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MNOACHUTEJIbBHASA 3AIINCKA

[IporpamMa mo ¢u3uke Ha ypoBHE cpeaHero oomero oOpa3oBaHUS pa3pabdoTaHa Ha
OCHOBE IIOJIO)KEHUI M TpeOOBaHMM K pe3ylbTaTaM OCBOEHHS OCHOBHOW 00pa30BaTElIbHON
nporpammel, mnpeactaBieHHBIX B ®I'OC COO, a Ttakke ¢ yuéroM ¢denepanpbHO padboueit
nporpamMMbl BocriuTanus W KoHnenuuu mnpenonaBaHust ydeOHoro mnpeamera «Pusmka» B
oOpa3oBaTenbHbIX opranuzauusx Poccuiickoii ®enepanuu, peaqu3yrOLMX OCHOBHbIE
o0pa3oBaTesIbHbIE IPOTrPAMMBI.

[Iporpamma 1o ¢usuke onpenenser o00sA3aTeNbHOE IPEIMETHOE COJEpXKAHUE,
YCTaHABJIMBAET PEKOMEHJIYEMYIO IIOCIIEI0BATEIbHOCTh M3YyYEHUS TEM U Pa3AeioB y4eOHOIo
npeaMera ¢ y4€ToOM MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKU Y4eOHOTo
npolecca, BO3PAacCTHBIX ocoOeHHocTe oOywaromuxcesd. [Iporpamma mno Qusuke gaér
IpEeCTaBICHUE O LENAX, COAEpKaHUM, OOIel cTpareruu oO0y4eHHUs, BOCIMTAHUS U Pa3BUTHUS
oOyJaromuxcs cpeAcTBaMu yueoHoro npeamera «Pu3nka» Ha yriryoJIEHHOM YPOBHE.

N3yuenne kypca Qu3MKK yriiyOJIEHHOTO YPOBHSA TIO3BOJIIET pPEATM30BaTh 3aqauu
npodecCHOHATIBLHON OpPHEHTAIMM, HalpaBJIEHO HA CO3JlaHME YCJIOBMH Ul MpPOSBICHUS CBOMX
UHTEJUIEKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEH KaXAbIM OO0YyYarolUMCs, KOTOpbIe
HEOOXOAWMBI Ui  TPOJNOJDKEHHsT O00pa3oBaHMsl B OpPraHM3alUsAX MpOodecCHOHATBLHOTO
00pa30BaHus MO Pa3IMYHBIM (PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIICIUATEHOCTSIM.

B mporpamme mo QusMke ONpenensioTcs IUIAaHHUpYEeMble pe3yJbTaThl OCBOEHHS Kypca
¢u3uKu Ha YpOBHE CpeaHero o0mero o0pa3oBaHMA: JIMYHOCTHBIE, MeETalpeAMETHBIE,
npeaAMeTHBIE (Ha yriiyOsn€éHHOM ypoBHE). HayduHO-MeTom0m0rnueckoi OCHOBOM ISl pa3paboTKU
TpeOOBaHUI K JIMYHOCTHBIM, METANPEIMETHBIM U IMPEAMETHBIM pe3ysibTaTaM O0y4aroluxcs,
OCBOMBILIUX MPOrpaMMy 10 (GU3UKE HAa YPOBHE CPEHETO 001Iero oopa3oBaHMs Ha YIIIyOJIEHHOM
YPOBHE, SIBJIIETCS CUCTEMHO-AESTEIbHOCTHBIN MOAXO.

[Tporpamma o (usmke BKIIOYAET:

IUTAaHUPYEMbIE pe3yNbTaThl OCBOEHUS Kypca (U3MKU Ha YriyOJEHHOM ypOBHE, B TOM
qucie MPeIMETHbIE Pe3yIbTaThl O rofaM o0yUYeHHUS;

coJiepkaHue yueOHoro npeamera «Pu3uKay 1o rogaM o0ydeHus.

[Iporpamma mno ¢u3Nke MMeeT NPUMEPHBIH XapakTep U MOKET OBbITh MCIOJIb30BaHA
YUUTEISIMU (PU3UKU JUIS COCTABJIEHUSI CBOMX Pa0OUYUX MPOTPaMM.

[Iporpamma 1O (U3MKE HE CKOBBIBA€T TBOPUECKYIO WHHUIMATUBY Yy4YUTEIeH U
IIPEIOCTABISAET BO3MOXHOCTU JUIsl pPEaJU3alud Pa3IMUHBIX METOAWYECKHX TOIXOIO0B K
npenofaBaHuio (GU3NKKM Ha YriayOJI€HHOM YPOBHE INpHU YCIOBHUM COXpaHEHUs 00s3aTelbHON
YacTH COJIEpP KaHUA Kypca.

dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbL, BBICTYIIAsk B KAYeCTBE yueOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIH BKJIJ B CHCTEMY 3HAaHUH 00 OKpY’XKarolleM MUpe.
[konpHBIH Kypc (GU3MKH — CHCTEMOOOpA3YIOIIUN MJIs €CTECTBEHHO-HAYYHBIX Y4EeOHBIX
IPEIMETOB, TOCKOJIbKY (PU3MUECKUE 3aKOHBI JIS)KAaT B OCHOBE ITPOLIECCOB U SIBJICHUH, H3y4aeMbIX
XUMHEH, Ouonorueit, pusnueckoir reorpadueit u actpoHomuei. Mcnonab3oBaHue W aKTUBHOE
nprMeHeHHe (U3UYECKUX 3HAHUM OMpEeAeNHIo XapakTep U OypHOE pa3BUTHE Pa3sHOOOPA3HBIX
TEXHOJIOTUH B cdepe 3HEpPreTHKH, TPaHCIOpTa, OCBOEHHMsS KOCMOCa, IOJYyYEHHsS HOBBIX
MaTepUalioB C 3aJaHHBIMH CBOWCTBamMH. M3yueHune ¢GU3MKA BHOCHUT OCHOBHOM BKJIaa B
(dopMHpOBaHHE €CTECTBEHHO-HAyYHOH KapTUHBI MHpa oOydaromerocs, B (OpMHUpOBaHUE
YMEHUH NMPUMEHATh HAYYHbIH METOJ MO3HAHUS IIPU BBIOJHEHUHU UMH YUEOHBIX UCCIIEIOBaHUM.



B ocHOBYy Kypca pu3nku Ha ypoBHE CpeIHEro oOIIero oOpa3oBaHMs MOJOXKEH PsI UICH,
KOTOPBIE MOKHO pacCMaTpUBaTh KaK MPUHIIUIIBI €r0 IIOCTPOCHUSI.

Hoen yenocmuocmu. B cOOTBETCTBUM € HEN KypC SBISETCS JIOTUYECKHU 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 (usmueckux teopuil. Bemymmm B Kypce siBisercss (JOpMUpPOBAHHME IMPEICTABICHHNA O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U I0JIE.

Hoea cymanumapuzayuu. EE peanuszanys npeanogaraeT UCIoiIb30BaHUE T'yMaHUTapHOTO
noTeHIMana (U3NIECKON HayKu, OCMBICIICHHE CBSI3HM Pa3BUTHS (PU3UKU C pa3BUTHUEM 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 1 3aKoHOB. [Ipu 3TOM paccMarpuBarOTCs Ha YpOBHE OOIMIMX MPEICTABICHUN
U COBPEMEHHBIE TEXHUUYECKHE YCTPOHCTBA, M TEXHOJIOTHH.

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

OcBoeHue cozepkaHusl IPOrpaMmbl M0 (PU3UKE TOJKHO ObITh MOCTPOCHO HA MPUHIUIAX
CHCTEMHO-/IEATEIbHOCTHOTO Moixoa. s pu3nky peanuzanus 3TUX NPUHIUIIOB 6a3upyeTcs Ha
UCTIOJIB30BaHUHM CaMOCTOSITEILHOTO JKCIIEPUMEHTa KaK IMOCTOSTHHO JECHWCTBYMOMETO (hakropa
yuebHoro mpouecca. [Jlng yrayOn€HHOro YpOBHS — 3TO CHUCTEMAa CaMOCTOSITEIbHOIO
YUYEHHUYECKOr0 SKCIEPUMEHTa, BKIIIOYAIOIIET0 (PPOHTAIbHBIE YYEHHUYECKHE OIBITHl MpHU
U3y4eHUM HOBOTO MaTepuasa, JlabopaTropHble paboTel M 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
KaXJIOM M3 3THX KjaccoB. BTopoil croco® — 3To mHTerpauus paboT MpakTHKyMa 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 MOMIAaroBo 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 0Opa3oBaTEIbHOTO MpoIecca MUCXOIs 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 PacuETHBIX 3a/la4 MPUOPUTETOM SBISIOTCS 3aJaud C SBHO 3aJaHHON M HESIBHO 3a/J1aHHOU
¢u3nUecKoil MOJeNbI0, MO3BOJISIONINE TPUMEHATh 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
NpOoTeKaHUs (PU3UYECKUX SBICHUH U MPOLIECCOB B OKpY)KAIOLIEH >KM3HM, TpeOyromue BbiOopa
¢bu3nveckoil Moenu Ui CUTyalluu MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.



B coorBerctBun ¢ TpebdoBaHusmu DPI'OC COO k MarepuaabHO-TEXHHUYECKOMY
o0ecrieyeHnI0 y4eOHOro mporecca Kypc (Gpu3uku yriayOi€HHOrO ypOBHS Ha YPOBHE CPEIHEro
o0miero oOpa3oBaHHs JTOJDKEH HM3y4aThCsl B YCJIOBUSAX TMPEIMETHOTO KaOuHeTa. B kabunere
bu3HKH T0KHO OBITH HEOOXOMMOE JTa00paTOPHOE 00OPYAOBAHUE IS BHIIOTHEHUS YKa3aHHBIX
B IporpaMme 1o ¢u3MKe YYeHHUECKUX OIbITOB, JaOOPATOPHBIX paboOT M padOT MpakTUKyMa, a
TaKXe JIEMOHCTPAIIMOHHOE 000PyI0BaHHE.

JlemoHCcTpanmoHHOEe 000pyAoBaHHe (HOPMHPYETCS B COOTBETCTBUU C TMPUHIIUTIOM
MUHUMAJIBHON JOCTaTOYHOCTU M 00ECHeYMBaET MOCTAHOBKY MEPEUYHCIECHHBIX B IpOrpamme Io
bu3MKe KIIOYEBBIX JEMOHCTpAIMil AJIs HUCCIEJOBAaHMSI HM3y4aeMbIX SIBJICHHI M IPOIIECCOB,
HIMIIUPHYECKUX U PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlaGopaTtopHoe 00OpYyHAOBaHUE JJISi YYCHHUYECKHX IMPAKTHUECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKHX KOMILUIEKTOB M oOecreunBaeTcs B pacyére OJHOTO KOMIUJIEKTa Ha JBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI JaOOPATOpPHOTO OOOPYIOBaHMS JOJKHBI OBITh
MIOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IHU(PPOBBIX MPHOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTEIIEHBIX CHCTEM B BUJIE U(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU IEJIAMU U3Y4YeHHsI PU3UKU B 001IIEM 00pa30BaHUU SBISIOTCS:

dbopMupOBaHUE UHTEPECA U CTPEMIICHHUS 00YJAIOIINXCS K HAYYHOMY U3YYECHUIO TPUPOIBL,
pa3BUTHE WX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE TPEACTABICHHH O HAYYHOM METOA€ TMO3HaHUs W (HOPMHUpPOBAHHE
HCCJIEIOBATENLCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

(dopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa HM3Y4Y€HUS OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

dopmupoBaHUEe YMEHHI OOBSICHATH SIBICHUS C UCIOJIB30BaHUEM (DU3MUYECKUX 3HAHUU H
HAaYYHBIX JI0Ka3aTeJIbCTB;

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

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 (U3MKUA Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus:

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

dbopMHpoBaHUE YMEHUI PUMEHAITHh TEOPETHUECKNE 3HAHUS 111 O0OBSICHEHUST (PU3NIESCKUX
SIBJICHUH B TIPUPOJIE U JUIS IPUHATHUS MPAKTHUECKUX PELICHUN B TIOBCEIHEBHON KU3HU;

OCBOCHHE CIIOCOOOB pEIIEHUs Pa3IMUHbIX 3a/1a4 C SBHO 33JaHHONW (U3UUECKON MOJIeNbIo,
3aja4, MOJApPa3yMEBAIOUIMX CaMOCTOSTENIbHOE CO3JaHHE (PU3MUYECKONW MOJAENH, aJeKBaTHOU
YCIIOBUSIM 3aJ]a4, B TOM YHCIIE 33]]a4 HHKEHEPHOTO XapaKTepa;

NOHMMaHue (PU3UYECKMX OCHOB M MPHHLUIOB JEHCTBUA TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHUS Ha OKPYXKAIOIIYIO CPENY;

OBJIaJICHUE METOJaMH CaMOCTOSATEIbHOTO IUIAHUPOBAHUSA M TPOBEACHUA (PUIUUECKUX
SKCIIEPUMEHTOB, aHAJlIW3a M HWHTEpIpeTanuu HWH(oOpManuu, onpeaeneHusi JAOCTOBEPHOCTU
MOJIy4EHHOTO pe3ysbTara;

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



pa3BUTHE UHTEpEca K chepam mpodhecCHOHATBHON ACITEIHHOCTH, CBSI3aHHOMN C (PU3HKOM.

B coorBerctBun ¢ TpeboBanusimu PI'OC COO yrnyOnéHHBIH ypOBEHb H3YyYEHUS
yueOHOro mpenmera «®Dusmka» Ha YpPOBHE CpEIHEro O0IIero oO0pa3oBaHUS BBIOMpPAETCS
00y4aromUMUCs, TUIAHUPYIOIIUMH MPOJOJDKEHHE O0pa30BaHMs IO CIENUAIBHOCTAM (pHU3UKO-
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).

[Ipenyaraemslii B mporpamme 1o (pu3mKe nepeueHb JIaO0OpaTOPHBIX U MPAKTUICCKUX PadoOT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTEIb JElaeT BbIOOp MpoBeACHHUs 1a00OpaTOpHBIX paboT u
OTIBITOB C YUETOM MHINBUAYAILHBIX OCOOCHHOCTEH 00yJarOIuXCsl.



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.

DKCHepuMEHT U Teopus B Mpoliecce Mmo3HaHus Npupoasl. Habmonenue u skcriepuMeHT B
buzuke.

CrnocoObl n3mepeHus: GU3NYECKUX BEIMYMH (QHAJIOTOBBIE U IUGPOBBIE U3MEPHUTEIbHBIC
puOOpPbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[TorpemnocTu u3MepeHuit pu3nuecKux BeIUIrH (a0COTIOTHAS U OTHOCUTEIbHAS).

MonenupoBanue (GpU3MUECKUX SIBICHUN M MPOLECCOB (MaTepuanbHas TOYKa, aOCOIIOTHO
TBEPIOE TEI0, UIeaTbHAsl )KUKOCTh, HJICAbHBIN T'a3, TOUCUHBIH 3apsn). ' unoresa. duznueckuit
3aKOH, I'PAaHULIbl €10 IPUMEHUMOCTH. Pu3nyecKas Teopusl.

Ponp u mecto ¢usuku B (HOpMHpPOBaHMM COBPEMEHHOM HaydyHOM KapTUHBI MHUpa, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

N3mepeHne cuiibl TOKa M HaNpsKEHUS B LENM IOCTOSHHOIO TOKa HpPH MOMOILU
AHAJIOTOBBIX U IHU(POBBIX U3MEPUTEIBHBIX TPHOOPOB.

3HakoMcTBO ¢ UppoBoil maboparopueil no ¢usuke. Ilpumepsl u3mepeHust GU3NIECKUX
BEJIMYMH IIPHA TOMOILIY KOMITBIOTEPHBIX JATYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe nBukeHUE. OTHOCUTENIBHOCTb MEXaHMYECKOro nBwkeHus. Cucrema
OTCUY€Ta.

[Tpsimast u oOpaTHast 3a1a4M MEXAHUKH.

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

[Tepememnienue, CKOpoCTh (CpeAHssI CKOPOCTb, MIHOBEHHAs CKOPOCTb) M YCKOPEHHUE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCH CHCTEMBbI KoopauHAT. ClokeHue nepeMenieHuil u
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJIMHENHOE JBUKEHHE. 3aBUCUMOCTh KOOPIMHAT,
CKOpPOCTH, YCKOPEHHS U IYTH MaTepUAIIbHOM TOUYKU OT BPEMEHH U UX IpaduKu.

CBobOomHoe mazeHue. YcKopeHue cBOOOTHOTO majeHus. J[BrkeHue Tena, OpOIeHHOTO
MOJ1 YTJIOM K TOPU30HTY. 3aBUCHMOCTh KOOPJIMHAT, CKOPOCTU U YCKOPEHHSI MaTepHaIbHOM TOUKU
OT BPEMEHH U UX IpaduKu.

