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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS
OCHOBHOM o0O0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ yuétoM (enepanbHON pabodeit mporpaMmbl BocnuTaHus W KoHmenun
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ ®denepanuy,  peaqu3ylOIMMX  OCHOBHBIE  00Opa3oBaTelIbHBIC
IPOTrPaMMBL.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHAaBIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKMNPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKM y4eOHOro IMpolecca, BO3PacCTHBIX OCOOEHHOCTEW OOy4aroluxcs.
[Iporpamma mno ¢Qusuke AAa€T OpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npeamera «duznka» Ha yriayOoJIEHHOM YPOBHE.

N3yyenue kypca Guzukud yriayOJIEHHOTO YpOBHSI MO3BOJISIET PEaM30BaTh
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUHU IS
MPOSIBJICHUSI CBOMX HHTEIJICKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXKJIbIM
OoOy4JaromMMcsi, KOTOpble HEOOXOAUMBI i1 MPOJOJKEHHS 00pa3oBaHUs B
opraHu3anusx NnpodecCUOHaTLHOTO O00pa30BaHUA 10 Pa3IUYHBIM  (PU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATIBbHOCTSIM.

B mnporpamme 1o (QusMke ONpenensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOECHUS Kypca (PU3MKU Ha YPOBHE CPEIHETO OOIIEro o0pa3oBaHus: JIUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe).  HayuHo-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUI K JUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIIMXCS, OCBOMBIIHMX
nporpaMMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHs Ha
yrayOn€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/AESITEIIbHOCTHBIN MOIXO/I.

[Iporpamma 1o Gpu3rKe BKIIOYAET:

IUIAaHUPYEMBbIE pPe3yJIbTaThl OCBOCHMSI Kypca (QU3UKKM Ha YyriayOiaEéHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO T0J1aM 00YUYEHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojam o0ydeHusl.

[Iporpamma 1o ¢u3UKEe HMEET NPUMEPHBIM XapakTep U MOXKET ObITh
WCITIOJIB30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX PabOYMX IPOTPaMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIIEH U
NPEAOCTAaBISICT BO3MOKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAMYECKUX
MOJAXO/JOB K TMpenojlaBaHuio (U3MKM Ha YIIIYOJIEHHOM YPOBHE NpPH YCIOBUU
coXpaHeHUs 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.



®duszuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOMbI, BHICTYMas B
KauecTBe y4eOHOI0 IMPEAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUU 00 okpyxkatoieM mupe. LLKompHBIN Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3UYECKHE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHME W AKTHUBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTUKHU, TPAHCIOPTa, OCBOCHHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMHUpPOBaHHE YMEHHH MPUMEHSITh HAYUHBIN
METO/1 IO3HAHMSI IPU BBITTOJIHEHUH UMM YYEOHBIX MCCIIEIOBAHUM.

B ocHOBY Kypca (pu3uKH Ha ypOBHE CpPEHETO 00I1ero 00pa30BaHus MOJI0KEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepual U3 BCEX pa3leioB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BELIECTBE U
noJie.

Hoea zymanumapusayuu. BEE peannsanus NPeaIosaracT HCHOJIb30BAHUE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U HKOJIOTHYECKUMU MTPOOIEeMaMHu.

Hoea npuknaonon nanpasiennocmu. Kypc usuku yriry0iaEHHOTO ypOBHS
IIPEANOAaraeT 3HakOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu 3TOM paccmarpuBaroTcs Ha
YpPOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOWCTBA, W
TEXHOJIOTHH.

Hoea j3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJEpKaHUs, IMOCBSIIEHHBIX SKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBLHOTO IPUPOIONOIB30BAHUS U HKOJIOTHYECKOI 0€30MacCHOCTH.

OcBoeHME coJiepKaHUs TPOTPAMMBbI 10 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
NPUHLIMAIIAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THX
IPUHLIKIIOB 0a3UpyeTcsl Ha UCIOIb30BAHUM CAMOCTOSITEIEHOTO YKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYIoIIero Qaxkropa ydebHoro mpouecca. s yriayOGnéHHOro
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEBHOTO YYEHMYECKOTO SKCIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATBHBIE YUYCHWUYECKHE ONBITHI MPU HM3YYCHHH HOBOTO
Martepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
nBa cmocoba peanum3anuud  (U3MYECKOTO0 TMpakTUKyma. B mepBom ciydae
MpaKTUKyM npoBoauTcs 6o B koHie 10 u 11 knaccos, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXJOM M3 3THX KjaccoB. BTopoit cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpAaTOPHBIX pPabOT, KOTOpHIC
MPOBOAATCSA B Mpoliecce uzyudeHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa TTOHMUMAETCs] CaMOCTOSITEIbHOE HCCIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nporpamme 1mo @usnMke cuUcTeMa YYEHUYECKOro HKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MPaKTUKyMa MpeACTaBlieHa €AUHBIM IepeuyHeM. Buioop
TEMAaTUKU IS 3TUX BUJIOB YYEHUUECKUX MPAKTHUECKUX PadOT OCYIIECTBIISIETCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPoIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUIAHUPOBAHUSI W OCHalleHus kabuHera ¢usuku. [Ipu sTOoM oOecneumBaercs
OBJaJicHUE OOYYarOUIMMHUCS YMEHHUSIMU MPOBOJIUTH TNPSIMBIE M KOCBEHHBIE
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH U MOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEIJIONKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yAENSETCA PEHICHUI0 PACUETHBIX U KAa4eCTBEHHBIX
3anay. [Ipu 3TOM A1 pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3MUYECKOU MOJENbIO, TO3BOJSIONINE MPUMEHSThH
M3YUYCHHbIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOrO paszliena Kypca, TaKk U
WHTErpUpysl MPUMEHEHHE 3HAHUI U3 pa3HBIX pa3ziesioB. JJig KaueCTBEHHBIX 3a7a4
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3nYecKoi MOJIENU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIyOJaEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHus JOJKEH U3YYaThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JNOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHWE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMMme Io
(bu3MKEe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pyAOBaHHE.

JlemoHCTpanmonHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
NPUHIUIIOM MUHHMMAJIbHOM JIOCTATOYHOCTH U  oOecrnedYrBaeT IOCTaHOBKY
MEePEUYUCIICHHbIX B TMporpamMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpALMN st
WCCJICMOBAHMUSI  M3Yy4YaeMbIX  SIBIEHUW ©  TPOIECCOB, JMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

JlabopaTopHoe 000OpynOBaHHE I YYEHUYECKHX TPAKTHYECKUX padoT
dbopmupyeTcssi B BHJI€ TEMAaTHUYECKUX KOMIUJIEKTOB W OOECIeurnBaeTCs B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O0OPYMOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(MPOBBIX NMPHOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU 1EJIIMH U3yUeHUs] PUZUKHU B 0011eM 00pa30BAHUU SBIISIFOTCS:

dbopMHpOBaHUE WHTEpPECa € CTPEMJICHUS OOYYarOMMXCs K HaydHOMY
W3YYECHHUIO TPUPOJBI, PA3BUTUEC UX HMHTEIUIEKTyaIbHBIX W TBOPYECKUX
CIOCOOHOCTEWN;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIe MO3HaHUS U (HOpPMHUpPOBaHUE
MCCIIE0BATEIbCKOTO OTHOIIEHUS K OKPYKAOIIUM SIBIICHUSIM;

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTPOCHMS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

dbopMHpoBaHUE YMEHUM OOBSCHATDH SIBJICHUS C UCIOJIB30BAHUEM (U3UUYECKUX
3HAHUUW U HAyYHBIX JOKa3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (U3UKU IS Pa3BUTUS JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuiei
npoecCUOHANBHON  JCSTENBHOCTH, CBSI3aHHBIX C (U3UKOM, TIOJArOTOBKA K
JanbHeeMy 00y4eHHUI0 B 9TOM HalPaBJICHUH.

JlocTikeHHne 3TUX Ielield 00ecneuyrnBaeTCsl peleHuEeM CIEAYIOIUX 3a1ad B
npoI1iecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO O0IIEero 00pa3oBaHUsI:

NpUOOPETEHNE CUCTEMBI 3HAHUN 00 00IMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSAX,  BKJIIOYAs  MEXaHUKY,  MOJEKYJSpHYIO  (U3uKy,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUN MTPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs OOBICHEHUS
bu3nYecKuX SBJICHUM B MPUPOAC U JUISl TPUHATHUS TMPAKTUYECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
(bu3nuecKoil MOAEINbI0, 3a/1ay, MOAPA3YMEBAIOIIMX CAMOCTOSITENBHOE CO3JaHHe
bu3nueckol MoOJenM, aJeKBaTHOM YCJIOBMSIM 3a/ladyd, B TOM YHCIE 3aJay
WHXXEHEPHOT0 XapaKTepa,

NOHMMaHuEe (U3UYECKUX OCHOB M TPUHIIUIIOB JEHCTBUA TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIQJICHUE METOJIaMH CaMOCTOSATEIIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
GbU3MYECKX OKCIEPUMEHTOB, aHaJIM3a W HUHTEpHperanud HHpopMaluuy,
ONpeIeNICHHs JOCTOBEPHOCTH MOJYYEHHOTO PE3YIIbTATA;

CO3/IaHUE YCJIOBHUM I PAa3BUTUA YMEHUU INPOECKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETIbHOCTH;



pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOH.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU —TPOJODKCHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢pusuku (yrayOnEHHBIN ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIEro
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX M
IPAKTHUECKUX paboOT SBISETCS PEKOMEHIOBAaHHBIM, YYHUTEIh JENaeT BBIOOP
NPOBEJCHHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYATbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHAs Hayka o npupojae. HayuHslil MeTo/1 MO3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B Ipoliecce MOo3HaHus Npuposl. HabmrogeHnue u
IKCIIEPUMEHT B (DU3HKE.

Croco06b1 m3MepeHusi (U3UYECKUX BEIMYMH (aHAJIOTOBBIE U IU(pOBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[lorpemHoct  u3MepeHuid  (HU3MYECKUX  BEIUYMH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBJIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HWJealbHAasl KUIAKOCTb, HWACANBHBINM Ta3, TOUYCUHBIN
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusndeckas
TEOPHSL.

Pons u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIIbHOCTH JIOACH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeul, npaKkmuKym.

N3mepeHne cuiibl TOKa W HANPSHKEHUS B LEMU IMOCTOSHHOTO TOKAa MpPH
MOMOIIIM aHAJIOTOBBIX U IIU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(ppoBoi nadoparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3NYECKUX BEJIMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pazgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxkeHHe. OTHOCUTETBHOCTh MEXAaHUYECKOTO JBUKEHUS.
Cucrema orcyéra.

