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IHOACHUTEJIBHAA 3AIIMCKA

[Iporpamma mo ¢Qusuke Ha ypoBHE cpeaHero oOmero oOpa3oBaHus pa3paboTaHa Ha
OCHOBE TIOJIO)KCHUH W TpeOOBaHWUN K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHON
nporpammbl, npeactaBieHHBIX B OI'OC COO, a Ttakke ¢ yuéroM denepanbHO padboueit
nporpaMMbl BocnuTaHuss u KoHuenuuu mnpenogaBaHusi ydeOHoro mnpeamera «®Pusuka» B
oOpa3oBarenbHBIX opraHu3anusax Poccuiickoit @Dexepamuu, peaqu3yOIMIMX OCHOBHBIC
o0Opa3oBareybHBIE TPOTPAMMBI.

[IporpamMa 1o ¢Qusuke ompegenser o0sA3aTeTbHOE MPEIMETHOE  COAEpKAHUE,
YCTaHABIIMBAET PEKOMEHIYEMYIO TMOCJEI0BATEIIbHOCTh M3YyUEHHUSI TEM U pPa3AesioB yueOHOro
mnpeaMera ¢ y4€TOM MEXIPEIMETHBIX W BHYTPHUIPEIMETHBIX CBS3€H, JIOTUKH Yy4eOHOro
mporiecca, BO3PACTHBIX OCOOCHHOCTeHW oOyuatromuxcs. Ilporpamma 1o ¢usuke maér
MIpe/ICTaBICHUE O LIEJSAX, COJAEpKaHUU, OOIIel cTpaTeruu oOy4yeHUs, BOCIIUTAHUS U Pa3BUTHUS
oOyuarouxcs cpeacTBaMu yueOHoro npeamera «dusnkay Ha yriiyOI€HHOM YpPOBHE.

N3ydyenne kypca ¢(usuku yriayOn€HHOro YpOBHS TO3BOJIIET pealu30BaTh 3aJauud
npodeccroHanbHOM OpHEHTAllMK, HAaNpPaBJIEHO HAa CO3[JaHUE YCIOBHM AJIS MPOSBICHUS CBOMX
UHTEIJICKTyaJIbHBIX W TBOPYECKHX CIIOCOOHOCTEH KaXIbIM OOy4arolmumcsi, KOTOpbIE
HEOOXOAMMBI I TMPOAOKEHUS O0pa3oBaHUsS B OpraHu3aiusax MNpodecCHOHATBHOTO
00pa30BaHMs 1O Pa3TUnIHBIM (PU3UKO-TEXHUYECKUM U MHKEHEPHBIM CHEIIHATbHOCTSM.

B nporpamme mno ¢usuke ompenensiorcs IUIaHUPYEMbIE pe3yibTaThl OCBOEHUS Kypca
¢u3MKM Ha YypOBHE CpeaHero ooOmero o0pa3oBaHUS: JUYHOCTHBIC, MeETalpeAMETHBIC,
npeaMeTHBIe (Ha yrimyO0iaéHHoM ypoBHE). HayuHOo-MeTonomorndeckoi OCHOBOM ISl pa3pabOTKH
TpeOOBaHUN K JTUYHOCTHBIM, METANPEAMETHBIM U THPEIMETHBIM pe3yjbTaTaM OOydYaroluXcs,
OCBOMBIIIMX MPOTrpaMMy IO (PU3HUKE HA YPOBHE CPEIHEro oOIIero oopa3oBaHus Ha yriiyOaEHHOM
YPOBHE, SIBJISIETCS CUCTEMHO-ESTEIbHOCTHBIN MOIXO0.

[Tporpamma 1o ¢u3uKe BKIIOYACT:

IUTAaHUPYEMbIE pe3yJbTaThl OCBOEHUS Kypca (DM3MKM Ha YIIIyOJEHHOM YpOBHE, B TOM
quclie IpeIMEeTHBIE PEe3YyIbTaThl IO TOJaM 00yUYeHUs;

coziepkaHue yuebHoro npeameta « Pu3uka» Mo rogam o0yyeHusl.

[IporpamMa mo ¢u3NKe HMeeT MPUMEPHBIM XapakTep U MOKET ObITh MCIIOJIb30BaHa
YUUTETAMU (PU3UKH IS COCTABJICHUS CBOMX Pab0OYMX MpOrpamm.

[IporpaMmMa 10 (u3uMKe HE CKOBBIBAET TBOPYECKYIO WHUILIMATUBY YUHUTENEHl H
MPEIOCTABIIAET BO3MOXHOCTH JUISl pealu3alUy pPa3IMYHBIX METOJWYECKUX TMOIXOA0B K
npenojaBaHuio (GU3MKKM Ha yriayOnEHHOM ypOBHE IMPH YCIOBHUHM COXPAaHEHHUs O0s3aTeNbHON
4acTU COJIEPKaHUA Kypca.

dusuka Kak Hayka 0 Haubosee o0IIMX 3aKOHAaX MPHUPO/IbL, BHICTYTAs B KAYECTBE y4eOHOTO
mpeaMeTa B LIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HaHHI 00 OKpy»KarolleMm MHpeE.
konpHBI Kypc (GU3UKH — CHCTEMOOOpasylOUIMil [JIs €CTeCTBEHHO-HAayYHBIX Y4eOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3NUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SBJICHUM, N3y4aeMBbIX
XuMueH, Ouosioruedt, pusmveckoi reorpadueid m actpoHoMuen. Vcmonb3oBaHue M aKTUBHOE
npuMeHeHne (HU3UYECKUX 3HAHMM OMPEACNIMIO XapakTep M OypHOE pa3BUTHE Pa3zHOOOPa3HBIX
TEXHOJOTHIl B cdepe HSHEPreTuKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOTYYEHHsS] HOBBIX
MaTepuajoB C 3aJaHHBIMH CBOWcTBamMu. M3yueHue ¢U3MKKA BHOCHUT OCHOBHOM BKJIaa B
(hopMHUpOBaHHE €CTECTBEHHO-HAYYHOM KapTUHBI Mupa oO0ydarIierocsi, B (GopMUpOBaHHUE
YMEHUI MPUMEHATh HAyYHBI METO/] IO3HAHUS MPU BBIITOJIHEHUU UMH YUEOHBIX UCCIIEJOBAHUM.

B ocHOBYy kypca ¢u3HKK Ha ypOBHE CpeHEro 00Iero o0pa3oBaHUs MOJIOXKEH P UIICH,
KOTOpBIE MO>KHO pacCMaTpUBATh KaK MPUHIHUIIBI €M0 TOCTPOCHHUS.

Hoen uenocmnocmu. B cCOOTBETCTBUU C HEW KypC SBIJISIETCS JOTHUECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCeX pa3lenioB (U3MKH, BKIIOYAET KaK BOMPOCHI KIACCUYECKOM, Tak U
COBPEMEHHOM (PU3HKHU.



Hoea zenepanuzayuu. B COOTBETCTBMM C HEW Marepuan Kypca (U3UKH OOBEIUHEH
BOKpYTr (usmueckux Teopuil. Benymum B Kypce sBnsiercss GopMmupoBaHHE NPEICTaBICHUNA O
CTPYKTYPHBIX YPOBHSIX MaTE€PHH, BEIIECTBE U TOJIE.

Hoen cymanumapuzayuu. EE peanuzaiys npeanoaraeT UCIoiIb30BaHHE TYMaHUTapHOTO
noTeHuuanta (pU3n4ecKoi HayKu, OCMBICIIEHHE CBSA3U pa3BUTUS (GU3UKH C pa3BUTHEM OOIIECTBA,
a TaKke ¢ MUPOBO33PEHYECKUMU, HPABCTBEHHBIMH U YKOJIOTUYECKUMU TIPOoOIeMaMHu.

Hoea npuknaonoii nanpaenennocmu. Kypc ¢usuku  yrayOnéHHOTO — ypOBHSA
MIPEIoJiaraeT 3HaKOMCTBO C IIUPOKUM KPYTrOM TEXHHUUYECKUX U TEXHOJIIOTMYECKUX MPHUIIOKEHUN
M3Y4YEHHBIX TCOpUU M 3aKOHOB. [Ipu 3TOM paccMaTpuBarOTCs Ha ypPOBHE OOIIUX MPEACTaBICHUMN
U COBpEMEHHbIE TEXHUYECKUE YCTPOUCTBA, M TEXHOJIOTUH.

Hoea 3konocuzayuu peanusyercs IMOCPEICTBOM BBEACHHUS JJIEMEHTOB COJEp>KaHUS,
MOCBSIIEHHBIX AKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBSA3aHbI C Pa3BUTHUEM
TEXHHUKHU U TEXHOJIOTUH, a TaKk)Ke 00CYKIeHUS MpoOJieM palliOHAILHOTO MPUPOIOTIOIb30BAHUS U
9KOJIOTMYECKOM 0€30MacHOCTH.

OcBoeHue conepkaHus MPOrpaMMBbl MO (U3HUKE JTOJKHO OBITH MOCTPOCHO Ha MPHUHIMIAX
CUCTEMHO-/I€ITEeIbHOCTHOTO noaxoaa. s Gu3uku peanusaius 3TUX NPUHIUIIOB 0a3upyercs Ha
MCIOJIb30BAaHUU CAMOCTOSITEIHOTO SKCIIEPUMEHTa KaK IOCTOSHHO JeicTBymomero ¢akropa
yueOHoro mpouecca. [ns yrayOia€HHOro YpOBHS — 53TO CHCTEMa CaMOCTOSATEIHHOTO
YUYEHUYECKOTO JKCIIEPUMEHTa, BKJIIOYAIOMIEr0 (POHTAIbHBIE YUYEHWYECKHE ONbITHI MpU
M3Yy4YE€HUH HOBOTO MaTepHalia, J1abopaTOpHbIe pabOThl M paboThl mpakTukyma. [Ipu sTom
BO3MOJXKHBI JIBa crioco0a peaian3anui GU3n4ecKoro npakTukyMa. B mepBoM ciydae MpakTUKyM
npoBoautcs 6o B koHme 10 m 11 kmaccoB, nubO TMOCiHe MEPBOrO M BTOPOTO TOJYTOAUN B
KaXXJOM M3 3TUX KiaccoB. BTopoii crmoco6 — 3To mHTerpamus padoT MpakTUKyMa B CHCTEMY
1abopaTOPHBIX PabOT, KOTOPHIE MTPOBOJATCS B Iporiecce u3ydeHus pasnena (temsl). [Ipu sTom
noj paboTaMu MPAaKTUKyMa MIOHUMAETCsl CAMOCTOSITENIbHOE MCCIIE0BaHNE, KOTOPOE MPOBOAUTCS
110 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BHa 0€3 MOMIaroBo HHCTPYKIIHH.

B nmporpamme no ¢u3uke cuctemMa y4eHMUECKOTO dKCTIIEPUMEHTa, Ja00paTOPHBIX paboT 1
MIPaKTUKyMa MpeJCTaBlIeHa eIUHBIM MepeuHeM. BriOop TeMaTHKu Ui 3TUX BUIOB YUYEHUUECKHUX
MPAKTUYECKUX PabOT OCYIIECTBISETCS y4yacTHHUKAMU 00pa30BaTEeNIbHOTO Mpoliecca MCXOAs U3
OCOOEHHOCTEH TMMOYypOYHOTO IIJIAHUPOBAaHUS M OCHAIIeHWs KaOwHeTa (usuku. Ilpu sTom
o0ecrieunBaeTcs OBJIaJeHUE OOYYAIOIIMMHUCS YMEHMSIMH TPOBOJIUTH NpPSMbIE M KOCBEHHbBIE
W3MEpEHUs], UCCIIEJOBAHMS 3aBUCHMOCTEH (U3UYECKUX BEIMYMH U IOCTAHOBKY OIIBITOB IO
MIPOBEPKE MPEIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHME yenseTcss peleHHI0 pacu€THRIX M KadyeCTBEHHbIX 3a4ad. [Ipu aTom
U pacu€THBIX 3a7ad NPUOPUTETOM SBISIOTCS 3a/laydl C SBHO 33JaHHOM M HESBHO 33JaHHOMN
(bu3nyecKoil MoJIesbI0, MO3BOJISIIOIINE MPUMEHSATh N3YUCHHbBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK
U3 OJHOTO pa3zjenia Kypca, TaK U MHTETpUpYsl NIPUMEHEHHE 3HAHWM U3 pa3HbIX pasznenos. s
KauyeCTBEHHBIX 3aJay MPUOPUTETOM SBISIOTCS 3afaHusi Ha OOBsSICHEHHE/TpeAcKa3aHue
MpOTEeKaHUs (U3UYECKUX SIBICHUN M MPOIIECCOB B OKPYKAIOIIEH JKH3HU, TpeOyromue BrIOOpa
(buznyecKoil Moaenu AJig CUTYaluu TPAKTUKO-OPUEHTUPOBAHHOTO XapaKkTepa.

B coorBerctBum ¢ TpeboBanusmMu DPI'OC COO k MarepuaabHO-TEXHUUYECKOMY
o0ecreueHni0 yueOHOro mporecca Kype (pu3uku yriyOa€HHOTO ypOBHS Ha YPOBHE CPEIHETO
oOmrero oOpa3oBaHUs JOJDKEH M3ydaThCs B YCIOBHUAX MpEeAMETHOTO kaOuHera. B kaOuuere
GbU3UKH JOKHO OBITh HeoOXoaumoe JabopaTopHOE OOOpYJAOBaHHWE ISl BBITOJTHEHUS
yYKa3aHHBIX B MporpaMme Mo (HU3UKe YYCHHYECKHUX OIBITOB, JIAOOPATOPHBIX pabOT U paboT
MPAKTUKyMa, a TAaKXkKe IEMOHCTPAIIMOHHOE 000PY/I0BaHHE.

JlemoHcTpanimoHHoe o0opyAoBaHue (OpPMUPYETCS B COOTBETCTBUU C TMPUHIUIIOM
MUHUMAaJIbHON JTOCTaTOYHOCTH M 00€cleyrBaeT MOCTAaHOBKY MEPEYUCICHHBIX B MPOrpaMMe 1o
¢bu3MKe KIIOYEBBIX JEMOHCTpAlUi A UCCIENOBaHUS H3y4aeMBIX SIBJICHUM M IPOILIECCOB,
SMIUPUYECKUX U PyHAAMEHTaIbHBIX 3aKOHOB, UX TEXHUUECKUX MPUMEHEHUH.



JlabopaTopHoe o0opyaoBaHUE ISl YUYCHHUYECKUX MPAKTHUUECKHX padoT (hopmupyercs B
BHUJIE TEMAaTHYECKMX KOMIUIEKTOB M OOecredrBaeTcsi B pacuéTe OJHOIO KOMIUIEKTa Ha IBYX
oOy4varoruxcsi. TeMaTHYeCKHe KOMIUIEKTHI Ja0OpaTOPHOTO OOOpYIOBaHUS JOJDKHBI OBITh
MOCTPOEHBI Ha KOMIUIEKCHOM MCIIOJIb30BAaHUM aHAJIOTOBBIX U LU(POBBIX MpUOOPOB, a TaKkKe
KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUE LU(POBBIX TabopaTOpHil.

OCHOBHBIMU TESIMU U3Y4YeHUS (PU3UKH B 00IIEM 00pa30BaHUHU SIBJISIFOTCS:

(dbopMHpOBaHNE UHTEPECA U CTPEMIICHUS O0YYaIOIIUXCS K HAYYHOMY HU3YYEHHUIO MPUPOJIBL,
pa3BUTHE UX UHTEIJIEKTyaJIbHBIX M TBOPUYECKHX CIIOCOOHOCTEI;

pa3BUTHE TPEACTABIEHUH O HAYYHOM MeETOJe TMO3HaHuid U  (QOopMHUpOBaHUE
MCCIIEIOBATENLCKOIO OTHOIIECHUS K OKPYKAIOLIUM SIBICHUSM;

(dbopMHpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3ysibTaTa U3y4YeHHsS OCHOB CTPOCHUS
Matepuu U GyHTaMEHTAIbHBIX 3aKOHOB (DU3UKH;

(dbopMupoBaHUEe YMEHHUH OOBSACHATH SBJICHHS C MCIOJb30BaHHEM (U3MYECKUX 3HAHUHA U
HAyYHBIX J0Ka3aTeNbCTB;

(dbopMupoBaHHUE TpPENCTaBICHUA O ponu (UMUMKW A Pa3BUTUS APYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE TIPEJCTAaBICHUH O BO3MOXHBIX cdepax Oyaymer mnpopecCHOHATBHON
NeSITeIbHOCTH, CBSA3aHHBIX C (U3UKOH, MOArOTOBKAa K JalbHEWIIeMy OOY4YEHHIO B 3TOM
HaIpaBJICHUH.

