaTh MpoOiemMy/3ajady W TUNOTE3y YYEOHOro SKCIEPHUMEHTA,
coOupaTh YCTaHOBKY M3 MPEMJIOKEHHOTO OOOpYIOBaHUS, IMPOBOJUTH OMNBIT H
(bopMynHpOBaTH BHIBOIBI

OCYIIECTBIISITH MPSMbIE M KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIHYWH, TPU
ATOM BBIOMPATH ONTHUMAIBHBIN CIOCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHHIC
METO/IbI OIIEHKH MOTPEIIHOCTEH N3MEPECHUN;

UCCJIEIOBATh  3aBUCMMOCTH  MEXAY  (PU3NYECKUMHM  BEJIMYMHAMHU  C
UCIIOJIb30BAHUEM IIPSMBIX W3MEPEHUM, MPU 3TOM KOHCTPYHPOBATH YCTAaHOBKY,
(GuKcupoBaTh pe3yabTaThl MOJIYYEHHOW 3aBUCHUMOCTH (PU3NYECKUX BEJIUYMH B
BUjie Tabnuil U rpaduKoB, AeIaTh BBIBO/BI IO pe3yIbTaTaM UCCIEI0BaHUS;

co0ro1aTh MpaBuiIa 0€30MacHOro TpyAa MpU MPOBEACHUU HCCIEAOBAaHUMN B
pamMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIIENOBATENLCKOH U MPOEKTHOU
JESITEIbHOCTU C MCIOJIb30BAaHUEM H3MEPHUTEIBHBIX YCTPOWCTB U J1a00OpaTOPHOTO
000pyTI0BaHMS;

pemaTth pacy€THblE 3a7a4d C SBHO 33aJaHHOM (DU3UYECKOW MOJIEIbIO,
UCITOJIb3Ysl (PU3MYECKUE 3aKOHBI M IIPUHIIMIBI, HA OCHOBE aHAJIW3a YCJIOBUS 3a/1a4n
BbIOMpaTh (PU3NUECKYI0O MOJENb, BBIACIATH (PU3MUECKUE BEIMUYUHBI U (HOPMYIIBI,
HEOOXoIHUMBbIE ISl €€ pPEelICHUs, MPOBOAMTH PAcU€Thl U OLIEHUBATh PEATBHOCTH
MOJIYYEHHOI'0 3HAYEHUS (PU3HUECKON BEJINYUHBI;
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pelIaTh KAYECTBEHHBIE 3a/1a4l: BHICTPAUBATH JJOTUYECKU HEMPOTUBOPEUUBYIO
LETNOYKY pACCYXJEHUWA C OMOPOM Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
buzndecKue sIBICHUS;

UCIIOJIb30BaTh ~ TPU  PEIIEHMHM  y4yeOHBIX  3aJad  COBPEMECHHBIC
MH()OPMAIIMOHHBIE TEXHOJOTHH JJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALINU
U TIpeCTaBlICHU Y4eOHON W Hay4YHO-NOMYJISIPHOM MH(pOpPMAaLIUU, MMOITYYEHHOU U3
Pa3IMYHBIX UICTOUHUKOB, KPUTHUECKH aHAIM3UPOBATh MOJIy4yaeMy0 HH(GOPMAIIHIO;

MPUBOAUTH MPUMEPHI BKJIaJa POCCUNUCKUX U 3apYOEkKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOIIECCOB OKPYXKAIOIIET0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIB30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHON >KH3HU
1Sl obecriedeHus 0€30MacHOCTH TPU OOpallleHUH ¢ TPUOOpaMU M TEXHUYECKUMU
YCTPOUCTBAMU, JJII COXPAHEHUS 3JI0POBbS M COOJIOJEHUS HOPM IKOJIOTHYECKOTO
MOBEJICHUS B OKPY>KaIOIIEH cpefie;

paboTaTh B TPYINIE C BHIMOJHECHUEM pPa3IMYHBIX COITMAIBHBIX PpOJICH,
IUIAHUPOBATh Pa0OTy TPYMIbI, PAIUOHAIBHO pacClpeesaTh OOS3aHHOCTU H
IJIAaHUPOBATh JIEATEIIbBHOCTh B HECTAHJAPTHBIX CUTYyalUsAX, aJICKBATHO OLICHUBATH
BKJIAJ] Ka)KJ0TO M3 YYACTHUKOB I'PYIIIHI B PEIICHUE PACCMATPUBAEMOM MPOOIIEMBI.

K xonmy oOyuenmss B 11 KkJjacce mnpeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YpPOBHE JIOJIKHBI OTPAKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA MPUMEPAX POJb U MECTO (PU3MKK B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOM KApTUHBI MHUpPA, B PA3BUTUHU COBPEMEHHOU TEXHUKH H
TEXHOJIOTUM, B MPAKTHYECKON EATEIBHOCTH JIOAECH, IEIOCTHOCTh U E€IUHCTBO
br3HuYeCKOl KapTHHBI MHUPA;

YUUTHIBATh TPAHUIBl TPUMEHEHHS HU3YYEHHBIX (PU3NUYECKUX MOJENeH:
TOYEYHBIN JIEKTPUUYCCKHAM 3apsijl, JTyd CBETA, TOUYECYHbIA NCTOYHUK CBETA, SIACPHAS
MOJIeNIb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO f/ipa MpU PEIIeHUU (PU3HMUECKHUX
3a/;ay;

pacno3HaBaTh (pu3nyecKue SABICHUS (IIPOIECCHI) U OOBACHITH MX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOW (DMBHKU: DIIEKTPUUECKAs TPOBOUMOCTD,
TEILUIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE JECHUCTBUS TOKA, B3aUMOACHUCTBUE
MAarHuTOB, JJICKTPOMArHUTHAasi WHAYKIUS, JACHCTBUE MArHUTHOTO TIOJiA Ha
MPOBOJHUK C TOKOM W JIBMXKYUIMKCS 3apsiji, DJIEKTPOMArHUTHBIE KoJieOaHUs U
BOJIHBI, MPSIMOJIMHEITHOE PAcCIpOCTPAaHEHUE CBETa, OTPAXEHUE, MPETOMIICHUE,
uHTeppepeHnus, audpakuus W TONSpPU3alUs CBETa, JHCIEPCUS CBETa,
dbotoanexkrpuueckuit 3hdext (poTorddekT), cBEeTOBOE MaBIeHNUE, BOSHUKHOBEHHE
JUHEWYATOro CIHEKTpa aToMa BOJOpPOJa, €CTECTBEHHass W HCKYCCTBEHHas
PaIMOaKTUBHOCTD;
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OMUCHIBATh W3YYEHHBIE CBOMCTBA BeIlIECTBA (DJIEKTPUYECKHUE, MAarHUTHBIE,
ONTUYECKHUE,  DJEKTPUYECKYIO  MPOBOJUMOCTh  PA3NUYHBIX  Cped) |
AJIEKTPOMArHUTHBIE SIBJICHUS (TIPOILIECCHI), HCMOIB3YAd (PU3NUecKue BEITUYUHBI:
AIEKTPUYECKUI 3apsij, CUjla TOKa, SJEKTPUUECKOE HAMPSIKEHUE, DJIEKTPUUECKOe
CONPOTHUBJIICHUE, PA3HOCTh MOTEHIIMAJIOB, JEKTPOABIKYIAs CHJIa, padoTa TOKa,
WHIYKIMS MarHUTHOTO TMOJs, cwia Awmmepa, cuia JlopeHIa, MHIYKTHBHOCTb
KaTYIIKH, SHEPrus AJICKTPUYECKOr0 M MArHUTHOTO TOJIeH, MEepuoJ M YacToTa
KojeOaHul B KojeOaTeJbHOM KOHTYpe, 3apsj W CWia TOKa B TIpoliecce
TapMOHUYECKUX JJIEKTPOMArHUTHBIX KoJieOaHui, (OKYyCHOE pacCTOSHHE U
ONTHYECKAasl CHUJIa JIMH3bI, NPU OINUCAHUHM TMPABUIBHO TPAKTOBATh (HU3UUYECKUIT
CMBICI HCIIOJIB3YEMbIX BEJIWYWH, HMX OO0O3HAUYCHUsS W EIUHMIIBI, YKa3bIBaTh
dbopMynbl, CBSA3BIBAIOIIME JAaHHYK (U3WYECKYH0 BEJIWYHUHY C JPYTUMH
BEIIMUMHAMH,

OTHUCHIBATh H3YUYCHHBIC KBAHTOBBIC SIBJICHUS M TPOLECCH, HCIOIb3Ys
dbu3uYecKue BEIUMYHMHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JIJTMHA BOJHBI U
4acTOTa CBETa, SHEPIrUsl U UMIYJIbC (OTOHA, MIEPUO/] TIOJypacmaaa, SHEPTUsl CBSA3U
QTOMHBIX SJIep, NPU ONUCAHWHM TPABUIBHO TPAKTOBaTh (PU3UYECKUU CMBICI
UCIIOJIb3YEMBIX BEIMYMH, WX OOO3HAYCHHUS W EIUHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBS3BIBAIOIIME JIAHHYH (U3UMYECKYI0 BEJIMYMHY C JPYTUMU BEJIUYHWHAMH,
BBIYHCIISITH 3HAUCHUE (DU3NUCCKON BEJIMYMHBI,

aHAJTM3UPOBATh (PU3UMYCCKHUE MPOIECCHl W SBICHUS, UCIOIb3Yys (puznueckue
3aKOHBl M TMPUHLMIIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOIO0 U MapajlieIbHOTO
COCIMHEHUSI NPOBOJHMKOB, 3aKOH J[oynsa—JleHla, 3aKOH 3JIEKTPOMArHUTHOM
WHIYKIIMW, 3aKOH MPSIMOJIMHEWMHOTO pAacIpOCTPaAaHECHUS! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUs CBETa, YpaBHEHHE ODuHIITEHHa 111 GoTtorddekra,
3aKOH COXPAHEHUS JHEPruu, 3aKOH COXPAHEHHUS MMITYJIbca, 3aKOH COXpPaHEHUS
3JIEKTPUYECKOTO 3apsifia, 3aKOH COXpPAaHEHHUsSI MacCOBOTO 4ucia, mocTyharel bopa,
3aKOH PaJlOaKTHBHOIO pacmajia, IPU 3TOM pa3IudaTh CJIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BBIpAKEHHE U YyCIOBHsS (TpaHUIIBI, OO0JIACTH)
MPUMEHUMOCTH;

ONpeAeisATh HAMPABICHUE BEKTOPA MHAYKIIUM MAarHUTHOTO TOJI MTPOBOJHUKA
C TOKOM, CujIbl Amriepa u cuisl JIopeHiia;

CTPOMTh M ONHUCHIBATh H300paXKEHHE, CO3/]aBa€MOE TUIOCKUM 3E€PKajioM,
TOHKOM JIUH30M;

BBITIOJIHATh JKCIIEPUMEHTBI 110 HCCICIOBAHUIO (PU3UYCCKUX SBICHHH U
MPOIIECCOB C MCIOJB30BAaHUEM TMPSIMBIX U KOCBEHHBIX H3MEPEHUM: TPHU ITOM
dbopMmynupoBath IMpoOIEeMy/3agady W THUIOTE3y YYEOHOTO DIKCIEPUMEHTA,
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coOMpaTh YCTAHOBKY W3 MPEJI0KEHHOTO O0OpYyAOBaHUS, MPOBOJIUTH OMbBIT U
bopMyIHUpOBaTH BHIBOJIBI;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3UUECKUX BEJIMYMH, TIPU
ATOM BBIOMpPATH ONTUMAJLHBIA CIOCOO M3MEPEHHS M MCIOJIb30BaTh H3BECTHBIC
METO/IbI OLIEHKHU IOTPELIHOCTEN U3MEPEHUN;

UCCJIEOBAaTh 3aBUCUMOCTH (DU3UYECKUX BEIMYMH C UCIOJIb30BaHUEM
NPSIMBIX U3MEPEHUN: TPU OSTOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHUPOBATh
pe3yAbTaThl MOJTYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEJIWYUH B BHJE TAOIHI] U
rpaduKoOB, JIeJIaTh BHIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHMS;

coOJiro1aTh MpaBwia 0€30MacHOro TpyjAa MpU MPOBEJACHUU UCCIEIOBAHUN B
paMKax ydeOHOTro JKCIEPUMEHTa, Yy4eOHO-HUCCIETOBATENbCKON W TMPOEKTHOU
NESATeIbHOCTH C HMCIOJIb30BAaHHUEM HU3MEPUTEIBHBIX YCTPOUCTB U J1a0OpaTOpPHOTO
000py10BaHMS;

pemare pacu€THbIE 3a7a4d C SBHO 3aJJaHHOW (DU3UYECKOW MOJICIIbIO,
UCTIONB3Ys (PU3MYECKHE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3aa4H
BLIOMPATh (U3UYECKYIO MOJICIb, BBIICHATh (PU3HMUECKUE BEIUYUHBI U (HOPMYIIHI,
HEoOXOoauMBbIe JUIsi €€ peIleHUs], MPOBOAUTh PACUETHl U OLICHMBATh PEANTBHOCTD
MOJIYYEHHOT'0 3HAaYeHUS (PU3NYECKON BETUUNHBL;

pemaTh KaYeCTBEHHbBIE 3a/1aui: BBICTPAUBATh JIOTUYECKH HEIPOTUBOPEUUBYIO
LEMOYKY pacCYXIEHUW C OMOpPOMl Ha H3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
buznvecKue SIBICHUS;

UCIIONIb30BaTh ~ MPU  pEIIeHWH  y4yeOHBIX  3a7ad COBPEMEHHBIE
MH(GOPMAIIMOHHBIE TEXHOJOTUU JJISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUH
U TIpEJICTaBJICHUS Y4eOHOW W HAYYHO-TIOMYJSIPHONW MH(pOpPMAIUH, TTOTYyUYEHHOU W3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHATTU3UPOBATH MOIydaeMyr0 HHGOPMAIIHIO;

OOBSCHATh TPHUHIUIBI JCHCTBUS MAIIUH, MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX O€30MACHOTO HCIOIH30BAHUS B NMOBCEIHEBHOMN
KU3HU,

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAyKHd, B OOBSICHEHHE MPOIECCOB OKPYXKAIOIIETO MHUpa, B pPa3BUTHE
TEXHUKU U TEXHOJIOTUM;

