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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma no ¢pu3nke Ha ypoBHE CpeaHEro o0Iiero oopazoBaHus pa3padoTaHa Ha OCHOBE
MOJIOKEHUH U TpeOOBaHUI K pe3yJbTaTaM OCBOEHHUS OCHOBHOH 0Opa3oBaTeIbHON IPOTPAMMBL,
npenacrasieHHbix B @I'OC COO, a Takke ¢ ydérom denepaabHON pabodel HporpaMMEI
Bocniutanus u KoHuenmmu npenogaBanusi yaeOHoro npenmera «Dusnka» B 00pa3oBaTeIbHbBIX
opranmsarusix  Poccuiickoit ®enepanuu, pealM3ylOIIMX OCHOBHBIE 00pa3oBaTelIbHbBIC
IPOTPaMMBI.

[Iporpamma 1o (¢u3mke ompenenser 00sA3aTeNbHOE MPEIMETHOE  COJACp)KaHHe,
YCTaHABJIMBAET PEKOMEHAYEMYIO IOCJIEI0BATEIbHOCTh M3YUEHHUSI TEM U pa3]esioB y4yeOHOro
npeaMeTa ¢ y96TOM MEKITPEIMETHBIX U BHYTPHIIPEAMETHBIX CBSI3€H, JIOTUKH YIeOHOTO Ipolecca,
BO3PACTHBIX 0cOOEHHOCTEH o0yuatomuxcs. [Iporpamma no ¢pusnke 1aét npeacTaBaeHUe O IeTsX,
CoJIep’KaHuH, 001Iel cTpaTeruu oOyueHus, BOCIIUTaHUS U Pa3BUTHsI OOyYarOIINXCsl CPEACTBAMHU
yueoHoro npeamera «dusnka» Ha yriy0aEHHOM ypOBHE.

N3ydyenne kypca @u3uku yriayOJa€HHOTO YpOBHS IIO3BOJIIET pealu30BaTh 3aadu
npodeccuoHaIbHOM OpHEHTAllUK, HANpaBJIEHO Ha CO3/IaHUE YCJIOBHM IS MPOSBICHUS CBOMX
WHTEJJIEKTYaJbHBIX W TBOPYECKHX CIOCOOHOCTEH KaXIbIM OOyJaromumcsi, KOTOpbIe
HEOOXOIUMBI NIl TPOAOJDKEHUS oOpa3oBaHMs B OpraHu3alusax MpodeccHnoHaTbHOTO
00pa3oBaHus 1O pa3THIHBIM (PU3UKO-TEXHUICCKAM M HHKCHEPHBIM CIIEIIHATBHOCTSIM.

B nporpamme mo ¢usuke ompenensioTcs MUIaHUpyeMble pe3ylbTaThl OCBOEHHUS Kypca
(bu3uKN Ha ypPOBHE CPETHET0 00111ero 00pa30BaHus: INYHOCTHBIE, METAIIPEAMETHBIE, IPEAMETHBIE
(ma yriryosniéHHOM ypoBHE). HaydHO-METO10710rHYeCKO OCHOBOM I pa3pabOTKU TPEOOBAHMA K
JUYHOCTHBIM, METAIpPEIMETHbIM M MPEIMETHBIM pe3yabTaTaM oOOy4aroluXcs, OCBOMBILIUX
nporpaMMmy 1o (U3MKE Ha ypOBHE CpPEAHEro oOIero oOpa3oBaHUs Ha yriayOJIEHHOM ypOBHE,
SBIISIETCSA CUCTEMHO-EATEIbHOCTHBIN MOIXO.

[Tporpamma 1o ¢u3MKe BKIFOYACT:

IUTAHUPYEMbIE Pe3yiIbTaThl OCBOCHMSI Kypca (PU3HMKK Ha YriyO0I€HHOM ypOBHE, B TOM YHUCIIE
IIPEIMETHBIE PE3YNIbTAThl IO TOAaM OOyUYEeHHUS;

coJiepxkaHue yueoHoro npeamera «Pu3ukay 1o rogam oOydeHus.

IIporpamma no ¢u3uke MMeeT NPUMEPHBIM XapakTep U MOXKET ObIThb HCIOJIb30BaHa
YUUTEISAMH (PU3UKH JUI COCTABJIEHUS CBOUX PA0OUYMX MPOTrPaMM.

[Iporpamma 1o (¢u3uKe HE CKOBBIBACT TBOPUYECKYIO WHHUIMATUBY Yy4YUTEIEH U
[IPEJOCTABISIET BO3MOXHOCTH JUISI pead3allui Pa3IUYHbIX METOAMYECKHX IOJIXOJI0B K
IIPEIo1aBaHuI0 (PU3UKH Ha YIITyOJEHHOM YPOBHE IIPU YCIIOBUH COXpaHEHHsI 00s3aTeNbHOM YacTu
coJiepKaHus Kypca.

dusmka Kak Hayka o Haubosee OOIIKX 3aKOHAX MPUPO/Ibl, BBICTYIIAs B KAYECTBE y4eOHOTO
IpeaMeTa B LIKOJIe, BHOCUT CYLLECTBEHHBIM BKJIaJ] B CUCTEMY 3HAHUN 00 OKpYXKarolleM MUpe.
HIkonbHBI Kypc (U3MKM — CHCTEMOOOPA3yIOUIMi Ui €CTeCTBEHHO-HAYYHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3MUECKUE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB U SBJICHUMN, N3y4aeMbIX
XuMuel, ouosoruelt, guznueckoi reorpadueir u actpoHomuei. Vcnosap3oBaHue M aKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHUN ONpEeNeNHIIO XapakTep M OypHOe pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJOTUI B cdepe SHEpreTHKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, MOJY4YEHHS HOBBIX
MaTepualioB C 3aJaHHBIMU CcBoiicTBaMu. M3ydyeHue (u3MKM BHOCHUT OCHOBHOM BKJIag B
(bopMupOBaHHE €CTECTBEHHO-HAyYHON KapTHHBI MUpa 00ydaromerocs, B GOpMHUpOBaHUE YMEHUH
MPUMEHATh HAyYHbBIH METO/1 IO3HAHUS MPH BHIIIOJHEHUH UMHU YYEOHBIX MCCIIEIOBAHUM.



B ocHOBY kypca (hu3HMKU Ha ypOBHE CpeaHEero oOIiero o0pa3oBaHus MOJOKEH Sl UACH,
KOTOPbIE MOKHO PaccMaTpUBaTh KaK IPUHLHUIIBI €0 OCTPOCHUS.

Hoen yenocmuocmu. B cooTBETCTBUM € HEM KypC SABISETCS JIOTUUECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3lesioB (DU3UKH, BKIIOYAET KaK BOMIPOCHI KIACCHUECKOM, TaK U
COBpPEMEHHOU (PU3HKH.

Hoesn 2enepanuzayuu. B cooTBeTCTBUU C HEW MaTepuan Kypca pu3suku oObeAMHEH BOKPYT
¢usnveckux Teopuil. Benymmm B Kypce sBusercs (OpPMUpOBaHHME TIPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaT€pHH, BELIECTBE U IOJIE.

Hoen cymanumapuzayuu. EE€ peanuzanus npeanonaraeT uCHojab30BaHuEe F'yMaHUTapPHOTO
noTeHIana (pu3ndecKon HayKu, OCMBICIICHHE CBS3U Pa3BUTHUS (PU3HUKH C pa3BUTHEM OOIIECTBA, a
TaKK€ C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMH M SKOJIOTMYECKUMU MTPOOIIeMaMH.

Hoesa npuxnaonoii nanpaenennocmu. Kypce bvzuku yriy0ia€éHHOTO ypOBHS IIPEANoaraet
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHHUYECKUX U TEXHOJIOTMYECKUX TMPUIOKEHUH H3ydEeHHBIX
Teopuil W 3akoHOB. I[Ipm 3TOM paccMaTpuBalOTCS Ha YpPOBHE OOIIMX TMPEACTaBICHUN U
COBPEMEHHbIE TEXHUYECKUE YCTPOMCTBA, U TEXHOJIOTUH.

Hoea Ixonocuzayuu peanusyercs IOCPEICTBOM BBEIACHUS D3JIEMEHTOB COJIEp)KaHud,
MOCBAIIEHHBIX IKOJIOTHUECKUM MpobiieMaM COBPEMEHHOCTH, KOTOpbIE CBS3aHbl C Pa3BUTHEM
TE€XHUKH U TEXHOJIOTUH, a TakKe 00CYX/IeHUs TPOo0JIeM palliOHAIbHOTO MPUPOIOTIONb30BAHUS U
9KOJIOTMYECKOM 0€30MacHOCTH.

OcBoeHue coaepkaHus MPOrpaMMbl MO0 (U3HKE JOJDKHO OBITH MOCTPOCHO Ha MPHUHIIMIIAX
CUCTEMHO-AEATEIbHOCTHOTO NoaxoAa. [y Gu3uKky peanusanus 3TUX NPUHIUIIOB 0a3upyeTcs Ha
WCIOJIb30BAHUU CaMOCTOSITENIbHOTO SKCIIEPUMEHTa KaK IMOCTOSHHO JeHCTBymomlero (akropa
yueOHoro npouecca. J{is yrinyOonéHHOTo ypoBHS — 3TO CUCTEMa CaMOCTOSITENTILHOTO YYEHUYECKOTO
SKCIEPUMEHTA, BKJIIOYAIONIIET0 (PPOHTANIBHBIE YYEHUYECKHE OIBITHI MpPU H3YYEHHHU HOBOTO
Marepuaia, JJabopaTopHbie padOThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOJKHBI JIBa CIIoco6a
peanuzanuu GpU3NUECKOro NpakTuKyma. B mepBoM citydae mpakTUKyM MPOBOAUTCS MO0 B KOHIIE
10 u 11 xmaccos, 10O MOCIIE MEPBOTO U BTOPOTO MOJYTrOAMH B KaXKJI0M U3 3THUX KJ1accoB. Bropoii
croco®d — 3TO MHTerpauus padoT MpakTHKyMa B CHCTeMy J1abOpaTOpHBIX pPabOT, KOTOPHIE
MPOBOJATCS B Mpoliecce u3ydeHus pasnena (temsl). [lpu stom moxa paboramu mpakTUKyma
MMOHMMAETCS CaMOCTOSITENIbHOE HCCIIEIOBAHHE, KOTOPO€ TMPOBOJUTCS IO PYKOBOJACTBY
CBEPHYTOr0, 06001IEHHOTO BHJIa O€3 MOIIAaroBOM HHCTPYKIUH.

B nmporpamMme no ¢usrke cuctemMa yueHHUECKOTO SKCIIEPUMEHTA, JIa0OpaTOPHBIX paboT U
MIPaKTUKyMa MpPEeCTaBlIeHa eIUHBIM MepeyHeM. BoIOop TeMaTHKu Ui 3TUX BUIOB YICHHUUYECKUX
MPAKTUYECKUX PabOT OCYILECTBISETCS YJYaCTHHUKAMU O0Opa30BaTEIbHOTO Ipoliecca UCXOIS U3
OCOOCHHOCTEH MOYPOYHOIO TUIAHUPOBAaHUS M OCHamleHus kabunera ¢usuku. [lpu sTOM
obecrieunBaeTcs OBJaJeHHE OOYYAIONIMMUCS YMEHHUSMH IPOBOJUTH MPSMBIE M KOCBEHHBIC
W3MEpEeHUs, WCCIEeNOBaHUS 3aBUCUMOCTEH (M3MYECKUX BEIMYMH U TMOCTAHOBKY OIIBITOB IO
MIPOBEPKE MPEI0KEHHBIX TUIIOTE3.

bonpiioe BHUMaHUE yAENAETCS PELICHUIO PACYETHBIX M KayeCTBEHHBIX 3aaad. lIpu stom
JUI1 pacu€THBIX 3a7ad IPUOPUTETOM SIBIIIOTCS 3aJa4M C SBHO 3aJaHHON M HESABHO 3aJaHHOMU
(bu3n4ecKoi MOIeNbI0, MO3BOJISAIOIINE IPUMEHSATh U3YYE€HHbIE 3aKOHBI U 3aKOHOMEPHOCTH KakK U3
OJIHOTO pazliena Kypca, TaK M HMHTErpUpysd NPUMEHEHHWE 3HAHUM M3 pasHbIX pasnenos. s
KayeCTBEHHBIX 3a/lay IMPHOPUTETOM SBJSIOTCS 3a/JaHus Ha OOBsICHEHUe/NpeacKa3aHue
NpoTeKaHusi (U3NYECKUX SBJICHUN M MPOLIECCOB B OKPYKAIOIIEH >KU3HM, TpeOyrolue BbiOopa
¢bu3nUecKoit MOIEH I CUTYalluU MPAaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa.



