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paboT U ONBITOB € YYETOM MHIMBHIYyaTbHBIX 0COOEHHOCTEH 00yUarOMmMXCsl.
MNOSCHUTEJIBHAS 3AIIMCKA

[Iporpamma mo ¢usuke Ha YpPOBHE CpeaHero obmiero oOpa3oBaHus pa3zpaboTaHa Ha
OCHOBE IMOJIOXKEHHH M TpeOOBaHUN K pe3ylbTaTaM OCBOCHHUS OCHOBHOW 00pazoBaTEbHOMN
nporpammel, mnpeactaBieHHBIX B ®I'OC COO, a Ttakke ¢ yuéroM ¢enepanpbHO padoueit
nporpaMmbel BocnuTanuss U Konnenmuu mnpenopaBanus ydeOHoro mnpenmera «®Pusuka» B
oOpa3oBaTenbHbIX opranuzauusx Poccuiickoii ®enepanuu, peanu3yrOLMX OCHOBHbBIE
00pa30BaTeIbHbIE IPOTrPAMMBI.

[lporpamma 1O ¢u3uKe ompenenseTr o00s3aTenbHOe MPEIMETHOE COJepIKaHue,
YCTAaHABJIMBACT PEKOMEHYEMYIO IIOCIIEAOBATEIBHOCTh M3YUEHHS] TEM W Pa3lesioB y4eOHOro
npeaMera ¢ y4€TOM MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€d, JIOTUKUA Y4eOHOTro
mporecca, BO3pacTHBIX OcoOeHHocTell oOywarommxcs. [Iporpamma 1o ¢usmke npaér
MPEJICTaBICHUE O LENsIX, COJAepKaHUM, 0OIIel cTpaTeruu OoOy4deHHs, BOCOUTAHUS U Pa3BUTHUS
oOyJaromuxcs cpeacTBamMu yueoHoro npeamera «Pusnkay Ha yriIyOJIEHHOM YpOBHE.

N3yuenne kypca (QHU3MKK yrIyOJEHHOTO YPOBHS TIO3BOJIIET pPEATM30BaTh 3aauul
po(hecCHOHANBHOM OpPHEHTAllMU, HApaBJICHO Ha CO3JAaHME YCIOBUN JUIsl MPOSIBICHUSI CBOUX
MHTEJJIEKTYaJIbHBIX U TBOPYECKHUX CIOCOOHOCTEH KaXIbIM OO0Yy4arolMMCs, KOTOpbIE
HEOOXOAUMBI ISl TPOJOJDKEHUST O00pa3oBaHMs B  OpPraHU3alUsaX MNpoQecCHOHATHLHOTO
00pa30BaHus MO PA3NUYHBIM (PU3HKO-TEXHHUECKUM U MHXKEHEPHBIM CHEIIHATbHOCTSIM.

B mporpamme mo ¢usmnke ompenensroTcs IUIAaHUPYyEMble Pe3yJlbTaThl OCBOCHHS Kypca
¢bu3MKK Ha YypOBHE CpelHero oO0mero oOpa3oBaHUs: JHYHOCTHBIE, MeETaNpeIMETHbIC,
npeaMeTHele (Ha yriayOnéHHoM ypoBHe). HaydHo-MeTo1010rn4eckoil OCHOBOM Al pa3paboTKu
TpeOOBaHUI K JIMYHOCTHBIM, METAapeIMETHbIM U IPEAMETHBIM pe3yJibTaTaM 00ydJaroImmxcs,
OCBOMBIIIUX IIPOrpaMMy 1Mo (PU3MKE Ha YPOBHE CPEAHETO 0011ero 00pa3oBaHus Ha YTIyOJIEHHOM
YPOBHE, SIBISIETCA CUCTEMHO-ESITENIbHOCTHBIN MOAXO/.

[Tporpamma o (usmke BKIIOYAET:

IUTAHUPYEMbIE pe3yNbTaThl OCBOEHHUS Kypca (U3MKU Ha YIriIyOJEHHOM ypOBHE, B TOM
qucie MPeIMETHbIE Pe3yIbTaThl [0 rofaM 00yUYeHHUs;

coJiepkaHue yueOHoro npeamera «DOu3uKa 1o rogaM o0ydeHus.

[TporpamMa mo Qu3MKe HMEeT HPUMEpPHBIM XapakTep U MOXeT ObIThb HCIOJIb30BaHA
YUUTENAMHU (PU3UKH [T COCTABJIEHUS! CBOMX Pa0OUYUX MPOTPaMM.

[IporpaMmMa 10 (u3MKE HE CKOBBIBAET TBOPYECKYI0 HWHULMATUBY Yy4WUTElNeH U
MPEOCTABISAET BO3MOXKHOCTU JUISI peaju3alud pPa3IMYHBIX METOJWYECKHUX TOJIXOIO0B K
npenofaBaHuio (GU3MKKM Ha YriayOJIEHHOM YpOBHE IPH YCIOBHHM COXPAaHEHUs 00s3aTebHOMN
YacTH COJIEP KaHUA Kypca.

dusmka Kak Hayka o Haubosee 00X 3aKOHAX MPHUPO/IbI, BEICTYIAst B KAUeCTBE Y4eOHOTO
npeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIH BKJIQJ B CHCTEMY 3HaHUH 00 OKpyXKarolieM MHpe.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEMETOB, MTOCKOJIBbKY (PU3HUECKUE 3aKOHBI JIS)KAT B OCHOBE MPOLIECCOB U SBJICHUHN, H3yUaeMbIX
Xumuel, ouonorue, ¢usmdeckoit reorpadueit u acrponomueit. Mcnonp3oBaHue W akTHUBHOE
npuMeHeHrne (PU3UYECKUX 3HAHUU OMPENeNUIIO0 XapakTep W OypHOE Pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJOTHIl B cdepe DSHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOIYYEHHS] HOBBIX
MaTepUaJioB C 3aJaHHBIMH CBOWcTBamMH. M3yueHue GU3MKA BHOCUT OCHOBHOM BKJIaa B



GbopMHpPOBaHHE €CTECTBEHHO-HAYYHOM KapTHHBI MHUpa oOydarmierocs, B (QopMupoBaHUE
YMEHUH MPUMEHATh HAYYHbIH METOJ MO3HAHUS NIPU BBIIIOJHEHUH UMH YUEOHBIX UCCIICIOBAaHUM.

B ocHOBY Kypca (Qu3uKH Ha yPOBHE CPEIHET0 OOIIEro 00pa3oBaHMs MOJIOKEH PSA UICH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €70 IIOCTPOEHUSI.

Hoen yenocmuocmu. B cOOTBETCTBUM € HEN KypC SABISAETCS JIOTHYECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BceX pa3fesioB (M3MKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOM, TaK U
COBPEMEHHOU (PU3UKU.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HEHl Marepuan Kypca (HU3UKH OO0BEIMHEH
BOKpYT (u3uueckux Teopuil. Bemymmm B kypce siBisieTcss (OpMUpPOBAHHME MPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE peanuzanus npeanosaraeT UCIoJib30BaHuE r'yMaHUTapHOTO
noTeHImana GU3NIECKOil HAyKH, OCMBICIIEHUE CBSI3U Pa3BUTHS (DM3HUKH C Pa3BUTHEM OOIIECTBA,
a TaK)Ke C MUPOBO33PEHYECKIMHU, HDABCTBEHHBIMU U SKOJIOTUYECKUMHU IIPpoOIeMaMu.

Hoea npuknaoumon nanpasenennocmu. Kypc (usuku  yrnyOon€HHOro  ypoBHS
MpeJoiaraeT 3HaKOMCTBO C IIMPOKUM KPYTrOM TEXHUYECKUX U TEXHOJOTUYECKUX MPUIIOKEHUN
M3YYEHHBIX TEOpHH U 3aK0HOB. [Ipu 3TOM paccMaTpUBarOTCS Ha YPOBHE OOIIMX MPEACTaBICHUI
U COBpEMEHHbIE TEXHUYECKUE YCTPONUCTBA, U TEXHOJIOTHH.

Hoea 3Konocuszayuu peanusyercs IOCPEICTBOM BBEACHUS 3JIEMEHTOB COJEp)KaHus,
NOCBAUIEHHBIX 3KOJIOTMYECKHM Tpo0iIeMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKKe 00CYXIeHUS PoOIeM PallMOHAIBHOTO IPHPOJIOTIOIE30BAHMS U
HKOJIOTHYECKOH OE30MaCHOCTH.

OcBoeHue cojiepkaHusl MPOrpaMMbl 10 (PU3UKE JTOJKHO ObITh MOCTPOSHO HAa MPUHIIUIIAX
CHUCTEMHO-/IEATEIbHOCTHOTO Moaxo/a. s pu3uKy peanusaus 3TUX IPUHIUIIOB 6a3upyeTcs Ha
UCITOJIb30BAaHUM CaMOCTOSTEIbHOTO AKCIEPUMEHTa KaK MOCTOSIHHO JEeWCTBYOLIEro (akropa
yuyebHoro mponecca. Jlisg yrayOi€HHOro YpoBHS — 3TO CHCTEMa CaMOCTOSTEIBHOTO
YUYEHHUYECKOT0 SKCIEPUMEHTa, BKIJIIOYAIOIIEr0 (PPOHTAIbHBIE YYEHHUYECKHUE OIbITHl MpHU
M3YYEHUH HOBOTO MaTepuaina, jabopatopHble paboThl W paboTel mnpakTtukyma. Ilpu 3tom
BO3MOXKHBI JIBa crioco0a peanu3anuu GU3NYecKoro npakTukyma. B mepBoM ciydyae mpakTUKyM
npoBoauTca au60o B koHue 10 m 11 kiaccoB, MO0 mocie MepBoro W BTOPOrO TMONYTOAMM B
KaXJIOM U3 3THUX KJaccoB. BTopoii cmocod — 3To mHTerpanus paboT MpakKTHKyMa B CHUCTEMY
71a00paTOpHBIX paboOT, KOTOPhIE MPOBOJIATCS B Mpoliecce u3ydeHus paszzaena (temsl). [Ipu sTom
1o paboTamMH NMPaKTUKyMa MOHUMAETCsl CAMOCTOATEIbHOE HCCIIEJOBAHNE, KOTOPOE MPOBOAUTCS
10 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUAA €3 MOIAroBoi HHCTPYKIINU.

B nporpamme no ¢usuke cucrema yueHHUECKOTO HKCHEPUMEHTa, Ja00paTOPHBIX paboT U
NPaKTUKyMa MPEJICTaBIeHa INHBIM ITepeyHeM. BBIOOp TeMaTHKH JUTsl 3TUX BHIIOB YICHUIECKHX
MPAKTUYECKUX PabOT OCYLIECTBISETCS yYaCTHMKaMH 0Opa3oBaTeNbHOrO Ipolecca MCXOAs W3
O0COOEHHOCTEl MOYPOYHOrO TIUIAHUPOBAHMUA M OCHauleHus kabuHeta ¢usuku. Ilpu sTOoM
oOecrieunBaeTcs OBJIaJleHHE OOYYaIOIMMUCS YMEHMSIMH TPOBOJUTH NPSAMbIE M KOCBEHHBIE
U3MEpPEHUs, HCCIEIOBaHUs 3aBHUCUMOCTEH (M3NYECKHUX BEJIWYMH MU IOCTAaHOBKY OIBITOB I10
IIPOBEPKE NPEUIOKEHHBIX TUIIOTES.

Bonbuioe BHUMaHKE yIenseTcsl peleHHI0 pacu€THBIX U KadyecTBEHHBIX 3a1ad. [lpu sTom
JUI PacYETHBIX 3a/1a4 MPUOPUTETOM SBIISIOTCS 3aJaud C SBHO 3aJlaHHOM M HESIBHO 33JaHHOU
buznyeckoil MoJIenbl0, MO3BOJIAIOIINE MPUMEHITh U3YUYECHHbIE 3aKOHBI M 3aKOHOMEPHOCTH Kak
U3 OJTHOTO pa3jesia Kypca, TaK U MHTErpupys MpUMEHEHUE 3HAHUU M3 pa3HbIX pasnenoB. /s



Ka4eCTBEHHBIX 3a/ady I[PHOPUTETOM SBJIIOTCS 3aJaHus Ha OOBbsICHEHUE/NpeicKa3zaHHue
NpoTeKaHus (PU3UYECKUX SBICHUN U MPOLIECCOB B OKPY)KAIOLICH >KU3HM, TpeOyromue BbIOopa
(bu3nvecKoil MoeNH Ui CUTyalluy MPAaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu  PI'OC COO Kk MarepuasbHO-TEXHUUYECKOMY
o0ecrieyeHnI0 y4eOHOro mporecca Kypc (Gpu3uku yriayOi€HHOrO ypOBHS Ha YPOBHE CPEIHEro
oOmiero o0Opa3oBaHMs JOJDKEH H3ydyaTbcsd B YCIOBMAX INpeIMETHOro kabunera. B xabunere
(GU3UKU T0JKHO OBITh HEOOX0AUMOE J1IA00PATOPHOE 00OPYOBAHUE JUISI BBITIOJIHEHUS YKAa3aHHBIX
B IIporpamMmMe 1o (pu3MKe y4eHHYECKHUX OIBITOB, Ja0OpaTOPHBIX pabOT M paboT MpPaKTUKyMa, a
TaKXe JIeMOHCTpPallMOHHOE 000py10BaHHE.

JlemoHCTpanoHHOe 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUU C MPHUHIUIIOM
MUHHMAaJIbHON JOCTATOYHOCTH M OOECIEeYMBAET IMOCTAHOBKY IEPEUMCIEHHBIX B MPOrpamMMe I10
(¢u3MKe KIIOYEBBIX JEMOHCTpALMil I HUCCIECJOBAHMSI M3y4aeMbIX SIBJICHUM M IPOLIECCOB,
IMIIUPUYECKUX U PYHIAaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaGopaTtopHoe 00OpyAOBaHUE AJIS YYEHMUYECKHX IMPaKTHYECKUX paboT (gopmupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M OOecleuuBaeTcs B pacyére OJAHOTO KOMIUIEKTAa Ha JBYX
oOyuyaromuxcs. TemaTnyeckue KOMIUIEKThl J1abOpaTOPHOro OOOpYJIOBAaHUS JOJKHBI OBITh
IIOCTPOCHBI Ha KOMIIJIEKCHOM HCIIOJIb30BAaHUM AHAJIOIOBBIX M LU(PPOBBIX NMPUOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTEILHBIX CUCTEM B BUIC HU(PPOBBIX JTaOOPATOPHIi.

OCHOBHBIMH TIETISIMU U3Y4YEHUST (PUUKU B 00IIEM 00pa30BAHUU SIBISIFOTCS:

(opMHUpOBaHKE UHTEPECA U CTPEMIICHUS 00YUAIOIIUXCS K HAYYHOMY M3yUYEHUIO NIPUPOIBbI,
Pa3BUTHE UX UHTEIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

pa3sBUTHE TMPEACTaBIEHUH O HAayyHOM MeToJe IMO3HaHHMiA M  (QOopMHpOBaHUE
MCCJIEIOBATEIBCKOTO OTHOIIECHUS K OKPYXXAIOLIUM SIBJICHUSM;

(dopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pe3yibTaTa M3Y4YeHUS OCHOB CTPOCHHMS
MaTepuy U pyHAAMEHTAIbHBIX 3aKOHOB (PU3MKH;

dopmHpoBaHHEe YMEHMH OOBSCHATH SIBIEHUS C UCIOJIb30BaHUEM (DU3NYECKMX 3HAHUU U
HayYHBIX JI0Ka3aTeJbCTB;

dbopMupOBaHUE MpPENCTaBICHUM O ponu (DU3MKU A Pa3BUTUS JAPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHi;

pa3BUTHE TPEICTABIEHUNH O BO3MOXKHBIX chepax Oyaymieil mnpodeccnoHanbHOM
NeSITeIbHOCTH, CBSI3aHHBIX C (DU3MKOM, MOJArOTOBKA K JajibHEimeMy OOyYeHHI0 B 3TOM
HaIpaBJICHUU.

