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10-11 KJIACC (YIJIYBJEHHBIA YPOBEHD)

HNOACHUTEJIbBHASA 3AIITUCKA

[Iporpamma mo ¢u3uke Ha YpoBHE CpeaHero obmero obOpa3oBaHusi pa3paboTaHa Ha
OCHOBE IMOJIOXKEHMI M TpeOOBaHUN K pe3ylbTaTaM OCBOCHHUS OCHOBHOW 00pazoBaTENbHOMN
nporpammel, npenctaBieHHbix B @I'OC COO, a takke ¢ yd€rom deaepanbHON paboueit
nporpaMmbel BocnuTanusi v KoHnenmmuu mnpenoaaBanus ydeOHoro mpenmera «Pusuka» B
oOpa3oBaTenbHbIX opraHuzauusx Poccuiickoit ®enepauuu, peajn3yolUX OCHOBHBIE
o0pa3oBaTellbHbIE IPOTPAMMBI.

[Iporpamma 1o (¢u3mMke ompenenser o00sM3aTeNbHOE NPEAMETHOE COJEepKaHUE,
YCTaHaBIMBAET PEKOMEHIIYEeMYIO IOCIEN0BAaTeIbHOCTh H3yYEHHUS TEM U Pa3/leNoB y4eOHOTO
npeaMera ¢ y4€ToM MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSA3€HM, JIOTUKM Yy4eOHOro
mporecca, BO3pPAacTHBIX OcoOeHHOocTel oOydwarommxcs. IIlporpamma 1o ¢Qusuke npaér
NpECTaBICHUE O IEJSAX, COACPKAaHUM, OOIIeH cTparernd OOy4YeHHWs, BOCIIUTAHUS U Pa3BUTHUS
oOyJaromuxcs cpeicTBaMu yueoHoro npeaMera «Pusnkay Ha yriyoJaéHHOM YpOBHE.

N3ydyenne kypca ¢u3uku yriayOia€HHOrO YpOBHS IO3BOJISET peain30BaTh 3ajadu
npodecCHOHaNbHOM OpPHEHTAllMU, HApPaBICHO Ha CO3JaHHE YCIOBUU JUIsl MPOSIBICHUS CBOUX
UHTEJUICKTYaJbHBIX W  TBOPYECKHUX CIIOCOOHOCTEH KaKABIM  OOYYaromUMCs, KOTOpBIE
HEOOXOMUMBI JUIsl TPOJOJDKEHUsT 00pa3oBaHUS B OpraHU3alUsaX MpOQPecCHOHATBHOTO
00pa30oBaHUs MO PA3IUYHBIM (U3UKO-TEXHUUECKUM U MH)XEHEPHBIM CHEI[UAIbHOCTSIM.

B mporpamme mo Qusuke omnpenensioTcs IUIaHUpyeMble pe3yibTaThl OCBOCHUS Kypca
¢u3MKKM Ha YpPOBHE CpeaHero o0mero oO0pa3oBaHUs: JIMYHOCTHBIE, METalpeAMETHbIE,
npeaMeTHele (Ha yriayOnéHHoM ypoBHe). HaydHO-MeTo1010rn4eckoil OCHOBOW A pa3paboTKu
TpeOOBaHUI K JIMYHOCTHBIM, METANPEIMETHBIM U IMPEAMETHBIM pe3ysibTaTaM O0y4aroluxcs,
OCBOMBILIUX MPOrpaMMy 1o (GU3UKE HAa YPOBHE CPEIHETO 0011ero oopa3oBaHMs Ha YIIIyOJIEHHOM
YPOBHE, SIBJISIETCS CUCTEMHO-/ESITEIbHOCTHBIN MOAXO/.

[IporpamMma no pu3uke BKIIOYAET:

IUTAaHUPYEMbIE PE3yJbTaThl OCBOCHHUS Kypca (U3MKH Ha YriayOJEHHOM ypOBHE, B TOM
qHclie MPeMETHBIE Pe3yIbTaThl M0 TOJaM O0yUYEeHHUS;

cojiepkaHue yueoHoro npeamera «Du3nkay 1mo rojgaM o0ydeHusl.

[IporpamMma 1o ¢u3HKe UMEET MPUMEPHBIH XapakTep M MOXKET OBITh HCIOJIb30BaHA
YUUTEISIMU (PU3UKU JUIS COCTABJIEHUSI CBOMX Pa0OUYUX MPOTPaMM.

[IporpaMMa 1o (U3HKE HE CKOBBIBAET TBOPYECKYIO WHUIIMATUBY Yy4yUTeled U
MPEIOCTABISAET BO3MOXKHOCTH JUISl pealu3alid pPa3JIUYHBIX METOJWYECKUX TOIXOJ0B K
npenofaBaHuio (U3NKKM Ha YrayOJIEHHOM YpOBHE MPH YCIOBHHM COXPAaHEHUs O0s3aTeNbHOMN
4acTH COJEPKaHUS Kypca.

dusznka Kak Hayka O Hambojee OOImMMX 3aKOHAX MPHUPOMABI, BBICTyNMass B Ka4yecTBE
yueOHOro TpeaMeTa B IIIKOJIe, BHOCHT CYIIECTBEHHBIH BKIaJ B CHUCTEMYy 3HaHUU 00
okpyxkarwmiem wmupe. LIKompHBI Kypc (QU3HKH — CHUCTEMOOOPa3yOUIUH JIsi €CTeCTBEHHO-
HAYYHBIX Y4EOHBIX MPEIMETOB, MOCKOJIBKY (PU3UUYECKUE 3aKOHBI JIeKAaT B OCHOBE MPOLECCOB U
SBJICHHM, W3y4aeMbIX XUMHUEH, Ouosormeit, ¢usmueckoil reorpadueii U acCTPOHOMHUEH.
Hcnonp30BaHre U aKTUBHOE TIPUMEHEHHEe (PU3NUeCKUX 3HAHHMA OMPEeAeNuIo XapakTep u OypHoe



pa3BUTHE Pa3HOOOpa3HBIX TEXHOJOTUH B c(epe PHEPreTUKH, TPAHCIOpPTa, OCBOCHUS KOCMOCA,
MOJIyYEHHUsI HOBBIX MaTEpHAJIOB C 3aJJaHHBIMH CBOMCTBaMu. M3yuenne Gpu3nku BHOCUT OCHOBHOM
BKJIaJ B (OpPMUpPOBAaHHE €CTECTBEHHO-HAyYHOM KapTUHbI MHpa oOydaromerocs, B
(dbopmMHpoBaHHE YMEHUH IPUMEHITh HAYYHBIA METO/] TO3HAHUS MIPU BBHIIIOJTHEHUU UMH YIEOHBIX
HUCCIIENOBAHUMN.

B ocHOBY kypca (M3HKU Ha ypOBHE CpeHEro o0mero oOpa3oBaHus MOJIOKEH P UICH,
KOTOPBIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €70 TOCTPOCHUS.

Hoea yenocmnocmu. B COOTBETCTBUU C HEU KypC SIBJIAECTCS JIOTMYECKU 3aBEPLIEHHBIM,
OH COJIEP’KUT MaTepual U3 BCeX pa3/esioB (PU3HMKH, BKIIOYAET KaK BOIPOCHI KIIACCUYECKOM, TaK U
COBPEMEHHOM (DU3UKH.

Hoea zenepanuzauyuu. B coOTBeTCTBUM C HeW MaTepuayl Kypca (U3MKH OO0BbEIMHEH
BOKpPYT (pusmueckux teopuil. Benymmm B Kypce siBisiercss (GOpMUpPOBAHHE IMPEICTABICHUHA O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U MOJIE.

Hoen cymanumapuszayuu. E€ peanusanus MPEAIOIaraeT HCIIOJIb30BAHUE
TYMaHUTapHOTO MOTEeHIHada (U3NYECKOM HayKH, OCMBICICHHE CBSI3U pa3BUTUA (PU3UKU C
pa3BUTHEM OOIIECTBA, a TAKXKE€ C MUPOBO33PEHUYECKHMMH, HPABCTBEHHBIMU U IKOJIOIMUECKUMU
npoOeMaMu.

Hoea npuknaonoiu  nanpaenennocmu. Kypc  ¢usuku  yriyOn€HHOTO  ypOBHSA
MpeJoiaraeT 3HaKOMCTBO C IIMPOKUM KPYTrOM TEXHUYECKUX U TEXHOJIOTUYECKUX MPHIIOKEHUN
M3YYEHHBIX TEOPUM U 3aK0HOB. [Ipu 3TOM paccMaTpuBarOTCs Ha YpOBHE OOIIMX MPEACTABICHUN
U COBpEMEHHbIE TEXHUYECKUE YCTPONUCTBA, U TEXHOJIOTHH.

Hoesa 3Kkonocuzayuu peann3yercs IOCPEICTBOM BBEJIEHHUS AJIEMEHTOB COJEpXKaHUS,
MOCBSIIEHHBIX IKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpbIE CBS3aHBI C pPa3BUTHEM
TEXHUKHU U TEXHOJIOTUH, a TaKkKe 00CYKIeHHs MPoOIeM palliOHAILHOTO MPUPOIOII0JIb30BAHUS U
9KOJIOTHYECKOl 06€30MacHOCTH.

OcBoeHue cofepxkaHUs IPOrpaMMbl IO PU3UKE TOJKHO OBITh IOCTPOCHO HAa MPUHIIMIIAX
CUCTEMHO-/IeITeIIbHOCTHOTO noaxoa. /s dusuku peanusanus 3TUX NIPUHIUIIOB O0a3upyercs Ha
HCIIOJIb30BaHNUU CAMOCTOSATEIBHOTO AKCIEPUMEHTa Kak IOCTOSHHO JAeHCTBYIOLIEro (axrtopa
yuyebHoro nmpouecca. Jlng yriyOa€HHOrO ypOBHSI — 3TO CHCTEMa CaMOCTOSATENbHOTO
YUEHUYECKOT0 HKCIEPUMEHTa, BKIIIOYAIOIET0 (POHTAIbHBIE YYEHUYECKHE OIbITHl IMpHU
U3y4eHHUM HOBOIO MaTepuana, JlabopaTropHble paboTel U palboThl mpakTukyma. Ilpu sTom
BO3MOXKHBI JIBa crioco0a peanu3anuu GU3NYecKoro npakTukyma. B nmepBom ciiydyae mpakTHKyM
npoBoauTcs au6o B koHue 10 u 11 kmaccoB, mub0O mocie MepBOro M BTOPOro MOJIYrOAMN B
KaXJIOM U3 3THUX KJaccoB. BTopoii cmocod — 7To mHTerpanus paboT MpakKTHKyMa B CHUCTEMY
71a00paTOpHBIX paboT, KOTOpPhIE MPOBOAATCS B Mpoliecce u3ydeHus paszaena (temsl). [Ipu stom
1ol paboTamMM NPaKTUKyMa MOHUMAETCsl CAMOCTOSITENIbHOE HCCIIeI0BaHUE, KOTOPOE MPOBOIUTCS
M0 PYKOBOJCTBY CBEPHYTOT0, 000OIIEHHOTO BUAa O€3 TOMIAaroBOl HHCTPYKIIUH.

B nporpamme no ¢u3nke cucremMa y4eHU4eCKOro 3KCIeprUMEeHTa, JIabopaTOpHBIX paboT U
MPaKTUKyMa MpeJCTaBlieHa eUHBIM MepeuHeM. BoIOOp TeMaTuKu 1 3TUX BUAOB YUICHHUECKUX
MPAKTUYECKUX pabOT OCYLIECTBISETCS yYaCTHHMKaMU 00pa3oBaTebHOTO Ipolecca HCXOAs W3
0COOEHHOCTEH TMOYpOYHOTrO IUTAHMPOBAHUS M OCHalleHus KabunHera ¢usuku. Ilpu sTOM
oOecrieunBaeTcs OBJaJieHHE OOY4YalOIMMUCS YMEHUSIMH IPOBOJUTH MPSMble U KOCBEHHBIE
U3MEpEHUs, MCCIeIOBaHUs 3aBHUCUMOCTEN (DM3MYECKMX BEIMYUH M IOCTAHOBKY OIBITOB IO
MIPOBEPKE MPEIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHue yAEIAeTCs PEIICHNI0 PACUETHBIX U KaueCTBEHHBIX 3a1ad. [Ipu aTom
JUTIsL pacu€THBIX 3a7lad MPUOPUTETOM SIBIISIFOTCS 3a/1a4l C SBHO 3aJaHHOM M HESIBHO 3aJaHHOMN
(bu3nUecKoil MOJeNbI0, MO3BOJISIONINE TPUMEHATh U3yYCHHbIE 3aKOHBI M 3aKOHOMEPHOCTH Kak
U3 OJTHOTO pa3jesia Kypca, Tak M MHTErpupys NpUMEHEHUE 3HAHWW U3 pa3HbIX pasnenoB. s
Ka4eCTBEHHBIX 3a/lay IMPHOPUTETOM SBISIIOTCA 3aJaHus Ha OObsICHEHUe/MpeacKa3aHue
npoTeKkaHus (U3NYECKUX SIBJIEHUI W MPOIECCOB B OKpYXKAIOIIEH XKU3HH, Tpedyromue BbiOopa
(bu3nUecKoil Moienu Ui CUTyalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.



B coorBerctBum ¢ TpeboBaHusiMu PI'OC  COO Kk  MaTepuanbHO-TEXHHYECKOMY
o0ecrieyeHnI0 y4eOHOro mporecca Kype Gu3MKu yriayOoi€HHOrO YpOBHS Ha YPOBHE CpPEIHEro
o0miero 00pa3oBaHUs AOJDKEH HM3y4aTbCs B YCJIOBUSAX IpEeIMETHOro kabuHera. B kaOunere
(GU3UKN T0JKHO OBITH HEOOXO0AUMOE JIA00PATOPHOE 0OOPYIOBAHUE JUISI BBITIOIHEHUS YKAa3aHHBIX
B IIporpamMMe 1o (pu3Mke y4eHHYeCKHUX OIBITOB, Ja0OpaTOPHBIX pabOT M paboOT MpPaKTUKyMa, a
TaKXe JIEMOHCTPAIIMOHHOE 000PyI0BaHHE.

JleMOHCTpallMOHHOEe 000pynoBaHUE (OPMHUPYETCSs B COOTBETCTBHUM C HPUHIUIIOM
MUHHMAaJIbHOH JOCTATOYHOCTH M 00ECHEeUMBACT MOCTAHOBKY MEPEUMCICHHBIX B MPOrpaMMe 10
(Gu3uKe KIIOYEBBIX JAEMOHCTpAaLUN JUIsl UCCIENOBAaHUS M3Y4aeMbIX SBICHUH M IPOLECCOB,
OIMIUPHYECKUX U (PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JIaboparopHoe 00OpyJOBaHUE Uil YYEHHYECKHX MPAKTHUUYECKUX paboT (opMHUpyeTcs B
BUJIC TEMaTHYECKUX KOMILICKTOB M OOECIIEYMBAETCS B Pacy€ére OJHOTO KOMIUIEKTa Ha JBYX
oOyuaromuxcs. Temarndyeckue KOMIUIEKThI JIaOOpaTOpHOro 00OpyIOBaHMS JIOJDKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IIU(PPOBBIX MPHOOPOB, a TaKKe
KOMIIbIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU HETISIMH U3Y4EHUS PU3UKU B 001IEM 00pa30BAHUU SIBISIOTCS:

¢dbopMHpoBaHHE HUHTEpeca U CTpEeMJIEHUS OOyJaloluXcs K HAydHOMY H3yYCHHIO
NPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

pa3BUTHE NPEACTABICHUH O HAydHOM METOAE IO3HaHus U (OpPMHPOBAHUE
HCCIIEIOBATEIBCKOTO OTHOIICHHS K OKPY)KAIOIINM SIBIICHHSIM;

(dbopMHpOBaHHE HAYYHOI'O MHUPOBO33PEHHUS KaK pe3yjbTaTa W3y4EHHUs] OCHOB CTPOEHUS
MaTepuu U GyHAAMEHTAIBHBIX 3aKOHOB (PH3HKH;

(dbopmMHpoBaHUE YyMEHUI OOBACHATH SBJICHUS C UCIOJIb30BaHUEM (PU3MUYECKUX 3HAHUH U
HAYYHBIX J0Ka3aTEeIbCTB;

¢dbopMHUpoBaHUE MPEICTABICHUNA O PONM (PU3MKM JUIsl PAa3BUTUS APYTHMX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE TPEACTaBICHUH O BO3MOXHBIX cdepax Oyaymed mnpodeccuoHalIbHON
NeSITEIbHOCTH, CBSI3aHHBIX C (DM3MKOHM, MOATOTOBKA K JaNbHEHIIeMy OOYyYeHHIO B JTOM
HalpaBJICHUH.

JlocTmkeHune 3THX Liefiell oOecreurBaeTCsl pelleHneM CIeAYIOLUMX 3a/ad B Ipolecce
U3ydeHHs Kypca (U3MKH Ha YpPOBHE CpeHEro o011ero o0pa3oBaHus:

pUOOpeTeHNe CUCTEMbl 3HAHUM 00 OOIMMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKIIIOUAsi MEXAHUKY, MOJIEKYJSIPHYIO (QU3UKY, dJIEKTPOANHAMUKY, KBAHTOBYIO (PU3HKY
U DJIEMEHTHI aCTPOPU3HKH;

¢dbopmMHpoBaHHE yMEHUH TNPUMEHATh TEOPETUYECKUE 3HAHUS Il OOBSACHEHMS
(Gu3NYeCKUX SIBICHUH B MPHPOJE W IS MPHUHATHS MPAKTHYECKUX PEIICHHH B MOBCETHEBHOMN
KHU3HH,

OCBOEHHE CIIOCOO0B PELIEHUs PA3IUYHBIX 33Jau C SIBHO 33JaHHON (PU3NYECKON MOJEIBIO,
3aja4, MOJPa3yMEBAIOIIUX CAMOCTOATENbHOE cO37aHHue (U3NYECKON MOjenH, aJeKBaTHOM
YCIIOBHSIM 33J1a4¥, B TOM YHCJIE 33]1a4 MH)KEHEPHOTO XapaKTepa;

MOHUMaHHE (PU3UYECKUX OCHOB M MPUHIMIIOB JEHCTBUS TEXHUYECKHX YCTPOHCTB M
TEXHOJIOTUIECKUX MPOIECCOB, X BIUSHUS Ha OKPYKAIOIIYIO CPENY;

OBJIJICHUE METOJaMHU CaMOCTOSTENILHOTO IIAHUPOBAHUS W MPOBEACHUS (PU3NYECKUX
OKCTIEPUMEHTOB, aHaJlM3a M WHTEpIpeTaliid WHPOPMALUU, ONPEACICHUS JTOCTOBEPHOCTH
MOJIy4EHHOTO pe3ysbTara;

CO3/1aHHE€ YCJIOBUN ISl Pa3BUTUS YMEHHUI MPOEKTHO-UCCIIE0BATEIbCKOM, TBOPUYECKOM
JeSITeTbHOCTH;

pa3BuUTHE UHTepeca K chepaM mpodeccnoHalbHOM 1eATeNbHOCTH, CBSI3aHHON ¢ (PM3UKOM.