JlocTukeHue 3TuX Ienel oOecreyrBaeTCsl pelieHHeM CIEAYIOIUX 3aJad B Ipoliecce
M3y4YeHUs Kypca (PU3UKHA Ha YPOBHE CPEHETO 00IIero 00pa3oBaHuUs:

npuoOpeTeHrne CUCTeMbI 3HAHMH 00 00mUX (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAaX,
TEOPUAX, BKIIIOYAs MEXaHHUKY, MOJIEKYJISIPHYIO (PU3UKY, dJIEKTPOJMHAMUKY, KBAHTOBYIO (DU3UKY
Y DJIEMEHTHI aCTPOPU3HUKH;

(dbopMUpoBaHUE YMEHUIN MPUMEHSATh TEOPETUYECKUE 3HAHUS A1l 00BbACHEHUS (PU3NUECKUX
SIBIICHUHM B IPUPOJIE U JIJIsl IPUHATHUS IPAKTUUECKUX PEIICHUN B MOBCEAHEBHOM KU3HMU;

OCBOEHHUE CIIOCOOOB PEIIEHUs Pa3IUYHbIX 337a4 C SBHO 33JJaHHON (PU3NYECKON MOJIENbIO,
3a/a4, MOAPA3yMEBAIOLIUX CAMOCTOATEIbHOE CO37AaHHe (QU3NYECKOW MOJENTH, aJeKBaTHON
YCIIOBHUSIM 3aJ1aui, B TOM YHCJIE 33]]a4 HHKEHEPHOTO XapaKTepa;

MOHMMAaHUE (PU3MUYECKHX OCHOB M TPHUHIUIOB JEHUCTBUS TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTHYECKHUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOILYIO CPELY;

OBJIQJICHHE METOJaMH CaMOCTOSITEIbHOTO IUIAHUPOBAHUS U TpOBelNeHUs (HU3MUECKUX
SKCIIEPUMEHTOB, aHallM3a W UHTepIpeTalud HWH(GOPMALUU, OIpeAeseHUs] JOCTOBEPHOCTU
MOJIyY€HHOTO Pe3yJbTara;

CO3JIaHWE YCJIOBUW JJISI Pa3BUTHUS YMEHHM MPOEKTHO-HCCIIEA0BATEIbCKOM, TBOPYECKOM
NeSITeJIbHOCTH;

pas3BuUTHE UHTEpEca K chepam mpodecCHoHaILHON AeSTENHbHOCTH, CBSI3aHHON ¢ (DU3UKOMH.

B cootBerctBun ¢ tpeboBanusmu PI'OC COO yrinyOnéHHBIA YpPOBEHb H3yUCHHS
ydyeObHoro mpeamera «Ddusumka» Ha YpOBHE CcpemHero oOmero oOpa3oBaHUs BhIOMpaeTCs
00y4aroIuMucs, IJIAaHUPYIOIMIUMH MPOJOJDKeHHEe 00pa30oBaHUs IO CIEUUATBLHOCTAM (U3HUKO-
TEXHUYECKOTO MPOQHIIS.

Ha m3yuenue pusuku (yriyOnEHHBIN YPOBEHB) HA YPOBHE CPETHETO 001Iero oOpa3oBaHms
orBonutcs 340 gacoB: B 10 kiracce — 170 gacoB (5 yacoB B HEJEINIO).

[Ipemmaraemerit B mporpamMme 1o (Gpu3uke nepeueHb Ja00paTOPHBIX U MPAKTHYECKUX PadboT
SBJIIETCS PEKOMEHJOBAaHHBIM, YYHUTEIh JeNaeT BBIOOp MpoBeIeHHUs JIabOpaTOpHbIX paboT U
OTIBITOB C YUYETOM MHIUBUAYATbHBIX 0COOEHHOCTEN 00yYatoIuXCsl.

COJAEP) KAHUE OBYUEHUSI
10 KJIACC
Paznen 1. HayuHblii MeTO MO3HAHUS NPUPOIBI.



Oduzuka — dyHAaAMEHTAIbHAS HayKa o mpupoje. HaydHbiii MeTod TO3HAHUS U METOIBI
ucCien0BaHus PU3NYECKUX SIBJICHUH.

DKCIIepUMEHT U Teopus B Mpoliecce Mo3HaHus npuposl. Habmonene u skcrepuMeHT B
busuke.

Crioco0s! M3MepeHuss GU3HYECKUX BEJIIMYWH (aHAJIOTOBBIE M MHU(POBBIE M3MEPUTEITHHBIC
MPUOOPHI, KOMITBIOTEPHBIC TaTYNKOBBIE CUCTEMBI).

[TorpemrHocTn n3MepeHuit GU3NIECKUX BETUIHH (a0COIOTHAS M OTHOCUTEIIbHAS).

MopenupoBanue (HU3HMUECKUX SBJICHHH W MPOIECCOB (MaTepHaibHAs TOYKa, aOCOIIOTHO
TBEPIIOE TEJNO, UcATbHAS KUIKOCTh, HACATHHBINA Ta3, TOYCUHBIN 3apsin). [ unoresa. duznueckuii
3aKOH, TPAHUIIbl €ro IPUMEHUMOCTH. Pu3ndecKas Teopusl.

Pors m mecto ¢usukm B (popMHUpOBaHWM COBPEMEHHOM HAy4YHOW KapTHHBI MHpa, B
MPAKTUYECKOU NE€ATEIbHOCTH JIIOICH.

Yuenuueckuit sxcnepumenm, nabopamopusie pabomst, npaKkmuxym.

W3mepenue cuiibl TOKa M HAOpsDKEHUST B €M IOCTOSIHHOTO TOKa MpH TOMOIIH
aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HakoMcTBO ¢ 1udpoBoi madoparopueit mo ¢usuke. [Ipumepsr namepenus: GpuzndeckKux
BEJIMYMH IIPU MOMOIIY KOMIBIOTEPHBIX JAaTYUKOB.

Pa3zgen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanndeckoe nBHKeHHE. OTHOCHTENBHOCTh MEXaHMYECKOro JABwxkeHus. Cucrema
OTCY€Ta.

[Ipsimas u oOpaTHas 3aa4u MEXaHUKH.

Panuyc-BekTop MaTepuaqbHOW TOYKH, €r0 MPOEKIMH Ha OCH CHUCTEMbl KOOPAMHAT.
TpaekTopus.

[lepemenienue, cKOpoCTh (CpedHsisi CKOPOCTb, MTHOBEHHasi CKOpPOCTb) M YCKOpEHHE
MaTepUaTbHOW TOYKH, UX MPOEKIUH HAa OCH CHCTEeMbI KoopAuHAT. CloKeHHE MepeMelleHuil u
CJIIO’KEHUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSIMOJMHENHOE BHKEHUE. 3aBUCUMOCTh KOOPAWHAT,
CKOpPOCTH, YCKOPEHUS U IIyTH MaTepUaAIbHON TOYKU OT BPEMEHH U UX Ipa(UKH.

CBoOomHOe majeHWe. YCKOpeHHuEe CBOOOAHOrO TajeHus. J[BkeHwe Tena, OpOIICHHOTO
MOJ1 YTJIOM K TOPU3O0HTY. 3aBUCUMOCTh KOOPAUHAT, CKOPOCTU U YCKOPEHUSI MaTepualbHON TOUKU
OT BPEMEHH M UX TpauKH.

KpuBonunelinoe nBuxenue. J[BuxeHne MaTepruaibHOW TOYKH M0 OKPYKHOCTH. YTJ0Bas 1
nuHeWHas ckopocTh. Ilepwon m wactora oOpamenus. LleHTpocTpemuTenbHoe (HOpMalbHOE),
KacareiabHOe (TaHTeHI[MAIbHOE) U TTOJTHOE YCKOPEHHE MaTepuaibHON TOYKH.

TexHnyeckue yCTPOWCTBA M TEXHOJOTHMYECKHE IPOLECCHl: CIUIAOMETP, JBH)KCHHE
CHaps0B, LICTIHbIE, IIeCTepEHYAThIE U PEMEHHBIE TTepeaaun, CKOPOCTHbIE TU(THI.

Hemoncmpayuu.

Monenb cucteMbl 0TCUéTa, WUTIOCTPALKS KHHEMAaTHYECKUX XapaKTePUCTHUK JABHKEHUS.

Cr1ocoOsnI UCCIIETOBAHUS IBUKECHUI.

Wnmoctpanus npeenbHOro nepexoja 1 i3MepeHne MTHOBEHHOUW CKOPOCTH.

[IpeoOpa3zoBanue NBIKEHHI C HCTIOIB30BAHMEM MEXaHU3MOB.

[Tagenue Ten B BO3IyXe U B pa3peKeHHOM IPOCTPAHCTBE.

Habumonenue aBrxeHus Tena, OpoleHHOro Mo/ YTJIOM K TOPU30HTY U TOPU30HTAJIBHO.

Hanpasiienne ckopocTH Mpu IBUKEHUH 110 OKPYKHOCTH.

[IpeobOpa3zoBanme yriioBOM CKOPOCTH B PEYKTOPE.

CpaBHeHME MyTEH, TPAEKTOPUA, CKOPOCTEH JBMXKEHUSI OJHOTO M TOTO € Tela B Pa3HbIX
CUCTEMaxX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomst, npaKkmuxym.

N3y4enre HepaBHOMEPHOTO JBHKEHHUS C LIEJIbIO ONPeIeNICHUSI MTHOBEHHOU CKOPOCTH.



W3mepenue yckopeHuss TpU MPSMOJIMHEHHOM PABHOYCKOPEHHOM JBHKEHHHM IO
HAaKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHH MPU PaBHOYCKOPEHHOM JIBUKECHHH.

N3mepenune yckopeHusi CBOOOHOTO MaJAeHHs (PEKOMEHIOBAHO MCIIOJb30BaHUE (P POBOI
nabopaTopun).

N3yuenne nBmKeHUs Teiia, OpOIIEHHOTO TOPU30HTANBHO. [IpoBepKa TUMOTE3BI O MPSMO
MIPOMOPIMOHAILHOM 3aBUCMMOCTH MEX]Ty J1ajbHOCTBIO MOJIETA M HAYAIBHON CKOPOCTHIO TeNa.

W3ydenue qBuKEeHMs TeJa M0 OKPY>KHOCTH C IMMOCTOSIHHOM 110 MOJYJIIO CKOPOCTBIO.

HccnenoBanue 3aBUCHUMOCTH TepHOJa OOpalleHHs KOHHMYECKOro MasiTHHKAa OT €ro
apaMeTpoB.

Tema 2. /lunamuxa.

[Tepsriii 3akoH HptoToHna. MHepumanbHbie cUCTEMBI OTcuéTa. [I[pUHIIMIT OTHOCUTENBHOCTH
lNanunes. HeunepuuanpHble cUCTEMbI OTCUETA (OTpeAesIEHUE, IPUMEPBI).

Macca tena. Cuna. [IpuHIMn cyneprno3uium Cull.

Bropoii 3akon HeroToHa 119 MaTepraibHONM TOUYKH.

Tpetuii 3akoH HproTOHA AJ1s1 MaTEpUaIbHBIX TOYECK.

3aKOH BCEMHPHOTO TATOTEHHUA. DKBUBAJICHTHOCTh I'PABUTALIMOHHON U MHEPTHOM MACCHI.

Cuna TsKecTH. 3aBHUCHUMOCTh YCKOPEHHS CBOOOJHOIO TaaeHUs OT BBICOTHI Hal
MOBEPXHOCThIO IUIAHETHI M OT reorpaduueckoil mupoThl. J[BIkeHHE HEOECHBIX Tel M HX
cryTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, IBHXyIIETrocs ¢ yCKOPEHHEM.

Cuna Ttpenusa. Cyxoe tTpeHue. Cwiia TpeHUS CKOJBXKEHHS M CWIa TPEHHUS TMOKOS.
Koaddunment tpenus. Cuna conpoTUBIEHUSI MPU ABMKEHUU Tella B JKHJIKOCTH WM Tase, eé
3aBHCHUMOCTH OT CKOPOCTH OTHOCHUTEIBHOTO ABMKECHHUS.

Hasnenue. 'mapocrarnueckoe gasinenue. Cuna Apxumena.

TexHuyeckue yCTpOWCTBA W TEXHOJOTMYECKHUE IMPOLECCHl: TMOAIIUIHUKY, ABM)KEHHE
HCKYCCTBEHHBIX CITyTHHKOB.

Hemoncmpayuu.

Habmroienue ABM>keHUs Tell B MHEPLUHMAIbHBIX U HEMHEPIHAIBbHBIX CUCTEMaX OTCYETA.

[TpuHIMIT OTHOCUTEIBHOCTH.

Kauenue AByX IWIMHIPOB WM IIAPOB PAa3HOW MacChl C OJUHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEUHEPIHAIbHOM CHCTEMBI OTCUETA.

CpaBHeHHE paBHOACHCTBYIOLIEH MPUIOKEHHBIX K TEIY CUJI C IPOU3BECHIEM MacChl Tella
Ha €T0 YCKOPEHHE B MHEPLMATIBHOM cCuCTEME OTCUETA.

PaBeHCTBO cHl, BO3HUKAIOIIUX B PE3yJIbTaTe B3aUMOICUCTBHUS TEl.

N3mepenne mace 1o B3auMoIEMCTBHIO.

HesecomocTs.

Bec Tena npu yckopeHHOM MOgbEME U NaICHUU.

IleHTpOoOE)KHbIE MEXaHU3MBI.

CpaBHEHHUE CUJT TPEHUS TIOKOS, KaUYeHHS U CKOJIbKEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopusie pabomst, npaKkmuxym.

N3mepenune paBHOICHCTBYIONICH CHUJT TIPH IBHXKCHUHM OpYyCKa MO0 HAKJIOHHOW TJIOCKOCTH.

[IpoBepka ruMOTE3pl O HE3aBHUCHUMOCTH BPEMEHHM BHKEHHsS Opycka MO HAaKIOHHOM
IJIOCKOCTH HA 3a/IaHHOE PACCTOSIHUE OT €ro Macchl.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHMKAIOIIMX B MPYXHHE U PE3NHOBOM
oOpasiie, oT ux aedopmariuu.

W3y4enne qBUKEHHSI CUCTEMBI TE€J, CBSI3aHHBIX HUTHIO, IEPEKUHYTOM uepe3 JIErKui OJI0K.

N3mepenune koaddunreHTa TpeHUs 1Mo BETUYUHE YIII0BOr0 KO3 PHUIIMEHTa 3aBUCUMOCTH
Fip(N).

HccnenoBanue fBrkeHuss Opycka 10 HAKJIOHHOM IUIOCKOCTH C  TEpEeMEHHBIM
ko3 (purmeHTOM TpeHHUS.



W3ydenue qBuKeHMs rpy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpAOe Teno. [locTynaTenbHoe M BpalaTeabHOE JBUKEHHE TBEPAOIO Tela.
MoOMEHT Cuiibl OTHOCUTENBHO ocu BpamieHus. [lnedo cumbl. CrnoxeHue cuil, TPUIOKEHHBIX K
TBEpAOMY Temy. LleHTp TskecTu Tena.

YcnoBus paBHOBecHs TBEPAOIO Tela.

YcroitunBoe, HEyCTOMYMBOE, O€3pa3INIHOE PABHOBECHE.

TexHuueckrne yCTpONCTBAa M TEXHOJOTHMYECKHUE MPOILIECChl: KPOHIITEWH, CTPOUTEIIbHBIN
KpaH, peméryaTble KOHCTPYKIUH.

Hemoncmpayuu.

VYcnoBus paBHOBECHS.

Bunel paBHoBecuHs.

Yuenuueckuit sxcnepumenm, nabopamopusie pabomst, npaKkmuxym.