[Ipsimast u oOpaTHast 3a7]a4u MEXaHUKHU.

Panuyc-BekTop MaTepuasbHOM TOYKH, €ro IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpOCTb (CpeAHsisi CKOPOCTh, MIHOBEHHAs CKOpPOCTh) W
YCKOPEHHUE MaTepuajbHOW TOUKH, HUX MPOEKIIMM Ha OCH CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTEPUATBLHON TOUKU OT BPEMEHU U UX
rpaduku.

CBobOonHOE mMajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOTO TOJ YTJOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH H
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U UX TpaduKu.



KpuBosmHenHoe  nBWKeHWE. J[BHKEHHME  MaTepuasbHOM  TOYKM 11O
OKPYXXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE TMPOIECChl: CIUIOMETP,
JIBUKCHHE CHApSJIOB, LIETIHbIE, IIecTepéHYaTble W peMEHHBIE TMepeIadH,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Crioco0bI uccIeI0OBaHMs IBUKEHUIA.

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

[TpeoOpa3oBaHre ABMXKEHUN C UCTIOIB30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaGnrogenue ABMKEHUS Tena, OPOIIEHHOTO IMOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

Hanpasnienue cKkopoCcTH MpH IBUKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHHME TyTeW, TPAEeKTOPUM, CKOPOCTEH NBMKEHHUS OJHOTO U TOTO Ke
TeJa B pa3HbIX CUCTEMAxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

N3ydyeHne HEpaBHOMEPHOI'O JIBUYKEHUS C II€JIbIO ONPEENICHUsI MTHOBEHHOU
CKOPOCTH.

W3mepenune yckopeHusi npu MPsSMOJIMHEHHOM PAaBHOYCKOPEHHOM IBU)KEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBIKEHUU.

N3Mepenue  yCKOpeHUs CBOOOJTHOTO naJICHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOI TabOpaTOpUN).

N3yuenne nABWXKEHUSI Tella, OpPOIIEHHOTO TOpu3oHTalbHO. [IpoBepka
TUIOTE3bl O NPSIMOM MPOMOPLUOHAIBHON 3aBUCMMOCTH MEXKIY JalbHOCTHIO
noJiéTa U Ha4aJIbHOM CKOPOCTHIO TeJa.

W3ydyeHue IBWKEHHUS Tella MO OKPYXKHOCTH C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH TepUojia OOpalleHUs] KOHMYECKOTr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuHepuumaneHbie cuctemsl orcyéra. IlpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 17151 MaTepraaIbHOM TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUUOHHOW H
WHEPTHOWU MAaCCBHI.

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOTO IMaJIeHUSI OT BBICOTHI
HaJ TMOBEPXHOCTHIO IUIAHETBI W OT reorpauyeckod IMHUPOTHL. JIBUKEHUE
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Keriepa. [lepBas kocMudeckasi CKOPOCTb.

Cumia ympyroctu. 3akoH I'yka. Bec Ttema. Bec Tema, OBHKymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU TEla B
JKAJKOCTH WX rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBHUKECHHS.

Hasnenune. ['mapocratnueckoe nasienne. Cruita Apxumena.

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

Hemoncmpauuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenue AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

CpaBHeHME  PABHOACHCTBYIOLIECW  MOPWIOKEHHBIX K TeIy CHI C
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLIMAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOACHCTBUSA TEI.

N3Mepenue macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NMOIBEME U MMAICHUH.

L{eHTpOoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THUIIOTE3bI O HE3aBHCHMOCTH BpPEMEHHU JIBHXKEHHS Opycka IO
HAKJIOHHOH INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAMOIINX B NPYKHHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

V3ydeHne MBHKEHUS CUCTEMBI TEJ, CBI3aHHBIX HUTBIO, TIEPEKUHYTOW depe3
JErKuit OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucumMocTu Fr,(N).

HccnenoBanue nBrXeHUs OpycKa MO HAKIOHHOM IMIJIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHO TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Teina. MOMEHT CHibl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuibl.
CrnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

YcoBus paBHOBECHs TBEPAOIO TeEJIA.

YcroituuBoe, HeycTONYMBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEIIbHBIN KpaH, pel€TyaTble KOHCTPYKIIUH.

Jemoncmpayuu.

Y ciioBUsI paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HccenenoBanye yciloBUM pPaBHOBECUS TBEPAOIO Teld, HMEIOLIErO0 OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMBI MATEPUAJIbHBIX TOUYEK. L{eHTp Macc
CUCTEMbI MAaTEPUAIIBHBIX TOUEK. Teopema o IBU>)KEHUU LIEHTPa Macc.

NMnynibe CHITBI M U3BMEHEHHUE UMITYJIbCA TEINA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MomeHT umiynbca MarepuanbHOM TOukM. [IpeacraBieHue O COXpaHEHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJISX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOW YHEPTUN MATEPUATILHOU TOUYKHU.