B cootrBerctBun ¢ TtpeboBanusiMu @I'OC COO yrnyOn€HHBIM ypOBEHb H3Y4EHUS
yaeOHoro mnpenMera «®Dus3mka» Ha YpOBHE CpeIHEro OO0Iero oOpa3oBaHUs BBIOMpaAETCs
00y4aromuMuCs, TUIAHUPYIOIUMHI MPOAOJDKEHHE O0pa3oBaHMs MO CIEUUATBHOCTAM (PHU3UKO-
TEXHUYECKOTO MTPOQUIIS.



Ha w3ydenne ¢usuku (yrnyOn€HHBIH YpPOBEHb) Ha YPOBHE CPEIHETO OOIIero
obpazoBanus orBoautcs 340 wacos: B 10 kimacce — 170 yacoB (5 gacoB B Heaeno), B 11 kmacce —
170 gacoB (5 4acoB B HEZIEIIO).

[Ipennaraemerii B mporpamme mo (QuU3MKe MepedeHb JabOpaTOPHBIX M MPAKTUYCCKUX
paboT sIBIIIETCS PEKOMEHIOBAaHHBIM, YUHUTENb JIeJaeT BHIOOP MPOBEEHUS J1abOpaTOPHBIX padoT
Y OIBITOB C YYETOM UHANBUAYAIBHBIX OCOOCHHOCTEH 00yUYarOIIIXCSI.



COIAEPKAHUE OBYYEHUSA
10 KJIACC

Pazgen 1. Hayunblii MeTO/ MO3HAHUSA NPUPO/bI.

Omsuka — pyHnameHTandbHas Hayka o npupoze. HayuyHblii MeTon MO3HAHHMS U METOJbI
UCCIIeIOBaHMs PU3NUECKUX SBIICHUM.

DKCHEpUMEHT M TEOpHs B IMpoliecce Mo3HaHus mpuposl. HabmoqeHne u SKCIepruMeHT B
buzuke.

CriocoObl m3MepeHus (pU3NYecKuX BEIMYHMH (QHAJIOTOBBIC W IH(POBBIC W3MEPUTEIHHBIC
puOOPbI, KOMITBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[TorpemHocT U3MepeHUi GU3NIECKUX BeTUIHH (a0COIOTHAS 1 OTHOCUTEIbHAS ).

MonenupoBanue QpU3NUECKUX SBICHUM U MPOIECCOB (MaTepuaibHas TOYKa, aOCOIIOTHO
TBEPJI0€ TEJI0, UAcaIbHAS KUAKOCTh, UACAIbHBIN ra3, TOUeUHbIHN 3apsn). ' unoreza. dusnveckuit
3aKOH, TPaHULbI €r0 NPUMEHUMOCTH. Pu3nueckas Teopus.

Poip m mecto ¢u3ukn B (QOpMHPOBAHUM COBPEMEHHON HAaydyHOW KapTUHBI MHUpa, B
MPAKTUYECKOU JIeSITETLHOCTH JIIOICH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, npaKmuKym.

W3mepenre cuiabl TOKAa M HANpsSHKEHUs B LENH IOCTOSHHONO TOKa MpPU IOMOIIU
AQHAJIOTOBBIX U IMU(PPOBBIX U3MEPUTEIIBHBIX TPHOOPOB.

3nakoMcTBO ¢ 1u(poBoi nadoparopueit mo dusuke. [Ipumepsl n3mepeHus: GU3NIECKUX
BEJIMYMH MPHU MOMOIIM KOMITBIOTEPHBIX JAaTYUKOB.

Pa3zgen 2. MexaHnuka.

Tema 1. Kunemamuka.

Mexanudeckoe nBHkeHHE. (OTHOCUTENBHOCTh MeEXaHW4yecKoro aABmxeHus. Cucrema
OoTCYETa.

[Tpsimast u oOpaTHas 3a1a4U MEXaHUKH.

Pagnyc-BekTop MaTepuanbHOM TOYKH, €r0 MPOEKIMH HAa OCH CHUCTEMbl KOOpJHHAT.
Tpaexropus.

[Tepemenienue, CKOpPOCTb (CpedHsii CKOPOCTh, MTHOBEHHasi CKOPOCTb) M YCKOpPEHHE
MaTepualbHOM TOUKH, UX MPOEKIMH HA OCU CHCTeMbl KoopAuHaT. CloKeHHe NMEepeMEIIeHU 1
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSMOJIMHEHHOE JIBH)KEHHE. 3aBUCUMOCTh KOOPJAMHAT,
CKOPOCTH, YCKOPEHHS ¥ TTyTU MAaTepUaTbLHON TOUYKH OT BPEMEHHU U UX rpaduKH.

CBoOonHOe mazeHue. YCKOpeHHe CBOOOIHOrO MajaeHus. J[BikeHue Tena, OpOIIeHHOTO
MO/ YTJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTHU U YCKOPEHUSI MaTEPUATIbHOM TOUKHU
OT BpEMEHH U UX TpaduKu.

KpuBonunerinoe nBukenue. J|BH>keHUE MaTepUaIbHONM TOYKH M0 OKPYXKHOCTH. YTIIOBas U
nuHelHass ckopocTh. llepuox m wacrota obOpamienus. LleHTpocTpemuTenbHOe (HOPMAlbHOE),
KacarelibHOE (TaHT€HIIMAIbHOE) U TIOJTHOE YCKOPEHHE MaTepHAIbHOM TOUKH.

TexHuueckue YCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: CHUIAOMETP, JIBUKEHUE
CHapsIOB, IIETHBIC, IIECTEPEHYATHIC U PEMEHHBIE TIEpeIaul, CKOPOCTHBIE TU(THI.

Hemoncmpayuu.

Mogenb cucTemMbl OTCUETA, WILTIOCTPALIUS KHHEMATUYECKUX XapaKTEPUCTUK IBUKEHHUS.

CriocoObI uccae10BaHus ABMKECHUN.

Nnmoctpanus npeaeabHoro nepexoia i i3MepeHe MTHOBEHHOW CKOPOCTH.

[TpeoOpazoBaHre ABMKEHUI ¢ UCTIOIH30BAHUEM MEXAHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenne aBmxeHus Tena, OpoIIeHHOTO MO YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

HanpaBnenue ckopocTy npu ABUKEHUH MO OKPYKHOCTH.

[TpeoOpa3oBanue yrioBoili CKOPOCTH B PEIYKTOpE.

CpaBHeHME TTyTEH, TPACKTOPHI, CKOPOCTEN IBUKEHUSI OJHOTO U TOTO KE TeJa B Pa3HbIX
CHUCTEMax OTCUETA.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKmukKym.



N3yueHnne HepaBHOMEPHOTO IBMXKEHUS C LIEJIBIO ONPEAEICHUS] MTHOBEHHOM CKOPOCTH.

N3mepenne yCKOpeHus P IPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JBUKEHUU 110 HAKJIOHHOU
IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM JBUKEHUU.

W3mepenne yckopeHusi cBOOOTHOTO MaJeHusl (PEeKOMEHI0BAHO KCIIOJIb30BaHUE HU(PPOBOIL
nabopaTopun).

W3ydeHue OBUXKEHHS Tela, OpOIIEHHOTrO TOpU30HTaNbHO. [IpoBepka rumoressl o npsMoit
MPONOPIHUOHAIBHON 3aBUCUMOCTH MEX/I1Y JAIBHOCTBIO MOJIETA U HAYAJIbHOM CKOPOCTHIO TeJa.

N3yuenue ABMKEHUS Tea MO OKPYKHOCTH C IOCTOSHHOM 110 MOJIYJIFO CKOPOCTBIO.

WccnenoBanue 3aBUCHUMOCTH TEepuUoAa OOpAIllEHUs] KOHUYECKOTO MasiTHUKa OT €ro
[apaMeTpoOB.

Tema 2. /lunamuxa.

IlepBeiit 3akoH HproToHa. MHepuumanbsHble cucteMbl oTcuéTa. [IpuHIMI OTHOCUTENIBHOCTH
["anunes. HemnepunanbHble CUCTEMBI OTCUETA (ONPEAETIECHUE, IPUMEDHI).

Macca tena. Cuna. [IpuHIun cynepno3uiu Cull.

Bropoii 3akoH HproToHa /17151 MaTEpUAIBHONW TOYKHU.

Tperuii 3akoH HproTOHA i1 MaTe€pUaIbHbIX TOYEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON U MHEPTHON MacCCHI.

Cuna TspKecTH. 3aBUCHUMOCTb YCKOPEHHS CBOOOJHOTO TMaJeHUst OT BBICOTHI HAaj
MOBEPXHOCTHIO IUIAHETHI M OT Treorpaduueckoil mupoThl. JIBHkeHHE HEOECHBIX TNl M HX
cnyTHUKOB. 3akoHbl Keruiepa. [lepBas kocMuueckasi CKOpOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBHXXYIIETocs ¢ YyCKOPEHHEM.

Cuna Ttpenus. Cyxoe tpenue. Cuna TpeHUS CKOJIbKEHUS M CUJIa TPEHUS IOKOS.
Koadduiment tpenuns. Cuiia CONPOTUBIICHUS TPHU JBMKCHUU Tella B JKHIKOCTH HIIU Tase, e
3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBH>KCHHUSI.

Hasnenue. ['unpocraruueckoe nasienue. Cuia Apxumesna.

TexHuueckue YCTpPOWCTBA M TEXHOJOTMYECKHUE MPOLECCHI: MOALIUIHUKY, JIBHXEHUE
HCKYCCTBEHHBIX CITYTHHKOB.

Hemoncmpavyuu.

HabGmronenue nqrkeHus Tea B MHEPIIUAIBHBIX M HEMHEPIIMAIBHBIX CHCTEMaX OTCUETA.

[IpuHIUIT OTHOCUTENBHOCTH.

Kauenne nByx HWJIMHIPOB WM IIAPOB pPa3HOM MacCchl C OJMHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIbHO HEMHEPIIMAIBHOW CUCTEMBI OTCUETA.

CpaBHEHHE PaBHOACHCTBYIOIICH MPUIOKEHHBIX K T€Ty CHJI C TIPOU3BEIEHUEM MacChl TeJa
Ha €ro yCKOPEHHE B MHEPLIMAIBHON CUCTEME OTCUETA.

PaBeHCTBO CHII, BOSHUKAIOIIMX B PE3YJIHTATE B3aUMOICHCTBUS TEIL.

N3mepenne macc 1o B3auMoIHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOIBEME U NAJICHUU.

[{eHTpoOEKHBIE MEXAaHU3MBI.

CpaBHEHHE CUII TPEHUS TOKOS, KAUE€HUS U CKOJIbKEHUSI.

Yuenuueckuit sxkcnepumenm, nabopamopmuvie pabomot, npaKmukKym.

H3mepeHne paBHOACHCTBYIOIICH CHIT TIPHU IBMKEHUHU OpycKa M0 HAKJIOHHOW MIOCKOCTH.

[IpoBepka THUMOTE3BI O HE3aBUCUMOCTH BPEMEHH JBIKCHHS OpycKa IO HAKJIOHHOU
MJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.

WccnenoBanue 3aBUCHUMOCTH CHJI YOPYTOCTH, BO3HHKAIOIIUX B MPYXHHE U PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

N3yuenune nBUKEHUS CUCTEMBI TeJl, CBI3aHHBIX HUTHIO, IEPEKUHYTOU uepe3 JETKUi OJIOK.

W3mepenune ko3 duirienTa TpeHusl Mo BETUYUHE YII0BOr0 Kod((dullneHTa 3aBUCUMOCTH
Fu(N).

HccnenoBanue MABMXKEHHUS Opycka TIO HAKJIOHHOW TUIOCKOCTH C TEpEeMEHHBIM
KO3 (HUILIUEHTOM TPEHHUSL.



W3y4eHne nBUKEHUS IPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHOo TBEpHOE Teno. IlocTynarenbHoe M BpallaTesIbHOE JBM)KEHUE TBEPAOTO Teja.
MoOMEHT cuiibl OTHOCHUTENBHO ocu BpaieHus. [lnedo cumpl. CroxeHue cuil, IPUIOKEHHBIX K
TBEpAOMY Teny. LleHTp Tskectu Tena.

VYcnoBust paBHOBeCUs TBEPAOTO TeA.

YcroitunBoe, HEYCTOMYHNBOE, OE3pa3InNUYHOEC PABHOBECHE.

TexHu4yeckue yCTpPOHMCTBA M TEXHOJIOTMYECKHUE IPOLIECCHI: KPOHIUTEHWH, CTPOUTEIIbHBIN
KpaH, peleryaTble KOHCTPYKIUH.

Hemoncmpayuu.

VYcioBus paBHOBECHS.

Bunael paBHOBeCHS.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

Hccnenoanue ycinoBuil paBHOBECUS TBEPAOTO TENA, UMEIOIIETO OCh BPALLICHUS.

KoHncTpynpoBanue KpOHIITEHHOB U pacy€T CUJI YIPYTOCTH.

N3yyenue ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOIIETO IJIOMIA(b ONIOPHI.

Tema 4. 3akonvl COXpanHeHun 6 MeXAHUKe.

HMMitynsC MaTepuaJbHOM TOYKH, CHCTEMBl MaTepUalbHbIX TOYeK. LleHTp Macc cucremsl
MaTepUaibHbIX TOYEeK. Teopema 0 JBUKEHUH LIEHTPA Macc.

MMITynbC CHIIBI M1 MU3MEHEHHUE UMITYJIbCa TENA.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE NBHXKEHUE.

MomeHT umnynsca MaTepuanbHOM TOukd. llpencraBieHne o coxpaHEHMM MOMEHTa
MMITYJIbCA B LIECHTPAJIBHBIX MOJIAX.

PaGoTta cuibpl Ha MajJoOM M Ha KOHEYHOM IepeMmelleHuH. ['paduyeckoe mpenacraBieHue
paboTHI CHUJIBI.

MOoOIIIHOCTh CHIIBL.

Kunerndeckass sHeprus MarepuaabHOM TOukH. Teopema 00 M3MEHEHMM KHHETUYECKOU
SHEPrUU MATEPUAIBHON TOUKH.

IToTeHumanpHple U HENOTEHIMANbHbIE CHibl. [loTeHnnanbHas >Heprus. [loTreHumanbHas
SHEprus ynpyro negopMHpOBaHHOW NpyxkuHbI. [loTeHIMalbHas SHEprus Teaa B OJHOPOJHOM
rpaBUTAMOHHOM IToJie. [loTeHnnanbHass SHEeprus Tena B TPAaBUTALIMOHHOM I10JI€ OJHOPOJHOIO
mapa (BHYTpHU U BHe 11apa). Bropast kocMuueckast CKopocTb. TpeThsi KocMU4ecKasi CKOPOCTb.

CBs3p paOOTHl HEMOTEHIMAIBHBIX CHJI C U3MEHEHUEM MEXaHWYECKOW SHEPrUu CHCTEMBI
TeN. 3aKOH COXPAaHEHHS] MEXaHUYECKOW YHEPTHUM.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHeHue bepHymu [Uisi MAEanbHOM J>KUIKOCTH KaK CIEACTBHE 3aKOHA COXPaHEHUs
MEXaHUYECKON YHEPTUU.

TexHu4ecKkue yCTpPOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: IBUKEHHE DPAKET, BOILOMET,
KONEp, NPYKUHHBIN MUCTOJIET, THPOCKOTI, (PUTYpHOE KaTaHUE Ha KOHbKAaX.

Hemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE nBUXKEHUE.

W3mepeHrie MOITHOCTH CHJIBI.

M3MeHeHue sHepruu Teja Mpyu COBEPIIEHUH PadOoThI.

B3anMHbIe npeBpanieHuss KMHETHYECKOW M MOTEHUHAJIBbHOM SHEPIruil NMpu JIEUCTBUM HA
TEJIO CHUJIBI TSKECTH U CHUIIBI YIIPYTOCTH.

CoxpaHeHHe YHEPTUU IPU CBOOOTHOM I3 /ICHHUMU.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomul, nPAKmMuKym.

N3mepenne ummysbca Tena o TOpMO3HOMY ITyTH.

W3mepenue cuiibl TATH, CKOPOCTH MOJIENTH 3JIEKTPOMOOUIISI U MOLITHOCTH CHIIBI TATH.

CpaBHeHUE U3MEHEHHS UMITYJIbCA Tela C UMITYJIBCOM CUJIBL.



HccenenoBanue coxpaHeHUsI UMITYJIbCA IIPU YIPYTOM B3aUMOJCHCTBHH.

W3mepeHre KHHETUYECKOM YHEPTUHU Tejla 110 TOPMO3HOMY ITyTH.

CpaBHeHUE U3MEHEHHS MOTEHINAIBHOM SHEPTUU IPY>KUHBI C pabOTON CHUIIBI TPEHUSI.

Omnpenenenne pabOThI CHIIBI TPEHUS TP IBUKECHUH TeJa M0 HAKJIOHHON TIOCKOCTH.

Pazgea 3. MoJsiekyJsipHasi pu3uKa 4 TEPMOAUHAMHUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOI Meopul.

OCHOBHBIE TOJIOKEHHS MOJEKYIsIpHO-KuHeTH4Yeckoil Teopun (MKT), ux omnbiTHOE
obocnoBanue. uddysus. bpoynosckoe nBmxeHue. XapakTep ABIKEHHS M B3aUMOACHUCTBUS
YyacTUIl BellecTBa. Moiesid CTpOSHUSI Ta30B, )KUIKOCTEH U TBEPBIX Tel U 0ObICHEHHE CBOMCTB
BEILIECTBA HA OCHOBE A3TUX Mojened. Macca u pasmepbl moliekyn (atomoB). KomuuecTBo
BewectBa. [locTostHHas ABoraapo.

TemoBoe paBHOBecue. Temmneparypa u crnocoObl €€ u3mepenus. lllkana temmeparyp
Lenbcus.

Mopnenp uneanbHOro ra3a B MOJIEKYJIIPHO-KMHETUUECKOM TEOPUH: YACTHIIBI Ta3a JBUKYTCS
Xa0THUYECKHU U HE B3aUMOJECHCTBYIOT JPYT C IPYTrOM.

['azoBbie 3akonbl. YpaBHeHue MenpaeneeBa—Knaneiipona. AOcCoNIOTHasE TeMIieparypa
(mkanma temmneparyp KensBuna). 3akon Jlamprona. M3omporecchl B HOealbHOM rase C
MOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. | 'paduueckoe nmpeacTaBieHne N30MPOLECCOB: U30TepMa,
u30Xxopa, nzodapa.

CBsi3p MEXJy JaBICHHMEM U CpEIHEH KHHETUYECKOW JHEprued NoCTynaTreabHOro
TEIUIOBOTO JBMIKEHHUS MOJIEKYJ HJAealbHOro Tra3a (OCHOBHOE YpaBHEHHME MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUU HJI€aTbHOIO Ira3a).

CBs3pb  aOCONIOTHOW  TemmepaTypbl TEPMOAMHAMHYECKOHW CHCTEMBI CO  CpedHei
KMHETUYECKOU dHEPruel MOCTYNATENbHOIO TEIIOBOTO ABUKEHUS €€ YaCTHII.

TexHuyeckue yCTpPOHCTBA U TEXHOJIOTMYECKHE TIPOIECCHl: TEPMOMETp, Oapomerp,
IIOJIy4eHUE HAHOMATEPHUAIIOB.

Hemoncmpayuu.

Mopnenu 1BUKEHUS 4acTHUI BEIIECTBA.

Mozens OpOyHOBCKOTO JBH)KEHUSI.

Buneoponuk ¢ 3anuchio peabHOro OpOyHOBCKOTO JIBUYKEHUSI.

Juddyzus xxuakoctet.

Mopens onbita LlTepHa.

