


MNOACHUTEJIBHASA 3AIINCKA

[TporpamMMma o gu3uke Ha ypoOBHE CpeHEro o0IIero oopasoBanus pazpadboTaHa
HAa OCHOBE TIOJIO)KEHMM U TpeOoBaHUN K pe3yjbTaTaM OCBOCHUS OCHOBHOM
oOpa3oBarenbHOI nporpammsbl, peactasieHHbix B @I'OC COO, a takxe ¢ yu€ToM
denepanbHOi paboueit mporpammbl BocnuTaHuss U KoHueNuu mnpenogaBaHus
yueOHoro mpeamera «Du3uka» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoii
denepanuu, peai3yOIINX OCHOBHbIE 00pa30BaTENIbHBIE TPOIPAMMBI.

[Iporpamma 1o ¢usMkKe ornpeAenseT o0s3aTesbHOe MPEAMETHOE COJIepKaHUeE,
YCTaHAaBJIMBAET PEKOMEHAYEMYIO IOCJIEA0BATEILHOCTh U3YYEHHUS TEM U Pa3leiioB
yu4eOHOro mpeAMeTa ¢ y4ETOM MEKIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBS3EH,
JIOTUKH y4eOHOTO Mpoliecca, BO3pacTHRIX 0cOOeHHOCTEN oOyuaromuxcs. [IporpamMmma
1o ¢u3uke NaéT NpeacTaBIeHUE O LENsIX, COIepKaHnu, oOUIel cTpaTerun 00y4eHus,
BOCIIUTAHUSA U PAa3BUTHUS O0ydaroUMXcs CpelcTBaMu yuyeOHoro npenmMera «Puznkay
Ha yri1y0iIEHHOM YPOBHE.

N3yuyenue kypca pu3uku yrirybJ€HHOTO ypOBHS MO3BOJISIET PEAIM30BaTh 3a4a4u
po(eCcCUOHATIEHON OPUEHTAIIH, HAITPABJIEHO Ha CO3/aHKE YCIOBUM JJI TPOSBICHUS
CBOMX HMHTEJUIEKTYaJbHBIX M TBOPUECKHUX CIOCOOHOCTEM Ka)KIbIM OOYyYarOIIMMCH,
KOTOpbIE HEOOXOAMMBI JJIsi TPOAOJDKEHUS O0pa3oBaHHMS B  OpraHM3alMsIX
npodeCCUOHAIBHOTO  00pa30BaHMsl MO PAa3UYHBIM  (PU3UKO-TEXHUUYECKUM U
WH)XCHEPHBIM CIIEIIUAIBHOCTSIM.

B nporpamme no ¢u3uke onpeaenstorcs MiIaHUpyeMble pe3yIbTaTbl OCBOCHHUS
Kypca (u3Mku Ha YpOBHE CpeaHero oOmero oOpa3oBaHUsA: JUYHOCTHBIE,
MeTanpeaMeTHbIe,  INpeAMeTHble  (Ha  yriyOonéHHoMm  ypoBHe).  HayuHo-
METO/JO0JOTUYECKON OCHOBOWM Il  pa3pabOTKM TpeOOBAaHMM K JIMUHOCTHBIM,
METampeMETHBIM M TPEAMETHBIM pe3ylibTaraM OO0y4aroluIuxcs, OCBOMBIIHNX
nporpaMmy 1o (HU3UKe Ha YPOBHE CpeaHero oOIero oopa3zoBanus Ha yriayOJéHHOM
YPOBHE, SIBJISIETCS CUCTEMHO-AESTEIbHOCTHBIN MOIXO/.

[Iporpamma 1o gpu3MKe BKIFOYAET:

TUTAHUPYEMBIE Pe3yIbTaThl OCBOSHUS Kypca (GU3UKHU Ha yriIyOJIEHHOM YPOBHE, B
TOM YHCJIE TIPEIMETHBIC PE3yIbTATHI IO TOJIaM O0yUYEHUS;

coJepkanue yueOHoro npeamera « @u3ukay» 1mo rogam o0ydeHus..

[Iporpamma 10 (Qu3MKe HMEET NPUMEPHBIM XapakTep W MOXKET OBITh
UCTIONIb30BaHa YUUTENIMHU (DU3UKH JIJIsI COCTABJICHHS CBOMX PAO0YHX TIPOTPAMM.

[IporpamMma mo (u3uKe HE CKOBBIBACT TBOPUYECKYIO WHUIIMATHBY YUWUTEICH U
IPEIOCTABIISIET BOZMOKHOCTH I pealu3aliil pa3InyHbIX METOJUYECKUX MOAX0/I0B
K TpenoJiaBaHvio (PU3MKU Ha YriayOJEHHOM YpOBHE MpPH YCIOBUH COXPAaHEHUs
00s13aTeIbHON YacTH COJIEpPKaHUs Kypca.



dusuka Kak Hayka o Hanbosee 00IMX 3aKOHAX IPUPO/IbI, BEICTYIIAsl B KAUECTBE
y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CHCTEMY 3HaHUU 00
okpyxatomeM wmupe. I[lIkonpHBIA Kypc OGU3HKH — CHCTEMOOOpA3YIOIMMUHA IS
€CTECTBEHHO-HAYYHBIX YUYCOHBIX MPEAMETOB, TOCKOJIbKY (DU3NUECKUE 3aKOHBI JIeKAT B
OCHOBE TMPOIECCOB U SIBICHUM, H3y4aeMbIX XUMHUEH, Ouosorueu, Qpuznyeckon
reorpadueii u actpoHomueil. Vcrnonp3oBaHue U aKTUBHOE MPUMEHEHUE (PU3NIECKIX
3HAHUM OMNpENENIUIIO XapakTep U OypHOE pa3BUTHE PA3HOOOPA3HBIX TEXHOJIOTHM B
cdepe SHEePreTUKHU, TPAHCIIOPTa, OCBOCHUSI KOCMOCA, MOTYYEHUsI HOBBIX MaTEpUAJIOB C
3aJlaHHBIMU ~ CBOMcCTBaMH. V3ydeHne (U3MKM BHOCUT OCHOBHOM BKIIQJ B
dbopMHpOBaHHE  E€CTECTBEHHO-HAyYHOM KapTHUHBI MHUpa oOydyaromierocs, B
dbopMHpOBaHNE YMEHHI TPUMEHSATH HAYYHBIN METO/I TO3HAHUS TIPH BBHITIOJITHCHUHA UMHU
y4eOHBIX UCCIICIOBAHUIA.

B ocHOBY Kypca (u3MKH Ha YpOBHE CPEIHEro 00ILero oopa3oBaHUs IMOJIOKEH
pAIl Uael, KOTOPhIE MOYKHO PACCMATpPUBATh KAK MIPUHLIUIBI €70 HOCTPOEHUS.

Hoea wuenocmunocmu. B COOTBETCTBUM C HEU KypC SBISIETCS JIOTUYECKH
3aBEPIIEHHBIM, OH COACPKUT MaTepHall U3 BCEX pa3fesioB (PU3UKH, BKIHOYAET Kak
BOIIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cooTBeTcTBUM C HEW Matepuan Kypca (QU3NKU
00BeMHEH BOKPYT (u3nueckux Teopuil. Beayium B kypce siBisieTcs: GopMUpOBaHUE
MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U IMOJIE.

Hoea cymanumapuzayuu. EE peanuszanus MNPEANoOJaraeT MCIOJIb30BAHUE
T'YMaHUTAPHOTO TOTEHIMANa (U3UYECKOM HAayKH, OCMBICICHHUE CBSA3U Pa3BUTHUS
(bU3HMKY ¢ pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMU U
HKOJIOTUYECKUMHU MPOOTIEMaAMHU.

Hoesa npuknaonou nanpaenennocmu. Kypc dusuku yriayOJIEHHOTO ypOBHS
MpeAnojaraeT 3HakOMCTBO C IIMPOKUM KPYTrOM TE€XHUYECKUX U TEXHOJOTMYECKHX
MIPUJIOKEHUN U3YUYEHHBIX TEOPUN U 3aKOHOB. [Ipu 3TOM paccmarpuBarOTCs Ha ypOBHE
oOITUX MPEeCTaBICHUN U COBPEMEHHbBIE TEXHUUECKHE YCTPONCTBA, M TEXHOJIOTHH.

Hoea 3konocuszayuu peanuzyercs TIOCPEACTBOM BBEIEHUS DSJIEMEHTOB
COJIep KaHMsl, MOCBALIEHHBIX 3KOJIOTMUYECKUM MPOOJIEMaM COBPEMEHHOCTH, KOTOPbIE
CBS3aHbl C PA3BUTUEM TEXHUKA W TEXHOJIOTHH, a Takke OOCYXIEeHHs MpodiieM
paloHaIbHOTO IPUPOIONOIB30BAHUS U SKOJIOTHUYECKON O€30MacCHOCTH.

OcBoeHue cojiepx)aHusi MPorpamMMbl MO (PU3MKE NOKHO OBITH MOCTPOCHO Ha
NPUHIMIIAX CUCTEMHO-AESATEILHOCTHOTO mnoaxoda. [ns ¢u3uku peanuzanus 3TUX
NPUHIIMIIOB 0a3upyeTcsl Ha KCIOIb30BAHUU CAMOCTOSTEIBHOTO AKCIIEPUMEHTa Kak
MIOCTOSIHHO JIeHCTBYIoMIEero gakropa yueoHoro mporiecca. Jis yrmyOn€HHOTo ypoBHS
— 3TO CHUCTEMA CAMOCTOATEJIBHOTO YYEHHYECKOIO HKCIIEPUMEHTA, BKIIFOYAOIIETO
(bpOoHTaNbHBIE YICHHUECKHUE OTBITHI IPU U3yYE€HWH HOBOTO MaTepHaia, 1abopaTopHbIe
paboThl U palboThl MpakTUKyma. [Ipu 3TOM BO3MOXHBI JBa CHocoba pean3aluu



¢duznueckoro mpakTukyma. B nmepBom ciydae mpakTUKyM IPOBOAMUTCS JIMOO B KOHIIE
10 u 11 kmaccoB, nuOO MOCJE MEPBOTO U BTOPOTO MOJYTOIUN B KaXJIOM H3 ITHX
KjaccoB. Bropoil cmocod — 3To wuHTerpanus paboT NpPakTUKyMa B CHCTEMY
71a00paTOpHBIX paboT, KOTOPbIE MPOBOAATCS B MPOLIECCE U3YUEHUS paszzeinia (TeMbl).
[Tpu 3ToM 1m0 paboTamMu MpakTUKyMa NOHUMAETCS CaMOCTOSTEIbHOE UCCIIEIOBAHUE,
KOTOpOE€ TMPOBOJUTCA IO PYKOBOJACTBY CBEPHYTOro, OOOOIIEHHOrO BuAa 0€3
IIOIIarOBOW MHCTPYKLMU.

B nporpamme no gpusuke cuctemMa yueHU4eCKOro 3KCIEpUMEHTa, 1ab0paTOpHbIX
paboT U MpakTUKyMa MPEACTaBIEHA €IUHBIM IepeuHeM. BpiOOp TeMaTUKH JIs 3TUX
BUJOB YYEHHMYECKMX MPAKTUYECKUX PabOT  OCYIIECTBISAETCS  Yy4YaCTHUKAMHU
00pa30BaTENBHOTO MPOIIECCa UCXOIS U3 OCOOCHHOCTEH MOYPOYHOTO INIAHUPOBAHUS U
ocHalleHus kaOuHera ¢usuku. Ilpm sToM  oOecneunBaeTcs  OBIAJICHUE
OOy4arolMMHUCS YMEHUSIMH TPOBOJUTH TMpPSIMbIE M KOCBEHHBIE H3MEPEHUS,
UCCIIEJOBaHMSI 3aBUCHUMOCTEH (DU3MUECKUX BEJIMYMH U IOCTAHOBKY OIIBITOB IO
POBEPKE MPEIIOKEHHBIX THIIOTE3.