[loTeHIMaNIBbHBIE W HENOTEHUMAJIBbHbIE CHWIBL. lloTeHnmanpHas >HeEprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
T€Jla B IPABUTALMOHHOM I10JI€ OJHOPOJHOTO IIapa (BHYTpU U BHE 1iapa). Bropas
KOCMHYECKasi CKOPOCTh. TpeTbs KocMUYECKasi CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAaHHUYECKOW SHEPTUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHrne bepHyu Ui MACANBbHOM JKUIKOCTH Kak CIEACTBHE 3aKOHA
COXPaHEHUSI MEXaHUYECKOU JHEPTHH.

TexHuyeckue yCcTpouCTBAa M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHHUE PAKET,
BOAOMET, KONEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KAaTaHHE Ha
KOHBKaXx.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTY CUJIBL.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mpeBpalieHUs] KMHETUYECKOM W MOTEHUHAIBHON SHEPIUi IIpH
JEWCTBUY HA TEJIO CWJIBI TSYKECTH M CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEpPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

M3mepenne nMiryiibca Teiia o TOpMO3HOMY ITYTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CHJIBI TSATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJIECUCTBUM.

N3MepeHne KHHETUYECKON YHEPTUU TeJla 10 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTOU CHIIBI
TpEHUSI.

Onpenenenue padOThl CHIIBI TPEHHUS TPH JABMXKEHHM Tella MO0 HAKJIOHHOM
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocnosbt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckon Tteopuun (MKT), ux
ompiTHOE oOocHOBanme. Jluddysus. bpoyHOoBckoe nBIXKeHHE. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenm CTpOeHHs Tra3os,
KUAKOCTEH U TBEPIBIX TE€N U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE 3THX



Mozened. Macca u  pa3Mepel MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocTosinHast ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uamepenus. I[llkama
temneparyp Llenbcus.

Mopenbs HaealbHOrO ra3a B MOJIEKYJIPHO-KMHETUYECKOW TEOPUU: YaCTHULbI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AoOcomoTHAs
Temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccsl B
UJcalbHOM Tra3e C TOCTOSHHBIM KOJWUYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsi3p  MEXIQy [JaBJIE€HHEM U CPEIHEHM KUHETHYECKOW  3Heprueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHYKEHUS MOJIEKYJ HJI€aJbHOrO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIbHOTO ra3a).

CBs13b a0COJIIOTHOM TEMITEpaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CPEHEM
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHUL.

TexHH4eCcKkre YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHUE HAaHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopenu IBUXKEHHUS YacTUI] BELIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOIO JIBUKEHUS.

Huddysus sxkuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomuol, npaKmuKym.

HccnenoBanne Tmporecca YCTAHOBJIEHUSI TEIUIOBOTO PABHOBECUSI TIPH
TEII000MEHEe MEXKy Topsiuei U XOJIOAHOM BOJOM.

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAaHO MCIOJIb30BaHUE
uudpoBoii 1abopaTopun).

N3yuenune n30X0pHOro mnpoiecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T/]) cucrema. 3agaHue BHEUIHUX YCIOBUM JJIs
TEPMOJMHAMHUYECKON CUCTEMBbI. BHENIHNE U BHyTpeHHHE napaMeTpshl. [lapameTpsl
TEPMOJMHAMHYECKON CHUCTEMbI KaK CPEIHHE 3HAYEHUsI BEIUYUH, OMUCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hauano TtepmoanHaMuku. Camomnpou3BOibHAsA — pellakcanus
TEPMOJUHAMUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mogens uaeanbHOr0 Tra3a B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHMIL:
ypaBHeHHe MenpaeneeBa—Kianeiipona u BbIpaK€HUE UIsI BHYTPEHHEH JSHEPTUH.
VYcnoBus MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

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

Tennonepegaya  kak  cnoco0  M3MEHEHUs  BHYTPEHHEW  SHEpPruu
TEPMOJMHAMHYECKON  cucTeMbl 0e3  coBepuieHus paboTel. KouBekuus,
TEIUIONPOBOJIHOCTD, H3TyUYCHHUE.

KomnuectBo Ttemnotel. TenmnoéMKocTh Tenma. YAelnbHass W MOJISIpHas
TEIUTIOEMKOCTH BelIeCTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CTrOpaHus
TormBa. Pacuér koiuuecTBa TEIUIOTHI Npu Temionepenade. l[lonstue 006
aanabaTHOM Tpoliecce.

[lepBblidi 3aKkOH TepMOAMHAMHKU. BHyTpeHHsAss »sHeprus. KommuectBo
TEIJIOTBHI W paboTa Kak Mepbl  W3MEHEHUS  BHYTPEHHEH  HDHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoili 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX IIPOLECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOIUT
eIMHCTBEHHAs aanabara. AGCOIIOTHAS TeMIeparypa.

Bropoii 3ak0OH TEpMOJMHAMHMKH JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHuMIb! HecTBUA TerIoBbiX MamuH. KIT/T.

MaxkcumansHoe 3HaueHue KII. [ukn Kapno.

DKOJIOTMYECKUE ACMEKThI MCMOJIb30BaHUA TEIUIOBBIX JBUTaTeNeh. TemioBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyeckrue yCTPOMCTBA M TEXHOJOTMYECKUE IPOILIECChl: XOJOAWIBHUK,
KOHJUITMOHED, JU3CIbHBIM W KapOIOpAaTOpHBIA JABUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIU3AIUs «TEIJIOBBIX» OTXOJIOB C
MCIIOJI30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTuuecKoM pacIlIupEeHUN.

