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INOACHUTEJIBHAA 3AIINCKA

[IporpamMa mo ¢u3uke Ha ypOBHE CpeaHero odmero oOpa3oBaHUS pa3paboTaHa Ha
OCHOBE IMOJIOXKEHUH M TpeOOBaHUN K pe3ylbTaTaM OCBOCHHUS OCHOBHOW 00pazoBaTENbHOMN
nporpammel, mnpeactaBieHHBIX B ®I'OC COO, a Ttakke ¢ yuéroM ¢denepanpbHO padboueit
nporpaMMbl  BocriuTanus W Konenuuu mnpenonaBaHus ydeOHoro mnpeamera «Pusmka» B
oOpa3oBaTenbHbIX opranuzauusix Poccuiickoii ®enepanuu, peanu3yrOLUMX OCHOBHbBIE
o0pa3oBaTelibHbIE IPOTrPAMMBI.

[Iporpamma 1o ¢Qusuke ompegenser o0sA3aTeIbHOE IPEIMETHOE COAEp)KaHUE,
YCTAQHABJIMBACT PEKOMEHYEMYIO IIOCIIEAOBATEIFHOCT M3YYCHHS TEM M Ppa3fesioB y4eOHOro
npeaMera ¢ y4€TOM MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKU Y4eOHOTo
mpolecca, BO3PAcTHBIX OCOOGHHOCTeH oOywarommxcs. [Ilporpamma 1o ¢Qusmke npaér
MPEJICTAaBICHUE O LENIX, COJACpKAaHUM, 00Iel cTpaTeruu oOy4yeHUs, BOCIUTAHUS U Pa3BUTHS
oOyJaromuxcs cpeAcTBaMu yueoHoro npeamera «Pu3nka» Ha yriryoJIEHHOM YPOBHE.

N3yuenne kypca Qu3MKK yrIyOJEHHOTO YPOBHS IO3BOJISIET pEANIM30BaTh 3aadd
npoecCHOHANBHOM OpPHEHTAllMU, HANpPaBICHO Ha CO3JAHHE YCIOBUW JUIsl MPOSBICHUS CBOUX
WHTEJJICKTYadTbHBIX W TBOPUYECKHUX CIOCOOHOCTEH KaXIbIM OOYYaroIIMMCS, KOTOpPbIE
HEOOXOAUMBI Il TPOJOJDKEHUST O00pa3oBaHMs B  OpPraHU3alUsaX MNpoQecCHOHATHLHOTO
00pa30BaHus MO Pa3IMYHBIM (PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIICIUATEHOCTSIM.

B mporpamme mo ¢usmke ompenensroTcs IUIaHUPyeMble pe3ylbTaThl OCBOCHUS Kypca
¢u3uKu Ha YpOBHE CpeaHero o0mero o0pa3oBaHMA: JIMYHOCTHBIE, MeETalpeaAMETHBIE,
npeaMeTHBIC (Ha yriiyOn€éHHOM ypoBHE). HaydHo-MeTomomornuecko OCHOBOM st pa3paboTKu
TpeOOBaHUI K JIMYHOCTHBIM, METAlpEeIMETHbIM U IMPEAMETHBIM pe3ysibTaTaM O0y4aroluxcs,
OCBOMBILIUX MPOrpaMMy 1o (GU3UKE HAa YPOBHE CPEHETO 0011ero oopa3oBaHMs Ha YIIIyOJIEHHOM
YPOBHE, SIBIIIETCSA CUCTEMHO-AEATEILHOCTHBIN MOAXO.

[Tporpamma no (pu3nKe BKIIOYAET:

IUTAaHUPYEMbIE pe3yNbTaThl OCBOEHUS Kypca (U3MKU Ha YriyOJEHHOM ypOBHE, B TOM
YHClie IPeIMETHbIE PE3YJIbTaThl IO rojilaM 00yUYeHus;

coJiepkaHue yueOHoro npeamera «Pu3uKay o rogaM o0ydeHus.

[TporpamMa mo Qu3uKe HMEeT HPUMEpPHBIM XapakTep U MOXeT ObIThb HCMOJIb30BaHA
YUUTEISIMU (PU3UKU JUISI COCTABIIEHUSI CBOMX Pa0OUUX MPOTrpaMM.

[IporpaMmMa 10 (u3MKE HE CKOBBIBAET TBOPUECKYI0 HWHUIMATHBY YyUUTENEed U
IIPEIOCTABISAET BO3MOXHOCTH JUIsl pPEajJU3alUy pPa3IMYHBIX METOAWYECKHMX TOIXOIO0B K
npenojiaBaHuio (U3UKKW Ha YriyOJIEHHOM YPOBHE NIpPU YCIOBHM COXpaHEHUs 00s3aTeNbHOM
YacTH COJIEP KaHUA Kypca.

®dusnka Kak HayKa 0 HanboJiee 00IMX 3aKOHAX MPUPOJIBI, BHICTYIIAas B KAUe€CTBE YIEOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIH BKJIJ B CHCTEMY 3HAaHUH 00 OKpY’XKarolleM MUpe.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SBJIECHUH, U3y4aeMbIX
XumHel, ouonoruel, usmdeckoit reorpadueir u acrponomueit. Mcnonp3oBaHue W akTHUBHOE
npUMeHeHHe (U3UYECKUX 3HAHUM OMpEeAeHIO XapakTep W OypHOe pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIOTUH B cdepe B3HEpPreTHKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, IIOJYyYEHHsS HOBBIX
MaTepHaJioB C 3aJaHHBIMH CBOWCTBamMH. M3yueHune ¢GU3MKM BHOCHUT OCHOBHOM BKJIaa B
(GbopMHpPOBaHHE €CTECTBEHHO-HAYYHOM KapTUHBI MHUpa oOydarmierocs, B (QopMupoBaHUe
YMEHUH MPUMEHATh HAYYHbIH METO/] O3HAHUS MTPU BHIMOJIHEHHUH UMH YU€OHBIX UCCIICTOBAHHIA.



B ocHOBy Kkypca (u3uKH Ha YPOBHE CpEIHEro oOIIero oOpa3oBaHUs TMOJOXKEH Psl UICH,
KOTOPBIE MOKHO pacCMaTpUBaTh KaK MPUHIIUIIBI €r0 IIOCTPOCHUSI.

Hoen yenocmuocmu. B cOOTBETCTBUM € HEN KypC SABISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJEPKUT MaTepuall U3 BCEX pa3fesioB (PM3UKH, BKIIOYACT KaK BONPOCHI KJIACCHYECKOW, TaK U
COBPEMEHHOU (PU3HKH.

Hoea zenepanuszayuu. B cooTBeTCTBUM C Hel marepuan Kypca (puszuku oObenuHEH
BOKpPYT (pusmueckux teopuil. Bemymmm B Kypce siBisiercss (JOpMUpPOBAHHME IMPEICTABICHUNA O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U I0JIE.

Hoea cymanumapuzayuu. EE peanuszanys npeanogaraeT UCIoiIb30BaHUE T'yMaHUTapHOTO
noTeHIMana (U3NIECKON HayKu, OCMBICIICHHE CBSI3HM Pa3BUTHS (PU3UKU C pa3BUTHEM OOIIECTBA,
a TaK)Ke C MUPOBO33PEHYECKIMHU, HDABCTBEHHBIMU U 3KOJIOTUYECKUMHU IPoOIeMaMu.

Hoea npuknaonou nanpaenennocmu. Kypc ¢Gusukn — yriiyOin€éHHOrO — ypOBHS
IperonaraeT 3HakOMCTBO C IIMPOKUM KPYTOM TE€XHHYECKHUX M TEXHOJIOTUYECKUX MPUI0KEHUH
U3Yy4EHHBIX TEOpUi U 3aK0HOB. [Ipu 3TOM paccMaTpuBarOTCs Ha YpOBHE OOIIMX MPEICTABICHUN
U COBPEMEHHBIE TEXHUUYECKHE YCTPOHCTBA, M TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercs MNOCPEICTBOM BBEACHUS HJIEMEHTOB COJEpKaHMs,
HOCBALIEHHBIX 3KOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSi3aHbl C Pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKKe 00CYXKIeHUS MPoOIeM palliOHAIBHOTO IPUPOJIOTIONIB30BAHMS U
HKOJIOTHYECKOM OE30MaCHOCTH.

OcBoeHue cozepkaHusl IPOrpaMmbl M0 (PU3UKE TOJKHO ObITh MOCTPOCHO HA MPUHIUIAX
CHUCTEMHO-/IEATEIbHOCTHOTO 1oixoa. st pU3uKu peannzaius 3TUX MPUHLIUIOB Oa3upyercs Ha
UCTIOJIB30BaHUHM CaMOCTOSITEILHOTO JKCIIEPUMEHTa KaK IMOCTOSTHHO JECHWCTBYMOMETO (hakropa
yuebHoro mpouecca. [Jlng yrayOn€HHOro YpOBHS — 3TO CHUCTEMAa CaMOCTOSITEIbHOIO
YUYEHHUYECKOr0 SKCIEPUMEHTa, BKIIIOYAIOIIET0 (PPOHTAIbHBIE YYEHHUYECKHE OIBITHl MpHU
U3y4yeHHUM HOBOTO MaTepuana, JlaboparopHble paboTel U paboThl mpakTukyma. Ilpu sTom
BO3MOXHBI JIBa crioco0a peanu3anui pU3HMIecKoro MpakTukyma. B mepBoM ciydae mpakTHKyM
npoBoauTcs nu6o B koHue 10 m 11 kiaccoB, MO0 mocie MepBoro W BTOPOrO TMONYTOAMI B
KaX/IOM M3 3THX KjaccoB. BTopoil crmoco® — 3To mHTerpauus paboT NMpakTHKyMa B CHCTEMY
71a00paTOpHBIX paboT, KOTOPhIE MPOBOJAATCS B Mpoliecce u3ydeHus paszaena (temsl). [Ipu stom
1oJ padoTaMH MPAKTUKyMa MOHUMAETCsI CAMOCTOSTEIBHOE HCCIIEIOBAHNE, KOTOPOE MMPOBOJINUTCS
M0 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BHa 0€3 MOMIaroBO HHCTPYKIIUH.

B nporpamme no ¢usmke cucrema yueHHYECKOT0 SKCHEPUMEHTA, Ja00paTOPHBIX paboT U
NpaKTUKyMa Mpe/ICTaBlIeHa €AUHBIM MepeyHeM. BbIOop TeMaTuKu JUIsl 3TUX BHJIOB YIEHUYECKHX
NPaKTUYECKUX Pa0OT OCYHIECTBISIETCS YYaCTHHUKAMH 0Opa30oBaTEIhHOTO MpoIecca MCXOIs U3
O0COOEHHOCTEl MOYPOYHOrO IUIAHMPOBAHMUS M OCHamleHus: kaOuHeta ¢usuku. Ilpu sToMm
oOecrieynBaeTcsi OBJAJIEHUE OOYYAIOUIMMUCA YMEHUSMH IPOBOJAUTH TNpPSIMbIE M KOCBEHHBIE
U3MEpPEHUs, MCCIeIOBaHUs 3aBHUCUMOCTEH (M3NYECKUX BEIMYMH M TOCTAHOBKY OIBITOB IO
NPOBEPKE MPEUIOKEHHBIX THITOTES.

Bornbiioe BHUMaHWE yAeNseTcs PelICHUIO PAacuETHBIX W KadeCTBEHHBIX 3amad. [Ipu sTom
JUI PacYETHBIX 3a/la4 MPUOPUTETOM SBISIOTCS 33aJaud C SBHO 3aJaHHON M HESIBHO 3a/1aHHOU
¢u3nUecKoil MOJEeNbI0, MO3BOJISIOMINE TPUMEHITh U3YYCHHBIE 3aKOHBI U 3aKOHOMEPHOCTH Kak
U3 OJHOTO pa3liena Kypca, Tak MU MHTErpupys NpUMEHEHHE 3HAaHUHM U3 pa3HbIX pasnenoB. s
Ka4eCTBEHHBIX 3a/ay IMPHOPUTETOM SBJSIIOTCA 3aJaHus Ha OOBsCHEHUe/NpeacKa3aHue
NpOTeKaHUs (PU3UYECKUX SBICHUN U MPOLIECCOB B OKPY)KAIOLICH >KU3HM, TpeOyromue BbIOOpa
¢du3nveckoil Moenu Ui CUTyalluu MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.



B coorBerctBum ¢ TpebdoBanusmu PI'OC COO k MarepuaabHO-TEXHHYECKOMY
o0ecreyeHn0 y4eOHOro mpouecca Kype (pu3uku yriayOi€HHOrO ypOBHS Ha YPOBHE CPEIHEro
o0miero oOpa3oBaHMs JTOJDKEH HM3y4aThCs B YCIOBUSAX TMPEIMETHOTO KaOuHeTa. B kaOunere
(GU3UKU T0JKHO OBITh HEOOX0AUMOE J1IA00PATOPHOE 00OPYOBAHUE JUISI BBITIOIHEHUS YKAa3aHHBIX
B IIporpamMmMe 1o (pu3Mke y4eHHYeCKHUX OIBITOB, Ja0OpaTOPHBIX pabOT M paboT MpPaKTUKyMa, a
TaKXe JIEMOHCTPAIIMOHHOE 000PyI0BaHHE.

