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IHOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3MKe Ha ypOBHE CpeAHEro oO0IIero oOpazoBaHHs pa3paboTaHa Ha OCHOBE
MOJIOKEHUH U TpeOOBaHUU K pe3ysibTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTENbHON MPOTrpaMMBbL,
npeactaBieHHbix B ®I'OC COO, a Takke ¢ ydy€toM denepalibHOW pabodeil IporpamMmbl
Bocriutanust U KoHuenmmu mnpernonaBaHust yuyeOHoro mpenmera «®Pusnka» B 00pa30BaTEIbHBIX
opranuzanusix Poccuiickoit deneparuy, peatn3yonmx OCHOBHbIE 00pa30BaTeNbHbIE TPOTPAMMBI.
[IporpamMma mo ¢usmuke ompesnenser 00s3aTENbHOE MPEIMETHOE COAEpKAHHE, YCTaHABIIMBAET
PEKOMEHIYEMYIO TMOCIEA0BAaTEeIbHOCTh U3YUEHHUSI TEM U pa3ieioB y4eOHOro mpeaMmera ¢ y4eTom
MEXIIPEIMETHBIX W BHYTPUIPEIMETHBIX CBSI3€H, JOrMKH Yy4eOHOro Ipolecca, BO3PACTHBIX
ocobeHHoCTel obOyuatonuxcs. [Iporpamma no ¢usuke gaét mpeacTaBIeHUE O IENSIX, COICPIKAHUH,
oOmieil crpaterun OOYy4eHHs, BOCHUTAHHS M Pa3BUTHS OOy4yarOUIMXCS CpEACTBAMHU Y4eOHOTO
npenmMera «Pu3nka» Ha yriyOoJaéHHOM ypOBHE.
Wzyuenne kypca ¢u3MKH  yrIyONEHHOTO  YpOBHS — MO3BOJSET  peajn30BaTh  3a7add
npoeCCHOHATPHON OpHUEHTAlMK, HANpPaBJICHO Ha CO3JaHHE YCIOBUH JUIS TPOSIBICHUS CBOMX
MHTEJJIEKTYabHBIX U TBOPYECKUX CIIOCOOHOCTEH Ka)bIM OO0y4YaOUIUMCS, KOTOPbIe HEOOXOIMMbI
Ui TpOAOobKeHHs o0pa3oBaHMs B OpraHu3anusax MpodeccHoHalbHOrO 00pa3oBaHUs IO
Pa3NUYHBIM (PU3UKO-TEXHUYECKUM M WH)KEHEPHBIM CIICIUATBHOCTSM.
B mporpamme 1o Qu3mMKe onpenensrorcs MIaHupyeMble pe3ybTaThl OCBOCHUS Kypca (H3UKH Ha
ypOBHE cpeAHero oobmiero oOpa3oBaHUs: JIMYHOCTHBIE, MeETalmpeaMeTHbIe, MpeIMETHbIE (Ha
yriayOnéHHoOM ypoBHE). HaydHO-METOq0IOTHYecKOo OCHOBOM st pa3paboTku TpeOoBaHUM K
JUYHOCTHBIM, METANpeJAMETHBIM H MPEIMETHBIM pe3yjbTaTaM OOYYalOUINXCs, OCBOMBIIMX
nporpaMMmy 1o (M3MKEe Ha YpOBHE CpeaHEro o0Imero oOpa3oBaHHs Ha YIIyOJIEHHOM YpPOBHE,
SBJIIETCS. CUCTEMHO-/1€ATEeIbHOCTHBIN MOAXO/I.
[IporpamMma no pu3mke BKIIOYAET:

— IUJIaHMpYEMbIe Pe3yJIbTaThl OCBOCHUS Kypca (PU3UKU Ha YriIyOJEHHOM ypOBHE, B TOM YHCIIE

IIpEeMETHBIE PE3YNIbTAThI M0 TO1aM O0YUYEeHHUS;

— cozepkaHue yueObHoro npenmera «du3nkay 1o rojgam o0ydeHusl.
ITporpamma no (u3uke MMeeT MPUMEPHBIH XapakTep M MOXKET ObITh MCIIOJIb30BaHA YUUTEISIMU
(bU3UKH JJIS1 COCTABIICHUSI CBOMX PaOOYUX MPOTPaAMM.
[Tporpamma 1o ¢u3MKe HE CKOBBIBAET TBOPYECKYI0 WHUIMATHBY YUYUTENEH W MPEIOCTaBISET
BO3MOYKHOCTH JJIsl peasu3alliy Pa3IMUHbIX METOJUYECKUX MOJXO0/I0B K IMpenoJaBaHuio (GU3MKU Ha
yrIIyOJIEHHOM YpOBHE IPH YCIOBUU COXPAaHEHMsI 00513aTeIbHOM YacTu Coiep KaHus Kypca.
dusnka Kak Hayka O HamOosiee OOIIMX 3aKOHAX NPHUPOABI, BBICTYIas B KadecTBE y4eOHOTO
IpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CHCTEMY 3HaHHI 00 OKpYXKalolleM MHpE.
[IkonbHBIH Kypc GU3UKU — CUCTEMOOOPA3YIOIIUI /17151 €CTECTBEHHO-HAyYHBIX YUEOHBIX IPEIMETOB,
MOCKOJIbKY (PM3UYECKHE 3aKOHBI JIe)KaT B OCHOBE IPOLECCOB M SBJICHUM, M3ydaeMbIX XUMMHEH,
ounosoruei, ¢puzmveckoil reorpadueit U actpoHomueil. Mcrmonp30BaHne U aKTUBHOE NMPUMEHEHHE
(bu3NYeCKUX 3HAHUU OMpEeNeIusio XapakTep W OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUH B
cdepe PHEPreTUKU, TPAHCIOPTA, OCBOEHUSI KOCMOCA, TIOJTYYEHHUsI HOBBIX MaTepHAIOB C 33JaHHBIMU
cBoiicTBamu. M3yueHne (pu3MKU BHOCUT OCHOBHOW BKJIaJ B (POPMHPOBAHUE €CTECTBEHHO-HAYUHOU
KapTHHBI MHpa 00ydJaromerocs, B (popMUpoBaHUE YMEHHI NMPUMEHSATh HAYYHBIH METOJ TIO3HAHUS
IIPY BBITTOJIHEHUN UMH YUE€OHBIX HCCIEA0BaHUM.
B ocHOBY Kkypca (¢u3MKH Ha ypOBHE CpelHEro ooOuero oopa3oBaHus MOJIOKEH psa UaeH, KOTOpble
MO>KHO PacCMaTpUBaTh KaK MPUHIIMIIBI €r0 IIOCTPOEHUS.



Hoea uyenocmnocmu. B COOTBETCTBHMM C HEM KypC SBJISIETCS JIOTUYECKH 3aBEPIIEHHBIM, OH
COZICP)KUT MaTepuall U3 BCEX pa3lelioB (PM3MKH, BKIIOYACT KAaK BONPOCH KIACCHYECKOH, TaK U
COBPEMEHHO! (PU3UKH.

Hoen zemepanuzayuu. B coorBercTBUM ¢ HEil Marepuan Kypca (GU3HKH OOBEIUHEH BOKPYT
¢busnueckux teopuil. Benymum B kypce siBiseTcs: popMupoBaHUE MPEICTABICHUNH O CTPYKTYPHBIX
YPOBHSIX MaTe€puH, BELIECTBE U MOJIE.

Hoea cymanumapuzayuu. EE peanuszauus OpeanosaracT HUCIOJIb30BAHUE T'yMaHUTAPHOIO
MoTeHIMana GU3NYECKOW HayKu, OCMBICICHUE CBS3HM Pa3BUTHUS (PU3UKU C pa3BUTHEM OOIIECTBa, a
TaK)Xe C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU M SKOJOTMUYECKUMHU MTPOOIeMaMHU.

Hoes npuknaonoui nanpasnennocmu. Kypc ¢usukum yriryOn€HHOro ypOBHS IIpeaIioyiaract
3HAKOMCTBO C UIMPOKUM KPYIOM TEXHHUYECKHUX W TEXHOJIOTMYECKUX MPHIOKEHUH H3YYEHHBIX
Teopuid u 3akoHOB. Ilpm sTOM paccMaTpuBarOTCSI Ha YypOBHE OOLIMX MPEACTaBICHUN U
COBpEMEHHBIE TEXHUYECKUE YCTPONUCTBA, U TEXHOJIOTHH.

Hoen rxonozuzayuu peann3yercs MOCpPeICTBOM BBEJIECHUS JIEMEHTOB COAEPKAHUS, TTOCBSILIEHHBIX
9KOJIOTMUECKUM MpoOJIeMaM COBPEMEHHOCTH, KOTOpbIE CBs3aHbl C pa3BUTHUEM TEXHUKU U
TEXHOJIOTUH, a Takke OOCYXKICHHS MpoOdlIeM paluOHAIBHOTO MPUPOJONONb30BAHUS U
9KOJIOTHUECKOM 0€30MacHOCTH.

OcBoeHne copep)kaHusi MPOrpaMMbl 1O (PHU3HKE JODKHO OBITH IMOCTPOSHO Ha MPHHIUIAX
CHCTEMHO-/ICATEIIbHOCTHOTO Toaxona. s ¢usuku peanuszanus 3TUX MPUHIUIIOB Oa3HpyeTcs: Ha
UCIOJIb30BAHUU CAMOCTOSITENILHOTO OJKCIIEpUMEHTa KaK TOCTOSHHO JAeWcTByromero Qaxkropa
yuebHoro mpotuecca. st yrmy0néHHOro ypoBHS — 3TO CUCTEMa CaMOCTOSTEIBHOIO YYEHUYECKOTO
AKCIIEPUMEHTA, BKJIIOYAIOLIETO (POHTAIbHbIE YYEHHUYECKHE ONBITHI IPU H3YYEHHH HOBOIO
Marepuaia, 1abopaTopHble paboThl M paboThl mpakTukyma. [Ipu 5TOM BO3MOXKHBEI J1Ba crioco0a
peanuzanuu PU3NIECKOro MpaKkTUKymMa. B mepBoM ciayyae MpakTUKyM MPOBOIUTCS MO0 B KOHIIE
10 u 11 xmaccoB, 1160 MOCIe MEPBOTO U BTOPOTO MOJIYTOAUN B KaXKJIOM U3 3THX Ki1accoB. Bropoit
croco0 — 93TO0 HWHTerpauusi paboT MpaKTHKyMa B CHCTEMY Ja0OpaTOpHBIX padoOT, KOTOpbIE
MPOBOAATCS B Ipolecce u3ydeHus: paszaena (tembl). Ilpm sTomM moj paboramMu mpakTUKyMma
MIOHMMAETCS CaMOCTOSITENIBHOE MCCIEA0BaHNE, KOTOPOE MPOBOJUTCS IO PYKOBOJACTBY CBEPHYTOTO,
00001mEHHOr0 BuAa 6€3 MomaroBoi HHCTPYKIIUU.

B mnporpamme mno ¢usmke cuctema Y4YEHHMYECKOIO SKCIIEPUMEHTa, JabOpaTOpHbIX padboT u
MIpaKTUKyMa Ipe/cTaBieHa €IUHbIM nepeyHeM. BbIOop TeMaTuku AJis 3TUX BHUIOB YUYEHHYECKUX
MPAaKTUYECKUX PabOT OCYIIECTBISETCS y4YaCTHHKaMU OOpa30BaTeNIbHOIO Mpollecca HCXOlsd U3
0CcOOEHHOCTEH MMOYpPOYHOro IUIAHMPOBAaHUS M OCHaIleHus kabunera ¢usuku. Ilpu sTOM
o0OecrieunBaeTcs OBJAJE€HUE OOYYAIOUIMMUCS YMEHHUSIMU MPOBOJUTH NpPsSIMbIE M KOCBEHHBIE
U3MEpEHUs, MCCIE0BaHUs 3aBUCHUMOCTEH (U3NYECKUX BEJIUYMH U IIOCTAHOBKY OIIBITOB I10
IIPOBEPKE MPEIIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YAENAETCS PELICHUIO PAcUETHBIX M KAyeCTBEHHBIX 3adad. llpm stom s
pacu€THBIX 3a/ad MPUOPUTETOM SIBISIFOTCS 3aJauyd C SIBHO 3aJaHHOM W HESBHO 3a/laHHOU
(bu3nyecKkoil MoJIeNbio, O3BOJIAIONINE MPUMEHSTh U3yYEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KakK M3
OJIHOTO pazlena Kypca, TaKk M MHTErpupys IPUMEHEHHWE 3HAHMW W3 pasHbIX pasaenoB. [l
KayeCTBEHHBIX 33]a4 MPUOPUTETOM SIBIISIOTCS 3a7aHus Ha OOBsICHEHUE/Tpe/ICKa3aHne MPOTEeKaHUs
(bu3nyecKrx SBICHUNA U MPOIECCOB B OKpYXaloulel >XKu3HU, TpeOyromue BbliOOpa (u3nueckoi
MOJIETH JIJISl CUTYaIlH MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanmsiMu OI'OC COO k MaTepHallbHO-TEXHUYECKOMY O0ECIeYEeHHUI0
yyeOHOro mpormecca Kypc (u3Mku yriiyOn€HHOro ypoBHS Ha YPOBHE CpETHEro OOIIero
00pa3oBaHMs JOKEH U3Y4aThCsl B YCIOBUSAX MPEAMETHOTO KabuHeTra. B kabuHeTe hu3uku 10IKHO



OBITh HEOOXO0UMOE JTA0OpaTOPHOE O00OPYAOBAHHUE JUIsl BBHITIOJIHEHHS YKa3aHHBIX B MporpamMme Io
¢u3nKe YYCHHYECKHX OIBITOB, JIAOOPATOPHBIX paboT W paboT MpakTHKyMmMa, a Takke
JEMOHCTPAIIMOHHOE 000PYI0OBaHHE.

JleMOHCTpalMoOHHOEe 000pyoBaHUE (HOPMUPYETCS B COOTBETCTBUU C NPUHLUIIOM MHUHUMAIbHON
JOCTaTOYHOCTU U 00ecIieYnBaeT OCTAHOBKY MEPEUUCICHHBIX B IIpOrpamMMe 1o (pu3Mke KIr4eBbIX
JIEMOHCTpAMK ISl HWCCIENOBaHMS HW3YYaeMbIX SIBICHUH M TIPOLIECCOB, SMIUPUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHI.

JlaGopaTopHoe 000pymOBaHHE Ul YYEHHUYECKUX IPAKTHMYECKHX pPaboT ¢opMHpyeTcss B BHUIE
TEMaTUYeCKMX KOMIUIEKTOB U o0ecreuuBaeTcsi B pacuéTe OJHOr0 KOMIUIEKTa Ha JBYyX
oOyyaromuxcs. Temarnyeckue KOMIUIEKTHI JIaOOpaTOPHOTO OOOpYIOBaHMUSA JIOJKHBI  OBITH
MOCTPOCHBl Ha KOMILJIEKCHOM HCIOJB30BAHUM AHAJIOTOBBIX M IM(PPOBBIX MPUOOPOB, a TaKXKe
KOMIIbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LU(POBBIX J1AOOPATOPHIA.

OCHOBHBIMU LIETSIMH U3Y4€HUS PU3UKU B 0011IEM 00pa30BaHUHU SBIISIFOTCS:

— (opmupoBaHue MHTEpeca M CTPEMJICHHUS OOYUYaIOUIMXCSl K HAYYHOMY M3YYEHUIO IPUPOABI,
pa3BUTHE UX WHTEIUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

— pa3BuUTHE NPEACTAaBICHUH O HAyyHOM METOJe IMO3HaHUA U  (OpPMHUPOBAHUE
MCCIIEIOBATEILCKOTO OTHOIICHHS K OKPY)KAIOIIINM SIBIICHHSIM;

— (QopMupoBaHHE HAay4YHOIO MHUPOBO33PEHHUS Kak pe3yibTaTa HM3y4eHHUsS OCHOB CTPOEHUS
MaTepuH U GyHIAMEHTAIBHBIX 3aKOHOB (PH3HKH;

— (QopmupoBaHue yMEHUH OOBACHATH SBICHHUS C HCIOJIb30BAHHEM (PU3MUYECKUX 3HAHUNA U
HAYYHBIX JOKa3aTEeIbCTB;

— (opmupoBaHue NpeACTAaBICHUN O POIX (PU3MKH ISl PA3BUTUA JIPYTUX €CTECTBEHHBIX HayK,
TEXHUKH U TEXHOJIOTUH;

— pa3BUTHE TPEACTABICHHH O BO3MOXHBIX cepax Oynymieid npodeccnoHaabHOR
NeSITeTbHOCTH, CBSI3aHHBIX C (DM3MKOHM, MOATOTOBKA K JajbHEWIIEMYy OOYYEHHIO B STOM
HanpaBJICHUU.

JlocTikeHne 3THX Lenell oOecrieuyuBaeTcs peleHHeM CIEeIYIOLIUX 3ajad B MPOLEecce U3Y4YeHUs
Kypca GU3UKU Ha YPOBHE CPEHETO O0IIero 00pa3oBaHus:

— TpHOOpeTeHHe CUCTEMbl 3HAaHMM 00 O0OmMX (U3NYECKUX 3aKOHOMEPHOCTAX, 3aKOHaX,
TEOpHSX, BKIIOYAs MEXaHUKY, MOJEKYJSPHYIO (DH3HKY, SJEKTPOJUHAMUKY, KBAHTOBYIO
(U3UKY U 3JIEMEHTBI aCTPOPU3HKH;

— (QopmupoBaHUE yMEHHI MPUMEHSTH TEOPETHUECKUE 3HAHHS JJIsI OOBSICHEHUS (DU3NIECKUX
SIBJICHUH B IPUPOAE U /IS IPUHATHUS MPAKTUUYECKUX PEIICHUH B IOBCEAHEBHOM KHU3HH;

— OCBOGHHE CIIOCOOOB pEIICHUs] PA3IMYHBIX 3a]1ad C SBHO 33JaHHOW (U3UYECKON MOJEIbIO,
3aja4, Mo/Ipa3yMeBaIOIINX CaMOCTOATENbHOE CO3/1aHue (PU3MYECKON MOJENH, aJleKBaTHOU
YCJIOBHSM 33a4M, B TOM YHCJI€ 33]]a4 MH)KEHEPHOTO XapaKTepa;

— TOHMMaHUE (QU3MUECKUX OCHOB M TPHHLUIIOB JEHCTBUS TEXHUYECKUX YCTPOUCTB H
TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYXKAIOILYIO CPENy;

— OBJAJCHHE METOJaMHM CaMOCTOSITEILHOIO IUIAHWPOBAHUS M NPOBENEHUS (U3NYECKUX
IKCIIEPUMEHTOB, aHAM3a W HWHTEPIPETAld HMH()OPMAIUH, ONpEaeNieHUs] JOCTOBEPHOCTH
MOJTyYEHHOTO pe3yIbTara;

— CO3JaHME YCIOBHW JUISI Pa3BUTHS YMEHHH IPOEKTHO-MCCIEIOBATEIBCKOW, TBOPUYECKOH
TeSITeTbHOCTH;

— pa3BuUTHE HHTEpeca K chepam nmpodhecCuOHATBHON NeITeTbHOCTH, CBA3aHHON ¢ (PU3UKOIM.



B cootBerctBum ¢ TpeboBanmsimu PI'OC COO yriyOn€éHHBIM YPOBEHb H3y4YeHHUs YYEOHOTO
npeamera «PHU3UKa» Ha YpOBHE CPEIHEro OO0IIero oOpa3oBaHMs BHIOMpaeTcs: 0OydarolIMMUCH,
IUTAHUPYIOIIUMU ~ TPOJO/DKCHHE 00pa3oBaHUS IO  CHEHHAIBHOCTSIM  (PU3UKO-TEXHUIECKOTO
npodus.

Ha wusyuyenue ¢usuku (yriryOn€HHBIM ypOBEHb) Ha YPOBHE CpEIHEro oOIero oOpa3oBaHUs
orBoautcs 340 yacos: B 10 kiacce — 170 gacoB (5 yacoB B Henento), B 11 knacce — 170 gacos (5
4acoB B HECIIO).

[Ipemiaraemenii B mporpamme 1o (usmke nepedeHb Ta0OpaTOPHBIX M NPAKTHYECKUX PadoT
SIBIISICTCS PEKOMEHIOBaHHBIM, YYHTENb JIeiaeT BEIOOp MPOBEACHUS J1a00paTOPHBIX PadOT U OMBITOB
C Y4€TOM MHAUBHUIYAIBHBIX OCOOCHHOCTEH 00yJaronIiXCsl.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Paznen 1. HayuHblii MeTO/ O3HAHUSA NPUPOIBI.

@usznka — (¢yHIAMEHTalbHAs Hayka o mpupone. HayuHblii MeToA TMMO3HAaHMSA W METOMbI
UCCIIeIOBaHUS (PU3NICCKUX SBIICHUH.

DKCIepUMEHT U TeOpus B IIpolecce Mo3HaHus npupoibl. Habnronenue u skcnepuMeHT B (PU3UKE.
CriocoObl n3MepeHus: PU3NYeCKUX BEIMYMH (aHAJIOTOBbIE M LIU(PPOBBIE U3MEPUTENIbHbBIE TPUOOPHI,
KOMITBIOTEPHBIE TATYNKOBBIE CUCTEMBI).

[TorpemHocTu n3MepeHuit pU3nUecKuX BeIUYHH (a0COTIOTHASI U OTHOCHUTENbHAS).
MopenupoBanue (GU3NUECKUX SBICHUN W MPOLECCOB (MaTepHalibHAs TOYKa, aOCONOTHO TBEPAOE
TE€JO, WJealibHas >KUIKOCTb, WACAJIbHBIA ra3, TOUeyHbId 3apsn). ['umore3za. Ousnyeckuil 3aKkoH,
TpaHUIbl €10 MPUMEHUMOCTH. Pusznueckas Teopusi.

Pons 1 MecTo (u3nku B GOPMUPOBAHMM COBPEMEHHON HAayYHOW KapTHHBI MHPA, B MPAKTHYECKON
NEeITEIbHOCTH JIIOACH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKmuKym.

W3mepenue cuiibl TOKa M HANpsDKEHHUS B LEMU MOCTOSHHOTO TOKA MPU MOMOIIM aHAJOTOBBIX U
UG POBBIX H3MEPUTEIHHBIX TPUOOPOB.

3HakoMcTBO ¢ nudpoBoii madboparopueii mo ¢usuke. [IpuMepsl n3mepeHuss GU3NIESCKUX BEITMYNH
MIPH MIOMOIIY KOMIBIOTEPHBIX JaTYUKOB.

Pa3zpen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe JBuxkeHre. OTHOCUTEIbHOCTh MEXaHUYECKOT0 JIBHKeHUs. CucTeMa OTcuéTa.
[Ipsimas 1 oOpaTHas 3aa4u MEXaHUKH.

Panuyc-BekTOp MaTepHanbHOM TOUKH, €r0 MPOEKIIMK HA OCU CUCTEMBI KoOpauHaT. Tpaekropus.
[lepemenienune, CKOPOCTh (CpeiHsAs CKOPOCTh, MTHOBEHHAsl CKOPOCTh) U YCKOPEHHE MaTepualbHON
TOYKH, MX MPOEKIMH Ha OCH CUCTeMbl KoopauHAT. ClOXeHHe NEepeMEeUIeHUN U CII0KEeHHe
CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOPEHHOE NPSIMOJIMHENHOE JBHKEHHE. 3aBUCHUMOCTh KOOpIMHAT,
CKOPOCTH, YCKOPEHUS U MIyTH MaTepUaIbHON TOUKU OT BPEMEHU U UX TPpaPUKH.

CBoOoaHoe mageHue. YCKOpeHre cBOOOAHOTO MajieHus. [[BrkeHue Tena, OpOIeHHOTO o/l yriioM
K TOPU30HTY. 3aBUCUMOCTbh KOOPIMHAT, CKOPOCTH U YCKOPEHMSI MaTEPHAIIbHOM TOUYKH OT BPEMEHHU U
uX rpauku.

KpuBonuneiinoe nBwxkeHue. [[Br>keHME MaTepUadbHOW TOYKM MO OKPY>KHOCTH. YTjoBasg U
nuHelHas ckopocTh. llepwon m dacrora oOpamenus. lleHTpocTpemuTenbHoe (HOPMaJIBHOE),
KacaTeJIbHOE (TaHT€HI[MAIbHOE) U MOJHOE YCKOPEHHE MaTepHalbHONU TOUKH.

TexHnyeckue yCTpoilCTBA M TEXHOJIOTMYECKUE IPOLECCHI: CIIHMJIOMETP, IBHUKEHHE CHapSIOB,
LENHbIE, IIecTepEHYAThIE U PEMEHHBIE MTepeladl, CKOPOCTHBIE JTU(THI.

Hemoncmpayuu.

Mopenb cucteMbl 0OTCUETa, WILTIOCTPALINS KUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

CriocoObl uccie0BaHus IBUKEHUH.

Wnmroctpanus npeaenbHoro nepexoaa U ui3MepeHue MTHOBEHHONH CKOPOCTH.

[IpeoOpa3oBanue ABMKEHHUM C UCTIOJIH30BAHUEM MEXAHU3MOB.

[Tagenue Ten B BO3yX€ U B Pa3peXEHHOM ITPOCTPAHCTBE.

Habmtonenue nBuxeHus Tena, OpomEeHHOr o MO YII0M K TOPU30HTY U TOPU30HTAIIBHO.



HampaBnenue ckopocTy Npu ABUKEHUU IO OKPYKHOCTH.

[IpeoOpazoBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHMe MyTeH, TPACKTOPHI, CKOPOCTEH ABUKEHUSI OJJHOTO U TOTO K€ Tejla B PA3HBIX CUCTEMax
OTCY€Ta.

Yuenuueckuii sxkcnepumenm, nadbopamopuvie pabomot, npaKmuKym.

N3ydyeHne HepaBHOMEPHOTO JBHKEHUSA C LIENIbIO ONPEAEIEHUS MTHOBEHHOM CKOPOCTH.

