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INOACHUTEJIBHASA 3AIIMCKA

[IporpamMa mo ¢u3uke Ha ypoBHE cpeaHero oomero oOpa3oBaHUS pa3paboTaHa Ha
OCHOBE TIOJIOKEHUII M TpeOOBaHMI K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTelIbHON
nporpammel, mnpeactaBieHHBIX B ®I'OC COO, a Ttakke ¢ yuéroM ¢denepanpbHO padboueit
nporpamMMbl  BocriuTanus W KoHnenuuu mnpenonaBaHust ydeOHoro mnpeamera «Pusmka» B
oOpa3oBaTeNnbHBIX oOpraHusanusx Poccuiickoit  @enepanuy, peaau3ylolUX OCHOBHBIE
00pa30BaTeIbHbIE IPOTrPAMMBI.

[Iporpamma 1o ¢usuke onpenenser o00sA3aTeNbHOE NPEIMETHOE COJEpXKAHUE,
YCTAQHABJIMBACT PEKOMEHIYEMYIO IOCIIEAOBATEIFHOCT M3YYEHHS TEM M Ppa3fesioB Y4eOHOro
npeaMera ¢ ydyéToM MEXKIPEIMETHBIX M BHYTPUIPEIMETHBIX CBs3€H, JIOTUKH Yy4eOHOro
mporecca, BO3PAaCTHBIX oOcoOeHHOcTel oOywaromuxcsa. [Iporpamma mo Qusuke maér
IpEICTaBICHNUE O LEJIX, COAEPKAHUM, OOIIeH cTparernu oO0y4eHHUs, BOCIMTAHUS U Pa3BUTUS
oOyJaromuxcs cpeAcTBaMu yueoHoro npeamera «Pu3nka» Ha yriryoJIEHHOM YPOBHE.

N3yuenne kypca Qu3MKu yriiyOJIEHHOTO YpPOBHSA IO3BOJIAET pEalM30BaTh 3aJaud
po(hecCHOHANBHOM OpPHEHTAllMU, HApaBiICHO Ha CO3JaHHME YCIOBUN JUIsl MPOSIBICHUSI CBOUX
UHTEJUIEKTYaJbHBIX W  TBOPYECKHUX CIIOCOOHOCTEM KaXAbIM OO0YyYarolUMCs, KOTOpbIe
HEOOXOAUMBI Ui  TPOJOJDKEHUsT O0O0pa3oBaHHMsI B OpPraHM3alUsAX MPOPECCHOHATHLHOTO
00pa30BaHus M0 Pa3IMYHbIM PU3UKO-TEXHUYECKUM U MHKEHEPHBIM CIIELUAILHOCTSIM.

B mporpamme mo ¢usuke onpenensiorcs IUTAHUPYEMbIE pe3yJabTaThl OCBOCHHUS Kypca
¢u3uKku Ha YpOBHE CpeaHero o0mero o0pa3oBaHMA: JIMYHOCTHBIE, MeETalpeAMETHBIE,
npeaAMeTHbIC (Ha yriiyOsn€éHHOM ypoBHE). HayuHO-MeTom00rnueckoi OCHOBOM ISl pa3pabOTKU
TpeOOBaHUN K JIMYHOCTHBIM, METANpPEIMETHBIM M MpPEIMETHBIM pe3ysibTaTaM OO0yJaroluxcs,
OCBOMBIIIKX MPOTpaMMy 10 (U3UKE HA YPOBHE CPEIHETO 00IIero 0Opa3oBaHus HA YIITyOJIEHHOM
YPOBHE, SIBJISIETCS CHCTEMHO-/1€ATEIbHOCTHBIN MOAXOI.

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

IUTAHUPYEMbIE Pe3yJbTaThl OCBOEHHUS Kypca (PM3MKM Ha YriayOlEHHOM ypOBHE, B TOM
YHClie IPeIMETHBIE PE3YJIbTaThl IO rojlaM O0yUYeHUs;

coJiepkaHue yueOHoro npeamera «Pu3uKay o rogaM o0ydeHus.

[IporpamMma 1o ¢u3nke MMeeT NPUMEPHBIH XapakTep U MOXKET ObITh MCIIONb30BaHA
YUUTENAMHU (PU3UKH [Tl COCTABJIEHUS! CBOMX PabOUYUX MPOTPaMM.

[IporpaMmMa 10 (u3MKE HE CKOBBIBA€T TBOPYECKYIO HWHUIMATUBY YUWUTEIeH U
IIPEIOCTABIAET BO3MOXHOCTH JUISl pPEaJU3alUd PA3IMYHBIX METOJWYECKHUX TOIXOIO0B K
npenofaBaHuio (GU3MKKM Ha yriayOJI€HHOM YPOBHE INpHU YCIOBUM COXpaHEHHs 00s3aTelbHON
4acTU COJIEP’KaHuUs Kypcea.

®du3nka Kak HayKa 0 HanboJiee 00IMX 3aKOHAX MPUPOJIBI, BBICTYIIAs B KAU€CTBE YUEOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIaJ B CHUCTEMY 3HAaHUH 00 OKpy’KarolleM MUpe.
[konpHBIH Kypc (U3MKH — CHCTEMOOOpA3yIOIIUN JJs €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IPEMETOB, MTOCKOIBKY (PU3HUECKUE 3aKOHBI JIE)KAaT B OCHOBE IPOLIECCOB U SIBIEHUH, U3y4aeMbIX
XuMmHel, ouonoruel, ¢usmdeckoit reorpadueir u acrponomueit. Mcnonp3oBaHue W akTHUBHOE
npUMeHeHHe (U3UYECKUX 3HAHUM ONMpeAeNio XapakTep M OypHOE pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJOTHIl B cdepe DHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJIYYEHHs] HOBBIX
MaTepHajoB C 3aJaHHBIMU CBoOWcTBamMH. M3ydeHune (U3MKM BHOCHUT OCHOBHOW BKJIAJ B
(dbopMUpOBaHHE €CTECTBEHHO-HAyYHOW KapTUHBI Mupa oOyuyatomierocsi, B (OpMUPOBaHUE
YMEHUH NPUMEHATh Hay4YHbIH METOJ MO3HAHUS IIPU BBIIOJHEHUH UMH YUEOHBIX UCCIIEIOBaHUM.

B ocHOBy Kypca pu3uku Ha ypoBHE CpeIHEro OOIIero oOpa3oBaHMs TMOJOXKEH PsI UICH,
KOTOpBIE MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.



Hoesn yenocmnocmu. B cOOTBETCTBUY C HEM KypC SIBJISIETCS IOTHYECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3fesioB (PM3UKH, BKIIOUACT KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKU.

Hoen zenepanuszayuu. B cooTBeTCTBUM C Hel Mmarepuan Kypca (pu3uku oObenIuHEH
BOKpYT (u3nueckux Teopuil. Benymum B Kkypce sBnsiercs GopMupoBaHHE MpPEICTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BEUIECTBE U IOJIE.

Hoen cymanumapuzayuu. EE€ peanuzanus npeanoiaraeT UCMoIb30BaHUE T'YMaHUTAPHOTO
noTeHIMana (U3NIECKON HayKu, OCMBICIICHHE CBSI3HM Pa3BUTHS (PH3UKU C pa3BUTHUEM OOIIECTBA,
a TaKke ¢ MUPOBO33PEHYECKUMU, HDABCTBEHHBIMU U YKOJIOTUYECKUMU TIpoOIeMaMHu.

Hoea npuknaonoi nanpaenennocmu. Kypc ¢Gusukn — yrioyOn€HHOTO — ypOBHS
MpeJnoiaraeT 3HaKOMCTBO C IIMPOKUM KPYTrOM TEXHHYECKUX U TEXHOJOTUYECKUX MPUIIOKEHUN
U3YyYEHHBIX TeOpuil 1 3aKoHOB. [Ipu 3TOM paccMarpuBaroTCs Ha YpOBHE OOIIMX MPEICTABICHUN
U COBpEMEHHbIE TEXHUYECKUE YCTPONUCTBA, U TEXHOJIOTHH.

Hoea 3Konocusayuu peanusyercs IOCPEICTBOM BBEACHUS 3JIEMEHTOB COJIEp)KaHUs,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOjIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKKe 00CYX IeHUS PoOIeM palliOHAIBHOTO MPUPOJIOTIOIBE30BAHUS U
9KOJIOTHYECKOl 06€30MacHOCTH.

OcBoeHue conepkaHus MPOrpaMMBl 10 (PU3UKE TOJHKHO OBITH MOCTPOSHO HA MPUHITUIIAX
CUCTEMHO-/IeITeIIbHOCTHOTO noaxoza. s dusuku peanusanus 3TUX TPUHLIUAIIOB 6a3upyeTcs Ha
UCTIOJIb30BAaHUM CaMOCTOSITEIEHOTO JKCIEPUMEHTa KaK IMOCTOSIHHO ICHWCTBYMOMIETo (hakropa
yuebHoro mpouecca. [lnsg yrayOn€HHOTO YpOBHS — 3TO CHUCTEMa CaMOCTOSITEIBHOTO
YYEHHYECKOTO SKCIIEPUMEHTa, BKIIOYAIOMIETO (PPOHTAIbHBIE YYEHHYECKHE OIBITHl TpHU
M3YYeHUH HOBOTO MaTepuaina, JaboparopHble paboThl U paboTel mpakTukyMma. [Ipu sTom
BO3MOXHBI /IBa crioco0a peanm3anu GU3HUECKOro MpakTHKyMma. B mepBom ciydae MpakTHKyM
npoBoauTcs nu6o B koHue 10 m 11 kiaccoB, mubO mocie MepBoro W BTOPOrO MONYTOAMI B
KOKIOM W3 ITHUX KJIacCOB. BTopoii crmoco0® — 3To MHTerpamus padoT MpakTUKymMa B CHCTEMY
71ab0paToOpHBIX paboOT, KOTOPBIE MPOBOAATCS B Mpoliecce u3yueHus: paszaena (temsl). [Ipu aTom
1ol paboTamMH MPaKTUKyMa MOHUMAETCsI CAMOCTOSITENIbHOE MCCIIEI0BaHNE, KOTOPOE MPOBOIUTCS
M0 PYKOBOJCTBY CBEPHYTOT0, 000OIIEHHOTO BUAa O€3 MOMIAroBOil HHCTPYKIIHH.

B mporpamMme no ¢usnke cuctemMa yueHHYECKOTo SKCIIEPUMEHTA, JIaDopaTOPHBIX paboT u
MPaKTUKyMa MpeJCTaBlieHa eUHBIM MepeuHeM. BrIOOp TeMaTuKu AJis 3TUX BUAOB YICHHUECKUX
MPAKTUYECKUX PabOT OCYIIECTBISETCS yYaCTHHUKaMU 00pa3oBaTEbHOIO Ipoliecca MUCXOAS U3
0COOEHHOCTEH MOYpOYHOIrO IUIAHUPOBAHMS M OCHalleHWs KabuHeta ¢usuku. Ilpu sTOM
oOecrieynBaeTcs OBNAJICHUE OOYYAIOUIMMHUCS YMEHUSIMH IPOBOJAUTH TPSIMBbIE M KOCBEHHBIE
U3MEpPEHUs, HCCIeIOBaHUs 3aBUCUMOCTEH (M3NYECKUX BEIMYMH M IOCTAHOBKY OIBITOB IO
MIPOBEPKE MPEUIOKEHHBIX THITOTES.

Bonbiioe BHUMaHuE yAenseTcs peleHUI0 pacuéTHBIX U KadecTBEHHBIX 3aj1ad. Ilpu sTom
JUISL PacYETHBIX 3a/1a4 MPUOPUTETOM SBISIOTCS 3aJaud C SIBHO 3aJlaHHON M HESIBHO 3a/1aHHOU
(bu3nUecKoil MoJeNbI0, MO3BOJISAIOIINE MPUMEHSATh U3yUCHHbIE 3aKOHBI U 3aKOHOMEPHOCTH Kak
U3 OJTHOTO pa3jesia Kypca, TaK U MHTErpupys MpUMEHEHUE 3HAHWW U3 pa3HbIX pasnenoB. [l
Ka4eCTBEHHBIX 3a/lay IMPHOPUTETOM SBJSIIOTCA 3aJaHuss Ha OOBsICHEHUe/NpeacKa3aHue
NpOTEeKaHUs (PU3UYECKUX SBICHUH W TPOIECCOB B OKPY)KAIOIIEH XKM3HH, TpeOyromue BbIOOpa
¢bu3nUecKoil Moienu Ui CUTyalluu MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ TpedoBaHusimu PI'OC COO Kk MaTepuaIbHO-TEXHHUYECKOMY
o0ecreyeHnI0 y4eOHOro mpouecca Kypc (pU3MKH yriayOl€HHOrO ypOBHS Ha YPOBHE CpEIHEro
oOuiero oOpa3oBaHMs JTOJDKEH HM3y4daThCsl B YCJIOBUSAX NpeIMETHOro kabuHeTa. B kabunere
(bU3UKU T0JKHO OBITH HEOOX0AMMOE JIA00PATOPHOE 00OPYIOBAHUE JUISI BBITIOJIHEHUS YKAa3aHHBIX
B IporpaMMe no (u3MKe YYeHHUECKHUX OIMbITOB, JAOOPATOPHBIX paboT M padOT MpakTHKyMa, a
TaKXe JIeMOHCTPAIlMOHHOE 000py10BaHHE.

JleMoHCTpaniioHHOE 000py/OBaHWEe (POPMUPYETCSI B COOTBETCTBUU C MPHUHIIUIIOM
MHUHHMAaJIbHON JOCTATOYHOCTH M O0ECHEeUMBAET MOCTAHOBKY MEPEUMCIEHHBIX B MPOrpaMMe 10



(Gu3uKe KIIOYEBBIX AEMOHCTpAaLUi JUIsl MUCCIENOBAaHUS M3Y4aeMbIX SBICHUH M IPOLECCOB,
HMIIUPUYECKUX U PYHIAaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHH.

JlaGopaTtopHoe 00OpyZOBaHUE AJIS YYEHMUYECKHX IMPAKTHYECKHX paboT gopmupyercs B
BUJIC TEMaTHYECKUX KOMILICKTOB M OOECIIEYMBAETCS B Pacy€ére OJHOTO KOMIUIEKTa Ha JBYX
oOyuaromuxcs. TemaTnyeckue KOMIUIEKThl J1abOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(PPOBBIX MPHOOPOB, a TaKKe
KOMIIbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU TIETISIMU U3Y4EHUs PUUKU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

(bopMHpoBaHUE UHTEPECA U CTPEMJIEHUS 00YUaIOIUXCsl K HAYYHOMY U3Y4EHUIO IIPUPOIBI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;

pa3sBUTHE MPEACTaBIEHUH O HAy4YHOM METOJ€ IO3HaHMA M (OPMHUPOBAHUE
HCCJIEIOBATEIBCKOIO OTHOIIEHUS K OKPYXXAIOLIUM SIBICHUSM;

(GbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa HM3Y4YEHUsS OCHOB CTPOEHUS
MaTepuy U GyHAaAMEHTAIBHBIX 3aKOHOB (PU3HKH;

dopmupoBaHHe YMEHMH OOBSCHATH SIBIEHUS C UCIOJIb30BaHUEM (DU3MUYECKMX 3HAHUU U
HAy4YHBIX JI0Ka3aTeJIbCTB;

dbopMHpoBaHUEe NPEACTaBICHUNH O posin (U3UKU A Pa3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHUi;

pa3sBUTHE MpPEJICTaBIEHUH O BO3MOXHBIX cdepax Oyaymed mnpodeccuoHaIbHON
NEeSITETIbHOCTH, CBSI3aHHBIX C (DM3MKOM, IMOATOTOBKA K JalbHEHIIeMy OOYyYeHHIO B 3TOM
HalpaBJICHUU.

JlocTuxkenne 3TUX Iesield 00ecreunBaeTCsl pelIeHHEM CIEAYIOIUX 3a7ad B Ipoliecce
u3y4eHust Kypca GU3MKU Ha ypOBHE CpeHEro o01iero o0pa3oBaHus:

npuoOpeTeHne CHCTeMbl 3HaHWH 00 o0mMX (PU3MYECKMX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHsIX, BKJIIOUAsi MEXAHUKY, MOJIEKYJSIPHYIO (QU3UKY, 3JIEKTPOJANHAMUKY, KBAHTOBYIO (PU3UKY
Y 3JIEMEHTHI aCTPO(U3HKH;

dbopMHpoBaHHE YMEHUI NPUMEHSTh TEOPETHUECKUE 3HAHUS ISl OOBSICHEHHS (PU3UUECKUX
SBJICHUH B IPUPOJIE U JUISl IPUHATHS MPAKTUYECKUX PEIICHUI B IOBCETHEBHOM JKU3HU;

OCBOCHME CIIOCOOOB pEIIeHUs Pa3IMYHbIX 3a/1a4 C SBHO 33JjaHHOHN (PU3NYECKON MOJIENbIO,
3a/1a4, MOAPa3yMEBAIOIIUX CAMOCTOSTEIbHOE CO3JaHue (U3NYECKOM MOJENu, aJeKBaTHOU
YCIIOBUSIM 3aJja4i, B TOM YHCJIE 3a]]a4 NHKEHEPHOT'O XapaKTepa;

NOHMMAaHWE (PU3UYECKUX OCHOB M TPHUHIUIOB JEHCTBUS TEXHUUYECKUX YCTPOWCTB U
TE€XHOJIOTMYECKHX IPOLIECCOB, UX BIUSHUS HA OKPYKAIOILLYIO CPELY;

OBJIaJICHUE METOJaMH CaMOCTOSTEIbHOIO IUIAHUPOBAHUS M TPOBEAEHUSA (PU3NUECKUX
HKCIEPUMEHTOB, aHaJM3a M WHTepOpeTalud HHPOPMALUU, ONpPENETeHUsl JIOCTOBEPHOCTH
MOJIyYEHHOTO Pe3yJIbTaTa;

CO3JaHHME YCIIOBUH JUIsl Pa3BUTHsSI YMEHUN IPOEKTHO-UCCIIENOBATEIbCKON, TBOPYECKOU
JeSITEIIbHOCTH;

pa3BUTHE UHTEpeca K cepaM NMpodhecCHOHANBHON JesITeIbHOCTH, CBI3aHHOM C (PU3HUKOM.

B cootBerctBun ¢ TpeboBanusimu DPI'OC COO yriayOnéHHBI ypOBEHb H3yuUEHUS
yueObHoro mnpeamera «®Pu3uka» Ha YypOBHE CpeaHEro ooOumero oOpa3oBaHHs BBIOHpaETCS
o0y4armuMucs, MIAaHUPYIOIIMMH MPOJOJKEHHEe 00pa3oBaHMs IO CIEHHUaIbHOCTAM (U3HUKO-
TEXHUYECKOTO MPOdUIIs.

Ha n3yuenue ¢usuku (yriyOnEHHBIM YPOBEHB) HA YPOBHE CPEHETO 00IIeT0 00pa3oBaHMs
otBoautcs 340 wacos: B 10 kimacce — 170 yacos (5 yacoB B Heenmo), B 11 kimacce — 170 yacos (5
YacoOB B HEJIEIIO).

[Ipennaraemslii B mporpamMme no (Gusuke nepeyeHb J1a00paTOPHBIX U MPAKTUYECKUX paboT
ABIIIETCS. PEKOMEH/IOBAaHHBIM, YYMTEJb JeJIaeT BHIOOP NpOBEACHMs J1a0OpaTOPHBIX paboT u
OTIBITOB C YU4&TOM MHIMBUAYAIBHBIX OCOOCHHOCTEH 00yJaromuXcsl.



COJAEP)KAHUE OBYYEHUA
10 KUIACC

Pa3nen 1. HayuHblii MeTO O3HAHMS NPUPOABI.

Ouzuka — (yHIaMeHTalbHas Hayka o mpupoje. HayuHblii MeTOJ MO3HAHUS M METObI
UCCIICIOBaHMS (PU3NICCKUX SIBIICHUH.

DKCHepUMEHT U Teopus B Mpoliecce Mmo3HaHusl Npuposl. Habmoaenue u sKcriepuMeHT B
dusuke.

CrniocoObl u3mepeHus: GU3NYECKUX BEJIWYMH (QHAJIOTOBbIE W IUGPOBBIE U3MEPUTEIbHBIC
puOOpbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[TorpentHocT n3MepeHui HU3NIECKUX BETHMYHUH (A0COMIOTHAS U OTHOCUTEIIbHAS).

MonenupoBanue (GU3UYECKUX SBICHHUI U MPOILECCOB (MaTepuaibHas TOYKA, aOCOIFOTHO
TBEPJI0€ TEJI0, UACATbHAS KUAKOCTh, HACAIbHBIN Ta3, TOYeUHbIH 3apsn). [ unore3a. dusnyeckuii
3aKOH, TPAHUIIBI €r0 TpuMeHUMOCTH. Du3nyeckas Teopus.

Ponp u mecro ¢u3uku B (HOpMUPOBAHMHM COBPEMEHHOW HAyyHOW KapTUHBI MUpPa, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3mepenne cuibl TOKAa W HANPSXKEHUs B LENU IOCTOSIHHOTO TOKa IpPU TMOMOUIA
AQHAJIOTOBBIX U MU(POBBIX U3MEPUTEIIBHBIX TPHOOPOB.

3nakoMcTBO ¢ 1 poBoil 1aboparopueit no ¢usuke. [Ipumepsr n3mepeHus GpUNIECKUX
BEJTMYUH IIPU MOMOIIM KOMIIBIOTEPHBIX JaTYHKOB.

Pa3zgen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanudeckoe JaBukeHHE. OTHOCUTEIBHOCTh MEXaHWYECKOro JBrkeHus. Cucrema
OTCYETa.

[Tpsimast u oOpaTHas 3a1a4M MEXaHUKH.

Pannyc-BekTOop MaTepuallbHOW TOYKH, €ro MPOEKIMH Ha OCH CHUCTEMBbl KOOPJMHAT.
Tpaexropus.

[lepemenienue, CKOpOCTh (CpemHSIsI CKOPOCTh, MTHOBEHHAsi CKOPOCTh) U YCKOPEHHE
MaTepualbHOM TOUKH, UX MPOEKIMH HA OCU CHCTeMbl KoopAuHaT. CloKeHHe NMepeMEIIeHU 1
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JIBH)KEHHE. 3aBUCUMOCTh KOOPJUHAT,
CKOPOCTH, YCKOPEHHS ¥ IIyTH MaTepUaIbHON TOYKHU OT BPEMEHHU U X IPaPUKHU.

CBoOonHOE TajeHue. YCKOpeHHe CBOOOMHOro maieHus. J[BikeHue Tena, OpOoIIeHHOTrO
MO/ YTJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH U YCKOPEHHSI MaTEPHATIbHONU TOUKHU
OT BpEMEHH U UX TpaduKu.

KpuBonunerinoe nBuxeHue. J[BuxkeHne MaTeprUaaIbHOW TOYKH IO OKPYKHOCTH. YTJ0Bas 1
nuHelHass ckopocThk. llepuox m wacrota obpamienus. LleHTpocTpemuTenbHOe (HOPMAbHOE),
KacatelibHOE (TaHTeHIIMAILHOE) U TIOJTHOE YCKOPEHHE MaTepHATIbHOM TOUKH.

TexHuueckue yCTpOMCTBA W TEXHOJOTUYECKHE TMPOLECCHl: CIHAOMETP, JBHKCHHE
CHapsIOB, IIETHBIC, IIECTepEHYATHIC U PEMEHHBIE TIEpeIaul, CKOPOCTHBIE TU(THI.

Hemoncmpayuu.

Mopenb cucTeMbl 0TCU€Ta, WILTIOCTPAIAS KHHEMAaTUUECKUX XapaKTEPUCTUK JBIKEHUS.

CriocoObI uccae10BaHus ABIKECHUN.

NnmrocTpanus mpeneasHoro nepexoaa i i3MepeHue MIrHOBEHHOM CKOPOCTH.

[TpeoOpazoBaHue ABMKEHUI C UCTIOIH30BAHUEM MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTRE.

Habmronenne aBmkeHus Tena, OpOIIeHHOTO MO YIJIOM K TOPU30HTY U TOPU3OHTATBHO.

HampaBnenue ckopocTy npu ABMKEHUHU TIO OKPYKHOCTH.

[TpeoOpazoBaHue yrIOBOM CKOPOCTH B PEAYKTOpE.



CpaBHeHME TIyTE€H, TPACKTOPUM, CKOPOCTEN JIBHKEHUS OJHOT'O M TOTO K€ TeJa B Pa3HbIX
CUCTEMax OTCYETA.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

N3yueHnne HepaBHOMEPHOIO JIBUKEHMS C LIEJIBIO ONPEEIICHUS] MTHOBEHHOW CKOPOCTH.

W3mepenne ycKOpeHuss 0pU MNPSAMOJIMHEHHOM PpAaBHOYCKOPEHHOM JBHKEHHHM 10
HAKJIOHHOM INIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JBUKEHUU.

N3mepenue yckopeHus: CBOOOIHOTO MajieHus (PEKOMEHIOBAaHO MCIOIb30BaHUE IH(PPOBOI
nabopaTopun).

