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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3uke Ha ypOBHE CpeaHero obmero obpa3oBaHus pa3zpaboTaHa Ha
OCHOBE IIOJIOKEHUH M TpeOOBaHUH K pe3ylbTaTaM OCBOEHHUS OCHOBHOH 00pa3oBaTeIbHOM
nporpammel, mpenctaBieHHbix B @I'OC COO, a takke ¢ yd€rom deaepanbHOi paboueit
nporpaMMbl  BocniuTanuss M KoHuenuuu mnpenonaBaHus ydeOHoro mnpeamera «Pusmka» B
oOpa3oBaTenbHbIX opraHuzauusx Poccuiickoii ®enepanuu, peanu3ylOIMX OCHOBHbBIE
o0pa3oBaTesibHbIE IPOTrPAMMBI.

[Iporpamma 1O ¢u3uKe ompenenser o00s3aTenbHOe MPEIMETHOE —COJepIKaHue,
YCTAHABJIMBACT PEKOMEHIYEMYIO IIOCIIEAOBATEILHOCTh M3YyYCHHS TEM M Ppa3fesioB Y4eOHOro
npeaMera ¢ ydy€TOM MEXKIPEIMETHBIX M BHYTPUIPEIMETHBIX CBS3€H, JIOTUKH Yy4eOHOro
mporecca, BO3PAaCTHBIX oOcoOeHHOCcTel oOywaromuxcs. [Iporpamma mo ¢Qusuke maér
IpEeICTaBICHNUE O LEJIX, COAEPKAaHUM, OOIIeH cTparernu OO0y4eHHus, BOCIMTAHUS U Pa3BUTHUS
oOyJaromuxcs cpeacTBaMu yaeOHoro npeamera «Du3nka» Ha yriryOJIEHHOM YPOBHE.

N3yuenne kypca QU3MKK yrIyOJEHHOTO YpOBHSA I03BOJIAET pEalM30BaTh 3aJauu
po(hecCHOHANBHOM OpPHEHTAllMU, HApaBJICHO Ha CO3JaHME YCIOBUN JUIsl MPOSIBICHUSI CBOUX
UHTEJUIEKTYaJbHBIX M  TBOPYECKUX CIIOCOOHOCTEM KaXIbIM OOy4aroIUMCs, KOTOpbIE
HEOOXOAUMBI Il TPOJOJDKEHUST O00pa3oBaHMs B  OpPraHU3alUsaX MNpoecCHOHATHLHOTO
00pa30BaHus M0 pa3IMYHbIM PU3UKO-TEXHUYECKUM U UHKEHEPHBIM CIIELIMAIbHOCTSIM.

B mporpamme mo ¢usuke onpenensiorcs IUIAHUPYEMbIe pe3yJabTaThl OCBOCHHUS Kypca
¢Gu3uku Ha YpOBHE CpegHero oO0Iiero o0pa3oBaHMs: JIMYHOCTHBIE, METAIpPEIMETHBIE,
npeaAMeTHbIC (Ha yriryOsn€éHHOM ypoBHE). HaydHO-MeToA0I0rnuecKo OCHOBOM ISl pa3pabOTKU
TpeOOBaHUI K JMYHOCTHBIM, METAlPEIMETHbIM U IMpPEIMETHBIM pe3yJbTaTaM OOy4aroIluXcs,
OCBOMBIIUX IIPOrpaMmy 1Mo (PU3MKE HAa YPOBHE CpPEeIHEro o0iiero o0pa3oBaHus Ha yriyOJIEHHOM
YPOBHE, SIBJISETCS] CHCTEMHO-/1€TEIbHOCTHBIN MOAXO/I.

[Tporpamma 1o ¢pu3MKe BKIIOYALT:

IUTAHUPYEMbIE PE3yJbTaThl OCBOEHHUS Kypca (M3MKM Ha YriayOlEHHOM YypOBHE, B TOM
YKClie IPEIMETHBIE PE3YyJIbTaThl IO rojlaM 00yUYeHUs;

coJiepkaHue yueOHoro npeamera «Pu3uka» mo rogam o0yyeHHs.

[Iporpamma mo ¢u3MKe HMMeEeT NPUMEPHBIH XapakTep W MOXET OBbITh HCIOJIb30BaHA
YUUTENAMHU (PU3UKH [T COCTABJIEHUS! CBOMX Pa0OUYUX MPOTPaMM.

[IporpaMmMa 10 (u3MKE HE CKOBBIBAET TBOPYECKYIO HWHUIMATUBY YUWUTEIEeH U
IPEJOCTAaBIAET BO3MOXKHOCTH JUISI pealM3allid Pa3IUYHBIX METOAMYECKMX MOJIXOA0B K
npenofaBaHuio (GU3MKKM Ha YriayOlnEHHOM YpOBHE IPH YCIOBUM COXPAaHEHUs 00s3aTebHOMN
YacTH COZIepKaHMs Kypca.

®du3nka Kak HayKa 0 HanOoJiee 00IMX 3aKOHAX MPUPOJIBI, BBICTYIIAs B KAUe€CTBE YUEOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYLECTBEHHBIM BKJIAJ B CHCTEMY 3HAHUN 00 OKpY’KalOIIeM MUpE.
[konpHBIH Kypc (U3UKH — CHCTEMOOOpA3YIOUUN JJs €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IPEIMETOB, MTOCKOIBbKY (PU3MUECKUE 3aKOHBI JIE)KAaT B OCHOBE IPOLIECCOB U SIBICHUH, U3y4aeMbIX
XumHen, ounonoruei, ¢usmueckoi reorpadueir u acrpoHomuei. Vcnonp3oBaHne U aKTHUBHOE
npUMeHeHHe (U3UYECKUX 3HAHUM ONpenenuiio Xapakrep U OypHOE pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTHMIl B cdepe DHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJTYYEHHsS] HOBBIX
MaTepHajioB C 3aJaHHBIMU CBoOWcTBaMH. M3ydyeHue (U3MKM BHOCUT OCHOBHOM BKJaa B
dbopMUpOBaHHE €CTECTBEHHO-HAyYHOW KapTUHBI Mupa oOydaromierocs, B (GopMHUpOBaHUE
YMEHUH NPUMEHATh HaAY4YHbIH METOJ MO3HAHUS IIPU BBIITOJHEHUH UMM YU4EOHBIX UCCIIEI0BaHUH.

B ocHOBy Kypca pu3uku Ha ypoBHE CpeIHEro OOIIero oOpa3oBaHMs TMOJOXKEH PsI UICH,
KOTOpPbIE MOKHO paccMaTpUBaTh KaK MPUHIIUIIBI €r0 MOCTPOEHHUS.

Hoea yenocmuocmu. B COOTBETCTBUM C HEM KypC ABJISIETCS JIOTMYECKHU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3fiesioB (PM3UKH, BKIIOYACT KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKH.



Hoea zenepanuszayuu. B cooTBeTCTBUM C Hell marepuan Kypca (usuku oObeIuHEH
BOKpYT (GU3MYECKUX Teopuid. Bemymum B Kypce siBiseTcss (popMupoBaHUE MPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE peanuszanys npeanogaraeT UCIolIb30BaHUE T'yMaHUTapHOTO
noTeHnuana (GU3NIeCKOi HayKu, OCMBICIICHHE CBSI3HM Pa3BUTHUSL (PU3UKU C Pa3BUTHEM OOIIECTBA,
a TaKKe ¢ MUPOBO33PEHYECKMMHU, HPABCTBEHHBIMU U 3KOJIOTMYECKUMHU IIpoOIeMaMHu.

Hoea npuknaonoi nanpaenennocmu. Kypc ¢usukn — yrioyOn€HHOTO — ypOBHS
IpeArnonaraeT 3HakOMCTBO C IIMPOKUM KPYTOM T€XHHYECKUX U TEXHOJIOTMYECKUX MPUIIOKEHUN
U3YyYEHHBIX TEOpUi U 3aKOHOB. IIpu 3TOM paccMaTpuBalOTCs HA YPOBHE OOIIMX MpPEACTaBICHUI
U COBPEMEHHbIE TEXHUUYECKHE YCTPONCTBA, M TEXHOJIOTUH.

Hoea 3Kkonocuszayuu peanusyercs IOCPEICTBOM BBEACHUS 3JIEMEHTOB COJEp)KaHu,
HOCBALIEHHBIX 3KOJIOIMYECKMM MpoOsIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CYXIeHUS MPoOIeM PallMOHAIBHOTO IPUPOJIOTIOIE30BAHUS U
9KOJIOTMYECKOI 0€30MacHOCTH.

OcBoeHnue conepkaHusi MPOrpaMMbl 10 (PU3UKE TOHKHO OBITh IOCTPOCHO HA MPUHITHIIAX
CUCTEMHO-/IEATEIbHOCTHOTO noxoa. s pusuku peanusanus 3TUX IPUHIUIIOB 6a3upyeTcs Ha
UCIIOJIb30BAaHUU CAMOCTOSATEIBHOTO AKCIIEPUMEHTa KaK IOCTOSHHO JAEHCTBYIOLIEro (axrtopa
yuebHoro mpouecca. Jlisg yriayOn€HHOro YypoBHS — 3TO CHCTEMa CaMOCTOSTENIBHOTO
YYEHHYECKOTO SKCIIEPUMEHTa, BKIIOYAIOMIETO (PPOHTAIBHBIE YYEHHUYECKHWE OIBITHl TpU
U3y4eHHUM HOBOIO MaTepuaiya, JlabopaTopHble paboTel M paboThl mpakTukyma. Ilpu sTom
BO3MOXHBI /IBa crioco0a peanm3anui (pU3HUECKOro MpakTuKyma. B mepBoM cirydae MpakTHKyM
npoBoauTcs nu6o B koHue 10 m 11 kiaccoB, MuOO mocie MepBOro U BTOPOrO TMONYTOAMI B
KaXJIOM U3 3THUX KJaccoB. BTopoii cmocod — 3To mHTerpauus paboT MpakKTUKyMa B CHUCTEMY
1a0opaTOpHBIX paboT, KOTOpPhIE MPOBOJATCS B Mpoliecce U3ydeHus paszzaena (temsl). [Ipu stom
1oJ padoTaMH MPaKTUKyMa MOHUMAETCsI CAMOCTOATEBHOE HCCIIEI0BAHNE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOrO BUAA €3 MOIAaroBoi HHCTPYKLIUU.

B nporpamme o ¢usuke cucrema yueHHYECKOTO SKCIEPUMEHTa, Ja00paTOpHBIX paboT U
IPaKTUKyMa Mpe/ICTaB/IeHa €UHBIM ITepedHeM. BbIOOp TeMaTuku JUIsl 3TUX BUJIOB YUYEHUYECKUX
MPAKTUYECKUX PabOT OCYLIECTBISETCS yYaCTHMKaMH oOpa30BaTeNbHOrO Ipolecca MCXOnas W3
0COOEHHOCTEM MOYpOYHOIrO IUIAHUPOBAHMUS M OCHalleHWs KaOuHeTa Qusuku. Ilpu sTOM
oOecrieynBaeTcsl OBIAJICHWE OOYYAIOUIMMHCS YMEHHUSMH TPOBOAWUTH TIPSIMBIE M KOCBEHHBIE
U3MEpPEHUs, MCCIeIOBaHUs 3aBHUCUMOCTEH (M3NYECKHUX BEJIWYMH M IOCTAaHOBKY OIBITOB IO
MIPOBEPKE MPEUIOKEHHBIX THUITOTES.

Bonbiioe BHUMaHuE yAenseTcs peleHUI0 pacuéTHBIX U KadecTBEHHBIX 3aj1ad. Ilpu sTom
JUIST PacYETHBIX 3a/1a4 MPUOPUTETOM SBISIOTCS 3a[a4d C SBHO 3aJlaHHON M HESIBHO 3a/1aHHOU
(bu3nuecKoil MoJeNbI0, MO3BOJSAIOIINE TPUMEHATh U3yUeHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KakK
U3 OJHOTO pa3liena Kypca, TaKk M MHTErpUpYysl MPUMEHEHNE 3HaHWUH W3 pa3HbIX pasnenoB. Jlims
Ka4eCTBEHHBIX 3a/lay IMPHOPUTETOM SBISIOTCS 3aJaHus Ha OOBbsICHEHUe/NpeacKa3zaHue
NPOTEKaHUs (PU3UYECKUX SBICHUH W TPOIIECCOB B OKPY)KAIOLIEH >KU3HM, TpeOyromue BbIOopa
¢bu3nueckoil Mosienu Ui CUTyalluu MPAaKTUKO-OpUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ TtpedoBaHusmMu PI'OC COO Kk MaTepuasbHO-TEXHHUYECKOMY
o0ecreyeHnI0 y4eOHOro mporecca Kypc (pu3MKM yriayOi€HHOrO ypOBHS Ha YPOBHE CpEIHEro
oOuiero o0pa3oBaHMs JTOJDKEH HM3y4daThCsl B YCIOBHUSIX INpEAMETHOTO KabuHera. B kaOunere
(bU3UKU T0JKHO OBITH HEOOX0AMMOE JIA00PATOPHOE 00OPYIOBAHUE JUISI BBITOJIHEHUS YKa3aHHBIX
B IporpaMMe 1o (u3MKe YYeHHUECKHUX OIBITOB, JAOOPATOPHBIX paboT M padOT MpakTUKyMma, a
TaKXe JIeMOHCTPaIlMOHHOE 000py10BaHHE.

JleMoHCTpanioHHOE 000py/0OBaHWE (POPMUPYETCSI B COOTBETCTBUU C TPUHITAIIOM
MUHHMAaJIbHON JOCTaTOYHOCTH M 00ECHEeYMBaeT IMOCTAHOBKY IEPEUUCIEHHBIX B MPOrpaMMe MO
¢u3nKe KIFOYEBBIX JEMOHCTPAIlMH JUIsI WCCIEOBAaHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
HMIUPHYECKUX U PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX MPUMEHEHUH.



JlaGopaTtopHoe 00OpyZOBaHUE IS YYCHHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M OOecrneuuBaeTcss B pacyére OAHOTO KOMIUIEKTa Ha JBYX
oOyyaromuxcs. Temarndeckue KOMIUIEKTHI J1abOpaTOPHOro OOOpYJIOBAaHUS JOJDKHBI OBITh
IIOCTPOEHBI Ha KOMIIJIEKCHOM HCIIOJIb30BAaHUM AHAJIOTOBBIX M LU(PPOBBIX NMPUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENILHBIX CUCTEM B BUIE HU(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMU LIENISIMU U3Y4eHUs GU3UKU B 00ILEM 00pa30BaHUU SBIISIFOTCSA:

dbopmMHpoBaHUE UHTEPECA U CTPEMIICHUS O0YUAIOIIUXCS K HAYYHOMY U3YyUEHHIO TIPUPO/IbI,
pa3sBUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3sBUTHE TMPEACTABICHUH O HAy4YHOM METOJAE TMO3HaHUS U  (HOpMHUpPOBaHHE
UCCIIEI0BATEIbCKOTO OTHOIEHHS K OKPY>KAIOLUM SIBJICHHSIM;

dopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pe3yibTaTa HM3Y4YEHUS OCHOB CTPOCHHS
MaTepuy U GyHAAMEHTAIbHBIX 3aKOHOB (PU3MKH;

dopmupoBaHrue YMEHHH OOBSICHATH SIBICHUS C UCIOJNb30BaHUEM (DU3UYECKUX 3HAHUHA U
HAaYYHBIX J0Ka3aTeNIbCTB;

dopMHpoBaHUE TPEACTABICHUN O pOJM (U3UKU ISl Pa3BUTHSL JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE TIPEACTABICHWH O BO3MOXKHBIX cepax Oyaymeld mnpodeccHoHaIbHON
NEeSTEIbHOCTH, CBSI3aHHBIX C (DU3UMKOM, MOJArOTOBKA K JajibHEileMy OOyYeHHI0 B 3TOM
HaIlpaBJICHUH.

JocTiwkenne 3TuX Lesned oOecrneynBaeTcsi pelIeHHeM CIEAYIOIMX 3ajad B Ipolecce
M3y4eHus Kypca (U3HKU Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus:

npuoOpeTeHre cucTeMbl 3HaHUH 00 oOmMX (PU3MYECKMX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPHSIX, BKIIIOYAsT MEXAHUKY, MOJIEKYJISIPHYIO (PH3UKY, dJIEKTPOJANHAMUKY, KBAHTOBYIO (DU3HKY
U 3JIEMEHTHI aCTPO(U3HKH;

¢dopmMupoBaHrE yMEHUI NPUMEHSITh TEOPETHUECKUE 3HAHUS ISl OOBSICHEHHS (PU3UIECKUX
SBJICHUH B IPUPOJE U JUISL IPUHATHUS PAKTHUECKUX PELICHUH B MIOBCEIHEBHON )KU3HU;

OCBOCHHE CIIOCOOOB pPEIICHUS PA3IMYHBIX 33/1a4 C SBHO 33aHHOW (PU3UIECKON MOJIEIBIO,
3ajiay, MOAPa3yMEBAIOUIMX CaMOCTOSTENIbHOE CO3/aHue (U3nuecKod MoJenu, aJeKBaTHOH
YCIIOBHSIM 33J1a4¥, B TOM YHCJIE 33]1a4 MH)KEHEPHOTO XapaKTepa;

NOHMMaHHe (PU3NYECKHMX OCHOB M MPHHLUIOB JEHCTBUS TEXHUYECKHX YCTPOMCTB W
TEXHOJIOTUIECKUX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPENY;

OBJIQICHUE METO/IaMH CAMOCTOSITEJIbHOIO IUIAHUPOBAHHUS M IPOBEACHUS (PU3NYECKUX
OKCIIEPUMEHTOB, aHaJM3a ¥ WHTEPIpeTalud HWHPOPMALUHU, OIPENEICHUsI JIOCTOBEPHOCTH
HOJY4EHHOTO pe3yibTara;

CO3/IaHWE YCIIOBHH JUIsl Pa3BUTHS YMEHHH INPOEKTHO-HCCIIEI0BATENLCKOM, TBOPYECKOM
NeSITebHOCTH;

pa3BuUTHE HHTEpeca K chepam MmpodeccrnoHalbHOM 1eATeNbHOCTH, CBSI3aHHON ¢ (PM3UKOM.

B cootrBerctBun ¢ TpedoBanusiMu PI'OC COO yrayOnéHHBIH ypOBEHb H3yuYEHHS
yueOHoro mnpenmera «®Ddus3uka» Ha ypOBHE CpeaHEro oO0Iero oOpa3oBaHUs BbIOMpaeTcs
00y4aromuMuCs, TUIAHUPYIOIUMHI MPOAOIDKEHHE 00pa30BaHMs IO CIEHUAIBHOCTAM (PU3HKO-
TEXHUYECKOTO PO

Ha u3yuenue ¢puzuku (yriyOnaéHHBIN ypoBeHb) HAa YPOBHE CPEIHEro o0I1ero o0pa3oBaHus
otBoautcs 340 gacos: B 10 kmacce — 170 gacoB (5 wacoB B Hepenmto), B 11 kimacce — 170 gacos (5
JacoB B HEJIEIIO).

[Ipennaraemslii B mporpamme 1o (Gu3nke nepedeHb J1adopaTOPHBIX U MPAKTUYECKUX paboT
SBIISIETCS PEKOMEHIOBAaHHBIM, YYHMTENb JIelaeT BbIOOp MpOBEAEHUsS J1a0OpaTOpHbIX paldoT U
OTIBITOB C YU4ETOM WHIUBUAYATbHBIX OCOOEHHOCTEN 00yUYaOLIUXCS.

COJAEP/KAHUE OBYYEHUA

10 KJIACC



Pazgen 1. Hayunblid MeTO O3HAHUS NMPUPOIBI.

Odusuka — (yHIaMEeHTaNbHas Hayka o npupoje. HayuHblii MeTOx MO3HAHHUS U METOMbI
UCCIeOBaHMs PU3NUECKUX SBICHUM.

OKCHEpUMEHT U TEOpus B IpoOLECCE MMO3HAaHUs Npupoibl. Habmonenue u skcriepuMeHT B
buzuke.

Crioco6b1 u3MepeHns (U3NYECKUX BETUYMH (QHAJIOTOBBIC U IU(PPOBBIE U3MEPUTEIbHBIC
puOOpPbI, KOMITBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[TorpemnocTu u3MepeHuit pu3nuecKux BeInYrH (a0COTIOTHAS U OTHOCUTEIbHAS).

MonenupoBanue (U3NYECKUX SBICHUNA M MPOLECCOB (MaTepuaibHas TOYKA, aOCOIIOTHO
TBEPIOE TEI0, UleanbHasl )KUIKOCTh, HICAbHBIN T'a3, TOUCUHBIH 3apan). [ unoreza. ®uznueckuit
3aKOH, I'PaHULbl €10 IPUMEHUMOCTH. Pu3nyecKas Teopusl.

Ponp m mecro ¢u3uku B (GOPMHUPOBAHUM COBPEMEHHOM HaydyHOM KapTUHBI MHUpa, B
IPAKTUYECKON AESITEIbHOCTH JIIOEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, npaKmMuKym.

W3mepenne cuiabl TOKAa W HampsOKEHHs B IEMHM MOCTOSHHOTO TOKa TPU TTOMOIIU
AQHAJIOTOBBIX U IU(POBHIX U3MEPUTENBHBIX TPUOOPOB.

3nakoMcTBO ¢ mudpoBoil maboparopueit mo ¢usuke. [Ipumepsr n3mepeHus GU3NIECKUX
BEJIMYMH IIPU MTOMOIIY KOMITBIOTEPHBIX JaTYHKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe aABMKeHHE. OTHOCHUTENBHOCTh MEXAHMYECKOro JABMKeHud. Cucrema
OTCYETA.

[Ipsimast 1 oOpaTHas 3314l MEXaHUKH.

Panuyc-BekTop MaTepuanibHOW TOYKH, €r0 MPOEKIMH Ha OCH CHUCTEMbl KOOpAHMHAT.
Tpaexropus.

[lepemenienne, CKOpPOCTh (CpeAHssl CKOPOCTh, MTHOBEHHAas CKOpPOCTb) M YCKOpEHHE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCH CUCTEMbl KoopauHaT. ClokeHue NnepeMenieHuil u
CJI0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUKEHHE. 3aBUCUMOCTh KOOPIUHAT,
CKOPOCTH, YCKOPEHUS U MMYTH MaTepUAIbHON TOYKH OT BPEMEHH U UX TpauKu.

CBobOomHoe majzeHue. YckopeHue cBOOOIHOTO majeHus. J[BrkeHue Tena, OpOIIeHHOTO
HOJ] YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTU U YCKOPEHHsI MaTepUaIbHOM TOUKU
OT BpEMEHH U UX TpapuKu.

KpuBonuneiinoe nBmwkeHue. J[BrkeHne MaTepuaibHON TOYKU MO OKPYKHOCTH. YTIIOBas U
nuHenHas ckopocTh. Ilepwon m vactora oOpamenus. LleHTpocTpemMurensHoe (HOpMaabHOE),
KacaTeNbHOE (TaHTeHIIMATFHOE) U TIOJTHOE YCKOPEHUE MaTepHAIbHOM TOUKH.

TexHuueckue YCTpPOHCTBA M TEXHOJIOTMYECKHE MPOLECChl: CHUAOMETpP, ABUKEHHE
CHaps/10B, LIETIHbIE, IeCTepEHYAThIE U peMEHHBIE MTepejaul, CKOPOCTHbIE TU(THI.

Hemoncmpayuu.

Mopnenb cHCTeMBI OTCUETa, MILTIOCTPALIUS KHHEMAaTUYECKUX XapaKTePUCTUK ABUKCHHUS.

CrocoOBI NCCIIENOBAHNS IBUKECHUN.

Nnmoctpanys NpeaeabHoro nepexoaa U N3MEpEHNe MTHOBEHHON CKOPOCTH.

[IpeoOpa3zoBanme MBIKEHHM C UCTIOIB30BAHMEM MEXaHU3MOB.

[Tanenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmroienue npuxeHus Tena, OpoleHHOro Mo/ YoM K TOPU30HTY U TOPU30HTAIBHO.

HanpasieHnue ckopocTH MpH IBMKEHUH 110 OKPYKHOCTH.

[IpeoOpazoBanme yriioBoi CKOPOCTH B PEIYKTOPE.

CpaBHeHUE MyTel, TPAeKTOPHU, CKOPOCTEH JBHKEHHS OJTHOTO M TOTO K€ Tejla B pa3HbIX
CHUCTEMaXxX OTCUYETA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKkmuxym.



N3yyeHue HepaBHOMEPHOI'O IBUKEHMUS C LIEJIBIO ONPEAEIICHUS] MTHOBEHHOW CKOPOCTH.

H3mepeHne yCKOpeHUsT IIpU MNPSMOJIMHEHHOM PAaBHOYCKOPEHHOM ABH)KCHHH  II0
HAaKJIOHHOM INIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IIyTH OT BPEMEHHM IIPH PABHOYCKOPEHHOM JBUKCHHH.

N3mepenue yckopeHus: CBOOOIHOTO MajieHus (PEKOMEHI0BAaHO MCIOIb30BaHUE IHU(PPOBOI
nabopaTopun).

N3yueHne OBMKEHUS Teja, OpOIIEHHOTO TOpU30HTANbHO. [IpoBepka rumoTe3sl 0 MpsiMoit
IIPONOPLUUOHAIBHON 3aBUCUMOCTH MEXy JAIBHOCTBIO IOJIETA U HAYAJIbHOW CKOPOCTBIO TEJa.

M3yuyenue aBuKeHUs Tena 0 OKPYKHOCTHU € IIOCTOSHHOM 110 MOJYJIIO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH IepuoJa OOpalleHHUs KOHHYECKOTO MasTHMKA OT €ro
[1apaMeTpPOB.

Tema 2. /lunamuxa.

Ilepssiit 3akoH HproroHa. MHepunanbHbie cucteMsl oTcuéra. [IpuHIMI OTHOCUTEIBHOCTH
[Nanunes. HemnepruanbHble cucTeMbl OTCUéTa (ONpeiesieHue, IPUMEPBI).

Macca tena. Cuia. [lpuHnun cynepno3uiuu Cui.

BTtopoii 3akon HeroToHa 117151 MaTepralibHOM TOUKH.

Tpernii 3akoH HbIOTOHA [1s1 MAaTEpPHAIIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh I'PABUTALIMOHHON 1 MHEPTHON MacCCBl.

Cuna TsKecTH. 3aBUCHUMOCTh YCKOPEHHsS CBOOOJHOIO TaJ€HUs OT BBICOTHI Hal
IOBEPXHOCTBIO IUIAHETHI W OT reorpaduyeckoil mupoThl. J[BHXKeHHe HEOECHBIX Tel U HX
cnyTHUKOB. 3akoHbl Kerutepa. [lepBas kocMuueckast CKOPOCTb.

Cuna ynpyrocru. 3akoH I'yka. Bec tena. Bec Tena, IBHXKYyIIErocs C yCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cusa TpeHUST CKOJBXKEHUS M CWIA TPEHUS TOKOSI.
Koadduuuent tpenus. Cuna conpoTUBICHUS NMPH JBUKEHUU Tela B JKUIKOCTU WIM rase, eé
3aBUCHMOCTb OT CKOPOCTH OTHOCUTEIBHOTO ABUKCHUS.

[Hasnenue. 'mapocratnueckoe nasnenue. Cuiia Apxumena.

TexHu4yeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IOAIIMITHUKM, JIBUKEHUE
VCKYCCTBEHHBIX CITyTHHKOB.

