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INOACHUTEJIBHAA 3AIINCKA

[Tporpamma 1o ¢u3uKe Ha ypOBHE CPEAHEro 00IIero oopazoBaHus pa3padoTaHa Ha OCHOBE
MOJIOKEHUH U TpeOOBaHMUI K pe3yiabTaTaM OCBOSHUSI OCHOBHOI 00pa3oBaTeIbHOM IMPOrpaMMBL,
npeacraBieHHblx B PI'OC COO, a Ttakke ¢ yuérom denepanbHOW pabodeid MporpaMmbl
BocriuTanus u Konnenuuu npenonaBanust yueOHoro npeamera «®dusnka» B 00pa3oBaTeIbHBIX
opramm3anusax Poccuiickoit  ®eaepanuu, peamu3yiONIMX OCHOBHBIE  00pa3oBaTEIIbHBIE
IPOrPaMMBI.

[Iporpamma 1o ¢Qusuke ompegenser o0sA3aTeIbHOE IPEIMETHOE COAEp)KaHUE,
YCTAQHABJIMBACT PEKOMEHYEMYIO IIOCIIEAOBATEIFHOCT M3YYCHHS TEM M Ppa3fesioB y4eOHOro
npeaMeTa ¢ y4€TOM MEKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH Y4eOHOT 0 Ipolecca,
BO3paCTHBIX 0cOOeHHOCTEH oOyuaromuxcs. [IporpamMma no gusuke gaét npeacTaBieHUE O LEX,
coJiep>kaHuu, o01el cTpateruy o0ydeHus, BOCHUTAHUS U Pa3BUTHS OOYUaIOLIUXCS CPEICTBAMU
yueOHoro npeamera «Pusnkay Ha yriryOJIEHHOM YpOBHE.

N3yuenne kypca Qu3MKK yrIyOJEHHOTO YPOBHS IO3BOJISIET pEANIM30BaTh 3a7add
npoecCHOHANBHOM OpPHEHTAllMU, HANpPaBICHO Ha CO3JAHHE YCIOBUW JUIsl MPOSBICHUS CBOUX
WHTEJJICKTYadTbHBIX W TBOPUYECKHUX CIOCOOHOCTEH KaXIbIM OOYYaroIIMMCS, KOTOpPbIE
HEOOXOAUMBI Il TPOJOJDKEHUST O00pa3oBaHMs B  OpPraHU3alUsaX MNpoQecCHOHATHLHOTO
00pa30BaHus MO Pa3IMYHBIM (PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIICIUATEHOCTSIM.

B mporpamme mo ¢usmke ompenensroTcs IUIaHUPyeMble pe3ylbTaThl OCBOCHUS Kypca
¢bu3KKYM Ha YpOBHE CPEAHEr0 00IIero 00pa30BaHUs: IUYHOCTHBIE, METAIIPEIMETHBIE, IPEIMETHBIC
(Ha yrny6néHHOM ypoBHE). HaydHO-METOM0IOrHYeCKOi OCHOBOM JIJIs pa3paboTKu TpeOOBaHUH K
JUYHOCTHBIM, METANPEJIMETHBIM U IPEIMETHBIM pe3yJbTaTaM OO0YyYarolMXCs, OCBOMBIIMX
nporpaMmy mo (U3MKE Ha YpOBHE CpeJHEro o0Iiero oopa3oBaHus Ha YrIyOJIEHHOM YpPOBHE,
SBIISIETCS. CUCTEMHO-/1€ATEIbHOCTHBIN MOAXO/I.

[Iporpamma no ¢pusnKe BKIIOYACT:

IUTAaHUPYEMBbIE PEe3yJIbTaThl OCBOECHUS Kypca (U3UKH Ha YIITyOJIEHHOM YpPOBHE, B TOM YHCIIE
IpeIMETHBIE PE3YIbTAThI IO roj1aM O0yUEHUs;

coJiepkaHue yueOHoro npeamera «Pu3uKay o rogaM o0ydeHus.

[TporpamMa mo Qu3uKe HMEeT HPUMEpPHBIM XapakTep U MOXeT ObIThb HCMOJIb30BaHA
YUUTEISIMU (PU3UKU JUISl COCTABJIEHUSI CBOMX Pa0OUUX MPOTrpaMM.

[IporpaMmmMa 10 (u3MKE HE CKOBBIBAET TBOPYECKYIO HWHUILMATUBY YUWUTEIeH U
IIPEIOCTABIAET BO3MOXHOCTH JUIsl pEau3alud PAa3IMYHBIX METOJMYECKHUX TOAXOIO0B K
IpenoiaBaHuIo (PU3UKM Ha YIrITyOJIEHHOM YpOBHE IIPU YCIOBUHM COXpaHEHUs 00s3aTeNbHOM yacTu
coJiep’KaHus Kypca.

®du3nka Kak Hayka 0 HanboJiee OOIMX 3aKOHAX MPUPO/IbI, BHICTYIIAsl B KAUe€CTBE Y4EOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIJ B CHCTEMY 3HAaHUH 00 OKpy’KarolleM MUpe.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMA Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIe)KAaT B OCHOBE MPOIIECCOB U SBJICHUH, H3y4aeMbIX
XumHel, ouonoruel, usmdeckoit reorpadueir u acrponomueit. Mcnonp3oBaHue W akTHUBHOE
npUMeHeHHe (U3UYECKUX 3HAHUM ONpenenansio Xapakrep U OypHOE pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUI B cdepe DSHEpPreTHKH, TPAHCIOpTa, OCBOEHHUS KOCMOCA, IOJyYeHHsS HOBBIX
MaTepuajoB C 3aJaHHBIMU cBoWcTBaMu. WM3yuyeHue (UMK BHOCUT OCHOBHOW BKJaa B
(dbopMHUpOBaHNE €CTECTBEHHO-HAYYHON KapTHHBI MUpa 00y4aroiierocs, B popMUpoOBaHUE YMEHUI
NPUMEHATh HAyYHBIH METOJI TO3HAHUS MPH BBHIIOJTHEHUN UMU YUEOHBIX HCCIIEIOBAHUH.



B ocHOBy kypca ¢u3nKK Ha YpOBHE CPEIHEr0 OOIero oO0pa3oBaHMs TOJOXKEH PsIl UIEH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €70 IOCTPOEHUSI.

Hoen yenocmuocmu. B cOOTBETCTBUM € HEN KypC SABISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJEPKUT MaTepuall U3 BCEX pa3fesioB (U3MKHU, BKIHOYAET KAaK BOIPOCH! KIACCUYECKOH, Tak U
COBPEMEHHOU (PU3HKH.

Hoes zenepanuzayuu. B cooTBETCTBUY C HEMl MaTepuall Kypca Gu3nKu 00beIMHEH BOKPYT
¢usnueckux Teopwil. Beaymumm B Kypce sBisiercs (OPMHpPOBAHHE TPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U I10JIE.

Hoea cymanumapuzayuu. EE peanuszanys npeanogaraeT UCIoiIb30BaHUE T'yMaHUTapHOTO
noTeHnuana Gu3ndIeckoi HayKu, OCMBICIICHUE CBSI3U Pa3BUTHUS PU3UKH C pa3BUTHEM OOIIECTBa, a
TaK)K€ C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU U 3KOJIOIMUYECKUMHU ITPOOIIEMaMHu.

Hoea npuxnaonoit nanpagnennocmu. Kypc Gusuku yriy6aE€HHOTO ypOBHS NpeIoaaraet
3HAKOMCTBO C LIMPOKUM KPYrOM TE€XHHYECKMX M TEXHOJIOTMYECKMX NPHIOKEHUM HM3y4EHHBIX
Teopuil M 3akoHOB. llpu 3TOM paccmarpuBaroTCs Ha YypOBHE OOIIMX IIPEICTaBICHUA U
COBPEMEHHbIE TEXHUUECKHUE YCTPONUCTBA, U TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercs MNOCPEICTBOM BBEACHUS HJIEMEHTOB COJEpKaHMs,
HOCBALIEHHBIX 3KOJIOIMYECKMM Npo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKHU U TEXHOJIOTUH, a TakKe 00CYKIEHHs MPoOJIeM palliOHAILHOTO MPUPOIOII0JIb30BAHUS U
HKOJIOTHYECKOH OE30MaCHOCTH.

OcBoeHue cozepkaHusl IPOrpaMmbl M0 (PU3UKE TOJKHO ObITh MOCTPOCHO HA MPUHIUIAX
CHUCTEMHO-/IEATEIbHOCTHOr O 1oxo/a. s GU3uKy peainzanus 3TUX IPUHIUIIOB 6a3upyeTcs Ha
UCTIOJIb30BAaHUU CAMOCTOSITEIBHOTO AKCIEPUMEHTA KaK IMOCTOSIHHO JCHCTBYIOIIETo (akTopa
yuebHoro nporecca. J{jst yriny0i€HHOro ypoBHS — 3TO CUCTEMA CAMOCTOSTEILHOTO YYEHUUECKOT O
SKCHEPUMEHTA, BKJIIOYAIOLIEr0 (PPOHTANbHbIE YUYEHUYECKUE OIBITHI NMPU H3YyYEHHH HOBOI'O
Mmarepuaia, JabopaTopHble paboThl U paboThl npakTHKyMma. [Ipy 3TOM BO3MOXHBI /1Ba crioco0a
peanuzanuu GpU3NIEeCKOro NpakTUKyMma. B iepBoM citydae mpakTUKyM MPOBOJUTCS JTUOO B KOHIIE
10 u 11 xmaccoB, 1160 TOCIIe IEPBOTO U BTOPOTO MOTYTOAUM B KaXKJIOM M3 3THX KJIaccoB. Bropoit
croco0 — 3TO HHTerpauus paboT NpPaKTUKyMa B CHUCTEMY JIaDOpaTOPHBIX paldoT, KOTOpbIE
HpPOBOJATCS B Ipolecce u3ydeHus paszaena (temsl). Ilpu 3Tom mox paboTtamu mpakTHKyma
MOHMMAETCS CAMOCTOATEIbHOE MCCIEAOBAHHWE, KOTOPOE MPOBOAUTCS IO PYKOBOJCTBY
CBEPHYTOro, 00001IEHHOT0 B11a O€3 MOIIAaroBOil MHCTPYKIIMH.

B nporpamme no ¢u3nke cucrema y4eHHUECKOTO KCIIEPUMEHTA, Ja00paTOPHBIX paboT U
NPaKTUKyMa Mpe/ICTaBlIeHa €INHBIM ITepedHeM. BbIOOp TeMaTuku JUIst 3TUX BUJIOB YUYEHUYECKUX
MPAKTUYECKUX PabOT OCYLIECTBISETCS yYaCTHMKaMHU 00pa3oBaTeNbHOTO Ipolecca HCXOAs W3
O0COOEHHOCTEl MOYPOYHOrO TIUIAHUPOBAHUSA M OCHalleHus KabuHeta ¢usuku. Ilpu 3TOM
oOecrieynBaeTcsi OBJAJIEHUE OOYYAIOUIMMHCA YMEHUSMHU IPOBOAUTH TMpPSMbIE M KOCBEHHbBIE
U3MEpPEHUs, HCCIEIOBaHUs 3aBHCUMOCTEH (M3NYECKHUX BEJIWYMH WU IOCTAHOBKY OIBITOB I10
MIPOBEPKE MPEIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHKE yAENseTCs PELICHUI0 Pacu€THBIX M KaueCTBEHHbIX 3an1ad. [Ipu aTom
JUIsL pacu€THBIX 3a7jad IMPUOPUTETOM SIBIISIFOTCS 3a/ladl C SBHO 33JaHHOM M HEABHO 3aJaHHOM
(bu3nUecKoil Mo1eNbI0, TO3BOJISIOIIME IPUMEHSATh U3YyUEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3
OJIHOTO pazjliena Kypca, TaKk M HMHTErpupys NPUMEHEHHWE 3HAaHUM W3 pasHbIX pasznenos. s
KaueCTBEHHBIX 3aJjady IMPUOPUTETOM SIBIAIOTCS 3aJaHusl Ha OOBsICHEHHE/NpelCcKa3aHue
OpOoTeKaHUs (U3UYECKUX SBICHUH U MPOLIECCOB B OKpY)KaIOLIeH >KU3HM, TpeOyromue BbiOopa
(bu3nUecKkoil Moient Ui CUTyalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.



B coorBerctBun ¢ TpebdoBaHmsimu DPI'OC COO Kk MarepuaabHO-TEXHHYECKOMY
o0ecrieyeHnI0 y4eOHOro mpouecca Kype (pu3uku yriayOi€HHOrO ypOBHS Ha YPOBHE CpEIHEro
obmiero oOpa3oBaHHs JTOJDKEH HM3y4aThCS B YCIOBHUSIX IMPEAMETHOTO KaOwHera. B kaOuHere
(GU3UKHK TOJDKHO OBITh HEOOXOAUMOE JIA00OPaTOPHOE 00OPYIOBAHUE JIJIsI BHITIOJTHEHUS YKa3aHHBIX
B IIporpamMMe 1o (pu3MKe YYeHHYECKUX OIBITOB, Ja0OpATOPHBIX PadOT M paboOT MpPaKTUKyMa, a
TaKXe JIEMOHCTPAIIMOHHOE 000PyI0BaHHE.

JleMoHCTpanoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUUM C MPHHLIUIIOM
MUHHMAJIbHON JOCTATOYHOCTH M O0ECIICUMBACT MOCTAHOBKY IEPEUYMCIICHHBIX B MPOrpaMMe I10
(GU3nKe KIFOYEBBIX JEMOHCTPAIMH JUIsI MCCIEIOBAaHUS HM3y4YaeMbIX SIBJICHHUH M IPOIECCOB,
OIMIUPHYECKUX U (PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaGopaTtopHoe 00OpYZOBaHUE JJISi YUYCHHUECKUX TMPAKTHUECKUX paboT ¢opmupyercs B
BUJIC TEMaTHYECKUX KOMILUICKTOB M OOECIeYMBAcTCs B pacyére OIHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemMaTndeckue KOMIUIEKThI JIa0OpaTOPHOTO OOOpYIOBAaHUS JOJDKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IIU(PPOBBIX MPHOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPHUTEIIBHBIX CHCTEM B BUJE IU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU IEJIAMU U3Y4YeHHsI PU3UKU B 001IIEM 00pa30BaHUU SBISIOTCS:

dbopMHpOBaHUE UHTEPECA U CTPEMIICHUST 00YYArOIIUXCS K HAYYHOMY U3YyUSHHIO TIPUPOJIBI,
pa3BUTHE WX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE TPEACTABICHUH O HAYYHOM METOAE TO3HaHUS W  (HOpMUpPOBAHHE
UCCIIEIOBATEILCKOTO OTHOIIECHHS K OKPY)KAOIIUM SIBIICHHSIM;

dopMHpOBaHHE HAYYHOTO MHUPOBO33PCHHS KaK pe3yibTaTa HM3Y4YCHHS OCHOB CTPOCHHSI
MaTepuu U GyHAAMEHTAIBHBIX 3aKOHOB (PH3HKH;

dopmupoBaHue YMEHHI OOBSICHATH SBJICHUS C WMCHOJIB30BAHWEM (PH3MUECKUX 3HAHWHA U
HAYYHBIX JI0Ka3aTeJIbCTB;

(dbopMHpOBaHUE MPEICTABICHHUHI O POJI (PU3HUKH ISl pa3BUTHS APYTUX €CTECTBECHHBIX HAYK,
TEXHUKU U TEXHOJIOTHUH;

pa3BUTHE TPEJCTABIEHUH O BO3MOXKHBIX cdepax Oyaymeil mnpodeccnoHanbHOM
NeSITeIbHOCTH, CBS3aHHBIX C (DU3MKOHM, MOATOTOBKA K JalbHEHIIeMy OOyYeHHI0 B 3TOM
HaTpaBlIECHUH.

JlocTikeHne STHX Iesel o0ecTieYrBaeTCsl PElICHHEM CIIEAYIOMNX 337ad B TpoIecce
M3y4eHus Kypca (U3HKU Ha YPOBHE CPEAHETO 00IIEero 00pa3oBaHusI:

npuoOpeTeHue cucTeMbl 3HaHUH 00 00X (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKJIIOYAsi MEXaHUKY, MOJIEKYIIAPHYIO (GU3UKY, SJIEKTPOJANHAMUKY, KBAHTOBYIO (DPU3HKY U
AIIEMEHTHI acTPOYU3UKY;

dbopmMEpoBaHHE YMEHUI PUMEHITHh TEOPETHUECKUE 3HAHUS JIJIsI OOBSICHEHHS (PU3UIECKUX
SBJICHUN B TIPUPOJIE U JUIS IPUHATHUS MPAKTHUYECKUX PELICHUH B TOBCEIHEBHOM KU3HH;

OCBOCHME CIIOCOOOB pEIIEHUs Pa3IMYHbIX 3a/1a4 C SBHO 33JaHHOW (U3UUECKON MOJENbIO,
3aja4d, IOAPa3yMEBAIONINX CaMOCTOSTENIbHOE CoO3/laHue (U3MUEecCKOW MOJeNu, aaeKBaTHON
YCIIOBHSIM 3aJ1a9¥, B TOM YHCJIE 33]1a4 MH)KEHEPHOTO XapaKTepa;

NOHUMaHHe (PU3NYECKHX OCHOB M IPHHLMUIOB JEHCTBUS TEXHUYECKUX YCTPOUCTB M
TEXHOJIOTHYECKUX MPOLECCOB, X BIUSHUS Ha OKPYXKAIOIIYIO CPENY;

OBJIQJICHUE METOJaMH CaMOCTOSTEIHLHOTO TUTAHUPOBAHUS M TPOBEACHUS (DU3NIECKUX
OKCIIEPUMEHTOB, aHAJM3a W WHTEpIpeTald WHQPOPMALUU, ONPEACTICHHUS TOCTOBEPHOCTH
MOJIy4EHHOTO pe3ysbTara;

CO3/IaHUE YCIIOBHM JUIsl pa3BUTUS YMEHHH NPOEKTHO-UCCIEI0BATENBLCKOM, TBOPYECKOM
NeSITeTTbHOCTH;



pa3BUTHE MHTEPEca K cepam nmpodhecCuoHaTBHOM IS TEIIbHOCTH, CBI3aHHOMN C (PU3HKOM.

B cootBercTBum ¢ TpedoBanusimMu @PI'OC COO yrinyOnéHHbIN ypOBEHb U3YUECHUS YIeOHOTO
npeamera «Pu3nKa» Ha ypOBHE CpelHEro odmero o0pa3oBaHusi BEIOUPACTCS 00Y4arONMMHUCS,
IUTAHUPYIOIIMMH  TIPOJIOJDKCHUE OO0pa3oBaHMs 10 CIEHUATBHOCTAM (DU3UKO-TEXHUYECKOTO
npodus.

Ha u3yuenue ¢usuku (yriyOnéHHbIN ypOBEHb) HAa YPOBHE CpeAHEro o0I1ero oopa3zoBaHus
otBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 yacoB B Hezpeno), B 11 kitacce — 170 yacos (5
YacoOB B HEJIEIIO).

[Ipenyaraemslii B mporpamMme o (pu3mKe nepeyeHb Ja00paTOPHBIX U MPAKTUYESCKUX paboT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTEIb JElaeT BbIOOp MpoBeACHHUs 1a00OpaTOpHBIX paboT u
OTIBITOB C YU4ETOM MHIMBUAYAIBHBIX OCOOCHHOCTEH 00YJarOmuXcsl.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Pazgen 1. Hayunblii MeTO/ MO3HAHUSA NPUPO/bI.

Ousuka — (yHIaMEHTaNbHAas Hayka o npupoje. HayuHblii MeTOA MO3HAHHMS U METOMbI
UCCIIeIOBaHMS (PU3NICCKUX SBIICHUH.

OKCIIepUMEHT U TeopHus B Mpoliecce Mo3HaHus npupoabl. HabmroaeHne u sKCriepuMeHT B
buzuke.

Crioco0b! u3MepeHus (U3NYECKUX BEJIUYMH (QHAJIOTOBBIE U LU(PPOBBIE U3MEPUTEIbHBIE
puOOpbI, KOMIIBIOTEPHBIE AATUUKOBBIE CHCTEMBI).

[TorpemnocTu u3MepeHuil pusnuecKkux BeIuYrH (a0COTIOTHAS U OTHOCUTENbHAS).

MogenupoBanue (U3NYECKUX SBICHUN U MPOLECCOB (MaTepuaybHas TOYKA, aOCOIIOTHO
TBEPJI0€ TEJIO, UJeaIbHAasl )KUAKOCTh, UJeaNIbHBIN a3, ToueuHbld 3apsn). ['unoresa. dusznyeckuit
3aKOH, I'PAaHULIbl €r0 IPUMEHUMOCTH. Pu3nyeckas Teopusl.

Ponp u mecto ¢usuku B (HOpMHpPOBaHMM COBPEMEHHOM HaydyHOM KapTUHBI MHUpa, B
IPAaKTUYECKOH J1eATENbHOCTH JHOACH.

Yuenuueckuit 3xcnepumenm, nabopamopnuie padomol, RPAKMUKYM.

W3mepeHue cuiibl TOKa U HaIps>KEHUS B LENH [TOCTOSIHHOTO TOKA [P TOMOIIY aHAJIOT OBbIX
U IIU(PPOBBIX U3MEPHUTEIBHBIX IPUOOPOB.

3HakoMCcTBO ¢ HuppoBoil maboparopueil no ¢usuke. Ilpumepsl n3mepeHus GU3NIECKUX
BEJIMYMH [TPU MOMOILM KOMIIBIOTEPHBIX 1aTYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanunueckoe JBMKeHHE. OTHOCUTENBHOCTh MEXaHHuYecKoro JBmxeHus. Cucrema
OTCUY€Ta.

[Tpsimast u oOpaTHast 3a1a4M MEXAHUKH.

Paguyc-BekTop MaTepuanbHOM TOUYKM, €ro IMPOEKIUH Ha OCH CHCTEMbl KOOpPJIWHAT.
Tpaexropus.

[Tepemerienre, CKOpoCTh (CpeIHssl CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOpEHUE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCH cUCTeMbl KoopAHuHAT. CliokeHue MepeMeneHnil u
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpPHOE 1 paBHOYCKOPEHHOE MPSMOJIMHENHOE ABM)KEHHUE. 3aBUCUMOCTh KOOPIMHAT,
CKOpPOCTH, YCKOPEHHS U MYTH MaTepUaIbHOM TOUKU OT BPEMEHH U UX TpapUKH.

CBobogHoe najieHue. Y CKOpeHne CBOOOIHOTO NaieHus. [[BrkeHue Temna, OporeHHOro mojy
YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH U YCKOPEHHUS MaTepuaibHOW TOUKU OT
BpPEMEHH U UX IpaduKu.

KpuBonnHeliHoe 1BUKEHUE. [[BUkeHNE MaTepualbHON TOUKHU 10 OKPYKHOCTH. YTJIOBas U
nuHenHas ckopocTh. Ilepwon m wactora obOpamienus. LleHTpocTpemutensHoe (HOpMaIbHOE),
KacaTeJbHOE (TaHTeHIIMAIbHOE) U TIOJTHOE YCKOPEHUE MAaTepHAIbHOM TOUKH.

TexHuueckue YCTpPONCTBA M TEXHOJOTMYECKHE IIPOLECCHI: CIHAOMETP, JABHKEHUE
CHaps/I0B, LIETIHBIE, IeCTepEHYAThIE U PEMEHHBIE NTepeJaun, CKOPOCTHBIE TU(THI.

Hemoncmpayuu.

Monens cucteMbl OTCUETa, MIUTFOCTPALUS KUHEMAaTHYECKUX XapaKTEPUCTUK JIBUKEHUSI.

Crioco0b! HccieJOBaHus IBUKEHUH.

Nnmroctpanys NpeaeabHoro nepexoaa U N3MEpeHNe MTHOBEHHON CKOPOCTH.



[IpeoOpa3zoBanme NBHKEHHUH C UCTIOIB30BAHIUEM MEXaHU3MOB.

ITanenue Ten B BO3AyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmionenue nBmxeHus Tena, OpoIeHHOr0 O/ YTIIOM K TOPU30HTY M TOPH30HTAIIBHO.

HamnpaBnenue cCkOpocTH Npu ABUKEHUU IO OKPYKHOCTH.

[IpeoOpa3zoBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHue NyTel, TPACKTOPHUI, CKOPOCTEH TBUKEHHUS OJHOTO M TOTO K€ TeJa B Pa3HbIX
CUCTEMax OTCYETA.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

N3yueHnne HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIBIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

N3mepenne yCKOpeHUs IpU IMIPSMOJIMHEMHOM PaBHOYCKOPEHHOM JBUKEHUN 110 HAKIIOHHON
IIJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JBUKEHUU.

H3mepenne yckopeHusi CBOOOAHOIO majieHus: (p€KOMEH0BaHO HCIOJIb30BaHUE HU(POBOH
nabopaTopun).

W3yueHne OBMXKEHUS Teja, OPOIIEHHOTO TOPU30HTANBHO. [IpoBepKa rUmoTe3sl O MPSMOi
MPONOPUMOHAIBHON 3aBUCUMOCTH MEXAY AAIIbHOCTHIO MOJIETA U HAYAJIbHOM CKOPOCTBIO TeJa.

N3yuenue ABMKEHUS Tea MO OKPYKHOCTU C IOCTOSSHHOM IO MOJIYJIFO CKOPOCTBIO.

HccnenoBanne 3aBUCHMOCTH IE€pHOAAa OOpaIIeHHsT KOHHYECKOTO MAasTHHKAa OT €ro
1apaMeTpPOB.

Tema 2. /lunamuxa.

