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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YpOBHE cpeaHero oOiero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE IMOJOXEHUH M TPEOOBAHMM K pPe3ylbTaTaM OCBOECHHS
OCHOBHOM oOpa3oBareiapHON mnporpammel, npenacrtaBieHHsix B ®I'OC COO, a
Takxke ¢ yu€tom (enepanbHON pabouel mporpamMmbl BocnuTaHus u KoHuenmuu
npenoaaBaHusi yueoHoro npeameta «Puszuka» B 00pa30oBaTEIbHBIX OPraHU3AIMUIX
Poccuiickoit  depepanuu,  peaJM3yIOMMUX  OCHOBHbIE  0Opa3oBaTEIbHBIC
IPOrpaMMBl.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHE,
YCTaHABJIMBAET PEKOMEHAYEMYIO MOCJIEI0BATEILHOCTh U3YUYEHUS TEM U Pa3JiesioB
y4eOHOTr'0 TMpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKM y4eOHOTO MpOIEcca, BO3PACTHBIX OCOOEHHOCTEM  00yyaroluxcs.
[Iporpamma mo ¢usuke Aa€T NpeACTaBICHHE O MENAX, COJAepkKaHUHU, oOIIen
CTpaTeruu OOYy4YCHMs, BOCIUTAHUS W PA3BUTHUA OOYYAIOIIMXCS CpPECTBAMU
yuebHoro npenmera «dusukay Ha yriayOJaEHHOM YpPOBHE.

N3yuenne kypca (pusuku yriayOoJEHHOTO YpPOBHS IO3BOJISIET pPeaii30BaTh
3a/layu MPO(ECCUOHATILHON OPHUEHTAIMM, HANPABICHO HA CO3/IaHHUE YCIOBUM JUIs
NPOSIBJIEHUST CBOMX HWHTEJUIEKTYaJbHBIX W TBOPYECKHX CIHOCOOHOCTEHM KasKIbIM
oOydJaromumMcsi, KOTOphlE HEOOXOAUMBI IS TNPOAODKEHHs 0Opa3oBaHUs B
opraHuzanusax MnpodhecCUOHANTBHOTO O00pa30BaHUs MO PA3IUYHBIM  (PUBUKO-
TEXHUYECKUM U MHKEHEPHBIM CIIEHUATIBHOCTSIM.

B nporpamme 1m0 (¢usuke OmNpenensioTcs IUTAHUPYEMbIE Pe3yJbTaThl
OCBOCHUS Kypca (DM3HMKU Ha YPOBHE CPEIHETO O0IIero o0pa3oBaHUs: JUIYHOCTHBIC,
METanpeIMeTHbIE, TMpeaMeTHbie (Ha  yriyOon€éHHoM  ypoBHe).  Hayuno-
METOJOJIOTHYECKOH OCHOBOM A pa3pabOTKM TpeOOBaHMN K JUYHOCTHBIM,
METanpeIMETHBIM M TPEIMETHBIM pe3yjbTaTaM OO0YyYaloluXcs, OCBOMBIIHX
nporpaMmy 10 (¢GHU3MKE Ha YpPOBHE cCpeaHero oOmero oOpa3oBaHHS Ha
yrayOn€HHOM YPOBHE, SIBISIETCS CUCTEMHO-IESITEIbHOCTHBIN MOAXO.

[Iporpamma mo Gpu3uKe BKIIOYALT:

IUTAHUPYEMBIE pe3yJbTaThl OCBOEHHUS Kypca (U3UMKM Ha YIIIyOJIEHHOM
YpOBHE, B TOM YHCJIE TIPEIMETHBIE PE3yJIbTaThI IO TOaM O00yUYEHUS;

cojiep;kaHue yuyeOHoro npeamera «Ou3nkay mo rogaM 00y4deHus.

du3rka Kak Hayka O HamOosiee OOIMX 3aKOHAX MPHUPOABI, BHICTYIAs B
KadecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIN BKIIaJl B CUCTEMY
3HaHU 00 oKpykaromieMm mupe. IIKoapHBIN Kype GUBHKH — CHCTEMOOOpa3yOmuii
JUTSI €CTECTBEHHO-HAYYHBIX YUCOHBIX MPEIMETOB, MOCKOIBKY (DU3MYECKUE 3aKOHBI
JIe)KaT B OCHOBE TMPOIIECCOB U SIBJICHWH, H3y4YaeMbIX XHMHEH, OHOJIOTHEH,
dbuznueckoit reorpadueri W actpoHomuel. Mcmonp3oBaHME W AKTHBHOE
MpuUMeHEeHUEe (U3NYECKUX 3HAHUM OINpeNeNuso XapakTep U OypHOE pa3BUTHE



pa3HOOOpa3HbIX TEXHOJIOTMM B cQepe DSHEpPreTHKH, TPaHCIOPTA, OCBOCHUS
KOCMOCa, MOJIyYeHHs] HOBBIX MAaTE€pUAlOB C 3aJaHHBIMU CBOWCTBaMH. M3ydenue
(U3MKM BHOCHUT OCHOBHOM BKJIaJg B (OPMUPOBAHHE €CTECTBEHHO-HAYUYHOM
KapTUHBI MHUpa oOydyaroumerocs, B GpOpMHUPOBAHUE YMEHUN NPUMEHSATh HAyYHbIN
METO/1 IO3HAHMSI PY BBITIOJTHEHUH UMHU Y4E€OHBIX UCCIEA0OBAHMIA.

B ocHOBY Kypca (hU3uKH Ha ypOBHE CpeHEr0 0011Iero 0Opa3oBaHus MOJ0XKEH
pPSI e, KOTOPbIE MOKHO pacCMaTPUBATh KaK MPUHIUIIBI €70 MOCTPOCHHUS.

Hoea uyenocmmnocmu. B COOTBETCTBUM C HEM KypC SIBISETCA JOTHYECKHU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKHU, BKIIOUYAET Kak
BOMPOCHI KJIIACCUUYECKOW, TaK U COBPEMEHHOUN (PU3UKHU.

Hoea cenepanuzayuu. B coOOTBETCTBUU C HeW MaTepual Kypca (GU3HKU
o0beMHEH BOKpYr (Qusumyeckux Tteopuil. Beaymum B Kypce sBiseTcs
(opMuUpoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puu, BEUIECTBE U
noJie.

Hoea zymanumapuzayuu. EE peanuzanusi NpeAnosaracT MCIOJIb30BaHUE
TYMaHUTApHOTO TOTEHIMaNa (U3MYECKOM HAyKH, OCMBICIICHHE CBSI3U Pa3BUTHS
¢uzuku ¢ pa3BuTHEeM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMH U 3KOJOTMYECKUMH MPOOIeMaMH.

Hoesa npuknaonon nanpasnennocmu. Kypc dbuzuku yroyOaéHHOT0 ypoBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJOTUYECKUX
NPWIOKEHUM W3YYEHHBIX TEOpHWil M 3akoHOB. [Ipu 3TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX MPEICTABICEHUA M COBPEMEHHbIE TEXHUYECKHE YCTPOWCTBA, H
TEXHOJIOTUU.

Hoea 3konozuzayuu peannsyeTcss IMOCPEIACTBOM BBEACHUS SJIEMEHTOB
cCollepKaHMsl, TOCBAIIEHHBIX HKOJIOTHYECKUM TpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHHKH M TEXHOJOTHW, a TaKxke OO0CYXICHUS
po0JIeM palliOHAIBHOTO MPUPOOTIOIB30BAHUS U IKOJIOTHUECKONH O€30MaCHOCTH.

OcBoeHue coaepkKaHusl MPOrpaMMbl MO (GU3MKE JOHKHO ObITh OCTPOEHO Ha
NPUHLUIIAX CUCTEMHO-JEATENbHOCTHOrO noaxona. s pusuku peammsanus 3TUX
NPUHLUIIOB 0a3UpyeTcsl Ha UCIOIb30BAHUM CAMOCTOSITEIIbHOIO SKCIIEPUMEHTa KaK
MMOCTOSTHHO JIeHicTBYyrOIIero ¢akropa ydeOHoro mpomecca. s yriayOiaéHHOTo
YPOBHA — D3TO CHCTEMAa CaMOCTOSITEIBHOIO YYEHHYECKOI'O0 HKCIIEPUMEHTA,
BKJIFOYAIOIIET0 (PPOHTAIbHBIE YUYEHUYECKHE OMNBITBI IMPU HM3YyYEHUHU HOBOIO
MaTepuania, JabopatopHsie paboThl U pabOThI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
7aBa crmocoba peanu3auuu  (QU3MUECKOro mpakTukyma. B mepBom  ciyuae
MpaKkTUKyM npoBoauTcs iubo B koHie 10 u 11 kmaccos, nubo mocie mepBoro u
BTOPOrO MOJYroAuWid B KaXJOM U3 3THX KiaccoB. Btopoit cmocod — 310
uHTerpanusi paboT MpakTUKyMa B CHUCTEMY Ja0OpaTOpHBIX paboOT, KOTOpHIE
MPOBOMSITCS B mpoliecce uzyudeHus pazzgena (temsl). [Ipu stom mon padoramu



MPaKTUKyMa TIOHUMAETCS CaMOCTOSTEIIbHOE HMCCIICIOBAHUE, KOTOPOE MPOBOIUTCS
0 PyKOBOJICTBY CBEPHYTOT0, 0000MEHHOTO BHIa O€3 MOIIaroBOil HHCTPYKITUH.

B mporpamme mo ¢usmke cHcTeMa yYEHHYECKOTO DJKCIEPUMEHTA,
1a00paTOPHBIX pabOT M MpaKTUKyMa TpPEJCTaBlieHAa €IWHBIM IepedHeM. Brioop
TEMATUKHA U1 OTUX BUIOB YYCHHUYECKHX IMPAKTHUECKHX PA0OT OCYIIECTBIISACTCS
y4aCTHHKaMHU 00pa30BaTEILHOTO MpoIlecca UCXOIs U3 0COOEHHOCTEN MOYyPOYHOTO
IUTAaHUPOBAaHUS W OCHalleHusi kabuHeta ¢usuku. Ilpu sToM oOecneunBaercs
OBJIaJICHNE OOYYaIONUMHUCS YMCHHSIMU TPOBOJUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHUs, WCCIACAOBAHMS 3aBHCHUMOCTEH (DM3UYECKUX BEIMYUH W TTOCTAHOBKY
OIIBITOB TIO MPOBEPKE MPEIJIOKCHHBIX THIIOTE3.

Bonbiioe BHMMaHWE yOEIACTCS PEIICHUIO PAcYETHBIX M KauyeCTBEHHBIX
3amad. [Ipu 3TOM I pacUETHBIX 3a/1ad MPHOPUTETOM SIBIISIOTCS 3a7a4d C SBHO
3aJIaHHON W HESBHO 3aJIaHHOW (PU3MUYECKOW MOJIEIIBIO, IMO3BOJISIONINE MPUMCHSTh
U3YyYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOI0 pasjeia Kypca, Tak U
UHTCTPUPYS IPUMEHEHUE 3HAHUHM W3 Pa3HbBIX pa3fenoB. [|JIs KaueCTBEHHBIX 3aa4
NPHOPUTETOM SIBIIAIOTCS 3aJaHUsl Ha OOBSICHCHHE/NpEICKa3aHue IPOTCKAHMS
(Gu3HYECKHUX SBICHUH W MPOIIECCOB B OKPYKAIOIICH JKM3HHU, TpeOyrolre BeIOOpa
(Gu3HUeCcKOr MOACIH JUISl CUTYaIlMH MTPaKTUKO-OPHUEHTHPOBAHHOT'O XapaKTepa.

B coorBerctBuu ¢ TpeboBanmsMu DPI'OC COO k wMaTepuanabHO-
TEXHHYECKOMY OOECIeueHHI0 Y4eOHOro mporecca Kype (U3MKH YyriayOia&HHOTro
YPOBHSI Ha YPOBHE CPEHET0 00IIero 00pa3oBaHus JOHKEH U3Y4aThCs B YCIOBUSIX
npeaMeTHOTO KabwHeTa. B kabuHeTe GU3MKM JODKHO OBITh HEOOXOAMMOE
nabopaTopHoe OOOpYAOBAHHME JJIs BBINOJIHEHHUS YKa3aHHBIX B Iporpamme II0
br3MKe YYEHHMYECKHUX OIBITOB, JIAOOPATOPHBIX pabOT M paboOT MpaKTHKyma, a
TaK)Ke JEMOHCTPAIMOHHOE 000PYyI0BaHUE.

JleMoHcTpanmoHHOe 00opynoBaHue (HOPMUPYETCS B COOTBETCTBUU C
NPUHIIMIIOM MHUHUMAJIBHOW JIOCTATOYHOCTH U  O0OECIEeUMBAaeT TMOCTAaHOBKY
MEPEUUCTICHHBIX B TMporpaMMe 10 (U3HKE KIIOYEBBIX JEMOHCTpAIuil s
UCCJICIOBAHUS  W3Y4YaeMbIX SIBJICHUH ©  TPOLECCOB, OMIHMPUYECKUX |
(byHIaMEHTaTbHBIX 3aKOHOB, HX TEXHHYECKUX MPUMECHECHHM.

JlabopatopHoe o0OOpymOoBaHUE [JIi YYCHHYECKHUX MPAKTUUYECKUX padoT
dbopMupyetcsi B BUe TEMaTHYECKUX KOMIUIEKTOB M OOECIEYMBACTCA B pacuéTe
OJTHOTO KOMIUIEKTa Ha JBYX OOydJammuxcs. TemMaTH4ecKue KOMIUICKTHI
1abopaToOpHOTO O00OPYMOBAaHUSA JOJKHBI OBITh TOCTPOCHBI HA KOMILIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX W IU(MPOBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
M3MEPUTEITBHBIX CUCTEM B BHJIE TU(DPOBBIX TaOOpATOPHUHA.

OCHOBHBIMH TIETISIMHA U3y4eHUS (PU3UKH B 001IeM 00pa30BaHUU SBIISFOTCS:



dbopMupoBaHUE HUHTEpeca U CTPEMIICHUS OOYyYaloIIUXCs K HaydYHOMY
W3YUYCHUIO TPUPOJBI, Pa3BUTUE UX HMHTEJUICKTyaJIbHBIX U  TBOPUYECKUX
CIIOCOOHOCTEI;

pa3BUTHE NPEACTABICHUNA O HAYYHOM METOJI€ MO3HAHUS U (HOPMUPOBAHUE
HCCIIEIOBATEIHLCKOTO OTHOILICHUS K OKPYKAIOIIUM SIBIICHUSIM;

dbopMupoBaHUE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa HU3y4YEHHUs OCHOB
CTPOCHHMS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKY;

dbopmMupoBaHue YMEHHUIN OOBSICHATH SIBIICHUS C UCIOJIB30BaHUEM (PU3MUECKUX
3HAaHUW U HAyYHBIX JJOKA3aTEIbCTB;

dbopmupoBaHue TpeACTaBICHUM O ponu (GU3UKA I Pa3BUTUS JIPYTUX
€CTECTBEHHBIX HaYK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE npeaCTaBICHUN 0 BO3MOKHBIX cepax Oynyuen
npodecCHoHaIbHON JIeATEIbBHOCTH, CBSA3aHHBIX C (PU3MKOHN, TOATOTOBKA K
nanbHeneMy oOy4eHHIO B ’TOM HaIlpaBJICHUH.