KpuBosnHeliHoe 1BUKEHUE. [[BHKEHNE MaTepHaIbHON TOUKH 110 OKPYKHOCTH. YTJIOBas U
nuHenHas ckopocTh. llepwon m vactora oOpamienus. LleHTpocTpemurtensHoe (HOpMaabHOE),
KacaTesbHOE (TaHTeHIIMAbHOE) U TIOJTHOE YCKOPEHUE MAaTepHaIbHOM TOUKH.

TexHuueckue YCTpPONCTBA M TEXHOJOIMYECKHE IIPOLECCHI: CIMAOMETP, JABH)KEHUE
CHapsI0B, LIETIHBIE, IeCTepEHYAThIC U peMEHHBIE MTepejaul, CKOPOCTHbIE TH(THI.

Hemoncmpayuu.

Mopenb cucTeMbl 0TCUETA, MILTIOCTPALIAS] KHHEMAaTUYECKUX XapaKTEPUCTHK ABUKECHUSI.

CriocoObI uccae10BaHus ABIKCHUN.

Nnmroctpanys npeaeabHoro nepexoaa U N3MepeHe MTHOBEHHON CKOPOCTH.



[IpeoOpa3zoBaHue IBIKEHHM C UCIIOIB30BAHUEM MEXaHU3MOB.

[Tagenue Ten B BO3AyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmronenne aBM>XeHUs Teya, OpOIIEHHOTO MO/ YTIJIOM K TOPU30HTY U TOPU30HTAIBHO.

HamnpaBnenue cCkOpocTH Npu ABUKEHUU IO OKPYKHOCTH.

[Ipeobpa3zoBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHue nyTel, TPACKTOPHUI, CKOPOCTEN TBUXKEHHUS OJHOTO M TOTO K€ Tella B Pa3HbIX
cHUcTeMax OTCUETA.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

N3yueHnne HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIBIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

N3mepeHne ycKOpeHUsT TIpU MPSIMOJIMHEHHOM PAaBHOYCKOPEHHOM JBHJKEHUHU IO
HAKJIOHHOM TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JBUKEHUU.

H3mepenne yckopeHusi CBOOOAHOTO majieHus (P€KOMEHI0BAaHO MCIOJIb30BaHUE HU(POBOH
nabopaTopun).

N3ydeHue nBukeHUs Teaa, OpOLIEHHOIO FOpU30HTaIbHO. [IpoBepka rumnore3sl 0 npsiMoi
MPONOPUMOHAIBHON 3aBUCUMOCTH MEXAY AAIIbHOCTHIO MOJIETA U HAYAJIbHOM CKOPOCTBIO TeJa.

N3yuenue ABMKEHUS Tea MO OKPYKHOCTU C IOCTOSSHHOM IO MOJIYJIFO CKOPOCTBIO.

HccrnenoBanue 3aBHCHMOCTH TEepHoja OOpamieHWsl KOHUYECKOrO0 MAasTHHUKAa OT €ro
MapaMeTpPOB.

Tema 2. /lunamuxa.

IlepBolii 3akoH HproToHa. MlHepunanbHbie cuctemMbl OTCUETa. [[pUHIIMI OTHOCUTEIBHOCTH
[anunes. HeuneprimanbHbie CUCTEMBI OTCUETa (OMpEIEICHUE, IIPUMEPHI).

Macca tena. Cuia. [lpuHnumn cynepno3uiumu cui.

Bropoii 3akoH HeroToHa 111 MarepuaibHOM TOUKH.

Tperuii 3akoH HproTOHA i1 MaTepUanbHbBIX TOUYEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON U MHEPTHON MacCCHI.

Cwia TsDKeCcTH. 3aBUCUMOCTh YCKOPEHHs CBOOOJHOTO TIQJEHUSI OT BBICOTHI HAaJ
MOBEPXHOCTHIO IJIAHETHI M OT reorpaduueckoil mupoThl. JIBIkKeHHEe HEOECHBIX Tel M HX
cnyTHUKOB. 3akoHbl Keruepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, 1BUXKyIierocsi ¢ yCKOpeHHUEM.

Cuna tpenus. Cyxoe tTpeHume. Cwina TpeHUS CKOJBXKEHHS M CUJa TPEHHS MOKOS.
Koadduiment tpenus. Cunia cOnpoTUBIECHUS MPHU ABHKEHUU Tella B JKUIKOCTH WU Tase, ef
3aBHCUMOCTbH OT CKOPOCTH OTHOCHUTEIIBHOTO JBUKECHMUS.

Hasnenue. 'unpocrarnueckoe nasnenue. Cuia Apxumesna.

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

Hemoncmpayuu.

Hab6nronenue nBuKeHUs TEN B HHEPIMAIBHBIX M HEMHEPIIUATBHBIX CHCTEMax OTCUETa.

[IpuHIUIT OTHOCHTEIBHOCTH.

Kauenune nByX UMIMHIPOB WIM WIAPOB Pa3HOW Macchl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPLIMATIBHON CUCTEMBI OTCUETA.

CpaBHEHME PaBHOJCHUCTBYIOIIECH MPUIOKEHHBIX K TETY CUJI C IPOU3BEICHUEM MACChl TeJla
Ha €ro yCKOPEHHE B MHEPLMAIBHON CUCTEME OTCUETA.

PaBeHCTBO CuIl, BOSHUKAIOIIMX B PE3YJIbTaTEe B3aUMOICHCTBUS TEIL.

N3mepenne mace 1o B3auMOJICHCTBHUIO.

HesecomocTs.



Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUU.

[leHTpOOE)KHBIC MEXaHU3MBI.

CpaBHeHuE CUJI TPEHUS NIOKOSI, KAUEHUS U CKOJIbKECHHUS.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

W3mepenne paBHOAECHCTBYIOIIEH CHIT TP IBHXKEHUU OpycKa 10 HAKIOHHOW MIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBHCUMOCTH BPEMEHHM JBIKCHHS OpycKa IO HaKIOHHOH
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro0 MACCBHI.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

W3yueHne IBMKEHUS CUCTEMBI T, CBA3aHHBIX HUTHIO, IEPEKUHYTOH uepe3 IErKuid OJI0K.

N3mepenne kodpGuUIeHTa TPEHHUS 10 BEIMYUHE YIIIOBOTO KOA(PPHUIIMEHTa 3aBHCUMOCTH
FTP(N)'

HccnenoBanue JBWKEHUS Opycka [0 HAKJIOHHOM IUIOCKOCTH C TEPEMEHHBIM
K03 PHUIIMEHTOM TPEHHUS.

W3ydeHue ABUKEHUSI IPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbcomotHo TBEpAOE Teno. [locTynarenbHoe U BpalaTebHOE JIBHXKEHUE TBEPIOTO Teja.
MoMEHT cuiibl OTHOCHUTENBHO ocu BpaueHus. [lnedo cumbl. CroxeHue cuil, IPUIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxkecTu Tena.

VYcnoBus paBHOBECHUS TBEPAOIO TENA.

YcroitunBoe, HeycToiUMBOE, O€3pa3NuYHOe PaBHOBECHE.

TexHu4eckne yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, peméryaTble KOHCTPYKIUH.

Hemoncmpavyuu.

VYcnosus paBHOBECHS.

Bunael paBHOBecHS.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

HccnenoBanue ycloBUi paBHOBECHUS TBEPIOTO TeJA, UMEIOIIETO OCh BPALCHUS.

KoHcTpyrpoBanue KpOHIITEHHOB U pacd€T CUJI YIPYTOCTH.

N3yuenne ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOIIETO MJIOMIAb ONIOPHI.

Tema 4. 3akonvl coxpanenus 6 MexaHuke.

HNmnynsc MaTepuanbHONM TOYKH, CUCTEMBI MaTepUalbHbIX TodeK. LleHTp macc cuctemsl
MaTepuaibHbIX TOYeK. TeopeMa o JBMKEHUH LIEHTPA Macc.

HMnynbe cuiibl 1 H3MEHEHHE UMITYJIbCa Tefa.

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE ABMXKEHUE.

MomeHT umMmnynabca MaTrepualbHON ToukH. IIpencraBieHne o COXpaHEHMM MOMEHTA
UMITYJIbCa B [IEHTPAIbHBIX MOJISIX.

Pabora cuibpl Ha MaloM M Ha KOHEYHOM mepemerneHuu. ['paduueckoe mpencraBieHne
paboThI CHITHIL.

MOIIHOCTD CHIIBL.

Kunerndeckast sHeprus MaTepHabHOM TOYKU. Teopema 00 M3MEHEHHH KHHETHYECKOM
SHEPIHM MaTepUaJIbHON TOUKH.

IToreHnManbpHBIE M HEMOTEHIMANbHBIE cuibl. [loTeHnmanbHas sHeprus. IloTeHnuanbHas
SHEPrusl ynpyro neGpopMHpOBaHHOW NpYyKUHBI. [loTeHIMaNbHas SHEprus Teaa B OJHOPOJHOM



IpaBUTalMOHHOM MoJe. [loTeHnuanbHas 3Heprusa Tejna B TPaBUTALMOHHOM I10JIE OZHOPOJHOTO
n1apa (BHyTpH U BHe 11apa). Bropas kocMuueckas ckopocTb. TpeTbsi KOCMUYECKasi CKOPOCTb.

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

VYopyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHeHue bepHymM s UACANTbHOM JKHUJIKOCTH Kak CJIEACTBHE 3aKOHA COXPAaHEHUS
MEXaHUYECKON IHEPTUU.

TexHnuYecKkue yCcTpOHMCTBA M TEXHOJIOTMYECKUE IPOLECCHI: IBU)KCHHE PAKET, BOJOMET,
KONEp, MPYKUHHBIA MUCTOJIET, TUPOCKOI, (UIypHOE KaTaHHE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTrBHOE BUKEHUE.

M3mepeHne MOIHOCTH CHJIBI.

W3MeHeHne 3HepruM Tea Mpu COBEPILIEHUU padOThI.

B3anMHuble npeBpanieHuss KMHETUYECKOM M NOTEHIMAIBHOW SHEPruil IpU JEHCTBHM Ha
TEJIO CHJIBI TSDKECTU M CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruy npyu CBOOOTHOM MaJICHHH.

Yuenuueckuit 3xcnepumenm, nadopamopusie padomol, RPAKMUKYM.

N3mepenne umiysbca Tena o TOpMO3HOMY ITyTH.

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

CpaBHEHNE U3MEHEHUS UMITYJIbCA TENA C UMITYJIBCOM CHJIBL.

HccenenoBanue coxpaHEeHUsI UMITYJIbCA IPU YIIPYTOM B3aUMOJEHCTBHH.

W3mepeHre KNHETUYECKOM SHEPTUH TeJla IO TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHUS MTOTEHIUAIBHOM SHEpIUU NPY>KUHBI C pabOTOM CHUIIBI TPEHHUSL.

Onpenenenne paboThl CHIIBI TPEHUS MPH JIBUKEHUH TeJa M0 HAKJIOHHOMN TIOCKOCTH.

Pa3nen 3. Moaekyasipuasi pu3uka ¥ TePpMOAUHAMMKA.

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYUECKOT MEOPUU.

OCHOBHBIE TOJIOKEHHUSI MOJIeKyJIsspHO-KuHeTnyecko Teopun (MKT), ux onbiTHOE
obocHoBanue. uddysus. bpoyHosckoe nBmxeHue. XapakTep ABWKEHHS M B3aUMOACHCTBUS
YacTHI BemecTBa. Mojenu CTPOCHUSI Ta30B, KUIKOCTEH U TBEPIBIX Tel U O0BSICHEHHUE CBONCTB
BElleCTBA Ha OCHOBE A3TUX Mojenell. Macca u pasmepsl Monekyn (aromoB). KommuecTBo
BeniecTBa. [locrosiHHas ABoraapo.

TennoBoe paBHoBecue. TemmepaTypa u crocoObl e€ u3mepenus. lllkama temmnepatyp
Lenbcus.

Mopnenp uaeanbHOrO ra3a B MOJIEKYJSIPHO-KMHETHYECKOW TEOpWH: YACTHIBI TIas3a
JBHKYTCSI XAOTUYECKH U HE B3aUMOJACUCTBYIOT APYT C APYTOM.

['a3oBele 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona. AOcomtoTHas Temieparypa
(wkama Ttemmneparyp KensBuna). 3axon JlampTona. M3omporecchl B uaeallbHOM rase cC
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. I'paduueckoe mpeacTaBieHrue U30MPOIIECCOB: N30TEPMA,
u30x0pa, n3obapa.

CBs3p MeEXIy [aBJIEHUEM U CpPEAHEW KHHETUYECKOW DSHEpPruel MOCTYyNaTelbHOIO
TEIUIOBOIO [JBM)KEHUS MOJIEKYJ HACIBHOrO Tra3a (OCHOBHOE YpaBHEHHE MOJIEKYJSPHO-
KWHETHUUYECKON TEOPUHU UJICANIBHOTO rasa).

CBs3p  aOCONIIOTHOW  TeMIepaTypbl TEPMOJMHAMHYECKOW CHUCTEMBI CO  CcpenHei
KMHETUYECKOW DHEPrueH MOCTyNaTeIbHOIO TEIIOBOTO ABUKEHUS €€ YaCTHLI.



TexHuueckue YCTpOIICTBA M TEXHOJIOTMYECKHE TMPOILIECChl: TEPMOMETp, Oapomerp,
IIOJIy4YeHUE HAHOMATEPUAIIOB.

Hemoncmpayuu.

Mopenu nBUKEHUS YaCTUL BELIECTBA.

Monenb OpOYHOBCKOTO JBUKEHHUS.

Buneopoinuk ¢ 3anucbio peabHOro OpOyHOBCKOTO JIBUYKEHUS.

Juddyzus xxuakocTen.

Mognens onbiTa lllTepHa.

[IpuTsxeHnue MoJIeKyI.

Moenu KpUCTaUIMYECKUX PEIETOK.

Habumonenue u rccnenoBannue U30IpOIECCOB.

Yuenuueckuit sxkcnepumenm, nadbopamopnwvie padbomot, npaKmuKym.

HccnenoBanue npoiiecca yCTaHOBJICHHS TEILIOBOTO PABHOBECHS MPU TEIIOOOMEHE MEXKIY
ropsiuei U X0JIOJAHON BOJOM.

W3yueHne W30TEpPMHUECKOTO Tporecca (PEeKOMEHIOBAHO HCIIONb30BaHUE IH(PPOBOI
nabopaTopun).

N3yueHnue n30X0opHOro Impoiecca.

N3ydeHnue nzobapHOro npoiecca.

IIpoBepka ypaBHEHUS COCTOSIHUA.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

TepMoauHamuueckast (TH) CHUCTEMA. 3ajaHve  BHEIIHUX  YCJIOBUH A
TEPMOJMHAMUYECKOM CHUCTEMBbl. BHemHume w  BHyTpeHHuEe napameTpsl. Ilapamerpsl
TEPMOJIMHAMUYECKON CUCTEMBI KaK CPEIHHE 3HAYEHUS BEJIWYWH, ONMKCBIBAIOIINX €€ COCTOSHHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Havasio TepmMoanHaMuku. CaMONpPOU3BOJIbHAS peflaKcalis TePMOANHAMUYECKON
CHCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mogens wuaeanbHOro Tra3a B TEPMOJMHAMUKE — CHUCTEMa YpPABHEHHI: YpaBHEHUE
MenneneeBa—KnaneiipoHa 1 BbIpaXX€HUE JUIsl BHYTPEHHEW SHEPruM. Y CIOBUS NMPUMEHUMOCTHU
TOM MOJENU: HU3Kasg KOHUEHTpalUsl YacTUll, BBICOKME TeMmIleparypbl. Bripaxenue nms
BHYTPEHHEN YHEPIUU OJJHOATOMHOTO MJI€aJIbHOTO rasa.

KBa3zucrarndeckne u HECTaTUUECKHUE MTPOLECCHI.

DnemeHTapHas paboTa B TepMOAMHAMHUKE. Beruncienne padboTsl o rpaduky mnpoiecca Ha
pV-auarpamme.

Temonepenaya kak crnoco®0 HW3MEHEHHUS BHYTPEHHEH OHHEPruM TepMOJIMHAMUYECKOU
cucTtembl 06e3 coBepieHus padoTsl. KoHBeKIUs, TEMIONPOBOJHOCTD, U3IyUCHHE.

