MYHULVINATBHOE ABTOHOMHOE 1o

Pabouyas nporpamma yyeoHoro npeamera «®@uznka» (Yriay0JeHHbIH YPOBEHb)
11 00yJaroluXxcs Ha YpOBHE CpeIHEro oo1iero oopa3zoBaHus

INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma mo ¢usuke Ha YpPOBHE CpeaHero obmiero oOpa3oBaHus pa3zpaboTaHa Ha
OCHOBE TIOJIOKEHUI M TpeOOBaHMI K pe3yJbTaraM OCBOCHHS OCHOBHOW 00pa30BaTeNbHON
nporpammel, mpenctaBieHHbix B GI'OC COO, a takke ¢ yd€rom deaepanbHOi paboueit
nporpamMmel BocnuTanuss v KoHunenuuu mnpenopaBanus ydeOHoro mpenmera «Pusuka» B
oOpa3oBaTenbHbIX opraHuzauusx Poccuiickoir ®Denepanuu, peaqu3ylOIIMX OCHOBHBIC
00pa30BaTeNIbHbIE IPOTrPAMMBI.

[lporpamma 1O ¢u3uKe ompenenseTr o00s3aTenbHOE MPEIMETHOE COJepKaHuE,
YCTaHaBIMBAET PEKOMEHIIYEeMYIO IOCIEN0BAaTeIbHOCTh H3yYEHHUS TEM U Pa3AeNoB y4eOHOTO
npeaMera ¢ y4€TOM MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JOTUKU Y4eOHOTO
mpouecca, BO3pacTHbIX oOcoOeHHocTell oOywaromuxcs. Ilporpamma 1o ¢usuke npaér
NpECTaBICHUE O IEJSAX, COACP)KAaHUM, OOIIeH cTparernd OOy4YeHHWs, BOCIIUTAHUS U Pa3BUTHUS
oOyJaromuxcs cpecTBamMu yueOHoro npeamera «Dusnkay» Ha yrIyOJIEHHOM YpPOBHE.

Wzyuenne kypca Gu3ukd yrayOJnEHHOrO YpOBHS TMO3BOJIIET pealn30BaTh 3ajadd
npodeCCHOHATBPHON OpPHEHTAIMH, HANpaBJIEHO HA CO3JAHHE YCIOBH JUISA MPOSBICHUS CBOMX
UHTEJUIEKTYaJbHBIX W  TBOPYECKHUX CIIOCOOHOCTEH KaKABIM  OOYYaromUMCs, KOTOpBIE
HEOOXOMUMBI JUIsl TMPOJOJDKEHUS o0pa3oBaHHMs B OpraHu3alusax MpodeccHOHAIbHOTO
00pa30BaHus MO Pa3IMYHBIM PU3UKO-TEXHUYECKUM U MHKEHEPHBIM CIIEIUATLHOCTSIM.

B mporpamme mo ¢usuke OnpenensroTcs IUTAHUPYEMbIe pe3yiabTaThl OCBOCHHUS Kypca
¢u3uKM Ha YpOBHE CpeaHero oO0mero oOpa3oBaHMA: JIMYHOCTHBIC, MeETalpeIMETHBIE,
npeaMeTHele (Ha yriayOnéHHoM ypoBHe). HaydHo-MeTo00rn4eckoil OCHOBOM Al pa3paboTKu
TpeOOBaHUI K JIMYHOCTHBIM, METANpPEIMETHBIM M MpPEIMETHBIM pe3ysibTaTaM OO0y4aroIuxcs,
OCBOMBIIIUX IIPOrpaMMy 1Mo (PU3HKE Ha YPOBHE CPEAHETO 0011ero oOpa3oBaHus Ha YIIyOJIEHHOM
YPOBHE, SIBJISIETCS] CHCTEMHO- /1€ TEIbHOCTHBIN TIOAXO/I.

[Tporpamma 1o ¢pu3MKe BKIOYAET:

IUTAHUPYEMbIE Pe3yJbTaThl OCBOEHHUS Kypca (PM3MKM Ha YriayOlEHHOM YypOBHE, B TOM
YHCIIe IPeIMETHBIE PE3yIbTATHI 110 TOJIaM 00yUeHUS;

cozepkanre yaeOHoro npeamera «Ou3uKa 1o rogaM 00ydeHHUS.

[TporpamMa 1o Qu3MKEe HMEET NPUMEPHBIM XapakTep M MOXeT ObIThb HCIOJIb30BaHA
YUUTENAMHI (PU3UKH JUTSI COCTABJIEHUS CBOMX PabOYUX MPOTPaMM.

[lporpamMa 1O (QU3MKE HE CKOBBIBAET TBOPUYECKYIO WHHUIIMATHUBY YyYHUTEICH U
NPEJOCTABISIET BO3MOXKHOCTH JUISI pealM3alliil  Pa3iIMYHBIX METOIWYECKHX TIOJXOJIOB K
npenojiaBaHuio (U3UKKM Ha YrIIyOJIEHHOM YpPOBHE NpPU YCIOBMM COXpaHEHHUsS 00s3aTelbHOU
YacTH COZIEpKaHMs Kypca.

®dusnka Kak HayKa 0 HanboJiee 00IMX 3aKOHAX MPUPOJIBI, BHICTYIIAas B KAUe€CTBE YIEOHOTO
npeMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIA BKIIJ B CHCTEMY 3HAHUH 00 OKpYXKarolieM MUpe.
IkonbHBI Kypc (HU3UKH — CHCTEMOOOPA3yIOUIM Uil E€CTeCTBEHHO-HAYUHBIX Y4EOHBIX
IPEIMETOB, MTOCKOJIBKY (PU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE IPOLIECCOB U SIBICHUH, H3y4aeMBbIX
XUMUeH, Ouonorued, pusnyeckoi reorpadueid m acTpoHoMuen. Mcmonb30BaHUE W aKTUBHOE
npuMeHeHrne (PU3UYECKUX 3HAHUU OMPEACNINIIO XapakTep W OypHOE pa3BHTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe B3HEpPreTHKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, IIOJyYEHHsS HOBBIX
MaTepHajoB C 3a/JaHHBIMU CBOWCTBaMH. M3ydeHune (U3MKM BHOCHT OCHOBHOW BKJIAJ B



(GbopMHpOBaHHE €CTECTBEHHO-HAYYHOW KapTUHBI MHpa oOydarmierocs, B (QopMuUpOBaHUE
YMEHHI IPUMEHATh HAYIHBIN METOJ MO3HAHUS TIPU BHITIOJTHEHUH UMY Y4EOHBIX HCCIICIOBAHUM.

B ocHOBY Kkypca (U3UKH Ha yPOBHE CPEAHEr0 OOIIEro 0Opa3oBaHMs MOJIOKEH PSA UACH,
KOTOPBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 OCTPOCHUSI.

Hoen yenocmuocmu. B cOOTBETCTBUM € HEH KypC SBISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3fesioB (PM3UKH, BKIIOUACT KaK BOMPOCHI KIIACCHUECKOW, TaK U
COBPEMEHHOM (DU3UKH.

Hoea zenepanuzayuu. B COOTBETCTBMM C HEW Marepuan Kypca (U3UKH OOBEIUHEH
BOKpYT (u3nueckux teopuil. Benymmum B Kkypce sBnsiercss GopMupoBaHHE MNPEICTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTe€pUH, BEIIECTBE U TOJIE.

Hoea cymanumapuzayuu. EE peanuzanus npeanosaraet UCIoJib30BaHuE r'yMaHUTapHOTO
noTeHIuana (U3NUecKoil HayKu, OCMBICIICHHE CBSI3HM Pa3BUTHS (PU3UKU C pa3BUTHEM OOIIECTBA,
a TaKke ¢ MUPOBO33PEHYECKUMU, HDABCTBEHHBIMU U YKOJIOTUYECKUMU TIPpOoOIeMamMH.

Hoess npuxnaomou nanpasenennocmu. Kypc dmsuku  yrmyon€HHoro  ypoBHS
MpEANnoaraeT 3HakOMCTBO C HITUPOKUM KPYrOM TEXHUYECKUX M TEXHOJIOTHUECKUX MPUIOKEHUN
M3YYEHHBIX TeOpHil U 3aK0HOB. [Ipu 3TOM paccmarpuBaroTcs Ha ypoBHE OOLIUX MpPEICTaBICHUN
U COBpEMEHHbIE TEXHUYECKUE YCTPOUCTBA, U TEXHOJIOTHH.

Hoea 3Konocuszayuu peanusyercs IOCPEICTBOM BBEACHUS 3JIEMEHTOB COJEp)KaHuUs,
MOCBANIEHHBIX JKOJIOTMYECKHM MpoOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CYKIeHHs MpoOIeM palmoHaIFHOTO MPUPOIOIIOIB30BAHUS U
HKOJIOTHUECKOM O€30MacHOCTH.

OcBoeHue conepKaHUsl MPOTrpaMMBbl MO (U3HMKE TOJDKHO OBITH MOCTPOEHO Ha MPUHIUIAX
CUCTEMHO-/IeATEeIbHOCTHOTO noaxoAa. g dusuku peanuzanus 3TUX IPUHLKIIOB Oa3upyeTcs Ha
HCIONIb30BAaHUU CAMOCTOSATEIBLHOTO AKCIEPHUMEHTa KaK MOCTOSHHO AeHCTBYIOLIEro (Qaxrtopa
yuyebHoro mponecca. [l yrayOi€HHOro YpoOBHA — 3TO CHCTEMa CaMOCTOSTEIBHOTO
YUEHUYECKOT0 HKCIEPUMEHTAa, BKIIIOYAIONMIETO (PPOHTAIbHBIE YYEHUYECKHE OIbIThl IMpHU
M3YYEHUH HOBOTO MaTepuaina, jlaboparopHble paboThl U paboTel mpakTukyMma. IIpu 3Tom
BO3MOJXKHBI JIBa CIioco0a peanu3anu GU3nYeckoro npakTukyma. B mepBom ciiydae mpakTHKyM
npoBoauTcs nu6o B koHue 10 m 11 kiaccoB, mubO mocie MepBOro M BTOPOTO MONYTOAMI B
KaXJIOM U3 3THUX KJIaccoB. BTopoii cmocod — 3To mHTerpanusi paboT MpakTHKyMa B CHUCTEMY
71ab0paTOpHBIX paboT, KOTOpbIE MPOBOASATCS B Mpolecce u3ydeHus paszaena (temsl). [Ipu aTom
o paboTamMu MPaKTHKyMa MOHUMAETCSI CAMOCTOSITENILHOE HCCIIEI0BaHNE, KOTOPOE MPOBOTUTCS
10 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOT0 BHIa O€3 MOIIaroBOi HHCTPYKIIHH.

B nporpamme no ¢usnke cuctemMa yueHHYEeCKOro SKCIIEpUMEHTa, JIabopaTOpHBIX paboT u
MpaKTUKyMa TPEICTaBlIeHa eMHBIM MepeuyHeM. BeIOOp TeMaTHKH I 3TUX BUIOB YUYEHUUYECKHUX
MPAKTUYECKUX PabOT OCYIIECTBISETCS yYaCTHHKAMU 00pa30BaTENBHOTO Ipoliecca UCXOAS U3
OCOOCHHOCTEH MOYpPOYHOTO TUIAHUPOBAHHUS M OCHaleHus kaOuHeta ¢usuku. [lpu sTOM
oOecrieunBaeTcs OBJaJleHHe OOY4YaloIMMUCS YMEHUSIMH TPOBOJUTH MPSMble U KOCBEHHBIE
U3MEpEHMs, UCCIIEIOBAHUS 3aBUCHMOCTEH (PU3NYECKHX BEJIWYUH U IOCTAHOBKY OIBITOB IO
MIPOBEPKE MPEITIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHME yAensieTcsl PEIICHUI0 Pacu€THBIX M KayeCTBEHHBIX 3aaad. [Ipu sTom
JUIsL pacu€THBIX 3a7lad MPUOPUTETOM SIBIISIFOTCS 3a/1ayil C SBHO 3aJaHHOM M HESIBHO 3aJaHHOMN
buznyecKkoil MoJiebI0, MO3BOJISIONINE MPUMEHSATh M3YUCHHBIE 3aKOHBI U 3aKOHOMEPHOCTU Kak
U3 OJIHOTO pa3fiena Kypca, Tak U MHTETpUpys NpUMEHEHUE 3HAHUW U3 pa3HbIX pasnenoB. s
KAueCTBCHHBIX 3aJa4d TMPUOPUTETOM SIBISIOTCS 3aJaHusi Ha OOBsCHEHHE/TpeCcCKa3aHue



MpOTEeKaHUs (U3UYECKUX SIBJICHUN M IMPOIIECCOB B OKPYXKAIOIIEH XKWU3HH, TPeOYIOImMe BHIOOPA
(bu3nvecKkoil MoeNH Uil CUTyalluu MPAaKTHKO-OPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanmsiMu PI'OC COO K MaTepHalbHO-TEXHUYECKOMY
o0ecrieyeHHI0 y4eOHOro mpouecca Kypc (Gpu3MKH yriayOi€HHOrO ypOBHS Ha YPOBHE CpEIHEro
o0miero o0pa3oBaHMs JIOJDKEH H3ydyaTbCs B YCIIOBHMSX IpeAMETHOro kabuHera. B kaOunere
(GU3UKN T0JHKHO OBITH HEOOX0AMMOE JIA00PATOPHOE 0OOPYIOBAHUE JUISI BBITIOIHEHUS YKAa3aHHBIX
B IIporpaMMe 1o (pu3MKe Y4eHHUECKHUX OIBITOB, Ja0OpaTOPHBIX padOT M paboOT MpaKTUKyMa, a
TaKXe JJeMOHCTPallMOHHOE 000py10BaHHE.

JleMoHCTpalMoHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUUM C IMPUHLUIIOM
MUHHMAaJIbHON JOCTATOYHOCTH M 00ECHEeUMBACT MOCTAHOBKY MEPEUMCICHHBIX B MPOrpaMMe 10
¢u3uKe KIIOYEBBIX JEMOHCTPALMH JUIsl MCCIEIOBAHUS HM3y4aeMbIX SBICHUH M IPOLECCOB,
SMIMPUYECKUX U QYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHUH.

JlaGopaTtopHoe 00OpyAOBaHUE AJIS YYEHMUYECKHX IMPaKTHYECKHX paboT (gopmupyercs B
BUJIC TEMAaTHYECKUX KOMIUICKTOB M OOeCIeYrBaeTcss B pacyére OAHOTO KOMIUIEKTAa Ha JIBYX
oOyyaromuxcs. Temarndeckue KOMIUIEKTHI JIaOOpaTOpHOTO OO0OpYyIOBaHMS OJDKHBI OBITH
IIOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUM AHAJIOIOBBIX M LU(PPOBBIX NMPUOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU TIETISIMU U3YYEHUS (PU3UKU B 00IIEM 00pa30BAHUU SBIISIOTCS:

¢dbopmMHpoBaHUE UHTEPECA U CTPEMIICHHUS 00yUAIOMIUXCS K HAYYHOMY W3YYEHUIO MTPUPO/IHI,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3sBUTHE TMPEACTaBIEHUH O HAydHOM METOJ€ IMO3HaHMA M (OPMHPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIIECHUS K OKPYXKAIOIIUM SIBICHUSM;

(dbopMUpOBaHHE HAyYHOTO MMPOBO33PEHMS KakK pe3yjbTaTa HM3y4€HHUsT OCHOB CTPOEHUS
MaTepuy U GyHAAMEHTAIbHBIX 3aKOHOB (PU3MKH;

dopmHpoBaHHEe YMEHMH OOBSCHATH SIBICHUS C UCIOJIb30BaHUEM (DU3NYECKMX 3HAHUU U
HAy4YHBIX JI0Ka3aTeJIbCTB;

(dbopMUpOBaHUE MpPENCTaBICHUM O ponu (DU3MKM A Pa3BUTHUS JAPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIi;

pa3sBUTHE TMpPEJICTaBIEHUH O BO3MOXHBIX cdepax Oyaymed mnpodeccuoHaTIbHON
JESTEIbHOCTH, CBSI3aHHBIX C (U3MKOM, MOArOTOBKAa K JalbHEWIIEMY OOYYEHHIO B 3TOM
HaIpaBJICHUH.

JlocTiwkeHnne 3TUX Lenell oOecreynBaeTcsl pelIeHHeM CIEAYIOMMX 337ad B Ipoliecce
U3y4eHHs Kypca GU3MKH Ha YpOBHE CpPEeHEro 001ero oopa3oBaHus:

npuoOpeTeHne CUCTeMBbl 3HaHUM 00 00mMX (U3MYECKUX 3aKOHOMEPHOCTSIX, 3aKOHaX,
TEOpUSX, BKIIOYAs MEXaHUKY, MOJIEKYJIAPHYIO (PU3UKY, SJIEKTPOAMHAMUKY, KBAHTOBYIO (PU3UKY
U 3JIEMEHTHI aCTPO(U3HKH;

dbopMHpoBaHUE YMEHUI NPUMEHATh TEOPETUUECKUE 3HAHUS IS O0OBSCHEHUS (PU3NIECKUX
SIBIICHUI B TIPUPOJIC U JUTS IPUHATHUS MPAKTHUECKUX PEIICHUN B TIOBCETHEBHOW YKHU3HU;

OCBOEHHUE CIIOCOOO0B PeIlIeHUs Pa3IMYHbIX 33]a4 C SBHO 33/J1aHHOIN (U3HUECKON MOJENbIO,
3aja4, MOAPA3yMEBAIOLIUX CAMOCTOSATEIBHOE CO3/1aHuE (PU3MUECKOM MOJENH, aJeKBaTHOM
YCIIOBUSAM 33J]au¥, B TOM YHCJIE 33]]a4 HH)KEHEPHOTO XapaKTepa;

NOHUMaHWe (PU3MYECKHMX OCHOB M IPHHLUIIOB JEHCTBUA TEXHUYECKHUX YCTPOWCTB U
TEXHOJIOTUYECKUX MTPOLECCOB, UX BIUSHUS Ha OKPYXKAIOILYIO CPENy;

OBJIQICHUE METOJAaMH CAMOCTOSITEJIbHOTO IUIAHUPOBAaHHUS U TPOBEACHUS (DU3MYECKHUX
HKCIIEPUMEHTOB, aHAJM3a M WHTEPOpETalMd HHPOPMALUHU, ONPEAEICHUsI JIOCTOBEPHOCTH
HOJIy4EHHOT'0 pe3ysbTara;



CO3/IaHUE YCJIOBUM ISl Pa3BUTHUS YMEHHU MPOEKTHO-UCCIEAOBATEIBCKON, TBOPYECKOM
NeSITeTbHOCTH;

pa3BUTHE UHTEpeca K cepaM npodhecCHOHANBHOM NesITeTbHOCTH, CBA3aHHON C (PU3UKOM.

B coorBerctBun ¢ TtpeboBanusmu DPI'OC COO yrinyOn€éHHBIA YpOBEHb H3YYCHHS
yuebHOoro mnpenmera «®PusnMka» Ha YpPOBHE CpelHEro o0mero o0Opa3oBaHUsS BbBIOMpaeTCs
00yJarIUMUCS, TUIAHUPYIONIMMHE TPOJOJIKCHHE O0pa3oBaHUs IO CICHUATBHOCTAM (U3HUKO-
TEXHHUYECKOTO TPOUIISL.

Ha n3yuenue ¢usuku (yriyOnEHHBIM YPOBEHB) HA YPOBHE CPEHETO 00IIEeT0o 00pa3oBaHMs
otBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 yacoB B Hepenmto), B 11 kiacce — 170 yacos (5
4acoB B HEJIEIIIO).

[Ipennaraemslii B mporpamMme mo (pusmke nepeyeHb 1abOpaTOPHBIX U MPAKTUIECKUX pabOT
ABIIIETCS. PEKOMEH/IOBAaHHBIM, YYHMTEIb JellaeT BBIOOp MpOBeIeHHs 1a00paTOpHBIX paboT U
OTIBITOB C YU4ETOM UHIUBUAYATbHBIX 0COOEHHOCTENH 00YUaIOLTUXCS.

COJAEP/)KAHUE OBYYEHUA
10 KUIACC

Pa3pnen 1. Hay4nblii MeTO NO3HAHUS NPUPOABI.

Omsuka — (yHIaMEeHTaNbHAs Hayka o mpupoje. HaydHblii MeTOA MO3HAHHUS U METOMBI
UCCIeI0OBaHNuS (PU3NYECCKUX SIBICHUH.

DKCIIepUMEHT U TeOopus B Mpoliecce Mo3HaHus npupoabl. HabmrogeHue u sKCrepuMeHT B
dusuke.

CnocoObl n3mepeHus: GU3NYECKUX BEIMYHMH (QHAJIOTOBbIE W IU(POBHIE MU3MEPUTEIbHBIE
puOOPbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[Torpemuoctu u3Mepenuil pusnueckux BelInYUH (a0OCOTIOTHAS U OTHOCUTENbHAS).

MogenupoBanue (GU3NUECKUX SBJICHUN U MPOLIECCOB (MaTepuaibHas TOYKA, aOCOIIOTHO
TBEP/I0E TEJ0, UJlealbHasl )KUJKOCTh, UJI€ANIbHBIN T'a3, TOUeUHbIN 3apsn). [ unoresa. dusnueckuit
3aKOH, I'PaHUIIbl €r0 NIPUMEHUMOCTH. Pu3nueckas Teopusl.

Pone u mecto ¢u3uku B (QOpMHpPOBAHMH COBPEMEHHON Hay4yHOM KapTHHBI MHpa, B
IPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.

Yuenuueckuit sxcnepumenm, nadopamopusie padomol, RPAKMUKYM.

W3mepenne cuiibl TOKa M HaNpsOKEHUS B L€ TMOCTOSHHOTO TOKa MpPU TOMOIIU
AQHAJIOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPHUOOPOB.

3HakoMCTBO ¢ nudpoBoil maboparopueit o ¢usmke. Ilpumepsl n3mMepeHust GU3NIECKUX
BEJIMYMH IIPU TOMOLIY KOMITBIOTEPHBIX JATYMKOB.

Pasnes 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanunueckoe aABM)KeHHE. OTHOCHUTENBHOCTh MEXAHMUYECKOTo JABMXKEHMs. Cucrema
OTCYETA.

[Tpsmas u oOpaTHas 3a1a4l MEXAHUKH.

Paguyc-BekTop MaTepuaabHOW TOYKH, €r0 IPOEKIMH Ha OCH CHUCTEMBI KOOpAMHAT.
Tpaexropus.

Ilepemenienne, CKOpPOCTh (CpemHSAsT CKOPOCTb, MTHOBEHHash CKOpPOCTb) M YCKOPEHHE
MaTEpHUaIbHONW TOYKH, MX MPOEKIMH Ha OCH CHCTEMBI KOOpAHMHAT. CIl0jKeHUE NMEepeMECHUN U
CJI0’)KEHUE CKOPOCTEH.



PaBHOMEpHOE M paBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBH)KEHUE. 3aBUCUMOCTh KOOPIMHAT,
CKOpPOCTH, YCKOPEHHS U IYTH MaTEPUAIbHON TOYKU OT BPEMEHH U X TpaduKu.

CBobonHoe maneHue. YCKOpeHHe CBOOOIHOro majaeHus. J[BmwxeHue Tena, OpOIIEHHOTO
IO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTHU U YCKOPEHUSI MaTEPUAIIbHOU TOUKH
OT BpEMEHH U UX TpapuKu.

KpuBonuneriHoe nBuxeHue. JBuKeHne MaTepUaIbHOW TOYKH IO OKPYKHOCTH. YTJIOBAS U
nuHeHass ckopocTh. llepuon m wacrora obOpamienus. LleHTpocTpeMuTenbHOe (HOPMAIBHOE),
KacaTeJbHOE (TaHTCHIIMAIbHOE) U TIOJTHOE YCKOPEHUE MAaTepHaAIbHOM TOUKH.

TexHuueckue yCTpONCTBA M TEXHOJOTHYECKHE IPOLECCHL: CIHMIAOMETP, JBHKCHHE
CHapsI0B, LIETIHBIC, IIeCTepEHYATHIE U PEMEHHBIE NTepeadun, CKOPOCTHBIE JTU(THI.

Hemoncmpayuu.

Mopenb cucteMbl 0TCUETA, MILTIOCTPALIUS. KHHEMAaTUYECKUX XapaKTEPUCTHK ABUKCHUSI.

CrniocoOblI uccae10BaHus ABIKEHUN.

Wnmroctpanyst npeaeabHoro nepexoaa U N3MepeHue MTHOBEHHON CKOPOCTH.

[IpeoOpa3zoBanue IBUKEHHI C UCTIOIb30BAHMEM MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM INPOCTPAHCTBE.

Habmronenue nprxenus Tena, OpoleHHOro Mo/ YoM K TOPU30HTY U TOPU30HTAIBHO.

Hamnpasnenue ckopocTH npu ABUKEHUU MO OKPYKHOCTH.

[IpeoOpazoBanue yriioBoi CKOPOCTU B PEAYKTOPE.

