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HOACHUMTEJIBHASA 3AITMCKA

[Tporpamma no ¢usuke Ha ypoBHE CpefHero oduiero odpa3oBaHusl pa3paboTaHa Ha OCHOBE
MOJIOKEHUH M TpeOOBaHUI K pe3yibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeIbHON MPOTpaMMBI,
npeacraieHHbx B DI'OC COO, a takxke ¢ yu€Tom deaepanbHOil paboueid mporpaMMbl BOCITUTAHUS
u Konuenuuu npenonaBanus yyebHoro npeamera «®@usnka» B 00pa30BaTENbHBIX OPraHU3aLUAX
Poccuiickoit @denepanuu, pean3yonux OCHOBHbIE 00pa30BaTebHbIE IPOTrPAMMBI.

[Tporpamma o ¢u3uke onpenenser 00s3aTenbHOe MPEAMETHOE COJCPKAHNE, YCTAaHABINBACT
PEKOMEHIYyeMYIO MOCIEA0BATEIbHOCTh U3YUEHUSI TEM U Pa3[esioB y4eOHOro mpeamera ¢ y4éTom
MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBfA3€H, JIOTMKH y4eOHOro Ipoliecca, BO3PACTHBIX
ocobeHHocTel oOydaromuxcs. [Iporpamma o ¢usuke gaét nmpeacTaBIeHUE O IENX, CONCPKAHUU,
oOmiell cTpaTerud OOYYEHHUs, BOCIUTAHUS W PA3BUTUS OOYyYArOIIUXCA CPEICTBAMU Y4EOHOTO
npenmMera «Pu3nka» Ha yriyOoJaéHHOM ypOBHE.

Wzyuyenne kypca GU3HKM YrIyOJIEHHOTO YPOBHS TO3BOJISIET peau30BaTh  3a/lauyd
npodeCCHOHATBPHON OpUEHTALMU, HANpPABICHO HA CO3JAHUE YCIOBHH Ui TPOSIBICHHUS CBOMX
MHTEJUICKTYaJbHBIX U TBOPUECKUX CIOCOOHOCTEH KaKIhIM OOYYaroIIUMCsl, KOTOPbIE HEOOXOIMMBI
JUTSI IPOJTOJIKEHHS] 00pa30BaHus B OpraHU3aIHsIX IpohecCHOHATFHOTO 00pa30BaHus O Pa3IMYHbIM
(bU3UKO-TEXHUYECKUM U UHKEHEPHBIM CIIEUaTbHOCTSIM.

B mporpamme 1o ¢Gu3uKe onpenenstoTces INIaHUPyeMbIe pe3yIbTaThl OCBOCHUS Kypca (PU3UKU
Ha YpOBHE CpEIHEro o0Iero oO0pa3oBaHMs: JMYHOCTHBIE, METANpPEAMETHbIE, MpPEIMETHbIE (Ha
yrayOnéHHOM ypoBHE). HaydHO-MeTo0/I0ruyeckoil OCHOBOM Anis pa3paboTku TpeOoBaHUM K
JUYHOCTHBIM, METANpEeJAMETHBIM M TPEAMETHBIM pe3yjibTaTaM OOYYaroIIMXCs, OCBOUBIIMX
nporpaMmy 1o (u3MKe Ha YpPOBHE CpEIHEro o0Imero oOpa3oBaHWs HA YriyOJIEHHOM YpOBHE,
ABJIIETCS. CUCTEMHO-/1€ATEIbHOCTHBIN MOAXOI.

[Tporpamma 1o (hu3mKe BKIIOYAECT:

IUTAHUPYEMBbIE Pe3yNbTaThl OCBOCHUS Kypca (GU3HKU Ha YriyOJIEHHOM ypOBHE, B TOM YHCIIE
IpeMETHBIE PE3YJIbTaThl M0 T0/1aM 00YUYEHHUS;

cojiepxkanue yueOHoro npeamera « Pu3nkay 1mo rojiaMm 00ydeHusl.

[Tporpamma o ¢u3nKe UMeeT MPUMEPHBIN XapaKTep U MOKET ObITh UCIOIb30BaHa YUUTENIIMU
(GU3UKHU 17151 COCTABICHUS CBOUX pabOYMX MPOrpaMM.

[Tporpamma no (u3uke He CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUUTENIEH U MPEAOCTABISAET
BO3MOXKHOCTH JUIsl Peau3allii pa3Iu4HbIX METOJUYECKHUX MOAXO0/0B K MPENnoJaBaHui0 (GU3UKH Ha
yriay0nEHHOM YPOBHE MPH YCIOBUU COXPaHEHUs 00s3aTeNIbHOM YacTH coiep KaHUsl Kypca.

dusmka Kak Hayka o HauOoJiee OOIIMX 3aKOHAX MPHUPOJIbl, BBICTYNAas B KauecTBe y4eOHOIo
npeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIaJ B CHUCTEMY 3HaHMHA 00 OKpYXKaroleMmM MHpe.
[konapHBIN Kype (PU3UKU — CUCTEMOOOPA3YIOLINH /1711 €CTECTBEHHO-HAYYHbIX YU€OHBIX IPEIMETOB,
MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIEKAaT B OCHOBE IPOIIECCOB U SIBICHHUM, M3y4aeMbIX XHMHEH,
6uonoruel, ¢puszndeckoil reorpaduei u actpoHomueil. Vcnonb3oBaHue U aKTUBHOE MPUMEHEHUE
¢u3nUecKux 3HAHWM OMpEeNeNnuIo XapakTep W OypHOE pa3BUTHE pa3HOOOPa3HBIX TEXHOJOTMHA B
cdepe IHEPreTUKH, TPAHCIIOPTa, OCBOCHHSI KOCMOCA, MOTYYEHHs] HOBBIX MaTE€pPHAaIOB C 3aJaHHBIMU
cBoiictBamu. M3yuenne pu3nKu BHOCUT OCHOBHOM BKJIaJ B ()OPMUPOBAHNE €CTECTBEHHO-HAYyYHOU
KapTUHBI MUpa oOydaromierocs, B (GOpMUpOBaHHE YMEHUH MPUMEHSATh HAYUHBIH METOJ MO3HAHUS
IPY BBITOJIHEHUH UMH YUE€OHBIX UCCIICIOBAHUIM.

B ocHOBY kypca ¢u3uku Ha ypOBHE CpEeIHETO 00Imero oOpa3oBaHUs TOJOXKEH PNl UIICH,
KOTOpBIE MOKHO paccCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoen yenocmnocmu. B cOOTBETCTBUU C HEW KypC SIBISETCS JIOTMUECKH 3aBEPIIEHHBIM, OH
COJICPXKHUT MaTepual M3 BCEX pas3zesioB (U3MKH, BKIIOYAET KaK BOIPOCHl KJIACCHUYECKOH, TaK U
COBPEMEHHOU (PU3UKH.



Hoea zenepanuzayuu. B cooTBeTCTBUM C HEMl MaTepuas Kypca Gpu3nKu 00beTUHEH BOKPYT
¢usnueckux Teopuid. Benymmm B Kypce sBisieTcst GOpMUPOBAHUE MPEICTABICHUA O CTPYKTYPHBIX
YPOBHSIX MaTE€pUH, BELLIECTBE U IOJIE.

Hoea zymanumapuzayuu. EE peanuzanus npeanosiaraeT HCIOIb30BaHHE T'YMaHUTapHOTO
noTeHuuana GU3NYecKol HayKu, OCMBICICHUE CBSI3U pa3BUTUA (PU3MKHU C pa3BUTHEM OOIIeCTBa, a
TaK)K€ C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMHU U 3KOJIOTMUYECKUMHU ITPOOIIEMaMHu.

Hoesn npuxnaououi nanpagiennocmu. Kypc Gpuszuku yriayOn€HHOTO YPOBHS IPEAIoJiaraet
3HAKOMCTBO C IIMPOKUM KPYT'OM TEXHHUUYECKHUX U TEXHOJOTHUYECKHUX MPUIOKEHUN H3yUYEHHBIX TEOPUil
U 3akoHOB. [Ipum 3TOM paccmaTpuBalOTCS Ha ypOBHE OOLIMX MPEICTABICHUNH U COBPEMEHHbIE
TEXHUUYECKHUE YCTPONCTBA, U TEXHOJIOTUH.

Hoea 3xonozuszayuu peanusyercss IOCPEACTBOM BBEJIEHHUS JJIEMEHTOB COJIEp)KaHus,
MOCBSIIEHHBIX YKOJOTMYECKUM MpoOJieMaM COBPEMEHHOCTH, KOTOpPbIE CBS3aHBl C pPa3BUTHEM
TEXHUKU W TEXHOJOTHH, a Takxke 0o0CYXIEHHS MpoOJieM paluoOHAIBLHOTO MPUPOIONOIL30BAHUS U
HKOJIOTHUECKOM Oe30MaCHOCTH.

OcBoeHue copep)kaHusi MPOrpaMMbl MO (DU3HMKE JTOHKHO OBITh MOCTPOCHO Ha MPUHIIMIIAX
CUCTEMHO-/IeITeIbHOCTHOTO noaxona. [ dbusuku peanusanusi d3TUX NPUHLIUIIOB Oa3upyeTcss Ha
UCIIOJIb30BAaHUU CAMOCTOSITENIFHOTO OJKCIIEPUMEHTa KakK TOCTOSIHHO JAeWcTBYyromero Qaxropa
yaebHoro nporuecca. Jist yriayOonéHHOro YpOBHS — 3TO CHCTEMa CaMOCTOSATEIBHOTO YYCHHYECKOTO
OKCIIEPUMEHTA, BKJIIOYAIOMIETO (POHTAIBHBIE YYCHWYECKHE OMNBITHl TPU H3yYEHHUH HOBOTO
MaTepuana, J1abopatopHbie paboThl U pabOThl mpakTHKyma. [Ipm 3TOM BO3MOXHBI JiBa crioco0a
peanuzanuu GU3MUECKOTo MpaKkTUKyMma. B mepBom ciyyae npakTUKyM MPOBOIUTCS OO0 B KoHIe 10
u 11 knaccos, 1ubO mocie MepBOro U BTOPOrO MOJYroJui B KaKJOM U3 3THUX KilaccoB. Bropoit
C10c00 — 3T0 MHTErpalys padoT NPaKTUKyMa B CUCTEMY J1a00paTOPHBIX padOT, KOTOPBIE POBOJATCS
B Ipoliecce u3ydeHus pasaena (temsl). [lpu sTom moj paboTamMu MpakTUKymMa MOHHUMAETCS
CaMOCTOSITENILHOE UCCIIEIOBAaHIE, KOTOPOE IMTPOBOAUTCS IO PYKOBOJICTBY CBEPHYTOT0, 000OIIEHHOTO
BUja €3 MoIaroBoi HHCTPYKIIMH.

B nporpamme no ¢usmnke cuctemMa y4eHMUYECKOTO IKCIEPUMEHTa, JIabOpaTOpPHBIX padoT U
IPaKTUKyMa MpeJCTaBlIeHa €AUHBIM IepedHeM. BpiOop TeMaTHKu s 3TUX BHJIOB YYEHHUYECKUX
NPAaKTUYECKUX pabOT OCYIIECTBISETCS Y4YaCTHHKAMU OOpa30BaTEILHOTO IpoLecca UCXOAs U3
0COOEHHOCTEH MMOYpPOYHOro IJIAHUPOBAHUS M OCHalleHus KabuHeta usuku. Ilpu sTOM
oOecrieunBaeTcs OBJaJieHUE OOYYAIOUUMHUCS YMEHUSIMU INPOBOJUTH NpPsSIMblE M KOCBEHHBIE
M3MEpEHUS, UCCIIEOBAHUS 3aBUCUMOCTEN (PU3NYECKUX BEJIMYMH U TOCTAHOBKY OMBITOB I10 IPOBEPKE
IIPEVIOKEHHBIX TUIIOTES.

bonburoe BHUMaHUE yIemsieTcs peLICHUIO PACUETHBIX U KaueCTBEHHBIX 3ajad. [Ipu sTom s
Pacu€THBIX 3a7a4 IPUOPUTETOM SIBIISIOTCS 33]]a4H C IBHO 3aJIaHHOM M HESIBHO 3aJaHHON (PU3NYECKON
MO/I€JIbI0, TO3BOJISIOIINE IPUMEHSATh U3yYEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJIHOTO pa3jerna
Kypca, TaK U MHTETPUPYsl NPUMEHEHUE 3HAHUI U3 pa3HbIX pa3fenoB. J[1s KauyecTBEHHBIX 3a1ady
IPUOPUTETOM SIBIAIOTCA 3aJjaHHsI Ha 00BbsACHEHHE/TIpeICKa3aHle MPOTEeKaHUs (PU3NUECKUX SBICHUIN
M TIPOIIECCOB B OKPYXAIOIIEH >KU3HU, TpeOyrommue BbIOOpa (PU3MYECKON MOJENH IS CHUTYallud
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBetctBuu ¢ TpedboBanmsiMu @PI'OC COO k MaTepuanbHO-TEXHUYECKOMY 00€CIIeUeHUI0
y4eOHOTO Tpolecca Kypc GU3UKH YTriayOoJIEHHOTO YPOBHS Ha YPOBHE CPEIHET0 00111ero oopa3zoBaHus
JIOJDKEH W3Yy4aThCsl B YCIOBHUSIX TpEeAMETHOro kaOwHeTa. B kaOmHeTe (QU3HKK JOHKHO OBITH
HeoOxoauMoe JabopatopHoe 000pyIOBaHUE AJIs BHIIIOJHEHUS YKa3aHHBIX B MPOrpaMMe 1o (pu3HNKe
YYEHHUYECKUX OIBITOB, Ja0OpaTOPHBIX pabOT U paboOT MpakTHKyMa, a TAaKKe JIEMOHCTPAI[MOHHOE
obopyoBaHue.

JleMoHCTpaniioHHOE  00OpynoBaHue (GOPMHUPYETCS B COOTBETCTBHU C  MPUHIIMIIOM
MUHUMAJIbHON JOCTaTOYHOCTH U OOECHeuMBaeT IMOCTAHOBKY MEPEYUCICHHBIX B IMpOTrpamMMme 10



¢u3nKe KIIOYEBbIX JAEMOHCTpAalUMi [Js HCCIEIOBAaHUS M3y4aeMbIX SIBICHHH M IPOLIECCOB,
HMIIUPHYECKUX U (PYHAaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHH.

JlaGopaTtopHoe 000pyIOBaHUE Il YICHUYECKHX MPAKTHUECKUX paboT GopMupyercs B BUIE
TEMaTHUYECKUX KOMITJIEKTOB U 00ecreunBaeTcs B pacuéTe 0JJHOT0 KOMIUIEKTA Ha JIBYX 00 y4arOLUXCS.
Temaruueckue KOMIUIEKTHI J1a00OpaTOpPHOTO OOOpYIOBaHUS JOJDKHBI OBbITh TOCTPOEHBI Ha
KOMILJIEKCHOM HCIOJIb30BAHUU AHAJIOTOBBIX M LU(POBBIX NPUOOPOB, a TaKKe KOMIBIOTEPHBIX
WU3MEPUTEIIbHBIX CUCTEM B BHJIC ITU(PPOBHIX J1a00paTOpUid.

OCHOBHBIMU LEJIAMH U3Y4YeHUS PU3UKU B 00IIIEM 00pa30BaHUU SBISIOTCS:

dbopMupoBaHUe UHTEpeca U CTPeMJICHUS OOy4alolUXCsd K HAYYHOMY H3YUYEHHIO MPUPOJIBL,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;

pa3sBUTHE TPENCTABICHUH O HAyyHOM METOAE TMO3HaHUS HW  (OPMHPOBAHUE
HCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

dbopMupOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylbTaTa HU3Y4YE€HHs] OCHOB CTPOCHUS
MaTepuu U GyHAaAMEHTAIBHBIX 3aKOHOB (PU3HKH;

dopmupoBaHUe yMEHUN OOBSICHATH SIBICHHS C HCIIOJBb30BaHUEM (PHU3UUECKUX 3HAHUHA H
HAYYHBIX JI0Ka3aTEIbCTB;

dbopMupoBaHUEe MPEICTaBICHU O poiu (PU3UKU AJI Pa3BUTHUS APYTUX €CTECTBEHHBIX HAyK,
TEXHUKU ¥ TEXHOJIOTUH;

pa3BUTHE MPEACTABICHUI 0 BO3MOXKHBIX chepax Oyayieit mpodecCuoOHaIbHON NesITeIbHOCTH,
CBSI3aHHBIX C (DU3HMKOI, TOATOTOBKA K JalIbHEHIIIEeMY O0y4EHHUIO B ’TOM HAIPaBIICHUU.

Joctuxenne STuUX Leiei obOecreynBaeTcs pEIICHWEM CIEAYIIIUX 33Jad B IMpolecce
U3ydeHus Kypca GU3MKH Ha YPOBHE CpPEeTHETO 001ero oopa3oBaHus:

nproOpeTeHre CUCTEMBI 3HaHUH 00 00IINX (PU3NIECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX,
BKJIIOUYAsi MEXaHUKY, MOJIEKYJISIPHYIO (PU3UKY, SJICKTPOAMHAMUKY, KBAHTOBYIO (DU3HKY U JIEMEHTHI
acTpopu3uKy;

(dopMHpOBaHUE YMEHHUI NMPUMEHATh TEOPETUYECKHE 3HAHUSA A OOBSICHEHUS (U3NYECKUX
SIBJICHUI B TIPUPOJIC U JUTS IPUHATHUS MPAKTHUECKUX PEIICHUN B TIOBCETHEBHOW YKHU3HH;

OCBOEHHUE CIOCOOOB PEIIEHUS PA3IMYHBIX 3a7auy C SIBHO 33JaHHON (PU3NYECKOW MOJENBIO,
3aj]a4, [oJIpa3yMeBaroIINX CaMOCTOSATENbHOE CO3/JaHNe (PU3NUECKON MOJEIH, a/IeKBaTHON YCIIOBUSM
3aJauu, B TOM YHCJIe 3a]1a4 HHXXEHEPHOT'0 XapaKkTepa;

NOHMMaHWe (U3UYECKUX OCHOB W TPHUHIUIOB JCWCTBUS TEXHHYECKHX YCTPOWCTB U
TE€XHOJIOTHYECKHX IPOLIECCOB, MX BIUSHUS Ha OKPYKAIOUIYIO CPENY;

OBJIQICHUE METOJIaMH CaMOCTOSTEJIbHOTO TIJIAHUPOBAHUS W MPOBEACHUSA (DU3MUECKUX
HKCIEPUMEHTOB, aHaJIW3a M MHTEpIpeTaluy HHGOpMAlMK, OINpeaeNeHHs] JOCTOBEPHOCTH
MOJIyYE€HHOTO Pe3yJIbTaTa;

CO3JaHME YCJIOBUM JJsi pa3BUTHUS YMEHUH MPOEKTHO-UCCIIENOBATEIbCKON, TBOPYECKOM
NeSITeTbHOCTH;

pa3BUTHE UHTEpeca K cepaM npodecCHOHANBHOM NesITeIbHOCTH, CBI3aHHON C (PU3UKOM.

B cootBerctBum ¢ tpeboBanusiMu GI'OC COO yrinyOnéHHBI YPOBEHh U3YUECHHS yU4€OHOTO
npeamera «Pu3MKa» Ha YPOBHE CpeIHEro o0mero oOpa3oBaHMsI BHIOMpAETCS OOYyJaroNTUMUCH,
TUTAHUPYIOIMMHE MTPOAOKEHHE 00pa30BaHMs IO CIIEHUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOpUIIL.

Ha nsyuenue ¢usuku (yriayOonéHHbBIN ypOBEHb) HAa YPOBHE CPEAHEro oOuero oOpa3oBaHUs
otBoautcst 340 gacos: B 10 kiacce — 170 gacoB (5 gacoB B Heneno), B 11 kmacce — 170 gacoB (5
YacoOB B HEJIEIIO).

[Ipennaraemelii B mporpamMMe 1o (usuke nepedeHb Ja00paTOPHBIX M MPAKTHUECKUX paboOT
SBIISIETCS PEKOMEHOBAaHHBIM, YUUTENb JIeIaeT BEIOOp MPOBEACHUS 1a00paTOPHBIX PabOT U OIMBITOB
¢ yu€TOM MHANBUIYATbHBIX 0COOCHHOCTEW 00yJaromuXCsl.



COJAEPKAHUE OBYYEHUSA
10 KUIIACC

Pa3nen 1. Hayunblii MeTO MO3HAHUS MPUPOABI.

Ouznka — ¢yHIaMeHTalbHAs Hayka O mpupoae. HaydHblii MeTON MO3HAHUS U METOIbI
UCCIeIOBaHMs PU3NYECKUX SBICHUM.

DKCIIepUMEHT M TEOpHs B IMpoLecce MO3HaHMSA NMpHupoasl. HalmroneHue u SKCHEpUMEHT B
dusuke.

CnocoObl u3MepeHus: (U3NYECKUX BEJIMYMH (QHAJOrOBbIE M LUQPOBBIE HU3MEPHUTEIbHBIC
puOOpPbI, KOMITBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[Torpemnoctu u3MepeHuil pu3nuecKkux BeIuYrH (a0COTIOTHAS U OTHOCUTENbHAS).

MonenupoBanue (U3NUECKUX SBICHUH W MPOIECCOB (MarepuanbHas TOYKa, aOCOIIOTHO
TBEPJIOE TEJI0, UACAIbHAS JKUIKOCTh, UACAIBHBINA Ta3, TOYCUHBbIN 3apsaa). I umoreza. Ouzndeckuit
3aKOH, TPAHUIIBI €ro MpUMeHUMOCTU. DU3ndeckas TeopHus.

Poimp u mecto ¢usuku B (opMUpOBAHMM COBPEMEHHOW HAayyHOW KapTUHBI MHUpa, B
IPAKTUYECKOHN AESITEIbHOCTH JIIOJIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, nPAKMUKYM.

H3mepeHue cuibl TOKa M HAMIPSKEHUSI B LIETIM TTOCTOSIHHOTO TOKA MPY TTOMOIIM aHATOTOBBIX U
1M (POBBIX U3MEPUTENIBHBIX TPHUOOPOB.

3nakoMcTBO ¢ mudpoBoit maboparopueir mo ¢usuke. [Ipumepsl U3MepeHUs (PU3NIECKUX
BEJIMYMH MPU MTOMOIIY KOMITBIOTEPHBIX JaTYHKOB.

Pa3zgen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanunueckoe nBukeHue. OTHOCUTEIBLHOCTh MEXAaHUUYECKOT0 IBMKeHusA. Cuctema oTcuéra.

[Tpsimast u oOpaTHas 3a1a4U MEXaHUKH.

Panuyc-BekTop MarepualbHOM TOUYKHM, €ro TMPOCKIUHU Ha OCH CHCTEMbl KOOpIMHAT.
Tpaexropus.

[lepemenieHne, CKOpOCTh (CpelnHsss CKOPOCTb, MIHOBEHHAs CKOPOCTb) U YCKOpPEHHE
MaTepuaIbHOW TOYKH, UX TMPOEKIMH HAa OCH cUCTeMbl KoopauHAT. CloXeHHe NepeMelIeHUN u
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBH)KEHHE. 3aBUCHMOCTh KOOPJMHAT,
CKOPOCTH, YCKOPEHHS ¥ TTyTU MaTepUaIbHON TOYKH OT BPEMEHHU U UX rpaduKH.

CBoOomHoe majeHue. Y CKOpeHHe CBOOOHOTO majeHus. J[BrmkeHue Tena, OpOIIeHHOro 0
YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJAMHAT, CKOPOCTU U YCKOPEHHS] MAaTepHATbHOW TOYKH OT
BPEMEHH U UX rpaduku.

KpuBonunerinoe nBmxeHue. J[BUKEHHME MAaTepUATIBHOM TOYKHM MO OKPYKHOCTH. YTJOBasg U
nuHenHas ckopocTh. llepuony u uacrora oOpamenus. LleHTpocTpemutenbHOoe (HOpPMaJIBHOE),
KacaTeJbHOE (TaHTeHIINALHOE) U TIOJTHOE YCKOPEHUE MaTePHAIbHOMN TOUKH.

TexHnueckue ycTpoicTBa U TEXHOJIOIMUECKHUE MPOLIECCHI: CIMIOMETp, IBH)KEHUE CHAPS/IOB,
LENHbIEe, IecTepEHYAThIE U PEMEHHBIE NTepe/laut, CKOPOCTHBIE JTU(THI.

Hemoncmpayuu.

Mogenb cucteMbl OTCUETA, IUTFOCTPALINS KUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

Crioco0b! HccieJOBaHus IBUKEHUH.

Wnmoctpanus npeaenbHoro nepexoia U n3MepeHue MTHOBEHHONH CKOPOCTH.

[IpeoOpa3zoBanme MBIKEHHM C UCTIOIB30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmronenne aBmxeHus Tena, OpoIIeHHOTO MO YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

Hanpasnenue ckopocTu pH IBUKEHUH 110 OKPY>KHOCTH.

[IpeoOpa3zoBanue yriioBoi CKOPOCTH B PEIyKTOPE.



CpaBHeHME TyTEH, TPACKTOPUH, CKOPOCTEW IBUKEHHS OJJHOIO M TOTO K€ TejJa B Pa3HbIX
CHUCTEMax OTCUETA.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padbomot, npaKmMuKym.

N3yueHnne HepaBHOMEPHOTO JIBHXKEHHUS C LIEJIBEO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

N3mepenne yCKOpeHUs MpU NPSIMOJIMHEMHOM PABHOYCKOPEHHOM JIBH)KEHHMH 110 HAKIOHHOMN
IJIOCKOCTH.

Hccnenopanue 3aBUCUMOCTH ITyTH OT BPEMEHH MPHU PABHOYCKOPEHHOM JIBUKEHUH.

H3mepenne yckopeHUsi CBOOOJHOrO MaieHus (PEKOMEHIOBAHO HMCHOJIb30BaHUE HUGPOBOMH
nabopaTopun).