JlemoHCTpanmoHHOE 000pynoBaHHe (OPMHUPYETCS B COOTBETCTBUUM C MPHHLIUIIOM
MUHHMMAaJIbHON JOCTATOYHOCTH M OOECIEeUMBAET IMOCTAHOBKY MEPEUUCIIEHHBIX B IIPOrpaMMe I10
(Gu3uKe KIIOYEBBIX JAEMOHCTpAaLUi JUIsl UCCIENOBAaHUS M3Y4YaeMbIX SBJICHUH M IPOLECCOB,
HIMIIUPUYECKUX U PYHIAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHH.

JlaGopaTtopHoe 00OpYyHAOBaHUE JJISi YYCHHUYECKHX IMPAKTHUECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOecrneyuBaeTcs B pacyére OAHOIO KOMIUIEKTAa Ha JIBYX
oOyyaromuxcs. TemaTndyeckue KOMIUIEKThI JIaOOpaTOpHOro OOOpYyIOBaHUS JOJDKHBI OBITh
MIOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IHU(PPOBBIX MPHOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTEIIEHBIX CHCTEM B BUJIE U(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU LIENIIMU U3Y4€HUs GUUKU B 00ILIeM 00pa30BaHUU SBISIFOTCSA:

(dbopMHpoBaHUE UHTEPECA U CTPEMJIEHHUS 00YUaIOIIUXCsl K HAYYHOMY U3Y4EHUIO IPUPO/IBI,
pa3BUTHE WX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE TPEACTABICHHH O HAYYHOM METOA€ TMO3HaHUs W (HOPMHUpPOBAHHE
HCCIIEI0BATEIbCKOTO OTHOILEHHS K OKPY)KAOLUM SIBJICHUSIM;

(dopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa M3Y4eHHsS OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

dbopMupoBaHHE YMEHUN OOBSACHATH SIBJICHMSI C UCIOJb30BaHUEM (PU3NYECKUX 3HAHUN U
HAaYYHBIX JI0Ka3aTeJIbCTB;

¢dbopMHpoBaHUE TPEACTABICHUN O posd (U3UKU s Pa3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE TPEJCTABIEHUH O BO3MOXKHBIX cdepax Oyaymeil mnpodeccnoHanbHOM
NeSITeIbHOCTH, CBS3aHHBIX C (DU3MKOM, MOArOTOBKA K JaibHeilleMy OOyYeHHIO B 3TOM
HalpaBJICHUH.

Jloctuxkenune 3TuUX Iieliell oOecriedrBaeTcsl pelIeHHeM CIEAYIOUMX 3aJad B Ipoliecce
n3y4deHus Kypca (GU3MKUA Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus:

npuoOpeTeHne cucTeMbl 3HaHUH 00 oOmMX (PU3MYECKMX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPHSIX, BKIIOYAsT MEXAHUKY, MOJIEKYJSIPHYIO (QU3UKY, dJEKTPOJAUHAMHUKY, KBAHTOBYIO (PU3HKY
U 3JIEMEHTHI aCTPOPU3HKH;

dbopMupoBaHUE YMEHUI IPUMEHSITh TEOPETUUYECKNE 3HAHUS Il OObSICHEHUS (PU3UUECKUX
SIBJICHUH B TIPUPOJIE U JUIS IPUHATHUS MPAKTHUECKUX PELICHUN B TIOBCEIHEBHON KU3HU;

OCBOCHHE CIIOCOOOB pEIIEHUs Pa3IMUHbIX 3a/1a4 C SBHO 33JaHHONW (U3UUECKON MOJIeNbIo,
3aja4, MOJApPa3yMEBAIOUIMX CaMOCTOSTENbHOE CO3JAaHHE (PU3MUECKOW MOJAENH, aJeKBaTHOM
YCIIOBUSIM 3aJ]a4, B TOM YHCIIE 33]]a4 HHKEHEPHOTO XapaKTepa;

NOHMMaHHe (PU3UYECKHMX OCHOB M TPHHLUIOB JEHCTBUA TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTMYECKHX IPOLIECCOB, MX BIUSHUSA Ha OKPYXKAIOLIYIO CPENY;

OBJIQICHUE METOJaMH CAMOCTOSITEIBHOIO IUIAHUPOBAHUS M IPOBEACHUS (PU3NYECKUX
SKCHEPUMEHTOB, aHalIW3a W MHTEpIpeTauuy WHGPOpMalUU, ONpPEAETCHHUs IOCTOBEPHOCTH
MIOJIyYEHHOT'O PE3YyJIbTaTa;

CO3JJaHUE YCJIIOBUM Ul PAa3BUTHUS YMEHMH IPOECKTHO-UCCIIEI0BATEIbCKON, TBOPYECKON
NeSITeIbHOCTH;



pa3BUTHE MHTEPEca K chepam mpodhecCHOHATEHON ACITEIHPHOCTH, CBSI3aHHON ¢ (DU3UKOM.

B coorBerctBun ¢ TpeboBanusimu PI'OC COO yrnyOnéHHBIH ypOBEHb H3YyYEHUS
yueOHOro mpenmera «®Dusmka» Ha YpPOBHE CpEIHEro O0IIero oO0pa3oBaHUS BBIOMpPAETCS
00y4aromUMUCs, TUIAHUPYIOIIUMH MPOJAOJDKEHHE O0pa30BaHMS IO CIEHUAIBHOCTSAM (U3UKO-
TEXHUYECKOTO MPOdHUIIsL.

Ha usydenne pusuku (yriyOnéHHBIN ypOBEHB) HA YPOBHE CPEAHETO OOIIEro 00pa3oBaHus
otBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 yacoB B Hezpeno), B 11 kitacce — 170 yacos (5
YacoOB B HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Pazgen 1. Hayunblii MeTO/ MO3HAHUSA NPUPO/bI.

Ousuka — (yHIaMeHTalbHas Hayka o npupoje. HayuHblii MeTOA MO3HAHHUS U METOMbI
UCCIIeIOBaHMS (PU3NICCKUX SBIICHUH.

OKCIIepUMEHT U TeopHus B Mpoliecce Mo3HaHus npupoabl. HabmroaeHne u sKCriepuMeHT B
buzuke.

Crioco0b1 u3MepeHus (U3NYECKUX BEIUYMH (QHAJIOTOBbIE U LU(PPOBBIE U3MEPUTEIbHBIC
puOOpPbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[TorpemnocTu u3MepeHuit pu3nuecKux BeIUIrH (a0COTIOTHAS U OTHOCUTEIbHAS).

MogenupoBanue (U3NUECKUX SBJICHUN U MPOLECCOB (MaTepuaibHas TOYKA, aOCOIIOTHO
TBEPJI0€ TEJI0, UJeabHAasl )KUAKOCTh, UJCANIbHBIN T'a3, ToueuHbld 3apsn). ['unoresa. duzndyeckuit
3aKOH, I'PAaHULIbl €10 IPUMEHUMOCTH. Pu3nyecKas Teopusl.

Ponp u mecto ¢usuku B (HOpMHpPOBaHMM COBPEMEHHOM HaydyHOM KapTUHBI MHUpa, B
IIPAKTUYECKOMN AEATEIbHOCTH JIIOIEH.

Pa3zgen 2. MexaHnuka.

Tema 1. Kunemamuka.

Mexanuueckoe aABM)KEeHHE. OTHOCHUTENBHOCTh MEXaHMUYECKOro JABMKeHMs. Cucrema
OTCUY€Ta.

[Tpsmas u oOpaTHas 3a1a4l MEXaHUKU.

Paguyc-BekTop MaTepuanbHOM TOUYKM, €ro IMPOEKIUH Ha OCH CHCTEMbl KOOpPJIUHAT.
Tpaexropus.

[Tepememnienue, CKOpOCTh (CpeAHssI CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOpEHHE
MaTepUaIbHONW TOYKH, UX NPOEKIMH Ha OCH CHCTEMBI KOOpAHHAT. CIloKeHUE NMEepeMELICHU U
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUKEHHE. 3aBUCUMOCTh KOOPJIMHAT,
CKOpPOCTH, YCKOPEHHS U IYyTH MaTepUaIbHOM TOUKU OT BPEMEHH U UX IpaduKu.

CBobosHOe majeHue. YCKOpeHHe CBOOOJHOro mnajaeHus. J[BukeHue Tena, OpOIIEHHOTIO
MOJ1 YTJIOM K TOPU30HTY. 3aBUCHMOCTh KOOPJIMHAT, CKOPOCTU U YCKOPEHHSI MaTepHaIbHOM TOUKU
OT BpEMEHH U UX TpapuKu.

KpuBosnHeliHoe 1BUKEHUE. [[BrkKEeHNE MaTepralIbHON TOUKH 10 OKPY)KHOCTH. YTJIOBas U
auHelHas ckopocTb. llepmon u wacrora obOpamenusi. LlenTpocTpemutensHoe (HOpMaiIbHOE),
KacaTeJbHOE (TaHCHIIMAIbHOE) U TIOJTHOE YCKOPEHUE MAaTePHAIbHOM TOUKH.

TexHuuyeckue YCTpPOHCTBA M TEXHOJOTMYECKHE MPOLECCHl: CHHAOMETp, JBHKEHHE
CHaps10B, LIEMIHBIE, IeCTepEHYAThIE U peMEHHBIE MTepejaul, CKOPOCTHbIE TU(THI.

Tema 2. /lunamuxa.

IlepBeiit 3akoH HproToHa. MHepunaneHble cucteMsl oTcuéTa. [IpuHINI OTHOCHTEIBHOCTH
[Nanunes. HemnepruanbHble cuCTEMbI OTCUETA (ONIpEIEIEHUE, TPUMEDBI).

Macca tena. Cuna. [IpyuHuun cynepno3uiuu Cuil.

Bropoii 3akoH HbroToHa 11711 MaTepUaAIbHON TOYKH.

Tpetnii 3akoH HproTOHA i1 MaTepUaIbHbBIX TOUYEK.

3aKOH BCEMUPHOIO TATOTEHUS. DKBUBAJICHTHOCTh T'PABUTAIMOHHOW U HHEPTHOM MaCCHI.



Cuna TsKecTH. 3aBHUCHUMOCTh YCKOPEHHs CBOOOJHOIO TMaJeHusi OT BBICOTHI Hal
MOBEPXHOCTHIO IUIAHETHI W OT Teorpaduyeckoil mupoThl. J[BrokeHHWE HEOSCHBIX TEN M HUX
cnyTHUKOB. 3akoHbl Kerutepa. [lepBas kocmMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, 1BHXyIEerocsi ¢ yCKOpEHHUEM.

Cwia tpenusa. Cyxoe TpeHue. Cuiia TpeHUsT CKOJBXKEHUS U CHUJA TPEHHUS ITOKOS.
Koadduiment tpenuns. Cuiia CONMpPOTUBIICHUS TMPU JABMKCHUU Tella B JKUIKOCTH HIIU Tase, ef
3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIBHOIO JBUKECHHUSL.

Hasnenue. 'mapocrarnueckoe nasinenue. Cuiia Apxumena.

TexHuueckue yCTpPOHCTBA M TEXHOJOTMYECKHE IPOLECCHl: MOAIIMIHUKY, JABUKCHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Tema 3. Cmamuxka meépoozo mena.

AbGcomotHo TBEpAOE Teno. [locTynarenbHoe U BpalaTebHOE JIBHXKEHUE TBEPIOTO Teja.
MOMEHT CHJIbI OTHOCUTENBHO OCH BpaileHus. [lnedo cunbl. CrnoxkeHue Cuil, MPUIIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxecTu Tena.

VYcioBus paBHOBECHUS TBEPIOTO TEIA.

YcroitunBoe, HeycToiunBOE, Oe3pa3TuYHOe paBHOBECHE.

TexHuueckne yCTpOHCTBA U TEXHOJOTMYECKUE IMPOLECCHl: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, peméTyaTbie KOHCTPYKIIHH.

Tema 4. 3akonvl coxpaneHusn 6 Mexanuxe.

NMiynbc MaTepHallbHOW TOYKH, CUCTEMbl MaTepHalIbHbIX TOYeK. L[eHTp macc cucteMsbl
MaTepualbHBIX ToueK. Teopema 0 JBUKEHUHU LIEHTpa Macc.

HMnynbc cHIIbl U H3MEHEHHE UMITYJIbCa Tefa.

3aKOH COXpaHEeHMsI UMITYJIbCa.