[TputsxeHue MOJIEKyII.

Mopenu KpUCTAIIINYECKUX PEIIETOK.

HaGnronenue u uccnepoBaHie H30MpOLIECCOB.

Yuenuueckuit sxcnepumenm, naéopamopnuvie pabomul, npaKmuxym.

HccnenoBanue npouecca YCTaHOBJIEHUS TEMJIOBOIO PABHOBECHSI MPU TEINIOOOMEHE MEXTY
ropsi4eil ¥ XOJIOJHOM BOJOM.

N3yueHne H30TEpMHUUECKOro Ipolecca (PeKOMEHJIOBAHO MCIIOJIb30BaHuE LU(PPOBOH
nabopaTopun).

M3yuyenue n30X0pHOro Ipolecca.

N3ydenue nzobapHoOro mnpoiecca.

ITpoBepka ypaBHEHUS COCTOSTHUSI.

Tema 2. Tepmoounamuka. Tennogvie mawiunol.

TepMoguHamMuueckast (TH) cHucTema. 3ananue BHEILHUX YCIOBUU IS
TEPMOJIMHAMUYECKOM  CUCTeMbl. BHemHume w  BHyTpeHHue napameTpsl. Ilapamerpsl
TEPMOJMHAMHYECKON CUCTEMBI KaK CPEIHUE 3HAYEHUS BEIMYMH, ONMMCHIBAIOUINX €€ COCTOSHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.

Hynesoe nauano repmonnHaMuky. CaMONpon3BOJIbHAS PENTaKCcallUsl TEPMOIMHAMUYECKON
CHUCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mopnens uaceanpHOrO Tra3a B TEPMOJUHAMHMKE — CHUCTEMAa YpaBHEHUI: YypaBHEHHUE
MenneneeBa—KnaneiipoHa U BbIpaX€HUE JUIsI BHYTPEHHEW SHEPrUM. Y CIOBUS NPUMEHHMOCTH



9TOM MOJENM: HU3Kasg KOHLEHTpauusi YacTHIl, BBICOKME Temmeparypsl. BeipaxeHue mis
BHYTPEHHEN 3HEPTUH OJTHOATOMHOT'O M/I€aIbHOIO Ia3a.

KBazucrarnueckue 1 HECTATHUECKUE MPOLECCHI.

OnemenTapHas pabora B TepMOAMHAMUKE. Beruucinenue paboTsl 1o rpaduky mporecca Ha
pV-nuarpamme.

Tennonepenaya Kak crnocod HW3MEHEHHs BHYTPEHHEH SHEPruM TEpPMOJWHAMHYECKON
cuctembl 06e3 coBepieHus padoTsl. KoHBeKIUs, TEMIONPOBOJHOCTD, U3TyUCHHE.

KommmuectBo Ttemnorel. Tenno€émMkocTh Tena. YaenpHass W MOJSPHAs TEIUIOEMKOCTH
BelllecTBA. YpaBHeHUe Maliepa. YenbHas TeIIOoTa CropaHus ToluiMBa. Pacuér kommyecTBa
TEIUIOTHI NpH Terutonepenayue. [lonstue o0 annadaTHOM mporecce.

[lepBbliii 3akoH TepMoauHAMUKH. BHyTpenHss sHeprus. KomanuecTBo TemaoTsl u paboTa
KaK Mepbl U3MEHEHUS BHYTPEHHEN 3HEPIUH TEPMOAMHAMUUYECKON CUCTEMBI.

Bropoii 3akOoH TEpMOAMHAMHUKHU JUII PABHOBECHBIX IPOIECCOB: YEpe3 3aJaHHOE
PABHOBECHOE COCTOSIHUE TEPMOJUHAMHUYECKOW CHCTEMBI NMPOXOJUT EIMHCTBEHHas aauadaTta.
AOcomoTHas Temneparypa.

Bropoii 3ak0H TepMOJMHAMMKHU JIJIsl HEPABHOBECHBIX MPOIIECCOB: HEBO3MOXKHO IEpENaTh
TEIUIOTY OT Oojiee XONOJHOTO Tena K Oonee Harperomy 0e3 kommencauuu (Kmaysumyc).
HeoOpaTtumocTs IpUpOIHBIX IPOLECCOB.

[Tpuniune! aeiicTBus TenaoBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII. [{ukn Kapho.

DKOJIOTMYECKUE aCIEKThl MCIOJIb30BaHUs TEIJIOBBIX JBUraresneil. TeminoBoe 3arpsa3HeHue
OKPYKAIOILEH Cpebl.

TexHuueckne yCTpOHMCTBA U TEXHOJIOTMYECKUE IMPOLIECCHI: XOJIOAWIbHUK, KOHIULIUOHED,
JIU3EIbHBIA W KapOIOpAaTOpPHBIM JBUraTenu, mapoBas TypOWHA, NOJYyYEHUE CBEPXHU3KHUX
TEMIIepaTyp, YTWUJIU3ALMS «TEIUIOBBIX» OTXOJOB C UCIOJIb30BAHUEM TEIUIOBOIO HAcoca,
yTUIIM3aLKsg OMOOPraHNYECKOIro TOIIMBA AJIsl BBIPAOOTKU «TEIIOBOW U 3JIE€KTPOIHEPTUH.

Hemoncmpayuu.

W3meHeHne TemnepaTypsl IPH a1nadaTHYeCcKOM paclIupEeHUH.

Bo3nyniHoe orauso.

CpaBHEeHHE YIEIBHBIX TEIJIOEMKOCTEH BEIIECTB.

CriocoObl U3MEHEHUs] BHYTPEHHEN SHEPTUU.

HccnenoBanue aguabaTHOTo mpoiiecca.

KoMmnbroTepHble MOAENH TETUIOBBIX JBUTaTENEH.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

N3mepenne yaenpHON TeIIOEMKOCTH.

HccnenoBanue npoliiecca OCThIBaHUS BEIIECTBA.

HccnenoBanue aanabaTHoro mporecca.

W3ydeHre B3aMMOCBSI3U SHEPTUM MEXKMOJIEKYJISIPHOTO B3aUMOJICHCTBUS U TEMIIEpaTyphl
KUIEHUS KUAKOCTEM.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoowvl.

[TapooOpa3zoBanue M KoHJAeHcauus. McmapeHue U KuUIleHHe. YJelbHas TeIwloTa
napooOpa3zoBaHusl.

Haceiiennsle ¥ HeHachbllleHHble mapbl. KadecTBeHHass 3aBUCUMOCTbh IUIOTHOCTH H
JaBJICHMsI HACBIIIEHHOIO Mapa OT TeMIEepaTyphbl, UX HE3aBUCUMOCTb OT 00bEMa HACHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPaTypbl KUIIEHUS OT JaBJIECHUS B KUJKOCTH.

BnaxnocTs Bo3ayxa. AGCOIIOTHAS M OTHOCUTEIbHAS BIAXKHOCTb.

Tsépnoe teno. Kpucrammmueckue u amopdHbie Tesia. AHU30TPOIUS CBOMCTB KPUCTAJIOB.
[TnaBnenue u kpuctauuzanus. Y aenbHas TerioTa miaasienus. Cyomumanusi.

Hedopmaruu tBEpAoro Tema. Pactsbkenue u cxartwe. Chosur. Moayne HOwnra. Ilpemen

yrapyrux aedopmanui.



TennoBoe pacmMpeHne KUIKOCTEH U TBEPIBIX TN, 00BEMHOE M JIMHEWHOE pacIIupeHue.
AHTapMOHU3M TEIUIOBBIX KOJIEOAHMH YaCTHIl BEIIECTBA KaK MPUYMHA TEIUIOBOTO PACIIMPEHUs
Tes (Ha KAYeCTBEHHOM YpPOBHE).

[IpeoOpaszoBanue sHEPrUH B (Ha30BBIX MEPEXOIaX.

VYpaBHEHHE TEIJIOBOr0 OanaHca.

[ToBepxHOocTHOE HaTshKeHHE. K03(pPUIMEHT MOBEpXHOCTHOTO HATsbKeHUs. KaminspHbie
ABJIeHUs. JlaBieHue 1101 HCKPUBIEHHON OBEPXHOCTHIO xkuakoctu. @opmyia Jlamaca.

TexHuueckue yYCTpPOHCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: JKUIKHE KPUCTAIUIbI,
COBPEMEHHBIE MAaTEPHAJIBI.

Hemoncmpayuu.

TemnoBoe pacimmpeHue.

CBolicTBa HaCBIIEHHBIX [1aPOB.

Kunenne. Kunenue npu noHMXEHHOM JaBJICHUU.

W3mepeHue cuiibl NOBEPXHOCTHOTO HATSKEHUS.

OnBITHI C MBUIBHBIMH IUIEHKAMHU.

CmauuBanue.

KanuispHele sBIeHUS.

Mopnenn HEeHbIOTOHOBCKOM JKHUJIKOCTH.

Crioco0Ob! U3MepEeHUsI BIaKHOCTH.

HccenenoBanue HarpeBaHus U IUIABJICHUs KPUCTAIIMYECKOTO BELIECTBA.

Bunbr nedopmarnimii.

HaGurotenne Maibix aedopmaruii.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

N3yuenne 3aKOHOMEPHOCTEN UCIIAPEHUS KUAKOCTEM.

W3mepeHue yaeapHOM TEII0ThI IIJIaBICHUS JIbJA.

M3yyeHue CBOMCTB HACBIICHHBIX IIaPOB.

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

N3mepenne ko3P huiineHTa moBepXHOCTHOTO HATSHKEHHUS.

N3mepenune moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JieopMaIiii pe3uHOBOro o0pasla OT MPUIIOKEHHON K HEMY
CHJIBI.

Pa3nen 4. DaekTpoanHaMuka.

Tema 1. dnexmpuueckoe noe.

OnexTpuzanus Tea U e€ NposBICHUS. DIEKTpUUecKUil 3apsan. /[[Ba Buaa 31eKTpUUYECKUX
3apsaoB. IIpOBONHMKM, NHMINEKTPUKH W IOJYHNPOBOJHHUKH. DJIEMEHTApHBIA DJIEKTPUUECKUU
3aps. 3aKOH COXpaHEHUs 3JIEKTPUUECKOro 3apsija.

B3aumopeiictBue 3apanoB. Toueunslie 3apsabl. 3akoH Kyiona.

Onekrpuueckoe nojie. Ero aelicTBrue Ha 31€KTpUUECKUE 3apSbl.

Hanpsok€HHocTs  anexktpuueckoro moist. I[IpoGHbiit 3apsa. JluHum  Hanpsk€HHOCTH
aneKTprudeckoro nosst. OgHOPOIHOE IIAEKTPUUECKOE TTOJIE.

[ToTeHIManbHOCTh 2JIEKTPOCTATHUECKOTO MOJIsS. Pa3HOCTh NMOTEHLMANIOB M HaNpsKEHUE.
[ToreHuuanbHast ~ dHeprust  3apsga B OJEKTPOCTATHUECKOM  ITIOJIE. IToTenuman
IIEKTPOCTATUYECKOro Mouisd. CBsA3b HANpPsDKEHHOCTH MOJS M PAa3HOCTH IOTEHIMAIOB  JUIS
AIIEKTPOCTATUYECKOTO MOJIS (KaK OJHOPOIHOTO, TaK U HEOJHOPOIHOTO).

[TpyHIMI CynepnO3ULIUH IJIEKTPUUECKUX MOJIEH.

[Tone Toueunoro 3apsga. Ilome paBHOMepHO 3apsikeHHOW cdepbl. Ilone paBHOMEpHO
3apsbkeHHOro mo o6wémy mapa. I[lome paBHOMEpHO 3apsDKEHHOH OECKOHEYHOM IUIOCKOCTH.
KaptrHbl mMHMI HANPSy)KEHHOCTU ATUX TOJIEN M SKBUMIOTEHIIMATIBHBIX TOBEPXHOCTEN.

ITpoBOAHMKY B 3JIEKTPOCTATUYECKOM MOJIE. Y CIIOBHE PAaBHOBECHS 3apPs10B.

JIMPNEeKTPUKH B 3JIEKTPOCTATHYECKOM I0JI€E. J(M3neKkTpudeckas NpOHUIIaEMOCTh BEIIECTBA.

Kongencarop. DNEKTPOEMKOCTD KOHJIEHCaTopa. ONEeKTPOEMKOCTh  IIOCKOTO
KOH/JIEHCATOopa.



[TapannensHoe  coenMHeHHe  KOoHAeHcatopoB.  llocnmenoBaTenbHOE — cOeqUHEHHE
KOHJICHCATOPOB.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

JIBr>KeHUE 3apsiKEHHOW YaCTULIBI B OJTHOPOJHOM 3JIEKTPUUYECKOM IOJIE.

TexHu4eckue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AJIEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE 3JIEKTPONPHOOPOB, KOHAEHCATOPHI, TE€HEPATOp
Ban ne I'paada.

Hemoncmpayuu.

VY CeTpoicTBO U MPUHITUIT AEHCTBUS AJIEKTPOMETPA.

DNEKTPUUECKOE MOJIE 3apyKEHHBIX IIaPUKOB.

DIIEKTPUYECKOE TT0JIE€ IBYX 3aPsKEHHBIX IIJIACTHH.

Monens anekTpocraTudeckoro reaeparopa (Ban ne 'paada).

[IpoBOIHUKY B AJIEKTPUYECKOM I10JIE.

DneKTpocTaTUUeCcKast 3allluTa.

VYceTpoicTBO U IeCTBUE KOHAEHCATOPA MTOCTOSTHHOM U MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  3JIEKTPOEMKOCTM IUIOCKOTO KOHJIEHCaTopa OT IUIOMIaJu IUIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUYECKON MPOHUIIAEMOCTH.

DHeprus MEKTPUYECKOTr0 MOJIsl 3apsyKEHHOT0 KOHAEHCATopa.

3apska ¥ pa3psiika KOHAEHCAaTopa Yepe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

OueHka cu1 B3auMOJECHCTBUA 3apsKEHHBIX TE.

Habumronenne npeBpaltieHus: 3HEPIUU 3apsyKEHHOr0 KOHJIEHCATOpa B DHEPIHI0 MU3IYyUYCHUS
CBETOAMO/IA.

W3ydeHne npoTekaHus TOKa B LIETIH, COJIEprKallel KOHIeH caTop.

Pacnpenenenne pa3HOCTH MOTEHIMANIOB (HAmpsDKEHHs) TpPU  I[OCIEJOBATEIbHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue pa3psiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlil 31eKmpuydecKuili mox.

Cuiia Toka. [1oCTOSIHHBIN TOK.

VYcnoBus CymiecTBOBaHMSI IOCTOSHHOTO —AJIEKTpUYECKOro Toka. MCTOyHMKM —ToOKa.
Hanpsoxkenue U u OJ1C €.

3axon OMa a1 yyacTKa LemnHu.

DIIEKTPUUYECKOE COPOTUBIIEHHE. 3aBUCUMOCTh COITPOTUBIIEHUSI OJJHOPOJHOTO IIPOBOJHUKA
OT €ro JUIMHBI U IJIOUIa/Id MOTIEPEYHOr0 CEeUeHUsl. Y 1eJIbHOE CONPOTHUBIIEHUE BEILIECTBA.

[locnenoBarenbHOE, NapalieIbHOE, CMEUNIAHHOE COEAMHEHUE MPOBOJAHHMKOB. Pacuér
pa3BeTBIAEHHBIX deKkTpudeckux 1enei. [Ipasuna Kupxroda.

Pabota snekrpuueckoro Toka. 3akoH J[xoyns—Jlenna.

MOoIIHOCTb 3JEKTPUUECKOT0 TOKA. TerioBasi MOLHOCTD, BbIIEsieMasi Ha PE3UCTOpeE.

OJIC u BHyTpEHHEE CONpPOTUBIECHUE MCTOYHMKA TOKa. 3akoH Owma il TOJHOU
(3aMKHYTO¥) 3JIeKTpUUYECKOM 11er. MOIIHOCTh NCTOYHHMKA ToKa. KOpOoTKOe 3aMbIKaHue.

KoHnneHncaTop B 11enu moCTOSTHHOTO TOKa.

TexHuueckue ycTpoWCTBa U TEXHOJOTHMYECKHE IPOILIECChl: aMIepMeTp, BOJIbTMETP,
peocTar, CYETUHUK FIEKTPUUECKOM SHEPTUH.

Hemoncmpayuu.

W3mepenne cuiibl TOKa U HapsHKEHUSL.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKa OT HANpPsDKEHHs] ISl PE3UCTOpA, JIaMIlbl
HaKaJIUBaHUs U CBETOIMO/IA.

3aBUCHMOCTH COTIPOTHBIICHUS MIJIMHIPUYECKUX TPOBOJHUKOB OT JUIMHBI, TUIOIIAJN
MONEPEYHOI0 CEYEHUsI U MaTepHaa.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKa OT COINPOTUBJICHHUS TMPH IOCTOSHHOM
HaIpsKECHUU.



[Ipamoe u3mepenue D/IC. KopoTkoe 3aMblKaHWE TajlbBAaHUYECKOTO 3JIEMEHTa U OLICHKA
BHYTPEHHETO COMPOTUBIICHUS.

Cnioco0ObI coeMHEHUsT UCTOYHUKOB Toka, DJIC GaTapeid.

HccnenoBanue pa3HOCTH TOTEHIIMAIIOB MEK/Y [TOJIFOCAMU HCTOYHUKA TOKA OT CHJIBI TOKA B
LEIH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuxym.

HccenenoBanue CMENIAHHOTO COEMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COMPOTUBICHUS TPOBOTHUKOB.

HccenenoBanue 3aBUCUMOCTH CUJIBI TOKA OT HAIPSDKEHUS IS JIaMITbl HAKAJIUBAHUSA.

VBenuueHue npezeia u3MepeHus amnepMmerpa (BoIbTMETPA).

N3mepenne 3/]C 1 BHYTpEHHETO CONPOTUBIICHUS] ICTOYHUKA TOKA.

Hccnenosanue 3aBucumoctu D/[C ranbBaHMUECKOI0 JIEMEHTA OT BPEMEHU IIPU KOPOTKOM
3aMBbIKaHUU.

HccnenoBanue pa3HOCTH TOTEHIIMAIOB MEK/Y [TOJIFOCAMU HCTOYHUKA TOKA OT CUJIBI TOKA B
LEIH.

HccnenoBanue 3aBUCMMOCTH TI0JIE3HON MOLTHOCTY UCTOYHMKA TOKA OT CUJIbI TOKA.

Tema 3. Toku 6 paznuunvlx cpeoax.

DJNeKTpUUYecKas: TPOBOJUMOCTh PA3JIUYHBIX BEHIECTB. JEKTPOHHAS MPOBOJIUMOCTH
TBEPABIX  METAUIOB.  3aBUCUMOCTb  CONpPOTHBJIEHUS  METAUIOB  OT  TEMIEpaTyphl.
CBepXnpoBOIUMOCTb.

DJIEeKTpUUYECKHI TOK B Bakyyme. CBOKCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonympoBonuuku. CoOCTBEHHass W TPUMECHas MPOBOJUMOCTh TOJYIPOBOIHUKOB.
CsoticTBa p—Nn-nepexona. [lonynpoBoJHUKOBBIE TPHUOOPHI.

DNEKTPUYECKUH TOK B AJIEKTPOJIUTAX. DJIEKTPOIUTUYECKAs AUCCOLMALMS. DIEKTPOIU3.
3akonbl Dapazes A 3IEKTPOIIN3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOATENbHBIM M HECAMOCTOSATEIbHBIA pa3psl.
Pa3znuuHble TUIIBI CaMOCTOSTENBHOTO pa3psiaa. Monnus. [lna3ma.