W3yueHne ABWKEHHS Tella, OPOLICHHOTO TOPHU30HTaIbHO. [IpoBepka Trummore3sl 0 MPSIMOi
MPONOPLIMOHATBHON 3aBUCUMOCTH MEXY NAJIbHOCTBIO MOJIETA U HAYAJIBHOW CKOPOCTBIO TEIIA.

N3yuenue ABMKEHUS Tea MO OKPYKHOCTH C IOCTOSHHOM 110 MOJIYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCHMOCTH Tepuofa oOOpalleHusi KOHUYECKOrO MAasiTHUKa OT €ro
[apaMeTpPOB.

Tema 2. /lunamuxa.

IlepBoiii 3akoH HptoToHa. MHepruanbubie cuctembl oTcu€Ta. [[pUHIMIT OTHOCUTEIBLHOCTH
[Nanunes. HeunepuuanbHble CUCTEMBI OTCUETa (OMpeaeTeHUE, IPUMEDPHI).

Macca tena. Cuia. [lpuHnun cynepno3uiuu Cui.

Bropoii 3akoH HbroToHA 1711 MaTEpUAIBHON TOYKHU.

Tpetuit 3akoH HbptoTOHA 1151 MaTEpUAIIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUSI. DKBUBAJIEHTHOCTb IPABUTAIMOHHON U MHEPTHON MacChl.

Cuta TsixecTH. 3aBUCUMOCTh YCKOPEHHUSI CBOOOTHOTO TAJCHUS OT BBICOTHI HAJl TOBEPXHOCTHIO
IUTAHETHl U OT reorpaduueckodl mupoThl. J[BrKeHUE HEOSCHBIX TEN WM HMX CIIYTHHKOB. 3aKOHBI
Kemepa. IlepBas kocMuueckasi CKOpOCTb.

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

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U cuiia TpeHus nokos. Koaddumment
Tpenus. Cuia CONMPOTUBJICHUS MPU JIBIDKCHUH Tella B KUIKOCTH WU rase, €€ 3aBUCHUMOCTH OT
CKOpPOCTH OTHOCUTEJIBHOTO JIBUKEHHUS.

Hanenue. 'unpocrarnueckoe nasinenue. Cuna Apxumena.

TexHuueckue yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: MOAMIMIIHUKHN, JBUKEHHE
HMCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

Habntoienue IBM>KEHUS TNl B MHEPIUATbHBIX M HEMHEPIMATBHBIX CHCTEMax OTCYETA.

[IpuHIUIT OTHOCUTENBHOCTH.

Kauenue nByX NWIMHIPOB WM WIAPOB PA3HOM MACChl C OJWHAKOBBIM YCKOPEHHEM
OTHOCUTEIIbHO HEMHEPIUAIBLHONW CUCTEMBI OTCUETA.

CpaBHEeHHME paBHOICUCTBYIOIIEH MPUITIOKEHHBIX K TE€Ty CHJI C TPOU3BE/IEHUEM MAacChl Teja Ha
€ro YCKOpEHHUE B UHEPLIMATIBHOM CUCTEME OTCUETA.

PaBeHCTBO cHil, BOBHHKAIOIIMX B PE3YJIHTATE B3aUMOICHCTBHS TEN.

N3mepenne mace 1o B3auMOJICUCTBHUIO.

HesecomocTs.

Bec Tena nmpu yCKOpEHHOM NOABEME U NTAJICHUH.

[{eHTpOOEKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MOKOSI, KAYEHHS M CKOJIbKECHHUSI.

Yuenuueckuit skcnepumenm, nabopamopusvie pabomot, npaKmuKym.

H3mepeHne paBHOACHCTBYIOIICH CHIT TP IBMKEHUU OpycKa M0 HAKIOHHOW MIOCKOCTH.

[IpoBepka rumoTe3sl 0 HE3aBUCUMOCTH BPEMEHH JIBIKEHUSI OpyCcKa MO HAKJIOHHOM TUIOCKOCTH
Ha 33JIaHHOE PACCTOSIHUE OT €r0 MacCCHI.



HccnenoBanue 3aBUCUMOCTH CHUJI YIOPYTOCTH, BO3HHUKAIOIMX B INPYKHHE U PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

W3yueHne IBUKEHUS CUCTEMBI T, CBI3aHHBIX HUTHIO, IEPEKUHYTOH uepe3 IErkuii 6JI0K.

N3mepenue kodpduuMeHTa TPEHUs M0 BEIMUYMHE YIJIOBOro Ko3(dduuueHTta 3aBUCUMOCTH
Frp(N).

HccnenoBanue ABMKEHHS OpycKa 10 HaKJIOHHOHU INIOCKOCTH C IEpeMEHHBIM K03 (HhUITHEeHTOM
TPEHUS.

W3y4eHne nBUKECHUS IPy3a HA BaJly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpmoe Teno. [locTynmaTesnbHOe M BpallaTeIbHOE JBUKEHHE TBEPAOIO Teia.
MoMeHT cuibl OTHOCUTENBHO ocu BpaiieHus. Ilneuo cumnbl. CinoxkeHue cuil, IPUIIOKEHHBIX K
TBEpAOMY Teny. LleHTp TskecTu Tena.

VYcnoBus paBHOBECHS TBEPIOTO TeEA.

YcroitunBoe, HeyCcTOUMBOE, O€3pa3InIHOe paBHOBECHE.

TexHu4eckue yCTpOoUCTBa U TEXHOJOTUYECKHE ITPOLIECCHI: KPOHIUTEWH, CTPOUTEIbHBIN KpPaH,
peléryarbie KOHCTPYKIUH.

Hemoncmpayuu.

VYcioBust paBHOBECHS.

Bunel paBHOBeCHS.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

HccnenoBanue yclI0BUM paBHOBECUS TBEPIOTO TeJla, UMEIOILEr0 OCh BPAIICHHUS.

KoHcTpynpoBaHue KpOHIITERHOB U PACYET CUIT YIIPYTOCTH.

N3yuyenue ycTOMYMBOCTH TBEPAOIO TEJIA, UMEIOILIETO IJIOIMIA(b ONIOPHI.

Tema 4. 3aKkonvl COXpaHeHUA 6 MEXAHUKE.

HMmMnynsc MaTrepualbHOM TOYKHM, CUCTEMBl MAaTe€pHalbHBIX TOo4eK. LleHTp Macc cucremsl
MaTepHalbHBIX TOUeK. Teopema O JBMKEHUH LIEHTpa Macc.

HMITynbC CHIIBI M1 U3MEHEHHME UMITYJIbCa TENA.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBUKECHUE.

MomeHT umnyibca MaTepuanbHo ToUKH. IIpencraBienre 0 COXpaHEHMM MOMEHTA UMITYJIbCa
B LICHTPAJIbHBIX MOJIAX.

Pabota cunbl Ha MaioM ¥ Ha KOHEYHOM IepemelieHnu. ['paduueckoe npeacrapieHue padoThl
CUJIBL.

MOIIHOCTE CHIIBI.

Kunernyeckass sHeprusi marepuayibHOM Touku. Teopema 00 HM3MEHEHMM KHHETHYECKON
SHEPTUH MATEPUATILHON TOUYKH.

IloreHumanbHple M HENOTEHIUaNbHbIE CHUIbl. [loTeHnmanbHas sHeprus. IloTreHuumanbHas
BHEprus ymnpyro JehopMHpPOBaHHOM NpyxkHUHBI. lloTeHIManbHas SHEPrus Teia B OJHOPOIAHOM
rpaBUTAaMOHHOM MoJie. [loTeHnmanpHas YHEprus Tena B rpaBUTAMOHHOM I10JIE OHOPOJIHOIO 1Iapa
(BHYTpH U BHe 11apa). Bropast kocMudeckasi CKOpoCcTb. TpeTbsi KOCMUYECKasi CKOPOCTb.

CBs13b paOOThI HEMOTEHIUANBHBIX CHUJI C U3MEHEHHEM MEXaHMYECKOW SHEPTHH CHUCTEMBI TeIl.
3aKOH COXpaHEHMsI MEXaHUUECKON SHEPTHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHenue bepHym g UAcaNbHOM MKUIKOCTH KakK CJIEACTBHE 3aKOHA COXPaHEHHS
MEXaHUYECKON YHEPTUU.

TexHu4ecKue yCTpONCTBA U TEXHOJIOTUYECKUE NIPOLIECCHI: IBUKEHUE PAKET, BOAOMET, KOIIED,
NPYKUHHBIN MUCTOJIET, TUPOCKOII, (UTYpHOE KaTaHHE Ha KOHbKAX.

Hemoncmpayuu.



3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE NBHXKEHUE.

N3MepeHne MOILHOCTH CUJIBL.

H3meHeHune 3Hepruu Teia Mpu COBEPILIEHUU pabOThI.

B3anmuble peBpanieHusi KWHETUYECKOW M MOTEHIIMAbHOW SHEPTUi MpU JEUCTBUU HA TEJIO
CHJIBI TSKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue SHepTur mpu CBOOOTHOM TaACHHU.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padomot, nPAKMUKyMm.

N3mepenne ummysbca Tena no TOpMO3HOMY ITYTH.

M3mepenue cuiibl TATH, CKOPOCTH MOJIEITH 3JIEKTPOMOOUIISI U MOITHOCTH CHIIBI TATH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJIbCOM CUJIBL.

HccenenoBanue coxpaHeHUsI UMITYJIbCA IIPU YIPYTOM B3aUMOJEHCTBUH.

W3mepeHne KNHEeTUYECKOM SHEPTUU Tejla 10 TOPMO3HOMY Iy TH.

CpaBHeHUE U3MEHEHUS MOTEHITMAILHON SHEPTUHU TPYKUHBI C pabOTON CHITBI TPEHUSI.

Omnpenenenue padbOThI CHIIbI TPEHUS IPU ABMXKEHUH TeJla IO HAKJIOHHOM IJIOCKOCTH.

Paspnen 3. Mosekyasipaasi Qu3uKa 1 TePMOAUHAMMKA.

Tema 1. Ocrosbt MONEKYNAPHO-KUHEMUYECKOU MEOPUU.

OcHOBHbIE TOJNOXKEHUS MoJeKyisipHO-KuHeTHnueckoi Tteopun (MKT), ux omnbiTHOE
obocuoBanue. uddysus. bpoyHockoe nmxenune. XapakTep ABMKEHUS U B3aUMOJICHCTBUS YaCTHUI]
BelecTBa. MoJielid CTPOCHHUSI Ta30B, )KUIKOCTEH U TBEPABIX TeN M 00BICHEHNE CBOMCTB BEIIECTBA HA
OCHOBE 3TUX Mojeneil. Macca u pazmepsl Mosiekyn (atomoB). KonnuectBo BemiectBa. [locrostHHas
ABorazpo.

TennoBoe paBHOBecue. Temneparypa u ciocoos! e€ usmepenus. [llkana remneparyp Llenscusi.

Mopenb uaeanbHOro ra3a B MOJIEKYJISPHO-KMHETUYECKOM TEOPUU: YACTHUIbI Ta3a JIBHXKYTCS
XA0TUYECKHU U HE B3aUMOJEHCTBYIOT JPYT C IPYTOM.

["a3oBble 3akoHbI. YpaBHeHue MenaeneeBa—Kianelipona. AGcomtoTHas Temneparypa (Ikana
temneparyp KenbBuna). 3akon JlampToHa. M3omporeccel B UAECAIBHOM Ta3e C IOCTOSHHBIM
KOJIMUECTBOM BelecTsa. ['paduueckoe npecraBiieHne H30IPOLECCOB: U30TEpMa, H30X0pa, n300apa.

CBsi3b MEXIY AaBICHUEM U CPEIHEH KMHETUYECKOM HHEPruel MOCTYNATEeNbHOIO TEIIOBOTO
JBUKEHUSI MOJIEKYJI UACAIBHOTO ra3a (OCHOBHOE YPaBHEHHE MOJIEKYJISPHO-KMHETHUYECKOW TEOpUHn
UJICATHHOTO Ta3a).

CBs13b a0COJIIOTHON TEMIEPATYPhl TEPMOJUHAMUYECKON CUCTEMBI CO CpeIHENH KHHETUYECKON
SHEPrUer MOCTYNATeIbHOrO TEMJIOBOT0 ABUKEHUS €€ YaCTHIL.

TexHuueckue ycTpoicTBa U TEXHOJIOTMYECKHE MTPOLIECCHl: TEPMOMETP, OapOMeETp, MOJTy4yeHHE
HaHOMAaTEPHUAJIOB.

Hemoncmpayuu.

Mopenu TBUKEHHSI YaCTHUIL BEILIECTBA.

Mopenb OpOYHOBCKOTO JBHKEHUSI.

Buneopomnuk ¢ 3anuceo peasbHOro OpPOYHOBCKOTO TBUKEHHUSI.

Juddysus xunkocrei.

Mogens onbita IITepna.

[IpuTsixeHue MOJIEKyII.

Mogenu KpucTasIn4ecKuX peréTok.

Habmronienue u ncciaenoBaHue U30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomul, npaKkmuxym.

HccnenoBanue mporecca YCTAaHOBJICHHUSI TEIJIOBOI'O PAaBHOBECHUS MPHU TEIJIO00OMEHEe MEeXIy
ropsi4eil U X0JIOJHON BOJOM.



W3ydyeHne wu30TepMUUECKOro Mporecca (PEKOMEHJO0BAHO UCIOJIb30BaHUE LU(POBOM
nabopaTtopun).

N3yuenue nu30XopHOro mpoiecca.

H3yuenue nzobapHoOro mnpoiecca.

[TpoBepka ypaBHEHUS COCTOSTHUSI.

Tema 2. Tepmoounamuka. Tennoevie mawiunoi.

Tepmonunamuueckas (TZl) cucrema. 3amanue BHEUIHUX YCJIOBUM JJiI TEPMOIUHAMUYECKON
cuctembl. BHemiHre u BHyTpeHHHE mapameTpsl. [lapameTpsl TepMOIMHAMUYECKOW CHCTEMBI Kak
CpeIHue 3HAUCHUS BETUYMH, OMUCHIBAIONINX €€ COCTOSIHHE Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe nauano tepmonunamuiku. CamMoNpoOM3BOJbHAS peaKcalus TEPMOIUHAMUYECKOU
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Monenb uaeanbHOT0 raza B TepMOJUHAMUKE — CCTeMa ypaBHEHHI: ypaBHeHHe MeHieneeBa—
Knanelipona u BbIpakeHUE€ 11 BHYTPEHHEW 3HEPruM. Y CJIOBUS NMPUMEHUMOCTH 3TOH MOJEIH:
HU3Kas KOHIIGHTpALUs YacTHUIl, BBICOKHE TeMmIeparypbl. BwipaxkeHue mjis BHYTpEHHEH SHEpPruu
OJIHOATOMHOTO UJCAIBHOIO ra3a.

KBazucrtatnueckue u HECTaTUYECKUE MPOIIECCHI.

DnemeHTapHas paboTa B TepMOoAMHaMUKe. Berunciaenue padoTsl o rpaduky npoiecca Ha pV-
JMarpaMme.

Tennonepenava kak cnocod M3MEHEHHsI BHYTPEHHEW SHEPTUU TEPMOIMHAMUYECKON CHCTEMBI
6e3 coBepiieHus padboTsl. KoHBEKIIMSA, TEMIONPOBOIHOCTb, U3Ty4YEHUE.

KonnuecTtBo temnotsl. TennoéMKocTs Tena. Y aenpHas U MOJIsipHasl TEIJI0OEMKOCTH BEIIECTBA.
VYpaBHenue Maiiepa. YaenbHas TEIUIOTAa CrOpaHHsl TOIUIMBA. Pacué€r KoyMyecTBa TEIIOTHI MPHU
teronepenaye. [lonsitue 06 aguadaTHOM Iporecce.

[lepBbiii 3aKkOH TepMOAMHAMUKH. BHyTpeHHss sHeprus. KomuuecTBo TEmoTsl U paboTa Kak
Mepbl U3MEHEHUSI BHYTPEHHEH SHEPTruu TEPMOIMHAMUYECKONH CUCTEMBI.

BTtopoii 3aK0H TepMOJIMHAMMKY J1JI1 PABHOBECHBIX MPOLECCOB: YEPE3 3aJJaHHOE PAaBHOBECHOE
COCTOSIHE TEPMOJMHAMHYECKON CHCTEMBI TMPOXOIUT €IUHCTBEHHash aauadara. AOCOmoTHas
TeMIieparypa.

Brtopoii 3ak0oH TEpMOAMHAMUKH Ui HEPABHOBECHBIX IPOIECCOB: HEBO3MOXKHO IEpeaaTh
TEIUIOTy OT Ooyiee XoNmomHOTO Tena K Oonee Harperomy 0Oe3 kommeHcanuu (Kmaysumyc).
HeobpatumocTh MpUpOIHBIX MPOIECCOB.

[TpuHIMne! AeiicTBHs TennoBbix MamuH. KIT/I.

MakcumansHoe 3Hauenune KII/1. [ukn Kapho.

DKOJIOTMYECKUE aCIEeKThl HMCIOJb30BaHUS TEIUIOBBIX JBHUrareneil. TermioBoe 3arps3HeHUe
OKPYKaIOIEeH Cpebl.

TexHu4ecKkne yCTpONCTBA W TEXHOJIOTMUECKHE TPOLECCHI: XOJOAWIBHUK, KOHIUIIMOHED,
TU3eTbHBINA U KapOIOpaTOPHBIA IBUTaTENH, TApOBasi TYpOUHA, MOTYYEHHE CBEPXHU3KUX TeMIIepaTyp,
YTWIM3ALUs «TEIJIOBBIX» OTXOJOB C HCIOJIb30BAaHMEM TEIUIOBOIO HAcoca, YTHIM3aLuUs
OMOOPTaHNYECKOTO TOILTMBA VISl BEIPAOOTKU «TETUIOBOM» M DJIEKTPOIHEPTHUH.

Hemoncmpayuu.

H3meHeHne TemMrepaTypsl IPH aIiadaTHueCKOM pacIIupEHUH.

BosaymiHoe orauso.

CpaBHEHHE YIETBHBIX TEMIIOEMKOCTEH BEIIECTB.

Cnioco0ObI U3MEHEHUsT BHYTPEHHEHN YHEPTHUH.

Hccnenoanue aquabaTHOTO mporiecca.

KoMmnbrorepHble MOJENH TETUIOBBIX JBUTaTENEH.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

N3Mmepenne yaenbHON TeMI0EMKOCTH.



HccenenoBanue nporecca OCTbIBAHUS BELIECTBA.

HccnenoBanue aquabaTHOTO mpoiiecca.

N3yueHne B3aMMOCBSA3M SHEPTUH MEXMOJIEKYJISPHOTO B3aUMOJCHCTBUSL U TEMIEPATypbl
KUIIEHUS KUAKOCTEM.

Tema 3. Acpecammnsie cocmosanusn eeuwgecmea. Dazosvie nepexoowl.

[TapooOpa3oBanue U KoHjaeHcauus. Mcmapenue uW  KumneHue. YJenapHas —TeIUloTa
napooOpa3oBaHusl.

Hacpiennsle u HeHachllleHHbIE Napbl. KauecTBEHHas 3aBUCUMOCTh IUIOTHOCTH U JaBJICHUS
HACBIIICHHOTO Iapa OT TeMIepaTypbl, HUX HE3aBUCUMOCTh OT OO0bEMA HACBIIIEHHOTO Mapa.
3aBUCHUMOCTH TEMIIEpATyphl KATIEHUSI OT JaBJICHUS B dKHUIKOCTH.

Brnaxxnocts Bo3myxa. AGCOIIOTHAS U OTHOCUTEIbHAS BIAKHOCTb.

TBépnoe teno. Kpucramnuyeckue u amopdHbie Teiaa. AHU30TPOIHUS CBONMCTB KPUCTAILIOB.
[TnaBnenue u kpuctauMzanus. Y aelbHas TerioTa miaasienus. Cyomumanusi.

Hedopmarun TBEpAOTO Tena. PacTsokenue u cxarue. Casur. Monyns FOura. [Ipenen ynpyrux
nedopMaruii.

TemioBoe pacHMpeHue XHUAKOCTEH U TBEPABIX Tel, 00bEMHOE W JMHEHHOE paclIupeHue.
AHTapMOHHM3M TEIUIOBBIX KOJIEOAHUI YacTHI] BEIIeCTBA KaK MPUYMHA TEIUIOBOTO PACIIMPEHUS Tell
(Ha KaYECTBEHHOM YPOBHE).

[IpeoOpa3zoBanue sHEPrUM B Pa30BBIX MEpEXoax.

YpaBHeHHEe TEIIOBOTO OanaHca.

[ToBepxHocTHOEe HaTspkeHHe. KoaduiueHT moBepXHOCTHOrO HaTsDKeHusa. KanumnspHbie
saBJieHUd. /{aBieHue noJ MCKpUBIEHHON MTOBEPXHOCTHIO xuakocTH. @opmyina Jlamnaca.

TexHuuyeckue ycTponcTBa U TEXHOJOTUYECKUE MPOLIECCHI: )KUJIKME KPUCTAILJIbl, COBPEMEHHBIE
MaTepHuabl.

Hemoncmpayuu.

TemoBoe pacimpeHue.

CBolicTBa HaCHIIEHHBIX [1APOB.

Kunenne. Kunenue npu nOHMKEHHOM J1aBJICHUU.

N3mepenne cuiibl HOBEPXHOCTHOTO HATSKEHUSI.

OnBITHl ¢ MBUIBHBIMH TJIEHKAMHU.

CwmauuBaHme.

Kanwnsipasie sBieHus.

Mopeny HEHbIOTOHOBCKOM JKHJIKOCTH.

CniocoObl U3MepeHus BIKHOCTH.

HccnenoBaHue HarpeBaHUs U IUIABJIEHUS KPUCTAJUIMUECKOTO BEIIECTBA.

Bune! nedpopmanuii.

Habmronenue maneix gedopmariuii.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

N3yuenne 3aKOHOMEPHOCTEN UCHIAPEHUS KUIAKOCTEM.

W3mepenne yaenbHON TEIUTOTHI IJIaBIEHUS JIbJA.

N3yueHue CBONCTB HACBHIIICHHBIX ApOB.

N3mepenue abCOMIOTHOM BIaXKHOCTH BO3/1yXa U OLIEHKA MacChl IapoB B IIOMEIIEHHUH.

N3mepenne ko3 duiineHTa moBepXHOCTHOTO HATSHKEHUS.

N3mepenne moayia FOnra.

HccnenoBanue 3aBUCUMOCTH JieopMallMd Pe3MHOBOro o0Opasiia OT MPHJIOKEHHOH K HeMy
CHUJIBL.

Paszgea 4. JiekTpoauHaMuKa.

Tema 1. Dnexmpuueckoe none.
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OnekTpu3anusa Tea U €€ MNpOSBICHUS. ODJIEKTpUYeCKUil 3apsia. JlBa BUAa AIEKTPUUYECKUX
3apsa0oB. [IpoBOHUKH, TUAIEKTPUKU U MOJIYIPOBOJAHUKHU. DJIEMEHTAPHBIN AJIEKTPUUECKUH 3apsia.
3aK0H COXpaHEHUs AIEKTPUUECKOTO 3apsia.

B3aumoneiictBue 3apsanoB. Toueunsie 3apsabl. 3akoH KyioHa.

Onektpuueckoe nose. Ero neficteue Ha 31€KTpUYECKUe 3apsibl.

Hanpsoxéanocts  anektpudeckoro mons. [IpoGHbiit  3apsin.  JIuHUM  HanpsHkKEHHOCTH
ANIEKTpUYECKOro 1nosist. OHOPOIHOE FIEKTPUUYECKOE TTOJIE.

[ToTeHIMaNbHOCTh 3IEKTPOCTATUYECKOr0 IMOJIA. Pa3HOCTh NOTEHLMAIOB M HAIPSKEHUE.
[ToTeHumanbHas 3HEpPrus 3apsaa B JIEKTPOCTATUUYECKOM mose. [loTeHnuan 3eKkTpocTaTnyecKkoro
nosist. CBsi3b HANPSKEHHOCTH TIOJISI M Pa3HOCTH MOTEHIIUAIOB IS AJIEKTPOCTATUYECKOTO TOJIs (KaK
OJIHOPOJIHOTO, TaK U HEOJAHOPOIHOTO).

[IpuHIUI Cynepro3uIMK JEKTPUYECKHUX TTOJIEH.

[Tone Toueunoro 3apsaa. I[lome paBHOMepHO 3apsbkeHHOW cdepsl. Ilome paBHOMEpHO
3apspKEHHOTO 110 00BEMY T1apa. [Tosie paBHOMEPHO 3apsKeHHOM 0€CKOHEYHOH MToCKoCTH. KapTHHBI
JIMHUN HAPSYKEHHOCTH 3THUX IMOJIEH U SKBUIIOTCHIIMAIbHBIX TOBEPXHOCTEM.

[IpoBOIHUKY B 3EKTPOCTATUUECKOM I10JI€. Y CIIOBUE PABHOBECUS 3apsJI0B.

JM3NeKTpUKHY B 3JIEKTPOCTATHUECKOM M0JI€. J{u3neKkTpuyeckas NpoOHUIIaeMOCTh BEIIECTBA.

Konzaencarop. D1eKTpoEMKOCTh KOHAIEHCATOPA. DJIEKTPOEMKOCTD IIJIOCKOI0 KOHAEHCATOpa.

[TapasnnensHOE COCIMHEHUE KOH/JIEHCATOPOB. [TocnenoBarensHOE COEIMHEHUE
KOH/JIEHCAaTOPOB.

DHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

JIBr>KeHME 3apsKEHHOW YaCTHULIbI B OJTHOPOJHOM 3JIEKTPUUYECKOM MOJIE.

TexHUYecKrne YCTPOMCTBA M TEXHOJOIMYECKHE IPOLECCHI: SJIEKTPOCKOI, 3JIEKTPOMETD,
ANIEKTPOCTaTUYECKasl 3allUTa, 3a3€MJICHHE JJIEKTPONpUOOpPOB, KOHJEHCATOPHI, reHeparop Ban ne
I'paada.