HccnenoBanue ycinoBuii paBHOBECHS TBEPAOIO Tella, UMEIOIIETO OCh BPAILLICHUSI.

KoHcTpyHpoBaHue KpOHIITEHHOB U PaCUYET CHJI YIIPYTOCTH.

N3ydenne ycTOMYMBOCTH TBEPIOTO TEJA, UMEIOIIETO TUIOMIAlb OTOPHI.

Tema 4. 3akonsvl coxpanenusn 6 Mexanuke.

Nmnynbc MaTtepuaibHOM TOYKH, CUCTEMBI MaTE€pUalbHbIX TOYeK. LleHTp macc cuctembl
MaTepHUaIbHBIX TOYeK. Teopema o IBIKEHUH LIEHTpa Macc.

WMynibe cuitbl M U3MEHEHHE UMITYJIbCa Tella.

3aKOH COXpaHEeHHs UMITYJIbCa.

PeakTuBHOE IBHKEHUE.

MoMeHT wuMIlyJbCca MaTepuajibHOM TOYKU. [IperncraBieHue O COXpaHEHUHM MOMEHTa
HMMITyJIbCA B IEHTPAJIbHBIX MOJISX.

PaGora cunbel Ha MaloM UM Ha KOHEYHOM mnepemernieHud. ['paduueckoe mpencraBieHue
paboOTHI CHITHL.

MOoImHOCTh CHJTBI.

Kunernueckass sHeprus mMarepuanbHOW TOYKH. Teopema 00 M3MEHEHHMH KHHETUYECKON
SHEPrUu MaTepUAIbHOMN TOUKH.

[loreHnunanpHble U HEMOTEHIMATbHBIE cuiibl. [loTeHumanbHas sHeprus. [loreHuumanbHas
SHeprus ynpyro aegopmMupoBaHHOW MpyxHUHBL. [loTeHIMalbHas 3HEpPrus Tejaa B OJHOPOIHOM
rpaBUTallMOHHOM Tmosie. [loTeHnuanpHas SHeprus Tejaa B TPaBUTALIMOHHOM I0JI€ OJTHOPOJHOTO
miapa (BHyTpH U BHe 11apa). Bropas kocMuueckas CKOpocTh. TpeThbst KoOcCMUYECKasi CKOPOCTb.

CBsi3p pabOTHI HEMOTEHLIHUAIBHBIX CUJI C U3MEHEHHEM MEXaHUYECKOW IHEPrHH CHUCTEMbI
TeJl. 3aKOH COXPaHEHHSI MEXaHUYECKON SHEPIUu.

VYopyrue v Heynpyrue CTOIKHOBEHHUS.

YpaBHenue bepHymm Ui UAETbHON KUJKOCTH Kak CJEACTBUE 3aKOHAa COXPaHECHMS
MEXaHUYECKOW SHEPTUU.

TexHuyeckue yCcTpOWCTBa M TEXHOJOTMUYECKHE MPOLECCHl: IBUKEHHE PpaKeT, BOJOMET,
KONEp, MPYKUHHBIN MHCTOJET, THPOCKOI, (PUTYpHOE KaTaHUE Ha KOHbKAaX.

Hemoncmpayuu.

3aKOH COXpaHEeHHs UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3Mepenne MOIITHOCTH CHUJIBI.

W3meHeHune sHepruu Teja Mpu COBEPILIEHUN PaOOTHI.

B3anmHuble mpeBpamieHrus KMHETHUYECKOWM M MOTEHUIHUAIBHOM SHEPrud MpH JEWCTBUU Ha
TEJIO CUJIBI TSDKECTH M CUJIBI YIIPYTOCTH.

CoxpaHeHue dHepruu npy cBOOOIHOM MaICHUU.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomst, npaKkmuxym.

W3mepenue umiynibca Teia no TOpPMO3ZHOMY Iy TH.

W3mepenue cuiibl TATH, CKOPOCTU MOJIEIH 3IEKTPOMOOMIISI K MOIIIHOCTH CUJIBI TATH.



CpaBHeHHE U3MEHEHHSI UMITYJIbCA TEJIa C UMITYJIECOM CHUJIBL.

HccnenoBanue coxpaHeHUs! UMITYJIbCa IIPU YIPYTOM B3aUMOJICHCTBUH.

N3Mepenre KUHETUYECKOW SHEPTUU TeJIa 0 TOPMO3HOMY ITYTH.

CpaBHEHME H3MEHEHHUSI TIOTEHIIMAILHON YHEPTUHN MIPYKUHBI C paOOTOM CHUITBI TPEHUS.

Omnpenenenne pabOTHI CHIIBI TPEHUS MPU ABMXKEHUHU TeJla MO0 HAKJIOHHOW TJIOCKOCTH.

Pa3znen 3. MoJieky/isipHasi pu3uKa U TEPMOJAMHAMMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU MEOPUU.

OCHOBHBIE TIOJIOKEHUS MOJIEKYJIsApHO-KuHeTH4Yeckor Tteopuun (MKT), ux ombiTHOE
obocHoBanue. J(uddysus. bpoyHoBckoe nBmkeHHe. XapakTep ABUKEHUS W B3aUMOJCUCTBUS
YacTuIl BemecTBa. Mojenn CTpOeHUs Ta30B, KUJIKOCTEH U TBEPABIX Tes U 00BICHEHHE CBOMCTB
BEIIECTBA HA OCHOBE A3TUX Mojeneid. Macca m pasmepsl Mosekysn (aromoB). KommdecTBo
BemiecTBa. [loctosunas ABoraapo.

TennoBoe paBHOBecwe. Temmepatypa u cnocoObl €€ m3mepenus. Illkama Temmepatyp
Lenbcns.

Mogens uaeanbHOrO raza B MOJIEKYJISIPHO-KMHETHUYECKONM TEOpUU: YaCTUIBI Tasa
JBUKYTCS XaOTUUECKH U HE B3aUMOJICUCTBYIOT APYT C IPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MenaeneeBa—Kaneiipona. AOcCoNIOTHas TeMmIiepaTypa
(mxana temmeparyp KenpBuna). 3akon Jlamprona. M3omporecchl B HacaIbHOM Tas3e C
MOCTOSIHHBIM KOJIMYECTBOM BeliecTBa. [ paduueckoe mpeacTapieHe HU30MPOILIECCOB: U30TEPMA,
n30xopa, uzoodapa.

CBs3p MEXKIy [HOaBJICHUEM M CPEIHEHM KHHETUYECKOW OHHEPruer IMOCTYNaTeIbHOTO
TEIJIOBOTO JBIDKEHUS MOJIEKYJ] UACAIbHOrO Ta3a (OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-
KMHETUYECKOM TeOpUH UI€aTBbHOTO rasa).

CBsi3b  aOCOJIFOTHOM  TEMIIEpaTypbl TEPMOJMHAMHUYECKOW CHCTEMBI CO  CpeaHEH
KMHETUYECKOM SHEpruei MoCTynaTeIbHOro TeIIOBOTO ABIKEHHUS €€ YacTHll.

TexHuyeckue YCTpPOHCTBA M TEXHOJOTHMUYECKHE MPOIECChl: TEpMOMETp, OapoMerp,
MOJIy4eHHEe HAHOMAaTePHUaJIOB.

Hemoncmpayuu.

Monenu IBUKEHUS YaCTHI] BEILIECTBA.

Monens OpOyHOBCKOTO JIBHKEHHUSI.

Buneopounuk ¢ 3anuceio peanrbHOro OpOyHOBCKOTO JABHXKEHUS.

HMuddysus xuakocTei.

Mogens onbiTa [ TepHa.

[IputsxkeHne MOJeKyII.

Mojenu KpUCTaNTUYECKUX PEIIETOK.

Habumonenue u nccienoBanue U30MpoIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopusie pabomst, npaKkmuxym.

HccnenoBanue npoiiecca yCTaHOBJIECHUS TEIUIOBOTO paBHOBECHUS MPH TEIJIOOOMEHE MEXKITY
ropsiueil ¥ XOJ0HOW BOAOM.

N3ydyenne u30TEpMUYECKOTO TMpolecca (PeKOMEHIOBAHO HCIONIb30BaHUEe LU(POBOH
nabopaTopun).

N3ydenne n30XopHOTo Mmpolecca.

N3yuenne nzobapHoro npoiiecca.

[IpoBepka ypaBHEHUSI COCTOSHUSI.

Tema 2. Tepmoounamuxa. Tennosvie mawiunol.

Tepmonunamuueckass  (TJ[)  cucrema.  3agaHme  BHEIIHMX — yCJOBHM TS
TEepMOJIMHAMUYECKON  cucTemMbl. BHemHue ©  BHYTpeHHME mapaMmeTpsl. [lapamerpsl
TEPMOJUHAMHYECKON CHUCTEMBbl KaK Cpe/lHHE 3HAu€HUsS BEJIUUYMH, OMHCHIBAIOLIUX €€ COCTOSHHE
Ha MUKPOCKOIIUYECKOM YPOBHE.

HyneBoe nauano trepmoaunamuku. CaMONpOM3BOJIbHAS pEJIAKCAILNS TEPMOJIUHAMUYECKON
CUCTEMBI K TETUIOBOMY PaBHOBECHIO.



Monens wuaeasbHOro raza B TEpPMOJMHAMHUKE — CHCTEMa YypaBHEHUU: ypaBHEHHE
MenneneeBa—Kianelipona u BbIpak€HHE JJIsI BHYTPEHHEW 3HEPTUH. Y CIOBUS MNPUMEHUMOCTH
TOM MOJENU: HM3Kasg KOHIIEHTpAllMsl YacTULl, BBICOKHE TeMmIepaTypbl. BeipaxeHue amus
BHYTpPEHHEH SHEPrUH OJTHOATOMHOTO HJI€aIbHOIO rasa.

KBazucratnueckue u HecTaTUYECKUE MPOIIECCHI.

DneMeHTapHas paboTa B TepMOJIUHaMHKe. Berunciaenue padboTel o rpaduky mporecca Ha
pV-nuarpamme.

Temnonepenaya kak croco0 W3MEHEHHUS BHYTPEHHEH HHEPTHUHM TEPMOJAMHAMUYCCKON
cucteMbl 06e3 coBepieHus padotsl. KoHBeKIus, TEMI0NPOBOJHOCTD, U3TyUCHHE.

KomnuectBo TemnoTel. TemmoéMKOCTh Tena. YIenbHass U MOJSpHas TEMI0EMKOCTH
BeleCTBA. YpaBHEeHHE Maliepa. YaenbHas TemioTa cropaHus ToruMBa. Pacd€r konumuectBa
TEIUTOTHI TIpH Terutonepeaayde. [lonstue 06 amnabaTHOM MpoIecce.

[TepBrIit 3akOH TepMOIMHAMHUKW. BHyTpeHHss sHeprus. KommdecTBo TermoTel u padora
KaK Mepbl U3MEHEHUsI BHYTPEHHEH SHEPTUU TEPMOIMHAMUYECKONU CUCTEMBI.

Bropoii 3akoH TepMOAMHAMUKHM JJIi PABHOBECHBIX IIPOLIECCOB: dYepe3 3aJaHHOe
PaBHOBECHOE COCTOSIHUE TEPMOIAMHAMHUYECKON CHUCTEMBbl MPOXOJIUT EAMHCTBEHHAs aauadata.
AOcouroTHas TeMIiepaTypa.

Btopoii 3akoH TepMOIMHAMUKHU ISl HEPABHOBECHBIX MPOIIECCOB: HEBO3MOXKHO IEpPeNaTh
TEIUIOTY OT OoJyiee XOJIOAHOTO Tejla K Oosee Harperomy Oe3 kommeHcaruu (Kmaysumyc).
HeoOpaTuMocTh NpupoJHBIX MPOIIECCOB.

[Tpunimne! aeiicTBus TenaoBbix MamuH. KIT/I.

MaxkcumansHoe 3HaueHue KII1/. [{uxn Kapho.

DKOJIOTMYECKHE aCMEeKThl MCIOIb30BaHUS TEIUIOBBIX JABUraTesneil. TerioBoe 3arps3HeHne
OKpY>KaloIleil cpepbl.

TexHuyeckue yCTpOHCTBA M TEXHOJOTHUECKHE IMPOLECCHl: XOJOIMIbHHUK, KOHIUIIMOHED,
IU3eNbHBIA U KapOIOpaTOpHBIM JBUTATeNu, MapoBas TypOMHA, MOJyYEHUE CBEPXHUBKHUX
TeMIlepaTyp, YTWIH3AIMS «TEIUIOBBIX» OTXOJIOB C HCIIOJIb30BAHMEM TEIJIOBOIO Hacoca,
yTHIIM3aLMs OMOOPTraHUYeCKOro TOTUIMBA ISl BBIPAOOTKH «TEIIOBOI» U 3JIEKTPOIHEPTUU.

Hemoncmpayuu.

W3meneHune TemnepaTypsl IpH a1nadaTHyeCKOM pacIIupEHUH.

Bo3aymiHoe oruuso.

CpaBHEHHE YIETbHBIX TEITIOEMKOCTEN BEIIIECTB.

CriocoObI M3MEHEHUST BHYTPEHHEHN YHEPTHUH.

HccnenoBanue aquabaTHoOro mporecca.

KomnproTepHbie MOJENH TETIOBBIX IBUTATENICH.

Yuenuueckuit sxcnepumenm, nabopamopusvie pabomst, npaKkmuxym.

N3Mepenne ynebHOM TETUIOEMKOCTH.

HccnenoBanue npoiiecca OCTHIBAHUS BEIIECTBA.

HccnenoBanue aquabaTHoOro mporecca.

N3ydyeHne B3aMMOCBSI3U PHEPIUHU MEXMOJIEKYJISIPHOTO B3aUMOJICUCTBUS U TeMIIEpaTyphl
KHUIICHUS KUIKOCTEMN.

Tema 3. Acpecammnsvie cocmosanusn eeuyecmea. Dazoevie nepexoonl.

[TapooOpa3zoBanue u KoHAcHcalus. VicnapeHue wu KuamneHWe. YenbpHas TEIuioTa
mapooOpa3zoBaHUs.

Hacpiennsle ¥ HeHachllleHHblE Mapbl. KadecTBeHHas 3aBUCMMOCTb IUIOTHOCTH H
JABJICHUS HACBIIIEHHOTO Mapa OT TeMIlepaTyphl, UX HE3aBUCUMOCTb OT 00bEMa HACHIIIEHHOTO
napa. 3aBUCUMOCTh TeMIIepaTypbl KUIEHUS OT IaBJICHUS B KUIKOCTH.

BrnaxHocTs Bo3ayxa. AGCONMIOTHAS M OTHOCUTEIbHAS BIaYKHOCTb.

Tépnoe Teno. Kpucramnmmueckue u amopdHbie Tena. AHU30TPOIUS CBOMCTB KPUCTAILIOB.
[TnaBnenue u Kpucraum3anus. Y AeibHas TeroTa riasineHus. Cyomumanms.



Hedbopmamuu tBEpmoro Tema. Pactsokenne u cokarue. Casur. Moayne HOnra. Tlpenen
yrpyrux nedopMaruid.

TemnoBoe pacmmpeHne KUIKOCTEH W TBEPABIX Tell, 00bEMHOE U JIMHEWHOE pacIIupeHHE.
AHTrapMOHHM3M TEIUIOBBIX KOJEOAHWN YacTHUI] BEIECTBA KaK MPHUYMHA TEIJIOBOTO PACHIMPEHUs
Ten (Ha KAYeCTBEHHOM YPOBHE).

[IpeobpazoBanue 3HepruM B (ha30BBIX MEpPeXoax.

YpaBHEHHE TEIJIOBOTO OaslaHca.

[ToBepxHocTHOE HaTskeHHe. KoaduimeHT noBepXHOCTHOrO HaTsbkeHus. KanumispHeie
siBJIeHUs. [{aBieHue o MCKpUBIEHHOW MOBEPXHOCTHIO KUAKOCTH. @opmyJia Jlamnaca.

TexHuyeckue YCTpPOHCTBA M TEXHOJOTMYECKHE TMPOLECCHI: JKUAKUE KPUCTAILIBI,
COBpEMEHHbIE MaTepUabl.

Hemoncmpayuu.

TemnoBoe pacuivpeHue.

CBoiicTBa HACBIIIEHHBIX MApOB.