CpaBHeHHME NyTeW, TPACKTOPHUIl, CKOPOCTEN NBUKEHHUS OJHOTO M TOTO K€ Teja B Pa3HbIX
CUCTEMAX OTCUETA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3ydeHre HepaBHOMEPHOIO ABUKEHHUS C LIENbIO ONPEIEICHHUS] MTHOBEHHON CKOPOCTH.

W3mepeHne ycKOpeHUsi Tpu MNPSMOJIMHEHHOM DPABHOYCKOPEHHOM JABW)KEHHH IO
HAKJIOHHOM INIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IIyTH OT BPEMEHHU IIPH PaBHOYCKOPEHHOM JIBH)KEHUU.

N3mepeHne yckopeHusi CBOOOAHOIO MajieHus (PEKOMEHI0BAaHO HCI0JIb30BaHNE HU(POBOH
nabopaTopun).

N3yueHne OBMXKEHUS Tesa, OpOLIEHHOI0 TOpU30HTaNbHO. [IpoBepka rUmoTessl 0 MpsiMOi
IPOMOPLUOHAIEHON 3aBUCUMOCTH MEXy JAIbHOCTBIO MOJIETA U HAYaJIbHOM CKOPOCTHIO TEJa.

W3ydeHue ABMKEHUS Tela M0 OKPYKHOCTH € TOCTOSTHHOM 1O MOAYJIO CKOPOCTHIO.

HccnenoBanue 3aBUCHMMOCTH IE€pHOAA OOpaIleHUs KOHMYECKOTO0 MasTHUKA OT €ro
apaMeTpoB.

Tema 2. /lunamuxa.

IlepBeiit 3akoH HproTona. MHepunanbHbie cucteMsl oTcuéTa. [I[pUHIMI OTHOCHTEIBHOCTH
["anunes. HemnepruanbHble cucTeMbl OTCUéTa (OINpeiesieHue, pUMEpBHI).

Macca tena. Cuia. [IpuHnun cynepno3unuu cui.

Bropoii 3akoH HproTOHA [U1s1 MaTepHATBHON TOYKH.

Tperwnii 3akoH HproTOHA 17151 MaTEpHAIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh I'PAaBUTALIMOHHON 1 MHEPTHON MacCBhl.

Cuna TsDKeCTH. 3aBUCHMOCTb YCKOPEHHUS CBOOOJHOTO TaJeHHs OT BBICOTHI HaJ
MOBEPXHOCTHIO IJIAHETHI U OT reorpaduyeckoil mupotThl. [IBmkeHHe HEOECHBIX Tesl U HX
cnyTHUKOB. 3akoHbl Kerepa. [lepBas kocMuueckast CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBUXKYIIErocs C yCKOPEHHUEM.



Cuna Ttpenus. Cyxoe TpeHue. Cuia TpeHUS CKOJBXKEHHS M CHUJIA TPEHUS TOKOS.
Koadduiment tpenuns. Cuiia COnMpoOTUBICHUS TPU ABM)KCHUU Tella B KHJIKOCTH WM Tase, e
3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIBHOI'O JBUKECHHUSL.

Hasnenue. 'mapocrarnueckoe aasiaenue. Cuiia Apxumena.

TexHu4yeckne yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHl: MOAIIMIIHUKH, JIBUKECHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu.

Habmtoienue 1BM>KEHUs Tell B MHEPLUAIbHBIX U HEMHEPLHAIBHBIX CHCTEMax OTCUETA.

[IpuHIUIT OTHOCUTEIBHOCTH.

Kauenne nAByX WIWIMHIPOB WM IIApOB Pa3HOM MacChl C OJMHAKOBBIM YCKOPEHHEM
OTHOCUTEJIbHO HEMHEPIIMATIBHON CUCTEMBI OTCUETA.

CpaBHeHHME PAaBHOICUCTBYIOIIEH MPUIIOKEHHBIX K TEIly CUJI C IPOU3BEACHUEM MAacChl Tena
Ha €ro yCKOPEHHE B UHEPLIMAIBHON CUCTEME OTCUETA.

PaBeHcTBO cHJl, BO3HUKAIOLIUX B PE3YJIbTAaTE B3aUMOIEUCTBUS TEl.

N3mepenne mace 1o B3auMOJICHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOIBEME U MaJICHUU.

LlenTpoOE)KHBIE MEXAHU3MBI.

CpaBHEHHE CHII TPEHUS TTOKOS, KAUEHUS U CKOJIbKCHUSI.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

H3mepeHne paBHOACHCTBYIOIIEH CHIT IPU IBHXKEHUU OpycKa 10 HAKIOHHOM MIOCKOCTH.

[IpoBepka rumoressl O HE3aBUCUMOCTH BPEMEHM JABUKEHMUsS Opycka IO HaKIOHHOW
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOMIMX B MPYXUHE U PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

N3yuenune ABUKEHUS CUCTEMBI Tell, CBI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 JIETKHil OJIOK.

N3mepenne ko3 duiimeHTa TpeHus Mo BEJIUYHHE YTIIOBOTO KOd(DPUIIMEHTa 3aBUCUMOCTH
Frp(N).

HccnenoBanue [BIWKEHUS Opycka IO HAKJIOHHOM TUIOCKOCTHM C TEPEMEHHBIM
KO?((HULIUEHTOM TPEHHUSL.

W3ydeHue ABMKEHUS TPy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbcomotHo TBEpOe Teno. [locTynarenbHoe W BpalaTtelbHOE JBUKEHUE TBEPAOTO Tea.
MoMEeHT cuiibl OTHOCUTENBbHO ocu BpauleHus. [lnedo cumbl. CroxeHHe Cuil, TPUIIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxecTu Tena.

VYcnoBust paBHOBeCHsI TBEPJOTO Tea.

YcroitunBoe, HeycTOUMBOE, Oe3pa3TuYHOE paBHOBECHE.

TexHu4eckne yCTpOMCTBA W TEXHOJIOTMYECKHE IPOLIECCHI: KPOHIITENH, CTPOUTEIbHBIN
KpaH, peméTyaTbie KOHCTPYKIIHH.

Hemoncmpayuu.

VYcnoBust paBHOBECHS.

Buasl paBHOBECHS.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmuKym.

HccenenoBanue ycaoBUi paBHOBECUS TBEPAOTO TEJIA, UMEIOIIETO OCh BPALLEHUS.

KoHcTpyrpoBanue KpOHIITEHHOB U pacd€T CUJI YIPYTOCTH.

N3yueHnue ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOILIETO MJIOMIA(b ONOPHI.



Tema 4. 3akonwl coXpanenus 6 MexaHuke.

MMItynsC MaTepUaIbHOW TOYKH, CUCTEMBI MAaTEPHANBHBIX TOYEK. L[eHTp macc cucremsbl
MaTepHalbHBIX TOYEK. Teopema 0 JBUKEHUH LIEHTpa Macc.

HMItynbC CUIIbI 1 U3MEHEHHE UMITYJIbCa TENA.

3aKOH COXpaHEHUsl UMITYJIbCa.

PeakTuBHOE NBUKEHUE.

MoMeHT uMIysnbca MaTepuanbHOM TO4YkM. IIpeacraBieHue O COXpaHEHMH MOMEHTA
MMITYJIbCA B [IEHTPAJIbHBIX MOJISAX.

Pabora cuibpl Ha MalloM U Ha KOHEYHOM mnepemelieHud. ['paduueckoe mpenacraBieHue
pabOThI CHIIBI.

MoniHOCTh CHIIBI.

Kunernyeckasi sHeprus MaTepuaibHOW TOYKU. Teopema 00 HM3MEHEHMHM KUHETUYECKOU
SHEPIUU MaTepUaJIbHON TOUKH.

IloTeHumanpHple U HENMOTEHUUANbHbIE CWIbl. lloTeHnmanbHas 3Heprus. IloTeHumanbHas
SHEPTUs ynpyro neGopMHpPOBaHHOW NPYKUHBI. [loTeHIManbHas SHEPrHUs Tela B OJHOPOTHOM
rpaBUTaMOHHOM Tosie. [loTeHnuanbHast sHeprus Tena B ITPAaBUTALIMOHHOM I10JI€ OAHOPOJHOIO
nrapa (BHYTpH U BHe 11apa). Bropast kocMudeckasi CKOpoCcThb. TpeThst KOCMUYECKasi CKOPOCTb.

CBs3b pabOTHI HEMOTEHUMAIBHBIX CUJI C U3BMEHEHHEM MEXAHUYECKOW 3HEPIHMHM CUCTEMBI
TeN. 3aKOH COXPAaHEHHS] MEXaHUYECKOW IHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHeHue bepHyM Uil UACAIbHOW JKUIKOCTH KakK CIEICTBHE 3aKOHA COXPAHECHUS
MEXaHUYECKON YHEPTUU.

TexHu4eckne yCTpOMCTBA M TEXHOJIOTMYECKHE ITPOLIECCHI: JBHKEHHE PAKET, BOJOMET,
KONEp, MPYKUHHBIA MUCTOJIET, TUPOCKOI, ((UTypHOE KaTaHHE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCa.

PeakTuBHOE NBUXKEHUE.

H3mepenre MOIHOCTH CHUJIBI.

M3MeHeHne 3Hepruy Tea Ipy COBEPILEHUH PadOoThI.

B3anMHble npeBpanieHuss KMHETUYECKOM M NOTEHIMAIBHOW SHEpPruil NpU JEHCTBHM Ha
TEJIO0 CHJIBI TSDKECTH M CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEprHH U CBOOOTHOM MaJICHHH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomuol, npakmuxym.

N3mepenne ummysbca Tena o TOpMO3HOMY IyTH.

W3mepeHue cuibl TATH, CKOPOCTH MOJIENH JIEKTPOMOOMIISI U MOIIIHOCTH CUJIBI TSTH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJIBCOM CHJIBL.

HccenenoBanue cCoOXpaHeHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBHH.

W3mepeHrie KNHETUYECKON YHEPTUH Tena M0 TOPMO3HOMY ITyTH.

CpaBHeHUE U3MEHEHHS MOTEHIINAIbHOM HEPTUU MPYKUHBI C pabOTON CHIIBI TPEHUS.

Omnpenenenne pabOThI CHIIBI TPEHUS MPH IBUKEHUH TeJa M0 HAKJIOHHON TIOCKOCTH.

Pa3nes 3. MosekyasipHasi (pM3MKa M TEPMOJUHAMHUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU MEOPUU.

OCHOBHBIE TIOJIOKEHUS MOJIEKYJsApHO-KuHeTnueckod Teopun (MKT), ux ombiTHOE
obocHoBanue. [uddys3us. bpoyHoBckoe aBrkeHHe. XapakTep ABIKEHUS U B3aUMOJCHCTBUS
YacTHUIl BemecTBa. Moenu CTpOCHUS Ta30B, JKUIKOCTEH U TBEPABIX TEN U 00BICHEHUE CBONCTB



BEIIIECTBA HA OCHOBE OJTHUX Mojeneid. Macca u pasmepbl Mosiekyn (aromoB). KommuecTBo
BemectBa. [locTtostnuas ABoraapo.

TenmoBoe paBHoBecue. TemmnepaTypa u crocoObl e€ m3mepenus. lllkama temmepatyp
Lenbcus.

Mopenp uaeanbHOro ra3a B MOJIEKYJSPHO-KMHETUYECKOW TEOpUHU: YACTHULBI Ta3a
JBUKYTCS XaOTUUECKH U HE B3aUMOJAEUCTBYIOT APYT C IPYTOM.

['a3oBble 3akoHBL. YpaBHeHHe MennaeneeBa—Kianelipona. AOcoiOTHas TeMmmeparypa
(wkanma temmneparyp KensBuna). 3axon JlampTona. M3omporecchl B HIealbHOM rase C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. [ 'paduueckoe MmpencTaBieHe U30MPOLIECCOB: U30TEpMa,
u30Xxopa, uzodapa.

CBs3pb MEXIy [aBJI€HUEM U CpeAHEW KHHETUYECKOW DSHEpPruel MOCTyNaTelbHOIo
TEIUIOBOTO JBMIKEHHUS MOJIEKYJI HJealbHOro Tra3a (OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-
KMHETUYECKOW TEOPUH HICaTbHOIO ra3a).

CBsi3bp  aOCONIOTHOM  TeMmeparypbl TEPMOJMHAMHUYECKOW CHCTEMBI CO  CpeaHel
KMHETUYECKOU dHEPruel MOCTyNaTENbHOIO TEIIOBOTO ABUKEHUS €€ YaCTHII.

TexHuyeckue YCTpOICTBA U TEXHOJOTMYECKUE TMPOILIECChl: TEPMOMETp, Oapomerp,
MOJIy4YeHUE HAHOMATEePUAJIOB.

Hemoncmpayuu.

Mopnenu 1BUKEHUS 4aCTUL BEIIECTBA.

Monenb OpOyHOBCKOTO JIBUKECHHUSI.

Buzaeopounuk ¢ 3anchio peaabHOro OpOyHOBCKOTO JIBMXKEHUS.

Huddysus xunkocrei.

Mopens onbita LlTepHa.

[TputsxeHue MOJEKYII.

Monenu KpUCTalNINYeCKUX PEIETOK.

Habmonenue u rccnenoBanme N30IpOIECCOB.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

HccnenoBanue mporecca yCcTaHOBICHHS TEIUIOBOTO PABHOBECHSI IPH TEIIIOOOMEHE MEXKY
ropsiuer U XOJIOAHOU BOJOM.

W3ydyeHne W30TEpMUYECKOro TMpoliecca (pEeKOMEHJ0BAaHO HCIONb30BaHUE LU(POBOM
nabopaTopun).

M3yuyenue n30X0pHOro Ipolecca.

N3yuenne n306apHOro mnporecca.

[TpoBepka ypaBHEHUS COCTOSTHUSI.

Tema 2. Tepmoounamuka. Tennogvie mawiunol.

TepMoguHamMuueckast (TH) CHUCTEMA. 3ajaHve  BHEIIHUX  YCJIOBUH i
TEPMOJIMHAMUYECKON  cUCTeMbl. BHemHue u  BHyTpeHHue mnapameTpbl. I[lapamerpsl
TEPMOJMHAMHYECKON CUCTEMBbI KaK CpeJHUE 3HAYEHHS BEIMUYMH, ONMHUCHIBAIOUINX €€ COCTOSIHHE
Ha MUKPOCKOITUYECKOM YpOBHE.

Hynepoe Havano tepmoanHamuku. CaMonpon3BoiibHAs pesakcalus TepMOJINHAMUYECKON
CUCTEMBI K TEIUIOBOMY PABHOBECHUIO.

Mopenp wuzaeanpHOro raza B TEPMOJMHAMHMKE — CHCTEMA YpPAaBHEHMI: ypaBHEHHE
MenneneeBa—Kianeiipona U BbIpaK€HHE JJIs1 BHYTPEHHEW SHEPruu. Y CIOBUS MPUMEHUMOCTH
TOW MOJENN: HM3Kasg KOHILIEHTpAlMsl 4YacTULl, BBICOKME TeMIepaTypbl. Belpaxenue nis
BHYTPEHHEN 3HEPTUH OJTHOATOMHOT'O MI€aIbHOIO Ira3a.

KBazucrarnueckue 1 HECTATHUECKUE MPOLIECCHI.



DneMeHTapHas paboTa B TepMOJAMHAMUKE. Berancnenue paboTsl 1o rpaduky mporecca Ha
pV-nuarpamme.

Tennonepenaya Kak CrIoco0 HM3MEHEHHUS BHYTPEHHEH SHEpruud TepMOIUHAMUYECKON
cuctembl 06e3 coBepieHus padoTsl. KoHBEKIUs, TEMIONPOBOIHOCTD, U3IyUCHHE.

KonnyectBo Temnorel. TemnoéMkocTh Tena. YaelnbHas W MOJSpHas TEII0EMKOCTH
BelllecTBA. YpaBHeHHe Maliepa. YenbHas TeEIioTa CropaHus ToruMBa. Pacuér konmuectsa
TEIUIOTHI NpH Terutonepenayue. [lonstue o0 annadaTHOM mporecce.

[lepBbiii 3ak0H TepMoauHAMUKU. BHyTpeHHss sHeprus. KomuuecTtBo TemioTel U paborta
KAaK Mepbl U3MEHEHUSI BHYTPEHHEN YHEPIrUU TEPMOIUHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEepMOAMHAMMKHM Ul PaBHOBECHBIX IIPOLIECCOB: 4YEPE3 3aJJaHHOE
PABHOBECHOE COCTOSIHUE TEPMOJUHAMHUYECKOW CHCTEMBI NMPOXOJUT EIMHCTBEHHAs aauadaTta.
AOcomoTHas Temneparypa.

BTtopoii 3aK0H TEpMOJMHAMUKU [IJIs HEPABHOBECHBIX ITPOLIECCOB: HEBO3MOKHO IEpeaaTh
TEIJIOTY OT O0oJiee XOJIOAHOro Teja K OoJjiee Harperomy 0Oe3 kommneHcanuu (Kmaysmyc).
HeoOpaTtumocTs IpUpOIHBIX IPOLIECCOB.

[Tpunimne! aeiicTBus TeraoBbix MamuH. KIT/I.

MakcumanbHoe 3Hauenune KIIJI. [ukn Kapno.

OKOJIOTUYECKHE ACIIEKTHl MCIOIb30BAaHUS TEIUIOBBIX ABUrareseil. TemnoBoe 3arps3HeHue
OKPYKaIOILEH CpeIbl.

TexHu4eckue ycTpoicTBa M TEXHOJIOTMYECKUE IMPOLIECCHI: XOJOAWIbHUK, KOHAUIMOHED,
IU3ETbHBIA W KapOIOpaTOpHBIM JBUraTeNny, MapoBas TypOWHA, TONyYEHUE CBEPXHUKHUX
TEMIEpaTyp, YTWIN3AlUsS «TEIUIOBBIX» OTXOJOB C HCIIOJB30BAHMEM TEIUIOBOIO HAacoca,
yTUIIU3aLKsg OMOOPraHNYECKOI0 TOIIMBA AJIsl BBIPAOOTKH «TEIIOBOW U 3JIEKTPOIHEPTUH.

Hemoncmpavyuu.

H3meHeHue TemnepaTypsl IPH aI1adaTUueCKOM PaCIIMPEHUH.

Bo3aymHoe orauso.

CpaBHeHHE yJEIbHBIX TEMIOEMKOCTEHN BEIIECTB.

CriocoObl U3MEHEHUS! BHYTPEHHEH SHEpIUu.

HccnenoBanue aanabaTHoOro mporecca.

KomnbroTepHble MOJENIN TEIUIOBBIX ABUTATEIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomel, npakmuxym.

N3mepenue yaenbHON TeIII0OEMKOCTH.

HccnenoBanue npouecca OCThIBaHUS BEILIECTBA.

Hccnenoanue aquabaTHOro mporecca.

N3ydeHne B3aMMOCBS3U PHEPTUU MEKMOJIEKYJISIPHOTO B3aUMOJIEHCTBUS M TEMIIEpaTyphbl
KHIIEHUS KUIKOCTEN.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoowvl.

[TapooOpa3oBanne u KoHAeHcarus. Vcnapenwme W KumeHwe. YenpHas TemioTa
napooOpa3zoBaHusl.

Haceiiennsle W HeHachlllleHHblE mapbl. KadecTBeHHass 3aBUCUMOCTb IIOTHOCTH U
JIABJICHUS] HACBHIIIEHHOTO Mapa OT TEeMIIepaTypbl, UX HE3aBUCUMOCTh OT 00b&Ma HACHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT JABJIEHUS B )KUJIKOCTH.

BnaxxnocTh Bo3ayxa. AGCOIIOTHAS M OTHOCUTEIbHAS BIIaXKHOCTb.

Tsépnoe Teno. Kpucrannnueckue u amopdHbie Tesia. AHU30TPOIUS CBOMCTB KPUCTAJLIOB.
[TnaBrneHue u KpucTauM3anus. Y AelbHas TEIUIoTa rmiaBienus. Cyomumanus.



Hedopmaruu tBEpHoro Tema. Pactshkenune u cxkarue. Casur. Moayns FOnra. Ilpenen
ynpyrux aedopmaruii.

TemoBoe pacmIMpeHne KUAKOCTEH U TBEPABIX TeN, 00BEMHOE U JIMHEHHOE paCIIUpEHUE.
AHrapMOHHM3M TEIUIOBBIX KOJIEOAHUN YacTHUI[ BEIIEeCTBAa KaK IMPUYMHA TEIJIOBOTO PACHIMPEHUs
Ten (Ha KAYeCTBEHHOM YpPOBHE).

[TpeoOpaszoBanue sHEprun B (ha30BBIX MEPEXOAX.

YpaBHEHHE TEIJIOBOTO OaaHca.

[ToBepxHocTHOE HaTspKkeHUe. KoadduiueHT noBepXHOCTHOrO HaTshkeHUs. KanuispHbie
ABJICHM. JlaBlieHne 1o UCKPUBIEHHOM MOBEPXHOCTHIO xKUAKOCTH. Dopmyna Jlamnaca.

TexHuueckue yCTpoilcTBA U TEXHOJIOTMYECKUE IIPOLIECCHI: KUAKUE KPUCTAJLIBL,
COBPEMEHHBIE MaTEPUAJIBL.

Hemoncmpauuu.

TennoBoe paciupeHue.

CBolicTBa HaCHIIIEHHBIX [1aPOB.

Kunienne. Kunenue npu nOHUKEHHOM J1aBJICHUU.

N3mepenne cuiibl HOBEPXHOCTHOTO HATSKEHUSI.

OnBbIThl ¢ MBUIBHBIMH TJIEHKAMHU.

CmauuBanmue.

Kanwnsipasie sBieHus.

Mopeny HEHbIOTOHOBCKOM JKHMJIKOCTH.

CniocoObl U3MepeHus BIKHOCTH.

HccnenoBaHue HarpeBaHUs U IUIABJICHUS KPUCTAJUIMUECKOTO BEIIECTBA.

Bune! nedpopmannii.

HabGnronenue mManbix qegopmanuii.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

N3yuenne 3aKOHOMEPHOCTEN UCTTAPEHUS KUAKOCTEM.

N3mepenne yaenbHON TEeIIOTHI IIJIaBIEHUS JIbJA.

N3yueHue CBOMCTB HACBIIICHHBIX APOB.

H3mepeHne aOCOMOTHOM BIaXXHOCTH BO3yXa U OIICHKA MAcChl TAPOB B IIOMEIICHHUH.

N3mepenne ko3 huiinenTa moBepXHOCTHOTO HATHKEHHUS.

N3mepenne moayia FOnra.

HccnenoBanue 3aBUCUMOCTH AeQOpMaIiy pe3HHOBOTO 00pasiia OT MPHIOKEHHON K HEMY
CHUJIBL.

Paszgea 4. JiekTpoauHaMuKAa.

Tema 1. Dnexmpuueckoe noe.

DneKkTpu3anus Tea U e€ MpOsBIEHUs. DJIEKTPUUYECKUU 3apsal. JBa BHAA AIEKTPUUYECKUX
3apsiioB. [IpOBOJHUKM, AMAIIEKTPUKHM M MOJYHPOBOJHUKH. DIIEMEHTAPHBIN SJIEKTPUUYECKUN
3apsA]. 3aKOH COXPaHEHUS JJIEKTPUYECKOTro 3apsa.

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

Onekrpuueckoe nojue. Ero aelicTBue Ha 3JIEKTPUUECKHE 3apsi/bl.

Hanpsoxkéanocts  anektpudeckoro mons. I[IpoOubiit 3apsn. Jluaum HanpsmxkEHHOCTH
3JEKTPUYECKOTO NoJIst. OJHOPOJHOE SIEKTPUUYECKOE TOJIE.

[ToTeHIMaNbHOCTh ANEKTPOCTATUYECKOrO MOJsA. Pa3HOCTh MOTEHIMATIOB M HaIpsKEHUE.
[loTteHuumanbHass  3Heprus  3apsAna B DJIEKTPOCTATUYECKOM  TIOJIE. ITorenunan
ANeKTpocTaTuueckoro mojs. CBs3b HANPSXKEHHOCTH TOJIE M PA3HOCTU MMOTEHIUAIOB st
AIEKTPOCTATUYECKOTO MOJIs (KaK OJJHOPOIHOTO, TaK U HEOJAHOPOAHOTO).



[TpuHIMT CynEepHO3ULIMU IEKTPUUECKUX TTOJICH.

[Tone ToueuHoro 3apsia. [lone paBHOMepHO 3apspkeHHOW cdepbl. Ilone paBHOMEpPHO
3apsbkeHHOro 1o oO0BEMy mapa. Ilome paBHOMEpHO 3apsHKEHHOW OECKOHEYHOW IUIOCKOCTH.
KaptuHbl mTMHUI HANPSHKEHHOCTU 3TUX MOJIEH U 3KBUINIOTEHIUAIIBHBIX IOBEPXHOCTEM.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM I0JI€. Y CIIOBUE PABHOBECUS 3apsJI0B.

JM3IeKTpUKU B 3JIEKTPOCTATHUECKOM M0JI€. J{u3aeKkTpudecKkas NpoOHUIIaeMOCTh BEIIECTBA.

