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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJOXKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOU oOpa3zoBaTeinbHON mporpammsbl, npeactaBieHHbix B ®I'OC COO, a
Takke ¢ yu€ToMm QenepanbHON paboueit mporpammsl BocnuTanusa U Konnenuuu
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ denepanuy,  peaqu3ylOIMMX  OCHOBHBIE  00pa3oBaTelIbHbBIC
IPOTrPaMMBL.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHUE,
YCTaHABJIMBAET PEKOMEHIYEMYIO MOCIE0BATENbHOCTh H3YUYECHHSI TEM U PA3LEIIOB
y4e0HOro mpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBS3EH,
JOTMKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH  0Oydaroluxcs.
[Iporpamma mno ¢Qusuke Aa€T NpeacTaBICHUE O LENAX, COJEpKaHUH, OOuen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
ydeOHoro npeamera « Pu3nka» Ha yriiyOJIEHHOM ypOBHE.

N3ydyenne kypca (QU3MKM YriIyOJIEHHOTO YpPOBHS MO3BOJSET pean30BaTh
3a/layu MPOPECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUU IS
NPOSIBIICHHUS] CBOUX MHTEIUIEKTYaJIbHBIX M TBOPUYECKMX CIOCOOHOCTEN KaKIbIM
OoOy4JaromMmMcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHS O00pa3oBaHUs B
OpraHu3alMsIX MpOPECCHOHANIBHOIO O00pa30BaHMUA MO PA3JIUYHBIM  (PU3HKO-
TEXHUYECKUM U NHKEHEPHBIM CHEIUATBbHOCTSIM.

B nporpamme mo (QusMke ONpENensioTCs ITUIAHUPYEMBIE Pe3yJIbTaTh
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO OOIIEro 00pa30BaHUs: JTUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHno-
METO/IOJIOTUYECKON OCHOBOM JJisi pa3pabOTKu TpeOOBaHMM K JUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroIINXCs, OCBOMBIIHMX
nporpaMMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHus Ha
yrayOJnE€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO/.

[Iporpamma 1o gpu3MKe BKIIOYAET:

IUIAaHUPYEMBbIE pPe3yJIbTaThl OCBOCHMSI Kypca (QU3UKM Ha YyriayOiaEéHHOM
YPOBHE, B TOM YHKCJI€ MPEAMETHBIE PE3YJIbTATHI 10 roj1aM 00yUeHHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojiam o0ydeHusl.

[Iporpamma 1o @u3uke HMeEEeT NPUMEPHBIA XapakTep U MOXET ObITh
WCITIOJIb30BaHA YUYUTEISAMU (DU3UKHU TSI COCTABIICHUS CBOUX Pab0OYMX MIPOTPaMM.

[Iporpamma mo ¢u3rKke HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIEH U
NPEAOCTAaBISCT BO3MOKHOCTH JUJISI pealiv3alldd  Pa3JIMYHbIX METOANYECKUX
MOJAXO/J0B K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPH YCIOBUHU
coxXpaHeHus 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.



duszuka kak Hayka o Hambosee OOUIMX 3aKOHAX MPHUPOABI, BHICTyMas B
KauecTBe y4eOHOIo MpeJMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLkompHBIN Kype GU3HKH — CHCTEMOOOpa3yIoInii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUN, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbusudeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE W AKTHBHOE
npUMEHEeHHEe (U3NYECKUX 3HAHWM OMPEIENUIO XapakTep M OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJaHHbIMU CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKIJaJ B (OPMHUPOBAHHUE E€CTECTBEHHO-HAYYHOU
KapTHHBI MUpa oOydaromerocs, B (OpMHUPOBAHUE YMEHHM MPUMEHSATh HAyYHBIN
METO/1 IO3HAHMSI IPU BBITTOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (pu3UKH Ha ypOBHE CpPEHETO 00IIEro 00pa30BaHus MOJI0KEH
PSI UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK IPUHLUIIBI €70 IOCTPOEHHUS.

Hoea uyenocmnocmu. B COOTBETCTBHUM C HEM KypC SBIETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B CcOOTBETCTBUU C HEW Marepuan Kypca (QU3UKH
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJe.

Hoea cymanumapuzayuu. EE peanuzaiys npeamnosiaracT HMCIOJb30BaHUE
TYMaHUTApHOTO MOTEHIMala (U3NYECKON HayKu, OCMBICICEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuTHEM OOLIeCTBa, a TaKkKe C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU ITpOOIeMamu.

Hoea npuknaonon nanpaeiennocmu. Kypc gusuku yriyoiaEHHOTO ypOBHS
IIPEANOaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu 3TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJEpKaHUs, TMOCBSIIEHHBIX DSKOJOTHYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a TakkKe 0O0CYXKICHUs
po0JIeM palMOHAIBHOTO NPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

OcBoeHME cojiepKaHUs TPOTPAMMBbI TT0 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
IOPUHLIKAINAX CUCTEMHO-IEATEIbHOCTHOrO noaxonaa. s ¢usuku peanuzanus 3THUX
IPUHLIUIIOB 0a3UpyeTcsl Ha UCIOJIb30BAaHUH CAMOCTOSITEIEHOTO AKCIIEPUMEHTa KaK
MOCTOSTHHO JIeHCTBYyIOmEero (axkropa yuyeOHOro mpouecca. s yriayOn€HHOTO
YPOBHSI — 3TO CHCTEMa CaMOCTOSITENIBHOTO YYEHMYECKOTO0 JSKCIEpPUMEHTA,



BKJIFOYAIOLIETO (DPOHTANBHBIE YYCHHUYECKHE OIBITHl MPH HU3YYEHHU HOBOTO
MaTepuana, 1aboparopHbie paboThl U pabOTHl MpakTUKyMa. [Ipu 3TOM BO3MOMXKHBI
IBa crocoba peanu3alnuyd (QU3MYECKOro TpakTukyma. B mepBoM ciyudae
MpaKTUKyM mpoBoauTcs 6o B koHie 10 u 11 knacco, 1ub0 mocie nmepBoro u
BTOPOr0 TOJIYTOJUM B KaXJIOM M3 3THX KiaccoB. BTtopoilt cmocod — 3T0
WHTErpanuss padoOT TPAKTUKyMa B CHUCTEMY JIaO0OpaTOpHBIX paboOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce u3ydeHus paszaena (temsl). Ilpu stom mom pabortamu
MPaKTUKyMa MTOHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IEHHOTO BU/Ia O€3 MOIIAaroBO HHCTPYKIIMH.

B nmporpamme 1mo (QuMke cHUCTeMa YYEHHUYECKOrO0 HKCIIEPUMEHTA,
7a00paTOpHBIX pabOT M MpakTUKyMa NpECTaBiICHAa €IWHBIM MepeyHeM. Bridop
TEMATUKU IS 3TUX BUAOB YUYCHUUYECKUX MPAKTUUYECKUX PabOT OCYIIECTBISAETCA
y4acTHUKaMU 00pa30BaTEIbHOTO MpoIecca UCXOAS U3 OCOOCHHOCTEH MOYPOUYHOTO
IUIAHUPOBaHMUS M OCHalleHus kaOuHera ¢usuku. [Ipum sTOoM oGecneunBaercs
OBIIAJICHNE OOYYArOIMIMMHCS YMEHUSMH TIPOBOAMUTH TMPSIMBIE U KOCBEHHBIC
U3MEPEHHS], WCCIICIOBAaHUS 3aBUCUMOCTEH (DM3MUYECKUX BEIMYMH U TMOCTAHOBKY
OTIBITOB MO MPOBEPKE MPEAT0KEHHBIX TUIIOTES.

Bonbuioe BHUMaHHME YAENSETCS PELICHUI0 PACYETHBIX M KaueCTBEHHBIX
3amay. [Ipu »TOM A1 pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7add C SIBHO
3aIaHHON W HESBHO 3aJlaHHOM (DU3UUYECKOU MOJENBIO, TO3BOJISIONINE MPUMEHSThH
U3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOI0 pasjeiia Kypca, Tak U
WHTETpUpys MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3nenioB. [[s KayecTBEHHBIX 3a/1a4y
OPUOPUTETOM SIBIISIIOTCA 3aJaHMsl Ha OOBACHEHUE/NpEeJCKa3aHhe MPOTEKaHUs
bu3nYecKuX SBICHUN U MPOIIECCOB B OKPYKAIOIIEH KU3HU, TpeOYIOIIre BbIOOpa
buznyecKoil MOAeN A CUTYalluy IPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k MmaTepHalibHO-
TEXHUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (UMK YIIyOJaEHHOTO
YPOBHS Ha YpPOBHE CpPEIHEro 00I11ero o0pa3oBaHus JOJKEH U3y4aThCsl B YCIOBHSIX
npeaMeTHoro kaOuHera. B kaOuHere (GU3MKKM JAOHKHO OBITH HEOOXOIMMOE
nabopatopHoe 000pyJOBaHUE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMMme 1o
(bu3MKEe YYEHUYECKHMX ONBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Ke JIEMOHCTPAllMOHHOE 000pyI0BaHHE.

JlemoHcTpaniMoHHOE  000pyZoBaHue (OpMHpPYETCS B COOTBETCTBUH C
NPUHIATIOM MHUHUMAIbHOW JIOCTaTOYHOCTH M OOECHeYrMBaeT IMOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMMme M0 (U3MKE KIIOYEBBIX JIEMOHCTpAIMid st
UCCIICIOBAaHMUSI ~ M3yYaeMbIX SIBJICHUH U  TMPOIECCOB, OMIUPUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TPUMECHECHUM.

JlaGopaTopHoe 00OpynOBaHME MJII YYCHHYECKHX TMPAKTUYECKUX padboT
dbopMupyeTcss B BHJI€ TEMAaTUYECKUX KOMIUIEKTOB M 0OECIeYMBaeTCsl B pacuére



OTHOTO KOMIUJIEKTa Ha JBYX OOydaromuxcs. TeMaTH4ecKue KOMIUICKTHI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M IU(POBBIX MPHOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEpPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIIMHU U3yUeHUsI PU3UKHU B 0011eM 00pa30BAHUU SBIISIFOTCS:

dbopMHEpOBaHWEe WHTEpPECa H CTPEMJICHUS OOyYaOIMXCS K HAYYHOMY
U3YYECHHUIO TPUPOJbI, Pa3BUTHE HUX HMHTEIUICKTyalbHbIX H  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUS U (HOpMHUpPOBaHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTPOCHMS MaTepuu U (PyHTaMEHTaIbHbBIX 3aKOHOB (DPM3UKH;

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCTIOIb30BAHUEM (DU3HUUECKUX
3HAHWI U HAYYHBIX JIOKA3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (U3UKU IS Pa3BUTUS JAPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  NPEACTAaBICHUA O BO3MOXHBIX  cdepax Oyayen
npoecCHOHANBHON  JESATENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TOJArOTOBKA K
JanbHeeMy 00y4eHHUIO B 5TOM HaIPaBJICHHH.

JlocTikeHrne 3TUX Ielield 00ecrneunBaeTcsl peleHueM CIEAYIOIUX 3a1ad B
npoIriecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO OOIIEro 00pa3oBaHus:

MpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00IMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYI0  (U3uKy,
AIIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUN TPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIsi OOBICHEHUS
bU3MYeCKUX SIBJICHUN B TPUPOJE W JUISl TIPUHITHS TPAKTUUCCKUX DPEIICHUHA B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
bu3nuecKoil MOAENbI0, 3a/ay, MOAPA3yMEBAIOLINX CAMOCTOSITENBHOE CO3JaHue
dbuznyeckoil MojJeNnu, aJeKBaTHOW YCJIOBUSAM 3ajladd, B TOM YHCJE 3ajad
WHXXEHEPHOT'0 XapaKTepa,

NOHMMaHuEe (U3NYECKUX OCHOB M TPHUHIIUIOB JEHCTBUA TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKHUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIaJICHUE METOJIaMH CaMOCTOSATEJIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
bU3MYeCKX JKCIEPUMEHTOB, aHalIM3a M HWHTEpHperanuu uHQopmammu,
OMpeIeNICHHs TOCTOBEPHOCTH MOJTYYEHHOTO PE3YIbTaTa;

CO3/IaHUE YCJIOBUM I PAa3BUTUS YMEHUU INPOEKTHO-HCCIEN0BATEINBCKOM,
TBOPUYECKOU JIESITETIbHOCTH;



pa3BuUTHE UHTEpeca K chepam mpodecCHOHATBHON eATeTbHOCTH, CBI3aHHOM
¢ pU3UKOH.

B cootBerctBun ¢ TpeboBanmsmu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusznka» Ha YpOBHE CpEIHEr0 OOIIEro
oOpa3oBaHusl BbIOMpaeTCss OOYYArOUIUMUCS, IUIAHUPYIOIIMMU TPOJODKEHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢usuku (yriayOnE€HHbIN ypoBEeHb) Ha YPOBHE CPEIHETO OOIEro
obOpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 yacoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX M
NPAaKTHUECKUX paboOT SBISETCS PEKOMEHIOBAaHHBIM, YYWUTEIbh JEJNaeT BBHIOOP
IPOBEJCHUS JTA0OPATOPHBIX PAOOT M ONBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEH 00yUaIOIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTalIbHas HayKa o npupoje. HayuHslil MeTo/1 MO3HAaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBJICHUH.

DKCIEPUMEHT U TEOpUs B Ipollecce MOo3HaHus Npupojsl. HabmrogeHue u
HKCIIEPUMEHT B (DU3HKE.

Croco06b1 m3MepeHnsi (U3UYECKUX BEIMYMH (QHAJIOTOBBIE W IU(POBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE TATYNKOBBIE CUCTEMBI).

[lorpemHocT  u3MepeHuid  (QU3MYECKUX  BEIUYMH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopenupoBanue QU3MUECKUX SIBICHUN M MPOIECCOB (MaTepHUalibHasi TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HWJealbHAsl KUIKOCTb, HACAIBHBIM Ta3, TOUYCUHBIN
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €r0 MPUMEHUMOCTH. Duzndeckas
TEOPHUS.

Ponb u MecTto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHUpa, B MPAKTUYECKOU JIEATCILHOCTH JIFOJCH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKkym.

N3mepeHre cuiibl TOKa W HANPSKEHUS B LENU IOCTOSHHOTO TOKAa IPHU
MOMOIIIY aHAJIOTOBBIX U IU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(ppoBoH naboparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3UYECKUX BEJIMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYMKOB.

Paznen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKEeHHE. OTHOCHUTEIBHOCTh MEXaHWYECKOTO JIBUXKEHMS.
Cucrema orcuéra.

[Ipsimast u oOpaTHast 3a7ja4u MEXaHUKHU.

Paguyc-BekTop MaTrepuasbHOM TOYKH, €ro IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepuajbHOW TOUYKH, MX MPOEKIMH HAa OCH CUCTEMbl KOOPJUHAT.
CnoxeHue nepeMeIIeHnil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IyTH MaTEPUATbHON TOUKU OT BPEMEHHU U UX
rpaduku.

CBobOonHOe majneHue. YCcKopeHue CcBOOOIHOTrO majeHusd. J[BuxkeHue Tena,
OpOIIEHHOTO TOJ YTJOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH H
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U MX TpaduKy.



KpuBonunenHoe  nBuxkeHue. JIBMKEHHME MAaTepUAIIBHOM  TOYKM IO
OKPYXHOCTH. YTJIOBasi W JUHEHHas ckopocTh. [lepmom m vactora oOpareHus.
[{eHTpocTpeMuUTENBHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHIEHUMAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUanbHON TOUKH.

TexHuueckue yCTpOWCTBA W TEXHOJIOIMYECKHE TMPOIECChl: CHUIAOMETP,
JBMKCHHE CHApsIOB, LIETIHbIE, IIecTepéHYaThle W peMEHHBIE TMepenadH,
CKOPOCTHBIE JIU(DTHI.

Jlemoncmpayuu.

Mopnenb cucteMbl OTCYETa, UIUTIOCTPAIUS KMHEMAaTUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Crioco0bI ucCIeI0OBaHMs IBUKEHUIA.

WnmrocTpanus npeaenbHOro nepexo/ia i \3BMEPEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanre ABMKEHUN C UCTIOIb30BAHUEM MEXAaHU3MOB.

[Tagenue Ten B BO3AyXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaGnronenue ABMKEHUS Tena, OPOLIEHHOIO IMOJA YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

Hanpasnienue cKkopoCcTH MpH IBUKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTU B PELYKTOpE.

CpaBHeHHME IyTeW, TPAEGKTOPUN, CKOPOCTEW ABMXKEHUS OJHOTO U TOTO K€
TeJa B pa3HbIX CUCTEMAaxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3ydyeHrne HepaBHOMEPHOI'O JIBUYKEHUS C II€JIbIO ONPEENIeHUsI MTHOBEHHOU
CKOPOCTH.

N3mepenune yckopeHusi npu NpsSIMOJIMHEHHOM PAaBHOYCKOPEHHOM JBUKEHHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBIKEHUU.

N3Mepenne  yCKOpeHUs CBOOOJTHOTO naJIcHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOI TabopaTOpUn).

N3yuenne nBWXKEHUS Tejla, OPOIIEHHOrO Tropu30oHTanbHO. IIpoBepka
THIOTE3bI O TPSAMON MPOMOPLHUOHAIBHON 3aBHCHUMOCTH MEXIY JabHOCTHIO
noJiéTa U Ha4aJIbHOM CKOPOCTHIO TeJa.

W3ydyeHue IBUXKEHUS Tella MO OKPYXKHOCTU C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Tepuoja OOpalieHUsi KOHMYECKOro MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbii 3akoH Hprorona. MHepumanbHbple cucTeMbl otcu€ra. lIpuHumn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uiiuy CUil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHOM TOUKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaAIbHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUS. OKBHUBAJECHTHOCTh T'PABUTAUUMOHHOW H
WHEPTHOWU MAaCCBHI.

Cuna tspxkecTd. 3aBUCHMOCTb YCKOPEHHSI CBOOOJHOTO MaJIeHUSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETBI W OT reorpaguueckod MmupoThl. JIBUXKEHHE
HEOECHBIX TeN U X CIyTHUKOB. 3akoHbl Keriepa. [lepBas kocMudeckasi CKOPOCTb.

Cuna ympyroctu. 3akoH I'yka. Bec tema. Bec Ttema, nBmxkymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHUS
nokosi. Koadduument tpenus. Cuna coOnpoTHBICHHS TNpPU JBUKEHUU Tela B
JKAJKOCTH WX rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBHUKCHHS.

Hasnenune. ['mapocratnueckoe nasienne. Cruita Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: IOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue qBUKEHUS Tell B MHEPUUAIbHBIX U HEMHEPLHAIBHBIX CUCTEMAX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenune AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHEHME  pPaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K Telly CHI €
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B HHEPLIMAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3AUMOICHCTBUSA TEI.

N3Mepenune macc 1o B3auMOAECHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CHJI TPEHHSI IOKOSI, KAUEHHSI U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKMUKyMm.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI IPU JBMXKEHUHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THUIOTE3bl O HE3aBUCHMOCTH BPEMEHH JBUXKEHHS Opycka Io
HAKJIOHHOM IUTIOCKOCTH HA 33JJaHHOE PACCTOSTHUE OT €ro MAcCChI.



HccnenoBanue 3aBUCUMOCTH CUJI YOPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
pPE3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

N3yueHne NBUKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, MIEPEKUHYTON yepes
JETKui OJIOK.

N3mepenne koaduimenta TpeHUs MO BEIUYHHE YIIIOBOro KoddduimeHTa
3aBUCUMOCTH Fp(N).