Hemoncmpayuu.

HaGnroneHnue 1BUKEHUS Te B UHEPLUAIBHBIX M HEMHEPIMAIbHBIX CUCTEMaX OTCUETA.

IIpyHIUIT OTHOCHTEIBHOCTH.

Kauenne nByX WIWIMHIPOB WM IIAPOB Pa3HOM MAacChl C OAMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIBHO HEMHEPLIUAIBHONW CHCTEMBI OTCUETA.

CpaBHeHUE paBHOACHCTBYIOLIEN IPUIIOKEHHBIX K TEIY CHJI C IPOU3BEIECHUEM MACChI Tella
Ha €r0 yCKOPEHHUE B MHEPIMAIBHON CUCTEME OTCUETA.

PaBeHCTBO CHJI, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOACUCTBUS TEI.

N3Mepenne macc 1o B3auMOJICHCTBUIO.

HesecoMocTs.

Bec tena mpu yCKOpEHHOM ITOABEME U TaJICHUH.

LlenTpoOEKHBIE MEXaHU3MBI.

CpaBHEHHME CWII TPEHUS NTOKOS, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

H3mepenne paBHOIEHCTBYIOIIECH CHIT TP IBHXKEHUU OpycKa 10 HAKJIOHHOW MIOCKOCTH.

[TpoBepka rumore3bl O HE3aBHCHUMOCTH BpPEMEHM JBWXKEHHMS Opycka IO HaKIOHHOH
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccenenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B NPYKUHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

N3yueHne IBUKEHUS CUCTEMBI TEJ, CBI3aHHBIX HUTBIO, IEPEKUHYTOI uepes JErkuit OJI0K.

N3mepenne ko3 duimenTa TpeHus Mo BETUYHHE YIIIOBOTO KOd(DPUIlMeHTa 3aBUCUMOCTH
Frp(N).



HccnenoBanue JBWKEHUS Opycka [0 HAKJIOHHOM TUIOCKOCTH C  TMEPEMEHHBIM
KO3 PUITMEHTOM TpEHUS.

N3ydenune ABUKEHUS Ipy3a HA BAILY C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomoTHo TBEpHOE Teino. [locTynarenbHoe U BpalaTebHOE IBUKEHUE TBEPIOrO TEa.
MOMEHT CHJIbI OTHOCUTENBHO OCH BpaileHud. [lnedo cunbl. CrnoxxkeHue Cuil, MPUIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxkecTu Tena.

VYcnoBus paBHOBECHUS TBEPAOTO TEA.

YcroitunBoe, HeycTOUMBOE, Oe3pa3InIHOe pABHOBECHE.

TexHu4eckne yCTpOMCTBA U TEXHOJOTMYECKHE IPOLIECCHI: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, pelI€Tyarble KOHCTPYKLHUH.

Hemoncmpayuu.

VYcioBust paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomul, nPAKMuUKym.

HccnenoBanue ycaoBuil paBHOBECUSI TBEPAOTO TeJla, UMEIOIIETO OCh BPAICHUSI.

KoHcTpynpoBaHre KpOHIITENHOB U PACYET CUIT YIIPYTOCTH.

N3yuenue ycTOMYMBOCTH TBEPAOIO T€JA, UMEIOLIETO MJI0IIA/b ONIOPHI.

Tema 4. 3akonvl coxpaneHusn ¢ Mexanuxe.

NMiynbc mMaTepHallbHOW TOYKH, CUCTEMbl MaTepHalIbHbIX TOYeK. L[eHTp macc cuctemMsbl
MaTepUAIbHBIX TOYEK. TeopeMa 0 ABHKEHUU LIEHTPA Macc.

HMIynbC CUIIbI 1 U3BMEHEHHE UMITYJIbCa TENa.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

MoMeHT umMmIylbca MaTepuaabHOM TOYKH. IIpencraBieHne O COXpaHEHHMH MOMEHTa
MMITYJIbCa B IEHTPAJIbHBIX MOJISX.

Pabora cunbel Ha MaJloM W Ha KOHEYHOM mepemenieHud. ['paduueckoe mpeacTaBieHUe
pabOTHI CHITBI.

MOIIHOCTH CHJIBL.

Kunerndeckass sHeprus MmaTepualibHOW TOYKU. Teopema 00 W3MEHEHMHM KWHETHYECKOU
SHEPrUY MATEPHATBHON TOUKHU.

[loTeHumanbHble U HEMOTEHUUANbHbIE cuibl. [loTeHumanbHas 3Heprus. lloreHnuanbHas
SHEprust ynpyro neopMUpOBaHHOU MpYyKWHBI. [loTeHIMabHAasE SHEPrusi Tejla B OJHOPOIHOM
rpaBUTALMOHHOM moJie. [loTeHnManbHas dHEpPrus Tejla B IPABUTALMOHHOM I10JI€ OJHOPOAHOIO
mapa (BHyTpH U BHE I1apa). Bropast kocmudeckasi CKopocTh. TpeTbst KocMHUecKasi CKOPOCTb.

CBs13b pabOTHI HEMOTEHIMAIBHBIX CHJI C U3MEHEHHEM MEXaHUYECKOW DHEPIHH CHUCTEMBI
TeJ. 3aKOH COXPAaHECHMSI MEXaHUUECKOW SHEPTHH.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHenue bepHymm 17 MACaIbHOM JKUJKOCTH KakK CJIEACTBHE 3aKOHA COXPAaHEHUS
MEXaHUYECKOW dHEPTHUH.

TexHuueckrne yCTpONCTBAa M TEXHOJOTUYECKHE MPOLECCHI: JBUKEHHE PAKET, BOJOMET,
KOMNEp, MPYXKUHHBIN MUCTONET, THPOCKOI, (PUTYPHOE KaTaHUE Ha KOHbKAX.

Hemoncmpayuu.

3aKOH COXpaHEHUs1 UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

N3MepeHre MOIHOCTH CUIIBL.

W3meHenune sHEpryuu Tena Mpyu COBEPIICHUH PadOTHI.

BzaumHble mpeBpamnieHus KUHETUYECKOM U NMOTEHUHMAIBHOW JHEpPrui mpu AEHCTBUU Ha
TEJIO CUJIbI TSKECTU U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHepTruu Ipu CBOOOTHOM MAJACHUU.

Yuenuueckuit sxkcnepumenm, nabopamopnvie padomot, npaKmMuKym.



W3mepeHne uMIrysbca Tena o TOpMO3HOMY ITYTH.

W3mepeHue cuibl TATH, CKOPOCTU MOJIENH IEKTPOMOOUIISI U MOIIIHOCTH CUJIBI TSTH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJIBCOM CUJIBL.

HccenenoBanue coxpaHeHUs! UMITYJIbCA [IPU YIIPYTOM B3aUMOJCHCTBUH.

M3mepenre KHHETUYECKOM YHEPTUHU Tejla 110 TOPMO3HOMY ITyTH.

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

Omnpenenenne pabOThI CHIIBI TPEHUS MPH IBUKECHUH TeJa MO HAKJIOHHOHN IMIIOCKOCTH.

Paszgea 3. MoJsiekyJsipHasi (pu3uKa 4 TEPMOAUHAMHUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOI Meopul.

OCHOBHBIE TIOJIOKEHUS MOJICKYJsapHO-KuHeTHnuecko Tteopun (MKT), ux ombiTHOE
obocnoBanue. uddysus. bpoynosckoe nBmxeHue. XapakTep ABIKEHHS M B3aUMOACHUCTBUS
4yacTHIl BellecTBa. Moesin CTPOCHUS Ta30B, )KUJIKOCTEH U TBEPABIX TeT U OOBSICHEHUE CBOWCTB
BEILIECTBA HAa OCHOBE A3TUX Mojened. Macca u pasmepbl Mmoliekyn (atomoB). KomuuecTBo
BewectBa. [locTostHHas ABoraapo.

TenmoBoe paBHoBecue. Temmepatypa u crocodbl e€ m3mepenus. lllkama temmnepatyp
Lenbcus.

Mogens wnIeanbHOTO ra3a B MOJIEKYJIPHO-KMHETMYECKOM TEOpHM: 4YacTHIBl Tras3a
JBUKYTCS] XAOTUYECKU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

['azoBeie 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona. AOconroTHas Temreparypa
(mkanma temmneparyp KensBuna). 3akon JlanpTona. M3omporecchl B HOealbHOM rase C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | 'paduueckoe nmpeacTaBieHrne H30MPOLECCOB: U30TepMa,
u30Xxopa, nzodapa.

CBs3pb MEXIy [aBJI€EHUEM U CpeAHEW KHHETUYECKOW DSHEpPruel MOCTyNaTelbHOIo
TEIUIOBOTO JBMKEHHUS MOJIEKYNI HJAealbHOro Tra3a (OCHOBHOE YpaBHEHHE MOJEKYISIPHO-
KMHETUYECKOW TEOpUH UI€aIbHOTO ra3a).

CBs3p  aOCONIOTHOM  TeMIlepaTypbl TEPMOJMHAMUYECKOW CHCTEMBI CO  CpeaHei
KMHETUYECKOU dHEPruel MOCTYNaTENbHOIO TEIIOBOTO ABUKEHUS €€ YaCTHII.

TexHuyeckue YCTpOICTBA U TEXHOJOTMYECKUE TMPOILIECCHl: TEPMOMETp, Oapomerp,
MIOJIy4YeHUE HAHOMATEPHUAIIOB.

Hemoncmpavyuu.

Mopenu 1BUKEHHsSI YaCTHUILL BEIIECTBA.

Mozens OpOyHOBCKOTO JBH)KEHUSI.

Buneoponuk ¢ 3anuchio peabHOro OpOyHOBCKOTO JIBUYKEHUSI.

Juddyzus xxuakocteit.

Monens onbita IlTepHa.

[TputsxeHne MOJEKyII.

Mopenu KpUCTAUTIINYECKUX PEIIETOK.

HaGnronenue u uccnenoBaHie H30MpOLIECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopmuvie pabomot, npaKmuKym.

HccnenoBanue mporecca yCcTaHOBICHHS TEIUIOBOTO PABHOBECHSI IIPH TEIIIOOOMEHE MEXKIY
ropstueil ¥ X0JIOJHON BOJOM.

N3yueHne u30TepMHUYECKOro Tpolecca (PEeKOMEHJIOBAaHO HCIHOIb30BaHUE IH(POBOI
nabopaTopun).

M3yuyenue n30X0pHOro Imporuecca.

N3ydenue nzobapHoOro npoiecca.

ITpoBepka ypaBHEHUS COCTOSTHUS.

Tema 2. Tepmoounamuka. Tennogvie mawiunol.

TepMoguHamMuueckast (TH) CHUCTEMA. 3ajaHve  BHEIIHUX  YCJIOBUH  JJid
TEPMOJMHAMUYECKOM CcUCTeMbl. BHemHume w  BHyTpeHHuEe mnapameTpbl. Ilapamerpsl
TEPMOJMHAMHYECKON CUCTEMBI KaK CPEJHUE 3HAYEHUS BEIMYMH, ONMMCHIBAIOLINX €€ COCTOSHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe nauyano repmogunaMuku. CaMONpou3BOJIbHAs peflakcalis TePMOAMHAMUYECKOM
CUCTEMBI K TETUIOBOMY PaBHOBECHIO.

Mopnens uaeanpbHOr0 raza B TEPMOJMHAMUKE — CHUCTEMA YpaBHEHMH: YypaBHEHHE
MenneneeBa—KianeiipoHa U BbIpaX€HHE JJIsI BHYTPEHHEU >HEPrUM. Y CJIOBUS NMPUMEHUMOCTH
TOH MOJENN: HM3Kasg KOHLIEHTpalMs YacTUll, BBICOKME TeMIepaTyphl. BrlpaxkeHue s
BHYTpPEHHEH SHEPrUU 0OJIHOATOMHOTO HJI€alIbHOI0 rasa.

KBa3ucrarnueckre u HECTaTUYECKUE IPOLIECCHI.

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

Temonepenaya kak crnoco® H3MEHEHHUS BHYTPEHHEH OHHEPruM TEepMOJIMHAMUYECKOU
CHCTeMBI Oe3 coBepiIeHus: padoThl. KOHBEKIHS, TEIIIONPOBOIHOCTD, U3TyYCHHE.

KomuuectBo Ttemnorel. TemnmoéMmkocTh Tena. YenbHass M MOJSpPHAs TEIJIOEMKOCTH
BelllecTBA. YpaBHeHHe Maliepa. YenbHas TeIUIOTa CropaHus ToIuiMBa. Pacuér konuyecTBa
TEIUIOTHI IIpH Terwionepenaye. [lonstue 06 aguadbaTHoM mpoiecce.

IlepBblii 3ak0H TepMoaMHAMUKU. BHyTpeHHss sHeprus. KomuuectBo TemnoTsl u padoTa
KaK Mepbl U3MEHEHUS BHYTPEHHEH YHEPTUH TEPMOIMHAMUYECKON CHCTEMBI.

Bropoil 3akOH TEpMOAMHAMUKM [UIl PAaBHOBECHBIX IIPOLECCOB: YEpe3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOIAMHAMHMYECKON CHCTEMBbl MPOXOIUT E€AMHCTBEHHas aauabara.
AOcosroTHas TeMIiepaTypa.

Bropoit 3aKkoH TepMOIMHAMUKU NIl HEPABHOBECHBIX MPOILIECCOB: HEBO3MOXKHO IEpeNaTh
TEIJIOTY OT 0oJiee XOJOAHOro Tejla K OoJsiee Harperomy 0Oe3 kommneHcanuu (Kmaysmyc).
HeoOpatuMocTh NpUpOIHBIX TPOIECCOB.

[TpunMne! AeiicTBUs TermnoBbix MamuH. KIT/I.

MakcumanbHoe 3Hauenue KI1JI. [ukn Kapno.

OKOJIOTUYECKHUE ACTIEKThl UCIOJIb30BaHUS TEIUIOBBIX ABUrareneil. TemioBoe 3arps3HeHne
OKpPYKaroIlen Cpe/Ibl.

TexHuueckue ycTpoiCTBa M TEXHOJIOIMUECKHUE IMPOLECCHI: XOIOAWIbHUK, KOHAULIMOHED,
IU3eTbHBIA W KapOIOpaTOpHBIM JBUraTenu, MapoBas TypOWHA, MOMYyYEHHE CBEPXHU3KHX
TEMIEpaTyp, YTWIN3alUS «TEIUIOBBIX» OTXOJOB C HCIOJB30BaHUEM TEIUIOBOTO Hacoca,
YTUIU3alKsg OMOOPraHNYEeCKOT0 TOTLTMBA AJIsl BEIPAOOTKH «TEILIOBOY M SJIEKTPOIHEPTHH.

Hemoncmpayuu.

H3meHeHue TemnepaTypsl IPH aI1adaTHueCKOM PacCIIuPEHUH.

Bo3aymiHoe orauso.

CpaBHeHuE yIEIBHBIX TEIUIOEMKOCTEN BEILIECTB.

CniocoObl U3MEHEHUSI BHYTPEHHEN YHEPTHH.

HccnenoBanue aanabaTHoOro mporecca.

KomnbroTepHble MOJIENIN TEIUIOBBIX ABUTATEIEH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

N3mepenne yaenbHOU TeMT0EMKOCTH.

HccnenoBanue npouecca OCThIBaHUS BEIIECTBA.

HccnenoBanue aguabaTHOro npoiiecca.

N3yueHne B3aMMOCBS3M DHEPTUU MEXKMOJIEKYJISIPHOTO B3aUMOJACHCTBUSL U TeMIIEpaTyphl
KHTIEHHS JKHIKOCTEM.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazoevie nepexoowvl.

[TapooOpa3oBanne u KoHAeHcarus. Vicnmapenwe wu kumeHwe. YaenapHas TeIIoTa
napooOpa3zoBaHMUs.

Hacpimennsle ¥ HeHachllleHHble Mapbl. KadecTBeHHass 3aBUCMMOCTb IUIOTHOCTH U
JABJICHUS] HACBIIICHHOTO Mapa OT TEMIEpPaTyphbl, UX HE3aBUCUMOCTH OT 00bEMa HACHIIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATyphl KUIIEHUS OT JaBJICHUS B KUIKOCTH.

BrnaxnocTs Bo31yxa. AGCONIOTHAS U OTHOCUTETIBHAS BIAXKHOCTb.



Tsépnoe Teno. Kpucrannnueckue u amopdHbie Tesa. AHU30TPONUS CBOMCTB KPUCTALIOB.
[InaBrnenue u kpuctauU3anus. Y aenbHas TerioTa miasieHus. Cydomumanusi.

Hedopmaruu tBEpHoro tena. Pactsokenme u cxartue. Chosur. Moayns FOnra. Ilpenen
yrnpyrux aedopmanui.

TemioBOE pacuIMpeHne KUAKOCTEH M TBEPABIX Tel, 00BEMHOE U JIMHEHHOE PaCIIUPECHHE.
AHrapMOHHM3M TEIUIOBBIX KOJIEOAHUN YacTHUI[ BEIeCTBA KaK IMPUYMHA TEIJIOBOTO PACHIMPEHUs
TeJ (Ha KAYeCTBEHHOM YpPOBHE).

[TpeoOpazoBanue sHepruu B (pa3oBbIX Mepexoax.

YpaBHEHHE TEIJIOBOTO OaaHca.

[ToBepxHocTHOE HaTskeHUe. KoaddunueHT noBepXHOCTHOTO HaTsKeHus. KanuispHbie
ABJeHUA. /{aBieHue o UCKPUBIEHHON MTOBEPXHOCTHIO xkuakocTH. @opmyia Jlamnaca.

TexHudyeckue yCTpOMCTBA M TEXHOJOTMYECKHME IIPOLIECCHI: KUAKUE KPUCTAJLIbI,
COBpPEMEHHBIE MaTepUaJIbI.

Hemoncmpayuu.

TemnoBoe paciupeHue.

CBoiicTBa HaChIILIEHHBIX M1APOB.

Kunenne. Kunenue npu nOHUKEHHOM J1aBICHUU.

N3mepenne cuiibl HOBEPXHOCTHOTO HATSKEHUSI.

OIBITHI ¢ MBUIBHBIMH TIEHKAMHU.

CmauuBanue.

Kanwnsipasie sBieHus.

Mopeny HEHbIOTOHOBCKOM KMJIKOCTH.

Crioco0bl U3MEpEHUs BIKHOCTH.

HccnenoBanue HarpeBaHusl U MIIABJIEHUS KPUCTAIIMYECKOTO BELIECTBA.

Bune! nedpopmanuii.

Hab6nronenue mansix aedopMarmii.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3yuenune 3aKk0OHOMEpPHOCTEN UCTIAPEHUS JKUIKOCTEH.

N3mepenne yaenbHON TEeIUTIOTHI IIJIaBIEHUS JIbJA.

N3yueHue CBOMCTB HACBIIICHHBIX ApOB.

N3mepenne abCoMOTHOM BIAXKHOCTH BO3/lyXa U OI[EHKA MAacChl TapOB B TIOMEIIICHUH.

W3mepenne kodduirienTa moBepXHOCTHOTO HATSHKEHHUSI.

N3mepenune moayns FOnra.

HccnenoBanue 3aBUCUMOCTH AeQOpMaIiii pe3NHOBOTO 00pasiia OT MPUIOKEHHON K HEMY
CHUJIBI.

Pasnen 4. danekTpoanHaMuka.

Tema 1. Inexmpuueckoe noe.

DneKTpu3anusl Ten U e€ MpOosiBIEHUsA. DIEKTPUUYECKUN 3apsan. J[Ba BUAA 3IEKTPUUYECKUX
3apsiioB. [IpOBOTHUKH, AUAJIEKTPUKHA M TOJYIPOBOJHUKH. DJIIEMEHTAPHBINA DJIEKTPUYECKUI
3apsii. 3aKOH COXPaHEHUs AIEKTPUUECKOTro 3apsija.

B3aunmoneiictBue 3apsanoB. Toueunsie 3apsaapl. 3akoH KyioHa.

OnekTpuueckoe nose. Ero nefictBue Ha 31eKTpUUYECKUE 3aPsi/Ibl.

Hanpsok€nnocts  snexktpudeckoro mnoss. [IpoOubiit 3apsin. Jlunum Hanpsox€HHOCTH
ANEKTPUUECKOTr0 NoJist. OJHOPOAHOE FIEKTPUUECKOE MOJIE.

[ToTeHIMaTbHOCTh AJIEKTPOCTATUYECKOTO TMOJs. Pa3HOCTh MOTEHIIMANIOB M HaIpsKEHUE.
[loteHuumanbHast  3Heprusi  3apsga B ANEKTPOCTATUUECKOM  TIOJIE. [ToTenmman
ANEKTPOCTaTUUECKOro TMojs. CBs3p HANPsHKEHHOCTH TIONS W PA3HOCTH TOTEHIMAIOB IS
AIIEKTPOCTATUYECKOTO OIS (KaK OJHOPOIHOTO, TaK U HEOTHOPOIHOTO).

[TpuHIIUTT CyMePIIO3UITNH SIIEKTPUUECKHUX TTOJICH.



[Tone Toueuynoro 3apspa. Ilome paBHOMepHO 3apstkeHHOU cdepsl. Ilome paBHOMEpPHO
3apsOKEHHOTO 10 00bEMy mmapa. [lose paBHOMEPHO 3apspDKEHHON OECKOHEUHOW TUIOCKOCTH.
KaptuHbl mMHUN HANPS)KEHHOCTU ITUX I1OJIEH U SKBUIIOTEHIIUAIbHBIX ITOBEPXHOCTEH.

ITpoBOAHMKY B 3JIEKTPOCTATUYECKOM I10JIE. Y CIIOBHE PAaBHOBECHS 3aps10B.

JIMDIEKTPUKHU B DJIEKTPOCTATUYECKOM I10JI€. J[M3neKkTpudecKas NpOHULaEMOCTh BEIIECTBA.

Kongencarop. DNeKTpOEMKOCTh  KOHJEHCATOpA. DNeKTPOEMKOCTh  IJIOCKOTO
KOHJIEHCATOopA.

[TapannensHoe  coeauHeHwe  KoHaeHcaTtopoB.  [locnmemoBarenbHoe — coelMHEHHE
KOHJICHCATOPOB.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

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

TexHu4eckue ycTpOMCTBa M TEXHOJOTMUECKHE MPOLECCHI: JIEKTPOCKOI, JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3aIUTa, 3a3eMJICHUE HIIEKTPOIPHUOOPOB, KOHJCHCATOPHI, TeHepaTop Ban e
I'paada.

Hemoncmpayuu.

YCTpONCTBO M MPUHITUT IEHUCTBUS JIEKTPOMETPA.

DNEKTPUUECKOE MOJI€ 3apsKEHHBIX [IAPUKOB.

DIIEKTPUUYECKOE TOJIE BYX 3apsKEHHBIX TUIACTHH.

Moguens anekTpocraTuieckoro reaeparopa (Ban e ['paada).

[IpoBOIHUKY B AJIEKTPUYECKOM I10JIE.

DIIeKTpOCTaTUYECKas 3allHTa.

VCTpolCcTBO M ACMCTBHE KOHIEHCATOPA MTOCTOSHHOM U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOTO KOHJAEHCAaTopa OT IUIOIIAAu  IJIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus MEKTPUYECKOTro MOoJIsl 3apsyKEHHOT0 KOHAEHCATopa.

3apska v pa3psiika KOHAEHCAaTopa Yepe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, npaKmuKym.

OueHka cu1 B3auMOJEICTBUA 3apsKEHHBIX TEll.

Habmonenne npeBpalieHust SHEPTruu 3apsHDKEHHOTO KOHJIEHCATOpa B SHEPTUIO0 U3JTyYEHUs
CBETOAMO/A.

W3ydeHne npoTekaHus TOKa B LIETIH, COJIEprKalle KOHIeH caTop.

Pacnpenenenne pa3sHOCTH TOTEHIHUANOB (HANPSOKEHWs) TIPH  MOCIEAOBATEIHLHOM
COEIMHEHUH KOHJAECHCATOPOB.

HccnenoBanue pa3psaa KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlil 31eKmpuydecKuili mox.

Cuiia Toka. [ToCcTOSIHHBIN TOK.

VYcnoBus CyIHIeCTBOBAaHUS IOCTOSIHHOTO 3JIEKTPUYECKOro TOKa. VICTOYHMKHM TOKa.
Hanpsoxenne U n DJIC €.

3akon OMa a1 yyacTKa LenH.

DJIEKTPUYECKOE  CONMPOTUBJIEHUE.  3aBUCHUMOCTb  CONPOTUBIEHUS  OJHOPOJHOTO
MPOBOJAHMKA OT €ro JUIMHbI U IUIOUIaJM TONEPEYHOro CEeUeHHUs. YJeNbHOE COMPOTHUBIICHUE
BEIIECTBA.

[locnenoBarenpHOE, NapAIENBHOE, CMEIIAHHOE COEAVMHEHUE IPOBOJHUKOB. Pacdér
pa3BeTBIEHHBIX dNeKTprueckux nenei. [Ipasuna Kupxroda.

Pabora anexkrpuueckoro Toka. 3akoH Jxoyns—Jlenmna.

MonHOCTh 3EKTPUYECKOT0 TOKa. TernnoBasi MOLHOCTb, BbIIEsieMas Ha PE3UCTOPE.

OJIC u BHYTpEHHEE CONPOTHUBJICHUWE MCTOYHMKA TOKa. 3akoH OMa Wi MOJHOM
(3aMKHYTOI) 7eKTprUecKoi nemu. MoIHocTh uCTOYHNKA Toka. KopoTkoe 3aMbIKaHHe.

Konzaencarop B 11enu noCTOSIHHOTO TOKA.

TexHu4ueckue yCTPONCTBA M TEXHOJIOTMUYECKHE MPOLECChl: aMIEepMETpP, BOJBTMETP,
peocTar, CYETUHUK NIEKTPUIECKON SHEPTIHH.



Hemoncmpayuu.

W3mepeHue cuibl TOKA M HAIPSKEHMSL.

HccnenoBaHue 3aBUCUMOCTM CHJIBI TOKAa OT HANpPsDKEHUS [UId  PE3UCTOpa, JIaMIlbl
HaKaJIMBaHUS U CBETOAMOAA.

3aBUCUMOCTb CONPOTHUBIEHUS LWIMHIPUUECKUX IPOBOJHUKOB OT JJIMHBL, IUIOLIAAU
HONIEPEYHOI0 CEYEHUs U MaTepuana.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKa OT COIPOTUBIEHUS IPU IOCTOSHHOM
HaNpsKEHUU.

[Tpsimoe m3mepenune DJIC. KopoTkoe 3aMbIkaHUE rajibBaHUYECKOI'O 3JIEMEHTA M OLEHKA
BHYTPEHHEI'0 COIPOTHUBIICHMSL.

Crioco0bI coeTMHEHHUs ICTOYHUKOB ToKa, DJ{C Garapeii.

HccnenoBanue pa3HOCTH MOTEHLUATIOB MEXy MOJIOCAMH UCTOYHUKA TOKA OT CHJIbI TOKA
B LIEIIU.

Yuenuueckuit 3xkcnepumenm, nabopamopnuie padomolt, RPAKMUKYM.

HccnenoBanue cMEIIaHHOIO COEIMHEHUS PE3UCTOPOB.

M3mMepenue yeabHOro CONpOTUBIECHHS TPOBOIHUKOB.