IlepBeiit 3akoH HproTona. MHepunanbhbie cucteMmsl oTcuéra. [IpuHIMI OTHOCUTENBHOCTH
["anunes. HeunepunanbHble CUCTEMBI OTCUETA (ONpPEAETICHUE, IPUMEPHI).

Macca tena. Cuia. [lpuHnun cynepno3uuuu cui.

BTtopoii 3akon HeroToHa [ MaTepraibHON TOUKH.

Tperuii 3akoH HproTOHA i1 MaTe€pUaIbHbIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh I'PaBUTALIMOHHON U MHEPTHOW MacCBhl.

Cuna TskecTH. 3aBUCHUMOCTh YCKOPEHHsSI CBOOOJHOIO TaJ€HUsS OT BBICOTHI Hal
MOBEPXHOCTHIO TUJIAHETHI U OT Teorpaduyeckoil mupoThl. J[BrkeHHe HEOECHBIX Tel M HX
cnyTHUKOB. 3akoHbl Kerutepa. [lepBas kocmMuueckast CKOpOCTb.

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

Cuna tpenus. Cyxoe tpenue. Cuia TpeHUS CKOJBXKEHUS M CHJIA TPEHUS TIOKOS.
Koaddurment tpenuns. Cuiia conpoTUBIEHUS MPU IBUKEHUM Tela B KUAKOCTU WM Tasze, e
3aBUCUMOCTD OT CKOPOCTH OTHOCUTEIBHOTO ABUKCHUS.

Hasnenue. ['unpocrarnueckoe nasnenue. Cuna Apxumesna.

TexHu4yeckne yCTpPOMCTBA M TEXHOJOTMYECKHE IPOLECCHl: IOAIIUIIHUKH, JIBUXKCHHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

Habmroienue 1BHKEHUs Tell B MHEPLUAIbHBIX U HEMHEPIMAJIBHBIX CUCTEMaxX OTCYETA.

[IpuHIUIT OTHOCHTEIBHOCTH.

Kauenune nByX UMIMHIPOB WJIM IIAPOB Pa3HOW Macchl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIBHO HEUHEPLUAIBHON CUCTEMBI OTCUETA.

CpaBHEHHME PABHOIECUCTBYIOIIEH MPHUIIOKEHHBIX K TEIIy CHJI C IPOU3BEICHUEM MACCHI Tea
Ha €r0 YCKOPEHHUE B MHEPLMAIBHON CUCTEME OTCUETA.

PaBeHCTBO cuJl, BOBHUKAIOLIUX B PE3YJIbTATE B3AUMOIAEHCTBUS TEIL.

N3mepenne Macc 10 B3aUMOJECUCTBUIO.

HesecomocTs.



Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUN.

[{eHTpOOE)KHBIE MEXaHU3MBI.

CpaBHeHuE CUJI TPEHUS IIOKOSI, KAUEHUS U CKOJIbKEHHUS.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

W3mepenne paBHOAECHCTBYIOIIEH CHIT TP IBHXKEHUU OpycKa 10 HAKIOHHOW MIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBHCHUMOCTH BpPEMEHM JBWKCHHS OpycKa IO HaKIOHHOH
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MACCBHI.

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

N3yuenue ABUKEHUS CUCTEMBI Tell, CBI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 JIETKHil OJIOK.

N3mepenne kodddummenTa TpeHus Mo BEIWYHHE YTI0BOr0 Kod((HUIIMEeHTa 3aBUCUMOCTH
Frp(N).

HccnenoBanue JBWXKeHUs Opycka [0 HAKJIOHHOM IUIOCKOCTH C IEPEMEHHBIM
K03 PHULIHEHTOM TPEHHUS.

W3ydeHue ABUKEHUSI IPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbcomotHo TBEpAOE Teno. [locTynarenbHoe U BpalaTelbHOE JIBHXKEHUE TBEPJOTO Teja.
MoMEHT cuiibl OTHOCHUTENBHO ocu BpaueHus. [lnedo cumbl. CroxeHue cuil, IPUIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxkecTu Tena.

VYcnoBust paBHOBecUsl TBEPAOTO Tea.

VYcroitunBoe, HeycToiuMBOE, O€3pa3InYHOe PaBHOBECHE.

TexHu4eckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLIECCHI: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, peméryaTble KOHCTPYKIUH.

Hemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunael paBHOBecHS.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

HccnenoBanue yclI0BUN paBHOBECHUS TBEPIOTO TeJla, UMEIOIIEr0 OCh BPAIICHHUS.

KoHcTpyrpoBanue KpOHIITEHHOB U pacd€T CUJI YIPYTOCTH.

N3yuenne ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOIIETO MJIOMIAb ONIOPHI.

Tema 4. 3akonvl coxpanenusn 6 Mexanuxe.

HMmnynsc MaTepuanbHONW TOUYKH, CUCTEMBI MaTepHabHBIX TOYeK. LleHTp macc cuctemsl
MaTepuaibHbIX TOYeK. TeopeMa 0 JBUKEHUH LIEHTPA Macc.

HMnynbe cuiibl U H3MEHEHHE UMITYJIbCa Tena.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTnBHOE IBUKEHUE.

MoMeHT umnynbca MaTepuanbHOM ToukH. IIpencraBieHne O COXpaHEHMH MOMEHTA
UMITYJIbCA B [IEHTPAIbHBIX MOJISIX.

Pabora cuibpl Ha MaloM M Ha KOHEYHOM mepemerneHuu. ['paduueckoe mpencraBieHne
paboTHI CHITBIL.

MOIIHOCTD CHUIIBL.

Kunernyeckass sHeprus maTtepuanbHONW TOYKU. Teopema 00 HM3MEHEHMHM KHHETHYECKOU
SHEPrUU MaTepUAIbHOIN TOUKH.

[ToreHnnanpHble M HEMOTEHIMAIbHbIE cuibl. [loTeHnmanbHas sHeprus. [loTeHnuanpHas
SHEprus ynpyro negopMHpoOBaHHOW MpyKuHBI. [loTeHImanbHas SHEprus Teaa B OJHOPOJHOM



rpaBUTalMOHHOM none. [loTeHnuanbHas dHeprus Tena B IPaBUTALIMOHHOM I10JI€ OJHOPOJHOIO
n1apa (BHyTpH U BHe 11apa). Bropas kocMuueckas CKOpocTb. TpeThsi KOCMUYECKasi CKOPOCTb.

CBsi3b paOOTHI HEMOTEHIMATBHBIX CHJI ¢ M3MEHEHHEM MEXaHHMYECKOW PHEPTUU CHUCTEMBI
TeN. 3aKOH COXPaHEHHS] MEXaHUYECKOW YHEPIUM.

VYopyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHenue bepHymu s MACANBHOM JKUJIKOCTH Kak CJIEACTBUE 3aKOHA COXPAHEHUS
MEXaHUYECKON IHEPTUU.

TexHnuYecKkue yCcTpOHMCTBA M TEXHOJIOTMYECKUE IPOLECCHI: IBU)KCHHE PAKET, BOJOMET,
KONEp, MPYKUHHBIA MUCTOJIET, TUPOCKOI, (UIypHOE KaTaHHE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTnBHOE BUKEHUE.

W3mepeHne MOITHOCTH CHJIBI.

W3MeHeHne 3HEpruM Teja IPU COBEPIIEHNUN PaOOTHI.

B3anmMHble npeBpanieHuss KHHETUYECKON U TOTEHIIMAIIbHOW SHEPTUH NIPU IEHCTBUU HA TEJIO
CHUJIBI TSDKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruy npyu CBOOOTHOM MaJICHHH.

Yuenuueckuit 3xcnepumenm, nadopamopusie padbomoi, nPAKMUKYM.

N3mepenne umiysbca Tena o TOpMO3HOMY ITyTH.

M3mepeHue cuiibl TATH, CKOPOCTH MOJIENH 3JIEKTPOMOOUIISI U MOLTHOCTH CHJIBI TATH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJILCOM CHJIBL.

HccenenoBanue cCoXpaHEeHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBHH.

M3mepenne KHNHETUYECKOM YHEPTUHU Tejla 110 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHUS TOTEHLUAIBHOM SHEpIUy NPYKUHBI C pabOTOMN CUJIBI TPEHHUSL.

Onpenenenue paboThl CHIIBI TPEHUS PU IBUKEHUH TeJa [0 HAKJIOHHOMN IIOCKOCTH.

Pa3nen 3. Moaekyasipuasi pu3uka ¥ TePpMOAUHAMMKA.

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYUECKOT MEOPUU.

OCHOBHBIE TOJIOKEHHSI MOJIeKyJIsspHO-KuHeTndeckoi Teopun (MKT), ux onbiTHOE
obocHoBanue. uddysus. bpoyHosckoe nBmxeHue. XapakTep ABWKEHHS M B3aUMOACHCTBUS
YacTHI BelecTBa. MoJen CTPOCHHSI Ta30B, KUIAKOCTEH U TBEPABIX TeT U OOBSICHEHUE CBOWMCTB
BElleCTBA Ha OCHOBE A3TUX Mojenell. Macca u pasmepsl Monekyn (aromoB). KommuecTBo
BeniecTBa. [locrossHHas ABoraapo.

TennoBoe paBHoBecue. TemmnepaTypa u crocoObl e€ u3mepenus. lllkama temmnepatyp
enbcus.

Mopenb n1eanbHOro ra3a B MOJIEKYJISIPHO-KMHETHYECKOM TEOPUH: YaCTHIIBI Fa3a JBUKYTCS
XaOTUYECKHU U HE B3aUMOJEHCTBYIOT APYT C APYTOM.

['a3oBble 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona. AOcomroTHas Temreparypa
(wkama Ttemmneparyp KensBuna). 3axon JlampTona. M3omporecchl B uaeallbHOM rase cC
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. I'paduyeckoe mpeacTaBieHre U30MPOILECCOB: H30TepMa,
u30xo0pa, n3obdapa.

CBs13b MEXKy IaBJIEHUEM U CPEIHEN KUHETUYECKOM YHEPIHEN TOCTYATENBHOIO TEMJIOBOIO
JBUKEHHS MOJIEKYJI JI€aIbHOTO ra3a (OCHOBHOE YPaBHEHHE MOJIEKYJISIPHO-KUHETHUYECKON TEOpUH
UJICATHHOTO Ta3a).

CBsi3b  aOCOJIIOTHOW  TeMmIepaTypbl TEpPMOJMHAMMYECKOW CHUCTEMBI CO  CpeaHei
KMHETUYECKOW YHEPTUEH MOCTYIATENBHOIO TEMIOBOTO IBUKEHUS €€ YaCTHIL.



TexHuueckue yCTpOMCTBA U TEXHOJIOIMUYECKHE TMPOILECChl: TEPMOMETp, OapoMmerp,
MOJIy4YeHHUE HAHOMATEePUaJIOB.

Hemoncmpayuu.

Mopenu qBUKEHNS YaCTUL BELIECTBA.

Monenb OpOYHOBCKOTO JBUKEHHUS.

Buneopoinuk ¢ 3anucbio peabHOro OpOyHOBCKOTO JIBUYKEHUS.

Juddyzus xxuakocTen.

Mognens onbiTa lllTepHa.

[IpuTsxeHnue MoJIeKyI.

Moenu KpUCTaUIMYECKUX PEIETOK.

Habumronenue u nccnenoBanne U30IpPOLECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopuvie padbomot, npaKmuKym.

HccnenoBanue npoiiecca yCTaHOBJICHHS TEILNIOBOTO PABHOBECHS MPU TEIIOOOMEHE MEXKIyY
ropsiuei U X0JIOAHOW BOJOM.

W3yueHne W30TEpPMHUECKOTO Tporecca (PEeKOMEHIOBAHO HCIIONb30BaHUE IH(PPOBOI
nabopaTopun).

N3yueHnue nu30X0opHOro mpoiecca.

N3yuenue nzobapHoOro npoiecca.

IIpoBepka ypaBHEHUS COCTOSIHUA.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

Tepmoaunamuueckas (T1) cucrema. 3aianre BHEIIHUX YCIOBHM I TEPMOIMHAMUYECKON
cucteMbl. BHemnue u BHyTpeHHue napametpol. [lapamerpsl TepMOIMHAMUYECKOW CUCTEMBI Kak
CpEeHNE 3HAYEHHUS] BEJIMYUH, ONIMCHIBAIOIIMX €€ COCTOSTHUE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Havyasio TepMoanHaMuku. CaMONpPOU3BOJIbHAS peflakcalis TEPMOAMHAMUYECKON
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mogens uAcabHOrO Tra3a B TEPMOJAMHAMHUKE — CHCTEMAa YpPAaBHEHUMH: YpaBHEHUE
MenneneeBa—Knanelipona ¥ BbIpaK€HUE JUIsl BHYTPEHHEW SHEPrUM. Y CIOBUS NPUMEHHMOCTH
TOM MOJENU: HU3Kasg KOHUEHTpAlUsl YacTUll, BBICOKME TeMmIleparypbl. Bripaxenue nms
BHYTPEHHEHN YHEPTUU OJJHOATOMHOTO UAEAIIBHOTO ra3a.

KBa3zucrarnueckne u HECTaTUUECKUE MPOLECCHI.

OnemeHTapHas paboTa B TepMOAMHAMUKE. Beruncienne padboTsl o rpaduky mnpoiecca Ha
pV-auarpamme.

Temnonepenadya kak crmoco® HW3MEHEHHS BHYTPEHHEH OHHEPruM TEepMOJIMHAMUYECKOU
cucTtembl 0e3 coBepieHus padoTsl. KoHBEKIUs, TEMIONPOBOIHOCTD, U3IyUECHHE.

KomnuectBo TemnoTel. TemoéMKOCTh Tena. YIenbHAass U MOJSIPHAs TEIIOEMKOCTH
BelllecTBa. YpaBHeHHe Maliepa. YenbHas TeIuioTa cropaHus ToluMBa. Pacuér kommyectsa
TEIUIOTHI IpH Teruionepenade. [lonstue 06 aguabaTHoM mpoiecce.

[TepBblit 3aK0H TepMOAMHAMUKH. BHyTpeHH:s sHeprus. KommdecTBo TemioTsl 1 padoTa Kak
MepBI U3MEHEHHUS BHYTPEHHEH YHEPTUU TEPMOIMHAMUYECKONU CHCTEMBI.

BTopoil 3akoH TepMOAMHAMHUKH [JIsi PABHOBECHBIX IPOIECCOB: Yepe3 3aJlaHHOE
PaBHOBECHOE COCTOSHHUE TEPMOIMHAMHYECKON CHCTEMBI MPOXOIUT E€AMHCTBEHHAas anuabara.
AOcoroTHas TeMIiepaTypa.

BTopoiil 3aK0H TEpMOJIMHAMUKH 11 HEPABHOBECHBIX ITPOILIECCOB: HEBO3MOXKHO IEpeaaTh
TEIJIOTYy OT Ooyiee XOJOJHOrO Tela K Oosiee Harperomy ©Oe3 kommencanmu (Kiaysmyc).
HeobpaTumMocTs TpUPOTHBIX TPOIECCOB.

[Tpunimne! aeiictBus TemnoBbix mamuH. KIT/I.



MakcumanbHoe 3Hadenue KIT. [{ukn Kapho.

DKOJIOTUYECKUE aCNEeKThl MCIIOIb30BaHUSI TEIUIOBBIX JABHUTrarenei. TermnoBoe 3arpsi3HeHUE
OKPYKAarOILEH Cpeabl.

TexHu4ecknue ycTpocTBa U TEXHOJIOTMYECKUE IMPOLIECCHI: XOJOAWIBHUK, KOHAUIMOHED,
MU3eTbHBIA W KapOIOpaTOpHBIM JBUTraTeNnu, MapoBas TypOuWHA, NOJy4YeHHE CBEPXHU3KUX
TEeMIIepaTyp, YTWUJIU3ALMS «TEIUIOBBIX» OTXOJIOB C UCIOJIb30BAHUEM TEIIOBOI'O HAcoca,
YTHIU3AUsS OMOOPTraHUIEeCKOTO TOTUTMNBA JJIsI BEIPAOOTKH «TEILIOBOY M AJIEKTPOIHEPTHH.

Hemoncmpayuu.

H3meHeHue TemnepaTypsl IPH a1nadaTUueCKOM PacCIIMPEHUH.

BosaymHoe orauso.

CpaBHeHHE yJIeNbHBIX TEIJIOEMKOCTEH BEIIECTB.

CniocoObl U3MEHEHHSI BHYTPEHHEH YHEPTIHH.

HccnenoBanue aguabaTHOro npoiiecca.

KommbrorepHbie MOJIENIH TETUIOBBIX JBUTATENCH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3mepenne yaenbHOU TeI0EMKOCTH.

HccnenoBanue npouecca OCTbIBAHUS BELIECTBA.

HccnenoBanue aguabaTtHOro npoiecca.

N3yuenne B3aMMOCBS3M IHEPTUU MEKMOJICKYJISIPHOTO B3aUMOJACHCTBUS U TEMIIEpaTyphl
KUIEHUS KUAKOCTEM.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoowi.

[TapooOpa3oBanue u KoHAeHcanus. Vicnapenue wu kumneHue. YenbHas TeruioTa
napooOpa3oBaHusl.

Hacpiiennsle U HeHachlllleHHble mapbl. KauecTBeHHass 3aBUCHUMOCTh IJIOTHOCTH U
JABJICHUSI HACBIIICHHOTO Mapa OT TEMIEepaTypbl, UX HE3aBUCUMOCTbh OT 00bEMA HACHIIICHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypPhl KUTICHUS OT JaBJICHUS B KUKOCTH.

BnaxHocThs Bo3yxa. AGCOMIOTHAS U OTHOCUTEIIbHAS BIaYKHOCTb.

TBépnoe Teno. Kpucrannnueckre u aMmopdHbie Tena. AHM30TPOIUS CBOWCTB KPUCTAILIOB.
[TnaBnenue u KpucTauU3anus. Y aenbHas TerioTa miaaBienus. Cyonumanus.

Hedopmaruu tBEpHoro Tena. Pactskenue u cxarue. Cosur. Moayne FOwnra. Ilpenen
yOpyrux aedopmanui.

TemoBoe pacuiMpeHne KUAKOCTEH U TBEPABIX TN, 00BEMHOE U TUHEHHOE paclIupeHue.
AHTrapMOHHM3M TEIIJIOBBIX KOJIEOaHUI YacTHIl BEIIeCTBA KaK MPUYNHA TETIOBOTO PACIIUPEHUS Tell
(Ha KAYECTBEHHOM YPOBHE).

[IpeoOpa3zoBanue 3HEPTUM B (Pa30BBIX MEepexoax.

VYpaBHeHHEe TEIMI0BOTrO OanaHca.

[ToBepxHocTHOE HaTsKeHHE. KoadduimeHT moBepXHOCTHOTO HaTshkeHUs. KanunspHbie
sBJeHUd. [aBieHue noJ NCKpUBIEHHON MTOBEPXHOCTHIO xuakocTH. @opmyina Jlamnaca.

TexHu4yeckne yCTPOMCTBA ¥ TEXHOJOTHYECKHUE TMPOIECCHI: JKUIKHE KPHUCTAIIIBI,
COBPEMEHHBIE MaTepUaIbI.

Hemoncmpayuu.

TennoBoe pacmmpeHue.

CBolicTBa HaChIIIEHHBIX MapOB.

Kunenue. Kunenue npu noOHMKEHHOM JaBJICHUU.

N3mepenne cuiibl HOBEPXHOCTHOTO HATSKEHUSI.

OMBITHI ¢ MBUTBHBIMH TIEHKAMH.



CmauuBanue.

KanumnspHsele ssBneHus.

Mopaenu HEHBIOTOHOBCKOH JKUIKOCTH.

Crioco0Ob! U3MepEeHUsI BIaKHOCTH.

HccnenoBanue HarpeBaHUs U IUIABJICHUS KPUCTAIUIMYECKOTO BEILIECTBA.

Bunsr nedopmaruii.

Habmonenne mansix nedopmanui.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

N3ydeHune 3aKkOHOMEpPHOCTE HCTIapEHUsI )KUAKOCTEH.

W3mepenue yaenbHON TEIUIOTHI IIIaBICHUS JIbAA.

M3yyeHue CBOMCTB HACBIIICHHBIX IIapPOB.

N3mepeHune abCOMOTHOM BIaXKHOCTH BO3/lyXa U OLIEHKA MaccChl 1apOB B [IOMEILEHHH.

N3mepenue ko3¢ puieHTa NoBepXHOCTHOIO HATSKEHHUS.

N3mepenue moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JieOpMalii PE3UHOBOTO 00paslia OT MPUIOKEHHON K HEMY
CHUJIBI.

Pa3znea 4. diekTpoauHaMuUKAa.

Tema 1. Inexmpuueckoe noie.

OnexTpuzanus Tea U e€ MposABIICHUS. DJEKTpUYecKuil 3apaa. [[Ba BUaa 3JIEKTPUUYECKUX
3apsan0B. [[poOBOJHUKH, TUAIIEKTPUKH U TIOTYIPOBOJHUKU. DIEMEHTAPHBIN 2JIEKTPUUECKUN 3apsil.
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiza.

B3aumoneiictBue 3apsnoB. Toueunsie 3apsiabl. 3akoH Kyona.

Onexrpuueckoe nojie. Ero aelicTBrue Ha 3J€KTPUUECKUE 3apSbL.

Hanpsoxk€aHnocTh  dnekTpudeckoro mojs. [IpoOHbid 3apsn. JluHWM HanpsoKEHHOCTH
INEKTPUYECKOTO MoJIst. OJHOPOIHOE IIEKTPUUECKOE TTOJIE.

[ToTeHIManbHOCTh AIEKTPOCTATUYECKOTO MOJA. Pa3HOCTh NMOTEHIMANIOB M HaIPSKEHUE.
IToTreHumanpHas SHEPrus 3apsiaa B AIEKTPOCTATUUECKOM 1oJie. [[oTeHnHnal 3J1eKTpoCTaTHYeCKOTO
nosis. CBsA3b HANPSDKEHHOCTH TOJS U Pa3HOCTH MOTEHLMAIOB Ui 3JIEKTPOCTATHYECKOIO MO
(KaK OZJHOPOAHOTO, TaK M HEOJTHOPOHOTO).

[TpuHIMI CynepHO3UIIUH SJIEKTPUUECKUX MOJIEH.

[Tone ToueuHoro 3apsina. Ilone paBHOMepHO 3apsbkeHHOW cdepbl. Ilone paBHOMEpPHO
3apspkeHHOro mo o0wémy mapa. Ilome paBHOMEpHO 3apsDKEHHOM OECKOHEUHOM IIIOCKOCTH.
KapTuns! mMHAN HAIPSYKEHHOCTH ATUX MOJIEN M SKBUIIOTEHIIUAJIBHBIX TOBEPXHOCTEN.

IIpOoBOTHHUKY B JIEKTPOCTATHYECKOM IT0JIE. Y CIIOBUE PABHOBECUS 3aPsAI0B.

JIMDNEKTPUKH B 2JIEKTPOCTATHYECKOM I0JI€E. J{UdneKkTpuyeckas MpOHUIAeMOCTh BEIECTBA.

Kongencarop. ONEeKTpOEMKOCTh  KOHJAEHCATOpA. ONEKTPOEMKOCTh  IJIOCKOTO
KOH/JIEHCATOopaA.

[TapasmenpHOe ~ coeauHeHne  KoHAeHcaTopoB.  IlocnmenoBaTenbHOE — coeMHEHHE
KOH/JIEHCAaTOPOB.

OHeprus 3apsHKEHHOr0 KOHAEHCATOoPA.

JIBukeHME 3apsKEHHOW YacTULBI B OAHOPOJHOM 3JIEKTPUUECKOM I10JIE.

TexHu4eckne ycTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: JIEKTPOCKOI, JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alUTa, 3a3€MJICHHE JIEKTPOnpuOOpOB, KOHIEHCATOPHhl, reHepaTop Ban ne
I'paada.

Hemoncmpayuu.

VY CeTpoiCTBO M MPUHIAI JEHCTBUS dJIEKTPOMETPA.



DIEKTPUUECKOE MOJIE 3aPSKEHHBIX IIAPUKOB.

DNEKTPUYECKOE MOJIE IBYX 3aPSKEHHBIX IJIACTHH.

Monens anekTpocraTuieckoro reaeparopa (Ban ne ['paada).

ITpOBOAHMKY B 3JIEKTPUYECKOM IIOJIE.

DNEeKTpoCTaTUIECKAasl 3allUTa.

YCTpolCTBO U AEMCTBUE KOHJAEHCATOPA IMOCTOSHHOW U IEPEMEHHONW EMKOCTH.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IJIOCKOTI0 KOHJIEHCATOPA OT IUIOIIA M IUIACTUH, PACCTOSHUS
MEXy HUMH U JUDJIEKTPUYECKON IIPOHULIAEMOCTH.

DHeprus MEKTPUYECKOTO OIS 3apsyKEHHOTO0 KOHIECHCATOPA.

3apsiaKa U pa3psiKka KOHAEHCAaTOpa Yepe3 pe3UCTop.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

Onenka cul B3aMMOJEHCTBUS 3aPSKEHHBIX TEIL.

HaOnronenue npeBpalieHus SHEpruy 3apsKeHHOT0 KOHAEHCATOPa B SHEPTUI0 U3ITy4EHUs
CBETOAMO/A.

W3ydeHue npoTeKkaHus TOKa B LIETIH, COJIEprKalle KOHAeHCaTop.

Pacnpenenenue pa3HOCTM IOTEHUUAIOB (HANpPSDKEHUS) TpU  [OCIEN0BATEIbHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPeE3 PE3UCTOP.

Tema 2. llocmoannwlil 31eKMpuYecKull mox.