HccnenoBanue nBrXeHUs OpycKa MO HAKIOHHOM MIJIOCKOCTH C MEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. [locTtymarenbHoe W BpallaTelbHOE JIBUKEHUE
TBEpHOro Teina. MOMEHT CHJbl OTHOCHUTEIBHO OCHM BpauieHus. llnedo cuibl.
CnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LIeHTp TshkecTu Tena.

Y ciioBusl paBHOBECHUS TBEPAOTO TEIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTHMYECKHE MPOLECCHL: KPOHIUTEHH,
CTPOUTEIIbHBIN KpaH, pe€TyaTble KOHCTPYKIIUH.

Jemoncmpayuu.

VY cIl10BUSL paBHOBECHSL.

Buner paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyM.

HccnenoBanne yciaoBHM pPAaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacUYET CUJT YIIPYTOCTH.

N3ydeHne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coxpaneHus 6 mexaHuxe.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMbI MaTepUAIbHBIX TOUYEK. LleHTp macc
CUCTEMbI MAaTEpUAIIBHBIX TOUEK. Teopema 0 IBM>KEHUU LIEHTPa Macc.

NmMnynbe CUITBI 1 U3MEHEHHUE UMITYJIbCA Tea.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MomeHT umiynbca mMarepuanbHOM TOUkW. [IpeacraBieHue O COXpaHEHUH
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cuipl Ha MajqoM M Ha KOHEYHOM MepemMeleHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKH. Teopema 00 W3MEHEHHH
KMHETUYECKOW SHEPTUM MATEPUATIBHOU TOUYKHU.



[loreHnManbHple W HeNOTeHUMANbHbIE Ccuibl. [loTeHnmaneHass >SHeprus.
[TorenuuanpHass SHEPrUs ynpyro aegopmMupoBaHHOU MpyxuHbl. [loTeHnanbHas
DHEPrus Tela B OJHOPOJHOM I'paBUTALMOHHOM mose. [loreHnumaneHas sHeprus
TeJla B IPABUTALMOHHOM I10JI€ OJJHOPOJHOTO IIapa (BHYTpU U BHE 1iapa). Bropas
KOCMHYECKasi CKOPOCTh. TpeThs KocMuYecKasi CKOPOCTb.

Cesi3p  pabOThl HEMOTEHIUAIBHBIX CHJI C HW3MEHEHHEM MEXaHUYEeCKOU
HHEPIrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAHHMYECKOW SHEPIUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHne bepHy/IM Ui HMICAIbHOM JKUIKOCTH Kak CJEACTBHE 3aKOHA
COXpaHEHUSI MEXaHUYECKOU JHEPTHH.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTUYECKUE MPOLECCHI: IBUKEHUE PAKET,
BOJAOMET, KONEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KAaTaHHE Ha
KOHBKax.

Jemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mNpeBpanicHUs KUHETUYECKONM M TNOTEHLIMAIBHOM JHEPIruil INpu
JEWCTBUU HA TEJIO CWIIBI TSYKECTH M CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEpPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

M3mepenne nMiyiibea Teia 1o TOpMO3HOMY ITYTH.

W3mepenue cuibl T, CKOPOCTU MOJENIU 3JIEKTPOMOOMIISE U MOIIHOCTU
CHJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBUM.

N3MepeHne KHHETUYECKON YHEPTUU TeJIa 10 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHONW YHEPTUU MPYXKUHBI ¢ PabOTOM CHUJIIBI
TpEHUSI.

Onpenenenue padOThl CWIIBI TPEHHUS TPH JABMXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Paznen 3. MosekyasipHas pu3uKka U TePMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJsipHO-KuHeTnYeckon Tteopun (MKT), ux
ompiITHOE oOocHOBanme. Jlubdysus. bpoyHOBckoe nBMKeHHE. XapakTep
JBW)KCHUS M B3aMMOJCHCTBUS YaCTUL BellecTBa. Monenm CTpOeHHs Tra3os,
KHUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE ITHX



mozened. Macca u pa3Mepel MoJekyn (aromoB). KommuecTBo BemecTsa.
[TocTosinHast ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u crocoObl €€ uaMmepenus. I[llkama
temneparyp Llenbcus.

Mopenbs HIealbHOTO ra3a B MOJIEKYJIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBL. YpaBHeHHe MeHaeneeBa—Kianeiipona. AOcomoTHAs
temriepatypa (mkaina temneparyp KenbBuna). 3akon [lanbrona. M3ompornecchl B
UJcabHOM Tra3e C IMOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MIPE/ICTaBIICHUE U30TIPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p  MeEXIOy [JaBJIE€HUEM U  CPEeIHEd KUHETHYECKOW  SHeprueu
MOCTYINATEIbHOTO TEIJIOBOTO JBHXKEHHS MOJIEKYJ HJI€aJbHOrO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISPHO-KUHETUYECKOM TEOPUH UICAIbHOTO ra3a).

CBs13b a0COJIIOTHOM TeMITepaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CPEIHEH
KMHETUYECKOU SHEPrue MocTynaTeIbHOro TEMIOBOrO IBUKEHUS €€ YaCTHII.

TexHHYeCKre YCTPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHuE HaHOMATEPHUAIIOB.

Jlemoncmpayuu.

Mopenu IBUXKEHUS YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpOyHOBCKOTO JIBUKEHUS.

Huddysus sxuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKYJI.

Mopnenu KpucTauInuecKuX peméToK.

HabGnrogenue u rcciieqoBaHue U30IMPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKym.

HccnenoBanre Tporiecca YCTAHOBJIIEHMS TEIUIOBOTO PABHOBECUS TIPH
TEII000MEHEe MEXKTy Topsiuei U X0JIOAHOM BOJOM.

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAHO MCIOJIb30BaHUE
urdpoBoii 1abopaTopun).

N3y4yeHue n30X0pHOro npouecca.

N3ydenne nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmogunamuueckas (T[]) cucrema. 3agaHue BHEUIHUX YCIOBUW IS
TEPMOJIMHAMHUYECKON CHUCTEMBbI. BHENIHNE U BHYTpeHHHE napaMeTpsbl. [lapameTpsl
TEPMOJMHAMUYECKON CHUCTEMBbI KaK CPEJIHUE 3HAYEHUSI BEJIUYWH, OMUCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hawano tTepMmoauHamuku. (CaMONpou3BOIbHAA — pelakcanus
TEPMOJUHAMHYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mogens uaeanbHOro ra3a B TEPMOJMHAMHUKE — CHUCTEMa YpaBHEHMWI:
ypaBHeHHe MenpaeneeBa—Kianeiipona u BbIpaK€HUE ISl BHYTPEHHEH SHEPTHH.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIEHTpalUs YacTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jyisi BHyTPEHHEW SHEPTUUd OJHOATOMHOTO HJEaIbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruncienne paboThl 1o rpaduky
mpoIiiecca Ha pV-auarpamme.

Temnonepegaya  kKak  crnoco0 — M3MEHEHUs  BHYTPEHHEW  SHEpPruu
TEPMOJMHAMHUYECKON  cucTeMbl 0e3  coBepuieHus paboTel. KonBekus,
TEIUIONPOBOJAHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TenmnoéMkocTh Tena. YAelbHass W MOJSIpHas
TEIUTIOEMKOCTH BelleCcTBA. YpaBHeHHMe Maiiepa. YaenpHas TEIUIOTa CrOpPaHHUs
tormBa. Pacuér konuMuecTBa TEIUIOTHI Npu  Temionepenadye. I[lonstue 00
aanabaTHOM TIpoliecce.

[lepBblidi 3aKkOH TepMOAMHAMHKU. BHyTpeHHsAss »sHeprus. KomnmuectBo
TEIJIOTBI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoili 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX MPOLECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs aanabara. AGCOIOTHAS TeMIeparypa.

Bropoii 3ak0OH TEpMOJAMHAMHMKHA JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TepeaTh TEIIOTY OT 0oJiee XOJIOAHOTO Tella K 0ojiee HarpeTomy 0e3
komneHcanuu (Knaysuyc). HeobpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHume! nectBus TertoBbix MamuH. KIT/T.

MaxkcumansHoe 3Hauenue KIII. [ukin Kapno.

DKOJIOTMYECKUE ACMEKThI MCMOJIb30BaHUS TEIUIOBBIX JBUTaTeNeh. TermioBoe
3arps3HEHUE OKPYKAIOIIECH Cpe/Ibl.

TexHuyeckrue yCTpPOMCTBA M TEXHOJOTMYECKUE IPOILIECChl: XOJOAWIBHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpaTOpHBIA JBUTATENN, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIM3ALUS «TEIUIOBBIX» OTXOJ0B C
WCIIOJIb30BaHUEM TETUIOBOTO HACOCA, YTUIIU3AIUS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3menenue Temneparypsl pu aanadbaTuyecKoM pacIlIupeHUN.

Bo3nymHoe orauso.

CpaBHeHME YAECTBHBIX TEIUIOEMKOCTEH BEILIECTB.



CriocoObl M3MEHEHUST BHYTPEHHEN DHEPTUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEIJIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npakmukym.

N3mepeHnne yaenbHON TEMII0OEMKOCTH.

HccnenoBanue npouecca OCTbIBAaHUS BEILIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBSA3UM DHEPTHM MEKMOJIEKYJSIPHOTO B3aUMOJCHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnuie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHaeHcamwms. lcmapeHue W KureHue. Y IelbHas
TEIJIOTa MapooOpa3oBaHusI.

HacpblllieHHbIE W HEHacChIlleHHbIE TMapbl. KadecTBeHHas 3aBUCHUMOCTD
IJIOTHOCTH M AABJIECHUS HACBIIMIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BbEMA HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHAA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmueckue u amopHbie Tena. AHU30TPONHS CBOMCTB
KpuctaiuioB. [lmaBieHne W KpucTavM3auusa. YJIeJbHAas TEIIOTa IUIABJICHUS.
CyOnumarnusi.

Hedopmanmu tBEporo Tena. Pactsokenue u cxatue. Cnur. Moayns FOHra.
[Ipenen ynpyrux nedopmarmii.

TemoBoe pacimmpeHue XKUAKOCTEH W TBEPIBIX Tel, 00BEMHOE U JIMHEWHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUMHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEprun B PazoBbIX MEPEX0aax.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxnoctHoe HaTspKeHHE. Kod(phUIMEHT MOBEPXHOCTHOTO HATSKEHUSI.
Kanumnsipasie siBinenus. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOILIECCHI:  KHUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TermioBoe paciupeHue.

CBoiicTBa HACHIILIEHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>KEHHOM JTaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUSL.

OMNBITH C MBUTbHBIMH TNIEHKAMH.

CmaunBaHue.



Kanunnsipasie siBeHUs.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS! KPUCTAIUIMYECKOTO BEILIECTBA.

Buaer nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIaBJICHUS JIBJA.

N3ydeHne CBOMCTB HACBIILICHHBIX TIAPOB.

W3mepenne abCOMIOTHOW BIAXKHOCTH BO3/AyXa M OIIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenne ko3ppuirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  Jepopmanuu  pe3MHOBOro odOpasma OoT
IIPUJIOKEHHOU K HEMY CHJIBI.

Paznen 4. DiaekTpoauHaMuKaA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanys Tel U €€ NPOsBICHMs. OJIEKTpUYECKWil 3apsn. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYHPOBOJIHHKHU.
DJIEMEHTAPHBIN JJIEKTPUYECKUM 3apsii. 3aKOH COXPAHECHUS BJIEKTPUUYECKOTO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsle 3apsanbl. 3akoH Kynona.

Onextpuyeckoe noje. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

Hampsok€éaHocTh  anekTpuueckoro  mosisa.  [IpoOnbiid  3apsa.  Jluauwu
HaIpsHKEHHOCTH DJIEKTPUYECKOTO MoJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[loTeHIMAIBHOCTD DJIEKTPOCTATHYECKOTO IOJIs. Pa3zHOCTH MOTEHIMAIOB U
HanpspbkeHue. [loteHnumanpHas dSHeprus 3apsga B JJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3MeKTPOCTaTUYECKOTO NOJIsA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAIOB ISl DJIEKTPOCTATUYECKOTO MOyl (KaKk OJHOPOAHOrO, TaK U
HEOHOPOJTHOTO).

[IpuHIMIT CYyNIEPHO3UIIMU ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoueunoro 3apsima. [lone paBHOMepHO 3apspkeHHOU cdepnl. [lome
PAaBHOMEPHO 3apsyKeHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH O3TUX MOJEH H
DKBUITOTEHLIUAIBHBIX ITOBEPXHOCTEN.

IIpOBOAHUKM B DJIEKTPOCTATUYECKOM I10JI€. Y CJIOBHME PABHOBECHS 3aPsI/IOB.

JIvdnekTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jlusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



Konnencarop. DIeKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh IJIOCKOTO
KOH/JIEHCATOpA.

[TapannensHOE coenMHEHNE KOHIeHCAaTOPpOoB. [locmenoBarenbHOe COeqMHEHNE
KOH/JICHCATOPOB.

DHeprus 3apsHyKEHHOr0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
ANEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3eMJICHHE DJIEKTPONpHUOOpPOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M IPUHLIAI JEUCTBUS AJIEKTPOMETPA.

DJIEKTPUUECKOE TI0JIE 3aPSIKEHHBIX IIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3APSKECHHBIX IJIACTHH.

Monensb anekTpoctatuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U IEUCTBUE KOHJIEHCATOPA MTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus IEKTPUUECKOTO MOJI 3apKEHHOTO0 KOHJIEHCATOPa.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

OueHka cuj B3auMOJEHCTBUS 3apSyKEHHBIX TEI.

HabGnronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO KOHACHCATOPA B SHEPTHIO
W3JIyYEHUs CBETOAMO/IA.

N3ydeHnne npoTekaHusi TOKa B LEMU, COJACPHKAILIECH KOHJIEHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
IIOCJIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccenenoBanne paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannuwlit 31eKmpuyecKuil mox.

Cuna Toka. [TocTosSIHHBIN TOK.

VYcioBusl CymecTBOBaHUSL MOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. MCTOYHMKH
toka. Hanpsikenue U u D]1C é.

3akod OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE COIPOTHUBIICHUE. 3aBUCUMOCTh COIPOTHUBJICHUS
OJHOPOJIHOTO MPOBOJHUKA OT €ro JUIMHBI U IUIOAAX IOIEPEYHOrO0 CEUECHUS.
Y nenpHOE CONPOTUBIICHUE BEIIECTBA.

[TocnenoBaTenbHOE, MAPALICIBHOE, CMEIIAHHOE COEAUHEHUE ITPOBOJHUKOB.
Pacuér pazBeTBIE€HHBIX AekTpruueckux mnenei. [Ipasuna Kupxroda.



Pa6ora snekrpudeckoro Toka. 3akon [xoyns—Jlenua.

MOIIHOCTE 3JIEKTPUYECKOro TOKa. TerioBas MOIIHOCTb, BbIIEIsSE€Mas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma mid
MOJHOM (3aMKHYTOM) JJIGKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyecknue YyCTpOMCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHre CUITbl TOKA U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANPSKEHUS I PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COINPOTUBIICHUS HMWIMHAPUYECKUX MPOBOJHHUKOB OT JJIMHBI,
IUIOLIAM MOMEPEYHOr0 CEUEHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssimoe nzmepenne DJC. KopoTkoe 3aMbIkaHN€ TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

CrnocoObl coelMHEeHns UCTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHUIMATIOB MEXIY MOJIFOCAMU MCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaenbsHOoro COMPOTURIICHUS POBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUSI IS JIAMITBI
HaKaJIUBaHMUSI.

YBenudeHue npejesia u3MepeHus amnepMerpa (BoiabTMeTpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctd IJIC raabBaHUYECKOrO 3JIEMEHTA OT BPEMEHHU
MPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXAY IMOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

HccnenoBanrie 3aBUCUMOCTH MOJI€3HON MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toxu 6 pa3uunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJEKTPOHHAs
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUS METAIOB OT
temmnepatypbl. CBEpXIPOBOAUMOCTb.



DneKkTpuYecKuil TOK B Bakyyme. CBOMCTBA 3IEKTPOHHBIX ITyYKOB.

[TosrynnpOBOJHUKH. CoOcTBEeHHass W MNpUMECHass  MPOBOJUMOCTH
noJynpoBoAHUKOB. CBoicTBa p—n-niepexosa. [loaynpoBogHIKOBBIE TPUOOPHI.

ONEKTPUYECKUA TOK B 3JIEKTPOJUTAX. DJIEKTPOJMTHYECKAs IHUCCOLUALMS.
Onexrponni. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Paznmuynele TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [1nazma.

TexHU4ecKue YCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: TIa30pa3psiIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPaH3UCTOP, (OTOAMOMA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MEMIH,
BBIIUIABKA AJIIOMHUHMSL, SJIEKTPOHHASI MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTD COIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpOBOIMMOCTE RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papazes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHeHHE MPOBOIUMOCTH METANIOB U MOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAMMOCTD TUO/IA.

Yuenuueckuit saxkcnepumenm, nabopamopnoie padomol, nPAKMUKYM.

HaGmronenue amextposusa.

N3mepeHne 3apsaa OHOBAIEHTHOTO HOHA.

HccnenoBaHnve  3aBUCMMOCTH  CONPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTUKU AUOJA.

Pu3nvecKuil NPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U UU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMITBIOTEPHBIX JaTUUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3NUYECKUX BEJTMUMH.
OneHka rpaHu NOTPEIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(bu3MUecKuX BEIUYMH, NPOBEPKA MPEIJIOKEHHBIX THIoTe3 (BbIOOp H3 pador,
ONMMCAHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKHH  HKCIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

MesxknpeaMeTHbIEe CBA3H.

N3yuenue kypca ¢usuku yrayonéaHoro ypoBHs B 10 knmacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMHUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemmusvie nonamus, C6A3aHHbBIE C U3YYCHUEM MEN 0006 HAYUHO20
no3HanuA: SBJICHHWE, Hay4yHbId (akT, rumoresa, (uU3MUecKas BEIUUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHE, SKCIEPUMEHT, MOJAEIUPOBAHUE, MOJENb, H3MEpPEHUE,
MOTPEIIHOCTA U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JIuHeilHas QyHKIUS,
napaboiia, runepoosna, ux rpa@uku U cBoiicTBa. TpuroHomeTpuyeckue QyHKIUH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOMKAECTBO.
BekTopsl 1 MX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3us, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3auusg OHOOPraHMYECKOro TOIUIMBAa JUIsl  BBIPAOOTKM «TEIJIOBOM» U
3JIEKTPO3HEPT U, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE AaTOMOB M MOJEKYI,
MOJIb BELIECTBA, MOJISIpHAsh Macca, IOJIydeHHE HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIBI, JIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTAYECKAS JUCCOLMAINS, TalbBAHNKA, SJICKTPOHHAS
MUKPOCKOTIHS.

TI'eozpaghua: BnaxxHOCTh BO3AYyXa, BETPBI, 0APOMETP, TEPMOMETD.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryarble KOHCTPYKIMHN), UCTIOIb30BaHNE 3aKOHOB COXpPaHEHUS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTElb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBON XOJOJMUIBHUK, KOHIULIMOHEP, TEXHOJIOTUH
NOJlyYEHUS COBPEMEHHBIX MaTepuasioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHYeCKas 3alluTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB,
ra3opaspsAHbIE JIAMITBI, TOJIYTPOBOIHUKOBBIE MPUOOPHI, TabBaHUKA.

11 KIIACC

Pa3znen 4. DaekTpoauHaMuKaA.

Tema 4. Macnummnoe noe.

B3auMonencTBue IOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MaruutHoe mone. Bexkrop marHuTHOM wuWHAYKIMH. [IpuHIMD cynepno3uuun
MAarHUTHBIX NOJEN. JIMHUYM MarHUTHOU MHAYKIIUU.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Jpcrena.