N3yueHne OBMXKEHUS Teja, OpOLICHHOTO TOpU30HTANBHO. [IpoBepka rumoTessl 0 MpsiMoit
MIPONOPUMOHAIBHON 3aBUCUMOCTH MEXAY JAIBHOCTBIO MOJIETA M HAYAJIBHOM CKOPOCTBIO Tea.

W3yuyenue aBuKEHUS Tesa 0 OKPYKHOCTH € IIOCTOSHHOMU 110 MOJYJIIO CKOPOCTBIO.

HccnenoBanue 3aBHCUMOCTH IepHoJa OOpalleHHs KOHMYECKOro MasTHHKAa OT €ro
[1apaMeTpOB.

Tema 2. /lunamuxa.

IlepBsiit 3akoH Hprotona. MHepunanbHeie cucteMsl oTcuéTa. [IpuHINAN OTHOCUTEIBHOCTH
[Nanunes. HeunepuuanbHble CUCTEMBI OTCUETa (OMpeaeTeHUE, IPUMEDHI).

Macca tena. Cuia. [lpuHnun cynepno3uumu cui.

BTtopoii 3akon HeroToHa [ MaTepraibHON TOUKH.

Tperwnii 3akoH HproTOHA 17151 MaTEpHAIIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUSI. DKBUBAJIEHTHOCTh IPABUTALIMOHHON U MHEPTHON MacChl.

Cuna TsOKeCTH. 3aBHUCHMOCTh YCKOPEHHS CBOOOJHOTO TIQJCHUS OT BBICOTHI HAJ
MOBEPXHOCTHIO IUIAHETHI U OT Teorpaduyeckoil mupoThl. J[BrkeHHE HEOECHBIX TEeN M HUX
cnyTHUKOB. 3akoHbl Keruiepa. [lepBas kocmMuueckasi CKOPOCTb.

Cuia ynpyrocrtu. 3akoH ['yka. Bec tena. Bec Tena, IBHXKyIIerocs ¢ yCKOpeHHEM.

Cuna tpenus. Cyxoe tpenue. Cuia TpeHUS CKOJBXEHUS M CHJIA TPEHUS TOKOS.
Koaddunment tpenus. Cunia conpoTUBICHUS MPU ABMKEHUU Tella B JKUIKOCTH WU rase, eé
3aBUCHMOCTb OT CKOPOCTH OTHOCHUTEIILHOTO JABUKECHUS.

[Masnenue. 'mapocratnueckoe nasnenue. Cuiia Apxumena.

TexHu4eckne yCTpPOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: IOAIIUIIHUKH, JIBUXKCHUE
VCKYCCTBEHHBIX CITyTHHKOB.

Hemoncmpayuu.

HaOnronenue 1BUKEHUS TeJ B UHEPLUAIBHBIX M HEMHEPIMAIBHBIX CUCTEMaX OTCUETA.

IIpyuHIUIT OTHOCHTEIBHOCTH.

Kauenne nByX WIWIMHIPOB WM IIApOB Pa3HOM MacChl C OAMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIBHO HEMHEPIUAIBHON CHCTEMBI OTCUETA.

CpaBHeHuE paBHOACHCTBYIOLIEH IPUIIOKEHHBIX K TEIY CHJI C IPOU3BEACHUEM MACChI Tea
Ha €ro yCKOPEHHUE B UHEPLUAIBHONW CHCTEME OTCUETA.

PaBeHCTBO cHJil, BO3HUKAIOUIUX B PE3YIbTATE B3aUMOJICHCTBUS TEIL.

N3MmepeHne mace 1o B3auMOJICHCTBUIO.

HesecomocTts.

Bec Tena npu yCKOPEHHOM NOIBEME U MTaJICHUN.

LlenTpOOEKHBIE MEXaHU3MBI.

CpaBHEHHME CHII TPEHUS ITOKOS, KAUYEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

H3mepenne paBHOIEHCTBYIOIIEH CHIT IPHU IBH)KEHUU OpycKa 10 HAKJIOHHOW MIOCKOCTH.

[TpoBepka rumore3bl O HE3aBHUCHUMOCTH BpPEMEHM JBWXKEHHMS Opycka IO HaKIOHHOH
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccenenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIIMX B INPYKUHE U PE3MHOBOM
oOpasiie, oT ux nedopmaruu.

N3yueHne IBMKEHUS CUCTEMBI TEJ, CBI3aHHBIX HUTHIO, IEPEKUHYTOH uepe3 JIErkuit OJI0K.



N3mepenne ko3 duimenTa TpeHus 1Mo BEIUYHHE YIIIOBOTO KOd(PHUIIMEeHTa 3aBUCUMOCTH
Fip(N).

HccnenoBanue JBW)KEHUS Opycka IO HAKJIOHHOM IUIOCKOCTH C  IE€PEMEHHBIM
K03 PHULIHEHTOM TPEHHUS.

W3y4eHne NBUKECHUS IPy3a HA BaJLy C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbcomoTHo TBEpOe Teino. [locTynarenbHoe W BpallaTelbHOE JBUKEHUE TBEPIOTO Tela.
MoOMEHT cuiibl OTHOCUTENBHO ocu BpaueHus. [lnedo cumnbl. CroxeHue cuil, IPUIOKEHHBIX K
TBEpAOMY Teny. LleHTp Tskectu Tena.

VYcnoBus paBHOBeCUs TBEPAOTO TeEIA.

YcroitunBoe, HEYyCTOMUNBOE, OE3pa3InYHOE PABHOBECHE.

TexHu4yeckue yCTpOMCTBA U TEXHOJIOTMYECKUE ITPOLIECCHI: KPOHIUTEHH, CTPOUTEIIBHBIN
KpaH, peleryaTble KOHCTPYKIUH.

Hemoncmpayuu.

VYcnoBus paBHOBECHS.

Bunel paBHOBeCHS.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

HccenenoBanue yciaoBui paBHOBECHUS TBEPAOTO TeEJIAa, UMEIOIIETO OCh BPALCHUS.

KoHcTpyrpoBanue KpOHIITEHHOB U pacdy€T CUJ YIPYTOCTH.

N3yyenue ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOIIETO IJIOMIA(b ONIOPHI.

Tema 4. 3akonvl COXpanHeHUun 6 MEXAHUKE.

Nmnynec mMaTepuanbHOW TOYKH, CUCTEMbl MaTepuaibHbIX Touek. LleHTp macc cuctemsl
MaTepuaibHbIX TOYeK. Teopema 0 JBUKEHUH LIEHTPA Macc.

HMnynbe cuIlbl U U3MEHEHHE UMITYJIbCa Tela.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE NBHXKEHUE.

MoMeHT umnynbca MaTepuanbHOM TOukH. IIpencraBieHne O COXpaHEHMHM MOMEHTA
UMITYJIbCA B [IEHTPAJIbHBIX MOJISIX.

PaGoTa cunbsl Ha MaJOM M Ha KOHEYHOM NepemenieHuH. ['padudeckoe mpeacraBieHue
paboTHI CHJIBI.

MOIIHOCTE CHIIBI.

Kunernyeckass sHeprus maTepuanbHONW TOYKU. Teopema 00 HM3MEHEHMHM KHHETHYECKOU
SHEPrUU MATEPUAIBHON TOUKHU.

[ToreHunanpHble M HEMOTEHIMANbHBIE cuibl. [loTeHumanbHas sHeprus. [loTeHnuanbHas
SHEprus ynpyro negopMHpoBaHHOW NpyxkuHbI. [loTeHImanpHas SHEprus Teaa B OJHOPOJHOM
rpaBUTalMOHHOM moJe. [loTeHuanbHas 3Heprus Tejaa B TPaBUTALMOHHOM I0JIe OJAHOPOJHOTO
mapa (BHYTpHU U BHe 11apa). Bropast kocMuueckasi CKopocTb. TpeThsi KOCMUYecKasi CKOPOCTb.

CBs13bp pabOTHI HEMOTEHIMAIBHBIX CUJI C U3BMEHEHHEM MEXaHUYECKOW 3HEPrHMH CUCTEMBI
TeN. 3aKOH COXPAaHEHHS] MEXaHUYECKON YHEPTHUH.

VYrpyrue u Heyrnpyrue CTOIKHOBEHHUS.

VYpaBHenue bepHymnu g HIeanbHOM KHUAKOCTH KaK CIEICTBHE 3aKOHA COXPAaHEHHS
MEXaHUYECKON YHEPTUU.

TexHnueckue ycTpoHCTBA M TEXHOJIOTMYECKHE NPOLECCHI: IABM)KEHHE PAaKET, BOJOMET,
KONEp, NPYKUHHBIN MUCTOJIET, THPOCKOTI, (PUTYpHOE KaTaHUE Ha KOHbKAaX.

Hemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE ABMXKEHUE.

W3mepenrie MOITHOCTH CHIIBI.

M3MeHeHue sHepruu Teja Mpyu COBEPIIEHUH PabOoThI.

B3auMHbIe NpeBpalieHUs] KHHETUYECKONM M MOTEHUHUAIBHOM SHEPTHM IpHU ACHUCTBUU HA
TEJIO CHJIBI TSDKECTU M CUJIBI YIIPYTOCTH.



CoxpaHeHue 3Hepruu nIpu cBOOOIHOM MaJACHUU.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomul, npaKmuKym.

N3mepenne ummysbca Tena o TOpMO3HOMY IYTH.

W3mepeHue cuiibl TATH, CKOPOCTH MOJIEITH 3JICKTPOMOOUIISI U MOIITHOCTH CHIIBI TATH.

CpaBHEHHE U3MEHEHMS UIMITYJIbCA T€la C UMITYJIbCOM CHUIIBL.

HccnenoBanue coxpaHeHHs] UMITYJIbCA IIPU YIPYTOM B3aUMOJEHCTBUM.

W3mepeHre KNHETUYECKON SHEPTUH TeJla IO TOPMO3HOMY ITyTH.

CpaBHEHHE H3MEHEHUS TOTCHIUAIBHON SHEPTUU PY>KUHBI C pabOTOM CHUIIBI TPEHHUSL.

Omnpenenenue pabOTHI CHIIBI TPEHUS MPU ABMKCHUU TeJla O HAaKJIIOHHOW TJIOCKOCTH.

Pa3nes 3. MoJsiekyasipHasi (pM3MKa M TePMOJUHAMHUKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU MeopUU.

OcHoOBHbBIE MOJIOKEHUS MOJeKyJIsipHO-kuHeTnuecko Teopun (MKT), wux omnbiTHOE
obocHoBanue. [uddys3us. bpoyHoBckoe nBmkeHue. XapakTep IBHKEHHS U B3aHUMOJCHCTBHS
YaCcTHI] BellecTBa. MOAETN CTPOCHUS Ta30B, KUIKOCTEH U TBEPABIX Tel U O0BSICHEHUE CBOMCTB
BElleCTBA Ha OCHOBE J3TUX Mojenell. Macca u pasmepsl Monekyn (aromoB). KommuecTBo
BeulectBa. [locrosunas ABoraapo.

TemnnoBoe paBHOBecue. Temmeparypa u crocobbl e€ m3mepenus. lllkama TemmepaTyp
Lenbcus.

Mopenp uaeanbHOro raza B MOJIEKYJSIPHO-KMHETUYECKOW TEOpUHU: YaCTHUIBl Tras3a
JBUKYTCS XaOTUYECKH U HE B3aUMOJIEUCTBYIOT IPYT C IPYTOM.

['a3oBble 3akoHBL. YpaBHeHue MennaeneeBa—Kiamnelipona. AOcontoTHas Temmeparypa
(wkanma temneparyp KeneBuna). 3axon Jlamprona. M3ompomecchl B H€anbHOM Tas3e C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. [ 'paduueckoe mpencTaBieHne U30IMPOILECCOB: N30TepMa,
u30Xopa, n3odapa.

CBsi3b MEXIy JaBJICHUEM U CpeJHEH KHUHETUYECKOW JHEpruei NOoCTyNaTeabHOro
TEIUIOBOTO JBMKEHHUS MOJIEKYJI HJI€aIbHOrO0 Ta3a (OCHOBHOE YPaBHEHHME MOJIEKYISIPHO-
KMHETUYECKOW TEOPUH HICaTHHOIO ra3a).

CBsi3bp  aOCONIOTHOM  TeMmepaTypbl TEPMOJMHAMHYECKOM CHCTEMBI CO  CpeaHel
KMHETUYECKOW YHEPTUEH MOCTYATENBHOIO TEIUIOBOTO IBUKEHUS €€ YaCTHIL.

TexHU4YeCKHe YCTPOMCTBA M TEXHOJOTHYECKHUE TIPOIIECCHI: TEPMOMETp, Oapomerp,
MI0JIyYE€HUE HAHOMATEPUAJIOB.

Hemoncmpayuu.

Monenu IBUKEHHUS YacTHUL] BEIIECTBA.

Mogenb OpOyHOBCKOTO JIBH>KCHHS.

Buaeopounuk ¢ 3anchio peaabHOro OpOyHOBCKOTO JBHXKEHUS.

Huddysus xunkocrei.

Mognens onsira IlITepHa.

[IpuTsxenue MOJIEKyII.

Monenu KpUCTaNInYeCKUX PEIETOK.

Habmonenune u rccnenoBanme N30IpOIECCOB.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

HccnenoBanue npoiiecca yCTaHOBJICHHS TEIJIOBOTO PaBHOBECHS IIPU TEIIIOOOMEHE MEXITy
ropsiuei U X0JIOAHOU BOJOM.

W3ydyeHrne W30TEpPMUYECKOro TMpolecca (peKOMEHJOBAHO MCIONb30BaHUE LHU(PPOBOI
nabopaTopun).

N3ydenune n30XopHOTo npouecca.

N3yuenne n3o6apHoOro mnporecca.

[TpoBepka ypaBHEHUS COCTOSTHUSI.

Tema 2. Tepmoounamuka. Tennogvie mawiunoi.

Tepmonunamuueckass  (TJI)  cucrema. 3amaHrie  BHENIHUX  YCJIOBUH  JIA
TEPMOJUHAMHMYECKONM cHCTeMbl. DBHemHume u  BHyTpeHHHME mnapameTpsl. Ilapamerpsl



TEPMOJUHAMHYECKON CHUCTEMBI KAK CPEIHUE 3HAYCHUS BEIMYMH, ONMCHIBAIOIIUX €€ COCTOSHHE
Ha MUKPOCKOIIMYECKOM yYpPOBHE.

Hynesoe Havano tepMoanHamMuku. CaMONpOU3BONIbHAS PellaKcalus TEPMOINHAMUYECKON
CUCTEMBI K TEIUIOBOMY PAaBHOBECHUIO.

Mogenp wuzneanbHOro rasa B TEPMOAMHAMHMKE — CHCTEMa YPaBHECHHMW: YpaBHEHHE
MenneneeBa—Knanelipona U BbIpaK€HUE JUIsl BHYTPEHHEW DHEPrUM. Y CIOBUS IPUMEHUMOCTHU
STOM MOJENM: HHU3Kasg KOHLICHTpAalMs 4YacTHL, BBICOKME TEMIEpaTypbl. Belpaxenue mis
BHYTpPEHHEN 3HEPTUU OIHOATOMHOT'O MJI€aIbHOIO Ia3a.

KBasucraTnuecknue u HECTaTUYECKUE MTPOLIECCHI.

OnemenTapHas paboTa B TepMoIuHaMuKe. Boraucinenue paboTsl o rpaduky mporecca Ha
pV-nuarpamme.

Tennonepenaya Kak Crmoco0 HM3MEHEHHUS BHYTPEHHEH SHEpruud TepMOIUHAMUYECKON
cucTeMsl 6e3 coBepuieHus padoThl. KOHBEKIMSI, TEMI0NPOBOIHOCTD, U3IIyUEHHE.

KosmmuectBo TemioTel. TeIIOEMKOCTh Tena. YIenbHas W MOJSpPHAs TEIIOEMKOCTH
BeulecTBa. YpaBHeHHe Maiiepa. YenbHas TeIuloTa CropaHus TOILUIMBA. Pacuér konuuecTsa
TEIUIOTHI NpH Terutonepenayde. [lonstue o6 annadaTHOM Iporecce.

[TepBblif 3ak0oH TepMoaMHAMUKH. BHyTpeHHss sHeprus. KomudecTBo TeminoTsl U pabdora
KaK Mepbl N3MEHEHUS BHYTPEHHEN S3HEPIUH TEPMOAMHAMUUYECKON CUCTEMBI.

Bropoil 3akoH TEpMOJMHAMUKHM JJI PABHOBECHBIX IIPOLIECCOB: 4Yepe3 3aJaHHOe
PaBHOBECHOE COCTOSIHUE TEPMOJUMHAMHUYECKON CHUCTEMBbl NMPOXOAMUT €IMHCTBEHHas aauadarta.
AOGconoTHas TeMiieparypa.

Bropoii 3akoH TepMOAMHAMUKH JJIi HEPABHOBECHBIX MPOLIECCOB: HEBO3MOXKHO INEPENATh
TEIUIOTy OT 0ojiee XONOJHOTO Tena K Oonee Harperomy 0e3 kommnencauuu (Kmaysumyc).
HeoOpaTtumocTs IpUpOIHBIX IPOLIECCOB.

[Tpuniune! aeiicTBus TermaoBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII/. [{ukn Kapho.

OKOJIOTUYECKHUE ACIIEKTHI UCIOJIb30BaHUS TEIUIOBBIX ABUraresici. TemioBoe 3arps3HeHHe
OKPYKAaIOIEeH Cpebl.

TexHnueckue ycTpoiCTBa M TEXHOJIOTMYECKHE IMPOLECCHI: XOIOAWIBHUK, KOHIAUIIMOHED,
JTU3eTbHBIH M KapOIOpaTOpPHBIM JBUraTenu, mapoBas TypOWHA, NOJYyYEHHE CBEPXHU3KHX
TEMIEPATYpP, YTWIN3ALUA «TEIUIOBBIX» OTXOJOB C HCIOJIB30BaHUEM TEIUIOBOTO HAcoca,
YTUIIU3aLKsg OMOOPraHNYECKOI0 TOIIMBA AJIsl BBIPAOOTKH «TEIIOBOW U 3JIE€KTPOIHEPTUH.

Hemoncmpayuu.

W3meHeHne TemnepaTypsl IPH ainadaTHueCKOM PacIIMpEHUH.

Bo3nyniHoe orauso.

CpaBHEeHHE yJETbHBIX TEMJIOEMKOCTEH BEIIECTB.

CriocoObl U3MEHEHUs! BHYTPEHHEN SHEPTUU.

Hccnenoanue aguabaTHOTo mpoiiecca.

KoMmnproTepHble MOJENN TEIUIOBBIX JBUTATEIEH.

Yuenuueckuit sxcnepumenm, nadbopamopnsie pabomul, npaKkmuxym.

W3mepenne yaenbHON TeIII0OEMKOCTH.

HccnenoBanue npoiiecca OCThIBaHUS BEILIECTBA.

HccnenoBanue aanabaTHOro mporecca.

N3ydyeHne B3aMMOCBS3M PHEPTUU MEKMOJIEKYJISIPHOTO B3aUMOJICHCTBUS M TEMIIEpaTypbl
KHIIEHUS KUIKOCTEN.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Dazosvie nepexoosl.

[TapooOpa3zoBanue u KoHAeHcanus. lcmapeHne u KureHue. YJenpHas Termiora
napooOpa3oBaHusl.

Hacpiiennele ¥ HeHachllieHHbIE Mapbl. KadecTBeHHas 3aBUCMMOCTb IUIOTHOCTH U
JaBJICHMsI HACBILIEHHOIO Mapa OT TeMIEepaTypbl, UX HE3aBUCUMOCTb OT 00bEMa HACHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JaBJICHUS B )KUIKOCTH.



BnaxxHocTts Bo3ayxa. AGCOIIOTHAS U OTHOCUTENIbHAS BIAXKHOCTb.

Tsépnoe Teno. Kpucrannnueckue u amopdHbie Tesa. AHU30TPOIUS CBOMCTB KPUCTAILIOB.
[InaBnenue u kpuctamuMzanus. Y geabHas TerioTa miasnenus. Cyonumanusi.

Hedopmaruu tBEpHoro tena. Pactsokenme u cxartwe. Casur. Moayns FOnra. Tlpenen
yrnpyrux aedopmanui.

TemioBoe pacuiMpeHne KUAKOCTEH W TBEPABIX TN, 00BEMHOE U JIMHEHHOE pacIIupeHUe.
AHTapMOHHM3M TEIUIOBBIX KOJIEOAHWN YacTHUI[ BEIECTBA KaK MPUYMHA TEIJIOBOTO PaCIIMpEHUS
TeJ (Ha KAYeCTBEHHOM YpPOBHE).

[IpeoOpa3zoBanue 3HEprun B (Pa3zoBbIX Mepexoax.

YpaBHEHHE TEIJIOBOTO OaaHca.

[ToBepxHocTHOE HaTskeHUe. KoadduiueHT moBepXHOCTHOrO HaTshkeHUs. KanuspHbie
ABJeHU. /{aBieHue o UCKPUBIEHHON MOBEPXHOCTHIO KuAKocTH. Dopmyia Jlannaca.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLIECCHI: KUAKUE KPUCTAJUIbI,
COBPEMEHHbIE MaTEPUAJIBL.

Hemoncmpayuu.

TennoBoe pacmmpeHue.

CBoiicTBa HaChILLIEHHBIX M1APOB.

Kunienne. Knunenue npu nOHUKEHHOM J1aBICHUU.

W3mepenne cuiibl HOBEPXHOCTHOTO HATSKEHUSI.

OIBITHI ¢ MBUIBHBIMH TJIEHKAMHU.

CmauuBanue.

Kanwnsipasie sBieHus.

Mopeny HEHbIOTOHOBCKOM JKHJIKOCTH.

Crioco0bl U3MEpEHUs BIAKHOCTH.

HccnenoBanue HarpeBaHusl U IJIABJICHUS KPUCTAIIMYECKOTO BELIECTBA.

Bune! nedpopmanuii.

Hab6nronenue Mansix aedopMarmii.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, npaKmuxym.

N3yueHnne 3aKOHOMEPHOCTEN UCTIAPEHUS KUAKOCTEM.

N3mepenne yaenbHON TEIIOTHI IIJIaBIEHUS JIbJA.

N3yueHue CBOMCTB HACBIIICHHBIX NAPOB.

N3mepeHne abCoMOTHOM BIIaXKHOCTH BO3yXa U OILIEHKA MacChl IAPOB B IIOMEIICHHUH.

Wzmepenne koddduirenTa ToBepXHOCTHOTO HATSHKEHHUS.

Nzmepenune moayns FOnra.

HccnenoBanue 3aBUCUMOCTH AeQOpMaIliK Pe3HHOBOTO 00pasiia OT MPHIOKEHHON K HEMY
CUJIBI.

Pa3nen 4. DaekTpoamHaMuka.

Tema 1. Inexkmpuueckoe noie.

DneKkTpu3anus Tel U €€ MpOsBIEHUs. DJIEKTPUUYECKUU 3apsal. JBa BHAA 3IEKTPUUECKUX
3apsiioB. [IpOBOTHUKH, AMDIIEKTPUKHA M TOJYIMPOBOJHUKH. DIJIEMEHTAPHBIN SJIEKTPUUYCCKUN
3apsii. 3aKOH COXPaHEHUs IEKTPUUECKOTro 3apsia.

B3aunmoneiictue 3apsanoB. Toueunsie 3apsaapl. 3akoH KyioHa.

Onektpuueckoe nose. Ero nefictBrue Ha 31eKTpUUYECKUE 3apsi/Ibl.

Hanpsokénnocts  snexktpudeckoro mnosst. [IpoOubiit 3apsin. Jlunum Hanpsk€HHOCTH
ANIEKTpUYECKOTO 1oJist. OQHOPOIHOE IINEKTPUUECKOE TTOJIE.

[ToTeHIMaIbHOCTh AMEKTPOCTATUYECKOTO MOJs. Pa3HOCTh MOTEHIMANOB U HAIpPSKEHHE.
[loTenuumanpHass  3Heprus  3apsga B DJIEKTPOCTAaTUYECKOM  TIOJIE. [ToTenuuman
aNeKTpocTatnuyeckoro mosis. CBs3p HANpsDKEHHOCTH MO M PAa3HOCTH TOTEHIMANIOB  JUIS
AIIEKTPOCTATUYECKOTO OIS (KaK OJHOPOTHOTO, TAaK U HEOJHOPOIHOTO).

[TpuHIIUTT CyePIIO3UITNH dIIEKTPUUECKHUX TTOJICH.



[Tone Toueunoro 3apsima. Ilome paBHOMepHO 3apspkeHHOU cdepwl. [lome paBHOMEpHO
3apspkeHHOro mo o0vémy mapa. I[lome paBHOMEpHO 3apsDKEHHOH OECKOHEYHOM IUIOCKOCTH.
KapTuns! TMHAN HAIPSYKEHHOCTH ITUX IOJIEH U SKBUIIOTEHIIUAJIBHBIX TOBEPXHOCTEN.