Kunenue. Kunenue npu noHM>XEHHOM JTaBJICHUH.

W3mepenue cuiibl MOBEPXHOCTHOTO HATSKEHUS.

OnBbITHl ¢ MBUTBHBIMU TJIEHKAMHU.

CmaunBanue.

Kanunnsipusie sBneHus.

Mopaeny HEHEIOTOHOBCKOH YKHUIKOCTH.

Crioco6bl U3MEpEeHUs BIAKHOCTH.

HccnenoBanue HarpeBaHus U IUIABJICHUS KPUCTAIIMUYECKOTO BEIIECTBA.

Buaer nedopmanmii.

Hab6monenne mansix aedopmaruii.

Yuenuueckuit sxcnepumenm, nabopamopusie pabomst, npaKkmuxym.

N3ydeHune 3aKkOHOMEPHOCTEN HCTIAPEHUS KU IKOCTEH.

N3Mepenne yieqbHOM TETUIOTHI TIJIaBJICHUS JIbJA.

N3ydeHue CBOMCTB HACHIILICHHBIX MTAPOB.

N3mepenue abCoNIIOTHOM BIaXKHOCTH BO3yXa M OI[EHKA MAcChl apOB B TOMEILIEHUH.

N3mepenue ko3¢ duiimerTa moBepXHOCTHOTO HATSIKCHHMS.

Nsmepenne moayns FOHra.

HccnenoBanue 3aBUCUMOCTH AeQOopMaIiiil pe3HHOBOIO 00pa3iia OT MPUII0KEHHONH K HEMY
CHUIBI.

Pa3znen 4. DuaekTpoauHaMuka.

Tema 1. Dnekmpuueckoe noe.

DJieKTpu3alusl Tel U €€ MpOSBJICHUA. DJIEKTPpUUECKUU 3apsia. [[Ba BuUIa 3JIEKTPUUECKUX
3apsaoB. [IpOBONHMKH, ITUANEKTPUKA W TOJYNPOBOAHUKH. DJIEMEHTAPHBIM AJIEKTPUUYECKUM
3apsj. 3aKOH COXpaHEHUS 3JIEKTPUUECKOro 3apsa.

B3aumopeiictue 3apsanoB. Toueunsie 3apsanbl. 3akoH KyioHa.

DnekTpuyeckoe nojie. Ero neiicTBue Ha 3JIEKTPUUYECKUE 3apsibl.

Hamnpspxéanocts  anexktpudeckoro mojs. [IpoOubiii 3apsa. JIuHWM  HanpsHKEHHOCTH
ANeKTprudecKoro nosst. OJHOPOIHOE INEKTPUUYECKOE TOJIE.

[ToTeHMambHOCTh AMEKTPOCTATHYECKOTO MOJisi. Pa3HOCTh MOTEHLMANIOB M HAMpsKEHHE.
[lorenumanpHast ~ dHeprusi  3apsga B 3JEKTPOCTATUUECKOM  TIOJIE. [Totenuman
aNeKTpocTaTuyeckoro mosst. CBsi3p HAMpsDKEHHOCTH TMOJIE M PAa3HOCTH TMOTEHIMAJIOB st
AIIEKTPOCTATUYECKOTO MOJISI (KaK OJJHOPOJIHOTO, TAK U HEOJTHOPOJIHOTO).

[TpuHIMIT CyNIEPIIO3UITUHN IEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsima. Ilome paBHOMepHO 3apspkeHHOU cdeprl. Ilome paBHOMEpHO
3apsOKEHHOTO 10 00bEMy 1mapa. [lose paBHOMEpHO 3apsHKEHHONW OECKOHEYHOW TUIOCKOCTH.
KapTtunb! 1uHUN HanpsHKEHHOCTH ATUX TOJIEH U DKBUITOTEHIIMAIBHBIX ITOBEPXHOCTEM.

[IpoBOAHMKY B 3JIEKTPOCTATHYECKOM TOJIE. Y CJIOBHE PAaBHOBECHS 3apsI0B.



JIMDIEKTPUKHU B DJIEKTPOCTaTUYECKOM ToJie. J{uanekTpuyeckas IpoHUIaeMOCTh BELIeCTBa.

Konpencarop. DIIEKTPOEMKOCTD KOHJIEHCaTopa. DIIEKTPOEMKOCTh IJIOCKOTO
KOHJEHCATOopa.

[lapannensHoe  coenuHeHWe  KoHAeHcaTopoB.  IlocrmenoBarenbHOE — COEQMHEHHE
KOHJICHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCATOopa.

JIBm>keHue 3apsyKeHHON 4aCTUIBI B OJHOPOIHOM AJIEKTPUUYECKOM IOJIE.

TexHuyeckue ycTpOWCTBAa M TEXHOJOTHYECKUE TMPOILIECCHI: 3JIEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTaTUYECKAs 3alUTa, 3a3eMJICHHE dJIEKTPONpHOOpOB, KOHAEHCATOPHI, reHepaTop Ban ne
I'paada.

Hemoncmpayuu.

YCTpoicTBO M NPUHIUIT IEUCTBUS SJIEKTPOMETPA.

DEKTpUUYECKOE MOJIE 3apsSyKEHHBIX LIAPHKOB.

DeKTpUUYecKoe Moje IBYX 3apsSKEHHBIX IIACTHH.

Mogaenb anekTpoctarrudeckoro reneparopa (Ban ne ['paada).

[IpoBOAHMKY B 3JIEKTPHUUECKOM TOJIE.

DJIeKTpOCTaTUYECKas 3alUTa.

YCTpoiCcTBO U IEMCTBHE KOHAEHCATOPA MTOCTOSSHHOM M EPEMEHHON EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATopa OT IUIOIIAAd  IUJIACTHH,
paccTosHUS MEXAy HUMH U AUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JIeKTPUUECKOTO MOJIS 3apsSKEHHOT0 KOHJIEHCATOPA.

3apsaka u pa3psaKa KOHASHCATopa Yyepes pe3ucTop.

Yuenuueckuit sxcnepumenm, nabopamopusie pabomst, npaKkmuxym.

OneHka cu1 B3aMMOICHCTBHS 3apSIKEHHBIX TEJI.

Habmonienue npeBpaiieHns SHEPruu 3apsKeHHOTO KOHJIGHCATOpa B DHEPTUI0 M3IIyUYEeHUS
CBETOJINO/IA.

N3ydeHue nmpoTekaHus ToOKa B LIETH, COJECPKAILLIEH KOHIAEHCATOP.

Pacnipenenenrie pa3HOCTH TOTEHUUANOB (HANpSOKEHWs]) TMPH  MOCIEAOBATEIHLHOM
COEJTMHEHUH KOHJIEHCATOPOB.

HccnenoBanue paspsiga KOHIEHCATOpa YEpe3 pe3UCTop.

Tema 2. Ilocmoannwlil 3.1eKmpuyecKuil mox.

Cuna Toka. [TocTossHHBIN TOK.

VYcnoBus CyIIECTBOBAaHUS IOCTOSHHOTO JJIEKTPUYECKOTO TOKa. VICTOYHHMKH TOKa.
Hanpsixenune U u 3/1C

3akoH OMa Jj1s1 y4acTKa Lenu.

DNEeKTpUYECKOe  COMPOTHUBIEHUE.  3aBHCHUMOCTh  CONPOTHUBIEHUS  OJAHOPOIHOIO
MPOBOJAHHMKA OT €ro JUIMHbI M IUIOUIaJM TONEPEYHOTO CeUeHHUs. YJelbHOE COMPOTHUBIICHUE
BEII[ECTBA.

[locnenoBarenpHOE, NapauIeTbHOE, CMEIIAHHOE COEIUHEHHE IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX MeKTpuueckux meneit. [Ipasmra Kupxroda.

Pabota snexTpuueckoro Toka. 3akon Jxoyms—Jlenna.

MoIHOCTb MEKTPUYECKOTO TOKa. TernoBas MOLTHOCTh, BbJIEseMas Ha Pe3UCTOope.

OJIC u BHYTpEHHEE CONPOTUBICHUE MCTOYHMKA TOKa. 3akoH Oma i TOJHOMN
(3aMKHYTOI) 2JIEKTPUUECKOM 11er. MOITHOCTh HCTOYHUKA TOKa. KOpoTKoe 3aMbIKaHMe.

Konzgencarop B 11enu nocTosHHOTO TOKa.

TexHuyeckue YCTPOHWCTBA M TEXHOJOTHYECKHE TPOILIECCH: amIepMeTp, BOJBTMETD,
peocTaT, CYETUHK JIEKTPUUECKON SHEPTUH.

Hemoncmpayuu.

W3mepenue cuiibl TOKa M HAMIPSKESHHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa OT HaINpsDKEHUS UL PE3UCTOpa, JIaMIIbl
HaKaJMBaHUS U CBETOHO/A.



3aBUCUMOCTh COMPOTHUBIICHUS UWIMHIPUYECKUX MPOBOAHUKOB OT JJIUHBI, IJIOLIAAH
MOTIEPEYHOr0 CEUYEHHUs U MaTepuaa.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKa OT CONPOTHUBJIEHUS TPU MOCTOSHHOM
HaMpsHKEHUU.

[Ipamoe nzmepenue DJIC. KopoTkoe 3aMblkaHHE TajlbBAaHUYECKOTO BJIEMEHTA M OIIEHKa
BHYTPEHHET0 COMPOTUBIICHUS.

Crioco0OsI coeTMHEHUST ICTOUYHUKOB Toka, DJIC GaTapeid.

HccnenoBanue pa3HOCTH MOTEHLIMANIOB MEX]y MOJIOCAMH MCTOYHUKA TOKA OT CHJIBI TOKa
B LIEMH.

Yuenuueckuit sxcnepumenm, nabopamopusie pabomst, npaKkmuxym.

HccnenoBanue cMemaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepenue yaenbHOro COPOTUBIICHHS IPOBOIHUKOB.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT HAIPsDKEHUS JUIS JIaMIIbl HAaKaJIMBaHUS.

YBenuueHue npenena u3MepeHus aMmrepMmeTpa (BOIbTMETPA).

N3amepenne 3/IC 1 BHYTpEHHETO CONTPOTUBIICHHSI ICTOYHUKA TOKA.

Uccnenosanue 3aBucumMocty IJ1C raabBaHUYECKOT0 AJIEMEHTA OT BPEMEHHU MPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHUIMANIOB MEX]y MOJIOCAMH MCTOYHUKA TOKA OT CHJIBI TOKa
B LIEMH.

HccnenoBanue 3aBUCUMOCTH TIOJIE3HOM MOITHOCTH HCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

DnexTpuyeckas NPOBOAMMOCTh pPA3IMUYHBIX BEIIECTB. OJEKTPOHHAs MPOBOJUMOCTD
TBEPABIX ~ METAIJIOB.  3aBUCHMOCTb  CONPOTUBIIEHUS  METaNIOB  OT  TeMIepaTyphl.
CBepXmpoOBOAMMOCTb.

DJIEKTpUYECKUH TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBEHHass W NPUMECHAas MPOBOJUMOCTb IOJYIPOBOJHUKOB.
CaoiictBa p—n-niepexoa. [TomynmpoBoIHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUH TOK B BJEKTPOJIUTAX. DJIEKTPOIUTHYECKAS JUCCOLMUALMS. DJIEKTPOIU3.
3akonbl Dapajes 11 SJIEKTPOJIN3a.

DJIeKTpUYeCcKMd TOK B razax. (CaMOCTOSATENbHBII M HECAMOCTOSTEIbHBIA pa3psjl.
PaznuyHblie TUIIBI cCaMOCTOATENBHOTO pa3psiaa. Mosuus. [Inazma.

TexHuyeckue YCTpOWCTBa W MPAKTHUECKOE MPUMEHEHHE: Ta30pa3psAHbIE JIaMIIbI,
AIIEKTPOHHO-JIy4YeBasi TpyOKa, MOJYHNPOBOJAHUKOBBIE MPUOOPHI: IHOM, TPaH3UCTOp, (poTomuon,
CBETOJIMOJI, TallbBaHWKa, padUHUPOBAHHWE MEAM, BbIIUIABKA AIIOMHUHHS, DSJIEKTPOHHAs
MUKPOCKOTIHSL.

Hemoncmpayuu.

3aBUCUMOCTh COTIPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTH 3IEKTPOIUTOB.

3akoHbl 3nekTpoausa dapanes.

HckpoBoit pa3psan U NpOBOJUMOCTh BO3AyXa.

CpaBHeHHE TPOBOJIMMOCTH METAJJIOB U MOJIYIPOBOJIHUKOB.

OAHOCTOPOHHSISI TPOBOUMOCTD JHO/A.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomst, npaKkmuxym.

HaGmronenue anektposnusa.

W3mepenue 3apsiia 0THOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH CONTPOTUBIIEHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsiTHE BOJIBT-aMIIEPHOM XapaKTEePUCTUKH THOJIA.

Du3nYeCKH il MPAKTHKYM.

Crioco6b1 n3MepeHus GU3NYECKUX BEIHUUH C MCIIOIb30BAaHUEM aHAJIOTOBBIX U LIM(PPOBBIX
WU3MEPUTENIbHBIX MPUOOPOB M KOMIBIOTEPHBIX JAaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U



OTHOCHUTEJIbHBIE  TMOTPEIIHOCTH  M3MepeHud  ¢usnyeckux BeduduH. OlleHKa TpaHHUIl
MOTPEITHOCTEH.

[IpoBeneHEe KOCBEHHBIX HM3MEpPEHWH, WCCIECIOBAaHUM 3aBUCHUMOCTEH  (HU3UYCCKUX
BEJIMYMH, MPOBEpPKa IMPEAJIOKEHHBIX TMIOTe3 (BBHIOOP M3 padOT, OMUCAHHBIX B TEMaTHUYECKHX
pasnenax «Y4YeHUIECKUN IKCTIEPUMEHT, JJa00paTOPHBIE pa0OThI, TPAKTUKYM ).

MexnpeamMeTHbie CBSI3H.

Nzyuenne kypca pusuku yrayonéanoro ypoBHs B 10 kiacce oCymecTBIAETCS C y4ETOM
COJIEp’KaTEIbHBIX MEXKIIPEIMETHBIX CBSA3€M € KypcamMH MaTeMaTuKH, OWOJIOTHUH, XUMUH,
reorpadu U TEXHOJIOTUH.

Mesicnpeomemnusle nonamus, céA3aHHble ¢ U3YUEHUEM MEMO008 HAYYHO20 NOZHAHUA:
SBJICHUE, HAy4yHBIH (akT, rumore3a, (Qu3nyeckas BeIUYMHA, 3aKOH, Teopus, HaOI0JeHUE,
AKCIIEPUMEHT, MOJIETTMPOBAHUE, MOJEIb, U3MEPEHHE, TOTPEIIHOCTA U3MEPEHUH, U3MEPUTEbHbBIE
npuOopsI, udpoBast 1adopaTopws.

Mamemamuka: pemieHue CcuUCTeMbl YypaBHeHuMi. Jlunelnas QyHkus, mapabona,
runep6oia, ux rpapuku 1 cBoiictBa. TpuronomeTpuieckue PyHKIMH: CUHYC, KOCUHYC, TAHTEHC,
KOTaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO. BEKTOphl M HMX MPOEKIUH HA OCHU
KOOpJMHAT, CII0)KEHHE BEKTOPOB.

Buonozua: mexanndeckoe ABM)KEHHE B )KHBOU mpupoje, nuddysus, ocMoc, TermaoooMeH
KHUBBIX  OPraHM3MOB, TEIUIOBOE  3arps3HEHUE  OKpYyXaroled  cpeabl,  yTUIU3aLuUs
OMOOPraHNYECKOro TOIJIMBA JAJIsl BBIPAOOTKH «TEIUIOBOI» U 3JIEKTPOIHEPTUH, MOBEPXHOCTHOE
HaTSKEHHE U KallWJUIApHBIE SIBJICHUS B IPUPOJIE, SIEKTPUUECKUE SBJICHHS B )KUBOM MPUPO/IE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJIIpHasi Macca, IoJy4YeHHe HaHOMAaTepHalioB, TEIJIOBbIE CBOMCTBA TBEPABIX T, )KUAKOCTEH U
ra3oB, OJKUIKHE KPHUCTAJUIbI, OJEKTPUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOIUTHYECKAs
JMICCOLMAINS, TaIbBaHUKA, SJIEKTPOHHAS MUKPOCKOIHSI.