TexHu4yeckne YCTpPOWCTBA U TMPAKTHUYECKOE MPUMEHEHWE: Ta30pa3psIHbIE JIaMIIbI,
AIIEKTPOHHO-JIy4eBasi TPyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: AUOMA, TPAH3UCTOP, (OTOAUOM,
CBETOAMOJI, TaJlbBaHWKAa, paQUHUPOBAHUE MU, BHIIJIABKA QJIIOMUHUS, DJIEKTPOHHAs
MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCUMOCTh COMPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOJIUTOB.

3akoHsl 3nekTponnsza dapanes.

M ckpoBo# pa3psa U NPOBOAMMOCTh BO3yXa.

CpaBHeHHME TPOBOJUMOCTH METAIIJIOB U TOJYIPOBOJHUKOB.

OaHOCTOPOHHSIS MPOBOJIUMOCTD JTUOJIA.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

Hab6monenue anexrpomnusa.

N3mepenue 3apsaa 0JHOBAJIEHTHOTO HOHA.

HccnenoBaHue 3aBUCMMOCTH COMTPOTUBIIEHUS] TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKHU AUOJA.

Du3n4ecKuil MPaKTUKYM.

Cnioco0bl u3MepeHus: pU3NUEeCKUX BEWYUH C MCIOIH30BAaHHEM aHAIOTOBBIX M ITU(POBBIX
W3MEPUTEIIBHBIX TPUOOPOB U  KOMIIBIOTEPHBIX JATYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCUTEIIbHBIE  TOTPEIIHOCTH  M3MepeHud  ¢usnueckux BenuyuH. OIlEHKa TpaHUI
MTOTPEUIHOCTEM.

[TpoBeneHNe KOCBEHHBIX H3MEPEHUIA, CCIICIOBAHHM 3aBUCUMOCTEN (DU3HUECKUX BEIHYHUH,
MPOBEpPKa TPEAJIOKEHHBIX TUIOTE3 (BBIOOp M3 padOT, OMHUCAHHBIX B TEMATHYECKUX pa3jenax
«Y4eHNYECKHI KCTIEPUMEHT, J1a00paTOpHbIE PaOOTHI, TPAKTHUKYM)).

MexnpeameTHbie CBSI3H.



N3yuenune kypca ¢usznku yriayoséHHoro ypoHs B 10 Kjacce OCymeCTBISETCS C y4€TOM
COJIepKATENbHBIX MEXIIPEIMETHBIX CBSI3ed C KypcaMd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpauu ¥ TEXHOJIOTHU.

MesicnpeOmemuvie nOHAMUA, C6A3AHHbIE C U3YUEHUEM  MEMO008 HAYYHO20
nO3HAHUA: SBICHUE, HAy4yHbIA (QakT, Tumnoresa, (u3nueckas BeJIWYUHA, 3aKOH, TEOpus,
HAOJII0JIEHUE, SKCIIEPUMEHT, MOJAEIUPOBAHUE, MOJENb, U3MEPEHHUE, MOIPEIIHOCTH U3MEPEHUH,
U3MEpUTENIbHbIE TPUOOPDI, HUPPOBas 1a00paTOpusL.

Mamemamuka: peniecHue CHUCTeMbl ypaBHeHuW. JluneiltHas Qynkums, mnapadona,
runep6ona, ux rpaduku u cBoiicta. Tpuronomerpuyeckue GyHKIMN: CHHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO. BEKTOpBI M HX MPOEKIUH Ha OCU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

Buonozua: mexanuueckoe IBM)KEHUE B JKHMBOM mpupone, auddysus, ocMoc, Terioo0MeH
JKUBBIX ~ OpPraHM3MOB, TEIUIOBOE  3arps3HEHHE  OKpYXKaromlel  cpeabl,  yTUIM3alus
OMOOpPraHMYECKOro TOIJIMBA JJISl BBIPAOOTKH «TEIUIOBOW» M 3JIEKTPOIHEPTUH, TOBEPXHOCTHOE
HATSDKEHHE U KallWJUIPHBIC SIBJICHUSI B IPUPOJIE, FIEKTPUUYECKUE SIBJICHUS B )KUBOM MPUpPOJE.

Xumusa: TUCKPETHOE CTPOCHHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BELIECTBA,
MOJIIpHas Macca, MoJy4eHrne HaHOMAaTepHUaIoB, TEIJIOBbIE CBOMCTBA TBEPABIX TEN, KUJKOCTEH U
ra3oB, JKUJKWE KPHUCTAUIbl, DJJIEKTPUUECKHE CBOMCTBA METAJJIOB, 3JIEKTPOIUTHYECKAs
JUCCOLIMAINS, TaIbBAaHUKA, SJICKTPOHHAS MUKPOCKOIIHS.

T'eozpaghus: BnaxxHOCTb BO3/yXa, BETPbl, 0APOMETP, TEPMOMETP.

Texnonozua: npeodbpa3oBaHre IBUKEHHUH C UCIOIH30BAHUEM MEXaHHU3MOB, YUET CYXOro U
KUJAKOTO TPEHUsT B TEXHUKE, CTAaTUYECKUE KOHCTPYKUMM (KPOHIITEHWH, peuéryaThie
KOHCTPYKIIUH), UCTIOJIb30BaHNE 3aKOHOB COXPAHEHHSI MEXaHUKH B TEXHUKE (TUPOCKOI, BOJIOMET
U JIpyTue), ABUraTellb BHYTPEHHETO CropaHus, mapoBas TypOWHA, OBITOBOW XOJIOJWJIBHUK,
KOHIWIIMOHEP, TEXHOJOTUU IIOJIyY€HUs COBPEMEHHBIX MaTepuajioB, B TOM 4YHCIE
HAaHOMATEepHaJloB, M  HAHOTEXHOJOIMM,  JJEKTPOCTaTHYecKas  3allluTa,  3a3eMJICHUE
AIEKTPONPUOOPOB, ra30pa3psIHbIEC JaMIIbl, TOTYIPOBOJHUKOBBIEC TPHUOOPHI, FraIbBAHHUKA.

11 KJIACC

Pa3nen 4. DaekTpoauHaMuka.

Tema 4. Maznummnoe none.

B3anMopneicTBre NMOCTOSHHBIX MAarHUTOB M INPOBOJHMKOB C TOKOM. MarmurtHoe more.
Bekrop MarHuTHOM MHAyKUMH. [IprHIMI Cyliepno3uiMy MarHUTHBIX NOJIEH. JIMHUKM MarHUTHON
WHIYKITUU.

MarautHoe ToJie MPOBOAHHKA C TOKOM (TPSMOTO MPOBOJHHUKA, KATYIIKH U KPYrOBOTO
BUTKa). OnbIT Dpcrena.

Cuita AMniepa, e€ HanpaBJIEHUE U MOJYJIb.

Cuna JlopeHna, e€ HampaBJeHHE M MOAYJb. JIBUKEHUE 3apsHKEHHOM YacTUIIBI B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenua.

MarnutHoe nose B Bemectse. PeppoMarHeTHKH, Mapa- U THAMAarHeTUKH.

TexHuueckue yCTpOICTBA M TEXHOJIOTMUYECKUE IIPOLIECCHI: NPUMEHEHHE IOCTOSHHBIX
MarHuToB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTpoJABHUraTesb SKkoOu, yCKOpUTEIu
AJIEeMEHTAapHbBIX YaCTHII.

Hemoncmpayuu.

KaptuHa nuHMII MHAYKIIME MarHUTHOTO TIONS TOJOCOBOTO U TOJKOBOOOPAa3HOTO
MOCTOSTHHBIX MarHUTOB.

Kaptuna nuHMIA MarHUTHOM WHAYKIMU TMOJS JUIMHHOTO MPSMOTO MPOBOJAHHUKA U
3aMKHYTOTO KOJIBIIEBOTO IIPOBOJHUKA, KATYIIKHA C TOKOM.

B3anmopencTere 1ByX IPOBOAHUKOB C TOKOM.

Cwta Ammepa.

[ericrBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

Habmroienue nBH>KeHUs y4yKa 3JIEKTPOHOB B MAarHUTHOM TIOJI€.



[TpuHIMN neHCTBUS AIIEKTPOM3MEPUTENILHOTO IPUOOPA MAarHUTONIEKTPHUUECKONH CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomul, npaKmuKym.

HccnenoBanre MarHUTHOTO TOJISL IOCTOSTHHBIX MArHUTOB.

HccnenoBanue CBOWCTB (heppOMarHeTHKOB.

HccnenoBanue JeMCTBUSA OCTOSIHHOIO MarHATa Ha paMKy C TOKOM.

N3mepenue cuinbl AMiepa.

W3y4eHne 3aBUCUMOCTH CHJIbI AMIIEPA OT CHJIBI TOKA.

Onpenenenne MarHUTHOM MHIYKIIMU HA OCHOBE M3MEPEHUS CUJIbI AMIIepa.

Tema 5. DnexmpomacHumnan uHOYKYuUs.

SBnenue 3neKTpoMarHUTHOM MHAYKUMU. IloTok BekTOopa MarHuTHOM uMHAaykiuu. I/C
MHAYKIMH. 3aKOH 3JIEKTPOMarHUTHOM uHAyKunn Papanes. BuxpeBoe 3IIEKTpUYECKOE MOJIE.
Toxku dyko.

O/1C nHayKIMK B IPOBOAHUKE, IBHKYILEMCS B OTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

WunykruBHocTh. Karymka MHIYKTMBHOCTM B LENU IIOCTOSHHOIO TOKa. SIBineHue
camounaykiuu. 9J1C caMOMHAYKIUY.

OHeprus MarHUTHOT'O TOJIS KaTYIIKU C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue ycTponucTBa U TEXHOJIOTHUYECKUE IPOLECCHI: MHAYKIIMOHHAS T1€4b, COJICHOU],
3allUTa OT AJIEKTPU3ALUU TeJl IPU JBUKEHUHU B MArHUTHOM I10JI€ 3E€MIIH.

Hemoncmpayuu.

Habumronenue sBneHMs 3J€KTPOMarHUTHON UHTYKIIUH.

Hccnenoanne 3aBucumoctd OJ[C MHIYKIMM OT CKOPOCTH HW3MEHEHUS MAarHUTHOTO
MOTOKaA.

[TpaBuio Jlenna.

[Tanenne marauTa B aJIIlOMUHUAEBON (MEHOW) TpyOe.

SIBieHME CAMOMHIYKIIMH.

Uccnenosanue 3aBucumoct DJIC caMOMHAYKIIMUA OT CKOPOCTH M3MEHEHUS! CHJIBI TOKa B
LENH.

Yuenuueckuit sxcnepumenm, nabopamopusie padomol, RPAKMUKYM.

HccnenoBanue sABJIEHUS JIEKTPOMArHUTHONW MHAYKIIHH.

Omnpenenenne HHAYKIMA BUXPEBOTO MarHUTHOTO TIOJISI.

HccnenoBanue sBJIEHUS CAMOUHYKIUH.

COopka Mo/ieNn AIEKTPOMArHUTHOTO T€HEPATOpa.

Paznea S. KosieOanus 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarenbHas cucrema. CBOOOAHbBIE KOTEOAHMS.

['apmonnueckue  konebanuss.  KuHemarnueckoe M JUHAMHYECKOE  OIKCAHUE.
OHepreTuyeckoe ONHMCaHUE (3aKOH  COXpaHEHUS  MeXaHH4ecKoll sHepruu). BriBon
JUHAMHYECKOTO ONMCAHUS TapMOHMYECKHX KOJIe0aHMM W3 WX DHEPreTUYecKoro u
KMHEMAaTUYECKOTO OIMCAHMS.

AMmmutyaa u ¢aza xonedanuil. CBA3b aMIUIUTYbl KOJeOaHU MCXOAHOW BEITUYMHBI C
aMIUTUTYAaMHU KOJIeOaHu# e€ CKOPOCTH M YCKOPEHHSI.

[Tepuoxn u yactora konebanuii. [leproa Maabix cBOOOTHBIX KOJEOAHUNH MaTeMaTHYECKOTO
MmasiTHUKA. [lepuos cBOOOAHBIX KOJIEOAHUH NPYKUHHOTO MAasSTHUKA.

[TonsiTue o 3aTyxaromux Konebanusx. Boinyxaennsle konebanus. Pesonanc. PezonancHas
KpHBas. BiusiHue 3aTyxaHus Ha BUJ pe30HAHCHON KPUBOM. ABTOKOJIEOaHMS.

TexHuuyeckne ycTpoWcTBa M TEXHOJOTHMYECKHE IPOILIECChl: METPOHOM, Yachl, Kadelw,
MY3bIKaJIbHble HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuch Kojae0aTeNbHOrO ABHKEHHMS.

Habmroienue He3aBUCUMOCTH NEpHOa MaJibIX KoJlieOaHU rpy3a Ha HUTU OT aMIUIUTY/bI.



HccnenoBanue 3aTyxammux KojieOaHUN M 3aBUCUMOCTH TeprUoaa CBOOOIHBIX KOJIeOaHMIA
OT CONPOTHUBJICHUS.

HccnenoBanne kosnebaHWil Tpy3a Ha MAacCCHUBHOM NpPYXHHE C IENbl0 (HOPMUPOBAHUS
npeCTaBICHU 00 HeaTbHONU MOJIENU MPYKMHHOTO MasiTHUKA.

3aKOH COXpaHEeHMsI SHEPTUU IpU KoieOaHusX rpy3a Ha MpYyKUHE.

HccnenoBanue BEIHYKICHHBIX KOJICOaHUH.

Habmroienue pesonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3mepenue nepuoia cBOOOAHBIX KOJIeOaHUN HUTSIHOTO U IPY>KUHHOTO MasiTHUKOB.

M3yueHne 3aKOHOB JBM)KECHUS TeJla B X0Jie KoeOaHui Ha yIIPyroM IOBeECe.

N3yueHue ABUKEHUS HUTIHOIO MASITHUKA.

[TpeoOpa3zoBaHue 3HEPTUH B IPYKUHHOM MasITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXalONINX KoieOaHuH.

HccnenoBanue BEIHYKICHHBIX KOJICOAHUH.

Tema 2. Dnexmpomaznummnoie Koiebanus.

Konebarenbublii koHTYp. CBOOOAHBIE DSJIEKTPOMArHUTHBIE KOJEOAaHUS B HJICATBHOM
kosnebatenbHOM KOHType. Popmyna Tomcona. CBsA3b aMIUIUTYIbl 3apsaja KOHAEHcaTopa C
aMIUIUTY/I0M CUJIBI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpaHEeHHsI SHEPTUU B UI€aTbHOM KOJIeOaTeIbHOM KOHTYpE.

3aryxamolue 3JeKTPOMarHUTHbIE KoJieOaHUsl. BBIHYXJIEHHbIE 3JIEKTPOMAarHUTHbBIE
KoJie0aHusl.

[TepemenHbIil TOK. MOIIHOCTE MEPEMEHHOIO TOKAa. AMIUIUTYAHOE U JIEHCTBYIOIIEE
3HAYEHHUE CHUJIbI TOKA U HAIIPSHKEHUSI TIPU Pa3IndHON popMe 3aBUCUMOCTH MEPEMEHHOTO TOKA OT
BPEMEHH.

CunycouaaibHblid IEpEMEHHBIN TOK. Pe3nucTop, KOHAEeHCATOp M KATyIIKa UHAYKTUBHOCTH
B LIENI CHHYCOMIAJILHOIO IIEPEMEHHOI0 TOKa. Pe30HaHC TOKOB. Pe3oHaHC HanpsKeHU.

Wneanwvubiii Tpanchopmarop. [IpousBonctBo, nepeaaya U moTpeliIeHUE SIEKTPUUECKOM
SHEPIHH.

OKOJIOTUYECKUE PUCKU TIPU IPOU3BOACTBE 3JIEKTpodHEpruu. KynbTypa Hcronb30BaHMs
AIEKTPOIHEPTUU B MOBCEAHEBHOM )KU3HH.

TexHnueckne ycTpolWcTBa M TEXHOJOTMYECKHE TPOLECCHI: IEKTPUYECKUH 3BOHOK,
reHepaTop NepPEeMEHHOr0 TOKa, JINHUU 3JIeKTpoIiepeiay.

Hemoncmpavyuu.

CBOOOIHBIE NEKTPOMArHUTHbIE KOJIeOaHusI.

3aBUCUMOCTh YaCTOTHI CBOOOJHBIX KOJI€OaHUN OT MHIYKTUBHOCTHU U EMKOCTH KOHTYpA.

OcuunorpamMMsl 3J1IEKTPOMarHUTHBIX KOJIEOAHUH.

['eHepaTop He3aTyXaroIKX IEKTPOMAarHUTHBIX KOJIeOaHUH.

Monenb 31eKTpOMarHUTHOTO TeHepaTopa.

BbIHYX1eHHbIE CHHYCOMIANIbHBIE KOJIEOaHNUS.

Pesucrop, karymika UHIYKTUBHOCTH U KOH/IEHCATOP B IIENH IEPEMEHHOTO TOKA.

Pe3onaHc mpu mociae10BaTENIbHOM COEIMHEHUHM PE3UCTOPA, KATYIIKM WHAYKTHUBHOCTH U
KOHJIEHCATOpA.

VYCTpoiicTBO M MPUHIIMIT AEUCTBHS TpaHchopMaTopa.

Mosienb TUHUY 3IIEKTpOIIepe1adH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

Nzyuenune tpanchopmaropa.

HccnenoBanne NEepeEMEHHOIO TOKAa 4Yepe3 MOCIIEN0BATENBHO COECAUHEHHBIE KOHIEHCATOP,
KaTyILKY U PE3UCTOP.

HabmioneHue 31eKTpoMarHuTHOTO pe30HaHca.

Hccnenoanue padoThl HICTOYHUKOB CBETA B LIETIH [IEPEMEHHOI0 TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazHUMHbIE 60IHbL.



MexaHnyeckue BOJIHBI, YCIOBHSI UX pacmpocTpaHeHus. [lomepedynble W MpoJOJIbHBIE
BoJIHBL. Ilepuon, ckopocTs pacnpocTpaHeHHs M AjduHa BOJIHBL. CBOICTBA MEXAHWYECKUX BOJIH:
OTpakeHHe, IpeJoMiieHue, HTeppepeHus U TudpaKius.

3Byk. CxopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[IIymoBoe 3arpsi3HEHHE OKPYKAIOIICH Cpeibl.

ONEKTPOMarHUTHHIE BOJHBI. Y CIIOBUS HM3JIy4EHMsI 3JIEKTPOMArHUTHBIX BOJIH. B3anmHas
OpHUEHTAIMS BEKTOPOB B 3JIEKTPOMArHUTHOMN BOJIHE.

CBolicTBa  3JIEKTPOMAarHUTHBIX  BOJIH:  OTPaXEHHE, NPEJIOMIICHUE, MOJspU3aLus,
uHTephepeHIus U TudpaKius.

[IIkana 31€KTPOMArHUTHBIX BOJH. IIprMeHEHHe 3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

IIpuHIMIIBI pagnOCBA3U U TeneBuaeHus. Pagnonokanusi.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHuueckue yCTpoilcTBa M IPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
pamap, paauoONpUEMHHK, TeNeBU30p, aHTeHHa, Tenedon, CBY-neub, yibTpa3ByKoBas
JUArHOCTHKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTIEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

Koneo6:mromieecs Teno Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIe€OaHUI.