N3mepenne ycKOpeHUs IpU HPSAMOJIMHEMHOM pPaBHOYCKOPEHHOM JBHXKCHUM 110 HAKJIOHHOW
IIJIOCKOCTH.

HccnepoBanue 3aBUCUMOCTH IyTH OT BPEMEHH PU PAaBHOYCKOPEHHOM JIBUKEHUH.

N3mepenue yckopeHusl CBOOOJHOTO TajJeHUS (PEKOMEHIOBAHO WCIOJIb30BaHUE U(POBOM
naboparopun).

W3ydyenue nBUXKEHHUS Tela, OpOIIEHHOTO TOpU3OHTANbHO. IIpoBepka THUIOTE3bI O MPSIMOMN
MIPONOPLUMOHAIBHON 3aBUCUMOCTH MEXIY AAIBHOCTHIO NOJIETA M HAYAJIBHOM CKOPOCTBIO TENA.
N3ydenue qBUKEHUS TEJA 110 OKPY>KHOCTH € MTOCTOSIHHOM 110 MOJYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TIEpHOIa 00OpaIIeHUss KOHUYECKOT0 MasgiTHUKA OT €ro MapaMeTpOB.
Tema 2. lunamuxa.

[Tepssii 3ax0H HeroToHa. MHEpmaneHble cucTteMbl oTcYETa. [IprHIIMI OTHOCUTENBHOCTH [ anmumes.
HeunepuuansHbie cuctemsl 0Tcuéra (onpeeraeHue, mpuMepsbl).

Macca tena. Cuna. [IpuHuun cyneprno3uiuuu cuil.

Bropoii 3akon HeloToHa /1711 MaTepuaibHON TOUYKH.

Tpertnii 3akoH Hpr0TOHA 1151 MaTepuagbHbIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHHS. DKBUBAJICHTHOCTh IPAaBUTALIMOHHON 1 MHEPTHON MACCHI.

Cuna TsKeCTH. 3aBUCHUMOCTb YCKOPEHHsSI CBOOOJHOTO IMAaJIEHUS OT BBICOTHI HAJ[ MOBEPXHOCTHIO
IUTAHEeTHl U OT reorpaduyeckoi MmUpOThL. J[BrkeHHE HEOECHBIX Tel M HUX CIIyTHHKOB. 3aKOHBI
Kenunepa. IlepBast kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, ABUXKYIIErocst ¢ yCKOPEHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHHS CKOJBXKEHUS U cuia TpeHus: nokos. KosdduinumeHnt
TpeHus. Cuia CONpPOTUBIIEHUS MPU JBMXKEHHM TeJla B KUJIKOCTU WIIM rase, €€ 3aBUCHUMOCTb OT
CKOPOCTU OTHOCHUTEIIBHOT'O JABUKECHUS.

HNasnenue. I'mapocrarnueckoe gasienue. Cuna Apxumena.

TexHHueckne  yCTpOMCTBA M TEXHOJIOTMYECKHE  MPOLECCHI:  MOAMIMIIHUKH, JBH)XXEHUE
HCKYCCTBEHHBIX CITYTHHKOB.

Hemoncmpayuu.

HaGmronenue aBukeHus TE B MHEPIHAIBHBIX M HEMHEPIIUATBHBIX CHCTEMax OTCUéTa.

[IpuHIUIT OTHOCUTEIBHOCTH.

Kauenne nByx HMIMHAPOB WM IIAPOB PAa3HOM MAaCChl C OJIMHAKOBBIM YCKOPEHHEM OTHOCUTEIBHO
HEMHEPLUAIBHONU CUCTEMBI OTCUETA.

CpaBHeHHE paBHOAECHCTBYIONIEH MPUIIOKEHHBIX K TEIy CHUJI C MIPOM3BEAECHUEM MAaCChl Tela Ha €ro
YCKOpPEHHE B MHEPLIMAIBHON CUCTEME OTCUETA.

PaBeHCTBO cuil, BOBHMKAIOUIUX B PE3YIBTATE B3aUMOJACHCTBHS TEN.

N3mepenne mace 1o B3anMOIEVCTBHUIO.

HesecomocTs.

Bec Tena nmpu yCKOpeHHOM MOIBEME U MTAJCHUU.

[{enTpOoOE)KHbIE MEXaHU3MBI.

CpaBHeHME CUIT TPEHUS TTOKOSI, KAYEHUS U CKOJIbKECHHUSI.

Yuenuueckuii sxkcnepumenm, nadvopamopnsie padomeot, npaKmuKym.



N3mepenne paBHOIECHCTBYIOMIEH CHJI TIPH IBIOKCHUH OpycKa MO HaKJIOHHOM TIOCKOCTH.

[TpoBepka rumoTe3sl 0 HE3aBUCUMOCTH BPEMEHHU JBMKEHHS OpycKa MO HAKIOHHOW IUIOCKOCTH Ha
3aJIaHHOE PacCTOSHUE OT €r0 MacChl.

HccnenoBanue 3aBUCUMOCTH CHJT YIIPYTOCTH, BOSHUKAIOUINX B MPYKUHE U PE3UHOBOM 00pasiie, OT
ux aepopManuu.

N3ydeHne IBUKCHHS CUCTEMBI TEJI, CBSI3aHHBIX HUTHIO, IEPEKUHYTOU Yepe3 NETKUil OJI0K.
N3mepenne ko3 uiieHTa TpeHUs 0 BEIMYUHE YTI0BOro ko3 duiuenta 3aBucuMoct Fo,(N).
HccnenoBanune ABMKEeHUS OpycKa IO HAKJIOHHON IUIOCKOCTH C TEPEMEHHBIM KO3(PQPHUIIEHTOM
TpPEHUS.

N3yuenue aBuxkeHUs rpy3a Ha BaJly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomtotHo TBEpAoe Teno. [loctynarensHoe u BpalmaTeslbHOE IBUKEHUE TBEPAOro Tesna. MOMEHT
CWJIBl OTHOCUTENBHO ocH BpaumieHus. [lineuo cuibl. CiokeHHE CHII, TMPUIIOKEHHBIX K TBEPAOMY
teny. LlenTp TsxecTu Tena.

VYcnoBus paBHOBECHS TBEPIOTO TEJIA.

YcToliunBoe, HEeYyCTOUNBOE, O€3pa3ITMYHOE PAaBHOBECHE.

TexHuueckue yCTpPOWCTBA M TEXHOJOTMYECKHUE MPOLIECCHl: KPOHIUTEWH, CTPOUTENbHBIM KpaH,
peméTyarbie KOHCTPYKITUH.

Hemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue ycioBuil paBHOBECHS TBEPIOTO TeJla, UMEIOIIETO OCh BPALLICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUET CUIT YIIPYTOCTH.

N3yuenue ycTOWYMBOCTH TBEPAOTO TEJA, UMEIOLLIETO IJIOIIA (b OIIOPHI.

Tema 4. 3akonvl coxpanenusn ¢ MexaHuxe.

NmMmynsc MarepuanbHOM TOYKH, CHCTEMBl MaTepuaibHbIX Touek. LleHTp ™acc cucTtemsl
MarepuaibHbIX TOueK. Teopema o JBUKEHUH LIEHTpa Macc.

NMiynbc cuiibl 1 ”3BMEHEHUE UMITYJIbCA TeNa.

3aKOH COXpaHEHMs UMITYJIbCA.

PeaktnBHOE NBHXKEHUE.

MomeHT uMIynbca mMaTepualibHOW TOYKHU. IIpencraBiieHne O COXpaHEHMH MOMEHTa UMIYJIbCa B
LEHTPAIbHBIX MOJISX.

PabGoTta cunmbl Ha MajoM W Ha KOHEUYHOM MepemMenieHuu. ['paduueckoe mpencraBieHue pabOThI
CHJIBI.

MOUIHOCTH CHIIBL.

Kunetnyeckas sHeprusi MarepuainbHOM TO4Ykd. Teopema 00 M3MEHEHMHM KWHETHYECKOW SHEPTUu
MaTepHaIbHON TOYKH.

[ToTennmanpHbie U HeMOTeHIMANbHBIE cuibl. [loTeHnnansHas sHeprus. [loTeHManpHas YHEPTUS
yrnpyro nedopMUPOBaHHON TMpyxkuHBL. [loTeHIManbHas DJHEpPrus Tela B OJHOPOTHOM
rpaBUTaliMOHHOM mnoje. IloTeHumanbHas sHEprus Tejla B TPaBUTALMOHHOM IOJIE OAHOPOJHOIO
mapa (BHYTpH M BHE I1apa). Bropast kocMudeckasi CKopocThb. TpeTbst KocMHYecKasi CKOPOCTbh.

CBs13b pabOTHI HEMOTEHITMAIBHBIX CHJI C U3MEHEHHEM MEXAaHHUYECKOW IHEPTUU CHCTEMBI Tell. 3aKOH
COXpaHEHUs MEXaHUYECKON YHEPTHUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.



VYpaBHenue bepHymnum s WAEATbHOM JKMIKOCTH KakK CIEACTBHE 3aKOHA COXPAHEHUSA
MEXaHUYECKOW SHEPTUH.

TexHudeckue yCTpOWCTBA M TEXHOJOTMUYECKHE IPOLIECCHI: IBUKEHUE PAKET, BOJOMET, KOIEp,
MPYXUHHBIA TUCTOJET, TUPOCKOI, (PUTYpPHOE KaTaHUE Ha KOHbKAX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktrBHOE NBHXKEHUE.

N3mepenne MOIHOCTH CUIIBI.

W3meHeHue sHepruu Teja Mpu COBEPILIEHUN PaOOTHI.

B3anMHble peBpallleHUs] KUHETUYECKON U ITOTCHIIUAJIbHOW SHEPIUM NPU IEHCTBUM HA TEJIO CHUJIBI
TSYKECTH U CUJIBI YIIPYTOCTH.

CoxpaHeHue sHepruu npu cBOOOAHOM HaICHUH.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, npaKmuKym.

N3mepenne ummyibca Tesa o TOpMO3HOMY ITyTH.

N3mepenue cuipl TATH, CKOPOCTU MOJENH AIEKTPOMOOMIISI U MOILIHOCTH CUJIBI TATH.

CpaBHEHHME U3MEHEHHUS UIMITYJIbCA TEJIa C UMITYJIbCOM CHIIBIL.

HccnenoBanue coxpaHeHus: UMITYJIbCa PU YIPYTOM B3aUMOJEHCTBUH.

N3mepenne KNHETHYECKON SHEPTHUH TeJla 110 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHMSI TIOTEHIIMAIbHOM HEPTrUU NPY>KUHBI C pabOTON CUIIBI TPEHUS.

Omnpenenenre padOThI CHIIBI TPEHUS MPU JABMKEHUU Tella 0 HAKJIOHHOM MIIOCKOCTH.

Paspnen 3. MosekyasipHasi pu3uKa 1 TePMOAHUHAMMKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUull.

OcHOBHBIE MOJOXKEHUST MoJieKyJsipHO-kKuHeTndeckor Teopuu (MKT), ux ombiTHOe 000OCHOBaHHME.
Huddys3us. bpoyHoBckoe aBmkeHHe. XapakTep JIBIKEHUS U B3aUMOJICHCTBUS YaCTHII BEIIECTBA.
Mopenu cTpoeHus ra3oB, JKUIKOCTeH U TBEPIBIX Tel U OOBSICHEHHE CBOMCTB BEUIECTBA HA OCHOBE
aTUX Mozenei. Macca u pasmepsl Mosiekyn (atomoB). KommuectBo BemiectBa. [locrosiHHas
ABorajipo.

TennoBoe paBHOBecue. TemnepaTypa u criocoOsl e€ n3mepenus. Lllkana Temnepatyp Llenbcus.
Mopenb uI€adbHOTO Ta3a B MOJIEKYJIAPHO-KMHETHUYECKOW TEOPHM: YaCTULIBl Ta3a JABUKYTCS
XA0THYECKH U HE B3aUMOJECHCTBYIOT APYT C IPYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona. AOconroTHas Temieparypa (IIKaiza
temneparyp KenbBuna). 3akoH JlampTona. M3ompoliecchl B UACANBHOM Ta3e C MOCTOSHHBIM
KOJIMYECTBOM BellecTBa. ['paduueckoe NpeACTaBICHHE W30MPOLECCOB: H30TepMa, H30X0pa,
nzo0bapa.

CBsi3b MEXIy JaBJIC€HHUEM U CpelHEed KUHETHYECKON SHeprueil MOCTYNaTelbHOIO TEIJIOBOI0
JBUKEHHSI MOJIEKYN UAEATBbHOTO Tra3a (OCHOBHOE YpaBHEHHE MOJEKYISPHO-KMHETHYECKON TeopHuu
HJICaTbHOTO Ta3a).

CBsi3p aOCOJIIOTHOW TEeMIEpaTypbl TEPMOIMHAMUYECKONW CHCTEMBI CO CpeIHEH KWHETHYECKOU
SHEPTHeN MOCTYNaTeIbHOrO TEIIOBOTO ABMKEHUS €€ YacTHLL.

TexHuueckue yCTpOWCTBA M TEXHOJOTHYECKUE IPOLIECCH: TEPMOMETp, OapoMmeTp, IMosyueHHue
HaHOMaTepHaJOB.

Hemoncmpayuu.

Monenu 1BUKEHUS 4aCTHUI] BEIIECTBA.

Mozens 6pOyHOBCKOTO JIBHXKEHUS.

Buneoponuk ¢ 3anMchio peaqbHOro OpOyHOBCKOTO JBH)KEHUSI.

Huddysus xunkocreil.



Mogaens onbita LlTepHa.

[IpuTsxeHne MOJIEKYIL.

Mopenu KpUCTAIUIMYECKUX PEIETOK.

Habmonienue u uccnenoBanue U30MpoIECCOB.

Yuenuueckuii sxkcnepumenm, nadbopamopuvie pabomot, npaKmuKym.

HccnenoBanue nporecca yCTaHOBICHHS! TEIIIOBOTO PaBHOBECHUS IIPU TEINIOOOMEHE MEXIy ropsiueit
Y XOJIOZHOHU BOJOM.

W3ydeHnne n3oTepMUUYECcKOro mnpoiecca (peKOMeHI0BaHO UCIOIb30BaHue U(PpoBoii 1aboparopun).
N3yueHune n30XopHOro mnpoiecca.

W3yuenne n3o6apHOro mpouecca.

IIpoBepka ypaBHEHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennosvie mawiunol.

Tepmonunamuueckas (TJl) cucrema. 3amaHWe BHEMIHUX YCJIOBHH JUIsI TEPMOJIMHAMHYECKOU
cucreMbl. BHemHue U BHyTpeHHUE napaMmerpsl. [lapameTpsl TepMOAMHAMHUYECKON CHUCTEMBI Kak
CpEIHUE 3HAYECHUS BEJIUYHH, ONHUCHIBAIOUINX €€ COCTOSIHME Ha MUKPOCKOIINYECKOM YPOBHE.
HyneBoe nauano repmoguHaMuku. CaMOnpon3BOJIbHAS PEIAKCALUsl TEPMOJAMHAMUYECKON CUCTEMBI
K TEILUIOBOMY PAaBHOBECHIO.

Mogaenp uaeanbHOro raza B TEPMOAMHAMHUKE — CHCTEMAa YPAaBHEHHMU: ypaBHEHHE MeHpaeneeBa—
Kiraneiipona v BbIpakeHue i BHYTPEHHEH SHEPrUU. Y CIOBHsS NPUMEHHUMOCTH ITOW MOJCIIH:
HU3Kasg KOHILIEHTpPAlMsl YacTULl, BBICOKHME TeMIlepaTypbl. BelpaxkeHue uisi BHYTPEHHEW SHEpPIrUU
OJIHOATOMHOT'0 MJIC€AJIbHOT'O ra3a.

KBa3ucratnueckue u HECTaTUYECKUE MPOLIECCHI.

DnemeHtapHas paboTa B TepMOAWMHAMHKE. Bbrumcienue paboTel mo rpaduky mpormecca Ha pV-
IUarpaMme.

Tennonepenaua kak cnocod M3MEHEHUs BHYTPEHHEH SHEPruu TEPMOAMHAMHUYECKOM CHCTEMBbI 0e3
coBepuieHUs padboThl. KOHBEK1IMSI, TEIIONPOBOAHOCTb, U3JIyUYEHUE.

KonnuectBo TemnoThl. TemnoéMKocTh Tena. YieiabHash W MOJSpHas TEIIOEMKOCTH BEIIECTBA.
YpaBHenue Maiiepa. YenbHas TEmoTa CropaHusl TOIUIMBA. Pacyér koymuecTBa TEIUIOTHI IPU
terutonepenayve. [lonstre o6 annadbaTHOM mporecce.

[lepBbiii 3akOH TepMoAMHAMUKU. BHyTpeHHss sHeprus. KonnuecTBo TemnoTsl U paboTa Kak Mepbl
W3MEHEHHUs BHYTPEHHEHN 3HEPTUH TEPMOAMHAMUYECKON CUCTEMBI.

Bropoii 3akOH TEpMOJMHAMUKH [UIsl PAaBHOBECHBIX IPOLIECCOB: YEpPE3 3aJlaHHOE PaBHOBECHOE
COCTOSIHME TEPMOJAMHAMHUYECKON CHUCTEMBl MPOXOAUT EIWHCTBEHHas aauabata. AOcCoIOTHas
TeMIeparypa.

Btopoii 3aKk0oH TepMOJMHAMUKHU ISl HEPAaBHOBECHBIX IPOLIECCOB: HEBO3MOXKHO NEPENaTh TEIIOTY
oT Oojee XoJofHOrO Teda K Oojee HarperoMy 6e3 kommeHcanuu (Knaysuyc). HeoGpatumocth
IIPUPOJHBIX ITPOLIECCOB.

[Tpunine! geiictBus TenmnoBbix mamuH. KIT/I.

MakcumansHoe 3Hauenue KII1JI. [{ukn Kapno.

DKOJIOTMYECKUE AaCHEeKThl UCIOJIb30BAaHUS TEIJIOBBIX JBUraTeneil. TemnoBoe 3arpsi3HEHHE
OKpY>Karolleu Cpeibl.

TexHuueckue YCTpONCTBA U TEXHOJIOTUYECKHE MPOLECCHl: XOJOMWIbHHUK, KOHAMIIMOHED,
IU3elIbHBIA M KapOIOpaTOpHBIM JABUraTeNy, mapoBas TypOHWHA, TIONyYE€HHE CBEPXHU3KHUX
TEeMIIepaTyp, YTHIH3ALUs «TEIIOBBIX» OTXO0JIOB C UCIIOJIb30BAHUEM TEILJIOBOTO HACOCA, YTHUIIM3ALIUS
OMOOPraHMYECKOT0 TOIIJIMBA JIJIS1 BRIPAOOTKH «TETLIOBOWY M AJIEKTPOIHEPTHH.

Hemoncmpayuu.



W3meHneHue TemnepaTypsl IpU ainadaTHueCcKOM pacIIMpPEHUH.

Bo3nymHoe orauso.

CpaBHeHHE YIENbHBIX TEIUIOEMKOCTEH BEIIECTB.

CriocoObl M3MEHEHUST BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHoro mporecca.

KommnbrorepHbie MOIeH TETUIOBBIX JIBUTATENCH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3Mepenne yienbHOU TeMIOEMKOCTH.

HccnepoBanue npouecca OCTbIBAaHUS BELIECTBA.

HccnenoBanue aanabaTHOro mporecca.

N3yuenue B3aMMOCBSI3U PHEPTUUA MEKMOJICKYISIPHOTO B3aWMOJCHCTBUS U TEMIEPATYPhl KUTICHUS
JKUIKOCTEH.

Tema 3. Acpezcamnuie cocmosanusn eeuyecmea. Dazoswvie nepexoowl.

[TapooOpazoBanue u kKoHJeHcanus. VicnapeHue u KutieHue. Y JelibHas TEIUIoTa mapooopa3oBaHusl.
Haceimiennsie 1 HeHachllleHHbIE Mapbl. KauecTBeHHass 3aBUCUMOCTHh IUIOTHOCTH W JIaBJICHUS
HACBILIEHHOTO TMapa OT TEeMIEepaTypbl, WX HE3aBUCUMOCTh OT O0O0BEMa HACHIIIEHHOTO TMapa.
3aBUCHUMOCTb TEMIIEPATYpPbl KUTIEHUSI OT JaBJICHUS B KUIAKOCTH.

BrnaxuHocTs Bo3ayxa. AGCOIIOTHAS M OTHOCUTENIbHASI BIIAXKHOCTb.

Teépmoe Ttemo. Kpucrammudeckue u amopdHbIe Tena. AHHU30TPOIUS CBOWCTB KPHUCTAJLIOB.
[1naBnenue u KpuctaumM3anus. Y aelnbHas TerioTa miasienus. CyonuMmanus.

Hedopmaruu TBEpIoro Tena. Pactsokenue u cxxatue. Casur. Moayns FOura. Ilpexen ympyrux
nedopmariuii.

TeroBoe pacmupeHue >KUIKOCTEH H TBEPABIX Tel, OObEMHOE M JMHEHHOE paCIIMpPEHHE.
AHTapMOHU3M TEIUIOBBIX KOJeOaHUI YacTHI] BEIIEeCTBA KaK MPUYMHA TEIUIOBOTO PACIIMPEHUs Tell
(Ha KQaUECTBEHHOM YpPOBHE).

[IpeoOpazoBanme YHEPTUH B (Pa30BBIX MEPEXOIax.

VYpaBHeHuUE TEIJIOBOTO OaaHca.

[ToBepxHOCTHOE HaTsKeHHE. KOdpPUIMEHT TOBEpXHOCTHOTO HaTshKeHUs. KanwnspHble sSBICHHUS.
JlaBieHue o1 UCKPUBIIEHHON ITOBEPXHOCTBIO )kuaKocTU. PopMmyia Jlamnaca.

TexHUYECKHE YCTPONCTBA M TEXHOJIOTMUYECKHE MPOLIECCHI: KHUAKWE KPUCTAJUIBI, COBPEMEHHBIC
MaTepHuabl.

Hemoncmpayuu.

TenoBoe paciupeHue.

CBoiicTBa HACHIIIEHHBIX MTAPOB.

Kunenne. Kunenue npu mnoHW>KEHHOM JaBJICHUH.

N3mepenne cuiibl HOBEPXHOCTHOTO HATSAKEHUSI.

OMnBITHI ¢ MBUIBHBIMHU TJIEHKAMH.

CmauuBanue.

Kanumnsapusie sBieHmus.

Mopenu HEHbIOTOHOBCKOM KMIKOCTH.

CriocoObl U3MepEeHUs BIAKHOCTH.

UccnenoBanue HarpeBaHus U TUIABJICHUS] KPUCTAILUTUYECKOTO BEIIIECTBA.

Bunsr nedopmanmii.

Habmonenue manbix aedopmanuii.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padbomul, npaKkmuxym.

N3yueHne 3aKkOHOMEPHOCTEN UCITAPEHUS KUIKOCTEH.



N3Mepenne yienbHON TEIUIOTHI TIJIaBJICHHS JIbJA.

N3yuyeHue CBOMCTB HACBHIICHHBIX I1aPOB.

N3mepenue abCOMOTHON BIXKHOCTH BO3/yXa M OI[EHKA MACChl TApOB B IOMEIIICHUH.

N3mepenue ko3 uirieHTa moBepXHOCTHOTO HATSYKEHUSI.

N3amepenne moayns FOnra.

HccnenoBanue 3aBUCUMOCTH AeopMaIiiiy pe3MHOBOTO 00pasiia OT MPHIOKEHHON K HEMY CHUIBI.
Pasnen 4. DaekTpoanHaMuka.

Tema 1. Dnexmpuueckoe noe.

DnekTpu3anus Tea U €€ MPOSIBICHUA. DIIEKTPUUECKUH 3apsan. [[Ba BuIa 3JIEKTPUUYECKUX 3apsi/iOB.
[IpoBOAHMKY, IUANEKTPUKH U TOJYNPOBOJHUKU. DJIEMEHTApHBIA 3JIEKTPUYECKUH 3aps]. 3akoH
COXpaHEHUs IEKTPUIECKOr0 3apsia.

B3aumoneiictue 3apsanoB. Toueunsie 3apsaabl. 3akoH KyioHa.

Onekrpryeckoe nose. Ero qeiicTBre Ha 3lIeKTpUYECKUe 3apsibl.

Hanpspok€HHocTh anekTpuueckoro nosst. [IpoOHslit 3apsaa. JInHuu HanpspkEHHOCTH 3JIEKTPUUECKOTO
noJiss. OAHOPOHOE AIIEKTPUUYECKOE TTOJIE.

[loTeHUManbHOCTh  AIEKTPOCTATUYECKOIO0 MOJsA. Pa3HOCTh NOTEHIHAIOB U HANpsHKEHHE.
[loTeHuumanpHas 3Heprus 3apsga B JIEKTpOCTaTUYECKOM moje. [loTeHuuan 31eKTpocTaTuuecKoro
nosisi. CBsI3b HANPSKEHHOCTH TIOJISI M Pa3HOCTU TOTEHIIMAJIOB JIJIS 3JIEKTPOCTATUYECKOTO MOJs (Kak
OJIHOPOJ/IHOTO, TAK U HEOJTHOPOJHOIO).

[IpuHUMI Cyneprno3uiuu 3JIeKTPUUECKUX MOJEH.

[Tone Toueunoro 3apsiga. [lone paBHomepHO 3apsikeHHON cdepsl. [lone paBHOMEPHO 3apsHKEHHOTO
nmo o0bémy mrapa. Ilone paBHOMEpHO 3apsHKCHHOH OECKOHEYHOW IIOCKOCTH. KapTwHbI TUHUI
HaNpsHKEHHOCTU ATUX MOJIEN M DKBUITOTEHIIMAIBHBIX IIOBEPXHOCTEM.

[IpoBOIHUMKY B 3NEKTPOCTATUUECKOM I10JIE. Y CJIOBUE PABHOBECUS 3apsJI0B.