Hemoncmpayuu.

VY CeTpoiCTBO M MPUHIAI JEHCTBUS dJIEKTPOMETPA.

DIIEKTPUUYECKOE TT0JIE 3apSKEHHBIX IIIAPUKOB.

DIIEKTPUUYECKOE TOJIE€ IBYX 3apsKEHHBIX TIACTHH.

Monensb snekTpocTaTiueckoro reueparopa (Baun ge I'paada).

IIpOBOTHHUKY B JIEKTPUYECKOM II0JIE.

DNIeKTpOCTaTUYECKas 3allIHTa.

YCTpOoKCTBO U AEMCTBUE KOHJAEHCATOPA ITOCTOSHHOW U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTD 3JIEKTPOEMKOCTH IIOCKOTO KOHAEHCATopa OT IJIOMIAAU IUIACTUH, PACCTOSHUS
MEXK]ly HUMH U JUJIEKTPUYECKON MPOHUIIAEMOCTH.

DHEprusi HMEKTPUIECKOTO TOJIs 3apSHKEHHOTO KOHJIEHCATOpA.

3apsika ¥ pa3psiika KOHAEHCaTopa Yepe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, npaKmuxym.

O1reHKa CHJ1 B3aMMOAEHCTBUS 3apsKEHHBIX TEl.

HabGnronenue mpeBpaimieHusi SHEPTUH 3apsHKEHHOTO KOHJACHCATOpa B DHEPTHUI0 U3ITYYCHHS
CBETOJIMO/IA.

N3ydenune npoTekaHus TOKa B UEIMH, COAEPKALIEN KOHIEHCATOP.

Pacnipenenenre pa3HOCTH MOTEHIIMAIIOB (HAMPSHKEHUS) TIPH MTOCIIEI0BATEILHOM COSTUHEHUHN
KOHJICHCAaTOPOB.

Hccnenosanue paspsana KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlil 3neKmpuyecKuil mox.

Cwita Toka. [ToCcTOSTHHBIN TOK.
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VYcnoBus CyniecTBOBaHUS IOCTOSIHHOIO 3JIEKTPUUYECKOro ToKa. Mctounnku Toka. Hanpsxenne
UudJC é.

3akon OMa 11 y4acTKa LEMH.

DIIEKTPUYECKOE COMPOTUBIIEHUE. 3aBUCUMOCTb COITPOTUBIIEHUSI OHOPOJAHOIO ITPOBOJIHUKA OT
€ro JUIMHbI U IJIOLIAU ONEPEYHOr0 CEYEHHUS. Y IeJIbHOE CONIPOTUBIIEHUE BEIIECTBA.

[locnenoBarenbHOE, TMapauieibHOE, CMEIIAHHOE COCJAMHEHUE MPOBOAHUKOB. Pacuér
pa3BeTBIEHHBIX dMeKTprueckux neneid. [Ipasuna Kupxroda.

Pa6oTa snekrpuueckoro Toka. 3akoH Jxoyns—Jlenna.

MOIHOCTB 31EKTPUUECKOro ToKa. TemioBas MOITHOCTb, BbIIEISIEMAsi HA PE3UCTOPE.

OJIC u BHyTpeHHEe COMPOTUBIIEHUE UCTOUYHHMKA TOKA. 3akoH Oma sl MOJHON (3aMKHYTOM)
ANEKTPUYECKON Lenu. MOIHOCTh UICTOYHHUKA TOKa. KOpoTKoe 3amMmbIKaHUE.

KoHzeHcaTop B ienu MoCTOSIHHOTO TOKa.

TexHu4ecknue yCTpOMCTBA U TEXHOJIOTMYECKUE IPOLECCHI: aMIIEpMETP, BOJBTMETpP, PEOCTAT,
CYETUHK IEKTPUUECKOU SHEPIUMU.

Hemoncmpayuu.

W3mepenne cuiibl TOKa U HaNpsHKEHUS.

HccenenoBanue 3aBUCUMOCTH CUJIbI TOKA OT HAIIPSDKEHUS JIs PE3UCTOPA, JTaMIIbl HAKaAIIMBaHUS
Y CBETOAMO/IA.

3aBUCUMOCTh COINPOTHUBJICHUS LMJIMHIPUYECKUX MPOBOJHUKOB OT JJIMHBI, ILJIOIIAIN
MONIEPEYHOI0 CEYEHUSI U MaTepHaa.

HccenenoBanue 3aBUCUMOCTH CUJIbI TOKA OT COMPOTUBIIEHUS ITPU TOCTOSIHHOM HaIPSIKEHUU.

[Ipssmoe m3mepenue DJIC. KopoTkoe 3aMblKaHHE TaJlbBaHUYECKOTO JJIEMEHTA W OIICHKA
BHYTPEHHETO COMPOTUBIICHUS.

CniocoObI coeTMHEHUST UCTOYHUKOB ToKa, DJIC OGaTapeid.

HccnenoBanue pazHOCTH NMOTEHIMAIOB MEXKY MOJIOCAMU MCTOYHHMKA TOKA OT CHJIBI TOKa B
LEIH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue CMENIaHHOTO COSTUHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro CONpOTUBIEHUS TPOBOJHUKOB.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT HAIPSDKEHUS JIs JIaMITbl HAKaJIUBAHUA.

VYBenuuenue npeena u3MepeHus amrnepmerpa (BoJIbTMETPA).

N3mepenne DJ1C 1 BHYTPEHHETO COMPOTUBIIEHUS HCTOYHHKA TOKA.

HccnenoBanue 3aBucumoctd J/[C rajbBaHUYECKOTO 3JIEMEHTA OT BPEMEHH IMPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pazHOCTH MOTEHIIMAIOB MEX/Y TOJIOCAMH MCTOYHHMKA TOKA OT CHJIBI TOKa B
TN,

HccnenoBanue 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTH UCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunpix cpeoax.

DneKTpuyecKasi MPOBOJAUMOCTD PA3TUYHBIX BEIIECTB. DJIEKTPOHHAS MPOBOJAUMOCTD TBEPIIBIX
METaJUIOB. 3aBUCUMOCTb COMTPOTUBIICHUSI METAJIJIOB OT TeMIiepaTypbl. CBEpXIPOBOIUMOCTb.

DNeKTpUUYECKHil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynmpoBonuuku. CoOCTBEHHAs U MPUMECHASI IPOBOJAUMOCTH MOTYNPOBOIHUKOB. CBOIiCTBa
p—n-niepexona. [lomynpoBoHUKOBBIE TPHUOOPHI.

DIEeKTPUUECKH TOK B JJIEKTPOJIUTAX. ODJIEKTPOIUTHYECKAS IUCCOIMAIMSA. DJIEKTPOIIHU3.
3akonbl Dapajes A 3AEKTPOIIN3a.

DNeKTpUUYECKUil TOK B razax. CaMOCTOATENbHBIN U HECAMOCTOSTENIbHBIA pa3psia. Pasnuunbie
THUIBI CAMOCTOSITENBHOTO pa3zpsiaa. Monuus. [1nazma.
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TexHuueckue yCTpoWCTBa M MNPAKTHUUECKOE MPHUMEHEHHE: TIa30pa3psiHble JIaMIIb,
AIIEKTPOHHO-JIyYeBasi TpyOKa, MOJIYHPOBOJHUKOBBIE HPUOOPHI: MO, TPAaH3UCTOP, (OTOAMOL,
CBETOAMO/, TaJbBaHUKA, pahUHUPOBAHHUE MEJIH, BHITUIABKA AJIFOMUHUS, SJIEKTPOHHAS! MUKPOCKOITHSL.

Hemoncmpayuu.

3aBUCUMOCTh COIPOTUBIICHUS METAJUIOB OT TEMIEPATYPHI.

IIpoBOIMMOCTB 3JIEKTPOJIUTOB.

3akoHbI AnekTponnsa Papajes.

HckpoBoii pa3ps] U MPOBOJIUMOCTb BO3yXa.

CpaBHeHUE NPOBOAMMOCTH METAJIOB U NOJIYIPOBOIHUKOB.

ORHOCTOPOHHSS TPOBOUMOCTD TUOJIA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

HaGnronenue anexrpoinusa.

M3mepenue 3apsaa 0HOBAJICHTHOIO HOHA.

HccnenoBanue 3aBUCUMOCTH COMPOTUBIICHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJIBT-aMIIEPHOI XapaKTEPUCTHKH TUO/IA.

Du3n4ecKuil MPaAKTUKYM.

Crioco0b1 u3MepeHHst (pU3MYECKUX BEJIWYMH C HMCIIOJIb30BAaHHEM aHAJIOTOBBIX U IIM(PPOBBIX
MU3MEPUTENBHBIX MPHOOPOB U KOMIBIOTEPHBIX JATYMKOBBIX CHCTEM. AOCOIIOTHBIC K OTHOCUTEILHBIC
MOTPEIIHOCTH U3MepeHui pru3muecknx BennyuH. OLeHKa TPaHuIl IOTPEIIHOCTEH.

[TpoBenieHue KOCBEHHBIX W3MEPEHUH, UCCIEIOBAHUIN 3aBUCUMOCTEH (U3MUECKUX BEIMYUH,
IpOBEpKa MPEAJIOKEHHbIX TUIOTe3 (BHIOOp M3 paboT, ONMUCAHHBIX B TEMAaTHYECKHUX pa3zenax
«Y4eHUUYECKHUI IKCIIEPUMEHT, JIA0OPATOPHBIE PAOOTHI, TPAKTUKYM ).

MesxknpeaMeTHbIe CBSI3H.

N3yuenune kypca ¢usuku yriyonaéHHoro ypoBHs B 10 kiacce ocyliecTBIseTCs ¢ y4€TOM
coJiepKaTeIbHbIX MEXIPEJAMETHBIX CBSI3ed ¢ KypcaMu MaTeMaTUKH, OMOJIOrUU, XMMUH, reorpadun
U TEXHOJIOTHH.

MesicnpeOmemnvle nonamus, C6A3AHHbLIE C UZYUEHUEM MEMO006 HAYYHO20 NO3HAHUA:
SBJICHWE, Hay4yHbIH (akT, TUmoresza, (Qu3Mueckas BeIMYMHA, 3aKOH, TEOpHUs, HaOIOJCHHE,
HKCIEPUMEHT, MOJECIUPOBAHUE, MOJIENb, U3MEPEHHUE, MOTPEIIHOCTH M3MEPEHHUH, N3MEpUTENIbHbIE
npubopsl, nudposas J1adoparopusl.

Mamemamuka: peiieHue cucteMbl ypaBHeHui. JIuHeitHas ¢yHK1us, napadosa, runepoona,
ux rpaduku u cBoiicTBa. TpuroHoMmeTpruyeckne QyHKIUH: CHUHYC, KOCHHYC, TAaHT€HC, KOTaHTEHC,
OCHOBHOE TPUTOHOMETPUUYECKOE TOKIAECTBO. BEKTOPBI M MX MPOEKIIMU HAa OCH KOOPJIMHAT, CIIOKEHHE
BEKTOPOB.

buonocua: mexanuueckoe JBHKEHUE B KUBOM mpupoze, nuddysus, ocMoc, TEMI000MeH
KUBBIX OPTaHU3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXKAIOIEH Cpebl, yTHIH3anus OM0OpTraHMYeCKOTro
TOIJIMBA JJISi BBIPAOOTKH «TEMJIOBOM» M DIEKTPOIHEPTUH, MOBEPXHOCTHOE HATSIKEHUE U
KallWJIISIPHBIE SIBJICHUS B IPUPOJIE, SJCKTPUUECKUE SIBICHUS B )KUBOW IPUPOJIE.

Xumun: TUCKPETHOE CTPOSHHE BEUIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJ, MOJb BEIIECTBA,
MOJISIpHAsi Macca, MOJydeHHe HaHOMAaTePHaIoB, TEIUIOBbIE CBOWCTBA TBEPIBIX TN, )KUIKOCTEH U
ra3oB, )KMJKUE KPUCTAILIBI, SJIEKTPUUYECKHE CBOMCTBA METAILIOB, 3JIEKTPOIUTHUECKAS IUCCOLUALIHS,
rajibBaHUKa, JIEKTPOHHAs] MUKPOCKOIIHSL.

T'eocpaghua: BnaxxHOCTH BO3/IyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonozusn: npeoOpa3oBaHKE JBIKEHHUN C WCIOIH30BAHUEM MEXaHU3MOB, YUET CYXOTO U
YKHUJIKOTO TPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKIMH (KPOHIITEHH, peréryarbie KOHCTPYKIINH),
UCIOJIb30BaHUE 3aKOHOB COXPAHEHUs MEXaHUKHM B TEXHHMKE (THPOCKOI, BOJOMET U Jpyrue),
JIBUTATENIb BHYTPEHHETO CrOpaHus, MapoBas TypOWHA, OBITOBOW XOJIOIWJIBHUK, KOHIHIIMOHED,
TEXHOJIOTUM IMOJy4YEHHsS COBPEMEHHBIX MaTepuaJoB, B TOM UHUCIIE HAaHOMATEpUaloOB, U
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HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKAsl 3allUTa, 3a3eMJICHHE JSJICKTPOIPHOOPOB, Tra3opa3psIHbe
JIaMIIbl, TOJTYIPOBOJAHUKOBBIC TPUOOPHI, TATEBAHHKA.

11 KJIACC

Pasznea 4. JiekTpoauHaMuKa.

Tema 4. Maznummnoe none.

B3aumopeiicTBrE NOCTOSTHHBIX MAarHUTOB U MPOBOJHUKOB ¢ TOKOM. MaruuTtHoe nosie. Bektop
MarHuTHOM UHAYKIMU. [[prHIMI cynepno3uuyu MarHUTHBIX ITOoJIeH. JIMHUM MarHUTHOW MHTYKLIUH.

MaruutHoe 1oJie IpOBOJIHUKA C TOKOM (TIPSIMOTO MPOBOJIHUKA, KATYIIKU U KPYTOBOTO BUTKA).
OmnbIT DpcTena.

Cwita AMriepa, e€ HanpaBJICHUE U MOJYJIb.

Cuua Jlopeniia, e€ HanpaBJiIeHUE U MOYJb. [[BUKEeHME 3apsSKEHHON YaCTHUIIBI B OJTHOPOIHOM
MarHuTHOM noJje. PaGora cunbl Jlopenna.

MarnutHoe nozie B BeniectBe. @eppoMarHeTHKy, napa- U JUaMarHeTUKH.

TexHu4yeckue YCTpOMCTBA M TEXHOJIOTHYECKUE TMPOIECChl: IMPUMEHEHHE IMOCTOSHHBIX
MarHuTOB, SJIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, DJIEKTPOABUTATENb SKOOM, YCKOpHUTEIH
3JI€EMEHTapHBIX YaCTHII.

Hemoncmpayuu.

Kaptuna nuHuit MHIYKIIUKW MarHUTHOTO TIOJISI TTOJIOCOBOTO U TTOJAKOBOOOPA3HOI0 MOCTOSTHHBIX
MarHuTOB.

KaprrHa nuHMI MarHuTHON MHIYKUMHU TOJIA JJIMHHOTO IPSIMOTO MPOBOJAHHMKA M 3aMKHYTOTO
KOJIBLIEBOI'O IPOBOIHUKA, KATYIIKU C TOKOM.

B3anmopeiicTBre 1ByX IPOBOAHUKOB C TOKOM.

Cuita Ammiepa.

[HetictBue cuibl JIopeH1ia Ha HOHBI 3JIEKTPOJIUTA.

Habmroienue nBM>KeHUs y4yKa JIEeKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIUTT AEHCTBUS AIEKTPOU3IMEPUTEIHHOTO MPUOOpPa MarHUTODIIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanne MarHUTHOTO MOJISl TOCTOSSHHBIX MarHUTOB.

HccnenoBanue cBOHCTB (heppOMarHeTUKOB.

WccnenoBanue neiicTBUS TOCTOSHHOTO MarHWTa Ha PAMKY C TOKOM.

N3mepenue cuinsl AMmepa.

N3yuenune 3aBUCUMOCTH CHIIBI AMIIEpa OT CUJIbI TOKA.

OrnpeneneHre MAarHUTHOM MHAYKIIMU HA OCHOBE U3MEPEHUS CUIIbI AMIiepa.

Tema 5. InexkmpomazHumnan uHOYKYuUs.

SBnenue snekTpomMarHuTHOM uWHAYKUMU. [loTok Bekropa MarHutHOM uHIYKIuU. 2J1C
MHIYKIUU. 3aKOH AJIEKTpOMarHuTHON uHAykiuu Papanes. BuxpeBoe snexkrpuyeckoe noise. Toku
dyxo.

OJIC vHAYKIIMY B MPOBOJIHUKE, IBHXKYIIEMCS] B OJJHOPOJIHOM MarHMTHOM TTOJIE.

ITpaBuio Jlenna.

WunyktuBHocTh. Karymika MHIYKTHBHOCTM B ILEOM IOCTOSIHHOTO TOKa. SIBlIeHue
camouHAykiuu. 3/1C caMOMHIyKIIUU.

DHeprusi MarHUuTHOTO TIOJISI KATYIITKHA C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHu4eckue yCTpoMCTBa M TEXHOJIOTMUECKHUE MPOIECChl: MHIYKIMOHHAs N€4b, COJICHOU],
3allMTa OT JIEKTPU3ALMHU TEN NMPU ABUKEHUU B MATHUTHOM T10J1€ 3€MIIU.

Hemoncmpayuu.

Habmtoienue siBieHus 31eKTPOMarHuTHOM UHIYKITHH.
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Uccnenosanue 3aBucumoctd IJ1C MHIYKIIMU OT CKOPOCTH U3MEHEHHSI MArHUTHOTO TTOTOKA.

IIpaBuno Jlenna.

[Tagenune MarauTa B ATFOMUHUEBOM (MEIHOM) TpyOe.

SIBieHure caMOMHIYKIUH.

Uccnenosanue 3aBucuMoct 31C caMOMHAYKIIUU OT CKOPOCTH U3MEHEHUSI CUJIbI TOKA B IICTIH.

Yuenuueckuii sxkcnepumenm, nabopamopusie pabomot, npAKMUKyMm.

HccnenoBanue siBJICHUS AIEKTPOMATHUTHON MHAYKITUU.

Omnpenenenre HHAYKIIMA BUXPEBOTO MarHUTHOTO TOJISI.

HccnenoBanue sBJI€HUS CAMOUHTYKIUH.

COopka MOIeNH JIEKTPOMAarHUTHOTO TeHEepaTopa.

Pa3nen 5. KoJsieGanus u BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

KonebarensHaas cucrema. CBOOOIHBIE KOJIEOAHUS.

["apmonnueckue konebanus. KnunemaTnueckoe U TMHAMUYECKOE OMMCaHUE. DHEPreTUIECKOe
OomnucaHue (3aKOH COXpaHEHUs] MEXAHUYECKOW »sHepruu). BBIBOA TWHAMUYECKOTO ONMUCAHUSA
rapMOHHYECKHUX KOJIeOaHUIl U3 X IHEPreTUYECKOT0 U KHHEMATUYECKOTO OMUCaHUSI.

Amvrutyga u Qasza konebanuid. CBsA3b aMIUIMTYABI KOJEOAHWNW HMCXOAHON BEITUYHMHBI C
aMIUIUTY/IaMU KosieOaHui €€ CKOPOCTU U YCKOPEHHUS.

[Tlepuon u uvactora kosneOanuil. Ilepron manbpix cBOOOAHBIX KOJEOAHWH MaTEMaTHUYECKOIO
MmasiTHUKa. [leproa cBOGOAHBIX KONeOaHUN MTPYKMHHOTO MasiTHUKA.

[TonsiTre o 3aryxarouux KosiebaHusX. BeiHykneHHble koneOanusi. Pesonanc. PesonancHas
KpuBas. BiausiHue 3aTyxaHusi Ha BUJl pe30HAHCHOW KpUBOil. ABTOKOIE0aHUs.

TexHu4yeckue yCTPOMCTBA W TEXHOJOTUYECKHE TMPOIECChl: METPOHOM, 4Yachl, Kadelu,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuch KoaebaTenbHOrO ABMKECHHUS.

Hablmronenre He3aBUCHMOCTH TIEPHO/Ia MaJIbIX KOJeOaHuil Tpy3a Ha HUTH OT aMILTUTY/IbI.

HccnenoBanue 3aTyxaromux KojieOaHUN M 3aBUCHMOCTH Tepuoja CBOOOIHBIX KOJeOaHUil OT
CONPOTHUBIICHUS.

HccnenoBanne kojeOaHUN Tpy3a Ha MACCHUBHOM TMpYXHHE C IeNbI0 (OpMHUpPOBaHUS
npeJicTaBIeHU 00 naeaqbHON MOJENN NPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUsI YHEPTUHU TIPU KOJIEOAHUSIX TPy3a Ha MPYKUHE.

HccnenoBaHue BBIHYKIEHHBIX KOJICOAHHIA.

Habmtonenue pesonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3mepenue nepuojia cBOOOAHBIX KOJIEOaHUN HUTSIHOTO U IPY>KUHHOTO MasiTHUKOB.

W3ydeHne 3aKOHOB JABIKEHUS TeNa B X0/ KOJIeOaHH Ha yIIPYroM IMOABECE.

N3yuenue ABUKEHUSI HUTIHOTO MAasITHUKA.

[IpeoOpazoBanme SHEPTUHU B IPYKUHHOM MasiTHUKE.

WccnenoBanmne yObIBaHUS aMILTATYIBI 3aTYXAOIIUX KOJICOAHUH.

HccnenoBaHue BRIHYKIECHHBIX KOJICOAHHIA.

Tema 2. dnexkmpomaznumnule Koiedanus.

KonebGarenbuplii  KOHTYp. CBOOOJHBIE DIIEKTPOMAarHUTHBIE KOJEOAHUS B HJICATLHOM
KonebarenbHOM KoHType. @Popmymna Tomcona. CBs3p aMIUIMTYIOBI 3apsijia KOHJIEHCATopa ¢
aMIUTUTYION CHIIBI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKoH COXpaHEeHHsI SHEPTUHU B UI€aTLHOM KOJeOaTeTbHOM KOHTYPE.

3aTtyxaromuye  JJeKTPOMAarHUTHBIE  KoieOaHus.  BbIHYXJACHHBIE  AJIECKTPOMArHUTHBIC
Kosie0aHusl.
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IlepemeHnHbIN TOK. MOIIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJTHOE U JEUCTBYIOIEEC 3HAUCHUE
CHJIBI TOKA U HAMPSHKEHUS TP pa3iInyHON (popMe 3aBUCUMOCTH ITEPEMEHHOT0 TOKA OT BPEeMEHH.

CuHyconJaIbHbBIN EpEMEHHBIN TOK. Pe3ucTop, KOHAEHCATOp U KaTyllka MHAYKTUBHOCTH B
LIeNIY CUHYCOUJAJIBHOTO IEPEMEHHOI0 TOKa. Pe30oHaHC TOKOB. Pe3oHaHc HanpspKEeHU.

Wneanbubiii Tpanchopmatop. [IpomsBoactBo, nepenauya U NOTPeOJIEHHE 3JIEKTPUUECKOM
SHEPIHUHU.

OKOJIOTUYECKHE PHUCKU IPU IPOU3BOJACTBE 3JIEKTposHepruu. KynbTypa wncosb3oBaHus
JJIEKTPO’HEPIUH B IIOBCEAHEBHOM XKU3HU.

TexHHYECKHE YCTPONCTBA U TEXHOJIOTHYECKHE ITPOLIECCHI: IIEKTPUUECKUN 3BOHOK, T€HEPATOP
IIEPEMEHHOT0 TOKA, JIMHUU JIEKTponepeaay.

Hemoncmpayuu.

CB00OOAHBIE IEKTPOMArHUTHBIE KOJIEOaHMS.

3aBUCUMOCTb YaCTOThI CBOOOHBIX KOJIEOaHUH OT MHIYKTUBHOCTU U €MKOCTH KOHTYpA.

OcumsuiorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIEOaHHH.

['enepaTop He3aTyXarIUX 3JIEKTPOMArHUTHBIX KOJIEOaHUH.

Mozenb 37€KTpOMarHUTHOTO T€HEpaTopa.

BbIHYX1€HHbIE CHHYCOMIaJIbHbIE KOJIEOaHNU.

Pesucrop, karyiika MHIYKTUBHOCTH U KOHJIEHCATOP B LIETIH [IEPEMEHHOI0 TOKA.

Pe3onanc mpu mocneoBaTeNbHOM COEIUHEHUHM PE3UCTOpa, KATYHIIKW HHAYKTUBHOCTH U
KOHJICHCATOPA.

YCTpoiicTBO 1 NPUHIMIT AEHCTBHS TpaHchopMaTopa.

Mogenb TMHAN 3IEKTPOIIepEaadH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3yuenue Tpanchopmaropa.

HccnenoBanue NEPEMEHHOIO TOKAa 4YeEpe3 IOCIENOBATEIbHO COCIMHEHHBIE KOHICHCATOD,
KaTyILIKYy ¥ PE3UCTOP.

Habumroienne 351eKTpoMarHuTHOTO pe30HaHca.

Hccnenoanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOT'O TOKA.

Tema 3. Mexanuueckue u 31eKmpoMacHUMHbBIE 60JIHbL.

MexaHnueckue BOJIHBL, YCIOBHSI UX pacnpocTpaHeHus. llonepeunbie n npoaoabHbIE BOJIHBL.
[Tepuon, ckOpoCTh paclpoCTpaHEHUs U JAJIMHA BOIHBI. CBOWCTBAa MEXaHUUECKHUX BOJH: OTPa)KEHUE,
npenomiieHue, UHTephepeHns U AUPpaKiusl.

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

[IIymoBoe 3arpsi3HEHNE OKPYXKAIOIIEH Cpeibl.

ONEKTPOMarHUTHbIE BOJHBL. YCIOBUS M3JIY4YEHMs] SJEKTPOMArHUTHBIX BOJH. B3aumuas
OpHUEHTAIMs] BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa  JIGKTPOMArHUTHBIX  BOJIH:  OTPaXEHHME,  IPEIOMIICHUE,  IOJSIpU3ALNs,
uHTEephepeHIMs U AU(PaKIHSL.