JlocTikeHne STUX Lenel oOecreyrBaeTcsi pelleHHeM CIEAYIONMX 3a7ad B Ipolecce
U3y4eHHs Kypca (U3MKU Ha YPOBHE CpeHEro o011ero o0pa3oBaHus:

npuoOpeTeHne CHUCTeMBbl 3HaHMKM 00 oOmuX (PU3NYECKUX 3aKOHOMEPHOCTSAX, 3aKOHAX,
TEOpUSX, BKIIOYas MEXaHUKY, MOJIEKYJIPHYIO (PU3HKY, SJIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY
U 3JIEMEHTHI acTPOU3HKH;

dbopMupoBaHHE YMEHUI IPUMEHSATh TEOPETUUECKUE 3HAHUSA JIJIs1 00BACHEHUS (PU3HUECKUX
ABJICHUH B TIPUPOJE U JUIsl IPUHATHS NPAKTUYECKUX PEIICHUIN B IOBCEIHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB pEIIeHUs Pa3IMYHbIX 33/1a4 C SBHO 33JJaHHOM (PU3NUECKOIl MOJIEIbIO,
3aa4, TOPAa3yMEBAIOIIUX CAMOCTOATENBHOE CO3JaHuEe (U3UUYECKOM MOJeNH, aJeKBaTHOU
YCIIOBUSIM 3aJ]a4i, B TOM YHCJIE 33]]a4 HHKEHEPHOT'O XapaKTepa;

NOHMMaHHe (U3MYECKHX OCHOB M IPHHLUIOB JEHCTBUA TEXHUYECKUX YCTPOMCTB MU
TEXHOJIOTUYECKUX MTPOLECCOB, UX BIUSHUS Ha OKPYXKAIOILYIO CPENy;



OBJIaJICHUE METOJaMH CaMOCTOSITEIbHOTO IUIAHUPOBAHUS M TPOBEACHUSA (PUINUECKHUX
OKCIIEPUMEHTOB, aHalM3a W UWHTEpIpeTanud WHQHOPMAIUU, OINPEICICHHs] TOCTOBEPHOCTH
IIOJIyYEHHOT'O pE3yJIbTaTa;

CO3/IaHUE YCJIOBUM JUISl PA3BUTHS YMEHHH MPOEKTHO-UCCIENOBATEIbCKOM, TBOPYECKOM
JIesATEeIbHOCTH;

pa3BUTHE UHTepeca K cepaM npodhecCHOHATBLHOM NeSTeIbHOCTH, CBA3aHHON C (PU3UKOM.

B coorBerctBum ¢ TtpeboBanusMu PI'OC COO yriyOn€HHBIA YpPOBEHb H3yUCHUS
yuebHoro mnpenmera «®Pusuka» Ha YpOBHE CpeIHEro o0Iliero oOpa3oBaHUsS BBIOMpAETCs
00y4JaromuMucs, MIAHUPYIOIIMMH MPOJOJKEHHEe 00pa3oBaHMs IO CIEHUaIbHOCTAM (U3HUKO-
TEXHHUYECKOTO MPOUIISL.

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

[Ipennaraemslii B mporpamMme mo Gpu3uke nepeyeHs J1abopaTOPHBIX U MPAKTUIECKUX PabOT
ABIISIETCS PEKOMEHIOBAHHBIM, YUUTEIb I€TIAaeT BHIOOP MPOBEACHUS Ta00PATOPHBIX



COILEPKAHUE OBYYEHUSA
10 KJIACC

Pa3nen 1. Hayunblii MeTO MO3HAHNS IPUPOBI.

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

DKCHepUMEHT U Teopus B Mpoliecce Mo3HaHusl Npuposl. Habmoaenue u sKcriepuMeHT B
buzuke.

CnocoObl u3mepeHus: GU3NYECKUX BEIWYHH (QHAJIOTOBbIE W LU(POBBIE HU3MEPUTEIbHBIC
puOOPbI, KOMITBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[Torpemnoctu u3MepeHuit pu3nuecKkux BeInYrH (a0COTIOTHAS U OTHOCUTEIbHAS).

MonenupoBanue (U3NYECKUX SBICHUNA M MPOLECCOB (MaTepuaibHas TOYKA, aOCOIIOTHO
TBEPOE TEII0, HlealbHasl )KUIKOCTh, UJI€aIbHBIN I'a3, TOUEUHBIH 3apsan). ' unoresa. ®uznueckuit
3aKOH, I'PaHULIbl €r0 IPUMEHUMOCTH. Pu3nyecKas Teopus.

Ponp u mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOM HAydyHOW KapTUHBI MHUpa, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.

Yuenuueckuit sxkcnepumenm, nadbopamopnvie padbomot, npaKmuKym.

W3mepenne cuibl TOKAa W HANPSYKEHUS B LENM IOCTOSIHHOTO TOKa IpU TOMOUIA
AQHAJIOTOBBIX U IU(POBBIX U3MEPUTEIHHBIX TPHOOPOB.

3HakoMCcTBO ¢ nupoBoii maboparopueit mo ¢usuke. [Ipumepsr u3mepeHus: GU3NIECKUX
BEJIMYMH IIPU [TOMOLIY KOMITbIOTEPHBIX JATYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe nBukeHUE. OTHOCUTEIBHOCTb MEXaHMYeCKoro nBwmkeHus. Cucrema
OTCUY€Ta.

[Tpsmas u oOpaTHas 3a1a4l MEXaHUKU.

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

[lepemenienne, CKOpPOCTh (CpeAHssl CKOPOCTb, MTHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCH CUCTeMBbl KoopauHaT. ClokeHue nepeMenieHuil u
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJIMHENHOE JBUKEHHE. 3aBUCUMOCTh KOOPIMHAT,
CKOpPOCTH, YCKOPEHHS U IYTH MaTepUAIbHOM TOYKU OT BPEMEHH U MX TpaUKH.

CBobosHoe majeHue. YCKOpeHHe CBOOOJHOro majaeHus. J[BuwxeHue Tena, OpOIIEHHOTO
II0J1 YIJIOM K TOPU30HTY. 3aBUCHMOCTbh KOOPJIMHAT, CKOPOCTU M YCKOPEHMSI MAaTEPUAIbLHON TOUKU
OT BpEMEHH U UX TpapuKu.

KpuBonuneliHoe nBuxeHue. J[BuxeHne MaTepruaaibHOW TOYKHU M0 OKPY>KHOCTH. YTJ0Bas 1
nuHenHas ckopocTh. llepwon m vactora oOpamienus. LleHTpocTpemMutensHoe (HOpMaabHOE),
KacaTeJbHOE (TaHT€HIIMAIbHOE) U TIOJTHOE YCKOPEHHE MaTepHabHOM TOUKH.

TexHuueckne YCTpPONCTBA M TEXHOJIOIMYECKHE IIPOLECCHl: CHUIAOMETP, IBUKECHHE
CHaps10B, LIEMIHBIE, IeCTepEHYAThIE U peMEHHBIE MTepejaul, CKOPOCTHbIE TU(THI.

Hemoncmpayuu.

Mopnenb cucTeMbl OTCUETA, WITHOCTPALM KHHEMAaTHYECKUX XapaKTEPUCTHUK JIBHIKEHUS.

CrocoOBI UCCIIENOBAHUS IBUKECHUN.

NnnrocTpanus npeneapHoro nepexoaa 1 i3MepeHue MrHOBEHHOM CKOPOCTH.



[IpeoOpa3zoBaHne MBHKEHHM C UCIIOIB30BAHUEM MEXaHU3MOB.

[Tagenue Ten B BO3AyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmronenne aBr>keHus Tenna, OpOIIeHHOTO MO YTIIOM K TOPU30HTY U TOPH30HTATIBHO.

Hamnpagnenue ckopocTy npu JBUKEHUHU MO OKPYKHOCTH.

[IpeoOpazoBanue yriioBoi CKOPOCTH B PEIYKTOPE.

CpaBHeHHME NyTeW, TPAEKTOPHl, CKOPOCTEN JBHUKEHUS OJHOTO M TOTO K€ Teja B Pa3HbIX
CcUCTEMax OTCYETA.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

N3yueHnne HepaBHOMEPHOTO JIBMXKEHUS C LIEJIbEO ONPEAEICHUS] MTHOBEHHOM CKOPOCTH.

WN3mepenne ycKOpeHUss TIpU MNPSIMOJIUHEHHOM PpPAaBHOYCKOPEHHOM JIBIDKEHHUHM 10
HaKJIOHHOM IJIOCKOCTH.

Hccnenopanue 3aBUCUMOCTH ITyTH OT BPEMEHH MPHU PABHOYCKOPEHHOM JIBH)KEHUH.

N3mepenne yckopeHusi CBOOOIHOTO MaieHus (PEKOMEHI0BAHO MCIOIb30BaHUe IIU(POBOM
nabopaTopun).

W3ydeHue OBUXKEHHs Tela, OPOLICHHOIO TOPU30HTaIbHO. [IpoBepka rumoTe3sl o mpsiMon
MPONOPUMOHAIBHON 3aBUCUMOCTH MEXIY AAIbHOCTHIO MOJIETA U HAYAJIbHOM CKOPOCTBIO TEJA.

N3yuenue ABMKEHUS Tena MO OKPYKHOCTU C IOCTOSSHHOW IO MOJIYJIFO CKOPOCTBIO.

HccrnenoBanue 3aBHCHMOCTH TepHoja OOpalleHHs KOHHUYECKOTO MAasTHHKAa OT €ro
MapaMeTpOB.

Tema 2. /lunamuxa.

Ilepsbiit 3akoH HproroHa. MHepunanbHble cucteMsl oTcuéTa. [IpUHINMI OTHOCUTEIBHOCTH
[Nanunes. HemnepuuaabHble CUCTEMBI OTCUETa (OMpeAeTIeHUE, TPUMEDHI).

Macca Tena. Cuna. [IpuHuun cynepno3uuuu cui.

Bropoii 3akoH HeroTOHa 1711 MarepraibHOM TOUKH.

Tperuii 3akoH HproTOHA 151 MaTepUanbHbIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHHUSI. DKBUBAJIEHTHOCTh IPABUTAIMOHHON U MHEPTHON MacChl.

Cwia TsDKeCTH. 3aBUCHUMOCTh YCKOPEHHUsI CBOOOJHOTO TAJCHUS OT BBICOTHI HaJ
MOBEPXHOCTHIO TUIAHETHI M OT Teorpapuyeckod MHPOTHL. [IBMKeHHe HEOECHBIX Tel M HX
cnyTHUKOB. 3akoHbl Keruepa. [lepBas kocmMuueckast CKOPOCTb.

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

Cuna tpenusa. Cyxoe Tpenue. Cuna TpeHUsT CKOJBXKEHUS U CUJA TPEHHUS IOKOS.
Koadduiment tpenus. Cunia CONpoTUBIECHUS MPU ABMKEHUU Tella B JKUIKOCTH WU rase, eé
3aBUCHUMOCTDH OT CKOPOCTH OTHOCUTEIBHOTO ABUKECHUSI.

Hasnenue. I'unpocrarnueckoe nasienue. Cuna Apxumena.

TexHu4ecKkne yCTpPOWCTBA M TEXHOJOTHYECKHE TMPOIECCHI: TMOAMIMITHUKY, IBUKCHUE
HCKYCCTBEHHBIX CITYTHHKOB.

Hemoncmpayuu.

HabGnronenne nBuKeHUs TEN B MHEPIHAIBHBIX M HEMHEPIIUATBHBIX CUCTEMaxX OTCUETA.

[IpuHIUIT OTHOCUTENBLHOCTH.

Kauenune nByX UMIMHIPOB WJIM WIAPOB Pa3HOW Macchl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPLIMAIBHOW CUCTEMBI OTCUETA.

CpaBHeHHME PAaBHOICUCTBYIONICH MPUITOKEHHBIX K TNy CHJI C IPOU3BEACHUEM MACChI Tesla
Ha €ro yCKOPEHHE B MHEPLMAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHJI, BOBHHMKAIOIIMX B PE3YJbTATE B3aUMOACHCTBUS TEN.



N3MmepeHne macc 1o B3auMOJICHCTBUIO.

HesecomocTts.

Bec tena npu yckopeHHOM NOABEME U TaJICHUU.

[lenTpoOEKHbIE MEXAHU3MBI.

CpaBHeHME CHII TPEHUS TTOKOS, KaUEHUS U CKOJIbKCHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

W3mepenne paBHOAECHCTBYIOIICH CUIT TP IBH)KEHUU OpycKa [0 HAKIOHHOM MJIOCKOCTH.

[IpoBepka rumore3pl O HE3aBUCHMOCTH BPEMEHH IBMKEHHsSI Opycka IO HAaKJIOHHOU
IUIOCKOCTH Ha 33JJAaHHOE PACCTOSTHUE OT €r0 MacChl.

HccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOMIMX B MPYXKUHE U PE3UHOBOM
oOpasiie, oT ux aedopMauu.

N3yuenune ABUKEHUS CUCTEMBI TEJl, CBI3aHHBIX HUTHIO, IEPEKUHYTOU uepe3 JErKui OJIOK.

N3mepenne ko3 dummenTa TpeHus Mo BEIWYHHE YTI0BOT0 KO3 (GHUIIMEHTa 3aBUCUMOCTH
FTP(N)'

HccnenoBanue [BWKEHUS Opycka [0 HAKJIOHHOM IUIOCKOCTH C TEPEMEHHBIM
KO3 PHUITMEHTOM TpEHHUS.

W3ydeHue ABUKEHUS TPy3a HA BaLy C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbcomotHO TBEpAOE Teno. [locTynarenbHoe U BpalaTebHOE JIBUKEHUE TBEPIOrO TEa.
MoMeHT cuiibl OTHOCUTEIBHO Ocu BpaiieHus. [lnedo cumbl. CriokeHue CHIl, TPHIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxecTH Tena.

VYcnoBust paBHOBeCHsI TBEPIOTO Tea.

YcroitunBoe, HeycToUMBOE, Oe3pa3NuYHOe paBHOBECHE.

TexHu4yecKkne yCTpPONMCTBA U TEXHOJOTMYECKHE IMPOILECCHl: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, pelméryaTble KOHCTPYKIIHH.

Hemoncmpayuu.

VYcioBust paBHOBECHS.

Bunsl paBHOBecHS.

Yuenuueckuit sxcnepumenm, nadbopamopnsie pabomul, npaKkmuxym.

HccnenoBanue yciioBUi paBHOBECHUS TBEPJIOTO TeJla, UMEIOIIET0 OCh BPAIICHHUS.

KoHcTpynpoBaHue KpOHIITEHHOB U pACUET CUIT YIIPYTOCTH.

N3yuenue ycTOMYMBOCTH TBEPAOIO T€Ja, UMEIOILIETO MJI0MIA/ (b ONOPHI.

Tema 4. 3akonvl cCOXpanHeHusn 6 MexanukKe.

NMnynbc mMaTeprallbHOW TOYKH, CUCTEMbl MaTepHallbHbIX TouyeK. L[eHTp macc cucTeMbl
MaTepHaIbHBIX TOUeK. Teopema o JBMKEHUHU [IEHTpa Macc.

NMritynbC CHITBI M1 MI3MEHEHHE UMITYJIhCa Tea.

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

MoMeHT wumMmmynbca MartepuanbHOM Toukd. [IpeacraBieHre O COXpaHEHMHM MOMEHTA
UMITyJbCa B IICHTPAIBHBIX MOJISX.

PaGora cunel Ha MalloM W Ha KOHEYHOM mepemenieHud. ['paduueckoe mpeacTaBieHue
paboThI CHITHIL.

MOIIHOCTB CHJIBI.



Kunerndeckast 2Hepruss MaTepHabHOM TOYKH. Teopema 00 M3MEHEHHH KHHETHYECKOM
SHEPIrUH MATEPUATILHON TOYKH.

IloreHumanpHple U HEMOTEHUMANbHBIE CWiIbl. lloTeHnmanbHas 3Heprus. lloreHuuanbHas
SHEPTUs ynpyro neGopMHpOBaHHOW NpYyKUHBI. [loTeHIManpHas SHEprus Teaa B OJHOPOJHOM
rpaBUTAMOHHOM ITosie. [loTeHnuranbHass SHepryus Tena B TPaBUTALIMOHHOM I10JI€ OAHOPOJHOIO
mapa (BHYTpH U BHE L1apa). Bropast kocMuueckasi CKopocTb. TpeThsi KOcMUYecKasi CKOPOCTb.

CBs13b paOOThl HEMOTEHUMAIBHBIX CUJI ¢ U3MEHEHHUEM MEXaHHMYECKOM PHEpPIUu CHUCTEMBbI
TeN. 3aKOH COXPaHEHHS] MEXaHU4YECKON DHEPIUM.

VYopyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHeHue bepHymum s MACANIbHOM JKHUJIKOCTH Kak CJEJICTBUE 3aKOHA COXPAHEHUS
MEXaHUYECKON IHEPTUU.

TexHu4eckne yCTpOMCTBA M TEXHOJIOTMYECKUE ITPOLIECCHI: JBHKEHHE PAKET, BOJIOMET,
KONEp, MPYKUHHBIA MUCTOJIET, THPOCKOI, (UTYpHOE KaTaHHWE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

M3mepeHne MOITHOCTH CHJIBI.

W3MeHeHne 3HepruM Teia MpU COBEPIIEHUN PAOOTHI.

B3anmMuble npeBpanieHuss KMHETUYECKOM M NOTEHIMAJIBHOW SHEPruil IpU JEHCTBHM Ha
TEJIO CHJIBI TSDKECTH M CHJIbI YIIPYTOCTH.

CoxpaHeHue 3Hepruu nIpyu cBOOOIHOM MaJAECHUU.

Yuenuueckuit sxcnepumenm, nadbopamopnvie pabomul, nPAKMuUKym.

W3mepenne uMIryabca Tena o TOpMO3HOMY ITyTH.

W3mepeHue cuiibl TATH, CKOPOCTH MOJIENTH 3JIEKTPOMOOUIISI U MOLITHOCTH CHIIBI TATH.

CpaBHeHNE U3MEHEHUS UMITYJIbCA TENA C UMITYJIBCOM CHJIBL.

HccnenoBanne coxpaHEeHHs UMITYJIbCA IIPU YIPYTOM B3aUMOJCHCTBHH.

M3mepenre KNHETHYECKOM YHEPTUHU Teja 110 TOPMO3HOMY ITyTH.

CpaBHeHuE U3MEHEHHS MOTEHIIMAIbHOM SHEPTUU NPY>KUHBI C pabOTON CHUIIBI TPEHUS.

Omnpenenenue padbOThI CHIIBI TPEHUS TPU ABUKEHUH TeJla IO HaKJIOHHOM TJIOCKOCTH.

Pa3nen 3. Moaekyasipuasi pu3uka v TepMOAUHAMMKA.

Tema 1. Ocno6bl MOIEKYAAPHO-KUHEMUUECKOI meopul.

OcHoBHBIE TMOJIOKEHHS MOJeKyIsipHo-kuHeTnuecko Teopun (MKT), wux omnbiTHOE
obocnoBanue. uddysus. bpoynosckoe nBmxeHue. XapakTep ABWKEHHS M B3aUMOACUCTBUS
YacTHI] BellecTBa. MOAETN CTPOCHUS Ta30B, KUJIKOCTEH U TBEPABIX Tel U 00bsSCHEHHE CBOMCTB
BEllecTBa Ha OCHOBE A3TUX Mojenell. Macca u pasmepsl Monekyn (aromoB). KommuecTBo
BemiectBa. [locrosnnas ABorazpo.

TemoBoe paBHOBecue. Temmeparypa u crocoObl e€ m3mepenus. lllkama TemmepaTyp
Lenbcus.

Mopnens wuaeaNbHOrO raza B MOJIEKYJSIPHO-KMHETUYECKOW TEOPUM: YacTUIBl Ta3a
JBHKYTCSI XAOTUYECKH U HE B3aUMOJAECUCTBYIOT APYT C APYTOM.

['a3oBeie 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona. AOcoiroTHas Temieparypa
(wkanma temneparyp KeneBuna). 3akon JlanmpToHa. M3omporecchl B HIEaJIbHOM Trase cC
IIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. I'paduueckoe npeacTaBieHne U30MPOLECCOB: U30TEpMa,
n30x0pa, u3obapa.



CBa3b MEXKIYy [OaBJICHUEM M CPEIHEHM KHWHETUYECKOW »JHEpPruer MOCTyNnaTeIbHOro
TEIUIOBOTO JIBMKEHHUS MOJIEKYJI MJI€aIbHOrO0 Tra3a (OCHOBHOE YpPaBHEHHME MOJEKYJISPHO-
KMHETUYECKOW TEOPUU UJI€ATbHOIO I'a3a).

CBs3p  aOCONIOTHOM  TEeMIIEpaTypbl TEPMOJMHAMUYECKOW CHCTEMBI CO CpeIHel
KMHETUYECKOUW dHEPrueH MOCTyNaTeIbHOI0 TEIUIOBOIO JBUKEHUS €€ YaCTHLL.

TexHuuyeckue YCTpOIICTBA U TEXHOJIOTMYECKUE TMPOLIECCHI: TEPMOMETp, Oapomerp,
MOJIy4YeHUE HAHOMATEPUAIIOB.

Hemoncmpayuu.

Mopenu nBUKEHNS YaCTUL BELIECTBA.

Monens OpOYHOBCKOTO JIBUYKEHHUSI.

Buneopoinuk ¢ 3anucbio peaibHOro OpOyHOBCKOTO JIBUIKEHUS.

Juddyzus xuaKocTe.

Mogens onbita IlTepHa.

[IpuTsixenue MoJIeKyI.

Mopenu KpUCTauIM4eCKUX PEeIIETOK.

Habmronenue u ncciaenoBaHUE U30MPOLIECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopuvie padbomot, npaKmuKym.

HccnenoBanue npoliecca yCTaHOBJIEHUSI TEIJIOBOTO PAaBHOBECHS IPU TEIIOOOMEHE MEXY
ropsiuei U X0JIOJAHON BOJOM.

W3yueHne W30TEpPMHUECKOrO Tporecca (PEeKOMEHIOBAaHO HCIIONb30BaHUE IH(PPOBOI
nabopaTopun).

M3yyenune n30X0pHOro Impolecca.

N3yueHne n306apHOro mnporecca.

ITpoBepka ypaBHEHUS COCTOSTHUS.

Tema 2. Tepmoounamuka. Tennoevie mauiunbol.

TepMoguHamuueckast (TH) CHUCTEMA. 3ajaHve ~ BHEINIHUX  YCJIOBMH i
TEPMOJMHAMMYECKOM CUCTeMbl. BHemHume w  BHyTpeHHMEe napameTpsl. Ilapamerpsl
TEPMOJIMHAMUYECKON CUCTEMBI KAK CPEAHHE 3HAYCHHs BEJIUYMH, ONHCHIBAOIIMNX €€ COCTOSHHE
Ha MUKPOCKOIINYECKOM YPOBHE.

Hynepoe nauano tepmoanHamuku. CaMonpou3BoiibHAas pesakcalus TepMOINHAMUYECKON
CUCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mopnens uaeanpbHOro raza B TEPMOJMHAMHUKE — CHUCTEMA YPAaBHEHMH: YypaBHEHHE
MenneneeBa—KnanelipoHa U BbIpaKE€HUE NIl BHYTPEHHEW SHEpruu. Y CIOBUS IMPUMEHUMOCTU
OTOW MOJENN: HM3Kasg KOHLIEHTpalMs YacTUll, BBICOKME TeMIepaTyphl. BelpaxkeHue s
BHYTPEHHEHN SHEPTUU OJHOATOMHOTO UAECAIBHOTO ra3a.

KBazucrarnueckue 1 HECTATHYECKHUE MPOLIECCHI.

OnemeHTapHas paboTa B TepMOoANHAMUKe. Beruucienne padboTsl o rpaduky mnpoiecca Ha
pV-auarpamme.

Tennomnepenaya Kak crnoco0 HM3MEHEHHUs BHYTPEHHEH SHepruu TepMOJUHAMUYECKON
cucTeMBbl Oe3 coBeplIeHus: paboTel. KOHBEKIMS, TEMI0ONPOBOIHOCTD, U3TyYEHHUE.

KonuyectBo Temnorel. TemnoéMkocTh Tena. YAelbHass W MOJSpHas TEMI0EMKOCTH
BEIECTBA. YpaBHEeHHE Maiiepa. YenbHas TewioTa CropaHus TtomauBa. Pacuér xonudecrsa
TEIJIOTHI TIpH Terutonepenaye. [lonstue 06 agnadbaTHOM Tporiecce.



[TepBbIit 3ak0oH TepMoaWHAMUKU. BHyTpeHHsst sHeprus. KomnuecTBo TeminoTel u padbora
KaK MEpbl U3MEHEHUS BHYTPEHHEH YHEPTUU TEPMOIUHAMUYECKON CUCTEMBI.

Bropoii 3akoH TepMOAMHAMMKHM Ul PaBHOBECHBIX IIPOLIECCOB: 4YEPE3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOJUHAMHUYECKON CHCTEMBI NMPOXOJHWT EIMHCTBEHHAs aauadaTta.
AOcoitoTHas TeMIiepaTypa.

BTopoii 3aK0H TEpMOJIMHAMUKHU Il HEPABHOBECHBIX ITPOLIECCOB: HEBO3MOXKHO IepeaaTh
TEIJIOTY OT OoJiee XOJOJAHOro Teja K Oojiee Harperomy 0Oe3 kommeHcanuu (Kmaysmyc).
HeoOpatumMocTh NpUpOIHBIX TPOIECCOB.

[Tpunimne! aeiicTBus TemaoBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII. [{ukn Kapho.

OKOJIOTUYECKHUE ACIIEKTHl UCIOJIb30BaHUS TEIUIOBBIX ABUrareinei. TemioBoe 3arps3HeHne
OKPYKarOILEeH CpeIbl.

TexHuueckue ycTpoiCTBa U TEXHOJIOIMUECKHE IMPOLECCHI: XOIOAMIbHUK, KOHAULIMOHED,
MU3eTbHBIA W KapOIOpaTOpHBIM JBUTaTeNu, MapoBas TypOuHA, NOTyYEHHE CBEPXHU3KUX
TEMIIepaTyp, YTWIM3ALMS «TEIUIOBBIX» OTXOJIOB C UCIOJIb30BAaHWEM TEIUIOBOI'O HAacoca,
yTUIU3alKsa OMOOPraHNYeCKOTro TOTLTMBA AJIsl BEIPAOOTKH «TEILIOBOM) U SJIEKTPOIHEPTHH.

Hemoncmpayuu.

N3menenue TemmepaTypsl py aquadaTHYeCKOM PacIIupEHUH.

Bo3aymHoe orauso.

CpaBHeHHE yIEIbHBIX TEIIIOEMKOCTEH BEIIECTB.

CriocoObl I3MEHEHHSI BHYTPEHHEH YHEPTHH.

HccnenoBanue aanabaTHoOro mporecca.

KoMnbroTepHble MOAENH TETIOBBIX JBUraTENEH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

W3mepenue yaenbHOU TEIII0OEMKOCTH.

HccnenoBanue npouecca OCThIBAaHUS BELIECTBA.

Hccnenoanue aguabaTHOro npoiiecca.

N3yuenne B3aMMOCBS3U DHEPTUU MEKMOJICKYJISIPHOTO B3aUMOJCHCTBUS U TeMIIEpaTyphl
KHTICHHS JKUIKOCTEH.

Tema 3. Azpecammuvie cocmoanusn eeujecmea. Dazosvie nepexoovl.

[TapooOpa3oBanne u KoHJeHcanus. lcmapeHne © KHUIEHHE. YJIeNbHas TeIuioTa
napooOpa3zoBaHMUs.

Haceiiennsle 1 HeHachlllleHHblE mnapbl. KadecTBeHHass 3aBUCUMOCTb IJIOTHOCTH U
JABJICHUS] HACBIIICHHOTO Mapa OT TEMIEpPaTyphbl, UX HE3aBUCUMOCTH OT 00bEMa HACHIIIIEHHOTO
napa. 3aBUCHMOCTh TeMIIEpaTypbl KUTICHUS OT JIABJICHUS B KUIKOCTH.

BnaxxHocTs Bo3ayxa. AGCOIIOTHAS U OTHOCUTENIbHAS BIAYKHOCTb.

Teépnoe Teno. Kpucrammuyeckue u amopdHbIe Teaa. AHU30TPONHUS CBOMCTB KPUCTAJIIIOB.
[TnaBnenue u kpuctauM3anus. Y aenbHas TerioTa miaasienus. Cydomumanus.

Hedopmaruu tBEpHOro Tenma. Pactsokenne u cxatue. Casur. Monyne FOnra. Ilpenen
yrIpyrux aedopmaruii.

TennoBoe pacupeHne KUIKOCTeH U TBEPABIX Tel, 00bEMHOE U JTMHEHHOE pacIIUpEeHHUE.
AHTapMOHHU3M TEIUIOBBIX KOJEOAHWN YaCTHUI[ BEIIECTBA KaK MPUYWHA TEIJIOBOTO PACHIMPEHUS
Ten (Ha KaYeCTBEHHOM ypPOBHE).

[IpeoOpazoBanue sHEeprun B (ha30BBIX IEPEXOaaX.



YpaBHEHHE TEIUIOBOTO OalaHca.

[ToBepxHOcTHOE HaTskeHHE. KoaduimeHT MOBepXHOCTHOTO HATsHKeHUs. KanumispHbie
ABJEHUA. /{aBiIeHne o1 UCKPUBIEHHON MTOBEPXHOCTHIO xkuakocTH. Dopmyia Jlamaca.

TexHuueckue yCTpOilCTBA U TEXHOJOTMYECKHE IPOLIECCHI: KHUAKHUE KPUCTaJLIbI,
COBPEMEHHBIE MATEPUAJIBI.

Hemoncmpayuu.

TennoBoe pacimupeHue.

CBoiicTBa HACBIILIEHHBIX ITAPOB.

Kunenue. Kunenue npu noHMXEHHOM JaBJICHUU.

N3mepeHue cuibl IOBEPXHOCTHOTO HATSYKEHUS.

OnBITHI C MBUIBHBIMU IJIEHKAMHU.

CmauuBanue.

Kanumnsipusle siBneHus.

Mopeny HEHbIOTOHOBCKOM KHIKOCTH.

CrniocoObl U3MepeHus BIKHOCTH.

HccnenoBanue HarpeBaHusl U IJIABJIEHUS KPUCTAIIMYECKOTO BELIECTBA.

Bunbr nedopmarmii.

HaGurotenne Maibix aedopmaruii.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3yuenne 3aKOHOMEPHOCTEN UCIIAPEHUS KUAKOCTEM.

N3mepenue yaenbHON TEIUIOTHI IJIaBICHUS JIbJA.

N3y4eHne CBOMCTB HACHIIIEHHBIX IApOB.

N3mepenue abCOMIOTHOM BIaXKHOCTH BO3/1yXa M OLIEHKA MacChl MapoB B IIOMEIIEHUH.

N3mepenue ko3¢ puienTa noBepxXHOCTHOIO HATSKEHHUS.

N3mepenune moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JieopMallMi pe3MHOBOTO 00pasiia OT NPUIOKEHHON K HEMY
CHJIBL.

Pa3nen 4. DaekTpoanHaMuka.

Tema 1. Inexkmpuueckoe noie.

OnexTpuzanus Tea U e€ MposBIIEHUs. DJEKTpUYecKuil 3apaa. [IBa Buaa 3JIEKTPUUECKUX
3apsnoB. IIpOBONHMKM, NMIIEKTPUKH W IOJYHNPOBOAHUKH. DJIEMEHTApHBIA 3JIEKTPUYECKUN
3apsd. 3aKOH COXPaHEHUs 3JIEKTPUUECKOro 3apsija.

Bsaumonericteue 3apsnoB. Toueunsle 3apsaasl. 3akoH Kynona.

Onexrpuueckoe nojue. Ero aelicTBue Ha 3JIEKTPUUECKHE 3apsi/bl.

Hanpsokénnocts  snektpuueckoro mnoss. [IpoOubiit 3apsin. Jlunum HanpsokéHHOCTH
ANEKTPUUECKOTr0 NoJs1. OJHOPOAHOE IIEKTPUUECKOE MOJIE.

[ToTeHHaIbHOCTh AMEKTPOCTATUYECKOTO MOJs. Pa3HOCTh MOTEHIMANOB U HAIpPsKEHUE.
[TorenuuanbHast ~ dHeprust  3apsga B OJEKTPOCTATHYECKOM  IIOJIE. IToTennman
IIEKTpOCTaTUYECKOro mouisd. CBs3b HANpsDKEHHOCTH MO U PAa3HOCTH IOTEHLIMAIOB  JUIS
AIIEKTPOCTATUYECKOTO MOJIs (KaK OJJHOPOAHOTO, TaK M HEOTHOPOJHOTO).