Cuiia Amnepa, e€ HanpaBJIE€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiI€HUE U MOJYJb. [[BUKEHUE 3apSKEHHON YACTULIBI
B OJTHOPOJTHOM MarHUTHOM Mojie. PaboTa cuisl Jlopenna.

MaruautHoe nose B Bemectse. DeppoOMarHeTUKy, napa- U TMaMarHeTUKH.



TexHru4eckue yCTpOMCTBA M TEXHOJIOTUYECKHE TMPOLECCHI: IMPUMEHCHUE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TEeCTeP-MYJIbTUMETD,
ANIEKTPOABUTATEND SIKOOU, YCKOPHUTENHU 3JIEMEHTAPHBIX YaCTHII.

Jemoncmpayuu.

KaptnHa nuHHMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  MOJOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

Kaptrna nuHUI MarHuTHOM MHYKIIMH TOJIS IJTMHHOTO MPSIMOTO ITPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKH C TOKOM.

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cuiia Amrnepa.

JeiicTtBrue cuibl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HaOmnronenue nBUAKEHUs MMy4yKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENUCTBUS AIEKTPOUZMEPUTEIBHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HccnenoBanre MarHuTHOTO MOJIA MOCTOSTHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETHUKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PpaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpA OT CHJIbI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BEKTOpa MarHUTHOU
uHaykiuu. OJIC wuHAyKIMU. 3akoH dJIEKTpOMarHUTHOM uHAYKuuu Dapajnes.
Buxpesoe anektpuueckoe nosue. Toku Dyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

IIpaBuno Jlenua.

NunyxktuBHOCTh. KaTylika HMHAYKTUBHOCTH B II€MH TOCTOSHHOTO TOKAa.
SBnenune camonnaykuuu. I1C caMOUHIYKIINH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMarHUTHOE TOJIE.

TexHuyeckue yCTpPONCTBA M TEXHOJOTMYECKHE MPOUECChl: HUHAYKIMOHHAS
Me€4Yb, COJICHOWU/I, 3allIUTa OT JICKTPU3ALMU TEJI IPU ABUKEHUN B MArHUTHOM MOJIE
3emuu.

Hemoncmpayuu.

HabGnronenue siBjeHUS 3JIEKTPOMAarHUTHOW WHTYKITUU.

UccnenoBanne 3aBucumocTd IJIC UMHAYKIUH OT CKOPOCTA HU3MEHEHUS
MarHMTHOTO MOTOKA.



IIpaBuio Jlenna.

[Tanenrie MarHuTa B aJJlOMUHUEBOM (MEIHOI) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH MU3MEHEHUS
CUJIBbI TOKA B LIEIH.

Yuenuueckuii skcnepumenm, nadbopamopmsie padomaol, npAKMUKYM.

HccnenoBanue sIBIECHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIAYKIUU BUXPEBOIO MArHUTHOTO TIOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pasznea S. KoJsieOanusi M BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHMCAHUE.
DHepreTuuecKoe ONMHUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCcKoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUIN M3 UX DHEPreTUYECKOro U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amruutyna U ¢asza kojebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJTMYMHBI C aMILTUTYJIaMU KoJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactotra koneOanuid. Ilepuon ManbiX CBOOOJHBIX KOJIEOAHMIA
MaTeMaTH4ecKoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYNKUHHOTO
MasiTHUKA.

[TonsiTue o 3atyxaronux konebanusx. BeiHy)aeHHbIe KoeOanus. Pe3onaHc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUI PE30HAHCHOW KPHUBOM.
ABTOKOJI€OaHUS.

TexHHuuecKue yCTpOHUCTBAa U TEXHOJIOTMYECKUE MPOLIECCHl: METPOHOM, YaCHI,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu.

3amnuch K0ae0aTeIbHOro ABMKEHUS.

HabGnrogenne He3aBUCUMOCTH MEPHUOJA MaJIbIX KOJeOaHUI rpy3a Ha HUTU OT
aAMILTATY/IBI.

HccnenoBanue 3aTyxarmux KojaeOaHuii U 3aBUCUMOCTH Teproa CBOOOTHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

UccnenoBanre konebaHWN Tpy3a Ha MACCHUBHOM TMpYXKHHE C LEJbIO
dbopmMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU MPU KOJICOaHUSIX Tpy3a Ha MPYKUHE.

HccnenoBanue BoIHYKIECHHBIX KOJICOAHUIH.

Habmronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npAKMuKym.



W3mepenue mnepuona CBOOOAHBIX KOJIEOAHHM HUTSAHOTO M MPYKUHHOTO
MasTHUKOB.

N3yyeHue 3aKOHOB JBUYKEHUS TeJa B XOJ€ KOJeOaHN Ha yIIPYyTOM IO/BECE.

M3yyeHue nBMKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMILUIATY bl 3aTYXAIOMIUX KOJICOaAHHIH.

HccnenoBaHre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomaznummnbsie Ko1e0anus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHUS B
uaeanbHoM KoisiebatenbHOM KoHType. Popmyna Tomcona. CBs3p aMILIUTYIbI
3apsifa KOHJAEHCATopa ¢ aMIUIMTYA0N CHIIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACAITBHOM KOJEOATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATrHUTHBIE KoJie0aHusl. BriHyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemenHBII TOK. MOIIHOCTh IIEPEMEHHOIO TOKA. AMIUIUTYIHOE U
JEUCTBYIOLIEE 3HAYEHUE CHIJIBI TOKA W HANpsDKEHHsSl TMpU Pa3IMYHOM (opme
3aBUCUMOCTH MIEPEMEHHOIO TOKA OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VWHIYKTUBHOCTH B LIE€NM CHUHYCOMJAIBHOIO IEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHUH.

Wneansubiii  Tpancopmatop. Ilpom3BoacTBo, mnepeaadya W NOTpeOJICHHE
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AEeKTposHepruu. Kymberypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHUUecKue yCTpONCTBA M TEXHOJIOTMUECKHE MPOLECCHI: 3JIEKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUM JIEKTpOIepeiay.

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJHBIX KOJEOAHUN OT MHYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eHepaTop He3aTyXaIOMIKUX IEKTPOMATrHUTHBIX KOJICOAHMIA.

Mopenp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyX1IeHHbIE CUHYCOUJAIbHbIE KOJIEOaHUSI.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKA.

Pe3oHaHnc mnpu MOCHEeNOBAaTEIbHOM COEIWHEHHH pE3HCTOpa, KaTyIIKH
WHIYKTUBHOCTH M KOHAEHCATOPA.

VY CTpoiicTBO M MPUHIUI AEUCTBUS TpaHCPOpMaTopa.



Mopens nMHuYM 3IEKTpOoIIepeIadn.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npAKMUKYM.

Nzyuenue tparncopmaropa.

HccnenoBanre MEpEeMEHHOTO TOKA 4epe3 IOCIEAOBATEIbHO COCIWHEHHBIC
KOHJICHCATOp, KATYIIKY U PE3UCTOP.

HabGnronenue 351eKTpOMarHiTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA HMX pacnpocTpaHeHus. llomepeunbie u
MPOJOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHHMYECKHX BOJH: OTpa)XeHHE, MpeloMieHHe, HUHTephEepeHUUs U
U pakiys.

3Byk. CkopocTb 3ByKa. [ poMKocTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAOIIEH CPEMBI.

DNEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IIyYEHHUs DJIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpakius.

[IIxana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHEHUEe 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHU4ecKue yCTpPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
UHCTPYMEHTBHI, pajap, paIuonpuéMHIK, TeIEBU30p, aHTeHHa, TeraedoH, CBY-neus,
yJIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEAMLIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneO:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTB JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HabGnronenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepenunn u quppakiind MEXaHUYECKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBolicTBa ylbTpa3ByKa U €ro MIpUMEHEHUE.

HabGntogenue cBsI3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KOJeOaHUM.

HccnenoBanue CBOWCTB AJIEKTPOMAarHUTHBIX BOJIH: OTpa)XeHUe,
pesIOMJICHUE, TOSpU3anus, TudpaKius, THTephepeHITUs.

Oo6napyxeHue nHGPaKpacHOTO U YIbTPAPHOIETOBOTO U3TyUCHHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmMuKym.



M3yueHne napameTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONMHENHOE pacHpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyd cera.
To4eyHbIl HCTOYHUK CBETA.

OtpakeHue cBera. 3aKOHbI OTpakeHus cBeTa. [locTpoeHne n3o0paxxeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTeb
npeiaomiieHus. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHus . [I0CTOSHCTBO 4acTOThI
CBETA M COOTHOLIECHWE [JIMH BOJIH NPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xox nyueit B mpusme. [ucnepcus cBera. CioxxHbIA cocTaB Oeloro cBera.
IBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenpHblil yroyl IOJIHOr0 BHYTPEHHErO
OTPaKECHMUS.

ColOuparomie U pacceuBaroiiie JuH3bl. ToHkKas JuH3a. DOKyCHOE
paccTOSIHUE M ONTHYECKass Cuila TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTOsIHUSL TOHKOM c(epuyeckoil JHMH3bI OT €€ F€OMETPUM U OTHOCHUTEIHHOTO
IoKa3aTes MpeIOMIICHUS.

@opMyJsia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xoa Jy4a, MPOMIEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIABHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka NPsIMOM B
COOMPAIOIINX U PACCEUBAIOIIMX JIMH3aX U UX CUCTEMaX.

Ontuueckue npudopsl. Paspemaromniast cnocodHocTh. [71a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmuss cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MaKCUMyMOB M MHUHHMYMOB B UHTEPGhEpPEHIIMOHHOU
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [Ipumepsl Kimaccmueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuonHas pemérka. YcCIoBUE€ HaOIIOCHUS
[NIABHBIX ~MaKCUMyMOB TIpM  TAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PaKIIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHu4eckue yCTpPOWCTBA MU TEXHOJOIMYECKUE IIPOLIECCHl: OYKH, JIYIa,
nepuckon, Qoroanmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapaTr, MpOCBETICHUE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeioMIIeHUs CBETA.

HaOnronenue noJiHOro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HNccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue cBOMCTB M300paK€HUH B JTMH3AX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepepennm cBera.

HaOmronenre nBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiiMOHHOW PEmETKH.

Hab6nronenune nudpakimoHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHUE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACCTOSIHUSI OT BellecTBa (Ha
pUMEPE KUJIKUX JTHH3).

N3mepennie PoKyCHOTO pacCCTOSIHUS pacCEUBAIONTUX JIMH3.

[TonyueHne n300pakeHUsI B CUCTEME U3 IUIOCKOTO 3€pKajia U JIMH3BI.

[TonyueHnne n300pakeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TeIeCKONMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 MOJISIpU3aIui CBETA.

N3yueHne noyisipu3alvy CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIIny JIa3epHOTO U3TyUEHHUS Ha IBYX HIETAX.

HaGmronenue aucnepcum.

Hab6mronenue u uccnenoBanue AUQPPakImOHHOTO CIIEKTpA.

N3mepenune IMHbI CBETOBOM BOJIHBI.

[Tony4yenue cnekTpa U3IMy4eHHUs] CBETOAMOMA MPU MOMOIIM AU(PPAKIHOHHOM
PELIETKHU.

Pa3znesn 6. OcHOBBI CIeHIHAJIBbHON TEOPHUH OTHOCUTEIHLHOCTH.

['panuupl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [loctynarsl
CHEUUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBas. [IpeoOpazoBanusi  JlopeHria.
VYcioBue npuIMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE
BPEMEHU U COKPAIICHUE JJIHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsi3b MaccChl C SHEPrUed U UMITYJIbCOM PEISATUBUCTCKON YaCTULIbl. DHEPTU
MTOKOSI.



TexHuueckue yCTpOMCTBA U TEXHOJOTMYECKUE MPOILIECChl: CIIYTHHUKOBbBIC
MPUEMHHKHU, YCKOPUTETHU 3apSIKEHHBIX YaCTHIL.

Y4eHN4eCKuH IKCIIEPUMEHT, JIA00paTOPHBIE PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJIbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadgusiM TPEKOB 3apsIKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Pasznen 7. KanToBas gpusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBeCHOE TEIJIOBOE M3JIy4YeHHE (M3IydeHHE aOCOIMIOTHO YEPHOTO Tea).
3akoH cMmemieHuss Buna. 'nnoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dorordpdext. Onpitel A. I'. CtoneroBa. 3akonsl poTodddekra. YpaBHEHHE
OitamreitHa 11t potoaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBera (B YAaCTHOCTH, [aBJICHME CBeTa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawllyto moBepxHocTh). Ombitel I1. H.
JleOenena.

BosHoBBIE cBOMCTBa yactull. Bonnel ne bpoira. JInuHa BosHbl e bpoins u
pa3Mepbl 00JacTH JIOKAJIM3alUu JABWXKYyIIeWca dyactuubl. KopmycKymisipHo-
BOJIHOBOM Jyanu3m. Judpakiius 351eKTpoHOB Ha KpUCTaJIaX.

Crneunduka nzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEIEeIEHHOCTEH
['eitzendepra.

TexHHYeCKre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemeHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOIMO/.

Jemoncmpayuu.

doTor(PpdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHELIHETO (poToaddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYNPOBOJHHKOB — OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

HccnenoBanne GhoTope3nucropa.

N3mepenune nocrosiaaoM [1manka Ha ocHOBe HcciieoBanus GoTodddexra.

HccnenoBanre 3aBUCUMOCTH CUJTBI TOKA Y€Pe3 CBETOIUO] OT HAMPSIHKEHUS.

Tema 2. @usuka amoma.

OnbITEl 1O KCCIEIOBAHHUIO CTpOeHUs aToMma. IlnaHerapHas Mojenb aToMma
Pesepdopna.

[Toctynater bopa. M3nyyenue u noromnieare GOTOHOB MPHU MEPEX0/Ie aToMa
C OZHOTO YPOBHsI DHEPIUU HA IPYIOM.



Bunbl cnektpoB. CrieKTp ypOBHEH 3HEpruu aTomMa BOJI0pOJIa.

CrnoHTaHHOE U BBIHYKJICHHOE U3yueHue cBeta. Jlasep.

TexHu4yeckue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbII KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEeHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

OrnpeneneHue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnuie pabomuol, npaKkmuKym.

Habnrogenue IMHEH4aToro CuexTpa.

HccenmenoBanne CrekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY.

Hyxnonnass mogens snpa [eiizenOepra—MBanenko. 3apsg siapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTE. Aunbda-pacnaja. ONEKTPOHHBIA M TO3UTPOHHBIM Oera-
pacnan. I'amma-usiyyeHue.

3akOH pPaANMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TONBI B MPHUPOJE.
CBONCTBa MOHHU3UPYIOLIETO H3Iy4CHMs. BIusgHME pATMOAKTUBHOCTH HA >KUBBIE
opranu3mbl. EcrecTBeHHbIi POH n3nydenus. Jlozumerpus.

OHeprus CBA3M HYKJIOHOB B siipe. SaepHbie cuibl. JledekT Maccol spa.

Anepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl Pa3BUTHUSA
AJIEPHON DHEPrETUKH.

Mertonsl perucTpaluy U UCCIEN0BAHUS AIIEMEHTAPHBIX YACTHII.

OyHaaMEHTaJIbHbIE B3aUMOJICUCTBUSA. bapuoHBI, ME30HBI UM JICNTOHBI.
[IpencraBnenne o CtangapTHoi Moaenu. KBapk-TiitooHHas MOAENb apPOHOB.

®usuka 3a npeaenamu CrtaHmaptHo Mojenu. TéMHas marepust U TEMHas
DHEPIUsl.

EanHcTBO pU3nuecKoi KapTUHBI MUpA.

TexHuyeckue yCTpoMCcTBa U TEXHOJOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBIi  peakTop, TEPMOSIEPHBIN peakTop, aToMmHas Oomo0a,
MarHUTHO-PE30HaHCHask TOMOrpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanre TpekoB 4acTHIl (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriouieHust 0eTa-4acTUl] aTFOMUHHAEM.

Pa3zgen 8. DiemMeHTHI ACTPOHOMUM U ACTPOQU3HKH.



Otanbl pa3BUTUS acTpoHOMUU. [IpuKiiaiHOe 1 MUPOBO33PEHUYECKOE 3HAUEHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (UBUKHA IS OOBSICHEHHS TPUPOIBI
KOCMHUYECKUX 00BEKTOB.

MeTtonbpl acTpOHOMUYECKUX HccaeqoBaHUN. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEAaTMOC(EpHast aCTPOHOMHUS.

Bun 3Bé3gHoro Heba. Co3Be3mus, SpKue 3BE3MBI, IUIAHETHI, UX BHUIMMOC
JIBUKCHUE.

CosiHeuHas cucrema.

Connne. ConmHeuHasi akTUBHOCTD. MicTounuk sHepruu CostHIa U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmma «CeKTpaabHbIN KJIacc —
CBETUMOCTBY». 3BE3/IbI TJIAaBHOM I1OCIIEIOBAaTEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIbHOCTU. BHYTpeHHEe CTpoecHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonuu CojHIa U
3BE3/. DTalbl )KU3HU 3BE3.

Mineunsiii [lyte — nama I'amaktuka. [lonmoxenne u aBmwxkeHue CoyHUA B
[Namaktuke. Tunel ranakruk. Pagnoranaktuky m kBaszapsl. UEpHBIE ABIPHI B SApax
TraJIaKTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa00ua. Pazberanue raigakTuk.
Teopus bonpiioro B3peiBa. PemkToBOE M3ITyUeHHUE.

Macmtabnas ctpyktypa Beenennoid. MeraraiakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

Habmronenus 3BE3mHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIb30BaHHUEM
KOMITBIOTEPHBIX TPUJIOKECHUHN ISl OTPEICIICHHS TTOJIOKECHHSI HeOSCHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBbIE cO3Be3ausd CeBEpHOro MOJyIIapus U SIPKUE
3BE3ILI.

HaGmronenuss B Tteneckon JlyHbI, TJIaHET, TyMaHHOCTEM W 3BE3MHBIX
CKOILJICHUU.

Pu3nvecKuil MPaKTUKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIUYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTEIBHBIX MTPUOOPOB U KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOIIOTHBIC 1 OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPCHUHN (PU3MYCCKUX BEIIMYHH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeeHME  KOCBEHHBIX  HW3MEPEHUM, MCCIEHOBAHMKA  3aBUCUMOCTEU
bu3MUecKkuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pazdenax «YUYEHHUUYECKMUA  HKCIECPHUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

O06o0maromiee NOBTOPEHUE.



O0o061enHre U cucTeMaTu3alus CoAepKaHus pa3fenoB Kypca «MexaHukay,
«MonekynspHas puznka U TepMOIUHAMUKA», « DIEKTpoauHaMuKay, «Konebanus
U BOJHB», «OCHOBBI CHENHAIBHON TEOPUM OTHOCUTEIBHOCTHY, «KBaHTOBas
busnka», «IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku M acTpOHOMHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHYECKOH chepax NedaTeIbHOCTH YeIoBeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAyYHOW KapTHHE MHUPA, 3HAUECHUE ONMMUCATEIbHOM,
CUCTEMATH3UPYIOIIEH, OOBSCHUTEIBHOW U TMPOTHOCTHYECKON  (QyHKIUI
bu3nyeckoit Teopuu, poib (HU3MIECKON Teopruu B POPMUPOBAHUU MPEIACTABICHUI
0 (Qu3NUYeCKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KApTUHBI MUpPa B 0OIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUNA O IPUPOJIE.

MexnpeaMeTHbie CBA3M.

N3yuenue kypca ¢usuku yrayonéHHoro ypoBHs B 11 kiacce
OCYILECTBIIIETCS C YYETOM COAEPIKATEIBHBIX MEXKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTUKH, OUOJIOTUM, XUMUH, T€Orpauu U TEXHOJIOTHUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHO20
nO3HaHuA: SBJICHHWE, HAay4yHbId (DaKT, rumoresa, (pU3MUYECKas BEIWYMHA, 3aKOH,
Teopusi, HAOIIOJAECHHE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBast J1adbopaTopus.