IIpoBOIHUKY B AJIEKTPOCTATUYECKOM II0JIE. Y CIIOBUE PABHOBECUS 3aPsAI0B.

JIM3IIEKTPUKH B DJIEKTPOCTATUYECKOM IoJIe. JIMAIeKTpruecKas MIPOHULAEMOCTh BELIECTBA.

KonpneHncarop. DNeKTpOEMKOCTh  KOHJEHCATopa. ONeKTpOEMKOCTh  IJIOCKOIO
KOHJICHCATOPA.

[TapayenpHOE  coeauHeHue — KoHAeHcaTopoB.  llocimenoBaTtenbHOE — COeMHEHHUE
KOHJICHCATOPOB.

OHeprus 3apsKEHHOr0 KOHAEHCATOopa.

JIBrKeHME 3apsHKEHHON 4acTULBI B OAHOPOJHOM IEKTPUYECKOM IOJIE.

TexHu4eckue ycTpOMCTBA M TEXHOJOTHMYECKHE IPOLECCHI: JIEKTPOCKOIL, IEKTPOMETP,
3JIEKTPOCTaTUYECKasl 3alllUTa, 3a3eMJICHUE IEKTPOIPUOOPOB, KOHIEHCATOPHI, reHepaTop Ban ne
['paada.

Hemoncmpayuu.

VY CTpoCTBO M MPUHLAI JAEHCTBHUS DJIEKTPOMETPA.

DIEKTPUYECKOE MOJIE 3apSyKEHHBIX IIaPUKOB.

DNEKTPUUECKOE MOJIE IBYX 3aPSKEHHBIX IJIACTHH.

Mogens 3nekTpoctaTuueckoro reneparopa (Bau ae I'paada).

IIpOoBOTHHUKY B JIEKTPUYECKOM II0JIE.

DNeKTpoCcTaTUYECKasl 3allUTa.

YCTpoicTBO M AEMCTBUE KOHIEHCATOPA MOCTOSHHOM M IEPEMEHHON EMKOCTH.

3aBUCHUMOCTb  2JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOIIAJY  IUIACTHH,
paccTOsIHUA MEKy HUMH U TUAJIEKTPUIECKON IPOHULIAEMOCTH.

OHeprus MEKTPUYECKOTO MOJIs 3apsyKEHHOTO0 KOHIEHCATOPA.

3apsiaKa U pa3psKka KOHAEHcaTopa 4epe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

OrneHka cul B3auMOJIEHCTBUS 3apsKEHHBIX TeJl.

HaGnronenue npeBpalieHus: 3HEpruy 3apsKeHHOT0 KOHAEHCATOPa B SHEPTUI0 U3ITy4eHUS
CBETOAMO/1A.

W3yuyenue npoTekaHus TOKa B LENH, COACPKALICH KOHIEHCATOP.

Pacnipenenennie pa3HOCTH NOTEHLUHUANOB (HANpsDKEHHWs])) MpPU  OCIEA0BATEIbHOM
COCIMHEHUH KOHACHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlil d3neKmpuyecKuil mox.

Cuna toka. [TocTosHHBIN TOK.

VYcnoBusa  CylmecTBOBaHHS TOCTOSIHHOTO —3JIEKTPUYECKOrO ToKa. JcToyHMKM —TOKa.
Hamnpsoxkenne U u 3J1C é&.

3akoH OMa JJ1 y4acTKa LEeMH.

ONEeKTpUYECKOe  CONMPOTHUBIIEHHWE.  3aBHUCUMOCTb  CONPOTHUBIIEHUS  OJHOPOIHOIO
IIPOBOJAHMKA OT €ro JUIMHBI U IUIOUIaJM IONEPEYHOrO0 CEUeHUs. Y IEIBHOE CONPOTHBIICHHE
BEIIECTBA.

IlocnenoBarenpHOE, MApaIENbHOE, CMEIIAHHOE COEAVMHEHUE IPOBOJHUKOB. Pacyér
pa3BeTBIEHHBIX eKTprueckux 1enei. [Ipasuna Kupxroda.

Pabora snexrpuueckoro Toka. 3akon J[xoynsi—Jlenna.

MOIIHOCTB 31EKTPUIECKOr0 TOKA. TermioBas MOITHOCTb, BhIJIEIsIEMAst HA PE3UCTOPE.

OJC u BHYTpEHHEE CONPOTHBICHHE HCTOYHMKA TOKa. 3akoH Oma Uil MOJHON
(3aMKHYTOM) 2JIEKTpUUYECKON 11er. MOIIHOCTh UCTOYHHKA TOKa. KOpoTKoe 3aMbIKaHue.

KonzaeHncarop B 11enu NOCTOSIHHOTO TOKA.

TexHu4ueckne yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECChl: aMIEpPMETpP, BOJIBTMETP,
peocTar, CYETYUK MIEKTPUIECKOU DHEPIUH.



Hemoncmpayuu.

N3mepenne cuiibl TOKa U HAMPSHKEHUSL.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa OT HANPSDKEHUS I PE3UCTOPA, JIAMIIBI
HaKaJIUBaHUs U CBETOIMO/IA.

3aBUCUMOCTh CONPOTHUBIICHUS] LWIMHAPUYECKUX IPOBOJHHUKOB OT JJIMHBL, ILIOIIAIN
MONEPEUHOI0 CEYEHUsI U MaTepHaa.

HccnenoBanue 3aBUCHMOCTM  CHJIBI TOKA OT CONPOTUBIIEHHUS IIPU  IMOCTOSTHHOM
HaIpsKECHUU.

[Ipamoe u3zmepenune DJIC. KopoTkoe 3aMblkaHHE TajbBaHUYECKOTO AJIEMEHTA M OIICHKa
BHYTPEHHETO COMPOTUBIICHUS.

Crnioco0OsI coeqrHeHUsT UCTOYHUKOB Toka, DJ[C GaTtapeii.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXY MOJIIOCAMU UCTOYHHMKA TOKA OT CHJIBI TOKA
B LICTIH.

Yuenuueckuit sxkcnepumenm, nabopamopmusie pabomot, nPAKMUKyM.

HccenenoBanue CMEIIAHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenune yaenbHOro COMPOTUBIICHUS TPOBOTHUKOB.

HccenenoBanue 3aBUCUMOCTH CUJIBI TOKA OT HAIPSDKEHUS U1 JIaMITbl HAKaIMBAHUS.

VYBenuueHue npejenia u3MEepeHust amrnepMeTpa (BoJIbTMETPA).

N3mepenne D/1C 1 BHYTPEHHETO CONPOTUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanue 3apucumoctu IJIC raibBaHUYECKOTO JIEMEHTa OT BPEMEHH MPU KOPOTKOM
3aMbIKaHUU.

WccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXKY MOJIIOCAMU UCTOYHHMKA TOKA OT CHJIBI TOKA
B LICTIH.

WccnenoBanue 3aBUCUMOCTH MOJIE3HON MOIIIHOCTH MCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunsix cpeoax.

DNeKTpUuecKasi MPOBOAUMOCTh PA3JIMYHBIX BEHIECTB. OJEKTPOHHAS MPOBOJUMOCTH
TBEPABIX  METAUIOB.  3aBUCUMOCTb  CONpPOTHBJIEHUS  METAUIOB  OT  TEMIEpaTyphl.
CBepXnpoBOAUMOCTb.

DIIEKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 311€KTPOHHBIX ITyYKOB.

[TomympoBomHuku. CoOCTBEHHass W TpPUMECHas MPOBOJUMOCTH IMOJYIPOBOTHUKOB.
CsaoticTBa p—Nn-nepexona. [lonynpoBoHUKOBBIE TPHUOOPHI.

DNIEKTPUUECKHI TOK B 3JEKTPOJIUTAX. DJIEKTPOIUTHYECKAS JUCCOLUALUS. DIEKTPOIIH3.
3akonbl Dapajes A 37IEKTPOIN3a.

OnekTpuueckuii TOK B Trazax. (CaMOCTOSTENbHBII W HECAaMOCTOSTENbHBIA pa3ps.
Pa3znuuHble TUIIBI CaMOCTOSATENBHOTO pa3psiaa. Monnus. [lna3ma.

TexHU4YecKkne yYCTPONCTBA M TMPAKTUYECKOE NPUMEHEHHWE: Ta30pa3psaHbIe JIAMIIbI,
AIIEKTPOHHO-JIy4eBasi TPyOKa, MOJYMPOBOJHUKOBBIE MPHOOPHI: THOM, TpaH3UCTOp, (hoTomuon,
CBETOAMOJI, TalbBaHWKa, paQUHUPOBAHUE MU, BHIIJIABKA QJIIOMUHUS, DJIEKTPOHHAs
MHUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCUMOCTh COMPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOIUMOCTB AJEKTPOJIUTOB.

3akoHsl 2nekTposinza dapanest.

HckpoBo# pa3psa v MPOBOAMMOCTD BO3AyXa.

CpaBHeHME TPOBOJUMOCTH METAIIJIOB M OJTYIIPOBOAHUKOB.

OaHOCTOPOHHSISI TPOBOIMMOCTH JHO/1A.

Yuenuueckuii skcnepumenm, nabopamopusvie pabomot, npaKmuKym.

HabGnronenue anexTponusa.

N3mepenue 3apsaa 0JHOBAIEHTHOTO HOHA.

WccnenoBanue 3aBUCHMOCTH COMTPOTUBIICHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKHU AUOJA.



Du3nYeCKUl NPAKTHKYM.

CriocoOb1 u3MepeHust GU3NMUECKUX BEJIHMYUH C MCIOIH30BAaHUEM aHAIOTOBBIX U IHU(PPOBBIX
U3MEPUTENIbHBIX TNPUOOPOB M KOMIBIOTEPHBIX JIaTYMKOBBIX CHUCTeM. AOCOIIOTHBIE U
OTHOCUTEIIbHBIE  TOTPEIIHOCTH  W3MepeHud  ¢u3mueckux BenmuuuH. OIllGHKa TpaHUIl
MOTPEIIHOCTEH.

[IpoBeneHNe KOCBEHHBIX HW3MEPCHHM, WCCICOBAHUNA 3aBUCHMOCTEH  (DU3MUecKux
BEJIMYMH, MPOBEPKa IMPEAJIOKEHHBIX TMIOTe3 (BbIOOp M3 pabOT, OMUCAHHBIX B TEMATHUECKHUX
pasznenax «Y4eHUYECKUH IKCIIEPUMEHT, JIa0OpaTOpPHBIC PA0OTHI, MIPAKTUKYM)).

MexknpeaMeTHbIe CBSI3H.

Wzydenne kypca ¢usuku yriyoaéHHoro ypoBHs B 10 kimacce OCyMIECTBISIETCS ¢ YIETOM
COJIEp’KaTEeNbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMM MaTeMaTuKH, OHOJIOTUH, XHMHUH,
reorpaduu ¥ TEXHOJIOTHH.

Mescnpeomemnole nOHAMUA, CE6A3AHHbBIE C UZYUEHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3MUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOACHUE,
3KCHEPUMEHT, MOJEIUPOBAHNUE, MOJEIb, U3MEPEHUE, IOTPEIIHOCTH U3MEPEHUI, U3MEPUTEIbHBIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: pelnieHue cucTeMbl ypaBHeHuid. JluHeliHas ¢yHkuus, mnapadona,
runepOoia, ux rpaduKu U CBOMCTBA. TpuroHomeTpudeckne GyHKIIUN: CHHYC, KOCUHYC, TAHTCHC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO. BEKTOphl M MX MPOEKUMU Ha OCHU
KOOPJIMHAT, CJI0’KEHHUE BEKTOPOB.

buonozua: mexanuueckoe JBUKEHHE B KUBOU mpupoae, 1uddysus, ocMoc, TemI000MeH
J)KUBBIX  OPraHM3MOB, TEIUIOBOE  3arpsi3HEHHE  OKPYXAIoWIeW  Cpelbl,  yTWIW3aIus
OMOOpPraHNYECKOro TOILIUBA JJISl BHIPAOOTKH «TEIIOBOM» M 3JEKTPOIHEPTUH, MOBEPXHOCTHOE
HATSDKEHUE Y KaNWUISIPHBIC SBJICHUS B IPUPOJIE, IEKTPUUECKUE SBICHUS B )KHUBOM MPUPOJIE.

Xumua: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb BELIECTBA,
MOJISIpHAsl Macca, MoJTy4YeHne HAHOMATEePUaJIOB, TETUIOBbIE CBOMCTBA TBEPABIX TN, KUAKOCTEH U
ra3oB, JKUJKHE KPHUCTAJUIbL, DSJEKTPUUYECKUE CBOWCTBA METAJUIOB, AJIEKTPOJUTUYECKAS
JIUCCOITUAITNS, TAIbBAHUKA, YJICKTPOHHAST MUKPOCKOTIHSI.

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

Texnonozua: npeodbpa3oBaHUe ABUKEHUHN C UCTIOJIIB30BAHUEM MEXAHU3MOB, YUET CyXOT0 U
JKUAKOTO TPEHHsT B TEXHUKE, CTaTUYECKWE KOHCTPYKIHMH (KPOHIITEWH, peréryaThie
KOHCTPYKIIMH), UCTIOJH30BaHUE 3aKOHOB COXPAHEHUs MEXaHUKU B TE€XHUKE (THPOCKOII, BOJIOMET
U Jpyrue), ABUTATE]Ih BHYTPEHHETO CrOpaHHs, MapoBas TypOWHa, OBITOBOW XONOIWJIHHUK,
KOHJIMIIUOHEP, TEXHOJOTUMU TIOJYYCHHS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE
HAaHOMATEepHaJIOB, M  HAHOTEXHOJOTUM,  DJIEKTPOCTATUYECKas  3alluTa,  3a3eMJICHUE
AIEKTPONPUOOPOB, Ta30paA3PSAHBIC JTAMIIBI, TOTYITPOBOHUKOBBIE MPUOOPHI, TaJThbBAHHKA.

11 KUIIACC

Pa3nen 4. DaekTpoauHaMuka.

Tema 4. Maznummnoe none.

B3aumopeiicTBie MOCTOSHHBIX MAarHUTOB M IMPOBOJHUKOB C TOKOM. MarHuTHoe IoJe.
Bekrop marauTHOM MHAYKIMU. [IpUHIMI Cylieprio3uiMy MarHUTHBIX TOJIEH. JIMHUKM MarHUTHOM
UHAYKILINH.

MarautHoe 1noJjie MPOBOAHMKA C TOKOM (IIPSIMOrO INPOBOJHHUKA, KATYIIKHM M KPYroBOI'O
BUTKa). OnbIT Dpcrena.

Cuna Amnepa, €€ HanpaBJIEHUE U MOAYJIb.

Cuna JlopeHma, €€ HampaBi€HHE W MOJAYJb. JI[BUKEHHE 3apsKEHHOW 4YacTHIbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuibl Jlopenua.

MarnutHoe nosne B Beuiectse. deppomMarHeTUKy, napa- U TMaMarHeTUKH.



TexHu4eckne YCTpPOWCTBA M TEXHOJOTMYECKHME IPOLECCH: NMPUMEHEHHE MOCTOSHHBIX
MarHuTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTPOABUTATENb SIKOOM, YCKOpUTEIN
3JIEMEHTapPHBIX YaCTHII.

Hemoncmpayuu.

Kaptuna nuHMI WHAYKIMM MarHUTHOTO TIOJs TOJOCOBOTO U IMOIKOBOOOPa3HOIO
IIOCTOSIHHBIX MarHuTOB.

KaptvHa nuHMA MarHUTHOM HWHIAYKUMHM MOJS JUIMHHOLO NPsIMOTO IIPOBOJHHKA U
3aMKHYTOT'O KOJIBLIEBOT'O IIPOBO/IHUKA, KATYILIKH C TOKOM.

B3aumozeiicTBue ABYyX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[evictBue cuibl JIopeH1a Ha HOHBI 3JIEKTPOJIUTA.

Habumronenne ABM>XEHUS ITyYKa JIEKTPOHOB B MAarHUTHOM IIOJI€.

[TpuHIMI OEHCTBUS 3TEKTPOU3ZMEPUTEIBHOTO MPUOOpPa MATHUTOIIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue MarHUTHOTO MOJISl HOCTOSIHHBIX MarHUTOB.

HccnenoBanue CBOWCTB (heppOMarHeTHKOB.

HccnenoBanue 1ecTBUS NOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuibl AMmepa.

N3yuenune 3aBUCUMOCTH CHJIbI AMIIEpa OT CUJIbl TOKA.

Onpenenenre MarHUTHOM MHIYKIIUU HAa OCHOBE M3MEPEHUs CHIIbI AMIiepa.

Tema 5. DnekmpomazHumnas uHOYKyus.

SBnenue snexTpoMarHuTHOM MHAYKIMH. [loTOok BekTOopa MarHuTtHOM MHAYKuMU. DJC
WHIYKUUU. 3aKOH 3jieKkTpoMarHuTHOM uHAaykuumu Dapanes. BuxpeBoe snekTpuueckoe moJe.
Toxku dyko.

OJ1C uHAYKIMY B TPOBOJHUKE, IBUKYILIEMCS B OJTHOPOJIHOM MarHUTHOM I10JI€.

IIpaBuno Jlenna.

NupyktuBHOCTh. Karylika HMHAYKTUBHOCTM B L€NM IOCTOSHHOTO TOKa. fIBieHHe
camouHaykiuu. 9J[C caMOMHAYKIINH.

OHeprus MarHUTHOTO TOJIS KaTYIIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHnueckue yCTpOHCTBA UM TEXHOJIOTMYECKHME TNPOLECCHI: HWHAYKIIMOHHAs II€Yb,
COJICHOM/I, 3aIMTa OT 3JIEKTPU3ALMH TEJ MPHU IBUKEHUU B MATHUTHOM I10JI€ 3€MJIH.

Hemoncmpayuu.

Habmonenune siBaeHMs 3J€KTPOMarHUTHON MHTYKIIUH.

HccnenoBanne 3aBucuMmoctd OJIC MHAYKIMM OT CKOPOCTH HM3MEHEHUS MarHUTHOI'O
MOTOKA.

IIpaBumno Jlenna.

[Tanenne MmarauTa B aJIIlOMUHUEBON (MEHOW) TpyOe.

SIBieHNE CAaMOMHIYKIIUH.

Uccnenosanue 3aBucumoctu J/]C caMOMHIYKIIMU OT CKOPOCTH M3MEHEHHS CHJIbI TOKa B
LENH.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKmukKym.

HccnenoBanue ABJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Omnpenenenne HHAYKIIMA BUXPEBOTO MarHUTHOTO TIOJISI.

HccnenoBanue sBICHNS CAMOUHYKIUH.

COopka Mozenu 3JIeKTPOMAarHUTHOTO FeHepaTopa.

Paznes 5. KosieOanusi u BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cuctema. CBOOOIHBIE KONEOAHMUS.

'apmonnueckne  KoJeOaHUSI. Kunematnueckoe ¥ JIUHAMHYECKOE  OIIMCAHHUE.
OHepreTuyeckoe ONHMCaHUE (3aKOH  COXpPaHEHUS  MeXaHUYecKol osHepruu). BriBog



JUHAMUYECKOTO  ONMCAHUS TapMOHHMYECKMX KojJeOaHMM U3 MX OSHEpreTH4Yeckoro M
KMHEMaTUYECKOTO OIIMCAHMS.

Ammumatyna u ¢daza konebanuii. CBsI3b aMIUIMTYAbI KOJICOAHWNW MCXOAHOW BEIIMYMHBI C
aMILTUTYAaMHU KOJIeOaHu# e€ CKOPOCTH M YCKOPEHHUSI.

[Tepuon n yacrora konedanuil. Ilepuon Manbix cBOOOAHBIX KOeOaHUH MaTEMaTHYECKOIO
MmasTHUKA. [leprnos cBOOOAHBIX KOJIEOAHUH PYKUHHOTO MAassTHUKA.

[Tonsatne o 3aryxatomux KojeOaHusX. BbiHykneHHble koneOanus. Pe3onanc.
Pe3zonanchas kpuBas. BnusHue 3aTyxaHus Ha BUJ pe30HAHCHON KPUBOH. ABTOKOJIEOAHMS.

TexHH4YecKkne yCTpPOMCTBA M TEXHOJOTMYECKHE IPOLIECCHl: METPOHOM, Yachl, KA4ellH,
MY3bIKaJIbHbIE HHCTPYMEHTHI, cericMorpad.

Hemoncmpayuu.

3anuck Koae0aTeTbHOTO ABHKCHHS.

HaOnroneHue He3aBUCUMOCTH NEPHOAA MAJIBIX KOJIeOaHUH rpy3a Ha HUTHU OT aMILTUTY/bI.

HccnenoBanue 3aTyXaomux KojaeOaHuil U 3aBUCUMOCTHU TEpHOJa CBOOOTHBIX KOJIeOaHUI
OT CONPOTHUBJICHUS.

HccnenoBanne kosneOaHWid rpy3a Ha MAacCHBHOM NpPYKHHE C LENbI0 (OPMHUPOBAHUS
npezcTaBiIeHuit 00 ueaabHONU MOJIENHU MPYKMHHOTO MasiTHUKA.

3aKOH COXpaHEHUs YPHEPTUH MPH KOJIeOaHHUIX Tpy3a Ha MPY>KUHE.

HccnenoBaHue BEIHYXKICHHbBIX KOJIEOaHUH.

HabGmonenue pezonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

N3mepenue nepuojia cBOOOAHBIX KOJI€OaHUN HUTSIHOTO U IPY>KUHHOT'O MasiTHUKOB.

M3yueHne 3aKOHOB JIBI)KEHUS Teja B X0/€ KoyeOaHUi Ha yIIpyroM MojBece.

W3ydeHue ABUKEHUSI HUTSHOTO MasiTHUKA.

[TpeoOpa3oBaHue 3HEPrUH B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXalOIINX KoieOaHui.

HccnenoBaHue BIHYKICHHBIX KOJIEOaHUH.

Tema 2. dnekmpomaznummubole Ko1e0aHUA.

Koneb6arenbubiif koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHbIE KOJEOAaHUS B HJEATHLHOM
kosnebaTesibHOM KOoHType. ®Dopmyna Tomcona. CBsA3b aMIUIMTYIbl 3apsdja KOHAEHcaTopa C
aMIUTUTYAOH CUJIBI TOKA B KOJIEOAaTEIbHOM KOHTYpE.

3aKOH COXpaHEHMsI SHEPTUU B UI€aJIbHOM KOJIe0aTeIbHOM KOHTYpE.

3aryxaromuye 3JIEKTpOMarHuTHbIE KoJieOaHus. BBIHYXJEHHBIE 3JIEKTPOMArHUTHBIE
Kosie0aHusl.

IlepemeHHBIN TOK. MOIIHOCT NEPEMEHHOIO TOKA. AMIUIMTYJHOE M JIEHCTBYIOIIEE
3HauEHUE CUJIbI TOKA M HANPSKEHUs IIPU pa3aIMuHON (popMe 3aBUCUMOCTH IIEPEMEHHOTO TOKA OT
BpPEMEHH.

CuHyconabHbIN epeMeHHbIN TOK. Pe3ncTop, KOHAEHCATOp U KaTyIIKa UHIYKTUBHOCTH
B LIENIM CHHYCOUJAJIBHOTO IIEPEMEHHOTr0 TOKa. Pe30HaHC TOKOB. Pe3oHaHC HanpsKeHui.

Wneansubiii Tpancopmatop. [IponsBoacTBo, nepenaya U moTpedaeHUE IIEKTPUIECKOM
DHEPIHH.

DKOJIOTUYECKHE PHUCKU IPHU MPOU3BOJACTBE 3JeKTposHepruu. KymnbTypa ucnonb3oBaHus
AJIEKTPO3HEPTUU B TOBCEIHEBHOM JKHU3HHU.

TexHu4yeckne yCTpPOMCTBA W TEXHOJIOTMYECKHE IIPOLIECCHI: AJIEKTPUYECKUN 3BOHOK,
TeHEepaTop NEPEMEHHOr0 TOKA, JINHUU JIEKTpoIiepeiay.

Hemoncmpayuu.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOaHUs.

3aBUCUMOCTh YaCTOThI CBOOOIHBIX KOJ€OaHUM OT MUHAYKTUBHOCTH U EMKOCTH KOHTYpA.

OcumsutorpaMMbl 3J1€KTPOMAarHUTHBIX KOJIeOaHUH.

['eHepaTop He3aTyXalIUX 3JIEKTPOMArHUTHBIX KOJeOaHUH.

Monenb 371eKTpOMarHUTHOTO TeHEpaTopa.



BriHyxaeHHbIe CHHYCOUIaTbHbIE KOJIeOaHUsI.

Pesucrop, karymika HHIYKTUBHOCTH U KOH/IEHCATOP B LIENH IEPEMEHHOIO TOKA.

Pe3onanc npu mociaenoBaTebHOM COEAVMHEHUH PE3UCTOPA, KATYIIKHM MHAYKTUBHOCTH M
KOHJIEHCATOopa.

Y CTpoHCTBO U IPUHITUIT ACHCTBUS TpaHChOopMarTopa.