Cuiia Toka. [1oCTOSIHHBIN TOK.

VYcnoBus  CylIECTBOBAHMS IIOCTOSIHHOIO  JJIEKTPUYECKOro Toka. McToyHuku ToKa.
Hampsoxkenne U u 3J1C é&.

3akon OMa aJ1s yyacTKa LemnH.

DIEKTPUYECKOE CONIPOTUBIIEHHE. 3aBUCUMOCTb COIIPOTUBIICHUS OJTHOPOJIHOTO IIPOBOJHUKA
OT €ro JUIMHBI U IJIOUIa/IA NONIEPEYHOI0 CEUEHUs. Y I€JIbHOE CONPOTUBIICHUE BEILIECTBA.

IlocnenoBarenpHOE, NapAIENBHOE, CMEIIAHHOE COEAVMHEHUE IPOBOJHUKOB. Pacdér
pa3BeTBIEHHBIX AIeKTpudeckux 1eneit. [Ipasmma Kupxroda.

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

MoIIHOCTB MEKTPUYECKOro ToKa. TeroBast MOITHOCTD, BBIAENIEMAast Ha PE3UCTOPE.

O/1C u BHyTpeHHee COPOTUBICHUE UCTOYHHMKA TOKa. 3aKkoH OMa JiIsl MOJIHOM (3aMKHYTOM )
ANEKTPUYECKOM 1enu. MOINHOCTh UCTOYHUKA TOKA. KOpOTKO€E 3aMbIKaHHME.

KonzaeHncarop B 11enu NOCTOSHHOTO TOKA.

TexHnueckue yCTpPONCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: aMIIEPMETP, BOJBTMETD,
peocTat, CUETYUK IEKTPUIECKON SJHEPTUN.

Hemoncmpayuu.

W3MmepeHue cuibl TOKa U HAIIPSHKEHHUS.

HccnenoBanne 3aBUCUMOCTM CHJIBI TOKAa OT HANpPsDKEHUs [UId  PE3UCTOpa, JIaMIIbl
HaKaJMBaHUS U CBETOAMOA.

3aBUCHUMOCTh COTPOTUBIEHUS IWIMHIPUYECKUX TPOBOJHUKOB OT JJUHBI, IUIOHIAIU
MIONIEPEYHOI0 CEUEHUS U MaTepuaa.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT CONTPOTUBIIEHUS ITPU IIOCTOSTHHOM HAIIPSIKEHHH.

IIpssmoe m3mepenne DJIC. KopoTkoe 3amblkaHME TaIbBAHUYECKOTO JIEMEHTA M OLEHKa
BHYTPEHHETO COIPOTUBIICHHUS.

Crioco6b! coeMHEHHsI ICTOYHUKOB Toka, DJ[C GaTapeii.

HccnenoBanue pa3HOCTH TOTEHIIMAIOB MEXAY MOJI0CAMU HCTOYHHMKA TOKA OT CHJIBI TOKA B
LEeMnu.



Yuenuueckuit sxkcnepumenm, nabopamopnuvie padomeol, nPAKMUKYM.

HccnenoBanue CMEIaHHOIO COEUHEHUS PE3UCTOPOB.

W3mepeHue yaeapHOro COnpoTUBIEHHSI IPOBOJHUKOB.

HccenenoBanue 3aBUCUMOCTH CUJIbI TOKA OT HAIPSDKEHUS /IS JIaMITbl HAKAJIMBAHUSA.

YBenuueHue npezena u3MepeHus amrepmerpa (BoJbTMETpa).

N3mepenne 3/1C 1 BHYTPEHHETO COMPOTUBIICHUS UCTOYHUKA TOKA.

Hccnenosanue 3aBucumoctu J/[C rajibBaHUYECKOr0 3JEMEHTA OT BPEMEHHU ITPU KOPOTKOM
3aMBbIKaHUU.

HccenenoBanue pasHOCTH MOTEHIMATIOB MEX/1y MOJIOCAMHU UCTOYHUKA TOKA OT CHJIBI TOKA B
LEMH.

HccnenoBanue 3aBUCMMOCTH T10JI€3HOM MOITHOCTH UCTOYHHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

OJleKTpUYecKass MPOBOAMMOCTD PA3JIMYHBIX BELIECTB. OJEKTPOHHAs IPOBOJUMOCTh
TBEPABIX ~ METAUIOB.  3aBUCUMOCTb  COINPOTUBIEHUS  METALIOB  OT  TEMIIEpaTypBhl.
CBepXnpoBOAUMOCTb.

DIIEKTpUUYECKH TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NpPUMECHash MPOBOAUMOCTh MOJIYNPOBOJHUKOB.
CaoiicTBa p—Nn-niepexona. IlomynpoBoJHUKOBbIE TPHUOOPBI.

DNEKTPUUECKUH TOK B AJIEKTPOJIUTAX. DJIEKTPOJIUTUYECKAST TUCCOLMALUSA. DIIEKTPOIIU3.
3akonsl Dapazes A 3IEKTPOIIn3a.

OneKkTpuueckuii TOk B Tra3ax. (CaMOCTOATENbHBIH M HECAMOCTOSITEIbHBIM paspsl.
PaznuuHble TUIIBI CAMOCTOATENBHOTO pa3pana. Monuus. [1nazma.

TexHuueckue yCTpOHCTBA U IPAKTHMUECKOE IMPUMEHEHHUE: Ta30pa3psiiHble JIaMIIbL,
ANIEKTPOHHO-Ty4YeBasi TPyOKa, MOIYIPOBOJAHUKOBBIE MPUOOPHI: AUOA, TPAH3UCTOP, (POTOAUOM,
CBETOJIMOJ, TallbBaHWKA, padUHUPOBAHWE MEAM, BbHIIUIABKA QIIOMHHHS, OSJCKTPOHHAS
MUKPOCKOTIHS.

Hemoncmpayuu.

3aBUCHUMOCTB COITPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

3akoHsbl 2nekTpoau3a dapazes.

HckpoBo# pa3psa v NPOBOAMMOCTS BO3AYyXa.

CpaBHeHHUE NPOBOJAUMOCTH METAJJIOB U NTOJYIIPOBOJHHUKOB.

OnHOCTOPOHHSA MPOBOIUMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npaKmuxym.

Hab6monenue snexrpomnusa.

W3mepenue 3apsia 0JHOBAJIEHTHOIO HOHA.

HccnenoBanne 3aBUCUMOCTH COITPOTUBIIEHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJIbT-aMIIEPHON XapaKTEPUCTUKH AUOA.

Du3n4ecKuil MPaKTUKYM.

Crioco6b1 u3MepeHus (PU3NYECKUX BEIMYUH C UCIOJIb30BAaHUEM aHAJIOTOBBIX U HU(PPOBBIX
U3MEPUTENIBHBIX TPUOOPOB M KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEIIbHbIE  TOTPEIIHOCTH  M3MepeHud  ¢usnyeckux BenuyuH. OleHKa TpaHUI
MTOTPEUIHOCTEM.

[TpoBeneHue KOCBEHHBIX U3MEPEHUH, HCCIIEOBAaHUH 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH,
IpOBEpKa IMPEUIOKEHHBIX TUNoTe3 (BbIOOp M3 paloT, ONMMCAHHBIX B TEMAaTHMUYECKHX pasjenax
«Y4YeHNUECKHI SKCTIEPUMEHT, 1a00paTOpHbIe paObOThI, TPAKTHUKYM)).



MexnpeaMeTHbIe CBSI3H.

N3yuenne kypca ¢puszuku yriayonéHHoro ypoBHsa B 10 kilacce OCyIIECTBISETCS € yUETOM
COJIepXKATENBHBIX MEXIIPEIMETHBIX CBSI3ed C KypcaMHd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpauu ¥ TEXHOJIOTHU.

Mesxicnpeomemmusvie nonHaAmMuUA, C6A3AHHbBIE C UIYUCHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
sBIICHUE, Hay4YHbIA (akT, rumore3a, Qu3nyeckas BEIMYMHA, 3aKOH, TEOpHs, HaOIIOIeHHE,
AKCIIEPUMEHT, MOJIEIMPOBAHUE, MOJIEIb, U3MEPEHHE, IOTPEILIHOCTH U3MEPEHUN, U3MEPUTEIIbHBIE
npuOopsl, udpoBas 1adopaTopHsl.

Mamemamuka: peIICHUE CUCTEMbl ypaBHeHHWH. JIuHeliHas QyHkusa, napabona,
runepboina, ux rpaduku u cBoiicTBa. Tpuronomerpuieckue GyHKINUU: CHHYC, KOCUHYC, TAHTCHC,
KOTaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO. BEKTOpPHI M HX MPOEKIUH HA OCU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonozua: mexanuueckoe JBUKEHHE B KUBOU mpupoae, 1uddysus, ocMoc, TemI000MeH
JKUBBIX  OpPraHU3MOB, TEIUIOBOE  3arps3HEHUE  OKpYXarolled  cpeapl,  yTUIM3alus
OMOOpPraHNYECKOro TOIJIMBA JJISl BBIPAOOTKHM «TEIUIOBOW» M 3JEKTPOIHEPTUH, TOBEPXHOCTHOE
HATSHDKCHUE U KallWJUIPHBIC SIBJICHUSI B IPUPOJIE, FIEKTPUUECKUE SIBJICHHSI B )KUBOI MPUPOJE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MoOJIIpHasi Macca, MoJIy4eHHe HaHOMAaTepHUaJIoB, TEIJIOBbIE CBOMCTBA TBEPABIX T, )KUJKOCTEH U
ra3oB, JKUJKHE KPHUCTAUIbl, DJJIEKTPUYECKHUE CBOMCTBA METAJUIOB, 3JEKTPOIUTUYECKAs
JUCCOLIMAINs, TalbBAaHUKA, SJIEKTPOHHAS MUKPOCKOIIHS.

T'eozpaghus: BnaxxHOCTh BO3lyXa, BETPbL, 0APOMETP, TEPMOMETP.

Texnonozua: npeodpa3oBaHye ABUKEHUN C NCIIOJIB30BAHUEM MEXAHU3MOB, YUET CYXOro U
XKHUJIKOTO TPEHUS B TEXHHUKE, CTAaTHYECKWE KOHCTPYKIMU (KPOHIITEHH, pemérdyarsie
KOHCTPYKIIMH), UCTIOJIb30BaHNE 3aKOHOB COXPAHEHHS MEXaHUKH B TEXHUKE (TUPOCKOI, BOJIOMET
U Jpyrue), ABUTATE]Ib BHYTPEHHETO CroOpaHHs, MapoBas TypOWHa, OBITOBOW XOJOIWJIHHUK,
KOHIWIIMOHEP, TEXHOJOTUU IIOJIyY€HUsI COBPEMEHHBIX MaTepualioB, B TOM 4YHCIIE
HAaHOMAaTepHaloB, M  HAHOTEXHOJOTMM,  OJEKTpPOCTaTHuYecKas  3allluTa,  3a3eMJICHUE
3IIEKTPONPUOOPOB, ra30pa3psiAHbIE JaMIIbl, TOIYIPOBOJHUKOBbBIE TPHOOPHI, TaIbBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoauHaMuka.

Tema 4. Maznummnoe none.

B3anmoaeicTBiEe MOCTOSHHBIX MAarHUTOB M INPOBOJHUKOB C TOKOM. MarHutHoe moue.
Bekrop marauTHON MHAYKIMH. [[pyHIMI Cynieprio3unuy MarHUTHBIX MTOJIEH. JIMHUKA MarHUTHOM
WHIYKIIHAH.

MarsnutHoe mosie MpoBOJHUKA C TOKOM (TIPSIMOrO MPOBOJHHMKA, KATYIIKU U KPYrOBOTO
BUTKA). OnbIT Dpcrena.

Cuna Amrmepa, €€ HanpaBJIECHUE U MOTYJIb.

Cuna JlopeHma, €€ HampaBi€HHE W MOAYJb. JIBUKEHHE 3apsSKEHHOW 4YacTHUIbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenua.

MarnutHoe noze B BeuecTse. deppomMarHeTUKHy, napa- U IMaMarHeTUKH.

TexHuuyeckne ycTpoMCTBa M TEXHOJIOTMUYECKHE IPOLIECChl: MPUMEHEHHE IOCTOSHHBIX
MarHuToB, 3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTpoJABHUraTesb SKoOu, yCKOpUTEIn
AJIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.



KaptuHa nMHMH WHAYKOUM MarHUTHOTO IO IOJIOCOBOIO M MOAKOBOOOPA3HOIO
IIOCTOSIHHBIX MarHuTOB.

KaptvHa JMHHA MAarHUTHOM MHIAYKUUMH TOJA JUIMHHOIO IIPSMOrO IIPOBOJHUKA U
3aMKHYTOT'0 KOJIBLIEBOTO IIPOBOIHUKA, KATYILIKH C TOKOM.

B3aumopneicTeue 1ByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

HaOnronenue 1BUXKeHUs My4Ka 3JI€KTPOHOB B MArHUTHOM IIOJI€.

[TpuHIMN AeicTBUSA 3JIEKTPOU3MEPUTENIEHOTO IPUOOPA MAarHUTOIEKTPHUUECKONW CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npaKmuxym.

HccnenoBaHre MarHUTHOTO TOJISl IOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOWCTB (eppOMarHeTHKOB.

HccnenoBanue JeMCTBUS OCTOSIHHOIO MarHATa Ha paMKy C TOKOM.

N3mepenue cuinbl AMiepa.

W3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpA OT CUJIbI TOKA.

OnpeneneHne MarHUTHOM MHIYKIIMU HA OCHOBE U3MEPEHUs CHIIbI AMIiepa.

Tema 5. DnekmpomazHumnas uHOYKYus.

SBnenue snexTpoMarHuTHOM MHAYKIMH. [loTOk BekTopa MarHuTHOM MHAYKuMH. DJ1C
MHAYKIMU. 3aKOH JIeKTpoMarHuTHo! uHaykuuu @apanes. Buxpesoe anexrpuueckoe mose. Toku
Ddyko.

O/1C nHayKIMK B IPOBOJHUKE, IBHIKYILIEMCS B OTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NunyktuBHOCTh. Karylika WHAYKTMBHOCTM B LENM IOCTOSHHOIO TOKa. fIBieHue
camonnaykuu. 3/1C caMonHayKIUU.

OHeprus MarHUTHOT'O TOJIS KaTYIIKU C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuuyeckue ycTpoicTBa U TEXHOJIOTMUECKHUE TPOLECCHl: MHAYKLIMOHHAS [1€4Yb, COJIEHOMI,
3alUTa OT JIEKTPU3ALUU TeJl IPU JBUKEHUHM B MArHUTHOM I10JI€ 3E€MIIH.

Hemoncmpayuu.

Habmonenune siBaeHMs 3J€KTPOMarHUTHON UHTYKIIUY.

Uccnenosanue 3aBucumocty 9J{C MHAYKIINN OT CKOPOCTH U3MEHEHUSI MAarHUTHOTO TOTOKA.

IIpaBuno Jlenna.

[Tanenne MaruuTa B aJJFOMHUHHUEBOM (MeIHOI) TpyOe.

SIBiieHME CAMOMHIYKIIU Y.

UccnenoBanue 3apucumoctu IIC caMOMHIYKIIMUA OT CKOPOCTU M3MEHEHUs CUJIbI TOKA B
LEIN.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Omnpenenenne HHAYKIIMA BUXPEBOIO MarHUTHOTO TOJISI.

HccnenoBanue sBICHNS CAMOUHYKIUH.

COopka MoEH IEeKTPOMAarHUTHOT'O TeHepaTopa.

Paspnen S. KoJsieOanus U BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarenbHas cucrema. CBOOOAHbBIE KOTEOAHMS.



['apmonnueckue  konebanus. KuHemaTmueckoe U AMHAMHUYECKOE  OMMCAHHUE.
DHepreTnyecKoe ONUcaHue (3aKOH COXPAHEHUsI MEXaHUYECKOM AHEPTUn ). BeIBOA TMHAMHUYECKOTO
OTHCAHMsI TAPMOHUYECKHUX KOJIeOaHUI U3 UX YIHEPTETHUECKOT0 U KHHEMAaTHYECKOTO OMHCAHUSI.

Ammumatyna u ¢daza xonebanuii. CBs3b aMIUIMTYAbI KOJICOAHWNW MCXOAHOW BEJIIMYMHBI C
aMIUIUTYIaMU KojieOaHuil €€ CKOPOCTU U YCKOPEHHS.

[Tepuon u yacrora xonebanuii. Ileproa Manbix cBOOOIHBIX KOJIEOAHUN MAaTEeMaTHYECKOTO
MmasiTHHKA. [leprnos cBOOOAHBIX KOJIEOAHUH PYKUHHOTO MAasITHUKA.

[TonsiTue o 3aryxaromux kojaedanusx. Beinyxxnennsie konebanus. Pesonanc. Pesonanchas
KpuBas. BiusiHue 3aryxaHus Ha BUJ pe30HAHCHOM KPUBOM. ABTOKOJICOaHUSI.

TexHnueckue yCTpOHCTBA M TEXHOJOTMYECKHE IPOLIECCHI: METPOHOM, Yachl, Kayelld,
MY3bIKaJIbHbIE HHCTPYMEHTHI, cericMorpad.

Hemoncmpayuu.

3anuch Kojae0aTeIbHOr0 ABMKCHHUS.

Habmronenne He3aBUCUMOCTH TIEpHO/ia MaJIbIX KOJIeOaHui Tpy3a Ha HUTH OT aMIUTUTY/IBL.

HccnenoBanue 3aTyXamuX KOJeOaHUH W 3aBUCUMOCTHU TEPHOa CBOOOTHBIX KOJICOaHUI
OT COTMPOTHBIICHUS.

HccnenoBanune konebaHWil Tpy3a Ha MAaCCUBHOM MpPYXHHE C II€NbI0 (OPMUPOBAHUS
NpeCTaBICHUN 00 HIeaTbHONW MOJIENTU MPYKHHHOTO MasiTHUKA.

3aKOH COXpaHEHHUs PHEPTUH MPH KOJIeOaHHUIX rpy3a Ha MpYKUHE.

HccnenoBaHue BBIHYKIECHHBIX KOJICOaHHIA.

Habmroenue pesonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

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

W3ydeHue 3aKOHOB JABI)KEHHUS TeNa B X0/Ie KoJIeOaHH Ha yIIPyroM IMoABece.

W3ydeHue ABMKEHUS HUTSHOTO MasTHUKA.

[TpeoOpazoBaHue 3HEPTHH B IPYKUHHOM MasiTHUKE.

Hccnenoanue yObIBaHUS aMIUIUTY/IbI 3aTyXaOIINX KOJIeOaHUH.

HccnenoBaHue BEIHYKICHHBIX KOJIEOAHUH.

Tema 2. dnexmpomaznumnule Koedanus.

Konebarenbupiii KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJI€OAHUSI B HUJI€AJTHHOM
kosnebaTesibHOM KOoHType. ®opmyna Tomcona. CBA3b aMIUIMTYIbl 3apsdjia KOHAEHcaTopa C
aMIUTUTYAOM CUJIBI TOKA B KOJIeOAaTeIbHOM KOHTYpE.

3aKOH COXpaHEHUs PHEPTUH B UJ€ATLHOM KOJIeOaTeIbHOM KOHTYpE.

3aryxamolue 3JeKTPOMarHuTHble KosieOaHUs. BBIHYXJEHHbIE 3JIEKTPOMAarHUTHBIE
Kosie0aHusl.

IlepemeHHBIN TOK. MOIIHOCT NEPEMEHHOIO TOKAa. AMIUIMTYJHOE M JIEHCTBYIOILEE
3HaYeHHE CWJIbI TOKA U HAIPSDKEHUS TPU PA3IUYHON (popMe 3aBUCUMOCTH MEPEMEHHOTO TOKa OT
BpPEMEHH.

CuHycongalbHbId IEPEMEHHBIN TOK. Pe3UCTOp, KOHIEHCATOP M KATYIIKAa MHAYKTUBHOCTH
B LIENIM CHHYCOUJAJIIBHOTO IEPEMEHHOTr0 TOKa. Pe30HaHC TOKOB. Pe3oHaHC HanpsKeHUN.

Wneanbublii Tpanchopmarop. IIponsBonacTBo, nepenada U noTpeOiIeHue IEKTPUIECKOM
SHEPIHH.

DKOJIOTUYECKHE PHUCKU TPHU MPOU3BOJCTBE 3JEKTposHepruu. KynbTypa ucnoiab3oBaHUS
AIIEKTPO3HEPTUU B ITOBCEIHEBHOM JKU3HHU.

TexHnueckue yCTpPOHCTBA M TEXHOJOTMYECKUE TMIPOLIECCHI: DJIEKTPUYECKUNH 3BOHOK,
reHepaTop NepeMEHHOro TOKa, JINHUU 3JIeKTporiepeiay.



Hemoncmpayuu.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

3aBUCUMOCTh YaCTOTHI CBOOOIHBIX KOJIEOAHUH OT HHAYKTUBHOCTU M €MKOCTH KOHTYpA.

OcuusuiorpaMMsbl 31€KTPOMarHUTHBIX KOJIeOaHUH.

['enepaTop He3aTyXaroIKX IEKTPOMAarHUTHBIX KOJIeOaHUH.

Mopenb 371eKTpOMarHUTHOTO TeHepaTopa.

BriHyX1eHHBIE CHHYCOHIaTbHbIE KOJIEOaHMUS.

Pe3ucTop, karymika MHIYKTUBHOCTU M KOHAEHCATOP B LEMH IEPEMEHHOI0 TOKA.

Pe3zonaHc npu mocnenoBaTelIbHOM COEJUHEHHUU PE3UCTOpa, KAaTyLIIKH MHIYKTUBHOCTU U
KOHJIEHCATOopa.

YCTpONCTBO M IPUHIIUIL ACUCTBUS TpaHCcPopMaTopa.

Mogenp TMHUY 371EeKTponepeaayH.

Yuenuueckuit 3xcnepumenm, nabopamopnuie padomolt, RPAKMUKYM.

Nzydenue Tpanchopmaropa.

HccnenoBanue NepeMEHHOIO TOKA 4epe3 IOCIEeI0BaTEIbHO COEAMHEHHbBIE KOHIEHCATOD,
KaTyUIKy U pe3UCTOP.

HaOnroneHue 31eKTpOMarHuTHOIO Pe30HaHca.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIH [IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMPOMAHUNIHBIE BOIHb.

MexaHnueckue BOJHBI, YCIOBHMsS HX pacnpocTpaHeHus. [lomepeuHble U NpoJOJbHBIE
BoJIHBL. Ilepuon, ckopocTh pacnpocTpaHeHust U JIMHA BOJIHBL. CBOMCTBA MEXaHUYECKUX BOJIH:
OTpakeHHe, peToMIIeHUE, HHTephEepeHIs U Au(paKIus.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKka. BricoTa Tona. TeMOp 3ByKa.

[ITymoBoOe 3arpsi3HeHHE OKPY>KAIOLIEH CPebl.

OJEeKTPOMAarHUTHBIE BOJHBI. YCIOBHS HM3JIy4€HHUs JIEKTPOMArHUTHBIX BOJH. B3anMmuas
OpHUEHTAIMs BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa  2JEKTPOMarHUTHBIX BOJH: OTPaKEHHE, MPEIOMJIEHHME, MOJISIpU3aLNs,
uHTephepeHIMs U AU(PaKIHSL.

[IIkama 3JIEKTPOMAarHUTHBIX BOJIH. [IpMEeHEHME 3IEKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMITBI paInOCBA3H U TeJeBUIeHU. Pannonokanusi.

DNEKTPOMAarHUTHOE 3arps3HEHUE OKPYXKAIOLIEH Cpebl.

TexHuueckue ycTpoicTBa M INPAKTUYECKOE NPUMEHEHHE: MY3BbIKAJIBbHBIE MHCTPYMEHTHI,
pagap, paauoNpUEMHHUK, TEJIEeBU30p, aHTeHHa, TenedoH, CBY-meusb, ynbTpa3BykoBas
JTUArHOCTHKA B TEXHUKE U MEJIULIMHE.

Hemoncmpayuu.

OO0pa3oBaHue U paclpoOCTPaHEHUE OMEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOUHUK 3BYKa.

3aBUCHUMOCTH JJIMHBI BOJIHBI OT YaCTOTHI KOJIeOaHU.

HabmioneHue oTpaxeHus U MPeOMICHUS MEXaHUYECKUX BOJIH.

Habmonenue narepdepeHnn 1 1uppakiind MEXaHUYECKUX BOJIH.

AKYCTHYECKHI1 pe30oHaHC.

CBoiicTBa yapTpa3ByKa M €ro IPUMEHEHUE.

HabmioneHue cBsA3M TPOMKOCTH 3ByKa M BBICOTBI TOHa C aMIUIMTYJOM M YacTOTOM
KoJIeOaHUH.



HccnenoBanne  CBOMCTB — DJIGKTPOMAarHUTHBIX — BOJIH:  OTPaKEHUE, IPEIOMIICHUE,
noJsipu3aus, Tupakuus, “HTepdepeHIus.

Oo6HapyxeHne HHPPAKPACHOTO U YILTPAPUOIECTOBOTO U3ITyUCHUH.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

N3yueHnue napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHue pacrpocTpaHEHHs 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpamonuHeitHOe pacnpocTpaHEeHHUE CBeTa B oJHOpoaHOHM cpene. JIyu cera. TodeuHsblit
HCTOYHHK CBETA.

Otpaxkenue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHHe M300pakeHUIl B IIIOCKOM
3epkane. Ceprudeckne 3epkaia.