Bo3nymHoe orauso.

CpaBHeHUE YAETBHBIX TEIUIOEMKOCTEH BEILIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHAeHcamws. VcmapeHne W KWICHHWE. Y enbHas
TEIJIOTa MapooOpa3oBaHus.

HacpblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH W AABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lmaBieHne W Kpuctam3anus. YJelbHas TEIUIOTa IUIABJICHUS.
CyOnumarnusi.

Hedopmanuu tBEporo tena. Pactsokenue u cxarue. Cnpur. Moayns FOHra.
[Ipenen ynpyrux nedopmarimii.

TemnoBoe pacimupeHue XUIKOCTEH U TBEPABIX TeN, 00bEMHOE M JTMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUKUHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEpTUH B (PAa30BbIX MMEPEX0IaAX.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHoctHoe HaTspKeHHE. Ko huimeHT MOBEpXHOCTHOTO HATSHKEHHUS.
Kanumsipasie siBnenus. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHUE TIPOIIECCHI:  KUIKHUE
KPUCTAJUIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>XKEHHOM JTaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUSL.

OMNBITH C MBUTBHBIMH TJIEHKAMH.

CmaunBaHue.



Kanumnsipabie sBiaeHusI.

Mopenu HEHBIOTOHOBCKOMW KUJKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TIAPOB.

W3mepenne aOCOMIOTHOW BIAKHOCTH BO3/AyXa M OIIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  Jeopmanuu  pe3MHOBOro odOpasma OT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanys Tel U €€ NPOSBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buzaa
DNEKTPUYECKUX 3apsAaoB. [IpOBOAHWKM, IHMAJIEKTPUKHM U MHOJYIPOBOJHUKH.
DJIEMEHTApHBIN JJIEKTPUYECKUM 3apsii. 3aKOH COXPAHECHUS BJIECKTPUUYECKOTO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kymnona.

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

HampsoxkéaHocth  anekTpuueckoro  mosisa.  [IpoOubiid  3apsa.  Jluauwu
HaIpsHKEHHOCTH DJIEKTPUYECKOTO MOJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO 0. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loreHnumaneHas dSHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAJIIOB ISl JIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOr0, TaK U
HEOHOPOJIHOTO).

[IpuHIUIT CYyNIEPIIO3ULIUY ATIEKTPUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH O3TUX MOJEH U
DKBUITOTEHLIIMAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JI€. Y CJIOBUE PABHOBECHS 3aPs/IOB.

JlvonekTpuku B DJIEKTPOCTATUYECKOM  IIOJIE. Jvsnexrpruueckas
MIPOHUIIAEMOCTh BELIECTBA.



KonaeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
KOH/JIEHCATOpA.

[TapannensHOE coenMHEHNE KOHIEHCAaTOPOB. [locmenoBarenbHOe COEMHEHNE
KOH/JICHCAaTOPOB.

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHEe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SIIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI IEUCTBUS dIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE€ 3aPSKEHHBIX IAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3aPSKEHHBIX IIJIACTHH.

Monens anexTpoctatuueckoro reueparopa (Bau ae ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA IOCTOSIHHOM ¥ IEPEMEHHON EMKOCTH.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAaH
IUIACTUH, PACCTOSIHUS MEXAY HUMHU U JUAJIEKTPUYECKON ITPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

OneHka CHIT B3aMMOJICHCTBYS 3apSKEHHBIX TEJL.

Habmroienue npeBpalieHus SHepruu 3apsHKeHHOTO KOHACHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LENH, COAEPKAIIEH KOHAEHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
IIOCJIEA0BATEIILHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHwlit 31eKmpuyecKuil mox.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcnoBusl CylmIeCTBOBAHUS IOCTOSIHHOTO JJIEKTPUYECKOro TOKA. McrouHuku
toka. Hanpsikenue U u D1C é.

3akod OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OJHOPOJHOIO IPOBOJHMKA OT €r0 JJIMHBI M IUIOIIAJW ITONEPEYHOIO CEUYCHMS.
Y nenpHOE CONPOTUBIICHUE BEIIECTBA.

IlocnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COCAUHEHNE ITPOBOJAHUKOB.
Pacuér pa3BeTBin€HHbIX 3ekTpuueckux meneil. [Ipasuina Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—JIenma.

MOIIHOCTE 3JIEKTPUYECKOrO TOKA. TerioBas MOIIHOCTb, BbIAENSEMas Ha
pe3ucTope.

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

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyecknue yCTpOCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUYETUUK AIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHre CUilbl TOKA U HaIPSKEHUS.

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

3aBUCHUMOCTh COIPOTHUBIICHHS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IJIOLIAM TOTIEPEYHOr0 CEUYECHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipsimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

CrnocoObl coelMHEeHNs UCTOYHUKOB Toka, DJIC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHUMATIOB MEXIY IMOJIFOCAMH MCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaeabsHOro COPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HaMpsDKEHUSI JJISI  JIAMITBI
HaKaJIUBaHMUSI.

YBenuueHue npejiesia u3MepeHus ammnepMerpa (BoabTMeTpa).

N3mepenne O/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctu IJ{C raabBaHUYECKOTO JIEMEHTA OT BPEMEHHU
MpU KOPOTKOM 3aMbIKaHUH.