KonuyectBo Temnorel. TemnoéMKocTh Tena. YAelnbHass W MOJSpHass TEMI0EMKOCTH
BelllecTBa. YpaBHeHHe Maliepa. YenbHas TeIUIoTa CropaHus ToIuMBa. Pacuér kommyecTBa
TEIJIOTHI TIpH Tetutonepenaye. [lonstue o0 agunadbaTHOM Mporiecce.

[lepBblii 3ak0H TepMoIMHAMUKU. BHyTpeHHss sHeprus. KomudectBo TemnoTsl U paboTa
KaK Mepbl U3MEHEHUSI BHYTPEHHEN YHEPTUU TEPMOJUHAMHUYECKON CUCTEMBI.

Bropoii 3akOH TEpMOJMHAMUKM Ul PABHOBECHBIX IIPOLIECCOB: YEPE3 3aJaHHOE
PaBHOBECHOE COCTOSIHHME TEPMOIAMHAMMUYECKON CHCTEMBbl MPOXOIUT E€AMHCTBEHHas aauabdara.
AOcoroTHas TeMIiepaTypa.

Bropoii 3aK0H TepMOIMHAMUKHU [JI1 HEPABHOBECHBIX IMTPOLECCOB: HEBO3MOXHO MEPENATH
TEIUIOTy OT OoJiee XONOMHOTO Tena K Oonee Harperomy Oe3 kommencanuu (Kmaysumyc).
HeoOpatumMocTh NpUpOIHBIX TPOIECCOB.



[Tpunimne! aeiicTBus TenaoBbix mamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII. [{ukin Kapho.

DKOJIOTHYECKUE aCNEeKThl MCIIOIb30BaHUS TEIUIOBBIX JaBHUTarene. TernoBoe 3arps3HeHue
OKPYKaIoIle Cpebl.

TexHuueckrne yCTpOMCTBA U TEXHOJOTHYECKUE MPOLECCHI: XOJIOAMIbHUK, KOHAUIMOHED,
TU3ETbHBIA W KapOIOpPAaTOPHBIM JBUTATENM, MapoBas TypOWHA, TOTYyYEHHE CBEPXHU3KHX
TEeMIIepaTyp, YTWUJIU3ALMS «TEIUIOBBIX» OTXOJIOB C UCIOJIb30BAHUEM TEIIOBOI'O HAcoca,
YTHIIM3AIMs OMOOPTaHUYECKOTO TOIUIMBA JIJISl BRIPAOOTKH «TEIUIOBOWY M DJICKTPOIHEPTUH.

Hemoncmpayuu.

N3menenue TemmepaTypsl py auadaTHYeCcKOM pacIIupEHUH.

Bo3aymHoe orauso.

CpaBHeHHE yJeNbHBIX TEMIOEMKOCTEN BELIECTB.

CniocoObl U3MEHEHHsI BHYTPEHHEH YHEPTHH.

UccnenoBanue annadbaTtHOrO mpoiiecca.

KoMmbrorepHbie MOJIENIH TETUIOBBIX IBUTATENCH.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padbomot, npaKmukKym.

W3mepenne yaenbHOU TeI0EMKOCTH.

WccnenoBanue nporiecca OCTHIBAHUS BEIIECTBA.

UccnenoBanue annadbaTtHOro mpoiiecca.

W3yueHue B3aMMOCBS3M DHEPTUU MEXKMOJIEKYJIIPHOTO B3aUMOJACHCTBUS U TeMIIEpaTyphl
KUTICHUS )KHUIKOCTEH.

Tema 3. Azpecamnvie cocmoanusn eeuwiecmea. Dazoevie nepexoobl.

[TapooOpa3oBanue u KoHAeHcarus. Vicnmapenue wu kumneHue. YenbHas TEIUIoTa
napooOpa3zoBaHMUs.

Hacpiiennsle U HeHachlllleHHblE mapbl. KadecTBeHHass 3aBUCUMOCTh IJIOTHOCTH U
JaBJICHUs HACHIIIEHHOTO Tapa OT TeMIIepaTyphl, UX HE3aBUCUMOCTh OT 00BhEMa HACHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypPhl KUTICHUS OT JaBJICHUS B KUIKOCTH.

BnaxxHocTh Bo3ayxa. AOCOTIOTHAS ¥ OTHOCUTENbHAS BIAYKHOCTb.

TBépnoe Teno. Kpucrannnueckre u aMmopdHbie Tena. AHM30TPOIUS CBOWCTB KPUCTAILIOB.
[TnaBneHue u KpucTau3amus. Y aelbHas TerioTa miaBieHus. Cyomumanus.

Hedopmaruu tBEpHoro Tema. Pactsokenune u cxxkarue. Crnur. Monyne HOnra. Ilpenen
yrIpyrux aedopmaruii.

TemoBoe pacuiMpeHne KUAKOCTEH U TBEPABIX TN, 00BEMHOE U TMHEHHOE paclIupeHue.
AHrapMOHHM3M TEIUJIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUYHHA TEIIOBOTO PACITUPEHUS
Ten (Ha KAYeCTBEHHOM ypPOBHE).

[TpeoOpa3zoBaHue YHEPTUH B (PA30BBIX MEPEX0ax.

YpaBHEeHHEe TEIIOBOTO OanaHca.

[ToBepxHOcTHOE HaTsmKeHHE. KodgduimeHT moBepXHOCTHOTO HaTshkeHUs. KanmmispHbie
sBJeHUd. /aBieHue noJ NCKpUBIEHHON MTOBEPXHOCTHIO xuakocTH. @opmyia Jlamnaca.

TexHudyeckue yCTpOMCTBA U TEXHOJOTMYECKHUE TMPOIECChl: SKUIKHE KPHUCTAILIBI,
COBpPEMEHHbBIE MaTepUaJIbl.

Hemoncmpayuu.

TeroBoe pacmmpeHue.

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kunenue. Kunenue rnpu NOHMKEHHOM JaBJICHUU.

N3Mmepenne cuiibl MOBEPXHOCTHOTO HATSYKEHHUS.



OnBITHI ¢ MBUIBHBIMH TUIEHKAMH.

CmauuBanue.

KanumnspHele siBneHus.

Mopaeny HEHBIOTOHOBCKOH YKUIKOCTH.

Crioco0Ob! U3MepEeHUsI BIaKHOCTH.

HccenenoBanue HarpeBaHus U IUIABJICHUS KPUCTAITIMYECKOTO BELIECTBA.

Bunasr nedopmaruii.

Hab6nronenue mansix aedopMarmii.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

N3yueHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIKOCTEN.

N3mepenue yaenbHON TEIUIOTHI IJIaBICHUS JIbJA.

W3y4eHne CBOMCTB HACHIIIEHHBIX N1apOB.

N3mepenue abCOMIOTHOM BIaXKHOCTH BO3/lyXa U OLIEHKA MacChl IapOB B IIOMEILEHHUH.

N3mepenne kodpUIeHTa moBEpXHOCTHOTO HATSKCHHUSI.

Uzmepenue moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JieopMallMi pe3NHOBOr0 00paslia OT NPUIIOKEHHON K HEMY
CHUJIBI.

Pa3nen 4. DaekTpoamHaMuka.

Tema 1. Inexkmpuueckoe noie.

OnexTpuzauus Tea U €€ MposBIEHUA. DJIEKTPUYECKHUM 3apsn. [IBa BHIA 3JIEKTPUYECKHUX
3apsnoB. IIpOBONHMKM, NHMANEKTPUKH M MOJYIPOBOJHUKH. JJIEMEHTAPHBIA DIIEKTPUYECKHUN
3aps. 3aKOH COXpaHEHUs SJIEKTPUUECKOro 3apsiaa.

B3aumoneiictBue 3apsnoB. Toueunsie 3apsiabl. 3akoH KyoHa.

Onexrpuueckoe nojie. Ero nelicTBrue Ha 3JEKTPUUECKUE 3apsbl.

Hanpsok€HHocTh  amekTpuueckoro moiis. IlpoOueiid 3apsia. JIMHUM  HanpsHKEHHOCTH
aneKTprudecKkoro nosst. OHOPOIHOE FNEKTPUUECKOE TTOJIE.

[ToTeHIMaIbHOCTh 3MEKTPOCTATUYECKOTO MOJs. Pa3HOCTh MOTEHIMANOB U HAIpPSKEHHE.
[TorenunanpHass ~ dHEprus  3apsga B DJIEKTPOCTATHYECKOM  IIOJIE. ITorenunan
NIEKTPOCTATUYECKOr0 Mouis. CBsA3b HANpPsDKEHHOCTH MOJS M Pa3sHOCTH IOTEHUUAIOB IS
AIIEKTPOCTATUYECKOTO MOJIs (KaK OJHOPOJHOTO, TAaK U HEOJHOPOJIHOTO).

[TpuHIMI CYyNIepHO3UIIUH SJEKTPUUECKUX MOJIEH.

[Tone Toueuynoro 3apspa. Ilonme paBHOMepHO 3apsikeHHOM cdepsl. Ilone paBHOMEpPHO
3apsbkeHHOro mo oOwémy mapa. Ilome paBHOMEpHO 3apsKEHHON OECKOHEUYHOH IUIOCKOCTH.
KaptrHbl mMHMN HANPS/)KEHHOCTU ATUX TMOJEN M SKBUMTOTEHIIMATIBHBIX TOBEPXHOCTEN.

IIpOoBOTHUKY B AJIEKTPOCTATHYECKOM IT0JIE. Y CIIOBUE PABHOBECUS 3aPSAJIOB.

JIMDIIEKTPUKN B JIEKTPOCTaTUYECKOM MT0JIE. J{MANeKTpUUuecKas IPOHUIIAEMOCTh BEIIECTBA.

Kongencarop.  DNeKTpo€MKOCTh  KOHJAEHCATopa.  DIEKTPOEMKOCTh  IMJIOCKOTO
KOHJIEHCaTopa.

[MapanmnensHO€  coeqMHEHHWE  KOHIEHcCATopoB.  [lociemoBaTenbHOE — COCOMHEHUE
KOHJICHCATOPOB.

DHeprusi 3aps>KeHHOT0 KOHJIEHCATopa.

JIBm>KeHUe 3apsHKEHHON YaCTHITBI B OJHOPOIHOM AJIEKTPUUIECKOM ITTOJIE.

TexHU4YeCKHe yCTPOMCTBA W TEXHOJOTHMUYECKHE TMPOIECCHI: DJIEKTPOCKOI, AJIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3alIUTA, 3a3EMJICHHE JICKTPONPUOOPOB, KOHIEHCATOPHBI, TeHepaTop Ban ne
I'paada.

Hemoncmpayuu.



Y CTpolcTBO ¥ PUHIUIT JCUCTBUA SIIEKTPOMETpA.

DNEKTPUUECKOE MOJIE 3aPSKEHHBIX [IAPUKOB.

DNEKTPUYECKOE MOJIE IBYX 3apSKEHHBIX IJIACTHH.

Monensb anekTpoctaTruueckoro reueparopa (Baun ge I'paada).

[IpoBOIHUKY B AJIEKTPUYECKOM II0JIE.

DneKTpocTaTUUecKast 3allluTa.

YCTpoKCTBO U AEMCTBUE KOHJAECHCATOPA MOCTOSHHOW U IEPEMEHHONW EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOI'O KOHJEHCAaTopa OT IUIONIaJAM IUIACTHUH,
PACCTOSIHUS MEXAY HUMH U TUAJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus MEKTPUYECKOT0 OIS 3apsyKEHHOTO0 KOHAEHCATOpPA.

3apsiaKa U pa3psiKka KOHAEHCAaTopa Yepe3 pe3ucTop.

Yuenuueckuit sxkcnepumenm, nabopamopnwvie padbomot, npaKmMuKym.

OueHka cu1 B3auMOJEICTBUA 3apsHKEHHBIX TEll.

Habumronenne npeBpalieHust SHEPruu 3apsPKEHHOT0 KOHJIEHCATOpa B SHEPTUIO0 U3JIyYEHUs
CBETOAMO/A.

N3yuenue npoTekaHusi TOKa B LENHU, COAEPHKAIICH KOHAEHCATOpP.

Pacnpenenenne pa3sHOCTH TOTEHIUANOB (HANpsDKEHHS) TMPH  MOCIEAO0BATEIHHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPeE3 PE3UCTOP.

Tema 2. Ilocmoannulit IneKmpudecKuili mok.

Cuiia Toka. [IoCTOSIHHBIN TOK.

VYcnoBus CyliecTBOBaHMS TOCTOSIHHOTO —3JIEKTPUYECKOro Toka. VcTouHuku ToKa.
Hampsoxkenne U u DJ1C é&.

3akoH OMa JJ1 y4acTKa LEMH.

DJIEKTPUYECKOE  CONMPOTUBJIEHUE.  3aBUCHUMOCTb  CONPOTUBIEHUS  OJHOPOJHOTO
IPOBOJAHMKA OT €ro JUIMHBI U IUIOUIaJM TONEPEYHOrO0 CEUeHHUs. YeNIbHOE CONPOTHUBIICHUE
BEILIECTBA.

[locnenoBarenbHOE, NapajlIebHOE, CMEIIAHHOE COEAMHEHUE MPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX dNeKTprueckux 1enei. [Ipasuna Kupxroda.

Pabora snexrpuyeckoro Toka. 3akoH J[xoynsa—JIenna.

Mo1HOCTb 371eKTprUYecKoro Toka. TernoBast MOIIHOCTh, BhIJENsIEMast Ha PE3UCTOPE.

OJIC u BHyYTpeHHEE CONPOTHUBIICHHME HMCTOYHMKA ToKa. 3akoH Owma aiig TOJHOM
(3aMKHYTOM) 7eKTprUecKoi emu. MoIHoCcTh UCTOYHUKA ToKa. KOpoTkoe 3aMbIKaHHe.

Konzgencarop B 11enu noCTOSIHHOTO TOKA.

TexHuuyeckue YCTpPOHCTBA M TEXHOJOTMYECKHE IPOLIECCHl: aMIIEPMETP, BOJBTMETP,
peocTar, CYETUHK AIEKTPUUECKOM SHEPTUH.

Hemoncmpayuu.

N3mepenne cuitbl TOKa M HAPSHKSHHMS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa OT HANpsDKEHUS [UIS  PE3UCTOpa, JIaMIlbl
HaKaJIUBaHUs U CBETOIMO/IA.

3aBUCUMOCTh CONPOTUBIICHUS IIMJIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIAIN
MONIEPEYHOI0 CEYEHUSI U MaTepHaa.

HccnenoBanue 3aBUCHMOCTHM  CHJIBI TOKAa OT CONPOTHUBIIEHHMS IPU  MOCTOSSHHOM
HaIpsKECHUU.

ITpsimoe m3mepenne DJIC. KopoTkoe 3aMbIkaHUE rajibBaHUYECKOI'O JIEMEHTA M OLEHKa
BHYTPEHHETO CONPOTUBIICHUS.



Cnioco0OsI coeqHEHUST UCTOYHUKOB Toka, DJIC GaTapeid.

HccnenoBanue pa3HOCTH NOTEHLUMANIOB MEX]Y MOJIFOCAMHM MCTOYHUKA TOKA OT CUJIBI TOKA
B LICTIH.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, npaKmuKym.

HccnenoBanre CMEIaHHOTO COETUHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COMPOTUBICHUS TPOBOTHUKOB.

HccnenoBanue 3aBUCUMOCTU CUJTBI TOKA OT HAIIPSDKEHUS /IS JIaMITbl HAKAJIUBAHUS.

YBenuueHue npejena u3MepeHus amrnepmerpa (BoJbTMETpa).

N3mepenne 3/]C 1 BHYTpEHHETO CONPOTUBIICHUS UICTOYHUKA TOKA.

UccnenoBanue 3apucumoctu I/IC raibBaHUYECKOT0O 3JI€MEHTa OT BPEMEHH NPU KOPOTKOM
3aMBIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIMATIOB MEXY MOJIOCAMH UCTOYHUKA TOKA OT CHUJIBI TOKA
B IICMH.

HccnenoBanue 3aBUCMMOCTH TOJIE3HOM MOIITHOCTH UCTOYHHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku ¢ paznuunslx cpeoax.

DnekTpuyeckas MPOBOAMMOCTh PA3IMYHBIX BEIHIECTB. OJEKTPOHHAS MPOBOJUMOCTD
TBEPABIX  METAVIOB.  3aBUCHMOCTb  CONPOTUBIEHUS  METANIOB  OT  TEeMIIEpPaTyphl.
CBepXnpoBOAUMOCTb.

DIIeKTpUYECKHi TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NpPUMECHass MPOBOAMMOCTh MOJIYNPOBOJHUKOB.
CsoticTBa p—N-nepexona. [lonynpoBoJHUKOBBIE TPHUOOPHI.