JIMAIEKTPUKHU B 3JIEKTPOCTATUUECKOM Modie. [uanekTpuueckas IpOHUIIAEMOCTh BEILIECTBA.
Kongencarop. D1eKTpoEMKOCTh KOHIEHCATOPa. DIIEKTPOEMKOCTD IJIIOCKOI0 KOH/IEHCATOpa.
[TapamtensHOE coeqnHEeHHE KOHIeHCcaTopoB. [locnenoBarenbHOe COETMHEHNE KOHIEHCATOPOB.
DHeprus 3apsyKEHHOI0 KOHJIEHCATOPA.

JIBr>KeHWE 3apsKEHHOM YaCTHULIBI B OJJHOPOJHOM JJIEKTPUUYECKOM I10JIE.

TexHHUecKne YCTPOMCTBA M  TEXHOJOTMYECKUE TMPOUECCHI:  AJIEKTPOCKOI, AJIEKTPOMETP,
ANIEKTPOCTATUYECKAs 3alUTa, 3a3€MJICHHE AJIEKTPONpUOOpPOB, KOHJEHCATOPhI, reHepaTop Ban ne
I'paada.

Hemoncmpayuu.

Y CTpOUCTBO U MPUHIUIT ACUCTBUS AIEKTPOMETPA.

DNEeKTPpUYECKOe T0JIE 3apsSKEHHBIX IIIAPUKOB.

DNeKTpruYecKoe MoJie ABYX 3apsKEHHBIX TUIACTHH.

Monens anekTpocTaTuueckoro reueparopa (Ban ne I'paada).

[IpoBOTHUKY B ANEKTPUYECKOM IIOJIE.

DJIEKTpOCTaTUYECKAs 3allUTa.

YCTpolCTBO U IEMCTBUE KOHAEHCATOPA ITOCTOSSHHOM U IIEPEMEHHON EMKOCTH.

3aBUCHUMOCTD JIEKTPOEMKOCTH TIOCKOTO KOHAEHCATOpa OT IUIOIIA/IA TUIACTUH, PACCTOSHUSI MEXKITY
HHUMU U JUAJIEKTPUYECKON TPOHUIIAEMOCTH.

DHEPrusi JIEKTPUUYECKOro MOJIS 3apSIKEHHOTO KOHIEHCATOpA.

3apsiika U pa3psiika KOHAeHcaTopa 4epe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padbomul, npaKkmuxym.

OreHKa CHJI B3aUMOICHCTBUS 3apsKCHHBIX TEJT.



HaGmionenne mpeBpallleHuss JHEPrUM 3apsSHKEHHOTO KOHAEGHCATOpa B DJHEPIHI0 H3JIyYeHUs
CBETOUO/I.

N3ydeHue npoTekaHus ToKa B LIETIH, COJEpIKaIled KOHIEHCAaTOoP.

Pacnipenienienrie  pa3HOCTH MOTEHIUAIOB (HANpsOKEHUS) MPU  IOCIEIOBATEIBLHOM COEIMHEHUU
KOH/JIEHCAaTOPOB.

HccnenoBanue paspsaa KOHAEHCATOPA YEPE3 PE3UCTOP.

Tema 2. [locmosannwlit IneKmpuyecKuil mokx.

Cuia Toka. ITocTossHHBIN TOK.

VYcnoBus CcyliecTBOBaHUS OCTOSHHOTO 3JIEKTpUUYecKoro Toka. Mecrounnku toka. Hanpsokenue U u
SACE.

3axon OMa 1J1 yyacTKa LEenu.

DIEeKTpUYECKOe CONPOTUBIICEHUE. 3aBUCUMOCTh COIPOTUBJIEHUS OJHOPOJHOIO IMPOBOJAHHUKA OT €ro
JUIMHBI U TUIOIAH TIOTIEPEYHOr0 CEUECHHUS. Y IETIbHOE COITPOTUBIICHUE BEIIECTBA.
IlocnenoBarenbHOe,  NapajuleIbHOE,  CMEIIAHHOE  COEAMHEHHE  IPOBOJHMKOB.  Pacuér
pa3BeTBIEHHBIX eKTpuueckux 1eneul. [Ipasmia Kupxroda.

PaGora anekrpuyeckoro Toka. 3akoH J[xoymns—Jlenna.

MOMHOCTD 3IEKTPUYECKOTO TOKA. TerioBas MOLIHOCTb, BbIIEIsI€EMast Ha PE3UCTOPE.

OJIC u BHyYTpEeHHEe CONpPOTUBJICHME HCTOYHMKA TOKa. 3akoH Owma a1 HOJHOW (3aMKHYTOH)
AJIEKTPUYECKOM e, MOIHOCTh UCTOYHUKA TOKa. KOpoTKOEe 3aMbIKaHKE.

Konnencarop B ienu mocTOSIHHOTO TOKa.

TexHuueckue yCTpONCTBA M TEXHOJOIMYECKHME IPOLIECCHl: aMIIEpMETP, BOJIBTMETP, PEOCTAT,
CUETYMK JIEKTPUUECKON IHEPIHUH.

Hemoncmpayuu.

N3mepenue cuiibl TOKa U HAPsHKEHMS.

HccnepoBanue 3aBUCUMOCTU CUJIbI TOKA OT HAIPsDKEHUS U1 PE3UCTOPA, JIaMIlbl HAaKaJIMBaHUS U
CBETOUO/IA.

3aBUCHMOCTbH COMPOTHUBIICHHS MUJIUHAPUUECKUX MPOBOAHUKOB OT JIMHBI, IIOIIAINA TTOTIEPEYHOTO
CEYEeHMS U MaTepHaa.

HccnegoBanue 3aBUCMMOCTH CHJIBI TOKA OT COIPOTUBIIEHUS MTPU TOCTOSTHHOM HaIPSIKEHUU.
[Ipsimoe wu3mepenue OJIC. KopoTkoe 3amblkaHME TallbBaHMUECKOTO JJIEMEHTa M OLIEHKa
BHYTPEHHETO CONPOTUBIICHUS.

CrniocoObl coeTMHeHNs: ICTOUHUKOB Toka, DJ[C Garapeii.

HccnepoBanue pa3HOCTH MOTEHLIUATIOB MEXAY MOJIIOCAMU UCTOYHHMKA TOKA OT CUJIBI TOKA B LIETIH.
Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym.

HccnenoBanue cMeIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenune yaeapHOro COpoTUBIEHHS IPOBOHUKOB.

HccnepoBanue 3aBUCUMOCTH CUJIbI TOKA OT HAIIPSDKEHUS AJI JJaMITbl HAKaJIUBaHUS.

YBenuueHue mpeena u3MepeHus amrnepMmerpa (BOJIbTMETPA).

Nsmepenne 3/IC 1 BHYTpEHHETO CONPOTUBIICHHS] ICTOYHUKA TOKA.

UccnepoBanue 3aBucumoctd OJC ralbBaHMYECKOTO 3J€MEHTa OT BPEMEHU IPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXKAY MOJIOCAMU UCTOYHHUKA TOKA OT CHUJIBI TOKA B IIETIH.
HccnenoBanue 3aBUCUMOCTH MOJIE3HOIN MOITHOCTH UCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku ¢ paznuunwvix cpeoax.

DneKTpruyeckas MPOBOJUMOCTh PA3JIMUHBIX BEUIECTB. JIEKTPOHHAS MPOBOJMMOCTH TBEPIBIX
METAJIJIOB. 3aBUCUMOCTD CONPOTHUBIICHUSI METAJIJIOB OT TeMIiepatrypbl. CBEpXIpPOBOIUMOCTb.



DJIEKTPUYECKUH TOK B BaKyyMe. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBonuuku. CoOCTBEHHAs M MPUMECHas MPOBOJAUMOCTD MOJIYIPOBOIHUKOB. CBOMCTBa p—N-
nepexoa. [lomynpoBoJHUKOBBIE TPHOOPEI.

ONEKTPUYECKUN TOK B JJIEKTPOJIMTAX. DJIEKTPOIUTHYECKAs AMCCOLUALMS. DJIEKTPOIU3. 3aKOHbI
Dapazest U1l 2IEKTPOIU3a.

OnexTpuueckuid Tok B razax. CaMOCTOSTENIbHBIN U HECAMOCTOSITENbHBIN pa3psl. PasnuuHbie TUIBI
CaMOCTOATENILHOIO paspsnaa. Monnus. [1nazma.

TexHnyeckue ycTpoHCTBAa M IPAKTUYECKOE IPUMEHEHHUE: ra3opaspsIHble JamIlbl, 3JIEKTPOHHO-
aydeBas TpyOKa, IOJYNPOBOJAHUKOBBIE NPHOOPBI: IHOJ, TPAaH3UCTOP, (OTOIUOI, CBETOAMOJ,
rajJbBaHuKa, paQUHUPOBAaHUE ME/IH, BBIIIABKA ATIOMUHHS, YJIEKTPOHHAS MUKPOCKOTIHS.
Jemoncmpayuu.

3aBUCUMOCTB COIIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE 3JIEKTPOIUTOB.

3axoHbl 35ekTpoauza Dapazest.

HckpoBoii pa3psag U IpOBOAMMOCTb BO3AyXa.

CpaBHEHHE IPOBOIMMOCTH METAIIJIOB U MOJYIIPOBOJIHUKOB.

ORHOCTOPOHHSIS MPOBOJUMOCTD AUOJA.

Yuenuueckuit sxcnepumenm, nabopamopuvie padomoi, nPAKMUKYM.

Haburotenue amekTposusa.

N3mepenue 3apsiia OTHOBAJIEHTHOI'O MOHA.

HccnenoBanue 3aBUCMMOCTH CONIPOTUBIIEHUS] TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JUOJA.

Pu3nyecKUuil NPAKTHKYM.

CrnocoObl  u3MepeHus: (U3MYECKUX BEIMYMH C MCIOJIb30BAaHHEM AHAJOTOBBIX U LU(PPOBBIX
U3MEPUTENIbHBIX NPUOOPOB M  KOMIIBIOTEPHBIX  JIATYMKOBBIX CHCTEM. AOCOJIIOTHBIE U
OTHOCHUTEIIbHBIC TIOTPEIIHOCTH U3MepeHui pusndecknx BenuunH. OLeHKa TPaHuIl TOTPEIIHOCTEH.
[IpoBeneHre KOCBEHHBIX W3MEPEHUH, WCCIEIOBAHUNA 3aBUCUMOCTEH (PU3MUECKUX BEJIUYHH,
IIPOBEpKa NPEAJIOKEHHBIX THUIOTE3 (BHIOOP M3 paboT, ONMUCAHHBIX B TEMAaTHYECKHUX pasjerax
«Y4eHNYeCKUH IKCIIEPUMEHT, 1TaO0paTOpHBIE pabOTHI, TPAKTHUKYM).

Me:xnpeamerHble CBSI3HU.

N3ydyenne kypca ¢usuku yriayonéHHoro ypoBHS B 10 Kkjacce OCYIIECTBISIETCS C  y4ETOM
COJIep KaTeJIbHBIX MEXIIPEIMETHBIX CBs3€H ¢ KypcaMHu MaTeMaTHKH, OMOJIOTHH, XUMHHU, reorpapuu
Y TEXHOJIOTHH.

Mescnpeomemnvie nonamus, C6A3aHHblE C USYUEHUEM MEMOO0E HAYUHO20 NOZHAHUA: SBIICHNUE,
Hay4HbId (DakT, THMoOTe3a, (u3MUecKas BEIUYWHA, 3aKOH, TEOpHs, HAOIIOJCHHE, DKCIEPUMEHT,
MOJICJIMPOBAaHUE, MOJIENIb, H3MEPEHHUE, IOTPEIIHOCTH H3MEpPEeHHH, H3MEepUTENIbHbIE MPUOOPHI,
udpoBas 1adbopaTopHsl.

Mamemamuka: peuieHre cucteMbl ypaBHeHui. Jlunelinas Qynkuus, mapaOousa, runep6osna, ux
rpaduku u cBoicTBa. TpuroHoMmerpuueckue (QYHKIMH: CHHYC, KOCHHYC, TaHT€HC, KOTaHTEHC,
OCHOBHOE€ TPUTOHOMETPHUYECKOE TOXKAECTBO. BEKTOppl M WX IPOEKIMH HA OCH KOOPAMHAT,
CJI0)KEHHE BEKTOPOB.

Buonozua: mexannueckoe IBUKEHHE B KUBOU mpupone, muddysus, ocMoc, TeI000MeH >KUBbIX
OpPraHM3MOB, TEIJIOBOE 3arps3HEHHE OKPYXKAIOWIEH Cpeapl, YTWIH3alus OHOOPraHMYECKOIo
TOIJIMBA Uil BBIPAOOTKH «TEIJIOBOM» M DIEKTPOIHEPIUH, MOBEPXHOCTHOE HATSIKEHHE U
KalWJUISIPHBIE SIBJIEHUS B IPUPOJIE, DIEKTPUUECKUE SIBJICHUS B )KUBOM IPUPOJE.



Xumus: TACKPETHOE CTPOEHUE BEILECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEILIECTBA, MOJISIpHAS
Macca, IOJIy4eHHE HAHOMATepHUaloB, TEIJIOBBIE CBOMCTBA TBEPABIX TEN, XUIAKOCTEH M Ta3oB,
KUJKAE KPUCTAILIBL, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOJUTHUYECKAs JIUCCOLMALINS,
rajlbBaHUKa, MEKTPOHHAs] MUKPOCKOIIHSL.

TI'eocpaghua: BnaxxHoCTb BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozua: mnpeoOpa3zoBaHuE [BWKEHUHA C HCIOJIB30BAaHHMEM MEXaHH3MOB, Y4Y€T CyXOro u
KHUJIKOTO TPEHUSl B TEXHUKE, CTATUUECKUE KOHCTPYKIUUU (KPOHIUTEHNH, peméryaTble KOHCTPYKIIUHN),
UCIOJIb30BAHUE 3aKOHOB COXPAHEHHsS MEXaHHUKU B TEXHHUKE (THMPOCKOI, BOJOMET M JpYyrue),
JBUraTellb BHYTPEHHErOo CropaHus, IapoBas TypOuHa, OBITOBOM XOJOAMIBHHMK, KOHIUIHOHED,
TEXHOJIOTMM IIOJIy4EHHs COBPEMEHHBIX MAaTEpUaJIOB, B TOM 4YHUCJIE HAHOMATEpUAIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPOIPUOOPOB, ra3opaspsIHbIC
JIAMIIbI, IOJYIIPOBOIHUKOBBIE IPUOOPHI, FaJIbBaHUKA.

11 KJIACC

Paznen 4. DaekTpoamHaMuka.

Tema 4. Maznummnoe none.

B3auMopeiicTBre MOCTOSIHHBIX MarHMTOB M IPOBOJHUKOB C TOKOM. MarnutHoe mnose. Bekrop
MAarHuTHOM UHAYKIMH. [[pruHIMI cynepno3uuuy MarHuTHBIX 1oJel. JIMHUM MarHuTHOM MHIYKLIUH.
MarnuTHO€E M0Jie MPOBOJHUKA C TOKOM (NIPSMOTO MPOBOAHHMKA, KATYIIKH M KPYTOBOT'O BUTKA).
OnbIT Dpcrena.

Cuinia AMiiepa, e€ HanpaBJIeHUE U MOAYJIb.

Cuna JlopeHua, e€ HampaBieHHE U MOAYJb. JIBUKEHHME 3apsyKEHHOW YacTULbI B OJHOPOJIHOM
MarHuTHOM noJie. Pabota cumel JlopeHiia.

MarnuTHoe nojue B Beuiectse. @eppoMarHeTUKy, napa- U 1naMarHeTUKH.

TexHrueckue yCcTpoWCTBa M TEXHOJOTMYECKHUE MPOLECCHl: MPUMEHEHHE MOCTOSHHBIX MAarHUTOB,
AJIEKTPOMArHUTOB, TECTEP-MYJIBTUMETP, JICKTPOJABUTATENH SKOOH, YCKOPHUTENIM 3JIEMEHTAPHBIX
YacTHULL.

Hemoncmpayuu.

Kaptuna nuHMII WHIYKIUM MarHUTHOTO TMOJISI TIOJIOCOBOTO M TOAKOBOOOPA3HOTO MOCTOSHHBIX
MarHuTOB.

Kaptuna nuHUN MarHUTHOW WHAYKIIMU TIOJS JUIMHHOTO TPSIMOTO TPOBOJAHUKA W 3aMKHYTOTO
KOJIBLIEBOT'O MPOBOJAHMKA, KATYIIKU C TOKOM.

B3aumMogeiicTBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

JerictBue cuibl JIopeHIia Ha HOHBI JIEKTPOJIUTA.

Habmtoienue ABMKEHUS My4YKa JIEKTPOHOB B MArHUTHOM TIOJIE.

[TpuHIMI IEHCTBHUS MEKTPOU3ZMEPUTENBHOTO TPUOOPa MATHUTOIIIEKTPHUECKON CUCTEMBI.
Yuenuueckuit sxcnepumenm, nabopamopnusie pabomul, npakmuxym.

HccnenoBanue MarHUTHOTO TTOJISt TOCTOSTHHBIX MarHUTOB.

HccnenoBanue cBONUCTB (heppoOMarHeTHKOB.

WccnepoBanue neicTBUSI TOCTOSSHHOTO MarHUTa Ha PaMKY C TOKOM.

N3mepenne cuiibl Amnepa.

N3ydenue 3aBUCUMOCTH CUJIbI AMIIepa OT CUJIbI TOKA.

OrnpeneneHre MarHUTHON MHAYKIIMM HA OCHOBE MU3MEPEHUS CHIIbI AMIiepa.

Tema 5. Inexkmpomaznumnan uHOYKUu.



SIBnenue snekTpoMarHUTHOM MHAYKIMHU. [ToTok BekTopa MarHUTHOW MHAYKUMHU. DJIC MHAYKIWH.
3aKkoH 31eKTpoMarHuTHo nHaykuuu dapanes. Buxpepoe anexrpuueckoe nojue. Toku Dyko.

O/1C uHAYKIMU B IPOBOAHMKE, IBUKYILIEMCS B OJJHOPOJIHOM MarHUTHOM IIOJIE.

[IpaBuio Jlenna.

WunykruBHocts. Karylika MHAYKTUBHOCTH B LIETIH MOCTOSSHHOTO TOKA. SIBJIeHME CaMOMHIYKIUU.
O/1C camouHIyKIIHH.

OHeprus MarHUTHOT'O TOJIS1 KaTYIIKH C TOKOM.

DNEeKTPOMarHuTHOE MoJe.

TexHuyeckue ycTpoiicTBa U TEXHOJIOTUYECKUE MPOLECChl: MHIYKIIMOHHAS 11€4Yb, COJICHOM/I, 3alllUTa
OT JIEKTPU3ALNHU TEJ IIPU JIBUKEHUU B MATHUTHOM 110J1€ 3€MIIH.

Jemoncmpayuu.

Habmtoienue siBjaeHust 3J€KTPOMAarHUTHOM UHYKITHH.

Uccnenosanue 3aBucumoctu J/1C uHAYKINUU OT CKOPOCTH U3MEHEHHUSI MAarHUTHOTO TIOTOKA.
IIpaBuio JleHna.

[Tanenne MmarauTa B alIOMUHUEBOM (MEHOI) TpyOe.

SIBneHne caMOUHTYKITHH.

Hccnenosanue 3aBucumoctu 3/1C caMOUHIYKIIMHM OT CKOPOCTH U3MEHEHHUS CUIIBI TOKA B LICTIH.
Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue siBI€HUS AIEKTPOMarHUTHOM HHYKITUH.

Omnpenenenre HHAYKIIUA BUXPEBOTO MArHUTHOTO TOJIS.

HccnenoBanue siBI€HUS CAMOMHTYKIUH.

COopka MoIeH AIEKTPOMArHUTHOT'O TeHEpaTopa.

Pa3nea 5. KosieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

KoneobarensHas cucrema. CBOOOLHBIE KOJICOAHUS.

I'apmonnueckue koneOanus. KuHemaTmueckoe W JUHAMMYECKOE OIKCAaHUE. ODHEPreTHuecKoe
onucaHue (3aKOH COXPAaHEHUs MEXaHWYecKoW HSHepruu). BwIBoA AMHAMHUYECKOrO OMUCAHUS
rapMOHUYECKUX KOJeOaHUH U3 UX SHEPTeTHUECKOro U KWHEMAaTHYEeCKOTO OMMCAHUS.

Amvmutyna u ¢aza koneOaHuil. CBS3pb aMIUIUTYAbl KOJeOaHWW MCXOAHOW BENUYUHBI C
aMIUIUTYy1aMU Kosie0aHui €€ CKOPOCTU U YCKOPEHUSI.

Ilepuog m uyactora konebanuil. Ilepmon MmanbIX CBOOOJHBIX KOJIEOAHMM MaTeMaTHYECKOTo
MmasTHUKa. [lepuos cBOGOAHBIX KOsIeOaHUH MPYKUHHOTO MAasTHUKA.

ITonsaTue o 3aryxaromux konebanusx. BeiHyxneHHble koneOanus. Pe3onanc. PezoHaHcHas kpuBasi.
Brnusinue 3aTyxaHus Ha BUJI P€30HAHCHOM KpHUBON. ABTOKOJI€0aHus.

TexHUuecKne ycTpocTBa U TEXHOJOTUYECKHE MPOLIECCHl: METPOHOM, Yachl, KaYeJll, My3bIKalbHbIE
MHCTPYMEHTBHI, ceiicmorpad.

Hemoncmpayuu.

3anuch K0ae0aTeIbHOro ABMKEHUS.

Habmtoienne He3aBUCMMOCTH MEpHOJia MaJIbIX KoJIeOaHH rpy3a Ha HUTH OT aMILIUTY/bI.
HccnenoBanue 3aryxaromux KojeOaHMM W 3aBUCMMOCTH MEpHoja CBOOOJHBIX KoyeOaHWH OT
COIIPOTHBIICHUS.

HccnenoBanue xonebdaHuii rpy3a Ha MACCUBHOM NPy XKHUHE C LIETbI0 (POPMUPOBAHUS MIPEICTABICHUN
00 uaeanbHOM MOIENU NPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEeHHUsI PHEPTUH MPH KoJeOaHUsIX Tpy3a Ha MpYKUHE.

VccnenoBanue BEIHYXKICHHBIX KOJI€OaHUH.

Ha6mronenue pesonanca.



Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomul, npaKmuKym.

W3mepenue neproaa cBOOOIHBIX KoJIeOaHH HUTSIHOTO U MIPYKUHHOT'O MasiTHUKOB.

W3yueHne 3aKOHOB JBM)KEHUS TeJla B X0Ze KOJIeOaHui Ha yIIpyroM MojaBece.

W3y4yeHne nBUKECHHS HUTSHOTO MAasTHHUKA.

IIpeoOpa3oBaHue SHEPrUH B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMILTUTY/ABI 3aTYXaIOMUX KOJICOAHUH.

UccnenoBanue BhIHYKIEHHBIX KOJIEOAHUH.

Tema 2. dnekmpomaznummnsie Koedanus.

Konebarenbubiii  koHTyp. CBOOOAHBIE  JIEKTPOMAarHuTHbIE  KOJ€OAaHUS B HJEATBHOM
KonebarenbHOM KoHType. Popmyna Tomcona. CBs3p aMIUTUTYABI 3apsiia KOHJIEHCATOpa C
aMIUTUTY/IOH CHJIBI TOKA B KOJIeOaTeTbHOM KOHTYpE.

3aKOH COXpaHEHUs SJHEPTUU B UJCATIbHOM KO0JIe0aTeIbHOM KOHTYpE.

3aryxarolue 3JIeKTPOMarHuTHbIe KosieOaHus. BeIHYK€HHbIE JIEKTPOMarHuTHbIE KOJIeOaHMsL.
IIepemeHHBIN TOK. MOIIHOCTE IEPEMEHHOIO TOKA. AMIUIMTYJHOE U JIEUCTBYIOIICE 3HAYCHHUE CUJIBI
TOKa W HANPSHKCHUS TPU pa3InyHON (opMe 3aBUCUMOCTH IIEPEMEHHOTO TOKA OT BPEMEHHU.
CuHycOuJaIbHbII NIEpeMEHHBIA TOK. Pe3ucTop, KOHIEHCATOP M KaTyllKa MHIYKTUBHOCTH B LIETIH
CHUHYCOMIaJIbHOTO NIEPEMEHHOI0 TOKa. Pe3oHaHc TOKOB. Pe30HaHC HaNpsKEHUH.

Wneanbublii Tpanchopmatop. [IponsBoacTBo, nepenava u moTpedIeHHE HIEKTPHUECKON IHEPTUH.
OKOJIOTHYECKME PUCKM TIpU TNPOU3BOACTBE d3JeKTposHepruu. KynbTypa HCHONb30BaHUS
AJIEKTPO3HEPIUHU B [TIOBCEIHEBHOM JKU3HH.

TexHnyeckue yCTpOHCTBA M TEXHOJIOIMYECKHE IIPOLECCHI: JJIEKTPUYECKUI 3BOHOK, I'€HEpPaTop
IIEPEMEHHOTI0 TOKA, JIMHUM JIEKTpOIepeaay.

Hemoncmpayuu.

CB00O/IHBIE JIEKTPOMArHUTHbBIE KOJIeOaHMs.

3aBUCUMOCTh YaCTOThI CBOOOJHBIX KOJI€OaHUN OT MHIYKTUBHOCTU U EMKOCTH KOHTYpA.
OciuiorpaMMbl 3J1€KTPOMAarHUTHBIX KOJIEOAHUH.

['enepaTop He3aTyXaroMMX JIEKTPOMATHUTHBIX KOJICOaHUH.

Monenb 21eKTpOMarHUTHOTO TeHEpaTopa.

BeIHyX1eHHBIE CHHYCOMIaIbHbIE KOJIeOaHMUs.

Pesucrop, karymnika MHIYKTUBHOCTY U KOHJEHCATOP B LIENIH IIEPEMEHHOI0 TOKA.

Pe3sonanc mnpu mociaenoBaTeNbHOM —COCAVMHEHUM PE3UCTOPA, KaTyIIKHM WHAYKTHBHOCTH H
KOHJIEHCATopa.