TI'eozpaghua: BnaxxHOCTH BO31yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozusa: npeoOpa3oBaHue JBUKEHHUM C HCIIOJIB30BAHUEM MEXaHHU3MOB, YUET CyXOro U
KHUJIKOTO TpPEHHUsS B TEXHUKE, CTAaTUYECKHE KOHCTPYKUMU (KPOHIUTEWH, peméryaTsie
KOHCTPYKLIMH), UCIIOJIb30BaHUE 3aKOHOB COXPAHEHUSI MEXaHUKU B TEXHUKE (THUPOCKOI, BOJOMET
U Jpyrue), OBUTATEIh BHYTPEHHETO CropaHus, mapoBasi TypOuHa, OBITOBOM XOJOAWJIbHUK,
KOHIMIIMOHEP, TEXHOJOTUU TIOJIyYEHHUS] COBPEMEHHBIX MaTepuajgoB, B TOM 4YHCIE
HAaHOMATEepHalloB, M  HAHOTEXHOJOTHH,  D3JEKTPOCTaTHYecKass  3alluTa,  3a3eMJICHHE
ANIEKTPONPUOOPOB, ra30pa3psIHbIC JaMIIbl, TOIYITPOBOAHUKOBBIE TPUOOPHI, FraIbBAHUKA.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHN S ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHMAJIMYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE PE3YJIbTATHI

JInyHOCTHBIE pe3yJIbTaThbl OCBOCHUS yueOHOro nmpeamera « OU3nKa» TOJKHBI OTPaXaTh
TOTOBHOCTh U CIIOCOOHOCTH O0YyYarouIuxcs pyKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEH
MO3UIMENl JTUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpPUEHTAlMi, MO3UTUBHBIX BHYTPEHHHUX
yOEXKIEHUM, COOTBETCTBYIOUIUX TPAAMIMOHHBIM I[IEHHOCTSIM  POCCHICKOro oOliecTBa,
paciivpeHe >KM3HEHHOTO OIbITa U ONbITA AESTEIbHOCTH B IMPOLIECCE PEeaTu3allid OCHOBHBIX
HaIpaBJIEHUN BOCTIUTATEIbHOMN AEATEILHOCTH, B TOM YHCIIE B YaCTH:
rPakJIaHCKOT0 BOCTIMTAHHUS:
c(OpPMUPOBAHHOCTh T'PaXkJIAHCKON MO3UIUU 00YyYaromerocsi Kak akTUBHOT'O U OTBETCTBEHHOTO
YJieHa POCCUIICKOro 00111ecTBa;
NPUHIATHE TPAAMUIMOHHBIX OOIIEYETOBEYECKUX TyMAHUCTHUYECKUX U JAEMOKPaTHUYECKHX
IIEHHOCTEIH;
TOTOBHOCTh BECTM COBMECTHYIO JESTEIbHOCTh B MHTEpecax TIpaKJaHCKOro o00IlecTBa,
y4acTBOBaTh B CAMOYIIPABIICHUH B 00pa30BaTeIbHON OpraHU3aIuy;
yMEHHE B3aMMOJICHCTBOBATh C COLIMAbHBIMA UMHCTUTYTAMH B COOTBETCTBUU C UX QYHKUIUSAMU U
Ha3HAYCHHEM;
TOTOBHOCTh K TYMaHUTapHOH M BOJOHTEPCKOM €S TEIBHOCTH.
NATPUOTHYECKOT0 BOCIIUTAHUS
c(hOpMHUPOBAHHOCTb POCCUICKOM TPaXKJaHCKON WACHTUIHOCTH, TATPUOTU3MA;
LIEHHOCTHOE OTHOIIEHHE K rOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHHUSIM POCCUMCKHX YUEHBIX B
o0nacTu GU3UKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:
c(OpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TIOBEICHUS;
CIOCOOHOCTh OLIEHMBAaTh CUTYalMI0O U MPUHUMATh OCO3HAHHBIE PEIIeHHS, OPUEHTUPYSACh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHUCJIE B JEATEIBHOCTH YUEHOTO;
OCO3HAaHHUE JINYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOIO OyAyIIero.
3CTETHYECKOr0 BOCTIMTAHMS:
ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYas SCTETHUKY HAyYHOIO TBOPUYECTBA, MPUCYIIETO
(bu3UYEeCKOM HayKe.
TPYAOBOI0 BOCTIMTAHHUS:
MHTEpeC K pa3IMyHbIM cepaM MpodeccuoHaNbHON AesSTeIbHOCTH, B TOM YHUCIE CBSI3aHHBIM C
(U3UKOH W TEXHUKOH, yMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOp Oyaymied mnpodeccuun u
peasin30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIAHBI;
TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHI0O M CaMOOOpa3OBaHMIO B o0macTy (U3UKA Ha
MPOTSKEHUH BCEU KU3HU.
IKOJIOTNYECKOT0 BOCTINTAHMS:
cOpPMUPOBAHHOCTh ~ JKOJIOTMYECKOM  KYJbTYphl, OCO3HAHUE TIJIO0AJBHOTO  XapakTepa
9KOJIOTUYECKHX MTPOOIIEM;
IJTAHUPOBAHUE U OCYLIECTBIICHUE JCUCTBUN B OKPYKAIOIIEH Cpele Ha OCHOBE 3HAHUS IIEJIeH
YCTOWYMBOTO Pa3BUTHUS YEIIOBEUECTBA;
paciivpeHe OmbITa JESTEIBHOCTH SKOJIOTMYECKOW HAMpaBI€HHOCTH Ha OCHOBE HMMEIOIIMXCS
3HaHWH Mo PuU3NKe.
LHEHHOCTH HAYYHOI0 MO3HAHHUS:
c(OpPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
(bU3UYECKON HAYKH;



OCO3HAHUE LIEHHOCTH Hﬂy‘lHOﬁ ACATCIIBHOCTH, T'OTOBHOCTH B IIPOLECCE HU3YUYCHUIA (1)I/ISI/IKI/I
OCYIICCTBIIATE MPOCKTHYIO U UCCICAOBATCIIBCKYIO ACATCIIBHOCTE MHAWBUAYAJIBbHO U B I'PYIIIIC.

METAINIPEIMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHBbIEC YHUBEPCAJIbHbIE YUeOHbIe 1eCTBUS

Ba3oBrble Jornueckue n1ecTBUA:

CaMoCTOSITeNIbHO  (OpPMYJIMPOBaTh M aKTyaJU3UpoBaTh MpolieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIpeCIIATh LENH AeSITETbHOCTH, 3aJaBaTh MapaMeTPbl U KPUTEPUH UX TOCTHIKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHBOPEUHUS B paCCMAaTPUBAEMBIX (PU3UUYECKUX SIBICHUSX;
pa3pabarbiBaTh IUIaH pELICHHsS MPOOJIeMbl ¢ y4€TOM aHaliM3a HMMEIOLIUXCS MaTepUajbHBIX U
HEMaTepUaJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IEATEIBHOCTh, OLIEHUBATh COOTBETCTBHE PE3YJILTATOB IIEJISIM, OLICHUBATh
PHUCKH TOCIEACTBUN NEeSITENbHOCTH;

KOOPJAMHUPOBATh W  BBINOJHATH pabOTy B  YCIOBUSIX PpEATbHOr0, BHUPTYAJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBrble ucciaenoBarTeLCKue AeliCTBHSA:

BJIaIETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATUSAMU U METOAaMU (PU3MUECKON HAYKH;
BJIaIETh HaBBbIKAMU y4€OHO-UCCIIEI0BATENILCKON U IPOEKTHOM 1eATeIbHOCTH B 00JaCTH (PU3UKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIIOMCKY METOJOB peLIeHHs 3ajad
(bu3NYECKOro coJepKaHusl, MPUMEHEHHUIO Pa3InYHbIX METOJ0B O3HAHMUS;

BIIaJIETh BUJAMH JEATENBHOCTH [0 TMOJYYEHHIO HOBOTO 3HAaHHs, €ro HHTEepIpeTaluu,
MpeoOpa3oBaHNUI0 M MPUMEHEHUIO B Pa3iIMYHbIX Y4YEeOHBIX CUTyallMsiX, B TOM 4YHUCJE MpHU
CO37IaHUU YUEOHBIX MTPOCKTOB B 00J1aCTH (HU3UKH;

BBISIBJISITH IPUYUHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpPOBATh 3aJ]auy, BBIIBUTAaTh TUIIOTE3Y €&
peIlIeHUs, HAaXOAUTh apTYMEHTHI JUIsl I0Ka3aTeIbCTBA CBOMX YTBEPKACHUM, 3a/1aBaTh apaMeTphl
Y KPUTEPUU PEILICHMUS;

aHaAJIM3UPOBATh MOJYYEHHBIE B XO/€ PEUICHMs 3aJaud pe3yJbTaThl, KPUTUYECKH OIIEHUBATh MX
JOCTOBEPHOCTbH, POTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSIX;

CTaBUTh U (DOpMYIHpOBaTH COOCTBEHHBIE 3aJjaud B 00pa30BaTENbHON NEATEIBLHOCTH, B TOM
quclie IpY U3yYeHUU (QU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

YMETh MEPEHOCUTD 3HAHUS 0 (PU3UKE B MPAKTHUECKYIO 00JIaCTh KUZHEIEATEIIbHOCTH;

yMETh MHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 001acTei;

BBIIBUTATh HOBBIE UJI€U, TIPE/IaraTh OPUTHHAIbHbBIE TTOJXOAbl U PEIICHMUS;

CTaBUTH MPOOJIEMBI U 337a4H, J0MYyCKAIOIINE albTepHATUBHBIC PEILICHUSI.

PabGora ¢ undopmanmeii:

BJIaIETh HaBBIKAMU TOJIy4eHUs UH(POpMAIMKU PU3NIECKOTO COJEepHKAHUSI U3 HCTOUHUKOB Pa3HBIX
TUIIOB, CaMOCTOSITEIbHO OCYIIECTBISTH TMOWCK, aHAINW3, CUCTEMATH3aLUI0 M HHTEPHPETAIUIO
nH(bOpMaLIMU Pa3INYHBIX BUAOB U (GOPM IPEICTABICHHUS;

OLIEHUBAThH JOCTOBEPHOCTh MH(OpMAIINH;

HCIIOJIb30BaTh Cpe/ICTBa MH(OPMALMOHHBIX M KOMMYHHUKAlIMOHHBIX TEXHOJOTHUH B pEIICHUU
KOTHUTHUBHBIX, KOMMYHHKAaTUBHBIX M OPraHU3aLMOHHBIX 3a/1ay C COONI0JeHHuEM TpeOOBaHUM
SPrOHOMUKHU, TEXHUKU OE30MACHOCTH, TMTUEHBI, pecypcocOepekeHuns, MPaBOBbIX M ATHYECKUX
HOPM, HOPM HH(GOPMAITMOHHON O€301TaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUYECKOTO COJIEp’KaHUs B Pa3IUYHbIX (popmarax ¢ y4yéTOM Ha3HAuCHUS
uHboOpMallMl U LEJeBOM ayAUTOPHM, BBIOMpas ONTHUMANbHYIO (OpMy MpeacTaBIeHUS U
BHU3YaJU3aliH.



KoMMyHMKaTHUBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe H1eiiCTBUSA:

OCYIIECTBIATH OOIIEHHE HA YpoKaX (PU3UKHU U BO BHEYPOUHOH JEATEIbHOCTH;

pacrno3HaBaTh NPEANOCHUTKA KOH(MIUKTHBIX CUTYyalluil U CMATYaTh KOH(IUKTHI;

Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAaHUEM S3BIKOBBIX CPE/ICTB;
MMOHUMATh U UCTOJIb30BaTh NPEUMYILIECTBA KOMaHAHON U MHIUBUYaJIbHOU pabOThI;

BBIOMpATh TEMAaTHMKy M METOJbl COBMECTHBIX JEHCTBMM € y4€TOM OOIIMX HWHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0TO YjieHa KOJUIEKTHBA;

MIPUHUMATD 1IeJTH COBMECTHOMN JI€ATENbHOCTH, OPTraHU30BbIBATH U KOOPAUHUPOBATH AEUCTBUS 11O
€€ JOCTWKEHHMIO: COCTaBJISITh IUIAH JEWCTBUHM, paclpelnesiiTb pOJM C YYETOM MHEHUM
Y4aCTHUKOB, 0OCY>KJaTh pe3yIbTaThl COBMECTHOU paboThI;

OLICHMBATh KayeCTBO CBOETO BKJIaJla M KaXJOr0 y4acTHHKA KOMaHAbl B OOIIMI pe3yjbTaT IO
pa3pabOTaHHBIM KPUTEPHSIM;

mpeniaraTb HOBBIE MPOEKTHI, OLEHUBATh HAECU C TMO3UIUU HOBHU3HBI, OPUTHHAIBLHOCTH,
MPAaKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISTh MO3UTUBHOE CTPAaTErMUeCKOe MOBEACHHWE B PA3NUYHBIX CUTYALUSX, MPOSBIATH
TBOPYECTBO U BOOOpaskeHHe, ObITh MHULIUATUBHBIM.

PeryasiTuBHbIe YHUBepPcaJbHbIE Y4eOHbIE 1eHCTBUSA

Camoopranm3anus:

CaMOCTOSITENIbHO OCYIIECTBJISATh IO3HABATENbHYIO JESTENbHOCTh B oOmactu (u3uku u
aCTPOHOMUHU, BBISBIIATH IPOOJIEMBI, CTaBUTh U (OPMYIIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTAaBJISATh IUIAH pELIeHUs pacu€THBIX M KAa4eCTBEHHBIX 3ajay, IUIaH
BBITIOJTHEHUSI TMPAKTUYECKOM paboThl ¢ Y4ETOM HMEIOIIUXCS PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEN U MPEINOYTEHU;

JaBaTh OLEHKY HOBBIM CUTYAIUsIM;

paciupsaTh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JINYHBIX MPEANOYTCHHUIA;

JenaTh OCO3HAHHBIA BBHIOOpP, ApTyYMEHTHPOBATh €ro, Opatb Ha ceOsS OTBETCTBEHHOCTH 3a
pelieHue;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

Croco0CTBOBAaTh (POPMHUPOBAHUIO U TIPOSBICHUIO SPYIUIUA B 00JacTH (DU3UKH, TIOCTOSHHO
TTOBBIIIATh CBOM 00pa30BaTEIbHBIN U KYJbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOIIUOHAJIbHBIH HHTE/VIEKT:

JaBaTh OLIGHKY HOBBIM CHUTyallUsiIM, BHOCUTb KOPPEKTHUBBI B JESATEIbHOCTb, OLIEHUBATh
COOTBETCTBHUE PE3YIbTATOB IIEJISM;

BJIaJIETh HABbIKAMU MO3HABATENIbHOM pe(dIeKCHU KaK OCO3HAHMSI COBEpIIAEMbIX ACHCTBUNA U
MBICITUTENBHBIX MTPOLIECCOB, UX PE3YIbTATOB U OCHOBAHMIA;

UCIOJIb30BaTh MPUEMBI peIeKCHU AJIsl OLIEHKH CUTYyalllH, BIOOpAa BEPHOTO PEIICHNUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEUICHUS 110 UX CHUKEHHUIO;

MPUHUMATh MOTHUBBI U ApIYMEHTHI JPYTUX NPU aHAIHU3€ Pe3ybTaToOB AEATEIbHOCTH;

MPUHUMATD ce0sl, TOHMUMAas CBOU HEJAOCTAaTKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U ApTYMEHTHI JPYTUX NPU aHAIHU3€ Pe3yIbTaToOB AEATEIbHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKH.