[Ipenomnenue cBera. 3aKOHbI IMpeIOMIICHHS CBeTa. AOCONIOTHBIA  IOKa3aTelsb
npesnoMieHuss. OTHOCUTENbHBIA IOKa3aTenb npeiaomiieHus. [loCTOSHCTBO 4acTOTHl CBETa W
COOTHOLLIEHHUE JUIMH BOJIH IIPU MEPEXO0/IE€ MOHOXPOMATUYECKOTO CBETA 4YEpe3 I'paHuUlly pas3zaeia
JIBYX ONTUYECKUX CPE.

Xon nyueit B mpusme. Jucnepcus ceera. CnoxHbIHN cocTaB Oenoro cBera. LIBer.

[lonnoe BHyTpeHHee oTpaxeHue. [IpeaenpHplil yrol MOJIHOr0 BHYTPEHHETO OTPAKEHHUS.

CoOuparomue W paccewBaromue JUH3BL. ToHKas nmH3a. DOKYCHOE pPACCTOSHUE U
ONTHUYECKasi CUJIa TOHKOHN JMH3bl. 3aBUCUMOCTb (POKYCHOTO PACCTOSIHUSI TOHKOM c(eprueckoi
JIMH3BI OT €€ TEOMETPUH U OTHOCUTEIIBHOTO MOKA3aTeNsl MPETOMIICHHUS.

@dopmya TOHKOM JIMH3bL. Y BEIUYEHHUE, 1aBa€MOE JIMH30M.

Xona syya, IpOoIIEIIIEro JIMH3Y MO IPOU3BOJIbHBIM YIJIOM K €€ IJIaBHOW ONTUYECKON OCH.
[TocTpoeHne n300pakeHM TOYKH U OTPE3KA MPSMOU B COOUPAIOIINX U PACCCHBAIOIIMX JIMH3aX U
UX CHUCTEMaX.

OnTuueckue npubopsl. Pazpemaromias cnocoOHocTh. ['11a3 kak onTuyeckas cucrema.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKOU ONTHKH.

BonnoBas omnrtuka. WHrepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOII0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B HHTePGEPEHIIMOHHON KapTHHE OT ABYX KOT€PEHTHBIX
UCTOYHHUKOB. [IpuMeps! Ki1accuueckux MHTEP(PEPEHIINOHHBIX CXEM.

Hudpaxkmus ceera. [udpaxuuonnas pemérka. YcioBue HaOMIOAEHHUS TJIABHBIX
MaKCHMYMOB IIpH Ma/IEHUU MOHOXPOMAaTUYECKOTO CBETA HA IU(PPAKIIMOHHYIO PEIIETKY.

[Tonsspu3zanus ceera.

TexHnueckue yCTpONCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: OYKH, JIyla, IEpPHUCKOIL,
¢doToannapat, MUKPOCKOII, TPOEKIIMOHHBIN armapar, IpOCBETIECHUE ONTUKH, BOJJOKOHHAs ONTHKA,
T pakMOHHAs PEIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue npeioMIIeHUs CBETA.

Habmtoienne noaHoro BHyTpEeHHEro oTpaxkeHus. MoJienb cBeToBoa.

HccnenoBanue Xx0/1a CBETOBBIX ITYYKOB UEPE3 MNIOCKONAPAIUIENBHYIO IUIACTUHY U IIPU3MY.

HccnenoBanue CBOWCTB N300paKeHUH B JIMH3AX.

Mopenn MEKpOCKOIIA, TENECKONa.

Hab6nronenue natepdepeHIinm crera.

HabmroneHre 1iBeTOB TOHKUX TIIEHOK.

Habmonenue nugpakuuu cera.

N3ydenue AuppaKkIIMOHHON PEIIETKH.



Hab6nronenune nudpakiinOHHOTO CIEKTpa.

Habmronenue aucrnepcuu cBera.

Habumronenue nonspusanuu cBera.

[TpuMmeHeHne NOIIPOUIOB UIsl U3yYEHHUS] MEXaHUYECKUX HAIPSKEHUN.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

N3mepenue nokasaresns npeaoMIIeHHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSHHS OT BEIIECTBA (HAa MPUMEPE KHUJIKUX
JIUH3).

N3mepenue GpoKycCHOro pacCTOSIHUS PACCEUBAIOILUX JIMH3.

[Tony4yenue n300paXkeHHs B CHCTEME U3 IJIOCKOTO 3epKaja U JIMH3BI.

[Tony4yenue n300pakeHus: B CUCTEME U3 JBYX JIMH3.

KoHcTpynpoBaHHU€e TEIECKOIMMYECKUX CUCTEM.

HaGnronenue nudpakunu, UHTEpHEpEeHUUH U NOJSIpU3aluK CBETA.

N3ydeHne noasipu3aluy CBETa, OTPAXKEHHOIO OT MOBEPXHOCTU AUAJIEKTPHKA.

N3yuenne naTepGEpEHIINN Ja3ePHOTO N3TYICHUS Ha IBYX MIEIISX.

HaGnronenue nucnepcuu.

HaGnronenue u uccnenoBanue JUGppakiuOHHOTO CIEKTpa.

N3mepenne 1iMHbI CBETOBOM BOJIHBI.

[Tony4yeHnune criekTpa U3TydeHHs CBETOAMOAA TPU IOMOIIH TU(PAKIIMOHHOMN PEIIETKH.

Pa3zgen 6. OcHOBBI crienMaJIbLHOH TEOPHUH OTHOCHUTEIBLHOCTH.

I'paHuipl NPUMEHMMOCTH KJIacCHYECKOM MexaHukH. IlocTymarel cnenualbHON TEOpUH
OTHOCHUTEJIBHOCTH.

[TpocTpancTBeHHO-BpeMeHHOM  uHTepBan. IIpeoOpazoBanus  Jlopenua.  VYcioBue
IPUYUHHOCTA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMENJIEHUE BPEMEHU U COKpAlllEHUE
JUIMHBI.

DHeprus U UMIYJIbC PEISTUBUCTCKON YaCTUIIBI.

CBs13b Macchl € SHEPTUEN U UMITYJILCOM PENIITUBUCTCKOMN YaCTUIbl. DHEPTHUS MTOKOSI.

TexHnueckue yCTpPONCTBA M TEXHOJOTMYECKHE IPOLIECCHl: CIYTHUKOBBIE NPUEMHUKH,
YCKOPUTENHN 3apsSKEHHBIX YaCTHLI.

YyeHnueckuil SKCIIEPUMEHT, JIabopaTOpHbIE Pa0OTHI, MPAKTUKYM.

Omnpenenenne UMIyabca U SHEPTUU PESITUBUCTCKUX 4YacTUll (MO ¢gororpagusiM TPEKOB
3apsHKEHHBIX YaCTULl B MATHUTHOM IOJIE).

Pa3zpnen 7. KBanToBas pusuka.

Tema 1. KopnyckynapHuo-6011086011 Oyaausm.

PaBHOBecHOE TemoBOoe W3NMydYeHHE (M3JIydeHHE aOCONIOTHO YEPHOro Tema). 3aKoH
cMerieHus Buna. [ unoresa [lnanka o kBaHTax.

@DOTOHBI. DHEPTHs U UMITYJIBC (POTOHA.

®oroaddext. OnpiTel A. I'. CtoneroBa. 3akons! poTodddexra. YpaBHeHue DiHIITEHHA
st potorpdexra. «KpacHas rpanuia» dpotodrddekra.

JlaBnenue cBera (B YacTHOCTH, JaBJIEHHME CBETa Ha aOCOJIOTHO TOIJIOUIAIOIIYI0 U
abCcoOTHO OoTpaskarollyto nosepxHocts). OnbiTel I1. H. JIebenena.

BonnoBeie cBoiicTBa yactun. Bomnel ne bpoinsa. JliimHa BonHbl ne bpoinst u pa3mepsl
o0JacTu JoKanu3aluuu ABMKYyIencs yactulbl. KopnyckynspHo-BoaHoBoH AyanusM. Judpaxnus
AJIEKTPOHOB Ha KPUCTAJUIAX.

Criermnduka n3mepenuii B Mukpomupe. CooTHoleHus HeonpeaenéuHoctei [ elizendepra.



TexHuuyeckue ycTpoHCTBa M TEXHOJIOTMYECKHE MPOLECCH: CIEKTPOMETP, (HOTOIIEMEHT,
dboTogaTuuK, TyHHEIHHBIA MUKPOCKOII, COJTHEUHast OaTtapesi, CBeTOANOI.

Hemoncmpayuu.

®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHeMHETo Gpotodddexra.

HccenenoBanue 3aBUCUMOCTH COIIPOTUBIICHHUS IIOJIYIIPOBOAHUKOB OT OCBEIEHHOCTH.
Cseroauo.

Conneunas Oarapes.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

HccnenoBanue poropesncropa.

W3mepenue noctossHHOM [Inanka Ha ocHOBe riccnenoBanus Gotodrddexra.

HccenenoBanue 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOAUO/T OT HAPSIKEHHUSL.

Tema 2. @usuka amoma.

OMBITHI O UCCIIEZIOBAHUIO CTpOeHUs aToma. [manerapHas moaens atoma Pesepdopra.

[Tocrynater bopa. M3nydenune u moriomnieHne (OTOHOB MPH MEPEXO0JIE aTOMa C OIJHOTO
YPOBHSI SHEPTUU Ha APYTOH.

Bunbl cnexktpoB. CrieKTp ypOBHEM 3HEPrUU aTOMa BOJOPOJA.

CrnioHTaHHOE W BBIHYXKJIEHHOE U3yueHue ceera. Jlazep.

TexHuueckne YCTpOMCTBA W TEXHOJIOTMYECKHE MPOLECCHI: CHEKTPAIbHBIA aHAIN3
(CTIeKTpOCKOIT), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Hemoncmpayuu.

Monens onbita Pesepdopra.

Habumtonenne nuHelyaTbIX CIIEKTPOB.

YCTpoKCTBO U AEUCTBUE CUETUNKA HOHU3UPYIOLIUX YACTHILL.

Ornpenenenye IJIMHbI BOJHBI JIA3EPHOTO U3IIYYEHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomsel, npakmuxym.

HabGmronenue muHeRyaToro crexkTpa.

HccnenoBanue crieKTpa pa3peKEHHOIO0 aTOMapHOTO BOJOPOAA U M3MEPEHUE MOCTOSIHHON
Pun6epra.

Tema 3. Qusuxka amommno2o A0pa u 31eMeHMAPHLIX YaACMUuy,.

Hyxnonnas moxens simpa ['eiizenbepra—MBanenko. 3apsn sapa. MaccoBoe 4mciio sijpa.
N3oTomnsl.

PagmoaktuBHOCTh. AJba-pacnaa. DNEKTPOHHBIA U MO3UTPOHHBIN OeTa-pacman. ['amma-
U3JIy4CHHUE.

3aKOH paJUMOaKTHBHOIO pacnaaa. PaavoakTuBHble u30TONbI B mpupoae. CoiicTBa
MOHU3HUPYIOUIETO U3JIyYeHUs. BausiHue painoakTUBHOCTH Ha JKUBbIE OpraHu3Mbl. EcTecTBEeHHBIN
¢doH uznydenus. Jlozumerpusi.

OHeprus CBs3U HYKJIOHOB B siape. SnepHble cuiibl. Jledext maccsl sapa.

Anepusie peakuuu. Jenenne wu cuHte3 sanep. SnepHsle peaktopbl. IIpobiemsl
YIPaBIEMOr0 TEPMOSACPHOTO CHHTE3a. OKOJIOIMYECKHME AaCMEKThl pa3BUTUS  sIEPHOMU
DHEPrETHUKHU.

MeTopl perucTpalyy U UCCIe0BaHUs AIEMEHTAaPHBIX YaCTHII.

dyHIaMEeHTAIbHBIE B3auMOJAECHCTBUA. bapnoHnsl, Me30HBI U JenToHsl. lIpencraBienne o
CranpaptHoil Mmonienu. KBapk-ritooHHas MOJAEIb aJpOHOB.

®usuka 3a npeaenamu CtannapTHON Mojenu. TEMHass MaTepust U TEMHas SHEPIHsL.

EnuncTBO Qu3nyeckoil KapTUHBI MUpa.



TexHUuUecKkre yCTpONCTBa M TEXHOJOTHYECKHE MPOIECCHl: T03UMETp, Kamepa Buibcona,
SAJIEPHBI  PEaKTOp, TEPMOSACPHBI peakTop, aroMHas Oom0a, MAarHUTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C MCTIOJIb30BAaHUEM JI03UMETPA.

W3yuenne nornomeHus 0eTa-4acTuIl aTlOMUHHEM.

Pa3zgea 8. JiieMeHTBI ACTPOHOMHUM U ACTPOPUNKH.

Otansl pa3BUTUA acTpoHOMUU. [IpuknanHoe 1 MUPOBO33pEHUECKOE 3HAYEHUE ACTPOHOMUH.
[TpruMeHNMOCTD 3aKOHOB (PU3HUKH U1 OOBSICHEHUS IPUPOIBI KOCMUYECKUX 00BEKTOB.

MeTtonpl acTpoHOMHYECKHX HccieqoBaHui. COBpEMEHHBIE ONTHYECKHUE TEJIECKOIIBI,
paznoTeNIecKOIbl, BHeaTMOc(hepHasi acTpOHOMHUSL.

Bun 38é31H0r0 Heba. Co3Be3aus, spKue 3BE3/1bI, JIAaHEThI, X BUAUMOE JABHKEHUE.

ConneuHas cucrema.

Comnue. Conneunast akTuBHOCTh. MicTounuk sHeprun CosHIa U 3BE3/.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. J{narpamma «CeKTpanbHbIA KJIACC — CBETUMOCTBY.
3BE3/1bI TVIABHOW MOCIEA0BATEIBHOCTUA. 3ABUCUMOCTh «Macca — CBETUMOCTh» JJIsl 3BE3/1 TJIaBHOM
nocieaoBarenbHOCTU. BHyTpeHHee crpoeHue 3BE34. CoBpeMEHHBIE TNPEJCTABICHUA O
IPOUCXOXKACHNUHU U 3Botoluu CoslHIA U 3BE3]1. DTanbl )KU3HU 3BE3 L.

Muneunsiii [1yts — Hamia ["anaktuka. [lonoxxenne u neuxenune Connua B ['anaktuke. Turbl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B sIpax TajJaKkTHK.

Bcenennas. Pacummpenue Bceenennoil. 3akon Xa006ma. PaszOeranue ranaktuk. Teopus
Bbonbiioro B3psiBa. PenukToBoe u3inydeHue.

MacmrabHas ctpyktypa Beenennoil. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue naoniodenus.

Habmronenus 38E€31H0ro HeOa HEBOOPYKEHHBIM IJ1a30M C UCIIOIb30BAaHUEM KOMIIBIOTEPHBIX
MIPUIIOKEHUH JUIS OTIpeIeIeHHsI TIOJIOKEHUSI HEOECHBIX 00BbEKTOB Ha KOHKPETHYIO AaTy: OCHOBHBIE
co3Be3usi CeBepHOro MoNyIapus U spKue 3BE3/BI.

Habmonenus B Teneckon JIyHbl, IIaHET, TYMAHHOCTEN U 3BE3/IHBIX CKOIUICHUH.

Du3n4ecKuil MPaKTUKYM.

CniocoObl u3Mepenust (HU3MUECKUX BETUYHH C UCTOIh30BAaHUEM aHAIOTOBBIX M IIU(PPOBBIX
U3MEPUTENbHBIX TMPUOOPOB M  KOMIBIOTEPHBIX JAaTYMKOBBIX CHUCTEM. AOCOIIOTHBIE U
OTHOCHUTEIIbHbIE  IOTPEIIHOCTH  M3MepeHud  ¢u3nueckux BeauyuH. OlLeHKa TIpaHUI
IIOTPEUIHOCTEM.

[TpoBeneHNe KOCBEHHBIX U3MEPEHUH, HCCIIeIOBAaHUHN 3aBUCUMOCTEN (PU3MUECKUX BETUYHH,
MpPOBEpKa MPEAIOKEHHBIX THMOTE3 (BHIOOP M3 pabOT, OMMCAHHBIX B TEMAaTHYECKHX pa3fenax
«Y4YeHNYECKH SKCTIEPUMEHT, 1a00paTOpHbIe PaObOThI, TIPAKTHUKYM)).

O0o01marouiee moBTOpeHHUeE.

O06o0OmieHne W CUCTeMaTH3alMs  COJEpXKaHUS  pa3lenoB Kypca «MexaHUKay,
«MonekynsipHas ¢U3NKa U TEPMOJUHAMHKAY», «IIEKTpoauHamuKay, «KoneOGaHus ¥ BOJHBI,
«OCHOBBI CIieMaNbHOM TEOpUHU OTHOCHTENbHOCTH», «KBaHTOBas @Qu3uka», «IIEeMEHThI
ACTPOHOMHUHU U aCTPOPUIUKI.

Ponp ¢u3mku u acTpoHOMHHM B JKOHOMHUYECKOW, TEXHOJOTHYECKOW, COIMATbHOW U
TUYECKOH chepax AeaTeTbHOCTH YeJIOBEeKa, POJIb U MECTO (PU3UKH M aCTPOHOMUHU B COBPEMEHHON
HAay4YHOW KapTHHE MHpa, 3HAYCHHE OIMHCATEIbHOW, CHUCTEeMATH3UPYIOIIEeH, OOBSICHUTEIHLHON W



MPOTHOCTHYECKON (YHKIIUNA (PU3HYECKON TEOpUH, POJb (pu3nyueckoi Teopuu B (opMUpOBaHUU
npecTaBiIeHu 0 PU3NYECKON KapTUHE MHUPa, MECTO (PM3UYECKOM KapTHHBI MUpa B 00LIEM psiay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEJICTABICHUH O IPHPO/IE.

MexnpeaMeTHbIe CBSI3H.

N3yuenne kypca ¢pusuku yriayonéHHOro ypoBHs B 11 Kilacce OCYIIECTBISIETCS C YIETOM
COJIepKATENBHBIX MEXIIPEIMETHBIX CBSI3ed C KypcaMd MaTeMaTHKH, OHOJOTMH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle NOHAMUA, C6A3AHHBIE C UYUEHUEM MEM 0008 HAYUHO20 NO3ZHAHUA:
SIBIICHHE, Hay4HbId (akt, rHUmore3a, (u3MYecKas BeJIMYWHA, 3aKOH, TEOpHs, HAONIOJICHHE,
HKCIEPUMEHT, MOJCITUPOBAHNE, MOJEIh, U3MEPEHUE, TIOIPEIIHOCTH H3MEPEHH, U3MEPUTEIILHBIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: peiieHre CUCTEMbl YpaBHEHUH. TpUroHOMeTprUecKUue (QYHKIIUU: CHHYC,
KOCHHYC, TaHTE€HC, KOTAHI'C€HC, OCHOBHOE TPHTOHOMETPHYECKOE TOXKIECTBO. BEKTOpB M HX
IPOCKIIMM HAa OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB. IIpoM3BOIHBIC 3JIEMEHTApHBIX ()YHKIIHA.
[Tpu3Haku o100 TPEYTOIBHUKOB, OTIPEACICHNE TUIOMAAN TUIOCKUX (GUTyp B 00BEMa Tell.

Buonozus: >nextpudeckue sBICHUS B )KUBOU MPUPOJIE, KOJICOATEIIbHBIC IBUKCHUS B JKUBOU
NPUPOJIC, SKOJIOTUYECKHE PHUCKH TIPU TPOHM3BOJCTBE SJICKTPOIHEPTUH, 3SJICKTPOMATHUTHOE
3arps3HEHUE OKPYXKAIOIMIeH Cpeipbl, YJIbTPa3ByKOBas TUArHOCTUKA B MEIWIIMHE, ONTUYECKHE
SIBJICHUS B YKUBOW MPUPOJIE.

Xumusn: CTPOCHHUE aTOMOB W MOJICKYJ, KPUCTAJUTMYECKas CTPYKTypa TBEPIBIX Tel,
MeXaHU3MbI 00Pa30BaHUs KPUCTAUTMYECKON PEHIETKH, CIICKTPAIbHBIN aHAIIH3.

T'eozpaghus: marauTHBIC TIONMIOCAa 3€MIIH, 3aJIe)KM MAarHUTHBIX Py, POTOCHEMKA 3eMHOMN
MOBEPXHOCTH, celicMorpad.

Texnonozusn: NIpUMEHEHHE TIOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB, JIEKTPOIBUTATEIIb
SlkoOu, reHepaTOp TMEPEeMEHHOI0 TOKa, WHAYKIMOHHAS TIIeYb, JIMHUHM JJICKTpoIiepesad,
DIIEKTPOABHUTATENb, pajgap, paAUONPUEMHHUK, TENEeBU30p, aHTeHHa, Tenedon, CBY-meus,
yIBTPa3BYKOBasl TMArHOCTUKAa B TEXHHUKE, IMPOCKIMOHHBIA ammapar, BOJOKOHHAs OINTHKA,
coJHeyHast OaTapesi, CIyTHUKOBbIE IPUEMHHKH, sJIEpHAsi SHEPreTUKA U SKOJIOTUYECKHE aCHIEKThI
€€ pa3BUTHS.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIHIEI'O OBPA3OBAHUAJIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yJabTaThl OCBOCHHS yueOHOTro mpeamera «DHU3UKay J0KHBI OTpaxarhb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
HO3ULIMEH JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpHEHTAlMi, IO3UTUBHBIX BHYTPEHHMX
yOeXIeHUM, COOTBETCTBYIOIMX TPAJULHOHHBIM IIEHHOCTAM pOCCHiIlCKOro oOIiecTna,
pacuMpeHre XU3HEHHOTO OIbITa U OMNbITA JESITEIbHOCTH B IPOLECCE Pealu3allid OCHOBHBIX
HaIpPaBJIEHUN BOCIIUTATEIbHOM I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

rpakIaHCKOr0 BOCIIUTAHMA:

e CchOPMHUPOBAHHOCTh TPAXKIAHCKOW MO3MLIMU OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I1eCTBa;

® [PUHATHE TPAJUIMOHHBIX OOIIEYETOBEYECKUX I'YMAaHHUCTUIECKUX U IEMOKPATHYECKHX
IIEHHOCTEM;

® TOTOBHOCTH BECTH COBMECTHYIO JICSITEIHHOCTh B MHTEpECaX TPaKIAHCKOTO OOIIECTBA,
y4acTBOBaTh B CaMOYIPABJICHUU B 00pa30oBaTeIbHON OpraHu3aluu;

e yMEHHE B3aWMOJICHCTBOBATh C COIUAIBLHBIMA WHCTHTYTaMH B COOTBETCTBHHU C HX
(GYHKLIUSAMU ¥ Ha3HAUEHUEM;

® TOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM EATETBLHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUS:

e c(hOpMHUPOBAHHOCTb POCCUMCKOM IPaykAaHCKOM NIACHTUYHOCTH, TATPUOTU3MA;

® [ICHHOCTHOE OTHOILIEHUE K IOCYAApCTBEHHBIM CHUMBOJIaM, JIOCTHIKEHUSM POCCHUMCKUX
yu€HBIX B 007acTH (PU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

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

e CrocOOHOCTH OLIEHUBATh CUTYALIMIO U IPUHUMATh OCO3HAHHbIE PEIIEHUs], OPUEHTHPYSCh
Ha MOPaJIbHO-HPABCTBEHHbIE HOPMBI M IIEGHHOCTH, B TOM YHCJIE B IEATEILHOCTH YYEHOTO;

® 0CO3HaHME JMYHOIO BKJaJa B IOCTPOEHUE YCTOHUNBOrO OYyIyIIEro.

ICTETHYECKOr0 BOCTIMTAHMA:

® OCTETUYECKOE OTHOLIEHHE K MHUpY, BKJIIOYas JCTETUKY HAayyHOrOo TBOpPYECTBA,

npuCyIIero Gpusnvyeckon HayKe.
TPYAOBOI'0 BOCIIMTAHMSA:

e UHTEpeC K pa3nyHbIM cdepaM NpoPecCHOHANbHONU IESTENbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (PU3UKOI U TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOP OyayIIeit
npodeccuu 1 peaTn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIIaHBI,

® TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO U caMO0Opa3oBaHMIO B 00JacTH (HU3UKU Ha
IPOTSKEHUH BCEH JKU3HU.

IKOJIOTHYECKOr0 BOCTIMTAHUSA:

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

e [UIAHUPOBAHHE U OCYIIECTBJICHUE JIEHCTBHUI B OKpy’Karollel cpeie Ha OCHOBE 3HAHHUS
1eJel YCTOMYMBOTO Pa3BUTHSI YETIOBEYECTBA;



paclIMpeHHe OmbITa JEATEIbHOCTH 3KOJIOTHYECKON HAMpaBIIEHHOCTH Ha OCHOBE
MMEIOIINXCS 3HAaHUH 10 Pu3nKe.

IHMEHHOCTU HAYYHOI'0O ITO3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;
OCO3HAaHUE IEHHOCTH HAY4YHOW MAEATeNbHOCTH, TOTOBHOCTh B IIPOIIECCE H3YUYCHUS
(GU3UKKM  OCYIECTBIIATh  MPOEKTHYIO M HMCCIIEJOBATENIBCKYIO  JESTEIBHOCTD
WH/IMBUYAJIHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHUBePcAIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBble JJoruueckue geiicTBUA:

CaMOCTOSITENIEHO (DOPMYITUPOBATh M AKTyaJH3UPOBATH MPOOJIEMY, pacCMaTpUBaTh €&
BCECTOPOHHE;

OIPENENATh eI AEITEIBHOCTH, 331aBaTh IIAPAMETPhl U KPUTEPUU UX JTOCTUKEHUS;
BBISIBIISITh  3aKOHOMEPHOCTH M TNPOTHBOPEUYHS B pacCMaTpUBAEMbBIX (pU3HUECKUX
ABJICHUSX;

pa3pabarbiBaTh IUIaH pEHICHUS N[poOJIeMbl C y4ETOM aHaiuM3a HMEIOIIUXCS
MaTepHaIbHBIX U HEMAaTEPHUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JACATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISAM,
OLICHUBATh PUCKU IOCJIEACTBUN AECATEIBHOCTH;

KOOPJWHUPOBATh W BBINOJIHATH PabOTy B YCIOBHSIX pPEATBHOTO, BUPTYaJbHOTO H
KOMOHMHUPOBAaHHOT'O B3aUMOJCHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIJICHUE MPU PELLIEHUH )KU3HEHHBIX TPOOJIEM.