[IpuHLUII CYyNIEPIIO3ULIMU DIIEKTPUYECKUX TTOJIEH.

[Tone Toueuynoro 3apspa. Ilome paBHOMepHO 3apsikeHHOM cdepsl. Ilone paBHOMEpPHO
3apsOKEHHOTO 10 00bEMy mmmapa. [lose paBHOMEPHO 3apshDKEHHON OECKOHEUHOW TUIOCKOCTH.
KapTunel 1uHUN HanpssKEHHOCTH ATUX TOJIEH M SKBUITOTEHIIUAIBHBIX TOBEPXHOCTEH.



[TpoBOAHMKY B 3JIEKTPOCTATUYECKOM IOJIE. Y CJIOBHE PAaBHOBECHS 3aps10B.

JIM3IIeKTPUKH B JIEKTPOCTaTUYECKOM IT0JIe. J{ManeKTpuyecKkas IpOHUIIaeMOCTh BEIIECTBA.

KonpneHncarop. OneKTpoEMKOCTh  KOHJEHcaTopa. ONeKTpOEMKOCTh  IJIOCKOIO
KOH/JIEHCATOopA.

[TapayenpHOE  coeauHeHue  KOoHAeHcaTopoB.  llocimenoBaTtenbHOE — COeIMHEHHE
KOHJICHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHIEHCATOPA.

JIBrKeHME 3apsHKEHHON 4acTULBI B OHOPOJHOM JIEKTPUYECKOM IIOJIE.

TexHHUYECKHE YCTPOMCTBA M TEXHOJOTMYECKUE IPOLECCHI: BJIEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3aIUTa, 3a3eMJICHUE HIIEKTPOIPHUOOPOB, KOHJEHCATOPHI, TeHepaTop Ban e
['paada.

Hemoncmpayuu.

Y CTpOoUCTBO M IPUHIAII ACHCTBUSA 3JIEKTPOMETPA.

DIEKTPUYECKOE MOJIE 3apAyKEHHBIX IIaPUKOB.

DIEKTPUYECKOE MOJIE IBYX 3aPSKCHHBIX IIACTHH.

Mogens 3nekTpoctaTuueckoro reneparopa (Ban ae 'paada).

ITpoBOAHMKY B 3JIEKTPUYECKOM IIOJIE.

DIIeKTpOCTaTUYECKas 3allHTa.

YCTpolcTBO M ACMCTBUE KOHJAEHCATOPA IMTOCTOSHHOW U IEPEMEHHONU EMKOCTH.

3aBUCHUMOCTh  3JIEKTPOEMKOCTH IJIOCKOTO KOHAEHCATOpa OT IUIOIIAJM IUIACTHH,
PAacCTOSHUSA MEXAY HUMH U JUDJIEKTPUUECKON IPOHUI[AEMOCTH.

OHeprus MEKTPUYECKOTO OIS 3apsyKEHHOTO KOHIEHCATOPA.

3apsaka ¥ pa3psiKka KOHAEHCAaTOpa Yepe3 Pe3UCTop.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

OneHka cul B3aMMOJICHCTBUS 3apsKEHHBIX TEIl.

HaOnronenue npeBpalieHust 3HEpruu 3apsKeHHOT0 KOHAEHCATOPa B SHEPTUIO U3ITy4eHUS
CBETOAMO/1A.

W3ydeHne npoTekaHus TOKa B LIETIH, COJIEprKallel KOHIeH caTop.

Pacnipenenennie pasHOCTM TNOTEHUHUANOB (HANpsDKEHHWs])) MpPU  OCIEA0BATEIbHOM
COETMHEHUH KOHJIEHCATOPOB.

HccnenoBanue pa3psiaa KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. [locmoannwlil 3neKmpuyecKuil mox.

Cuia Toka. [ToCcTOSIHHBIN TOK.

VYcnoBusa CyIecTBOBaHUS IOCTOSIHHOTO AJIEKTPUYECKOrO TOKa. VICTOYHMKM TOKa.
Hanpsoxenue U u DJ1C €.

3akon Oma 1S ydacTKa Lenu.

DONEeKTpUYecKoe  CONMPOTHUBIIEHHWE.  3aBHCUMOCTh  CONPOTHUBIEHUS  OJHOPOIHOIO
MPOBOJAHMKA OT €ro JUIMHbI U IUIOUIaJN TONEPEYHOro CEeUeHHUs. YJeNbHOE COMPOTHUBIIEHUE
BELIECTBA.

[TocnenoBarenbHOE, NapauIEIbHOE, CMEIIAHHOE COEAMHEHHME IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX AMeKTprueckux nenei. [Ipasuna Kupxrooga.

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

MoOIHOCTB NEKTPUYECKOro TOKa. TeroBast MOIIHOCTD, BBIAEIAEMast Ha PE3UCTOPE.



OJIC u BHYTpEHHEE CONPOTHUBJICHUWE MCTOYHMKA TOKa. 3akoH OMa il MOJHOM
(3aMKHYTOM) 3JIeKTpUUYECKOM 1ienu. MOIHOCTh NCTOUHUKA TOKa. KOopoTkoe 3amMmbIkaHuE.

Konzaencarop B 11enu NOCTOSIHHOTO TOKA.

TexHuuyeckue yCTPONCTBA W TEXHOJIOTMUYECKHE TMPOLECCh: aMIEpPMETpP, BOJBTMETP,
peocTar, CYETUUK AIEKTPUUECKOM SHEPTHUH.

Hemoncmpayuu.

W3mepenne cuiibl TOKa U HaPsKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa OT HANPSKEHUsT JJIs  PE3UCTOPA, JIAMIIb
HaKaJINBaHUs U CBETOJIUOJA.

3aBUCUMOCTh CONPOTUBIICHUS] IWIMHAPUYECKUX IPOBOJAHUKOB OT JJIMHBI, IUJIOLIATA
MIONIEPEYHOI0 CEUEHUS U MaTepHuaa.

WccnenoBanne 3aBUCHMOCTHM CHJIBI TOKA OT CONPOTUBICHUS TP  IOCTOSTHHOM
HaIpsKECHUU.

[Ipsimoe n3mepenue DJC. KopoTkoe 3amblKaHUE TaJIbBAHUYECKOTO 3JIEMEHTA U OLEHKa
BHYTPEHHETO CONPOTUBIICHUS.

Cnioco0ObI coeTMHEHUST UCTOYHUKOB ToKa, DJIC GaTapeid.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXKY MOJIKOCAMU UCTOYHHUKA TOKA OT CHJIbI TOKA
B LICTIH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuxym.

HccnenoBanue CMEIaHHOTO COEIUHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro COMPOTUBIICHUS TPOBOTHUKOB.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT HAIPSDKEHUS 1J1s JJaMITbl HAKaJIUBAHUSA.

YBenuueHue npeena u3MepeHus amrnepmeTpa (BOIbTMETPA).

N3mepenne 3/1C 1 BHYTpEHHETO CONPOTUBIIEHUS NCTOYHUKA TOKA.

Uccnenosanue 3apucumoct D/1C raibBaHUYECKOTO JI€MEHTa OT BPEMEHH NPU KOPOTKOM
3aMbIKaHUU.

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

HccnenoBanue 3aBUCMMOCTH MOJIE3HON MOLTHOCTH UCTOYHHMKA TOKA OT CUJIbI TOKA.

Tema 3. Toku 6 paznuunslx cpeoax.

DNeKTpUyYecKas MPOBOAUMOCTh PA3JIMYHBIX BELIECTB. OJEKTPOHHAs MPOBOJUMOCTH
TBEPABIX  METAIOB.  3aBUCUMOCTh  COINPOTHUBJICHUS  METAIOB  OT  TEMIEpaTyphl.
CBepXnpoBOAUMOCTb.

DNIeKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TomympoBomHuku. CoOCTBEHHass W TPUMECHas TMPOBOJUMOCTH IOJYIPOBOTHUKOB.
CsaoticTBa p—Nn-nepexona. [lomynpoBoJHUKOBBIE TPHUOOPHI.

DNEKTPUUECKUH TOK B AJIEKTPOJIUTAX. DJIEKTPOIUTUYECKAST TUCCOLMALUA. DIIEKTPOIIU3.
3axonbl Dapazes 11s1 3JIEKTPOIHU3a.

OneKkTpuuecknii TOk B Tra3ax. (CaMOCTOATENbHBIH M HECAMOCTOSITEIbHBIM pasps.
Paznuunble TUIIBI caMOCTOSATENBHOTO pa3psaa. Monnus. [lnazma.

TexHu4yeckue yCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: Tra3opa3psaHble JIAMIIbI,
AIIEKTPOHHO-JIyueBasi TPpyOKa, MOJYNMPOBOAHUKOBBIE MPUOOPHI: MU0, TPaH3UCTOp, (poToamon,
CBETOJIMOJ, TallbBaHWKa, paUHUPOBAHWE MEAM, BHIIUIABKA QJIIOMHHHS, OSJICKTPOHHAs
MUKPOCKOIIHS.



Hemoncmpayuu.

3aBUCHMOCTb COIIPOTHUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

3akoHsbl 3nekTpoausa dapanes.

HckpoBo# paspsg ¥ IPOBOAMMOCTb BO3AyXa.

CpaBHeHuE NPOBOAMMOCTH METAJJIOB U ITOJIYIIPOBOJHHUKOB.

OnHOCTOPOHHSA MPOBOIUMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

HaGnronenue anexrpoinusa.

N3mepenue 3apsia 0JHOBAJIEHTHOIO MOHA.

HccnenoBanue 3aBUCUMOCTH CONTPOTUBIIEHUS] TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHOMN XapaKTEPUCTUKU JTUOJA.

Du3nYecKuil MPaAKTUKYM.

Crioco6b! n3MepeHus PU3NYECKUX BEIMUYUH C UCIOJIb30BAHUEM aHAJIOTOBBIX U LU(POBBIX
U3MEPUTENIBHBIX HPUOOPOB M KOMIBIOTEPHBIX JaTYMKOBBIX CUCTEM. AOCOJIOTHBIE U
OTHOCHUTEJIbHBIE ~ TOTPEIIHOCTH  M3MEpeHHH  (u3nueckux BenuuuH. OlLieHKa TpaHull
MOTPEIIHOCTEH.

[IpoBeneHNE KOCBEHHBIX HW3MEPCHHM, WCCIICJOBAHHA 3aBHUCHMOCTEH  (DH3MYECKHX
BEJIMYMH, NIPOBEpPKA IMPEAJIOKEHHBIX TMIOTE3 (BbIOOp M3 padOT, ONMCAHHBIX B TEMATHUYECKUX
pazaenax «Y4YeHUYEeCKH IKCIIEPUMEHT, JJAOOpaTOPHBIE pabOTHI, IPAKTHKYM).

Me:xknpeameTHbie CBSI3H.

N3yuenne kypca ¢puszuku yriayonéHHoro ypoBHs B 10 kiacce OCyIIECTBISIETCS C YUETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBSi3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpedmemuvie nonamus, C6A3aHHbBIE C UFYUEHUEM MEMO006 HAYUHO20 NO3ZHAHUA:
SBJICHUE, HaydHbIM (akt, rumoresa, (usznyeckas BeIMYUHA, 3aKOH, TEOpHs, HAOINIOJIEHHE,
HKCIEPUMEHT, MOJIEIMPOBaHHE, MO/IEb, U3MEPEHUE, TOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIbHbBIE
npuOopsbl, udposas 1adopaTopus.

Mamemamuka: pelieHUe CUCTeMbl ypaBHeHHWU. JluHelHas QyHkus, mapabona,
runep6osa, ux rpaduku u cBoiicTa. Tpuronomerpruyeckue QyHKIUN: CHHYC, KOCUHYC, TAHT'€HC,
KOTaHT'€HC, OCHOBHO€ TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOpPBI M MX MNPOEKIUM Ha OCU
KOOpJMHAT, CII0KEHUE BEKTOPOB.

Buonozua: mexannueckoe ABMKEHHE B JKHUBOM mpupojae, auddysus, ocMoc, TErmoo0MeH
JKUBBIX  OpPraHU3MOB, TEIUIOBOE  3arpsi3HEHUE  OKpYXKarolled  cpeapl,  yTUIM3anus
OMOOpPraHNYECKOro TOIJIMBA JJISi BHIPAOOTKH «TEIUIOBOM» M 3JEKTPOIHEPTUH, MOBEPXHOCTHOE
HaTSHKEHHE U KallWJUIIpHbBIE SIBJICHUSI B IPUPOJIE, IMEKTPUUYECKHUE SIBJICHUS B dKUBOM MPUpPOE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHasi Macca, MoJy4eHrne HaHOMaTepHUasIoB, TEIJIOBbIE CBOMCTBA TBEPABIX TEN, )KUJIKOCTEH 1
ra3oB, JKUIKHE KpHUCTAUIbl, DJJEKTPUUECKHE CBOMCTBA METAJUIOB, JJEKTPOIMTHYECKAS
JMCCOLIMAINs, TajlbBAaHUKA, JIEKTPOHHAS MUKPOCKOIINS.

T'eozpaghusa: BnaxxHOCTh BO3/1yXa, BETPHI, 0APOMETP, TEPMOMETD.

Texnonozua: npeodpa3zoBaHue IBUKEHUN C UCIIOIb30BaHUEM MEXaHU3MOB, YUET CyXOro U
KMJIKOTO TpPEHUs B TEXHHMKE, CTAaTHUECKUE KOHCTPYKUUH (KPOHIUTEHH, peméTyaTsie
KOHCTPYKLIUH), UCIIOJIb30BAHNE 3aKOHOB COXPAaHEHHs MEXaHUKH B TEXHUKE (TMPOCKOII, BOJOMET



U Jpyrue), ABUTATE]Ib BHYTPEHHETO CroOpaHHs, IMapoBas TypOWHa, OBITOBOM XOJOIWJIBbHUK,
KOHJIUIIUOHEP, TEXHOJOTUM TOJYYEHHS COBPEMEHHBIX MaTepHalioB, B TOM YHCIIE
HAaHOMATEpHaJloB, M  HAHOTEXHOJOIMM,  JJEKTPOCTaTHUuYecKas  3allluTa,  3a3€MJICHUE
AIIEKTPOTIPUOOPOB, Ta30pa3PsTHBIC JTAMITBI, TOJTYIPOBOHUKOBBIC IPUOOPHI, TATbBAHUKA.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 PU3HUKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA
JIMYHOCTHBIE PE3YJIBTATBI
JIn4HOCTHBIE pe3y/abTaThl OCBOCHMs yueOHOro mpeamera «DU3uKay J0JKHBI OTPaXaThb
TOTOBHOCTh M CIIOCOOHOCTH OOY4YarOLIMXCSl PYKOBOJCTBOBATHCS CPOPMUPOBAHHONW BHYTPEHHEH
NO3ULMUEN JMYHOCTH, CHCTEMOM LIEHHOCTHBIX OPHMEHTAalUMd, IIO3UTUBHBIX BHYTPEHHHX
yOeXKIEeHUI, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHHCKOTO  OOIIECTBa,
paclIupeHre KU3HEHHOIO OIbITa U ONbITA AESITEIBHOCTH B IIPOLIECCE PEATU3ALUN OCHOBHBIX
HaIpaBJICHUN BOCIIUTATEIBHOMN I€ATEIbHOCTH, B TOM YHUCJIE B YACTH:
IrPaKIAHCKOI0 BOCIIMTAHMSA:

e CchOPMHUPOBAHHOCTD TPAXIAHCKOW MO3MLIMU OOYYaloImerocss Kak aKTUBHOTO U
OTBETCTBEHHOTI'O YJIEHA POCCUKCKOI0 OOLIECTBA;

® [IPUHATHE TPAJULUOHHBIX OOIIEUETOBEYECKUX I'YMAaHUCTUUECKUX U JEMOKPATUYECKUX
IICHHOCTEI;

® TOTOBHOCTb BECTH COBMECTHYIO J€SITEIbHOCTh B MHTEpEcaxX I'PakJaHCKOIo OOILEeCTBa,
y4acTBOBaTh B CaMOYIPABJIEHUU B 00pa30BaTeIbHON OpraHu3aluu;

® yMEHHME B3aUMMOJEICTBOBATH C COLMAJIBHBIMA MHCTUTYTAMH B COOTBETCTBHH C HX
(GYHKLIUSAMU M Ha3HAUEHUEM;

® TOTOBHOCTb K TYMaHUTAPHOMN U BOJIOHTEPCKOM AEATEIBHOCTH.