Mogenb TMHAN 3IEKTPOIIepeauH.

Yuenuueckuit sxkcnepumenm, nabopamopnvie padomot, npaKmuKym.

Wzydenue Tpanchopmaropa.

HccnenoBanue nepeMEeHHOro0 TOKa 4epe3 MOCIEA0BATENIbHO COCIMHEHHBIE KOHAEHCATOp,
KaTYyILKY U pE3UCTOP.

Habmtoienue 3meKkTpoMarHuTHOTO Pe30HaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpOMAZHUMHbBLE 80JIHbL.

MexaHuueckue BOJIHBI, YCIOBHUA HX pacrpocTpaHeHus. [lonmepeuynsle M IpoOAOJbHBIE
BoJHBL. [lepros, cKOpOCTh pacnpoCTpaHeHUs U JUIMHA BOJIHbL. CBOMCTBA MEXAHUYECKUX BOJIH:
OTpakeHHe, peIoMIICHUE, HHTepEPEHITHS U AU(PAKITHSL.

3Byk. CxopocTb 3ByKa. [ poMKkocTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[IymoBoOe 3arpsi3HEHHE OKPYXKAIOIIEH Cpeibl.

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3JyY€HUs DJIEKTPOMArHUTHBIX BOJH. B3anmuas
OpHUEHTAIMs] BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTPaXX€HUE, MPEJIOMIICHHE, NOJIApU3alus,
uHTEephepeHIHs U AUPAKITHSL.

[[Ixana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHE 37eKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIIBI pagnoCBA3M U TeneBUAeHUs. Pagnonokanusi.

DNEeKTPOMarHUTHOE 3arps3HEHUE OKPYKAIOUIeH cpebl.

TexHuueckue ycTpoWCTBa U IPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE HWHCTPYMEHTHI,
pagap, paauoNpuUEMHUK, TeEJIEeBU30p, aHTeHHa, TenedoH, CBY-meusb, ynbTpa3BykoBas
JMarHOCTHKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OO0pa3oBaHue U paclpoOCTPaHEHUE OMEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneO:mromeecs Teno Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JUTMHBI BOJIHBI OT YaCTOTHI KOJIeOaHHA.

Habmonenne orpakeHus U IPEIOMIIEHUS MEXaHUYECKUX BOJIH.

HaGnronenue nnrepdepeHunu u Audpakiuy MEXaHH4eCKUX BOJIH.

AKYCTHYECKHI pe30HaHC.

CBolicTBa ynbpTpa3ByKa U €ro IPUMEHEHHE.

HaGmronenne cBsI3M I'POMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIUTYIOM M YacTOTOU
KoJIeOaHU .

HccnenoBanne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTpPaK€HUE, TPEIOMIICHHE,
noJsipu3alus, Tudpakuus, “HTepdepeHIus.

OGHapyxeHrne HHPPaKPACHOTO U YIBTPaA(YHOIETOBOTO U3TYUCHHM.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

N3yuenue napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacpocTpaHEHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONMHENHOE pacCIpOCTpaHEHUE CBETa B OJHOPOAHOM cpene. JIyu ceera. ToudeuHbld
HCTOYHUK CBETA.

OtpaxeHnue cBera. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHune H300pakeHUl B IIIOCKOM
sepkaiie. Chepudeckue 3epkana.



[Ipenomnenne cBera. 3aKOHBI MpEJIOMJICHHUS CBeTa. AOCONIOTHBIM IOKa3aTeib
npenomiieHuss. OTHOCUTENBHBIN IOKa3aTenab NpenomieHHs. IIoCTOSHCTBO 4YacTOTHI CBETa U
COOTHOUIEHHUE JUIMH BOJIH MPU NEPEXOJE MOHOXPOMATHYECKOTO CBETA YEpe3 IpaHully pasjena
JBYX ONITUYECKUX CPE.

Xon ydeit B mpu3Mme. Jucnepeus ceeta. CioxHbIN cocTtaB Oenoro cBera. [[Ber.

[TontHOE BHyTpeHHEee oTpakeHue. IIpenenbHblil yros MoaHOro BHYTPEHHETO OTPaKEHHUS.

Cobuparomue W paccewBarouiye JHH3bL. ToHKas nuH3a. DOKYyCHOE paccTOsSHUE U
ONTUYECKasl CHJa TOHKOM JIMH3BI. 3aBUCUMOCTH (DOKYCHOTO PACCTOSHUS TOHKOH cepudeckoit
JIMH3BI OT €€ TEOMETPUH U OTHOCUTENIBHOTO MOKA3aTENs IPETOMIICHHUS.

@dopMya TOHKOU JIMH3BL. Y BEIUYCHHUE, 1aBAEMOE JINH30MU.

Xox ny4a, IpOUIEALIEro JIMH3Y MO/ TPOU3BOJIbHBIM YIJIOM K €€ IVIABHOW ONITHUYECKOU OCH.
[TocTpoeHne n300pakeHUIT TOYKH U OTPE3Ka MPSIMON B COOMPAIONINX U PACCEHBAIOIINX JIMH3AaX
U UX CUCTEMaX.

Ontuueckue mpudopsl. Paspemiatomnias cnocoOHOCTh. [71a3 Kak onTHYECKas CUCTEMA.

[Ipenenbl IPUMEHUMOCTH T€OMETPUUECKOMN ONTHUKH.

BonnoBas onrtuka. Wurepdepenuus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOMIO/IEHUsT MAaKCUMYMOB U MHHHUMYMOB B HWHTEp(EpPEHIIMOHHON KapTUHE OT JABYX
KOTE€PEHTHBIX HCTOYHHUKOB. [I[puMepsI Kitaccuyecknx MHTEPEepEHIIMOHHBIX CXEM.

Hudpakmus cBera. [udpakuuonnas pemérka. YcioBue HaOMIOACHHUS TJIaBHBIX
MaKCHUMYMOB IPH MaICHUU MOHOXPOMAaTHYECKOTO CBETa Ha TU(PAKIIHOHHYIO PEHIETKY.

[Tonspuszanus ceera.

TexHuueckue YCTpOHCTBA M TEXHOJIOIMYECKHE IPOLECCHl: OYKM, JIyla, IEpHUCKOIL,
doroanmapar, MHUKpPOCKOI, MPOEKIMOHHBIN amnmapar, MPOCBETICHHE ONTHUKH, BOJIOKOHHAS
ONTHKA, TU(PPAKIUOHHAS PEHIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccenenoBanue npeoMiIeHUs CBETA.

Habmroenne noaHoro BHyTpeHHEro oTpakeHus. Mojienb cBeToBoa.

HccnenoBanue Xx0/1a CBETOBBIX ITYYKOB UEPE3 MNIOCKONAPAJUIENbHYIO IUIACTUHY U IPU3MY.

UccnenoBanue CBOMCTB M300payKeHHM B JIMH3aX.

Moenu MUKpOCKOIIa, TEIECKOIA.

Hab6monenue narepdepeHimm ceera.

HaoOmroienue 11BETOB TOHKUX IUIEHOK.

Habmonenue nudpakiuu cBera.

N3yuenne quppakinOHHON PEeIIETKH.

Habmonenne nu@pakiimoHHOTO CIIEKTpa.

HaGnronenue nucrnepcuu cBeTa.

Habmonenne nonsipusanuu cBera.

[TpuMmeHeHre NOIIpONIOB UIsl U3yYEHHUS] MEXaHUYECKUX HAIPSKEHUM.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

W3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOT'O PAcCTOSIHUSL OT BEILECTBa (Ha MpUMeEpe KHUIKUX
JIUH3).

H3mepenne poKyCHOro pacCTOSIHUS PACCEUBAIOIINX JIMH3.

[Tony4yenue n300paXkeHHUs B CHCTEME U3 MJIOCKOTO 3epKaja U JIMH3BI.

[Toryuenue n300paxeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpyrpoBaHHue TEIECKOMMYECKUX CUCTEM.

Habmonenue nudpakunu, nHTEpdEepeHINH 1 TOISpU3aI1H CBETA.

W3y4eHne noaspu3aluy CBETa, OTPaXKEHHOIO OT MOBEPXHOCTHU AUAJIEKTPHKA.

N3yuenue uaTepdepeHInm 1a3epHOro U3JIydyeHus Ha IByX LIeJsX.

Hab6mronenue aucnepcum.



Hab6nronenue u uccnenoBanne 1udpakiimOHHOTO CIIEKTpa.

N3mepenne 1iMHbI CBETOBOM BOJIHBI.

[Toryuenue criekTpa U3My4eHHUs] CBETOMO/IA TIPU TOMOIIH TU(PAKIIMOHHON PEelIETKH.

Pa3nes 6. OcHOBBI cienIUAJILHOM T€OPUH OTHOCUTEIbHOCTH.

['paHuLBl TPUMEHMMOCTH KJIACCHMYECKOW MeXaHuku. llocTynaTel crnenumanbHON Teopuu
OTHOCHUTEJIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHONW ~ uHTepBai.  IIpeoOpaszoBanmst  Jlopenma.  YcioBue
OPUYUHHOCTU. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeEIJICHUE BPEMEHU U COKpallleHue
JUTVHBL.

OHeprus U UMIYJbC PEISITUBUCTCKON YaCTUILIBI.

CBs13b MacChl ¢ PHEPTUEN U UMITYJIILCOM PEISATUBUCTCKON YaCTULIBI. DHEPIUsI OKOSI.

TexHu4yeckue yCTpOMCTBA M TEXHOJOTMYECKHME IPOLECCHI: CIIyTHUKOBBIE INPUEMHHUKH,
YCKOPUTEIHN 3apsKEHHBIX YACTHII.

Y4eHn4ecKkuii SKCIIEpUMEHT, Ja0opaTOpHbIe pabOThI, MPAKTUKYM.

Onpenenenre UMIyabca U SHEPTUU PEISITUBUCTCKUX 4YacTull (mo ¢ororpadusiMm TpeKoB
3apsKEHHBIX YAaCTHUI] B MATHUTHOM I10JIE).

Paznen 7. KBanTtoBasi pusuka.

Tema 1. KopnycKynapHno-6011060it oyanusm.

PaBHOBecHOE TemoBoe wu3NydeHHE (M3IydeHHE aOCONIOTHO UEPHOro Tena). 3aKOoH
cmenienus Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTUs U UMIYJIBC (POTOHA.

®otordpdpexr. Omprter A. I'. CroneroBa. 3akoHbl hoTodpdexTa. YpaBHeHHEe DWHIITEHHA
s potodpdexra. «KpacHas rpanuia» dporodrddekra.

JlaBneHue cBeta (B 4YAaCTHOCTH, JAaBJIEHWE CBETa Ha aOCOJIIOTHO MOIVIOMIAOLIYI0 U
abCcoMI0THO OoTpaxkarolyio nosepxHocts). OnbiTe [1. H. JIeOenena.

BonHoBble cBoiicTBa yactun. Bonnbl ne bpoiura. [{nuna BosHBI e bpoiinsg u pasmepsl
o0jmacTu  JOKanmM3alMM  JBWXKylIeiics dacTuipl. KopmyckynspHO-BOTHOBOW — Tyaiu3M.
Judpaxius 31eKTpOHOB Ha KpUCTaIaxX.

Criermnduka n3mepenuit B Mukpomupe. CooTHoleHus HeonpenenénHoctei [ 'elizendepra.

TexHuuyeckue ycTpoWcTBa M TEXHOJIOTMYECKHE IMPOLECCH: CIEKTPOMETP, (POTOIIEMEHT,
¢doToaTUnK, TYHHEIbHBIH MUKPOCKOII, COJIHEUHAas OaTapesi, CBeTOIUO/.

Hemoncmpayuu.

D010 deKT Ha YCTAaHOBKE C IMHKOBOH MJIACTHHOM.

Hccnenoanue 3aKk0HOB BHEHTHETO poTOdIPdeKTa.

HccnenoBanue 3aBUCMMOCTH COITPOTUBIIEHUS MOJIYIIPOBOAHUKOB OT OCBEIEHHOCTH.

CBeToanoI.

Conneunas Oatapes.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

HccnenoBanue poropesucropa.

N3mepenne nocrosinuoit [lnanka Ha ocHOBe uccnenoBanus Gotodddexra.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOANO/ OT HAIIPSKEHHUS.

Tema 2. @usuka amoma.

OnbITH IO UCCIIEIOBaHUIO CTpOeHUs aToMa. [TnanerapHas moznens atroma Pesepdopaa.

[Toctynatel bopa. M3nydyenue u norjouieHne (OTOHOB MPH MEpPeXoje aromMa C OAHOIrO
YPOBHS DHEPTUH HA JPYTOM.

Bungel ciektpoB. CriekTp ypoBHEH sHEpruu aToMa Bo0poa.

CrioHTaHHOE U BBIHY)KJEHHOE H3lyueHue cera. Jlasep.

TexHuueckue ycTpOWCTBa U TEXHOJOTMYECKHME MPOLECCHl: CHEKTPaJbHBIA aHalu3
(criekTpocKoI), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.

Hemoncmpayuu.

Mopnens omnbita Pesepdopra.



Hab6nronenne nuHEH4aThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETYMKA HOHUZUPYIOLIUX YACTULL.

Ornpenenenne IIMHbI BOJIHBI JIA3EPHOTO U3IIYyYEHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomel, npakmuxym.

Hab6nronenue TMHEHYaToro crekrpa.

HccnenoBanue crieKTpa pa3peKEHHOT0 aTOMapHOI'0 BOJOPOAA U M3MEpPEHUE MOCTOSIHHON
Pun6epra.

Tema 3. usuka amomHo20 A0pa u 371eMEHMAPHBLIX YACHUY,.

Hyxnonnas monens sigpa ['eitzenOepra—MBanenko. 3apsan sapa. MaccoBoe 4ucio sjpa.
N3oTomnsl.

PannoaktuBHOCTh. Anbda-pacmnan. IJISKTPOHHBIA M MO3UTPOHHBIN OeTa-pacran. ['amma-
U3JIy4CHHUE.

3aKOH paguOaKTUBHOro pacnana. PagumoakTuBHbIEe H30TONBI B mpupone. CBoicTBa
MOHM3UPYIOLIET0 U3JIy4eHUs. BiusHue paaroakTHBHOCTH HA XKUBbIE OpraHu3Mbl. EcTeCTBEHHBIN
¢don uznyuenus. Jlozumerpus.

OHeprus cBs3U HYKJIOHOB B sifpe. S nepHble cuiibl. Jledext maccsl sapa.

SAnepusie peakuuu. Jenenue wu cuHTe3 sAnep. SnpepHbie peakTopbl. IIpoGremsr
YIOPaBIsSEMOro TEPMOSACPHOTO CHHTE3a. OKOJIOIMYECKHE AaCMEKThl pa3BUTUS  sIEPHOM
SHEPIeTUKHU.

MeTto/1bl perucTpalyy U UCCIIEOBAHUS 3JIEMEHTAPHBIX YaCTHULL.

@dyHIaMeHTalIbHbIE B3auMoJecTBUsA. bapnonsl, Me30Hbl U jenToHsl. lIpencraBnenue o
CranpaptHoit monienu. KBapk-riitooHHas MOJCIb a[pOHOB.

®uzuka 3a npegenamu CtangapTHoi Mozaenu. TémHas MaTepust U TEMHAsi SHEPTHUsL.

EnuHcTBO DM3Mveckoil KapTHHBI MUPA.

TexHuueckue yCcTpoHWCTBa W TEXHOJOTMYECKHE IMPOLIECCHI: T03UMETP, kKamepa BuiibcoHa,
SOCPHBIA  PEaKTOp, TEPMOSIIEPHBIM peakTop, aroMHas Oom0a, MAarHUTHO-PE30HAHCHAs
Tomorpadus.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue TpekoB 4acTHIl (10 TOTOBBIM (oTorpadusm).

HccnenoBanue paanoakTUBHOTO (hOHA C UCIIOJIB30BAHUEM JI03UMETPA.

N3yuenue nornomeHus 0eTa-4yacTUll aTFOMUHHEM.

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M ACTPOPU3UKH.

Oranbel pa3BuTus  acTpoHOMuH. llpukiiagHOo€ UM MHpOBO33pPEHUECKOE 3HAUYEHHE
acTpoHOMUHU. [IpuMEHMMOCTh 3aKOHOB (U3UKU JUIsI OOBSICHEHUS HPUPOJBI KOCMHUYECKHX
00BEKTOB.

MeTtonbl acTpoHOMHYECKHX HccienoBaHuil. COBpEeMEHHbIE ONTHYECKHUE TEJIECKOIIbI,
paTuoTeNecKonbl, BHEaTMOC(hEpHasi aCTPOHOMHUSI.

Bun 3B€3aHoro Heba. Co3Be3aust, spKue 3BE3/bl, IIIAHETHI, X BUAUMOE JABH>KEHUE.

Conneunas cucrema.

Comnne. ConHeunast akTHBHOCTh. MicTounuk >Heprun CosHIa U 3BE3.

3BE31bI, KX OCHOBHBIE XapaKTEPUCTUKH. JluarpamMma «CHEKTpaJbHBIM Kilacc —
CBETUMOCTB». 3BE3/IbI TJIABHOM MOCJIEIOBATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTbY JIJIst
3BE3]] TIJIABHOM  IOCJENOBAaTENbHOCTH. BHyTpeHHee crTpoeHue 3BE3n. CoOBpEMEHHBIE
MPEJICTaBICHUSI O MPOUCXOXKIEHUH U 3BoMoIK CoJHIIa U 3BE3/. DTarlbl )KU3HU 3BE3.

Mineunsiii [TyTs — Hama I'anaktuka. [lonoxxenue u neuxenne Connua B ['anaktuke. Tumnbt
rayiakTuk. PajmoranakTiuky u kBazapel. YEpHbBIE ABIPHI B siIpax rajlakTHK.

Bcenennas. Pacmmpenune Bcenennoil. 3akon XaO6ma. Paz0eranme ramaktuk. Teopus
Bbonbioro B3psiBa. PennkToBoe U3nydeHue.

MacmtaOHas cTpykTypa Beenennoil. Meraranaktuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue naoniooenus.



HabGmionenuss  3BE3mHOrO HebGa  HEBOOPYKEHHBIM  IJ1a30M C  HCHOJIB30BaHUEM
KOMITBIOTEPHBIX TPWIOKEHUH Ui OINpeNesIeHUs] IOJIOKEHHsI HEeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE CO3Be31s1 CEeBEpHOIo MoIymapus U sipKkue 3BE3/bI.

HabGmonenus B Teneckon JIyHsbl, IIaHET, TYMAHHOCTEN U 3BE3/IHBIX CKOIUIEHUH.

Du3nYeCKHl NPAKTHKYM.

Crioco6b1 n3MepeHus (PU3NYECKUX BEIHMYUH C UCTIOIBb30BAaHUEM aHAJIOTOBBIX U HU(POBBIX
U3MEPUTENIbHBIX TNPUOOPOB M  KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCHUTEJIbHBIE  TOTPEIIHOCTH  M3MEpeHMH  (Qu3uueckux BenuyuH. OlLeHKa TpaHuIl
MOTPEIIHOCTEH.

[IpoBeneHNEe KOCBEHHBIX W3MEPEHHM, WCCICOBAHUA 3aBUCUMOCTEH  (PU3NIECCKUX
BEJIMYMH, MPOBEPKa MPEAJIOKEHHBIX TMIOTEe3 (BbIOOp M3 pabOT, OMUCAHHBIX B TEMATHUECKHUX
pazzenax «Y4eHUYeCKUi 3KCIIEPUMEHT, Ja00opaTopHbIe paboThl, MIPAKTUKYM).

Oo6o0maronee MoOBTOpPeHMeE.

OO6oOmieHe W CHCTeMaTH3alUsl  COJACpXKaHHMs — pa3fenoB Kypca «MexaHUKay,
«MonekynsipHas ¢u3MKa U TEPMOJUHAMHKAY», «DIeKTpoauHamuKkay, «KoneOGaHus ¥ BOJHBDY,
«OCHOBBI CHENHMATBHONH TEOPHUH OTHOCUTENBHOCTHY», «KBaHTOBas Qu3nkay, «IIeMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI.

Ponp ¢u3mku m acTpoHOMHH B 3KOHOMHUYECKOW, TEXHOJOTHYCCKOW, COIUATBHOH U
STUYECKON cdepax [eATeIbHOCTH YelIOBeKa, POJdb M MeCTO (U3MKH M acCTPOHOMHUU B
COBPEMEHHOM HAy4yHOM KapTHMHE MMpaA, 3HAYEHUE ONMCATEIIBHOW, CUCTEMAaTU3UPYIOLIEH,
O00BSCHUTENBHON U MPOTHOCTHYECKON (PYHKIMN PU3ndeckoi Teopuu, poib HU3HUECKON TEOpUn
B ()OPMUPOBAHUU TPEACTABICHUN O (GU3HUYECKON KapTHHE MHUPA, MECTO (U3MUECKON KApPTHHBI
MHUpa B 001IEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJCTABICHUN O IPUPOJIE.

MexnpeamerHbie CBA3H.

Uzydenue kypca ¢usuku yranyonéHHoro ypoBHsA B 11 kiacce ocyecTBIsieTcs ¢ Y4ETOM
COJIepKATENBHBIX MEXKIIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTWKH, OHWOJIOTWH, XUMHH,
reorpauu ¥ TEXHOJOTHU.

Mesicnpeomemnole nOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
SBJICHME, Hay4HbIH (akt, rumoresa, (usznyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOJIEHHE,
JKCIIEPUMEHT, MOJECIIMPOBAHNE, MOJEIIb, NU3MEPEHUE, IIOTPEIIHOCTH U3MEPEHNN, H3MEPUTEIIbHBIC
npubopsl, nudposas 1abopaTopusl.

Mamemamuka: penieHre cucteMbl ypaBHeHUH. Tpuronomerpuueckue QyHKIMU: CHUHYC,
KOCHUHYC, TaHI'€HC, KOTAHI€HC, OCHOBHOE TPHUIOHOMETPUYECKOE TOXKIAECTBO. BeKTOpsl M HX
IPOEKIIMM HAa OCH KOOpJHMHAT, CIOKE€HUE BEKTOPOB. [Ipou3BOIHBIE 3iIEeMEHTApHBIX (PYHKIIHM.
[Tpu3Haku no100Ms TPEYTrOJIbHUKOB, ONpeAeIeHNe TIOMAAN TUIOCKUX GUTyp U 00bEMa Tell.

buonozua: >nekrpuueckue SBICHHUS B KUBOM mpupoje, KoseOaTelbHble IBUKEHUS B
JKUBOM  MNPUPOJE,  DKOJOIMYECKME  PUCKM  INIpU  IPOU3BOACTBE  DIIEKTPOIHEPIHH,
AJIEKTPOMATHUTHOE 3arps3HEHHE OKPYXKAIOWIEH Cpebl, YIbTPAa3BYKOBAas JHATHOCTUKA B
MEAMIIMHE, ONITUYECKUE SIBICHUS B )KUBOU NPUPOJE.

Xumua: CTpOEHHME aTOMOB M MOJIEKYJ, KpPUCTaUIMYECKass CTPYKTypa TBEPIBIX Tel,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAIUIMYECKON PEHIETKH, CIIEKTPAIbHBIN aHaIN3.

TI'eozpagpua: marnuTHBIE TONIOCA 3€MIIM, 3aJI€KU MAarHUTHBIX pyl, (poTochEMKa 3eMHOI
MOBEPXHOCTH, ceiicmorpad.

Texnonozcua: NpUMEHEHUE MOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB, JIEKTPOIBUTATEIb
SlkoOu, reHepaTOp TMEPEMEHHOI0 TOKa, WHAYKIMOHHAS Te4yb, JUHUM 3JIEeKTpolepeady,
AJIEKTPOJIBUTATENh, paaap, paauonpuEMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBU-meus,
yIbTpa3ByKOBasl IUarHOCTHKa B TEXHUKE, NPOEKLIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
coJiHe4Has Oarapesi, CIIyTHUKOBbIE IPUEMHUKH, siIepHasi JHEPTETHKA U SKOJIOTHUYECKHE acTIeKThl
€€ pa3BUTHS.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA IIPOITPAMMLI 110 OU3UKE HA
YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHMAJIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yabTaThl OCBOCHUS ydeOHOro npeamera «Dusnka» JT0KHBI OTPaXaThb
TOTOBHOCTh M CIIOCOOHOCTb OOYYaIOLIMXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
HO3MLKMEH JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpHEHTAlMi, IO3UTHBHBIX BHYTPEHHMX
yOeXaAeHU, COOTBETCTBYIOUIMX TPAJAMLMOHHBIM LIEHHOCTSIM  POCCHIICKOro  oOIIecTBa,
pacuIMpeHre *XU3HEHHOTO OIbITAa M ONbITa JESATEIbHOCTH B INPOLECCE PeaTu3alMid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOM I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

rPa’KIAHCKOr0 BOCIIUTAHMSA:

e Cc(hOPMHUPOBAHHOCTh TI'PAXJAHCKOH MO3MLMU OOYyYarollerocss Kak aKTUBHOIO U
OTBETCTBEHHOI'0 WICHA POCCHICKOro 00IECTBa;

® [IPUHATHE TPAJAULMOHHBIX OOIIEUYETOBEUECKUX I'YMAHUCTUYECKUX U JEMOKPATUYECKUX
IIEHHOCTEM;

® TOTOBHOCTb BECTH COBMECTHYIO JI€SITE€IbHOCTh B MHTEpECaxX I'Pa’kIaHCKOIro OOILIEeCTBa,
y4acTBOBaTh B CAMOYIIPABIECHUH B 00pa30BaTeIbHON OpraHU3allly;

® yMEHHE B3aMMOJCICTBOBATH C COLMAIbHBIMU HHCTUTYTaMHU B COOTBETCTBUU C MX
(GYHKLIMSAMU U Ha3HAUEHUEM;

® TOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOI EATETBHOCTH.