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

HccnenoBanrie 3aBUCUMOCTH MMOJI€3HONM MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

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



DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBEHHass M MNpPUMECHAass  IPOBOJUMOCTb
NOJIynpOBOJHUKOB. CBoiicTBa p—N-nepexoaa. [lomynpoBoIHUKOBBIE TPUOOPBHI.

OJEKTPUYECKUA TOK B JJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLMALIMS.
Onexrposn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Paznmuyneie TMIIBI CAMOCTOSITENBHOTO paspsana. Monnus. [1na3ma.

TexHU4ecKue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: TIa30pa3psIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPAH3UCTOP, (OTOAMOA, CBETOAMOJ, TajbBaHUKA, paPUHUPOBAHUE MENH,
BBIIUIABKA aJIIOMHUHMSL, 3JIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuit skcnepumenm, nabopamopnsie padomuol, npaKkmuKkym.

HaGmronenue anextpoiusa.

N3mepeHne 3apsaa OHOBAICHTHOTO HOHA.

HccnenoBaHue  3aBUCMMOCTH  COIPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U UU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTMYMH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUM, HCCICAOBAHUN  3aBUCUMOCTEU
(bu3MUecKuX BEIUYMH, NPOBEpKA MPEIJIOKEHHBIX THNoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMAaTMYECKHUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

N3yuenune kypca ¢usuku yrayonéHHoro ypoBHs B 10 kiacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmusvie nonamus, C6A3aHHbIE C U3YUEHUEM MEM 0006 HAYUHOZ0
no3HanuA: SBJICHHWE, Hay4yHbId (akT, runoresa, (pU3MUecKas BEIWYMHA, 3aKOH,



Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE MPUOOPHI, IU(PpOoBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JluneilHas QyHKIUS,
napaboia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHOMETpUUYecKHE (PYHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXaroUleil cpenbl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSHKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: DUCKPETHOE CTPOCHHE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYII,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBL, HJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AJIEKTPOIUTHIECKAS AUCCOIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOIIHS.

TI'eozpaghua: BaxxHOCTh BO31YyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCIOJIh30BaHNE 3aKOHOB COXPaHCHHS
MEXAaHUKH B TEXHUKE (THPOCKOM, BOAOMET U JAPYTHUE), JABUTATEIb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBOW XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHYECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPONpUOOpOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Pa3znen 4. DaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMonencTBre IOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHOMO cyneprno3unuu
MAarHUWTHBIX NOJEN. JIMHUYM MarHUTHOU MHAYKIIUU.

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

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YaCTHUILIbI
B OJTHOPOJTHOM MarHUTHOM mnoJie. PaboTa cumsl JlopeHna.

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



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUEC TIPOHCCChI: IPHUMCHCHHUC

ITOCTOSTHHBIX MAarHUTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOJBUTATEND SIKOOHM, YCKOPUTEIH DJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

KaptiHa  7uHMA  WMHOYKOMM ~ MAarHATHOTO  TOJSL  [OJIOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

Kaptrna nrHMI MarHuTHOM MHYKIIMH TOJI IJTMHHOTO MPSIMOTO TPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

[evictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KeHUS My4YKa 3JIEKTPOHOB B MAarHUTHOM TOJIE.

[TpuHIMT NENCTBUS AIEKTPOUZMEPUTEIBLHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

HccenmenoBanre MarHUTHOTO TTOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHNUS CHIIBI AMIiepa.

Tema 5. dnexkmpomacHumnas uHOYKyus.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Dapajes.
Buxpesoe anekrpuueckoe none. Toxku Dyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuo Jlenua.

NunyktuBHOCTh. KarTymika HWHAYKTUBHOCTH B II€MH TOCTOSHHOTO TOKa.
SBnenune camonnaykuuu. I1C caMOMHIAYKIINH.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHH4eCcKrue YCTpPOWCTBA U TEXHOJOTMYECKUE IPOLECCHl: MHAYKIIMOHHAS
I€Yb, COJICHOU/, 3alIUTa OT JIEKTPU3ALMH TEJ MPU ABUKEHUHA B MArHUTHOM IOJIE
3emu.

Hemoncmpayuu.

Hab6nronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

UccnenoBanne 3aBucumMoctd IOJIC MHAYKIMM OT CKOPOCTH HW3MEHEHUS
MarHMTHOTO MOTOKA.



[IpaBuiio Jlenna.

[Tamenrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH WU3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paznen 5. KoJsieOanus v BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUY€CKOTO OMTUCAHMUS.

Amruutyna U ¢asza kojnebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHUH €€ CKOPOCTU U YCKOPEHUSI.

[lepuon u yactora koneOGanuid. Ilepuon ManbiX CBOOOJHBIX KOJIeOAHMI
MaTeMaTH4eckoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHyX)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BunusHMe 3aryxaHuss Ha BHUJ PE30HAHCHOM KPHUBOM.
ABTOKOIEOaHUSI.

TexHuyeckne yCTpoMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3amnuch K01e0aTeIbHOro ABMKEHUS.

HabGnrogenne He3aBUCUMOCTH MEPHOJA MAJIbIX KOJieOaHUil rpy3a Ha HUTU OT
aAMILTATY/IbI.

HccnenoBanue 3aTyxaromux KojaeOaHuii 1 3aBUCUMOCTH Mepruoa CBOOOTHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

UccnenoBanne KojebaHWW Tpy3a Ha MacCHBHOM TIPY)KHUHE C IEJIBIO
dhopMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MPYKMHHOTO MasiTHUKA.