MCIIOJIB30BaTh TEOPETHUYECKHE 3HAHUS MO (U3WKE B MOBCEIHEBHOM JKU3HH
U1sl obecriedeHus: 0€30MacHOCTH MPU OOpaIlEHUH C TPUOOpPAMHU M TEXHHUYECKUMU
YCTPOMCTBAMHU, JISI COXPAHEHHUS 3I0POBbS U COOIIOJICHUS] HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIENU CPEJIE;

paboTaTh B TpYINE C BBIIOJIHEHUEM PA3JIMUYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBaTh pabOTy TPYMIbl, PalUMOHAIBHO pacCHpenesiaTh OOSI3aHHOCTH U



JenaprameHnT obpa3oBanus AxMuHHCTpanuH r. EkarepurOypra
MyHuIHIIaIEHOE aBTOHOMHOE 00111e00pa30BaTeNbHOE YUpeKCHHE cpeHsist o0meodpasoBarenbHas mkona Ne 36 um. MLIT. Onunnosa
620078, r. ExatepunOypr, yi1. Mansimesa, 134 ten. 8(343) 374-02-91,
e-mail: soch36 @eduekb.ru

IJJAHUPOBAThH JIESITENBHOCTh B HECTAHIAPTHBIX CUTYAlHsX, aJCKBATHO OLICHUBATH
BKJIaJl K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PELUIEHUE pacCMAaTPUBAEMOM TPOOIEMBI.
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10 KJIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHnue pa3iaesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbl padoThbI
pecypchl
Paznen 1. PUSUKA U METOJAbI HAYUYHOI'O IIO3HAHUSA
1.1 ®dusnka ¥ METOIbI HAYYHOTO TTO3HAHUS 2 bubamorera LOK
' AR HEYH https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pazgen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kurematitka . https://m.edsoo.ru/7f41bf72
29 JHamuKa 7 bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72
2.3 3aKOHbBI COXpPAHEHHUS B MEXaHUKE 6 1 1 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
Wroro no pazgeny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnnoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 (OCHOBHI TEPMOTMHAMMKH 10 ! https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHUSI BEIIECTBA. 5 bubnunoreka [JOK
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@Da30BbIE IEPEXOIBI https://m.edsoo.ru/7f41bf72

Hroro no pazneny 24

Paznea 4. QJIEKTPOJAUHAMUKA

4.1 DNeKTpocTaTuKa 10 1 1 bubmmorera [JOK
https://m.edsoo.ru/7f41bf72
40 [TocTosiHHBINM 2neKkTpudecKuid TOK. TOku B 2 | 1 bubnuorexa [JOK
' pa3IMyHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 22
Pe3epBHOE Bpemst 2

OBIIEE KOJIJMYECTBO YACOB I10 ITPOIPAMME 68 4 4
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11 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3iesioB U TeM undposbie
Ne n/n P Konrpoabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Paznen 1. DJIEKTPOJIUHAMUKA
1 MarunuTHO€ 1oJie. DIeKTpOMarHuTHAast 11 1 3 bubnuoreka [JOK
' WHIYKIAS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUS U BOJIHBI
)1 MexaHn4ecKue U JIEKTPOMArHUTHBIE 9 1 bubnuoreka [IOK
' KOJIe0aHus https://m.edsoo.ru/7f41¢97c
29 MexaHn4eCcKUe U JIEKTPOMArHUTHBIE 5 1 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c¢97c
bu6mmoreka [JOK
2.3 O 10 3
T https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pazzen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUM OTHOCUTEJILHOCTHU

31 OcCHOBBI cieManbHON TEOPUU 4 1 bubnunorexa [JOK
) OTHOCHUTEJIBHOCTHU https://m.edsoo.ru/7f41c¢97¢
Uroro no pazgeny 4
Pa3zgen 4. KBAHTOBAS ®U3UKA

4.1 ONeMEHTHl KBAHTOBOM ONTUKU 6 bu6mmoreka [JOK
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https://m.edsoo.ru/7f41c97c

bubmmoreka [{OK
4.2 C 4
TPOCHHE atoMa https://m.edsoo.ru/7f41c97c
bubmmoreka [{OK
4. A
3 TOMHOE A7pO = https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DNIeMEHTHI aCTPOHOMHUU U aCTPO(PHU3UKH 7 bubnmorexa [IOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Pazgen 6. OBOBIIAIOIIEE IOBTOPEHHUE

6.1 O6o0061maroniee NOBTOPEHHE 4 Efij?;;fiii(zﬁﬂucgk
Hroro no pazneny 4
PesepBHOE BpeMmst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrtpoasubie | IlpakTuueckue op
n/n Bcero u3ydyeHnusi | oOpa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
®du3nKa — Hayka O MPUPOJIE.
e Bu6nuorexa [IOK
Haydanpie MeTO 161 TO3HAHUS 1
https://m.edsoo.ru/ff0c32e2
OKPYXKAIOIIEr0 MUpPa
Ponb u Mecto pusuku B
(hopMUPOBaHUHN COBPEMEHHOM | bubnuoreka [IOK
HAay4YHOM KapTUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOUN JAESATEIbHOCTH JIIOICH
Mexannueckoe OBMKECHHUE.
OTHOCHTENBHOCTh MEXaHUYSCKOTO 1 bubnuoreka [JOK
nBrokeHusd. [lepemenienne, CKOpocTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE
PaBHOMEpHOE NpSAMOJIMHENHOE | bubnuoreka [JOK
JIBUKECHUE https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE NPSIMOIMHEWHOE | bubnunoreka [JOK
JIBUKECHUE https://m.edsoo.ru/ff0c372e
CBoOoaHoe majieHre. Y CKOpeHue 1 bu6mmoreka [JOK
CcBOOOIHOTO MaIeHUS https://m.edsoo.ru/ff0c39cc
KpuBonmHeiiHoe n1BUXEHUE.
N bubmuoreka [JOK
JIBUKeHHE MaTepuaIbHOM TOUYKH IO 1
https://m.edsoo.ru/ffOc3ada
OKPYXHOCTH
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[Tpuniun oTHOCUTENBHOCTH | anunes.
bubmmoreka [{OK
8 NHepunanpHbIe CUCTEMBI OTCYETA. 1
. https://m.edsoo.ru/ff0c3be8
IIepsbiii 3ak0oH HproToHa
Macca tena. Cuia. [Tpunuun
. bubnuorexa [JOK
9 Cyneprno3uimu cuil. Bropou 3akoH 1
¥ https://m.edsoo.ru/ff0c3be8
Hprotona aiga maTepuanbHOU TOUKH

10 Tperun 3akon HetoToHa 11st 1 bubnuorexa [JOK
MaTEepHAIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOTO TsaroTeHus. Cuma

bu6moreka [IOK
11 TskecTu. [lepBas kocMudeckas 1
https://m.edsoo.ru/ff0c3d00
CKOpPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec | bubnuoreka [IOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoapuuueHt tpenust.

P b P bu6mmoreka [IOK
13 Cuta cOnpoTHUBJIEHUS PU IBMOKEHUH 1
https://m.edsoo.ru/ff0c3f76
Tesa B )KUAKOCTH WJIK ra3e
[TocTynarensHOE U BpamaTesibHOE

14 JBIKEHHUE a0COJIFOTHO TBEPJIOTO Tea. | bu6mmoreka [JOK
MowmeHT cuinbl. [1nedo cumbl. YcnoBus https://m.edsoo.ru/ff0c41a6
PaBHOBECHS TBEPAOTO TeNa
Nmnynbc MmaTepralibHOM TOUKH,

15 CUCTEMBbI MaTEPUAIIbHBIX TOYEK. | bubnnoreka [JOK
Wmiynbsc cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
MMIyJbca. PEaKTUBHOE IBUKEHUE
PaGoTta 1 MOIITHOCTD CHITBIL.

¥, bubmuoreka [JOK
16 Kunernueckas 3Heprusi MaTepuajlbHON 1
https://m.edsoo.ru/ff0c4502
ToukH. Teopema 00 H3MEHEHHUH
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KMHETUYECKON DHEPTUU

17

[ToreHnmanpHas dHEprus.
[ToTeHumanpHas 3HEPIUs ypyro
ne(GopMHUPOBAHHOW TIPY>KUHBI.
[ToTennmanpHas 3Heprust Teaa BOIU3N
MTOBEPXHOCTU 3eMJIU

bubmmorexa [{OK
https://m.edsoo.ru/ff0c461a

18

[ToTeHmansHbIe ¥ HEMOTEHIIHATBHEIE
cuiibl. CBsA3b pabOTHI
HETIOTEHIIMAJIBHBIX CHJI C ©3MEHEHHEM
MEXaHUYECKOHW SHEPTHH CUCTEMBI TEIL.
3aKoH COXpaHEHHUS MEXaHUYECKOU
SHEPTHUU

bu6moreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnas pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
M3MEHEHHEM MEXaHHYECKOW YHEPTUU
TeJla Ha MPUMEPE PACTSIKCHUS
PE3UHOBOTO JKI'yTa)

20

KonTtponbHas paboTa 1o reme
«Kunemaruka. /JIlnHamuka. 3aKOHBI
COXpaHEHUsS B MEXaHUKE)

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO-
KUHETHYECKOH Teopru. bpoyHOBCKOE
nsuxenue. Auddysus

bubmuoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrtep JBUKEHUS U
B3aMMOJICICTBUS YaCTHUL BELIECTBA.
Mogenu cTpoeHHs Ta30B, )KUIAKOCTEH
U TBEPIBIX TEI
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23

Macca monekyn. Konnuecto
BemiectBa. [locrosinnas ABoraapo

24

TennoBoe paBHOBecue. Temmeparypa
n e€ n3mepenue. [llkana remneparyp
Henscus

25

Wneansuenii ras B MKT. OcHoBHOE
ypaBHeHue MKT

bubmmoreka [{OK
https://m.edsoo.ru/ff0c4fde

26

AOcomoTHas TemrepaTypa Kak Mepa
CpelHEeW KUHETUYECKON SHEPTUU
JIBH>KEHUS MOJIEKYJ. YpaBHEHUE
MenneneeBa-Kianeitpona

bu6moreka [IOK
https://m.edsoo.ru/ffO0c511e

27

3akon /lampToHa. 'a30BbIC 3aKOHBI

28

JlaGopaTtopHnas pabota
«HccnenoBanue 3aBUCUMOCTH MEKIY
napaMeTpaMH COCTOSTHHS
Pa3peKEHHOTO raza

29

N3ompornieccsl B uaeaibHOM rasze u ux
rpaduyeckoe npeacTaBieHUuE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c570e

30

Buytpennsis sHeprus
TEPMOIUHAMHYECKOU CUCTEMBI U
crocoObl e€ n3meHeHust. Komuectro
TEIUIOTHI U pabota. BHyTpeHH s
SHEPrusi 0JHOATOMHOIO UEATLHOTO
rasa

bubnuoreka [JOK
https://m.edsoo.ru/ff0c5952

31

Buas! Tennonepenaun

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5¢36

32

VY nennrHasg TEIIOEMKOCTD BENIECTBA.

bu6nmoreka [JOK
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KosnuecTBo TemoTs! npu https://m.edsoo.ru/ff0c5c36
Terutonepenade. AauabaTHBINA MPOIIeCC

13 [IepBblii 3aKOH TEPMOJUHAMUKH U €T0 | bubnuorexa [JOK
IIPUMEHEHNE K U30IIpoLIeccaM https://m.edsoo.ru/ff0cSefc
HeobpaTtumocTs nmporieccos B

34 npupojie. Bropoii 3akoH 1 brbnmorexa [TOK

Prpose. BTOp https://m.edsoo.ru/ff0c6230
TEPMOTUHAMUKHI

35 [Tpunun nevicteus u KII/I TermoBoit 1 bubmmoreka [IOK
MaIllUHBI https://m.edsoo.ru/ff0c600a

36 Huxn Kapro u ero KIT/] 1

37 DKOJIOTHYECKHE MTPOOIIEMbI 1
TEIJIOHEPTETUKH

18 O6o06matomuii ypok «MoJtekysipHas | bubmuorexa [JOK
¢usuka. OCHOBBI TEPMOIMHAMUKH https://m.edsoo.ru/ff0c6938
KonTtponbHas padoTa o teme

bu6mmoreka [JOK
39 «MounekynspHas ¢puszuka. OCHOBBI 1 1
https://m.edsoo.ru/ff0c6a50
TEPMOANHAMUKI»

40 [TapooOpazoBanre U KOHICHCAIIHS. | bubnuoreka [JOK
Hcnapenue u kurneHue https://m.edsoo.ru/ff0c63b6
AOGCOIIOTHAS M OTHOCUTEIbHAS

. bubnuoreka [JOK
41 BJI&YKHOCTh BO3/lyXa. HacklleHHbIN 1
https://m.edsoo.ru/ff0c64d8
nap
TBeépnoe teno. Kpucrammueckue u