KonpneHncarop. ONeKTpOEMKOCTh  KOHJEHCATOpa. ONeKTpOEMKOCTh  IJIOCKOIO
KOH/JIEHCATOopa.

[lapamnensHoe  coeauHeHue  KoHAeHcaTopoB.  IlocnmenoBaTenbHOe — coeMHEHHE
KOHJICHCATOPOB.

DHeprus 3aps>KeHHOT0 KOHJIEHCATopa.

JIBUKeHUe 3apsyKeHHON YacTUIIbI B OJHOPOAHOM 3JIEKTPUUYECKOM T1OJIE.

TexHu4yeckue ycTpoOCTBa M TEXHOJOTMYECKHE MPOLECCHI: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alUTa, 3a3€MJICHHUE JIEKTPOIpUOOpOB, KOHIEHCATOPHL, reHepaTop Ban ne
['paada.

Hemoncmpayuu.

VYeTpoicTBO U MPUHLHUI AEHCTBUS 3JIEKTPOMETPA.

DIIEKTPUUECKOE T0JIE 3apsHKCHHBIX IITIAPUKOB.

DIIEKTPUUYECKOE TOJI€ IBYX 3apsHKCHHBIX TIACTHH.

Monensb snekTpocTaTiueckoro reueparopa (Bau ne I'paada).

[IpoBOIHUKY B AJIEKTPUYECKOM IIOJIE.

DIIeKTpOCTaTUYECKas 3allIHTa.

YCTpolcTBO M ACMCTBUE KOHJEHCATOPA MOCTOSHHOW M IEPEMEHHONW EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIONIaJAM IUIACTHUH,
PAcCCTOSIHUSL MEXAY HUMH U IU3JIEKTPUUECKON MPOHULIAEMOCTH.

DHEprusi MEKTPUIECKOTO TOJIs 3apSHKEHHOT0 KOHJIEHCATOpa.

3apsiaKa U pa3psiika KOHAEHCaTopa 4epe3 pe3sucTop.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

OneHka cul B3auMOJEICTBUA 3apsKEHHBIX Tell.

HabGmronenue mpeBpalieHust SJHEPTUU 3aps>KEHHOTO KOHJIEHCATOpa B HEPTHIO M3ITYYCHHS
CBETOJINO/IA.

N3yuenue npoTekaHusi TOKa B LEMHU, COAEpKAIICH KOHAEHCaTOpP.

Pacripenenenrie pa3HOCTH TOTEHIMANOB (HANpSOKEHHS) TIPH  MOCIEAOBATEIHHOM
COCTMHCHUH KOHJICHCATOPOB.

HccnenoBanue pa3psiia KOHIEHCATOpA Yepe3 Pe3nucTop.

Tema 2. Ilocmoannwlil 3neKmpuyecKuil mox.

Cuia Toka. [ToCcTOSIHHBIN TOK.

VYcnoBusi CymIeCTBOBAaHMSI TIOCTOSIHHOTO AJICKTPUYECKOTO TOKa. VCTOYHMKM TOKa.
Hanpsoxenue U u 9J1C €.

3akoH OMa 11 y4acTKa LEeMH.

OJIEKTPUYECKOE  COMPOTHUBJICHUE.  3aBUCUMOCTb  CONPOTUBJIEHUS  OJHOPOJIHOTO
MIPOBOJIHHKA OT €ro JUIMHBI M IUIOIAAY IIONEPEYHOr0 CEYECHUS. YEIbHOE CONPOTUBIICHUE
BEILIECTBA.

[TocnenoBarenbHOE, NapalIeIbHOE, CMEIIAHHOE COEAMHEHHE IPOBOAHUKOB. Pacuér
pa3BETBIEHHBIX AMEeKTpHueckux nenei. [Ipasuina Kupxroda.

PaGoTa snektpuueckoro Toka. 3akoH JIxoymns—Jlenna.



MOIIHOCTB 31EKTPUUECKOro ToKa. TemioBas MOITHOCTb, BbIAEIAEMAsl HA PE3UCTOPE.

OJIC u BHyYTpeHHEE CONPOTHUBJIICHHE MCTOYHMKA TOKa. 3akoH Owma i MOJHOM
(3aMKHYTOM) 3JIEKTpUUYECKOMN 11eru. MOIIHOCTh UCTOYHHMKA TOKa. KOpoTkoe 3amMbIKaHuE.

KoHzeHcaTop B ienu MOoCTOSTHHOTO TOKa.

TexHu4yeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHl: aMIEPMETpP, BOJBTMETP,
peocTaT, CYETUHK IEKTPUUECKOM SHEPTUH.

Hemoncmpayuu.

W3mepenne cuiibl TOKa U HANPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa OT HANPSDKEHUST Ui PE3UCTOPA, JIAMIIBI
HaKaJIUBaHUs U CBETOIMO/IA.

3aBUCUMOCTh CONPOTUBIICHUS IIWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIAIN
MONIEPEYHOI0 CEYEHUSI U MaTepHaa.

HccnenoBanue 3aBUCHMOCTM  CHJIBI TOKAa OT CONPOTUBIICHHUS IIPU  IOCTOSTHHOM
HaIpsKECHUU.

[Tpsimoe u3mepenune DJ1C. KopoTkoe 3aMblkaHuE rajabBaHUYECKOTO 3JIEMEHTA U OLIEHKA
BHYTPEHHETO CONPOTUBIICHUS.

Cnioco0ObI coeTMHEHUST UCTOYHUKOB ToKa, IJIC OGaTapeid.

HccnenoBanue pasHOCTH MOTEHIMAIOB MEXY MOJIFOCAMU UCTOYHHKA TOKA OT CHJIbI TOKA
B LICTIH.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

HccnenoBanne CMEIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenne yaenbHOTro COMPOTUBIICHUS TPOBOTHUKOB.

HccnenoBanue 3aBUCUMOCTH CUJTBI TOKA OT HAIIPSDKEHUS /IS JIaMITbl HAKaTUBaHUS.

YBenuueHue npeena u3MepeHus amrnepMmeTpa (BOIbTMETPA).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTUBIICHUS UCTOYHUKA TOKA.

Uccnenosanue 3aBucumoctu J/]C raibBaHUYECKOT0 3JIEMEHTA OT BPEMEHU IIPU KOPOTKOM
3aMBIKaHUH.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXKY MOJIOCAMU MCTOYHHMKA TOKA OT CHJIBI TOKA
B LICTIH.

HccnenoBanue 3aBUCMMOCTH TOJIE3HOM MOIITHOCTH UCTOYHHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

DNeKTpUUYecKasi MPOBOAUMOCTbh PA3JIMYHBIX BELIECTB. OJEKTPOHHAs MPOBOJUMOCTH
TBEPJABIX  METAUIOB.  3aBUCUMOCTh  CONPOTHBJIEHUS  METAUIOB  OT  TEMIEpaTyphl.
CBepXIIpOBOANMOCTb.

DIIEKTpUYECKHM TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEeHHass M TPUMECHass MPOBOAMMOCTH MOIYNPOBOJHUKOB.
CsaoticTBa p—Nn-nepexona. [lonynpoBoJHUKOBBIE TPHOOPEI.

DNEKTPUUECKUH TOK B AJIEKTPOJIUTAX. DJIEKTPOIUTUYECKAST TUCCOLMALUA. DIIEKTPOIIU3.
3axonbl Dapazest 1UIst 3JIEKTPOIH3a.

OneKkTpuuecknii Tok B Tra3ax. CaMOCTOSTENbHBI U HECAMOCTOSATEIbHBIN pa3ps.
Paznuunble TUITBI CAMOCTOATENBHOTO paspsaa. Monnus. 1lnaszma.

TexHudyeckne yCTpPOMCTBA M MNPAKTUYECKOE NPUMEHEHHWE: Tra3opa3psaHble JIaMIIbI,
3JICKTPOHHO-TTyueBasi TpyOKa, IMOJYIPOBOJIHUKOBBIC MPUOOPHI: IO, TPAH3UCTOP, (HOTOIUO,
CBETONIMOJ, TallbBaHWKA, padUHUPOBAHWE MEAM, BBIIUIABKA QIIOMHHHS, OSJCKTPOHHAS
MHUKPOCKOIIHUS.

Hemoncmpayuu.



3aBUCUMOCTh COIPOTUBIICHUS METAJUIOB OT TEMIEPATYPBHI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

3akoHsbI 3nekTpoauza dapazes.

HckpoBoii pa3psa U MPOBOJIUMOCTb BO3yXa.

CpaBHeHUe NPOBOAMMOCTH METAJUIOB U MOJIYIPOBOIHUKOB.

OaHOCTOPOHHSIS POBOIMMOCTD JUOJIA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HaGnronenue anexrpoinusa.

W3mepenue 3apsaa 0HOBAJICHTHOIO HOHA.

HccnenoBanue 3aBUCMMOCTH COIIPOTUBIIEHUS] TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH TUOJA.

Du3nvecKuil MPaKTUKYM.

Crioco6b! n3MepeHus PU3NYECKUX BEJIMUYUH C UCIOJIb30BAHUEM aHAJIOTOBBIX U LU(POBBIX
U3MEPUTENIbHBIX TNPUOOPOB M  KOMIBIOTEPHBIX JIaTYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCUTEJIbHbIE  IOTPEIIHOCTH  M3MEpeHud  ¢u3nueckux BenuuuH. OlleHKa TpaHuLl
MOTPEIIHOCTEH.

[IpoBeneHue KOCBEHHBIX M3MEpPEHMH, MHCCIEIOBAaHUI 3aBUCUMOCTEH  (U3NYECKUX
BEJIMYMH, NIPOBEPKA IMPEAJIOKEHHBIX T'MIOTE3 (BbIOOp M3 padOT, ONMCAHHBIX B TEMAaTHUYECKHUX
pazzaenax «Y4YeHUIEeCKUN IKCTIEPUMEHT, 1Ta00paTOpHBIE pabOThI, TPAKTHKYM).

MexnpeaMeTHbIE CBSI3H.

N3yuenne kypca ¢puszuku yriayonéHHoro ypoBHs B 10 kiacce OCyIIECTBISIETCS C YYETOM
COJIep)KaTeNNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTuKH, OHOJIOTUH, XHMHUH,
reorpadyu U TEXHOJIOTHH.

MesicnpeOmemmnvie noHAmMuUsA, C6A3AHHbIE C UYUEHUEM MEMOO068 HAYUHO20 NO3ZHAHUA:
SBJICHUE, Hay4HbIH (akt, rumoresa, (usznyeckas BeIMYMHA, 3aKOH, TEOpHUs, HAONIOJIEHHE,
AKCIIEPUMEHT, MOJIETMPOBAHUE, MO/IEIb, U3MEPEHHE, TOTPEIIHOCTU U3MEPEHUH, U3MEPUTEIIbHbIE
npuOopsbl, udposas 1adopaTopusl.

Mamemamuka: peunieHue cucteMbl ypaBHeHuH. JluneiiHas ¢yHkuus, mnapaboina,
runepooina, ux rpaduku u cBoiicta. Tpuronomerpudeckrue GyHKINUU: CHHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOpBl M HX MPOEKIUH Ha OCU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

Buonozua: mexannueckoe JABWKEHHE B JKHUBOM mpupoae, auddysus, ocMoc, TemioooMeH
JKUBBIX  OpPraHU3MOB, TEIUIOBOE  3arpsA3HEHHE  OKpYXKarolled  cpeapl,  yTUIM3anus
OMOOpPraHNYECKOro TOIJIMBA JJISi BHIPAOOTKH «TEIIOBOM» M 3JEKTPOIHEPTUH, MTOBEPXHOCTHOE
HaTSHDKEHUE U KallWJUIIPHBIE SIBJICHUSI B IPUPOJE, MEKTPUUYECKUE SIBJICHUS B )KUBOI MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJIIpHasl Macca, MOoJIy4eHHe HaHOMAaTEPHUAJIOB, TEMJIOBbIE CBOMCTBA TBEPABIX TEJ, )KUJIKOCTEN U
ra3oB, JKUIKHWE KPHUCTAUIbI, DJJEKTPUYECKHE CBOMCTBA METAJJIOB, JJEKTPOIUTHYECKAS
JUCCOLMAINs, TajlbBaHUKA, JIEKTPOHHAS MUKPOCKOIIHS.

T'eozpaghusa: BnaxxHOCTh BO3/1yXa, BETPHI, 0APOMETP, TEPMOMETD.

Texnonozua: npeodpa3zoBaHue IBUKECHUN C UCIIOIb30BaHHUEM MEXaHM3MOB, YUET CyXOro U
KMJIKOTO TpPEHUs B TEXHHUKE, CTAaTMUECKHUE KOHCTPYKUMH (KPOHIUTEHH, pemérdarsle
KOHCTPYKLIUH), UCIIOJIB30BAHUE 3aKOHOB COXPAaHEHHs MEXaHUKH B TEXHUKE (TMPOCKOI, BOJOMET
U JIpyTue), ABUraTellb BHYTPEHHErOo CropaHus, mapoBas TypOHWHA, OBITOBOW XOJIOJWJIBbHUK,
KOHAWLIMOHEP, TEXHOJOTUU IIOJIyYEHUS COBPEMEHHBIX MAaTepUaioB, B TOM 4HCIE



HAaHOMATEpPUalIOB, W  HAHOTEXHOJIOTMH,  JJIEKTPOCTATHYECKas  3aliuTa,  3a3eMIICHUE
AIIEKTPOTIPUOOPOB, Ta30pa3PsTHBIC JTAMITBI, TOJTYIPOBOHUKOBBIC IPUOOPHI, TATbBAHUKA.

11 KUIIACC

Pasznea 4. JiekTpoauHaMuKa.

Tema 4. Maznummnoe none.

BzaumopeiicTBuE NOCTOSSHHBIX MAarHUTOB M MPOBOJHUKOB C TOKOM. MAarHMTHOE MOJIE.
Bekrop marauTHOM MHAYKIMU. [IpyHIMI Cynieprio3uiuy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM
WHIYKIUU.

MaruautHoe 1ojie IPOBOJHUKA C TOKOM (IIPSIMOTrO MPOBOJHHMKA, KAaTyIIKU U KPYTOBOTO
BUTKa). OnbIT Dpcrena.

Cwita Amriepa, e€ HanpaBJICHUE U MOYJIb.

Cwia JlopeHua, e€ HampaBlieHHE€ W MOJIYJb. JIBUXKEHUE 3apsyKEHHOM YacTULbl B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuiel Jlopenna.

MaruauTHoe nosie B BemecTse. @eppOMarHeTUKH, napa- U JHaMarHeTUKH.

TexHuueckne yCTpOWCTBA M TEXHOJOTHMYECKHE MPOLECCHl: MPUMEHEHUE MOCTOSHHBIX
MarHuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYIbTUMETP, AJIEKTPOJABHUraTesb SKoOU, YCKOpPUTEIU
3JI€EMEHTapHBIX YaCTHII.

Hemoncmpayuu.

Kaptuna nuHUN WHAYKIUHA MAarHATHOTO TIOJIS TIOJIOCOBOTO M MOJKOBOOOpPa3HOTO
MOCTOSIHHBIX MarHUTOB.

KaptvHa 7nuHUMA MarHUTHOM HWHAYKUMWA TOJS JUIMHHOTO TPSIMOTO TPOBOJHHUKA U
3aMKHYTOT'O KOJIBIIEBOTO ITPOBOJIHHUKA, KATYIIKH C TOKOM.

B3anmopeiicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHIia Ha HOHBI JJIEKTPOJIUTA.

Habmronenne ABM>XeHUS My4yKa JIEKTPOHOB B MArHUTHOM TIOJIE.

[TpuHIMI NEHCTBUS 3TIEKTPOU3ZMEPUTEIIBHOTO IPUOOpa MAarHUTOSIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

HccnenoBanre MarHUTHOTO MOJISl HOCTOSSHHBIX MarHUTOB.

HccnenoBanue cBOHCTB (heppOMarHeTUKOB.

HccenenoBanue 1elcTBUS NOCTOSHHOTO MArHUTA HA PAMKY C TOKOM.

N3mepenne cuitbl Amnepa.

N3yueHune 3aBUCUMOCTH CHJIbI AMIIepa OT CHJIbI TOKA.

OrnpenenieHre MATHUTHOM MHAYKIIMU HA OCHOBE MU3MEPEHUS CHIIbl AMIiepa.

Tema 5. DnexmpomacHumnan UHOYKYUA.

SIBneHne snexTpoMarHUTHOM MHAYKUMU. [loTOK BekTopa MarHuTHOM MHAyKumu. D1C
WHIYKIUU. 3aKOH 3JeKTpoMarHuTHoW uHaykuuu @Dapanes. BuxpeBoe siekTpuyeckoe Moie.
Toxku dyko.

OJIC MHAYKIIMY B MPOBOJIHHUKE, JTBHXKYIIEMCS] B OJJHOPOJIHOM MarHMTHOM IIOJIE.

ITpaBuio Jlenua.

NunyktuBHocTh. Karymika HMHAYKTUBHOCTH B IE€NMU MOCTOSIHHOTO ToKa. SIBieHue
camounaykiuu. 3J1C caMOMHIyKIUU.

DHeprusi MarHUTHOTO TOJISI KATYIIKHA C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.



TexHU4YecKne YCTPOHWCTBA H TEXHOJOTHYECKUE TPOIECCHI: HWHAYKIIMOHHAS TICYb,
COJICHOU]I, 3alIUTa OT 3JICKTPU3ALMUU TEJ IPH JIBXKEHUH B MAarHUTHOM T10JI€ 3E€MITH.

Hemoncmpayuu.

HabGnronenue sBeHUs 3JEKTPOMAarHUTHON WHTYKITHAH.

UccnenoBanme 3aBucumoctd DJ[C HMHIYKIIMM OT CKOPOCTH H3MEHEHWS MarHUTHOTO
IMOTOKA.

IIpaBuno Jlenna.

[Tanenne MarauTa B aJIIOMUHAEBON (MEIHOW) TpyOe.

SIBneHre caMOMHIYKITUH.

Uccnenosanue 3apucumoct IIC caMOMHIYKIIMA OT CKOPOCTH M3MEHEHUs CUJIbI TOKa B
LICTIN.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomul, nPAKMUKYM.

HccnenoBanue sBlIEHUS JIEKTPOMATHUTHOW MHAYKIIHU.

Ornpezenienre UHAYKIIMA BUXPEBOTO MATHUTHOTO TIOJIS.

WccnenoBanue siBICHUS CAMOUHIYKITUH.

COopka MojIeNIH IEKTPOMArHUTHOT'O T€HEpaTopa.

Pa3pgen 5. Kojie0anus 1 BOJIHBI.

Tema 1. Mexanuueckue Koebanus.

KonebarenbHas cucrema. CBoOOIHBIE KOJIEOAHMS.

'apmonnueckue  kojeOanus. KuHemarmdeckoe W JUHAMHUYECKOE  OIKMCAHHE.
DHepreTuyeckoe OmucaHue (3aKOH  COXPAHEHHUS  MEXAaHWYECKOW »Hepruu). BriBojg
JTUHAMHUYECKOTO ONMHUCAHMS TApPMOHWUYECKUX KOJEOAHWM W3 HMX DJHEPreTHUYecKoro |
KUHEMATHYECKOTO OIMMCAHHS.

AmMrmutyaa u ¢asa konebanuil. CBsi3p aMIUIMTYABI KOJ€OAaHUI MCXOJHON BENMYUHBI C
aMIUTUTYIaMU KosieOaHui €€ CKOPOCTH U YCKOPEHHUS.

ITepuoxn u yacrora konedanuid. [leprnoa MaabIx CBOOOAHBIX KOJeOaHUI MaTEMaTUYECKOTO
MasTHHKA. [lepro1 cBOOOIHBIX KoJIe0aHU TTPYKUHHOTO MAasSTHHUKA.

[TonsiTe o 3aryxarommx KojeOaHusix. BroiHyxneHHble KonebOanusi. Pe3onanc.
Pe3zonancHas kpuBas. BiusHue 3atyxanusi Ha BUJ PE30HAHCHON KPUBOM. ABTOKONICOAHMS.

TexHu4yeckne yCTpONCTBA W TEXHOJIOTMUECKHE IIPOIECCHl: METPOHOM, Yachl, Kadellu,
MY3bIKaJIbHbIE HHCTPYMEHTHI, ceficmorpad.

Hemoncmpayuu.

3anuch K0aeOaTeILHOIO IBUKCHUS.

Hab6nronenne He3aBUCUMOCTH TIEPHOJIa MAJTBIX KOJIEOaHU Tpy3a HA HUTH OT aMIUTUTY/IbI.

HccnenoBanue 3aTyxaromux KoiaeOaHW U 3aBUCHIMOCTH TIEPHO/Ia CBOOOIHBIX KOJeOaHUi
OT COIPOTHUBJICHHUS.

HccnenoBanune konebaHWil Tpy3a HAa MAaCCHUBHOW MpPYXHHE C IENbI0 (OPMUPOBAHUS
MIPEICTABICHHH 00 UACaATbHON MOCIH TTPYKUHHOTO MasITHHUKA.

3aK0H COXpaHEHUs YHEPTUHU TIPH KOJICOAHUSIX TPy3a Ha MPYKUHE.

HccnenoBaHue BRIHYKIECHHBIX KOJICOAHHIA.

HabGmronenue pe3onanca.

Yuenuueckuit skcnepumenm, nabopamopusie padomot, nPAKMUKYM.

N3mepenne nepruoaa CBOOOTHBIX KOJICOAHUI HUTSHOTO U PYKUHHOTO MasiTHUKOB.

W3ydeHne 3aKOHOB JIBIKCHUS TEJa B X0JI€ KOJICOaHMIA Ha YIIPYTOM TMOJIBECE.

W3ydeHne ABMKCHUS HUTSHOTO MAasiTHHUKA.

[IpeoOpa3zoBanue SHEPTUHU B IPYKUHHOM MasiTHUKE.



HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXalONINX KoIeOaHuUH.

HccnenoBanue BEIHYKICHHBIX KOJICOAHUH.

Tema 2. InexkmpomazHumnele Konedanus.

Konebatenbubiit  kKOHTYp. CBOOOJHBIE 3JEKTPOMArHUTHHIE KOJEOAHUS B HJICATHHOM
kosnebatesbHOM KOHType. ®Dopmyna Tomcona. CBs3p aMIUIMTYIbl 3apsiia KOHAEHCATopa C
aMILTUTYAOH CUJIBI TOKA B KOJIeOaTeIbHOM KOHTYpE.

3aKOH COXpaHEHUs PDHEPTUH B UICATHLHOM K0Je0aTeIbHOM KOHTYpE.

3aryxamoiiyue 3JIeKTPOMarHuTHble KosieOaHUs. BBIHYXJEHHbIE 3JIEKTPOMAarHUTHBIE
Kosie0aHusl.

IlepemeHHbIIT TOK. MOIIHOCTP NEPEMEHHOTO TOKAa. AMIUIUTYJHOE U JIEHCTBYIOIEE
3HAYCHHUE CHJIbI TOKA U HAIPSDKEHUS TPU PA3IUYHON (POopMe 3aBUCUMOCTH TIEPEMEHHOTO TOKa OT
BPEMEHU.

CunycougaibHbld IEPEMEHHBIN TOK. Pe3UCTOp, KOH/IEHCATOP M KATYIIKA UHAYKTUBHOCTH
B LIENIH CHHYCOMIAJILHOTO IIEPEMEHHOT0 TOKa. Pe30oHaHc TokoB. Pe3oHaHC HanpsKeHU.

Wneansubiii Tpanchopmatop. [Ipon3BoacTBO, mepeaada U mOTpeOICHUE IIEKTPUICCKON
SHEPIUH.

DKOJIOTMYECKUE PUCKU MPU IPOU3BOACTBE 3JEKTpo3HEepruu. KynbTypa HCHOIB30BaHUS
AJIEKTPO3HEPTUU B TOBCEIHEBHOM JKHU3HU.

TexHudyeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE ITPOLIECCHI: JJIEKTPUYECKUHA 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, IMHUHU 3JIEKTpoIiepeaay.

Hemoncmpayuu.

CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusI.

3aBUCHUMOCTb 4aCTOThI CBOOO/IHBIX KOJ€0aHUM OT MHAYKTUBHOCTH U EMKOCTH KOHTYpA.

OcuorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOAHUH.

['eHepaTop He3aTyXalIIUX EKTPOMArHUTHBIX KOJIeOaHUH.

Monenb 31eKTpOMarHUTHOTO TeHepaTopa.

BoiHyX1€HHBIE CHHYCOHIATIbHBIE KOJIe0aHusl.

Pe3ucrop, karymika HHIYKTUBHOCTU U KOHJEHCATOP B LIEMIH IEPEMEHHOI0 TOKA.

Pe3onaHc mpu mociaenoBaTeIbHOM COEAMHEHUU PE3UCTOPA, KATYIIKM MHAYKTUBHOCTH M
KOHJIEHCATOopa.

VYCeTpoicTBO M MPUHIUTL JEHCTBUS TpaHchopmaTopa.

Mogenb TUHUU 3AEKTPOIEepEaauH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomuol, npakmuxym.

Nzyuenune tparnchopmaropa.