NATPHOTHYECKOI0 BOCIIUTAHUSA:

e c(pOpMHPOBAHHOCTH POCCUNCKOMN IpaskJaHCKON UJIEHTUYHOCTH, NATPUOTU3MA;

® [ICHHOCTHOE OTHOILIEHUE K IOCYAAPCTBEHHBIM CHUMBOJIaM, JOCTHIKEHUSM POCCHUMCKUX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUS:

e c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STHUECKOTO OBEICHMUS;

e CHoCcOOHOCTh OIIGHMBaThb CHUTYallMI0O W [PUHUMAThb OCO3HAHHBIE  PELICHHUS,
OPUEHTHUPYAICh HA MOpPAJIbHO-HPAaBCTBEHHBIE HOPMBI M ILIEHHOCTH, B TOM 4MHCIE B
JEATENIBHOCTH YUYEHOTO;

® 0CO3HaHME JMYHOTO BKJaJa B IOCTPOEHUE YCTOHUNBOro OYyIyIIEro.

ICTETHYECKOT0 BOCTIMTAHMSA:

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

npucyuiero Gpu3nyeckon Hayke.
TPYAOBOI0 BOCIIMTAHMSA:

e UHTEpeC K pa3luyHbIM cdepaMm NpoPecCHOHANbHON AESTeNbHOCTH, B TOM 4YHCIE
CBSI3aHHBIM C (DU3MKON M TEXHUKOM, YMEHUE COBEPINATh OCO3HAHHBIN BbIOOp Oymyrien
npodeccuu 1 pearTn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIIaHBI,

® TOTOBHOCTh M CHOCOOHOCTH K OOPa30BaHMIO U CaMOOOpa30BaHUIO B 00JacTH (U3MKH
Ha MPOTSHKEHUU BCEH JKU3HM.

IKOJIOTHYECKOr0 BOCTIMTAHUSA:

e c(opMHPOBAHHOCTH IKOJIOTMUYECKON KYyJIbTYphl, OCO3HAHUE TIJI00AJBbHOIO Xapakrepa
9KOJIOTUYECKHUX MPOOIIeM;

® [UJJAHMPOBAHUE U OCYILECTBICHUE IEUCTBUM B OKPYKAIOLIECH Cpe/le HA OCHOBE 3HAHUS
1eyed yCTOMYMBOrO pa3BUTHUS YEJIOBEUECTBRA;



paciipCHUC OIbITa ACATCILHOCTU 3KO0JIOTHYeCKOM HAIIpaBJICHHOCTU Ha OCHOBC
HUMCIOIIUXCA 3HAHWH I10 (1)I/ISI/IKC.

IHMEHHOCTH HAYYHOI'O ITO3HAHUSA:

c(OPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUA (HU3UUECKOI HAYKU;
OCO3HAHUE IIEHHOCTM HAy4YHOW [I€ATEIbHOCTH, TOTOBHOCTh B MPOIECCE H3YUYECHUS
GU3MKK ~ OCYIIECTBISATH  NPOSKTHYID W HCCICAOBATEIBbCKYIO  JEATEIhHOCTh
WHAUBUAYaAJILHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTeabHbIE YHUBEPCAJBbHBIC y‘leﬁHLIe JeHCTBUA
ba3oBble JJornveckue aelcTBUSA:

CaMOCTOSTENIbHO (OPMYIMPOBATh U AKTYaIM3UPOBATH MpPOOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpEeNEeNATh UEIU ACSITEIIbHOCTH, 33/1aBaTh APAMETPhl U KPUTEPUU UX JTOCTUKEHUS;
BBISIBIISITh  3aKOHOMEPHOCTH M TPOTHBOPEYHS B PACCMATPUBACMBIX (U3UYECKHUX
SABJICHUSIX;

pa3pabarbiBaTh IUIaH pEHICHUS N[poOJeMbl C y4ETOM aHaiuM3a HMEIOIIUXCs
MaTepUaAIbHBIX U HEMAaTEPUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JACATEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJITATOB LIEJISAM,
OLICHUBATh PUCKH ITOCIIEICTBUM NEATEIBHOCTH;

KOOPJIMHUPOBAaTh U BBINOJHATH PabOTy B YCIOBHSIX pEAIbHOI0, BUPTYaJbHOTO U
KOMOWHUPOBAaHHOTO B3aUMOCHCTBUS;

pa3BUBATh KPEaTMBHOE MBIIUIEHUE NP PEILICHUH KU3HEHHBIX MPOOIIEM.

Ba3oBbIe nccienoBareLCKHe AeliCTBUA.

BJIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMY MOHATHIMHI U METOAaMH (DU3HIECKON
HaYKU;

BJIQJICTh HABBIKAMH YYEOHO-MCCIICOBATEIBCKON W TPOCKTHOH JEATCIILHOCTH B
ob0nactu (U3MKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IOMCKY
METOJIOB peLIeHUS 3a7a4 (PU3NYECKOTO COJICpKaHUS, MPUMEHEHUIO pPa3IHNYHbIX
METOJIOB MIO3HAHUS;

BJIQJICTh BUJIAMH JICATEIHHOCTH IO MOJYUYESHUIO HOBOTO 3HAHHMSI, €r0 WHTECPIIPETAIINH,
peoOpa3oBaHUIO U MPUMEHEHHIO B PA3IMUHBIX YUYEOHBIX CUTYAIUSIX, B TOM YHCIIE TPU
CO3aHUU YUEOHBIX MPOESKTOB B 00IACTH (PU3UKH;

BBISBJISITH TTPHYMHHO-CJICICTBEHHBIC CBSI3W WM aKTyaJM3UPOBATh 3aJady, BBIJIBHTATh
TUTOTe3y € peIIeHWs, HaxOIuUTh apryMEeHTBl JUIA JIOKa3aTeldbCTBAa CBOMX
YTBEPXKACHUIA, 3a/1aBaTh MapaMeTPhl U KPUTEPHUH PEIICHUS;

AHAIM3UPOBATh TOJIYYCHHBIE B XOJE pEIICHUS 3aJaud Pe3yJabTaThl, KPUTHUECKU
OIICHUBATh WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBHUSX;
CTaBUTh U (POPMYIIMPOBATH COOCTBEHHBIC 3a7]a4i B 00pa30BaTEILHON JIEeATEILHOCTH, B
TOM YHCJIC TIPHU U3YUEHUH (DU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBII OIIBIT;

YMCThb IICPCHOCUTH 3HAHUA 10 (1)I/I3I/IKG B IPAKTUYCCKYIO 00J1acTh KHN3HCOACATCIIbHOCTH,



YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTei;
BBIJIBUTaTh HOBBIC UJICU, IIPEJIAraTb OPUIMHAIBHBIC ITOAXObI U PEILICHHUS;

CTaBUTb HpO6JICMBI 1 3a71a4u, JOITYCKAIHE aJIbTCPHATUBHBIC PCHICHUA.

Pabora ¢ unopmanmeii:

BJAQJICTh HABBIKAMHU MOJy4YeHHs HHpoOpMamuu (HU3HYECKOTO COJCPYKAHHUS W3
HUCTOYHUKOB PAa3HBIX THIIOB, CaMOCTOSTCIIBHO OCYIIECTBIATh IIOWCK, aHAJU3,
CHUCTEMATH3allMI0 W HMHTEPIPETAUUI0 HHPOPMALMU paA3IUYHBIX BHUIOB U  (HOpM
MIPEICTaBJICHHUS,

OIICHMBATh JJOCTOBEPHOCTh HH(OPMAIIHH;

HCIIOJIb30BaTh CPEJCTBA WH(POPMAIIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTHUH B
pCIICHUH KOTHUTHBHBIX, KOMMYHHMKATHBHBIX W OPTraHU3alMOHHBIX 3aJa4 ¢
coOiroficHHeM TpeOOBaHUH  APrOHOMHUKHM, TCEXHHUKH O€30IaCHOCTH, TI'MTHUCHBI,
pecypcocOepeKeHus, TPABOBBIX M OITUYECKUX HOPM, HOPM HH(POPMAIMOHHON
0€30I1aCHOCTH;

CO3/1aBaTh TEKCThl (DU3MYECKOTO COJCPKAHUS B PA3IUYHBIX (dopmarax ¢ yd4eTom
Ha3HAYCHUS WHPOPMALMU U IEICBOW ayIUTOPUH, BBIOMpAs ONTUMAIbHYIO (GopMmy
HpeIlCTaBJ'IeHI/IH u BI/ISY&JII/IS&III/II/I.

KOMMyHHKaTI/IBHI)Ie YHUBEpPCAJIbHBIC yqeﬁﬂme JelCTBHUA:

OCYILECTBIIATh OOILIEHHE HA YPOKaX (PU3UKHU U BO BHEYPOUHOI IEATEIBHOCTH;
pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIMd U CMATYATh KOH(IMKTHI;
pa3BEPHYTO M JIOTMYHO M3JIaraThb CBOIO TOUKY 3PEHUS C MCIOJIb30BAHUEM S3BIKOBBIX
CPEACTB;

MOHMMATh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON U HHIUBUAYAIbHON pabOThI;
BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBHH C y4E€TOM OOIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4IE€HA KOJUIEKTHBA,

OPUHUMATh LIE€IM COBMECTHOM JeATETbHOCTH, OPraHU30BbIBaTh U KOOPAMHUPOBATH
JNEUCTBUS TO €€ JOCTHKEHMIO: COCTaBJIATh IUIAH JAECWCTBHUH, PACIPENEIATh POJH C
y4€TOM MHEHUH Y4aCTHUKOB, 00CYX/1aTh pe3yJIbTaThl COBMECTHOM palboThI;

OLICHMBAaTh KadyeCTBO CBOEr0 BKJIAJa M KaXJOTO yYyaCTHHUKAa KOMAaHIbl B 0OLIUI
pe3yibTaT Mo pa3paboTaHHBIM KPUTEPUIM;

npeJiaraTb HOBbIE MPOEKTHI, OLEHUBATh UJIEU C MO3UIUN HOBU3HBI, OPUTHHAILHOCTH,
NPaKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATETUYECKOE MOBEACHHE B PA3IMYHBIX CUTYyalMsX,
MPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranuzanus:

CaMOCTOSITEJIbHO OCYIIECTBIISATH IMO3HABATENBHYIO JACSITEIBHOCTh B 00JaCTH (U3UKU U
ACTPOHOMUH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSTCIIBHO COCTABJIATH IIJIaH peH_IeHI/ISI paC‘—IéTHI)IX N Ka4C€CTBCHHBIX 3a/a4, IIJIaH
BBITIOJIHEHHS MPAKTUYECKON pabOThl ¢ YU4ETOM HMEIOMIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOYKHOCTEN U MPENOYTEHUI;

1aBaThb OI_[eHKy HOBBIM CI/ITyaHI/IHM;

pacuIMpsATh paMKH Y4eOHOTO IIPeAMETa Ha OCHOBE JIMUHBIX MPEANOYTCHUH;



JieniaTh OCO3HAHHBINA BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0st OTBETCTBEHHOCTH 32
peleHue;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

CHOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO S3PYIUIMA B 00JIacTu (U3UKH,
MOCTOSIHHO TTOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJbTYpPHBII YPOBEHb.

CaMOKOHTPOJIL, 3MOLIHMOHAJIBbHBIA HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B JEATCIIBHOCTD, OLICHUBATD
COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BJIAJCTh HAaBbIKAMU II03HABATEIbHOM pPE(IEKCMM KaK OCO3HAaHHUS COBEPIIAEMBIX
JIEHCTBUM U MBICIUTENIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUN;

UCIIOJIb30BaTh NMPUEMBI pe(uIEKCUU ISl OLIEHKH CUTYallH, BEIOOpa BEPHOI'O PELICHHUS;
YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUKECHHUIO;
IIPUHUMATh MOTUBBI U ApIyMEHTBI APYTUX IIPU aHAIU3E PE3YJIBTATOB JIEATEIBbHOCTH;
IpUHUMATh ce0sl, TOHMMAasl CBOM HEIOCTATKU U IOCTOUHCTBA,

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYIUX IIPY aHAIU3€E PE3YJIbTaTOB ACITECIBHOCTH;

IpU3HABaTh CBOE MIPABO U IIPABO APYTUX HA OIIUOKU.

B nmponecce AOCTHKCHUA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUA IIPOrpaMMBbI I1O (1)I/ISI/IKC JJIsA

YPOBH:A CPEOAHETO O6IJ_[CFO O6pa30BaHI/I$I y O6y‘IaIOIJ_[I/IXCH COBCPUHICHCTBYCTCS 3MOI.IPIOH8.J'IBHBII>1

HHTCIICKT, npez[nonarafomﬂﬁ C(bOpMHpOBaHHOCTbZ

CaMOCO3HaHUs, BKIIIOYAIOLIET0 CIOCOOHOCTh IOHMMAaThb CBOE OSMOLIMOHAIBHOE
COCTOSTHUE, BMJIETh HAINPaBJICHUS pPa3BUTUS COOCTBEHHOW AMOLIMOHAIBHON cdepsl,
OBITh YBEpEHHBIM B ce0e;

CaMOpETYJIMPOBAaHUsl,  BKJIKOYAKOLIETO  CaMOKOHTPOJb,  YMEHHE  IIPUHUMATh
OTBETCTBEHHOCTb 3@ CBOE  IOBEJEHHE, CIOCOOHOCTb  aJalTUPOBaThCS K
HMOIMOHAIBHBIM U3MEHEHUSM U MPOSBIATh THOKOCTb, OBITh OTKPBITHIM HOBOMY;
BHYTPEHHEH MOTHBALMM, BKJIFOYAOUIEH CTPEMIIEHUE K JOCTHXKEHMIO LIEJIM U YCHEXY,
ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JCHUCTBOBATDH, UCXOI U3 CBOUX BO3MOKHOCTEH;
HMIIATUH, BKIIOYAIOIEH COCOOHOCTh MOHUMATh SMOLMOHAIBHOE COCTOSHUE JIPYTHX,
YUUTBHIBaThb €ro MpPU OCYIIECTBIEHUU OOLIEHMs, CIOCOOHOCTh K COYYBCTBHIO U
CONEPEKUBAHUIO;

COLMAIBHBIX HABBIKOB, BKJIIOYAIOMIMX CIHOCOOHOCTh BBICTPAUBATh OTHOLICHHS C
JIPYTUMH JIOJbMU, 3a00TUTHCS, IPOSIBIISITh HHTEPEC U pa3periaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIbTATHI

K xonny oOyuenust B 10 knacce npeIMEeTHbIE pe3yabTaThl Ha YIIyOJIEHHOM YpOBHE JIOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHUI:

NOHUMAaTh pPOJIb (U3UKH B DKOHOMHUYECKOW, TEXHOJIIOTUYECKOH, HKOJIOTHUECKOM,
COLIMATILHOW M ATHYECKOM cdepax AesITeNbHOCTH YeJIOBEKa, POJib U MECTO (PU3MKU B
COBPEMEHHOM Hay4YHOMH KapTHHE MHpa, 3Ha4YeHHE oTucaTeIbHOMH,
CHCTEMaTH3UPYIOLIEH, OOBSICHUTEIBHOW M MPOTHOCTUYECKON (yHKIMHA (u3ndeckoil
TEOPHUH — MEXAHHKH, MOJEKYJISPHOU (PU3MKH M TEPMOJWHAMHKH, POJIb (PU3HUECKON
TEOpHH B ((OPMUPOBAHUYU NPEACTABICHUN O (PU3NIECKON KapTHHE MHPA;



pa3nuyath yCJIOBUS NPUMEHHUMOCTH Mojeneld (U3NYECKHX Tel M IPOLECCOB
(sIBJIEHUI): MHEpIMANIbHAS CUCTEMa OTCUYETa, a0CONIIOTHO TBEPOE TENO, MaTepuaibHas
TOYKa, PABHOYCKOPEHHOE JBUKEHHE, CBOOOJHOE TMaJeHue, aOCOJIOTHO yIpyras
nedopmarusi, aOCOMOTHO YIPYroe W aOCOJIOTHO HEYNPYroe CTOJKHOBEHUS, MOJENU
rasza, *XUIAKOCTH U TBEPAOTO (KPUCTALIMYECKOIO) Tella, UACAIbHBIA ra3, TOUCYHBIH
3apsi, OJHOPOIHOE IEKTPUUYECKOE T10JIE;

pa3iauyath yciaoBus (TpaHUIBl, 00JacTH) NPUMEHUMOCTU (UBMUYECKUX 3aKOHOB,
NOHMMATh BCEOOIIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OTPaHUYEHHOCTh
MCIIOJIb30BAaHUs YaCTHBIX 3aKOHOB;