4 amopdHble Tena. AHU30TPOIHS | bu6nuoreka [IOK
CBOWCTB KpHUCTAIJIOB. JKujakue https://m.edsoo.ru/ff0c65f0
Kpuctauibl. COBpeMEHHbIE MaTepUaIbl
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[liaBnenue U KpUCTATUIU3 AU
bubmmoreka [{OK
43 VY nenbHas TEIUIOTA MJIABICHUS. 1
https://m.edsoo.ru/ff0c6708
Cybnmumarus
b K
44 VYpaBHeHue TEIIoBOro HanaHca 1 nommorexa O
https://m.edsoo.ru/ff0c6820
DneKkTpu3aIus Tei. DINEKTPUISCKUU
bubmmoreka [{OK
45 3apsj. [IBa Buaa 3neKTpUUeCcKux 1
https://m.edsoo.ru/ffOc6bcc
3apssIoB
[IpoBOaHMKH, TUITIEKTPUKH U
P P Bu6morexa 1[OK
46 MOJIYIIPOBOAHUKH. 3aKOH COXPAaHEHUS 1
https://m.edsoo.ru/ff0c6bec
ANEKTPUIECKOTO 3apsia
B3anmoneunctBue 3apsioB. 3aKOH
5 . bu6mmoreka [IOK
47 Kynona. ToueyHbIN AIEKTPUUECKUN 1
https://m.edsoo.ru/ff0cbeced
3apsn
Hanps:k€HHOCTh 3JIEKTPUYECKOTO
43 noJia. [IpuHiun cynepno3uiuu | bubnuoreka [JOK
AJIEKTpUUECKUX Nojieu. JInnuu https://m.edsoo.ru/ffOc6df2
HANPSKEHHOCTH
PaGora cui 3eKTpoCcTaTuYecKoro
bubnuoreka [JOK
49 noi. Ilorennuan. Pa3zHocts 1
https://m.edsoo.ru/ff0c6f00
MOTEHIUAJIOB
[IpoBOAHUKH U AUDIIEKTPUKH B
P P bubnuoreka [JOK
50 3JIEKTPOCTATUYECKOM II0JIE. 1
https://m.edsoo.ru/ff0c7018
JusnekTpuueckas IpOHUIIAEMOCTD
. b K
51 OnexrpoeéMkocTs. Konnencatop 1 nomorexa LO
https://m.edsoo.ru/ff0c7126
52 DNEeKTPOEMKOCTD IIIOCKOTO 1 bubnmoreka [JOK
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KOH/IEHCATOpa. DHEPrus 3apsuKeHHOTO
KOHJIEHcaTopa

https://m.edsoo.ru/ff0c72c0

53

Jlaboparopuas padota "M3mepenue
AJIEKTPOEMKOCTH KOHJIeHcaTopa"

54

[TpuHIMIT NENCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOMHPOBAIBHOTO
amnmapara, CTpyWHOTr0 IpHHTEpa.
DnexTpocTaTHUecKas 3allluTa.
3a3eMIiIeHHE AEKTPOIPUOOpPOB

55

DIIEKTPUYECKHUN TOK, YCIIOBHS €T0
cyuiectBoBaHusl. [IoCTOSITHHBIN TOK.
Cuna Toka. Hanpspxenue.
Conpotusnenue. 3akon Oma aJist
y4acTKa LEenu

56

[TocnenoBarensHOE, TapauIeIbHOE,
CMEIIAaHHOE COCAUHEHHE
poBOHUKOB. JIabopaTtopHas pabota
«3yyeHne cMemaHHOTO COeIMHEHUS
PE3UCTOPOB

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIIHOCTB AJIEKTPUUECKOTO
ToKa. 3akoH Jlxoynsa-Jlenna

bubnuoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 715 IOJTHOM (3aMKHYTOM)
anekTpuueckon nenu. Koporkoe
3ambikaHue. JlabopaTopHas padorta
«M3mepenne 3/1C nctouHnka TokKa u
€ro BHYTPEHHET'O COIPOTHUBIICHUS

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc7ae0

59

PesepBHrbiit ypok. KonTponbHast

bu6mmoreka [JOK
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pabota 1o Teme "DnekTpoauHamMuKa' /
Bcepoccuiickas mpoepouHas paboTa

https://m.edsoo.ru/ff0c8c56

60

O06o0marmuii ypok
«nexTpoanHamuka» / Becepoccuiickas
IpoBepoyHas paboTa

bubmmorexa [{OK
https://m.edsoo.ru/ff0c88be

61

DNeKTpOHHAs MMPOBOJIUMOCTD TBEPIBIX
METaJIJIOB. 3aBUCUMOCTD
COITPOTHUBIICHHS METAJIJIOB OT
teMmnepaTypbl. CBEpXIIpPOBOAUMOCTh

62

DIEKTPUYECKUH TOK B BAKyyMe.
CBOMCTBA DIIEKTPOHHBIX ITYYKOB

63

[TonynpoBoAHUKH, UX COOCTBEHHAS U

MpUMECHas NpoBOIUMOCTh. CBOUCTBA
p—n-niepexona. [lomynpoBogHuKOBBIE
MIPUOOPHI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

64

DIIEKTPUYECKUHU TOK B pacTBOpax U
pacriaBax 3JeKTPOJIUTOB.
DNEeKTPOIUTHYECKAs TUCCOLIUAIUS.
DIIEKTPOJIN3

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c82ba

65

DIJIEKTPUYECKUU TOK B ra3ax.
CaMOCTOSITENLHBIN U
HECAMOCTOSITeNIbHBIA pa3psia. MoJiHus.
IIna3zma

bubmuoreka [JOK
https://m.edsoo.ru/ffOc84ae

66

DJeKTpUYecKue MPUOOPHI U
YCTPOMCTBA U UX TPAKTUYECKOEC
npumMeHeHue. [IpaBuia TeXHUKH
0€e3011acHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c86fc




JlenaprameHnT obpa3oBanus AxMuHHCTpanuH r. EkaTepunOypra
MyHHuIHIIaNEHOE aBTOHOMHOE 00111e00pa30BaTeNbHOE YUpeKICHHE cpeqHsist 00meodpasoBarenbHas mkona Ne 36 um. MLIT. Onunnosa
620078, r. ExatepunOypr, yi1. Mansimesa, 134 ten. 8(343) 374-02-91,
e-mail: soch36 @eduekb.ru

KonTtposnsHas paboTa o teme

67 «Qnekrpocratuka. [1ocTosHHBIM 1 | bubnuorexa [JOK
JNEKTpUYECKUM TOK. TOKHM B https://m.edsoo.ru/ffOc8a8a
Pa3IMYHBIX CpeIax»

68 PesepBubIit ypok. O600maromui ypok | bubnuoreka [JOK
o remaMm 10 kacca https://m.edsoo.ru/ff0c8f6¢c

OBIIEE KOJIMYECTBO YACOB I1O

[TPOTPAMME e > A
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11 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
[
JJ;H Tema ypoka Beero Konrpoasubie | IlpakTuuyeckue f[[:;:e}[l/lﬂ ::;Ig):;zl:;feﬂbﬂme
padoThI padoTsl pecypest
[TocTostHHBIE MAarHUTHI B X

| B3auMo/jieiicTBe. MaruutHoe moJie. | bubmmoreka [IOK
Bexrop marHuTHOM MHAYKIMH. JIMHUM https://m.edsoo.ru/ff0c9778
MAarHUTHOW MHIYKIIHH
MarauTHO€ 10Jie MPOBOIHUKA C

) TokoM. OmbIT Dpcrena. | bubnuoreka [IOK
B3anmopaericTBre mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHnas pabora «3y4yeHue | | bubnuoreka [IOK
MarHUTHOTO NOJIS KaTYIIKU C TOKOM)) https://m.edsoo.ru/ff0c98fe
JleficTBHE€ MarHUTHOTO TOJIA HA
MPOBOJHUK ¢ TOKOM. Cuia Amriepa.

4 JlaGopaTtopHas pabota 1 | bubnunoreka [JOK
«HccaenoBanue nercTBUA https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM»

JleficTBHE€ MarHUTHOTO TOJIA HA

5 JBUKYILYIOCS 3apsSKEHHYIO YacTHILY. | bubnuorexa [IOK
Cuna Jlopenna. PaboTa cubl https://m.edsoo.ru/ff0c9df4
Jlopenua

6 OnexTpoMarHuTHast UHAYKIUs. [loTox 1




JlenaprameHnT obpa3oBanus AxMuHHCTpanuH r. EkaTepunOypra

MyHHuIHIIaNEHOE aBTOHOMHOE 00111e00pa30BaTeNbHOE YUpeKICHHE cpeqHsist 00meodpasoBarenbHas mkona Ne 36 um. MLIT. Onunnosa
620078, r. Exarepun0ypr, yi. Maibiesa, 134 ten. 8(343) 374-02-91,

e-mail: soch36 @eduekb.ru

BEKTOpa MarHuTHOU nuaykuuu. J/C
MHIYKIHU. 3aKOH JIEKTPOMarHUTHOM
nHaykuun Papanest

Jlaboparopuas paboTa
«HccnenoBanue sBICHUS
3J'ICKTpOMaFHI/ITHOI\/JI HHIAYKOHUNW

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

NHayKTUBHOCTS. SIBIEHUE
camouHaykiuu. 3/1C caMOUHTyKITUH.
DHeprusi MarHuTHOTO TIOJISL KaTYIIKU €
TOKOM. DJIEKTPOMarHuTHOE T0JIe

bubmmoreka [{OK
https://m.edsoo.ru/ff0ca600

TexHnueckune ycTpoicTBa u ux
IIPUMEHEHHE: TOCTOSTHHBIE MAarHUTHI,
JIEKTPOMArHUTBI, JEKTPOABUTaTENb,
YCKOPHUTEH 2JIEMEHTAPHBIX YaCTHLl,
MHIYKIIMOHHAs I1eYb

10

O6o06maromuii ypok «MarHuTHoe
noJie. DIEKTPOMAarHUTHAS HHTYKITUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KonTtponbHas padoTa o teme
«MarauTHoO€ II0JI€E.
DNeKTpOMarHuTHask UHIYKLIHUS)

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcad58

12

CB0OOTHBIE MEXaHUYECKUE
kosnebanus. 'apmMoHnyeckue
KosnebaHus. YpaBHEHUE
TapMOHUYECKHX KOJIeOaHui.
[IpeBpanienue sHepruu

bubmuoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

JIaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
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MepHOo/JIa MaJIBIX KOJICOaHM rpy3a Ha
HHUTH OT JJIMHBI HUTH W MAacChl IPy3a»

14

Konebarenpubd KOHTYp. CBOOOJHBIE
3JIEKTPOMAarHUTHbIE KOJeOaHus B
UeanbHOM K0Je0aTeIbHOM KOHTYPE.
AHaorus Mex1y MEXaHn4eCKUMHU U
AJIEKTPOMArHUTHBIMU KOJI€OaHUSAMU

bubmmoreka [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna ToMmcoHa. 3aKoH
COXpaHCHUA DHEPIrur B HACAJIbHOM
KoJie0aTeIbHOM KOHTYpE

bu6moreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBnenue o 3aTyxarommx
Kose6aHusAX. BbIHYXIeHHbIE
MexaHuueckue kojeOanus. Pe3onaHc.
BbIHYXIeHHBIE 2JIEKTPOMArHUTHBIE
Kosie0aHus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[Tepemennbid Tok. CUHYCOUIATbHBIA
MepeMEHHbIA TOK. MOIIHOCTh
MIEPEeMEHHOT0 TOKa. AMIUTUTYAHOE U
JIEUCTBYIOLIEEe 3HAUEHHUE CUJIBI TOKA U
HaMPsKEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IponsBocTso,
nepenava u noTpedieHue
3NEKTPUUECKOIN SHEPTUn

19

YCTpOoUCTBO U MPAKTUUECKOE
IIPUMEHEHHE DIIEKTPUYECKOTO 3BOHKA,
reHeparopa epeMeHHOro TOKa,
JIMHUH 3JIEKTpoIiepesayd

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324
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DKOJIOTUYECKHE PUCKHU IIPU
IIPOMU3BOICTBE IEKTPOIHEPTUH.

20 KynbTypa ncnons3oBanus
3JIEKTPOSHEPIUHU B IOBCEIHEBHOU
KUZHU
MexaHu4ecKre BOJHBI, YCIOBUS
o1 pacnpoctpanenus. [lepuoa. Ckopocthb bubnuorexa [JOK
pacrupocTpaHeHus U JIJINHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Toniepeunsie 1 TPOI0THHBIC BOTHBI
2 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTh bubmuorexa [JOK
3ByKa. BoicoTa ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNEeKTPOMAarHUTHbIE BOJIHBI, UX
. bu6mmoreka [IOK
23 CBOMCTBA U CKOpOCTh. [IIkama
https://m.edsoo.ru/ff0ccfe0
3NIEKTPOMAarHUTHBIX BOJIH
[IpuHUHMIIBI paTnOCBA3U U
24 TeneBuaeHus. Pa3zBuTue cpencTs
cBs3u. Paguonokanus
)5 Kontponbnas padota «Konebanus u bubnuorexa [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsiMonMHENHOE pacpoCTpaHEeHnE
26 CBETa B OJJHOPOJIHOM Cpejie. bubnuoreka [JOK
ToueuHsblil HICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBETa
OTtpaxxeHue cBera. 3aKOHbI
bu6mmoreka [JOK
27 oTpaxkeHus csera. [loctpoenue
. https://m.edsoo.ru/ff0cd4e0
M300paX€HUH B IJIOCKOM 3epKaje
28 [Ipenomiienue cera. [lonHoe bubnmnoreka [JOK
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BHYTpEHHeEe oTpaxkeHue. [IpenensHbin https://m.edsoo.ru/ff0cd7{6
yTOJ1 TIOJIHOTO BHYTPEHHETO
OTPaKECHUS
79 JlaboparopHas padota «/3meperue | 1 bubnuorexa [JOK
II0Ka3aTelIs IIPEIOMIICHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunzel. [locTpoenne n3obpaxeHuii B
30 nunze. opmysa TOHKOM JIMH3HI. 1 brbmmorexa [HOK
https://m.edsoo.ru/ff0cddle
YBenu4ueHue JUH3bI
JlaGopaTtopnast pabota
31 «HccaenoBanue cCBOMCTB 1 1
M300pakeHUH B JINH3AX)»
Hucnepcus cBeta. CoHBIN COCTaB
0 oenoro cBera. LIper. JlTabopaTopnast | |
paborta «Habmoaenne nucrnepcuu
CBETa»
13 Hurepdepennius ceeta. Judpakmus 1 bubnunoreka [JOK
ceera. [ludpakunonnas pemeTka https://m.edsoo.ru/ff0ced22
34 [TonnepedHOCTH CBETOBBIX BOJIH. | bubnunoreka [JOK
[Tongpuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTuyeckue MpuOOPHI U YCTPOICTBA U |
yCIOBUS UX 0€30MacHOTO MPUMEHEHUS
['panuIel MPUMEHUMOCTH
36 KJlaccuueckon MexaHuku. [locTynarer | bubnunoreka [JOK
CIIELIMATIbHOW TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
37 OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. | bubnunoreka [JOK
3ameieHre BpeMEHH U COKpallleHue https://m.edsoo.ru/ffOcfa42
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JUTUHBI
DHEprusi ¥ UMIYJbC PEISTUBUCTCKON
. bubnuorexa [JOK
38 yacTulbl. CBSA3b MACChI C SHEPTUEU U 1
https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUsl IOKOS
KonTponsnas pabora «OnTuka.
39 OCHOBBI CIEITUATBHON TEOPUH 1 1 bubmorexa HOK
A P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEILHOCTHY
40 ®ortonsl. opmymna [1nanka. Jueprus | bubnuorexa [JOK
U UMIyibC GpoToHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIIEIOBAHNE BuG OK
41 ¢boTorddexra. OnbiTer A. I'. 1 nomoreka I
https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl potorpdekra. YpaBHeHnE
. qi b p bu6mmoreka [IOK
42 OwunmrerHa s hotodrddexra. 1
https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» pororddexra
JaBaenne cpera. OnbiTel I1. H.
43 JlebeneBa. XuMU4eCKOE ACHCTBUE 1 bubmmorexa [OK
AcBa. s https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuyeckue ycTpoicTBa u
MPAaKTHUYECKOE MMPUMCHCHHE:
44 1
(dhoToseMeHT, (HOTOIaTIHK,
COJIHEUHas OaTapesi, CBETO U0/
45 Pemenue 3aga4 no reme «3J€MEHTBI 1 bubmuoreka [JOK
KBaHTOBOU ONTHUKW https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcona. OnbITHI
46 Pesepdopna no paccestHuIO 0-4acTH 1 Bubmmorexa LIOK
pLOpPA p . https://m.edsoo.ru/ff0d091a
[InanerapHas Mojaenb aroma
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b K
47 [loctynarel bopa 1 nommorexa 110
https://m.edsoo.ru/ff0dOafa
N3nydyenue u noraomeHne (poToHOB
7 ¢ bubnuorexa [JOK
48 MIPU TIEPEXOIe aTOMa C OJTHOTO YPOBHS 1
. https://m.edsoo.ru/ff0dOafa
SHEPTUH Ha Ipyroil. Buasl cexkTpos
BonHOBBIE CBOMCTBA YacTull. BoJiHBI