VYcTpoicTBO M MPUHIMIT IEHCTBHS TpaHchopMaTopa.

Mopenb TuHUN SIEKTPOIIepEaAYH.

Yuenuueckuit sxcnepumenm, nabopamopmnsie padomoi, nPAKMUKYM.

N3zyuenue tpanchopmaropa.

HccenepoBanue nepeMEHHOI0 TOKA Yepe3 MOCIEN0BATENbHO COCIUMHEHHBIE KOHIEHCATOP, KaTYIIKY
U PE3NUCTOP.

Habintoienne 351eKTpoMarHuTHOrO pe3oHaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IIETIH EPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazZHUMHbIE 60IHbIL.

MexaHnyeckne BOJIHBI, YCIIOBHsS HUX pacnpocrpaHeHus. [lomepednsle ¥ IPOJOJIBHBIE BOJIHBI.
[Iepnon, cKOpOCTh pacpOCTPaHEHHs U JJIMHA BOJHBI. CBOMCTBA MEXaHUYECKHUX BOJIH: OTPAXKEHUE,
npejaoMiIeHue, nHTephepeHus 1 Audpaxius.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

[ITymoBoe 3arpsi3HEHHE OKPYKAOIIEN CPEBI.



ONEeKTpOMarHuTHbIE BOJHBL. YCIOBHUS H3JIYy4EHHUS DJIEKTPOMAarHUTHBIX BOJH. B3anmuas
OpHUEHTALMSI BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBoiicTBa AIIEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, MPETOMIICHHE, TOISIpU3aIus, HHTephepeHus u
nudpakius.

[Ikana 3neKTpOMarHUTHBIX BOJIH. [IpuMeHeHne AIeKTpOMarHuTHRIX BOJIH B TEXHUKE U OBITY.
[IpuHIUIIBL paIUOCBA3U U TEJIEBUACHUS. Paguonokanus.

DNEKTPOMarHUTHOE 3arpsi3HEHNE OKPYKAIOILIEH CPEJIbl.

TexHuueckue yCTpOHCTBA M MPAKTHUECKOE NPUMEHEHUE: MY3bIKaJbHblE MHCTPYMEHTHI, pajaap,
paauonpuéMHUK, TeNeBU30p, aHTeHHa, TenedoH, CBYU-neub, ynbTpa3BykoBas IUArHOCTHKA B
TEXHUKE U MEJUIMHE.

Jemoncmpayuu.

OO6pazoBanue 1 pacIpOCTpaHEHUE MOMEPEUHBIX U MPOJ0JIbHBIX BOJH.

Konebmromnieecs Teno Kak HCTOUHUK 3BYyKa.

3aBUCUMOCTD JJIMHBI BOJIHBI OT YaCTOTHI KOJIE€OaHUI.

Habnronenue oTpakeHus ¥ MPEeTOMIICHHAS MEXaHMUECKUX BOJIH.

Habmonenue nntepdepeHny u AuQpakiud MEXaHHUECKUX BOJH.

AKyCTHYECKUI PE30HAHC.

CaoiicTBa yabTpa3ByKa U €ro IpUMEHEHHUE.

HaGitoteHune CBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA ¢ aMIUIUTYAON U 9aCTOTON KOJICOaHMIA.
HccnepoBanue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPaXCHHE, MPEIOMIICHHE, MOJspU3alys,
mudpakus, HHTepdepeHIIns.

OO6HapykeHrue HHPPAKPACHOTO U YIbTPAPHOICTOBOTO U3TYICHHIA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3yuenue napameTpoB 3ByKOBOM BOJIHBI.

N3yuenue pacnpocTpaHeHUs1 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonMHENHOE pacpOCTPaHEHHUE CBETa B OAHOPONHOMU cpexe. Jlyd cBera. ToueuHslli HCTOYHUK
CBETa.

OtpaxxeHue cBeTa. 3aKOHBI OTpakeHus cBera. [locTpoeHune M300paXkeHUH B IIOCKOM 3€pKalie.
Cddepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI TMpeEIOMIICHUsS] CBeTa. AOCOTIOTHBIA TOKa3aTedh MPEIOMIICHUS.
OTHOCHTENBHBIN TOKAa3aTeNb MpeoMIICHUs. [I0CTOSHCTBO 4acTOTHI CBETa M COOTHOILIEHHWE JJIUH
BOJIH [IPH NIEPEX0E MOHOXPOMATHUECKOIO CBETA YEPE3 TPaHMIly pa3jieia IByX ONTHUYECKHUX CPE.
Xon nydeit B npusme. Jucnepcust ceera. CiaoxHbIi coctas Oenoro cBeta. L[Ber.

[TonHoe BHyTpeHHEE oTpaxeHnue. IIpenenpHbIi yroil MoJIHOr0 BHYTPEHHETO OTPAKEHHUS.
CoOuparomye 1 pacceuBaronue JUH3bI. ToHKas 1uH3a. POKYCHOE pacCTOSIHUE U ONTHYECKas CHUila
TOHKOM JIMH3bl. 3aBUCHUMOCTb (POKYCHOTO PpAcCCTOSHUS TOHKOM cdepuueckoil JUH3BI OT €€
re€OMETPUU U OTHOCUTENILHOTO MOKAa3aTesl IPEeIOMIICHUS.

dopMyia TOHKOW JTUH3BIL. Y BEIMYEHHE, 1aBAEMOE JTUH30H.

Xoa mnywa, MPOLIEAIIErO JIMH3Y IOJ NPOU3BOJIBHBIM YIVIOM K €€ IJIaBHOM ONTHYECKOM OCH.
[TocTpoenne n300paskeHUI TOUKM U OTpe3Ka MPSMOM B COOMPAIOIIUX U PACCEUBAIOIINX JIMH3aX U
UX CHUCTEMaXx.

OnTuueckue nmpubopsl. Paspemaroniast ciocodHocTh. ['1a3 Kak onTHyeckas cuctema.

IIpenensl IPUMEHUMOCTH T€OMETPUYECKON ONTHUKH.



BonnoBass onrtuka. Mutepdepenius cera. KorepeHTHbIE WCTOYHUKU. Y CIOBUS HAOIOICHUS
MaKCHUMyMOB ¥ MHHHMYMOB B WHTEP(EpPEHIIMOHHON KapTHHE OT JABYX KOT€PEHTHBIX MCTOYHHKOB.
[Tpumeps! KITacCHYECKUX UHTEPPEPEHIITUMOHHBIX CXEM.

Hudpakus ceeta. JudpakunonHas pemeérka. YciioBue HaOMIOIEHUS ITIABHBIX MaKCUMYMOB NPU
MaJeHU MOHOXPOMATHUECKOI0 CBeTa Ha JUGPPAKIUOHHYIO PEHIETKY.

[Tonspusanus ceera.

TexHuueckue ycTpoHCTBa M TEXHOJOTHUECKHE IMPOLECCHI: OYKH, JIyMa, MepUCKoI, ¢oToamnmapar,
MUKpPOCKOII, — NPOEKIHMOHHBIM  ammapaT, MPOCBETIEHWE  ONTHKH, BOJIOKOHHAs  OITHKA,
nudpakMoHHas peléTKa.

Jemoncmpayuu.

3aKOHbBI OTPa’KEHUs CBETA.

HccnenoBanue npenomieHus CBeTa.

Habmtoienne noaHoro BHyTpeHHEro oTpaxkeHus. MoJienb cBeToBoa.

HccnenoBanue xo/1a CBETOBBIX ITYYKOB Y€PE3 MJIOCKONAPAIUIENbHYIO IUIACTUHY U IIPU3MY.
HccnenoBanue cBONCTB N300paKeHUN B JTMH3aX.

Monenu MUKpOCKOTa, TEIeCKOIIa.

HaGnronenue natepdepeHIium cBeTa.

HaGrotenune 1IBETOB TOHKUX IIEHOK.

HaGmonenne nudpaknum cBera.

N3ydenue nudpakimOHHON PEIIETKH.

Habmonenue nudpakiinoHHOTO CIIeKTpa.

HaGuronenue aucriepcuu cBera.

Habnronenune monsipu3aiyu cBeTa.

[TpumeneHue noIIpOUIOB IS U3yYEHUS] MEXaHUYECKUX HAIIPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomasl, npaKmMuKym.

N3mepenue nokasaresns NpeaoMIIeHUs CTEKIIA.

UccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSIHUS OT BEIIECTBA (HA MPUMEPE KUIKUX JINH3).
N3mepenne poKyCcHOTo pacCTOSIHUS PACCEUBAIOIINX JIMH3.

[Tonyuenue n300pakeHHs B CUCTEME U3 TNIOCKOTO 3epKalia U JINH3HI.

[Tonyuyenne n300paxeHus B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeeCKONUYEeCKUX CUCTEM.

Ha6monenue nudpakuuu, nHTEphEepeHIINN U TOISpU3AINH CBETA.

N3yuenue nonsipuszanuu cBeTa, OTPAKEHHOTO OT MOBEPXHOCTH JTUAIEKTPHKA.

N3ydenue nnTepdepeHIuu J1a3epHOro U3JIy4eHUs Ha ABYX LIENSX.

Hab6mronenue qucnepcum.

Habmonenue u uccnenoBanue nudpakiinoHHOTO CIEKTpA.

N3mepenne 1auHbI CBETOBOM BOJIHBI.

[Tonydenune ciekTpa U3Iy4yeHUs] CBETOMO 1 TIPU MTOMOIIH TU(PAKIIMOHHON PEeHIETKH.

Pa3znen 6. OcHOBBI crieMAIbHOM TEOPUH OTHOCUTEJIBHOCTH.

['panuibl NPUMEHUMOCTHM  KJIacCHUYeCKOW MexaHuku. IloctynaTel chneuvalbHOM — TEOpHUH
OTHOCHUTEIIbHOCTH.

[IpocTtpancTBeHHO-BpeMeHHONW uHTepBai. [IpeoOpazoBanms Jlopenma. YciaoBue NPUYUHHOCTH.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMeJIEHNE BPEMEHU U COKpALEHUE JUTUHBI.

DHeprusi ¥ UMNYJIbC PEISATUBUCTCKOMN YaCTULIBI.

CBs13b Macchl ¢ YHEPTUEH U UMITYJILCOM PEISITUBUCTCKOM YACTHUIIBI. DHEPT Ul IOKOS.



TexHnYeckne yCTpOMCTBA U TEXHOJOTUYECKUE MPOLIECCHI: CIIyTHUKOBBIE IPUEMHUKH, YCKOPHUTEIN
3apSKEHHBIX YACTHII.

YdeHu4ecKuit SKCIIEpUMEHT, 1a00opaTopHbIe pabOThl, IPAKTUKYM.

OmnpeneneHue HMIyJbCa W SHEPrUM PENATHUBUCTCKUX dYacTul (1o ¢ororpadusM TpeKoB
3apsDKEHHBIX YacTUL] B MArHUTHOM IIOJIE).

Paspnen 7. KBanToBas ¢usuka.

Tema 1. Kopnyckynapno-6onnoeoit oyanusm.

PaBHOBeCHOE TemI0BOE U3ilyuyeHHe (M3IydeHue aOCOII0THO YEPHOTO Tena). 3aKOH cMelleHus Buna.
I'unoresa Ilnanka o kBaHTax.

@®OTOHBL. DHEPTrHs U UMITYJIbC (POTOHA.

®otordpdexr. Ombitel A. I'. CromeroBa. 3akonbl (oTodddexra. YpaBHeHHe DWHIITEHHA IS
dbotoaddekra. «KpacHas rpanuna» Gororddexra.

JlaBneHue cBeTa (B YaCTHOCTH, JaBJIEHHE CBETa Ha aOCOIOTHO IOTJIOUIAMONIYI0 U abCOJIOTHO
oTpakarolyto nosepxHocts). Onbitsl 11. H. JIebenena.

BomnHoBEIE cBolicTBa yactuil. Bomubl ne bpotins. JnuHa BomHbI ae Bpoiinis u pa3Mepsl oOsactu
JOKANM3alMu  JIBUOKYyILeHcss dJacTuibl. KopmycKynsipHO-BOJIHOBOM — nyamusMm.  Judpaxuus
JIEKTPOHOB Ha KPUCTAJLIAX.

Crnenuduxa n3mepennii B Mukpomupe. CooTHomeHus: HeonpeaenéHnocTei I eiizendepra.
TexHnuyeckue yCTpOHCTBA U  TEXHOJOTMUYECKHE IPOLIECCHL:  CIIEKTPOMETP, (OTORIEMEHT,
(boTonaTunK, TYHHEIbHBIH MUKPOCKOII, COJIHEYHasi OaTapesi, CBETOIUO/.

/emoncmpayuu.

®oTo3dPeKT Ha YCTAaHOBKE ¢ IMHKOBOH TUIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETro GoTodddekra.

HccnenoBanue 3aBUCMMOCTH CONIPOTUBIIEHUS TIOJIYIIPOBOJHUKOB OT OCBELIEHHOCTH.

Ceroauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nabopamopmnuie padbomoi, nPAKMUKYM.

HccnenoBanue porope3ucropa.

W3mepenue nocrosiHHoM [Inanka Ha ocHOBe uccinenoBanus Gotorddexra.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA Y€pe3 CBETOINO/ OT HAIIPSIKEHHUSL.

Tema 2. @uzuka amoma.

OmnbITH MO MCCIEeI0BaHUIO CTpoeHus aroma. [lnanerapHas monens atoma Pesepdopaa.

IToctynatsl bopa. M3nydenue u noriouieHne (GOTOHOB MpH Mepexojie aToMa C OAHOTO YPOBHS
SHEPTHUH Ha JPYTOM.

Bunel criektpoB. CiekTp ypoBHEH 3HEpruu aToMa Bo0poa.

CrioHTaHHOE M BBIHYKIEHHOE U3IyueHHe ceera. Jlasep.

TexHuueckue ycTpoilcTBa M TEXHOJOTMUECKUE MPOILECCHl: CIEKTPAIbHBIA aHAIN3 (CIIEKTPOCKOI),
J1a3ep, KBaHTOBBIA KOMIIBIOTED.

Hemoncmpayuu.

Monens onbita Pesepdopna.

HaGnronenue nuHeHyaThIX CIIEKTPOB.

YCTpoHCTBO U IEHCTBHE CYETYMKA NMOHUZUPYIOIIUX YACTHLL.

Onpenenenye JJIMHBI BOJTHBI JIA3€PHOTO U3ITYUECHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padbomul, npaKkmuxym.

HabmtoneHue nuHeuaToro crnekrpa.

HccnenoBanue criekTpa pa3peXeHHOr0 aTOMapHOTo BOAOPO/Ia U U3MepeHue noctostHHon Pundepra.



Tema 3. Quzuka amomHo20 A0Pa u I1EMEHMAPHBIX YACHUY,.

Hyknonnas mozens siipa ['eiizen6epra—lBanenko. 3apan suapa. MaccoBoe uuncino sipa. M3oromnsl.
PagnoaktuBHOCTh. AJjb(da-pacnan. OJIEKTPOHHBIM M MO3UTPOHHBIA Oera-pacmaa. ['amma-
U3JIy4EHHUE.

3aKOH paMOaKTUBHOTIO pacnana. PaguoakTuBHele n30TONBI B pupoje. CBOMCTBA HOHU3UPYIOLIETO
U3Iy4YeHUs. BiusHue painoakTHMBHOCTH Ha JKUBBIE OpraHu3Mbl. EcTecTBeHHBIH (DOH M3ITydEHUS.
Jlo3umerpusi.

OHeprust CBA3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl sapa.

Snepusle peakuuu. Jlenenue u cuHTe3 saep. SnepHsle peakropbl. IIpoGneMsl ympapiasieMoro
TEPMOSIEPHOIO CUHTE3a. DKOJIOTMYECKUE aCIIEKThl Pa3BUTHUS SAEPHON SHEPTETHKU.

Meroasl perucTpanuy U UCCIEI0BAHNS JIEMEHTAPHBIX YaCTHULL.

@DyHaMeHTanbHbBIE B3auUMOACHCTBUs. bapuonbl, Me30Hbl u JenToHbl. [IpeacraBinenue o
CrangaprHoil Moaenu. KBapk-riatooHHast MOAEIb aApOHOB.

®dusuka 3a npenenamu CrannaptHod mojenu. TéMmHas MaTepust U TEMHAs SHEPTUSL.

EnuncTBO (DM3nveckoit KapTHHBI MHpA.

TexHnyeckue yCcTpoNCTBa M TEXHOJOTHYECKHE MTPOLIECCHL: JO3UMETP, KaMepa BuiibcoHa, saepHbII
peaKkTop, TEpMOSJIEPHBIN peakTop, aToMHasi 00M0a, MAarHUTHO-PE30HAHCHAsE TOMOTrpadus.
Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (hoTorpadusim).

HccnenoBanue paguoakTUBHOrO (hOHA € HCIIOJIb30BAaHUEM J03UMETPA.

W3yuenue nornoeHus 0eTa-4yacTULl aTFOMUHUEM.

Pa3nes 8. DiieMeHTBI ACTPOHOMMY U ACTPO(PU3UKH.

Oranel pa3BUTHs acTpoHoMuu. [IpukiazHOE W MHUPOBO33PEHUYECKOE 3HAYEHHE AaCTPOHOMUM.
[TpruMeHUMOCTb 3aKOHOB (PU3UKH U1 OOBSICHEHUS IPUPOJIbI KOCMHUUYECKUX OOBEKTOB.

Metonel  acTpoHOMHYECKMX — uccienoBaHuil.  COBpPEMEHHBIE ~ ONTUYECKUE  TEJIECKOIIBL,
panmoTenecKonsl, BHEATMOC(HEpHast aCTPOHOMHUSI.

Bun 3Bé3aH0ro Heba. Co3Be3nust, spKue 3BE3/1bl, IJIAaHETHI, UX BUAUMOE JIBHKECHHUE.

Conneunas cucrema.

Connue. Conneuynas aktuBHOCTb. McTounnk sneprun ComnHia u 3BE37.

3BE31pI, UX OCHOBHBIE XapaKTEPUCTUKH. JluarpamMma «CHEKTpajbHBIA KJIacC — CBETHUMOCTBY.
3BE3/1pI TTIABHOM IMOCIIEIOBATEIBHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTBY JUIsl 3BE3[ IIaBHOU
IOCJIe0BaTENbHOCTH. BHyTpeHHee cTpoeHuMe 3BE€34. (COBpPEMEHHBIE IPEACTABICHUS O
IIPOUCXOXKACHNUHU U 3Boronnu CoslHIA U 3BE311. DTambl KU3HU 3BE3I.

Mneunsiii [lyts — wama [amaktuka. [lonoxxenune u nmwxkenue Connna B [Namaktuke. Tumsl
rajlakTuk. Paguoranaktuky u kBaszapel. UEpHBIE ABIPHI B sIPax TANAKTHK.

Bcenennas. Pacimpenue Bcenennoil. 3akoH Xa006ma. PazGeranue ramaktuk. Teopus bosbiioro
B3pbIBA. PEIIMKTOBOE U3IIydeHHUE.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepewménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue naonrwoenus.

HaGmtonenuss 3BE31HOrO Heba HEBOOPYKEHHBIM TIJ1a30M C HCIOJIB30BAaHMEM KOMIIBIOTEPHBIX
MPUJIOXKEHUHN JIJIS1 OTIpe/IeIeHHsI TTOJIOKEeHNS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE
co3Be3aus CeBepHOro Moyapust U sipKue 3BE31bl.

Habmtonenus B Teneckon JIyHbI, IUIaHET, TYMaHHOCTEH U 3BE3/THBIX CKOIUICHUH.

Pu3nyecKuil NPaKTHKYM.



CrocoObl  m3MepeHus: (U3NYECKUX BEIMYMH C MCIOJIb30BAaHMEM AHAIOTOBBIX M LU(PPOBBIX
U3MEPUTENBHBIX TPUOOPOB M  KOMIIBIOTEPHBIX  JIaTYMKOBBIX CHCTEM. AOCONIOTHBIE U
OTHOCHUTEJIbHBIE TIOTPEIIHOCTH U3MepeHui puznyecknx BennunH. OLeHKa TPaHULl TOrPEIIHOCTEH.
IIpoBeneHue KOCBEHHBIX M3MEPEHMH, WCCIEAOBAaHUM 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH,
IIPOBEpKa NPEAJIOKEHHbIX THUIOTE3 (BBIOOP M3 pabOT, ONMCAHHBIX B TEMATHYECKHUX pasjernax
«Y4EeHNYECKUI IKCTIEPUMEHT, Ta00paTOPHBIE pAOOTHI, IPAKTHKYM).

O0o0maronee noBTopeHue.

OO0oOuieHne U cucreMaTH3alus COJEepXKaHMUs pas3feloB Kypca «MexaHuka», «MonekynspHast
¢u3zuka U TepMOAUMHAMUKA», <«OIeKTpoauHamuka», «KoneOanus u BoaHb), «OCHOBBI
CIELMAIBHOM TEOPUU OTHOCUTENBbHOCTHY, «KBaHTOBas ¢usnka», «IIEMEHTHl ACTPOHOMHH H
acCTpOPUUKI.

Ponbp Qu3uku M acCTpOHOMHUU B SKOHOMHYECKOH, TEXHOJOTHYECKOW, COLMAIbHOW U ITHUYECKON
cepax eATETbHOCTH YEIOBEKa, POJIb U MECTO (PU3MKHM M aCTPOHOMHUHU B COBPEMEHHOI HaydHOMU
KapTUHE MMpa, 3HAUEHUE OIMUCATEJIbHOM, CHUCTEMATU3UPYIOLIEH, OOBICHUTEIBHOU U
MIPOTHOCTUYECKON (PYyHKIMI (hru3ndeckoi Teopuu, poib (HU3HYECKOH Teopud B (HOPMUPOBAHHU
IPEJCTaBICHUN O (PU3UUECKOM KapTHHE MUpa, MECTO (U3NYECKOH KapTUHBI MUpPa B 00OLIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUHN O IIPUPOJE.

Me:xknpeamerHble CBSI3U.

Wzyuenne kypca ¢usuku yrayOonéaHoro ypoBHs B 11 Kkiacce ocymiecTBisieTcs ¢ y4€ToM
COJIep KaTEeJIbHBIX MEXIIPEIMETHBIX CBs3€H ¢ KypcaMu MaTeMaTHKH, OMOJIOTHH, XUMHUHU, reorpapuu
U TEXHOJIOTHH.

Mesicnpeomemnole nOHAMUA, C6A3AHHbBIE C UZYUECHUEM MEM 0006 HAYYHO20 NO3ZHAHUA: SIBICHUE,
Hay4yHbId (DakT, runore3a, (hU3MUECKas BEIUYHMHA, 3aKOH, TEOpHs, HAOIIOJCHHUE, JSKCIICPUMEHT,
MOJICJIMPOBAaHUE, MOJIeNIb, H3MEPEHHUE, IOTPEIIHOCTH H3MEpPEHHH, H3MEepUTeNIbHbIE MpPUOOPHI,
nudposas mabopaTopus.

Mamemamuka: penieHue CUCTEMbI ypaBHEHUH. TpuroHoMeTpudeckne GyHKIUU: CHHYC, KOCHHYC,
TaHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOPHI U MX MPOEKIIMH HA OCH
KOOp/IMHAT, CJI0KeHUEe BEKTOpoB. [IponsBojHble 3meMeHTapHbIX (QyHKImi. ITpusHaku momoOus
TPEYTOJILHUKOB, ONpeIeeHNe TIOMAAN TNIOCKUX GUryp U 00bEMa Tell.

buonozua: snextpuueckue SBICHUS B KUBOM MpHUpoje, KosieOaTelbHbIE IBUKEHUS B >KUBOU
MPUPOJE, DSKOJOTHYECKHE PHUCKH IpPH IPOU3BOJCTBE AJIEKTPOIHEPTHH, 3IIEKTPOMATHUTHOE
3arpsI3HEHUE OKPYKAIOLIEH Cpelpl, yJIbTPa3ByKOBas IUAarHOCTMKAa B MEAHUIHMHE, ONTHYECKUE
SBJICHUS B KUBOW ITPUPOJIE.

Xumusa: CTpOEGHHE aTOMOB U MOJIEKYJ, KPUCTAIJIMYECKass CTPYKTypa TBEPIBIX TeJ, MEXaHWU3MbI
o0pa30BaHMs KPUCTAUINYECKON PEIIETKH, CIEKTPAIbHBIA aHAIN3.

T'eocpaghua: marHuTHBIE TIONMIOCA 3€MJIM, 3aJ€KH MArHUTHBIX pPyA, (GOTOChEMKA 3EMHOM
MIOBEPXHOCTH, cercmorpad.