DONEKTPUUECKUH TOK B AJIEKTPOJNIUTAX. DJIEKTPOIUTHUECKAs JUCCOLMALUS. DIEKTPOJIU3.
3axonbl Dapazes ISt 3JIEKTPOIH3a.

OneKTpuuecknii TOK B Tra3ax. (CaMOCTOATENbHBIH M HECAMOCTOSITENbHBIM paspsl.
Pa3znuuHble TUIIBI CaMOCTOSATENBHOTO pa3psiaa. Monnus. [lna3ma.

TexHu4yeckue yCTpPONCTBA M TMPAKTUYECKOE NPUMEHEHUE: Ta30pa3psHbIC JIAMIIBI,
AJIEKTPOHHO-JIy4€eBasi TpyOKa, MOJIYyIPOBOJHUKOBBIE MPHUOOPHI: U0, TpaH3UCTOp, (HoToauon,
CBETOJIMOJ, TallbBaHWKA, padUHUPOBAHWE MEAM, BBIIUIABKA AIIOMHHHS, OJCKTPOHHAS
MHUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTD 3JEKTPOJIUTOB.

3akoHsl nekTposinza dapanest.

HckpoBo# pa3psa v MPOBOAMMOCTD BO3AyXa.

CpaBHEHHE TPOBOJUMOCTH METALIIOB M TIOJYIPOBOTHUKOB.

OaHOCTOPOHHSISI TPOBOJIMMOCTD AUO/1A.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

Hab6nronenue anexrponusa.

W3mepenue 3apsiia 0JHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COMTPOTUBIICHUS] TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsiTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JAUOJA.

Du3nYeCKUl MPAKTHKYM.

CniocoObl u3Mepenust (U3MUECKUX BETUYUH C UCTOIb30BAaHUEM aHAIOTOBBIX U IIU(POBBIX
U3MEPUTENIbHBIX TMPUOOPOB ¥  KOMIBIOTEPHBIX JAaTYMKOBBIX CHUCTeM. AOCOIIOTHBIE U
OTHOCUTEIIbHBIE  TOTPEIIHOCTH  W3MepeHud  ¢usmueckux BenuuywH. OIlEHKa TpaHUIL
MOTPEIIHOCTEH.



[IpoBeneHre KOCBEHHBIX HM3MEPEHUMN, WCCICNOBAaHUM 3aBUCUMOCTEH  (HU3UIECKUX
BEJIMYMH, MPOBEPKa MPEATIOKEHHBIX THIOTE3 (BHIOOP M3 pabOT, OMUCAHHBIX B TEMaTHYECKHX
paznenax «Y4eHUYECKU IKCIIEPUMEHT, JIA0OpaTOpPHBIC PAOOTHI, IPAKTUKYM»).

MexnpeaMeTHbIe CBSI3H.

Uzyuenue kypca ¢usuku yriyonéHHoro ypoBHs B 10 kiacce oCylIeCTBISIETCS ¢ YYETOM
COJICPIKATEIBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcaMH MaTeMaTWKH, OWOJIOTHH, XHMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mescnpeomemnule noHAMUA, CEA3AHHbBIE C UZYUEHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
ABJICHUE, Hay4YHbIH (hakT, rumores3a, (Qu3uUeckas BEIUYUHA, 3aKOH, TEOpHsl, HAOIIOACHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHNE, MO/ICIIb, U3MEPEHHE, TOTPEIIHOCTH U3MEPEHUH, U3MEPUTEIbHBIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: peunieHue cucTeMbl ypaBHeHuid. JluneliHas ¢yHkuus, mnapadona,
runep6ona, ux rpaduku u cBoiicTBa. Tpuronomerpuyeckue GyHKIUN: CHHYC, KOCUHYC, TAHT€HC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO. BEKTOphl M MX MPOEKIMH Ha OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonozua: mexanuueckoe JBUKEHHE B KUBOU mpupoae, 1uddysus, ocMoc, TemI000MeH
JKUBBIX ~ OpPraHM3MOB, TEIUIOBOE  3arpsi3HEHHE  OKPYXalolled  Cpelbl,  yTUIW3alus
OMOOPraHMYECKOTO TOIUIMBA ISl BBIPAOOTKHU «TEIJIOBOM» M DJIEKTPOIHEPTHH, MMOBEPXHOCTHOE
HATSDKEHUE Y KaWUISIPHBIC SBJICHUS B IPUPOJIE, IEKTPUUECKUE SIBICHUS B )KHUBOM MPUPOJIE.

Xumua: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb BELIECTBA,
MOJISIpHAsl Macca, MoJIy4YeHne HAHOMATEepUaJoB, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, KUAKOCTEN U
ra3oB, OKHUJIKHE KPHUCTAJIbI, DJJIEKTPUUYECKHE CBOWCTBA METAUIOB, JJIEKTPOJUTHUYECKAS
JIUCCOITMAITNS, TAIbBAHUKA, YJICKTPOHHAST MUKPOCKOTIHSI.

T'eozpaghus: BnaxxHOCTh BO3lyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozusa: nipeoOpa3oBaHue IBUKEHHUM C UCMIOIB30BAHUEM MEXaHU3MOB, YUET CYyXOro U
JKUJKOTO TPEHUST B TEXHHKE, CTaTHYECKHE KOHCTPYKIUU (KPOHINTEHH, pemérdyaTsie
KOHCTPYKIIMH ), UCTIOJH30BAHUE 3aKOHOB COXPAHEHUs MEXaHUKU B TE€XHUKE (THPOCKOII, BOJIOMET
U Jpyrue), ABUTATE]Ih BHYTPEHHETO CroOpaHHs, MapoBas TypOWHa, OBITOBOW XONOIWJIHHUK,
KOHJIMLIUOHEP, TEXHOJOTHHU TOJYYEHHS] COBPEMEHHBIX MAaTe€pualioB, B TOM YHCIE
HAaHOMAaTepHaloB, M  HAHOTEXHOJOTMM,  OJEKTpPOCTaTHuYecKas  3allluTa,  3a3eMJICHUE
ANEKTPONPUOOPOB, Ta30pA3PSIAHBIC JTAMITBI, TOTYITPOBOIHUKOBBIE MPUOOPHI, TaThbBAHHUKA.

INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 110 OU3UKE HA
YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUMAJIMUYHOCTHBIE PE3YJIBTATEI

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3y/abTaThl OCBOCHHS yyeOHOro mpeamera «DHU3MKay J0JKHBI OTpaxarhb
TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOLIMXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTpEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHUEHTalUd, TMO3UTUBHBIX BHYTPEHHHUX
yOeXJAeHU, COOTBETCTBYIOUIMX TPAJAMIMOHHBIM LIEHHOCTSIM  POCCHIICKOro  OOIIecTBa,
paclIupeHe KU3HEHHOTO OIbITa U ONbITA AESITEIBHOCTH B IIPOLIECCE PEATU3ALUN OCHOBHBIX
HaIpPaBJICHUN BOCIIUTATEIBHOM 1E€ATEIbHOCTH, B TOM YHCJIE B YACTH:

rpakKIaHCKOr0 BOCTIMTAHHUS:
e Cc(hOPMHPOBAHHOCTh TPAXIAHCKOW MO3MLIMU OOYyYaloImerocss Kak akKTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTO OOIIECTBA;



® [IPUHATHE TPAJUIMOHHBIX OOIEYETOBEUECKUX I'YMAaHUCTUUYECKUX U JEMOKPATHYECKHX
IIEHHOCTEH;

® TOTOBHOCTb BECTH COBMECTHYIO JESTEIbHOCTh B MHTEpPECAX I'PaKIAHCKOI0 OOILIECTBa,
y4acTBOBaTh B CaMOYIPaBJIEHUU B 00pa30BaTeIbHON OpraHU3ally;

e yMEHHUE B3aUMOJICHCTBOBaTh C COLMAIBHBIMU HWHCTUTYTaMH B COOTBETCTBHU C HX
(GYHKLIMSAMU U Ha3HAUYEHUEM;

® TOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOH NEATETBbHOCTH.

NATPHOTHYECKOr0 BOCIIUTAHUS:

e c(hOPMHUPOBAHHOCTb POCCUMCKOM IPaXkAaHCKOM NIAEHTUYHOCTH, TATPUOTU3MA;

® [[CHHOCTHOE OTHOIIEHHE K rOCYJapCTBEHHBIM CHMBOJIAM, JOCTH)KEHUSM POCCHMCKHUX
yu€HBIX B 007acTH (PU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

e c(hOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STHUECKOTO TOBEICHMS;

e CHOCOOHOCTh OLIGHUMBaThb CHUTYallMI0O W [PUHUMAThb OCO3HAHHBIE PELICHHUS,
OPUEHTHPYSICh HAa MOPAJbHO-HPABCTBEHHbIE HOPMBI M IICHHOCTH, B TOM YHCIE B
JIESITENIBHOCTU YYEHOT ;)

® 0CO3HaHHE JUYHOTO BKJIA/a B IIOCTPOCHUE YCTOHYNBOTO OYIyIIETO.

ICTETHYECKOr0 BOCTIMTAHUS:

® DHCTETUYECKOE OTHOIICHWE K MHUpY, BKJIIOYash OCTETUKY HAy4YHOTO TBOPYECTBA,

npucyuiero Gpu3nyeckon Hayke.
TPYAOBOI0 BOCIIUTAHMA:

® UHTEpeC K pa3IuyHbIM cepam MpopecCHOHATBHONW AEATENbHOCTH, B TOM 4YHCIE
CBSI3aHHBIM C (DU3MKOM U TEXHUKOM, YMEHUE COBEPINATh OCO3HAHHBIN BbIOOp Oymyrien
npodeccuu 1 pearTn30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TITAHEI,

® TOTOBHOCTb M CIIOCOOHOCTh K O0pa30BaHMIO M CaMOOOPA30BaHMIO B OOJIACTH (U3UKU
Ha MPOTSHKEHUHU BCEH YKHU3HH.

IKOJIOTHYECKOT0 BOCIIMTAHUS:

e Cc(hOPMHUPOBAHHOCTD HKOJIOTHYECKOW KYIBTYpBI, OCO3HAHHE TJIOOATBHOTO XapakTepa
HKOJIOTHUECKUX MPObIIeM;

® [UJIJAHMPOBAHUE U OCYILECTBJICHUE JIEUCTBUI B OKPYKAIOUIEH Cpelle Ha OCHOBE 3HAHMS
1esell yCTOHYMBOTO pa3BUTHS YEIOBEUECTBA;

® pacHIMpeHHe OIbITa JEATETFHOCTH HKOJOTHYECKOW HANpaBICHHOCTH Ha OCHOBE
UMEIOIUXCs 3HaHUH 1o (u3uke.

LHEHHOCTH HAYYHOI' 0 O3HAHMS:

e c(hOPMHUPOBAHHOCTb MMPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTH (PrU3NYECKON HAYKH;

® 0CO3HaHHE LEHHOCTH HAy4YHOH JEATENIbHOCTH, TOTOBHOCTH B IPOLIECCE H3YUEHHS
GU3UKKH  OCYIIECTBIIATH  NMPOEKTHYIO W HCCIEIOBATENBCKYI  JEATENbHOCTh
WHIWBUIYAILHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIEe YHUBEpPCAJIbHbIE y4eOHbIe AeiicTBUS
Ba3oBrble JJornueckue aeicTBu:



CaMOCTOSITENIbHO (DOPMYIUPOBATh U AKTYaJH3UPOBATh MPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

ONPEACIIATD LUENIH NEITCIbHOCTH, 331aBaTh IIapaMeTPhl U KPUTEPUH UX TOCTHIKEHUS;
BBISBIISITh 3aKOHOMEPHOCTH M TPOTHBOPEYHS B PACCMATPUBACMBIX (DU3MUYECKHUX
ABJICHUSX;

pa3pabaTbiBaTh IJIaH peImIeHUs NpoOjaeMbl C Yy4ETOM aHajuM3a HMEIOIIUXCs
MaTepUaIbHBIX U HEMAaTEPHAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B J€ATEIbHOCTD, OLICHUBATH COOTBETCTBUE PE3YJBTATOB LIEIISAM,
OLICHUBATh PUCKU MOCIEACTBUN ACATEIbHOCTH;

KOOPJMHUPOBAaTh U BBIIOJHATH PabOTy B YCIOBMSX pEAJbHOI0, BUPTYaJbHOIO U
KOMOHMHUPOBAaHHOT'O B3aUMOJCHCTBUS;

pa3BUBaTh KPEaTMBHOE MBIIUICHUE NIPU PEIICHUH KU3HEHHBIX IPOOIEeM.

ba3oBble nccienoBareibcKue AeiCTBHUA.

BJIa/IETh HAYYHOW TEPMUHOJIOTHEH, KIIFOUEBBIMH MOHATHIMHU U METOAaMH (DU3HUECKOM
HayKH;

BJIQJIETh HAaBBIKAMHU Y4EOHO-UCCIIEOBATEIbCKONM W TMPOEKTHOM JEeATEIILHOCTH B
oOmactd (PU3MKH, CHOCOOHOCTBIO M TOTOBHOCTHIO K CAMOCTOSITEIBHOMY MOHCKY
METOJIOB pELICHUS 3aJa4 (QU3NYECKOTO COAECpXKaHUsS, IPUMEHEHHUIO pa3IMYHbIX
METOJIOB MIO3HAHUS;

BJIQJIETh BUJAAMHU JIEATEIBHOCTHU IO MOJIyYEHUIO HOBOT'O 3HAHMSI, €r0 MHTEPIIPETALINH,
peoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX CUTYaLlUsAX, B TOM YHCIIE IPU
CO3/1aHUU Y4EOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJIAITh ITPUYMHHO-CJIEICTBEHHBIE CBA3M M aKTyaJIM3UpOBaTh 3a7ady, BBIJBUIaTh
runore3y €€ pellieHus, HaxoIuThb apryMeHTbl [UId JI0Ka3aTeIbCTBA CBOMX
YTBEPXKACHUM, 3aJaBaTh MapaMeTpbl U KPUTEPUH PEILICHUS;

AQHAIN3UPOBATh TOJYYEHHbIE B XOJA€ pEIIEeHUs 3aJauyd pe3ysabTaTbl, KPUTUYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;
CTaBUTH U (POPMYIIUPOBATH COOCTBEHHBIE 3a7]a4 B 00pa30BaTEIbHOMN NeATEIHLHOCTH, B
TOM YHCJI€ IPU U3YUYEHUH (PUBHKH;

JIaBaTh OLIEHKY HOBBIM CUTYaIlUsIM, OLIEHUBATh TPUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTH 3HaHUS MO (PU3MKE B MPAKTUUECKYIO 00J1aCTh KUZHEAESATENbHOCTH;
yYMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIaraTb OPUTMHAIbHBIE TOAXObI U PEIICHHUS;

CTaBUTh POOJIEMBI U 33J]a4H, JOIYCKAIOIIUE aJbTePHATUBHBIE PELICHUSI.

Pabora ¢ nnopmanmeii:

BIQJICTh HABBIKAMHU TMONy4YeHHs uHpopMmanmuu (HU3HUECKOTO COJCpXKAHUS U3
HUCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOSITENIBHO OCYIIECTBISTh TOWCK, AaHAIU3,
CUCTEeMATH3allMI0 W WHTEPIpPETalnio HHPpOpPMAIMKM pa3IUdHBIX BHJOB U (HopM
MIPEJICTaBIICHHUS,

OIICHUBATh JJOCTOBEPHOCTH HH(OPMAIIHH;

HCIIOJIb30BaTh CPEJCTBA WH(POPMAIIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTHUH B
pCIICHUH KOTHUTHBHBIX, KOMMYHHKATHBHBIX W OPTaHU3AIMOHHBIX 3aJa4 ¢
coOmroneHreM TpeOOBaHUN HDPrOHOMUKH, TEXHUKH O€30MacHOCTH, TUTHEHBI,
pecypcocOepexeHusi, TPaBOBBIX M OJTUYECKUX HOPM, HOPM HH(MOPMAMOHHON
0€30MacHOCTH;



CO3/1aBaTh TEKCThI (DPU3MYECKOTO COJEpKAHUS B PA3NUYHBIX (opmarax ¢ ydéTom
Ha3Ha4yeHUs MHGOpMallMU W LEJEBOM ayauTOpUH, BbIOMpas ONTHUMAIbHYIO (opMy
IIPEJICTaBICHUS U BU3YyaIU3aL1H.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbLIC yqeﬁnble aelcTBUA:

OCYIIECTBIISITH OOIICHHE HA YpOKaX (DU3WKHU M BO BHE-YPOUHOU JESATEILHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOHMIUKTHBIX CUTYAllMi U CMSTYaTh KOH(IUKTHI;
Pa3BEPHYTO M JIOTUYHO M3Jaratb CBOKO TOYKY 3PEHHUS C MCIOJb30BAHUEM S3BIKOBBIX
CPEICTB;

MOHUMATh U UCTOJIb30BaTh MPEUMYLIECTBA KOMAHIHOM U MHAUBUAYAIbHON pabOTHI;
BbIOMpaTh TEMAaTUKY U METOJIbI COBMECTHBIX JIEHCTBUM C y4€TOM OOIIUX MUHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4Je€Ha KOJIEKTUBA;

MPUHUMATh LIEJIM COBMECTHOM JESATENbHOCTH, OPraHU30BbIBATH M KOOPAMHUPOBATH
JIEUCTBUA MO €€ JOCTHUKEHUIO: COCTABJIATH IUIAH ACHCTBHM, pacupenessTh pOiu C
y4€TOM MHEHHM Y4aCTHUKOB, 00CYXIaTh pe3yJabTaThl COBMECTHOM PaOOTHI;

OIICHUBATh Ka4eCTBO CBOETO BKJIAJla M KAXKIOTO YYaCTHUKA KOMAHIBI B OOIIUI
pe3yabTaT 1o pa3pabOTaHHBIM KPUTEPHUSIM;

npeyaraTb HOBbIE MPOEKTHI, OLIEHUBATh UAECH C MO3WLIHUH HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISATh IMO3UTUBHOE CTPATETHYECKOE IMOBEACHUE B PA3JIMYHBIX CHUTYyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIHATUBHBIM.