B mpouecce nocTukeHHs JIMYHOCTHBIX PE3yJbTATOB OCBOCHMSI MPOTrpamMMbl MO (HU3MKE IS
YPOBHS cpeHero odmero oopa3oBaHusl y oOyJaroNIUXCsl COBEPIICHCTBYETCS 3MOIMOHATBHBIN
MHTEIJIEKT, Mpernoaraiomui chopMUpOBaHHOCTD:

CaMOCO3HaHUs, BKIIIOYAIOLIEr0 CIOCOOHOCTh TMOHUMATh CBOE HMOIMOHAIBHOE COCTOSHUE,
BHJICTh HAMPABJICHUS PAa3BUTHS COOCTBEHHOM SMOITMOHAIBHOU c(pepbl, OBITH YBEPEHHBIM B ce0¢;
CaMOpETyJIMPOBaHMs, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHUE MPUHUMATh OTBETCTBEHHOCTH 3a
CBOE TOBEJIEHUE, CIIOCOOHOCTh aJaNTUPOBATHCS K AMOLMOHAIBHBIM W3MEHEHUSM UM MPOSBISATH
THOKOCTH, OBITH OTKPBHITHIM HOBOMY;



BHYTpPEHHEH MOTHUBAIINH, BKIIOYAIOIIEH CTPEMIICHUE K IOCTHKEHHUIO 1IEJIU U YCIeXy, ONTUMU3M,
WHUIIMATUBHOCTh, YMEHHUE ACWCTBOBATh, HCXO/ISI U3 CBOMX BO3MOXHOCTEH;

SMIATHH, BKJIOYAIOMIEW CMOCOOHOCTh TOHHMMATh S3MOIMOHAIBHOE COCTOSIHME JIPYTHX,
YUHUTBHIBATh €T0 MPHU OCYIIECTBICHUH OOIEHNUS, CIOCOOHOCTH K COUYBCTBHIO U COTIEPEKUBAHUIO;
COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOLIMX CHOCOOHOCTh BBICTpanBaTh OTHOILIEHUS C JIPYTUMH
JIOJIbMU, 3a00TUTHCSI, IPOSIBIIATH HHTEPEC U pa3periarb KOH(IMKTHL.

I[NPEAMETHBIE PE3VIJIBTATHBI

K konny obyuenus B 10 knacce mipenMeTHbIE pe3yJbTaThl Ha yriyOJIEHHOM YPOBHE JOJIKHBI
oTpaxxaTh C(HOPMHUPOBAHHOCTH Y OOYJAIOIITUXCS YMECHHIM:

MMOHUMATh POJIb (PM3UKHA B SKOHOMUYECKOU, TEXHOJOTHYECKOM, IKOJIOTHIECKON, COIMATIbHON U
ATUYECKON cdepax NeATeTbHOCTH YeJIOBEKa, POJIb U MEeCTO ()M3UKH B COBPEMEHHOW HAayYHOU
KapTHUHE MHpa, 3HAYCHHWE OMHUCATEIBHOW, CHCTEMaTU3UPYIOIICH, OOBSICHUTCIbHOW U
MPOTHOCTUYECKON (DYHKIMN (PU3NUECKOM TEOPUU — MEXAHWKH, MOJEKYJSpHOW (H3UKH U
TePMOANHAMHUKH, POJIb (HU3NYECKON Teopurd B (DOPMUPOBAHUHU TPEICTABICHUA O (HU3UIECCKOM
KapTHUHE MUPAa;

pasnauyarh yCIOBUS NPUMEHHMOCTH MoJeneld (U3MUecKuX Tel U MPOLEcCoB (SIBICHUM):
MHEepLMaJgbHass cucteMa oTcyéra, alCoNIIOTHO TBEPIOE Tello, MaTepuanbHas TOYKa,
PaBHOYCKOPEHHOE JBWIKEHHE, CBOOOJIHOE TaJieHne, aOCOMOTHO ympyras naedopmanus,
abCOMIOTHO ympyroe M aOCONIOTHO HEYNPYroe CTOJKHOBEHHS, MOJETH Ta3za, XUIAKOCTU U
TBEPAOro (KPUCTAJUIMUECKOIrO0) Teja, WAeaJbHBIA Tra3, TOYEYHBIH 3apsii, OJHOPOIHOE
AIIEKTPUYECKOE TOJIE;

paznuuaTth ycioBHs (TpaHUIBI, 00JIACTH) NMPUMEHUMOCTH (U3MUECKHX 3aKOHOB, MOHHUMATH
BceoOLuil xapakrep (QpyHAaMEHTaIbHBIX 3aKOHOB M OTMPaHUYEHHOCTh HCIIOJIb30BAHMS YaCTHBIX
3aKOHOB;

aHAJIM3UPOBaTh U OOBACHATH MEXaHUYECKHE MPOLECChl M SBJICHMS, HCIOJIb3ys OCHOBHBIE
MOJIOKEHUST U 3aKOHBI MEXaHUKHU (OTHOCUTENBHOCTh MEXAaHUYECKOro IBUKEHHS, (PopMyJibl
KMHEMAaTUKH PaBHOYCKOPEHHOIO JBIDKEHHS, IpeoOpazoBaHus [amunes [Uisi CKOpOCTH U
nepeMeneHus, 3akoHbl HbIoTOHA, MPUHIMI OTHOCUTENbHOCTU ['anmumiies, 3aKOH BCEMHUPHOIO
TATOTEHUS, 3aKOHBI COXPAaHEHUS UMITYJbCa U MEXaHWYECKOW SHEpruu, CBA3b padOThI CHUIIBI C
W3MEHEHHEM MEXaHMYECKOM SHEpruM, YCIOBUS paBHOBECUS TBEPAOro Tejia), MpU ITOM
HCIIOJIb30BaTh MaTeMaTHUYECKOE BBIPAKEHHWE 3aKOHOB, YKa3blBaTh YCJOBHS MPUMEHUMOCTHU
(M3UYECKUX 3aKOHOB: MpeoOpa3oBaHWil ['amuies, BTOpPOro W TPEThEro 3aKoHOB HblOTOHA,
3aKOHOB COXPAHEHHUS UMITYJIbCa 1 MEXaHUYECKOW SHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;
aHAJIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOLIECCHI U SBJICHHUS, UCTIONb3YsI OCHOBHBIE MOJIOXKEHHS
MKT wu 3aKOHBI MOJIEKYJIIPHON (PU3UKU U TEPMOJIMHAMHKH (CBSI3H JTABJICHHS HICATHHOTO ra3a co
CpeaHEel KMHETUYECKON HEPTrUel TEMI0BOTO JBMXKEHUS U KOHIIEHTPALMEH €ro MOJIEKYJ, CBS3b
TEeMIIEpaTypbl BELIECTBA CO CPeIHEH KMHETUYECKOM dHEepruei TErIoBOro ABM)KEHHUS €ro YacTHII,
CBSI3b JIaBJICHMS MJICATBHOIO T'a3a ¢ KOHIEHTpalKel MOJIEKYJl U ero TeMIlepaTypoi, ypaBHEHUE
MenneneeBa—Kianelipona, mepBblid 3aKOH TEPMOJIMHAMHUKH, 3aKOH COXPAHEHHS HSHEPrUU B
TEIUIOBBIX Ipolleccax), MpH OSTOM HCIONb30BaTh MAaTEMaTHYECKOE BBIPAKEHUE 3aKOHOB,
yKa3blBaTh yCJIOBUS MPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—Knanenpona;

aHAJIM3UPOBaTh M OOBSCHATH AIIEKTPUUECKHE SIBICHMS, HCIOIb3Ys] OCHOBHBIC IOJIOKEHHUS M
3aKOHBI 3JIEKTPOAMHAMMKHU (3aKOH COXpaHEHMs OJJIEKTPUYECKOro 3apsna, 3akoH KyroHa,
MOTEHLUATBHOCTh 3JIEKTPOCTATUUECKOTO MOJIsl, MPUHIIUI CYNEPIIO3ULIUU 3JIEKTPUUECKHUX MOJEH,
IIpU 3TOM YKa3blBas yCIOBUS MPUMEHUMOCTH 3akoHa KylioHa, a Takke MPaKTHUYECKU Ba)KHbIE
COOTHOIIEHMS: 3aKOHbI OMa il ydacTKa LEMu U JUIsl 3aMKHYTOH 3JIEKTPUUYECKOM 1ernH, 3aKOH
Jlxoyns—Jlenna, mpasuna Kupxroda, 3akorsr @apajaest 71s 2JIEKTPOIU3a);

OTNUCHIBATh (PU3MUECKHUE MPOIECCHl U SBJICHHUS, UCIOIb3YS BEIMUYHHBI: IEPEMEIIECHUE, CKOPOCTH,
YCKOpEHHUE, UMITYJIbC Tejla U CUCTEMbI Tel, CHJIa, MOMEHT CHJIbI, JaBJI€HUE, MOTEHIIHAIbHas



SHEprus, KHHETUYeCKasi SHEePrus, MeXaHu4eckas SHeprusi, paboTa Cuibl, LHEHTPOCTPEMUTEIHHOE
YCKOpEHHUE, CUJIa TSKECTH, CHjla YIIPYTOCTH, CHIIa TPEHHSI, MOIIIHOCTh, SHEPTUs B3aUMOJIEHCTBUS
Tena ¢ 3emnéil BOJIM3U €€ MOBEpXHOCTH, SHEPTHUS yIpyroi nedopMannu npyKUHbI, KOJIUYECTBO
TEIUIOThI, a0COJNIOTHAs TeMIeparypa Teia, paboTa B TepMOJMHAMHUKE, BHYTPEHHSS SHEPrus
UJIeaJIbHOTO OJIHOATOMHOTO Ta3a, padoTa UeanbHOIO ra3a, OTHOCUTENbHAS BIIAXXHOCTh BO3/lyXa,
KII/] naeansHOro TEMIOBOTO ABUTATENS; JIEKTPUUECKOE M0JIe, HAPSKEHHOCTD 3JIEKTPUIECKOTO
MoJIs, HANmpsDKEHHOCTH TOJSI TOYEUHOTO 3apsia WM 3apsHKeHHOro Iapa B BakKyymMe M B
OUDJIEKTPUKE,  MOTEHIHMal  AJIEKTPOCTAaTUYECKOTOo  TMOJs,  Pa3HOCTh  IMOTEHLHUAJOB,
AIIEKTPOJABIIKYINAS CHJIA, CHJIa TOKA, HAIMpPSKEHHE, MOIIHOCTh TOKA, AJIEKTpUYecKas EMKOCTh
IJIOCKOTO KOHEHCATOPa, COMPOTHBIICHUE YUaCTKa LIETH C MOCJIE0BATENbHBIM U MapajlieIbHbIM
COETMHEHHEM PE3UCTOPOB, SHEPTHUS AIEKTPUUECKOTO MOJISI KOHJIEHCATOPa;

OOBSCHATH OCOOEHHOCTH TMPOTEKaHUA (U3MUECKUX SBJICHUN: MEXaHHMYeCKOoe JIBH)KEHHUE,
TEIJIOBOE JBMIKEHHE YAaCTUI[ BEIIECTBA, TEIUIOBOE pPaBHOBECHE, OpOYHOBCKOE JIBHKEHHE,
muddys3us, ucmapeHue, KUNEHHEe U  KOHJEHCallMs, I[UJIaBJI€HHEe W  KpUCTAJIM3alus,
HAINpPaBJIEHHOCTh TEIUIONEpeaay, DJIEKTPU3alUs Tel, SKBUIOTEHUIUATbHOCTh MOBEPXHOCTHU
3apsSKEHHOTO TPOBOAHHKA;

MPOBOJIUTh HCCIICIOBAHUE 3aBUCHMOCTH OJHOM (DM3WYECKONW BEIWYMHBI OT JPYyrod ¢
WCIOJIb30BAaHUEM TMPSMBIX HW3MEpPEHHUH, MPH 3TOM KOHCTPYHUPOBATH YCTAHOBKY, (PUKCHPOBAThH
pe3yNbTaThl MOJYYEHHOM 3aBHUCHUMOCTH (DU3MUECKHX BEIMYUH B BUIE TPAPUKOB C Y4ETOM
a0COIOTHBIX MOTPEIIHOCTEN U3MEPEHNUH, 1eJaTh BHIBOABI IO PE3yJIbTaTaM UCCIEA0BaHNUS;
MIPOBOAUTH KOCBEHHBIE M3MEpPEHUs! (PU3NUYECKUX BEIMYUH, NPU 3TOM BBIOMPATH ONTHUMAbHBIN
METOJI W3MEpPEHMS, OLEHUBATh AaOCONIOTHBIE W OTHOCHTENbHBIE TOTPEIIHOCTH MPSAMBIX U
KOCBEHHBIX U3MEPEHUI;

MPOBOAUTH OMBITHl MO TMPOBEPKE MPEAJTOKEHHON THUIOTE3bl: IJIAaHUPOBaTh HSKCIEPUMEHT,
coOupaTh SKCIIEPUMEHTAIIBHYIO YCTaHOBKY, aHAJIM3UPOBATh MOTYYEHHbIE PE3YyJbTaThl U JeNaTh
BBIBOJI O CTaTyce MPeJI0KEHHOW THITOTE3bI;

coOo1aTh TpaBmiIa OE30MacHOTO TpyAa MpH MPOBEACHUU HMCCIICIOBAHUN B paMKaxX yueOHOTO
AKCIIEPUMEHTa, TMPAKTUKyMa M Yy4eOHO-HCCIIEeIOBATeNbCKOM M MPOEKTHON JeSTENIbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENBHBIX YCTPOUCTB U JIa0OPATOPHOTO 000PYI0BAHMUS;

pemaTh pacu€THBIC 3a/lauyd C SBHO 3aJaHHOW M HESBHO 3aJlaHHOW (PU3MUECKOM MOJENbIO: Ha
OCHOBaHHMM aHAJM3a YCIOBUS OOOCHOBBIBATH BBIOOP (HU3MUECKOW MOICIH, OTBEYaroueh
TpeOOBaHUSM 3a/ayd, NPUMEHATH (QOPMYJbI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJaThl
¢buznyecKux TEOpUil MpPU HCIOJB30BAHMM MAaTEMaTHYEeCKHMX METOJOB pEeIIeHUs 3ajad,
MPOBOANTh pacu€Thl Ha OCHOBAaHMU HMEIOIIMXCS JaHHBIX, AHAJIU3UPOBATh PE3yJbTaThl W
KOPPEKTUPOBATh METO/IbI PEIICHUS C YUYETOM IMOJIyYEHHBIX PE3YyJIbTaTOB;

pelarth KayecTBEHHbIE 3a7jaud, TpeOyrollue MPUMEHEHUsl 3HaAHUI M3 pa3HbIX pa3lesioB Kypca
¢bu3MKkKM, a TaKke MHTETrpalliyd 3HAHUM U3 JPYruX IMPEeAMETOB €CTECTBEHHO-HAYyYHOrO IUKJIA:
BBICTpPAaUBaTh JIOTMYECKYIO LIETIOYKY pAacCyX JCHUW C OMOpod Ha M3y4YECHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

UCIIOJIb30BAaTh TEOPETUYECKUE 3HAHWUSI I OOBSICHEHHS OCHOBHBIX HPUHIUIOB pPabOTHI
M3MEPUTENIbHBIX IPUOOPOB, TEXHUUECKUX YCTPOMCTB U TEXHOJIOTUYECKUX MPOLIECCOB;
MIPUBOJUTH MPUMEPHI BKIIaJ]a POCCUICKUX U 3apyOeKHBIX YUEHBIX-QU3UKOB B pa3BUTHE HAYKH, B
00BsICHEHHE MPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;
aHAJIM3UpPOBaTh M OLEHHUBATh IOCIEJICTBUS OBITOBOW W MPOM3BOACTBEHHON JAESITEILHOCTU
YEJIOBEKA, CBSI3aHHON ¢ (PU3MUYECKMMH TPOIIECCaMHM, C TIO3UIIMK YKOJOTUUECKOW 0€30MacHOCTH,
MPEJICTaBICHUM O palMOHAJIBLHOM MPUPOJONOIH30BAHUH, a TaKXKe Pa3yMHOM HCIOJIb30BaHUU
JNOCTUKEHHUI HAyKU M TEXHOJIOTUH /7S AaJbHEHIIero pa3BUTHS YeJI0BEYECKOro 00IeCTBa;
MPUMEHATh Pa3IU4HbIC CHOCOObI pPadoThl ¢ uHbOpManueld (U3NIECKOTO COACPKAHUS C
UCIIOJIb30BAHUEM COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJOTHM, MPU ATOM HCIOJIb30BATh
COBpEeMEHHbIE HMH(OpPMAIMOHHBIE TEXHOJOTHUHU JIA IOHUCKA, NMepepaboTKU U MpeabsBICHUS



y4eOHOH ¥ HAYyYHO-TIOMYJISIPHOH WH(OPMALMU, CTPYKTYPUPOBAaHHS H HMHTEPIIPETAIHH
WHPOpPMAIIMK, TIOJIyYeHHOH W3 pa3IMYHBIX HWCTOYHUKOB, KPUTHYECKH AaHAJIM3UpPOBATH
MoJTy4aeMyto HH(OPMAIMIO 1 OIICHUBATh €€ JOCTOBEPHOCTh KaKk Ha OCHOBE MMEIOIINXCS 3HAHHIA,
TaK ¥ Ha OCHOBE aHaJIN3a UCTOYHUKA UH(POPMAIUH;

MPOSIBJIATE OPTaHU3AIMOHHBIC M TIO3HABATEIIBHBIC YMEHHUS CaMOCTOSTEIBHOTO MPUOOPETCHHS
HOBBIX 3HaHUI1 B ITPOIECCE BBIMOIHEHHS MMPOSKTHBIX U Y4eOHO-UCCIIEA0BATELCKUX PadoT;
paboTaTh B TpyNIe C HCIOJHCHHWEM pPA3JIMYHBIX COLIMAIBHBIX POJICH, TUIAHUPOBATh pPabOTy
TPYIIIBI, PAalMOHAIBHO PaCIpeleNsTh ACATEIFHOCTh B HECTAHIAPTHBIX CUTYAIUSIX, aJ[EKBATHO
OLIEHUBATh BKJIA/I KAXKIOTO M3 YYaCTHHKOB TPYIIIBI B PEIICHUE PACCMATPHUBAEMOM MPOOIIEMBL;
MPOSIBJIATh MOTHBAalMIO K Oynmymieil mpodeccHoHanbHOW NeSTENPHOCTH TO CHEIHATbHOCTIM
(hMBUKO-TEXHUUECKOTO MPODHUIISL.