HccnenoBanune MepeMEHHOIO TOKA 4epe3 MOCIeI0BaTeNbHO COECAMHEHHBIE KOHJIEHCATOP,
KaTyILIKy ¥ pE3UCTOD.

HabmroneHue 31eKTpoMarHuTHOTO pe30HaHca.

Hccnenoanue paboThl HCTOYHUKOB CBETA B 1IETIH [IEPEMEHHOI0 TOKA.

Tema 3. Mexanuueckue u 31eKmpOMAZHUMHbLE 60JIHbL.

MexaHnueckre BOJIHBI, YCIOBUS HMX pachpocTtpaHeHus. llomepeuHble U MpoOJIOJIbHBIC
BOoHBL. [lepros, cKOpOCTh pacrpoCTpaHEeHUs U UIMHA BOJIHBL. CBOMCTBA MEXAHWYECKUX BOJIH:
OTpaKeHHUe, peJIoMyIeHue, HHTepPepeHIus 1 TudpaKITusl.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

[IIymoBoOe 3arpsi3HEHHE OKPYXKAIOIIEH Cpeibl.

DNEKTPOMAarHUTHBIE BOJHBL. YCJIOBHS M3Iy4YEHUS AJIEKTPOMArHUTHBIX BOJH. B3anmuas
OpHUEHTALMS BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.



CBoiiCTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTPaXXEHWE, MPEJOMIICHHE, NOJIApU3alus,
uHTEephepeHIHs U AUDPaKIIHSL.

[IIkana 3J1IeKTPOMAarHUTHBIX BOJIH. [IprMeHEHNE 31EKTPOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIIBI pagnoCBA3M U TeneBuIeHUs. Pagnonokanusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAtOIIEH Cpeibl.

TexHuuyeckue ycTpoicTBa M IMPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJIbHBIE MHCTPYMEHTHI,
pamap, paauoONpUEMHHK, TeNeBU30p, aHTeHHa, Ttenedon, CBY-neub, ynbpTpa3zByKoBas
JMarHOCTHKA B TEXHUKE U METULIMHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

Koneo6:mromieecs Teno Kak HCTOUHUK 3BYKa.

3aBUCHUMOCTH JJIMHBI BOJHBI OT YaCTOTHI KOJIeOaHH.

Habumonenne otpakeHus U IPEIOMIIEHUS MEXaHUYECKUX BOJIH.

Habmonenue natepdepeHnny 1 1uppakind MEXaHHYECKUX BOJIH.

AKyCTHYECKUI PE30HAHC.

CBoiicTBa yapTpa3ByKa U €ro NpUMEHEHHE.

Habumonenne cBsI3M I'POMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIMTYIOM M YacTOTOU
KOJICOAHUH.

HccnenoBanue  CBOMCTB — 3JIGKTPOMArHUTHBIX — BOJIH:  OTPa)K€HUE, IPEIOMIICHHUE,
noJsipu3alus, Tuppakuus, UHTepdepeHIus.

O6HapyxeHrue HHPPaKPACHOTO U YIBTPA(YHOIETOBOTO U3TyUECHUMN.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

N3y4yeHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3y4eHne pacnipocTpaHEHHs 3BYKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpamonnHEHOE paclpoCcTpaHEHHE CBeTa B OJAHOpoAHOM cpene. Jlyd cera. ToueuHslit
VCTOYHUK CBETA.

OtpaxeHue cBera. 3aKOHbI OTpaxkeHMs cBeTa. [locTpoeHune H300pakeHUIl B IJIOCKOM
3epkanie. Chepudeckue 3epkaa.

[Ipenomnenne cBera. 3aKkOHBI TpEIOMIICHHUS CBeTa. AOCONIOTHBIM TOKa3aTelb
npesomiieHuss. OTHOCUTENBHBIN IOKa3aTenab INpesoMiieHHs. IoCTOSHCTBO 4acTOTBI CBETa M
COOTHOILIEHHUE JUIMH BOJIH IIPU MEPEXO/IE€ MOHOXPOMATUYECKOTO CBETA YEPE3 I'paHHULly pas3zaeina
JIBYX ONTUYECKUX Cpe.

Xon nyueit B npusme. ucnepcus csera. CioxHbIHM coctaB Oenoro cBera. LlBer.

ITontHOE BHyTpeHHEe oTpakeHue. IIpenenbHblil yroi MoJIHOro BHYTPEHHETO OTPAKEHUS.

CoOuparomiue M paccenBaroimue JUH3bL. ToHkas nuH3a. DOKYCHOE pPACCTOSHUE U
ONTHYECKasl CUJIa TOHKOM JMH3bI. 3aBUCHMOCTh (DOKYCHOTO pacCTOSHUSI TOHKOH cheprueckoi
JIMH3BI OT €€ TeOMETPUH U OTHOCUTENILHOTO MOKa3aTesl IPeIoMIIECHUS.

dopmylia TOHKOM JIMH3BL. Y BEIUYEHUE, JaBAEMOE JIMH30M.

Xox 1y4a, IpOLIEALIEro JIMH3Y 10/ IPOU3BOJIbHBIM YIVIOM K €€ IVIABHOW ONTHUYECKOU OCH.
[TocTpoenne n300pakeHU TOYKK M OTPE3Ka MPSIMON B COOMPAIOIIMX M PACCEUBAIOIIUX JIMH3AX
U UX CUCTEMaX.

Ontuueckue nmpudopsl. Paspematomniast cnocoOHOCTh. [71a3 Kak onTUYecKast CUCTEMa.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKOU ONTHKH.



BonnoBass onrtuka. Wurepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOMIO/IEHUsT MAaKCUMYMOB M MHUHHUMYMOB B WHTEpP(QEpPEHIIMOHHON KapTUHE OT JABYX
KOTE€PEHTHBIX UCTOYHHUKOB. [I[puMeps! Kilaccu4ecKiX MHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxkmus ceera. [udpakuuonnas pemérka. YcioBue HaOMIOACHHUS —TJIABHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMATUYECKOTO CBETa Ha IU(PPAKIIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHuueckue yCTpOICTBA M TEXHOJIOIMYECKHE IPOLECCHI: OYKM, JIyla, IEpHUCKOIL,
doroanmnapar, MHUKpPOCKOI, MPOEKIMOHHBIN amnmapar, MPOCBETICHHE ONTHUKH, BOJOKOHHAS
onTuka, TupaKMoHHAs PeIETKA.

Hemoncmpayuu.

3aKOHBI OTPaKEHUS CBETA.

HccenenoBanue npeoMiIeHUs CBETA.

Habmtoienue noaHoro BHyTpEeHHEro oTpaxkeHus. MoJienb cBeToBoa.

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

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Mopenu MUKPOCKOIIA, TEIECKONa.

Hab6nronenue natepdepeHIun CBeTa.

Habumtonenre 1BeTOB TOHKUX IJIEHOK.

Habmonenne nudpaxiuu cera.

W3ydenue AU paKkIIMOHHON PEIIETKH.

HaGnronenue mudpakiimoOHHOTO CIIEKTPA.

Hab6mronenue qucniepcuu certa.

Habmonenne nonsipusanuu cBera.

[IpuMeHeHre noNsIpOnI0B AJIs U3yUEHUsI MEXaHUYECKUX HaIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

W3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACcCTOSTHUS OT BELIECTBa (HAa MPUMEpE KUJIKUX
JUH3).

N3mepenne GpOKyCHOT0 pacCTOSIHUS PACCEHBAIOIIUX JIMH3.

[Toryuenue n300pakxeHUs B CUCTEME U3 INIOCKOTO 3epKajia U JINH3HI.

[Tonryuenue n300paxeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpyrpoBaHue TEIECKOMMYECKUX CUCTEM.

Hab6monenue nudpakumu, nHTepdEpeHIINH U TONSPU3AINHN CBETA.

W3ydeHne noasipu3aluu CBeTa, OTPaXXEHHOTO OT MOBEPXHOCTHU AUAJIEKTPHKA.

N3ydenue unTepdepeHInm 1a3epHOro N3JIydeHus Ha IByX LIeJsX.

Habmonenue aucnepcum.

Habmonenue u uccienoBanue JUGpakinOHHOTO CHEKTpa.

N3mepenne 1iMHbI CBETOBOM BOJIHBI.

[Tonryuenue ciekTpa U3Ty4eHHUs] CBETOMO/1A TIPU MOMOIIH TU(PAKIIMOHHON pEerETKH.

Pa3nes 6. OcHOBBI cieHAJIBLHOM TEOPHH OTHOCUTEIbHOCTH.

I'paHuLBI IPUMEHUMOCTH KIIACCHYECKOW MeXaHMKHU. IlocTynaTel crnenuanibHOM TEOpUHU
OTHOCHUTEJIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHON  uHTepBai.  [IpeoOpaszoBanmst  Jlopenma.  YcioBue
OPUYUHHOCTU. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMENJICHHUE BPEMEHM M COKpAIlECHUE
JUTUHBL.

DHEPrus ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.



CB43b MACChI C SHEPTUEN U UMITYJILCOM PEISITUBUCTCKON YaCTUIbI. DHEPTHUS MOKOSI.

TexHu4yeckue yCTpOMCTBA M TEXHOJOTMYECKHME IPOLECCHI: CIIyTHUKOBBIE INPUEMHHUKM,
YCKOPUTENHN 3apsSKEHHBIX YACTHLI.

Y4eHUYeCKU IKCIIEPUMEHT, JIabopaTOpHbIe PA0OTHI, MPAKTUKYM.

Onpenenenre UMIyabca U SHEPTUU PEISITUBUCTCKUX 4YacTUIl (10 (GororpadusM TPeKoB
3apsKEHHBIX YaCTUIl B MATHUTHOM T10JIE).

Paszpnen 7. KBanToBas pusuka.

Tema 1. KopnycKyasapHo-601H06011 Oyanu3m.

PaBHOBecHOE TemoBoe wu3NydeHHE (M3IydeHHe aOCONIOTHO UEPHOro Tena). 3aKOoH
cMemenus Buna. ['unoresa [lnanka o kBaHTax.

@DOTOHBI. DHEPTHS U UMITYJIEC (POTOHA.

®oroaddexrt. Onpitel A. I'. CroneroBa. 3akoHbl GoToddPdexra. YpaBHeHHE DHUHIITEIHA
s potodpdexra. «KpacHas rpanuiay dpotodaddekra.

JlaBnenue cBeta (B 4YAaCTHOCTH, JaBJIEHHE CBeTa Ha aOCOJIIOTHO MOIVIOILAKOLIYI0 H
a0COJIIOTHO OTpakarolyto nmoBepxHocTh). OnbiTel [1. H. JIeGenena.

BonHoBbie cBoiicTBa yactuill. Bomnbl ne bpoitns. Jlnvna BosHbl 1e bpoiing u pazmepsl
o0jacTu  JOKanmM3alMM  JBUWXKYylIeiics dacTuipl. KopmyckymnspHO-BOTHOBOW — Tyaju3M.
Judpaxius 3JeKTpOHOB Ha KpUCTaJLIaX.

Criermnduka n3mepennii B Mukpomupe. CootHomenus HeonpeaenéaHoctei I elizendepra.

TexHuyeckue ycTpoWcTBa M TEXHOJIOTMYECKUE IMPOLECCHI: CIEKTPOMETP, (HOTOIIEMEHT,
dboTogaTuuk, TyHHEIbHBIA MUKPOCKOII, COTHEUHasi 6aTtapesi, CBeTOAHO.

Hemoncmpayuu.

®dotor(PeKT Ha yCTaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETo GpoToad¢exra.

HccnenoBanne 3aBUCMMOCTH COITPOTUBIIEHUS MOJIYIIPOBOAHUKOB OT OCBEIEHHOCTH.

CBeToanoI.

Conneunas Oarapes.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, nPAKMUKyM.

HccnenoBanue poropesucropa.

N3mepenne nocrosinHoi [lnanka Ha ocHOBe uccnenoBanus Gporodddexra.

HccnenoBanue 3aBUCMMOCTH CHIIbI TOKA YepE3 CBETOINO/ OT HaIPSHKEHHUS.

Tema 2. @usuka amoma.

OMnBITHI O UCCIIEZIOBAHUIO CTpOeHUs aToMa. [lnanerapuas Mmoaens atoma Pesepdopra.

[Toctynatel bopa. M3nydyenue u norjouieHrne (OTOHOB MPH MEpPEXOje aromMa C OAHOIO
YPOBHSI SHEPTUU Ha APYTOH.

Buasl cniektpoB. CriekTp ypOBHEH 3HEpruu aToMa BOJIOpOa.

CrnioHTaHHOE U BBIHY)KJIEHHOE H3JlyueHue cera. Jlasep.

TexHuueckue yCTpOHCTBA U TEXHOJIOTMYECKHE MPOLECCHhl: CHEKTPaJbHBIN aHalu3
(cTieKTpOCKOIT), J1a3ep, KBAHTOBBIA KOMITBIOTED.

Hemoncmpayuu.

Mopnens onbita Pesepdopra.

Hab6nronenne nuHEHvaThIX CIIEKTPOB.

YCTpolcTBO U ACHCTBHE CUETUNKA HOHU3UPYIOIINX YACTHII.

Ornpezenenne IJTUHBI BOJHBI JIA3EPHOTO U3ITYYESHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuxym.

Hab6nronenue nuHENYaToro crekTpa.



HccenenoBanue cnekTpa pa3peKeHHOr0 aTOMApHOIO BOJOPOJA U U3MEPEHHE MOCTOSTHHON
Punbepra.

Tema 3. Qusuka amomHo20 A0pa u 371eMEeHMAPHBLIX YACHUY,.

Hyxnonnas monens sigpa ['eitzenOepra—MBanenko. 3apsan sapa. MaccoBoe 4ucio sjpa.
N3otomsl.

PagnoaktuBHOCTB. Alnb(a-pacmnan. DIEKTPOHHBIA M MO3UTPOHHBIN Oera-pacman. ['amma-
U3JIy4CHHUE.

3aKOH paguOaKTUBHOro pacnana. PagumoakTuBHbIE H30TONBI B mpupone. CBoicTBa
MOHU3HUPYIOUIETO U3JIy4eHUs. BiusiHue painoakTUBHOCTH HA JKMBBIE OPraHu3Mbl. EcTecTBEeHHBIN
¢don m3nydenus. Jlozumerpus.

DHeprust CBSA3M HYKJIOHOB B sizipe. SnepHbie cuiibl. JledekT Maccsl spa.

SAnepusie peakuuu. Jenenue wu cuHTe3 sAnep. SnpepHbie peakTopbl. IIpoGremsr
YIOPABJISIEMOTO TEPMOSIAEPHOTO CHUHTE3a. OKOJOTMYECKHE acClEKThl pPAa3BUTHUS  SAIEPHOMI
SHEPreTUKHU.

MeTto/1bl perucTpaluy U UCCIIEOBAHUSI 3JIEMEHTAPHBIX YaCTHULL.

@dyHIaMeHTANIbHbIE B3aUMOJECUCTBUSA. bapnonsl, Me30HbI U sentoHsl. [IpencraBnenue o
CranpaptHoil Mmosienu. KBapk-riitooHHas MOJAEIb aJpOHOB.

®usuka 3a npeaenamu CtannapTHol Mojenu. TémMHast Matepust U TEMHas SHEPTUsl.

EnuHcTBO DM3MUecKoil KapTHHBI MUPA.

TexHu4eckue ycTpoHWCTBa M TEXHOJOTMYECKUE MPOLECCHI: JO3UMETP, Kamepa BuibcoHa,
SJIEpHBIA  PEaKkTop, TEPMOSIIEPHBIM peakTop, aromMHas Oom0a, MAarHHUTHO-pE30HaHCHAs
Tomorpadus.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie pabomul, npaKmuxym.

HccnenoBanue TpekoB 4acTHI (10 TOTOBBIM (oTorpadusm).

HccnenoBanue paJuoakTUBHOTO (DOHA C MCIIOJIb30BAaHUEM JI03UMETPA.

N3yuenune nornomenus 6eTa-4acTUI] ATFOMUHUEM.

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M ACTPOPU3UKH.

Ortanbel pa3BuTus acTpoHoMuu. llpukiiagHoe ¥ MHMpOBO33pPEHUECKOE 3HAUYEHHE
acTpoHOMMHU. IIpUMEHUMOCTb 3aKOHOB (U3UKU Ui OOBSCHEHHS MPUPOIBl KOCMHUYECKHX
00BEKTOB.

Metonbl acTpOHOMHYECKMX HccieoBaHul. COBpEMEHHBIE ONTHYECKHE TEJIECKOIIbI,
paIuoTeNecKonbl, BHEaTMOC(hEpHasi aCTPOHOMHUSI.

Bun 38é3nH0r0 HebOa. Co3Be3nus, sipkue 3BE3/IbI, MJIAHETHI, UX BUAUMOE JBI)KEHUE.

Conneynas cucrema.

Comnre. Conaeunast akTHBHOCTh. McTtounuk sHepruu ComnHIla U 3BE31.

3BE31BI, KX OCHOBHBIE XapaKTEPUCTUKH. JluarpamMma «CHEKTPaJbHBIM Kilacc —
CBETUMOCTB». 3BE3/IbI TJIABHOH IOCJIEI0BATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» AJIs
3BE3] TJIABHOW  IIOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHune 3BE34. COBpEMEHHBIE
MPEJICTaBICHUSI O MPOUCXOXKIEHUH U 3BoMoIK CoJHIIa U 3BE3/. DTarlbl )KU3HU 3BE3.

Muineunsiii [Tyts — Hama I'anaktuka. [lonoxenue u npmxenne Connua B ['anaktuke. Tunsl
rajakTuk. Paguoranaktuky u kBazapsl. UEpHbIE ABIPHI B sIpax TAJIaKTHK.

Bcenennas. Pacmpenue Bceenennoit. 3akon Xa606ma. Pa3Geranme ramaktuk. Teopwust
Bosbiioro B3peiBa. PenukToBOE H3TydEeHUE.

MacmtabHas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie npobiaemMbl aCTpOHOMUHU.

Yuenuueckue naonrooenus.



Habmionenuss  3BE3mHOr0 HebGa  HEBOOPYKEHHBIM  IJ1a30M €  HCHOJIB30BaHUEM
KOMIIBIOTEPHBIX ~MPWJIOKECHUW JJII  ONMpEACNICHUs] TOJOXKEHUS HEOSCHBIX OOBEKTOB Ha
KOHKPETHYIO J]aTy: OCHOBHbIE c03Be3/11si CEBEPHOT0 MOIyLIapus U IpKU€E 3BE3/IbI.

Hab6nronenus B Teneckon JIyHbI, TUIAHET, TYMAaHHOCTEH U 3BE3THBIX CKOTUICHHIA.

Du3nYeCKHil NPAKTHKYM.

Crioco6b1 n3MepeHus (PU3NYECKUX BEIMYUH C UCIOJIb30BAaHUEM aHAJOTOBBIX U HU(PPOBBIX
U3MEPUTEIIbHBIX TMPUOOPOB ¥ KOMIBIOTEPHBIX JIATYMKOBBIX CHUCTEM. AOCOIIOTHBIE U
OTHOCHUTEIIbHbIE  IOTPEIIHOCTH  u3MepeHud  ¢usuueckux BenuuuH. OlleHKa  TpaHuUIl
MOTPEIIHOCTEH.

[IpoBeneHNe KOCBEHHBIX HW3MEPCHHM, WCCICOBAHUNA 3aBUCHMOCTEH  (DU3MUecKux
BEJIMYMH, MPOBEpPKA MPEMIOKEHHBIX TUNOTE3 (BBIOOp M3 pabOT, OMUCAHHBIX B TEMAaTHYECKUX
pazznenax «Y4eHUYECKUH IKCIIEPUMEHT, J1aopaTOpHbIEe Pa0OTHI, MPAKTUKYM)).

O0o00maroniee NOBTOpEeHHUeE.

O6oOmerrne W cUCTeMaTH3alMsl  COJIEpXKaHWsS — pa3/ieloB  Kypca  «MexaHHKay,
«Momnekynsipaas (U3MKa U TEPMOJUHAMHKAY», «DIEKTpoauHaMHUKay», «KoineOGaHUs M BOJHEI,
«OCHOBBI CIIEIIUANIBHOM TEOpUU OTHOCHTENbHOCTHY», «KBaHTOBas Qusuka», «IIEeMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI.

Ponp ¢u3uku w acTpOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHON U
THYECKOH cdepax MesATETbHOCTH YeNoBEeKa, poiib M MecTo (U3WKH M acCTPOHOMHH B
COBPEMEHHON Hay4yHOM KapTHMHE MMpa, 3HAYEHUE ONMUCATENIbHOW, CHUCTEMaTU3UPYIOUIEH,
O0O0BSCHUTENBHON U MIPOTHOCTUYECKON (PYHKIMIA PU3nUIecKor Teopuu, poib (HU3HNUECKON TEOpUU
B (OpPMHUPOBAHUM TIPEACTABICHUN O (U3MUECKON KapTHHE MHUpPA, MECTO (HU3UUYECKON KapTUHBI
MHpa B 00IIeM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUN O TIPUPOJIE.

MexnpeaMeTHbie CBA3H.

Wzydenue kypca ¢usuku yranyon€HHoro ypoBHs B 11 kiacce oCylIecTBIsIETCS ¢ YYETOM
COJIEPXKATEIBHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMH MaTE€MaTHUKH, OWOJOTUM, XUMUH,
reorpadyu U TEXHOJIOTHH.

MesicnpeOmemmuvie noHaAmMuUA, C6A3AHHbBIE C UIYUEHUEM MEMO0068 HAYYHO20 NO3ZHAHUA:
sBIIEHUE, Hay4YHBIH (pakT, rumore3a, (Qu3uyeckas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJIEIMPOBAHUE, MOJIEIb, U3MEPEHHE, TOTPEIIHOCTU U3MEPEHUH, U3MEPUTEIbHbIE
npuOopsl, nudposas 1adbopaTopus.

Mamemamuka: penieHre cUCTeMbl ypaBHeHHUH. Tpuronomerpuieckne QyHKIIMU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHT€HC, OCHOBHOE TPHUTIOHOMETPUYECKOE TOXKIAECTBO. BekTopsl M HX
MPOEKIIMA Ha OCU KOOpAMHAT, CIOKE€HUE BEKTOpOB. [Ipou3BonHbIE 37eMEHTapHBIX (DYHKLIHH.
[Tpu3Haky no100us TPEYroIbHUKOB, OIPEEICHNE TUIOMIAIU TUIOCKUX GUryp U 00bEMa Tel.

buonozua: >nektpuveckue SBICHHUS B JKUBOM NpUpOJE, KoyeOaTelbHbIE NBIKEHUS B
)KUBOW  TIPUPOJIEC,  DKOJOTMYECKHE  PUCKU  TPU  TMPOU3BOACTBE  AIIEKTPOIHEPIHH,
AIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKpY’Kalolled Cpeapl, yJIbTpa3ByKOBas JAMAarHOCTUKA B
MEIUIIMHE, ONTHYECKUE SIBJICHUS B )KUBOU TIPUPOJIE.

Xumua. CTpoeHHWE aTOMOB U MOJIEKYJ, KpPUCTaJUIMUECKas CTPYKTypa TBEPIBIX TeT,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKHU, CIIEKTPAIbHBIN aHAIN3.

T'eozpagpusa: marHUTHBIC TIOJIFOCA 3E€MJTH, 3aJIC)KH MarHUTHBIX Py, GoTochEMKa 3eMHOM
MMOBEPXHOCTH, cericmorpad.

Texnonozua: NpUMEHEHNE MOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB, 3JIEKTPOABUTATEIb
Sxobu, reHepaTop TMEPEeMEHHOTO TOKAa, WHAYKIIMOHHAs Tiedb, JIMHHUH DSJEKTporiepenad,
3JICKTPOJIBUTATENb, paaap, paauonpuéMHUK, TelIeBu3op, aHTeHHa, Tenedon, CBY-meus,



yIABTPa3BYKOBasl [IMAarHOCTUKAa B TEXHHUKE, IPOCKIMOHHBIM amnmapar, BOJIOKOHHAs ONTHKa,
coJHeyHast OaTapesi, CIIyTHUKOBBIC IPUEMHHKH, S€pHAs YHEPTeTUKA U HKOJIOTUIECKUE ACTIEKThHI
€€ pa3BUTHS.

ITNTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJJHEI'O OBLIEI'O OBPA3OBAHUAJINMYHOCTHBLIE PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3y/abTaThl OCBOCHUs yueOHOro mpeamera «DHU3uKay J0JKHBI OTpaXaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOLIMXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTpEHHEH
NO3UIMEH JMYHOCTH, CHCTEMON LIEHHOCTHBIX OpPHEHTAlil, NO3UTHUBHBIX BHYTPEHHUX
yOeXaeHU, COOTBETCTBYIOUIMX TPAAMLMOHHBIM ILIEHHOCTSIM  POCCHIICKOro  oOIIecTBa,
pacuIMpeHre XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IMPOLECCE pealu3allid OCHOBHBIX
HalpaBJIEeHUH BOCIUTATEIBHOM JeSITeIbHOCTH, B TOM YHUCIIE B YACTH:

rPaKIAHCKOI0 BOCIIMTAHMSA:

e COOPMUPOBAHHOCTh TPAKIAHCKOM TIMO3UIUK OOy4Yaromerocss Kak aKTHBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;

e IPUHATUE TPAJULHMOHHBIX OOIIEYETOBEYECKUX I'YMAHUCTUYECKUX U JE€MOKPATUYECKHX
IICHHOCTEIA;

e TOTOBHOCTb BECTH COBMECTHYIO JI€ATEIbHOCTh B MHTEpEcax IpakJaHCKOro OOIIecTBa,
y4acTBOBAaTh B CaMOYIPaBICHUU B 00pa30BaTeIbHON OpraHU3aliy;

e YMEHHME B3aUMOJECHCTBOBATb C COLMAJIbHBIMA HMHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

¢ TOTOBHOCTh K TYMaHUTAapHON U BOJIOHTEPCKOM IESTEIBHOCTH.

NATPHOTHYECKOI0 BOCIIUTAHNSA:

e ¢(hOPMUPOBAHHOCTb POCCUICKOM IpaXk1aHCKOM IEHTUYHOCTH, MATPUOTU3MA;

e [IECHHOCTHOE OTHOLIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHKEHMSIM POCCHICKUX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBCHHOI0 BOCIIMTAHHUSA:

e c(hOPMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEACHUS;

e CIOCOOHOCTH OILIEHUBATh CUTYALMIO M IPUHUMATh OCO3HAHHbIE PELICHHUs, OPUEHTHPYSCh
Ha MOpPaJIbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM YHCJIE B JEATEIbHOCTU
Y4E€HOT0;

e OCO3HAHME JIMYHOIO BKJIa/1a B IOCTPOCHUE YCTOHYHUBOTO Oy TIyIIEro.

ICTETHYECKOT0 BOCTIMTAHUA:

e 3CTETHYECKOE OTHOIIEHHE K MUPY, BKIIOUasi 3CTETUKY HAyYHOTO TBOPUECTBA, IPUCYIIIETO

¢buznyeckoil Hayke.
TPYAOBOI0 BOCIIMTAHMSA:

e UHTEpEC K pPa3NU4HbIM cdepaM MpodhecCHOHANIBHOW NEesATeTbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (PU3MKON M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOp Oymymei
npodeccuu 1 peaan3oBbIBaTh COOCTBEHHbBIE JKU3HEHHBIE MJIaHBbI;

e TOTOBHOCTh M CIIOCOOHOCTH K 0Opa30BaHHIO U CaMOOOPA30BaHMIO B 00IAaCTH (PU3MKH Ha
IPOTSKEHUU BCEH KU3HU.

IKO0JIOTHYECKOr0 BOCIIMTAHUS:



 ¢(hOPMUPOBAHHOCTh 3JKOJIOTUYECKON KYJIbTYypbl, OCO3HaHHE IJIOOANIBHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

e INIAHUPOBAHNE U OCYIIECTBIICHUE JNEHCTBUM B OKPYXKAIOLIEH Cpele Ha OCHOBE 3HAHUSA
1esiel yCTOHYMBOTO pa3BUTHUS YEJIOBEUECTBA;

e PaCUIMpPEHHE ONbITAa JAEATEJBHOCTH HKOJIOTUYECKOM HANpaBI€HHOCTM Ha OCHOBE
UMEIOIINXCS 3HAHUHU TI0 (DH3HKeE.

LeHHOCTH HAYYHOI'0 NO3HAHHUS:

e c)OPMUPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3HYECKON HAYKHY;

e OCO3HAHME LIEHHOCTH HAYYHOU JeSITEIBHOCTH, TOTOBHOCTD B MPOIECCE U3YyUCHHS (PU3UKU
OCYILIECTBIISATh IIPOEKTHYIO U HCCIIEI0BATENbCKYIO NEATEIbHOCTh UHAUBUIYAIBHO U B
rpymnre.

METAINPEAMETHBIE PE3YJIbTATBI

IMo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE A€l CTBUS
Ba3oBble JloruyecKue aeiicTBHS:

e CAaMOCTOSITENIbHO (OPMYJIIUPOBATh U aKTyadU3UPOBATh MPOOJIEMy, paccMaTpuBaTh eé
BCECTOPOHHE;

e ONIPEICIISATH LIETH IeATEITFHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUH UX JOCTHKCHHUS,

e BBISIBIISITh  3aKOHOMEPHOCTH WM TMPOTUBOPEYHS B PACCMATPUBAEMBIX (PU3NICCKUX
SIBJICHUSAX

e pazpabarhiBaTh IJIaH pelieHus MnpoOJaemMbl C  Y4ETOM aHalM3a HMEIOLIUXCS
MaTepUaTbHBIX H HEMaTEePHATBHBIX PECYpPCOB;

e BHOCUTh KOPPEKTHBBI B JICATEIBHOCTh, OIICHHBATH COOTBETCTBUE PE3YJIBTATOB IEISM,
OIICHUBATh PUCKH TMOCIEICTBUN ACSITETbHOCTH;

e KOOPJIMHUPOBATh U BBIMOIHATE PabOTy B YCIOBHUSX pEaTbHOrO, BHUPTYaIbHOTO H
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

e pa3BHBATh KPEATUBHOE MBITIICHUE ITPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

ba3oBble uccienoBaTeabCKHeE JeiiCTBHS .

e BIAJICTh HAYYHOH TEPMHUHOJIOTHEH, KIFOUEBHIMH MOHSATUSMHU U METOAaMH (PU3NUIECKOM
HAYyKH;

e BIIQJICTh HABBIKAMH YIeOHO-HCCIIEAOBATEIILCKOM M TIPOCKTHOU JIEATEIIBHOCTH B 00JIaCTH
(U3HKKM, CIOCOOHOCTHIO W TOTOBHOCTHIO K CaMOCTOSITEILHOMY TIOMCKY METOJIOB
pemieHuss 3anad  (QU3MUYECKOTO COJEp)KaHUsS, MPUMEHEHHIO PAa3IMYHBIX METOOB
MMO3HAHUS;

e BIIQJICTh BHJAMHU JICATSIHPHOCTH IO IMOJYYCHHIO HOBOTO 3HAHMSI, €r0 HHTEPIpPETaIUH,
peoOpa30BaHUIO U MPUMEHEHHIO B PA3JIMYHBIX YICOHBIX CUTYAIUSX, B TOM YUCIIE ITPU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

e BBISIBIISITh TIPUUMHHO-CJICICTBEHHBIE CBSI3W W aKTyallM3MpOBaTh 3a7ady, BBIIBUTATH
TUTIOTE3y €€ pelleHus, HaXOAuTh apryMEeHTBhl JUIA JO0Ka3aTelhCTBa CBOMX
YTBEP)KJICHH, 3a1aBaTh TapaMETPhbl M KPUTEPHUH PEIICHUS;

e AHAJM3UPOBATh TMOJYYCHHBIE B XOJI€ pEIICHUS 3aJa4dl pPe3yJabTaThl, KPUTHUYCCKH
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

e CTaBUTh M (POPMYJIMPOBATH COOCTBEHHBIC 3a/1aud B 00pa30BaTEIbHON ACSATEIHHOCTH, B
TOM YHCIIC TIPU U3YYCHUH (PU3HKH;



e JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, OLICHUBATh IPUOOPETEHHBIN OMBIT;

e YMETh NIEPEHOCUTDH 3HAHUS 1O (PU3UKE B MPAKTHUECKYIO 00JIaCTh KU3HEEATEILHOCTH;

e YMETh MHTETPUPOBATH 3HAHUS M3 PA3HBIX MPEIMETHBIX 001acTeil;

e BBIJIBUI'aTh HOBBIE UJIEH, TIPEAJIaraTh OPUTHHAIbHbIE [TOIXO/bl U PEILICHMUS;

e CTaBUTb IIPOOJIEMBI U 3a]1a4H, IOIYCKAIOIINE albTePHATUBHbIE PEILICHHSL.

Paborta ¢ unopmanmeii:

e BJIAJICTh HAaBBIKAMH NOJTY4YeHUs1 HH(POpMaK (PU3NIECKOTO COAEPKAHHSI U3 UCTOYHUKOB
pasHbIX THUIIOB, CAMOCTOSITEIBHO OCYILECTBIJIATh IOMCK, aHAJIM3, CUCTEMATU3ALUI0 U
MHTEpIpeTalyio HHPOPMALIUU PAa3IMYHBIX BUJIOB U ()OPM IMIPEJICTABICHHUS;

e OIICHUBATh JIOCTOBEPHOCTH MH()OPMAIIHH;

e UCTIOJIB30BATh CPEICTBA HH(POPMALMOHHBIX W KOMMYHUKAIMOHHBIX TEXHOJOTHHA B
pELICHUH KOTHUTUBHBIX, KOMMYHHMKATUBHBIX UM OpPraHM3AaLMOHHBIX 3agad ¢
coOyto/ileHMeM  TpeOOBaHMIl  3PrOHOMMKHM, TEXHUKH O€30MacCHOCTH, T'MTUEHBI,
pecypcocOepexenns, MpPaBOBBIX M OSTUYECKUX HOPM, HOPM HH(POPMAITMOHHOU
0€30I1aCHOCTH;

e CO3/1aBaTh TEKCThl (DU3NYECKOTO COAEp)KaHUS B pPa3IMYHbIX (opmaTax ¢ ydy€rom
Ha3HaueHUs MHQOpPMALMU U LEJIEeBOM aylAWTOpUM, BBIOMpass ONTUMAJbHYIO (GopMmy
IPEJICTaBICHUS U BU3YyaIU3al1H.

KoMMyHUKaTHBHbIE YHHBepPcalbHbIe Y4eOHbIe el cTBHA:

e OCYILIECTBJIATH OOIEHUE HA YPOKaxX (PU3UKHU U BO BHE-YPOUHOH IESATEIBbHOCTH;

e pacro3HaBaTh MPEANOCHIIKN KOH(IMKTHBIX CUTYallui ¥ CMATYaTh KOH(IIUKTHI,

e pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOK TOYKY 3PEHHUS C HMCHOJIb30BAHHEM S3BIKOBBIX
CPEICTB;

e IOHUMATh U UCTOJIb30BaTh MPEUMYILECTBA KOMaHIHOW U MHUBHU1yaJIbHON paboThI;

e BEIOUPATh TEMAaTHKy M METOJbl COBMECTHBIX AECUCTBUI ¢ Yy4€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0r0 uJeHa KOJUIEKTHBA,

e IPUHUMATh 1€ COBMECTHOH J€ATEIbHOCTH, OPIraHHU30BBIBATH U KOOPAMHHUPOBATH
JecTBUs MO €€ JOCTM)KEHHUIO: COCTABIIATH IUIAaH JEHCTBUM, pacmlpeneisTb poiu ¢
y4€TOM MHEHUH Y4aCTHUKOB, 00CYX/1aTh pe3yJIbTaThl COBMECTHOM padoThI;

e OIICHMBATh KaY€CTBO CBOETO BKJIAJa U KaXKJI0r0 yYaCTHUKA KOMaH/Ibl B OOLINI pe3ynbTat
1o pa3zpaboTaHHBIM KPUTEPUSIM;

e [IpeyIaraTb HOBBIE NMPOEKTHI, OLIEHUBATh WU C MO3UIUH HOBU3HBI, OPUTHHAIBHOCTH,
NPaKTUYECKOH 3HAYUMOCTH;

e OCYUIECTBIJIATh MO3UTHUBHOE CTPATErMUYECKOe TIOBEJEHHE B pPAa3IMYHbIX CHUTYalUsX,
IPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

PeryisiTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUS
Camoopranuzanus:

e CAaMOCTOSITEIBHO OCYIIECTBIISITh MO3HABATENbHYIO JIEATENBHOCTh B 00JacTH (PU3UKU U
ACTPOHOMUH, BBISIBIISITH TPOOJIEMBI, CTABUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;

e CAMOCTOSITEJIBHO COCTAaBJIATH IUIAH PEUICHUs PACUETHBIX M KauyeCTBEHHBIX 3aj/ad, IUIaH
BBITIOJIHEHUS MTPAKTUYECKON pabOThl C yYETOM HMMEIOUIMXCS PECypCoB, COOCTBEHHBIX
BO3MOYKHOCTEN U MPENOYTEHU;

e JaBaTh OLIEHKY HOBBIM CUTYalLlUsM;

e PaCUIMPATH PAMKH Y4€OHOTO IIpeaMEeTa Ha OCHOBE JIMUHBIX MPEINOYTCHUH;

e JIeNIaTh OCO3HAHHBIM BBHIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOsl OTBETCTBEHHOCTH 3a
pelLIeHHE;



e OLICHUBATh NPUOOPETEHHBIN OIIBIT;

e CITIOCOOCTBOBATh (OPMUPOBAHHUIO U TPOSBICHUIO JSPYIUIMH B 00JacTH (U3HKH,
MOCTOSIHHO TTOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYpPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAIbHBIH HHTEJVIEKT:

e 1aBaTh OLICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBHI B ACATEIBHOCTH, OLICHUBATH
COOTBETCTBUE PE3YJIHTATOB LIEIISM;

e BJIQJICTh HaBbIKAMH [TO3HABATEIBHOMN pedIieKcuu KaKk 0CO3HAHMS COBEPIIAEMBIX ICHCTBUN
Y MBICJIIMTEIIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUI;

e ICIIOJIb30BATh NPUEMBI peIIeKCUHN AJIS OLEHKU CUTYalluH, BbIOOpA BEPHOTO PELICHHUS;

e YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO PUHUMATh PELIEHUS 110 UX CHU)KEHHUIO;

e IPUHUMATh MOTHUBBI U APT'YMEHTHI IPYIUX [IPU aHAIMU3€E PE3y/IbTaTOB AEATEIbHOCTH;

e I[PUHUMATh Ce0sl, IOHUMasi CBOM HEOCTATKU U JIOCTOMHCTBA;

e IPUHUMATh MOTHUBBI U aPT'yMEHTHI IPYIUX IIPU aHAIU3€E PE3Y/IbTATOB AEATEIbHOCTH;

e IPU3HABATh CBOE MIPaBO U MIPaBO JPYIUX Ha OLIMOKH.

B mpouecce nocTtuxkeHMs] TMUHOCTHBIX PE3YJIbTATOB OCBOEHMS MPOrpaMMbl MO (PU3MKE IS
YPOBHSI cpeJiHero o01iero o0pa3oBaHus y 00y4YarOLIMXCsl COBEPIIEHCTBYETCS SMOLIMOHAIBHBIN
UHTEJUIEKT, MpeAIoaralouui chopMIUpOBaHHOCTb:

e CAMOCO3HAHUs, BKIIOYAIOLIETO CIOCOOHOCTh TOHUMATh CBOE YMOLIMOHATIBHOE COCTOSTHHE,
BUACTh HANPABICHUS PAa3BUTHA COOCTBEHHOH OSMOIMOHANBHOW cdepbl, OBITh
yBEpEHHBIM B ce0e;

e CaMOpETyJIUPOBaHU, BKJIFOUYAIOLIETO CaMOKOHTpOIIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTb 32 CBOE  IIOBEJIEHHE, CIIOCOOHOCTh  aJanTUpOBaThbcid K
HMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIIATH THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

e BHYTPEHHEH MOTHBALIMY, BKJIIOYAIOIIEH CTPEMJICHME K JOCTHKEHHMIO L€ MU YCIEXY,
ONTUMM3M, HHULIMATUBHOCTh, YMEHUE IEHCTBOBATh, UCXO/Is U3 CBOMX BO3MOXKHOCTEN;

e SMIIATUH, BKJIIOYAIOIIEH CHOCOOHOCTh MOHMMATh SMOILIMOHAIBHOE COCTOSIHME IPYTHX,
YUUTBHIBaThb €ro MpU OCYIIECTBIEHUU OOILIEHUs, CIIOCOOHOCTh K COYYBCTBHIO U
COIIEPEKUBAHMUIO;

e COLIMAIbHBIX HAaBBIKOB, BKIIIOYAIOLIUX CHOCOOHOCTh BBICTPAWBAaTh OTHOLICHUS C IPYTUMHU
JOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peiiaTh KOH(QIUKTHI.

I[TPEAMETHBIE PE3YJIBTATEHI

K konny oOyuenust B 10 knacce npeIMEeTHbIE pe3yabTaThl Ha YrIyOJIEHHOM YpOBHE JIOJIKHBI
oTpaxarb chOPMUPOBAHHOCTh Yy OOYUAIOIIUXCSI YMEHUI:

e IOHUMAaTh pOJIb (PU3MKH B DKOHOMHYECKOH, TEXHOJOTHUECKOW, HKOJIOTHUECKOM,
COLMAIIBHOM M 3THYECKOH chepax NesTeTbHOCTH YeJIOBEKa, POjb U MECTO (PU3MKHU B
COBPEMEHHOM Hay4YHOMH KapTHHE MHpa, 3Ha4YeHHE oTucaTeIbHOMH,
CUCTEMATHU3UPYIOIIEeH, OOBSCHUTENBHON M MPOTHOCTHYECKON (QYHKUMH (u3nueckoit
TEOPUH — MEXAHHMKH, MOJEKYJISIPHOM (PU3MKM M TEpPMOIMHAMMKH, POib (pu3nuecKon
TEOpHH B ((OPMUPOBAHUU NIPEACTABICHUN O (PU3NUECKON KapTHHE MUPA;

e pa3IMYaTh yCJIOBUS MPUMEHHUMOCTH MOJeNIel (U3NUYECKUX TET U MPOIECCOB (SBICHUN):
UHepLHalbHas CUCTEMa OTcuéra, abCOJIIOTHO TBEPIOE TEJO, MaTepuanbHas TOUKa,
PaBHOYCKOPEHHOE JBMKCHHUE, CBOOOIHOE MajieHne, abCOIIOTHO yrpyras aedopMarius,
abCOJIIOTHO YNPYyroe U aOCOIIOTHO HEYIPYroe CTOJIKHOBEHHS, MOJIEIH ra3a, >KUIKOCTH



U TBEPJOrO (KPUCTAJUIMYECKOI0) TeJla, NIEaIbHbIN ra3, TOUSUHBIH 3aps]], OJHOPOJHOE
AIEKTPUYECKOE I10JIE;

e pa3nu4aTh YCIOBHA (TpaHUIBl, OO0JACTH) TNPUMEHUMOCTH (U3NYECKUX 3aKOHOB,
IIOHUMaTh BCEOOIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OIPAaHUYEHHOCTh
MCIIOJIb30BaHUS YaCTHBIX 3aKOHOB;

* AHAJIM3UPOBATH U OOBICHIATH MEXAHUYECKUE MTPOLIECCHI U SIBJIEHMS, UCIIOJIb3YsI OCHOBHBIE
IIOJIO)KEHNUST U 3aKOHbl MEXAHUKU (OTHOCUTEIBHOCTb MEXAHUYECKOTO JIBMIKEHUS,
(GopMynbl KHHEMAaTUKN PaBHOYCKOPEHHOI'O ABMXKEHMsI, IpeoOpa3oBanus ['anumues s
CKOPOCTH M IlepeMelIeHus, 3aKOHbl HbIOTOHA, NpUHLIKII OTHOCUTENbHOCTH ['amuies,
3aKOH BCEMUPHOI'O TATOTEHHUs, 3aKOHBl COXPAaHEHUs HMITYJIbCAa M MEXAHMYECKOU
DHEPIUH, CBsA3b PadOTHl CHUJIBI C HM3MEHEHHEM MEXaHHYECKOH SHEpruu, yCIOBHUs
paBHOBecHsI TBEPAOIO Telsa), MPU ATOM HCIOJIb30BaTh MaTEMaTHUYECKOE BBIPAKEHHE
3aKOHOB, YKa3bIBaTh YCJIOBHS PUMEHUMOCTH (PU3MUECKUX 3aKOHOB: IIpeoOpa3oBaHuit
["asinnes, BTOpOro u Tperbero 3akoHOB HbIOTOHA, 3aKOHOB COXpaHEHUs UMIIYJbCa U
MEXaHUYECKON YHEPTUH, 3aKOHA BCEMUPHOI'O TATOTCHUS;

e QHAJIM3UPOBATh M OOBACHATH TEIUIOBBIE NPOLIECCHl M SIBICHUS, HCIHOJb3Ys OCHOBHbBIE
nonoxenus MKT u 3akoHbI MOJIEKYJISIpHOH (HU3MKUM U TEPMOJUHAMUKU (CBSI3b
JIaBJICHUS UJICAJIbHOTO ra3a co CPeIHEN KNHETUYECKOW dHEPIUeH TEIUIOBOTO ABUKECHUS
M KOHLEHTpaUMe:d €ero MOJIEKYJ, CBS3b TEMIIEPATypbl BEIIECTBA CO CpeaHEn
KMHETUYECKOW DHEprued TEIUIOBOIO JIBWJKEHUS €ro 4YacTUL, CBsA3b JIaBJICHUSA
UJCAJIBHOIO Ta3a C KOHLEHTpalued MOJEKYJI M €ro TEeMIEepaTypou, ypaBHEHUE
MenneneeBa—Knanelipona, nepBbld 3aKOH TEPMOJIMHAMMKHU, 3aKOH COXPaHEHUS
SHEPruM B TEIJIOBBIX TMpolleccax), IMpU OSTOM HCIOJIb30BATh MaTeMaTHYECKOe
BBIPQKCHHE 3aKOHOB, YKa3bIBaTh YCJIOBHS NPUMEHUMOCTU ypaBHEHHs MeHJeneeBa—
Knaneiipona;

e AHAJIM3UPOBATH U OOBSICHSITH DJIEKTPUUECKUE SIBICHHUS, UCIIOJIb3Ysl OCHOBHBIE MTOJIOKEHU S
U 3aKOHBI 3JIEKTPOJMHAMHUKU (3aKOH COXpaHEHMs SJIEKTPUUECKOIo 3apsja, 3aKOH
KynoHa, mOTEHIMAIBHOCTh 3JEKTPOCTATUYECKOIO IOJIA, NPUHLMII CYIEPIO3ULIUU
AIIEKTPUYECKUX TOJIEH, TIPU ITOM YKa3bIBas yCIOBHUSA NPUMEHUMOCTH 3aKkoHa KysoHa, a
TaK)K€ MPAKTUYECKH Ba)KHbIE COOTHOIICHMs: 3aKOHbI OMa Juis ydacTKa LeNHu U JUIs
3aMKHYTOM 3JIeKTpuUecKoi 1enu, 3akoH Jlxoyns—Jlenua, npasmia Kupxroda, 3axoHb
Dapanes 171 2JIEKTPOIU3A);

e ONMCHIBATh (PU3UYECKUE IPOLECCHl U SIBIICHUS, UCIONb3Yysl BEIUYMHBL IepeMelleHHe,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC T€da U CUCTEMBI TE€Jl, CHJIa, MOMEHT CHJIBI, IABJICHHE,
NOTEHLMANIbHAsl SHEPrusi, KUHETHYeCKas HHEeprus, MexaHudeckas sSHeprus, padbora
CUJIBI, UEHTPOCTPEMUTEIBHOEC YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTOCTH, CHUJIA
TPEHUs, MOIIHOCTb, SHEPTUsl B3aUMOACHCTBHS Tela ¢ 3eMiEi BOIM3U e€ MOBEPXHOCTH,
SHEeprusi ympyroi pgegopmainuu MPYXKUHBL, KOJIWYECTBO TEIJIOTHI, a0COIOTHAs
Temmneparypa Tena, paboTa B TEpMOJIMHAMUKE, BHYTPEHHSS OSHEPrus HJI€aTbHOIO
OJTHOATOMHOTO Ta3a, paboTa WAEaIbHOTO Ta3a, OTHOCHUTENbHAS BIAXKHOCTh BO3IYXa,
KITJI wmneanbHOro TEMJIOBOTO JIBUTaTessl; JJIEKTPUUECKOE ToJie, HANpsHKEHHOCTD
JNEKTPUYECKOTO MO, HANPSHKEHHOCTh IMOJS TOYEYHOTO 3apsAla WIH 3apsHKCHHOIO
n1apa B BaKyyMe€ U B JUAJIEKTPUKE, MOTCHLIHUAN IEKTPOCTATUYECKOTO MO, Pa3HOCTh
IIOTCHIUAJIOB, JJIEKTPOABUXKYILAS CHJIA, CUJA TOKA, HAIpPSHKEHUE, MOIIHOCTH TOKa,
JJIEKTPUYECKass EMKOCTh IIJIOCKOTO KOHIEHCATOpa, CONPOTUBIICHUE Y4YacTKa LENH C