Habmroienue otpaskeHus U MpeioMIICHHS] MEXaHUUYECKHUX BOJIH.

Habmonenue natepdepeHnny 1 Tuppakind MEXaHUYECKHX BOJIH.

AKyCTHYECKUI PE30HAHC.

CBolicTBa yabTpa3ByKa U €ro NIpUMEHEHHUE.

Habmtoienue CcBS3M TPOMKOCTH 3BYKa M BBICOTBI TOHAa C aMIUIMUTYAOH M YacTOTOMN
KOJICOAHUH.

HccnenoBanne CBOWCTB  DIIEKTPOMATrHUTHBIX  BOJIH:  OTpPaXXEHHE, MpelOMIICHUE,
noJisipu3anus, 1udpakuus, HHTepepeHIns.

OO0HapyxeHne HH(PPaKpacHOTo U YIbTPa(pHUOIETOBOIO U3ITy4EHHH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3y4yeHne napaMeTpoB 3ByKOBOW BOJIHBI.

W3ydeHue pacripocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsamosinHETHOE pacpoCTpaHEHHE CBETa B OJHOpPOAHOUN cpene. JIyu cBera. ToueuHbii
MCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpakeHMs cBeTa. llocTpoeHue n300paxkeHUil B IJIOCKOM
3epkane. Chepruueckue 3epkaia.

[Ipenomnenune cBera. 3akOHBI TPENIOMJICHUST CBeTa. AOCONIOTHBIM  TOKa3aTelb
npenomiieHuss. OTHOCUTENBHBIN IOKa3aTenab INpeoMiieHHs. IoCTOSHCTBO 4acTOTHI cBeTa U
COOTHOILIEHHUE JUIMH BOJIH MPH IMEPEX0/ie MOHOXPOMATUYECKOrO0 CBETa Yepe3 IpaHully pasjena
JIBYX ONITUYECKUX CPEZ.

Xon nyueit B npusme. ucnepcus csera. CinoxHbIi cocTaB Oesnoro cBera. LIBer.

ITontHOE BHyTpeHHEe oTpakeHue. IIpenenbHblil yroi MoJIHOro BHYTPEHHETO OTPAKEHUSI.

Cobupatomue u pacceuBaroniue JuH3bL. ToHkas mnuH3a. DOKYyCHOE paccTOosHHUE U
ONTHYECKasl CHUja TOHKOM JMH3BI. 3aBUCUMOCTH (DOKYCHOTO PACCTOSHHUS TOHKOH cepudeckoi
JIMH3BI OT €€ TeOMETPUU U OTHOCUTENILHOTO MOKa3aTesl IPeIoMIICHUS.

dopmyiia TOHKOH JIMH3BL. Y BEIUYEHUE, JaBAEMOE JIMH30M.

Xoza nyda, IpoUIeIIero JUH3Y M0 MPOU3BOIbHBIM YIJIOM K €€ TJIaBHOIM ONTUYECKOM OCH.
[Toctpoenue n300pakeHui TOUYKH " oTpe3Ka psIMOH B coOMparomux
U pacCeUBAIOLIUX JMH3aX U UX CHCTEMaX.

Ontuueckue nmpudopsl. Paspermatomniast cnocoOHOCTh. [71a3 Kak onTHYecKast CUCTEMA.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKOU ONITHKH.



BonnoBass omnrmka. WaTepdepennms ceta. KorepeHTHbIE HCTOYHHMKH. Y CIIOBUSA
HaOJIIOIEHUST MAaKCUMYMOB M MHHMMYMOB B HMHTEP(QEPEHIMOHHON KapTUHE OT JBYX
KOT€pEHTHBIX UCTOUHUKOB. [IprMeps! kilaccuueckux HHTEPPEPEHIIUOHHBIX CXEM.

Hudpakuus cBera. JudpakmmonHas pemérka. YciaoBue HAOMIONCHHUS —TJIABHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHudyeckne yCTpPOHMCTBA M TEXHOJOTMYECKHUE IMPOLECChl: OYKH, JIyNa, IEPUCKOIL,
¢doroanmapar, MHUKPOCKOI, MPOSKIMOHHBIA ammapaT, MPOCBETICHHWE ONTHUKH, BOJIOKOHHAS
onTuka, TupaKuoHHAs PEeIETKA.

Hemoncmpayuu.

3aKOHBI OTPAXKEHUSI CBETA.

HccnenoBaHue pesioMIIEHUs CBETA.

Habmtoienue noaHoro BHyTpeHHEro oTpaxkeHus. MoJienb cBeToBo .

HccnenoBanue x0/1a CBETOBBIX ITYUYKOB YEPE3 IJIOCKONAPAIIENIbHYIO IUIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paKEHHM B JIMH3aX.

Mopenu MUKpOCKOIa, TEJIECKOIIA.

HabGnronenue naTepdEepeHIINN CBETA.

HabumroneHre 1BeTOB TOHKUX MJIEHOK.

Hab6nronenue nudpakuuu cBera.

N3yuenne qudpakinOHHON PEIIETKH.

Habmonenue nudpakiinoHHOTO CHEKTpa.

HabGmronenue qucnepcuu certa.

Habmroenue nosisipuszanuu cBera.

[TpumeHeHre NoaIpOUI0B ISl U3YUEHHUS] MEXaHUUYECKUX HAIPSKEHUH.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

N3mepenue nokasaresns NpeaoMIICHHs CTEKIIa.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSIHHSI OT BELIECTBA (Ha MPUMEPE KUIKUX
JIUH3).

N3mepenune poKyCHOT0 pacCTOSIHUS PACCEHBAIOIIUX JIMH3.

[Tonryuenue n300pakxeHNs B CUCTEME U3 INIOCKOTO 3epKajla U JIMH3bI.

[Tony4yenue n3o0paxeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpyrnpoBanue TeIecKONMMUYECKUX CHCTEM.

HaGnronenue nudpakunu, vHTEpHEpeHIUN U NOJSPU3ALUN CBETA.

W3ydeHue nonsipu3aluy CBeTa, OTPaXXEHHOTO OT MOBEPXHOCTHU JUAJIEKTPHKA.

N3yuenne naTepepeHIINN Ja3epHOro N3IyYeHUs Ha BYX LIEIAX.

Hab6mronenue nucniepcum.

HaGnronenue u uccnenoBanue AMPppakuOHHOTO CIEKTpa.

N3mepenne 1iMHbI CBETOBOM BOJIHBI.

[Tony4yeHue criekTpa U3MTydeHHs CBETOMOA IPU MOMOIIM AU(PAKIIMOHHON PeIIETKY.

Pa3nes 6. OcHOBBI cielUAJIBLHOM T€OPUU OTHOCUTEIbHOCTH.

['paHuIpl IPUMEHUMOCTH KJIACCMYECKONW MexaHMKHU. IlocTynaTel cnenuanbHOM TeopHuH
OTHOCHUTEJIbHOCTH.

[TpoctpancTBeHHO-BpeMeHHONH  uHTepBaji.  llpeoOpazoBanust  JlopeHma.  YcioBue
NPUYUHHOCTU. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMeljieHHEe BPEMEHH U COKpalleHue
JUTUHBL.

OHeprus U UMITYJIbC PENSATUBUCTCKON YaCTHUIIBI.

CBs13b Macchl C SHEPTUEN U UMITYJILCOM PEIATUBUCTCKOM YaCTHIIbl. DHEPIUs MOKOSL.

TexHuuyeckue ycTpoHCTBa M TEXHOJOTMUECKHUE IPOLIECCHI: CIIYTHUKOBBIE MPUEMHHKH,
YCKOPUTENHN 3apsSKEHHBIX YaCTHLI.

YyeHnueckui SKCIIEPUMEHT, JIabopaTOpHbIe Pa0OTHI, MPAKTUKYM.

OnpezneneHre UMIYNIbCAa M SHEPTHMM PEIATHUBUCTCKUX YacTUI] (1o (oTorpadgusM TpeKoB
3apsKEHHBIX YaCTHI] B MArHUTHOM TI0JIE).



Paznean 7. KBanTtoBas pusuka.

Tema 1. Kopnyckynapnuo-60110860i oyaiusm.

PaBHOBecHOE TeruioBOoe u3NydeHUE (M3NydyeHue aOCoNOTHO UEPHOro Tesa). 3aKoH
cMemenus Buna. ['unoresa [lnanka o kBaHTax.

®DOoTOHBI. DHEPTH U UMITYJILC (DOTOHA.

®otosdpdexr. Onbitel A. I'. CroneroBa. 3akonsl ¢porodddexra. YpaBHenue DUHIITEHHA
s potodrdekra. «KpacHas rpanuna» dpotodrddekra.

JlaBnenue cBera (B YacTHOCTHM, JaBJIEHUE CBETa Ha aOCOJIIOTHO IOMVIOMIAIOIIYID U
a0COJIIOTHO OTpakarolyto mosepxHoctsb). OnbiTel I1. H. JIeGenena.

BonHoBble cBoiicTBa yactull. Bomnel ne bpouns. [nuHa BoaHbI Ae bpoisid U pasmepsl
o0jacTu  JOKanu3alMM  JBWXKylIeiics dacTtuipl. KopmyckynspHO-BOJHOBOW — Tyaiu3M.
Judpakius 3JeKTPOHOB HAa KpUCTaIaX.

Cnenuduka uzmepenuii B Mukpomupe. CooTHOIIEHUsT HeonpenenéunocTe [ elizenoepra.

TexHUUecKnue yCTPOHCTBA M TEXHOJOTHYECKUE MPOIECCHl: CIEKTPOMETP, (POTOIIEMEHT,
dboTogaTuuk, TyHHEIbHBIH MUKPOCKOII, COJTHEUHast Oarapesi, CBeTOAHO/I.

Hemoncmpayuu.

®o1oa(deKT Ha YCTAaHOBKE C IMHKOBOH MJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO GoTorddexra.

HccenenoBanue 3aBUCUMOCTH COITPOTUBIICHUSI TOTYIIPOBOJAHUKOB OT OCBEILIEHHOCTH.

Cseroauo.

Conneunas 6arapes.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

Hccnenosanue poropesucropa.

N3mepenne noctossHHOM [Imanka Ha ocHOBe rccnenoBanus hotodddexra.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOAUO/T OT HAPSIKEHMUSL.

Tema 2. @usuka amoma.

OnBITHI MO UCCIIEIOBAHUIO cTpoeHus aToma. [lnanerapuas mozaens atoma Pesepdopaa.

[Toctynarel bopa. M3nyuenue u morusomeHne (GOTOHOB MpH MEpEXoie aroMa C OJHOTO
YPOBHS DHEPTMH HA JPYTOM.

Bunpei ciektpoB. CriekTp ypoBHEH 3HEPIUM aToOMa BOAOPOa.

CrnioHTaHHOE M BBIHY)KJEHHOE H3llyueHue cera. Jlasep.

TexHHUeCcKnEe YCTPOWCTBA M TEXHOJOTMYECKHE IMPOUECCH: CHEKTPaJIbHBIA aHAIU3
(criekTpockoI), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.

Hemoncmpayuu.

Monens onsita Pezepdopaa.

Habmronenne nuHelyaThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CUETYMKA MOHUZUPYIOIIUX YACTHII.

Omnpenenenne JUIMHBI BOJIHBI JIA3€PHOTO U3ITYYECHHUS.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

Habmronenue nuHeRvyaToro crexkTpa.

HccnenoBanue CeKTpa pa3peskeHHOTO aTOMapHOTO BOJOPOJA U MU3MEPEHHUE MOCTOSHHOM
PunGepra.

Tema 3. usuka amomHo20 A0Pa U I1EMEHMAPHBHIX YACHIUY,.

Hyxnonnas moxens snpa ['eitsenOepra—lBanenko. 3apsn sapa. MaccoBoe 4ucio sjpa.
N3oTomnsl.

PannoaktuBHOCTh. Anb(a-pacnag. DIEKTPOHHBIM W MO3UTPOHHBIN OeTa-pacman. ['amma-
U3ITyYEHHUE.

3aKOH paJuoaKTHBHOrO pacnafga. PaavoakTuBHble wu30TONmBI B mpupoae. CBolicTBa
VMOHM3UPYIOLIETO U3JIy4eHUs. BiusHue pagroakTHBHOCTH HA KUBbIE OpraHu3Mbl. ECTeCTBEHHBIN
¢dbon m3nyuenus. [lozumerpusi.

OHeprust cBSA3M HYKJIOHOB B sizipe. SnepHble cuitbl. JledekT Macchl spa.



SAnepupie peaknuu. Jlenenue wu cuHTE3 sAAep. SnmepHbie  peakTophl.  [IpoGiembr
YOPABISIEMOTO TEPMOSIIEPHOTO CHUHTE3a. KOJOTMUECKHE aCIeKThl pPa3BUTUS  SAECPHOU
SHEPIeTHUKHU.

Merozasl perucTpalvy U UCCIEA0BAHNS 3JIEMEHTAPHBIX YaCTHULL.

dyHIaMeHTAIbHbIE B3auMoOAeCTBUA. bapuoHbl, Me30HbBI U jenToHsl. IIpencraBienue o
CranpaptHoit mosienu. KBapk-ritooHHas MOJEIb a[pOHOB.

®usuka 3a npegenamu CtangapTHol Moaenu. TémHas MaTepust U TEMHAs! SHEPTHUsL.

EnuncTBO DM3Mveckoil KapTUHBI MUPA.

TexHuueckue ycTpocTBa M TEXHOJIOTMYECKUE MPOLECCHI: TO3UMETp, Kamepa BuibcoHa,
SJCPHBIA  PEAaKTOp, TEPMOSIEPHBIM peakTop, aroMHas OoM0a, MarHMUTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npaKmuxym.

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C MCIIOIB30BAHUEM JI03UMETPA.

Wzyuenue nornouieHus 0eTa-4acTUl] aTFOMUHHAEM.

Pa3nes 8. DiieMeHTBHI ACTPOHOMMH U ACTPO(PU3UKH.

Otanbl  pa3BuTUs  acTpoHoMuM. lIpuknagHoe M MUPOBO33PEHUYECKOE 3HAUEHHUE
actpoHoMuH. [IpUMEHUMOCTh 3aKOHOB (U3UKKA I OOBSCHEHUS MPHUPOJBI KOCMHYCCKHX
00BEKTOB.

Metonpl acTpoHOMUYeCcKUX HcciaenoBaHui. COBpEMEHHbIE ONTHUYECKHUE TEJIECKOIIbI,
paznoTeNeCKOMbl, BHEaTMOC(hepHasi acCTPOHOMHUSL.

Bun 3Bé€3anoro Heba. Co3Be3aust, spKue 3BE3/1bl, IJIAHETHI, X BUAUMOE JABH>KEHUE.

Conneynas cucrtema.

Comnnue. Conneunast akTuBHOCTh. McTounuk snepruu ComnHila v 3BE3/1.

3BE3/1bl, HX OCHOBHBIC XApaKTEpPUCTUKHU. Jluarpamma «CHEKTpajlbHBIA KJAcC —
CBETUMOCTB». 3BE3/Ibl TJIABHOM IOCJIE0BATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTb» JJIs
3BE3]1 TJIAaBHOW  IMOCJIEOBAaTEIbHOCTH. BHyTpeHHee crTpoenue 3BE34. CoOBpEMEHHbIE
MPEJICTaBICHUSI O MPOUCXO0XKIEHUH U 3BoMoIK CoJHIIa U 3BE3/. DTarbl )KU3HU 3BE3.

Muneunsiii [1yTs — Hama ["anaktuka. [lonoxenue u neuxxenue Connua B ['anaktuke. Tumsl
rajakTuk. Pagnoranaktuku u kBazapbl. UEpHbBIE ABIPHI B sIpax TajaKkTHK.

Bcenennas. Pacmmpenune Bceenennoil. 3akon Xa00ma. Pasberanme ramaktuk. Teopus
bonsmioro B3peiBa. PennkroBoe nznyyeHue.

MacmrabHas ctpykTypa Beenennoil. Meraranaktuka.

Hepewénnpie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue naonwooenus.

HabGmronennss 3B€3gHoro Heba  HEBOOPYXKEHHBIM  TJ1a30M € UCHOJIb30BAaHUEM
KOMIBIOTEPHBIX TMPWJIOKEHUNW I ONpeAeNieHUus] TOJOXKEHUS HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE co3Be3usi CeBEpHOro NOoylapust U spKue 3BE3/bl.

Habmtonenus B Teneckon JIyHbl, TIaHeT, TYMAaHHOCTEH M 3BE3THBIX CKOTIICHUH.

Du3n4ecKuil MPaKTUKYM.

Crnioco0bl u3MepeHus: pU3NUEeCKUX BEWYNH C MCIONIH30BAaHHEM aHAIOTOBBIX M ITU(POBBIX
W3MEPUTEIIbHBIX TPUOOPOB U  KOMITBIOTEPHBIX JAaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCUTENIbHBIE  TOTPEIIHOCTH  W3MepeHud  ¢usnueckux BenuyuH. OIlEeHKa TPaHUI
MTOTPEUIHOCTEM.

[TpoBeneHNEe KOCBEHHBIX H3MEPEHUIA, UCCIICIOBAHHM 3aBUCUMOCTEN (DU3HUECKUX BEIHYUH,
IIPOBEpKa MPENOKEHHBIX TMIOTe3 (BBIOOP M3 padOT, OMUCAHHBIX B TEMAaTHYECKUX pasjernax
«YUYeHNYECKHI SKCTIEPUMEHT, 1a00paTOpHbIe PaOOThI, TPAKTHKYM)).

O0o01marouiee moBTOpeHHUe.

O6o0mieHne ©  cHCTeMaTH3allds  COACpXaHWsl  pa3ienoB  Kypca «MexaHuKay,
«MonekynspHas ¢u3MKa U TEPMOJUHAMHKA», «DJIeKTpoauHamuKkay, «KoneOGaHus U BOJHBIY,
«OCHOBBI CIIEIUANBHOW TEOpPUM OTHOCHUTENbHOCTH», «KBaHTOBas Qu3nka», «IIEMEHTHI
ACTPOHOMHUHU U aCTPOPUIUKI.



Ponp ¢u3nkn W acTpOHOMHHM B SKOHOMHUYECKOW, TEXHOJOTUYECKOW, COIMAIBHOW U
THYECKON cdepax IeATETbHOCTH 4YeNOoBEeKa, poib M MecTo (U3UKM M aCTPOHOMHMHU B
COBPEMCHHOW HAay4YHOH KapTHMHE MHpa, 3HAUCHHE OIUCATEIbHOH, CHCTEMAaTU3HPYIOIICH,
OOBSICHUTENIBHOM U MMPOTHOCTUYECKON (DYHKIMIA (pU3HUecKor TEOpHH, poib (GU3UIECKON TeOpruu
B (hopMHpOBaHUM TIPEACTABICHUN O (PU3UYECKOW KApTUHE MHpA, MECTO (PM3UYECKON KapTHUHBI
MHpa B 00ILEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX PEACTABICHUN O IPUPOJE.

MexnpeaMeTHbIe CBSI3H.