AQHAIM3UPOBATh M OOBACHATH MEXAHMYECKHE NPOLECChl U SBJICHUS, HCIOIb3YS
OCHOBHBIE TIOJIOKEHHMSI U 3aKOHBl MEXaHUKH (OTHOCHUTEIBHOCTh MEXaHHYECKOIO
JBWDKEHUS, (POpPMYSBI KMHEMAaTHKH PaBHOYCKOPEHHOTO IBM)KEHUS, MPeoOpa3oBaHUs
[amunes nns  CKOPOCTM W IepeMellleHus, 3akoHbl HploToHa, mnpuHUIUO
OTHOCUTENIBHOCTH ['anuies, 3aKOH BCEMHPHOIO TSATOTEHHUS, 3aKOHbl COXpPaHEHUs
UMIyJbCa M MEXAHWYECKOM DSHEpPruu, CBsA3b pabdoOThl CHUIBI C H3MEHEHUEM
MEXaHMYECKOM DSHEpPruu, YCJIOBHsS paBHOBECUS TBEPIOro Tena), IMPH ITOM
HCIIOJIb30BaTh ~ MAaT€MAaTUYECKOE  BBIPAXKEHHE  3aKOHOB,  YKa3blBaThb  YCJIOBUS
MPUMEHUMOCTH (DPU3HUECKUX 3aKOHOB: IpeoOpazoBanuil ["anumes, BTOpOro u TpeThero
3aK0HOB HbIOTOHA, 3aKOHOB COXpPAHEHHUS UMITYJIbCA U MEXAHUUYECKOW YHEPruu, 3aKOHA
BCEMUPHOI'O TATOTEHUS;

aHAJTM3UPOBATh U OOBACHATH TEIUIOBBIE NMPOLIECCHl U SBJIECHUS, UCIOJIb3YsI OCHOBHBIE
nonoxenus MKT u 3akoHBI MOJIEKYNISpHOH (QHU3UKHM U TEPMOJUHAMUKU (CBS3b
JIaBJICHUSI JI€AIBHOTO ra3a Co CPEAHEN KUHETUUECKOM SJHEPTUEN TEIIOBOTO ABH)KEHHUS
U KOHIIEHTpallMel €ro MOJIeKyJ, CBsS3b TEMIIEpaTypbl BEIIECTBA CO CpeaHel
KMHETUYECKOW DHEeprued TemIOBOro JBMKEHUS €ro 4YacTHLl, CBS3b JIaBJICHUS
UJEAbHOTO Tra3a ¢ KOHIEHTpaluuedl MOJEKyJl W €ro TemIepaTypod, ypaBHEHUE
MenneneeBa—Knanelipona, NepBblii 3aKOH TEPMOJWHAMUKH, 3aKOH COXPAHEHMS
SHEPTUU B TEIUIOBBIX IMpOLECCax), MpPU 3TOM HCIOJIb30BaTh MaTEeMaTHYECKOE
BBIPQKCHHE 3aKOHOB, YKa3bIBaTh YCJIIOBHS NPUMEHUMOCTH ypaBHEHUs MeHpeneeBa—
Knaneiipona;

AQHAIN3UPOBATh M OOBACHATH JJIEKTPUUYECKUE SIBICHUS, MCHOJIb3ysl OCHOBHbBIE
MI0JIO’KEHUS M 3aKOHBI AJIEKTPOJINHAMUKH (3aKOH COXPAHEHMsI DJIEKTPUUECKOIO 3apsia,
3akoH  KynoHa, IOTEHIMaNbHOCTH  JJEKTPOCTATHYECKOTO  IOJSA,  IPHUHLHII
CYNEPHO3UINH IJIEKTPUUECKUX IIOJIEH, TIPU ITOM YyKas3blBas YCJIOBHUS NMPUMEHMMOCTH
3akoHa KynoHa, a Takke NpaKTHMYeCKH Ba)KHbIE COOTHOILIEHHS: 3aKoHbI Oma IS
y4acTKa LENU U JJI1 3aMKHYTOM 3JIEKTPUUYECKOU LIenH, 3aKoH J[xoynsa—JIeHna, mpasumna
Kupxroda, 3akonsr dapazes ais 371€KTpon3a);

OTHUCHIBATh (PU3UYECKHE MPOLECCHl U SIBICHUS, MCIIONb3Ys BEIMUUHBL: IepeMeleHHe,
CKOPOCTh, YCKOPEHHUE, UMITYJIbC T€Ja U CUCTEMBI TEJl, CHJIa, MOMEHT CHJIbI, JJaBICHUE,
NOTEHLMANIbHAsl SHEPrusi, KUHETHYecKas HHEprusi, MexaHudeckas sSHeprus, padbora
CUJIBbI, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTrOCTH, CHJIA
TPEHUSI, MOIITHOCTh, SHEPT'HS B3aUMOJICHCTBHUSA Tela ¢ 3eMiEil BOIM3H €€ TOBEPXHOCTH,
BHEprus ynpyro pgedopMamuy MPYKHUHBI, KOJMYECTBO TEIUIOTHI, a0COJIIOTHAsS
TeMmIreparypa Teia, paboTa B TEpMOJMHAMUKE, BHYTPEHHSS HSHEPrus HICaTbHOTO



OJIHOATOMHOTO Ta3a, paboTa HJealbHOTO ra3a, OTHOCHTENbHAsl BJIAXXHOCTh BO3/yXa,
KII[I waeanbHOro TEIUIOBOIO JBUTATENsl; JJIEKTPUUYECKOE I10JIe, HaIpPsS)KEHHOCTh
AIEKTPUYECKOr0 II0JIA, HANPSHKEHHOCTh IOJII TOYEUHOIO 3apsia WU 3apsyKEHHOIO
niapa B BaKyymMe€ U B JUAJIEKTPHUKE, MOTCHIUAN 3JIEKTPOCTATUYECKOrO I10JIs1, Pa3HOCTh
IIOTCHIUAJIOB, JJIEKTPOABWXKYILAs CHJIA, CUJIa TOKA, HAIPSIKEHUE, MOILMHOCTH TOKa,
3JIEKTpUYECKass €MKOCTh IUIOCKOIO KOHJEHCATOpa, CONPOTUBIIECHUE ydacTKa LENH C
MOCJIEIOBATEIbHBIM M MApaJuleJIbHBIM  COEJIMHEHUEM  PE3UCTOPOB,  HHEPrus
3JIEKTPUYECKOTO OISl KOHAEHCATOPa;

OOBSICHATH OCOOEHHOCTH MpPOTEKaHWs (U3MUYECKUX  SBJICHUH: MEXaHHYECKOe
JBWKEHHE, TEIJIOBOE JBMWIKEHHWE 4YacTHI][ BEIIECTBA, TEILUIOBOE pPaBHOBECHE,
OpoyHOBCKOE ABMXeHUE, Tuddy3us, ucrapeHue, KUMeHHe U KOHIeHCAIus, TIaBlICHUe
M KpUCTAUIM3alMs, HANPaBICHHOCTb  TEIUIONEpeAauu, JJIEKTpU3auus  Tel,
SKBUIIOTCHIMAIBHOCTD IIOBEPXHOCTH 3apsKEHHOIO IIPOBOIHUKA;

MPOBOAMTH MCCIIEOBAHHE 3aBUCHUMOCTH OIHOW (DPU3UYECKOW BETUYMHBI OT JIPYrod C
UCIIOJIb30BAHUEM TMPSMBIX H3MEPEHUH, MpU HSTOM KOHCTPYUPOBATh YCTAaHOBKY,
dbukcupoBaTh pe3yiabTaThl MOJYYCHHON 3aBUCHUMOCTH (PU3UYECKUX BEIMYMH B BUJE
rpadukoB ¢ y4ETOM aOCONIOTHBIX IMOTPEIIHOCTeH H3MEPEHUH, IeNaTh BBIBOJBI TI0
pe3yabpTaTaM UCCIIEI0BAHMS;

MPOBOANTh KOCBEHHBIE M3MEpPEHUs (PUINYECKUX BEIMYMH, MPHU ITOM BBIOHPATH
ONTUMAJIBHBIA METOJ M3MEPEHHUs, OLEHUBaTh aOCOJIIOTHBIE W OTHOCUTEJIbHbIE
MOTPEITHOCTH MPSAMBIX M KOCBEHHBIX U3MEPECHHUI;

MPOBOAUTH  ONBITBI [0 IPOBEPKE IPEIIOKEHHOM THUIOTE3bI:  IJIAHUPOBATH
OKCIIEPUMEHT,  CcOOMpaTh  OKCIEPUMEHTAIbHYI0  yCTaHOBKY, aHAJIU3UPOBATh
IIOJIy4EHHBIE PE3YIIbTAThI U JENIATh BBIBOJ O CTATYCE IIPEIIIOKEHHONU TUITOTE3HI;
coOnrofath mpaBuia 0e30MacHOro Tpyaa MpH MPOBEICHUU HCCIETOBAHHA B paMKax
y4eOHOT0 3KCIEPUMEHTa, MPAKTUKyMa M Y4eOHO-MCCIET0BATEIbCKOW U TNPOEKTHOM
JESTEIbHOCTH C HCIOJIb30BAaHUEM H3MEPUTEIbHBIX YCTPOHCTB U JaOOPATOPHOIO
000pyI0BaHNS;

pemate pacy€THBIE 3aladydl C SBHO 3aJlaHHOM W HESIBHO 3aJaHHOW (PU3NYECKOM
MOJIeTIbIO: HAa OCHOBaHMM aHalW3a YCJIOBHUS OOOCHOBBIBATH BBIOOP (hH3HUECKOM
MOJIeJM, OTBedawlleld TpeOoBaHUSAM 3aJaud, NPUMEHATh (OPMYIbI, 3aKOHBI,
3aKOHOMEPHOCTH W  MOCTYyJaThl (PU3MYECKUX TEOpPUM MpH  HUCHOJIb30BAaHUU
MaTE€MaTUYeCKNX METOJIOB pEHIeHUs 3aJad, MPOBOAUTH pPAacdy€Tbl HAa OCHOBAaHHUH
MMEIOIINXCA JaHHBIX, aHAJIU3UPOBATh PE3YJIbTaThl M KOPPEKTHPOBAaTH METOMbI
pEeLIEHHUs C YUETOM IOJYYEHHBIX PE3YJIbTaTOB;

pelaTh KauecTBEHHBIE 3a7auu, TpeOyrole NpUMEHEeHUs 3HAaHUI U3 pa3HbIX pa3/iesioB
Kypca (U3MKH, a TakKe HHTErpalMd 3HAHUM W3 JIPYrHMX HpPEeIMETOB €CTEeCTBEHHO-
HAay4YyHOTO IMKJIA: BBICTPAWBATh JIOTHUYECKYIO IEMOYKY PACCYKJICHHH C ONOpOW Ha
U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3UUYECKHE SBICHHUS;

HCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUS JUIsl OOBSCHEHUSI OCHOBHBIX MPUHIUIIOB pabOThI
U3MEPUTENIbHBIX TPUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIIOTUYECKUX MPOLIECCOB;
MPUBOJIUTH MPUMEPHI BKJIa1a POCCUNUCKUX U 3apYOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOLIEr0 MHpA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHIA;



aHATM3UPOBaTh M  OLEHUBATh TIIOCIEACTBUS OBITOBOW M  NPOU3BOICTBEHHON
NEeSTEIbHOCTH 4eJIOBEKa, CBS3aHHOW ¢ (U3MUECKUMHU IMpolLleccaMH, C IO3ULUN
9KOJIOTHYECKOM 0e301MacHOCTH, MpeJICTaBICHUN 0 paroHaIbHOM
PUPOJIONIONB30BAaHUH, a TAaKXKe Pa3yMHOM HCIOJIb30BAaHUU JIOCTHKEHUN HAyKU U
TEXHOJIOTHH JIJIsl TaTbHEHUIIIETO pa3BUTHS YEITOBEUECKOTO O0IIECTBA;

MPUMEHSTh pa3IM4HbIe CIOCOOBI paboThl ¢ HHpOpPMAIUEl GU3NYECKOTO COJEPIKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX  HMH()OPMAIIMOHHBIX  TEXHOJIOTUH, TMpU  ITOM
UCTIOJIb30BaTh  COBPEMEHHBbIE  HMH(OPMAIIMOHHBIE  TEXHOJIOTUH Ui  IIOUCKa,
nepepabOTKH M TPEAbsABICHUA Y4YeOHOW M HAYYHO-TIOMYJIAPHOHW HH(OpMAIIH,
CTPYKTYPUPOBAaHUS M HMHTEPIPETalul WH(POPMALUU, MOJYyYECHHOH W3 PazIHUYHBIX
MCTOYHUKOB, KPUTUYECKH aHATM3UPOBATH MOIy4aeMyI0 HH()OPMAIMIO U OLICHUBATH €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIMXCS 3HAaHUM, TaK M Ha OCHOBE aHaIU3a
UCTOYHUKA NHOpMAIUY;

IPOSBIATh OPraHU3AaLMOHHBIE M IO3HABATEJIbHbIE YMEHUS CaMOCTOSITEIbHOTO
IpUOOpPETEHUS] HOBBIX 3HAHWW B TMPOLECCE BBHINOJHEHUS IPOEKTHBIX U Yy4EOHO-
UCCIIEIOBATENLCKUX PadoT;

paboTaTh B IpYIIE C HUCIOJHEHUEM Pa3IMYHbIX COIMAIBHBIX DPOJIEH, IUIAHUPOBATH
paboTy TIpynmbl, palUOHAIbHO PACHPENETATh JEATEIbHOCTh B HECTaHJAPTHBIX
CUTYallUsX, aJleKBaTHO OLICHUBATh BKJIAJ KaXKJIOTO M3 YYACTHUKOB TPYIIIbI B PEIICHUE
paccMaTpuBaeMoii MPOOIEMBI;

NpOSBIATE MOTHBALIMIO K Oynymed npodecCHOHATBbHOM — JESATENIbHOCTH IO
CIENUATBLHOCTSAM (PU3UKO-TEXHHUECKOTO MPODUIIS.