49 ne bpowis. KopnyckyisipHo- | bubnuoreka [JOK
BOJIHOBOM nyanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0dOca8
BBIHY)KJICHHOE U3JTy9YCHHE
OTKpBITHE PATHOAKTUBHOCTHU. OMBITHI

bu6moreka [IOK
50 Pezepdopna o onpeneneHno cocrasa 1
https://m.edsoo.ru/ff0d0fd2
PaIOaKTHBHOTO M3ITYICHUS
CsoucTBa anbda-, 6era-, raMmma-

51 u3nydeHus. Biusaue |
PaaOaKTUBHOCTH Ha )KUBBIE
OpraHu3Mbl
OTKpbITHE TPOTOHA U HEUTPOHA.

5 N3otomnbl. Anbda-pacma. 1 bubnuorexa [JOK
DNEeKTPOHHBIN ¥ TIO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnaz. ['aMma-u3inydeHue
DHeprusi CBsSI31 HYKJIOHOB B si/Ipe.

SnepHeie peakuuu. AnepHbiv
S peart AP bubnuoreka [JOK
53 peakrop. [IpoGnembl, IEpCEKTUBHI, 1
. https://m.edsoo.ru/ff0d1356
9KOJIOTUYECKHE ACTIEKTHI SIACPHOU
SHEPTreTUKHU

54 DneMeHTapHble YacTullbl. OTKpBITHE | bubnunoreka [JOK

MO3UTpOHA. MeTo bl HAOMIOACHUS U https://m.edsoo.ru/ff0d0e38
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PErucTpanyu 3J€MEHTAPHBIX YACTHII.
Kpyrnslii cton «@yHaaMeHTAIbHbIE
B3aUMOJECUCTBUA. EqUHCTBO
(bU3NIEeCKOU KapTUHBI MUPa»

55

DTanbl pa3BUTHS ACTPOHOMHUH.
[TpuknagHo€ 1 MUPOBO33PEHYECKOE
3Ha4YEeHHE ACTPOHOMUM. Buy
3B€3aHOTrO Heba. Co3Be3us, spKue
3BE€3/Ibl, INIAHETHI, UX BUAUMOE
nBrmxenne. CoaHeyHas cHCTeEMa

56

Commmne. CoytHeYHasT aKTUBHOCTD.
Ucrtounuk snepruu CosiHIA U 3BE3]T

57

3BE31b1, UX OCHOBHBIE
XapaKTePUCTUKH. 3BE3/bI IIIaBHOW
MOCJEeN0BATENBHOCTH. BHyTpeHHEEe
cTpoenue 38€3/1. CoBpeMeHHbIE
MPEACTABICHUS O MPOUCXOKICHUU U
sBosrory CoJIHIA U 3BE3NT

58

Mineunbin [Iyte — nama ["anaktuka.
[Tonoxenue u nuxkenue ConaHua B
l'anaktuke. ['anmaktuku. Yepunie
JBIPBI B SIAPAX TATAKTUK

59

Bcenennas. PasOeranue rajakTuK.
Teopus bosbioro B3peIBa.
PennkroBoe uznyudenue.
MeraranakTuka

60

HepemeHHLIe HpO6J'IeMbI ACTPOHOMUHU
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61

KoHnTpoabHas padora «IeMeHTHI
ACTPOHOMHH U acTPO(PUIUKI

62

Ob6o6maromuii ypok. Ponb ¢usuku un
ACTPOHOMHUH B SKOHOMHYECKOH,
TEXHOJIOTHISCKOM, COIHAIbHOM B
ATUYECKOM chepax IesTeTbHOCTH
YeJIoBeKa

63

O6o06matomuii ypok. Poss 1 mecto
(U3HUKYN ¥ aCTPOHOMHUH B
COBPEMEHHOMN HAYYHOU KapTUHE MUpa

64

O606maromuii ypok. Posb
¢dbuzmveckoit Teopuu B (opMUPOBAHUH
MpEeACTABICHUHN O PU3NUECKON
KapTHHE MHpa

65

O6o06matromuii ypok. Mecto
(hbM3UYEeCKO KapTUHBI MUPA B 00IIEM
psiIy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPEACTABICHUNA O TPUPOIC

66

PesepBHbIil ypok. MarHuTHOE T0JI€.
DNEeKTpOMarHuTHask UHIYKIUS

67

PesepBubiil ypok. Ontuka. OCHOBBI
CHelHalbHOM Teopun
OTHOCHUTEIIbHOCTH

68

Pezepublit ypok. KBanToBas ¢usuka.
DneMEeHTBl aCTPOHOMUHU U
acTpopU3NKI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1784
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OBIIEE KOJIMYECTBO YACOB I1O

[TPOTPAMME 08 4 !




JlenaprameHnT obpa3oBanus AxMuHHCTpanuH r. EkaTepunOypra
MyHHuIHIIaNEHOE aBTOHOMHOE 00111e00pa30BaTeNbHOE YUpeKICHHE cpeqHsist 00meodpasoBarenbHas mkona Ne 36 um. MLIT. Onunnosa
620078, r. ExatepunOypr, yi1. Mansimesa, 134 ten. 8(343) 374-02-91,
e-mail: soch36 @eduekb.ru



JenaprameHnT obpa3oBanus AxMuHHCTpanuH r. EkarepurOypra
MyHuIHIIaIEHOE aBTOHOMHOE 00111e00pa30BaTeNbHOE YUpeKCHHE cpeHsist o0meodpasoBarenbHas mkona Ne 36 um. MLIT. Onunnosa
620078, r. ExatepunOypr, yi1. Mansimesa, 134 ten. 8(343) 374-02-91,
e-mail: soch36 @eduekb.ru

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHEr0 001IEro 00pa3oBaHMs

JleMoHCTpHpOBaTh Ha TpUMEpax pojib W MeCTOo (U3HKH B
101 (hbopMUPOBAaHUHM COBPEMEHHOW HAy4YHOW KapTHHBI MUpA, B Pa3BUTUHU
COBPEMEHHOW TEXHUKH M TEXHOJIOTHU, B MPAKTUYECKON AEATEIbHOCTH

monei

Y4uTHIBaTh IPaHUIBl IPUMEHEHUS U3YYEHHBIX (QU3NYECKUX MOJIEIIEH:
MarepuaigbHas TOYKa, WHEpIMaldbHas CHUCTeMa OTCYETa, aOCOJIFOTHO
10.2 TBEPAOE TENO, UACAIbHBIN Ia3; MOJECIN CTPOCHUS T'a30B, KUIKOCTEH U
TBEPABIX TE€J, TOYEYHBIM OJIIEKTPUYECKHM 3aps — IpU PEIICHUH

(dbr3uvecKux 3aaa4

Pacno3naBath ¢usnveckue sBICHHS (IIPOIECCH) U OOBACHATh MX Ha
OCHOBE 3aKOHOB MEXAaHHKH, MOJEKYJISIPHO-KHHETUYCCKOW TEOpHH
CTpOCHHSI BEHIECTBA W  DIEKTPOJUHAMHKH: pPAaBHOMEPHOEC U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBW)KCHHE, CBOOOIHOE MaJCHUE
TEJI, JBW)KCHHUE IO OKPYKHOCTH, WHEPIHMS, B3aUMOJICHCTBUE TEIl;
103 muddy3us, OpPOYHOBCKOE JBWKEHHE, CTPOCHUE JKHIAKOCTEH |
' TBEPABIX  TeJ, W3MEHEHHe oObéMa Ten TpH  HArpeBaHHH
(oxymaxkieHuM), TEIJIOBOE paBHOBECHE, HCIAPEHHE, KOHICHCAIUS,
IUIaBJICHWE, KPHUCTAJUIM3AllUs, KHIICHHE, BIIAXHOCTh BO3]yXa,
NIOBBIIIICHUE JIABJICHHS T'a3a NIPU €ro HarpeBaHUM B 3aKPBITOM COCY/IC,
CBSI3b MEXKJy IapamMeTpaMu COCTOSIHUS Ta3a B H30IpOIeccax;

QJICKTpU3aluA TCII, BSaHMOHCﬁCTBHe 3apsAa0B

OnuceiBaTh MEXaHUYECKOE JIBMJKEHHE, HUCHONb3ys (U3NYecKue
BEJIMYMHBI: KOOPAMHATA, IIyTh, NEPEMEILIEHUE, CKOPOCTb, YCKOPEHHUE,
Macca Tela, CHJla, MMIYJIbC Tela, KHUHETHYecKass SHeprus,
104 NOTEHIMAJbHAs JSHEeprus, MexaHuueckas paboTa, MeXaHHYecKas
' MOIITHOCTh; IPU ONHUCAHUM MPABUIBHO TPAKTOBATH (PU3UUYECKUN CMBICI
UCTOJb3YeMbIX BEJIWYMH, UX OOO3HAYEHHUsS M E€IUHHUILBI, HAXOIUTh
(opMyIbl, CBS3BIBAIOLINE JTAHHYIO (PU3MUECKYIO BETUUUHY C APYTHUMHU

BCIIMYMHaAMU
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10.5

OnwuchiBaTh HM3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEI M  TEIUIOBBIC
SIBIICHUSI, MCIOJb3ysl (U3MUYSCKUE BEJIMYMHBI: JIaBJICHHE Tasa,
TEMIIepaTypa, CpPEeAHsSsT KHHETHYCCKAs OSHEPIrHs  XaoTHYECKOIro
JBW)KCHUS MOJICKYJ, CpEIHEKBaJpaThyHas CKOPOCTb MOJICKYII,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHssI JHeprus, pabora rasa,
KO (DUIIMEHT TMOJE3HOTO JEHCTBUS TEIUIOBOTO JBUTATENS; IPHU
OTHCAHUH MPaBHJIbHO TPaKTOBATh busnueckuit CMBICIT
WCTOJB3YEMbIX BEIWUYMH, WX OOO3HAYCHHUS W EIAWHHUIBI, HAXOJUTh
(bopMyJIBI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BETUYUHY C APYTUMHU

BEIMYUHaAM

10.6

OnuceiBaTh HM3y4EHHBIE JJIEKTPUYECKHE CBOWCTBAa BEIIECTBA U
JNIEKTpUYECKHe  sBJIEHUS  (MpOILECChl), MCHONb3yd (U3HUECKUe
BEJIMYMHBI:  DJEKTPUUECKUH  3apsd,  DIIEKTPUYECKOe  TOJe,
HanpspKEHHOCTh  MMOJIA, TOTEHIMAN, Pa3HOCTh NOTEHLHUATOB; MpU
ONMCAHUU MPABWIBHO TPAKTOBATh (PU3NUYECKUI CMBICI UCIIOJIb3yEMBIX
BEIMYMH, WX OOO3HAYEHMs] U €JUWHMIBI; YKa3bIBaTh (HOPMYIIbI,
CBA3BIBAIOIIME JAHHYKO  (U3MYECKYI0 BEIMYHMHY C  JIPYTHMHU

BECJIMYMHaAMH

10.7

aHAIM3UPOBaTh (U3MYECKUE TIPOLECChl U  SIBJICHUS, HCIHOJB3Ys
(bm3uYecKre 3aKOHBI M MIPUHIIUIIBL: 3aKOH BCEMUPHOTO TaroTeHus, I, 11
u I 3akonsl HprOTOHA, 3aKOH COXpaHEHHUS MEXaHHUYECKOW SHEPruw,
3aKOH COXPAHEHMS UMITYJbCA, IPUHLUI CYNEPIO3ULIUUA CUJI, TTPUHLIUIL
paBHOMpaBHsl MHEPLUUATBHBIX CUCTEM  OTCU€Ta; MOJIEKYJISPHO-
KMHETUYECKYI0 TEOPHIO CTPOEHMS BEIECTBA, ra30Bbl€ 3aKOHBI, CBS3b
CpeaHell KMHETHYECKOM SHEpPruu TEIJIOBOTO JABMXKEHUS MOJIEKYN C
a0COIOTHOW TeMIepaTypoil, MEepBbIi 3aKOH TEPMOJIMHAMHUKH; 3aKOH
COXpaHEHUs1 SJEKTPUYECKOro 3apsaa, 3akoH KynoHna; mnpu sTom
pa3nuyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €r0 MaTeMaTU4ecKoe

BBIP2YKEHUE U YCTIOBUS (TPAHULIBI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBICHITE OCHOBHBIE IIPUHIUIIBI HeﬁCTBHH MallvH, HpI/I60pOB n
TCXHHUYCCKHUX YCTpOﬁCTB; pa3jindyatb YCIOBHUA HUX 0e30MmacHOTO