Texnono2usa: npuMEHEHNE TOCTOSHHBIX MAarHWTOB, AJIEKTPOMArHUTOB, AJIEKTPOJIBUraTelb SKoOH,
reHepaTop MEePEeMEHHOI0 TOKa, MHIYKIMOHHAs IeYb, JUHUM 3JIEKTpOIepeiay, JIEKTPOIBUTaTelb,
panap, paauonpuéMHUK, TEIEeBU30p, aHTeHHa, TenedoH, CBU-neus, yiapTpa3BykoBas AMarHOCTHKA
B TEXHMKEe, MPOEKLMOHHBIA amnmapaTr, BOJOKOHHAs OINTHKA, COJHEYHas Oarapes, CIyTHUKOBBIE
NPUEMHHKH, s/IEPHASI SHEPTETHKA U SKOJIOTHUYECKHE aCIIEKThI €€ Pa3BUTHSI.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJJHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yJabTaTbl OCBOCHUs yueOHOro mpeamera «®dusuka» JODKHBI OTpa)xarb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaloIIUXCsS PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEH
MO3ULMEN JINYHOCTH, CUCTEMOMN LIEHHOCTHBIX OPHEHTAIMH, NO3UTUBHBIX BHYTPEHHHUX YOESKICHUH,
COOTBETCTBYIOLIMX TPAJULMOHHBIM LIEHHOCTSIM POCCUHCKOr0 OOIIECTBa, PACIIUPEHHUE KUZHEHHOIO
OIIbITAa U ONBITA JEATEILHOCTH B MPOLECCE Peaan3alMid OCHOBHBIX HAIpPaBIECHUN BOCHUTATEIbHOM
JESTEeTbHOCTH, B TOM YHUCIIE B YACTHU:
rPaKIaHCKOr0 BOCIIMTAHUS:
— c(hopMUPOBAaHHOCTh  TIPAXIAHCKOW TO3MLMU  OOydaromierocs Kak aKTUBHOTO U
OTBETCTBEHHOI'0 WJIE€HAa POCCUICKOro 00I1ECTBa;
— TMPUHATHE TPAAULIMOHHBIX OOIIEYETOBEYECKHX TYMAHUCTHUECKUX W JAEMOKPATUYECKUX
LIEHHOCTEH;
— TOTOBHOCTh BECTHM COBMECTHYIO JESTEIBHOCTb B HHTEpEcax TI'pakJaHCKOTro oOLIeCTBa,
y4acTBOBaTh B CAaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHu3aluy;
— YMEHHE B3aWMOJICHCTBOBAaTh C COLHUAIBHBIMA HWHCTUTYTAMH B COOTBETCTBHH C WX
(GYHKLIMSAMU M Ha3HAYEHUEM;
— TOTOBHOCTb K TYMaHUTApPHON M BOJIOHTEPCKOMN JEATEIILHOCTH.
NATPHOTHYECKOr0 BOCIINTAHUS:
—  c(hopMUPOBAHHOCTh POCCUICKON TPaKIaHCKON UIEHTUYHOCTH, TATPHUOTU3MA,
— IIEHHOCTHOE OTHOIIEHHE K TOCYJAapCTBEHHBIM CHMBOJAM, IOCTHDKEHHUSIM POCCHUCKHUX
y4€HBIX B 0071acTU (DU3UKHU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMUS:
— c(hopMUPOBaHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3TUUECKOTO MTOBEICHHS;
— CIIOCOOHOCTDH OLIEHMBATH CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYACH Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B ACATEIBHOCTH YUEHOTO;
— OCO3HaHHUE JIMYHOTO BKJIJa B IOCTPOEHHUE YCTOWYMBOIO OyAyILEro.
ICTETHYECKOr0 BOCTIMTAHUS:
— O3CTETUYECKOE OTHOIIEHHE K MHpY, BKJIIOUAs ICTETUKY HAYYHOTO TBOPYECTBA, MPHCYILEro
¢bu3nueckoil Hayke.
TPY/A0BOI0 BOCIIUTAHMA:
— HHTEpeC K pa3IM4YHbIM chepaM mpohecCHOHALHON JeSITETPHOCTH, B TOM YHCJIE CBSI3aHHBIM
¢ (U3MKON M TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIA BhIOOp Oyayuiei mpodeccuu u
peann30BbIBaTh COOCTBEHHbIEC )KU3HEHHBIE IIJ1aHbI;
— TOTOBHOCTh U CIIOCOOHOCTH K 00pa3oBaHHWIO W caMOOOpa3OBaHHIO B 00JacTH (U3WKKA Ha
NPOTSKEHUH BCEH JKU3HU.
IK0JIOTHYEeCKOr0 BOCIIMTAHUS:
—  c(opMUPOBAaHHOCTh JKOJOTMUYECKOW KYJIbTYpbl, OCO3HAaHHE TIJI0OANIBHOTO XapakTepa
9KOJIOTMUYECKUX MPOOIIeM;
— IUJJAaHMPOBAHUE U OCYILECTBICHUE JACHCTBUM B OKpY’KaIOLIeH cpesie Ha OCHOBE 3HAHUS Lesei
YCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA;



pacuIMpeHre OmnbiTa JEATEIbHOCTH 3KOJOTMYECKOW HaIMpaBJICHHOCTH HAa  OCHOBE
UMEIOIUXCs 3HAaHUM 1o pusmke.

HEHHOCTU HAYYHOTO IMO3HAHUS

chopMHPOBaHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢bu3nveckoil HayKw;

OCO3HAHUE IIEHHOCTH HAyYHOW NEATeIbHOCTH, FOTOBHOCTh B IpoLiecCe U3y4eHHs (PU3UKH
OCYIICCTBIISITh TMPOSKTHYID M HCCIEIOBATEILCKYIO JCATEIbHOCTh HMHIAMBUAYaJIbHO H B

rpymnre.

METAIIPEIMETHBIE PE3YJIbTATbBI

Ilo3naBaTebHBIE YHMBeEPCAJIbHbIE YueOHbIE e CTBUS
Ba3oBble JJoruuyeckue JelicTBUA:

CaMOCTOSITENTFHO (OPMYJIMPOBATh M AKTyaJH3UpOBaTh NpodiIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONPEIEIATh UEIH AEATEIbHOCTH, 3a1aBaTh [TapaMeTPbl U KPUTEPUU UX JTOCTHKCHUS;
BBISIBIIATH 3AKOHOMEPHOCTH M IPOTHBOPEUUS B paCCMaTPUBAEMBIX (PU3MUECKUX SBICHUSX;
pa3pabarbIBaTh IJ1aH pelieHus IpoOIeMbl ¢ Y4ETOM aHaIN3a UMEIOLIUXCS MaTepUaIbHbIX U
HEMAaTEpUAIbHBIX PECYPCOB;

BHOCUTHb KOPPEKTHBBI B JIEATEIBHOCTh, OLEHUBATh COOTBETCTBUE pE3YJbTATOB LEISIM,
OLICHUBATh PUCKH ITOCJIEICTBUM NEATEIBHOCTH;

KOOD/JWHUPOBATh W BBINOJHATH PabOTy B YCIOBHSX pPEAIBHOTO, BHPTYaIbHOTO U
KOMOWHUPOBAaHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELICHUH KU3HEHHBIX IIPOOJIEM.

Ba3oBrble ucciienoBarebLCKue AeiCTBHSA .

BJIa/IETh HAyYHOM TEPMHHOJIOTHEH, KIIOUEBBIMHM MOHATHSAMU M MeToJaMu (U3HUECKOM
HayKH;

BJIa/IETh HAaBbIKAMU y4eOHO-MCCIIEOBATEIbCKON M MPOEKTHOW JEATENbHOCTH B 00JIaCTH
¢u3uKH, c0COOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY MOMCKY METOJIOB peIIeHUsS
3aja4 PU3NYECKOTO COAEPIKAaHUS, TPUMEHEHHIO Pa3InYHbIX METOJ0B IIO3HAHUS;

BIAJE€Th BHUJAMU JEATEIBHOCTH IO IOJIYYEHHIO HOBOI'O 3HAaHMS, €r0 HMHTEpPIpETaluH,
Mpeo0pa30BaHNI0 M MPUMEHEHUIO B Pa3IMUHBIX Y4E€OHBIX CUTYyallUiX, B TOM 4YHCIE IpH
CO3/IaHUU YYEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH IIPUYMHHO-CJIE/ICTBEHHBIE CBSI3U W aKTyaJIW3UpOBaTh 3ajady, BBIIBUTATb
TUNOTE3y €€ pelIeHUs, HaXOAUTh apryMEHThl JJIs JI0Ka3aTeIbCTBAa CBOMX YTBEP)KIECHUH,
3aJ1aBaTh IapaMeTpbl U KPUTEPUH PELICHHUS;

aHAJIM3UPOBATH MOJIYYEHHBIE B XOJI€ PEIICHUs 337a4l pe3ysbTaThl, KpUTHUYECKHU OLICHUBATh
UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 3a7a4ul B 00pa30BaTEIbHON IEATEIbHOCTH, B TOM
qucie MpHU U3y4eHUH (PU3MKH;

JlaBaTh OLIEHKY HOBBIM CUTYAI[UsM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

YMETb EPEHOCUTH 3HaHUA M0 (PU3UKE B IPAKTHUECKYIO 001aCTh KUZHEAESATENbHOCTH;
YMETbh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00sacTei;

BBIIBUTaTh HOBBIE MJIEU, IIPEUlaraTb OPUTMHAIBHBIE IOAXOAbI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33J1auHl, JOMYCKAIOIIUE aJIbTePHATUBHBIE PELICHUS.



Pabora ¢ undopmanmeii:

BJIAJIeTh HaBBIKAMHU IOJy4eHHMs] MHPOpPMALUU (PU3MUECKOrO COAEpKaHUsSI U3 HCTOYHHMKOB
pa3HbIX THIIOB, CAMOCTOSTEIBHO OCYIIECTBIATh IIOUCK, aHaJU3, CUCTEMAaTU3aLUI0 U
MHTEPIpEeTanio HHPOPMALIUU Pa3THYHBIX BUJOB U (OPM MPEICTABICHHS;

OLIEHUBATh JOCTOBEPHOCTH HH(OPMAIIHH;

HCIOJIb30BATh CPEACTBA UH(OPMALIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUN B PELLICHUH
KOTHUTHBHBIX, KOMMYHHKATHBHBIX U OPraHU3aIIMOHHBIX 33J1a4 C COOII0AeHNEM TpeOOBaHMA
SPrOHOMHUKH, TEXHHKH O€30MaCHOCTH, THUTUEHBI, pECypcoCcOepex eHus, INPaBOBBIX U
TUYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCTHl (PU3UYECKOTO COJCpX aHWA B pas3IuuHbIX (opmaTax ¢ yd€rom
HazHauyeHus uHOPOpMAllMM M LEJIeBOM ayIuTOpPHM, BBIOMpas ONTUMAIbHYIO (QOpMy
IIPEICTAaBICHMS U BU3YyaIU3al1H.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIbHBIC y‘leﬁﬂble JedCTBHUA:

OCYIIECTBIISATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOU JESTEIHHOCTH;
pacro3HaBaTh PEINOCHUIKNA KOH(DIMKTHBIX CUTYallMi U CMATYaTh KOH(MIUKTHI;

pa3BEPHYTO M JIOTUYHO M3JIaraTb CBOIO TOYKY 3PEHMSI C HCIOJIb30BAaHUEM S3BIKOBBIX
CPEICTB;

IIOHMMAaTh U UCIIOJIb30BaTh IPEUMYILECTBA KOMAHIHOW U UHIUBUAYaJIbHON pabOThI;
BbIOMPATh TEMAaTUKy U METOAbl COBMECTHBIX IEWCTBUI C yu€TOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)KJI0T0 4JI€Ha KOJUIEKTHUBA;

IIPUHUMATh LIE€JIM COBMECTHOM [E€ATENbHOCTH, OPraHU30BbIBaTh U KOOPAMHHUPOBATH
JEUCTBHS 1O €€ NOCTHIKEHMIO: COCTaBIIATh IUIAH JACUCTBUMN, PaCIpEeAcsATh POIU C YYETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3y/IbTaThl COBMECTHOU pabOThI;

OLICHHMBATh Kau€CTBO CBOET0 BKJIaJa U KaKJOT0 Y4aCTHUKA KOMaH/bl B OOILIUI pe3ynbTar 1o
pa3pabOTaHHBIM KPUTEPHUSIM;

IpeaJIaraTb HOBBIE IPOEKTHI, OLICHMBATh WJEH C IO3UIMM HOBHU3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKON 3HAYNMOCTH;

OCYHIECTBJIATh IO3UTHBHOE CTPAaTErM4ECKOE IOBEJCHME B PA3JIMYHBIX CUTYalMsX,
IPOSIBJISITH TBOPUECTBO U BOOOpaKeHHE, ObITh HHUIIMATUBHBIM.

PeryisiTuBHbIe YHHBepPCAJbHbIE yUeOHbIe IeiicTBUS
Camoopranmusanmus:

CaMOCTOSITENIbHO OCYIIECTBIIATh IO3HABATENbHYIO JAEATENbHOCTh B 00JacTH (U3MKU U
aCTPOHOMUU, BBISIBJIATH IPOOJIEMBI, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOATENIBHO COCTaBJIATH IIJIAH PELIEHUs DPACUETHBIX M KAYECTBEHHBIX 3a/ay, IUIaH
BBITIOJTHEHUSI TPAKTUYECKON paboThl C¢ Y4E€TOM HMMEIOIINXCS PECYpCcOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTEHUH;

JaBaTh OLEHKY HOBBIM CUTYaLlHsIM;

pacuIMpsATh paMKU y4eOHOT0 IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHHIA;

JienaTh OCO3HAHHBIM BHIOOp, apryMEHTHpOBATH €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelIeHue;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (POPMUPOBAHMIO U MPOSBICHUIO 3PYIAUINU B 001aCTH (DPU3HUKH, TIOCTOSTHHO
MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTE/JIEKT:



JaBaTh OIICHKY HOBBIM CHUTYyallUsiM, BHOCHUTb KOPPEKTHBBI B JE€ATEIbHOCTb, OLEHUBATH
COOTBETCTBHUE PE3YJbTATOB LIEISM;

BJIa/IETh HaBBIKAMU TIO3HABATEIHHON pediiekcUr KaK OCO3HAHUS COBEPIIAEMbIX ACHCTBHUM 1
MBICJIUTEJIbHBIX MPOLECCOB, UX PE3YIbTATOB U OCHOBAHHUI;

UCIOJIb30BaTh MPUEMBI peIeKCUU 7Sl OLIEHKH CUTYallid, BEIOOpa BEPHOTO PELICHUS;
YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PELIECHUS 10 UX CHUKEHUIO;
IIPUHUMATh MOTHUBBI U apIYMEHThI IPYTUX IIPU aHAINU3E PE3yNIbTAaTOB AEATEIbHOCTH;
PUHUMATD €05, TOHUMAst CBOM HEJOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apryMEHTBI APYTUX IIPU aHAIU3€ PE3YNIbTATOB JIEATEIbHOCTH;
MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKU.

B nmpouecce OCTHKEHHS IMYHOCTHBIX PE3yJIbTaTOB OCBOSHHS MIPOTPAMMBbI IO (U3UKE Ui YPOBHS
cpeaHero o0mero oopa3oBaHus y 00YJArOIIMXCSl COBEPIICHCTBYETCS IMOIIMOHAIBHBIA WHTEIIIEKT,
[peAnoJararouii chopMUPOBAHHOCTH:

CaMOCO3HAHUs, BKJIIOYAIOMIEIO CIIOCOOHOCTh MOHHMMATh CBOE 3MOIIMOHAIBLHOE COCTOSHHE,
BUJICTh HAIPABJICHUS PAa3BUTUs COOCTBEHHOHN SMOIMOHAIBLHON CQephl, ObITh YBEPCHHBIM B
ceOe;

CaMOpEryJIMPOBaHUS, BKIIFOYAIOIIETO CAMOKOHTPOJIb, YMCHHUE TIPUHUMATh OTBETCTBEHHOCTh
3a CBOE IMOBEACHHE, CIIOCOOHOCTH aJaNTHPOBATHCS K 3MOIMOHATBHBIM W3MCHEHUSM W
MPOSIBIISATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKJIIOYAIOIICH CTPEeMIICHHE K JIOCTIDKCHUIO IeNIM U YCIEXY,
ONITUMHU3M, HHUITUATUBHOCTh, YMEHUE JICHCTBOBATH, HCXOJIS U3 CBOMX BO3MOYKHOCTEH;
OMIATHH, BKJIIOYAIONICH CIOCOOHOCTh TOHHUMATh AMOLMOHAIBLHOEC COCTOSHHUE IPYTHUX,
VYUTHIBATH €0 MPU OCYIICCTBICHUH OOIICHHS, CIOCOOHOCTh K COYYBCTBUIO U
COIEPESIKUBAHMIO;

COIMAJILHBIX HABBIKOB, BKIJIFOYAIOIIUX CIIOCOOHOCTH BBICTPAaWBaTh OTHOIICHHS C JPYTHMH
JIOJIbMU, 3a00TUTHCSI, IPOSBIISATH HHTEPEC U pa3periaTb KOH(OIUKTHL.

I[NPEAMETHBIE PE3VJIBTATHI

K koHiy oOyuenuss B 10 knacce mpenMeTHblE pe3yiabTaThl Ha YIrIyOJIEHHOM YpPOBHE JOJKHBI
OTpaXkaTb C()OPMUPOBAHHOCTH Yy O0YUAIOIIMXCSl YMEHUH:

MOHMMaTh poJib  (U3UKM B HKOHOMMYECKOW, TEXHOJOTHUYECKOHW, HKOJIOTHYECKO,
COLIMAJIbHOW M 3THUYECKOM cdepax IesATeNTbHOCTH 4YelOBEKa, pojib U MecTO (HU3UKH B
COBPEMEHHOM HAy4YHOM KapTHMHE MHpA, 3HAYECHHE OIMCATENIbHOM, CHCTEMAaTH3UPYIOLIEH,
OOBSICHUTENIBHOW W MPOTHOCTUYECKOH (GYHKUMH (U3NYECKOH Teopun — MEXaHHUKH,
MOJICKYJISIPHOM (PU3UKU M TEPMOAMHAMHUKH, POJIb (PU3UYECKOH Teopuu B (HOpPMUPOBAHHH
Mpe/ICTaBIeHU 0 PU3NYECKON KapTHHE MUPA;

pa3nuyath YCIOBHUS MPUMEHUMOCTH Mojened (pu3nyeckux Ten M MPOLEecCOB (SIBICHUIN):
MHeplLUalbHas cucremMa oTc4éra, aOCOMIOTHO TBEPIOE TENo, MaTepualbHass TO4YKa,
PaBHOYCKOpPEHHOE JBH)XKEHHE, CBOOOJHOE MajJieHue, abCoNOTHO yrpyras nedopmanus,
abCOJIOTHO ynpyroe u aOCOJIOTHO HEYNPYroe CTOJKHOBEHHS, MOJENN ra3a, *HUJIKOCTH U
TBEPAOTO (KPUCTAUIMUECKOI0) TeENA, WACANBHBIM a3, TOYEYHBIM 3aps], OJHOPOAHOE
IEKTPUUECKOE TI0JIE;



pa3nuyarh yclnoBHs (TpaHUIIbI, 00JIACTH) MPUMEHUMOCTH (U3NUYECKUX 3aKOHOB, TOHUMATh
BceoOImMi XxapakTep (yHIAMEHTAIbHBIX 3aKOHOB M OTPAaHUYEHHOCTb HCIOJIb30BAHUS
YaCTHBIX 3aKOHOB;

aHAJIM3UPOBaTh U OOBSCHAThP MEXaHUYECKHE IPOLIECCHl U SIBJIEHUS, UCIOJIb3ys OCHOBHBIE
MOJIOKEHHS U 3aKOHBI MEXaHUKHU (OTHOCHTEIBHOCTh MEXAaHUYECKOTO ABIDKEHHS, (HOPMYJIbI
KMHEMAaTHKH PaBHOYCKOPEHHOTO JBWXKEHUS, NpeoOpa3oBaHus [ammiess Iiasi CKOPOCTH U
nepeMeIeHus, 3aKoHbl Hpl0TOHA, MPUHIMII OTHOCUTEIBLHOCTH [ anuies, 3aKOH BCEMUPHOTO
TATOTEHMS], 3aKOHBI COXPAaHEHUS UMITYJIbCA U MEXaHUYECKOW SHEPIHH, CBA3b paOOThI CUJIIbI C
U3MEHEHUEM MEXaHUYECKOM HSHEPruM, YCIOBHUS PAaBHOBECHS TBEPIOTO Teja), IPU 3TOM
HCI0JIb30BaTh MATEMAaTUYECKOE BBIPA)KEHHUE 3aKOHOB, YKa3bIBaTh YCJIOBMSI IPUMEHUMOCTH
(bu3nyecKux 3aKOHOB: NpeoOpa3oBaHuil ["amuiies, BTOporo u Tperbero 3akoHoB HeroToHa,
3aKOHOB COXPAaHEHHUs UMITYJIbCa U MEXaHUYECKON DHEPIUH, 3aKOHA BCEMUPHOTO TATOTEHUS;
aHAJM3UPOBaTh M OOBSCHATH TEIUIOBBIE IPOLECCHl U SBIEHMS, MCIOJIb3Ysl OCHOBHbBIE
nosoxkeHuss MKT u 3akoHbI MOJIEKYJISpHOM (DU3MKM M TEPMOAMHAMMKH (CBSI3b JIaBJICHUS
HJCabHOIO Tra3a €O CpeJHEed KHHETMYECKOM DJOHEpPrue TEeIUIOBOTO JBW)XKECHHUS W
KOHIICHTPALlUEd €ro MOJIEKYJ, CBA3b TEMIIEpaTypbl BELIECTBA CO CPEAHEN KMHETHYECKOU
SHEPrueil TEIUIOBOrO JBMKEHMS €ro 4acTull, CBS3b [JaBJICHMS MWJEAJIBHOIO rasa ¢
KOHLIEHTpallMel MOJIEKYJ W €ro TemIlepaTypod, ypaBHeHue MenneneeBa—KianelipoHna,
NEpBBIA 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHUS YHEPIMH B TEIUIOBBIX IPOIECCAX), IIPU
9TOM MHCIOJb30BaTh MaTEMAaTUYECKOE BBIPAXKEHHME 3aKOHOB, YKAa3blBaTbh YCJIOBHS
IIPUMEHMMOCTH ypaBHeHMsI MeHeneesa—Knaneipona;

aHAJIN3UPOBATh U OOBACHATH JIEKTPUUECKUE SIBJICHUSI, UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS U
3aKOHBI 3JIEKTPOAMHAMHMKHM (3aKOH COXPAaHEHHUs 3JEKTPUYECKOro 3apsaa, 3akoH Kyiona,
MIOTEHLMAJIBHOCTD JJIEKTPOCTATUUECKOTO II0JIA, NMPUHIMII CYNEPIIO3ULHUU DIEKTPUUECKUX
I0JIEH, IPU 3TOM yKa3bIBasl yCIOBHS IPUMEHUMOCTH 3aKkoHa KyiloHa, a Tak)ke MpakTHYeCKU
Ba)KHBIE COOTHOILEHUS: 3aKOHbI OMa JJi ydacTKa LeNH U JUIsl 3aMKHYTOM 3JIE€KTPUUECKOM
uenw, 3akoH /[xoymns—Jlenua, npasuna Kupxroda, 3akonst dapanest 11 21eKTpoian3a);
ONMUCHIBaTh (PU3MUECKHE NPOLECCHl U SBJICHMS, HCIOJIb3Ys BEIMYMHBI: IEpeMEIIeHUE,
CKOPOCTb, YCKOPEHHE, UMITYJIbC TE€Ja U CUCTEMBI TE€J, CHUJA, MOMEHT CHJIbI, JIaBICHHE,
MOTEHLIMAJIbHAs AHEpPrusi, KWHEeTHYECKasi SHEepPIus, MeXaHU4ecKas dHeprus, pabora CHIbI,
LIEHTPOCTPEMUTEIIBHOE YCKOpPEHHE, CWIA TSKECTH, CHJIA YOPYIOCTH, CHJIa TpPEHHS,
MOIITHOCTh, PHEPrusl B3aMMOJEHCTBHs Tena ¢ 3emicil BOMM3M €€ MOBEpXHOCTH, SHEPIHs
yrpyroit aedopManuu npyx HHbI, KOJMYECTBO TEIJIOTHI, aOCOJIIOTHAs TeMIepaTypa Tena,
paboTa B TepMOJAMHAMUKE, BHYTPEHHSISI SHEPTUS WJEAIbHOIO OJHOATOMHOIO rasa, pabora
MJICAIbHOTO Ta3a, OTHOCUTENbHAs BIAXHOCTH Bo3ayxa, KIIJI maeanpHOro TeEmioBOro
JBUTATENS; JIEKTPUUECKOE IO0JIE, HAPSHKEHHOCTh IEKTPUYECKOTO MOJISA, HANPSHKEHHOCTh
I10JI1 TOYEYHOTO 3apsA]a WIM 3apsyKEHHOTO IIapa B BAKyyM€ U B JUAJIEKTPUKE, MOTEHIIAAI
ANEKTPOCTATUYECKOTO I0JIS, PA3HOCTh MOTEHLUAIOB, JIEKTPOABMKYIIAs CUJIA, CHJIA TOKA,
HalpsDKEHWEe, MOIIHOCTh TOKA, JJIEKTpUYecKas €EMKOCTh IUIOCKOrO KOHJAEHCATopa,
CONPOTHUBIIEHNE Yy4YacTKa LENH C IOCIECIO0BAaTEIbHBIM W IApaJUIEIbHBIM COEJUHEHUEM
PE3UCTOPOB, SHEPTUS AIEKTPUUECKOTO MOJI KOHAEHCATOPa;

OOBSACHATH OCOOEHHOCTH MPOTEKaHUs (PU3MUECKUX SIBICHUN: MEXaHWYECKOE JBHXKEHUE,
TEIJIOBOE JIBM)KEHUE YaCTHIl BEIIECTBa, TEIUIOBOE paBHOBECHE, OPOYHOBCKOE IBHIKEHHE,
mud¢ys3us, ucnapeHue, KWUMEHWE U KOHJACHcalus, IUIABIEHHWE U KpUCTAJIM3aIus,
HaIpaBJIEHHOCTh TEIJIONEpeadn, dJIEKTPU3ALUsl TN, SKBUIOTEHIIMAIBHOCTh TOBEPXHOCTH
3apsHKEHHOTO ITPOBOHMKA;



MIPOBOJIUTH HCCIIEJIOBAaHUE 3aBUCHMOCTH OIHOH (DM3WYECKOM BEIMUYMHBI OT APYrod ¢
HCIOJIb30BAHUEM NPSIMBIX U3MEPEHUH, IPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHPOBATH
pe3yabTaThl MOJTYYEHHON 3aBHCUMOCTH (PM3MYECKHX BEIMYUH B BUAE IPa(UKOB ¢ yd&€TOM
aOCOIIOTHBIX MMOTPELIHOCTEH U3MEPEHUH, JIeNIaTh BHIBOJIBI IO PE3YJIbTaTaM HUCCIICAOBAHMS,
MIPOBOJIUTH KOCBEHHbIE M3MepeHHs (U3NYECKUX BEIMYUH, TPH OSTOM BHIOMpATh
ONITUMAJILHBIA METOJ U3MEPEHHUS, OLICHUBATh a0COJIIOTHBIC M OTHOCUTEIBHBIE MTOTPEIIHOCTH
IIPSIMBIX U KOCBEHHBIX U3MEPECHHUI;