Ba3oBbie nccienoBaTenLCKHe AeliCTBUA.

BJIQ/IETh HAYYHOW TEPMUHOJIOTHEH, KIIFOUEBBIMH MOHATUSMHU U METOJaMU (PU3UUIEeCKOU
HaYKU;

BJIa/IETh HABBIKAMH Y4€OHO-HCCIIEI0BATENBCKON U MPOSKTHOU AESITENFHOCTH B 001aCTH
¢bu3KMKHM, CHOCOOHOCTHIO U TOTOBHOCTHIO K CaMOCTOSITENIFHOMY TIOMCKY METOJIOB
pemieHus 3amad  (PU3MYECKOTO COJEPKAHUS, MPUMCHCHHIO PAa3JIMIHBIX METOJOB
[MO3HAHUS,

BJIQJICTh BUJIAMH JICATEIHHOCTH IO TOJYUYECHUIO HOBOTO 3HAHMSI, €T0 WHTCPIIPETAIIHH,
peoOpa3OBaHUIO0 U MPUMEHEHHIO B PA3IMYHBIX YUYEOHBIX CUTYAlUsIX, B TOM YUCIIE PU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH MTPUUMHHO-CJIEICTBEHHBIE CBSI3M M aKTyallU3MpOBaTh 3a/lady, BBIABUTATh
TUIOTE3Y €€ pelIeHus, HAXOIUTh apTYMEHTHI IS I0Ka3aTebCTBA CBOUX YTBEPKICHHIH,
3aJ1aBaTh MapaMeTPhl K KPUTEPHUH PEIICHUS,

AHAIM3UPOBATh TOJYYCHHBIE B XOJ€ pEIICHUS 3a7aud pPe3ylbTaTbl, KPUTUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATh U3MEHECHHE B HOBBIX YCIIOBHSX;
CTaBUTH U POPMYIHPOBATH COOCTBEHHBIE 33]a4i B 00pa30BATEIbHON NESTENLHOCTH, B
TOM YHUCJIC TIPH U3yICHUH (PH3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT,

YMETh NMEePEHOCUTH 3HaHUS 10 (PU3HMKE B MPAKTUUYECKYIO 00JIACTh KU3HECSITEILHOCTH;
YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;



BBIZIBUT'aTbh HOBBIC UICHU, IPCJIaraTb OpUTrnHAaJIbHBIC TOAXOAbI U PCILICHU,
CTaBUThb HpO6JI€MBI " 3a1a4u, JOIMYyCKAIHNEC AJIbTCPHATUBHBIC PCIICHUA.

PatGora ¢ undopmanmeii:

BJIQ/ICTh HABBIKAMU MMOTYYCHHS HHPOPMAITUHU (PU3HUECKOTO COICPIKAHUS U3 UCTOUHUKOB
pa3HbIX THIIOB, CAMOCTOSTEIILHO OCYIIECTBIATh IMOUCK, aHAJIM3, CUCTEMATH3AlMI0 U
HMHTEPIIPETALMIO HH(POPMALIMK Pa3IMYHbIX BUIAOB U (hOPM IIPEICTABICHHUS,

OIICHHBATh JJOCTOBEPHOCTh HH(OPMAIIWH;

UCIIOJIb30BaTh CPEJCTBA HH(MOPMAIIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTHH B
pCIICHNH KOTHUTHBHBIX, KOMMYHHMKATHBHBIX W OPTraHU3AlMOHHBIX 3aJa4 ¢
coOnrofecHreM TpeOOBaHWUN APrOHOMUKH, TEXHUKH O€30MacHOCTH, THUTHUEHBI,
pecypcocOepexeHusi, TPaBOBBIX M JTUYECKUX HOPM, HOPM HH(OPMAMOHHON
0€30I1aCHOCTH;

CO3/aBaTh TEKCTHl (DU3MUYECKOTO COJEp)KaHUS B pa3INYHBIX (opmarax ¢ y4éTom
Ha3HAUYCHUS MHPOPMALMU U IEIECBOW ayIUTOPUH, BBIOMpAs ONTUMAIbHYIO (GopMy
NPECTABICHUS U BU3yaTH3allHU.

KOMMyHHKaTI/IBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JaelcTBUA:

OCYIIECTBIISITH OOIICHHE HA ypoKaX (PU3UKHU U BO BHE-YPOUHOI 1eATEIbHOCTH;
pacro3HaBaTh NPEANOCHIIKA KOHMIUKTHBIX CUTYAIlM U CMSATYATh KOH(IUKTHI;
pPa3BEPHYTO U JIOTUYHO M3Jaratb CBOKO TOYKY 3PEHHS C MCIOJIb30BAHUEM SI3bIKOBBIX
CPENCTB;

MOHUMATh U UCTOJIH30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHANBUAYAIbHON pabOTHI,
BbIOMpATh TEMAaTUKY U METOJIbI COBMECTHBIX JIEHCTBUI C y4€TOM OOLIMX MHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4Je€Ha KOJIEKTUBA;

IIPUHUMATh 1I€JIM COBMECTHOM JESATEIbHOCTH, OPraHU30BbIBATH M KOOPAMHHPOBATH
JEUCTBUSL MO €€ JTOCTHIKEHHUIO: COCTaBIATh IUIAH JEHCTBUM, pacHpeneisiTb pOJIH C
y4€TOM MHEHHMI YY4aCTHUKOB, 00CYXIaTh pe3yJbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KayeCTBO CBOEr0 BKJIAJa M KaXJIOTO yYaCTHHUKAa KOMAaHIbl B OOIIUi
pe3yabTaT 1o pa3paboTaHHBIM KPUTEPUSIM;

npeyaraTb HOBbIE MPOEKTHI, OLICHUBATh UAEU C MO3UIHUA HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISATh TMO3UTHUBHOE CTPATETHYECKOE IOBEACHUE B PA3JIMYHBIX CHUTYyaIUsX,
MIPOSIBIISITH TBOPUECTBO U BOOOPAKEHHE, OBITH HMHUIIMATHBHBIM.

PeryasiTuBHbIe YHHBepCaJbHbIE y4eOHbIe 1eiicTBUS
Camoopranusanus:

CaMOCTOSITENIFHO OCYIIECTBIIATh O3HABATENIBHYIO JIEATEIbHOCTh B 00J1aCTH (PU3MKH U
ACTPOHOMMH, BBISBIIATH IPOOJIEMBI, CTAaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 3a/1auH;
CaMOCTOATENIBHO COCTABJIATH IUIAH PEIICHUs PaCYETHBIX M KAYECTBEHHBIX 3a]a4y, ILIaH
BBITMIOJTHEHUSI MTPAKTUYECKOW pabOThl C yUETOM HMMEIOLIUXCSI PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTECHU;

JIaBaTh OLEHKY HOBBIM CUTYaIlHsIM;

pacuIMpsATh paMKH Y4eOHOTr0 IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTCHUH;

JienaTh OCO3HAHHBINA BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32
peleHune;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;



CHOCOOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO JPYIUIHMA B 00IAaCTH (DUBHKH,
MTOCTOSTHHO TTOBBIIIIATh CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, 3MOUUOHAJIBHBIA HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B JI€ATEIbHOCTb, OLICHUBATD
COOTBETCTBUE PE3YNIbTATOB LEIIAM;

BJIAJCTh HABbIKAMU II03HABATEIbHOM pPE(IEKCMM KaK OCO3HAaHHUS COBEPIIAEMBIX
JIEHCTBUM U MBICIIMTENIBHBIX IIPOLECCOB, UX PE3YyJIbTATOB U OCHOBAHUN;

UCIIOJIb30BaTh MPUEMBI pe(IIEKCUU JIUIsl OLIEHKH CUTYallM, BBIOOpa BEPHOI'O PEIIECHUS;
YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 X CHU)KECHUIO;
IIPUHUMATH MOTHUBBI U apIYMEHTBI JPYTHUX IIPHU aHAJIA3€E PE3YJIbTATOB AEATEIbHOCTH;
NPUHUMATD ceOsl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI PYIUX IIPY aHAIU3€ PE3YJIBTATOB IEATEIBHOCTH;
IPU3HABATh CBOE MPaBO U MPABO JPYTUX HA OLIMOKH.

B nmponecce AOCTHUIKCHUA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IIPOTpaMMBbI 110 (1)I/I3I/IK€ JJIL
YPOBH:A CPEOAHETO O6IJ_[CFO O6pa30BaHI/I$I y 06y11a10m1/1xc;1 COBCPUHICHCTBYCTCA 3MOI.[PIOH&J'IBHBII>1
HHTCIICKT, npez[nonarafomnﬁ C(bOpMPIpOBaHHOCTBZ

CaMOCO3HAHUS, BKJIIOYAIOUIETO CIOCOOHOCTh IOHUMATh CBOE AMOIMOHAIBHOE
COCTOSIHUE, BUACTh HAIIPABIICHHUS PAa3BUTHUSI COOCTBEHHOM AMOIIMOHAIBHOM cepsl, OBITh
YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBAaHUsA,  BKJIIOYAIONIETO  CAMOKOHTPOJIb,  yYMEHHE  TNPUHUMATh
OTBETCTBEHHOCTbH 32 CBOE IMOBE/ICHUE, CTIOCOOHOCTD aIalITHPOBATHCS K SIMOIIMOHAIEHBIM
U3MEHEHHSIM H MIPOSIBIISITH THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBALMM, BKIOYAIOUICH CTPEMIICHUE K JOCTHXKCHMIO LIEJIH U YCHEXY,
OINITUMHU3M, HHUIIMATHBHOCTh, YMEHHE JICHICTBOBATH, HCXO/ISl M3 CBOUX BO3MOXKHOCTEI;
OMIIaTuH, BKJIIO‘-I&IOHIeﬁ CHOCOOHOCTHh MOHUMAThH OMOIHOHAJIIBHOC COCTOSIHHUC OPYIUX,
YUUTBIBATh €r0 IpPH OCYIIECTBICHUU OOILEHUs, CIHOCOOHOCTh K COYYBCTBHUIO U
COIIEPEKMBAHHUIO;

COLMAIBbHBIX HAaBBIKOB, BKJIIOYAIOIIMX CIHOCOOHOCTh BBICTPAUBAaTh OTHOLIEHHS C
JIPYTUMH JHOJbMU, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3peliaTh KOH(IUKTHL.

IMPEAMETHBIE PE3YJIBTATHBI

K xonny oOyuenus B 10 knacce npenIMeTHbIE pe3ylbTaThl Ha YIIIYOJEHHOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

MOHUMATh POJb (PU3UKK B DSKOHOMHYECKOH, TEXHOJOTUYECKOW, 3KOJIOTUYECKOM,
COLMAIBHOM M 3THYECKOH chepax AesTeTbHOCTH YeJIOBEKa, POjb U MECTO (pU3MKHU B
COBPEMEHHOM Hay4HOW KapTUHE MUPA, 3HAYEHUE OIACATEIBHOM, CHCTEMAaTU3UPYIOILIEH,
OOBSCHUTENBHON M MPOTHOCTHYECKON (GYHKIMM (QU3NYecKOoW TEeOpuu — MEXaHUKH,
MOJIEKYJISIPHOM (PU3UKU U TEPMOJIMHAMUKH, POJIb (PU3NYECKOM TeOpHH B (POPMUPOBAHUU
npecTaBiIeHui 0 GU3NIECKOI KapTHHE MUPA;



pas3nnyaTh YCIOBHs MPUMEHUMOCTH MOiesIel (PU3NYECKHX Te U MPOLIECCOB (SIBICHUH):
MHepLHalbHas CUCTEMa OTcuéra, abCOJIIOTHO TBEPIOE TEJO, MaTepuanbHas TOYKa,
PaBHOYCKOPEHHOE JIBUKECHHE, CBOOOTHOE MaJieHne, aOCOMOTHO yIpyras aedopMarus,
a0COJIIOTHO YIPYyroe U abCOIIOTHO HEYIPYTO€ CTOJIKHOBEHHMS, MOJEIH ra3a, >KUJKOCTU
U TBEPJOro (KpUCTAJUIMYECKOI0) TeJla, WIeaabHbIN ra3, TOUSUHBIH 3aps]], OJHOPOJHOE
JIEKTPUYECKOE T10JIE;

pasinyath YCJIOBUS (IpaHMIbI, OOJAacTH) NPUMEHMMOCTH (U3UYECKUX 3aKOHOB,
IIOHUMaTh BCEOOIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OIPAaHUYEHHOCTh
MCII0JIb30BaHUs YaCTHBIX 3aKOHOB;

aHAJM3UPOBaTh U OOBACHATH MEXAHWYECKHE IPOLIECChl M SABJICHMS, MCIIOJIb3Ys
OCHOBHBIE IIOJIOXKEHHMSI WU 3aKOHBl MEXAaHUKHU (OTHOCUTEIBHOCTh MEXaHMYECKOTO
JBWDKEHUS, (POpMYyNbl KMHEMAaTHKH PaBHOYCKOPEHHOTO IBIMKEHUS, MpeoOpa3oBaHuUs
["anunes a1 CKOPOCTH M IEpEMELEHM s, 3aKOHBI HbI0TOHA, IPUHIINAIT OTHOCUTEIBHOCTH
['anmunes, 3akOH BCEMUPHOIO TATNOTEHHs, 3aKOHBI COXpPAaHEHHMS UMIyJbca U
MEXaHUYECKOW SHEPTHH, CBSI3b PaOOTHI CHIIBI ¢ U3MEHEHHEM MEXaHUYECKOH SHEPTHH,
yCIIOBUSL paBHOBECHSl TBEPAOIrO Tejia), NMPU STOM MCIOJIb30BaTh MaTeMaTHYECKOE
BBIPQ)KEHUE 3aKOHOB, YyKa3blBaThb YCIIOBHS MPUMEHUMOCTH (DU3MYECKHX 3aKOHOB!
npeoOpa3oBanuil [anunes, BTOPOro M TpeTbero 3akoHOB HpIOTOHA, 3aKOHOB
COXpaHEHUsSI UMITYJIbCA U MEXaHUYECKOUW SHEPruu, 3aKOHAa BCEMUPHOTO TATOTEHUS;
aHAJIM3UPOBATh U OOBACHATH TEIUIOBBIE NMPOLIECCHl U SBJICHUS, UCIOJb3YsI OCHOBHBIE
nosioskeHuss MKT u 3akoHbI MOEKy i pHON (PU3UKU U TEPMOJUHAMUKY (CBS3b 1aBJICHUS
UJCAIBHOIO Ta3a CO CPEIHEW KUHETUYECKOM JHEPrued TEIUIOBOrO JBHXKCHHUS U
KOHLEHTPALUEN €ro MOJIEKYJI, CBSI3b TEMIIEPATYPBI BELECTBA CO CPEAHEN KHHETHYECKON
SHEpruedl TEeIUIOBOIO JBMKEHHUS €ro 4YacTUll, CBA3b JABJICHMS HICAIBHOIO rasa ¢
KOHIIEHTpALUE MOJIEKYJ U €ro TeMIepaTypou, ypaBuenue MenaeneeBa—Knanerpona,
NEepBBIN 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHHUs YHEPIMH B TEIJIOBBIX IIPOLIEccax),
IIPY 3TOM HCIIOJIb30BATh MAaTEMATHUUYECKOE BBIPA)KEHHE 3aKOHOB, YKa3bIBATH YCIIOBHS
IPUMEHUMOCTH ypaBHeHUs1 MeHneneeBa—Knaneiipona,

aHAJTM3UPOBaTh U OOBACHATH AJIEKTPUUECKUE SIBJICHHSA, MCIIONB3ysl OCHOBHBIE
MOJIO’KEHHUS M 3aKOHBI AJIEKTPOIMHAMUKHU (3aKOH COXPaHEHMsI AJIEKTPUUECKOIO 3apsijia,
3akoH KynoHa, NOTeHIIMaNbHOCTh ANEKTPOCTATUYECKOTO OIS, IPUHIIUIT CYIIEPIO3UIINU
AIIEKTPUYECKUX TOJIEH, TIPU ITOM YKa3bIBas yCIOBHUSA NPUMEHUMOCTH 3aKkoHa KysoHa, a
TaK)K€ MPAKTUYECKH BAKHBIE COOTHOIICHHMsS: 3aKOHbI OMa Ul ydacTKa LENH U JUIs
3aMKHYTOH asekTpuyeckoi 1ienu, 3akoH /xoynsa—Jlenua, npasuia Kupxroda, 3akoHsl
®dapanes s JJIEKTPOIU3a);

ONMMCHIBATh (PU3MUECKUE MPOLIECCHl U SIBJICHMSI, HCIIONb3Yys BEJIMYUHBL: IEepeMEIlEHuE,
CKOPOCTb, YCKOPEHUE, UMITYJIbC T€JIa U CUCTEMBI TEJN, CHUJIa, MOMEHT CHJIbI, JaBJICHUE,
NOTEHIMAJbHAs PHEPIus, KHMHETHYeCKas SHEprusi, MeXaHudeckas dSHeprusi, pabdora
CHJIBI, IEHTPOCTPEMUTEIILHOE YCKOPEHHE, CUJIA TSKECTH, CHJIa YIIPYTOCTH, CUJla TPEHUS,
MOIIIHOCTb, SHEPTUS B3aUMOAECHCTBUS Tena ¢ 3eMi€l BOIN3U €€ MOBEPXHOCTH, SHEPTUS
yrnpyroil aepopmanuu Npy>KUHBI, KOJIMYECTBO TEIUIOTHI, a0COJIOTHAs TeMIeparypa
Telna, paboTa B TEPMOAMHAMUKE, BHYTPEHHSISI SHEPTUsl UI€AIbHOTO OJTHOATOMHOTO T'a3a,
paboTa WaeanbHOTO ra3a, OTHOCHTENbHas BIaXHOCTh Bo3ayxa, KIIJ| uaeampHOTO
TEIUIOBOTO JIBUTATEJs; JEKTPUUYECKOE T0Jie, HANPSHKEHHOCTD AJIEKTPUYECKOrO IMOJIA,
HANpsDKEHHOCTh TOJISI TOYEYHOTO 3apsiia WM 3apsDKEHHOTO IIapa B BaKyyMe M B
JUDJIEKTPUKE, MOTEHLHAN JJIEKTPOCTaTUYECKOrO TOJs, Pa3HOCTh MOTEHIIHMAJIOB,



3JEKTPOABMKYIIAsl CHJIA, CHJIAa TOKA, HAIpPSHKEHUE, MOLIHOCTh TOKA, JIEKTpHUYECKas
€MKOCTB IIJIOCKOT0 KOHAEHCATOPa, COMPOTHUBIIEHUE YYACTKA LENH C OCJIEI0BATEIIbHBIM
U TapauIe]IbHbIM COCJUHEHUEM PE3UCTOPOB, DSHEPIUsl JJIEKTPUUYECKOTO  IOJIS
KOH/JIEHCATOopa;

OOBSACHATH OCOOCHHOCTH MTPOTEKAHUS (PU3MUECKUX SIBIICHUI: MEXaHUIECKOE ABMKCHHUE,
TEIUIOBOE ABMKCHHE YACTHI] BEIIECTBA, TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JIBUYKEHUE,
muddy3us, ucmapeHue, KUIMCHWE W KOHACHCAIWS, TUIABIICHUE W KPUCTAJLTU3ALUSA,
HAaIllPaBJIEHHOCTh  TEIUIONEPENayu, JJIEKTpU3aUMs T, SKBUIIOTEHUHAIBHOCTh
MTOBEPXHOCTH 3aPSKEHHOTO TPOBOJIHUKA;

MIPOBOJMTH WCCIICIOBAaHUE 3aBUCHMOCTH OJHOW (PM3MUYECKON BEIUYHHBI OT JPYroi C
UCIIOJIb30BAHUEM IMPSMBIX H3MEPEHUH, MpU HSTOM KOHCTPYUPOBATh YCTAaHOBKY,
¢bukcupoBaTh pe3yabTaThl MOJTYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BUIE
rpadukoB ¢ y4€TOM aOCONIOTHBIX IMOTPENIHOCTeH H3MEPEHUM, JeNaTh BBIBOABI IO
pe3yJibTaTaM HUCCIIEI0BaHNUS;

MPOBOANTHh KOCBCHHBIC HM3MEPCHUS (PU3NYCCKUX BEIMYWH, MPH ITOM BBIOMPATH
ONTUMAIBHBIA METOJ M3MEpPEHHUs, OLICHUBATh aOCOJIIOTHBIE U OTHOCHTEIIbHBIC
MOTPEUTHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHMUIA;

MPOBOJUTH OMBITHI IO MTPOBEPKE MPEI0KEHHON TMIOTE3bI: INIAHUPOBATH IKCIIEPUMEHT,
coOupaTh FIKCIIEPUMEHTATIBHYIO YCTAHOBKY, AaHATTM3UPOBATh MOJIyY€HHBIE PE3yIbTaThl U
JIETIaTh BBIBOJ O CTATYCE MPEIJIOKEHHON TUIIOTE3bI;

coOnrofarh mpaBuia 0e30MacHOro TpyJda IpU MPOBEIEHUU HCCIETOBAHHMNA B paMKax
y4eOHOTr0 SKCIEPUMEHTa, MPAKTUKyMa U y4eOHO-UCCIIEIOBATEIbCKOW U TMPOCKTHOMN
JEATETbHOCTH C HCIOJIb30BAHMEM HW3MEPUTEIBHBIX YCTPOMCTB W J1aDOpaTOPHOIO
000pyI0BaHus;

pemaTh pacy€THBIC 3a7]a4H C SBHO 33JJaHHOMN U HESIBHO 33/IaHHON (PM3HUECKOM MOJIETIBIO:
HA OCHOBAaHMM aHalW3a YCJIOBHUS OOOCHOBBIBATH BBIOOp (PU3UYECKOW MOJENH,
OTBeUaroleil TpeOOBaHUAM 3a/1a4H, IPUMEHSITH (OPMYIIbI, 3aKOHBI, 3AKOHOMEPHOCTH U
MOCTYyJaThl (U3HYECKUX TEOPUH IIPU HCIIOJIB30BAHUM MATEMAaTHUYECKHUX METOJIOB
pelIeHusT 3a1ad, MPOBOJUTH pAacYEThl HAa OCHOBAHUM HUMEIONIUXCS JaHHBIX,
AQHAJIM3UPOBATh PE3yJAbTaTbl M KOPPEKTUPOBATh METOJbl pEHIeHUS C Y4ETOM
MOJIYYEHHBIX PE3YJIbTATOB;

peliaTh KaueCTBEHHBIE 3a7auu, TpeOyrolre MpUMeHEHUs 3HAaHUI U3 Pa3HbIX Pa3/IesioB
Kypca (U3MKH, a TakKe HHTETpallMd 3HAHUW U3 JPYTUX TPEIMETOB €CTECTBEHHO-
HAay4YHOTO IIMKJIA: BBICTPAMBATh JIOTMYECKYIO IIEMIOYKY PACCYKICHUW C OMOpPOMl Ha
M3y4YEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SIBJICHHUS;

HCIIOJIH30BaTh TEOPETUUECKUE 3HAHUS JIJIsi OOBSCHEHUS OCHOBHBIX MPUHIIUIIOB pabOTHI
WU3MEPUTENbHBIX TPUOOPOB, TEXHUYECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
MIPUBOAUTH MIPUMEPHI BKJIAJIa POCCUUCKUX U 3apPYOSKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKW, B OOBSICHEHHE TPOIECCOB OKPYKAIOIIETO0 MHpA, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHI;

AQHAIM3UPOBATh M  OLIEHWBATh TMOCIEJICTBUS OBITOBOM U  MPOU3BOACTBEHHOMN
NESTEIbHOCTH YeJIOBeKa, CBS3aHHOW ¢ (DU3MUYECKUMHU TMPOIECCaMH, C TIO3HIIMMA
3KOJIOTUYECKOM 0€30macHOCTH, MPECTAaBICHU I 0 palroOHATIBHOM
MPUPOAOIOIBb30BAHUM, A TAKXKE PA3yMHOM MCIOJIb30BAHUM JOCTHKCHUN HAyKH H
TEXHOJIOTHH JIJIsl TaTbHEHUIIEro pa3BUTHS YEIOBEYECKOTO O0IIECTBa;



IPUMEHSTH pa3IMYHbIe CIIOCOOBI PabOThl ¢ HH(pOopMaHel (PU3NIECKOTO COACPKAHUS C
UCTIONIb30BAaHUEM  COBPEMEHHBIX  HMH(GOPMAIMOHHBIX  TEXHOJOTWH, TPH 3TOM
UCIIOJIb30BaTh COBPEMEHHBIE HH(OPMAIIMOHHBIE TEXHOJIOTHH IS TIOMCKA, IepepadOTKU
U MIPEIbSIBICHUS YUeOHOM U HAyYHO-TIONMYJISPHON MHPOPMALIUHU, CTPYKTYPUPOBAHUS U
UHTEpIIpeTanuy MH(pOpManny, MOJydeHHONW W3 Pa3MYHBbIX MCTOYHHUKOB, KPUTHYECKU
aHAJIM3MPOBATH IOJy4aeMyl0 MH(OpMANWIO M OIECHUBATh €€ TOCTOBEPHOCTh KaK Ha
OCHOBE MMEIOIINXCSI 3HAHUH, TaK ¥ Ha OCHOBE aHAJIM3a NCTOUYHUKA HH(pOpMaIy;
NpPOSIBIIAITh  OPraHU3AlMOHHBIE W TIO3HABATENBHBIE YMEHHS CaMOCTOSTEIHHOTO
npuoOpeTeHus] HOBBIX 3HAHUM B TPOLECCE BBHIMOJIHEHUS IPOEKTHBIX W Y4eOHO-
UCCIIEIOBATEIbCKUX PadOT;

paboTaTh B TpyIIe C UCIOJIHEHHWEM pPa3IMYHBIX COIUAIBHBIX POJCH, IJIAaHHPOBATH
paboTy TpyIIBL, palMOHAIBHO PACHPEACTATh JAEATEIIBHOCTh B HECTAHAAPTHBIX
CUTYaIMsIX, a/JIeKBaTHO OLIEHMBAThH BKJIAJl KAXKIOTO U3 YYaCTHUKOB IPYIIIBI B PEIICHNE
paccMaTpuBaeMoi mpoOIeMbl;

OpPOSIBIIATh MOTHMBAalMI0O K Oyaymed mpodeccHOHanbHOW — JESTENbHOCTH — I10
CHEIUATBHOCTSIM (PH3UKO-TEXHUIESCKOTO TTPODHUIIS.

