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MHNOACHUTEJBHASA 3AIINCKA
[Iporpamma mo ¢u3uke Ha ypoBHE cpeaHero oomero odpa3zoBaHus pa3paboTaHa Ha
OCHOBE TIOJOXKEHUH W TpeOOBAaHUN K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa3zoBaTeIbHOMN
nporpammel, npenacraBieHHbIx B I'OC COO, a Taxke ¢ yd€rom denepaibHOM pabodeit
nporpaMmbl  BoctiuTtaHusi U KoHnenuuu mnpenofaBaHusi ydeObHoro mnpenmera «®Pusuka» B
oOpa3oBaTeNnbHbIX opraHusauusix Poccuiickoii @exnepanuyu, pealu3ylOIUX OCHOBHBIE
00pa30BaTeIbHbIE IPOTrPAMMBI.

[Iporpamma 1o ¢Qusuke ompegenser o0sA3aTeIbHOE MPEIMETHOE COJAEp)KaHUE,
YCTaHaBIMBAET PEKOMEHIYEeMYIO IOCIEN0BATeIbHOCTh M3YyYEHHUS TEM U Pa3/esoB y4eOHOTo
npeaMera ¢ y4€TOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3EH, JIOTMKH Y4eOHOTO
mporecca, BO3PAaCTHBIX oOcoOeHHOcTel oOywaromuxcs. [Iporpamma mo Qusuke maér
MpEJICTaBICHUE O LENIX, COJAepKaHUM, OOIIel cTpaTeruu OoO0y4YeHHs, BOCOUTAHUS U Pa3BUTHS
oOyJaromuxcs cpecTBamMu yueoHoro npeamera «Pusnkay» Ha yriIyOJIEHHOM YpPOBHE.

N3yuenne kypca (QU3UKK YrIIyOJEHHOTO YPOBHSA TIO3BOJIIET pPEATM30BaTh 3a7adul
po(hecCHOHANBHOM OpPHEHTAllMU, HApaBJICHO Ha CO3JaHME YCIOBUN JUIsl MPOSIBICHUSI CBOUX
WHTEIJICKTYadTbHBIX W TBOPUYECKHUX CIOCOOHOCTEH KaXKIbIM OOYYaroIIMMCS, KOTOpbIE
HEOOXOMUMBI JUIsl TMPOJOJDKEHUS o0pa3oBaHHMsl B  OpraHM3alisaX MpOoQPecCHOHAIBHOTO
00pa30BaHus MO Pa3IMYHBIM PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIIEIIHATbHOCTSIM.

B mporpamme mo ¢usuke onpenensrorcs IUTAHUPYEMbIE pe3yJabTaThl OCBOCHHUS Kypca
¢bu3MKK Ha YypOBHE CpelHero oO0mero oOpa3oBaHUs: JHYHOCTHBIC, MeETaNpeIMETHbIC,
npeaMeTHele (Ha yriayOnéHHoM ypoBHe). HaydHo-mMeTononorunueckoil oCHoOBOM Al pa3paboTKu
TpeOOBaHUI K JIMYHOCTHBIM, METAalpeIMETHbIM U IPEAMETHBIM pe3yJibTaTaM 00ydarommxcs,
OCBOMBIIIUX ITPOrpaMMy 1Mo (PU3HKE Ha YPOBHE CPEAHETO 0011ero oOpa3oBaHus Ha YTIyOJIEHHOM
YPOBHE, SIBIIETCSA CUCTEMHO-AEATEILHOCTHBIN MOAXO.

[Tporpamma o ¢pu3nKe BKIOYAET:

IUTAaHUPYEMbIE pe3yNbTaThl OCBOEHHUS Kypca (U3MKU Ha YIrIyOJEHHOM ypOBHE, B TOM
YHClie IPeIMETHbIE PE3yIbTaThl IO rojlaM O0yUYeHUs;

coJiepkaHue yueOHoro npeamera «Pu3ukay mo rogaM o0ydeHusl.

[TporpamMa 1o Qu3uKe HMEeT MPUMEPHBI XapakTep M MOXET ObITh HCHOJIb30BAaHA
YUUTEISIMU (PU3UKU [T COCTABJIEHUSI CBOUX PabOUUX NMPOTrpaMM.

[IporpaMmMa 10 (u3MKEe HE CKOBBIBA€T TBOPYECKYIO HWHUIMATUBY Yy4WuTelIeH U
IIPEIOCTABISAET BO3MOXHOCTH JUIsl pEajM3alyd Pa3IMUHBIX METOJMYECKHMX TOIXOIO0B K
npenojiaBaHuio (U3UKKM Ha YriyOJNEHHOM YPOBHE NpPU YCIOBHUU COXPAaHEHHs 00s3aTeIbHOMN
YacTH COJIEpP KaHUs Kypca.

®dusnka Kak HayKa 0 HanboJiee 00IMX 3aKOHAX MPUPOJIBI, BBICTYIIAas B KAUe€CTBE YIEOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIQJ B CHUCTEMY 3HaHUH 00 OKpyXKarolieM MHpe.
[IkonbHBIA Kypc (QU3MKH — CHCTEMOOOPA3yIOUIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBJICHUI, N3y4aeMbIX
Xumuel, ouonoruel, ¢usmdeckoit reorpadueir u acrponomueit. Mcnonp3oBaHue W akTHUBHOE
npUMeHeHHe (U3UYECKUX 3HAHUI OMpEeAeTHIO XapakTep M OypHOe pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUH B cdepe SHEpPreTHKH, TPAHCIOpTa, OCBOSHHS KOCMOCa, MOJYy4YeHHS HOBBIX
MaTepuaJioB C 3aJaHHBIMH CBOWCTBaMH. M3yueHune ¢GU3MKKA BHOCHUT OCHOBHOM BKJIaa B
GbopMHpOBaHHE €CTECTBEHHO-HAYYHOW KapTUHBI MHpa oOydarmierocs, B (QopMupoBaHue
YMEHHI IPUMEHATh HAYIHBIN METOJ MMO3HAHUS TIPU BHITIOJTHEHUH UMHU Y4EOHBIX HCCIICIOBAHUH.

B ocHOBY kypca (hu3uKu Ha ypOBHE CpEIHETr0 OOMIero 0O0pa3oBaHUs MOJIOKEH PsII UICH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.



Hoesn yenocmnocmu. B cOOTBETCTBUU C HEM KYPC SBIISIETCS JIOTHYECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3fesioB (PM3UKH, BKIIOYACT KaK BOMPOCHI KIIACCHUYECKOW, TaK U
COBPEMEHHOM (DU3UKH.

Hoea czenmepanuzayuu. B cooTBEeTCTBUM ¢ HEHl MaTepuan Kypca (Gu3MKH OO0BEAMHEH
BOKpYT (u3nueckux Teopuil. Benymmm B kypce siBisiercss (OpMUpPOBAHHME MPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE peanuzanus npeanojgaraet UCIoJib30BaHUE TyMaHUTApPHOTO
noTeHuuana (U3n4ecKoil HayKu, OCMBICIICHHE CBSI3M Pa3BUTHS (PU3UKU C pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U YKOJIOTUYECKUMU TIpoOIeMamMH.

Hoess npuxnaonou nanpasirennocmu. Kypc ¢dusuku  yromyOn€HHoro  ypoBHS
IperoiaraeT 3HakOMCTBO C IIMPOKUM KPYTOM TEXHHYECKUX M TEXHOJIOTUYECKUX MPUIOKECHUI
M3YYEHHBIX TEOPH U 3aKOHOB. [Ipu 3TOM paccMaTpUBaIOTCS Ha YPOBHE OOIIMX MPEACTaBICHUN
U COBpEMEHHbIE TEXHUYECKUE YCTPONUCTBA, U TEXHOJIOTHH.

Hoea »3rKkonozuzayuu peanusyercs IMOCPEACTBOM BBEICHHS DIIEMEHTOB COJCpIKaHUS,
NOCBANIEHHBIX JKOJIOTMYECKHM MpoOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CYKIeHHsI MPoOJIeM paluoHaIFHOTO MPUPOAOIIOIB30BAHUS U
9KOJIOTHYECKOl 06€30MacHOCTH.

OcBoeHue conepkKaHus MPOrpaMMBl 10 (PU3UKE TOJHKHO OBITH OCTPOSHO HA MPUHITUIIAX
CHCTEMHO-AEATEIBHOCTHOTO moaxo/a. st GU3uKy peann3anus 3TUX MPUHIUIIOB Oa3upyeTcs Ha
UCIIOJIb30BAaHUU CAMOCTOSATEIBHOTO HKCIEPHUMEHTa KaK MOCTOSHHO AecTBYIoHero (axrtopa
yuyebHoro mponecca. [l yrayOi€HHOro YpOBHA — 3TO CHCTEMa CaMOCTOSTENIBHOTO
YUEHHYECKOTO OSKCIIEPUMEHTa, BKIIOUYAIOMIETO (PPOHTANBHBIE YYEHHYECKHE OIBITH  IPH
M3YYEHHH HOBOTO MaTepuaia, jlaboparopHble paboThl W paboThl mnpakTukyma. Ilpu 3tom
BO3MOXHBI /IBa crioco0a peain3aluu pU3HMUECKoro MpakTHKyma. B mepBom ciydyae MpakTUKyM
npoBoauTcs au00 B koHue 10 u 11 kmaccoB, mub0 mMocie MEpBOrO M BTOPOTO IMOJIYTOJUM B
KaKJIOM U3 3TUX KiaccoB. BTopoii crmocod — 3To mHTerpanus padoT NMpakTUKymMa B CHCTEMY
71a00paTOpHBIX paboOT, KOTOPHIE MPOBOMATCS B Mpollecce u3ydeHus paszzaena (temsl). [Ipu sTom
noJ paboTamMH NMPaKTUKyMa MOHUMAETCsl CAMOCTOATENbHOE MCCIIEJ0BAHNE, KOTOPOE MPOBOAUTCS
M0 PYKOBOJCTBY CBEPHYTOT0, 000OIIEHHOTO BUAA O€3 MOMIAroBOil HHCTPYKIIHH.

B nporpamme o ¢usuke crucrema yueHHYECKOTO YKCIEPUMEHTa, Ja00paTOpPHBIX paboT U
NPaKTUKyMa MPEJICTaBIIeHa €NHBIM MTepeYHeM. BBIOOp TeMaTHKH [Tt 3TUX BHIIOB YICHUYECKUX
NPaKTUYECKUX PAabOT OCYLIECTBISETCS YY4aCTHHUKAMH 00pa3oBaTeIbHOIO Ipoliecca MCXOIs U3
0COOEHHOCTEH MOYypOYHOro IUIAHUPOBAHHUS M OCHalleHWs Kabuneta ¢usuku. Ilpu sTOM
o0ecrieynBaeTcsl OBNAJICHUE OOYYAIONIMMHCS YMEHHUSIMH TIPOBOAHTH TIPSMBbIE M KOCBEHHBIC
U3MEPEHUs], MCCICOBAHUS 3aBHUCHUMOCTEH (M3NYECKUX BEIWYMH M TIOCTAHOBKY OITBITOB IO
IPOBEPKE MPEUIOKEHHBIX THUITOTES.

Bonbioe BHUMaHuE yenseTcsl peleHHI0 pacu€éTHBIX U KadyecTBEHHBIX 3a1ad. [lpu sTom
JUTT PacYETHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 33[a4d C SIBHO 3aJaHHON WM HESIBHO 3a/IaHHOU
(GU3NIECKOil MOJIENBIO, TTO3BOJISIONINE TPUMEHSITh U3yYCHHbBIE 3aKOHBI U 3aKOHOMEPHOCTH Kak
U3 OJIHOTO pa3liena Kypca, TaKk U MHTErpupysl NpUMEHEHHE 3HaHUHM U3 pa3HbIX pasnenoB. Jlms
Ka4eCTBEHHBIX 3a/lay IMPHOPUTETOM SBISIIOTCA 3aJaHMs Ha OOBsICHEHUE/Tpe/IcKa3aHue
MpOTEeKaHUs (U3UYECKUX SIBJICHUH M TMPOIIECCOB B OKPYXKAIOIICH XU3HH, TPEOYIOIIHEe BHIOOpA
buznyecKoil MoAenu Al CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanmsimu PI'OC COO k MaTepHalbHO-TEXHUYECKOMY
o0ecrieyeHnI0 y4eOHOro mpouecca Kype (pu3uku yriayOi€HHOrO ypOBHS HA YPOBHE CpEIHEro
obmero o0Opa3oBaHUs JIOJDKEH HM3y4aThCsl B YCJIOBHSX TMpeaMeTHOro kabunera. B kaOuHere



(GU3UKA TOJDKHO OBITH HE0OX0aMMOe JabopaTopHOE 000PYIOBAHUE JJISI BHIMTOJTHEHUS YKA3aHHBIX
B IIporpaMMe 1o (pu3KKe Y4eHHUECKHUX OIBITOB, Ja0OpaTOPHBIX padOT M paboOT MpaKTUKyMa, a
TaKXe JIEMOHCTPAIIMOHHOE 000pyI0BaHHE.

JleMoHCTpauMoOHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUU C IHPHUHLUIIOM
MUHMMAaJIbHON JOCTATOYHOCTH M 00ECIEeYMBAET IOCTAHOBKY IEPEUMCIEHHBIX B IIpOrpamMMme I10
¢u3uKe KIIOYEBBIX JEMOHCTPALMH JUIsI WCCIEIOBAHUS HM3y4aeMbIX SIBJICHUH M IPOLECCOB,
OIMIUPHYECKUX U (PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHCHHA.

JlaGopaTtopHoe 00OpyAOBaHUE AJIS YYEHMUYECKHX IMPAKTHUECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMILIEKTOB M OO€cCleuMBaeTcsi B pacyére OJAHOTO KOMIUIEKTAa Ha JBYX
oOyyaromuxcs. Temarndeckue KOMIUIEKTHI JIabOpaTOpHOrO OO0OpYyIOBaHUS JOJKHBI OBITH
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX U IIU(PPOBBIX MPHUOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU LIENIIMU U3Y4Y€HUs GUUKU B 0011IeM 00pa30BaHUHU SABIISIFOTCS:

¢dbopMHpoBaHKE UHTEPECA U CTPEMIICHUS! 00YUAIOMIMXCS K HAYYHOMY M3YYEHHUIO TTPUPOIHI,
pa3BUTHE UX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;

pa3sBUTHE MPEACTaBIEHUH O HAyyHOM METOJe IMO3HaHMA M (OPMHUPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOILEHHS K OKPY)KAIOLIUM SIBJICHUSIM;

dbopMHEpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yibTaTa M3yYeHHs OCHOB CTPOCHUS
MaTepuu U GyHAAMEHTATBHBIX 3aKOHOB (PH3HKH;

dopmHpoBaHUEe YMEHMH OOBSCHATH SIBIECHUS C UCIOJIb30BaHUEM (DU3MYECKMX 3HAHUU U
HaYYHBIX JI0Ka3aTeJIbCTB;

(dbopMHpOBaHUE TIPEACTABICHUH O pOJM (U3UKU ISl Pa3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

pa3sBUTHE TMPEJICTaBIEHUH O BO3MOXHBIX cdepax Oyaymed mnpodeccuoHaIbHON
JeSITeIbHOCTH, CBSI3aHHBIX C (DPU3MKOM, MOJIrOTOBKA K JaybHeilleMy OOy4yeHHMIO B 3TOM
HaIpaBJICHUH.