HccnenoBanue 3aBUCUMOCTU CHJIbI TOKA OT HAIIPSDKEHUS AJIs1 JIaMITbl HAKAJIMBAHUS.

YBenuueHue npezaena U3MepeHus amrnepmerpa (BoJIbTMETpa).

N3mepenune DJIC 1 BHYTpEHHETO CONPOTUBIICHUS UCTOYHUKA TOKA.

Hccnenoanue 3apucumoctd J1C rajbBaHMUECKOT0 JIEMEHTa OT BPEMEHHU IPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHLUAIOB MEX/y MOJIOCAMH UCTOYHUKA TOKA OT CHJIBI TOKA
B LIEIH.

HccnenoBaHue 3aBUCUMOCTH 110JIE3HOM MOITHOCTH UCTOYHHMKA TOKA OT CUJIbI TOKA.

Tema 3. Toku 6 paznuunslx cpeoax.

OnexkTpuyeckas IMPOBOAUMOCTb pA3IMYHBIX BEIIECTB. OJIEKTPOHHAS IPOBOJUMOCTh
TBEPABIX ~ METAUIOB.  3aBUCHUMOCTb  COINPOTUBJIIEHUS  METANIOB  OT  TEMIIEpaTypBhl.
CBepXITpOBOIUMOCTb.

DneKkTpruuecKkuil TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M MNpPHUMECHas MPOBOAMMOCTb IMOJYIPOBOJIHUKOB.
CsaoiicTBa p—Nn-nepexona. IlomynpoBoHUKOBBIE TPHUOOPHI.

ONEKTPUYECKUH TOK B 3JIEKTPOJIMTAX. DJIEKTPOIUTHUYECKAS IUCCOLMALMS. DIEKTPOIH3.
3axonbl Dapazes ISt 3JEKTPOIH3a.

OnexTtpuueckuid TOK B raszax. (CaMOCTOSTENBHBIM M HECAMOCTOSITENIBHBIN pas3psi.
PaznuuHble TUIIBI CaMOCTOATENBHOTO pa3psiaa. Momuus. [1na3zma.

TexHnueckue yCTpPOHCTBA UM NPAKTHUECKOE IPUMEHEHHUE: Ta30pa3psiiHbIE JIaMIIBL,
AJIEKTPOHHO-JIy4€eBasi TpyOKa, MOJIYIPOBOJHUKOBBIE MPHOOPHI: U0, TpaH3UCTOp, (HoToauon,
CBETOAMOM, TajbBaHMKA, paUHUPOBAHME MEIW, BBIIUIABKA AIIOMUHUS, DJEKTPOHHAs
MUKPOCKOTIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COITPOTUBIICHHS] METAJNIOB OT TEMIEPATYypPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

3akoHsl anekTposnza dapanes.

HckpoBoii pa3psii ¥ IpOBOJAUMOCTb BO3/1yXa.

CpaBHeHuE NPOBOIMMOCTH METAJJIOB U MOJYIPOBOJIHUKOB.

OnHOCTOPOHHSSA MPOBOIMMOCTD JUOJA.

Yuenuueckuit 3xcnepumenm, nabopamopnsie padomol, RPAKMUKYM.

Habmonenue snextponunsa.

W3mepenue 3apsia 0JHOBAIEHTHOTO HOHA.

HccnenoBanne 3aBUCUMOCTH COITPOTUBIIEHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH TUOJA.



Du3nYecKUl MPAKTUKYM.

CniocoObl u3Mepenust (U3MYECKUX BETUYUH C UCTOIb30BAHUEM aHAIOTOBBIX M IIU(POBBIX
U3MEPUTENBHBIX TPUOOPOB W  KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTeM. AOCONIOTHBIE U
OTHOCHUTEIIbHBIE  IOTPEIIHOCTH  HM3MepeHud  ¢usnyeckux BenuyuH. OleHKa TpaHUI
IIOTPELIHOCTEM.

[IpoBeneHre KOCBEHHBIX HW3MEPEHHI, HUCCIEIOBAaHUM 3aBUCHUMOCTEH  (PHU3MUYECKHX
BEJIMYMH, MPOBEPKa MPEIIOKEHHBIX TUIIOTE3 (BBIOOp M3 paldoT, OMHMCAaHHBIX B TEMAaTHYECKUX
pazznenax «Y4eHUYECKU IKCIIEPUMEHT, JIabopaTOpHbIe Pa0OThI, IPAKTUKYM»).

Me:knpeameTHbie CBSI3H.

Uzyuenue kypca ¢usuku yriyonéHHoro ypoBHs B 10 kiacce oCylIeCTBISIETCS ¢ YYETOM
COJCPKATENBHBIX MEXKIIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTWKH, OHWOJIOTHH, XHUMUH,
reorpauu ¥ TEXHOJIOTHU.

Mesxicnpedmemuvie nonamus, C6A3aHHbBIE C UYUEHUEM MEMO008 HAYUHO20 NO3ZHAHUA:
ABJICHUE, Hay4YHbIH (hakT, rumore3a, (Qu3uUeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJIEIMPOBAHHUE, MOJIEb, U3MEPEHUE, IOTPELLIHOCTY U3MEPEHUN, U3MEPUTEIIbHBIE
npuoOopsI, IU(poBas 1ad0paTOPHs.

Mamemamuka: peuieHWE CHCTEMbl ypaBHeHM. JluHelHas QyHKoms, mapadona,
runep6ona, ux rpaduku u cBoiicTBa. Tpuronomerpuyeckue GyHKIMN: CHHYC, KOCUHYC, TAHT€HC,
KOTaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO. BEKTOphI M MX NPOEKLIUU HA OCU
KOOPJIMHAT, CII0KEHHE BEKTOPOB.

Buonozua: mexanndeckoe ABIKEHHE B JKUBOH mpupoje, auddysus, ocMoc, TEII000OMEH
JKUBBIX ~ OpPraHU3MOB, TEIUIOBOE  3arps3HEHUE  OKpYXKalolel  cpeapl,  yTUIM3anus
OMOOpPraHNYECKOro TOIJIMBA JJISi BBIPAOOTKHM «TEIIOBOW» U 3JEKTPOIHEPIUH, MOBEPXHOCTHOE
HATSHKEHHE U KallWUIPHBIC SIBJICHUSI B IPUPOJE, HNEKTPUUECKHUE SIBICHUS B KUBOU MPUPOJE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJIIpHasl Macca, MoJy4yeHrne HaHOMAaTepHUaoB, TEIJIOBbIE CBOMCTBA TBEPABIX TeEIl, KUAKOCTEH U
ra3oB, JKUJKHE KPHUCTAJUIbI, DJJIEKTPUUECKHE CBOMCTBA METAJJIOB, 3JEKTPOIUTHYECKAs
JUCCOLIMAINS, TaJbBAaHUKA, SJIEKTPOHHAS MUKPOCKOIIHS.

T'eozpaghus: BnaxHOCTh BO31yXa, BETPhL, OApOMETP, TEPMOMETP.

Texnonozua: npeobpa3oBaHue IBUKEHUN C UCIIOIb30BaHHEM MEXaHU3MOB, YUET CyXOro U
JKUJKOTO TPEHUST B TEXHHUKE, CTaTUYECKHE KOHCTPYKIMU (KPOHIITEHH, peméTdyarsie
KOHCTPYKIIUH), UCTIOJIH30BaHNE 3aKOHOB COXPAHEHHS MEXaHUKH B TEXHUKE (THPOCKOT, BOJOMET
U Jpyrue), ABUTaTeldb BHYTPEHHETO CropaHus, mnapoBas TypOuHa, OBITOBON XOJIOAMJIBHUK,
KOHJIMLIUOHEP, TEXHOJOTUHU TOJYYEHHS COBPEMEHHBIX MaTepuajgoB, B TOM UHCIE
HAaHOMATepHaloB, M  HAHOTEXHOJOTMM,  JJEKTPOCTaTHuYecKas  3allluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, Fra30pa3psIHBIC JTAMIIBI, TOTYIPOBOAHUKOBBIE TPUOOPHI, FAIbBAHHUKA.

11 KJIIACC

Pasnen 4. DaekTpoamHaMuka.

Tema 4. Maznummnoe nosne.

B3aumoneiicTBuE MOCTOSHHBIX MarHUTOB M IPOBOJHUKOB C TOKOM. MarHutHoe Ioe.
BekTop mMarHuTHOM MHAYKIMH. [I[puHIMN Cyriepno3niiny MarHUTHBIX NOJIeH. JIMHNKM MarHUTHOM
WUHAYKLHH.

MarautHoe 1oje IPOBOJHHUKA C TOKOM (IIPSIMOTO MPOBOJHHUKA, KAaTYIIKH M KPYrOBOT'O
BUTKA). OnbIT Dpcrena.

Cuna Ammepa, e€ HanpaBJIE€HUE U MOYJIb.

Cuna Jlopenna, e€ HampaBleHHE M MOIYJb. J[BH)KEHHE 3apsyKEHHOW YacTUIBl B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

MaruuTtHoe nose B BeuecTse. eppoMarHeTUKy, napa- U IMaMarHeTUKH.



TexHuueckne ycTpoMcTBa M TEXHOJIOTMUYECKHE IPOLIECCHl: NPUMEHEHUE IOCTOSHHBIX
MarHuToOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTpoJBUTaTeNlb SKOOU, YCKOPHUTEIU
AJIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.

KaptuHa nMHMM WHAYKIMM MarHUTHOTO IIOJ IIOJOCOBOTO M IOAKOBOOOPa3HOIO
MIOCTOSIHHBIX MarHUTOB.

KapTuHa nuHUN MarHMTHOM MHIYKIMM MOJS JJIMHHOTO MPSAMOro IPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOT'O IIPOBOJHUKA, KATYIIKHA C TOKOM.

B3anmopencTerue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

Habmroienue nBr>xXeHus My4yKka 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMI AEHCTBUS SIEKTPOU3MEPUTENHFHOTO IPUOOPa MATHUTOAIEKTPHUUYECKON CHCTEMBI.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKkmukKym.

HccnenoBaHre MarHUTHOTO NOJIS1 IOCTOSIHHBIX MarHuTOB.

HccnenoBanue cBONCTB (heppOMarHeTUKOB.

HccenenoBanue 1eCTBUSA IOCTOSSHHOIO MAarHATA HA PAMKY C TOKOM.

N3mepenne cuiibl Amiepa.

W3ydeHne 3aBUCUMOCTH CUJIbI AMITEpa OT CUJIbI TOKA.

OrnpeneneHne MArHUTHOM MHAYKIIMU HA OCHOBE MU3MEPEHUS CHIIbl AMIiepa.

Tema 5. InexkmpomazHumnan uHOYKYuUs.

SIBnenue snexTpoMarHUTHOM WMHAYKIUU. [loTOk Bektopa MarHuTHOM uHaykuuu. DC
MHAYKIHMU. 3aKOH 3JEKTPOMarHUTHON uHAyKuuun Papanes. BuxpeBoe 3iieKTpuUUecKoe IOJIE.
Toxku dyko.

O/1C uHAyKIMY B IPOBOAHUKE, IBUXKYILEMCS] B OJJHOPOIHOM MarHUTHOM I10JIE.

[IpaBuio Jlenna.

NunyktuBHOCTh. Karylika HWHAYKTMBHOCTM B LENM IOCTOSHHOIO TOKa. fIBieHHE
camounaykiuu. 3/1C caMonHayKIUU.

DOHeprus MarHUTHOTO TOJISl KaTyIIKHU C TOKOM.

DNEKTPOMAarHuTHOE IOJIE.

TexHuueckue ycTpoHCTBa U TEXHOJIOTMYECKHE TIPOLECCHl: HWHAYKIIMOHHAs IIeub,
COJICHOM /I, 3aIMTA OT JIEKTPU3ALMH TEJN TP JIBUKEHUM B MATHUTHOM I10JIE€ 3€MIIH.

Hemoncmpayuu.

Habmroienue siBieHUs 31€KTPOMArHUTHOM WHIYKITHH.

Uccnenoanue 3aBucuMmoctd IJIC MHAYKIMHM OT CKOPOCTH HM3MEHEHHUS] MarHUTHOI'O
MOTOKA.

IIpaBuno Jlenna.

[Tanenne MaruuTa B aJIOMHUHHMEBO (MeiHOI) TpyOe.

SIBrieHME CAaMOMHIYKIIUY.

Hccnenosanue 3aBucumoctu J/JC caMOMHAYKIIMU OT CKOPOCTH MU3MEHEHMS CHJIbI TOKA B
LEIN.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW HHAYKIIHH.

Omnpenenenne NHAYKIMA BUXPEBOTO MarHUTHOT'O MOJIS.

HccenenoBanue siBIEHUS CAMOMHIYKIUU.

COopka MozeH IEeKTPOMAarHUTHOT'O TeHepaTopa.

Pa3pnen S. KoJsieOanust 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarennuast cucrema. CBoOOIHEBIE KOJIEOAHUS.

'apmonnueckue  konebanus.  KuHemartmyeckoe W JUHAMHUYECKOE  OIMCAHHE.
DOHepreTuyeckoe ONucaHue (3aKOH  COXpaHEHHUS  MEXaHWYeCKOoW »Hepruu). BriBojg



TUHAMHYECKOTO ONHCAaHWS TApMOHHYECKHX KONEGOAHWA W3 WX DJHEPreTUYeCKOoro u
KMHEMATH4YECKOT O ONMCAHMS.

Amrmutyaa u ¢asza konebanuil. CBsi3b aMIUIUTYABI KOJICOAHWI MCXOMHON BEJTMYUHEI C
aMIUIUTYIaMU KosieOaHui e€ CKOPOCTU U YCKOPEHHUS.

[Tepuon u yacrora xonebanuii. Ileproa Manbix cBOOOIHBIX KOJIEOAHUH MAaTEeMaTHYECKOTO
MmasiTHUKa. [lepron cBoOGOAHBIX KOEOaHUN MPYKMHHOTO MasiTHUKA.

[Tonsatne o 3aryxarommx KojeOaHMsX. BolHyXkneHHble KoneOanus. Pe3oHaHc.
Pe3onancHas kpuBas. BiustHue 3aTyxaHusi Ha BUJ] pe30HAHCHOW KpUBOW. ABTOKOJIEOaHUSI.

TexHuueckue yCTpONCTBA M TEXHOJIOIMUECKHE IMPOIECChl: METPOHOM, 4Yachl, Kaueiw,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuch Kojae0aTenbHOro ABMKCHHUS.

HaGmroienne He3aBUCHMOCTH TTEPHOJIa MAIBIX KOJICOAHUH rpy3a Ha HUTH OT aMILTUTY/IBI.

HccnenoBanue 3aTyxarmux KojaeOaHui U 3aBUCUMOCTH MepHoJa CBOOOTHBIX KoJeOaHUun
OT COIPOTHUBJICHHUS.

HccnenoBanune konebaHWil Tpy3a Ha MAacCUBHOM MpPYXHHE C IIeNbl0 (OPMUPOBAHUS
MIPEJICTaBICHUA 00 UeaTbHON MOJICIIN IPY)KHHHOTO MasTHHKA.

3aKOH COXpaHEeHHsI SHEPTUHU NpU KojieOaHusX rpy3a Ha MpYyKUHE.

HccenoBaHue BRIHYKICHHBIX KOJICOAHHIA.

Habmioienue pesonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3mepenue nepuoia cBOOOAHBIX KOJeOaHUNH HUTSHOTO U MPYKMHHOTO MasiTHUKOB.

W3y4eHne 3aKOHOB JIBIDKCHUS TEJIa B X0JI€ KOJICOaHHIA Ha YIIPYTOM TOIBECE.

N3yueHue ABUKEHUS HUTAHOIO MAasTHHUKA.

[IpeoOpazoBanue SHEPTUHU B IPYKUHHOM MasITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXaONINX KOIeOaHui.

WccnenoBanue BEIHYKIEHHBIX KOJICOAHUH.

Tema 2. dnexkmpomazHumnole Ko1edanus.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HUJI€ATHHOM
konebatenbHOM KOHType. Dopmyna Tomcona. CBs3b aMIUTUTYIbl 3apsga KOHAEHCATOpa C
aMILTUTYJION CHJIBI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEeHHsI SHEPTUH B UI€aTbHOM KOJeOaTeTbHOM KOHTYpE.

3aTyxaromuye SJIeKTPOMarHuTHbIE KojeOaHusl. BBIHYXICHHBIE 3JIEKTPOMATHUTHBIE
KoJie0aHusl.

ITepemenHbIi TOK. MOIIHOCTH NEPEMEHHOrO TOKAa. AMIUIMTYIHOE€ W JIEMCTBYIOIEE
3HAUEHUE CUJIBI TOKA M HAMPSKEHUS TIPU Pa3INdHOi hopMe 3aBUCHMOCTH MIEPEMEHHOTO TOKa OT
BpPEMEHU.

CunHycouganbHbld IEPEMEHHBIN TOK. Pe3uCTOp, KOH/IEHCATOP M KATYIIKAa MHAYKTUBHOCTH
B LIENIH CHHYCOMIAJIBHOIO NTIEPEMEHHOT0 TOKa. Pe30HaHC TOkOB. Pe3oHaHC HanpsKeHU.

Uneanwvubiii Tpanchopmatop. [Ipon3BoacTBo, nepeaada U moTpedIeHUE AIEKTPUUYECKOM
SHEPTHH.

DKOJIOTUYECKUE PUCKU MPU MPOU3BOACTBE 3IMEKTpodHEepruu. KynbTypa HMCHOIB30BaAHUS
AJIIEKTPOIHEPTHH B TTOBCETHEBHOM JKH3HHU.

TexHU4yeckne yCTPOHUCTBA W TEXHOJIOTMYECKHE IIPOLIECCHI: AJIEKTPUUYECKUN 3BOHOK,
reHepaTop MEPEMEHHOTO TOKa, TWHUHU AJICKTpOoIepead.

Hemoncmpayuu.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJIeOaHusI.

3aBUCHMOCTh YaCTOTHI CBOOOIHBIX KOJeOaHU OT MHAYKTUBHOCTH U EMKOCTH KOHTYpA.

OcnumiorpaMMsbl SJIEKTPOMArHUTHBIX KOJICOaHUM.

['eHepaTop HE3aTyXaIIKUX IEKTPOMArHUTHBIX KOJIeOaHUH.

Mopenb 37eKTPOMarHuTHOTO TeHEpaTopa.



BriHyXIeHHBIE CHHYCOHIAIbHBIE KOJIEOaHNUS.

Pe3ucrop, karyiika HHIYKTUBHOCTU U KOHJIEHCATOP B LIETIH IEPEMEHHOT0 TOKA.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOHJICHCATOPA.

YCTpORCTBO U IPUHIIUIT ACUCTBUS TpaHCcHopMaTopa.

Monenb TUHUY SIIEKTPOIIepe1adH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

Uzyuenue tpanchopmaropa.

HccnenoBanue NepeMEHHOIO TOKA 4epe3 IOCIEI0BAaTEIbHO COEAMHEHHbBIE KOHIEHCATOD,
KaTYyILIKY U PE3UCTOP.

HaburoieHne 351eKTpOMarHuTHOIO PE30HAHCA.

Hccnenoanue paboThl MICTOYHUKOB CBETA B LIETIH [IEPEMEHHOT0 TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMAaAZHUMHbBIE 60JIHbL.

MexaHuyeckue BOJIHBI, YCIOBUS HX pacrpocTpaHeHus. [lomepedynble u mpoOAOJbHBIC
BosIHBI. Ilepuon, ckopocTs pacnpocTpaHeHMs U AjduHa BOJIHBL. CBOMCTBA MEXAHUYECKUX BOJIH:
OTpakeHHe, mpeoMiieHue, HTeppepeHIus U TudpaKius.

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

[IIymoBoOe 3arpsi3HEHHE OKPYXKAIOIIEH Cpeibl.

ONEeKTPOMarHUTHbIE BOJHBI. YCJIOBHS M3JIy4EHHUS 3JEKTPOMAarHUTHBIX BOJIH. B3aumuas
OpHUEHTAIINS BEKTOPOB B DJIEKTPOMAarHUTHON BOJIHE.

CBolicTBa  3JEKTPOMarHUTHBIX BOJH: OTPaXEHHE, [PEIOMJIEHHME, IOJISIpU3aLNs,
uHTephepeHIus U TudpaKius.

[[Ikana 3J1eKTPOMAarHUTHBIX BOJIH. [IprMeHEHHE 31EeKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI panoOCBA3H U TeleBUAeHUs. Pannonokanusi.

DNEKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHuuyeckue ycTpoicTBa M INMPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJbHbIE MHCTPYMEHTHI,
pamap, paauoONpUEMHHK, TENeBU30p, aHTeHHa, Ttenedon, CBY-meub, ynbTpa3ByKoBas
JUArHOCTHKA B TEXHUKE U MEJIULIMHE.

Hemoncmpavyuu.

OO6pa3oBaHue U pacpoCTpaHEHUE TOTIEPEYHBIX U MTPOJIOJIHLHBIX BOJIH.

Kounebmromieecs: Te0 Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOaHUI.

HaGnronenue oTpakeHus ¥ MpeIoMIICHNs MEXaHMYECKUX BOJIH.

Habmonenne nuntepdepeHny 1 AUPpakiii MEXaHUUYECKHUX BOJIH.

AKyCTHYECKHI pe30HaHC.

CBolicTBa yabTpa3ByKa U €ro NpUMEHEHHUE.

HaOnronenue cCBSI3M T'POMKOCTH 3ByKa M BBICOTBI TOHa C aMIUIMTYJOM M YacTOTOMN
Kosie0aHuM.

HccnenoBanue  CBOWCTB — DJIEKTPOMArHUTHBIX ~ BOJIH:  OTPaKeHHE, IPEIOMIICHHUE,
noJisipu3anus, 1udpakuus, HHTepGepeHIns.

OO6HapyxeHne HHPPaKpacHOTo U YIbTPa(HOIETOBOrO H3ITy4EHHH.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomel, npakmuxym.

N3y4eHne napaMeTpoB 3ByKOBOW BOJIHBI.

W3ydeHue pacrpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpamonuHetHOE pacnpoCTpaHEHHUE CBeTa B OAHOpoAaHOM cpene. Jlyd cera. ToueuHslit
HCTOYHUK CBETA.

Otpakenue cBeTa. 3akoHbI OTpaxkeHHs cBeTa. [locTpoeHune u300pa’keHUN B IJIIOCKOM
3epkane. Cepuyeckue 3epkaia.



[lpenomnenue cBeta. 3aKOHBI MpEIOMJICHHS cBeTa. AOCOMIOTHBIA IOKa3aTelb
npenomiieHuss. OTHOCUTENBHBIM IOKa3aTenab mpenoMiacHHs. IIoCTOSHCTBO 4acTOTHI CBeTa U
COOTHOLLIEHHUE JUIMH BOJIH IIPU MEPEXO0/I€ MOHOXPOMATUYECKOTO CBETA YEpEe3 I'paHuUlly pas3jaeia
JBYX ONITHYECKUX CPEZ.

Xon nyueit B nmpusme. ucnepcus ceera. CliokHbIi coctaB Oenoro ceera. L[Ber.

ITostHOE BHyTpeHHEe oTpakeHue. IIpenenbHbIi yroi NoaHOro BHYTPEHHETO OTPaKEHUS.

Cobuparomue M paccewBaromue JHUH3bL. ToHkas nuH3a. DOKYCHOE pPACCTOSHUE U
ONTUYECKas CHUJIa TOHKOM JIMH3bI. 3aBUCUMOCTb (DOKYCHOTO PACCTOSHUS TOHKOH cdepudeckoi
JIMH3BI OT €€ TEOMETPUU U OTHOCUTEIILHOTO 110KA3aTeNsl PEIOMIICHUS.

dopmyna TOHKOU JIMH3bL. Y BEIUYECHHE, 1aBAEMOE JIMH3OM.

Xox ny4a, IpOLIEALIEro JMH3Y 10/ IPOU3BOJIbHBIM YIVIOM K €€ IVIABHOW ONTHUYECKOU OCH.
[TocTtpoenne n300paXkeHUH TOUKM U OTpe3Ka MPSMON B COOMPAIOIUX U PACCEUBAIOIINX JHH3aX
U UX CUCTEMaX.

Ontuueckue npudopsl. Paspemaromas cnocoOHOCTh. [71a3 Kak onTHYecKasi CUCTEMa.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKON ONTHKH.

BonnoBas ontuka. HWHTepdepenuus cBera. KorepeHTHble MCTOYHHMKH. Y CIIOBUS
HaOJIOZIGHNUST MAaKCMMYMOB ¥ MHHMMYMOB B HMHTEP()EPEHIMOHHON KapTUHE OT JBYX
KOT€PEHTHBIX UCTOYHUKOB. [IpuMepsl Kitaccuueckux HHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakumonHas pemérka. YciaoBHe HAOMIOJACHHUS TIJIABHBIX
MaKCHUMYMOB IIpH [aIeHUU MOHOXPOMATHYECKOT0 CBETa Ha AU(PAKIIMOHHYIO PEHIETKY.

ITonsipusanus ceera.

TexHuueckue yCTpPONCTBA M TEXHOJIOIMYECKHE IIPOLECCHI: OYKH, JyIa, I[EpUCKOII,
¢doroannapar, MHUKpPOCKOI, MPOEKIMOHHBII amnmapar, MPOCBETICHUE ONTHUKH, BOJOKOHHAS
OITHKA, TU(PAKIIUOHHAS PELIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBaHue MpesioMIIEHUs CBETA.

HaOG:roeHue nosiHoro BHyTpeHHEro OTpaxeHus. Mojenb CBeTOBOIa.

HccnenoBaHue xo/1a CBETOBBIX ITYYKOB YepPe3 MJIOCKONAPAIIIENIbHYIO IUIACTUHY U IPU3MY.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

Mopenu MUKpOCKOIa, TEIECKOIIA.

Habmonenue natepdepeHnnn ceera.

Habumronenre 1BeTOB TOHKUX MJIEHOK.

HaGnronenue nudpakuuu cera.

N3ydeHne AuppakIMOHHON PEIIETKHU.

HabGnronenue mudpakiimoOHHOTO CIIEKTPA.

Hab6mronenue qucniepcuu certa.

HaGnronenue nonspusanuu cBeTa.

[TpumeHeHre noaIpOnI0B ISl U3yUEHHUS] MEXaHUYECKUX HaIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

W3mepenue nokasarens IpeaoMIIeHHUs CTEKIIa.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSTHHSI OT BelecTBa (Ha MPUMEPE KHUJIKUX
JIUH3).

N3mepenue pOKyCHOT0 pacCTOSIHUS PACCEHBAIOIIUX JIMH3.

[Toryuenue n300pakeHUs B CUCTEME U3 INIOCKOTO 3epKajla U JIMH3bI.

[Tony4yeHue n300paxeHus: B CUCTEME U3 IBYX JIUH3.

KoHncTpyrnpoBanue TeIeCKOMMYECKUX CHCTEM.

Habmonenue nudpaxiyu, nHTEpYEpeHIny 1 MOISpU3alluU CBETA.

W3ydeHue nonsipu3aluy CBeTa, OTPaXXEHHOTO OT MOBEPXHOCTU AUDJICKTPHKA.

N3yuenne naTepEpeHIINN Ja3epHOr0 N3IYYEeHUs Ha JBYX LIEIAX.

Hab6nronenue aucnepcum.



Habmonenue u uccrienoBanue qUQGpakinOHHOTO CIEKTPa.

N3mepenne niMHbI CBETOBOM BOJIHBI.