Bonbiioe BHUMaHuE yneseTcsl PEeIICHUI0 pacYETHBIX M KauyeCTBEHHBIX 3aj1ad.
[Tpu 3TOM 111 pacYETHBIX 3a7]a4 MPUOPUTETOM SIBIISFOTCS 33]]a4 C SIBHO 3aJaHHOUW U
HESIBHO 3a/laHHOM (DU3MYECKOM MOJEINbl0, MO3BOJIAIOIINE NPUMEHSATh H3yYEHHBIE
3aKOHbl U 3aKOHOMEPHOCTH KaK M3 OJHOrO paszfefia Kypca, TaK M HHTErpupys
NPUMEHEHNE 3HAHUW W3 Pa3HbIX pa3fenoB. [ KaueCTBEHHBIX 3a]a4 MPUOPUTETOM
ABJIAIOTCS 337aHUsl HA 00OBACHEHHE/TIPE/ICKa3aHne NPOTEKAHUS (PU3NYECKUX SIBICHUIMA
U TIPOLIECCOB B OKPY’KaIOIIEH KU3HU, TpeOyIolue BbIOOpa PU3NUECKONH MOJENH AJis
CUTyallu MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBercTBuu ¢ TpeboBanusimu ®I'OC COO k maTepHaIbHO-TEXHUYECKOMY
oOecrieyeHnto yueOHOro mnpouecca Kypc (GU3MKA yriayOJa€HHOro ypoOBHS Ha ypOBHE
cpenHero obuiero o0pa3oBaHMs AOKEH HU3y4aTbCsl B YCJIOBHUSX HPEIMETHOTO
kabuHeTa. B kabwHere GU3MKM MOMKHO OBITH HEOOXOAWMOE JabopaTopHOE
00Opy10BaHUE JIJIs1 BHINOJIHEHUSI YKa3aHHBIX B IporpaMMme Mo (pu3uKe YYeHHUECKUX
OMBITOB, JIAOOPATOPHBIX PA0OT M pabOT MPAKTHKyMa, a TAKXE JIEMOHCTPAIMOHHOE
o0opy10BaHUE.

JleMoHCTpaliMoHHOE  000pyJnoBaHue (OPMHPYETCS B  COOTBETCTBUU C
OPUHLIAIIOM  MHHUMAQJIbHOM  JOCTATOYHOCTHU M OOECHEeYMBAET  IOCTaHOBKY
NEPEYUCIICHHbIX B MporpaMMe 1o (U3MKe KIIOYEBBIX JIEMOHCTpalud ajs
UCCIICIOBAaHMSI ~ M3yYaeMbIX  SBICHHH W  TPOIECCOB, OMIMPUYECKHX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, MX TEXHUYECKUX TPUMEHECHHIA.

JlaGopaTopHoe oOoOpymOBaHHWE IS YYEHWYECKUX TPAKTHYECKUX padoT
dbopMupyeTcs B BUI€ TEMATUYECKUX KOMIUIEKTOB U 00€CTIeYUBAETCS B pacu€Te OJHOTO
KOMIUIEKTa Ha JABYX oOydaromuxcs. Temarnyeckue KOMILIEKTHI JIaOopaTOPHOIrO
00OpyIOBaHUSl JOJDKHBI OBITh TOCTPOEHBI HAa KOMIUIGKCHOM HCIOJIb30BaHHUU



aHAJIOTOBBIX M LU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX H3MEPHUTEIbHBIX
CHCTEM B BH/JIE IIUPPOBBIX JTa0OpaTOPHUHL.

OCHOBHBIMU IENISIMU U3Yy4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

dbopMHpoBaHUE UHTEPECA U CTPEMIICHUS OOYYAIOMINXCS K HAYYHOMY MU3YUYECHHIO
IPUPOBI, PA3BUTHE UX MHTEIUIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE MNPEICTABICHUNA O HAYYHOM METOJIe IMO3HAHHS M (POPMHPOBAHUE
MCCJIEI0OBATENBLCKOIO0 OTHOIIECHHS K OKPYKAIOIUM SIBJICHUSM;

dbopMHUpoBaHHEe HAYYHOTO MHMPOBO33PEHHUSI KaK pe3yibTaTa W3YYEHHUSI OCHOB
CTPOEHHUS MaTepUH U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3UKU;

dbopMHpoBaHUE YMEHUN OOBSICHATH SBJICHHS C UCIOJIb30BAaHUEM (PU3NYECKUX
3HAHWI U HAYYHBIX J0KA3aTEIbCTB;

dbopMHpOBaHUE MPEICTABICHUNA O poid (U3MKA I Pa3BUTUSA JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE NPEJCTABICHUN O BO3MOXHBIX chepax Oyayieil npodeccuoHanbHON
NEeSATEIbHOCTH, CBA3aHHBIX C (PU3HKOM, OATOTOBKA K JaldbHENIIEMY OOYUYEHHIO B ’TOM
HaIlpaBJICHUMU.

JlocTikeHne 3THX 1eNel oOecrneurnBaeTcsl pEelIeHHEM CIEAYIOIHNX 3a7ady B
npouecce U3yyeHus Kypca GU3MKH Ha YPOBHE CPEIHET0 0011Iero o0pa3oBaHus:

npuoOpeTeHNe CUCTEMbl 3HAHMW 00 OOHIMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPUSX, BKIKOYAs MEXAHHUKY, MOJIEKYJIAPHYIO (PU3HKY, AIEKTPOJIUHAMHUKY,
KBaHTOBYIO (PU3HKY U 3JIEMEHTHI ACTPOPU3HUKHY;

(dbopMupOBaHHE YMEHUI NPUMEHATh TEOPETUUYECKUE 3HAHMS JJIsi OOBSICHEHUS
¢usznyeckux SBICHUM B NPUPOAE M [ NPHUHATUS NPAKTUYECKUX PELICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOEHHE CIIOCOOOB PEIICHUS Pa3IUYHbIX 3a7a4 C SIBHO 33JaHHOU (pu3myeckoit
MOJICNIbIO, 3a/ad, MOJAPa3yMEBAIOUIMX CAMOCTOSITENbHOE CO3JaHue (PU3UUECKOM
MOJIEJIN, aICKBATHOM YCIIOBUSM 3a/1a4d, B TOM YHCJIE 33]1a4 MH)KEHEPHOT'O XapaKTepa;

NOHMMaHKE (PU3NUECKUX OCHOB U IPUHIIUIIOB JEHCTBUS TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB, UX BIUSHUSA Ha OKPYKAIOIILYIO CPEAY;

OBJIAJICHUE METOJIaMH CaMOCTOATENbHOIO IUIAHUPOBAHUSA M  MPOBEACHUS
(U3MYECKUX SKCIIEPUMEHTOB, aHAIN3a U UHTEpIIpeTaluy HH(HOpMALIK, ONIpeIeIeHUs
JIOCTOBEPHOCTH MOJYYEHHOI'O PE3YJIbTATA;

CO3/IaHUE YCIIOBUM [JI Pa3BUTHS YMEHUM IPOEKTHO-HCCIEA0BATEIbCKOM,
TBOPYECKOM JIESATEIILHOCTH;

pa3BuUTHE MHTEpeca K chepam mpodeccroHaaIbHON JAeATebHOCTH, CBSI3aHHOM C
bU3HUKOIA.

B cooterctBuu ¢ TpedoBanussMu @I'OC COO yrinyOnéHHbIN yPOBEHb U3YUYECHUS
yaeOHoro mpeamera «®Duszmka» Ha ypOBHE CpeaHEro ooOmero oOpa3oBaHUA



BBEIOMpPAETCS] OOYYaIOMMMHUCS, TUIAHUPYIOMUMH TPOJODKCHUE O00pa3oBaHUS TIO
CHEMATBHOCTAM (PU3UKO-TEXHHUUECKOTO PO UIIs.

Ha usydyenue ¢usuku (yriayOn€HHBIN ypOBEHb) HAa YPOBHE CPEIHEr0 OOLIEro
obpazoBanus otBoautcs B 10 kimacce — 170 vacoB (5 4acoB B HEZIEIO).

B cooTBeTCTBUU € KaleHIApPHBIM YUEOHBIC IIITAHOM-TPa(UKOM, UCKITIOUUB
npasaauunbie qau 23.02.2023, 08.03.2023, 29.04.2023, 30.04.2023, 01.05.2023,
09.05.2023, 10.05.2023, BxirouuB 27.04.2023 kak pabouwnii 1eHb, TaHHAS
nporpamma paccuntana B 10 kimacce — 163 waca mpu HOpMATHBHOM
MIPOIOJDKUATEILHOCTH YieOHOTO rosa 34 yaeOHbIe HeIeIH.

COAEPKAHUE OBYUYUEHMUSA
10 KITACC

Pasznen 1. Hay4Hnblii MeTOA MO3HAHUSA NPUPO/IbI.

®duzuka — pyHgaMeHTanbHas Hayka o mpupoze. HaydHblii MeToJ MO3HAHUS U
METO/Ibl UCCIIEIOBAaHUS (PU3NYECKUX SBJICHUI.

DKCIEpUMEHT M Teopus B Ipolecce Mo3HaHus npupoasl. HaOmonenue u
HKCIIEPUMEHT B (PU3HUKE.

CrocoObl  u3MepeHuss (PU3MUECKUX BEJIWYMH (aHAJIOrOBble H  IUGPOBHIC
U3MEpUTEINIbHbIE TPUOOPHI, KOMIIbIOTEPHBIE JaTUUKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHuil  ¢u3nueckux  BenuuuH  (abcomoTHas U
OTHOCHUTEJIbHAS).

MopnenupoBanue (U3MYECKUX SIBICHUM W TMPOLECCOB (MaTepHalibHas TOYKa,
abCOJIIOTHO TBEPIOE TEJO, UIcaNIbHAS KUJIKOCTh, UJI€aIbHBIN Ia3, TOUCUHBIN 3apsn).
I'unores3a. @u3nyecKnii 3aK0H, TPAHULIBI €r0 TPUMEHUMOCTU. DPU3NYECKass TEOpHUsL.

Ponb 1 MmecTo puzuku B opMUpPOBAHUU COBPEMEHHOW HAYYHON KAPTUHBI MUPA,
B MIPAKTUYECKON AEATEIBHOCTHU JIHOIEH.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomul, RPAKmMuUKym.

W3mepeHne cuilbl TOKA U HAIMPSKEHHS B LIENMU MOCTOSIHHOTO TOKA MPU MOMOIIHU
aHAJIOTOBBIX U IU(POBBIX U3MEPUTEITHHBIX TPHUOOPOB.

3HakoMcTBO ¢ I1MdpoBoil naboparopueit no ¢usuke. [Ipumepsl u3MepeHus
(bU3NYECKUX BEJIMYHMH MPU MOMOIIY KOMIIBIOTEPHBIX JaTYUKOB.

Pasznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe JBHKEHHE. OTHOCHUTEIBHOCTh MEXAHHYECKOTO JIBHIKECHHS.
Cucrema oTcuéra.

[Ipsimas u oOpaTHas 3a/1la4yll MEXAHUKHU.



Pannyc-BekTop MarepuaibHOM TOYKH, €r0 MNPOEKIWH HAa OCHU CHUCTEMBI
KoopauHat. Tpaexropus.