JlocTkeHnue 3TUX 1efei 00ecreurnBaeTcs peleHueM CIIeAyIoIuX 3a71a4 B
npolecce u3ydeHus Kypca QU3MKM Ha YPOBHE CPEIHEro 00IIero oopa3oBaHusi:

npuoOpeTeHne CUCTeMbl 3HAHUN 00 OO0NUX (PU3MYECKHUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpUAX,  BKIIOYAs  MEXaHWKY,  MOJICKYJSIpHYIO  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U AJIE€MEHTHI acCTPOPU3UKH;

dbopMHUpOBaHUE YMEHUN MPUMEHITh TEOPETUUECKUE 3HAHUS I OOBICHEHHUS
duznueckux SBICHUNA B TPHUPOAE W IS MPUHATHA MPAKTHUECKUX PpEUICHUN B
MOBCETHEBHOM JKM3HU;

OCBOGHHE CIIOCOOOB pEIICHHUS pa3IWYHBIX 3aJa4 C SBHO 3aJaHHOM
duznuecko MoIenblo, 3a/ay, MOAPa3yMEBAIOIIMX CAMOCTOSATEIHLHOE CO3/IaHHE
duznuecko Mojenu, aaeKBaTHOW YCIOBHSM 3a/ladyd, B TOM YHCIE 3a]a4
UHXEHEPHOTO XapaKTepa;

NOHUMaHWEe (PU3NYECKUX OCHOB M TMPHUHIUIIOB JACHCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTMYECKHUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOLIYIO CPEY;

OBJIQJICHUE METOJIaMH CaMOCTOATENIBHOTO IUJIAHUPOBAHUS W TPOBEACHUS
¢u3nuecknx OSKCIEPUMEHTOB, aHAIM3a W HMHTEpHpeTanud  MHPOPMAINH,
ONpeIeNICHNs] JOCTOBEPHOCTH MOIYUYEHHOTO PE3yJIbTaTa;

CO3/IaHUE YCJIOBUM JUISI Pa3BUTUA YMEHUW NPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOM JAEATENBHOCTH;

pasBuTHE WHTEpeca K chepam mpodheCCHOHATBHON NIeITeNbHOCTH, CBI3aHHOU
¢ GUBHKOIA.

B cootBerctBun ¢ tpedoBanusmu DI'OC COO yriyOn€HHBIN YpOBEHb
u3yueHust yudeOHoro nmnpeaMera «®PuU3MKa» Ha YpPOBHE CPEAHEro OOUIEro
oOpa3oBaHusl BBIOMpAETCS OOYYAIOIIMMUCS, IUIAHUPYIOIIUMU TPOAOJIKEHUE
00pa3oBaHus MO CHEHHATBHOCTIM (PU3UKO-TEXHUUYECKOTO MPOdUIIS.



Ha u3yuenue ¢usuku (yriyOn€HHbIA ypOBEHb) Ha YPOBHE CPEIHETO OOILETO
oOpazoBanus orBoautcs 268 dacos: B 10 kinacce — 136 yacoB (4 4acoB B HEJETIO),
B 11 ximacce — 132 4acoB (4 4acoB B HEJIEIIO).

[lpennaraemeiii B mporpamMme mo (¢uU3MKe TMepeueHb JTabopaToOpHBIX H
MpaKTUYECKUX padboT BbIOpaH ¢ YYETOM HWHIAUBUAYAIBHBIX OCOOEHHOCTEU
00y4Jaromuxcs.



COIAEPKXAHUE OBYYEHUA

10 KUIIACC

Paznen 1. Hay4yHblii MeTOA MO3HAHUS NPUPO/BI.

®duszrka — pyHIaMeHTaabHas Hayka o npupoje. Hayunsiii MeToa o3HaHuUs U
METO/IbI UCCIICIOBAHUS (DU3NUECKUX SIBIICHUM.

OKCIIEpUMEHT M TEOpHusl B Mpollecce IMOo3HaHusi npuponbl. HabmiogeHnue u
HKCIIEPUMEHT B (PU3HKE.

CnocoObl  u3MepeHus: (PU3MYECKUX BEJIMYMH (aHAJIOrOBhIE M IU(pOBHIC
U3MEPUTENIbHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[lorpemHoct  u3MepeHudd  pusnueckux  BeauuyuH  (abcontoTHas |
OTHOCHUTEIIbHA ).

MopenupoBanue (PU3NUECKUX SBICHUN U MPOILIECCOB (MaTepualibHas TOYKA,
aOCOJIFOTHO TBEPIOE TEI0, HWeadbHas >KUIAKOCTh, HJICAIbHBIA Ta3, TOYCUHBIN
3apsin). 'unoreza. ®U3MYECKHil 3aKOH, TPAHUIIBI €r0 MpuMeHUMOCTH. dDu3nueckas
TEOpHUs.

Pons u mecto ¢usuku B GOpMUPOBAHUU COBPEMEHHOW HAYYHOW KapTHHBI
MHUpPA, B TPAKTUYECKOUN AEATEIBHOCTH JIOJICH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue cuiibl TOKa M HAINpsOKEHHS B IENU IOCTOSHHOIO TOKa IpHU
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX H3MEPUTEIBHBIX MPUOOPOB.

3HakoMcTBO ¢ LK(ppoBoil naboparopueit nmo duszuke. [Ipumepsl nzMepeHus
¢u3nUecKrX BETUYNH MPU MTOMOIIN KOMITBIOTEPHBIX TaTYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aABuxkeHHE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBHIKEHUSI.
Cucrema otcuéra.

[Ipsimast m oOpaTHas 3a1a4u MEXaHHUKH.

Panuyc-BekTop MarepuanbHOW TOYKH, €r0 IPOEKIMUM HAa OCH CHUCTEMBI
KoopauHat. Tpaexkrtopus.

ITepemerienne, CKOpOCTh (CpelHsIsi CKOPOCTh, MTHOBEHHAas CKOPOCTH) U
YCKOpPEHUE MAaTEpUAIBHOM TOYKH, MX MPOCKLUMH HA OCH CHCTEMBI KOOPJMWHAT.
CnoxeHue nepeMeIieHnii U CI0KeHHE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPAMOJIUHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAWHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTEpUaIbHON TOYKH OT BPEMEHH U UX
rpaduxu.

CBoOogHoe majeHue. YCKOpEeHHE CBOOOJHOrO MmajacHus. J[BKeHHue Tena,
OpOLIEHHOI0 TMOJ YIVIOM K TOPHU30HTY. 3aBHCUMOCTH KOOPJHUHAT, CKOPOCTHU U
YCKOpPEHUS MaTepUaIbHON TOUKHU OT BPEMEHU U UX IpaduKu.



KpuBonnHentHoe  nBukeHue. J[BMOKEHHE  MATEpUAIIBHOW  TOYKM IO
OKPY>KHOCTHU. YTJOBas U JUHEWHas CKOpocThb. llepumon u wacrora oOpareHus.
LlenTpocTpeMuTENbHOE (HOPMAIBHOE), KacaTelbHOE (TAHM€HUIUAIBHOE) U MOJHOE
YCKOPEHHUE MaTEPUATTbHOU TOUYKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: CIIUAOMETP,
NBW)KEHUE CHApANOB, LEMHBbIE, MIECTEpEHYAThIE © PEMEHHBIC IMEpEIayH,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mojenb cucTeMBbl OTCUETA, WJLTIOCTPALIMS KMUHEMATUUYECKHUX XapaKTEPUCTHUK
JIBKEHUSI.

CrniocoObl uccieoBaHus JBUKEHUH.

Nnnroctpanus npenesbHOro nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCTIOIB30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3pesKeHHOM ITPOCTPAHCTBE.

HaGmionenue naBmwkeHUs Tena, OpPOIIEHHOTO TMOJ YIJOM K TOPU3OHTY H
TOPU30HTAIIBHO.

Hanpagnenue ckopocT Ipu ABUKEHUHU 10 OKPY>KHOCTH.

[IpeoGpazoBaHue yriaoBoil CKOPOCTH B PEIYKTOPE.

CpaBHeHuE TyTEH, TPACKTOPHl, CKOPOCTEW IBHKEHHUS OJHOTO M TOTO K€
TE€Ja B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHrne HEpaBHOMEPHOTO JBUKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus: Mpu NpsIMOJIMHEHOM PaBHOYCKOPEHHOM JIBUKEHUU
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JIBUKECHHH.

N3mepenne YCKOPEHMUS CBOOOJTHOTO MaJICHUS (pexoMeHI0BaHO
UCITIOJIb30BaHUE UG POBOIA TaOOpaTOPUN).

WN3yuenue nBwkeHHWs Tena, OpOIIEHHOTO ToOpu3oHTanbHO. [IpoBepka
TUIIOTE3Bl O TMPSAMOM NPOHOPLMOHATIBHOM 3aBUCMMOCTH MEXIY JalbHOCTBHIO
MOJIETAa U HAYAJIIbHOM CKOPOCTBIO TeJa.

N3ydyeHnne nBHXKEHHsI Tella IO OKPYKHOCTH C IOCTOSSHHOW IO MOJIYIIIO
CKOPOCTBIO.

HccnenoBanne 3aBUCUMOCTH TIEPHOJa OOpaIIeHuss KOHWUYECKOTO MasTHUKA
OT €r0 MapameTpoB.

Tema 2. Juuamuka. llepBoiii 3akoH HproroHa. MHepuuanpHbIE CUCTEMBI
orcuéra. IlpmHmun otHocutenbHOCTH [‘anmuies. HewHepuwanpHbIE CHCTEMBI
oTrcuéra (onpeaeseHue, IpUMephI).



Macca tena. Cuna. [lpuHumn cynepno3ununu CHil.

Bropoii 3akoH HproTOHa 111 MaTepraibHON TOYKH.

Tperuii 3akoH Hpr0TOHA 111 MaTepUAIBHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUSA. OKBHUBAJICHTHOCTH TIPABUTALIMOHHOM W
VHEPTHOMN MacCChI.

Cuna TsKecTU. 3aBUCUMOCTh YCKOPEHHS CBOOOJHOTO TAJEHUSI OT BBICOTHI
HaJl TOBEPXHOCTHIO IUIAHETHI M OT reorpaduyeckoid IMHPOTHL. JIBUKEHHE
HEOECHBIX TeJl U UX CIIYTHUKOB. 3akoHbl Kerepa. [lepBas kocMuyeckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tema. Bec Ttema, nBukymerocs c
YCKOPEHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuna TpEeHHUS CKOJBXKEHHUS U CUJa TPEHHS
nokost. Koapouuuent tpenus. Cuna CONpPOTUBIEHUS NPU ABMKEHUM Tella B
KUJKOCTU WJIU Ta3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO IBUKEHUS.

Hasnenue. I'mapocratnueckoe aapieHue. Cuna Apxumena.

TexHuueckne yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: IMOJUIMITHUKH,
JBU)KEHNE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HaGmronenue aBMKEHUs TeJl B UHEPIUAIbHBIX U HEMHEPIMAIBHBIX CUCTEMaX
OTCYETA.

[IpyHUINIT OTHOCUTENBHOCTH.

Kauenne aByX HLMIMHAPOB WM IIAPOB pPa3HOM MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPLUHAIBHON CUCTEMBI OTCUETA.

CpaBHeHHE  pPaBHOACHCTBYIOIIEH  MPHIOKEHHBIX K TeIy CHUI C
IPOU3BEJICHHEM MAacChl T€JIa HA €ro YCKOPEHHE B MHEPIUAJIbHOM CUCTEME OTCUETA.

PaBeHCTBO cuJil, BOBHUKAIONIUX B PE3yJIbTaTE B3aUMOJEHCTBUS TEN.

HN3mepenne Macc no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U MAJICHUH.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAUYEHUS U CKOJIbKECHUS.

Yuenuueckuii sxcnepumenm, nadopamopnvie padomot, npaKmuKym.

N3mepeHre paBHOACHCTBYIONIEH CUJ TP JABMKCHHH OpycKa MO HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka THUIMOTE3bI O HE3aBHCHUMOCTH BpPEMEHH JBMKEHUS Opycka TIo
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHUE OT €ro MAcCHl.

HccnenoBanne 3aBUCUMOCTH CHJI YNIPYTOCTH, BO3HUKAIOWIMX B NPYKUHE U
pe3HOBOM 00pasIie, OT uXx AehOopMaIiiH.

N3yuyeHne NBUKEHUS CUCTEMBI TEI, CBSI3aHHBIX HUTBIO, IEPEKUHYTOU YeEPeE3
NErkuit OJIOK.



N3mepenue koadduirieHTa TpeHUSI MO BEJIUYMHE YIIIOBOro KoddduimeHrta
3aBUCUMOCTH Frp(N).

UccnenoBanue nBuxeHust Opycka Mo HAKJIOHHOM TJIOCKOCTH C MEPEMEHHBIM
K03 (PULIEHTOM TPEHUS.

N3ydenune nBuxkeHHs Irpy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomotHo TBEpHoe Teno. IlocTtymatenbHOe W BpamiaTeIbHOE JBHKCHUE
TBEpAOro Tteyna. MOMEHT CUiIbl OTHOCUTEIBHO OCU BpaiieHus. I[limedo cuibl
CioxxeHue cuil, NPUIIOKEHHBIX K TBEpIOMY Teiy. LleHTp TsxecTH Tena.

VYcoBust paBHOBECHS TBEPAOTO TENA.

YcroituuBoe, HeyCTOMYMBOE, O€3pa3IMuHOe PaBHOBECHE.

TexHuueckue yCTpOMCTBA MU TEXHOJOTUUECKHE MPOLECChl: KPOHIITEHH,
CTPOMUTEBHBIN KpaH, pelI€TyaThie KOHCTPYKIIMH.

Jemoncmpayuu.

YcnoBust paBHOBECHS.

Bunel paBHOBecus.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, nPAKMUKYM.

UccnenoBanne yciaoBUM paBHOBECHUs TBEPAOrO Tejla, HMEIOIIETO OCh
BpalICHUSI.

KoHcTpynpoBaHre KpOHIITEWHOB U pacU€T CHII YIPYTOCTH.

N3ydeHne ycTOMYMBOCTH TBEPAOIO TeJa, UMEIOUIETO IUIOMaAb OMOPHI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

NMmynbec MaTepHalbHOM TOUKHU, CUCTEMBI MaTEpUAIBHBIX TOUYEK. LIeHTp Macc
CUCTEMBI MaTepUaJIbHBIX TOUEK. Teopema 0 JBHIKEHUH IIEHTPa Macc.

NMiynbe cUilbl 1 U3BMEHEHUE UMITYJIbCA TEa.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaxTtuBHOE IBIDKEHHE.