Mamemamuka: pelUIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETpHYECKHUE
(yHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXAECTBO. BEKTOpPBI M MX NPOEKIMU HAa OCHU KOOPIAMHAT, CII0KEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIWNA. [Ipu3Haku mNOMOOHS TPEYTOJBLHHUKOB,
OTIpeJIeNICHHE TUIONIAIN TIOCKUX PUryp u o0béma Tel.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpOnE, KoseOaTeabHbIe
JBWKEHHUS B JKABOM MPUPOJIC, IKOJOTMYECKHUE PHUCKH TPU TPOU3BOACTBE
JJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yJIbTPa3BYKOBasg JUArHOCTUKA B MEJUIIMHE, ONTUYECKUE SIBJICHUA B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUINYECKAsI CTPYKTYpa TBEPIBIX
T€JI, MEXaHU3Mbl O0Opa30BaHUS KPHUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHbINA
aHaJINn3.

T'eocpaghusa: wmarHuTHbIE MOJIOCA 3€MIIM, 3QJI€KH MArHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE ITOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
AJIEKTPOBUTATEND SIKOOM, TeHepaTOp MEPEeMEHHOT0 TOKa, WHAYKIIMOHHAS IeYb,
JIMHUM JJIEKTPOIIEpenay, 3JIEKTPOJABUTATEIb, Paaap, PaauOIPUEMHUK, TEIEBU30D,
anTeHHa, TtenedoH, CBU-meub, ynIbTpa3ByKOBas JUATHOCTUKA B TEXHHKE,



IIPOEKLMOHHBIN almapar, BOJOKOHHAs ONTHKA, COJHEYHas OaTapes, ClIyTHUKOBbBIE
IPUEMHHKH, sJIEPHAsA DJHEPTETHUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI T10 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaThl OCBOCHMS YyuyeOHoro mpeamera «Duszukay
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJAUIIMOHHBIM [IEHHOCTSIM POCCHUHCKOIro OOIIEeCTBa, PACIIMPEHUE KU3HEHHOIO
OMbITA U OMbITA AEATEIBHOCTU B IPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHOU JESTENBHOCTH, B TOM YHCIIE B YACTH:

IrPaKIAHCKOI0 BOCIIMTAHMSA:

e C)OPMUPOBAHHOCTH I'PAKTAHCKON MO3UIMU OOYYAIOIIErOCsl KaK aKTHBHOIO
Y OTBETCTBEHHOTO YJIEHA POCCUMCKOI0 OOIIECTBA;

e IPUHATHE  TPAAUIMOHHBIX  OOIIEYENIOBEYECKMX TIYMaHHUCTHYECKHX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTHb BECTH COBMECTHYIO JEATENBHOCTh B MHTEPECAX TPAXKIAHCKOIO
o0miecTBa, yd4acTBOBaTb B CaMOYIIpaBJICHMM B 00pa3oBaTeIbHOM
OpraHu3aluy;

e YMEHHUE B3aMMOJICCTBOBATH C COLMATIbHBIMU UHCTUTYTAMU B COOTBETCTBUU
C UX (PYHKIMSMU U HA3HAYEHUEM;

¢ TOTOBHOCTH K TYMaHUTapPHOU U BOJIOHTEPCKOU IEATENBHOCTH.

NATPUOTHYECKOr0 BOCIIMTAHUSA:

e chOPMHUPOBAHHOCTD POCCUHCKOM rpakIaHCKOU UECHTUYHOCTH,
NaTPpUOTU3MA;

¢ [IECHHOCTHOE OTHOIIEHUE K TOCYIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSAM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOPMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUYECKOTO TOBE/ICHUS;

¢ CIIOCOOHOCTh OLICHUBATh CUTYalUI0 U NPUHUMATh OCO3HAHHBIE DPEIICHUS,
OPUEHTHUPYSACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B JEATEIIBHOCTH YYEHOTO;

e OCO3HAHME JMYHOTO BKJIa/1a B IOCTPOCHUE YCTONYUBOIO OYIyLIETO.

ICTETHYECKOI0 BOCIIMTAHMA:

¢3CTETUYECKOE OTHOLIEHHE K MHpPY, BKJIKOYasg JCTETUKY HAyYHOTO

TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHMSA:



e HHTEPEC K pa3MuUHbIM chepaM MpodeCcCHOHATBLHON NEeITeTbHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiel mpodeccuu B peain30BhIBaTh COOCTBECHHBIC
KU3HEHHBIC TIJIaHbI;

¢ TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO H CaMOOOpa30BaHUIO B 001acTH
GbU3UKY HA IPOTSHKEHUU BCEH JKU3HM.

IKOJIOTHYECKOT0 BOCITUTAHUSA:

e chOpMHUPOBAHHOCTH JKOJOTHYECKON KYJIBTYPBI, OCO3HAHHE TJI00aTHHOTO
XapakTepa dKOJIOTHIECKHUX MPooIIeM;

o IJIAHUPOBAHUE W OCYIICCTBICHHWE [EHCTBUH B OKpYyXKamIled cpeae Ha
OCHOBE 3HaHUS IIEJIeH YCTOMYMBOTO Pa3BUTHUS YEIIOBEUECTBA;

e PaCITUPEHHUE ONBITA ACATEIBPHOCTH JKOJIOTMYECKOW HAIPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOTO MO3HAHUS:

e COOPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (DHU3UICCKON HAYKH;

¢ OCO3HAHHWE IIEHHOCTH HAYYHOW JIEATEIHHOCTH, TOTOBHOCTH B IIpOIIECCE
U3y4eHUs: (PU3MKH OCYIIECTBISATh MPOEKTHYIO M HCCIEI0BATEIbCKYIO
NeSATEeIbHOCTh MHIUBUIYATIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE YUeOHbIE JeiicTBUSA
ba3oBble jornueckune aeiicTBUS:
e CAMOCTOSITEILHO  (hOopMynUpOBaTh M aKTyalU3UpOBaTh  MpoOsieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
e OTIPENIETIATh IIEM JCATENbHOCTU, 3aJaBaTh MapaMeTpPbl U KPUTEPUH UX
JIOCTUKEHUS,
e BBISIBJIATH 3aKOHOMEPHOCTHM U TPOTUBOPEYHS B paccMaTpUBaAEMbIX
bu3NYeCcKuX SIBICHUSIX;
e pa3pabaThIBaTh TUIAH PEIICHUs] MPOOJIEMBbI ¢ YYETOM aHaAIM3a MMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;
¢ BHOCUTb KOPPEKTHUBBI B  JEATEJIBHOCTh, OIICHUBATh COOTBETCTBHUE
PE3YIABTATOB LIEJISIM, OLICHUBATh PUCKU MOCJEACTBUN JEATEIHbHOCTH;
e KOOPAMHUPOBATH M  BBHINIOJHATH PabOTy B  YCIOBHSIX  PEaTbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,
e Pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBrbIe ucciaenoBarejbCKHe 1eHCTBUA:
e BJIQJIETh HAYYHOW TEPMHHOJIOTHEHN, KIIOUEBBIMU MOHATHUSIMU M METOAAMU
buznueckoil HayKu;



e BIIaJICTh HABBIKAMH y4€OHO-UCCIIEI0BATENBCKON U MPOSKTHOM JEATEIIbHOCTH
B 0071aCTH (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY
MOWCKY  METOJOB  pemieHus  3agady  (U3MYECKOTO  COAEp KaHMUSA,
IPUMEHEHHUIO Pa3IMYHbIX METOJOB IT03HAHUS;

*BJIQJIETh BHJAMU JAEATEIBHOCTH IO IOJIyYEHHUIO HOBOIO 3HAHMS, €ro
UHTEPIIPETALNU, TPEOOPa30BAHUIO U MPUMEHEHHUIO B PA3TUYHBIX YUEOHBIX
CUTyalusiX, B TOM YHUCJI€ MPH CO3/JaHUU Y4E€OHBIX MPOEKTOB B 00JIacTH
bu3uKy;

* BBISIBJISAITh IIPUUMHHO-CJIEICTBEHHBIE CBSI3M W aKTyaJlM3MpoOBaTh 3ajady,
BBIIBUTAaTh TUIOTE3y €€ pEIIeHUs, HaxoQuTb AapryMeHTbl Jid
JI0Ka3aTelIbCTBa CBOMX YTBEP)KICHMI, 3a/7aBaTh NMapamMeTpbl U KPUTEPUU
pEelLIeHHS;

e AHAIN3UPOBATH IIOJIyYCHHBIE B XOJE€ pELICHUA 330a4d PE3yJbTaTshl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTD, IPOTHO3UPOBATh N3MEHEHHUE B
HOBBIX YCIIOBHSIX;

eCTaBUTh M (OpMyIHpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOMN
NEeSATEIbHOCTH, B TOM YHCIIE TPU U3YYEHUH (PU3UKH;

e 1aBaTh OLICHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OMIBIT;

eyMETh IEPEHOCUTh 3HaHUA 1O (U3MKE B NPAKTUYECKYI 00JacTh
KU3ZHEIEATEIbHOCTH;

e YMETh MHTETPUPOBATH 3HAHMS U3 PA3HBIX MIPEAMETHBIX 00JIacTel;

e BBIJIBUTaTh HOBBIE UJIEH, IIPEJIaraTh OPUTMHAIBHBIE TTOIXO/IbI U PEILEHUS;

e CTaBUTb MIPOOJIEMBI U 3a]1a4H, JOMYCKAIOIUE AIbTEPHATUBHBIE PEIICHHUS.

Pabora c nndopmanueii:

e BJIaJIETh HAaBBbIKAMU MOJy4YEeHHUS] HHPOPMALIMH (PU3HUECKOTO COAEPKAHUS U3
MCTOYHUKOB PA3HBIX THUIIOB, CAaMOCTOSITEJIbHO OCYIIECTBISATh IOUCK,
aHallu3, CUCTEMAaTU3allli0 M UHTEPIPEeTalni0 MHPOPMALUU pa3IHMYHBIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

e OLICHUBATh JIOCTOBEPHOCTh MH(OpPMAIUY;

¢ ICMIOJB30BATh  CPEACTBA HMH(POPMALMOHHBIX M  KOMMYHHUKAlMOHHBIX
TEXHOJIOTMA B  PEIIEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIoJIeHuEM TpeOOBaHUIl SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHusi, MPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€30MaCHOCTH;

e CO3/1aBaTh TEKCTHI (PU3MUYECKOTO COJAEpX aHUS B PA3IMYHBIX (opMarax ¢
yu€TOM Ha3HayeHHs: WHGOpMalWMU M IIeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAaJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIHU3AIIH.

KoMMmyHMKaTHBHBIE YHMBEpPCAJbHbIE y4eOHbIe JeHCTBHS:



¢ OCYIIECTBIISAITh OOILEHWE Ha Yypokax (U3UKM H BO BHE-ypPOUHOU
JIESITEIbHOCTH;

e pacrmo3HaBaTh NPEANOCHUIKM KOHGIMKTHBIX CHUTyalluii W CMAr4ath
KOH(JIMKTHI;

e pa3BEPHYTO M JIOTMYHO M3JaraTh CBOIO TOYKY 3PEHHUSI C HCIIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB;

e IOHUMATh U HCIIOJIb30BATh MPEUMYIIIECTBA KOMAHIHOW U WHIANBUAYAIbHON
paboTHI;

 BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX AEHCTBHH C y4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/I0TO YJI€Ha KOJUIEKTHBA,

e IPUHUMATh I1EIM COBMECTHON JEATEIbHOCTH, OpPraHU30BBIBATH W
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTAaBJIATH IUIaH
NEHCTBUM, pacpeeNsaTh pojid ¢ y4€TOM MHEHHUI YYaCTHUKOB, OOCYKIaTh
pe3yJIbTaThl COBMECTHON padOTHI;

e OIICHMBATh KAaueCTBO CBOETO BKJIaJa M KaXAOTO YYacTHHKA KOMaHIBI B
o0l pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

e IpE/JIaraTh HOBBIC TIPOCKTHI, OIICHWBATH HUACH C TIO3UIIMH HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

¢ OCYLIECTBIISITh IO3UTHBHOE CTPATETMYECKOE TIOBEJECHUE B Pa3IMYHbIX

CUTyallusX, TMpOSBIATH  TBOPYECTBO U  BOOOpaXeHUE,  OBbITh
WHUIIMATUBHBIM.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

Camoopranusanus:

¢ CAMOCTOATEIBHO OCYIIECTBIISITh MO3HABATEIbHYIO AESITEILHOCTh B 00JacTH
(U3UKK U ACTPOHOMMH, BBISIBJIATH MTPOOJIEMBI, CTABUTh U (POPMYJIHPOBATH
COOCTBCHHEIC 3a]1a4H;

e CAMOCTOSITEIBHO COCTABJISATH IIJIAH PELIEHUS PACYETHBIX M KA4ECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOM paboThl ¢ YYETOM UMEIOUINXCSA
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUH;

e 1aBaTh OLIEHKY HOBBIM CUTYalLlUsIM;

e paCIIMPSTh PAMKH Y4E€OHOTO MpeIMeTa Ha OCHOBE JTUUHBIX MPEIOYTECHHI;

e ICTIATh OCO3HAHHBIA BHIOOP, AapTryMEHTHpPOBAaTH e€ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

e OLICHUBATh MPUOOPETEHHBIN OTIBIT;

e CIIOCOOCTBOBATh (POPMUPOBAHUIO W TMPOSBICHUIO SPYIULUA B 00JaCTH
(GU3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTElIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:



e 1aBaTh OILIEHKY HOBBIM CHUTYaIUsIM, BHOCUTh KOPPEKTHUBBI B JACSITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB IIEIISIM;
eBIIAJICTh HAaBBIKAMH  TIO3HABATEIbHON  pediiekcun Kak  OCO3HAHHS
COBEpIIAEMBIX JEMCTBUI U MBICIUTEIbHBIX MIPOLIECCOB, UX PE3YJIBTATOB U
OCHOBaHMUI;
¢ ICTIOJIB30BaTh MPUEMBI PeIICKCHH JJIsi OLIEHKUA CUTYalliH, BEIOOpa BEPHOTO
peleHus;
e YMETh OLICHUBaThb PUCKM M CBOEBPEMEHHO INPUHUMATh PEIICHUS IO MX
CHMIKEHHUIO;
e [PUHUMATh MOTUBBl U apryMEHTBl APYTUX IPU aHAIU3E PE3yIbTATOB
JeSITEIbHOCTH;
e IPUHUMATH €051, TOHUMAsi CBOM HEJJOCTATKU U JIOCTOUHCTBA;
e IPUHUMATh MOTUBBI U apryMEHTBl APYTUX MpPU aHAIU3E PE3yIbTaTOB
NESITEIIbHOCTH;
e IPU3HABATH CBOE MPABO M MPAaBO JPYTHX Ha OIIHOKH.
B mporecce AOCTHMXEHHS JIMYHOCTHBIX PE3YJIBTaTOB OCBOCHHS MPOTPAMMBI IO
bu3uke s ypOBHA CpeaHero ooOmero oOpa3oBaHUd Yy O0O0y4aroluxcs

COBEPIIECHCTBYETCS AMOLMOHAIIbHBIN UHTEJUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCTH:
e CAMOCO3HAHHS, BKJIFOYAIOIIETO CIIOCOOHOCTD MMOHUMATh CBOE

HYMOIMOHAIEHOE COCTOSTHUE, BUICTh HAMPABICHUS Pa3BUTHS COOCTBEHHOM
HIMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

e CAMOPETYJIUPOBAHMS, BKJIIOYAIONIETO0 CAMOKOHTPOJb, YMEHHUE TPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJaNTHUPOBATHCS K
OMOITMOHAJIEHBIM W3MEHEHUSM M TPOSBIATh THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

e BHyTPEHHEW MOTUBAIINH, BKJIIOYAIOIICH CTPEMIICHHE K JOCTHUKEHUIO TIETH U
ycrexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh, MUCXOMIS W3
CBOHMX BO3MOXKHOCTEH;

e OMITATHH, BKJIFOYAIOIICH  CIIOCOOHOCTh  TOHHMATh  AMOITMOHAILHOE
COCTOSIHUE JPYTHX, YYHUTHIBATH €ro TPH OCYIICCTBICHHH OOIICHWS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

e COLIMATBHBIX ~ HABBIKOB,  BKJIIOYAIONIUX  CIIOCOOHOCTh  BBICTPAaWBATh
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspemarh KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATBI



K xonny oOyudenus B 10 knacce mpeIMeTHBIE pe3yNbTaThl HA YIIyOIEHHOM
YPOBHE JIOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITXCSI YMECHHUIA:

e IOHUMATh POJIb  (U3UKA B  DKOHOMHYECKOW, TEXHOJOTUYECKOH,
HKOJIOTHYECKOM, COIMAJIbHOM M JITHYECKOM cdepax esTeIbHOCTH
4eJioBeKa, PoJib U MECTO (M3HKU B COBPEMEHHON HAy4YHON KapTHUHE MUpa,
3HaYCHHE OIHUCATENbHON, CHUCTEeMATU3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMN  (HU3HMYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKU, POJb (U3UUYECKOM TEOpHUH B
dbopMHUpOBaHUU MIPEACTABICHUHN O (PU3NYECKON KapTUHE MUDA;

e pa3JIMYaTh YCJIOBHS MPUMEHUMOCTH MOJIEIeH (GU3MUYECKUX T U MPOIIECCOB
(stB7ICHMIT): WHEpIMANIBbHAS CHCTeMa OTCUéTa, aOCONIOTHO TBEPAOE TEJo,
MaTepualibHas TOYKa, PABHOYCKOPEHHOE JIBXKEHUE, CBOOOJHOE TajieHuE,
a0COJIFOTHO yIIpyrast jaedopmalius, aOCOJIOTHO ynpyroe W abCOIIOTHO
HEYIIPYyro€ CTOJIKHOBEHHMS, MOJIEIM Ta3a, KUIAKOCTU U TBEPIOTO
(KpUCTAIIIMYECKOr0) Tea, UIealIbHbINA Ta3, TOUCUHBIN 3apsijl, OJHOPOIHOE
AIEKTPUYECKOE TOJIE;

epa3nMyYaTh yYCJIOBUS (TpaHUIIbl, 00JaCTH) TPUMEHUMOCTH (DUINUECKUX
3aKOHOB, TTOHMMAaTh BCEOOMIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;

e AHAIM3UPOBATH U OOBSACHITH MEXaHWYECKHE TMPOLECChl U  SBIICHMUS,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABWKEHUS, (HOPMYJIbl KHHEMAaTUKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [anumes 1Jis CKOPOCTH M TEepeMEIeHUs,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPaHEHHUSI UMITYJIbCA U MEXaHUYECKOU
SHEPIruM, CBsI3b PabOTHI CUJIBI C U3MEHEHHUEM MEXAaHUYECKOW SHEpPTruu,
YCJIOBUSI paBHOBECHS TBEPIOro Tena), NOpPH HSTOM HCIOJIb30BAThH
MaTeMaTU4eCKOe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['anumes, BToporo
U TPEThEro 3akOHOB HBIOTOHA, 3aKOHOB COXpPAHEHUS HWMIYJIbCAa U
MEXaHUUYECKOM IHEPTUH, 3aKOHA BCEMUPHOTO TSATOTCHHUS;

e AHAJIM3UPOBATh M OOBSCHATH TEIUIOBBIE MPOIECCHl U SIBJICHUS, UCIOJB3YS
ocHoBHble moJokeHns MKT u 3akoHBI MONEKYISIpHOW (UBHKK U
TepMOJIMHAMHUKU (CBA3b JIABJCHUS HJEAJBLHOIO Ta3za Cco CpeaHen
KUHETUYECKOU HDHEPrUer TEIJIOBOTO JBUKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJ, CBSI3b TEMIIEpATyphl BEIIECTBA CO CpPEIHEU KHUHETUYECKOU
SHEPruel TEMJIOBOTO ABMYKEHHUS €r0 YacCTHll, CBSI3b JABJICHUS UACATbHOTO
ra’a ¢ KOHLEHTpalUWeW MOJEKYJ H €ro TeMIEepaTypou, YpaBHECHHUE
MenpaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJWHAMUKH, 3aKOH