[lepemerienne, CKOpOCTh (CpedHsiE CKOPOCTb, MTHOBEHHAs CKOPOCThb) U
YCKOPEHHE MaTepUAIbHOM TOYKH, HX MPOEKIMU HAa OCH CHUCTEMBI KOOPIHUHAT.
CrnoxeHue nepeMeIeHU U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJMHENHOE IBUYKEHUE. 3aBUCHUMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHHS M IIyTH MAaTEPUAIBbHOM TOYKM OT BPEMEHU U UX
rpaduKu.

CBoOonHoe majeHue. YCKopeHue CBOOOJHOIrO majaeHus. JIBHKeHHE Tena,
OpOIIEHHOr0 TMOJ] YIJIOM K TOPHU30HTY. 3aBUCHMOCTh KOOPJMHAT, CKOPOCTH U
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX TpaduKu.

KpuBosmmHeHOe nBUXeHUE. J|BHKEHHE MAaTEPUAIbHONM TOUYKU IO OKPYKHOCTH.
VYrimoBas u  JuHeiHas  ckopocth. Ilepmon u wactora  OOpaleHHs.
[lenTpocTpeMuTenbHOe (HOpMaiIbHOE), KacaTelbHOE (TaHI'€HLUAIbHOE) U TOJIHOE
YCKOPEHUE MaTEPUAIIbHON TOYKH.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHMYECKHE IPOLECCHI:  CIHIOMETP,
JIBW)KCHUE CHAPANOB, LIEMHBIE, IIECTEPEHYATHIE U PEMEHHBIE IEPEIadr, CKOPOCTHBIE
JTUQTHI.

Jlemoncmpayuu.

Mopens cucteMbl OTCUETA, WILIIOCTPALMS KHHEMATHYECKUX XapaKTEPUCTHK
JIBYDKCHUS.

Crioco0Ob! uccieoBaHusl IBUKEHUI.

Nnnroctpanys npeneabHoro nepexoa 1 i3MEpeHue MrHOBEHHOW CKOPOCTH.

[IpeoOpazoBanne NBMKEHUN ¢ MCIIOJIB30BAHUEM MEXaHU3MOB.

[TameHne Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

Habnrogenune nBW)KEHUS Tena, OpPOIIEHHOrO IMOJA YIioM K TOpPU30HTY U
TOPU30HTAJIBHO.

Hamnpasnenue CKOpOCTH IIPU ABUKEHUHU 110 OKPYKHOCTH.

[IpeobpazoBaHue YyrioBOil CKOPOCTH B PEAYKTOPE.

CpaBHeHUE MMyTEM, TPACKTOPUHM, CKOPOCTEN JBUKEHHS OJHOTO U TOTO K€ TeJa B
Pa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

M3ydeHne HEpaBHOMEPHOTO [BWKEHHs C LEIbI0 ONPEACICHUS MIHOBEHHOU
CKOPOCTH.

N3mepeHne yCKOpeHusl pU NPSAMOJIMHENHOM PaBHOYCKOPEHHOM JIBUKEHUHU I10
HAKJIOHHOM TUIOCKOCTH.

HccenenoBanne 3aBUCHMOCTH IIyTM OT BPEMEHHM IIPU PaBHOYCKOPEHHOM
JIBH>KCHUU.



W3mepenue yckopeHusi CBOOOTHOTO MajgeHusi (PEKOMEHA0BAHO UCIIONIb30BAHHE
1 poBoit Taboparopun).

W3ydeHnue aBMXEHUS Tela, OPOIIEHHOTO TOpU30HTANBHO. [IpoBepka rumnoress o
IIPSIMOM ITPOIIOPIIMOHAIIBHON 3aBUCHMOCTH MEKIY AAIBHOCTBIO NTOJIETA U HAYAJIBHOU
CKOPOCTBIO TeJIa.

N3yueHne NBWKEHHA TeJla IO OKPYKHOCTM C TOCTOSHHOM IO MOJIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH IEpUOJIa OOpaIEHUs] KOHUYECKOTO MasTHUKA OT
€ro IapameTpoB.

Tema 2. /lunamuxa.

[lepBoiii 3akoH HproroHa. HMHepumanbHbple cucteMsl otcu€ra. [IpuHnumn
oTHocuTenbHOCTH [anunes. HeunepuuaibHble cUCTEMBl OTcu€ra (ONpeAeseHHeE,
IPUMEDHI).

Macca Tena. Cwita. [IpuHIuUI Cyneprio3uiuy Cuil.

Bropoit 3akoH HproTOoHa 111 MaTepuanbHOM TOUYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUs. DKBUBAIIECHTHOCTh TPABUTALIMOHHON U NHEPTHOU
MAacCBhl.

Cuna TsxecTH. 3aBUCUMOCTh YCKOPEHHSI CBOOOHOTO MaJICHUsI OT BBICOTHI HaJl
MOBEPXHOCTHIO MUIAHETHI U OT Treorpapuieckoil MUpoThl. /[BHkeHre HEOECHBIX TEN U
UX CIyTHUKOB. 3akoHbl Kerepa. IlepBas kocMuueckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec tena, IBHKyIIErocs ¢ yCKOPEHUEM.

Cuna tpenusi. Cyxoe tpenue. Cuma TpeHHs CKOJIBKEHUSI U CUJIa TPEHUS MOKOSI.
Koadpounuent tperus. Cuna cOnpoTUBICHUS MPU JIBUKEHUH Tela B )KUJIKOCTU WU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO IBUKEHUS.

Hasnenne. ['mapocratnueckoe nasinenue. Cuna Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: IMOAIIUITHUKH,
JIBUKECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

Habnrogenue ABMKEHUS TEl B MHEPLMAIBHBIX M HEMHEPLHUAIBHBIX CHCTEMax
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

KaueHne nByX UMIMHAPOB WIA IIAPOB Pa3HOM MacCchl C OJWHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHEHUE PABHOACHCTBYIOIIEH MPUIIOKEHHBIX K TEIY CUJ C IMPOU3BEICHUEM
Macchbl T€JIa Ha €ro YCKOPEHHUE B MHEPLUAIILHON CUCTEME OTCUETA.

PaBeHCTBO cWil, BOSHUKAIOLIUX B PE3YJIbTATE B3AUMOICHCTBUSA TEI.

N3mepenune Mmacc no B3auMOJCUCTBUIO.

HesecomocTs.



Bec Tena npu yCKOPEHHOM MOIBEME U MAICHUH.

[{eHTpOOEKHBIE MEXAHU3MBI.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUS.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepennie paBHOACHCTBYIONICH CHJI TIPU JBHXKEHUU OpycKa MO HAKJIOHHOU
IIJIOCKOCTH.

[IpoBepka THIOTE3BI O HE3aBUCUMOCTH BPEMEHHU JBIDKEHUS Opycka 110
HAKJIOHHOU IUTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MAcChlI.

HccnenoBanre 3aBUCUMOCTH CHJI YNIPYTOCTH, BO3HHUKAKOIIMX B IMPYXKUHE U
PE3UHOBOM 00pasiie, OT X AehopMariyi.

N3ydyeHne NBUKEHUS CUCTEMBI TEJ, CBA3AHHBIX HUTHIO, MEPEKUHYTOW 4YEpPE3
NErKkuii OJIOK.

N3mepenne kodpduitmeHta TpeHUS IO BEJIMYMHE YTIOBOrO KO3 uUIlMeHTa
3aBucHUMOCTH Frp(N).

HccnenoBanue IBMXEHUS Opycka MO HAKJIOHHOM IJIOCKOCTU C TEPEMEHHBIM
KO3 PUIIMEHTOM TPEHUS.

N3ydenne nBMKEHUS Ipy3a HA Bally C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AlGcomoTHO TBEpHoe Teno. lloctynmaTenbHOoe U BpamiaTelibHOE JBUXKEHUE
TBEpIOro Tena. MOMEHT CUIIbI OTHOCUTENBHO OCH BpamieHus. [lnedo cunbl. Cnoxxenue
CHJI, IPUJIOKEHHBIX K TBEpJIOMY Tely. LIeHTp TskecTu Tena.

Y cii0Bus paBHOBECHUS TBEPAOTO TEJIA.

YcroiiunBoe, HEYyCTOHYNBOE, O€3pa3IMIHOC PABHOBECHE.

TexHn4yeckue yCTpPOWCTBA H TEXHOJOTMYECKUE IIPOLECCHI: KPOHIITEHH,
CTPOUTEIIbHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Hemoncmpauuu.

VY cIi10BUSL paBHOBECHSL.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKmMuKym.

HccenenoBanne ycioBril paBHOBECHS TBEPAOTO TEJIA, UMEIOLIETO OCh BPAICHUS.

KoHcTpynpoBaHne KPOHIITENHOB U PACUET CUII YIIPYTOCTH.

N3ydyeHne ycTOMUMBOCTH TBEPAOTO TEJIA, UMEIOLIErO IO OTIOPHI.

Tema 4. 3axkonvl coxpanenusn é mMexaHuke.

Nmnynsc MatepuanbHOW TOYKH, CUCTEMBI MaTepUalbHBIX TO4YeK. LleHTp macc
CHUCTEMBI MaTepHUaAIbHBIX TOYEK. Teopema 0 ABUKEHUU LIEHTpa MaccC.

NMnynbC CHITBI 1 U3MEHEHHUE UMITYJIbCA TENA.

3aKOH COXpAaHEHUS] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.



MomMeHT wumnynbca MaTepualbHOW TOYkM. [IpencraBneHune o coxpaHeHun
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGota cuibl Ha MajloM M Ha KOHEYHOM mepeMmenieHuu. [ 'padudeckoe
peCcTaBiICHUE PadOThI CHIIBI.

MoUTHOCTb CUIIBI.

Kunerndeckass sHeprus MaTepuaibHOW TOYKd. TeopemMa 00 H3MEHEHHH
KMHETUYECKOW JHEPTUU MATEPUAIBHOU TOUYKH.

[loTeHnManbHble W HENOTCHUHMANBHbIE CWibl. [loTeHnuManbHas SHEPIHUs.
[ToreHuunanbHast 3Heprus ynpyro nepopMupoBaHHONW HpyxHHbL. lloTeHIMaibHas
DHEPIrUs Tejaa B OJHOPOAHOM IPABUTALIMOHHOM IToJie. [loTeHIMaibHas SJHeprus Teia B
IrPAaBUTALMOHHOM TI0JIE OJHOPOAHOro mmapa (BHyTpU M BHe Mmapa). Bropas
KOCMHMYECKAsI CKOPOCTh. TpeThsi KOCMUYECKast CKOPOCTb.

CBsi3p pabOThl HETIOTEHIMAIBHBIX CUJI ¢ U3MEHEHHEM MEXaHWYECKOW >HEpPruu
CUCTEMBI T€Jl. 3aKOH COXPAaHEHUS MEXaHUYECKON YHEPTHUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHenne bepHymm [ WIACATBHOM JKUAKOCTH KaK CIIEICTBUE 3aKOHA
COXPAaHEHMS MEXaHUYECKOU YHEPTUH.

TexHuyeckue yCTpOWCTBA M TEXHOJOIMYECKHUE IPOLIECCHI: ABUKEHHE DAKET,
BOJIOMET, KOTIEP, MPYKUHHBIA MUCTOJIET, TUPOCKOII, (PUTYpHOE KaTaHUE Ha KOHbKaX.

Hemoncmpauuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE BUXKEHUE.

HN3mepeHne MOITHOCTH CHUJTBI.

M3MeHeHne sHepruM Teja MpU COBEPIICHUN PadOTHI.

B3anMmHbIe TpeBpalleHWs] KWHETHYECKOM W NOTEHUHWAIBHOW DJHEPTHM IpHU
JEWCTBUY HA TEJIO CUJIBI TSYKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHue 3HEpTuy Npu CBOOOIHOM Ma/ICHUU.