TEMATHYECKOE INTAHUPOBAHHME

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoabnbsie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pasznen 1. HAYUYHBIM METO/] TIO3HAHUSI TIPUPO/IbI
HayunbIit MeTO TO3HAHUS buomiorexa LIOK
1.1 o Zqo o A 6 1 https://m.edsoo.ru/7
PHPOA £416194
Hroro no pazneny 6
Pa3znen 2. MEXAHUKA
bubnuoreka [{OK
21 KHHeMaTHKA 10 1 https://m.edsoo.ru/7f
416194
bu6mmoteka IIOK
29 TuHaMuKa 10 https://m.edsoo.ru/7f
416194
bubnmorexa LIOK
2.3 Craruka TBEpAOIO TENa 5 1 https://m.edsoo.ru/7f
416194
but6mmorekxa [IOK
2.4 3aKOHbBI COXPAHEHHUS B MEXAHUKE 10 1 https://m.edso0.ru/7f

416194

JlesiTeIbHOCTH
YUYHTEJIS € Y4eTOM
NMPorpamMmbl
BOCIIUTAHUS

Bcepocculickuil ypok
"Oxonorus u
sHeprocoepexenne"
VYyactue B UHTEpHET-
OJINMITHA/IC 1o
¢uzuxe CIIOIY
VYyactue 8 BCOI
1o Gpu3HKe
VYuyacrtue B
MEPOTPUSITHSIX
BCEPOCCUICKOIO
"ITast puzuku”
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Hroro mo pazueny 35

Paznen 3. MOJIEKYJISIPHASA ®PU3NUKA U TEPMOJUNHAMUKA

bubnunoreka LIOK

OcHOBBI
3.1 MOJIEKYJISIPHOKUHETUYECKON 15 1 https://m.edsoo.ru/7f
Teopuu 416194
bub6nmoreka [IOK
39 Tepmoaunamuka. TemioBbie 20 1 https://m.edsoo.ru/7f
MaIluHBI 416194
bubnunoreka LIOK
3.3 ATPEraTHbIE COCTOAHNA 14 1 https://m.edsoo.ru/7f
' BerectBa. Da3oBbIe EPEXObI 416194
Hroro mo pazueny 49
Paznen 4. JIEKTPOJAUHAMUKA
bubmmoreka IIOK
4.1 DNeKTpuYECcKoe moJie 24 1 https://m.edso0.ru/7f
416194
bubnmorexa LIOK
4.2 IToCTOSHHBIN 2IEKTPUUECKUI TOK 24 1 https://m.edsoo.ru/7f
416194
but6mmorekxa [IOK
4.3 Toku B pa3nuuHBIX cpenax 6 https://m.edsoo.ru/7f

416194

IIpoBenenue
BHEKJIACCHBIX
MEpONPUATHIA B
pamkax "Henenu
peIMETOB
€CTECTBEHHO-
Hay4YHOTO LHKJa'
12 anpens - [lenb

KOCMOHABTHUKH

(npe3eHranus,
coO0IIIeHHE)
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Hroro no pazgeny o4

Pazgen 5. ®U3HUECKHA MIPAKTUKYM

bubnunorexa LIOK
51 dusnyeckuil MpakTUKyM 16 16 https://m.edsoo.ru/7
1416194
Wroro no pazueny 16
PeszepBHoe Bpemst 10 1

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME 170 10 16



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

ITOYPOYHOE IIVTIAHUPOBAHUE

10 KIIACC
KoandecTBo yacoB Jata
Tema ypoka B KonrTpoabubie IIpakTuueckue H3Y4YeHUs
cero padoThI padoThI (yueOmas
HEJIeTIs)
Owusnka — pyHAaMeHTaIbHas HayKa o npupoje Hayunsiii Mmeton 1 1
MO3HAHUS U METO/Ibl MCCIeI0BaHUs (PU3NYECKUX SIBJICHUH
CraproBas KOHTpOJIbHAs paboTa 1 1 1
OKCIEpUMEHT U T€OpUs B IPOLECCE TO3HAHUS IPUPOJIBI. 1 1
HaOnronenue v S5KCIepuMeHT B pU3UKe
Crioco0b1 m3MepeHnst PU3NIECKUX BETUNIUH 1 1
AGCo0THAs M OTHOCUTENbHAS IOIPEIIHOCTH U3MEPEHHH 1 1

bu3nUecKrux BeITUUYNH

MonenupoBanue B ¢puzuke. Poiab u Mecto pu3Mku B
(opMHpPOBAaHNN COBPEMEHHON HAYYHOM KapTHHBI MUDA, B 1 2
IIPAKTUYECKOHN AEATEIbHOCTH JIIOAEH

Mexannueckoe asmxerne. Crucrema orcuera. OTHOCUTEIBHOCTD

MEXaHUYECKOTO JBUKEHUS. 1 :
Tpaekropus. [lepememienne. Ckopocts. MIX npoekunu Ha ocu 1 5
KOOpJMHAT

PaBHOMepHOE npsiMosnHEHOe ABIKeHHe. | 'padudeckoe 1 5
OIMCaHUE PABHOMEPHOIO NPSMOIUHENHOTO ABUKCHUS

CroxxeHue nepeMelieHnii u ckopocte. Pemenue 3amgau 1 2
HepaBHoMepHOE nBUKEHHE. MTHOBEHHAs CKOPOCTB. Y CKOPEHHE. 1 3
[IpssMonMHENHOE NBUKEHUE C IIOCTOSIHHBIM YCKOPEHUEM

['padmyeckoe onrcanue NPsIMOIUHEHHOTO JBUKEHUS C 1 3

MOCTOAHHBIM YCKOPCHHUEM




13

CBoOoHOE majieHne. Y CKopeHrue CBOOOHOTO TIa/ICHUS.
3aBHCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHUS OT BPEMEHH U
ux rpaduKu

14

15

16

JIBm>keHue tena, OpOIIeHHOTO MO/ YIIIOM K TOPU30HTY

KpuBonunelinoe npuxenue. JBUkeHUE 10 OKPY>KHOCTH.
VYrioBas u nuHeitHas ckopocTh. [lepron u yacrora.
LleHTpOCTpEeMUTENTBLHOE U TIOJTHOE YCKOPEHHUE

KoHntpoinbHas padora o teme "Kunemaruka"

17

18

19

IIepBsbiit 3akoH HproToHa. IHEpIManbHbIe CHCTEMBI OTCUETA.
[Tpunuun otHocutenbHOCcTH ["anunes. HemnepuuanbHubie
CHUCTEMBI OTCUETa

Cwita. PaBHoelicTByromas cuia. Bropoit 3akon HeroToHa.
Macca

B3anmoperictue ten. Tperunii 3akon HeroToHa

20

21

[IpuHnun cynepnosunuu cui. Pemenne 3a1ad Ha npUMEHEHNE
3aK0HOB HproTOHA

3akoH BCEMHUPHOT'O TATOTCHUA. OKBUBaJCHTHOCTD
FpaBHTaHHOHHOﬁ u HHepTHOﬁ MacCChbl

22

23

24

Cuta TSKeCTH U yCKOPEHHE CBOOOHOTO TaICHUS

I[BI/I)KCHI/IG HEeOECHBIX TeJI U UX HCKYCCTBCHHBIX CITYTHUKOB.
HepBaﬂ KOCMHUYCCKast CKOPOCTh. 3aKOHEBI Kennepa

Cuna ynpyroctu. 3akoH ['yka. Bec tena

25

26

Cuna tpenus. [Ipupona u Bunbl cun TpeHus. /[prkeHue B
JKUJIKOCTH U Ta3€ C YYETOM CUJIbI COMIPOTUBJIEHUS CPEIIBI

I[aBJ'IeHI/Ie. FI/I,Z[pOCTaTI/I‘-IeCKOC JaBJICHHUC. Cuna ApXI/IMCIla

27

AOcomoTHO TBepoe Teno. [loctynarenpHoe 1 BpamareabHOe
JABVKCHUE TBEPAOTO TECIIAa




28

MOMEHT CUJIbl OTHOCHUTENIBHO OCH BpauieHus. [lnedo cuibl

CrnosxeHue cuil, IpUIOKEHHBIX K TBepaoMy Teny. LlenTp

29 TSDKECTH Teja. Y CIIOBUS PABHOBECHS TBEPOTO Tea. Buibl
paBHOBECHS

30 Pemenue 3amau

31 KonTtponsnas padora no teme "/lunamuka. CtaTuka TBEpIOTO
Tena"
Hmnynbc MaTepuanbHON TOYKH, CUCTEMBI MATEPUAIIBHBIX TOYEK.

32 LenTp Macc cucTeMbl MaTepuaibHbIX TOUYEK. Teopema o
JBUKEHHUU LIEHTPa Macc

33 HMIynibC CHIIBI U N3MEHEHHUE UMITYJIbCa TeJla. 3aKOH COXPAHEHUs
umInyibca. PeakTuBHOE NBUKEHME

34 MoMeHT uMItysbca MaTeprainbHON ToukH. [IpencraBnenue o
COXpaHEHUH MOMEHTA UMITYJIbCA B LIEHTPAJIbHBIX MOJISIX

35 Penrenne 3amau

36 Paborta cuibl Ha MaJIoM U HAa KOHEYHOM MEepEMEIeHUH.
I'paduueckoe npeacraBieHne paboThl CHIIbl. MOIIHOCTb CHIIBI

37 Kunernueckas sneprus. Teopema 06 M3MEHEHUN KUHETHUECKOH
HHEPruM MaTepHaIbHON TOUKHU

38 IToreHnManbpHBIE M HEMOTEHIMAIBHBIE CUIIbL. [loTeHIIManbHas
sHeprus. Bropas kocMuyeckast CKOpoCThb
TpeTbst KocMudeckasi CkopocTb. CBs3b pabOTHI

39 HENOTEHUUAIbHBIX CUJI C U3MEHEHUEM MEXaHUUYECKOM 3HEpPTUn
CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUUECKON SHEPTUH

40 Ynpyrue u Heynpyrue CTOJIKHOBEHUs. Y paBHeHUE bepHynu
U1 UACATTLHOU KUIKOCTHU

41 KonTtponbHast pabota o Teme "3aKkoHbI COXpaHEHUs B

mexanuke"




PasButHe npexacrasnenuii o npupojie TemIoThl. OCHOBHBIE

42 nosnoxenuss MKT. Tuddysus. BpoyHoBckoe nBukeHne 1 ’

43 CtpoeHue ra3000pa3HbIX, KHUJIKUX U TBEPIBIX TEI. XapakTep 1 9
JBUKCHHUS M B3aUMOJICHCTBUS YaCTHI] BEIIECTBA

44 Macca u pazmepsl Mosiekyl (aTomoB). KonnuecTBo BeliecTsa. 1 9
ITocrossnHass ABorazpo

45 Temneparypa. TeroBoe paBHoBecue. [kana Lenbcust 1 9

46 Pemenue 3amay 1 10

47 Wneanbheiii ra3. ['a30BbIe 3aKOHBI 1 10

48 Vpasuenue MenjeneeBa-Knaneiipona. Pemenue 3amgau 1 10

49 AOGcomtoTHas TemnepaTypa. 3akoH JlanbToHa 1 10

50 N3ormporieccsl B CIEHOM ra3e ¢ OCTOSTHHBIM KOJIMYECTBOM 1 10
BEIIICCTBA

51 ['padmyeckoe mpencTaBieHe U30MPOLIECCOB: H30TEPMA, 1 1
nu30xopa, nzodbapa

52 OcnoBHoe ypaBHeHne MKT 11

53 Pemenue 3amau 11
CBs13b a0COTIOTHOM TeMIIEPATYPhl TEPMOIMHAMUYECKOM

54 CUCTEMBI CO CpellHel KHHETUYECKON YHEePrHel MOoCTynaTeIbHOTO 1 11
TEIUIOBOTO JIBHKEHUS €€ YacTHI]

55 0O000menne u cucreMarTuzarus 3Haauii o reMe "OcHossl MKT" 11

56 KonTtponshas padora no teme "OcHosl MKT" 12
TepMoauHaMHU4eCcKast CUCTeMa. 3aJlaHue BHEITHUX YCIIOBHH JUIS

57 T/l cucremsl. BHemHne n BHyTpeHHHE napaMmeTpsl. [lapamerprl 1 12
TJI cuctembl Kak cpeHIE 3HAUCHUS BEIMYNH, OMUCHIBAIOIINX €€
Ha MHUKPOCKOITUYECKOM YPOBHE

58 HyneBoe Hauano repmoaunHamuku. CaMonpon3BOIbHAS 1 12




penakcauust Tl cucTeMsbl K TENJIOBOMY PaBHOBECHIO

MOI[CJ'IB nacaJIbHOI'O rasa B TCpMOJUHaAMHUKCE. VcaoBus

59 . 12
IPUMEHUMOCTH 3TOM MOAEIU

60 VYpaBaenue MenaeneeBa-Knanelipona u BelpakeHue s 12
BHYTPEHHEHN 3HEpruu
BeIpaxenue 111 BHyTpEHHENH SHEPTUHA OJHOATOMHOI'O

61 uJeanbHOro ra3a. Ksasucratuueckue u HeCTaTU4ECKUE 13
MIPOLIECCHI

62 DnemMeHTapHas paboTa B TepMOANHAMHUKE. Brrauciienne paboThl 13
1o rpaduKy mporecca Ha pV-guarpamMme

63 Temnonepenaya Kak crnoco0 U3MEHEHUsI BHYTPEHHEH SHEeprun 13
T/l cuctemsl 6€3 coBepieHus paboTh

64 KonBexnusi, TEIIonpoBOgHOCTb, H3ITY4EHUE 13
KonuuecTtBo TemnoTel. TennoéMkocTs Tena. Y aenbHas u

65 MOJISIpHas TEIUIOEMKOCTH BEIIECTBA. Y I€JIbHAS TEIIOTa 13
CrOpaHusl TOIUIMBA

66 Pacuér xonuyecTBa TEIIIOTHI IPU TEILIONEPEIade 14

67 [Tonsatue 06 anuadatHom mporiecce. [lepBriit 3akoH 14
TEPMOJUHAMUKU

68 KonngecTBo TemoTs! ¥ paboTa Kak Mepbl U3MEHEHUS 14
BHyTpeHHEH 3Heprun TJ1 cuctemsl
Bropoii 3ak0H TEpMOAMHAMUKH ISl PABHOBECHBIX U

69 HEpaBHOBECHBIX NporieccoB. HeoOpaTuMocTh NpUPOIHBIX 14
IIPOLIECCOB

70 [TpuHnume! nevictBus TeruoBbix MamuH. KIT 14

71 MakcumansHoe 3Hauenue KII/1. [lukn Kapuo 15

72 Pemenne 3amau 15




DKOJIOTHYECKHE aCIICKThI MCIIOJIb30BAHUS TEILIOBBIX I[BI/IFaTeJIeﬁ.

3 TenoBoe 3arpsi3HeHUE OKPYIKaroIIEeH cpebl 1 1

74 Pemenue 3agaa 1 15

75 O06o01IeHre u cucTeMaTu3alys 3HaHu| 110 TeMe 1 15
"Tepmoaunamuka. TernnoBbie MaluHb!"

76 KonTtponsHas padora o teme "Tepmoannamuka. TerioBbie 1 16
MaIuHbI"

77 [TapooOpa3oBanue u koHaeHcanus. Micnapenue u KuneHue. 1 16
Y enbHas TEIIoTa mapooopa3oBaHus
HacplinenHsie 1 HeHachIeHHbIe apbl. KauecTBeHHas
3aBUCHUMOCTH TUIOTHOCTH U JIaBJICHHS HACBHIIIEHHOTO 1Mapa OT

78 TEMIEPATYPhl, UX HE3ABUCUMOCTb OT 00bEMA HACBHIIICHHOTO 1 16
napa. 3aBUCUMOCTb TeMIIepaTypbl KUIIEHUS OT JJaBJICHHUS B
KUIKOCTH

79 BrnaxHocTs Bo3ayxa. AGCOTIOTHAS M OTHOCUTEIbHAS BIAXKHOCTh 1 16

80 Pemenne 3amau 16

81 TBépnoe teno. Kpucramnndeckue u amopgHbIe Tena. 1 17
AHU30TPOMHUS CBOMCTB KPUCTAIIIOB

82 Hedopmaruu TBEpAOTO Tena. Pactskenue u cxarue. CaBur. 1 17
Mopyns FOura. [Ipenen ynpyrux nedopmaruii

83 [InaBrnenue u KpucTaUIU3anus. Y AenbHas TEIIOTa MIaBICHHUS. 1 17
CyO6numarus

84 TennoBoe paclIMpeHne KUAKOCTEN U TBEPABIX TEIL. 1 17
AHTapMOHHM3M TETUIOBBIX KOJIEOAHHH YaCTHI] BEIIECTBA

85 [IpeoOpazoBanme sHEprUM B (ha30BBIX EPEXOIaxX 17

86 VYpaBHeHUe TeroBoro 6ajganca 18

87 Pemenne 3amau 18




[ToBepxHOCTHOE HaTsKeHue. KanwispHsle sBiieHus. [{aBienue

88 110/J] UICKPUBJIEHHOW IOBEPXHOCTHIO kuaKocTH. Dopmyra 18
Jlannaca

89 O0o01IeHre U cCUCTeMaTH3alus 3HaHUU 110 TeMe " ArperaTHbie 18
cocTosiHus BeliecTBa. Pa3oBble epexoabl”

90 KoHTtposbHast pabota mo Teme "ArperatHbie COCTOSTHUS 18
BeliecTBa. PazoBbie mepexoabl"”
OnexTpu3aiys Tel U e€ NposBiIeHus. DIIeKTpuUuecKuil 3apsaa. J(Ba

91 BUJA MIEKTPUUECKUX 3apsiioB. [IpOBOIHUKH, TUAIEKTPUKU U 19
HOJIYIIPOBOTHUKHU

92 DneMEeHTapHBINA ANEKTPUYECKUH 3apsil. 3aKOH COXPAHEHHUS 19
AJIEKTPUYECKOTO 3apsaa

93 B3aumoneiictBue 3apsioB. Toueunsle 3apsiibl. 3akoH Kynona 19

94 Pemenue 3anau 19

95 Onekrpuueckoe nojie. Ero aelictBue Ha 31eKTPUUECKUE 3apsbl 19
Hanpsox€anocTh snexTpudeckoro nosns. [poOusiit 3aps. Jluaun