K xonuy oOyuenus B 11 knacce npeIMeTHbIE pe3ylbTaThl Ha YIIIYOJIEHHOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHUI:

MOHUMATh POJb (U3UKH B HDKOHOMHUYCCKOW, TEXHOJOTHYECKOH, COIUAIBHOH U
ATUYECKON cdepax AesITeNbHOCTH YEJIOBEKa, POJb M MECTO (PU3UKH B COBPEMEHHOMN
Hay4YHOM KapTUHE MHUPA, POJIb ACTPOHOMHH B MPAKTUYECKOM JAESITEIbHOCTH YEIOBEKA U
JabHENIIEM HAay4YHO-TEXHUYECKOM  pa3BUTHUH, 3HAYCHHE OIMCATEJIbHOM,
CHCTEMATH3UPYIOMIEH, OOBSICHUTEIBHOW M MPOTHOCTUYECKON (PYHKIMH (u3ndecKoit
TEOPUH — HJIEKTPOJMHAMUKH, CHEIUATBHOM TEOPHUH OTHOCUTEIBHOCTHU, KBAaHTOBOU
bu3uky, posnb GU3NUECKoi Teopuu B GOPMUPOBAHUM NPEACTABICHUN O (PU3UUECKOI
KapTUHE MHUpa, MECTO (PU3MYECKOM KapTUHBI MHUpa B OOIIEM psy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEJICTABICHUN O IPUPOJE;

pa3auyaTh yCIOBUS IPUMEHUMOCTU MoJienel (PU3HMUeCKUX TeJl U MPOLECCOB (SBICHUI):
OJHOPOJHOE DJJIEKTPUYECKOE U OJHOPOJHOE MArHUTHOE II0Js, TapMOHUYECKHUE
KoneOaHusi, MaTeMaTUYeCKUW MAasATHUK, WACaJIbHBIA MPYXKUHHBIA  MAasTHUK,
rapMOHHYECKHE BOJIHBI, HJI€aIbHBIN KOJIEOATEeNbHbIM KOHTYpP, TOHKAas JMH3a, MOJeNel
aToma, aTOMHOTO siIpa U KBAHTOBOM MOJIEIIN CBETA;

pa3iauyath ycioBHsS (TpaHUIBI, 00JAacTH) MPUMEHUMOCTH (U3HUECKUX 3aKOHOB,
MOHMMAaTh BCeoOUIMIl XxapakTep (QyHAAMEHTAJIbHBIX 3aKOHOB U OrPaHUYEHHOCTh
WCIIOJIb30BAaHUS YACTHBIX 3aKOHOB;

AQHAIN3UPOBATh U OOBSACHATH SJIEKTPOMArHUTHBIE IMPOLIECCHl U SIBJICHMS, UCIOJb3Ys
OCHOBHBIE TIIOJIO)KCHHMS M 3aKOHBbl JJIEKTPOJUHAMUKM U CIELHUAIBHON TEOpUH
OTHOCHUTEJIBHOCTU (3aKOH COXpaHEHHUs AJEKTPHUUECKOro 3apsia, cuia AmIepa, cuia
JlopeHua, 3aKOH »AJEKTPOMAarHUTHOM WHAYKUWH, mpaBwio Jlenma, cBsizp O/C
CaMOMHIYKIMH B 3JIEMEHTE MIEKTPUUECKOM LIETTH CO CKOPOCTHIO U3MEHEHUS CHIIBI TOKA,
MIOCTYJIAaThl CIIEUAIBHON TEOPUH OTHOCUTENBHOCTH DHHIITENHA);

AQHAJIM3UPOBATh U OOBACHATH KBAHTOBBIE MTPOLIECCHI U SIBJICHUS, UCTIONb3Ys MOJIOKEHUS
KBaHTOBOM (u3uku (ypaBHeHHe JiHIITEHHA A1 HoTOdPdeKTa, MepBbld U BTOPOM
nocTynatel bopa, IpUHIIUIT COOTHOIIEHUSI HeomnpeaenéHHocTel [eiizenOepra, 3aKOHBI



COXpaHEHHsI 3apsAI0BOTO M MAacCOBOTO YHCEN W SHEPTHU B SICPHBIX PEAKIUIX, 3aKOH
pPaZlOaKTUBHOTO pacmaja);

OIKCHIBATh (PU3MUECKHUE TPOIIECCHI U SBICHHSI, HCIIOIb3Ys BEIMYMHBI: HAMPSHKEHHOCTH
AIIEKTPUYECKOTO MOJISA, MOTEHIUAI AJIEKTPOCTATUYECKOTO MOJIsA, Pa3HOCTh MOTEHIHAJIOB,
ANIEKTPOJBWKYIAST CHJIA, WHAYKIMS MarHUTHOTO TIOJISl, MAarHUTHBIA IOTOK, CHJIa
Amnepa, WHIYKTHBHOCTb, OJCKTPOJIBUXKYINAs CHJIa CaMOMHIYKIIUW, DHEPIHUs
MarHUTHOTO TIOJISl TIPOBOJIHUKA C TOKOM, PENIITUBUCTCKUN UMITYIBC, MOTHAS SHEPTHUS,
9HEPrus MOKOsi CBOOOHON YaCTHIIBI, SJHEPTHUS U UMITYJIbC (POTOHA, MACCOBOE YUCIIO U
3apsin sipa, SHEPTHs CBS3U Spa;

OOBSCHATh OCOOCHHOCTH TIPOTCKaHUS (U3NYECKUX SIBJICHUN: DIICKTPOMArHUTHAs
WHIYKIIHS, CAMOMHIYKIIHS, Pe30HaHC, HHTepdepeHrs BoIH, Audpakius, Jucnepeus,
MIOJTHOE BHYTPEHHEE oTpakeHue, potodekrpudeckuii 3¢ dext (poroaddekr), anpda- u
Oera-pacmajsl siiep, TaMMa-u3nydeHue saep, GU3NdecKue MPUHIUIBI CIIEKTPAIIEHOTO
aHanu3a u paboThI J1a3epa;

OTIPE/ICIIATh HANpPABICHUE HHIYKIIMM MArHUTHOTO TOJIS MPOBOJHHKA C TOKOM, CHJIBI
Awmriepa u cuibl JlopeHua;

CTPOUTHh H300pa)KEHHE, CO3JaBaeMOE€ IUJIOCKUM 3€pKaJOM, TOHKOW JIMH30U, U
pPacCUYHTHIBATH €r0 XapaKTEPUCTUKHY;

MPUMEHSTh OCHOBOITIOJIATAIOIINE ACTPOHOMUYECKHE TIOHSATHS, TEOPUU W 3aKOHBI IS
aHaim3a u 00bSICHEHUST (PU3MUECKUX TPOIIECCOB, IPOUCXOISAIINX B 3BE3/1aX, B 3BE3THBIX
cUCTeMaX, B MEXKTaJaKTHYECKOU Cpejie; ABMIKECHHUS HEOCCHBIX T, SBOJIOINH 3BE3 U
Bcenennoii;

NPOBOJIUTHh HCCIICAOBAHHE 3aBUCUMOCTEH (DU3MYECKHX BEIUYHMH C HCIOJIb30BAHUEM
MPSIMBIX H3MEPESHUM, TIPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHPOBATH PE3yIbTAThI
MOJTYYCHHOW 3aBUCHMOCTH (PH3UYECKUX BEIMYMH B BHUAEC TpadUKOB C YUIETOM
a0CONIOTHBIX ~TOTPEIIHOCTeH HM3MEPEeHUU, [eNaTh BBIBOABI 1O pe3ylbTaTaM
WCCIICJIOBAHMUS,

MPOBOANTh KOCBEHHBIE M3MEpPEHUs (PUINYECKUX BEIMYUH, MPHU ITOM BBIOHpATH
ONTUMATBHBIA METOA W3MEPEHHUS, OIECHUBaTh aOCONIOTHBIE W OTHOCHUTEJIbHBIE
MOTPEITHOCTH MPSMBIX M KOCBEHHBIX U3MEPEHUIA;

MIPOBOJMTH OIBITHI 110 MMPOBEPKE MPEAI0KEHHON TUIOTE3bl: MJIaHUPOBAThH SKCIIEPHUMEHT,
coOMpaTh IKCIIEPUMECHTATHHYIO YCTAHOBKY, aHAJTM3UPOBATh MOJIYUCHHBIC PE3yJIbTaThl U
JIeNIaTh BBIBOJI O CTaTyce MPEIOKEHHON THITOTE3HI;

OTHCHIBATh METOJIBI TTOJyUEHHUS HAyYHBIX ACTPOHOMUYECKIX 3HAHUM;

coOmoIaTh MpaBmiia 0€30MacHOTO TpyAa NMPH MPOBEIACHUN HCCIEIOBAaHHNA B paMKax
y4eOHOTO SKCIIEPUMEHTA, MPAKTUKyMa M Y4eOHO-MCCIIETOBATEIBCKOW M TMPOEKTHOU
NESTENIbHOCTH C HCIOJIb30BAaHUEM H3MEPHUTEIBHBIX YCTPOWCTB U JaOOPATOPHOTO
000pyI0BaHUs;

peliaTh pacuéTHBIC 337a4H C SIBHO 33JJaHHON U HESIBHO 33JaHHOMN (PU3MYECKON MOIETIBIO:
Ha OCHOBAaHWHW aHalM3a YCIOBHSA BBHIOMpATh (U3NUYECKHE MOJIENH, OTBEYAIOIINE
TpeOOBaHUAM 3aJ1a4M, MPUMEHATH (POPMYITBI, 3aKOHBI, 3aKOHOMEPHOCTH W ITOCTYJIaThl
(bU3MYECKUX TEOPHid MPU UCTIOJIB30BAHUU MATEMATHUUECKUX METOJOB pelIeHHs 3ajad,
MPOBOAMTD PACYETH HA OCHOBAHUH UMEIOIINXCS TaHHBIX, aHATTM3UPOBAThH PE3YNIbTATHI U
KOPPEKTUPOBATH METO/IbI PEIICHUS C YYETOM TMOJIYYEHHBIX Pe3yIbTaTOB;



pelaTh KaueCTBEHHbIE 331a4M, TpeOyrole NpUMEHeHHUs 3HAaHUN U3 pa3HbIX pa3/IeioB
Kypca (QU3MKH, a TaKKe MHTErpalMy 3HAHUM W3 APYrMX NPEeAMETOB €CTECTBEHHO-
HAay4YHOTO IMKJIA: BBICTPAWBATh JIOTMUYECKYIO ILIEMOYKY PACCYXKJICHHH C ONOpOW Ha
U3y4CHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (pU3HUYECKHE SIBICHHUS;

UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUS JUIA OOBICHEHHUS OCHOBHBIX MPUHIIUIIOB PaOOTHI
U3MEPUTENBHBIX MPUOOPOB, TEXHUIECKUX YCTPOUCTB M TEXHOJIOTHUYECKUX MPOIIECCOB;
NPUBOAUTH PUMEPHI BKJIA/1a POCCUHUCKUX U 3apYOEKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKd, B OOBSCHEHHE IPOLECCOB OKPYXKAIOIIETO0 MHUpPA, B PA3BUTHE TEXHUKH U
TEXHOJIOTHI;

aHATM3UPOBaTh M  OLEHUBATh TIOCIEACTBHUS OBITOBOW W  MPOU3BOACTBEHHOU
JeSITEIbHOCTH 4YeNIOBEeKa, CBSA3aHHOW C (U3MUECKUMH IPOLECCaMU, C IMO3UIMH
IKOJIOTMUYECKOMN 0€30MacHOCTH, IIpeICTaBICHUN 0 paloHaIbHOM
IIPUPOJIONOIb30BAaHUH, a TAaKXKE Pa3yMHOM HCIOJIb30BAaHUU JOCTH)KEHUN HAyKU H
TEXHOJIOTUH [UIs JalbHEHIEero pa3BUTHs YeJI0OBEUECKOro 00IIeCTBa;

IPUMEHSTH Pa3IMYHbIe CIIOCOOBI PadOTHI ¢ HHpOpMannel GU3NIECKOTO COACPIKAHUS C
UCIOJIb30BAHUEM  COBPEMEHHBIX HMH(OPMAIMOHHBIX  TEXHOJOTHH, MNpU  3TOM
UCII0JIb30BaTh COBPEMEHHbIE HH(OPMALIMOHHbBIE TEXHOJIOTHH JIs IOMCKA, IepepadoTKu
U TIPEIBSIBICHUS YUeOHOM U HAYYHO-TIOMYJISIPHON MHPOPMALIUHU, CTPYKTYPUPOBAHUS U
MHTEpIIpETalMU UHPOPMAIMH, TOJYYEHHOW U3 pa3iIMYHbIX MCTOYHHUKOB, KPUTUYECKU
aHaAJM3UPOBATh MOJy4yaeMyl0 HH(GOpPMAlMI0O U OLICHHWBaTh €€ JOCTOBEPHOCTh KakK Ha
OCHOBE MMEIOIINXCS 3HAHUH, TaK U Ha OCHOBE aHAJIN3a UCTOYHMKA HHPOPMALUY;
OpOSIBIATh OpPraHU3allUOHHbIE M II03HABaTENIbHbIE YMEHHS CaMOCTOSTEIbHOIO
npuoOpeTeHUs] HOBBIX 3HAHUM B IPOLIECCE BBIMOJIHEHUS IPOEKTHBIX U Yy4eOHO-
HCCJIEI0BATEIBCKUX padoT;

paboTaTh B IpyIIe C UCIOJIHEHHUEM pPa3IMYHbIX COLMUAIBHBIX POJIEH, IJIaHHUPOBAThH
paboTy Tpynmbl, palUoOHAIbHO PpACHpPENesITh JEATENbHOCTh B HECTaHJAPTHBIX
CUTYallUsX, aJIeKBaTHO OLIEHWBATh BKJIAJ KaXKIOTO U3 YYaCTHUKOB IPYIIIHI B PELICHUE
paccMaTpuBaeMoi MpoOIeMsl;

IOpOSBIATE MOTHUBALMIO K Oyaymed npodeccCHOHANbHOM — IeATENbHOCTH IO
CHEUHATbHOCTIM (PU3UKO-TEXHUYECKOTO MPOQHIIS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne (undposbie)
HaunmeHnoBaHue pa3aejioB M TeM MPOrPaMMBbI Konrpoabusie  IIpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypcsl
Pazznen 1. HAYUHBIV METO/] IO3HAHUS ITPUPO/IbI
. bubnuorexa [JOK
1.1 Hayunblif MeTo1 TO3HAHUS TPUPOIBI 6 httos://m.edsoo.ru/7fALbf72
Hroro no pazneny 6
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemaruia 10 . https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
22 Hlusamuia 10 https://m.edso0.ru/7f41bf72
N bubmuorexa [JOK
23 Cratnka TBEpAOrO TENA > ! https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
24 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 10 1 https://m.edsoo.ru/7f41bf72
HToro mo pazneny 35
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IMHAMUMKA
. bubnuorexa [JOK
3.1 OCHOBBI MOJIEKYISIPHOKUHETUYECKON TEOPUHN 15 1 https://m.edsoo.ru/7fA1bf72
3.2 Tepmoannamuka. TerioBbie MaITUHBI 20 1
33 ArperaTHble cocTostHUS BetiecTBa. da3oBbie 14 1

MepPeX0/Ibl



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Hroro no pasneny 49
Paznen 4. JJIEKTPOAUHAMUKA
4.1 DNeKTpUYEecKoe moJie 24
4.2 IToCcTOsTHHBIN 3JIEKTPUUYECKHUI TOK 24
4.3 Toku B pa3nuuHbIX cpenax 6
HToro no pazueny 54
Pa3znen 5. PUSHUYECKHM TIPAKTUKYM
5.1 Ou3nyeckuil NpakTUKyM 16 16
Hroro no pazneny 16
bubmuorexa [JOK
PesepBHOE BpeMms 10 https://m.edso0.ru
OBULIEE KOJIMYECTBO YACOB 11O 170 16

INPOI'PAMME



https://m.edsoo.ru/

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaunmMmenoBanue pa3iejioB U TeM nudpoBbIe
Ne i/l P Konrpoabnsie IIpakruueckue (wipp )
NMPOrpamMMblI Bceero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
Pa3znen 1. JIEKTPOAUMHAMMUKA
1.1 MarauTtHoe 1oJjie 14 bubmorexa LHOK
https://m.edsoo.ru
bubnunoreka LIOK
1.2 DneKTpoMarHuTHasi MHAYKLHS 13 https://m.edsoo.ru
Hroro no pazneny 27
Pa3nea 2. KOJIEBAHUS U BOJIHbBI
2.1 Mexannueckue KoJieOaHus 10 bubnnorexa [JOK
https://m.edsoo.ru
2.2 DneKTpOMarHuTHbIE KoJieOaHus 15 bubmmorexa LIOK
https://m.edsoo.ru
2.3 MexaHnuyeckue 1 3JeKTPOMarHUTHbIE BOJTHBI 10 bubmmorexa LIOK
https://m.edsoo.ru
24 OmTiika o5 bubmmoreka IIOK
https://m.edsoo.ru
HToro mo pazueny 60

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

3.1 Ocuoser CTO

5

but6mmorexa [IOK
https://m.edsoo.ru

Hroro no pazgeay



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

Pa3zgea 4. KBAHTOBASI ®PU3UKA

bub6nmoreka [IOK
4.1 K - i 1
OPITYCKYJISIPHO-BOJIHOBOM JTyalTu3M 5 https://m.edsoo.ru
4.2 ®duznka aToma ) buomorexa LIOK
https://m.edsoo0.ru
43 ®du3nka aTOMHOTO sI/Ipa U JIEMEHTAPHBIX 5 bubmmoreka [JOK
' YACTHII https://m.edsoo.ru
Hroro no pazaeny 25

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bubmuoreka [IOK
5.1 DNeMEeHTHl aCTPOHOMUU U acTPOPU3UKU 12 httos://m.edsoo.ru
Hroro no pazneny 12
Pazznen 6. PU3HUYECKHUI MPAKTUKYM
bubnuoreka [{OK
A1 o i 1 1
6 U3NYECKUN TPAKTUKYM 6 6 https://m.edsoo.ru
Hroro no pazneny 16
Pazgen 7. OBOBIIAIOLIEE IIOBTOPEHHUE
CucremaTtu3zanus ¥ 00001IeHUE TPEIMETHOTO
71 COJIepKaHUs U OTIbITA JESTEIHLHOCTH, 15 bubnmnorexa [JOK
' PUOOPETEHHOTO MPU U3YYEHUH Kypca https://m.edsoo.ru
¢uzuku 10 — 11 xnaccon
Hroro no pasneny 15
PeszepBHoe Bpemst 10 bubmorexa I[JOK

https://m.edso0.ru



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

OBILIEE KOJIMYECTBO YACOB 110
ITPOI'PAMME

170

16



KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabubie IIpakTuyeckue
n/n Bceero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
1 ®dusnka — GpyHIaMEeHTAJIbHAsI HAyKa O 1 bubnmnoreka HOK
pupoe https://m.edsoo.ru
5 Hayunblii MeTO/ MO3HAHUS U METO/IbI 1 bubnunoreka LIOK
HCCIIeI0BaHMS (PU3HYCCKUX SIBJICHHUI https://m.edsoo.ru
DKCIEPUMEHT U TEOPHs B MPOIIECCe
bubnunoreka LIOK
3 no3Hanus npupoasl. Habmonenne u 1
https://m.edsoo.ru
OKCIIEPUMEHT B (PU3UKE
4 Crioco0b1 m3MepeHust (GU3HIECKUX 1 bubnnoreka [JOK
BEJINYUH https://m.edsoo.ru
AOGCOmIOTHAas U OTHOCUTEIbHAS
. bubmuoreka [IOK
5 HOTPEIIHOCTH U3MEepeHu pruznueckux 1
https://m.edsoo.ru
BEJTMYUH
MopnenupoBanue B ¢pusuke. Ponb u mecto
5 ¢u3uku B pOPMHUPOBAHUHN COBPEMEHHOMN 1 bubmmnoreka HOK
Hay4YHOU KapTUHBI MUPA, B IPAKTUYECKOMN https://m.edsoo.ru
JeATETbHOCTH JIFOAEH
Mexanundeckoe aBmkeHne. CucreMma
7 orcuetra. OTHOCUTEIBHOCTD 1 but6mmorekxa [IOK

MCXaHHUYCCKOI'O ABMKCHUA. HpSIMa}I n
06paTHa;1 3aJa4yu MCXaHUKH

https://m.edsoo.ru



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

PaBHOMEpPHOE ITPAMOIIMHENHOE IBUKEHHUE.
I'padrueckoe onucaHre paBHOMEPHOTO
IPSIMOJIMHENHOTO JBUKCHHUS

bubnunorexa LIOK
https://m.edsoo.ru

Pannyc-BekTop MaTepHaIbHON TOYKH, €TO
IIPOEKLIMU HA OCH KOOpPAMHAT.
Tpaekropus. [lepemenienune. CKOpocTb.
WX npoekuu Ha OCH KOOpAUHAT

bubnunoreka LIOK
https://m.edsoo.ru

10

11

12

CrnosxeHue nepeMeIeHnii U CKOPOCTEM.
Pewenne 3anau

HepaBHoMepHOe nBH>keHHE. MrHOBEHHas
CKOpocTh. Y ckopenue. [Ipsamonuneitnoe
JBUKEHHE C IOCTOSIHHBIM YCKOPEHUEM
I'paduueckoe onucaHue NpsIMOJIIMHEHHOTO
JBUKEHMSI C TIOCTOSIHHBIM YCKOPEHUEM

bu6nmmoreka [IOK
https://m.edsoo.ru

13

CBobOosiHOE MajieHe. Y cKopeHue
CBOOOJIHOTO TaJcHUs. 3aBUCUMOCTh
KOOPJWHAT, CKOPOCTH, YCKOPCHHS OT
BPEMEHU U UX IpaduKu

14

15

16

JIBukeHue tena, OpOIIEHHOTO MO YIJIOM
K TOPU30HTY

Kpusonnneiinoe nenxenue. J{BrmxkeHne
10 OKPY>KHOCTH. YTJIOBas U JIMHEWHAs
ckopocts. [lepuoa u yacrora.
L{eHTpOoCTpEMHTENBHOE U TIOJTHOE
YCKOpEHHUE

KonTpomnpHas pabota mo Teme
"Kunemaruka"



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

IIepssblit 3axk0oH Hprorona. MHepunansubie
cuctemsl orcyéra. [TpuHnmn

17
OTHOCHUTEJIBbHOCTH [ ammtes.
HewnHeprinaabHbIe CHCTEMBI OTCUETA

18 Cuna. PaBHonelicTByromas cuia. Bropoit
3akoH HproToHna. Macca

19 B3aumoneiictue ten. Tperuil 3aKkoH
Hrrotona

20 [Tpunuun cynepno3uiuu cui. Pemenue
3a/1a4 Ha IpUMEHEeHne 3aKk0HOB HhroTOHA
3aKOH BCEMUPHOIO TATOTEHUS.