Yuenuueckuit saxkcnepumenm, nabopamopnsie padomuol, nPAKMUKyM.

N3mepeHne nMmyJiibea Tejia o TOpMO3HOMY ITYTH.

N3mepenne cuiibl TATH, CKOPOCTU MOJENH 3JIEKTPOMOOUIIE U MOIHOCTH CHJIbI
TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBI.

HccenenoBanne COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBUH.

N3mepeHrne KHHETUYECKOM YHEPTUH TEJIa [0 TOPMO3HOMY ITYTH.

CpaBHEHHE M3MEHEHMS MOTEHIMAIbHOW HEPTUH MPY>KUHBI C pabOTOW CHIIbI
TPEHUs.

Omnpenenenve pabOThl CHIIBI TPEHUS MpPU JBUKEHUHM Tejla IO HAKJIOHHON
IIJIOCKOCTH.

Paznen 3. Mogexkyasipuasi u3nka 1 TEepMOJAMHAMUKA.



Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYECKOI MeopU.

OCHOBHBIE MOJOXKEHUS MOJEKYJIsIpHO-KMHeTHYecko Teopun (MKT), wnx
ombITHOE oOocHOBaHuE. Juddy3us. bpoyHoBckoe aBMkeHNEe. XapaKkTep ABUKCHUS 1
B3aMMO/JICHCTBUS YaCTHUIl BelecTBa. Moelnu CTpOeHHs Ta30B, JKUJIKOCTEN U TBEPABIX
Tel U 00BICHEHHE CBOMCTB BEIIECTBA Ha OCHOBE ATUX Mojeineil. Macca u pa3Mepsl
Mosekyna (atomoB). KonnuecTBo BemectBa. [loctostHaas ABoraipo.

TennmoBoe paBHOBecue. Temmepatypa u cmocoObl €€ wusmepenus. Illkama
temneparyp Llenbcus.

Mopenb naeanbHOro ra3a B MOJIEKYJIAPHO-KMHETUYECKOW TEOPUU: YACTHULIBI T'a3a
JIBHXKYTCSI XaOTUYECKH U HE B3aUMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBl. YpaBHeHue MenneneeBa—Kmanelipona. AOcomoTHAs
temneparypa (mkaia temmnepatyp KenbBuHa). 3akoH [lanerona. M3omponeccsl B
UJCaJbHOM Ta3e C IIOCTOSSHHBIM  KOJIMYECTBOM  BeulecTBa. ['paduueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs13b MEXy JABIICHUEM U CPENHEN KNHETUYECKOM IHEPTUEN MOCTYIIATEIBHOTO
TEIJIOBOTO  JBWKEHUS MOJIEKYJ HJAEATbHOrO Tra3a (OCHOBHOE ypaBHEHHE
MOJIEKYJIIPHO-KUHETUYECKON TEOPUU UACATIBHOTO Ira3a).

CBsi3p aOCONIOTHOM TeMIiepaTypbl TEPMOAMHAMUYECKON CHCTEMBI CO CpeAHEn
KMHETHYECKOW SHEPTUEN MTOCTYATEIBHOIO TEMJIOBOTO IBHKEHHUS €€ YaCTHULL.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHL: TEPMOMETP,
OapomeTp, MOTy4YeHUE HAaHOMATEPHUAIIOB.

Jlemoncmpayuu.

Mopnenu ABUKEHUS YaCTHIL] BEIECTBA.

Mopens OpOyHOBCKOTO JBUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOIO JIBUKEHUS.

Juddy3us xuakocTen.

Mogens onsita HlTepHa.

[IputsxeHre MOJEKyJI.

Mopnenu KpucTauInuecKuX peméToK.

HabGnrogenue u nccieqoBaHue U30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

HccnenoBanre mpolecca yCTAaHOBIEHHS — TEIUIOBOIO  PABHOBECUS  IPHU
TEII000MEeHE MEXITy Topsueii U XOJI0THOM BOJIOM.

W3yyeHue H30TEPMUYECKOrO IMporecca (pPeKOMEHIOBAHO HCIOIb30BaHUE
udpoBoii 1adopaTopun).

N3y4yeHue n30X0pHOro npouecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHHSI COCTOSIHUS.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.



Tepmogunamuueckass (T[[) cucrema. 3agaHue BHEUIHUX YCJIOBUM st
TEPMOJMHAMHUYECKON CUCTEMBI. BHemHne M BHyTpeHHUE napamerpsl. [lapamerpsl
TEPMOJIMHAMHYECKOW CUCTEMBI KaK CPEAHHE 3HAUYEHHS BEIUYMH, ONMHMCHIBAIOIINX €€
COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe  Hawano  tepmoauHamuku. CaMmonpou3BOIbHAsA  pellakcanus
TEPMOJIMHAMHYECKOW CUCTEMBI K TEMJIOBOMY PaBHOBECHIO.

Mopnenp ueanpbHOro ra3a B TEpMOJIMHAMHKE — CUCTEMA YPaBHEHUI: YpaBHEHHE
MenneneeBa—KnaneipoHa ¥ BBIpaXKEHHE JJII BHYTPEHHEW SHEpPruu. Y CIOBHUSA
MIPUMEHUMOCTH 3TOM MOJIEIIN: HU3Kasi KOHUEHTPALXS YACTHUIL, BBICOKHE TEMIEPATYPHI.
BripakeHne 111 BHyTPEHHEN S3HEPTUH OJJHOATOMHOTO UJI€aJIbHOTO rasa.

KBazucrarnyeckre U HECTaTUYECKHUE MPOLIECCHI.

DOneMeHTapHas pabota B TepMoAuMHaMuKe. Brruncinenue paboTel Mo rpapuky
nporecca Ha pV-auarpamme.

Temnonepenaua  kak ~ crmoco0 — WM3MEHEHUsS ~ BHYTPEHHEW  BHEpruu
TEPMOJMHAMHYECKOW  cHcTeMbl  0e3  coBepuieHust  paboTel.  KonBekuws,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Ttemnorel.  TemnmoémkocTe Tema.  YaenpHass W MOJISIpHas
TEIJIOEMKOCTH BEIeCTBA. Y paBHeHHE Maiiepa. Y enpHas TeIioTa Cropaius TOIUIUBA.
Pacuér konmuuecTBa TenaoThl npu Terionepenade. [lonstue o0 aquadatHoM mporecce.

[lepBbIii 3aKOH TEPMOIUHAMUKHU. BHYTpeHHs1s sHeprusa. KoimuecTBo TemoTs! n
paboTa KaK Mepbl U3MEHEHUS! BHYTPEHHEW SHEPTHH TEPMOJAMHAMUYECKON CHCTEMBI.

Brtopoii 3aKk0H TepMOAMHAMUKHU JUIsl PABHOBECHBIX IPOLIECCOB: Yepe3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOJIMHAMHUYECKOW CHCTEMBI MPOXOIUT E€IUHCTBEHHAS
aguabaTta. AOCOJFOTHAs TeMIlepaTypa.

BTopo# 3akOH TEPMOIMHAMUKH ISl HEPABHOBECHBIX ITPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIUIOTY OT 00Jiee XOJIOIHOro Telia K OoJjiee HarpeToMy 0e3 KOMIEHCAIUU
(Knaysuyc). HeoOpaTuMoCTh IPUPOAHBIX MPOIIECCOB.

[TpuHumer nevctBus TerioBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTUYECKHE AaCIEKThl MCIOJIb30BAHMS TEIUIOBBIX JBUTraresiei. TemioBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpeibl.

TexHUYecKHue yCTpPOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: XOJIOAUIIbHUK,
KOHAMIIMOHEP, [U3EIbHBIA M KapOIOpaTOpHBIM JABUraTeNu, IapoBas TypOuHa,
MOJIy4YEeHUE CBEPXHU3KUX TEMIIEpaTyp, YTWIU3ALMS «TEIUIOBBIX» OTXOAOB C
MCIIOJIb30BAaHUEM TEIJIOBOTO HAacoca, YTHIM3AIUs OMOOPraHWYeCKOro TOIUIMBA IS
BBIPAOOTKH «TETJIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpayuu.

W3meHeHune TemnepaTypsl IpH a11adaTHYECKOM PaCIIMPEHUH.

Bo3aymHoe orauso.



CpaBHEHME YAENbHBIX TEIUIOEMKOCTEN BEIIECTB.

CriocoObl U3MEHEHHUSI BHYTPEHHEH YHEPTUU.

HccnenoBanue aqnadaTHOro Npouecca.

KomnbroTepHble MOJIENYN TEMJIOBBIX IBUTATEIIEH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepenne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue npouecca OCTbIBAaHUS BEILIECTBA.

HccnenoBanue anqnabaTHOrO Mpolecca.

M3ydeHne B3aUMOCBSI3U DJHEPIrUU  MEXKMOJIEKYJSIPHOTO B3aUMOJCHUCTBUSL U
TEMIIEPATYPbI KATICHUS HKUIKOCTEH.

Tema 3. Acpecammnwie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3zoBanue U KoHjaeHcanusa. Mcnapenue u kuneHue. Y aenbHas TerioTa
napooOpa3oBaHUsI.

HacepllieHHbIE 1 HEHACKHIIEHHBIE NTapbl. KauecTBeHHAas 3aBUCUMOCTD IJIOTHOCTH
Y JIaBJICHUS HACBIIIEHHOTO IMapa OT TEMIIepaTypbl, UX HE3aBUCUMOCTh OT 00BEMA
HACBIIIEHHOT'O Mapa. 3aBUCUMOCTb TEMIIEPATypPbl KATIEHUSI OT AABJICHUS B )KUIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

Teépnoe Teno. Kpucrammmueckue u amopgHbie Tena. AHM3OTPONHUS CBOWCTB
KpuctaiuioB. [lnmaBieHwe W Kpuctalmm3anus. YJeiabHas TEIUIOTa IUJIABJICHHUS.
CyOnumarnusi.

Hedopmanmu tBEpAOTO Tena. Pactskenue u cxkarue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarimii.

TemoBoe pacmMpeHue XUIAKOCTEH W TBEPABIX Tel, 0OBEMHOE W JIMHEHHOE
pacipenre. AHTapMOHU3M TEIUJIOBBIX KOJIEOAHUM 4YacTHUIl BEIIECTBA KaK MPUYMHA
TEIJIOBOTO paclIMpeHHsl Tell (Ha KAYECTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEprun B Pa3zoBbIX MEPEX0OaxX.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHOcTHOE HaTsKeHHE. KO3(PUIMEHT NOBEPXHOCTHOTO HATSKEHMS.
Kanunnsipueie siBneHus. JlaBieHue moJl UCKPUBIEHHOW MOBEPXHOCTHIO KUAKOCTH.
®opmyna Jlannaca.

TexHrYecKue yCTpoMCTBa U TEXHOJIOTMYECKUE MPOUECCHI: KUJIKHE KPUCTAILIBL,
COBPEMEHHBIE MAaTEPUAIIBI.

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBolicTBa HACBIIIEHHBIX NTAPOB.

Kunenune. Kurnienue mpy noHM>KEHHOM JTaBJICHHM.

W3mepeHne Cruiibl MOBEPXHOCTHOIO HATSKEHUS.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CmaunBaHue.



Kanumnsipasie siBeHuUs.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIaKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS! KPUCTAINIMYECKOTO BEIIECTBA.

Bunasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npaAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJA.

N3ydeHne CBOMCTB HACBIILICHHBIX TIAPOB.

N3mepenre aOCONIOTHOM BIIAXKHOCTH BO3JyXa M OILIEHKAa MAacChl MAapoB B
ITOMEIIECHHH.