B cootBerctBuum ¢ TpeboBanmsimu PI'OC COO k MaTepHaTbHO-TEXHUYECKOMY
o0ecrieyeHnI0 ydyeOHOTO Tpolecca Kypc (GU3MKH yriIyOJIEHHOTO YpPOBHS Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs JOJDKEH HM3y4aTbCs B YCIOBHUAX IpEeIMETHOro Kabunera. B kabunere
(GU3UKK TOKHO OBITh HE00X0AUMOE JTa00paTOPHOE 000PYIOBAHKE ISl BBIIOJHEHHUS YKa3aHHBIX
B Iporpamme 1o (U3NKE YIEHUUYECKHUX OIBITOB, Ta0OpaTOPHBIX paboT W paboT MpaKTUKyMa, a
TaKKe JJEMOHCTPAIMOHHOE 000PYIOBaHHE.

JemoHcTpalioHHoe 000opynoBaHue (QOpMUPYETCS B COOTBETCTBHU C MPUHIUIIOM
MUHUMAaJIBHON JOCTATOYHOCTH M 00ECIeUnBAET MOCTAHOBKY IEPEUMCIICHHBIX B MPOrpamme o
¢u3MKe KIIOYEBBIX JEMOHCTpAIMK ISl HMCCICJOBAHUS HM3y4aeMbIX SIBJICHHH M IPOLIECCOB,
SMIIMPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHHUYECKHX TPUMEHEHHH.

JlaGoparopHoe o0opynOBaHHE JUIsI YYEHHMUECKUX IMPAKTUYECKUX paldoT (opMupyercs: B
BHJIC TEMAaTHYECKUX KOMIUIEKTOB M OOECHeuMBaeTcss B pacyére OJHOTO KOMIUIEKTa Ha JIBYX
oOyuaroniuxcsa. TeMmarnyeckue KOMIUIEKTHI JIaDOPaTOPHOTO 0O0OPYIAOBaHMS JOJKHBI OBITh
MOCTPOEHBI Ha KOMIUIEKCHOM HCIOJIh30BAaHUU AHAJIOTOBBIX M IU(POBBIX NMPHUOOPOB, a TaKKe
KOMIIBIOTEPHBIX U3MEPHUTEIIBHBIX CUCTEM B BUJIE IIU(PPOBBIX JIAOOPATOPHUI.

OCHOBHBIMH LEJSIMU U3Yy4eHUs (PU3UKHU B 00IIeM 00pa30BaHUM SIBIISIFOTCS:

(dhopMupOBaHHE HHTEpPECA U CTPEMJICHUS 00yJIarOIIUXCS K HAYIHOMY U3YUSHHIO TIPUPOJIBI,
pa3BUTHE UX WHTEIUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;

pa3BUTHE TIPEACTABICHWH O HAYYHOM METOJAE TMO3HaHWS ¥  (HOPMHUPOBAHUE
HCCIIEI0BATENILCKOTO OTHOIICHUS K OKPY)KAIOIINM SIBIICHUSIM;

(dbopMupOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yibTaTa M3y4eHUsS OCHOB CTPOCHUS
MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;

(dbopMupoBaHHE YMEHHMH OOBSCHSTH SBJIEHUS C UCIOJIb30BAHUEM (PU3MUECKUX 3HAHUH U
Hay4HbIX J0Ka3aTeJIbCTB;

(dbopMupoBaHHE NPEACTABIECHUHN O POJIM (PU3UKU JUI pa3BUTHUS JPYTUX €CTECTBEHHBIX HAyK,
TEXHUKHU U TEXHOJIOTHI];

pa3BUTHE TPEICTABICHUNH O BO3MOXHBIX chepax Oyaymed mnpodecCHoHATbHON
NeATeNbHOCTH, CBS3aHHBIX C (U3MKOHM, MOJArOTOBKA K JalipHEHleMy OOy4eHHI0O B 3TOM
HaIlpaBJICHUN.

JlocTiwkeHne 3TUX Lenel oOecrneunBaeTcs pelIeHHeM CIEAYHIOIIMX 3aJad B Ipolecce
n3yudeHus Kypca GU3UMKU Ha YPOBHE CpelHEro oouiero oopa3oBaHusi:

IpUOOpeTeHne CUCTeMbl 3HaHMH 00 0o0mWUX (PU3MUECKUX 3aKOHOMEPHOCTAX, 3aKOHAX,
TEOPUSIX, BKIIIOYAsi MEXaHUKY, MOJIEKYJIIPHYIO (GU3UKY, JIEKTPOANHAMUKY, KBAHTOBYIO (DU3UKY U
3JIEMEHTHI acTPO(U3UKU;

(dbopMupoBaHHE YMEHUHN IPUMEHATh TEOPETUUECKUE 3HAHUS A1 OOBSICHEHUS (PU3NYECKUX
SIBJICHUH B IPUPOJIE U JUISl IPUHSTUS PAKTHUECKUX PELICHUH B TOBCEJHEBHOM KU3HM;

OCBOEHME CIIOCOOOB pelIeHUs PA3JIMYHBIX 33a]au C SIBHO 33/JlaHHON (pU3HUECKON MOJENbIO,
3aja4y, MOJPa3yMEBAIOUIMX CaMOCTOATENIBHOE CO3AaHuEe (U3UUYECKOW MOJeNH, aJeKBaTHOU
YCJIOBHSM 33J]auM, B TOM YHCJIE 3a]]a4 NHKEHEPHOT'0 XapaKTepa;

MOHMMaHUe (QU3MUYECKHMX OCHOB M TPHUHLMUIOB JEHCTBUA TEXHUYECKUX YCTPOWUCTB U
TEXHOJIOTUYECKUX MPOLIECCOB, X BIUSHUS HA OKPYKAIOLIYIO CPELY;

OBJIAZICHUE METOJaMU CaMOCTOSTENbHOIO IUIAHUPOBAHMS M MPOBEAEHUS (U3NYECKUX
SKCMEPUMEHTOB, aHalIM3a W MHTepHpeTanuy HWHPOpMaluu, ONpeaeNeHHs] JOCTOBEPHOCTH
MOJIy4EHHOTO pe3yibTara;

CO3/IaHUE YCIOBHM JUIsl Pa3BUTUS YMEHHMH NPOEKTHO-HUCCIIEAO0BATEIBCKOM, TBOPUYECKOM
JeATeIbHOCTH;



pa3BuTHE HHTEpeca K chepaM npodecCuOHATBHOM NeSITeIbHOCTH, CBA3aHHON C (PU3HKOH.

B cootBercTBum ¢ TpedoBanusimu @I'OC COO yriyOnéHHbIH ypOBEHb U3Y4EHUS yUEOHOTO
npeamera «Pu3nka» Ha YpOBHE CpeaHero oduiero oOpa3oBaHusi BEIOMpPACTCS 0OYyYaOIIMMHUCH,
IUTAHUPYIOIIMMHU  TIPOJIOJDKEHHE OOpa30BaHUS IO CHEHHUATBHOCTAM (DU3HKO-TEXHUYECKOTO
pohuIIsL.

Ha usydenne pusuku (yriryOn€HHBIA YpOBEHB) Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus
otBoautcs 340 gacos: B 10 xinacce — 170 gacoB (5 wacoB B Heneno), B 11 kimacce — 170 gacos (5
4acoB B HECIIIO).

[Ipennaraemslii B mporpamme 1o (pusuke nepeueHb J1adopaTOPHBIX U MPAKTUYECKUX padboT
SBIISICTCSI PEKOMEHJIOBAHHBIM, YYHTENb JeJaeT BHIOOp MpoBeACHUs TabopaTOpHBIX paldoT u
OTIBITOB C YYETOM MHIUBUAYAIBHBIX 0COOEHHOCTEN 00yUarOINXCS.



COJEP/KAHUE OBYYEHUA
10 KJIACC

Paznen 1. Hayunblii MeTo O3HAHUS NPUPOABI.

dmsuka — (yHJaMEHTaIbHAs Hayka O mpupojie. HaydHblid MeTOJ MO3HAHUS U METOIbBI
UCCIIeIOBAaHUS (PU3HUYECKUX SIBICHUI.

DKCIEpUMEHT U TEOpHs B MpOLecce MO3HaHUs MpUpoabl. HabnroneHne u sKCriepuMeHT B
¢busuke.

Crnioco0b1 n3MepeHns (U3NYECKUX BEIMYMH (QHAJIOTOBBIE W IHU(POBBIE M3MEPHUTEIbHBIC
pUOOPHI, KOMITBIOTEPHBIE JATYNKOBBIE CCTEMBI).

[TorpemnocT u3mMepeHuit Gpu3NYeCKUX BeITUUUH (a0COIIOTHAS. U OTHOCUTEIIbHASA).

MonenpoBanue (U3NYECKUX SIBICHUA M NPOLIECCOB (MarepuaibHas TOYKa, aOCOIIOTHO
TBEPJI0€ TEJO, UcATbHAS KUAKOCTh, HACATbHBIN Ta3, TOUCUHbIN 3apsan). [ unoreza. dusnveckuit
3aKOH, TPaHUIbl €r0 IPUMEHUMOCTH. PU3ndeckast TEOpHsl.

Pons u mecto ¢usuku B (HopMHpOBaHMM COBPEMEHHON HayyHOW KapTHHBI MHpa, B
MPaKTUYECKON JESITETbHOCTH JIIO/IEH.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomoi, npaKmMuKym.

N3mepenue cuibl TOKa U HAPSDKEHUS B LEMU MOCTOSIHHOTO TOKA IMPH MOMOIIY aHaJIOTOBbIX
1 HU(GPOBBIX U3MEPUTENBHBIX TPUOOPOB.

3HakoMCTBO ¢ 1MGpoBoil naboparopueit mo ¢usnke. [Ipumepsl nuzmMepeHus GU3NUECKUX
BEJIMYMH IIPY MOMOIIY KOMIIBIOTEPHBIX JATYMKOB.

Pazgen 2. MexaHnuka.

Tema 1. Kunemamuka.

Mexanndyeckoe aABMKeHHE. (OTHOCHTEIBHOCTh MEXAHMYECKOTO JBIKEHHMS. Cucrema
OTCY€Ta.

[Ipsimas u oOpaTHas 3aja4l MEXAHUKU.

Paguyc-BekTop MarepuaJbHOM TOYKH, €r0 IMPOEKIHH Ha OCH CHCTEMBI KOOpIMHAT.
Tpaektopusi.

Ilepemerienue, ckopocTh (CpeaHss CKOPOCTb, MTHOBEHHAsi CKOPOCTb) M YCKOPEHHE
MaTepHAIBLHON TOYKHU, UX NMPOEKLIUU HA OCH CUCTEMBbI KOOpAuHAT. CII0KECHHUE NEPEMEILECHUN U
CIIO)KEHHE CKOPOCTEH.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE NPAMOIMHEHHOE JBIKEHHE. 3aBUCUMOCTb KOOPJUHAT,
CKOPOCTH, YCKOPEHHUS U IyTH MaTepUallbHOW TOUKH OT BPEMEHU U UX IpaduKu.

CBobosaHOe najseHue. Y CKopeHue cBOOOAHOTO naieHus. [{BIKeHue Tea, OpoLeHHOTO M0
YIJI0M K TOPU30HTY. 3aBUCUMOCTb KOOPANHAT, CKOPOCTH U YCKOPEHHUS MaTepUaIbHOW TOYKU OT
BPEMEHHU U UX IpaduKu.

KpuBonunelinoe nBukeHue. J[BUkeHUE MaTepUaIbHON TOUKHU 10 OKPYKHOCTH. YTIJIOBas U
nuHeWHas ckopocTh. Ilepuoa u uacrota oOpamenus. LleHTpocTpemuTenbHoe (HOPMalIbHOE),
KacaTeJIbHOe (TaHr€HIHAIBLHOE) U TIOJHOE YCKOPEHHE MaTepUalIbHONW TOUKH.

TexHudyeckne yCTpPOMCTBA M TEXHOJOTMYECKHE IIPOLECCHI: CIUIOMETP, IBW)KECHHE
CHAps/10B, LIETIHbIE, IeCTepEHYAThIE U PEMEHHBIE NTepejaul, CKOPOCTHBIE JTU(THI.

Jemoncmpayuu.

Mopnenb cucTeMbl OTCUETa, WIITKOCTPALis] KHHEMAaTHYECKUX XapaKTEPUCTUK JBUKEHUS.

CrniocoObl Hccie0BaHus IBUKECHUH.

Nnmroctpanys npeenbHoro nepexoaa U n3MepeHre MTHOBEHHOM CKOPOCTH.



[IpeoOpa3oBanue IBUKECHUIA ¢ UCTIOIB30BAHUEM MEXaHU3MOB.

[Tagenue Ten B BO3AyXe U B Pa3peKEHHOM IIPOCTPAHCTBE.

Habnronenue nBuxeHus Tena, OpOIIEHHOTO MO YIII0OM K TOPU30HTY U TOPU30HTAIBHO.

Hamnpagnenue ckopocTH py JBUKEHUHU MO OKPY>KHOCTH.