[[kana 31eKTpOMarHUTHBIX BOJIH. [IpuMeHeHNe 371eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHIIMIIBEI paIKOCBA3U U TeNEBUICHUS. Pagnomokamusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CpeIbl.

TexHuueckue ycTpoicTBa U MpaKTUIECKOE IPUMEHEHHE: MY3bIKAJIbHbIE MHCTPYMEHTBI, pajap,
paguonpuEéMHUK, TeNeBU30p, aHTeHHa, TenedoH, CBYU-meub, ynbpTpa3BykoBass IUArHOCTHKA B
TEXHHUKE U METUINHE.

Hemoncmpayuu.

OO6pa3zoBaHue U pacrpoCTpaHEHHE OMEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneO:mromieecs Teno Kak HCTOUYHUK 3BYKa.

3aBUCUMOCTb JUTMHBI BOJIHBI OT YaCTOTHI KOJI€OaHHH.
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Habmioienue orpaskeHus: ¥ NpeioMIICHHS] MEXaHUUECKHUX BOJIH.

Habmonenue narepdepeHnn 1 [uppakiind MEXaHUYECKUX BOJIH.

AKYCTHYECKHI1 pe30HaHC.

CBoiicTBa yapTpa3ByKa U €ro IpUMEHEHUE.

Habmroienue cBsi3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIMTYA0N M YaCTOTOM KOJIEOaHHIA.

HccnenoBanue CBOMCTB JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, NPEIOMIIEHUE, MTOJISIpU3aLns,
nudpakuus, tHTepdepeHIus.

Ob6HapysxeHre HHGPAKPACHOTO U YIbTPapUOIECTOBOIO U3TyUEHHI.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmuKym.

N3y4eHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHue pacrpocTpaHEHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpsamosiuHeiHOE pacHpocTpaHeHUuEe cBeTa B OJHOpoAHOM cpene. Jlyd cBera. ToueuHblid
MCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpaXkeHus cBeTa. [locTpoenne n300pakeHnii B INIOCKOM 3epKalie.
Cdepuueckue 3epkaia.

[Tpenomnenue cBera. 3aKOHBI MpETOMIICHHS cBeTa. AOCOMIOTHBIN MOKa3aTeNb MPEIOMICHHUS.
OTHOCUTEIBHBIN NOKa3aTeNb MpesoMiieHns. [I0CTOSHCTBO YacTOThl CBETa M COOTHOIICHUE JUIUH
BOJIH IIPU [1€PEXO0I€ MOHOXPOMATHUECKOI'O CBETAa Yepe3 IPaHMIly pa3zesia ABYX ONTHUYECKUX CPEL.

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

[Tonnoe BHyTpeHHee oTpaxeHue. IIpenenpHblil yroi MoJaHOro BHYTPEHHETO OTPAKEHHUS.

Cobuparomue u pacceuBaromye JUH3bL. ToHKas nuH3a. POKYCHOE pacCTOSTHUE U ONITUYECKast
CHJIa TOHKOH JIMH3BI. 3aBUCHMOCTHh (POKYCHOTO PACCTOSIHUS TOHKOH C(EepUvecKoil JIMH3BI OT e&
T€OMETPUU U OTHOCUTEIILHOTO [TOKA3aTelNsl PETOMIICHHUS.

®opmyna TOHKOM JIMH3bL. Y BETUYEHHE, 1aBAEMOE JINH30M.

Xopx Jiyda, IpOUIEAIIETO JMH3Y MO IPOU3BOJIBHBIM YIJIOM K €€ IVIABHOM ONTHYECKON OCH.
[TocTpoenne n300paxeHUi TOUKU U OTpe3Ka MPSIMOIl B COOMPAIOLINX U pACCEUBAIOIIMX JIMH3aX U UX
CUCTEMaX.

Ontuueckue npubopsl. Paspemaromniast cnocoOHOCTh. [71a3 Kak onTHyecKast CucTeMa.

[Tpenensl NPUMEHUMOCTH TEOMETPUYECKOMN ONTHUKH.

Bonnosas ontuka. utepdepenius ceera. KorepeHTHbIE HCTOYHHUKHU. Y CJIOBUST HAOIIOICHUS
MaKCHUMyMOB U MMHMUMYMOB B UHTEP(EPEHIIMOHHON KapTUHE OT JIBYX KOT€PEHTHBIX MCTOYHHUKOB.
[TpruMepsb! KJ1acCUUECKUX UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus ceeta. JudpakunonHas pemeérka. Y caoBue HaOMOIeHNs ITaBHIX MAaKCUMYMOB
IpU NMaJJEHUH MOHOXPOMAaTHYECKOI0 CBETa Ha TU(PAKLINOHHYIO PEIIETKY.

ITonsipusanus ceera.

TexHuueckne yCTpOCTBA U TEXHOJOTMYECKUE IPOLECCHl: OYKH, JIyla, HEPUCKOI,
¢doroanmapar, MUKpOCKOI, MPOEKIIMOHHBII amnmapart, MpOCBETIEHHUE ONTHKH, BOJIOKOHHAs ONTHKA,
I pakMOHHAs PEeIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue NpeloMIIEHUS CBETA.

Habmtoienue noaHoro BHyTpEeHHEro oTpaxkeHus. Mojienb cBeToBoa.

HccnenoBanue xo/1a CBETOBBIX ITYYKOB Yepe3 MIIOCKONapaIeIbHYIO IUIACTUHY U [IPU3MY.

HccnenoBanue CBOWCTB N300paKEHUH B JIMH3AX.

Mopnenn MUKpOCKOIa, TEIECKOTIA.

Hab6nronenue naTepdepeHiinm creTa.

Habmoienue 1BETOB TOHKUX IMIIEHOK.
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Hab6nronenue audpakuuu cBera.

N3yuenne qupakinOHHON PEIIETKH.

Habmonenue nudpakiiioHHOTO CIIEKTpa.

Habmronenue nucnepcuu cBera.

Habmroienue nosisipuzanuu cBera.

[TpumeHeHre NoaIpOUI0B ISl U3YYEHHUS] MEXaHUYECKUX HAIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3mepenne noka3aresns IpesioMICHUs CTEKIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSHUSI OT BelleCTBa (HA MpPUMEpE KHUIKHX
JIUH3).

N3mepenue pOKyCHOTO pacCTOSIHUS PACCEHBAIOIINX JIHH3.

[Toryuenue n300pakeHUs B CUCTEME U3 IIOCKOTO 3epKajia U JIMH3bI.

[Toryuenue n300pakeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpyrpoBaHue TEIECKONMYECKUX CUCTEM.

Habmonenne nudpaxyuu, nHTEpPEPeHINN U MOJISIPU3ALNN CBETA.

N3yuenue nosspusanuu cBeTa, OTPaKEHHOTO OT MOBEPXHOCTU JUAICKTPHKA.

N3yuenue uaTepdepeHIinm 1a3epHOro U3IIyuyeHus Ha IByX IIEIsX.

Hab6mronenue nucniepcum.

Hab6monenue u ucciaenoBanue 1uPpakiimoOHHOTO CIEKTpa.

W3mepenne 1IMHbI CBETOBOW BOJIHBI.

[Tomyuenue cekTpa U3My4eHHUs] CBETOUO/IA TIPU TOMOIIH TU(PAKIIMOHHON PEerIéTKH.

Pa3nes 6. OcHOBBI cielUAJIbLHOMH TEOPUU OTHOCUTEIbHOCTH.

I'paHnnBl IPUMEHMMOCTH KJIACCHUYECKOM MexaHuku. llocTynarsl crnenuanbHOM Teopuu
OTHOCHUTEJIBHOCTH.

[IpocTpaHCTBEHHO-BPEMEHHOW  HWHTEpBAaJ. [IpeoOpazoBanusa  JlopeHua. Ycnosue
IPUYUHHOCTUA. OTHOCUTEIBHOCTh OJJHOBPEMEHHOCTH. 3aMEAJIEHUE BPEMEHHU U COKpALCHUE JUIMHBI.

OHeprus U UMNYJIbC PEISITUBUCTCKON YaCTUIIBI.

CBs13b Macchl € SHEPTUEN U UMITYIBCOM PENSATUBUCTCKOMN YaCTUIbl. DHEPTHUs TOKOSI.

TexHuueckne yCTpPONCTBA M TEXHOJIOTMUYECKUE TIPOLECCHI: CIyTHUKOBBIE TNPUEMHUKH,
YCKOPUTENHN 3apsSKEHHBIX YaCTHLI.

YyeHnueckuil SKCIIEPUMEHT, JIabopaTOpHbIE Pa0OTHI, MPAKTUKYM.

Omnpenenenre UMMIYIbCa W SHEPrUU PENATUBUCTCKUX dYacTull (1o ¢oTorpadusM TpPEeKOB
3apsHKEHHBIX YaCTULl B MATHUTHOM IIOJIE).

Pa3nen 7. KBantoBasi pusuka.

Tema 1. KopnyckynapHuo-6011060i Oyaausm.

PaBHOBecHOE TerioBOE M3MydeHUE (M3ITydeHre abCOoMOTHO YEPHOTO Telia). 3aKOH CMEIIEHUs
Buna. ['mnoresa I[1nanka o kBaHTax.

@OTOHBI. DHEPTHs U UMITYJIEC (POTOHA.

®oroaddext. Onbitol A. I'. CtoneroBa. 3akoHs! GpoTodddexra. YpaBHeHrne DMHIITEHHA A5
dotorddexra. «KpacHas rpanuiay Gorodddexra.

JlaBnenue cBeta (B 4aCTHOCTH, JAAaBJICHHE CBETa HAa aOCOJIFOTHO MOTJIOUIAIONIYI0 U a0COIIOTHO
oTpakarolyto nmosepxHocts). OnbiTsl I1. H. JleGenena.

BomnoBsie cBoiicTBa uactuil. Bosnsl ne bpoiins. [[nuHa BoHbI 1€ bpoiins u pazmepsl obnactu
JIOKaJIM3aluy IBIXKYIIeics yacTulibl. KopmyckynspHo-BoaHOBOM nyanusM. [{udpaxius 31eKTpoHOB
Ha KpHUCTaJulax.

Criermnduka n3mepenuit B Mukpomupe. CooTHoleHus: HeonpenenéHHocTei I eitzendepra.

TexHuyeckue yCTpoMCTBa M TEXHOJOTHYECKHE IIPOLECCHI: CIEKTPOMETP, (DOTOIIEMEHT,
dboTonaTuuK, TyHHEIbHBIH MUKPOCKOII, COJTHEUHasi 6aTtapesi, CBeTOAHO/I.
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Hemoncmpayuu.
®oT0o3dheKT Ha YCTAaHOBKE C IMHKOBOH TJIACTHHOM.
HccnenoBanue 3akOHOB BHEIIHETo GoTorddexra.
HccnenoBanue 3aBUCMMOCTH COIIPOTUBIIEHUS MOTYIIPOBOAHUKOB OT OCBEIEHHOCTH.
CBeToquoI.
Conneunas Oarapest.
Yuenuueckuit sxcnepumenm, nadopamopusie padomol, RPAKMUKYM.
HccnenoBanue porope3ucropa.
N3mepenue nocrosiHHol [Inanka Ha ocHOBe uccnenoBanus GoTordpdexTa.
HccenenoBanue 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAUOJ OT HAIIPSIKCHMUS.
Tema 2. @usuka amoma.
OmnbITHI IO UCCIIEIOBaHUIO CTpOoeHUs aToMa. [lnanerapnas monens atroma Pesepdopaa.
[Toctynatsl bopa. M3nyuenue u noriaouieHne GOTOHOB IIPU IEPEXO0/I€ aTOMa C OAHOTO YPOBHS
SHEPIrUH Ha JPYrOM.
Bunel ciektpoB. CrekTp ypoBHEH 3HEPIUH aTOMa BOAOPOA.
CnioHTaHHOE U BBIHY)KJEHHOE H3JlyueHue cera. Jlasep.
TexHuueckue ycTpoHCTBAa M TEXHOJOTMYECKHE IPOLIECCHI: CIEKTPAJIBHBIM  aHAIU3
(crieKTpocCKoI), J1a3ep, KBAHTOBBIM KOMITBIOTED.
Hemoncmpayuu.
Monuenb onbiTa Pezepdopna.
HaGnroneHnue nuHeyaTbIX CIEKTPOB.
YCTpOUCTBO U IEHCTBHE CYETYMKA HOHUZUPYIOLIUX YACTHLL.
Omnpenenenye JUIMHbBI BOJIHBI JIA3€PHOTO U3JIY4YECHHUS.
Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.
HaGnronenue nuHeHyaToro crekrTpa.
HccenenoBanue CHEKTpa pa3pesKeHHOIO aTOMapHOTO BOAOPOAA U HU3MEPEHHE IOCTOSHHOU
Punoepra.
Tema 3. Dusuxka amomMHo20 A0pa u 31eMEHMAPHBIX YACHUY,.
Hyknonnas monens snpa ['eitsenOepra—MBanenko. 3apsn sapa. MaccoBoe 4ucio sjpa.
H3otomsl.
PagnoaxktuBHOCTh. Anb(a-pacnan. DIEeKTPOHHBI M MO3UTPOHHBIN Oera-pacman. ['amma-
U3JIy4CHHUE.
3aKOH paguoaKTHBHOrO pacnana. PanmoakTuBHBIE wH30TONBI B mpupone. CBolicTBa
VOHM3UPYIOLIETO M3JIydYeHHUs. BiusHNe painoaKTUBHOCTH HA JKHUBBIE OpraHu3Mbl. ECTECTBEHHBIN
¢don uznyuenus. Jlozumerpusi.
OHeprus CBs3U HYKJIOHOB B siape. S nepHble cuibl. JlegekT maccsl sapa.
Snepublie peakuuu. Jlenenue u cuntes saep. SAnepHsie peakropsl. [IpoGieMsl ynpapisieMoro
TEPMOSIIEPHOTO CUHTE3a. DKOJIOTUUECKUE aCTIEKThl PAa3BUTHUSA SACPHON SHEPTETHKU.
MeTtonsl perucTpauuy U UCCIEI0BAaHUS dJIEMEHTAPHBIX YaCTHL.
@yHIaMEHTAIBHBIE B3aUMOJAEUCTBUA. bapnoHbl, Me30HBI W JienToHbl. [lpeacraBnenue o
CranpaptHoil Moaenu. KBapk-TirooHHast MOJENb apPOHOB.
®usuka 3a npeaenamu CtannapTHON Mojenu. TEMHast MaTepust U TEMHAs SHEPIHsL.
EnuncTBO Qu3nyeckoil KapTUHBI MUpa.
TexHu4eckne yCTpPOWCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: J03UMETpP, KaMmepa BuibcoHa,
SJIEpHBINA PEAKTOpP, TEPMOSIEPHBII peakTop, aToMHast 60MOa, MarHUTHO-PE30HAHCHAs TOMOrpadusi.
Yuenuueckuit sxcnepumenm, nadopamopmusie padomol, nPAKMUKYM.
HccnenoBanue TpeKoB YacTHUI] (110 TOTOBBIM oTorpadusim).
HccnenoBanue paguoakTUBHOTO (hOHA € MCIIOJIb30BAaHUEM J03UMETPA.
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N3yuenue nornouieHus 0eTa-4acTUl] aTlFOMUHHAEM.

Pa3nes 8. Di1eMeHTBI AaCTPOHOMHUM M ACTPOPU3UKH.

Otanbl pa3BUTUS acTpoHOMMH. IIpuKiagHOEe U MUPOBO33pEHUYECKOE 3HAUEHUE ACTPOHOMMH.
[TprMeHUMOCTh 3aKOHOB (PU3UKHU I 00BACHEHUS PUPOIBI KOCMUYECKUX OOBEKTOB.

Metonbl  aCTpOHOMHYECKHX UccienoBaHHi. COBpPEMEHHbIE ONTHUYECKUE TEJIECKOIbI,
panuoTeNecKONbl, BHEATMOC(HEpHAs aCTPOHOMHUSI.

Bun 38é3nH0r0 HebOa. Co3Be3nus, spKkue 3BE3/bI, MJIAHETHI, UX BUAUMOE JIBHKECHHE.

Conneynas cucrtema.

Connue. Conneunas akTUBHOCTh. McTounuk sneprun ConHia v 3BE31.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU. /lnarpaMma «CHeKTpajabHBIM KJIacC — CBETUMOCTbY.
3BE3/bl TJIAaBHOM IOCIEA0BATENBHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTB) JUIsl 3BE3[ IVIaBHOMU
[OCJIeIOBAaTENbHOCTH. BHyTpeHHee crpoeHue 3BE34. COBpPEMEHHBIE MPEACTABICHUS O
MIPOUCXO0KIEHUH U 3BOIoUUU CoJIHLA U 3BE3/. DTalbl )KU3HU 3BE3.

Mineunsiii [Iyte — Hama [Manaktuka. [onoxxenue u apmxenue Connna B [anaktuke. Tumsl
rajlakTuk. PajmoranakTiuku u kBazapel. YEpHbIE ABIPHI B sIpax rajlakTHK.

Bcenennas. Pacmupenune Bcenennoil. 3axkon Xa00ma. Pasz6eranue ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe uznyyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npodiaemMbl aCTpOHOMUH.

Yuenuueckue naonrooenus.

Habmronenust 3BE3qHOr0 HeOa HEBOOPYKEHHBIM TJIa30M C UCHOJIB30BAaHUEM KOMIBIOTEPHBIX
IPWIOKEHUHN NIl OIIPENIeICHUs TO0JI0KEHNS HEOECHBIX O0OBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE
co3Be3iusi CeBepHOro Moymapus 1 sipkue 3BE3/bL.

Habmtonenus B Teneckon JIyHbl, TIaHeT, TYMAaHHOCTEH U 3BE3THBIX CKOIICHUH.

Du3n4ecKuil MPaKTUKYM.

Crioco6b1 n3MepeHHs (pU3MUYECKUX BEJIWYMH C HMCIIOJIb30BAaHHEM aHAJOTOBBIX U IIM(PPOBBIX
M3MEPUTENIbHBIX PUOOPOB U KOMIIBIOTEPHBIX JATYMKOBBIX CUCTEM. AOGCOIOTHBIE U OTHOCUTEIbHbBIE
MOTPENIHOCTU N3MepeHU Ppu3ndyeckux BeanurH. O1eHKa rpaHyI] TOTPEIIHOCTEMH.

[TpoBeneHne KOCBEHHBIX W3MEPEHUH, MCCIIEOBAHUM 3aBUCUMOCTEN (U3NYECKUX BEIHYMUH,
NpOBEpKa MPEAJIOKEHHBIX TUIoTe3 (BbIOOp M3 padOT, ONMMCAHHBIX B TEMAaTHYECKUX pa3jenax
«Y4YeHNYECKHI SKCTIEPUMEHT, 1a00paTOpHbIe paObOThI, TPAKTHUKYM)).

O0o0maroniee NOBTOpPeHUeE.

O06o0011eHe U cUcTeMaTH3alMsl COIEpIKaHUs pa3/ieNioB Kypca «MexaHukay, «MoiekynspHas
¢bu3uKa 1 TepMOIMHAMUKAY, «DIIEKTpOAMHaMUKay, «Konebanus u BoiaHb, «OCHOBBI CHIEIUATBHOM
TEOPUHU OTHOCUTENBbHOCTIY, «KBaHTOBas pu3uKa», «DIEMEHThl aCTPOHOMUU U aCTPOPUIUKH.

Ponw ¢huszuku 1 acTpOHOMUM B IKOHOMHYECKOM, TEXHOJIOTHYECKOM, COIUATBLHON M DTHUECKOU
cdepax IeATeNbHOCTH YeJIOBEKa, POJIb U MECTO (PM3MKH M aCTPOHOMHHU B COBPEMEHHON Hay4YHOMH
KapTHHE MHpa, 3HAuU€HHE  OINHUCATEIbHOM, CHUCTeMaTH3UpYIOIleH, OOBJICHUTENbHOH U
MPOrHOCTUYECKONW (YHKIUN (QU3NYECKOW TeopuH, pojib (U3ndeckoil Teopuud B (HOPMHUPOBAHUU
IpeJcTaBlIeHU 0 (PU3HUecKOl KapTHHE MHpa, MECTO (pU3MUYEeCKON KapTHUHBI MHpa B 00IIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEACTABIEHUN O IPUPOJIE.

Me:xnpeamerHbie CBA3H.

Nzyuenue kypca ¢usuku yriayO0iaéHHoro ypoBHs B 11 kjacce ocyliecTBIsieTcs ¢ Y4ETOM
COJIepKaTeNIbHBIX MEXIPEAMETHBIX CBSI3€H C KypcaMu MaTeMaTUKU, OMOJIOTUH, XUMHH, Teorpapuu
Y TEXHOJIOTHH.

MesicnpeOmemuvie nOHAMUA, CEAZAHHBIE C U3YYEHUEM MEMOO06 HAYYHO20 NO3ZHAHUA:
ABJICHUE, HayudHbIi (QakT, runore3a, ¢u3nueckas BeIMYMHA, 3aKOH, Teopus, HaOIIOJEeHHE,
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9KCIIEPUMEHT, MOJAEIMPOBAHHUE, MOJENb, M3MEPEHUE, MOTPEITHOCTH MU3MEPEHUH, N3MEpUTEIbHbIC
npubopsl, nudpoBas 1adopaTopusl.

Mamemamuxka: peuieHUEe CUCTEMBbl ypaBHEHWH. TpUroHomeTpuveckue (QYyHKIHMHU: CHHYC,
KOCHHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOKAECTBO. BEKTOPHI ¥ MX IPOEKINH
Ha OCH KOOPJIMHAT, CIIOKCHUE BeKTOpoB. llpomsBoxnbie smemeHTapHbIX GYyHKIMHA. [Ipu3naku
1o00MS TPEYTOJIbHUKOB, OTIPEICTICHNE TUIOMIAIN TUIOCKUX HUryp 1 00bEMa Tell.

Buonozus: snexrpudeckue sBICHUS B XKHUBOM NPUpPOJIE, KojeOaTeIbHbIC TBUKCHHUS B KHBOM
IpUpPOJE, SKOJOTHYECKHE PHUCKM NPH TPOU3BOJICTBE IJIEKTPOIHEPTHH, SJIEKTPOMArHUTHOE
3arpsi3HEHUE OKPYKAIOIIEH Cpe/ibl, YIbTPa3ByKOBas IUarHOCTHKA B MEAUILIMHE, ONITUYECKHE SIBICHUS
B KUBOU IIPUPOJE.

Xumusn: CTpOGHUE aTOMOB M MOJIEKYJI, KpUCTAJUTMYECKAast CTPYKTYpa TBEPABIX TEJ, MEXaHU3MbI
00pa30BaHuUs KPUCTAIIIMIECKON PEHIETKH, CIIEKTPAIbHBINA aHAIIN3.

T'eozpagpua: marnutHbIE TIONMIOCA 3€MJIM, 3aI€KH MAarHUTHBIX pyA, (HOTOCHEMKA 3eMHOMN
MOBEPXHOCTH, cericMorpad.

Texnonozusa: NPUMEHEHHWE TOCTOSHHBIX MAarHUTOB, AJIEKTPOMArHUTOB, AJIEKTPOABHTATEIh
Slkobu, TeHepaTOp IEPEeMEHHOro TOKa, WHAYKIMOHHAs I€4b, JHMHUU 3JIEKTpoIepesady,
JNIEKTPOJIBUTATENb, pajap, paaUONpUEMHHUK, TEJIEBU30p, aHTeHHa, TenedoH, CBY-neus,
yIAbTPa3BYKOBAsH IMATHOCTHKA B TEXHUKE, IPOCKIIMOHHBII arapar, BOJIOKOHHAsI ONITHKA, COTHEYHAsI
Oarapesi, CIIyTHUKOBBIC TPUEMHHUKH, SJICPHAsI YHEPIeTUKA M DKOJOTUYCSCKUE ACTIEKThI €€ Pa3BUTHSL.

IIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUAJIMYHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIE PE3YJIBTATbHI

JIM4HOCTHBIE pe3yJabTaThl OCBOCHUs ydyeOHOro mnpenmera «PHU3UKa» JOJDKHBI OTPaXKaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYyYaroIUXCsl PYKOBOACTBOBAaThbCA C(HOPMHUPOBAHHOW BHYTpEHHEH
MO3UIMEN JTUYHOCTH, CUCTEMOM 1IEHHOCTHBIX OpPHEHTAlWi, TO3UTUBHBIX BHYTPEHHUX yOE€XJIEHUH,
COOTBETCTBYIOIMX TPAJULUOHHBIM LIEHHOCTSIM POCCUICKOr0 00IIECTBa, PACIIUPEHNE KU3HEHHOTO
OIIBITA U OIBITA AEATEIIBHOCTU B IIPOLIECCE pealn3alid OCHOBHBIX HAIIPABJICHUM BOCIUTATEIBHOU
JEATEIbHOCTH, B TOM YUCIIE B YACTHU:
rPaKAAHCKOI0 BOCIIUTAHMSA:
e c(OpMHUPOBAHHOCTh T'PAXKTAHCKON MO3UIMU O0YYaOLIErocs KaK aKTHUBHOTO M OTBETCTBEHHOI'O
YJIeHa POCCUICKOro O0ILECTBa;
® [PUHATHE TPAJULUOHHBIX OOIIEYETIOBEYECKUX T'YMAHUCTUYECKUX M JIEMOKPATHUYECKUX
IIEHHOCTEI;
® TOTOBHOCTh BECTH COBMECTHYIO JESTEIBbHOCTb B MHTEpPEcax TIPa)JAaHCKOro OOIecTBa,
y4acTBOBAaTh B CAMOYIPaBJIEHUH B 00pa30BaTeIbHON OpraHU3aIuy;
® yMEHHE B3aUMOJIECTBOBATh C COLUAIBHBIMU MHCTUTYTAMH B COOTBETCTBHH C UX (DYHKUUSIMU U
Ha3HA4YCHUEM;
® TOTOBHOCTb K T'YMaHUTapHOW U BOJOHTEPCKOU EATEIBLHOCTH.
NMAaTPHOTHYECKOr0 BOCIIUTAHUA:
e chOpPMUPOBAHHOCTh POCCUMCKON I'pa)/1aHCKON UIEHTUYHOCTH, TATPHOTU3MA;
® [[EHHOCTHOE OTHOUIEHHE K TOCYJAPCTBEHHBIM CHMBOJIAM, JOCTHKEHUSM POCCUUCKHMX YYEHBIX B
o0acTi PU3MKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:
¢ c(opMHPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3TUUECKOTO MTOBEICHHS;
® CIOCOOHOCTh OLIEHMBAaTh CUTYallMI0 U NPUHUMAThb OCO3HAHHBIE DPELIEHHs, OPUEHTHPYSICh Ha
MOPAJILHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCJIE B J€ATEIbHOCTH YUYEHOTO;
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® OCO3HAHHUE JINYHOTO BKJIaJ[a B TOCTPOCHHE YCTOWYMBOTO OYAYIIETO.