N3mepenune ko3 duirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

HccnenoBanve  3aBUCHUMOCTM  AeopMalMd  PE3MHOBOrO  oOpas3ma  OT
MPUWIOKEHHOW K HEMY CHJIBI.

Pa3znen 4. DiaekTrpoauHaMuKa.

Tema 1. dnexmpuueckoe none.

OnekTpu3aluss Tea W €€ NPOsIBICHUA. JJNEKTpuueckuid 3apsia. JlBa Buaa
ANEKTPUYECKUX  3apsiioB. [IpOBOAHMKHM, AMDIIEKTPUKHM W IMOJIYHPOBOJHUKH.
DJIEMEHTAPHBIN JIEKTPUUECKUAN 3apsi/i. 3AKOH COXPAHECHUS SJIEKTPUYECKOTO 3apsa.

BsaumopaeiictBue 3apsanoB. Todyeunsle 3apsaasl. 3akoH KyioHa.

Onextpudeckoe noje. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

Hampsoxk€anocts  anextpudeckoro  monsi.  [IpoOueni  3apsan.  Jlunuwm
HaIpsHKEHHOCTH DJIEKTPUYECKOTO 1MOJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[IOTEeHIMAIBHOCTh  AJIEKTPOCTATUYECKOTO TOJs. Pa3HOCT NOTEHUMAIOB U
HanpsbkeHue. lloTeHnmanbHas »Heprus 3apsiga B 3JIEKTPOCTATUYECKOM IIOJIE.
[ToreHunan snekTpocTaTudeckoro mnosisi. CBA3b HANPSKEHHOCTU TOJIE U Pa3sHOCTH
NOTEHIMANIOB JJI  3JEKTPOCTATUYECKOro Toyis (KaKk OJHOPOAHOTO, TakK U
HEOHOPOJTHOTO).

[TpuHIMN Cyneprno3uLny SIEKTPUIECKUX MOJIEH.

[Tone Toueunoro 3apsima. I[lome paBHOMepHO 3apspkeHHOW cdepnl. [lone
paBHOMEPHO 3apspKeHHOro 1o o0béMy 1mapa. Ilome paBHOMepHO 3apsKeHHOU
OECKOHEYHOM TIUIOCKOCTH. KapTuHbl JMHUI HaNpsHKEHHOCTH HJTHX MOJEH U
HKBUMOTEHIIUAIBHBIX TOBEPXHOCTEH.

[TpOBOJTHUKH B 3JIEKTPOCTATUYECKOM IOJIE. Y CIIOBUE PABHOBECUS 3aPSI0B.

JIMPAEKTPUKHU B DJIEKTPOCTATUUECKOM ToJe. [[uanekTpuueckas MpoOHUIIAEMOCTb
BEILIECTBA.



KongeHncarop. DneKTpo€MKOCTh KOHAEHCATOpa. JNEKTPOEMKOCTh ILIOCKOTO
KOHJIEHCATOpaA.

[TapannenbHoe COeIMHEHUE KOHIEHCATOpOB. llocinenoBaTenpHOE COeAMHEHUE
KOH/JICHCAaTOPOB.

DHeprus 3apsHKEHHOr0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTUIBI B OJTHOPOJHOM SIIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTPOWCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: AJIEKTPOCKOIL,
AIIEKTPOMETP, dAJEKTpOCTaTHUecKas 3al[uTa, 3a3eMJICHHE DIIEKTPOIpPHUOOPOB,
KOHJIeHCaTOphl, renepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI IEUCTBUS DIEKTPOMETPA.

DJIEKTPUUECKOE TOJIE 3aPSIKEHHBIX IIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3APSKECHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U JCUCTBUE KOHIEHCATOPA IMTOCTOSIHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTD AJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIONAAU IJIAaCTHH,
pACCTOSIHUS MEK1Y HUMU U TUSJIEKTPUUECKON IMPOHUI[AEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psaKa KOHJIEHCATOpa YepeE3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGnronenue mpeBpailieHrs SHEPTUM 3apsDKEHHOTO KOHJIEHCATOpa B DHEPTHUI0
W3JIyYEHUs CBETOANO/IA.

N3ydeHne npoTekaHus TOKa B LENH, COAEPKAIIEN KOHAEHCATOP.

Pacnipenenenne pa3HoCTH MOTEHIIMAIOB (HAMPSHKEHWS) MPU MOCIEA0BATEIIbHOM
COEAMHEHUN KOHJAEHCATOPOB.

HccenenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHbwlil 31eKmpuyecKuil mox.

Cuna Toka. [TocTosSTHHBIN TOK.

VY ci10Bus CylIeCTBOBAHUS TOCTOSIHHOTO AJIEKTPUYECKOT0 TOKA. MIcTOUHNKH TOKA.
Hanpsoxenune U u DJ1C &.

3akod OMa U1 ydacTKa LEMu.

DJIEKTPUYECKOE CONPOTHUBJIEHUE. 3aBUCUMOCTh COIPOTUBJIEHUS OAHOPOIHOTO
MPOBOJIHMKA OT €ro UIMHbl M IUIOHIAAY I[IONEPEYHOTO CEUYEHUA. Y ACIbHOE
COIIPOTUBIICHUE BELIECTBA.

[TocnenoBaTenpHOE, MAPALICIIBHOE, CMEIIAHHOE COEAUHEHUE ITPOBOJHUKOB.
Pacuér pazBeTBIE€HHBIX AekTpruueckux mnenei. [Ipasuna Kupxroda.



PaGoTa snexrpuueckoro Toka. 3akon JIxoyms—JIena.

MOIIHOCTE 3JIEKTPUYECKOrO TOKa. TerioBas MOLIHOCTb, BbIAEIAEMAas Ha
pe3ucTope.

OJIC u BHYTpEHHEE CONPOTHUBIICHUE UCTOYHUKA TOKA. 3aKkOoH Oma JJisi MOJIHOM
(3aMKHYTOM) »dJeKTpu4eckol 1enu. MOIIHOCT, HCTOYHUKA ToKa. KopoTkoe
3aMbIKaHHE.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyeckue YCTpOMCTBA M TEXHOJOTHYECKHE IIPOIECCHI: aMIIEPMETP,
BOJIBTMETP, PEOCTAT, CUETUUK AIEKTPUUECKON SHEPTHUU.

Jemoncmpayuu.

N3mepeHre CUilbl TOKA U HaIPSKEHUS.

HccnenoBanrie 3aBUCUMOCTH CUJIBI TOKA OT HAIPSDKEHUS JUIsl pE3UCTOpPA, JTaMIIbl
HaKaJIUBaHMS U CBETOAUOAA.

3aBUCHUMOCTh CONPOTHUBJICHUS LWIMHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI,
IJIOLIAH TONEPEYHOr0 CEUEHU U MaTepuaa.

HccnenoBanre 3aBUCHMOCTH CHJIBI TOKa OT CONPOTHUBJIEHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Tpsimoe nzmepenue IJIC. KopoTkoe 3aMbIKkaHHE€ TajIbBaHUUYECKOIO dJIEMEHTA U
OLICHKA BHYTPEHHETO COMPOTUBIICHUS.

CrnocoObl coeMHeHNns UCTOYHUKOB Toka, JJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXAY MOJIOCAMH MCTOYHHKA TOKA OT
CUJIBI TOKA B LIEIH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro CONPOTUBIIEHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIbI TOKA OT HaNpsDKEHUs A JamIbl
HaKaJIUBaHMUSI.

YBenuueHue npenena u3MepeHus aMmrepMerpa (BoJIbTMETpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

Hccnenosanne 3aBucumoct J/[C ralbBaHUYECKOTO AJIEMEHTA OT BPEMEHU IPU
KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXKY IMOJ0CAMU UCTOYHHKA TOKA OT
CUJIBbI TOKA B IEIH.

HccnenoBanre 3aBUCUMOCTH TOJIE3HOM MOIIHOCTH MCTOYHMKA TOKA OT CHUJIbI
TOKaA.

Tema 3. Toku 6 pa3uunvix cpeoax.

DneKkTpuyeckass  MPOBOAMMOCTb  PA3IUYHBIX  BELIECTB.  DJIEKTPOHHAs
MPOBOAUMOCTh TBEPABIX METALIOB. 3aBUCHUMOCTH COINPOTUBICHHUS METANIOB OT
TemMiiepaTypbl. CBEpXIpOBOAUMOCTb.



DneKkTpuYecKuil TOK B Bakyyme. CBOICTBA AIEKTPOHHBIX ITyYKOB.

[TosrynnpOBOJHUKH. CobOcTBeHHas U pUMecHas IPOBOJUMOCTh
nosynpoBoAHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBogHKOBBIE TPHOOPHI.

DJIEKTPUYECKUM TOK B DJJIEKTPOJIMTAX. OJEKTPOJIUTHYECKAS TUCCOLMAIIUS.
OnekTponus. 3akonsl Dapajnes s AIEKTPOIHN3a.

OnekTpuyeckuid TOK B razax. CaMOCTOSITENIbHBIA U HECAMOCTOATEbHBII pa3psil.
PaznuuHbie TUIIBI CAMOCTOSTENBHOTO pa3psaa. Monnus. [lna3zma.

TexHuyeckue yCTpoucTBa U MPAKTUYECKOE TPUMEHEHHE: Ta30Pa3psIHbIC JIAMIIbL,
AIIEKTPOHHO-JIy4YeBasi TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: JUOJ, TPAH3UCTOD,
dboToIMO/, CBETONMOM, TalbBaHKMKA, padUHUPOBAHUE MEJU, BHIIIJIABKA ATIOMUHUSA,
AIIEKTPOHHAsA MUKPOCKOITHS.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTE RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

HckpoBoii paspsa M NPOBOJAUMOCTD BO3yXA.

CpaBHEHHE MPOBOJIMMOCTH METAJIIOB U TIOJYIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/A.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

HaGmronenue anextposusa.

N3mepenue 3apsiia OJHOBAJIEHTHOTO MOHA.

HccnenoBanye 3aBUCUMOCTH COIIPOTUBIIEHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJBT-aMIIEPHOM XapaKTEPUCTUKHU JUOJA.

Du3nYecKuil MPAKTUKYM.

CniocoObl u3mMepeHus: PU3NIECKUX BEJIMYMH C HCIOJIb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX H3MEPUTENBHBIX NPUOOPOB U KOMIIBIOTEPHBIX JIaTYUKOBBIX CHCTEM.
AOGCONIOTHBIE U OTHOCUTENBHBIE MOTPEIIHOCTH M3MEPEHUN (PU3MUECKUX BEJINYMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHre KOCBEHHBIX U3BMEPEHU M, UCCIICIOBAHUH 3aBUCUMOCTEN (PU3HUECKUX
BEJIMUMH, TPOBEPKA TMPEIJIOKEHHBIX THUNOTE3 (BBIOOp U3 paldOT, OMHCAHHBIX B
TEMaTUYECKUX pa3jenax «YUYEeHMUECKH HKCIIEpUMEHT, J1abopaTOpHbIE padoThI,
MPAKTUKYM» ).

MesknpeaMeTHbIE CBSI3H.

N3yuenue kypca ¢pusuku yriyoaéHHoro ypoBHs B 10 kiacce ocymiecTBisieTcs ¢
y4€TOM COAEpKATEIbHBIX MEXKIPEAMETHBIX CBSI3ed € KypcaMHd MAaTE€MAaTHKH,
Ouonoruu, XUMuM, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemmnole nonamus, C6A3AHHbBIE C U3YUEHUEM MEMOO008 HAYUHO20
no3HanuA: IBJICHNUE, HAYYHBIN (akT, rUoTe3a, (u3nueckas BeJIMYMHa, 3aKOH, TEOPHS,



HaOJI0/IeHNE, IKCIEPUMEHT, MOJEIUPOBAHHE, MOJENb, W3MEpPEHHE, MOTPEIIHOCTU
WU3MEPCHUM, U3MEPUTETHHBIC PUOOPHI, (P POBaAsI TAOOPATOPHSL.