[Tony4yeHnue criekTpa U3MydeHUs CBETOAMOAA TPU OMOIIH TU(PAKIMOHHON PEIIETKY.

Pa3zgen 6. OcHOBBI crienMaJIbLHOH TEOPHH OTHOCUTEIBLHOCTH.

I'paHuLBI TPUMEHUMOCTH KJIACCHMYECKONW MeXaHMKHU. IlocTynaTel crnenuanbHOM TEOpUH
OTHOCHUTEJIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOW  uHTepBai.  IIpeoOpasoBanust  Jlopenma.  YcioBue
NPUYMHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHHE BPEMEHU U COKpaLIEHUE
JUIMHBI.

OHeprusi U UMITYJIbC PEISATUBUCTCKOMN YaCTULIBI.

CBs13bp Macchl € SHEPTUEN U UMITYJILCOM PENATUBUCTCKOMN YaCTHUIbl. DHEPrUs MOKOSL.

TexHu4yeckne ycTpOCTBA M TEXHOJOTMYECKHE IPOLECCHl: CIIYTHUKOBBIE NMPUEMHHUKH,
YCKOPUTENHN 3apSKEHHBIX YACTHII.

Y4eHUYeCKU IKCIIEPUMEHT, JIaOopaTOpHbIE Pa0OTHI, IPAKTUKYM.

Omnpeznenenne MMITYJIbCAa U YHEPTUU PEIATUBUCTCKUX 4acThll (1Mo (oTorpadusiM TpeKoB
3apsKEHHBIX YACTHI] B MArHUTHOM TIOJIE).

Pazgen 7. KBanTtoBas pusuka.

Tema 1. KopnycKkynapnuo-60ano80il 0yaiusm.

PaBHOBecHOE TeTUIOBOE U3NydeHHE (M3IydeHHE aOCONIOTHO UYEPHOro Tena). 3aKOH
cMerieHus Buna. ' unoresa [lnanka o kBaHrax.

@OTOHBI. DHEPTHS U UMITYJIEC (POTOHA.

®oroaddext. Onbitel A. I'. CtoneroBa. 3akonsl hoTodrddexra. YpaBHeHne DifHIITEHHA
s poroaddexra. «Kpacnas rpannna» hororddexra.

JlaBneHue cBeTa (B YAaCTHOCTH, JaBJIGHWE CBeTa Ha aOCONIOTHO MOTJOMIAIONIYI0 U
a0COJIIOTHO OTpakarolyto moBepxHocTh). OnbiTel [1. H. Jlebenena.

BosHoBbeie cBoiicTBa yactuil. Bonubl ae bpoitnsa. Jlnuna BonHbl e bpoitsist 1 pazMepbl
o0nacTu  JoKanu3auMM  JBHXKyleiicss 4dactuupl. KopmyckynsipHO-BOJHOBOW — Tyaiu3M.
Judpakius 31eKTPOHOB Ha KpUCTAILIaX.

Crneuunduka nsmepenuit B Mukpomupe. CooTHoleHus HeonpenenéHnoctei ['eitzendepra.

TexHuueckue ycTpoilcTBa M TEXHOJIOTMYECKHE IMPOLECCHl: CIIEKTPOMETP, (POTODIIEMEHT,
doTonaTuuK, TYHHEIbHBIH MUKPOCKOII, COJTHEUHas Oarapesi, CBeTOANO/I.

Hemoncmpayuu.

®dotor(h ekt Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHeIIHEro GpoTtosddexra.

HccnenoBanue 3aBUCUMOCTH COITPOTHBIIEHHS MOIYIPOBOAHUKOB OT OCBEIIEHHOCTH.

Cseroguog.

Conneunas Oarapes.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

Hccnenosanue poropesucropa.

N3mepenue nocrosiHHo [1nanka Ha ocHOBe uccieaoBanus GpoTorddexra.

HccnenoBanue 3aBUCMMOCTH CHJIbI TOKA Yepe3 CBETOINO/ OT HAIIPSHKEHHUS.

Tema 2. @usuka amoma.

OnbITHI IO UCCIIEIOBAHUIO cTpoeHus aToMa. [lnanerapuas moaens atoma Pesepdopaa.

[Toctynatsl bopa. M3nydenue u morjomieHne (OTOHOB MPH MEPEXOJe aToMa C OJHOIO
YPOBHSI SHEPTUU Ha APYTOH.

Bunel ciektpoB. CekTp ypoBHEN 3HEPTHH aTOMa BOAOPOJA.

CrioHTaHHOE U BBIHY)KJIEHHOE HU3NlyueHue cera. Jlazep.

TexHuueckne yCTpOHCTBA U TEXHOJIIOTMYECKUE NIPOLECCHI: CHEKTPAJIBbHBIN aHAIU3
(CTIEKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIBIOTEP.

Hemoncmpayuu.

Mopenb onsiTa Pezepdopaa.



Habnronenne muHEHYaThIX CIIEKTPOB.

YCTpolCcTBO M ACMCTBHE CUETUNKA HOHU3UPYIOIIUX YACTHII.

Omnpenenenue JUIMHBI BOJIHBI JIA3€PHOTO U3JIY4YEHHUS.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKkmukKym.

HabGmonenue nuneiyaToro crexkTpa.

HccenenoBanue cnekrpa pa3peKeHHOr0 aTOMAPHOIO BOJOPOJA U U3MEPEHHE MOCTOSHHON
Punbepra.

Tema 3. Quzuka amomHo20 A0paA U INEMEHMAPHBIX YACHUY.

Hyxnonnas moxaens simpa I'eiizendepra—Banenko. 3apsin sapa. MaccoBoe 4mciio sijpa.
N3otomsl.

PagnoaktuBHOCT. Anb(a-pacmnan. DIEKTPOHHBIA M MO3UTPOHHBIN Oera-pacman. ['amma-
U3JIy4CHHE.

3aKOH paJuOaKTHBHOrO pacnaaa. PaauoakTtuBHblE u30TOnbl B mpupone. CpoiicTBa
MOHU3HUPYIOUIETO U3JIy4eHUs. BiausiHue painoakTUBHOCTH Ha KHUBbIE OpraHn3Mbl. EcTecTBEHHbIN
¢don m3nydenus. Jlozumerpus.

DHeprus CBS3U HYKIIOHOB B sape. AnepHbie cuibl. JlegekT Macchl sapa.

Anepubie peakuuu. J[lenenne wu cuHtes snep. SAnepHbie peakropbl. IIpobGiemsl
YIOPABJISIEMOTO  TEPMOSIIEPHOIO CHUHTE3a. OKOJOTMYECKHE aCHEKThl pPa3BUTUA  SACPHOU
HHEPreTUKHU.

MeTtoabl perucTpanuu U UCCIEI0BaHUS 3JIEMEHTAPHBIX YaCTHLI.

DyHIaMEHTAIBHBIE B3aUMOJACUCTBUA. bapnoHbl, Me30HBI U JIenTOHHI. [IpencraBnenue o
CranpaptHoil Mmosienu. KBapk-riit0oHHas MOJAEIb aJpOHOB.

®usuka 3a npeaenamu CtannapTHol Mojenu. TEéMHast MaTepust U TEMHAs SHEPIUsL.

EnunctBO duznyeckoil KapTUHBI MUpA.

TexHuueckue ycTpoicTBa M TEXHOJIOTMUECKHUE MPOLIECChl: JO3UMETp, Kamepa BuibcoHna,
AEPHBI  pPEaKTop, TEPMOSACPHBIM peakTop, aroMHas OomO0a, MarHUTHO-PE30HAHCHAs
Tomorpadus.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padbomot, npaKmukKym.

HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM oTorpadusim).

HccnenoBanue paJuoakTUBHOTO (DOHA C MCIIOJIBb30BAaHUEM JI03UMETpA.

N3yuenune nornomenus: 6eTa-4yacTUIl ATFOMUHUEM.

Pa3nes 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPU3UKH.

Ortanbl pa3BuUTUs acTpoHoMuu. llpukiiagHoe ¥ MHUPOBO33pPEHUECKOE 3HAUYEHHE
acTpoHOMHMHU. [IpUMEHMMOCTb 3aKOHOB (U3UKU JUIsI OOBSCHEHHs TPHPOJBI KOCMHUYECKUX
00BEKTOB.

MeToapl acTpOHOMMUYECKHMX HccienoBaHUd. (COBPEMEHHBIE ONTHUYECKHE TEJIECKOIIBI,
PaaAMOTENECKOIIbI, BHEATMOC(EpPHAsi aCTPOHOMHSL.

Bup 3Bé3anoro neba. Co3Besust, spkue 3BE3/bl, IUTAHETHI, UX BUJIUMOE JIBUKEHHUE.

ConneyHas cucrema.

Connue. Conneunas aktuBHOCTb. McTounuk sneprun ComnHua u 3BE31.

3BE31bl, WX OCHOBHBIE XapAKTEPUCTHKU. Jluarpamma «CHEKTpaJIbHBIA Kjacc —
CBETUMOCTB». 3BE3/Ibl IJIABHOM OCJIE0BATEILHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» AJIs
3BE3]l TJIABHOW  IIOCJIEIOBAaTENbHOCTH. BHyTpeHHee crTpoeHune 3BE34. COBpEMEHHBIE
IIPEJICTaBJICHUSI O IPOMCXO0XKIEHUH U 3BoitonK ComHIa U 3BE37. OTallbl )KU3HU 3BE3.

Muineunsiit [1yte — Hama I'anaktuka. [lonoxenne u nuxenne Connua B ['anaktuke. Tumnst
ranakTuk. Pagnoranaktuku u kBazapbl. UEpHbIE ABIPHI B siIpax rajakTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6na. Pasberanue ramaktuk. Teopus
Bonsoro B3peiBa. PennkroBoe nzmydyeHue.

Macmrabnas ctpyktypa BeenenHoii. MeraramakTuka.

Hepeménnsie npodiaemMbl aCTpOHOMUH.

Yuenuueckue naonooenus.



Habmionenuss 3BE3gHOro HeGa  HEBOOPYXKEHHBIM  TIJIA30M  C  HCIOJIB30BaHHEM
KOMIBIOTEPHBIX TMPWIOKEHUN [UId OINpElesIeHUs] IOJIOKEHHsI HEeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO J]aTy: OCHOBHbIE c03Be311s1 CEBEPHOT0 NOyLIApUs U SIPKUE 3BE3/IbI.

Hab6nronenus B Teneckon JIyHbI, MIIaHET, TYMAHHOCTEH U 3BE3THBIX CKOTUICHUM.

Du3nYecKuil NPAKTUKYM.

Crioco0b! n3MepeHus: PU3NYECKUX BEIMUYUH C UCIOJIb30BAHUEM aHAJIOIOBBIX U LU(POBBIX
U3MEPUTENBHBIX TPUOOPOB M  KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEJIbHBIE ~ TOTPEIIHOCTH  M3MEpeHMH  (usnueckux BenuuuH. OlLieHKa  TpaHul
IIOTPELIHOCTEM.

[IpoBeneHue KOCBEHHBIX M3MEpPEHMH, MCCIEJOBaHUN 3aBUCUMOCTEH  (PU3NYECKHUX
BEJIMYMH, MPOBEpKa MPEUIOKEHHBIX TUIOTE3 (BBIOOp M3 padOT, OMMCAHHBIX B TEMATUYECKHX
paszenax «Y4eHU4eCKUH 3KCIIEpUMEHT, 1a00paTOpHbIe pabOThl, IPAKTUKYM).

O0o0maroniee NOBTOpPeHUeE.

OO0oOmenne W cucTeMaTu3alus  CcOJAep)KaHWs  pasfenoB  Kypca «MexaHHKay,
«MonekynsipHass (pu3nKa ¥ TEPMOJUHAMUKA», «IDJNEKTpoauHaMuka», «Konebanus u BOJHBI,
«OCHOBBI CHEIMATIBHOM TEOPHUH OTHOCUTENIbHOCTHY», «KBaHTOBas Qu3nkay, «IeMeHTbhI
ACTPOHOMHUHU U aCTPOPUIUKI.

Ponp (u3MKM M acTpOHOMHM B SKOHOMHYECKOM, TEXHOJOTMYECKOM, COLMAIbHON U
THYECKOH cdepax IeATETbHOCTH YeNOBEKa, poiib M MecTo (U3WKM M aCTPOHOMHH B
COBPEMEHHOM HAay4yHOW KapTUHE MHpa, 3HAYCHUE ONMCATEIbHOW, CHCTEMaTU3UPYIOLIEH,
OOBSICHUTENBHOM M MMPOTHOCTHYECKON (DYHKIMIA pru3muecKoi TeOpUH, poib GU3NIECKON TEOPHH
B (hopMHpOBaHUM MpeACTaBIECHUI O (U3MUECKOW KapTUHE MHUpa, MECTO (PU3MUECKOW KapTHUHbBI
MUpa B 0011EM psAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEJCTABICHUN O IPUPOJIE.

MexnpeaMeTHbIE CBSI3H.

N3yuenne kypca ¢puszuku yriayonéHHOro ypoBHs B 11 Kilacce OCYIIECTBIISIETCS C YIETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBSi3eéd C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Mesicnpedmemuvie nOHAMUA,CEAZAHHBIE C UYUEHUEM MEMOO006 HAYYHO20 NO3ZHAHUA:
ABJICHUE, Hay4yHbIH (akT, runores3a, (pu3nveckas BEIWYMHA, 3aKOH, TEOpHs, HaOIIOAECHUE,
DKCIEPUMEHT, MOJIEIMPOBAaHUE, MOJIEIb, U3MEPEHHE, IOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIbHbBIE
npuOopsbl, udposas 1adopaTopus.

Mamemamuka: penieHre CUCTeMbl ypaBHeHUH. TpuroHomerpuueckue QyHKIUHN: CHHYC,
KOCHUHYC, TAQHT'€HC, KOTAHI€HC, OCHOBHOE TPHUIOHOMETPUYECKOE TOXKIAECTBO. BekTopbl u Hx
IPOEKIMM Ha OCH KOOPAMHAT, CIIOKE€HHE BEKTOpOB. IIpoM3BOJHBIE 3JIEMEHTApHBIX (DYHKIIMMA.
[Tpu3Haky no100Ms TPEYroabHUKOB, OIIPEIEICHNE TUIOMIA U IUIOCKUX UTyp U o0bEMa Te.

Buonozua: »nextpuyeckue sBICHHS B >KMBOH Npupoje, KoyiebaTenbHble IBUKEHUS B
JKUBOM  NpUpoAe,  DKOJOTMYECKHME  PUCKM  TpPU  IPOU3BOJACTBE  3IJIEKTPOIHEPIHH,
IIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOWIEH Cpelpl, yJIbTPa3ByKOBass JMArHOCTUKA B
MeAMIIMHE, ONITUYECKHUE SIBJICHUS B )KUBOI MPUPOJE.

Xumusa: CTpOECHHE aTOMOB M MOJIEKYJ, KpPUCTaJIMYECKas CTPYKTypa TBEPABIX Tell,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN peIETKH, CIIEKTPAIbHbIN aHAIH3.

T'eozpaghusa: MarHUTHBIE TONIOCA 3€MIM, 3aJI€KM MAarHUTHBIX PyA, POTOCHEMKA 3eMHON
MMOBEPXHOCTH, ceiicmorpad.

Texnonozua: NpUMEHEHNE NTOCTOSHHBIX MarHUTOB, AIEKTPOMAarHUTOB, JIEKTPOABUTATEND
Sxobu, reHepaTop MEPEeMEHHOrO TOKa, HWHAYKLUMOHHAs Tedb, JMHUM DJeKTpoliepenad,
ANIEKTPOABHUraTeNb, pajgap, paaUONPUEMHHUK, TEIeBU30p, aHTeHHa, TenedoH, CBY-neus,
yIbTpPa3ByKOBasi JHArHOCTHKA B TEXHUKE, MPOEKLHMOHHBIA amnmapar, BOJOKOHHAs OMNTHKA,
coJIHeyHast OaTapesi, CIyTHUKOBbIE IPUEMHHKH, sIIEPHAsI SHEPTeTUKA U SKOJIOTUYECKHE aCTIeKThI
€€ pa3BUTHSL.



INIAHUPYEMBIE PE3VJIbTATbBI OCBOEHUA IIPOTPAMMBI 110 OU3UKE HA
YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHIMAJIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3yJIbTaTbl OCBOCHUs yueOHOro npeamMera «PU3nKa» JT0JKHBI OTpaXxkarThb
TFOTOBHOCTh M CIIOCOOHOCTH OOY4YarOLIMXCSl PYKOBOJCTBOBATHCS CPOPMUPOBAHHONW BHYTPEHHEH
NO3UIMEN JMYHOCTH, CHCTEMON LIEHHOCTHBIX OpUEHTAlMil, IO3UTUBHBIX BHYTPEHHUX
yOeXJeHUM, COOTBETCTBYIOIMX TPAJULHOHHBIM IIEHHOCTAM pOCCHilckoro oOIiecTna,
paclIupeHre KU3HEHHOI'O OIbITa U OIbITA AESITEIBHOCTH B IPOLIECCE PEATU3ALUN OCHOBHBIX
HAIPABJICHU! BOCIIUTATENIBHOM AEATEIbHOCTH, B TOM YHCJIE B YACTH:

IrPaKIAHCKOI0 BOCIIMTAHMSA:

e Cc(hOPMHUPOBAHHOCTh TI'PAXJAHCKOW MO3MLMU OOYyYarollerocss Kak akKTUBHOIO U
OTBETCTBEHHOI'0 WIEHAa POCCUIICKOro 00IIeCTBa;

® [IPUHATHE TPAJAULMOHHBIX OOIIEYETOBEUECKUX T'YMAHUCTUYECKUX U IEMOKPATUYECKUX
IICHHOCTEIA;

® TOTOBHOCTb BECTH COBMECTHYIO IE€STEIbHOCTh B MHTEPECAX IPAXKAAHCKOTO OOLIECTBa,
y4acTBOBaTh B CAaMOYIPABJICHUU B 00pa30BaTeIbHOIN OpraHu3aluu;

® yMEHHME B3aMMOJCICTBOBATH C COLMAJIbHBIMU HHCTUTYTaMHU B COOTBETCTBUU C HX
(GYHKIUSAMHI U Ha3HAUEHUEM;

® TOTOBHOCTb K T'YMAHUTAPHOW U BOJIOHTEPCKOH IEATENBHOCTH.

NATPHOTHYECKOI0 BOCIIUTAHHSA:

e c(pOpMHPOBAHHOCTb POCCUNCKOM IpaskJaHCKON UJIEHTUYHOCTH, NaTPUOTU3MA;

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

AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

e c(hOpMHUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO TIOBECHHUS;

e CHocOOHOCTh OLIGHMBaThb CHUTYallMl0 W MPUHUMATh OCO3HAHHBIE PELICHMS,
OPUEHTHUPYAICh HAa MOpPAJIbHO-HPAaBCTBEHHBIE HOPMBI M ILIEHHOCTH, B TOM 4MHCIE B
JIESITETbHOCTH YYEHOTO;

® 0CO3HaHME JMYHOIO BKJaJa B IOCTPOEHUE YCTOHUNBOro OYyIyIIEro.

ICTETHYECKOT0 BOCTIMTAHMSA:

® DOCTETHMYECKOE OTHOUIEHHWE K MHpPY, BKIIOYas DSCTETUKY HAyYyHOrO TBOPYECTBA,

npucylero Gpusnvyeckon Hayke.
TPYAOBOI0 BOCIIMTAHMSA:

e UHTEpeC K pa3inyHbIM cdepaMm NpoPecCHOHANbHON AESITENbHOCTH, B TOM 4YHUCIE
CBSI3aHHBIM C (PU3UKOI U TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBINA BHIOOp Oyayiei
npodeccuu 1 peaan30BbIBaTh COOCTBEHHbIE KU3HEHHBIE IIIAHBI,

® TOTOBHOCTb M CIHOCOOHOCTh K OOPa30BaHMIO U CaMOOOpa30BaHUIO B 00JacTH (PU3HKU
Ha MPOTSHKEHNUU BCEH JKU3HM.

IKOJIOTHYECKOr0 BOCTIMTAHUSA:

e c(hOPMHUPOBAHHOCTb HKOJOTHUECKOM KYJIbTYphl, OCO3HaHME TJI00AJLHOTO XapakTepa
HKOJIOTHYECKUX MPobIIeMm;

® IUIAHMPOBAHME U OCYLIECTBICHHUE JCHCTBHN B OKPYXKAIOIIEH Cpelle HA OCHOBE 3HAHUS
1eJIel YCTOMYMBOTO PA3BUTHSI YETIOBEYECTBA;

® pacIIMpEeHHE ONbITa JAEATEIbHOCTH JKOJOTMYECKOW HANpPaBIEHHOCTH Ha OCHOBE
UMEIOIMXCs 3HAaHUM 10 (pU3HKe.

LHEHHOCTH HAYYHOI0 MO3HAHUS:

e Cc(hOpMHUPOBAHHOCTb MHPOBO33PEHHS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO

pa3BUTH (PU3NYECKON HAYKH;



OCO3HAHUE LIEHHOCTU HAy4YHOW [IE€ATEIbHOCTH, TOTOBHOCTh B MPOIECCE H3YUYEHUS
GU3MKM  OCYIIECTBIATH  NPOEKTHYIO U HCCIEAOBATENbCKYIO  JEATENbHOCTh
WHJUBU]IyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBePCcAJIbHbIE YUeOHbIe JeiCTBUS
Ba3oBble JJornueckue aeiicTBu:

CaMOCTOSITENIHO (DOPMYITUPOBATh U AKTYaIM3UPOBATH MPOOIEMY, pacCMaTpHUBAThH €&
BCECTOPOHHE;

OINPEACIIATD LENH JEATEIbHOCTH, 3a1aBaTh IIapaMeTPhl U KPUTEPUH UX TOCTHKEHUS;
BBISIBJIATh 3aKOHOMEPHOCTHM M HIPOTHBOPEYUS B pacCMaTpUBaeMbIX (PU3MUECKUX
ABJICHUSX;

pa3pabaTbiBaTh IJIaH peIIeHUs NpoOJaeMbl C Y4ETOM aHajuM3a HMEIOIIUXCs
MaTepUaAIbHBIX U HEMAaTEPUAIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B I€ATEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIBTATOB LIEIISM,
OLICHUBATh PUCKH ITOCIIEACTBUH AESITEIBHOCTH;

KOOPJMHUPOBAaTh U BBINOJHATH PabOTy B YCIOBHSIX pEAJbHOr0, BUPTYaJbHOIO U
KOMOMHUPOBAaHHOT'O B3aUMOJCHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIIIICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIeM.

ba3oBble nccienoBarebcKue AeiCTBHUA.

BJIQ/IETh HAYYHOW TEPMUHOJIOTHEH, KIIFOUEBBIMH MOHATUSIMU U METOJaMHU (PU3UUECKON
HAYyKH;

BIIAJICTh HABBIKAMHU Y4YEOHO-MCCIICOBATEIILCKOM M MPOCKTHOM JEATEIHHOCTH B
oOmacti (PU3MKH, CHOCOOHOCTHIO W TOTOBHOCTHIO K CAaMOCTOSITEIBHOMY MOHWCKY
METOJIOB peLIeHUS 3a7a4 (QU3NYECKOTO COJACpXKAHUS, MPUMEHEHHUIO pPa3IHMYHbIX
METO/IOB IMO3HAHUS;

BIIAJETh BUAAMH JEATEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHMS, €r0 MHTEPHPETALNH,
peoOpa3OBaHUIO0 U MPUMEHEHHIO B PA3IMYHBIX YUYEOHBIX CUTYAIUsIX, B TOM YHCIIE TPU
CO3/ITaHUHU Y4EOHBIX MTPOEKTOB B 00J1aCTH (HU3UKH;

BBISIBJIATh NTPUYMHHO-CJIEICTBEHHBIE CBA3M M AKTYaJIM3UpPOBATh 3aJady, BBIIBUIAThH
TUNOTE3y €€ pelleHUs, HaxXOJuThb AapryMeHThl I JO0Ka3aTelbCTBa CBOMX
YTBEPKJICHH, 3a1aBaTh TapaMeTPhbl U KPUTEPUH PEIICHUS;

AQHAJIM3UPOBATh TMOJYYEHHBIE B XOJ€ pEUICHUs 3a/ayd pPe3yJbTaTbl, KPUTHUYECKU
OIICHUBATH UX JIOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSX;
CTaBUTH U POPMYIHPOBATH COOCTBEHHBIE 33]a4l B 00pa30BaTENbHOMN JIEATEILHOCTH, B
TOM YUCIIE TIPU U3YYCHUH (PU3UKY;

JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

YMETh IEPEHOCUTDH 3HAHUSA 110 (PU3HKE B MPAKTUUECKYIO 00JIACTh JKU3HEACATEIbHOCTH;
YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC UJIEH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOTYCKAIONINEe aThTEPHATHBHBIC PEIICHUSI.

Pabora ¢ nnopmanmeii:

BJIQJICTh HABBIKAMHU TONY4YeHHS HHpoOpMamuu (PHU3UIECKOTO COJEpKaHUsS U3
UCTOYHUKOB PAa3HBIX THIIOB, CaMOCTOSITEIIBHO OCYIIECTBISATh TIOWCK, AaHAJU3,
CUCTEeMATHU3alMI0 M MHTEPHpeTaluio HH(DOpPMALUKA pPa3IHYHBIX BUIOB U (QopMm
MIPEJICTaBIICHHS,

OIICHUBATh JOCTOBEPHOCTH MH(OpPMAIIHH;

UCIIONIb30BaTh CPEJCTBA HH(POPMAIIMOHHBIX UM KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B
pEIIeHUH KOTHUTHBHBIX, KOMMYHHUKATHBHBIX W OpTraHU3allMOHHBIX 3a1ad ¢
cobmoeHneM TpeOOBaHMM JIPrOHOMHMKH, TEXHUKH O€30MacHOCTH, THUTHEHBI,



pecypcocOepeXeHrsl, MPAaBOBBIX M OSTHYECKUX HOPM, HOPM HH(POPMAITMOHHON
0€30I1aCHOCTH;

CO3/aBaTh TEKCTHl (U3MUYECKOTO COJEp)KaHUS B pa3IMYHbIX (opmarax ¢ y4éTom
Ha3Ha4YCHUS WHGOPMAIMK W IIEJCBOM ayIUTOPUH, BBIOMpas ONTHMAIbHYIO (OpMY
HpeI[CTaBJ'IeHI/ISI )41 BI/I3yaJII/I3aI_[I/II/I.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

OCYIIECTBIISATH OOIICHHE HA ypOKaX (DU3UKHU U BO BHE-YPOUHOU JEATEITHHOCTH;
pacro3HaBaTh MPEANOCHITKA KOHMIMKTHBIX CUTYAIlH U CMSTYATh KOH(IUKTHI;
Pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOK) TOYKY 3PEHHUSI C MCIOJIb30BAHUEM SI3bIKOBBIX
CPENCTB;

MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHAUBUAYAIbHON pabOTHI;
BbIOMpATh TEMAaTUKY U METOJIbI COBMECTHBIX JIEUCTBUIN C y4ETOM OOLIMX MHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0ro 4JeHa KOJIEKTUBA;

MPUHUMATh LEIU COBMECTHOW JEATEIbHOCTH, OPraHU30BbIBAaTh M KOOPJAWHHUPOBATH
JEUCTBUS MO €€ JOCTH)KEHHUIO: COCTaBIATh IUIAH JEHCTBUM, pacHpeneisiTb pOJIU C
y4€TOM MHEHUU YYaCTHUKOB, O0CYXIAaTh Pe3yJbTaThl COBMECTHON pabOTHI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa U KaXJIOTO YyYaCTHHKAa KOMAaHIbl B 0OIIuit
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npeyaraTb HOBbIE MPOEKTHI, OLIEHUBATh UAEHU C IMO3ULUHUH HOBU3HBI, OPUTUHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJISATh MO3UTUBHOE CTPATETMYECKOE ITOBEJCHUE B PA3IUYHBIX CHUTYALMSX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITh MHUIIMATHBHBIM.

PerynsiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIE e CTBUSA
Camoopranu3anus:

CaMOCTOSITEJIbHO OCYIIECTBIIATh MO3HABATEIBHYIO JACATEIHHOCTh B 00JaCTH (DU3UKU U
ACTPOHOMHH, BBISIBJISITH ITPOOJIEMBI, CTaBUTh U ()OPMYITUPOBATH COOCTBEHHBIC 33/1a4H,
CaMOCTOSITENIbHO COCTABJIAThH IUIAH PELICHUS] pacUETHHIX M KaueCTBEHHBIX 3ajady, IJIaH
BBITIOJTHEHHSI MIPAKTUYECKOW PabOThl ¢ YyUETOM HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOYKHOCTEHN M MIPEMIOYTCHH;

JIaBaTh OLIEHKY HOBBIM CUTYalIHsIM;

pacuIupsTh paMK{ y4eOHOTO TIpeIMETa Ha OCHOBE JIMYHBIX MPEOYTCHHIH;

JienaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €r0, OpaTh Ha ceOsl OTBETCTBEHHOCTH 3a
pelieHue;

OILICHUBATh MIPHUOOPETEHHBIN OTIBIT;

croco6cTBOBaTh (OPMUPOBAHMIO M TPOSIBICHUIO JPYAWIHNH B 00IacTH (PHU3UKH,
MOCTOSTHHO TMOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHbD.

CﬂMOKOHTpOﬂb, IMOLIMOHAJLHBIA HHTEJLJIEKT:

JlaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B JCATEIBHOCTD, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LIEISIM;

BJIQ/IETh HABbIKAMHU II03HABATENbHOM peQeKCUH Kak OCO3HAHUS COBEpPIIAEMBIX
JIEMCTBUM U MBICIUTENBHBIX IPOLECCOB, X PE3YIBTATOB M OCHOBAHU;

UCTIO0JIb30BaTh MPUEMBI pe(IIEKCUU [T OLIEHKH CUTYallMH, BEIOOpa BEPHOT'O pEIIEeHUS;
YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO ITPUHUMATh PELICHHUS 10 UX CHUKEHUIO;
IIPUHUMATh MOTUBBI U apIyMEHTBI APYTUX IPU aHAIU3€ PE3YJIBTATOB JIEATEIbHOCTH;
NPUHUMATH ce0sl, MOHUMasi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IIPUHUMATh MOTUBBI U ApIyMEHTBI JPYTUX IIPU aHAIU3€ PE3YJIBTATOB JIEATEIbHOCTH;
IpHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OMIHUOKH.

B mpomecce nocTKeHHs] TUYHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOTPaMMBI MO (U3UKE IJIS
YPOBHS CpeHero ooiero oOpa3zoBaHus y 00y4YarolUXCs COBEPUICHCTBYETCS IMOLMOHAIBHBIN
WHTEJUICKT, MPE/oIaralomuii chopMupoBaHHOCTD:



CaMOCO3HaHUS, BKJIIOYAIOUIETO CIOCOOHOCTh IOHUMATh CBOE AMOIIMOHAIBHOE
COCTOSIHHE, BUJICThb HAIPABJICHHS Pa3BHTHS COOCTBEHHOW HSMOIMOHAIBHOW chephl,
OBITH YBEpEHHBIM B cele;

CaMOpPEryJIMpPOBaHMs,  BKJIIOYAIOIIEr0  CaMOKOHTPOJb,  yYMEHHE  HPUHUMATH
OTBETCTBEHHOCTh 332  CBOE  IIOBEJCHHUE, CIOCOOHOCTh  ANANTHPOBATHCS K
IMOIIMOHATIBHBIM H3MEHEHHSIM H TIPOSIBISITh THOKOCTb, OBITH OTKPBITHIM HOBOMY;
BHYTPCHHEH MOTHBAIIMH, BKIIOYAMOLICH CTPEMIICHHE K JOCTIDKCHHUIO 1IEIU U YCIIeXY,
ONTHMH3M, HHULUATHBHOCTh, YMEHHE JICHCTBOBATh, UCXOMS M3 CBOUX BO3MOXKHOCTEH;
IMIIATHH, BKJIIOYAIOLICH CIIOCOOHOCTh TOHMMATh SMOIMOHAILHOE COCTOSIHUE JPYTHUX,
YYUTBIBATh €r0 TIPU OCYIIECTBICHUH OOIICHUS, CIIOCOOHOCTh K COYYBCTBHIO U
COIEPEIKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKIIIOYAIONIMX CIIOCOOHOCTh BBICTPAMBATh OTHOLICHUS C
JPYTHMHU JIFOABMH, 3a00THTHCS, IPOSIBIISITh UHTEPEC U pa3periaTh KOHPIUKTHI.

I[MPEAMETHBIE PE3YJIBTATHI

K konny oOyuenus B 10 knacce npeIMeTHbIE pe3yJabTaTbl Ha YIIyOJIEHHOM YPOBHE JOJDKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHHU:

HOHUMAaTh pPOJIb (U3UKM B HKOHOMMYECKOH, TEXHOJIOTMYECKOM, 3KOJIOIMYEecKOH,
COLMAIIBHOM M ATHYECKON chepax NesTeIbHOCTH YeJIOBEKa, POjb U MECTO (PH3HKH B
COBPEMEHHOMU Hay4HOU KapTUHE MUDA, 3HAYEHUE OIHCATENBHOM,
CHCTEMATH3UPYIOIIEH, OOBSICHUTEIILHOW M MPOTHOCTUYECKON (DYHKIMHA (U3NUecKoit
TEOPUM — MEXAHHMKH, MOJIEKYJISIPHOM (PU3MKM U TEPMOJIMHAMMKH, POib (pusnyeckon
Teopuu B (OPMHUPOBAHUHU MPEICTABICHUM O PU3NUECKON KapTUHE MUPA;

pasnnyarth yCJIOBHUS MNPUMEHUMOCTH Mojened (U3NYeCKUX Tela M IPOLECCOB
(sIBNIEHMI): MHEpLMANIbHAS cHcTeMa OTCU€Ta, aO0COIOTHO TBEPJIOE TENI0, MaTepHaIbHasl
TOYKa, PABHOYCKOPEHHOE JBW)XEHHME, CBOOOJHOE TMaJeHue, aOCOIIOTHO yrpyras
negopmanusi, abCOMIOTHO YNPYroe M abCOJIIOTHO HEYNPYroe CTOJIKHOBEHUS, MOJENU
ra3a, JKUIKOCTH U TBEPAOro (KpUCTAJUIMUECKOIO) Tela, UACATbHBIM ra3, TOUYEUHBIN
3apsill, OJHOPOJHOE NEKTPUUYECKOE TT0JIE;

paznuuath ycloBUsS (TpaHUIBI, 00JIACTH) TPUMEHUMOCTH (U3HUYECKUX 3aKOHOB,
MOHMMATh BCeoOUIMI XxapakTep (QyHAAMEHTAJIbHBIX 3aKOHOB U OrPaHUYEHHOCTh
MCIIOJIb30BaHUS YaCTHBIX 3aKOHOB;

AQHAIN3UPOBATh M OOBACHATH MEXaHMYECKHE NPOLECChl U SBJICHUS, HCIOJb3YS
OCHOBHBIE TIOJIOKEHHMSI U 3aKOHBl MEXaHUKH (OTHOCUTEIBHOCTh MEXaHHYECKOIo
JBWDKEHUS, (POpMyNbl KMHEMAaTHKH PaBHOYCKOPEHHOTO IBIXKEHUS, MpeoOpa3oBaHUs
[anunes n1ns  CKOPOCTM W IepeMelleHus, 3akoHbl HploTOHa, mnpuHIUD
OTHOCUTENIBHOCTH ['anuies, 3aKOH BCEMHMPHOIO TSATOTEHMS, 3aKOHbl COXpPaHEHUs
UMIyJbCa M MEXaHHYECKOM OSHEpruu, CBs3b pabOThl CHUJIBI C HU3MEHEHUEM
MEXAHUUYECKON DSHEpPIUM, YCIOBHS paBHOBECUS TBEPIOTO Tenla), IpU ITOM
UCIIOJIb30BaTh ~ MAaTeMaTUYeCKOE  BBIpaXXEHHE  3aKOHOB, YKa3blBaTh  yCIIOBHS
NPUMEHUMOCTH (PU3UUECKUX 3aKOHOB: NMpeodpazoBaHuii [ anuies, BTOpOro U TPEThEro
3akoHOB HbpI0TOHA, 3aKOHOB COXpaHEHUS! UMITyJIbCa U MEXaHUYECKON SHEPTuH, 3aKOHa
BCEMHUPHOI'O TATOTEHUS;

AQHAIU3UPOBATh U OOBSACHATH TEIIOBBIE MPOLECCHl U SBIICHUS, HCIOIb3YsI OCHOBHbBIE
nonokeHnss MKT u 3akoHBI MOJIEKYISIpHOM (QU3MKM W TEPMOAMHAMUKH (CBA3b
JIaBJICHUSI MJICAIBHOIO ra3a Co CPeHEN KMHETUYECKOW dHEPTUel TEIIOBOTO IBUKEHU I



M KOHIEHTpalued ero MoOJIEKYyJ, CBSI3b TEMIEpaTypbl BELIECTBA CO CpeaHeH
KMHETUYECKOM DJHEprued TEeIIOBOTO JBHWKEHHS €ro 4YacTHl], CBA3b JaBJICHUS
UJCABHOTO Tra3a € KOHLEHTpalued MOJEKYyJl U €ro TeMIepaTypoll, ypaBHEHHUE
MenneneeBa—Kianeiipona, nepBbld 3aKOH TEPMOJAMHAMHUKU, 3aKOH COXpPAHEHUS
HEPruM B TEIUJIOBBIX IIpOllEccax), IPU OSTOM HCIOJIB30BAaTh MaTEMaTHYECKOE
BBIPDA)KEHHE 3aKOHOB, YKa3blBaTh YCJIOBHUS IPUMEHMMOCTH ypaBHEHUs MeHzeneeBa—
Knaneiipona;

AQHAIM3UPOBATh M OOBACHATH DJIGKTPUUECKHE SBIICHUS, MCIONb3yS OCHOBHBIE
IIOJIO’KEHHUS U 3aKOHBI AIEKTPOJANHAMUKHU (3aKOH COXPAHEHMsI JJIEKTPUYECKOTrO 3apsija,
3akoH  KynoHa, NOTEHUMaIBHOCTHh  3JIEKTPOCTATUYECKOTO  IOJS,  [PUHUUII
CYNEPHO3UINH 3JIEKTPUUECKUX IOJIEH, IIPU ITOM YyKa3blBas YCJIOBUS MPUMEHMMOCTH
3akoHa KynoHa, a Takke NpPaKTHYECKHM BAa)KHbIE COOTHOILIEHHUs: 3aKOHbl Oma uist
y4acTKa LENU U I 3aMKHYTOM 3JIEKTPUYECKOM 1enu, 3akoH [[xoyna—JIenua, npaBuiia
Kupxroda, 3axonst ®apazes 1uist 3J€KTPOIN3a);

OTKCHIBATH (PM3UYECKHE MPOLECCHI U SIBICHUS, HCIIONIB3Ys BEJIMYMHBI: TIEpEeMEIICHNUE,
CKOPOCTb, YCKOPEHUE, UMITYJIbC T€la U CUCTEMBI TeJl, CHJIa, MOMEHT CHJIbI, JaBJICHUE,
MOTEHLIMAJbHAs SHEPrusi, KUHETHYeCKas HHEprusi, MexaHudeckas HSHeprusi, padora
CHJIbI, LIEHTPOCTPEMUTENBHOE YCKOPEHHE, CHUJIa TSKECTH, CHJIa YIPYrocTd, CHiia
TPEHHUsI, MOIITHOCTh, SHEPTUs B3aUMOICUCTBUSA Tena ¢ 3eMiI€i BOMU3H €€ MOBEPXHOCTH,
SHEeprusi ynpyrod aepopmanuu MPYXKHUHBI, KOJUYECTBO TEIJIOTHI, A0COIIOTHAs
Temmeparypa Tena, paboTa B TEPMOJIWHAMUKE, BHYTPEHHSS SHEPrus HJICATbHOTO
OJIHOATOMHOT0 Ta3a, paboTa HJEaJbHOIO ra3a, OTHOCHTENIbHAsI BJIAXKHOCTh BO3]yXa,
KIIJl wmneanbHOro TEMJIOBOrO JIBUratressl; 3JIEKTPUUECKOE I10JIe, HaNpsHKEHHOCTD
AJIEKTPUYECKOTO TOJIsI, HANPSDKEHHOCTH IOJISI TOUEYHOIO 3apsia WM 3apsHKEHHOTO
niapa B BaKyyMe€ U B JUAJIEKTPUKE, MOTEHIMAN 3JEKTPOCTATUUYECKOr0 MOJIsA, Pa3HOCTh
NOTEHLIMAJIOB, JEKTPOABIDKYILAs CUJla, CUJIa TOKA, HAIpPSHKEHHE, MOILHOCTb TOKA,
3JIEKTpUYECcKass €MKOCTh IUIOCKOI'O KOHJIEHCATOpa, COMPOTUBIEHUE ydacTKa LENU C
MOCNIEOBATENbHBIM M MApajUIeNIbHBIM ~ COEJIMHEHUEM  PE3UCTOpPOB,  SHEPrus
AIIEKTPUYECKOTO IOJII KOHIEHCATOPA;

OOBSCHATH OCOOCHHOCTH TMPOTEKaHUS (U3MUECKUX  SBICHUW: MEXaHHYECKOe
JIBUKEHHE, TEIJIOBOE JBM)KEHHWE YaCTUI[ BEIeCTBa, TEIUIOBOE paBHOBECHE,
OpoyHOBCKOE ABMKEHUE, Tuddy3us, ucrapeHue, KUMeHHe U KOHICHCAIs, TUIaBlIeHUE
U KpUCTAUIM3allMs, HAIPaBJICHHOCTb  TEIUIONEpeJaud, dJEKTpU3alus  Tell,
SKBUIIOTEHIMAIBHOCTD MOBEPXHOCTHU 3aPS’KEHHOTO ITPOBOJIHUKA;

IIPOBOAMTH HCCIIEIOBAHHE 3aBUCUMOCTU OJHOW (PM3MYECKON BENWYMHBI OT JIPYrou ¢
WCIIOJIb30BAaHUEM TIPSMBIX W3MEPEHUH, MpU HTOM KOHCTPYHPOBATH YCTAaHOBKY,
bukcupoBaTh pe3yabTaThl MOJTYYCHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BUIE
rpaguKoB C y4€TOM aOCOJIFOTHBIX IOTPEIIHOCTEN W3MEPEHHM, JeNaTh BBIBOJBI IO
pe3ynbTaTaM UCCIEI0BAHMS;

MPOBOJIUTh KOCBEHHBIE H3MEpeHUs (U3UYECKUX BEIUYMH, MPU ITOM BBIOMpATH
ONTUMAJIBHBIA METOJ M3MEPEHHUs, OLEHUBATh aOCONIOTHBIE W OTHOCUTEJIbHbBIE
MOTPEUTHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHMUIA;

MPOBOJIUTH  OMBITHI O TPOBEPKE TPEIJIOKEHHOW THIMOTE3bl: IIJIAHUPOBATH
9KCIIEPUMEHT,  COOMpaTh  OKCIEPUMEHTAIbHYIO  YCTaHOBKY,  aHaJIU3UpOBATH
MOJIyYeHHBIE PE3YIbTAThl U JENATh BBIBOJI O CTATYCE MPEAT0KEHHONW TUIIOTE3BI;
coOnroaarh mpaBuia 0e30macHOro TpyJa HpU MPOBEIECHUU HUCCIEJOBAHUNA B paMKax
y4eOHOr0 SKCIIEpUMEHTA, MPaKTUKyMa U y4eOHO-HCCIIeI0BAaTENIbCKOW M MPOEKTHOM
JESTEIbHOCTH C HCIOJb30BAaHUEM H3MEPUTEIBHBIX YCTPOUCTB U 1aOOPATOPHOTO
000pyI0BaHNS;

pemath pacy€THbIE 3aladydl C SBHO 3aJlaHHOM W HESBHO 3aJaHHON (QHU3UYecKou
MOJIeTIbIO: HAa OCHOBAaHMM aHaJM3a YCJIOBHS OOOCHOBBIBATH BBIOOP (hH3HUECKOM
MOJIeJIM, OTBedawleld TpeOoBaHUSAM 3aJaud, NPUMEHATH (OPMYIbI, 3aKOHBI,



3aKOHOMEPHOCTH U  TOCTyJIaThl (U3UYECKUX TEOPUH TMPH  HCIOJIB30BAHUU
MaTE€MaTUYeCKNX METOJOB pelIeHusl 3aJad, MPOBOAWTH pPacuy€Tbl Ha OCHOBAaHUHU
UMEIOUINXCA JAaHHBIX, AaHAJW3UpPOBaTh pPE3yJbTaTbl U KOPPEKTHUPOBATb METOJbI
pELIeHUs C YYETOM MOJYyYEHHBIX pPe3yJIbTaTOB;

pemarh KaueCTBEHHbIE 331a4M, TpeOyroIue NpUMEHEHNS 3HAHUN U3 Pa3HBIX Pa3JieioB
Kypca (U3MKH, a TakKe HHTEerpaluy 3HaHWM W3 JPYTUX HpPEeIMETOB €CTECTBEHHO-
HAay4YHOTO IMKJIA: BBICTPAMBATh JIOTMUYECKYIO ILIEMOYKY PACCYXKJICHHH C ONOpOW Ha
W3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3NYECKUE SIBICHUS,

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Ul OOBSICHEHUS OCHOBHBIX MPHUHIIUIIOB PabOTHI
U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJIOTHIYECKUX MPOIECCOB;
MPUBOJIUTH MPUMEPHI BKJIA/1a POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOLIErO0 MHpA, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHi;

AQHAJIM3UPOBAaTh U  OLIEHUBATh TOCJIEACTBUA OBITOBOM M  IPOU3BOJCTBEHHOU
NESTEIbHOCTH 4eJOBEKa, CBS3aHHOW ¢ (U3MUECKUMHU IMpolLleccaMH, C TMO3ULUN
9KOJIOTMUYECKOI 0€e301acHOCTH, IpeJICTaBICHUN 0 paloHaIbHOM
IIPUPOJONOIB30BAHUM, a TAK)KE€ Pa3yMHOM MCIOJIb30BAaHUU JOCTUKEHUU HAyKu U
TEXHOJIOTH JUIsl TalbHEHNILIEro pa3BUTHS YEJI0BEUECKOT0 00IECTBA;

MPUMEHSTh Pa3IUYHbIe CTIOCOOBI paboThI ¢ HH(pOpMAIUEi PUNYECKOTO COIEPIKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX HMH()OPMAIIMOHHBIX  TEXHOJIOTUH, TpU  ITOM
UCTIOJIB30BaTh  COBPEMEHHBbIE  HMH(OPMAIIMOHHBIE  TEXHOJIOTHH Ui IIOWCKa,
nepepaboTKU W TpeAbsABIeHUs Y4eOHON U HAy4YHO-MOMYJSpHON uHOpMalmH,
CTPYKTYPUPOBAHUSI W HMHTEpIpeTalnud WH(OpMaIuU, MOJYYeHHOW U3 Pa3IuYHBIX
MCTOYHUKOB, KPUTUUECKH aHAIM3UPOBATH MOJIydaeMyro HH(OpMALIMIO U OLICHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOILMXCS 3HAaHUM, TaK M HAa OCHOBE aHallu3a
UCTOYHUKA UH(OpMaIUY;

IPOSBIATh OPraHU3AaLMOHHBIE M IO3HABATEJIbHbIE YMEHUS CaMOCTOSITEIbHOTO
pUOOpPETEHUS] HOBBIX 3HAHWW B MPOIECCE BBHINOJHEHHUS IPOEKTHBIX U Yy4eOHO-
UCCIIEI0BATEIbCKUX PadoT;

paboTaTh B IpYIIE C KCIOJHEHUEM Pa3IMYHbIX COLMAIBHBIX POJIEH, IUIAHUPOBAThH
paboTy TIpynmbl, palUoOHaIbHO pPACHPEAENsATh JeATENIbHOCTh B HECTaHAAPTHBIX
CUTyaIUsX, aleKBaTHO OLIEHUBATh BKJIAJl KaXJOTO U3 YYACTHUKOB I'PYIIbl B PELICHUE
paccMatpuBaeMoi poOJIEMBI,

NpOSBISATE MOTHBALMI0O K Oynymed mpodecCHOHATbHOM — JIEATENbHOCTH 0
CIENUATBEHOCTSM (PU3UKO-TEXHHUUECKOTO MPODUIIS.

K xonny oOyuenust BI1 knacce npeIMETHbIE Pe3ylbTaThl Ha YrIyOJIEHHOM YPOBHE JIOJIKHBI
oTpaxaTb cHOPMHUPOBAHHOCTh Yy OOYUaAIOIIUXCSI YMEHUI:

NOHUMAaTh poOJb (UMK B SKOHOMHYECKOM, TEXHOJOTMYECKOW, COLHUAIbHOW U
TUYECKON cdepax NesTeIbHOCTH YelloBeKa, pojib U MECTO (PU3MKU B COBPEMEHHOM
Hay4YyHOU KapTHHE MUPA, POJIb ACTPOHOMUHU B MPAKTUYECKON 1€ATEIHHOCTH YeJIOBEKa U
JAIBHEWIIEM  HAyyHO-TEXHUYECKOM  pa3BUTUM,  3HAUYEHUE  ONMUCATEIBHOM,
CUCTEMATHU3UPYIOIIEeH, OOBSCHUTENLHON M MPOTHOCTHYECKON (QYHKIMH (u3nyecKoit
TEOPUU — DIIEKTPOJAMHAMUKH, CHELUAIBHOM TEOpPUU OTHOCUTEIBHOCTH, KBAHTOBOM
¢buzuku, ponb GU3NYECKON TEOpUH B (GOPMUPOBAHUU TNpPEACTaBICHUN 0 (U3HUECKOil
KapTHHE MHUpPa, MECTO (hU3MyYecKOW KapTHHBI MHpa B OOILEM psly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABIECHUIN O IPUPOJIE;

pasnnyarth yCJIOBUS NPUMEHUMOCTH Mojeneld (U3NYeCKUX Teld M IPOLECCOB
(ABNEHMIT): ONHOPOJIHOE AJIEKTPHUUECKOE W  OJHOPOJHOE MAarHUTHOE IO,
rapMOHHYECKHE KOJeOaHMs, MaTeMaTHYEeCKUM MasTHHUK, HA€aIbHBIA MPYXKUHHBINA



MasiTHUK, TAPMOHUYECKHUE BOJIHBI, UACATBHBIN KOJIeOaTebHBIN KOHTYpP, TOHKAs JINH3A,
MOJIEJIel aToMa, aTOMHOTO siJjpa U KBAHTOBOW MOJIEIU CBETA;

pa3nuyath ycioBus (TpaHUIBL, 007acTH) NPUMEHUMOCTH (U3HUYECKUX 3aKOHOB,
MOHMMATh BCeoOUIMi XapakTep (yHAAMEHTaIbHBIX 3aKOHOB U OrPaHUYEHHOCTh
MCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

AQHAIM3UPOBATh U OOBSACHATH DJIEKTPOMArHUTHBIE IMPOLECCHl U SIBJICHMS, UCIOJIb3YS
OCHOBHBIE TIOJOXEHHUS M 3aKOHBl JJEKTPOAMHAMUKH M CIIEHUAIbHOW TEOpUU
OTHOCHUTEJILHOCTH (3aKOH COXpAHEHHUS JJIEKTPUUECKOro 3apsja, cuja Amrepa, cuiia
Jlopenua, 3aKkOH AJIEKTPOMAarHUTHOM WHAYKUMH, mpaBuwio Jlenma, cBazp OIJIC
CaMOMHAYKIIMU B 3JIEMEHTE JJICKTPUUECKOW ILIETH CO CKOPOCThIO U3MEHEHHS CHIIbI
TOKa, MTOCTYJIAThI CIICIIMAIbHOW TEOPUH OTHOCUTEIIBHOCTH DUHINTEHHA);
AHATM3UPOBATH U OOBSACHSATH KBAHTOBBIE MIPOIECCHI U SIBJICHUS, UCIIOJIB3YS MOJIOKEHUS
KBaHTOBOM (pu3uku (ypaBHeHHe DiHIITeHHa s PoTodddexra, mepBblii U BTOPOU
noctynarel bopa, mpuHIKI cooTHOIIEHUsI HeonpeaenéHHocTel [ 'eiizenbepra, 3aKOHbI
COXpaHEHHUs 3apsA0BOT0 U MAaCCOBOTO YHCE U SHEPIHH B SJICPHBIX PEAKIMAIX, 3aKOH
pPaZo0aKTUBHOTO pacmaja);

ONHCHIBATh (PHU3UYECKHE TPOIIECCHI U SIBJICHUS, HCIIOJIb3Yys BEIMUUHBL: HAPSHKEHHOCTD
ANIEKTPUYECKOTO  TOJIsA, TMOTEHIMAI  AJIEKTPOCTATUYECKOrO  TOJIs,  Pa3HOCTh
MOTEHILIMAJOB, 3JEKTPOJBIKYINAS CHUJIA, WHIAYKIUS MarHUTHOTO TIOJSi, MarHUTHBIN
MOTOK, cwia Amnepa, HHIYKTUBHOCTb, JJIEKTPOIBMXKYIAs CHJIA CAMOUHIYKIIHH,
SHEPrusi MarHUTHOTO TOJISI TPOBOJHUKA C TOKOM, PENITUBUCTCKUNA MMITYJbC, MOJIHAS
SHEPrHsl, YHEPTHUS IMOKOSI CBOOOHON YACTHUIIBI, SHEPTUS U UMITYJILC (POTOHA, MACCOBOE
YHCIIO U 3apsl siipa, SHEPTHUs CBS3H SJIpa;

OOBSACHATH OCOOCHHOCTH TIPOTCKaHUS (U3NUYCCKUX SIBJICHUN: DIICKTPOMArHUTHAs
WHIYKIIHS, CAMOWH/IYKITUS, pe30HAHC, HHTep(epeHIUs BOIH, TUPPAKIUS, TUCTICPCHUS,
MOJIHOE BHYTPEHHEEe oTpaxkeHue, (otoanekTpuueckuit apdekt (bororddexr), anbda-
u Oera-pacmanbl  sAep, TaMMa-H3IIydeHHE  siaep, (U3NYECKHe  MPHHIUIIBI
CIEKTPAJIbHOTO aHau3a U paboThI 1a3epa;

OTIPE/ICIIATh HANPABIICHUE WHIYKIMU MArHUTHOTO IOJIS MTPOBOJHHMKA C TOKOM, CHIIBI
Awmriepa u cuinbl Jlopenna;