3aK0H COXPAaHEHUS PHEPTUH MPU KOJICOAHUIX TPpy3a Ha MPYKUHE.

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



W3mepenne mnepuona CBOOOHBIX KOJIEOAHMM HHUTSAHOTO W MIPYKHHHOTO
MasITHUKOB.

W3ydeHne 3aKOHOB JIBIKEHUS Tella B X0JI€ KOJIeOaHH Ha yIIPYTroM TO/ABECE.

M3yyeHue ABUKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomaznummnbsie Ko1e0anus.

KonebatenbHbiii KOHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B
u7canbHOM KoJsiebaTenbHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsiia KOHJAEHCATopa ¢ aMIUIUTY/A0N CHIIbI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BbIHyX1€eHHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHIJIBI TOKA W HANpsDKEHHS TMpU Pa3IMYHON (opMme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOpP M KaTyllKa
VWHIYKTUBHOCTH B LE€NM CHHYCOMJAIBHOIO IEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneansubiid  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W NOTpeOJICHHE
IIEKTPUYECKON SHEPTHH.

OKOJIOTUYECKHE PHUCKU IIPU IPOU3BOACTBE ANEKTpo3Hepruu. Kynbrypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHUYeCcKUe yCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, TMHUH JIEKTpOINepeiay.

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJHBIX KOJIEOAHUI OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJIEOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3ucTop, Karyumika MHAYKTUBHOCTH M KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

VY CeTpoiicTBO M MPUHIMI AEUCTBUS TpaHCPopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, nPAKMUKYM.

Nzyuenue tparncopmaropa.

HccnenoBanre MEpEMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpoOMAZHUNHbLE GOJIHDI.

MexaHnueckue BOJIHBI, YCJIOBUA UX pacnpocTpaHeHus. llomepeunsie wu
MPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCeHHE, MpeloMJeHHe, MHTephEpeHUUs H
nupakius.

3Byk. CxopocTb 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DJEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolcTBa  DJIEKTPOMArHUTHBIX ~ BOJH:  OTPaXXE€HUE,  NPEJIOMIICHHUE,
noJisipu3anys, uHTepdepeHus u qudpakius.

[IIxana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH CpeIbl.

TexHUYeCKHue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: MY3bIKAJIBHBIE
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-neup,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak UCTOUYHUK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepeHunu u auppakuuy MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBolicTBa ylbTpa3ByKa U €ro MpUMEHEHUE.

HabGnrogenue cBsI3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOU H
4acTOTOM KoJeOaHUM.

HccnenoBanne CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)kKeHue,
pesIoMJICHUE, MOJSIpU3aIs, TudpaKiys, HHTephepeHITHs.

Oo6napyxeHue nHGPaKpacHOTO U YIbTPAPHOIETOBOTO U3TyUEHHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKyM.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONTMHEWHOE pacHpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd cBera.
To4eyHbIll HICTOYHUK CBETA.

OtpakeHne cBera. 3aKOHbI OTpaxkeHus cBeTa. [locTpoeHne n3o0pakeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETA M COOTHOLICHWE [JIMH BOJIH MPH MNEPEXOJE MOHOXPOMATHYECKOIO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xox nmyueit B mpusme. [ducnepcust cera. CiioxHbIA cocTaB O€lI0ro CBeTa.
LBer.

[TonHOE BHYTpeHHee oTpaxkeHue. [IpenenbHblid yroy MOJHOIO0 BHYTPEHHETO
OTPaKECHMUS.

ColOuparomrie U pacceuBaromiue JnuH3bl. ToHkas JnuH3a. DokycHoe
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPaccTOsIHUS TOHKOM cepruyeckoil JMH3bl OT €€ F€OMETPUH U OTHOCHTEIHHOTO
IIOKa3aTelIs MPEIOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon Jy4a, MPOWENIIErO JUH3Y NOJ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOMU
ontuuecko ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MpsMOMl B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CHCTEMAaX.

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmnus cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBus HaOMIOAEHUS MaKCUMYMOB M MHUHUMYMOB B HHTEp(EpEHLHOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HWCTOYHHUKOB. [IpuMepsl KIacCHYECKUX
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuonHas peméTka. YCJIOBHE HaOII0ICHUS
INIABHBIX ~MaKCMMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHuueckue yCTpOWCTBA M TEXHOJOIMYECKUE IMPOLIECCHl: OYKH, JIyIIa,
NEPUCKOI, (oToanmapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapar, MpOCBETICHHE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHUs CBETA.

HaOnronenue noJiHoro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepennm cBera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habnronenune nudpakiimoHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO PAacCTOSIHUSI OT BemlecTBa (Ha
pUMEPE KUJTKUX JTHH3).

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

[TonyueHne n300pakeHUsI B CUCTEME U3 IUIOCKOTO 3€pKaJia U JINH3BI.

[TonyueHnne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTEpPEpeHIInN U MOJISIpU3aIuu CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne uaTepdepeHInN JIa3epHOTO U3IIYYCHUS Ha IBYX IIEIISIX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepenune IrHbl CBETOBOM BOJIHBI.

[Tonydyenue crnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOIIM AUPPAKIUOHHOM
PELIETKMU.