NOCJIEOBATENbHBIM M HAapajjIeIbHBIM  COEJIMHEHHEM  PE3UCTOPOB,  DHEPrus
AIIEKTPUYECKOTO TOJISI KOHACHCATOPA;

e OOBSICHATh OCOOCHHOCTH MPOTEKAHUS (PU3NUYECKUX SBICHUN: MEXaHUYECKOE JBIKCHHE,
TEIUIOBOE JIBUKEHHWE YacTHUIl BEIECTBA, TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE
JBWOKeHUe, IudQy3us, HcIapeHue, KUIEHUWE W KOHJEHCAllus, IUIaBJIEHUE U
KpHUCTaTU3aIus, HaIpaBJICHHOCTh TETUIoNepeIayu, ANIEKTPHU3ALHUS TeII,
HKBUIMIOTEHIIMATIBHOCTH MOBEPXHOCTHU 3aPSHKEHHOTO MIPOBOAHUKA;

e [I[POBOJIUTh MCCIIEJOBAHUE 3aBUCHUMOCTU OJHOW (U3NYECKOH BEIUYMHBI OT APYrod C
UCIOJIb30BAaHUEM MPSAMBIX M3MEPEHMH, IpPU 3TOM KOHCTPYUPOBaTb YCTaHOBKY,
($UKCUpOBaTh pPe3yabTaThl MOJYYCHHOW 3aBUCHUMOCTH (PU3UYECKUX BEIWYMH B BUJIC
rpaduKoB C Y4€TOM aOCONIOTHBIX MOTPEUIHOCTEH W3MEPEHUH, N1enaTh BBIBOIBI IO
pe3yibTaTaM UCCIIE0BaHuUS;

e [[POBOJIUTh KOCBEHHbIE H3MEpPEHUs (U3NYECKUX BEJIMYUH, IpPU 3TOM BbIOMPATH
ONTUMAIIBHBIA METOJ HM3MEPEHHs, OIICHWBAaTh AaOCOJIOTHBIE M OTHOCHUTEIbHBIC
MOTPEIIHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHUH;

e [I[POBOJIUTH ONBITHI IO IPOBEPKE MPEAJIOKECHHON TMIOTE3bl: IIAHUPOBATh SKCIIEPUMEHT,
coOMpaTh IKCHEPUMEHTAIbHYIO YCTAaHOBKY, aHAJIM3UPOBATh MOJYUYEHHBIE PE3yJbTaThl
U JIeNIaTh BBIBOJI O CTaTyCe MPEIOKEHHOMW THITOTE3bI;

e cOOMIOIATh TpaBMIIa OE€30MAaCHOTO TPYAA IMPH TPOBEICHHHM HCCIECJOBAHUN B paMKax
y4eOHOT0 3KCIEPUMEHTa, NPAaKTUKyMa U Y4eOHO-MCCIIE0BATEIbCKOW M INPOEKTHON
JeSITeIbHOCTH C HCIHOJb30BAHUEM H3MEpPUTENbHBIX YCTPOHUCTB M J1aOOPAaTOPHOIO
000pyI0BaHNS;

e pemarth pacu€THBIC 3a7aUM C SBHO 33/JIaHHOWM M HESBHO 331aHHOW (PH3MUECKON MOJIEIBIO:
Ha OCHOBAaHMU aHaJIW3a YCIOBHS OOOCHOBBIBATH BBHIOOp (u3MuUecKo MojenH,
oTBevarolleil TpeOoBaHUAM 3aauul, IPUMEHATH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTU U
NOCTYJaThl (PU3MYECKUX TEOPHHA MPH HCIOIB30BAHUM MAaTEMATHYECKHX METO/I0B
pemeHust 3a1a4, MPOBOAUTH pacdy€Thl HAa OCHOBAaHWM WMEIOIIUXCS JIaHHBIX,
aHAJTM3UPOBaTh PE3yNbTaTbl U KOPPEKTUPOBaTb METOJbl pEIIEHUS C Y4ETOM
MOJIy4EHHBIX Pe3yJbTaTOB;

e pemaTh Ka4eCTBEHHBIE 3a/[aud, TpeOyrole MpUMEHEHHS 3HAHWHA M3 pa3HBIX Pa3J/IeioB
Kypca (QH3WKH, a TaKKe WHTErpallid 3HAHUA W3 APYrHX TPEJAMETOB €CTECTBEHHO-
HAYYHOTO IIMKJIA: BBICTPaMBATh JIOTMUYECKYIO ILIEMIOYKY PACCYXKAECHUH C ONMopoi Ha
U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3HUYECKHE SBICHHUS;

e HCTIOJIH30BaTh TEOPETHUYECKUE 3HAHUS JJISI OOBSCHEHUS OCHOBHBIX TMPUHIIMIIOB PabOTHI
WU3MEPUTENBHBIX MIPUOOPOB, TEXHUIECKUX YCTPOHUCTB M TEXHOJIOTHIECKUX MPOIECCOB;

e IPUBOANTH MPUMEPHI BKJIAJIa POCCUHCKUX M 3apyOeKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HayKd, B OOBSCHEHHE IPOLIECCOB OKPYXAIOIIEr0 MHpPA, B PA3BUTHE TEXHUKH U
TEXHOJIOTHH;

e aHAJIM3UPOBATH M OIEHUBATH MOCIIEICTBHS OBITOBOW M MPOU3BOICTBEHHOH IEATEIIEHOCTH
4eJOBEKa, CBS3aHHOW C (U3UYECKUMHU TpOLeCCaMM, C TO3MLIUH 3KOJIOrMYECKOU
0€30I1aCHOCTH, TPEACTABICHUH O paIlMOHAIBFHOM IPHPOJONOIB30BaHIH, a TaKKe
pPa3yMHOM HCHOJIb30BAHUU JTOCTH)KEHUH HAyKM M TEXHOJOTHM Uil JTajJbHEUIIero
Pa3BUTHSI YEJIOBEYECKOTO OOIIIECTBA;

e IPUMEHSATH PA3IUYHbIE CIIOCOOBI PabOTHl ¢ MH(pOpMAIMel (U3NIECKOTO COIACpKAHUS C
UCTIOJIb30BAHUEM  COBPEMEHHBIX HMH(OPMAIIMOHHBIX  TEXHOJOTHH, TpPH  3TOM
UCMO/Ib30BaTh ~ COBPEMEHHbIE  HMH(OPMAIMOHHBIE  TEXHOJIOTMM  JUId  IIOUCKA,



nepepaboTKU W TPEABSBICHHUS Y4YeOHOW W HAyYHO-TIOMYJSIPHON HH(POpPMAIIHH,
CTPYKTYpUPOBAHHUS W HMHTEPHPETANUU HHPOPMAIMH, MOJIYICHHON W3 pa3IMYHbIX
HMCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOTydaeMyr0 HH()OPMAIIUIO U OIICHUBATH €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMCIOUIMXCS 3HAHWW, TaK M HAa OCHOBE aHaln3a
UCTOYHUKA MHPOPMALIUY;

e IPOSIBJIATH ~ OPTAaHM3AIMOHHBIE W  [O3HABATEIbHBIE YMEHHUS CAMOCTOSTEILHOTO
NpPUOOPETEHUS] HOBBIX 3HAHWW B TIPOIECCE BBHITIOJHEHHUS MPOCKTHBIX U y4eOHO-
UCCIIEIOBATEIIHCKUX Pa0OT;

e paboTaTh B TPYNIEC C HUCIOJIHCHUEM pPa3IMYHBIX COLMAIBHBIX pOJICH, IJIAHUPOBAThH
paboTy TpYMIbI, pPAMOHAIBHO PACHPENSIsITh JCATCIbHOCTh B HECTAHJIAPTHHIX
CUTYaIUsX, aJICKBaTHO OIICHUBATH BKJIAJ KKIOTO M3 YYACTHUKOB TPYIIIBI B PEIICHUE
paccMaTpuBaeMou poOIIeMBl,

e IPOSIBJISITH ~ MOTHBAIMIO K  Oyaymied  mpoeCCHOHAIBHOW — JESATEIBHOCTH  T10
CHEIUATBHOCTSIM (PH3UKO-TEXHUIESCKOTO TTPODHUIIS.

K xonuy oOyuenus B 11 knacce npeiMeTHbIE pe3yNbTaThl Ha YrIIyOJEHHOM YPOBHE JOJKHBI
OTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

e IOHUMATh POJIb (PU3UKU B SKOHOMUYECKOH, TEXHOJIOTHYECKO, COLIMAaIbHON U 3THYECKON
cepax IesITeTHLHOCTH YeJIOBEKa, POJib M MECTO (M3MKH B COBPEMEHHOW HAy4HOI
KapTUHE MHUpa, pPOJb ACTPOHOMMHM B IPAKTHYECKOW JEATEIBHOCTH YEJIOBEKa U
JAIBHEHWINIEM  HAy4yHO-TEXHMYECKOM  pa3BUTHM,  3HAUYEHUE  OIMCATEIBHOM,
CHCTEMaTH3UPYIOLIEH, OOBSICHUTENBHOM M MPOrHOCTUYECKOM (PyHKIMH (uzndeckoit
TEOPUM — DIJIEKTPOJMHAMHKH, CHELUAIBHOM TEOPHUM OTHOCUTEIBHOCTH, KBaHTOBOU
¢uzuku, ponb puU3NYECKON Teopuu B (GOPMUPOBAHUHU MPEACTABICHUN O (HU3HUECKON
KapTHHE MHUpPA, MeCTO (u3MyecKod KapTHHBI MHpa B OOILEM psly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABIECHUN O IPUPOJIE;

e pa3naMyaTh yCIOBHUS MPUMEHUMOCTH Mojenel (GU3NUYECKUX TeNl U MPOLECCOB (SBICHUI):
OJIHOPOJIHOE JJIEKTPUYECKOE W OAHOPOJHOE MArHUTHOE TMOJsA, T'apMOHUYECKHE
KoJIeOaHus, MaTeMaTW4eCKMi MAasTHHUK, WJICIbHBIH NPYKUHHBIH  MasTHUK,
rapMOHUYECKHE BOJIHBI, HJI€aIbHBIA KOJIeOaTeIbHBIH KOHTYp, TOHKas JIMH3a, MoJiesei
aToma, aTOMHOTO siIpa U KBAHTOBOW MOJIEIIN CBETA;

e pa3nuuaTh ycHoBUs (TpaHUIBI, O0JACTH) TPUMEHUMOCTH (PU3NYECKHX 3aKOHOB,
NOHUMAaTh BCEOOIIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OIPaHUYEHHOCTh
MCIIOJIb30BaHUS YaCTHBIX 3aKOHOB;

e AHAJIM3UPOBATh U OOBACHATH DJIEKTPOMArHUTHBIE MPOLECCHl U SIBJICHMS, HCIONb3YS
OCHOBHBIE TIOJIO)KEHHMSI W 3aKOHBl DJIEKTPOJUHAMUKM U CIEHHAIBHONM TEOpHH
OTHOCHUTEJIBHOCTU (3aKOH COXpaHEHHUs AJIEKTPHUUECKOro 3apsia, cuia AMIepa, cuia
JlopeHnia, 3aKOH >3JIEKTPOMAarHMTHOM HMHAYKIMM, npasuiao Jlenma, cBsazp JOC
CaMOMHAYKIMU B JJIEMEHTE JJIEKTPUYECKOW LIENH CO CKOPOCTBIO U3MEHEHUS CHUIIBI
TOKa, MOCTYJIaThl CHEHaTbHON TEOpUN OTHOCUTENbHOCTH DUHIITEHHA);

e QHAJIM3UPOBATh U OOBSACHATH KBAHTOBBIE MPOLIECCHl U SIBIECHUS, UCIONb3YS MOJIOKEHUS
KBaHTOBOH (u3uku (ypaBHeHHe DiHIITeHHA A1 HoTOdPdeKTa, MepBbId U BTOPOM
nocTynatel bopa, MpUHIIUIT COOTHOIIEHUsT HeonpeaenénHocrel ['eiizenOepra, 3aKOHBI
COXPAaHEHHs 3apsA0BOrO M MacCOBOTO YMCEN M YHEPIUU B ANEPHBIX PEaKLHUAX, 3aKOH
PaIMOAaKTUBHOTO pacmaja);



e OTIHCHIBATh (DU3NYECKHUE TPOLECCHl M SBICHHS, MCIIOJB3YsI BEIMUMHBI: HANPSHKEHHOCTH
AIIEKTPUYECKOTO  TOJI, MOTEHIMAJd  DJIEKTPOCTaTUYECKOTO  TOJs,  pa3HOCThb
MOTEHIIMAJIOB, 3JIEKTPOJBIKYINAS CHJIA, WHIYKIUS MarHUTHOTO TIOJSl, MarHUTHBIN
MOTOK, cWia Awmrepa, WHAYKTHBHOCTb, JJICKTPOJBHKYILAS CHJIA CaMOHMHIYKIIWH,
SHEPrusi MArHUTHOTO TIOJIsI TPOBOJIHUKA C TOKOM, PEISTUBUCTCKHA MMITYJIBC, TTOJTHAS
SHEPTUs, SHEPTHs TIOKOSI CBOOOIHON YaCTHIIBI, YHEPTUSL U UMITYJIbC (DOTOHA, MaCCOBOE
YHCIIO U 3apsi Aapa, SHEPTHUS CBSI3H SIIPa;

e OOBSICHSTh OCOOCHHOCTH TMPOTEKaHUS (PHU3MUYSCKHX SBJICHUH: 3JCKTPOMAarHUTHAs
WHIYKIIHSI, CAMOMHIYKIIHS, Pe30HaHC, HHTepdepeHrs BoIH, AudpaKius, Jucnepeus,
MOJIHOE BHYTPEHHEE oTpaxkeHue, (ortodnekrpuueckuid dpdekr (hotorddekr), anbda-
u Oera-pacmanel  sAep, TaMMa-u3lIydeHHe  siaep, (U3MYECKHe  MPHHLMUIIBI
CIIEKTPAJILHOTO aHAJIN3a U paboThI Jla3epa;

e OTIPE/ICIISITh HANPABJICHUE WHAYKIIMM MArHUTHOTO TOJS MPOBOJAHHMKA C TOKOM, CHIIBI
Awmriepa u cuibl JlopeHua;

e CTPOUTH HM300pa)K€HHE, CO3/1aBaéMO€ IUUIOCKMM 3€pKaJioM, TOHKOW JIMH30HM, U
pPacCUYHUTHIBATH €r0 XapaKTEPUCTUKH;

e IPUMEHSATh OCHOBOITOJIATAIONINE ACTPOHOMUYCCKHE TOHSATHS, TCOPUU W 3aKOHBI IS
aHamm3a W OOBSCHEHHS (PU3MUYECKUX MPOIECCOB, MPOMCXOIAMIMX B 3BE3NAX, B
3BE3HBIX CHCTEMax, B MEKIallaKTHYeCKOW cpeze; IBMKEHUS HEOECHBIX Tel,
SBOJIFOLIMY 3BE3 1 BeceneHHOM;

e IPOBOJUTH HCCIIEIOBAaHUE 3aBUCHUMOCTEH (DU3MYECKUX BEIWYMH C HCIOJIb30BAHHEM
MPSIMBIX U3MEPESHHM, TIPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHPOBATH PE3yIbTaThI
MOJTYYEHHOW 3aBUCHMOCTH (PU3UYECKHX BEIMYMH B BHUAC TpaduKoB C YyIETOM
a0CONIOTHBIX ~TOTPEIIHOCTe WM3MEPEeHUU, [eNaTh BBIBOABI IO  pe3ylbTaTaM
WCCIICJIOBAHMUS,

e IPOBOJIUTh KOCBEHHBIC W3MEPECHHUS (U3MYECKUX BEIMYWH, IPU 3TOM BBIOUPATH
ONTHMATBHBIA METOJ W3MEPCHHUsS, OICHUBATh aOCONIOTHBIE W OTHOCHUTEIIbHBIC
MOTPENIHOCTH MPSMBIX M KOCBEHHBIX U3MEpPEHU;

e IPOBOJUTH OMBITHI IO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: MJIAaHUPOBATH IKCIIEPUMEHT,
COOMpaTh IKCIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3UPOBATH MOJTYYCHHBIE PE3yNIbTaThI
M JIeNaTh BBIBOJI O CTaTyCe MPEIIOKEHHOW THITOTE3HI;

e OTIHMCHIBATH METO/IbI MOJIYUEHHS HAYYHBIX aCTPOHOMUYECKUX 3HAHUM;

e COOMIONIATH TIpaBWJIa O€30MacCHOrO TpyJda MPH TPOBEACHUH HCCIEAOBAHUN B paMKax
y4eOHOTO SKCIIEPUMEHTA, TPAKTUKyMa M Y4eOHO-MCCIIETOBATEIBCKOW M TMPOEKTHOU
NeSITETIHHOCTH C HWCIOJh30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIaOOPaTOPHOTO
o0opymoBaHus,

e pemIaTh pacu€THHIC 3a7]a41 C SIBHO 3aJJaHHOW M HESIBHO 33JaHHON (pU3MYECKON MOJAEIBIO:
Ha OCHOBAaHWHW aHalM3a YCIOBHS BBHIOMpATh (U3NUYECKHE MOJIENH, OTBEYAIOIINE
TpeOOBaHUAM 3aJIa4¥, MPUMEHATH (POPMYITBI, 3aKOHBI, 3aKOHOMEPHOCTH W ITOCTYJIaThl
(bU3MYECKUX TEOPH MPU UCTOIB30BAaHUN MAaTEMATHUYECKUX METOJOB pelIeHHs 3ajad,
NPOBOJUTH PACUYEThl HA OCHOBAaHMM MMCIONIUXCS TAaHHBIX, AaHAJM3UPOBATH PE3YJIbTAThI
¥ KOPPEKTUPOBATH METOJIBI PEUICHHUS C YIETOM MOTYYSHHBIX PE3YJIbTATOB;

e pemaTh Ka4eCTBEHHBIE 3a/laud, TPeOYyIOIe MPUMEHEHHS 3HAHWHA M3 pa3HBIX Pa3JIeioB
Kypca (DUM3WKH, a TakKe WHTETpAllMH 3HAHUW U3 JPYTUX TPEIMETOB ECTECTBEHHO-
HAYyYHOTO IIMKJIA: BBICTPAMBAaTh JIOTHYECKYIO IIETIOYKY PACCYKICHHH C OMOpod Ha
W3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (PU3HUYECKHE SIBICHHUS;



e UCIOJIb30BATh TEOPETUUECKUE 3HAHUSA A OOBACHEHHS OCHOBHBIX HNPHHLUIIOB PAaOOTHI
U3MEPUTENBHBIX MPUOOPOB, TEXHUIECKUX YCTPOUCTB M TEXHOJIOTUIECKUX MPOIIECCOB;

e IPUBOAMTH MPUMEPHI BKJIAJa POCCUNHCKUX M 3apyOCKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKd, B OOBACHEHHE IPOLECCOB OKPYXKAIOIIEro MHUpPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHI;

e AHAJIM3UPOBATH M OLEHUBATH MOCIIEICTBHUS OBITOBOW U MPOU3BOICTBEHHOH EATEIIEHOCTH
YeJI0BEKa, CBSI3aHHOW C (PU3MYECKUMHU IPOLECCAMHU, C TO3UIHUN SKOJIOTHYECKOH
0€30I1aCHOCTH, MPEICTaBIEHUH O palMOHAJIBHOM IPHPOJONOJIB30BAaHUM, a TaKKe
pasyMHOM HCIOJIb30BAHUU JOCTHKEHMM HAyKM M TEXHOJIOTMH A AajdbHEHIIEero
Pa3BUTHS YEIIOBEYECKOTO OOIIECTBA;

e IPUMEHSATH PA3IUYHBIE CIIOCOOBI PabOThI ¢ MH(pOpMAaIel (U3MUECKOTO COAEPIKaHUS C
UCIOJIb30BAHUEM  COBPEMEHHBIX HMH(OPMAIMOHHBIX  TEXHOJOTHH, MNpUH  3TOM
UCIOJIb30BaTh ~ COBPEMEHHbIE  HMH(OPMAIMOHHBIE  TEXHOJIOTMM Ui  IIOUCKa,
nepepaboTKH W TPEAbABICHHUA Y4YeOHOW M HAYYHO-TIOMYJISAPHOHW HH(OpMAIIH,
CTPYKTYPUPOBAaHUS M HMHTEPIPETaludl WHGPOPMALUHU, MOJYYCHHOH W3 PazIHIHBIX
UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATh MOJIy4aeMy0 UH(OpPMaIUIO U OLICHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCS 3HAHWM, TaK M Ha OCHOBE aHAJIN3a
UCTOYHUKA UH(POpMALUY;

e IPOSIBJIATh ~ OPraHM3ALIOHHBIE W  [I03HABATEJIbHBIE YMEHHUS CAMOCTOSITEIBHOTO
npuoOpeTeHUs] HOBBIX 3HAHUM B IPOLIECCE BBHIMOJIHEHUS IPOEKTHBIX U Yy4eOHO-
UCCIIEI0BATEIbCKUX PaboT;

e paboTaTh B TPYIIE C HCIOJHEHUEM pA3JIMYHBIX COLUAIbHBIX pOJIEH, IIAHUPOBATh
paboTy Tpynmbl, palMoOHAIbHO PpACHpPENesaTh JEATENbHOCTh B HECTAHJAPTHBIX
CUTYallUsX, aJIeKBaTHO OLIEHUBATh BKJIA/l KaXJOTO U3 YYACTHUKOB I'PYIIbI B pelIeHUE
paccMaTpuBaeMoi MpoOIeMsl;

e IPOSIBJIATH ~ MOTHUBALIMIO K  Oyaymedl  npodeccuoHaJbHOM — EATENIbHOCTH IO
CIENUATBEHOCTSAM (DPU3UKO-TEXHHUECKOTO MPODUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypcsl
Pazgen 1. HAYUHBII METO/I IIO3HAHMSI ITIPUPO/JIbI
11 Hayunslii MeTO O3HAHUS TPUPOBI 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 MOJIEKYJIIPHOKUHETHUECKON TEOPHH 15
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20
33 ArperaTtHble cocTosiHUS BeniecTBa. DazoBbie 14 1
MepeX bl
Hroro no pazneny 49
Paznen 4. DJIEKTPOINHAMUKA
4.1 DNeKTpruYecKoe mosie 24
4.2 [TocTOSIHHBIN TEKTPUYECKUI TOK 24




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




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paznen 1. DJIEKTPOJAUNHAMUKA
11 MaruauTHoe nosie 14
1.2 DJIeKTpOMarHuTHask UHIYKIUS 13 1
Hroro no pazgeny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexannueckue KoneOaHus 10
2.2 DNEeKTPOMarHUTHHIE KOJIEOaHUS 15
23 MexaHWYecKre U JIEKTPOMArHUTHBIE 10 1
BOJIHBI
2.4 Onruka 25 1
Hroro no paszneny 60

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

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

4.1 KopmyckynsgpHO-BOITHOBOH Ayalin3m 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 aCTPOPHU3IUKU

12
Wroro no pazueny 12
Paznea 6. PU3HUYECKHAN MPAKTUKYM
6.1 ‘ Ou3nyecKuil MPakKTUKyM 16 16
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOIIEE IOBTOPEHUE
Cucremaruzanus u 00001eHne
71 HPEIMETHOTO COJIEPYKAHUS U OIIbITa 15
' JESTEIIbHOCTH, IPUOOPETEHHOTO MPU
u3zydeHuu kypea ¢pusuku 10 — 11 kmaccos
Hroro no pazgeny 15
PeszepBHOe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne ara ugposBbie
n/n Tewa ypoka Bceero Koutpoaphbie  Tpakruieckue fI[Sy‘ICHPIH :)lﬁ[()l:ll;OBaTeJIbele
padoThbI padoTsI pecypesI

Ouznka — pyHIaMeHTalbHas HAayKa O 1

npupojie

Hayunblii MeTO/ MO3HAHUS U METO/IbI 1

uccieoBaHus PU3NYECKUX SIBICHUI

DKCIIEPUMEHT U TEOPHS B MPOIIECCE

no3Hanus npupoasl. Habmonenne u 1

IKCIIEPUMEHT B (PU3UKE

CnocoObl u3mepenus U3NUECKUX BEIIUYUH 1

AOCOmI0OTHAs U OTHOCUTEIbHAS

MOTPEIIHOCTH U3MEPEHUI (PU3NIECKUX 1

BEJIMYUH

MopnenupoBanue B ¢pusuke. Posb u mecto

¢busuky B GOopMUPOBAHUU COBPEMEHHOM 1

Hay4YHOM KapTHUHBI MUPA, B IPAKTHYECKOU

JIeATEeTbHOCTH JIIOAEH

Mexanndeckoe aBmxkeHne. CucreMa

orcyeTa. OTHOCUTEIHLHOCTh MEXAHUYECKOTO 1

newkenust. [Ipsmast u oOpaTHast 3a1a9n

MEXaHUKH

Pannyc-BekTop MaTepHaIBHON TOYKH, €TO 1

MIPOEKIIMU Ha OCH KoopAauHaT. Tpaekropusi.




