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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma 1o ¢u3uKe Ha ypOBHE CPEAHEro 00IIero oopazoBaHus pa3paboTaHa Ha OCHOBE
MOJIOKEHUH U TpeOOBaHUI K pe3ylbTaTaM OCBOEHHUS OCHOBHOI 00pa30BaTeIbHOM MPOrpaMMbl,
npeacraBieHHblx B PI'OC COO, a Ttakke ¢ yuérom denepanbHOW pabodeid MporpaMmbl
BocriuTanus u Konnenuuu npenonaBanust yueOHoro npeamera «®dusnka» B 00pa3oBaTeIbHBIX
opramm3anusax Poccuiickoit  ®eaepanuu, peamu3yiONIMX OCHOBHBIE  00pa3oBaTEIIbHBIE
IPOrPaMMBI.

[Iporpamma 1o ¢Qusuke omnpenenser o0sA3aTeTbHOE IPEAMETHOE  COJAEpIKAHUE,
YCTAQHABJIMBACT PEKOMEHYEMYIO IIOCIIEAOBATEIFHOCT M3YYCHHS TEM M Ppa3fesioB y4eOHOro
npeaMeTa ¢ y4€TOM MEKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH Y4eOHOT 0 Ipolecca,
BO3paCTHBIX 0cOOeHHOCTeH oOyuaromuxcs. [IporpamMma no gusuke gaét npeacTaBieHUE O LEX,
coJiep>kaHuu, o01el cTpateruy o0ydeHus, BOCHUTAHUS U Pa3BUTHS OOYUaIOLIUXCS CPEICTBAMU
yaeOHoro npeamera «Pus3uka» Ha yriiyOaEHHOM YPOBHE.

N3yuenne kypca QU3MKK yrIyOJEHHOTO YPOBHSA TIO3BOJIIET pPEATM30BaTh 3aqaud
npodecCHoHaNbHOM OpPHEHTAllMY, HANpPaBICHO Ha CO3JaHHME YCIOBUW JUIsl MPOSBICHUS] CBOUX
WHTEJJICKTYadTbHBIX W TBOPUYECKHUX CIOCOOHOCTEH KaXIbIM OOYYarolIMMCS, KOTOpbIE
HEOOXOAUMBI Il TPOJOJDKEHUST O00pa3oBaHMs B  OpPraHU3alUsaX MNpoQecCHOHATHLHOTO
00pa30BaHus MO Pa3IMYHBIM PU3UKO-TEXHUIECKUM U HHXCHEPHBIM CIICIIUATIEHOCTSIM.

B mporpamme mo ¢usmke ompenensroTcs IUIaHUPyeMble pe3ylbTaThl OCBOCHUS Kypca
¢bu3KKYM Ha YpOBHE CPEAHEr0 00IIero 00pa30BaHUs: IUYHOCTHBIE, METAIIPEIMETHBIE, IPEIMETHBIC
(Ha yrny6néHHOM ypoBHE). HaydyHO-METO10IOrHUeCKOi OCHOBOM TSl pa3paboTKu TpeOOBaHUH K
JMYHOCTHBIM, METANPEJIMETHBIM U IIPEIMETHBIM pe3yJbTaTaM OO0YyYarolIMXCs, OCBOMBIIMX
nporpaMmy mo (U3MKE Ha YpOBHE CpeJHEro o0Iiero oopa3oBaHus Ha YrIyOJIEHHOM YpPOBHE,
SBIISIETCS. CUCTEMHO-/1€ATEIbHOCTHBIN MOAXO/I.

[Tporpamma o (usmke BKIIOYAET:

IUTAHUPYEMBbIE Pe3yJIbTaThl OCBOCHHUS Kypca (U3HUKHU Ha YyIIIyOJIEHHOM YpPOBHE, B TOM YHCIIE
IpeIMETHBIE PE3YIbTAThI IO roj1aM O0yUEHUs;

coJiepkaHue yueOHoro npeamera «Pu3uKay 1mo rogaM o0ydeHus.

[TporpamMa 1o Qu3MKe HMEeT HPUMEpPHBIM XapakTep M MOXeT ObIThb HCMOJIb30BaHA
YUUTEISIMU (PU3UKU JUIsSI COCTABIIEHUSI CBOMX Pa0OUUX MPOrpamMM.

[IporpaMmmMa 10 (u3MKE HE CKOBBIBAET TBOPYECKYIO HWHUILMATUBY YUWUTEIeH U
IIPEIOCTABIAET BO3MOXHOCTH JUISl pEaju3alud pPA3IMYHBIX METOJMYECKHUX TOIXOIO0B K
IpernoiaBaHuio (PU3UKM Ha YIiTyOJIEHHOM YpOBHE IIPH YCIOBUU COXPAHEHUS 00s3aTeIbHON YacTH
coJiep’KaHus Kypca.

®du3nka Kak HayKa 0 HanboJiee 00IMX 3aKOHAX MPUPOJIBI, BBICTYIIAs B KAU€CTBE YIEOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIH BKJIaJ B CHCTEMY 3HaHUH 00 OKpy’KarolleM MUpe.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3HMUYECKHe 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SBJIECHUH, H3y4aeMbIX
XuMmHel, ouonoruel, ¢usmdeckoit reorpadueir u acrponomueit. Mcnonp3oBaHue W akTHUBHOE
npUMeHeHHe (U3UYECKUX 3HAHUM ONpenenauiio Xapakrep U OypHOE pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUH B cdepe D3HEpPreTHKH, TPaHCIOPTa, OCBOEHUS KOCMOCA, IIOJyYeHHs] HOBBIX
MaTepuaioB C 3aJaHHBIMU cBoWcTBaMU. WM3yuyeHue (UMK BHOCUT OCHOBHOW BKJaa B
(dbopMHpOBaHNE €CTECTBEHHO-HAYYHON KapTHHBI MUpa 00y4aroiierocs, B popMUpoBaHUE YMEHUI
NPUMEHATHh HAyYHBIH METOJI TO3HAHUS MPH BHIIIOJTHEHUN UMHU Y4EOHBIX HCCIIEIOBAHUH.

B ocHOBY Kkypca (HU3UKH Ha yPOBHE CPEAHEro OOIIEro oOpa3oBaHMs MOJIOKEH PSAA UACH,
KOTOpBIE MOKHO paccCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.



Hoesn yenocmnocmu. B cOOTBETCTBUU C HEM KypC SIBJISIETCS JIOTHYECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX paslesioB (PU3UKHU, BKIIOYAET KAaK BOMPOCHI KIACCHYECKOH, TaK U
COBPEMEHHOM (DU3UKH.

Hoes zenepanuzayuu. B cooTBeTCTBUY C HEMl MaTepuall Kypca GU3MKH 00beIMHEH BOKPYT
¢usnueckux Tteopuil. Beaymum B Kkypce sBisercs (GOpMHpPOBaHHME IPEACTaBIECHUH O
CTPYKTYPHBIX YPOBHSIX MaTEpUH, BELIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE peanuzanus npeanosaraet UCIoJib30BaHUE r'yMaHUTapHOTO
noTeHuana (pU3NYecKoi HayKH, OCMBICICHHUE CBSI3U pa3BUTHUS (PU3MKH C pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMU, HPABCTBEHHBIMHU U HKOJIOTHUECKUMHU NTPOOIeMaMH.

Hoesn npuxnaonou nanpasnennocmu. Kypc pusuku yriryon€HHOro ypoBHS mpernoaaraet
3HAKOMCTBO C IIUPOKAM KPYTOM TEXHHUYECKUX M TEXHOJOTMUYECKHX NPUIOKEHUN H3y4EHHBIX
Teopuil M 3akoHOB. Ilpm 3TOM paccMaTpuBarOTCs Ha ypOBHE OOIIMX MPEACTaBICHUN H
COBPEMEHHbIE TEXHUYECKHE YCTPOUCTBA, U TEXHOJIOTHH.

Hoea 3Konocuszayuu peanusyercs IOCPEICTBOM BBEACHUS 3JIEMEHTOB COJIEp)KaHuUs,
NOCBAUIEHHBIX 3KOJIOTMYECKHM Tpo0iIeMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CYX/IeHUs MpoOJIeM PallMOHAIBHOTO IPUPOIONIOJIB30BAHUS U
9KOJIOTHYECKOI 0€30MMacHOCTH.

OcBoeHue conepKaHus MPOrpaMMBbl 10 (PU3UKE TOJHKHO OBITH MOCTPOSHO HA MPUHITUIIAX
CHCTEMHO-IEATEIBHOCTHOTO moaxo/a. st GU3uKM peann3aius 3TUX MPUHIUIIOB 0a3upyeTcs Ha
UCIOJIb30BAaHUU CaMOCTOSTEIbHOTO AKCIEPUMEHTa KaK IOCTOSIHHO JeicTBYyromero Qaxropa
yuebHoro nporecca. i yrinyOoaéHHOTro ypoBHS — 3TO CUCTEMA CAMOCTOSITEIIbHOI'O YUEHUUECKOTO
OKCIIEPUMEHTA, BKJIIOYAIOUIETO (DPOHTANBHBIE YYEHHYECKHE OIBITHI NMPH H3yYCeHHH HOBOTO
marepuaia, JabopaTopHbsie paboTel  paboThI MpakTHKyMa. [Ipy 5TOM BO3MOXKHBI J1Ba CIIOcO0a
peanu3anuy GU3NIECKOro MpakTUkyMa. B nepBom ciydae npakTHKyM IIPOBOAUTCS MO0 B KOHIIE
10 u 11 knaccoB, 1100 mocie NepBOro U BTOPOTO MOJYTOJUH B KaXKI0M U3 3TUX KiaccoB. Bropoit
crnoco0 — 3TO MHTerpanus paboT NpakTUKymMa B CHUCTEMY JIa0OpaTOpHBIX paboT, KOTOpEIE
IPOBOASATCS B Mpolecce M3ydeHus pasnena (temsl). Ilpu sToM mox paboTamu mpakTHKyMma
IIOHUMAETCs CaMOCTOATEIbHOE HCCIEIOBaHME, KOTOpPOE MPOBOJUTCS IO PYKOBOJCTBY
CBEPHYTOr0, 0000IIEHHOTO BUa O€3 MOIIaroBOil HHCTPYKIHH.

B nporpamme o ¢usmke cucreMa yaeHHYECKOTO SKCIIEPUMEHTA, JTAOOpaTOPHBIX padoT U
NpaKTUKyMa MPEJICTaBIeHA €NHBIM MTepeYHeM. BBIOOp TeMaTHKH JUTsl 3TUX BHIIOB YICHUYECKHX
NPAaKTUYECKUX PAabOT OCYLIECTBISETCS Y4aCTHMKaMM 0Opa3oBaTENbHOrO IMpolecca MCXOIs U3
0COOEHHOCTE TMOYpOYHOTrO IUIAHMPOBAaHUS M OCHalleHus kabuHera ¢usuku. [lpu sToM
o0ecrieynBaeTcsl OBNAJICHUE OOYYAIOUIMMHUCS YMEHUSMH IPOBOJUTH TIPSIMBbIE M KOCBEHHBIE
U3MEpPEHUs, MCCICIOBAHUS 3aBHUCUMOCTEH (M3NYECKUX BEIWYMH M IOCTAHOBKY OIIBITOB IIO
IPOBEPKE MPEUI0KEHHBIX THUITOTES.

Bonbiioe BHUMaHue yAenseTcs peleHUI0 pacu€THBIX U KadecTBEHHBIX 3aj1ad. [lpu sTom
JUTT PacYETHBIX 3a/1a4 MPUOPUTETOM SBIISIOTCS 33[a4d C SIBHO 3aJlaHHON M HESIBHO 3a/1aHHOU
(bu3nIeCcKoil MOIENBIO, TIO3BOJISIFOIINE PUMEHSTh H3YYCHHBIC 3aKOHBI H 3aKOHOMEPHOCTH KakK U3
OJTHOTO pazjiesia Kypca, TaK U MHTErpUpys NMpUMEHEHHE 3HAaHUM W3 pasHbIX pasznenoB. s
Ka4eCTBEHHBIX 3a/ay IMPHOPUTETOM SBJSIIOTCA 3aJaHuss Ha OOBsICHEHUe/MpeacKa3aHue
NpOTeKaHUs (PU3UYECKUX SBICHUH W TPOIECCOB B OKPY)KAIOIIEH KM3HH, TpeOyromue BbIOOpa
(bU3NIeCKOil MOIENH TSl CHTYalliy TPAaKTHKO-OpPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanmsMu PI'OC COO kK MaTepHallbHO-TEXHUYECKOMY
o0ecreyeHnI0 y4eOHOro mpouecca Kypc (Gpu3MKH yriayOl€HHOrO ypOBHS Ha YPOBHE CpEIHEro
obmrero o0Opa3oBaHMs TOJDKEH HM3y4daThCs B YCIOBHSAX IPEIMETHOrO KabwHeTa. B kaOmnere
(bu3HUKH T0JKHO OBITH HEOOXOMMOE JTabopaTOpHOE 0O0PYIOBaHKE JUISI BHIIOJHEHUS YKa3aHHBIX



B MporpaMMe Mo (PU3MKEe yYEHWUYECKHX OIBITOB, JJAOOPATOPHBIX PabOT M pabOT MpakTHKyma, a
TaKXe JJIeMOHCTPAIlMOHHOE 000pyI0BaHHE.

JlemoHCTpanoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUU C MPHHLIUIIOM
MUHUMAJIBHON JOCTaTOYHOCTH M 00eCleyrBaeT MOCTAaHOBKY IEPEYMCIEHHBIX B MPOrpaMMe Io
¢bu3MKe KIIOYEBBIX JEMOHCTpAIUil AJisi HUCCIIEOBaHMS HM3y4aeMbIX SIBJICHHI M IPOIIECCOB,
OIMIUPHYECKUX U (PYHIAaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaGopaTtopHoe 00OpYZOBaHUE JJISi YUYCHHUYECKUX TMPAKTHUYECKUX paboT (opMHUpyeTcs B
BUJIC TEMaTHYECKHX KOMIUIEKTOB M oOecreunBaeTcs B pacyére OJHOTO KOMIUJIEKTa Ha JBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI JaOOPaTOpPHOrO OOOPYIOBaHMS JOKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(PPOBBIX MPHOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOPATOPHIi.

OCHOBHBIMU EJIIMU U3Y4YeHUsI PU3UKU B 00IIIEM 00pa30BaHUU SBISIOTCS:

dbopMupOBaHUE UHTEPECA U CTPEMIICHUSI 00YUAIOIIUXCS K HAYYHOMY M3y4YEHUIO MPUPOJIBbI,
pa3BUTHE WX WHTEIUIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHHH O HAYYHOM METOA€ TMO3HaHUs U (HOPMHUpPOBAHHE
HCCJIEIOBATENLCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBJICHUSM;

dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylbTaTa HM3y4yeHHUS OCHOB CTPOCHUS
MaTepuu U GyHAAMEHTAIBHBIX 3aKOHOB (PH3HKH;

¢dopmupoBaHre YMEHHI OOBSICHATH SIBICHUS C UCIOJIB30BAaHUEM (DU3MUYECKHX 3HAHUU H
HAYYHBIX JI0Ka3aTEIbCTB;

dbopMupoBaHUe MPEACTABICHUHN O posid (PUUKH AJIs1 Pa3BUTH JPYTUX €CTECTBEHHBIX HAYK,
TEXHUKU ¥ TEXHOJIOTHUH;

pa3BUTHE TIPEACTABICHWH O BO3MOXKHBIX cdepax Oyaymeld mnpodheccHoHaTbHOMI
NESTENIbHOCTH, CBSI3aHHBIX C (U3MKOH, MOArOTOBKAa K JalbHEWIIEMY OOYYEHHIO B 3TOM
HaIpaBICHUU.