IIPOBOAUTH OMBITHI IO IPOBEPKE MPEAJIOKEHHON TUIOTE3bl: IUIAHUPOBATH 3KCIEPUMEHT,
coOupaTh HKCHEPUMEHTAIbHYIO YCTAHOBKY, aHAJU3UPOBaTh IOJYYEHHbIE pe3yJbTaTbl U
JIeJIaTh BBIBOJ O CTaTyCe IPEUI0KEHHON TUIIOTESBL;

coOiogaTh IpaBuiaa 0O€30MaCHOrO TpyJda IpU HIPOBEAEHUM HCCIEIOBAaHUI B paMKax
y4eOHOTO JKCHEpUMEHTa, NpPAaKTUKyMa M Y4eOHO-HCCIEeNOBATENbCKOW M TMPOEKTHOM
NESITeIbHOCTH C  HCIOJB30BAaHMEM HM3MEPUTEIbHBIX YCTPOHCTB U JIaOOPaTOPHOTO
00opyI0BaHUS;

pelarh pacu€THbIE 3a/1a4u C SBHO 33JJaHHOW M HESIBHO 3a/1aHHOM (PM3MYECKOM MOJEIbIO: Ha
OCHOBAHMHU aHaJM3a YCJIOBHS OOOCHOBBIBATH BBIOOP (PU3MUECKOW MOJeNu, OTBeuarolien
TpeOOBaHUAM 3aJaud, HPUMEHATh (OPMYJbI, 3aKOHBI, 3aKOHOMEPHOCTH M IOCTYJIAThl
bu3NYeCKUX TEOpUd MNpPHU HCHOJIH30BAHUM MATEMAaTHYECKHMX METOJIOB peIICHUs 3ajad,
IIPOBOAUTH Pacy€Thl HA OCHOBAHWM HMMEIOIIMXCS JAAHHBIX, aHAJIM3UPOBAaTh PE3YyNbTAaThl U
KOPPEKTHPOBAaTh METO/IbI PELICHUS C YYETOM MOJIyYEHHBIX PE3YJIbTaTOB;

pelarh KaueCTBEHHBbIE 3a/auyd, TpeOyrolue NPUMEHEHUs 3HaHUM U3 PasHbIX pPa3/ieiioB
Kypca (pU3MKH, a TaKKe MHTErpalluu 3HaHUH U3 APYIUX MPEeIMETOB €CTECTBEHHO-HAYUYHOTO
LMKJIA: BBICTPAUBATh JIOTUYECKYIO LIETIOYKY PACCYKIEHUM € OIIOPON HA U3YyUYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PH3HUECKHUE SIBIICHHS,

UCIOJb30BaTh TEOPETHUYECKHE 3HAHMs A OOBSCHEHHS OCHOBHBIX IPUHLUIIOB pPabOThI
M3MEPUTENIbHBIX TPUOOPOB, TEXHUUYECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
MPUBOANTH NPUMEPHI BKJIaJa POCCHUICKMX M 3apyOekHbIX YUYEHBIX-(DU3MKOB B pa3BUTHE
HayKH, B 00bSICHEHNE IIPOLIECCOB OKPYKAIOLIET0 MHUPA, B pa3BUTHE TEXHUKU M TEXHOJIOTHII;
aHAJIM3UPOBATh U OLEHUBATh MOCJIEJICTBUS OBITOBOW M MPOU3BOJCTBEHHOW IESATENBHOCTH
4elioBeKa, CBA3aHHOW C (U3MYECKUMHU IIpoLleccaMH, C IMO3ULHUH SKOJIOIMYECKO
0€30MacHOCTH, IPEJCTABICHUN O pallMOHAILHOM IIPUPOJIONOIB30BaHNH, a TAK)KE Pa3yMHOM
UCIOJIb30BAaHUN JOCTM)KEHMH HAyKM M TEXHOJOTMH U1 JAJIBHEHIIEro Ppa3sBUTHS
YeJIOBEUYECKOI0 O0IIECTBA;

IPUMEHATh pa3IMyHbIe CIOCOObI paboThl ¢ HMH(popMalueld (U3NYECKOro COAEpKaHUsS C
MCIOJIb30BAHUEM COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJIOTUHM, MPU 3TOM HCIIOIb30BaTh
COBpEMEHHbIE MHPOPMAIIMOHHBIE TEXHOJIOTUHU Ul TMOUCKA, MEepepadOTKU U MPEIbSIBICHUS
y4eOHOM M Hay4yHO-TIOMYNAPHOW HH(POPMALMHU, CTPYKTYPUPOBAHUS W HHTEPIPETALUH
uHbOpMalMY, TOJYYEHHON U3 pa3jIMyHbIX HCTOYHUKOB, KPUTUYECKU aHaJIU3UPOBATH
MoJiyyaeMyro MHGOpPMAIMIO U OLIEHHWBATh €€ JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIHXCS
3HAHUM, TaK ¥ HA OCHOBE aHAJIN3a UCTOYHHKA HH(OpMaLINK;

MpOSABIATh  OpraHU3alMOHHbIE M  TO3HABAaTEJIbHbIE  YMEHHUS  CaMOCTOSITENIbHOTO
NpUOOpETeHUs] HOBBIX 3HAHMW B TNPOIECCE BBHIMOJIHEHUS MPOEKTHBIX M y4eOHO-
HCCIIeI0BATENCKUX PaldoT;

paboTaTh B IPYIIE C UCIIOJIHEHUEM PA3IMYHBIX COLIMAJIBHBIX POJIEH, MJIaHUPOBATh padboOTy
IpyNNbl, PALMOHAIBHO PACHPENETATh MACITEIBHOCTh B HECTAHJAPTHBIX CHUTYalMsIX,



aJIecKBaTHO  OLEHWBATh BKJIQJ KaXKIOTO M3 YYAaCTHUKOB TIpPYyNNbl B  pELICHHE
paccMaTpuBaeMoi MpoOIeMBblL;

MPOSBIIATH MOTUBALUIO K OyAymieil mpodeccuoHaIbHOM AeATeIbHOCTH M0 CHEeHATbHOCTSIM
(U3HKO-TEXHUYECKOTO MPOUIISL.

K kxonny obOywenuss B 11 Knacce mnpeAMETHbIE pPe3yNbTaThl HAa YriayOJIEHHOM YPOBHE JOJIKHBI
OTpaxkaTb c(HOPMUPOBAHHOCTH Yy OOYUAIOLIUXCSl YMEHUI:

IIOHUMAaTh POJb (PU3UKU B SKOHOMUYECKOH, TEXHOJOTMYECKOH, COUATIBLHOW M ITHYECKOU
cdepax AeATENHHOCTH YEJIOBEKa, POJIb U MECTO (PM3UKU B COBPEMEHHON HAy4YHOW KapTHUHE
MUpA, POJIb ACTPOHOMHHU B MPAKTUYECKON JESATEIHLHOCTH YEJIOBEKa U JalbHEUIIEM HayqyHO-
TEXHUYECKOM pa3BUTHUH, 3HAYEHUE ONMCATEIBbHOM, CHCTEMaTU3UPYIOLIeH, 00bsICHUTEIbHON
U IPOTHOCTUYECKON (QYHKUMH (U3NYECKOM TEOpUM — 3JIEKTPOJUHAMUKHU, CIELUATbHOM
TEOPHH OTHOCHTEIBHOCTH, KBAHTOBOH (DM3UKH, pOJIb (PU3NIECKON Teopuu B (HOPMUPOBAHHU
MPECTaBICHUN 0 (PU3NUYECKON KapTHHE MHUPA, MECTO (PU3UYECKON KapTHHBI MUpa B 00IIEM
psLy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX PEACTABICHUN O IPUPOE;

pa3nuyath YCIOBHUS MPUMEHUMOCTH Mojenel (U3MUECKUX Tel W IMPOLECCOB (SBICHUN):
OJTHOPOJIHOE 3JIEKTPUYECKOE U OJHOPOJHOE MArHUTHOE IOJIsl, FApMOHUYECKHUE KoeOaHus,
MaTeMaTUYECKUH MAATHUK, WJCAbHBIA NPYXUHHBIM MasTHUK, TapMOHHYECKUE BOJIHBI,
UJeabHBIN KoJIeOATENbHBIM KOHTYpP, TOHKAas JIMH3a, MOJEJEH aromMa, aTOMHOIrO sjpa
KBAaHTOBOM MOJICIIM CBETA;

pa3nuyath yclnoBHs (TpaHUIIBI, 00JACTH) MPUMEHUMOCTH (U3UYECKUX 3aKOHOB, TIOHUMATh
BceoOmMid XapakTep (yHIAMEHTAIBHBIX 3aKOHOB W OTPAHWUYCHHOCTH HCIOJIB30BAHUS
YaCTHBIX 3aKOHOB;

aHATM3UPOBATh W OOBACHATH DJCKTPOMArHUTHBIC WPOIECCHI W SIBICHUS, HCIONB3Ys
OCHOBHBIC TIOJIO)KEHUS M  3aKOHBl JJIEKTPOJMHAMMKM U  CHEHMAIbHONH  TEOopuu
OTHOCUTEJIBHOCTH (3aKOH COXpAaHEHMs DJIEKTPUYECKOro 3apsja, cuia Ammepa, cuia
JlopeHnia, 3aKOH OJJIGKTPOMarHUTHOM WHAYKIMHU, mnpaBwio Jlenma, cBsa3p  IJIC
CAMOMHIYKIIMH B 3JIEMEHTE JJICKTPUYECKOH IIEMH CO CKOPOCTHIO M3MEHEHHS CHIIBI TOKA,
MOCTYJIaThI CIIELUAIbHOW TEOPUU OTHOCUTENIBHOCTH DUHIITEHHA);

aHATM3UPOBATh W OOBSCHATH KBAHTOBBIC TPOLECCHI M SIBICHUS, HCIOIB3YS ITOJOKECHUS
KBaHTOBOM (u3uku (ypaBHeHMe OWHmITeWHa a8 (oTtodpdexTa, MepBbIE U BTOPOIi
MmocTysaTel bopa, MpUHIUI COOTHOILIEHUs HeomnpeaenéHnocted ['eizenOepra, 3aKOHBI
COXpaHEHHs 3apsAJOBOTO M MAacCOBOTO YHWCENl W JHEPTHH B SACPHBIX PEAKIUAX, 3aKOH
PaIMOAaKTUBHOIO pacmaja);

OIMCHIBAaTh (PU3MUYECKHE TPOIECCHl W SBJICHUS, WCIOJIB3Yys BEIUYMHBL: HANPSHKEHHOCTH
JIEKTPUUYECKOTO TMOJIs, MOTEHIMAN 3JIEKTPOCTATHUECKOro IMOJIs, Pa3HOCTh IMOTEHIUAJIOB,
JIEKTPOABIIKYIIAS CHJIA, UHAYKIMS MarHUTHOTO TOJIsl, MArHUTHBIM MOTOK, cuiia AMIiepa,
WHIYKTUBHOCTD, AJIEKTPOABIDKYINAs CHJIa CAMOWHAYKIIMH, YHEPTHsS MarHUTHOTO ITOJIS
MPOBOJTHUKA C TOKOM, PEISTUBUCTCKHA WMITYJIbC, IIOJTHAS JHEPTUs, DHEPTUsl MOKOs
CBOOOHOM YaCTHUIIBI, SHEPTHSI U UMIYJIbC (POTOHA, MACCOBOE YMCIIO U 3apsi AApa, SHEPTus
CBSI3U 71pa;

OOBSICHATH OCOOEHHOCTH NPOTEKAHUS (PU3NYECKUX SBICHUMN: AIEKTPOMArHuTHasE MHIYKINS,
CAMOMHIYKIIMSI, PE30HAHC, HWHTEepPEpeHIs] BOJH, AU(paKIMs, AUCHEPCHUs, IOJIHOE
BHYTpeHHee oTpaxkeHue, Qoroarnexrpuueckuii sdpdext (poroaddexr), ampda- u Oera-
pacrazpl siep, raMmMa-u3iydeHne sjaep, Gu3ndeckue MPUHIMIEI CTICKTPATEHOTO aHAN3a |
paboThI Ja3zepa;



ONpEeNEeATh HaANpaBICHUE HMHAYKIMM MAarHATHOTO IMIOJsSl MPOBOAHUKA C TOKOM, CHJIBI
Awmmnepa u cuisl Jlopenna;

CTPOUTH M300paKeHHEe, CO3/1aBaeMOe MJIOCKUM 3€pKajioM, TOHKON JIMH30#, U paCCUNUTHIBATD
€ro XapaKTEPUCTUKY;

MIPUMEHATh OCHOBOIIOJAralOIINe ACTPOHOMUYECKHE IIOHATUSA, TEOPUU M 3aKOHBI JJIA
aHayiM3a U OOBSICHEHHS] (PU3NYECKUX MPOIECCOB, MPOUCXOAIINX B 3BE3/1aX, B 3BEIAHBIX
CUCTEMaxX, B MEXKTAJIAKTHUECKON Cpele; MBKEHUS HEOCCHBIX Tell, IBOJIONHH 3BE3N H
Bcenennolii;

MIPOBONTH MCCIIEIOBAHUE 3aBUCUMOCTEH (PU3UICCKIX BEITUYHH C UCIIOJIb30BAHUEM MIPSIMBIX
MU3MEpEeHUui, IpU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PMUKCUPOBATh Pe3ysIbTaThl MOITYYEHHON
3aBUCHUMOCTH (M3MUYECKUX BEJIMYMH B BuAEe TpapukoB ¢ Y4€TOM aOCOIIOTHBIX
MOTPEUTHOCTEN U3MEPEHUH, J1eJIaTh BHIBOJIBI 110 PE3yJIbTaTaM UCCIEAOBaAHUS;

MPOBOAUTh KOCBEHHBIE U3MEpEeHHs (PU3MUECKHX BEJIWYUH, IMpPU OSTOM BBIOMpAThH
ONTUMAJIBHBIA METOJT U3MEPEHHUS, OLICHUBATH A0COIIOTHBIE M OTHOCUTEIbHBIE TTOTPEIIHOCTH
MPSIMBIX U KOCBEHHBIX U3MEPEHUI;

MPOBOJIUTH ONBITHI IO MPOBEPKE MPEJI0KEHHONW THIOTE3bl: IJIAHUPOBATh SKCIEPUMEHT,
coOMpaTh IKCHEPUMEHTAIBHYIO YCTAaHOBKY, aHAIM3UPOBATH IOJYYCHHBIC PE3yJIbTaThl H
JIeNaTh BBIBOJI O CTATyCE MPEAJIOKEHHOM TUIIOTE3bI;

OMUCHIBATh METOJIbI MOTYUYECHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUI;

coOMIoaTh MpaBWwiia OC30MACHOTO TpyAa MpPH MPOBEICHUW WCCICAOBAHHA B paMKax
y4eOHOro »HKCIEPUMEHTa, MPAaKTUKyMa M Yy4eOHO-HCCIEeIOBATENIbCKOW U TMPOEKTHOU
JEeSTeIbHOCTH C  HWCIIOJIb30BAHUEM HW3MEPUTENbHBIX YCTPOWCTB U 1a00paTOpHOTO
o0opymoBaHUs;

peuiath pacuéTHbIC 33/1a4U C SBHO 33JJaHHONM M HESIBHO 3a/1aHHOM (DM3MYECKON MOJIENbIO: Ha
OCHOBAHHWM aHAJIM3a YCJIOBHS BBIOMpATh (PU3MUECKHE MOJENH, OTBEYAIOIIUE TPEOOBaAHUSM
3a/1auu, TPUMEHATH (POPMYIIbI, 3aKOHBI, 3AKOHOMEPHOCTU U MOCTYJIATH (PU3NUECKUX TEOPU
MIPY KCIIOJB30BAHUHM MATEMaTHYECKHUX METOAOB pEILICHUs 3a]ad, MPOBOJUTH Pacy€Thl HA
OCHOBaHMHU HMMEIOUIUXCS JaHHBIX, aHAJIM3UPOBATH PE3YJIbTAThl U KOPPEKTUPOBATh METObI
penieHus ¢ yuéToM MOJyYSHHBIX Pe3yIbTaTOB;

peliaTh KaueCcTBEHHBIE 3a/Jauyd, TpeOyrollue MPUMEHEHUS 3HAaHUM M3 Pa3sHBIX pPa3/ielioB
Kypca pU3MKH, a TaK)Ke MHTETpalliy 3HaHUW U3 APYTHX MPEIMETOB €CTECTBEHHO-HAYYHOTO
[UKJIA: BBICTPAUBATh JIOTUYECKYIO IIETIOYKY PACCYkICHHI C ONOPON Ha U3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHUS;

WCIIOIb30BaTh TEOPETUUYECKUE 3HAHUS JJIi OOBSACHEHHS OCHOBHBIX MPHHIIUIIOB PAaOOTHI
HM3MEPUTENBHBIX TPHUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIOTUUYECKUX MPOIIECCOB;
MIPUBOJIUTH TPUMEPHI BKJIaJa POCCHUHCKUX U 3apyOCKHBIX YUEHBIX-(DU3MKOB B pa3BUTHE
HayKH, B 00bSICHEHHE TIPOIECCOB OKPYKAIOIIETO MUPA, B pa3BUTHE TEXHUKU U TEXHOJOTHUI;
aHAJIM3UPOBATh M OIEHUBATh MOCIEJICTBUS OBITOBOW M MPOWU3BOJCTBEHHOU NEATENHHOCTH
YeloBeKa, CBA3aHHOW ¢ (U3MYECKUMHU TMPOILeCCaMH, C TMO3UIMH  IKOJIOTHYECKOM
0€301acHOCTH, MPEICTABIICHUN O PAIMOHAIBHOM MPUPOJIONOIH30BAHNH, & TAK)KE Pa3yMHOM
WCMOJIb30BAHUM JTOCTMKEHUM HAyKM W TEXHOJIOTMM 1 JAJIbHEWIIEro pa3BUTHS
YeJI0BEYECKOro OOIIECTRA;

MPUMEHATHh PA3JIMYHBIE CIOCOOBI paboOTHl ¢ WHpOpMarmend (QPU3NUECKOTO COACpPIKAHUS C
WCIOJIb30BAHUEM COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTUH, TPU ITOM HCIOIB30BaTh
COBpeMEeHHBbIE WH()OPMAIIMOHHBIE TEXHOJIOTHHU IS TTIOMCKA, TIEPEPAOOTKU U MPETbIBICHUS



y4eOHON H HAyYHO-TIONMYJSIPHOW WH(OpPMANU, CTPYKTYPHPOBAHHUS W HMHTEPIPETAIIUH
nH(OpMAILIUY, TONYYCHHOH W3 pa3IMYHBIX HMCTOYHHKOB, KPUTHUYECKU aHAIM3UPOBATH
MoJTy4yaeMyro MH(OPMAIUIO M OICHWBATh €€ JOCTOBEPHOCTh KaK HA OCHOBE MMEIOIIUXCS
3HaHWi, TaK ¥ Ha OCHOBE aHAJIN3a UCTOYHUKA HH(pOpMaIH;

NOPOSIBJISITH ~ OPraHM3allMOHHBIE M [O3HABATENbHBIE  YMEHHS  CaMOCTOSITELHOTO
NpUOOpPETeHUs] HOBBIX 3HAHMKW B TIPOIECCE BBIMOJHEHUS MPOSKTHBIX M y4eOHO-
HCCIIEI0BATENBCKUX PaldoT;

paboTatrh B TpyIIE C MCIOJHEHHEM PA3JIMYHBIX COLMAIBHBIX POJICH, INIAHUPOBATh PadOTy
TPYIIBI, PALMOHATIBHO PpPACHpPEACTATh JEATENbHOCTh B HECTAHAAPTHBIX CHTYaLUsX,
aJIeKBaTHO  OIICHMBATh BKJIAQJ KAXAOTO M3 YYaCTHUKOB TPYNIBl B  pELICHHE
paccMaTpuBaeMoi poOIIeMBlI;

MPOSIBJISITH MOTHBALIMIO K OyayIeit mpoecCuOHaIbHON AeSITEIbHOCTH 110 CIIEHUATBHOCTAM
(hUBUKO-TEXHHUUECKOTO MPODHUIISL.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC
Ne HaumeHoBaHue pa3/iesioB U TeM NPOTrPaAMMBbI Korecrso
4acoB
Pa3znen 1. HAYYHBIH METO/J ITO3HAHUS TPUPO/IbI
11 HayunsIit MeTO/ MTO3HAHUS TTPUPOIBI
Hroro no pazneny
Paznen 2. MEXAHUKA
2.1 KunemaTtuka 10
2.2 JuHamuka 10
2.3 Craruka TBEpAOIO TEa 5
2.4 3aKOHbBI COXPAHEHUSI B MEXAHUKE 10
Utoro no pazneny 35
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
3.1 OCHOBBI MOJIEKYJISIPHOKUHETUYECKON TEOpUHU 15
3.2 Tepmoaunamuka. TerioBbie MalTMHBI 20
3.3 ArperatHble COCTOSIHUS BelecTBa. Da3oBbIe MEPEX0IbI 14
Wroro mo pazneny 49
Paznen 4. JIEKTPOINHAMUKA
4.1 DNeKTpruYecKoe moJie 24
4.2 IToCTOSTHHBIN JIEKTPUYECKHI TOK 24
4.3 Toku B pa3nuuHBIX cpenax 6
Uroro no pazneny 54
Pa3znen 5. DUSHUYECKUM MPAKTUKYM
5.1 Ouznyeckuil NpakTUKyM 16
Hroro no pasneny 16
O06001IeHre U cucTeMaTU3aIis 3HaHUIA 10
OO111ee KOMMYECTBO YacOB IO MPOTpPaMMe 170




11 KITACC

No HaumeHoBaHue pa3ejioB H TeM MIPOrpaMMbl Kommecrso
4acoB
Paznen 1. JIEKTPOJAUNHAMUKA
11 MarnutHoe nose 14
1.2 DNeKTpOMarHuTHas HHIAYKLIHS 13
Hroro no pazueny 27
Pazgen 2. KOJIEBAHUSA U BOJIHBI
2.1 Mexannueckue KoyeoaHus 10
2.2 DJIEeKTpPOMarHUTHBIC KOJIeOaHUs 15
2.3 MexaHu4ecKre 1 AIEKTPOMAarHUTHBIE BOJIHBI 10
24 OnTuka 25
Utoro no pazneny 60
Pazzea 3. OCHOBBI CIIEIIUAJIBHOM TEOPUM OTHOCHUTEJBHOCTH
3.1 OchnoBbel CTO 5
Uroro no pazneny 5)
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynsipHo-BOIHOBOH Ayanu3m 15
4.2 ®dusnka aToma 5)
4.3 ®dusrka aTOMHOTO SApa U AIEMEHTAPHBIX YaCTHII 5
Wroro mo pazneny 25
Pazgen 5. 9JIEMEHTBI ACTPOHOMMUHU U ACTPOPU3UKHU
5.1 ‘ ONeMEeHTBI aCTPOHOMUU U acTPOPU3UKU 12
Hroro no pasneny 12
Paznen 6. PU3HUECKHUN MPAKTUKYM
6.1 ‘ Pu3nYeCKUi MPaKTUKYM 16
Wroro mo paszneny 16
Pazgen 7. OBOBIIAIOIIEE IOBTOPEHHUE
CucremaTtu3zanus 1 0000IIeHHE TPEIMETHOTO COAEPKAHUSI U OTIbITA
7.1 NesITeIbHOCTH, IPUOOPETEHHOTO NMPH U3y4YeHUH Kypca ¢pusuku 10 — 11 15
KJIaCCOB
Uroro mo pazaeny 15
O06001IeHre U crucTeMaTU3alus 3HaHU! 10
OO611ee KOMYECTBO YaCcOB IO TpOrpamMmme 170




IHHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
N Titeren sonras KosmnuecTBo
4acoB

1 ®dusuka — pyHIaMEHTaIbHAS HAYKa O PUPOIC 1

5 Hayunblif MeTos1 MO3HAHUS U METOABI UCCIIEAOBAHUS (PU3NUECKUX 1
SIBJIEHU

3 DKCHepuMEHT U Teopusl B Ipoliecce mo3HaHus npupoasl. Habmonenue u 1
9KCIIEPUMEHT B (pu3HKe

4 Crioco0b1 n3MepeHus PU3NIECKUX BETHUNH 1

5 AOGCOIIOTHAS M OTHOCUTENbHAS TOTPEIIHOCTH U3MEepEeHUN (HU3NYECKUX 1
BEJINYUH
MognenupoBanue B ¢pusuke. Ponb u mecto pusuku B hopMupoBaHun

6 COBPEMEHHOM HAyYHOU KapTHHBI MUPA, B IPAKTUYECKOM ACSATEIbHOCTU 1
Jronen

7 Mexannueckoe nBuxkenue. Cucrema orcyeta. OTHOCUTEIBHOCTh 1
MEXaHU4eCKOTOo IBMKeHus. [Ipsimast 1 oOpaTHas 3a/1a4 MEXaHUKU
Pannyc-BekTop maTepuaibHON TOUKH, €r0 MPOEKIIMU Ha OCU KOOPIMHAT.