Mamemamuka: peuienve cuctembl ypaBHeHuil. Jluneitnas ynkuus, napadoa,
runepbona, uUx rpa@ukd U cBoicTBa. TpuUroHOMeTpuuecKHe (QYHKLIMU: CHUHYC,
KOCHHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPUUECKOE TOXKAECCTBO. BEKTOPHI
Y UX NPOEKLNU HAa OCH KOOPANHAT, CJI0KEHHE BEKTOPOB.

Buonozusa: mexanndeckoe ABWKEHHUE B KMBOHM mpupone, auddysus, ocmoc,
TEIUIOOOMEH JKMBBIX OPIaHMU3MOB, TEIJIOBOE 3arps3HEHUE OKPYKAIOLIEH Ccpenpl,
yTUiau3auus OMOOPraHMYECKOro TOIIMBA JJIsi  BBIPAOOTKHM  «TEIJIOBOW» U
DIIEKTPOIHEPTHUH, TIOBEPXHOCTHOE HATSHKEHUE M KAWLISAPHBIC SBJICHUS B IIPUPOJE,
AIIEKTPUYECKUE SIBJICHUS B KUBOU IPUPOJIE.

Xumua: TACKPETHOE CTPOCHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb
BEILIECTBA, MOJIIPHAs Macca, IOJIy4YeHHME HAHOMATE€pHaloB, TEIUIOBBIE CBOMCTBA
TBEPABIX TEJ, XKUIAKOCTEH W ra3oB, >KMJIKHE KPUCTAJUIBI, 3JEKTPUUYECKHUE CBOWCTBA
METaUIOB,  3JIEKTPOJIMUTUYECKAs]  JUCCOLMAIMs,  TalbBaHUKA,  AJIEKTPOHHAA
MUKPOCKOIHSI.

TI'eocpagpua: BnaxxHOCTh BO3yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozua: npeodpazoBaHUE JBUKEHHUN C UCIIOJIB30BAHUEM MEXAHU3MOB, YUET
CYXOro M JKHJIKOTO TPEHHUS B TEXHUKE, CTaTUUYECKHE KOHCTPYKIMH (KPOHIITENUH,
peméryaTble KOHCTPYKLHH), HCIOJIb30BAHUE 3aKOHOB COXPAHEHHUS MEXAaHUKH B
TE€XHUKE (TUPOCKOII, BOAOMET U IPYTUE), IBUTATEb BHYTPEHHETO CrOpaHusl, HapoBast
TypOuHa, OBITOBOM  XOJNOIWIBHHUK, KOHAMIIMOHEP, TEXHOJOTUU  IOJIyYEHHUS
COBPEMEHHBIX MAaTEPHAIOB, B TOM YHCJIE HAHOMATEPHUAJIOB, M HAHOTEXHOJIOTHH,
AJIEKTPOCTATUYECKAs 3alINTa, 3a3€MJICHHUE JIEKTPONPUOOPOB, ra30pa3psAHbIE JIAMIIBL,
MOJIyIIPOBOJJHUKOBBIE TPUOOPHI, TAIbBAHUKA.

I[VTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHBIE
PE3VYJIbTATDBI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE pe3yabTaThbl OCBOEHUS yueOHOTO mpenMera «Dusnkay JOKHBI
OTpaxkaTb TOTOBHOCTbP W  CIOCOOHOCTh OOYYAlOIIUXCS  PYKOBOICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3UIIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIlM{,  TO3UTHUBHBIX  BHYTPEHHUX  YOEKIEHUM,  COOTBETCTBYIOIIMX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO O0IIECTBA, pACIIUPEHHUE YKU3HEHHOTO OIbITa
M OINbITa JEATEJIBHOCTH B MPOLECCE pealu3aldd OCHOBHBIX HAIPaBICHUU
BOCHUTATEJIILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPAXKIAAHCKOT0 BOCIIUTAHMSA



c(OPMHUPOBAHHOCTH IPAKAAHCKON TO3UIIUN 00YUAIOIIETocs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YWJIEHA POCCUKCKOTO OOIIECTBA;

OPUHATAE  TPATUIMOHHBIX  OOIICUETIOBEUECKUX TyMAHUCTUYECKUX U
JEMOKpaTUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEITEIIbHOCTh B MHTEpECax I'PaKJaHCKOTO
o0miecTBa, y4yacTBOBaTh B  CaMOYIpaBJICHHH B  00pa30BaTENbHOM
OpraHu3alllu;

yMEHUE B3aUMOJICHCTBOBATDH C COLIMANIbHBIMU HHCTUTYTaMU B COOTBETCTBHHU C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJIOHTEPCKOM IEATETLHOCTH.

NAaTPUHOTHYIECCKOI'0 BOCIMTAHUA

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKOMN WJIECHTUYHOCTH,
NaTPUOTHU3MA;

LIEHHOCTHOE OTHOILIEHUWE K TOCYAApCTBEHHBIM CHUMBOJIAM, JIOCTHKECHUAM
POCCHICKUX YYEHBIX B 00J1acTU (PU3UKU U TEXHUKE.

AYXOBHO-HPaAaBCTBCHHOI'0O BOCIIMTAHMUA:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;
CIIOCOOHOCTh OILIEHUBAaTh CUTYallMI0 U TPUHUMATh OCO3HAHHBIC PELICHUS,
OPUEHTUPYSACH HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCJIE
B JICATEIBHOCTH YYEHOTO;

OCO3HAHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAyIIETO.

ICTETHYECCKOI0 BOCIIMTAHUA

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIIOYAsl 3CTETUKY HAYYHOTO TBOPUYECTBA,
npucylero Gu3n4eckoit Hayke.

TPYAOBOI'0 BOCIIUTAHMSA:

WHTEpeC K pas3inyHbiM chepaMm MpodheCCUOHATBHOW JEATEebHOCTU, B TOM
YHCJI€ CBSI3aHHBIM ¢ (DU3UKOW M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN
BBIOOp Oymymiedt mpodeccun U peann3oBbIBaTh COOCTBEHHBIC KU3HCHHBIC
TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO U caMOO0pPa30BaHUIO B 00J1aCTH
(bU3MKN HA IPOTSHKEHUU BCEH JKU3HU.

IKOJOTHYECCKOT0 BOCIIMTAHUA

c(hOpPMHPOBAHHOCTh HKOJOTHYECKON KyJIbTYPhl, OCO3HAHHUE TJI00ATHLHOTO
XapakTepa dKOJOTMYECKUX MpodiieM;

TUIAHUPOBAHUE U OCYILECTBIIEHUE ICMCTBUM B OKPYKAIOIIEH Cpelle HA OCHOBE
3HAHUS LEJIed YCTOWYNBOIO Pa3BUTHUS YEJIOBEUYECTBA;

paclIMpeHUe OmbITa ACATEIBHOCTH HKOJOIMYECKOM HANpPaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3MKeE.

HEHHOCTH HAYYHOI'O IMIO3HAHMUA:



c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHHWE I[IEHHOCTH HAYYHOU JESITEeIIbHOCTH, TOTOBHOCTh B IIPOLIECCE
U3ydeHus: (U3MKK OCYIIECTBIISITH MPOEKTHYIO M HUCCIEJOBATEIbCKYIO
JEATEIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
Ba3oBnie JJornueckue 1eiicTBUA:

CaMOCTOATENbHO  (OpPMYIUPOBaTh W aKTyaJU3UpOBaTh  MpodIiieMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

ONpENENATh LETU JEATEIbHOCTH, 3aJlaBaTh NapamMeTpbl M KPUTEPUH HUX
JOCTHKEHHS;

BBISIBJISAITH  3aKOHOMEPHOCTH M MPOTUBOPEUHS B  paccMaTpUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IUIAH pelIeHUs MPoOJeMbl C YYETOM aHaIM3a WMEIOIINXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHBBI B ICSITENIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKU NOCJIEICTBUI AEATEIbHOCTH;

KOOPJIMHUPOBATH U BHITIOJIHATH PA0OTY B YCIOBUSX PEATHHOTO, BUPTYaIbHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIILIEHUE TPU PEICHUH )KM3HEHHBIX MTPOOJIEM.

ba3oBble ucciiefoBarTe/IbCKHe JeiicTBUS.

BJIQJICTh HAyYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMH IOHSATUSIMH W METOJaMHU
bu3nYecKoil HayKH;

BJIAJICTh HaBBIKAMHU YY€OHO-UCCIICIOBATEILCKONW M MTPOCKTHOM JACATEIHPHOCTH
B 00y1acTH (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITEILHOMY
MOMCKY METOJIOB pelIeHUs 3a1ad (PU3NUECKOTO COACPKAHUS, TTPUMEHEHUIO
Pa3IMYHBIX METOOB MTO3HAHHS;

BJIQJICTh BHJIAMHM JIEATCIIBHOCTH II0 IIOJYYCHUIO HOBOI'O 3HAHUS, €r0
WHTEPIpETAUN, MPeoOPa30BAHUI0 U TPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX
CUTyalllsIX, B TOM YHCJIE MPU CO3JaHMHM YYEeOHBIX TPOEKTOB B 00JACTH
bu3uKy;

BBISIBIIATH TIPUYMHHO-CJICAICTBEHHBIC CBS3M M aKTyaJW3WpPOBATh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ PeIleHus, HaXOUTh apTyMEHTHI JIJISl JOKa3aTeIhCTBA
CBOMX YTBEP)KJICHHM, 3a/1aBaTh apaMeTPhbl K KPUTEPUHN PEIICHHSI;
aHAM3UPOBAaTh TOJYYEHHBIE B XOJC pCUICHUS 3aJayd  pPe3yJbTaThl,
KPUTHYECKH OIICHMBATh MX JIOCTOBEPHOCTH, MPOTHO3MPOBATH M3MEHEHHE B
HOBBIX YCIIOBUSIX;



CTaBUTb M (POpPMYIHpPOBaTH COOCTBEHHBIE 3aJaydl B 0O0pa3oBaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

yMETh TEPEHOCUTh 3HAaHUS 1O (U3MKE B MPAKTHUECKYIO OO0JIACTh
KHU3HEIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI U PEIICHNUS;
CTaBUTH MPOOJIEMBI U 33]1a4uu, TOMYCKAIOIINE aIbTePHATHBHbBIC PEIICHUS.

Pa6ora ¢ undpopmanmeii:

BJIa/I€Th HABBIKAMU MOJIY4YEHHUS MH(POpMaluu (PU3MUECKOIO COAECpPIKAHUS U3
HCTOYHUKOB PA3HBIX THUIOB, CAMOCTOSITEIbHO OCYIIECTBIIATh MOUCK, aHANIN3,
CHCTEMAaTH3AINIO U UHTEPIIPETALNIO HH(OPMAIIUU PAa3IUIHBIX BUIOB U (HOpM
IpEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIONB30BaTh  CpeacTBa WH(GOPMAIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJOTHA B  PEHICHUH  KOTHUTHUBHBIX, = KOMMYHUKATUBHBIX  H
OpraHU3alMOHHBIX 3334 C COOMIOAEHUEM TPEOOBAHUIN SPrOHOMUKH, TEXHUKHU
0€301aCHOCTH, TUTHUEHBI, PECYPCOCOEPEKEHUS, TPABOBBIX U ITUUECKUX HOPM,
HOPM MH(OPMAIIMOHHONU 0€30MaCHOCTH;

co37aBaTh TEKCThl (DU3UUYECKOTO COAEP)KAaHMUS B PA3IMYHbIX (popmaTax ¢
yu€ToM Ha3zHadeHWsT WHPOpMAllMM U IEJeBOM ayauTOpUH, BbIOHUpas
ONTUMAaJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIU3AIIH.