CTpOUTh U300pakeHHe, CO3/laBaeMoe IUIOCKUM 3€pKajioM, TOHKOW JIMH30U, U
pPacCUUTHIBATH €r0 XapaKTePUCTHUKH;

MPUMEHSTh OCHOBOITOJIATAIONINE ACTPOHOMHYECKHE TOHSATHS, TEOPUH U 3aKOHBI JIJIS
aHanM3a W OOBICHEHUS (PU3NYECKUX TMPOIECCOB, MPOUCXOAANMX B 3BE3MAX, B
3BE3IHBIX CHCTEMaxX, B MEXKTaJlaKTUYECKOW Cpele; JBIKCHHS HEOECHBIX Tell,
SBOJIIOIIMH 3BE30 U BeeneHnHol;

MPOBOJIUTh HCCIEAOBAHUE 3aBHCHUMOCTEH (PU3NYECKUX BEIWYUH C HCIOJb30BAaHUEM
MPSIMBIX H3MEPEHUM, TTPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHPOBATH PE3yIbTAThI
MOJyYEHHOW 3aBUCHUMOCTH (PH3UYECKHX BEIMYUH B BHAE TpaduUKOB C Y4ETOM
a0COJIIOTHBIX ~ TMOTPEIIHOCTEN M3MEpeHu#, JelaTh BBIBOJABI IO pe3yjbTaTaM
UCCIICJIOBAHHUS,

MPOBOJMTh KOCBCHHBIC HM3MEpPEHUs (PU3NICCKUX BEIHYUH, TPH 3TOM BBIOMpPATH
ONTHMAJBHBIA METOJ W3MEPCHHUsS, OICHUBATh aOCONIOTHBIE W OTHOCHTEIIbHBIE
MOTPEIIHOCTH MPSMBIX ¥ KOCBEHHBIX U3MEPEHUIA;

MPOBOJMTH  OIBITHI IO TPOBEPKE TMPEIJIOKEHHOW THUIOTE3bl:  ILIAHUPOBATH
OKCTIIEPUMEHT,  COOMpaTh  AKCIEPUMEHTAIBHYIO  YCTAaHOBKY,  aHAJIW3UPOBATH
MOJTy4YeHHBIE PE3yNbTaThl U AENaTh BBIBOJ] O CTATyCE MPEAIOKEHHOMN TUIIOTE3bl;
OIMCHIBATH METOJIBI TIOJyUEHUS HAYIHBIX aCTPOHOMHUYECKHIX 3HAHU;

cobmo1aTh mpaBwmiia 0€30MacHOTO TPy/a MPU MPOBEACHUU HCCIEAOBAHUN B pamMKax
y4eOHOT0 SKCIEPUMEHTa, MPAKTHKyMa M y4eOHO-HCCIIEeIOBATeIbCKOM M TMPOEKTHON



NEeSITeIbHOCTH C HWCIOJb30BAHUEM H3MEPHUTEIbHBIX YCTPOHCTB M J1aOOpaTOPHOTO
000pyI0BaHNS;

pemath pacdy€THBIC 3a/adydl C SBHO 3aJ[aHHOW W HESIBHO 3aJaHHON (u3mueckoit
MOJIeJIbIO: HAa OCHOBAaHMM AaHalIM3a YCJIOBHS BbIOMpaTh (pU3MUECKHe MOJEIH,
OTBeYaroIIue TpeOOBaHUAM 3a]auH, IPUMEHATH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYJIaThl (PU3WYECKUX TEOpUN MPH HCIOIB30BAHUM MAaTEeMaTHYEeCKHX METOJIOB
pelieHuss 3ajad, MpPOBOJUTH pacu€Tbl Ha OCHOBAHMM MMEIOIIMXCS JAHHBIX,
AQHAJIM3UPOBATh pE3yJbTaTbl M KOPPEKTUPOBATb METOJbl PEIICHUS C Y4ETOM
MIOJIyYEHHBIX PE3YyJIbTATOB;

pelaTh KauecTBEHHBIE 3a7auu, TpeOyrole NpUMEHEHUS 3HAaHUI U3 Pa3HBIX Pa3/iesioB
Kypca (M3MKH, a TakKe MHTErpallMd 3HAHUW U3 JPYTUX MPEIMETOB €CTECTBEHHO-
HAay4YHOTO IMKJIA: BBICTPAWBATh JIOTMUYECKYIO IIEMOYKY PACCYXKJICHHH C ONOpOM Ha
M3YYEHHBIEC 3aKOHbBI, 3aKOHOMEPHOCTU U (PU3NYECKUE SIBICHUS,

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Ul OOBSICHEHUS OCHOBHBIX MPHUHIIUIIOB pabOTHI
U3MEPUTENBHBIX MPUOOPOB, TEXHUIECKUX YCTPOUCTB M TEXHOJIOTHUECKUX MPOIIECCOB;
MPUBOJIUTH MPUMEPHI BKIIa1a POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIErO0 MHpA, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHIA;

AQHAIM3UPOBATh U  OLEHUBATh TMOCIEJACTBUS OBITOBOM U  MPOU3BOACTBEHHOMN
NESTEIbHOCTH YeJOBEKa, CBS3aHHOW ¢ (U3MUECKUMHU IMpolLleccaMu, C TMO3ULUN
9KOJIOTUYECKON 0€e301acHOCTH, [IpeJICTaBICHUM 0 palMOHATILHOM
MPUPOJONOIB30BAHUM, a TAK)KE€ Pa3yMHOM MCIOJIb30BAaHUU JOCTUKEHUU HAyKu U
TEXHOJIOTHH JUIsl TalbHEUILEro pa3BUTHS YEIOBEYECKOr0 00ILIECTBA;

MPUMEHSTh Pa3IUYHbIe CTIOCOOBI paboThI ¢ HHpOpMAIUEil PU3NYECKOTO COAEPIKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX HMH()OPMAIIMOHHBIX  TEXHOJNOTHH, TIpU  ITOM
UCTIOJIB30BAaTh  COBPEMEHHBbIE  HMH(OPMAIIMOHHBIE  TEXHOJIOTHH  JUIA  TIOWCKa,
nepepaboTKU W TNpeAbsBIeHUS Y4eOHOM U HayYHO-MOMYJISpHON uHOpManmu,
CTPYKTYpUPOBAaHHUS W MHTEpHpeTaluud HHQOpMalMM, TOJYyYEHHOW U3 pa3InYHBIX
UCTOYHUKOB, KPUTUYECKH aHAJIU3UPOBATh MOITy4aeMyl0 HHPOPMALIUIO U OLIEHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAaHUM, TaK M Ha OCHOBE aHaIu3a
UCTOYHUKA UH(POpPMAIINY;

NPOSBISATh OPraHM3ALMOHHBIE M IO3HABaTENIbHbIE YMEHUS CaMOCTOSITEIbHOTO
pUOOpPETEHUs] HOBBIX 3HAHWW B MPOIECCE BBINOJHEHHUS IMPOEKTHBIX M y4eOHO-
UCCIIEI0BATEIbCKUX PadoT;

paboTaTh B TpyIIE C HUCIOJHEHUWEM Pa3IMYHbIX COIHAIBHBIX pPOJIEH, IUIAHUPOBATH
paboTy TpYMIbI, palMOHATBHO paCHpeNesTh IeSTeNbHOCTh B HECTaHJAPTHHIX
CUTYallUsX, aJIeKBaTHO OLIEHUBATh BKJIAJ KaXKOrO U3 YYaCTHUKOB IPYIIIbI B PELLICHHE
paccMaTpuBaeMoi MpoOIeMsl;

IOpOSBIATH MOTHUBALIMIO K Oynymed npodecCHOHATBbHOM — JESTENbHOCTH IO
CIENUATLHOCTSM (DPU3UKO-TEXHHUECKOTO MPODUIIS.



TEMATHYECKOE INTAHUPOBAHUE

10 KIIACC
KosnyecTBO 4acoB JJIeKTPOHHBbIE
B «HanpasieHust 1eATeJIbHOCTH B
Ne HaunmeHoBaHMe pa3ie/ioB U K I (uudpossbie) COOTBETCTBHM ¢ DaBodeii
HT
n/n TeM NPOrpaMMbl Bceero OHTPOJILHBIE PaKTHYeCKne oOpa3oBaTejibHbIE . P
padoThI padoThI pecype NporpaMMoM BOCIIUTaHUA»
Paznen 1.HAYYHBIN METO/ TIO3HAHUSA NTPUPO/IbI
[wnanor, HanpaBJIEHHbBIA HA OCO3HAHUE
Poceuiickas CBOEH 3THOKYJIBTYPHOU U POCCUMCKOM
11 Hayunslii MeTO1 TO3HAHUS 6 ATCKTDOHHAS rpak1aHCKOM UAEHTUYHOCTH,
' PUPOIBI IHKOHZ MIPUHAJJIEKHOCTU K POCCUICKOMY
HapOAy, K CBOEH HAILMOHAIBHON
OOLIHOCTH.
Hroro mo pazueny 6
Paznen 2.MEXAHUKA
[ToOyxenue yyammxcsi coO0aaTh
Ha ypOKe OOIIENPUHATHIE HOPMBI
Poccuiickas MOBEJICHUsI, TPpaBUia OOIIEHUS CO
CTapUIMMH (ITegarornyecKuMu
2.1 Kunemarnka 10 1 AIIEKTPOHHAs P (e
KOs paboOTHUKAMU) ¥ CBEPCTHUKAMU
(oOGyyaronMucst ), IPUHLIKIIBI
yueOHOW JUCIUILTUHBI U
camMoopraHu3aluu
[IpuBneueHne BHUMAHHS YUAIIUXCS K
LIEHHOCTHOMY aCIIeKTy U3y4aeMbIX Ha
Poccuiickas ypOKax sIBJIEHUH, OPTaHU3alHUI0 UX
2.2 Junamuka 10 AIIEKTPOHHAS PabOTEL ¢ MOMy4aeMOif Ha YPOKe
- COLIMAJIbHO 3HAYUMOM nHpOopManen
— UHULUUPOBAaHUE ee 00CyXAeHus,
BBICKA3bIBaHUS yYaAIIUMHCS CBOETO
MHEHHS T10 €€ TMOBOJTY, BBIPAOOTKH




CBOEI'0 K HEell OTHOIIICHUS.

2.3

Craruka TBEPAOTO Tea

Poccuiickas
AICKTPOHHAS
IIKOJIa

[IpuBneueHne BHUMAHUS yUalUXCs K
LIEHHOCTHOMY aCIIeKTy U3y4yaeMbIX Ha
ypOKax sIBJICHUN, OPTaHU3aLHI0 UX
paboTHI ¢ TOTy4yaeMoOii Ha yPOKe
COIMAIPHO 3HAYMMOU MH(pOpMaIuen
— MHUIIMHPOBAHKE €€ OOCYKICHHSI,
BBICKA3bIBaHUS YUAIIUMUCS CBOETO
MHEHHSI TI0 €€ TTOBO/1Y, BRIPAaOOTKHU
CBOETO K HEil OTHOIICHHUS.

2.4

3aKOoHEBI COXpaHCHH B
MCXaHUKE

10

Poccuiickas
AIICKTPOHHAS
[IKOJIa

[IpuBneueHne BHUMAHUS Y4aIUXCS K
LIEHHOCTHOMY aCIIeKTy M3y4yaeMbIX Ha
ypOKax sIBJICHUN, OPTraHU3aINI0 UX
paboTHI C OJIy4aeMOl Ha YPOKe
COIMAIPHO 3HAYMMOU MH(pOpMaren
— MHUIIMHPOBAHKE €€ OOCYKICHMSI,
BBICKA3bIBaHUS YYAIIUMHUCS CBOETO
MHEHHSI TI0 €€ TTIOBO/TY, BRIPAaOOTKH
CBOET0 K HEW OTHOLLIECHUS.

Hroro no pazneny

35

Paznea 3.MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA

3.1

OCHOBBI
MOJIEKYJIIPHOKMHETHYECKOM
TEOPUH

15

Poccuiickas
ANIEKTPOHHAS
[IKOJIa

[IpuBneueHne BHUMaHMsI ydaluxcs K
LIEHHOCTHOMY acCIEeKTy U3y4aeMbIX Ha
YPOKax sIBJIEHUI, OPraHU3aLMI0 UX
paboTHI C TIOJTydaeMOl Ha YpOKe
COLIMAJIBHO 3HAYMMOM UH(popMaIren
— UHULIMUPOBAHKE €€ 00CYXKICHMUS,
BBICKA3bIBaHUS yUYaIIUMHUCS CBOETO
MHEHHUS 10 €€ TIOBOJTY, BBIPaOOTKH
CBOETO K HEW OTHOILICHMUS.

3.2

Tepmonunamuka. TeroBbie
MAaIIUuHBI

20

Poccutickas
AJIEKTPOHHAS

HpI/IBJ'Ie'-IeHI/IC BHUMAaHUA y4allluXxcCs K
IHCHHOCTHOMY ACIICKTY M3YYaCMbIX Ha




IKOJa

ypOKax sIBJICHUN, OPTaHU3aLHI0 UX
paboTHI ¢ IOTy4yaeMOl Ha YPOKe
COIMAIPHO 3HAYMMOU WH(pOpMaIuen
— MHUIIMHPOBAHKE €€ O0CYKICHMSI,
BBICKA3bIBaHUS YUAIIUMUCS CBOETO
MHEHHUS TI0 €€ TIOBOJTY, BRIPAOOTKH
CBOETO K HEell OTHOIICHHUS.

HpI/IBJ'IC‘ICHI/IC BHHMAHUS yHallIUXCA K
HECHHOCTHOMY ACIICKTY U3Yy4aCMbIX Ha
YpoOKax HBHCHHﬁ, OpraHu3anuro ux

ArperatHbie COCTOSIHUSI Poccuiickas paboTHI C TIOJIy4aeMOl Ha YPOKe
3.3 BemecTBa. MazoBbie 14 AIICKTPOHHAS COIMAIPHO 3HAYMMOU MH(pOpMaren
TIEPEXO0JIbI TIKOJIa — MHUIIMHPOBAHKE €€ O0CYKICHMSI,
BBICKA3bIBAaHUS YYAIIIMIMHUCS CBOETO
MHEHHUS TI0 €€ TIOBOJTy, BRIPAOOTKH
CBOETO K HEH OTHOILICHHUSI.
Hroro mo pazueny 49
Paznen 4.9JIEKTPOAUHAMHUKA
[IpuBneueHne BHUMAHHS y4aIUXCsl K
IIEHHOCTHOMY aCIeKTy H3y4aeMbIX Ha
ypOKax sIBJICHUN, OPTaHU3AINI0 UX
Poccuiickas paboTHI C TIOJTy4aeMOl Ha YPOKe
41 DIIEKTPUUYECKOE TTOJIE 24 ANEKTPOHHAs COLIMATIbHO 3HAYUMOM HH(pOpMaLuen
TIKO0JIa — MHUIIMHPOBAHKE €€ OOCYKICHHSI,
BBICKA3bIBAaHUS yUAIIUMHUCS CBOETO
MHEHHUS TI0 €€ TIOBOJTY, BRIPAOOTKH
CBOET0 K HEW OTHOILICHUS.
[IpuBneueHne BHUMAHHS yIaIUXCS K
} § Poccniickas LICHHOCTHOMY aCIeKTy H3y4aeMbiX Ha
42 [TocTOSIHHBIN TEKTPUUECKUN 24 TEKTDOHHAS yYpOKax sIBJICHUN, OPTaHU3AINI0 UX
p .
TOK koA paboTHI C TIOJTy9aeMOl Ha YPOKe

COLMAJIHO 3HAYMMOU UH(pOpMaIen
— HHUIMUPOBAHUE ee 00CYKIeHN,




BBICKA3bIBAHUSA y4alIUMUCS CBOETO
MHEHHS I10 €€ TMOBOJTY, BBIPAOOTKH
CBOETO K HEW OTHOLICHMUS.

[IpuBneueHne BHUMAHUS yUalUXCs K
LIEHHOCTHOMY aCIIeKTy U3y4yaeMbIX Ha
ypOKax sIBJICHUN, OPTaHU3ALHIO0 UX

Poccuiickas paboTHI ¢ IOTyYyaeMol Ha YPOKe
4.3 Toku B pa3nuyHbIX cpenax 6 3JIEKTPOHHAs COLMAJIBHO 3HAaYMMOH HH(pOopMaIen
HIKOJIa — MHAIIUUPOBAHUE ee 00CyXICHUS,
BBICKA3bIBaHUS YYAILIUMHUCS CBOETO
MHEHHS T10 €€ TIOBOJTY, BBIPAOOTKH
CBOETO K He OTHOILIEHMUS.
Hroro no pazaeny 54
Paznen S.PU3NYECKHUU ITIPAKTUKYM
[IpakTuKyM, HanpaBJIEHHBIN Ha
OCO3HAHUE LIEHHOCTH TPY10BOU
JeSITebHOCTH B )KM3HU YEJIOBEKA U
Poccuiickas 00I1IeCTBa, OTBETCTBEHHOE
5.1 Pu3nyecKuil NPaKTUKYM 16 16 AIIEKTPOHHAs notpelieHne U 6epexHOe OTHOILICHHE
IKOJIa K pe3y/bTaTaM TpyAa, HaBBIKA
y4acTHs B PA3IUYHBIX BUAAX
TPYIOBOH JEATEIBHOCTH, HHTEPEC K
pa3IUYHBIM NpodeccusiM.
Hroro mo pazueny 16
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB 170 16

[10 ITPOT'PAMME




11 KJIACC

HaumeHoBaHHe pa3Iesion KosmyecTBo yacoB DJIeKTPOHHbIE B «Hanpasjenus neﬂTe.JUIbHOCTn B
Ne ni/m H TeM IpPOTpaMMbl Beero Konrposbubie IIpakruyeckue (uu@poBbIe) COOTBETCTBHMU ¢ padoyeii mporpaMmmo
padoTbI padoThI o0pa3oBaTe/ibHbIe =~ BOCHHUTAHHA»
pecypchl
Paszpen 1.9JIEKTPOJINMHAMUKA
[IpuBneyeHne BHUMAaHMS yYaluXxcs K
LIEHHOCTHOMY aCIIeKTy M3y4yaeMbIX Ha
YpOKax sIBJICHUM, OPraHU3aluio Ux
Poccuiickas paboTHI C TIOJy4aeMOl Ha YPOKe
1.1 MarsuTHoe 1noJje 14 AIICKTPOHHAS COIMAIPHO 3HAYMMOU MH(pOpMaren
IKOJIa — MHUIIMHPOBAHKE €€ OOCYKICHMSI,
BBICKA3bIBaHUS yYaLIUMHUCS CBOETO
MHEHHUS TI0 €€ TIOBOJTy, BEIPa0OTKH
CBOEro K Hel OTHOIICHMUS.
[IpuBneyeHne BHUMaHMS yUalIuXxcs K
[IEHHOCTHOMY aCIIeKTy U3y4yaeMbIX Ha
YpOKax sIBIICHUM, OPraHU3aluIo UX
3 Poccuiickas paboTHI C TTOJTy4aeMOl Ha YPOKe
1.2 HIJ{I;KTp;zarHHTHM 13 1 ANEKTPOHHAs COLIMAJIbHO 3HAYUMOM HH(pOpMaLnen
yri IKOJIa — UHUIUAPOBAHUE €€ 00CYKICHUS,
BBICKA3bIBaHUS yUaLIUMHUCS CBOETO
MHEHHSI TI0 €€ TTIOBO/TY, BRIPaOOTKH
CBOET0 K HEW OTHOLLIECHUS.
Hroro no pazaeny 27
Pa3znen 2.KOJIEBAHUSA U BOJIHbI
[IpuBneueHne BHUMAHUS YUAIUXCS K
Poccuiickas LEHHOCTHOMY aCIEKTY H3y4aeMbIX Ha
2.1 MexaHudeckue KojeOaHus 10 DIIEKTPOHHAS YPOKaX ABICHHH, OPTaHH3ALIIO HX
koA paboThI ¢ TOTy4yaeMol Ha YPOKe

COLIMAJIbHO 3HAYMMOM HH(pOopMannen
— UHUIIUUPOBAaHUE ee 00CyXAeHus,




BBICKA3bIBAHUSA y4alIUMUCS CBOETO
MHEHHS I10 €€ TMOBOJTY, BBIPAOOTKH
CBOETO K HEW OTHOLICHMS.

2.2

DNIeKTpOMarHuTHBIC
KoJieOaHus

15

Poccuiickas
AICKTPOHHAS
[IKOJIa

[IpuBneueHne BHUMAHUS yUalIUXCS K
LIEHHOCTHOMY aCIIeKTy U3y4yaeMbIX Ha
ypOKax sIBJICHUH, OPTraHU3aLHI0 UX
paboTHI ¢ IOTyYaeMOl Ha YPOKe
COIMAIPHO 3HAYMMOU WH(pOpMaIuen
— UHUIUAPOBAHUE €€ 00CYKICHMUS,
BBICKA3bIBaHUS YUAIIUMUCS CBOETO
MHEHHSI TI0 €€ TTIOBO/1Y, BRIPAOOTKHU
CBOETO K HEil OTHOIICHHUS.

2.3

Mexanuueckue n
ANEKTPOMATHUTHBIE BOJIHBI

10

Poccuiickas
ANEKTPOHHAs
[IKOJIa

[IpuBneuenne BHUMaHMs yd4aluxcs K
LIEHHOCTHOMY aCIEKTy U3y4aeMbIX Ha
YPOKax sIBJICHUH, OPTraHU3ALMI0 UX
paboTHI C IOJIy4aeMOl Ha YPOKe
COLIMAJIBHO 3HAYMMOH HH(popMaIien
— UHULIMMPOBAHUE €€ 00CYXKICHMUS,
BBICKa3bIBaHUS YYalllUMUCS CBOETO
MHEHHUS 10 €€ TIOBOJLY, BEIPaOOTKH
CBOETO K HEW OTHOILICHMUS.

2.4

OnTuka

25

Poccuiickas
ANIEKTPOHHAS
[IKOJIa

[IpuBneueHne BHUMaHMs ydaluxcs K
LIEHHOCTHOMY acCIEeKTy U3y4aeMbIX Ha
YPOKax sIBJICHUI, OPTraHU3ALMIO0 UX
paboTHI ¢ TOTyyaeMol Ha YpOKe
COLIMAJIBHO 3HAYMMOM HH(pOopMaIren
— MHULIMUPOBAHKE €€ 00CYXKICHMUS,
BBICKA3bIBaHUS yUYaIIUMUCS CBOETO
MHEHHUS 10 €€ TIOBOJTY, BEIPaOOTKH
CBOETO K HEW OTHOIICHMUS.

Hroro no pazneny

60

Pasnea 3.0CHOBBI CIELIIUAJIbHOM TEOPUU OTHOCUTEJBLHOCTH




3.1 OcHoBrl CTO

Poccuiickas
AIICKTPOHHAS
IIKOJIa

[IpuBneueHne BHUMAHUS yUalIUXCs K
LIEHHOCTHOMY aCIIeKTy U3y4yaeMbIX Ha
ypOKax sIBJICHUH, OPTaHU3aLHI0 UX
paboTHI ¢ IOTy4yaeMol Ha YPOKe
COIIMAIPHO 3HAYMMOU MH(pOpMaIuen
— MHUIIMUPOBAHKE €€ OOCYKICHHSI,
BBICKA3bIBaHUS YUAIIUMUCS CBOETO
MHEHHUS TI0 €€ TIOBOJTY, BRIPAOOTKH
CBOETO K HEil OTHOIICHHUS.

Hroro no pazneny

Pa3znea 4 KBAHTOBASA ®U3UKA

KopmyckynsipHO-BOITHOBOM
Jyaanu3Mm

41

15

Poccuiickas
ANEKTPOHHAs
[IKOJIa

[IpuBneueHne BHUMaHMs ydaluxcs K
LIEHHOCTHOMY aCIEKTy U3y4aeMbIX Ha
YPOKax sIBJICHUI, OPTraHU3ALMIO UX
paboTHI C TIOJy4aeMOl Ha YPOKe
COLIMAJIBHO 3HAYMMOH HH(pOopMaIren
— MHULIMMPOBAHKE €€ 00CYXKICHMUS,
BBICKa3bIBaHUS YUaIlUMUCS CBOETO
MHEHUS 10 €€ IOBOJTY, BEIPaOOTKH
CBOETO K HEW OTHOILICHMUS.

4.2 dusuka aroma

Poccuiickas
ANIEKTPOHHAS
[IKOJIa

[IpuBneueHne BHUMaHMsl ydaluxcs K
LIEHHOCTHOMY acCIEeKTy U3y4aeMbIX Ha
YPOKax sIBJICHUI, OPTraHU3ALMI0 UX
paboThI ¢ TOTyyaeMol Ha YpOKe
COLIMAJIBHO 3HaYMMOI HH(popMaren
— MHULIMUPOBAHKE €€ 00CYXKICHMUS,
BBICKA3bIBaHUS yUYaIIUMUCS CBOETO
MHEHHUS 10 €€ TIOBOJTY, BEIPaOOTKH
CBOETO K HEW OTHOILICHMUS.

®u3rKa aTOMHOTO /1pa U
AJIEMEHTAPHBIX YACTHUII

4.3

Poccutickas
ANEKTPOHHAS
[IKOJIa

[IpuBneueHne BHUMAHHS YIalUXCS K
HEHHOCTHOMY ACIICKTY U3Yy4YaCMbIX Ha
YpoKkax HBHGHHﬁ, OpraHru3aluro ux
paboTHI C OJIy9aeMON Ha YPOKe




COIMAIPHO 3HAYMMOU MH(pOpMaIuen
— MHUIIMHPOBAHKE €€ OOCYKICHHSI,
BBICKA3bIBaHUS YUAIIUMUCS CBOETO
MHEHHUS TI0 €€ TIOBOJTY, BEIPAOOTKH
CBOETO K HEell OTHOIICHHUS.

Hroro mo pazneny 25
Paznen 5.9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

HpI/IBJ'Ie‘ICHI/IC BHUMAHU yHalIUXCA K
HECHHOCTHOMY ACIICKTY MU3Yy4aCMbIX Ha
YpoOKax HBHCHHﬁ, OpraHu3anuro ux

Poccuiickas paboTHI C OJIy4aeMOl Ha YPOKe
DJIeMEHTHI aCTPOHOMUU U L .
51 B — 12 AIICKTPOHHAS COIMAIPHO 3HAYMMOM HH(pOpMaIuen
p HIKOJIa — MHAIUMPOBAHUE ee 00CyXKICHUS,
BBICKA3bIBaHUS YUAIIUMUCS CBOETO
MHEHHS T10 €€ TIOBOJTY, BBIPAOOTKH
CBOETO K HEW OTHOILICHMUS.
Hroro nio pazgeny 12
Paznen 6.OU3UNYECKHUU TIPAKTUKYM
IIpakTrky™m, HalpaBIEHHBIN Ha
OCO3HAHUE LIEHHOCTH TPY10BOU
NESTENIbHOCTH B JKU3HU YeIIOBEKa U
Poccuiickas 00I1IeCTBa, OTBETCTBEHHOE
6.1 PuU3nYeCKUil MPaKTUKYM 16 16 AIIEKTPOHHAS notpelieHne u 6epexHOe OTHOILICHHE
IKOJIa K pe3yJibTaTaM Tpy/ia, HaBBIKK
y4acTHs B pa3IMYHBIX BUAAX
TPY/IOBOU AEATEIBHOCTH, HHTEPEC K
Pa3TUYHBIM TPOECCHIM.
Hroro mo pazueny 16
Pa3nen 7.0 BOBIIAIOILIEE IOBTOPEHUE
7.1 ‘ Cucremarusanus u 15 Poccuiickas [IpoekTHas 3a1ada, HarIpaBIeHHAs Ha




O606H.[€HI/IG MpEAMETHOIO SJICKTPOHHAsA OCO3HAaHUEC ICHHOCTHU ITO3HAaHU,

COJIEpKaHUA U OIBITA LIKOJIA IIPOSABJICHUE TI03HABATEIBHOIO
JeATEIbHOCTH, HHTEpeca, aKTUBHOCTH,
nproOpeTEHHOro Ipu WHUIMATUBHOCTH, JTFOO03HATEIHLHOCTH
U3y4eHUH Kypca GU3UKU U CaMOCTOSTEIILHOCTH.