HCIIOJIb30BAaHUS B IOBCEIHEBHOM KHU3HU

10.9

BhITIONHATE SKCIIEPUMEHTHI 10 UCCIIEA0BAHUI0 (PU3NYECKUX SIBICHUN U
MPOLIECCOB C MCHOJIb30BAaHUEM MPSMBIX U KOCBEHHBIX U3MEPEHUIL; MTpU
3ToM (GOopMYyIHpOBaTh MpoOieMy (3aady) U THUNOTE3y Y4eOHOTO
JKCIIEPUMEHTA, coOuparb  YCTaHOBKY M3  MPEAI0KEHHOTO

060pyz[013aH1/1;1, MMPpOBOAUTH OIIBIT U (I)OpMy.HI/IpOBaTL BBIBOBI
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10.10

OcymiecTBiaATh TpsSMbIE ¥ KOCBEHHBIE H3MEPEHUs (U3UUIECKUX
BEJIMYUH; MPHU 3TOM BBHIOMPATh ONTUMAIBHBIA CIIOCO0 HM3MEpPEHHS U

HCIIOJIb30BaTh U3BCCTHBIC MCTO/AbI OICHKHU HOFpGHIHOCTGﬁ I/ISMepeHI/Iﬁ

10.11

HccnenoBaTh 3aBUCUMOCTH MeXAYy (PU3MUYECKMMHU BEIUYMHAMHU C
UCIIOJIb30BAHUEM MPSAMBIX M3MEPEHUH; MpPU 3TOM KOHCTPYHPOBATh
YCTAaHOBKY, (PUKCHPOBATh pe3yJbTaThl MOJYYCHHOH 3aBHCHMOCTH
(u3NYeCKUX BEIMYUH B BUAE TaONUI U TPapHKOB, A€IaTh BHIBOJABI O

pe3ylibTaTaM UCClIeJOBaHUs

10.12

CobOmomaTh  mpaBwiia  0€30macHOr0  Tpyda IpU  MPOBEACHUU
UCCIEIOBAaHUN B  paMKax Yy4eOHOro OKCIEepUMEHTa, YydeOHOo-
HCCIEA0BATENBCKOM M MPOEKTHOM AEATENBHOCTH C HCIOJIb30BAaHUEM

M3MEPUTENbHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYIOBaAHUS

10.13

Pemate pacuy€THbie 3a7a4M C SBHO 3a/J]aHHON (DU3UYECKON MOJIEIBIO,
WCTIONB3Ysl (PU3HYECKHE 3aKOHbI W TPHUHIIUMIBI, Ha OCHOBE aHaau3a
YCIIOBHS  3a7auyd  BBIOMpaTh (DU3WYECKYI0 MOJENTb, BBIICTATH
(dbuzmveckrue BeMMYUHBI U (POPMYIIBI, HEOOXOTUMBIEC TSl €€ pEeIIeHuUs,
MIPOBOJIUTH PACYETHl M OLICHUBATh PEATLHOCTH IMOTYYCHHOTO 3HAYCHUS

(bU3UYECKO BETUIHHBI

10.14

Pemath ~ KauecTBeHHBIE  3aJayu: BBICTpAaUBaTh  JIOTUYECKHU
HEMPOTUBOPEUUBYIO LIEMOYKY PACCYXIACHHUM C OMOPON Ha M3ydeHHbIE

3aKOHBI, 3aKOHOMEPHOCTH U (bHBI/I‘leCKI/IC SABJICHUSA

10.15

Hcnonb3oBarh mpu  pemieHud yueOHBIX 3aJad4  COBPEMEHHBIE
UH(OPMALIMOHHBIE TEXHOJOTHMM JUIsl TIOHMCKA, CTPYKTYypUPOBaHMS,
WHTEpIpeTalii U MPeJICTaBICHUs Y4EeOHOW U HAYYHO-MOMYJISIPHOMN
uH(pOpMaLUY, MOJYYEHHOM U3 pPa3IUYHbIX MCTOUYHHUKOB; KPUTHUECKU

AHAJIIU3UPOBATH MOJIYH1aCMYHO I/IH(i)OpMaI_II/II-O

10.16

[IpuBoaMTE TpHUMEpPHl BKJIaJa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKU, OOBSICHEHHE MPOIIECCOB OKPYKAIOUIETO

MHUpa, B pa3BUTUC TCXHUKHU U TEXHOJIOTUI

10.17

Hcnonp3oBaTh TeOpeTHYECKHE 3HAHUSA MO (PU3MKE B IOBCEAHEBHOM
KU3HU 17151 o0ecriedeHns 0€301MacHOCTH Ipy 00paleHuH ¢ prudopamu
U TEXHUYECKMMH YCTPOMCTBaMM, JJsI COXPAHEHUs 370pOBbS H

CO6J'IIO,Z[€HI/I$I HOPM 5KOJIOTHUYECKOTO IMTOBEACHUS B Oprncanmeﬁ cpeae

10.18

PaGoTtaTh B rpyIne ¢ BBINOJHEHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH,
IUTAHUPOBaTh  pabOTy  TPYMIbl, PAlUOHAIBHO  PACHpPEesATh

0053aHHOCTH H IJIaHUPOBATh ACATCIBHOCTL B HCCTAHAAPTHBIX
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CUTyalludX, aJCKBATHO OLCHHBATH BKJIaJ KaXIAOro M3 YYaCTHUKOB

TPYIIIBI B PELICHHE PACCMATPUBAEMON MTPOOIEMBI

11 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI POrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

11.1

JleMoHCTpHpOBaTH Ha TpUMEpax poJib U MecTo (U3uMKu B
(hopMUPOBAaHUM COBPEMEHHOW HAy4HOW KapTHHBI MUpA, B Pa3BUTUHU
COBPEMEHHOW TEXHUKHU M TEXHOJIOTHUW, B MPAKTHYECKON JEATEIBHOCTH

JIO/IEH, LIETOCTHOCTh U €IMHCTBO (PU3UYECKON KapTHUHBI MUPA

YYnUTEIBAThH Ir'paHULbI IPUMCEHCHUA U3YYCHHBIX (bl/ISI/IT-IeCKI/IX MOJI@J'ICI\/'IZ
TOYCYHBIN SHGKTpI/I‘-IeCKI/II\/’I 3apAand, AACpHasA MOACIIb aToOMa, HYKJIIOHHAas

MOJECJIb aTOMHOIO dApa IpHu pCIICHUN (1)I/I?>I/IV—I€CKI/IX 3aaad

11.3

Pacnio3naBate ¢uznueckue sBiaeHUs (mporecchl) U OOBICHATh MX Ha
OCHOBE 3aKOHOB  DJIEKTPOJMHAMUKMA H  KBAaHTOBOH  (pu3mKwM:
ANIEKTPUYECKass MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XHMHUYECKOE,
MarHuTHOE NCUCTBUSL  TOKa, B3aUMO/ICHCTBHE MarHuTOB,
AIIEKTPOMArHWTHAsl WHAYKIUS, JeHCTBHE MarHUTHOTO TIOJIS Ha
NPOBOJHUK C TOKOM MW JBWXKYIIUHCS 3apsi, DJIEKTPOMAarHUTHBIC
KOJIeOaHUsST W BOJIHBI, MPSIMOJMHEHHOE paclpoOCTpaHCHUE CBETa,
OTpaXeHHe, NpejoMIIeHHue, uHTepdepeHims, audpakuus U
MOJIIpHU3AllAsl CBETa, MUCIEPCHs CBETa, (poToAIeKTpudeckuii et
(dotorddekT), cBETOBOE HaBieHHE, BO3HHUKHOBEHHE JIMHEHYATOrO
CIeKTpa aToMa BOJOPOJAA, €CTECTBEHHAass M  WCKYCCTBCHHAs

paanOaKTUBHOCTDb

11.4

OnuceiBaTh HU3YUYCHHBIC CBOMCTBA BCIICCTBA (BJ'IGKTpI/I‘IeCKI/Ie,
MAarauTHBIC, OITUYCCKHUEC, JJICKTPUUCCKYIO ITPOBOAUMOCTD PA3JIMYHBIX
cpe):[) U 3JICKTPOMArnuTHBIC  ABJICHUS (Hpoueccm), HCIIOJIb3YH
(I)I/ISI/I‘IGCKI/IG BCJIIMYHHBI: BHCKTpI/I‘{eCKI/Iﬁ 3apsn, cHhlia TOKa,
QJICKTPUYICCKOC HaIIps’KCHUC, QJICKTPUYICCKOC COIIPOTUBJICHHC,
Pa3HOCTh NOTCHIHUAJIOB, 9I[C, pa60Ta TOKa, MHAYKIUSA MAr"tuTHOI'O
IoJisg, CHlia AMnepa, culia HopeHua, HHAYKTHUBHOCTb KaTyIIKH,
OHEPTUA SBJICKTPUYCCKOIO WU MAr"HuTHOI'O HOHCﬁ, nepuoa M 4vacrorTa

KoJIeOaHUH B KOJIeOATCIHLHOM KOHTYPEC, 3apsa U CHUJIa TOKa B ITPOLIECCC
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rapMOHMYECKUX JIEKTPOMArHUTHBIX KOJIE0aHUH, ¢bokycHoe
pacCTOsSIHUE M ONTUYECKas CWJIA JIMH3BI;, NPU ONKMCAHUM IIPABUIIBHO
TPAaKTOBaTh (PM3MYECKUH CMBICT HUCHOJIB3YEeMBIX BEJIHYWH, WX
00O3HAueHWsI W EIWHHIBI; YKa3blBaTh (HOPMYINBI, CBS3BIBAIOLINE

JaHHYIO (PU3HUYECKYIO BETHYUHY C IPYTUMU BEINIMHAMHI

11.5

OnuceIBaTh HN3Y4YCHHBIC KBAHTOBLIC ABJICHHA U IMPOLECCHI, NCIIO0JIb3Yys
(1)H3qucxne BCJIMYUHLBI: CKOPOCTHb JJICKTPOMAIHUTHBLIX BOJIH, JJIMHA
BOJIHBI M 4YaCTOTa CBETA, JSHEPTUA U HUMIIYJIbBC q)OTOHa, nepnona
mnmoaypacnaaa, OSHEPTUA CBA3HM ATOMHBIX A4€P; IMPH  ONHMCAHUHA
IMpaBHUJIBHO TPAKTOBATb (1)H3H'~I€CKHI>1 CMBICJI UCITIOJIB3YCMBIX BCJIMYHH,
UX 0003HAYEHUS U CANMHUIBI, YKa3bIBaTb q)OpMYJ'II)I, CBA3BIBAOIINEC
JaHHYIO (bHSquCKYIO BCIIMYUHY C APYTUMHU BECIIMYNHAMU, BBIYUCIIATH

3HaYeHUE (PU3NUECKOIN BETUUHUHBI

11.6

AHanu3upoBath (U3MYECKHE TMPOLECCHl U SIBJICHUS, HCIOIb3Ys
(¢u3uYecKkne 3aKOHBI W NpUHOUNBL:  3akoH Owma,  3aKOHBI
MOCJIEI0BATEILHOTO W MapajuieIbHOIO COEIUHEHUsSI ITPOBOJHHUKOB,
3akoH JIxoyns — JleHna, 3aKoH 3JE€KTPOMArHUTHON MHAYKIIMHU, 3aKOH
MPSIMOJIMHEHHOTO PacHpOCTPaHEHUS! CBETA, 3aKOHBI OTPAXKEHHS CBETa,
3aKOHBI ~ MPEJOMJIEHUS  CBETa, ypaBHEHHWE  OUHINTEWMHA IS
dboToddderra, 3aKOH COXpAHCHHS OSHEPrUH, 3aKOH COXpPaHCHHS
UMITyJIbCAa, 3aKOH COXPAaHEHHUs OJJIEKTPUUECKOTO 3apsja, 3aKoH
COXpaHEHUsI  MaccoBOro 4mucna, mnoctyinarel bopa, 3akoH
paaMoOaKTUBHOTO paclajga; TMpu d3TOM  pa3inyaTh  CIOBECHYIO
(hOopMyYITHPOBKY 3aKOHA, €0 MaTeMaTUYECKOE BBIPAKEHUE U YCIOBHUS

(rpaHuIpl, 00J1aCTH) TPUMEHUMOCTH

11.7

OHpe,I[eJ'ISITL HAIlIpaBJICHUC BCKTOpa MUWHAYKIMU MArHUTHOTO IIOJIA

IMPOBOAHHKA C TOKOM, CHUJIbI AMnepa H CHJIBI HopeHua

11.8

CTpOI/ITL KU OIIMKChIBATHL H30 6pa>1<eHI/Ie, COo3JaBacMO€ IINIOCKUM

3epKajoM, TOHKOW JIMH30U

11.9

BhITIONHATE SKCIIEPUMEHTHI M0 UCCIIEA0BAHUIO (PU3NYECKUX SIBICHUN U
MPOIIECCOB C MCIOIb30BAaHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUIl; IPH
3ToM (QOopMYyIHpOBaTh MpodieMy (3adady) W THUNOTE3Y Y4eOHOTO
JKCIIEPUMEHTa,  CcOOMpaTh  YCTAaHOBKY W3  MPEIIOKEHHOTO

O60py,Z[OBaHI/I$I, MMPOBOAUTH OIIBIT U q)OpMy.]'II/IpOBaTL BBIBOIbI

11.10

OCYH.[GCTBJ'IHTL npsIMbIC W KOCBCHHBIC H3MCPCHUMA (bI/I3I/IHCCKI/IX

BCJIMYUH, IIPpU 3TOM BLI6I/IpaTL ONTUMAIIBHBIN CIIOCO0 HU3MCPCHUSA U
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HCIIOJIB30BaTh U3BCCTHBIC MCTOAbI OLICHKN HOI‘pGH.IHOCTGfI 1/13MepeHm”1

11.11

HccnenoBaTh 3aBUCUMOCTH (PM3MUECKUX BEIMYMH C HCIOJIH30BAHUEM
OPSMBIX ~HM3MEPEHUH; IIPU 3TOM KOHCTPYHPOBATH  YCTaHOBKY,
(bUKCUpPOBaTh PE3YABTATHI TOJYYCHHON 3aBHUCUMOCTH (U3NIECKUX
BEJIMYMH B BHJIE TaOIHIl U TpaduKOB, IeaTh BBHIBOIBI M0 Pe3yabTaTaM