COXpPAaHEHUSl SHEPTrMU B TEIUIOBBIX MPOIECCaX), IPU ITOM HCIOIb30BATh
MaTeMaTH4YeCKOe BBIpAXKEHUE 3aKOHOB, YKa3bIBATh yCJIOBUS
IIPUMEHMMOCTH ypaBHeHUsA MenaeneeBa—KiranenpoHa,

e AHAJIU3UPOBATH U OOBSICHATH ANEKTPUUECKHUE SIBJICHUS, UCIIOJIb3YsI OCHOBHBIE
MOJIOKEHUS! U 3aKOHBl  DJIGKTPOJMHAMUKHM  (3aKOH  COXpaHEHUSs
AIEKTPUYECKOTO 3apsaa, 3aKO0H Kynona, MOTEHIIUAIBHOCTD
ANEKTPOCTATUYECKOTO TMOJIsA, MPUHLHUI CYNEPHO3UIMHU DIECKTPUUECKUX
MOJIEN, TP ATOM YyKa3blBas YCJIOBUS NPUMEHMMOCTH 3akoHa Kyrona, a
TaKX€ MPAKTUYECKU BAXKHBIE COOTHOIIEHHUS: 3aKOHbI OMa il ydacTka
ey WU A 3aMKHYTOM JJIEKTPUYECKOM 1enu, 3akoH Jxoyis—JIeHna,
npasuia Kupxroda, 3akonsl @apazes A 31eKTPoIu3a);

e ONMKCHIBATh (PUBUYECKUE TIPOILIECChl U SBJICHUS, MCIOJIb3Ys BEIUYHUHBI:
MEPEMEILICHHUE, CKOPOCTh, YCKOPEHUE, UMITYJIBC T€JIA U CUCTEMBI TEJ, CHUIIA,
MOMEHT CHWJIbI, [aBJICHUE, NOTEHUUAIbHAS DSHEPrusl, KUHETUYECKas
SHEPrusi, MEXaHWuyecKas SHeprus, padoTa CWibl, LIEHTPOCTPEMUTEIBHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YHOPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
DHEPrus B3aMMOJEHCTBUS Tena ¢ 3eMi€éil BOMM3M €€ MOBEPXHOCTH,
9HEprus ynpyroi gedopMmaiv TMPYKUHBL, KOJIMYECTBO TEIUIOTHI,
abCoJIoTHAs TeMIiepaTypa Teja, padoTa B TEPMOJUHAMUKE, BHYTPEHHSS
DHEPrus WACATBHOIO OJHOATOMHOIO rasa, paboTa HACaJIBbHOIO rasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ waeanpHOrOo TENMIoBOrO
JBUTATEIIS; AIEKTPUUECKOE M0JIe, HAPSKEHHOCTD 3JIEKTPUYECKOTO OIS,
HaINpspKEHHOCTh TOJISE TOYEYHOTO 3apsija WIM 3apsKeHHOro Iapa B
BAKYyME WU B JUAJEKTPUKE, MOTECHIHAIT 3JIEKTPOCTATUYECKOTO MOJIs,
Pa3HOCTh  IOTEHIMANOB, JJEKTPOABWKYLIas CWja, CWiIa  TOKa,
HaMpspKeHWE, MOIIHOCTh TOKa, OJJIEKTpUYecKkass €EMKOCTh IJIOCKOTO
KOHJICHCATOpa, COMPOTHBIICHHE yYacTKa LENHU C MOCIEI0BAaTEIbHBIM U
napajuielIbHbIM COEUHEHUEM PE3UCTOPOB, SHEPTHUSI AIEKTPUUECKOTO OIS
KOHJIEHCATOpa;

e OOBACHATH OCOOCHHOCTH MPOTEKAHUSI (PU3UYECKUX SBJICHUN: MEXaHUYECKOE
JBUKEHUE, TEIJIOBOE JABMKEHUE YACTHI] BEILIECTBA, TEIJIOBOE PAaBHOBECHE,
OpoyHOBCKOe  nBKeHHe, 1uddy3usi, ucnapeHue, KUICHUEe U
KOHJICHCAIUsl, [UIABJICHUE W  KPUCTAJIM3AlUs, HaIpaBICHHOCTb
TerIonepeaayu, dJAEKTpU3alns Tel, SKBUMOTCHIIMAIBHOCTh MMOBEPXHOCTU
3apsKEHHOTO TTPOBOIHUKA,

o MPOBOJINTH MCCIICIOBAHUE 3aBUCHUMOCTU OJHOW (DU3UYECKON BEIMYUHBI OT
IpyroM C  HWCHOJIb30BAHHEM  IPSAMBIX  W3MEPEHUM, TIPU  OTOM
KOHCTPYUPOBATh YCTAHOBKY, (DUKCHUPOBATH pE3YyJIbTaThl MOJTYYSCHHOU
3aBUCUMOCTH (DU3WYECKUX BEJIWYMH B BHUAE TIpaduKoB ¢ Y4ETOM



a0COJIFOTHBIX MOTPELIHOCTEN U3MEPEHUH, AeIaTh BEIBOJbI MO pe3yJibTaTam
UCCJIEI0BAHNUS;

¢ MPOBOJINTh KOCBEHHBIC M3MEpPEHUsS (U3MYECKUX BEIWYWH, IPU OTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJlT U3MEPEHUs, OLIEHUBATh A0COJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;

 IPOBOJIUTh OMNBITHI MO MPOBEPKE MPEIT0KEHHON TUIOTE3bl: JIAHUPOBATH
AKCIIEPUMEHT, COOMPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIYYEHHBIE PE3yJbTaTbl U JI€JIaTh BBIBOJ O CTaTyce€ NPEAJIOKEHHOU
TUIIOTESBI;

e COOMIOAATH MpaBuiia OE30MACHOTO TPy/Aa MPHU MPOBEICHUU HUCCIEIOBAHUM B
pamMKax  y4yeOHOro  OKCIepUMEHTa, MpakTUKymMa U  ydeOHo-
HCCIICIOBATEIIbCKOM M TPOEKTHOM JIESITETbHOCTH C HCIOJIb30BAHUEM
U3MEPUTEILHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYAOBAHUS;

epe€lIaTh pACUETHBIC 33/]a4d C SBHO 3aJaHHOW M HESIBHO 3a/IaHHOU
(Gu3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJEIM, OTBeYarolled TpeOOBaHUSAM 3ajauH,
NPUMEHSITH  (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTHM M  IOCTYJIAThl
bu3nUecKuX TEOpUd MpPHU UCHOJB30BAaHUU MATEMAaTHUYECKUX METOJ/IOB
peLIeHHUs 3a/1a4, POBOJUTh pACUETHl HA OCHOBAHWH UMEIOIINXCS JAHHBIX,
aHaJIU3UPOBAaTh PE3yJbTaThl U KOPPEKTHUPOBATh METOABI PEIICHUS C
Y4€TOM IMOIYYEHHBIX PE3YJIbTATOB;

e pelIaTh KaU€CTBEHHBIE 33/1a4u, TPEOYIOIHEe MPUMEHEHUS 3HAHUHN U3 Pa3HBIX
pasnenoB Kypca (U3MKHA, a TaKKe HWHTETPAalMM 3HAHUM W3 JIPYTUX
MPEAMETOB €CTECTBEHHO-HAYyYHOTO IMKIIA: BBICTPAUBATH JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOI HAa N3yUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (U3UYECKUE SIBICHUS;

¢ ICTIONb30BATh TEOPETUYECKHE 3HAHUS I  OOBSCHEHHUS OCHOBHBIX
MPUHITUTIOB PabOTHI U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOLECCOB;

e IPUBOAUTH TPUMEPHI BKJIaJIa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTUE HAYKH, B OOBSCHEHUE MPOIECCOB OKPYKAIOIIEr0 MHpA, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTH;

e AHAJIM3UPOBATHh W OIICHUBATH TOCIEJCTBUS OBITOBON M MPOM3BOJICTBEHHOMN
NeATEIbHOCTH YEeJOBEKa, CBA3AHHOM C (PU3MUYECKUMHU NPOLECCaMU, C
MO3UIINHI HKOJIOTUUECKON O€30MacHOCTH, MPEICTABICHUN O palliOHAILHOM
MPUPOJIONIOIB30BAHUH, & TAKKE PA3yMHOM HCIOJIb30BAHUU JOCTHKEHUMN
HAayKM MW TEXHOJIOTMH JUIsl JalbHEHIIEro pa3BUTHS YEJIOBEUYECKOTO
00I11eCTBa;



e IPUMEHSATH Pa3IMyYHbIe CIOCOObI paboThl ¢ MHPOpMaIUEl (U3NIECKOTO
COJEpKaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOUCKA, NepepalOTKU U NPEAbsSBICHUA Y4YEOHOH U
HAy4YHO-IIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAHUS U UHTEPIIPETALUN
uHbOpMaIlMK, TOJYUYEHHOM M3 Pa3IUYHbIX HCTOYHHUKOB, KPUTHUECKU
aHAM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMio W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA MH(OpMaLUY;

* IPOSIBJIATH OpraHHU3allOHHBIE U NI03HABATEIIbHbIE YMEHHUS
CaMOCTOSITEIFHOTO ~ MPHOOPETEHUsI HOBBIX 3HAHUKW B  MpoIlecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATENLCKUX padoT;

epaboTaTh B TpYIIE C KCIOJIHEHUEM pA3JIMYHBIX COLMAJIBHBIX POJIEH,
IUTAHUPOBaTh pabOTy I'PYMIIbl, PAMOHATIBHO PACTIPEACIATh AEATEIbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBATHO OIICHWBATHh BKJIAJ] KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

o IPOSIBIISITh MOTUBALIMIO K Oyaynieil mpo(ecCHOHaIbHON AESTENbHOCTH 10
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.

K xoniy oOyuenuss B Il knacce npeaMeTHbIC pPe3ysbTaThl Ha YIIIYyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIOMIUXCSl YMEHU:

e IOHUMAThH POJIb (PU3UKU B SKOHOMHUYECKOM, TEXHOJIOTUYECKON, COIIUATIbHOMN
U ITUYECKON cdepax IesTeTbHOCTH YeJIOBEKa, POJib U MECTO (PU3HKH B
COBPEMEHHOW HAYYHOW KapTUHE MHUPA, POJIb ACTPOHOMUH B IPAKTHYECKOMN
JEATEeIbHOCTH YeJIOBEKa M JajdbHEUIIeM HaydYHO-TEXHHUYECKOM pPa3BUTHH,
3HAUEHHUE OINUCATEIBbHON, CHUCTEMaTHU3UPYIOUIeH, OOBICHUTEIBHOW W
MIPOTHOCTUYECKON (PYHKIUHA (DU3UYECKOM TEOPHH — DJICKTPOJIUHAMUKH,
CIIEIUAIBHOW TEOPUM OTHOCHUTEIHHOCTH, KBAHTOBOM (PU3UKHU, POJb
¢dusnueckoil Teopun B (POPMHUPOBAHUU MPEICTABICHUUA O (PU3UUECKOM
KapTUHE MHpa, MECTO (PU3NUECKON KapTUHBI MHpa B OOIIEM psIy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IPEACTABICHUN O IPUPO/IE;

e PA3JIMYaTh YCJIOBHS MPUMEHUMOCTH MOJIENEeH (HU3UIECKUX TE U MPOIECCOB
(s1BJIEHMIT): OTHOPOJHOE BIIEKTPUUECKOE U OJHOPOJAHOE MATHUTHOE IO,
rapMOHMYECKHE KOJieOaHUsl, MaTeMaTHYECKUI MasTHUK, WJIeaJIbHBIN
NPY>KUHHBIH MasTHHK, rapMOHUYECKUE BOJIHBI, UJ1€aIbHbIN
KoJieOaTeNbHbIN KOHTYp, TOHKASI JIMH3a, MOJIeJIel aToMa, aTOMHOTO Sifjpa U
KBAaHTOBOM MOJIC/IM CBETA;

e pa3iaMyYaTh YCJIOBUS (TpaHUIIbl, 00JaCTH) MPUMEHUMOCTH (PU3UIECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaJIbHbIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHMS YACTHBIX 3aKOHOB;



e AHATM3UPOBATh U OOBACHATH AJIEKTPOMATHUTHBIE MPOLECCHl U SIBICHUS,
UCIIOJB3Yd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CIEUUAIIBHOW  TEOPUHM  OTHOCHUTEJIBHOCTHM  (3aKOH  COXpPaHECHUS
AIEKTPUYECKOro 3apsja, cwia Awmmepa, cwia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuwio Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B D3JEMEHTE OJJICKTPUYECKOM IIeMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUAIbHOH  TEOpUU
OTHOCUTEIBHOCTH DUHIITEHHA);

e AHAJIU3UPOBATHh U OOBSICHATH KBAHTOBBIE MPOIIECCHl U SBJICHUSI, UCIIOJIb3YS
MOJIOKEHUSI  KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHINTEHHA  UIs
dororddekra, mepBpld U BTOpoW mocTynatsl bopa, mpuHIUD
COOTHOILIEHHSI HeomnpenenéHHocTel [elizenOepra, 3aKOHBI COXpaHEHUs
3apsiI0OBOTO M MACCOBOTO YKCEN UM DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaIMOAKTUBHOTO pacnaia);

e ONMUCHIBATh (PUBUYECKUE TMPOILIECChl U SBJICHUS, MCIOJIb3YS BEIUYHUHBI:
HaMpPsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTATUUECKOTO
MoJIsl, Pa3HOCTh IOTEHIUAJIOB, DJICKTPOJBIMXKYILAS CUJIa, HHAYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKLIHMH, SHEPrUs MArHUTHOTO TMOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA UMIMYJbC, IOJHAs DSHEPrus,
SHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPruUs M UMIYJIbC (POTOHA,
MacCOBO€ UHMCJIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U SA1pa;

e O0OBSCHSATH O0COOEHHOCTH MIPOTEKAHUS buznuecknx SBJICHUU:
AJIEKTPOMArHUTHAS UHIYKIIMSA, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIIus
BOJH, Audpakius, JUCIIepCUs, TMOJHOE BHYTPEHHEE OTpa)xeHue,
dbortoanekTpuueckuit 3¢dext (dhororddekr), ambda- u Oera-pacmaabl
anep, raMMa-uslydeHue snep, (pu3nyeckue MPUHIUIBI CIEKTPATbHOTO
aHanu3a u padoThI Ja3epa;

e OTIPENICTISATh HAMNpPaBICHUE HWHIYKIIMM MAarHUTHOTO TIOJis MPOBOJAHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopenna;

e CTPOUTH U300pakeHUe, CO3aBaeMOe TIIOCKUM 3€pKajioM, TOHKOW JIMH30M, U
PacCUUTHIBATh €r0 XapaKTEPUCTUKHU;

e IPUMEHATh OCHOBOIIOJIATAIONINE ACTPOHOMUYECKUE TMOHATUSI, TEOPUHU H
3aKOHBI JIJI1 aHajiu3a ¢ OOBSCHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CUCTEMAaxX, B MEXKTaJaKTUUYECKOU
cpeje; ABMKEHUS HEOCCHBIX Tel, DBOIIONNH 3BE3/] U BeeleHHoIM;

e MPOBOJNTH  HMCCJICIOBAHUE 3aBUCUMOCTEH  (PU3WYECKUX BEIUYUH C
WCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUW, MPU 3STOM KOHCTPYHUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl TMOJYYEHHOH 3aBUCHMOCTHU



¢uznueckux BeIMYMH B BHIE TpadukoB C y4€ToM aOCOIIOTHBIX
NOTPENIHOCTE  W3MEPEHHW, JellaTh  BBIBOABI IO  PE3yJIbTaTaMm
UCCJIEI0BAHNUS;

* IPOBOJUTh KOCBEHHBIE HM3MEpPEHHUs (U3NYECKUX BEIUYMH, MPU ITOM
BbIOMpaTh ONTHUMAJBHBIM METOJ M3MEpPEHUs, OLICHUBAaTh aOCONIOTHBIE U
OTHOCHUTENbHBIE MOTPEIIHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHHUIA;

¢ IPOBOJUTH OMBITHI MO MPOBEPKE MPEITIOKEHHOW TUIOTE3bl: TUIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IOJIyYEHHBIE PE3yJbTaThl U JENIaTh BBIBOJ O CTaTyce MpenIoKEHHOU
TUIIOTE3BI;

e OITUCHIBATH METO/IbI TOYYEHHS HAYUYHBIX aCTPOHOMHUYECKUX 3HAHMUIA,

e COOJTIO/IATH MpaBuiIa OE30MaCHOr0 TpyAa NP MPOBEJACHUU UCCIEIOBAHUN B
pamMKax  y4yeOHOro  3KCIEepUMEHTa, MpakTUKyMa U  ydeOHo-
UCCIIEIOBATENIbCKOM M MPOEKTHOM JIE€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIBHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

epelIaTh pACUETHBIE 33Ja4M C SABHO 33JaHHOM W HESIBHO 3aJIaHHOMN
(Gu3MYeCcKO MOJENbl0: HAa OCHOBAaHMM aHajdu3a YCJIOBHUS BbIOMpATH
¢usznyeckue MOJENH, OTBEYarolue TpeOOBAHUAM 3aJauyd, MPUMEHSThH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUYECKUX TEOpUH
OpU  HUCIOJB30BAHUM MaTEMaTHYECKMX METOAOB pEIICHHs  3ajad,
IPOBOANUTH PAcu€Thl HA OCHOBAaHMH MMEIOIINXCS TAaHHBIX, aHAJTM3UPOBAThH
pe3yJbTaThl U KOPPEKTUPOBATh METOABI PEIICHUS C YUYETOM IMOIYYEHHBIX
pe3yJbTaToB;

e pelIaTh KaueCTBEHHBIE 3a/1a4H, TPeOYIOLMe NPUMEHEHUS 3HAHUN U3 Pa3HbIX
pa3zenoB Kypca (QU3MKHA, a TakKe WHTETpalil 3HAHUW W3 JPYTUX
MPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHUECKYIO
LENOYKY pacCyKIeHUI ¢ OOpPOi Ha N3yYEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU
U (HU3UYECKUE SBICHUS;

¢ ICTIOJIB30BATh TEOPETUYECKHE 3HAHUS s OOBSCHEHHUS OCHOBHBIX
MPUHIIUATIOB PabOTHl U3MEPUTENBHBIX MPHUOOPOB, TEXHHUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

e IPUBOJIUTH IPUMEPHI BKJIaJ]a POCCUMCKUX U 3apYOEKHBIX yUEHBIX-(DU3UKOB
B pa3BUTHE HAYyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO0 MHpa, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

e AHAJIU3UPOBATHh U OLICHUBATH MOCIEACTBUS OBITOBOM M MPOU3BOJCTBEHHOMN
JIESITEIbBHOCTH YEJIOBEKa, CBSA3aHHOM C (PU3MYECKHMMH IpolieccaMu, C
MO3UIMI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
IPUPOJIOTIONB30BAaHUH, 4 TAKXKE Pa3yMHOM HCIOJB30BaHUU JOCTHXKCHUN



HAyKd M TEXHOJOTMU JUId JaNbHEHIIEro pas3BUTUSA YEIOBEUYECKOTO
00I11eCTBa;