[IpeoOpazoBanme yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHHe TyTed, TPACKTOPUHM, CKOPOCTEH MBMIKEHHUS OJHOTO M TOTO K€ TeJla B Pa3HbBIX
cUCTeMax OTCUETA.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym.

N3ydeHne HepaBHOMEPHOTO JBUKEHUSI C LIENIbIO ONPEIETICHNUS] MTHOBEHHON CKOPOCTH.

N3mepenune yckopeHus mpu NpMOIMHEHHOM PaBHOYCKOPEHHOM JIBHXKEHHUH TT0 HAKJIOHHON
IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM JIBH)KEHUU.

N3mepenue yckopeHus: cBOOOTHOTO MasieHus: (PEKOMEHI0BaHO HCI0JIb30BaHUE HU(PPOBOH
nabopaTopun).

N3yuenue nBuxeHHUs Tena, OPOIIEHHOIO ropu30oHTanbHO. [IpoBepka runoressl o npsMoit
MIPOMOPLIMOHAIBHOM 3aBUCUMOCTH MEXY JAIBHOCTBIO MOJIETA U HAaYaJIbHOM CKOPOCTBIO Tela.

N3yuenue nBuKeHMs Teja 1o OKPY>KHOCTH C MTOCTOSIHHOM MO MOYIIO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH IepHOJa OOpallieHHs KOHMYECKOro MasTHHKa OT €ro
rapameTpoB.

Tema 2. /lunamuxa.

[IepBsiit 3akoH HproToHa. MIHEpHmManbHble cucTemMsbl OTCU€Ta. [[pUHIMIT OTHOCUTEIIBHOCTH
lNanunes. HennepuuanbHble CUCTEMBI OTCUETA (OTIpEACTICHUE, IPUMEPBI).

Macca tena. Cuna. [IpuHImMn cynepno3uiu cui.

Btopoii 3akon HeroTOHA 1J11 MaTepuaIbHON TOUKH.

Tpetuii 3akoH HploTOHA 119 MaTepUaIbHBIX TOUYEK.

3aKOH BCEMHUPHOTO TATOTEHUSA. DKBUBAJICHTHOCTh I'PABUTAIMOHHOW U MHEPTHOW MacCChI.

Cuna TsKecTH. 3aBUCHUMOCTh YCKOPEHHS CBOOOJHOTO TaAeHUs OT BBICOTHI HaJ
MOBEPXHOCThIO IJIAHETHl M OT reorpauueckod MUpOTHL. JIBMKeHHE HEOECHBIX Tel U HUX
cnyTHUKOB. 3akoHbl Kemuepa. [lepBas kocMudeckast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBHXyIerocs ¢ yCKOpEHHEM.

Cuna tpenusa. Cyxoe Tpenue. Cuna TpeHUsT CKOJBXKEHUS M CHJIA TPEHUS IOKOS.
Kosddunument tpenus. Cuna conpoTHBIICHUS NPU JBIKEHUHM Tela B KUIAKOCTH WM rasze, e
3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBUKEHHUS.

Janenue. ['ugpocrarnueckoe nasienue. Cuna Apxumena.

TexHnueckre yCTpOMCTBA M TEXHOJOTMYECKHUE MPOLECChl: MOAIIMIHUKH, JIBUKEHHE
HCKYCCTBEHHBIX CITYTHHKOB.

Hemoncmpauuu.

Habnronenue ABM>KEHUS TEN B MHEPLHUATBHBIX M HEMHEPIHAIBHBIX CUCTEMAaX OTCUETA.

[IpuHUIKIT OTHOCUTENIBHOCTH.

Kauenne nByxX HLWJIMHIPOB WM WIAPOB PAa3HOM MacChl C OJMHAKOBBIM YCKOPEHHEM
OTHOCHUTEIIbHO HEMHEPIUAIBHOW CUCTEMBI OTCUETA.

CpaBHEHME PaBHOAECUCTBYIOIIEH MPUITOKEHHBIX K T€Ny CUJI C IPOU3BEICHUEM MaccChl Tea
Ha €ro YCKOPEHHUE B UHEPIUAIBHOU CUCTEME OTCUETA.

PaBeHCTBO cuil, BOBHUKAIOIIUX B PE3YJbTAaTe B3aUMOICHCTBUS TEIL.

N3mepenune macc 1o B3auMoIeHCTBUIO.

HesecomocTs.



Bec Tena npu yckopeHHOM NObEME U NIa/ICHUN.

[leHTpOoOEIKHBIE MEXaHU3MBI.

CpaBHeHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOJIBKCHHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

W3mepenne paBHOICHCTBYIOMIEH CHJI TP IBMYKEHUH OpycKa 110 HAKJIIOHHOM IIOCKOCTH.

[IpoBepka THIIOTE3bI O HE3aBHCUMOCTH BPEMEHH JBW)KCHHS OpycKa IO HAKIOHHOU
IJIOCKOCTH Ha 3a/IaHHO€ PAacCTOSIHUE OT €r0 Macchl.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYIOCTH, BO3HMKAIOIIMX B IPY)KMHE U PE3UHOBOM
oOpasiie, oT ux aedopmarium.

N3yuenue nBUKEHUS CUCTEMBI TEJ, CBI3aHHBIX HUTHIO, IEPEKUHYTOM uepe3 JErkui OJIOoK.

N3mepenue kordduiirieHTa TpeHUs M0 BETWYMHE YTIIOBOTO KOY(PPHUIIMEHTA 3aBUCUMOCTH
Frp(N).

WccnenoBanue aBwkeHHs Opycka 10 HAKJIOHHOM IUIOCKOCTH C  IEpEeMEHHBIM
K03 (HUIIMEHTOM TPEHHUS.

N3yuenune nBMKEHUS rpy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomoTHO TBEpAOE Teno. [locTynaTenbHoe U BpalaTelbHOE JBMKEHUE TBEPJOTO Tea.
MoMeHT cuiibl OTHOCUTENBHO ocu BpamieHus. [lneuo cumbl. CroxeHue Cuil, TPUIOKEHHBIX K
TBEpAOMY Teny. LleHTp TsxecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TeJa.

YcroitunBoe, HEYCTOMYHMBOE, O€3pa3IndyHOE PAaBHOBECHE.

TexHuyeckne yCTpONCTBAa M TEXHOJOTMYECKHE MPOLIECCHl: KPOHIUTEWH, CTPOUTEIbHBII
KpaH, peméTdarbie KOHCTPYKIIMH.

Hemoncmpayuu.

VYcnoBusi paBHOBECHS.

Bunasl paBHOBECHSI.

Yuenuueckuit sxkcnepumenm, nadopamopusvie padomuol, RPAKmMuKym.

HccnenoBanue ycnoBuid paBHOBECHS TBEPJIOTO TEJA, UMEIOIIETO OCh BPALLICHHUS.

KoncTtpynpoBanue KpOHIITEHHOB U PACUET CUJT YIIPYTOCTH.

N3yuenue ycTOMYMBOCTH TBEPAOTO TEJIA, UMEIOILIErO IUIOIIA/Ib OIIOPHI.

Tema 4. 3akonvl coxpanenus 6 MexaHuke.

NMnynbc mMaTepualibHOM TOYKH, CUCTEMbl MaTEpHANIbHbIX TOuyeK. L[eHTp Macc cucreMbl
MaTepuaibHbIX TOUeK. Teopema o IBUKEHHHU LIEHTpa Macc.

NmMnynbe cuiibl 1 U3MEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE nBMXKEHUE.

MoMeHT ummyabca MarepuanbHOM TOukd. IlpencraBiieHHE O COXpaHEHHH MOMEHTa
HMITYJIbCa B HEHTPAJIbHBIX MOJIAX.

PaGota cunbl Ha ManoM U Ha KOHEYHOM mepemenieHud. ['paduueckoe mpencTaBieHue
palboThI CUJTBI.

MOIIHOCTH CUIIBL.

Kunernueckass sHepruss mMaTepuanbHOW TOYKU. TeopeMa 00 M3MEHEHMHM KHUHETHYECKOU
SHEPTrUM MaTePUATTbHON TOUYKH.

[loTreHumanpHble U HEMOTEHIMAIbHBIE cUibl. [loTeHnuanbHas >Heprus. [loTeHnumanbHas
SHEprusi ynpyro aeGopMupoBaHHOW MpyXHHBL. [loTeHIMaNbHAsS dYHEPrUs Telda B OJHOPOIHOM



rpaBuUTallMOHHOM ToJie. [loTeHnuanbHas sHEprust Tejia B TPAaBUTALMOHHOM I0JI€ OJHOPOJIHOTO
mapa (BHyTpH U BHE 11apa). Bropas kocmuueckas cKopocThb. TpeTbst KOCMUYECKasi CKOPOCTb.

CBsi3b pabOTHI HEMOTCHIIMAILHBIX CHUJ ¢ U3MEHEHHUEM MEXaHWYECKOW DHEPTUU CHUCTEMBI
TeJ. 3aKOH COXPAaHEHUSI MEXaHUYECKOU SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHenue bepHymiM i WACAIBHOM MKHUIKOCTU KakK CIEICTBHE 3aKOHA COXPAaHCHHS
MEXaHUYECKON YHEPTUH.

TexHuyeckue ycTpOMCTBAa M TEXHOJOTHMYECKUE IMPOLECCHI: JABMKECHHE PAKET, BOJOMET,
KOIEp, MPYKUHHBIA MTUCTOJIET, THPOCKOTI, (PUTYPHOE KaTaHUE Ha KOHbKAX.

Jemoncmpayuu.

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE IBUKEHUE.

N3mepenne MOIHOCTH CUIIBL.

N3menenue sHepruu tea npu COBEPIICHUN PaOOTHI.

B3anMHble npeBpallieHnss KHHETHYECKOW Y TOTEHIMAIIBHOW YHEPTUI PH IEUCTBUU HA TEJIO
CHUJIBI TSDKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHne SHepruyu Ipu CBOOOHOM ITa/ICHUH.

Yuenuueckuit 3xcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.

N3mepenue nmmyrbcea Tenna no TOpMO3HOMY MYTH.

N3mepenune cuitbl TATH, CKOPOCTH MOJICITTH DJIEKTPOMOOIIISI U MOTITHOCTH CHJIBI TATH.

CpaBHEHHME U3MEHEHHS HMITYJIbCa TEJa C UMITYJTbCOM CHJTBL.

HccnenoBanue coxpaHeHUsI MMITYJIbCA NPU YIIPYTOM B3aUMOJICHCTBHM.

N3Mepenne KUHETUYECKOW SHEPTUH TeJIa IO TOPMO3HOMY ITYTH.

CpaBHEHHME U3MEHEHHS IOTCHIIMAIEHON YHEPTUU PYKUHBI C pa0OTON CHUIIBI TPEHUSI.

Onpenenenre pabOTHI CHIIBI TPEHUS MPU ABMXKEHUU TeJa M0 HaKJIOHHOW TJIOCKOCTH.

Pa3znea 3. MoJieky/isipHasi pu3uKa 1 TEPMOJAMHAMHUKA.

Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYUECKOU Meopul.

OcCHOBHBIE TIOJOKEHHUSI MOJICKYIsipHO-KuHeTHueckor Teopun (MKT), ux ombiTHOE
obocHoBanue. [duddysus. bpoyHoBckoe ABIKeHHE. XapaKTep IBMKEHHSI M B3aUMOJICHCTBUS
yacTull BeulecTBa. MoJienn CTpoeHHsI Ta30B, )KUIKOCTEH U TBEPIBIX Tel U OObSICHEHHE CBOWCTB
BEI[ECTBA HAa OCHOBE 3TUX Mojened. Macca u pasmepbl MmoJiekyn (atomoB). KommuecTtBo
BemiectBa. [loctosiHHas ABoraapo.

TemoBoe paBHoBecue. TemmepaTypa u cmocoObl e€ m3Mepenus. Illkama Temmepatyp
Llenbcus.

Mogenp naeanbHOro ra3a B MOJEKYJIIPHO-KMHETHUECKOW TEOPHH: YACTULIbI ra3a JBUKYTCS
Xa0THYECKH U HE B3aUMOJECHCTBYIOT APYT C IPYrOM.

l'azoBbie 3akoHbl. YpaBHeHue MenpaeneeBa—Kmanelipona. AOconioTHas TeMmIeparypa
(mkana Ttemmepatyp KensBuna). 3akon [lanbrona. M3omporeccsl B uAeaIbHOM Ta3e C
MOCTOSIHHBIM KOJMYEeCTBOM BellecTBa. [ paduueckoe mpeacraBieHUe U30MPOIIECCOB: U30TEPMA,
nu30xopa, u3obapa.

CBs13b MEX 1y IaBJICHUEM U CPEHEN KUHETUYECKOM SHEPTUEN OCTYNaTeIbHOTO TEMIOBOTO
JIBUKEHHS MOJIEKYJI MEaTbHOTO ra3a (OCHOBHOE YpPaBHEHHE MOJIEKYISIPHO-KMHETUYECKON TEeOpHUr
UJeabHOTO Ta3a).