10 — 11 xitaccos

Hroro no pazneny 15

PeszepBHoe Bpemst 10

OBIIEE KOJIMYECTBO YACOB 170 4 16
I10 [TPOTPAMME

INOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Ne i/ Tema ypoka Kouurecrso
4acoB
Bcero
1 ®dusnka — pyHIaMeHTalbHAS HAyKa O IPUPOJIE 1
2 HayuHblil MeTo/1 MO3HAHUS M METO/BI UCCIIEAOBAHUS (PU3MUECKUX SBICHUM 1
3 DKCIIepUMEHT U TeOpHUs B Ipoliecce Mo3HaHus mpupoisl. HabumoieHne u 3KcrepuMeHT B pusnke 1
4 Crioco6b! u3MepeHHst (PU3NYECKUX BETUYHUH 1
5 AOCOoN0THAs M OTHOCHUTENbHAS OTPEIIHOCTH U3MEepeHUH (PU3NYecKrX BEIMYUH 1
6 MO,Z[GJ'II/IpOBanI/Ie B ¢usuke. Ponb u MeCTo ¢u3uku B pOpMHUPOBAHUU COBPEMEHHON HayUYHOU KapTHHBI MUDA, B 1
MIPaKTUYECKON JESATENbHOCTH JIFOIEN
v Mexanunueckoe nBuxkenue. Cucrema orcuera. OTHOCUTEILHOCTh MEXaHUUYECKOTO IBMKeHus. [Ipsimast u oOpaTHast 3a1auu 1
MEXAHUKHU
8 Pannyc-BekTop MaTepHalbHONW TOYKH, €r0 IPOEKIMU Ha ocu KoopauHat. Tpaekropus. Ilepememenune. Ckopocts. Mx 1
IIPOEKIMU HA OCU KOOpAWHAT
9 PaBHOMepHOE npsiMosIMHENHHOe ABMKeHHe. ['paduyeckoe onucanne paBHOMEPHOTO NMPSIMOJIMHEWHOTO ABHXKEHHSI 1
10 CrnoxxeHue nepeMelieHnii U ckopocTeil. Pemenue 3anay 1
11 HepaBHoMepHOe BU>KeHHE. MTHOBEHHAs CKOPOCTh. Y cKopeHue. [IpsmMonnHeHoe IBUKEHHUE C IIOCTOSIHHBIM YCKOPEHUEM 1




12 ['padmyeckoe onrcanue NPsIMOIMHEHHOTO ABMKEHUS C TIOCTOSTHHBIM YCKOPEHUEM 1
13 CBobOonHoe najeHue. Y ckopeHrue cBOOOAHOrO najieHus. 3aBUCUMOCTh KOOPAUHAT, CKOPOCTH, YCKOPEHHSI OT BPEMEHHU U UX 1
rpaduku
14 JIBm>keHue Tena, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY 1
15 KpusosnHeliHoe nBukeHue. J[BHKEHHUE 110 OKPYKHOCTU. YTIIOBas U JUHENHas cKopocTs. [lepuon u yacrora. 1
LleHTpOCTpEMUTENBHOE U MOJIHOE YCKOPEHUE
16 KonTtposbHast padora o teme "Kunemaruka" 1
17 [TepBbrit SaKOH"HI)IOTOHa. NuepuunaneHbie cuctemsl oTcuéra. [Ipunnun otHOocuTenbHOCTH ['anunes. Hennepuuaibasie 1
CUCTEMBI OTCUETA
18 Cuita. PaBHonelicTByromas cuna. Bropoii 3akon Hetorona. Macca 1
19 B3aunmopetictBue ten. Tperuii 3akoH HetoToHa 1
20 [Tpunuun cynepno3unuu cui. Pemenue 3a1ay Ha npuMeHeHHe 3aKk0HOB HploToHa 1
21 3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIIEHTHOCTh T'PABUTAI[MOHHON U HHEPTHON MaccChl 1
22 Cuna TsDKeCTH M yCKOpeHHe CBOOOIHOTO Ma/IeHus 1
23 JIBm>keHne HeOECHBIX Te M MX MCKYCCTBEHHBIX CTYTHUKOB. [lepBasi kocMuueckasi CKopocTh. 3akoHbl Kerepa 1
24 Cuna ynpyroctu. 3akoH ['yka. Bec tena 1
25 Cwita tpenust. [Ipuposaa v Buabl cui TpeHus. [[BrkeHre B )KUIKOCTH U Ta3e C YYETOM CHIIBI COIPOTUBIICHUS CPEIbI 1
26 Hasnenwne. ['mapocrarnueckoe nasneHue. Criia Apxumena 1
27 AOcomoTHO TBepoe Teino. [loctynarenbHoe U BpaiaTeaIbHOE IBHXKEHHE TBEPIOTO Tela 1
28 MoMeHT cuiibl OTHOCUTENIBHO OCH BpauieHus. [1nedo cuisl 1
29 CrnoxeHue cuil, MPUIOKEHHBIX K TBEpOMY Teny. LIeHTp TskecTu Tena. Y cioBusi paBHOBECUS TBEPOTO Tena. Bussl 1
paBHOBECHS
30 Penrenne 3amau 1
31 Kontponbnas padota mo teme "/I[unamuka. Cratuka TBEpaoro tena' 1
32 HMitynbsc MaTepUaIbHON TOYKH, CUCTEMBI MaT€pUAIbHBIX TOUEK. LIEHTp Macc cucTeMbl MaTEpUANIBHBIX TOYEK. Teopema o 1
JBUKEHHUH LIEHTPA Macc
33 NmMnynbe cuiibl 1 M13MEHEHUE UMITYJIbCA Tela. 3aKOH COXPAHEHHs UMITyJIbca. PeakTUBHOE IBMKEHUE 1
34 MoMeHT uMITysibca MaTepualibHON TOUkH. [IpencTaBieHne o COXpaHEHHH MOMEHTA UMITYJIbCa B IIEHTPAIBHBIX TTOJISIX 1
35 Penrenne 3amau 1
36 PaboTa criibl Ha MaJIOM ¥ Ha KOHEYHOM TiepeMetiennd. [ padudeckoe npeacraBieHne paboThl CHitbl. MOIITHOCTh CHITBI 1




37

Kunernyeckas sneprus. Teopema 06 U3MEHEHHH KUHETUYECKOM SHEPTUU MaTepUabHON TOUKU

1

38 [ToreHuuanpHbIe U HETIOTEHIMATbHBIE CHIIbl. [loTeHInanbHas sHeprusi. Bropas kocmMudeckast CKOpoCTh 1
39 Tpetbsa kocMudeckast ckopocTb. CBsi3b pabOTHl HEMOTEHIIMAIBHBIX CUJI C U3BMEHEHUEM MEXaHUYECKOW SHEPTUH CUCTEMBI TEl. 1

3aKOH COXpaHECHHSI MEXaHUYECKOW YHEPTHH
40 VYipyrue u Heynpyrue CTOJIKHOBEHMS. Y paBHEHUE bepHyum 1 uacalbHON )KUIKOCTH 1
41 KonTponbsHas padota no Teme "3aKoHbI COXpaHEHUS! B MEXaHHUKE" 1
42 PazButune npeacrapnenuii o npupoje Termiotel. OcHoBHBIE TTosTokeHUss MKT. Tuddysus. bpoyHoBckoe nBuxeHne 1
43 CtpoeHue ra3000pa3HbIX, KHUJIKUX U TBEPIbIX Tel. XapaKkTep IBUKEHHUS U B3aUMOJICHCTBUS YaCTHUI] BEIIECTBA 1
44 Macca u pazmepsl MoJiekyl (aTomoB). KonuuectBo Bemectsa. [locrosiHHas ABoraapo 1
45 Temmnepatypa. TernoBoe paBHoBecue. [1lkana Lenscus 1
46 Pemenue 3amay 1
47 U neanpublii ra3. ['a3oBble 3aKOHBI 1
48 VYpasuenue Menneneesa-Knaneiipona. Pemenue 3agau 1
49 AOcouoTHas TemiiepaTypa. 3akoH JlanpToHa 1
50 H3ompornecchl B MI€alIbHOM ra3e ¢ MOCTOSSHHBIM KOJIMYECTBOM BEIIECTBA 1
51 I'paduyeckoe nmpencraBieHre U30MPOIIECCOB: U30TEPMa, U30X0pa, n3obdapa 1
52 OcnoBHoe ypaBHeHne MKT 1
53 Penrenne 3amau 1
54 CBs13b a0COMIOTHOU TeMIepaType! TEPMOJMHAMHYECKON CHCTEMBI CO CpeHEN KHHETUUECKOM HepTruel MoCcTymnaTeaIbHOro 1

TETUIOBOTO JIBFKCHUS €€ YacTHI]
55 0O000menne u cucreMarTuzanus 3Haanii o reMe "OcHossl MKT" 1
56 Konrponsnas padora o reme "OcHoBel MKT" 1
57 TepMoguHamuyeckasi cuctema. 3ajlanie BHEIHUX yciaoBuid i T/ cuctembl. BHelIHHe 1 BHYTpEHHUE TApaMETPBhI. 1

[Tapametpsr TJ cucTeMbl Kak CpeHUE 3HAUCHHUS BETHYWH, OMMCHIBAIOIINX €€ Ha MUKPOCKOITMYECKOM YPOBHE
58 HyneBoe Hauano tepmoanaamuku. CamornpousBodibHas penakcaius TJ] cucTemMbl K TEMIOBOMY PaBHOBECHIO 1
59 Moienp uieanbHOTO ra3a B TEPMOJIWHAMHUKE. Y CIIOBHS IPUMEHUMOCTH 3TOW MOJIEITN 1
60 VYpaBaenue MenneneeBa-KianeiipoHa u BeIpaskeHHe Ui BHYTPEHHEH SHEPTHH 1
61 Bripakenue i1t BHyTpEeHHEH SHEPTUU 0JTHOATOMHOTO HJICATBHOTO T'a3a. KBasucraTuueckue U HeCTaTHIECKUE TIPOIECChI 1
62 DneMeHTapHas paboTa B TepMoarMHAMHKe. Beraucienue paboTsl 1o rpaduky mnporecca Ha pPV-auarpaMmme 1
63 Tennonepenava kak crocod u3mMeHeHus BHyTpeHHel sneprun T/ cuctemsl 0e3 coBepiiieHus: paboThI 1




64 KoHBek1us, TermIonpoBOAHOCTb, U3ITYICHUE 1
65 KonuuecTtBo Termnotel. TemioémMKocTs Tena. Y aelbHas U MOJIsipHasl TEIII0OEMKOCTH BEILleCTBA. Y IeJbHAs TeIIOTa CrOPaHUs 1
TOTLJIMBA
66 Pacuér konuvecTBa TETUIOTHI IIPH TEIUIONEpeIade 1
67 [TonsiTue 06 aquabarHom mporecce. [lepBrIit 3aK0H TEPMOIUHAMUKH 1
68 KonnyectBo TemnoTsl 1 paboTa Kak Mepbl K3MEHEHHsI BHyTpeHHel sHeprun Tl cucteMsl 1
69 Bropoii 3ak0H TepMOIMHAMUKH I PABHOBECHBIX U HEPABHOBECHBIX IpolrieccoB. HeoOpaTuMOCTh MPUPOTHBIX IPOIIECCOB 1
70 [Tpuntumne! geicTBus TeroBbix MammmH. KIT 1
71 MakcumansHoe 3Hadenue KIT/I. Ilukn Kapuao 1
12 Pemenue 3amay 1
73 DKOJIOTUYECKHE aCIIeKThI HCIOIb30BaHM TEIJIOBBIX JBUTaTeNell. TemnoBoe 3arpsa3HeHne OKpYyXKarollei cpebl 1
74 Pemenue 3amay 1
75 O06o006menne u cuctemMaru3aius 3HaHui 1o Teme "TepmonnHamuka. TemmoBble MaluHb!" 1
76 KonTtponbHast padora o Teme "Tepmonunamuka. TerioBpie MaiHb" 1
77 [TapooOpazoBanue u koHneHcanus. Mcmapenue u kumneHue. Y aeibHas TeIoTa mapooOpa3oBaHus 1
HacplitienHsie 1 HeHaCHITIEHHBIE TTaphl. KauecTBeHHAsT 3aBUCUMOCTB IJIOTHOCTH U AaBJICHHUS HACBIIIIEHHOTO Mapa OT
78 TEMIIepaTypbl, UX HE3aBUCUMOCTb OT 00bEMa HACBIIIIEHHOTO Napa. 3aBUCUMOCTh TeMIepaTypbl KUIIEHUs OT JAaBJICHUS B 1
KHUJIKOCTH
79 BnaxxaocTs Bo3yxa. AGCOIOTHAS U OTHOCUTENbHAS BIIAYKHOCTh 1
80 Pemenne 3amau 1
81 Tsépaoe teno. Kpucrammmueckue u amopdHsle Tesa. AHU30TPONHS CBOMCTB KPUCTAIIIIOB 1
82 [InaBneHue u KpucTayuM3anus. Y ienpHas TerioTa miasiaeHus. Cydaumanus 1
83 Hedopmarun TBEporo tena. Pactskenue u cxarue. Casur. Monyns FOwnra. [Ipenen ynpyrux aedopmaruii 1
84 TennoBoe pacumpeHue XUAKOCTeH U TBEPABIX TeJl. AHTAPMOHU3M TEIJIOBBIX KOJIEOAHUI YacTHIl BEIECTBA 1
85 [IpeobpazoBanue 3Hepruu B (pa30BbIX Mepexoax 1
86 YpaBHEHHE TEIJIOBOTO OalaHca 1
87 Pemenne 3amau 1
88 IToBepxHOcTHOE HaTskeHUe. KanusipHele siBiieHus. JlaBieHne noa HICKPUBIEHHON MOBEPXHOCTHIO kuaAKocTH. DopMyna 1
Jlarmaca
89 O06o00611eHe U cucTeMaTu3alus 3HaHUi 110 TeMe "ArperaTHble cOCTOsTHUS BelecTBa. Pa3oBble nmepexost"” 1




90 KoHTposbHast pabota 1mo Teme "ArperatHpie COCTOSHHS BerecTBa. da3oBbie mepexoap” 1
91 DnekTpu3anus Tea U e€ mposBieHus. DeKTpudeckuil 3apsia. J(Ba Buia sanekTpuueckux 3apsaaos. [IpoBogHukwy, 1
JVBJICKTPUKHU U TTOTYITPOBOIHUKH
92 DJIeMEHTAPHBIN JIEKTPUYECKUM 3apsil. 3aKOH COXpPAHEHUS IEKTPUUECKOTO 3apsiaa 1
93 B3aumoneticteue 3apsinoB. Toueunsie 3apsiasl. 3akoH Kymona 1
94 Pemienue 3anau 1
95 Onekrpuueckoe noje. Ero aelictBue Ha 31eKTpUUECKUE 3apsiIbl 1
96 Hanpsoxkénnocts anextpudeckoro moss. [IpoOusiii 3apsi. JInnuyu HanpsEHHOCTH 3IEKTprUecKoro nois. OIHOpoaHOe 1
AIIEKTPHUYECKOE TI0JIE

97 [ToTeHIMaTBEHOCTB 3JEKTPOCTATHUECKOTO MOJIs. Pa3HOCTH MOTEHIMAIOB U HAIPSDKEHHE 1
98 [TorennmansHast SHEPTHS 3apsijia B IEKTPOCTaTHIECKOM MoJie. [ToTeHInal 31eKTpOCTaTHIeCKOTO MOJIs 1
99 CBs13b HAPSDKEHHOCTH OIS U PA3HOCTH MOTEHIIMAJIOB ISl 2JIEKTPOCTATHIECKOTO TMOJIS 1
100 [IpuHmn cynepno3uuy 3JeKTPUUECKUX HoJei 1
101 Pemenue 3amay 1
102 [Tone Toueunoro 3apsaa. Iloxe paBHOMEpPHO 3apsKEHHON cdepsl 1
103 [Tone paBHOMEpHO 3apsKeHHOro o 00bEMY mmapa. [lone paBHOMEPHO 3apsKeHHON 0eCKOHEUHOH MIIOCKOCTH 1
104 [TpoBOTHUKH B 3JIEKTPOCTATUYECKOM TOJI€. Y CIOBHE PaBHOBECHUS 3apsi/IOB 1
105 JIM3AEKTPUKY U MOJTYITPOBOIHUKHU B 3JIEKTPOCTATHUECKOM MOJIe 1
106 Konnencarop. D5ekTpoéMKOCTh KOHJIeHCaTopa. DIEKTPOEMKOCTh INIOCKOT0 KOHJIEHCAaTopa 1
107 [TapamiensHOE COeTMHEHNE KOHIEHCATOPOB 1
108 [TociienoBarensHOE COCTMHEHNE KOHICHCATOPOB 1
109 DHeprus 3apsHKEHHOTO KOHICHCATOPa 1
110 Pemienue 3amau 1
111 JIBrKeHHe 3apsyKEHHON YacTHUIBI B OJJHOPOJHOM 3JIEKTPUUYECKOM I10JIE 1
112 Pemenue 3amau 1
113 O06o001IeHre U cucTeMaTr3alus 3HaHU| 1o TeMe "DIeKTpudeckoe moiue" 1
114 KonTtponbHast pabota no Teme "DnekTpudeckoe mnose" 1
115 Cuna Toka. [locTossHHBIN TOK. Y CIIOBHS CYIIECTBOBAHUS MOCTOSIHHOTO JIEKTPUUYECKOTO TOKA 1

1

116 Wcrounuku Toka. Hanpsixenne u 9/1C




117 3akon OMa aJis yyacTKa [enu. DJIeKTPUIECKOe COMPOTHUBIICHUE

1
118 3aBUCHMOCTh CONIPOTHBIICHHUS OHOPOJHOTO MTPOBOAHUKA OT €0 JUIMHBI M IUIOIIA ¥ MTONIEPEYHOTO CEYESHUS 1
119 VY nenpbHOE COMPOTHUBIICHHUE BellecTBa. Penienue 3aqa4q 1
120 [TocnenoBarenbHOE, MapauIebHOE, CMEIIAHHOE COSAMHEHNE TTPOBOTHUKOB 1
121 Pacuét pa3BeTBnéHHBIX MekTpuueckux 1enei. [Ipasuna Kupxroda 1
122 Perienue 3anau 1
123 Pabora snexrpuueckoro Toka. 3akon Jlxoyns —Jlenna 1
124 Pemenue 3amau 1
125 MOITHOCTH IEKTPHUUECKOTo TOKA. TersoBasi MOITHOCTb, BBIJIEIIEMasi Ha PE3UCTOPE 1
126 Pemienue 3a1au 1
127 O/1C u BHyTpeHHEE CONPOTUBICHUE HCTOYHUKA TOKA 1
128 3akon OMa 171 OJTHOM (3aMKHYTOM) JIEKTPUUECKON [IEeNH 1
129 Pemenue 3amay 1
130 MOoUHOCTh UCTOYHUKA TOKA 1
131 KopoTkoe 3amblkaHue 1
132 KoHneHcaTop B 11enu moCcTOSTHHOTO TOKa 1
133 Pemenue 3amau 1
134 Pemenue 3anay no teme "IlocTossHHBIN A5eKTpUYECKHil TOK" 1
135 Pemenue 3anay no teme "IlocTosTHHBIN A5eKTpUYECKHil TOK" 1
136 Pemenue 3a1a4 o teme "Tl0CTOSHHBIN AIIEKTPHYECKHIA TOK" 1
137 O06061enne u cucreMarusanus 3HaHul o TeMe "[1oCTOsHHBIN 37eKTpruuecKuil ToK" 1
138 KontponpHas padora mo Teme "[10CcTOSTHHBIN AIeKTpHIECKUil TOK" 1
139 DnexTpuieckas IpOBOJUMOCTb PA3IMYHbBIX BEIIECTB. DIEKTPUUYECKH TOK B MeTaiuiaXx. CBepXMpOBOAUMOCTh 1
140 DJeKTpu4ecKuil TOK B pacTBOpax M paciiaBax 3JeKTpoJUTOB. 3akoHbl Dapanes A7 3JIeKTPoIu3a 1
141 DneKkTpuuecKui ToK B raszax. Ilnaszma 1
142 DJnekTpuuecKkuil TOK B Bakyyme. BakyymHbie mpuGopsl 1
143 DNEeKTpUYECKUH TOK B IOJTYITPOBOJHUKAX 1
144 [TomynpoBoIHUKOBBIE TPUOOPHI 1

1

145 ®u3nyecKuil MpakTUKyM 1o Teme "M3MepeHne Cuiibl TOKa U HaNpsHKEHUS B LIEMU MOCTOSTHHOTO TOKa ITPU TOMOIIA




146
147

aHAJIOTOBBIX U MU(PPOBBIX U3MEPHUTEIBHBIX MPUOOPOB" WK "3HAKOMCTBO ¢ UGPOBOI JabopaTopuei 1o ¢pusuke. [Ipumepsr
U3MEpeHUs PU3NICCKUX BEITUYHH MTPH MMOMOIIY KOMITBIOTEPHBIX JaTYUKOB"

dusnueckuil NpakTUKyM 1o teme "M3yueHne HepaBHOMEPHOTO JABUKEHUS C 1IEJIbIO ONPEeIeTICHUsI MTHOBEHHOM ckopocTu"

®uznyeckuil NpakTUKyM 1o Teme "M3mMepenue yCKopeHusl Ipu NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBUJKEHUU 110
HaKJIOHHOM miockocTu" wim "VMccnegoBanne 3aBUCUMOCTH MYyTH OT BPEMEHU MPU PABHOYCKOPEHHOM JBHKEHUU"

148

149

®dusndeckuit mpakTUKyM 1o Teme "M3mepenue yckopenust cBo0oaHoro majaenus" win "M3yuenre 1BHKeHUS Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

@uznyeckuil NpakTUKyM 1o teme "M3ydeHue 1BUKEHUs Tella 0 OKPYKHOCTHU C IIOCTOSIHHOM 0 MOJIYJIFO CKOPOCThIO" Min
"HccnenoBanue 3aBUCMMOCTH TIEprUoia 00palleHrs KOHHYeCKOro MasiTHUKA OT €ro nmapaMeTpoB”

150

151

152

153

154

Ousnueckuii mpakTHKyM 10 Teme "V3MepeHne paBHOICHCTBYIOMIECH CHITBI IPU ABIKEHHH OpyCKa 1O HAKIIOHHON
riockoctu" win "[IpoBepka runoTessl 0 HE3aBUCUMOCTH BPEMEHU JIBUKEHUs OpYyCKa M0 HAKJIIOHHOM IJIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl"”

®dusndeckuit mpakTukyM 1o teme "MccnegoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIUX B IPYKUHE U PE3NHOBOM
obpasiie, oT ux aepopmarn” win "M3ydeHne IBHKEHHS CHCTEMBbI TEll, CBA3aHHBIX HUTBIO, IEPEKUHYTOM Yepe3 JErKuit
0J10K"

®uznyeckuil NpakTukyM o teme "M3mepenue ko3ppuirenTa TpeHus 1o BeJIMYMHE YTI0Boro Ko uiineHTa 3aBUCUMOCTH
Frp(N)" nnu "UccnenoBanue 1BukeHNs Opycka O HAKJIOHHOMN MIIOCKOCTH € IEPEMEHHBIM KO3 (PHUIIMEHTOM TpeHHs" 1IN
"N3ydyeHue qBUKEHMSI Ipy3a Ha Baly C TpeHUEM"

®uznyeckuil npakTukyM no teme "MccnenoBanue ycinoBuil paBHOBeCHs TBEPAOTO Tella, HMEIOIIEr0 OCh BpaLIeHUs" WK
"KoHCTpynpoBaHue KpOHIITEWHOB U pacd€T cui ynpyroctu" ninm "M3ydeHne ycToH4MBOCTH TBEPAOTO TejIa, UMEIOILIETO
TJI0IAh OTIOPHI"

®uznyeckuil NpakTUKyM 1o Teme "M3mepenue ummynbca Tena o TopMo3HoMy nytu" win "M3mepenue cuibl TATH,
CKOPOCTH MOJEIH 3JEKTPOMOOMIISI U MOUTHOCTH CHIIBI TATU" MK "CpaBHEHUE U3MEHEHUS UMITyJIbCca Tejla C UMITYJIbCOM
cunbl" wim "MccnenoBaHue COXpaHeHUsT UMITYJIbCA IPU YIIPYTOM B3auMozAeicTBun" win "M3mMepeHne KHHETHIeCKON
SHEPIrUH Teja 10 TOPMO3HOMY ITyTH"

155

156

157

®dusndeckuit TpakTUKyM 1o Teme "M3yueHnne n30TepMrUYecKoro mporecca (PEKOMEHI0BaHO UCIOJIb30BaHKE ITU(POBOI
nabopatopun)" win "3yuenune nzoxoproro mnporecca” nwin "M3ydenne uzodaproro mporecca” wim "IIpoBepka ypaBHEeHUsS
COCTOSHMS"

®uznyeckuil mpakTukyM 1o teme "M3Mepenne ynenpHou TeroémMkoctu" nnm "MecnenoBanue mpoiecca OCThIBAHUS
BemecTBa" win "VccnenoBanue aanabaTHoro npoiecca’ uin "M3ydeHne B3auMOCBA3H SHEPTHU MEKMOJIEKYISIPHOTO
B3aUMOJICVCTBUS U TEMIIEPATYPhl KUIIEHUs )KUAKOCTEN"

®u3nyecKkuil MpakTUKyM 1o teme "M3ydueHne 3akOHOMEepHOCTEN ucnapeHus kuakocten" uinm "M3mepenue yaenbHoi




TEIJIOTHI TIJIaBJICHUS Jibaa" win "V3yueHne cBONCTB HACHIICHHBIX NapoB" mian "M3mMepeHue abCoII0THON BIAKHOCTH
BO3/yXa M OIIEHKa Macchl MapoB B momemnieHnn". Mzmepenne kodhduirenra noBepXHOCTHOTO HATSKEHUS

dusnueckuii npakTHKyM 1o Teme "Habimioienne npeBpaieHns YHEPTUH 3apsHKeHHOTO KOHACHCATOPA B DHEPTUIO U3ITYUYECHUS

158 cBeroaunoa" wim "M3yuenne npoTekaHus TOKa B LIEMH, CoeprKallei konaeHcarop” win "Pacnpenenenue pa3HOCTH 1

MOTEHIIMAIOB (HAIPSKEHUsI) TIPH MOCIEA0BATEIbBHOM COCIMHEHUU KOHEHCATOPOB"
159 ®dusnueckuil npakTukyM 1o teme "MccnegoBanue cMEIaHHOTO CoeIMHEeHUsI pe3ucTopoB wiun "M3Mepenue ynenbsHOro 1