 IPUMEHSTH pa3IMyHbIe CHOCOOBI paboThl ¢ MHpopMarueill (HU3NIecKoro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTMM, IPU ATOM MCHOJIb30BaTh COBPEMEHHBIE MH()OPMALIMOHHBIE
TEXHOJOTHH JJI1 TIOMCKA, TEepepabOTKU U TMPEAbSIBICHUA Y4eOHOU W
HAYYHO-TIOMYJISIPHON HH(OpMalK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMallMK, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHaJIM3UpOBaTh  MOJy4YaeMyr  HMH(OpMalMiO W OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJln3a UCTOYHUKA WH(OpPMALIUU;

o IPOSIBIISATH OpraHu3alHOHHBIE u MO3HaBaTEJIbHbIE YMEHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHUSI IPOEKTHBIX U yUEOHO-UCCIEI0BATENLCKUX padoT;

epaboTarh B TpyHIE C HCHOJHEHUEM PA3IHYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATH PA0OTy IPYIIbI, PALIMOHAIBLHO PACIPEACTATh AEATEIbHOCTD
B HECTAHJAPTHBIX CUTYyalMsX, aJ€KBATHO OLEHUBATH BKJIaJ KaXIOTrO W3
YYaCTHUKOB TPYIIIHI B pEUICHHE pacCMaTPpUBAEMOM MTPOOIIEMBI;

* IPOSIBJIATh MOTHUBALMIO K Oynymied mpodecCHOHANbHOU NeATENbHOCTH 0
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIAL.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosnuuyectBo 4yacos DJIEKTPOHHbBIE
Ne (uudpossbre)
HaumeHnoBanue pa3aesioB M TeM IPOrpaMMBbl Konrpoabusie IIpakruueckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
Pasnea 1. HAYUHBIA METO/1 IIO3HAHUS IIPUPOIbI
1.1 Hayunslii MeTO MO3HAHUS TPUPOIBI 6 0 1
Hroro no pazgeny 6
Pa3zgen 2. MEXAHUKA
2.1 Kunemaruka 10 1 7
2.2 JnHamuka 10 1 7
2.3 Crartuka TBEpIOTO TENA 5 0 3
24 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 10 1 7
Hroro no pazneny 35
Paznea 3. MOJIEKVYJISAPHASA ®U3NKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15 1 5
3.2 Tepmoannamuka. TermnoBbie MalIMHbI 20 1 4
33 ArperaTHble cocTosiHUS BelecTBa. da3oBbie 14 | -
MIEPEXO0/IbI
Uroro no pazgeny 49
Paznen 4. JIEKTPOJAMHAMUKA
4.1 DNeKTpUYECcKoe ToJie 24 1 5
4.2 ITOCTOSIHHBIN 2JIEKTPUYECKUM TOK 24 1 6




4.3 Toku B pa3MyHbIX Cpeaax

6 2
Hroro no pazgeny 54
Paznen 5. PUBHUYECKUN MPAKTUKYM
5.1 PuU3NYECKUN IPAKTUKYM 16 16
Hroro no pazueny 16
PesepBHOE Bpems 10
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 70




11 KJIACC

KonuyecTBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOAUHAMUKA
1.1 MarnuTHOoe nosue 14
1.2 DNeKTpOMarHuTHAasE UHIAYKIIHS 13 1
Wroro no pasaeny 27
Pa3nen 2. KOJIEBAHUS U BOJIHbI
2.1 Mexannueckue KoneOaHus 10
22 ONEeKTpOMarHUTHbHIE KOJIEOAHUS 15
)3 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 10 |
BOJTHBI
2.4 Onruka 25 1
Hroro no pazgeny 60

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

3.1 OcnoBel CTO 5 0
Hroro no pazneny 5
Paznen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynsipHo-BOIHOBOH Ayanu3m 15 1
4.2 ®uszrka aroma 5
43 @du3MKa aTOMHOTO S7Ipa U 3JI€MEHTapHBIX 5

YaCTHI]




Uroro no pazgeny

25

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPO®U3UKU

5.1 DJIEMEHTHI aCTPOHOMHUH U acTPOPHU3NKHI 12
Hroro no pazneny 12
Paznen 6. PUBHUECKHUIN MPAKTUKYM
6.1 Pu3n4ecKuil NPaKTUKYM 16 16
Hroro no pazneny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremaruzanus U 00001IeHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15
' JeSITEIIbBHOCTH, IPUOOPETEHHOTO NPU
u3ydyeHuu kypea ¢pusuku 10 — 11 kmaccos
Hroro no paszneny 15
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 170 16




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

dwusnka — pyHAaMEHTATBFHAS HayKa O
npupoze

KoauuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

HayuHblii MeTOI TO3HAHUS] U METOBI
UCCIIeIOBaHMs (PU3NICCKUX SIBICHUI
DKCIEPUMEHT U TEOPHUA B MPOIIECCE
Mo3HaHus pupoabl. Habmonenue u
9KCIIEPUMEHT B (pH3uKe

Crioco6b1 u3MepeHust (PU3NYECKUX BETUYUH

AOCOIIIOTHAA ¥ OTHOCUTEIIbHAS
MNOTPEIIHOCTH U3MEPEHUIN (PU3NYECKUX
BCIINYUH

MopenupoBanue B ¢pusuke. Poib u mecto
¢u3uKku B pOPMHUPOBAHUHN COBPEMEHHOMN
Hay4YHOM KapTHUHBI MUPA, B IPAKTUYECKOU
NeATeIFHOCTH JIFOAeH

MonenupoBanue B ¢pusuke. Ponb u mecto
¢busuku B QOPMUPOBAHUU COBPEMEHHOMN
Hay4YHOM KapTHUHBI MUPA, B IPAKTHUYECKOU
NeATeIFHOCTH JIFOAeH

MexaHn4deckoe IBHKEHHE. Cucrema
orcuera. OTHOCUTEIBHOCTh MEXaHUYCCKOTO




10

JABWKCHUA. HpﬂMaﬂ n 06paTHa;1 3aJa4uun
MCXaHUKH

Pannyc-BekTop MaTepuaibHON TOYKH, €T0
MIPOEKLMU Ha OcH KoopauHaT. Tpaekropusi.
ITepememienue. CkopocTh. X mpoekuuu Ha
OCH KOOpJUHAT

PaBHOMEpPHOE TPAMOIIMHENHOE IBUKECHHUE.
['padmyeckoe onricanre paBHOMEPHOTO
MPSIMOJIMHENHOTO IBU>KEHUS

11

12

13

CrnosxeHue nepeMelieHnii U CKOPOCTEH.
Pewenne 3anau

HepaBHomepHoe nBUKeHHE. MTHOBEHHAs
CKOpocTh. Yckopenue. [IpsamonnHeiinoe
JABVKCHUC C MMOCTOAHHBIM YCKOPCHUEM

I'paduueckoe onucaHue NpsIMOJIMHEHHOTO
JIBUKEHMSI C TIOCTOSIHHBIM YCKOPEHUEM

14

CBobOosiHOE najieHne. Y ckopeHue
C¢BOOOIHOTO IMaJleHNA. 3aBUCUMOCTD
KOOpJMHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHH U UX rpaduku

15

16

17

JIBukeHue Tena, OpOIIEHHOT0 MO YTJIOM K
TOPU30HTY

KpuBonuneiinoe npuxenue. /[Bnxenue no
OKPYKHOCTH. YTJIOBas U JINHEHAA
ckopocts. [lepnoa u wacrora.
L{eHTpOoCTpEMUTENBHOE U TIOJTHOE
YCKOpEHHUE

KonTtponbHast pabora o Teme




"Kunemaruka"

IIepssbiit 3axk0oH Hprorona. MHepunansubie
cuctemsl orcyéra. [TpuHnmn

18 oTHOcuTeNbHOCTH ["anuses.
HeunepuuanbHble CUCTEMBI OTCUETA

19 Cuna. PaBHonelicTByromas cuna. Bropoit
3akoH Herotona. Macca

20 Bzaumopeiicteue ten. Tpernit 3aKkoH
Herorona

)1 [Tpunuun cynepno3uiuu cui. Pemenue
3a/1a4 Ha MPUMEHEHHe 3akoHOB HbioToHA
3aKOH BCEMUPHOIO TATOTEHUS.

22 DKBHUBAJICHTHOCTb IPABUTAIIMOHHON U
MHEPTHOM Macchl

3 Cuna TsKeCTH M yCKOpeHne cBOOOIHOTO
naJIeHus
JIBukeHre HeOECHBIX Te U UX

24 MCKYCCTBEHHBIX CIyTHHUKOB. [lepBas
KOCMHUYECKasi CKOpocTb. 3akoHbl Kemepa

25 Cuna ynpyrocru. 3akoH I'yka. Bec tena
Cuna tpenus. [Ipupona u BUabI cUll

26 TpeHus. JIBUKEHUE B KUAKOCTH U rase C
Y4ETOM CUJIbI COTIPOTHUBIIEHUS CPEJIBI

7 JaBnenue. I'mapocrtaTuueckoe 1aBiIeHUE.
Cuna Apxumena
AOCOJIFOTHO TBEPJIOE TEIIO.

28 [TocTynaTenbHOE U BpalaTeabHOE

ABWIKCHUC TBCPAOTO TCIIa




29

30

31

MOMEHT CUJIbl OTHOCUTEIIBHO OCH
BpaieHus. [1neqo cuiibl

CiioxeHue cuil, MPUIOKEHHBIX K TBEPIOMY
teny. LleHTp TsxkecTH Tena. Y cinoBus
paBHOBECHsI TBEPJIOTO Tena. Buasl
paBHOBECHS

Pemenue 3amau

32

33

34

KonTtponbsHas padora no teme "/[uHamuka.
Craruxka TBepaoro tena'

I/IMHy.TIBC MaTepI/IaJIbHOﬁ TOYKH, CUCTCMbI
MAaTCpPHAJIbHBIX TOYCK. HCHTp Macce
CUCTCMbI MAaTCPHUAJIbHBIX TOYCK. TeopeMa (6]
ABVOKCHUU LICHTPA MAaCC

I/IMHYJ'IBC CHJIbI U U3SMCHCHUC UMITYJIECa

Tena. 3aKoH COXPAaHCHUS UMITYJIbCA.
PeaktuBHOE nBHKEHHE

35

MoOMEHT uMITysIbca MaTEPUAIBHON TOYKH.
IIpencraBinenue o COXpaHEHUM MOMEHTA
MMITYJIbCa B LICHTPAJIBHBIX MOJIAX

36

37

38

Pemenue 3agaa

Paborta cuiibl Ha MaJloM U Ha KOHEUHOM
nepemenieHuu. I'paguueckoe
npejcTaBiIeHne paboThl CHIIbL. MOIIHOCTD
CHJIBI

Kunernueckas sueprus. Teopema 06

W3MEHEHHU KHHETHYECKOM OHCPIruun
MaTepHaHLHOﬁ TOYKH

39

HOTGHHI/IaJ'IBHI)Ie 1 HCIIOTCHII U AJIBHBIC




CHIIBI. HOTCHI_[I/IaJ'II)HaH OHEPIus. BTOpaH
KOCMHYCCKasA CKOPOCTb

TpeTbﬂ KOCMHUYECCKaA CKOPOCTh. CBs13b
pa6OTBI HCEIMOTCHUHUAJIBHBIX CHJII C

40 W3MEHEHUEM MEXaHUYECKOW SHEPTUU
CUCTEMBI Tell. 3aKOH COXPaHEHUS
MEXaHUYECKON IHEPIUn
VYrpyrue u Heynpyrue CTOIKHOBEHHUS.

41 VYpaBuenue bepHymu 115 uaeanbHOU
KUAKOCTU

42 KonTtponsHast pabora o Teme "3aKoHBI
COXpaHEHHUs B MEXaHHKe"

Pa3BuTue npenacraBieHuid 0 Ipupoe

43 ter1oTel. OcHOBHBIE noJiokeHust MKT.
Huddysus. bpoyHoBckoe qBUKEHHE
Crpoenue ra3000pa3HbIX, )KUIKUX U

44 TBEPJBIX TeN. XapaKTep JABUKEHUS U
B3aUMOJICCTBUS YaCTHI] BEIIECTBA
Macca u pa3Mepsl MOJIEKYI (ATOMOB).

45 KonuuectBo BemectBa. [locrosiHHas
ABoraapo

46 Temneparypa. TermnoBoe paBHOBECHE.
[lIkana [enbcust

47 Pemenne 3amau

48 Wneanbneiit ra3. ['a30BbIe 3aKOHBI

49 VYpaBuenue Menneneesa-Knaneiipona.
Pemenue 3agau

50 AbcomoTHas TeMieparypa. 3aKoH




51

JanpToHa

I/I30Hp0ueccm B UACAJIbHOM ra3€ €
IIOCTOAHHBIM KOJIMYECTBOM BCIICCTBA

52

53
54

I'paduueckoe mpeacrapieHue
U30TIPOLIECCOB: U30TEpPMa, U30X0pa,
n3zobapa

OcnoBHoe ypaBHeHue MKT

Pemenue 3amau

55

56

57

CBs13b a0COIIOTHOH TemnepaTypbl
TEPMOJMHAMHYECKON CUCTEMBI CO CpEIHEN
KMHETUYECKOM HEpruey mocTynaTeaIbHOro
TEIIOBOT'O IBM)KEHUS €€ YacTHI]

O00011eHre U cUCTEMAaTU3ALMS 3HAHUI 110
Teme "OcHoBel MKT"

KonrtpomnsHas padora no reme "OCHOBbI
MKT"

58

TepmoauHaMuyeckas cucreMa. 3alaHue
BHEIIHUX ycinoBul i T/ cuctemel.
BremHue u BHyTpEeHHUE ITapaMeTpBI.
ITapamerpsl T/l cucTeMbl Kak CpeIHUE
3HAYCHUS BEJIMYMH, OIUCHIBAIOIINX €€ Ha
MUKPOCKOIIUYECKOM YPOBHE

59

HyneBoe Hauano TepMOIMHAMUKH.
Camonpoun3sBoiibHas penakcarus T/]
CUCTEMBI K TEIUIOBOMY PaBHOBECHIO

60

Mogaens naeaabHOro ra3a B
TepMO)II/IHaMI/IKe. YCJ'IOBI/ISI HpI/IMeHI/IMOCTI/I
3TON MOJENIHN




61

62

63

VYpaBaenue MenaeneeBa-Knanelipona u
BBIPXKEHHE VISl BHYTPEHHEH SHEPruu

Bripaxkenue aJisi BHyTpeHHEU SHEprun
OJIHOATOMHOTO HJI€aIbHOIO Trasa.
KBazucrtarnueckue U HeCTaTUYECKHE
MIPOLIECCHI

DneMeHTapHas paboTa B TEPMOJIMHAMUKE.

Boruncnenue paboTsl 1o rpaduky mpoiecca
Ha pV-auarpamme

64

Tennonepenava kak crocod W3MEHEHUs
BHyTpeHHel sHeprun T/l cuctemsl 6€3
CoBepIIEHHS paboThI

65

66

67

KouBek1usi, TenionpoBoAHOCTb,
U3Iy4eHUe

KonnuectBo Temnorel. Tenm1oéMKoCTh Tea.
VYaenpHas u MOJIApHAasA TEIJIOEMKOCTH
BEIlleCTBA. Y AeIbHas TEIIoTa CTOpaHu:Aa
TOIIJINBa

Pacuér xonmyecTBa TEIOTHI pU
Temionepeaye

68

69

70

[TonsiTne 06 aguabaTHOM TMpoOIIECCE.
IIepBbIil 3aKOH TEPMOJAVMHAMUKH

KonnuectBo TemnoTs! 1 paboTa Kak Mephbl
WU3MEHEHUs BHyTpeHHeW sHepruu T/1
CHUCTEMBI

Bropoii 3aK0H TepMOIUHAMUKH IS
PaBHOBECHBIX U HEPaBHOBECHBIX
nporeccoB. HeoGpaTuMocTh MPUPOAHBIX




71

IIponeccoB

[IpuHIMITBI AEACTBUS TEIJIOBBIX MALIWH.

KT

72

73

MakcumanbsHoe 3Hauenue KITJ. T{uxn
Kapno

Penrenue 3anau

74

DKOJOTUUECKHUE aACIIEKTHI UCIIOIL30BAHMS
TEIUIOBBIX ABUTraTelIed. TeruioBoe
3arpsi3HEHUE OKPY’KaIOIIEeH Cpeibl

75

76

Pemenue 3amau

O00011IeHNE U CUCTEMATU3AIUS 3HAHUH 110
teme "Tepmonunamuka. TemnnoBbie
MAaIITuHE!"

77

KonTponbHas pabora no teme
"Tepmonunamuka. TennoBble MalIUHBL"

78

79

[TapooOpa3zoBanue 1 KOHICHCAIIHS.
Hcnapenue u kurnieHue. Y aenbHas TeIIoTa
napooOpa3zoBaHus

HaceinieHHbIe 1 HEHACBHIIIICHHBIE MTAPHI.
KauecTBeHHas 3aBUCUMOCTD IIJIOTHOCTH U
JTABJICHUS HACBIIIEHHOTO I1apa OT
TEMIIepaTypbl, UX HE3aBUCUMOCTb OT
00BEMa HACKIIIIEHHOTO Mapa. 3aBUCUMOCTb
TEMIEPaTypbl KUIIEHUS OT J1aBJICHUS B
KUAKOCTH

80

81

BnaxxnocTs Bo3myxa. AGComoTHAs U
OTHOCUTCJIbHAA BJIAKHOCTDH

Pemenue 3amau




82

83

Teépnoe Teno. Kpucraminueckue u
amop(HbIe Telaa. AHU30TPOIUS CBOMCTB
KpUCTAJIOB

[InaBnenue u kpucramuuzanus. Y aeabHas
TeruioTa miasiaeHus. Cyonumanus

84

Hedopmaruu TBEpaOTO Tena. PacTskeHue
u cxarue. Casur. Moayne FOnra. [Ipegen

yrnpyrux aedopmaruii

85

86

87

TermoBoe paclimpeHne KUIKOCTEN U
TBépZ[I)IX TCII. AHFapMOHI/IBM TCIIJIOBBIX
KOJICOAHUI YaCTHII BEIIECTBA
[TpeoOpa3zoBanue 3HEprun B PazoBbIX
nepexoax

YPaBHeHI/Ie TEIUIOBOro OajlaHca

88

&9

90

Pemenue 3agaa

[ToBepxHOCTHOE HaTsDKeHHE. KanwuispHbie
siBNIcHHS. J[aBJIeHNE 0]l HCKPUBJICHHOU
MOBEPXHOCTHIO KHUIKOCTH. DopMmymna
Jlannaca

O00011eHNEe U cUCTEMATH3AllMs 3HAHUH 110

TeMe "ArperaTHble COCTOSHUS BEILIECTBA.
®a30BbIe IEPEXOBI"

91

KonTtponbnas pabota mo teme "Arperarabie
cocTosiHUs BemecTBa. @a3oBbie mepexo bl

92

DneKTpu3anus Tei U e€ MpOosiBICHUSI.
DnekTpuyeckui 3apsia. /[Ba Buaga
AJIEKTPUUECKUX 3apsaoB. [IpoBoOHUKH,
JTURJIEKTPUKU U TIOTYTTPOBOJHUKU




DJIeMEHTapHbIN AJEKTPUUECCKUN 3apsi/l.