JocTikeHne 3TUX menel o0ecrieyrBaeTcsl pelieHneM CIEAYIONMX 3a7ad B Ipolecce
U3ydeHHs Kypca GU3MKU Ha YpOBHE CpeHero o0miero oopa3oBaHusi:

npuoOpeTeHre cucTeMbl 3HaHUH 00 00X (PU3MYECKMX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPHSIX, BKIIIOYAsT MEXAHUKY, MOJIEKYJSIPHYIO (PH3UKY, SJIEKTPOJINHAMUKY, KBAHTOBYIO (DU3HKY
U 3JIEMEHTHI acTPOU3HKH;

dbopmMHpoBaHHE YMEHUI TPUMEHATh TEOPETHUECKUE 3HAHUS IS O0BSICHEHUS (PU3NIECKUX
SIBJICHUH B TIPUPOJIE U JUIS IPUHATHUS MPAKTHUECKUX PELICHUH B MOBCEIHEBHON )KU3HU;

OCBOCHHE CITIOCOOOB PEIICHUS PA3IMIHBIX 33/1a4 C SBHO 33JaHHOW (U3UIECKON MOJIEIBIO,
3a7a4, IOAPa3yMEBAIONINX CAMOCTOSITENIFHOE CO3/aHue (QU3UYECKOW MOJIENH, aJeKBaTHOU
YCIIOBUSM 33Jlau¥, B TOM YHCJIE 33]]a4 HH)KEHEPHOTO XapaKTepa;

NOHMMaHue (PU3UYECKHMX OCHOB M IPHHLUIOB JEHCTBUA TEXHUYECKHUX YCTPOWCTB U
TEXHOJIOTUIECKUX MPOIECCOB, X BIUSHUS Ha OKPYKAIOIIYIO CPENY;

OBJIQJICHUE METOJaMH CaMOCTOSITEIFHOTO IUIAHWPOBAaHUS W TPOBEACHUS (DU3MUECKHUX
HKCIEPUMEHTOB, aHaJM3a M WHTEpHpeTalud HHPOPMALUHU, ONpPENEICHUsI JIOCTOBEPHOCTH
MOJIy4EHHOTO Pe3ysbTara;

CO3/IaHUE YCJIOBUM ISl Pa3BUTHUS YMEHHUN MPOEKTHO-UCCIEAOBATEIbCKON, TBOPUYECKOM
NeSITEIbHOCTH;

pa3BUTHE UHTEpeca K cepaM npodecCHoHANbHOM NesITeIbHOCTH, CBI3aHHON C (PU3UKOM.

B coorBerctBun ¢ TpeboBanmsiMu PI'OC COO yrinyOnéHHBIH ypOBEHb H3YyUEHHS
yaeOHoro mnpenMera «®Dus3mka» Ha YpOBHE CpeAHEro oO0Iero oOpa3oBaHUs BBIOMpaETCs



00yJaronMMucs, TUIAHUPYIOMMMH TIPOJIOJDKEHHE 00pa30BaHUs 1O CIEIHATBHOCTIM (PU3HUKO-
TEXHHYECKOTO TPOUIISL.

Ha usydenne pusuku (yrimyOnéHHBIN ypOBEHB) HA YPOBHE CPEAHETO O0IIEro 00pa3oBaHuUs
otBoautcs B 10 kiacce — 170 yacoB (5 yacoB B HEACIIO),

[Ipennaraemslii B mporpamme 1o Gu3mke nepedeHsb J1adopaTOPHBIX U MPAKTUYECKUX padboT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTENb JIElaeT BbIOOp MpPOBEACHUS J1a0OpaTOpHBIX padoT U
OTIBITOB C YU4ETOM MHIUBUAYAIBHBIX OCOOCHHOCTEH 00yJaroIuxc

COILEPKAHUE OBYYEHUSA
10 KJIACC

Pa3nen 1. Hayunblii MeTO MO3HAHNS IPUPOBI.

Ousuka — (yHIaMEHTaNbHAas Hayka o mpupoje. HaydHblii METOA MO3HAHHUS U METOMbI
uccienoBaHus PU3NYECKUX SIBICHUM.

DKCTHepUMEHT U Teopus B Mpoliecce Mo3HaHusl Npuposl. Habmoaenue u sKCriepruMenT B
¢dusuke.

Crioco0b1 m3MepeHns (U3NYECKUX BEIUYMH (QHAJIOTOBBIE U IU(PPOBBIE H3MEPUTEIHHBIC
puOOpPbI, KOMIIBIOTEPHBIEC JATYUKOBBIE CUCTEMBI).

[Torpemrnoctu u3MepeHuil Gu3ndeckux BeIu4rH (a0CONIOTHAS U OTHOCUTENbHAS).

MonenupoBanue (U3NYECKUX SBICHUNA M MPOLECCOB (MaTepuanbHas TOYKA, aOCOIIOTHO
TBEP/0E TEJI0, UJIeaIbHAsl )KUJKOCTh, UJI€ANIbHBIN T'a3, TOUeUHbIN 3apsan). [ unoresa. duznueckuit
3aKOH, TPaHULbI €ro NpUMEHUMOCTH. Du3nueckas Teopusl.

Ponme u mecto ¢u3uku B (QOpMHPOBAHMH COBPEMEHHON Hay4yHOM KapTHHBI MHpa, B
MPAKTUYECKOMN AESITEIbHOCTH JIIOIEH.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

W3MmepeHne cCuibl TOKa M HaNpsOKEHUS B LENHM IOCTOSHHOTO TOKa IPH IIOMOIIH
aHaJIOTOBBIX U IU(POBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HakoMCcTBO ¢ 1M poBoil 1aboparopueit no ¢usuke. [Ipumeps! n3mMepeHuss PU3NIECKUX
BEJIMYMH IIPU TOMOLIY KOMITbIOTEPHBIX JATYHKOB.

Pasznea 2. MexaHuKa.

Tema 1. Kunemamuka.

Mexanuueckoe aABMKEeHHE. OTHOCHUTENBHOCTh MEXaHMYecKoro JBuxkeHus. Cucrema
OTCYETA.

[Tpsmas 1 oOpaTHas 3a1a4l MEXaHUKU.

Paguyc-BekTOp MaTepHanbHOM TOUYKM, €r0 IMPOEKIMH Ha OCH CHCTEMBbl KOOpPJAUHAT.
Tpaexropus.

[lepemenienne, CKOpPOCTh (CpeAHssl CKOPOCTb, MTHOBEHHAas CKOpPOCTb) M YCKOpEHHE
MaTepUaibHOW TOYKH, UX MPOEKIUH HAa OCH CHUCTEMBbl KOOpAMHAT. CII0KEHUE NEpEMEIEHUN U
CJI0KEHHE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHENHOE JBH)KEHUE. 3aBUCUMOCTh KOOPIMHAT,
CKOPOCTH, YCKOPEHUS U MMYTH MaTepUaIbHON TOYKU OT BPEMEHH U UX rpaduKu.

CBobosnHoe majeHue. YCKOpeHHe CBOOOJHOro majaeHus. J[BuxeHue Tena, OpOIICHHOTO
IIOJ1 YIJIOM K TOPU30HTY. 3aBUCHMOCTb KOOPJINHAT, CKOPOCTU M YCKOPEHMSI MAaTEPUAIbHOM TOUKHU
OT BPEMEHH M MX IPaPUKH.

KpuBonunelinoe nBuxeHue. J[BuxeHne MaTepruaaibHOM TOUYKH 10 OKPYKHOCTH. YTJoBas 1
auHelHas ckopocTh. llepmon u wacrora oOpamienus. LlenTpocTpemurensHoe (HOpMaiIbHOE),
KacaTeJbHOE (TaHMC€HIIMAIIBHOE) U TIOJTHOE YCKOPEHUE MAaTEPUAIbHOM TOUKH.



TexHHUYeCKHE YCTPONCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: CHUAOMETDP, ABHKCHHE
CHapsI0B, LIETIHBIE, IECTepEHYATHIC U peMEHHBIE NTepeadn, CKOPOCTHBIE TU(THI.

Hemoncmpayuu.

Mogenb cucTeMsl OTCUETA, HIUTFOCTPALUS KUHEMAaTHUYECKUX XapaKTEPUCTUK IBHKCHUS.

CrocoObl UCCIIENOBAHUS IBUKECHUN.

NrocTpanus npeneabHoro nepexona U isMepeHue MrHOBEHHOM CKOPOCTH.

[IpeoOpazoBanue IBUKEHHM C UCTIOIb30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKCHHOM IIPOCTPAHCTBE.

HaOnronenue nBuxeHus Tena, OpOoIEHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

Hamnpasnenue ckopocTy py JBUYKEHUHU 110 OKPYKHOCTH.

[IpeoOpazoBanue yriioBoi CKOPOCTH B PEIYKTOPE.

CpaBHeHue myTeil, TpaeKTOpUM, CKOPOCTEW IBHKEHHUS OJHOTO U TOT'O K€ Tella B Pa3HBIX
CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3yuenne HepaBHOMEPHOTO IBU>KEHMS C LIEJIBIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

W3MmepeHne ycKOpeHUsi TIpu MPSAMOJIMHEHHOM PaBHOYCKOPEHHOM JABM)KEHHU 11O
HAKJIOHHOM INIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH IIPU PABHOYCKOPEHHOM JBUKEHUU.

N3mepeHune yckopeHusi CBOOOAHOIO MajieHus (PEKOMEHJ0BAHO HCII0JIb30BaHNE LU(POBOH
nabopaTopun).

N3yueHue NBMXKEHUS Teja, OpOLIEHHOI0 ropu30HTaNbHO. [IpoBepka rumoTessl o npsmMon
MIPONOPLUMOHAIBHON 3aBUCUMOCTH MEXKAY AAIBHOCTBIO MOJIETA U HAYAJIBHOM CKOPOCTBIO TEJIA.

N3yuenune aBMKEHUS Tea M0 OKPYKHOCTH C TIOCTOSSHHOM IO MOJTYJIIFO CKOPOCTBIO.

HccnenoBanue 3aBUCHMMOCTH MEpHOAA OOpalleHuss KOHHMYECKOTrO0 MasTHHKAa OT €ro
I1apaMeTpoB.

Tema 2. /lunamuxa.

Ilepseiit 3akoH HproToHa. MHepunanbHble cucteMsl oTcuéTa. [IpUHIMI OTHOCHTEIBHOCTH
["anunes. HemnepruanbHble cucTeMbl OTCUETa (OINpeiesieHue, IPUMEpBI).

Macca tena. Cuna. [IpuHnun cyneprno3umnuu cuil.

Bropoii 3akoH HeroTOHA 17151 MaTepUAIBHON TOYKH.

Tpertwnii 3akoH HproTOHA JI7151 MaTEpHAIIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh I'PAaBUTALIMOHHON 1 HHEPTHON MacCBhl.

Cuna TsDKeCTH. 3aBUCHMOCTh YCKOPEHHUS CBOOOJHOrO TaJeHHs OT BBICOTHI HaJ
MOBEPXHOCThIO IUUIAHETHl U OT Treorpaduyeckoil mupoThl. J[BrykeHHe HEOECHBIX Tel M HUX
cryTHUKOB. 3akoHbl Keruiepa. [lepBasg kocMuueckast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBHKYyIIErocs C yCKOPEHHUEM.

Cuna Ttpennsa. Cyxoe TpeHue. Cuna TpeHUS CKOJIBKEHUS U CWIA TPEHUS IIOKOS.
Koaddunument tpenus. Cuiia conpoTUBIEHUS MpU ABMXKEHUU Tella B JKUAKOCTU WM rase, eé
3aBUCUMOCTB OT CKOPOCTH OTHOCUTEJIBHOTO JIBHKECHHSL.

Jasnenue. I'mapocratnueckoe nasinenue. Cuna Apxumena.

TexHudyeckue yCTpPOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: IOALIUIIHUKH, IBUXKCHHUE
HCKYCCTBCHHBIX CITyTHHKOB.

Hemoncmpayuu.

Habmionenue nBrXeHHs Tell B MHEPIHMAJIbHBIX U HEMHEPIIUAIBHBIX CUCTEMaX OTCUETA.

[IprHIIMIT OTHOCUTEIBHOCTH.



Kavyenue nByX NIMIMHIPOB WJIM IIAPOB Pa3HOM MAacChl C OJWHAKOBBIM YCKOPEHUEM
OTHOCUTEJIbHO HEMHEPIIMAIBbHON CUCTEMBI OTCUETA.

CpaBHeHME PaBHOICUCTBYIONIECH MPUIIOKEHHBIX K TEJIY CHJI C TPOU3BEICHUEM MAcChl Teja
Ha €ro yCKOpEHUE B UHEPIUAJIbHON CUCTEME OTCUETA.

PaBeHCTBO cuil, BOBHUKAIOIIMX B PE3YJIbTATE B3aUMOICHUCTBHS TE.

N3mepenne macce 1o B3auMOJICHCTBUIO.

HesecomocTs.

Bec Tena npu ycKkOpeHHOM MOABEME U MMAICHUH.

[{leHTpOOEIKHBIE MEXaHU3MBI.

CpaBHeHME CHIT TPEHUS TTOKOS, KaUEHUS U CKOJIbKCHUSI.

Yuenuueckuit sxkcnepumenm, nabopamopusie pabomot, npaAKMUKym.

H3mepenne paBHOACHCTBYIOIICH CHIT IIPHU IBHXKEHUU OpycKa 10 HAKIOHHOM MIOCKOCTH.

[IpoBepka rumoTe3sl O HE3aBUCMMOCTH BPEMEHH MABWKEHHUS Opycka IO HAaKIOHHOM
IJIOCKOCTH Ha 33JJaHHOE PACCTOSHUE OT €r0 MACCHI.

HccnenoBanue 3aBUCMMOCTH CHJI YNIPYTOCTH, BO3HUKAKOIIUMX B MPYXKUHE U PE3NHOBOM
obpasrie, oT ux nedopmaruu.

W3ydeHue ABMKEHUS CUCTEMBI TEJI, CBA3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 JETKHil OJI0K.

N3mepenne koddummenTa TpeHus 1Mo BEIMIMHE YTI0BOT0 KOA(P(UIIMEHTa 3aBUCUMOCTH
FTP(N)'

HccnenoBanue [BIWKEHUS Opycka [0 HAKJIOHHOM IUIOCKOCTHM C TEPEMEHHBIM
KOd((HUIIMEHTOM TPEHHUSL.

N3yuenune aBMKEHUS Ipy3a Ha BTy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbGcomotHo TBEpAOE Teno. [locTynarenbHoe U BpalaTebHOE JIBMXKEHUE TBEPJOTO Teja.
MOMEHT cHIIbl OTHOCUTENBHO OCH BpaileHus. [lnedo cunbl. CrnoxxkeHue cuil, MPUIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxecTH Tena.

VYcnoBus paBHOBECHUS TBEPIOTO TEIA.

YcroitunBoe, HeycToiUNBOE, O€3pa3TuYHOe paBHOBECHE.

TexHu4yeckne yCTpPONMCTBA U TEXHOJOTMYECKHE MPOLECCHl: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, peméTyaTbie KOHCTPYKIIUH.

Hemoncmpayuu.

VYcnoBust paBHOBeCHS.

Bunael paBHOBeCHS.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padomaslt, npaKmMuKym.

Uccnenoanue ycinoBui paBHOBECUS TBEPAOTO TEIA, UMEIOIIETO OCh BpAIICHUS.

KoHcTpynpoBanue KpOHIITEHHOB U paCUET CUIT YIIPYTOCTH.

N3yuenue ycTOMYMBOCTH TBEPAOIO T€JA, UMEIOIIETO MJI0MIA/ (b ONOPHI.

Tema 4. 3akonsl coxpanenusn 6 mexanuke.

Nmmynsc MaTepralbHOW TOYKH, CUCTEMBI MAaTepUATBHBIX TOYeK. L[eHTp macc cucTemsl
MaTepHalbHBIX ToOueK. Teopema 0 JBUKEHUHU LIEHTpa Macc.

NMiynbe cuiibl 1 I3BMEHEHHE UMITYJIbCa Tela.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE IBUKEHHE.

MoMeHT uMIysnbca MaTepuaabHOM TOuYkH. IlpencraBieHne O COXpaHEHUHM MOMEHTA
MMITYJIbCa B IIEHTPAIbHBIX MOJISX.