PeryasiTuBHbIe YHHBepCaJbHbIE y4eOHbIe IeiicTBUS
Camoopranusaunus:

CaMOCTOSITENIbHO OCYIIECTBIIATh MO3HABATENIBHYIO JIEATEIBHOCTh B 00JaCTH (DPU3UKU U
ACTPOHOMMUH, BBISIBIISITH TPOOJIEMBI, CTABUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOATENIBHO COCTABJIATH IUIAH PEIICHUS PacYETHBIX U KAYECTBEHHBIX 3a7ad, IIaH
BBITMIOJTHEHUS MTPAKTUYECKOW pabOThl C yUETOM HMMEIOIIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAIIOYTECHMI;

J1aBaTh OLIEHKY HOBBIM CUTYallHsIM;

pacmupsATh paMKH y4eOHOT0 MpeAMeTa Ha OCHOBE JINYHBIX MPEAIOYTEHHIH;

JieNaTh OCO3HAHHBINA BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a
peleHue;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO 3PYIMIHMHA B 00IacTu (U3UKH,
MOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

JaBaTb OCHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPCKTUBEI B ACATCIbHOCTh, OUCHUBATH
COOTBETCTBUE PE3Y/IbTATOB LEISIM;

BJIaJACTh HaBbIKaMU MO3HaBaTEeNbHON pe(I)J'IeKCI/II/I KaK OCO3HaHHUA COBCPHIACMBIX
JIEUCTBUUA U MBICIIUTEJIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHMIA;

MCIOJIb30BaTh MPUEMBI peIeKCUH 7Sl OLIEHKH CUTYallld, BEIOOpa BEPHOTO PELICHUS;
YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATDh PEIICHUS M0 UX CHIKEHUIO;
HNPUHUMATh MOTUBBI U apI'yMEHTHI IPYTUX IIPHA aHATIU3€ PE3YIbTATOB AEATEIILHOCTH,
MMPpUHHUMATDH C66H, IIOHHMMas CBOM HEAOCTATKHU U JOCTOMHCTBA,

HNPpUHUMATh MOTUBBI U apI'yMEHTHI IPYTUX IIPH aHATINU3€ PE3YJIbTATOB AEATEIILHOCTH,
pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKH.



B mporiecce MOCTHKEHHS JTHYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MPOTPaMMbI MO (usmke st
YPOBHS CpeqHero o0imero oOpa3oBaHus y 00y4YaOIUXCs COBEPIICHCTBYETCS dMOIMOHAIBHBIN
UHTEJUICKT, MPEANoJIarauui choOpMHUPOBAHHOCTS:

CaMOCO3HaHUS, BKIIOYAIOLIETO CIOCOOHOCTh IOHMMAaTh CBOE SMOILMOHAIBHOE
COCTOSIHWE, BUJCTh HAIpPaBIICHHUS Pa3BUTHS COOCTBEHHOW 3MOIMOHAIBLHOU Cdephl,
OBITH YBEPEHHBIM B ceO¢;

CaMOpPETYJIMPOBaHUs,  BKIIOYAIONMIETO  CAMOKOHTPOJIb,  YMEHHE  NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE  TOBEIEHHE, CIOCOOHOCTh  aJanTUPOBaThCs K
HYMOIMOHAITBHBIM H3MEHEHHSIM H MIPOSIBIIATH THOKOCTH, OBITh OTKPBHITHIM HOBOMY;
BHYTPCHHEH MOTHBAIUH, BKIFOYAIOIICH CTPEMJICHHE K JOCTIKECHHIO IS U YCIIeXY,
ONITHMH3M, HHUITMATUBHOCTh, YMEHUE JICHCTBOBAThH, UCXO/S M3 CBOUX BO3MOXKHOCTEH;
AMIIATUH, BKJIFOYAIONICH CIIOCOOHOCTh MOHUMATh 3MOIMOHAILHOE COCTOSIHUE JPYTHUX,
VUUTBHIBATh €0 TIPU OCYIIECTBICHUU OOIICHHS, CIIOCOOHOCTh K COYYBCTBUIO U
COIIEPEKMBAHHUIO;

COIIMANILHBIX HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh BBICTPAMBATH OTHOIICHHS C
JIPYTUMH JIFOJBMH, 3800THUTBCS, TIPOSIBIIATH HHTEPEC U Pa3pelIaTh KOH(IUKTHI.

I[MPEAMETHBIE PE3VYJIBTATHI

K konny oOyuenust B 10 knacce npeIMETHbIE pe3yabTaThl Ha YIIyOJIEHHOM YpOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUI:

NOHUMAaTh pPOJb (U3UKH B HKOHOMMYECKOH, TEXHOJIOTMYECKOM, 3KOJIOrMYecKoH,
COLMAJIBHOM M ATUYECKOH cepax NesTeIbHOCTH YelIOBEKa, POJib U MEeCTO (PU3HUKH B
COBPEMEHHOM HAay4YHOU KapTHHE MHpA, 3HAYCHUE ONUCATEIbHOM,
CUCTEMATU3UPYIOIIEeH, OOBSCHUTENBHON W MPOrHOCTHYECKOM (QYHKIMH (Qu3ndeckont
TEOPHUH — MEXAHHMKH, MOJEKYJIIPHOM (PU3MKM M TEPMOAMHAMHKH, POJib (PU3HMUECKON
TEOpHH B (POPMUPOBAHUHU NPEACTABICHUN O (PU3NUECKON KapTHHE MUPA;

pasnnyarth yCJIOBHUS MNPUMEHUMOCTH Mojened (U3NYeCKHX Tel M IPOLECCOB
(sABNIEHMIT): MHEpLMANIbHAS CHCTeMa OTCYETa, a0CONIIOTHO TBEPAOE TEJIO0, MaTepHallbHAs
TOYKa, PABHOYCKOPEHHOE JBW)KEHHME, CBOOOJHOE TMaJeHue, aOCOIIOTHO yrpyras
nedopmarusi, abCOTIOTHO YIPyroe M abCONMIOTHO HEYIMPYroe CTOJIKHOBEHHSI, MOJCIH
ra3a, >KUJIKOCTH M TBEPAOTro (KPUCTAJUIMYECKOT0) Tena, MACalIbHbIM ra3, TOYSUHBIH
3apsil, OJHOPOJHOE AIEKTPUUIECKOE IT0JIE;

pa3nuyarh YCJIOBHUS (TpaHHIbI, OONAaCTH) NPUMEHHUMOCTH (U3UUYECKUX 3aKOHOB,
MOHMMATh BceoOUIMil xapakTep (QyHAAMEHTAJbHBIX 3aKOHOB U OrPaHUYEHHOCTh
HCIIOJIb30BAaHUs YACTHBIX 3aKOHOB;

aHAJTU3UPOBaTh W OOBACHATH MEXAHWYECKHE TPOLECChl M SBJICHMS, HCIIOJIb3Ys
OCHOBHBIE TIOJIOKEHHMSI U 3aKOHBl MEXaHUKU (OTHOCHTEIBbHOCTh MEXaHMYECKOTO
JBWDKEHUS, (POpMyNbl KMHEMAaTHKH PaBHOYCKOPEHHOTO IBIKEHUS, MpeoOpa3oBaHuUs
['amunes nns  CKOPOCTM W INEpEMEIEHUs, 3akoHbl HplOTOHa, NpUHLHKI
OTHOCUTENIbHOCTH [ anuies, 3aKOH BCEMHPHOTO TSATOTEHHUS, 3aKOHbl COXpaHEHUs
UMIyJbCa M MEXaHWYECKOM OSHEpruu, CBsA3b pabOThl CHUJIBI C HU3MEHEHUEM
MEXAHUUYECKOM SHEpPIruH, YCIOBMsS paBHOBECUS TBEPAOrO Tena), IpU 3TOM
UCIIOJIb30BaTh ~ MAaTeMAaTUYECKOE  BBIPAXKEHHE  3aKOHOB,  yKa3blBaTb  YCIIOBUS



MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB: IpeoOpa3zoBanuil ["anuies, BTOporo u TpeThero
3aK0HOB HbIOTOHA, 3aKOHOB COXPAHEHHUS UMITYJIbCA U MEXaHUUECKON SHEPTUH, 3aKOHA
BCEMUPHOI'O TATOTEHUS;

aQHATM3UPOBATh U OOBACHATH TEIUIOBBIC NMPOLIECCH U SBJICHUS, UCIOIB3YSl OCHOBHBIC
nonoxkeHuss MKT u 3akoHBI MOJIEKYISIpHOM (QU3MKM W TEPMOJAMHAMUKH (CBA3b
JIABJICHUS UJI€aJIbHOTO ra3a co CpeHeN KNHETUYECKON SHEPIUel TEIIOBOIO IBUKEHUS
U KOHIIEHTpallMel €ro MOJIEKyJ, CBs3b TEMIIEpaTypbl BEIIECTBA CO CpeaHEN
KMHETUYECKOW SHEprued TEIUIOBOrO JABM)KEHHS €ro 4YacTHll, CBsI3b JaBJICHUSA
UJEANbHOIO Ta3a C KOHLEHTpauuMed MOJIEKYJ M €ro TeMIEepaTypoil, ypaBHEHHE
MenneneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHECHUS
SHEPruM B TEIUIOBBIX Ipolleccax), IpPU OSTOM HCIOJIb30BATh MaTEeMaTHYECKOE
BbIp@KCHHE 3aKOHOB, YKa3blBaTh YCJIOBUS NPUMEHUMOCTH YypaBHEHUsS MeHJeneeBa—
Knaneiipona;

AQHIN3UPOBATh M OOBACHATH DJIEKTPUUYECKHE SBJICHUS, MCIONb3ys OCHOBHbIE
MOJIO’KEHHUS M 3aKOHBI AJIEKTPOIMHAMUKHU (3aKOH COXPAHEHUS AJIEKTPUUECKOTO 3apsija,
3akoH  KynoHa, NOTEHIMAIBHOCTh  3JIEKTPOCTATUYECKOIO  TOJIA,  MPUHLMI
CYNEPHO3UINH 3IEKTPUUECKUX IOJIEH, TIPU ITOM YyKas3blBas YCJIOBUS MPUMEHHUMOCTH
3akoHa KynoHa, a TakXe NpakTUYECKM BaXKHbIE COOTHOILIEHUs: 3akoHbl Oma ams
y4acTKa LEeNu U JAJI1 3aMKHYTOH 3JIEKTpUUECKOU LienH, 3akoH J[xoyna—JIenua, npaBuia
Kupxroda, 3axonst @apazest s SIEKTPOIN3a);

OTUCHIBATh (PU3UYECKHE MPOLECCHl U SIBICHUS, MCIIONb3Ysl BEJIMUMHBI: MEpeMEIICHHUE,
CKOPOCTb, YCKOPEHUE, UMITYJIbC T€JIa U CUCTEMBI TE€Jl, CHJIa, MOMEHT CHJIbI, 1aBIICHHE,
NOTEHLIMANbHAsl SHEPrusi, KUHETHYecKas HHEeprusi, MexXaHudeckas HSHeprus, padbora
CWJIbI, LIEHTPOCTPEMUTENbHOE YCKOPEHHME, CHJIa TSKECTH, CUja YINpPYrocTH, CHia
TPEHUs1, MOIIHOCTb, SHEPIUs B3aUMOAEUCTBHS Tea ¢ 3eMiEi BOIM3U €€ MOBEPXHOCTH,
SHEeprus ympyrod naedpopmanuu TPYXKHHBI, KOIUYECTBO TEIJIOTHI, a0COIIOTHAS
TeMmeparypa Teia, paboTa B TEpMOJMHAMUKE, BHYTPEHHSISI 3HEPIHsl HAEaJbHOTO
OJIHOATOMHOIO Ta3a, paboTa HJEalbHOIO ra3a, OTHOCHTENIbHAsl BJIAXKHOCTh BO3]yXa,
KIIJ[ uneanbHOro TEMJIOBOIO JBHUraTelis; JJIEKTPUYECKOE I10JIe, HANpSKEHHOCTh
IIEKTPUYECKOTO TI0JIsI, HANPSDKEHHOCTH IO TOYEYHOIO 3apsia WM 3apsDKEHHOTO
nrapa B BaKyyMe€ U B JUAJIEKTPUKE, MOTEHLHUAN 3JEKTPOCTATUUECKOTO MO, pa3HOCTh
MOTEHIIMAJIOB, JJIEKTPOABIDKYILAs CHUJa, CUJIa TOKa, HAIpPSHKEHHE, MOIIHOCTh TOKa,
JJIEKTpUYecKass EMKOCTh IUIOCKOTO KOHJEHCATOpa, CONPOTHBIIEHHUE Yy4acTKa LIENH C
MOCJIEOBATENbHBIM M INApaJUICIBHBIM ~ COEIMHEHHEM  pPE3HCTOPOB,  JHEPTHUs
AIEKTPUYECKOTO MOl KOHJIEHCATOPa;

OOBSICHATh OCOOEHHOCTH TPOTEKaHWs (PU3MYECKMX  SBJICHUH: MEXaHMYECKOe
JIBUKEHHE, TEIJIOBOE JBI)KEHHWE YacTHI[ BEIIECTBa, TEIUIOBOE paBHOBECHE,
OpoyHOBCKOE JBIKeHue, mudy3us, HCIapeHne, KUTICHUE U KOHJEHCAINs, TIIaBICHUE
M KpUCTA/UIM3alUsl, HAMNPAaBICHHOCTh  TEIUIONEpeAauu, JJIEKTpU3auus  Ted,
AKBUIIOTEHIIMAIILHOCTH TOBEPXHOCTHU 3apsKEHHOTO IIPOBO/IHUKA,

IPOBOJIUTH MCCIIEJOBAHUE 3aBUCUMOCTH OJHOW (PU3UYECKON BEIMUYUHBI OT JPYrou C
UCIIOJIb30BAHUEM TMPSMBIX H3MEPEHUH, MpU HTOM KOHCTPYHUPOBATh YCTAHOBKY,
bukcupoBaTh pe3yabTaThl MOITYYCHHON 3aBUCUMOCTH (PU3MYECKUX BEIMYUH B BUJE
rpadukoB ¢ y4€TOM aOCONIOTHBIX IMOTPEIIHOCTeH H3MEpPEeHMi, NeNaTh BBIBOJABI IO
pe3ynbTaTaM UCCIIEI0BAHMUS;



MPOBOANTH KOCBEHHBIC H3MEpPEHUs (PUINYCCKUX BEIMYWH, TMPH ITOM BBIOHPATH
ONTUMAJBHBIA METOJ M3MEPEHHUs, OLECHUBATh aOCONIOTHBIE W OTHOCUTEJIbHbBIC
MOTPEITHOCTH MPSAMBIX U KOCBEHHBIX U3MEPECHHUI;

MPOBOJUTh  OMNBITBI IO MPOBEPKE NPEAJOKEHHOW THUIOTE3bl: IUIAHUPOBATH
OKCIIEPUMEHT,  COOHMpaTh  OKCICPUMEHTAIBHYIO  yCTaHOBKY, aHAIM3UPOBATH
MOJIYYeHHBIEC PE3YJIbTAThl U JIEIaTh BBIBOJI O CTATYCE MPEAJIOKEHHOM TUIIOTE3bI;
coOnrofarh mpaBuiaa 0e30MacHOro TpyJda IpH MPOBEICHUU HCCIICIOBAHHMA B paMKax
y4eOHOro SKCIEpPUMEHTa, MPAKTUKyMa U y4eOHO-UCCIIEIOBATEIbCKOW U MPOEKTHOMN
NESTENIbHOCTH C HCIOJb30BAaHUEM HM3MEPUTEIbHBIX YCTPOWCTB U J1aOOPATOPHOIO
00opyI0BaHNS;

pemiate pacy€THbIE 3alaydl C SBHO 3aJlaHHOW M HEABHO 3aJaHHON (u3mueckoin
MOJICTIbIO: HAa OCHOBAaHWM aHAJIM3a YCJIOBHS OOOCHOBBIBATH BBIOOp (pHU3MUECKOU
MOJIENI, OTBeyalomeld TpeOOBaHUAM 3aJadd, TNPUMEHATH (OPMYIBI, 3aKOHBI,
3aKOHOMEPHOCTH W  TMOCTYyJaThl (PU3MYECKUX TEOPHM TMpH  HUCHOJIb30BAaHUU
MaTE€MaTUYeCKNX METOJI0OB pElIeHUs 3aJad, IMPOBOAMTH pPAacu€Tbl Ha OCHOBAaHUU
UMEIOIIMXCA JAHHBIX, aHAJIU3UPOBATh PE3YNbTaThl W KOPPEKTHUPOBATH METOIBI
penieHus ¢ yu€ToM MOJyYCHHBIX PE3yJIbTaTOB;

pelaTh KaueCTBEHHBIC 3a/1auu, TPEOYIOINe MPUMEHEHUSI 3HAHUN U3 Pa3HBIX Pa3JieoB
Kypca (DM3WKH, a TakKe WHTETpPAlMH 3HAHWW U3 JPYTUX TPEIMETOB ECTCCTBEHHO-
HAay4YHOI'O IIMKJIA: BBICTPAMBATH JIOTMYECKYIO LIEMOYKY PaCCyXJACHHI € ONOpod Ha
W3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (DU3NYECKHUE SBICHHUS,

HCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUS ISl OOBSICHEHUS! OCHOBHBIX MPUHITUIIOB PaOOTHI
WU3MEPUTENbHBIX TPUOOPOB, TEXHUUYECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
MPUBOIUTH MPUMEPHI BKIIaJa POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B OOBSICHEHHE TPOIECCOB OKPYKAIOIIETO MHpA, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHIA;

AHAIM3UPOBATh U  OLIEHUBATh TMOCIEJACTBUS OBITOBO U  MPOU3BOACTBEHHOMN
JIEATETLHOCTH YEJIOBEeKa, CBS3aHHOM C (U3MYECKUMU TPOIECCaMU, C TO3HUIHI
HKOJIOTUYECKOU 0e30MacHOCTH, MPEACTABICHUI 0 panroHaIbHOM
MPUPOJONOIB30BAHUM, @ TAKXKE€ Pa3yMHOM HCIOJIb30BAaHUU JOCTUKEHUW HAyKd U
TEXHOJIOTHH JIJIsl JATBHEHIIIETO pa3BUTHS YEIOBEUECKOTO O0IIECTBA;

MPUMEHSTh pa3UYHbIE CTIOCOOBI paboThI ¢ MHpopMaluei (HU3HUECKOTO COIepPKaHuUs C
WCIIOJIb30BAHUEM  COBPEMEHHBIX  HMH(GOPMAIIMOHHBIX  TEXHOJOTHUH, TIPH  ITOM
WCIIOJIb30BaTh  COBPEMEHHBIE  WH(POPMAIMOHHBIE  TEXHOJOTUU  JJIST  TIOMCKa,
nepepaboTKU W TMpeAbsBIEHUS Y4eOHOM W HAyYHO-TIOMYJSIpHON wuHpOpManmu,
CTPYKTYpUPOBAaHHUS W HMHTEpPHpeTaluu WHGPOPMAIUHU, MOIYYEHHOW W3 pa3IHuHBIX
HMCTOYHHUKOB, KPUTHUECKH aHATU3UPOBATH MOJydaeMyro HH()OPMAIHIO U OIEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIONIMXCS 3HAHWM, TaK W HAa OCHOBE aHalu3a
UCTOYHUKA UH(POPMAIINH;

NPOSIBJIATh OPraHU3allMOHHBIE M IIO3HABATEJIbHBIE YMEHUS CaMOCTOSTEIBHOIO
NpPUOOPETEHUs] HOBBIX 3HAHWW B TIPOIECCE BBHITIOJHEHHUS MPOCKTHBIX U y4eOHO-
HCCIIEIOBATEIILCKUX PadoT;

paboTaTh B TpyHmne ¢ UCHOJHEHUEM Pa3IUYHBIX COIMATIBHBIX POJICH, IIAHUPOBATH
paboTy TpPYMNIbI, pPAMOHATBHO PACHPENeIsITh IEATEIbHOCTh B HECTAHIAPTHBIX



CUTYaIlHsX, aJICKBATHO OIICHUBATh BKJIAJ KAXKIOTO M3 YYACTHUKOB T'PYIIIBI B PEIICHUE
paccMaTpuBaeMoid MPOOIIEMEI;

OPOSIBJIATE  MOTHBAIMIO K  Oyaymed npodecCHOHANbHOW — JCATENBHOCTH  I10
CHEIHUATBHOCTIM (PH3UKO-TEXHUIECKOTO TPODUIIS.

K xonny oOyuenus B 11 knacce npenIMeTHbIE pe3ylbTaThl Ha YIIIYOJIEHHOM YpPOBHE JIOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

MOHUMATh pPOJb (U3UKKM B HKOHOMUYECKOM, TEXHOJIOTHMYECKOH, COLUAIbHON U
ATHYECKON cdepax IesTeIbHOCTH YeIOBEKa, POJb U MeCTO (PU3MKH B COBPEMEHHOMN
Hay4YyHOW KapTUHE MUPA, POJb ACTPOHOMHUHU B MPAKTUUYECKOM I€ATEIbHOCTU YEJI0BEKA U
JalbHEHIIEM  HAyYHO-TEXHUYECKOM  Pa3BUTHH, 3HAUEHHUE  ONUCATEJbHOM,
CUCTEeMATHU3UPYIOIIEH, OOBSCHUTENBHON M MPOTHOCTHYECKON (PYHKIMH (u3nueckoit
TEOpUU — DIIEKTPOJMHAMUKH, CHEIUAIBHON TEOpUU OTHOCUTEIBHOCTU, KBAHTOBOM
¢u3uKy, ponb GU3NIECKO TeOpuu B (POPMHUPOBAHUM MPEACTABICHUN O (PU3UIECKOM
KapTUHE MHUpa, MECTO (PU3MYECKON KapTUHBI MHUpa B OOLIEM psJy COBPEMEHHBIX
€CTECTBEHHO-HAYUHbIX MPEICTABICHUN O IPUPOJE;

pa3nuyaTth yCIOBHS TPHUMEHUMOCTH MOAENeH (U3MUECKMX Tel W TPOILECCOB
(sSBIEHUI): OAHOPOJHOE DIEKTPUYECKOE U  OJHOPOJHOE MArHUTHOE MO,
rapMOHHYECKHE KOJICOaHMs, MAaTEMaTH4YECKUM MasTHUK, HA€aIbHBIA MPYXUHHBINA
MasiTHUK, TAPMOHUYECKUE BOJIHBI, UJCAIbHBIN KOleOaTeIbHbII KOHTYp, TOHKAs JINH3a,
MOJIeJIed aToMa, aTOMHOTI'O SIJpa U KBAHTOBOW MOJEIH CBETA;

pasnuuath ycloBus (TpaHUIBl, 00JIACTH) TPUMEHUMOCTH (U3HUECKUX 3aKOHOB,
NOHUMAaTh BCEOOIIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OIPAaHUYEHHOCTh
MCIIOJIb30BaHUS YaCTHBIX 3aKOHOB;

aHAJTM3UPOBaTh U OOBSACHATH AJIEKTPOMArHUTHBIE MPOLIECCHl U SBIEHHS, HCIIOJIb3Ys
OCHOBHBIE TIOJIOXKEHUS M 3aKOHBl JJIEKTPOAVMHAMMKM M CIELMAIBHOW TEOpUHU
OTHOCHUTENIBHOCTH (3aKOH COXPAHEHHUs 3JIEKTPUUECKOTo 3apsia, cuia Amiepa, cuia
JlopeHiia, 3akoH »JJEKTPOMArHUTHOW WHAYKIWHU, mpaBwio Jlenna, cBsa3p JJC
CaMOMHJIYKLUU B DJIEMEHTE JJIEKTPUUECKOM LIENN CO CKOPOCTBIO M3MEHEHUS CHJIbI
TOKa, MOCTYJAThl CIIEIMAIbHON TEOPUN OTHOCUTEILHOCTH DWHIITENHHA);
aHAJTM3UPOBATh M OOBSCHATH KBAHTOBBIE MPOLIECCHl U SABJICHUS, UCHIOIB3Ys IMOJ0KEHUS
KBaHTOBON (u3uku (ypaBHeHue OuHIITENHHA 11 QoTod3ddexrTa, mepBoli U BTOPOI
MoCTynaThl bopa, MpUHIMIT COOTHOIICHH HeonpeneneHHocTei ['eizendepra, 3aKOHBI
COXpaHEHHUs 3apsI0BOTO M MacCOBOTO YMCEN U SHEPTUU B AJIEPHBIX PEAKLHUAX, 3aKOH
PaMOaKTUBHOTO pacraja);

ONMCHIBATh (PU3NUECKHE MPOIIECCHI U SIBICHHUS, UCIIOJIb3YS BEIMYMHBI: HANPSKEHHOCTh
NIEKTPUYECKOTO  MOJISA, IMOTEHIMAN  3JIEKTPOCTaTHYECKOrO  MOJsl,  Pa3HOCTh
MOTEHLMAJIOB, 3JEKTPOJBIKYIIAS CHUJIA, WHAYKIUS MAarHUTHOTO TOJSi, MarHUTHBIN
MOTOK, CWiIa AMIiepa, MHIYKTUBHOCTb, JJIEKTPOJBIIKYILAS CHJIa CaMOMHAYKIIHH,
SHEPrusi MarHUTHOTO IOJIS IPOBOJHUKA C TOKOM, PEIATUBUCTCKUN MMIYJbC, NOJHAS
SHEPTUsl, SHEPTHsl TIOKOSI CBOOOIHOM YaCTHIIbI, JHEPTUS U UMITYJIbC (POTOHA, MACCOBOE
YUCJIO U 3apsAl Apa, SHEPTH CBA3M SAPa;

OOBSICHATh OCOOEHHOCTH TPOTEKaHHUs (PU3MUYECKUX SBJICHUH: 3JICKTPOMAarHUTHAs
WHAYKINS, CAMOUHIYKIIUS, pe30HaHC, nHTepdepeHIus BOIH, U paKkus, Jucepcus,
MOJTHOE BHYTPEHHEE oTpaxkeHue, Gorodnekrpuueckuit 3¢ ekt (pororddexr), anbda-



u Oera-pacmaabl  sijaep, ramma-u3inydeHue saep, (U3NYECKUe  MPUHIUIIBI
CIEKTPAILHOTO aHau3a U padoTHI Jla3epa;

OTIpe/IeIATh HANpaBJI€HUE MHIYKIUM MArHUTHOTO MOJI MPOBOJAHHMKA C TOKOM, CHJIBI
Awmriepa u cuinbl JlopeHua;

CTPOUTh M300pakeHHEe, CO3/1aBaeMO€ IUIOCKUM 3€pKajioM, TOHKOW JIMH30U, U
PacCUMTHIBATh €T0 XaPAKTEPUCTHUKH;

MPUMEHSATH OCHOBOIIOJIATAIONINE ACTPOHOMHYECKHUE IMOHATHS, TEOPUU U 3aKOHBI JJIs
aHaM3a W OOBSICHEHUS (PU3NYCCKUX TIPOIECCOB, MPOHUCXOMANMX B 3BE3MAX, B
3BE3AHBIX CHCTEMaX, B MEXKralakTH4YeCKOW Cpele; HBWKEHUS HEeOECHBIX Tell,
IBOJIFOLIMY 3BE3 1 BeceneHHOM;

MPOBOAMUTH HCCIIEOBAaHUE 3aBUCHUMOCTEH (U3NYECKUX BEIUYMH C HUCIOJIb30BAaHUEM
MPSIMBIX H3MEPEHUA, TIPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHUPOBATH PE3yIbTAThI
MOJIYYCHHOM 3aBUCUMOCTH (DU3UYECKUX BEIMYMH B BHUAEC TrpaduKOB C Y4ETOM
a0CONIOTHBIX ~TOTPEIIHOCTeH HM3MEPEeHUU, [eNaTh BBIBOABI IO  pe3ylbTaTaM
HCCJICJIOBAHMS,

MPOBOANTh KOCBEHHBbIE M3MEpPEHUs (PUINYECKUX BEIMYUH, MPHU ITOM BBIOHpATH
ONTUMANBHBIA METOJ H3MEPEeHUs, OILEHUBAaTh aOCONIOTHbIE U OTHOCHUTEIBHBIC
MOTPEITHOCTH MPSAMBIX M KOCBEHHBIX U3MEPECHHUI;

IPOBOAMWTH  OMBITHI O TPOBEPKE MPEIJIOKEHHOW TUMOTE3bl:  IJIAHUPOBATh
OKCIIEPUMEHT,  cOOMpaTh  JIKCIIEPUMEHTAJIbHYI0  YCTaHOBKY,  aHaJU3UpPOBAThH
MOJIYYCHHBIEC PE3YIIbTAThI U JIEaTh BBIBOJI O CTATYyCE MPEAIOKEHHOM TUTIOTE3HbI;
OTMHUCHIBATh METOJIbI TIOJIYYCHHS HAYYHBIX aCTPOHOMHYECKUX 3HAHUH;

cobmo1aTh mpaBmiia 0€30MacHOTO TPy/a MPU MPOBEIACHUU HCCIEAOBAHHN B pamMKax
y4eOHOTr0 SKCTIEPUMEHTa, MPAKTHKyMa M y4eOHO-UCCIIeIOBATEILCKOW U TMPOEKTHOM
JESTENIbHOCTH C HCIOJb30BAHUEM HW3MEPHUTENBHBIX YCTPOWCTB M J1aOOPATOPHOTO
000pyI0BaHus;

pemate pacy€THbIE 3aladydl C SBHO 3aJlaHHOW M HEABHO 3aJaHHON (u3mdeckoi
MOJIeTIbIO: HAa OCHOBAaHUM aHalM3a YCIOBHsS BHIOMpaTh (PU3MYECKHE MOJEINH,
OTBEYArOIIUe TPEOOBAHUSIM 3a]a4H, IPUMEHSTH (POPMYIIbI, 3aKOHBI, 3AKOHOMEPHOCTH U
MOCTYyJaThl (U3UYECKUX TEOPUW TMPH HCIOIH30BAHUM MATEeMAaTHYECKUX METOJ/IOB
pelieHusl 3ajady, IMPOBOAMTH pacuy€Tbl Ha OCHOBAHMM UMEIOIIUXCS JIaHHBIX,
AQHAJIM3UPOBATh PE3yJAbTAaTbl M KOPPEKTUPOBATh METOJbl pPEHICHUS C Y4ETOM
MOJTYYCHHBIX PE3YJIbTATOB;

peliaTh KaueCTBEHHBIE 3a7au, TpeOyIoIre IpUMEHEHUs 3HAaHUM U3 Pa3HbBIX Pa3/IelioB
Kypca GU3MKH, a TaK)Ke€ WHTETpald 3HAHWW W3 JPYTUX TPEIMETOB €CTECTBEHHO-
HAay4YHOTO IIMKJIA: BBICTPAMBATh JIOTUYECKYIO IIEMOYKY PACCYKJICHHH C OMOpod Ha
W3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (DU3UYECKHUE SBICHHUS,

WCITOJIH30BaTh TEOPETUUCCKUE 3HAHUSA I OOBSICHEHHS] OCHOBHBIX MPUHIIUIIOB PAOOTHI
M3MEPUTENbHBIX TPUOOPOB, TEXHUYECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MTPOIIECCOB;
MPUBOUTH MPUMEPHI BKIIAa POCCUUCKHUX U 3apPYOCIKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HAayKW, B OOBSICHEHHE TPOIECCOB OKPYKAIOIIETO0 MHPA, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHI;

AHAIM3UPOBATh M  OLIGHWBATh TIOCIEJICTBUS OBITOBOH H  TPOU3BOACTBCHHOMN
NESTEIbHOCTH 4eJOBEKa, CBSI3aHHOW ¢ (U3MUECKUMH TMpolleccaMu, C TO3MIMNA
3KOJIOTUYECKOM 0€301acHOCTH, MPECTaBICHUI 0 palMoOHATIBHOM



IIPUPONONOIB30BAHNH, 4 TAKXKE Pa3yMHOM HCIIOJIb30BAHUU NOCTH)KCHHH HAyKW U
TEXHOJIOTHH JIIsl TaTbHEHUIIIET0 Pa3BUTHS YEIOBEYECKOTO OOIIECTBa;

IPUMEHSATH pa3IMyHble CIIOCO0BI PadOThl ¢ HHpOopManUel (U3NIECKOTO COAEPKAHUS C
UCTIOJIb30BAHUEM  COBPEMEHHBIX HMH(OPMAIIMOHHBIX  TEXHOJOTHH, TpPH  STOM
UCMOJIb30BaTh ~ COBPEMEHHbIE  HMH(OPMAIMOHHBIE  TEXHOJOIMH  JUIsl  IIOMCKA,
nepepadoTKH M NpeAbsBICHHUA Y4eOHOW M HAay4HO-NOMYJISApHOW HHMOpMaIUH,
CTPYKTYPUPOBAaHUS M HMHTEPIpETalud WHGPOPMALUU, MOJYyYCHHOH W3 PazIHYHBIX
HCTOYHUKOB, KPDUTUYECKH aHAJIM3UPOBATh MOIy4aeMy0 HH(POPMAIUIO U OIICHUBATh €&
JIOCTOBEPHOCTh KaK HAa OCHOBE MMEIOIIMXCS 3HAHUM, TaK M HAa OCHOBE AaHAIU3a
UCTOYHUKA HHPOpMaLUY;

IPOSBIATh OPraHW3ALMOHHBIE M IIO3HABATEIIBHBIE YMEHHS CaMOCTOSITEIIBHOTO
npuoOpeTeHUs] HOBBIX 3HAHUM B IpOLIECCE BBHIMOJIHEHUS IPOEKTHBIX U Yy4eOHO-
HCCJIEI0BATEIbCKUX padoT;

paboTaTh B IpyIIe C WUCHOJIHEHUWEM pa3IMYHBbIX COLMAIBHBIX pOJIEH, IIAHUPOBATh
paboTy TIpymmbl, palUOHAIbHO PACHPENEISATh JEATEIBHOCTh B HECTAHJIAPTHBIX
CUTyalUsaX, aI€KBaTHO OLICHUBATh BKJIAJ KaXJOr'0 U3 YYaCTHUKOB IPYIIIBI B pELICHUE
paccmaTpuBaeMoi NpoOIeMsl;

OPOSIBJIATE MOTHBAIMI0O K  Oyaymed mnpodecCHOHAIbHON — JesTeIbHOCTH — TI0
CHELUATBHOCTIM (PU3UKO-TEXHUYECKOTO IPOQUIIS.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypchl
Pazgen 1. HAYUHBII METO/1 IIO3HAHMSI IIPUPO/IbI
11 Hayunslii MeTO O3HAHUS TPUPOIBI 6
Hroro no pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunemartuka 10 1
2.2 JuHamuka 10
2.3 Cratuka TBEpIOTO TEa 5 1
2.4 3aKOHBI COXPAHEHHUS B MEXAHHUKE 10 1
Hroro mo pazueny 35
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15 1
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20 1
33 ArperaTtHble cocTosiHUS BenlecTBa. DazoBbie 14 1
MepeX bl
Hroro no pazneny 49
Paznen 4. JIEKTPOJANHAMUKA
4.1 DNEKTPUUECKOE M0JIE 24 1




4.2 IToCTOSHHBIN 3IEKTPUUYECKUI TOK 24
4.3 Toku B pa3nuuHbIX cpenax 6
Wroro no pazueny 54
Pazgen 5. ®U3UHUECKHA MIPAKTUKYM
5.1 ®u3nyeckuil NpakTUKyM 16 16
Wroro no pazueny 16
PesepBHOe Bpems 10
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




ITHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Kontpoanueie  Tpakruueckue fl[3yqemm :)Iﬁ[()ba[;osaTeanme
padoThI padoThI pecypes:
1 Ousznka — pyHIaMeHTalbHas HAayKa O 1
pupoe
9 HayuHblii MeTOI TO3HAHUS U METOBI 1
UCCIeIOBaHMs (PU3UYECKHX SBICHUIN
DKCIIEPUMEHT U TEOpHs B MPOIECCE
3 no3Hanus npupoasl. Habmonenne u 1
IKCIIEPUMEHT B (PU3UKE
4 CniocoObl u3mMepeHus: GU3NUECKUX BEIUYNH 1
5 AOCOII0THAs M OTHOCUTENIbHAS TIOIPEIIHOCTH 1
U3MepeHUl PU3NYEeCKNX BEIUUNH
MonenupoBanue B ¢pusuke. Poib u mecto
6 ¢u3uKK B OPMUPOBAHUU COBPEMEHHOMN 1
Hay4YHOM KapTHUHBI MUPA, B IPAKTUYECKOU
NEeATeILHOCTH JIFOAeH
Mexannueckoe npuxkenue. CucreMa orcyera.
7 OTHOCHTEIBHOCTD MEXAHUYECKOTO 1
nerxenus. [Ipsmas u oOpaTHas 3agaun
MEXaHUKH
3 Panuyc-BekTOp MarepralbHON TOUKH, €TO 1

IMMPOCKIMU Ha OCU KOOpAHUHAT. TpaeKTopI/m.




10

[Tepememienue. Ckopocts. X npoexkuuu Ha
OCH KOOpJIUHAT

PaBHOMEpHOE NTPSAMOJIMHENHOE IBUKEHHUE.
I'paduueckoe onrcanme paBHOMEPHOTO
MPSIMOJIMHEHHOTO JIBH>KCHUS

Ciio)keHue nepeMeIeHU U CKOPOCTEH.
Penrtenue 3amau

11

HepaBnomepHoe nuxenue. MrooBeHHas
CKopocTh. Yckopenue. [Ipsamonnneiinoe
JBUKEHHE C TOCTOSTHHBIM YCKOPEHUEM

12

13

14

I'paduueckoe onucanue npsIMOINHENRHOTO
JIBUKEHUSI C TIOCTOSIHHBIM YCKOPEHUEM

CBoboaHoe najzieHue. Y cKkopeHue
cBOOOHOIO Na/ieHusl. 3aBUCUMOCTh
KOOPJWHAT, CKOPOCTH, YCKOPEHHS OT
BpPEMEHU U UX rpaduKu

JIBm>xeHue Tena, OpOIIEeHHOTO MO YITIOM K
TOPU30HTY

15

Kpusosmuelinoe nBrkeHue. J[BuxeHue 1o
OKPYKHOCTH. YTJIOBasl U IMHENHAs CKOPOCTb.
Ilepnon u yactora. LleHTpoCTpeMUTEIIBHOE U
IIOJIHOE YCKOPEHHUE

16

17

KonTponsnas pabora no teme "Kunematuka"

IIepsriit 3axk0H HeroToHa. MHEpLMaibHbIE
cucremsl orcuéra. [IpuHuun
OTHOCHUTEIbHOCTH I anmmies.
HeunepnuanbHbie CHCTEMBI OTCUETA




Cuna. PaBHonelicTByromas cuia. Bropoit

18 3akoH HerotoHa. Macca

19 B3aumoneiictue ten. Tperuil 3aKkoH
Herorona

20 [Tpunimn cynepno3uinuu cui. Pemenne
3aJa4 Ha IpUMEHeHue 3akoHOB HbroToHa
3aKOH BCEMUPHOI'O TATOTEHUS.

21 OKBUBaJIEHTHOCTbh I'PaBUTALIMOHHON U
WHEPTHOU MaccChl

29 Cuna TspKeCTH M yCKOpeHHe CBOOOIHOTO
naJeHUs
JIBukeHre HeOECHBIX Te U UX

23 HCKYCCTBEHHBIX CITyTHHKOB. [lepBas
KOCMHUYecKasi CkopocTb. 3akoHbl Keriepa

24 Cuna ynpyrocru. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupona u BUIbI CUJl TPEHUS.

25 JIBr>KeHME B )KUIKOCTHU U ra3e ¢ YYETOM
CHUJIBI COITPOTUBIIEHUS CPEebl

26 JaBnenue. 'mapocrtaTuueckoe 1aBiIeHUE.
Cuiia Apxumena

97 AoOcomoTHO TBepaoe Teno. [loctynarensHoe
Y BpAILLATEJILHOE IBUJKEHUE TBEPJOTO Tea

08 MOMEHT cuiIbl OTHOCUTENBEHO OCU BPALLEHUS.
[1neqo cumsl
CrnoxeHue cuil, IPUIOKEHHBIX K TBEPAOMY

29 teny. LleHTp TspkecTu Tena. Y cioBus

paBHOBECHS TBEPAOTO Tea. Busl




30

paBHOBeCHs

Penrenue 3anau

31

KonTtponbHas padora no teme "/[unamuxka.
Cratuka TBEepaoro rtena"

32

HNmnynbec MmaTepualbHOW TOYKH, CUCTEMBI
MaTepHalbHBIX TOYEK. LIeHTp Macc cucTteMbl
MaTepHalbHBIX TOYEK. Teopema 0 JBUKEHUH
LIEHTPa Macc

33

34

35

MMI1ynbsc CHIIBI 1 U3BMEHEHHUE UMITYJIbCa TEIA.
3aKOH COXpaHEHMsI UMITyJIbca. PeakTuBHOE
JIBUKCHHE

Mowment HMITYJIbCaA MaTepHaHLHOﬁ TOYKH.
Hpe,I[CTaBJ'IeHI/Ie 0 COXpaHCHHUH MOMCHTA
HMITYJIbCA B HCHTPAJIIbHBIX ITOJIAX

Pemenue 3amau

36

37

38

39

PaGora cuibl Ha MaIOM U Ha KOHEUHOM
nepemenieHnu. ['paduueckoe npeacrapieHue
paboThl cuibl. MOIIHOCTD CHJTBI
Kunerunueckas sneprus. Teopema 06
M3MEHEHUU KHHETUYECKON IHEPTHH
MaTepUaIbHON TOUKU

[ToreHnManbHBIE M HETIOTEHIIUAIBHBIE CUJIBI.
ITorenumanbHas sHeprus. Bropas
KOCMHUYECKasi CKOPOCTh

TpeTbs kKocMudeckasi ckopocTb. CBs3b
paboThI HEMOTEHIMATIBLHBIX CUJI C
M3MEHEHHNEM MEXAHUYECKOM dHEPTrun




CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKON IHEPIUU

Yopyrue u Heynpyrue CTOJIKHOBEHHUS.

40 YpasHeHnue bepHymum U1 uacaIbHON
KUJIKOCTH

41 KoHTposbHast pabota 1o teme "3akoHbI
COXpaHEHHUs B MEXaHHUKe"
Pa3BuTue npenacraBieHuid 0 npupoe

42 ter1oTel. OcHoBHBIE nojioxkenust MKT.
Huddysus. bpoyHoBCcKkoe IBUKEHHE
Crpoenne ra3000pa3HbIX, )KUIKUX U TBEPIBIX

43 TeJ. XapaKkTep ABUKECHHS U B3aUMOJICHCTBUS
YacTHUIL BELLIECTBA
Macca u pazMepsl MOJIEKyIT (AaTOMOB).

44 KonnuectBo Bemectna. [locrosinHas
ABoraapo

45 Temneparypa. Ternosoe paBHoBecue. Ilkana
Lenbcus

46 Pemenue 3amau

47 W neanbublii ra3. I'a30BbIe 3aKOHBI

48 YpaBaenue Menzeneesa-Knaneiipona.
Pemenue 3anau

49 AOcomoTHas Temriepatypa. 3akoH JlanpToHa

50 W3ompoueccel B nacaibHOM rase ¢
MOCTOSIHHBIM KOJIMYECTBOM BELIECTBA

51 ['paduyeckoe mpencraBieHHe U30MPOLIECCOB:

U30TepMa, H30Xopa, n306apa




52
53

54

OcnoBHoe ypaBHeHue MKT
Penrenue 3amau

CBs13b a0COTIOTHOI TeMIepaTypbl
TEPMOIUHAMHYECKON CUCTEMBI CO CpE/IHEHt
KUHETHYECKON dHEPruei MmocTymnaTeIbHOro
TEIUIOBOT'O JABMIKCHHS €€ YaCTHIL

55

O00011eHME U CUCTEMATU3ALIMS 3HAHUM 110
teme "OcuoBet MKT"

56

57

58

59

KonTponpHas padora o teme "OCHOBBI
MKT"

TepMoauHamMuyeckasi cuctema. 3ajlanue
BHEIIHUX ycnoBul s T/ cuctemsl.
Bnemnue v BHyTpeHHUE TapaMeTPBbI.
ITapameTpsr T/l cuctembl Kak cpeaHue
3HAYCHHS BEIIMYMH, OIMCHIBAIONINX €€ Ha
MHKPOCKOIIMYECKOM YPOBHE

Hynesoe Hauano TepMOAMHAMUKH.
Camonpoun3sBodnbHas penakcanus T]]
CHCTEMBI K TEIJIOBOMY PAaBHOBECHIO

Mogens naeaabHOro ra3a B TCPMOANHAMHKE.
Ycaopus MMPUMCHUMOCTU 3TOM MOAEIH

60

61

VYpasuenue Menneneesa-Knamneiipona u
BBIPAKECHHE 11 BHYTPEHHEN SJHEPIrUU

BripaxkeHue 17151 BHyTpeHHEH sHepruu
OJIHOATOMHOTO HJI€aIbHOIO Tasa.
KBazucrtarnueckue u HecTaTUYECKHE
MIPOLIECCHI




DnemMeHTapHas paboTa B TEPMOAMHAMHUKE.

62 Beruncnenue paboTsl 1o rpaduky mpoiecca
Ha pV-auarpamme
Temonepenada Kak croco0d N3MEHEHUs

63 BHyTpeHHel sneprun Tl cucremsr 6e3
coBepIIeHHs pabOThI

64 KoHBek1us, TerIonpoBOAHOCTD, U3ITYICHUE
KonnuecTBo Tennorsl. TemioéMKoOCTh Tena.

65 VaenpHas 1 MOJIIpHAs TETJIOEMKOCTH
BEIIIECTBA. Y IeIbHAs TEIIOTA CrOPaHUs
TOILTMBA

66 Pacuér konmmvecTBa TETUIOTHI TIPH
TerJIonepeaye

67 [Tonsitue 06 amuabaTHOM mporecce. I1epBrrii
3aKOH TEPMOJIUHAMHUKHU
KonndecTBO TEIoTsl U paboTa Kak Mepbl

68 WU3MEHEHUs BHyTpeHHel sHeprun T/1
CUCTEMBI
Bropoii 3ak0H TepMOAMHAMUKH TSI

69 PaBHOBECHBIX U HEPABHOBECHBIX MPOIIECCOB.
HeobpaTumocTs TpUPOIHBIX TPOIECCOB
ITpuHIMIIBI AEHCTBUS TEMJIOBBIX MAIIMH.

70
KII,

71 MakcumansHoe 3nauenue KI1/I. [ukn Kapuo

72 Pemenne 3amay

73 DKOJIOTUIECKHUE ACTIEKTHI UCIIOIh30BaHUS

TEIUIOBEIX IBHTaTeleil. TemnoBoe




74

3arpsi3HEHHUE OKPYXKAIOIIEH cpeibl

Penrenue 3anau

75

O00011IeHNE U CUCTEMATU3AIMS 3HAHUN 110
teme "Tepmonunamuka. TenaoBbie MalIMHbI"

76

77

78

79

KonTtponbHast pabora o Teme
"Tepmonunamuka. TermioBble MalTuHbL"

[TapooOpa3oBanre U KOHIEHCAITUSA.
Ucnapenue u kunenue. Y nejibHasi TEIIOTa
napooopa3oBaHus

HacplilienHble 1 HEHACHIIEHHBIE MAPBI.
KadgecTBeHHas 3aBUCUMOCTD IIJIOTHOCTH U
JIABJICHUS HACBIIIEHHOTO Mapa OT
TEMIEPaTyphl, UX HE3ABUCUMOCTH OT 00bEMa
HACBIIIEHHOT0 Mapa. 3aBUCUMOCTh
TeMIEepaTypbl KUIICHUS OT IaBJIEHUS B
JKUJTKOCTH

BrnaxnocTs Bo3ayxa. AGCONMIOTHAS U
OTHOCHTEJIbHAS BIAKHOCTh

80

Pemenue 3agau

81

82

83

Teépnoe Teno. Kpucramnmueckue u
aMmopdHbIe Tena. AHU30TPOIHS CBOMCTB
KpUCTAJUIOB

[TnaBneHue u kpucTaun3anus. Y geapHas
TeruioTa riasiaeHus. Cyonumanus
Hedopmaruu TBEpAOTO Tena. PacTskenue u
cxarue. Casur. Monyins FOura. Ilpenen
ynpyrux aedopmaruii