96 HaNpsHKEHHOCTHU JIEKTpUYecKoro noss. OnHopoiHOe 20
JNEKTPUYECKOE T10JIE

97 [ToTeHuManbHOCTh MEKTpOCTaTUYECKOTO Mo, PasHOCTh 20
MOTEHIIMAJIOB U HAaNpPsHKEHUE

08 [ToreHnnanbpHast SHEpPrus 3apsaaa B dJEKTPOCTATHUECKOM IOJIE. 20
[ToTeHunan 3MeKTPOCTATHUECKOT O OIS

99 CBs13b HANPSHKEHHOCTH NOJIS M PA3HOCTH IMOTEHIIUAIIOB [ 20
IIEKTPOCTATUYECKOTO T1OJIS

100 [TpuHIMI CYyTIEPIO3ULINH SIEKTPUUECKUX MOJIeH 20

101 Pemenue 3amau 21

102 [Tone Toueunoro 3apsina. [lone paBHOMEpPHO 3apsKEHHOM cephl 21




[Tone paBHOMEpPHO 3apsKEHHOTO 10 00BEMY mapa. [lone

103 PaBHOMEPHO 3apsKEHHONW OECKOHEYHOM! MIIOCKOCTH 1 21

104 [TpoBOIHUKY B AJIEKTPOCTATUICCKOM IT0JIC. Y CIIOBUE PABHOBECHS 1 21
3apsI0B

105 JIMPIEKTPUKHY 1 TTOTYITPOBOTHUKH B DJICKTPOCTATHIECKOM T10JIC 1 21

106 Konnencarop. DnekTpo€MKOCTh KOHACHCATOPA. 1 29
DNEKTPOEMKOCTH TIOCKOTO KOHJIEHCATOpa

107 [TapanenpHOE COeTMHEHNE KOHIEHCATOPOB 1 22

108 [TocnenoBarenpHOE cOeNMHEHIE KOHICHCATOPOB 1 22

109 DHeprus 3apsyKEHHOr0 KOHJIEHCaTopa 1 22

110 Pemenue 3amay 1 22

111 JIBrKeHHE 3apsHKCHHON YaCTHUIIBI B OHOPOTHOM JICKTPUICCKOM 1 23
noJje

112 Pemenue 3amay 1 23

113 0O0001IeHNe U CUCTEMAaTU3ALNS 3HAHUI 110 TEME 1 23
"DnexkTpuueckoe mnoie"

114 KonrponsHas padora no reme "DnexTpudeckoe nose" 1 23

115 Cuna toka. [TocTossHHBIN TOK. Y CI0BHS CyIIECTBOBAHUS 1 23
MOCTOSTHHOTO 3JIEKTPUYECKOTO TOKa

116 Ucrounuku Toka. Hampsoxkenue u 3/1C 24

117 3akon OMa A1 yyacTKa IenH. DIeKTPUIECKOe COMPOTUBIICHUE 24

118 3aBUCHMOCTE COITPOTHUBIICHUS OJTHOPOJIHOTO IMMPOBOHUKA OT €TI0 1 o4
JUTHHBI ¥ TIOMIA/IH MTOTICPETHOTO CCUCHUS

119 VnenpHOE cCONpOTHUBIICHKE BelllecTBa. Perenne 3a1au 1 24

120 [TocnenoBarenpHOE, MapalIeIbHOS, CMEIIAHHOE COCTHHECHNE 1 o4
MIPOBOJHHUKOB

121 Pacuér pa3BeTBIEHHBIX dIeKTpUUecKuXx nemnen. [Ipasuna 1 25




Kupxroda

122 Pemenue 3amaq 25
123 Pabora anexrpuyeckoro Toka. 3akoH J[xoymns —JleHua 25
124 Pemenue 3amau 25
125 MOIIHOCTP MEKTPUIECKOro ToKa. TerioBas MOIIHOCTD, 1 25
BBIJICJIsIeMasi Ha PE3UCTOpe
126 Pemenue 3agau 1 26
127 OJ1C 1 BHyTpeHHEEe CONPOTUBIIEHUE NCTOYHHUKA TOKA 1 26
128 3akon OMa a5 TOJTHOH (3aMKHYTOM) DJIEKTPHUYECKON TeTTH 1 26
129 Pemenue 3amay 1 26
130 MoIIHOCTh UCTOYHHKA TOKA 1 26
131 KopoTtkoe 3aMbIkanne 1 27
132 Konnencarop B 11enu NoCTOSSHHOTO TOKa 1 27
133 Pemenue 3amau 1 27
134 Pemenne 3agau no reme "[10CTOSIHHBIN 2E€KTPUUYECKUNA TOK" 1 27
135 Pemenue 3amau o teme "[1oCTOSTHHBIN 2NIEKTpUUECKUM TOK" 1 27
136 Pemenne 3agau no reme "[1oCcTOSTHHBIN 371€KTpUUYECKHUM TOK" 1 28
137 0O000menne u cucreMarTu3amnus 3Haunii o reMe "IlocTosHHEBIN 1 28
ANEKTPUIECKUIN TOK"
138 KonTponbhas pabota no Teme "TlocTOSHHBIN IeKTpUIeCcKuit 1 28
TOK"
139 DJeKTpUYecKast MPOBOJUMOCTD PA3JIMYHBIX BEIIECTB. 1 28
DNeKTpUUeCKHid TOK B MeTalutax. CBepXIpOBOIUMOCTh
140 DJIEKTPUYECKUH TOK B pACTBOPAX M pacIliaBax 3JICKTPOJIHUTOB. 1 08
3akonsl dapajes Ay dAEKTPOIIA3A
141 DneKkTpuuecKkui Tok B razax. [lnaszma 1 29




142

DJeKTpUYeCKUil TOK B Bakyyme. BakyyMHbIe ipruOOpbI

29

143
144

DNEKTPUUECKHU TOK B OJIYIPOBOJHUKAX

[omynpoBoAHUKOBBIE TIPUOOPHI

29
29

145

®uznyeckuil NpakTUKyM 1o Teme "M3mMepeHue cuibl Toka u
HAINpPSDKEHUS B IIETIH TTOCTOSHHOTO TOKA MPU TTOMOLIH
AHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIBHBIX TPHOOPOB" HITH
"3HakoMCTBO ¢ M poBoii 1aboparopueit mo ¢usuke. [Ipumeps
U3MepeHus: PU3MUECKUX BEITMYHMH ITPU MOMOILM KOMIIBIOTEPHBIX
IATYUKOB"

29

146

147

148

149

®uznyeckuil NpakTUKyM 1o teme "M3yueHne HepaBHOMEPHOTO
JIBIDKEHUSI C LIEITBIO OINPEACIICHUS] MTHOBEHHOU CKOPOCTH"

dusnueckuil npakTUKyM 1o Teme "M3MepeHue yCKopeHus npu
HPSAMOJIMHEHHOM PaBHOYCKOPEHHOM JIBM)KEHUH 110 HAaKJIOHHOU
wiockocty" wiu "HMccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU
IIpU PaBHOYCKOPEHHOM JIB)KEHUU"

@uznyeckuil NpakTUKyM 10 TeMe "M3MepeHne yCKOpeHHUsI
cBoOoiHOTO naseHus" win "M3yuenue IBUKEHUS Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

®uznyeckuil NpakTUKyM 1o teme "M3ydeHue IBUKEHUS Tela 1Mo
OKPYKHOCTH C IIOCTOSIHHOM 10 MOZYJIFO CKOPOCTBIO" WIIN
"HccnenoBanue 3aBUCUMOCTH N€pHOa 00paleHNs KOHUYECKOTO
MasiTHUKA OT €ro napamerpos”

30

30

30

30

150

®usnueckuil npakTukyM 1o teme "M3mepenue
PaBHOAEUCTBYIOIIECH CHIIBI TP IBUKEHUU OpYyCKa 110 HAKIIOHHOM
iockocTH" win "lIpoBepka runoTessl 0 HE3aBUCUMOCTH
BpPEMEHH JIBUKEHHUS OpyCKa M0 HAKJIOHHOM IJIOCKOCTH Ha
3a/laHHO€ PacCTOSIHUE OT €ro Macchl"”

30

151

®usnueckuil IpakTUKyM 1o teme "MccnegoBaHue 3aBUCUMOCTH

31




CHUJI YIIPYTOCTH, BO3HUKAIOUIUX B MPY>XKHUHE U PE3UHOBOM
obpasrie, oT ux nedopmanuu" wim "M3ydeHue 1BUKEHUS
CHCTEMBI TeJl, CBI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 JETKUi
0710K"

152

Oduznyeckuil mpakTukym 1o teme "M3mepenue koddduimenrta
TPEHUs IO BEJIMYMHE YITIOBOTO K03 (puimeHTa 3aBUCIMOCTH
Frp(N)" i "MccnenoBanue NBHXKeHHs OpycKa 10 HAaKJIOHHOU
IJIOCKOCTH C IMIEPEMEHHBIM KO3 PUIIMEHTOM TpeHus" uin
"N3yueHune NBUKEHUS rpy3a Ha BaJly C TpEHHEM"

31

153

®dusnueckuil npakTukyM 1o teme "HccnegoBanue ycaoBui
paBHOBECHsI TBEPIOTO TEJa, UMEIOIIETO OCh BpAIICHUs" WU
"KoHcTpynpoBaHue KpOHIITEHHOB U Pacu€T CUJI YIIPYTrOCTH" WU
"N3y4yeHne ycTOHYMBOCTH TBEPIOTO Teja, UMEIOIIETO TIOIIA b
onopsI"

31

154

155

156

®uznyeckuil NpakTukyM 1o teme "M3mepenue ummynbca Teia
1o TopMo3Homy nyTu'" unu "M3mepenHue cuiibl T4, CKOPOCTH
MOJIENIN SJIEKTPOMOOMIISL U MOITHOCTH CHJIBI TSATH" WIIH
"CpaBHeHHE U3MEHEHUS UMITYJIbCA TEIA C UMITYJIBCOM CHJIBI"
w "HccnenoBanne cOXpaHeHNs HMITYJIbCA TIPU YIIPYTOM
B3auMozeicTBun" win "M3mepeHne KWHETUYECKOW YHEPTUH Tela
10 TOPMO3HOMY ITyTH"

®uznyeckuil NpakTUKyM 1o TeMe "M3ydeHne n30TepMHIecKOoro
npoiiecca (PeKOMEHI0BaHO UCIOIb30BaHUE HU(POBOIA
nabopatopun)" win "M3yueHne n30X0pHOro nporecca’ nin
"U3yuenue nzobapuoro npouecca" unu "IlpoBepka ypaBHEeHHS
cocrosiHus"

®uznyeckuil NpakTUKyM 1o Teme "M3Mmepenue yaenbHoi
TeroéMkocTH" win "HMccnenoanue npouecca OCThIBAHUS
BemecTBa" win "MccnenoBanue aauabaTHOTO npolecca’ Uitu

31

31

32




"N3y4yeHne B3aMMOCBSA3U SHEPTUU MEXMOJIEKYIIIPHOTO
B3aMMO/JICUCTBHUS M TEMIIEPATYPhI KUTICHUS KUJIKOCTEH"

157

®uznyeckuil NpakTUKyM 1o teme "M3ydeHne 3akOHOMEPHOCTEN
ucnapeHus xuaxkocreil” nwin "M3MepeHue yaeabHON TEII0Th
11aBJieHus Jbjaa" uinym "M3ydeHue cBONCTB HACHIIIEHHBIX 11apoB"
win "V3Mepenne aOCoMOTHOM BIQXKHOCTH BO3AyXa U OIL[CHKA
Macchl mapoB B nomenieHuu". Mamepenue kosdduimenta
HOBEPXHOCTHOT'O HATSKEHHS

32

158

Ousznueckuii mpakTHKyM 10 Teme "Habimoqerne npeBpameHus
SHEPTUHU 3aPSHKEHHOTO KOHJIEHCATOPa B DHEPTHUIO U3ITyUEHUS
cBeroauona" unu "M3yueHnue nporekaHus Toka B LEMH,
cojepkaiieit kouaencarop' win "Pacnipenenenue pa3HoCTH
MOTCHITMAIOB (HAIIPSDKEHUS ) TIPH IOCIEA0BATEILHOM
COCJIMHEHUH KOHJIEHCATOPOB"

32

159

®uznyeckuil npakTukyM no teme "MccnenoBanue cMemaHHOTO
coeuHeHus pe3uctopoB” unu "M3mepenue yaenbHOro
CONPOTHUBIIEHUS TPOBOAHUKOB" nin "MccnenoBanue
3aBUCHUMOCTH CHJIbI TOKA OT HANPSKEHUS JJIS JIAMITBI
HakajauBaHus"

32

160

®uznyeckuil npakTukyM no teme "Habmronenue anexkrponuza”
unn "M3mepenue 3apsia 0THOBAJICHTHOTO HOHA" MITH
"HccnenoBaHue 3aBUCUMOCTH CONIPOTHUBIIEHUSI TEPMOPE3UCTOPA
oT Temneparypbl” win "CHATHE BOJIBT-aMIEPHON
XapaKkTEepUCTUKU auoaa”

32

161

162

163

WTOrOBBIN KOHTPOJIBHBIN TECT

PesepBHeIil ypok. O000IIEHHE U CHCTeMAaTH3alus 3HAHUN 0
teme "KunemaTtuka"

PesepBHeIil ypok. O000IIEeHNE U CHCTeMAaTU3alus 3HAHUI IO
teme "/Ilunamuka"

33

33

33




PesepBHelil ypok. O000IICHHE U CHCTeMAaTHU3alHs 3HAHUI 10

164 " 1 33
teme "Craruka TBepaoro tena"

165 PesepBHeIil ypok. O000IICHHE U CHCTeMAaTHU3aIHs 3HAHUN 10 1 33
TeMe "3aKOHbI COXPAHEHUS B MEXaHUKe"

166 PesepBHbIil ypok. O000IICHNE B CHCTEMAaTH3allUs 3HAHUH 110 1 34
Teme "OCHOBBI MOJIEKYJIIPHOKMHETUYECKON Teopun"

167 PesepBHeIit ypok. O000IICHHE U CHCTEMATHU3AIHS 3HAHUIA 10 1 34
teme "Tepmonunamuka. TernaoBbie MalIvHbI"

168 PesepBHEIil ypok. O000IICHHE U CHCTEMATHU3AIHS 3HAHUN 110 1 4
TeMe "ArperaTHble cocTosiHUS BemecTBa. da3oBble nepexon!”

169 PesepBHblil ypok. O60011IeHHE U CUCTeMaTHU3allHs] 3HAaHHH 110 1 4
teMe "DnekTpuyeckoe nose"

170 PesepBHEIil ypok. O000IICHHE U CHCTEMATHU3AIHS 3HAHUH 110 1 34
teMme "[locTosHHBIN 21eKTpUuYecKuii ToK"

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 10 16




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
HPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYHEHUKA

» dusnka. Mexanwnka, 10 kinacc/ Mskumes .., CunskoB A.3., O01mecTBO ¢ OrpaHHUEHHOM
0TBETCTBEHHOCTHIO «/IPODA»; AkonepHoe obmecTBo «M3narenscTBo «IIpocBerienne
» dusuka. MonekynsapHas pusuka. Tepmogunamuka, 10 kinace/ Mskumes [7.5., CunsikoB A.3.,
OO0I1eCTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «[[PODA»; AKIIMOHEpHOE 00IIIECTBO
«3narennbcTBO «lIpocBemenue»

» Gusuka. Dnekrpoaunamuka, 10-11 knacesl/ Mskumes I'.41., CunskoB A.3., O6miecTBo ¢
OTPaHUYEHHOU OTBETCTBEHHOCTHIO «/IPODAY; Akimoneproe odmiecTBo «M31arenbcTBo
«IIpocseenune»

METOAUYECKHUE MATEPHUAJIBI U151 YYUTEJIA
BonkoB B.A. YHuBepcanbHble oypouHsle pazpaboTku no ¢uzuke: 10 kinace
[Hatanuna A.B. ®usuka. Yriayonennslil yposensb. 10 kinace. Metoauueckoe nocodue

A P®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbl CETU UHTEPHET
bu6muoreka IIOK https://m.edsoo.ru/7f416194