MoMeHT umIlynbca MaTepUalIbHOM TOYKM. [IpencraBieHne o coxpaHeHUU
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX MOJIAX.

PaGora cunel Ha MajgoM W Ha KOHEUYHOM IiepeMemieHuu. ['paduyeckoe
MpeIcTaBlIeHne PabOThI CHUIIBI.

MOIIHOCTH CUIIBI.

Kunernueckass sHeprusi mMarepuanbHOM TO4ykH. TeopemMa 00 H3MEHEHHUH
KMHETHUYECKOW SJHEPTUU MaTepUATbHON TOYKH.

[loreHnmanbHble M HENOTEHUHANbHBIE CWIbl. lloTeHIManpHass sHeprus.
[ToTennmanpHast sHEpTHUs ynpyro nedopMUpOBaHHON MpyX uHBL [loTeHmmanbpHas
JHEprus Tella B OJHOPOJHOM TIpaBUTALlMOHHOM Tmone. [loTeHinmanbHas sHeprus
TeJla B IPAaBUTALIMOHHOM TOJIe€ OAHOPOJHOIO 1Iapa (BHYTpU U BHE 1iapa). Bropas
KOCMHUYECKasA CKOPOCTh. TpeThsi KOCMUYECKast CKOPOCTb.



CBsi3b  paOOThl HEMOTCHIMATIBHBIX CHJI C W3MEHEHHEM MEXaHUYECKOU
SHEPIUU CUCTEMBI TeJ. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTHUH.

VYrpyrue v Heynpyrue CTOJIKHOBEHHUS.

VYpaBHenue bepHyuM Ay WIEaTbHOM KUJIKOCTH KAk CIEACTBHE 3aKOHA
COXpaHEHHsI MEXaHUYECKOU SHEPTHUHU.

TexHudeckue yCTpoOWCTBa U TEXHOJOTHUECKUE MPOLIECCHI: ABUKEHUE PAKET,
BOJAOMET, KONEpP, MPYXKUHHBIM MHCTONET, TUPOCKOI, (UIYpHOE KaTaHHE Ha
KOHBKaXx.

Jemoncmpayuu.

3aKOH COXpaHEHMS UMITYJIbCA.

PeakTuBHOE NBMXEHUE.

N3mepenne MOITHOCTH CHUJIBI.

N3menenue sHepruu Tea npu COBEPIICHUU PabOTHI.

B3anmMabie TipeBpallieHus KUHETUYECKOW M TMOTEHIUAIBHOW SHEPTrHil mpu
JEWCTBUM HA TEJIO CUJIBI TSKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHure dHEepPruu Mpu CBOOOTHOM I/ ICHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, nPAKMUKYM.

N3mepenue nMmmymnbca Teia o TOpMO3HOMY MYyTH.

W3mepeHue cuibl TSITH, CKOPOCTH MOJENU JJIEKTPOMOOWIISE UM MOUIHOCTH
CUJIBI TATH.

CpaBHEHUE N3MEHEHHUS UMITYJIbCA TENa C UMITYJIbCOM CHUJIBL.

HccnenoBanne coxpaHeHUs UMITYJIbCa IPHU YIIPYTOM B3aUMOJIEHCTBUU.

N3mepenne KUHETUYECKOW SHEPTUH Tejla 0 TOPMO3HOMY ITYTH.

CpaBHeHUE W3MEHEHUS! TTOTCHIIMAIBHON YHEPTUU TPYKUHBI ¢ pabOTOM CHIIBI
TPEHUSL.

Onpenenenne pabOTHI CUJIBI TPEHUS TPHU ABWKCHHH Tella 10 HAKJIOHHOM
IJIOCKOCTH.

Pa3znen 3. MouiekyasipHasi pu3MKa ¥ TEPMOJAMHAMHKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopu.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYIsipHO-KMHeTHueckoi Teopun (MKT), wux
ombITHOe oOocHOBaHue. Jluddysusa. bpoyHoBckoe maBmwKeHHe. XapakTep
JIBWKEHHUSI W B3aUMOJCHCTBHS 4YacTUIl BellecTBa. MoJenu CTPOEHUs Ta3oB,
KUJAKOCTEH W TBEPABIX TeT W OOBSCHEHHWE CBOWCTB BEIIECTBA HA OCHOBE ITUX
Mozeneii. Macca u pazMmepbl Mojekyn (atomoB). KonudecTBO BelecTBa.
[TocTostHHas ABoraapo.

TemoBoe paBHOBecue. Temmeparypa u crocoObl e€ m3mepenwms. Illkama
temnepatyp Llenbcust.

Mogenb uaealbHOro ra3a B MOJICKYJISIPHO-KUHETUYECKOW TEOPHUH: YACTHUIIBI
rasa JIBI>KYTCS XaOTUYECKH U HE B3aUMOJAECHCTBYIOT JIPYT C JIPYTOM.



l'azoBeie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcooTHas
temreparypa (mkana temneparyp KenbBuna). 3axon Jlanerona. M3omporieccol B
UJeaqbHOM Tra3e C I[OCTOSHHBIM  KOJIMYECTBOM BemlecTBa. [ 'paduueckoe
MpPEICTaBIEHNE U30IIPOLIECCOB: H30TEPMa, U30X0pa, n300apa.

CBs3p  MEXIOy JaBICHUEM M CPEAHEHM  KUHETUYECKOW  DHEprueu
MOCTYNATEIBHOTO TEIJIOBOTO JBHMXKEHHUS MOJIEKYJ HJI€aJbHOro rasza (OCHOBHOE
ypaBHEHUE MOJIEKYISIPHO-KUHETUYECKON TEOPUH UCaTHLHOTO ra3a).

CBs13b a0COJIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeHEN
KHMHETUYECKON SHEPTUEN MOCTYNAaTeIbHOTO TEIJIOBOTO JBUKEHUS €€ YaCTHII.

TexHuueckue YCTpOWCTBA W TEXHOJOTMYECKUE TMPOLECCHl: TEPMOMETP,
O6apomeTp, Moy4eHrue HaHOMAaTEPUAIOB.

Jemoncmpayuu.

Mojenu IBUXKEHHS YaCTHUIl BEUIECTBA.

Mopens OpOyHOBCKOTO IBUKEHUS.

Buneoponuk ¢ 3anuchbio peasbHOro OPOYHOBCKOTO ABUKECHUSI.

Huddy3us xxuakocTe.

Mopaens onbita IlTepHa.

[IputsxeHne MONEKyJI.

Mogenu KpucTajuIM4ecKuX PemETOK.

HaGmronenue u uccnegoBaHne U30MpPOIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne 1mporecca YCTAHOBIIEHHS TEIUIOBOIO PABHOBECHS IpU
TEIJI000MEHE MEXIY TOpsiYei M XOJIO0IHON BOJIOH.

N3ydeHne W30TEpMHUUECKOro Impolecca (PEKOMEHIOBAHO HCIIOJIb30BaHUE
1udpoBoii 1abopaTtopun).

N3yueHne n30XOpHOTo Mpouecca.

N3yuyenue nzobapHoOToO mporecca.

[IpoBepka ypaBHEHHUSI COCTOSIHHUSL.

Tema 2. Tepmoounamuka. Tennoevie mauwiunol.

Tepmonnnamuyeckass (TJl) cucrema. 3agaHue BHEIIHUX YCIOBUW JJIS
TEPMOJUHAMUAYECKON CUCTEMBI. BHENIHME U BHYyTpeHHUE napameTrpsl. [lapamerpsl
TEPMOJUHAMUYECKON CUCTEMBbI KAK CPEIHHME 3HAYEHHUSI BEIIMYMH, ONUCHIBAIOIINX
€€ COCTOSHME HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hawano TtepmoanHamuku. CamMonpou3BOJIbHAS — pelaKcalus
TEPMOJIUHAMHUYECKOU CUCTEMBI K TEINIOBOMY PABHOBECHIO.

Mogenp uaeanbHOrO0 ra3a B TEPMOJMHAMUKE — CHUCTEMA YPaBHEHUU:
ypaBHeHne MenaeneeBa—KianelipoHa U BbIpaKEHUE JJI1 BHYTPEHHEW SHEPTHM.
VYcimoBusi IPUMEHUMOCTH 3TOM MOJEIN: HU3Kas KOHIEHTPALUS YacTHIl, BBICOKHE



TeMneparypsl. BelpaxkeHue i1 BHyTPEHHEN YHEPrUU OJHOATOMHOIO HJI€AIBHOTO
rasa.

KBazucratnueckue u HECTATUUECKHUE TTPOLIECCHI.

DOnemeHTapHasi paboTa B TepMOJAMHAMUKE. Brruncinenue paboTel o rpaduky
npoiiecca Ha pV-auarpamme.

Tennonepenaua  kak  cnoco0  WM3MEHEHUs]  BHYTPEHHEHW  DHEPTUH
TepMOJAMHAMUYECKON  cucTeMbl 0e3  coBepiieHuss pabotel.  KonBekius,
TEIUIONPOBOIHOCTh, U3JIyUYCHHUE.

KomnuectBo TemnoTel. TemmoéMKoOCTh Tena. YAeabHass U MOJsipHad
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHHEe Mailiepa. YelbHas TEIUIOTa CrOpaHust
ToruBa. Pacuér KkommyecTBa TEIIOTHI TpH Teruionepenade. I[lonstue 06
aauabaTHOM TIpoIiecce.

[TepBoiit  3ak0H TepMoAMHAMUKU. BHyTpeHHsis »sHeprug. KonudecTBo
TEMJOTI W paboTa Kak Mepbl HW3MEHEHMs]  BHYTPEHHEW  DHEpPruu
TEPMOJIUHAMUYECKON CUCTEMBI.

Btopoii 3akoH TEpMOJUHAMUKU [IJI1 PABHOBECHBIX TPOILIECCOB: Yepe3
3aJJaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKON CHUCTEMBI MPOXOIUT
eMHCTBEHHAs ajguadara. AGCONIOTHAS TeMIepaTypa.

Btopoii 3akoH TEpMOJMHAMUKHA [IJI1 HEPABHOBECHBIX  IPOIIECCOB:
HEBO3MOJXKHO TIepeaaTh TEIIOTY OT OoJiee XOJIOIHOTO0 Tena K 0ojiee HarpeTtoMy 0e3
komrieHcaruu (Kiaysuyc). HeoGpaTuMocTh MpUpOaHBIX MTPOIIECCOB.

[TpuHuMne! nectBus TernoBbix MamuH. KIT/.

MaxkcumansHoe 3nauenne KIIJI. [ukn Kapao.

OKOJIOrHYeCKHe acIleKThl MCIIOJB30BaHM TCIUIOBBLIX JIBHTaTeici. TermioBoe
3arpsi3HEHUE OKPYIKAIOIIECH CPEIbl.

TexHuueckue yCTPONCTBA M TEXHOJOTHYECKHUE IPOLIECCHI: XOJOIUIBbHUK,
KOHJUIIMOHEP, JW3CIbHBIH W KapOIOpaTOpPHBIM JBUTATENIM, IapoBas TypOWHa,
MOJIYYEHUE CBEPXHU3KUX TEMIICPATyp, YTUIM3ALUA «TEIUIOBBIX» OTXOJOB C
HCIIOIb30BaHUEM TEIUIOBOT'O HACOCA, YTHIIM3AIMSA OMOOPTaHWYSCKOTO TOTUTHBA JIJIS
BBIPA0OTKHU «TEILIOBOM» M 3JIEKTPOIHEPTHH.

Jemoncmpauuu.

N3meneHne TeMnepaTyphl Ipu aauadaTHIECKOM paCIIPEHUH.

Bo3aymiaoe orauso.

CpaBHeHME yACIbHBIX TEIJIOEMKOCTEH BEIECTB.

CniocoObl MI3MEHEHUST BHYTPEHHEH YHEPTHH.

HccnenoBanue aanadbaTHOTO Mpoliecca.

KoMnbroTepHbIe MOJIENIHN TEIUIOBBIX JBUTATEIICH.

Yuenuueckuit sxkcnepumenm, nadopamopnsie padoomeol, nPAKMUKYM.

N3Mmepenne yaenbHON TEMIOEMKOCTH.



UccnenoBanue npoiiecca OCTbIBaHUS BELIECTBA.

Hccnenosanue annabaTHOro mpouecca.

N3ydyeHne B3aMMOCBSI3M JHEPIUM MEXKMOJIEKYJISIPHOTO B3aUMOJCHCTBUS H
TeMIIEPaTypbl KUTICHUS KUJKOCTEN.

Tema 3. Acpecamnuie cocmoanusn eeujecmea. Pazoevie nepexoobl.

[TapooOpazoBanue u koHjaeHcanusa. VcnmapeHue W KumneHue. YJenbHas
TEIJI0Ta MapooOpa30BaHMUS.

HacepilieHnble ¥ HeHachllleHHbIE Tapbl. KadyecTBeHHas 3aBUCHMOCTH
IJIOTHOCTU M JABJICHUSI HACBIIMIEHHOIO Mapa OT TEMIIEPATYphl, UX HE3aBUCHUMOCTh
0T 00BEMA HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JaBJICHUSI
B JKUJIKOCTH.

Bnaxxnocth Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIaKHOCTb.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUs CBOMCTB
kpuctajuioB. [lnmaBieHue W KpucTaju3zauus. YJelbHas TEIoTa IUIaBJICHUS.
CyOnumarnus.

Hedbopmanuu TBEpAOTO Tena. Pactsbkenue u cxarue. Casur. Moaynb FOnra.
[Ipenen ynpyrux nedopmaruii.

TemnnoBoe pacumipeHre KUIKOCTEH W TBEPABIX Tell, 00bEMHOE M JIMHEWHOE
pacipenre. AHTApMOHHU3M TEIUTOBBIX KOJI€OaHUN YacTHI] BEIIECTBAa KaK MpUYMHA
TEIUIOBOT'O PACHIMPEHUs TeJl (Ha KaYeCTBEHHOM YPOBHE).

[IpeoGpazoBanue sHEPrUU B (Pa30BBIX MEepexoaax.

VYpaBHeHUE TEIOBOTO OanaHca.

[ToBepxHocTHOe HaTsKkeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSHKEHHS.
Kamumnspusie siBiienusd. JlaBiieHre noj MCKPUBIEHHOW MOBEPXHOCTHIO KUIKOCTH.
®opmyia Jlamnaca.

TexHuueckne yCTpOWCTBA U TEXHOJOTHMYECKHME TPOLECCHI:  KUAKHE
KpHUCTaJUIbl, COBPEMEHHBIE MaTEPHUAIIBI.

Jemoncmpauuu.

TermoBoe pacimpeHue.

CBoiicTBa HACHILIEHHBIX APOB.

Kunenne. Kunenue npy noHM>K€HHOM J1aBJICHHM.

N3Mmepenue cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITHL ¢ MBUTBHBIMU TUIEHKAMH.

CwmaunBanue. KanumisipHbie sIBJICHUS.

Moaean HEHBIOTOHOBCKOM KHUIKOCTH.

Croco0bl u3MepeHus BIaXXHOCTH.