JlocTikeHne STUX Ienell o0ecTieYrBaeTCcsl PEHICHHEM CIIEAYIOMNUX 337ad B TpOIecce
M3y4eHus Kypca GU3HKU Ha YPOBHE CPEAHETO 00IIEero 0opa3oBaHusI:

npuoOpeTeHne cucTeMbl 3HaHHH 00 O0mUX (QU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKJIIOYAsi MEXaHUKY, MOJIEKYIIAPHYIO GU3UKY, SJIEKTPOANHAMUKY, KBAHTOBYIO (DPU3UKY U
AIIEMEHTHI acTPOYU3UKH;

dopmMupoBaHHE YMEHUI NPUMEHITHh TEOPETHUECKUE 3HAHUS ISl OOBSICHEHHS (PU3UICCKUX
SBIICHUH B IPUPOJIE U JUIsI IPUHSATHUS MPAKTUUECKUX PEIICHUN B TOBCEIHEBHOM JKU3HH;

OCBOCHME CIIOCOOOB pEIIEHUs Pa3IMYHbIX 3a/1a4 C SBHO 33JaHHOW (U3UUECKOM MOJENbIo,
3aa4, TOPAa3yMEBAIOIIUX CAMOCTOSATENBHOE CO3JaHuEe (U3UYECKOW MOJIENH, aJeKBaTHOU
YCITIOBHSIM 33J1a4H, B TOM YHCJIE 3a/1a4 HH)KEHEPHOTO XapaKTepa;

NOHMMaHHe (PU3NYECKHMX OCHOB M TPHHLUIOB JEHCTBUA TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKUX MPOLECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPENy;

OBJIQJICHUE METOJaMH CaMOCTOSTEIHLHOTO TUTAHUPOBAHUS M TPOBEACHUS (DU3NIECKUX
OKCIIEPUMEHTOB, aHAJM3a M WHTEpIpeTald WHQPOPMAIHK, ONpPEICICHHUsI JOCTOBEPHOCTH
MOJIy4EHHOTO pe3ysbTara;

CO3/IaHUE YCIIOBHM JUIsl pa3BUTUS YMEHHH NPOEKTHO-UCCIEI0BATENLCKOM, TBOPYECKOM
NeSITeTTHHOCTH,

pa3BUTHE UHTEPEca K chepam mpodhecCHOHATBLHOM IS TEIbHOCTH, CBI3aHHOM C (PU3UKOM.

B cootercTBum ¢ TpedoBanusmu @I'OC COO yrinyOnéHHbIN ypOBEHb U3YUSHHS yUeOHOTO
npeamera «Pu3nka» Ha ypoBHE CpelHero oOIero oOpa3oBaHusi BEIOUpPAETCs 00Yy4aroUMMHCS,
TUTAHUPYIOIIMMH  TIPOJIOJDKCHNE O0pa3oBaHMs 10 CIENUAIBHOCTAM  (DU3UKO-TEXHUIECKOTO
npodus.



Ha n3yuenue pusuxu (yrinyOnEHHBIA YPOBEHB) HA YPOBHE CPEIHETO 0011IeT0 00pa3oBaHMs
otBoauTcs 340 yacoB: B 10 kimacce — 170 gacoB (5 wacoB B Henento), B 11 kmacce — 170 gacos (5
4acoB B HEJIEIIIO).

[Ipennaraemslii B mporpamme 1no (Gu3mke nepedeHsb J1adopaTOPHBIX U MPAKTUYECKUX paboT
ABIIIETCS. PEKOMEH/IOBAaHHBIM, YYHMTEIb JeJlaeT BBIOOpP MIpOBeJeHHs 1a00paTOpHBIX paboT U
OTIBITOB C YU4ETOM UHIUBUAYATHHBIX OCOOCHHOCTEH 00yUJaOITUXCS.

COJEP)KAHUE OBYYEHUA
10 KJIACC

Pa3nen 1. HayuHblii MeTO O3HAHMS NPUPOABI.

®dusnka — (yHIaMeHTaNbHas Hayka o npupoje. HayuHblii MeTOA MO3HAHMS U METOAbI
ucciieIoBaHus (PU3HYECKUX SIBICHUH.

DKCIIepUMEHT U TEOpHUs B MpoLecce Mo3HaHUs Npupoabl. HabmrogeHne u sKCriepuMenT B
¢du3uke.

Crioco6b! u3MepeHus (PU3NYECKUX BEIUYMH (QHAJIOTOBbIE U LU(PPOBBIE U3MEPUTEIbHbIE
npUOOPHI, KOMIIBIOTEPHBIE 1aTYUKOBBIE CUCTEMBI).

[MTorpemnocTu nu3MepeHuit pu3nuecKux BeNUIHH (a0COTIOTHAS U OTHOCUTEIbHAS).

MonenupoBanue (U3NYECKUX SBICHUNA M TMPOLECCOB (MaTepuanbHas TOYKA, aOCOIIOTHO
TBEPJI0€ TEJI0, UJeaIbHAasl )KUAKOCTh, UJeaNIbHBIN T'a3, ToueuHbld 3apsn). ['unoresa. duszndyeckuit
3aKOH, TPaHUIIBI €r0 IPUMEHUMOCTH. PU3ndecKas TEOpHs.

Ponp u mecto ¢usuku B (HOpMHpPOBaHMM COBPEMEHHOM HaydyHOM KapTUHBI MUpa, B
IPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

M3mepeHue cuiibl TOKA M HaPSKEHUS B LIENH [TOCTOSTHHOT'O TOKA ITPU MTOMOIIY aHAJIOTOBBIX
U IIU(PPOBBIX U3MEPHUTENBHBIX IPUOOPOB.

3HakoMcTBO ¢ 1M poBoil naboparopueit no ¢usuke. [Ipumepsl U3mMepeHuss PU3NYECKUX
BEJIMYMH IIPU TOMOLIY KOMITbIOTEPHBIX JATYHKOB.

Pasznea 2. MexaHuKa.

Tema 1. Kunemamuka.

Mexanuueckoe aABMKEeHHE. OTHOCHUTENBHOCTh MEXaHMYecKoro JBumxkeHus. Cucrema
OTCYETA.

[Tpsmas 1 oOpaTHas 3a1a4l MEXaHUKU.

Panuyc-BekTop MaTepuaibHOW TOYKH, €r0 IPOEKIMM Ha OCH CUCTEMBI KOOpAMHAT.
Tpaexropus.

[lepemenienne, CKOpPOCTh (CpeAHssl CKOPOCTb, MTHOBEHHAas CKOpPOCTb) M YCKOpEHHE
MaTepUaIbHONW TOYKH, UX MPOEKIUH HAa OCH CHCTEMbl KOOpAMHAT. CII0KEHUE NEepeMEIEHUN U
CJI0KEHHE CKOPOCTEN.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHENHOE JBH)KEHUE. 3aBUCUMOCTh KOOP/IMHAT,
CKOPOCTH, YCKOPEHUS U MYyTH MaTepUalbHON TOYKU OT BPEMEHH U UX TPpaUKH.

CBobosHoe najseHue. Y cKopeHrue cBoO0AHOTo najieHus. J{BrkeHue Tea, OpoIeHHOro moj
YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH U YCKOPEHHS MaTepUaIbHONW TOYKU OT
BPEMEHHU U UX rpaduku.

KpuBonunerinoe nBuxeHue. J[BuxeHne MaTepruaaibHOU TOUYKH IO OKPYKHOCTH. YTJoBas 1
auHelHas ckopocTb. llepumon u wacrora obOpamenus. LlenTpocTpemurensHoe (HOpMaibHOE),
KacaTeJIbHOe (TaHTeHIMAJIbHOE) U TIOJHOE YCKOPEHHE MaTepHaIbHON TOUKH.

TexHuueckue YCTpONCTBA M TEXHOJOTMYECKHE MPOLECCHl: CHHAOMETp, JBHKEHHE
CHapsJI0B, LIETIHbIE, IeCTepEHYAThIe U PEMEHHBIE NepeIavl, CKOPOCTHBIE TU(THI.



Hemoncmpayuu.

Mogenb cucTeMbl OTCUETA, UIUTFOCTPALINS KUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

CriocoObI uccieT0BaHus IBMKCHUN.

Nnmoctpanus npeaeapHoro nepexoia i isMepeHue MTHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBanue IBHKEHHM C UCIIOJIB30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3AYyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmronenne ABM>XeHUS Teja, OpOIIEHHOTO MO/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

HanpaBnenue ckopocTy npu ABUKEHUH O OKPYKHOCTH.

[IpeoOpa3zoBaHue yriioBOH CKOPOCTH B PEAYKTOPE.

CpaBHeHMe NyTel, TPACKTOPHIl, CKOPOCTEN MBUXKEHHUS OJHOTO M TOTO K€ TeJla B Pa3HbIX
cHUCTeMax OTCUETA.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padomasl, npaKmMuKym.

N3ydenne HepaBHOMEPHOTO JBHXKEHUS C LIEJIbIO ONPEACICHUS MTHOBEHHON CKOPOCTH.

N3MepeHne yCKOpeHUs TPU NPSIMOJIMHENHOM PAaBHOYCKOPEHHOM JIBUKEHHUH 11O HAKIIOHHOM
IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JBUKEHUU.

H3mepenne yckopeHusi CBOOOAHOTO majieHus: (P€KOMEH0BAaHO MCIOJIb30BaHUE HU(POBOH
nabopaTopun).

W3yueHne OBMXKEHUS Teja, OpOIIEHHOTO TOPU30HTANBHO. [IpoBepka rumoTessl 0 mpsMon
MPONOPUMOHAIBHON 3aBUCUMOCTH MEXAY AAIIbHOCTHIO MOJIETA U HAYAJIbHOM CKOPOCTBIO TEJA.

N3yuenue ABMKEHUS Tea MO OKPYKHOCTU C IOCTOSHHOW 11O MOJIYJIFO CKOPOCTBIO.

HccrnenoBanue 3aBHCHMOCTH TEepHoja OOpalleHHs KOHHUYECKOTO MAasTHHKAa OT €ro
MapaMeTpPOB.

Tema 2. /lunamuxa.

[TepBriii 3akoH HptoToHa. MHepunaibHbie cucTeMbl 0TcuéTa. [IpuHIMI OTHOCUTEIBHOCTH
[Nanunes. HeuneprmanbHbie CUCTEMBI OTCUETa (OMpEIEICHUE, IPUMEPHI).

Macca tena. Cuia. [lpuHnumn cynepno3uiumu cui.

Bropoii 3akoH HeroToHa 111 MarepuaibHOM TOUKH.

Tperuii 3akoH HproTOHA 111 MaTepUaIbHBIX TOUEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON U MHEPTHON MacCCHI.

Cwia TsKeCcTH. 3aBUCUMOCTh YCKOPEHHs CBOOOJHOTO TIQJEHUSI OT BBICOTHI HAaJ
MOBEPXHOCTHIO TUJIAHETHI U OT Teorpaduyeckoil mupoThl. J[BrkeHHE HEOECHBIX TEeNm M HUX
cnyTHUKOB. 3akoHbl Keruepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBUXyIIerocsi ¢ yCKOpeHHUEM.

Cuna tpenus. Cyxoe tpenue. Cuna TpeHUS CKOJBXKEHUS M CHJIA TPEHUS TIOKOS.
Koaddurment tpenus. Cunia conpoTUBIEHUS MpPU ABIKCHUU Tella B KUAKOCTU WIH Tasze, e
3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO JBUKECHUS.

Hasnenue. 'unpocrarnueckoe nasnenue. Cuia Apxumesna.

TexHuueckne yCTpONUCTBA W TEXHOJOTMYECKHE MPOUECCHl: MOAIIUIHUKY, JIBUKECHHE
MCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu.

Hab6nronenue nBuKeHUs TE B MHEPIHAIBHBIX M HEMHEPIIUATBHBIX CUCTEMax OTCUéTa.

[IpuHIUIT OTHOCHTEIBHOCTH.

Kauenune nByX UMIMHIPOB WJIM IIAPOB Pa3HOW Macchl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPLIMATIBHON CUCTEMBI OTCUETA.

CpaBHEHHE PAaBHOICUCTBYIONIEH MPUIIOKEHHBIX K TEITy CHJI C IPOU3BEICHUEM MAcChl Tea
Ha €ro YCKOpPEHUE B HHEPIIUATIbHONW CUCTEME OTCUETA.

PaBeHCTBO cuil, BOBHHKAIONIMX B PE3YJIHTATE B3aUMOICHCTBHS TEN.



N3MmepeHne macc 1o B3auMOJICHCTBUIO.

HesecomocTts.

Bec tena mpu yCKOpeHHOM NIOABEME U ITaJICHUN.

LlenTpoOEKHbIE MEXaHU3MBI.

CpaBHEHHME CUII TPEHUS NTOKOS, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3mepenune paBHOJCHCTBYIOMIEH CHJI TPH JBMYKEHUH OpyCKa 110 HaKIIOHHOM TIOCKOCTH.

[IpoBepka rumore3pl O HE3aBUCMMOCTH BPEMEHH JBMKEHHsI Opycka IO HAaKJIOHHOU
IJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccenenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOIIMX B INPYKHUHE U PE3MHOBOM
oOpasiie, oT ux aedopMaruu.

W3yueHue ABMKEHUS CUCTEMBI TEJI, CBA3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 JIETKHil OJI0K.

Uzmepenne koddduirenta TpeHus Mo BeIUYUHE YIrIoBoro Kodd@uireHTa 3aBUCUMOCTH
Frp(N).

HccnenoBanue [BWXKEHUS Opycka [0 HAKJIOHHOM IUIOCKOCTM C IEPEMEHHBIM
K03 PUIMEHTOM TpEHHUS.

N3yuenue ABMXKEHUS Irpy3a Ha BaJly C TPEHHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHO TBEpAOE Teno. [locTynarenbHOe U BpalllaTeIbHOE JABM)KEHUE TBEPJOTO TeENa.
MOMEHT CHJIbI OTHOCUTENBHO OCH BpaileHus. [lnedo cunbl. CrnoxxkeHue cuil, MPUIIOKEHHBIX K
TBEpAOMY Teny. LleHTp TsxkecTu Tena.

VYcioBus paBHOBECHUS TBEPIOTO TEIA.

VYcroitunBoe, HEYCTOMYHMBOE, OE3pa3InyHOE PABHOBECHE.

TexHuueckue yCTpONCTBA U TEXHOJIOTMYECKHE IMPOLIECCHl: KPOHIUTEHH, CTPOUTEIbHBII
KpaH, peléryaTble KOHCTPYKLIHMH.

Hemoncmpayuu.

VYcioBust paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

HccenenoBanue ycaoBui paBHOBECHUS TBEPAOTO TeEJIa, UMEIOIIETO OCh BPAILICHHUS.

KoHcTpynpoBaHne KpOHIITEHHOB U PACYET CUIT YIIPYTOCTH.

N3yyenue yCTOMYUBOCTU TBEPAOIO T€Jla, UMEIOLIETO MJIOIIAb OIIOPHI.

Tema 4. 3akonvl cCOXpaneHun 6 MexXanukKe.

HNMItynsC MaTepUaIbHOW TOYKH, CUCTEMBI MAaTEpHANBHBIX TOYeK. L[eHTp macc cucremsbl
MaTepHalbHBIX TOYEK. Teopema 0 JBHKEHHUH LIEHTpa Macc.

NMiynbC cuiibl 1 ”3BMEHEHHE UMITYJIbCa TeNa.

3aKOH COXpaHEHUsI UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

MomeHT umnynbca MaTepuanbHOM ToukW. IIpencraBiieHHEe O COXpaHEHMHM MOMEHTa
MMITyJIbCa B [IEHTPAJIbHBIX MOJISX.

Pabora cunel Ha MajoM M Ha KOHEYHOM nepemernieHuu. ['paduueckoe mpeacraBieHue
pabOTHI CHITHI.

MOUIHOCTh CHJIBL.

Kunernueckast sHeprus marepuaibHOM TOUKU. TeopemMa 00 M3MEHEHMM KHHETHYECKOMH
SHEPTrUM MATEPUATLHON TOUKH.

[ToTeHumanpHple U HEMOTEHUUANbHbIE CWIbl. lloTeHnmanbHas 3Heprud. [loTeHnmanbHas
SHeprus ynpyro aeopmupoBaHHONW NpyXuHbI. [loTeHIMaNbHAs 3HEPrUs Tela B OJHOPOJAHOM



IpaBUTalMOHHOM MoJe. [loTeHnuanbHas 3Heprusa Tejna B TPaBUTALMOHHOM I10JIE OZHOPOJHOTO
napa (BHYTpH U BHe 11apa). Bropast kocMuueckast CKOpocTb. TpeThsi KOCMHUUYECKask CKOPOCTb.

CBsi3b paOOTHI HEMOTEHIMATBHBIX CHJI ¢ M3MEHEHHEM MEXaHHMYECKOW PHEPTUU CHUCTEMBI
TeN. 3aKOH COXPaHEHHS] MEXaHUYECKOW YHEPIUM.

VYopyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHenue bepHyuM [ UACAIbHOM KUJKOCTH KakK CJEACTBUE 3aKOHA COXPAaHCHHS
MEXaHUYECKON IHEPTUU.

TexHHYeCKHEe yCTPOHMCTBA M TEXHOJIOTMYECKUE IPOLECCHI: IBH)KCHHE PAKET, BOJOMET,
KONEp, MPYKUHHBIA MUCTOJIET, TUPOCKOI, PUIypHOE KaTaHHE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTnBHOE BUKEHUE.

W3mepeHne MOIIHOCTH CHJIBI.

W3MeHeHne sHEpruM Teia MpU COBEPILIEHUN pabOTHI.

B3anmMHble npeBpanieHuss KHHETUYECKON U TOTEHIIMAIIbHOW SHEPTUH NIPU IEHCTBUU HA TEJIO
CHUJIBI TSDKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruy npyu CBOOOTHOM MaJICHHH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3mepenne umiyibca Tena o TOpMO3HOMY IIyTH.

M3mepeHue cuiibl TATH, CKOPOCTH MOJIENH 3JIEKTPOMOOUIISI U MOLTHOCTH CHJIBI TATH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJILCOM CHJIBL.

HccenenoBanue cCoXpaHEeHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBHH.

W3mepeHre KNHETUYECKOM YHEPTUHU Teja 110 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHUS TOTEHLUAIBHOM SHEpIUy NPYKUHBI C pabOTOMN CUJIBI TPEHHUSL.

Onpenenenue paboThl CHIIBI TPEHUS PU IBUKEHUH TeJa [0 HAKJIOHHOMN IIOCKOCTH.

Pa3nen 3. Moaekyasipuasi pu3uka ¥ TePpMOAUHAMMKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU Meopull.

OCHOBHBIE TOJIOKEHHUSI MOJIeKyJIsspHO-KuHeTnyecko Teopun (MKT), ux onbiTHOE
obocHoBanue. uddysus. bpoyHosckoe nBmxeHue. XapakTep ABWKEHHS M B3aUMOACHCTBUS
YacTHI[ BemecTBa. Mojenu CTPOCHHSI Ta30B, KUIAKOCTEH U TBEPIBIX TEl U O0BSICHEHHUE CBONCTB
BElleCTBAa Ha OCHOBE 3TUX Mojened. Macca u pasmepbl Monekyn (aromoB). KommuecTBo
BeniecTBa. [locrossHHas ABoraapo.

TennoBoe paBHoBecue. TemmnepaTypa u crocoObl e€ u3mepenus. lllkama temmnepatyp
enbcus.

Mopenb n1eanbHOro ra3a B MOJIEKYJISIPHO-KMHETHYECKOM TEOPUH: YaCTULIBI Fa3a JBUKYTCS
XaOTUYECKHU U HE B3aUMOJEHCTBYIOT APYT C APYTOM.

['a3oBble 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona. AOcomroTHas Temreparypa
(wkama Ttemmneparyp KensBuna). 3axon JlampTona. M3omporecchl B uaeallbHOM rase cC
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. I'paduueckoe mpencTaBieHre HU30MpPOIECCOB: U30TEPMA,
u30xo0pa, n3obdapa.

CBs13b MEXKy IaBJIEHUEM U CPEIHEN KUHETUYECKOM YJHEPIHEN TOCTYATENBHOIO TEMJIOBOIO
JBUKEHHS MOJIEKYJT JI€AIbHOTO ra3a (OCHOBHOE YPaBHEHHE MOJIEKYJISIPHO-KUHETUYECKON TEOpHH
UJICATHHOTO Ta3a).

CBs3p  aOCONIIOTHOW  TeMmIepaTypbl TEpPMOJMHAMMYECKOW CHUCTEMBI CO  CpenHei
KMHETUYECKOW YHEPTUEN MOCTYIATENBHOIO TEMIOBOTO IBUKEHUS €€ YaCTHIL.

TexHU4YeCcKHe YyCTPOMCTBA M TEXHOJOTHYECKHE TIPOIIECCHI: TEPMOMETp, Oapomerp,
MOJIy4eHUE HAHOMATEPHUAIIOB.

Hemoncmpayuu.



Mopenn nBUKEHNS YaCTHUL] BEIECTBA.

Mopnens OpOYHOBCKOTO JIBUYKEHUSI.

Buneopoinuk ¢ 3anucbio peabHOro OpOyYHOBCKOTO JIBUIKEHUS.

Huddy3us xuakocTei.

Mogpens onbiTa lllTepHa.

IIpuTsxeHue MOJIEKyII.

Mopnenu KpUCTaJUIMYECKUX PELIETOK.

Habmronenue u ucciaenoBaHue U30MPOLIECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, nPaKMuKym.

HccnenoBanue mporecca yCTaHOBICHHS TEIUIOBOTO PABHOBECHSI IIPH TEIUIOOOMEHE MEXKIY
ropsiuei U X0JIOJAHOU BOJOM.

W3ydyeHne WU30TEpPMUYECKOro TMporecca (pPeKOMEHJOBAHO HCIONIb30BaHHe LU(POBOH
nabopaTopun).

N3ydenune n30XopHOro npouecca.

N3ydenue nzobapHOro npoiecca.

[IpoBepka ypaBHEHHS! COCTOSIHHUSL.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

Tepmoaunamuueckas (T/l) cucrema. 3ajaHne BHEIIHUX YCIOBHUM JJ1s1 TEPMOIMHAMUYECKON
cucteMbl. BHemnue u BHyTpeHHue napamerpsol. [lapamerpsl TepMOIMHAMUYECKONW CUCTEMBI KaK
CpeHME 3HAaUEHUs BEJIMYNH, ONKUCHIBAIOIINX €€ COCTOSIHUE HaA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hayasio TepMoanHaMuku. CaMONpOU3BOJIbHAS peflaKcalus TEPMOAMHAMUYECKON
CUCTEMBI K TEIUIOBOMY PaBHOBECHUIO.

Mopnens uaeanpbHOr0 raza B TEPMOJMHAMUKE — CHUCTEMa YPaBHEHMH: YypaBHEHME
MenneneeBa—Knaneiipona 1 BbIpaXX€HUE ISl BHYTPEHHEW SHEPIrUH. Y CIOBUS NMPUMEHUMOCTH
3TOM MOJENM: HU3Kasg KOHLEHTpauusi YacTUll, BBICOKME TemIeparypbl. BripaxeHue nis
BHYTpPEHHE! SHEPIUH 0JIHOATOMHOTO HJI€aIbHOIO rasa.

KBa3ucrtatnueckue u HeCTaTUYECKUE MPOLIECCHI.

DOnemeHTapHas paboTa B TepMoAMHaMUKe. Berunciaenue paboTel o rpaduky mpoiecca Ha
pV-nuarpamme.

Temonepenaya kak crnoco0 HW3MEHEHHsS BHYTPEHHEH OHHEPruM TepMOJIMHAMUYECKOU
cucTtembl 0e3 coBepieHus padoTsl. KOHBEKIUs, TEMIONPOBOIHOCTD, U3IyUEHHE.

KonuyectBo Temnorel. TermnoéMkocTh Tena. YaenbHas M MOJSpHas TEMIOEMKOCTH
BelllecTBa. YpaBHeHHe Maliepa. YenbHas TeIUioTa CropaHus ToluMBa. Pacuér kommyectsa
TETJIOTHI TIpH Teruionepenaye. [lonstue o0 agnadbaTHOM Mporiecce.

[TepBblii 3aKk0H TepMOAMHAMUKH. BHYTpeHH:s sHeprus. KomanuecTBo TemoTs! U paboTa Kak
Mepbl U3MEHEHUS BHYTPEHHEN SHEPTUU TEPMOIUHAMUYECKON CUCTEMBI.

Bropoii 3akoH TepMOAMHAMUKHM JUIsi PABHOBECHBIX IPOILIECCOB: 4Ye€pe3 3aJaHHOE
PaBHOBECHOE COCTOSIHHME TEPMOIMHAMMUYECKON CHCTEMBbl MPOXOIUT €AMHCTBEHHas aauadara.
AOcoroTHas TeMIiepaTypa.

BTopoiil 3aK0H TepMOJMHAMUKHU JJii HEPABHOBECHBIX MPOIECCOB: HEBO3MOXKHO MEpPeaTh
TEIIOTYy OT Ooyiee XOJOJHOrO Tela K Oosiee Harperomy ©Oe3 kommeHcanmu (Kiaysmyc).
HeoOpatumocTh NpUpOIHBIX TPOIECCOB.

[Tpunimne! aeiicTBus TenaoBbix mamuH. KIT/I.

MakcumansHoe 3Hauenue KI1/1. Iukn Kapho.

DKOJIOTMYECKUE aCNEeKThl MCIOIb30BAHUS TEIUIOBBIX JBHUrarenei. TeroBoe 3arps3HeHue
OKPYKAaIOIEe Cpebl.

TexHuuyeckue ycTpoiCTBa M TEXHOJIOTMYECKHE MPOLECCHI: XOIOIMIbHUK, KOHAUIIMOHED,
U3CNIbHBIA U KapOIOpaTOpHBIA JIBUTATENH, MapoBas TypOWHA, TOJYYEHHE CBEPXHHU3KHX



TEMIIEpaTyp, YTUIU3ALMS «TEIUIOBBIX» OTXOJOB C HCIIOIb30BAHMEM TEIUIOBOIO Hacoca,
YTUIU3aUsS OMOOPTraHNIEeCKOT0 TOTLTUBA AJIsl BEIPAOOTKH «TEILTIOBOMY M AJIEKTPOIHEPTHH.

Hemoncmpayuu.

H3meHeHue TemnepaTypsl IPH a11adaTUueCKOM PaCIIMPEHUH.

Bo3nyniHoe oruuso.

CpaBHeHUE yJIeNbHBIX TEIJI0EMKOCTEH BEIIECTB.

CriocoObl I3MEHEHHSI BHYTPEHHEH YHEPTHH.

HccnenoBanue aquabaTHOro npoiiecca.

KoMnbroTepHble MOAENIH TEIUIOBBIX JBUraTEeH.

Yuenuueckuit sxkcnepumenm, nabopamopusie pabomot, npAKMUKyMm.

N3mepenne yaenbHOU TeI0OEMKOCTH.

HccenenoBanue npouecca OCTbIBAHUS BELIECTBA.

HccnenoBanue aguabaTHOro npoiiecca.

N3yuenne B3aMMOCBS3M IHEPTUU MEKMOJICKYJISIPHOTO B3aUMOJACHCTBUS U TEMIIEpaTyphl
KUIICHUS )KUIKOCTEH.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoobi.

[TapooOpa3oBanne u KoHJeHcanus. MchmapeHne U KHUIIEHHE. YJIeNbHas TerioTa
napooOpa3oBaHusl.

Haceimiennsie ¥ HeHacwilieHHbIE mapbl. KadecTBeHHass 3aBUCUMOCTh IUIOTHOCTH U
JABJICHUSI HACBIIICHHOTO Mapa OT TEMIEpaTypbl, UX HE3aBUCUMOCTbh OT 00bEMA HACHIIICHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypPbl KUIIEHUS OT JaBJICHUS B )KUJIKOCTH.

BnaxHocTps Bo3yxa. AGCOIIOTHAS U OTHOCUTEIIbHAS BIaYKHOCTb.

Teépnoe Teno. Kpucraimuyeckue u amopdHbie Teiaa. AHU30TPOINUS CBOMCTB KPUCTAIIIIOB.
[InaBrnenue u kpucTauM3anus. Y aelnbHas TeroTa miaaBienus. Cyonumanusl.

Hedopmanuu tBEpAOro tena. Pactsokenune u cxkxatue. Cnsur. Monyns FOura. Ilpenen
ynpyrux aedopmanui.

TennoBoe pacHmMpeHnue KUIKOCTEN U TBEPIBIX TeJ, 00BEMHOE U JUHEHHOE paCIIUpEHHE.
AHTrapMOHHM3M TEIIJIOBBIX KOJIEOaHUI YacTHIl BEIIeCTBA KaK MPUYNHA TETIOBOTO PACIIUPEHUS Tell
(Ha KaueCTBEHHOM YpPOBHE).

[TpeoOpa3zoBanue sHEPTUH B (Pa30BBIX Mepexoax.

YpaBHeHHE TEIUIOBOTO OalaHca.

[ToBepxHOocTHOE HaTsKeHUE. KoadduimeHT moBepXHOCTHOTO HaTshKeHUs. KanunspHbie
ABJEHU. [{aBleHne 110 UCKPUBIEHHOM MTOBEPXHOCTHIO xKuakocTh. Dopmyia Jlaraca.

TexHuueckne yCTPOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: KUJKUE KPHUCTAJUIbI,
COBPEMEHHBIE MaTEpHUaJbI.

Hemoncmpavyuu.

TennoBoe pacimpeHue.

CBolicTBa HaChIIIEHHBIX MapOB.

Kunenne. Kunenue npu nOHWKEHHOM J1aBICHUU.

N3mepenne cuiibl HOBEPXHOCTHOTO HATSKEHUSI.

OnBbITHl ¢ MBUIBHBIMH TJIEHKAMHU.

CmauuBanue.

Kanwnsipasie sBieHwus.

Mopenu HEeHbIOTOHOBCKOM KUAKOCTH.

CriocoObl U3MepeHus BIAKHOCTH.

UccnenoBanue HarpeBaHus U IJIABJIICHUSI KPUCTAUIMYECKOTO BEIIECTBA.

Bunpr nedopmarnmii.

Hab6nronenue mansix aedopmMarimii.



Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKmuKym.

N3yuyeHnne 3aKOHOMEPHOCTEN UCTIAPEHUS KUAKOCTEM.

W3mepenue yaenbHON TEIUIOTHI IIIaBICHUS JIbJA.

N3yueHue CBOMCTB HACHIIICHHBIX APOB.

H3mepeHne abCoMOTHOM BIIaXKHOCTH BO3yXa U OIIEHKA MAacChl IAPOB B IIOMEIICHHUH.

N3mepenue ko3 dumrenra moBepXHOCTHOTO HATSHKEHUS.

N3mepenue moayns FOnra.

Hccnenoanue 3aBUCUMOCTH AeQopMaIiii pe3HHOBOr0 00pasiia OT MPUIOKEHHON K HEMY
CHUJIBL.

Pa3nen 4. DaekTpoanHaMuka.

Tema 1. Inexmpuueckoe noie.

OneKTpu3anus Tel U €€ MpOsIBICHUA. DIEKTPUYECKUN 3apsan. J[Ba BUAA 3IEKTPUUYECKUX
3apA0B. [IpoBOAHMKY, TU3AEKTPUKU U ITOIYIPOBOIHUKHU. DIIEMEHTAPHBIN 3JEKTPUUECKUN 3apsi.
3aKOH COXpaHEHMsI SJIEKTPUUECKOTO 3apsiia.

B3aumoneiictBue 3apsnoB. Toueunsie 3apsiabl. 3akoH KyioHa.

OnekTpuueckoe nose. Ero nefictBue Ha 31€KTpUUYECKUE 3apsibl.

Hampsoxk€aHnocTh  dnekTpudeckoro mojs. [IpoOHbd 3apsan. JIMHUM  HanpsHKEHHOCTH
ANIeKTpUYecKoro nosst. OHOPOIHOE FNEKTPUUECKOE ITOJIE.

[ToTeHIIMaNbHOCTD AIEKTPOCTATUYECKOIO MOJA. Pa3HOCTh NOTEHIMANIOB M HaIPsKEHUE.
[ToTeHumanbpHas 3HEprus 3apsiaa B JIEKTPOCTaTUYECKOM noJie. [loTeHman 371eKTpoCcTaTuYeCKOro
nosist. CBsi3b HANPSHKEHHOCTH TOJS U PA3HOCTU MOTEHLUUATIOB ISl 3JIEKTPOCTATUYECKOTO MO
(KaK OTHOPOAHOIO, TAK U HEOJHOPOIHOIO).

[IpuHIUII CyNIEPIIO3UIIMY DJIEKTPUYECKHUX MTOJIEH.

[Tone ToueuyHoro 3apsina. Ilone paBHOMepHO 3apsbkeHHOU cdepbl. Ilone paBHOMEpHO
3apsHKEeHHOTO 1o 00bEMy mapa. [lojme paBHOMEpHO 3apsiKEHHONW OECKOHEYHOW IIOCKOCTH.
KaptrHbl mMHMI HANPS/KEHHOCTU ATUX IOJIEN M SKBUIIOTEHIIMATIBHBIX TOBEPXHOCTEN.

IIpOoBOTHHUKY B JIEKTPOCTATHYECKOM II0JIE. Y CIIOBUE PABHOBECUS 3aPsAJI0B.

JIMBIEKTPUKHU B DJIEKTPOCTATUUECKOM I10J1€. JIUdIeKTprudecKas NpOHULAEMOCTh BELIECTBA.

Konnmencarop.  DNEeKTpOEMKOCTh  KOHACHCATOpa.  DJICKTPOEMKOCTh  IUIOCKOTO
KOHJICHCATOpa.

[MapayuienbHOEe  COeMUHEHWME  KOHJEHcaTopoB.  IlociemoBaTenbHOE — COSIMHEHUE
KOHJICHCATOPOB.

DHeprus 3apsyKeHHOT0 KOHJIEHCATopA.

JIBr>KeHure 3apsKEHHOW YaCTHUIIbI B OJTHOPOJIHOM 3JIEKTPUUYECKOM MOJIE.

TexHuueckrne yCTpPOMCTBA M TEXHOJIOTMYECKHE IMPOLECCHI: 3JEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3alIUTa, 3a3EMJICHHE JIEKTPONpUOOpOB, KOHIEHCATOPHI, TeHepaTop Ban ne
I'paada.

Hemoncmpayuu.

VYCeTpoiCTBO M MPUHIHAI AEHCTBUS dJIEKTPOMETPA.

DIIEKTPUUYECKOE TTOJIE 3apsSKEHHBIX IIAPUKOB.

DIIEKTPUUYECKOE MOJIE IBYX 3apsKEHHBIX TUIACTHH.

Monuenb snexkTpoctatndeckoro reneparopa (Ban e ['paada).

IIpOoBOTHHUKY B JIEKTPUYECKOM II0JIE.

DJNeKTpOocTaTUYECKas 3alluTa.

YCTpolcTBO U AEMCTBUE KOHAEHCATOPA MOCTOSHHOW U IEPEMEHHONW EMKOCTH.

3aBUCHMOCTB IEKTPOEMKOCTH TUIOCKOTO KOHJIEHCATOPA OT IUIOIIAIH TUTACTHH, PACCTOSTHHS
MEX]ly HUMH U AUJIEKTPUUECKON MPOHUIIAEMOCTH.

DHEPrus MMEKTPUUECKOTO MO 3apsHKEHHOT0 KOHAEHCaTopa.



3apsiaKa U pa3psika KOHAEHCAaTopa 4epe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, npaKmuKym.

OneHka cul B3aMMOJEHCTBUS 3apSKEHHBIX TEJL.

Habmroienue npeBpallieHus SHEPTruu 3apsKeHHOr0 KOHJIEHCATOpa B SHEPTUI0 U3ITyYeHUs
CBETOJINO/IA.

W3ydeHne npoTekaHus TOKa B LIETIH, COJIEpKallell KOHeHCaTop.

Pacripenenenne pa3HOCTM NOTEHLUMAJIOB (HANpsDKEHWS) TMpPU  [OCJIEI0BATEIbHOM
COEITMHEHUH KOHJIEHCATOPOB.

HccnenoBanue pa3psiaa KOHIEHCATOpa Yepe3 Pe3ucTop.

Tema 2. [locmoannwlil IneKmpuyecKuil mox.

Cuna toka. [TocTosHHBII TOK.

VYcioBUSL  CyIIECTBOBAHUSL IOCTOSHHOTO JJIGKTPUYECKOro TOKa. VICTOUYHHMKH TOKAa.
Hanpspokenue U u D1C &.

3akon OMa a1 yyacTKa LenHu.

DNEKTPUUECKOE COPOTUBICHHUE. 3aBUCUMOCTb COIPOTUBIIEHUS OJTHOPOIHOTO POBOJHUKA
OT €ro JJIMHBI U IUIOIIA/IA TONIEPEUYHOI0 CEYEHUs. Y ACIbHOE CONPOTUBIIEHNE BEILIECTBA.

[TocnenoBarenbHOE, NapauieIbHOE, CMEIIAHHOE COEAMHEHHE MPOBOJHUKOB. Pacuér
Pa3BEeTBIEHHBIX AIeKTpudeckux 1eneit. [Ipasuma Kupxroda.

Pabora snexrpuyeckoro Toka. 3akoH Jlxoyns—JIenna.

MoIIHOCTD MEKTPUYECKOro TOKa. TeroBast MOITHOCTh, BhIJEISIEMAas Ha PE3UCTOPE.

O/1C 1 BHyTpeHHee CONPOTUBICHHE UCTOYHHUKA TOKA. 3aKkoH OMa ISl OJIHOM (3aMKHYTOM )
ANEKTPUYECKOM 1enu. MOIHOCTh UICTOYHHKA TOKa. KOpoTKOe 3ambIKaHKeE.

Konzaencarop B 11enu nocTOSIHHOTO TOKA.

TexHuyeckue YCTPOHCTBA M TEXHOJOTHYECKHE IIPOLIECCHI: aMIIEPMETP, BOJIBTMETP,
peocTaT, CYETUMK ICKTPUUECKOI SHEPTUH.

Hemoncmpayuu.

W3mepeHue cuibl TOKa U HaIIPSIKEHMUSL.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKa OT HANPSKEHUSI I PE3UCTOPA, JIAMIIbI
HaKaJIUBaHUs U CBETOIMOJA.

3aBUCUMOCTh CONPOTUBIICHUS IWIMHAPUYECKUX TMPOBOJHUKOB OT JUJIMHBI, TUTOMIAIN
MOTIEPEYHOI0 CEUEHUs U MaTepHuaa.

HccnenoBanue 3aBUCUMOCTH CHITBI TOKA OT COITPOTUBIICHUS MPU MMOCTOSTHHOM HAIPSKEHUU.

[Ipssmoe n3mepenue DJC. KopoTkoe 3amblkaHUE TaIbBAHUYECKOTO 3JIEMEHTA M OLIEHKa
BHYTPEHHETO COIIPOTUBIICHHUS.

CniocoObl coeiMHEHNs UCTOYHUKOB Toka, D/]C Garapei.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEX1y MOJOCAMH UCTOYHUKA TOKA OT CHJIbI TOKA B
LENH.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomel, npakmuxym.

HccnenoBanne cMENIaHHOTO COETUHEHUS PE3HCTOPOB.

W3mepeHue yaeapHOro CONpOTUBIIEHHSI IPOBOJHUKOB.

HccnenoBanue 3aBUCUMOCTU CUJTBI TOKA OT HAIPSDKEHUS 1JIS JJaMITbl HAKAIUBAHUS.

VYBenuueHue mpejena u3MepeHus amrnepMmerpa (BOIbTMETPA).

N3mepenne 3/]C 1 BHYTpEHHETO CONPOTUBIIEHUS] ICTOYHUKA TOKA.

Uccnenosanue 3apucumoctu DJIC raibBaHUYECKOTO 3I€MEHTa OT BPEMEHH NPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIIMAJIOB MEX/1y IMOJIOCAMU UCTOUYHHKA TOKA OT CHJIBI TOKA B
LEeMnu.

HccnenoBaHue 3aBUCMMOCTH TOJIE3HOM MOIITHOCTH UCTOYHHUKA TOKA OT CHJIBI TOKA.



Tema 3. Toku 6 paznuunvix cpeoax.

OnexTpuyeckas MIPOBOAMMOCTh pA3IMYHBIX BEIIECTB. OJEKTPOHHAs IPOBOJUMOCTH
TBEPABIX ~ METAUIOB.  3aBUCUMOCTb  COIPOTUBIEHUS  METALIOB  OT  TEMIIEpaTypBhl.
CBepXNpoBOAUMOCTb.

DJIEKTpUUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBomuuku. CoOCTBeHHass M TNPHUMECHAs MPOBOAMMOCTH IOJYIPOBOJIHUKOB.
CgoiictBa p—Nn-nepexoaa. [loxynpoBoJHIUKOBEIE TPHOOPHI.

DJIEKTPUYECKUI TOK B 3JEKTPOJIUTAX. DJIEKTPOJIUTUYECKAs AUCCOLMALMA. DJIEKTPOJIU3.
3akonbl Dapajes s AJIEKTPOIu3a.

OneKkTpuuecknii TOk B Ta3ax. (CaMOCTOATENbHBIH M HECAMOCTOSITEIBHBIN paspsl.
Paznuunble TUIIBI CAMOCTOATENBHOTO paspsaa. Monnus. 1lnaszma.

TexHu4yeckue yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHUE: Tra3opa3psaHble JIaMIIbI,
JIEKTPOHHO-Ty4YeBast TPyOKa, MOJIYIPOBOJAHUKOBBIE NMPUOOPHI: AUOA, TPAH3UCTOP, (POTOAUOM,
CBETOJIMOJ, TallbBaHWKA, paUHUPOBAHWE MEAM, BbIIUIABKA AJIIOMHHMS, OSJIEKTPOHHAs
MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCUMOCTh CONPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3JIEKTPOIUTOB.

3akoHsbl 3nekTpoau3a dapazes.

W ckpoBoi pa3psaa v NPpOBOAMMOCTb BO3AyXa.

CpaBHeHHME IPOBOJUMOCTH METAILJIOB U MOJYIPOBOJHUKOB.

OaHOCTOPOHHSIS MPOBOJIUMOCTD JTUOJIA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

Habmroienue snekrponusa.

W3mepenue 3apsaa 0JHOBAaJIEHTHOIO HOHA.

HccnenoBaHue 3aBUCMMOCTH COITPOTUBIIEHUS] TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHOMN XapaKTEPUCTUKH TUOJIA.

Du3nYecKU MPAKTUKYM.

CniocoObl u3MepeHust (U3MUECKUX BETTUYHH C UCTIOIH30BAHUEM aHAIOTOBBIX M ITU(GPOBHIX
U3MEPUTENIbHBIX TNPUOOPOB M  KOMIBIOTEPHBIX JATYMKOBBIX cUCTEM. AOCONIOTHBIE U
OTHOCHUTEINIbHBIE  IOTPEIIHOCTH  M3MEepeHud  ¢u3nyeckux BeduyuH. OleHKa TIpaHUll
MO PELIHOCTEM.

[TpoBeneHNe KOCBEHHBIX U3MEPEHUH, UCCIIeIOBAaHUI 3aBUCUMOCTEN (PU3NUECKUX BETTUYHH,
IIPOBEpKa MPEAJIOKEHHBIX TMIOTe3 (BHIOOpP M3 paboT, ONMMCAHHBIX B TEMATUYECKUX pa3jerax
«YYEeHUYECKHI IKCTIEPUMEHT, JTA0OpaTOPHBIEC PAOOTHI, MPAKTHKYM).

MexnpeaMeTHbIe CBSA3H.

N3yuenne kypca ¢puszuku yriayonéHHoro ypoBHsa B 10 kiacce OCyIIECTBISIETCS C YUETOM
COJIEp’KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OWOJIOTHH, XUMHH,
reorpadu U TEXHOJIOTHH.

Mesicnpedmemuvie nonHamus, C6A3AHHbBIE C UYUEHUEM MEMO006 HAYUHO20 NO3ZHAHUA:
sBIIEHUE, HAy4YHBIH (akT, rumore3a, (Qu3uUeckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
HKCIIEPUMEHT, MOJIEIMPOBaHIE, MO/IEb, U3MEPEHUE, IOTPEITHOCTH U3MEPEHUHN, U3MEPUTEIbHBIE
npubopsl, nudposas 1adbopaTopusl.

Mamemamuka: pelnieHue CcHUCTeMbl ypaBHeHuid. JluHeliHas ¢yHknms, mapadona,
runepOona, ux rpaduku U cBoiicTBa. Tpuronomerpuyeckue GyHKIIUU: CHHYC, KOCUHYC, TAHTE€HC,
KOTaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO. BEKTOphl M HMX NPOEKIUU HA OCU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.



buonozua: mexanuueckoe JBUKEHHE B KUBOU mpupoae, 1uddysus, ocMoc, TemI000MeH
JKUBBIX ~ OpPraHM3MOB, TEIUIOBOE  3arps3HEHHE  OKPYXKAIOWIEW  Cpelbl,  yTHINA3aLus
OMOOpPraHMYECKOro TOIJIMBA JJISl BBIPAOOTKH «TEIUIOBOW» M 3JEKTPOIHEPIUH, MOBEPXHOCTHOE
HAaTSDKEHUE U KalWUISPHBIE SBJICHHS B IPUPOAE, SJIEKTPUUECKUE SABJICHUS B )KMUBOM MPUPOJIE.

Xumua: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb BELIECTBA,
MOJISIpHAs Macca, NOJIyYEHHE HAaHOMATEPHUAJIOB, TEIJIOBBIE CBOMCTBA TBEPJIBIX TEII, )KUIAKOCTEU U
ra3oB, OJKUJKHE KPHUCTAJUIbL, DJJIEKTPUYECKHE CBOWCTBA METAJJIOB, JJIEKTPOJIUTHYECKAs
JUCCOLMAINs, TAIbBAHUKA, YIEKTPOHHAS! MUKPOCKOIIUSI.

T'eozpaghus: BnaxxHOCTh BO3/lyXa, BETPbL, OApOMETpP, TEPMOMETP.

Texnonozua: npeodpa3oBaHue JBUKEHUN C NCIIOJIb30BAHUEM MEXaHU3MOB, YUET CYXOro U
JKUJAKOTO TPEHMsT B TEXHUKE, CTATUYECKUE KOHCTPYKUMM (KPOHIUTEWH, peméryaTbie
KOHCTPYKIIUH), UCTIOJIb30BaHNE 3aKOHOB COXPAHEHHSI MEXaHUKH B TEXHUKE (TUPOCKOI, BOJIOMET
U Jpyrue), ABUTATe]Ib BHYTPEHHETO CropaHus, MapoBas TypOuHa, OBITOBOIl XOJIOAMJIBHUK,
KOHAWIIUOHED, TEXHOJIOI'HU MOJIy4CHUA COBPECMCHHBIX MaTcpuraioB, B TOM YHUCJIC
HAaHOMATEpUAJIOB, M  HAHOTEXHOJIOTMH,  DJIEKTPOCTAaTUYECKas  3alluTa,  3a3eMJICHUE
AIEKTPONPUOOPOB, ra30pa3psIHbIC JaMIIbl, TOTYIPOBOJHUKOBBIE TPHUOOPHI, FraIbBAaHHUKA.

INVIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI 10 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbHI

JInuHOCTHBIE pe3yJIbTaThl OCBOEHUS yueOHOro npenmMera «Pu3nKa» JI0JKHBI OTpa)xarb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTPEHHEU
MO3ULIMEH JIMYHOCTH, CHUCTEMOH IIEHHOCTHBIX OpPHEHTAlWW, TO3UTUBHBIX BHYTPEHHUX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJUIMOHHBIM IIEHHOCTSAM POCCHHMCKOrO  OOIEeCTBa,
paclIMpeHue >KM3HEHHOIO OIBbITa W OIbITA ACSITEIBHOCTH B IIPOLECCE pealu3alMi OCHOBHBIX
HaIlpaBJICHUN BOCIIUTATEIBbHOMN E€ATEILHOCTH, B TOM YHCJIE B YaCTH:

rPasKIaHCKOr0 BOCIIMTAHUSA:
e Cc(hOPMHUPOBAHHOCTh TPAXJAHCKOW MO3MLIMK OOYyYarolerocss Kak akKkTUBHOIO U
OTBETCTBEHHOT'O WIE€HA POCCUICKOro 00I11eCTBa;
® [IPUHATHE TPAJULIMOHHBIX OOIIEYETOBEYECKUX I'YMAaHUCTUUYECKUX U IEMOKPATHYECKHX
LIGHHOCTEH;

® TOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTh B MHTEpEcax I'Pa’kJaHCKOIro OOIEeCTBa,

y4acTBOBAaTh B CaMOYIPaBJICHUU B 00pa30BaTeIbHON OpraHU3alty;

e YMEHHME B3aUMOJCICTBOBAaTh C COLMAIBHBIMM HHCTUTYTAMU B COOTBETCTBHHM C HX

GYHKIUSMU ¥ Ha3HAUCHUEM;
® TOTOBHOCTb K TYMAHUTAPHON M BOJIOHTEPCKOMN NEATEIBHOCTH.
NMAaTPHOTHYECKOr0 BOCIIUTAHUA:
e chOpPMHPOBAHHOCTh POCCUMCKOM TPAXKTAHCKON MICHTHYHOCTH, MATPUOTU3MA;
® [ICHHOCTHOE OTHOIIECHHE K T'OCYAApCTBEHHBIM CHMBOJIaM, JOCTHKEHHSM POCCHUHCKHX
y4€HBIX B 001aCTH (PU3UKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:
e copMHPOBAaHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUYECKOT0 IOBE/ICHUS;
® CIOCOOHOCTb OLIEHMBAThH CUTYALIMIO U PUHUMATh OCO3HAHHBIE PELICHHS], ODUEHTUPYSICh
Ha MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U IEHHOCTH, B TOM YHUCJIE B JEATEIBHOCTH YUEHOTO;
® OCO3HaHME JUYHOI'O BKJIaJa B IOCTPOCHHE YCTOMYMBOTO Oy IyILETO.



ICTETUYECCKOIo BOCIIMTAHUA:

OCTETUYECKOE OTHOILIEHUE K MHUpPY, BKIIOYAs OJOCTETHKY HAy4HOI'O TBOPYECTBA,
npucyuiero (pu3nyecKon HayKe.

TPYAOBOI'O BOCIIUTAHUSA:

WHTEpPEC K pasIuyHbIiM cdepam TpoecCHOHANBHONW JeATEeIbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (DM3MKON M TEXHUKOM, YMEHHE COBEPIIATh OCO3HAHHBIN BBIOOP OymyIeit
pod)eCCUU U PeaTn30BbIBATh COOCTBEHHBIC )KM3HEHHBIC TUIAHBI;

TOTOBHOCTb U CITOCOOHOCTH K 00pa30BaHMIO M CaMO00OPa30BaHUIO B 001acTH (PU3NKHU HA
MPOTSDKCHUH BCEH YKU3HHU.

IKOJOI'HYCCKOro BOCIMTaHUuA:

c(OPMHPOBAHHOCTh HKOJOTHYECKOW KYIbTYphl, OCO3HAHHE TJIOOAIBHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

IJIAHUPOBAHUE U OCYILIECTBJIEHUE JICUCTBUUA B OKPYKAIOLIEH CpElle HA OCHOBE 3HAHMS
L[eJI€N YCTOMYMBOTO PA3BUTHSI YEJIOBEYECTBA;

pacIIMpeHHe OmbITa JEATEIbHOCTU 3KOJOTMYECKOW HAIpaBIEHHOCTH Ha OCHOBE
MMEIOUINXCS 3HAHUHU 10 (PU3HKeE.

IHMEHHOCTU HAYYHOI'0O ITO3HAHUSA:

c(OpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTUA (HU3UUECKOI HAYKU;
OCO3HAHHE LEHHOCTH HAyYHOU [EATENbHOCTH, FOTOBHOCTH B MPOIECCE H3yYCHUS
GuU3MKK  OCYIIECTBISATH  NPOEKTHYID U HCCIEAOBAaTENbCKYIO  JEATEIbHOCTh
WHAWBHUAYAILHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATHI

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eHCTBUSA
Bba3oBble Jornyeckue geiicTBUA:

CaMOCTOSITENIbHO (OPMYJIMPOBATh U aKTyaJIM3UpPOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPENIETISATh eI JACSITEIIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUU UX IOCTUKEHUS;
BBISIBJIATH 3aKOHOMEPHOCTH M TIPOTHUBOPEUHs] B pPACcCMATPUBAEMBIX (PU3UUECKHUX
SBJICHUSIX;

paspabaThiBaTh TIUIAH pEIICHHS MpoOJeMbl ¢ y4é€TOM aHalIu3a HMMEIOIIUXCS
MaTepHalbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JCSATEIHHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJILTATOB IIEIISM,
OIICHUBATh PUCKHU MOCIIEACTBHUI JIESITEIILHOCTH;

KOOPJMHUPOBATh W BBINOJHATH PabOTy B YCIOBHSIX peaIbHOTO, BUPTYaJbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBITIUICHHUE MTPU PEIICHUH KU3HEHHBIX MPOOIIeM.

Ba3oBble ucciaenoBaTelbCKue AeiicTBUS.

BIIAJICTh HAYYHOW TEPMHUHOJIOTHEH, KITFOYEBBIMH MMOHATUSIMU U METOAaMH (PU3NUECKON
HAyKH;

BIIAJICTh HABBIKAMHU Y4€OHO-UCCIIEI0BATEILCKON U TPOSKTHOM JEATEILHOCTH B 00IaCTH
(GU3UKHA, CIMOCOOHOCTBIO M TOTOBHOCTHIO K CaMOCTOSITENIBHOMY TIOMCKY METOJIOB
pemieHus 3amad  (QU3MYECKOTO COJEP)KAHUS, NPUMEHEHUIO pa3IUYHbIX METO/I0B
MMO3HAHMS,



BJIAICTh BUAAMH JEATEIBHOCTHU II0 MOJYYEHUIO HOBOTO 3HAHMs, €TI0 MHTCPIPETALNH,
peoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX CUTYaLlUsAX, B TOM YHCIIE IPU
CO3JIaHUH Y4EOHBIX IPOEKTOB B 00JIACTH (PHU3HKH;

BBISIBJISITH IIPUUMHHO-CJIEICTBEHHBIE CBSI3W M aKTyalU3UpOBaTh 3aJady, BbIIBUIaTh
TUIIOTE3Y €€ PELICHMs], HAXOAUTh apIyMEHTHI JUIS JOKA3aTeIbCTBA CBOUX YTBEPKACHUM,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

AQHAIN3UPOBATh IIOJYYCHHBIE B XOJAE PEIICHUS 3aJadd pPe3yiabTaTbl, KPUTHYECKU
OLICHUBATB UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;
CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3314 B 00Pa30BaTE/IbHON J1EATEILHOCTH, B
TOM YMCJIE IPU U3YUYEHUH (PUBHKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM, OLI€HUBATh IPUOOPETEHHBIN ONBIT;

YMETb IIEPEHOCUTh 3HAHUSA MO0 PU3UKE B IPAKTHUECKYIO 001aCTh XKU3HEACATEIbHOCTH;
YMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTei;

BbIIBUTaTh HOBBIE UJIEU, IPEJIaraTb OPUTrHHAIbHbIE MOAXObl U PELICHHUS;

CTaBUTh NPOOJIEMBI U 33]]a4H, I0IYCKAIOIINE albTEPHATUBHBIEC PELLICHUS.

PabGora ¢ undopmanmeii:

BJIAJICTh HABBIKAMU NOJTYYEHUS HHPOpMANU (PU3HIECKOTO COJIEPIKAHHS U3 UCTOYHUKOB
Pa3HbIX THUIIOB, CAMOCTOSITEIIBHO OCYHIECTBIIATH MOUCK, aHAIU3, CUCTEMATH3aLUI0 U
MHTEPIpETannio HHPOPMALIUU PA3IHYHBIX BUIOB U (OPM IMPEIICTABICHHS,

OLIEHUBATh JOCTOBEPHOCTh MH(OPMALIHH;

UCIIOJIb30BaTh CPEJACTBA MH(POPMAIMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJOTUH B
pEelIeHUH KOTHUTUBHBIX, KOMMYHHMKAaTHUBHBIX M OpraHM3alMOHHBIX 3a7ad C
coOnrofcHreM TpeOOBaHWH DPrOHOMHUKH, TEXHUKH O€30MacHOCTH, THTUEHBI,
pecypcocOepeXeHns, NPaBOBBIX M OSTUYECKUX HOPM, HOPM HH(POpMAIMOHHON
0e30IMacHOCTH;

co3/aBaTh TEKCThl (PU3UYECKOTO COJEpKaHUS B pa3IMuHbIX (opmarax c y4éToMm
Ha3HayeHUs: MHGOpMallMu U LEJeBOM ayquTOpUH, BbIOMpas ONTUMAIbHYIO (opMy
IPEJICTaBICHUS U BU3YyaIH3al1H.

KoMMyHuUKaTHBHBbIE yHHBepcalbHble Y4eOHbIe el cCTBHA:

OCYILECTBIIAThH OOIIEHHE Ha YPOKaX (PU3MKU U BO BHEYPOUHOI IEATEIBHOCTH;
pacrio3HaBaTh MPEANOCHIIKN KOH(DIMKTHBIX CUTYallui U CMATYaTh KOH(IMKTBHI;
Pa3BEPHYTO M JIOTMYHO M3J1araTb CBOKO TOYKY 3PEHHUS C MCIOJb30BAHUEM S3BIKOBBIX
CPENCTB;

MOHMMATh U UCTOJIb30BaTh MPEUMYILIECTBA KOMAHIHOM U MHANBUAYAJIbHON pabOTHI;
BbIOMpaTh TEMAaTUKY U METOJIbl COBMECTHBIX JIEHCTBUM C yU€TOM OOILIUX MHTEPECOB U
BO3MOKHOCTEHN KaKJ0r0 4J€HA KOJUIEKTUBA;

IIPUHUMATh LEJIM COBMECTHOM JESATEIbHOCTH, OPraHU30BBIBaTH M KOOPAMHHPOBATH
JEUCTBHSI MO €€ JTOCTHIKEHHWIO: COCTaBIATh IUIAH JEHCTBHM, pacHpenessiTb pOJIH C
y4€TOM MHEHUN YYaCTHUKOB, 00CYXk/1aTh pe3yJbTaThl COBMECTHOM pabOThI;

OLIGHMBATh KAyeCTBO CBOETr0 BKJAJa W KaXJOTO y4YacTHMKAa KOMaHIbl B OOIIMH
pe3yibTaT Mo pa3paboTaHHBIM KPUTEPHSIM;

[IpeJIaraTb HOBBIE IIPOEKTHI, OLICHUBATh UJECHU C MTO3ULIMA HOBU3HBI, OPUTHHAIBHOCTH,
MIPaKTUYECKON 3HAYUMOCTH;

OCYILIECTBIATh IIO3UTUBHOE CTPATETMYECKOE IIOBEIECHUE B PA3IMYHBIX CUTYaLUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

PeryasitTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS



Camoopranusamnus:

CaMOCTOSITENIFHO OCYIIECTBIIATH MO3HABATEIBHYIO JIEATEIBHOCTh B 00JaCTH (DPU3UKH U
ACTPOHOMMH, BBISBIIATH MIPOOJIEMBI, CTAaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE 3aIa4H;
CaMOCTOATENIBHO COCTABJIATH IUIAH PEIICHMS PaCYETHBIX U KAYECTBEHHBIX 3a7ad, IUIaH
BBITOJIHEHUS MTPAKTUYECKONH pabOTHl ¢ yYETOM HMMEIOUIMXCS PECYpCOB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHMI;

JIaBaTh OLIEHKY HOBBIM CUTYalUsM;

pacuIMpsATh paMKH Y4eOHOTO IPEMETa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

JienaTh OCO3HAHHBINM BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a
peLICHHUE;

OLICHUBATh MPHOOPETEHHBIN OIIBIT;

crocoOcTBOBaTh (HOPMHUPOBAHHUIO ¥ TMPOSIBICHUIO JPYAWIMH B 00JIACTH (PU3UKH,
MOCTOSIHHO ITOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYpPHBII YPOBEHb.

CﬁMOKOHTpOJIb, IMOIUOHAJIbHBIA HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B AEATEIbHOCTD, OLICHUBATH
COOTBETCTBUE PE3YNNbTATOB LEIAM;

BJIAJCTh HABbIKAMM IIO3HABATEIIbHOM pEe(IEKCMM KaK OCO3HAaHUS COBEPIIAEMBIX
JIEMCTBUM U MBICIMTENBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUN;

UCIIOJIb30BaTh MPUEMBI pe(IIEKCUU IS OLICHKH CUTYAIH, BEIOOpa BEPHOT'O PEIICHUS;
YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PELICHUS 10 UX CHHKEHUIO;
IIPUHUMATh MOTUBBI U apIyMEHTBI JPYIUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;
IPUHUMATH ce0sl, TIOHUMAsi CBOM HEIOCTaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apryMEHTBI APYIUX IIPU aHAIU3€ PE3YNIbTATOB JIEATEIBHOCTH;
IPU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha OLIMOKH.

B mporecce AOCTHXEHUS JIMYHOCTHBIX PE3YNbTaTOB OCBOCHUS MPOrpaMMbl MO (U3MKE IS
YPOBHS CpeqHero ooiero oOpa3zoBaHus y 00y4YarolUXcs COBEPUICHCTBYETCS AMOIIMOHANIBHBIN
WHTEJUICKT, MPEeIoiaramuii copMupoBaHHOCTD:

CaMOCO3HaHUs, BKIIIOYAIOLIET0 CIOCOOHOCTh IOHMMAaTh CBOE OSMOLMOHAIBHOE
COCTOSIHUE, BUJIETh HAIIPABJIEHUS pa3BUTHS COOCTBEHHON SMOIIMOHATILHON Cepbl, ObITh
yBEpEHHBIM B ce0e;

CaMOpETYJIMPOBaHMs,  BKIIOUYAIOUIETO  CAMOKOHTPOJIb,  YMEHME  IPUHHUMATh
OTBETCTBEHHOCTbH 3a CBOE MOBE/IEHUE, CIIOCOOHOCTh alalTHPOBATHCS K IMOIIMOHAIBHBIM
U3MEHEHUSM U MPOSBIATh THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHE! MOTHBAIIMH, BKJIIOYAIOIIEH CTpEMJIEHHE K JTOCTHKEHUIO IIeJIM U YCHexy,
ONTUMM3M, HHULIUATUBHOCTb, YMEHUE AEUCTBOBATDH, UCXOMS U3 CBOUX BO3MOXKHOCTEN;
AMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHMMATh 3MOILMOHAIBLHOE COCTOSIHUE JIPYTHX,
YYUTBIBATh €r0 MpPH OCYIIECTBICHUU OOILEHUs, CIHOCOOHOCTh K COYYBCTBHUIO U
COTIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIONIMX CIOCOOHOCTh BBICTPaMBAaTh OTHOUIEHHS C
JIPYTUMHU JHOJbMU, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3peliaTth KOH(IUKTHL.

IMPEJIMETHBIE PE3YJIBTATDBI

K xonny oOyuenus B 10 knacce npenMeTHbIE pe3ylbTaThl Ha YIIIYOJEHHOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:



MOHUMAaTh pPOJIb (U3UKH B HSKOHOMHUYECKOW, TEXHOJOTUYECKOM, IKOJIOTHYECKOM,
COLMAIIBHOW M ATUYECKOH cepax NesTeIbHOCTH YeIOBEKa, POJIb U MECTO (PU3UKH B
COBPEMEHHOM Hay4HOU KapTUHE MUPA, 3HAYEHUE OIIUCATEIbHOM, CUCTEMAaTU3UPYIOLLEH,
OOBSICHUTENIBHOM W TPOTHOCTUYECKON (PYHKIMH (PU3MUECKO TEopHuH — MEXaHHKH,
MOJIEKYJISIPHON (PU3UKU U TEPMOJIMHAMUKH, POJIb (PU3NYECKOI TeOpUU B POPMHUPOBAHUU
IpeCTaBiIeHU 0 (PU3NYECKON KapTHHE MUPA;

pas3nyaTh yCIOBUS MPUMEHUMOCTH MOIeTIel (PM3NYECKHUX TN U MPOLECCOB (SIBICHHA):
MHepLHalbHas CUCTeMa OTcuéra, abCOJIIOTHO TBEPAOE TEJNO, MaTepuajbHas TOUKA,
PaBHOYCKOPEHHOE JIBUKEHHE, CBOOOTHOE MajieHre, abCOMOTHO ynpyras aedopmanus,
a0COJIIOTHO YIpYroe u abCOJIIOTHO HEYIPYIO€ CTOJIKHOBEHMSI, MOJEIH ra3a, KHUJIKOCTU
U TBEPIOro (KPUCTAJUIMYECKOI0) Tella, NeaabHbIN ra3, TOUEUHbIN 3apsl], 0OJHOPOJHOE
JNEKTPUYECKOE T10JIE;

pa3nuyarh YCIOBUS (TpaHHIBI, OOJAaCTH) NPUMEHHUMOCTH (U3UUYECKUX 3aKOHOB,
IOHUMAaTh BCEOOIIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OIPAaHUYEHHOCTh
MCIIOJIb30BAaHUs YACTHBIX 3aKOHOB;

AQHAIN3UPOBATh U OOBACHATH MEXAaHUYECKHUE IPOLECChl M SIBICHMS, HCIOJIb3Ys
OCHOBHBIE IIOJIOKEHHMSI WU 3aKOHBl MEXAaHUKU (OTHOCUTEIBHOCTh MEXaHUYECKOTO
JBWDKEHUS, (POpMySbl KMHEMAaTHKH PaBHOYCKOPEHHOT'O JBM)KEHUS, MpeoOpa3oBaHUs
["anunes a1 CKOPOCTH M IEPEMELIEHM S, 3aKOHBI HbI0TOHA, IPUHLINUIT OTHOCUTEIBHOCTH
["anunes, 3aKOH BCEMUPHOIO TSTMOTEHUS, 3aKOHbl COXpPAHEHHs UMIyJIbca U
MEXaHUYECKOW SHEPTHH, CBSI3b PaOOTHI CHIIBI C U3MEHEHHEM MEXaHHYECKOW IHEPTHUH,
yCIIOBUSL paBHOBECHSl TBEPAOIrO Tejia), NMPU STOM HCIOJIb30BaTh MaTeMaTHYECKOE
BBIPQ)KEHUE 3aKOHOB, YyKa3blBaTh YCIIOBHS MPUMEHUMOCTH (DU3MYECKHX 3aKOHOB!
npeoOpa3oBanuil [anunes, BTOPOro M TpeTbero 3akoHOB HpIOTOHA, 3aKOHOB
COXpaHEHUsSI UMITYJIbCA U MEXAHUYECKOW SHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;
AQHAIN3UPOBATh U OOBSACHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, HCIOIb3Ysl OCHOBHbBIE
nosioskeHnss MKT u 3akoHBI MOTEKyIsipHON (PU3UKU U TEPMOIMHAMUKH (CBS3b JaBJICHUS
UJCANBHOTO Ta3a CO CpPEJHEH KUHETHYECKOM DSHEprued TEeIIOBOro MBM)KEHHS U
KOHIIEHTPALMEN €r0 MOJIEKYJI, CBSI3b TEMIIEPATYPBI BELECTBA CO CPEAHEN KHHETUYECKON
SHEpPrueil TEIUIOBOTO JBMIKEHMSI €ro YacTHIl, CBS3b JAaBJICHUS HJ€aJIbHOIO Ta3a C
KOHIIEHTpAallUe MOJIEKYJ U €ro TeMreparypou, ypaBHenue MenaeneeBa—Knanerpona,
NEPBBIN 3aKOH TEPMOJUHAMMKH, 3aKOH COXPAHEHHUS YHEPIMH B TEIIOBBIX IIPOLIECCAX),
IIPY 3TOM HCIIOJIb30BAaTh MaTEMATHUYECKOE BBIPA)KEHHWE 3aKOHOB, YKa3bIBATh YCIIOBHS
IIPUMEHNMOCTH ypaBHeHMs MenaeneeBa—KnaneipoHa;

AQHAIN3UPOBATh M OOBACHATH DJIEKTPUYECKHE SBJICHUS, MCIONb3ys OCHOBHbBIE
MOJIO’KEHHUS M 3aKOHBI JIEKTPOIMHAMUKHU (3aKOH COXPaHEHUsI AJIEKTPUUECKOI0 3apsijia,
3akoH KynoHa, moTeHIIMalbHOCTb 3JIEKTPOCTATUYECKOTO OIS, IPUHIIUII CYIEPIIO3ULIUN
IIEKTPUYECKUX IOJIEH, IPU STOM YKa3blBas yCIOBUS NPUMEHUMOCTH 3akoHa KymoHa, a
TaK)K€ MPAKTUYECKH BAKHBIE COOTHOLICHHMs: 3aKOHBI OMa I ydacTKa LENU U I
3aMKHYTOM 3JIeKTpuuecKoi 1enu, 3akoH Jlxoyns—Jlenua, npasmia Kupxroda, 3axoHb
®dapanes 15 JIEKTPOTU3A);

OTUCHIBATh (PU3NYECKHE MPOLECCH] U SIBICHUS, HCIIONb3Ys BEJIMUMHBI: IEepeMElIeHNUE,
CKOPOCTh, YCKOPEHHUE, UMITYJIbC T€Ja U CUCTEMBI TEJI, CHJIa, MOMEHT CHJIbI, JaBJICHUE,
NOTEHIMAJIbHAs PHEPIus, KHMHETUYeCKas SHEprusi, MexXaHudeckas HSHeprusi, pabdora
CHUJIBI, IEHTPOCTPEMUTEIILHOE YCKOPEHUE, CUJIA TAKECTH, CUJIA YIIPYTOCTH, CUJIA TPEHMUSI,
MOIIIHOCTb, SHEPTUS B3aUMOACHCTBUS Tesa ¢ 3eMi€l BOIHM3U €€ MOBEPXHOCTH, SHEPTUS
yrnpyroil aedopmanuu Npy>KUHBI, KOJIMYECTBO TEIUIOTHI, a0COJIOTHAs TeMIeparypa



Tena, paboTa B TepMOJAMHAMUKE, BHYTPEHHSS SQHEPT U UCaIbHOTO OJHOATOMHOTO rasa,
paboTa WaeanbHOrO ra3a, OTHOCHTENbHAs BIAXHOCTh Bo3nyxa, KIIJ| uaeampHOTO
TEIJIOBOT'O JABUIATElIsA; DJIEKTPUUYECKOE I10JIe, HAIPSHKEHHOCTh JJIEKTPUYECKOTO I10JI,
HaIpsOKEHHOCTh TOJII TOYEYHOrO 3apsja WIM 3apsHKEHHOIO Iapa B BAKyyME€ U B
JUAJIEKTPUKE, TMOTEHLUMAN 3JIEKTPOCTATHYECKOrO I0Js, Pa3HOCTh IOTEHLHAJIOB,
ANIEKTPOJBIIKYILIASL CUJIA, CHJIA TOKA, HAIPSHKEHHE, MOIIMHOCTb TOKA, JJIEKTPUYECKas
€MKOCTB IIJIOCKOTO KOHEHCATOpa, COIPOTUBIICHUE YYACTKA LENH C 0CIEA0BATEIbHBIM
U TapaUIeIbHBIM COCAMHEHUEM PE3UCTOPOB, DJHEPrusi SJIEKTPUUYECKOrO MO
KOH/JIEHCATOpa;

00BSICHATH 0COOCHHOCTH MPOTEKaHUS (PU3NUECKUX SBICHUN: MEXaHHUECKOE JIBHKCHHE,
TEIUIOBOE JIBM)KEHUE YAaCTHII BEIIECTBA, TEINIOBOE PABHOBECHE, OPOYHOBCKOE IBH)KEHUE,
muddy3us, HcIapeHue, KUIMEHUE W KOHJCHCALUs, IJIaBICHHE W KPUCTAJUIM3AINA,
HaIlpaBJICHHOCTh  TEIUIONEPENauu, DSJIEKTpU3aluus Tel, SKBUIIOTEHIMAIbHOCTD
MTOBEPXHOCTH 3aPSKEHHOTO TPOBOJIHUKA;

IIPOBOJUTH MCCIICOBAHUE 3aBUCUMOCTH OJHOW (PU3NYECKON BEIMUYUHBI OT JPYrou C
WCIIOJIb30BAHUEM TMPSMBIX H3MEPEHUH, MpU HSTOM KOHCTPYUPOBATh YCTAaHOBKY,
(GUKCUpPOBATh pPE3yabTaThl MOJYYCHHOH 3aBUCUMOCTH (DM3WYECKHX BEIMYUH B BHJIE
rpadukoB ¢ y4ETOM aOCONIOTHBIX IMOTPEIIHOCTeH HW3MEPEHUM, IeNaTh BBIBOIBI TIO
pe3ynbTaTaM UCCIEI0BAHMS;

MPOBOAWTH KOCBEHHBbIE M3MEpPEHUs (PUINYECKUX BEIMYUH, MPHU ITOM BBIOHPATh
ONTUMANBHBIA METOJ H3MEPEHUs, OILEHUBATh aOCONIOTHbIE U OTHOCHUTEIbHBIC
MOTPEUTHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHMUIA;

IIPOBOJIUTH OIIBITHI 10 ITPOBEPKE MPEUIOKEHHON TMIIOTE3bI: INIAHUPOBATH KCIIEPUMEHT,
coOupaTh FIKCIIEPUMEHTATIBLHYIO YCTAHOBKY, AaHATTU3UPOBATh MOJIyUE€HHBIE PE3yIbTaThl U
JienaTh BBIBOJ O CTATyCe MPEAJIOKEHHON TUITOTE3BI;

coOnroaarh mpaBuia 0e30macHOro TpyJda HpU MPOBEIEHUU HUCCIECJOBAHUNA B paMKax
y4eOHOr0 SKCIIEpUMEHTA, MpaKTUKyMa U y4eOHO-MCCIEeI0BAaTENIbCKOW M MPOEKTHOM
JeSITeIbHOCTH C HCHOJIb30BAHUEM H3MEpPHUTENbHBIX YCTPOHUCTB M J1aOOPAaTOPHOIO
00opyI0BaHus;

pemath pac4E€THbIE 33Ja4H C IBHO 3aJaHHOW 1 HESIBHO 3aJJaHHON (PU3UUYECKON MOJEIIBIO:
Ha OCHOBAaHMU aHAJIW3a YCJIOBHMsS OOOCHOBBIBATH BBIOOp (DM3HYECKOM MoJeNny,
OTBevaroleil TpeOOBaHUAM 3a/1a4M, IPUMEHATH POPMYJIbl, 3aKOHBI, 3AKOHOMEPHOCTH U
NOCTYJIaThl (PU3WYECKUX TEOPUH MPH MCIOIb30BAaHUM MAaTEMaTUYECKMX METO/I0B
pelmieHuss 3ajad, MPOBOAMTH pPAcuy€Tbl Ha OCHOBAHMM UMEIOIIUXCS JIaHHBIX,
AQHAJIM3UPOBATh pE3yIbTaTbl M KOPPEKTUPOBATb METOAbl PELICHUS C Y4ETOM
IIOJIy4EHHBIX PE3YJIbTATOB;

pelaTh KauecTBEHHBIE 3a7auu, TpeOyrolre MpUMEeHEeHUs! 3HAaHUIH U3 pa3HbIX pa3/IesioB
Kypca (U3MKH, a TakKe HHTETrpaluy 3HaHUM W3 JPYrHX IpPEeIMETOB €CTECTBEHHO-
HAay4YHOTO IMKJIA: BBICTPAMBATh JIOTUYECKYIO IIEMOYKY PACCYKICHHH C OMOpod Ha
U3y4EHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3HUYECKHE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUS Ul OOBSICHEHUS OCHOBHBIX MPHUHIUIIOB pabOThI
U3MEPUTENBHBIX PUOOPOB, TEXHUUECKUX YCTPOUCTB M TEXHOJIOTHUYECKUX MTPOLIECCOB,;
MPUBOUTH MPUMEPHI BKIIAa POCCUUCKUX U 3apYOEIKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKd, B OOBSCHEHHE IPOLIECCOB OKPYXAIOIIEr0 MHpPA, B PA3BUTHE TEXHUKH U
TEXHOJIOTHH;

AQHAIM3UPOBAaTh U  OLIEHUBATh IOCJIEACTBUA OBITOBOM M  IPOU3BOJCTBEHHOU
NESITEIbHOCTH 4eJOBEKa, CBSI3aHHOW ¢ (U3MUECKUMM TMpolleccaMu, C TMO3HMIMN



3KOJIOTUYECKOMN 0€301acHOCTH, MPECTaBICHUI 0 palroOHATIBHOM
IIPUPOJOIIOIL30BAHNM, a TAKKE€ Pa3yMHOM MCIOJIb30BAaHUU JOCTHKEHUNM HAayKd U
TEXHOJIOTHH /7151 JaIbHEHUIIIETr0 pa3BUTHS YEJI0BEUYECKOT0 OOIIECTBA;

MPUMEHSTh pa3IM4HbIe CIIOCOOBI paboThI ¢ HHpOpMAIUeil GU3NYECKOTO COAEPIKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX  HMH(MOPMAIMOHHBIX  TEXHOJIOTUH, TMpU  ITOM
MCIIOJIb30BaTh COBPEMEHHbBIE HH(POPMAIIMOHHBIE TEXHOJIOTHH I TIOUCKa, TIepepaboTKu
U TIPEIbSIBICHUS YUeOHOM U HAyYHO-TIOMYJISPHON MHPOPMALIUHU, CTPYKTYPUPOBAHUS U
UHTEpHpeTanuu WHPOPMALUU, TTOTYYCHHON M3 Pa3JIMYHBIX MCTOYHHKOB, KPUTHUECKH
aQHAIM3UPOBATh MOJy4yaeMyl0 MHGOpPMAIUIO U OICHUBATh €€ JIOCTOBEPHOCTh KakK Ha
OCHOBE UMEIONINXCS 3HAHUMU, TaK U Ha OCHOBE aHAJIM3a UCTOUYHUKA HH(OPMALINK;
MNPOSABJIATE OPraHU3allMOHHBIC W  TIO3HABATCJIBHBIC YMCHHUSA CAMOCTOSATCIBHOI'O
NpUOOpPETEeHUs] HOBBIX 3HAHWW B MPOIECCE BBHINOJHEHHUS MPOCKTHBIX U y4eOHO-
UCCIIEIOBATEIbCKUX PadOT;

pa6OTaTI) B Tpymmne € HCIOJHCHUCM PAa3JIMYHbIX COLUAJIBHBIX poneﬁ, IJIaHUPOBATh
paboTy Tpynmbl, palMOHAIBHO pPaCHpPENesaTh JACSITEIBbHOCT B HECTAHJIAPTHBIX
CUTyalusaXx, aACKBATHO OLUCHHBATDL BKJIaJ KaXKAOTI'O U3 YYACTHHUKOB I'PYIIIIbI B PCIICHUC
paccMaTpuBaeMoii MPOOIEMBI;

IOPOSBISATE MOTHBALMIO K Oynymed mpodecCHOHATbHOM — JIEATENBHOCTH IO
CHEIHUAIBHOCTIM (PU3UKO-TEXHUYECKOTO TPODUIIS.



TEMATHYECKOE INTAHUPOBAHHE

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Kontpoabubie IIpakTuueckue
n/n NPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
Paznea 1. HAYUYHBIA METO/ ITIO3HAHUSI IIPUPO1bI
bu6mmoreka [IOK

Hay‘lHHfI MCTO ITO3HaHUA

11 6 1 https://m.edsoo.ru/7f
HPHPOH 416194
Hroro mo pazneny 6
Pa3zpgen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kunemaruka 10 1 https://m.edsoo0.ru/7f41
6194
bu6mmoreka [IOK
2.2 Junamuka 10 https://m.edsoo.ru/7f41
6194
bu6nmoreka [JOK
2.3 Craruka TBEpIOTO Tena 5 1 https://m.edso0.ru/7f41
6194
bu6mmorekxa [{OK
2.4 3aKOHbBI COXPAHEHUS B MEXAHUKE 10 1 https://m.edsoo.ru/7f41

6194

JlesAiTeJbHOCTH
YUYHTEJS C y4eTOM
NporpamMmsblI
BOCITUTAHMS

IToaroroBka u
y4acTHe BO
Bcepoccuiickoit
OJIMMITHA/IC
IIKOJIbHUKOB
190 aet co nHs
poxacHus Ajibgpe
na bepuxapaa
Ho6eas, mBeackor
0 u3o0peTaTens
(nHpOPMAITMOHHOE
COOOIICHHE) -
21.10.2023
Bcepocculickuil ypok
"Dxonorus u
sHeprocoepexenue”
VYyactue B UHTEpHET-
OJINMITHAJIC o
¢uzuke CIIOTY
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Uroro no pazneny

Pa3nea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA

35

OCHOBBI bubmuoreka [JOK
3.1 MOJICKYJIIPHOKMHETHYECKOM 15 https://m.edso0.ru/741
TEOPHUH 6194
bu6mmoreka [JOK
3. Tepmosmunamuka. Teriossre 20 https://m.edsoo.ru/7f41
' MAIITMHBI 6194
bu6mmoreka [IOK
33 ATpEraTHble COCTOSHUSA 14 https://m.edsoo.ru/7f41
' BeriecTBa. Da30BbIe MEPEXOIbI 6194
Wroro mo paszneny 49
Paznen 4. JIEKTPOJAUHAMUKA
bu6mmorekxa [IOK
41 DIeKTpHHEECKoe TONIe 24 https://m.edsoo.ru/7f41
6194
bu6nmoreka [JOK
4.2 [TocTOsSIHHBIN 27EKTpUUECKUN TOK 24 https://m.eds00.ru/7f41
6194
bu6mmorexa [IOK
43 TOKM B pasTHYHBIX Cpeax 6 https://m.edsoo.ru/7f41
6194
Hroro no pasneny 54

460 nert co aus
poxaenus ['anuneo
lanunes
(mHbOpPMAITMOHHOE
coo0IIIeHNE,
MIPE3CHTALIHS)
15.02.2024
90 net co nHA
POXKIICHUS
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Paszea 5. PU3HUYECKHUH MPAKTUKYM

bu6mmoreka [JOK
5.1 Ou3NUECKUil MPaAKTUKYM 16 16 https://m.edsoo.ru/7f
416194
Wroro mo paszneny 16
PesepBHOE Bpemst 10 1
OBUIEE KOJIMYECTBO YACOB I10 170 10 16
[MTPOI'PAMME

IHOYPOYHOE IINTAHUPOBAHHUE

No KoanyecTBO 4acoB Jara
w/n Tema ypoka Beero KonTpoabubie IIpakTuueckue H3y4YeHHUA
padoThI padoThI (yucOHast
HEJIEeIsT)
1 ®duszuka — pyHaamMeHTaabHas Hayka o npupoae Hayunblil meton 1 1
MO3HAHUS U METO/IbI HCCIIeI0BaHUs (PU3UUECKUX SIBICHUN
2 CraproBast KOHTpOJIbHas paboTa 1 1 1
3 DKCIepUMEHT U T€OpUs B IPOLIECCE [TO3HAHUS TIPUPOIBI. 1 L
Habuntoienue u 3kcnepuMeHT B pU3MKe
4 CrniocoObl u3MepeHus (U3NYECKUX BETUUNH 1 1
5 AOCOII0THAs M OTHOCUTENbHASI TOIPEIIHOCTH U3MEPEHU I 1 L
(bu3NYEeCKUX BETUUYNH
MopenupoBanue B pusuke. Poias u MecTo Gpusnku B
6 (hopMHPOBaHUU COBPEMEHHOM Hay4YHOU KapTUHBI MUpa, B 1 2

MPAKTUYECKON JIEATeTLHOCTH JIIOICH



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

Mexaunueckoe asmxenne. Cucrema orcuera. OTHOCUTEIBHOCTD

! MEXaHUYECKOT'O JABM)KEHUS.

8 Tpaextopus. [lepemenienne. Ckopoctb. VX npoekuu Ha ocu
KOOpJAUHAT

9 PaBHOMEpHOE nipsiMosnHEHOE ABMKeHue. [ paduueckoe
ONMMCaHUE PABHOMEPHOI'O MPSMOIMHEHHOTO ABUKECHUS

10 Cnoxxenue nepeMelieHuil u ckopocteil. Pemenue 3agau

1 HepaBnomepHnoe aBukenne. MrHoBeHHasi CKOpOCTb. Y CKOPEHHE.
[IpsiMonMHENHOE IBU>)KEHHE C TIOCTOSIHHBIM YCKOPEHUEM

12 I'paduueckoe onrcaHue MPSIMOJIMHEHHOTO IBUKECHUS C
MIOCTOSIHHBIM YCKOPEHUEM
CBobOogHOE mazieHne. Y CKopeHrne CBOOOTHOTO TaICHUS.

13 3aBUCUMOCTb KOOPAMHAT, CKOPOCTH, YCKOPEHUS OT BPEMEHHU U
uX rpaduKu

14 JIBu>keHue Tena, OpOIIeHHOTO MO YTJIOM K TOPU30HTY
KpuBonuneiinoe nBmxenue. [[BukeHue 1Mo OKpy>KHOCTH.

15 VYrioBas u nuHelHas ckopocTs. [lepuon u yacrora.
[leHTpOoCTpEMUTENBHOE U MOJTHOE YCKOPEHHE

16 KonTponbnas padora no teme "Kunematuka"
Ilepsslii 3akoH HproToHa. IHEpIMaIbHBIE CHCTEMBI OTCUETA.

17 [Tpuaumn otHOcuTenbHOCTH ["anunes. HennepnuansHeie
CUCTEMBI OTCYETA

18 Cuna. PaBHogelicTByrOIIas cuiia. Bropoii 3akoH HeroToHa.
Macca

19 B3aunmoneiicteue ten. Tpernit 3akoH HeroToHa

20 [TpuHumn cynepnosunuu cui. Pemenue 3a1ad Ha IpUMEHEHHE

3akoHOB HrroTOHA




3aKOH BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTD

21 IPaBUTALMOHHOW ¥ HHEPTHOM MacCChl

22 Cuia TSOKECTH U yCKOPEHHE CBOOOIHOTO TMaICHUS

93 JIBr>keHre HeOEeCHBIX TeN U MX MCKYCCTBEHHBIX CITyTHUKOB.
[TepBast kocmuyeckasi ckopocTb. 3akoHbl Keriepa

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

o5 Cuna tpenus. [Ipupona v Buabl cui TpeHus. [[BrxeHue B
KHUJKOCTHU U raze ¢ y4ETOM CHIIBI COMTPOTUBIICHUS CPEIbI

26 Hasnenune. ['mapocrarnueckoe nasieHue. Cruia Apxumena

97 AbcomtoTHO TBepaoe Temno. [loctynaTensHoe U BpamareabHoe
JBUKEHHE TBEPAOrO Tella

28 MoOMEHT cuiibl OTHOCUTENIBHO OCH BpauieHus. [1nedo cusl
CrnoxeHune cuil, MPUIIOKEHHBIX K TBepAoMy Teiy. LlenTp

29 TSDKECTH TeJa. Y CIIOBHSI PAaBHOBECHSI TBEPJIOTO Tea. Bubl
paBHOBECHS

30 Pemenue 3amau

31 KonTponbhas padota no teme "JI[unamuka. Ctatuka TBEpI0Tro
Tena"
Nmnynbe MaTepuanbHONU TOYKH, CUCTEMbI MaTepUAIbHBIX TOUEK.

32 [lenTp Macc cucTeMbl MaTepualIbHBIX TOUEK. Teopema o
JBVKEHUH LIEHTPA Macc

33 Hmnynbe cuitbl 1 U3MEHEHNE UMITYJIbCa Tesa. 3aKOH COXPaHEHUs
uMnynbca. PeakTuBHOE BUKEHUE

34 MowmeHT umItynbca MarepruanbHoi Touku. [Ipencrasinenue o
COXpaHEHUH MOMEHTA UMITYJIbCa B IIEHTPAIBHBIX MOJISAX

35 Pemrenne 3agau




Pabora cuiibl Ha MaJIoM M Ha KOHEYHOM MNEpeMCIICHUU.

36 1 8
I'paduueckoe npeacraBieHne padoThl CHIIbL. MOIIHOCTD CHIIBI

37 Kunerndeckas sneprus. Teopema 00 N3BMEHEHUH KHHETUYECKON 1 8
SHEPIUM MATEPUAIILHON TOYKH

38 [ToTenunanpHble U HEMOTEHIMANIbHBIE CUJIbL. [loTeHIInanbHas 1 8
sHeprus. Bropas kocMuueckas CKOpOCTh
Tpetbst Kocmuueckasi ckopocTb. CBsi3b pabOTHI

39 HENOTEHLUAIbHBIX CUJI C U3MEHEHUEM MEXaHUYECKOM dHEprun 1 8
CUCTEMBI TeJl. 3aKOH COXPAaHEHUsI MEXaHUYECKOM dHeprun

40 Yupyrue u Heynpyrue cToIKHOBeHHs. Y paBHeHHue bepHysn 1 8
JUIS UJ€aJIbHOM JKUJIKOCTH

41 KonTponbHas pabota nmo Teme "3aKOHbI COXpaHEHUS B 1 9
MexaHuke"

42 Pa3BuTHe npexncraBiaeHuil o npupoe TemnaoTsl. OCHOBHBIE 1 9
nonoxerns MKT. luddysus. BpoyHoBckoe nBmkenne

43 Crpoenue ra3000pa3HbIX, )KUIKUX U TBEPABbIX Tell. XapaKkTep 1 9
JBUKEHMS U B3aMMOJICHCTBHS YaCTHI] BEILIECTBA

44 Macca u pa3zmepsl MoJiekya (atomoB). KonnyecTBo BelecTsa. 1 9
ITocTrosiHHas ABoragpo

45 Temneparypa. TemoBoe paBuoBecue. [lkana [enbcust 1 9

46 Pemenue 3anau 1 10

47 WneanbHblii ra3. ['a30BbIe 3aKOHBI 1 10

48 VYpaBaenune MenzeneeBa-Knaneiipona. Penenne 3anau 1 10

49 AOcomoTHas TemriepaTypa. 3akoH JlaapToHa 1 10

50 N3omporneccsl B HACaIbHOM rase ¢ HOCTOSIHHBIM KOJIMYECTBOM 1 10

BEIECTBA




I'paduueckoe npencTaBIcHUE U30IPOLIECCOB: U30TEPMA,

o1 11
n30Xxopa, n3obapa

52 OcnoBHoe ypaBHeHne MKT 11

53 Pemenue 3anau 11
CBs13b a0COMIOTHOM TEMIIEPATYPhI TEPMOIUHAMHUYECKOMN

o4 CUCTEMBI CO CpEIHEN KHHETUUECKON IHEPIHEN TOCTYNaTeIbHOTO 11
TEIUIOBOTO JIBUJKEHUS €€ YacCTHI]

55 O60061eHue u cucreMatusanus 3Hanui o teme "OcHoBsl MKT" 11

56 KonTponbras padora mo teme "OcroBel MKT" 12
TepMmonunaMuyeckasi cucrema. 3aJlaHue BHEIIHUX YCIOBUM IS

57 TJ1 cucremsl. BHeninue u BHyTpeHHue napaMmerpsl. [lapameTpsl 12
TJ1 cuctembl Kak cpeiHUE 3HAYCHUS BEJINYMH, OIMCHIBAIOLIUX €€
Ha MUKPOCKOIIMYECKOM YPOBHE

58 HyneBoe nauano tepmoannamuku. CaMOnpon3BoOIbHAS 12
penakcauus TJI cucTeMBbl K TEIJIOBOMY PaBHOBECHIO

59 Monenb ueanbHOro ra3a B TEpMOJIMHAMUKE. Y CIIOBUS 12
MPUMEHUMOCTH 3TOI Mozenu

60 VYpaBHenne MeHneneeBa-Kiamnelipona v BeIpaXeHUE IS 12
BHYTpPEHHEH dHEPTUH
Bripaxkenue nmst BHyTpeHHEH SHEPTUU 0JTHOATOMHOTO

61 ueanbHOro raza. Kpazucraruueckue U HecTaTUYeCKUue 13
IIPOLIECCHI

62 DOneMeHTapHas paboTa B TepMoAUHAMUKe. Beraucienue paboTsl 13
o rpaduKy mpoiiecca Ha pV-auarpamMmme

63 Tennonepenaua kak croco6 U3MEHEHUS! BHYTPEHHEH SHEPTUU 13
TJ1 cuctemsl 6€3 coBepiieHus padboThI

64 KoHBek1ysi, TermIonpoBoAHOCTh, U3JIy4EHNE 13




KomnuectBo Teruiorsl. TenmmoEMKOCTE Tea. Y aeapHas U

65 MOJISIpHAs TEIUIOEMKOCTH BELIECTBA. Y IeJIbHAS TEILIOTa 13
CropaHusi TOIUIMBA

66 Pacuér xonmmuecTBa TEIUIOTHI PH TEIUIONepeIade 14

67 [Tonsitue 06 anuabaTHoM mporiecce. [lepBrii 3akoH 1
TEPMOJIUHAMUKU

68 KonmdgecTBo TemnoThl u paboTa Kak Mepbl H3MEHEHUS 14
BHyTpeHHeH 3Heprun T/1 cucremsl
Bropoii 3akoH TepMOAMHAMUKH ISl PABHOBECHBIX U

69 HEPaBHOBECHBIX MpolieccoB. HeoOpaTuMoCTh IpUPOTHBIX 14
MIPOIIECCOB

70 [Tpuniune! geiicTBus TermaoBbix MamuH. KIT/] 14

71 MaxkcumansHoe 3Hauenue KII. [Hukn Kapuo 15

72 Pewenue 3amau 15

73 DKOJIOTHYECKHUE aCTEKThI UCII0JIb30BaHUs TEIJIOBBIX JBUTATEIICH. 15
TennoBoe 3arps3HEHUE OKPYKArOLIEH CpeIbl

74 Pemenue 3amau 15

75 O06001eHre U cucTeMaTr3aIis 3HaHUI 110 TeMe 15
"TepmoanHamuka. TenaoBble MalIMHbI"

76 KonTponbnas padora no teme "Tepmonnnamuka. TemnoBsie 16
MaIIuHbI"

77 [TapoobpazoBanue u koHaeHcanus. VicnapeHue u KuneHue. 16
Y aenbHas TemioTa mapoodpazoBaHus
Hacermmennsie u HeHachIIIeHHBIE Tapbl. KauecTBeHHas

78 3aBUCUMOCTH TJIOTHOCTH U JIaBJICHHS HACBILIEHHOTO Mapa OT 16

TEMIICPATYPhbI, UX HE3aBUCUMOCTD OT 00BéMa HaCbIIICHHOI'O




napa. 3aBUCUMOCTb TEMIIEPATYpbl KUIIEHUS OT JaBJICHHUS B

KHUJKOCTU

79 BrnaxnocTs Bo3ayxa. AGCOTIOTHAS M OTHOCUTEJIbHAS BIaKHOCTh 16

80 Pemenue 3anau 16

81 Tsépnoe teno. Kpucramiuueckue u amopgHsbIe Tena. 17
AHM30TpOINS CBOMCTB KPUCTAIIIOB

82 Hedbopmaru TBEpAOTO Tena. PacTsokenue u cxarue. CaBur. 17
Monyns FOura. [Ipenen ynpyrux nedopmaruii

83 [InaBnenue u Kpuctauu3anus. Y qesbHas TEIoTa IJI1aBIeHHUSL. 17
CyOnmumarust

84 TemnoBoe paciupeHue KUAKOCTeH U TBEPIBIX TeIl. 17
AHrapMOHHM3M TEIJIOBBIX KOJIEOaHUI YacTHI] BELLIECTBA

85 [IpeobOpazoBanue 3Hepruu B (ha30BBIX IEpPexoaax 17

86 YpaBHEHHE TEIJIOBOTO OamaHca 18

87 Pewenue 3amau 18
[ToBepxHOcTHOE HaTskeHue. KanmuisipHsle siBiieHus. [{aBnenue

88 101 UCKPUBJIEHHON MOBEPXHOCTHIO KHUIKOCTH. DopMyiia 18
Jlamnaca

89 O06o0061eHre U cucTeMaTu3alus 3HaHu| 1Mo TeMe "ArperaTHbie 18
cocrosiHus BemecTBa. dazoBbie nepexoipl”

90 KonTtponbHas pabota o Teme "ArperatHble COCTOSHUS 18
BeniectBa. PazoBble epexoas”
DIIeKTpU3aus TeJl U €€ MPOSABICHUS. DIICKTPUUECKUH 3apsia. [IBa

91 BU/JIA DJIEKTPUUECKUX 3apsiioB. [[poBOIHUKY, TUIIEKTPUKU U 19
MIOJIYTIPOBOTHUKH

92 DneMeHTapHbIN ANEKTPUYECKUl 3apsi/l. 3aKOH COXpaHEHUs 19

SJICKTPHUYCCKOTO 3apsaaa




93 B3aumoneiictue 3apsinoB. Toueunsle 3apssl. 3akoH Kynona 1 19

94 Pemenue 3amau 19

95 Onexrpudeckoe noie. Ero neifictBue Ha 3MEKTPHUUECKUE 3apsiabl 19
HanpspxéanocTs anektpudeckoro nodist. [TpoOusrit 3aps. JInaun

96 HaIpsHKEHHOCTH JIEKTpUyYecKoro mojis. OqHOpoaHOe 1 20
AJIEKTPHUYECKOE TI0JIE

97 [ToTeHnManbHOCTh ANEKTpOCTaTUYECKOro 1osist. PasHocTh 1 20
MOTEHIIMAJIOB U HaIMPsHKEHUE

08 [TorennmanbHast SHEPTHA 3apsiia B JEKTPOCTATHUECKOM TOJIE. 1 20
[ToreHmman 3JeKTPOCTATHYECKOTO OIS

99 CBs13b HANPSHKEHHOCTHU TOJIS M PA3HOCTH MOTEHIIMATIOB IS 1 20
AJIEKTPOCTATUYECKOTO TTOJIS

100 [TpuHIMI Cyneprno3uuu SIEKTPHUUECKUX ToJei 1 20

101 Pemrenue 3amau 21

102 [Tone Toueunoro 3apsnaa. [Tone paBHOMEpHO 3apsiHKEHHOM cepbl 1 21

103 [Tosie paBHOMEPHO 3apsKEHHOro 1o 00bEMY mapa. [lone 1 21
PaBHOMEPHO 3apsyKEHHOW OECKOHEYHOM! MII0CKOCTH

104 ITpoBOTHUKY B 3JEKTPOCTATHUECKOM IT0JI€. Y CIIOBHE PABHOBECHS 1 21
3apsi0B

105 JIM3IIEKTPUKHU U IIOTYIPOBOAHUKH B 3JIEKTPOCTATUIECKOM T10JIE 1 21

106 Konnencarop. DnekTpoéMKOCTh KOHIEHCATOPA. 1 27
DNEeKTPOEMKOCTP TUIOCKOTO KOH/IEHCATOpa

107 [TapannensHOE COEIMHEHNE KOHJIEHCATOPOB 1 22

108 [TocmenoBareapHOE COCTMHEHUE KOHIEHCATOPOB 1 22

109 OHeprus 3apsHKEHHOI0 KOHAEHCAaTopa 1 22

110 Pemrenue 3anau 1 22




JIBr>KeHUE 3apsKEHHOM YaCTULIBI B OJJHOPOJIHOM 3JIEKTPUUYECKOM

111 1 23
oJie

112 Pemenue 3amau 1 23

113 O06o0mieHre 1 cucTeMaTH3aIMsl 3HaHUH 110 TeMe 1 23
"Dnektpuueckoe nosie"

114 KonrponsHas pabora o teme "DnexTpudeckoe mosie" 1 23

115 Cuia Toka. ITocTOsAHHBIN TOK. Y CIOBHS CYyHIECTBOBAHUS 1 23
MIOCTOSIHHOTO 3JIEKTPUUECKOT0 TOKa

116 Wctounuku Toka. Hanpsixkenne u 9/1C 24

117 3akoH Oma 11 ydacTka Henu. DJIeKTPUUECKOe CONPOTUBIICHUE 24

118 3aBHCHMOCTBH CONIPOTHBIICHHSI OTHOPOIHOTO IPOBOJHHUKA OT €TI0 1 24
JUTMHBI ¥ TIJIOIA U TTOTIEPEYHOTO CEUCHUS

119 VY nenpHOE CONMPOTUBIICHHE BelllecTBa. Pemienue 3aqau 1 24

120 [TocnenoBarenpHOE, MapalieIbHOE, CMEIIAHHOE COSAMHEHNE 1 24
MIPOBOJHUKOB

121 Pacuér pa3BeTBIEHHBIX dNIeKTpUueckux nene. [Ipasuna 1 o5
Kupxroga

122 Pemenue 3amau 1 25

123 Pabora anexkrpuyeckoro Toka. 3akoH Jlxoyins —JleHua 25

124 Pemenue 3amau 1 25

125 MOUIHOCTB IMEKTPHUUECKOTO TOKA. TersoBast MOITHOCTb, 1 25
BbIJIeNIIeMas Ha Pe3UCcTope

126 Pemrenue 3anau 1 26

127 O/1C u BHyTpeHHEE CONPOTUBIIEHUE NCTOYHUKA TOKA 1 26

128 3akon Oma 115 TIOJTHOH (3aMKHYTO# ) QJIEKTPHUYECKON TETTH 1 26

129 Pemenue 3amau 1 26




130 MOomHOCTh UCTOYHUKA TOKA 1 26

131 KopoTtkoe 3ambikanmne 1 27

132 Konnencarop B 1ienu moCTOSSHHOTO TOKA 1 27

133 Pemenue 3amau 1 27

134 Pemenue 3anay no teme "IlocTossHHBIN 1eKTpUYECKUI TOK" 1 27

135 Pemenue 3amau mo reme "[1oCTOSTHHBIN 3JIEKTPUUYECKUIA TOK" 1 27

136 Pemenue 3anau mo teme "I10CTOSAHHBIN dNEKTPUYECKUNA TOK" 1 28

137 O06o06mIeHre u cucreMatu3anus 3HaHui 1o Teme "TlocTosTHHBII 1 28
AIEKTPUUYECKUN TOK"

138 KOI—iTpOJ'ILHa}I pabora 1o Teme "[1oCTOSTHHBIN 3JTeKTPUUSCKHI 1 28
TOK

139 DneKkTpudecKast IpOBOJMMOCTD PA3JIMYHBIX BEIIECTB. 1 28
DnexkTpudeckuii ToK B Metaiax. CBepXIpoBOIUMOCTb

140 DNEeKTPUUECKUN TOK B paCTBOpPAX U paciliaBax JIEKTPOIHUTOB. 1 28
3axonbl Dapazest ISl 3IEKTPOIU3a

141 OnexTpuuecKuii TOK B raszax. [lmazma 1 29

142 DneKTpUuecKuil TOK B BakyyMe. BakyymHble TpruOopsl 1 29

143 DNEKTPUUYECKUN TOK B MOITYIPOBOAHHUKAX 1 29

144 [TonynpoBoIHUKOBBIE TPUOOPHI 1 29
®dusnueckuil npakTkyM 1o Teme "Vi3MepeHne cuibl Toka U
HampsOKEHUs B IeNH NOCTOSHHOTO TOKA MPU OMOIIN

145 AQHAJIOTOBBIX U ITU(POBBIX U3MEPUTEIBHBIX MPUOOPOB" HIIH 1 29

"3HaKoMCTBO ¢ M(PpoBoit Taboparopueii o gusuke. [Ipumepst
M3MEepeHUsT GU3NIECKUX BEITHUUH MPH MTOMOIIN KOMITBIOTEPHBIX
JaTYNKOB"




146

147

148

149

150

151

152

dusnyeckuil NpakTUKyM 1o teMe "M3yueHne HepaBHOMEPHOTO
JBUKEHUS C LIETIBIO OMPEIeNICHUsI MTHOBEHHOM CKOpOCTH"

®u3nyecKkuil NpakTUKyM 1o teme "M3Mepenne yckopeHus mpu
MPSIMOJIMHEMHOM PaBHOYCKOPEHHOM JIBM>KEHUM 110 HAKIIOHHOM
wiockocty" miu "HMccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHU
IIPY PaBHOYCKOPEHHOM JIBH>KE€HUN"

du3nyecKkuil MpakTUKyM 1o teme "M3Mepenne yckopeHust
cBoOOIHOTO MazeHus" win "M3ydeHue nBIKCHUS Tela,
OpOILIEHHOTO TOPU30HTAIBHO"

duznyeckuil mpakTukym 1o teme "MzydeHne qBUKEHHs Tema 1Mo
OKPY>KHOCTH C IMOCTOSIHHOM 110 MOJIYJI0 CKOPOCThIO" MK
"HccnenoBanue 3aBUCUMOCTH TIepUoAa 0OpaIieHuss KOHHYECKOro
MasITHHUKA OT €ro rapaMeTpoB"

duznyeckuil npaktukym no teme "M3mepenue
PaBHOJICHCTBYIOIIEH CUIIBI TIPU JBUKEHUU OpyCKa MO HAKIIOHHOM
mwrockoctu" uin "IIpoBepka rUnoTe3bl 0 HE3ABUCUMOCTH
BpPEMEHH JIBIKEHUS OpycKa 1Mo HAKJIOHHOM MJI0CKOCTH Ha
3aJJaHHOE PacCTOSIHUE OT €ro Macchl”

®duznyeckuil npaktukym mno teme "HccnenoBaHue 3aBUCUMOCTH
CHJI yIIPYTOCTH, BO3HUKAIOIINX B MPYKUHE U PE3UHOBOM
oOpaste, ot ux Aegopmarun’ win "VM3yueHue IBHKEHUS
CHCTEMBI TEJl, CBI3aHHBIX HUTBIO, IEPEKUHYTOMN Yepe3 JIETKUi
610K"

®dusnueckuil npakTukym 1o teme "M3mepenne ko duimenra
TPEHHUs IO BEIMYHHE YTIIOBOr0 K03 uiimeHTa 3aBUCUMOCTH
Frp(N)" unu "HccnenoBanue ABMKeHUs OpycKa 110 HAKIIOHHOM
IUTOCKOCTH C MEPEMEHHBIM K03((HUITMEHTOM TpeHus" Win
"N3y4yeHue qBUKEHMS IPy3a HA BaJly C TpEHUEM"

30

30

30

30

30

31

31




153

®dusnyeckuil npakTukyM o teme "MccnenoBanue ycioBui
paBHOBeCHsI TBEPIOTO Teja, UMEIOIIETO OCh BpallleHUs" UIN
"KoHcTpynpoBaHue KpOHIUTEHHOB U Pacy€T CUil yIpyroctu'" Ui
"M3y4yeHre ycTOMYMBOCTH TBEPAOTO TEIa, UMEIOIIETO IUIOIAb
onops!"

31

154

155

156

157

dusnyeckuil npakTukyM o teme "M3mepenue ummynbca Tena
110 TOpMO3HOMY ITyTH" win "VI3MepeHne CUilbl TSIru, CKOpOCTH
MOJIETIH 3JIEKTPOMOOUIISE 1 MOITHOCTHU CHJIBI TATH" WU
"CpaBHeHUE U3MEHEHUS UMITYJIbCA T€JIa C UMITYJIbCOM CUJIbI"
win "MccnenoBanue coXpaHeHHsI UMITYJIbCa IPU YIIPYTOM
B3aumojiericTBun" uiu "M3mepeHne KHHETUYECKOM SHEPTUH Tella
110 TOPMO3HOMY ITyTH"

duznyeckuil mpakTukym 1o teme "M3ydeHne nu30TepMUIeCcKOro
mporecca (PeKOMEHI0BaHO HUCII0JIb30BaHKE TU(BPOBOI
naboparopun)" unu "M3ydeHne n30XopHOro mnpoiuecca uin
"N3yuenne nzobapuoro npoiecca" uinu "[IpoBepka ypaBHeHUS
COCTOSIHUSA"

dusndeckuil NpakTUKyM 1o teme "M3Mepenue yaenpHon
teroéMkocTi win "HMccienoBanue mpouecca OCThIBaHUS
BemtectBa" win "Mccnenosanue aguadaTHOro npouecca’ uiu
"HM3y4eHne B3aMMOCBSI3U SJHEPTUH MEXMOJIEKYJIIPHOTO
B3aMMOJICHCTBUS U TEMIIEPATYPbI KUIIEHUS KUIKOCTEH"

dusndeckuil NpakTUKyM 1o teme "M3ydeHne 3akOHOMEPHOCTEN
ucnapenus xuakocrenn” ninm "M3mepenue yaeapHOM TENI0ThI
I1aByieHus baa" uim "M3ydeHne cBOMCTB HACBHIIEHHBIX TapoB"
i "M3mepenne abComOTHON BIaXXHOCTH BO3/yXa U OLIEHKA
Macchl apoB B nomenieHun". 3mepenue koapduirienta
MMOBEPXHOCTHOTO HATSKEHUS

31

31

32

32
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dusnueckuil npakTukym 1o teme "HabmoaeHne npespamieHus
SHEPrUM 3apsKEHHOI0 KOHJIEHCATOpa B SHEPTUIO U3JIyUEHUs
cBetoauoa" uny "M3ydeHue npoTekaHus TOKa B LIENH,
cojepikaieit konaencarop' wim "Pacnipenenenue pa3HocTu
MOTEHLIMAJIOB (HAIPSHKEHUS ) PHU MOCIe10BAaTEIbHOM
COCAMHEHHNH KOHJIEHCATOPOB"

32

159

dusnyeckuil npakTukyM 1o teme "MccnenoBanue cMeIIaHHOTO
coeguHeHus pe3uctopoB’ win "M3mepenue yaenbHOro
conpoTHUBIIEeHUs MPoBOAHUKOB" niu "MccnenoBanne
3aBUCHMOCTH CHJIbI TOKA OT HAIIPSDKEHUS JJIs JTAMITbI
HakajauBaHuA"

32

160

®duznyeckuil npaktukym no teme "Habmronenue snexkrponuza’
unu "M3mepeHue 3apsiaa 0JHOBAJICHTHOIO HOHA" WU
"HccnenoBanne 3aBUCUMOCTH COIPOTUBJICHUS TEPMOPE3UCTOPA
ot temneparypbl” uiu "CHsTHE BOJIbT-aMIIEPHOMI
XapaKTePUCTUKHU Auoaa"

32

161

NTOroBslii KOHTPOJIBHBIN TECT

33

162

163

PesepBHrlIil ypok. O60011I€HNE U CHCTeMAaTHU3alHs 3HAHUH 110
teme "Kunemarnka"

PesepBHrIil ypok. O60011I€HNE U CHCTeMAaTHU3alHs 3HAHUM 110
teme "JluHamuka"

33

33

164

PesepBubIil ypok. O60011IeHIE ¥ CUCTEMATU3AIIMS 3HAHUM 110
teme "Craruka TBEpAOro tena'

33

165

166

PesepBHbIil ypok. O000IIEHNE U CHCTeMAaTHU3aIHs 3HAHUM 110
TeMe "3aKOHBI COXpaHEHHS B MEXaHUKe"

PesepBHbIil ypok. O000IIEHNE U CHCTeMAaTHU3aIHs 3HAHUM 110
teMe "OCHOBBI MOJIEKYJISIPHOKMHETUYECKOU Teopun"

33

34




PesepBHeIil ypok. O000IICHNE U CHCTeMAaTHU3aIHs 3HAHHM 110

167 1 34
teme "Tepmoaunamuka. TernoBeie MaiuHb"

168 PeszepBHbIil ypok. O600I1ICHHE ¥ CHCTEeMAaTH3alus 3HAHUH 110 1 34
Tteme "ArperarHble cOCcTOsIHUS BelecTBa. da3oBbie nepexos!”

169 PesepBHbIil ypok. O6001ICHHE ¥ CHCTeMaTH3allus 3HAHUH 110 1 34
Teme "DnekTpudeckoe mnoie"

170 PesepBHEIil ypok. O000IICHHE U CUCTEMATHU3AIHS 3HAHHM 110 1 34
teme "I1oCTOsSHHBIN 31eKTpUUecKuil TOK"

OBIIEE KOJIMYECTBO YACOB 110 [TPOIT'PAMME 170 10 16




YYEBHO-METO/IUYECKOE OBECIIEYEHUE OBPA3OBATEJILHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

o @usuka. Mexanuka, 10 xnacce/ Mskumes ['.4., CunsikoB A.3., O01IecTBO C OrpaHUYCHHON
OTBETCTBEHHOCTHIO «JIPODAY; Akumoneproe obmiectBo «M3narensctBo «IIpocBemnienne»

o ®usuka. MonekynsapHas pusuka. Tepmoaunamuka, 10 kinace/ Mskumes I'.51., CunsikoB A.3.,
OO011ecTBO ¢ OrpaHUYECHHON OTBETCTBEHHOCTHIO «/IPODAY»; AKIIMOHEPHOE OOIIECTBO
«M3narenscTBO «IIpocsemenue»

o @wusuka. DnexrpoauHamuka, 10-11 knaccel/ Mskumes I'.5., CunsikoB A.3., O0miecTBo ¢
OrpaHUYEHHON OTBETCTBEHHOCTHIO «/IPODA»; AknmonepHoe oduiectBo «M31areabcTBo
«IIpocsemenue»

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA
e BousikoB B.A. YHUBepcanbHbIC MOypOUYHBIC pa3padoTku 1o ¢pusuke: 10 kinace
e [llatanuna A.B. ®usuka. YrinyOnennsiii ypoBens. 10 kinacec. Metogundeckoe nocoouE

HAP®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
bubmmoreka [{OK https://m.edsoo.ru/7f4161