Cesi3p  aOCONIOTHOM  TeMIlepaTypbl TEPMOJWHAMUYECKOW CHCTEMBI €O CpeaHei
KMHETUYECKOM 3Hepruei mNocTynaTeIbHOro0 TEMIOBOTO JIBUKEHHUS €€ YaCTHIL.



Texnudeckne yCTpOCTBA M TEXHOJOTHUYECKHE TIPOIECCHI: TEPMOMETp, OapoMerp,
MOJIyYCHUE HAHOMATEPHUAJIOB.

Jemoncmpayuu.

Mogenu IBUKEHUS YaCTHUIl BELIECTBA.

Moiens OpOYHOBCKOTO JIBHYKEHUSI.

Buneoposuk ¢ 3amuceio peaabHOTO OPOYHOBCKOTO JABUKEHUS.

Huddys3us xuarocreit.

Monens onbita LlTepHa.

[IpuTskeHne MOJEKYII.

Moenu KpUCTaNIMYECKUX PEMIETOK.

HaGnronenue u nccienoBanme U30MpoIeCcCOB.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym.

HccnenoBanue nporiecca yCTaHOBIIEHUS TETNIOBOTO PAaBHOBECHSI MPU TETLIOOOMEHE MEXTY
ropsiuei U X0JOJHON BOJOH.

N3yuenne wu30TepMUUECKOTO TMpolecca (PEKOMEHIOBAHO WCIIOIh30BaHUE ITHU(POBOIMA
nabopaTopum).

N3ydenne n30XopHOTO Mpoiecca.

N3yuenue nzobapHoro mpoiecca.

IIpoBepka ypaBHEHHS COCTOSHUS.

Tema 2. Tepmoounamuxa. Tennogvie mawiunol.

Tepmonnuamuuaeckas (T]1) cucrema. 3agaHue BHEITHUX YCIOBUH TSl TEPMOTMHAMHYECKOM
cucteMbl. BHemHne u BHyTpeHHue napameTpsl. [lapaMeTpsl TEpMOIMHAMUYECKOM CUCTEMBI KaK
CpeHHE 3HAYECHUS BEJIMYMH, ONMCHIBAIOIINX €€ COCTOSIHHE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hauano tepmoanHamMuku. CaMOIIPOU3BOJIbHAS PETAKCALNS TEPMOIMHAMUYECKOM
CUCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mogenp uaeanpbHOro rasa B TEPMOJAMHAMUKE — CHCTEMa YpPAaBHEHMI: YypaBHEHHE
MenneneeBa—KianeiipoHa U BBIPAKEHHUE ISl BHYTPEHHEU SHEPruu. Y CIOBUS MPUMEHUMOCTH
9TOM MOJENM: HHU3Kasg KOHLEHTpauusi YacTUll, BBICOKME TeMmmeparypbl. BrlpaxkeHue mis
BHYTPEHHEH SHEPruy OJJHOATOMHOI'O UACAIIBHOIO rasa.

KBa3ucrarnueckue u HECTaTUYECKUE MTPOLIECCHI.

DnemeHTapHas paboTa B TepMoauHaMuKe. Beruucienue paboTsl o rpaduky mpoiecca Ha
pV-nuarpamme.

Temonepenaua kak crnoco® HW3MEHEHHS BHYTPEHHEH OHHEPruM TEepMOJIMHAMHUYECKOU
cucTteMbl 0e3 coBepieHus padboTel. KoHBEKIUs, TEMIONPOBOIHOCTD, U3ITyYCHHE.

KosnuectBo Temnotsl. Temno€MKOCTh Tena. YAelnbHas W MOJSpHas TEIUIOEMKOCTH
BellecTBA. YpaBHeHHE Maiiepa. YenbHas TeIUIOTa cropaHus ToruidBa. Pacuér komudectBa
TEIUIOTHI IpH Teruionepenaue. [lonstue 06 aqnabaTHoOM mpoiecce.

[TepBrIii 3ak0H TepMogMHAMUKU. BHyTpeHHss sHeprusa. KonuuecTBo TemioTsl 1 paboTa Kak
Mepbl UI3MEHEHHSI BHYTPEHHEN SHEPTUH TEPMOJAMHAMUYECKON CUCTEMBI.

Bropoii 3akoH TepMOOMHAMUKH [UIsl PABHOBECHBIX IPOIIECCOB: 4Yepe3 3aJaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJIWHAMHYECKONW CHUCTEMBbl MPOXOAUT EIUHCTBEHHas ajuabarta.
AOGcomoTHas TeMmepaTypa.

Bropoii 3akoH TepMOAMHAMUKHU JJI1 HEPABHOBECHBIX IMPOILIECCOB: HEBO3MOXKHO IEpeaaTh
TEIUIOTy OT Oojiee XOJNOJHOTO Tena K Oonee Harperomy Oe3 kommencauuu (Kmaysmyc).
HeobGpaTumocTh TpUpOIHBIX TIPOIECCOB.

[Ipunuune! geiictBus Teriaossix MamuH. KIT/.



MakcumanbHoe 3Hauenue KII. [Hukn Kapno.

DKOJIOTHYECKHE aCHEeKThl MCIOJIb30BaHUS TEIUIOBBIX JABUraTeneil. TemioBoe 3arps3HeHue
OKpYKarollEen Cpeibl.

TexHuueckre yCTpOMCTBA M TEXHOJIOTMYECKUE MPOLIECCHI: XOJOJAMIBHUK, KOHIUIIMOHED,
TU3ENbHBIA W KapOIOpATOPHBIA JBUTATENIM, TapoBas TypOWHA, TMOJMYyYEHHE CBEPXHU3KHX
TEMIIEpaTyp, YTHWIM3aLUsS «TEIUIOBBIX» OTXOJIOB C HCIIOJIB30BAHUEM TEIUIOBOIO HAacoca,
YTHIU3aUs OMOOPTaHUIECKOTO TOTUTUBA ISl BEIPAOOTKH «TETLIOBOM» M SJICKTPOIHEPTHH.

Jemoncmpayuu.

N3menenue temriepaTypsl py auadaTHYeCcKOM PaCIIuPEHUH.

Bosgymnoe orauso.

CpaBHEeHHE YIENBHBIX TETUIOEMKOCTEH BEIIECTB.

CriocoObl U3MEHEHUSI BHYTPEHHEHN 3HEPTUu.

UccnenoBanue agunabaTHOro mporiecca.

KomnsroTepHbie MOI€TH TETUIOBBIX IBUTATENICH.

Yuenuueckuii sxkcnepumenm, nabopamopusie pabomuvt, nPAKMUKyM.

N3mepenue ynenbHoOM TEMI0OEMKOCTH.

HccnenoBanue mporiecca OCThIBaHUS BEIIECTBA.

UccnenoBanue agunabaTHOTO mporiecca.

N3yuenne B3aMMOCBSI3UM DHEPTUU MEKMOJICKYJISIPHOTO B3aUMOJCHCTBUS U TEMIIEPATYPHI
KUTICHUS KUJIKOCTEH.

Tema 3. Azpecamnvie cocmoanusn eewiecmea. Dazoevie nepexoowvl.

[TapooOpa3zoBanne u KoHAeHcanus. Vicmapenwe wu kumeHue. YenpHas TeIUioTa
nmapooOpa3oBaHMUsL.

Haceimmennsie ¥ HeHachlieHHbIE mapbl. KadecTBeHHass 3aBUCHMMOCTh IIOTHOCTH M
JABJICHUS HACBIIICHHOTO Tapa OT TEMIIepaTyphl, UX HE3aBUCUMOCTb OT 00BhEMa HACBIIIEHHOTO
napa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JIaBJICHUS B KUIKOCTH.

BraxxaocTh Bo3myxa. AGCOJIFOTHAS U OTHOCUTEIbHAS BIIAYKHOCTb.

Teépnoe Teno. Kpucrammuyeckue u amopdHbie Tena. AHU30TPOTIUS CBOMCTB KPUCTAJIIOB.
[InaBnenue u KpucTauM3ays. Y AelbHas TeruioTa miaBineHus. Cyoaumanus.

Hedbopmarnuu tBEpHOTO Tenma. Pactsokenue m cxkarue. Cosur. Moayns FOwra. Ilpenen
ynpyrux aedopmarui.

TennoBoe pacmMpeHHUe KUIKOCTEH M TBEPABIX Te, 00bEMHOE M JTUHEHHOE paclIupeHuE.
AHTapMOHHU3M TEIUIOBBIX KOJICOAHUH YaCTHI] BEIIECTBA KaK MPUYHNHA TETUIOBOTO PACITUPEHUS TEIl
(Ha Ka4eCTBEHHOM YpPOBHE).

[IpeoOpazoBanue 3HEpruu B (Pa30BBIX EPEX0aaX.

YpaBHEHHE TEILUIOBOTO OasiaHca.

[ToBepxHocTHOE HaTsDKeHHE. Koad(dUIIMEHT MOBEpXHOCTHOTO HaTsDKeHUs. KanmusuisipHbie
sBiieHus. J[aBieHue noj HCKpUBIEHHON MOBEPXHOCTHIO kuakoctu. Gopmymna Jlamnaca.

TexHuueckrue YCTpPOMCTBA UM TEXHOJOTMYECKHE TMPOLIECChl: KUAKUE KPUCTAIIbI,
COBPEMEHHBIE MaTePUATIbI.

Hemoncmpayuu.

TennoBoe pacmmpeHue.

CBoiicTBa HACBIILIEHHBIX MTAPOB.

Kunenue. Kunenue npu noHM>XEHHOM JIaBJICHUU.

N3mepenue cuibl MOBEPXHOCTHOTO HATSKEHUSI.

OmnbITHI ¢ MBUIBHBIMH TIIEHKAMH.



CmauuBaHue.

Kanunnsipuele siBneHus.

Moneny HEeHbIOTOHOBCKOM KUAKOCTH.

CriocoObl M3MEpPEHUs BIAKHOCTH.

HccnenoBanue HarpeBaHus U IUIABJIICHUS KPUCTAINIMYECKOTO BEILIECTBA.

Bunst nedopmaruii.

Habmoienne Maibix aqedopmaituii.

Yuenuueckuit sxcnepumenm, nabopamopnusie pabomui, npaKmukKym.

N3yuenne 3aKkOHOMEPHOCTEN UCITAPEHUS KUIKOCTEN.

N3mepenue ynenbHOM TEIIOTHI IUIABJICHUS JIbA.

N3yuenune CBONCTB HACHIIEHHBIX ITAPOB.

N3mepenue abCoOTHOMN BIaKHOCTH BO3yXa U OIIEHKA MacChl HapoB B IOMELICHUH.

N3mepenue koadduiinenTa moBepXHOCTHOTO HATSHKCHHUS.

N3mepenue moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JeopMaIiii pe3NHOBOr0 00pasiia OT MPHIIOKEHHON K HEMY
CHJIBL.

Pa3znea 4. DiiekTpoaMHamMuKa.

Tema 1. Dnekmpuueckoe none.

OnekTpu3anus Ten U e€ MPOSBICHUs. DJIEKTPUUYECKUN 3apsan. J(Ba BUAA 3IEKTPUUYECKUX
3aps10B. [IpoBOJHUKH, TUAIEKTPUKH U ITOITYIPOBOIHUKH. DIIEMEHTAPHBIN JJIEKTPUYECKHM 3apsiI.
3aKOH COXpaHEHUs IEKTPUUYECKOTO 3aps/ia.

B3aumopericteue 3apsnoB. Toueunsie 3apsabl. 3akoH KynoHa.

DnekTpuyeckoe noJie. Ero neiictBre Ha 3JIEKTPUUYECKUE 3apsIIbl.

Hamnpspkéaaocts  anektpuueckoro moiisa. [IpoOHeid 3apsna. Jluauum HanpspkEHHOCTH
ANEKTPUYECKOTO N0JIsL. OTHOPOJHOE IIEKTPUUECKOE MOJIE.

[ToTeHIManpHOCTh ANEKTPOCTATUYECKOTO MOJIA. Pa3HOCTh MOTEHIMANIOB U HAIpPSKEHUE.
[ToreHumanpHas 3HEPrUs 3apsa B JEKTPOCTATHUECKOM IoJie. [loTeHIman 31eKTpocTaTnyecKoro
nossi. CBsA3b HANPSKEHHOCTU MOJIS M PA3HOCTH MOTEHUUAIOB JJISl 3JEKTPOCTATUYECKOTO MOJIs
(KaK OJHOPOJHOIO, TaK U HEOJAHOPOIHOIO).

[IpuHUHMI Cynepro3UIUu JIEKTPUYECKUX MTOJEH.

[lone toueunoro 3apsiga. Ilome paBHOMepHO 3apsbkeHHOUM cdepbl. Ilone paBHOMEpHO
3apshkeHHOro mo oOwnémy miapa. Ilosie paBHOMEpHO 3apsyKeHHOW OECKOHEYHOW IIOCKOCTH.
Kaprunbl nuHUi HanpsHKEHHOCTU 3TUX MOJIEH M SKBUIIOTEHIMATBHBIX TOBEPXHOCTEH.