NATPHOTHYECKOT0 BOCIIUTAHUSA:

e cOpMHPOBAHHOCTH POCCUNCKOM IpaskJaHCKON UJIEHTUYHOCTH, NATPUOTU3MA;

® [[CHHOCTHOE OTHOIIEHHE K IOCYAApCTBEHHBIM CHMBOJIAM, JOCTM)KEHUSM POCCHUHCKHX
y4€HBIX B 0071aCTH (PU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

e c(hOpMHUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHUS, STUYECKOI'O TIOBEICHHUS;

e CHoCOOHOCTh OLIGHUMBAaTh CHUTYallMI0O W [PUHUMAThb OCO3HAHHBIE PELICHHUS,
OpUEHTHUPYICh HAa MOpPAJIbHO-HPaBCTBEHHbIE HOPMBbI M IIEHHOCTH, B TOM 4HCIE B
JEATEIIBHOCTH YUYEHOTO;

® 0CO3HaHME JMYHOIO BKJaJa B IOCTPOEHUE YCTOHUNBOIO OYy/IyIIEro.

ICTETHYECKOr0 BOCTIMTAHMSA:

® DOCTETHMYECKOE OTHOUIEHHWE K MHpPY, BKJIIOYas DSCTETUKY HAyYHOrO TBOPYECTBA,

npucyuiero Gpu3nyeckon Hayke.
TPYAOBOI0 BOCIIMTAHMSA:

e UHTEpeC K pa3nyHbIM cdepaM NpoPecCHOHATbHONU IESTENbHOCTH, B TOM YHUCIIE
CBSI3aHHBIM C (DU3UKON M TEXHUKOW, yMEHHE COBEPILATh OCO3HAHHBIM BHIOOP OymymIeit
npodeccuu 1 peanu3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

® TOTOBHOCTb U CHOCOOHOCTh K OOpa30BaHMIO M CaMOOOpa30BaHUIO B 00JacTU (U3UKU
Ha MPOTSHKEHUU BCEH JKU3HM.

IKOJIOTHYECKOr0 BOCTIMTAHUSA:

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

® IUIAHMPOBAHHME U OCYIIECTBIECHUE NEHUCTBUN B OKPYKAIOIIEH Cpelie HA OCHOBE 3HAHUS
LieJIed yCTOMYMBOIO Pa3BUTHUS YEIOBEUECTBA;

® pacIIMpEHHE ONbITa JAEATEIBHOCTU JKOJOTMYECKOW HAIpPABIEHHOCTH HAa OCHOBE
UMEIOUINXCS 3HAHUN 10 (PU3HKeE.

HeHHOCTH HAYYHOI'0 NO3HAHHUSA:



c(OPMHPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YpPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;
OCO3HAHHME LEHHOCTH HAYYHOH [eATeNIbHOCTH, TOTOBHOCTh B IPOLECCE H3YUEHHS
(GU3MKH  OCYIIECTBIATH  NPOEKTHYIO W HCCIEAOBATEIbCKYIO  JIESTEIbHOCTh
WH/IMBUYAJIHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBrble JJornueckue aeiicTBuA:

CaMOCTOSITENIbHO (DOPMYyJIMpPOBaTh U AKTyaJIU3UpPOBaTh MPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

OIPENEIATh eI ACATEIBHOCTH, 3a1aBaTh IIAPAMETPhl U KPUTEPUU UX JTOCTUKECHUS;
BBISBIISITh 3aKOHOMEPHOCTH M MPOTHBOPEYHMS B pacCMaTPUBACMBIX (DU3MUYECKHX
ABJICHUSX;

pa3pabaTbiBaTh IJJaH pelIeHUs NpoOjaeMbl C Yy4ETOM aHajau3a HUMEHIuXcs
MaTepUaIbHBIX U HEMAaTEPHAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B J€ATEIbHOCTD, OLICHUBATH COOTBETCTBUE PE3YJBTATOB LIEIISAM,
OLICHUBATh PUCKHU ITOCIIEACTBUH ACSATEIBHOCTH;

KOOPJMHUPOBATh W BBINOJIHATH PabOTy B YCIOBHSIX pPEATBHOTO, BUPTYaJbHOTO H
KOMOHMHUPOBAaHHOT'O B3aUMOACHCTBUS;

pa3BUBATh KPEaTHUBHOE MBIIUIEHUE NP PEILICHUH )KU3HEHHBIX POOIIEM.

ba3oBble ncciienoBarebcKue AeiCTBHUA.

BJIAJICTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU MOHATUAMU U METOaMU (pr3muecKon
HaYKU;

BJIAJCTh HAaBbIKAMHU Yy4eOHO-HCCIIEZOBATENILCKOM M MPOEKTHOM JEATeNIbHOCTH B
o0nactu (U3UKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IIOMCKY
METO/IOB pelIeHUs 3aJad (PU3UYECKOrO COJEepKaHUs, NPUMEHEHHUIO pPa3IUYHbIX
METO/I0B MO3HAHNUS;

BJIQ/IETh BUJIAMHU JIEATEIBHOCTHU IO MOJIyYEHUIO HOBOT'O 3HAHMSI, €r0 MHTEPIIPETALINH,
npeoOpa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YUEOHBIX CUTYaIUsIX, B TOM YHCIIE MPH
CO3/1aHUU Y4EOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH ITPUUMHHO-CJIE/ICTBEHHBIE CBSI3W M aKTyaJlM3UpOBaTh 3aJady, BbIIBUIaTh
rUnoTre3y €€ pellieHus, HaxoAuThb apryMeHThl Uil JI0Ka3aTeIbCTBA CBOMX
YTBEP)KJICHHM, 3371aBaTh MapaMeTpbl U KpUTEPUH PELLICHMS;

aHAJTM3UPOBaTh IOJyYEHHbIE B XOJ€ pEIICHUS 3alaud pPe3yJbTaTbl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;
CTaBUTH U (POPMYJIUPOBATH COOCTBEHHBIE 3a7]a4 B 00pa30BaTEIbHON NeATETHLHOCTH, B
TOM YHCJI€ IPU U3YUYEHUH (PUBHKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsSM, OLEHUBATh IPUOOPETEHHBIN OMBIT;

YMETh IIEPEHOCUTh 3HAHUS N0 (U3UKE B MPAKTHUECKYIO 001aCTh XKU3HEASATEIbHOCTH;
yYMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIEC UJEH, IpeIaraTb OpUrHHAIbHbIE TOIXOAbI U PELICHHUS;

CTaBUTh MPOOJIEMBI U 33]]a4H, JOIMyCKAIOIINE albTepPHATUBHBIEC PEILICHUS.

Pabora ¢ nnopmanmeii:

BJAJCTh HABBIKAMU TOJy4YeHUs HHGpopMalMu (U3UYECKOTO COJACpXKaHUA U3
HUCTOYHUKOB pa3HbIX THUIOB, CaMOCTOSITEJIbHO OCYIIECTBISATh IOMCK, AaHalu3,
CHUCTEMAaTH3allMi0 W HUHTEPIPEeTalni0 HHPOPMALUU Ppa3IUYHBIX BHUJIOB U (HopM
MpeJICTaBICHHUS,



OIICHUBATH JOCTOBEPHOCTH HH(OPMAIIHH;

HCIIOJIb30BaTh CPEJCTBA WH(POPMAIIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTHUH B
pCIIEHUHM KOTHUTHBHBIX, KOMMYHHUKATHBHBIX W OPTaHU3AIMOHHBIX 331ad C
coOiroficHHeM TpeOOBaHWUH  APrOHOMHUKH, TCEXHHUKH O€301AaCHOCTH, THMTHUCHBI,
pecypcocOepexeHusi, TPaBOBBIX H JTHYECKUX HOPM, HOPM HH(POPMAIMOHHON
0€e30I1aCHOCTH;

CO3/1aBaTh TEKCTHl (U3MYECKOTO COJCP)KAHUS B pa3IMUHBIX (opmarax ¢ y4éToM
Ha3Ha4YeHWs] WHGOpMAIMU U IEJEBOW ayqUTOPUH, BHIOMpas ONTHMAIBHYIO (OpMy
MIPEJICTABICHHUS U BU3YyaTH3aI[1H.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbLIC yqeﬁnble aelCcTBUA:

OCYILECTBIISATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOMN JEATEIbHOCTH;
pacrio3HaBaTh MPEANOCHIIKN KOH(DIMKTHBIX CUTYalluid U CMATYATh KOH(IMKTEHI;
pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOUKY 3PEHHUS C MCIIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

IOHUMATh U MCII0JIb30BaTh MIPEUMYIIECTBA KOMaHIHOW U MHJUBUYaIbHON paboThI;
BbIOMpaTh TEMAaTUKY U METOJIbl COBMECTHBIX JIEHCTBUM C yUETOM OOILIUX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IIPUHUMATH LIEJIM COBMECTHOM [JEATEIBHOCTH, OPraHU30BBIBaTh U KOOPAMHUPOBATH
JNeHCTBUS O €€ JOCTH)KEHHIO: COCTaBJIATh IUIAH JACUCTBUN, paclpeneisTh POIH C
y4€TOM MHEHUH YYaCTHUKOB, 00CYX/1aTh pe3yJIbTaTbl COBMECTHOM padoThI;

OLIGHMBATh KayeCTBO CBOEr0 BKJaJa M KaXJOr0 Y4YacTHUKA KOMaHIbl B OOIIMI
pe3ynbTar 1no pazpaboTaHHBIM KPUTEPUSIM;

npeJiaraTb HOBBIE MTPOEKTHI, OLIEHUBATh UJIEU C NO3UIMH HOBU3HBI, OPUTHHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIIATh ITO3UTUBHOE CTPATETMYECKOE ITOBEACHHME B PA3IMYHBIX CHUTYyalMsX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe /1eiicTBUS
Camoopranusaunus:

CaMOCTOSITENIbHO OCYILECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTh B 00JaCTU (PU3UKU U
ACTPOHOMMUH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOATENIBHO COCTABJIATH IUIAH PEIICHUs] paCYETHBIX M KA4ECTBEHHBIX 3a/]1a4, IUIaH
BBITOJIHEHUS MTPAKTUYECKONH pabOThl C YYETOM HMMEIOLIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHMI;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacmupsATh paMKH y4eOHOT0 MpeAMeTa Ha OCHOBE JINYHBIX MPEAIOYTEHHIH;

JienaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €0, OpaTh Ha ce0st OTBETCTBEHHOCTH 3a
pelLIcHuE;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO 3PYIMLIHMHA B 001acTh (U3UKH,
MOCTOSTHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHbD.

CﬂMOKOHTpOJ’Ib, AMOLMOHANbHBIA HHTEJLJIEKT:

JlaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B JEATEIBHOCTD, OLIEHUBATh
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIAJCTh HABBIKAMU IIO3HABATEIbHOM pE(IEKCMH KaK OCO3HAHUS COBEPIIAEMBIX
JIEMCTBUM U MBICIUTENBHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHU;

MCIOJIb30BaTh MPUEMBI pe(IeKCUH ISl OLIEHKH CUTYyallid, BEIOOpa BEPHOTO PELICHUS;
YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATh PELICHHUS 110 UX CHIXKEHHUIO;
IIPUHUMATh MOTUBBI M apTyMEHTBI JPYTUX IPU aHAIU3€E PE3YJIbTATOB JEATEIBHOCTH;
NPUHUMATH ceOsl, MOHUMasi CBOM HEIOCTaTKU U IOCTOMHCTBA;



IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTATOB AEATEIbHOCTH;
IPU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha OLIMOKU.

B mpouecce AOCTHXKEHHS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaMMBI MO (pu3MKe ams
YPOBHS CpeHero ooiiero o0pa3zoBaHus y 00y4YarolUXCs COBEPUICHCTBYETCS AMOLIMOHAIBHBII
MHTEJUICKT, MPEANOaralouii coOpMHUPOBAHHOCTS:

CaMOCO3HAHUS, BKJIIOYAIOUIEr0 CHOCOOHOCTh ITOHMMAaTh CBOE OSMOIHMOHAIBHOE
COCTOSIHHE, BUJICTb HANpPABJICHHS Pa3BHTHs COOCTBEHHOW HSMOIMOHAIBHOW chephl,
OBITH YBEpEHHBIM B cele;

CaMOperyJMpOBaHMsi,  BKJIIOYAIOIIET0  CAMOKOHTPOJb,  yYMEHHE  IPUHUMATH
OTBETCTBEHHOCTh 32  CBOE  IIOBEJCHHE, CIOCOOHOCTh  AQNANTHUPOBATHCI K
IMOIIMOHAIBHBIM H3MEHEHHUSM U TIPOSIBISITh THOKOCTB, OBITH OTKPHITBIM HOBOMY;
BHYTPEHHEH MOTHBAlLlMH, BKIIIOYAIONICH CTPEMJICHHUE K JOCTHIKCHHUIO LICIU U YCIEXY,
ONTHMH3M, HHULUATUBHOCTh, YMEHHE JICHCTBOBATh, HCXO/ISl U3 CBOUX BO3MOXKHOCTEH;
9MITIATUH, BKIFOYAONIEH COCOOHOCTh MOHMMATh YMOLMOHAIBHOE COCTOSHHE APYTHX,
YYUTBIBATH €r0 TIPU OCYIIECTBICHUM OOIICHUS, CIIOCOOHOCTh K COYYBCTBHIO U
COIEPEKUBAHUIO;

COLMAIPHBIX HABBIKOB, BKIIIOUYAIOLIMX CIIOCOOHOCTh BBICTPAWUBATH OTHOILICHUS C
JIPYTUMH JIFOAbMH, 3200 THTBCSI, IIPOSIBIISITH HHTEPEC U pa3peiiath KOH(IUKTHI.

I[MPEAMETHBIE PE3VYJIBTATHI

K konny oOyuenust B 10 knacce npeIMETHbIE pe3yJabTaThl Ha YIIyOJIEHHOM YPOBHE JIOJIKHBI
oTpaxarb chOPMUPOBAHHOCTh y O0YUAIOIINXCSI YMEHUI:

NOHUMAaTh pPOJIb (U3UKH B HKOHOMHYECKOH, TEXHOJIOTUYECKOH, 3KOJIOTHMYECKOH,
COLIMATILHONM M ATHYECKON cdepax AesITeNbHOCTH YeJIOBeKa, POJib U MECTO (PU3UKU B
COBPEMEHHOMN HAay4YHOH KapTHHE MHDA, 3HAYCHUE ONMUCATEIIbHOM,
CHUCTEMaTH3UPYIOLIeH, OOBSICHUTENBHOM M MPOrHOCTUYECKOM (GYyHKUUN (usnueckont
TEOPUU — MEXaHUKU, MOJIEKYJSIPHOM (U3MKM U TEPMOJUHAMHUKHU, POJIb (PU3NYECKOU
TEOpHH B (POPMUPOBAHUHU NPEACTABICHUN O (PU3NUECKON KapTHHE MUPA;

pasnnyath yCJIOBHUS NPUMEHUMOCTH Mojened (U3NYeCKHX Tel M IPOLECCOB
(sIBJIEHUI): MHEpLMATIbHAS CUCTEMa OTCUETa, a0COJIIOTHO TBEPAOE TENO, MaTepUaIbHas
TOYKa, PABHOYCKOPEHHOE JBWXKEHHME, CBOOOJHOE majeHue, abCONIOTHO ympyras
nedopmarusi, abCOTIOTHO YIPyroe M abCONIOTHO HEYIPYroe CTOIKHOBEHMSI, MOJIEIH
rasa, >KUJIKOCTH M TBEPAOro (KPUCTAJUIMYECKOIO) Tella, MACaIbHbIN ra3, TOYCUHBIH
3apsizl, OTHOPOIHOE NIEKTPUYECKOE T0JIE;

pasnuuath ycloBUs (TpaHUIBL, 00JIACTH) TPUMEHUMOCTH (U3MUECKUX 3aKOHOB,
NOHUMAaTh BCEOOIIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OIPAaHUYEHHOCTh
MCIIOJIb30BAaHUs YACTHBIX 3aKOHOB;

AQHAIN3UPOBATh M OOBACHATH MEXaHWYECKHWE TPOLECChl U SIBJICHMS, HCIOJb3YS
OCHOBHBIC IIOJIOKEHUSI W 3aKOHBl MEXaHMKH (OTHOCHUTEIBHOCTh MEXaHHYECKOTO
JIBUKEHUS, (OpMYJIbl KMHEMAaTUKH PaBHOYCKOPEHHOIO ABM)KEHHUsS, MpeoOpa3oBaHUs
['amunes nns  CKOPOCTM W INEepeMeElleHus, 3akoHbl HplooToHa, mnpuHIUD
OTHOCUTENIbHOCTH [anuies, 3aKOH BCEMHUPHOIO TATOTEHHUS, 3aKOHBI COXPaHEHHUS
UMITYIbCa M MEXAaHWYECKOHM DSHEpruM, CBA3b padOThl CHJIBI C HU3MEHEHHEM
MEXaHUYECKOM DSHEpPruM, YCJIOBHs paBHOBECUS TBEPIOTO Tena), IpPH ITOM
UCIIOJIb30BAaTh  MAaTeMAaTU4YECKOE  BBIPAXEHHE  3aKOHOB,  YKa3blBaTh  yCIOBHS
MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB: IIpeoOpazoBanuil ['anumes, BTOpOro U TpeThero
3aK0HOB HbIOTOHA, 3aKOHOB COXPAaHEHHUs UMITYJIbCA U MEXaHUYECKON SHEPTUH, 3aKOHA
BCEMUPHOI'O TATOTEHUS;



AHATM3UPOBATh U OOBSCHATH TETUIOBBIC MPOIECCHl U SIBICHUS, HCIOIb3Ys] OCHOBHBIE
nonoxenns MKT u 3akoHBI MOJIEKYNSApHOH (U3UKM M TEPMOJMHAMHKH (CBSI3b
JIaBJICHU UJI€aJIbHOTO ra3a co CpeHeN KNHETUYECKON SHEPIUel TEIIOBOIO JBUKEHUS
U KOHILIEHTpallMel €ro MOJIEKYyJ, CBs3b TEMIIEpaTypbl BEIIECTBA CO CpeaHEl
KMHETUYECKOM JHEprued TEeIJIOBOTO JBHUKEHUSA €ro 4YacTHll, CBA3b [JaBJIECHUSA
UJCABHOTO Ta3a € KOHLEHTpaluued MOJEKYyJl M €ro TeMIIepaTypol, ypaBHEHHUE
MenneneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHCHUS
PHEPrMM B TEIUIOBBIX IpoOlleccax), IPU OSTOM HCIOJIb30BATh MaTEMaTHYECKOE
BBIPDA)KEHHE 3aKOHOB, YKa3blBaTh YCJIOBHUSl IPUMEHMMOCTH YpaBHEHUS MeHJeneeBa—
Knaneiipona;

aHATU3UPOBAaTh W  OOBACHATH JJIEKTPUUECKUE SIBJICHHUSA, HCIIONB3ysl OCHOBHBIC
MOJIO’KEHHUS M 3aKOHBI AJIEKTPOIMHAMUKHU (3aKOH COXPAHEHUS AJIEKTPUUECKOrO 3apsijia,
3akoH  KynoHa, IOTEHUMANBHOCTh  3JEKTPOCTATHUYECKOTO  IOJIA,  IPHUHLMII
CYNEPIIO3UINHN SJIEKTPUYECKHUX IOJIEH, NPU 3TOM YKa3blBas yCJIOBUS NPUMEHHMOCTHU
3akoHa KynoHa, a TakXke NpakTUYECKH BaXKHbIE COOTHOILEHUs: 3akoHbl Oma ams
y4acTKa LEeNu U JAJI1 3aMKHYTOM 3JIEKTpUUECKOU LienH, 3akoH J[xoyna—JIenua, npaBuia
Kupxroda, 3axonsr @apajgest 11st 3JCKTPOIH3a);

OMHCHIBATh (DU3MYECKHUE MPOIIECCHI M SBJICHMS, MCIIONB3Ys BEJIMUUHBL: TIEPEMEIICHNUE,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC T€JIa U CUCTEMbI TE€Jl, CHJIa, MOMEHT CHUJIbI, 1aBIICHHE,
MOTEHIIMAIbHAS DHEPTUs, KUHETHYECKas JHEpPrus, MeXaHWdecKas sSHeprus, padbora
CUJIbl, LEHTPOCTPEMUTEIBHOE YCKOPEHHUE, CHJIa TSKECTH, CHJIa YIPYroCTH, CHUia
TPEHUsI, MOIITHOCTb, SHEPTHS B3aUMOACHCTBUS Tea ¢ 3eMiEil BOIM3U €€ MOBEPXHOCTH,
SHEprusi ympyrou pgegopMmainuy MPYKUHBL, KOJIWYECTBO TEIJIOTHI, a0CONIOTHAs
TeMIeparypa Teina, padora B TEPMOJMHAMUKE, BHYTPEHHSS OSHEPrus MJI€aIbHOIO
OJIHOATOMHOTO Ta3a, paboTa MIEANbHOTO ra3a, OTHOCUTENIbHAs BIIAXXHOCTh BO3/1yXa,
KII[I waeanbHOro TEIUIOBOIO JIBUTATENsl; JJIEKTPUUYECKOE I10JIe, HaIpPSKEHHOCTh
3JIEKTPUYECKOTO MOJIsI, HAMPSKEHHOCTh IOJISI TOYEHYHOI'O 3apsia WIM 3apsKEHHOIO
niapa B BaKyyMe€ U B JUAJIEKTPUKE, MOTEHLUAN 3JIEKTPOCTATHYECKOIO IMOJIs, Pa3HOCTh
MOTEHIMAJIOB, 3JIEKTPOABUKYILAs CHJIA, CUJAa TOKA, HAIpSKEHUE, MOIIHOCTh TOKa,
JNIeKTpuYecKkass EMKOCTh IUIOCKOTO KOHJIEHCATOpa, CONPOTHUBIIEHHWE Yy4acTKa LIENU C
MOCJIEIOBATEIbHBIM M MapajulelIbHbIM  COEAMHEHUEM  PE3UCTOPOB,  HHEPrusd
AIIEKTPUYECKOTO T0JIsI KOHJEHCAaToPa;

OOBSCHATH OCOOCHHOCTHM TMPOTEKaHUS (U3MYECKUX  SBICHUN: MEXaHHYECKOE
JIBWKEHHUE, TEIJIOBOE JBWIKEHHWE YacTHUI[ BEIIECTBAa, TEIJIOBOE paBHOBECHE,
OpoyHOBCKOe JBWXKeHue, nuddy3us, ucCmapeHue, KUTIeHWe U KOHJSHCAIUs, IJIaBJICHNE
M KpUCTAJUIM3alUs, HANPaBICHHOCTh  TEIUIONEpedaud, JJIEKTpU3auus  Ted,
SKBUIMIOTCHIIMAIIBHOCTD MMOBEPXHOCTHU 3apSXKEHHOTO MMPOBOTHUKA;

IIPOBOAMTH HCCIIEOBAHHE 3aBUCHUMOCTH OAHOW (PM3MYECKOM BETUYMHBI OT JIPYrod C
WCIIOJIb30BAaHUEM TMPSMBIX H3MEPEHUH, MpU HSTOM KOHCTPYHUPOBATh YCTAaHOBKY,
(GUKCUPOBATh PE3YNHTATHl MOJYYCHHOW 3aBUCUMOCTH (PU3UUYECKHX BEJIUYMH B BHJIC
rpadukoB ¢ y4€TOM aOCONMIOTHBIX MOTPEIIHOCTeH H3MEPEeHUM, AeNaTh BBIBOJBI IO
pe3yJibTaTaM HCCIIeI0BaHNUS;

MPOBOJIUTh KOCBEHHBIE H3MEpeHUs (U3MYECKUX BEIMYWH, MPU ITOM BHIOMpATH
ONTUMATBHBIA METOJ W3MEPEHHUs, OIEHUBAaTh aOCONIOTHBIE M OTHOCHUTEIbHBIC
MOTPEITHOCTH MPSMBIX ¥ KOCBEHHBIX U3MEPECHHU;