[Tepemenienue. Cxopocts. X npoekuuu Ha
OCH KOOpJIUHAT

10

11

PaBHOMEpPHOE ITPAMOIIMHEVHOE IBUKEHHUE.
I'paduueckoe onucanme paBHOMEPHOTO
IPSIMOJIMHENHOTO JBUKEHUS

Ciio)keHue nepeMeIeHH U CKOPOCTEH.
Pentenue 3anau

HepaBHomepHoe nBUKEeHHE. MTHOBEHHAs

cKopocTh. Yckopenue. [Ipsmonuneiinoe
JBUKEHHE C TIOCTOSTHHBIM YCKOPEHUEM

12

I'paduueckoe onucanue npsIMOINHEHRHOTO
JIBUKEHUSI C TIOCTOSIHHBIM YCKOPEHUEM

13

14

15

16

CBo0OOIHOE MajicHUE. Y CKOPEHHE
CcBOOOHOTO IMaJeHus. 3aBUCUMOCTh
KOOPJMHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHHU U UX rpapuKu

JIBm>xeHue Tena, OpOIIEeHHOTO MO YIJIOM K
TOPU30HTY

Kpusosmuelinoe nBrkeHue. J[BuxeHue 1o
OKPYKHOCTH. YTJIOBas U JIMHEWHAS
ckopocts. [lepuoa u yacrora.
L[eHTpOCTpEMHUTEIILHOE U TIOJIHOE
YCKOpPEHHUE

KonTpomnpHas pabota mo Teme
"Kunemaruka"

17

IlepBsiif 3akoH HproToHa. MHEpIMaibHbIE
cucreMsbl orcuéra. [IpuHnmn
OTHOCHUTENBHOCTH ["anunes.




HeunepuuanbHble CUCTEMBI OTCYETA

Cuna. PaBHozeicTBytomas cuna. Bropoit

18 3akoH HproToHna. Macca

19 B3aumoneiictue ten. Tperuil 3aKoH
Hrrotona

20 [Ipunuun cynepno3unuu cui. Pemenne
3a/1a4 Ha MpUMeHeHne 3aKkoHoB HproToHa
3aK0H BCEMHUPHOTO TATOTCHUS.

21 DKBHUBAJICHTHOCTb IPABUTAIIMOHHON U
WHEPTHOU MaccChl

99 Cuna TsKeCTH M yCKOpeHHe CBOOOIHOTO
nageHus
JIBrokeHHe HEOSCHBIX TE U X

23 HCKYCCTBEHHBIX CITyTHUKOB. [IepBas
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
Y4E€TOM CHUJIbI COIPOTUBIIEHUSI CPEIBI

26 Hasnenue. 'mapocratnueckoe AaBiIeHHUE.
Cuiia Apxumena
AOCOFOTHO TBEPJIOE TEJIO.

27 [TocTymarensHOE U BpalaTeIbHOe
JIBIKEHUE TBEPJIOTO Telia

98 MOMEHT CUJIBI OTHOCUTEIBLHO OCHU
BpanieHus. [1nedo cumnbl

29 CroxeHue cuil, MPUIOKEHHBIX K TBEPIOMY

teny. LleHTp TsxecT Tena. YcnoBus




paBHOBECHS TBEPAOTO Tea. Buapl
paBHOBECUS

30

31

Pemenue 3amau

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

32

HNMnynbec MmaTepualbHOW TOUYKH, CUCTEMBI
MaTepualbHbIX ToYeK. LlenTp Mace
CHUCTEMBI MaTepUaANIbHBIX TOUEK. Teopema o
JBUKEHUM LIEHTPA Macc

33

NmMnynbe cuiibl 1 M13MEHEHUE UMITYIIbCa
Tesa. 3aKOH COXPaHEHUsI UMITYJIbCa.
PeakTnBHOE OBMKECHIE

34

35

MoMeHT UMITyJIbCa MaTepUaAIbHONW TOUKH.
[IpencraBienue 0 COXpaHEHMU MOMEHTA
HNMITYJIbCa B HCHTPAJIBHBIX IMOJIAX

Pemenue 3amau

36

Pabora cuibl Ha MaJIOM U HA KOHEYHOM
nepemernieHnu. I'papuueckoe
MIpe/ICTaBJICHHE padOTHI CHUIIBL. MOIIIHOCTH
CHJIBI

37

Kunernueckas sueprus. Teopema 06
M3MEHEHUU KHHETUYECKON IHEPTHH
MaTepHalIbHON TOUKH

38

39

[ToreHnnanbHbIe U HEOTEHIIUAIBHBIE
cuibl. [loteHnmansHas sHeprusa. Bropas
KOCMHUYECKasi CKOPOCTh

TpeTLH KOCMHUYCCKasA CKOPOCTh. CBs3b
pa6OTIJI HCIMOTCHIMAJIBHBIX CHJII C




W3MEHCHHEM MEXaHHMISCKOM SHCPTHUU
CHCTEMBI Tel. 3aKOH COXpaHECHUA
MEXaHUYEeCKOH OHEPIrun

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

40 YpaBHeHnue bepHymum U1 uacaIbHON
KUJKOCTH

41 KoHTposbHast pabota 1o teme "3akoHbI
COXpaHEHHUs B MeXaHHKe"
Pa3BuTHe npeacraBneHuit 0 mpupoe

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

43 TBEPABIX TeJ. XapaKkTep ABUKECHUS U
B3aMMOJICHCTBHSI YACTHI] BEILIECTBA
Macca u pazMepsl MOJIEKYIT (aTOMOB).

44 KommuaectBo BemtecTBa. IlocTostHHAs
ABoraapo

45 Temneparypa. TermnoBoe paBHOBecHE.
[lIkana [enbcust

46 Pemenue 3amau

47 WneanpHbiil ra3. I'a3oBbIe 3aKOHBI

48 VYpasaenue Menzaeneesa-Knaneiipona.
Pemenue 3agau

49 AOcoroTHas TeMIiepaTypa. 3aKoH
Hanprona

50 W3ompoueccel B nacaabHOM rase ¢
MOCTOSTHHBIM KOJIMUYECTBOM BEILIECTBA

51 I'paduueckoe npencrapieHue




U30TIPOLIECCOB: U30TEpPMa, U30X0pa,
n3zobapa

52
53

OcHoBHoe ypaBHenne MKT

Penrenue 3anau

54

CBs13b a0COTIOTHOI TeMmepaTypbl
TEPMOJMHAMHYECKON CUCTEMBI CO CpEIHEN
KMHETUYECKOU SHEprueH MocTynaTeaIbHOro
TEIUIOBOT'O IBM)KEHUS €€ YacTHL]

55

56

O0001eHHE U CUCTEMATU3ALIUS 3HAHUM 110
teme "OcuoBet MKT"

KonTponbhas pabota no teme "OCHOBBI
MKT"

57

58

TepmoauHaMudeckas cucreMa. 3ailaHue
BHEIIHUX ycnoBul i T/ cuctemsl.
Bremnne v BHyTpeHHUE ITapaMETPBI.
ITapamerpsl T/l cucTemsl Kak cpeaHue
3HAYCHUS BEJIUYMH, ONUCHIBAIOLINX €€ Ha
MUKPOCKOIIMYECKOM YPOBHE

Hynesoe Hauano TepMOAUHAMUKH.

Camonpoun3sBodbHas penakcanus T]]
CHCTEMBI K TEIJIOBOMY PAaBHOBECHUIO

59

Moaens naeansLHOTO rasa B
TepMO)II/IHaMI/IKe. YC.]'IOBI/IH HpI/IMeHI/IMOCTI/I
3TOH MOJIENIN

60

61

VYpaBuenue Menaeneesa-Knaneiipona u
BBIPAKEHHE 11 BHYTPEHHEN SHEPrUU
Bripaxenue a1 BHyTpEeHHEN SHEPTUU
OJIHOATOMHOT'O MICAJIbHOIO T'a3a.




KBazucrarnueckue u HeCTaTHUCCKHE
IIPOLECChI

62

63

64

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

Temnonepenaya Kak crnoco0 U3MEHEHUs
BHyTpeHHel 3Hepruun T/l cucremsl 6e3
coBepIIeHHs paboThI

KOHBGKHI/ISI, TCILIOIIPOBOAHOCTD,
H3JTYy4YCHUC

65

KommaectBo Tennorsl. TemroéMKoCTE Tea.
VY enpHas U MOJISIpHAs TEIIOEMKOCTH
BEIECTBA. Y JIeJIbHAS TEIJIOTA CTOPAHUS
TOIJINBA

66

67

68

Pacuér konmuyecTBa TETUIOTHI IPH
TerIonepeaye

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

U3MEHEHUS BHYTpeHHeH dHepruu T /1
CHUCTEMBI

69

Bropoii 3akoH TepMOAMHAMUKH JJTsI
PaBHOBECHBIX M HEPABHOBECHBIX
nporieccoB. HeoGpaTuMocTh MpUpPOAHBIX
IIPOLIECCOB

70

71

[TpyuHIMIIBI AEHCTBUS TEIJIOBBIX MAIIWH.
KII

MaxkcumansHoe 3HaueHue KITM, Iukn




Kapno

72

73

Pentenue 3anau

DKOJIOTUUYECKHUE ACIIEKTHI UCIIOIB30BAHMS
TEIJIOBLIX ABUrareieii. TermioBoe
3arpsi3HCHUE OKPY)KAIOIIEH CpeIbl

74

75

76

Pemenue 3amau

O0001eHre U cucTeMaTU3aLMs 3HAHUI 110
teme "Tepmonunamuka. TemnnoBbie
MaIIuHe!"

KoHTpoinbHas pabota 1o Teme
"Tepmoaunamuka. TennoBbie MaluHbI"

77

[TapooOpazoBanue u KOHICHCALIMSL.
Hcnapenne n kunenue. Y nenpHas TeILioTa
napooOpa3zoBaHus

78

HacelinieHHbIe 1 HEHACHIIIIEHHBIE MapHI.
KauecTBeHHas1 3aBUCUMOCTB TUIOTHOCTH U
JIaBJICHUS HACBIIIEHHOTO I1apa OT
TEMIIEpaTypbl, UX HE3aBUCUMOCTb OT
00BEMa HACBIIIIEHHOTO Napa. 3aBUCUMOCTb
TEMIIEPATYPHI KUIIEHUS OT JAABJICHUS B
KUAKOCTH

79

BnaxxnocTs Bo3myxa. AGCoOTHAS U
OTHOCUTCJIbHAA BJIAKHOCTDH

80

81

Pemenue 3amau

TBépnoe Teno. Kpucrammueckne n
amopdHbIe Tena. AHU30TPONHS CBOMCTB
KpHUCTAJIJIOB

82

[InaBnenue u kpucTayuM3anus. Y geiabHas




TeruioTa riasiaenus. Cyonumanus

83

84

85

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

TermoBoe paciupeHue KUAKOCTEN U
TBEPABIX Tel. AHTAPMOHHU3M TEIIOBBIX
KoJIe0aHUI YacTHIl BEIIeCTBa

[TpeoOpa3zoBanue 3HEprun B Pa3zoBbIX
nepexoiax

86
87

YpaBHeHUE TEIIOBOTO OanaHca

Pemenue 3amau

88

IToBepxHocTHOE HaTsKeHHE. KanmsspHbie
aBJieHUA. [aBieHue noa UCKpUBIEHHON
MMOBEPXHOCTHIO KUAKOoCcTH. Dopmyna
Jlannaca

89

90

91

92

0O00011eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
TeMe "ArperaTHble COCTOSTHHUS BEIIECTBA.
®da3oBbIe IEPEXO0bI"

KonrtponbHas pabora no reme "ArperaTHbie
coctosiHUs BenecTBa. @a3zoBbie epexos”

DJneKTpu3anus Tel U €€ MpOosIBICHUS.
DnekTpuueckuii 3apsia. [[Ba Buna
ANEKTPUUECKUX 3apsiaoB. [IpoBoaHMKH,
JUADJIEKTPUKH U MOJYIIPOBOJHUKH

DJIEMEHTApHBIN JIEKTPUUECKHM 3apsi.
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

93

B3anmoperictue 3apsiioB. Todyeunble
3apsanbl. 3akoH Kynona




94 Perenne 3agau

95 Onektpuueckoe notie. Ero neiicteue Ha
ANEKTPUUECKHUE 3aPS/IbI

Hanpspk€HHOCTD 31EKTPUYECKOTO TOJSL.
96 [TpoOHebIi 3aps. JInHUKM HaNPSHKEHHOCTH
aneKTpudeckoro noist. OqHopoIHOe

JIIEKTPUYECKOE T10JIC

[ToTeHIMATBLHOCTD JIEKTPOCTATUYCCKOTO
97 moJist. Pa3HOCTh IMOTEHIIMAJIOB U
HaIPsDKEHUE

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

CBs13b HaPSKEHHOCTH MOJISL U Pa3HOCTU
99 MOTEHIINAJIOB JUISI AJICKTPOCTATHYECKOTO
0JIst

[TpyHIMI CyNIEpIIO3UIIUH ITEKTPUUECKUX

100 .
noJyien

101 Pemenue 3amau

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

[Tone paBHOMEPHO 3apsKEHHOTO 10 00BEMY
103 miapa. [lone paBHOMEpPHO 3apsyKEHHOM
0ECKOHEUHO! TIOCKOCTH

104 [TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM TOJIE.
VYcnosue paBHOBECHS 3apsI0B

105 JIMPNeKTpUKY 1 OIyIPOBOIHUKH B
JNEKTPOCTATHYECKOM I10J1€




Konpnencarop. D1neKTpoéMKOCTh

106 KOHJIEHCATOpa. DIEKTPOEMKOCTD MJIOCKOTO
KOHJICHCATOpa

107 [TapannenbHoe coelMHEHNE KOHAEHCATOPOB

108 [TocnenoBarenbHOE COETUHEHUE
KOHJICHCAaTOPOB

109 DHeprus 3apsyKEHHOr0 KOHJEHCcaTopa

110 Pemenue 3amay

111 JIBr>KeHue 3apsiKEHHOW YaCTHULIbI B
OJIHOPOJHOM JJIEKTPUYECKOM T0JIe

112 Pemenue 3anau

113 O06o011eHre U cucTeMaTu3alys 3HaHU| 10
TeMe "DnekTpuyeckoe nosue"

114 KonTposnpHas padboTa mo Teme
"DnexkTpuueckoe mnoie"
Cuia Toka. [TocTosiHHBIN TOK. Y CIOBHS

115 CyILIECTBOBAHUS ITOCTOSTHHOTO
AIEKTPUIYECKOTO TOKA

116 Hcrtounuku Toka. Hanpspkenne u 31C

117 3akon OMa 1 yJacTKa LEeTH.
DNEKTPUUECKOEe CONIPOTUBIICHHE
3aBUCUMOCTh COMPOTUBIIEHUSI OHOPOJIHOTO

118 MPOBOJHUKA OT €T0 JUIMHBI U TUIOIIA/IHA
MOTIEPEYHOTO CEUCHUS

119 VY enpHOE CONMPOTUBIICHUE BEIIECTBA.
Pemenue 3anau

120 [TocnenoBarenbHOE, MapaieIbHOE,

CMCHIAHHOC COCANMHCHUC IMTPOBOAHHUKOB




Pacuér pa3BeTBIEHHBIX JIEKTPUUECKUX

121 1
nenei. [IpaBuna Kupxroga

122 Pemienue 3amau 1

123 PaboTa snekrpuyeckoro Toka. 3akoH 1
Hoxoyns —Jlenua

124 Pemienue 3amau 1
MoIIHOCTD 31EKTPUYECKOTO TOKA.

125 TemnoBas MOIIHOCTb, BhIICIIAEMas HA 1
pe3ucrope

126 Pemenue 3amay 1

127 OJ1C u BHyTpEeHHEE CONTPOTUBIICHHE 1
HUCTOYHUKA TOKA

128 3akon OMa A1 TOJTHOM (3aMKHYTOI ) 1
AIEKTPUUYECKOM 11enn

129 Pemenne 3amau 1

OII[HOCTh UCTOYHUKA TOKA

130 M 1

131 KopoTkoe 3ambikaHue 1

132 KonpneHncarop B 11enu NocTOSIHHOTO TOKa 1

133 Pemenue 3amau 1

134 Pemenne 3amau no Teme "llocTostHHBIN 1
ANEKTPUIECKUIN TOK"

135 Pemenue 3ampau no reme "IlocTostHHBIM 1
ANEKTPUYECKUI TOK"

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

137 O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110 1

teMme "[loCcTOsHHBIN 21eKTpuuecKuid ToK"




138

KontponbHast pabora o teme
"I[TocTOAHHBIN NEKTPUUECKUN TOK"

139

140

141

DeKTpuiecKas IpOBOJUMOCTD Pa3IMYHBIX
BEIIIECTB. DIEKTPUYECKHH TOK B METaJlIaX. 1
CBepx1npoBOAUMOCTb

DJIEKTPUUYECKUH TOK B paCTBOpaxX U
paciuiaBax 3JeKTpoiauToB. 3akoHbl Dapanes 1
JUISL 3JIEKTPOIN3a

DJneKTpuueckuil Tok B razax. [lnasma 1

142

143

DNEKTPUUECKUH TOK B BaKyyMe.
Baxyymubie mprOopbl

BHGKTpI/I‘IeCKI/Iﬁ TOK B IIOJIYIIPOBOAHHUKAX

144

145

[HonynpoBoaHKUKOBBIE TPUOOPHI

dusnueckuil NpakKTUKYM 10 TEMe
"M3MepeHune cuiibl TOKa M HANIPSKEHUS B
e TOCTOSTHHOTO TOKA MPH MTOMOIIN
AQHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIHEHBIX
npuOopoB" uiaKn "3HaKOMCTBO ¢ IUPPOBOI
naboparopueit o pusuke. [Ipumepst
U3MepeHus: PU3NUECKUX BETUYUH MTPU
MOMOIIIM KOMITBIOTE€PHBIX 1aTYUKOB"

146

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

147

Pu3NYecKuil TPAKTUKYM I10 TEME
"N3mepeHue yCKOpeHus Mpu 1
PSIMOJIMHEHHOM paBHOYCKOPEHHOM




IBWKEHUH 110 HAKJIOHHOH IIOCKOCTH' MIIH
"UccnenoBanve 3aBUCUMOCTH ITYTH OT
BpEMEHH ITPU PaBHOYCKOPEHHOM
nBMxeHun"

148

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue ycKopeHHus cBOOOIHOTO
najgenus” win "M3ydeHue qBUKEHUS Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

149

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3yuenre NBUKEHUS TeJa IO OKPY>KHOCTH
C IIOCTOSIHHOM IO MOJ1YJIIO CKOPOCThIO" MIIH
"HccnenoBanue 3aBUCUMOCTH ITEPHO/IA
oOpaleHnss KOHUYECKOI0 MasiTHUKA OT €ro
napameTpoB"

150

151

152

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3MepeHne paBHOAECHCTBYIOIIEH CHITBI
IpY ABMKEHUH OpycKa Mo HaKJIOHHON
wiockocTn" wi "lIpoBepka runoressl o
HE3aBUCHMOCTH BPEMEHHU JIBUKEHUS OpycKa
10 HaKJIOHHOM TUIOCKOCTH Ha 3aJJaHHOE
paccTosiHKe OT ero Macchl”

Pu3nUeCcKuil IPAKTUKYM I10 TEME
"UccnenoBaHue 3aBUCHMOCTH CHUI
YIPYTOCTH, BOSHUKAIOUIMX B IPYKUHE U
pe3nHOBOM 00pasiie, oT ux aedopmarun"
niy "3ydeHne NBUKEHUs CUCTEMBI TE,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON Yepe3
n€rkuit 010K"

Pu3n4eCcKuil IPAKTUKYM 110 TEME




153

"N3mepenue ko uIenTa TpeHus no
BEJIMYMHE YIJIOBOTO KO3 duiinenTta
3aucuMocT FTp(N)" wm "UccnenoBanue
JBUXKEHHS OpyCKa MO0 HAKJIOHHOM
IUIOCKOCTH C MIEPEMEHHBIM K03 PUIIieHTOM
TpeHust" wiu "M3yuenue ABMKEHUS Ipy3a
Ha BaJly C TpeHHEM"

Ou3nyecKuil MPakTUKYM IO TEME
"UccnenoBanue ycnoBUil paBHOBECHS
TBEPOrO Tella, UMEIOIIETO OCh BpaleHus "
win "KoHCcTpynpoBaHue KPOHIITEHHOB U
pacuér cun ynpyroctu" unu "M3yuenue
YCTOMYMBOCTU TBEPJOTO TEJIA, UMEIOIIETO
TJI0IAJh OTIOPHI"

154

155

dusnueckuil NpakKTUKYM 10 TeMe
"N3MepeHne UMItysbca Tena mno
TopMo3HOMY TIyTH" iy "V3Mepenue cuibl
TATH, CKOPOCTU MOJIEIH JIEKTPOMOOMIIS U
MOIIIHOCTH cuiibl TSAru" uinn "CpaBHeHUe
WU3MEHEHHUS UMITyJIbCa TeJla C UMITYJIbCOM
cuibl" nin "MccnenoBanue coxpaHeHUs
MMITyJIbCa MPU yIIPYyroM B3auMoaencTsun"
wim "M3MepeHre KHHETUYECKOW SHEPTrun
T€Na 10 TOPMO3HOMY ITyTH"

Pu3nUeCcKuil IPAKTUKYM 110 TEME
"N3y4eHne n30TEpMHUUYECKOTO IpoLEcca
(peKOMEHJ0BaHO UCTOIb30BAHUE
udpoBoii taboparopun)" unm "MU3yuenue
n30X0pHOro npouecca" win "M3ydenune




n3o0apHoro npomecca" unu "[IpoBepka
ypaBHEHUS COCTOSIHUSA"

156

157

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue yaenbHol TenaoéMKocTu" niu
"UccnenoBanue mpoliiecca OCThIBaHUS
Bemiecta" unu "MccnenoBanue
aguabatHoro nporecca” win "M3ydeHue
B3aMMOCBSI3H SHEPTUU MEXKMOJIEKYISIPHOTO
B3aMMOJICHCTBHS U TEMIIEPATYPHI KUTICHUS
JKAIKOCTENR"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3yueHne 3aKkOHOMEPHOCTEN UCTIapeHUs
x)uakocren" win "M3mepenue yaenbHOU
TEIJIOTHI IJIaBJIeHus Jbaa" uin "N3yuenue
CBOMCTB HACBHIIIEHHBIX MApOB" WIIN
"N3mepenune abCOMOTHOM BIaXXHOCTU
BO3JlyXa U OIIEHKa MacChl TIapOB B
nomernieHnn". 3mepenne kodguirenta
MOBEPXHOCTHOTO HATSIKEHUS

158

159

Du3n4eCKU IPAKTUKYM I10 TEME
"HaGnronenue mpeBpaiieHus SJHepruu
3apsKEHHOT0 KOHEHCATOpa B YHEPTHIO
n3nydeHus ceeroauona’ win "M3yduenue
MPOTEKAHUA TOKA B LIETH, COJEpKAIIEH
KoHAeHcarop' uin "Pacnipenenenue
Pa3HOCTH MOTEHLIMAJIOB (HANPSKEHUS ) IPU
MIOCJIEI0BATEILHOM COEINHEHUU
KOHJIEHCAaTOpOB"

®u3NYecKuil TPAKTUKYM 110 TEME




160

161

162

"UccnenoBaHue CMEIIAHHOTO COCIMHCHMS
pesuctopoB” win "M3MepeHue yienbHoro
COTPOTHUBIICHHUS MPOBOJIHUKOB" WIIH
"UccnemoBanue 3aBUCUMOCTH CHIIBI TOKA OT
HaIPSKEHUS JUTsI JIAMIThl HaKaJTuBaHUs"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HaGnronenue anekTpoiaun3a’ wim
"NU3mepenue 3apsiia OJHOBAICHTHOTO HOHA"
nnu "UcciaenoBanue 3aBUCUMOCTU
COIIPOTHUBIICHUS TEPMOPE3UCTOPA OT
temneparypbl” win "CHATHE BOJIBT-
aMIEPHOI XapaKTEepUCTUKU Auoaa"

PesepBusiit ypok. O60011eHNE U
CUCTEeMaTH3allMsl 3HAaHHUH 110 TeMe
"Kunematuka"

Peseprubiit ypok. O600111eHIE U

CHUCTeMaTH3allvsl 3HaHUH 10 TEMe
"Inaamuka"

163

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

164

165

166

PesepBubIil ypok. O60011eHNE U
cHUCTeMaTU3alus 3HaHUI M0 TemMe ""3aKOHbI
COXpaHEHHUs B MEXaHUKE"

PesepBHrIit ypok. O600IICHHE U
cucTeMarusausa 3HaHui 1Mo Teme "OCHOBEI
MOJIEKYJIIPHO-KHHETUYECKON Teopun "

PesepBHelit ypok. O6001ICHHE U
cUCTEeMaTH3allHs 3HAHUI 10 TeMe




"Tepmonunamuka. TeniaoBbie MalIUHbI"

167

168

169

PesepBHbIil ypok. O0001ICHHE U
CUCTEMAaTH3alMsl 3HAaHUH 110 TeMe
"ArperaTHble COCTOSIHUSI BELLIECTBA.
®dazoBble Iepexon"

PesepBHbIil ypok. O0001ICHHE U
CUCTEeMaTH3allMsl 3HAaHHUH 110 TeMe
"DnekTpuueckoe mnosie"

PesepBubiit ypok. O60011eHNE U
CUCTEeMaTH3alKsl 3HAaHHUH 110 TeMe
"[TocTOAHHBIN NEKTPUUECKUN TOK"

170

PesepBHeIit ypok. O000IICHHE 1
cucreMatus3anys 3Hagui mo treme "Toku B
pa3JIMYHBIX cpeaax"