PeakTuBHOE IBUKEHUE.

MomeHT umnyibca MarepuaiabHOMl Toukd. [IpencraBieHne O COXpaHEHUH MOMEHTa
HUMITYJIbCa B IIEHTPAJIbHBIX MOJISX.

Pabora cunel Ha MaloM W Ha KOHEYHOM mnepemerieHud. ['paduueckoe mpenacrasieHue
paboTHI CHITBIL.

MOIIHOCTD CHUJIBL.

Kunernyeckass sHepruss maTepuanbHONW TOYKU. Teopema 00 HM3MEHEHMHM KHHETHYECKOU
SHEPTUH MATEPUATHLHON TOUKH.

[loTeHumanbHble U HEMOTEHUUANbHbIE cuiibl. [loTeHnuanbHas sueprus. IloreHuunanbHas
SHeprus ynpyro aepopmupoBaHHON TpYXHUHBI. [loTeHIMaNbHAS HEPTHS Tela B OJHOPOJIHOM
rpaBUTAalMOHHOM moJe. [loTeHanbHas 3Heprus Teja B TPaBUTAIMOHHOM I0Jie OJHOPOJHOTO
nrapa (BHyTpH U BHe 11apa). Bropast kocMuueckasi CKOpocTb. TpeTbsi KocMUYeCKasi CKOPOCTb.

CBs13b pabOTHI HEMOTCHIIMATBHBIX CHJI C U3MEHEHHEM MEXaHUYEeCKOW DHEPTHH CHUCTEMBI
TeJ. 3aKOH COXPAaHEHMS] MEXaHUUECKOU SHEPTHH.

VYrpyrue v Heynpyrue CTOIKHOBEHHUS.

VpaBHenue bepHymiu s uaeanbHOM >KUJIKOCTH KakK CIEJICTBHE 3aKOHA COXpPAHEHUS
MEXaHUYECKOM IHEPTUH.

TexHuueckrue yCTpOMCTBA M TEXHOJOTHYECKHE MPOLIECCHI: JABUKEHHUE PAKET, BOJAOMET,
KONEp, MPYKUHHBIN MUCTOJIET, THPOCKOTI, (PUTYpHOE KaTaHUE Ha KOHbKaX.

Pazgen 3. MoJjiekyJsipHasi pu3uKa 4 TEPMOAUHAMHUKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU Meopul.

OcHoBHBIE MOJIOKEHUS MOJeKyIsipHo-kuHeTnuecko Teopun (MKT), wux omnbiTHOE
obocunoBanue. Juddysusa. bpoyHoBckoe nBmwkeHHe. XapakTep IABMIKEHUS M B3aUMOJCHCTBUS



YyacTUIl BellecTBa. Mojenu CTpOeHUs Ta30B, KUIKOCTEH U TBEPABIX TElT U OOBSICHEHHE CBOWCTB
BEILIECTBA HAa OCHOBE A3TUX Mojened. Macca u pasmepbl Mmoliekyn (atomoB). KomuuectBo
BemectBa. [locTtostnuas ABoraapo.

TemnoBoe paBHOBecue. Temmeparypa u crocodbbl e€ m3mepenus. lllkama TemmepaTyp
Lenbcus.

Mogenb uaeanbHOTO Tra3a B MOJICKYJISIPHO-KMHETUYECKOW TEOpUU: YaCcTHIIBl Ta3a
JBIDKYTCSI XQOTUYECKU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

["a3oBbic 3akoHBI. YpaBHeHHE MenzaeneeBa—Knaneiipona. AOcomoTHas Temmeparypa
(wkanma temmneparyp KensBuna). 3akon Jlamprona. M3omporecchl B HIOealbHOM rase cC
MOCTOSTHHBIM KOJIMYECTBOM BelecTBa. I padudeckoe MpeacTaBiIeHIEe H30MPOIIECCOB: U30TepMa,
u30Xopa, n3odapa.

CBsi3b MEXIy JaBJICHUEM U CpeJHEH KHUHETUYECKOW JHEpruer mOoCTyNaTeabHOro
TEIUIOBOTO JBMKEHHUS MOJIEKYJ HJAealbHOro Tra3a (OCHOBHOE YpaBHEHHE MOJEKYISIPHO-
KUHETHYECKOU TCOPHU HICATLHOTO ra3a).

CBsi3bp  aOCONIOTHOM  TeMmepaTrypbl TEPMOJMHAMHYECKOM CHUCTEMBI CO  CpeaHel
KMHETHUYECKOM 3HEeprueil NoCcTynaTeIbHOrO TEMIOBOTO ABUKEHUS €€ YaCTHII.

TexHuyeckue YCTpOICTBA U TEXHOJIOTMYECKUE TMPOILIECCH: TEPMOMETp, Oapomerp,
MOJIy4YeHUE HAHOMATEPUAJIOB.

Tema 2. Tepmoounamuka. Tennosvie mauwiunbol.

TepmoanmHamuueckast (TH) cucreMa. 3agaHue BHEIITHUX yCIIOBUH s
TEPMOJMHAMUYECKON cuUCTeMbl. BHemHue u  BHyTpeHHue mnapameTpbl. [lapamerpsl
TEPMOJIMHAMUYECKON CHUCTEMbI KaK CpPEeJHHE 3HAUYEHUS BEIMYMH, OMUCHIBAIOIINX €€ COCTOSHUE
Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Havyasio TepmMoanHaMuku. CaMONpON3BOJIbHAS peflaKcalis TePMOAMHAMUYECKON
CHUCTEMBI K TEMJIOBOMY PaBHOBECHIO.

Mogens wuAcallbHOTO Ta3a B TEPMOJAMHAMHUKE — CHCTeMa YypaBHEHUH: YypaBHEHUE
MenneneeBa—Knanelipona ¥ BbIpaKE€HHE Il BHYTPEHHEW >HEPruu. Y CIOBHS NPUMEHUMOCTH
TOM MOJENU: HU3Kasg KOHUEHTpAlUsl YacTUll, BBICOKME TeMmIleparypbl. Bripaxenue nms
BHYTPEHHEHN YHEPTUU OJJHOATOMHOTO UAEAIIBHOTO ra3a.

KBasucrarnueckue u HECTaTUUECKHUE TPOIIECCHI.

DneMeHTapHas paboTa B TepMoAMHAMUKE. Beruncnenne paboThl 1o rpaduky mporecca Ha
pV-auarpamme.

Temnonepenadya kKak crmoco® HW3MEHEHHS BHYTPEHHEH HHEPruHM TEepMOJIMHAMUYECKOU
cucTeMbl 06e3 coBepieHus padoTel. KOHBEKIHS, TETUIOMPOBOIHOCTD, H3ITyUYCHHUE.

KomnuectBo TemnoTel. TemTOoEMKOCTh Tena. YIenbHass W MOJISIpHAsA TEIIOEMKOCTH
BelllecTBa. YpaBHeHHe Maliepa. YenbHas TeIUIOTa cropaHus ToluMBa. Pacué€r komuyectsa
TEIUIOTHI IIpH Teruonepenade. [lorstue 06 agnabaTHoM mpoiecce.

[lepBbiii 3ak0H TepMoaMHAMUKU. BHyTpeHHsst sHeprus. KomuuecTtBo TemiaoTel U pabota
KaK Mepbl U3MEHEHHUSI BHYTPEHHEH YHEPTUU TEPMOTNHAMUYECKOU CHUCTEMBI.

BTopoil 3akoH TepMOAMHAMHUKH [JIsi PABHOBECHBIX IPOIECCOB: Yepe3 3aJlaHHOE
PaBHOBECHOE COCTOSHHUE TEPMOIMHAMHYECKON CHUCTEMBI MPOXOIUT EAMHCTBEHHAs aauabara.
AOcoroTHas TeMIiepaTypa.

BTopoii 3aK0H TEpMOJMHAMUKH U1l HEPABHOBECHBIX ITPOLIECCOB: HEBO3MOXKHO IEpeaaTh
TEIUIOTY OT Oojiee XONOMHOTO Tena K Oonee Harperomy O0e3 kommencanuu (Kmayswmyc).
HeoOpaTuMoCcTh NPUPOIHBIX MPOLIECCOB.

[Tpunimne! aeiicTBus TenaoBbix mamuH. KIT/I.



MakcumanbHoe 3Haduenune KIIJ. [{ukn Kapno.

DKOJIOTUYECKHUE ACIIEKTHI MUCIOJIb30BAaHUS TEIUIOBBIX ABUraresneil. TermioBoe 3arps3HeHMe
OKPYKAarOILEH Cpeabl.

TexHu4ecknue ycTpocTBa U TEXHOJIOTMYECKUE IMPOLIECCHI: XOJOAWIBHUK, KOHAUIMOHED,
IU3ETbHBIA W KapOIOpaTOpHBIM JBUraTeNld, MapoBas TypOWHA, MOJYyYEHUE CBEPXHU3KHUX
TEMIIEpaTyp, YTHUIU3ALMs «TEIUIOBBIX» OTXOJOB C HCIOJIB30BAaHUEM TEILUIOBOIO HAacoca,
yTUIM3anus OMOOPTaHUYECKOTO TOTUTUBA JUISI BEIPAOOTKHU «TETJIOBOI» M 3JEKTPOIHEPTHH.

Tema 3. Azpecamnsie cocmosanusn eeuwgecmea. Dazosvie nepexoowl.

[TapooOpa3oBanne u KoHjeHcalus. McnapeHne u KulleHue. YJenbHas TeIioTa
napooOpa3oBaHusl.

Hacpiiennele ¥ HeHachlleHHbIE Mapbl. KadecTBeHHas 3aBUCHMOCTb IUIOTHOCTH H
JABJICHUSI HACBIIICHHOTO Mapa OT TEMIEpaTypbl, UX HE3aBUCUMOCTbh OT 00bEMA HACHIIIICHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT JABJIECHUS B )KUJKOCTH.

BnaxHocTps Bo3yxa. AGCOIIOTHAS U OTHOCUTEIIbHAS BIIaYKHOCTb.

Teépmoe Teno. Kpucrammuieckue u amopdubie Tena. AHH30TPOIHS CBOMCTB KPUCTAJLIOB.
[InaBnenue u kpucTauM3anus. Y aelnbHas TerioTa miaaBienus. Cyonumanusi.

Hedopmaruu tBEpAOro tena. Pactsokenne u cxartue. Casur. Moayns FOnra. Ilpenen
ynpyrux aedopmariuii.

TemioBoe pacmIMpeHne KUAKOCTEH W TBEPABIX Tel, 00BEMHOE U JIMHEHHOE PAaCIIUPCHHE.
AHrapMOHHM3M TEIUIOBBIX KOJIEOAHUN YacTHUI[ BEIIECTBA KaK MPUYMHA TEIJIOBOTO PACHIMPEHUs
TeJ (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpa3zoBanue 3HEPTUM B (Pa30BBIX Mepexoax.

YpaBHeHHE TEIIOBOTO OalaHca.

[ToBepxHocTHOE HaTsDKeHUE. KoadduiumeHT moBepXHOCTHOrO HaTshKeHus. KanuuispHbie
ABJEHU. [{aBleHne 110 UCKPUBIEHHOM MTOBEPXHOCTHIO XKuaKkocTh. Dopmyia Jlaraca.

TexHu4yeckne yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: KUAKHAE KPUCTAJUIbI,
COBPEMEHHBIE MATEPUAJIBI.

Pa3nen 4. dinekTpoamHaMuka.

Tema 1. Inexmpuueckoe noie.

OnekTpuzanus Tea U e€ MposBIIEHUs. DJEKTpUdecKuil 3apaa. [IBa Buaa 3JIEKTPUUYECKUX
3apAnoB. [IpOBOAHMKM, AMAIEKTPUKH M MOJYIPOBOJHUKH. ODJIEMEHTAPHBIN 3JIEKTPUUYECKUN
3apsd. 3aKOH COXPaHEHUs JIEKTPUUECKOro 3apsija.

Bsaumonericteue 3apsnoB. Toueunsle 3apsasl. 3akoH KynoHa.

Onektprueckoe nose. Ero neficTere Ha 31eKTpUYeCKUe 3apsibl.

Hanpsok€nnocts  snektpudeckoro moss. [IpoOubiit 3apsin. JluHum HanpssxéHHOCTH
ANIEKTpUYECKOTO 1oJist. OTHOPOIHOE IINEKTPUUECKOE TTOJIE.

IToTeHIManbHOCTh ANEKTPOCTATUUECKOTO MOJA. Pa3HOCTh NMOTEHLIMATIOB M HaNpsSKEHUE.
IlotenumanpHass  3HEprus  3apsga B DJIEKTPOCTaTUYECKOM  IIOJIE. IToTenuman
ANEKTpPOCTaTHYecKOro mojis. CBsA3b HANPSKEHHOCTH TOJII M PA3HOCTU IMOTEHUUAIOB IS
AIIEKTPOCTATUYECKOTO MOJIA (KaK OJJHOPOIHOI0, TaK U HEOJHOPOIHOTO).