HCCIICA0BAaHUA

11.12

CoOntogaTe mpaBujia 0e€30macHOTO  Tpylda IMpUd  IPOBEACHUU
HCCIeJOBAaHUH B paMKax ydeOHOro SKCHepUMEHTa, YydeOHo-
HCCIIEI0BATEIBCKON M IMPOEKTHOM JEATEIBHOCTH C HCIOJIB30BAHUEM

U3MEPUTENbHBIX YCTPONUCTB U 1TAOOPATOPHOT0 000PYAOBaHUS

11.13

Pemrate pacu€THbie 3a7auu ¢ SBHO 3aJaHHON (DU3UYECKON MOJIETBIO,
WCTIOJIB3YS (PM3WYECKUE 3aKOHBI WM TPHWHIMIBI, Ha OCHOBE aHalln3a
YCIIOBUS  3aJlad¥l  BBIOMpaTh  (PU3UYECKYI0  MOJICNIb,  BBIJCIATH
(bu3uYecKkne BEMUYMHBI U (POPMYIIBI, HEOOXOAUMBIC I €€ pereHus,
MIPOBOJUTH PACUETHI U OIEHUBATH PEATBHOCTH IMOJIYYCHHOTO 3HAYCHHUS

(bU3UYeCKO BETUIMHBI

11.14

Pemath ~ KkauecTBEHHBIE  3aJayu: BBICTpAaUBaTh  JIOTUYECKHU
HEMPOTUBOPEUUBYIO LEMOYKY PACCYX IACHHUM C OMOpON Ha M3ydeHHbIE

3aKOHBI, 3aKOHOMEPHOCTH U (1)I/ISI/I‘ICCKI/IC SABJICHUSA

11.15

Hcnonb3oBarh mpu  pemieHdd  yuyeOHBIX 3aJad  COBPEMEHHBIE
UH(GOPMAIMOHHBIE TEXHOJIOTMM [UId TIOMCKAa, CTPYKTYPHUPOBAHUSA,
UHTEpIIpeTallud W TPEACTaBlICHUs Yy4eOHONW M HaydyHO-HOIMYJISPHOM
uH(pOpMAaLIUY, MOJTYYEHHON U3 pa3NUYHBIX HCTOYHUKOB; KPUTUYECKU

aHAJIM3UPOBATH MOJTY4aeMYyI0 HH(POPMALIUIO

11.16

O00BACHATH IIPpUHOUIIBL HCﬁCTBHH MallluvH, HpI/I60p0B N TEXHHUYCCKUX
YCTpOﬁCTB; pas3jindaTtb YCJIOBUA HUX 0€30IIacCHOTO HCIIONL30BaHUA B

HOBCCHHCBHOﬁ KHU3HU

11.17

[IpuBoauTH TpUMEpHl BKJIaJa POCCUMCKUX U 3apyOSKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOLIECCOB OKPYKAIOUIETO

MHUpa, B pa3BUTUC TCXHUKU U TEXHOJIOT Ui

11.18

Hcnonp3oBaTh TeOpeTHYECKHE 3HAHUSA MO (PU3MKE B IOBCEIHEBHOM
KHU3HU 17151 o0ecriedeHns 0€301MacHOCTH Ipy 00paleHuy ¢ prudopamu
U TEXHUYECKMMH YCTPOMCTBaMH, MJISI COXpPAHEHUS 3I0pOBbi MU

CO6J'IIO,Z[€HI/I$I HOPM 5KOJIOTHUYECKOTO IMTOBCACHUS B Oprncanmeﬁ cpeae

11.19

PaGorats B rpynmne € BBIIIOJIHCHUCM Pa3JIMYHBIX COHHAJIbBHBIX pOHeﬁ,

IUTAHUPOBaTh ~ pabOTy  IpyNmbl,  pPalHOHAIBHO  PACHpEaeiiTh
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00SI3aHHOCTU | IJIAaHUPOBATL  ACATCIIBHOCT B HCECTAHAAPTHBIX
CUTyaluAaX, aJACKBATHO OICHMBATHL BKJAJ KaXIOIo0 M3 YYAaCTHHUKOB

IPYIIIbI B PELLIEHUE paccMaTpuBaeMOoi MpoOIIeMbI
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INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox
pasaena

Ko nposepsiemoro
3JIeMeHTa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

OU3NKA 1 METOIbI HAYYHOI'O [TO3HAHU A

1.1

®usnka — Hayka o npupone. Hayunbie
METO/Ibl TO3HAHUA OKpYKarolero Mupa. Poib
JKCIIEpUMEHTA M TEOpHUM B  Ipolecce

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3UKE

1.2

MogaenmupoBanue (GU3HYECKUX SBICHUNA W
npoueccoB. Hayunsle runoressl. @uznyeckue
3aKOHBI W TeopwuH. ['paHMIBI TPUMEHUMOCTH
buznyeckux 3aKOHOB. [punHnun
cooTBeTrcTBUsA. Poinp M Mecto Qu3uku B
GOpPMUPOBAHMHM  COBPEMEHHOW  HAaydHOU
KapTHHBI MHpa, B MPaKTUYECKON

NESITEILHOCTH TIOAEH

MEXAHUKA

###HPar#KITHEMATHUKA

2.1.1

Mexaandeckoe JABHKCHUC. OTHOCHUTENHLHOCTD
MCXaHUYCCKOI'O IBMKCHUA. Cucrema otcuéra.

Tpaexropust

2.1

2.1.2

[Tepemenienue, cKOpocTh (CpeaHsisi CKOPOCTb,
MTHOBEHHAass  CKOpPOCTb) M YCKOpPEHHE
MaTepualbHOM TOYKH, UX MPOEKIHMH Ha OCHU
CUCTEMBI KOOpJIMHAT. CrnoxeHue

NIEPEMELEHUH U CII0KEHUE CKOPOCTEN

2.1.3

PaBHOMepHOE u PaBHOYCKOPEHHOE
IPSIMOJIMHEMHOE JBIDKECHUE. I'paduxu
3aBUCUMOCTHU KOOpPJHMHAT, CKOPOCTH,

YCKOPCHUH, nyTHn n NnepeMeuICHus




JenaprameHnT obpa3oBanus AxMuHHCTpanuH r. EkarepurOypra
MyHuIHIIaIEHOE aBTOHOMHOE 00111e00pa30BaTeNbHOE YUpeKCHHE cpeHsist o0meodpasoBarenbHas mkona Ne 36 um. MLIT. Onunnosa
620078, r. Exarepun0ypr, yi. Manbimesa, 134 ten. 8(343) 374-02-91,

e-mail: soch36 @eduekb.ru

MaTepHaHLHOﬁ TOYKHU OT BPECMCHU

2.14

CBoOoiHOE MajeHue. Y CKOpeHrue cB0O0HOTO

naacHus

2.15

KpuBosmueiinoe nBuxeHue. PaBHOMepHOe
JBUXXCHUC MaTepHaHBHOﬁ TOYKHU 10
OKPY’KHOCTH. YTIJIOBast CKOPOCTb, JMHEWHAsA
CKOpOCTb. [Iepuon " 4acToTa.

LleHTpOCTpEMHUTENEHOE YCKOPEHHE

2.1.6

Texanueckue yCTpOMCTBA: CIIUJIOMETD,
JBHKCHHE CHaApsiZIOB, LENHBIE M PEMEHHBIE

nepeaavn

2.1.7

[IpakTnueckue paboTHI. Nsmepenue
MTHOBEHHOU CKOPOCTH. Uccnenosanue
COOTHOUIEHUSI MEXKJy NyTSAMH, ITPOUIECHHBIMU
TEJIOM 3a  TOCJelOBaTelIbHbIE  paBHbIE
MIPOMEXYTKH BPEMEHU IIPU PaBHOYCKOPEHHOM
JBW)KEHUH C HAYaJbHOM CKOPOCTBIO, PAaBHOM
Hymo. M3ydeHue IBH>KEHUs IIapuKa B BA3KOM
xuakoctu.  M3ydeHue  NBWKEHUS — Teda,

OpOIIIEHHOTO TOPU30HTATBHO

2.2

##Parf## IMHAMUKA

22.1

[Tpuniun OTHOCHUTEJIHHOCTHU Tamuies.
IlepBriit 3akoH HbroroHa. HMHepuuaibHbie

CHCTEMBI OTCUETa

222

Macca tena. Cuna. IlpuHuun cynepno3uiuu

CHII

223

Bropoii 3akon HproToHa uis MaTepHaibHOM
TOYKM B WHEPIHUAILHOW CHUCTEME OTCYéTa
(MCO). Tpermit 3akoH Heroorona ans

MaTCpHUAJIbHBIX TOUCK

224

3akoH BCEMHPHOT'O TATOTCHUS. Cuna TsbKecTH.

HepBaﬁ KOCMHUYCCKaAs CKOPOCTh. Bec Tena

2.2.5

Cuna ynpyrocru. 3akoH ['yka
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2.2.6

Cuna tpenusa. Cyxoe Tpenue. Cuiia TpeHHUS
CKOJIbXEHHS M  CWJIa TPEHHs  TOKOS.
Koaddunment tpenus. Cuiia COMPOTUBICHHS

IIpU ABMOKCHUU TECJIa B ) KUAKOCTHU HUJIU Ira3e

2.2.7

[TocrymarenbHOe U BpaliaTeIbHOE JIBIKCHHE

a0COJIIOTHO TBEPJOTO TeElia

2.2.8

MoMeHT CHIIBI OTHOCHUTEIIHFHO OCH BpalicHUA.
[Ime4o cunbl. YcioBus paBHOBECHs TBEPAOIO
tena B UCO

229

TexHuueckue  yCTpOMCTBA:  MOJIIUITHUKH,

JABMKCHUE NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[IpakTrueckue paboThl. V3ydeHue IBUKEHUS
Opycka 10 HAaKJIOHHOM IIJIOCKOCTH O]
neiicTBueM HecKoJbkux cui. HccnenoBaHue
3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAKOUIUX
B jAepopmupyeMoil Mpy>KUHE M PE3UHOBOM
oOpasnie, OT BEIMYMHBI UX jAeopMaium.
UccnenoBanue ycinoBuil paBHOBECHS TBEPAOTO

T€J1a, UMCIOIICTO OCh BpalllCHUSA

2.3

##H#Par###3AKOHDBI COXPAHEHN B MEXAHUKE

I/IMHYHBC MaTepHaHBHOﬁ TOYKH, CHCTCMBI

2.3.1 MaTepHabHBIX TOYeK. MMMyiabCc CHIIbl H
U3MEHEHHE UMITYJIbca Tea
o 3akoH coxpaHeHus umnyasca B MCO.
vl PeakTuBHOE ABMKEHUE
233 PaGota cumnbl
234 MoIHOCTE CHIEI
235 Kunernueckasi s3Heprus MarepuaibHOU TOUKH.
o Teopema 0 KHHETUUECKOU SHEPTUU
[lorenumanvuas »sHeprusd. lloTeHumanbHas
2 3.6 SHEPTUs yIIpyro ne(OpMUPOBAHHOM

IMPYXUHBI. IToTenunanbHas OHEpTrusa TCJlia

BOJIM3HU MMOBEPXHOCTHU 3emnu
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HOTGHI_II/IEUILHBIG 1 HCIIOTCHIMAJIbHBIC CHJIBI.

CBs3b paGOTBI HCIIOTCHIHUAJIBHBIX CHII C

2.3.7 U3MEHEHUEM MEXaHUYECKOM SHEPruu
CUCTEMBI TEN. 3aKoH COXpaHEeHUs
MEXaHUYECKOM SHEPruun

2.3.8 Yupyrue v Heynpyrue CTOIKHOBEHHUS

539 TexHu4ecKkue yCTpOWCTBA: JBUKEHHE PAaKET,

o BOJIOMET, KOTIEp, NPYKUHHBIN MUCTOJIET

[IpakTnueckue paboTel. M3yuenue cBs3u

2310 CKOPOCTEM TeJII TIpU HEYNpyroMm yzaape.

UccnenoBanue CBs3M  pabOTBl  CHUJIBI €

M3MEHEHNEM MEXaHHICCKOM OHEPIruu TCiIa

3 MOJIEKVYJISAPHASA ®U3MKA U TEPMOJINHAMUKA
#H#Par###OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOUN TEOPUH
OcHoOBHBIC MOJIOKEHUSI MOJIEKYJISIPHO -
KUHETUYECKOU TEOPUHU. BbpoynoBckoe
31 newkenne. nddysusa. Xapakrep qIBUKEHUS U
B3aMMO/ICCTBUS YaCTHI] BEILIECTBA
Mojenu CcTpoeHus Ta30B, KHUJIKOCTEH H
3.1.2 TBEPABIX TeI W  OOBICHEHHE  CBOWCTB
BEIIIECTBA HAa OCHOBE ATUX MO/JICJICH
Macca w™osiekyia. KonauyecTBo — BeliecTBa.
i [Toctostnnas ABoraapo
> TennoBoe paBHOBecue. Temmeparypa u €€
o n3mepenue. [llkana remneparyp Llenbcus
Mopgens  unpeanmbHoro  raza.  OcHOBHOeE
3.1.5 ypaBHEHUE MOJIEKYJISIPHO-KUHETUUECKON
TEOPHUH UICATBHOTO ra3a
AOcomoTHas TeMIeparypa Kak Mepa CpefaHei
3.1.6 KUHETUYECKON SHEPIUU TEIUIOBOIO JIBHKEHUS
yacTtul rasza. [llkana remneparyp KenbBuna
317 VYpaBuenne Knanelipona — Menzaeneesa.