8 Tpaexropus. [lepemenienue. Ckopocts. MIX npoekuuu Ha ocu 1
KOOpJIUHAT

9 PaBHoMepHOE npsmonuHelinoe nBuxkeHue. ['padhuyeckoe onucanue 1
PAaBHOMEPHOTO IPSIMOJIMHEMHOTO JIBU>KEHHS

10  CrnoxeHue nepemeIieHnid U CKkopocTeid. Perenne 3amau 1

1 HepaBHoMepHOe aBM>keHHE. MTHOBEHHAs! CKOPOCTb. Y CKOPEHHE. 1
[IpssmonuHETHOE ABUKEHHE C TIOCTOSIHHBIM YCKOPEHUEM

12 I'padnueckoe onucanue NPSIMOIUHENHOTO JBUKEHHSI C TOCTOSHHBIM 1
YCKOpEHUEM

13 CBoOoaHoe majienre. Y CKopeHrue CBOOOTHOTO TaJeHUs. 3aBUCUMOCTh 1
KOOpJMHAT, CKOPOCTH, YCKOPEHHUS OT BpEMEHU U UX TpapuKu

14  JIBwxeHue Tena, OpOLUIEHHOTO MO/ YIJIOM K TOPU30HTY 1
KpuBonuneiinoe nBuxeHne. [[BrH>keHre 10 OKPY>KHOCTH. YTJIOBas U

15  nunelinas ckopocts. [lepron u yactora. LleHTpocTpemuTensHoe u 1
IIOJIHOE YCKOPEHHUE

16  KontpompHas pabota mo Teme "Kunemarmka" 1

17 IIepBbiif 3ak0oH Hprorona. MHepunansusie cucteMsl orcuéra. [IpuHumn 1
oTHOocuTenbHOCTH ["anunesd. HemnepunanabHble CUCTEMBI OTCUETA

18 | Cuna. PaBHOnelicTBytomas cuna. Bropoit 3akon HetoTona. Macca 1

19  BsaumopeiictBue ten. Tpernii 3akoH Herorona

20 [IpuHnunn cyneprno3unuu cwil. Pemenne 3a1ad Ha IPUMEHEHUE 3aKOHOB 1

Hrrotona



KoanuectBO

Ne Tema ypoka
4acoB

91 3aKOH BCEMUPHOT'O TATOTEHHs. DKBUBAJICHTHOCTh TPAaBUTALIMOHHON U 1
MHEPTHOU MaccChl

22 Cwuia TSOKECTH U yCKOPEHHE CBOOOTHOTO ITaICHUS 1

23 JIBrkeHre HeOEeCHBIX TeN U MX UCKYCCTBEHHBIX CITyTHHUKOB. [lepBast 1
KOCMHYECKasi CKOpocTb. 3akoHbl Kerutepa

24  Cuna ynpyroctu. 3akoH ['yka. Bec Tena 1

o5 Cuna tpenus. [Ipupoaa u Buabl cui TpeHus. J|BHKeHne B )KUAKOCTH U 1
ra3e ¢ y4€TOM CHJIbI COIPOTUBIICHUS CPEJIbI

26  JlaBnenme. ['mapocraruueckoe nasienue. Cuna Apxumena 1

97 AbcomtoTHO TBepaoe Teno. [loctynaTensHoe u BpamareiabHOe 1
JBUKEHHE TBEPAOTO Tella

28  MOMEHT CHJIBI OTHOCUTENILHO OCH BpamieHus. [lneqo cums 1

29 CrnosxeHue cull, NPUIOKEHHBIX K TBepAoMY Temy. LleHTp TsxecTu Tena. 1
YcnoBus paBHOBecHs TBEPAOro Tena. Busl paBHOBecHs

30 Pewenue 3amau

31  KourponpHas padora no teme "JImaamuka. Ctatuka TBepa0ro Tena" 1
Nmnynbc MaTepuanbHOU TOYKU, CUCTEMBI MaTepHalIbHBIX ToueK. LleHTp

32  Macc CHCTEeMbl MaTepHANIbHBIX TOUEK. Teopema o ABMKEHUU [IEHTpa 1
Macc

33 Wmnynbe cUITbl 1 M3MEHEHNE UMITYJIbCA TeNa. 3aKOH COXPaHEHUS 1
UMIyibca. PeakTuBHOE TBUKEHUE

34 MomeHT uMItysibca MatepruainbHoi Touku. [IpencraBnenue o 1
COXpaHEHHH MOMEHTA UMITYJIbCA B IIEHTPATHHBIX TOJISX

35 Pemenue 3amau 1

36 Pabota cuibl Ha MasioM U Ha KOHEYHOM Tiepemeriennd. [ papudeckoe 1
MpeJCTaBIeHHE PaOOTHI CHITBI. MOIIHOCTD CHIIBI

37 Kunernueckas sneprus. Teopema 00 U3MEHEHUN KHHETUYECKOH 1
SHEpPIrUu MaTepuaIbHOI TOUKU

38 [ToreHnansHble 1 HENOTEHIMAIbHbIE CUIIbL. [loTeHIManbHast SHepTHsl. 1
Bropas kocMuueckas CKOpocTb
Tpetbst Kocmuueckast ckopocTh. CBsi3b pabOThI HETIOTEHIIMAIBHBIX CHJI C

39  W3MEHEHHEM MEXaHWYECKON SHEPTHH CUCTEMBI Tel. 3aKOH COXpaHECHHUS 1
MEXaHWYECKON IHEPTUU

40 VYnpyrue u Heynpyrue CTOJIKHOBeHUs. Y paBHeHne bepHymm s 1
UIeaTbHOHN KUIKOCTH

41  KoHtponbHas paboTa 1o Teme "3aKoHbl COXpaHEHHs B MEXaHUKe" 1

42 PasButue npencraBieHuit o npupo e TeruioTsl. OCHOBHBIE MOJOKEHHS 1

MKT. Iuddy3us. bBpoyHoBckoe nBukeHuE




KoanuectBO

Ne Tema ypoka
4acoB

43 Crpoenune ra3000pa3HbIX, )KUIKUX U TBEPABIX Tell. XapaKTep IBUKCHUS 1
1 B3aUMOJEHCTBHSI YAaCTHIL BELIECTBA

44 Macca u pazmepsl MoJiekyl (aToMoB). KonuuecTBo BeriecTsa. 1
[Tocrosnnas ABoraapo

45 | Temmneparypa. TemnoBoe paBHoBecue. [llkana [{enscus 1

46 Pemenue 3amau 1

47 Wneanbueiii ra3. I'a3oBbie 3aKOHEI 1

48 VYpasuenue Menneneena-Knanelipona. Pemenne 3agau 1

49 | AoGcomotHas Temneparypa. 3akoH JlanpToHa 1

50 | M3zomporieccsl B UACaTLHOM ra3e ¢ MOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA 1

51 I'paduueckoe mpencraBieHe U30MPOLIECCOB: H30TEPMA, U30X0Pa, 1
nzobapa

52 OcnoBnoe ypaBuenne MKT 1

53 Pewenue 3amau
CBs13b a0COMIOTHOM TeMIEPaTyphbl TEPMOIUHAMHYECKON CUCTEMBI CO

54 | cpenHell KMHETMYECKOM 3HEpruel MOCTyNaTeJIbHOr0 TEIIOBOTO 1
JBUKEHUSI €€ 4acTHIl

55  OGoGmenue u cucremaruzanus 3HaHui Mo teme "OcnoBsl MKT"

56  KourtpomnbHas pabora no teme "OcHoBsl MKT"
TepmoauHamMuueckasi cuctemMa. 3ajanie BHEIHUX ycioBui st T /1

57 cucreMbl. BHentnue u BHyTpeHHue napamerpsl. [lapamerpst T/] 1
CUCTEMBI KaK CpeJIHUE 3HaUYEHUS BEJINYMH, OMMCHIBAIOIINX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE

58 Hynesoe nauano repmoannamuku. CamonpounsBoibHas penakcamus T /] 1
CUCTEMBI K TEMJIOBOMY PaBHOBECHIO

59 Monens ueanbHOro ra3a B TepMOJIMHAMUKE. Y CIIOBUS TPUMEHUMOCTH 1
9TOW MOJIETHN

60 VYpaBHenne MeHneneeBa-Kianelipona v BeIpaKeHue JJis1 BHYTPEHHEH 1
SHEPTUU

61 BeIpaxxenue 111 BHyTpEHHEN SHEPTUHA OJHOATOMHOTO UIEAIBHOIO rasa. 1
KBa3ucratnueckue u HecTaTHYECKUE MPOLIECCHI

62 DnemeHTapHas paboTa B TepMOAMHAMUKE. Brrarcnenue paboThl Mo 1
rpaduky mporecca Ha pV-nuarpamMmme

63 Tennonepenaua kak crnoco0 n3MeHeHus1 BHyTpeHHel snepruu T/] 1
cUCTeMBI 0e3 coBepIlIeHUsI pabOThI

64  KouBekuusi, TEIUIONPOBOIHOCTD, U3TYICHUE 1

65 KomnnuaecTBo Temnotel. TermmoéMKocTs Tena. Y qenbHas u MOJsipHast 1

TEIUIOEMKOCTH BeIlleCTBA. Y AebHas TEII0Ta CT OpaHHs TOIIMBA



KoanuectBO

Ne Tema ypoka
4acoB

66  Pacuér xommyecTBa TEIUIOTHI IIPHU TEIUIONEpEaaye 1

67  IlonsTtue 06 agunabatHoM mporecce. [lepBbIii 3aKOH TEPMOAMHAMUKH 1

68 KonuyecTBo TemnoTs! u paboTa Kak Mepbl U3BMEHEHHS BHYTPEHHEH 1
sHepruu T/I cucrtemsl

69 Bropoii 3akoH TepMOAMHAMUKH 715l PABHOBECHBIX U HEPAaBHOBECHBIX 1
npoueccoB. HeobpaTuMocTh MPUPOAHBIX MPOLECCOB

70 | [pwnnmne! gercTBus TerioBbix MammmH. KIT]

71  MaxkcumansHoe 3nauenue KI1JI. [uxn Kapro 1

12 Pemenue 3amau

73 DKOJIOTHYECKHE aCTIeKThI UCIIOIB30BAHUS TEIIOBBIX JIBUTATENCH. 1
TennoBoe 3arps3HEHUE OKPYKArOLIEH CPeIbl

74 Pewenue 3amau 1

75 O06o061IeHre U crucTeMaTu3anus 3HaHuil 1o Teme "TepMonHaMuKa. 1
TernoBble MauHbL"

76  KontpoabHas pabota o teme "Tepmoaunamuka. TerioBbie MalivmHb" 1

77 [TapooOpazoBanue u KoHAeHcanys. VicnapeHue u Kurnenue. Y qenpHas 1
TeIUI0Ta NapooOpa3oBaHUs
HacplenHbie 1 HeHaCHIIEHHBIE Tapbl. KauecTBeHHAsE 3aBUCUMOCTh

7g | TUIOTHOCTH ¥ JABJCHN HACKIICHHOTO [1apa OT TEMIEPaTyPHI, HX 1
HE3aBHCUMOCTh OT 00BbEMa HACKIILIEHHOTO 1apa. 3aBUCUMOCTb
TeMIepaTypbl KUIIEHUS OT IaBJICHHUS B )KUKOCTH

79 BraxxnocTs Bo3yxa. AGCONIIOTHAS M OTHOCUTEIbHAS BIIAXKHOCTh

80 Pemenue 3amau 1

81 Tépnoe Teno. Kpucrammmaeckue u amopdHbie Tena. AHU30TPOIHUS 1
CBOWCTB KPHUCTAJIJIOB

89 [TnaBneHue u KpucTauIM3aLus. Y JelibHas TEIUIOTA IIaBICHHUS. 1
Cybnumarus

83 Hedopmaru TBEpaOTO Tena. PacTskenue u cxarue. Casur. Moayib 1
IOwnra. Ilpenen ynpyrux nedopmannit

84 TennoBoe paciimpeHne KUAKOCTEN U TBEPBIX TeJ. AHTAPMOHU3M 1
TEIUIOBBIX KOJIEOaHMIA YaCcTHII BEIIECTBA

85  IIpeoOpazoBanue 3HEpPruu B (Pa30BbIX Mepexoaax

86 | YpaBHEHHE TEIUIOBOTO OanaHca

87 Pemenue 3amau

88 [ToBepxHOcTHOE HaTskeHue. KannuisipHsle siBiieHus. [{aBnenue non 1
VCKPUBJICHHON MMOBEPXHOCTHIO kuAKocTH. Dopmyrna Jlamtaca

89 O06o01ieHne 1 cucTeMaTu3alys 3HaHu# 1o TeMe "ArperaTHbie 1

cocrossHus BenlecTBa. @a3oBbie nepexoas”




KoanuectBO

Ne Tema ypoka
4acoB
90 KonrtponsHas pabora 1o Teme "ArperarHbie COCTOSIHUS BEIIECTBA. 1
®da3oBbIe nIepexoan"
DJIeKTpu3anus Tell U €€ MPOosBICHUS. DIIEKTPUUYECKUH 3apsia. [[Ba Buaa
91 | snektpuyeckux 3apsanoB. [I[pOBOAHUKY, TUINEKTPUKH U 1
MOJIYTIPOBOTHUKH
92 DJIeMEHTapHBIN ANEKTPUUECKUI 3apsijl. 3aKOH COXPAHEHUS 1
ANEKTPUYECKOTO 3apsaa
93  BsaumopgeiictBue 3apsaaoB. Toueunsie 3apsabl. 3akon Kynona 1
94 Pemenue 3amau
95  Dnexrpuueckoe noie. Ero aeiicTBue Ha 3MEKTPUYECKHUE 3apsiIbI
HanpspxéanocTs anekTpudeckoro nojst. [TpoOHsIit 3apsa. JInnun
96 | HANpPSLKEHHOCTHU ANIEKTpUYECKOro moiis. OQHOPOTHOE ANEKTPUUIECKOE 1
noJie
97 [ToTeHMamTbHOCTh ANIEKTPOCTATUYECKOTO MOJIL. Pa3HOCTh MOTEHINAIOB 1
Y HalpsDKEHUE
08 [TorenmansHast SHEPTHA 3apsiia B JIEKTPOCTATHUECKOM TOJIE. 1
[ToTeHmman 3JMeKTPOCTaTHYECKOTO OIS
99 CBs13b HAPSHKEHHOCTHU TOJIS M PA3HOCTH MOTEHIIMATIOB IS 1
ANEKTPOCTATUYECKOTO MO
100  IIpuHOUI CYNEPIO3UIINH HNEKTPUUECKUX MOJIeH 1
101  Pemrenue 3amaq
102  Ilone Toueunoro 3apsaa. Iloae paBHOMEPHO 3apsKEHHON Cdepsl 1
103 [Tone paBHOMEPHO 3apsHKEHHOTO 10 00BEMY mapa. [loxe paBHOMEpHO 1
3apsKEHHON OECKOHEUHOMU MIIOCKOCTH
104 ITpoBOTHUKY B 3JEKTPOCTATHUECKOM T0JIe. Y CIIOBHE PABHOBECHS 1
3aps10B
105 = JIMPIEeKTPUKH M MOTYIMPOBOIHUKH B SJIEKTPOCTATHUECKOM TI0JIE 1
106 Konnencarop. DnekTpoéMKOCTh KOHIEHCATOpa. DIIEKTPOEMKOCTh 1
TUTOCKOTO KOHJ/IEHCATOpa
107  IlapannenbHoe COeMHEHUE KOHIEHCATOPOB 1
108  TlocnenmoBaTellbHOE COSAMHEHHIE KOHICHCATOPOB 1
109  DOueprus 3apsHKEHHOTO KOHAEHCATOpPA 1
110 Pemenue 3amau 1
111 JIBwxeHHe 3apsHKEHHON YaCTHIIBI B OJTHOPOIHOM BJIEKTPUUYECKOM TI0JIe 1
112  Pemenue 3agau 1
113  OO6obmieHue u cucTeMaTH3aIus 3HaHUH o Teme "DIeKTpuyeckoe mosme" 1
114  KontponbHas padoTa mo Teme "IiaexkTpudeckoe moje" 1



KoanuectBo
Ne Tema ypoka
4acoB
115 Cuna toka. ITocTosiHHBIN TOK. Y CI0BUS CYILIECTBOBAHUS IIOCTOSIHHOI'O 1
ANEKTPUYECKOTO TOKA
116  Ucrounukwm Toka. Hanpspkenue u 9J1C 1
117 3akon Oma Jyis yyacTKa LEeTH. DIEKTPUIECKOE COMTPOTUBICHUE
118 3aBUCUMOCTD COIIPOTUBIIEHUS OJJHOPOIHOTO MPOBOJHUKA OT €r0 JJINHBI 1
Y TUIONIA/IU TIOTIEPEYHOT0 CEUEHUS
119  VnenpHOE CONPOTHUBIICHUE BEIeCTBA. PenieHue 3amaq 1
120 [TocnenoBarenpHOE, MapauieIbHOE, CMEIIAHHOE COSAMHEHNE 1
MIPOBOTHUKOB
121  Pacuér pa3BeTBIEHHBIX ueKTprueckux nenei. [IpaBuna Kupxroda 1
122  Pemenwue 3amau 1
123 Pabota snekTpuueckoro Toka. 3akoH [xoyns —Jlenmna 1
124 | Pemenwue 3amau 1
125 MoIIHOCTD 3IEKTPUUYECKOT0 TOKA. TertoBasi MOITHOCTh, BhIIEIsIeMast 1
Ha pe3ucTope
126  Pemrenue 3amau 1
127  BJIC u BHYTpEeHHEEe CONPOTUBIIEHNE UCTOYHHUKA TOKA 1
128  3akon Oma 115 MOJTHOMU (3aMKHYTOM) SJIEKTPHUUECKOH IenH 1
129  Pemrenue 3amaq 1
130 = MoImHOCT, HCTOYHUKA TOKA 1
131  KopoTtkoe 3amMbIKaHUE 1
132  KonpeHcaTop B IIeTH MOCTOSHHOTO TOKa 1
133  Pemrenue 3aga4 1
134  Pemenue 3aga4 o TeMe "[loCTOSHHBIN 3NeKTpHUUeCKUid TOK" 1
135  Pemenue 3amad mo teme "IIOCTOSHHBIN dNEKTPUIECKHNA TOK" 1
136  Pemenue 3ama4 o teme "[loCTOSHHBIN 3K TpHUUECKUN TOK" 1
137 O06001menue u cucteMaTusaiys 3Hanuit mo teme "IlocTosHHbII 1
AIEKTPUIECKUN TOK"
138  KonrtposbsHas padora o teme "[1oCTOSHHBIN deKTpHuIecKnii TOK" 1
139 DneKTpuueckas MPOBOAUMOCTh PA3IMYHBIX BEIIECTB. DICKTPUUECKUN 1
TOK B MeTaiax. CBepXImpoBOIUMOCTh
140 DNEKTPUUECKHUN TOK B pACTBOPAX M PaCIUIaBax JICKTPOIUTOB. 3aKOHBI 1
@apanes 11 SJIEKTPOIN3a
141  Dnextpuyeckuii Tok B razax. [Imazma 1
142  DnexTpuveckuil TOK B BakyyMme. BakyyMmHbIe TpHOOPHI 1
143 DnexTpuueckuil TOK B HOTYIPOBOJHUKAX 1
144  TlomynpoBOJHUKOBBIE TPHUOOPHI 1




Tema ypoka

KoanuectBO
4acoB

145

duznyeckuil npakTukyM 1o teme "M3mepeHue cuiipl ToKa U
HaNPsHKEHUS B IIETIH TIOCTOSIHHOTO TOKA IIPY TTOMOIIM aHAJIIOTOBBIX U
U(POBBIX U3MEPUTEIBHBIX TPUOOPOB" WK "3HAKOMCTBO € IUPPOBOH
nabopatopueii o ¢pusuke. [Ipumeps! n3MepeHus: PU3NUECKUX BETHINH
IIPY OMOILM KOMITBIOTEPHBIX J1aTYUKOB"

146

147

148

dusnyeckuil npakTukyM 1o teme "M3ydueHre HepaBHOMEPHOIO
JIBUKEHUS C LIETIBIO OINPEIeNIEHUsI MTHOBEHHOM cKopocTh"

du3nyecKuil MpakTUKyM 1o teme "M3Mepenne yckopeHus mpu
MPSIMOJIMHEITHOM PaBHOYCKOPEHHOM JIBUYKEHUH 110 HAKJIOHHOM
mwiockoctu" uiu "MccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU MPU
PaBHOYCKOPEHHOM JIBH>KEHHUH"

duznyeckuil mpakTukym 1o teme "MzmepeHue yckopeHusi CBOOOTHOTO

nagenus" win "VM3yueHue IBMKEHUS Tela, OpOIIeHHOTO
FOPU30HTAJIBLHO"

149

®duznyeckuil npakTukyM 1o teme "M3ydeHue 1BUKEHUS Tela 10
OKPY>KHOCTH C IIOCTOSIHHOM 110 MOJIYJIIO CKOPOCTBIO" MIIN
"HccnenoBanue 3aBUCUMOCTH NepHOAa 00paleHnss KOHUYECKOTo
MasiTHHUKA OT €ro rapaMeTpoB"

150

dusnueckuil mpakTUKyM 1o Teme "M3mepenne paBHOIEHCTBYIOIEH
CHUJIBI TIPH IBUKEHUU OpyCKa MO0 HAKJIOHHOW MJIOCKOCTH" WITN
"[IpoBepka rumoTe3bl 0 HE3aBUCUMOCTH BPEMEHU JIBHKEHUs OpycKa 1o
HAKJIOHHOM TJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 Macchl”

151

®duznyeckuil npakTukyM 1o teme "MccnenoBanue 3aBUCUMOCTH CHIT
YIOPYTOCTH, BOSHUKAIOUIUX B IPY>KMHE U PE3UHOBOM 00pasIie, OT X
nedopmaruu” uinu "M3ydeHne NBIKEHHUS] CUCTEMBI TEJl, CBA3aHHBIX

HUTbIO, IEPEKUHYTOM yepe3 NErkuit 010k"

152

duznyeckuil npakTukym 1o teme "M3mepenue koadduimenta TpeHus
10 BeJIMYMHE YriaoBoro kosg¢uuuenta 3asucumoctu Frp(N)" nmu
"UccnenoBanue ABMKEHUs OpycKa MO HAKJIOHHOMW TJIOCKOCTH C
nepeMeHHbIM K03 durrieHToM TpeHus" win "M3ydeHue nBmKeHUs
rpy3a Ha Bally ¢ TpeHHEM"

153

duznyeckuil npakTukyM 1o teme "MccnenoBanue yciioBuil paBHOBECHUS
TBEPJOTO TENA, UMEIOIIETO OCh BpameHns" win "KoHcTpynpoBanue
KPOHIITENHOB M pacy€T cuil ynpyroctu" wim "M3ydeHne yCTOM4uBOCTH
TBEPAOTO TeNa, UMEIOIIETO MIIoNaab OnophbI"



Tema ypoka

KoanuectBO
4acoB

154

duznyeckuil npakTukyM 1o teme "M3MepeHue umirynbca Tena mno
TopMO3HOMY IyTu" Uiy "M3mMepeHue cuiibl TArM, CKOPOCTU MOJIENH
ANEKTPOMOOMIISI U MOIIHOCTHU cuilbl TSATU" uin "CpaBHEHNE U3MEHEHUs
HMITYJIbCa TeJla ¢ uMIyJibcoM cuiibl" uim "MccnenoBanue coxpaneHus
UMIyJIbca MpU YIpyrom B3auMojierictBun" wim "M3mepenue
KUHETUYECKON SHEPIruu Teja Mo TOPMO3HOMY MyTH"

155

dusnyeckuil npakTukyM 1o teme "M3ydeHne n30TepMUUecKOro
nporecca (PeKOMEHA0BAaHO UCTOIb30BaHue NU(POBoii Tabopatopun)"
i "M3ydenne n3oxopHoro nporecca" wim "M3ydenne n306apHoro
npouecca" unu "[IpoBepka ypaBHEeHUs COCTOSIHUA"

156

duznyeckuil npakTukyM 1o teme "M3mepenue yaenbHoON
teroémkoctu" wiu "MccnenoBanue npoiecca oCThIBaHMs BemiecTra'
unu "UccnenoBanue aguadbarHoro nponecca’ uinu "M3ydyenue
B3aMMOCBSI3U SHEPTHH MEXMOJIEKYIIIPHOTO B3aUMOJICHCTBUS U
TEeMIIePaTypbl KUTIEHUS )KUIKOCTEI"

157

®duznyeckuil npakTukyM 1o teme "M3ydueHne 3aKkOHOMEPHOCTEN
ucnapenus xuaxkocreil" ninm "M3mepenue yaenbHON TEII0ThI
I1aByieHus Jbaa" uinm "M3ydeHue cBONCTB HACHIIIEHHBIX TApOB" WK
"U3mepenue abCOTOTHON BIAXKHOCTH BO3/AyXa M OLIEHKA MAcChI IapoB B
nomenieHun". Mzamepenne koappuimeHTa noBepXHOCTHOTO HATSHKEHUS

158

®duznyeckuil npakTukyM no teme "HabitoieHne npeBpaiieHus S3Hepruu
3apsHKEHHOI0 KOHAEHCATOpa B SHEPTUI0 U3ITYyUEHHs CBETOANOAA" WK
"N3y4yeHue npoTekaHus TOKa B IENH, COIeprKalleil KoHieHcaTop" win
"Pacnipenienenuie pa3HOCTH MOTEHIIMAIOB (HAIPSKEHUs) IpU
IIOCJIEZI0BATEIBHOM COEIMHEHUU KOHIEHCATOPOB"

159

®duznyeckuil npakTukym o teme "HccnenoBaHue cMenIaHHOTO
coeuHeHus pe3uctopoB” nian "M3mMepeHue yaeabHOro COpOTUBICHUS
npoBoaHUKOB" min "MccienoBanne 3aBUCUMOCTH CHJTBI TOKA OT
HanpsDKEHUs AJIs JIaMIIbl HaKaJTuBaHUs"

160

duznyeckuil npakTukym no teme "Habnronenue snexkrponusa’ win
"N3mepenue 3apsiia onHOBaneHTHOro HoHa" nin "Mccnenoanue
3aBHCUMOCTH COTIPOTHUBIICHUS TEPMOPEIUCTOPA OT TEMITEPATYPHI" UITH
"CHsATHE BOIBT-aMIIEPHON XapaKTEPUCTUKH auoaa”

161
162

00001eHue 1 cucreMaru3anud 3Hanuii o reMme "Kuaemaruka"

O06o0menne 1 cucTeMaTH3anus 3HaHui 1Mo Teme " JIlnnammka"

163

164

O60061eHre U cucreMaTu3anus 3HaHui 1o teme "CraTuka TBEpA0ro
Tena”