MPOBOJIUTH  OMBITHI MO TPOBEPKE TPEIJIOKEHHOW THUIOTE3bl: TUIAHUPOBATH
DKCIIEPUMEHT,  COOMpaTh  OKCIEPUMEHTAIbHYI0  yCTaHOBKY, aHAJIU3UPOBATH
MOJIy4YEHHBIE PE3YJIbTAThI U JeJaTh BBIBOJ] O CTaTyCe NMPEAJIOKEHHON TUIIOTE3BI;
coOnrofarh mpaBuia 0e30macHOro TpyJa HpU MPOBEIEHUU HUCCIEJOBAHUNA B paMKax
y4e0HOr0 SKCIIEPUMEHTA, MPAKTUKyMa U Yy4eOHO-HCCIEIOBATENbCKOW W TPOEKTHOM



JESITEIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPOHUCTB M JIaOOPATOPHOIO
00opyIoBaHUs;

pemath pacdyEéTHBIE 3ala4dl C SBHO 3aJlaHHOW W HESIBHO 3aJaHHON (Qu3mveckoin
MOJICNIbIO: Ha OCHOBAaHMM aHalHM3a YCJIOBUS OOOCHOBBIBaTH BBHIOOp (hU3HYECKOM
MOJIeNIM, OTBeyarolleld TpeOOBaHUAM 3aJaud, MPUMEHATb (OPMYINbI, 3aKOHBI,
3aKOHOMEPHOCTH M TOCTYJNaThl (PU3UYECKUX TEOpUH TPU  HCIOIH30BAHUH
MaTEeMaTHYECKUX METOJOB PpELICHWS 3aJad, MPOBOAUTH PACYEThl HAa OCHOBAaHUU
UMEIOUINXCA JAaHHBIX, AaHAJIW3UpPOBaTh pPE3YJIbTaThl U KOPPEKTHUPOBATb METOJbI
pELIeHUs ¢ YY4ETOM IOJyYEHHBIX PE3yJIbTATOB;

pelaTh Ka4eCTBEHHbIE 3a7a4l, TpeOyrolue NpUMEHEHHs 3HaHUH U3 pa3HbIX pa3/ieioB
Kypca (QH3MKH, a TaKKe HHTErpallid 3HAHUM W3 APYrHX NPEAMETOB €CTECTBEHHO-
HAy4yHOI'0 IIMKJa: BBICTpauBaTh JIOTMYECKYIO LIENIOYKY PACCYKICHHWM C OIOpOM Ha
U3y4CHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3HUYECKHE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Ul OOBSICHEHNS OCHOBHBIX NMPHHLIUIIOB paObOTHI
U3MEPUTENIbHBIX PUOOPOB, TEXHUUYECKUX YCTPONUCTB M TEXHOJIOTHYECKUX MTPOLIECCOB,;

IPUBOAUTH MPUMEPHI BKJIA/1a POCCUHCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKl, B OOBSICHEHHE IPOIECCOB OKPYKAIOLIEr0 MHpA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHH;

aHAJIM3UpOBaTh W  OLIEHUBATh IOCJIEACTBUA OBITOBOM U  NPOU3BOACTBEHHOU
JESTEIbHOCTH YEJIOBEKa, CBS3aHHOW ¢ (U3MUECKUMHU IpOLIEcCaMH, C IO3ULUN
9KOJIOTMYECKON 0€3011aCHOCTH, IIpEICTaBICHUN 0 paloHaIbHOM
[IPUPOJIONOIb30BAaHUH, @ TAaKXKE Pa3yMHOM HCIOJIb30BAaHUU JIOCTH)KEHUN HAYKU U
TEXHOJIOTUH JUIs JalbHEHIIEero pa3BUTHsI YeJI0OBEUECKOro 00IIeCTBa;

IPUMEHSATh pa3IuyHble CIIOCO0bI PaboThl ¢ HHpopManuel (U3NIECKOTro COJepKaHUs C
UCTIOJIb30BAHUEM  COBPEMEHHBIX HMH()OPMAIIMOHHBIX ~ TEXHOJOTHH, TPH  STOM
UCMOJIb30BaTh ~ COBPEMEHHbIE  HMH(OPMAIMOHHBIE  TEXHOJIOTMM  JUId  IIOMCKa,
nepepadoOTKi W TPEABbSABICHUA YYeOHOW M HAy4HO-TIOMYJISIPHOW HH(OpMAIH,
CTPYKTYPUPOBAaHUS M MHTEpIpeTaluy WHGPOpPMALUU, MOJYYEHHOH W3 pazIMYHBIX
MCTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATh MOJydyaeMyto HH(OPMALIUIO U OIIEHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAaHUM, TaK M Ha OCHOBE aHAIU3a
MCTOYHUKA MHPOpMAINHY;

IPOSBIATh OPTraHM3AlMOHHBIE M IO3HABaTEJIbHbIE YMEHUSI CaMOCTOSITEIbHOTO
npuoOpeTeHUs] HOBBIX 3HAaHUM B TpoOLECCe BBHIMOJIHEHUS IPOEKTHBIX U Yy4eOHO-
HCCJIEIOBATEIbCKUX padoT;

paboTaTh B TpYIIE C HCIOJHEHHWEM Pa3IMYHbIX COIUAIBHBIX POJEH, MIaHUPOBATh
paboTy Tpynmbl, palUoOHAIBHO PpACHpPENesaTh JEATENbHOCTh B HECTAHJAPTHBIX
CUTYalUsX, alcKBaTHO OLICHWBATH BKJIAJ KaXKIOIO U3 YYaCTHUKOB IPYIIIBI B PEIIEHUE
paccMatpuBaeMoi poOJIEMBI,

IOpOSBIATH MOTHUBALMIO K Oyaymed npodeccCHOHANbHOM — IeATENbHOCTH IO
CHEeUHATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQHIIS.

K xonny oOyuenus B 11 knacce npeIMeTHbIE pe3ylbTaThl Ha YIIIYOJEHHOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

NOHUMAaTh pPOJb (UMK B SKOHOMHYECKOH, TEXHOJOTHMYECKOW, COLHUAIBHOW U
STUYECKON cdepax HesTeNbHOCTH YEJIOBEKa, POjb M MECTO (U3UKH B COBPEMEHHOMN
Hay4HOU KapTUHE MHUPA, pOJIb ACTPOHOMHU B IIPAKTUYECKON JEATEIIBHOCTU YEIOBEKA U
JaMbHEHIIEM  HAYyYHO-TEXHHYECKOM  Da3BUTHHM,  3HA4YEHHE  OIHCATEIbHOM,
CHCTEMaTH3UPYIOLIEeH, OOBSICHUTENBHOM M MPOrHOCTUYECKOW (yHKUUH (usnueckont
TEOPUH — DJIEKTPOJMHAMHUKH, CIHEHUATBHOM TEOPHUH OTHOCUTEIBHOCTH, KBAaHTOBOU
¢u3uku, ponb Gu3MUECKol Teopuu B (POPMUPOBAHUM MPEACTABICHUN O (PU3NUECKOM



KapTUHE MHUpa, MeCTO (PU3MYecKOM KapTUHBI MHUpa B OOIIEM psy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX MPECTABICHUN O IPUPOJE;

pa3nnyarth yCJIOBUS NPUMEHHUMOCTH Mojeneld (U3NYeCKHX Tel H  IPOLECCOB
(sBJEHUI): OJHOPOIAHOE AJIEKTPUUYECKOE W  OJHOPOJHOE MAarHUTHOE  TIOJIf,
rapMOHMYECKHE KOJIeOaHMs, MaTeMaTHYEeCKH MasTHHUK, HACaIbHBIA MPYXUHHBINA
MasITHUK, TAPMOHUYECKHUE BOJIHBI, UICATBHBIN KOJeOaTeIbHbIA KOHTYpP, TOHKAs JINH3A,
MoJieJIel aToMa, aTOMHOTI'O s/Ipa U KBAHTOBOW MOJIEJIN CBETA;

pa3iauyath ycioBHUsS (TpaHUIBl, 00JacTH) NPUMEHUMOCTH (UBHYECKUX 3aKOHOB,
MOHUMATh BCEOOIMI XapakTep (QYyHIAMEHTAIbHBIX 3aKOHOB W OrPaHUYCHHOCTh
UCII0JIb30BAaHUS YACTHBIX 3aKOHOB;

AQHAIM3UPOBATh U OOBSACHATH SJIEKTPOMArHUTHBIE IMPOLIECCHl W SIBJICHMS, UCIOJIb3Ys
OCHOBHBIC TOJIO)KEHHSI W 3aKOHBI DJIEKTPOAMHAMUKM M CHEHUAIbHOM Teopuu
OTHOCHUTEJIbHOCTH (3aKOH COXPAaHEHHUs 3JIEKTPUUECKOTO 3apsia, cuja AmIiepa, cuia
JlopeHnia, 3akoH »3JEKTPOMArHUTHOW WHAYKIUHU, mnpasBwio Jlenma, cBsa3p JIJC
CaMOMHAYKIMU B 3JIEMEHTE 3JIEKTPUUECKOW LIENH CO CKOPOCTbEO M3MEHEHUS CHUIIbI
TOKA, MOCTYJIaThl CHIEIHAIbHON TEOPUHU OTHOCUTENBHOCTH DUHILTEHA);
AQHAJIM3UPOBATH U OOBSACHATH KBAHTOBBIC MPOIECCHI U SABJICHUS, UCIIOJIb3YSI TTOJIOKEHUS
KBaHTOBOH (u3uku (ypaBHeHHe OuHIITEWHa a1 Qorodddexrta, mepBblid U BTOPOH
MoCTyJIaThl bopa, MpUHIUIT COOTHOIIECHUST HeonpeaenéHHocrel ['ei3enOepra, 3aKOHbBI
COXpaHEHHUs 3apsJ0BOr0 U MAacCOBOTO YMCEI M SHEPIHM B SJIEPHBIX PEAKLMAX, 3aKOH
pPaIuOaKTUBHOTO pacraja);

OMKCHIBATh (PH3UYECKHE TIPOIECCHI U SIBIICHUS, HCIIOJIb3Ys BEIIMYMHBI: HAMPSKEHHOCTh
3JEKTPUYECKOTO  TOJIA, HOTEHIMal  3JIEKTPOCTATUYECKOro  IOJs, Pa3HOCTh
MOTEHIIMAIOB, AJIEKTPOJBIKYIIAs CHJIA, WHAYKIMS MAarHUTHOTO TMOJsi, MarHUTHBIN
MOTOK, cwia Amnepa, HHAYKTHUBHOCTb, 3JIEKTPOABMXKYIAs CHJIa CAMOWHAYKIIHH,
SHEPrUsi MAarHUTHOTO TOJISI TIPOBOJHUKA C TOKOM, PEIISTUBUCTCKUM UMITYJIbC, TIOJTHAS
SHEPTusl, SHEPTHUs MOKOsI CBOOOTHOM YAaCTHUIIbI, JHEPTHsI U UMITYJIbC (POTOHA, MACCOBOE
YHCIIO U 3aps] sApa, SHEPTUs CBA3HM s7pa;

OOBSACHATP OCOOEHHOCTH TPOTEKaHUS (UINYECKUX SIBICHUN: 3JIEKTPOMarHUTHas
WHAYKINS, CAMOUHIYKIIUS, pe30HaHC, HHTepdepeHIIs BOIH, TUPaKIHs, TUCTIepCHs,
MOJIHOE BHYTPEHHEE oTpaxkeHue, ¢otoanekrpuueckuit 3gdekt (pororddexrt), anbda-
u Oera-pacmaapl  sjaep, TramMma-u3inydeHue saep, (UINYECKUe  MPUHIUIBI
CHEKTPaJIbHOTO aHaJiu3a U paboThI Jlazepa;

OTIpENIETISATh HaIpaBJIeHUE WHAYKIIMU MArHUTHOTO IOJIS MTPOBOJHUKA C TOKOM, CHJIBI
Awmmnepa u cuisl JlopeHna;

CTpOUTh U300pakeHHe, Co3/laBaeMoe IUIOCKUM 3€pKajioM, TOHKOW JIMH30U, U
PacCUMTHIBATh €r0 XAPAKTEPUCTUKH;

MPUMEHATH OCHOBOIIOJIATAIOIINE ACTPOHOMHYECKUE TOHATHS, TEOPUU U 3aKOHBI IS
aHalM3a W OOBSICHEHUS (PU3NYECKUX MPOIECCOB, IMPOUCXOAAIIMX B 3BE3MAX, B
3BE3HBIX CHCTEMax, B MEXTaJaKTUYeCKOW Cpeae; MABIKEHUS HEOeCHBIX Tell,
9BOJIIOINH 3BE3 1 BeceneHHOMM;

MPOBOAMTH HCCIIEIOBAaHUE 3aBUCUMOCTEH (M3UYECKUX BEJIMYMH C HCIOJIb30BaHHEM
MPSIMBIX U3MEPEHUIA, TIPH 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (DUKCHPOBATH Pe3yIbTaThl
MOJIYYCHHOW 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BHAEC TpaduKOB C YyUETOM
aOCONIOTHBIX ~TOTPEIIHOCTe WM3MEPEeHUU, [eNaTh BBIBOABI IO  pe3ylbTaTaM
HCCJIEJIOBAHMUS,

MIPOBOJIUTh KOCBEHHBIE H3MEpeHUs (U3UYECKUX BEJIWYMH, MPU ITOM BBIOMpATH
ONTUMATBHBIA METOJ W3MEPEHHUS, OIEHUBATh aOCONIOTHBIE W OTHOCHUTEIbHBIE
MOTPEITHOCTH MPSMBIX M KOCBEHHBIX U3MEPECHHUI;



MPOBOJIUTH  OMBITHI MO TMPOBEPKE MPEIJIOKEHHOW THUIOTE3bl: IIAHUPOBATH
OKCIIEPUMEHT,  COOHMpaTh  OAKCICPUMEHTAIBHYIO  YCTaHOBKY,  aHaJIM3UpOBAThH
MOJIyYEHHBIE PE3YIbTAThl U J€1aTh BBIBOJI O CTATYCE IPEI0KEHHOU TUITOTE3bI;
ONUCHIBATh METO/IbI IIOJYYEHHS] HAYYHBIX aCTPOHOMHUYECKUX 3HAHUM;

coOnroaarh mpaBuia 0e30MacHOro TpyJda IpH MPOBEIEHUU HCCIETOBAHHM B paMKax
y4eOHOTO SKCIIEPUMEHTA, MPAKTUKyMa M Y4eOHO-MCCIET0BATEIBCKOW M TMPOEKTHON
NESTEIbHOCTH C HCIOJb30BAaHUEM HM3MEPUTEIbHBIX YCTPOWCTB U J1aOOPATOPHOIO
000pyI0BaHNS;

pemath pacdyETHBIE 3aladydl C SBHO 3aJlaHHOM W HESIBHO 3aJaHHOW (PU3NYECKOM
MOJIeJIbIO: HAa OCHOBAaHMM AaHalM3a YCJIOBHS BbIOMpaTh (pU3MUECKHEe MOJEIH,
OTBeYaroIIue TPeOOBAHUAM 3a]auH, IPUMEHATH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYJIaThl (PU3WYECKUX TEOPUH MPH HCIOJIb30BAHUM MAaTEMaTHYEeCKHX METOJI0B
pelieHuss 3ajay, MPOBOAUTH pacu€Thl HA OCHOBAaHMM MMEIOIIMXCS JaHHBIX,
AQHAJIM3UPOBATh pE3yJAbTaTbl M KOPPEKTUPOBATb METOJbl PEHICHUS C Y4ETOM
MIOJIyYEHHBIX PE3Yy/IbTATOB;

pelaTh Ka4eCTBEHHbIE 3a/]aul, TPeOyIoLe NPUMEHEHNS 3HaHUI U3 pa3HbIX pa3J/ieoB
Kypca (U3MKH, a TakKe HHTETrpallMd 3HAHUW W3 JIPYTHX MPEIMETOB €CTECTBEHHO-
HAay4YHOTO IMKJIA: BBICTPAMBATh JIOTMYECKYIO IIEMOYKY PACCYXKJICHHH C ONOpOW Ha
M3YYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SIBICHHUS,

UCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS JUIsl OOBSCHEHUSI OCHOBHBIX MPUHITUIIOB Pa0OTHI
U3MEPUTENIbHBIX TPUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIIOTMYECKUX ITPOLIECCOB;
MIPUBOIUTH TIPUMEPHI BKJIAIa POCCUUCKHX U 3apPYOCIKHBIX YUEHBIX -(DU3UKOB B Pa3BUTHE
HayKl, B OOBSICHEHHE IPOIECCOB OKPYKAIOLIEr0 MHpA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHH;

AQHAIM3UPOBATh U  OLIGHUBATh TMOCJEJICTBUS OBITOBOM M  IMPOU3BOJCTBEHHOM
JESTEIbHOCTH YEJIOBEKa, CBS3aHHOW ¢ (U3MUECKUMHU IpOLIEcCaMH, C IO3ULUN
3KOJIOTUYECKOU 0e301MacHOCTH, MIPEACTABICHUI 0 panroHaIbHOM
IIPUPOJIONOIB30BAaHUH, a TAaKXKe Pa3yMHOM HCIOJIb30BaHUU JIOCTH)KEHUN HAYKH U
TEXHOJIOTUH JUIs JalbHEHIIero pa3BUTHsI YeI0OBEUECKOro o0IIecTBa;

MPUMEHSTh pa3UYHbIe CTIOCOOBI paboThI ¢ HHpOpMAIUEil PU3NYECKOTO COAEPIKAHUS C
UCIIOJIb30BAaHUEM  COBPEMEHHBIX HMH()OPMAIIMOHHBIX  TEXHOJIOTUH, TMpU  3ITOM
UCIIONIb30BAaTh  COBPEMEHHBIE  HMH(OpPMAIIMOHHBIE  TEXHOJOTMH  JUIsI  TOWCKA,
nepepaboTKU M TpeAbsBIeHUS Y4eOHOM W HayyHO-NOMYJSIpHON HH(OpManuu,
CTPYKTYpPUPOBAHHUS W HMHTEpPHpeTaluu HHPOpMAIMK, TOTYyYEHHOW U3 pPa3IUYHBIX
MCTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATh MOJy4yaeMyt0 HH()OPMALIUIO U OILIEHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHMM, TaK W HAa OCHOBE aHaiu3a
MCTOYHUKA MHPOpMAIUY;

IPOSBIATh OPraHM3ALMOHHBIE M IO3HABaTENIbHbIE YMEHUSI CaMOCTOSITEIIbHOTO
NpUOOpEeTEeHUs] HOBBIX 3HAHWW B TPOIECCE BBHITIOTHEHHUS MPOEKTHBIX U y4eOHO-
MCCIIeI0BATEbCKUX padoT;

paboTaTh B IpyHIe C HCHOJHEHHUEM pa3IMYHbIX COLMAJIBHBIX pOJIEH, IIIAHUPOBATh
paboTy TpPYMIbI, palHOHATBHO paCIpenesaTh IeATENBHOCTh B HECTaHIAPTHBIX
CUTYallUsX, aJIeKBaTHO OLIEHWBATh BKJIAJ KaXKIOTO M3 YYaCTHUKOB TPYIIIHI B PELICHUE
paccMaTpuBaeMoii MPOOIEMBI;

OpOSIBIISATE MOTHBALMIO K Oynymed mpodecCHOHATBHOW  JIEATENBHOCTH 0
CIENUATBLHOCTSIM (PU3UKO-TEXHHUECKOTO MPODUIIS.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypcsl
Pazgen 1. HAYUHBII METO/, IIO3HAHMSI IIPUPO/IBI
11 Hayunslii MeTO O3HAHUS TPUPOIBI 6
Htoro no pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunemartuka 10 1
2.2 JluHamuka 10
2.3 CraTtuka TBEpIOTO TEna 5
2.4 3aKOHBI COXPAHEHUS B MEXAHUKE 10
Hroro mo pazueny 35
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHYECKON TEOPHH 15
3.2 Tepmoaunamuka. TennoBble MalIMHbI 20
33 ArperaTHble cocTosiHUS BenlecTBa. DazoBbie 14 1
MepeX bl
Hroro no pazneny 49
Paznen 4. DJIEKTPOINHAMUKA
4.1 DNeKTpruYecKoe mosie 24
4.2 [TocTOSTHHBIN JIEKTPUUECKUIA TOK 24




4.3 Toku B pa3nuuHbIX cpenax 6
Wroro no pazueny 54
Pasznen 5. PUSHUECKHM TIPAKTUKYM
51 | duznUecKuil IPaKTUKYM 16 16
Hroro mo pazueny 16
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoabnbsie IIpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paznen 1. JIEKTPOJANHAMUKA
11 MarnauTHoe nosie 14
1.2 DJIEKTpOMarHuTHask UHIYKIUS 13 1
Hroro no pazgeny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexannueckue KoineOaHus 10
2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs 15
23 MexaHnYecKre U JIEKTPOMArHUTHBIE 10 1
BOJIHBI
24 Orntuka 25 1
Hroro no paszneny 60

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

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

4.1 KopmyckynspHO-BOIHOBOH Ayann3m 15

4.2 ®duznka aToma 5

43 ®du3nka aTOMHOTO S7pa U 3JIEMEHTAPHBIX 5

YACTHIL




Hroro no pazneny

25

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHUIUKU

12
Wroro no pazueny 12
Paznea 6. PU3HUYECKHAN MPAKTUKYM
6.1 ‘ Ou3nyecKuil NPakKTUKyM 16 16
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOIIEE IOBTOPEHUE
Cucremaruzanus 1 00001eHne
71 HPEIMETHOTO COJIEPYKAHMS U OIIBITa 15
' JEeSTEIIbHOCTH, IPUOOPETEHHOTO MPU
u3ydeHnu Kypca gusuku 10 — 11 kmaccon
Hroro no pazgeny 15
PeszepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoxa Bcero Kontpoaensie — IpaxTiiecikue fI[Sy‘IEHPIH :)Iﬁl?aiosaTeanble
padoThI padoTshI pecypenI

®dusmka — pyHAaMeHTalIbHas HayKa O 1

npupojie

HayuHplil MeTOI TO3HAHUSA U METO/IbI 1

uccieI0BaHusl (PU3UYECKHUX SIBICHUIN

DKCIIEPUMEHT U TEOPHS B MPOIIECCE

no3Hanus npupoasl. Habmonenne u 1

HKCIIEPUMEHT B (hU3HKE

CnocoObl u3mepeHus: GpU3NUECKUX BEIIMYNH 1

AOGCo0THas M OTHOCUTENIbHAsS

HOTPEIIHOCTH U3MEpeHuH pruznuecknx 1

BEJIMYUH

MopnenupoBanue B ¢pusuke. Posb u mecto

¢bu3uKky B GOpMUPOBAHUU COBPEMEHHOU 1

Hay4YHOW KapTUHBI MUpa, B TPAKTUYECKON

JEATENBHOCTH JIIOJEH

Mexanundeckoe aBmkeHne. CucreMma

orcyeTa. OTHOCUTEIHLHOCTh MEXAHUYECKOTO 1

nerxeHus. [Ipsimas u oOpaTHas 3a1aun

MEXAHUKHU

Pannyc-BekTop MaTepHaIIbHON TOYKH, €TO 1

MPOEKIIMU HA OCU KoopAuHAT. TpaekTopus.




[Tepemenienue. Cxopocts. X npoekuuu Ha
OCH KOOpJIMHAT

10

11

PaBHOMEpPHOE ITPAMOIIMHEVNHOE IBUKEHHUE.
I'paduueckoe onncanre paBHOMEPHOTO
MNPSIMOJIMHEHHOTO JIBHXKCHUS

Ciio)keHue nepeMeIeHU U CKOPOCTEH.
Pemenue 3amau

HepaBHomepHoe nBUKEeHHE. MTHOBEHHAs

cKopocTh. Yckopenue. [Ipsmonuneitnoe
JBUKEHHE C TIOCTOSTHHBIM YCKOPEHUEM

12

I'paduueckoe onucanue npsIMOINHENRHOTO
JIBUKEHUSI C IOCTOSIHHBIM YCKOPEHUEM

13

14

15

16

CBoOomHOE MmajieHne. Y CKopeHue
¢BOOOIHOTO IMaJleHNA. 3aBUCUMOCTD
KOOPJMHAT, CKOPOCTH, YCKOPEHHS OT
BPEMEHHU U UX IpapuKu

JIBm>xkeHue Tena, OpOIIEHHOTO MOJT YITIOM K
TOPU30HTY

Kpusosmuelinoe nBrkeHue. J[BuxKeHue 1o
OKPYKHOCTH. YTJIOBas U JIMHEWHAs
ckopocts. [lepuoa u yacrora.
LleHTpOCTpEMUTENBHOE U IIOJIHOE
YCKOpPEHHUE

KonTpomnpHas pabota mo Teme
"Kunemaruka"

17

Ilepsiif 3akoH HproToHa. HEpIManbHbIe
cucreMsbl orcuéra. [IpuHnmn
OTHOCUTENBHOCTH ["anuies.




HeunepuuanbHble CUCTEMBI OTCYETA

Cuna. PaBHozeicTBytomas cuna. Bropoit

18 3akoH HproToHna. Macca

19 B3aumoneiictue ten. Tperuil 3aKkoH
Hrrotona

20 [Ipunnun cynepno3uiuu cui. Pemienue
3a/1a4 Ha MpUMEeHeHne 3aKk0HOoB HproToHa
3aK0H BCEMHUPHOTO TATOTCHHUS.