[TpuHIUII CyNEPIIO3ULIUH DIIEKTPUUECKUX ITOJIEH.

[Tone Toueunoro 3apsa. Ilome paBHOMepHO 3apspkeHHOU cdeprl. Ilone paBHOMEpHO
3apsOKEHHOTO 10 00bEMy mmapa. Ilose paBHOMEPHO 3apshDKEHHON OECKOHEUHOW TUIOCKOCTH.
KapTuns! mMHUN HAOPSYKEHHOCTH ITUX NOJIEN U SKBUIIOTEHIIUAJIBHBIX TOBEPXHOCTEH.

ITpoBOAHMKY B 3JIEKTPOCTATUUECKOM I10JIE. Y CIIOBHE PABHOBECHS 3apPsII0B.

JIMPNEeKTpUKHY B 3JIEKTPOCTATHYECKOM MOJI€. J(M3neKkTpudeckas NpoOHUIaeMOCTh BEIIECTBA.



Konpencarop. DIIEKTPOEMKOCTD KOHJEHcaTopa. DIIEKTPOEMKOCTh TJIOCKOTO
KOH/IEHCATOopa.

[TapayuienpHOE  coeguHeHue — KoHAeHcaTopoB.  llocienoBarenpHOoe — coeauHEHUE
KOH/JIEHCAaTOPOB.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

JIBr>KeHUE 3apsiKEHHOW YaCTULIBI B OJTHOPOJHOM 3JIEKTPUUYECKOM IOJIE.

TexHu4eckue ycTpOMCTBA M TEXHOJOTHMYECKHE IPOLECCHI: JIEKTPOCKOIL, IEKTPOMETP,
AJIEKTPOCTaTUYECKas 3alllUTa, 3a3eMJICHIE YJIEKTPOIPUOOPOB, KOHIEHCATOPhI, reHeparop Ban ne
I'paada.

Tema 2. [locmoannwlil IneKmpuyecKuil mox.

Cwuita Toka. [1oCTOSIHHBIN TOK.

VcnoBusi CymIECTBOBAHMSI IOCTOSIHHOTO —AJIEKTPUYECKOro TOKa. VCTouHMKM TOKa.
Hanpsokenue U u DJ1C é.

3akon OMa 11 y4acTKa L.

ONEeKTpUYECKOe  CONPOTHUBIIEHHWE.  3aBUCHUMOCTb  COINPOTHUBIEHUS  OJHOPOAHOIO
MPOBOJIHMKA OT €ro JUIMHBI M IUIOLIAJU IIONEPEYHOr0 CEYECHHS. YEIbHOE CONPOTUBIICHUE
BEILECTBA.

IlocnenoBarenpHOE, NApAIENbHOE, CMEIIAHHOE COEAVMHEHUE IPOBOJHUKOB. Pacyér
pa3BeTBIEHHBIX dIeKTpuuecKkux nenei. [Ipasuma Kupxroga.

Pabora anekrpuueckoro Toka. 3akoH Jxoyns—Jlenma.

MOIIHOCTB 3IEKTPUUECKOro ToKa. TemnoBas MOITHOCTb, BbIJIEIsIEMAsi HA PE3UCTOPE.

OJIC u BHyYTpeHHEE CONPOTHUBJIICHHE MCTOYHHMKA TOKa. 3akoH Owma s TOJHOM
(3aMKHYTO¥) 3JIeKTpUUYECKO 11enr. MOIHOCTh NCTOYHHKA ToKa. KOopoTkoe 3aMbIKaHue.

KoHneHcaTop B 11enu mocTOSIHHOTO TOKa.

TexHu4ueckne yCTpOMCTBA M TEXHOJIOTMYECKHE IMIPOLECCh: aMIEpPMETpP, BOJBTMETP,
peocTat, CUETYUK IEKTPUIECKON SHEPTUN.

Tema 3. Toku ¢ paznuunslx cpeoax.

DNeKTpUYecKass MPOBOAMMOCTD PA3JIMYHBIX BEUIECTB. OJIEKTPOHHAs MPOBOJUMOCTH
TBEPABIX  METAUIOB.  3aBUCUMOCTb  CONPOTHBJIEHUS  METAUIOB  OT  TEMIEpaTyphl.
CBepXnpoBOAUMOCTb.

DIIEKTpUYECKHM TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEeHHass M TPUMECHass MPOBOAMMOCTh MOJIYNPOBOTHUKOB.
CaoticTBa p—N-niepexona. [lonynpoBoJHUKOBBIE TPHUOOPEI.

DJIEKTPUYECKUI TOK B 3JIEKTPOJIMTAX. DJIEKTPOIUTHYECKAs JUCCOLHALNS. DIECKTPOIIH3.
3akonsl Dapazes A 3IEKTPOIIN3a.

OneKkTpuuecknii TOk B Tra3ax. (CaMOCTOATENbHBIH M HECAMOCTOSITEIBHBIM pa3psl.
Paznuunble TUTIBI cCaMOCTOSATENBHOTO pa3psiaa. Monuaus. [lnazma.

TexHuueckne YCTpONCTBA W MPAKTHUYECKOE TMPUMEHEHHE: Ta30pas3psAHbIE JIaMIIbl,
AIIEKTPOHHO-JIy4eBasi TpyOKa, MOJIYyIPOBOJHUKOBBIE MPHUOOPHI: U0, TpaH3UCTOp, (hoToauon,
CBETOJIMOJ, TallbBaHWKA, padUHUPOBAHWE MEAM, BHIIUIABKA AIIOMHHHS, OSJCKTPOHHAS
MHUKPOCKOTIHS.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3yJIbTaTbl OCBOCHUsI yueOHOro npeamMera «Pu3nka» JI0JKHBI OTpaXxarb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLINXCS PYKOBOJICTBOBATHCS C(OPMHUPOBAHHON BHYTPEHHEH
HO3ULIMEH JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpHEHTAlMi, IO3UTUBHBIX BHYTPEHHMX
yOeXJIeHUHM, COOTBETCTBYIOIMX TPAJULMOHHBIM ILIEHHOCTAM POCCHHMCKOro  OOIIEeCTBa,
pacuIMpeHre *XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IIPOLECCE Pealnu3aliid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOM I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

rPaKIAHCKOI0 BOCIIMTAHMSA:

e CcOpMHPOBAHHOCTh TPAKIAHCKOW MO3ULMK OOYy4YaroOIIErocs Kak aKTHUBHOTO H
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I1eCTBa;

® [IPUHATHE TPAJAULUOHHBIX OOIIEUYETOBEUECKUX I'YMAHUCTUYECKUX U JIEMOKPATUYECKUX
IIEHHOCTEM;

® TOTOBHOCTH BECTH COBMECTHYIO JICSITEIHHOCTh B MHTEpECaX TPaKIAHCKOTO OOIIECTBA,
y4acTBOBaTh B CaMOYIPaBJICHUU B 00pa30BaTeIbHON OpraHU3aluu;

® yMEHHME B3aMMOJCICTBOBATH C COLMAJIbHBIMU HHCTUTYTAMH B COOTBETCTBUM C HX
(GYHKLUUAMHI U Ha3HAUEHUEM;

® TOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOI EATETHLHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUS:

e c(hOPMHUPOBAHHOCTb POCCUMCKOMN IpaXkAaHCKOM NIAEHTUYHOCTH, MAaTPUOTU3MA;

® [ICHHOCTHOE OTHOILIEHUE K IOCYAapCTBEHHBIM CHUMBOJIaM, JIOCTHIKEHUSM POCCHMCKUX
y4€HBIX B 001aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUS:

e c(hOpMHUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO TIOBEICHHUS;

e CHoCOOHOCTh OLIGHUMBAaTh CHUTYallMI0O W [PUHUMAThb OCO3HAHHBIE PELICHHUS,
OpPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM YHCIE B
JIESITENTbHOCTH YYEHOTO;

® 0CO3HaHME JMYHOTO BKJa/a B IOCTPOEHUE YCTOHUNBOTO OYy/IyIIEro.

ICTETHYECKOr0 BOCTIMTAHUA:

® DOCTETHMYECKOE OTHOUIEHHE K MHpPY, BKJIIOYas 5SCTETUKY HAyYyHOrO TBOPYECTBA,

npucyiero Gpusnvyeckon Hayke.
TPYAOBOI0 BOCIIMTAHMSA:

e UHTEpeC K pa3lnyHbIM cdepaM NpoPecCHOHATHLHOU NEATENbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (DU3MKOM M TEXHUKOW, YMEHUE COBEPIATh OCO3HAHHBIM BHIOOP Oynymeit
npodeccuu 1 peaqTn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIIaHBI,

® TOTOBHOCTb M CIIOCOOHOCTH K O0pa30BaHMIO M CaMOOOPA30BaHUIO B OOJIACTH (U3UKU
Ha IIPOTS)KEHUH BCEU JKU3HU.

IKO0JIOTHYECKOT0 BOCIIMTAHUS:

e Cc(hOPMHUPOBAHHOCTb HKOJOTHYECKON KYJIbTYphl, OCO3HAaHME TJI00AJBHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIeM;

® [UJJAHMPOBAHUE W OCYILECTBJICHUE JIEUCTBUI B OKPYKAIOUIEH Cpelleé Ha OCHOBE 3HAHMS
1eyed yCTOMYMBOrO pa3BUTHUS YEJIOBEUECTBRA;



paciupCHUC OIbITa ACATCIBHOCTU 3KOJIOTHYECKOM HaIIpaBJICHHOCTU Ha OCHOBC
HUMCIOIIUXCA 3HAHWH 110 (1)I/I?>I/IK€.

IHMEHHOCTU HAYYHOI'0O ITO3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;
OCO3HAaHUE IEHHOCTH HAY4YHOW JAEATeNbHOCTH, TOTOBHOCTH B MPOIECCE H3YYCHHUS
(GU3UKKM  OCYIECTBIIATh  MPOEKTHYIO M HMCCIIEJOBATENIBCKYIO  JESTEIBHOCTD
WH/IMBUYAJIHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTeabHBIE YHUBEPCAJbHBLIC yqeﬁnme JeHCTBUA
ba3oBble JJornveckue aelcTBUSA:

CaMOCTOSITENIHO (DOPMYITUPOBATh M AKTyaJM3UPOBATh MPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

OIPENENATh eI AEITEIBHOCTH, 331aBaTh IIAPAMETPhl U KPUTEPUU UX JTOCTUKEHUS;
BBISIBIISITh  3aKOHOMEPHOCTH M TPOTHBOPEYHS B PACCMATPUBACMBIX (DHU3MUYECKHUX
SABJICHUSIX;

pa3pabarbiBaTh IUIAaH pEHICHUS MTPOOJIeMBI C y4ETOM aHaM3a HMEIOIIUXCS
MaTepHaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JACATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISAM,
OLICHUBATb PUCKHU ITOCIEACTBUH AEATEIBHOCTH;

KOOPJMHUPOBATh M BBIIOJHATE pabOTy B YCIOBHUSIX PEalTbHOIO, BUPTYaJIbHOIO U
KOMOWHUPOBAaHHOT'O B3aUMOCHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIJICHUE MPU PELLIEHUH )KU3HEHHBIX TPOOJIEM.

Ba3oBbie nccienoBaTenLCKHe AeliCTBUA.

BJIa/IETh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHIMH U MeTOAaMH (DU3HUECKOi
HaYKU;

BJIQJIETh HAaBBIKAMHU Y4EOHO-MCCIIEOBATEIbCKOM W TMPOEKTHON JEeATENIbHOCTH B
obnmactu (pU3UKU, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITETHHOMY TOUCKY
METOJIOB peIIeHUS 3a7a4  (PU3NISCKOT0 COACpKAHHS, MPUMEHEHUIO Pa3IHYHBIX
METOJIOB TTO3HAHWS,

BJIQJICTh BUJIAMHU JICATEIHHOCTH IO MOJIYYCHHUIO HOBOTO 3HAHMSI, €r0 WHTECPIIPETAIIHH,
peoOpa3oBaHUI0 U MPUMEHEHHIO B PA3IMYHBIX Y4EOHBIX CUTYallUIX, B TOM YHUCIE MIPU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH TTPUUMHHO-CJICICTBEHHBIC CBSI3W M aKTyallU3UpPOBATh 3aJady, BBIJIBUTaTh
rUnore’y € pelleHus, HaxOIUTh apryMEeHTBl [UIsl JO0Ka3aTelbCTBA CBOHUX
YTBEPXKICHHM, 33]IaBaTh MapaMeTPhl K KPUTEPHUH PEIICHUS;

AHAIM3UPOBATh TOJYYCHHBIE B XOJ€ pEIICHUS 3a7aud pPe3ylbTaTbl, KPUTUYECKU
OILICHUBATh UX OCTOBEPHOCTH, TPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBUSX;
CTaBUTH U POPMYIHPOBATH COOCTBEHHBIE 33[]a4i B 00pa30BATEIBHOMN JIEATEILHOCTH, B
TOM YHCJIC TIPHU U3YUSHHUH (DU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT,

YMETh NMEPEHOCUTH 3HAHUS 10 (PU3MKE B MPAKTHUECKYIO 001aCTh KU3HEACITEILHOCTH;
YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTel;



BBIZIBUT'aTbh HOBBIC UICHU, IPCJIaraTb OpUTrnHAaJIbHBIC TOAXOAbI U PCILICHU,
CTaBHUTb HpO6JICMBI " 3ala4u, JOIMYyCKarIHEC AJIbTCPHATUBHBIC PCIICHUA.

PatGora ¢ undopmanmeii:

BJIQJICTh HABBIKAMHU TMONy4deHHs wuHpopMammu (HU3HYECKOTO COICpKAHUS U3
HMCTOYHMKOB Pa3HBIX THUIIOB, CaMOCTOSITEIbBHO OCYIIECTBIATh IIOWCK, aHaju3,
CHUCTEMAaTH3aIMI0 M MHTEPIpeTanuio WHGOPMAIMK Pa3IUYHBIX BUIOB W (Gopm
MIPE/ICTABJICHHUS;

OIICHUBATH JIOCTOBEPHOCTH HH(OPMAITUH;

HCIIOJIB30BaTh CPEACTBA WH(MOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B
pEIICHMH KOTHUTHBHBIX, KOMMYHHMKATUBHBIX M OPraHM3allMOHHBIX 33/lady C
coOmrofcHreM TpeOOBaHWUN  APrOHOMUKH, TEXHHUKH O€30MaCHOCTH, THTHUCHBI,
pecypcocOepexeHusi, MNPaBOBbIX M HJTUYECKUX HOPM, HOPM HHOOpMaLMOHHON
0€30I1aCHOCTH;

CO3/aBaTh TEKCThl (DU3MUYECKOTO COJEp>KaHUS B pa3ivuHbIX (opmarax c yd4éToMm
Ha3Ha4YeHUs MHGOpMallMU W LENEBON ayauTOpUH, BbIOHMpas ONTHUMAIbHYIO (OopMy
MIPEICTABJICHUS M BU3YAITU3ALIUHU.

KOMMyHHKaTI/IBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JaelcTBUA:

OCYIIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKU U BO BHEYPOUHO 1€ TEIbHOCTH;
pacro3HaBaTh MPEINOCHUTKA KOH(GIMKTHBIX CUTYAIMH U CMATYATh KOH(DIMKTHI;
pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOIO TOUYKY 3PEHHUS C MCIIOJIB30BAHMEM SI3BIKOBBIX
CPEICTB;

MOHUMATh U UCII0JIb30BaTh MPEUMYILECTBA KOMaHIHOW U UHUBHUyaIbHON paboThI;
BBIOMPATh TEMAaTHKY U METOJbl COBMECTHBIX JAECUCTBHUI ¢ y4€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0r0 4ieHa KOJUIEKTHBA,

IPUHUMATH L€ COBMECTHOM JESATEIBHOCTH, OPTaHU30BBIBaTh U KOOPAMHUPOBATH
JNeHCTBUS MO €€ JOCTM)KEHHIO: COCTAaBJIATH IUIAH JAEWCTBUN, paclpenessaTh poJid ¢
y4€TOM MHEHUH YYaCTHUKOB, 00CYk/1aTh Pe3yJbTaThl COBMECTHON pabOTHI;

OLICHMBAaTh KadeCTBO CBOEro BKJIaJa M KaXJOTO YyYaCTHUKAa KOMAaHJbl B 0OIIUi
pe3ysbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npeJiaraTb HOBbIE MPOEKTHI, OLEHNUBATh MU C TO3UIMH HOBU3HBI, OPUTHHAILHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh MO3UTHUBHOE CTPATETHUYECKOE MOBEACHHE B PA3IMYHBIX CHUTYyalHsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBepCaJbHbIE y4eOHbIe IeiicTBUS
Camoopranusanus:

CaMOCTOSITENIFHO OCYIIECTBIIATh MO3HABATEIBHYIO JIEATEILHOCTh B 00JaCTH (DPUBUKU U
ACTPOHOMHH, BBISIBIISITH TPOOJIEMBI, CTABUTH B (HOPMYITHPOBATH COOCTBEHHBIE 33]1a4H;
CaMOCTOSITENIFHO COCTABJIATH IJIaH PELICHUs PACUETHBIX U KAUeCTBEHHBIX 3a/1ad, TUIaH
BBITTOJIHEHHS TTPAKTHYECKONH pabOTHl ¢ YUETOM HMMEIOIIMXCSI PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHMUI;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuIMpATh paMKH Y4eOHOI0 IPeMETa Ha OCHOBE JIMYHBIX NMPEANOUTCHUH;

JienaTh OCO3HAHHBINA BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 32
pelLIeHHE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;



CHOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO JpYIMIHMHA B 00JacTH (QHU3UKH,
IIOCTOSTHHO ITOBBIIIATh CBOM 00pa30BaTeIbHBINA U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, 3MOUUOHAJIBHBIA HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallWsIM, BHOCUTb KOPPEKTHUBBI B ACATEIBHOCTD, OLICHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIIAM;

BJIAJCTh HABbIKAMM IIO3HABATEIBHOM pe(IeKCUM KaK OCO3HAHUS COBEpILIAEMbIX
JIEHCTBUM U MBICIIMTENIBHBIX IIPOLECCOB, UX PE3YyJIbTATOB U OCHOBAHUN;

UCIIOJIb30BaTh MPUEMBI pe(IIEKCUU JIUIsl OLIEHKH CUTYallM, BBIOOpa BEPHOI'O PEIIECHUS;
YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 10 UX CHIKEHUIO;
IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTHX IIPU aHAJIU3€E PE3YJIbTaTOB AEATEIbHOCTH;
IPUHUMATH ce0sl, TIOHUMAsi CBOM HEIOCTaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI M apIyMEHTBI JPYIUX IIPU aHAIU3€ PE3YJIBTATOB IEATEIBHOCTH;
IIpU3HaBaTh CBOE MIPABO U IIPABO APYTUX HA OIIUOKH.

B nmponecce AOCTHXKCHUA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IIPOIpaMMBbI I10 (bI/IBI/IKe JJIsL
YPOBH:A CPEOAHETO O6IJ_[CFO O6pa30BaHI/I$I y 06y11a10m1/1xc;1 COBCPUHICHCTBYCTCA 3MOI.[PIOH&J'IBHBII>1
HHTCIICKT, npez[nonarafomnﬁ C(bOpMPIpOBaHHOCTBZ

CaMOCO3HAHUS, BKJIIOYAIOUIETO CIIOCOOHOCTh MOHMMAaTh CBOE 3MOLMOHAIBHOE
COCTOSIHWE, BHJCTH HAIMpPaBIICHUS Pa3BUTHS COOCTBEHHOW AMOIMOHAIBHOW CQepsl,
OBITH YBEpEHHBIM B ce0€;

CaMOpPETYJIMPOBAaHUs,  BKJIIOYAIONIETO  CAaMOKOHTPOJIb,  yYMEHHE  TNPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIIOBEJCHHE, CHOCOOHOCTh  QJaNTHPOBAThcsi K
HMOILMOHAIBHBIM U3MEHEHUSM U MPOSBIATh THOKOCTb, OBITh OTKPHITHIM HOBOMY;;
BHYTPEHHEH MOTHBAIUH, BKIIOYAIOMIEH CTPEMJICHHE K JOCTIDKEHHIO e U YCIIeXy,
ONTUMU3M, HUHUIIMATUBHOCTh, YMEHHUE JIeHCTBOBATh, UCXOS U3 CBOMX BO3MOXKHOCTEH;
OMITATUH, BKIIOYAIONIEH CIOCOOHOCTh OHUMATh SMOIMOHAIBHOE COCTOSHUE JPYTHX,
YUUTBIBATh €r0 IpPH OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K COYYBCTBHIO H
COIIEPEKMBAHHUIO;

COLMAIBbHBIX HAaBBIKOB, BKJIIOYAIOIIMX CIHOCOOHOCTh BBICTPAUBAaTh OTHOLIEHHS C
JIPYTUMH JIOIBMH, 3200THTHCS, TIPOSIBIISAT HHTEPEC U Pa3penIaTh KOH(PIUKTHL.

IMPEJIMETHBIE PE3YJIBTATDBI

K xonny oOyuenus B 10 knacce npeniMeTHbIE pe3ylbTaThl Ha YIIIYOJEHHOM YPOBHE JIOJIKHBI
oTpaxarb chOPMUPOBAHHOCTh Yy O0OYUaIOIIUXCSl YMEHHI:

MOHUMATh pPOJb (PU3UKK B DSKOHOMHYECKOW, TEXHOJOTUYECKOW, 3KOJOTUYECKOM,
COLIMAJILHOW M ATHYECKOM cdepax AesTeNTbHOCTH YeJIOBEKa, POjib U MECTO (PU3MKU B
COBPEMEHHOI Hay4HOUI KapTHHE Mupa, 3HauYEHUE OIIHCATENILHOM,
CHCTEMaTH3UPYIOLIEH, OOBSICHUTENBHOM M MPOrHOCTUYECKOM (PYHKIMH (uzndeckoit
TEOPUH — MEXAHHMKH, MOJEKYJISIPHOM (PU3MKM M TEpPMOIMHAMMKH, POib (pu3nuecKon
TEOpHH B (POPMUPOBAHUHU NPEACTABICHUN O GU3NUECKON KapTHHE MUPA;

pasinyaTthk yCIOBHUA HPUMEHUMOCTH Mojened (U3NYEeCKHX Tel M IPOLECcCOB
(s1BJICHU): MHEpIIMATIbHAS CHCTEMa OTCUéTa, a0COIOTHO TBEPOE TEJIO, MaTepUaIbHas
TOYKa, PaBHOYCKOPEHHOE JBIKEHHME, CBOOOJHOE majaeHue, abCONIOTHO ympyras
nedopmanusi, abCONIOTHO YIPYroe U abCOMOTHO HEYNPYroe CTOJIKHOBEHUS, MOJEIH



rasza, XUIAKOCTH M TBEPAOTO (KPUCTAUIMUECKOTO) Teia, WIACANbHBIM Ta3, TOUYCYHBIA
3aps, OHOPOAHOE IEKTPUUYECKOE MOJIE;

paznuyaTh yclIoBUs (TpaHMIBI, OOJACTH) NPUMEHHUMOCTH (PU3WYECKHX 3aKOHOB,
MOHUMATh BCEOOIMI XapakTep (YyHIAMEHTAIBHBIX 3aKOHOB M OTPAaHHMYECHHOCTH
HCITOJIb30BAaHUS YaCTHBIX 3aKOHOB;

AHATM3UPOBATh M OOBSACHATH MEXAHMYECKHUE TIPOIECCHl M SIBJICHUS, HCIOIb3Ys
OCHOBHBIC TIOJIOKCHUSI M 3aKOHBI MEXaHUKH (OTHOCHTEIBHOCTh MEXaHHYECKOTO
JBIDKCHUSI, (OPMYJIBI KMHEMATUKH PaBHOYCKOPEHHOTO IABMIKEHHs, MpeoOpa3oBaHUs
lanunes mwig  CKOPOCTM M NEpEMENIEHHUs, 3aKOoHbl HplOTOHA, NpUHLMI
OTHOCUTENbHOCTH ['anwmies, 3aKOH BCEMUPHOIO TATOTEHHUS, 3aKOHbl COXPaHCHUS
UMIyIbCA M MEXaHWYECKOW SHEpruu, CBsA3b pabOThl CHJIBI C H3MEHEHUEM
MEXaHMYECKON DSHEpPruu, YCIOBHS paBHOBeCHs TBEPAOTO Tena), MpU ITOM
WCIIOJb30BaTh ~ MAaTEMATHYECKOE  BBIPAKEHUE  3aKOHOB,  YKa3blBaTh  YCIIOBHS
MIPUMEHUMOCTH (PU3UUYECKHUX 3aKOHOB: MpeoOpa3zoBanuii ["anumes, BTOpOro u TPEThETro
3aK0HOB HbIOTOHA, 3aKOHOB COXpPAHEHHUS UMITYJIbCA U MEXAHUUYECKOW YHEPruu, 3aKOHA
BCEMUPHOT'O TATOTCHHUS;