[IpoBOAHMKY B 3IEKTPOCTATUUECKOM I0JI€. Y CIOBUE PABHOBECHUS 3apsIOB.

JIMBIIEKTPUKY B 3JIEKTPOCTATUUECKOM M0J1€. [uanexTpruieckas NpoOHUIAeMOCTh BELIECTBA.

Kounpnencarop. DneKTpoEMKOCTh  KOHJEHCATOpa. ONEeKTPOEMKOCTh  IIOCKOTO
KOHJICHCATOPA.

[lapannensHoe  coenuHeHue  KoHAeHcaTopoB.  [locnenoBarenbHOe — COEOMHEHHE
KOHJIEHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHIEHCaTopa.

JIBM>KEeHHE 3apsyKEHHON YacCTULBI B OJTHOPOJHOM DJIEKTPUYECKOM IIOJIE.

TexHuueckre yCTpOMCTBA U TEXHOJOTMYECKHE IPOLECCHI: DIEKTPOCKOI, IEKTPOMETD,
ANIEKTPOCTaTUYECKas 3allUTa, 3a3eMJICHHE AIIEKTPOIpUOOPOB, KOHJIEHCATOPHI, reHepaTop Ban e
I'paada.

Jemoncmpayuu.

YCeTpoUCTBO U IPUHLIUII JEHCTBUS DIIEKTPOMETPA.



DNEKTPUUECKOE MOJIE 3aPSHKEHHBIX ILIAPHKOB.

DNEKTPUUECKOE TOJIE IBYX 3aPSKEHHBIX IJIACTHH.

Monens anekTpocraTudeckoro reaeparopa (Ban ne I'paada).

[IpoBOAHMKHU B 3IEKTPUUECKOM TMOJIE.

DNeKTpoCTaTUYECKas 3alIuTa.

YCTpolCTBO M ACMCTBHE KOHJAEHCATOPA MOCTOSHHOW M IEPEMEHHON EMKOCTH.

3aBUCUMOCTBD 3JIEKTPOEMKOCTH IIJIOCKOT'O KOHJIEHCATOpa OT IUIOIIAH [JIACTUH, PACCTOSHUS
MEXTy HUMH M TUAJIEKTPUYECKON MPOHUIIAEMOCTH.

DHeprus MEeKTPUYECKOTro MOoJIs 3apsyKEHHOTO0 KOHAEHCATOPA.

3apsaka U pa3psKa KOHIEHCATOpa Yepe3 pe3nucTop.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym.

OneHka cul B3aMMOJEHCTBUS 3apsKEHHBIX TEll.

Habmronenue npeBpalieHnst SHEPruu 3apsKEHHOTO KOHJIEHCATOpa B DHEPTUI0 M3ITyYeHUs
CBETO/INO0/1A.

N3ydeHne npoTekaHus TOKa B LEMH, COJIeprKaleil KOHEeHCaTop.

Pacripenennienne pa3sHOCTM MOTEHUHUANIOB (HANpsDKEHHs)) TPU  MOCIEAO0BATEIHLHOM
COEJIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue paspsiaa KOHIEHCATOpa Yepe3 pe3ucTop.

Tema 2. Ilocmoannslil I1eKmpuyecKuil mok.

Cuina toxka. [TocTosIHHBIN TOK.

VYcinoBust  CylecTBOBaHMSI TOCTOSIHHOTO —AJIEKTPUYECKOro ToKa. VICTOYHMKHM —TOKa.
Hamnpspxkenne U u DJ1C E.

3akon OMa Jy1s yyacTKa LEeTH.

DNeKTpUUYECKOE COMPOTUBIICHUE. 3aBUCUMOCTh COTIPOTUBIIEHHUS OTHOPOTHOTO ITPOBOJHHUKA
OT €ro JUIMHBI U TUIONIa/I MOTIEPEYHOT0 CEUEHHUs. Y IEIbHOE CONPOTHUBIICHUE BEIIIECTBA.

[locnenoBarensHOe, MapajuieibHOE, CMEIIAHHOE COEIUHEHHE IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX AMEeKTprueckux mneneit. [Ipasmna Kupxroda.

PaboTa anekTpuueckoro Toka. 3akoH JIxoynsa—Jlenna.

MOIIHOCTB 1EKTPUYECKOTO TOKA. TernoBasi MOIIHOCTD, BBIJENII€Mast Ha PE3UCTOPE.

OJ1C 1 BHyTpEeHHEE CONPOTUBIICHHE UCTOYHUKA TOKA. 3aKoH OMa 1 TOJTHOM (3aMKHYTOH )
AIIEKTPUYECKOM 1ernu. MOIIHOCTh UCTOYHHKA TOKa. KopoTKoe 3aMbIKaHue.

Konpnencarop B 1ienu NOCTOSTHHOTO TOKA.

Texnuyeckre YCTpPOHCTBA M TEXHOJOTHYECKHE IMPOLIECCHl: aMIIEPMETP, BOJBTMETP,
peocTtar, CUETUHK dIEKTPHUUECKON IHEPTHH.

Hemoncmpauuu.

W3mepenue cuiibl TOKa U HAMPSHKCHHUSL.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA OT HAMpPsDKEHUS U PE3UCTOpa, JIaMIIbI
HaKaJUBaHUS U CBETOIUO/IA.

3aBUCUMOCTh COMPOTUBIICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIONIAAH
MOIEPEYHOI0 CEYEHUs U MaTepHraa.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT CONIPOTUBJIEHUS MTPU MOCTOSTHHOM HaIPSIKEHUU.

[Ipssimoe m3mepenne DJIC. KopoTkoe 3aMblKaHUE TaJIbBAHUYECKOTO AJIEMEHTa M OLIEHKa
BHYTPEHHETO CONIPOTUBIICHHUSL.

Crnioco0bl coeTMHEeHHsI ICTOYHUKOB Toka, DJIC Gatapeii.

HccnegoBanue pa3HOCTH MOTEHLIMATIOB MEX Y MOJOCAMH UCTOYHUKA TOKA OT CHJIbI TOKA B
LEMH.



Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue CMENIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue yaeapHOTro CONpOTUBIIEHHS IPOBOIHUKOB.

HccnenoBanue 3aBUCMMOCTH CUIIBI TOKA OT HAIIPSDKEHUS JUIs JIaMIIbl HAKaJIUBaHUSL.

YBenuueHue npeziena u3MEpeHus amnepmeTpa (BOJIbTMETPA).

N3mepenue 3/1C 1 BHYTpEHHETO CONPOTHUBIICHUS UCTOYHUKA TOKA.

Uccnenosanue 3aBucumoctu D/1C rajibBaHUUECKOT0 3JIEMEHTa OT BPEMEHHU ITPU KOPOTKOM
3aMbIKaHUH.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXKIY MOJIOCAMU UCTOYHHMKA TOKA OT CHJIbI TOKA B
LeMH.

HccnenoBanue 3aBUCMMOCTH IOJIE3HON MOITHOCTH UCTOYHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunslx cpeoax.

DnexTpuuyeckass MNPOBOJAUMOCTh PA3IMYHBIX BEIIECTB. OJEKTPOHHAs IPOBOJUMOCTH
TBEPABIX ~ METAJUIOB.  3aBUCHMOCTb  CONPOTUBIEHUS  METANIOB  OT  TeMIepaTyphl.
CBepXIpOBOIUMOCTb.

DIEeKTpUYECKU TOK B BakyyMe. CBOMCTBA AIEKTPOHHBIX ITyYKOB.

[HonynpoBoanuku. CoOcTBeHHass W MpPHUMECHas MPOBOJUMOCTh IOJYPOBOJAHHUKOB.
CgoiictBa p—Nn-nepexona. [TomynpoBoiHUKOBBIE TPHUOOPHI.

DNeKTpUUYECKUN TOK B AJEKTPOJIUTAX. DJIEKTPOIUTUYECKAs: JUCCOLUALUSA. DIEKTPOIIH3.
3axonsl Dapaziest U1l 3JIEKTPOIU3a.

OnekTpuyecknii TOK B Tra3ax. (CaMOCTOSITENBHBII M HECAMOCTOSITEIBHBIM pa3psi.
PaznuuHble TUIIBI caMOCTOATENBHOTO pa3psiaa. Monuus. [1nazma.

TexHuueckre yCTpOMCTBA M MPAKTHYECKOE NPUMEHEHUE: TIa30opa3psaHble JIAMIIbI,
AIIEKTPOHHO-JTy4eBasi TPyOKa, MOJYHMPOBOAHHUKOBBIE MPUOOPHI: IWOJ, TPaH3UCTOp, (poTomuon,
CBETO/IMOJ, TallbBaHWKa, padUHUPOBAHUE MEIU, BbIIUIABKA AaIOMHUHHUSA, AJIEKTPOHHAS
MHKPOCKOTHS.

emoncmpayuu.

3aBUCUMOCTb CONPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

3akoHbI 371eKkTpoaun3a Papazes.

HckpoBoii pa3psa 1 NpOBOAUMOCTb BO3AyXa.

CpaBHEHME IPOBOJUMOCTH METAJIJIOB U TOJYIIPOBOJHUKOB.

OHOCTOPOHHSSI TPOBOJAUMOCTD AUO/IA.

Yuenuueckuit sxkcnepumenm, nadopamopusie padomul, RPAKMUKYM.

Habmronenue snexrponusa.

N3mepenue 3apsiga 0THOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COITPOTHUBIIEHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH IUOJA.

Du3uYecKHil MPAKTUKYM.

Crnioco0bl u3MepeHus (PU3NYECKUX BEIUYHH C MCIIOJIb30BAHHEM aHAIOTOBBIX M IIU(PPOBBIX
U3MEPUTENbHBIX NPUOOPOB H  KOMIBIOTEPHBIX JATYMKOBBIX CHUCTEM. AOCOJIIOTHBIE U
OTHOCHUTEIIbHBIE  TOTPEIIHOCTH  MU3MepeHMH  (u3nueckux BedudyuH. OlleHKa  TpaHHuIl
MIOIPELIHOCTEN.

IIpoBenieHrEe KOCBEHHBIX U3MEPEHUH, UCCIIEJOBAHUH 3aBUCUMOCTEN (PM3MUECKUX BEIUYHH,
MpoBEpKa MPEATIOKEHHBIX THIoTe3 (BbIOOp M3 padoT, OMHMCAHHBIX B TEMaTHYECKUX paszzeiax
«YYEeHNYECKUH IKCTIEPUMEHT, TAO0PAaTOPHBIE pabOThI, TPAKTUKYM).



Me:knpeaMeTHbIe CBSI3H.

Nzyuenne kypca ¢usuku yrayonéaHoro ypoBus B 10 kimacce ocymiecTBisieTcs ¢ yu4éToM
COJIepKATENbHBIX MEKIIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTWKH, OWOJIOTHH, XHMUH,
reorpaduu ¥ TEXHOJOTHH.

Mestcnpeomemmnvie nonamusa, C6A3aHHbIE C UIYUECHUEM MEMO008 HAYUHO20 NO3HAHUA:
SBIICHHE, HAYYHBIM (akT, TUmoTe3a, (u3nyeckas BETUYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
HKCIIEPUMEHT, MOJICITUPOBAHKE, MOJICTb, H3MEPEHHUE, TIOTPEITHOCTH H3MEPEHHIA, H3MEPUTEIbHBIE
npubopsl, udppoBas Jadoparopusi.

Mamemamuxka: pelieHUe CHUCTeMbl ypaBHeHud. JluneitHas QyHkusA, mapabona,
runepooia, ux rpaduku u cBoiictea. TpuroHomerpuieckne GyHKIUU: CHHYC, KOCHHYC, TAHTEHC,
KOTaHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. BEKTOpPHl M HMX MPOEKIMH Ha OCH
KOOPJMHAT, CII0)KEHUE BEKTOPOB.

Buonozua: mexanmueckoe ABWKEHHE B JKUBOH mpupoje, auddysus, ocMoc, TermioooMeH
KHUBBIX  OPraHM3MOB, TEIUIOBOE  3arps3HEHHE  OKPYXKAWOMEH  cpempl,  yTHIH3aLus
OMOOPTaHNYECKOTO TOIUIMBA YIS BBIPAOOTKH «TEIJIOBOI» M AJIEKTPOIHEPTHH, TTOBEPXHOCTHOE
HATsDKEHUE U KaMUBIPHBIC SIBICHUS B IPUPO/IE, MIEKTPUUYESCKHE SBJICHHUS B )KUBOH MPHUPOIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHAsI Macca, MOJIydeHHe HaHOMAaTEPHUaJIOB, TEIUIOBBIE CBOMCTBA TBEPABIX TEI, KHUIKOCTEH U
ra3oB, JKHJKHE KPHUCTAUIBI, DJCKTPUYECKHE CBOHCTBA METAJUIOB, AJIEKTPOJIUTHYECKAs
JIMCCOTIMAIINS, TATbBAHUKA, SJICKTPOHHAS MHKPOCKOITHSI.