21 DKBUBAJICHTHOCTh IPABUTAIIMOHHON U
MHEPTHOU MaccChl

99 Cuna TsbKeCTH M yCKOpeHHe CBOOOHOTO
nageHus
JIBrokeHHe HEOSCHBIX TE U X

23 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMHUECKasi CKOpocTh. 3akoHbl Kemuepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupona u BUIBI cun

25 TpeHus. JIBUKEHUE B KUAKOCTH U Ta3e C
Y4ETOM CHUJIbI COIPOTUBIIEHUSI CPEIBI

26 Hasnenue. 'mapocratnyeckoe JaBjIeHHE.
Cuna Apxumena
AOCOFOTHO TBEPJIOE TEJIO.

27 [TocTymarensHOE U BpaliaTeIbHOE
JIBIKEHUE TBEPJIOTO Tella

98 MOMEHT CUJIBI OTHOCUTEILHO OCH
BpanieHus. [1nedo cumnbl

29 CroxeHue cuil, MPUIOKEHHBIX K TBEPIOMY

teny. LleHTp TsxecT Tena. Y cinoBus




paBHOBECHS TBEPAOTO Teia. Buasl
paBHOBECUS

30

31

Pemenue 3amau

KoHnTtponbhas padota mo teme "J{uHamuka.
Cratuka TBepaoro rena"

32

HNMnynbec MmaTepualbHOW TOUYKH, CUCTEMBI
MaTepualbHbIX ToYeK. LleHTp Mace
CHUCTEMBI MaTepUANIbHBIX TOUEK. Teopema o
JBUKCHUM LIEHTPA Macc

33

NmMnynbe cuiibl 1 M13MEHEHUE UMITYIIbCa
Tema. 3aKOH COXPaHEHUsI UMITYJIbCa.
PeakTnBHOE OBMKEHIE

34

35

MoMeHT uMITylibca MaTepruaIbHOU TOUKH.
IIpencraBinenue 0 COXpaHEHUM MOMEHTA
I/IMHYJ'II)CQ, B HeHTpaJ'IBHBIX IT10JISIX

Pemenue 3amau

36

Pabora cuibl Ha MaJIOM U Ha KOHEYHOM
nepemerieHnu. ['papuueckoe
MIpe/ICTaBJICHHE padOTHI CHUIIbL. MOIIIHOCTH
CHJIBI

37

Kunernueckas sneprus. Teopema 00
M3MEHEHUU KHHETUYECKON IHEPTHH
MaTepHaIbHON TOUKH

38

39

[ToreHnnanbHbIE U HENOTEHIIUAIBHBIE
cuibl. [loteHnmansHas sHeprusa. Bropas
KOCMHUYECKasi CKOPOCTh

TpeTLH KOCMHUYCCKasA CKOPOCTh. CBs3b
pa6OTI>I HCIIOTCHIMAJIBHBIX CHJII C




W3MEHCHHEM MEXaHHMISCKOM SHCPTHUU
CHCTEMBI Tel. 3aKOH COXpaHECHUA
MEXaHUYEeCKOMH OHEPIrun

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

40 YpaBHeHnue bepHyum U1 uacanIbHON
KUJKOCTH

A1 KonTponbhas pabota no teme "3aKOHBI
COXpaHEHHUs B MeXaHHKe"
Pa3BuTHe npeacraBneHuit o mpupoe

42 teroThl. OcHOBHBIE nonoxenuss MKT.
HMuddysus. bpoyHoBCcKkoe IBUKEHHE
Crpoenne ra3000pa3HbIX, )KUJIKUX U

43 TBEPABIX TeJ. XapaKkTep ABUKECHUS U
B3aUMO/ICHCTBUS YaCTHI] BEIIECTBA
Macca u pazMepsl MOJIEKYIT (aTOMOB).

44 KommuaectBo BemtecTBa. IlocTostHHAs
ABoraapo

45 Temneparypa. TemnoBoe paBHOBecHE.
[lIkana [enbcust

46 Pemenue 3amau

47 HNneanpuenii ra3. I'a30BbIe 3aKOHBI

48 VYpasuenue Menneneesa-Knaneiipona.
Pemenue 3anau

49 AOcomroTHas TeMIiepaTypa. 3aKoH
HanproHna

50 M3onporneccel B UaeanbHOM ras3e ¢
MMOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA

51 I'paduueckoe npencraBieHue




U30TIPOLIECCOB: U30TEpPMa, U30X0pa,
n3zobapa

52
53

OcHoBHoe ypaBHenne MKT

Pentenue 3anau

54

CBs13b a0COTIOTHOI TeMmepaTypbl
TEPMOJMHAMHYECKON CUCTEMBI CO CpEIHEN
KMHETUYECKOM dHEpruey moCcTynaTeaIbHOro
TEIUIOBOTO IBM)KEHUS €€ YacTHL]

55

56

OO0001IeHHE U CUCTEMATU3ALIUS 3HAHUM 110
teme "OcuoBet MKT"

KonTponbhas pabota no teme "OCHOBBI
MKT"

57

58

TepmoauHaMudeckas cucreMa. 3ailaHue
BHEIIHUX ycinoBul s T/ cuctemel.
Bremnue v BHyTpeHHUE ITapaMETPBI.
ITapamerps! T/I cucTeMbl Kak CpeIHUE
3HAYCHUS BEINYMH, ONUCHIBAIOLINX €€ Ha
MUKPOCKOIIMYECKOM YPOBHE

Hynesoe Hauano TepMOgUHAMUKH.

Camonpoun3sBodnbHas penakcanus TJ]
CHCTEMBI K TEIJIOBOMY PAaBHOBECHIO

59

Moaens naeansHOTO rasa B
TepMO)II/IHaMI/IKe. YCJ'IOBI/ISI HpI/IMeHI/IMOCTI/I
3TOH MOJIENIN

60

61

VYpaBuenue Menaeneesa-Knaneiipona u
BBIPAKEHHE 11 BHYTPEHHEN SHEPrUu
Bripaxenue a1 BHyTpEeHHEN SHEPTUU
OJHOATOMHOI'O HJICaJIbHOIO rasa.




KBazucraruueckue u HeCTaTUUCCKHE
IIPONLECChI

62

63

64

OnemenTapHas paboTa B TEpMOIMHAMHUKE.
Beruncnenue paboTsl 1o rpaduky mpoiecca
Ha pV-auarpamme

Temonepenaya Kak crnoco0 U3MEHEHUs
BHyTpeHHel sueprun T/l cuctemsl 6e3
coBepIIeHHs paboThI

KOHBGKHI/ISI, TCILIOIIPOBOAHOCTD,
H3JTYy4YCHUC

65

KommaectBo Teninorel. TemroéMKOCTE Tea.
VY enpHas U MOJISIpHAs TEIIOEMKOCTH
BEIECTBA. Y JIeJIbHAS TEIJIOTA CTOPAHUS
TOILIMBA

66

67

68

Pacuér konmuyecTBa TEIUIOTHI IPH
TerIonepeiaye

[TonsiTre 06 agnabaTHOM Mpoiiecce.
IlepBblii 3aKOH TEPMOJIMHAMUKHU
KonunuectBo TennoTel u paboTa Kak Mepbl

U3MEHEHUS BHYTpeHHEN dHepruu T/1
CUCTEMBI

69

Bropoii 3akoH TepMOAMHAMUKH JJTsI
PaBHOBECHBIX U HEPABHOBECHBIX
nporieccoB. HeoGpaTuMocTh MpUPOAHBIX
IIPOLIECCOB

70

71

[TpuHIMIIBI AEHCTBUS TEMJIOBBIX MAIIWH.
KII

MaxkcumansHoe 3HaueHue KITM, I{ukn




Kapno

72

73

Penrenue 3anau

DKOJIOTUYECKHUE ACIIEKTHI UCIIOIB30BAHMS
TEIJIOBBIX ABUrareieii. TemioBoe
3arpsi3HECHUE OKPYKAIOIIEH CpeIbl

74

75

76

Pemenue 3amau

O00011IeHNE U CUCTEMATU3AaIUs 3HAHUH 110
teme "Tepmonunamuka. TemnnoBbie
MaIIuHe!"

KoHTpoinbHas pabora 1o Teme
"Tepmoaunamuka. TernnoBbie MaluHb!"

77

[TapooOpa3zoBanue u KOHICHCALIMSL.
Hcnapenne n kunenue. Y nenpHas TEILIoTa
napooOpa3zoBaHus

78

HacplinieHHbIe 1 HEHACHIIIIEHHBIE MapHI.
KauecTBeHHas 3aBUCUMOCTB IUIOTHOCTH U
JIaBJICHUS HACBIIICHHOTO 11apa OT
TEMIIepaTypbl, UX HE3aBUCUMOCTb OT
00BEMa HACBIIIIEHHOTO Mapa. 3aBUCUMOCTb
TEMIIEPATYPHI KUIIEHUS OT JAABJICHUS B
KUAKOCTU

79

BnaxxnocTs Bo3yxa. AGComOTHAS U
OTHOCUTCJIbHAA BJIAKHOCTDH

80

81

Pemenue 3amau

TBépnoe Teno. Kpucramnmueckne n
amopdHbIe Tena. AHU30TPONHS CBOMCTB
KpHUCTAJIJIOB

82

[InaBnenue u KpucTauM3auus. Y geiabHas




TeruioTa riasienus. Cyonumanus

83

84

85

Hedbopmaruu TBEpAOTO Tena. PacTskenue
u cxarue. Casur. Moayne FOnra. [Ipegen
ynpyrux aedopmaruii

TermoBoe pacimpeHue XKUAKOCTEN U
TBEPABIX Tel. AHFAPMOHHU3M TEIIOBBIX
KoJIe0aHUI YacTHIl BEIIeCTBa

[TpeoOpa3zoBanue 3HEprun B PazoBbIX
nepexoiax

86
87

YpaBHeHUE TEIIOBOTO OanaHca

Pemenue 3amau

88

IToBepxHocTHOE HaTsKeHHE. KanmsspHbie
aBJieHUd. /laBieHne noa UCKpUBIEHHON
MOBEPXHOCTHIO XKUAKOCTH. Dopmyna
Jlannaca

89

90

91

92

O0001eHre U cCUCTEMAaTU3ALNS 3HAHUI 110
TeMe "ArperaTHble COCTOSTHUS BEIIECTBA.
®da3oBbIe IEPEXObI"

KonrtponbHas padora no reme "ArperaTHbie
coctosiHus BenecTBa. Da3oBbie epexoas”

DneKTpu3anus Tei U e€ MposiBICHUSL.
DnekTpuueckuii 3apsia. [[Ba Buna
ANEKTPUUECKUX 3apsiaoB. [IpoBoaHMKH,
JUADJIEKTPUKH U MOJYIIPOBOJHUKHU

DJIEMEHTApHBIN JIEKTPUUECKHM 3apsi.
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

93

B3anmoperictere 3apsoB. ToueuHsle
3apsiabl. 3akoH Kynona




94 Perenne 3agau

95 Onektpuueckoe noiie. Ero neiicteue Ha
ANEKTPUUECKUE 3aPS/IbI

Hanpspk€HHOCTD 31EKTPUYECKOTO TOJTSL.
96 [TpoOHebIi 3aps. JInHuKM HaNPSHKEHHOCTH
aNeKTpudecKoro nois. OqHopoIHOe

JJIEKTPUYECKOE T10JIC
[ToTeHIHATBLHOCTD IEKTPOCTATUYCCKOTO

97 moJyist. Pa3HOCTh IMOTEHIINAJIOB U
HaIPsDKEHUE

[TorennumanbHas 3HEpTUs 3apsaa B
98 AJIEKTPOCTaTUYECKOM TMosie. [ToreHmman
JIEKTPOCTATUIECKOTO TIOJIS

CBs13b HaPSKEHHOCTH MOJISL U Pa3HOCTH
99 MOTEHIIUAJIOB JUTS AJICKTPOCTATHYECKOTO
0JIst

[TpyHIMI CyNIEpIIO3UIINH IIEKTPUUECKUX

100 .
noJsen

101 Pemenue 3amau

102 ITone Toueunoro 3apsiaa. [lone paBHOMEpHO
3apsKeHHOU cdepbl

[Tone paBHOMEPHO 3apsKEHHOTO 10 00BEMY
103 mapa. [lone paBHOMEpHO 3apsyKEHHOU
0ECKOHEUHO! TIOCKOCTH

104 [TpoBOAHMKH B 3JIEKTPOCTATHYECKOM TOJIE.
VYcnosue paBHOBECHS 3aps 0B

105 JIMPneKTpUKY 1 OIyIPOBOIHUKH B
3JIEKTPOCTATHYECKOM I10J1€




Konpnencarop. D1neKTpoéMKOCTh

106 KOHJIEHCATOPa. DIIEKTPOEMKOCTD INTIOCKOTO
KOHJICHCATOpa

107 [TapannenbHoe coeMHEHNE KOHAEHCATOPOB

108 [TocnenoBarenbHOE COETUHEHUE
KOHJICHCATOPOB

109 DHeprus 3apsKEeHHOr0 KOHIEHCAaTopa

110 Pemenue 3amay

111 JIBr>KeHuMe 3apsiKEHHOW YaCTHULIbI B
OJIHOPOJHOM JJIEKTPUYECKOM T0JIe

112 Pemrenue 3amau

113 O06o01IeHre U cucTeMaTu3alys 3HaHU| 1o
teMe "DnekTpuyeckoe nose"

114 KontponbHas padoTa o Teme
"DnexkTpuueckoe mnosie"
Cuia Toka. [TocTosiHHBIN TOK. Y CIOBHS

115 CyILIECTBOBAHUS ITOCTOSTHHOTO
AIEKTPUIYECKOTO TOKA

116 Hcrtounuku Toka. Hanpspkenne u 31C

117 3akon OMa 11 y9acTKa IEeTH.
DIIEKTPUYECKOE CONIPOTHUBIICHHE
3aBUCUMOCTh COMPOTUBIIEHUSI OHOPOJIHOTO

118 MPOBOJHUKA OT €T0 JUIMHBI U TUIOMIAIHA
MOTIEPEYHOTO CEUCHUS

119 VY enpHOE CONMPOTUBIICHUE BEIIECTBA.
Pemenue 3anau

120 [TocnenoBarenbHOE, MapaieIbHOE,

CMCHIAHHOC COCANMHCHUC IMTPOBOAHHUKOB




Pacuér pa3BeTBIIEHHBIX JIEKTPUUECKUX

121 1
nenei. [IpaBuna Kupxroga

122 Pemenne 3amau 1

123 PaboTa snekrpruyeckoro Toka. 3aKoH 1
Hoxoyns —Jlenua

124 Pemenne 3amau 1
MOITHOCTP JEKTPUUYECKOTO TOKA.

125 TemnoBast MOIIIHOCTB, BbIAEIIEMas Ha 1
pe3ucrope

126 Pemenue 3amay 1

127 OJ1C u BHyTpEeHHEE CONTPOTUBIICHHE 1
HMCTOYHHKA TOKA

128 3akon OMa 715 TOJTHOM (3aMKHYTOM) 1
AIEKTPUUYECKOM 11eTn

129 Pemenne 3amau 1

130 MoOIHOCTh UCTOYHHKA TOKA 1

131 KopoTkoe 3ambIkaHue 1

132 KonpneHncarop B 11enu NocTOSIHHOTO TOKa 1

133 Pemenue 3amau 1

134 Pemenne 3amau nmo teme "IlocTOSTHHBIH 1
3IIEKTPUYECKUM TOK"

135 Pemenne 3amag no teme "IlocTosTHHBIN 1
ANEKTPUUECKUI TOK"

136 Pemenne 3amau nmo teme "IlocTOSTHHBIH 1
ANEKTPUUECKUI TOK"

137 O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110 1

teme "TloCTOSIHHBIN AIEeKTPUUECKUNA TOK"




138

KonTtponbHast pabora o Teme
"I[TocTOAHHBIN NEKTPUUECKUN TOK"

139

140

141

DeKTpuvecKas IpOBOJUMOCTD Pa3InYHBIX
BEIIECTB. DIEKTPUYECKHI TOK B METaJlIaX. 1
CBepxnpoBOAUMOCTb

DJIEKTPUUYECKUH TOK B paCTBOpaxX U
paciuiaBax 3Je€KTpoIUTOB. 3akoHbl Dapajnes 1
JUISL 3JIEKTPOIIN3a

DneKTpuueckuil Tok B razax. [lnasma 1

142

143

DNEKTPUUECKUH TOK B BaKyyMe.
Baxyymubie ipr0Oopbl

BHGKTpI/I‘IeCKI/Iﬁ TOK B IIOJIYIIPOBOAHHUKAX

144

145

[HonynpoBoaHKUKOBBIE TPUOOPHI

Du3HUeCKU IPAKTUKYM I10 TEME
"M3MepeHune cuiibl TOKa U HAMPSKEHUS B
L[ENH MOCTOSIHHOTO TOKa MPHU MOMOILU
AQHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIBHBIX
npuOopoB" uiaKn "3HaKOMCTBO ¢ IUPPOBOI
naboparopueit o pusuke. [Ipumepst
U3MepeHus: PU3NUECKUX BETMYUH MIPU
MOMOIIY KOMITBIOTEPHBIX AATYUKOB"

146

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3yueHne HepaBHOMEPHOTO IBKEHUS C
LIEJIBbIO OIIPENIETICHNSI MTHOBEHHOMN
ckopoctH"

147

Pu3NYecKuil TPAKTUKYM I10 TEME
"U3mepeHue yCKOpeHuUs Mpu 1
IPSIMOJIMHEMHOM PaBHOYCKOPEHHOM




IBIOKEHUH 110 HAKJIOHHOM IJIOCKOCTH" WiIH
"UccnenoBanve 3aBUCUMOCTH ITYTH OT
BpEMEHH ITPU PaBHOYCKOPEHHOM
nBMxeHun"

148

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue yckopeHHus cBOOOIHOTO
najgenus” win "M3ydeHue qBUKEHUS Tena,
OpOIIEHHOTO TOPU30HTATIBHO"

149

Pu3n4eCcKuil NPaAKTUKYM 110 TEME
"N3yuenune qBUKEHUS TeJa IO OKPY>KHOCTU
C IIOCTOSIHHOM IO MOJ1YJIIO CKOPOCTBhIO" MIIn
"HccnenoBanue 3aBUCUMOCTH ITEPHO/IA
oOpaleHnss KOHUYECKOI0 MasiTHUKA OT €ro
napameTpoB"

150

151

Pu3nYecKuil IPAKTUKYM 110 TEME
"N3mMepeHne paBHOAECHCTBYIOIIEH CHUITBI
IpHY ABMKEHUH OpycKa Mo HaKJIOHHON
wiockocTn" wi "lIpoBepka runoressl o
HE3aBUCHMOCTH BPEMEHHU JIBUKEHUS OpycKa
10 HaKJIOHHOM TUIOCKOCTH Ha 3aJJaHHOE
paccTosiHue OT ero Macchl”

Pu3nYeCKUui IPAKTUKYM 110 TEME
"HUccnenoBaHue 3aBUCHMOCTH CHUI
YIPYTOCTH, BOSHUKAIOUIMX B IPYKUHE U
pe3MHOBOM 00pasiie, oT ux aedopmaru”
niy "3ydeHne NBUKEHUs CUCTEMBI TE,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON Yepe3
n€rkuit 010K"

152

Pu3n4eCcKuil IPAKTUKYM 110 TEME




153

"N3mepenue korpuIenTa TpeHus no
BEJIMYMHE YIJI0BOTO Ko duiimenrta
3aucuMocT FTp(N)" wim "HccnenoBanue
JBUXKEHHS OpyCKa M0 HaKJIOHHOU
IUIOCKOCTH C MIEPEMEHHBIM K03 PUIIieHTOM
TpeHust" win "M3yuenue ABMKEHUS Ipy3a
Ha BaJly C TpeHHEM"

Ou3nyecKuil MPakTUKYM 0 TEME
"UccnenoBanue ycnoBUil paBHOBECHUS
TBEP/OrO Tella, HMEIOIIETO OCh BpaleHus "
win "KoHCcTpynpoBaHue KPOHIITEHHOB U
pacuér cun ynpyroctu" wnu "M3yuenue
YCTOMYMBOCTU TBEPIOTO TEJIA, UMEIOIIETO
TJI0IAJh OTIOPHI"

154

155

Du3nYeCKU IPAKTUKYM I10 TEME
"N3MepeHne UMItysibca Tena mno
TopMo3HOMY TIyTH" iy "V3Mepenue cuibl
TATH, CKOPOCTU MOJIEIIH JIEKTPOMOOWIIS U
MOIIIHOCTH cuiibl TAru" win "CpaBHEeHHE
WU3MEHEHHUsS UMITyJIbCa TeJla C UMITYJIbCOM
cuibl" nin "HccnenoBaHue coxpaHeHUs
UMITyJIbCa IPU YIIPYyroM B3auMoaencTaun"
wim "M3MepeHre KHHETUYECKOW SHEPTrun
T€Ja 10 TOPMO3HOMY ITyTH"

Pu3nUecKuil IPAKTUKYM 110 TEME
"N3y4eHne n30TEpMUUYECKOTO MpoIiecca
(peKOMEHJ0BaHO UCMOIb30BAHUE
udpoBoii taboparopun)" unn "MU3yuenue
M30X0pHOTO npouecca" unu "N3yuenne




n3o0apHoro npomecca" unu "[IpoBepka
ypaBHEHUS COCTOSIHUSA"

156

157

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue yaenbHol TenaoéMKocTu" i
"UccnenoBanue mpoliecca OCThIBaHUS
Bemiecta" unu "MccnenoBanue
aguadatHoro nporecca” win "M3ydeHue
B3aMMOCBSI3H SHEPTUU MEXMOJIEKYISIPHOTO
B3aMMOJICHCTBHS U TEMIIEPATYPHI KUTICHUS
JKAOKOCTER"

Pu3n4ecKuil NPAKTUKYM 110 TEME
"N3yueHne 3aKkOHOMEPHOCTEN UCTIapeHUs
x)uakocren" win "M3mepenue yaenbHOU
TEIJIOTHI IJIaBJIeHus Jbaa" win "M3yuenue
CBOMCTB HACBHIIIEHHBIX MApOB" MU
"N3mepeHne abCOMOTHOM BIaXXHOCTU
BO3JlyXa U OIIEHKA MacChl TTapOB B
nomenieHnn". 3mepenne kodgpuimerta

MMOBEPXHOCTHOT'O HATSAXKCHUA

158

159

Pu3nUeCKU IPAKTUKYM I10 TEME
"HaGnronenue npeBpaiieHus SJHepruu
3apsKEHHOT0 KOHAEHCATOpa B YHEPTHIO
n3nydeHus ceeroguona’ win "M3yduenue
MPOTEKAHUA TOKA B LIETH, COJEPKAIIEH
KoHAeHcarop' uin "Pacnipenenenue
Pa3HOCTH NMOTEHIIANIOB (HANpPSHKEHUs) MIPH
MOCJIEI0BATEILHOM COEINHEHUU
KOHJIEHCAaTOpoB"

DuU3nYeCKui MPAKTUKYM 110 TEME




160

161

162

"UccnenoBaHue CMEIIAHHOTO COCIMHCHMS
pesuctopoB” win "M3MepeHue yienbHOro
COTPOTHUBIICHHUS MPOBOJHUKOB" WIIH
"UccnemoBanue 3aBUCUMOCTH CHIIBI TOKA OT
HaIPSKEHUS JUTsI JIaMIThl HaKaJTuBaHUs"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"Habnronenue aiekTpoiaunsa’ wim
"N3mepenue 3apsiia OJHOBAJIEHTHOTO HOHA"
nnu "UcciaenoBanue 3aBUCUMOCTU
COIIPOTHUBIICHUS TEPMOPE3UCTOPA OT
temneparypbl” win "CHATHE BOJIBT-
aMIIEPHOI XapaKTepUCTUKU quoja"

PesepBusiit ypok. O60011eHNE U
CUCTEeMaTH3allKsl 3HAaHHUH 110 TeMe
"Kunematuka"

Peseprubiit ypok. O60011eHIE U

CHUCTeMaTH3allMsl 3HaHUH 10 TEME
"Inaamuka"

163

Peseprubiit ypok. O60011eHIE U
cucreMarusanusa 3Hagui mo teme "Crartuka
TBep0ro Tena'

164

165

166

Peseprubrit ypok. O6001eHIE U
cHUCTeMaTU3alus 3HaHUI M0 Teme ""3aKOHbI
COXpaHEHHUs B MEXaHUKE"

PesepBHrlit ypok. O6001IeHHE U
cucTeMarusalusa 3HaHui 1Mo Teme "OCHOBEI
MOJIEKYJIIPHO-KHHETUYECKON TeopHun"

PesepBHsiit ypok. O600ICHHE U
cucreMatTu3sanus 3HAHUH 110 TEME




"Tepmonunamuka. TeniaoBbie MalIuHbI"