TemoBoe paciiupeHue KUAKOCTEN U

84 TBEPABIX T€. AHFAPMOHMU3M TEIIOBBIX
KOJICOAHUI YaCTHII BEIIECTBA

85 [IpeobpazoBanue suepruu B (ha30BBIX
nepexojax

86 VYpaBHeHue TerIoBoro 6amaHca

87 Pemenue 3anau
[ToBepxHocTHOE HaTshKeHHUe. KanumisipHble

88 aBJieHUA. /aBieHune noa UCKpUBIECHHON
MOBEPXHOCTHIO JKUJIKOCTU. DopMyIna
Jlannaca
O06o011eHre U cucTeMaTu3alys 3HaHU| 0

89 TeMme "ArperaTHble COCTOSIHUS BEIIECTBA.
®dazoBble Iepexon"

90 KoHTtpoinbHas pabota 1o Teme "ArperarHoie
cocTtosHMs BenlecTBa. @a3zoBbie nepexoas”
DneKTpu3anus Tei U €€ MpOosiBJICHUSI.

o1 Onektpuueckuii 3apsi. [IBa Buaa
ANEKTPUUECKUX 3apsaaoB. [[poBoaHMKH,
JUAJIEKTPUKU U TTOITYIPOBOJHUKHI

92 DIeMEHTapHBIN JIEKTPUUECKUM 3apsia. 3aKoH
COXpaHEHUS dIEKTPUUECKOTO 3apsiia

93 Bzaumopencreue 3apanoB. Toueunsie
3apsasl. 3akoH Kynona

94 Pemenne 3amau

95 Onektpuueckoe nosie. Ero neiicteue Ha

OJICKTPHUYCCKUEC 3apsabl




Hanps>k€HHOCTD JIEKTPUYECKOTO MOJIS.
[TpoOubIii 3apsia. JIluaum HaNpsKEHHOCTH

% aNeKTpryecKoro nois. OgHopoaHoe
AJEKTPUUECKOE TI0JIC

97 [MoTeHIMaTBHOCTD AIIEKTPOCTATUIECKOTO
noJist. Pa3HOCTh MOTEHIIMAIOB U HANIPSDKCHUE
[TorennuanbHast SHEPrys 3apsiia B

98 aJeKTpocTaTuueckoM mose. [lorennman
IIEKTPOCTATUICCKOTO TIOJIS
CBsi3b HANTPSDKEHHOCTH TOJIST M PA3HOCTH

99 MOTEHIIMAJIOB IS JICKTPOCTATHIECKOTO
TOJIst

100 [TpuHIMIT CyTIepro3UIIMHU ITEKTPUICCKUX
oJIeH

101 Pemenue 3anau

102 [Tone Toueunoro 3apsaa. [lone paBHOMEPHO
3apsDKEHHOM Cepbl
[Tosne paBHOMEPHO 3apsHKEHHOTO TI0 00BEMY

103 mrapa. [lone paBHOMEpPHO 3apsKEHHOM
0ECKOHEUHOM! TIIOCKOCTH

104 [TpoBOAHUKH B AJIEKTPOCTATHYECKOM MOJIE.
VYcnoBue paBHOBECUS 3apsI0B

105 JIM3JIEKTPUKY | TTOJTYITPOBOIHUKHU B
AIIEKTPOCTATUIECKOM TIOJIe
Konnencarop. DI1eKTpOEMKOCTH

106 KOHJICHCATOPa. DICKTPOEMKOCTH ITIOCKOTO

KOHACHCATOpa




107

Hapannenbﬂoe COCAUHCHHNC KOHACHCATOPOB

HOCJ’IC,I[OB&TCJIBHOC COCOAUHCHUC

108
KOHJIEHCAaTOPOB

109 DHeprus 3apsHKeHHOT0 KOHJIGHcaTopa

110 Pemienue 3amau

111 JIBro>keHue 3apsiKEHHOW YacCTHUIIbI B
OJIHOPOJHOM 3JIEKTPUYECKOM T0JIe

112 Pemienue 3amau

113 O06o011eHre U cucTeMaTu3alys 3HaHU| 1o
TeMe "DnekTpuyeckoe nosue"”

114 KonTponbhas pabota no Teme
"DnekTpuueckoe mnoie"
Cwuiia Toka. [TocTostHHBIN TOK. Y CIIOBHS

115 CyILIECTBOBAHUS NTOCTOSTHHOTO
AIEKTPUUYECKOTO TOKA

116 Wcrounuku Toka. Hanpsixenne u 3/1C

117 3akoH OMa JJ1 y4acTKa LEMH.
DIIEKTPUUECKOE CONIPOTUBIICHUE
3aBUCHUMOCTH COTIPOTUBIICHHUS OJHOPOIHOTO

118 MPOBOJHUKA OT €T0 JJIMHBI U TJIOIIAIN
MONEPEYHOI0 CEYEHUS

119 VY enpHOE COMPOTURIICHHUE BEIIECTBA.
Pemenue 3agau

120 [TocnenosarenvHoOE, MapaienbHOE,
CMEIIaHHOE COEIMHEHNE MTPOBOIHUKOB

121 Pacuér pa3BeTBIEHHBIX MIEKTPUUECKUX




neneii. [IpaBuna Kupxroda

122 Pemenue 3amau 1

123 Pabora anekrpuyeckoro Toka. 3akoH J[xoys 1
—Jlenna

124 Pemienue 3amau 1

125 Mo1HOCTh 371eKTpUYecKoro Toka. Termnonas 1
MOIIIHOCTb, BbIJIETIsieMasi Ha PE3UCTOpe

126 Pemenue 3amau 1

197 OJ1C 1 BHyTpEeHHEE CONPOTUBIICHUE 1
HMCTOYHHKA TOKA

128 3axon OMa A5 OJTHOM (3aMKHYTOM) 1
AIEKTPUUYECKOI 1Ienn

129 Pemenwue 3amau 1

130 MOoUHOCTh UCTOYHHKA TOKA 1

131 KopoTtkoe 3ambikanne 1

132 KonpneHncarop B 11enu NocTOSIHHOTO TOKa 1

133 Pemenue 3amau 1

134 Pemenne 3amag no reme "llocTostHHBIN 1
ANEKTPUIECKUIN TOK"

135 Pemenne 3apau no reme "IlocTostHHBINM 1
ANEKTPUIECKUIN TOK"

136 Pemenne 3anau no reme "IlocTostHHBIM 1
ANEKTPUUECKUI TOK"

137 O0001eHne 1 cucTeMaTU3aIMs 3HAHUHN 110 1
teMe "[10CTOSAHHBIN IIEKTPUYECKUi TOK"

138 KonTtponbHas padora o Teme "[locTostHHBIIHI 1




139

140

ANEKTPUUECKUN TOK"

DneKTpuuecKas MPOBOJUMOCTh PA3IUYHBIX
BEILIECTB. DJICKTPUUYECKUIN TOK B METaslax.
CBepXInpoBOAUMOCTh

DJIEKTPUUYECKUI TOK B pacTBOpax U

paciuiaBax 3JeKTpoJIuToB. 3akoHbl Dapaes
JUTSL 3JICKTPOIIHN3a

141

DneKTpuueckuil Tok B razax. [lnasma

142

143

DNEKTpUYECKUH TOK B BaKkyyMe. BakyymHble
puOopbI

BHGKTpI/I‘IeCKI/Iﬁ TOK B IIOJIYIIPOBOAHHUKAX

144

145

[HonynpoBoaHKUKOBBIE TPUOOPHI

dusnueckuil NpakKTUKYM 10 TEMe
"H3mepenue cuiibl TOKA U HAIPSKEHUS B
LENU OCTOSIHHOT'O TOKa P MOMOILHU
AQHAJIOTOBBIX U IH(PPOBHIX U3MEPUTEIHEHBIX
npuOopoB" uian "3HaAKOMCTBO ¢ IUPPOBOI
naboparopueit o pusuke. [Ipumepsr
U3MepeHus: GU3NUECKUX BETUUUH MPH
MOMOIIIM KOMITBIOTEPHBIX 1aTYUKOB"

146

®uznyeckuil npakTukyM 1o teme "M3ydyenue
HEPaBHOMEPHOT'O JABM)KEHHUS C IIEJIbIO
OTpeieJICHUsI MTHOBEHHOM cKOopocTH"

147

Pu3nUeCcKuil IPAKTUKYM I10 TEME
"N3mepenune ycKopeHus Nnpu
MPSIMOJIMHETHOM PaBHOYCKOPEHHOM
JIBMKEHWH 110 HAKJIOHHOHN MIOCKOCTH' MITH




148

149

"HccnenoBaHue 3aBUCUMOCTH IIyTH OT
BPEMEHU IIPU PABHOYCKOPEHHOM JIBIDKEHHAHN'"
Y

DuU3nYeCKU MPAKTUKYM 10 TEME
"3mepenue yCKOpeHHst CBOOOIHOTO
nafeHus" win "M3ydeHue ABUKEHUS Tela,
OpOLIEHHOTO TOPU30HTAIBHO"

®dusznyeckuil mpakTukyM no reme "M3ydyenue
JBUKEHHS TeJIa 110 OKPY>KHOCTH C
MOCTOSIHHOM 10 MOJYJIF0 CKOPOCTBIO" MU
"UccnenoBanue 3aBUCUMOCTH TepUoa
oOpamieHnss KOHMYECKOT0 MasiTHUKA OT €T0
napameTpoB"”

150

dusnueckuil NpakKTUKYM 10 TeMe
"N3mepeHue paBHOAECHCTBYIOIIEH CUIIbI IPU
JBUKEHUH OpYyCKa 110 HaKJIOHHOM
wiockocTi" wnu "lIpoBepka runoressl o
HE3aBHCHMOCTH BPEMEHHU JIBHXKEHHUS Opycka
10 HaKJIOHHOM TUIOCKOCTH Ha 3aJJaHHOE
paccTostHUE OT €ro Macchl”

151

152

Pu3NYecKuil TPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTH CUIT
YIPYTOCTH, BOSHUKAIOIINX B IPYKUHE U
pe3sMHOBOM 00pasiie, oT ux aedopmaruu”
iy "M3ydenne NBUKEHUS CUCTEMBI Tell,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON uepes
n€rkuii 610K"

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"U3mepenue kodpuiienTa TpeHus no




BEJIMYMHE YTIIOBOTO KO3 PHIMEeHTa
3aBucumoctu Frp(N)" wu "UccnenoBanue
JBIDKEHUS OpycKa 110 HaKJIOHHOM TIOCKOCTH
C IEpeMEHHBIM KO3 UIIUEHTOM TpeHUs"
unu "M3yueHne NBUKEHUS Tpy3a Ha Bay C
TpeHuem"

153

154

Pu3N4eCKu IPAKTUKYM 110 TEME
"UccnenoBanue yciaoBU paBHOBECHS
TBEPJOTrO TEJIa, UMEIOILETO OCh BpaueHus"
i "KoHcTpyrpoBaHue KpOHIITEHHOB U
pacuér cuit ynpyroctu" win "U3yuenue
YCTOMUYMBOCTU TBEPJOTO TENA, UMEIOIIETO
TJI0IIAJh OTIOPHI"

dusnueckuil NpakKTUKYM 10 TeMe
"N3mepenue uMiryibca Tesa o TOpMO3HOMY
nytu" uinu "M3Mepenue cuibl T4, CKOPOCTH
MO/JIENIN SJICKTPOMOOUIIS U MOIITHOCTH CHJIBI
Tarn" win "CpaBHEHHE U3MEHEHMS UMITYJIbCa
TeJa C UMITYJIbCOM CHJIBI" WIIH
"HccnenoBanue coxpaHeHUs! UMITYJbca MpU
yrnpyrom Bzaumoercteun" unu "Usmepenue
KMHETUYECKOW YHEPTUH TeJla 110 TOPMO3ZHOMY

nyTH

155

®uznyeckuil npakTukyM 1o teme "M3ydyenue
MU30TEPMHUYECKOTO TIporiecca (PEKOMEHI0BaHO
UCIob30Banue nudposoit taboparopun)"
win "V3ydenue u30X0pHOTo rnporecca’ uin
"N3yuenue nzobapHoro npouecca" uiu




156

"IIpoBepka ypaBHEHUs COCTOSTHUSA"

DuU3nYeCKui MPAKTUKYM 110 TEME
"U3Mepenue yenbHOM TeII0EMKOCTUH" UiTn
"UccnenoBanue mpoliiecca OCThIBaHUS
BemiecTBa" win "VccnenoBanue aanadbaTHOTO
npouecca" win "N3yueHre B3auMOCBsI3U
SHEPTUU MEKMOJIEKYIISIPHOTO
B3aMMOJICHCTBYS U TEMIIEPATYPbl KUIICHUS
JKUOKOCTENR"

157

158

®uznyeckuil npakTukym no teme "M3ydyenue
3aKOHOMEPHOCTEH HCTIapeHusl )KUIKOCTeH"
i "M3mepenue yaenbHOM TemIOThI
m1aBieHus abaa" win "M3yueHue cBOMCTB
HAaCBIEHHBIX MapoB" i "M3mepenue
a0COIOTHON BIQXKHOCTH BO3/1yXa U OLIEHKA
Macchl mapoB B omeleHun". Mamepenue
Kod(uUIlMeHTa TOBEPXHOCTHOTO HATSHKEHUS

Pu3n4eCKU IPAKTUKYM I10 TEME
"HaO:xnroieHue npeBpalieHus SHepruu
3apsKEHHOTO KOHIEHCATOPa B YHEPTHIO
u3ydeHus ceeroguona” ninu "Mzydenne
IIPOTEKAHUs TOKA B LIETIH, COJEpIKalLeH
KoHAeHcarop" unu "Pacnipenenenue
PA3HOCTH MOTEHIMATIOB (HAPSKEHUS) TIPU
[0CJIEI0BATEIBHOM COEIMHEHUN
KOHJICHCAaTOPOB"

159

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"UccneqoBanue CMENIAaHHOTO COSTUHEHUS




pe3ucropoB” nnu "M3mepeHue yaenapHOro
COINPOTUBIICHUS IPOBOJHUKOB" WK
"HccnenoBaHue 3aBUCUMOCTH CUIIBI TOKA OT
HaNpsDKEHUs AJ1S JIaMIIbl HaKaJTuBaHUs"

160

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"Habnronenue aniekrponuza’ wiu
"N3mepenue 3apsiia 0OJHOBAJIEHTHOIO HOHA"
nind "UcciaenoBanue 3aBUCUMOCTU
COTIPOTHUBIICHUS TEPMOPE3UCTOPA OT
temriepaTypbl” uinu "CHATHE BOJBT-
aMIIEPHOM XapaKTEepUCTUKHU auoaa"

161

PesepBHeIit ypok. O000IICHHE 1
cUCTeMaTH3allHs 3HAHUH 110 TeME
"KunemaTtuka"

162

PesepBHeIit ypok. O600IICHHE 1
cHCTEeMaTH3aIlKs 3HAHUH 110 TeMe
"lunamuka"

163

164

165

PesepBHelit ypok. O6001IeHNE U
cucreMarusanus 3Hagui mo teme "Craruka
TBep0ro Tena'

PesepBuslit ypok. O60011eHNE U
cHUCTeMaTH3alis 3HaHui 1o TeMe "3aKOHEI
COXpaHEHHUs B MEXaHUKE"

PesepBuslit ypok. O600111eHNE U
cucTeMaTu3aims 3HaHui mo treMe "OCHOBEI
MOJIEKYJIIPHO-KUHETUYECKOU Teopun"

166

Peseprubrit ypok. O6001eHIE U
cucreMatTu3anus 3HAHUH 110 TEME




"Tepmonunamuka. TenioBble MaTUHBL"

PesepBHbIil ypok. O0001ICHHE U
167 cucTeMaTH3alys 3HaHUM 110 Teme 1
"ArperatHble cocTosiHUS BelecTBa. da3oBbie

nepexonl"

PesepBHbIil ypok. O0001ICHHE U
168 cHUCTEeMaTH3aIus 3HAaHUH 110 TeMe 1
"DnekTpuueckoe nose"

PesepBHeIit ypok. O600IICHHE 1

169 CUCTEMATH3AaLHA 3HAHUH 110 TEME 1
"[TocTOAHHBIN NEKTPUUECKUN TOK"

PesepBHeIit ypok. O600IICHHE 1

cucteMaTH3anus 3HaHuil mo teme "Toku B
170 "T 1
pa3Iu4HbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170

16