21 DKBHUBAJICHTHOCTb IPABUTAIIMOHHON U
WHEPTHOW MacChl

29 Cuiia TSKeCTH U yCKOPEHHE CBOOOHOTO
aICHUs
JIBrm>keHre HeOECHBIX Tell U UX

23 MCKYCCTBEHHBIX CITyTHHKOB. [lepBas
KOCMHYECKasi CKOpOCTh. 3akoHbI Kemepa

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

25 TpeHus. JIBUKEHUE B KUIAKOCTH U Ta3e C
Y4E€TOM CHJIBI COITPOTUBIICHUSI CPEIIBI

26 HaBnenue. ['ugpocrarnueckoe JaBieHUE.
Cuna Apxumena
AOCOFOTHO TBEPJIOE TEIIO.

27 [TocTynaTenbHOE U BpamaTenbHOe

JABWIKCHUC TBCPAOTO TCJIa




28

MomeHT cHiIbl OTHOCHUTEIBLHO OCH
BpaieHus. [1nedo cuiibl

29

CrnosxeHue cuil, IpUI0KEHHBIX K
TBepaoMy Teny. LIeHTp TsxecTu Tena.
VYcnoBus paBHOBECHS TBEPAOIO TEINA.
Bunael paBHOoBeCcHs

30

31

Penrenue 3amau

KoHnTponbHas pabota 1o Teme
"Iunamuka. CtaThka TBep10ro Tena"

32

NMnynbec MmaTepuabHOW TOUYKH, CUCTEMBI
MaTepualbHbIX ToUeK. LlenTp Mace
CHUCTEMBI MaTEPUAIIBHBIX TOYEK. Teopema
0 JIBUYKEHUH LIEHTpa Macc

33

34

35

NmMnynbe cuiibl 1 M13BMEHEHUE UMITYIIbCA
Tesa. 3aKOH COXPaHEHUsI UMITYJIbCa.
PeakTnBHOE OBMKEHIE

MomeHT HMITYJIbCa MaTepHaHLHOﬁ TOYKH.
HpeI[CTaBJ'IeHI/Ie 0 COXpaHCHUHU MOMCHTAa
HNMITYJIbCa B HCHTPAJIBHBIX IMOJIAX

Pemenue 3amau

36

Pabora cuibl Ha MaJIOM U Ha KOHEYHOM
nepemernieHnu. ['papuueckoe
MIpeICTaBICHUE padOTHI CUIIbl. MOIIIHOCTH
CHJIBI

37

Kunernueckas sneprus. Teopema 06
M3MEHEHUU KHHETUYECKON IHEPTHH
MaTepHaIbHOU TOUKH




38

HOTGHLII/IaJILHBIe 1 HCIIOTCHIIMAJIBbHBIC
CHIIBI. HOTCHI_[I/IaJ'II)Haﬂ OHEpPIus. BTOpaH
KOCMHYECCKaAsA CKOPOCTh

39

TpeTBH KOCMHUYCCKasA CKOPOCTh. CBs3b
pa60T51 HCIIOTCHLMAJIBHBIX CHJI C
W3MEHECHHEM MEXaHHMISCKOM SHCPTHUU
CHCTEMBI Tel. 3aKOH COXpaHECHUA
MEXaHUYEeCKOH OHEPIrun

40

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.
YpaBHeHnue bepHyium 1 uieaibHOM
KUJIKOCTH

41

42

KonTponbhas pabota no teme "3aKOHBI
COXpaHEHHUs B MEeXaHHKe"

Pa3BuTHe npeacraBneHuit o mpupoe

Terw1oTel. OcHoBHEIE MTonoxeHus MKT.
Huddysus. bpoyHOBCcKOe IBUKEHHE

43

Ctpoenue ra3000pa3HbIX, KUIKUX U
TBEPJIBIX TeJ. XapakTep ABMKEHUS U
B3aMMO/ICHCTBUS YaCTHI] BELIECTBA

44

Macca u pazMepsl MOJIEKYJT (AaTOMOB).
KomuectBo BemectBa. IlocTosiHHas
ABoraapo

45

46

Temneparypa. TemnoBoe paBHOBecHE.
[lIkana [enbcust

Pemenue 3amau

47

48

NneansHerlii ra3. 'a3oBble 3aKOHEI

VYpasaenue Menzaeneesa-Knaneiipona.
Pewenune 3anau




49

AbcomoTHas TeMieparypa. 3aKoH
JanpToHa

50

51

52

W3onporeccel B naeanbHOM rase ¢
MOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA
['paduueckoe npeacTaBiIcHUe
U30TIPOIIECCOB: U30TEpPMa, U30X0pa,
n3zobapa

OcnoBHoe ypaBHenne MKT

53

54

55

Pemenue 3amau

CBs13b a0COIIOTHOI TeMnepaTypbl
TEPMOJMHAMHYECKON CHCTEMBI CO
CcpeHel KHHETUYECKON dHepruei
MOCTYNATEeNFHOTO TEIJIOBOTO JBUKCHHUS
e€ yacTull

O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUM
o teme "OcHoBsl MKT"

56

57

KontponbHas padota o teme "OCHOBBI
MKT"

TepMonnHaMuyeckas cucTeMa. 3aJaHue
BHEIIHUX ycnoBul i T/ cuctemel.
Bremnune 1 BHyTpEeHHUE ITapaMeTpBl.
[Tapamerpsr T/] cuctemsl kak cpegHue
3HA4YCHUS BEJIMYMH, ONIMCHIBAIOIINX €€ Ha
MUKPOCKOIIMYECKOM YPOBHE

58

HyneBoe Hauano TepMOIMHAMUKH.
Camonpoun3sBoiibHas penakcarus T /]
CUCTEMBI K TEIUNIOBOMY PaBHOBECHUIO




59

Monens naeansLHOr0 rasa B
TepMOJIMHAMUKE. Y CJIOBUS
MPUMEHUMOCTH ITOU MOJCIIN

60

61

62

63

Ypasuenune Menneneesa-Kianelipona u
BBIPAKEHUE U1l BHYTPEHHEN SHEPrUU

Bripaxkenue aJisi BHyTpeHHEU SHepruu
OJIHOATOMHOTO HJIeaIbHOIO Trasa.
KBasucraruueckue u HecTaTHUECKUE
IIPOLIECCHI

DnemMeHTapHas paboTa B TEPMOAHMHAMHUKE.
Boruncnenue paboTsl 1o rpaduky
npolecca Ha pV-auarpamme
Temonepeaaya Kak crnoco0 U3MEHEHUs
BHyTpeHHel sueprun T/l cuctemsl 6e3
COBepIIeHHs paOOTHI

64

KouBek1usi, TenionpoBoAHOCTb,
U3Iy4eHue

65

66

67

KonuuecTBo Temnotel. TemoémMKocTb
Tena. Y 1eIbHas U MOJISIpHAs
TEIUIOEMKOCTH BEHIECTBA. Y IeNIbHAs
TEIUI0Ta CrTOPaHus TOIJIMBA

Pacuér xonmyecTBa TEIIOTHI ITpU
Temionepeaaye

[TonsiTne 06 anuabaTHOM mpoIiecce.
IlepBrIil 3aKOH TEPMOAMHAMUKHU

68

KonuuecTBo TeminoTel 1 paboTa Kak Mephl
W3MEHEHUs BHyTpeHHeM sHepruu T/1
CUCTEMBI




69

BTopoii 3aKOH TEpMOIMHAMUKH JUISL
PABHOBECHBIX U HEPABHOBECHBIX
nporeccoB. HeoGpatumocTs NpupoaHbIX
IPOLIECCOB

70

[IpuHIMITBI AEACTBUS TEIJIOBBIX MALIWH.
KIT/

71

72

Maxkcumanbroe 3Haueraue KITJI. Ilukn
Kapno

Pemenue 3amau

73

DKOIOrNYECKUE aCIIEKTHI UCITOJIb30BaHMUS
TEIUIOBBIX nBHTaTteieii. TemnoBoe
3arpsI3HEHUE OKPYKAIOLIEH Cpeibl

74

75

Pemenue 3amau

OO0001IEHHE U CUCTEMATU3ALIUS 3HAHUM
o teMe "TepmoauHamuka. TerioBsie
MAaIIvHe!"

76

77

78

KonTponbHas pabora no teme
"Tepmonunamuka. TeniaoBbie MaTuHbI"

[TapooOpa3oBaHue U KOHICHCAIIUS.
Hcnapenue u kutieHue. Y aenbHas
TEIJI0Ta mapooOpa3oBaHUs

HacpilieHHbIe M HEHACHIIIIEHHBIE Maphl.
KauecTBeHHast 3aBUCUMOCTD MJIOTHOCTH U
JABJICHUS HACKIIIEHHOTO Mapa OT
TEMIIEPATYPBl, UX HE3AaBUCUMOCTE OT
00BbEMa HACHITIIEHHOTO TIapa.
3aBUCUMOCTh TEMIIEpaTyphl KUIIEHUS OT
JAaBJICHUA B  KUAKOCTU




Brnaxxnocts Bo3yxa. AGCOTIIOTHAS U

7 OTHOCHUTEJIbHAS BIAXKHOCTh

80 Pemenue 3anau
Teépnoe Teno. Kpucraminueckue u

81 amopdHbIe Teaa. AHU30TPOIHS CBOMCTB
KPHUCTAIIJIOB

82 [InaBnenue u xpucraumsanus. Y geybHast
TeruioTa miasiaeHus. Cyonumanus
Jedopmaruu TBEpIOTO Tena. PacTskeHue

83 u ckarue. Casur. Monyns FOnra. TIpenen
yrnpyrux aedopmariuii
TemioBoe paciivpeHue KuaKOCTel u

84 TBEPABIX Tel. AHTAPMOHHU3M TETIOBBIX
KoJIeOaHUH YacTHI] BEIIeCTBA

85 [TpeoOpa3zoBanue 3HEprun B PazoBbIX
nepexoiax

86 YpaBHEHHE TEIIOBOTO OanaHca

87 Pemenue 3amau
[ToBepXHOCTHOE HATSKEHUE.

88 Kanunspuele siBnenus. Jlapnenne noa
HCKPHUBJICHHON TTOBEPXHOCTHIO )KHUIKOCTH.
®opmyna Jlamnaca
O00011eHNe U cCUCTEMAaTU3aLNS 3HAHUI

89 1o Teme "ArperatHbie COCTOSTHUS
BemecTBa. PazoBble NEPexoapl”
KonTpomnpHas pabota mo Teme

90 "ArperaTtHble COCTOSIHHSI BEIIECTBA.

®da30BbIe IEPEXO0bI"




91

OnexTpuzanus Tea U €€ IposBICHUS.
DJekTpuyeckui 3apsia. [IBa Buaa
AJIEKTPUYECKUX 3apsaoB. [IpoBogHUKH,
JUAJICKTPUKU U TTOJTYIIPOBOTHUKHI

92

DneMEHTApHBIN AIEKTPUUECKUH 3apsia.
3aKOH COXpPaHEHUs DIEKTPUIECKOTO
3apsaaa

93

94

B3anmopenicTeue 3apsanoB. Touyeynsle
3apsasl. 3akoH Kynona

Pemenue 3amau

95

Onektpuueckoe nose. Ero neiictBue Ha
IIEKTPUICCKUE 3aPSIJIbI

96

97

98

Hanpsi>k€HHOCTB JIEKTPUYECKOr0 MOJIs.
[TpoOubiii 3apsn. JInHUM HAMPSHKEHHOCTH
aneKTprudeckoro nosst. OqHOpPOIHOE
ANEKTPUYECKOE T10JIE

IToTeHIIManbHOCTD DJIEKTPOCTATUYECKOTO
noJis. Pa3HOCTh OTEHLIMAIOB U
HalpsKEHUE

IloTeHumanpHas SHEPrus 3apsaa B
3JIEKTpOCTaTUUeCKOM Mose. [loreHnnan
3JIEKTPOCTATUYECKOTO OIS

99

CBs13b HaPSKEHHOCTH MOJISL U Pa3HOCTH
MIOTEHIUAJIOB JUUIS JJIEKTPOCTATUYECKOT O
0JIS

100

101

[IpuHIUIT CyIepIIO3UIINH SIIEKTPUYECKUX
noJien

Pemenue 3amau




ITone Toueunoro 3apsna. [lose

102 .
PaBHOMEPHO 3apsKEHHOU cepbl
[Tosie paBHOMEPHO 3apsHKEHHOTO IO

103 00bEMy mapa. [lone paBHOMEpHO
3apsHKEHHON OECKOHEUHOM TII0CKOCTH

104 [TpOBOTHUKH B AJIEKTPOCTATUYECKOM
moJie. Y CJI0BHE paBHOBECHS 3apsIOB

105 JIMPNEeKTPUKY 1 TTOJTYIIPOBOTHUKH B
3JICKTPOCTATHYECKOM I10JIe
Konpnencarop. DnekTpoéMKOCTh

106 KOHJIEHCATOpa. DIEKTPOEMKOCTh
TJIOCKOTO KOHJICHCATOpa

107 [TapannenpHOE COeTUHEHNE
KOHJICHCATOPOB

108 ITocnenoBarenpHOE COENUHEHIE
KOHJIEHCAaTOPOB

109 DHeprus 3apsKEeHHOr0 KOHAEHCaTopa

110 Pemenue 3amau

111 JIBr>keHue 3apsiKEHHOW YaCTHUIIbI B
OJTHOPOTHOM JJIESKTPUIECKOM TI0JIe

112 Pemenue 3amau

113 O0o001IeHNEe U CHCTEMAaTH3alKs 3HAHUH
1o teme "DieKkTpuueckoe mnoie"

114 KoHnTtponbhas paborta o teme
"OnekTpuueckoe nose"
Cwia Toka. ITocTosTHHBIN TOK. Y CIIOBUS

115 CYILIECTBOBaHUS TOCTOSIHHOTO

QJICKTPHUYCCKOI'0 TOKa




116

Wcrounuku Toka. Hanpsxenue nu 9/1C

3akon Oma 1S yyacTKa Lenu.

117
DNEKTPUUECKOE CONIPOTUBIIEHHE
3aBHUCHUMOCTb COIIPOTUBIICHHS

118 OJIHOPOJIHOT'O ITPOBOJIHUKA OT €0 JTHHBI
U TUIOIIAIU TIONIEPEUHOr0 CEUCHUS

119 VenpHO€ CONMPOTUBIICHHUE BEIIECTBA.
Penrtenue 3amau

120 [TocnenoBarensHOE, MapaiebHOE,
CMEIIaHHOE COSMHECHUE TIPOBOTHUKOB

121 Pacuér pa3BeTBIEHHBIX AIEKTPUUECKHUX
nenei. [IpaBuna Kupxroga

122 Pemenue 3amau

123 PaGora snexTpruyeckoro Toka. 3aKoH
Hxoyns —Jlenua

124 Pemenue 3amau
MOIIHOCTD 3JIEKTPUUYECKOTO TOKA.

125 TernoBass MOIITHOCTE, BEIZIEIsIeMas Ha
pe3ucrope

126 Pemenue 3amau

127 OJ1C u BHyTpEeHHEE CONPOTUBIICHHE
HMCTOYHUKA TOKA

128 3axon OMa a1 TOJTHOM (3aMKHYTOM)
AIIEKTPUYECKON LIETTH

129 Pemenue 3amau

130 MOIIHOCTh HCTOYHHKA TOKA

131 Kopotkoe 3ambikanue




132

KOHZ[GHC&TOP B IICIIM IIOCTOSAHHOI'O TOKa

133 Pemenue 3amau

134 Pemenue 3anau no teme "IlocTostHHBIN
ANIEKTPUYECKUM TOK"

135 Pemenue 3anay no teme "IlocTostHHBIN
ANEKTPUUECKUHN TOK"

136 Pentenue 3anaud mo teMe "I1locTOAHHBINM
3NIEKTPUYECKUM TOK"

O06001eHne U cucTeMaTu3aus 3HaHUK

137 1o Teme "I1OCTOSTHHBIN JEKTPUUCCKUN
TOK"

138 KonTponpHas padboTa mo Teme
"ITocTosIHHBIN AMEeKTpUYECKUil TOK"
OnexTpuyeckas IpoOBOIUMOCTb

139 Pa3IMYHBIX BEHIECTB. DIIEKTPHUUECKUI TOK
B MeTajutax. CBEpXIPOBOIUMOCTh
DJEeKTpUYECKUi TOK B pacTBOpax M

140 pacIuiaBax 3J€KTPOJIUTOB. 3aKOHbI
Ddapanes 1715 27IEKTPOIU3A

141 DneKkTpuuecKkuil Tok B razax. [lnazma

142 DNEeKTpUYECKU TOK B BaKyyMe.
Baxyymubie pr0Oopbl

143 DNEKTPUYECKUH TOK B TIOJTYIPOBOJHUKAX

144 [TorynpoBOTHUKOBBIE TPUOOPHI
Pu3nUeCcKuil IPAKTUKYM I10 TEME

145 "M3mepeHue cuiibl TOKA U HAPSHKEHUS B

LIENHU MIOCTOSIHHOTO TOKA MPH MOMOILHU
AQHAJIOTOBBIX U IIU(PPOBBIX




146

U3MEPUTEIBHBIX TPUOOPOB" MK
"3HaKOMCTBO C ITU(POBOI JTabopaTopuei
no usuke. [Ipumepsl u3mepenus
(bu3NYECKUX BEIIMYUH MPH ITOMOIIU
KOMITBIOTEPHBIX JATYUKOB"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3ydyeHue HepaBHOMEPHOTO JIBUXKEHUS C
LEJIbIO ONPE/IENICHNS MTHOBEHHOMN
ckopocth"

147

148

149

150

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3MepeHue yCKOpeHHUs Mpu
MPSIMOJIMHETHOM PaBHOYCKOPEHHOM
JIBMDKEHUH 10 HAKJIOHHOM IJTOCKOCTH"
nu "HccnenoBanue 3aBUCUMOCTH IyTH
OT BPEMEHH NPU PABHOYCKOPEHHOM
IBIOKeHun"

Du3nUeCKUu IPAKTUKYM I10 TEME
"N3mepenue yckopeHHs cBOOOIHOTO
nageHus" win "M3ydenue nBUKeHUs
Tesa, OpOIIEHHOTO TOPU30HTAIBHO"

Pu3NYeCKul TPAKTUKYM 110 TEME
"N3y4yeHue OBUKEHUS Tela 110
OKPYKHOCTH C ITIOCTOSIHHOM 110 MOJYJIO
ckopocTero" uiu "HccnenoBanue
3aBHCUMOCTH NEepHOAa 00paIeHUs
KOHUYECKOI0 MasiTHUKA OT €ro
napameTpoB"

Du3n4eCcKuil IPAKTUKYM I10 TEME
"M3MepeHne paBHOAEHCTBYIOIIEH CUIIBI




151

152

IpY ABIKEHUH OpycKa Mo HAaKJIOHHON
mnockoctu" unu "IIpoBepka runotessl o
HE3aBHCHMOCTH BPEMEHU JIBHKEHUS
Opycka Mo HaKJIOHHOM IJIOCKOCTH Ha
3aJJaHHOE PACCTOSTHUE OT €ro Macchl"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccneqoBaHue 3aBUCUMOCTH CUJI
YIOPYTOCTH, BOZHUKAIOIIUX B IIPYKUHE U
PE3UHOBOM 00pa3Ile, oT ux aedopmanun”
iy "M3yueHne NBUKEHUS CUCTEMBI Te,
CBSI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3
nérkuii 0J10K"

Ou3nyecKkuil MPakTUKYM 0 TEME
"U3mepenue ko3P uirienTa TpeHus mno
BEJIMUMHE YIIIOBOTO KO3(puirenta
3aBucumoctu Frp(N)" unu
"UccnenoBanue ABMKEHUs OpycKa 1Mo
HAKJIOHHOM IJIOCKOCTHU € IIEPEMEHHBIM
kod(ppunmenToM Tpenus" unu "N3ydyenue
JIBIDKEHUS TPpy3a Ha Baly C TpeHueM"

153

Pu3nYecKuil TPAKTUKYM 110 TEME
"UccnenoBanue ycnoBUii paBHOBECHUS
TBEPAOIO TeJA, UMEIOLIETO OCh
BpaieHus" unu "KonctpyupoBanue
KPOHILTENHOB U pacuéT cuil ynpyrocru"
M "M3ydenne ycToMunBOCTH TBEPAOTO
T€Ja, UMEIOLIETO0 IUIOIAa b ONoph!"

154

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3mepeHne UMITyJibca Tena Mo
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TopMo3HOMY IiyTu" uiu "M3mepenue
CHUJIBI TSITH, CKOPOCTH MOJIETTN
AIEKTPOMOOUIISI U MOIIIHOCTH CHJIBI TATH"
unu "CpaBHeHHUE U3MEHEHUS UMITYJIbCa
TeJa C UMITYJIbCOM CHJIbI" WM
"UccnenoBanue coxpaHeHUs UMITYJIbCa
IIPU YIPYTrOM B3aUMOJEHCTBUU" WU
"N3MepeHue KHHETUYECKON S3HEPTUH Tea
110 TOPMO3HOMY ITyTH"

Ou3nyecKkuil MPakTUKYM 0 TEME
"N3y4yeHne n30TepMUUYECKOTO Mpoliecca
(peKOMEH1I0BaHO HUCIIOIb30BaHHE

1 ppoBoi 1abopaTopun)" WiIH
"N3yuenune n30X0pHOTo Mporecca" uin
"N3y4yenue nzobapHoro mnpoiecca’ Uiu
"[IpoBepka ypaBHEHUSI COCTOSAHUS"

156

157

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3mepenue yaenbHoi TernaoéMkoctu"
i "HccnenoBanue mpoiiecca OCThIBaHUS
Bemectsa" nmnn "McciaeqoBanue
aauabaTtHoro npouecca” unn "M3ydenue
B3aUMOCBSI3H SHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS U
TEMIIepaTypbl KUTIEHUS )KUIKOCTEH"

Pu3n4eCKUu IPAKTUKYM I10 TEME
"HM3y4eHne 3aKOHOMEPHOCTEN HCTIapeHUs
*uakocrei" wim "M3mepenue yaenbHOU
TEIJIOTHI TIJIaBJICHUS Jibja" WIN
"N3y4yeHue CBOMCTB HACHIIIEHHBIX TapoB"




win "M3mepenne abCoMOTHON BIaXXHOCTH
BO3/IyXa M OI[CHKAa MacChl IIapOB B
nomerieHun". M3mepenne ko3 puinmerta
MOBEPXHOCTHOTO HATSDKECHUS

158

159

Pu3N4eCKUu IPAKTUKYM 110 TEME
"Habntonenue npeBpaiieHus 3JHepruu
3apsHKEHHOT0 KOHJIEHCATOPa B SHEPTHIO
n3nydeHus ceeroguona’ win "M3ydyenue
MIPOTEKAHUS TOKA B LIETIH, COJIePIKAIIICH
KoHjaeHcaTop" unu "Pacnpenenenue
PA3HOCTH NMOTEHIMATIOB (HAIIPSLKEHUS )
MIPH TIOCIIEIOBATEIIHHOM COEAMHEHUHN
KOHJIEHCAaTOpoB"

Ou3nyecKkuil MPakTUKYM 0 TEME
"UccnenoBaHre CMEMIAHHOTO COEIMHEHUS
pe3uctopoB" unu "M3aMepenue ynenpHOro
COINPOTHUBIIEHUS IPOBOJIHUKOB" WK
"UccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA
OT HAMPSDKEHUS! I71S1 JIaMIThl HaKaIMBaHUs"

160

Du3nUeCKUu IPAKTUKYM I10 TEME
"Habnronenue anektponusa’ wim
"N3mepenue 3apsijia 0OJHOBAJIEHTHOTO
rnoHa'" wim "UccienoBanue 3aBUCUMOCTH
COIPOTUBIIEHUSI TEPMOPE3UCTOPA OT
Temneparypbl” win "CHATHE BOJIBT-
aMIepHON XapaKTepUCTUKU Auojaa"

161

Peseprubrit ypok. O6001eHue 1
CUCTEMAaTH3aIHsl 3HAHHUH 110 TeMe
"KunemaTuka"
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PesepBHeiit ypok. O600IICHHE U
cUCTEeMaTH3aIlHs 3HAHUH 110 TEME
"naamuka"

163

PesepBHeiit ypok. O600ICHHE 1
cucremMatru3sanus 3HAHHUH 110 TEME
"Cratuka TBEpaO0TrO Tena"

164

165

166

PesepBHbIil ypok. O0001ICHNE 1
cUCTEeMaTH3alus 3HaHUH 110 TeMe
"3aKOHbBI COXpaHEHUsl B MEXaHUKe"

PesepBusiit ypok. O60011eHNE U
CHCTEMAaTU3alMs 3HaHUH 110 TEME
"OCHOBBI MOJIEKYJIIPHO-KUHETHYECKOMN
Teopun"

PesepBuslit ypok. O60011eHNE U

CUCTEMATHU3aIUs 3HAHUHN 10 TEME
"Tepmoaunamuka. TennoBbsie MaluHb!"