T'eozpagpua: BnaxXHOCTh BO3/IyXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHue IBUKEHHUN C UCIOJIb30BAHUEM MEXaHU3MOB, YUET CYXOIo U
KUAKOTO TPEHHUS B TEXHUKE, CTATUYECKHE KOHCTPYKUUHU (KPOHIUTEHH, pemérdyarbie
KOHCTPYKIIMH), UCIIOJIb30BAHNE 3aKOHOB COXPAaHEHUS! MEXaHUKHU B TEXHUKE (TMPOCKOI, BOJOMET
U Jpyrue), JIBUTaTellb BHYTPEHHETO CropaHus, mapoBas TypOMHa, OBITOBOI XOJIOJAWJIBHUK,
KOHJUIIMOHEP, TEXHOJIOTUM TOJY4YEHHsS COBPEMEHHBIX MaTepuajoB, B TOM 4YHCIE
HAaHOMATEepHAJIOB, W  HAHOTEXHOJIOTMH,  DBJEKTpocTaTWdeckas  3alluTa,  3a3eMJICHHE
ANEKTPOIPUOOPOB, ra30pa3psIHbIC JaMIIbl, TOIYIPOBOJHIUKOBBIE TPUOOPHI, FAIbBAHUKA.



[NTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMEBI 10 ®U3UKE HA YPOBHE
CPEJJHEI'O OBIIET'O OBPA3OBAHUAJIMYHOCTHBIE PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Pe3yJabTAThI OCBOCHHS yudeOHOTro mpeameTa «Du3nuka» TOJDKHBI OTPAXKATh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS C(OPMHPOBAHHOW BHYTpPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OPHEHTAIlMi, TO3UTUBHBIX BHYTPEHHUX
yOeXICHUM, COOTBETCTBYIOIIMX TPAJAUIHUOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIecTBa,
paciIupeHue >KU3HCHHOTO OIBITa M ONBITA JCSITCILHOCTH B IPOIECCE Peal3allid OCHOBHBIX
HaIPaBJICHUH BOCTIUTATEIBHOM JICATEIHHOCTH, B TOM YHCJIC B YACTH:

rPaKIaHCKOT0 BOCTIMTAHUS

e chopMUPOBAHHOCTH TPAKIAHCKOW TMO3HUIMK OOydYaOMmErocss Kak AakKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTRA;

® [PUHATHE TPAJAUIUOHHBIX OOIICUETOBEUSCKAX T'YMAHUCTUICCKUX M JIEMOKPATHICCKUX
IIEHHOCTEH;

® TOTOBHOCTHh BECTH COBMECTHYIO JCATEILHOCTh B HHTEPECAX TPakJIaHCKOTO OOIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEIILHOM OpraHu3aIlim;

® yMCHHE B3aMMOJICHCTBOBATh C COIMAIBHBIMA HMHCTUTYTAMH B COOTBETCTBHH C HX
(GYHKIMSIMY ¥ HA3HAYCHUEM;

® TOTOBHOCTb K TYMaHUTAapHOU M BOJIOHTEPCKOM JEATEIBHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:

e chOpPMHUPOBAHHOCTh POCCHMCKON TPaKTAHCKON MICHTUYHOCTH, TATPUOTU3MA;

® I[IEHHOCTHOE OTHOIIEHUE K IOCYJapCTBEHHBIM CHUMBOJIAM, TOCTHXKEHUSM POCCHMCKHX
y4€HBIX B 0071aCTH (PU3UKU U TEXHHKE.

AYXOBHO-HPABCTBEHHOT0 BOCIINTAHMSA:

e chopMUpPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHUECKOTO TIOBE/ICHUS;

® CIOCOOHOCTD OLIEHUBAThH CUTYAIMIO U PUHUMATh OCO3HAHHBIE PEICHHS, OPUEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHbIE HOPMBI U IEHHOCTH, B TOM YHCJIE B JCSITEIbHOCTH YUEHOTO;

® 0CO3HAHHE JUYHOTO BKJIAJa B IOCTPOCHHUE YCTONYMBOTO OYIyLIETO.

3CTeTHYECKOI0 BOCTIUTAHMSA:

® DOCTETHYECKOE OTHOLIEHHWE K MHpPY, BKIIOYas OSCTETUKY HAy4dHOTO TBOPUYECTBA,
MIPUCYIIETO (PU3NYECKOMN HayKe.

TPYAOBOr0 BOCIIMTAHMA:

e UHTEpeC K pa3NuyHbIM chepam mpodeccuOHATbHON IEeSITeNbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (PM3UKOI U TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBINA BHIOOP OymyIIei
npodeccuu U pearn30BbIBaTh COOCTBEHHBIC KU3HEHHBIE IJIaHbL;

® TOTOBHOCTH U CIOCOOHOCTH K 00pa30BaHUIO U cCaMO00Opa30BaHUIO B 001acTH (GU3UKH Ha
MPOTSHKEHUU BCEH KU3HU.

IKOJIOTHYECKOr0 BOCIIMTAHMS:

¢ c(hopMUPOBAHHOCTH SKOJOTHYECKON KyIbTYphI, OCO3HAHHE TJIO00AILHOTO XapakTepa
9KOJIOTHYECKUX MPOOIIeM;

® T[JIAaHUPOBaHUE M OCYIIECTBIIEHHE JCUCTBUN B OKPYKAIOIIEH Cpelie Ha OCHOBE 3HAHUS
1[eei yCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA;



pacIIupeHne OmbITa JAEATEIPHOCTH JKOJOTHYECKOW HANpPaBIIEHHOCTH Ha OCHOBE
HMMEIOIIUXCS 3HAHUM TI0 (PH3HUKE.

HEHHOCTU HAYYHOT'O IMO3HAHUSA:

c(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY YpPOBHIO
pa3BuTHS (PU3MUECKON HAYKH;
OCO3HAHHME IEHHOCTH HAyYHOH JIEATENIbHOCTH, TOTOBHOCTh B IPOIECCE H3YYCHHS
(GU3UKKH  OCYIIECTBIATH  TMPOEKTHYID W HCCIEIOBATENbCKYIO  JEATEIbHOCTD
WHAWBHYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTeabHbIE YHUBEPCAJTBHbLIC y‘leﬁl—[l)le JaeilcTBHUA
ba3oBble Jornveckue aelcTBUS:

CaMOCTOSITENIbHO (OPMYIUPOBATh U aKTyaJU3UpPOBaTh MpoOiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPEIeNIATh LENN AeSITeIbHOCTH, 3aJ]aBaTh apaMeTpbl U KPUTEPUH UX TOCTHKEHUS;
BBISIBJISITh 3aKOHOMEPHOCTH W MPOTHUBOPEUYHS B paccMaTpUBAEMbIX (U3NYECKUX
SIBJICHUSIX;

paszpabaTeiBaTh IUIAH pELIEHUS MpoOiieMbl C y4€TOM aHaluM3a HMEIOUIUXCS
MaTepHaJIbHBIX 1 HEMAaTepHAIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTUBBI B AEATEIbHOCTb, OIIECHUBATh COOTBETCTBUE PE3YIbTATOB LIEJISM,
OIICHUBATh PUCKU MOCIEACTBUM JESITENbHOCTH;

KOOPJIMHUPOBATh M BBINOJHITH pabOTy B YCIOBUSAX PEaTbHOrO, BUPTYAIBHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE NPU PELICHUH KU3HEHHBIX MPoOIeM.

Ba3oBble ucciienoBarebCcKHe 1eCTBUA

BJIQJICTh HAYYHOW TEPMHHOJIOIMEH, KITFOUEBBIMHU MMOHATHAMHU U METOIaMH (DU3UIECKOM
HAaYKH;

BJIJICTh HABBIKAMHU Y4eOHO-UCCIICA0BATEIBCKOM U MPOSKTHOM JEATSILHOCTH B 001aCTH
(U3HKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSTEIBHOMY IIOMCKY METOJIOB
pelieHus 3aaad  (U3HYECKOTO COJICP)KAHUS, NPHUMEHCHHWIO PA3JIMYHBIX METOJIOB
[MO3HAHMUS;

BIIQJICTh BUJAMHU JCSATEIBHOCTH IO MOJYYCHUIO HOBOTO 3HAHHS, €0 MHTEPIPETAIHH,
peoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX Y4EOHBIX CUTYALUSAX, B TOM YUCIIC TIPU
CO3J[aHUH Y4EOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISITh TIPHUYUHHO-CIICICTBEHHBIC CBS3M W aKTyaJM3UpOBaTh 3ajady, BbIJIBUTATh
TUIIOTE3y €€ PEIICHHUs, HAXOAUTh apT'YMEHTHI JIJIS IOKA3aTeIbCTBA CBOUX YTBEPKICHUH,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PEIICHHUS,

aHAIM3UPOBATh MOJYYCHHBIE B XOJ€ pEIIeHUs 3aJauyd pe3ylbTaTbl, KPUTUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHNE B HOBBIX YCIOBUSX;
CTaBUTH U POPMYITHPOBATH COOCTBEHHBIE 3a/1a4H B 00pa30BaTEIbHOMN JEATEILHOCTH, B
TOM YHUCJIE IPU U3YYCHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAIIUsIM, OIEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTH 3HAHUS 0 (PU3HKE B IPAKTHUECKYIO 001aCTh KU3HEACSITEILHOCTH;
yMeTh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00JIacTeil;



BbIIBUI'aTb HOBBIC UJICHU, IPCAJIaraTb OpUrnHaJIbHbIC IMTOAXOAbI U PCIICHU S,
CTaBHUTb HpO6JICMbI " 3a7la4u, JOIMMYCKAIOIHUEC AJIbTCPHATUBHBIC PCIICHUA.

Padora ¢ undopmanueii:

BJIaJICTh HABBIKAMU MOJyYEHHUS HH(OPMAIH (PU3UUECKOTO COACPIKaHUS U3 HCTOYHUKOB
pa3HbIX TUIIOB, CAMOCTOSITEJIBHO OCYIIECTBISATh IOUCK, aHAJIU3, CUCTEMAaTH3aLUI0 U
WHTEPIPETAIHIO HHPOPMALINY PA3TTMYHBIX BUJIOB U ()OPM MPEICTABICHUS;

OILICHUBATh JJOCTOBEPHOCTHh UH(OpPMALINH;

WCIIOJIb30BaTh CpPEACTBA MH(POPMALMOHHBIX M KOMMYHHUKALMOHHBIX TEXHOJOTHHA B
pelieHNH KOTHUTHWBHBIX, KOMMYHHUKATUBHBIX W OPraHM3AalMOHHBIX 33gad ¢
coOmroeHrneM TpeOOBAaHWUN  IPrOHOMUKH, TEXHUKH O€30MaCHOCTH, THTHUEHBI,
pecypcocOepexxeHusi, MpaBOBBIX M ATHUYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0e30I1aCHOCTH;

co3ZaBaTh TEKCThl (DU3MUYECKOTO COJIEp’KaHUs B pa3iIMYHBIX (opmarax c Y4€ToM
Ha3HaueHus: MH(OPMAalMKM M IeJIEBOM ayIuTOpUH, BbIOMpas ONTHUMAIbHYIO (OpMYy
MIPE/ICTaBICHUS U BU3YyaIU3al1H.

KoMMyHHKaTUBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBHUS:

OCYIIIECTBJISTh OOIIEHNE HAa ypOoKax (DU3UKH M BO BHE-YPOUHOU JIESITEIBHOCTH;
paCHOSHaBaTI) HpeJIHOCI)IJ'IKI/I KOH(i)J'II/IKTHBIX chyauHﬁ " CMATYaTh KOH(l)J'II/IKTBI;
Pa3BEPHYTO W JIOTHYHO M3JIaraTh CBOIO TOYKY 3PEHHS C HCIOJb30BAHUEM SI3BIKOBBIX
CPEJCTB;

MMOHUMATh U UCIOJIB30BaTh MPEUMYIIECTBA KOMAH/IHON U HHIUBUAYAILHON pabOTHI;
BBIOMpATh TEMATHKY U METOJbI COBMECTHBIX JIEHCTBHI C y4€TOM OOIIUX MHTEPECOB U
BO3MOKHOCTEH Ka)KJI0TO YiIeHa KOJIJICKTHBA;

MPUHUMATH IIEJIM COBMECTHOHW JEeATEIbHOCTH, OPraHM30BbIBATH M KOOPAUHHPOBATH
JNEUCTBUA TIO €€ JMOCTHMKEHHIO: COCTABJISATH IUIAH ACHCTBUM, paclpenensaTh POJU C
y4€TOM MHEHHH YYaCTHHKOB, 00CY)X/IaTh pe3ybTaThl COBMECTHOM PaOOTHI;

OIICHMBATh KauyeCTBO CBOErO0 BKJIaJa M KaXJIOro yJYaCTHHKA KOMaHIbI B OOUIWI
pe3ynbTaT 1o pa3paboTaHHBIM KPUTEPUSIM;

MpeiaraTh HOBBIC MPOCKTHI, OIICHUBATh UJCH C IMO3HUIIMH HOBU3HBI, OPUTHHAIBLHOCTH,
MPAKTUYECKOM 3HAYMMOCTH;

OCYIIECTBJISATh TMO3UTHBHOE CTPATETUYECKOE IOBEJACHUE B PA3JIMYHBIX CHTYaIUsX,
MPOSIBJISATH TBOPYECTBO U BOOOpakeHUE, OBITH MHUITUATHBHBIM.