O06001eHre U cucTeMaTu3alys 3HaHu| 1o TeMe "3aKOHBI COXPAHEHUS B
Mmexanuke"



KoanuectBO

Ne Tema ypoka
4acoB

165 O06o06mIeHre u cucreMaTu3anus 3HaHul 1o TeMe "OCHOBBI 1
MOJICKYJIIPHO-KUHETUUECKOU TeopHun"

166 O06o00menre u cucTeMaTu3alys 3HaHui 1o Teme "TepMoarHaMuKa. 1
TennoBbie MaIUHBI"

167 O06o0muieHne 1 cucTeMaTu3alys 3HaHu# 1o TeMe "ArperaTHbie 1
coctosinus Beuiecta. dazoBbie nepexopr"”

168 OO6o06menne u cucTeMaTu3anus 3HaHUK 10 TeMe "DIeKTpudeckoe mose" 1

169 O06001uIeHre ¥ cucreMarn3anud 3Hanuil o reMe "I1oCcTOIHHBII 1
AJIEKTPUYECKUM TOK"

170 O06o0muieHne 1 cucTeMaTu3anys 3HaHui 1o TeMe "TOKU B pa3mTu4HbIX 1
cpenax"

OO0111ee KOIMYECTBO YacOB IO MPOrpaMMe 170




11 KIIACC

N Titeren sonras KosmnuecTBo
4acoB
1 B3aumoieiicTBUE MOCTOSTHHBIX MAarHUTOB U TIPOBOJTHUKOB C TOKOM. 1
MarunutHoe nojue. ['unoreza Ammnepa
5 BexTop marauTHON nHAYKIMU. [IpyUHIINI CyTIepHO3UIIMY MarHUTHBIX 1
nojei. JInHuY MarHUTHOM MHYKIIUKU
3 MaruuTHO€ 1oJie MPOBOJHUKA ¢ TOKOM. OTNBIT IpcTena 1
4 Cuiia AMriepa, e€ HanpaBJICHHE U MOJTYJIb 1
5 Pemenue 3amau 1
6 [Tpumenenue 3akoHa AMnepa. DIEeKTPOU3MEPUTENBLHBIC IPUOOPHI 1
7 Cuna JlopeHua, e€ HanpaBjIeHUE U MOYJb. JIBUYKEHHUE 3apsyKEHHOMN 1
YaCTHUILIBI B OJHOPOTHOM MarHUTHOM TIOJIe
Pemenue 3anau
Pabota cunbl Jlopennia
10  Pemenue 3amau 1
11 MarnutHoe nosne B BeuiectBe. deppomMarHeTHky, napa- u 1
JTMaMarHeTUKA
12 OcHoBHbIe cBolicTBa (heppomarueTukoB. [Ipumenenue 1
(beppomMarHeTukoB
13  Pemrenue 3amau mo teme "MarauTtHoe nose"
14 Pemenue 3amay mo reme "MaraurtHoe 1oie"” 1
15 SIBneHue AIEKTPOMArHUTHOM UHAYKIMU. [I0TOK BEKTOpa MarHUTHOM 1
WHTYKITAH
16 OJ1C unnykuuu 1
17 3axoH snexTpomMarHUTHOM nHAyKIN Papazes 1
18  BwuxpeBoe anekrpudeckoe nojie. Toku Dyko 1
19  OJ1C uHayKIMH B ABMXKYLIMXCS MPOBOAHUKAX 1
20 | Pemenwme 3amaq 1
21 [IpaBuno Jlenua 1
22 | MagyktuBHOCTH. KaTyrka WHAYKTUBHOCTH B IIETIH TTOCTOSTHHOTO TOKA 1
23 Asnenue camonnaykuuu. I1C caMonHayKIun 1
24 | DHeprus MarHUTHOTO TIOJIS KaTYIIKHA C TOKOM. DJICKTPOMArHUTHOE TTOJIe 1
25 Pemenue 3amau 1
26  OOoOmieHue U cCUCTeMaTH3aIMs 3HAHUH 10 TeMe "DIeKTpoJuHaMUKa" 1
27  KoutpospHas paboTa o teme "DneKTpoAuHaMHUKa" 1
28 Konebarenpnas cuctema. CBoOoaHBIE KOJeOaHus. ['apMoHIYECKHe 1

KOJICOaHUs




KoanuectBO

Ne Tema ypoka
4acoB

29 Kunemarnyeckoe U AMHAMUYECKOE OMUCAHKE KOJIeOaTeIbHBIX 1
JIBUKCHUU
DHepreTuyeckoe onrcanue. BoIBo AMHAMUYECKOTO OMUCAHUS

30  rapMOHMYECKHX KOJICOAHHI M3 UX SHEPTETHIECKOTO U 1
KMHEMaTUYEeCKOTO OIUCAHUS

31  Awmmutyna u dasa koyedaHui 1
[Tepron u yactora xonebanwuii. [Teproa Manbix cBOOOIHBIX KOJIeOaHU

32  maremaruyeckoro mastHuka. Ilepmnos cBoOOAHBIX KOIeOaHUi 1
MPYXKUHHOTO MasiTHUKA

33 3aryxatomue Kojebanus. BeinykaeHnbie konebanus. Pezonanc

34  ABrokosieOaHUs

35 Pewenue 3amau

36 Ypok-koH(pepeHus "MexaHndecKkue KoJIeOaHus B My3bIKaTbHBIX 1
HHCTpyMeHTax"

37 O06o061IeHre U cucTeMaTu3alus 3HaHu| 110 TeMe "MexaHndeckue 1
KoJjebanus"

38 | DnekrpoMarHuTHble kojeOanus. KonebareabHblil KOHTYD 1

39 ®opmyna Tomcona. CBsi3b aMILTUTYIBI 3apsiia KOHAEHCATOpA C 1
aMIUTATYION CHITBI TOKA B KOJIEOATEITLHOM KOHTYpE

40  3akoH coxpaHEHHs HEPIUU B UCATLHOM KoJeOaTeIbHOM KOHTYpE 1

41 3aryxaroIne JIeKTPOMarHuTHbIC KoieOaHus. BeIHY X IeHHBIC 1
ANEKTPOMArHUTHBIEC KoeOaHus

42  TlepemeHHBIH TOK. Pe3ucTop M KOHICHCATOP B IS IIEPEMEHHOTO TOKA

43  Karymka MHIYKTUBHOCTHU B I[EMTU MIEPEMEHHOTO TOKA 1

44 3axon Oma i IEKTPUYECKON LIETT NEPEMEHHOT0 TOKa

45 MoIHOCTh IEPEMEHHOT0 TOKa. AMIUTUTYAHOE U IEHCTBYIOIIIEe 1
3HAYEHUE CUITBI TOKA M HAMPSHKEHUS

46  Pe3oHaHC B 2JIEKTPUIECCKOU TN

47 Pemenue 3amau 1

48 Wneaneublif Tpancpopmatop. [IponsBoactso, nepenaya u notpediieHne 1
ANEKTPUYECKON SHEPTUU

49 DKOJIOTHYECKHE PUCKU TIPU TTPOU3BOJICTBE IEKTpodHepruu. KymbTypa 1
WCIIOJIb30BAHUS MJICKTPOIHEPTHH B ITOBCETHEBHOMN KH3HU

50 Pemenue 3amau

51 Pemenue 3agau

59 O06o061IeHre U crucTeMaTu3alus 3HaHu| 10 TeMe "DIeKTPOMarHUTHBIE 1
kosnebanus"

53 | MexaHuueckue BOJIHBI. XapaKTePUCTUKA MEXaHUUECKUX BOIH 1



KoanuectBO

Ne Tema ypoka
4acoB

54  CpolicTBa MEXaHUYECKHUX BOJH 1

55 | 3Byk. XapaKTepHCTHKHU 3ByKa 1

56 | Uudpas3Byk u ynpTpasByk. lllymMmoBoe 3arpsi3HEHUE OKPYKAIOIIEH CPeIbl 1

57 Pemenue 3amau 1

58  DnexkTpomMarHUTHBIE BOJIHBL. M3MydeHne 3JeKTPOMAarHUTHBIX BOJH 1

59 | DHeprus 3JIEKTPOMArHUTHBIX BOJH. CBOMCTBA AIEKTPOMArHUTHBIX BOJIH 1

60 [Ikana 3MeKTPOMarHUTHBIX BOJIH. [[puMeHeHne 371eKTPOMAarHUTHBIX 1
BOJIH B TEXHHUKE U OBITY

61 [TpuHIUTIBI paIMOCBSI3U U TEIEBUICHUS. Panonokanusi. 1
DEeKTPOMarHUTHOE 3arpsi3HEHHE OKPY>KAIOLIeH CpelIbl

62  KontpoabHas pabora o reme "KonebaHust u BOIHBI"

63  Caer. 3aKOH NPSMOJIMHEWHOTO PACIIPOCTPAHEHHUS CBETA

64 Penrenue 3a1a4 Ha MPUMEHEHUE 3aKOHA TPSMOJIMHEHHOTO 1
pacrpocTpaHeHHs CBETa

65 | Otpaxenue cera. [Tnockoe 3epkano. Chepudeckoe 3epraio 1
[Ipenomiienue cBera. AGCOIIOTHBIN U OTHOCUTEIILHBIN TIOKA3aTeIb

66  mpenomienus. [lonHoe BHyTpeHHee oTpakeHue. [IpeaenbHblil yrom 1
MIOJTHOTO BHYTPEHHETO OTPAKEHUS

67 Penrenue 3a1a4 Ha MPUMEHEHUE 3aKOHOB OTPAXKCHUS U MIPEIIOMIICHUS 1
CcBeTa

68 Xon nyueit B npusme. Jucnepcust ceera. CioxHBIN cocTaB 0ei1oro 1
ceera. LlBer

69  Jlunssl. DokycHOE paccTOSHUE U ONTUYECKAsk CHIIA JIMH3bI 1

70 [TocTpoenne n3o0pakeHHii B IMH3aX U UX CUCTeMax. Y BeIMYeHUE 1
JTUH3bI

71 Pemrenue 3a1au Ha mocTpoeHNE N300PAKEHHM, TOTYIAEMBIX C 1
MTOMOIIIBIO JTMH3

72 | I'ma3 kak onTUYecKas cucremMa 1

73 Pemenue 3amau. [Ipenensl NpUMEHUMOCTH T€OMETPUIECKON ONMTHKH 1

74 CkopocTb CBETa U METO/Ibl €€ U3MEPEHHUs 1

75  Jlucmepcus cBeta 1

76  Wurepdepenuus csera 1

77 KorepeHTHbIe HICTOUHUKH. Y CIIOBUS HAOIIO/ICHUSI MAKCUMYMOB U 1
MHUHUMYMOB

78 | Pemenue 3amau 1

79  Ilpumenenue nnTephepeHIn

80 | JImdpakuwms cBera




KoanuectBO

Ne Tema ypoka
4acoB

81 JudpakionHas pemeTka. Y cioBre HAOIIOCHUS TJIABHBIX 1
MaKCUMYMOB

82 Pemenue 3amau 1

83  Ilomepeunocts cBeTOBBIX BOJIH. [lonspusanus cera 1

84 Pemenue 3amau 1

85 | CaetoBbIC sIBICHUS B IPUPOC 1

86 O06001IeHre 1 cucreMarn3anud 3Haguii mo reme "Onruka" 1

87  KourponpHas padora o teme «OnTrKa» 1

88 I'paHM1IBI TPUMEHUMOCTH KJIACCUUYECKONW MEXaHUKU. 3aKOHBI 1
AJIEKTPOAMHAMUKHI M MIPUHIIUI OTHOCUTEIBHOCTH

89  Iloctynarel cnenuaibHON TEOPUM OTHOCUTEIBHOCTH 1
[IpocTpancTBeHHO-BpeMeHHOM nHTEepBal. [IpeodpazoBanus JlopeHia.

90  VYcnoBue npuunHHOCTH. OTHOCHTEIBHOCTH OJIHOBPEMEHHOCTH. 1
3amMezsieHre BPEMEHHU M COKPAIICHNE JITTHBI

91 | DHeprus U UMNYJIbC PEIATUBUCTCKOM YACTUIIBI 1

92 CBs3b Macchl C SHEPruel ¥ UMITYJILCOM PEIATUBUCTCKON YaCTHIIBI. 1
DHeprus NoKos

93 | PaBHOBeCHOE TEIUIOBOE M3ITYUCHHE 1

94 3akoH cMmelennsa BuHa 1

95  Tumoresza M. IInanka o kBaHTax. ®OTOHBI 1

96  Dueprus u uMIyiabc GoToHa 1

97  ®oroaddext. OnbiTel A. I'. Cronerosa. 3akonsl GpoTordpdexra 1

08 VYpaBHenue DiinmreiiHa i poroaddexra. "Kpacnas rpanuna” 1
doroaddexra

99  JlaBnmenume cBeta. OnbiTel I1. H. JIcOeneBa

100 BomHOBBIE CBOIICTBA YaCTHII

101 Bounnel ne bpoiins. nuna BonHsl ne bpoiins u pasmeps! o01acti 1
JIOKAJIM3aIMH JBIKYIIEHCS YacTUIIbI

102  KoprycKynsspHO-BOIHOBOH Tyaan3mM

103  udpaxius 37eKTPOHOB HAa KpUCTaIaX 1

104 Crneuunduka nsmepenuit B Mukpomupe. COOTHOLICHHS 1
HeomnpeaenénHocrel ['elizendepra

105  Pemenue rpaduyeckux 3anau 1

106  Pemrenue pacu€THBIX 33134

107 KonrtponsHas padora o temam: "OcHoBbl CTO", "KopnyckynspHo- 1

BOJIHOBOI1 tyanu3m"




KoanuectBO

Ne Tema ypoka
4acoB

108 OMBITHI 110 UCCIIEIOBAHUIO CTpOeHUs aToma. [inanerapuast Mmojenb 1
atoma Pesepdopna

109 TIlocrymnarsl bopa 1

110  Bugsl ciektpoB. CrieKTp ypOBHEH SHEPTUHU aTOMa BOJIOPOIA 1

111  CnoHTaHHOE M BBIHY)KJICHHOE U3JIYYCHHE CBETA 1

112 Jlasep 1

113 Hyxnonnas moxaens siapa I elizenOepra-lBaneHko. 3apsia 1 MaccoBoe 1
yucno sapa. M3otonsl. PagnoakTMBHOCTh
3aKOH paJIMOaKTUBHOTO pacnajga. CBoWcTBa HOHU3UPYIOILIETO

114  w3nydenus. BnusHue paguoakTHBHOCTH Ha )KMBBIC OPTaHU3MBI. 1
Jo3zumerpus
DOHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JledekT maccsl sipa.

115 SAnepusbie peakuun. SAnepHsie peakropsl. [Ipodiaemsl ynpaisieMmoro 1
TEPMOSIACPHOIO CUHTE3a. DKOJOTUUECKHE ACTIEKThI Pa3BUTUS IEPHOU
SHEPIreTUKHU
Mertoapbl perucTpanyy U UCCIeI0BAHMS JIEMEHTAPHBIX YACTHII.

116 OyHAaMEHTAIbHBIE B3aUMOAECHCTBUS. baprOHbBI, ME30HBI U JIENTOHBI. 1
[Ipencrasnenue o CranmaapTHoit Mmojaenu. KBapk-TiatooHHas MOJIEIb
aZpOHOB

117 ®dusuka 3a npeaenamu CtanaaptHoi moaenu. TémHas maTepus U 1
TéMHast sHeprusi. EAMHCTBO u3nueckoil KapTUHBI MUpa

118  Oransl pa3BUTHS aCTPOHOMUU. 3HAUE€HHE ACTPOHOMUHU 1

119 [TpuMeHUMOCTb 3aKOHOB (PUBHUKH JJISI OOBSICHEHUS TTPUPOIBI 1
KOCMHYECKUX 00BEKTOB. METO IbI aCTPOHOMUYECKUX MCCIICIOBAHUMA

120 CoBpeMeHHbIE ONITHYECKUE TEJIECKOIbI, PAIUOTEIECKOIBI, 1
BHeaTMoc(epHast aCTpOHOMHUS

121 Bun 3Bé3anoro Heba. Co3Be3ausi, spkue 3BE3/Ibl, IITAHETHI, HX BUIIMOE 1
JBUYKEHUE

122 Comnaeunas cuctema. Comaite. CoHeuHast aKTUBHOCTE. MICTOYHUK 1
sHeprun CoJiHIIA U 3BE3]T

123 3BE3/1bl, UX OCHOBHBIE XapaKTepUCTUKH. /[narpamma "crieKTpanbHbIN 1
KJIacC — CBETUMOCTB"

124  3Be3abl rI1aBHOM IIOCIEN0BATEIHLHOCTH 1

125 Buytpennee crpoenue 38€31. COBpeMEHHBIE TPECTABICHUS O 1
MPOUCXO0XKACHUU 1 3BOIIOIMK CoJIHIIA U 3BE3]T. DTaIbl )KU3HU 3BE3]T

196 Muneunsiii I1yre — Hama I'anaktuka. Tunsl ranaktuk. Y€pHbIe ABIPHI B 1
siIpax rajJjakTHK

127 Bcenennas. Paciupenue Beenennoit. 3akon Xa66ma. Teopust 1

bonabmioro B3pbIBA. PenukToBoe H3JTyUYCHUC



Tema ypoka

KoanuectBO
4acoB

128
129

MacmrabHas ctpykrypa Beenennoii. MeraranakTuka

Hepewménnsie mpo6iieMbl aCTpOHOMUHT

1
1

130

dusnyeckuil npakTukyM 1o teme "MccnenoBaHue MarHUTHOTO OIS
MOCTOSIHHBIX MarHuToB" miu "MccnenoBanue CBONCTB
deppomarnetukoB" unu "HccnenoBanue NeHCTBUS TOCTOSHHOTO
MarHuTa Ha paMKy ¢ TOKOM"

131

®dusnyeckuil npakTukyM 1o teme "M3mepenue cuinsl Amnepa" win
"N3y4yeHue 3aBUCUMOCTH CHJIbI AMIIepa OT CHJIbI TOKA" WU
"OnpeneneHre MarHUTHOM MHAYKIIMN HA OCHOBE U3MEPEHUS CUIIbI
Awmnepa”

132

133

134

®dusnueckuil npakTukyM 1o Teme "VccienoBanue sBIeHUs
ANEKTpOMarHuTHOW nHAYKIMK" win "OnpeneneHue UHIyKIUU
BHUXPEBOI'O MarHUTHOT'O MO

duznyeckuil mpakTukym o teme "MccnenoBaHue siBieHUs
camouHaykiuu" wim "COopka MoJIenH 3JIEKTPOMAarHUTHOTO
reHeparopa"

duznyeckuil npakTukyM 1o teme "M3mepenue nepuoja cBOOOIHbBIX
KoJIeOaHUH HUTSHOTO U MPYKUHHOI'O MassTHUKOB"

135

136

137

®duznyeckuil npaktukym 1o teme "[Ipeobpa3oBanue sHEPruu B
MPYKUHHOM MasiTHUKE"

dusnueckuii mpakTukym 1o teme "McciieoBanue nepeMeHHOro Toka
yepe3 MOCIe0BaTeNIbHO COEJMHEHHBIE KOHIEHCATOp, KaTyIIKY U
pesuctop" unu "VccrnenoBanue paboThl HCTOUHHUKOB CBETA B I[ENHU
MIEPEeMEHHOT0 TOKa"

dusndeckuil NpakTUKyM 1o teme "M3ydeHne napaMmeTpoB 3ByKOBOU
BOJIHBI"

138

®duznyeckuil npakTukyM o teme "M3mepenue nokasarens
npenomiienus crexia’ win "TlonydeHue n300pakeHust B CUCTEME U3
IJIOCKOTO 3€pKaja U JUH3bI"

139

140

141

®duznyeckuil npakTukym 1o teme "MccnenoBaHue 3aBUCUMOCTH
(OKYCHOr0O paccTOsIHUS OT BellecTBa (Ha MpUMeEpe KHUAKUX JIUH3)" Win
"U3mepenue GOKyCHOTO pacCTOSIHUSI pACCEUBAIOIITUX JTUH3"
dusnueckuii npakTukym no Teme "Habmonenue nudpaximm,
UHTEp(PEPEHIINH U MOJISIpU3alny cBeTa"

@usndeckuil NpakTuKyM 1o teme "OnpeneiaeHre NMITyJIbCca U SHEPTUU

PEIATUBUCTCKUX YacTHII (110 poTorpadusM TPEKOB 3apsSKEHHBIX YACTHI
B MarHMUTHOM T0J€)"



KonnuyectBo
Tema ypoka
4acoB

142

143

144

®uznyeckuil npaktukyM no teme "M3mepenue nocrosiuoi Ilnanka Ha
ocHoBe uccnenaoBanus porordpdexra" wim "Mccnenoanue 1
3aBUCHMOCTH CHJIbI TOKA YE€PE3 CBETOMO/L OT HaIpsLKeHUs"

®dusnyeckuil mpakTukyM 1o teme "HccienoBanue crnekrpa

pa3peKeHHOT0 aTOMapHOI0 BOJIOPOa U U3MEPEHHUE MOCTOSHHOMN 1
Pun6epra"

du3nyeckuil mpakTUKyM 1o teme "HccienoBanue pagnoakTUBHOTO

(doHa ¢ ucnonp3oBanueM go3umerpa" uian "M3ydeHne morioneHus 1
OeTa-4yacTul] AJIFOMUHHEM"

145

146

®dusnueckuii npakTukym mno reme "Habmoaenus 38€31H0ro HebOa
HEBOOPYKEHHBIM TJIa30M C HCIOIb30BAaHUEM KOMITbIOTEPHBIX
MIPUIIOKEHUHN TSl OTIPEACIICHHSI TIOJIOKEHHSI HEOECHBIX O0OBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE c03Be3usi CeBEpHOro Moaymapus u
sapkue 3BE3b1" unu "Habmonenus B Teneckorn JIyHbl, TU1aHeT,
TYMaHHOCTEH M 3BE3HBIX CKOILJICHUI"

O060061eHre u cucreMaTu3anus 3HaHui. Poib GU3KMKKU U aCTPOHOMUU B
AKOHOMHUYECKOH, TEXHOJOTHYECKOM, COIIMAIbHON M 3THYECKOM cepax 1
JeSITeIbHOCTH YeJIOBEKa

147

O06o0mienne u cuctemMatu3anys 3HaHui. Poib u Mmecto ¢pusuku u
ACTPOHOMHU B COBPEMEHHOM HAay4YHON KapTUHE MUpa

148

149

O60061enre u cucreMatusanus 3HaHui. Ponb dusnueckoil Teopuu B
(hopMUpPOBAHHY MPECTABICHUN O PU3NYECKON KApTUHE MUPA, MECTO
(bU3UYECKOI KapTUHBI MUpa B 00IIIEM PSSy COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX TIPEJICTABJICHUN O IPUPOJIC

0O0001eHre 1 cucreMarTu3anud 3Hanuii o reMe "Kuaemaruka"

150

O000mieHne u cucreMaru3anus 3Haunii o reMe "Kuaemarnka"

151

152

O06o0menre u cucTeMaTu3alys 3HaHui 1mo Teme "J{[nHamuka"

O06001eHne U cucTeMaTu3alus 3HaHui o teme "CraTtuka TBEpAOro
Tena”

153

154

155

O06001eHne U cucTeMaTu3alus 3HaHu| 1o TeMe "3aKOHbI COXpaHEHUs B
MexaHuke"

O06001enue U cucreMaTu3anusg 3HaHUHA 110 TeMe "OCHOBBI
MOJIEKYJIIPHO-KUHETUUECKOU TeOpHrn"

O6001eHre U cucTeMaTu3alus 3HaHui o teme "TepMoarHaMuKa.
TennoBrie MaIUHLI"

156

157

O060061eHre U cucTeMaTu3alus 3HaHu| 1o Teme "ArperarHbie
cocrossHus BenlecTBa. @a3oBbie nepexoas”

O06o0mieHre 1 cucTeMaTu3aIys 3HaHuH 1o TeMe "JiIeKTpudeckoe mnosue" 1



KonnuyectBo
Ne Tema ypoka
4acoB

158 00600uIeHue ¥ cucTeMaTu3auud 3Hanuil mo teMe "T1oCcTosIHHbBII 1

AIEKTPUUYECKUN TOK"

O06o0menre u cucTeMaTr3arys 3HaHui 1Mo Teme "TOKH B pa3IMuHbIX

159 " 1
cpenax

160  OO6oO6mieHue U cUCTEMAaTU3alKs 3HaHU 110 TeMe "MaruutHoe moJje" 1

161 O06001IeHre U CUCTEMATH3AIMS 3HAHUM 110 TeMe "DIIeKTPOMarHuTHas 1
UHIYyKIUs"

162 O06001IeHre ¥ cucTeMaTh3anusd 3HaHui 1o TeMe "MexaHnyecKue 1
Konebanus"

163 O06o0011eHre U cUCTeMaTU3aIMs 3HAHUH 110 TeMe "DJIeKTPOMarHUTHBIC 1

KoneOanus"

164 O00011IeHrE U CUCTEMATH3aIUs 3HaHUI 10 TeMe "MexaHudeckue u 1

3JIEKTPOMAarHUTHHIE BOJHBI"

165 | O06o0menne u cucreMaTu3anys 3HaHui Mo reme "Onruka”

166  O6o6menue u cuctemaruzanus 3Hanui o Teme "OcHoBel CTO" 1
167 O06o0uieHne 1 cucteMatu3anys 3Hanui no reme "KopryckynspHo- 1
BOJIHOBOM nyanu3m"
oOLIeHe U cucTemMaru3anus 3HaHui o reme "®dusnka aroma
168 06006 " " 1

169 O00011IeH1E U cUCcTEMAaTH3aIis 3HaHui 10 TeMe "Du3nKa aToMHOI0O 1
sIApa U DJIEMEHTapHBIX YacTuIl"

170 O0001IeHre 1 cucTeMaTU3aus 3HaHUI 10 TEME ""DIEMEHTEI 1
actpouzuxu"

OO611ee KOJIMYECTBO YacOB IO MIporpamme 170
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