93 3aK0oH COXpaHEHUs ANEKTPUIECKOTO 3apsiaa

o4 B3aumoneiictBue 3apsaoB. ToyeuHbie
3apsiabl. 3akoH Kynona

95 Pemienne 3agau

96 OnekTpuueckoe nosie. Ero neiicteue Ha
SJIEKTPUYECKUE 3aPsi/IbI
Hanpsk€HHOCTB IEKTPUYECKOTO MOJIS.

97 [TpoOHebIii 3aps. JInHUKM HaNPSOKEHHOCTH
3JIeKTpUYecKoro noJig. OMHOpOgHOE
3JIEKTPUYECKOE T10JIe
[ToTeHIManbHOCTh JIEKTPOCTATUUECKOTO

98 1oJig. PasHOCTh IOTCHITHAIOB H
HaIpsKEeHUE
[ToTenuuansHas sHEpTUs 3apsijia B

99 aneKTpocTaTuueckoM mnose. [lorennman
AIEKTPOCTATUUECKOTO OIS
CBs13b HaANPSHKEHHOCTH TOJISL U PA3HOCTHU

100 MMOTEHLMAJIOB IS DJIEKTPOCTATUYECKOTO
OJIS

101 [IpuHUIUI Cynepno3uIuu JIEKTPUUECKIX
noJiei

102 Pemenue 3agau

103 [Tone Toueunoro 3apsaa. [loxe paBHOMEpHO
3apsHKEHHON chepsl
[Tone paBHOMEPHO 3apsHKEHHOTO TI0 00BEMY

104 mapa. Ilone paBHOMEpHO 3apsKEHHON

OECKOHEUYHOU IUIOCKOCTH




HpOBOI[HI/IKI/I B DJICKTPOCTAaTUYCCKOM IIO0JIC.

105 VYciioBue paBHOBECHS 3apsi0B

106 JIMdIeKTpUKY ¥ MOJTYIPOBOAHUKY B
3IEKTPOCTATUYECKOM I10J1€
Konpnencarop. D1neKkTpoéMKOCTh

107 KOHJIEHCATOPa. DIIEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCATOpa

108 [TapannenbHoe coelMHEHNE KOHAEHCATOPOB

109 [TocnenoBarenbHOE COETUHEHUE
KOHJICHCAaTOPOB

110 DHeprus 3apsKEHHOr0 KOHIEHCAaTopa

111 Perenue 3agau

12 JIBr>KeHME 3apsiKEHHOW YaCTHULIbI B
OJIHOPOJHOM 3JIEKTPUYECKOM T10JIe

113 Pemenue 3agau

114 O0001eHne 1 cUCTEMAaTU3ALMS 3HAHUI 110
TeMme "OnekTpudeckoe nosue"

115 KontponbHas padoTa o Teme
"DnexkTpuueckoe mosie"
Cuia Toka. [TocTosiHHBIN TOK. Y CIOBHS

116 CYILIECTBOBAHUS MIOCTOSIHHOTO
IIEKTPUYECKOTO TOKA

117 Wcrounuku Toka. Hanpsxenue nu 9/1C

118 3akon OMa 111 y9acTKa IeTH.
DIIEKTPUYECKOE CONIPOTUBIICHHE
3aBHCHUMOCTb COITPOTUBIIEHUS OJJHOPOIHOTO

119 IIPOBOJIHUKA OT €r0 JUIMHBI U IJIOIIAN

MOICPCUYHOTO CCUCHUA




yI[CJ'ILHOC COIMPOTUBJICHHUE BEHICCTBA.

120 1
Pemenune 3amau

121 [TocnenoBarenbHOE, MapaIeIbHOE, |
CMEIIaHHOE COCTUHEHUE ITPOBOIHUKOB

122 Pacuér pa3BeTBIEHHBIX JIEKTPUUECKUX |
neneii. [Ipasuna Kupxroga

123 Perenue 3agau 1

124 Pabota snekTpuueckoro Toka. 3akoH 1
Jxoyis —Jlenna

125 Pemrenne 3agau 1
MOITHOCTP JEKTPUUYECKOTO TOKA.

126 TemnoBass MOIIHOCTE, BhIACIsIEMas Ha 1
pe3ucrope

127 Pemenue 3amau 1

128 O/1C n BHyTpEeHHEE CONPOTUBIICHHE 1
HCTOYHUKA TOKA

129 3akon OMa A5 OJTHOM (3aMKHYTOM) |
3JIEKTPUYECKOM 1IenHn

130 Pemenue 3amau 1

131 MOIIHOCTh UCTOYHHKA TOKA 1

132 KopoTtkoe 3aMbIkanne 1

133 KonpaeHncarop B 1ienu nNocTOSIHHOTO TOKa 1

134 Pemenue 3agau 1

135 Pemenne 3agau mo teme "IlocTOSHHBIN 1
AIEKTPUYECKHUI TOK"

136 Pemenne 3agau mo treme "IlocToSHHBIN ]

ANEKTPUUECKUN TOK"




137

138

Penrtenue 3amad mo treMe "IlocTOSHHBII
ANEKTPUUECKUN TOK"

O0001eHre U cucTeEMaTU3aLMS 3HAHUI 110
teme "TloCTOSIHHBIN AIEeKTPUUECKUA TOK"

139

140

141

142

KontponbHast pabora o Teme
"TTocTOsIHHBIN ANMEKTpUYECKUI TOK"

DneKkTpudecKas IpOBOJUMOCTb Pa3InYHbIX
BEUIECTB. DJIEKTPUUECKHI TOK B METaIaX.
CBepXInpoBOAUMOCTh

DIIEKTPUUYECKHI TOK B pacTBOpax U
paciuiaBax 3JeKTpoIuTOB. 3akoHbl Dapanes
JUTSL DJICKTPOIIH3a

DneKTpuuecKuil Tok B razax. [lnazma

143

144

DNEKTPUYECKUH TOK B BAaKyyMe.
BaxyymHbIe TprOopbI

SHCKTpI/ILICCKI/II\/'I TOK B ITOJYIIPOBOAHHUKAX

145

146

[TonynpoBoaHUKOBBIE TPUOOPEI

Du3nUeCKU IPAKTUKYM I10 TEME
"M3MepeHue CUIIbl TOKA U HANIPSKEHUS B
LIENHU IOCTOSIHHOTO TOKA P IIOMOIIHU
AQHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIBHBIX
npuOopoB" uinu "3HaKOMCTBO € HUPPOBOIL
naboparopueit o pusuke. [Ipumepst
U3MepeHHs PU3NYECKUX BEIUYUH MPU
MOMOIIY KOMITBIOTEPHBIX JATYNKOB"

147

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3y4yeHne HepaBHOMEPHOTO JBUKEHHUS C
LIEJIBIO OIPENIETICHHUS] MTHOBEHHON




148

149

150

151

ckopocth"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"U3mepeHune yCKopeHus mpu
MPSAMOJIMHEITHOM PaBHOYCKOPEHHOM
JBYDKECHUHU 10 HAKJIOHHOM IIJIOCKOCTH' MIIH
"UccnenoBanue 3aBUCUMOCTH ITYTH OT
BpPEMEHU MIPU PABHOYCKOPEHHOM
IBIKeHun"

Ou3nyecKuil MPakTUKYM 0 TEME
"N3mepeHue yCKOpeHUs CBOOOTHOTO
nageHus" win "M3ydeHue nBUKEHUS Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

dusnueckuil NpakKTUKYM 10 TEMe
"N3y4yeHne OBUKEHUS TeJa 110 OKPY>KHOCTH
C TIOCTOSIHHOM TI0 MOZYJIIO CKOPOCTBIO" WIIN
"HccnenoBaHue 3aBUCUMOCTH IIEPUOAA
06paHl€HI/I$I KOHHYECKOI'O MassiTHHKA OT €10
napameTpos"”

Du3nUeCKU IPAKTUKYM I10 TEME
"M3MepeHune paBHOAECHCTBYIOLIEN CHIIBI
IpU ABMKEHUH OpycKa Mo HaKJIOHHON
miockocTn" niy "[IpoBepka runoressl o
HE3aBHCHMOCTH BPEMEHHU JIBHXKEHHUS Opycka
10 HAKJIOHHOH IIOCKOCTH Ha 3aJJaHHOE
pPaccTostHUE OT €ro Macchl”

152

Du3nYeCcKUui IPAKTUKYM 110 TEME
"HUccnenoBanne 3aBUCUMOCTH CHUIT
YIPYTOCTH, BOSHUKAIOUINX B IPYKUHE U
PE3MHOBOM 00pa3ile, oT ux nedopmanun”




153

unu "M3yyeHre NBUKEHUS CUCTEMBI TEll,
CBSI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3
J8rkui OJI0K"

DuU3nYeCKui MPAKTUKYM 10 TEME
"N3zmepenue koddduireHTa TpeHus mno
BEJIMYMHE YIJIOBOTO Ko3(pduiimenrta
3aBucumocty Frp(N)" mnu "Mccnenosanue
JBUKEHMS OpyCKa 110 HaKJIOHHOU
TUIOCKOCTH C IEPEMEHHBIM KOA(PPUITHEHTOM
Tpenust" win "VM3yueHue ABMKEHUS Ipy3a
Ha Bajly ¢ TpeHueM"

154

Pu3n4ecKuil IPAKTUKYM 110 TEME
"UccnenoBanue ycnoBuil paBHOBECHUS
TBEP/OrO TeJla, UMEIOIIETO OCh BpalleHUs "
wim "KoHCcTpynpoBaHe KPOHIITEHHOB U
pacuét cui ynpyroctu" win "M3yuenue
YCTOWYMBOCTHU TBEPAOTO TEJA, UMEIOIIETO
ioniaab onopst”

155

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3MepeHne UMITysibca Tena mno
TOopMO3HOMY NyTH" Uiy "M3Mepenue cubl
TATH, CKOPOCTH MOJEIH JIEKTPOMOOWIIS U
MOIIHOCTH cuiibl TArH" win "CpaBHEHHE
W3MEHEHUS UMITyJIbCca TeJla C UMITYJIbCOM
cunbl" win "HccnenoBanue coxpaHeHUst
MMIYyJIbCa NP YIPYTrOM B3aUMOJICUCTBUN"
iy "M3MepeHne KNHEeTHYECKON YHEPTUH
Teja 1o TOPMO3HOMY ITyTH"

156

Du3N4eCKUu IPAKTUKYM 110 TEME




"N3ydeHune u30TepMUUYECKOro mpoiecca
(peKOMEH0BaHO UCTIOIb30BAHUE

g poBoit tabopatopun)" win "N3ydeHue
M30X0pHOro npouecca" wim "HU3ydenne
n3o0apHoro npomecca” unu "[IpoBepka
ypaBHEHUS COCTOSIHUSA"

157

158

159

Pu3N4eCKui IPAKTUKYM 110 TEME
"N3mepeHue yaenbHol TernaoéMKocTu" i
"UccnenoBanue mpoiiecca OCThIBaHUS
Beniecta" unu "MccnenoBanue
aauabaTtHoro npouecca” uin "HM3ydenue
B3aMMOCBSI3H SHEPTUU MEXMOJIEKYISIPHOTO
B3aMMOJICHCTBHS U TEMIIEPATYPhI KUTICHUS
JKAOKoCTER"

Pu3nYeCcKuil TPAKTUKYM 110 TEME
"M3y4eHne 3aKOHOMEPHOCTEN HCTIapeHUs
x)uakocrei" wn "M3mepenue yaenbHOU
TEIJIOTHI MJIaBJIeHus Jbpaa" unn "U3yuenue
CBOMCTB HACBIIIEHHBIX MApOB" MU
"N3mepenune abCOMOTHOM BIaXXHOCTH
BO3JlyXa U OIIEHKA MacChl TIapOB B
nomenieHnn". 3mepenne kod¢puimenta
MOBEPXHOCTHOTO HATSHKEHUS

Du3nYeCcKUui IPAKTUKYM 110 TEME
"HaGnronenue npeBpaiieHus YJHepruu
3apsAYKEHHOI0 KOHJIEHCATOPA B SHEPTUIO
n3nydeHus ceeroauona’ wim "M3ydyenue
MPOTEKaHUA TOKa B LIETH, COJEpKaIIEH
KoHAeHcarop' uinn "Pacnipenenenue




160

161

Pa3HOCTH MOTEHINATIOB (HANPSHKEHUS) TIPH
II0CJIEZI0BATEIBHOM COEIUHEHUH
KOHJIEHCAaTOpOB"

DuU3nYeCKui MPAKTUKYM 10 TEME
"UccneqoBaHue CMENIAHHOTO COSTUHEHUS
pesuctopoB” win "M3MepeHue yienbHoro
COIPOTUBIIEHUS IIPOBOJHUKOB" WK
"UccnenoBaHue 3aBUCUMOCTH CHIJIBI TOKA OT
HaIPSKEHUS JUIs1 JIAMITbl HAaKaJTuBaHUs "

Ou3nyecKuil MPakTUKYM IO TEME

"Habnronenue ayekTpoaun3a’ wim

"N3mepeHnue 3apsiia 0JHOBAJIEHTHOIO HOHA"

min "VccaemoBaHne 3aBUCUMOCTH 1
COTPOTHUBIICHUS TEPMOPE3UCTOPA OT

temneparypbl” win "CHATHE BOJIBT-

aMIEPHON XapakTepUCTUKU Auoaa"

162

163

164

Peseprubiit ypok. O60011eHIE U
CUCTeEMAaTH3alus 3HaHWUH 10 TEME 1
"Kuuemaruka"

PesepBHslit ypok. O6001IeHNE U
cUCTeMaTH3aIlHs 3HAHUH 10 TeMe 1
"Innamuka"

PesepBHriit ypok. O6001ICHHE U
cucTeMaTu3alis 3Hauii mo reme "CraTtuka 1
TBepaoro tena"

165

Peseprubrit ypok. O6001eHuE 1
cHUCTEMAaTH3allMsl 3HaHUi o TeMe "3aKOHEBI 1
COXpaHEHHUs B MEXaHHKe"

166

PesepBHbIil ypok. O6001ICHIE 1 1




167

cucTtemMaTu3anus 3HaHui 1o teMe "OCHOBBI
MOJIEKYJIIPHO-KUHETUYECKOU Teopun"
PesepBHbIil ypok. O0001ICHNE 1

CHUCTEMATHU3ALUS 3HAHUHN 10 TEME
"Tepmoaunamuka. TernnoBbsie MaluHb!"

168

PesepBHeiit ypok. O600IICHHE U
CHCTEeMAaTU3alMs 3HAHUH 110 TEME
"ArperaTHbl€ COCTOSIHUSI BELIECTBA.
®dazoBbie Iepexoab"

169

Peseprubiit ypok. O60011eHuE U
cucremMaru3anus 3HAHUH 110 TEME
"DnexkTpuueckoe mnosie"

170

171

Peseprubiit ypok. O60011eHuE U
CUCTEMAaTH3alMsl 3HAaHUH 110 TeMe
"TTocTOSIHHBIN ANEKTpUYECKUil TOK"

PesepBusiit ypok. O60011IeHHE U
cucreMaTu3anus 3HaHui mo teme "Toku B
pa3IuYHbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

171

16




11 KJIACC

KonuyectBo yacos DJIEeKTPOHHbBIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoanueie  Ipakrueckue fll3yqe1mﬁ :)Iﬁlil;l;OBaTeﬂbﬂble
padoThI padoTbI pecypenI
B3aumoselicTBue NOCTOSIHHBIX MArHUTOB U
1 IIPOBOJIHUKOB C TOKOM. MarHuTHoe moie. 1
I'mnoTesa Ammepa
Bekrop marauTHOM nHAYKUuU. [IpuHimn
2 CyNEepHO3HIMU MArHUTHBIX ToJed. JInnnn 1
MarHUTHOW MHIYKIIUH
3 MarHuTHOE 10J1€ IPOBOJHUKA C TOKOM. |
OmneiT OpcTena
Cuna Amnepa, e€ HanpaBJIEHUE U MOIYJIb 1
5 Pemenue 3amau 1
6 ITpumeHneHne 3akoHa Amnepa. |
DeKTpOU3MEpPUTEIbHbBIE TPHOOPHI
Cuuta Jlopeniia, e€ HanpaBJI€HUE U MOTYJIb.
7 JIBrKeHHe 3apsyKeHHOW YacTHUIBI B 1
OJIHOPOJAHOM MarHWTHOM I10JIe
Pemrenue 3anau 1
PaGora cunel JlopeHniia 1
10 Pemenue 3agau 1
1 MarauTHoe 1nosje B BELECTBE. |
deppoMarHeTuKH, rnapa- U J1uaMarHeTUuKu
12 OcHOBHBIE CBOMCTBa (heppPOMArHETUKOB. |

[Ipumenenue peppomMarHeTUKOB




13 Pentenue 3amau mo teme "MarautHoe mone"

14 Pemienne 3agau mo reme "MarautHoe nose"

15 SIBiieHUE DNEKTPOMArHUTHOM UHAYKIUH.
IToTok BekTOpa MAarHUTHOM MHIIYKLIUU

16 OJ1C uHAYKIMH

17 3aK0H 3JIEKTPOMArHUTHON MHAYKIIMU
®dapanes

18 Buxpesoe anexrpuueckoe nose. Toku Pyko

19 OJ1C uHAYKIMY B ABUKYIIAXCS
MIPOBOJIHUKAX

20 Pemenne 3amau

21 IIpaBuiio Jlena

2 NunykruBHOCTH. KaTymka MHIYKTHBHOCTH
B IICITHM IIOCTOSSHHOI'O TOKA

3 SBnenune camonnaykiuu. 3/C
CaMOMHIYKIIUU

24 DHeprusi MarHUuTHOTO TOJIs KaTYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE T0JIe

25 Pemenue 3agau

26 O0o001IeHNEe U CHCTEMAaTH3alKs 3HAHUH 110
TeMe "DnekTpoarHamMuKa"

7 KonTponbhas pabota no teme
"OnekTpoguHaMuka"

73 Konebarenbnas cucrema. CBOOOIHbBIE
Konebanus. ['apMoHUYECKre KOJIeOaHus

79 Kunematnueckoe 1 JTHHAMHYCCKOC

OIHCAHMUE KOJIeOATEIbHBIX I[BI/I)KGHI/II\/'I




DHepreTudeckoe onrucanue. BeiBos
JTUHAMHUYECKOT0 OMUCAHUS TAPMOHUYECKUX

30 KOJICOAHUH M3 UX SHEPTETHYECKOTO U
KMHEMAaTUIECKOTO OTTCAHUS

31 Ammatyna u dasza koaedanuit
[lepuon u yacrora konebanuii. [lepros
MaJIbIX CBOOOHBIX KOJICOaHUH

32 MaTeMaTU4YeCcKoro MasTHuKa. [lepuon
CBOOOIHBIX KOJICOAHUN MTPYKHHHOTO
MasiTHUKA

13 3aryxaroiue KosnebaHus. BolHyX1eHHbIE
Kosiebanus1. Pezonanc

34 ABTOKOJIE0aHUA

35 Pewenue 3anau

36 VYpok-koHpepennus "MexaHnueckue
Kojie0aHusl B My3bIKaJIbHBIX HHCTPYMEHTax"

37 O06o0011eHNe U cucTeMaTU3alus 3HaHUH 110
teme "MexaHnnueckue KoneOaHus"

18 DNIeKTpOMarHuTHhIE KOJIeOaHusI.
KonebaTenbHbIil KOHTYp
®opmyna Tomcona. CBsI3b aMIUIUTYIBI

39 3apsiia KOHJIEHCATOpa ¢ aMIUTUTYI0M CHJIBI
TOKa B K0JIeOaTeIbHOM KOHTYpe

40 3aKOH COXpaHEeHHsI SHEPTUHU B UACATHLHOM
KoJIe0aTeIbHOM KOHTYpE
3aryxarolye 3JIeKTPOMarHuTHbIE

41 KosiebaHus. BeinykeHHbIe

SJICKTPOMArHuTHBIC KoJIeOaHus




ITepemennsbIit TOK. Pe3auctop u KoHaEHCATOP

42 B LIETIH TIEPEMEHHOT0 TOKa

43 Karymika HHIyKTHBHOCTH B LICTIH
MePEMEHHOTO TOKa

44 3akon OMa 1Ji 3JEKTPUYECKON 1Ienu
MEPEMEHHOTO TOKa
MOoIHOCTh MEPEMEHHOTO TOKA.