167

168

169

PesepBHbIil ypok. O0001ICHHE 1
CUCTEMAaTH3alMsl 3HaHUM 110 TeMe
"ArperaTHble COCTOSIHUSI BELLIECTBA.
®dazoBble Iepexon"

PesepBHbIil ypok. O0001ICHNE U
CUCTEeMaTH3allMsl 3HAaHHUH 110 TeMe
"DnekTpuueckoe mnosie"

PesepBusiit ypok. O60011eHNE U
CUCTEeMaTH3allMsl 3HAaHHUH 110 TeMe
"[TocTOAHHBIN NEKTPUUECKUN TOK"

170

PesepBHeIit ypok. O600IICHHE 1
cucreMarus3anys 3Hagui mo reme "Toku B
pa3nuMyHbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

170

16




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne aTa udposbie
n/n Tema ypoka Bcero Konrpoabueie  Ipaxrueckue fI[Sy‘IEHPIH :)Iﬁl?aiosaTeanble
padoThI padoTshI pecypen
BzaumMoneiicTBre NOCTOSHHBIX MArHUTOB U
1 MIPOBOJIHUKOB C TOKOM. MarHuTHOE ToJIe. 1
I'mnote3a Ammepa
BexTop marauTtHOM nnaykiuu. [Tpunimn
2 CYINEpHO3UINH MarHUTHBIX Moyiel. JIunun 1
MarHUTHON UHIIYKIIUU
3 MarauTHOE 1oJIe MPOBOJHUKA C TOKOM. 1
OmneIT DpcTena
4 Cwita Amriepa, e€ HanpaBJICHUE U MOJTYJIb
5 Pemenne 3amau
6 [IpumeHenue 3akoHa AMIiepa. 1
DIIEKTPOU3MEPUTEIILHBIE TTPHOOPHI
Cuna JlopeHiia, e€ HampaBlieHHUE U MOIYJIb.
7 JBrKeHue 3apsyKeHHOW YacTHIbI B 1
OJIHOPOJHOM MarHUTHOM II0JIe
Pemenue 3amau 1
9 Pa6ora cuel Jlopenria
10 Pemenue 3amau 1
11 MarsauTHoOE 110JI€ B BEILIECTBE. 1
deppoMarHeTHKH, Imapa- U JuaMarHeTHKN
12 OcHoBHBIE CBOIiCTBA (heppOMarHeTHKOB. 1

[Ipumenenue peppoMarHeTHKOB




13

Pemenue 3agaq mo reme "Marautaoe mose"

14 Pemenue 3amay o reme "Marautsoe moJie"”

15 SIBiCHHE IEKTPOMArHUTHOW WHTYKIIHH.
IToTok BEeKTOpa MArHUTHON MHIYKIIUHA

16 OC unaykmu

17 3aKOH 3JIEKTPOMarHuTHON MHIYKIIMU
®apanes

18 Buxpesoe anexrpuueckoe nose. Toku Dyko

19 O/C uHAYKIMH B TBUKYITUXCSI
MIPOBOJTHUKAX

20 Pemenue 3amay

21 [IpaBuino Jlenua

99 WuayktuBHOCTH. KaTyika HHAYKTUBHOCTH
B IIEIU ITIOCTOSIHHOTO TOKA

93 SBnenue camounaykiuu. 3/C
CaMOWHTyKITUT

24 DHeprus MarHUTHOTO TIOJISl KaTyIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

25 Pemenue 3amau

26 O0001eHne 1 cucTeMaTU3aIis 3HAHUI 110
TeMe "DnekTpoarnHamMuKa"

97 KonTpomnpHas pabota mo Teme
"OnexrpoauHamuka"

28 Konebarenpnas cucrema. CBoOOIHBIE
konebanus. 'apMoHndeckue KoneOaHus

29 Kunematndueckoe U TUHAMUYECKOE

OITMCaHKE KOJIeOaTEIbHBIX ,I[BI/I}KCHI/If/'I




DHepreTuyeckoe onucanue. Beios
JUHAMHUYECKOTO OIMMHMCAHUS TAPMOHHYCCKUX

30 KoJie0aHUM U3 UX SHEPTreTHUECKOTro U
KMHEMaTU4YeCKOT0 OMUCAHUS

31 Awmmuiutyna u ¢daza xonedanuit
[Tepuon n yactora konebanuii. [lepros
MaJIbIX CBOOOIHBIX KOJICOaHUN

32 MaTeMaTtuyeckoro MastTHuka. [lepuon
CBOOOTHBIX KOJIEOAHHI MIPYKUHHOTO
MasiTHUKA

33 3aryxaromue Konebanus. BelHyx1eHHbIC
kosebanus. Pezonanc

34 ABTOKOJIC0aHUS

35 Penrenne 3amau

36 VYpok-koHpepeHuus "MexaHuueckne
KoJie0aHusl B My3bIKalIbHBIX HHCTPYMEHTax"

37 0O00011eHre U cCUCTEMAaTU3ALMS 3HAHUI 110
teMe "MexaHnndeckue Konebanus"

38 DNEeKTPOMAarHUTHBIE KOJIeOaHMUs.
KonebarenbHblit KOHTYD
®opmyna Tomcona. CBsi3b aMIUTUTYIbI

39 3apsia KOHJIEHCATOpa ¢ aMIUTUTYAON CHIIbI
TOKa B KOJIeOaTeTbHOM KOHTYpe

40 3aKOH COXpaHCHHSI SHEPTUHU B UACATLHOM
K0J1e0aTeIbHOM KOHTYpE
3aryxaroiue JIeKTPOMarHuTHbIS

41 Kosie0aHusl. BeIHyX/1eHHBIE

OJICKTPOMAardauTHBIC KoJIeOaHHs




Ilepemennsblii TOK. Pe3ucTop u KOHAEHCATOP

42 B 1IENI1 IEPEMEHHOT0 TOKa

43 Karymika HHIyKTUBHOCTH B IIeTIN
NEPEMEHHOTO TOKa

44 3akon Oma 1Sl JICKTPUYECKOM e
IEPEMEHHOr0 TOKa
MoniHOCTh IEPEMEHHOI0 TOKA.

45 AMIUIUTYIHOE U JIeHCTBYIOIIIEE 3HAUCHHE
CHJIBI TOKA U HaNpsKEHUS

46 Pe3onanc B aneKTpuyecKoi menu

47 Pemenue 3amay
WneanbHbIi TpanchopmaTop.

48 [IpousBoacTBO, epeaaya u norpedieHne
ANEKTPUYECKON SHEPTUU
DKOJIOTHYECKHE PUCKH TIPU TIPOU3BOJICTBE

49 ANIeKTpOodHEepTruu. KynbTypa HCronb30BaHMs
AIIEKTPOIHEPTUH B TIOBCETHEBHON YKU3HU

50 Pemenue 3amau

51 Pemenue 3agau

59 O06o0011eHNe U cUCTeMaTU3alMsl 3HaHUH 110
Teme "DJeKTpOMarHuTHbIE KojeOaHus"

53 MexaHnuueckre BOJIHBI. XapaKTePUCTUKU
MEXaHUYECKUX BOJIH

54 CBolicTBa MEXaHUYECKUX BOJIH

55 3ByK. XapaKkTEpUCTUKH 3ByKa

56 Wndpa3syk u yabTpassyk. lllymosoe

3arpsi3HEHUE OKPYKAIOIIEH CpeIbl




S7

Pemenue 3amau

58

59

:‘)J'IGKTpOMaFHI/ITHI)IC BOJIHBI. HSJ’Iy‘ICHI/IC
9JICKTPOMArHuTHBIX BOJIH

9Hepm;1 OJICKTPOMAarduTHBIX BOJIH.
CBolicTBa OJICKTPOMAarduTHBIX BOJIH

60

[IIxana 31€KTPOMarHUTHBIX BOJIH.
[IpumeHeHue 31eKTpOMarHuTHBIX BOJIH B
TEXHHKE U ObITY

61

62

63

[IpuHUIUIIBI PaIUOCBSI3U U TEICBUACHUSI.
Panuonokarus. DneKTpOMarHuTHOE
3arps3HEHUE OKPYXKAIOIIEH CpeIbl
KoHnTtposbHas padora o teme "Konebanus
Y BOJIHBI"

Caer. 3aKOH MPSIMOJIUHENHOTO
pacrpocTpaHeHUs CBETa

64

65

66

67

Pemenue 3a1ay Ha mpuMEHEHHE 3aKOHA
HPSIMOJIMHEHHOTO paclpoCTpaHEHUsI CBETa

Otpaxenue csera. [lnockoe 3epkaino.
Ccepuueckoe 3epkaino

[Ipenomnenue cBeta. AGCONIOTHBIN U
OTHOCHUTEJIbHBIN MOKA3aTeb MPEIOMIICHUSI.
[TonHOE BHYTpEHHEE OTpaKEHUE.
[IpenenbHbIN yroa NOJTHOTO BHYTPEHHETO
OTpaXKE€HUs

Pemenne 3a1a4 Ha IPUMEHCHUC 3aKOHOB
OTPAXKCHUSA U ITPECIIOMJICHUA CBCTA

68

Xon ydeit B mpusMe. Jlucnepceust cBera.
CnoxHbIl cocTaB Oeroro ceera. L{per




JInn3bl. @OKyCHOE PacCTOSIHUE U

69 ONTHUYECKAs CUJIA JTUH3BI

70 [TocTpoenre n300pakeHUH B IMH3AX U UX
cUCTEMax. Y BEJIMYCHUE JINH3BI
Pemenue 3a1a4 Ha mocTpoeHue

71 M300paKeHHH, MMOJTy4aeMbIX C IIOMOIIBIO
JIVH3

72 ['ma3 kak onTuyeckas cucrema

73 Pemenue 3amau. [Ipenens MpUMEHUMOCTH
r€OMETPUYECKON ONTUKHU

74 CkopocThb cBeTa U METO/IbI €€ U3MEPEHUs

75 Hucnepcus ceera

76 HNHuTtepdepenius ceera

o KorepenTHble HCTOUHUKH. Y CIIOBUSA
HAOJI0ICHUST MAKCUMYMOB 1 MUHUMYMOB

78 Pemenue 3amau

79 [TpumeneHne uHTEpHEpEeHINN

80 Hudpakmus ceeTa

81 JudpakunonHas pemeérka. Y cioBue
HAOII0/IEHUS TTIABHBIX MAKCUMYMOB

82 Pemenne 3amay

83 [TonepeyHOCTH CBETOBBIX BOJH.
[Monspuzanus cBera

84 Pemenne 3amay

85 CBeToBbI€ BJICHUS B IPUPOJIE

86 O06o0011eHNe U cUCTeMaTH3alMs 3HAHUH 110

Teme "OnTuka"




87 KontponbsHas padora no tTeme «OnTuKa 1
["paHuIBl TPUMEHUMOCTH KJIACCUYECKOU

88 MEXaHUKH. 3aKOHBI SJIEKTPOJUHAMUKA U 1
HPUHIUI OTHOCUTEIBHOCTH

89 [ToctynaTel cnenuaibHON TEOPUH 1
OTHOCUTEJIbHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOW NHTEPBAIL.
[Tpeo6pazoBanus Jlopenma. YcinoBue

90 NPUYUHHOCTU. OTHOCUTENBHOCTD 1
OJIHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHU U
COKpaIlleHUE JITTHHBI

01 DHeprusi U UMITYIIbC PEISTUBUCTCKOM 1
YaCTHUILIbI

92 CBsI3b MacCCBhI C SHEPTHEN U HMITYJIECOM 1
PENATUBUCTCKON YaCTHIIBL. DHEPTHS TTOKOSI

93 PaBHOBeCHOE TemI0BOE U3NTyUYEHHE 1

94 3akoH cMereHus Buaa 1

95 I'unore3a M. [1nanka o kBanTax. @OTOHBI 1

96 DHeprusi 1 UMITYIIbC POTOHA 1

97 ®otoadppext. Onbitel A. I'. CTonerosa. 1
3akoHsb!l poTodddexra

08 VYpaBHenue DifHmTelHa 11 GoTodPdeKTa. 1
"Kpachas rpanuna” potorddexra

99 Hasnenue ceera. Onbitel [1. H. JIeOeneBa

100 BonHoBbIe cBoiicTBa YacTHIL
Bounbl ne bpoinsa. [InuHa BosHBI 1

101 Bpoiinst u pazmepsl 007aCTH JIOKATA3AITUN 1

JBIDKYIICHCS YaCTUIIBI




102

KopmyckynsipHO-BOIHOBOM yaIn3M

103 Judpakius 3JIeKTpOHOB Ha KpUCTaLIax
Crnenuduka u3mMepeHnid B MUKPOMHUPE.

104 CoOoTHOIIICHHS HEOTIPEACIEHHOCTEN
I'eitzenbepra

105 Pemenue rpadudeckux 3agadq

106 Pemrenne pacy€THBIX 3a1a4
KonTpompHas padora o Temam: "OCHOBBI

107 CTO", "KopryckyisspHO-BOJIHOBOI
ayanu3m"

108 OMBITHI 1O UCCIICIOBAHUIO CTPOCHUS aTOMA.
[Tnanerapuas mozxens aroma Pezepdopra

109 [Toctynater bopa

110 Buapl ciektpoB. CriekTp ypoBHEH SHEpruu
aToMa BOj0poja

111 CrioHTaHHOE U BBIHYKJIEHHOE U3ITyUYeHUE
cBeTa

112 Jlazep
Hyxiionnas mogens sinpa I'eiisenOepra-

113 WBanenko. 3apsi 1 MacCOBOE YHUCIIO sJpa.
N3otonsl. PagnoakTHBHOCTH
3aKoH panoaKkTUBHOTO pacnana. CBoHCTBa

114 MOHHM3UPYIOIIECTO H3TydeHHs. Biusaue
PaIMOAKTHBHOCTH HA KUBBIC OPTaHU3MBI.
Ho3nmerpus
DHeprus CBS3U HYKIOHOB B siape. S nepHbie

115 cuibl. Jledekt maccel siapa. SnepHbie

peakmuu. Snepasie peakTopsl. [IpoGiaemsr




YIIPaBJIAEMOr0 TEPMOSIIEPHOTO CUHTE3A.
DKOJIOrHYecKHe aCleKThl pa3BUTHUS SIIEPHOM
SHEpPreTUKU

116

Mertoabl perucTpalyu U UCCaeI0BAHUS
aJIEeMEHTapHbIX YacTull. OyH/1aMEeHTaJIbHbIC
B3aUMOJECUCTBUA. bapuOHbI, ME30HBI U
nentonsbl. [IpencraBnenune o CtanaapTHOM
Mojenu. KBapk-riitooHHas MOJAENb apOHOB

117

®usuka 3a npeaenamu CtannapTHOU
Mozenu. TémHas Marepus U TEMHas
sHeprus. EMUHCTBO pU3MUecKoi KapTHHBI
Mupa

118

119

120

121

Oranbl pa3BUTHS aCTPOHOMMHU. 3HAUECHUE
aCTPOHOMUHU

[TprMEeHUMOCTH 3aKOHOB (PU3UKHU IS
00BSCHEHUS PUPOJIBI KOCMUYECKHIX
00BEKTOB. MeTo/Ibl aCTPOHOMUYECKUX
HCCIeN0BaHuN

COBpeMeHHHe OIITHUYCCKHUEC TCIICCKOIIBI,
pPaanuoOTECICCKOIIbI, BHeaTMOC(bepHaSI
ACTPOHOMMUA

Bun 38é31H0T0 HEOa. Co3BE3 MU, APKHE
3BE3/1BI, IUTAHETHI, UX BUAUMOE IBHKEHUE

122

123

Comreunas cucrema. Comaie. ConmHeuHast
aKTUBHOCTh. McTounuk sHeprun ConHua u
3BE3

3BE3/1bI, UX OCHOBHBIE XapPAKTEPUCTUKH.
Jnarpamma "cnekTpajbHbIN Ki1acc —




CBETUMOCTB"

124

125

3B€3I[LI TJIaBHOM IIOCICI0BAaTCIbHOCTHU

Buyrpennee ctpoenue 38é31. CoBpeMEHHbIE
IIPEJICTaBICHUS O IIPOUCXOKICHUU U
sposony ComHIa U 3BE€37. OTallbl )KU3HU
3BE3N

126

Mineunsiii [Iyte — Hama ['amaktuka. Tunel
rajlakTUK. YEpHbIe OBIPBI B SApax ralakTHK

127

128

129

Bcenennas. Pacimpenue Beenennoit. 3akon
Xab6ma. Teopust bonbiioro B3peIBa.
PenukroBoe uznyuenue

MacmrabHas ctpykTypa Beenennoii.
Meraranaktuka

Hepeménnsie mpobieMbl aCTpOHOMUHU

130

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"UccnemoBaHue MarHUTHOTO ITOJIS
MMOCTOSSHHBIX MarHUTOB' MJIN
"UccnenoBaHue CBOMCTB
deppomarneTnkoB" nin "HccnenoBanue
JENCTBUS TOCTOSIHHOTO MarHUTa Ha paMKYy C
TOKOM"

131

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3mepenue criibl Amnepa” nnm "M3ydenne
3aBUCUMOCTH CHJIbI AMIiepa OT CHJIbI TOKa"
wim "Onpenenenne MarHUTHOM MHYKIIUH
Ha OCHOBE U3MepeHus cuibl Ammnepa”

132

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"UccnenoBanue ABJICHUS




AJIEKTPOMArHUTHON MHIYKIMU'" WIIN
"OnpeneneHnue HHIYKIIMU BUXPEBOTO
MarHuTHOro 1moJjs"

133

Pu3n4eCcKul IPAKTUKYM 110 TEME
"UccnenoBanue siBIeHUS CaMOMHIYKIIUN"
i "COopKa MOJENN 3JEKTPOMArHUTHOTO
reseparopa"

134

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue neproia CBOOOTHBIX
KOJICOAHUN HUTSHOTO U TIPYKUHHOTO
MasiTHUKOB"

135

136

137

138

139

®dusnyeckuii MPaKTUKYM 110 TeMe
"IIpeoOpa3oBaHue FIHEPTUU B IPYKUHHOM
MasiTHUKE"

Du3HUeCKU IPAKTUKYM I10 TEME
"HccnenoBaHue NEPEMEHHOIO TOKA Yepe3
IIOCJIE0BATENBHO COCIUHEHHBIE
KOHJIEHCATOP, KaTYIIKY U PE3UCTOp" WiIH
"HUccnenoBanue paboThl HCTOUHUKOB CBETA
B LIENIU IEPEMEHHOT0 TOKa"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3yueHne nmapameTpoB 3BYKOBOM BOJIHBI'"

Pu3nUeCcKuil IPAKTUKYM 110 TEME
"M3MepeHue nokasaresns IpeaoMIIeHUs
crexsa" win "[lomyuenue nzoopaxeHus B
CUCTEME U3 IJIOCKOTO 3€pKajla v JIMH3bI"

Pu3NYecKuil TPAKTUKYM I10 TEME

"HccnemoBaHue 3aBUCUMOCTH (DOKYCHOTO
paccTosiHus OT BellecTBa (Ha mpuMmepe




JKuakux auH3)" unu "M3mepenue
(OKYCHOTO pacCTOSIHUS PACCEHBAIOIINX
uH3"

140

Pu3n4eCcKul IPAKTUKYM 110 TEME
"Habmonenue nudpakuuu, uHTEpHEepeHIIH
U ToJsipusanuu ceera'

141

dusnueckuil NpakKTUKYM 10 TeMe
"OnpeneneHyre UMIyJbCa U SHEPTUn
PENATUBUCTCKUX YacTHIl (110 GoTorpadusim
TPEKOB 3apsDKEHHBIX YaCTUI] B MArHUTHOM
nosie)"

142

dusnueckuil NpakKTUKYM 10 TEMe
"U3mepenue noctosHHoi [lnanka Ha
OCHOBe uccliefoBanus Gporoadpdexra" nim
"HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA
yepe3 CBETOAMOJ OT HaNpsKEHU "

143

144

145

Du3nUeCKu IPAKTUKYM I10 TEME
"UccnenoBanue ciekTpa pa3peskeHHOTO
aTOMapHOT0 BOAOPOJIa U U3MEPEHNE
noctostHHOM Punbepra”

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue painoakTUBHOTO (OHA C
WCIIOJIb30BaHUEM JO3UMETpA" Min
"N3yuenune moromenus 6eTa-4yacTuil
amomMuHuem"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HaGnaromeuus 38€34H0T0 HeOa
HEBOOPYXEHHBIM I'JIa30M C HCIIOJIb30BAaHUEM
KOMIIBIOTEPHBIX NTPUIOKEHUN [T




146

147

oTpeesieHuUs TIOJI0KEHUS HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3ausi CEeBEpHOTO MOMYIIaApHs U IPKUE
3BE31b6l" win "HalOmroneHus B TENECKOII
JlyHBI, TUTaHET, TYMAHHOCTEHN M 3BE3THBIX
CKOILJICHUI"

O00011eHNEe U cUCTEMAaTU3ALNS 3HAHUI.
Ponb ¢u3uku u acTpoHOMUU B
SKOHOMHYECKOH, TEXHOJIOTHYECKOH,
COITMAIBHOM M ATHYECKOH chepax
JIeSTEeIIbHOCTH YeJIOBEKa

O0o001IcHNE U CHCTEMATH3alIHs 3HAHUM.
Ponb 1 MecTo pu3MKM ¥ ACTPOHOMHH B
COBPEMEHHOM Hay4yHOU KapTUHE MUpa

148

149

0O0001IeHne U cUCTEMAaTH3aINS 3HAHUI.
Ponb pusnueckoit Teopun B pOpMUPOBAHUU
npeJcTaBiIeHuit 0 PU3NYECKO KapTHHE
MHpa, MECTO (PU3NYECKON KapTUHBI MHpa B
00111eM psAly COBPEMEHHBIX €CTECTBEHHO-
HaYYHBIX IPECTaBICHUN O IPUPOIE

0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
teme "Kunemaruka"

150

151

152

O0001eHne 1 cucTeMaTU3aIis 3HAHUI 110
teMme "Kunemarnka"

O0o001IcHNEe U CHCTEMAaTH3alKs 3HAHUH 110
teme "Jlunamuka"

O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110
teme "Cratuka TBEpAOro tena'




153

O0o001IeHNe U CHCTeMAaTH3alus 3HAHUN T10
TeMme "3aKOHBbI COXPaHEHUS! B MEXaHUKe"

154

155

156

O0o0011IeHNEe U CHCTEMATHU3aLKs 3HAHUH 110
TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON
Teopun"

O0001eHre 1 cucTeEMaTU3aLMS 3HAHUI 110
teme "Tepmonunamuka. TennoBbie
MaluHb"

O00011eHNEe U cUCTEMATH3allMs 3HAHUH 110
TeMme "ArperaTHble COCTOSIHUS BEIIECTBA.
®dazoBbie epexoab"

157

O0o01IeHNe U CUCTeMAaTH3alns 3HAHUN 110
TeMe "DnekTpuyeckoe nose"

158

159

O0001eHre U CUCTEMAaTU3ALNS 3HAHUI 110
teMe "[1oCTOSIHHBIN 21eKTpUUecKuid ToK"

O06o0011eHNe U cUCTeMaTU3alMs 3HaHUH 110
TteMme "Toku B pa3inyHbIX cpeaax”

160

0O00011eHne U cUCTEMATU3ALNS 3HAHUI 110
teMme "MaruutHoe noie"

161

162

163

Peseprubiit ypok. O60011eHIE U
CHCTEMATHU3aLMs 3HAHUHN 110 TEME
"DneKkTpoMarHuTHas MHIyKIus"

PesepBHrlit ypok. O6001ICHHE U
CHCTEMATHU3alMsl 3HAHUI 110 TEME
"Mexanndeckue Konebanus"

PesepBHrlit ypok. O6001ICHHE U
CUCTeMaTH3alHsl 3HAaHHUH 10 TeMe
"DNIeKTpOMAarHUTHBIE KOJIeOaHus "




164

PesepBHeiit ypok. O600IICHHE U
CUCTeMaTH3allMsl 3HAaHHUH 110 TeMe
"MexaHU4YEeCKHUE U JIEKTPOMArHUTHbBIC
BOJIHBI"

165

PesepBHeiit ypok. O600IICHHE U
cucreMaru3anys 3Hauui mo reme "Onruka"

166

167

168

PesepBusiit ypok. O60011eHNE U
cucreMarusanysa 3Haguii 1o teme "OCHOBEI

CTO"

PesepBusiit ypok. O60011eHNE U
cucTeMaTH3alys 3HaHUH 110 Teme
"KopnyckynsipHO-BOJIHOBOM Jyanu3m"

PesepBusiit ypok. O60011eHNE U
cucTeMarusaius 3HaHui no reme "dusnka
atoma"

169

Peseprubriit ypok. O600111eHIE U
cucTeMaTu3aiis 3Hanuii mo teMe "dusuka
ATOMHOTO S/Ipa ¥ 3JIEMEHTAPHBIX YacTUIr"

170

Peseprubriit ypok. O60011eHIE U
CUCTEMAaTH3alMsl 3HaHUH 110 TeMe
"OnemMeHThl acTpOPU3UKH"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET



