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INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma mo ¢u3uke Ha ypoBHE cpeaHero oOmiero oOpa3oBaHHs pa3paboTaHa Ha
OCHOBE TIOJIOKEHUI M TpeOOBaHWI K pe3ylbTaTaM OCBOCHHUS OCHOBHOH 00pa3zoBaTeIbHOMN
nporpammel, mpencraBieHHbix B @I'OC COO, a Takxke ¢ yu€roMm denepaipbHoOi paboueit
nporpaMMbel  BocniuTanuss ¥ KoHuenuuu mnpenonaBaHus ydeOHoro mnpeamera «Pusuka» B
oOpa3oBaTenbHbIX oOpraHusanusx Poccuiickoit  @enepanuy, peaau3ylolMX OCHOBHBIE
00pa30BaTeIbHbIE IPOTrPAMMBI.

[Iporpamma 1O ¢u3uKe ompenenser o00s3aTeNnbHOE MPEIMETHOE COJEpKaHMUE,
YCTaHaBJIMBAaET PEKOMEHIYEMYIO IOCIIEA0BAaTEIbHOCTh M3YyYEHHsS TE€M M pa3fesioB y4eOHOro
npeaMera ¢ yd4é€TOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBs3€H, JIOTMKM Y4eOHOro
mporecca, BO3PAaCTHBIX oOcoOeHHOCTel oOywaromuxcs. [Iporpamma mo ¢Qusuke maér
NpECTaBICHNUE O ILEJSIX, COACP)KAaHUM, OOIIeH cTparernu OOy4eHHUs, BOCIIHUTAHUS U Pa3BUTHUS
o0yyaroImuxcs cpeacTBaMu yueOHoro npeamera «Pu3nka» Ha yriyOIEHHOM ypOBHE.

N3yuenne kypca Qu3MKU yriIyOJEHHOTO YpOBHSA I03BOJIAET pEalIM30BaTh 3aJaud
npoeccCuoHaNbHOM OpPHEHTAllMU, HAIpPaBJIEHO HA CO3JaHUE YCIOBHUM JUISl IPOSBICHUS CBOMX
UHTEJUIEKTYaJIbHBIX W  TBOPYECKHUX CIIOCOOHOCTEH KaXKABIM  O0YYaromUMCs, KOTOpBIE
HEOOXOAUMBI Il  NPOJOJDKEHUs 00pa3oBaHMs B  OpraHu3alusax HpogecCHOHAIBLHOIO
00pa30BaHus M0 Pa3IMYHbIM PU3UKO-TEXHUYECKUM U MHKEHEPHBIM CIIELUAIbHOCTSIM.

B mporpamme mo ¢usuke onpenensrorcs IUTAHUPYEMbIE pe3yJabTaThl OCBOCHHUS Kypca
¢u3uKkn Ha YpOBHE CpeaHero oO0mero oOpa3oBaHMA: JIMYHOCTHBIC, MeETalpeMETHBIC,
npeaMeTHele (Ha yriayOnéHHoM ypoBHe). HayuHO-MeTo10/10rn4eckoil OCHOBOW AJis pa3paboTKu
TpeOOBaHUI K JIMYHOCTHBIM, METAIIPEIMETHBIM U IPEIMETHBIM pe3ysibTaTaM OO0y4aroIuxcs,
OCBOMBIIIUX MPOTpaMMy 10 (GU3UKE HA YPOBHE CPEIHETO 00IIero 00pa3oBaHus HA YIITyOJIEHHOM
YPOBHE, SIBISIETCA CUCTEMHO-/ESITEIbHOCTHBIN MOAXO/.

[Tporpamma 1o ¢pu3nKe BKIOYAET:

IUTaHUPYEMbIE Pe3yJIbTaThl OCBOEHHUS Kypca (U3MKM Ha YriyONEHHOM ypOBHE, B TOM
qucie MPeIMETHbIE Pe3yIbTaThl O rofaM 00yUYeHHUS;

cojiepxkanue yueOHoro npeamera « Du3nkay 1mo rojgaM 00ydeHusl.

[Iporpamma mo ¢u3MkKe HMMeEeT NPUMEPHBIH XapakTep W MOXET OBbITh HCIOJIb30BaHA
YUUTENAMHU (PU3UKH JUISI COCTABJIEHUS CBOMX pabounX MPOrpamm.

[IporpamMa 1O (Qu3MKE HE CKOBBIBA€T TBOPUECKYIO WHHUIMATUBY y4yUTeIeH U
MPEIOCTABISAET BO3MOXHOCTU JUISI peaju3alud pPa3IMYHBIX METOJWYECKHMX THOJIXOJ0B K
npenofaBaHuio (GU3MKKM Ha YriayOlnEHHOM YpOBHE IPH YCIOBUM COXPAaHEHUs 00s3aTebHON
4acTU COJIEp’KaHus Kypcea.

dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbL, BBICTYIIAsk B KAYeCTBE yU4eOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ] B CUCTEMY 3HaHHI 00 OKpYyKarolleM MHpeE.
[konpHBIH Kypc (GU3UKH — CHCTEMOOOpA3YIOUIUN JJIs €CTECTBEHHO-HAYYHBIX Y4EeOHBIX
IPEMETOB, MTOCKOJIBbKY (PU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE IPOLIECCOB U SBICHUH, H3y4aeMBbIX
XUMHEH, Ouonorueit, pusnueckoir reorpadueit u actpoHomuei. VMcnonab3oBaHue W aKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHWH OMpENeNniIo XapakTep U OypHOe pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJOTHl B cdepe DSHEPreTUKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IOJTYYEHHUS HOBBIX
MaTepHajioB C 3aJaHHBIMU CBOWcCTBaMH. M3ydeHune (U3MKM BHOCHT OCHOBHOW BKJIAJ B
(dopMHpOBaHHE €CTECTBEHHO-HAyYHONH KapTUHBI MHpa oOydaromierocs, B (OpPMHpPOBaHUE
YMEHUH NPUMEHATh HAy4YHbIM METOJ| TO3HAHUS [IPU BBIOJIHEHUN UMHU Y4€OHBIX UCCIIEOBAHUI.

B ocHOBYy Kypca pu3nku Ha ypoBHE CpeIHEro o0Iero oOpa3oBaHMs MOJOXKEH PsI UICH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €70 IOCTPOEHUSI.



Hoesn yenocmnocmu. B cOOTBETCTBUU C HEM KypC SIBJISIETCS JJIOTHYECKU 3aBEPIIEHHBIM, OH
COJEPKUT MaTepuall U3 BCEX pa3lesioB (PM3UKHU, BKIIOYACT KaK BONPOCHI KJIACCHUECKOW, TaK U
COBPEMEHHOU (U3HKHU.

Hoea zenepanuszayuu. B cooTBEeTCTBUM C Heil marepuan Kypca (usuku oObenTuHEH
BOKpPYT (pusmueckux teopuil. Benymmm B Kypce siBisiercss (JOpMUpPOBAHHME IMPEICTABICHUA O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U I10JIE.

Hoea cymanumapuzayuu. EE peanuszanys npeanogaraeT UCIolIb30BaHUE T'yMaHUTapHOTO
noTeHnuana (U3NIeCKOi HayKu, OCMBICIICHHE CBSI3HM Pa3BUTHUS (PU3UKU C Pa3BUTHEM OOIIECTBA,
a TaK)Ke C MUPOBO33PEHYECKIMHU, HDABCTBEHHBIMU U 3KOJIOTMYECKHMHU MTPOOIEMaMHU.

Hoea npuxnaonoii Hnanpasiennocmu. Kypc ¢Gusuku  yrayOon€HHOTO  ypOBHS
IperonaraeT 3HakOMCTBO C HIMPOKUM KPYTOM TEXHUYECKUX M TEXHOJIOTUYECKUX MPUIIOKEHUH
M3YYEHHBIX TEOPUM U 3aKOHOB. [Ipu 3TOM paccMaTpuBarOTCs Ha YpOBHE OOIIMX MPEACTABICHUI
Y COBpEMEHHbBIE TEXHUUYECKUE YCTPONUCTBA, U TEXHOJIOTHH.

Hoea »3rxonocuzayuu peanusyercs IMOCPEICTBOM BBEICHUS DIIEMEHTOB COJAEP)KaHUs,
HOCBALIEHHBIX 3KOJIOIMYECKMM Npo0jieMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM
TEXHUKU M TEXHOJIOTUH, a TaKKe 00CYXIeHUS POOIeM PallMOHAIBHOTO IIPUPOIOTIOIE30BAHMS U
HKOJIOTHYECKOH Oe30MacCHOCTH.

OcBoeHue cozepkaHus MPOrpaMmbl 10 (PU3UKE TOJKHO ObITh MOCTPOCHO HA MPUHIUIAX
CHUCTEMHO-/IEATEIbHOCTHOTO noxoa. s pusuky peanusanus 3TUX IPUHIUIIOB 6a3upyeTcs Ha
UCIIOJIb30BAaHUU CAMOCTOSATEIBHOTO AKCIIEPUMEHTa KaK IOCTOSHHO JAeHCTBYIOLIEro (axrtopa
yuebHoro mpouecca. [lns yrayOGn€HHOro YpoBHS — 3TO CHUCTEMa CaMOCTOSITENIbHOIO
YUYEHHUYECKOr0 3KCIIEPUMEHTa, BKJIIOYAIOIIEr0 (PPOHTAIbHBIE YUYEHHUYECKUE OIBITHI IpU
U3y4eHUM HOBOIO MaTepuala, JlabopaTopHble paboTel M paboThl mpakTukyma. Ilpu sTom
BO3MOXHBI JIBa crioco0a peanu3anui (pU3HMIEcCKoro MpakTHKyma. B mepBom ciydae MpakTHKyM
npoBoauTca au60o B koHue 10 m 11 kiaccoB, MO0 mocie MmepBoro ¥ BTOPOrO TMONYTOAMM B
KaXJIOM M3 3THX KjaccoB. BTopoil cmoco® — 3To mHTerpauus paboT NMpakTHKyMa B CHCTEMY
71a0opaTOpHBIX paboT, KOTOpPbIE MPOBOJAATCS B Mpoliecce U3ydeHus pasjena (temsl). [Ipu sTom
1ol paboTamMH MPaKTUKyMa MOHUMAETCsl CAMOCTOSITEIIbHOE MCCIIeI0BaHNE, KOTOPOE MPOBOIUTCS
M0 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUAAa 0€3 MOIIaroBoi HHCTPYKITUH.

B nporpamme no ¢usuke cucremMa yueHHUECKOTO IKCIEPUMEHTa, J1a00paTOpHbIX paboT U
NPaKTUKyMa Mpe/ICTaBlIeHa €IMHBIM IepedHeM. BbIOop TeMaTuku JUist 3TUX BUJIOB YUYEHUUYECKUX
MPAKTUYECKUX PabOT OCYLIECTBISETCS yYaCTHMKaMHU 0oOpa3oBaTeNbHOrO Ipolecca MCXO0nas W3
O0COOEHHOCTEHl MOYPOYHOrO IUIAHUPOBAHMA M OCHauleHus kabuHeta ¢usuku. Ilpu sTOM
o0ecrieynBaeTcsi OBJAJIEHUE OOYYAIOUIMMUCA YMEHUSMH IPOBOJAUTH MNpsIMbIE M KOCBEHHbBIE
U3MEpPEHUs, HCCIEeIOBaHUs 3aBHCUMOCTEH (M3NYECKHUX BEJIWYMH MU IOCTAaHOBKY OIBITOB IO
MIPOBEPKE MPEIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHKE yAeNseTCs PElIEHUI0 pacuéTHBIX M KaueCTBEHHBIX 3an1ad. [Ipu saTom
JUI Pacdy€THBIX 3a/lay MPUOPUTETOM SBISIOTCS 33Jaud C SBHO 3aJaHHON M HESIBHO 3a/1aHHOU
(bu3nUecKoil MOJeNbI0, MO3BOJISAIOIINE MPUMEHATh U3yUeHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KakK
U3 OJTHOTO pa3jesia Kypca, TaK U MHTErpupys NMpUMEHEHUE 3HAHUW U3 pa3HbIX pasnenoB. s
KaueCTBEHHBIX 3aJady IMPUOPUTETOM SIBISIOTCS 3aJaHusl Ha OOBsICHEHHe/NpeJcKa3aHue
NpOoTeKaHUs (PU3UUECKUX SBICHUH U MPOLIECCOB B OKpY)KaIoLIeH >KU3HM, TpeOyromue BbiOopa
(bu3nUecKoil Moienu Ui CUTyalluu MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ TtpedoBaHusmu PI'OC COO Kk MaTepHaTbHO-TEXHHUECKOMY
obecrieueHnI0 yu4eOHOTo Tporecca Kypce (Ppu3uku yriayOJa€HHOTO YpOBHS Ha yYpOBHE CPEIHETO
oOmiero o0Opa3oBaHMs JOJDKEH H3y4yaThCcs B YCIOBHAX IpEIMETHOro kabuHera. B kabunere
(bU3UKN T0JKHO OBITH HEOOX0AUMOE JTabopaTOpHOE 000PYIOBAHUE JUISI BBHITIOTHEHUS YKa3aHHbIX



B MpOTrpaMMe MO (PU3MKE YUEHUUYECKHX OIBITOB, JIAOOPATOPHBIX pabOT U paboOT MpaKkTHKyMa, a
TaKXe JIEMOHCTPallMOHHOE 000py10BaHHE.

JleMoHCTpalMOHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUU C IPHUHLUIIOM
MUHHMAaJIbHON JOCTATOYHOCTH M OOECIEeYMBAET IMOCTAHOBKY IEPEUMCIICHHBIX B MPOrpaMMe IO
¢u3uKe KIIOYEBBIX JEMOHCTPALMH JUIsI MCCIEIOBAaHUS HM3y4aeMbIX SBICHUH M IPOLECCOB,
SMIMPUYECKUX U QYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHHI.

JlaGopaTtopHoe 00OpyAOBaHUE AJIsl YYEHMUYECKHX IMPaKTHUECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUICKTOB M OOECIeYMBAeTCs B pacdyére OJHOTO KOMIUIEKTa Ha JBYX
oOyyaromuxcs. Temarndeckue KOMIUIEKTHI J1abopaTOPHOro OOOpYJIOBaHUS JOJDKHBI OBITh
IIOCTPOEHbI Ha KOMIIJIEKCHOM HCIIOJIb30BAaHUM AHAJIOTOBBIX M LU(PPOBBIX NMPUOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIbHBIX CUCTEM B BUJIE LIU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU TIENISIMHU U3Y4YEHUs (PU3UKU B 00IIEM 00pa30BaHUU SBISIFOTCS:

dbopmMHpoBaHUE UHTEPECA U CTPEMIICHUS 00YUAIOIIUXCS K HAYYHOMY U3yYEHHIO TIPUPO/IBI,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3sBUTHE MPEJACTaBIEHUH O HAydHOM METOAE TMO3HaHUs U (OpMHUpPOBaHUE
HCCJIEIOBATEIBCKOIO OTHOIIECHHUS K OKPYXAIOIIUM SIBICHUSM;

(GopMUpOBaHHE HAyYHOIO MHMPOBO33PEHHSI KaK pe3yjbTaTa M3y4yeHHS OCHOB CTPOCHHS
MaTepuy U GyHAAMEHTAIbHBIX 3aKOHOB (PU3UKH;

dbopmupoBaHHe YMEHUH OOBSCHATH SIBICHUS C UCIOJb30BaHUEM (PU3MUECKUX 3HAHUHM U
Hay4YHBIX JI0Ka3aTeJIbCTB;

dopMHpOBaHHE TPEACTABICHUN O PO (U3UKU ISl Pa3BUTHs JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

pa3sBUTHE MpPEJICTaBIEHUH O BO3MOXHBIX cdepax Oyaymed mnpodeccuoHaIbHON
NEeSITEIbHOCTH, CBSI3aHHBIX C (U3UKOM, MOJIrOTOBKA K JalbHEHIIeMy OOYyYeHHIO B 3TOM
HaIpaBJICHUU.

JocTiwkeHnne 3TUX Lenel oOecrneynBaeTcsi pelleHHeM CIEAYIONMX 3ajad B Ipolecce
U3ydeHHs Kypca GU3MKH Ha YpPOBHE CpeHEro o01iero o0pa3oBaHus:

NpUOOpEeTEeHNE CUCTEMBbl 3HaHUM 00 00mKX (U3MYECKUX 3aKOHOMEPHOCTSIX, 3aKOHaX,
TEOPHSIX, BKIIFOUAs] MEXAHUKY, MOJIEKYJSIPHYIO (PH3HUKY, SJEKTPOJINHAMUKY, KBAHTOBYIO (DU3HKY
U 3JIEMEHTBI aCTPO(YU3UKH;

(dbopMHpoBaHHE YMEHUI NPUMEHSATh TEOPETUUECKUE 3HAHUS ISl OOBSICHEHHS (PU3UUECKUX
SIBIICHUI B TIPUPOJIC U JUTS IPUHATHUS MPAKTHUECKUX PEIICHUN B TIOBCETHEBHON YKHU3HU;

OCBOEHHUE CIIOCOOOB PEILIEHUs Pa3IMYHbIX 33]a4 C SBHO 33/J1aHHOM (PU3HUECKON MOJEIBIO,
3aja4, MOJPAa3yMEBAIOIIUX CAMOCTOATENBHOE CO3JaHuEe (PU3UUECKOM MoOJeNnH, aJeKBaTHOU
YCIIOBUSM 33Jlau¥, B TOM YHCJIE 33]1a4 HH)KEHEPHOTO XapaKTepa;

NOHMMaHue (U3WYECKHX OCHOB W TPHHIMIIOB JEHCTBHS TEXHUYECKHX YCTPOWCTB M
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOUIYIO CPENY;

OBJIQICHUE METOJaMH CAMOCTOSITEILHOIO IUIAHUPOBAHHUS M MPOBEACHUS (DU3NYECKUX
HKCIEPUMEHTOB, aHaJM3a M WHTEpOpeTanud HHPOPMALUHU, ONpPENEICHUsI JIOCTOBEPHOCTH
MOJIyYEHHOTO Pe3yJIbTaTa;

CO3/IaHME€ YCIIOBUW JUIsl pa3BUTHSI YMEHUN IMPOEKTHO-UCCIIEN0BATEIbCKOM, TBOPUYECKON
NeSITeTbHOCTH;

pa3BUTHE UHTEpeca K cepaM npodheccHoHaNbHOM NesITeTbHOCTH, CBI3aHHON C (PU3UKOH.

B coorBerctBuu ¢ TtpeboBaHusmMu PI'OC COO yrinyOnéHHBIM YpOBEHb H3yYEHUS
yaeOHoro mnpenMera «®Dus3mka» Ha YpOBHE CpeAHEro oO0Iero oOpa3oBaHUs BBIOUpaETCs
00y4aromuMuCs, TUIAHUPYIOIUMHI MPOAOIDKEHHE O0pa30BaHMs IO CIEHUAIBHOCTAM (PU3HKO-
TEXHHUYECKOTO MPOUITSL.



Ha mn3yuenue pusuxu (yrinyOnEHHBIA YPOBEHB) HA YPOBHE CPEIHETO 0011Iero 00pa3oBaHms
otBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 gacoB B Hepenmto), B 11 kimacce — 170 vacoB (5
YacoOB B HEJIEIIO).

[Ipennaraemslii B mporpamMme mo (pusmke nepeyeHs J1a00paTOPHBIX U MPAKTUYECKUX paboT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTENb JElTaeT BbIOOp MpPOBEACHUS J1a0OpaTOpHBIX padoT U
OIIBITOB C YU4ETOM MHIUBUAYAILHBIX OCOOCHHOCTEH 00YJYarOIUXCsI.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Pa3znean 1. Hayunblid MeTO/ NO3HAHUS NPUPOIBLI.

Ousuka — (yHIaMeHTalbHas Hayka o npupoje. HayuHslii MeTOx MO3HAHHUS U METOMBI
UCCIIeIOBaHMS (PU3NICCKUX SBIICHUH.

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

CrnocoObl n3mepeHus: GU3NYECKUX BEIMYMH (QHAJIOTOBBIE U IUGPOBBIE U3MEPHUTEIbHBIC
puOOpbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[TorpemnocTu nu3MepeHuit pu3nuecKnux BeIUIHH (a0COTIOTHAS U OTHOCUTEIbHAS).

MonenupoBanue (pU3MUECKUX SIBICHUN M MPOLECCOB (MaTepuanbHas TOYKa, aOCOIIOTHO
TBEPIOE TEIO, UJIeaTbHAsl )KUKOCTh, UJICAIbHBIN T'a3, TOUCUHBIH 3apsn). ' unoresa. ®uznueckuit
3aKOH, I'PaHULIbl €10 IPUMEHUMOCTH. Pu3nyecKas Teopus.

Ponp u mecto ¢u3uku B (HOpMHpPOBaHMM COBPEMEHHOM HaydyHOM KapTUHBI MUpa, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

W3mepeHne cuiibl TOKa M HaNpsyKEHUS B LENM IOCTOSIHHOIO TOKa HpHU IMOMOILU
AHAJIOTOBBIX U IU(POBBIX U3MEPUTEIHHBIX TPHOOPOB.

3nakoMcTBO ¢ 1 poBoil Jaboparopueit nmo ¢usuke. [Ipumepsl u3mMepeHus: PUINIECKUX
BEJIMYMH IIPH TOMOILIY KOMITBIOTEPHBIX JATYMKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe nBukeHUE. OTHOCUTENIBHOCTb MEXaHWYeCKoro nBwkeHus. Cucrema
OTCU€Ta.

[Tpsimast u oOpaTHast 3a1a4M MEXAHUKH.

Paguyc-BekTop MaTepuambHOM TOUYKM, €ro MPOEKIHMH Ha OCH CHCTEMbl KOOpJUHAT.
Tpaexropus.

[Tepememnienue, cKOpoCTh (CpeAHsisl CKOPOCTb, MIHOBEHHAs CKOPOCTb) M YCKOPEHHE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCH CUCTEMBbl KoopauHaT. ClokeHue nepeMenieHuil u
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJIMHEWMHOE JBUKEHHE. 3aBUCUMOCTh KOOPIMHAT,
CKOpPOCTH, YCKOPEHHS U IYTH MaTepUAIIbHOM TOYKU OT BPEMEHH U UX IpaduKu.

CBobOomHoe mazeHue. YcKopeHue cBOOOTHOTO mMajeHus. J[BrkeHue Tena, OpOIeHHOTO
MOJ1 YTJIOM K TOPU30HTY. 3aBUCHMOCTh KOOPJIMHAT, CKOPOCTH U YCKOPEHHSI MaTEPHAIbHON TOUKU
OT BPEMEHH U UX I'paduKu.

KpuBosnnHeliHoe 1BUKeHUE. [[BUkeHNE MaTepUaIbHON TOUYKHU 110 OKPYKHOCTH. YTJOBas U
nuHenHas ckopocTh. llepwon m vactora oOpamenus. LleHTpocTpemMurtensHoe (HOpMaIbHOE),
KacaTeJbHOE (TaHT€HIIMAIbHOE) U TIOJTHOE YCKOPEHHE MaTepHabHOM TOUKH.

TexHuueckne YCTpPONCTBA M TEXHOJIOTMYECKHE IPOLECCHI: CHUAOMETpP, ABUKEHHE
CHapsI0B, LICTIHBIE, IeCTepEHYAThIE U peMEHHBIE MTepejaul, CKOPOCTHbIEC TH(THI.

Hemoncmpayuu.

Mopenb cucTeMbl OTCUETA, WILTIOCTPALIAS] KHHEMAaTUYECKUX XAPAKTEPUCTHUK JBUKECHUS.

CriocoObI uccae10BaHus ABIKCHUN.

Nnmroctpanus npeaeabHoro nepexoaa U N3BMEpeHNe MTHOBEHHON CKOPOCTH.



[IpeoOpa3zoBaHne MBHKEHHM C UCIIOIB30BAHUEM MEXaHU3MOB.

[Tagenue Ten B BO3AYyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmronenne aBrkeHus Tenna, OpOIIeHHOT0 MO YTIIOM K TOPU30HTY U TOPH30HTAIBHO.

HamnpaBnenue CKOpocTH Npu ABUKEHUU IO OKPYKHOCTH.

[Ipeobpa3zoBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHue nyTel, TPACKTOPHl, CKOPOCTEN JIBHMKEHHUS OJHOTO M TOTO K€ Teja B Pa3HbIX
cHUCTeMax OTCUETA.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

N3yueHnne HepaBHOMEPHOTO JIBM>KEHHUS C LIEJIBEO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

N3mepeHne ycKOpeHUsT TIpU MPSIMOJIMHEHHOM PAaBHOYCKOPEHHOM JBHJKEHUHU IO
HaKJIOHHOM IJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JBUKEHUU.

H3mepenne yckopeHusi CBOOOAHOTO majieHus (P€KOMEHI0BAaHO MCIOJIb30BaHUE HU(POBOH
nabopaTopun).

N3ydeHue nBuxKeHUs Teaa, OpOLIEHHOIO FOpU30HTaIbHO. [IpoBepka rumnore3sl o npsiMoin
MPONOPUMOHAIBHON 3aBUCUMOCTH MEXY AAIIbHOCTHIO MOJIETA U HAYAJIbHOM CKOPOCTBIO TEJA.

N3yuenue ABMKEHUS Tela MO OKPYKHOCTU C IOCTOSHHOM IO MOJIYJIFO CKOPOCTBIO.

HccrnenoBanue 3aBHCHMOCTH TEepHoOJa OOpalieHWsi KOHUYECKOrO0 MasTHHUKAa OT €ro
MapaMeTpOB.

Tema 2. /lunamuxa.

[TepBriii 3akoH HptoToHa. MHeprinaibHbie cucTeMbl 0TcuéTa. [IpuHIMI OTHOCUTEIBHOCTH
[anunes. HeuneprmanbHbie CUCTEMBI OTCUETA (OMpEIEICHHIE, IPUMEPHI).

Macca tena. Cuina. [lpuHnumn cynepno3uiumu cui.

Bropoii 3akoH HeroToHa 1711 MarepraibHON TOUKHU.

Tperuii 3akoH HproTOHA 1511 MaTepUanbHbIX TOYEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON U MHEPTHON MacCHhI.

Cwia TsDKeCcTH. 3aBUCUMOCTh YCKOPEHHsI CBOOOJHOTO TIAJEHUSI OT BBICOTHI HAaJ
MOBEPXHOCTHIO IJIAHETHI U OT reorpaduueckoil mupoThl. JIBIkeHHe HEOECHBIX Tel M HX
cnyTHUKOB. 3akoHbl Keruepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, 1BUXyIIerocsi ¢ yCKOpeHHUEM.

Cuna tpenus. Cyxoe TpeHue. Cuiia TpeHUs CKOJBXKEHUS M CHUJIa TPEHUS TIOKOS.
Koadduiment tpenuns. Cunia cONpoTUBIECHUS MPU ABMKEHUU Tella B JKUIKOCTH WU Trase, ef
3aBHCUMOCTbH OT CKOPOCTH OTHOCUTEIIBHOTO JABUKECHHUS.

Hasnenue. 'unpocrarnueckoe nasnenue. Cuna Apxumena.

TexHuueckrne YCTpOHUCTBA W TEXHOJOTMYECKHE IMPOUECCHl: MOMIIUITHUKH, JIBUKECHHE
HMCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HabGnronenne nBuKeHUs TEN B MHEPIHAIBHBIX M HEMHEPIIUATBHBIX CUCTEMaxX OTCUETA.

[IpuHIUIT OTHOCHTEIBHOCTH.

Kauenune nByX UMIMHIPOB WJIM IIAPOB Pa3HOW Macchl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPLIMATIBHON CUCTEMBI OTCUETA.

CpaBHEHHME PABHONECHUCTBYIOIIEH MPHUIIOKEHHBIX K TEIIy CHJI C IIPOU3BEICHUEM MACCHI TeNa
Ha €ro yCKOPEHHE B MHEPLMAIBHON CUCTEME OTCUETA.

PaBeHCTBO CuJl, BOBHUKAOLIMX B PE3YJIbTATE B3AUMOACHCTBUS TEI.

N3Mepenne macce 1o B3auMOJICHCTBUIO.

HesecomocTs.



Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUU.

[lenTpoOEKHbIE MEXaHU3MBI.

CpaBHeHuE CUJI TPEHUS NIOKOSI, KAUEHUS U CKOJIbKECHHUS.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

H3mepenne paBHOAECHCTBYIOIICH CUJT IIPH IBH)KEHUU OpycKa 10 HAKIOHHOW MIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBHCHMOCTH BPEMEHHM JBIKCHHS OpycKa IO HaKIOHHOH
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccnenoBanue 3aBUCHMOCTH CHJI YHPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

W3ydeHne ABMKCHUS CUCTEMBI TEJI, CBS3aHHBIX HUTHIO, IEPEKUHYTOU Yepes JIErKuii OJIOK.

N3mepenne kodddunmenTa TpeHus Mo BEIUYUHE YTI0BOr0 KOd(p(UIIMEeHTa 3aBUCUMOCTH
FTP(N)'

HccnenoBanue JBWKEHUS Opycka [0 HAKJIOHHOM IUIOCKOCTH C TEPEMEHHBIM
K03 PHUIIMEHTOM TPEHHUS.

N3yuyenue aBuKeHUS rpy3a Ha BaJly C TPEHHEM.

Tema 3. Cmamuxka meépoozo mena.

AbcomotHo TBEpAOE Teno. [locTynarenbHoe U BpalaTelbHOE BHKEHUE TBEPIOTO Tea.
MoOMEHT cuilbl OTHOCUTENBHO ocu BpaueHus. [lnedo cumbl. CroxeHue cuil, IPUIIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxecTH Tena.

VYcnoBus paBHOBECHUS TBEPAOIO TENA.

YcTolunBoe, HEYyCTOMUNBOE, 0e3pa3TMYHOE paBHOBECHE.

TexHu4eckne yCTpOMCTBA M TEXHOJOTMYECKHE ITPOLIECCHI: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, peméryaTrble KOHCTPYKIIHH.

Hemoncmpavyuu.

VYcnosus paBHOBECHS.

Bunael paBHOBecHS.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

HccnenoBanue ycioBUi paBHOBECHUS TBEPIOTO TeJA, UMEIOIIETO OCh BPALCHUS.

KoHcTpyrpoBanue KpOHIITEWHOB U pacd€T CUJI YIPYTOCTH.

N3yuenune ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOILIETO MJIOMA/(b ONIOPHI.

Tema 4. 3akonvl coxpanenusn 6 Mexanuxe.

HNmnynsc MaTepuanbHONW TOUYKH, CUCTEMBI MaTepUabHBIX TOYeK. LleHTp macc cuctemsl
MaTepuaibHbIX TOYEeK. TeopeMa o ABMKEHUH LIEHTPA Macc.

HMITynbC CHIIBI M1 M”3MEHEHHNE UMITYJIbCa TENA.

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE ABMXKEHUE.

MomeHT umMmnynabca MaTepualbHON ToukH. IIpencraBieHne O COXpaHEHMM MOMEHTA
UMITYJIbCA B [IEHTPAIbHBIX MOJISIX.

Pabora cuibpl Ha MaqoM M Ha KOHEYHOM repemerieHuu. ['paduueckoe mpencraBieHne
paboTHI CHITBIL.

MoOHOCTb CHUIIBI.

Kunernyeckass sHeprus maTepuaibHONW TOYKU. Teopema 00 WM3MEHEHMHM KHHETHYECKOU
SHEPIMM MaTepUaIbHON TOUKH.

[ToreHnManbpHbIE M HEMOTEHIMAIbHbIE cuibl. IloTeHnmanbHas sHeprus. IloTeHnuanpHas
SHEPrus ynpyro neGopMHpOBaHHOW NpYyKUHBI. [loTeHIMaNbHas SHEprus Teaa B OJHOPOJHOM



IpaBUTAlMOHHOM Moe. [loTeHnuanbHas 3Heprusa Teina B TPaBUTALMOHHOM II0JI€ OZHOPOJHOTO
n1apa (BHyTpH U BHe 11apa). Bropas kocMudeckas CKopocTb. TpeTbsi KOCMUYECKasi CKOPOCTb.

CBsi3b paOOTHI HEMOTEHIMATBHBIX CHJI ¢ M3MEHEHHEM MEXaHHMYECKOW PHEPTUU CHUCTEMBI
TeN. 3aKOH COXPaHEHHS] MEXaHUYECKON YHEPTUM.

VYnpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHenue bepHymm s MACANbHOM JKUJIKOCTHM Kak CJEACTBHE 3aKOHA COXPAHEHUS
MEXaHUYECKON IHEPTUU.

TexHHuYecKkue yCTpOHMCTBA U TEXHOJIOTMYECKHE IIPOLECCHI: IABM)KCHHE PAaKET, BOJOMET,
KONEp, NPYKUHHBIA MUCTOJIET, TUPOCKOI, (PUIypHOE KaTaHHE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

M3MepeHre MOIHOCTH CHJIBL.

W3meHeHne 3Hepruu Teia Mpu COBEPIIEHUN PAOOTHI.

B3anMuble npeBpanieHuss KMHETUYECKOM M NOTEHIMAIBHOW SHEPruil IpU JEHCTBHM Ha
TEJI0 CHJIBI TSDKECTU M CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruy npyu CBOOOTHOM MaJICHHH.

Yuenuueckuit 3xcnepumenm, nadopamopnsie padomaol, RPAKMUKYM.

N3mepenne umiysbca Tena o TOpMO3HOMY ITyTH.

M3mMepeHue cuiibl TATH, CKOPOCTH MOJIENH 3JIEKTPOMOOUIISI U MOLITHOCTH CHJIBI TATH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJILCOM CHJIBL.

HccenenoBanue cCoXpaHEeHUs UMITYJIbCA IIPU YIIPYTOM B3aWUMOJEHCTBHH.

W3mepeHre KNHETHYECKON YHEPTHUH Tejla 10 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHUS MTOTEHIUAIBHOM SHEpIUU NPY>KUHBI C pabOTOM CHUIIBI TPEHHUSL.

Onpenenenue paboOThl CHIIBI TPEHUS MPH JIBUKEHUH TeJa M0 HAKJIOHHON TIOCKOCTH.

Pa3nen 3. Moaekyasipuasi pu3uka ¥ TePpMOAUHAMMKA.

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYUECKOT MEOpUU.

OCHOBHBIE TOJIOKEHMSI MoOJIeKyJIsspHO-KuHeTnyeckoi Teopun (MKT), ux onbiTHOE
obocHoBanue. uddysus. bpoyHosckoe nBmxeHue. XapakTep ABWKEHHS M B3aUMOACHUCTBUS
YyacTHUIl BellecTBa. MoJenn CTpOeHUsI Ta30B, )KUJIKOCTEN U TBEPABIX TeN U 0OBSICHEHUE CBOMCTB
BElleCTBAa Ha OCHOBE A3TUX Mojenell. Macca u pasmepsl Monekyn (aromos). KommuecTBo
BeniecTBa. [locrosiHHas ABoraapo.

TennoBoe paBHoBecue. TemmepaTypa u crocodbl e€ u3mepenus. lllkama temmnepatyp
Lenbcus.

Mopnenp wuaeanbHOro ra3a B MOJIEKYJSIPHO-KMHETHYECKOW TEOPHUH: YacTHIBl Tas3a
JBHKYTCSI XAOTUYECKH U HE B3aUMOJAECUCTBYIOT APYT C APYIOM.

['a3oBele 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona. AOcomitoTHas Temieparypa
(wkanma Ttemmneparyp KensBuna). 3akon JlampTona. M3omporecchl B uaeallbHOM rase cC
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduyeckoe mpeacTaBieHre U30MPOIIECCOB: U30TepMa,
u30xo0pa, n3obdapa.

CBs3p MEXIy [aBJIEHUEM U CpPEAHEM KHHETUYECKOW DSHEpPrUel IOCTYNaTelbHOIO
TEIUIOBOTO JBMKEHHUS MOJIEKYJl HJealbHOro Tra3a (OCHOBHOE YpaBHEHHME MOJIEKYJSpPHO-
KWHETHUUYECKON TEOPUHU UJICANIBHOTO rasa).

CBs3p  aOCONIIOTHOM — TeMIepaTypbl TEPMOJMHAMHYECKOW CHUCTEMBI CO  CpeaHei
KMHETUYECKOM DHEPrUueH MOCTYyNaTeIbHOI0 TEIUIOBOIO JBUKEHUS €€ YaCTHLL.



TexHuueckue YCTpOICTBA U TEXHOJIOTMYECKHE TMPOILIECCHl: TEPMOMETp, Oapomerp,
MIOJy4YCHUE HAHOMATEPHUAIIOB.

Hemoncmpayuu.

Mopenu qBUKEHUS YaCTHULl BELECTBA.

Monenb OpOYHOBCKOTO JBUKEHHUS.

Buzaeopoiuk ¢ 3anuchio peaabHOr0 OPOYHOBCKOTO JBUKEHUS.

Juddyzus xxuakocTei.

Mognens onbita llTepHa.

[IpuTsxenue MoJIeKy.

Moenu KpUCTaNIMYECKUX PELIETOK.

HabGntonenue u ucciaenoBanue U30mpoLeccoB.

Yuenuueckuit sxkcnepumenm, nabopamopuvie padbomot, npaKmuKym.

HccnenoBanue npoiiecca yCTaHOBJICHHS TEIIOBOTO PABHOBECHS MPU TEIUIOOOMEHE MEXITy
ropsiuei U X0JIOJAHON BOJOM.

V3ydyeHrne W30TEpPMHUYECKOro TMporecca (PeKOMEHIOBAHO HWCIIONb30BaHUEe MHU(POBOM
nabopaTopun).

N3yueHnue nu30X0opHOro mpoiecca.

N3yuenune nzobapHoro nporiecca.

IIpoBepka ypaBHEHUS COCTOSIHUA.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

TepmoanmHamuueckast (TH) cucreMa. 3agaHue BHEIITHUX YCIIOBUH s
TEPMOJMHAMMYECKOM CUCTeMbl. BHemHume w  BHyTpeHHHEe napameTpsl. Ilapamerpsl
TEPMOJIMHAMUYECKON CHUCTEMbI KaK CPEHHE 3HAYEHUS BEJIWYWH, ONMHUCHIBAIOIINX €€ COCTOSHHE
Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Havasio TepmMoanHaMuku. CaMONpPON3BOJIbHAS pellaKcalis TePMOAMHAMUYECKON
CHCTEMBI K TEIJIOBOMY PAaBHOBECHIO.

Mogens wuAcanbHOro Tra3a B TEPMOJMHAMUKE — CHUCTEMa YpPABHEHHU: YpaBHEHUE
MenneneeBa—KnaneiipoHa 1 BbIpaXX€HUE JUIsl BHYTPEHHEW SHEPruM. Y CIOBUSA NMPUMEHUMOCTHU
OTOM MOJENIM: HHU3Kasg KOHILIEHTpalus 4YacTHLl, BBICOKHE TeMIIepaTypsl. BrlpaxkeHue mis
BHYTPEHHEN YHEPIUU OJJHOATOMHOT'O MJI€aJTbHOTO rasa.

KBa3zucrarnueckne u HECTaTUYECKUE MTPOLECCHI.

DnemeHTapHas paboTa B TepMOANHAMHKE. Beruucienne paboTsl o rpaduky mnpoiecca Ha
pV-auarpamme.

Temonepenaya kak crnoco®0 H3MEHEHHsS BHYTPEHHEH OHHEPruM TepMOJIMHAMUYECKOU
cucTeMbl 06e3 coBepieHus padoTel. KOHBEKIHS, TETUIONPOBOIHOCTD, U3ITyUCHHUE.

KonuyectBo Temnorel. Temnoé€MKocTh Tena. YAelbHass W MOJSpHas TEMI0EMKOCTH
BelllecTBa. YpaBHeHHe Maiiepa. YenbHas TeIUioTa CropaHus TomuiMBa. Pacuér komuyecTBa
TETJIOTHI TIpH Terutonepenaye. [lonstue o0 agnadbaTHOM Tporiecce.

[lepBblii 3ak0H TepMoauHAMUKU. BHyTpeHHsst sHeprus. KomudectBo TemnoTsl U paboTa
KaK Mepbl U3MEHEHUSI BHYTPEHHEN YHEPTUU TEPMOJAUHAMUYECKON CUCTEMBI.

Bropoii 3akOH TEpMOAMHAMUKM U1 PABHOBECHBIX IIPOLIECCOB: YEPE3 3aJaHHOE
PAaBHOBECHOE COCTOSTHUE TEPMOJAMHAMUYECKON CHCTEMBI IMPOXOIUT EIWHCTBEHHAs aauadara.
AOcoroTHas TeMIiepaTypa.

Bropoii 3aKk0H TepMOIMHAMUKHU 11 HEPABHOBECHBIX ITPOLECCOB: HEBO3MOXHO MEPENATh
TEIUIOTy OT OoJiee XONOMHOTO Tena K Oonee Harperomy 0e3 kommencanuu (Kmaysumyc).
HeoOpatumMocTh NpupOIHBIX TPOIECCOB.



[Tpunimne! geiicTBus TenmnoBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII1/. [ukn KapHo.

DKOJIOTHYECKUE aCNEeKThl MCIIOIb30BaHUSI TEIUIOBBIX JBHUTrarenei. TerioBoe 3arps3HeHue
OKpPY’KaroIlle cpebl.

TexHu4ecknue ycTpoMCTBa M TEXHOJIOTMYECKUE IPOLIECCHI: XOJOJWIBHUK, KOHIUIMOHED,
TU3ETbHBIA W KapOIOpAaTOPHBIM JBUTATENM, MapoBas TypOWHA, TOIYYEHHE CBEPXHU3KUX
TEMIIepaTyp, YTWIU3ALMS «TEIUIOBBIX» OTXOJIOB C UCIOJIb30BAaHUEM TEIJIOBOI'O HAcoca,
YTUIU3alKsg OMOOPraHNYeCKOro TOITMBA AJIsl BEIPAOOTKH «TEILIOBOM) U 3JIE€KTPOIHEPTHH.

Hemoncmpayuu.

N3menenue TemmepaTypsl py auadaTH4eCcKOM pacIiupeHUH.

Bo3aymHoe orauso.

CpaBHeHHE yJeIbHBIX TEIIIOEMKOCTEH BEIIECTB.

CniocoObl U3MEHEHHsI BHYTPEHHEH YHEPTHH.

UccnenoBanue annadbaTtHOrO Mpoiiecca.

KoMmbrorepHbie MOIENIN TETUIOBBIX IBUTATENCH.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padbomot, npaKmukKym.

N3mepenne yaenbHOU TeI0EMKOCTH.

HccnenoBanue nporecca OCThIBAaHUS BEIIECTBA.

UccnenoBanue annadbaTtHOrO mpoiiecca.

W3yueHue B3aMMOCBS3M 3HEPTUU MEXKMOJIEKYJIIPHOTO B3aUMOJCHCTBUS U TeMIIEpaTyphl
KUIEHUS KUAKOCTEM.

Tema 3. Azpezamnvie cocmoanusn eeuwiecmea. Pazoevie nepexoobl.

[TapooOpa3oBanue u KoHAeHcalus. lcnapeHue u KUMNeHUE. YJenbHas TeIuioTa
napooOpa3zoBaHMUs.

Hacpiiennsle ¥ HeHachlllleHHblE mapbl. KadecTBeHHass 3aBUCUMOCTh IJIOTHOCTH U
JIABJICHUs HACBHIIIEHHOTO Tapa OT TEeMIIepaTyphbl, UX HE3aBUCUMOCTH OT 00BbEMa HACHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEpaTyphl KUTICHUS OT JaBJICHUS B KUIKOCTH.

BnaxxHocTh Bo3ayxa. AOCOIIOTHAS ¥ OTHOCUTENNbHAS BIAYKHOCTb.

TBépnoe Teno. Kpucrannundeckue u amopHbie Tena. AHU30TPOIUS CBOWCTB KPUCTAILIOB.
[InaBneHue u KpucTayiu3amus. Y aelbHas TerioTa miasieHus. Cyonumanus.

Hedopmaruu tBEpHoro Tena. Pactskenune u cxkarue. Cnsur. Moayne HOnra. Ilpenen
yrIpyrux aedopmaruii.

TemioBoe pacuiMpeHne KUAKOCTEH M TBEPABIX Tel, 00BEMHOE U IMHEHHOE pacIIupeHHe.
AHrapMOHHM3M TEIUJIOBBIX KOJICOAHWN YAaCTHI] BEIIECTBA KaK MPUYHHA TETJIOBOTO PACHTUPEHUS
Ten (Ha KAYeCTBEHHOM YpPOBHE).

[TpeoOpa3zoBanue YHEPTUH B (Pa30BBIX MEPEX0ax.

YpaBHEeHHEe TEIIOBOTO OanaHca.

[ToBepxHocTHOE HaTspKkeHHE. KoadduimeHT moBepXHOCTHOTO HaTshKeHUs. KanumispHbie
sBJeHUd. [{aBieHue noJ NCKpUBIEHHON MTOBEPXHOCTHIO xuakoctH. ®opmyina Jlamnaca.

TexHuueckue yCTpoMCTBA M TEXHOJOTMYECKHME TMPOLIECCHl: IKUIKUE KPUCTAIUIBI,
COBpPEMEHHBIE MaTepUaJIbI.

Hemoncmpayuu.

TeroBoe pacmmpeHue.

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kunenue. Kunenue rnpu NOHMKEHHOM JaBJICHUU.

W3mepenne cuitbl HOBEPXHOCTHOTO HATSKEHUS.



OnBITHI ¢ MBUIBHBIMH TUIEHKAMH.

CmauuBanue.

KanumnspHele siBneHus.

Mopaeny HEHEIOTOHOBCKOH YKUIKOCTH.

Crioco0Ob! U3MepEeHUsI BIaKHOCTH.

HccenenoBanue HarpeBaHus U IUIABJICHUS KPUCTAITIMYECKOTO BELIECTBA.

Bunasr nedopmaruii.

Hab6nronenue mansix aedopMarmii.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

N3yuyenue 3aKOHOMEPHOCTEN UCTIAPEHUS KUAKOCTEM.

W3mepenue yaenbHON TEIUIOTHI IIIaBICHUS JIbJA.

W3y4eHne CBOMCTB HACHIIIEHHBIX N1apOB.

N3mepenue abCOMIOTHOM BIaXKHOCTH BO3/1yXa M OLIEHKA MaccChl IapoOB B IIOMEIIEHUH.

N3mepenune kod¢ppuIenTa moBepXHOCTHOTO HATSKCHUS.

Uzmepenue moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JleopMalliy pe3UHOBOro 00paslia OT MPUIIOKEHHON K HEMY
CHUJIBI.

Pa3nen 4. DaekTpoamHaMuka.

Tema 1. Inexkmpuueckoe noie.

OnexTpuzanus Tel U €€ MposABICHUA. DJIEKTpPUYECKUM 3apsal. [[Ba Buaa 3JIEKTPUYECKUX
3apsanoB. [IpOBOIHMKM, IUANEKTPUKM M IOJYNPOBOJHUKH. OJIEMEHTAPHBIA JJIEKTPUUECKUN
3aps. 3aKOH COXpaHEHUs SJIEKTPUUECKOro 3apsiaa.

B3aumoneiictBue 3apsnoB. Toueunsie 3apsiabl. 3akoH KyoHa.

Onexkrpuueckoe nojue. Ero aelicTBue Ha 3JIEKTPUUECKHUE 3apsi/bl.

Hanpsok€HHocTh  anmekTpuueckoro moisis. IIpoOueiii 3apsa. JluHMM HanpskKEHHOCTH
aneKTprudeckoro nosst. OHOPOIHOE INEKTPUUYECKOE TOJIE.

[ToTeHIMaIbHOCTh ANEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh MOTEHIMANOB U HaIpsHKEHUE.
[TorenunanpHass  dHEpruss  3apsga B DJIEKTPOCTATHUECKOM  IIOJIE. [Torenunan
NIEKTPOCTATUYECKOr0 Mouisd. CBsA3p HANpPsDKEHHOCTH IOJS M Pa3HOCTH IOTEHUUAIOB IS
AIIEKTPOCTATUYECKOTO MOJIsl (KaK OJHOPOJIHOTO, TaK U HEOJTHOPOJIHOTO).

[TpuHIMI CynepHO3UIIUH SJIEKTPUUECKUX MOJEH.

[Tone Toueunoro 3apspa. Ilonme paBHOMepHO 3apsikeHHOM cdepsl. Ilone paBHOMEpPHO
3apspkeHHOro mo o6wémy mapa. Ilome paBHOMEpHO 3apsKEHHOH OECKOHEUHOM IUIOCKOCTH.
KaptrHbl mMHMN HANPS/KEHHOCTU ATUX TOJIEN M SKBUIIOTEHIIMATIBHBIX TOBEPXHOCTEN.

IIpOoBOTHHUKY B AJIEKTPOCTATUYECKOM ITOJIE. Y CIIOBUE PABHOBECUS 3aPSJIOB.

JIMDIIEKTPUKN B JIEKTPOCTaTUYECKOM MT0JIe. J{ManeKTpuyecKkas IpOHUIIaeMOCTh BEIIECTBA.

Konnmencarop.  DNeKTpoEMKOCTh  KOHACHCATOpa.  DJCKTPOEMKOCTh  IUIOCKOTO
KOH/JICHCATOpA.

[MapautenbHOe  COeMUHEHHME  KOHIEHcaTopoB.  IlociemoBaTenbHOE — COSIMHCHUE
KOHJICHCATOPOB.

DHeprus 3apsyKeHHOT0 KOHJIEHCATopa.

JIBr>keHure 3apsKEHHOW YaCTHUIIbl B OJTHOPOJHOM 3JIEKTPUUYECKOM MOJIE.

TexHu4eckne yCTpONCTBA M TEXHOJOTMYECKHE IPOLECCHI: JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3alUTa, 3a3EMJICHHE JICKTPOIPUOOPOB, KOHIEHCATOPHI, TeHepaTop Bau e
I'paada.

Hemoncmpayuu.



Y CTpolcTBO ¥ MPUHIUIT JEHCTBUSA SJIEKTPOMETPA.

DNEKTPUUECKOE MOJIE 3apyKEHHBIX IIaPUKOB.

DIEKTPUYECKOE MOJIE IBYX 3aPSKEHHBIX IJIACTHH.

Monensb anexTpoctaTruueckoro reueparopa (Baun ge I'paada).

[IpoBOIHUKY B AJIEKTPUYECKOM IIOJIE.

DneKTpocTaTUYecKast 3alluTa.

YCTpoKCTBO U IEMCTBHE KOHJAEHCATOPA ITOCTOSHHOW U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCATopa OT IUIONAAW  IUIACTHH,
PACCTOSIHUS MEXAY HUMH U TUAJIEKTPUYECKON MPOHUIIAEMOCTH.

DHeprus MEKTPUYECKOT0 MOJIs 3apsyKEHHOTO0 KOHAEHCATOpPA.

3apsiaKa U pa3psiiKka KOHAEHCAaTOpa Yepe3 pe3ucTop.

Yuenuueckuii sxkcnepumenm, nadbopamopuwvie padbomot, nPpAKMuKym.

OueHka cu1 B3auMOJEICTBUSA 3apsKEHHBIX TEll.

Habumronenne npeBpalieHyst SHEPruu 3apsDKEHHOT0 KOHJIEHCATOpa B SHEPTUI0 U3JIyYEHUs
CBETOAMO/A.

N3yuenue npoTekaHusi TOKa B LENHU, COAEpHKAIICH KOHAEHCaTOp.

Pacnpenenenne pa3sHOCTH TOTEHIUANOB (HANPSDKEHWs]) TIPU  MOCIEIOBATEIbHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPeE3 PE3UCTOP.

Tema 2. Ilocmoannulit IneKmpudecKuili mok.

Cuiia Toka. [1oCTOSIHHBIN TOK.

VYcnoBus CyIIeCTBOBAaHUS IOCTOSIHHOTO 3JIEKTPUYECKOro TOKa. VICTOYHMKHM TOKa.
Hampsokenne U u DZIC €.

3akoH OMa Ju1s yyacTKa LEMH.

OJIEKTPUYECKOE  COMPOTUBJIEHUE.  3aBUCHUMOCTb  CONPOTUBIEHUS  OJHOPOJHOTO
IPOBOJAHMKA OT €ro JUIMHBI U IUIOUIaJM TONEPEYHOrO0 CEUeHHUs. YeNIbHOE CONPOTHUBIICHUE
BEIECTBA.

[locnenoBarenbHOE, NapajljIeNbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX dNeKkTprueckux 1enei. [Ipasuna Kupxroda.

Pabora snexrpuyeckoro Toka. 3akoH J[xoynsa—JIenna.

MOoIIHOCTb 3JEKTPUUYECKOTO TOKA. TerioBasi MOLIHOCTb, BbIIEIsieMasi Ha PE3UCTOpeE.

OJIC u BHYTpEeHHEE CONPOTHUBJICHHE HMCTOYHHMKA TOKa. 3akoH Owma i TOJIHON
(3aMKHYTO) d7IeKTprUecKoi 1enu. MomHoCcTh HCTOYHNKA Toka. KopoTkoe 3aMbIkaHue.

Konzgencarop B 11enu NOCTOSIHHOTO TOKA.

TexHuueckue YCTpPOHCTBA M TEXHOJOTMYECKHE IIPOLIECCHl: aMIIEPMETP, BOJBTMETP,
peocTar, CYETUHUK AIEKTPUUECKOM SHEPTHUH.

Hemoncmpayuu.

N3mepenne cuiibl TOKa ¥ HAMPSKSHUS .

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HANpsDKEHUS U PE3UCTOpa, JIamIlbl
HaKaJIUBaHUs U CBETOIUO/IA.

3aBUCUMOCTh CONPOTUBIICHUS] IWIMHAPUYECKUX MPOBOJHMKOB OT JJIMHBI, IUJIOLIATU
MOTIEPEYHOr0 CEUEHUsl U MaTepuaa.

HccnenoBanue 3aBUCHMOCTHM  CHJIBI TOKAa OT CONPOTHBIICHHS MIPU TMOCTOSHHOM
HaIpsKECHUU.

ITpsimoe m3mepenne DJIC. KopoTkoe 3aMbIkaHUE TalbBaHUYECKOIO JIEMEHTA M OLEHKA
BHYTPEHHETO CONPOTUBIICHUS.



Cnioco0OnI coeqHEHUsT UCTOYHUKOB ToKa, DJIC OGaTapeid.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXKY MOJIFOCAMU UCTOYHHUKA TOKA OT CHJIbI TOKA
B LICTIH.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, npaKmuKym.

HccnenoBaHre CMEIaHHOTO COETUHEHUS PE3UCTOPOB.

W3mepeHue yaeapHOro COnpoTUBIEHHSI IPOBOJHUKOB.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA OT HAIIPSDKEHUS U1 JaMIIbl HaKaJIUBaHMsL.

YBenuueHue npejena u3MepeHus amrnepMmerpa (BoJIbTMETpa).

N3mepenne 3/]C 1 BHYTpEHHETO CONPOTUBIICHUS UICTOYHUKA TOKA.

Hccnenosanue 3aBucumoctu J/]C rajibBaHUYECKOr0 3JIEMEHTA OT BPEMEHHU IIPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIMATIOB MEXY MOJIOCAMH UCTOYHUKA TOKA OT CHIIBI TOKa
B IICMH.

HccnenoBanue 3aBUCMMOCTH TIOJIE3HOM MOIITHOCTH UCTOYHHKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunslx cpeoax.

OJleKTpUYecKass MNPOBOAUMOCTh pPA3JIMYHBIX BELIECTB. OJEKTPOHHAS MPOBOJUMOCTh
TBEPABIX  METAUIOB.  3aBUCUMOCTb  COINPOTHBJIEHUS  METALUIOB  OT  TEMIEpaTyphl.
CBepXnpoBOAUMOCTb.

DneKkTpuuecKkuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TpPUMECHash MPOBOAMUMOCTH MOJYINPOBOJHUKOB.
CsoticTBa p—Nn-nepexona. [lonynpoBoHUKOBBIE TPHUOOPHI.

DONEeKTPUUECKUH TOK B 3JIEKTPOJIMTAX. DJIEKTPOIUTUYECKAs AMCCOLMAIMS. DIEKTPOIU3.
3axonbl Dapazes ISt 3JIEKTPOIH3a.

OneKTpuuecknii TOk B Ta3ax. (CaMOCTOATENbHBIH M HECAMOCTOSITENBHBIM paspsl.
Pa3znuuHble TUIIBI CaMOCTOATENBHOTO pa3psiaa. Monnus. [lna3ma.

TexHuueckue yCTpOHCTBa U IMPAKTHUECKOE IMPUMEHEHHUE: Ta30pa3psiiHble JIaMIIbl,
AJIEKTPOHHO-JIy4€eBasi TpyOKa, MOJIYIPOBOJHUKOBBIE MPHOOPHI: U0, TpaH3UCTOp, (hoToauon,
CBETOJIMOJ, TallbBaHWKA, padUHUPOBAHWE MEAM, BBHIIUIABKA AIIOMHHHS, OJICKTPOHHAS
MHUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYypPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

3akoHsl nekTposinza dapanest.

HckpoBo# pa3psa v MPOBOAMMOCTh BO3AyXa.

CpaBHeHHE NPOBOIMMOCTH METAJJIOB U MOJIYIPOBOJIHUKOB.

OnHOCTOPOHHSSA MPOBOIMMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

HabGnronenue anexrponusa.

W3mepenue 3apsia 0JHOBAIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COITPOTUBIIEHHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsiTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH AUOJA.

Du3n4ecKuil MPaKTUKYM.

CniocoObl u3Mepenust (U3MUECKUX BETUYUH C UCTOIb30BAaHUEM aHAIOTOBBIX U IIU(POBBIX
U3MEPUTENbHBIX TMPUOOPOB M KOMIBIOTEPHBIX JAaTYMKOBBIX CHUCTeM. AOCONIOTHBIE U
OTHOCUTEIIbHBIE  TOTPEIIHOCTH  HM3MepeHui  ¢usmueckux BenuuymH. OIlEeHKa TPaHUI
MOTPEIIHOCTEM.



[IpoBeneHre KOCBEHHBIX HM3MEPEHUMN, WCCICNOBAaHUM 3aBUCUMOCTEH  (HU3UIECKUX
BEJIMYMH, MPOBEPKA MPEIJIOKEHHBIX THIOTE3 (BBIOOp M3 paboT, ONMUCAHHBIX B TEMATHYCCKHX
paznenax «Y4eHUYECKU IKCIIEPUMEHT, JIA0OpaTOPHBIC PA0OTHI, IPAKTUKYM»).

MexnpeaMeTHbIe CBSI3H.

Uzyuenue kypca ¢usuku yriyonaéHHoro ypoBHsA B 10 kiacce oCylIeCTBISIETCS ¢ YYETOM
COJICPIKATEIBHBIX MEXKIIPEAMETHBIX CBS3€H C KypcaMH MAaTeMaTUKH, OWOJIOTHH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mescnpeomemnole nOHAMUA, CEA3AHHbBIE C UYUEHUEM MEMO008 HAYUHO20 NO3ZHAHUA:
ABJICHUE, Hay4YHbIH (hakT, runore3a, (Qu3uueckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIIEPUMEHT, MOJCIIMPOBAHNE, MO/ICIIb, U3MEPEHHE, MOTrPEIIHOCTH U3MEPEHUH, U3MEPUTEIbHBIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: peunieHue cucTeMbl ypaBHeHuid. JluneliHas ¢yHkums, mnapadona,
runep6ona, ux rpaduku u cBoicTBa. Tpuronomerpuyeckue GyHKIIMN: CHHYC, KOCUHYC, TAHTE€HC,
KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. BEKTOphl M MX MPOEKIMU Ha OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonozua: mexanuueckoe JBUKEHHE B KUBOU mpupoae, 1uddysus, ocMoc, TemI000MeH
JKUBBIX ~ OpPraHM3MOB, TEIUIOBOE  3arpsi3HEHHE  OKPYXKArolled  Cpelbl,  yTWIn3alus
OMOOPraHNYECKOr0 TOIUTMBA ISl BBIPAOOTKU «TEIJIOBOWM» U AJIEKTPOIHEPIHH, MOBEPXHOCTHOE
HATsDKEHUE Y KaWUISIPHBIC SBJICHUS B IPUPOJIE, SJIEKTPUUECKUE SIBJICHHS B )KHBOU MPUPOJIE.

Xumua: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAsl Macca, MoJIy4YeHne HAHOMATEepUaoB, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, KUAKOCTEH U
ra3oB, OKUJIKHE KPHUCTAJJIbI, DJJICKTPUUYECKHE CBOWCTBA METAJJIOB, JJIEKTPOJIUTHYECKAs
JIUCCOITUAITS, TAIbBAHUKA, DJICKTPOHHAS] MUKPOCKOTIHSI.

T'eozpaghus: BnaxxHOCTh BO3IyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozusa: npeoOpa3oBaHue IBUKEHHUM C UCMIOIB30BAHUEM MEXaHU3MOB, YUET CYyXOro U
JKUJIKOTO TPEHUST B TEXHHUKE, CTaTUYECKHE KOHCTPYKIIMU (KPOHIITEHH, pemeérdyaTsie
KOHCTPYKIIMH ), UCTIOJIB30BAaHNE 3aKOHOB COXPAHEHUS MEXaHUKHU B TEXHUKE (TUPOCKOII, BOJIOMET
U Jpyrue), ABUTATE]Ih BHYTPEHHETO CrOpaHMs, MapoBas TypOWHa, OBITOBOW XONOIWJIBHUK,
KOHJIMLIUOHEP, TEXHOJOTUHU TOJYYEHHS COBPEMEHHBIX MaTepuajgoB, B TOM YHCIE
HAaHOMATepHaJloB, M  HAHOTEXHOJOTMH,  J3JEKTpOCTaTHYecKas  3alluTa,  3a3eMJICHHE
AIEKTPONPUOOPOB, Ta30paA3PSIAHBIC JTAMITBI, TOTYITPOBOHUKOBBIE MPUOOPHI, TaThbBAHUKA.

11 KUIIACC

Paszgea 4. JiekTpoauHaMuKa.

Tema 4. Maznummnoe none.

B3aumoneiicTBuE MOCTOSHHBIX MarHUTOB M IPOBOJHUKOB C TOKOM. MarHutHoe Ioe.
Bekrop maruuTHOM MHAYKIMU. [IpyHIMI Cynieprno3uuuy MarHUTHBIX MTOJIEH. JIMHUKM MarHUTHOM
UHAYKIINH.

MarautHoe 1oje IPOBOJHHKA C TOKOM (IPSIMOrO MPOBOJHHMKA, KAaTyIIKU U KPYTOBOTO
BUTKA). OnbIT Dpcrena.

Cuna Amnepa, e€ HalpaBJIEHUE U MOJYJIb.

Cuna JlopeHua, €€ HampaBieHHME W MOAYJb. JIBU)KEHHE 3apsHyKEHHOM 4YacTHIbl B
OJIHOPOJTHOM MarHuTHOM moje. PaGora cumsr JlopeHiia.

MaruuTtHoe nosze B BeuecTse. deppomMarHeTUKy, napa- 1 IMaMarHeTUKH.



TexHHUYECKHME yCTPOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: NPUMEHEHUE ITOCTOSHHBIX
MarHuTOB, 3JEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTPOJABUTATENb SIKOOH, YCKOpUTEIN
AJIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.

KaptuHa nMHMH MHAYKUMM MarHuTHOTO IO IIOJIOCOBOTO M MOAKOBOOOPA3HOIO
IIOCTOSIHHBIX MarHuTOB.

KapTuHa nuHUN MarHUTHOM MHIYKIMM TMOJS JJIMHHOTO IPSAMOro IPOBOJHUKA U
3aMKHYTOT'0 KOJIBLIEBOTO IIPOBOJIHUKA, KATYIIKH C TOKOM.

B3anmopneicTBue IByX MPOBOAHUKOB C TOKOM.

Cuita Ammiepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

HaOnronenue 1BUKEHUS IydKa 3JI€KTPOHOB B MArHUTHOM IIOJI€.

[TpuHIMN AeCTBUSA 3IEKTPOU3MEPUTENLHOIO IPUOOPAa MAarHUTOIEKTPUUECKONH CUCTEMBI.

Yuenuueckuit 3xcnepumenm, nabopamopusie padomol, RPAKMUKYM.

HccenenoBanue MarHUTHOTO I10JIS TOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBOWCTB (eppOMarHeTHKOB.

HccnenoBanue JeMCTBUS OCTOSIHHOIO MarHUTa Ha paMKY C TOKOM.

N3mepenue cuibl AMmepa.

W3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

OnpeneneHne MarHUTHOM MHYKIIUM HA OCHOBE N3MEPEHUS CUIIbI AMIIEpa.

Tema 5. DnekmpomazHumnas uHOYKyus.

SBnenue snexTpoMarHuTHOM MHAYKIMH. [loTOok BekTopa MarHutHOM MHAYKIMU. DJC
MHAYKIMU. 3aKOH 3JEKTPOMarHUTHON uHAyKuuun Papanes. BuxpeBoe 3iieKTpuyeckoe IoJie.
Toku dyko.

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

IIpaBuno Jlenna.

NunyktuBHOCTE. Karymika HWHAIYKTHBHOCTM B IL€NM IIOCTOSHHOTO TOKa. fIBieHue
camonHaykiuu. JIC caMOMHAYKIIHH.

OHeprus MarHUTHOT'O TOJISl KaTYIIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHudyeckne yCTpPOMCTBA M TEXHOJOTMYECKHE IPOLECCHl: HMHAYKIMOHHAs IICYb,
COJIEHOM/I, 3aIIMTAa OT 3JIEKTPU3ALMHU TEN TP JIBUKEHUN B MATHUTHOM I10JIE€ 3€MIIH.

Hemoncmpayuu.

Habmroienue siBieHus 31eKTpOMarHuTHOM WHIYKIIUH.

Uccnenoanue 3aBucumoctd IC HHIAYKIMM OT CKOPOCTH HW3MEHEHHS MAarHUTHOTO
IIOTOKa.

IIpaBuno Jlenna.

[Tanenne MarauTa B aIIOMUHUAEBON (MEIHOW) TpyOe.

SIBrieHME CAaMOMHIYKIINH.

Hccnenosanue 3aBucumoctu J/]C caMOMHIYKIIMU OT CKOPOCTH M3MEHEHUS CHJIbI TOKA B
LEIIN.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

HccnenoBanue ABJIEHUS JIEKTPOMATHUTHON MHAYKIIHH.

OnpeneneHne NHAYKIMHA BUXPEBOTO MarHUTHOT'O TIOJISI.

HccnenoBaHue sBIE€HUS CAMOUHTYKIUH.

COopka MozEeH MEKTPOMarHuTHOIO TeHepaTopa.



Paspnen S. KoJsieOanus U BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cuctema. CBOOOIHBIE KOJICOAHMSI.

['apmonnueckue  konebanus. KunHemaTmueckoe U JAMHAMHUYECKOE  OIMMCAHUE.
DHepreTuyeckoe OmucaHue (3aKOH COXpAaHEHHUS  MEXaHWYECKOW  »Hepruu). BriBojg
JUHAMHYECKOTO ONHCAHUS TApMOHMYECKHX KOJNCOAHWH W3 WX OJHEPreTUYeCKOro U
KMHEMAaTUYECKOTO OTHCAHHUS.

Ammumatyna u ¢dasza xonebanuii. CBsI3b aMIUIMTYAbI KOJICOAHWNW MCXOAHOW BEIIMYMHBI C
aMIUIUTYIaMU KojieOaHui e€ CKOPOCTU U YCKOPEHHUS.

[Tepuon u yacrora konebanuii. Ileprnoa Manbix cBOOOAHBIX KOJIEOAHHI MaTEMATHYECKOTO
MasiTHUKA. [leproa cBOOOIHBIX KoJIeOaHU TPYKMHHOTO MasiTHUKA.

[TonsTe o 3aryxarommx KosneOaHusix. BolHykneHHble KonebaHus. Pe3onanc.
Pe3zonancHas kpuBas. BiusHue 3aTyxaHusi Ha BUJ PE30HAHCHOM KPUBOU. ABTOKONIEOAHHUS.

TexHu4yeckue yCTpOMCTBA M TEXHOJIOTMUECKHE IIPOLIECCHl: METPOHOM, Yachl, Kauesw,
MYy3bIKaJIbHBIE HHCTPYMEHTBI, ceiicmorpad.

Hemoncmpayuu.

3anuch Kojae0aTenbHOrO ABMKCHHUS.

HabGmronenre He3aBUCMMOCTH TIEPHO/Ia MAJIBIX KOJIeOaHU rpy3a HA HUTH OT aMIUTUTY/IbI.

HccnenoBanue 3aTyxamux KojieOaHuil U 3aBUCHMOCTH TIEpHOa CBOOOTHBIX KOJICOaHUI
OT COMPOTHBIICHUS.

HccnenoBanune konebaHWil Tpy3a Ha MAaCCUBHOM IMpPYXHHE C IIeNbI0 (OPMUPOBAHUS
npeJcTaBlIeHU 00 naeaabHON MOJENN NPYKUHHOTO MasiTHUKA.

3aK0oH COXpaHEHUs YHEPTUHU TIPU KOJIEOAHUSIX TPy3a Ha MPYKUHE.

HccnenoBanue BHIHYKIEHHBIX KOJICOaHHIA.

Habmtoienue pesonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomsel, npakmuxym.

N3mepenue nepuojia cBOOOAHBIX KOJIEOaHUN HUTSIHOTO U IPY>KUHHOTO MasiTHUKOB.

W3ydeHne 3aKOHOB JIBIKEHUS TENa B X0JI€ KoJIeOaHUii Ha YIIPYroM TMOJIBEce.

N3yueHue ABUKEHUS HUTIHOTO MASITHUKA.

[IpeoOpazoBanue SHEPTUHU B IPYKUHHOM MasITHUKE.

UccnenoBanue yObIBaHUS aMILTUTY Bl 3aTYXAOMIUX KOJIEOAHUH.

HccnenoBaHue BRIHYKIECHHBIX KOJICOAHHIA.

Tema 2. dnexkmpomaznumnuole Koredanus.

Konebarenbupii  KOHTYp. CBOOOJHBIE AIEKTPOMAarHUTHBIE KOJeOaHUS B HJICATHLHOM
konebarenbHOM KoHType. Dopmyna Tomcona. CBsi3p aMIUIMTYABI 3apsga KOHACHcaTopa C
aMIUTUTYION CHIIBI TOKA B KOJIEOATEILHOM KOHTYDE.

3aKOH COXpaHEeHHsI SHEPTUU B HI€aTbHOM KOJeOaTeIbHOM KOHTYPE.

3aryxaromuye OSJeKTPOMarHuTHbIE KojeOaHus. BvIHYXICHHBIE JJIEKTPOMArHUTHBIC
KoJIeOaHwusl.

[lepemenHbIii TOK. MOIIHOCTh NEPEMEHHOTO TOKA. AMIUIMUTYAHOE M JEUCTBYIOIIEE
3HAUEHUE CUJIBI TOKA M HAMPSIKEHHS TIPU Pa3IndHON opMe 3aBHCUMOCTH MIEPEMEHHOTO TOKA OT
BpPEMEHU.

CunyconaanbHbI IEPEMEHHBIN TOK. Pe3ucTop, KOHAEHCATOP M KaTyIIKa UHAYKTUBHOCTH
B LIENU CUHYCOUJAIBHOIO MEPEMEHHOIO TOKA. Pe30HaHC TOKOB. Pe30HaHC HaNpsKeHU M.

Wneanbublii Tpanchopmarop. [IponsBonacTBo, mepenaya U noTpeOIeHUE SIEKTPUIECKOM
SHEPTUHU.



OKOJIOTMYECKUE PUCKU NPU IPOU3BOACTBE 3JIEKTpodHEepruu. KynbTypa HCHOab30BaHUS
AJIEKTPO3HEPTUU B IIOBCEIHEBHOM JKHU3HU.

TexHuueckne YCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHl: AJIEKTPUUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, IMHUU AJIEKTpoIepeaay.

Hemoncmpayuu.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

3aBUCUMOCTH YaCTOTHI CBOOOJHBIX KOJIEOAaHUN OT MHIYKTUBHOCTH U EMKOCTH KOHTYpA.

OcuorpamMMbl 3J1IEKTPOMAarHUTHBIX KOJIEOAHUH.

['eHepaTop He3aTyXalIIUX IEKTPOMArHUTHBIX KOJIeOaHUH.

Mopenb 371eKTpOMarHUTHOTO TeHepaTopa.

BoiHyX1€HHBIE CUHYCOMIATIbHBIE KOJIE0aHusI.

Pe3ucrop, karymika MHIYKTUBHOCTU U KOHJEHCATOP B LIETIH IEPEMEHHOTO TOKA.

Pe3onanc npu mociaeaoBaTebHOM COEAMHEHUM PE3UCTOPA, KATYIIKHM WHAYKTUBHOCTH M
KOHJIEHCATOPA.

YCTpORCTBO M IPHHIIKIT ACUCTBHS TpaHCcHopMaTopa.

Mopeinb TUHUY AIIEKTPOIEpEAAUN.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padbomot, npaKmukKym.

Wzyuenue tpanchopmaropa.

HccnenoBanue NepeMEHHOIO TOKA 4epe3 IOCIeI0BaTEIbHO COSAMHEHHbBIE KOHIEHCATOD,
KaTYUIKy U pEe3UCTOp.

Habmtoienue 3neKTpoMarHuTHOTO Pe30HAaHCA.

Hccnenoanue padoThl HCTOYHUKOB CBETA B LIETIH IEPEMEHHOT'0 TOKA.

Tema 3. Mexanuueckue u 31eKmpoMAazHUMHbBLE 60IHbL.

MexaHnueckue BOJIHBI, YCIOBUS HX pacrpocTpaHeHus. [lomepednsle M IpoAobHBIE
BosIHBL. [lepuon, ckopocTs pacnpocTpaHeHHs M AjauHa BOJIHBL. CBOMCTBA MEXAHWYECKUX BOJIH:
OTpakeHHe, IpeJoMIIeHUe, HTeppepeHus U TudpaKius.

3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3ByKa. BricoTa Tona. TemOp 3ByKa.

[IIymoBoe 3arps3HEHNE OKPYXKAIOIIEH Cpeibl.

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBHS M3Iy4EHHUsS JJIEKTPOMAarHUTHBIX BOJIH. B3ammuas
OpHUEHTAIs BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa  2JEKTPOMarHUTHBIX BOJH: OTPaXKEHHE, MPEIOMJIEHHME, IOJISIpU3alns,
uHTEephepeHIMs U AUDpaKIIHsL.

[IIkana 3JIEKTPOMAarHUTHBIX BOJIH. [IpMeHEHME 3IEKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpuHIIMIIBEI paIOCBA3U U TeNEBUICHUS. Paqnonokamusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CpeIbl.

TexHUuecknue ycTpoicTBa M INPAKTUYECKOE NMPUMEHEHHUE: MY3bIKaJIbHbIE WHCTPYMEHTHI,
pamap, paauoNpUEMHMK, TeNeBU30p, aHTeHHa, TenedoH, CBY-neub, ynbpTpa3zByKoBas
JTUArHOCTHKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OO6pa3zoBaHue U pacrpoOCTpaHEHHUE ONEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOUHUK 3BYKa.

3aBUCHUMOCTH JJIMHBI BOJIHBI OT YaCTOTHI KOJIeOaHUH.

Habmionenne oTpaxeHus U MPeIOMICHUS MEXaHUYECKUX BOJIH.

Habmonenue narepdepeHunn 1 [uppakiind MEXaHUYECKUX BOJIH.

AKyCTHYECKUI PE30HAHC.



CBolicTBa yJIbTpa3ByKa M €ro MpUMEHEHHE.

HaOntonenue cBsi3M T'POMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIMTYAOM W YacTOTOU
KOJICOaHUH.

HccnenoBanue  CBOMCTB — DJIGKTPOMArHUTHBIX — BOJIH:  OTPa)KE€HUE, IPEIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTepGepeHIns.

Oo6HapyxeHne HHPPAKPACHOTO U YIBTPAPUOIECTOBOTO U3TYICHHIA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3yueHnue napameTpoB 3ByKOBOM BOJIHBI.

N3yuenue pacnpocTpaHeHus: 3ByKOBBIX BOJH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmukxa.

[IpsamosinHENHOE pacIpOCTpaHEHHUE CBETa B OJAHOpOAHOM cpene. Jlyu cera. ToueuHslit
HMCTOYHHK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHune H300pakeHU B ILIOCKOM
3epkaie. Cheprudeckne 3epkaia.

[Ipenomnenune cBera. 3aKOHBI MpEIOMJICHHUS CBeTa. AOCOJIOTHBIM  IOKa3aresb
npesnoMieHuss. OTHOCUTENbHBIA MOKa3aTenb MpeaomiieHHus. [locTOSHCTBO 4acTOThl CBeTa M
COOTHOUIEHUE JIJIMH BOJIH MPU NEPEXOJE MOHOXPOMATHYECKOTO CBETa Yepe3 I'PaHMIly pasjelia
JIBYX ONTUYECKUX CPEI.

Xon iyueit B mpu3me. ucnepeust ceera. CliokHBIN coctaB Oemnoro ceera. L[Ber.

[Tonnoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yro MOJIHOr0 BHYTPEHHETO OTPAKEHHUS.

Cobuparonue W paccewBaroniye JUH3bL. ToHKas JnuH3a. DOKYyCHOE pAacCTOSHHE W
ONTHUYECKAasl CUJIa TOHKOHM JMH3bl. 3aBUCHUMOCTh (DOKYCHOTO PACCTOSIHUSI TOHKOM cdeprueckoit
JIMH3BI OT €€ TeOMETPUU U OTHOCUTENILHOTO MOKAa3aTess IPeIoMIICHUS.

dopmyiia TOHKOH JIMH3BL. Y BEIUYEHUE, JaBAEMOE JIMH30M.

Xox ny4a, IpOUIEANIETo JIMH3Y MOl IPOU3BOJIBHBIM YIJIOM K €€ INIaBHOM ONTHYECKON OCH.
[TocTpoenue n300pakeHU TOYKK U OTpPe3Ka MPSIMOU B COOMPAIOIIMX U PACCEUBAIOIIUX JTMH3AaX
U UX CHUCTEMaXx.

OnTuueckue npubdopsl. Pazpemaroras ciocoOHocTh. ['11a3 Kak onTuveckas cucrema.

[Ipenenbl IpUMEHUMOCTH T€OMETPUYECKON ONTHUKH.

BonnoBas onrtuka. Wutepdepenuuss cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaONIOZICHUSI MaKCUMYMOB W MHHHUMYMOB B HMHTEP(PEPEHIIMOHHOW KapTUHE OT JABYX
KOT€PEHTHBIX HCTOYHUKOB. [IprMepsI kitaccuuecknx HHTEp(EPEHITMOHHBIX CXEM.

Hudpakmus cera. [udpakiuonnas pemérka. YciaoBue HAOTIOACHUS TJIABHBIX
MaKCHUMYyMOB TP MaJIeHUA MOHOXPOMATHYECKOTO CBETA Ha TUPPAKITMOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHu4yeckue yCTpOMCTBA W TEXHOJOTUYECKHE TMPOIECChl: OYKH, JyIa, MNEepPUCKOII,
dboToanmapar, MHUKPOCKOI, TMPOESKIIMOHHBIN ammapar, MPOCBETICHHE ONTHUKH, BOJIOKOHHAS
ONTHKA, TU(PAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAXKEHUSI CBETA.

HccnenoBanue npenomMiIeHus CBETa.

Habmtoienue noaHoro BHyTpeHHEro oTpaxkeHus. Mojienb cBeToBoa.

HccenenoBanue xoa CBETOBBIX MTYYKOB Yepe3 INIOCKONAPAILIEIbHYIO IUIACTUHY U IPU3MY.

HccnenoBanue CBOWCTB N300payKEHHIA B JIMH3AX.

Mopenu MUKpOCKOTa, TEIECKOIIA.

Hab6nronenue natepdepeHIinm cBeTa.



HaOnroneHue 1BETOB TOHKUX IUIEHOK.

HaGmonenue nudpakiuu cBera.

N3yuenne qupakinOHHON PEIIETKH.

HaOnronenue nudpakiimOHHOTO CIIEKTPA.

HaOnronenue nucrnepcuu cBera.

Habmronenue nossipu3anim cBeTa.

[TpuMeHeHne NOISPOUIOB IS U3YUSHHSI MEXaHUYECKUX HAMPSKCHHMN.

Yuenuueckuit 3xcnepumenm, nabopamopnuie padomolt, RPAKMUKYM.

W3mepenue nokasaTesis NpeoMIICHHs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSHHSI OT BELIECTBA (HAa MPUMEPE KHUIKUX
JIUH3).

N3mepenue poKyCHOro pacCTOSIHUS PACCEUBAIOILUX JIMH3.

[Tony4yenue n300paXkeHUs B CUCTEME U3 IIJIOCKOTO 3epKaja U JIMH3BI.

[Tony4yenne n300paxeHUs: B CHCTEME U3 JBYX JIMH3.

KoHcTpynpoBanue TeneCKOMMYECKIX CHCTEM.

HaGnronenue nudpakuuu, uHTEpHEpeHIUT U NOJSPU3aLUU CBETA.

W3yueHue noasipu3aluy cBeTa, OTPaXXEHHOTO OT MOBEPXHOCTHU JAUIIEKTPHKA.

N3yuenne naTEpGEpEHIINN Ja3€PHOTO U3TYICHUS Ha IBYX LIEIISX.

Hab6mronenue nucniepcumu.

HaGnronenue u uccnenoBanue AM(PpPaKkMOHHOTO CIIEKTpa.

W3mepeHue JUIMHBI CBETOBOM BOJIHBI.

[Tony4yeHune crieKTpa U3IIy4eHHs CBETOMOA MTPH OMOIIH TU()PAKIIMOHHOHN PEIIETKY.

Pa3nes 6. OcHOBBI cielUAJIbLHOM T€OPUU OTHOCUTEIbHOCTH.

['paHuIIbIl MPUMEHUMOCTH KJIaCCMUECKOM MexaHukd. IlocTymarel cnenuaabHON Teopuu
OTHOCHUTEJIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM — uHTepBan. IIpeoOpazoBanus  Jlopenua.  Yciosue
npUuIMHHOCTH. OTHOCHUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMeIUIeHHe BPEMEHH M COKpaIleHUe
JUINHBI.

DOHeprusi U UMITYJIbC PEIATUBUCTCKON YacTHUIIBI.

CBsI3b MacCHI C SHEPTHEN U UMITYJIECOM PEISITUBACTCKON YaCTHIIBI. DHEPTHUS TIOKOSI.

TexHUYeCKne YCTPOWCTBA M TEXHOJOTMYECKHE MPOIECCHI: CIYyTHUKOBBIE NPUEMHUKH,
YCKOPHUTENH 3apsHDKEHHBIX YacTHUII.

VY4eHn4eckuil HKCIIepUMEHT, TJa0opaTOpHbIe pabOThI, MPAKTUKYM.

Omnpenenenre UMIyabca U SHEPTUU PEISITUBUCTCKUX 4YacTUL (1Mo gororpadusMm TpeKoB
3apsDKEHHBIX YacTHUI] B MArHUTHOM TI0JIE).

Pa3nen 7. KBantoBasi pusuka.

Tema 1. Kopnyckynapnuo-601no80il Oyaiusm.

PaBHOBecHOE TemIoOBOE W3JIy4YeHHE (W3IIy4eHHE aOCONIOTHO YEPHOrO Teja). 3aKOoH
cmenienust Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHs U UMITYJIEC (POTOHA.

®otoadpdext. Onbitol A. I'. CroneroBa. 3akoHbl poTtodddexra. YpaBHeHHe DHIITEHHA
st potordexra. «KpacHas rpanuna» dpotodrddekra.

JlaBneHue cBera (B 4YaCTHOCTH, MJABJICHHE CBETa Ha aOCOJIOTHO MOITIOUIAIONIYI0 U
abcooTHO OoTpaskarollyio mosepxHocth). OnbiTh I1. H. JleGenena.



BosHoBbIe cBoiicTBa yactull. Bonubl ne bpoitns. Jlnuna BonHbl ne bpoiiss u pazmepsl
00JlaCTH  JIOKaNW3alMK  JABWXKYLIEHCs 4acTullbl.  KopmycKylsipHO-BOJTHOBOM — Ayalu3M.
Judpakius 37eKTPOHOB Ha KPUCTAIIIAX.

Crnenuduka uzmepeHuii B Mukpomupe. CooTHOIIEHUsT HeonpenenéunocTe [ efizendepra.

TexHUyecKkue yCTpOWCTBA M TEXHOJOTUYECKUE IMPOLECCHI: CIIEKTPOMETP, (HOTOIIEMEHT,
dboTogaTunK, TyHHEIBHBIA MUKPOCKOII, COTHEUHAst OaTtapesi, CBETOAHOI.

Hemoncmpayuu.

®dotor(deKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotodddexra.

HccnenoBanue 3aBUCUMOCTH COMTPOTUBIICHUS! TIOIYTIPOBOAHUKOB OT OCBEIIEHHOCTH.

Cseroauo.

Conneuynas 6arapes.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

HccnenoBanue horope3ucropa.

N3mepenue noctossHHOM [Inanka Ha ocHOBe rccnenoBanus hotodddekra.

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

Tema 2. @usuka amoma.

OMBITHI 1O UCCIICJIOBAHUIO CTpOeHUs aToMa. [imaneraprast moaens atoma Pesepdopra.

[Toctrymarer Bopa. M3nydenne u moriomeHne (OTOHOB IMPH TEPEXOje aromMa ¢ OIHOTO
YPOBHSI SHEPTUU Ha APYTOH.

Bunbl cnexktpoB. CrieKTp ypOBHEM 3HEPrUU aTOMa BOJOPOAA.

CrioHTaHHOE W BBIHYXKJIEHHOE U3NTydeHue cBera. Jlazep.

TexHu4yeckne yCTpPOWCTBA M TEXHOJOTHYECKHUE TMPOIECCHI: CHEKTPAIbHBIM aHaIMU3
(CTIEKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIBIOTE.

Hemoncmpayuu.

Mogens omnbiTa Pezepdopaa.

Habmronenne nuHelyaThIX CIIEKTPOB.

YCTpoKCTBO U AEMCTBUE CUETUNKA HOHU3UPYIOIINX YaCTHII.

Ornpezenenne IJIMHBI BOJIHBI JIA3EPHOTO U3ITYYEHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomsel, npakmuxym.

HabGmronenue nuHeyaToro crexkTpa.

HccnenoBanue cnekTpa pa3pekKeHHOro aTOMApHOI'O BOJOPOJa U U3MEPEHHE MOCTOSHHON
Pun6epra.

Tema 3. Quszuka amomHozo A0pa u I1EMEHMAPHBIX YACHUY,

Hyxnonnas monens sigpa ['eitzenOepra—MBanenko. 3apsan sapa. MaccoBoe ducio sjpa.
N3oTomnsl.

PaguoakTuBHOCTE. Anb(a-pacnaj. IJIEKTPOHHBIM U MO3UTPOHHBINA OeTa-pacmaa. ['amma-
U3ITy4yeHue.

3aKOH paJuOaKTUBHOrO pacmnana. PagmoakThBHBIE H30TONBI B mpupone. CBOMCTBa
MOHU3HUPYIOUIETO U3JIy4eHUs. BiausiHue painoakTUBHOCTH Ha JKUBbIE OpraHu3Mbl. EcTecTBEeHHbBIN
¢don uznyuenus. Jlozumerpus.

DOHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. JlegexT maccol sapa.

SAnepupie peaknuu. Jlenenne wu cuHTe3 sAnep. SnepHbie  peakTopbl. [IpobGiemsl
YOPABJISIEMOTO  TEPMOSIIEPHOIO CHUHTE3a. OKOJOTUYECKHE aCHEKThl PpPa3BUTUA  SAEPHOU
SHEPIeTUKHU.

Mertoabl perucTpauuu U UCCIEI0BAaHUS JIEMEHTAPHBIX YaCTHL.



DyHIaMeHTAIbHBIE B3aUMOJCHCTBUA. baprnoHbl, Me30HBI M JeNTOHBI. [IpeacraBienue o
CranpaptHoit mosienu. KBapk-riitooHHast MOJEIb aJIpOHOB.

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

EnunctBo duznyeckoil KapTUHBI MUpA.

TexHu4eckue yCcTpOHWCTBa M TEXHOJIOTMYECKUE MPOLECCHI: JO3UMETpP, Kamepa Buibcona,
SJIEPHBIA  PEaKTOp, TEPMOSACPHBIM peakTop, aroMHas Oom0a, MarHUTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

HccnenoBanue TpekoB vacTuil (1o roToBeIM poTorpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIH30BAHUEM JI03UMETPA.

W3ydenue norionieHus 0eTa-4acTul] aTFOMHUHACM.

Pa3nen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPU3MKH.

Otanbl  pa3BUTHS  acTpoHOMuHU. [IpukinagHoe ©W  MHUPOBO33PEHUECKOE 3HAUCHHUE
actpoHoMud. [IpUMEHUMOCTh 3aKOHOB (HU3UKKA JUII OOBSCHEHUS TPHUPOJBI KOCMHYCCKHX
00BEKTOB.

Meroabl acTpOHOMHUYECKMX HcclieqoBaHUNA. COBpEMEHHbIE ONTUYECKUE TEIECKOIbI,
paznoTeNeCKOMbl, BHEaTMOC(hepHasi acTpOHOMHUSL.

Bun 3Bé31H0r0 HeOa. Co3Be3us, spKue 3BE3/IbI, INIAHETHI, UX BUIUMOE JBUKECHUE.

ComnneyHas cuctema.

Connue. Conneunas akTuBHOCTh. McTtounuk snepruu ConHia v 3BE31.

3BE3/1bl, KX OCHOBHBIE XapakTEPUCTUKU. Jluarpamma «CHEKTpaJIbHbIA KJacc —
CBETUMOCTBY. 3BE3/bI TJIABHOU TMOCJIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY JIJIst
3BE31 TUVIABHOM  TMOCJENOBAaTENbHOCTH. BHyTpenHee crpoenne 3BE31. COBpEMEHHBIE
MIPEACTABJICHUS O IPOUCXOKACHUH U 3BOOIMH COJIHIIA U 3BE3/1. DTaIbl )KU3HU 3BE3L.

Mneunsiii [1yts — Hamia ["anaktuka. [Tonoxxenne n neuxxenne Connua B ['anaktuke. Turbl
rajakTuk. Pagnoranaktuku u kBazapbl. UEpHBIE ABIPHI B sIpax rajakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6ma. Paz6eranue ramaktuk. Teopus
Bonwmioro B3peiBa. PennkroBoe nznyueHue.

MacmrabHas ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnsie npobieMbl acCTpOHOMUH.

Yuenuueckue naonrooenus.

HaGmronenuss 3B&3mHOTO Heba  HEBOOPYXKEHHBIM  TJAa30M C  HCIIOJIB30BAaHHEM
KOMIBIOTEPHBIX TMPWJIOKEHUNW MJIsi  ONpeAeNieHUs] TOJOXKEHUS HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE c03Be31si CEeBEPHOTO MOMYIIAPHs U IPKUE 3BE3TBI.

Hab6nronenus B Teneckon JIyHbI, MIIaHET, TYMAHHOCTEH U 3BE3/THBIX CKOTICHUM.

Du3nYecKHl MPAKTUKYM.

CriocoOb1 u3MepeHus GU3NUECKUX BEJIHMYUH C HCIOIh30BAaHUEM aHAJIOTOBBIX U IH(PPOBBIX
W3MEPUTEIIBHBIX TPUOOPOB U  KOMIIBIOTEPHBIX JATYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEIIbHBIE  TIOTPEITHOCTH  HW3MepeHud  (usumyeckux BenuuuH. OIleHka TpaHUIl
IIOTPELIHOCTEM.

[IpoBeneHNEe KOCBEHHBIX HW3MEPEHHM, WCCIEJOBAHUNA 3aBUCHUMOCTEH  (pU3MUecKux
BEJIMYWH, MPOBEPKA MPEIIOKEHHBIX TUTIOTE3 (BBIOOP M3 pabOT, OMUCAHHBIX B TEMATHUYECKHX
pasnenax «Y4eHUYECKUH IKCIIEPUMEHT, JJa0OpaTOpHbIE pa0OThI, TPAKTUKYM»).

O0o0maroniee NOBTOpPeHHUeE.

OO0o0OmieHne W CUCTeMaTu3alusl  COACepX aHWsl  pas3neinoB kKypca «MexaHHKay,
«MonekynspHas ¢u3MKa U TEPMOJUHAMHKA», «DJIeKTpoauHamukay, «KoneOaHus U BOJHBIY,



«OCHOBBI CIleUANbHON TEOpUHM OTHOCHTENbHOCTH», «KBaHTOBas @Qu3uka», «IIEeMEHTHI
ACTPOHOMHH U acTPODUZUKIY.

Ponp ¢u3mku u acTpoOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIHAIBHON U
STUYECKON cdepax [eATeNbHOCTH YeloBeKa, pPOjdb M MeCTO (U3MKH M acTPOHOMUU B
COBPEMEHHOM HayuyHOIl KapTUHE MHpa, 3HAUEHUE OMHUCATEIbHOM, CHCTEMaTU3UPYIOIIEH,
OOBSICHUTENIBHOM U MMPOTHOCTHYECKON (DYHKIMIA (pr3nuecKor TeOpHH, poib PU3NIECKON TeOpUn
B ()OPMUPOBAHUU TMPEACTABICHUN O GU3NYECKON KapTHHE MHPA, MECTO (U3UYECKON KapTHHBI
MUpa B 0011eM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJCTaBICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H.

N3zyuenne kypca ¢puszuku yriayonéHHoro ypoBHsa B 11 Kiacce OCyIIECTBISIETCS C YIETOM
COJICPIKATENBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcamMH MAaTeMaTHKH, OWOJIOTHH, XHMHUH,
reorpauu ¥ TEXHOJOTHU.

Mesicnpeomemusie nOHAMUA, C6A3AHHbBIE C U3YUECHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
sBIICHUE, HAy4YHbIA (akT, rumore3a, (Qu3uUeckas BeIWYWHA, 3aKOH, TEOPHs, HAOIIOJCHHE,
OKCIIEPUMEHT, MOJICTTHPOBAHKE, MOJICIh, H3MEPEHHE, TTOTPEITHOCTH U3MEPEHUHN, H3MEPUTETHHBIC
npuoOopsI, IU(poBas 1ad0paTOPHs.

Mamemamuka: peuieHre cucTeMbl ypaBHeHHI. Tpuronomerpuueckue (yHKIHUU: CHHYC,
KOCUHYC, TaHTCHC, KOTAHTE€HC, OCHOBHOC TPHTOHOMETPHYECKOE TOXKICCTBO. BEKTOpHI M WX
MPOSKIIMA HAa OCU KOOPIHMHAT, CIOKEHUE BEKTOPOB. [IpoM3BOMHBEIC 3JIEMEHTAPHBIX (DYHKIIUU.
[Tpu3naku mo100us TPEYroIbLHUKOB, OMPEIeIeHHE TUIOMIAIU TUIOCKUX PUTyp U 00bEMa Tel.

buonozua: >nektpudeckue SBICHHUS B KUBOHM MpUpojJe, KoyeOaTelbHbIE IBHKEHUS B
JKUBOW  TIpUpOJAE,  JKOJOTHYSCKUE  PUCKA  TPU  TPOU3BOJACTBE  AJICKTPOIHEPIHH,
DJIGKTPOMArHUTHOE 3arps3HEHUE OKPYKAIOMIEH Cpeabl, YIbTPa3BYKOBas JIUArHOCTHKA B
MEAUIIMHE, ONITUYECKUE SIBJICHUS B )KUBOU MPUPOJE.

Xumusa: CTpOCHHE aTOMOB M MOJIEKYJ, KpPUCTAIIIMYEcKass CTPYKTypa TBEPABIX Tel,
MEXaHHU3MBbI 00pa30BaHUS KPUCTAJUTMUECKOHN PEIIETKY, CIIEKTPAIBHBIN aHAIN3.

T'eozpaghus: MarHuTHBIC TIOTIOCA 3EMIIH, 3aJICKW MArHUTHBIX Py, POTOCHEMKA 3eMHOMN
MOBEPXHOCTH, cericMorpad.

Texnonozus: npuMeHeHHE MOCTOSHHBIX MarHUTOB, AJIEKTPOMArHUTOB, AIEKTPOABUTATENb
SxoOm, reHepaTop TEPEeMEHHOTO TOKa, WHAYKIIMOHHAS TIeYb, JIMHHUH O3JIEKTpoIepenad,
QJIGKTPOJIBUTATENb, pPajiap, pPaaIuONPUEMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBY-neus,
yIbTPa3ByKOBasi IMATHOCTUKA B TEXHUKE, MPOEKIMOHHBIA amnmapar, BOJOKOHHAS OMNTHKA,
conHe4Has Oarapesi, CIyTHUKOBbIE MPUEMHUKH, S/IEPHAsI JHEPTETUKA U HKOJIOTHUECKUE aCTIEKThI
€€ pa3BUTHSL.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA IIPOTPAMMLBI 110 ®U3UMKE HA
YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUMAJIMUHOCTHBIE PE3YJIBTATEI

JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3y/IbTaThl OCBOCHMs yueOHOro mpeamera «DU3uKay J0JKHBI OTPaXaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHONW BHYTPEHHEU
NO3UIMEN JMYHOCTH, CHCTEMON LIEHHOCTHBIX OpPHEHTAlUil, IO3UTHUBHBIX BHYTPEHHUX
yOeXIeHUM, COOTBETCTBYIOIMX TPATULMOHHBIM ILIEHHOCTSAM POCCHHCKOrO  OOIIEeCTBa,
paclIupeHe KU3HEHHOTO OIBITA U ONBITA ACATEIBHOCTH B IIPOLIECCE PEATU3ALUNA OCHOBHBIX
HaIpPaBJIEHUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YHUCJIE B YACTH:

IrPaKIAHCKOI0 BOCIIMTAHMSA:

e CchOPMHUPOBAHHOCTD TPAXIAHCKOW MO3MLIMU OOYYaloOImIErocss Kak akKTUBHOTO U
OTBETCTBEHHOTI'0 YJIEHA POCCUKCKOI0 OOLIECTBA;

® [IPUHATHE TPAJAULMOHHBIX OOIIEYETOBEUECKUX T'YMAHUCTUYECKUX U JIEMOKPATUYECKUX
IIEHHOCTEM;

® TOTOBHOCTH BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECAX TPAKIAHCKOTO OOIIECTBA,
y4acTBOBaTh B CaMOYIPABJIEHUU B 00pa30BaTeIbHON OpraHu3aluu;

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

® TOTOBHOCTb K TYMaHUTAPHOMN U BOJIOHTEPCKON NEATEIBHOCTH.

NATPHOTHYECKOI0 BOCIIUTAHHSA:

e cpOpMHPOBAHHOCTH POCCUNCKOMN IpaskJaHCKON UJIEHTUYHOCTH, NATPUOTU3MA;

® [ICHHOCTHOE OTHOILIEHUE K IOCYAapCTBEHHBIM CHUMBOJIaM, JIOCTH)KEHUSM POCCHHCKUX
y4€HBIX B 0071aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

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

e CrnocoOHOCTh OLIEHHWBAaTh CHUTYallUI0 W TPUHUMAaTb OCO3HAHHBIE  PpEIICHMUS,
OPUEHTHUPYAICh HAa MOpPAJIbHO-HPAaBCTBEHHBIE HOPMBI M ILIEHHOCTH, B TOM 4HCIE B
JIESITETbHOCTH YYEHOTO;

® 0CO3HaHME JMYHOIO BKJA/a B IOCTPOEHUE YCTOHUYHUBOTO Oy IyIIero.

ICTETHYECKOr0 BOCTIMTAHUSA:

® DOCTETMYECKOE OTHOUIEHME K MHpPY, BKJIIOYas D3CTETUKY HAy4YHOTO TBOPYECTBA,

npucyiero Gpusnvyeckon Hayke.
TPYAOBOI'0 BOCIIMTAHMSA:

e HHTEpeC K pa3luyHbIM cdepaMm NpoPecCHOHANbHON AESTeNbHOCTH, B TOM 4YHCIE
CBSI3aHHBIM C (DU3UKON U TEXHUKOW, YMEHHE COBEPILATh OCO3HAHHBIM BHIOOP Oymymieit
npodeccuu 1 peaTn30BbIBaTh COOCTBEHHbIE KU3HEHHBIE IIIaHBI,

® TOTOBHOCTb M CIIOCOOHOCTH K OOpa30BaHMIO M CaMOOOPA30BaHUIO B OOJIACTH (U3UKU
Ha MPOTSHKEHNUU BCEH JKU3HM.

IKOJIOTHYECKOr0 BOCTIMTAHUSA:

e c(hOPMHUPOBAHHOCTb HKOJOTHUECKOM KYJIbTYphl, OCO3HaHME TJI00AJLHOTO XapakTepa
9KOJIOTHYECKUX MPooIIeMm;

¢ IUIAHMPOBAHME U OCYIIECTBICHUE NCHCTBUN B OKPYKAIOLICH Cpelle Ha OCHOBE 3HAHUS
1eyed yCTOMYMBOrO pa3BUTHUS YEJIOBEUECTBRA;

® paCIIMpPEHHE ONbITa JAEATEIBHOCTH 3KOJOTMYECKON HAIPABICHHOCTH Ha OCHOBE
UMEIOIUXCs 3HaHUM 10 (pU3HKe.

HeHHOCTH HAYYHOI'0 NO3HAHHUS:



c(OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3NUECKON HAYKH;
OCO3HAHHWE LIEHHOCTH HAyYHOW JEeATENbHOCTH, FOTOBHOCTb B IIPOLECCE H3YUCHUS
(GU3UKH  OCYILECTBJIATH  MPOEKTHYHO M MCCIEJOBATENBCKYK  JESITEIbHOCTD
MHAUBUAYAJIBHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
ba3zoBble Jjornueckue JeicTBUSA:

CaMoOCTOSITeNIbHO (OPMYIIMPOBATh U AKTyaIM3UpPOBATh MpoOiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpENENATh UEIH AESITEIbHOCTH, 3a1aBaTh [TApaMETPbl U KPUTEPUU UX TOCTUKEHUS;
BBISIBJISITH 3aKOHOMEPHOCTH UM TPOTHBOPEYMS B pacCMATPUBAEMbIX (DHU3HUECKUX
SIBJICHUSIX;

pa3pabaTeiBaTh IUTAH pEUICHHs MOpoOJiieMbl C y4€TOM aHalIM3a HWMEIOLIUXCS
MaTepHaAIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JACSATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJbTATOB LIEIISM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

KOOPJMHHUPOBATh M BBIMOJIHATE PabOTy B YCIOBHUSIX pEajJbHOr0, BUPTYAIbHOTO U
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHS;

pa3BHBaTh KPEATUBHOE MBITIICHUE TPU PEIICHUH KU3HEHHBIX TTPOOJICM.

ba3oBble nccienoBarebcKue AeiCTBHUA.

BJIa/IETh HAYYHON TEPMUHOJIOTHEHN, KIIFOUEBBIMU MOHATHIMHU U METOAaMM (PU3HUECKOMN
HayKH;

BJIQ/IETh HABBIKAMU Y4YEOHO-UCCIIEOBATEIbCKONM W TPOEKTHOM JEeATEIIbHOCTH B
o0nactd (PU3MKH, CHOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY HOUCKY
METOMOB peUleHHs 3aJad (U3MYECKOrO COJCpXkKaHUs, HPUMEHEHUIO pPa3JInYHbIX
METOJI0B ITO3HAHNUS;

BJIAJIETh BUJIAMHU JIEATEIBHOCTH IO NOJYYEHUIO HOBOTO 3HAHHUSA, €T0 MHTEPIPETALNH,
peoOpa3oBaHUIO0 U IPUMEHEHHIO B PA3IMYHBIX YUEOHBIX CUTYalUsIX, B TOM YUCIIE NPU
CO31aHUU YYEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH ITPUUMHHO-CJIE/ICTBEHHBIE CBSI3W M aKTyaJU3UpOBaTh 3ajady, BbIIBUraTh
rUNoTe3y €€ pelleHus, HaxoAuThb AapryMeHTbl JJIsl JI0Ka3aTelbCTBAa CBOMX
YTBEPKJICHU, 3a1aBaTh apaMeTPbl U KPUTEPUH PELICHUS;

AQHAIM3UPOBATh MOJYYEHHbIE B XOJ€ pELIEHUS 3aJaud pe3yibTaTbl, KPUTUYECKU
OLICHMBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;
CTaBUTH U (POPMYIUPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHON JIEATEILHOCTH, B
TOM YHCJI€ IPU U3YUYEHUH (DUBHKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OIIEHUBATh MPUOOPETEHHBIH OIIBIT;

YMETb NEPEHOCUTh 3HaHUS MO (PU3HMKE B IPAKTUUECKYIO 001aCTh KUZHEACSITENbHOCTH;
YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTeil;

BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHANBHBIE MTOAXOAbl U PEIICHHUS;

CTaBUTb IPOOJIEMBI U 33J]a4H, JOMYCKAIOIIUE aJbTEPHATUBHBIC PELICHHUS.

Patora ¢ undopmaunmeii:

BJAJCTh HABBIKAMU TOJy4YeHUS HHGpopMalMu (U3UUYECKOTO COACPKAHHUS U3
UCTOYHMKOB pPa3HBIX THUIIOB, CaMOCTOSATENIBHO OCYILUECTBIIATh IIOMCK, aHalu3,
CHUCTEMAaTH3allMI0 W HWHTEPIPETAlui0 HHPOPMALUU pa3IMYHBIX BHUIOB U  (HOpM
IIPEICTABIICHUS;



OLIEHUBATh JOCTOBEPHOCTH MH(OPMAIINH;

UCIIOJIb30BaTh CpeiCcTBAa MH(OPMAIIMOHHBIX W KOMMYHHUKALIMOHHBIX TEXHOJOTHH B
pEUICHNH KOTHUTHBHBIX, KOMMYHHMKAaTHBHBIX ¥ OpraHM3allMOHHBIX 33734 ¢
coOmofieHeM  TpeOOBaHWH  J>PrOHOMUKH, TEXHHKH O€30IMacHOCTH, T'HTHEHBI,
pecypcocOepekeHnsl, NPABOBBIX M OTHYECKUX HOPM, HOPM HH(POPMAITMOHHON
0€30I1aCHOCTH;

CO3/1aBaTh TEKCThl (DU3MYECKOTO COJACpXKAaHHUA B PA3IMYHBIX (opMmMaTax Cc yd&€ToMm
Ha3HaueHUs MHPOPMALMU U IEIEBOM ayAWTOPUH, BBHIOMpAas ONTUMAIbHYIO (Gopmy
IPE/ICTaBICHUS U BU3YaTH3aLIH.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

OCYILECTBIIATh OOIEHHE HA YPOKaX (PU3UKU U BO BHE-YPOUHON AEATEIbHOCTH;
pacrio3HaBaTh MPEANOCHIIKN KOH(DIMKTHBIX CUTYalluid M CMATYATh KOH(IMKTEHI;
pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHHUSI C UCIIOJIIb30BAHMEM S3BIKOBBIX
CPEICTB;

MOHMMATh U UCMOJIb30BaTh IPEUMYLIECTBA KOMAHIHOM U MHAUBUAYAJIbHON pabOTHI;
BBIOMPATh TEMATHKY M METOJIbl COBMECTHBIX JACUCTBUI ¢ YUETOM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IPUHUMATH LIEJIM COBMECTHOM JESTEIIbHOCTH, OPraHU30BbIBAaTh U KOOPAUHUPOBATH
JEUCTBUS N0 €€ JOCTH)KEHHIO: COCTAaBIIATH IUIAH JEWCTBUH, PACHPENEIATh POJIA C
y4€TOM MHEHUH Y4aCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOM paboThl;

OLIEHMBATh KAyeCTBO CBOEr0 BKJaJa M KaXJOr0 Y4YacTHUKA KOMaHJIbl B OOIIUI
pe3yibTaT Mo pa3paboTaHHBIM KPUTEPUIM;

IpeJiaraTb HOBBIE ITPOEKTHI, OLEHUBATh UJEU C NO3UIMY HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIISATh ITO3UTUBHOE CTPATETMYECKOE IOBEACHHME B PA3JIMYHBIX CHUTYyalUsX,
MPOSBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHbIE YHUBepPCaJbHbIE y4eOHbIEe TeiiCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIISATH IMO3HABATEIBHYIO JACSITEIBHOCTh B 00JaCTH (QU3UKU U
ACTPOHOMUH, BBISIBISITH IPOOJIEMBI, CTaBUTh U ()OPMYITUPOBATH COOCTBEHHBIC 3a/1a4H;
CaMOCTOSITEJIbHO COCTABJISITH IUIaH PEIICHUs] paCYETHBIX M KAUECTBEHHBIX 3aj1ay, IJIaH
BBITIOJTHEHHS MIPAKTUYECKOW PabOThl ¢ YUETOM HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNH;

JIaBaTh OLIEHKY HOBBIM CUTYalIHIM;

pacupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE TUYHBIX MPEANOYTECHUH;

JienaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €T0, OpaTh Ha ce0si OTBETCTBEHHOCTH 32
pEILICHHUE;

OIICHUBATH MPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (POPMUPOBAHUIO W TPOSBICHUIO JPYAUIMU B 00acTH (DU3UKH,
MOCTOSTHHO TMOBBIIIATH CBOW 00pa30BaTeNbHbIN U KYJIbTYPHBIH YPOBEHbD.

CﬂMOKOHTpOJ’IL, IMOLMOHANbHBIA HHTEJLJIEKT:

JIaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTUBBI B JAEATEIBHOCTb, OLIEHUBATDH
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIAJCTh HABBIKAMU IIO3HABATEILHOW pPE(IEKCHH KaK OCO3HAHHUS COBEPIIAEMBIX
JIEUCTBUUA U MBICIIUTEIIBHBIX MPOIECCOB, UX PE3YJITATOB U OCHOBAHMIA;

UCTIOJIb30BaTh MPUEMBI peIIEKCUU JIUIs OLICHKH CUTYaIlMH, BEIOOpa BEPHOTO PEIICHUS;
YMCTH OLICHUBATL PUCKHU U CBOCBPCMCHHO NPUHUMATD PCIICHUS IO UX CHUIKCHUIO,
MPUHUMATh MOTHUBBI U apIYMEHTHI JPYTUX MPU aHAJIW3€ PE3yJIbTaTOB EATEIbHOCTH;
MPUHUMATH ceOsl, MOHUMasi CBOM HEIOCTaTKH U JOCTOMHCTBA,



[IPUHUMATh MOTUBBI U ApIYMEHTBI APYTUX IIPU aHAIU3€E PE3YJIBTATOB IEATEIbHOCTH;
NPU3HABATh CBOE MPaBO U MPABO JPYTUX HA OLIMOKH.

B npornecce AOCTH)XKEHUS JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS MIPOrpaMMbl MO (GU3MKE IS
YPOBHS CpeHero ooiiero o0pa3zoBaHus y 00y4yaroluXcs COBEPUICHCTBYETCS IMOLMOHAIBHBIH
WHTEIIEKT, MPEANOIaralonuii ChOpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIOIIEr0 CHOCOOHOCTh IOHMMATh CBOE SMOIMOHAIBHOE
COCTOSIHME, BUJICTh HAINPABJICHUS Pa3BUTUS COOCTBEHHOH AMOIMOHAIBHOU cdepsl,
OBITH YBEpEHHBIM B ce0e;

CaMOpEryJIMpOBaHKsl,  BKJIIOYAMONIETO  CAMOKOHTPOJb,  yYMEHHE  INPHHUMATh
OTBETCTBEHHOCTb 33 CBOE  IIOBEJCHHE, CIOCOOHOCTH  aJaNTHPOBATHCS K
9MOLMOHAILHBIM U3MEHEHHSIM U MPOSIBISITH THOKOCTD, OBITH OTKPBITHIM HOBOMY;
BHYTPEHHEH MOTHBALMH, BKIIIOYAIOIICH CTPEMJICHHUE K JOCTIIKCHHUIO LIEIU U YCIEXY,
ONTHMH3M, HHULUATUBHOCTh, YMEHHE JICHCTBOBATh, HCXO/S M3 CBOUX BO3MOXKHOCTEH;
IMIIATHH, BKJIIOYAIOLICH CIIOCOOHOCTh MOHMMATh SMOLMOHAILHOE COCTOSIHUE JIPYTHUX,
YIUTBIBAaTh €r0 IPU OCYIICCTBICHUU OOIICHHUS, CIIOCOOHOCTh K COYYBCTBHIO U
CONICPSIKUBAHUIO;

COLMAIBHBIX HABBIKOB, BKIIOYAIONIMX CIIOCOOHOCTh BBICTPAUBATH OTHOIICHUS C
JPYTHMH JIFOJBMH, 3a00THTHCS, IPOSIBIISITh UHTEPEC U pa3peliaTh KOHPIUKTHI.

I[MPEAMETHBIE PE3YJIBTATBI

K xonuy oOyuenus B 10 knacce npeIMeTHbIE pe3ysbTaThl HA YIIIyOJEHHOM YPOBHE JIOJIKHBI
oTpaxaTb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

NOHMMATh pPOJb (PU3UKK B DSKOHOMHYECKOW, TEXHOJOTMYECKOW, 3KOJOTUYECKOH,
COLIMAJILHOW M ATHYECKON cdepax AesITeNbHOCTH YeIOBEKa, POJb U MECTO (PU3UKHU B
COBPEMEHHOMN Hay4HOU KapTUHE MUDpa, 3HAUEHUE OIHCATENBHOM,
CHUCTEMaTH3UPYIOLIEH, OOBSICHUTENIBHOW M MPOTHOCTHYECKON (yHKIMHA (u3ndeckoit
TEOPUU — MEXaHUKU, MOJIEKYJSIPHOM (U3MKM U TEPMOJUHAMHUKHU, POJIb (PU3NYECKOU
Teopuu B (OPMHUPOBAHUHU MPEICTABICHUM O PU3NUECKON KapTUHE MUPA;

pa3nuyarth YCIOBUS MPUMEHMMOCTH Mojened (QHU3MYecKuX Tela M IPOLECCOB
(siBIEHUI): MHEpLMATIbHAS CUCTeMa OTCUETa, a0COJIFOTHO TBEP/OE TEN0, MaTepuaIbHas
TOYKa, PABHOYCKOPEHHOE JBWXKEHHME, CBOOOJHOE majeHue, abCONIOTHO ympyras
neopmanusi, abCONIOTHO YNPYroe M abCONIIOTHO HEYNPYroe CTOJIKHOBEHUS, MOJIENIU
ra3a, JKUIKOCTH W TBEPAOro (KPUCTAJUIMUECKOIO) Teja, MACaNbHBIM ra3, TOUEUHBIN
3apsAJl, OTHOPOJHOE JIEKTPUUYECKOE TT0JIE;

paznuyaTh yclnoBUs (TpaHMIBl, OOJACTH) NPUMEHHUMOCTH (PU3UYECKHX 3aKOHOB,
NOHUMAaTh BCEOOIIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OrPaHUYEHHOCTh
MCII0JIb30BaHUs YaCTHBIX 3aKOHOB;

aHAJTM3UPOBaTh U OOBACHATH MEXAHWYECKHE TIPOLECChl M SBJICHUSA, HCIIOIB3Ys
OCHOBHBIC TIOJIOKEHUSI W 3aKOHBI MEXaHUKH (OTHOCHUTEIHHOCTh MEXaHHYECKOTO
JIBUXKEHUS, (OpMYJbl KMHEMATUKH PAaBHOYCKOPEHHOTO IBMXKEHMSI, MPeoOpa3oBaHUS
lanmnes nng CKOPOCTH M NepeMElIeHus, 3akOoHbl  HblOTOHA, NpUHIUI
OTHOCUTENIBHOCTH ['anuies, 3aKOH BCEMHMPHOIO TATOTEHHS, 3aKOHbl COXpaHEHUs
UMIIYIbca ¥ MEXaHWYECKOM DJHEpPruM, CBs3b pabOThl CUJIBI C HW3MEHEHHEM
MEXaHUYECKOM HSHEepruM, YCJIOBHS paBHOBECUS TBEPAOTO Tena), IpU ITOM
HCIIOJB30BaTh ~ MAaTEMAaTUYECKOE  BBIPAKCHHE  3aKOHOB,  YKa3bIBaTh  yCIIOBHS
NPUMEHUMOCTH (PU3UYECKUX 3aKOHOB: MpeoOpazoBaHuii [ anmes, BTOPOro U TPETHETO



3aK0HOB HbIOTOHA, 3aKOHOB COXPAaHEHHUSI UMITYJIbCA U MEXAHUYECKON dHEPIuH, 3aKOHA
BCEMHUPHOT'O TATOTCHUS;

AHAIM3UPOBATh U OOBSACHATH TEIIOBBIE MPOLECCHl M SBJICHUS, HCIOIb3YsI OCHOBHBIE
nonoxenns MKT u 3aKOHBI MOJIEKYJISIDHOH (H3UKHM WU TEPMOJUHAMUKH (CBSI3b
JIaBJICHUS UJICAIBHOTO ra3a Co CPEAHEN KUHETUYECKON SHEPrUel TEMIOBOTO IBUKEHHUS
M KOHLEHTpaluued €ero MoOJIEKYyJ, CBS3b TEMIEpPAaTypbl BELIECTBA CO CpeaHEH
KMHETUYECKOM DJHEprued TEeIJIOBOTO JBHUKEHUSA €ro 4YacTHll, CBA3b JaBJICHUSA
UJCAIBHOIO Ta3a C KOHLEHTpalUMed MOJIEKYJ M €ro TEeMIepaTypou, ypaBHEHHUE
MenneneeBa—Knanelipona, NepBblld 3aKOH TEPMOJAMHAMMKHU, 3aKOH COXPaHEHUS
SHEPruud B TEIUIOBBIX IpOIeccax), MPH H3TOM HCIOJIb30BaTh MaTeMaTHYeCKOe
BBIPDA)KEHHE 3aKOHOB, YKa3blBaTh YCJIOBHUS IPUMEHMMOCTH ypaBHEHUs MeHzeneeBa—
Knaneiipona;

AQHAIM3UPOBATh M  OOBSACHATH DJIGKTPUUECKHE SBJICHUS, HCIONb3yS OCHOBHBIE
MIOJIO’KEHHUS M 3aKOHBI AIEKTPOJIUHAMUKHU (3aKOH COXPaHEHMsI JIEKTPUUYECKOIO 3apsija,
3akoH  Kynona, DNOTEHIMaNbHOCTh  AJIEKTPOCTATUYECKOIO  IOJSA,  [PHUHIMI
CYNEPIIO3UINHN SJIEKTPUUECKHUX IOJIEH, MPU 3TOM YyKa3blBas YCIOBUS NMPUMEHHUMOCTHU
3akoHa Kynona, a Takke NpPaKTHMUECKH BAa)KHBIE COOTHOILIEHHUs: 3aKOHbI Oma i
y4acTKa LEeNHu U JAJI1 3aMKHYTOM 3JIEKTPUYECKOU LIenH, 3aKoH J[oynsa—JIenna, npasuia
Kupxroda, 3axonsr @apajgest 1u1st 3JCKTPOIH3a);

ONHCHIBATh (DU3MYECKUE MPOIECCHl M SBJICHHSI, HCIIOJB3Yys BEIIMYUHBL: IEPEMEIICHHUE,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC T€da U CUCTEMbI TE€Jl, CHJIa, MOMEHT CHUJIbI, 1aBJIICHHE,
MOTEHLIMAIbHAs SHEPrusi, KUHETHYeCKas HHEprusi, MexaHudeckas sSHeprusi, padora
CUJIBbI, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, CHJIa TSDKECTH, CHJIa YIPYTOCTH, CHJIA
TPEHUsI, MOIITHOCTbh, SHEPTHSI B3aUMOJICHCTBUS Tea ¢ 3eMiIE BOIHM3U €€ TTOBEPXHOCTH,
SHEeprus ympyrod naedpopmanuu TPYXKHHBI, KOTUYECTBO TEIJIOTHI, aOCOIIOTHAS
Temreparypa Tena, paboTra B TEepMOJIWHAMUKE, BHYTPEHHSSA OSHEPTus HJICATbHOTO
OJIHOATOMHOI0 Ta3a, paboTa WJealbHOIO ra3a, OTHOCHTENIbHAs BJIAXKHOCTh BO3]yXa,
KII[l waeanbHOro TEIJIOBOIO JIBUTATENsl; JJIEKTPUUECKOE T0JI€, HANPSKEHHOCTh
ANEKTPUYECKOTO IOJIA, HANPSHKEHHOCTh IOJII TOYEYHOIO 3aps/ia WU 3apsyKEHHOIO
niapa B BaKyyMe€ U B JUAJIEKTPUKE, MOTEHIMAN 3JEKTPOCTATUUYECKOrO MOJIsA, Pa3HOCTh
MOTEHIMAJIOB, 3JIEKTPOABUKYILAs CHJIA, CUJIAa TOKA, HAIpSKEHUE, MOIIHOCTh TOKa,
ANEKTPUYECKasi EMKOCTh IIJIOCKOTO KOHJIEHCATOpa, CONPOTHBICHUE Y4YacTKa LENH C
MIOCJIEIOBATEIbHBIM M MApPaJUICJIbHBIM  COCIMHEHUEM  PE3UCTOPOB,  DHEPruUs
ANEKTPUYECKOTO I0JIs1 KOHAEHCATOPa;

OOBSCHATH OCOOCHHOCTH TPOTEKAaHWUS (U3MYECKUX  SBICHUW: MEXaHHYECKOe
JBW)KEHUE, TEIUIOBOE [JIBUKEHHWE YaCTHUI[ BEILIECTBA, TEIJIOBOE PABHOBECHE,
OpoyHOBCKOE JBIKeHue, nuddy3us, ucmapeHue, KATIeHne U KOHSHCAIUs, IJIaBJICHNe
M KpUCTAUIM3alMs, HANPAaBICHHOCTh  TEIUIONEPEAAud,  JJIEKTpHU3aluus  Tel,
SKBUIIOTEHIIMAIIBHOCTh MMOBEPXHOCTHU 3aPSXKEHHOTO MTPOBOJIHUKA;

IIPOBOJMTH HCCIIEIOBAaHHE 3aBUCHUMOCTH OJHOW (PM3MYECKON BENUYMHBI OT JIPYrou ¢
UCIIOJIb30BAaHUEM TMPSMBIX H3MEPEHUH, MpU HTOM KOHCTPYHUPOBATh YCTAHOBKY,
buKkcUpoBaTh Pe3yIabTAThl MOJTYYCHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BUIE
rpauKoB C y4€TOM aOCOJIFOTHBIX IOTPEIIHOCTEH W3MEPEHHH, JeNaTh BBIBOJBI IO
pe3ynbTaTaM UCCIIEI0BAHMS;

MPOBOANTH KOCBEHHBbIE M3MEpPEHUs (PU3NYECKUX BEIMYUH, MpPU 3TOM BBIOMpATH
ONTUMAJBHBIA METOJ M3MEPEHHUs, OLEHUBATh aOCONIOTHBIE W OTHOCUTEJbHbBIE
MOTPEUTHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHHUIA;

MPOBOJUTH  OMNBITBI IO MPOBEPKE MPEIIOKEHHOW THUMNOTE3bl:  IIAHUPOBATH
OKCIIEPUMEHT,  COOHMpaTh  OKCIEPUMEHTAIbHYIO  yCTaHOBKY, aHAJIU3UPOBATH
MOJIYYeHHBIEC PE3YIbTaThl U JENATh BBIBOJI O CTATYCE MPEAT0KEHHOU TUIIOTE3HI;



coOuoiaTh MpaBmiia 0€30MacHOro TpyAa MPH MPOBEACHUU HCCIEIOBAaHMNA B paMKax
y4eOHOI0 SKCIEPUMEHTa, MPAKTUKyMa M Y4eOHO-MCCIEI0BATEIbCKOW M INPOEKTHOM
JESITEIbHOCTH C HCIOJIb30BAHUEM H3MEPUTEIbHBIX YCTPONCTB M J1aDOPaTOPHOIO
000pyI0BaHNS;

pewatb pacy€THbIE 3aJayd C SBHO 33JaHHOM M HESIBHO 3aJaHHOM (usnueckon
MOJICNIbIO: HAa OCHOBAaHMHM aHajIM3a YCJIOBUS OOOCHOBBIBaTH BBHIOOp (u3HuecKoi
MOJIeNIM, OTBeyarolleldl TpeOOBaHUAM 3aJaud, MPUMEHATb (OPMYINbI, 3aKOHBI,
3aKOHOMEPHOCTH M  IOCTyJaThl  (PU3MUECKUX TEOpUHl IpU  HCHOIb30BAHUU
MaTEeMaTUYECKUX METOJOB pEUIeHMs 3ajad, MPOBOAUTH pacd€Tbl HAa OCHOBAaHUU
UMEIOUINXCA JaHHBIX, AaHAJIU3UpPOBaTh pPE3YJbTaThl U KOPPEKTUPOBATh METObI
pelIeHus ¢ Y4ETOM IOJyUYEHHBIX PE3YyJIbTaTOB;

pemaTh KaueCTBEHHbIE 331a4M, TpeOyroImue NpUMEHeHNUS 3HAHUI U3 Pa3HBIX Pa3/ieioB
Kypca (QU3MKH, a TaKKe MHTErpalMd 3HAHUM U3 APYruMX NpPeAMETOB €CTECTBEHHO-
HaY4YHOTO IIMKJIA: BBICTPaMBATh JIOTMUYECKYIO LIEMIOYKY PACCYKACHUH C ONMOpoil Ha
M3y4EHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (pU3HUYECKHE SIBICHHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS [UI1 OOBSACHEHUS OCHOBHBIX IIPUHIUIIOB pabOThI
M3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTUYECKUX ITPOLIECCOB;
IPUBOAUTH MIPUMEPHI BKJIA/1a POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKl, B OOBSICHEHHE IPOIECCOB OKPYKAIOLIEr0 MHpA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHI;

AQHIM3UPOBATh U  OLIEHUBATh IOCJIEJACTBUS OBITOBO U  NPOU3BOACTBEHHOMN
JeSITEIbHOCTH 4YeNOBEeKa, CBS3aHHOW C (PU3MUYECKUMM IPOLECCaMH, C IO3UIHH
9KOJIOTUYECKOM 0€3011aCHOCTH, IpeCTaBICHUI 0 panroHaIBLHOM
IPUPOJIONONIB30BAaHUH, a TaKXKe Pa3yMHOM HCIOJIb30BaHUU JIOCTH)KEHUN HAYKU U
TEXHOJIOTH JIJIsl JAIbHEHUIIIET0 pa3BUTHS YEIOBEUECKOTO O0IIECTBA;

INPUMEHSTh Pa3IM4HbIe CIIOCOOBI paboThI ¢ HHPOopMalueil GU3NYECKOTo COAEPKaHUs C
UCIIOJIb30BAaHUEM  COBPEMEHHBIX HMH()OPMAIIMOHHBIX  TEXHOJIOTUH, TpU  3ITOM
UCMOJIb30BaTh ~ COBPEMEHHbIE  HMH(OPMAIIMOHHBIE  TEXHOJIOTUM Ul  IIOUCKAa,
nepepadOTKU M TpeAbsBICHUS Y4YeOHOW M HaydHO-TIOMYJISIpHOW HH(OpMauy,
CTPYKTYPUPOBAaHUS WM HMHTEPIPETAui WHGPOPMALUU, MOIYYSCHHOH W3 pPa3IHYHBIX
HCTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATh MOJIy4aeMylo HH(OpPMAILIUIO U OLICHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAaHWW, TaK M Ha OCHOBE aHaju3a
UCTOYHUKA HHPOpMaLUHY;

OPOSIBIATH  OpPraHU3allMOHHbIE U IIO3HABATEJIbHBIE YMEHHMS CaMOCTOSITEIHLHOIO
npuoOpeTeHus] HOBBIX 3HAHUM B TpoOILECCe BBHIMOJIHEHUS IPOEKTHBIX U Yy4eOHO-
HCCIIeI0BATENbCKUX padoT;

paboTaTh B TpyIIe C UCHOJIHEHHWEM pPa3IMYHBIX COLHUAIBHBIX POJIeH, MIaHUpPOBATh
paboTy TpYMNIbI, palMOHAIBHO paCHpeNessTh JeATENbHOCTh B HECTaHIApPTHBIX
CUTYallUsX, aJIeKBaTHO OLIEHWBATh BKJIAJ KaXKIOTO U3 YYaCTHUKOB TPYIIIHI B PELICHUE
paccMaTpuBaeMoi MpoOIeMsl;

NpOSBIATE MOTHBALMIO K Oynymed mnpodecCHOHATbHOM — JEATENbHOCTH IO
CHEeUHATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQHIIS.

K konmy oOyduenust B 11 Knacce npeIMETHBIC pe3yJabTaThl Ha YIIyOJIEHHOM YPOBHE JTOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMECHHM:

MOHUMAaTh pOJIb (U3UKH B DKOHOMHYECKOW, TEXHOJIOTMYECKOW, COIHUAIBLHON U
3TUYECKON cdepax HesITeNTbHOCTH YeJIOBEKa, POjib M MECTO (PM3WKH B COBPEMEHHOM
Hay4HOU KapTHHE MHUPA, POJIb ACTPOHOMHHU B IIPAKTUYECKOU AEATEIBHOCTU YEJIOBEKA U
HaﬂbHeﬁmeM HAay4YHO-TCXHHUYCCKOM Pa3BUTHH, 3HAYCHUC OHHC&TGHBHOﬁ,
CHUCTEMaTHU3UPYIOeld, OOBSICHUTEIBHOW W TPOTHOCTUYECKOW (DYHKIMM (Quzndeckon



TEOPUU — DIIEKTPOJAMHAMUKH, CHEIHAIbHON TEOpUH OTHOCUTENHbHOCTH, KBAHTOBOM
¢u3uky, posnb QU3NUECKOW Teopuu B (OPMUPOBAHUH MPEACTABICHUN O (PU3UUECKOM
KapTUHE MHUpa, MeCTO (PU3MYeCKOW KapTUHBI MHUpa B OOIIEM psIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUIN O MPUPOJIE;

pa3nuyarth yCJIOBUS NPUMEHUMOCTH MoOjeield (u3MYecKux Tel U TPOILECCOB
(sBIEHUI): OAHOPOJHOE OJEKTPUUECKOE W  OJHOPOJHOE MArHUTHOE  IOJI,
rapMOHMYECKHE KoJieOaHMs, MaTeMaTHYEeCKHH MasTHHUK, HACalbHBIA MPYXKUHHBINA
MasiTHUK, TAPMOHUYECKUE BOJIHBI, UCABHBIN KOJIeOaTeIbHBIN KOHTYp, TOHKAs JTUH3A,
MoJIeNiei aToMa, aTOMHOT'O Si/ipa U KBAaHTOBOM MOJIEIIH CBETA;

pa3nuyath ycioBus (TpaHUIBL, 00JacTH) NPUMEHUMOCTH (U3HUYECKUX 3aKOHOB,
MOHUMATh BCEOOIMI Xapakrep (yHIAMEHTAIbHBIX 3aKOHOB W OrPaHUYCHHOCTHh
MCIIOJIb30BAaHUS YaCTHBIX 3aKOHOB;

AHATM3UPOBATh U OOBSACHATH SJEKTPOMATHUTHBIC IMPOLECCHl W SBICHUS, WCIOJB3Ys
OCHOBHBIC TOJOXEHHUS M 3aKOHBl JJIEKTPOAMHAMUKH U CIEHUAIbHOW TEOpUU
OTHOCHUTEJIBHOCTH (3aKOH COXpaHEHHUs AJIEKTPHUECKOrO 3apsiia, Cuia AmIepa, Cuiia
JlopeHnia, 3akoH JJEKTPOMArHUTHOM WHAYKIWH, mpaBwio Jlenna, cBsi3p JJC
CAaMOUHIYKIIMU B 3JEMEHTE SJEKTPUUECKON MU CO CKOPOCTHIO HM3MEHEHHS CHUJIbI
TOKa, MOCTYJIaThl CIEIHATbHON TeOPUN OTHOCUTENFHOCTH DHUHINTEHHA);
AHAIU3UPOBATH U OOBACHATH KBAHTOBBIE MIPOLIECCHI U SIBICHUS, UCIIONb3YS MOJIOXKEHUS
KBaHTOBOH (pusuku (ypaBHeHue OuHIITEeWHA 11 poTodddexrta, mepBblii U BTOPOI
MoCTYJIaThl bopa, MpUHIUIT COOTHOIIEHUsT HeonpeaenéHHocrel ['eizenOepra, 3aKOHbBI
COXpaHEHHsI 3apsAA0BOTO M MAaCCOBOTO YHCEN W YHEPTHU B SJIEPHBIX PEAKLHUAX, 3aKOH
pPaZMo0aKTUBHOTO pacmaja);

OTHCHIBAThH (PH3UYECKHE TPOIICCCHI U SIBJICHUS, UCIIOJIb3Ys BEIMIMHBI: HAMPSHKEHHOCTH
DIIEKTPUYECKOTO  TOJS,  IMOTEHIMAN  AJEKTPOCTATHMYECKOTO MO,  Pa3HOCTh
MOTEHIIMAJOB, JJEKTPOJBIKYINAS CHUJIAa, WHIAYKIUS MarHUTHOTO TIOJSl, MarHUTHBIN
MOTOK, CWJIa AMIlepa, WHIYKTHBHOCTb, JJICKTPOJBIDKYINAS CHJIA CAMOWHIYKIIHH,
SHEPrUsi MAarHATHOTO TIOJISI MPOBOJHUKA C TOKOM, PEISTUBUCTCKHNA MMITYJIbC, TTOJTHAS
DHEPrusi, YHEPTHUS MOKOS CBOOOTHON YaCTHUIIBI, SHEPTUS U UMITYIbC POTOHA, MAaCCOBOE
YHCIIO U 3aps siipa, SHEPTHUS CBS3H SJIpa;

OOBSACHATH OCOOCHHOCTH TPOTEKaHUS (UINYECKUX SIBICHUN: DIIEKTPOMArHUTHAs
WHAYKINS, CAMOUHIYKIIUS, PE30HAHC, HHTep(hepeHIHs BOIH, TUpaKIus, TUCIEPCus,
MOJIHOE BHYTPEHHEE oTpaxkeHue, ¢otosnekrpuueckuit 3gdext (pororddexr), anpda-
u Oera-pacmaapl  sjep, TramMMa-H3Iy4YeHHE  sAAep, (U3NYSCKUE  MPUHITUIIBI
CIEKTPAILHOTO aHau3a U padoTHI 1a3epa;

OTIPE/ICIIATh HANpPABJICHUE WHIYKIIMH MArHUTHOTO TOJIS MPOBOJHUKA C TOKOM, CHIIBI
Awmriepa u cuibl JlopeHna;

CTpOUTh U300pakeHHEe, CO3/1aBaeMOe IUIOCKUM 3€pKajioM, TOHKOW JIMH30U, U
PacCUUTHIBATH €r0 XapaKTePUCTHUKH;

MPUMEHSTh OCHOBOIIOJIATAIOIINE ACTPOHOMHUYECKHE TOHSATHS, TEOPUH U 3aKOHBI IS
aHanM3a W OOBSICHEHUS (PU3NYECKUX TPOIECCOB, MPOUCXOMSIIMMX B 3BE3/MaX, B
3BE3AHBIX CHCTEMaX, B MEXKTaTaKTHYeCKOW Cpeje; JBIDKEHUS HEOeCHBIX Tell,
9BOJIIOINH 3BE3 1 BeceneHHOMM;

MIPOBOAMTH HCCIIEOBAaHHE 3aBUCUMOCTEH (U3NYECKUX BEIUYHMH C HCIOJIb30BAaHUEM
IPSIMBIX H3MEPEHUIA, TTPH 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCUPOBATH PE3YIbTATHI
MOJTyYEHHOW 3aBUCHUMOCTH (PH3UYECKMX BEIMYMH B BHAC TpPaUKOB C Y4ETOM
aOCONIOTHBIX ~MOTPEIIHOCTeH M3MEPEeHUH, [enaTh BBIBOABI IO  pe3yJbTaTam
UCCJIEJIOBAHUS,



MPOBOANTH KOCBEHHBIE HM3MEpPEHUs (PUINYCCKUX BEIMYWH, MPH ITOM BBIOHPATH
ONTUMAJBHBIA METOJ W3MEPEHHMsI, OLEHUBAaTh aOCOIIOTHBIE U OTHOCHUTEIbHBIE
MOTPEUIHOCTH NMPSAMBIX U KOCBEHHBIX U3MEPEHMUI;

IIPOBOJIUTHh  OMBITBI IO MPOBEPKE MPEIJIOKEHHONW THUIIOTE3bl: IUIAHUPOBATH
OKCIEPUMEHT,  COOMpaTh  SKCIEPHUMEHTAJIBHYIO  YCTaHOBKY,  aHAJIM3UPOBAThH
IIOJIyYEHHBIE PE3YJIbTAThl U 1€JaTh BBIBOJ O CTATyCE MPEIJIOKEHHON TUIIOTE3bI;
ONMCHIBATh METObI NIOJYUYEHUS HAYUHBIX ACTPOHOMHUYECKUX 3HAHUM;

coOnrofarh mpaBuia 0e30macHOro TpyJa HpU MPOBEIECHUU HUCCIEIOBAHUNA B paMKax
y4eOHOTO SKCIEPUMEHTA, MPAKTUKyMa M Y4eOHO-MCCIIET0BATEIBCKOW M TMPOEKTHOU
JeSITEIBHOCTH C HCHOJb30BAHUEM HM3MEPUTENBHBIX YCTPOWCTB U J1aOOPaTOPHOTO
000opyI0BaHNS;

pemath pacdy€THBIC 3a/adydl C SBHO 3aJ[aHHOW W HESIBHO 3aJaHHON (u3mdeckoit
MOJIeJIbIO: HAa OCHOBAaHUM AaHalIM3a YCJIOBHS BbIOMpaTh (pU3MUEcKHe MOJEIH,
OTBeUarolue TPeOOBAHUAM 3a/1a4H, IPUMEHATH (OPMYIIBL, 3aKOHBI, 3aKOHOMEPHOCTH U
NOCTYyJaThl (PU3MYECKUX TEOPHHA MPH HCIOIB30BAHUM MAaTEMAaTUYECKHX METO/I0B
pelieHus 3ajad, MPOBOAUTH pacuy€Thl HAa OCHOBAaHMM HUMEIOIIMXCS JaHHbIX,
AQHAJIM3UPOBATh pE3yJbTaTbl M KOPPEKTUPOBATh METOJbl PEIICHUS C Y4ETOM
MOJIyYEHHBIX PE3YJIbTATOB;

peliaTh KaueCTBEHHBIE 3a7au, TpeOyIolre NpUMEeHEHUsl 3HAaHUH 13 Pa3HbIX pa3/esioB
Kypca (QH3MKH, a TaKKe HHTErpallid 3HAHUA W3 APYrHX NPEJAMETOB €CTECTBEHHO-
HAay4YHOTO IMKJIA: BBICTPAMBATh JIOTMYECKYIO IIEMOYKY PACCYXKJICHHH C ONOpOW Ha
M3YYEHHBIC 3aKOHbBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SIBICHMUS,

HCII0JIb30BaTh TEOPETUUECKHE 3HAHUS JUIsl OOBSCHEHUS! OCHOBHBIX IPUHIUIIOB PabOThI
U3MEPUTENIbHBIX PUOOPOB, TEXHUUYECKUX YCTPOUCTB M TEXHOJIOTHYECKUX MTPOLIECCOB;
PUBOJIUTH MPUMEPHI BKJIa1a POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKd, B OOBSCHEHHE IPOLIECCOB OKPY’KAIOIIEr0 MHpa, B pPa3BUTHE TEXHUKU U
TEXHOJIOTHIA;

aHaJM3UpOBaTh M  OLEHUBATh IIOCIEACTBUS OBITOBOM W  MPOM3BOACTBEHHOMH
JEeSTEIbHOCTH YEeJIOBEKa, CBS3aHHOW ¢ (U3MUECKMMHU IMpolleccaMH, C TO3ULUN
HKOJIOTMYECKOM 0€e301acHOCTH, IpeJICTaBICHUN 0 paloHaIbHOM
MPUPOJONOIB30BAHUM, a TAKXKE Pa3yMHOM HCIOJIb30BAHUU JOCTUKEHUW HAayKd U
TEXHOJIOTUH JUIs JaTbHEHIIIero pa3BUTHsI YeIOBEUECKOro O0IIeCTBa;

OPUMEHSTH pa3InyHble CIIOCO0BI PabOTHI ¢ MHpOpMannel (U3NIECKOTO COAECPIKAHUS C
UCTIONIb30BAHUEM  COBPEMEHHBIX HMH()OPMAIIMOHHBIX  TEXHOJIOTUH, TPpU ITOM
UCIIONIb30BAaTh  COBPEMEHHbIE  HMH(OpPMAllMOHHBIE  TEXHOJOTMHM  JUIsl  TOMCKA,
nepepaboTKi UM TpeAbsBIeHUS Y4eOHOM W HayYHO-MOMYJSpHON HHOpMauH,
CTPYKTYpUPOBAaHUS W HHTEpHpeTalnuud HHPOpMAlMH, TOTYyYEHHOW U3 pPa3IUYHBIX
HUCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOJIy4aeMyr0 HH(DOPMAIIHIO U OIIEHUBATH €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAaHUM, TaK M Ha OCHOBE aHaIu3a
MCTOYHUKA HH(OpMaIUY;

NPOSBIATh OPraHUW3alMOHHBIE M IO3HABaTeNIbHbIE YMEHUS CaMOCTOSITENIbHOTO
NpUOOpEeTEeHUs] HOBBIX 3HAHWW B MPOIECCE BBHIMOJHEHHUS IMPOEKTHBIX U y4eOHO-
UCCIIEI0BATEIbCKUX PaldoT;

paboTaTh B IpyHIe C WCHOJHEHUEM pa3IMYHBIX COLMAJIBHBIX pOJIEH, IIIaHUPOBATh
paboTy TpPYMNIbI, pPAMOHATBHO pPACHPENesITh IeATENIbHOCTh B HECTAHJAPTHHIX
CUTYaIUsX, aJIeKBAaTHO OLICHUBAThH BKJIAJ KaXJAOTO U3 YUaCTHUKOB IPYIIbl B PELICHUE
paccMaTpuBaeMoii MpoOIeMbI;

OpOSIBIATE MOTHBAIMIO K  Oyaymed npodecCHOHaNbHOW — AEATENbHOCTH IO
CIIENUATLHOCTSM (DPU3UKO-TEXHHUECKOTO MPODHUIISL.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypcsl
Pazgen 1. HAYUHBII METO/1 IO3HAHMSI IIPUPO/JIbI
11 Hayunslii MeTO MO3HAHUS TPUPOIBI 6
Htoro no pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunemartuka 10 1
2.2 JluHamuka 10
2.3 Crartuka TBEpOTO Tena 5
2.4 3aKOHBI COXPAHEHUS B MEXAHUKE 10
Hroro mo pazueny 35
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYIIPHOKUHETUYECKON TEOPUN 15
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20
33 ArperaTHble cocTosiHUS BenecTBa. DazoBbie 14 1
MepeX bl
Hroro no pazneny 49
Paznen 4. DJIEKTPOINHAMUKA
4.1 DNeKTpruYecKoe moie 24
4.2 [TocTOsTHHBIN JIEKTPUUECKUIA TOK 24




4.3 Toku B pa3nuuHBIX cpenax 6
Wroro no pazueny 54
Pasznen 5. PUSHUECKHM TIPAKTUKYM
51  Ouskuecckuii MPaKTUKYM 16 16
Hroro mo pazneny 16
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paznen 1. JIEKTPOJANHAMUKA
11 MaruauTHoe nosie 14
1.2 DJNIEKTpOMarHuTHask UHIYKIUS 13 1
Hroro no pazgeny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexannueckue KoneOaHus 10
2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs 15
23 MexaHnYecKre U 3JIEKTPOMArHAUTHBIE 10 1
BOJIHBI
24 Orntuka 25 1
Hroro no paszneny 60

Paznea 3. OCHOBBI CIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

3.1 OcuoBbel CTO 5 1
Wroro no pazmeny )
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopmyckynspHO-BOIHOBOH Ayann3m 15

4.2 ®duznka aToma 5

43 ®dwu3mMKa aTOMHOTO SIpa U 3JIEMEHTapHBIX 5

YACTHI]




Hroro no pazneny

25

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU

12
Wroro no pazueny 12
Paznea 6. PU3HUYECKHAN MPAKTUKYM
6.1 ‘ Ou3nyecKuil MPakTUKyM 16 16
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOIIEE IOBTOPEHUE
Cucremaruzanus u 00001eHne
71 IPEIMETHOTO COJIEPYKAHMS U OIIBITA 15
' NeSITebHOCTH, IPUOOPETEHHOTO NPU
u3ydeHnu Kypca gusuku 10 — 11 kmaccon
Hroro no pazgeny 15
PeszepBHOe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hata uudgposbie
n/n Tema ypoxa Bcero Konrpoabrsre Hpakririecki  M3yHeHH o0pa3oBaTe/bHbIE
padoThbI e padoTsl b pecypenI
1 dwusmka — pyHAaMEeHTaIbHas HayKa O MIPUPOJIE 1
5 Hayunblif MeTO1 TO3HAHUS ¥ METO/IbI HCCIIEI0OBAHUS 1
buznYeCKUX SIBICHUN
3 OKCHEpUMEHT U TEOPUs B IPOLIECCE MTO3HAHUS 1
npupozsl. Habmonenne u skcriepuMeHT B pusnke
4 CniocoObl u3mMepeHus: GU3NUECKUX BEIUYNH 1
5 AOCOJIOTHAsI U OTHOCUTEIbHAS MOTPEITHOCTH 1
U3MepeHuil PU3NIeCKNX BEITMUNH
MopenupoBanue B pusuke. Ponb u MecTo pusnku B
6 (bopMUPOBAHNY COBPEMEHHOM Hay4YHOU KapTUHBI MUpAa, 1
B [IPAKTHUYECKOMN AESITETbHOCTH JII0AEH
Mexanunueckoe aprxkeHne. Cucrema orcuera.
7 OTHOCUTETHHOCTh MEXaHUYECKOTO BIKEHUS. [Ipsamas 1
1 oOpaTHas 3a/1auu MEXaHUKU
Panuyc-BekTOp MaTeprallbHON TOYKH, €T0 MPOSKIINH Ha
8 ocu koopauHat. Tpaekropus. [lepememienne. CkopocTsb. 1
Wx mpoexiuu Ha OCH KOOPIUHAT
PaBHOMEpHOE NPSIMOJIMHEWHOE ABUKEHUE.
9 I'paduueckoe onucanme paBHOMEPHOTO 1
MPSIMOJTMHEHHOTO JBUKCHUS
10 CroxxeHue nepeMeIeHnii 1 ckopocTeil. Perenne 3aqau 1
HepaBHoMepHOe BU>KeHUE. MTHOBEHHAsI CKOPOCTb.
11 VYckopenue. [IpsmonnHeitHOe TBUKEHUE C TOCTOSTHHBIM 1
YCKOPEHUEM
12 ['padpuaeckoe onrcanue MPSIMOTMHEHHOTO ABUKCHUS C 1




IMOCTOAHHBIM YCKOPCHHUEM

CBoOoHOe majeHue. Y CKopeHrne CBOOOHOTO TaICHUS.

13 3aBUCHUMOCTb KOOPAMHAT, CKOPOCTH, YCKOPEHUS OT
BpPEMEHU U UX rpaduku

14 JIBmxeHue tema, OpOIICHHOTO O] YIJIOM K TOPU30HTY
Kpusosnuelinoe neukeHue. JBuxeHUE 110

15 OKPY’KHOCTH. YTIIOBas U JIMHENHAas CKOpocTh. [lepuon u
yacToTa. L{eHTpOoCTpEMHUTENBbHOE U IIOJHOE YCKOPEHUE

16 KonTtponsnast padora no teme "KunemaTtnka"
ITepBbiif 3akoH HptoToHa. HEepLManbHbIE CUCTEMBI

17 orcuéra. [ [puHiun oTHOCUTENBHOCTH | anues.
HeunepuuanbHple CUCTEMBI OTCUETA

18 Cuna. PaBHogeicTByro1as cuiia. Bropoii 3akoH
Herorona. Macca

19 B3anmopericteue ten. Tpernii 3akoH HeroToHa

20 [Tpuaumn cynepno3unuu cui. Pemenue 3ana4d Ha
IIPUMEHEHNE 3aKOHOB HproTOHA

21 3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTD
rPaBUTALMOHHON U HHEPTHON MacCChI

22 Cuna TsKeCTH M yCKOpEeHUe CBOOOAHOTO MaJIeHUs
JIBuKkeHre HeOECHBIX Te U UX UCKYCCTBEHHBIX

23 cIyTHHUKOB. [lepBast kocMHuuecKas CKOPOCTh. 3aKOHBI
Kennepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupona u BubI cun Tpenus. /[Brmxenue

25 B )KMJIKOCTH U ra3ze ¢ y4ETOM CHIIBI COITPOTUBIICHUS
cpenbl

26 Jasnenue. I'mapocratnueckoe nasnenue. Cuia
Apxumena

97 AOcomoTHO TBepoe Teno. [loctynarensHoe u

BpamaTCJIbHOC IBMKCHHUE TBEPAOIO TCIIA




28

MOMEHT CuJIbl OTHOCUTENIBHO OcH BpatieHus. [lieuo
CUJIBI

29

CrnosxeHue cuil, IpUIOKEHHBIX K TBEpAOMY Teiy. LleHTp
TSDKECTH Tesa. Y CIIOBUSA PABHOBECHA TBEPAOIO TEIIA.
Buns! paBHOBecus

30

31

Penrenue 3amau

KonTponpHas padora o teme "/Ilunamuka. Ctatuka
TBEpAOro Tena"

32

HNMnynbec MmaTepuabHOW TOUYKH, CUCTEMBI
MaTepHalbHbIX TOYeK. LIeHTp Macc cucTteMbl
MaTepHalbHBIX TOUEK. Teopema 0 JBUKEHNH LIEHTpa
Macc

33

34

35

NmMnynbe cunbl 1 USMEHEHHE UMITYJIbCa Tela. 3aKOH
COXpaHEHHUs UMITyJIbca. PeakTUBHOE NBUKEHME
MoMeHT UMITyJIbCa MaTepUaAIbHOW TOUKH.
ITpencraBieHne 0 COXpaHEHUH MOMEHTA UMITYJIbCa B
LEHTPAJIbHBIX MOJIAX

Pemenue 3agag

36

37

38

Pabora cuiibl Ha MaJIoM U Ha KOHEYHOM IEpEeMEIeHUH.
I'paduueckoe npeacrapnenue padoTsl cuibl. MoHOCTH
CHJIBI

Kunernueckas OHECPIuUs. TeopeMa 00 U3MEHCHUH
KUHETHISCKOMU OHCPIrun MaTepHaHLHOﬁ TOYKH
HOTGHHI/IaJ'H)HI)Ie M HCIIOTCHIIMAJIBHBIC CUJIIBI.

[MorenmanpHas sHeprus. Bropas kocMuieckas
CKOPOCTB

39

Tpetbs kocMudeckast ckopocTb. CBsi3b pabOThI
HEIMOTEHIMAIBHBIX CUJI C U3MEHEHNEM MEXaHNYECKOU
SHEPIUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHUYECKON IHEPIUn

40

Yrpyrue u Heynpyrue CTOJIKHOBEHUS. Y paBHEHUE
bepnynnu s uaeanbHON KUJIKOCTH




KoHnTtpoinbHas pabota 1mo Teme "3aKkoHbI COXpaHEHUS B

41 " 1
MEXaHHUKE
Pa3BuTue npeacraBieHuii 0 TpUpoOI€ TEIIOTHI.

42 Ocuosusie nonoxenus MKT. Iuddysus. Bpoynosckoe 1
JIBUKCHHE
CtpoeHue ra3000pa3HbIX, KHUJIKUX U TBEPbIX TEI.

43 Xapakrep ABUKECHUS U B3aUMOJICHCTBHS YaCTHULL 1
BEIIIECTBA

44 Macca u pazmepsl MoJekyl (aToMoB). Konndecto 1
BeniectBa. [locrosinnas ABoraapo

45 Temneparypa. TeroBoe paBHoBecue. [lkana Lenbcust 1

46 Pemenue 3amay 1

47 W neanbupiii ras. I'a30Bbie 3aKOHEI 1

48 Vpasuenue MenpeneeBa-Knaneiipona. Pemenue 3amnau 1

49 AbcomoTHas TeMneparypa. 3akoH JlanbroHa 1

50 N3onporieccrl B HeanbHOM ra3e ¢ MOCTOSTHHBIM 1
KOJINYECTBOM BEIIECTBA

51 I'paduueckoe npeacTaBiIeHne H30MPOLIECCOB: U30TEPMA, 1
u30Xx0pa, u3obapa

52 OcnoBHoe ypaBHeHne MKT

53 Pemenue 3amau 1
CBs13b a0COTIOTHOM TEMIIEPATYPhl TEPMOTMHAMUIECKOM

54 CUCTEMBI CO CpPEIHEN KNHETHYECKON IHEPrUel 1
MOCTYMATENBFHOTO TEIJIOBOTO JIBUKEHUS €€ YacTHUI]
O00011eHNe U CUCTEMATU3ALMS 3HAHUHN 110 TEME

55 " " 1

OcnoBel MKT

56 KonTtponshas padora o teme "OcHost MKT" 1
TepMoguHamMuyeckas cuctema. 3alaHue BHEIITHUX

57 ycaosuii s T/l cucremsl. BHelTHE U BHYTpEHHUE 1

napamerpsl. [lapamerpst T/l cucTeMsl Kak CpeiHue
3HA4YCHUS BEJIUMYMH, OIIUCHIBAIOIINX €€ Ha




MUKPOCKOITIUYECKOM YPOBHE

Hynesoe nauano repmoanHamuku. CaMOIpOU3BOJIbHAS

>8 penakcauust Tl cucTeMsbl K TENJIOBOMY PaBHOBECHIO

59 Mozenb ueanbHOro ra3a B TEpMOJMHAMUKE. Y CIIOBUS
IIPUMEHUMOCTH 3TOW MOJAEIN

60 VYpasuenue Menneneesa-Kianelipona u BeIpakeHue
JUUIs. BHYTPEHHEN SHEPIUU
BeIpaxenue 111 BHyTpEHHEH SHEPTUHA OJHOATOMHOI'O

61 ujeanpHoro raza. Kpasucraruueckue 1 HECTaTUUECKHE
IIPOLIECCHI

62 OnemeHTapHas paboTa B TepMoIMHaMUKe. Beruncienue
paboTsl o rpaduky mpouecca Ha pV-auarpamMMe

63 Temonepenaya Kak criocod M3MEHEHUsI BHYTPEHHEH
sHepruu T/] cucremsl 6€3 coBepleHus: paboThl

64 KouBexk1us, TernionpoBOAHOCTh, U3IyYEeHHE
KonnuecTtBo Temnotel. TemoéMKocTs Tena. Y aenpHas u

65 MOJIIpHasl TEMJIOEMKOCTH BEIIECTBA. Y I€IIbHAS TEIUIOTA
CrOpaHMsl TOIUINBA

66 Pacuér xonmuyecTBa TEIUIOTHI IPH TEIUIONepeIade

67 [TonsiTue 06 agunabarnom mporecce. [lepBblit 3aK0H
TEPMOJUHAMUKU

68 KonnuectBo TemnoTs! u paboTa Kak Mepbl H3MEHEHHS
BHyTpeHHEH 3Hepruu T/1 cucreMsl
Bropoii 3akoH TepMOAMHAMUKH JJIsl PABHOBECHBIX U

69 HEPaBHOBECHBIX IpoIeccoB. HeoOpaTtuMocTh
MIPUPOIHBIX MTPOLIECCOB

70 [TpunMne! AeiicTBrs TennoBbix MamuH. KIT{

71 Makcumansnoe 3nauenue KIT/I. [lukn Kapuo

12 Pemenue 3amaq

73 OKOJIOTUYECKHUE ACTIEKTHI UCIOIb30BaHMS TETIJIOBBIX

nsurareneil. TennoBoe 3arpsA3HEHUE OKPYKarOUIEN




CpeIbI

74 Pemenne 3amau

75 O00011eHrEe U cUCTEMATH3alWs 3HAHUH 110 TEME
"Tepmoannamuka. TernnoBbie MaluHb!"

76 KonTtponsHas padora no teme "TepMoanHamMuKa.
TennoBsie MalIuHb"

77 [TapooGpa3oBanue u kKoHaeHcalus. Vcnapenue u
KHUTICHUE. Y IelbHasl TeIIoTa mapoo0pa3oBaHUs
HacepiienHbie 1 HeHachIIeHHBIC TTapbl. KadecTBeHHas
3aBHCHMOCTD IJIOTHOCTH U JABJIEHUS HACHIILIEHHOIO

78 napa oT TeMIIepaTypbl, UX HE3aBUCUMOCTh OT 00bEMa
HACBILIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPaTyphl
KUIEHHUS OT JABJICHHUS B JKUIKOCTH

79 BrnaxHocTs Bo3yxa. AGCOMIOTHAS U OTHOCUTEIbHAS
BIIQ)KHOCTh

80 Penrenne 3amau

81 TBépnoe teno. Kpucramnmueckue u amopgHbIe Tena.
AHM30TPONHUS CBOMCTB KPUCTAIIIIOB

82 IlnaBnenue u KpucTauIM3aus. Y 1eabHas TEIIoTa
riaBnenus. Cyomumanus
Hedopmaruu TBEpAOTO Tena. PacTshkeHue u cxaTue.

83 N
Cngur. Moayns IOwnra. Ilpenen ynpyrux nedopmanmii

84 TertoBoe pacluMpeHne JKUAKOCTEN U TBEPABIX TEN.
AHTapMOHHU3M TETUIOBBIX KOJIeOaHUI YaCTHI] BEIIECTBA

85 [IpeoOpazoBanme sHEprUM B (ha30BBIX EPEXOIaX

86 YpaBHeH#He TEII0BOTroO OamaHca

87 Pemenne 3amay
[ToBepxHocTHOE HaTsDKeHUE. KanwsipHble SBICHHUS.

88 JlaBneHue o UCKPHUBJICHHON MTOBEPXHOCTHIO
xuakoctu. @opmyna Jlannaca

89 O0o001IcHNEe U CHCTEMAaTHU3alHsl 3HAHUH 110 TEME




"ArperaTHble COCTOSIHUS BeniecTBa. @a3oBbie
nepexomsl"

KonTponpHas paborta o Teme "ArperatHble COCTOSTHUS

90
BeuiecTBa. Pa3zoBble nepexoabl”
DJIeKTpU3anus Tell U €€ MPOSABICHUSA. DICKTPUUECKUN

91 3apsa. [IBa Buaa anekTpudeckux 3apanoB. [I[poBoaHuky,
JURJIEKTPUKU U TIOTYIPOBOJHUKU

92 DJIeMEHTapHbIN AIEKTPUUECKUI 3apsi. 3aKOH
COXpaHEHHUs AJEKTPUUYECKOTO 3apsiia

93 BsaumoneiictBue 3apsinoB. Toueunsle 3apsabl. 3aKOH
Kynona

94 Pemenue 3amay

95 Onekrpuueckoe nojue. Ero aeiicTBue Ha 3J1eKTpUUECKHE
3apsibl
HanpspxéanocTs anextpudeckoro nodist. [TpoOHbrit

96 3apsia. JInHUM HaPsSKEHHOCTH SJICKTPHYECKOTO TIOJIS.
OnHOPOIHOE IEKTPUUYECKOE T10JIE

97 IToTeHIManbHOCTh AIEKTPOCTATUYECKOTO TTOJIS.
Pa3HOCTh NOTEHIIMAIOB U HANIPSKEHHUE

08 [ToreHnnanbpHas SHEprus 3apsaaa B JEKTPOCTATHUECKOM
nosie. [loreHuan aneKTpocTaTuyecKoro mnosst

99 CBs13b HaNPSHKEHHOCTHU TOJISL U Pa3HOCTH MOTEHIINAIOB
JUTSL 3JIEKTPOCTATHUECKOT O TOJISt

100 [IpuHIMn cynepno3uuuy 3IeKTPUUECKUX TOJIeN

101 Pemenne 3amau

102 [Tone Toueunoro 3apsaa. [lone paBHOMEpHO
3apsKeHHOU cdepbl
[Tone paBHOMEPHO 3apsKEHHOTO 110 00BEMY IIapa.

103 [Toste paBHOMEPHO 3apsKEHHON OECKOHEYHOMN
IJIOCKOCTH

104 [TpOBOTHUKY B AJIEKTPOCTATUYECKOM TTOJIE. Y CJIOBHE




paBHOBECHS 3apsI0B

JIMBNEKTPUKHY U ITOJIYIIPOBOJHUKU B

105 1
AIIEKTPOCTATUYECKOM I10JIC

106 Konnencarop. D1ekTpo€MKOCTh KOHIEHCATOPA. 1
DIIEeKTPOEMKOCTD IJIOCKOTO KOHJIEHCATOpa

107 [TapamiensHOE CoeIMHEHNE KOHIEHCATOPOB 1

108 [TocnenoBareabHOE COCTMHEHUE KOHIEHCATOPOB 1

109 DHeprus 3apsHKEHHOT0 KOHICHCATOpa 1

110 Pemenue 3amay 1

111 JBr>keHre 3apsKEHHOW YaCTHULIbI B OJTHOPOJHOM 1
AJICKTPUIYECCKOM TI0JIS

112 Pemenne 3amau 1

113 O0001IeHNEe U cUCTEMATH3allKs 3HAHUH 110 TEME 1
"DnexTpruueckoe nose"

114 KontponbHas padota mo teme "DnexkTpudeckoe mojue" 1

115 Cuia Toka. [TocTosIHHBIN TOK. Y CIOBHS CYIIECTBOBAHUS 1
MIOCTOSTHHOT'O JJICKTPHYECKOTO TOKa

116 HcTtounuku Toka. Hanpspkenne u 31C 1

117 3akon OMa JJis yJacTKa Henu. DIeKTPUIecKoe 1
COIPOTHBIICHUE
3aBUCHMOCTh COMTPOTUBIICHUS OJJHOPOTHOTO

118 MIPOBOJIHUKA OT €r0 JUIMHBI U MJI0IIA 1 ONEPEYHOTO 1
CEUCHHUS

119 VnenpHOE CONpOTHUBIICHKE BelllecTBa. Penienne 3aqau 1

120 [TocnenoBarenbHOE, MapaLIeIbHOS, CMEIIAHHOE 1
COCJTMHEHUE POBOTHUKOB

121 Pacuér pa3BeTBIEHHBIX JIIEKTpUUecKUX Lenen. [Ipasuna 1
Kupxroda

122 Pemenue 3amag

123 PaGora anekrpuyeckoro Toka. 3akoH J[xxoymns —JleHna

124 Pemenue 3amag




MOUIHOCTB JEKTPUYECKOr0 TOKa. TernaoBas MOIIHOCTD,

125 1
BbI/IeTIsieMasi Ha pe3UcTope

126 Pemenue 3anau 1

127 OJIC u BHyTpEeHHEEe CONPOTHUBIICHUE HCTOYHHKA TOKA

128 3akon OMa 1Ji MOJTHOM (3aMKHYTOM) AIEKTPUUECKOM 1
enu

129 Pemenue 3amau 1

130 MOIIHOCTh HCTOYHHKA TOKA 1

131 KopoTtkoe 3aMbIkanne 1

132 Konpnencarop B 1ienu NocTOsIHHOTO TOKa 1

133 Pemenue 3anau 1

134 Pemenue 3agau no teme "IloCTOSIHHBIN AEKTpUUECKUI 1
TOK"

135 Pemenue 3anay no teme "IlocTosSTHHBIN MEKTpUYECKUI 1
TOK"

136 Pemenue 3anau no teme "[10CTOSHHBIN 2NEKTPUUECKUI 1
TOK"

137 O06o01IeHre U crucTeMaTu3alys 3HaHU| TI0 TeMe 1
"TTocTOSIHHBIN NEKTPUYECKUH TOK"

138 KonTponasnas padora no teme "IlocTostHHBIN 1
AIIEKTPUYECKHUM TOK"

139 DnexTpuieckas IpOBOJUMOCTb Pa3IMYHBIX BEIIECTB. 1
DnexTpudeckuil TOK B MeTauiax. CBepXIpoBOIUMOCTh

140 DJeKTpUYeCKUil TOK B pacTBOpax M paciiaBax 1
AIIEKTPOIUTOB. 3akoHbl Dapases A 2JIEKTPOIu3a

141 DnexkTpuueckuil Tok B razax. [lnazma 1

142 DJeKTpuUecKuil TOK B Bakyyme. BakyyMHble puOopbI 1

143 DIIEKTPUYECKHUI TOK B TIOTYIPOBOAHUKAX 1

144 [omynpoBoAHUKOBBIE TPUOOPHI 1

145 ®u3nyecKkuil MpakTUKyM 1o teme "M3MepeHne cuibl 1

TOKa W HAIIPAXKCHHUA B LECIIU ITOCTOAHHOI'O TOKA ITpHU




146

MOMOIIIH aHAJIOTOBBIX U HU(POBBIX U3MEPUTEIBHBIX
npuOopoB" miu "3HaAKOMCTBO ¢ IUPPOBOH
naboparopueit o pusuke. [Ipumeps! u3MepeHus
(bu3nYECKUX BEIIMYHH MIPH MOMOIIN KOMIIBIOTEPHBIX
NAaTYNKOB"

®dusznyeckuil mpakTukyM mno reme "M3ydyenue
HEPABHOMEPHOT'O JABUKEHHUS C LIEIbIO ONpeIeTICHHS
MTHOBEHHOU CKOpocTH"

147

®uznyeckuil npakTukyM no teme "M3mepenue
YCKOPEHUS TP MPSIMOJIMHEHHOM PaBHOYCKOPEHHOM
JIBUSKEHUHU 10 HAKJIOHHOM TJIOCKOCTH' MIIH
"HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH MIPU
PaBHOYCKOPEHHOM JIBUJKEHUH"

148

®uznyeckuil npakTukyMm no teme "M3mepenue
yckopeHusi cBoOoaHoro najaenus" uinu "Msydyenue
JIBIDKEHUS Teja, OpOIIEHHOT0 TOPU30HTAIBHO"

149

®uznyeckuil NpakTUKyM 1o Teme "M3ydeHne qBuKeHUs
TeJla 0 OKPY’KHOCTH € IOCTOSIHHOM IO MOJTYJIIO
ckopocThio" unu "HccnenoBanue 3aBUCUMOCTH NIEpUOAA
oOpallleHus KOHUYECKOT0 MasiTHUKA OT €ro
napamMerpos"”

150

®usnueckuil npakTukyM 1o teme "M3mepenue
PaBHOJIEUCTBYIOIIECH CHUJIBI TPU JIBUKEHUH OpycKa IO
HaKJIOHHOU miockocTu" win "[IpoBepka runoressl 0
HE3aBHCHMOCTH BpPEMEHU JBI)KEHUS OpycKa 1o
HAKJIOHHOM INIOCKOCTHU Ha 33JJaHHOE PACCTOSTHUE OT €T0
macchl"

151

®usnyeckuil NpakTuKyM 1o reme "HcecnenoBanue
3aBUCUMOCTH CHJI YIIPYTOCTH, BOZHUKAIOLINX B
MPY>KWHE U PE3UHOBOM 00pasiie, oT ux nedopmarun’
win "V3ydyeHue IBUKEHUSI CUCTEMBI Tell, CBA3aHHBIX
HUTBIO, IEPEKUHYTON Yepe3 JIErkuit 6J1oK"

152

®duznyeckuil mpakTukyM mno teme "M3mepenne




153

154

155

Koa(durmenTa TpeHus Mo BETUYNHE YTIIOBOTO
koaddurmenta 3apucumoctu Frp(N)" wm
"UccnenoBanue ABMKEHUS OpyCKa 10 HAKJIIOHHOM
IJIOCKOCTH C MEPEMEHHBIM KO3 PUIIMEeHTOM TpeHus"
unu "M3yueHue IBUKEHUS Tpy3a Ha Bajly ¢ TpeHueM"

®dusnyeckuil mpakTukyM mno teme "MccnenoBanue
yCIIOBUH paBHOBECHS TBEPIOTO Tela, UMEIOILEr0 OCh
Bpaienus" win "KoHcTpynpoBaHue KpOHIITEHHOB U
pacuér cun ynpyroctu" win "M3yyeHue ycToiuuBOCTH
TBEPAOrO Tela, UMEIOIIETO MJI0IAaAb ONOPHI"

®dusnueckuil npakTukyM 1o teme "M3mepenue
MMITyJIbCa TeJla 0 TOpMO3HOMY nyTu'" win "H3mepenue
CHUJIBI TSITH, CKOPOCTH MOJIETH DIIEKTPOMOOHIIS U
MOIIHOCTHU cuJibl TAru" win "CpaBHEHHE U3MEHEHUS
MMITYJIbCa TeJla C UMITYJIbCOM CUJIBI" UITH
"UccnenoBanue coxpaHeHUs UMITYJIbCA TIPH YIIPYTOM
B3auMoieicTBun" win "M3Mepenrne KHHETHYECKOM
SHEPruM Teja M0 TOPMO3HOMY ITyTH"

®uznyeckuil NpakTuKyM 1o teme "M3ydenue
M30TEPMUYECKOTO TMpoliecca (PEKOMEH10BaHO
UCIOJIb30BaHue udpoBoit taboparopun)" umu
"N3y4yenue nzoxopHoro npouecca" wim "M3ydenue
u3obapHoro npouecca" unu "[IpoBepka ypaBHeHUS
COCTOSAHMS"

156

®usnyeckuil npakTukyM 1o reme "M3mepenue
yaenbHoU TermoéMkocTn” wim "MccnenoBanue
npouecca ocTeiBaHus BemecTBa" uinum "MccnenoBanue
agunabatHoro nporecca” win "M3ydeHne B3auMocBsI3u
SHEPTUU MEKMOJIEKYIISIPHOTO B3aUMOJEHCTBUS U
TEMIEPATYPbI KUIIEHUS )KUIKOCTEN"

157

duznyeckuil mpakTukyM no teme "M3ydyenue
3aKOHOMEPHOCTEW UCTIapeHUs KUAKOCTEN" Min
"U3Mepenne yeabHOM TEMIOThI IUIaBJICHUS Jbaa" WiIn




"N3ydyeHue CBOMCTB HACHIIEHHBIX MTApOB'" WK
"N3mepenune abCcoMOTHON BIQKHOCTH BO3AyXa U
OIICHKa Macchl IapoB B nomenieHun". smMepenne
K03 duIIMeHTa TOBEPXHOCTHOTO HATSHKEHUS

158

159

160

161

Ousnueckuii npakTUkyM 1o Teme "Habmonenue
MpEeBpaIeHHs] SHEPTUU 3aPsHKEHHOT0 KOHIEHCAaTopa B
SHEPruI0 U3NydeHus ceeroanoaa” unu "Mzyuenue
MPOTEKaHUs TOKa B LEMH, COAEpKallel KoOHaeHcaTop"
wiu "Pacnpenenenre pa3sHOCTH MOTEHIIMAIOB
(HampsiKeHHs) IPH MOCJIEI0BATEILHOM COSIMHEHUHN

KOHJIEHCAaTOpoB"

®usnueckuil npakTukyM 1o reme "HccnenoBanue
CMEIIaHHOTO COCIMHECHHS PE3UCTOPOB" HIIH
"N3mepeHue yaenbHOro COnpoTUBIEHUS TPOBOIHUKOB"
i "HccaemoBanne 3aBUCUMOCTH CHIIBI TOKA OT
HaIPSKEHUS JUTsl JIAMIThl HAaKaTuBaHUs "

dusnueckuil npakTkyM 1o teme "Habmronenue
anekTposn3a” win "M3mepenne 3apsaa 0AHOBAaJIEHTHOIO
noHa" wim "MccnenoBanue 3aBUCUMOCTH
COIPOTHUBIIEHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHI" WIH
"CHsiTHE BOJBT-aMIIEPHON XapaKTEpUCTUKH auona"

PesepBHbIit ypok. O600111I€HNE U CHCTeMAaTH3alNs
3HaHui no teme "Kunemartuka"

162

PesepBHbIil ypok. O000IIEHHE B CHCTEMAaTH3AIHS
3HaHui 1o teme "/nHamuka"

163

164

PesepBHeIil ypok. O000IIEHHE U CUCTEMATHU3AIIHS
3HaHui 1o Teme "CraTuka TBepaoro tena”

PesepBHeIil ypok. O000IIEHHE U CHCTeMAaTHU3aIIHS
3HaHMUU 110 TeMe "3aKOHBI COXPAaHEHUSI B MEXaHUKe"

165

PesepBHbIil ypok. O000IICHHE B CHCTEMAaTH3AIUS
3HaHU 1O TeMe "OCHOBBI MOJIEKYISIPHO-KUHETUYECKOM
Teopun"




PesepBHbIil ypok. O000IICHHE 1 CHCTEMAaTH3AINS

166 3HaHui o Teme "TepmoauHamuka. TeroBbie 1
MaluHb!"
PesepBHeIil ypok. O000IICHHE U CHCTEMATU3AIHS

167 3HaHUM 10 TeMe "ArperaTHble COCTOSHUS BEILIECTBA. 1
®dazoBkie Iepexoab"