HccnenoBanne HarpeBaHus U MUIABJICHUS KPUCTAJUIMYECKOTO BENIECTBA.

Bunst nedopmarnimii.

Habnronenue mansix aedopMariuii.



Yuenuueckuii sxcnepumenm, nabopamopnoie padbomot, nPAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUAKOCTEMN.

N3Mmepenne yaenpbHON TEIUIOTHI IUIABJICHUS JIbAA.

N3y4yeHue cBONCTB HACHILEHHBIX I1APOB.

N3mepenre aOCOMIOTHOM BIIAXKHOCTH BO3JyXa M OLIEHKAa Macchl MapoB B
ITOMELIEHNUH.

N3mepenue korduinirieHTa TOBEPXHOCTHOTO HATSYKEHUS.

N3mepenue monynsa FOHra.

HccnenoBanne 3aBucuMocTH  Jedopmalii  pPe3UHOBOro olpasua ot
NPWIOKEHHOW K HEMY CHUJIBI.

Paznen 4. JinekTpoauHaMuKa.

Tema 1. dnexkmpuueckoe no.e.

OnekTpu3auus Tell U €€ MpOSBICHUsA. JJEKTpUUYecKuid 3apan. [[Ba Buaa
ANEKTPUYECKUX 3apsAfaoB. I[IpOBONHMKH, HHMAJIEKTPUKA U  MOJTYHPOBOJIHUKHU.
DNEeMEHTApHBIA JJEKTPUYECKUN 3apsAn. 3aKOH COXPAaHEHUS JIIEKTPUYECKOIO
3apsaa.

B3aumoperictBue 3apsanoB. Toueunsie 3apsansl. 3akoH KymnoHa.

Onekrtpuueckoe noJie. Ero neiicTBre Ha 3JIEKTPUUECKUAE 3apSbI.

Hamnpspbk€aHocTh  anekTpudeckoro  mosis.  [IpoOubrit  3apsa. Jluawwm
HAIPSKEHHOCTHU AJIEKTPUUECKOro noiist. OAHOPOAHOE SIIEKTPUUECKOE TTOJIE.

[ToTeHIManbHOCTh AIEKTPOCTATUYECKOTO IMOJsA. Pa3HOCTH mOTEHLMANOB U
HanpspkeHue. lloteHnmanbHass sHeprus 3apsna B DJIEKTPOCTATUYECKOM IIOJIE.
[ToTeHunan snexkrpocTaTuyeckoro mnojst. CBsA3p HANPSKEHHOCTH TOJS U Pa3HOCTH
NOTEHIMATIOB [JIsl BJEKTPOCTATUYECKOro 1Mojis (Kak OJHOPOJHOIO, TaK H
HEOTHOPOJIHOTO).

[IpyHUOMT CYNIEPIIO3ULINU AIICKTPUYECKUX TTOJIEH.

ITone Toueunoro 3apsinma. Ilome paBHOMepHO 3apspkeHHOM cdephl. [lome
paBHOMEPHO 3apsDKEHHOro 1o o0béMy mapa. [lome paBHOMEpPHO 3apsKEHHON
OeCKOHEYHON TUIOCKOCTH. KapTwHBl JHHUN HANpsHXKEHHOCTH OSTHUX TOJEH W
OKBUIIOTCHIIUAIIBHBIX [TIOBEPXHOCTEM.

IIpoBOAHUKH B JIEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PAaBHOBECHS 3aPsI0B.

JIMDNeKTpUKU B AIEKTPOCTATUYECKOM oJIE. Judnexrpudeckas
IIPOHUIIAEMOCTD BEILIECTBA.

KonpgeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IUIOCKOIO
KOHJIEHCATOopa.

[TapamensHoe coennHeHNE KOHEeHCaTOpoB. [locnenoBaTenbHoe coequHEHNE
KOHJIEHCATOPOB.

OHeprus 3apsKEHHOI0 KOHAEHCATOpA.

JIBr>KeHUE 3apsyKEHHOM YaCTHIBI B OHOPOJHOM 3JIEKTPHUYECKOM TOJIE.



TexHuyeckue yCTpPOWCTBA M TEXHOJOTMYECKHUE IIPOLIECCHI: JIIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATHYECKasl 3allliTa, 3a3€MJICHHE JJIEKTPONpUOOpPOB,
KOHJIeHCcaTophl, reneparop Ban ne I'paada.

Jemoncmpayuu.

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

DIIEKTPUUYECKOE TI0JIE 3aPSIAKEHHBIX IAPUKOB.

DIIEKTPUUYECKOE TOJIE ABYX 3aPSIKEHHBIX IIACTHH.

Mogens anekTpoctatudeckoro reneparopa (Baun ne ['paada).

[TpoBOTHUKH B 3JEKTPUUYECKOM TIOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

YCTpOUCTBO U IEUCTBUE KOHIEHCATOPA ITOCTOSTHHOU U MEPEMEHHON EMKOCTH.

3aBUCUMOCTh JJICKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTtopa OT IUION[aau
IJIACTUH, PACCTOSIHUS MEXKIAY HUMU U IUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHEPrus MEKTPUIECKOTO MO 3apsSKEHHOTO KOHAEHCATOopa.

3apsaKa u paspsiika KOHJIEHcaTopa 4Yepe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

OrnieHka cujl B3aMMOJICHCTBUS 3apSKEHHBIX TEJI.

HaGmonenue npeBpalieHus SHEPruy 3apsiKEHHOTO KOHICHCATOPa B YHEPTHIO
U3JIy4EHUSI CBETOINO/IA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEpKAIlEel KOHIEHCATOP.

Pacnpenenenne pa3HOCTH NOTEHIIUAJIOB (HampspKEeHUs ) pu
NIOCJIEI0BATEIBHOM COEIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsiaa KOHAECHCATOPA Y€pe3 pe3UCTOP.

Tema 2. Ilocmoannstii I1eKmpuiecKuii mok.

Cuna Toka. ITocTOsTHHBIN TOK.

VYcnoBust CylecTBOBAHUS MOCTOSHHOTO SJIEKTPUYECKOTO Toka. McTouHMKH
toka. Hanpsixenue U u DJIC &.

3akon OMma JiJ1g yyacTKa LeTH.

DIEeKTpUUECKOe COIIPOTHUBIICHUE. 3aBUCHUMOCTD COIIPOTHUBIICHUS
OJHOPOJHOr0 MPOBOJHUKA OT €ro JJMHBI U IUIOIIAAW MONEPEYHOTO CEUYCHMUS.
Y nenpHO€ COMPOTHUBIIEHUE BEIIECTBA.

[TocnenoBaTtenpHOE, MapaJuIEIbHOE, CMEIIAHHOE COEAUHEHUE ITPOBOJHUKOB.
Pacuér pa3BeTBNEHHBIX AnekTpuyeckux ueneil. [lpasuna Kupxroda.

PaGota snextpudeckoro Toka. 3akon [[xoymns—JIenna.

MOIIHOCTh 3JIEKTPUUYECKOTr0 TOKa. TerutoBas MOLIHOCTb, BBIAEISEMas Ha
pe3ucTope.

OJIC u BHYTpEeHHEE CONMPOTUBICHHWE HCTOYHHUKA TOKa. 3akoH Oma s
MOJHON  (3aMKHYTOM) DJIEKTPUYECKOW I1emu. MOIIHOCTh MCTOYHHKA TOKA.
KopoTkoe 3ambikaHue.



Konpaencarop B 11enu nocTostHHOTO TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: aMIEpMeETp,
BOJIBTMETP, PEOCTAT, CYETUUK ICKTPUUYECKOU SHEPIUU.

Jemoncmpayuu.

N3Mepenune cuiibl TOKa U HapsiKEHUS.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA OT HANPSKEHUA JJIs1 PE3UCTOPA,
JIaMIIbl HAKAJIMBAHUS U CBETOAUOMA.

3aBUCUMOCTh CONPOTHUBJICHUS LUIMHAPUYECKUX IMPOBOJHUKOB OT JJIMHBI,
IJIOIIAAH TIONIEPEYHOr0 CEYEHUS U MaTepuaa.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA OT COMPOTUBIICHUS PU MTOCTOSHHOM
HaIpsKCHUU.

[Tpsamoe uzmepenue I/IC. KopoTkoe 3aMbIKkaHUE TaJIbBAHUYECKOTO SJIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBIICHUA.

Crnioco06bI coenMHEeHUsT UICTOYHUKOB Toka, DJ[C GaTapeii.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXKAY IMOJIOCAMHM HMCTOYHHMKA TOKa
OT CUJIbI TOKA B LIECIIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomol, nPaKmMuKym.

HccnenoBanne CMEIIaHHOTO COCAMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COnpoTUBICHUS IPOBOJHUKOB.

HccnenoBanne 3aBUCMMOCTA CHJIBI TOKa OT HAIpSIKEHUS Uil JIAMIIbI
HaKaJINBaHUSI.

VYBenuueHnue npejena u3MepeHus: amnepmerpa (BoJIbTMETpa).

N3mepenue D/1C 1 BHYTpEHHETO CONPOTUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctd D/IC raapBaHMYECKOTO AJIEMEHTAa OT BPEMEHU
IPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanne pazHOCTU MOTEHLUHMATIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B LIETIH.

HccnenoBanne 3aBUCHMOCTH MOJIE3HOW MOIIHOCTH MCTOYHHMKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku ¢ paznuunsix cpeoax.

DOneKTpuueckass MPOBOJAUMOCTh  PA3JIMYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOJAMMOCTh TBEPABIX METAIJIOB. 3aBUCHUMOCTh COINPOTUBIEHHSI METAUIOB OT
Temrepatypbl. CBEpXIPOBOJUMOCTb.

DNEeKTpUUeCKUi TOK B BakyyMe. CBOWCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CoOcTBeHHas 151 IIPUMECHAas MIPOBOJUMOCTD
moJIynpoBogHUKOB. CBoiicTBa p—N-iepexoaa. [lomynmpoBoIHUKOBBIEC TTPHUOOPHI.

DNEKTPUUECKU TOK B JJIEKTPOJUTAX. DJIEKTPOIUTHYECKAS IHCCOLIMAIUS.
DnekTponus. 3akoHbl Papajies A1l AIEKTPOIU3a.



DIIEKTpUUYECKUI TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
pa3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsana. Moiunus. [1nasma.

TexHuueckue yCTpOMCTBA M IPAKTUUYECKOE MPUMEHEHUE: TIa30opaspsiiHble
JAMIIbl, DJIEKTPOHHO-JIydeBasi TpyOKa, MOIYNPOBOJHUKOBBIE MPUOOPHI: JTUOJ,
TpaH3ucTOp, (OTOMUOJ, CBETOAMOJ, TallbBaHUKa, padUHUPOBAHUE MEH,
BBIIJIABKA aJTIOMUHUS, JIEKTPOHHASI MUKPOCKOIUSI.

Jemoncmpayuu.

3aBUCUMOCTh COIIPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAUMOCTB 3JEKTPOJIUTOB.

3akoHbI 351ekTpoausa Papanes.

HckpoBoii paspsa U IPOBOJAUMOCTb BO3yXa.

CpaBHeHME TPOBOJIUMOCTH METAIIOB U MOJTYIPOBOJHUKOB.

OIHOCTOPOHHSS TPOBOJUMOCTH JUOJA.

Yuenuueckuit sxcnepumenm, nadbopamopnuie padbomul, npaKkmuKym.

HaGmronenue snexktposnusa.

N3mepenue 3apsiia 0OJTHOBAJIEHTHOI'O HOHA.

HccnenoBanne  3aBUCMMOCTH  CONPOTHUBIIEHUS  TEPMOpPE3UCTOpA  OT
TEMIEPaTYypPBhl.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOuU3NYeCKU MPAKTUKYM.

CniocoObl n3Mepenus: GU3NYECKUX BEIUUYMH C UCTIOIH30BAHUEM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOJIOTHBIE M OTHOCUTEINIbHBIE TTOTPEIIHOCTH U3MEPEHUN (DU3UUECKUX BEIIMYHUH.
OrneHkKa rpaHuIl IOrPEITHOCTEMN.

[IpoBeneHne  KOCBEHHBIX HU3MEPECHUM, HWCCIEAOBAHWA  3aBUCUMOCTEHN
bU3UYeCKUX BEIWYWH, MPOBEpPKa MPEIJI0KEHHBIX THUIOTe3 (BBIOOpP W3 padoT,
OMMCAaHHBIX B  TEMATUYECKUX  pa3fenax  «YUYEHUYECKHMH  HKCIIEPUMEHT,
nabopaTopHbIe paOOTHI, MPAKTHKYM).

MexnpeaMeTHbIe CBSI3H.

N3yuenue kypca ¢usuku yroyonéaHoro ypoBHs B 10 kmacce
OCYILIECTBIIIETCA C YYETOM COAEPHKATEIBHBIX MEXKIIPEAMETHBIX CBA3€U C Kypcamu
MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpa( il ¥ TEXHOJIOTHH.

Meosinpeomemmnole noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO006 HAYUHO20
nO3HAHUA: SBIICHWE, HAay4YHbIH (hakT, rumote3a, (pu3mdeckas BEIWYMHA, 3aKOH,
Teopus, HaOMIOACHUE, SKCIEPUMEHT, MOJACIUPOBAHUE, MOJEIb, H3MEpPEHHE,
MOTPENTHOCTH U3MEPEHU, U3MEPUTETbHBIE MPUOOPHI, (P pOBas TaOOpaTOPHSI.

Mamemamuxka: penieHne cucTeMbl ypaBHeHWi. JlunelHas ¢yHKIUA,
napabouia, runepOosa, ux rpaduku U cBoicTBa. TpUTrOHOMETpUUECKUE (PYHKIIHMH:



CHUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUI'OHOMETPHUUECKOE TOXKIAECTBO.
BekTopsl 1 UX MPOEKIMU HA OCU KOOPJMHAT, CIIOKEHNUE BEKTOPOB.

buonozua: mexannueckoe NBIXKEHHE B KUBOHM mpupoae, nuddysusi, ocmoc,
TEIJI000MEH JKHUBBIX OPraHU3MOB, TEIJIOBOE 3arpsA3HEHUE OKPYKAIOLIEH Cpelibl,
yTUIM3alUsl OUMOOPraHMYECKOro TOIUIMBA [UIsi  BBIPAOOTKM  «TEIJIOBOM» H
ANEKTPOIHEPTUH, TOBEPXHOCTHOE HATSHKEHHUE U KallWJUISIPHBIE SIBJICHUS B IPUPO/IE,
AIEKTPUYECKUE SIBICHUS B )KMBOU MPUPOJIE.

Xumua: JTUCKPETHOE CTPOECHUE BELIECTBA, CTPOCHUE ATOMOB M MOJIEKYII,
MOJIb BEIIECTBA, MOJISIpHAs Macca, IOJIYyYEHHE HaHOMAaTEPHalOB, TEIJIOBBIE
CBOMCTBA TBEPABIX TEJ, KUIAKOCTEH U T'a30B, KUIAKUE KPUCTAIUIbI, SJIEKTPUUECKUE
CBOMCTBAa METAJIJIOB, JEKTPOJIUTHYECKAS] JUCCOLMALINS, TAIbBAHNUKA, dJIEKTPOHHAS
MUKPOCKOMHUSI.