3akoH JlanbTOHA
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3.1.8

l'azoBbie 3akoHbl. M301poiiecchl B ucaibHOM
raze C IOCTOSIHHBIM KOJIMYECTBOM BEIECTBA:

U30TepMa, U30X0pa, n300apa

3.1.9

Texauueckue YCTPOMCTBA: TEPMOMETD,

OGapometp

3.1.10

[IpakTnueckue pabotsl. M3mepeHune macchl
BO3JlyXa B KJIACCHOM KoMHate. MccnenoBanue
3aBUCHUMOCTU MCXKIY MapaMETpaMu COCTOSAHUA

pa3pekeHHOTO ra3a

3.2

OCHOBbI TEPMOAMHAMUWKN

3.2.1

Tepmoaunamuueckass cucreMa. BHyTpeHHss
SHEpPrusi TEPMOJMHAMUYECKOW CHUCTEMBl H

CITOCOOBI €€ M3MEHEHUS

322

KonuuectBo Temnotel u pabora. BHyTpeHHss

OHEPIUA OJHOATOMHOI'O UACAJIBHOT'O ra3a

3.2.3

Buapl Ttemmonepenayu: TEIIONPOBOHOCTD,
KOHBEKIIMSI, M3NTydeHne. TermoéMKoCTh Tena.
VnenpHasg TeEmI0EMKOCThL BelllecTBa. Pacuér

KOJIMYCCTBA TCIIJIOTHI IIPU TCILIONEpEaAYC

3.2.4

ITepBriit 3akoH TepmoarHaMuku. [Ipumenenue
10570):1070) 3aKOHa TEPMOJMHAMHUKHU K
uzonpoueccam. ['paduueckas uHTEprIpeTanus

paboThl raza

3.2.5

TermnoBble MammHbL.  [IpUHIUNBL  ASHCTBHSI
TEIUIOBBIX MaliuH. [IpeoOpa3zoBaHus SHEPTUU
B TCIUIOBBIX  MamuHaxXx.  KoadduiueHt
nosiesHoro  gewcreus  (mamee —  KIIM)

teroBoil mammHbl. [{ukn Kapuo u ero KI1/]

3.2.6

Bropoit 3aKOH TEPMOINHAMUKHU.
HeoGpatumocts  mpoueccoB B NPHPOJE.
Tennossle JBUTATEIIN. DKOJOru4ecKkue

HpO6HeMBI TCIIOOHCPICTUKU

3.2.7

Texauueckue YCTpOﬁCTBaZ JABHUI'aTCJIb
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BHYTPEHHETO CropaHus, OBITOBOIA

XOJIOANJIbHUK, KOHAUITHUOHEP

3.2.8

[IpakTnueckue padotsl. 3mepenune yaenbHOM

TEIUIOEMKOCTH

###Par###AI'PEI’ATHBIE COCTOSAHUMA BELIECBA. ®A30BbIE

I[TEPEXO/bI
[TapooOpa3zoBanue u koHaeHcaus. Vcnapenue
231 u KUTICHHUE. YV nenmpHas TeIIoTa
o napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIIEpPaTyphl
KHUTICHUSI OT JIaBJICHUS
) AOcComoTHAsT M OTHOCUTENIbHAs BJIAXKHOCTD
o BO3ayxa. HacelenHnslit nap
Teépnoe TEJO. Kpucrannnueckue u
333 amopbHble Tena. AHH3OTPONHS  CBOMCTB
3.3 N KpHUCTAJIOB. Kunkue KPHUCTAaIJIBI.
CoBpeMeHHbIE MaTEpPUATIbI
334 [InaBienne u Kpuctainuzauus. Y AelbHas
o TeruioTa miasneHus. Cyonumanus
3.3.5 VYpaBHEeHHE TEIIOBOTO OajlaHca
Texnuyeckne yCTpOWCTBA: THUTPOMETpP U
w ICUXPOMETP,  KaJOpUMETpP,  TEXHOJIOTHU
L MOJIy4EHUSI COBPEMEHHBIX MaTEepHalioB, B TOM
Ylclie HAHOMATEePHAJIOB, 1 HAHOTEXHOJIOTHUU
[IpakTuueckue paboThL. N3mepenue
3.3.7
BJIQXKHOCTH BO3/1yXa
4 OJIEKTPOIMHAMUKA
###Par### I JIEKTPOCTATUKA
A1l DneKkTpuzanys Ten. JNeKTpudeckuil 3apsa. JBa
o BUJIA DIIEKTPUUYECKHX 3apsI0B
4.1 412 [IpoBonHuKH, JUBJIEKTPUKU u
o MOJIYIPOBOIHUKHU
4.1.3 3aKOH COXpaHEHMsI DJEKTPUUECKOTO 3apsiia
4.14 Bsaumopnelicteue 3apsnoB. 3akoH Kynona
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4.1.5

DnexTpuueckoe  IMoJe. Hanpsok€HHOCTD
JIEKTPUUECKOTO OJIAL. [TpuHIMI
CYIIEPIIO3ULIA Y. JluHnn  HanpsHKEHHOCTH

SJICKTPUYCCKOTO I10JIA

4.1.6

PaboTa cui  BIEKTPOCTATHYECKOrO — MOJISL

Ilorennuan. Pa3HocTh IOTEHIINAIOB

4.1.7

[IpoBOgHUKM W JUAJIEKTPUKH B TMOCTOSIHHOM
JJIeKTpUYeckoM  monie.  Jluanekrpuueckast

IMPOHUITACMOCThb

DIEeKTPOEMKOCTb. Konnencarop.
DJEeKTPOEMKOCTh  TUIOCKOTO  KOHJIEHCATODA.

OHeprus 3apsyKEHHOT0 KOHJIEHCAaTopa

4.1.9

TexHuveckue  yCTPOWCTBA:  BICKTPOCKOII,
JNEKTPOMETP, IJICKTPOCTATUYECKAs 3alllHTa,
3a3eMJICHHE AJIEKTPOIPUOOPOB, KOHIIEHCATOP,

KCEPOKC, CTPYUHBIN TPUHTEP

4.1.10

[IpakTnueckue paboTHI. H3mepenne

ANIEKTPOEMKOCTH KOHJIEHCATOPA

4.2

#HPar##IIOCTOSIHHBIN DJIEKTPUUECKUN TOK. TOKU B

PA3JIMYHBIX CPEJAX

YcnoBus CYIICCTBOBAHUA IIOCTOSAHHOI'O

4.2.1 3JIEKTpUUeCcKOro Toka. Mcrounuku toka. Cuna
ToKa. [locTOsIHHBIN TOK
4.2.2 Hanpsxenue. 3akon Oma juis yyactka 1enu
- DJIEKTPUYECKOE COIMPOTUBIICHUE. Y IEIbHOE
o COIIPOTHUBIICHUE BEILIECTBA
454 [TocnenoBarenbHoeE, napajuieiabHoe,
o CMELIaHHOE COEIMHEHUE MTPOBOIHUKOB
PaGora snexTpuyeckoro Toka. 3akoH J[xoyns
4.2.5
— Jlenna
4.2.6 MOoUIHOCTB DIEKTPUYECKOTO TOKA
497 anektpoaBmkymas cuna (manee — DJC) u

BHYTPCHHCC COIIPOTHUBJICHUC MCTOYHUKA TOKA.




JenaprameHnT obpa3oBanus AxMuHHCTpanuH r. EkarepurOypra
MyHuIHIIaIEHOE aBTOHOMHOE 00111e00pa30BaTeNbHOE YUpeKCHHE cpeHsist o0meodpasoBarenbHas mkona Ne 36 um. MLIT. Onunnosa
620078, r. Exarepun0ypr, yi. Manbimesa, 134 ten. 8(343) 374-02-91,

e-mail: soch36 @eduekb.ru

3akoH OmMa 118 1[ONHOM  (3aMKHYTOM)

aneKkTpuueckoi nenu. Koporkoe 3ambikaHue

4.2.8

OneKTpoHHas IIPOBOIUMOCTh TBEPABIX
METaJJIOB.  3aBUCUMOCTb  COIPOTHBJICHHUS
METaJUIOB oT TEMIIEpaTyphl.

CBepxnpoBOIUMOCTb

4.2.9

OnekTpuueckuid TOK B Bakyyme. CBoiicTBa

OJICKTPOHHBIX ITYYKOB

4.2.10

[MonynpoBoauuku. CoOCTBEHHAsI U IPUMECHAS
MPOBOJIMMOCThH TIOJIYTPOBOTHUKOB. (CBOMCTBA

p-n iepexona. [loynmpoBoIHUKOBBIE TPHOOPHI

4.2.11

ONIEKTpUYECKHUM  TOK B DIJIEKTPOJIUTAX.
DIIEKTPOJIUTHYECKAS JIMCCOITHAITHSL.

DIIEeKTPOIU3

4.2.12

DIIEKTPUUYECKHI TOK B rasax.
CaMOCTOSITENILHEIN MW HECAMOCTOSTEIbHBIN
paspsn. PaznuyHbie THIBI CaMOCTOSITEIBLHOTO

pazpsga. Monnus. [1nazma

4.2.13

Texnuueckue YCTpOICTBA: aMIiepMeTp,
BOJBTMETP, pEOCTaT, MCTOYHHKH  TOKa,
3JIEKTpOHArpeBaTeIbHbIE puoopHI,
3JIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP
COTPOTHBIICHUS, BaKyyMHBII JHO],
TEPMHUCTOPBI u dboTOpe3UCTOPHL,

HOJ'IyrIpOBOI[HPIKOBLIfI JUO0 1, raJIbBaHHUKa

4.2.14

IIpakTuueckue paboTHI. H3yuenue
CMELIAHHOTO COEIMHEHUS PE3UCTOPOB.

W3smepenne OJIC uctouHmka TOKa M €ro
BHYTPEHHEro comnpoTtuBieHus. Habmronenue

DJICKTPOJIN3a

11 KVIACC
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Kox
pasjaeia

Koanposepsiemoro
3JIeMEHTAa

HpOBepﬂeMLIe IJIEMEHTBI COACPKAHUSA

4

OJIEKTPOAMMHAMUKA

4.3

#H#H#Partt#H#MAIT'HUTHOE [1OJIE. 9JIEKTPOMAT'HUTHASA NHAYKIWA

43.1

IlocTtosuubple MarauTthl. B3anMopencTBue

IIOCTOAHHBIX MAarHuToOB

4.3.2

MarauTtHoe moJie. BekTop MarHuTHOU
uHaykuuu.  [lpuHoun — cynepno3uuuyu.
Jluann marautHOM wMHAyKnuu. Kaptuna
JUHUA  MAarHuTHOW  MHAYKIMU  TOJA

IIOCTOAHHBIX MAaroHuToOB

433

MarauTHOE€ TMOJi€ MPOBOJHHKA C TOKOM.
Kaptuna nvuHMI 1OJIS JUIMHHOTO MPSIMOTO
MPOBOJHUKA W 3aMKHYTOrO KOJBILIEBOTO
MIPOBOJIHUKA, KATYIIKA C TOKOM. OTBIT
Opcrena. BzaumoaeiicTBre mpoBOJHUKOB C

TOKOM

4.3.4

Cuna Amrnepa, €€ MOyJb U HallpaBJICHUE

4.3.5

Cuna Jlopenna, €€ MO1yJib U HallpaBJICHHUE.
JBrwkeHue  3apsHKEHHOM  YacTUIbl B
OJHOPOJIHOM MAarHuTHoOM Tojie. PaGorta

cuibl Jlopenna

4.3.6

SIBiIeHUE ANEKTPOMArHUTHOW MHAYKITUU

4.3.7

ITotok BCKTOpa MarHUTHOM HHAYKIIUU

4.3.8

O/1C nnaykuuu. 3aKOoH IEKTPOMAarHUTHOM

unaykuun Papanes

4.3.9

BuxpeBoe anektpuueckoe mnone. IJC
WHIYKIUM B MPOBOJIHUKE, JABWXKYIIEMCS
MOCTYINATEIbHO B OAHOPOJIHOM MarHUTHOM

IIoJIC

4.3.10

IIpaBuno Jlenna

4.3.11

I/IHIly'KTI/IBHOCTB. SIBnenue CaMOMHAYKIIUU.

OC camonHayKIMU
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3H€pI‘I/ISI MArouTHOTO TIIOJIsI KAaTYIOKH C

4.3.12
TOKOM
4.3.13 DNEKTPOMAarHUTHOE T10JIe
TexHnyeckne  yCTpPOWCTBA:  IOCTOSTHHBIE
MAarHuThlI, AIIEKTPOMArHUTHI,
4.3.14
ANIEKTPOBUraTENb, YCKOPHUTEIH
AIIEMEHTAPHBIX YaCTHI], UHAYKIITMOHHAS TIE€Yhb
[IpakTnueckue paboThI. N3yuenue
MarHMTHOTO TIOJISi KATyIIKU C TOKOM.
4.3.15 UccnenoBanme  OelicTBUSL  IOCTOSHHOTO

MarHuTa Ha paMKy ¢ TokoM. MccnenoBanue

SABJICHUSA 3H€KT‘pOMaFHI/ITHOﬁ HUHAYKIUN

KOJIEBAHU A 1 BOJIHBI

5.1

###PartH#MEX AHNYECKUE U DJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.1.1

KoneOarensnass cucrema. CBOOOIHBIE
kojeOanus. [apMoHMueckue KoaeOaHwUs.
[lepuwon, dactota, amrumrtyga u (asa

KoJIeOaHUi

5.1.2

IIpyxuHHbI MassTHUK. MaremaTuuecKui

MasiITHUK

5.1.3

VYpaBHEHHE TapMOHHMYECKHX KOJCOAHMIA.
Kunemaruyeckoe u JTMHAMHYECKOE

OIMMCaHHE KOJIEOATEILHOTO JBHIXCHUA

5.14

[IpeBpamenue SHEPruu pu
TapMOHHYECKUX KOJIeOaHUIX. CBs13b
aAMILIUTY 1B KoJIeOaHuil UCXOIHOU
BEJIMYMHBI C aMIUIMTyJaMHu KosieOaHuil eé

CKOPOCTH M YCKOPEHUs

5.1.5

Konebarenbubiit  koHTYp.  CBOOOIHBIE
JIEKTPOMAarHUTHbIE KoJIeOaHus B
UleaTbHOM  KOJIeOaTeJIbHOM  KOHTYpE.
AnHanoruss MeXAy MEXaHHYeCKUMH U

SJICKTPOMArHUTHBIMHA KOJICOAHHMSIMH.
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®opmyna Tomcona

5.1.6

3aKkoH COXpaHCHUA SHCPruu B HUACAIIBHOM

K0J1e0aTeIbHOM KOHTYpE

5.1.7

BriHyX/IeHHBIE MEXaHUYeCKHE KOoJeOaHwMsI.
Pe3onanc. Pe3onancnas KpHBasl.
BI)IHY)KILGHHI)IG SJICKTPOMArHuTHBLIC

KOJIcOaHUs.