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

170

16




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne aTa udposbie
n/n Tema ypoka Bcero Konrpoabusie  Ipaxrueckue fI[Sy‘ICHl/Iﬂ :)lﬁ[()l:ll;OBaTeJIbele
padoThbI padoThsI pecypen
B3aumMoneiicTBre MOCTOSIHHBIX MATHUTOB U
1 MIPOBOJIHUKOB C TOKOM. MarHuTHOE IoJIe. 1
I'mnote3a Ammepa
BexTop maruutHOM nnaykiuu. [Tpunmmn
2 CYINEpHO3UINH MarHUTHBIX Mosied. JIunun 1
MarHUTHON UHIIYKIIUU
3 MarauTHOe 1oJIe MPOBOJHUKA C TOKOM. 1
OmnbIT OpcTena
4 Cwita Amriepa, e€ HanpaBJICHUE U MOJTYJIb
Pemenue 3amau 1
6 [Ipumenenue 3akoHa Amrepa. 1
DIIEKTPOU3MEPUTEIILHBIE TTPHOOPHI
Cuna Jlopeniia, e€ HampaBlieHHUE U MOIYJIb.
7 JBUKeHue 3apsyKeHHOW YacTHIIbI B 1
OJIHOPOJHOM MarHUTHOM II0JIe
Pemenue 3amau
9 Pa6ora cuel Jlopenria
10 Pemenue 3amau
11 MarsauTHoOE 110JI€ B BEILIECTBE. 1
deppoMarHeTHKH, mapa- U JuaMardHeTHKA
12 OcHoBHBIE CBOIiCTBa (heppOMarHeTUKOB. 1

[Tpumenenue peppoMarHeTHKOB




13

Pemenue 3agauq mo reme "MarautHoe mose"

14 Pemenue 3amay o reme "Marautsoe moJie"”

15 SIBICHME IEKTPOMArHUTHOW MHTYKITHH.
IToTok BeKTOpa MArHUTHON MHIYKIIUHK

16 OC unaykmu

17 3aKOH 3JIEKTPOMarHuTHON MHIYKIIMU
®dapanes

18 Buxpesoe anexrpuueckoe nose. Toku Oyko

19 O/C uHAYKIMH B TBUKYITUXCS
MIPOBOJTHUKAX

20 Pemenue 3amay

21 [IpaBuino Jlenua

99 WuayktuBHOCTH. KaTyika HHAYKTUBHOCTH
B L€ ITIOCTOSHHOI'O TOKA

93 SBnenune camounaykiuu. 3/C
CaMOWHTyKITUT

24 DHeprus MarHUTHOTO TIOJISl KaTyIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

25 Pemenue 3amau

26 0O0001eHne 1 cUCTEMAaTU3ALMS 3HAHUI 110
Teme "DnekTpoaruHaMuKa"

97 KonTpomnpHas pabota mo Teme
"OnexTpoauHamuka"

28 Konebarenpnas cucrema. CBoOOIHBIE
konebanus. 'apMoHndeckue KoneOaHus

29 Kunematndueckoe U TUHAMHUYECKOE

OIMCaHNe KOJIeO0aTENbHBIX ABIKEHHUI




DHepreTuyeckoe onucanue. Beios
JUHAMHUYECKOTO OIMMMCAHUS TAPMOHHYCCKUX

30 KoJIe0aHUM U3 UX SHEPreTHUECKOTr0 1
KMHEMaTU4YeCKOr0 OMUCAHUS

31 Ammuiutyna u ¢aza Konedanui
[Tepuon n wactora konebanuii. [lepros
MaJIbIX CBOOOIHBIX KOJIECOaHUN

32 MaTeMaTruyeckoro MastTHuka. [lepuon
CBOOOTHBIX KOJIEOAHHI MIPYKUHHOTO
MasiTHUKA

33 3aryxaromue Konebanus. BelHyx1eHHbIC
kosebanus. Pezonanc

34 ABTOKOJIC0AHUS

35 Pemenwue 3amau

36 VYpok-koHpepeHuus "MexaHuueckne
Kosie0aHusl B My3bIKaJIbHBIX HHCTPYMEHTax"

37 0O00011eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
teMe "MexaHndeckue Konebanus"

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

39 3apsiaa KOHJIEHCATOpa ¢ aMIUTUTYAON CHIIBI
TOKa B KOJIeOaTeTbHOM KOHTYpe

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

41 Kosie0aHus. BeiHyX/1eHHBIE

OJICKTPOMAardauTHBIC KOJIeOaHHS




IIepemennsblii TOK. Pe3ucTop u KOHAEHCATOP

42 B LIENIU TIEPEMEHHOTr0 TOKa

43 Karymika HHIyKTUBHOCTH B IIENTU
MEPEMEHHOTO TOKa

44 3akoH Oma 1Sl JICKTPUYECKOM e
MIEPEMEHHOT0 TOKa
MoIHOCTh NEPEMEHHOTO TOKA.

45 AMITTUTYAHOE U IeHCTBYIOIIECe 3HAUCHUE
CHWJIBI TOKA U HAIPSHKEHUS

46 Pe3onanc B anekTpuyeckoi menu

47 Pemenue 3amay
WneanbHbIi TpanchopmaTop.

48 [IpousBoacTBO, epeaaya u norpedieHne
AEKTPUYECKON SJHEPIUU
DKOJIOTUYIECKUE PUCKU TIPH TTPOU3BOJICTBE

49 antekTpodHeprun. KylbTypa ucnoin30BaHus
DJIEKTPOIHEPTHH B TTOBCETHEBHOM JKU3HH

50 Pemenue 3amau

51 Pemenue 3agaa

59 O06o011eHre U cucTeMaTu3alys 3HaHU| o
Teme "DJeKTpOMarHuTHbIe KojaeOaHus"

53 MexaHnuecKkre BOJHbBI. XapaKTEePUCTUKH
MEXaHUYECKUX BOJH

54 CBoiicTBa MEXAaHUYECKUX BOJTH

55 3ByK. XapaKTEPUCTUKH 3ByKa

56 Undpa3syk u yabTpassyk. lllymosoe

3arpsI3HEHUE OKPYXKAIOLIEH CpeIbl




57

Pemenue 3amau

58

59

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

9Hepm;1 OJICKTPOMAarduTHBIX BOJIH.
CaolicTBa OJICKTPOMAardiuTHBIX BOJIH

60

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

61

62

63

[IpuHUIUIIBI paIMOCBSI3U U TEICBUACHUS.
Panuonokarus. DneKTpOMarHuTHOE
3arpsi3HEHUE OKPYXKAIOIIEH CpeIbl
KoHnTtposbHas padora o teme "Konebanus
Y BOJIHBI"

Caer. 3aKOH MPSIMOJIUHENHOTIO
pacrpocTpaHeHUs CBETa

64

65

66

67

Pemenue 3a1ay Ha IpUMEHEHNE 3aKOHA
HPSIMOJIMHEHHOTO paclpoCTpaHEHUsI CBETa

Otpaxenue csera. [lnockoe 3epkaino.
Ccepuueckoe 3epkano

[Ipenomnenue cBeta. AGCONIOTHBIN U
OTHOCHUTEJIbHBIN NTOKA3aTeb MPEIOMIICHUS.
[TonHOE BHYTpEHHEE OTpaKEHUE.
[IpenenbHbINA yroa NOJTHOTO BHYTPEHHETO
OTpaXKEeHUs

Pemenne 3a1a4 Ha IPUMEHCHUC 3aKOHOB
OTPAXKCHUSA U ITPECIIOMJICHUA CBCTA

68

Xon tydeit B mpusMe. Jlucnepceus cBera.
CrnoxHbIif cocTaB Oemoro cBera. L{Bet




JInn3bl. @OKyCHOE PacCTOSIHUE U

69 ONTHUYECKAs CUJIA JTUH3BI

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

71 M300paKeHHH, MMOJTYy4aeMbIX C IIOMOIIIBIO
JIMH3

72 ['ma3 kak onTuyeckas cucrema

73 Pemenue 3amau. [Ipeens MpUMEHIMOCTH
r€OMETPUYECKON ONTUKHU

74 CkopocThb cBeTa M METO/IbI €€ U3MEpPEHUs

75 Hucnepcus ceera

76 HNHuTtepdepenius cBera

o KorepenTHble HCTOYHUKH. Y CIIOBUSA
HAOJTI0ICHUST MAKCUMYMOB 1 MUHUMYMOB

78 Pemenue 3amau

79 [TpumeneHue uHTEpHEpEeHIINN

80 Judpakmus ceeTa

81 JudpakumonHas pemeérka. Y cioBue
HAOII0/IEHUS TTIAaBHBIX MAKCUMYMOB

82 Pemenue 3amau

83 [TonepeyHOCTH CBETOBBIX BOJH.
[Monspuzanus cBera

84 Pemenne 3amay

85 CBeToBbIE BJICHUS B IPUPOJIE

86 O06o0011eHNe U cUCTeMaTH3alMs 3HAHUH 110

Teme "OnTuka"




87 KonTtponbHas padora no tTeme «OnTuka» 1
["paHuIbl TPUMEHUMOCTH KJIACCUYECKOU

88 MEXaHUKH. 3aKOHBI 3JIEKTPOJUHAMUKY U 1
HPUHIUI OTHOCUTEIBHOCTH

89 [ToctynaTel cnenuaibHON TEOPUU 1
OTHOCUTEJIbHOCTH
IIpocTpaHCTBEHHO-BPEMEHHON HHTEPBAIL.
[TpeoOpazoBanus Jlopenma. YcinoBue

90 NPUYUHHOCTU. OTHOCUTENBHOCTD 1
OJIHOBPEMEHHOCTH. 3aMeIJICHUEe BPEMEHU U
COKpAIlleHUE JITTHHBI

01 DHeprusi U UMITYIIbC PEISTUBUCTCKOM 1
YaCTHUIIbI

92 CBsI3b MaCCBI C SHEPTHEN U UMITYJIECOM 1
PENATUBUCTCKON YaCTHIIBL. DHEPTHS TOKOSI

93 PaBHOBeCHOE TemI0BOE U3ITyUYEHHE 1

94 3akoH cMereHus Bura 1

95 I'unores3a M. [1nanka o kBanTax. @OTOHBI 1

96 DHeprusi 1 UMITYIIbC POTOHA 1

97 ®otoadppext. Onbithl A. I'. CTonerona. 1
3akoHsb!I poTodddexra

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

99 Hasnenue ceera. OnbiTel [1. H. JIeOeneBa

100 BonHoBbIe cBoiicTBa YacTHIL 1
Bounsl nie bpoiind. /InuHa BoJIHBI 1€

101 Bpoitnst u pazmepsl 007aCTH JIOKATA3AITUH 1

JIBUKYILIECCS YaCTULIBI




102

KopmyckynsipHO-BOITHOBOM yaJln3M

103 Judpakius 3JIeKTpOHOB Ha KpUCTaLIax
Crienuduixa u3MepeHnii B MUKPOMHUPE.

104 CoOoTHOIIICHHS HEOTIPEACIEHHOCTEN
['eitzenbepra

105 Pemenue rpadudeckux 3agad

106 Pemenue pacuéTHpIX 3a1a4
KonTpomipHas padora o Temam: "OCHOBBI

107 CTO", "KopryckyisspHO-BOJIHOBOI
nyanu3m"

108 OnBITH IO UCCIIETOBAHHUIO CTPOCHHS aTOMA.
[Tnanerapuas mozxens aroma Pezepdopra

109 [Toctynatel bopa

110 Bunei ciektpoB. CekTp ypoBHEH 3HEpruu
aToma BOAOpoaa

111 CrioHTaHHOE U BBIHYXJIEHHOE H3JIyueHHe
CBETa

112 Jlazep
Hyxiionnas monens siipa I'eitsenOepra-

113 HBanenko. 3apsig 1 MacCOBOE YUCIIO sAJpa.
H3oTonkl. PagnoakTHBHOCTH
3aKoH panoaKTUBHOTO pacnana. CBoHCTBa

114 WOHU3HPYIONIETO U3Ty4YeHus. BriusHue
PaZMOaKTHBHOCTHY Ha KUBBIE OPTaHU3MBI.
Ho3nmerpus
OHeprust cBSA3M HYKJIOHOB B sizipe. S nepHble

115 cuiel. Jleext Maccol aapa. SnepHbie

peakmuu. Snepasie peakTopsl. [IpoGiaemsr




YIIPaBJIAEMOr0 TEPMOSIIEPHOTO CUHTE3A.
DKOJIOrHYecKHe aCleKThl pa3BUTHUS SIIEPHOM
SHEpPreTUKU

116

Mertoabl perucTpalyu U UCCaeI0BAHUS
AJIEeMEHTapHbIX YacTull. OyH/1aMEeHTaJIbHbIC
B3aUMOJICUCTBUSA. baprnoHbl, ME30HBI U
nentonsbl. [IpencraBnenune o CtanaapTHOM
Mojenu. KBapk-riitooHHas MOJAENb apOHOB

117

®usuka 3a npeaenamu CtannapTHOU
Mozenu. TéMHas Marepus U TEMHas
sHeprus. EMMHCTBO QHU3MUecKoil KapTHHEI
Mupa

118

119

120

121

Oranel pa3BUTHS aCTPOHOMMHU. 3HAUEHUE
aCTPOHOMUHU

[TprMEeHUMOCTH 3aKOHOB (PU3UKHU IS
00BSCHEHUS PUPOJIBI KOCMUYECKHIX
00BEKTOB. MeTO/Ibl aCTPOHOMUYECKUX
HCCIEeN0BaHuN

COBpeMeHHHe OIITHUYCCKHUEC TCIICCKOIIDI,
pPaanoOTECICCKOIIbI, BHeaTMOC(bepHaSI
ACTPOHOMMUA

Bun 3Bé3anoro Heba. Co3Be3ausi, spKue
3BE3/1bI, IUTAHETHI, UX BUJIUMOE JIBUXKCHHE

122

123

Comnreunas cucrema. Comaite. ComHeuHast
aKTUBHOCTh. MicTounuk sHeprun ConHua u
3BE3

3BE3/1bl, UX OCHOBHBIE XapPAKTEPUCTUKH.
Junarpamma "cneKkTpajbHBIN Ki1acc —




CBETUMOCTB"

124

125

3B€3I[BI TJIaBHOM IOCICa0BAaTCIBbHOCTHU

Buyrpennee ctpoenue 38€31. CoBpeMEHHbIE
IIPEJICTABICHUS O IIPOUCXOKICHUU U
sposony ComHIa U 3BE€37. OTallbl )KU3HU
3BE3N

126

Mieunsiii [Iyte — Hama ["amaktuka. Tunel
rajlakTUK. YEpHbIe ObIPBI B Apax ralakTHK

127

128

129

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

MacmrabHas ctpykTypa Beenennoii.
MeraranakTuka

Hepeménubie mpoOieMbl aCTPOHOMUU

130

Pu3nYecKuil TPAKTUKYM 110 TEME
"UccmenoBaHue MarHUTHOTO TTOJIS
MMOCTOSSHHBIX MarHUTOB' MJIN
"UccnenoBaHue CBOMCTB
deppomarneTnkoB" nin "HccnenoBanue
JENCTBUS TOCTOSIHHOTO MarHUTa Ha PaMKYy C
TOKOM"

131

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3mepenue cribl Amniepa” nnm "M3ydenne
3aBUCUMOCTH CHJIBI AMIIepa OT CHJIbI TOKa"
wim "Onpenenenne MarHUTHOM MHTKITUH
Ha OCHOBE M3MepeHus cuibl Ammnepa”

132

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"HccnenoBaHue sBIeHUS




AJIEKTPOMArHUTHON MHIYKIMU'" WIIN
"OnpeneneHnue HHIYKIIMU BUXPEBOTO
MarHuTHOro mojis"

133

Pu3n4ecKuil IPAKTUKYM 110 TEME
"UccnenoBanue siBIeHUS CaMOMHYKIIUN"
i "COopKa MOJENN 3JEKTPOMAarHUTHOTO
reseparopa"

134

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3mepenue neproa CBOOOTHBIX
KOJICOAHUH HUTSHOTO U TIPYKUHHOTO
MasiTHUKOB"

135

136

137

138

139

®dusnyeckuii MPaKTUKYM 110 TeMe
"IIpeoOpa3oBaHue FIHEPTUH B IPY>KUHHOM
MasiTHUKE"

Du3nYeCKUu IPAKTUKYM I10 TEME
"HccnenoBaHue NEPEMEHHOIO TOKA Yepe3
IIOCJIE0BATENBHO COEIUHEHHBIE
KOHJIEHCATOP, KaTYIIKY U PE3UCTOp" WiIH
"HUccnenoBanue paboThl HCTOUHUKOB CBETA
B LIENIU IEPEMEHHOro ToKa"

Du3HUeCKU IPAKTUKYM I10 TEME
"N3y4yeHue napamMeTpoB 3ByKOBOU BOJIHBI"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"M3MepeHue nokasaresns nIpeaoMIIeHUs]
crexya" win "[lomyuenue nzodpaxeHus B
CUCTEME U3 IJIOCKOTO 3€pKajla v JIMH3bI"

Pu3NYeCcKuil TPAKTUKYM 110 TEME

"HccnenoBaHue 3aBUCUMOCTH (DOKYCHOTO
pPacCTOSIHUS OT BelllecTBa (Ha mpuMepe




*Kuakux auH3)" unu "M3mepenue
(OKYCHOTO pacCTOSIHUS PACCEHBAIOIINX
uH3"

140

Pu3N4eCKu IPAKTUKYM 110 TEME
"Habmonenue nudpakuuu, nHTEphEepeHIINH
U THoJsipu3anuu ceera'

141

DuU3nYeCKui MPAKTUKYM 10 TEME
"OnpeneneHyre UMIyJIbCa U SHEPTUn
PENATUBUCTCKHX YacTHIl (110 GoTorpadusm
TPEKOB 3apsKEHHBIX YaCTULl B MATHUTHOM
nosie)"

142

dusnueckuil NpakKTUKYM 10 TeMe
"U3mepenue noctosHHoM [lnanka Ha
OCHOBe ucciefoBanus Gorodpdexra” mmm
"HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA
yepe3 CBETOAMOJ OT HaNpsKEHUs "

143

144

145

Du3nUeCKU IPAKTUKYM I10 TEME
"UccnenoBanue ciekTpa pa3peskeHHOTO
aTOMapHOT0 BOAOPOJa U U3MEPEHNE
noctostHHOM Punbepra”

Du3HUeCKU IPAKTUKYM I10 TEME
"UccnenoBanue painoakTUBHOTO (OHA C
WCIIOJIb30BaHUEM J03UMETpa" Uiu
"N3yuenne moromenus 6eTa-4yacTuil
amoMuHEM"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HaOaromenus 38€34H0T0 HeOa
HEBOOPYKEHHBIM I'J1a30M C UCIIOJIb30BAHUEM
KOMIIBIOTEPHBIX MPUIIOKEHUN JUIs




146

147

oTpeieNieHUs TIOJI0KEHUST HEOSCHBIX
00BEKTOB HAa KOHKPETHYIO IaTy: OCHOBHBIC
co3Be3ausi CEeBEpHOTO MOTYIIApHs U IPKUE
3BE31b6l" win "HaOmroneHus B TEIECKONI
JlyHBI, TUTaHET, TYMAHHOCTEH M 3BE3HBIX
CKOILJICHUI"

O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUH.
Ponb ¢u3uku u acTpoHOMUU B
SKOHOMHYECKOH, TEXHOJIOTHYECKOH,
COITMAIbHOM U ATHYECKOH chepax
JIeITEeIILHOCTH YeJIOBEKa

O0o001IcHNE U CHCTEMATH3alKs 3HAHUI.
Poab u MecTo pu3MKu ¥ aCTPOHOMHH B
COBPEMEHHOM Hay4yHOU KapTUHE MUpa

148

149

O06o00mIeHne U cucTeMaTu3aus 3HaHUH.
Ponb pusnueckoit Teopun B pOpMUPOBAHUU
npeJcTaBiIeHui 0 PU3NYECKO KapTHHE
MHpa, MECTO (PU3NYECKON KapTUHBI MHUpa B
00111eM psATy COBPEMEHHBIX €CTECTBEHHO-
HaYYHbIX IPEJCTaBICHUN O IPUPOJIE

0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
teme "Kunemaruka"

150

151

152

O0001eHne 1 cucTeMaTU3aIis 3HAHUI 110
teMme "Kunemarnka"

O0o001IeHNEe U CHCTEMAaTH3alKs 3HAHUH 110
teme "Jlunamuka"

O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110
teme "Craruka TBEpaoro tena"




153

O0o01IeHre U CUCTeMAaTU3alus 3HAHUN 110
TeMme "3aKOHbI COXPAaHEHUS! B MEXaHUKE"

154

155

156

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

O0001eHre 1 cucTeMaTU3aLMs 3HAHUI 110
teme "Tepmonunamuka. TernnoBbie
MaluHb"

O00011eHNEe U cUCTEMATH3AllMs 3HAHUH 110
TeMme "ArperaTHble COCTOSIHUS BEIIECTBA.
®dazoBbie epexoab"

157

O0o01IeHre U CHCTeMAaTH3alus 3HAHUN 110
TeMe "DnekTpuyeckoe nose"

158

159

O06o00muIeHre U cUCTeMaTH3aIMsl 3HAHUH 110
teMme "[1oCTOsSIHHBIHN 21eKTpUuuecKuid ToK"

O06o0011eHNe U cucTeMaTU3alMs 3HaHUH 110
teMe "Toku B pa3inyHbIX cpeaax”

160

0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
teMme "MaruutHoe noJe"

161

162

163

Peseprubiit ypok. O60011eHIE U
CHCTEMAaTHU3alMs 3HAaHUH 110 TEME
"OneKkTpoMarHuTHas MHIyKIus"

PesepBHrlit ypok. O6001ICHHE U
CHCTEMATHU3aIMsl 3HAHUI 110 TEME
"Mexanndeckue Konebanus"

PesepBHrlit ypok. O6001ICHHE U
cucTeMaTH3alus 3HaHUH 10 Teme
"JeKTpOMarHuTHbIE Kosebanus"




164

PesepBHeiit ypok. O600IICHHE U
CUCTEeMaTH3allMsl 3HAaHU 110 TeMe
"MexaHU4YEeCKHUE U JIEKTPOMArHUTHbBIC
BOJIHBI"

165

PesepBHeiit ypok. O600ICHHE U
cucreMaru3anys 3Hanui mo reme "Onruka"

166

167

168

PesepBHbIil ypok. O0001ICHNE 1
cucreMarusanysa 3Hagui 1o treme "OCHOBEI

CTO"

PesepBusiit ypok. O60011eHNE U
cucTeMaTH3alus 3HaHUH 110 Teme
"KopnyckynsipHO-BOJIHOBOM Jyanu3m"

PesepBuslit ypok. O60011eHNE U
cucreMarusanus 3Haguii mo reme "dusuka
atoma'"

169

Peseprubiit ypok. O60011eHUE U
cucTeMaru3alis 3Hanuii mo teMe "dusuka
ATOMHOTO S/Ipa ¥ 3JIEMEHTAPHBIX YacTUIl"

170

Peseprubiit ypok. O60011eHIE U
CHCTEMaTH3aIHs 3HAaHUH 110 TeMe
"OnemeHTsl acTpOPU3UKH"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170

16




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» ®dusuka. Mexanuka, 10 kmacc/ Maxumes I'.51., Cunasaxo A.3., O0mecTBO ¢
OrpaHU4YEHHON OTBETCTBEHHOCTHIO «IPODA»; AKIIMOHEPHOE 00IIECTBO
«3marensctBO «lIpocBemienre»

» Gusuka. MonekynspHas ¢pusuka. Tepmonunamuka, 10 knace/ Msikues 1751,
CunsikoB A.3., O01IEeCTBO ¢ OIPaHUYCHHON OTBETCTBEHHOCTHIO «IPODAY;
AxnnonepHoe obmectBo «M3narenscTBo «IIpocBemieHne»

» ®uzuka. Ontuka. KBanrosas ¢usuka, 11 kmace/ Mskumes I'.5., Cunskos A.3.,
OO0111€CTBO ¢ OTpaHUYEHHOU OTBETCTBEHHOCTHIO « IPODAY; AKIIMOHEpHOE
obmectBo «M3natenscTBO «IIpocBerienne»

» duzuka. Dnekrpoaunamuka, 10-11 kmacesl/ Mskumes I'. 4., CunsikoB A.3.,
OO0111€CTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO « IPODA»; AKIIMOHEpHOE
obmectBo «M3aatenbctBo «IIpocBemenner

» ®usuka. Konebanus u Boausl, 11 xinace/ Makuies I'.4., Cunsgkos A.3.,
OO0111eCTBO ¢ OTPaHUYCHHOM OTBETCTBEHHOCTHIO «J[PODAY; AKIIMOHEpHOE

obmectBo «M3naTenscTBO «IIpocBeiienne»

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA



HU®POBBIE OGPA30BATEJIBHBIE PECYPCBI U PECYPCHI CETU
UHTEPHET

I[HOK

AKacc

CkaiicMapT
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