TI'eozpaghus: BnaxxHOCTH BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonocua: npeobpa3zoBaHue ABUKEHUN C MCIOJIB30BAHHEM MEXaHHU3MOB,
yu4€T CyXOro M J>KHJIKOrO TpPEHHS B TEXHUKE, CTAaTUYECKHUE KOHCTPYKIIHMH
(KpOHIITEHH, peméryaTble KOHCTPYKIMHU), HCIOJb30BAHUE 3aKOHOB COXPAHECHMS
MEXaHMKH B TE€XHUKE (THPOCKOI, BOJOMET M APYTHE), JABUTaTeIb BHYTPEHHETO
cropanusi, nmaposasi TypOuHa, ObBITOBOM XOJOJIUIBHUK, KOHIUIIUOHEDP, TEXHOJIOTUH
IIOJIyYEHHSI COBPEMEHHBIX MATEpHAJOB, B TOM YHUCJIE HAHOMATEPHANIOB, W
HAaHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYECKas 3allMTa, 3a3eMJICHHE 3JIEKTPOIpHOOpOB,
ra3opaspsAHble JIAMIIbI, [TOJIyTIPOBOJHUKOBBIE IPUOOPHI, rajbBaHHKA.



IIJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA I[TPOI' PAMMABI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMAJIMYHOCTHBIE
PE3VJIbTATDI

JINYHOCTHBIE PE3YJIBTATBI
JInuHOCTHBIE Ppe3yJbTAThl OCBOCHUSI YydyeOHoro mnpenMetra «Duszukar
JOJKHBI OTPa’kaTh TOTOBHOCTH U CIIOCOOHOCThH 00YYAIOIINXCSI PYKOBOJACTBOBATHCS
c(hopMUPOBAaHHOW BHYTPEHHEW TMO3UIMEH JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKJIECHHH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACHIUPEHUE >KU3HEHHOTO
ONbITa M OMbITA JIEITEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIUTATEIbHOU IESATEIBHOCTH, B TOM YHCJIE B YACTH:
rPa’KAaHCKOT0 BOCIIUTAHUS:
e COOPMHUPOBAHHOCTH TPAKIAHCKOHN MO3ZUIIMU O0YYAIOIIETOCs KaK aKTUBHOTO
¥ OTBETCTBEHHOTO YJIeHa POCCUUCKOr0 OOIIECTBa;
e IPUHSATHE TPATUIMOHHBIX  OOIIEYETOBEYECKUX T'YMAHUCTHYECKHX U
JIEMOKPaTUUYECKUX LIEHHOCTEH;
¢ TOTOBHOCTh BECTH COBMECTHYIO JESTEIbHOCTh B MHTEPECAX TI'PAKAAaHCKOTO
oOmecTBa, y4yacTBOBaTh B CaMOYIpaBICHMHM B 00pa3oBaTebHOU
Opra’u3anuy;
e YMEHUE B3aUMOJICHCTBOBATh C COUUAIIBHBIMA UHCTUTYTAMU B COOTBETCTBUU
¢ UX QYHKIMSIMU U Ha3HAYCHUEM;
e TOTOBHOCTb K T'YMAaHUTApHOU U BOJIOHTEPCKOM AEATEIBHOCTH.
NAaTPHOTUYECKOI0 BOCIIUTAHUSA:
e ChOPMHUPOBAHHOCTH POCCUHCKOM TpaKIaHCKOH UJICHTUYHOCTH,
NIaTPUOTU3MA;
¢ [ICHHOCTHOE OTHOLIEHHE K TIOCYJAPCTBEHHBIM CHMBOJAM, JOCTHKECHUSIM
POCCUNCKHMX YUEHBIX B 00J1aCTH (PU3UKHU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:
o cC(hOPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, TUYECKOTO TTOBEACHMUS;
¢ CIIOCOOHOCTh OIIEHWBATh CUTYAIlMI0O W TPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B IEATEIBHOCTH YUEHOTO;
¢ OCO3HAHUE JIMYHOTO BKJIaJIa B MOCTPOCHUE YCTOWIMBOTO OYTyIIIEro.
3CTETUYECKOr0 BOCIIUTAHUSA:
¢ 3CTETUYECKOE OTHOIIEHWE K MHPY, BKJIOYAs JCTETUKY HAy4YHOTO
TBOPUYECTBA, MPUCYIIETro (PU3NIecKoit HayKe.
TPYAOBOI'0 BOCIIUTAHUSA:
e UHTEpEC K pa3iIu4HbIM chepaM NpoPecCHOHATBLHON NEATeIbHOCTH, B TOM
YuCJl€ CBA3AHHBIM C (PU3UKOM W TEXHUKOM, YMEHHE COBEpIIaTh



OCO3HAHHBIN BBIOOP OyaylIel npodeccun U pean30BbIBATH COOCTBEHHbIE
KU3HCHHBIC TUIAHBI;
e TOTOBHOCTb U CITIOCOOHOCTH K 00Opa30BaHUIO U CaMOOOPa30BaHUIO B 00J1aCTH
¢u3MKK HA TPOTSHKEHUN BCEH JKU3HH.
IKOJIOrM4eCKOr0 BOCIIUTAHUS:
e C(hOPMHUPOBAHHOCTH HKOJIOTMYECKON KYIBTYphl, OCO3HAHHE TJI00AIBHOTO
XapakTepa SKOJIOTHYECKUX MPooIieM;
e IVJAHUPOBAHUE U OCYIIECTBICHUE AEUCTBUM B OKPYXAKOLIEW Cpele Ha
OCHOBE 3HAHUS IIeJIel YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;
e PAaCIIMPEHHUE OIBITa JEATEIBHOCTH SKOJIOTHYECKON HAMpaBICHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHUH 10 (PU3UKE.
HEeHHOCTH HAYYHOI'0 MO3HAHUS:
 C(OOPMHUPOBAHHOCTH MHUPOBO33PECHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PUINICCKON HAYKH;
¢ OCO3HAHHE IICHHOCTH HAy4HOH JESATEIbHOCTH, TOTOBHOCTH B IpOIECCE
U3ydeHus: (PU3UKM OCYIIECTBIATH TMPOCKTHYID M HCCIIEIOBATEIBCKYIO
JESTebHOCTh WHANBHUIYAIBHO U B TPYIIIIC.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHBIE YUeOHbIEe JeHCTBHSI
ba3oBble JJoruyeckue aeicTBUA:
e CAMOCTOATENIbHO  (OpMyJIUpOBaTh W  aKTyaIM3UpPOBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
e OTIIPEICIIATh IIEJIU JICATEIBPHOCTH, 3a/JaBaTh IMapaMeTpbl U KPUTEPUU HX
JIOCTHIKEHMUS,
e BBISIBJISITh  3aKOHOMEPHOCTH W TIPOTHBOPEYHUS B  PacCMaTpPUBAEMbIX
(U3UYECKUX SBIICHHUSX;
e pa3pabarTpIiBaTh TUIAH PEIICHHS MPOOJIEMBI ¢ YIETOM aHAIHM3a WMEIOITUXCS
MaTepHalbHbIX U HEMaTEepUAJIbHBIX PECYPCOB;
¢BHOCUTh KOPPEKTUBBI B  JICSATEIBHOCTh, OLICHUBAaTh COOTBETCTBHUE
pe3yJIbTaTOB LIEJISIM, OLICHUBATh PUCKH MOCJIEICTBUM JIESITEILHOCTH;
¢ KOOPJUHUPOBATh W  BBIMOJHATH pabOTy B  YCIOBHSAX  PEABHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBUS,
e Pa3BUBATh KPEATUBHOE MBIIICHUE MPU PEIICHUU )KU3HEHHBIX TPOOJIeM.
ba3oBble ucciieqoBaTeJIbCKHe 1eMCTBHA .
e BIQJICTh HAYYHOW TEPMHUHOJOTHEH, KIIOUEBBIMU TMOHATHUSAMH W METOJaMU
bu3nYeCcCKON HAaYKH;
e BJIQJICTh HABBIKAMHU YU4E€OHO-UCCIIEA0BATEIHCKON M TPOCKTHOM AEATEIIHHOCTH
B o0nacth (U3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY



MOWCKY  METOAOB  pemieHus 3agad  (U3UUECKOTO  COACpIKAHMSA,
MPUMEHEHUIO Pa3TUYHBIX METOIOB MTO3HAHUS,

e BIIAJICTh BUIAMHU JEATEIBHOCTH 10 TMOJYYCHUIO HOBOTO 3HAHHS, €T0
WHTEPIPETANUU, MPEOOPa30BAHUIO U MPUMEHECHHIO B PA3IMYHBIX YICOHBIX
CUTyallusX, B TOM YHCJIE MPU CO3JaHUU YYCOHBIX IPOEKTOB B 00JIACTH
buzuky;

 BBISIBIIATh TMPUYUHHO-CIICJICTBEHHBIC CBS3W W aKTyaJU3WpOBaTh 3ajavy,
BBIIBUTATh THIOTE3y €€ pEIIeHUs, HaxOAWUTh apryMEHTBl A
JI0Ka3aTeIbCTBA CBOMX YTBEPXKIACHUH, 3a7aBaTh MapaMeTpPbl U KPUTCPUU
pEIICHHSI;

e AHAJTM3UPOBATh IOJYYECHHBIE B XOJ€ pCEIICHUS 3aJa4ydl Pe3yJbTaThl,
KPUTHYECCKH OIECHUBATh MX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MCHCHHUE B
HOBBIX yCIIOBUSX;

eCTaBUTh U (HOPMYIMPOBATH COOCTBEHHBIC 3a7adud B 0Opa3oBaTEIbHOU
JESATEITBHOCTH, B TOM YUCJIC MPU U3YYCHUU (DU3UKU;

e 1aBaTh OIICHKY HOBBIM CHUTYaIUsM, OIICHUBATH IPHUOOPETEHHBIN OTIBIT;

eYyMETh TICPCHOCHUTH 3HAHUS 10 (U3HKE B MPAKTHYECKYIO O00JaCTh
KU3HEIEATEITbHOCTH;

e YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX IPEIIMETHBIX 00JIacTel;

e BBIJIBUTATh HOBBIC UJIEH, TIPEIJIaraTh OPUTMHAIbHBIC MTOAXOAbI U PEIICHNUS;

e CTAaBUTH NMPOOJIEMBI U 337241, JOMYCKAIOIINE AIbTEePHATUBHBIE PEIICHUS.

PabGora ¢ undgopmanmeii:

e BJIAJICTh HABbIKAMM MOJy4YeHUs: UHPOpMAIUU (PU3NYECKOTO COACpKAHUS U3
UCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSITEIIbHO OCYIIECTBISTh IOUCK,
aHaIM3, CHCTEMATHU3AIMI0 M HHTEPHpETalni0 MH(QOpPMAIUU Pa3IUYHBIX
BUJIOB ¥ (JOPM TIPEICTABIICHHUS,

e OIICHUBATDH JJOCTOBEPHOCTH HH(POPMAIINH;

* CTIONIH30BaTh  CPEICTBA WH(OPMAIMOHHBIX M  KOMMYHHUKAIIHOHHBIX
TEXHOJOTUA B  PEUICHUH  KOTHUTUBHBIX, KOMMYHHKATHBHBIX U
OpraHW3allMOHHBIX 3a7a4 C COOJIOJCHHEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKWA O€30MaCHOCTH, THUTHUEHBI, pecypcocOepeKeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMAITMOHHON O€30MaCHOCTH;

¢ CO3/1aBaTh TEKCThI (PU3UUYECKOTO COJCPKAHMUS B PA3TUYHBIX (opmaTax C
yua€TOM Ha3HadeHUs WHPOpPMAIMA U IICJICBOM ayJWTOPHUH, BHIOHWpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YATH3AIINN.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

¢ OCYIIIECTBIISITh  OOIIEHWE HA ypoKax (U3MKK © BO BHEYPOUHOUH

NeSTEHHOCTH;



e pacCno3HaBaTh NPEANOCBUIKM KOH(DJIMKTHBIX CHUTyallud M  CMAr4arh
KOH(JIUKTBIL;

e pa3BEPHYTO M JIOTUYHO M3j1araTb CBOK TOYKY 3PEHHUS C HMCIOJIB30BAaHUEM
SI3BIKOBBIX CPE/CTB;

e [IOHUMATh U MCIOJIb30BATh IPEUMYILECTBA KOMAHAHON U UHIAWBUAYaIbHOU
paboThI;

e BLIOUPATh TEMAaTUKy M METObl COBMECTHBIX ACHCTBHI ¢ yuy€TOM OO0LIMX
UHTEPECOB U BO3MOYKHOCTEHN KaXKJAOI'0 YIEHA KOJUIEKTUBA;

e [[DUHUMATL LEJIM COBMECTHOW  JIEATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPAUHUPOBATh JEUCTBHUS M0 €€ JOCTHIKEHUIO: COCTAaBIIATH ILUIAH
JEUCTBUH, pacnpelesiTh POJU ¢ YYETOM MHEHUIN y4aCTHUKOB, OOCYK/1aTh
pE3yNbTaThl COBMECTHOM pabOTHI;

¢ OLICHMBATh KAadye€CTBO CBOEr0 BKJIAJa M KaXXIOI'0 YYaCTHUKA KOMaHIbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

e [IPE/UIATaTh HOBBIC IPOEKTHI, OLEHUBATH HJEU C [O3ULHMU HOBHU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

e OCYLIECTBJIATH IIO3UTHUBHOE CTPATETMYECKOE IIOBEJICHUE B PA3JIMYHBIX

CUTyallusiX, TMPOSBIATH  TBOPYECTBO W  BOOOpakeHUEe,  OBbITh
UHUIMATUBHBIM.

PerynsiTuBHbIe YHHBepcaibHbIe YUeOHbIe AeiicTBUS

Camoopranusanus:

e CAMOCTOSITEJIbHO OCYILECTBIIATh MO3HABATEIbHYIO JEATEILHOCTh B 00JIACTH
(GU3MKU ¥ aCTPOHOMUH, BBISIBIISTH MPOOJIEMBI, CTABUTh U (POPMYIHPOBATH
cOOCTBEHHBIE 3a/1a4H;

e CAMOCTOSATENIBHO COCTAaBISATh IUIAH PEIIEHUS PACUETHBIX M KAYECTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUSI MPAKTUYECKON padOThl ¢ Y4ETOM HUMEIOIIHUXCS
pPeCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEATIOYTCHHH;

e 1aBaTh OLICHKY HOBBIM CUTYaIlUsIM;

e PACHIMPATH PAaMKH Y4€OHOTO MpeMETa Ha OCHOBE JIMYHBIX MIPEATIOYTCHUH;

e IeTIATh OCO3HAHHBIN BBIOOP, apryMEHTHPOBAaTh €ro, OpaTh Ha ceos
OTBETCTBEHHOCTbD 33 PELICHHUE;

e OIICHUBATH MIPUOOPETEHHBIN OTIBIT;

e CITIOCOOCTBOBATh (DOPMUPOBAHHUIO ¥ TPOSBICHUIO DPYIAUIMU B 0O0JACTH
(¢U3HUKN, TOCTOSTHHO TOBBIIIATH CBOM 0OpPa30BATENBHBIN M KYyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJbHbIH HHTEJJIEKT:

e 1aBaTh OLICHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTb,

OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;



eBJIAJICTh HABBIKAMM  TIO3HABaTENbHOW  pediiekcMu Kak  OCO3HAHUS
COBEPIIAEMBIX JEHUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMU;
e ICTIOJIb30BaTh MPUEMBI peIeKCUM JIJIsl OLICHKU CUTYyalliu, BEIOOpa BEPHOTO
pelieHus;
e YMETh OLICHUBATh PHUCKU M CBOCBPEMEHHO NPUHUMATH PELICHUS 110 HX
CHIDKCHHUIO;
e IPUHUMATh MOTHUBBI M APTYMEHTHl JPYIrUX MPU AHAIU3E PE3yIbTaTOB
JIEATEIILHOCTH;
e IPUHUMATH ce0s1, TOHUMAsi CBOU HEJIOCTATKH U JIOCTOMHCTBA;
e IPUHUMATh MOTHUBBI M APTYMEHTHl JPYrMX [PU aAHAIU3E PE3yIbTaTOB
JIEATEIILHOCTH;
e PU3HABATH CBOE MIPABO U MPABO JAPYTUX HA OMIUOKH.
B mpouecce nocTHKEHHS JTUYHOCTHBIX PE3YJbTATOB OCBOEHHS IMPOrPaMMBI 10
dbuzuke IS YpOBHS cpeaHero oOmero o0pa3oBaHUs Yy O00yYarOIMXCS

COBEPIIECHCTBYETCS HYMOIMOHAIBHBIH WUHTEIUICKT, IIPEIITOTaratoIni
c(hOpMHUPOBAHHOCTb:
¢ CAMOCO3HAaHWUH, BKJTIOYATIOIIECTO CIIOCOOHOCTH IOHMMAaTh cBOE

AMOIIMOHATILHOE COCTOSIHUE, BUIETh HAIIPABIECHUS Pa3BUTUS COOCTBEHHOM
AMOITMOHAILHOM c(ephl, OBITh YBEPEHHBIM B CeO€;

e CAMOPETYJIMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIHOCOOHOCTH aJanTUPOBATHCA K
AMOIIMOHATLHBIM W3MEHEHUSIM U MPOSIBISATH TMOKOCTH, OBITH OTKPBITHIM
HOBOMY;

e BHYTPEHHEN MOTHBAILIUU, BKIIOUYAIOIIEH CTPEMIICHUE K TOCTUKECHHIO 1IENH U
ycIrexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHUE JCHCTBOBATh, MCXOJs U3
CBOMX BO3MOKHOCTEH;

eOMIIATHUH, BKIIOYAIONMIEH  CHOCOOHOCTh  IMOHWMATh  IMOIMOHAIBHOE
COCTOSIHUE JPYTHX, YYUTHIBATH €ro TMpPH OCYIIECTBICHHH OOIICHHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

e COIMANBHBIX  HABBIKOB, BKIIOYAIOIIUX  CIHOCOOHOCTh  BBICTPAaUBAThH
OTHONICHUS C APYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSBIATH WHTEpPEC U
paspemniaTb KOH(JIUKTHI.

[MPEAMETHBIE PE3VYJIbTATHI
K koniy oOyuenuss B 10 knacce mpeiaMeTHbIE Pe3yibTaTbl Ha YriayOJIEHHOM
YPOBHE JIOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYHAFOIINXCS YMEHUM:

e [IOHUMATh  pPOJb (PU3UKK B  DKOHOMHYECKOW, TEXHOJOTHYECKOM,
AKOJIOTMYECKOM, COLMAIIbHOW W ATUYECKOW cdepax AesTeTbHOCTH
YeJI0BeKa, PO U MECTO (PM3MKU B COBPEMEHHOW HAyYHON KapTUHE MHPA,



3HAUEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIEH, OOBICHUTENBLHON U
MPOTHOCTUYECKOW  (yHKIUH  QuU3MUEeCKOW TEOpUu —  MEXAHUKH,
MOJEKYISIPHON (DU3UKH U TEPMOJUHAMHUKH, POJIb (PU3HUECKON TEOpUH B
(opMHUpOBaHUU MIPEACTABICHUN O (U3NUECKON KApTUHE MUPA;

e pa3JINyuaTh YCJIOBUS MPUMEHUMOCTU MOJENIEH PU3HMUECKUX TENl U MPOIECCOB
(siBJIeHUM): MHEpIMaIbHasl cUCTeMa OTCY€Ta, abCOJIIOTHO TBEPIOE TEo,
MarepuagbHas TOYKa, PaBHOYCKOPEHHOE JBW)KEHHE, CBOOOIHOE MaJICHHE,
abcoyitoTHO yripyrasi jaedopmaius, aOCOIIOTHO YIPYroe U abCOIOTHO
HEYIIPYro€ CTOJIKHOBEHHMS, MOJEIU rasza, KUIKOCTU U TBEPJIOro
(KpUCTAJUIMYECKOTO) TeJa, UjeaabHbIN ra3, TOUYCUHBIN 3apsiji, OJHOPOTHOE
AIEKTPUUYECKOE TOJIE;

epaznuaTh ycCIOBHUS (TpaHUIlBl, 00JACTH) NPUMEHUMOCTH (PUIHUUECKUX
3aKOHOB, MOHMMAaTh BCEOOIMM xapakTep (GyHIaMEHTaJbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCTIOJIb30BAHUS YaCTHBIX 3aKOHOB;

e AHAIM3UPOBATh W OOBSICHATH MEXaHMYECKHUE TMPOIECChl U  SIBJICHUA,
UCIIOJIB3Ysl OCHOBHBIC TMOJIOKECHHUS M 3aKOHBI MEXaHUKH (OTHOCHUTEIBHOCTh
MEXaHUYECKOTO JABWIKCHMS, (OPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
NBIDKCHMS, TpeoOpazoBaHus [amuies Uit CKOPOCTH W TEpeMEIIeHUs,
3aKkOHbl HbIOTOHA, TPUHUUN  OTHOCUTENBHOCTHM ['anuies, 3akoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAaHEHUS MUMITYJIbCAa U MEXaHHYECKOMN
SHEPTUH, CBSI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHUYECKOW SHEpIuH,
YyCIOBUSl paBHOBECUS TBEPAOrO Tena), MPU HTOM HCIOJIb30BaTh
MaTeMaTH4eCKOe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh YCIIOBUS
NPUMEHUMOCTU (PU3NYECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anumnes, BToporo
U TpeTbero 3akoHOB HbIOTOHA, 3aKOHOB COXpaHEHUsS HUMITYJIbCa U
MEXaHUYECKOW HEPruH, 3aKOHA BCEMUPHOTO TATOTEHUS;

e AHATTU3UPOBATh U OOBSCHATH TEIUIOBBIE MPOLIECCHl U SBJICHUS, UCIIOIb3Ys
ocHoBHble monokeHuss MKT wu 3akoHBI MONEKYISIpHOW (UBUKU U
TEPMOAMHAMUKHU (CBSI3b JIaBJICHUS MACAJIBHOTO Ta3a CcoO CpeaHew
KMHETUYECKOM SHEPrUeM TEIUIOBOrO ABMXKEHUS WM KOHLIEHTPAlUHUEH €ero
MOJIEKYJ, CBSI3b TEMIIEpaTypbl BEIIECTBA CO CpPEIHEH KHHETHYECKOMN
SHEPruei TEIIOBOrO ABUYKEHHUS €r0 YacTHUll, CBS3b JABJICHHS UACATbHOTO
raza C KOHIEHTpaUWEd MOJEKYyJl W €ro TeMIepaTypoi, YpaBHEHHUE
MenpneneeBa—Kianeiipona, mnepBbIA 3aKOH TEPMOAWHAMUKH, 3aKOH
COXpaHEHMs] PHEPIHM B TEIJIOBBIX MPOIECCAX), IPU 3TOM HCIOIb30BaTh
MaTeMaTH4eCKOe BbIpaKEHUE 3aKOHOB, yKa3bIBaTh YCIIOBUS
IPUMEHUMOCTH ypaBHeHUsI MenaeneeBa—KnanenpoHa;

e AHAIU3UPOBATH U OOBACHSITH ANEKTPUUECKUE SBJICHUS, UCIIOIb3YSl OCHOBHbIC
MOJIOKEHHUSI U 3aKOHBI  AJEKTPOAMHAMHUKK  (3aKOH  COXpPaHEHUS



ANEKTPUYECKOTO 3apsana, 3aKOH Kynona, MMOTEHINAJIBHOCTD
ANEKTPOCTATUYECKOTO TMOJIsA, IMPUHLHUII CYNEPHO3ULHMHN DIIEKTPHUYECKUX
IIOJIEM, TP ITOM YyKa3blBas YCIOBHsS NPUMEHHMOCTH 3akoHa Kyiona, a
TaK)K€ MPAKTUYECKU BAXKHbIE COOTHOLIEHUWA: 3aKOHBI OMa i ydacTka
e U JUI1 3aMKHYTOM DJIEKTPUYECKOM lenu, 3akoH JIxoynsa—JleHna,
npaswia Kupxroda, 3akonsl @apazaes A 31€KTPOIN3a);

¢ ONIUCHIBATh (PU3UUYECKUE TPOIECCHl U SBJICHHS, HCMOJb3YyS BEJIUYUHBI:
NEPEMEILEHNE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJA U CUCTEMBI TEJI, CUJIIA,
MOMEHT CHWJIbl, JIaBJICHUE, TOTCHIMAJIbHAsA DHEPrus, KUHETHYECKas
SHEpPrus, MEXaHWYecKash SHEeprus, padoTa CUJIbl, LIEHTPOCTPEMUTEIHHOE
YCKOPEHHUE, CHUJIa TSKECTH, CHJIA YNPYIOCTH, CWJIa TPEHHUS, MOLIHOCTD,
SHEPrusl B3aMMOJCUCTBUA Tena ¢ 3emuéil BOMM3U €€ TOBEPXHOCTH,
SHEprusi ynpyroil aedopmanvd TNPYXKUHBI, KOJIUYECTBO TEIJIOTHI,
abcomioTHas TeMIiepaTypa Tena, paboTa B TEpPMOJWHAMUKE, BHYTPEHHSS
SHEPrus WACAIBHOTO OJHOATOMHOTO rasa, paldoTa UACAJIbHOrO rasa,
OTHOCHUTENIbHAsl BJIAXHOCTh Bo3nyxa, KIIJ[ wuaeanbHOro TEmIOBOrO
JNBUTATENIS; DJIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD ANEKTPUUYECKOrO MO,
HaIpPsSOKEHHOCTh MOJs TOYEYHOrO 3apsia WIM 3apsyKeHHOro Iapa B
BaKyyM€ U B JUDJIEKTPUKE, MOTEHUUAN AJIEKTPOCTATUYECKOIrO OIS,
pa3HOCTh  MOTEHLMAJIOB, JJEKTPOABMKYIIAs  Ccujia, CHJIA  TOKa,
HaIpSOKEHWE, MOIIHOCTh TOKA, JJIEKTPUYECKAas] EMKOCTh ILIOCKOTO
KOHJIEHCATOpa, CONPOTUBJIEHUE y4YacTKa LENHU C IMOCIEI0BATEIbHBIM U
napajieJIbHbIM COEIMHEHUEM PE3UCTOPOB, SHEPTHUS NEKTPUUYECKOTO OIS
KOHJIEHCATOPAa;

¢ O0BSCHIATH OCOOCHHOCTH MPOTEKAHUS (PU3UYECKUX SBJICHHN: MEXaHUYECKOE
JNBUKEHHE, TEIJIOBOE JBU)KEHUE YACTHUIL BEILIECTBA, TEIJIOBOE PABHOBECHE,
OpoyHOBCKOe  jaBWXKeHue, Auddy3us, ucCnapeHue, KUIICHHE U
KOHJIGHCAllUs, I[UIABIICHWE W KPUCTAJUIM3allMsi,  HANpPaBICHHOCTh
TEIUIONEPEIaut, 3JIECKTPU3aLMs TEJl, SKBUIIOTCHIMAJIBbHOCTh MOBEPXHOCTH
3apsKEHHOTr 0 MTPOBOIHUKA;

¢ IPOBOJIUTH MCCJIEIOBAHUE 3aBUCUMOCTH OJIHOM (PU3MUECKOW BEITUYHHBI OT
OpYyrol €  HCIOJIb30BaHWEM  MPSMBIX  U3MEPEHHH, TPU  ITOM
KOHCTPYUPOBaTh YCTAaHOBKY, (PUKCHUPOBAaTh pE3yJNbTaThl MOJYYEHHOM
3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BHIAE TpapuKOB C YIETOM
a0COIOTHBIX MOTPEITHOCTEN U3MEPEHUH, JIeIaTh BBIBOJIBI IO pe3yJbTaTaM
UCCIIEIOBAHUS;

 IPOBOJIUTh KOCBEHHBIE W3MEpPEHUsT (U3NUECKUX BEIWYHMH, TPH OTOM
BBIOMpPATh ONTUMAJIBHBIM METOJI U3MEPEHUs, OIICHUBATH Aa0COIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH NPSIMBIX U KOCBEHHbBIX U3MEPEHU;



¢ IPOBO/INTH OMBITHI 1O TPOBEPKE MPEUIOKESHHON THUMOTE3bI: MJIAaHHUPOBATH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHATU3UPOBAThH
MOJTydYeHHBbIE pe3yJabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEeIIOKCHHON
THITOTE3HI;

e COOMIONATH MpaBWiIa 0€30MacHOTO TPYJla MPHU MPOBEIACHUU UCCIIECIOBAHUI B
paMKax  y4yeOHOro  JKCIIEpUMEHTa,  NpakTUKymMa W y4eOHO-
VICCIIEIOBATEIILCKON M NPOEKTHOM JEATEIBHOCTU C HCIOJIb30BAHUEM
U3MEPUTENBHBIX YCTPOICTB U 1a0OPATOPHOTO 000PYIOBaHHUS;

epelIaTh pacy€THBIC 3aJa4ll C SBHO 3aJaHHOW W HESIBHO 3aJaHHON
¢u3ndecKoll MOJENbI0: HA OCHOBAaHHMH aHAlM3a YCJIOBUS OOOCHOBBIBATH
BBIOOp (U3MYECKOW MOJAENH, OTBeUawleld TpeOoBaHUSAM 3ajavd,
OpUMEHATH  (OPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH H  IOCTYJaThl
(U3NYECKUX TEOpHid TPU HCIONH30BAHUH MAaTEeMAaTUYECKUX METOJIOB
pelIeHus 3a/1a4, TPOBOIUTE PAcUEThl HA OCHOBAHUH MMCIOIIMXCS TAHHBIX,
aHAIIM3UPOBATh PE3yJAbTaThl M KOPPEKTUPOBATH METOABl PEUICHHS C
y4ETOM TMOJTYUYEHHBIX PE3yIbTaTOB;

e peIIaTh KAYECTBCHHBIE 3a]]a4H, TPEOYIOIINE MPUMEHEHHS 3HAHUH U3 Pa3HBIX
pa3nenoB Kypca (QU3WMKHA, a TakKe HWHTETpallii 3HAHUH U3 JIPYruX
NPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJa: BBICTPAUBATH JIOTHYECKYIO
IEMOYKY PAcCyKJI€HUI C OTIOPOM HAa U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U GpU3HYECKHe SBICHUS;

¢ CTIOJIH30BaTh TEOPETUYECKHWE 3HAHUA [JI1 OOBSCHEHUS OCHOBHBIX
PUHIIMIIOB paOOThl U3MEPHUTENBHBIX MPHUOOPOB, TEXHUYECKUX YCTPONCTB
Y TEXHOJIOTHYECKUX MPOIIECCOB;

e IPUBOJIMTH MPUMEPHI BKJIaa POCCHUICKUX U 3apYOCKHBIX yUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, B OOBSICHEHHUE MPOIIECCOB OKPYXKAIOIIETO MHUpa, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

e AHAIM3UPOBATh U OLICHUBATH IMOCIEACTBUS OBITOBOM M IPOM3BOJACTBEHHOMN
JESTeIbHOCTH YEJIOBeKa, CBSI3aHHOM ¢ (PU3MUYECKUMHU NpPOIECCaMH, C
HO3ULMNA SKOJIOTMYeCKON O€30MacHOCTH, MPEAICTABICHUN O PalliOHATIBHOM
OPUPOJOTIONB30BAHUM, @ TaKKE Pa3yMHOM HCHOJIb30BAaHUM JOCTHXKEHUIH
HAyKM W TEXHOJIOTUH s JajbHEHIIero pa3BUTUS YEJIOBEYECKOTO
00111eCTBa;

 IPUMEHATHh DPA3JIMYHBIE CIOCOOBI PabOTHI ¢ HHpoOpMaIHe (HU3NIECKOro
COJEp)KaHUSI C HCIOJIb30BAaHWEM COBPEMEHHBIX HMH(DOPMAIMOHHBIX
TEXHOJIOTUH, TPU 3TOM HCIOIb30BaTh COBPEMEHHbIE HH()OPMalMOHHBIE
TEXHOJIOTUM JJI TIOUCKA, TepepabOTKH U TPEabsIBICHUA Y4eOHOH u
HAyYHO-TIOMYJISIPHONW WH(GOPMAITNH, CTPYKTYPUPOBAHUS M HHTEPIIPETAIHH
uH(OpMAIH, TONYYCHHOW U3 PA3IUYHBIX HCTOYHHKOB, KPUTHUUECKH



aHAIM3UPOBATH  NOJYy4aeMyl0  MH(OpPMAUUIO M  OLEHHBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCSA 3HAHWM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA MH(POpMALIUK;

o IPOSIBIISATH OpraHu3allOHHbIE U MO3HABATEIIbHBIC yMEHUs
CaMOCTOSATEJILHOTO ~ NPUOOPETEHHs  HOBBIX 3HAHUW B Ipolecce
BBIMIOJHEHUS IPOCKTHBIX U y4E€OHO-UCCIEA0BATEIbCKUX PadoT;

epaboTaTh B TpYINIE C HCIOIHEHUEM pa3JIMYHBIX COLMAJIBHBIX pOJeH,
IUTAHUPOBATH PA0OTY TPYIIbI, PAMOHAIBHO PACHpPENEsATh AeATEIbHOCTD
B HECTaHJApTHBIX CUTyalUsX, aJ€KBATHO OIIEHUBATh BKJIAJ KAXKIOTO W3
YYaCTHUKOB I'PYIIIbI B PEIIEHHE PACCMAaTPUBAEMON MTPOOJIEMBI;

o IPOSIBJISITE MOTHBALMIO K Oynymied npodecCuOHaNbHOW NEATEIbHOCTH IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPOPUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
Ne HanmeHoBaHMe pa3je/ioB U TeM KoJsmnuecTBo yacoB DJIeKTpOHHbIe (N (POBbHIE)
n/n MPOrpamMmmbl Bcero Konrpoabubie | IlpakTuueckue | 00pasoBaTejbHbIE pecypchl
padoThI padoThI
Pa3znen 1. HAYYHBIA METO/J ITO3HAHUSI TIPUPO/IBI
11 Hayunslif MeTO MO3HAHUS TPUPOABI 4
Hroro no pazneny 4
Paznen 2. MEXAHUKA
2.1 Kunematuka 8 1
2.2 Junamuka 8
2.3 Crartuka TBEPAOro TejIa 4 1
2.4 3aKOHBI COXpaHEHHS B MEXaHUKE 5 1
Hroro no pazaeny 25
Pazaen 3. MOJIEKYJISAPHASI ®U3NKA U TEPMOJIMHAMHUKA
3.1 OCHOBBI MOJNEKYIISIPHOKHHETUIECKON TEOPHH 12 1
3.2 Tepmoaunamuka. T erioBbIe MaIIMHbBI 16 1
3.3 ArperatHble COCTOSIHHS BeliecTBa. Pa3oBbie 12 1
TIePEXOMIbI
Hroro no pazaeny 40
Pa3nen 4. QJEKTPOJAUHAMMUKA
4.1 DIIEKTPUYECKOE TTOJIE 19 1
4.2 TToCTOSHHBIN 2IEKTPUUECKHIA TOK 20 1
4.3 Toku B pa3nuyHBIX cpeaax 4
Uroro no pazneny 43
Paznen 5. PUSHUECKUI MPAKTUKYM
5.1 ‘ Du3MYeCKUi MPAKTUKYM 16 16
Uroro no pazneny 16
PeszepBHOE Bpems 8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 8 16




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoaunuyecTBo 4acoB

KoHTpoabHbI

Bcero
e padoThI

IIpakTuyecku
e paboThbI

Jara
U3y4eHu
s

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Odmsuka — pyHIaMEHTaIbHAS HAYKa O TIPUPOJIC.
HayuHbIi1 MeTO TO3HAHUS M METO/IBI UCCIIEIOBAHUS
(bU3NYECKUX SIBIICHUN

LLOK, P3LLI

OKCIIEpUMEHT U TeOpHsl B MPOLIECCE TO3HAHUS
npupozpl. Habmonenue u skciepuMenT B (pU3HKe

LLOK, P3LLI

CrniocoObl n3MepeHust PU3NIECKUX BETHUIHH.
AOCOJIOTHASI U OTHOCUTENBHAS MOIPEITHOCTH
U3MepeHui (PU3NUECKUX BEIUYUH

MopnenupoBanue B ¢usuke. Porb U MecTo QU3UKH B
(hOopMHUPOBaHUM COBPEMEHHON HAyYHOM KapTHUHBI
MUpa, B IPAKTUYECKOHN JEATEIHLHOCTH JII0IeH

LIOK,P3LU

Mexanuueckoe gBukeHue. Cucrema orcuera.
OTHOCHUTENBHOCTh MEXaHUYECKOTO JIBIKCHUSL.
[psimas u oOpaTHas 331241 MEXaHUKH

Panuyc-BekTop MaTepuanbHOM TOUKH, €0 IPOEKLNUH
Ha ocu koopauHart. Tpaekropus. Ilepemenienue.
Ckopocts. VX npoeKIuy Ha Ocu KOOpAUHAT

LIOK,PaLU

PaBHOMEpHOE NPSAMONMHENHOE IBUKEHUE.
I'papmueckoe onvcaHne paBHOMEPHOTO
MIPSIMOIMHEHHOT O IBIKEHUS

CrnoxeHue mnepeMerieHuii u ckopoctei. Pemenne
3aj1a4

LIOK,PaLU

HepaBHomepHOe nBMKeHHE. MTHOBEHHAs! CKOPOCTb.
VYckopenue. IpsMonHeHOe TBUKEHUE C
MIOCTOSIHHBIM ycKopeHueM. ['paduyeckoe ormcanue
TIPSAMOIMHEWHOTO IBM)KEHHUS C IOCTOSTHHBIM
YCKOpEHHEM

LIOK,PaLU

10

CBobonHoe maieHne. Y CKOpeHHe CBOOOIHOTO
najieHus. JIBrKeHue tena, OpOIIEHHOTO O YIJIOM K
TOPU30HTY.

LLOK,P3LL

11

KpuBonuneiinoe nrmxenue. JIBrxeHue mo
OKPYKHOCTH. YTJIOBasl U JIUHENUHAs! CKOPOCTb.
Ilepnon u yactora. LIeHTpOCTPEMUTENBHOE U MTOJTHOE

LLOK,P3LL




YCKOpEHHe

12

Pemenue 3aga4d no reme "Kunemaruka"

13

ITepBwiif 3akon HetoToHa. MHEpIMalbHBIE CHCTEMBI
orcuéra. [IpuHnun orHOcUTENbHOCTH [ anumest.
Bropoii 3akoH HeloTona. Macca

LLOK, P3LL

14

Bsaumopneiictue Ten. Tperuii 3akoH HeroToHa.
[Ipuniun cynepnosunuu cui. Pemenue 3a1ad Ha
IIpUMeHeHHe 3akoHoB HproToHa

LLOK, P3LL

15

3aKoH BceMUpHOro Tsarotenus. Cuiia TSHKECTH
YCKOpEHHE CBOOOTHOrO MaACHHUS

LLOK, P3LL

16

JIBmkeHne HeOCCHBIX TNl M UX MCKYCCTBEHHBIX
cnyTHUKOB. [lepBas kocMuYecKas CKOPOCTh. 3aKOHBI
Kennepa

17

Cuna ynpyrocrtu. 3akoH I'yka. Bec Tena

18

Cua tpenus. [Ipupona v BUABI CUIT TPEHUSL.
JIBUKeHME B JKUIKOCTHU U T'a3e C YUETOM CUJIbI
COIIPOTHUBJIEHUSI CPEbl

LIOK,P3LU

19

Hagrnenue. ['mapocrarndeckoe napienue. Cuia
Apxumena

LIOK,P3LU

20

A6comotHo TBepaoe Teno. [loctynarensHoe u
BpaIaTeJIbHOE JBIKEHHUE TBEPOTO Tena

LIOK,PaLU

21

MoOMEHT cuilbl OTHOCUTEIBHO OCH BpaleHus. [lnedo
CHJIBI

22

CroxxeHue cull, IPUIOKEHHBIX K TBEPAOMY TEIy.
lenTp TsxecTu Tena. Y caoBUs paBHOBECUS
TBEpAOro Tena. Buasl paBHOBECHSI

23

Pemenue 3amad no teme «/lmHaMuKka 1 cTaTHKa
TBEPJOTO TeIa

24

O6o01eHre u cucteMaTu3anus 1o teme "JluHamuka.
CraTrka TBeporo rena”

25

HNmMnynbe MaTepuanbHOW TOUYKH, CUCTEMBI
MaTepHalbHBIX Touek. LIeHTp Macc cucremsl
MaTepHaIbHBIX TOUEK. Teopema 0 IBMKEHUH IIEHTpa
Macc

LIOK,PaLU

26

Wmmynbe cuitbl 1 M3MEHEHNE NMITYIIbCa Tema. 3aKOH
COXpaHCHHMS IMITYyJIbca. PeakTHBHOE ABIKEHHE

27

CBs13b pabOTHI HENOTEHIIUAIBHBIX CHJI C U3MEHEHUEM
MEXaHHYIECKON SHEPTUU CUCTEMBI Tell. 3aKOH
COXPAHEHUSI MEXaHUYECKOH YHEPTHU

LLOK,P3LL

28

Vpyrue v HEyNpyrue CTONKHOBEHUS. Y paBHEHUE




bepuymnu 11st uneanbHON XKUIKOCTH

O000111eHNEe U CUCTEMATH3ALM 110 TeME "3aKOHBI

29 COXpaHEHHUs B MeXaHuke" 1
PazBuTHe IpencTaBieHnii 0 MpUpoIE TEIIOTHI.
30 1
OcHosHble nonoxenust MKT.
31 Macca u pa3mepsl MoJiekyl (atomoB). KomuuectBo 1
Bemectna. [locrosiHHas ABorapo
Temmnepatypa. TeroBoe paBHoBecue. [1lkana
32 [enscus 1 LIOK,P3LL
33 W neanbHeblit Ta3. [a30BbIe 3aKOHbI 1 LIOK,P3LL
VYpasuenune MenneneeBa-Knaneiipona. Pemenune
34 sanau 1 LOK,P3LU
35 AbcomoTHas TemnepaTypa. 3akoH J{anbToHa 1 LOK,P3oLL
36 H3onporiecchl B IeaIbHOM T'a3e C MOCTOSHHBIM 1
KOJIMYECTBOM BEIECTBA
37 I'pacdmueckoe mpeacTaBiieHnEe H30MPOLECCOB! 1
U30TepMa, U30Xopa, n3odapa
38 OcroBHoe ypaBHeHne MKT 1
CBs13b a0COIIIOTHOM TeMIEpaTypbl
39 TepMonHHaMI/lquKoﬁ CHCTEMBI €O cpenHen 1 LIOK, P3LLI
KUHETHYECKOM SHEpruel nocTynarelIbHOro
TETUIOBOT'O JIBMKEHUSI €€ 4acTuIL
40 O00011eHrEe U CUCTEMATHU3ALMs 3HAHUN 110 TEME 1
"OcnoBel MKT"
41 KourposnbHas pa6ora Nel 1o Teme "OcHosbl MKT" 1
Tepmoaunamuueckas cuctema. BHelnue u
42 BHYTpeHHUE napaMmerpsl T/l cucteMmsl Kak cpeaHue 1 LIOK, P3LLI
3HA4YEHMs BEMUHUH, ONHUCHIBAIOIINX €€ Ha !
MHUKPOCKOIIHYECKOM YPOBHE
HyneBoe Hauano tepMoanHaMUKU. TEIIOBOEMY
43 paBHOBecHe. MoJienb HACAIBHOIO I'a3a B 1
TEPMOJMHAMUKE. Y CIIOBUSI IPUMEHUMOCTH 3TOU
MOJIETH
VYpaBHenue MenzaeneeBa-Knaneiipona u BeIpakeHUE
44 JUIs BHyTpEHHEH dHeprun. KBasucraTHdeckue u 1
HECTaTUIECKHE MPOIECCHI
OnemeHTapHas paboTa B TEPMOAMHAMUKE.
45 Beruncienure paboTsl 110 rpaduKy nporecca Ha pV- 1
JrarpamMMe
46 Temnonepenaya Kak crrocod N3MEHEHHsI BHyTPEHHEH 1




sHeprun T/I cucremsl Oe3 coBepuieHus pabOTHI

a7 KonBek1ys1, TEMI0MpOBOAHOCTD, N3ITy4EHNE
KonngectBo Temnotel. TemnoéMKocTs Tena.

48 VaenbHas U MONSPHAs TEIIOEMKOCTU BEILECTBA.

Y penbHast TeIoTa CropaHust TOILUTHBA

49 Pacuér xonuuecTBa TEIUIOTHI IPU TEILIONEpEaUe LOK,PoLL

50 [TonsTHe 00 agmabaTHOM Tporiecce. [lepBbIii 3aKoH LIOK, P3LL
TEPMOIUHAMUKU ’

51 KonuuecTBo TemnoTs 1 pabota Kak Mepsbl LIOK,P3LLI
u3MeHeHus BHyTpeHHer sHepruu T/I cuctemsl ’
Bropoii 3aKkoH TepMOTUHAMUKH JIs1 PABHOBECHBIX U

52 HEepaBHOBECHBIX TporieccoB. HeodpaTumocts LOK,P3LU
NPUPOIHBIX MPOILIECCOB

53 [punIMITeEl qeiicTBUSA TeIUTOBBIX MamuH. KITJ] LOK,PoLL

54 Maxkcumanshoe 3Hauenre KI1JI. Iuxn Kapro LLOK,PoLU
DKOJIOTUYECKHE ACTIEKTHI MCIOJIL30BAHNS TEIUIOBBIX

55 nsurareseil. TeroBoe 3arpAa3HeHUe OKPYKaromen LIOK,P3aLU
cpensl

56 O00011eHrEe U CUCTEMATHU3aLMs 3HAHUN 110 TEME
"Tepmonuaamuka. TernoBsie MamuHb!"

57 Konrponbhas pabora Ne2 1o teme
"Tepmonunamuka. TernoBsle MauHb!"

58 [MapooGpazoBanue u koHIeHcalus. Mcnapenue u
KUneHue. Y ielibHask TeIIoTa napoodpa3oBaHus
HacrImmeHnHble 1 HEHACHIIIIEHHBIE MTAPHI.

KauecTBeHHast 3aBUCHUMOCTB IFIOTHOCTH U IaBJICHUS

59 HaCHILIEHHOTO Mapa OT TEMIEPATYPBI, HX LIOK, P3LL
HE3aBHCUMOCTh OT 00bEMa HACHIILIEHHOT'O Mapa. !
3aBUCHMOCTh TeMIIepaTyphl KUIIEHUS OT JaBJICHUS B
KUJIKOCTH

60 BrnaxHocTs Bo3myxa. AGCOMOTHAS U OTHOCHUTENbHAS
BIIQYKHOCTh

61 TBépnuuHas rurueHanoe teno. Kpucrammueckue u LIOK, P3LLI
amop(HbIe Tera. AHH30TPOINHUS CBOWCTB KPHCTAILIOB !

62 [InaBnenue u Kpuctauuzauus. Y IenbHas TEIUIOTa LIOK, P3LL
mrasneHns. Cyonumans ’
Hedopmarun TBEpmOTO Tena. PacTsokeHne u cxaTne.

63 Casur. Moayns FOura. Tlpenen ympyrux LUOK,P3LU
nedopmanmit

64 TennoBoe paciupeHue KUIKOCTEH U TBEPIBIX TEIL.




AHFapMOHI/BM TEIUIOBLIX KoJieOaHuit HaCTHI
BCIICCTBA

65 [IpeobpazoBanue 3Hepruu B (pa3oBbIX mepexoaax

66 YpaBHEHHE TEIIOBOro Gamanca
[ToBepxHOCTHOE HaTshkeHUe. KannspHele

67 siBieHus. JlaBieHue o UCKpUBJIEHHOM LOK,PoLL
TOBEPXHOCTHIO JkuaKocTu. Popmyna Jlamnaca
O0o0mieHne 1 cucTeMaTr3alys 3HaHUH 110 TeMe

68 "ArperaTHble COCTOSHUS BeliecTBa. Da3oBble
nepexoJinl"

69 Konrponbnas pabora Ne3 o reme "ArperarHole
cocTosiHus BenlecTBa. PazoBble nepexos!"”

DJekTpu3anys Ten u e€ MpOosIBIICHNUSI.

70 Onekrpuyeckuii 3apsz. JBa BUIa DIEKTPHIECKUX LIOK,P3LLI
3apsanoB. [IpoBOAHMKY, TUANEKTPUKU U ’
HOJIYITPOBOJAHUKHU

71 DneMeHTapHBIN SJEKTPUYECKUH 3apsi. 3aKOH
COXPaHEHHs! SJICKTPUIECKOro 3apsija

72 BsaumopeiictBue 3apsinoB. ToueuHsle 3aps/abl. 3aKOH

LOK,PaLU
Kynona
Onextpuueckoe noie. Ero neiictBue Ha

73 LOK,PoLU
IEKTPUUECKUE 3aPsIbI
Hanpspx€aHocTb anekTpudeckoro noss. [IpoOHbIi

74 3apsi. JIMHUY HANPSDKEHHOCTH DJIEKTPUYECKOTO
nonsg. OTHOPOJHOE IEKTPHUUECKOE MONIe

75 [ToTeHIMaIbHOCTh 3MEKTPOCTATUUECKOTO MOJS.

Pa3HOCTh MOTEHIMAJIOB U HANPSKEHHE
[oreniuanbpHas sHEprust 3apsiza B

76 3J1eKTpocTaTHyeckoM none. IoTeHuuan
JIEKTPOCTATHYECKOT0 MOJIS

77 CB3b HAIPSHKEHHOCTH TOJISI U PA3HOCTH
TIOTEHIINAJIOB JUIS JJIEKTPOCTATHIECKOTO OIS

78 TTpMHIMI CYTIEPTIO3UIIMHN SIEKTPHYECKHX MONEN

79 ITone Toueunoro 3apsiga. [lone paBHOMEpPHO
3apshKeHHON cdepsl
[Tone paBHOMEPHO 3apsHKEHHOTO IO 00BEMY IIapa.

80 TTone paBHOMEPHO 3apsHKEHHON OECKOHETHOM
TUIOCKOCTH

81 IIpoBOAHMKY B 3JIEKTPOCTATHUECKOM MOJIE. Y CIOBHE LIOK, P3LL

PpaBHOBECHS 3apsia0B




Z[I/IZ)J'IGKTpI/IKI/I 1 NTOJTYIIPOBOJHUKHU B

82 1 LUOK,P3LU
JIEKTPOCTATHYECKOM I10JIe
83 Konnencarop. DneKTpoéMKOCTh KOHJIEHCATOPA. 1 LIOK,P3LLI
3J1eKTPOEMKOCTb INIOCKOT0 KOHAEHCATOPA ’
84 [MapamnensHoe coeMHEHNE KOHJIEHCATOPOB. 1 LIOK,P3LLI
[ocnenoBarenpHOE COEAMHEHNE KOHJICHCATOPOB ’
85 DHeprus 3apsHKEHHOr0 KOHAeHcaTopa 1 LOK,PoLL
JIBI>KeHUEe 3apsHKEHHOM YaCTHIBI B OTHOPOIHOM
86 AJIEKTPUYECKOM I10J1e 1 LOK,P3L
87 O0o0meHne 1 cucTeMaTn3alys 3HaHUH 10 TeMe 1
"Dnekrpuieckoe noie"
88 Konrponbhas pabora Ne4 1o teme "DiekTpuueckoe 1
none"
89 Cuna toka. IlocTossHHBIHN TOK. Y CIOBUA 1
CYIIIECTBOBAHUsI MOCTOSIHHOTO DJIEKTPHYECKOr0 TOKA
90 Wcrounuku Toka. Hanpsoxenne u DJC 1 LIOK,P3aLL
91 3akon OMa 11 ydacTKa enu. DNeKTpUIecKoe 1
CONPOTHUBJICHUE
3aBUCHMOCTH CONPOTUBIICHUS OJHOPOAHOTO
92 IPOBOJIHUKA OT €T'0 [UTHHBI U IUIOMIAIH TTOIIEPEIHOTO 1 LIOK,P3LU
CEUCHHUS
93 VYV enpHoOE CONPOTUBIIEHHUE BellecTBa. Pemenue 1
3a1a4
94 [NocnenoBarensHOE, apauieIbHOE, CMELIAHHOE 1
COeJJMHEHHUE POBOJAHIKOB
95 Pacuér pa3BeTBIEHHBIX NEKTPUUECKUX LIETIEH. 1
[paBuia Kupxroda
2 Pa6ora anexrprueckoro Toka. 3akoH Jxoyms — 1 LIOK, P3LL
Jlenna ’
97 MoMHOCTb 3JEKTPUYECKOr0 TOKa. TeroBas 1 LIOK, P3LLI
MOIITHOCTb, BBIIENIsieMasi Ha PE3UCTOpE ’
98 DJIC 1 BHYTpeHHEe CONPOTHBIEHHE UCTOYHUKA TOKA 1 LLOK,P3LWL
99 3axoH OMa ay1s TONTHOH (3aMKHYTOH) 3IEKTPHYECKON 1 LIOK, P3LL
enu ’
100 MOIIHOCTb HCTOYHHKA TOKA 1 LLOK,P3LL
101 KopoTkoe 3ambIkanue 1 LOK,P3LU
102 KonaeHcarop B ey IOCTOSHHOIO TOKa 1 LIOK,PaLU
103 Pemenvie 3amad mo teM e «II0CTOSHHBIH TOK 1
104 Pemrenue 3amag mo teme "TloCTOSHHBIM 1




SJIEKTPUYECKUH TOK"

105

Pemenue 3aga4 nmo reme "IlocToOAHHEBIA
ANEKTPUYECKHHA TOK"

106

Pemenue 3amad no reme "IlocTosHHEIN
SNEeKTpUYECKUH TOK"

107

O0o0mieHne 1 cucTeMaTH3alus 3HaHUH 110 TeMe
"[locTosIHHBIN 3NIeKTpUYecKUil TOK"

108

Kontpomnsnas padora NoS5 mo teme "[locToSHHBIN
SJIEKTPUYECKUI TOK"

109

DeKTpUUecKas MPOBOAUMOCTh Pa3IMYHBIX BEIIECTB.
DNIEeKTpUUECKUN TOK B MeTayax.
CBepXnpoBOJIUMOCTD

110

DJIeKTpUYECKHd TOK B paCTBOPAxX M paciuiaBax
aneKTponuTOoB. 3akoHbl Dapajes Ui JIeKTPoIn3a

111

DneKkTpuuecKkui ToK B razax. [lnazma.
DJeKkTpudecKuii TOK B Bakyyme. BakyymHble
npuOopbI

112

DJeKTpU4ecKHit TOK B MOIYIPOBOTHHUKAX.
[TonynpoBOAHUKOBBIE IPHOOPHI

113

OuU3HYECKHI MPAKTUKYM 110 TeMe "M3MepeHne CHiIbl
TOKA W HaIIPSHKEHMS B LIETIH IIOCTOSHHOTO TOKA IIPU
HOMOLIM aHAJIOTOBBIX U HU(POBBIX H3MEPHUTETBHBIX
npubopoB”

114

Ou3nUecKuil MpakTUKyM 1o teme "N3ydenue
HEPaBHOMEPHOT'O JBIKEHUS € LIEIBIO OIIPEeeeHUs
MTHOBEHHOM CKOpOCTH"

115

Om3uueckuii mpakTukym 1o teme "HMccaemoBanne
3aBUCUMOCTH ITyTH OT BPEMEHH IPH
PaBHOYCKOPEHHOM JBIDKEHHU"

116

Om3NUECKH MPAKTUKYM 110 TeMe "M3ydenne
JBIDKEHIS Tella, OPOIIEHHOT 0 TOPH30HTAIBHO"

117

Om3NUECKH MPAKTUKYM 110 TeMe "M3ydenne
JBIDKEHUS TeJIa TI0 OKPY)KHOCTH € ITOCTOSHHOM 110
MOJIYIIO CKOPOCTBHIO "

118

Om3nueckuii mpakTukym mo teme "Ilposepka
THIIOTE3BI O HE3aBUCHMOCTH BPEMEHH JABUKCHUS
OpycKa 110 HaKJIOHHOH IIJIOCKOCTH Ha 3aaHHOE
paccTOsIHAE OT €r0 MaccChl"

119

OW3NUECKHI TPAKTUKYM I10 Teme " M3yueHne
JBIDKEHUS CHCTEMBI TeJl, CBS3aHHBIX HUTBIO,
TIePeKNHYTON uepe3 JIErkuii 611oK"




dusnueckuil MpakTUKyM 1o teme "HM3Mepenue

120 K03 (PUIMEHTA TPEHUSA 10 BETMYMHE YTIIOBOTO 1 1
ko3 dunmenra 3apucumoctu Frp(N)"
dusnuecKkuil mpakTukyMm 1o teme "H3ydenue

121 YCTOIYUBOCTH TBEPOrO TENA, MMEIOIIETO IIIOMANb 1 1
onops!"

122 dusnueckuil mpakTukyMm 1o teme "M3mMepenue 1 1
KMHETHYECKON SHEPruy Tena Mo TOPMO3HOMY nyTH"
dusnueckuil mpakTukyMm no teme "M3yuenue

123 1306apHOro mponecca” 1 1

124 dusnueckuii mpakTukym no teme "HMccaenosanue 1 1
npoliecca OCThIBaHMs BellecTa"

125 DuU3NUECKH TPAKTUKYM 110 Teme «H3Mepenue 1 1
k03 hUIIHEHTa TOBEPXHOCTHOI'O HATSKCHHUS
dusnuecKkuil MpakTUkyMm 1o teme "M3yuenue

126 NPOTEKAHUS TOKA B LETH, COIepKaleit 1 1
KOHJeHcaTop"

127 dusnueckuil MpakTukyMm 1o teme "M3mepenue 1 1
YAEIBHOTO COIPOTUBJICHHUS IPOBOJHUKOBY

128 duznveckuii npakTUKyM 1o Teme "HabnroneHne 1 1
anekrponuza "

129 O00011eHNE U CUCTEMATHU3ALIMS 10 TEME
«Kunematuka»

130 O0001IeHNE U CHCTEMATH3ALA IO TEME
«JluHaMukay

131 O0001eHne n cucreMaTu3anus mo reMe « Cratuka u
3aKOHBI COXPAHEHHUS)

132 O0001IeHNE U CHCTEMATH3ALMA IO TEME
«MonekysipHO KHHETHIECKasi TEOPHs»

133 O0001IeHNE U CHCTEMATH3ALMS IO TEME
«TepMonuHamMuka»

134 O0001IeHNE U CHCTEMATH3ALMS IO TEME
«DIEKTPUIECTBO»

135 Pa6ora ¢ TekcTaMu (PU3HYECKOTO COAEPIKAHUS PaWW

136 Pa6ora ¢ TekcTaMu (PU3NYECKOrO COAEPKAHUS PO

OBUIEE KOJIMYECTBO YACOB I10 136 85 16

ITIPOTPAMME
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