PaGoTa cunbl Ha MajJoM M Ha KOHEYHOM nepemelieHuH. ['padudeckoe mpeacraBieHue
pabOThI CHIIBI.

MoniHOCTb CHIIBI.

Kunernueckast sHeprus marepuaibHOM TOUkd. TeopemMa 00 M3MEHEHMHM KUHETHYECKOMH
SHEPruu MaTepUaJIbHON TOUKHU.

[ToTeHuumanpHple U HENOTEHUUANbHbIE CWiIbl. lloTeHnmanbHas >Heprus. IloTreHnumanbHas
SHEPrus ynpyro neGopMHpOBaHHOW NpYyKUHBI. [loTeHImanpHas SHEprus Teaa B OJHOPOJHOM
rpaBUTalMOHHOM moJe. [loTeHnuanbHas 3Heprus Tejna B TPaBUTALMOHHOM I10JI€ OZHOPOJHOIO
mapa (BHYTpH U BHe L1apa). Bropas kocMuueckast CKopocTb. TpeThsi KOCMUYECKasi CKOPOCTb.

CBsi3b paOOTHI HEMOTEHIHUATBHBIX CHJI ¢ M3MEHEHHEM MEXaHHUYECKOW PHEPTUU CHUCTEMBbI
TeN. 3aKOH COXPAaHEHUS] MEXaHUYECKON IHEPTUHU.

Yupyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHenue bepHymnu g MIeanbHOM XUIKOCTH KakK CIEACTBHE 3aKOHAa COXPAHEHUs
MEXaHUYECKON IHEPTUU.

TexHu4eckue yCTpOMCTBA M TEXHOJIOTMYECKHE ITPOLIECCHI: JBHKEHHE PAKET, BOJIOMET,
KONEp, MPYKUHHBIA MUCTOJIET, TUPOCKOI, (UIypHOE KaTaHHE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE nBUXKEHUE.

W3mepeHne MOIHOCTH CHJIBI.

M3MeHeHne sHepruu Tena Ipy COBEPIIEHUH PadOoThI.

B3anMHbIe npeBpanieHuss KMHETUYECKOM M NOTEHIMAIBHOW SHEPruil NpU JEHCTBHM Ha
TEJIO CHJIBI TSDKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHepruy Mpyu CBOOOTHOM MaJICHHH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

N3mepenne ummysbca Tena o TOpMO3HOMY ITyTH.

W3mepeHue cuibl TATH, CKOPOCTH MOJIENH IEKTPOMOOMIISI U MOIIIHOCTH CUJIBI TSTH.

CpaBHEHNE U3MEHEHUS UMITYJIbCA TENA C UMITYJIBCOM CHJIBL.

HccenenoBanue cCoOXpaHEHUS UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBHH.

M3mepeHre KHHETUYECKON YHEPTUH Tena 0 TOPMO3HOMY ITyTH.

CpaBHeHUE U3MEHEHHS MOTEHINAIbHOM HEPTUU NPY>KUHBI C pabOTON CHIIBI TPEHUS.

Onpenenenue pabOThI CHIIBI TPEHUS MPH IBUKESHUH TeJa M0 HAKJIOHHOM IMIIOCKOCTH.

Pa3nes 3. MosekyasipHasi (pM3MKa M TEPMOAUHAMHUKA.

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYUECKOT MEOopUU.

OcHoBHbBIE TMOJIOKEHUS MoOJeKyIsipHo-kuHeTndecko Teopun (MKT), ux ombiTHOE
obocHoBanue. uddysus. bpoynosckoe nBmxeHue. XapakTep ABWKEHHS M B3aUMOACHUCTBUS
YacTHIl BellecTBa. MOAEIN CTPOCHHUS ra30B, )KUKOCTEH U TBEPIBIX TEJ U OObSICHEHHE CBOWCTB
BElleCTBAa Ha OCHOBE A3TUX Mozened. Macca u pasmepbl Mojekyn (atomoB). KommuectBo
BemiectBa. [locrosnnas ABorazpo.

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

Mognens uAcambHOTO rasa B MOJEKYJIAPHO-KMHETHMYECKOM TEOpUHU: 4YacTHIBlI Trasa
JBUKYTCSI Xa0TUYECKH U HE B3aUMOJAEHUCTBYIOT IPYT C IPYTOM.

['a3oBeie 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona. AOcomroTHas Temieparypa
(wkanma temneparyp KeneBuna). 3akon JlampToHa. M3omponecchl B HIEaJIbHOM Trase cC



MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. [ 'paduueckoe mpencTaBieHre U30MPOILIECCOB: U30TEPMa,
u30Xxopa, uzodapa.

CBs3pb MEXIy [aBJI€HUEM U CpeAHEW KHHETUYECKOW SHEpPruel IMOCTYyNaTelbHOIo
TEIUIOBOTO JBMKEHHUS MOJIEKYJI HJealbHOro Tra3a (OCHOBHOE YpaBHEHHE MOJIEKYJSPHO-
KMHETUYECKOW TEOpUH HI€aTbHOIO ra3a).

Cs3p  aOCONIOTHOM  TEeMIIEpaTypbl TEPMOJUHAMUYECKOW CHCTEMBI CO CpeaHel
KMHETUYECKOW dHEPrueH MOCTyNaTeIbHOI0 TEIUIOBOIO JBUKEHUS €€ YaCTHULL.

TexHuuyeckue YCTpOICTBA W TEXHOJIOTMYECKUE TMPOILIECChl: TEPMOMETp, Oapomerp,
MOJIy4YeHUE HAHOMATEPUAJIOB.

Hemoncmpayuu.

Mopenu 1BUKEHHsI YaCTHULL BEILIECTBA.

Monenb OpOYHOBCKOTO JTBUKECHHSI.

Buneopomnuk ¢ 3anuceo peabHOro OpOYHOBCKOTO TBUKEHHUSI.

Juddyzus xkuaKocTei.

Mopens onbita ITepHa.

[IpuTsixenue MoJIeKy.

Mopenu KpUCTauIM4eCKUX pPEelIETOK.

Habumonenue u vccnenoBannue U30IpoIECCOB.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomel, nPaAKmMuKym.

HccnenoBanue npoiiecca yCTaHOBJICHHS TEILIOBOTO PABHOBECHS MPU TEIUIOOOMEHE MEXITy
ropsiuer U XOJIOAHOU BOJOM.

W3ydyeHrne W30TEpMUYECKOro TMpoliecca (pEeKOMEHJ0BAaHO HCIONb30BaHUE LU(POBOM
nabopaTopun).

M3yyenune n30X0pHOro Impolecca.

N3yuenne n3obapHoro mnpoiecca.

IIpoBepka ypaBHEHUS COCTOSIHUA.

Tema 2. Tepmoounamuka. Tennoevie mauwiunol.

TepMoauHamuueckast (TH) CHUCTEMA. 3ajaHve  BHEINIHUX  YCJIOBUH A
TEPMOJUHAMMYECKON CHCTeMbl. BHemHne u  BHYTpeHHHME mapamerpsl. Ilapamerpsl
TEPMOJIMHAMUYECKON CUCTEMBI KaK CPEJIHHME 3HAYEHHUs BEIMYHMH, ONMCBIBAIOUINX €€ COCTOSHHE
Ha MUKPOCKOIIMYECKOM YPOBHE.

Hynepoe Havano tepmoanHamuku. CaMonpou3BoibHAs peslakcalus TEpMOINHAMUYECKON
CHUCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mopenp wuaeanpHOrOo rasa B TEPMOJMHAMHMKE — CHCTEMAa YpPAaBHEHWH: YypaBHEHHUE
MenneneeBa—KnaneiipoHa 1 BbIpaXEHUE JUIsl BHYTPEHHEW SHEPIUH. Y CIOBUS NMPUMEHHMOCTH
ATOW MOJENN: HM3Kasg KOHLIEHTpalMs YacTUll, BBICOKME TeMIepaTyphl. BrlpaxkeHue s
BHYTPEHHEHN SHEPTUU OJHOATOMHOI'O UCAIIBHOIO rasa.

KBazucrarnueckue 1 HECTATHYECKHUE MPOLECCHI.

OnemeHTapHas paboTa B TepMoANHaMUKe. Beruucienue padboTsl o rpaduky mnpoiecca Ha
pV-auarpamme.

Tennonepenaya Kak Croco0 HM3MEHEHHUS BHYTPEHHEH SHEpruud TepMOIMHAMUYECKON
cucTtembl 0e3 coBepieHus padoTsl. KoHBeKIUs, TEMI0NPOBOIHOCTD, U3IyUCHHE.

KomuuectBo TemnoTel. TemIOEMKOCTh Tena. YIenbHas U MOJSpHAs TEIIOEMKOCTH
BEILECTBA. YpaBHeHHE Maiiepa. YenbHas TeIwioTa CropaHus tomausa. Pacuér xonudecrsa
TEIUIOTHI NpH Terutonepenaue. [lonstue o6 anuadaTHOM mporiecce.



[TepBbIit 3ak0oH TepMoaWHAMUKU. BHyTpeHHss1 sHeprus. KomnuecTBo TemioTsl u padbora
KaK Mepbl N3MEHEHUS BHYTPEHHEN S3HEPTUH TEPMOAMHAMUUYECKON CUCTEMBI.

Bropoii 3akoH TepMOAMHAMMKHM Ul PaBHOBECHBIX IIPOLIECCOB: 4YEPE3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOIAMHAMMYECKON CHCTEMbl MPOXOIUT €AMHCTBEHHas aauabara.
AOcomoTHas Temneparypa.

Bropoii 3ak0H TepMOAMHAMUKH JJIi HEPABHOBECHBIX MPOLIECCOB: HEBO3MOXKHO IE€PENATH
TEIUIOTy OT OoJiee XONOJHOTO Telna K Oonee Harperomy Oe3 kommencanuu (Kmaysumyc).
HeoOpatumMocTh NpUpOIHBIX IPOIECCOB.

[Tpunimne! geiicTBus TenmaoBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII. [{ukin Kapho.

OKOJIOTUYECKHUE ACIIEKTHl UCIOJIb30BaHUS TEIUIOBBIX ABUraresneil. TemioBoe 3arps3HeHne
OKpPY’KaroIlle Cpebl.

TexHu4eckue ycTpoicTBa M TEXHOJIOTMYECKUE IMPOLIECCHI: XOJOAWIbHUK, KOHAUIMOHED,
IU3CNBbHBIA W KapOIOpaTOpPHBIN JBUTATENH, IapoBas TypOWMHA, MOJYYCHHE CBEPXHHU3KUX
TEMIEpPATyp, YTWIN3ALUS «TEIUIOBBIX» OTXOJOB C HCIOJb30BaHUEM TEIUIOBOTO HAacoca,
yTUIU3alKsa OMOOPraHNYeCKOTro TOTLTMBA AJIsl BEIPAOOTKH «TEILIOBOMY U SJIEKTPOIHEPTHH.

Hemoncmpayuu.

W3meHeHue TemnepaTypsl IpU a11adaTHyeCcKOM pacIIupEeHUH.

Bo3aymHoe orauso.

CpaBHeHME YIENbHBIX TEIIIOEMKOCTEH BEIIECTB.

CriocoObl U3MEHEHUs] BHYTPEHHEN SHEPTUU.

Hccnenoanue aguabaTHOTo mpoiiecca.

KomnbroTepHble MOJIENN TEIUIOBBIX ABUTATEIEH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

W3mepenue yaenbHOU TEIII0OEMKOCTH.

HccnenoBanue npoiiecca OCThIBaHUS BEILIECTBA.

Hccnenoanue aguabaTHOro npoiiecca.

N3yueHne B3aMMOCBS3M DHEPTUU MEXKMOJIEKYJIIPHOTO B3aUMOJACHCTBUSL U TeMIIEpaTyphl
KUIEHUS KUAKOCTEM.

Tema 3. Azpecammuvie cocmoanusn eeujecmea. Dazosvie nepexoowvl.

[TapooOpa3oBanne u KoHAeHcarus. VicmapeHwe wu KumeHue. YenpHas TEIUIOTa
napooOpa3zoBaHMUs.

Haceimennsle 1 HeHachlllleHHblE mnapbl. KadecTBeHHass 3aBUCUMOCTb IJIOTHOCTH U
JaBJICHUsI HACBIIIEHHOTO Mapa OT TEeMIEepaTyphl, UX HE3aBUCUMOCTb OT 00BbEMa HACBHIIIEHHOIO
napa. 3aBUCUMOCTb TEMIIEpaTyphl KUIIEHUS OT JaBJICHUS B KUIKOCTH.

BrnaxnocTs Bo3yxa. AGCOMIOTHAS U OTHOCUTEIBHAS BIAYXKHOCTb.

Tsépnoe Teno. Kpucramnuueckue u amopgHbie Tesa. AHU30TPOIUS CBOMCTB KPUCTAILIOB.
[TnaBnenue u kpuctauMzanus. Y aenbHas TerioTa miasienus. CyonuManus.

Hedopmaruu tBEpmoro Tema. Pactskenune m cxxarue. Casur. Moayns FOnra. ITlpenen
yrIpyrux aedopmaruii.

TennoBoe pacupeHne KUIKOCTeH M TBEPABIX Tel, 00bEMHOE U JTMHEHHOE pacIIMpEeHHUE.
AHrapMOHHM3M TEIUIOBBIX KOJIEOAHWN YacTHUI] BEIECTBA KaK MPUUYMHA TEIJIOBOIO PAaCHIMpPEHUs
Ten (Ha KaYeCTBEHHOM ypPOBHE).

[TpeoOpa3oBanue sHEPrUn B (ha30BBIX MEPEXOAX.

YpaBHEHHE TEIJIOBOTO OaaHca.



[ToBepxHocTHOE HaTskeHUe. KoadduiueHT moBepXHOCTHOTO HaTsKeHus. KanumispHeie
ABJeHUA. [{aBieHue o UCKPUBIEHHON MOBEPXHOCTHIO KUAKOCTH. @opmyrna Jlanmnaca.

TexHuueckue yCTpoilcTBA U TEXHOJIOTMYECKUE IIPOLIECCHI: KUAKUE KPUCTAILIBL,
COBPEMEHHBIE MATEpUAJIbI.

Hemoncmpayuu.

TenoBoe paciupeHue.

CBolicTBa HaCBIIEHHBIX [1aPOB.

Kunenue. Kunenue npu noOHM>XEHHOM JaBJICHUU.

W3mepenne cuiibl HOBEPXHOCTHOTO HATSKEHUSI.

OIBITHI ¢ MBUIBHBIMH TIEHKAMHU.

CmauuBanue.

Kanwnsipusie sBieHus.

Mopeny HEHbIOTOHOBCKOM JKHJIKOCTH.

Crioco0bl U3MEpEHUs BIKHOCTH.

HccnenoBaHue HarpeBaHUs U IUIABJICHUS KPUCTAJIUIMUECKOTO BEIIECTBA.

Bunbr nedopmarnmii.

Hab6nronenue Mansix aedopMarmii.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKkmuxym.

N3yuenne 3aKOHOMEPHOCTEN UCTIAPEHUS KUAKOCTEM.

N3mepenue yaenbHOM TEIOTHI IJIaBJIEHUS JIbJA.

W3y4eHne CBOMCTB HACHIIIEHHBIX NIApOB.

W3mepeHne abCoMOTHOM BIIaXKHOCTH BO3AyXa U OLIEHKA MAcChl MapOB B IOMEIICHUH.

N3mepenne ko3 huiineHTa moBepXHOCTHOTO HATHKEHUS.

N3mepenune moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JieopMallii pe3HHOBOrO 00paslia OT MPUIIOKEHHON K HEMY
CUJIBI.

Pa3nen 4. DaekTpoanHaMuka.

Tema 1. dnexmpuueckoe noe.

OneKTpu3anus Tel U €€ MpOsBIEHUs. DIEKTPUUYECKUU 3apsan. J(Ba BuAa 3JIEKTPUUYECKUX
3apsanoB. IIpoBONHMKM, AMPIAEKTPUKH U TOJYIPOBOJAHMKH. DJIEMEHTAPHBIA 3JIEKTPUUECKUN
3apsj. 3aKOH COXpaHEHUs 3JEKTPUUECKOro 3apsiaa.

Bsaumonericteue 3apsinoB. Toueunsle 3apsaasl. 3akoH Kynona.

Onekrpuueckoe nojie. Ero aelicTBrue Ha 3J€KTPUUECKUE 3apsbl.

Hanpsok€nnocts  snektpuueckoro mnoss. [IpoOubiit 3apsin. Jlunum HanpsokéHHOCTH
aneKTprudeckoro nosst. OHOPOIHOE FINEKTPUUYECKOE TOJIE.

[ToTeHIManbHOCTh ANEKTPOCTATUYECKOTO MOJSA. Pa3HOCTh MOTEHIMANIOB U HAIpPSHKEHUE.
[ToreHunanpHass ~ JHEpruss  3apsga B DJIEKTPOCTATHUYECKOM  TIOJIE. [Torenunan
aneKTpocTatuyeckoro mosis. CBsi3b HANpsDKEHHOCTH TMOJS M PAa3HOCTH TOTEHIMAJIOB  JUIS
AIIEKTPOCTATUYECKOTO MOJIS (KaK OJHOPOJIHOTO, TaK U HEOJTHOPOJIHOTO).

[TpyHIMI CynepnO3ULIUH dJIEKTPUUECKUX MOJIEH.

[Tone Toueuynoro 3apsima. Ilome paBHOMepHO 3apsbkeHHON cdepsl. Ilome paBHOMEpHO
3apsOKEHHOTO 1o 00bEMy mmmapa. [lose paBHOMEPHO 3apshDKEHHON OECKOHEUHOW TUIOCKOCTH.
KapTtunel 1uHUN HanpssKEHHOCTH ATUX TOJIEH M SKBUITOTEHIIUAJIBHBIX TOBEPXHOCTEH.

ITpoBOAHMKY B 3JIEKTPOCTATUYECKOM T0JIE. Y CJIOBHE PAaBHOBECHS 3aps10B.

JIM3IIEKTPUKH B JIEKTPOCTATUYECKOM IoJIe. J(M3IeKTpUuUuecKas IpOHUIAEMOCTh BEIIECTBA.



Konpencarop. DIIEKTPOEMKOCTD KOHJICHCATOpA. DIEKTPOEMKOCTh IJIOCKOTO
KOHJIEHCATOopA.

[TapannenpHOoe  coeauHeHWe  KOHAeHcaTopoB.  IlocnenoBarenbHoe — coeMHEHHE
KOHJIEHCAaTOPOB.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

JIBr>KeHUE 3apsKEHHOW YaCTHULIBI B OJTHOPOJHOM 3JIEKTPUUYECKOM IOJIE.

TexHnueckue yCTpOHCTBA M TEXHOJOTMYECKHE IPOLIECCHI: 3JEKTPOCKOIN, 3JIEKTPOMETP,
AIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHHE JIEKTPOIpHOOpOB, KOHAEHCATOPhI, reHepaTop Ban ne
I'paada.

Hemoncmpayuu.

YCTpoUCTBO U IPUHLUIL JEHCTBUS DJIEKTPOMETPA.

DIIEKTPUUECKOE TT0JI€ 3apsHKEHHBIX IIAPUKOB.

DIIEKTPUUYECKOE OJIE BYX 3apsKEHHBIX TUIACTHH.

Moguens anekTpocraTudeckoro reaeparopa (Ban e ['paada).

IIpOBOIHHUKY B JIEKTPUYECKOM II0JIE.

DJIeKTpOCTaTUYECKas 3allMTa.

YCTpOHCTBO U JIEUCTBUE KOHAEHCATOPA MTOCTOSIHHOW M IEPEMEHHOM EMKOCTH.

3aBUCHUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOIO KOHJAEHcCaTopa OT IUIOIIAAW  IJIACTHH,
PAacCTOSHUSA MEXAY HUMH U JUDJIEKTPUUECKON IPOHUI[AEMOCTH.

DHeprus MEKTPUUECKOr0 MOJIs 3apsKEHHOTO0 KOHJIEHCAaTopa.

3apsiaka ¥ pa3psiika KOHAEHCATopa 4epes3 Ppe3ucTop.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

OrneHka cul B3auMOJEHCTBUS 3apsKEHHBIX TeJl.

HaGnronenue npeBpalieHuss 3HEpruy 3apsKeHHOT0 KOHAEHCATOPa B SHEPTUI0 U3ITy4eHUS
CBETOJINO/1A.

W3ydeHne npoTeKkaHus TOKa B LI€TIH, COJEprKaIled KOHIeH CaTop.

Pacnipenenennie pasHOCTM TOTEHUHUANOB (HANpsOKEHHWs])) TMpPU  OCIEA0BATEIbHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue pa3psaaa KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlil 31eKmpuydecKuii mox.

Cuna Ttoka. [TocTosSHHBIN TOK.

VYcnoBus CymecTBOBaHHS TOCTOSIHHOTO —JJIEKTPUUYECKOTO Toka. lcTouHukM —ToOKa.
Hanpsoxenne U u D/1C é.

3akon Oma 1S y4acTKa Lenu.

DONEeKTpUYecKoe  CONMPOTHUBIIEHHWE.  3aBUCUMOCTb  CONPOTHUBIEHUS  OJHOPOIHOIO
IIPOBOJAHMKA OT €ro JUIMHBI U IUIOLIAJM IONEPEYHOr0 CEYEHUs. YEIbHOE CONPOTHBIICHUE
BELIECTBA.

[TocnenoBarenbHOE, NapauIeIbHOE, CMEIIAHHOE COEAMHEHHE MPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX eKTprueckux 1enei. [Ipasuna Kupxroda.

Pabora snexrpuueckoro Toka. 3akon J[xoynsi—Jlenna.

MOIIHOCTb 3JIEKTPUUECKOT0 TOKA. TemoBas MOLHOCTD, BbIAEIsEMAas HA PE3UCTOPE.

OJIC u BHYTpEHHEE CONPOTHUBJICHUWE HMCTOYHMKA TOKa. 3akoH OMa s MOJHOMN
(3aMKHYTOM) 3JIEKTpUYECKON 11er. MOIIHOCTh HCTOYHHKA TOKa. KOpoTKoe 3aMbIKaHue.

Konzaencarop B 11enu NOCTOSIHHOTO TOKA.

TexHuueckue yCTpPONCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: aMIIEPMETP, BOJBTMETP,
peocTar, CYETUHK AIEKTPUIECKOU SHEPTIUH.



Hemoncmpayuu.

N3mepenne cuiibl TOKa U HAPSHKEHUSL.

HccnenoBaHue 3aBUCUMOCTM CHJIBI TOKAa OT HANpPSDKEHUS [UId  PE3UCTOpa, JIaMIlbl
HaKaJINBaHUs U CBETOIHUOJA.

3aBUCUMOCTh CONPOTHUBIICHUS LWIMHAPUYECKUX MPOBOJHHMKOB OT JUIMHBI, IUJIOLIAIU
MONIEPEYHOr0 CEUEHUs U MaTepuaa.

HccnenoBanne 3aBUCHUMOCTHM CHJIBI TOKA OT CONPOTUBICHUS TIPU  IMOCTOSTHHOM
HaIPSKCHUU.

[Ipssmoe n3mepenue DJIC. KopoTkoe 3amblkaHUE TaJIbBAHUYECKOTO 3JIEMEHTA U OLEHKa
BHYTPEHHETO COMPOTUBIICHUS.

Crioco0bl coeTMHEHHUS ICTOYHUKOB ToKa, DJ{C Garapeii.

HccenenoBanue pa3HOCTA MOTEHIMAIOB MEXY MOJIKOCAMU UCTOYHHUKA TOKA OT CHJIbI TOKA
B LICTIH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue cCMEIaHHOTO COEIUHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro COnpOTUBIEHUS IPOBOJHUKOB.

HccenenoBanue 3aBUCUMOCTH CUJIbI TOKA OT HAIIPSDKEHUS U1 JIaMITbl HAKaJIUBaHUS.

VYBenuueHue npejeia u3MepeHust amnepMmerpa (BoIbTMETPA).

N3mepenne D/1C 1 BHYTPEHHETO COMPOTUBIICHUS HCTOYHHKA TOKA.

Hccnenosanue 3apucumoctu D/1C raibBaHUYECKOTO 3JIEMEHTA OT BPEMEHH IPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXKIY MOJIFOCAMU UCTOYHHKA TOKA OT CHJIbI TOKA
B IICTIH.

HccnenoBanue 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTH MCTOYHHMKA TOKA OT CUJIbI TOKA.

Tema 3. Toku 6 paznuunplx cpeoax.

DneKTpuueckas TMPOBOAMMOCTh PA3IMYHBIX BEHIECTB. OJEKTPOHHAS MPOBOIUMOCTH
TBEPJBIX  META/UIOB.  3aBUCUMOCTH  COINPOTHBJICHHS  METAIOB  OT  TEMIEPaTyphl.
CBepXnpoBOAUMOCTb.

DIIEKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3J1€KTPOHHBIX ITyYKOB.

[TomympoBomHuku. CoOOCTBEHHass W TpPUMECHas MPOBOJUMOCTH IOJYIPOBOTHUKOB.
CsaoiicTBa p—Nn-nepexoaa. [lomynpoBogHUKOBBIE TPUOOPBHI.

DJEKTPUUYECKUI TOK B 3JEKTPOJIUTAX. DIIEKTPOIUTHYECKAs AMCCOLUALUS. DIEKTPOIIU3.
3akonsl dapajes A 3AEKTPOIIU3a.

OneKTpuYecknii TOK B Tra3ax. (CaMOCTOATENbHBIM M HECAMOCTOSITENBHBIN paspsl.
PaznuuHblie TUIIBI caMOCTOATENBHOTO pa3pana. Monnus. [lnazma.

TexHu4yeckue yCTpPONMCTBA M MPAKTUYECKOE NPUMEHEHHUE: Tra3opa3psaHble JIaMIIbI,
AIIEKTPOHHO-JIy4eBasi TPyOKa, MOJYMPOBOJHUKOBEIE MPHOOPHI: THOM, TpaH3UCTOp, (hoTomuon,
CBETOAMOJ, TalbBaHWKA, paQUHUPOBAHWE MW, BHIIJIABKA QJIIOMUHUS, DJIEKTPOHHAs
MHUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCUMOCTD COMPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB 31EKTPOIUTOB.

3akoHbI 3eKTpoau3a Papazes.

HckpoBo# paspsg ¥ IPOBOAMMOCTb BO3AYXa.

CpaBHeHHME TPOBOJUMOCTH METAILJIOB U TOJYIIPOBOJHUKOB.

OaHOCTOPOHHSS TPOBOMMOCTD AUO/IA.



Yuenuueckuit 3xcnepumenm, nabopamopmnuie padbomoi, RPAKMUKYM.

Hab6monenue anexrpoinusa.

N3mepenue 3apsia 0JHOBAJIEHTHOIO MOHA.

HccnenoBaHue 3aBUCUMOCTH CONPOTUBIICHUS TEPMOPE3UCTOPA OT TEMIIEPATYPBHI.

CHsATHE BOJIBT-aMIIEPHOI XapaKTEPUCTHKH TUOJA.

Du3nyecKuil NPaAKTUKYM.

Crioco6b1 n3MepeHus (PU3NYECKUX BEITMYUH C UCTIOIb30BAaHUEM aHAJIOTOBBIX U HU(POBBIX
U3MEPUTENIBHBIX TPUOOPOB M  KOMIBIOTEPHBIX JAaTYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCHUTEJIbHBIE  TOTPEIIHOCTH  M3MEpeHHH  (usnueckux BenuuuH. OlLieHKa TpaHull
IIOTPELIHOCTEM.

[IpoBeneHNEe KOCBEHHBIX HW3MEPEHHM, WCCICOBAHUA 3aBUCUMOCTEH  (PU3NIESCKUX
BEJIMYMH, MPOBEpKa MPEUI0KEHHBIX TUIoTe3 (BbIOOp M3 pabdOT, OMUCAHHBIX B TEMAaTUYECKHX
paszenax «Y4eHUYeCKUi 3KCIIEPUMEHT, Ja00paTOpHbIe paboThl, IPAKTUKYM).

MexknpeaMeTHbIe CBSI3H.

N3zyuenne kypca ¢puszuku yriayonéHHoro ypoBHsa B 10 kiacce OCyIIECTBISIETCSA € y4ETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBSi3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mesxicnpedmemmuvie nonamus, C6A3AHHbBIE C UYUECHUEM MEMO008 HAYUHO20 NO3ZHAHUA:
sBIICHUE, Hay4YHbIA (akT, rumore3a, Qu3uUeckas BeEIMYWHA, 3aKOH, TEOpHs, HAOIIOJIEHUE,
9KCHEPUMEHT, MOJCIIMPOBAHHE, MOJIeNb, U3MEPEHHE, TIOIPEIIHOCTH U3MEPEHUH, H3MEpUTEIIbHbIE
npubopsl, nudposas 1adoparopus.

Mamemamuka: pelieHUe CUCTeMbl ypaBHeHHWH. JluHeWHas QyHkus, mnapabona,
rurepoona, ux rpaduku u cBoicTBa. TpuroHomerprudeckne GyHKINUN: CHHYC, KOCHHYC, TAHTEHC,
KOTAHI'€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXJIECTBO. BEKTOpbl M WX NpPOEKIMH Ha OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonozua: mexannueckoe IBUKEHHE B KUBOU mpupoae, 1updysus, ocMoc, TENI000MeH
KUBBIX  OPraHM3MOB, TEIUIOBOEC  3arps3HEHUE  OKPYXKAMOMEH  Cpeapl,  YTHIM3AIHs
OMOOPraHNYECKOro TOIJIMBA JUI BBIPAOOTKH «TEIJIOBOI» M 3JEKTPOIHEPIHH, MOBEPXHOCTHOE
HaTsDKEHHE U KalWUIAPHBIC SBICHUS B IPUPOJIE, HIIEKTPUUECKHE SBJICHUS B )KUBOI MPHpPOJIE.

Xumusa: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, MOJTyYeHHe HaHOMAaTepHAIOB, TETUIOBBIC CBOMCTBA TBEPIBIX Tell, )KUIKOCTEH U
ra3oB, JKUIKHE KPHUCTAIBL, DJEKTPUUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIUTHYECKAs
JMCCOIMALINS, TAIbBAHUKA, SJIEKTPOHHAS MUKPOCKOITHSI.

TI'eozpagpua: BnaxxHOCTh BO3AyXa, BETPHI, 0ApOMETP, TEPMOMETD.

Texnonozua: npeodbpa3oBaHye ABUKEHUH C CIIOIB30BAHUEM MEXAHU3MOB, YUET CYXOro U
KHUJIKOTO TPEHUS B TEXHHMKE, CTAaTHUECKHE KOHCTPYKUMHU (KpOHIUTEHH, peméTdaThie
KOHCTPYKLIMH), UCIIOJIB30BAaHNE 3aKOHOB COXPAaHEHHUS MEXaHUKH B TEXHUKE (TUPOCKOI, BOJOMET
U JIpyTue), ABUraTellb BHYTPEHHETO CrOpaHus, MapoBas TypOWHA, OBITOBOW XOJIOIWJIBHUK,
KOH/IWITMOHEP, TEXHOJOTHHM TIOJyYeHHs] COBPEMEHHBIX MaTepuajoB, B TOM YHUCIE
HaHOMAaTEepHaJOB, W  HAHOTEXHOJOTWH,  JJEKTpOCTaTHYecKass  3alluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, ra30pa3psiAHbIC JTAMIIBI, TOTYIPOBOIHIUKOBBIE IPHOOPHI, TATbBAHUKA.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TIPOI'PAMMBI I10 ®PU3UKE HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUAJIMYHOCTHBIE PE3YJIBTATbBI
JINMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHHUS yueOHOTro npeamera «Pu3nKa» TOMKHbBI OTpaxaTh
TOTOBHOCTH M CITOCOOHOCTH 00YyUaIOIUXCsl PyKOBOJCTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEH



MO3ULUEH JMYHOCTH, CHCTEMOM IICHHOCTHBIX OpPHEHTAlUH, IIO3UTUBHBIX BHYTPCHHHUX
yOeXAeHU, COOTBETCTBYIOIIMX TPAJAULIUOHHBIM IEHHOCTSAM POCCHMCKOro  OOILECTBa,
pacliipeHHe >KU3HEHHOIO OIbITa U OIbITa AEATEIbHOCTH B IIPOLIECCE PeaTU3alliid OCHOBHBIX
HAIPABJICHU! BOCIIUTATENBHOM AEATEIbHOCTH, B TOM YHCJIE B YACTH:

IrPakIaHCKOr0 BOCIIMTAHUSA:

e Cc(hOPMHUPOBAHHOCTh TI'PAXJAHCKOH MO3MLUU OOYyYarolerocss Kak aKkTUBHOIO U
OTBETCTBEHHOTO WIEHA POCCUIICKOr0 00IIeCTBa;

® [IPUHATHE TPAJULMOHHBIX OOLIEYETOBEYECKUX I'YMAaHUCTUUECKUX U JEMOKPAaTUYECKUX
IICHHOCTCIA;

® TOTOBHOCTb BECTH COBMECTHYIO IEATEIbHOCTh B MHTEPECAX IPAXKAAHCKOIO OOLIECTBa,
y4acTBOBATh B CAMOYIPABJICHUU B 00pa30BaTEIbHOIN OpraHu3alyu;

® yMEHHME B3aMMOJEICTBOBATH C COLMAIBHBIMA MHCTUTYTAMH B COOTBETCTBHH C HX
(GYHKIUSAMHU U Ha3HAUEHUEM;

® TOTOBHOCTb K TYMaHUTAPHOMN U BOJIOHTEPCKOM AEATEIBHOCTH.

NATPHOTHYECKOT0 BOCIIUTAHUS:

e c(OpMHPOBAHHOCTb POCCUNCKON IpaskJaHCKON UJIEHTUYHOCTH, NATPUOTU3MA;

® [ICHHOCTHOE OTHOIIEHUE K IOCYAAPCTBEHHBIM CHUMBOJIaM, JOCTHIKEHUSM POCCUMCKUX
y4€HBIX B 001aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBCHHOI0 BOCIIMTAHHUSA:

e c(opMHPOBAaHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUYECKOIO IIOBE/ICHUS;

e CINOCOOHOCTh OLIEHMBAaTh CUTyallUI0 W TPUHUMAThb OCO3HAHHBIE  pElIeHUS,
OpUEHTHUPYSICh HAa MOpPaJIbHO-HPAaBCTBEHHbIE HOPMBbI M IIEHHOCTH, B TOM 4HCIE B
JESATENIBHOCTH YUYEHOTO;

® OCO3HaHME JUYHOI'O BKJIaJa B IOCTPOCHHE YCTOMYMBOrO Oy IyILEro.

ICTETHYECKOT0 BOCIIMTAHMSA:

® DOCTETMYECKOE OTHOUIEHME K MHpPY, BKIIOYas D3CTETUKY HAy4yHOIO TBOPYECTBA,

npucyuiero Gpu3nyeckon Hayke.
TPYAOBOI'0 BOCIIMTAHMSA:

® [UHTEpeC K pa3IMyHbIM cdepam MpodhecCHOHAIBHOW IesITeNbHOCTH, B TOM YHUCIIE
CBSI3aHHBIM C (PU3UKOI U TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOP OyaymIeit
npodeccuu 1 peann3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

® TOTOBHOCTbh M CIHOCOOHOCTh K OOpa30BaHMIO U CaMOOOpa30BaHUIO B 00JacTH (U3MKH
Ha MPOTSHKEHUU BCEH JKU3HM.

IKOJIOTHYECKOr0 BOCTIMTAHUSA:

® copMHPOBAHHOCTH HKOJIOTMUYECKON KYyJIbTYphl, OCO3HaHHME IJIOOATBHOTO XapakTepa
HKOJIOTHUECKUX MPobIIeMm;

® [JIJAHUPOBAaHUE M OCYLIECTBIIEHUE JECHCTBUI B OKPYXKAIOIIEH Cpelle Ha OCHOBE 3HAHMS
1L[eJIed yCTOMYMBOIO Pa3BUTHUS YEIOBEUECTBA;

® pacIIMpEeHHE ONbITa JAEATEIbHOCTH JKOJOTMYECKOW HANpPaBJIEHHOCTH Ha OCHOBE
UMEIOIINXCS 3HAHUHN TI0 (DU3HKeE.

LHEHHOCTH HAYYHOI'0 MO3HAHUSA:

e Cc(hOPMHUPOBAHHOCTb MHPOBO33PEHHS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO

pasBUTHs (PU3NYECKON HAYKHU;



OCO3HAaHUE LIEHHOCTU HAy4YHOU [EATEIbHOCTH, T'OTOBHOCTb B IIPOLECCE U3Y4YCHUS
(GU3UKHM  OCYILECTBJIATH  NPOEKTHYHO M MCCIIEJOBATENIbCKYI  JESTEIbHOCTb
VHJIUBUYAJIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe eliCTBUS
Ba3oBrble JJornueckue aeiicTBuA:

CaMOCTOSITeNIbHO (OPMYJIMPOBATh U AKTyaIM3UpPOBaTh MpoOiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpENENATh UEIH AESITEIbHOCTH, 3aJaBaTh [TApAMETPhl U KPUTEPUU UX TOCTUKEHUS;
BBISBIISITh 3aKOHOMEPHOCTH M TPOTHBOPEYHSI B PACCMATPUBAEMBIX (DU3UYECKHUX
SBJICHUSIX;

pa3zpabaTeiBaTh IUIaH pEHIEHHs TpoOieMbl C y4€TOM aHalM3a UMEIOIINXCS
MaTepHualbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESITEIIBHOCTh, OLIEHUBATh COOTBETCTBHE PE3YyJIbTATOB LIETSAM,
OLICHUBATh PUCKHU MOCIEICTBUI IESATEIILHOCTH;

KOOPJMHHUPOBATh M BBIIOJHATH PabOTy B YCIOBHUSX PEATbHOIO, BUPTYAIBHOTO U
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MIPU PEIICHUH KU3HEHHBIX MPoOIeM.

ba3oBble ncciienoBarebcKue AeiCTBHUA.

BJIaJI€Th HAYYHOH TEPMUHOJIOIHEH, KIIFOUEBBIMHU MOHATUAMHU U METOJaMH (hU3HYECKON
HaYKU;

BJIAJETh HAaBbIKAMH Yy4EOHO-HCCIIEOBATENLCKOM M TMPOEKTHOM JEATeNbHOCTH B
oOnactu (U3MKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY ITOMCKY
METOIOB peLIeHUs 3aJad (PU3MYECKOrO COJEepKaHUs, HPUMEHEHHIO pPa3JInYHbIX
METOJI0B ITO3HAHNUS;

BJIAJIETh BUJAMHU JIEATEIBHOCTHU IO MOJYYEHUIO HOBOTO 3HAHMS, €T0 MHTEPIPETALINH,
npeoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX CUTYaIUsIX, B TOM YHCIIE MPH
CO3/1aHUU YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBIISATh MPUYMHHO-CJIEJICTBEHHBIE CBSI3M M aKTyalM3HpOBaTh 3a/ady, BBIJBUIATh
runore’y €€ pelleHus, HaxoOuThb AapryMeHTbl JUId JI0Ka3aTelbCTBa CBOMX
YTBEPKACHUM, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PEILICHUS;

AQHAIM3UPOBATh MOJYYEHHbIE B XOJ€ pELIEHUS 3aJaud pe3yibTaTbl, KPUTUYECKU
OILICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBUSX;
CTaBUTh U (POPMYIIMPOBATH COOCTBEHHBIC 3a7]a4 B 00pa30BaTEILHOMN JEATEILHOCTH, B
TOM YHCJI€ IPU U3YUYEHUH (DUBHKH;

JIaBaTh OLIEHKY HOBBIM CUTYaI[UsIM, OLIEHUBATh MPUOOPETEHHDIH OIBIT;

YMETb NEPEHOCUTH 3HaHUS 10 (Pr3HKE B MPAKTUUECKYIO 001aCTh KUZHEACSATENbHOCTH;
yYMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIE UJIEH, IpeJIaraTb OpUrMHAIbHbIE TOXOAbI U PELICHHUS;

CTaBUTh NPOOJIEMBI U 33J]a4H, JOMYCKAIOIIUE aJIbTEPHATUBHBIC PELICHHUS.

Pabora ¢ nnopmanmeii:

BJAJCTh HAaBBIKAMU TOJNy4eHUs HHGpopManuu (U3UYECKOTO COJACpXKAHUA U3
HMCTOYHMKOB pa3HbIX THUIIOB, CaMOCTOSITEIBHO OCYIIECTBIIATh IOUCK, aHAJu3,
CUCTEMAaTH3allMI0 M MHTEpPHpeTanuio HH(OpPMALUK pa3IMYHBIX BUIOB U (QopMm
IIPEJICTaBICHHUS],



OLIEHUBATh JOCTOBEPHOCTH MH(OPMAIINH;

UCITIOJIb30BaTh CpeicTBAa HMH(OPMAIIMOHHBIX M KOMMYHUKALMOHHBIX TEXHOJIOTUH B
pEUICHNH KOTHUTHBHBIX, KOMMYHHMKAaTHBHBIX ¥ OpraHM3allMOHHBIX 337a4 C
coOmofieHeM  TpeOOBaHMH  J>PrOHOMUKH, TEXHHKH O€30IMacHOCTH, T'HTHEHBI,
pecypcocOepekeHnsl, NPABOBBIX M OITHYECKUX HOPM, HOPM HH(POPMAITMOHHOU
0€30I1aCHOCTH;

CO3/1aBaTh TEKCThl (DU3MYECKOTO COJEpKAHUS B PA3NUYHBIX (dopmarax ¢ ydéTom
Ha3HaueHUs MHPOPMALMU U IEIEBOM ayAWTOPUH, BBHIOMpAs ONTUMAIbHYIO (Gopmy
IPE/ICTaBICHUS U BU3YaTH3ALIH.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

OCYIIECTBIISITH OOIICHHE HA ypoKaX (PU3MKHU U BO BHE-YPOUHOU NESTEIBHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOHMIUKTHBIX CUTYAllMi U CMSATYATh KOH(IUKTHI;
Pa3BEPHYTO M JIOTUYHO M3JIaraTb CBOKO TOYKY 3PEHHSI C UCIOJIb30BAHUEM SI3BIKOBBIX
CPENCTB;

MOHUMATH U UCTIOIH30BaTh MPEUMYIIECTBA KOMAHIHON U WHINBUAYAITBHON PabOTHI;
BBIOMPATh TEMATUKY U METOJbl COBMECTHBIX JIEUCTBHI ¢ YUETOM OOIIMX MHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0ro 4jeHa KOJIEKTUBA;

MPUHUMATh LEIM COBMECTHOW AEATEIbHOCTH, OPraHU30BbIBAaTH M KOOPJAWHHUPOBATH
JEUCTBUS MO €€ JTOCTHKEHHUIO: COCTaBIIATh IUIAH JEHCTBUM, paclpenessiTb pOiau C
y4€TOM MHEHUN yYaCTHUKOB, 00CYX/IaTh Pe3yIbTaThl COBMECTHOM pabOThI;

OIICHMBATh KayeCTBO CBOEr0 BKJIAJa M KaXJIOTO YyYaCTHHKAa KOMAaHIbl B 0OIIUit
pe3yabTaT 1o pa3pabOTaHHBIM KPUTEPUSIM;

IpeyiaraTb HOBBIE MIPOEKTHI, OLIECHUBATH UJIEU C IO3ULHUA HOBU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIATh ITO3UTUBHOE CTPATETMYECKOE IIOBEIACHUE B PA3JIMYHBIX CHUTYyalUsX,
MIPOSIBIISITH TBOPUECTBO U BOOOPAKEHHE, OBITH MHUIIUATHBHBIM.

PeryasiTuBHbIE YHUBepPCAJbHbIE y4eOHbIEe TeiiCTBHUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYILECTBJISATh MO3HABATEIbHYIO JEATEIbHOCTh B 00JACTH (PU3UKU U
ACTPOHOMMH, BBISBIIATH MPOOJIEMBI, CTAaBUTh U (POPMYITMPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSITENIbHO COCTABJIAThH IUIAH PELIeHUs] pacYE€THBIX M KaueCTBEHHBIX 3ajady, IJIaH
BBITOJIHEHUS MIPAKTUYECKON paboThl ¢ YYETOM HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHI;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOT0 IIpeMeTa Ha OCHOBE JIMUHBIX MPENNOYTEHUH;

JienaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €T0, OpaTh Ha ce0si OTBETCTBEHHOCTH 32
peleHue;

OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

Croco0CTBOBaTh (POPMHUPOBAHUIO M TIPOSBICHUIO DJPYAWIIMH B 00JacTH (HU3UKH,
MOCTOSIHHO IOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJbTYpPHBII YPOBEHb.

CﬂMOKOHTpOJ’Ib, 3MOLNUOHAJIBHBIA HHTEJLJIEKT:

JAaBaTb OLUCHKY HOBBIM CHUTYyallUAIM, BHOCUTH KOPPCKTUBLI B ACATCIBHOCTh, OLICHUBATDH
COOTBETCTBUE PE3YNIHTATOB LEJISIM;

BJIAJCTh HABBIKAMU IIO3HABATEILHOW pPE(IEKCMH KaK OCO3HAHHUS COBEPIIAEMBIX
JIEUCTBUUA U MBICIIUTEIIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHMIA;



UCTIOJIb30BaTh MPUEMBI peIIEKCUU [Tl OLICHKH CUTYaIlMH, BEIOOpa BEPHOT'O PEIICHUS;
YMETB OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 10 UX CHUKCHUIO;
IIPUHUMATh MOTUBBI U ApIyMEHTBI APYIUX IIPU aHAIU3E PE3YJIBTATOB JEATEIbHOCTH;
NpUHUMATD ce0sl, TOHMMAast CBOM HEIOCTATKU M IOCTOUHCTBA,

IIPUHUMATb MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€ PE3YJITaTOB NEATEIbHOCTH;
IPU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha OLIMOKU.

B mnponecce AOCTHKCHUA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUA IPOTrpaMMBbI I1O CI)I/I3I/IKG JJISL
YPOBHS CpeqHero ooimero oOpa3oBaHus y 00yUJaOMUXCs COBEPIICHCTBYETCS IMOIMOHATBHBIN
UHTEJUICKT, MPEAINOoJIarauui choOpMHUPOBAHHOCTS:

CaMOCO3HAHHUS, BKIIIOYAIOIIEr0 CIOCOOHOCTh IIOHMMAaTh CBOE HSMOILMOHAIBHOE
COCTOSIHHE, BHJICTh HAIPaBJICHHUS Pa3BUTHS COOCTBEHHOW ASMOLIMOHAIBHON cdepsl,
OBITH YBEpEHHBIM B cele;
CaMOpPEeTyJIMPOBaHHUs,  BKJIIOYAIOMIETO  CAMOKOHTPOJIb,  yYMEHHE  NPUHHMATh
OTBETCTBEHHOCTh 32 CBOE  IIOBEJICHHE, CIIOCOOHOCTh  QJaNTHPOBATBCI K
HYMOIMOHAITBHBIM H3MEHEHHSIM H MTPOSIBIIATH THOKOCTh, OBITh OTKPBHITHIM HOBOMY;
BHYTPCHHEH MOTHBAIUH, BKJIFOYAIOIICH CTPEMJICHHE K JOCTIIKECHHIO IEJIU U YCIIeXY,
ONITHUMH3M, HHUITUATUBHOCTh, YMEHHUE JICHCTBOBATh, MICXO/IS U3 CBOMX BO3MOKHOCTEH;
AMIIATUH, BKJIFOYAIOUICH CITIOCOOHOCTh MOHUMATh 3MOIMOHAILHOE COCTOSIHUE JPYTHUX,
VUUTBIBATh €0 TIPU OCYIICCTBICHUU OOMICHMS, CIIOCOOHOCTh K COYYBCTBHIO U
COIEePESIKUBAHHMIO;
COIMAJILHBIX HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh BBICTPAaWBaTh OTHOIICHUS C
JIPYTUMHU JIFOJIbMU, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3pernaTb KOH(OIUKTHIL.
NPEJIMETHBIE PE3YJIBTATHI

K xonny oOyuenusi B 10 knacce npeiMeTHbIE pe3ylbTaThl Ha YIIIyOJEHHOM YPOBHE JIOJIKHBI
oTpaxaTb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHHI:

NOHMMATh pPOJb (PU3UKK B DSKOHOMHYECKOW, TEXHOJOTMYECKOW, 3KOJOTUYECKOH,
COLIMAJILHOW M ATHYECKOM cdepax AesITeNIbHOCTH YeJIOBEKa, POjib U MECTO (PU3MKU B
COBPEMEHHOMN Hay4HOU KapTUHE MUDpa, 3HAUEHUE OIHCATENBHOM,
CHCTEMaTH3UPYIOLIEH, OOBSICHUTENBHOW M MPOrHOCTHYECKON (yHKIMHA (u3ndeckoit
TEOPUU — MEXAHUKU, MOJIEKYJISIPHOU (U3MKU U TEPMOIAMHAMUKH, POJIb (PU3NUYECKOU
Teopuu B GOPMHUPOBAHUHU MIPENICTABICHUN O PU3NUECKON KapTHHE MUPA;

pa3iauyaTh YCIOBUS NPUMEHHMOCTH Mojened (u3Mueckux Teln U IPOILEcCOB
(sIBIEHUI): MHEpLMATIbHAS CUCTeMa OTCUETa, a0COJIIOTHO TBEP/IOE TEN0, MaTepuaibHas
TOYKa, PABHOYCKOPEHHOE JIBWXKEHHE, CBOOOJHOE TMajeHue, abCONIOTHO ympyras
neopmanusi, abCONIOTHO YNPYroe M abCONIIOTHO HEYNPYroe CTOJIKHOBEHUS, MOJIENIU
ra3a, JKUIKOCTH U TBEPAOro (KPUCTAJUIMUECKOIO) Teja, WACaNbHBIM ra3, TOUEUHBIN
3apsJl, OTHOPOJIHOE IIEKTPUUECKOE ITOJIE;

paznuyaTh ycnoBUs (TpaHMIBl, OOJACTH) NPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB,
NOHUMAaTh BCEOOIIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OTPaHUYEHHOCTh
MCIIOJIb30BaHUs YaCTHBIX 3aKOHOB;

aHATM3UPOBAaTh W OOBACHATH MEXAHWYECKHUE TPOLECChl M SBJICHUSA, HCIIOJIB3Ys
OCHOBHBIE IIOJIOXKEHMSI M 3aKOHBl MEXAaHUKH (OTHOCHTEIBHOCTh MEXAHUYECKOIO
JBYDKEHUS, (OpPMyJbl KMHEMAaTHKH PaBHOYCKOPEHHOIO JBW)KEHUS, NPeoOpa3oBaHUs
[amunes nmns  CKOPOCTM W IepeMelleHus, 3akoHbl  HplooToHa, mnpuHOUD
OTHOCUTENIBHOCTH ['anuies, 3aKOH BCEMHMPHOIO TATOTEHHS, 3aKOHbl COXpaHEHUs



UMIyJbCA M MEXaHWYECKOM SHEpruu, CBS3b pabOThl CUIIBI C H3MEHEHHEM
MEXAHUYECKOM 3HEpPruM, YCIOBHMSI paBHOBECUS TBEPJAOro Teja), IpPH 3TOM
UCIIOJIb30BaTh  MAaTeMaTUYECKOE  BBIPAXEHHE  3aKOHOB,  YKa3blBaTh  yCIOBHS
NPUMEHUMOCTH (PU3HUECKUX 3aKOHOB: IIpeoOpazoBanuil ["anumes, BTOPOTro U TPEThEro
3aK0HOB HbIOTOHA, 3aKOHOB COXpPaHEHMs UMITYJIbCAa U MEXAHUYECKON SHEPIUH, 3aKOHA
BCEMHUPHOI'O TATOTCHUS;

AQHAIM3UPOBATh U OOBSACHATH TEIIOBBIE MPOLECCHl M SBJICHUS, HCIOIb3YsI OCHOBHBIE
nonoxenns MKT u 3aKOHBI MOJIEKYJISIDHOH (H3UKH M TEPMOJUHAMUKH (CBSI3b
JIaBJICHUS UJI€aJIbHOTO ra3a co CpeHe KNHETUYECKOW SHEprueil TEII0BOro IBHXKEHUS
M KOHLEHTpaluued €ero MOJIEKYyJ, CBS3b TEMIEpPAaTypbl BELIECTBA CO CpeaHEH
KMHETUYECKOW SHEpruedl TEIUIOBOrO JIBJKEHUS €ro 4YacTUL, CBfA3b JIaBJICHUS
UJCABHOTO Ta3a € KOHLEHTpaluued MOJIEKyJl U €ro TeMIepaTypoil, ypaBHEHHUE
MenneneeBa—Knaneiipona, mepBbli 3aKOH TEPMOAMHAMUKH, 3aKOH COXpPaHEHUs
SHEPruu B TEIJIOBBIX MpoOIleccax), MPH HSTOM HCIONb30BaTh MaTeMaTHYECKOe
BBIpQKCHHE 3aKOHOB, YKa3blBaTh YCJIIOBUS NPUMEHUMOCTU ypaBHEHUs MeHjeneeBa—
Knaneiipona;

AQHAIN3UPOBATh M OOBACHATH JJIEKTPUUYECKHE SIBJICHUS, MCIOJb3YS OCHOBHBIC
IIOJIO’KEHHUS M 3aKOHBI AJIEKTPOIMHAMUKHU (3aKOH COXPaHEHUsI JIEKTPUUECKOI0 3apsija,
3akoH  KynoHa, NOTEHLMAIBHOCTh  3JIEKTPOCTATUYECKOTO  IOJS,  [PUHLUII
CYNEPIIO3UINHN SJIEKTPUUECKHUX IOJIEH, NPU 3TOM YKa3blBas YCIOBUS MPUMEHHUMOCTHU
3akoHa KynoHa, a TakXe NpakTUYECKH Ba)KHbIE€ COOTHOIICHMs: 3akoHbl Oma uid
y4acTKa LENU U JJI1 3aMKHYTOM 3JIEKTPUYECKOU LIenH, 3aKoH J[xoynsa—JIeHna, npasuia
Kupxroda, 3axonsr @apajaest 11st SJIEKTPOIH3a);

ONMCHIBATh (PU3HUECKUE MPOLIECCHl U SIBIEHMSI, UCIIONb3Yys BEJIMYUHBL: IEpEMEILECHUE,
CKOPOCTb, YCKOPEHUE, UMITYJIbC T€Ja U CUCTEMBI TE€J, CHJIa, MOMEHT CHJIbI, 1ABJICHHE,
MOTEHIIMAIbHAs SHEPrusi, KWHETHYeCKas HHEpPrus, MexaHudeckas HSHeprus, padora
CWJIbI, LIEHTPOCTPEMHUTENBHOE YCKOPEHHE, CHUJla TSKECTH, CHJIa YIPYrocTd, CHiia
TPEHUsI, MOIITHOCTbh, DHEPTHS B3aUMOJCHCTBUS Tena ¢ 3eMiIEi BOIU3H €€ TOBEPXHOCTH,
SHEeprus ympyrod aedpopmanuu TPYXKHHBI, KOTUYECTBO TEIJIOTHI, aOCOIIOTHAs
Temreparypa Tena, paboTa B TEepMOJIWHAMHUKE, BHYTPEHHSS OSHEPrus HJCATbHOTO
OJIHOATOMHOTO Ta3a, paboTa HJealbHOIO ra3a, OTHOCHTENIbHAs BIIAXKHOCTh BO3]yXa,
KII[l waeanbHOro TEIUIOBOIO JBUTATENs; AJIEKTPUYECKOE TMOJie, HaNpsKEHHOCTh
AIEKTPUUECKOTO TOJIA, HANPSKEHHOCTh MOJII TOYEUHOTO 3apsjia WU 3apsSHKEHHOTO
mapa B BaKyyMe€ U B JUAJIEKTPUKE, MOTEHIMAN 3JEKTPOCTATHUYECKOrO MOJIsA, Pa3HOCTh
MOTEHILIMAJIOB, AJIEKTPOABIKYILAs CUJa, CUJla TOKA, HaIpsKEHHE, MOIIHOCTbh TOKa,
JJeKTpUYecKass EMKOCTh IJIOCKOIO KOHAEHCATOpa, CONPOTHBJICHHE y4yacTKa IEMH C
MOCJIEIOBATEIbHBIM M MapajulelIbHbIM  COEAMHEHUEM  PE3UCTOPOB,  DHEPrus
AIIEKTPUYECKOTO I0JII KOHIEHCATOPA;

OOBSACHATH OCOOCHHOCTH TPOTEKaHUs (U3MUECKUX  SBICHHA: MEXaHUYECKOEe
JIBIKEHHUE, TEIJIOBOE JBWI)KEHHWE YacTHI[ BEIIeCTBa, TEIUIOBOE pPaBHOBECHE,
OpoyHOBCKOE JBWKeHue, nuddy3us, ncmapeHue, KUTIeHWe W KOHACHCAIUs, IJIaBJICHHE
M KpUCTAUIM3alMs, HAMNpPAaBICHHOCTh  TEIUIONEpEAAaud, JJIEKTpU3auus  Tel,
SKBUINOTEHIIMAIIBHOCTD MMOBEPXHOCTHU 3apSXKEHHOTO MPOBOAHUKA;

MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCHUMOCTH OJHOW (DU3UYECKON BEIMYMUHBI OT JAPYTOH C
UCIIOJIb30BAHUEM TMPSMBIX W3MEPEHUH, MpU HTOM KOHCTPYHUPOBATh YCTAHOBKY,
buKcUpoBaTh PE3yIbTATHl MOJTYYCHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BUIE



rpadukoB ¢ y4€TOM aOCOJIOTHBIX IMOTPEIIHOCTEH H3MEpPEeHMi, JesaTh BBIBOJBI IO
pe3yJbTaTaM UCCIIEI0BaHuUs;

IPOBOJAUTH KOCBEHHBbIE M3MEpPEHUs (PU3NYECKUX BEIMYUH, IMPU 3TOM BBIOHpATH
ONTUMAIILHBIA METOJ] M3MEpPEHHs, OICHWBAaTh AaOCOJIOTHBIE M OTHOCHUTEIbHBIC
MOTPEUIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHMUI;

IPOBOAMTH  OIBITHI [0 IPOBEPKE MPEAJOKEHHOM THUIIOTE3bl: I[UIAHUPOBATH
SKCIIEPUMEHT,  COOMpaTh  OKCIEPUMEHTAIbHYIO  YCTaHOBKY,  aHaJIM3UPOBATH
MOJIyYEHHbBIE PE3YNbTAThl U JENIATh BBIBOJ O CTATYCE NPEAJI0KEHHONW TUIIOTE3BI;
coOnroaarh mpaBuia 0e30macHOro TpyJa HpU MPOBEIECHUU HUCCIEIOBAHUNA B paMKax
y4eOHOr0 SKCIIEPUMEHTA, MPAKTUKyMa U y4eOHO-HCCIEeI0BAaTENbCKOW M MPOEKTHOM
JESTEIbHOCTH C MCIOJIb30BAaHUEM H3MEPUTEIbHBIX YCTPOHCTB U JaOOPATOPHOIO
000pyI0BaHNS;

pemaTth pacu€THBIE 3aJa4ud C SBHO 3aJaHHOM M HESIBHO 3aJaHHOW (DU3UYECKOM
MOJIeJIbIO: HAa OCHOBAaHMM aHalIKW3a YCIOBHS OOOCHOBBIBATH BBIOOp (pu3MUecKoit
MOJIeJIM, OTBeYarIeld TpeOoBaHUSAM 3aJaud, HPUMEHATH (OPMYINbI, 3aKOHBI,
3aKOHOMEPHOCTH U MOCTYJaThl (U3UYECKUX TEOPUH TMpPH  HCIOJb30BAHUU
MaTeMaTUYeCKUX METOJOB pEUIeHMs 3ajad, MPOBOAUTH pacd€Tbl HAa OCHOBAaHUU
MMEIOIINXCA JaHHBIX, aHAJIU3UpPOBATh PE3YNIbTaTbl U KOPPEKTHUPOBATH METObI
pELIeHHs C YYETOM MOJYyUYEHHBIX pPe3yIbTaTOB;

peliaTh KaueCTBEHHBIE 3a7auu, TpeOyrolre MpUMEHEHUS 3HAHUI U3 Pa3HBIX Pa3JiesioB
Kypca (QU3MKH, a TaKKe MHTErpalMd 3HAHUM U3 APYruX NpPeAMETOB €CTECTBEHHO-
HAay4YHOTO IIMKJIA: BBICTPAMBATh JIOTMYECKYIO IEMOYKY PACCYKICHUH C ONMOpOil Ha
M3YYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3NYECKHUE SIBICHUS,

HCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS JUIsl OOBSCHEHUS] OCHOBHBIX MPUHIUIIOB PabOThI
M3MEPUTENbHBIX TPUOOPOB, TEXHUUECKUX YCTPONUCTB M TEXHOJOTUYECKUX MTPOLIECCOB;
PUBOJIUTH MPUMEPHI BKJIa1a POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B OOBSICHEHHE IPOIIECCOB OKPYKAIOLIEr0 MHpa, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHIA;

QHAIN3UPOBAaTh U  OLEHUBATh IOCJIEJACTBUS OBITOBO U  MPOM3BOACTBEHHOMN
JeSITeIbHOCTH 4YeNOBEeKa, CBS3aHHOW C (HU3MUECKUMH IPOLECCaMHu, C MO3UIUN
9KOJIOTHYECKOM 0e30MmacHOCTH, IpeICTaBICHUN 0 paloHaIbHOM
IPUPOJIONIONB30BAaHUH, a TaKXKe Pa3yMHOM HCIOJIb30BaHUU JIOCTHXKEHUN HAyKU U
TEXHOJIOTUH JIs JalbHEHIero pa3BUTHI YeIOBEUECKOr0 O0IIeCTBa;

MPUMEHSTh pa3IM4HbIe cIOcOObI paboThI ¢ MHGOopMalueil GU3NIECKOro coaepKaHus ¢
UCTIOJIb30BAHUEM  COBPEMEHHBIX HMH(OPMAIIMOHHBIX  TEXHOJOTHH, TpH  3TOM
UCMOJIb30BaTh ~ COBPEMEHHbIE  HMH(OPMAIIMOHHBIE  TEXHOJIOTUM Uil  IIOUCKa,
nepepaboTKU UM TpeabsBIeHUS Y4eOHOM W HayYHO-NMOMYJSIpHON HH(OpManuu,
CTPYKTYpPUPOBAHUS W HMHTEpPHpPETAlud HHPOpPMAIUK, MOJYyYEHHOW U3 Pa3IUYHBIX
UCTOYHUKOB, KpDUTUYECKH aHATM3UPOBATh MOJIy4aeMyI0 HH()OPMAIMIO U OLIEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAaHUM, TaK M Ha OCHOBE aHAIU3a
MCTOYHHKA UH(OPMAINH;

IPOSBIATH OPraHM3ALMOHHBIE M IIO3HABATEJIBHBIE YMEHHMS CaMOCTOSTEIbHOIO
NpUOOpEeTEeHUs] HOBBIX 3HAHWW B MPOIECCE BBHIMOJHEHHUS MPOEKTHBIX U Yy4eOHO-
HCCIIeI0BATENbCKUX padoT;



paboTaTh B IpyIIe C UCIOJIHEHHWEM pPa3IMYHBIX COLHUAIBHBIX POJIEH, MJIaHMPOBATH
paboTy Tpymnmbl, PpAlMOHATIBHO pACIpPENeNsiTh JAEATEIbHOCTh B HECTAHIAPTHBIX
CUTYallUsX, aJIeKBATHO OLIEHUBATh BKJIAJ Ka)KJOTO U3 YYACTHUKOB I'PYIIIHI B pEIICHUE
paccMaTpuBaeMoid MPOOIIEMEI;

OpOSIBIATE  MOTHBAIMI0O K  Oyaymed mnpodecCHOHaNbHOW — JAEATENBHOCTH IO
CHEUAIBHOCTIM (U3UKO-TEeXHUYECKOTO npopuIs.



TEMATHYECKOE INTAHUPOBAHHME
10 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypcsl
Pazgen 1. HAYUHBII METO/1 IIO3HAHMSI IIPUPO/IbI
11 Hayunslii MeTO O3HAHUS TPUPOIBI 6
Htoro no pazneny 6
Pa3zgen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 JuHamuka 10
2.3 Cratuka TBEpAOTrO TENa 5
2.4 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 10
Hroro mo pazueny 35
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJISIPHOKUHETHYECKON TEOPHH 15
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20
33 ArperaTHble cocTosiHUS BenecTBa. DazoBbie 14 1
nepexoabl
Hroro no pazneny 49
Paznen 4. DJIEKTPOINHAMUKA
4.1 DNeKTpruYecKoe moie 24
4.2 [TocTOSIHHBIN TEKTPUUYECKUN TOK 24




4.3 Toku B pa3nuuHBIX cpenax 6
Wroro no pazueny 54
Pasznen 5. PUSHUECKHM ITIPAKTUKYM
51  Ouskuecckuii MPaKTUKYM 16 16
Hroro mo pazneny 16
PeszepBHoe Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16







IHOYPOYHOE INTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara ugposBbie
n/n Tewa ypoka Bceero Koutpoaphbie  Tpakruieckue fI[Sy‘ICHPIH :)lﬁ[()l:ll;OBaTeJIbele
padoThbI padoTsI pecypesI
Ouznka — pyHIaMeHTalbHas HayKa O 1
npupojie
Hayunblii MeTO/ MO3HAHUS U METO/IbI 1
uccieoBaHus PU3NYECKUX SIBICHUI
DKCIEPUMEHT U TEOPHs B MPOIIECCe
no3Hanus npupoasl. Habmonenne u 1
OKCIIEPUMEHT B (PU3UKE
Crioco0b1 m3MepeHns (PU3NIECKUX BETUINH 1
AOCOmIOTHAS U OTHOCUTEIbHAS
MOTPEIIHOCTH U3MEPEHUI (PU3NIECKUX 1
BEJIMYUH
MopnenupoBanue B ¢pusuke. Posb u mecto
¢busuky B GOopMUPOBAHUU COBPEMEHHOM 1
Hay4YHOM KapTHUHBI MUPA, B IPAKTHYECKOU
JeATEIbHOCTH JIIOAEH
Mexanundeckoe aBmkeHne. CucreMma
orcyeTa. OTHOCUTEIBHOCTh MEXAHUYECKOTO 1
newkeHust. [Ipsmast u oOpatHast 3a1a9n
MEXaHUKH
Pannyc-BekTop MaTepHaIbHON TOYKH, €TO 1

IIPOEKIIMU Ha OCH KoopAauHaT. Tpaekropusi.




[Tepememienue. Ckopocts. X npoekuuu Ha
OCH KOOpJIUHAT

10

11

PaBHOMEpPHOE ITPAMOIIMHEVHOE IBUKEHHUE.
I'paduueckoe onucanme paBHOMEPHOTO
MPSIMOJIMHEHHOTO JIBH>KCHUS

Cio)keHue nepeMeIeH U CKOPOCTEH.
Pentenue 3anau

HepaBHomepHoe aBukeHue. MrooBeHHas

cKopocTh. Yckopenue. [Ipsmonuneiinoe
JBUKEHHE C TOCTOSTHHBIM YCKOPEHUEM

12

I'paduueckoe onucanue npsIMOINHEHRHOTO
JIBUKEHUSI C TIOCTOSIHHBIM YCKOPEHUEM

13

14

15

16

CBo0OOIHOE MajicHUE. Y CKOPEHHE
CcBOOOIHOTO IMaIeHUsI. 3aBUCHMOCTh
KOOPJMHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHHU U UX rpapuKu

JIBm>xeHue Tena, OpOIIEeHHOTO MO YITIOM K
TOPU30HTY

Kpusosmuelinoe nBrkeHue. J[BuxeHue 1o
OKPYKHOCTH. YTJIOBas U JIMHEWHAs
ckopocts. [lepuoa u yacrora.
LleHTpOCTpEMHUTENILHOE U TIOJIHOE
YCKOpPEHHE

KonTpomnpHas pabota mo Teme
"Kunemaruka"

17

IlepBsiif 3akoH HproToHa. MHEpnanbHbIe
cucreMsbl orcuéra. [IpuHnmn
OTHOCHUTENBHOCTH ["anues.




HeunepuuanbHble CUCTEMBI OTCYETA

Cuna. PaBHozeicTBytomas cuna. Bropoit

18 3akoH HproToHna. Macca

19 B3aumoneiictue ten. Tperuiil 3aKoH
Hrrotona

20 [Ipunnun cynepno3uiuu cui. Pemienue
3a/1a4 Ha MpUMeHeHre 3aKkoHoB HproToHa
3aK0H BCEMHUPHOTO TATOTCHUS.

21 DKBHUBAJICHTHOCTh IPABUTAIIMOHHON U
WHEPTHOU MaccChl

99 Cuna TsDKeCTH M yCKOpeHHe CBOOOHOTO
nageHus
JIBrokeHHe HEOSCHBIX TE U X

23 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMHYECKasi CKOpocTh. 3aKkoHbl Keruepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupona u BUIBI cu

25 TpeHus. JIBUKEHUE B KUAKOCTH U rase C
Y4ETOM CHUJIbI COIPOTUBIICHUSI CPEIBI

26 Hasnenue. 'mapocrarndeckoe AaBiIeHHE.
Cuiia Apxumena
AOCOJIFOTHO TBEPJIOE TEIO.

27 [ToctynarensHoe U BpaliaTeiabHOe
JIBIKEHUE TBEPJIOTO Telia

98 MOMEHT CUJIBI OTHOCHUTEILHO OCU
BpanieHus. [1nedo cumnbl

29 CroxeHue cuil, MPUIOKEHHBIX K TBEPIOMY

teny. LleHTp TsxecT Tena. Y cnoBus




paBHOBECHS TBEPAOTO TeJa. Buapl
paBHOBECUS

30

31

Pemenue 3amau

KoHnTtposbHas padota mo teme "J{[uHamuka.
Cratuka TBEepaoro rtena"

32

HNmMnynbec maTepuabHOW TOYKHU, CUCTEMBI
MaTepualbHbIX ToYeK. LlenTp Mace
CHUCTEMBI MaTepUaAJIbHBIX TOYEK. Teopema o
JBUKEHUM LIEHTPA Macc

33

NmMnynbe cuiibl 1 M13MEHEHUE UMITYIIbCa
Tesa. 3aKOH COXPaHEeHUsI UMITYJIbCa.
PeakTnBHOE OBIKEHIE

34

35

MoMeHT UMITyJIbCa MaTepUAIbHONW TOUKH.
[IpencraBieHue 0 COXpaHEHMU MOMEHTA
HNMITYJIbCa B HCHTPAJIBHBIX IOJIAX

Pemenue 3amau

36

Pabora cuibl Ha MaJIOM U HA KOHEYHOM
nepemernieHnu. I'papuueckoe
MIpEICTaBJICHUE padOTHI CUIIBL. MOIIIHOCTH
CHJIBI

37

Kunernueckas sueprus. Teopema 00
M3MEHEHNU KHHETUYECKON IHEPTUH
MaTepUaIbHOU TOUKH

38

39

[ToreHnnanbHbIe U HEIOTEHIIUAIIBHBIE
cuisl. [loteHnmansHas sHeprusa. Bropas
KOCMHUYECKasi CKOPOCTh

TpeTLH KOCMHYCCKasA CKOPOCTh. CBs3b
pa6OTIJI HCIMOTCHIMAJIBHBIX CHJII C




W3MEHCHHEM MEXaHHMISCKOM SHCPTHUU
CHCTEMBI Tel. 3aKOH COXpaHECHUA
MEXaHUYEeCKOH OHEPIrun

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

40 YpaBHeHnue bepHymum U1 uacaIbHON
KUJKOCTH

41 KoHTposbHast pabota 1o teme "3akoHbI
COXpaHEHHUs B MEXaHHKe"
Pa3BuTHe npeacraBneHuit o mpupoe

42 teroThl. OcHOBHBIE nonoxenust MKT.
Huddysus. bpoyHoBCcKkoe IBUKEHHE
Crpoenne ra3000pa3HbIX, )KUIKUX U

43 TBEPABIX TeN. XapakTep ABUKCHUS U
B3aMMOJICHCTBHSI YACTHI] BEIIECTBA
Macca u pa3Mepsl MOJIEKYIT (aTOMOB).

44 KonnuectBo Bemectna. [locrosinHas
ABoraapo

45 Temneparypa. TermnoBoe paBHOBecHE.
[lIkana [enbcust

46 Pemenue 3amau

47 WneanpHbiil ra3. I'a3oBbIe 3aKOHBI

48 YpaBaenue Menzeneesa-Knaneiipona.
Pemenue 3agau

49 AOcoroTHas TeMIiepaTypa. 3aKoH
HanproHa

50 W3ompoueccel B nacaabHOM rase ¢
MOCTOSTHHBIM KOJIMYECTBOM BEILIECTBA

51 I'paduueckoe npencrapieHue




U30TIPOLIECCOB: U30TEpPMa, U30X0pa,
n3zobapa

52
53

OcHoBHoe ypaBHenne MKT

Penrenue 3anau

54

CBs13b a0COTIOTHOI TeMmepaTypbl
TEPMOJMHAMHYECKON CUCTEMBI CO CpEIHEN
KMHETUYECKOU HEprueH mocTynaTeaIbHOro
TEIUIOBOTO IBMKEHUS €€ 4acTHI]

55

56

O0001EeHHE U CUCTEMATU3ALIUS 3HAHUM 110
teme "OcuoBer MKT"

KonTponbhas pabota no teme "OCHOBBI
MKT"

57

58

TepmoauHaMudeckas cucreMa. 3alaHue
BHEIIHUX ycnoBul i T/ cuctemsl.
BHewnue 1 BHyTpeHHHE TapaMeTpBbl.
ITapamerps! T/l cucTeMBI KaK CpeIHUE
3HAYCHUS BEJIUYMH, ONUCHIBAIOLINX €€ Ha
MUKPOCKOIIMYECKOM YPOBHE

Hynesoe Hauano TepMOAUHAMUKH.

Camonpoun3sBodbHas penakcanus T]]
CHCTEMBI K TEIJIOBOMY PAaBHOBECHIO

59

Moaens naeansLHOTO ra3a B
TepMOI[I/IHaMI/IKe. YCJ'IOBI/HI HpI/IMeHI/IMOCTI/I
3TOH MOJIENIN

60

61

VYpaBuenue Menaeneesa-Knaneiipona u
BBIPAKEHHE 11 BHYTPEHHEN SHEPrUu
Bripaxenue a1 BHyTpEeHHEN SHEPTUU
OJIHOATOMHOT'O M/ICAJIbHOIO T'a3a.




KBazucrarnueckue u HeCTaTHUSCKHE
IIPOLECChI

62

63

64

OnemenTapHas paboTa B TEpMOIMHAMHUKE.
Beruncnenue paboTsl 1o rpaduky mpoiecca
Ha pV-auarpamme

Temnonepenaya Kak crnoco0 U3MEHEHUs
BHyTpeHHe# sHepruun T/l cucremsl 6e3
coBepIIeHHs pabOThI

KOHBGKHI/ISI, TCILIOIIPOBOAHOCTD,
H3JTYy4YCHUC

65

KommaectBo Tennortsl. TemroéMKOCTE Tea.
VY enpHas U MOJISIpHAs TEIIOEMKOCTH
BEIECTBA. Y JIeJIbHAS TEIJIOTA CTOPaHUs
TOIIJINBA

66

67

68

Pacuér konuyecTBa TEIUIOTHI IPH
TerIonepeaye

[TonsiTre 06 agunabaTHOM Mpoliecce.
IlepBblii 3aKOH TEPMOJIMHAMUKHU
KonunuectBo TennoTel u paboTa Kak Mepbl

U3MEHEHUS BHYTpeHHeN dHepruu T/1
CHUCTEMBI

69

Bropoii 3ak0H TepMOAMHAMUKH JISI
PaBHOBECHBIX 1 HEPAaBHOBECHBIX
nporieccoB. HeoGpaTuMocTh MpUpPOIHBIX
IIPOLIECCOB

70

71

[TpyuHIMIIBI AEHCTBUS TEMJIOBBIX MAIIUH.
KII

MakcumansHoe 3uaueHue KITM, Iukmn




Kapno

72

73

Pentenue 3anau

DKOJIOTUYECKHUE ACIIEKTHI UCIIOIB30BAHMS
TEIJIOBBIX ABurareiecii. TermioBoe
3arpsi3HCHUE OKPY)KAIOIIEH CpeIbl

74

75

76

Pemenue 3amau

O0001eHre U cUcTEMaTU3ALNS 3HAHUI 110
teme "Tepmonunamuka. TemnnoBbie
MaIIuHe!"