5.1.8

[lepemennbiii  TOk.  CHHYyCOMTAJIbHBIN

IIEPEMEHHBIN TOK.

MoniHocTh IIEPEMEHHOTO TOKA.
AMIUTUTYTHO€ M JIEHCTBYIOIEEe 3HAYCHHE

CHJIBI TOKA U HAITPSHKCHU A

5.1.10

Tpanchopmarop. [IponssocTBo, nepenaya
U NOTpeOsIeHne >JIEKTPUUECKON SHEPrUu.
OKOJIOTHYEeCKHE PUCKU TPU MPOU3BOJICTBE
3JIEKTPUYECKON SHEPIUHU. Kynberypa
UCIIOJIb30BAHUS IEKTPOIHEPTUN B

IIOBCEIHEBHOMN KU3HU

5.1.11

TexHudeckue ycTpoicTBa: cericMorpad,
ANEKTPUYECKUI 3BOHOK, JMHUH

aJeKTponepesay

5.1.12

[Ipaktnueckue pabotel. MccnemoBanwue
3aBHCHMOCTH IE€pHOJa MalbIX KOJIeOaHHIt
rpy3a Ha HUTU OT JUIMHBI HUTH U MAaccChl
rpy3a. MccienoBanue nepeMeHHOrO TOKa B
[eNu U3 TOCJIEeI0BATEIbHO COETUHEHHBIX

KOHACHCATOPA, KaTYIIKH U PE3UCTOPA

5.2

#HH#HPartH#MEXAHWUYECKUE U DJIEKTPOMAI'HUTHBIE BOJIHBI

MexaHuyeckue BOJIHBI, yCIOBHS
pactpoctpanenusi. Ilepuon.  CkopocThb
221 pacmpocTpaHeHuss W  JJIUHA  BOJHBL
[Tonepeunsie U MPOIOTBHBIE BOJTHBI
5.2.2 ###Par#t# Nurepdepenius u nudpaxus
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MCXaHUYCCKUX BOJIH

5.23

3Byk. CxopocTh 3Byka. ['pOMKOCTH 3ByKa.

Bricora Tona. TemOp 3ByKa

524

DJeKTPOMarHuTHBIE  BOJIHBL. Y CIIOBUSA
W3JIYYEHUS]  DJEKTPOMArHUTHBIX  BOJIH.
Bzaumuas opuentauus BektopoB E, B u v

B JICKTPOMAarHUTHOM BOJIHE B BAKyyme

5.25

CBoiicTBa  DJIEKTPOMArHUTHBIX  BOJIH:
OTpa)k€HHe, TpPEeIOMIICHHE, MOJIIpU3alus,
mudpakuusi, uHTephepeHiusa. CKOpoCTh

OJICKTPOMAarHuTHBIX BOJIH

5.2.6

[Ixama AJIEKTPOMAarHUTHBIX BOJIH.
[IpuMeHeHne SIIEKTPOMAarHUTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

[IpuHIIUIIEI PaTUOCBSA3U M TEJICBHICHMUSL.
Pagnomoxaryst. DJIEKTPOMArHuTHOE

3arpsi3HEHUE OKPY)KAIOIIEH CpeIIbl

5.2.8

TexHuyeckue ycTpoWCTBa: MY3bIKaJIbHbIC
UHCTPYMEHTHI, yABTPa3BYKOBas
MUArHOCTHKAa B TEXHUKE U MEAUIIUHE,
pajap,  paguoONpuUEMHUK,  TEJIEBHU30p,

anTeHHa, Tenedon, CBU-neup

5.3

###HParH#OIITUKA

5.3.1

HpHMOHHHeﬁHOC pPaciIpoCTpaHCHUEC CBCTA

B OJJHOpOJIHOM cpexe. JIyu cBeta

5.3.2

OtpaxkeHue cBeTa. 3aKOHBI OTPAXKEHHS
cBera. [loctpoenue u300paxkeHHil B TIOCKOM

3epKase

5.33

HpeJ'IOMJ'IeHI/Ie cBETa. 3aKOHBI TPEIIOMJICHUA
CBCTa. AOCOTIOTHBINM IIoKa3aTcjib

MMPECIOMIICHUSA

5.34

[Tommoe BHYTPEHHEE OTPKEHUE.

HpCI[CJ'IBHHﬁ yYroJji 1noJIHOTO BHYTPCHHCETO
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OTPAKECHUS

5.35

Hucniepcust  cBera. CIOXHBIH  cOCTaB

Oenoro ceeta. Lger

5.3.6

CoOupatoliiue M pacceMBAIOIINE JIMH3BI.
Tonkas nuH3a. DOKYCHOE pPACCTOSHHE U
OIITUYCCKas cuiia TOHKOU JIMH3HI.
[Toctpoenne n300paskeHmit B COOMpArONInX
u paccemBaomux JuH3ax. Dopmyna
TOHKOW NWH3BEIL. YBEJIHYEHHE, JaBaecMoe

JIMH30U

5.3.7

[Ipenensl NPUMEHUMOCTH T€OMETPUUECKOI

OIITUKHU

5.3.8

Untepdepennuss  cBera.  KorepeHTHbIe
HCTOYHHUKHU. YcaoBus HaAOIIOEHUS
MaKCHMYMOB u MHHUMYMOB B
UHTEpQEPEHIIMOHHON KapTHHE OT JBYX

CI/IH(l)aSHBIX KOTCPCHTHBIX HCTOYHHUKOB

5.3.9

Hudpakumst  cBera.  Judpakmuonnas
pemérka. YcinoBue HAOMIOACHUS TIIABHBIX
MaKCUMYMOB npu naJIcHAH

MOHOXpOMATHUYCCKOI'O CB€Ta Ha

TUGPAKIMOHHYIO PEHIETKY

5.3.10

HOHHpI/IBaHI/Iﬂ CBCTa

5.3.11

TexHudyeckue yCTpOMCTBA: OYKH, JIyIa,
doToanmapar, NPOESKIMOHHBIN ammapar,
MUKPOCKOTI, TEJIECKOIL, BOJIOKOHHAs
OTTHKA, T paKIHOHHAS pemérka,

MoJIApoOn g

5.3.12

IIpakTrueckue paboTHI. H3mepenne
nokasarens npenomieHus. Mccnenosanue
CBOMCTB  mM300pakeHMH B  JIMH3aX.

Ha6J'IIOI[CHI/IC AUCTICPCUU CBCTA

6 BJIEMEHTHI CIIEHUAJIBHOM TEOPUU OTHOCUTEJILHOCTH
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6.1

I'panuipl IPUMEHMMOCTH  KJIACCUYECKOU
MEXaHUKU. ITocTynatsl TEOPUHU
OTHOCHUTEJIBHOCTHU: WHBAPUAHTHOCTh
MOAYJII CKOPOCTHM CBE€Ta B BaKyyMe,

MIPUHIIUATT OTHOCUTEILHOCTH DUHIITEHHA

6.2

OTHOCHTEILHOCTD OJHOBPCMCHHOCTH.
BaMeI[J'IeHI/Ie BpEMCHU W  COKpalICHUC

JUTHHBI

6.3

DHeprus ¥ UMITYJIbC CBOOOTHOM YaCTHUIIbI

6.4

CBsi3p Macchl C PHEpPrHUEed M UMITYIbCOM
CBOOOJIHOM  YaCTHIBl. OJHEPTUsl TOKOS

CBOOOIHOM YaCTHUIIEI

7 KBAHTOBAS ®U3MKA
#it#Par## I JIEMEHTBI KBAHTOBOI OIITUKU

®otonbl. Popmyna [Inanka cBsizu dHEprun

7.1.1 doToHa C ero 4YactoTol. ODHeprus Hu
UMITYJIbC (POTOHA
OTtkpeiTHe U uccaenaoBanue Gotodddexra.

7.1.2 Oneitet AI. CroneroBa.  3akOHBI
doTorddekra

7.1 YpaBHeHue OuHITeHA JUIST

7.1.3 dotorddexra. «Kpacnas I'PaHHULIA»
doTorddekra

7.1.4 JaBnenue cBera. OnbiTel I1L.H. JIeGenena

7.1.5 XUMHYECKOE JIEUCTBUE CBETA
Texnudyeckue ycTpoicTBa: (HOTOIIEMEHT,

7.1.6 boTOIaTUYHK, COJIHEYHast Oarapes,
CBETOJINO]

CTPOEHUE ATOMA
Mogenb atoma TomcoHa. OnBITHI
7.2 7.2.1 Pesepdopna no uccnenoBaHuio CTpOSHUS

atoma. [lnanerapnas Mmozens aroma

7.2.2 IToctynatet bopa. N3nyyenune u
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norjgouieHue (GoToHOB mpu  mepexoje
aroMa C OJHOTO YpPOBHA DHEpPrUM Ha
npyroii. Bunsl cnektpoB. CnekTp ypoBHEH

JHEPrHH aToMa BOJOPO/Ia

7.2.3

BomnoBrele cBoiicTBa yactun. BoJHBI e
bpoiis. KopnyckynsapHo-BoJIHOBOM
nyanu3Mm.  Jludpaxkius HSIEKTpOHOB Ha

KpHUCTaJLIax

7.2.4

CroHTaHHOE U BBIHY>XKICHHOC H3JTYUCHUC.

VYcTpoiicTBO U MpUHIMIT paboThI J1a3epa

7.2.5

TexHuyeckue yCTpOMCTBA: CHEKTPaJIbHBIN
aHaJIN3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBII

KOMITBIOTEP

7.2.6

[Tpaktuueckue  pabotel.  Habmonenue

JIMHENYaToro CreKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoapl HAOMIONEHUS W PETHCTPAINA

OJIEMCHTAPHBIX YaCTHUI]

7.3.2

OTkpbiTHE  PaAMOAKTUBHOCTH.  OTBITHI
Pesepdopna mo omnpenenenuto cocraBa
paauoakTuBHOrO  u3iydeHus. CBolcTBa
anbga-, 6era-, raMmma-u3aydeHus. BrimsHue

pPaaruOaKTUBHOCTH HaA KUBBIC OPraHU3MBbI

7.3.3

OTtkpbITHE IpOTOHA WU HEUTpOHA.
Hyknonnas moxens sigpa ['eiizenbepra —
WBanenko. 3apsa anpa. MaccoBoe 4uCIO

sapa. M30Tombl

7.3.4

Anbda-pacnan. ONEKTPOHHBIN u
MTO3UTPOHHBIN Oera-pacma. I'amMma-
U3IIy4YCHHE. 3aKoH PaarOaKTUBHOTO

pacmajna

7.3.5

SHCpl"I/ISI CBsA3U HYKJIOHOB B AApeC.

Snepubie cuibl. Jlegext Macchl sapa
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7.3.6

Snepuble peakumu. [lenenue u CUHTE3

saep

7.3.7

SnepHbiit peaxTop. TepmosinepHbIit
cunte3. [lpobnembl U  MEPCHEKTUBBI
AIEPHOM  DHEPreTUKU.  OKOJIOTMYECKHe

aCIIEKTHI SIICPHOM dSHEPTETUKHU

7.3.8

DOneMeHTapHble  YacCTHIIBI. OTkpbITHE
IIO3UTPOHA. @yH1aMEHTaJIbHbIE

B3aUMOJICUCTBHUSA

7.3.9

TexHudeckue  yCTpOWCTBa:  JO3UMETD,
kaMmepa Bunbcona, szuepHBI peakTop,

aToMHas 6omOa

7.3.10

[Tpaktuueckue pabotel. MccnenoBanue
TPEKOB YacTHII (o TOTOBBIM

dboTorpadusim)

OJIEMEHTBI ACTPOOU3MKU

8.1

Bun 3Bémnoro nHeba. CosBesmus, spKue

3BE3/IbI, IJTAHETHI, UX BUAUMOE IBIIKEHUE

8.2

Congeunaa cucreMa. IlmaHeTrsl 3eMHOIT
CPYIIIbIL. [ImaneThI-rurasTel u 1504
CIyTHUKH, KapJIMKOBbIE IJIaHEThl. Masble

tenta CoTHEYHON CUCTEMEI

8.3

Comnne, ¢dortochepa wu  armocdepa.

CoiHeYHasT aKTHBHOCTh

8.4

Nctounuk sneprun CoJiHIIA U 3BE3]T

8.5

3Bé3,I[BI, HX OCHOBHBLIC XAPAKTCPUCTUKU:
Macca, CBCTUMOCTb, paauyC, TCMIICpATypa,
nx B3aMMOCBA3b. I[I/Ial"paMMa
((CHCKTpaJ'IBHHﬁ Ki1aCC — CBECTHUMOCTB)».
3Bé3I[BI TJIaBHOM oCIacaA0BaATCIbHOCTH.
3aBUCHUMOCTh «Macca — CBETHMOCTbY JJIA

3BE3]1 TJIABHOM MOCIEA0BATEIbHOCTH

8.6

#HPar###BHyTpeHHee  CTpoeHHE  3BE3N.
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COBpeMeHHbIG MpCaACTaBJICHUA 0
IMPOUCXOXKIACHUN W 3BOJIFOLIUU COJIHI_Ia u

3BE3. DTanbl )KU3HUA 3BE3]T

8.7

Mneunsiii  Ilyre — Hama ['amakTuka.
CrnupanbHas cTpykrypa  l'anmakrukw,
pacopeneneHue 3BE3N, Tra3a U IbUIM.
[Honoxenne wu nBwxenne ConaHua B
lamaktuke. Ilmockas wu chepuueckas

HOJICUCTEMEI I ajlakTHKU

8.8

Tuner ranaktuk. Paauoramaktuku ©

KBazapbl. YEpHBIE ABIPBI B SAPAX TATAKTHK

8.9

Bcenennas.  Pacmiupenne — BceneHHOM.
3akon XaO6na. PaszOeranue ranakTHk.
Bo3pact u pammyc BcenenHoil, Teopus
Bompmioro B3peBa. Mogens  «ropsuen

Bcenennoii». PenukToBoe usiydeHue

8.10

Macmtabnast ~ ctpykrypa  BceneHHoid.
Mertaranaktuka. Hepeménubsie mpoOiaembl

ACTPOHOMHUH
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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