N3yuenne kypca pusuku yriy0néHHoro ypoBHs B 11 kiacce ocymiecTBisieTcs ¢ yuéToM
COJICPKATEBHBIX MEXKIIPSIMETHBIX CBSI3eH C KypcaMd MaTeMaTHKH, OWOJOTHH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

MesicnpeOomemnsvle  NOHAMUA, C6A3AHHBIE ¢ U3YUEHUEM  MEMO008  HAYUHO20
NO3HAHUA: SIBICHUE, HAy4yHBIA (akT, rumore3a, (U3NYECKas BeIMYMHA, 3aKOH, TEOpHd,
HaOJII0/ICHUE, SKCIIEPUMEHT, MOJCIUPOBAHKE, MOJICNb, H3MEPEHHE, TIOTPEITHOCTH HU3MEPEHHIH,
HU3MEpUTEINIbHBIC MPUOOPHI, UPPOBast Ta00paTOPHSI.

Mamemamuxka: pelicHHe CUCTEMbl YpaBHeHUI. TpuroHoMeTpudeckue (yHKIUHU: CHHYC,
KOCHHYC, TAQHTE€HC, KOTAaHI'€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIECTBO. BEKTOpel M MX
NPOCKIIMM Ha OCH KOOPIHMHAT, CIIOKEHHE BEKTOPOB. [IpOM3BOIHBIC 3IIEMEHTApHBIX ()YHKIIHIA.
[Tpu3Haku o100 TPEYTOIBHUKOB, ONPEACIICHHIE TUIOIIAAN TUIOCKUX GUTYp U 00BEMa Tell.

Buonozus: »nexkrpuyecKue SBICHUS B JKUBOW IMPHUPOJE, KOJICOATEIbHbIC IIBUXKCHUS B
KUBOW  TMPHPOJE,  DKOJOTMYECKHME  PUCKA  TPH  TPOMU3BOJACTBE  DJICKTPOIHEPTHH,
AJIGKTPOMArHUTHOE 3arpsA3HEHHE OKPYXKAIONIeW Cpeibl, YJIbTPa3BYKOBash JMAarHOCTHKA B
MEIUIIUHE, ONITUYECKUE SIBICHUS B )KUBOW NIPUPOJIE.

Xumun: CTPOCHHE aTOMOB M MOJIEKYJ, KpPUCTAJUIMYECKas CTPYKTypa TBEPIBIX TelI,
MeXaHU3MbI 00pPa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CIIEKTPAILHBIN aHAIN3.

T'eozpagpus: marHuTHBIC TIOJTIOCA 3€MJIM, 3aJIGKU MAarHUTHBIX Py, (OTOChEMKA 3eMHOU
MOBEPXHOCTH, celicMorpad.

Texnonozusn: NIPUMEHEHUE TTOCTOSHHBIX MAarHUTOB, AJIEKTPOMArHUTOB, DJIEKTPOJIBHUIATEIb
Sxo0Oum, TreHepaTOp TMEPEMEHHOTO TOKA, HWHAYKIMOHHAs TIe4Yb, JHHHUM OJIJIEKTporepeaad,
ANIEKTPOABHUraTeNb, pajap, paaAuONPUEMHHUK, TENeBU30p, aHTeHHa, TenedoH, CBY-neus,
yIBTPa3BYKOBasl TMArHOCTMKAa B TEXHHUKE, IMPOCKIMOHHBIA armmapar, BOJOKOHHAs OINTHKA,
coJHeyHast OaTapesi, CIyTHUKOBbIE IPUEMHHKH, SJI€pHAsi SHEPTeTUKA U HKOJIOTUYECKUE aCTIEKThI
€€ pa3BUTHSL.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUAJIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3ybTAThl OCBOEHUS ydeOHOro npeamera «®Du3nka» J0IKHBI OTpaKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
NO3ULMUEH JMYHOCTH, CHUCTEMOM ILICHHOCTHBIX OPHMEHTAlUi, IO3UTUBHBIX BHYTPCHHMX
yOeXaeHU, COOTBETCTBYIOUIMX TPAJAMLMOHHBIM LIEHHOCTSIM  POCCHIICKOro  oOIIecTBa,
paclIupeHe KU3HEHHOTO OIBITA U OIBITA ACATEIBHOCTH B IIPOLIECCE PEATU3aLUUA OCHOBHBIX
HaIpaBJICHUN BOCIIUTATEIBHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:
IrPakIaHCKOr0 BOCIIMTAHHUSA:
c(OPMHPOBAHHOCTh T'PAXKIAHCKOW MO3UIUN O0YYArOIIErocsi Kak aKTHBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUICKOro 00I1eCcTBa;
IPUHATHE TPAJAULHUOHHBIX OOIIEUETIOBEYECKUX T'YMAHUCTHUYECKUX M JAEMOKPAaTHUYECKHX
IIEHHOCTEH;
TOTOBHOCTh BECTH COBMECTHYIO [ESTEIBHOCTh B MHTEpecax TIPakJaHCKOrO OOIIeCTBa,
y4acTBOBAaTh B CaMOYIPaBJIEHUU B 00pa30BaTeIbHON OpraHu3aluy;
YMEHHE B3aMMOJICHCTBOBAThH C COLMAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C UX (QYHKIUSAMU U
Ha3HAYCHHUEM;
TFOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOU EATEIBHOCTH.
NATPHOTHYECKOI0 BOCIIUTAHHSA:
c(OpMUPOBAHHOCTh POCCUMCKON I'PpaX/1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;
LIEHHOCTHOE OTHOLIEHHE K FOCYAAPCTBEHHBIM CUMBOJIAM, JOCTHIKCHHUSM POCCHHCKHMX YUYEHBIX B
obsactu (PU3UKKU U TEXHUKE.
AYXOBHO-HPABCTBCHHOI0 BOCIIMTAHHUSA:
c(OpMUPOBAHHOCTh HPABCTBEHHOI'0 CO3HAHUS, ITUYECKOT0 MIOBEJCHHUS;
CHOCOOHOCTh OLEHMBATh CHUTYallUI0O W NPUHUMATh OCO3HAHHBIE PELICHMs, OPHUEHTUPYSICh Ha
MOpabHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHUCJIE B AESITEIbHOCTH YUEHOTO;
0CO3HaHME JIMYHOT'O BKJIaJ1a B IOCTPOEHHE YCTOHUMBOrO OYyIyIIEro.
ICTETHYECKOr0 BOCTIMTAHUA:
ACTETUYECKOE OTHOLIEHWE K MHPY, BKIIOYAs ICTETUKY HAy4yHOIO TBOPYECTBA, IPHUCYLIETO
¢duznueckoil Hayke.
TPYAOBOI0 BOCIIMTAHMSA:
MHTEpPEC K Pa3IMYHbIM cepaMm MpodeccrnoHaNbHON AESITENbHOCTH, B TOM YHUCIIE CBSI3aHHBIM C
¢u3uKOil M TEXHHKOW, yMEHHME COBeplIaThb OCO3HAaHHBIM BBIOOp Oynymiei mnpodeccun u
peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIE IJIaHbI;
TOTOBHOCTh U CHOCOOHOCTh K OOpa3oBaHHIO M €amMOOOpa30BaHUIO B oOsacTHM (PU3MKHM Ha
MPOTSHKEHUU BCEH KU3HU.
IKOJTOTHYECKOr0 BOCTIMTAHUSA:
c(OpPMUPOBAHHOCTh ~ JKOJOTMYECKOM  KYyJIbTYphl, OCO3HAaHHE TIJIOOAJBHOTO  XapakTepa
HKOJIOTHUECKUX MPObIIeM;
IJIAHUPOBAHUE U OCYIIECTBIICHUE JEHCTBUN B OKPYXKAIOIIECH Cpelle Ha OCHOBE 3HAHMS Leel
YCTOMYHMBOTO Pa3BUTHUS YEIIOBEUECTBA;
paclIiMpeHHe OMbITa JAEATENIbHOCTH HKOJIOTMYECKON HalpaBIIEHHOCTH HAa OCHOBE HMEIOLIUXCS
3HaHUH 10 PU3HKe.
LHEHHOCTH HAYYHOI0 MO3HAHUS:
c(OPMHPOBAHHOCTh MHPOBO33PEHUS,, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHS
buznyeckoil HayKu;
OCO3HaHHME LEHHOCTH HAayYHOW MAEATelIbHOCTH, T'OTOBHOCTH B IIpOLECCE H3YUYEHUS (GU3UKU
OCYIIECTBIISATh IPOEKTHYIO M UCCIIEI0BATENbCKYIO IEATEIbHOCTh MHAUBUIyaJIbHO U B TPYIIIIE.



METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

ba3oBble Jloruyeckue AecTBUA:

camMoCTOsITeNIbHO  (OPMYIHUPOBaTh M aKTyaJu3upoBaTh MpoljeMy, paccMarpuBaTh €&
BCECTOPOHHE;

ONpPENENATh UEIH AESITEIIbHOCTH, 3a1aBaTh ITAPAMETPhl U KPUTEPUU UX TOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMATPUBACMBIX (PM3NUCCKUX SBIICHUSX;
pa3palaThiBaTh IUIAH PEUICHHs MPOOJIEMbl ¢ YYETOM aHajin3a MMEIOIIMXCS MaTepUaJbHBIX U
HEMaTepUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B J€ATEIbHOCTD, OLIECHUBATh COOTBETCTBUE PE3YyJIbTATOB LEISAM, OLICHUBAThH
PHUCKH MOCTEACTBUMN ACSATEIBHOCTH;

KOOPJAMHHUPOBAaTh U  BBIIOJNHATH pabOTy B YCIOBUSIX peajbHOro, BHUPTYaJIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEaTUBHOE MBIILJICHUE MPU PELICHUH KU3HEHHBIX TPOOJIEM.

Ba3oBble uccienoBareibCcKue AeiCTBUSA:

BJIQ/IETh HAYYHOUM TEPMHHOJIOTHEH, KIIFOUEBBIMH MOHATHAMHI U METOIaMU (PU3MUYECKOIN HAYKU;
BJIQJICTh HABBIKAMHU y4EOHO-HCCIICIOBATEIILCKON U TPOSKTHOM JIeATEIHPHOCTH B 001aCTH (PU3UKH,
CIIOCOOHOCTBI0O M TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY IIOMCKY METOJOB peIleHus 3ajad
(U3UYECKOTO CoJIep KaHusl, TPUMEHEHHUIO PA3IMYHBIX METO/I0B IMO3HAHMS;

BIAJETh BUJAMHU JCATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHMS, €ro HHTEpPIPETalnH,
npeoOpa3oBaHUI0 U TPUMEHEHUIO B PA3IMYHBIX Y4YEOHBIX CHUTYallMAX, B TOM YHCJIE IpHU
CO3IaHUH YYEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJIATh IPUYMHHO-CJICJICTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 33/1a4y, BBIJIBUTATh THUIIOTE3y €6
pElIeHUs], HAXOIUTh apIyMEHTHI JJI 10KAa3aTeIbCTBA CBOMX YTBEPKICHUM, 3a1aBaTh MapaMeTpbl
Y KpUTEPUU PEILICHUS;

AQHAJIM3UPOBATh IMOJIYYEHHBIE B XOJ€ PELICHUs 3aJa4l Pe3yJIbTaThl, KPUTUYECKH OLICHUBATh UX
JIOCTOBEPHOCTH, TPOTHO3UPOBATh M3MEHEHHE B HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a7aud B 00pa30oBaTEeNbHOU NEATEIHHOCTH, B TOM
YUCJIe MPU U3yYeHUN HU3UKH,

JaBaTh OLIEHKY HOBBIM CUTYaIlUsIM, OLIEHUBATh TPUOOPETEHHBIN OTIBIT;

YMETh IEPEHOCUTDH 3HAHUS 10 (PU3UKE B MPAKTUUECKYIO 001aCTh )KU3HEEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC UJIEH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 33]]a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

Padora ¢ undopmanmeii:

BJIa/IETh HaBBIKAMU TMOJy4YeHUs UHpOpMaKu PU3UIECKOTO COACPKAHMS U3 UCTOUHUKOB Pa3HBIX
TUTIOB, CaMOCTOSITEJIBHO OCYIIECTBISATh TMOWCK, aHaJu3, CHCTEMATHU3AIUI0 U WHTEPIPETAIHIO
uH(pOpPMaIIUU PA3INYHBIX BUIOB U (OPM MPEICTABICHUS;

OIICHUBATH JJOCTOBEPHOCTH MH(MOPMAIINH;

WCIIONIb30BaTh CPEJCTBA MH(MOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B pEIICHUU
KOTHUTUBHBIX, KOMMYHHKAaTUBHBIX M OPraHU3allMOHHBIX 33/Ja4 C COOJI0JICHHEeM TpeOoBaHUM
OPrOHOMUKH, TEXHUKU OE30MaCHOCTH, TUTHEHBI, PECypCOCOepeKeHNs, MPABOBBIX M ITHYECKHX
HOPM, HOPM HH(GOPMAITMOHHON O€30TTaCHOCTH;

CO3/aBaTh TEKCTHl (PU3MUECKOTO COJEpKaHUs B Pa3iMYHbIX (popmarax ¢ yd€TOM Ha3HAYCHUS
uHpOpManui © TEICBOW ayIUTOPHH, BHIOMpPAs ONTHUMAIbHYIO (OpPMY NIPEICTaBICHHUS U
BU3yaJIU3aIUU.

KoMMyHHKaTHBHBIE YHHBEpPCAJIbHbIC Y4eOHbIE 1eiiCTBUA:

OCYIIECTBIISATH OOIICHHE Ha ypoKkaX (PU3UKU U BO BHEYPOUHOH JEATEIbHOCTH;

pacro3HaBaTh MPEANOCHUTKH KOH(GIMKTHBIX CUTYaIlui U CMATYATh KOH(IUKTHI;

Pa3BEPHYTO U JIOTUUHO U3JIaraTh CBOIO TOUKY 3PEHHUSI C UCTIOIb30BAHUEM SI3bIKOBBIX CPEICTB;
MMOHUMATh U UCIOJI30BaTh MIPEUMYIIECTBA KOMAHIHOW U WHIUBHUIYAIbHOU PaOOTHI;



BbIOMpaTh TEMAaTUKy M METOJbI COBMECTHBIX JEHCTBHM € y4€ToM OOIIMX HWHTEPECOB U
BO3MOXKHOCTEH Ka)X/10TO YIeHa KOJUIEKTUBA,;

MPUHUMATH L€ COBMECTHOMN JIEATEIBHOCTH, OPIraHU30BbIBATh U KOOPAWHUPOBATH ACHCTBUS IO
€€ JOCTH)KECHMIO: COCTaBIIATh IUIAH JEUCTBUHM, pACHpPENENsaTh pOJU € Y4ETOM MHEHUU
Y4aCTHUKOB, OOCYXKAaTh Pe3yJIbTaThl COBMECTHON PabOTHI;

OLICHMBATh KayeCTBO CBOETO BKJAJa M KAXKJOTO YYaCTHHKA KOMaHJbI B OOIIUI pe3yabTar 1o
pa3paboTaHHBIM KPUTEPUSIM;

npeuiaraTb HOBBIE IPOEKTHI, OLEHHBATh HAEU C TO3WIUH HOBHU3HBI, OPHUTHHAJIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIISITh MO3UTHUBHOE CTPATEIMYECKOE IMOBEJIEHHE B PA3UYHBIX CHUTYalMAX, MPOSBIISATH
TBOPYECTBO U BOOOpaKeHUE, ObITh HHUIIUATUBHBIM.

PeryisiTuBHBIE YHMBepcaibHble yueOHbIe AeiicTBUSA

Camoopranu3anus:

CaMOCTOSITENIFHO  OCYIIECTBIIATH IO3HABATENBHYIO JESATEIBHOCTH B 00MacTu (U3MKH U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTh U ()OPMYJIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIFHO COCTAaBJISITh IUIAH PEHICHUS Pacuy€THBIX M Ka4deCTBEHHBIX 3a/ad, IUIaH
BBIMIOJTHEHUSI TMPAKTUYeCKo paboThl ¢ Y4ETOM UMEIOUIMXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHMI;

JTaBaTh OLIEHKY HOBBIM CHUTYAIlUsIM;

pacumMpsATh paMKi y4eOHOTO ITPeIMETa Ha OCHOBE JIMYHBIX MPEAIOYTCHHN;

JIeNiaTh OCO3HAHHBIN BBIOOP, apryMEHTHpPOBATh €ro, Oparb Ha ceOs OTBETCTBEHHOCTH 3a
pereHue;

OLICHUBATh MIPHUOOPETEHHBIN OTIBIT;

Croco0cTBOBaTh (DOPMHUPOBAHUIO W TPOSBICHUIO SPYAUIMHA B 00JacTH (U3HKH, ITOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOLHOHATBHBIH HHTEJJIEKT:

JaBaTh OILICHKY HOBBIM CHUTYyallMsIM, BHOCHUTb KOPPEKTHBBI B JI€ATEIBHOCTh, OLIEHUBATH
COOTBETCTBHUE PE3YIHTATOB LETISIM;

BJIAJI€Th HABBIKAMU IO3HABATEIbHOW pe(IEKCHMM KaK OCO3HAaHUS COBEpUIAEMBIX JEHCTBUHA U
MBICITUTEIBHBIX TPOIIECCOB, UX PE3YIBTATOB U OCHOBAHUH;

UCTIOJIb30BaTh MPUEMBI peIeKCUH ISl OLIEHKH CUTYaIH, BEIOOpa BEPHOT'O PELICHUS;

YMETh OLIEHUBATh PHCKH U CBOEBPEMEHHO IPUHUMATH PEUICHHUS TI0 UX CHIDKCHHIO;

IPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX [P aHAJIU3€ PE3yJIbTaTOB AEATEIbHOCTH;

NPUHUMATD ce0s1, TOHUMAast CBOM HEJIOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTUBBI U apTYMEHTHI IPYTUX MPH aHAJIN3€ PE3YJIbTAaTOB ACATEIbHOCTH;

NPU3HABAThH CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B mponecce AOCTHXKEHMSI JTUYHOCTHBIX PE3yJbTATOB OCBOCHHS MPOTpamMMbl MO (GU3MKE IS
YPOBHsI cpefHero oO0Iiero o0pa3oBaHus y OOyYaIOMIMXCS COBEPIICHCTBYETCS dMOIMOHATBHBIN
UHTEJUIEKT, MPeANoaraloumi copMIUpOBaHHOCTS!

CaMOCO3HaHUs, BKIIOYAIOMIETO CIIOCOOHOCTh TOHUMATh CBOE JMOIIMOHAILHOE COCTOSHHE,
BUJICTh HANpaBJIEHUS PA3BUTHUS COOCTBEHHON 3MOIIMOHAILHON Cephl, ObITh YBEPEHHBIM B cebe;
CaMOpETyJIMPOBAHNUs, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE NMPUHUMATh OTBETCTBEHHOCTH 32
CBOE TOBE/IEHUE, CIIOCOOHOCTh aaITUPOBATHCSA K OMOIMOHAIBHBIM M3MEHEHHSIM M TPOSIBIISATH
TMOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKIIIOYAIOIIEH CTpEMIIEHHE K JOCTHXKEHHIO IIEJTH U YCIeXy, ONTUMU3M,
WHHUIIMATHBHOCTH, YMEHUE JIEHCTBOBATH, NCXO/S U3 CBOMX BO3MOXKHOCTEH;

OMIIATUH, BKIIOYAIOMIEH CHOCOOHOCTh IMOHMMAaTh HSMOIMOHAJIBHOE COCTOSIHUE JpPYTHX,
YYUTBIBATh €T0 NIPU OCYIIECTBICHHH OOIICHNUS, CITOCOOHOCTh K COUYBCTBHUIO M COTIEPEIKUBAHUIO;
COLMAIBHBIX HABBIKOB, BKJIOYAIOIINX CIOCOOHOCTh BBICTpaMBaTh OTHOIIEHHUS C JAPYTHMMHU
JFOIBMU, 3a00THTHCS, IPOSBIISITh MHTEPEC U Pa3peliaTh KOHMIUKTHI.