KoMMyHUKATHBHBIEC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

OCYILECTBIIATH O0IIEHNE HA ypOKax (PM3UKH U BO BHE-YPOUHOU AESITENbHOCTH;
pacro3HaBaTh NOPEANOCHUIKM  KOH(IMKTHBIX CUTyalldid H  CMATr4aTh
KOH(DJIUKTBI;

pa3BEPHYTO MU JIOTMYHO M3JIararb CBOIO TOYKY 3PEHHUS C MCIIOIB30BaHUEM
A3BIKOBBIX CPEACTB;

MMOHUMAaTh U UCIOJIb30BATh MPEUMYILECTBA KOMAHIHOW U WHAWBUIYaJIbHOU
padoThI;

BBIOMpaTh TEMAaTUKy W METOJIbI COBMECTHBIX JCHCTBUI C y4E€TOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEN KAKJI0I0 YJIEHA KOJIJIEKTUBA;

IPUHUMATh [EJIM COBMECTHOM  JCATEIIbHOCTH, OpPraHU30BBIBATH U
KOOPJAWHUPOBATH IEMCTBUS 1O €€ JOCTUKEHUIO: COCTABIIATH IUIAH JICHCTBUM,
pacnpeienarh pojid ¢ Y4ETOM MHEHUI YY4aCTHUKOB, 00CYXAaTh pe3yiabTaThl
COBMECTHOM pabOTHI;

OIICHMBATh KAY€CTBO CBOETO BKJIA/a U KAXKJIOT0 yYaCTHUKA KOMAaH/ bl B OOIITUI
PE3YNBTAT MO Pa3pabOTaHHBIM KPUTEPUSIM;



npeaiaratb HOBBIC IIPOCKTHI, ONCHWBATL HACHU C IIO3MIIUHW HOBU3HBLI,
OPUTHUHAJIBHOCTH, HpaKTH‘IGCKOﬁ 3HAYUMOCTH,

OCyHICCTBJIATh IMO3UTHBHOC CTPATCTHUYCCKOC IIOBCACHUC B PA3JIMYHBIX
CUTyalu:AaXx, IPOABJIATE TBOPUYCCTBO U B006pa)K€HI/IC, OBITH NHHUIINATUBHBIM.

PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO OCYILECTBIIATh IMO3HABATEIBHYIO JI€ATEIBHOCTh B 00JACTH
(GU3MKM U aCTPOHOMHH, BBISBISATH NPOOJIEMBI, CTaBUTh U (POPMYJIUPOBATH
COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTABJIATH IIJIaH PEIICHUsS Pacu€THBIX M KaueCTBEHHBIX
3aja4, TJIaH BBITOJHEHHSI MPAKTHUYECKOM pPadOThl ¢ y4E€TOM HUMEIOUINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEU U MPEANOYTECHUH;

JaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

pacIupsATh paMKH y4eOHOTO MPEeIMETa Ha OCHOBE JIMYHBIX MIPEANOYTEHUH;
Jenatb OCO3HAHHBIA BBIOOpP, AapryMEHTHpPOBaTh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPHUOOPETEHHBIN OIIBIT;

cnoco0cTBOBaTh (OPMUPOBAHMIO M MPOSIBICHUIO 3PYIUIUU B 00JacTu
($U3MKYM, TOCTOSHHO TOBBIMIATH CBOM 00pa3oBaTENbHBIM U KYJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJ’Ib, IMOIMOHAJILHbINA HHTEJJIEKT:

JIaBaTh OLICHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTUBBI B JICSATEIIHLHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB 1IEIISIM;

BJIaJICTh ~ HABBIKAMHU  IIO3HABaTEIbHOW  peduiekcur KaK  OCO3HAHMS
COBEPIIAEMBIX JIECUCTBUM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YIbTATOB U
OCHOBAaHUIA;

HCIIOJIB30BaTh MPUEMBI peISKCUH ISl OIICHKH CUTYaIluH, BEIOOpAa BEPHOTO
peuIeHHUS;

YMETh OLICHMBATh PUCKA M CBOEBPEMEHHO NPUHUMATh PEIICHUS IO HX
CHUYKCHUIO;

MPUHUMATh MOTHUBBI W aApPryMEHTHl JPYTHX IMPHU aAHAIU3E pPE3yJIbTATOB
JIESITCIIBHOCTH;

IPUHUMATH Ce0s1, TOHUMAsi CBOM HEJAOCTATKU U JJOCTOMHCTBA,

MPUHUMATh MOTHUBBI W aAPryMEHTHI JPYTUX IMPHU aAHAIU3E pPE3yJIbTATOB
JIESATCIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTHX HA OMIMOKH.

B mporecce gocTwkeHUsS] JIMYHOCTHBIX PE3yJbTaTOB OCBOEHHUS IMPOTPAMMBI IO
busznKe IS ypOBHS CpeAHero oO0mero oOpa3oBaHUS Y  OOy4YaromuXxcs



COBEPILIEHCTBYETCSI IMOIMOHATBHBIN WHTEJUICKT, IpeIIoIaranmi
c(OPMUPOBAHHOCTD:

CaMOCO3HaHU, BKITFOUAIOIIIETO CIIOCOOHOCTh TOHUMATh CBOE SMOITMOHAIEHOE
COCTOSIHHIC, BUJCTh HAIPABJICHUS Pa3BUTHS COOCTBEHHOH SMOIMOHATHHON
cdephbl, OBITH YBEPEHHBIM B ce0¢€;

CaMOpETYJIMPOBAHUS, BKJIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TOBEICHHE, CIIOCOOHOCTHh aIaNTHUPOBATHCA K
OYMOIIMOHAIBHBIM HM3MEHEHHUSIM M TPOSBISITH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;;

BHYTPEHHEH MOTHBAIINH, BKIIOYAIOINIEH CTPEMIICHHE K JOCTH)KCHUIO LIEIH U
yCTexy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHUE ICUCTBOBATh, UCXOIS U3 CBOUX
BO3MOKHOCTEH;

HMIIATUH, BKJIIOYAIOIIEH CITIOCOOHOCTh MOHUMATh SMOIIMOHAIBHOE COCTOSTHUE
JPYTUX, YUUTBIBATh €ro MPH OCYIIECTBICHUM OOIIECHUS, CIOCOOHOCTh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTH BRICTPAMBATh OTHOIIICHHS
C JpYyrdMH JIOAbMH, 3a00THUTHCS, TPOSIBISITE HMHTEPEC M pas3pemarhb
KOH(DIIUKTBHI.

[TPEAMETHBIE PE3VJIbTATDBI

K xonity obydyenust B 10 knacce npenMeTHbIE pe3yibTaThl HA YTIyOJIEHHOM ypPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

NOHMUMAaTh  poOJib  (PU3UKKM B  DKOHOMHUYECKOW, TEXHOJOTHMYECKOW,
AKOJIOTUYECKOM, COIMAIbHON M ITUYECKOU cepax NesTeIbHOCTH YeJIOBEKa,
posib U MecTO (U3UKKM B COBPEMEHHON HAYyYHOW KapTHHE MHpaA, 3HAUCHUE
OINMKCATENIbHON, CUCTEeMATU3UPYIOIIEH, O0BICHUTEILHON U MPOTHOCTUYECKON
byHKIMNA (HUUIECKON TEOpPHUH — MEXAHHWKH, MOJEKYISpPHOW (U3UKA U
TEPMOJMHAMHKH, posib  (pu3nyeckod  Teopun B (HOPMHPOBAHUU
NPEACTaBICHUN 0 (U3NUECKOW KapTUHE MUPA;

pasnuyaTh yCIOBHS MPUMEHUMOCTH Mojenel (PU3HUeCKUX Tel U MPOLEcCOoB
(stBJICHMIT): WHEpIMAIbHAS CUCTeMa OTCY€Ta, aOCOJMIOTHO TBEPIOE TEIO,
MaTepuaibHas TOYKAa, PABHOYCKOPEHHOE IBUKEHUE, CBOOOJHOE IMaJieHHe,
abcoyroTHO yripyrast nedopmariusi, abCOMIOTHO ympyroe U abCOTIOTHO
HEYNpyroe CTOJKHOBEHMS, MOJEINU Tra3a, KUAKOCTH U  TBEPIOTO
(KpUCTAJIIMYECKOTr0) Teja, MACalbHbIA ra3, TOYEUYHBIN 3apsii, OJHOPOIAHOE
AIIEKTPUYECKOE T0JIE;



paznuyaTh yCioBHsS (TpPaHUIBI, OOJACTH) MNPUMEHHMOCTH (HU3HUIESCKUX
3aKOHOB, TIOHMMAaTh BCEOOIIMI XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCIOJIb30BAHNS YACTHBIX 3AKOHOB;

aHAIM3UPOBATh U OOBSICHATh MEXaHUYECKHUE MPOIIECCHI U SABJICHHUS, UCTIONIb3YSI
OCHOBHBIC  TOJIOXXEHUS U  3aKOHbl  MEXaHUKU  (OTHOCHUTEIbHOCTh
MEXaHUYECKOTO JIBIKEHUS, (OpPMysIbl KHHEMATHKH PaBHOYCKOPEHHOTO
JBUKEHUS, IpeoOpazoBanus ['anues 1151 CKOPOCTH U IEPEMEILIECHHS, 3aKOHBI
HproTOHa, NOpHUHIMI OTHOCUTENBHOCTH ['anuies, 3aKOH BCEMHUPHOTO
TATOTEHHUS, 3aKOHbI COXPAHEHHUSI UMITYJIbCa U1 MEXAHUYECKON SHEPTHH, CBS3b
paboThI CUJIBI C U3MEHEHUEM MEXaHUYECKOW PHEpPruM, YCIOBHUS PaBHOBECHUS
TBEPAOrO Tena), MPU ITOM HCIOJIb30BaTh MATEMAaTUYECKOE BBIPAKEHUE
3aKOHOB, YKAa3blBaTh YCIIOBUS NPUMEHHUMOCTA (PU3NYECKUX 3aKOHOB:
npeoOpazoBanuil ['anuines, BTOPOro u TpeThero 3akoHoB HeloTOHA, 3aKOHOB
COXpAaHEHHs] HMIYJIbCa U MEXAHWYECKOM DHEPIrUM, 3aKOHA BCEMHUPHOIO
TATOTCHUS,

aHAIM3UPOBaTh U OOBACHSATH TEIJIOBBIE IMPOLIECCHl M SBJICHHS, HCIONb3Ys
ocHoBHble TonokeHUs: MKT u  3akoHbI MOJIEKYJSIpHOM (QU3UKK U
TEPMOJUHAMHUKN  (CBSI3b  JIaBJIGHUS MJCAIBHOTO Tra3a CcoO CpelHen
KUHETUYECKOW DJHEPIUEr TEIUIOBOTO JBWKEHUS M KOHIIEHTpPALUMEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATYPHI BEIIECTBA CO CPEAHEN KUHETHUYECKOW SHEPTUEN
TEIUIOBOTO JIBMIKEHHSI €r0 YaCTHUL, CBSI3b NABJIECHUS WACAIBHOTO rasza C
KOHIICHTPAIMEN! MOJIEKYJI U €ro TeMIepaTypou, ypaBHeHHEe MenneneeBa—
KnanelpoHna, nepBpiil 3aKOH TEPMOANHAMUKH, 3aKOH COXPAHEHUs SHEPTUU B
TEIUTIOBBIX MPOLECCAX), P ITOM UCMOJIb30BaTh MATEMATUYECKOE BBIPAKECHUE
3aKOHOB, YKa3bIBaTh YCJIOBHsS NPUMEHHMOCTH YpaBHeHUsT MeHpaeneeBa—
KnanelipoHa;

aHAIM3UPOBATh U OOBICHATDH DJIEKTPUUYECKUE SIBIICHUS, UCTIONIB3Ysl OCHOBHbBIC
MOJIOKEHHUS Y 3aKOHBI AJIEKTPOJMHAMUKH (3aKOH COXPAHEHHS 3JIEKTPUUECKOTO
3apsna, 3akoH KylloHa, NOTEHIMAIBHOCTH JJIEKTPOCTATHUYECKOTO IMOJ,
MIPUHLAI CYNIEPIIO3ULINM DJIEKTPUUECKUX MOJIEW, IPU 3TOM YKa3bIBasl yCIOBUS
NPUMEHUMOCTH 3akoHa KymonHa, a Takke NpaKkTUYECKH BaKHbBIC
COOTHOILIEHHUS: 3akoHbl OMa i y4yacTka Lenu W sl 3aMKHYTOW
ANeKTpuUeckoi 1enu, 3akoH Jxoyns—Jlenmna, npaBuna Kupxroda, 3axoHb
dapajes 4151 DJISKTPOIIN3A);