ICTETHYECKOT0 BOCTIMTAHUS:

® SCTETMYECKOE OTHOLICHHE K MHUpY, BKIIIOYas 3CTETHKY HAY4YHOTO TBOPYECTBA, MPUCYIIETO
(bU3HYECKON HAyKe.

TPYAOBOI0 BOCIIUTAHMA:

® WHTEpEC K pazauuHbIM chepaM MpodhecCHOHATBLHOW NESTEILHOCTH, B TOM YHCIIE CBS3aHHBIM C
¢u3uKOl W TEXHMKOH, YMEHHE COBEpLIaThb OCO3HAHHBIA BBIOOp Oyaymiel mnpodeccun u
peaIr30BBIBATh COOCTBEHHBIC KU3HEHHBIC TIAHBI,

® TOTOBHOCTh M CIOCOOHOCTh K O0Opa3oBaHUIO M CamMoOOpa3oBaHWIO B oOyacTé (U3WKU Ha
IPOTSKEHUM BCEH KU3HU.

IKOJIOTHYECKOT0 BOCTIMTAHUS:

e CcpOpMHUPOBAHHOCTh  HKOJIOTMYECKOM  KyJIbTYpHI, OCO3HaHME TIJIOOATBHOTO  XapakTepa
9KOJIOTUYECKUX MPOOIIEM;

® [UIAHUPOBAHUE U OCYLIECTBJIICHUE JICHCTBUI B OKPYXAIOIIECH CPEIE HA OCHOBE 3HAHUA LIEJEH
YCTOMYUBOTO Pa3BUTHS YEIIOBEUCCTBA;

® pACIIMPEHHUE OIBITA JCATEIHHOCTH SKOJIOTUYECKON HAIpPABICHHOCTH HAa OCHOBE HUMCHOIIUXCS
3HaHWH 1Mo (pH3MKe.

LHEHHOCTH HAYYHOI 0 MO3HAHMS:

e chopMHUPOBAaHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI
¢duznyecKoil HayKu;

® OCO3HAaHHEC IICHHOCTH HAYYHOH JIEATEILHOCTH, TOTOBHOCTh B TIpoIlecCe H3y4YeHUs (DUBHKH
OCYIIECTBIISITH MPOCKTHYIO U UCCIIEOBATEIBCKYIO NeSITeIbHOCTh HHANBUIYAIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATHI

ITo3HaBaTebHBbIE YHHBeEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble joruyeckue AeicTBus:

® CaMOCTOSTeNbHO (OPMYIUPOBATh M aKTyalU3UpoBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

® OMpEACIATH IeNN JACSITSILHOCTH, 3a7aBaTh MTAPAMETPhI U KPUTEPHUH UX TOCTHIKCHUS;

® BBLIIBIISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B paCCMaTPUBAEMbIX (PHU3NUECKHUX SBICHUSIX;

e pa3pabaThiBaTh MJIAH PEHICHUS MPOOJIEMBbI C YU4ETOM aHAIM3a WMEIOIIUXCS MaTepUANbHBIX U
HEMaTepUATBHBIX PECYPCOB;

® BHOCHTb KOPPEKTHBBI B JACSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3yIbTaTOB IENISIM, OIICHHBATh
PHUCKH TIOCIICACTBHM e TSIIHOCTH,

® KOODAWMHHPOBATH U BBHIMNOJMHATH pPabOTy B  YCIOBHSIX pEAIbHOrO, BUPTYaIbHOTO H
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

® pa3BUBATh KPEATHMBHOE MBIIUICHHUE MIPH PEIICHUH )KU3HEHHBIX MPOOIEM.

Ba3oBble uccienoBareibCcKue 1eCTBHUS:

® BJaJIeTh HAYYHOU TEPMHUHOJOTHEH, KIIFOUEBBIMU MTOHATHIMHI U METO1aMU (PU3UUYECKON HAYKH;

® BJIaJIETh HABBIKAMU y4eOHO-UCCIIEIOBATEIBCKOM M MPOEKTHOM NEATENBHOCTH B 001acTu (PU3MKH,
CIOCOOHOCTBIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIIHhHOMY ITOMCKY METOJIOB PEIICHHS 33124 (PU3NIECKOTO
COJICpKaHUsI, IPUMEHEHUIO PA3IMYHBIX METOJIOB ITO3HAHUS;

e BJIAJIETh BHUJAMH JCATCILHOCTH I10 IIOJIYYCHHIO HOBOTO 3HAHHS, €ro HMHTEPIpETaIlny,
PeoOpa3OBaHUIO U MTPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX CHUTYAIUSIX, B TOM YHCIE MPH CO3JIaHUU
y4eOHBIX MPOEKTOB B 00JIACTH (PU3UKH;
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® BBIIBIISITH IPUUYUHHO-CIIEACTBEHHBIE CBSI3U M aKTYaJIM3UPOBATh 3a7ady, BbIABUTaTh TUIIOTE3Y €€
pEIIEHNUs, HAXOUTh apTyMEHTBI JUIsl JOKA3aTeNbCTBA CBOMX YTBEPKICHUH, 3a/1aBaTh I1apaMETPhl U
KPUTEPUU PELICHUS;

® AHAJINM3MPOBATh IOJYYEHHBIC B XOJ€ PEIICHUA 3aa4d PE3yJbTaTbl, KpUTUYECKH OLIEHUBATh UX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSIX;

® CTaBUTh U GOPMYJINPOBATH COOCTBEHHBIE 3aJjaul B 00pa30BaTEIbHON JIEATEILHOCTH, B TOM YHCIIE
pY U3y4YeHUH (PU3UKH;

® 1aBaTh OLICHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

® yYMETb [IEPEHOCUTH 3HAHUS 10 (PU3HKE B IPAKTUYECKYIO 00JIaCTh )KU3HEAEATEIbHOCTH;

® yMETb UHTErPUPOBAThH 3HAHMSI U3 PA3HBIX IPEIMETHBIX 00JIaCTEH;

® BbIIBUraTh HOBBIE UJIEH, IIPEAJIaraTb OPUTrMHAJIbHBIE [10AXO0/IbI U PEIIECHUS;

® CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIONINE AIbTEPHATHBHBIC PEIICHHUS.

PatGora ¢ undopmanmeii:

® BIIAJETh HABBIKAMU MOJTy4YeHHS HH(OpMAIK (PU3NIECKOTO COJCPKAHUS U3 UCTOYHUKOB Pa3HBIX
TUIIOB, CaMOCTOSITEJIBHO OCYILECTBIISATh IIOMCK, aHAJIW3, CHUCTEMAaTH3alUI0 U HHTEPIPETaLUI0
UHGOPMAaLIUU Pa3IMYHBIX BUJOB U (JOPM MPECTABICHHUS;

® OILEHHUBATh JOCTOBEPHOCTb HH(POPMALIUY;

® JCIOJb30BaTh CPEACTBA MH(OPMALMOHHBIX M KOMMYHHUKALMOHHBIX TEXHOJOTHMH B PEILICHUU
KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OpPraHM3allMOHHBIX 3a/Jad C CcOOJroAeHHEM TpeOoBaHUM
APrOHOMUKHU, TEXHUKHU 0€30I1aCHOCTH, TUTUEHBI, pECYPCOCOEPEXKEHHS, IPABOBBIX U ATUUECKUX HOPM,
HOPM UH(POPMAITMOHHOHN 0€3011aCHOCTH;

e Co3JaBaTh TEKCThl (PM3MYECKOTO COAEP)KAHUS B PA3IUUHBIX opmarax ¢ ydyéToM Ha3HAuCHMs
UHPOpPMALlUM H TENIEBOW ayAWTOPWH, BHIOWMpas ONTUMaIbHYIO (OpMY TIPEACTABICHUS W
BU3YaIU3alu.

KoMMyHuKaTHBHBIC yHHBepcaabHbIe y4eOHbIe JeHCTBHUSA:

® OCYUIECTBJIATH OOLIEHNE Ha ypoKaxX (PU3UKU U BO BHE-YPOUHOU AEATEIbHOCTH;

® pAacCIIO3HABaTh MPEINOCHUIKY KOHQIMKTHBIX CUTYallUl U CMr4aTh KOH(IJIUKTBI;

® DPa3BEPHYTO U JIOTMUHO MU3JIaraTh CBOIO TOUKY 3PEHMSI C UCIIOJIb30BAHUEM SI3bIKOBBIX CPE/CTB;

® TIOHMMATh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHAMBUAYAJIbHON pabOTHI;

e BBHIOMpaTb TEMaTHKy M METOJbl COBMECTHBIX JEHCTBUH C y4€TOM OOLIMX HHTEPECOB H
BO3MOXKHOCTEH Ka)kJIOT0 4ieHa KOJUIEKTHBA,

® TIPUHHUMATh LIEJTH COBMECTHOM JEATEIBHOCTH, OPTaHU30BbIBaTh U KOOPAMHUPOBAThH JEHCTBUS 110
€€ NOCTMIKEHHUIO: COCTABIIATh IUIAH JEHCTBUN, PACHPEIEIATh POJIU C YYETOM MHEHUH YYaCTHHKOB,
00CyX/1aTh pe3yJIbTaThl COBMECTHOM paldoThI;

® OIICHMBAaTh KayeCTBO CBOETO BKJIaJa M KaKJOTO0 y4aCTHHKA KOMaHJAbl B OOIIMH pe3yibTar IO
pa3paboTaHHBIM KPUTEPHUSIM;

e qmpejiaraTb HOBBIE NPOEKTHI, OLEHUBATh HJAEW C TMO3UIMH HOBU3HBI, OPUTHMHAILHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

® OCYIIECTBISTh MO3UTUBHOE CTPATETHMUYECKOE IOBEIECHUE B PA3IUYHBIX CUTYALUSAX, MPOSBIATH
TBOPYECTBO U BOOOpakeHUE, OBITh MHUITUATHBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusanus:

® CaMOCTOSITENIbHO OCYILIECTBJISATh IO3HABATENbHYIO JAESITENbHOCTh B oO0nactu (U3HKU U
ACTPOHOMMH, BBISIBIISITH TPOOJIEMBI, CTABUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;

® CaMOCTOSITENIbHO COCTAaBJISATh IUIAaH pEIIEHUs pPACYETHBIX M KA4eCTBEHHBIX 3a/ad, IUJIaH
BBINOJIHEHUS TPAKTUYECKON pabOThI C YYETOM UMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH
Y MIPEAIIOYTEHHUI;
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® JaBaTh OLEHKY HOBBIM CUTYalIHsIM;

® pacIupsATh PaMKH y4eOHOTro MpeaMeTa Ha OCHOBE JINYHBIX IPEAIOUYTECHHIH;

e J1eaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTD 32 PEIICHUE;
® OILICHUBATh MPHUOOPETEHHBIN OTIBIT;

e crnocoOcTBOBaTh (HOPMHUPOBAHUIO U MIPOSBICHUIO IPYAULUU B 00JacTH (U3HMKH, MOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBIN YPOBEHbB.

CaMOKOHTPOJIb, SMOIIHOHAIbHBIH HHTEJVIEKT:

®1aBaTb OLICHKY HOBBIM CHUTYallUsM, BHOCUTb KOPPEKTUBBI B J€ATEIbHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

®BJIAJICTh HABBIKAMM II03HABATENbHOW pe(IeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUU H
MBICJIUTEJIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

® CTI0JIH30BATh NPUEMBI peIeKCHHN AJIsl OLEHKU CUTYaIluH, BEIOOpA BEPHOTO PELICHHUS;

® yMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATH PELICHUS 110 UX CHUKEHUIO;

® [IPUHUMATh MOTUBBI U APT'YMEHTHI IPYTUX IPU AHAJIU3€E PE3yIbTaTOB ACSITEIbHOCTH;

® IPUHUMATH ce0sl, TOHUMAasi CBOM HEJJOCTATKU U JOCTOUHCTBA;

® [IPUHUMATh MOTUBBI U APTYMEHTHI IPYTUX IPU aHAJIW3€E PE3yIbTaTOB ACSITEIbHOCTH;

® [I[PU3HABaTh CBOE MPaBO U MPaBO JPYTUX Ha OIIMOKHU.

B npornecce AO0CTHXEHUS TMYHOCTHBIX PE3YyJIbTaTOB OCBOCHHSI MIPOTPAMMBI MO (DU3HKE IS YPOBHS
cpenHero o0miero oopa3oBaHus y 00y4aroNIMXCcs COBEPIICHCTBYETCS AIMOLMOHAIBHBIN UHTEIIEKT,
NPEeIoNIararoImui copMUPOBaHHOCTH!

® CaMOCO3HAHHUsI, BKIIFOYAIOUIETO CIIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAIILHOE COCTOSIHUE, BUJIETh
HaIPABIICHUS PA3BUTHS COOCTBCHHON IMOLMOHAILHOU c(hephl, OBITH YBEPEHHBIM B ce0¢;

® CaMOpPETYJIUPOBAaHU, BKIIFOYAIOLIETO CAMOKOHTPOJIb, YMEHHUE IIPUHUMATh OTBETCTBEHHOCTbD 34 CBOE
MIOBE/IEHNE, CIOCOOHOCTh a/1aliTUPOBATHCS K AIMOLMOHAIbHBIM U3MEHEHUSIM U MPOSIBIISITh THOKOCTb,
OBITH OTKPBITHIM HOBOMY;;

® BHYTPEHHEH MOTHBAIMM, BKJIIOYAOIIECH CTPEMIICHUE K JTOCTHKEHHUIO LIETIU U YCIIEXY, ONTHUMM3M,
WHULHAATUBHOCTh, YMEHUE ACUCTBOBATh, UCXOS U3 CBOUX BO3MOXKHOCTEM;

® SMIIaTHH, BKJIIOYAIOLIEH CITIOCOOHOCTh MOHUMATh 3MOILMOHAILHOE COCTOSTHUE PYIHX, YUUTHIBATh
€ro MpH OCYIIECTBIEHUH OOLIEHHS, CHOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

® COI[MAJIbHBIX HaBBIKOB, BKJIFOUYAIOLIUX CIOCOOHOCTh BBICTPAUBATh OTHOIIEHHUS C IPYTUMHU JIIOJIbMH,
3a00TUTHCS, IPOSBIATH UHTEPEC U pa3peniaTb KOHPIUKTEI.

MNPEIMETHBIE PE3YJIBTATHBI

K xoHny obOyuenust B 10 Knacce nipeiMeTHbIE pe3ylbTaThl Ha YIIIyOJIEHHOM YPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUI:

® IOHUMATh POJb (QU3UKA B IKOHOMHYECKOM, TEXHOJIOTHYECKOHN, IKOJIOTHIECKON, COIMATbHON U
TUYECKOH cepax AesTeIIbHOCTH YeJI0BEKa, POJIb U MECTO (PU3MKH B COBPEMEHHOW HayYHOH KapTHHE
MUpa, 3HAYEHHE OIUCATENbHON, CHUCTEMATH3UPYIOUIeH, OOBSCHUTENBHON U MPOTHOCTHYECKOM
GbyHKIMN GU3NYECKON TeopUH — MEXaHWKH, MOJIEKYJISIpPHONW (U3UKH U TEPMOJWHAMUKH, POJIb
¢u3nueckoit Teopun B HOpMUPOBAHUH MTPEACTABICHUN O (PU3NUECKON KapTHHE MUPA;

e pa3nuyaTh YCJIOBHUS MPUMEHUMOCTH MoOJeNell (QU3NYeCKUX Tel M MPOLEeccoB (SBJICHUN):
MHepIHaibHast cucTeMa 0TCUéTa, aOCOITIOTHO TBEPIOE TENI0, MaTepUallbHasl TOUKa, PABHOYCKOPEHHOE
JBIDKEHUE, CBOOOJIHOE TmajeHue, abCcoMOTHO yrpyras aegopmainus, aOCOIIOTHO YHOpPyroe u
a0COIOTHO HEYNPYroe CTOJIKHOBEHHS, MOJIEIH Ta3a, MUAKOCTU M TBEPAOTO (KPUCTAIIIMYECKOIO)
TeJla, JealbHbINA ra3, TOYCYHBIN 3apsij, OJJHOPOJIHOE SIEKTPUUECKOE MOJIE;
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e pa3nuyaTh yCIOBHUS (TpaHUIlBl, 00JacTH) MPUMEHUMOCTH (U3NYECKUX 3aKOHOB, TOHUMATh
BceoOUMil xapakrep (yHIaMEHTAIbHBIX 3aKOHOB M OTPAaHMYEHHOCTh HCIIOJIb30BAHMSI YaCTHBIX
3aKOHOB;

® AHAJIM3UPOBATh U OOBSCHATH MEXAaHWYECKHE TPOIECChl U SBIEHHUS, HCIOJIb3ysl OCHOBHBIE
MOJIOKEHUST W 3aKOHBI MEXAHWKH (OTHOCHUTEIBHOCTh MEXaHWYECKOTO JBHKCHHS, (POPMYIIBI
KMHEMAaTUKH PAaBHOYCKOPEHHOTO JIBIDKEHUS, mpeoOpasoBanust [ammiess Il CKOPOCTH U
nepeMenieHus, 3aKkoHbl HbIOTOHA, NPUHIUI OTHOCHUTENIBbHOCTM ['anuies, 3aKOH BCEMHPHOIO
TATOTEHUS, 3aKOHBI COXPAHEHMSI MMIYJIbCa M MEXaHMYECKON SHEepruu, CBS3b pabOThI CHIIBI C
M3MEHEHUEM MEXaHUUECKOU SHEPTUH, YCIOBUS paBHOBECHS TBEPIOTO TEa), MPU 3TOM UCIIOIB30BaTh
MaTEeMaTHYECKOE BBIPAKCHHE 3aKOHOB, YKA3bIBATh YCIOBUS MPUMEHUMOCTH (PH3UYECKHX 3aKOHOB:
npeoOpa3zoBanuii ['anuies, BTOporo u TpeThero 3akoHoB HproToHa, 3aKOHOB COXpaHEHUSI UMITYJIbCa
Y MEXaHUYECKOM SHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

® AHAJIM3UPOBATh U OOBSICHATH TEILIOBBIC MPOIECCHI U SBICHUS, HCIIOJIBb3Yysl OCHOBHBIE TOJIOKEHUS
MKT u 3aKkoHBI MOJEKYJISIPHON (PU3UKH U TEPMOJUHAMUKHU (CBSI3b JaBIICHUS UACAIBHOTO Ta3a co
CpeaHeld KMHETUYECKOW JHEpPrued TEIUIOBOTO JBUKEHHS W KOHLEHTPALMEH €ro MOJIEKYJ, CBA3b
TEMIIEpaTyphl BEIIECTBA CO CPEIHEW KMHETHYECKOW SHEPTrHeH TEeIIOBOrO JBUXKEHUS €ro YacTHII,
CBSI3b JIaBJICHUS MACAIIBHOIO ra3a C KOHLIEHTpAlWeWd MOJIEKYJI M €ro TeMIEepaTypol, ypaBHEHUE
MenneneeBa—Knaneiipona, nepBblii 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPAaHEHHUS SHEPTUU B TEIJIOBBIX
mpolieccax), Mpyu 3TOM HCIOJIb30BaTh MAaTEMAaTUYECKOE BBIPAKEHHE 3aKOHOB, YKa3bIBaTh YCIIOBUS
IIPUMEHNMOCTH ypaBHeHUs MenaeneeBa—Knaneipona;

® AHAJIU3UPOBATH U OOBSACHATD ANEKTPUUECCKUE SIBJICHUS, UCIIOIb3Ys] OCHOBHBIE IMOJIOKEHUS 1 3aKOHBI
AJIEKTPOJIMHAMUKH (3aKOH COXPAaHEHUsI DJIEKTPUUYECKOTO 3apsaa, 3akoH KyloHa, TOTeHIIMaIbHOCTh
3JIEKTPOCTATUYECKOTO MOJIsA, MPUHLHUII CYNEPHO3ULUN 3JIEKTPUUECKUX TOJIEH, IIPU 3TOM YyKa3bIBas
YCIIOBHSI IPUMEHUMOCTH 3aKoHa KysoHa, a Takyke MpakTU4eCKU BaKHbIE COOTHOLIEHHUS: 3aKOHbI OMa
JUIl y4acTKa LENM M JUIA 3aMKHYTOM JJIEKTpUYECKOW uenu, 3akoH Jxoyms—JleHuma, mpasuia
Kupxroda, 3akonsr dapajes s 371€KTposin3a);

® OTUCHIBATh (PM3UYECKHUE MPOIECCHI U SBJICHUS, UCTIONb3ysS BEIUYHHBI: TIEPEMEIICHHUE, CKOPOCTb,
YCKOPEHHE, UMITYJILC TeJIa U CUCTEMBI TeJ, CHUJIa, MOMEHT CHJIbI, IaBJICHUE, TOTCHITMAIbHAS SHEPTHS,
KMHETHYecKasl SHeprus, MeXaHudeckas SHeprus, paboTa CHIIbI, IEHTPOCTPEMUTENBHOE YCKOPEHHUE,
cuJja TSKECTH, CHJIa YIPYTOCTH, CHJIa TPEHUS, MOLTHOCTb, SHEPTUsl B3aUMOICHCTBUS Tea ¢ 3eMIIEn
BOJMM3M €€ TIOBEPXHOCTH, HHEPTUsi YHpyrou naedopmaiuu MPYKUHBI, KOJUYECTBO TEIUIOTHI,
aOCoJIIOTHAsT TeMIiepaTypa Tena, padoTa B TEPMOJIWHAMHKE, BHYTPEHHSS HSHEPTUS HUACAITBHOTO
OJIHOATOMHOTO Tra3a, paboTa HAeaqbHOrO0 Ta3a, OTHOCUTENbHAs BIAXHOCTh Bo3ayxa, KIIJ|
UJICANBHOTO TEIJIOBOTO JBUraTENs; 3JIEKTPUUECKOE M0JIe, HANPSHKEHHOCTh 3JIEKTPUUECKOro MO,
HaMpPsHKEHHOCTH TIOJII TOYEUHOTO 3apsiia WIM 3apsDKEHHOTO IIapa B BaKyyMe M B JIUAJICKTPHUKE,
MOTEHILIMAN AJIEKTPOCTATUYECKOT0 MOJIs, Pa3HOCTh MOTEHLMANOB, 3JEKTPOJABMXKYIIas CUiIa, CHJia
TOKa, HAaNpsyKeHHWe, MOIIHOCTh TOKa, JJIEKTpUuYecKass €EMKOCTh IUIOCKOrO KOHAEHcaTopa,
CONPOTHUBIIEHUE Y4acTKa LENU C MOCIEI0BATEIbHBIM U MapajuIeIbHbIM COEAMHEHUEM PE3UCTOPOB,
SHEPrus IEKTPUUECKOro Mol KOHAEHCAaTopa;

® 00BSCHATH OCOOCHHOCTH MPOTEKaHUS (PU3MUECKUX SBICHUI: MEXaHUUYECKOE JBIKEHUE, TEIIOBOE
JIBIDKCHHE YAaCTUI[ BEIIECTBA, TEIJIOBOE paBHOBECHE, OpPOYHOBCKOE JBWXeHHE, auddy3wus,
WCTIapeHue, KUINEHWe W KOHJACHCAIWs, IUIaBJIeHWe ¢ KPUCTaJUTM3aIlvs, HApaBICHHOCTh
TEIJIONepelaul, DJIEKTpU3alusi TeJ, HKBUIOTCHIHMAIBHOCTh TIOBEPXHOCTU  3apsKEHHOTO
MIPOBOJIHUKA;

® [IPOBOJUTH HCCIEAOBAHWE 3aBHCUMOCTH OJHOW (U3MUYECKON BENIWYMHBI OT JPYroil cC
WCIIOJIb30BAHUEM TIPSIMBIX H3MEPEHHH, MPH 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PUKCHPOBATH
pe3yNbTaThl MOJYYEHHOM 3aBUCHUMOCTH (U3MYECKHX BEIUYMH B BHAE TIpadUKOB C Y4ETOM
a0COTIOTHBIX MOTPEITHOCTEN U3MEPEHUH, AeNIaTh BBIBOBI IO PE3yJIbTaTaM HCCIEIOBAHNUS;
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® IPOBOJIUTH KOCBEHHBIC M3MEpPEHHS (DPU3MYECKHX BEIWYHMH, TIPU 3TOM BBIOMPATH ONTUMAIIBHBII
METO]T U3MEPEHHUsI, OLICHUBATh A0COJIIOTHBIE U OTHOCUTENIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX
W3MEPEHHI;