CONPOTHUBIICHUS MPOBOAHUKOB" min "MccnenoBanne 3aBUCUMOCTH CUJIbI TOKA OT HAMPSHKEHUS U1 JJaMIIbl HAKQJIUBaHUS"

Ouznyeckuil mpakTukym o teme "Habmonenue snekrponuza” uinu "M3mepenue 3apsiia 0IHOBAICHTHOTO HOHA'" WIIH

CCJIEIOBAaHME 3aBUCUMOCTH CONTPOTUBIICHUSI TEPMOPE3UCTOPpa OT Temneparypsl” win "CHITHE BOJIBT-aMIIEPHON

160 " p pmop p patypsr" win "C p 1

XapaKTEPUCTUKH Aroaa"
161 PesepBHbIii ypok. O60011eHNEe U crucTeMaTu3anus 3HaHui o teme "Kunemaruka" 1
162 PeseprHblii ypok. O000mIeHNE 1 cUCTeMaTH3alus 3HaHuH 1o Teme "J{nnamuka" 1
163 Peseprubiil ypok. O60011eHHE U cUCTeMaTH3alus 3Hanui 1o Teme "CraTuka TBeporo tena' 1
164 Peseprubiil ypok. O600111eHIE U CUCTEeMaTH3alMsI 3HAHUN 110 TeMe "3aKOHbI COXpPaHEHHS B MEXaHUKe" 1
165 PesepBHblil ypok. O60011eHHE U cUcTeMaTu3anus 3HaHU| 110 TeMe "OCHOBbI MOJIEKYJISIPHO-KUHETUUECKON TEOpUH" 1
166 PeseprubIil ypok. O60011eHIE U cCUCTeMaTH3alks 3HaHui 1o Teme "TepmoanHamuka. TernoBbie MamuHb" 1
167 PesepBHblil ypok. O0001IeHNE U cCUCTeMAaTH3allMsl 3HaHUM 110 TeMe "ArperaTHble COCTOSIHUS BellecTBa. Pa3zoBbie nepexoab"” 1
168 PesepBHblil ypok. O600111€HHE U ccTeMaTH3alus 3HaHUH 1o Teme "DieKkTpruyeckoe noje"” 1
169 PezepBHblil ypok. O6001eHue U cucTeMaTu3anus 3HaHui o teme "IIoCcTOsSHHBIN 37eKTpu4ecKuii ToK" 1
170 PesepBHblil ypok. O600111eHHE U cucTeMaTH3alus 3HaHui 1o teme "Toku B pa3ianyHbIX cpenax” 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170
11 KJIACC
KoimuecTBo
Ne n/m Tema ypoka
4yacoB
Bcero
1 B3anmopaeiicTBre MOCTOSIHHBIX MarHUTOB U MPOBOJHUKOB ¢ TOKOM. MaruuTtHoe nosie. ['unoresa Amnepa 1
2 BexTop MarauTHON MHAYKIMA. [IpHHITAIT CYIIEPITO3UIINA MarHUTHEIX noJjei. JINHMM MarHuTHON WHIYKITNH 1
VK VT VK

3 MaruauTtHoe 1nose npoBoAHHKA ¢ TOKOM. OmnbIT Dpcreaa 1
4 Cunia Amriepa, e€ HampaBJICHHE U MOJTYJIb 1




5 Pemenue 3amau 1
6 [Ipumenenue 3akoHa Amnepa. DIeKTPOU3MEPUTENbHbIE TPUOOPHI 1
7 Cuna Jlopenua, e€ HanpaBlieHHuE U MOAYJb. [IBUkKeHHe 3apsyKEHHONW YacTULIBI B OJJHOPOIHOM MarHUTHOM I10JIe 1
8 Pemenue 3amau 1
9 Pa6ota cubl Jlopenia 1
10 Pemenue 3amau 1
11 MarnutHoe nosue B Benectse. PeppoMarHeTUKHy, napa- U JuaMarHeTUKU 1
12 OcHoBHBIE CBOHCTBa (heppomarHeTukoB. [Ipumenenue GpeppomMarHeTukoB 1
13 Pemenue 3ana4 no teme "MaruuTtHoe nosie" 1
14 Pemenue 3amau mo reme "MaraurtHoe mose" 1
15 SIBneHue IEeKTPOMAarHUTHOM MHAYKIMH. [I0TOK BEKTOpa MarHMTHOM MHAYKIIUU 1
16 O/J1C unnykuuu 1
17 3aKoH IeKTpOMarHuTHON nHaykuuu dapanes 1
18 Buxpesoe anekrpudeckoe noine. Toku Dyko 1
19 O/1C nHAYKIMH B JBUKYLIMXCS TPOBOAHUKAX 1
20 Pemenue 3amau 1
21 [IpaBumno Jlenua 1
22 WNunykruBHocTh. KaTylka MHAYKTUBHOCTH B IIETIH TOCTOSIHHOTO TOKA 1
23 SBnenune camonnaykiuu. D/1C caMOMHIYKITHH 1
24 DHeprus MarHUTHOTO MOJISl KATYHIIKK C TOKOM. DJIEKTPOMarHuTHOE 10J1e 1
25 Pemrenue 3amau 1
26 O0o01IeHre ¥ CHCTeMaTH3alns 3HaHUH 110 TeMe "DIIeKTpoJuHaMuKa" 1
27 KonTtponbHas padota no teme "DiaexTponHamMuka” 1
28 Konebartenbnas cuctema. CBoOoaHbBIE KONeOanus. ['apMoHMUeckue KonebaHus 1
29 Kunemarnyeckoe U AMHAMUYECKOE OMUCAHKE KOJIeOaTenbHBIX IBHKEHUI 1
30 DHepreTuyeckoe onucanue. BoiBoa TMHAMUYECKOTO ONMMCAaHUS TApPMOHUYECKUX KOJIeOaHUH U3 UX SHEPTeTUYECKOro U 1
KHHEMATHYECKOTO OIMCaHUS
31 Awmmumntyna u da3za xonebaHui 1
32 [Tepnon u wactora konebanuid. [lepro MaabIx CBOOOTHBIX KOJIEOAaHUN MaTEMaTHIECKOTO MassTHHKA. [leprnoa cBOOOHBIX 1




Kose0aHuil MPYKUHHOTO MasiTHUKA

33 3aryxatomue kojebanus. BeinykaeHnbie konedanus. Pezonanc 1
34 ABTOKOJIE0aHUS 1
35 Pemenue 3amau 1
36 Ypok-koHpepenius "MexaHndeckue KoiaeOaHus B My3bIKaTbHbIX HHCTpPYMEHTaxX" 1
37 O06o061IeHre U crucTeMaTu3alus 3HaHui 1o Teme "MexaHnudeckue Koyeoanus" 1
38 OnexrpoMarauTHeie Konebanus. KonebareabHbIi KOHTYD 1
39 ®opmyna Tomcona. CBsi3bp aMILTUTYIBI 3apsiia KOHACHCATOPA C aMIUIATY/I0M CHIIBI TOKA B KOJIEOATEIbHOM KOHTYpE 1
40 3aKOH COXpaHEHUs SHEPTUU B UJI€ATTLHOM K0JIe0aTeTbHOM KOHTYpE 1
41 3aryxaromnme 3JeKTpOMarHuTHbIE KosieOanus. BeIHYKIEHHBIE JIEKTPOMAarHUTHBIE KOJIeOaHHS 1
42 IIepemeHHBII TOK. Pe3uCTOp M KOHAEHCATOP B LIENU [IEPEMEHHOTO TOKA 1
43 Karymika MHIyKTUBHOCTH B I[ENTU MIEPEMEHHOTO TOKA 1
44 3axon OMa Ui ANEKTPUIECKOM LIeMH IEPEMEHHOr0 TOKa 1
45 MoIHOCTh EPEMEHHOT0 TOKa. AMIUTUTYAHOE U IEHCTBYIOIIEe 3HAYCHUE CUITbI TOKA M HAIIPSHKCHUS 1
46 Pe30HaHC B 251EKTpUUECKOH LIENH 1
47 Pemenue 3amau 1
48 Wneanbubiif Tpanchopmarop. [IponsBoacTBo, nepenaya u noTpedlieHne deKTPHUIECKOl SHepTruu 1
49 DKOJIOTUYECKHE PUCKU TIPU TTPOU3BOJICTBE EKTPOIHEpTruu. KyabTypa HCITONh30BaHUS 3JICKTPOIHEPTHUH B TIOBCETHEBHOM 1
KU3ZHU
50 Pemenue 3amau 1
51 Pemenue 3amau 1
52 O06o0011eHne U cucTeMaTH3aIMs 3HaHUH 1o TeMe "DJIeKTpOMarHuTHeIe Kosebanus" 1
53 MexaHuueckre BOJHBI. XapaKTePUCTUKA MEXaHUYECKUX BOJH 1
54 CBoiicTBa MEXaHIUYECKUX BOJTH 1
55 3ByK. XapaKTepUCTUKH 3ByKa 1
56 Nudpaszsyk u ynprpassyk. [llymoBoe 3arps3HeHNE OKPYKAIOMIECH CPEIbI 1
57 Pemenue 3amay 1
58 DNEKTPOMAarHUTHBIE BOJHBL. M3TydeHue 371eKTpPOMarHUTHBIX BOJTH 1
59 DHeprus MIEKTPOMAarHUTHBIX BOJH. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH 1




60 [IIkana 3y1eKTpOMarHUTHBIX BOJIH. [[pUMEHEHHUE AIIEKTPOMAarHUTHBIX BOJIH B TEXHHUKE U OBITY 1
61 [TpuHIMTIBI paMOCBSI3U U TEJIEBUACHUA. Panonokanus. DIeKTpOMarHuTHOE 3arpsi3HEHHE OKPYIKaIOIIeH CpeIbl 1
62 Kontposnbnas padota nmo teme "Kosiebanus u BOJIHBI" 1
63 CgerT. 3aKOH MPSIMOJIMHEHHOTO PacIpOCTPAHECHUSI CBETA 1
64 Penrenue 3a1a4 Ha MpUMEHEHUE 3aKOHA TPSMOJIMHEHHOTO PACIIPOCTPAHECHHUS CBETa 1
65 Otpaxenue cera. [lnockoe 3epkano. Chepuaeckoe 3epKaio 1
66 HpCJIOMJIeHIfe cBeTa. AOCOJIIOTHBIN U OTHOCUTEIIBHBIN IMOKa3aTeb npeioMicHus. [loHoe BHyTpEeHHEE OTpaKEHHE. 1
[IpenenbHbIN yroi MOJHOTO BHYTPEHHETO OTPAXKCHHSI
67 Perrenue 3a1a4 Ha MpUMEHEHUE 3aKOHOB OTPAXXCHHUS U MPEIIOMIICHHS CBETA 1
68 Xon nydeit B npusme. Jlucniepcust ceera. CiaoxHbIi coctaB Oenoro cBeta. L[er 1
69 JIun3bl. DOKYCHOE PACCTOSIHUE M ONITUYECKAsl CHJIA JIMH3BI 1
70 [TocTpoeHre n300paskeHMiA B JIMH3aX U UX CHCTEMaX. Y BEIMYCHUE JINH3BI 1
71 Pemrenue 3amau Ha mocTpoeHUE N300PAKEHHM, TOTYYAEMBIX C TTOMOIIBIO JIMH3 1
72 ['1a3 xak ontuyeckas cucrema 1
73 Pemrenne 3amau. IIpenensl npuMEHMMOCTH T€OMETPUYECKON ONITUKH 1
74 CkopocTb cBETa M METO/IbI €€ U3MEPEHUS 1
75 Jucniepcusi cBera 1
76 WnTepdepenuus crera 1
77 KorepenTHbie UCTOYHUKH. Y CIIOBHS HAOTIOACHHUSI MAKCUMYMOB M MUHUMYMOB 1
78 Pemenue 3amau 1
79 [TpumeHeHne UHTEpPEepeHIUN 1
80 Judpaxius ceera 1
81 JudpakimonHas pemérka. Y cioBre HabMOACHUS TTIaBHBIX MAKCUMYMOB 1
82 Pemrenue 3anau 1
83 [TorrepeuHocTh cBeTOBBIX BOJH. [lomsipu3anms cBeTa 1
84 Pemienue 3anau 1
85 CBeTOBbIC SIBIICHHSI B IPHPOJIE 1
86 O06o0muIeHne 1 cucTeMaTu3as 3Hanui mo reme "OnTuka” 1
87 Kontponbhas padota mo teme «OnTHKa» 1




88

FpaHI/II_[bI IMPUMEHUMOCTHU KJIACCUYECKOM MEXaHUKH. 3aKOHBI SJICKTPOANMHAMUKHU U ITPUHIUIT OTHOCHUTCIBHOCTH

1
89 [TocTynatel cieruanbHOM TEOPUH OTHOCUTEIHHOCTH 1
90 [IpocTtpancTBeHHO-BpeMeHHOU nHTepBai. [Ipeobpasoanus Jlopenmna. Y cnoBue npuunHHOCTH. OTHOCUTEITLHOCTh 1

OJTHOBPEMEHHOCTH. 3aMe UICHUE BPEMEHH U COKpAIlEHHE JJTNHBI

91 OHeprus U UMIYJIbC PENSITUBUCTCKON YaCTULIbI 1
92 CBs13b Macchl C 3HEPTUEN U UMITYJICOM PEJATUBUCTCKOMN YaCTHUIIbl. DHEPIUs TOKOS 1
93 PaBHOBECHOE TEIIIOBOE M3ITyUCHUE 1
94 3akoH cMelennsa BuHa 1
95 I'unote3a M. [1nanka o kBantax. @OTOHBI 1
96 DHeprus U UMMIyibC poToHa 1
97 ®oroaddext. OnbiTe A. I'. CToneroBa. 3akonsl hoTorddexra 1
98 VYpasaenue DitninteitHa st porosaddexra. "Kpacnas rpanuna” poroaddexra 1
99 Jasnenue ceera. Onbitel I1. H. JIeOenena 1
100 BosHOBEIE CBOIICTBA YaCTHIL 1
101 Bonnsl ne bpoitns. J{nuna BoaHsl 1e bpoitnst u pazmepsl 001acTH JTIOKaIU3aluu ABMXKYILENCS YaCTULIbI 1
102 KopnyckynspHo-BOTHOBOH Ayain3m 1
103 Jludpakius 3JeKTPOHOB Ha KPHUCTAIIAX 1
104 Cnenunduka usmepenuit B Mukpomupe. CooTHOIIEHUsT HeonpenenénnocTeit [ elizenoepra 1
105 Pemenue rpaduyeckux 3anau 1
106 Pemienue pacu€THbIx 3a1a4u 1
107 KonTtposnbHas padora o Temam: "OcHoBbl CTO", "KopnycKkysipHO-BOIHOBOM qyanu3m” 1
108 OmnbITH IO MCCIEIOBaHUIO CTpOoeHus aToma. [Inanerapuas moaens aroma Pesepdopra 1
109 IToctynartel bopa 1
110 Buapl cnektpoB. CriekTp ypoBHEH SHEPTHUU aTOMa BOJOpOa 1
111 CHnoHTaHHOE U BBIHYXJEHHOE M31y4YEHUE CBETa 1
112 Jlazep 1
113 Hyxnonnas moxens simpa I'elizenOepra-lBanenko. 3apsia u MaccoBoe 9uciio siapa. M3otomnbl. PagnoakTHBHOCTH 1
114 3aK0oH paroaKTUBHOTO pacmaga. CBOHCTBA HOHU3UPYIOMIETO N3TyUeHH. BiMsHNEe palMOaKTHBHOCTH Ha KUBBIC 1

opranusmsl. Jlosumerpus




DHeprus CBS3U HYKJIOHOB B siipe. SnepHsie cuibl. edekT macce sapa. Snepasie peakuun. Snaepubie peaktopsl. [Ipodiemsl

115 YIPAaBIAEMOr0 TEPMOSIEPHOTO CUHTE3a. DKOJIOIMUECKHUE aCIIEKThl pa3BUTHS IEPHON SHEPTETUKU 1

116 MeTopl perucTpalnuy U UCCIEA0BAHNS AIEMEHTApHBIX YacTul]. DyH1aMEeHTaJIbHbIE B3aUMOICHCTBUSA. baprOHbl, ME30HBI U 1
nentossl. [Ipencrasnenue o CranaapTHoi Moaenu. KBapk-rirooHHast MOJieNb aJpOHOB

117 ®usuka 3a npenenamu CrangapTHoi moaenu. TémHas Matepus U TEMHas 3Heprus. EnuHcTBO dusnueckoil KapTuHbI MUpa 1

118 DTarbl pa3BUTHsI ACTPOHOMHH. 3HAYCHUE aCTPOHOMHUHU 1

119 HpI/IMeHI/IMOCTB 3aKOHOB (PU3UKHU 11 OOBSICHEHUS IPUPOJIbI KOCMUUYECKUX 00BEKTOB. MeTO0/1bl aCTPOHOMHUYECKUX 1
UCCIIEIOBaHUM

120 CoBpeMeHHbIE ONTUYECKHE TEJIECKOIIbI, PaIiOTEIECKOIbl, BHEATMOC(hEpHAst aCTPOHOMMUS 1

121 Bu 3Bé31H0T0 HeOa. Co3Be3 s, IpKUe 3BE3/IBI, INIAHETHI, KX BUAUMOE JBHKECHUE 1

122 Conneunas cucrema. Cosnne. ConneuHasi akTUBHOCTb. VicTounuk sHeprun CosHIa U 3BE3]1 1

123 3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. [luarpamMma "crieKTpaapHbIi KJIAaCcC — CBETUMOCTD'" 1

124 3Be3bI TJIaBHOM HNOCIEN0BATEILHOCTH 1

195 BHyTpeHI{ee cTpoenue 3B&37]. COBpeMeHHbIE NMPEACTaBIECHUS O IPOUCXOXKIEHUH U 3BorolMK CostHIa U 3BE3]1. DTarbl 1
KHU3HU 3BE3]]

126 Muneunsiii [1yre — Hama ['anaktuka. Tunsl ranaktuk. Y€pHsle ABIPHI B sApax TajlaKTUK 1

127 Bcenennas. Paciupenne Beenennoil. 3akon Xa66usa. Teopust bosibuioro B3peiBa. PenukroBoe usinyueHue 1

128 MacmtabHast cTpykTypa Beenennoil. Meraranaktuka 1

129 Hepeménnplie npo0iaeMbl aCTPOHOMUHU 1

130 dusndeckuil NpakTUKyM 1o teme "MccneroBaHue MarHUTHOTO OJIS TOCTOSIHHBIX MarHuToB" win "MccnenoBanue cBOMCTB 1
tdheppomarnerukoB" uinu "MccnenoBanue AeiCTBUS MOCTOSTHHOTO MarHUTa Ha paMKy ¢ TOKOM"

131 qulfqecxnﬁ PaKTHKYM 110 TEME "N3mepenue cuiel AMiiepa" wim "M3ydeHne 3aBUCMMOCTH CHJIBI AMIIepa OT CHJIBI TOKa" 1
nnu "OnpeneneHne MarHUTHOW WHIYKIIMA Ha OCHOBE M3MEPEHUs CUITbl AMrepa”

132 OU3NYECKUN TPAKTUKYM I10 T"eMe "HccnenoBaHue sIBIEHUS 3JIEKTPOMAarHuTHOM HHAYKIUU' win "OnpeneneHne nHIyKIuu 1
BUXPEBOI'O MarHUTHOT'O MOJIS

133 CDI/ISI/I‘{CCKI/I'I\:'I NpakTUKyM 1o Teme "MccnenoBanue siBieHus: caMoOMHIyKIMK'" uin "COopka MOJIENH 3JIEeKTPOMarHuTHOTO 1
reHepaTopa

134 Ouznyeckuil npakTukym 1o teme "M3mepenue nepuoia cBOOOAHBIX KOJeOaHUNH HUTSHOTO U IPY>KUHHOTO MasiTHUKOB" 1

135 Ouznyeckuil npaktukyM no teme "[IpeoGpa3oBanrie SHEPTUU B IPYKUHHOM MasiTHUKe" 1

136 dusnyeckuii mpakTUKyM 1o Teme "MccnenoBanue NepeMeHHOro TOKa Yepes MOCIeI0BaTeIbHO COCTMHEHHBIC KOHIEHCATOP, 1




KaTymky u pesuctop” win "McciaenoBanue paboThl HICTOYHHKOB CBETA B LIETIH IMEPEMEHHOTO TOKa"

137 dusnyeckuil IpakTUKyM 1o Teme "M3yueHnne nmapameTpoB 3BYKOBOW BOJTHBI" 1

138 DU3NYECKUI TPAKTUKYM 10 TEME "I/ISM'?pCHI/IC rokasatesns npesomiieHus crekia” uiaum "l[lonydenue nzoOpaxeHus B 1
CUCTEME U3 IIJIOCKOTO 3epKajia U JIMH3bI

139 dusnueckuii npakTukym 1o Teme "MccnenoBanue 3aBUCUMOCTH (POKYCHOT'O PACCTOSHUS OT BEILIECTBA (HAa IPUMEPE KUIKUX 1
nuH3)" wim "Mi3mMepenne GoKyCHOT0 pacCTOSHUS PaCCEUBAIOIINX JTHH3"

140 dusnueckuii mpakTukyM 1o teme "Habmronenue audpakuun, HHTEphEpEHIUU U TIOJISIPU3AINK CBeTa" 1

141 duznyeckuil npakTukyM 1o teme "OnpenenaeHne UMITyJIbca U S3HEPTUU PENIATUBUCTCKUX YacTull (1o GpororpadusiMm TPEeKoB 1
3apsHKEHHBIX YACTHUI] B MATHUTHOM ToJie)"

142 ?I/BI/IHGCKI/Iﬁ npakTUKyM 1o Teme "M3mepenue nocrosinHoi [1nanka Ha ocHOBe uccienoBanus ¢porodddexra’ umm 1

HccnenoBanue 3aBUCUMMOCTH CUIIBI TOKA YEPE3 CBETOAMO/] OT HAPsKEHUS"

143 duznyeckuil npakTukyM 1o teme "MccnenoBaHue criekTpa pa3peKeHHOro aTOMapHOro BOAOPO/Ia U U3MEPEHUE TTOCTOSTHHON 1
PunGepra"

144 duznyeckuil mpakTukym no teme "VMccnenoBanue paauoakTUBHOTO (JOHA € UCIMONIb30BaHUEM Ao3umerpa" win "M3yuenue 1
MOTJIONICHUS OeTa-4yacTUIl aTFOMUHUEM"
®duznyeckuil npakTukym 1o teme "Habironenus 38€31HOr0 Heb6a HEBOOPYKEHHBIM IJ1a30M C HCIOIb30BaHUEM

145 KOMIIBIOTEPHBIX MPUIIOKEHUHN JJIS1 ONpEeeNICHHs TOJI0KEHHsI HeOECHBIX 0OBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE 1
co3Be3ausi CeBepHOTO nomymapus u sipkue 38E3761" win "Habmronenus B Teneckon JIyHbl, Mi1aHeT, TYMaHHOCTEH U
3BE3/IHBIX CKOTUIEHUM"

146 O06o0mieHne 1 cucteMatu3anys 3HaHui. Ponb GU3MKK 1 aCTPOHOMHUM B SKOHOMHUYECKOM, TEXHOJIOTMYECKOH, COL[MAIbHON U 1
THUYECKOU cdepax NesITeIbHOCTH YeJIOBeKa

147 O06o011ieHne 1 cucTemMaTu3anys 3HaHui. Posb 1 MecTo (M3KMKH U aCTPOHOMUH B COBPEMEHHOIN Hay4yHOU KapTHHE MHUpa 1
O6o00mieHne u cuctemMaru3anys 3HaHui. Ponb ¢pusndeckoit Teopunt B GopMupoBaHUM MPEACTABICHUN O (PU3NIECKON

148 KapTUHE MHpa, MECTO (PU3NYECKON KapTUHBI MUPA B OOIIEM psTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPECTaBICHUHN O 1
IpUpoJIE

149 O0600111eH1E U cUucTeEMaTH3anud 3Hanuii no reme "Kunemaruka" 1

150 O0600111eH1E U cUcTeEMaTH3anud 3Hanuii no reme "Kunemaruka" 1

151 O06o001eHre 1 cucTeMaTr3alus 3HaHui 1Mo Teme " J{lnHamuka" 1

152 O60061eHne u cucreMaTu3anus 3Hanui no teme "Cratuka TBepaoro tena' 1

153 O0600111eHre ¥ cucTeMaTU3alus 3HaHU| 110 TeMe "3aKOHbI COXpaHEHUs B MeXaHHUKe" 1

154 O0600mmenre u cucteMaTu3arys 3HaHui 1Mo TeMe "OCHOBBI MOJICKYJISIPHO-KHHETHYECKOM Teopru" 1




155 O06o001enre u cucTeMaTu3ays 3HaHui 1o Teme "TepmoaunHamuka. TernaoBbie MalIiHbI" 1
156 O06001IeHre 1 cucTeMaTU3aIKs 3HaHUH 110 TeMe "ArperaTHple COCTOSHHS BeniecTBa. Da3oBbie epexoan” 1
157 O06001IeHre U cCucTEMaTH3aIMs 3HAaHUH 110 TeMe "DIIeKTprIecKoe mose" 1
158 O0600menre u cucteMaTu3anys 3HaHui 1o Teme "[locToSHHBIN 3JIeKTpUIeCKHii TOK" 1
159 O06o001eHre U cucTeMaTU3amys 3HaHui 1o Teme "Toku B pa3iInyHbIX cpeaax” 1
160 O06o0011eHrEe U CUCTEeMaTH3alMs 3HaHUi 110 TeMe "MaruutHoe moJje" 1
161 PesepBHeIil ypok. O000IICHHE U CHCTeMAaTU3aIHs 3HAHUIA 110 TeMe "DIIeKTpOMarHuTHasI MHIYKIus" 1
162 PesepBHEIi ypok. O000IICHHE U CHCTeMAaTH3alus 3HaHUH 110 TeMe "Mexanndeckue Koineoanus" 1
163 PesepBHEIil ypok. O000IICHHE U CUCTEMATH3AIMS 3HAHHUM 110 TeMe "DIIeKTPOMarHuTHbIC KojeOanus" 1
164 PesepBHEIil ypok. O000IICHHE U CHCTeMAaTH3aIKs 3HAHUH 110 TeMe "MeXaHHYeCKHUe U JIEKTPOMArHUTHBIE BOJHBI" 1
165 PesepBHblil ypok. O000mIeHNe U cucTeMaTH3anus 3HaHui mo teme "Onruka" 1
166 PesepBHblitl ypok. O60611eHHe U cucTeMaTu3anus 3Hanui o reme "Ocunosl CTO" 1
167 PezepBHblil ypok. O6001IeHue U cucTeMaTu3anys 3HaHuil mo reme "KopnyckysisspHO-BOJHOBOH Jtyanu3m" 1
168 PesepBHblil ypok. O60011€HNE U cHcTeMaTH3alus 3HaHui o teme "®dusnka aroma" 1
169 PesepBHblit ypok. O60011€HNEe U cHcTeMaTH3alus 3HaHu| 1o TeMe "®u3nka aTOMHOTO pa U dJIEMEHTapHbIX YacTuil” 1
170 PezepBHblil ypok. O60011I€HHE U cUcTeMaTH3alMs 3HaHUH 1o Teme "DiieMeHTh! acTpopu3uku" 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170
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