ONMUCHIBATh (PU3UYECKUE TPOLECChl U SBJICHUSA, HCIHOJIb3YSd BEIUYUHBI:
IIEpEMEILIEHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC T€Ja U CUCTEMBI TEJl, CHIIA,
MOMEHT CHJIBI, IABJICHHUE, TOTCHIIMAIbHAS SHEPIUsi, KWHETUYECKAs] SHEPIHUs,
MeXaHWYecKasi 3Heprusi, padboTa CUJbl, LIEHTPOCTPEMHUTEIHLHOE YCKOpPEHHE,
cCuia TSKECTH, CHJla YOPYrOCTH, CHJa TPEHHUS, MOIIHOCTb, JHEPTHUs



B3aMMOJICHCTBUS Tena ¢ 3eMiel BOMM3H €€ TOBEPXHOCTH, SHEPTUs YIPYTron
nedopMaui MPY>KUHBI, KOJUYECTBO TEIUIOTHI, aOCONIOTHAsl TeMIiepaTrypa
Tena, paboTa B TEPMOJMHAMHUKE, BHYTPCHHSIA DSHEPrus UACAIbHOTO
OJIHOATOMHOTO Ta3a, paboTa HIEaTbHOIO ra3a, OTHOCUTEIbHAS BIIAKHOCTh
Bo3ayxa, KIIJI maeanpbHOro TEIJIOBOrO JBUTIATEINS; SJIEKTPUUECKOE TOJIE,
HaIpPSHKEHHOCTD AJIEKTPUYECKOrO TMOJsI, HAMNPSHKEHHOCTh MO TOYEHHOI'O
3apsa WM 3apsDKEHHOrO I1apa B BaKyyMe€ M B JIMAJIEKTPUKE, MOTEHLHAI
AIEKTPOCTATUYECKOTO TOJS, Pa3sHOCTh IMOTEHIHANOB, 3JIEKTPOABUKYIIASL
cuja, cuia TOKa, HaIpsHKEHHE, MOIIHOCTh TOKA, JJIEKTpUYECKass EMKOCTh
IIJIOCKOTO KOHJIEHCaTOopa, CONPOTHUBIICHUE y4acTKa LETH c
MOCJIEOBATENbHBIM U NapaJJICIbHBIM COEAUHEHHUEM PE3UCTOPOB, SHEPIHs
AIEKTPUYECKOTO MOJIsl KOHAEHCATOpPa,;

OOBSACHATh OCOOCHHOCTH MPOTEKAHUS (PU3UUECKUX SIBICHUN: MEXaHUYECKOE
JBH>KCHUE, TEIUIOBOE JIBM)KEHUE YACTHI] BEIIECTBA, TEILUIOBOE PAaBHOBECHE,
OpoyHOBCKO€ JBIKeHUE, nu(dy3us, ucnapeHue, KUMneHue U KOHAeHcaIlus,
IUIaBJICHUE W KPUCTAJUIM3ALMs,  HANpaBICHHOCTh  TEIUIONEpPEAayH,
ANEKTPU3aLMUsl TeJ, 3KBUINOTEHUHUAIBHOCTh IOBEPXHOCTH 3aPSKEHHOTO
MIPOBOIHUKA;

MPOBOJIUTH UCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (DPU3MYECKON BETUYMHBI OT
JPYroi ¢ UCIOJIb30BaHUEM MPSAMBIX U3MEPEHUM, IPU ITOM KOHCTPYUPOBATh
YCTaHOBKY,  (DUKCHUpOBaThb  pE3yibTaTbl  IOJYYEHHOM  3aBHCHUMOCTHU
bu3NUecKuX BEJIMYMH B BHUAE TpaduKoB € Y4ETOM aOCOJIOTHBIX
MOTPEIIHOCTEN U3MEPEHHU, JIeNIaTh BHIBOBI MO pe3yJibTaTaM UCCIEIOBAaHHUS;
MPOBOJUTh KOCBEHHBIC W3MEPEHUsS] (PU3MUECKUX BEIUYUH, TPU OTOM
BBIOMpaTh ONTUMAJbHBIA METOJ HW3MEPEHHUs, OIICHUBATH a0COIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
MPOBOAUTH OMNBITHI MO MPOBEPKE MPEMJIOKEHHONW THUIIOTE3bI: IUIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIBHYIO YCTAaHOBKY, aHAIM3UPOBATH
MOJIyYeHHbIE PE3yJIbTaThl M JedaThb BBIBOJ O CTaTyce NpeasioKeHHOU
TUTIOTE3bI;

coOJro1aTh MpaBmiia 0€30MacHOTr0 TpyJa MPU MPOBEACHUU HCCIEIOBAHUI B
paMKax yueOHOTO IKCIIEPUMEHTA, MPAKTUKYMa U y4eOHO-HCCIIeIOBATEIHCKOM
Y IPOCKTHOM AESATEIbHOCTU C UCIOJIb30BAHUEM U3MEPUTEIBHBIX YCTPOUCTB U
71a060paTOPHOTO 000PYAOBAHUS;

pelath pacy€THBIC 3a]]a4M C SIBHO 3aJJaHHON U HESBHO 3aJaHHON (H3UYECKON
MOJENIbIO: Ha OCHOBAaHWM aHajW3a yCIOBHS OOOCHOBBIBATH BBIOOD
dbu3nUeckol MoJenM, OTBeYarolield TpeOOBaHUSAM 3a1aud, MPUMEHSITh
(dbopMyIIBI, 3aKOHBI, 3aKOHOMEPHOCTH U TTOCTYJAThl (DU3UIECKUX TEOPHH MPHU
WCIIOJB30BaHUM MaTEMAaTHYECKUX METOJIOB pEIICHUs 3ajad, MPOBOAUTH



pac4€Thl HA OCHOBAaHUHW MMEIOIINXCS JAaHHBIX, aHAJTU3UPOBATH PE3YJIbTAThI U
KOPPEKTUPOBATH METOIBI PEIICHUS C YIETOM MOJTYUYEHHBIX PE3YIhTATOB;
peraTh KaueCTBEHHBIC 3a7a4r, TPEOYIONTNEe MPUMEHCHUS 3HAHUA U3 Pa3HBIX
pasnenoB Kypca QPU3UKHU, a TAK)KEe HHTETPAllii 3HAHWUH U3 IPYTHX IPEIMETOB
€CTECTBCHHO-HAYYHOTO IMKJA: BBICTPAWBaTh JIOTHYECKYIO  IICTIOYKY
pPacCyXJIECHUM C OMNOpOM HA W3YYECHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
bu3YecKue SIBICHNUS;

UCTIOJIb30BaTh TEOPETUUCCKHUE 3HAHWSI 1151 0ObSICHEHUSI OCHOBHBIX MPUHITUIIOB
paboThl  W3MEPHUTENBHBIX  MPUOOPOB, TEXHUYECKUX  yCTPOWCTB U
TEXHOJIOTHUECKHUX TPOIIECCOB;

MPUBOJINUTH MPUMEPHI BKJIaJa POCCUICKUX U 3apyOeIKHBIX YIEHBIX -(DU3UKOB B
pa3BUTHE HAYKH, B O0BSICHEHNE MPOIIECCOB OKPYXKAIOIMIET0 MUPA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHUI;

aHAIM3UPOBATh U OIICHUBATH IOCJIEACTBHUS OBITOBOM U MPOU3BOACTBEHHOM
NEATEeTLHOCTH YEJIOBEKA, CBI3aHHOMN C (PM3NUECKUMHU MPOTIECCaMHU, C TTO3UITAN
HKOJIOTUYECKON  O€30MaCHOCTH,  MPEACTaBICHUHA O  palOHAJIBHOM
MPUPOOIIOIL30BAHUN, & TAaKXKE PAa3yMHOM HCIIOJIb30BAHUH JTOCTHKEHUHN
HAYKW U TEXHOJIOTUH ISl TaJTbHEHIIIETO Pa3BUTHS YEJI0BEUECKOT0 OOIIECTRA;
OPUMEHATh pa3IuYHble CIOCOOBI pabOThl ¢ WMH(pOpManuen (GU3NIECKOro
CONEpKaHUSI C  HWCIOJIB30BAHUEM  COBPEMEHHBIX  WH(MOPMAIMOHHBIX
TEXHOJIOTHIA, TPH HOTOM HCIOIL30BaTh COBPEMEHHBIC HWH(OOPMAIMOHHBIC
TEXHOJIOTUH JIJIs TIOUCKA, IEPepadOTKU U TIPEIbBICHUS y4eOHON U Hay4YHO-
NOMyJsipHOM  MHQOpPMAIlMK,  CTPYKTYPUPOBAHMSI UM HMHTEPIIpPETallud
uHOpMaIUK, TOJYYEHHONW W3 PA3JIUYHBIX HCTOYHHKOB, KPUTHYECKU
aHAM3UPOBATh MOJydaeMy WH(POPMAIIUIO U OIEHUBATh €€ JOCTOBEPHOCTH
KaK Ha OCHOBE MMEIOIIMXCS 3HAHWM, TaK W Ha OCHOBE aHAJIM3a MCTOYHHKA
uHdopmaIuy;

MPOSIBJISITH OPTAaHU3AIMOHHBIC U TIO3HABATEILHBIC YMEHUSI CAMOCTOSITEIIBHOTO
PUOOPETEHUS HOBBIX 3HAHUH B TIPOIIECCE BHITOTHEHUS MTPOCKTHBIX U YIeOHO-
HCCIIEIOBATENbCKUX padoT;

paboTath B TpPYIIE C WCIOJHCHHEM pa3IMYHBIX COIMAIBHBIX POJICH,
IJIAHUPOBATH PAa0OTY TPYIIIbI, PAIIMOHATEHO PACTIPEEIATh AESTEILHOCTh B
HECTAaHJAPTHBIX CHUTYyalusAX, aJCKBaTHO OIICHUBATh BKJIAQJ KaXIOTO W3
YYaCTHHKOB TPYIIIBI B PEIICHUE pacCMaTPUBAEMON TTPOOIICMBI,

MPOSIBIISITh MOTHUBALMIO K Oymymied mpogeCCHOHAIBHON NESITeTbHOCTH T10
CHEIHUAIBHOCTIM (HPU3UKO-TEXHUYSCKOTO TIPOQUIIS.
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