® [IPOBOJIUTH OIBITHI IO MMPOBEPKE MPEATI0KEHHOMN TMIOTE3bI: IIAHUPOBATH SKCIIEPUMEHT, COOUPATh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY, AHAJIM3UPOBATHh IOJIYYEHHBIC PE3YyJbTaThl M JENaTh BBIBOJA O
CTaTyce NpeJI0KEHHON TUIIOTE3BI;

e coOMI0IaTh TpaBWiIa OE30MacHOr0 TPyHa NpU MPOBEACHUU HCCIENIOBAaHMN B pamMKax ydeOHOTO
DKCIEPUMEHTA, IPAaKTUKyMa U Y4eOHO-MCCIEAOBAaTEIbCKOM U IPOEKTHOM JEATEIBHOCTH C
MCIIOJIb30BAaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOPHOTro 000pyI0BaHUS;

epemarh pacyETHhIE 3a/1a4d C SBHO 3aJIaHHOW W HESBHO 3aJaHHOW (U3WYECKOW MOJIENbIO: HA
OCHOBAaHMHM aHalu3a YCJIOBHUS OOOCHOBBIBaThH BBIOOp (HU3MUYECKON MOJAENTH, OTBevarolen
TpeOOBaHUSAM 3a7auu, IPUMEHATH (GOPMYJIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIAThl (PU3UUECKUX
TEOPHl MPU UCMOJIb30BAHUU MATEMAaTHYECKHUX METOJIOB PEIICHMs 3a7ad, MPOBOJUTH PacuéThl HA
OCHOBaHUU UMEIOIIUXCS JaHHBIX, aHATU3UPOBAThH PE3YJIbTATHl U KOPPEKTUPOBATH METO/IbI PEILICHUS
C Y4€TOM MOJIYYEHHBIX PE3YyJbTaTOB;

epemarh KaueCTBEHHBIE 3aJaud, TPeOYIONIMe NMPUMEHEHUsS 3HAHWU W3 pa3HBIX pa3/ieloB Kypca
bu3nkyM, a TaKKe WHTErpalud 3HAHUW U3 APYTUX MPEJAMETOB €CTeCTBEHHO-HAYYHOIO IUKJIA!
BBICTPAMBAaTh JIOTMYECKYID LEMOYKY pacCy JACHUH C ONOpOd Ha M3YYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3UYECKHUE SBIICHNUS,

® [ICIIOJIB30BATh TEOPETUYECKUE 3HAHHS Ui OOBSICHEHHS OCHOBHBIX MPHUHIMIIOB PabOThI
MU3MEPUTEIIBHBIX PUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTHUYECKUX MPOIIECCOB;

® IPUBOJIUTH TIPUMEPHI BKIIAJa POCCUUCKHUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B
00BsICHEHHUE MPOLIECCOB OKPYKAIOILIET0 MUPaA, B pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

® AHAJIM3UPOBATh M OIEHUBATH TOCIEACTBUSA OBITOBOM W MPOU3BOACTBEHHON JESITEIBHOCTH
YEJIOBEKa, CBSA3aHHOW C (PU3MUYECKHMH TMPOIECCAMM, C TO3MIMA JKOJIOTUYECKOW O€30MacHOCTH,
MPEACTABICHUI O PALMOHATBLHOM IPUPOJIONOJIB30BAaHUU, a TAKXKE Pa3yMHOM HCIIOJIb30BaHUU
TOCTHIKEHUI HayKU M TEXHOJOTUH /sl JalbHEHIIIero pa3BUTHUS YeTIOBEUECKOro 00IIeCcTBa;

® IPUMEHATh pPAa3IMYHBIE CIOCOOBI paboThl ¢ uHpopManuend (U3NUECKOro coAepX aHUs C
WCIIOJIb30BAHUEM COBPEMEHHBIX HMH(GOPMAIIMOHHBIX TEXHOJIOTHM, TP OSTOM HCIOJIb30BATh
COBpeMeHHbIE HH(GOPMAIIMOHHBIE TEXHOJIOTHH JIJIsl TOMCKA, TIepepadOTKU U MPEbIBICHUS YIeOHON
U HAYYHO-TIOMYISpHOW WHGPOpPMAIMU, CTPYKTYpPUPOBAHHMS W HHTEpHpeTaluu HHOOpMAILINH,
MOJTYYEHHOU U3 PA3IUYHBIX HCTOYHUKOB, KPUTUYECKU aHATM3UPOBATH MOTydaeMyto HH(GOpMAIIHIO U
OLICHUBaTh €€ JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOLIUXCSI 3HAHWW, TaK U Ha OCHOBE aHalIM3a
MCTOYHUKA MH(POpMAIUY;

® [IPOSIBJIATh OPTaHU3AIMOHHBIE M T03HABATEIbHBIE YMEHHS CaMOCTOSITENILHOTO MPHOOPETEeHUs
HOBBIX 3HAHUI B Mpoliecce BHIMOIHEHUS MPOEKTHBIX U y4EOHO-UCCIIEI0BATENBCKUX padoT;

® paboTaTh B IPYIIIIE C UCTIOTHEHUEM PA3TMYHBIX COITMATBHBIX POJICH, IJIAHUPOBATH PAOOTY TPYIIIHI,
palMoOHABHO PACIIPEACNIATh ACATEIHPHOCTh B HECTAHIAPTHBIX CUTYAIUsAX, aJCKBATHO OIICHUBATh
BKJIAJ] KQXKJIOTO M3 YYACTHUKOB TPYIIIBI B PEIIEHUE pacCMaTPpUBAEMO TIPOOIEMBI;

® [IPOSIBJIATh MOTHUBALMIO K Oyayiied npogeccHoHaIbHOW NESTENBHOCTH MO CHEHUATbHOCTSIM
(U3UKO-TEXHUYECKOTO MPOQUIIS.

K xonny obOyuenuss B 11 Knacce mipeIMETHbIE pe3ysbTaThl Ha YIiIyOJIEHHOM YpPOBHE JIOJIKHBI

oTpaxarb chOPMHUPOBAHHOCTh Yy OOYUaIOIIUXCSl YMEHUI:

® [IOHUMATh POJIb (PU3MKU B SKOHOMHUYECKOM, TEXHOJIOTUYECKOM, COLIMaIbHOU M ATHYECKON cepax

JeSITEIbHOCTH 4YeJIOBEeKa, poJib U MeCTO (M3UKH B COBPEMEHHOH Hay4HOW KapTUHE MHUPA, POJb

aCTPOHOMHH B IPAKTUYECKOW JEATEIbHOCTU 4YEJIOBEKA M JAJbHEHIIEM HayYHO-TEXHUYECKOM

pPa3sBUTHH, 3HAYCHHUE OMMCATEIILHOW, CUCTEMaTHU3UPYIONIEH, OOBSICHUTENIFHOW U MPOTHOCTHYECKON
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GbyHKIME QU3NYECKOW TEOpHUH — AIIEKTPOJWHAMUKHU, CHELHMAIBLHOM TEOPUU OTHOCHUTEIHHOCTH,
KBAaHTOBOM (PU3HMKH, posib (PU3NUECKON TEOpHH B (OPMHUPOBAHUU IPEICTABICHUH O (PU3NIECKOI
KapTUHE MUpPA, MECTO (HM3MUECKON KapTHUHBI MHpa B OOIIEM PSy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX IPEJCTABICHUN O IPUPOJE;

®pa3nuyaTh YCIOBUS TNPUMEHHMOCTH MOJeNe (U3NYecKHX Tea U NPOLECcCOB (SBICHUN):
OJIHOPOJHOE DJJIEKTPUYECKOE U OJHOPOJHOE MAarHUTHOE IIOJs, TapMOHUYECKHE KoJjeOaHus,
MaTeMaTUYeCKUN MasSTHUK, UJI€ATbHBIN MPYKUHHBIA MasgTHUK, TAPMOHUYECKHE BOJIHBI, UJI€ATbHbII
KoJie0aTeIbHBIN KOHTYP, TOHKAs JIMH3a, MOJIEJICH aTOMa, aTOMHOTO siJipa ¥ KBAHTOBOM MOJIEIU CBETA;
e pa3nuyaTh YCIOBHUS (TpaHUIlbl, 00JacTH) MPUMEHUMOCTH (U3WYECKUX 3aKOHOB, MOHUMATh
BceoOmuMi xapakTep ()yHIAMEHTAIbHBIX 3aKOHOB M OTPAHMYCHHOCTb MHCIOJB30BAHUS YaCTHBIX
3aKOHOB;

® AHAIM3UPOBATh M OOBSCHATH AJICKTPOMATHUTHBIC TPOIECCHl U SIBJICHHSI, MCIOIb3YS OCHOBHBIC
MOJIOKEHUS M 3aKOHBI DJIEKTPOJMHAMHUKUA M CIEUUAIbHOW TEOPHUH OTHOCUTENIBHOCTH (3aKOH
COXpaHEHHMsI AJIEKTPUUYECKOro 3apsna, cuia Ammepa, cuia JlopeHua, 3aKOH 3JIE€KTPOMarHUTHON
uHayKuy, npaBuio Jlenma, cBszp OJIC CaMOMHIYKIIMM B DJIEMEHTE JJIEKTPUUECKOW ILIETH CO
CKOPOCTBIO HM3MEHEHHUS CHJIBI TOKa, TIOCTYJaThl CHENHaTbHOH TEOPHH OTHOCHUTEILHOCTH
DUHIITeHA);

® AHAJIM3UPOBATH U OOBSACHATH KBAHTOBBIC ITPOIIECCHI U SIBJIICHUS, UCTIONIB3YS TIOJIOKEHUST KBAHTOBOM
¢busuku (ypaBHeHue DiHITelHa 1715 GoTodddexTa, mepBhiil U BTOpoi moctynarsl bopa, mpuHIun
cooTHolIeHUs1 HeonpeaenéHHocTel ['eifseHOepra, 3aKOHBI COXpPAHEHUS 3apsAIOBOTO M MacCOBOTO
YKCes U DHEPTUU B SIIEPHBIX PEaKIUAX, 3aKOH PaIMOAKTUBHOTO PacIana);

® ONIUCHIBATh (PU3UYECKUE TMPOLECChl M SBJICHUS, UCIHONb3YyS BEJIMYMHBL: HaMPsSHKEHHOCTD
AIIEKTPUUYECKOTO  TIOJS, TOTCHLIUAT DJEKTPOCTAaTHYECKOTO TOJS, pPa3HOCTh IOTEHIIMAJIOB,
QJICKTPOJIBIDKYINAS CHJIA, HMHIYKIUS MAarHUTHOTO TIOJIs, MAarHUTHBIA IIOTOK, cuia Awmrmepa,
WHAYKTUBHOCTb, AJIEKTPOIBIDKYILAS CHIIa CAMOUHAYKIIUU, SHEPT U MAarHUTHOTO TIOJIS IPOBOIHUKA C
TOKOM, PETSTUBUCTCKUN UMITYJIbC, TIOJTHAS SHEPTHUS, SHEPTUS TIOKOsI CBOOOIHOM YaCTHIIBI, SHEPTUS U
UMITYJIbC (POTOHA, MACCOBOE YMCIIO M 3apsij SAapa, SHEPTHS CBI3H AIpa;

® 00BSCHATH OCOOCHHOCTH TMPOTEKaHWs (DU3MUECKUX SBICHUN: DIIEKTPOMATHUTHAS WHIYKIIHS,
CaAaMOMHIYKIIHS, Pe30HaHC, WHTep(EpEeHIUsT BOJNH, TUQPPAKIUs, TUCIIEPCHS, TOJIHOE BHYTpEHHEe
oTpaxkeHue, orornexrpudeckuii apdexr (poroaddekr), anvpa- u Oera-pacnaabl saep, ramma-
U3Iy4eHue siyiep, pusndeckre NPUHIMITBI CIIEKTPaIbLHOTO aHaIn3a 1 paboThI J1a3epa;

® OIIPE/ICIISITh HANPABIICHUE WHIYKIIMM MAarHUTHOTO ITOJISl MTPOBOJHHMKA C TOKOM, CHIIBI AMIiepa u
cuibl JIopeHna;

® CTPOUTH M300paKeHUE, CO3AaBacMOe MIIOCKUM 3€pKajioM, TOHKOW JTMH30M, U pacCUUTHIBATh €ro
XapaKTePUCTUKU;

® IPUMEHATH OCHOBOIIOJIATAIOIINE ACTPOHOMHYECKUE TOHSTUS, TEOPUH M 3aKOHBI IS aHauu3a u
00BsicHEHUST (U3UYECKUX TPOIECCOB, MPOUCXOASIIMX B 3BE3/IaX, B 3BE3NHBIX CHUCTEMax, B
MEXTaJIaKTHIECKOU cpefie; IBMKEHNS HeOSCHBIX T, SBOJIONNH 3BE3/] 1 BeeneHHoi;

® [IPOBOJUTH HCCIEAOBAaHUE 3aBUCUMOCTEH (DU3MUECKUX BEIMYUH C HCIIOJIIB30BAHUEM MPSIMBIX
WU3MEpPEHUI, TPH STOM KOHCTPYHPOBATh YCTAaHOBKY, (DHKCHpPOBATH pe3yJabTaThl IOJYICHHON
3aBUCHUMOCTH (DU3MUECKUX BEIMYHMH B BUAEC TPaPUKOB C Y4ETOM aOCOTIOTHBIX MOTPEIIHOCTEH
W3MEPEHUI, IeNaTh BEIBOJIBI 10 PE3yJIbTaTaM HCCIICOBAHMUS,

® IPOBOJIUTh KOCBEHHBbIE M3MEpPEHHS (DPU3MYECKHX BEIWYHH, TIPU 3TOM BBIOMPATH ONTUMAIbHBII
METO]T U3MEPEHHsI, OIICHHUBATh A0COMOTHBIE U OTHOCUTENBHBIE MOTPEITHOCTH MPSMBIX U KOCBEHHBIX
WU3MEPEHHUI;

® IPOBOJIUTH OIIBITHI TIO MIPOBEPKE MPEAT0KEHHON TUTIOTE3bI: TIIAHUPOBATH SKCIIEPUMEHT, COOMPATh
9KCIIEPUMEHTANIbHYIO YCTaHOBKY, AHAJIU3UPOBATh IOJIYYEHHbIE PE3yJbTaThl U JEJIaTh BBIBOJA O
cTaTyce MpeI0KEeHHON TUITOTE3H;
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® OMHCHIBATH METO/BI MOJIyYEHHS HAYYHBIX aCTPOHOMHUYECKUX 3HAHU;

e co0OMI01aTh MpaBmiIa 0E30MacHOr0 TPyJAa MpPU MPOBEACHUU HCCIEAOBAaHHMA B paMKax yueOHOTO
JKCIIEPUMEHTa, MpPAaKTUKyMa U Y4eOHO-UCCIIEOBATEIbCKOM W TPOEKTHOW JEATEIbHOCTH C
HCIIOJIb30BAaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOpHOro 000pyI0BaHUS;

epemarh pacy€THbIE 33/1a4d C SBHO 3a/IaHHOM M HESIBHO 3aJlaHHOM (M3MUYECKOl MOJAENbIo: Ha
OCHOBaHUU aHallM3a yCIIOBUS BbIOMpaTh (U3MYECKHEe MOJENHU, OTBEeYarolIre TpeOOBaHUsAM 3ajauu,
OPUMEHATh (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIAThl (PU3MUECKUX TEOpUil TNpHU
UCTOJIb30BAaHUM MAaTEMaTHUECKUX METOJOB pEIIeHUs 3ajad, MPOBOJAUTH PacuéThl HA OCHOBAHHUHU
UMEIOUINXCS JaHHBIX, aHATU3UPOBATh PE3YyIbTaThl U KOPPEKTUPOBATH METObI PELICHUS C YUETOM
MOJIyYEHHBIX Pe3y/IbTaTOB;

epeliaTh KayeCTBEHHbIE 3a/lauM, TpeOyrollue MPUMEHEHUs 3HaHWM W3 pa3HbIX pa3fesioB Kypca
bu3nkKM, a TaKKe HHTErpaluu 3HAHUW U3 APYTUX MPEAMETOB E€CTECTBEHHO-HAYYHOI'O IUKJIA!
BBICTPAWBaTh JIOTHUECKYIO IIETIOYKY pACCY)KJIEHHH C ONOpoil Ha M3y4YCHHbIE 3aKOHBHI,
3aKOHOMEPHOCTH U (PM3UUECKUE SBIICHHUS,

® ICTIOJIB30BATh TEOPETUYECKHE 3HAHUSA Ui OOBSCHEHHWS OCHOBHBIX TIPUHIMIIOB PaOOTHI
U3MEPUTENBHBIX PUOOPOB, TEXHUIECKUX YCTPOUCTB M TEXHOJIOTHIECKUX MPOIECCOB;

® [IPUBOANTH MPUMEPHI BKJIAJIa POCCUICKUX M 3apYOCKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BsICHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

® AHAIM3UPOBATh M OLEHHUBATH TIOCIEJCTBHS OBITOBOM W IPOW3BOACTBEHHOW JAEATEIbHOCTH
YeN0BeKa, CBSI3aHHOM ¢ (DM3MUECKUMHU MPOLECCaMH, C TMO3UIMI SKOJIOrHYecKoi 0e30MacHOCTH,
MPEJICTABICHU O paIlMOHAIBHOM MPHUPOJONOIB30BaHUU, a TaKXKe Pa3yMHOM HCIOJIb30BAHUU
JOCTYIKEHUH HAYKH M TEXHOJIOTHH JIJIsl TATbHEHIIIET0 Pa3BUTHS YeIIOBEUECKOTro 00IIEeCTBa,

® IPUMEHATh pPAa3IMYHBIe CIOCOOBI paboThl ¢ uHpopMaluend (U3HUUECKOTO COAEPXKAHUS C
UCTIOJIb30BAaHUEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX TEXHOJOTMH, NpPU OSTOM HCIOJIb30BaTh
COBpPEMEHHBIE WH(OPMAIIMOHHBIE TEXHOJIOTHUH JIJISI TIOMCKA, IEpepadOTKU U TPEAbsBICHHUS YI4eOHOM
U Hay4YHO-TIONYJISIpHOW MH(OpManuM, CTPYKTYpUPOBaHMS M HUHTEpHpeTaluud HHPOpMaluy,
MOJYYEHHOM U3 pa3IMyHbIX HCTOYHUKOB, KpUTHYECKH aHATM3UPOBATh MOTY4aeMyto HH(POpMAIIHIO U
OLICHMBATh €€ JOCTOBEPHOCTh KaK HAa OCHOBE WMMEIOIIMXCS 3HAHWM, TaK W HAa OCHOBE aHaIN3a
MCTOYHUKA NHPOpMAINY;

® [IPOSIBJISITh  OPTaHW3AIMOHHBIE ¥ ITO3HABATEIBbHBIE YMEHHUS CaMOCTOSTEIBHOTO TPUOOpETEHHS
HOBBIX 3HAHHH B IpoIiecce BHITOIHEHUS IPOEKTHBIX U y4eOHO-HCCIe10BaTeIbCKIX padoT;

¢ paboTaTh B TPYIITE C HCIIOJHEHHEM Pa3IMYHBIX CONUANTBHBIX POJIEH, TNTAHMPOBATH paObOTy TPYIIIIHI,
paLMOHATIBHO PACHPENENIATh ACATENbHOCTh B HECTAHJAPTHBIX CUTYallUsX, aJeKBaTHO OLEHHBATh
BKJIa/1 KaX/I0T0 U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE pacCMaTpUBAaEMON MPOOIEMBbI;

e [IPOSIBJIATh MOTHMBALMIO K Oyaymied npodeccHOHaNbHOW MAESTENbHOCTH MO CHEHATIbHOCTIM
(U3UKO-TEXHUYECKOTO MPOQUIIS.
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TEMATHYECKOE IINTAHUPOBAHME 10 KJIACC

KoauuecTBo yacoB

ny] Hanmenosanue pa3aesioB 4 TeM NPOrpaMmbl Beero KonrpoJibhbie Ipakruyeckue DyekTpoHHbIE (I (POBHIE) 00pa3oBaTeIbHbIE pecypchl
padoThI padoThI
Pa3nen 1. HAYUHBI METO/ ITO3HAHUS ITPUPO/IbI
1.1 HayunbIii MeTO/T MO3HAHUS IPUPOIBI 6 ‘ ‘ https://www.yaklass.ru/p/fizika/10-klass
HToro no pasneny 6
Pa3znen 2. MEXAHUKA
2.1 Kunemarnka 10 1 https://www.yaklass.ru/p/fizika/10-klass
2.2 JuHamuka 10 https://www.yaklass.ru/p/fizika/10-klass
2.3 Craruka TBEPAOro Tena 5 1 https://www.yaklass.ru/p/fizika/10-klass
2.4 3aKOHbI COXpaHEHHsI B MEXaHHKE 10 1 https://www.yaklass.ru/p/fizika/10-klass
HWroro no pazmery 35

Pazgen 3. MOJIEKYJISAAPHAA ®PU3NKA U TEPMOJUHAMUKA

3.1 OCHOBBI MOJICKYJIIPHOKMHETHYECKOW TEOPHU 15 1 https://www.yaklass.ru/p/fizika/10-klass
3.2 TepmoanHamuka. TeruioBbie MaITHHBI 20 1 https://www.yaklass.ru/p/fizika/10-klass
3.3 ATPETaTHBIE COCTOAHNA BeIECTBA. DasoBbIe 14 1 https://www.yaklass.ru/p/fizika/10-klass
Hepexo.Ibl
Hroro no pazageny 49
Paznen 4. QJJIEKTPOANHAMHUKA
4.1 DJIeKTPUIECKOE MoJIe 24 1 https://www.yaklass.ru/p/fizika/10-klass
4.2 ITOCTOSIHHBIN SIICKTPUUECKUI TOK 24 1 https://www.yaklass.ru/p/fizika/10-klass
4.3 TOKH B pa3IH4HBIX Cpeax 6 https://www.yaklass.ru/p/fizika/10-klass
HToro mo pazmexy 54
Pazaex 5. ®U3MYECKUI MPAKTUKYM
5.1 Du3nUecKuil MPaKTHKYM 16 16
Hroro no pasnpeny 16
Pe3epBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB 110 170 8 16
MMPOTPAMME
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TE

MATHYECKOE IINTAHUPOBAHMUE 11 KJIACC

KoanyecTBo 4acoB

Ne JJleKTpOoHHBIe (HU(pPOBLIE) 00pa3oBaTelbHbIE
/i HaumenoBanme pa3aesioB 1 TEM NMPOrpaMmmabl Beero KOHTpOJ’lebI Hpa]q’rnqec]( pecypeni
e paboThl ue padoThl
Pa3zpen 1. JIEKTPOAUHAMUKA

1.1 MarsuTHO€ nose 14 https://www.yaklass.ru/p/fizika#program-11-klass
1.2 DJIeKTpOMarHUTHAS. MHAYKIHS 13 1 https://www.yaklass.ru/p/fizika#program-11-klass

Hroro no pazneay 27

Paznen 2. KOJIEBAHUS U BOJIHBI
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IIOYPOYHOE IINTAHUPOBAHME 10 KJIACC

KoaunuecTBo yacoB

11\;‘:1 Tema ypoka Beero KonTtposabubie IpakTuyeckue
padoThI padoThI

1 ODusnka — pyHAaMEHTaIbHAS HAyKa O PUPOJIC 1

2 Hay4HbIil METO/I IO3HAHUS M METOJIbI HCCIIEIOBaHMS (PU3MUECKUX SIBICHHUN 1

3 DKCIIEpUMEHT U TeOpHs B Ipollecce MO3HAHM Mpuposl. Habmoqenne i SKCIepuMenT B hn3nKe 1

4 Crioco0b1 m3MepeHusl PU3NIECKUX BETHINH 1

5 AOCOJIOTHAs ¥ OTHOCUTEJIbHAS MTOTPEITHOCTH U3MEPEeHUH (PU3NYECKUX BEITHYHH 1

6 MopgenupoBaHue B pHU3HKE. Ponub U MeCTO (DU3HUKH B qlopMHPOBaHI/m COBPEMEHHOW HayJHOH 1
KapTHHBI MUPA, B IPAKTUYECKON AEATEIIHOCTH JIFOAEH

7 Mexanunueckoe nBrkeHne. Cucrema orcuera. OTHOCHTETBHOCTh MEXaHHIECKOTO IBHYKEHHS. 1
[psimast u oOpaTHas 3a/1a9d MEXaHUKH

8 Panuyc-BeKTOp MaTepualbHOM TOUKH, €ro IPOEKLUU Ha OCU KOOPAUHAT. TpaeKkTopusl. 1
[Mepemernenne. Ckopocts. VX IpOeKIiK Ha OCH KOOPJIMHAT

9 PaBHOMepHE)e MpsIMOJIMHEHHOE MBIDKEHUE. ['padudyeckoe onmucanne paBHOMEPHOTO 1
MIPSIMOJINHEHHOTO JIBIKEHHS

10 CrnoxeHre iepeMenieHnii 1 ckopocteil. Permenue 3amaq 1

11 HepaBHomepHoe nBIkeHHe. MrHOBEHHas! CKOPOCTh. Y ckopeHue. [IpsMonuHeiiHoe ABMKEHHE C 1
TIOCTOSTHHBIM YCKOPEHHEM

12 I'padmueckoe onucanue NpIMOJHHEIHOTO ABUKEHHS C TOCTOSTHHBIM YCKOPEHUEM 1

13 CBoOoHoe najienue. Y ckopeHne cBOOOTHOTO MaieHus. 3aBUCUMOCTh KOOPJIUHAT, CKOPOCTH, 1
YCKOPEHHS OT BpEMEHH U MX Tpaduku

14 JIBmkeHue Tena, OpOIIeHHOTO O YTIIOM K TOPH30HTY 1

15 Kpuonunelinoe nuxenue. JIBuxeHne 0 OKPY>KHOCTU. YTJIOBasi U JUHEHHAs CKOPOCTb. 1
[Teprox u gactoTa. LleHTpOCTpEMUTEIBHOE 1 TIOIHOE YCKOPEHHUE

16 Kontpomnsnas pabora mo teme "Knunemaruka" 1 1

17 Iepss1if 3axkoH HerotoHa. HepruanbHbele cucTeMbl oTc4éra. [IpHHIUI OTHOCUTENBHOCTU 1
l"anunes. HennepuuanbHble CUCTEMBI OTCUETA

18 Cuna. PaBHogelicTByromas cuna. Bropoii 3akon HeroToHa. Macca 1

19 Bzaumoneiicteue ten. Tperuii 3axkoH HeroToHa 1

20 [IpuHuun cynepno3unuu cui. Pemenue 3a1a4y Ha npuMeHeHue 3akoHoB HproToHa 1

21 3aKOH BCEMUPHOT'O TATOTEHHsI. DKBUBAIEHTHOCTbh MPABUTALIMOHHON U MHEPTHOW MacChl 1

22 Cuiia TSDKECTH M YCKOPEeHHE CBOOOHOTO TIaICHUS 1
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JIBmxeHne HeOECHBIX TN M MX UCKYCCTBEHHBIX CITyTHUKOB. [lepBas KocMudeckast CKOpOCTb.