[TPEJIMETHBIE PE3VJIBTATBI



K konny oOyuenust B 10 knacce npeIMETHbIE pPe3yJbTaThl HAa YIIIYOJEHHOM YPOBHE JOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

IOHUMAaTh POJib (PU3UKU B SKOHOMUYECKOH, TEXHOJIOIMYECKOH, SKOJOIMUECKON, COLMAIIBHON U
THYECKON cdepax AEATEIbHOCTH YEIOBEKa, POJb U MECTO (PU3MKH B COBPEMEHHOW HAyYHOMH
KapTHHE MHpA, 3HAYCHHE ONMCATENbHOM, CHUCTEeMATU3UPYIOLIEH, OOBACHUTEIbHOH U
IPOTHOCTUYECKON (GyHKIMH (PU3HYECKOH TEOpHUH — MEXaHWKH, MOJIEKYJSIDHOH (U3MKH U
TEPMOJIMHAMMKH, POJIb (GU3NYECKON Teopuu B (HOPMHUPOBAHUU MPEACTABICHUN O (PU3HMUECKON
KapTUHE MUPAa;

pasinyath ycJIOBUS HPUMEHUMOCTH Mojened (U3MYECKHX Tel M IPOLECCOB (SIBICHUH):
UHepIManpHas cucTteMa OTcuéra, aOCOMOTHO TBEPIOE TENO, MaTephalbHas TOYKa,
PaBHOYCKOPEHHOE JIBUXKEHHE, CBOOOJHOE TMajJeHue, abCONIIOTHO yrpyras Jaedopmarnus,
abCoMOTHO ympyroe M aOCOJIOTHO HEYNPYroe CTOJIKHOBEHUS, MOJENM Ta3a, XHUIKOCTH U
TBEPAOro (KpUCTAIJIMUECKOro) Teja, WIeadbHBbIM Ta3, TOYEUHBIH 3aps], OAHOPOJHOE
AIIEKTPUYECKOE T10JIE;

pasinyath yciaoBUs (TpaHMLbI, 00JacTH) NPUMEHHMOCTH (U3NYECKUX 3aKOHOB, IOHUMATh
BceoOImuMit xapakrep (pyHIaMEHTaIbHBIX 3aKOHOB M OTPAaHUYEHHOCTH MCIOJIB30BAHUS YACTHBIX
3aKOHOB;

AQHAIN3UPOBATh U OOBSICHATH MEXAHWYECKUE IIPOLECChl M SIBJICHUS, HUCIOJb3Yysl OCHOBHBIE
IOJIOKEHHUS M 3aKOHbl MEXAaHUKHU (OTHOCUTEIBHOCTb MEXAHHYECKOI'O JBHXKEHHUS, (OPMYIIbI
KMHEMaTUKU pPaBHOYCKOPEHHOTO JBI)KEHHUS, HpeoOpazoBaHusi [amwies Ui CKOPOCTH U
nepeMenieHysi, 3akoHpl HbroTOHA, NPUHLMII OTHOCHUTENBHOCTH I'anmmies, 3aKOH BCEMHMPHOIO
TATOTCHHS, 3aKOHBI COXPAaHEHHS HUMITYJIbCa U MEXAaHHMUYECKOW SHEPIHH, CBSI3b PaOOTHI CHIIBI C
U3MEHEHHEM MEXaHWYECKOM SHEepruM, YCIOBHsS pPaBHOBECHs TBEPAOro Teja), MPH 3ITOM
UCIIOJIb30BaTh MaTEMATUYECKOE BbIPAKEHUE 3aKOHOB, YKa3bIBaTh YCJIOBUSI MPUMEHHUMOCTHU
(bu3nuecKux 3aKOHOB: IpeoOpa3zoBaHui [ammies, BTOPOro M TpeTbero 3akoHOB HbloToHa,
3aKOHOB COXPaHEHUsI UMITYJIbCAa U MEXaHUYECKOW SHEPrUH, 3aKOHA BCEMUPHOTO TATOTEHUS;
aHaAJIM3UPOBATh U OOBACHATH TEIJIOBBIE MPOLIECCHI U SIBIECHUS, UCII0JIb3YsI OCHOBHBIE IOJIOXKEHUS
MKT u 3akoHBI MOJEKYISAPHON (PU3UKH U TEPMOJUHAMUKY (CBSA3b JIaBJIEHUS HI€aIbHOIO ra3a co
CpeIHEN KMHETUYECKON PHEPTUEl TEIUIOBOIO JBMKECHMS U KOHLICHTPALMEN €ro MOJIEKYII, CBA3b
TEMIEPATYphI BEIIECTBA CO CPEeIHEN KNHETUUECKOW SHEPruel TeMIOBOro IBUKEHUS €ro YacTull,
CBSA3b JIaBJICHUS MJICATBHOIO I'a3a ¢ KOHLEHTPALMEN MOJIEKYN U €ro TEMIEPAaTypol, ypaBHEHHE
MenneneeBa—Knanelipona, mepBbld 3aKOH TEPMOJMHAMMKH, 3aKOH COXPAHEHUs DJHEpPIMM B
TEIUIOBBIX IpOIleccax), MPU 3TOM HCMONb30BaTh MAaTEMAaTHYeCKOe BBIPAKEHHE 3aKOHOB,
YKa3bIBaTh yCJIOBHsI IPUMEHUMOCTH ypaBHeHUs1 MenneneeBa—Kuanelipona;

aHAJTM3UPOBaTh M OOBACHATH JJEKTPUUYECKUE SIBJICHUS, UCIOJIb3YS OCHOBHBIE MOJOXKEHUS U
3aKOHBI DJIEKTPOJUHAMHUKHU (3aKOH COXpAHEHMsI 3JEKTPUUYECKOTo 3apsja, 3akoH KysoHa,
NOTEHLIUAIBHOCTD JIEKTPOCTATUUECKOTO IOJIsI, IPUHLUII CYIIEPIIO3ULIUHN IEKTPUUECKUX TTOJIEH,
IIpU 3TOM yKa3blBasl YCJIOBHUS NPUMEHUMOCTH 3akoHa KylloHa, a Takke NMpaKTHYEeCKH Ba)KHbIE
COOTHOILIEHUS: 3aKOHBI OMa AJI ydacTKa LENH U JUIS 3aMKHYTOW 2JIEKTPUUYECKON LENH, 3aKOH
Jxoyns—Jlenna, mpaBuna Kupxroda, 3akonst @apanues s 2JIEKTPOIU3a);

OMHUCHIBATh (PU3MUECKUE MPOLIECCHI U SBJIECHUS, UCTIONb3Yys BEIMUYHUHBL: TIepeMEeleHne, CKOPOCTb,
YCKOpEHHUE, UMITYJIbC Tejla U CHCTEMbI Tel, CHJIa, MOMEHT CHWJIbI, JaBJI€HHUE, MOTEHIMaIbHas
DHEPrus, KHHETUYECKasi SHEPIHsl, MEXaHUUYecKasi SHeprus, paboTa CUibl, HIEHTPOCTPEMUTENBHOE
YCKOpEHUE, CUJla TSKECTH, CUjla YIPYTOCTH, CHJIa TPEHU S, MOLTHOCTh, SHEPI s B3aUMOIEUCTBUS
Tena ¢ 3eMiiéil BOM3H €€ OBEPXHOCTH, SHEPTHUs YIPYyroi aedopMannu MpyKUHbI, KOJTUYECTBO
TEIUIOThI, a0COJIOTHAs TeMIeparypa Tena, padoTa B TEPMOJMHAMHKE, BHYTPEHHSS SHEPrus
U/1eaTbHOTO OJTHOATOMHOTO ra3a, paboTa MI€aIbHOTO ra3a, OTHOCUTENbHAS BIAXKHOCTh BO3/IyXa,
KII/] naeanbHOro TEIIOBOTO JABUTATENIA; JIEKTPUUECKOE MOJIE, HAMPSHKEHHOCTD AJIEKTPUYECKOTO
10JIs, HANpsDKEHHOCTH IIOJISI TOYEYHOTO 3apsifa WM 3apsHKEHHOIO Iapa B BakKyyMe U B
TUDJIEKTPUKE,  TOTEHIHall  AJIEKTPOCTAaTUYECKOro  TMOJis,  Pa3HOCTh  IOTEHIIMAJIOB,
IIEKTPOJBMIKYILAsl CHUJIA, CHJIA TOKA, HANpPSKEHHE, MOLIHOCTh TOKA, IEKTpUYecKas EMKOCTh



IIJIOCKOTO KOHJIEHCATOPa, COIPOTHUBIICHUE YYACTKA IIENU C MTOCJIEI0BATEIbHbBIM U MMApaIEIbHBIM
COEIMHEHUEM PE3UCTOPOB, SHEPT U NIEKTPUUYECKOTO M10JIsI KOHAEHCATOPA;

OOBSACHATH OCOOCHHOCTH TMPOTEKaHWS (PU3UYECKUX SBJICHHUI: MEXaHHMYeCKOe JIBH)KEHUE,
TEIUIOBOE JIBMDKEHHE YACTHIl BEIECTBA, TEIJIOBOE pPAaBHOBECHE, OpOYHOBCKOE JBIIKEHHE,
mubdy3us, ucnapeHue, KUNEHHE U KOHJEHCAllMs, I[UIaBJIeHHEe U  KpUCTAJLTU3alus,
HaIIPaBJICHHOCTb TEIUIONEepeNaut, SJICKTPHU3alus TeJl, SKBUIOTEHIUAIbHOCTh ITOBEPXHOCTU
3aps’KEHHOIO MTPOBOJIHUKA;

IOPOBOJUTH HCCIIEOBAaHUE 3aBHCUMOCTH OJHOW (DU3MYECKOH BEIMYMHBI OT JPYrod C
UCIIOJIb30BAaHUEM TMPSAMBIX H3MEPEHHM, MPH 3TOM KOHCTPYHpPOBATh YCTAaHOBKY, (DMKCHPOBATH
pe3yabTaThl TOJXYYEHHOW 3aBUCHMOCTH (U3UYECKUX BEIMYUH B BHJE TIpadUKOB C Y4ETOM
a0COTIOTHBIX MOTPEITHOCTEN U3MEPEHUH, IeTIaTh BHIBOABI IO PE3yJIbTaTaM MCCIIEI0BaHUS;
MPOBOJNTH KOCBEHHBIC U3MEPEHHS (PU3UYECKUX BEIMYWH, NMPU 3TOM BBIOMPATH ONTHUMATBHBIN
METOJI M3MEpEHHs, OIECHUBATh AaOCOJIIOTHBIE M OTHOCHUTEJIbHBIE MOTPEIIHOCTH MPSMBIX U
KOCBEHHBIX U3MEPEHHUH;

MPOBOJIUTH OMBITHI IO TPOBEPKE MPEIJIOKEHHON THUIIOTE3bl: IUIAHUPOBATH JKCIIEPUMEHT,
coOuparh 3KCIEPUMEHTAIbHYIO YCTaHOBKY, aHAJIM3UPOBATh MOJIYYEHHbBIE PE3yJIbTaThl U JeNaTh
BBIBOJ] O CTaTyCe MPEI0KEHHON TUIOTE3BI;

coOnroaarh npaBuiia 0€30MaCHOrO TpyJa MpHU MPOBENECHUU HUCCIEIOBAaHUN B paMKaxX y4eOHOTo
JKCIIEPUMEHTA, MPAaKTUKyMa M Y4eOHO-HUCCIIEeOBATENIbCKOW M MPOEKTHON EeATEIbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U J1AOOPAaTOPHOTO 000PYAOBaHUS;

pemats pacu€THbIC 3aJla4l C SIBHO 33/IaHHOM M HESIBHO 3a/laHHOM (U3WYECKOW MOJENbI0: Ha
OCHOBAaHMM aHAJIM3a YCJIOBHUA OOOCHOBBIBATH BBHIOOp (HU3MUECKOW MOJENH, OTBEYAroIel
TpeOOBaHUSM 3a/layd, NPUMEHATH (HOPMYJbL, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl
¢u3nyecKux TEOpUM IMpU HCIOJIB30BAHMM MAaTEMaTHYECKHMX METOJOB pelIeHUs 3ajad,
MPOBOJIUTh pPacy€Tbl HAa OCHOBAaHUM HMEIOIIMXCA [AHHBIX, aHAJU3UPOBATh PE3YNbTaThl U
KOPPEKTUPOBAaTh METO/IbI PEIICHUS C YYETOM IOJIyYEHHBIX PE3YJIbTaTOB;

peliaTh KayecTBEHHbIE 3aJauu, TPeOyIolue MPUMEHEHHUs 3HAHUI M3 pa3HBIX pa3desioB Kypca
¢u3MKM, a TakKe MHTETPAllMM 3HAHUM U3 JPYTUX MNPEIMETOB €CTECTBEHHO-HAyYHOTO LUKJIA!
BBICTPAMBaTh JIOTUYECKYIO IEMNOYKY pacCyXJEHHl C ONOpOd Ha W3y4YEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3NUECcKUe SBICHUS;

UCIIONIb30BAaTh TEOPETUYECKUE 3HAHWUS Ui OOBSICHEHHS OCHOBHBIX MPUHIUIOB pPabOTHI
M3MEPUTENIbHBIX TPUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIIOTHYECKUX MTPOLIECCOB;
MPUBOUTH MPUMEPHI BKIIaJIa POCCHICKUX U 3apyOeKHBIX yUEHBIX-(PU3UKOB B pa3BUTHE HAYKH, B
00BsICHEHHUE MPOLIECCOB OKPYKAIOIIET0 MUPa, B pa3BUTHE TEXHUKU U TEXHOJIOTHIA;
AHAIM3UPOBATh M OIEHUBATh IOCJEICTBUS OBITOBOW W TPOU3BOJCTBEHHOW MAESITENHHOCTU
YEJIOBEKa, CBSI3aHHOW ¢ (PU3MUYECKUMU TPOIIECCaMH, C TTO3UIIMA IKOJIOTHYECKOM 0€30MacHOCTH,
MPEACTABICHUI O pallMOHAIIBHOM MIPHUPOAOIOIb30BAHUM, a TAK)KE Pa3yMHOM HCIOJIb30BaHUU
JTOCTH>KCHUI HAYKH M TEXHOJIOTHH IS aTbHEHIIIETO Pa3BUTHSI UE€JIOBEYECKOTO 00IIIECTBa;
NPUMEHSTh pa3JIU4YHbIe CIOCOOBI PAa0OTHI ¢ HHpOpMAUEH (U3UUECKOTO COAEpPKAHUS C
MCIIOJIb30BAHUEM COBPEMEHHBIX HH(OPMALMOHHBIX TEXHOJIOTUH, MpPU 3TOM HCIOJIb30BaTh
COBpEeMEHHbIE HH(OPMAIIMOHHBIE TEXHOJOTUU I TOWCKA, MepepaboTKU U TMPeabSBICHUS
yueOHOM ¥ HAyYHO-TIOMYJSIpHOM UWHGOpManuu, CTPYKTYpUPOBAaHUS M  HHTEpIpeTalun
uH(pOpMallMK, TOAYYEHHOW U3 pa3jMYHbIX HWCTOYHUKOB, KPUTUYECKH AaHAIU3UPOBATH
MOJIy4aeMyro HH(POPMAIUIO U OLIEHUBATh €€ TOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIINXCS 3HAHUH,
TaK ¥ Ha OCHOBE aHaN3a UCTOYHUKA HHPOPMAIUH;

MPOSBISATh OPraHU3AIMOHHBIE W TO3HABATEJIbHBIE YMEHMSI CaMOCTOSTEIBHOIO MPHOOpETEeHUs
HOBBIX 3HAHH B MpoIiecce BHIOIHEHUS IPOSKTHBIX U YUeOHO-HCCIe10BaTeIbCKIX PadoT;
paboTaTh B TpyINIe C HCIOJHEHHWEM pa3jIMYHbIX COLHUAIBHBIX pOJIEH, IMIaHUpPOBaTh pPaldOTy
CPYIIIbI, PAalMOHATIBHO PACHPEACNATh EATENbHOCTh B HECTAHJAPTHBIX CUTYaLUSX, aJ€KBaTHO
OLICHMBATh BKJIAJ KQX/I0T0 U3 YYaCTHUKOB IPYIIIBI B pEIIEHHE paccMaTpUBaeMoi IpoOIIeMbl;
OPOSIBJIATE MOTHBALMIO K Oyaymied mpodeccHOHATbHOU IesTEeIbHOCTH IO CIEHUATBHOCTIM
(UBUKO-TEXHUUECKOTO MPOUIISL.