168 PesepBHblit ypok. O00011I€HNE 1 CUCTEMATH3AIHA 1
3HaHUM N0 TeMe "DnekTpuyeckoe mnose"

169 PesepBHelit ypok. O0001IeHHE U CHCTEMAaTHU3aIHS 1
3HaHuil o Teme "TloCTOsTHHBIN AIEeKTpUUECKU TOK"

170 PesepBHblit ypok. O000IIEHNE 1 CHCTEMAaTH3AIHS 1
3HaHui 110 TeMe "ToKu B pa3InyHbIX cpepax”

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoakueie  Ipaxrueckue fI[Sy‘ICHl/Iﬂ zﬁiiOBaTeanue
padoThI padoTshI pecypen
BsaumopeiicTBue MOCTOSIHHBIX MAarHUTOB U
1 MIPOBOJAHHUKOB ¢ TOKOM. MaruutHoe nosne. ['unoresa 1
Awmnepa
BexTop marauTtHoOM nnaykuuu. [Tpunnumn
2 CYIEpHO3UIIMA MarHUTHBIX Mosel. JInnuu 1
MarHMTHON HHTYKIIUU
3 MarnuTHO€ 1noJjie MPOBOJHUKA ¢ TOKOM. ObIT 1
Opcrena
Cunia AMriepa, e€ HampaBJICHHE U MOJTYJIb
5 Pemrenue 3amau 1
6 [Ipumenenue 3akoHa Amrepa. 1
DNeKTPOU3MEpUTENTHHBIE TPUOOPHI
Cuna JlopeHua, e€ HanpaBlIeHUE U MOJYJIb.
7 JIBu>KeHHE 3apsKEHHON YaCTUIIBI B OJHOPOTHOM 1
MarHMuTHOM TI0JIE
Pemenue 3anau
Pa6ota cusl Jlopentia
10 Pemenue 3amau
11 MarnuTHOoe nosue B Benectse. PeppoMarHeTHKH, 1
napa- ¥ InaMarHeTUKN
12 OcHOBHBIE CBOMCTBaA (heppOMarHETUKOB. 1

[Tpumenenue peppoMarHeTHKOB




13

Pertennie 3agaud o reme "MarautHoe 1ose"

14 Pemenue 3amay mo reme "Maraurtsoe 1oie"”

15 SIBnenue aeKTpOMarHuTHOM UHAYKIuu. I1loTok 1
BEKTOpa MarHUTHOW WHAYKIIUN

16 OC unaykuuu 1

17 3aKoH AJIEKTpOMarHuTHOM uHayKuu dapanes 1

18 Buxpesoe anexkrpuueckoe noiie. Toku Oyko 1

19 O/1C nHAYKIMH B JBUKYLIUXCS TPOBOAHUKAX 1

20 Pemenue 3amau 1

21 [IpaBuio Jlenma 1

29 WNunykruBHOCT. KaTylka MHAYKTHBHOCTH B IICTIH 1
IMOCTOSIHHOT'O TOKAa

23 SArnenne camounykiuu. DJ{C caMOMHIYKIINN 1

24 DHeprus MarHUTHOTO TOJIS KaTYIIKUA C TOKOM. 1
DNEeKTPOMarHuTHOE MOJIe

25 Pemenue 3amgau 1

26 O06o001IeHre U cUCTeMaTH3allks 3HAHHUH 110 TeMe 1
"OnexrpoauHamuka'

27 Kontponbras padota mo teme "DnexkTpoanHamMuka' 1

28 KonebarenbHas cucrema. CBOOOIHBIE KOJIEOAHMS. 1
IMapmonnueckue koeOaHus

29 KunemaTnueckoe ¥ TMHAMHAYECKOE OIMMCAHUE 1
K0JIeOaTENIbHBIX JBMIKCHUI
DHepreTuvecKkoe ONrMcanne. BoIBO JHHAMHYECKOTO

30 OIMCAHUS TAPMOHWYECKHUX KOJIeOaHUH U3 UX 1
HEPTETHYECKOT0 U KHHEMATHYECKOTO OMUCAHUS

31 Awmmuntyna u asza konebanuit 1




[lepuon u yacrora konebanuit. [leproa manbix
CBOOOJHBIX KOJIeOaHUH MaTeMaTHYECKOro

32 .
MasiTHUKA. [leproa cBOOOIHBIX KoseOaHMit
MPYXUHHOTO MasiTHUKA

33 3aryxatomue kKonebanus. BeiHyx1eHHbIC
koseOaHus. Pezonanc

34 ABTOKOIIE0aHUS

35 Pewenue 3amau

36 Ypok-koH(pepeHmus "MexaHndecKkue KoJieOaHus B
MY3bIKaJIbHBIX HHCTpYMEHTax"

37 O060061enre 1 cucTeMaTu3alus 3HaHu| 10 TeMe
"Mexanuueckue koneoaHus"

38 DnexTpoMarauTHbIE Kosiebanus. KonebaTenbHbIiI
KOHTYP
®opmyna Tomcona. CBsi3b aMIUIUTYIBI 3apsiia

39 KOHJICHCATOPA C aMIUIATYI0M CHITBI TOKA B
K0J1e0aTeIbHOM KOHTYpE

40 3aKOH COXpaHEHHs SHEPTUHU B UI€aTHHOM
KoJe0aTeIbHOM KOHTYpE

41 3aryxaromnme 3JeKTPOMarHUTHBIE KOJICOaHNsI.
BrinyKeHHBIE 2TIEKTPOMAarHUTHBIE KOJICOaHHs

42 [IepemeHnHsbII TOK. Pe3uctop u KOHIEHCATOD B LIENH
MIEPEMEHHOTO TOKa

43 Karymika "HIyKTHBHOCTHY B IIEMH IEPEMEHHOTO
TOKa

44 3axon OMa 11 SIEeKTPUYECKON LIeMU IEPEMEHHOTO
TOKa

45 MOomHOCTh MEPEMEHHOT0 TOKA. AMIUTUTYTHOE 1




I[efICTBYIOH_Iee 3HAYCHHUEC CUJIbI TOKA U HAIIPSIXKCHUA

46 Pe3onaHC B 25IeKTpHYECKOM LIeTTH

47 Pewenue 3anau

48 Wneansublif Tpancdopmarop. IIponssoactso,
nepeada v moTpedieHrne MEKTPUIECKON SHepTun
DKOJOTHYECKHE PUCKU IPU TPOU3BOJICTBE

49 anekTposHepruu. KynbTypa ucnoiab30BaHust
ANEKTPOIHEPTHH B MMOBCEAHEBHOMN KU3HU

50 Pemenue 3amau

51 Pewenue 3amau

59 O06o0061eHre U cucTeMaTu3alus 3HaHu| 10 TeMe
"DneKTpoMarHUTHBIE KosieOaHus "

53 MexaHnnyeckne BOJIHbL. XapaKTepUCTUKHU
MEXaHUYECKHUX BOJH

54 CBoiicTBa MEXaHUYECKUX BOJIH

55 3ByK. XapaKTepUCTUKH 3ByKa

56 Nudpaszsyk u ynprpassyk. [llymoBoe 3arpsi3nenue
OKpY>Karolleu cpeibl

57 Pemenue 3amau

58 DOneKTpoMarHuTHbIE BOJIHBL. U3mydeHune
AJIEKTPOMArHUTHBIX BOJIH

59 DHeprus EeKTPOMArHUTHBIX BOJIH. CBOMCTBA
ANEKTPOMATrHUTHBIX BOJIH

60 [IIkana a3neKTpOMarHuTHBIX BOJIH. [IpuMeHeHne
ANIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY

61 [IpuHIMIIBI paTUOCBSI3U U TEICBUACHHUS.

Paaunonokanus. D1eKTpOMarHuTHOE 3arpsi3HEHUE




OKpY>Karollen cpeibl

Kontponbras padota nmo teme "Kosebanus u

62 "
BOJIHBI

63 Cgert. 3aKOH NPSIMOJIMHEHHOTO pacIpPOCTPAHEHUS
cBeTa

64 Pemenue 3a1a4y Ha IpUMEHEHHE 3aKOHA
MPSIMOJIMHEHHOIO PaclpoCTpaHEHUsI CBETa

65 Otpaxenue cera. [lnockoe 3epkano. Chepuueckoe
3epKajio
[Ipenomienue cBeta. AGCONIOTHBIN U

66 OTHOCHUTEIBHBIN MOKa3zaTenb npenomienus. [lonnoe
BHyTpeHHee oTpakeHue. [IpeaenbHplil yromn
MIOJIHOTO BHYTPEHHETO OTPaKEHUS

67 Pemenue 3a1a4y Ha IpUMEHEHHE 3aKOHOB OTPAXKEHUS
Y TIPEJIOMJIEHUS CBETA

68 Xon nyueit B npusme. Jucnepcust ceera. ClaoxKHBIN
cocrtaB Oemnoro cBera. [[Ber

69 JInn3bl. @OKYCHOE PAaCCTOSTHUE U ONTUYECKAs CHIIA
JIMH3bI

70 [TocTpoenue n300pakeHu B TMH3aX U UX CUCTEMAaX.
VYBenuueHue JTMH3bI

71 Pemenue 3amau Ha mocTpoeHNE N300PAKEHHH,
MOJIy4aE€MBIX C IIOMOILBIO JIUH3

72 ['na3 xak ontuyeckas cucrema

73 Pemenue 3amau. [Ipenens mpuMeHIMOCTH
F€OMETPUYECKON ONTUKH

74 CkopocTb cBETa U METO/IbI €€ U3MEPEHUS

75 Jucnepcus cera




76 WNurepdepenius creta 1

77 KorepeHTHbIE HICTOUHUKU. Y CIIOBUS HAOIOIEHUS 1
MaKCUMYMOB U MUHHUMYMOB

78 Pemenue 3amau 1

79 [Tpumenenue uHTEpHEpEeHINN

80 Judpakuus cBeTa 1

81 JudpakimonHas pemeTka. Y clioBUe HAOIIOICHUS 1
TJIABHBIX MAaKCHUMYMOB

82 Pewenue 3amau 1

83 [TomepeuHocTs cBeTOBBIX BOJH. [lonspu3anus cBeTa 1

84 Pewenue 3amay 1

85 CBeToBbI€ ABJICHUS B IPUPOJIE 1

86 O06001eHre U cucTeMaTU3alus 3HaHU#| 10 TeMe 1
"Onruka"

87 KonrtponbHas pabora o Teme «OnTHKa» 1
I'paHnIIBI TPUMEHNMOCTH KJIACCUYECKON MEXAHUKHU.

88 3aKOHBI JIEKTPOJMHAMUKHI ¥ TPHHIIUTI 1
OTHOCHUTEIIEHOCTH

89 [TocTynaTsl crienuantbHONW TEOPUHU OTHOCUTEIILHOCTH 1
[IpocTpaHcTBEHHO-BpEMEHHON HHTEpBAJ.

90 [IpeoOpaszoBanus JlopeHma. YcinoBue NpUIMHHOCTH. 1
OTHOCHUTENBHOCTH OTHOBPEMEHHOCTHU. 3aMe IeHne
BPEMEHU M COKpAIICHUE JITTHHBI

91 DHeprus U UMMYJIbC PEISITUBUCTCKON YaCTUILIbI 1

92 CBs3b Macchbl € HEpruel 1 UMIyIbCOM 1
PENATUBUCTCKON YaCTHULIBI. DHEPTUS TOKOS

93 PaBHOBECHOE TETIIOBOE U3ITyUCHHE 1




94

3akoH cMemeHns Buaa

95 I'unote3a M. [1nanka o kBantax. ®OTOHBI

96 DHeprust 1 UMITYJIbC POTOHA

97 doroaddexr. OnbiTe A. I'. CTonmeToBa. 3aKOHBI
dorordpdexra

08 VYpaBuenue DitHmreitHa 1151 hoTodrPdekra.
"Kpacnast rpanuna" ¢orospdexra

99 Jasnenue ceera. Onbitel I1. H. JIeOenena

100 BoJiHOBEIE CBOMCTBA YaCTHIL
Bonnel ne bpoins. [nuna BosHsl ae bpois u

101 pa3Mepbl 001aCTH JTOKATU3alUU ABMKYIIEHCs
YaCTHUILIbI

102 KopnyckynspHo-BOIHOBOH Ayain3m

103 Judpaxius 37eKTPOHOB Ha KpUCTaiax

104 Crneuunguka usmMepeHuil B MUKPOMUPE.
CootHomienus HeonpeaenéHHocrel [elizenbepra

105 Pemenue rpaduyeckux 3anau

106 Pemenue pacuéTHBIX 33124

107 KonrtponsHas padora o temam: "OcHoBbl CTO",
"KopmyckynsipHO-BOITHOBOU qyann3m"

108 OMnBITH IO UCCIIEIOBAHUIO CTPOCHHUS aTOMa.
[TnanerapHast Mmozens atroma Pesepdopna

109 [Tocrymater bopa

110 Bunsl ciektpoB. CriekTp ypoBHEH 3HEpruu aroma
BOJIOpO/Ia

111 CrioHTaHHOE U BBIHYKIEHHOE U3IyYEHHE CBETA

112 Jlazep




113

Hyknonnas mozens siipa ['eiizen6epra-lBaneHko.
3apsi ¥ MaccoBOE YUCIO siapa. M30Tomsbl.
PanmoakTuBHOCTH

114

3aKoH paJiMoaKTUBHOTO pacnaaa. CBoiicTBa
MOHU3UPYIOLIETO U3Ty4YeHus. Biusuue
PallMOaKTUBHOCTHU Ha KHUBBIC OPTaHU3MBI.
JozumeTpus

115

OHeprus CBA3U HYKJIOHOB B si7jpe. SIEpHbIE CUJIBI.
Hedext maccol sinpa. SnepHsie peakuuu. SnepHbie
peaktopsl. [Ipobnemsl yripaBisieMoro
TEPMOSIIEPHOTO CUHTE3a. DKOJIOTMUECKUE ACIIEKThI
pa3BUTHSA AEPHON SHEPTETUKH

116

MeTo/1bl perucTpaluy U UCCICIOBAHUS
3JeMeHTapHbIX yacTull. yHI1aMeHTaIbHbIE
B3aUMOJIEVCTBUS. bapuoOHbI, ME30HBI U JICITOHBI.
[IpencraBnenne o CtannaptHoi Mozenu. KBapk-
TJIFOOHHAS. MOJEINb aJAPOHOB

117

118

119

®usnka 3a npenesnamu CTaHIapTHON MOJEIH.
Témuas Marepus u TEMHas SHEprus. EMMHCTBO
(u3nyecKoil KapTUHbBI MHpa

Oranel pa3BUTUS ACTPOHOMHUU. 3HAYECHHE

aCTPOHOMHU

HpI/IMCHI/IMOCTL 3aKOHOB (I)I/ISI/IKI/I JJIsA 00BSICHEHHS
mprUpoOaAbl KOCMHUYICCKUX 00BEKTOB. Metoapl
ACTPOHOMUYICCKHUX HCCIIeIOBaHUM

120

COBpeMeHHBIe OIITUYCCKUEC TCICCKOIIBI,
pannoTenecKonsl, BHEaTMOC(hepHast aCTPOHOMHS

121

Bun 3Bé3aroro Heba. Co3Be3ausi, spKue 3BE3bI,




IIJTaHEThI, UX BUAUMOC IBUXKCHUC

122

123

Conueunas cucrema. Connue. Congeudas
akTUBHOCTb. MlcTounuk sHeprun CoJiHLA U 3BE3]T

3BE3/1b1, UX OCHOBHBIE XapaKTepUCTUKU. JluarpamMmma
"CreKTpajJbHbINA KIaCcC — CBETUMOCTh"

124

125

126

3B€3I[BI IJIaBHOM II0CIEI0BATEILHOCTU

Buytpennee crpoenue 3831 CoBpeMeHHbIE
MPEJICTABJICHHS O IIPOUCXOXKICHUHU M SBOJIOLIMH
CouHiia 1 3BE€3/1. DTalrbl )KU3HU 3BE3]T

Muneunsiii [1yTe — Hama ["anaktuka. Tunsl
rajlakTUK. YEpHbIe ObIPBI B APAX TaJaKTUK

127

Bcenennas. Paciupenue Beenennoit. 3akon
Xab6uma. Teopus bonbmoro B3peiBa. PennkroBoe
U3JIy4yeHue

128

129

MacmrabHas ctpykrypa Beenennoid.
MeraranakTuka

Hepeménuslie npo0iaeMbl aCTPOHOMUU

130

®dusnyeckuil npakTukym no teme "HccnenoBanue
MarHUTHOTO TIOJISI TOCTOSTHHBIX MarHUTOB" WIIH
"UccnenoBanne cBONCTB (peppoMarHeTUKOB" WK
"HccnenoBanue AeicTBUS MOCTOSHHOTO MarHuTa Ha
pamMKy ¢ TOKOM"

131

@u3nyecKuil NpakTUKyM 10 TeMme "M3MepeHne Cuitbl
Awmnepa" wim "M3ydeHue 3aBUCUMOCTH CHJIbI
Awmriepa ot cuitbl Toka" unu "OnpeneneHue
MarHuTHOM MHAYKIIMU HA OCHOBE U3MEPEHUS CUJIBI
Awmrniepa"

132

®dusnyeckuil mpakTukyM mno teme "MccnenoBanue




SIBJIGHUS DJIEKTPOMArHUTHOW MHAYKIMU" WIN
"OnpenesneHue HHAYKIIMA BUXPEBOTO MarHUTHOTO
monsg"

133

®duznyeckuil npakTukyM no teme "HccnenoBanue
sBJIeHUs1 caMouHaykuun" win "Coopka Mozenu
AJIEKTPOMAarHuTHOro reHeparopa’

134

135

®uznueckuil NpakTUKyM o reme "M3mepenue
nepuoja cCBOOOIHBIX KOJIEOaHUM HUTSHOTO U
MPYXUHHOTO MasiTHUKOB"

Ouznyeckuii npaktukym no teme "[IpeobpasoBanue
SHEPTUH B NPYKUHHOM MasiTHUKe"

136

®duznyeckuil npaktukyM no teme "HccnenoBanue
MIEPEMEHHOT0 TOKA Yepe3 MOCIe0BATEIHLHO
COEIMHEHHBIE KOHAECHCATOP, KaTyIIKy U pe3ucrop”
wn "HccnenoBanue paboThl HICTOYHUKOB CBETA B
LIETIH [TEPEMEHHOr0 ToKa"

137

®dusnyeckuil npakTukyM no teme "M3ydyenue
[1apaMeTpPOB 3BYKOBOI BOJIHBI"

138

duznyeckuil npakTukym mno teme "M3mepenue
nokasaress npenomienus crexia” win "llomyuenue
n300pakeHNs B CUCTEME U3 IIOCKOT0 3epKajia U
JIH3BI"

139

140

dusnyeckuil npakTukyM no teme "Hcecnenosanue
3aBUCHUMOCTH (POKYCHOTO PacCTOSIHUSI OT BEIlleCTBa
(Ha mpumepe xunkux JuH3)" unu "U3mepenue
(hOKYCHOTO pacCcTOSTHUS pacCEeMBAIOUINX JIMH3"

dusnueckuii npakTukym 1o Teme "Habmonenue
Tu(pakuuu, UHTEpHEPEHIINH 1 MOISIpU3aIK cBeTa"




141

duznyeckuil npakTukyM 1o teme "OnpeneneHue
UMITYJIbCA ¥ SHEPTUH PENATUBUCTCKUX YaCTHIL (T10
¢doTorpadusM TPEKOB 3apsHKEHHBIX YaCTHII B
MarHuTHOM TmoJje)"

142

duznyeckuil npakTukym 1o teme "M3mepenue
noctostHHOM [litaHka Ha OCHOBE HCCIEN0BaHUSA
dhoTodrddexra" naum "MccnenoBanne 3aBUCUMOCTH
CHWJIBI TOKA Yepe3 CBETOAMO/ OT HAMpsHKEHUS"

143

®duznyeckuil npaktukyM no teme "HccnenoBanue
CIIEKTpPa Pa3pexKEHHOr0 aTOMapHOT0 BOAOPOJA U
u3MepeHue nocTossHHon Punbepra"

144

145

®uznueckuil npakTukyMm no teme "HccnegoBanue
paMOaKTUBHOTO ()OHA C UCTIOIH30BAHUEM
no3umMetpa" unu "VM3ydenue noriomieHus oera-
YacTHUI[ aJTIOMUHHEM"

®dusnueckuil npakTukym no reme "Habmonenus
3BE3HOTO HeOa HEBOOPYKEHHBIM TJ1a30M C
HCMOJIb30BAHUEM KOMIIBIOTEPHBIX MPUIIOKEHUN TS
ompeieIeHUs TTOJIOKEHUST HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE c03Be3/1usi CEeBEPHOTO
noyrapust u sipkue 3BE3761" win "HabmroneHus B
Tesieckon JIyHbl, MJIaHET, TYMAHHOCTEHN U 3BE3HBIX
CKoIieHui"

146

O0o001enye U cucTeMaTu3anys 3HaHui. Poin
(hbU3UKH U aCTPOHOMUU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COITTATEHON 1 dTUUECKOMN
cdepax AeaTeTbHOCTH YeTTOBEeKa

147

O0600mieHre 1 cucreMarn3anud 3Hanuii. Pois u
MeCTO (DU3UKH U aCTPOHOMHUH B COBPEMEHHOM




Hay4HOU KapTHHE MHUPA

O06001IeHre 1 cucreMaTu3anus 3HaHuii. Pois
(busnueckoit Teopun B GOPMUPOBAHUH
MpeJCTaBICHUN 0 (PU3NIECKOI KapTHHE MUDA,

148 MeCTO (PU3UYECKON KAPTUHBI MUPA B OOIIEM PSITY
COBPEMEHHBIX €CTECTBCHHO-HAYYHBIX
MPEACTABJICHUI O IPUPOJIE

149 O00011eHrEe U CHCTEMATH3allMsl 3HAHUH 110 TEME
"Kunematuka"

150 O0001I€eHrEe ¥ cUCTEMATH3alMs 3HAHUH 110 TEME
"KunemaTtuka"

151 O0o0011eHrEe U CHCTEMATH3alMsl 3HAHHUH 110 TEME
"lmnamuka"

152 O06o001Ienye ¥ cucTeMaTu3aiuys 3HaHUH 110 TeEME
"CraTtuka TBep0ro Tena"

153 O0001IeHrEe ¥ cUCTEMATH3alMs 3HAHUH 110 TEME
"3aKOHBI COXpAaHEHUS B MEXAHUKE"

154 O06o001Ienye ¥ cucTeMaTu3amuys 3HaHUH 110 TEME
"OCHOBBI MOJIEKYIISIPHO-KUHETHUECKOH Teopun”

155 O0o001Ienre ¥ cucTeMaTH3alys 3HaHUH 110 TEME
"Tepmonunamuka. TenaoBele MalIMHbI"
O0001Ienre ¥ cUCTEMATH3aIMs 3HAHUH 110 TEME

156 "ArperaTHble cOCTOsIHUS BelecTBa. da3oBbie
nepexonpl”

157 O0o001Ienye ¥ cucTeMaTH3alys 3HaHUH 110 TEME
"OnexTpuueckoe nojue"

158 O0001IeHrEe 1 cUCTEMAaTU3alMs 3HAHUI 10 TEME

"IToCTOSIHHBIN NEKTPUUECKUN TOK"




O0001IeHYE ¥ CUCTEMATU3ALM 3HAHUI 10 TEME

159 "
Toxu B paznuuHbIX cpenax”

160 O06o061IeHre U cucTeMaTU3alvs 3HaHUH TI0 TeEMe
"MaruutHOe noJie"

161 PeszepBHbIil ypok. O600IICHHE ¥ CHCTEMAaTH3aIIUS
3HAHUM MO TeMe "DIEeKTpOMAarHUTHAsA UHAYKIUA"

162 PesepBHEIil ypok. O000IICHHE U CUCTEMATH3AIHS
3HaHU# 1o TeMe "MexaHudeckue Koiaeoanus"

163 PesepBHEIi ypok. O000IICHHE U CUCTEMATH3AIHS
3HaHUH 10 TeMe "DJIEeKTPOMarHuTHbIE KojieObanus"
PesepBHblil ypok. O0001IeHHE U CUCTEMATHU3AIIHS

164 3HaHUH 10 TeMe "MexaHu4ecKue u
3JIEKTPOMArHUTHBIE BOJIHBI"

165 PesepBubIil ypok. O6001ICHIE U CHCTEMaTH3alUs
3HaHuil no treme "OnTuka"

166 PesepBubIil ypok. O6001ICHIE U CHCTEMaTH3aIUs
3Hanuit o teme "OcHoel CTO"
PesepBHblIil ypok. O60011IeHHE U CUCTEMAaTH3 AU

167 3HaHu# 1o TeMe "KopmycKynsipHO-BOIHOBOMI
Jyanu3m"

168 PesepBHeIil ypok. O000IIEHHE U CUCTEMAaTHU3AIIHS
3HaHui no reme "duszuka aroma"
PesepBubIil ypok. O6001ICHIE U CHCTEMAaTH3aIIUS

169 3HaHU 1o TeMe "®u3nka aTOMHOTO A1pa U
3JIEMEHTApHBIX YacThll"

170 PesepBHelIil ypok. O000IIEHHE U CUCTEMAaTHU3AIIHS

3HaHUH M0 TeMe "DJIeMeHThI acTpohU3uKu"




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

®usuka 10 knace. I'.S1.Msaxkuies, b.b. Byxosnes, H.H. Cotckuii.

ITon penakuueit H.A. ITapdhentreBoii. Mockga "IIpocsemienue" 2023.

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