23 3axonsl Kemiepa 1

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

25 Cuna tpenust. IIpupoza v BUabl cuil TpeHus. J[BrokeHHe B )KUKOCTH U r'a3e ¢ y4ETOM CHIIbI 1
COIIPOTHUBIICHHS CPEJIBI

26 Jasnenue. ['mapocratuueckoe gasienue. Cuna Apxumena 1

27 AoGcomoTHO TBepaoe Terno. IlocTynarenbHoe U BpallaTebHOE JBIDKEHIE TBEPIOTO Teja 1

28 MOMEHT CHIIbI OTHOCHTENILHO OCH BpaleHus. [1inedo cuibl 1

29 Cro)xeHHe CHJl, IPUIIOKEHHBIX K TBEepAOMY Teiry. LIeHTp TshkecTH Tena. Y clloBHsl paBHOBECHUS 1
TBEpAOro Tena. Buael paBHOBECHS

30 Pemenue 3amay 1

31 Kontponpnas pabora mo teme "IuHamrka. CTaTuka TBEpIoro Tema" 1

32 WMnynbc MaTepruanbHON TOUKH, CUCTEMBI MaTepUANIBHBIX TOUeK. LIeHTp Macc cucTeMbl 1
MaTepuallbHBIX ToueK. Teopema o ABMIKEHHH IIEHTpa Macc

33 Wmmynbe cuitbl 1 MI3MEHEHNE UMITYJIbCa Tella. 3aKOH COXPAaHEHHUs UMITylbca. PeakTiBHOE 1
JIBIDKEHUE

34 MoMeHT nMITyJIbca MaTepuaabHOi ToukH. [IpencraBieHne o coOXpaHeHHN MOMEHTA UMITYJIbCa B 1
LEHTPAIBHBIX MOJIAX

35 Pemenue 3a1a4 1

36 Pabota cuibl Ha MaJioM M Ha KOHEYHOM IepeMeneHnn. [ paduueckoe npeacTaBieHne padoTh 1
cuibl. MOIIHOCTb CUJIBI

37 Kunernueckas saeprus. Teopema 00 M3MEHEHNH KHHETHUECKOH SHEPTUH MaTepUalIbHOM TOUKH 1

38 [MToreHnuanbpHbBIEe ¥ HETTOTEHIMATbHBIE CUiIbl. [loTeHIanbpHas sHeprust. Bropas kocmudeckas 1
CKOPOCTb

39 Tpetbs KocMuueckasi ckopocTb. CBsi3b pabOThI HEMIOTEHIMAIBHBIX CHJI C ©3MEHEHUEM 1
MEXaHUYECKOW SHEPTUHU CUCTEMBI Tell. 3aKOH COXpaHEHHsI MEXaHUYECKOH SHEPTUH

40 Ynpyrue u Heynpyrue CTOJIKHOBEHHUs. Y paBHeHHe bepHyinu aiid uieaabHOM )KUIKOCTH

41 KontponpHas padora mo Teme "3aKoHBI COXpaHEHHUsS B MEXaHUKe" 1

42 Passurue npencrasnernii o mpupoze Termiotsl. OcHoBHbIe nonoxerans MKT. duddyszus. 1
BpoyHOBCKOE IBHKEHHE

43 Crpoenue ra3000pa3HbIX, KUIKHX U TBEPbIX Te. XapakTep ABMKEHHS U B3aUMOJICHCTBUS 1
Y4acTHI] BeNeCTBa

44 Macca u pasmepsl MoJieky (atomoB). KonmmuectBo BeniectBa. IloctostHHas ABoraapo 1

45 Temneparypa. TemnoBoe paBHosecue. [llkana Llenscus 1

46 Pemenue 3anau
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47 Wneanpuelii ra3. [[a30BbIe 3aKOHBI 1

48 VYpaBuenne MenneneeBa-Kianeiipona. Penienne 3amagq 1

49 AolconroTHas TeMiiepatypa. 3akoH JaneTona 1

50 W3omporeccsl B HaeaabHOM Tase C MOCTOSHHBIM KOJIMYECTBOM BEIIeCTBA 1

51 I'padmueckoe npeacTaBIeHNEe H30IPOIIECCOB: M30TEPMa, H30X0pa, n3o0apa 1

52 OcnoBHoe ypaBHenne MKT 1

53 Pemenue 3amay 1

54 CBs13b af?'COHIOTHOﬁ TEeMIIEpPaTypbl TepMOHI/IHaMI/I‘IeC.I'(Of/'I CHUCTEMBI CO CpeAHEN KNHETUYECKOU 1
SHEPrHel MOCTYNaTeIbHOTO TEIUIOBOTO IBIKCHHUS €€ JacTHUI]

55 0060061IeHNE U cucTeMaTu3alus 3HaHuii mo teme "OcHoBel MKT" 1

56 Konrponbnas pabdora o teme "OcnoBst MKT" 1
TepMmoauHamMHuueckas cucTema. 3alanue BHEIHUX yciaoBuid uig TJL cuctemsl. BHennue u

57 BHyTpeHHHUE mapaMeTphl. [Tlapametpsr T/] cucTemMsl Kak cpeiHAE 3HAYCHUS BEIHIHH, 1
OTHCHIBAIOIINX €€ Ha MUKPOCKOIIMYECKOM YPOBHE

58 HyneBoe Hauano tepmonuHamukn. CaMoOnipon3BoibHas penakcarys T /] CHCTeMBI K TeIIIOBOMY 1
PaBHOBECHIO

59 Moiens uIeanbHOro ra3a B TePMOJUHAMUKE. Y CIIOBUS IPUMEHUMOCTH 3TON MOICIH

60 VYpasHenue MenaeneeBa-Knaneiipona u Belpak€HUE 151 BHYTPEHHEW SHEPTUU 1

61 BripaxkeHue 11 BHyTPEHHEH SHEPTHH 0JHOATOMHOTO MIealbHOTO Ta3a. KBasucraTuueckue u 1
HECTaTUYECKHUE MPOIECCH

62 DremeHTapHas padoTa B TepMoJuHaMKKe. Bpruucienue paboTsl o rpaduky npouecca Ha pV- 1
JuarpaMmme

63 Temsonepenaya kak croco0d U3MeHeHUs BHyTpeHHel sHepruu T/ cuctembl 0e3 coBeplueHus 1
paboThI

64 KoHBexKIWs, TeIIOMPOBOTHOCTD, U3TYICHUE 1

65 KommaectBo Termotel. TemmoémkocTs Tena. Y IeiapHas M MOISIPHAS TEIIOEMKOCTH BEIECTBA. 1
VY aenpHas TEIIoTa CrOpaHus TOIUINBA

66 Pacu€r xonMyecTBa TEeMIOThI IPU TEILIoNepeiaie

67 [TonsTre 06 aqnabarHom mporecce. [1epBoIit 3aK0OH TEPMOTUHAMUKH 1

68 KonndecTBo TEmoTh ¥ paboTa Kak Mepbl H3MEHEHUsI BHYTpeHHe! 3Heprun T /1 cucteMsr

69 BTopoii 3aK0H TepMOANHAMUKH JJIs1 PABHOBECHBIX M HEPABHOBECHBIX MTPOIICCCOR. 1
HeoOpaTHMOCTh IPUPOIHBIX IPOIIECCOB

70 IIpunuune! aeiictBus TernoBbix MamuH. KI1TJ] 1

71 MakcumanbHoe 3Hadenue KIIJ[. Hukn Kapuo 1

72 Pemenue 3amau
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DKOJIOTMYECKHE aCIIEKThI HCIIOIb30BaHMS TCIUIOBBIX nBurateieid. TemmoBoe 3arpsi3HCHUE

73 . 1
OKpY’Karollen cpeabl

74 Pemenue 3amay 1

75 O06001enue u cucteMaTH3anyst 3HaHui o teme "Tepmonunamuka. TeroBble MamuHb" 1

76 KonrposnbHas padora o teme "Tepmonunamuka. TensoBbie MauHb!" 1

77 [Mapoo6pazoBanue n KoHAeHCanWs. VcrapeHue u KANeHrne. Y IeNNbHas TeIUIoTa 1
mapooOpazoBaHUs
HaceinienHble 1 HeHachIeHHbIe napbl. KauecTBeHHas 3aBUCUMOCTD IFIOTHOCTH U JIABIICHUS

78 HACBIIICHHOTO NTapa OT TEMIIEPaTyphl, UX HE3aBUCHMOCTh OT 00bEMa HACHIIIEHHOTO ITapa. 1
3aBUCHMOCTh TEMIIEPATyphl KUIIECHHS OT JABJICHHS B KHIKOCTH

79 BnaxHocTh Bo3myxa. AOCONIIOTHASI M OTHOCHUTEIIbHAS BIAYKHOCTh 1

80 Pemenue 3amay 1

81 Teépmoe Teno. Kpucrammmueckue u amopdHble Tena. AHU30TPOIHS CBOMCTB KPUCTAIIIIOB 1

82 [TnaBnenue u KpucTaIU3anus. Y ielbHas Temiora miasiaeHus. Cyonumanus 1

83 Hedopmanuu tBEpmoro Tena. Pactsokenue u cxatue. Casur. Moxyns FOwrra. [Tpenen ynpyrux 1
nedopmanuit

84 TemnoBoe pacmmpeHue )XUAKOCTEH 1 TBEPABIX TeN. AHTAPMOHM3M TEIUIOBBIX KOJICOaHMIA 4acTuIl 1
BEIleCTBA

85 IIpeoOpa3oBanue sHEPruu B Pa3oBbIX MEepPexo1ax 1

86 YpaBHEeHHE TEIIOBOTO OaaHca 1

87 Pemenue 3amay 1

88 IToBepxHOCTHOE HaTshxeHHe. KanusapHeie sBiaeHus. [laBieHune 1Mo HCKpUBIEHHON 1
MIOBEPXHOCTHIO XHUAKocTH. Popmyia Jlammaca

89 O606H_ICHI§€ U CHUCTeMaTH3alus 3HaHUH 10 TeMe "ArperaTHble COCTOSIHUS BeecTBa. Pa3oBbie 1
epexo/ibl

90 KonTponbHast paboTa no Teme "ArperatHeie cOCTOsIHUA BemecTBa. Ma3oBble mepexoan"” 1

91 DnekTpu3ays Ted U e€ IPOsBICHH. DIeKTpHUIecKuit 3apsi. [{Ba BUIa SJIEKTPUUECKHUX 3apsIJIOB. 1
[TpoBOAHHUKH, TUIEKTPUKH U MOJTYTIPOBOJHUKA

92 DNeMEeHTapHBIN ANEKTPUIECKUH 3apsil. 3aKOH COXPAHECHHUS AIEKTPUIECKOTO 3apsa 1

93 BsaumoneiictBue 3apsaoB. Toueunslie 3apsabl. 3akoH KysoHa 1

94 Pemenue 3amau 1

95 OnexTpuueckoe moje. Ero aelicTBre Ha SIEKTPUUECKUE 3apsiabl 1

9% Hanpsox€aHOCTS 35ekTprdeckoro mous. [Ipo6Hsrii 3apsaa. JInaun HanpsKEHHOCTH 1
anekTpudecKkoro nomd. OTHOPOTHOE ITIEKTPUUECKOE TI0JIe

97 [MToTeHIIMAaTBHOCTD IEKTPOCTATHUECKOTO 110JIsl. Pa3HOCTH MOTEHINANIOB U HANPSKEHHE 1
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[NoTennmanpHas SHEPTUS 3apaaa B ANEKTPOCTATHICSCKOM 1olie. [ToTeHuman

%8 IIEKTPOCTATHYECKOTO MOJIS 1
99 CBs13b HaNIPSHKEHHOCTH OIS M PA3HOCTH TOTSHIIHAIIOB IS ANIEKTPOCTATHIESCKOTO OIS 1
100 | IIpuHIMO CynepHnO3UIMH SJIEKTPUIECKUX TOJIeH 1
101 Pemenne 3amau 1
102 | ITome Toueunoro 3apsna. [lome paBHOMEPHO 3apsHKeHHON cdeph 1
103 [Mone paBHOMEpHO 3apsbKeHHOTO 10 00bEMY mmapa. [loe paBHOMEPHO 3apsHKEHHOMN 1
0ECKOHEYHOM IJIOCKOCTH
104 | [IpOBOMHHKH B BJICKTPOCTATHUCCKOM ITOJIC. Y CIIOBHE PABHOBECHUS 3apsiI0B 1
105 | [AMANeKTPHUKH U HOIXYIPOBOAHHUKH B JIEKTPOCTATHUECKOM TIOJIE 1
106 | Konmencarop. DimeKTpoEMKOCTh KOHACHCATOPA. DIEKTPOEMKOCTh IIOCKOTO KOHICHCATOPA 1
107 | [MapamnensHOE COCAMHEHHE KOHICHCATOPOB 1
108 [MocnemoBarenpHOE COETUHEHNE KOHICHCATOPOB 1
109 | DHeprus 3apsHKEHHOTO KOHAEHCATOpa 1
110 Pemenne 3amau 1
111 | JIBwxeHHE 3apsHKCHHON YaCTHIBI B OTHOPOJHOM JIECKTPHICSCKOM IOJIe 1
112 Pemenue 3amau 1
113 | O6oOmIeHHe U CUCTeMAaTH3AIMs 3HAHHIA 110 TeMe "DiIeKTpruieckoe mose" 1
114 | KonrtpomnpHas paboTa 1mo Teme "JieKTpudeckoe mnoie"” 1
115 | Cuna Toka. IlocTOSHHBIN TOK. Y CIOBHUS CYIIECTBOBAHHS MMOCTOSIHHOTO 3JIEKTPHUECKOrO TOKA 1
116 | Hcrounuku Toka. Hampspkenue u 9J1C 1
117 | 3akon Oma ais y9acTKa Hemd. DISKTPUIeCKOEe COPOTUBIICHUE 1
118 3aBUCHMOCTb CONPOTHUBIICHHS OJJHOPOJHOTO POBOJIHUKA OT €r0 JUIMHBI U TUIOLIA I 1
HOIEPEYHOT0 CEYCHHS
119 | YnesnpHOE COMPOTUBIICHHUE BelecTBa. PerieHue 3amau 1
120 | IlocnemoBaTenbHOE, MAPAILICIBHOE, CMEIIAHHOE COSIMHEHUE POBOIHUKOB 1
121 | Pacuér pa3BeTBIEHHBIX AMeKTprdeckux meneil. [Ipasuna Kupxroda 1
122 | Pemenue 33124 1
123 | Pabota snekrpuueckoro Toka. 3akoH Jxoyns —Jlenna 1
124 Pemenue 3amau 1
125 | MOIIHOCTb AJIEKTPUUECKOT0 TOKa. TerioBasi MOILIHOCTb, BIEIsAeMas Ha Pe3UCTOpe 1
126 Pemenue 3amau 1
127 | D/IC u BHyTpeHHEE CONPOTHUBIICHHE HCTOYHHMKA TOKA 1
128 | 3akon Oma st MOJTHOM (3aMKHYTOM) JIEKTPHUYCSCKON IIeTTH 1

36




129 Pemenue 3amay 1
130 MoOIITHOCTE UICTOYHKMKA TOKA 1
131 | Kopotkoe 3aMbIKaHue 1
132 KonneHcarop B memu nmocTossHHOTO TOKa 1
133 Pemenue 3amay 1
134 | Pemenue 3anau no teme "[locTOSHHBIN 37€KTpUYECKUi TOK" 1
135 Pemenne 3amad no Teme "I1oCTOSHHBIN AIIeKTPHISCKUN TOK" 1
136 Pemenne 3amad no Teme "I10CTOSHHBIH AIIEKTPHISCKUNA TOK" 1
00LIeHUE U CUCTEMAaTU3alus 3HaHui 10 TeMe "[10CTOSHHBIN JIEKTPUYECKUI TOK
137 | 0600 "1 " 1
138 | KonrpomnpHas padota mo teme "[10CTOSHHBIH 3IeKTprIecKuii TOK" 1
139 DreKkTprdecKast MPOBOAUMOCTD PA3IMYHBIX BEIIECTB. DIEKTPHUECKUI TOK B METaLIaX. 1
CBepXmpoBOJMOCTh
140 DJEeKTpUYECKUi TOK B paCTBOPAxX U pacIulaBax MEKTPOIUTOB. 3akoHbl Dapanes At 1
IEKTPOIN3a
141 | DnexTpuueckuii ToK B razax. Ilmazma 1
142 | DnexTpuUecKuii TOK B Bakyyme. BakyyMmHBIe TprOOpHI 1
143 | DnekTpu4ecKuil TOK B MOJIYITPOBOJHUKAX 1
144 | TlonynpoBOJHMKOBBIE IPHOOPEI 1
Ousnveckuii npakTHKyM 1o Teme "M3MepeHne CHITbl TOKa M HAaIlPSHKEHUS B SN ITOCTOSTHHOTO
TOKA TIPH ITOMOIIH aHAIOTOBBIX 1 IU(POBBIX H3MEPUTEIBHBIX TPUOOPOB" MK "3HAKOMCTBO €
145 Oopos" it "3 1
ndposoii taboparopueit o ¢usnke. [Ipumepsl n3mepeHns: PU3NIECKUX BETUIHH IIPH TOMOIIN
KOMIBIOTEPHBIX AATYHKOB"
146 ®uznyeckuil NpakTUKYM 1o TeMe "M3yueHre HepaBHOMEPHOTO IBUKEHHSI C LIEIbIO 1
ONpeesIeHUs MTHOBEHHOM ckopocTh"
Dusnueckuii MpakTUKyM 1o Teme "M3mepeHne yCKOpeHus IpH NpsIMOIMHEITHOM
147 | paBHOYCKOpEHHOM JIBHKCHHH 110 HAKIIOHHOU TuTocKocTH" miH "MccnenoBanre 3aBUCHMOCTH 1
IIyTH OT BPEMEHH IIPY PaBHOYCKOPEHHOM JBIKEHUH"
148 Dusnueckuii MpakTHKyM 1o Teme "M3mepeHne yCcKopeHus: CBOOOIHOTO MaAeHus" WiIn 1
"H3yueHne ABIDKEHMS Tesla, OPOIIEHHOT0 TOPH30HTAIBHO"
Ousnueckuii MpakTUKyM 1o TeMe "V3yueHne ABIKEHHS Tella IO OKPYKHOCTH C TIOCTOSTHHOM 10
149 | monyso ckopocThio” iy "HccieioBaHue 3aBUCHMOCTH TIepHOo/ia 00paleH s KOHHYECKOTro 1
MAasiTHHKA OT €To MmapaMeTpoB"
®usnueckuil NpakTUKyM 1o Teme "H3mepeHne paBHOAECHCTBYIOIIEH CUITbI IPH ABHKEHHH
150 | Opycka 1o HakJIOHHOM mIockocTr" Wi "TIpoBepka TUIoTe3bl O HE3aBUCHMOCTH BPEMEHU 1

JIBIKEHUS OpycKa 110 HaKJIOHHOW TNIOCKOCTH Ha 3aJJaHHOE PacCTOSIHHE OT €0 Macchl"
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151

152

153

Ousnueckuii MpakTHKyM 110 TeMe "VccrenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BOSHUKAFOIITIX
B IIPY>KHMHE U pe3MHOBOM 00pasle, oT ux aedopmanun” nim "V3ydyeHne ABHKEHHUS CUCTEMBI Tel,
CBSI3aHHBIX HUTHIO, IEPEKUHYTOH uepe3 JErkui 6ok"

Ousnueckuii MpakTUKyM 10 TeMme "H3mepenne kodpduiinerTa TpeHUs Mo BETHIHHE YTIIOBOTO
koadrmumenta 3aBucumoctu FTp(N)" wmn "HccnenoBanne nBrmKeHNS OpycKa 10 HAKIIOHHOM
IUTOCKOCTH € IEpEMEHHBIM K03 dunreHToM TpeHus" nin "M3ydenne qBIKEHUS rpy3a Ha BaIy ¢
TpeHuem"

Ousnueckuii MpakTHKyM 110 TeMe "VccrenoBanne yCIoBHil paBHOBECHS TBEPIOTO Tela,
nMeroIero ock BpameHus" win "KoHcTpynpoBaHue KpOHIITEIHOB U pacyér cui ynpyrocta'
nin "H3ydeHne ycTOHYMBOCTH TBEPAOTO TEJa, UMEIOLIETO IUIOIAAb OophI"

154

duznyeckuil NpakTUKYM 1o TeMe "M3mMepeHue uMimynbca Tejaa no TOpMO3HOMY IyTH" WM
"V3mepeHne CUIIBI TATH, CKOPOCTH MOJIEIH 3JICKTPOMOOHIIS ¥ MOIITHOCTH CHUJIBI TSTH' HIIH
"CpaBHEHHE U3MEHEHUS UMITYJIbCa T€Ia ¢ UMITYJIbCOM cuiibl" i "VcenenoBanue cCoXpaHeHus
HMITyJIbCA IPU YIPYTroM B3auMozeicTBun" uinu "M3mepenne KMHETUIECKON SHEPTUH Tena 1o
TOPMO3HOMY ITyTH"

155

dusndeckuii mpakTHKyM 1o TeMe "M3ydeHne n30TepMUIecKoro nporecca (peKOMEH0BaHO
HCTIONB30BaHue MU poBoi taboparopun)” win "M3ydeHne H30X0pHOTO mporecca’ Wi
"Uzyuenne nzobaproro mporecca” mwin "[IpoBepka ypaBHEHHS COCTOSHUA"

156

dusnueckuil pakTUKyM 110 TeMe "V3Mepenue yaenbHoH Termoémkoctr” nin "MecnenoBanue
mporiecca ocTeIBaHMs BemiecTBa" nnn "MccnenoBanue aanadatHoro nponecca" win "M3ydenue
B3aUMOCBSI3H YPHEPI'HH MEXMOJIEKYJISIPHOTO B3aMOJICHCTBHS Y TEMIIEPaTyphl KUTICHHS
JKUIKocTe"

157

Dusnueckuil MpakTUKyM 1o TeMe "V3yueHne 3aKOHOMEPHOCTEH nCapeHus KHUIKOCTeH" nin
"N3mepeHne yaenbpHO TeTIoThI miaBieHus Jpaa" win "M3yueHue CBOWCTB HACHIIEHHBIX
nmapoB" win "M3MepeHne abCOMFOTHON BIaKHOCTH BO3yXa U OI[CHKAa MACCHI ITapOB B
nomeniennn". Msmepenne koadduimenTa moBepXHOCTHOTO HATSHKESHHS

158

dusnyeckuii npakTHKyM 1o treme "HabironeHne npeBpaiieHust SJHEPriy 3apsHKeHHOTO
KOHJICHCATOPa B SHEPTHUIO U3MyUeHUs cBeToauoaa" win "V3yueHne mpoTeKaHus TOKa B IIETIH,
cozieprkanieit konaeHcarop" uin "Pacnpenenenuie pa3sHOCTH NOTCHIMAIOB (HAIPSDKEHUS) TIPH
MOCIE0BATENBHOM COSJUHEHUH KOHIEHCATOPOB"

159

160

161

Dusnueckuii MpakTHKyM 1o Teme "VccrnenoBanne CMEIIaHHOTO COeTMHEHUS PE3UCTOPOB" TN
"N3MepeHne yAeIpbHOTO COMPOTUBIICHHUS MPOBOAHMKOB" min "ViccnenoBanne 3aBUCHIMOCTH CHITBI
TOKa OT HANPSDKCHUS IS JIAMIIBI HaKaJTUBaHHUA"

®dusnyeckuii mpakTukyM 1o teme "Habmronenue anektponusa” wim "M3mepenue 3apsiia
OJHOBaJIEHTHOTO MoHa" uiu "MccnenoBanue 3aBUCUMOCTH COTMPOTUBIIEHUS] TEPMOPE3UCTOPA OT
Temnepatypbl" win "CHATHE BOJIBT-aMIIEPHON XapaKTepUCTHKH Anoaa"

PeseprHbIil ypok. O000IIEHHE U cHCTeMaTH3aIMs 3HaHU# o TeMe "KuHemaTika"

162

PeseprHblil ypok. O000IIEHNE U CHCTeMAaTH3aIMs 3HaHUH Mo TeMe "JluHamuka"
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163

PeseprHsliil ypok. O000mEeHHe U cHUCTeMaTH3aIMs 3HaHui Mo TeMme "CraTtrka TBepAoro Tena'
PeseprHsbIil ypok. O000mEHE U CHCTEMATH3AIS 3HAHUH 110 TeMe "3aKOHBI COXpaHEHHS B

164 "
MEXaHHKE

165 PesepBHblit ypok. O000LIeHHE U cUcTeMaTH3aus 3HaHUH 110 TeMe ""OCHOBBI
MOJIEKYJISIPHO-KMHETHYECKON Teopuu"

166 PesepBHblit ypok. O000IIeHNe U cucTeMaTH3anus 3HaHui 1o reme "TepmoanHamuka. TenoBble
MaIuHs!"

167 PeseprHsbIil ypok. O000mEeHNE U CHCTEMAaTH3AIM 3HAHUH 10 TeMe "ArperaTHbsle COCTOSHUS
BemiecTBa. Pa3oBble mepexoas”

168 | PeseprHsIi ypok. O000mICHHE U CHCTEMAaTH3AIMS 3HAHUH 10 TeMe "JieKTpudeckoe mose"