PeryasiTuBHbIe YHHBepCAJIbHbIE YUeOHbIe JAeiicTBUS
Camoopranuszanmsi:

CaMOCTOSITENIBHO OCYILIECTBIISITh TO3HABATENbHYIO AEATEIBHOCTh B 00JACTH (PU3UKU U
ACTPOHOMUH, BBISIBJISITH IPOOJIEMBI, CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIC 3a1a4H;
CaMOCTOSITEJILHO COCTABJISATh IIJIAaH PEHICHUS PACUETHBIX M Kaue€CTBEHHBIX 3aJ1ay, TIaH
BBITIOJTHEHUS] MPAKTUYECKON pabOThl C YUETOM HMEIOIIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOYKHOCTEH U NMPEANIOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYAalLUsIM;

pacimupsATh paMKH yueOHOTO MpeAMeTa Ha OCHOBE TUYHBIX MPEATIOUYTCHUH;

JieNaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 32
pelIeHue;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;



CrocoOCTBOBAaTh (DOPMHUPOBAHHWIO W TMPOSIBIICHUIO JPYAULIMA B 00NacTu (Qu3uKH,
IIOCTOSIHHO IOBBIILIATh CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIL, 3MOLMOHAJIbHBIA HHTEJLJIEKT:

JIaBaTh OLEHKY HOBBIM CHUTYalUsIM, BHOCUTh KOPPEKTUBBI B JCATEIBHOCTD, OLICHUBATh
COOTBETCTBUE PE3YJIBTATOB LCIISIM;

BJIAJICTh HAaBBIKAMH TMO3HABATEIBHON pEeQIEKCHH KaK OCO3HAHUS COBEpPIIACMBIX
JNEHUCTBUN U MBICIIMTENIBHBIX IPOLECCOB, UX PE3YJIBTATOB U OCHOBAHUN;

MCTIOJIb30BaTh MPUEMBI pe(hIeKCHH ISl OLICHKH CUTYAIHH, BEIOOpA BEPHOTO PELICHHUS;
YMETh OLIECHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHU)KECHUIO;
IIPUHMAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJIBTATOB IEATEIBHOCTH;
MIPUHUMATD ce0sl, MOHMMAasi CBOU HEJOCTAaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB JIEATEIBHOCTH;
MPU3HABATh CBOE MPAaBO U MPABO APYrUX HA OIINOKH.

B nmponecce AOCTHKCHUSA JIMYHOCTHBIX PE3YJIILTATOB OCBOCHHA IMMPOrpaMMbI I1O (1)I/ISI/IK€ JJIA
YPOBHS CpeIHEro o0IIero oopa3oBaHust y 0OyJarOIIMXCsl COBEPIICHCTBYETCS SMOIIMOHATBHBIHN
WHTEJUIEKT, TIPE/IIOoJIarafomui chOpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOLIET0 CHOCOOHOCTh IOHMMAaTh CBOE SMOLMOHAIBHOE
COCTOSIHUE, BUJIETh HAIIPABIICHUS pa3BUTHS COOCTBEHHON 3MOIIMOHATIBHON Cepbl, ObITh
YBEPEHHBIM B cele;

CaMOpEryJIMpOBaHMUs,  BKJIIOYAIOIIETO  CaMOKOHTPOJIb,  yYMEHUE  IPUHUMATh
OTBETCTBEHHOCTH 3a CBOE ITOBE/ICHUE, CIIOCOOHOCTh alalTUPOBATHCS K AMOLIMOHAIbHBIM
W3MEHEHMSIM U MPOSIBIATh THOKOCTh, OBITh OTKPBITHIM HOBOMY

BHYTPEHHEH MOTHMBAlLlMM, BKJIIOYAIOUIEH CTpEMIICHHE K JOCTIKEHHUIO LEJIU U YCIIEXy,
ONTUMU3M, HUHUIIMATUBHOCTh, YMEHUE JIeHICTBOBATh, UCXOS U3 CBOUX BO3MOKHOCTEH;
SMIIATUH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHMMATh 3MOLMOHAIBHOE COCTOSHUE JIPYTHX,
YUUTBIBATh €ro0 IpPH OCYIIECTBIECHUU OOILEHHs, CIHOCOOHOCTh K COUYYBCTBUIO U
COIIEPEKUBAHHUIO;

COLIMANIBHBIX HAaBBIKOB, BKJIIOYAIOIIHUX CHOCOOHOCTh BBICTpAaUBaTh OTHOILUCHHUS C
JIPYTrUMHU JIFOABMH, 3a00TUTHCS, IPOSABIIATh HHTEPEC U pa3peniaTb KOH(MIUKTHI.

I[NPEMETHBIE PE3VYJIbTATDBI

K xoHiy obyuenust B 10 knacce npeiMeTHbIE Pe3yabTaThl Ha YriayOJIEHHOM YpOBHE JIOJDKHBI
oTpakaTb c(HOPMUPOBAHHOCTbH y OOyUaIOIUXCS YMEHHUI:

[OHUMAaTh poJb (U3UKA B HKOHOMHUYECKOW, TEXHOJIOTMYECKOHM, HKOJOIMYECKOM,
COLIMAIBHOM M 3THYEeCKOH cepax NesTeIbHOCTH YeJIOBEKa, pojb U MECTO (U3MKHU B
COBPEMEHHOM HayYHOW KapTHUHE MUPA, 3HAYEHUE ONIUCATEIBbHOM, CHCTEMaTU3UPYIOLIEH,
OOBSICHUTENIBHOW W MPOTHOCTHYECKOW (yHKUMH (U3NYECKON TEOpUHM — MEXaHUKH,
MOJIEKYJISIPHOM (PU3MKHU U TEPMOINHAMUKH, POJIb (pu3ndeckoil Teopuu B GopMUpOBAHUH
MpeJCTaBICHUN 0 (prU3NUYEeCcKON KapTUHE MUDA;

pa3nuyarh yCI0BUs IPUMEHUMOCTU Mojienel (pru3ndeckux Tel U MpoLeccoB (SIBJICHUM):
MHeplLUallbHas cucTeMa OTcuéTa, abCONIOTHO TBEPAOE TeNo, MaTepualbHas TOYKa,
PaBHOYCKOPEHHOE JIBIKEHHE, CBOOOIHOE MajieHue, a0COIIOTHO yrpyras aedopmarus,
a0COJIIOTHO yNpyroe U abCOJIIOTHO HEYNPYroe CTOJKHOBEHMS, MOJIENHN ra3a, )KUIAKOCTH



1 TBEPIOro (KPUCTAJUIMUECKOT0) Teja, UACalbHbIN a3, TOUEUHBIN 3aps, 0JHOPOAHOE
JIIEKTPUYECKOE T10JIE;

paznuyath yciaoBUS (TpaHUIBI, 00JacTH) NPUMEHHMOCTH (PH3UYECKHX 3aKOHOB,
MOHMMAaTh BCEOOIMK XapakTep (yHJAaMEHTAIbHBIX 3aKOHOB M OTPAaHUYCHHOCTH
HCIIOJIb30BAHNS YaCTHBIX 3aKOHOB;

aHAJIN3UPOBATh M OOBACHATh MEXAHWYECKUE TPOLECCHl MU SIBICHUS, HCIOJIb3Ys
OCHOBHBIE TIIOJIOKEHHMSI U 3aKOHbl MEXaHUKU (OTHOCHUTEIBHOCTh MEXaHHUYECKOIO
IBUKCHUS, (POPMYIIBI KMHEMATUKHA PaBHOYCKOPEHHOTO JBIDKEHUS, MPeoOpa3oBaHUS
lNasnes a1 CKOPOCTH M EpEeMEIEeHNs, 3aKOHbI HbI0TOHA, IPUHIUIT OTHOCUTEIBHOCTH
lNanunes, 3aKkOH BCEMHMPHOTO TATOTEHHUs, 3aKOHBl COXPAaHEHHs HMITyJIbca U
MEXaHUYECKOI 3HEPIruu, CBA3b pabOThl CHIIbI C U3MEHEHUEM MEXaHWYECKOH 3HEpruu,
YCIIOBUSL pPaBHOBeCUs TBEPIOrO Teja), MPU 3TOM HCIOJIb30BATh MAaTEMaTHYECKOE
BBIPDAKEHUE 3aKOHOB, YyKa3blBaTh YCIOBHUS MPUMEHUMOCTH (PHU3MYECKUX 3aKOHOB:
npeoOpazoBanuii ['anuies, BTOporo M TpeThero 3akoHOB HblOTOHA, 3aKkOHOB
COXpaHEHUsI UMITYJIbCAa U MEXAaHUYECKOM SHEPIUH, 3aKOHA BCEMUPHOTO TATOTCHUS;
aHAJIM3UPOBATh U OOBACHATH TEIUIOBBIE MPOLECCHl U SIBICHUS, MCIOJIb3ys OCHOBHBIE
nonoxkeHust MKT 1 3akoHbI MOJIEKY I pHON PU3UKU U TEPMOIMHAMUKY (CBS3b 1aBJICHUS
WJICAIbHOTO Ta3a CO CpeHeW KUHETHYECKOW SHEpPrueu TEIJIOBOTO JBHXKEHUS U
KOHIEHTPAIMEHN €ro MOJIEKYII, CBSI3b TEMIIEPATYPHI BEIIECTBA CO CPEAHEN KHHETHUECKON
SHEPTrHey TEIJIOBOrO JBHKEHHS €ro 4YacTHI], CBA3b JABJIICHMS HJI€AaIbHOIO rasa ¢
KOHIEHTPAIME MOJIEKYJ U €ro TemnepaTypoi, ypaBHeHue Meneneesa—Kianeiipona,
MEPBBIA 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPAHEHUS PHEPTUH B TEIUIOBBIX MpOlIeccax),
IIPY 3TOM HCIIOJB30BATh MATEMATHYECKOE BBIPAKEHUE 3aKOHOB, YKa3blBaTh YCIOBUS
MPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KanelipoHa;

aQHAJIM3UPOBATh M OOBSACHATH JJIEKTPUYECKHUE SBJICHUS, HCIOIb3yd OCHOBHBIC
MOJIOKEHUSI M 3aKOHBI AEKTPOAUHAMUKH (3aKOH COXPAHEHHUS AIIEKTPUUECKOro 3apsija,
3akoH KynoHa, MOTEHIMAIbHOCTb JIEKTPOCTATUYECKOTO MOJIs, IPUHLHUII CYyEPIO3ULIUN
JNEKTPUUECKUX TOJIEH, ITPU ITOM YKa3blBasl yCIOBUs IPUMEHUMOCTH 3akoHa Kynona, a
TaK)K€ MPAKTUYECKH BAKHBIE COOTHOILIEHUS: 3aKOHbI OMa sl yyacTKa LeNH U JUIs
3aMKHYTOU 3JIEKTpUYECKO# 1enu, 3akoH Jxoynsa—Jlenna, npaBmia Kupxroda, 3akoHsI
®Dapages 171 IEKTPOIU3a);

OMHCHIBATh (PM3HUECKUE MPOLIECCHl U SBJICHUS, UCIIOJIb3YSl BEUUYMHBI: [epeMelleHue,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC T€Ja U CUCTEMbI TEJ, CHJIa, MOMEHT CHJIbI, IaBJICHHE,
MOTEHIIMATbHAS DHEPrus, KWHETHUYeCKas SHEprusi, MeXaHudeckas SHeprusi, padora
CUJIBL, LIEHTPOCTPEMUTEIIBHOE YCKOPEHUE, CUJIa TSKECTH, CUJIA YIIPYTOCTH, CUJIa TPEHUS,
MOIIIHOCTh, SHEPTHUs B3aUMOJICHCTBHS Tea ¢ 3eMiI€i BOIU3U €€ MOBEPXHOCTH, SHEPTUS
ynpyroil aedopmanuu NpyXUHbI, KOJIHMYECTBO TEIJIOTHI, aOCONIOTHAs TeMIeparypa
Tena, paboTa B TEpMOAMHAMUKE, BHYTPEHHSISI SQHEPTUS UCaIbHOTO OJHOATOMHOTO Ta3a,
paboTa uaeanbHOrO rasza, OTHOCHTENbHAas BIXKHOCTh Bo3ayxa, KIIJ[ wumeamnbHOTO
TEIJIOBOTO JABUTATElIs; JIEKTPUUYECKOE MOJIe, HANMPSHKEHHOCTh JIEKTPUUYECKOTO OIS,
HaIpsHKEHHOCTh TOJISI TOYEYHOTO 3apsja WM 3apsHKEHHOTO Iapa B BakKyyMe M B
JOUDJIEKTPUKE, TOTEHLHANT DJIEKTPOCTaTUYECKOrO TIOJsl, PAa3HOCTh IOTEHLHAJIOB,
ANEKTPOJIBIKYIIAsl CUJla, CHUJIa TOKA, HAIpPSHKEHUE, MOIIHOCTh TOKA, JIEKTpUYECKas
€MKOCTb INIOCKOTO KOHAEHCATOPa, COIPOTUBIIEHUE YJaCTKa LETH € TOCIEA0BATENbHBIM
U MapaUleIbHBIM COEAVUHEHHEM PpE3UCTOpPOB, DSHEPrus DJJIEKTPUUYECKOTO IOJIA
KOHJIEHCATODA;



O0O0BSACHATH 0COOCHHOCTH MPOTEKAHUS (PU3UUYECKUX SBIICHUIN: MEXaHUYECKOE JIBHKECHHE,
TEIUIOBOE JBM)KCHUE YACTHII BEIIECTBA, TEIUIOBOE PABHOBECHE, OPOYHOBCKOE JBMKCHHE,
muddy3us, UCHMapeHue, KUNICHHE W KOHACHCALMs, ITUIABJICHUE W KPUCTaJUTU3allns,
HaIMpaBJIEHHOCTh  TEIUIONEpeAauu, JJIEKTpU3alus  TeJN, SKBUIIOTECHIUAIbHOCTD
MMOBEPXHOCTHU 3aPSKEHHOTO MTPOBOIHUKA;

MIPOBOJIMTH HCCIICIOBAaHUE 3aBUCUMOCTH OJTHOW (DPU3MYECKON BEIWYHMHBI OT JPYrOW C
WCIIOJIb30BAHUEM TMIPSAMBIX HM3MEPEHUN, NpU HTOM KOHCTPYHPOBATh YCTAHOBKY,
(dbuKcHpOBaTh PE3yIbTATHl MMOJYYCHHONW 3aBUCUMOCTH (DU3WUYCCKUX BEIMYMH B BHJIE
rpaduKoB C y4€TOM aOCOJIOTHBIX MOTPEIIHOCTEH W3MEPEHHM, IeNIaTh BBIBOJBI IO
pe3ynbTaTaM UCCIeI0BaHUS;

MPOBOJIUTh KOCBEHHBIC WU3MEpPEHUsS (PU3UYECKUX BEIWYUH, MPU ITOM BHIOMPATH
ONTUMAJBHBIA METOJ HW3MEpPEHHUs, OILIEHHBATh aOCOJIIOTHBIE U OTHOCHUTEJIbHBIC
MOTPEITHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHUIA;

MIPOBOJIUTH OTIBITHI IO MPOBEPKE MPEITIOKEHHON TUITOTE3bI: INTAHUPOBAThH SKCTIEPUMEHT,
coOMpaTh IKCIIEPUMEHTAIILHYIO YCTAHOBKY, aHAJTU3UPOBATH MOJTYICHHBIC PE3YJIbTATH U
JIeNaTh BBIBOJI O CTATyCE MPEAI0KEHHOM TUTIOTE3HI,

cobmo1aTh MpaBmiia 0€30MAaCHOTO TPyJa MPHU MPOBEACHUU HCCIIEIOBAHMN B pamMKax
y4eOHOTO JKCIEPUMEHTA, MPAKTUKyMa W y4eOHO-HCCIIEI0BATEIbCKOM M MPOEKTHON
JESITETPHOCTH C HCIOJB30BAHHEM W3MEPUTEIBHBIX YCTPOWCTB W JIaOOPAaTOPHOTO
000pyI0BaHMUS;

periaTh pacy€THBIC 3a/1a4H C SIBHO 33JIAaHHON U HESIBHO 3a/TaHHON (PM3MUECKOM MOJIEITBIO:
Ha OCHOBAaHWM aHAJIU3a YCIOBHUS OOOCHOBBIBATH BBIOOP (DU3UYECKON MOJIEIH,
oTBeuarouleil TpeGoBaHUSIM 3a/1a4H, IPUMEHSITH GOPMYJIbI, 3aKOHbI, 3aKOHOMEPHOCTH U
MOCTYNaThl (U3NYECKUX TEOpUN MpPH HCIOJIb30BAaHUM MAaTeMaTHYECKHX METOJIOB
peuieHuss 3ajad, MOPOBOAUTh pacdy€Tbl HA OCHOBAaHMM HWMEIOIIMUXCS JIaHHBIX,
AHAJIM3UPOBATh PE3yJAbTaTbl M KOPPEKTUPOBATh METOAbl PEIICHHUS C YYETOM
MIOJIY4YEHHBIX PE3YJbTATOB;

pelIaTh Ka4eCTBEHHbIE 3a/1aui, TpeOyIolIre IPUMEHEHUsI 3HAaHUM U3 Pa3HbIX pa3/IesioB
Kypca (pU3MKH, a TaKKe WHTErpaluy 3HAHWM W3 JIPYTHX IPEeIMETOB €CTECTBEHHO-
Hay4HOrO LHMKJIA: BBICTPAUBAaTh JIOTUYECKYIO IIENOYKY PACCYXJCHHI C ONOpod Ha
W3Y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKUE SBIICHHUS;

HCI0JIb30BAaTh TEOPETUYECKUE 3HAHUS 711 00BSICHEHUSI OCHOBHBIX MPUHIIUIIOB PAOOTHI
M3MEPUTENbHBIX TPHUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
MIPUBOJIUTH IPUMEPHI BKJIaJ]a POCCUMCKHUX U 3apYOEIKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HaykH, B OOBSCHEHHE NPOIECCOB OKPYXKAIOIIEr0 MHpA, B pPa3BUTHE TEXHUKU U
TEXHOJIOTUH;

aHAJIM3UPOBATh U  OLIGHUBATh TOCJEJICTBUS OBITOBO U  MPOU3BOJACTBEHHOMN
NEeSITeILHOCTH YEeJNOBEKa, CBSI3aHHOW ¢ (U3MYECKUMH TpOIlecCaMU, C TO3HIIHA
3KOJIOTUUYECKOU 0€301MacHOCTH, MpeACTABICHUI 0 palMoHaIbHOM
MIPUPOJIOTIONIb30BAaHUH, @ TAaKXKE Pa3yMHOM HCIIOJIb30BAHUU JOCTWKEHUW HAyKH U
TEXHOJIOTHH [Tl TalbHEHIIIero pa3BUTHS YEI0BEUECKOTO O0IIEeCTBa;

MPUMEHSTH pa3udHble COCOOBI PabOTHI ¢ MH(popManuen GpU3NIecKoro coaep KaHus ¢
WCIOJIb30BAHUEM  COBPEMEHHBIX HMH()OPMAIIMOHHBIX TEXHOJOTUH, TpPU ITOM
WCII0JIb30BaTh COBpEeMEHHbIe MH(POPMAITMOHHBIE TEXHOJIOTHH I IOUCKA, IepepaboTKu
Y TpebsBICHUS YI4eOHON U HAYYHO-TIOMYISIpHON MH(OPMALIUU, CTPYKTYPUPOBAHUS U



MHTEepHpeTanuu UHGOpMaINH, MOJYYCHHON U3 Pa3IMYHBIX MCTOYHHKOB, KPUTHUECKU
aHATM3UPOBATh IMOJIy4aeMyl0 MH(POPMAIMIO U OLIEHWBATh €€ JOCTOBEPHOCTh Kak Ha
OCHOBE MMEIOIIMXCS 3HaHUH, TaK ¥ Ha OCHOBE aHaJIM3a UCTOYHUKA HH(popMaIumy;
MPOSIBJIATh  OPraHU3AallMOHHBIE M IIO3HABATEJIbHBIE YMEHHS CaMOCTOSATEIbHOIO
npuoOpeTeHus HOBBIX 3HAHWH B MPOIECCE BBINIOJIHEHUS TPOEKTHBIX U Yy4eOHO-
HCCIIEI0BATENILCKUX PadoT;

paboTaTh B IpyHIE C HCIOJHEHUEM Pa3JIMYHbIX COLMAIBHBIX POJIEH, IIAHUPOBATH
paboTy TpyMNIbl, palUOHAIBHO PpaCHpelNeNsTh JESITEIbHOCTh B HECTAHJAPTHBIX
CUTYalUsiX, a/IeKBaTHO OLIEHMBATh BKJIAJ KaXKJOr0 U3 YYaCTHUKOB IPYIIIIbI B PELLICHUE
paccMaTpuBaeMou MpoOJIeMbl;

MpOSIBJIATH MOTHMBAallMIO K Oyaymed npoeccHOHaIbHOM  NIEATENbHOCTH IO
CHEIUATBEHOCTAM (PU3UKO-TEXHHUYECKOTO TIPO(HIISL.



TEMATHYECKOE IINTAHUPOBAHHUE 10 kaace

Ne ypoka Tema ypoka Kon-60
uacos

1 Beoonwiii uncmpyxmaoic no Th. [loepewnocmu npsimoblx U KOCBEHHLIX USMEPEHULL 1
2,3 JlabopaTtopHnast pabora «3ydueHune nBHUKEHUS Teaa, OPOIMIEHHOTO TOPU30HTAIHLHOY. 2
4 JlabopaTtopHas pabota «/3MepeHne >KeCTKOCTU MPYKUHBI. 1

5 JlabopaTtopHnast pabora «3mepenne kodppuimenTa TpeHUs: CKOJIBLKEHUS. 1
6,7 JlabopaTtopHast pabota «/3ydueHune ABUKEHUS TeJa M0 OKPYKHOCTH. 2
8,9 JlaboparopHas padoTa «/3ydeHne 3akoHa COXpaHESHUSI MEXaHUICCKOW SHEPTUIY. 2
10,11 | JTabopaTtopHas paborta «/3ydeHre paBHOBECHS Tella O JISHCTBUEM HECKOJBKIX CHID». 2
12,13 | JIaboparopHas paboTa « DKCriepuMeHTaIbHAs TpoBepka 3akoHa [ eii-Jlroccakay. 2
14,15 | Cuna noBepXHOCTHOTO HaTshkeHUs. CMaunBaHuWe U HecMaunBaHue. [IpakTUKyM perieHus 3a1ad mo TeMe 2

«[ToBepXHOCTHOE HATSKEHUE)

16,17 | JImarpamma pactspkeHus. [Ipaktukym pemrerus 3agad mo teMe «CBoiictBa TBeporo tena. Moayns KOnray 2
18,19 | IlpakTukyMm pemieHus 3a1a4 no TeMe « M3Mmepenne HanpspKeHUs, CUIIbl TOKA U COTIPOTUBIICHUS. » 2
20,21 | IIpakTUKyM pemieHus 3a/1a4 1o TeMe « DJIEKTPUICCKUNA TOK B PA3TMYHBIX Cpeaax» 2
22 JlaGopaTopHas pabora «/3ydeHue nocieqoBaTeIbHOTr0 COSTMHEHHSI IIPOBOHUKOBY. 1
23,24 | JlabopatopHas padora (JccienoBanune 3aKOHOB MapaJIEIbHOTO COCTUHECHHS 2
25,26 | JlabopatopHas padora «M3mepenue DJIC u BHyTpEHHET0 CONMPOTUBICHUS HICTOYHUK TOKA 2
27,28 | Jlabopatopnas padora «M3mepenue KI1/I» snekrponsurares. 2
29,30 | IlpakTukyM penieHus KOMOMHUPOBAHHBIX 3a]1ad. . 2
31,32 | O6o0mienne 1ab0paTOPHOTO NPAKTUKYMA 2
33 O60061eHne 1a00paTOPHOTO MPAKTUKYMa 1
34 O600611eHHE 1a00PaTOPHOTO MPAKTUKYMA 1







YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O

MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 VAEHUKA

Noe |ABTOpBI, coctaButenu Hazganne yueOHOTO M3IaHMsA ['on 3nare
U3aH  |IbCTBO
m\t st
1. Oduznka. 10 k. Yroyonmenusni ypoBeHn: 2020  [M.:
y4EeOHUK L Tpoda
Kacbsitos B. A 00111€00pa30BaTENBHBIX YUPEIKICHUH.
2.  JLA.Kupuk, IO.M. |®uszuka -10. COopuuk 3amanmii u 2018 M.
o CaMOCTOSITENBHBIX paboT aist 10 kiacca. Wnekca
3. A.Il. PeiMKkeBUY dusuka. 3agauynuk. 10-11 xmacc: mocooue2006 M.:
11 00111e00pa30BATENBHBIX YUPEKICHHUH. Tlpoda
4.  H.U. T'onbadapo @dusuka. 3amaunuk. 10-11 kmace: moco6me2009  M.:
11 00111e00pa30BaTENBHBIX YUPEKACHHM. «dpod a»
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