45 AMITTUTYAHOE U IEHCTBYIOIIEE 3HAUEHUE
CHUJIbI TOKA Y HAIPSKEHUS

46 Pe3oHaHC B 3eKTpUUECKOM 1IenH

47 Pemenne 3amau
WneanpHbIiA TpanchopmaTop.

48 [Tpon3BoaCTBO, Mepeava u MoTpedICHHE
3JIEKTPUUYECKON SHEPTUU
DKOJIOTUYECKUE PUCKHU TTPU MPOU3BOJICTBE

49 31ekTpo3Hepruu. KynbTrypa ucnoib30BaHus
3JIEKTPOIHEPTUU B TOBCEAHEBHOM KU3HU

50 Pemenue 3amau

51 Pemnrenne 3agau

57 O00011eHre U cCUCTEMAaTU3ALMS 3HAHUI 110
TeMe "DeKTpOMarHuTHbIE KosieOaHus "

53 MexaHn4yeckne BOJIHbI. XapaKTepUCTUKHU
MeXaHWYECKUX BOJIH

54 CBolicTBa MEXaHUYECKHUX BOJIH

55 3ByK. XapaKkTEepUCTUKH 3ByKa

56 Wndpassyk u yaprpa3Byk. Lllymosoe

3arpsi3HEHHUE OKPYXKAIOIIEH Cpeibl




57

58

Penrtenue 3anau

SJIGKTpOMaI‘HI/ITHBIe BOJIHBI. I/IBJIy‘{eHI/Ie
OJICKTPOMAardiMuTHBIX BOJIH

59

60

61

OHeprus 31eKTPOMarHUTHBIX BOJIH.
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH

[IIxana 37eKTpOMAarHUTHBIX BOJIH.
[IpuMeHeHue AIeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY

HpI/IHHI/IHBI PaauoCBA3U U TCICBUACHUA.

Paguonokamus. 9J'IeKTp0MaFHI/ITHOC
3arpsA3HCHUC OKPY)KaIOIHCﬁ CpCabl

62

KonTponpHas padora o teme "Konebanus
Y BOJTHBI"

63

64

CserT. 3aKOH NPSAMOJIUHENHOTO
pacnpocTpaHeHMsl CBeTa

Pemienne 3ama4q Ha IMPUMCHCHHUC 3aKOHa
HpHMOJ’IHHCﬁHOFO paciipoCTpaHCHUA CBECTa

65

Otpaxxenue csera. [1nockoe 3epkaino.
Cdepuueckoe 3epkaino

66

[Tpenomnenue cBeTa. AGCOMIOTHBIN U
OTHOCHUTEIIbHBIN MMOKa3aTeb MPeTOMIICHHUS.
ITonmHOE BHYTpEHHEE OTpaKEHHE.
IIpenenbHbIN Yoy MOJHOTO BHYTPEHHETO
OTpakKeHUS

67

68

Pemenue 3a1au Ha IPUMEHEHNE 3aKOHOB
OTpaXeHUS U MIPEJIOMJICHUS CBETA

Xon stydeit B mpusMe. Jlucrnepceust cBerTa.
CnoxHBIN cocTaB Oenoro csera. L{Bet




JInn3pl. DOKYyCHOE PacCTOSTHUE U

69 ONTHUYECKAsl CUJIA JIMH3BI

70 [TocTpoenue n3o0pakxeHUi B JIMH3aX U X
cucTeMax. YBeJIUYeHHUE JTUH3bI
Pemenue 3agau Ha mocTpoeHue

71 N300paKeHHA, TIOTY4aeMBIX C TOMOIIBIO
JMH3

72 I'ma3 kak ontuyeckas cucrema

7 Pemenue 3anayu. [Ipeaenst npuMeHUMOCTH
TEOMETPUUECKOMN ONTHUKH

74 CkopocTb cBETa U METO/Ibl €€ U3MEPEHUS

75 Jucnepcus ceera

76 WHuTepdepenmus cera

77 KorepeHTHbIe UCTOYHUKHU. Y CTIOBHS
HaOII0/IEHUSI MAKCHMYMOB U MUHUMYMOB

78 Pemenne 3amau

79 [Ipumenenuie nuTeppepeHuu

80 Judpakuus csera

21 JudpaxknuonHas pemeérka. Y cioBue
HAOJTIOICHUS TJIABHBIX MAKCUMYMOB

82 Pemienue 3anau

23 [Toniepe4HOCTh CBETOBBIX BOJIH.
[Tonsipusanus ceera

84 Pemienue 3anau

85 CBeToBbI€ SBJICHUS B IPUPOJIE

26 O0001eHne 1 cUcTEMaTU3ALNS 3HAHUI 110

Teme "OnTuka"




87 KoHnTtponbHas pabota o teme «OnTuka 1
['panu1Ibl MPUMEHUMOCTH KJIACCUYECKOM

88 MEXaHUKH. 3aKOHBI JICKTPOIMHAMUKHU U 1
MPUHIIUIT OTHOCUTEJILHOCTH

29 [TocTynartel cienuanbHOU TEOPUU |
OTHOCHUTEJIbHOCTHU
[TpocTpaHCTBEHHO-BPEMEHHOM HHTEPBAJL.
[IpeobpazoBanus Jlopenua. YcioBue

90 npUYUHHOCTU. OTHOCUTENBHOCTh 1
OJIHOBPEMEHHOCTH. 3aMe/IJICHUE BPEMEHU U
COKpAIICHHUE JITTUHBI

01 DHeprus U UMNYJIbC PEISITUBUCTCKOM |
YaCTHIIBI

90 CBs13b MaccChl ¢ SHEPTUEN U UMITYITBCOM |
PENATUBUCTCKON YaCTHUIIBl. DHEPTUS MTOKOS

93 PaBHOBecHOE TeII0BOE U3ITyUEHHE 1

94 3akoH cmenieHus Buna 1

95 I'mnoteza M. Ilnanka o kBanTax. ®OTOHBI 1

96 OHeprust 1 UMITyJIbC GOTOHA 1

97 ®oroaddext. OnbiTe A. I'. CTonerona. 1
3akonbl poTtorddekTa

08 VYpaBHenue DitHmTeitHa 111 poTodddexra. 1
"Kpacnas rpanuna" ¢pororpdexra

99 JaBnenue cera. OnbiTel [1. H. JIeOenena 1

100 BoustHOBBIE CBOMCTBA YaCTHIL 1
Bounsl ne bpoia. /[nuHa BoJiHBI e

101 Bpoiins u pa3mepsl 001aCTH JTOKATU3AIIH 1

JBUKYILIEHUCS YaCTULIBI




102

KopmyckynsipHO-BOJIHOBOM Ayann3m

103 Judpakius 3eKTPOHOB Ha KPUCTAJIIAX
Crnenuduka u3MepeHu B MUKPOMHUPE.

104 CooTHoIIeHUs HEOTIPEeAeIEHHOCTEN
[eitzenbepra

105 Pemenue rpadguueckux 3aaaq

106 Pemienne pacu€THbIX 3314
KonTponbhas pabota mo Temam: "OCHOBBI

107 CTO", "KopmyckyJIsspHO-BOJIHOBOI
nyanuzm"

108 OMBITHI 110 UCCIEIOBAHUIO CTPOEHHUS aTOMA.
[Tnanerapnast moaens atoma Pesepdopna

109 [Tocrynarter bopa

110 Buasl ciektpoB. CriekTp ypOBHEH 3HEpruun
aToMa BOOpoza

11 CrioHTaHHOE U BBIHYKJEHHOE U3ITy4YeHUE
cBeTa

112 Jlazep
Hyknonnas mozens siipa ['eiizenOepra-

113 WBaHeHKo. 3apsa 1 MacCcoOBOE YHCIIO Apa.
H3oTonel. PagnoakTuBHOCTH
3aKOH paJuOaKTUBHOIrO pacnana. CBoiicTBa

114 MOHU3HUPYIOUIETO U3NydeHus. Biausinue
PaANOAKTUBHOCTH HA )KUBbIE OPTAHU3MBI.
Jo3umerpus
DHeprus CBS3U HYKJIOHOB B sifpe. S aepHbie

115 cuibl. Jledekt maccol siapa. SAnepHoie

peakiuu. Snepusie peakTopsl. [Ipodnemsbr




116

117

118

YIIPaBIIIEMOI0 TEPMOSIIEPHOTIO CUHTE3A.
OKOJIOTUYECKHUE ACTIEKTHI Pa3BUTHS sIIEPHON
SHEPreTUKU

MerTonbl perucTpaiuy u ucciae10BaHus
3JIeMEHTapHbIX YacTul. OyHAaMeHTaIbHbIE
B3aUMOJIeiicTBUS. baproHbI, ME30HBI U
nentoHsl. [IpencraBinenne o CtanpapTHON
mojenu. KBapk-riitooHHas MOJEIb aipOHOB

®uzuka 3a npenenamu CTaHIapTHOU
Mojzenu. TéMHas MaTepus U TEMHAs
sHeprus. EnuHcTBO (hU3MYECKOM KapTHHBI
MHUpa

OTanbl pa3BUTUS aCTPOHOMHUHU. 3HAUYCHHUE
aCTPOHOMHUHU

119

[IpumMeHMMOCTh 3aKOHOB (PU3UKU JISI
00BsICHEHUS TPUPOJIBI KOCMUYECKHUX
00BbEeKTOB. METO Il aCTPOHOMHUUYECKHUX
HCCIIeIOBaHU M

120

CoBpeMeHHbIE ONTUYECKHE TEJIECKOTIbI,
paaAMOoTENECKOIIbl, BHEATMOC(EepHas
aCTpPOHOMHUS

121

122

Bun 38é3nH0r0 HebOa. Co3Be3nus, sipKue
3BE3/Ib], ITAHETHI, UX BUAMMOE IBIIKEHUE
Comaneunas cucreMa. Connne. CojgHeuHast
aKTUBHOCTb. VMIcTounuk sHeprun ConHLa u
3BE3]

123

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU.
Jwnarpamma "criekTpanbHbINA KJIacc —




124

CBETUMOCTD"

3B€3HBI TJIaBHOM MOCIEI0BATEILHOCTH

125

126

127

Bnytpennee ctpoenue 38€31. CoBpeMEHHbIE
IIPEJICTABICHUSI O IPOUCXOXKICHUU U
sBositonny CosHIA U 3BE3/. DTarlbl )KU3HU
3BE3 ]

Mineunsiii [1yTe — Hama ["anaktuka. Tunsl

rajakTuk. YEpHbIE ABIPHI B A/1pax rajgakTUK

Bcenennas. Paciunpenue Beenennoii. 3akoH
Xab6ma. Teopust bosbiioro B3psiBa.
PenukToBO€ H3yueHue

128

MacmrabHas ctpykTypa Beenennoil.
Meraranaktuka

129

130

131

132

Hepeménnble mpo0i1eMbl aCTpOHOMHUH

Du3nUeCcKU IPAKTUKYM I10 TEME
"UccneqoBaHue MarHUTHOTO TTOJIST
IMOCTOSTHHBIX MarHUTOB' MJIN
"UccnenoBaHue CBOMCTB
deppomarneTrkos" uinu "HccnenoBanue
JIEHCTBUSI TTOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM"

Pu3NYeCcKUuil IPAKTUKYM I10 TEME
"N3mepenue cunel Amnepa" win "M3yuenue
3aBUCHUMOCTH CUJIbI AMIiepa OT CUJIbI TOKA"
unu "OnpeneneHre MarHUTHON WHITYKIIMU
Ha OCHOBE M3MepeHus cuibl Ammnepa”

Du3nUeCKUu IPAKTUKYM 110 TEME
"UccnenoBaHue IBIEHUS




133

134

135

3JIEKTPOMArHMTHOM MHAYKIIUU'" WK
"Omnpezaenenre MHAYKIIMA BUXPEBOTO
MarduTHOro mojis"

DuU3nYECKU MPAKTUKYM 10 TEME
"UccnenoBanue ABICHUS CAMOUHIYKIINM"
nn "COopka MOJEIH JIEKTPOMArHUTHOTO
reHeparopa"

Ou3nyecKuil MPakTUKYM IO TEME
"N3mepenue neproia CBOOOTHBIX
KoJIe0aHUN HUTSIHOTO U MPY>KUHHOTO
MasATHHUKOB"

Pu3n4eCcKuil NPAKTUKYM 110 TEME

"IIpeoOpa3oBaHue YHEPTUH B MPY>KUHHOM
MasTHUKe"

136

®u3N4eCKuil TPAKTUKYM I10 TEME
"UccnenoBanue mepeMeHHOTO TOKa Yepes
MOCJIEIOBATEIbHO COSTMHEHHBIE
KOHJIEHCATOp, KaTYIIKY U pe3ucTop’ win
"HccnenoBanue paboThl HCTOYHUKOB CBETA
B LIETIH NIEPEMEHHOr0 TOKa"

137

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3y4yeHne napaMmeTpoB 3ByKOBOW BOJIHBI"

138

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3mepenune nokasaresns MpeoMIIeHUs
crexna" win "llonyuyenue nsoOpaxxkeHus B
CHUCTEME U3 IUIOCKOIO 3epKajia U JTUH3bI"

139

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosHUSA OT BEIeCTBa (Ha MpUMepe




140

141

142

143

KUIKkuX JuH3)" win "M3mepenne
(OKYCHOTO pacCTOSIHUS PACCEHBAIOIIIX
uH3"

DuU3nYECKU MPAKTUKYM 10 TEME
"Habnronenue nqudpakuun, vHTEphepeHIInn
U noJjsipu3anuu ceera'

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"Onpeznenenre UMIYyIbCa U YHEPTUU
PEISATUBUCTCKUX YacTull (1o pororpadusam
TPEKOB 3aPsKEHHBIX YaCTUIl B MATHUTHOM
nosie)"

Pu3n4eCcKuil NPAKTUKYM 110 TEME
"U3mepenne nocrosinHoi [lnanka Ha
OCHOBe HcciieioBaHus Gporoapexra” um
"HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA
Yyepe3 CBETOAMO]] OT HalpsiKeHus"
Pu3n4ecKuil NPAKTUKYM 110 TEME
"HccnenoBaHue CIIEKTpa pa3peXeHHOIO
aTOMapHOT0 BOAOPOJa U U3MEPEHUE
nocrossHHOM Punbepra"

144

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"HccnenoBanue paanoakTUBHOTO (hoHA ¢
UCTIONIb30BaHUEM JI03UMETpa" HIn
"H3y4eHue morioeHus 6eTa-4acTuil
aIfOMUHUEM"

145

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"HaOnroenus 38E31HOT0 HEOa
HEBOOPYXEHHBIM I'JIa30M C HCIIOJIb30BaHUEM
KOMIIBIOTEPHBIX IPUIOKEHUN JUIs




OTIpEICTICHUS TTOJIOKEHUS HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO AaTy: OCHOBHBIC
co3Be3ausi CeBEpHOro MOMyIIApHs U sipKUe
3BE3161" Mian "HaOao1eHus B TEJIECKOI
JIyHbI, IUIAHET, TYMAHHOCTEN U 3BE3IHBIX
CKOIUICHHI"

146

O0001IcHNE U CHCTEMATH3aLKs 3HAHUI.
Ponb pusuku u actpoHOMUY B
SKOHOMHYCCKOM, TEXHOJIOTHISCKOM,
COLIMAJILHOW U ATUYECKOH cepax
JIeITEIIbHOCTH YCIIOBEKA

147

148

O06o00mIeHre U cucTeMaTU3aus 3HaHUH.
Poub 1 MecTo (pM3MKK U ACTPOHOMUH B
COBPEMEHHOM HAyYHOU KapTUHE MUPA

O0001IcHNEe U CHCTEMATH3alKs 3HAHUM.
Ponpb pusndeckoit Teopun B pOpMUPOBAHUU
NpEeJICTaBICHUN O PU3NYECKON KapTUHE
MHUpPa, MECTO (PU3MUECKON KapTHHBI MHpa B
001IeM psiTy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TPEJCTABICHUN O PUPOJIC

149

150

O0001eHrEe U cUCTEMATU3ALMS 3HAHUI 110
Tteme "Kunemaruka"

O0001eHUE U CUCTEMATU3ALUS 3HAHUM 110
teme "Kunemaruka"

151

O0001IeHne 1 cucTEMaTU3aLNS 3HAHUI 110
teme "/Ilunamuka"

152

O00011IeHNE U CUCTEMATU3AIUS 3HAHUI 110
teme "CraTtuka TBEpaoro tena"




153

154

O00011eHre U cUCcTEMAaTU3ALMS 3HAHUI 110
TeMe "3aKOHbI COXPAHEHUS B MEXaHUKe"
O0001eHre U cUCcTEMAaTU3ALMS 3HAHUHN 110
Teme "OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM
Teopun"

155

O00011IeHNE U CUCTEMATU3ALMS 3HAHUH 110
teme "Tepmoaunamuka. TemnoBbie
MAaIvHe!"

156

157

158

O06o00mIeHre U cUCTeMaTH3aIMs 3HAHUH 110
TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
®a30Bble IEPEXO0bI"

O06o011eHre U cucTeMaTu3alys 3HaHU| 1o
TeMe "DnexkTpuyeckoe nosue"

O06o0011eHNe U cucTeMaTU3alus 3HaHUH 110
TeMme "[10CTOSHHBIN 2IEKTPUUECKUN TOK"

159

160

161

O00011eHre U cCUCTEMAaTU3ALMS 3HAHUI 110
teMe "Toku B pa3nnyHbIX cpeaax”

O000111eHrE U cCUCTEMATU3ALNS 3HAHUI 110
TeMme "MaruutHoe noJe"
PesepBHriit ypok. O6001IeHNE U

cUCTEMATHU3aIHsA 3HAHUH 10 TEME
"DneKTpoMarHuTHas MHIyKIus"

162

Peseprubrit ypok. O6001eHIE U
CUCTEMATH3AIINA 3HAHUH 110 TEME
"Mexanundeckue KoneOanusg"

163

PeseprubrIit ypok. O6001eHNE 1
CcucreMarmu3sanus 3HAHUH 110 TEME
"DyeKTpOMarHuTHbIE KoyieOanus"




164

165

166

PesepBHbIil ypok. O0001ICHNE 1
CUCTEeMAaTH3aIHsI 3HAHHH 110 TeMe
"MexaHn4yecKue 1 3JEKTPOMarHUTHbIE
BOJIHBI"

PesepBHbIil ypok. O0001ICHNE U
cucreMarusanys 3HaHui mo reme "Ontuka"
PesepBHeIit ypok. O600IICHHE 1

cucTeMarusanus 3HaHui 1Mo Teme "OCHOBEI
cTo"

167

PesepBHeIit ypok. O600IICHHE 1
CHCTEMaTH3alHs 3HAaHUH 110 TeMe
"KopnyckynsipHO-BOJIHOBOM Ayanu3m"

168

169

170

PesepBHeIit ypok. O000IICHHE 1
cucreMaru3aiis 3Hanuii mo teMe "dusuka
aroma"

PesepBHriit ypok. O60011IeHNE U
CHCTEMAaTH3alMs 3HaHui 110 TeMe "DPusnka
ATOMHOTO SIJpa U AJIEMEHTaPHBIX YaCTHIL"

PesepBHslit ypok. O60011IeHNE U
cucTeMaTH3alus 3HaHUH 1o Teme
"JnemeHTH! acTpodu3uku”

OBUIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

170

16
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