167

Peseprubiit ypok. O60011eHIE U
CHCTeMaTH3alus 3HaHUH 110 TeMe
"ArperatHble COCTOSIHUSI BEIIECTBA.
®dazoBble Iepexoas”

168

Peseprubiit ypok. O60011eHIE U
cucreMarmu3sanus 3HAHUH 110 TEME
"Onextpuueckoe nomue"

169

Peseprubrit ypok. O6001eHue 1
CUCTEeMaTH3alusl 3HaHUH 10 TeMe
"TIoCTOSIHHBIN 2IEKTPUYECKUNA TOK"




PesepBHeiit ypok. O600IICHHE U

170 cucreMarusanus 3gaguii 1o reme "Toku B 1
pa3JIMYHbIX cpeaax”
OBULIEE KOJIMYECTBO YACOB I1O 170 16

[TPOTPAMME




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne aTa udpoBbie
n/n Tema ypoxa Bcero Koutpoabnsie  Ipakruveckue fll?»y‘leﬂl/lﬂ :)lﬁl()l;l;OBaTeanue
padoThbI padoThbI pecypeni
BzaumoneiicTBre NOCTOSHHBIX MArHUTOB
1 Y TIPOBOJIHUKOB C TOKOM. MaruHuTHoe 1
nosie. ['unoresa Amnepa
BexTop marauTtHOM nnaykuuu. [Tpunnumn
2 CYINEpHO3UIIMA MarHUTHBIX Mosiel. JInnun 1
MarHMUTHON HHTYKIIUU
3 MarnuTHO€ MoJjie TPOBOTHUKA C TOKOM. 1
OmnbIT OpcTena
Cunia AMriepa, e€ HampaBJICHHE U MOJTYJIb
5 Pewenue 3amau 1
6 [Ipumenenue 3akoHa Amrepa. 1
DNeKTPOU3MEPUTENHHBIE TPUOOPHI
Cuna JlopeHua, e€ HanpaBileHUE U
7 MOAyIb. JIBIDKEHUE 3apsSKEeHHON YaCTHUIIbI 1
B OJIHOPOJHOM MarHUTHOM II0JI€
Pemenue 3amau
Pa6ota cunel Jlopeniia
10 Pemenue 3amau
11 MarauTHoOe I10JI€ B BEIIECTBE. 1
deppoMarHeTHKH, Iapa- U JHaMardHeTHKH
12 OcHoBHbIE CBOCTBA (heppOMArHEeTUKOB. 1

[Tpumenenue peppoMarHeTHKOB




Pemrenne 3agaud mo reme "MarautHoe

13 |
oJjie

14 Pemenune 3a1a4 no treme "MarauTHoe
mmoJjie"

15 SIBiIeHME NEKTPOMArHUTHOW UHAYKIWH.
[ToTok BekTOpa MAarHUTHON MHIYKLIMHU

16 OC unaykuuu

17 3aKOH 3JICKTPOMarHuTHOM WHIYKIIUU
®dapanes

18 Buxpesoe anekrpudeckoe mosie. Toku
dyko

19 OJ1C uHAYKIMY B ABUKYIIUXCS
MIPOBOTHUKAX

20 Pewenue 3amau

21 [IpaBuiio Jlenna

29 WNunykrusaocTs. KaTymika
WHJIYKTUBHOCTH B II€TIH MTOCTOSTHHOTO TOKA

93 SAsnenue camonnaykuuu. IC
CaMOWHYKIIHH

24 DHeprusi MarHUTHOTO TOJISl KaTYIITKU C
TOKOM. DJIEKTPOMAarHuTHOE T0JIe

25 Pemenue 3amau

26 O06o001IeHre B cucTeMaTH3aIys 3HAHUH 110
Teme "DnekTpoarHamMuka'

97 KonTponbhas pabota no teme

"OnexTpoauHamuka"




KoneobarensHas cucrema. CBOOOIHBIE

28 KoJjiebanus1. ['apMoHnYecKre KojeOaHus

29 Kunemarnueckoe U IMHAMHAYECKOE
OIMCaHME KOJICOATEIbHBIX IBUKECHHUHI
DHepreTudeckoe onucanue. BoiBoj
JAHAMHYECKOI'O OIHMCAHUSA

30 TapMOHHMYECKHUX KOJIeOaHUH U3 UX
JHEPreTHYECKOr0 U KHHEMATHIEeCKOTO
OIUCAHMS

31 Awmruntyaa u ¢aza konebanui
Ilepuon u yactora xosnedanuil. [lepros
MaJIbIX CBOOOIHBIX KOJIEOaHHUI

32 MareMaTthueckoro mastHuka. [lepuon
CcBOOOIHBIX KOJIEOaHUN TIPY>KMHHOTO
MasITHHKA

33 3aryxaromue KoieOanus. BeIHyXIeHHBIC
KoseOanus. Pe3onanc

34 ABTOKOJIC0aHHS

35 Pemenue 3amgau
VYpok-koHpepenuus "Mexannyeckue

36 KoJIeOaHHS B MY3bIKAIBHBIX
HUHCTpyMeHTax"

37 O06o001IeHre U CHCTEMATH3aLKs 3HAHUH 110
teme "Mexanudyeckue Kojaeoanus"

38 DNeKTpOMarHUTHBIE KOJICOaHUsI.

KonebarenbHblil KOHTYP




®opmyna Tomcona. CBsI3b aMILTATYIbI

39 3apsifia KOHJIEHCATOpa ¢ aMIUIUTYAON CHIIbI
TOKa B K0JIe0aTeIbHOM KOHTYpE

40 3aKOH COXpaHEHHSI SHEPTUHU B UICATHHOM
K0J1e0aTeNbHOM KOHTYpE
3aryxarolue JIeKTPOMarHuTHbIE

41 KoJjieOaHus1. BeIHyK/1eHHbBIE
ANEKTPOMArHUTHBIC KOJeOaHuUs

42 [Tepemennsiii Tok. Pesucrop u
KOHJICHCATOP B LIEMIH IEPEMEHHOT0 TOKa

43 Karymika HHIyKTHBHOCTH B TSN
MIEPEMEHHOTO TOKa

m 3akoH OMa Jy1s SJIEKTPUUYECKOM 1enu
MIEPEMEHHOTO TOKa
Mo1HOCTh IEPEMEHHOT0 TOKA.

45 AMIUIUTYAHOE U IEHCTBYIOLIEE 3HAUECHUE
CHJIBI TOKA U HATPSHKEHUS

46 Pe3oHaHC B 25IeKTpUYECKOH TeTH

47 Pemenue 3amau
Nneansubiif Tpancdopmatop.

48 [Tpou3sBoacTBO, epenaya U NoTpediieHue
ANEKTPUYECKON SHEPTUU
DKOJOTUYECKHE PUCKU TIPU TTPOU3BOJICTBE

49 anekTpo3Heprun. Kynerypa
WCIIOJIb30BAHUS JICKTPOIHEPT U B
MOBCEHEBHOW KU3HU

50 Pemrenne 3agau

51 Pemenue 3amau




O06001IeHYE ¥ cUCTEMATU3ALMU 3HAHUI 10

52 Y "
Teme "DIeKTPOMarHuTHbIE KoJeOaHus

53 MexaHnyeckue BOIHbL. XapaKTepUCTUKHU
MEXaHUUYECKUX BOJIH

54 CBoiicTBa MEXaHUYECKUX BOJH

55 3ByK. XapaKTEepUCTUKH 3ByKa

56 HNudpas3syk u ynprpassyk. [llymoBoe
3arps3HEHUE OKPYKAOLIEH cpe/ibl

o7 Pewenne 3anau

58 DeKTpoMarHuTHeIe BOJHbI. M3myueHue
AJIEKTPOMAarHUTHBIX BOJIH

59 DOHeprust 31eKTPOMarHUTHBIX BOJIH.
CBoiicTBa 3J1€KTPOMAarHUTHBIX BOJIH
[Ixana 371eKTPOMAarHUTHBIX BOJIH.

60 [TpumMeHeHne HIeKTPOMarHUTHBIX BOJIH B
TEXHHUKE U OBITY
[IpuHIMIIBI pagUOCBSI3U U TEIEBUACHHUSL.

61 Panuonoxarnus. DeKTpoMarHuTHOE
3arpsi3HEHUE OKpY Karoleil cpeabl

62 KonrtponbHas pabora no Teme
"Konebanus 1 BOJIHBI"

63 CaerT. 3aKOH NPSIMOJIMHENHOTO
pacnpoCTpaHEHUs CBETA

64 Pemenue 3a1a4y Ha MpUMEHEHHE 3aKOHA
MPSIMOJIMHEHHOTO paclpoCTpaHEeHUsI CBETa

65 Ortpaxenue ceera. [lnockoe 3epkaio.

Coepuueckoe 3epKaio




[Ipenomiienue cBeTa. AGCOMIOTHBIN U
OTHOCHUTEIILHBIN TIOKa3aTeIb

66 npenomiieHus. [lonHoe BHyTpeHHEE
oTpaxkeHue. [IpeneapHblid yrod mojaHoro
BHYTPEHHET0 OTPaKEHUS

67 Pemenue 3a1a4y Ha IPUMEHEHNE 3aKOHOB
OTpaXKeHUS U MIPEIOMIICHUS CBETa

68 Xon mydent B npusMe. Jlucnepeus csera.
CrnoxHblii coctaB 6enoro ceeta. L[er

69 JInn3pl. @OKYyCHOE PaCCTOSHUE U
ONITUYECKAs CHJIA JIMH3BI

70 [TocTpoenue n300paXkeHuil B IMH3aX U UX
cUCTeMax. YBEIMYCHHE JTMH3BI
Pemenue 3agau Ha nmoctpoeHune

71 M300pakeHMi, TIOTYIaeMBIX C TOMOIIBIO
JIUH3

72 ['a3 xak onTuyeckas cucrema

73 Pemenue 3anau. [Ipenensl mpuMEHUMOCTH
r€OMETPUYECKON ONTHUKHI

74 CkopocTb cBETa U METO/IbI €€ U3MEPEHUS

75 Hucnepcus cseta

76 WnTepdepenuus crera

77 KorepeHnTHbIe HCTOYHUKH. Y CIIOBUS
HaO0II0IeHUsI MAKCHUMYMOB U MUHUMYMOB

78 Pemenue 3amay

79 [Ipumenenue uHTEpHEpeHINN

80 Judpakius ceeTa




Hudpakimonnas pemeéTka. Y cioBue

81 Ha0JI0/IeHUS TJIABHBIX MAaKCUMYMOB

82 Pemrenue 3amau

83 [TonepeyHOCTh CBETOBBIX BOJIH.
[Tonapuzanus ceera

84 Pemrenue 3amau

85 CBeTOBBIC SABJICHHS B IPUPOJIC

86 O06o001IeHre U cucTeMaTU3alus 3HaHUH| 110
teme "OnTuka"

87 KonTponbnas pabota no tTeme «OnTrka»
['paHuIBl MPUMEHUMOCTH KJIACCUYECKOM

88 MEXaHHUKH. 3aKOHBI AMEKTPOIUHAMUKH U
MIPUHIIUIT OTHOCUTEIIbHOCTH

89 [ToctynaTel cnennaibHON TEOPUHU
OTHOCHUTEIIEHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOIN MHTEPBAL.
[TpeoOpazoBanus Jlopenma. Ycnoue

90 NpUIMHHOCTH. OTHOCUTEIHHOCTD
OJTHOBPEMEHHOCTH. 3aMe IJICHIE BpEMEHHU
Y COKpAIICHUE JITTHHBI

01 DHeprus U UMNYJIbC PEISITUBUCTCKOM
JACTHIIBI
CBsi3b Macchl C SHEpPTUel U UMITYIHCOM

92 PENATUBUCTCKON YaCTUIIBI. DHEPTUS
MTOKOS

93 PaBHOBECHOE TeTIOBOE M3ITydeHHE

94 3akoH cMmenieHus Bruna

95

T'unmoreza M. Ilinanka o kBauTtax. ®oTOHBI




96

DHeprust 1 UMITYJIbC POTOHA

®dororddext. OnbiTer A. I'. CToneTona.

o 3akonbl poTtodddekra
VYpaBHeHue DUHIITEHA 115

98 dbotoarddekra. "Kpacnas rpanuma"
dhoTodrddekra

99 JHasnenue ceera. Onbitel I1. H. JIeOeneBa

100 BoJIHOBEIE CBOMCTBA YaCTHII
Bounbl ne bpoina. [InuHa BoJIHBI 1€

101 Bpoiins u pazmepsl 00J1aCTH JTOKAIH3AIUN
JBUKYIIEHCS YaCTHIIBI

102 KopnyckynspHo-BOIHOBOM Ayain3m

103 Jludpakius 3J1eKTPOHOB Ha KPUCTAIIax
Crienin(uka u3MepeHui B MUKPOMUDPE.

104 CooTHollIeHUs HEOTIPEACIEHHOCTEN
I'eiizenOepra

105 Pemenwue rpaduuecknx 3agau

106 Pemrenue pacu€tHbix 3a1au
Kontponbnas pabota mo temam: "OCHOBBI

107 CTQO", "KoprnyckynsipHO-BOITHOBOM
nyanuzm"
OnBITHI IO UCCIIEAOBAHUIO CTPOCHUS

108 aToMma. [iranerapHast MoielTb aTOMa
Pezepdopna

109 IToctynartel bopa

110 Bunei criektpoB. CriekTp ypoBHE#

OHEPIrvr aToMa BOOOpOaa




111

CrnoHTaHHOE U BBIHYXXICHHOC U3JIYUCHUC
CBETa

112

113

Jlazep

Hyxnonnas moxens siapa ['elizenoepra-
WBanenko. 3apsia 1 MacCOBOE YUCIIO Spa.
N3oTonbl. PagnoakTMBHOCTH

114

3aKoH paJiMOAaKTUBHOIO pacnaja.
CBolicTBa MOHU3UPYIOIIETO U3TyUCHHUS.
Brnusinue pagnoakTUBHOCTH Ha KUBBIE
opranu3msl. JlozumeTpus

115

DHeprusi CBSI31 HYKJIOHOB B si/Ipe.
SAnepusie cwibl. [ledekt Macce sapa.
SAnepHble peakuuu. SnepHble peakTophl.
[IpoGiemb! yrpaBisieMoro TEpMOSICPHOTO
CUHTE3a. DKOJIOTHYECKUE aCIIEKThI
pa3BUTHS AIEPHONU SHEPTETUKHU

116

117

118

MeToibl perucTpanuy U UCCIICI0BAHUS
JJIEMEHTAPHBIX YACTHII.
@yH1aMEHTAIIbHBIE B3aUMOICUCTBUS.
baproHbl, ME30HBI U JICNITOHBI.
IIpencraBnenne o CTaHIapTHONW MOJENH.
KBapk-TirrooHHast MOJIEb aAPOHOB

®dusuka 3a npenenamu CTaHnapTHON
Mozenu. TéMHas MaTtepus U TEMHas
sHeprus. EMuHCTBO Gpu3nueckoi KapTUHBI
Mupa

Oransl pa3BUTUS aCTPOHOMHUU. 3HAYCHHE
aCTPOHOMUU




119

[TpuMEeHUMOCTB 3aKOHOB (PU3UKH IS
00BSICHEHHS IPUPOABI KOCMUUYECKHIX
00BeKTOB. MeTOIbI aCTPOHOMHUYECKHX
HUCCIIEIOBAHNN

120

CoBpeMEHHBIE ONITUYECKUE TEIECKOIIBI,
paauoTENeCKOIbI, BHEaTMOC(hepHast
aCTPOHOMHUS

121

122

123

Bun 3Bé3an0ro Heb6a. Co3Besnus, spKue
3Bé3I[I)I, IIJIaHETHhI, UX BUIUMOC IBUKCHUC

Conueunas cucrema. Conuue. ConHeunas
aKTUBHOCTb. McTounuk snepruu ConHia u
3BE3]T

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH.
Juarpamma "crieKTpanabHbIN Kiacc —
CBETUMOCTB"

124

125

126

127

3BC3IH)I IJIaBHOM II0CIICI0BATECIIbHOCTU

BuyrtpenHnee ctpoeHue 3BE3 1.
CoBpeMeHHBIE PEACTABIIEHUS O
MIPOUCXOXACHNUHU U 3BoJtolnu CosHua u
3BE31. DTaIbl )KU3HHU 3BE3]

Muneunsiii Ilyte — Hama 'anakTuka.
Tunel ranaktuk. YEpHbIe ABIPHI B Apax
raJlakTUK

Bcenennas. Pacimpenue BeeneHHON.
3akon Xa06mna. Teopust bonbuioro B3psiBa.
PenukroBoe n3inydeHue

128

MacmrabHas ctpykTypa Beenennoit.
MeraranakTuka




129

Hepeménnbie mpoOiieMbl aCTPOHOMUHT

130

DU3NYECKUI TPAKTUKYM I10 TEME
"WccmemoBaHue MAarHUTHOTO ITOJIS
MMOCTOSSHHBIX MAarHUTOB' MJIH
"HccnenoBanue CBOMCTB
beppomarnerukoB" unu "MccnenoBanue
JEHUCTBUSI IOCTOSTHHOTO MarHuTa Ha paMKy
¢ TOKoM"

131

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue cuiibl Amiiepa" wiu
"N3y4yeHue 3aBUCUMOCTH CHJIbI AMIiepa OT
cuibl Toka" win "OnpeaesneHue
MarHMTHON MHIYKLMU Ha OCHOBE
u3MepeHus cuibl Amiepa”

132

@uU3NYECKU IPAKTUKYM 110 TEME
"UccenoBaHue SBICHHS
3JE€KTPOMarHUTHOW MHAYKIUU" WIH
"OnpeneneHne MHAYKIIMU BUXPEBOTO
MarHuTHOTO 10"

133

@uU3NYECKU NPAKTUKYM 110 TEME
"UccnenoBanue sSiBIEHUS CAaMOMHTYKITUN"
i "COopka MOJENN 3JIEKTPOMArHUTHOTO
reseparopa”

134

Pu3HYECKUl IPAKTUKYM 110 TEME
"U3mepenue neprojia CBOOOTHBIX
KOJIeOaHUH HUTSHOTO U TIPYKUHHOTO
MasTHHKOB"




135

@uU3NYECKU IPAKTUKYM 110 TEME
"[IpeoOpazoBaHue SHEPTUU B IPYKUHHOM
MasATHHUKE"

136

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOTO TOKa Yepes
MOCJIEIOBATEILHO COCIMHEHHBIC
KOHJICHCATOP, KaTYIIKY U PE3UCTOp" MiIn
"UccnenoBanue paboThl HCTOYHUKOB
CBETa B IIEMH MEPEMEHHOI0 ToKa"

137

@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHue napameTpoB 3ByKOBOU BOJIHBI"

138

139

du3nuecKuil MPakTUKYM 110 TeEMe
"N3mepeHue nokasaTelis IpeaoMIICHUs
crexna" wim "[lomyueHune n3o0paxxeHus B
CUCTEME U3 IIJIOCKOTO 3epKajia U JUH3bI"

du3nuecKuil MPakTUKYM 110 TeEMe
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHus OT BelecTBa (Ha mpuMepe
KUAKUX TUH3)" win "V3mepenue
(hOKYCHOTO PacCTOSTHUS pacCEUBAIOLINX
nuH3"

140

141

@uU3NYECKU NPAKTUKYM II0 TEME
"HaGmronenue aqudpakuuu,
MHTEp(QEPEHIINH U MOJISIpU3aluu cBeTa"

Pu3NYECKUl IPAKTUKYM 110 TEME
"OnpeneneHne UMITyJIbCa U SHEPTUU
PENSATUBUCTCKUX YaCTHUIL (IO
(dhoTorpadusM TPEKOB 3apsKEHHBIX
YaCTHI] B MArHUTHOM T110J1e)"




142

143

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue noctosinHou [linanka Ha
OCHOBe HccienoBanus poroaddexra” umm
"HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA
yepes CBETOAMO/ OT HampsiKeHUs "

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBaHue CieKkTpa pa3peskeHHOTO
aTOMapHOI'0 BOJOPOJA U U3MEpPEHUE
nocTostHHOW Punbepra"
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@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue paaiuoakTUBHOTO (hOHA C
HCIIOJIb30BaHUEM JIO3UMETpa' WIIn
"N3y4yenue noraouieHus: 6era-4acTuil
aJlroMuHuEM"
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@uU3NYECKU IPAKTUKYM 110 TEME
"HaOmroaenust 38E31HOr0 Heba
HEBOOPYXEHHBIM TJIa30M C
HCI0JIb30BAaHUEM KOMIBIOTEPHBIX
MPUIIOKEHUHN JIsl ONIPEAEIICHHS
MOJI0KEHUS HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IHS
CeBepHoro nosymapus 1 sipkue 3BE3/151"
unu "Habmronenus B Teneckor JIyHsl,
IJTAHET, TYMAHHOCTEMN U 3BE3IHBIX
CKoIJIeHuI"
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O06o00meHre 1 cHCTEeMaTH3alNs 3HAHUH.
Ponw ¢usuku u actpoHoMuu B
9KOHOMHYECKOH, TEXHOJIOTHUECKOH,




COILIMAJIBHOM U 3TUYECKOH cepax
JESATEIbHOCTH YelIOBEKa

147

148

O0o0011IeHrE U CHCTEMATU3aLNs 3HAHUIA.
Posb 1 MecTo (hU3MKHM ¥ aCTPOHOMHUH B
COBPEMEHHOM HAYYHOU KapTHHE MUPA

O060061eHre U cucTeMaTu3alus 3HaHUH.
Ponw dusmndaeckoii Teopun B
(bopMHpOBaHUY TIPEICTABICHUH O
¢bu3nveckoil KapTHHE MUPa, MECTO
(bu3nvecKoil KapTHHBI MUpa B 00IIEM PSTy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIPeJICTAaBICHUI O PUPOE
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O06001IeHYE ¥ CUCTEMATU3ALM 3HAHUMN 110
Teme "Kunemaruka"

O0001IeHEe ¥ cucTeEMaTU3alus 3HaHUHI 110
TteMme "Kunematuka"

151

O0001IeHre 1 cUCTEMAaTH3aUs 3HAHUH 110
teme "JluHamuka"

152

153

O0001IeHre 1 cUCTEMAaTH3aLUs 3HAHUH 110
teme "Craruka TBEpAoro tena'

O06o0011eHre U cucTeMaTu3alys 3HaHuH 10
TeMe "3aKOHBI COXPAaHEHHsI B MEXaHUKeE"
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O060011eHre U cucTeMaTu3alus 3HaHU| 110
TeMe "OCHOBBI MOJIEKYJISIPHO-
KMHETU4YeCKOU Teopun”
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O0001IeHre 1 cUcTeEMaTH3alMs 3HAHUH 110
teme "Tepmoannamuka. TemioBbie
MamnHer"




156

O000111eH1E U CUCTEMATHU3ALMs] 3HAHUN 110
Teme "ArperatHbie COCTOSHMS BEIIECTBA.
®da3oBble epexo bl
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158

159

O0o0011IeHrEe U CHCTEMATH3aLMs 3HAHUH 110
Teme "DnekTpuyeckoe mnose"

O0001IeHrEe ¥ cUCTEMATH3aIs 3HAHUN 110
teme "[loCTOsITHHBIN 3JIeKTpUYEeCKUd TOK"

O060011eHrEe ¥ cucTeMaTH3alus 3HaHUH 110
teme "Toku B pa3nuyHbIX cpeax”
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161

162

O06001IeHYE ¥ CUCTEMATHU3ALM 3HAHUMN 110
Teme "Marautaoe moie"

PesepBHrlit ypok. O600111eHNE 1
CHCTEMaTHU3allus 3HAHH 110 TeMe
"JJIeKTpOMarHuTHas UHIYKIUA"

PesepBHrlit ypok. O60011eH1Ee 1

cUCTEMaTH3allMs 3HAHUI IO TEME
"Mexannyeckue Koineoanus"
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Pesepubrit ypok. O6006111eHIE 1
cUCTeMaTH3alys 3HaHUH 110 TeMe
"DneKTpoMarHuTHbIe Kosebanus"
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PesepBHblil ypok. O6006111eHNE U
cUCTeMaTH3alys 3HaHUH 110 TeMe
"MexaHu4YecKue 1 3JeKTPOMarHUTHbIE
BOJIHBI"
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PeseprubIil ypok. O6001eHIE 1
CUCTEMAaTH3aIMsl 3HAaHHUH 110 TeMe
"OnTuka"




166

PesepBHelil ypok. O600IICHHE 1
CHCTEMaTHU3allvs 3HAHHI TI0 TeMe
"OcnoBbel CTO"
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PesepBHelit ypok. O000IICHHE 1
cHCTEeMaTHU3alus 3HaHUH 110 TeMe
"KopnyckynsipHO-BOJIHOBOM Ayain3m"

168

169

170

PesepBHbIil ypok. O6001IeHIE 1
cUcTeMAaTHU3anusI 3HaHui 1o Teme "dusuka
aroma"

PesepBHrlit ypok. O600111eHNE 1
cucTeMaTus3anus 3Hagui mo teMe "dusuka
ATOMHOTO SI/Ipa ¥ AJIEMEHTAPHBIX YacTUIl"
PesepBHrlit ypok. O60011eH1Ee 1
cHCTEMAaTH3alMs 3HAaHUI 110 TeEME
"DnemMeHThI acTpodu3uKu"

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

170

16




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOTI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

o @Owsuka, 10 xmacc/ Msxkumes [.5., ByxoBueB b.b., Corckmii H.H. mom penaxiueit
[TappenteBoit  H.A., AxnuonepHoe  obmectBo  «M3marenbctBo  «lIpocBemenue»
 @®msuka, 11 xkmacc/ Mskumes ['.JI., byxoBuer b.b., Yapyrun B.M. mon penmakiueit
ITapdentbeBoit H.A., Akiimoneproe o0miectBo «M3aarenbeTBo «IIpocBemeHuey

METOANMYECKHUE MATEPHUAJIBI U1 YYUTEJIA

» ®usnka, 10-11 kmacc/ B.®. [unos. [loypouHoe miaanupoBaHue. AKIHOHEPHOE OOIIECTBO
«3parenscTBO «[IpocBemienue»
» ®usuka. [Toypounsie pazpadorku. 10 kimace / FO. A. CaypoB.— M. : IIpocBemienne

» ®usuka. [loypounsie pa3pabotku. 11 kmnacc : 6a3oBbiit U yray6s. yposau / FO. A. CaypoB. —
M. : TIpocBeuienue

» dusnka : KOHTPOJIb 3HAHUN, YMEHUN U HaBBIKOB ydamuxcs 10—11 ki.: 6a30BbIil ¥ poduL.
ypoBHU : KH. 1751 yaureds / B. A. 3a6otun, B. H. Komuccapos. — M. : [IpocBenicuaue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBlI CETUMHTEPHET

1 http://nsportal.ru - connansHas ceTh pAOOTHUKOB 00pa30BaHHUs

2 http://markx.narod.ru/pic/ - ¢pusuka B mkoie

http://festival.1september.ru/articles/ - pectuBanp nemarorunueckux uaein « OTKPHITHII
YPOK».

http://www.fizika.ru/ - caiit s yaureneit GU3MKU U UX YYCHUKOB
http://www.physics.ru/ - maTepuais 1o pu3uKe.

Www.ege.edu.ru - napopmMaroHHsIii nopran EI'D

http://school-collection.edu.ru/ - equnas xomneknus LIOPos
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