TEMATUYECKOE IINTAHUPOBAHHUE

10 KJTIACC
KosmuecTBo yacos DJIEeKTPOHHbIE
HaumeHnoBanmue
Ne (uu¢posbIe)
i Ea::)nfe.}:;fMI/:) ITeM Bcer | Kontpoasn | IIpakTuyeck 06pazoBaTebHbIE
porp 0 ble padoThl | He padoThI pecypeb
Pa3znen 1. HAYYHBIIM METO/ ITO3HAHUSI TIPUPO/IbI
11 Hayunsrit meTont 6 https://m.edsoo.ru/
] ITO3HAHMUSI IPUPOJIBI 7141bf72
Wroro no pazneny 6
Paznen 2. MEXAHUKA
https://m.edsoo.ru/
2.1 | Kunemaruka 10 1 TE41bF72
https://m.edsoo.ru/
2.2 | IuHamuka 10 TE41bF72
73 Craruka TBEpIOTO 5 1 https://m.edsoo.ru/
] TeIa 7141bf72
24 3aKOHBI COXPaHECHHS 10 1 https://m.edsoo.ru/
) B MEXaHUKE 7t41bf72
Hroro no pazgeny 35

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMHUKA

3.1 I\C:(():H:;H SIPHOKUHETH 15 1 https:/m.edsoo.rw/
' JICKYIAP Tf41bf72
YECKOU TEOPUU L=
39 Tepmonunamuka. Ten 20 1 https://m.edsoo.ru/
) JIOBBIE MAIIIUHBI 7141bf72
3.3 CAO?TGOF:EEZIEG €CTBa 14 1 https:/m.edsoo.rw/
' teeTsa. Tf41bf72
da30BbIE NEPEXOIBI B
Wroro no pazneny 49

Pa3nea 4. 9JIEKTPOIMHAMUKA

4.1 | DaexkTpudecKoe mose 24 1 I;‘;[flsl;/%n;edsoo.ru/
49 [TocTostHHBIM 24 1 https://m.edsoo.ru/
’ AIEKTPUYECKUM TOK 7t41bf72
43 Toku B pa3ianuHbIX 6 https://m.edsoo.ru/
cpenax 7t41bf72
Wroro no pazneny 54

Paznen 5. PUSHUECKHWI MPAKTUKYM

51 dusnueckuit 15 12
MIPAKTHUKYM
Hroro no pazgeny 15
PesepBHOE BDEMS 11 https://m.edsoo.ru/
P p 741b£72
OBIIEE KOJIMYECTBO 170 2 12

YACOB I10 ITPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

No KoimuecTBo

4acoB Hara
n/m | Tema ypoka
Bcero | x/p | n/p

1 dusuka — pyHgamMeHTagbHas HayKa 0 IpupoJie 1

) HaquBEﬁ METO/]] IO3HAHUSI U METO/Ibl UCCIIeA0BAaHUS (PU3HUECKUX 1
SIBJICHUI

3 DKCIIepUMEHT U TEOopusl B Ipolecce MMo3HaHus npupoibl. Habmonenne u 1
SKCIIEPUMEHT B (hU3HKE

4 CriocoObl U3MepeHus: PU3NYECKUX BEJINYHH 1

5 AOCONI0THAS U OTHOCUTENbHASI TOIPEIIHOCTH U3MEPEHUHN (PU3UUYECKUX 1
BEJIMYUH
MonenupoBanue B gpusuke. Posb u Mmecto ¢pusuku B popMupoBaHUI

6 COBPEMEHHOW HAyYHOU KapTUHBI MHUPA, B IPAKTUYECKON AEATEIBHOCTH 1
NI

7 Mexanunueckoe nBmxeHue. Cucrema orcuera. OTHOCUTENBHOCTD 1
MEeXaHUYEeCKOTo JBMkeHus. IIpsmas u oOpaTHast 3a1a4i MEXaHUKU

3 Panuyc-BekTop MaTepuanbHOM TOUKH, €ro IPOEKIUH Ha OCH KOOPAUHAT. 1
Tpaexropus. [Tepememenue. CkopocTs. VX mpoeknuu Ha OCH KOOPIUHAT

9 PaBHOMEpHOE npﬂMonHHeﬁi{oe nBmkeHue. I'papuueckoe onucanue 1
PaBHOMEPHOTO MPSIMOJIMHEHHOTO JIBUKECHHS

10 CrnoxeHne nepeMenieHnii 1 ckopoctei. Pemmenne 3agau 1

11 HepaBHoMepHOe BM>KeHHE. MTHOBEHHAsI CKOPOCTh. Y CKOPEHHE. 1
[IpsmosnHEHOE ABUKEHUE C TTOCTOSIHHBIM YCKOPEHUEM

12 I'padmyeckoe onrcanue NpsIMOIUHENHOTO ABMKEHHS C TOCTOSTHHBIM 1
YCKOPEHUEM

13 CBoOoaHoe mageHue. Y CKopeHrue CBOOOTHOTO MaAeHHs. 3aBUCUMOCTb 1
KOOpJMHAT, CKOPOCTH, YCKOPEHHUsI OT BpEMEHU U UX rpauku

14 JIBI>keHue Teia, OpoIIEHHOr0 MO YIJIOM K TOPU30HTY 1
Kpuonunerinoe npmxenue. Br>keHre M0 OKPYKHOCTU. YTIJIOBas U

15 JMHEeHas ckopocTh. [lepron u yacrora. LleHTpocTpemuTensHoe U 1
IIOJIHOE YCKOPEHUE

16 KonTponbHas pabota no reme "Kunematuka" 1 1

17 [IepBbiif 3ak0oH HbroToHa. MHEpumanbHbie cucteMbl oTcuéTa. [Ipuaimn 1
oTtHocuTenbHOCTH ["anunes. HemnepuuanbHble cucTeMbl 0TCUETA

18 Cuna. PaBHOpelicTByIomas cuia. Bropoit 3akon Hetorona. Macca 1

19 B3anmopencrteue ten. Tpetuit 3akon HeroToHa 1

20 [IpuHnun cynepno3unuu cuil. Pemenne 3a1ad Ha TpUMEHEHUE 3aKOHOB 1
HeroTona

1 3aKoH BCEMHPHOTO TATOTEHHS. DKBHUBAJIEHTHOCTb IPaBUTALIMOHHON U 1
MHEPTHOI MacChl

22 Cusia TSKECTH M YCKOPEHHUE CBOOOHOTO TMaICHUS 1

23 JIBI>keHne HeOECHBIX TeN U UX UCKYCCTBEHHBIX CIIyTHUKOB. IlepBas 1




KOCMMYECKasi CKOpocTb. 3akoHb! Keruiepa

24 Cuna ynpyrocru. 3akoH ['yka. Bec tena 1

25 Cuna TpeHus. [Ipupona u Buab! cuil TpeHUs. JIBHKEHHE B HKHUIAKOCTU U 1
ra3e ¢ y4€TOM CHJIbI COPOTHUBIICHHUS CPEJIbI

26 JlaBnenue. 'mapocraruyeckoe napienue. Cuna Apxumena 1

27 AGcomoTHO TBepaoe Teio. [locTynaTensHoe U BpalaTeabHOE TBHKCHUE 1
TBEPJIOTO TeJla

28 MOMEHT CHJIBI OTHOCHTEJIBHO OCH BpameHus. [1neqo cuisl 1

29 Crnoxxenue cuil, NpUIOKEHHBIX K TBepAoMy Tely. LleHTp TskecTu Tena. 1
YcioBus paBHOBecHs TBEpAOro Tesa. Bupl paBHOBecHs

30 Pemenne 3amau 1

31 Kontposbnas padora mo teme "JIlunamuka. Cratuka TBEepaoro rena' 1

32 Nmitynsc MaTepraIbHONM TOYKHM, CUCTEMBI MATEPUAIIBHBIX TOYEK. LIeHTp 1
Macc CHCTEMbI MaTepHAJIbHBIX ToueK. Teopema 0 ABMKEHUU IIEHTPa Macc

33 WMnynibe cuilbl M U3MEHEHHUE UMITYJIbCA TeJla. 3aKOH COXpaHEHUs 1
umnyJbca. PeakTuBHOE NBUKEHHE

34 MowmeHT umnyJibca MaTepraibHON TOUKH. [IpencraBinenue o COXpaHeHUU 1
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX MOJISIX

35 Pemenne 3amau 1

36 PaGora cuibl Ha MaJOM U Ha KOHEYHOM IepemenieHuu. ['paduueckoe 1
npeJicTaBieHne padoThl CHIlbl. MOIIHOCTH CHUJIBI

37 KI/IHCTI/IT-ICCKaiI sHeprus. Teopema 00 U3BMEHEHUU KHHETUUECKON SHEPIUU 1
MaTepUaIbHOW TOUKU

33 [ToTeHuuanbHble U HETIOTEHIMANIbHBIE CUiIbl. [loTeHIInanbHas SHEprusl. 1
Bropas kocMHuueckasi CKOpoCThb

39 Tpetpst kKocMuueckast ckopocTb. CBsi3b pabOThI HEMOTEHIIMATIBHBIX CHII € 1
M3MEHEHHUEM MEXaHUYECKOW SHEPruu CUCTEMBI TeJl. 3aKOH COXpaHEHUs
MEXaHUYECKOM dHEpPrun

40 Yupyrue Y HEYNPYTHE CTONKHOBEHHA. VYpaBHenue bepnymm s 1
UAaIbHOM KUIKOCTH

41 KontposbHas pabora mo Teme "3aKk0oHbI COXpaHEHUs B MEXaHHKE" 1

47 Pa3BuTue npencrasiaeHuit o npupoje TemioTbl. OCHOBHBIE MMOJIOKEHUS 1
MKT. luddysus. bBpoyHoBckoe npuxeHne

43 CTpOGHI/ICUFa3OO6pa3HBIX, KHUJIKUX U TBEPJBIX Tell. XapaKTep ABHKEHUS U 1
B3aMMOJICHCTBHSI YAaCTHI] BEIIECTBA

44 Macca u pazmepsl Mosieky:1 (atomoB). KoimmuecTBo BemecTsa. 1
[TocrosaHas ABorazipo

45 Temneparypa. TermmoBoe paBHoBecue. [llkana llenscus 1

46 Pemenue 3a1a4 1

47 W neaspbHblii ra3. ['a3oBbIe 3aKOHbBI 1

48 YpaBuenue MenneneeBa-Knanelipona. Pemenue 3anau 1

49 AOcoimoTHas Temneparypa. 3akoH JlaapToHa 1

50 M3onpolieccrl B M€aaIbHOM ra3e ¢ HOCTOSIHHBIM KOJIMYECTBOM BEIIIECTBA 1

51 I'paduyeckoe mpencraBieHNe U30MPOLIECCOB: U30TEPMA, U30X0Pa, 1
n3obapa

52 OcHoBHoe ypaBHeHHEe MKT 1




53

Pemenue 3agau

CBs13b a0COIFOTHOM TeMIEPaTypbl TEPMOIMHAMUYIECKON CUCTEMBI CO

54 CpeIHEH KMHETUYECKON SHEPTUeH MOCTYIIaTEIbHOTO TEMIOBOrO
JIBIDKEHUS €€ 4aCTHIL

55 O6061eHKe U cucteMaTtu3anus 3Haduil no teme "OcHoBsl MKT"

56 Kontponbnas pabora mo teme "OcrHoBet MKT"

57 dusnueckuii npaktukyM "[lorpemHocTi u3MepUTeaIbHbIX IPUOOPOB.
Pemenue 3aay Ha BBIUKMCIICHNE TTOTPEITHOCTEH "

58 dusznueckuil npakTukyM "Bolunciienne norpenHocTel npsMbIX U
KOCBEHHBIX U3MepeHHi"

59 Du3nyecKknil NPakTUKyM. BeunciieHre Ciy4aiiHbIX NOTPEIIHOCTEM.

60 dusznueckuil npakTukyM no teme "M3yueHne HepaBHOMEPHOTO
JBIDKEHUS C 1IEJIBI0 OMPEeIeICHNUsI MTHOBEHHON CKOpPOCTH"
dusznueckuil nmpakTukyM no teme "M3mepenue yckopeHust npu

61 IIPSIMOJIMHEMTHOM PaBHOYCKOPEHHOM JIBHKEHHH 110 HAKIIOHHOM
IUIOCKOCTH"
®dusnueckuii npaktukyM no teme "[IpoBepka runoresbl 0 HE3aBUCUMOCTH

62 BpPEMEHHM JIBUKEHUS OpycKa 10 HAKJIOHHOM MJIOCKOCTH Ha 331aHHOE
paccTostHue OT €ro Macchl”

63 dusznyeckuil mpakTUKyM 1o Teme "M3mepeHne ycKopeHus CBOOOHOTO
nageaus”

64 ®dusnueckuil npakTukyM no teme "MccnenoBanue 3aBUCUMOCTH ITEpHOA
oOpallieHus KOHMYECKOro MasiTHUKa OT €ro napamMeTpos”
®dusnueckuil npakTukyM no teme "HccnenoBanue 3aBUCUMOCTH CUIT

65 YOPYTOCTH, BOSHUKAIOUIUX B IPYKUHE UM PE3UHOBOM 00paslie, OT UX
nedopmarn'
TepmoaunaMmuueckas cuctema. 3aganue BHEIHUX ycstoBuid st T /1

66 cucreMsl. BHentHue u BHyTpeHHHE nmapaMmerpsl. [lapamerpsl T/] cuctemsr
KaK CpeJiHHE 3Hau€HUs BEIMYMH, ONMCHIBAIOIINX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE

67 Hynesoe nauano repmoaunHamuku. CamonpounsBodibHas penakcammst T /]
CHCTEMbI K TEIJIOBOMY PABHOBECHIO

68 Mojenb uieanbHOro ra3a B TepMOJIMHAMUKE. Y CIIOBUSI IPUMEHUMOCTH
9TOU MOJEIN

69 VYpaBHenne MenneneeBa-Knanelipona v BelpakKeHue U1 BHYTPEHHEN
SHEPrum

70 BeIpaxkenue s BHyTpEHHEN SHEPTUHA OJHOATOMHOIO MIEAIIBHOTO rasa.
KBazuctaTnueckue u HeCTaTHYECKUE MPOIECChHI

71 DOneMeHTapHas paboTa B TepMOIMHAMUKE. Beraucienune paboTsl 1o
rpaduky npouecca Ha pV-nuarpamme

7 Tennonepenaua kak croco0 u3MeHeHUs: BHyTpeHHe saneprun T/]
CUCTEMbI 0€3 coBepIIeHUs! pabOThI

73 KoHBeknus, TenionpoBogHOCTb, U3IIy4EHUE

74 KomnuectBo Temnorsl. TermmoéMKocTs Tena. Y aenpHas U MOJISIpHAs
TEIUIOEMKOCTH BeIIeCTBA. Y ieibHasl TEIJIOTa CTOPaHUs TOIIMBA