K xonny oOyuenusi B I1 knacce npenIMeTHbIe pe3ysbTaThl Ha YIIyOJEHHOM YPOBHE JOJIKHBI
OTpaXkaTtb CHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

MOHUMATh POJIb (PU3UKK B IKOHOMUYECKOM, TEXHOJOTHYECKOW, COLMATBbHOM M 3TUYECKOU
cdepax AesITeNTbHOCTH YEJIOBEKA, POJIh M MECTO (PM3UKH B COBPEMEHHON HAyYHOW KapTHUHE MHPA,
pOJIb aCTPOHOMHMHM B MPAKTUYECKON JEITEIBHOCTH 4YEJIIOBEKa M JAJbHEWIIEM Hay4HO-
TEXHUYECKOM DPa3BUTHH, 3HAYCHHE OMHUCATEIBHOM, CHCTEMATU3UPYIOUICH, OOBSICHUTEIHHON U
MPOrHOCTUYECKOW (PYHKUIUN (PU3NUECKONH TEOpUU — ANEKTPOAMHAMUKH, CIIELHUAIbHOU TEOpUu
OTHOCHUTEJIbHOCTH, KBaHTOBOW (u3uku, ponb ¢uzndeckoii Teopun B  (HOPMHPOBAHUU
MpeJICTaBICHU 0 GU3NYECKOM KapTUHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpPa B 001EM PsIy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJICTABICHUN O MPUPOJIC;

pa3ianyaTh yCIOBHS NPUMEHMMOCTH Mojeneld (U3MYEeCKHX Tel M MPOLECcCOB (SIBICHUN):
OJIHOPOJHOE DJIGKTPUYECKOE W OJHOPOAHOE MArHWTHOE TIOJIsl, TAPMOHHMYECKHE KOJeOaHus,
MaTE€MaTUYeCKUl MAasATHHUK, WJCAIbHBIM NPYXUHHBII MAaATHUK, TIapMOHHUYECKHE BOJIHBI,
UJeANbHBIM KOJIEOATEIbHBI KOHTYp, TOHKas JIMH3a, MOJEJIEeH aroMa, aTOMHOTO sjpa u
KBaHTOBOW MOJIEJIH CBETA;

paznuyath ycioBHs (TpaHMIlbl, 00JIACTH) NPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB, IOHHUMATH
BceoOwMil xapakrep (GpyHAaMEHTaIbHBIX 3aKOHOB U OIPAaHUYEHHOCTh MCIOJB30BAHUS YACTHBIX
3aKOHOB;

AHAIU3UPOBATh U OOBSACHATH JIECKTPOMArHUTHBIE MPOLIECCHl U SIBJICHHS, UCIOIB3YSl OCHOBHBIC
MOJIOKEHUS W 3aKOHBI AJIEKTPOJMHAMUKU W CIEUUATBHON TEOPUM OTHOCUTEIHHOCTH (3aKOH
COXpaHEHHUs JIEKTPUUECKOro 3apsaa, cuia Amiepa, cuia JlopeHua, 3aK0H 31€KTPOMarHUTHOM
uHAyKIuY, npaswio Jlenna, csa3p DJIC caMOMHAYKIIMU B 3JIEMEHTE 3JICKTPUUYECKON MU CO
CKOPOCTBIO H3MEHEHHUs CHUJIbl TOKA, IOCTYJIAThl CHEUUAJbHONM TEOPUHU OTHOCUTEIIBHOCTU
OWHIITEHHA);

AQHAIM3UPOBATh U OOBSICHATH KBAHTOBBIC TMPOLIECCH W SIBICHUS, HCIOIb3YS IOJIOKCHHUS
KBaHTOBOH ¢u3uku (ypaBHeHue DiHIITEHHA 111 PoTodddeKTa, MepBhlii U BTOPOH MOCTYIIATHI
bopa, mnpuHIUD cooTHOIIEHUs HeompenenéHHocTel ['eiizeHOepra, 3aKOHBI COXpaHEHUS
3apsIIOBOTO M MAacCOBOTO YHCENT U DHEPTUU B SJIEPHBIX PEAKIUAX, 3aKOH PaJHMOAKTHBHOTO
pacmaja);

OMUCHIBaTh (PU3MUECKHE TMPOIECChl W SBJICHUS, HCIOJb3ySd BEIUYUHBI: HANPSKEHHOCTD
ANEKTPUYECKOTO TOJIs, NOTEHIHAI 3JIEKTPOCTAaTUYECKOrO0 TOJsl, Pa3HOCTh MOTEHIMAJIOB,
AIIEKTPOJIBIIKYIIAST CHJIA, WHAYKIMS MAarHUTHOTO TIOJIs, MarHMUTHBIM TIOTOK, CHiia AMrepa,
WHJIYKTUBHOCTb, DJIEKTPOABWXKYILAs CHJIa CAMOMHAYKIMHU, DSHEPrusi MAarHUTHOIO TIOJIs
MPOBOJIHUKA C TOKOM, PEISTUBUCTCKUN MUMITYJLC, TTOJHAS YHEPTHs, SHEPTHs TTOKOSI CBOOOIHOM
YaCTHUIIbI, SHEPTUS U UMITYJIbC (DOTOHA, MACCOBOE UMCIIO U 3apsial Sapa, YHEPTHs CBSI3U AApa;
OOBSCHATH OCOOCHHOCTH TPOTEKAaHUS (DU3NYECKUX SBICHUMN: DJIEKTPOMArHUTHAs WHIYKIUSA,
CaMOMHJIYKIUS, pe30HaHC, HHTep(epeHIus BoIH, TudpaKius, IUCrepcus, TOJTHOEe BHYTPEHHEE
oTpaxkenue, ¢potornekrpudeckuii 3¢pdext (poroaddexr), anpda- u OGera-pacmansl sjaep, raMma-
U3Iy4eHue siyiep, pu3udeckre MPUHIMITBI CIIEKTPAIHLHOTO aHaIH3a | paboThI 1a3epa;

OTIPENIETISATh HalpaBJIeHNWE WHIYKIIMA MarHUTHOTO TOJISI POBOJAHUKA C TOKOM, CHJIBI AMIiepa u
cuibl JIopeHna;

CTPOUTH M300paKEHUE, CO3/1aBAEMOE TIJIOCKUM 3€pKaJIOM, TOHKOW JTMH30M, M PACCUYUTHIBATH €TO
XapaKTEePUCTUKY;

MPUMEHSATH OCHOBOIOJIATAIONINE aCTPOHOMHUYECKHUE TTOHSTHUS, TEOPUH M 3aKOHBI JUIsl aHAIHM3a U
00BsicHEHUST (PU3UYECKUX TPOIECCOB, MPOUCXOMANINX B 3BE3NAX, B 3BE3MHBIX CHCTEMax, B
MEXTaJIaKTHIECKOU cpefie; TBMKEeHNS HEOECHBIX TeJ, SBOJIONNH 3BE3/] 1 BeenenHoi;

MPOBOANTH HCCIENOBAHUE 3aBUCUMOCTEH (DU3MUECKUX BEIMYMH C KCIOIH30BAaHHEM MPSMBIX
W3MEPEHHM, TP ATOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHUPOBATHh PE3YNIbTAThl TOTYy4YEHHON
3aBUCHUMOCTH (PU3WYECKUX BEIUYHMH B BUJE TPaPUKOB C Y4ETOM aOCONIOTHBIX MOTPEIIHOCTEN
W3MEPEHHM, JIeJIaTh BBIBOJIBI IO pe3yibTaTaM HCCIICTIOBAHMS;



MPOBOAUTH KOCBEHHBIE U3MEPEHHS (PU3NUECKUX BEIMYUH, NMPH 3TOM BBHIOMPATH ONTUMANbHBIN
METOJI W3MEPEHHs, OICHUBATh aOCONIOTHBIE M OTHOCHTEIbHBIC MOTPEIIHOCTH TMPSMBIX U
KOCBEHHBIX U3MEPEHU;

MPOBOJIUTH OMBITHI IO TPOBEPKE MPEIIOKEHHON THUIOTE3bl: IUIAHUPOBATH JKCIIEPUMEHT,
coOuparh 3KCIEPUMEHTAIbHYIO YCTaHOBKY, aHAJIM3UPOBATh MOJIYYEHHBIE Pe3yJIbTaThl U JeNaTh
BBIBOJ O CTaTyCe MPEUI0KEHHON THUIIOTE3bI;

ONUCHIBATh METO/IbI IIOJIYYEHHSI HAYYHBIX aCTPOHOMHUYECKUX 3HAHUM;

coOirofaTh mpaBmia 0E30MacHOTO TPyJa MPHU MPOBEICHUU HCCICIOBAaHUI B paMKax y4eOHOTO
9KCIIEPUMEHTA, MPaKTUKyMa M Yy4eOHO-HCCIEeOBATEIbCKOW M IMPOEKTHOM JNEATENbHOCTH C
UCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB M TAOOPATOPHOTO 000PYIOBaAHUS;

pemate pacu€THbIC 3aJayd C SIBHO 3a/laHHOM M HESBHO 3aJaHHOW (PU3MUECKON MOJeNblo: Ha
OCHOBaHWM aHajJN3a YCJIOBUS BBIOMPATh (PU3NYCCKUE MOJEIH, OTBEUAIONIUE TPEOOBaAHUSIM
3aJa4uu, IPUMEHITH (POPMYJIbL, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYNAThl (U3UUECKUX TEOPHUM MpU
UCIIOJIb30BAHUM MAaTEMaTUYECKUX METOJOB PEIICHUS 3aja4, MPOBOJUTh PacuéThl HA OCHOBAHUU
MMEIOIINXCA JITaHHBIX, AHAJIM3UPOBATH PE3yJIbTaThl M KOPPEKTHUPOBATH METOAbl PEUICHUs C
Y4€TOM TOTYYEHHBIX PE3yJIbTaTOB;

peliaTh KayecTBEHHbIE 3aJauu, TPeOYIoIUMe MPUMEHEHHUs 3HAHUI M3 pa3HBIX pa3fesioB Kypca
GU3MKY, a Tak)Ke MHTETpallud 3HAaHUN W3 JPYTUX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITMKJIA!
BBICTPAMBaTh JIOTUYECKYIO IEMOYKY pacCyXJEHHHl C ONOpOHM Ha W3y4YEHHbIE 3aKOHBI,
3aKOHOMEPHOCTHU U (DU3UYECKHUE SIBIICHMUS;

UCIIONIb30BAaTh TEOPETUYECKUE 3HAHMUSI Ui OOBSICHEHHS OCHOBHBIX MPUHIUIOB pPabOTHI
MU3MEPUTEIIbHBIX PUOOPOB, TEXHUUECKUX YCTPOHUCTB U TEXHOJIOTHUYECKUX MPOIIECCOB;
MPUBOIUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOeKHBIX yUEHBIX-(PU3UKOB B pa3BUTHE HAYKH, B
00BSICHEHHE TPOIIECCOB OKPY>KAIOIIETO MUPA, B PA3BUTHUE TEXHUKU U TEXHOJIOTHUIA;
AQHAIM3UPOBATh M OIEHUBATh IOCIEICTBUS OBITOBOW W MPOM3BOACTBEHHON NEATEIbHOCTU
YeJIOBEKa, CBSI3aHHOW ¢ (PH3UUECKUME TPOIECCAMHU, C MO3UIUN IKOJIOTHYECKON 0€30MacHOCTH,
MPEACTABICHUI O PallMOHAIIBHOM MPHUPOIOINOIb30BAHUM, a TAK)KE Pa3yMHOM HCIOJIb30BaHUU
JTOCTH>KCHU M HAYKH M TEXHOJIOTHH IS JATbHEHIIIETO pa3BUTHS Y€JI0BEUECKOTO OOIIECTBA;
NPUMEHSTh pa3IU4YHbIe CIOCOOBI PAa0OTHI ¢ HHpOpMAIUE (U3HUUECKOTO COAEpPKAHUS C
WCIIOJIb30BAHUEM COBPEMEHHBIX HWH()OPMAIIMOHHBIX TEXHOJIOTHH, TMPU STOM HCIIOIH30BaATh
COBpEMEHHbIE HMH(OPMAIIMOHHBIE TEXHOJIOTWUU MJisi TOUCKa, MepepaboTKU W MpeAbsBICHUSI
y4eOHOM ¥ Hay4HO-TIONMYJSpHOW WHQOpMaNUM, CTPYKTYPHUPOBAHMUSI W HWHTEPIpPETALUU
uH(pOpMallMK, TOMYYEeHHOW U3 pa3IMYHbIX HWCTOYHUKOB, KPUTUYECKH AaHAIU3UPOBATH
MoJIy4aeMyro HH()OpMAIHIO U OIEHUBATh €€ TOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIITUXCSI 3HAHUM,
TaK ¥ Ha OCHOBE aHaJN3a UCTOYHHKA HHPOPMAIIHH;

MPOSIBJISATh OPraHU3AIMOHHBIE M TO3HABATEIbHBIE YMEHHSI CAMOCTOSITEILHOTO MPHOOPETEHUS
HOBBIX 3HAHHI B MPOIIECCE BHIMOTHEHUS MPOCKTHHIX U y4eOHO-UCCIIEIOBATENECKUX padoT;
pabotath B Tpymme ¢ HMCHOJHEHHUEM DA3JIUYHBIX COIUAIBHBIX POJIEH, TUIAHUPOBATH PadOTy
CPYIIbI, PallMOHATIBHO PACHpPEAeATh NEATeIbHOCTh B HECTAHJAPTHBIX CUTYalUAX, aJ€KBATHO
OIICHUBATH BKJIAJ KXXJIOTO U3 YYACTHUKOB I'PYIIIIHI B PEIICHUE pacCMaTpUBaeMOi TPOOIEMBI;
MPOSIBIISATE MOTHBAIMIO K Oynymeld mnpodecCHOHANbHON IeSTENbHOCTH IO CHEIUAIBHOCTSIM
(UBUKO-TEXHUUECKOTO MPOUIIS.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne n/n HanmeHnoBanue pa3ziennoB ¥ TEM IPOrpaMMBbl

‘1.1 HHaquHﬁ METO/ IMO3HaHUS IPUPOBI H 6 ‘
‘HTOFO o pazjaeny H 6 ‘
|2.1 HKI/IHeMaTI/IKa H 10 ‘
|2.2 H[[I/IHaMI/IKa H 10 ‘
|2.3 ”CTaTI/IKa TBEPIOrO TENa H S ‘
‘2.4 H3aKOHBI COXpaHEHUSI B MEXaHUKE H 10 ‘
‘I/ITOFO 10 pa3ieny H 35 ‘
‘3.1 HOCHOBBI MOJICKYJIIPHOKHHETHYECKON TEOPUH H 15 ‘
‘3.2 l‘TepMOI[I/IHaMI/IKa.TeHIIOBbIe MAaIlIUHBI H 20 ‘
‘3.3 HAFpeFaTHLIe cocTostHHSA BeriecTBa. Da30BbIe MEpexoabl H 14 ‘
‘I/ITOFO 10 paszeny H 49 ‘
‘4.1 H3JIGKTpI/IquKO€ noJie H 24 ‘
‘4.2 HHOCTO;{HHI)H?I ANEKTPUYECKUI TOK H 24 ‘
‘4.3 HTOKI/I B Pa3IMYHBIX Cpelax H 6 ‘
‘I/ITOFO 0 pazeny H 54 ‘
‘5.1 ”CDI/ISI/IIIGCKI/Iﬁ MPAKTHUKYM H 16 ‘
‘I/ITOFO 10 paseny H 16 ‘
‘P€3€pBHO€ BpeMs H 10 ‘
(OBILIEE KOJIMYECTBO YACOB 10 ITPOT'PAMME | 170 |




11 KJIACC

Ne i/t

HaumenoBanue pa3zenoB U TeM IPOrpaMMBbI

KonnuectBo
4acoB

Bcero

‘1.1 HMaFHI/ITHOC none H 14 ‘
|1.2 HBJIeKTpOMarHHTHa;{ WHTYKITAS H 13 ‘
II/ITOFO o pazjaeny H 27 ‘
|2.l “MexaHHqGCKHe KojeOaHus H 10 ‘
‘2.2 H3JI€KTpOMaI‘HI/ITHbIe KosieOaHus H 15 ‘
‘2.3 HMexaHHqGCKHe U DJIEKTPOMArHUTHBIE BOJIHBI H 10 ‘
‘2.4 HOHTI/IKa H 25 ‘
II/ITOFO o pazjaeny H 60 ‘
‘3.1 “OCHOBLI CTO H 5 ‘
‘I/ITOFO 110 pas3jeny H S ‘
‘4.1 HKopHyCKynﬂpHo-BonHOBoﬁ Jyaau3M H 15 ‘
‘4.2 HCDHsHKa aToma H 5) ‘
‘4.3 Hd)I/ISI/IKa ATOMHOTO SApa U JIEMEHTAPHBIX YaCTHII H 5 ‘
‘I/ITOFO 0 pazaeny H 25 ‘
‘5.1 HBJIeMeHTLI aACTPOHOMUU U acTPOPHU3UKH H 12 ‘
‘I/ITOFO 110 pasjeny H 12 ‘
‘6.1 Hd)mI/IqGCKHP"I IPAKTUKYM H 16 ‘
‘I/ITOFO 10 pa3Jeny H 16 ‘
7.1 Cucrematu3zaiys u 0000IIeHHE TPEIMETHOTO COACPKAHUS U OTIBITA 15
NEeSTEIbHOCTH, IPUOOPETEHHOTO NP U3y4eHUH Kypca ¢pusuku 10 — 11
KJIACCOB

‘I/ITOFO 0 pa3jery H 15 ‘
‘Pe3epBHoe BpeMs H 10 ‘
(OBILEE KOJIMYECTBO YACOB 10 ITIPOTPAMME | 170 |




YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
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(aBTopwl I'. 5. Mskumes, A. 3. CunsikoB), 2015
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yupexeHuit (apropsl I'. 5. Mskumes, A. 3. Cunsikos), 2018
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(aBtopsl I'. 5. Mskumes, A. 3. Cunsikos), 2018

METOAUYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

1. PwivkeBuu A.Il. COopHUK 3ama4 1o pusuke asa 9-11 kimaccoB cpeHel mKojbl. — 12-¢
u3l.- M.: «lIpocBemenuey, 1988

2. Koutponwusie paboTsl o ¢pusuke: 10-11 xn.: Ku. s yuurens / A.E.Mapos,
E.A.MapoH.- 2-¢ u31.- M.: «IIpocsemienuey, 2004

3. JleMOHCTpalMOHHBIHN 3KCIIEPUMEHT 10 (pu3uke B cpeanei mkoie. Y.1. Mexanuka,
MoJieKyJsipHas (pu3HKa, OCHOBBI dniekTpoauHamMuku. [lox pen. A.A. ITokpoBckoro. 13z
3-e.- M.: «[IpocBemenuey, 1978

4. 3penuuk JD.E. u np. Meroauka npenonasanus Gpu3nku B cpeHeit mkone: MexaHuka:
[TocoOue st yuntens. 2-e uzn.- M.: «[IpocBemienue», 1986

5. Kupssuos A.Il., Kopmynos C.M. TepmoanHaMuka u MosieKyisipHas ¢pusuka. - M.:
«IIpocsemenuner, 1977

6. T'mazynoB A.T., Hypmunckuii U.W., [Tuackuii A.A. MeToauka npernoaaBanusi GU3UKA B
CpeaHel 1IKoje: DIeKTpoIMHAMHUKa HeCTallMOHAPHBIX siBJIeHni. KBaHToBast pusuka.:
[Toco6ue mst yaurens. 2-¢ u3a.- M.: «lIpocsenierney, 1989

7. ®wusuka. 9-11 kmacchl: MpoeKTHAas eATeNbHOCTh ydamuxcs/ aBT.-cocT. H.A. JIsimapesa.
- Bonrorpan: Yuurens, 2008

8. Topnosa JI.A. InTerpupoBaHHble ypoku ¢pusmuku: 7-11 kmacesl. — M.:BAKO, 2009

9. Hemuenxko E.A. Hecrannaptaeie ypoku ¢usuku. 7-11 xmaccer. - Bonrorpaa: Yuurens-
ACT, 2002

10. Ypoxu ¢pu3uku ¢ npuMeHeHneM HH)OPMAITHOHHBIX TEXHOJOTHH. 7-11 Kacchl.
Metoanueckoe nocobue ¢ AMEKTPOHHBIM npuiiokeHneM / 3.B. Anexkcanaposa u ap. — M.:
«I"'m00yc», 2009



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET

1. ®wuzuka B mIKosE. DIEKTPOHHBIE YPOKHU U TECTHI. [|BUKEHME U B3aUMOJEHCTBUE TEl.
JIBM)KEHHE U CHIIBbI

2. Owusuka B MIKOJIE. DIEKTPOHHBIE YPOKH U TecThl. PaboTa. MomHOCTb. DHeprus.
I'paBuTanus. 3aKOH COXpaHEHUS DHEPIHUH.

3. ®wusuka B mKosE. DIEKTPOHHBIC YPOKHU U TECThl. MOJIEKyIsipHasi CTPYKTYpa MaTepUU.
BHyTpeHHss sHEprus.

4. ®usuka B 1IKoJE. DIEKTPOHHbIE YPOKH U TECThI. DIEKTPUUECKUE NOJIs. MarHUTHbIE
OJIA.

5. ®usuka B IKOJE. DIEKTPOHHBIE YPOKU U TECTHI. DileKTpudeckuil Tok. ITomyuenue u
nepenada MEeKTPOIHEPIUH.

6. VYpoxu ¢usuku Kupmmna u Medoaus . 10,11 xmace

7. Ypoku GU3UKHU C IPUMEHECHHEM MH(POPMALIMOHHBIX TEXHOIOTUM. 7-11 Ki1acchl.
MynbTUMEAMNHOE PUIIOKEHHUE K YPOKaM.

8. http: //class-fizika.narod.ru./prog.htm

9. DnexTponHOE NpHioKeHHE K yueOHuky «®@usuka. 11 xmacey» I'.Sl. Msxkumes, b.b.

byxosues, B.M. Yapyrun
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