169 PeseprHblil ypok. O000IIEeHHE U CUCTeMAaTH3aIHs 3HaHUH 0 TeMe "[locTosSHHBIH
AIEKTPUYECKUHN TOK"

170 | Pe3eprHblil ypok. O000IICHHE U CUCTEMaTH3aIMs 3HaHU# M0 TeMe "TOKH B pa3in4HbIX cpeaax”

OBIHIEE KOJIMYECTBO YACOB 11O TIPOI'PAMME
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MNOYPOYHOE IINTAHUPOBAHHE 11 KJIACC

KoanuecTBo yacon

1171-)1 Tema ypoka Beero KonTposbuble IpakTHYECKHEe
padoThI padoThI
1 BsanMoneicTBHe NOCTOSHHBIX MATHUTOB U MIPOBOJHUKOB ¢ TOKOM. MarauTtHoe none. I'unoresa 1
Amnepa
2 BexTop marHuTHONW MHAYKUMHU. [TpUHLIKI CynepnO3ULMY MarHUTHBIX MoJieH. JINHUY MarHUTHOM 1
WHIyKIUH
3 MarHuTHOe 1oJIe MPOBOAHMKA ¢ TOKOM. OmbIT Dpcrena 1
4 Cuna Amnepa, e€¢ HarrpaBJIeHHE 1 MOIYJb 1
5 Pemenue 3amay 1
6 [IpumeHeHue 3akoHa AMIiepa. DIeKTPOU3MEpUTENIbHBIE TIPHOOPEI 1
7 Cuna Jlopenna, e€ HanpaBieHHE ¥ MOAYJIb. [{BIKEHHUE 3apsKEHHOI YaCTHIBI B OAHOPOJAHOM 1
MarHuTHOM I10JIe
8 Pemenue 3amay 1
9 Pab6ora cunet JlopeHia 1
10 Pewrenue 3anau 1
11 MarauTHOE nose B BemecTBe. PeppoMarHeTHKy, rapa- U IMaMarHeTHKH 1
12 OcHoBHbIe cBoiicTBa heppomarueTrkoB. [Ipumenenne GpeppomarHeTHkoB 1
13 Pemenue 3amad no Teme "MarauTtHoe nose" 1
14 Pemenue 3amay mo reme "MaraurtHoe none" 1
15 SIBneHME 3IEKTPOMarHuTHOM HHAYKIMY. II0TOK BEKTOpa MArHUTHOM UHAYKLIUU 1
16 O/1C nHAyKIMU 1
17 3aKoH 3JMeKTPOMarHUTHON HHAYKIUU Dapanest 1
18 Buxpesoe anekrpuueckoe noiie. Toku Pyko 1
19 DJIC UHAYKIMY B JBHKYIUXCS IPOBOTHUKAX 1
20 Pemenue 3amau 1
21  TIpasuno Jlenna 1
22 WunyktuBHOCTH. KaTymka HHAYKTUBHOCTH B IIETIH OCTOSTHHOTO TOKA 1
23 SBnenue camonnaykuuu. JC caMOuHAYKIMH 1
24 DHeprusi MarHWUTHOTO TOJIS KATYIIKH ¢ TOKOM. DJIEKTPOMAarHUTHOE TOJIe 1
25 Pewrenue 3anau 1
26 O06001IeHne ¥ cUCTEMATH3aLMsI 3HAaHUH 110 TeMe "JieKTpoiMHaMuKa" 1
27 KontpomnsHas pabdora mo teme "OnaexTpoauHaMuka’ 1 1
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28 KonebatenbHas cucrema. CBobonHble Kosiebanus. ["apMonnyeckue KojebaHus 1
29 KnnemaTtnueckoe 1 MTMHAMAYECKOE ONMMCAHUE KOJIEOATENbHBIX IBIKEHNN 1
30 DHepreTuyeckoe onrcaHue. BpIBO JMHAMUYECKOT0 ONMCaHNs TapMOHHYECKUX KoJieOaHni U3 X 1
9HEPreTUYECKOTO M KHHEMATHIECKOTO OTIMCAHUS
31 Awmmntyna u ¢asa xosedaHui 1
30 [epron n gwacrora xonebanuii. [lepnox Manprx CBOOOTHBIX KOIEOAHNH MaTEMaTHIECKOTO 1
MasTHHKA. [lepros cBOOOJHBIX KONeOaHUH NPYKUHHOTO MasiTHUKA
33 3aryxatomue xojebanms. BomHyxnerHsie koebanus. Pesonanc 1
34 ABTOKONIEOAHMS 1
35 Pemenue 3amay 1
36 VYpoxk-koH(pepeHus "MexaHndeckue KoJieOaHus B My3bIKAJIbHBIX HHCTPYMEHTaX" 1
37 O0o01eHre ¥ cucTeMaTH3alust 3HaHui 1o TeMe "MexaHudeckue koyebanus" 1
38 DnexTpoMarHuTHBIE KoJieOaHus. KomebaTenbHbIH KOHTYP 1
39 ®opmyrna Tomcona. CBS3b aMIUIMTYABI 3apsa KOHICHCATOPA C aMIUIUTYAOH CHIIBI TOKA B 1
KoJIeOaTEebHOM KOHTYpE
40 3aKOH COXpPaHEHUS SHEPTHH B UICATBHOM KOJIeOaTEeIbHOM KOHTYpE 1
41 3aryxaroliye IeKTPOMarHUTHbIE KosieOaHus. BrIHyKICHHbIE AIEKTPOMarHUTHbIE KOJIeOaHHs 1
42 ITepemeHnHbIH TOK. Pe3ncTop u KOHAEHCATOP B IIETIH IEPEMEHHOTO TOKa 1
43 Karymika HHIYKTHBHOCTH B LIEIIH IEPEMEHHOT0 TOKa 1
44 3akoH OMa Jyis1 SIEKTPUIECKOH LIEMH epeMEHHOTO TOKa 1
45 MOIIHOCTh HEPEMEHHOTO TOKA. AMIIIUTYHOE U JEHCTBYIOIIEEe 3HAUCHUE CUIIBI TOKA U 1
HaNpsDKeHUS
46 Pe3oHaHC B 3JICKTPUYECKOM IEIH 1
47 Pewenue 3anau 1
48 Wneanbuelif Tpanchopmatop. IIpon3BoacTBO, epeaaya 1 NoTpedIeHue IeKTPHIECKOR SHEPTHH 1
49 DKOJIOTMYECKUE PUCKH MU NPOU3BO/ICTBE BIEKTPOIHEPTHH. KynbTypa ncrnosib3oBanust 1
JIEKTPOIHEPTHH B TIOBCEHEBHOM KH3HU
50 Pewrenue 3anau 1
51 Pemenue 3anau 1
52 O06001eHne ¥ cucTeMaTH3alMsI 3HaHUH 10 TeMe "DieKTpoMarHuTHble Kosiebanus" 1
53 MexaHuuecKre BOJIHbI. XapaKTePHUCTHKH MEXaHUUECKHX BOJIH 1
54 CBolicTBa MEXaHUUECKUX BOJIH 1
55 3Byk. XapaKkTepUCTHKH 3ByKa 1
56 Wudpassyk u ynbrpa3syk. LLlymoBoe 3arpsisHeHHE OKpYKaIOLIEH Cpeibl 1
57 Pemenue 3anau 1
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58 DJIeKTpOMAarHUTHBIC BOJIHBL. M31ydeHne 3J1eKTpOMarHuTHBIX BOJIH 1
59 DHeprus IeKTPOMarHUTHEIX BOJTH. CBOMCTBA 3IIEKTPOMAarHUTHBIX BOJH 1
60 [ITkaJia 31eKTPOMarHUTHBIX BOJH. [IpMEHEeHUE JIEKTPOMArHUTHBIX BOJH B TEXHHUKE U OBITY 1
61 [MpuHIMTIB PAJWOCBSA3H U TENCBH/CHNL. Pannonokanus. DneKTpoMarHuTHOE 3arpsisHEHUE 1
OKpYXKaIOLIeH cpeibl
62 KontponsHas padora mo treme "Komnebanus i BOIHBI" 1
63 Caer. 3aK0H NPSMOIUHEHHOTO PACIIPOCTPAHEHHUS CBETa 1
64 | Pemenue 3a7a4 Ha MpUMEHEHHE 3aKOHA NPSMOJIMHEWHOTO paclpoOCTPaHEHUsI CBETa 1
65 Otpaxenue cBera. [Imockoe 3epkano. Cheprudaeckoe 3epKaio 1
66 [Tpenomnenue cBeta. AOGCOMIOTHBII M OTHOCHUTEIBHBIH ITOKa3aTelb npeoMieHus. [lonHoe 1
BHYTpEHHee oTpakeHue. [IpeaesbHbIH yrosl NOJIHOrO0 BHYTPEHHETO OTPaXKESHHS
67 Pewrenuve 3a1ay Ha IpUMEHEHUE 3aKOHOB OTPaYKEHHS U ITPEJIOMJICHUS CBETa 1
68 Xonx nyueii B mpu3me. ducnepcus ceera. CioxHbIH cocTaB 6eroro cera. L{er 1
69 | Jlunsel. PoKyCHOE PACCTOSHUE U ONTHYECKAs CHJIA JIMH3bI 1
70 [TocTpoeHne U300paKEeHUI B JIMH3aX U UX CUCTEMAaX. Y BEJIMYCHUE JIMH3bI 1
71 Pemenue 3a1a4 Ha TOCTPOCHUE U300PAKEHHUIA, TIOTYIAEMBIX C TOMOIIBIO JINH3 1
72 I'na3 Kak onTHYecKas cucreMa 1
73 Pewmenue 3anay. IIpeaensl NpUMEHMMOCTY T€OMETPUYECKON OIITUKHU 1
74 CKOpPOCTh CBETa M METOJBI €€ H3MEPEHHS 1
75 Hucrniepcus ceera 1
76 Hutepdepenius ceta 1
77 KorepeHTHbIe HCTOYHHKH. Y CIOBHS HAOIIOICHNS MAKCHMYMOB M MUHIMYMOB 1
78 Pemenue 3amay 1
79 [Tpumenenne naTepdepeHIn 1
80 Judpakius ceera 1
81 JudpakunonHas peméTka. Y ciioBre HaOIOIECHNUS TIIAaBHBIX MAKCHMYMOB 1
82 Pemenue 3anau 1
83 ITomepeyHOCTh CBETOBBIX BOJIH. [Tossipu3aliust cBeta 1
84 Pemenue 3amau 1
85 CBeTOBBIE SIBICHUS B IPUPOJIE 1
86 O0001IeHNe ¥ cucTeEMaTH3anus 3HaHui o teme "Onruka" 1
87 KonrposnbHas padora no teme «Onrtrka» 1
88 I'paHuIIbl IPUMEHUMOCTH KIIACCHYECKONH MEXaHUKH. 3aKOHBI 3JICKTPOJANHAMUKH U MPHHIIHIT 1
OTHOCHTEJIbHOCTH
89 [MocTynaTel cenuaibHON TEOPUH OTHOCUTENLHOCTH 1
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[IpocTpancTBeHHO-BpeMeHHO! nHTepBal. [IpeodpasoBanus JlopeHna. Y cioBre IPUIUHHOCTH.

%0 OTHOCUTEIBHOCTh OJTHOBPEMEHHOCTH. 3aMeAJICHUE BPEMEHH U COKpAICHUE JJTHHBI 1
91 DHEeprus U NMITYJIEC PEIATUBUCTCKOM YacTUITBI 1
92 CBsI3b MacCCHI C SHEPTHEH 1 UMITYIIHCOM PEISITUBIUCTCKOM YacTUIBI. DHEPTHs MOKOS 1
93 PaBHOBECHOE TEIUIOBOE M3ITyUSHHE 1
94 3akoH cMmemieHus Buna 1
95 I'mnotesa M. IInanka o kBaHTax. POTOHBI 1
96 OHeprusi ¥ UMITyJIbC POTOHA 1
97 Dorordext. OmpiTer A. I'. Cronerosa. 3akoHsI hoTtodddexra 1
98 VYpaBrenue DiHmTeitHa s porodrddekra. "KpacHas rparuma” gpotorddexra 1
99 Jasnenwne cBeta. Onbitel I1. H. JIebenena 1
100 | BoisHOBEIE CBOMCTBA YaCTHI] 1
101 Bomnaer ne Bpoins. {miaa BomHEI e Bpoiins i pa3mMeps! 001acTi JOKaIH3aldy IBIKYIIECHCS 1

JACTHIIBI
102 | KopmycKkylsipHO-BOJHOBO# Tyaii3m 1
103 | Jdudpakius 3JeKTPOHOB Ha KPUCTAIIAX 1
104 | Cneunduka mmepernii B Mukpomupe. CooTHOIIeHUs HeonpeaenénHocteii [ elizendepra 1
105 | Pemenue rpaduueckux 3amau 1
106 | Pemenwne pacu€THBIX 3a1a4d 1
107 | KontpompHas paborta o Temam: "OcHoBel CTO", "KopIrycKkyIspHO-BOIHOBOH qyanmn3m" 1
108 | OmbIThI 10 UCCIICAOBAHMIO CTPpOCHUS aToma. [lmaneTapHast Momenb atoma Pesepdopaa 1
109 | ITocrymnatst bopa 1
110 | Bunsr cnektpoB. CIieKTp ypOBHEH SHEprHH aToMa BOIOPOa 1
111 | CroHTaHHOE M BBHIHYXJIEHHOE M3ITyYCHHE CBETa 1
112 | Jlazep 1
113 Hyxmonnas monens simpa [efizenOepra-lBaneHko. 3apsa U MaccoBoe 4HCIo sapa. M30ToIbL 1

PannoakTHBHOCTH
114 3aKoH paAMoakTUBHOTO pacnazna. CBOMCTBAa HOHH3UPYIOMIETO U3TydeHHus. BiusHue 1

palMoaKTHBHOCTH Ha )KUBBIE OpraHu3Mbl. Jlo3umeTpust

DHeprust CBs3U HYKIIOHOB B siipe. SnepHbie cuibl. JledexT maccsl siipa. SnepHble peakium.
115 | Anepusie peaktopsl. I1pobiaeMsl ypaBiseMoro TepMOSIEPHOTO CHHTE3a. DKOJOTHYECKUE aCTIEKTHI 1

Pa3BHUTHSI ACPHOM SHEPTETHKH

Merto/pl perucTpalyy 1 UCCiIe0BaHus dJIeMeHTapHbIX YacTul. DyHIaMeHTalbHbIe
116 | B3aumoneiicTBus. bapronsl, Me30HbI U JenToHbl. [IpencraBnenne o CranaaptHoit mogenu. KBapk- 1

TJIFOOHHAsA MOJICJIb aIpOHOB
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®dusuka 3a npeaenamu CtanaaptHoi monenu. TémHas Marepust U TEMHas YHeprusi. EnuHCTBO

117 N 1
(u3nvecKoil KapTHHBI MUPA

118 | Dramsr pa3BUTHSA aCTPOHOMUH. 3HAYCHHUE ACTPOHOMUHU 1

119 [TpuMeHNMOCTE 3aKOHOB (DYM3UKHU IS OOBACHEHUS IPUPOIBI KOCMHYECKUX 0OBEKTOB. METOIBI 1
ACTPOHOMHYECKHX HCCICIOBAHUI

120 | CoBpeMeHHBIC ONTHYCCKUE TEIECKOIIBI, PaIHOTEIICCKOIIbI, BHEATMOC(EpHAst ACTPOHOMHS 1

121 | Bun 3Bé3gHoro HeOa. Co3Be3aust, IpKHe 3BE3/IBL, TUIAHETHI, MX BUANMOE IBIDKCHIE 1

122 | Conneunas cucrema. Connite. CosHeuHast akTHBHOCTD. VMcTounuk sHeprun CosHIa U 3BE3]1 1

123 | 3B&3xpl, UX OCHOBHBIE XapaKTepUCTHKH. JlnarpaMmMa "CrieKTpabHbIH KJIacC — CBETHMOCTBD" 1

124 | 3Be3nnl IVIaBHOM MOCIEN0BATEIHFHOCTH 1

195 Buytpennee crpoenue 38&31. COBpeMEHHBIE TIPEICTABICHHUS O IPOUCXOKICHUN H YBOJIFOIHH 1
ColHLa U 3B€31. DTalbl )KU3HU 3BE3T

126 | Mueunsrii [Tyrs — Hama ["anaktuka. Tunel ranaktuk. YEpHbIe IBIPHI B 5Ipax rajJakTHK 1

197 Bcenennas. Pacimpenue Beenennoit. 3akon Xa66ma. Teopus bonbinoro B3peiBa. PenukroBoe 1
U3ITyuYeHUe

128 | MacmrtabHas cTpykTypa Beenennoil. MeraragakTuka

129 | Hepemiéuubie mpoOaeMbl aCTPOHOMUH 1
dusnyeckuit NpakTUKyM 1o TeMe "VccnenoBanne MarHuTHOTO TMOJIS MOCTOSIHHBIX MarHUTOB" MJIH

130 | "HccnenoBanue cBoiCTB heppomarHeTukoB" win "VccnenoBanue ASHCTBHSI MOCTOSTHHOTO MAarHUTa 1
Ha paMKy ¢ TOKOM"
®uznyeckuil NpakTUKyM 1o teMe "M3mepenue cuiiel AMnepa” uin "MzydyeHne 3aBUCUMOCTH CUJIbI

131 | Amnepa ot cuibl Toka" win "OnpejeneHne MarHUTHONH MHAYKIMK Ha OCHOBE U3MEPEHUS! CUIIBI 1
Awmrepa"

132 duznyeckuil NpakTUKYM 1o TeMe "VccnenoBanue siBIEHUS 3JIEKTPOMariuTHOM MHAYKIMK" WK 1
"OnpeaeneHre HHAYKIUY BUXPEBOTO MarHUTHOTO MOJIs"

133 dusnueckuii mpakTHKyM 1o Teme "VMccnenoBanune siBiieHNS caMonHAYKIuu'" win "COopka Moaemn 1
ANIEKTPOMAarHUTHOTO TeHeparopa’

134 dusuueckuil MpakTUKyM 1o Teme "V3mepeHue mnepro/ia CBOOOAHBIX KOJICOAHHI HUTSHOTO U 1
MIPY>KUHHOTO MassTHUKOB"

135 | ®usnueckuii mpakTHKyM 110 TeMe "[IpeoOpa3oBaHue SHEPIUU B IPYKUHHOM MasTHUKE" 1
®uznyeckuil NpakTUKYM 1o TeMe "MccnenoBanue nepeMeHHOro TOKa 4epe3 Nocae10BaTeNbHO

136 | coenuHEHHBIC KOHIICHCATOP, KATYIIKY U pe3ucTop" win "MccnenoBanue paboThl HCTOYHUKOB CBETA 1
B LIENU MIEPEMEHHOro ToKa"

137 | ®usnveckuii mpakTHKyM 10 Teme "M3ydeHue mapaMeTpoB 3ByKOBO BOJHBI" 1

138 dusnyecknii mpakTUKyM 1o TeMe "V3mMepeHune mokas3aTens mpeloMIIeHUs CTeKIa" Win 1

"ITony4enne n300pakeHus B CUCTEME M3 TUIOCKOTO 3epKaJia U JIMH3BI"
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Ddusnueckuit IMPaKTUKYM IO TEME "MCCJ’IC}IOBaHHe 3aBUCHUMOCTHU (bOKYCHOFO pacCTosiHUusA OT

139 | BemecTBa (Ha npuMepe KUIKUX JIMH3)" nin "3mepenue (OKyCHOTO pacCTOSHHS PACCEUBAIOLINX 1
JnH3"
140 Ousnueckuii mpakTukyM 1o Teme "Habmronenne audpaxmum, nHTEpQEpeHINT U TOSIPU3AIIH 1
ceta"
Ousndeckuii mpakTHKyM 1o Teme "OmnpeneneHne UMITyIbCa ¥ SHEPTHN PENITHBUCTCKUX YaCTHUI]
141 1
(o poTorpadusaM TPEeKOB 3apsDKCHHBIX YaCTHIl B MATHUTHOM I10JIe)"
142 Ousnyeckuii npakTHKyM 1o TeMe "M3mepenue nocrosHHoi [naHka Ha OCHOBE HCCIIEOBaHUS 1
¢dorodrddexrra" nmm "MccenoBanme 3aBUCUMOCTH CHIIBI TOKA 9epe3 CBETOAHMO OT HANIPSKEHHS "
143 Ousnyeckuii npakTHKyM 1o Teme "McciieoBanue crekTpa pa3pekeHHOT0 aTOMapHOT0 BOAOpOIa U 1
n3MepeHue noctosiHHoi Punbepra"
Ousndeckuii npakTHKyM 1o Teme "MccenoBanie paanoakTUBHOTO (JOHA € HCHONb30BaHUEM
144 1
nmo3umetpa” win "M3ydeHue morsomieHus 6eTa-4acTul] aTFOMHHAEM"
Ousnueckuii mpakTHKyM 1o Teme "HabroneHust 38€31HOTO HeOa HEBOOPYKEHHBIM TTIa30M C
145  MCTIONL30BAHHEM KOMITHIOTEPHBIX MPWIOKEHUH JJIs OTIPEEeNICHNS TTOJI0KEHHSI HEOECHBIX 0OBEKTOB 1
Ha KOHKPETHYIO 1aTy: OCHOBHBIE co3Be3ansi CeBEpPHOTO MONTyIIapHs U SIPKHE 3BE3BI" WIn
"Habmronenus B Teneckon JIyHBI, IIaHET, TYMAHHOCTEH U 3BE3THBIX CKOTUICHHN"
O06001mmenne u cucTeMaTH3anus 3HaHui. Ponb (GU3UKH 1 aCTPOHOMUH B SKOHOMUYECKOH,
146 1
TEXHOJIOTHYECKOH, COITMATBbHON M 3THYECKOH cepax AesITeIbHOCTH YEI0BEKa
O0o001eHre 1 cucTeMaTH3alust 3HaHui. Posb U MecTo (PU3UKKM U ACTPOHOMHUH B COBPEMEHHOI
147 1
Hay4HOU KapTUHE MHpa
O000ueHne u cucteMaTu3anys 3Hauui. Ponb usuueckoit reopuu B GopmMupoBaHuu
148 | npencraBieHuii 0 GU3MIECKON KapTHHE MUPA, MeCTO (PM3MUYECKOM KapTHHBI MUPa B O0LIEM sy 1
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJICTABICHUI 0 IPUPO/JIE
149 | OGobuieHune u cucremaru3alys 3Hanuii no reme "Kunemaruka" 1
150 | O6oO6meHne U cucTeMaTh3anys 3HaHuii o reMe "Kunemaruka" 1
151 | O6oO6ieHke U cUCTeMAaTH3aIHs 3HaHui Mo Teme "Jl[nHamuka" 1
152 | OGobuieHune u cucremarn3aius 3Hanuii no reme "CraTuka TBeporo rena' 1
153 | O6o6meHne 1 cucTeMaTH3aIus 3HaHUH 1Mo TeMe "3aKOHBI COXpaHEeHU B MEXaHHKe" 1
154 | OGo6menne u cucTeMaTu3aiys 3HaHui 1o Teme "OCHOBBI MOJIEKYISIPHO-KHHETHYECKON Teopun” 1
155 | O6o6menue u cucteMaTn3anys 3HaHuil mo teme "TepmoanHamuKka. TeroBsle MarIMHbL" 1
156 O06o001enne 1 cucTeMaTH3alusl 3HaHKH 110 TeMe "ArperaTHble cocTosiHUS BeriecTBa. dazoBble 1
nepexoan!"”
157 | OGoOIeHne U cUCTeMAaTHU3aIHs 3HAHUH 110 TeMe " DJIeKTpruiecKoe mose" 1
158 | O6obuieHne u cucremarn3aiys 3HaHuii no reme "IlocTOSIHHBIH deKTpUYECKUi TOK" 1
159 | O6oOmeHue n cucTeMaTu3anus 3HaHui o Teme "TokK B pa3anyHbIX cpeaax” 1
160 | O6obuieHne u cucTemMaru3alys 3HaHuid no reme ""MarHautHoe mnoje" 1
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PeseprHblil ypok. O000IIECHHE U CUCTEMATH3AIMS 3HAHUI IO TeMe "JNeKTpOMarHUTHas

161 " 1
UHIYKIUS

162 | PesepBHBIit ypok. O000ImIeHNE U CHCTEMaTH3aIUs 3HAHUH 110 TeMe "MexaHnndeckue Konebanus" 1

163 PeseprHsbIil ypok. O000mEeHIE U CHCTEMAaTH3AIMS 3HAHUH 10 TeMe " DIeKTpOMarHUTHEIC 1
Koebanus"

164 PesepBHbIil ypOK. 0606HIGI:I/IC Y cUCTeMaTu3alys 3HaHUi 1o TeMe "MexaHn4ecKue u 1
9JIEKTPOMArHUTHBIC BOJTHBI

165 | PesepsHblii ypok. O000IIEHUE U cCHCTeMaTU3alus 3HaHui o TeMe "OnTuka" 1

166 | PesepsHbIit ypok. O0o0menue u cucremMarn3anus 3HaHui mo Teme "OcHoBbl CTO" 1

167 Pe3epBH1'>'H71 ypok. O6001IeHIE U cUCTeMaTH3alMs 3HaHu# o TeMe "KopIycKyIsspHO-BOTHOBOM 1
JIyaau3m

168 | PesepsHbIii ypok. O000IICHHE U CHCTEMaTU3aIUs 3HaHUH o TeMe "du3uka atoma" 1

169 PesepBHblil ypok. 0606"IHGHI/IG U cUCTeMaTH3alus 3HaHui no teme "duU3uKa aTOMHOTO siipa U 1
9IIEMEHTAPHBIX YaCTHII

170 | PesepBHBIit ypok. O000IIEeHHE U CHCTEMAaTH3alus 3HAHAHN 110 TeMe "DIeMeHTH acTpohu3ukn" 1

OBIIEE KOJIMYECTBO YACOB 11O TIPOI'PAMME 170 16
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