KoHTposbHas pabora 1o Teme
"Tepmoaunamuka. TennoBbie MaluHbI"

77

[TapooOpazoBanue u KOHICHCAIIHS.
Hcnapenne n kunenue. Y nenpHas TeILioTa
napooOpa3zoBaHus

78

Haceitiennbie 1 HEHACHIIIIEHHBIE TTAPHI.
KauyecTtBeHHast 3aBUCUMOCTD INIOTHOCTH U
JIABJICHUsI HACBHIIIIEHHOTO 1Mapa OT
TEeMITepaTyphl, KX HE3aBUCUMOCTh OT
00bEMa HACHIIIECHHOTO Tapa. 3aBUCUMOCTh
TEeMIEPaTyphbl KUTICHUS OT AaBJICHUS B
JKHUJKOCTH

79

BnaxxnocTs Bo3yxa. AGCooTHAs U
OTHOCUTCIJIbHAA BJIIA)KHOCTH

80

81

Pemenue 3amau

TBépnoe teno. Kpucrammueckne n
amopdHbIe Tena. AHU30TPONHS CBOMCTB
KpHUCTAJIJIOB

82

[InaBnenue u kpuctauuzanus. Y aenbHas




TeruioTa riasienus. Cyonumanus

83

84

85

Hedbopmaruu TBEpAOTO Tena. PacTskenue
u cxarue. Casur. Moayne FOnra. [Ipegen
ynpyrux aedopmaruii

TermoBoe paciupeHue XKUIKOCTEN U
TBEPABIX T€N. AHFAPMOHHU3M TEIIOBBIX
KoJIe0aHUI YacTHUI BEIIeCTBa

[IpeoOpazoBanue 3HEpruu B (ha30BBIX
nepexoaax

86
87

YpaBHeHUE TEIIOBOTO OanaHca

Pemenue 3amau

88

IToBepxHocTHOE HaTsKeHHe. KanmusspHbie
saBieHUA. /laBieHne noa UCKpUBIEHHON
MMOBEPXHOCTHIO KUAKOoCcTH. Dopmyna
Jlannaca

89

90

91

92

0O0001eHne U cCUCTEMAaTU3ALNS 3HAHUI 110
TeMe "ArperaTHble COCTOSTHUS BEIIECTBA.
®da3oBbIe IEPEXO0bI"

KonrtponbHas padora no reme "ArperaTHbie
cocTosiHuS BemiecTBa. Pa3zoBbie Mepexoabl”

DneKTpu3anus Tel U €€ MpOosIBICHUSI.
OnekTpuueckuii 3apsia. /[Ba Buna
ANEKTPUUECKUX 3apsiaoB. [IpoBoaHMKH,
JUADJIEKTPUKH U MOJYIIPOBOJHUKH

DJIEMEHTAPHBIN JIEKTPUUECKHM 3apsi.
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

93

B3anmopericteue 3apsaoB. ToueuHsle
3apsanbl. 3akoH Kynona




94 Perenne 3agau

95 Onektpuueckoe noiie. Ero neiicteue Ha
ANEKTPUUECKHUE 3aPS/IbI

Hanpspk€HHOCTD 31EKTPUYECKOTO OIS,
96 [TpoOHebIi 3aps. JInHUKM HaNPSHKEHHOCTH
aneKTpudeckoro noist. OqHopoIHOe

JIEKTPUYECKOE T10JIC

[ToTeHIHATBLHOCTD IEKTPOCTATHICCKOTO
97 moJist. Pa3HOCTh IOTEHIINAIOB U
HaIPsDKEHUE

[TorennumanbHas 3HEPTUs 3apsaa B
98 AJIEKTPOCTATUYECKOM IMosie. [ToreHmman
3JIEKTPOCTATUIECKOTO TIOJIS

CBs13b HaPSKEHHOCTHU MOJISL U Pa3HOCTH
99 MOTEHIINAJIOB JUIS AJIEKTPOCTATUYECKOTO
0JIst

[TpyHIMI CynepnO3ULIUH DIEKTPUUECKUX

100 .
noJyien

101 Pemenue 3amau

102 ITone Toueunoro 3apsiaa. [lone paBHOMEpHO
3apsKeHHOU cepsl

[Tone paBHOMEPHO 3apsHKEHHOTO MO 00BEMY
103 mrapa. [lone paBHOMEpHO 3apsyKEHHOU
0ECKOHEUHO! TIOCKOCTH

104 [TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM TOJIE.
VYcnosue paBHOBECHS 3apsI0B

105 JIMPNeKTpUKY 1 OIyIPOBOIHUKH B
JNEKTPOCTATHYECKOM I10JIE




Konpnencarop. D1neKkTpoéMKOCTh

106 KOHJIEHCATOpa. DIIEKTPOEMKOCTD IJIOCKOTO
KOHJICHCATOpa

107 [TapannenbHoe coeIMHEHNE KOHIEHCATOPOB

108 [TocnenoBarenbHOE COETUHEHHE
KOHJICHCAaTOPOB

109 DHeprus 3apsKEHHOr0 KOHJEHCAaTopa

110 Pemenue 3amay

111 JIBr>KeHue 3apsiKEHHOW YaCTHULIbI B
OJIHOPOJHOM JJIEKTPHUUECKOM T0JIe

112 Pemenue 3anau

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

114 KoHnTponpHas padboTa mo Teme
"DnexkTpuueckoe moie"
Cuia Toka. [TocTosiHHBIN TOK. Y CIOBHS

115 CyILIECTBOBAHUS ITOCTOSTHHOTO
AIEKTPUIECKOTO TOKA

116 Hcrtounuku Toka. Hanpsokenne u 31C

117 3akon OMa 1 yJacTKa HEeTH.
DNEKTPUUECKOEe CONIPOTUBIICHHE
3aBUCUMOCTh CONPOTUBIIEHUSI OJHOPOIHOTO

118 MPOBOJHUKA OT €r0 JUIMHBI U TUIOIIA/IA
MOTIEPEYHOTO CEUCHUS

119 VY enpHO€ CONMPOTUBIICHHUE BEIIECTBA.
Pemenue 3anau

120 [TocnenoBarenbHOE, MapaieIbHOE,

CMCHIAHHOC COCANMHCHUC IMTPOBOAHHUKOB




Pacuér pa3BeTBIEHHBIX MIEKTPUIECKUX

121 1
nenei. [IpaBuna Kupxroga

122 Pemienue 3amau 1

123 PaboTa snexkrpruyeckoro Toka. 3aKoH 1
Hoxoyns —Jlenua

124 Pemienue 3amau 1
MoIIHOCTD 3IEKTPUYECKOTO TOKA.

125 TennoBast MOIIIHOCTB, BbIAEIIEMas Ha 1
pe3ucrope

126 Pemenue 3amay 1

127 O/1C u BHyTpEeHHEE CONPOTUBIICHNE 1
HUCTOYHUKA TOKA

128 3akon OMa 715 OJTHOM (3aMKHYTO) 1
AIEKTPUUYECKOM 11enn

129 Pemenwue 3amau 1

OII[HOCTh UCTOYHUKA TOKA

130 M 1

131 KopoTkoe 3ambIkaHue 1

132 Konpnencarop B 11enu NoCTOSTHHOTO TOKa 1

133 Pemenue 3amau 1

134 Pemenne 3amaa no Teme "llocTostHHBIN 1
ANEKTPUIECKUIN TOK"

135 Pemenue 3agau no reme "IlocTostHHBIM 1
ANEKTPUYECKUI TOK"

136 Pemenne 3amau mo Teme "IlocTOSTHHBIHM 1
ANEKTPUUECKUI TOK"

137 O0001eHne 1 cucTeEMaTU3aIMs 3HAHUI 110 1

teme "[locTOsHHBIN 21eKTpuuecKuil ToK"




138

KontponsHas pabora o Teme
"I[TocTOAHHBIN NEKTPUUECKUN TOK"

139

140

141

DeKTpuiecKas IpOBOJUMOCTD Pa3IMYHBIX
BEIIECTB. DIEKTPUUYECKHI TOK B METaJLIAX. 1
CBepx1npoBOAUMOCTb

DJIEKTPUUYECKUH TOK B paCTBOpaxX U
paciuiaBax 3JeKTpoiauToB. 3akoHbl Dapanes 1
JUISL 3JIEKTPOIM3a

DneKTpuuecKkuil Tok B razax. [lnasma 1

142

143

DNEKTPUUECKUH TOK B BaKyyMe.
Baxyymubie mprOopbl

BHGKTpI/I‘IeCKI/Iﬁ TOK B IIOJIYIIPOBOAHHUKAX

144

145

[HonynpoBoaHKUKOBBIE TPUOOPHI

dusnueckuil NpakKTUKYM 10 TeMe
"N3MepeHune cuiibl TOKa U HAIPSKEHUS B
[ETH TOCTOSTHHOTO TOKA MPH MTOMOIIN
AQHAJIOTOBBIX U IU(PPOBHIX U3MEPUTEIBHBIX
npuOopoB" uian "3HaKOMCTBO ¢ IUPPOBOI
naboparopueit o pusuke. [Ipumepst
U3MepeHus: PU3NUECKUX BETUYUH MTPU
MOMOIIIM KOMITBIOTEPHBIX 1aTYUKOB"

146

Pu3nYecKuil IPAKTUKYM 110 TEME
"N3y4yeHne HepaBHOMEPHOTO JBUKEHHUS C
LIEJIBbIO OIIPENIETICHNSI MTHOBEHHOMN
ckopocTH"

147

Pu3NYecKuil TPAKTUKYM I10 TEME
"N3mepeHue yCKOpeHus Mpu 1
PSIMOJIMHEHHOM paBHOYCKOPEHHOM




IBWKEHHUH 110 HAKJIOHHOH IIIOCKOCTH' MIIH
"UccnenoBanve 3aBUCUMOCTH ITYTH OT
BpEMEHH ITPU PAaBHOYCKOPEHHOM
nBMxeHun"

148

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue ycKopeHHus cBOOOIHOTO
nanenus" win "M3ydeHue nBr>KeHUs Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

149

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3yuenure qBUKEHUS TeJa IO OKPY>KHOCTH
C IIOCTOSIHHOM IO MOJ1YJIIO CKOPOCTBhIO" MIIN
"HccnenoBanue 3aBUCUMOCTH ITEpHO/Ia
oOpaleHnss KOHUYECKOI0 MasiTHUKA OT €ro
napameTpoB"

150

151

152

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3MepeHue paBHOAECHCTBYIOIEH CHIIBI
IpY ABMKEHUH OpycKa Mo HaKJIOHHON
mwiockocTy" wi "IIpoBepka runoressl o
HE3aBUCHMOCTH BPEMEHH JIBUKEHUS OpycKa
10 HaKJIOHHOM TUIOCKOCTH Ha 3aJJaHHOE
paccTosiHue OT ero Macchl”

Pu3nUeCcKuil IPAKTUKYM I10 TEME
"UccnenoBaHue 3aBUCHMOCTH CHUJI
YIPYTOCTH, BOSHUKAIOIINX B IIPYKUHE U
pPEe3MHOBOM 00pasiie, oT ux aedopmaru”
niy "3ydeHne NBUKEHUs CUCTEMBI TE,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON Yepe3
n€rkuit 010K"

Pu3n4eCcKuil IPAKTUKYM 110 TEME




153

"N3mepenue kodpuIenTa TpeHus no
BEJIMYMHE YIII0BOTO Ko duiinenrta
3aucuMocT FTp(N)" wmm "UccnenoBanue
JBUXKEHHS OpyCKa MO0 HAKJIOHHOM
IUIOCKOCTH C MIEPEMEHHBIM K03 PUIieHTOM
Tperust" win "M3yuenue ABMKEHUS Ipy3a
Ha BaJly C TpeHHEM"

Du3nyecKuil MPaKTUKYM 110 TEME
"UccnenoBanue ycnoBUil paBHOBECHS
TBEPOrO Tella, UMEIOIIET0 OCh BpalleHus "
wiu "KoHCcTpynpoBaHue KPOHIITEHHOB U
pacuér cun ynpyroctu" unu "M3yuenue
YCTOMYMBOCTU TBEPIOTO TeJIa, UMEIOIIIETO
TJI0IAJh OTIOPHI"

154

155

dusnueckuil NpakKTUKYM 10 TeMe
"N3MepeHune UMItysibca Tena mno
TopMo3HOMY TTyTH" i "V3Mepenue cubl
TATH, CKOPOCTU MOJIENH AJIEKTPOMOOMIIS U
MOIIIHOCTH cuiibl TSru" uin "CpaBHeHUe
WU3MEHEHHUS UMITyJIbCa TeJla C UMITYJIbCOM
cuibl" nin "MccnenoBanue coxpaHeHUs
MMITyJIbCa MPU yIIPYyroM B3auMoaencTsun"
wim "M3MepeHre KHHETUYECKOW SHEPTrun
T€Ja 10 TOPMO3HOMY ITyTH"

Pu3nUeCcKuil IPAKTUKYM I10 TEME
"N3y4eHne n30TEpMHUUYECKOTO IIpoLecca
(peKOMEHJ0BaHO UCTOIb30BAHUE
udpoBoii taboparopun)" unn "M3yuenue
n30X0pHOro npouecca" win "M3ydenune




n3o0apHoro npomecca" unu "[IpoBepka
ypaBHEHUS COCTOSIHUSA"

156

157

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue yaenbHol TenaoéMKocTu" i
"UccnenoBanue mpoliiecca OCThIBaHUS
Bemiecta" unu "MccnenoBanue
aguabatHoro nporecca” win "M3ydeHue
B3aMMOCBSI3M YHEPTUU MEKMOJICKYJISIPHOTO
B3aMMOJICHCTBUS U TEMIIEPATYPhI KUTICHUS
JKAIKocTen"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3yueHne 3aKOHOMEPHOCTEN UCTIapeHUs
x)uakocren" win "M3mepenue yaenbHOU
TEIJIOTHI IJIaBJIeHus Jbaa" win "U3yuenue
CBOMCTB HACBHIIIEHHBIX MApOB" WU
"H3mepenue abCOMIOTHOM BIAXKHOCTH
BO3JlyXa U OIIEHKa MacChl TIapOB B
nomenieHnn". Uzmepenne kodgpuirenta
MOBEPXHOCTHOTO HATSHKEHUS

158

159

Du3nUeCKU IPAKTUKYM I10 TEME
"HaGnronenue mpeBpaiieHus SJHepruu
3apsKEHHOT0 KOHEHCATOpa B SHEPTHIO
u3ny4yeHus ceeroauona” uim "Mzydenue
MPOTEKAHUA TOKA B LIEMH, COAEpKAIIEH
KoHAeHcarop' uin "Pacnipenenenue
Pa3HOCTH MMOTEHLIMAJIOB (HANPSKEHUs ) IpU
NIOCJIE0BATEIBHOM COEIUHEHUH
KOHJIEHCAaTOpoB"

Pu3NYecKuil TPAKTUKYM I10 TEME




160

161

162

"UccnenoBaHue CMEIIAHHOTO COCIMHCHMS
pesuctopoB” uwin "M3MepeHnue yienbHoro
COTPOTHUBIICHHUS MPOBOTHUKOB" WIITH
"UccnemoBanue 3aBUCUMOCTH CHIIBI TOKA OT
HaIPSKEHUS JUTsI JIAMIThl HaKaJTuBaHUs"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HaGnronenue anekTpoiaun3a’ wim
"NU3mepenue 3apsiia OJJHOBAICHTHOTO HOHA"
nnu "UcciaenoBanue 3aBUCUMOCTHU
COIIPOTHUBIICHUS TEPMOPE3UCTOPA OT
temneparypbl” wiu "CHATHE BOJIBT-
aMIIEPHOI XapaKTepUCTUKU Auoaa"

PesepBusiit ypok. O60011eHE U
CUCTEeMaTH3alMsl 3HAaHHH 110 TeMe
"Kunematuka"

Peseprubiit ypok. O600111eHIE U

CHUCTEeMaTH3allvsl 3HaHUH 10 TeMe
"Inaamuka"

163

Peseprubiit ypok. O60011eHIE U
cucreMarusanus 3Haguii mo reme "Cratuka
TBep0ro Tena'

164

165

166

Peseprubiit ypok. O60011eHIE U
CHUCTEMaTH3aIlusl 3HAHHUH 110 TeMe ""3aKOHbI
COXpaHEHHUs B MEXaHUKE"

PesepBHrIit ypok. O600IICHHE U
cucTeMarusanusa 3HaHui 1mo Teme "OCHOBEI
MOJIEKYJIIPHO-KHHETUYECKON Teoprun"

PesepBHelit ypok. O6001ICHHE U
cUCTeMaTH3allks 3HaHUH 10 TeMe




"Tepmonunamuka. TeniaoBbie MalIUHbI"

167

168

169

PesepBHbIil ypok. O0001ICHHE U
CUCTEMAaTH3alMsl 3HAaHUM 110 TeMe
"ArperaTHble COCTOSIHHSI BELLIECTBA.
®dazoBble Iepexon"

PesepBHbIil ypok. O0001ICHHE U
CUCTEeMaTH3alusl 3HaHH 10 TeMe
"DnekTpuueckoe mnose"

PesepBuslit ypok. O60011eHNE U
CUCTEeMaTH3alMsl 3HAaHHH 110 TeMe
"[TocTOAHHBIN NEKTPUUECKUN TOK"

170

PesepBHeIit ypok. O000IICHHE 1
cucreMarus3anus 3Hagui mo teme "Toku B
pa3JIMYHBIX cpeaax"

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

170

16




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