AQHAIU3UPOBATh U OOBSACHATH TEIJIOBBIE MPOLECCHl U SIBICHUS, HCIOIb3Ys] OCHOBHbBIE
nonoxkenuss MKT u 3akoHBI MONEKYISIpHOM (QU3MKM W TEPMOAMHAMUKH (CBA3b
JIaBJICHUS HJICAIBHOTO ra3a Co CPeIHEN KUHETUYECKON SHEPrue TEIIOBOr0 JABHKECHUS
M KOHIEHTpPAUHUEW €ro MOJEKYJ, CBSI3b TEMIIEpATypbl BEIIECTBA CO CpEeAHEH
KUHETUYECKOM DHEpPruey TEIUIOBOIO JBMIKEHHMS €ro 4YacTHll, CBSI3b JaBJICHUS
UJCAIbHOTO Ta3a C KOHIIEHTpAlMeW MOJIEKYJ W €ro TEMIIEpaTypod, ypaBHEHHUE
MenneneeBa—Knanelipona, NepBblli 3aKOH TEPMOJWHAMUKH, 3aKOH COXPAHECHMS
SHEPTUM B TEIUIOBBIX TIpOIleccax), MpPU OSTOM UCIOJB30BAaTh MaTEMaTUYECKOe
BBIPQKEHHUE 3aKOHOB, YKa3blBaThb YCIIOBHMS NPUMEHMMOCTH ypaBHEHHMs MeHzeneeBa—
Knaneiipona;

AHAIM3UPOBATh M OOBSACHATH DIIEKTPUYECKHE SBIICHUS, WCIONb3ysS OCHOBHBIE
MOJIO’KEHHUS M 3aKOHBI DJIEKTPOJIMHAMUKHU (3aKOH COXPAHEHUS dJIEKTPHUUECKOT0 3apsija,
3akoH  KynoHa, TNOTEHUHANIBHOCTH  AJIEKTPOCTATUYECKOTO  TOJS,  MPUHIUII
CYNEPNO3UIUU AIEKTPUUECKUX TOJIEH, TPU 3TOM YKa3bIBasi YCIOBUS MPUMEHUMOCTH
3akoHa KymoHa, a Take NpakTUYECKH BaKHbIE COOTHOIIECHMS: 3aKOHbI Oma A
ydacTKa LENU U I 3aMKHYTOM 3JIEKTPUYECKOM 1enH, 3akoH J[koyns—JIenua, mpaBuiia
Kupxroda, 3akonsr apazes ais 371eKTpoIn3a);

OMHKCHIBATh (PU3MUECKUE MPOILIECCHl U SBJICHHUSI, UCIIONb3ysS BEIUYUHBL: TEpEMEICHNUE,
CKOpPOCTb, YCKOPEHHE, UMITYJIbC T€Ja U CUCTEMBI TEJ, CHJIAa, MOMEHT CHUJIbI, IaBJICHUE,
MOTEHIIMAJIbHAs JHEPrus, KWHETHUYeCKas HSHEprus, MeXaHWdeckas dJHeprus, pabora
CUJIbI, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, CHJIA TSKECTH, CUJla YIPYrOCTH, CHUia
TPEHMsI, MOIITHOCTh, YHEPTHsI B3aUMOICUCTBUSA Tea ¢ 3eMiIEi BOMM3H €€ TOBEPXHOCTH,
SHEPrHsl YIpyro aeGopManuy MPYKHHBI, KOJIMYECTBO TEIUIOTHI, a0COJIOTHAs
TeMIiepaTypa Tena, padoTa B TEPMOJAWHAMHUKE, BHYTPEHHSSI DHEPTUS HUIACATBHOTO
OJIHOATOMHOTO Ta3a, paboTa HEaNbHOTrO ra3a, OTHOCHUTENIbHAs BIIAXKHOCTh BO3.yXa,
KITJI wmneanbHOro TEIJIOBOTO JIBUTATENs; JJIEKTPUUECKOE II0Jie, HaNpsHKEHHOCTH
3JIEKTPUYECKOT0 TOJISl, HANPSHKEHHOCTh TMOJISI TOYEYHOrO 3apsiia WM 3apsKEHHOTO
mapa B BaKyyMe M B JUAJIEKTPHUKE, MOTECHIMAT 3JIEKTPOCTATUYECKOrO MOJs, Pa3HOCTh
MOTEHLMAJIOB, AJIEKTPOABIKYIAs CHJa, CUJAa TOKA, HaIlpsKEHUE, MOILIHOCTH TOKa,
ANEKTPpUYECKass €MKOCTh IUIOCKOTO KOHJEHCATOpPAa, CONPOTUBIICHUE ydacTKa LENU C



IOCJIEIOBATENbHBIM M IapajlIeIbHBIM  COCIUHEHHEM  PE3UCTOPOB,  SHEPrus
AIIEKTPUUYECKOTO NOJIS KOHACHCATOPA;

OOBSICHATE OCOOEHHOCTH IPOTEKaHWs (PU3MYECKUX  SABJICHUH: MEXaHMUYECKOoe
JIBUKEHHE, TEIUIOBOE JBM)KEHHWE YacTHI] BEILIECTBA, TEIUIOBOE paBHOBECHE,
OpoyHOBCKOE ABMKEHHE, TU(dy3Hs, HCIapeHHe, KUIIEHUEe U KOHJIeHCalus, IUIaBJIeHNe
U KpHUCTAIM3alMsl, HANPABICHHOCTh  TEIUIONEpeNaud, JJeKTpU3auus  Tell,
AKBUIIOTEHIIMAJILHOCTH [TOBEPXHOCTHU 3apsKEHHOT'O IIPOBO/IHUKA,

IPOBOJUTH MCCIIEJOBAaHHE 3aBUCUMOCTH OJHOW (M3MYECKON BEIMUYUHBI OT IPYroM c
UCIIOJIb30BAaHUEM MPSAMBIX HM3MEPEHMM, IpU 3TOM KOHCTPYHPOBAaTh YCTAHOBKY,
(UKCUpOBaTh pPe3yabTaThl MOJYYCHHOW 3aBUCHUMOCTH (PU3MYECKUX BEIWYMH B BUJC
rpa¢uKoB C Y4€TOM aOCOJIOTHBIX IMOTPELIHOCTEH W3MEPEHUH, JenaTh BBIBOABI IO
pe3yibTaTaM UCCIIE0BaHuUS;

IPOBOJUTh KOCBEHHBIE H3MEpEeHHs (PU3MUECKUX BEJIUYMH, NPU ITOM BBIOUpATh
ONTUMAJIBHBIA METOJ] M3MEpPEHMs], OLICHUBAaTh AaOCOJIOTHBIE M OTHOCUTEIbHBIE
HOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUIL;

IOPOBOJIUTH  ONBITBI IO IPOBEPKE MPEAJOKEHHOH TUIOTEe3bl: IJAHUPOBATH
OKCIEPUMEHT,  COOMpaTh  SKCIEPUMEHTAJIbHYIO  YCTAaHOBKY,  aHaJIU3UpOBATh
HOJIy4EeHHBIE PE3Y/IbTaThl U JIe/1aTh BBIBOJ O CTaTycCe MPEI0KEHHONW TMIIOTE3bI;
coOnroaarh mpaBuiaa 0e30IacHOrO TpyJda IpU MPOBEIECHUU HCCIEJOBAaHMNM B paMKax
y4eOHOT0 3KCIEPUMEHTa, MPAKTUKyMa M Y4eOHO-MCCIIE0BATEIbCKOW U INPOEKTHON
JeSITeIbHOCTH C HCIHOJb30BAHUEM H3MEpPUTENbHBIX YCTPOHUCTB M J1aOOPAaTOPHOIO
000pyI0BaHNS;

pewmiath pacy€THbIE 3aJaud C SBHO 3aJaHHOM M HESIBHO 3aJaHHON (uznueckon
MOJIeJIbI0: HAa OCHOBaHMM aHaJIM3a YCJIOBHS OOOCHOBBIBATH BBIOOp (hH3HUECKON
MOJIeJIM, OTBedarlled TpeOoBaHUSAM 3aJaud, HIPUMEHATh (OPMYNbl, 3aKOHBI,
3aKOHOMEPHOCTM M TOCTYJNaThl (U3UYECKUX TEOpUH TMpHU  HCIOIb30BaHUU
MaTEMaTUYECKUX METOJOB PpELIEHWS 3aJad, MPOBOAUTH pPACUYETBl HAa OCHOBAaHUU
UMEIOUINXCA JaHHBIX, AaHAJU3UpOBaTh pE3yJbTaThl U KOPPEKTHUPOBATb METOJbI
pelieHus ¢ y4ETOM MOJIyYEHHBIX Pe3yJbTaTOB;

pelaTh KauecTBEHHbIE 3a7auu, TpeOyromre MpUMEeHEeHUs! 3HAaHUI U3 pa3HbIX pa3/IesioB
Kypca (M3MKH, a TakKe HHTErpallMd 3HAaHUW U3 JPYTUX MPEIMETOB €CTECTBEHHO-
HAy4yHOr'0 IIMKJa: BBICTpauBaTh JIOTMYECKYIO LIENIOYKY PAcCyKIEHHM C Omopoll Ha
U3y4EHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBIICHHUS;

UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUS Ul OOBSICHEHUS OCHOBHBIX MPUHIUIIOB pabOThI
U3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
NPUBOANUTH MPUMEPHI BKJIa/1a POCCUHCKUX U 3apYOEKHBIX YUEHBIX-(PHU3UKOB B Pa3BUTHE
HayKH, B OOBSICHEHHE IPOIECCOB OKPYKAIOLIEr0 MHpAa, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHH;

AQHAIN3UPOBATh U  OLIEHUBATh T[OCJIEJICTBUS OBITOBOM M  NIPOU3BOACTBEHHOMN
JEeSITEIbHOCTH 4YENIOBEKa, CBSI3aHHOW C (U3MUYECKUMM IpoLeccaMH, € MHO3MLIUN
IKOJIOTMUYECKOMN 0€30MacHOCTH, IIpeICTaBICHUN 0 paloHaIbHOM
[IPUPOJIONOIL30BAHUH, a TAKXKE Pa3yMHOM MCIOJIb30BAaHUU JIOCTHIKEHUN HAYKU H
TEXHOJIOTUH U1 JabHEUILEro pa3BUTHSI YEIOBEUECKOrO O0IIECTBa;

IPUMEHSTH pa3IMYHbIE CIIOCOOBI PabOThI ¢ HHpOpMannel GU3NIECKOTO COACPIKAHUS C
UCIOJIb30BAaHUEM  COBPEMEHHBIX MH(OPMAIMOHHBIX  TEXHOJOTHH, TMpH  3TOM



UCTIONIB30BAaTh  COBPEMEHHbIE  WH(MOpPMAIIMOHHBIE  TEXHOJIOTUH IS  TIOWCKa,
nepepadOTKH M TPeAbsABICHUA Y4YeOHOW M HAy4HO-TIOMYJIAPHOH HH(OpMAIIH,
CTPYKTYpPUPOBAHHUS W HMHTEPHpPETAUU HHPOpPMAHMH, TOTYyYECHHOW U3 pPa3INYHBIX
UCTOYHUKOB, KPDUTUYCCKH aHAJTH3UPOBATh MOJIYYaeMyr0 HHPOPMAIIUIO U OIICHUBATH €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMCIOUIMXCS 3HAHWW, TaK M HA OCHOBE aHaln3a
UCTOYHUKA HHPOPMALIUHY;

NPOSIBJIATE OpPraHM3allMOHHBIE ¥ TI03HABaTEIIbHBIE YMEHHUS CaMOCTOSTEIHHOTO
npuoOpeTeHus] HOBBIX 3HAHUM B TPOLECCE BBHIMOJIHEHUS IPOEKTHBIX M y4eOHO-
UCCIIEIOBATEIICKUX Pa0OT;

paboTaTh B TpyIIe C UCIOJIHEHHWEM pPa3IMYHBIX COIHUAIBHBIX POJEH, IIIAaHHUPOBATH
paboTy TpYIIbL, palMOHAIBLHO PACHPEACATh JEATSIILHOCTh B HECTAaHIAPTHBIX
CUTYyaIIHUsX, aJICKBATHO OLICHUBATh BKJIAJl KAXKJIOTO M3 YYACTHUKOB T'PYIIIBI B PEIICHUE
paccMarpuBaeMoi poOJIEMBI;

OPOSIBJIATE  MOTHBAIMIO K  Oyaymed npodecCHOHAIbHOW — JICATEIBHOCTH  I10
CHEIUATBHOCTSIM (PH3UKO-TEXHUIESCKOTO TTPODHUIIS.



IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
KounyecTBo Hara
Ne Tema ypoka 4acoB
n/n
Bcero
BBonHoe noBTOpeHue
®dwusuka — pyHIaMEHTaIbHAS HAYKa O PUPOC
3 Hayunslii MeTOA MO3HAHUS U METO/IbI UCCIIEI0BAHUS 1
(bU3HYECKUX SIBICHUN
4 DKCHEPUMEHT U TEOPHS B IIPOLIECCE MO3HAHUS TIPUPOIBI. 1
Habmtoienue u 3kciepuMeHT B PU3MKe
5) Crioco0b1 n3MepeHus: GU3NIECKUX BETHUNH 1
6 AOCOIIOTHAS M OTHOCUTENbHAS MOTPEIIHOCTH U3MEPEHUI 1
(bu3MYECKUX BEIUYUH
MonenupoBanue B pusuke. Poib u MmecTo Gu3uKu B
7 (hopMUPOBaHUM COBPEMEHHOM Hay4yHOU KapTUHBI MUpPa, B 1
MPAKTUYECKOU JEATEIbHOCTH JIOIEH
Mexannueckoe nBuxkenue. Cucrema orcueta. OTHOCUTEIBHOCTD
8 MexaHHuecKoro aBrkenus. [Ipsimas u oOpaTHast 3a1aumn 1
MEXaHUKHI
Pannyc-BekTop MaTepHalIbHON TOYKH, €70 IPOEKIUU HA OCH
9 koopauHat. Tpaexktopus. [lepememienue. Ckopocts. Ux 1
MIPOEKIIMH Ha OCH KOOPAMHAT
10 PaBHOMepHOE npsiMosIMHENHOE ABWXKeHHe. [ 'paduueckoe 1
OIMCAaHNE PABHOMEPHOI'O IPSIMOJIMHENHOTO ABUKECHHUS
11 CrnoxxeHue nepeMenieHuii u ckopocteil. Pemenne 3agau 1
HepaBHoMepHOE ABM>KeHNE. MTHOBEHHAs! CKOPOCTb.
12 Yckopenue. [IpsaMonrHeitHOe IBUKEHHUE C TOCTOSIHHBIM 1
YCKOpEHUEM
13 I'paduueckoe onucanue NpsIMOJIMHEHHOTO ABUKEHUS C 1
IIOCTOSIHHBIM YCKOPEHUEM
14 Pemenue 3amau 1
CBobosHOe najieHue. Y cCKopeHre CBOOOTHOTO TaICHHS.
15 3aBUCHMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHSI OT BPEMEHH U 1
UX rpa@uxu
16 JIBrokeHue Tesna, OpOIIeHHOTOo MOl YIJIOM K TOPU30HTY
17 Pemenue 3amau
18 KpuBonunelinoe aBuxenue. J{BrmxeHue mo oKpy>KHOCTH. 1

VYrioBas u nuHelHas ckopocTs. [lepuon u yacrora.




IleHTpOoCTpeMUTENBHOE U MOJTHOE YCKOPEHUE

19 Pemenue 3amau

20 Konrponsnas padora no reme "Kunemaruka"
[Tepsriif 3akoH HetoToHA. HEpLIMAIbHBIE CUCTEMbI OTCUETA.

21 [Tpuniun otHocuTensHoctu ["anumnes. HennepruanibHbie
CHUCTEMBI OTCUETA

99 Cuna. PaBHoneiicTByto1ast cuiia. Bropoit 3akon HeroToHa.
Macca

23 Bsaumoneiictsue ten. Tpetuii 3akon HeroToHa

24 [Tpunnun cynepnosuiuu cui. Pemenue 3agay Ha npuMeHEHHE
3akoHOB HploTOHA

25 Pemenue 3anau

26 3aKOH BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTD
IPAaBUTAMOHHOW X HHEPTHOM MacCChl

27 Cuna TsKeCTH M yCKOpeHHe CBOOOIHOTO MaIeHus

28 JIBr>keHre HeOECHBIX Te U UX UCKYCCTBEHHBIX CITyTHUKOB.
[TepBas kocMuueckasi CKOpocTbh. 3akoHbl Keriepa

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

30 JlabopaTtopHas pabota "M3ydeHue ABUKEHUS Tema 1Mo
OKPY>KHOCTH 101 IECTBUEM CUJI YIIPYTOCTHU U TAKECTH"

31 Cuna tpenust. [Ipupona v BuabI cui TpeHus. [[BuxeHne B
YKUJKOCTHU U Ta3€ C Y4ETOM CHUJITBI COTTPOTUBIICHUS CPEJIBI

32 HaBnenue. 'napocrarnueckoe gasienue. Cuna Apxumena

33 AGcomoTHO TBepoe Teno. [loctynaTenbHOE U BpalaTeabHOE
JBIKEHUE TBEPJIOTO Tela

34 MoOMEHT Cuiibl OTHOCUTENBHO OCH BpaieHusd. [1neqo cumbl
CrnoxxeHue Cuil, MPIIOKEHHBIX K TBepioMy Teny. LlenTp

35 TSDKECTHU TeJa. Y CJIOBUS PaBHOBECHSI TBEPIOTO Tena. Busl
paBHOBECHS

36 Pemrenne 3agau

37 KontponbHas padora o teme "/Iunamuka. CtaTuka TBEpIOTO
Tena"
Nmmynbsc MaTepraibHONW TOYKH, CUCTEMBI MaTEPUATBHBIX TOUCK.

38 Llentp Macc cucTeMbl MaTepUaANIbHBIX TOUYEK. TeopeMa o
JBUKEHUU LIEHTPa Macc

39 Nmnynbe cuiibl 1 K3BMEHEHNE UMITYJIbCA Tela. 3aKOH
COXpaHEHHUS UMITyJIbca. PeakTHBHOE IBHKEHHE

40 MoMmeHT uMItysbca MaTepuanbHoi Touku. [IpencraBnenue o

COXPAaHCHUH MOMCHTA UMITYJIbCA B ICHTPAJIbHLIX MTOJIAX




41 Pemtenue 3anau 1

42 PaGota cuibl Ha MaJIOM U HA KOHEYHOM IE€pPEMEILICHUU. 1
I'paduueckoe npencraBiaeHre padoThl CUIbl. MOITHOCTH CHIIBI

43 Kunernueckas sneprust. Teopema 00 U3MEHEHUN KUHETUYECKON 1
SHEPrUU MaTepPHAIbHON TOUKU

44 [ToTeHnmManbHbBIC U HETIOTEHITMABHBIC CUJIBL. [loTeHITnaNbHAS 1
sHeprus. Bropas kocMuueckas CKOpoCTb
Tpetbs kocMuueckast ckopocTb. CBsi3b pabOTHI

45 HEMOTEHLUATbHBIX CUJI C U3MEHEHHEM MEXaHUYECKOM SHEeprun 1
CUCTEMBI TeJl. 3aKOH COXPAaHEHHUsI MEXaHUYECKOM SHeprun

46 Pewenue 3amau 1

47 Jlaboparopras paboTa "DKCHIepUMEHTAIBHOE U3yUeHUE 3aKOHA 1
COXpPaHEHUs MEXaHUYeCKoH 3Heprun”

48 Yupyrue u Heynpyrue cToIKHOBeHUs. Y paBHeHUe bepHysn 1
JUIS UJ€aNIbHOM JKUKOCTH

49 Pemrenue 3anau 1

50 KonTponbHas pabota mo Teme "3aKOHbI COXpaHEHUS B 1
MexaHuke"

51 Pa3BuTHe npeacraBneHuii o npupoje TermaoTl. OCHOBHBIC 1
nonoxenus MKT. [luddyszus. bpoyHosckoe nBuxkenue

59 Crpoenne ra3000pa3HbIX, )KAIKUX U TBEPABIX Tell. XapaKTep 1
JIBUKCHHSI 1 B3aMMOJICHCTBYS YaCTHI] BEIIECTBA

53 Macca u pazmepsl MoJekyln (aTomoB). KonrdecTBo BerecTsa. 1
[TocTostHuast ABoraapo

54 Temmnepatypa. Temnosoe pasHoBecue. [llkana [enbcus 1

55 Pemenue 3amau 1

56 WU neanbublii ra3. 'a3oBble 3aKOHBI 1

57 Pemenue 3amay 1

58 VpaBuenue MenneneeBa-Knanelipona. Pemenue 3agau 1

59 JlabopaTtopHas pabota "OnbITHas mpoBepka 3akoHa [ eii- 1
JIroccaka"

60 AbGcomoTHas Temiieparypa. 3akoH JlanpToHa 1

61 W3omporieccs! B H1€IEHOM Ta3e ¢ TIOCTOSHHBIM KOJIMYECTBOM 1
BEIIIECTBA

62 I'paduueckoe mpencTaBIeHHE U3OMPOILIECCOB: U30TEPMA, 1
n30xopa, u3obapa

63 OcnoBroe ypaBHeHrne MKT

64 Pemenue 3amau

65 CBs3b a0CONIOTHOM TeMIepaTypbl TEPMOANHAMUYECKOM




CUCTEMBI CO CPEIHEN KUHETUYECKON SHEPTUEH
IIOCTYIATEIBHOIO TEIJIOBOI'O JABHKCHUS €€ YaCTHUIL

O06001IeHre 1 cucreMaru3anus 3HaHuil o TeMe "OCHOBBI

06 MKT"

67 Kontponbnas padota mo teme "OcHoBsl MKT"
TepMonnHaMuyeckas cucreMa. 3aJJaHue BHEIIHUX YCIOBUN I

68 TJ1 cucremsl. BHelHne u BHyTpeHHUE nnapameTpsl. [lapameTpsl
TJ1 cuctemsl Kak cpeiHME 3HAUYEHUS BEIMUUH, OIMCBIBAIOINX
€€ Ha MUKPOCKOIIMYECKOM YPOBHE

69 Hynepoe Hauano repmonnHaMuky. CaMonpon3BoJIbHas
penakcauus T/l cucTeMsbl K TEIJIOBOMY PaBHOBECHIO

70 Mozenp uieanbHOro ra3a B TEpMOJMHAMUKE. Y CIIOBUS
IIPUMEHUMOCTH 3TOM MOZEIN

71 VYpaBHenne MeHneneeBa-Kianelipona v BeIpaXeHUe s
BHYTPEHHEHN HEPrUuu
BeipaykeHue 171 BHyTPEHHEN SHEPTUU OJTHOATOMHOTO

72 ujeanbHOro raza. Kpazucraruueckue u HecTaTUYeCKUe
IIPOLIECCHI

73 OneMeHTapHas paboTa B TepMOIUHaMUKe. Beruncienue paboTel
o rpaduky mporecca Ha pV-auarpamme

74 Tennonepenaua kak crocod U3MEHEHUS! BHYTPEHHEW SHEPTUu
T]JI cucremsl 6e3 coBepieHus: paboThI

75 KonBeknus, TermnonpoBOgHOCTb, U3Iy4CHUE
KonnuecTBo Temnotsl. TemnoémMkocTs Tena. Y qenpHas u

76 MOJIIpHas TEINIOEMKOCTH BELIECTBA. Y A€NIbHAS TEIUIOTa
CrOpaHHus TOILINBA

77 Pacuér xonmyecTBa TEMIOTHI MTPU TEILIONEpEaAYE

78 ITonsarue 06 aguabatHoM mnporecce. [lepBolii 3ak0H
TEPMOJUHAMUKHU

79 KonuyecTBo TemnoTs! 1 paboTa Kak Mepbl H3MEHEHHS
BHyTpeHHeH 3Heprun TJ1 cuctemsl
Bropoii 3akoH TepMOAMHAMUKH ISl PABHOBECHBIX U

80 HEPaBHOBECHBIX TporieccoB. HeoOpaTHMOCTh TPUPOTHBIX
IIPOLIECCOB

81 [Ipunnune! aeiictBus Ternosbix MamuH. KIT

82 MakcumansHoe 3Hauenue KI1/1. [ukn Kapuo

83 Pemenue 3amau

84 DKOJIOTHYECKHE aCIEKThI UCIIOIb30BaHMSI TEIIJIOBBIX
nasurarenei. TernoBoe 3arpsA3HEeHNue OKPYKAOIIEH Cpebl

85 Pemenue 3amau




O0001IeHYE ¥ cCUCTEMAaTU3ALMS 3HAHUI IO TEME

86 " "
Tepmoaunamuka. TenioBble MalIMHBI

87 Kontponbnas padota nmo teme "TepmoauHamuka. TermoBsie
MaluHb!"

88 [TapooOpazoBanue u konaeHcauus. VicnapeHue u KuneHue.
VY aenbHas TemioTa napoodpazoBaHus
HacpliieHHble 1 HeHacblIeHHbIE Tapbl. KauecTBeHHas
3aBUCHUMOCTH IUIOTHOCTH U JJABJIEHMSI HACBIILIEHHOTO 11apa OT

89 TEMIIEPATyPhl, UX HE3ABUCUMOCTh OT 00bEMa HACHIIIICHHOTO
napa. 3aBUCUMOCTh TeMIIepaTyphl KUIIEHUS OT JaBJICHUS B
KHUJKOCTU

90 BrnaxxaocThs Bo3ayxa. AGCOTIOTHAS M OTHOCHTEIbHAS BIIAYKHOCTh

91 Pewenue 3amau

92 Tsépnoe teno. Kpucrammmueckue n amopdHbie Tena.
AHM30TpONUS CBOMCTB KPUCTAJIIIOB

93 [1naBnenue u KpucTauM3anys. Y qeibHas TEIUIOTa IIaBICHHUS.
CyOmumarust

94 Hedopmaruu BEpaoro tena. Pactsxkenue u cxarue. CIBUT.
Monynb HOura. IIpegen ynpyrux nedhopmanuit

95 Pemenue 3amaq

9% TernnoBoe paclIMpeHre )KUIAKOCTEN U TBEPIBIX TEI.
AHrapMOHHM3M TEIUIOBBIX KOJeOaHHUH yacTuI BelecTBa

97 [IpeoOpa3oBanue sHEPrUM B Pa3zoBBIX Mepexoax

98 YpaBHEHHE TEIJIOBOTO OaaHca

99 Pemenue 3amau
[ToBepxHOcTHOE HaTskeHue. KanmmuisipHsle siBiieHus. [{aBnenue

100 101 UCKPUBJIEHHON MOBEPXHOCTHIO kKHUAKOCTH. Dopmyna
Jlanaca

101 O06o011eHne 1 cucTeMaTu3alys 3HaHui 1o TeMe "ArperaTHbie
cocTosiHUA BelecTBa. Pa3zoBble NEPEXOIbI"

102 KonTponpHas pabota o Teme "ArperatHbie COCTOSTHUS
BeniecTBa. PazoBble nepexoas"”
DnekTpr3anus Ten U €€ NPOSIBICHUS. JIEKTPUUECKUI 3apsI.

103 JIBa BUJIa JIEKTPUICCKUX 3apsI0B. [IpOBOTHUKH, TUIICKTPUKH
Y TIOJTYTIPOBOJHUKHU

104 DneMeHTapHBINA AEKTPUIECKUH 3apsil. 3aKOH COXPAHEHHUS
ANEKTPUYECKOTO 3apsaa

105 Bsaumopeiictsue 3apsoB. Toueunsie 3apsaabl. 3akoH Kynona

106 Pemenue 3amau

107 OnexTpuueckoe nojie. Ero nelicTBrue Ha 3JE€KTPUYECKUE 3apsaabl




Hanpsox€anocTh anextpuyeckoro nodist. [IpoOHsii 3apsi.

108 JInHnu HanpsHKEHHOCTH IIEKTpUYEcKoro nojist. OaHopoaHOe 1
ANEKTPUIECKOE TTOJIe

109 [ToTeHIMaTBEHOCTh ANEKTPOCTATUIECKOTO MOJIsl. PasHOCTH 1
MMOTCHIIMAJIOB U HAMPsDKEHUE

110 [ToTennuanpHas SHEPTHSI 3apsiaa B JIEKTPOCTATHISCKOM TI0JIC. 1
[ToTeH1nanm 31eKTPOCTATUIECKOTO TOJIS

111 CBs13b HAPSHKEHHOCTH TOJIST M PA3HOCTH IMOTCHIIMAIIOB TSI 1
ANEKTPOCTATHYECKOTO MO

112 [IpuHIKIT CyNIEPIIO3UITUH SJISKTPUUECKHX MTOJICH

113 Pewenue 3amau

114 [Toste Toueunoro 3apsia. [Tome paBHOMEPHO 3apsHKCHHOUN Cephl

115 [Tonie paBHOMEPHO 3apsHKEHHOTO 10 00bEMY mapa. [lone 1
PaBHOMEPHO 3apsHKCHHOM 0€CKOHEUHOM TIOCKOCTH

116 [TpoBOAHUKH B 2JIEKTPOCTATUICCKOM ITOJIC. Y CIIOBUE 1
paBHOBECHSI 3apsIOB

117 JIMDIEKTPUKHU U TOTYIPOBOAHUKH B DJIEKTPOCTATUIECKOM T0JIE 1

118 Konnencarop. DneKTpoéMKOCTh KOHICHCATOPA. 1
DREeKTPOEMKOCTH IMIIOCKOTO KOHJEHCATOpa

119 [TapannensHOE COeTMHEHNE KOHIEHCATOPOB 1

120 [TocnenoBarenbHOE COETMHEHHE KOH/IEHCATOPOB 1

121 DHeprus 3apsKEHHOT0 KOHAEHcaTopa 1

122 Pemenue 3amau 1

123 JIBr>KeHUE 3apsKEHHOW YacCTHUIIBI B OJTHOPOJTHOM 1
ANEKTPUICCKOM I10JIC

124 Pemenue 3amau 1

195 O06o01enye ¥ cucTeMaTu3alys 3HaHUH 110 TeEME 1
"OnexTpuueckoe nojue"

126 Kontponbras padota mo teme "InexkTpudeckoe mojue" 1

127 Cuna toka. [locTossHHBIN TOK. Y CIOBUS CYIIECTBOBAHUS 1
MTOCTOSIHHOTO JIEKTPHUECKOTO TOKa

128 Ucrounuku Toka. Hampsixenue u 3/1C

129 3akon OMa i ydacTKa [enu. DNeKTPUIECKOe COTPOTHBICHNE

130 3aBUCHMOCTH COITPOTHUBIICHUS OJTHOPOJTHOTO IMPOBOTHUKA OT €TI0 1
JUTMHBI | TIOMIA/IA TTOTIEPEYHOTO CCUCHUS

131 VY nenpHOE COMPOTHUBIICHHE BellecTBa. Pemenne 3aqa4q 1

132 [TocnenoBarenpHOE, TapaUIETLHOE, CMEIIAHHOE COSTMHECHUE 1
MIPOBOJHUKOB

133 Pacuér pa3BeTBIEHHBIX dNIeKTpuueckux nemnei. [IpaBuna 1




Kupxroda

134 Pemenue 3amau 1

135 Jlaboparopnas padota "M3ydeHne mocae0BaTeIbHOrO U 1
[1apaJuIeIbHOTO COEAMHEHNS IPOBOJHUKOB"

136 Pabota snekTpuueckoro Toka. 3akon xoyns —Jlenna

137 Pemenue 3amau

138 MOUIHOCTB IEKTPHUUECKOTo TOKa. TernaoBas MOIIHOCTD, 1
BbIJIEJIIEMAast Ha PE3UCTOpe

139 Pemenue 3amau 1

140 O/1C u BHyTpEeHHEE CONPOTUBIIEHUE UCTOYHUKA TOKA 1

141 3axon OMa 171 TOJTHOM (3aMKHYTOM ) 2JIEKTPUYECKON LU 1

142 Pemenue 3amau 1

143 MOIIHOCTh UCTOYHUKA TOKA 1

144 KopoTtkoe 3ambikanne 1

145 KonneHcaTop B ienu MOCTOSTHHOTO TOKA 1

146 Pemenne 3amau 1

147 Pemenue 3amayu o reme "[1ocTOSIHHBIN 37IEKTPUYECKUMA TOK" 1

148 Pemenue 3amad mo reme "I1oCTOSIHHBIN 2JEKTPUUYECKUNA TOK" 1

149 Pemenue 3anay no teme "IlocTossHHBIN AeKTpUUYeCcKuil TOK" 1

150 JlaGopatopnas padora "Onpeaenenune 3/1C 1 BHyTpEeHHET O 1
COTPOTUBIIEHUSI UCTOYHHUKA TOKA"

151 O06001menue u cuctematusaius 3Hanuii mo teme "l[locTosHHBII 1
AIEKTPUICCKUN TOK"

152 KonTponbHas pabota o Teme "TlocTOSHHBIN ANeKTpUYeCcKuit 1
TOK"

153 DneKTpuuecKas MPOBOAUMOCTh Pa3INYHBIX BEIIECTB. 1
DNeKTpUUECKUl TOK B MeTasuiax. CBepXIpOBOAMMOCTh

154 DJIEKTPUYECKUI TOK B paCTBOPAX U pacIliaBax 3JIEKTPOJUTOB. 1
3axonbl Dapazest 1Sl 3JIEKTPOIH3a

155 DnexTpuuecKuil ToK B razax. [Imazma 1

156 DneKTpuuecKuil TOK B BakyyMe. BakyymHble TpruOopsI 1

157 DNEKTPUUECKUN TOK B MOITYIPOBOAHHUKAX 1

158 [TomynpoBOTHUKOBBIE TPUOOPHI 1

159 KontponbHas padoTa mo teme "INeKTPUIECKUN TOK B 1
pa3IMYHBIX cpenax”

160 [ToBTOpeHue 10

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA

» ®usmka (B 2 yactsax), 10 knace/ I'eanenmreiin JI.O., bynarosa A.A., Kopaunses 1.H.,
Komkuna A.B.; mox pepakueii Opioa B. A., OGmiecTBoO ¢ orpaHUYeHHON
orBeTcTBeHHOCTHIO «BITHOM. JIabopaTopus 3HaHUI»; AKIIMOHEPHOE OOLIECTBO
«M3parenscTBO «IIpocsenienue»

- Mskumres I'. S1. @usuka: yue6. ms 10 k. obmeobpaszosar. yupexaenuii / I'. 5.
Msxkues, b. b. byxosies, H. H. Cotrckuii. — 14-e uza. — M.: [Ipocsenienue, 2022. —

366 c.

METOANYECKHUE MATEPUAJIBI IJISA YYUTEJIA

1. 'omoronoB K.K., Kecamamisl M.®., Kecamamnbsr @.I1. u ap. TonakoBelit cioBapb
HIKOJIbHMKA 10 (hr3uke: Yueld. mocodue ams cpennedt mkoisl / o odmeit pen. K.K.
I'omoroHOBa.- cepust «YueOHUKH i By30B. CnenManbHas aureparypa». - CII0.: u3a-Bo
«CnenuanpHas TuTepaTrypa», u3a-so «Jlane», 2022 - 384 c.

2. U3Bo3uukoB B.A., Cayukuiit A.M. Pemenue 3a1ad no gusuke Ha komnbioTepe: KH. s
yuaurens. - M.: IIpocsemenue, 2019. - 256 c.

3. Mskumes I'. 5. ®usuka: yueb. aisa 10 k. obmeodpaszosart. yupexaenunii / I, 5.
Mskuies, b. b. byxosines, H. H. Corckuii. — 14-e u3ng. — M.: IIpocsemenue, 2022, —
366 c.

4. ®uzuka. 3anagnuk. 10-11 ki.: [Tocobue mst o6meoOpa3oBat. yupexaeHuit / PeiMkeBu4
A. Il - 7-e m31., crepeotun. - M.: [lpoda, 2019. - 192 c.

5. ®usuka: Yueb. s 10 k1. odmeobpasosar. yapexaenust / I'.51. Mskumes, b.b.
byxogues, H.H. Corckuii. - 10-e uzn. - M.: IIpocemienue, 2022. - 336 c.

6. ®poHTanbHbBIE TabopaTopHbIe paboThl 10 Gu3nke B 7-11 kmaccax

o0meobpazoBatenbHbIX yupexaenusx: Ka. nis yaurens / B.A. bypogs, 10.U. luxk, b.C.



3BOpBIKUH | JIp.; 1o pea. B.A. Byposa, I'.I'. Hukudoposa. - M.: [Ipocsemienue: Yueo,
mrt., 2019. - 368 c.

7. JIeMOHCTpaIlMOHHBIN SKCIEPUMEHT 10 (PU3HMKE B CPEAHEH LIKOJIC: TOCOOHUE IS
yuuteneii / B. A. Bypos, b. C. 3BopsikuH, A. I1. Ky3smun u 1p.; moxa pen. A. A.
[ToxpoBckoro. — 3-e u3m., nepepad. — M.: [Ipocsemenue, 2019. — 287 c.

8. Kabapaun O. @. DxcniepuMeHTanbHbIE 3a1aHus 110 pusuke. 9—11 ki1.: yuebd. mocodue
TS ydaniuxcs odmeoopaszoar. yupexaenuii / O. @. Kabapaun, B. A. Opnos. — M.:
BepOym-M, 2018. — 208 c.

9. lllaxmaes H. M. ®u3nueckuii SKCIIEpUMEHT B CPEIHEH MIKOJIe: KOIeOaHUs U BOJIHBI.
KanroBas ¢usuka / H. M. Illaxmaes, H. U. [1aBnos, B. . Teimyk. — M.: [IpocBemienue,
2019. — 223 c.

10. IllaxmaeB H. M. ®u3nueckuil 3KCIEPUMEHT B CPEAHEN LIKOJIE: MEXaHHKA.
MonekynsipHas ¢pusuka. dnekrponunamuka / H. M. llaxmaes, B. @. IlIuioB. — M.:
[Tpoceemenne, 2018. — 255 c.

11. Caypos 1O. A. MonekynsipHas ¢puszuka. dnekrpoauHamuka / 0. A. Caypos, I'. A.

Bytsipckuii. — M.: [Ipocemenune, 2019. — 255 c.
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