75 Pacuér konudecTBa TEIIOTHI IPU TEIJIONEpEaye

76 ITonsitue 06 aguadbatHoM npouecce. IlepBblil 3aK0H TEPMOIMHAMUKU




KonuuecTBo TeminoTel ¥ paboTa Kak Mepbl U3MEHEHUs] BHYTPEHHEH

77 sHepruu TJI cuctemsl I

73 Bropoii 3akoH TepMOIMHAMUKH ISl PABHOBECHBIX 1 HEPABHOBECHBIX 1
nponeccoB. HeobpaTumMocTh NpUpOIHBIX TPOLECCOB

79 [TpunaiMne! geictus TernoBbix MamuH. KI1J] 1

80 MakcumanibHoe 3Hauenune KIIJI. Ilukin Kapno 1

81 Pemenne 3amau 1

32 DKOJIOrMYeCKHEe aCleKThl UCTIO0Ib30BaHMs TEIIJIOBBIX JIBUTaTENeH. 1
TeruioBoe 3arpsi3HEHNE OKPYKAOUIEN CPeIbl

83 Pemenne 3anau 1

’4 O060061eHue U cucTeMaTu3alus 3HaHui o teme "TepMoauHaMUKa. 1
TerutoBple ManHBI"

85 Kontposbnas pabora nmo teme "Tepmogunamuka. TermoBbie MammmHb'" 1

36 [TapooGpazoBanue u koHaeHcanus. Vcriapenue u kumneHue. Y eapHas 1
TEIUIOTa NapooOpa30BaHUs
HacrimieHHbie 1 HeHAchIlIeHHbIE Tapbl. KauecTBeHHAas 3aBUCUMOCTD

R7 IUIOTHOCTH U JIaBJIEHUS HACBIIIIEHHOT'O IIapa OT TEMIEPATYPbI, UX 1
HE3aBUCHUMOCTH OT 00hEMA HACBIIIIEHHOTO Tapa. 3aBUCUMOCTh
TEMIEPATYPbI KUIICHUS! OT JAABJICHUS B )KHJIKOCTH

88 BriaxxnocTs Bo3yxa. AGCOIIOTHAS M OTHOCUTEbHAS BIAXKHOCTh 1

89 Pemenne 3amau 1

90 TBé?HOG teno. Kpucramnuyeckue u amopdHbie Tena. AHU30TPOTHS 1
CBOMCTB KPUCTAJJIOB

91 [InaBneHue u KpucTauIU3anus. Y aelbHas TeIoTa IJIaBJICHUS. 1
Cyb6immariust

9 Hedbopmanuu TBEpaOro Tena. Pactskenue u cxarue. Casur. Moayib 1
HOwura. Ilpegen ynpyrux nedopmanuit

93 TeruioBoe pacmmpeHne KUIKOCTEN U TBEPABIX TeJl. AHTAPMOHHU3M 1
TEIUIOBbIX KOJI€OaHUI 4acTHUIl BEIIeCTBa

94 [IpeobGpazoBanne sHepruu B (ha30BBIX MEPEX0ax 1

95 YpaBHeHue TeraoBoro OanaHca 1

96 Pemenue 3a1au 1

97 [ToBepxHocTHOE HaTskeHue. KanuimspHble sBieHus. Jlapienue noa 1
VICKPUBJICHHON ITOBEPXHOCTHIO kMaAKocTH. Dopmyna Jlamiaca

03 O0600611eHre U cucTeMaTu3alus 3HaHu| 1o TeMe "ArperaTHble COCTOSTHUS 1
BeniecTBa. PazoBble epexobl”

99 Kontposbhas pabota mo Teme "ArperaTHbie COCTOSTHUS BEIIECTBA. 1
dazoBble nepexobl"

100 DneKkTpu3aIys Te U €€ MPOoSBICHU. DIeKTpUIeCKUi 3aps. JlBa Buga 1
AJIEKTPUUECKUX 3apsA0B. [IpOBOJHUKY, TUANEKTPUKH U NTOJYTPOBOIHUKU

101 DneMeHTapHbIN ANEKTPUUYECKHU 3aps]l. 3aKOH COXPAHEHUS 1
AJIEKTPUYECKOT0 3apsijia

102 | B3aumogeiictBue 3apsa0B. Toueunsle 3apsiabl. 3akoH Kyinona 1

103 | Pemenue 3ana4 1

104 | Dnexrpuueckoe noie. Ero gelicTBre Ha 3I€KTpUUECKUE 3apsibl 1

105 | HanpsbxkéaHocts anekrpudeckoro nosisd. [TpoGHsiit 3apsia. Jlnaun 1




HaNpsHKEHHOCTHU 3IIEKTPUYECKOro nosisd. OMHOPOIHOE AIIEKTPUUYECKOE
noJje

HOTCHIII/IHJ'IBHOCTB SJICKTPOCTATUYCCKOI'O ITOJIA. Pa3HocTh IOTCHIIMAJIOB 1

106 1
HaNpsDKEHUe
107 [ToTenuunanbHas 3HEprus 3apsja B 3JEKTPOCTaTUUECKOM IIOJIE. 1
[ToTeHuyan 3JeKTPOCTaTHUECKOI0 OIS
108 CBs13p HANPSHKEHHOCTHU TOJIS U PA3HOCTH MMOTEHIIMAIOB JIIs 1
AJIEKTPOCTATUYECKOTO MOJISI
109 | IlpuHIMD cynepno3uLuy AIEKTPUYECKUX MOJIEH 1
110 | Pemienue 3agau 1
111 | Ilone Toueunoro 3apsiaa. [lone paBHOMEPHO 3apsHKEHHOMN Chephl 1
112 [Tosie paBHOMEpPHO 3apsKEHHOT0 10 00bEMY mapa. [lone paBHOMEpHO 1
3apsOKEHHON OECKOHEYHOM IITOCKOCTH
113 | IIpoBOAHUKH B 2IEKTPOCTATUYECKOM MOJIE. Y CIIOBHE PABHOBECHS 3aPs0B 1
114 | JIudAeKTpUKH U MOJIYIPOBOJHUKH B 3JIEKTPOCTATHUECKOM TOJIe 1
115 Konnencarop. DmekTpoéMKOCTh KOHIEHCATOPa. DIEKTPOEMKOCTh 1
IUIOCKOTO KOHIEHCATOpa
116 | IlapannenbHOoe COeTMHEHNE KOHICHCATOPOB 1
117 | IlocnenoBarenbHOE COETMHEHNE KOHIEHCATOPOB 1
118 | DHeprus 3apsHKEHHOTO KOHAEHCATOpa 1
119 | Pemenue 3amau 1
120 | /IBm>keHue 3apsHKEHHOM YacCTHUIBI B OJTHOPOJIHOM 3JIEKTPUYECKOM MOJIE 1
121 | Pemenue 3amau 1
122 | O60611eHre ¥ cucTeMaTu3alus 3HaHui 1o teme "DiiekTpuueckoe noJje' 1
123 | KoaTpomnpHas paboTa o teme "DiekTpudeckoe mosye" 1
124 Cuna toka. IlocTostHHBIN TOK. Y CI0BHS CyIIECTBOBAHUS IIOCTOSIHHOTO 1
AJIEKTPUYECKOTO TOKA
125 | Uctounuku Toka. Hanmpspkenue u S 1C 1
126 | 3akon Oma Ju1s ydacTKa memnu. IIEKTPUIECKOE COMMPOTHBIICHUE 1
127 3aBUCHUMOCTb COITPOTUBIIEHUS! OJJHOPOIHOTO MPOBOJHUKA OT €r0 JUIMHBI U 1
IUIOIIA/IM NOTIEPEYHOI0 CEUEHUs
128 | YaenbHOE CONPOTUBIICHHE BellecTBa. Penienne 3a1a4 1
129 [locnenoBarenbHOE, NapaieIbHOE, CMEIIAHHOE COSAMHEHNE 1
IIPOBOJHHUKOB
130 | Pacuér pa3BeTBiIEHHbIX nnekTpuyeckux nenei. Ilpasuna Kupxroda 1
131 | Pemenue 3a1a4 Ha pa3BETBIECHHBIE LENTH TOCTOSIHHOTO TOKA 1
132 | Pabora snektpuaeckoro Toka. 3akoH xoymns —Jlenna 1
133 | Pemienue 3agau Ha 3akoH Jlxoynsa-Jlenna 1
134 Mo1HOCTb 3MEKTpUYECKOro Toka. TeroBast MOLIHOCTh, BhIEIsIeMast Ha 1
pe3ucTope
135 | Pemenue 3a1a4 Ha BBIYMCIIEHUE IAPAMETPOB WIEKTPUUECKUX LETIEN 1
136 | DJ1C u BHyTpeHHEE CONPOTUBJICHUE HCTOYHUKA TOKA 1
137 | 3akon Oma [u1st TOJIHOM (3aMKHYTOM) SJIEKTPUUYECKON 1IETH 1
138 Pemenue 3ana4 no teme "3akon OMa a1 TOJHON (3aMKHYTOM) 1

ANEKTPUYECKON 1emu”




139 | MOmHOCTh HCTOYHHUKA TOKA 1
140 | KopoTkoe 3ambIKaHH€ 1
141 | KonpeHcaTop B 1IenH MOCTOSIHHOTO TOKa 1
142 | PemieHue 3a/1a4 Ha ENH MOCTOSIHHOTO TOKA ¢ KOHAEHCATOPAMHU 1
143 | Pemenue 3aau o reme "l1oCcTOSIHHBIN 3JIEKTPUUECKHM TOK" 1
144 | Pemenue 3ayau o reme "l1ocTOSIHHBIN 3JIEKTPUUECKHM TOK" 1
145 | Pemenue 3aau no reme "l1oCcTOSIHHBIN 3JIEKTPUUECKHM TOK" 1
146 O0600menune u cuctemaTu3anus 3Hanui 1mo Teme "[locTosHHBII 1
AJIEKTPUYECKUH TOK"
147 | KoaTponsHas pabota o Teme "[1oCTOSIHHBIN 2JeKTPUIECKU TOK" 1
148 DnexTpuyecKas IpOBOAUMOCTD PA3JIMYHBIX BEILECTB. DIEKTPUUECKUN 1
TOK B MeTaju1ax. CBEpXIPOBOIMMOCTD
149 DeKTpUYECKU TOK B pacTBOpaX U paciiaBax 3JIeKTPOIUTOB. 3aKOHBI 1
@Dapanes U1 JJIEKTPOIN3a
150 | DnexTpuyeckuit TOK B ra3zax. [lmazma 1
151 | DnexTpuyeckuii TOK B BakyyMe. Bakyymabie mpuOOpsI 1
Yy Yy P
152 | DnexTpu4ecKuii TOK B OJIYITPOBOTHUKAX 1
y
153 | IlomynpoBOAHUKOBEIE TPHOOPHI 1
154 dusznyeckuil npakTukyM no teme "M3yueHue n30TepMuUUecKoro
nponecca’ !
155 Ouznyeckuil mpakTUKyM 10 Teme "M3mepenne abcomoTHON BIaKHOCTH 1
BO3/yXa M OI[EHKa MacChl HapOB B MOMEIEHUH "
dusznueckuil npakTukyM no teme "M3mepeHue cuiibl TOKa U HapsKEHUs
156 | B 11enu MOCTOSIHHOTO TOKA MPHU TTOMOIIY aHAJIOTOBBIX U ITU(POBBIX 1
M3MEpPUTENIbHBIX TpHOOpOB"
157 dusnueckuil npakTukyM no teme "M3mepenue yaenbHOro 1
COIPOTUBJIEHUS IPOBOIHUKOB"
158 dusznueckuil npakTukyM no teme "M3mepenue ko3puirieHTa TpeHus mno 1
BEJTMYMHE NIPEIeIBHOrO yria'
159 duznyeckuil mpakTUKyM 1o Teme "HccnegoBanue ycioBUil paBHOBECHS 1
TBEPOrO TeJla, UMEIOIIEro OCh BpallleHUs] Ha MpuMepe pblyara'
16 PesepBubIil ypok. O6001IeHHE ¥ CUCTEMATH3AIIMsI 3HAHUN 110 TEME
0 "Kunemartuka" !
1 PesepBubIil ypok. O6001IeHHE ¥ CUCTEMATH3AIIMSI 3HAHUN 110 TEME
61 "lunamuka" !
162 PesepBubIil ypok. O6001IeHHE ¥ CUCTEMATH3AIIMSI 3HAHUN 110 TEME 1
"Craruka TBepaoro Tena'"
163 PesepBubIil ypok. O6001IeHHE ¥ CUCTEMATH3AIIMSI 3HAHUN 110 TEME 1
"3aKOHbBI COXpPAHEHHUS B MEXaHHKe"
164 PesepBubIil ypok. O6001IeHHE ¥ CUCTEMATH3AIIMSI 3HAHUN 110 TEME 1
"OCHOBBI MOJICKYJISPHOKMHETHYECKOU TeOpHH"
y
165 PesepBubIil ypok. O6001IeHHE ¥ CUCTEMATH3AIIMsI 3HAHUN 110 TEME 1
"TepMoarHAMUKA UJI€aIbHOrO ra3a"
166 PesepBubIil ypok. O6001IeHHE ¥ CUCTEMATH3AIIMSI 3HAHUN 10 TEME 1
"Tepmoannamuka. TerioBble MammHb!"
167 | PesepBHsblii ypok. O6001€HNE U CUCTEMATHU3aIUs 3HAHUM 110 TeMe 1




"ArperatHbie cocTosiHus BerectBa. Da3oBbie nmepexoapr"”

168 '1?636pBHBII\/'I ypok. O600111eHre U ccTeMaTU3alus 3HaHU| 110 TeMe 1

DnekTpuyeckoe nosue"

169 PesepBubIil ypok. O6001IeHHE ¥ CUCTEMATH3AIIMSI 3HAHUN 110 TEME 1
"I1ocTOSIHHBIN IeKTpUYeCKui TOK"

170 PesepBubIil ypok. O6001eHIE ¥ cUcTeMaTH3alus 3HaHUu 110 Teme "Toku 1
B pa3JIMYHBIX cpenax”

OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 170 8 12

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIbBHOTI'O
IMPOLECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

» Gusuka (B 2 vactsx), 10 knace/ 'eanenmreiin JI.3., Bymnarosa A.A., Kopawises 1.H.,
Komkuna A.B.; mox pegakuueir Opnosa B. A., OOmiecTBo ¢ orpaHU4eHHON
orBeTcTBeHHOCTHI0O « BMMTHOM. JlaGopatopus 3HaHMID»; AKITHOHEPHOE O0IIECTBO
«z3narenbcTBo «IIpocBemenuey

» ®msuka (B 2 yactsx), 11 kmace/ ['enpenmreiin J1.3., bymnaroBa A.A., Kopaunses U.H.,
Komkuna A.B.; nog peaakuueit Opnosa B.A., O01iecTBo ¢ orpaHMueHHON
orBeTcTBEHHOCTHI0O « BMMTHOM. JlaGopatopus 3HaHMiD»; AKITHOHEPHOE O0IIECTBO
«3narenbcTBO «IIpocBemenuey

METOANYECKHUE MATEPHUAJIBI 1J151 YUYUTEJIA

3amaunuk no pusuke ms 10-11 kimacca, JI. 3. I'ennenmreiina, 0. W, Jluka (0a30BbIif u
yriayOnEHHBIA YPOBHH)

Pabouas Terpaas no ¢pusuke 11 nadoparopusix padot 10-11 knace, 'enaenmreiin JI. 3,
bynarosa A. A, KopaunseB W. H.( 6a30Bblil 1 yriryOJaeHHBINH YPOBHH)

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://m.edsoo.ru
http://class-fizika.ru/home.html
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