Pa3zges 6. OcHOBBI cIeiHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

I'panuubl  NPUMEHMMOCTM  KJIACCMYeCKOM  MexaHuku.  [loctynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl.  I[IpeoOpazoBanusi  JlopeHia.
VYcioBue npudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHU U COKPAIICHUE JJIHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl C SHEPrUed U UMITYJILCOM PEISTUBUCTCKON YaCTHUIIBI. DHEPTHUS
MTOKOSI.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHUE MPONIECCH: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHII.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJIbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusiM TPEKOB 3apPSXKEHHBIX YACTUI] B MATHUTHOM T10JIE).

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBeCcHOE TEIIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOrO Tena).
3akoH cMmemenuss Buna. ['unore3a [1nanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dorordpdext. Ombitel A. I'. CronetoBa. 3akonsl poTodddexra. YpaBHEHHE
OitamreitHa 11t potoaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBera (B UYAaCTHOCTH, [JIaBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawlryto moBepxHocTh). Ombitel I1. H.
JleOeneBa.

BomHoBBIE cBOMCcTBa yactul. Bonnel ne bpoia. nnaa BosHb ne bpoins u
pa3Mepbl 00JacTH JIOKaIM3alUuu JABWXKYyIIelcsa dactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

TexHu4yeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHL: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYUK, TYHHEIBHBI MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOIMO/.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJIEHUS  MOJYIPOBOJAHUKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nocrosiaHol [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

HccnenoBanre 3aBUCUMOCTH CUJTBI TOKA YEPE3 CBETOAMO OT HAIIPSAKEHUS.

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynater bopa. M3ny4yenue u nornonierre (pOTOHOB MPHU MEPEX0ie aToMa
C OZJHOTO YPOBHSI DHEPI'UU HA IPYIOM.



Bunel ciektpoB. CekTp ypoBHEN SHEPTUU aToOMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: CIEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbIN KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

Habnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.

Habnronenue IMHEHYaToro CuexTpa.

HccenmenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOIO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnast mogens sanpa [elizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PanunoaktuBHOCTE. Aunbda-pacnaj. ONEKTPOHHBIA M TO3UTPOHHBINA Oera-
pacnan. I'aMmma-usiyyeHue.

3akOH pPaAMOAKTUBHOTO pacnaja. PaanoakTWBHBIE HM30TOMNBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO M3IyYCHMs. BIusHME pAIMOAKTUBHOCTH HA >KUBBIE
opranu3mbl. EcrecTBeHHbIN QOH n3iydenus. Jlozumerpusi.

DHeprus CBs3M HYKJIOHOB B sigpe. SnepHbie cuiibl. JlepexT Macchl siapa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl PpPa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertonp! perucTpanyy U UCCIIETOBAHUS DIEMEHTAPHBIX YaCTHII.

OyHaaMEHTAIbHbIE B3aUMOJECUCTBUA. bapuoHBI, ME30HBI U JIENTOHBI.
[IpencraBnenne o CtanaapTHO# Moaenu. KBapk-TitooHHas MOAENb aApPOHOB.

®usuka 3a npeaenamu CrtaHgaptHo Mojenu. TéMHas marepus U TEMHas
DHEPIUsl.

EnuHcTBO PU3nyueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoucTBa U TEXHOJIOTUYECKHE IIPOLIECCHI: TO3UMETP, KaMepa
Bunbcona, saepHBI  peakTop, TEPMOSIIEPHBIM peakTop, aToMHas Oomo0a,
MarHUTHO-PE30HaHCHask TOMOrpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCIOJIB30BaHUEM J03UMETPA.

N3ydenue noriouieHust OeTa-4acTUl] aTFOMUHUEM.

Paszgen 8. DiemMeHTHI ACTPOHOMUM U ACTPOPU3HKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (U3UKHA IS OOBSICHEHHS TPUPOIBI
KOCMHYECKHX OOBEKTOB.

Metonbpl acTpOHOMUYECKUX HccaeqoBaHUl. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEaTMOC(EpHast aCTPOHOMHUS.

Bun 3BEé3gHOoro HeOa. Co3Besnmus, spkue 3BE3NBI, IIAHETHI, MX BUIUMOE
JIBUKCHHUE.

CosiHeuHas cucrema.

Counnne. ConHeuHnasi akTUBHOCTb. MIcTouHuk sHepruu CorHIa U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmmMa «CeKTpaabHbIN KJIacc —
CBETHMOCTBY». 3BE3/bl TJIaBHOM MOCIEA0BATEILHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3BE311. COBpEMEHHBIE MPECTABICHUS O MPOUCX0XKACHUU U 3BOIonMU CoJiHIA U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky u kBa3zapbl. YEpHBIE IBIPHI B sApax
raJaKkTHK.

Bcenennas. Pacmpenue Beenennoit. 3akon Xa00ma. Pazberanue rajgakTuk.
Teopust bonpiioro B3peiBa. PemkTOBOE M3ITyUeHHUE.

Macmtabnas ctpyktypa Beenennoid. MeraraiakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenus: 3B€31HOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX TPHIIOKEHHUH /I ONpeeNieHUs MOJI0KEeHNs HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

HaGmronenuss B Tteneckon JlyHbI, TJIaHET, TYMaHHOCTEM U 3BE3THBIX
CKOILJICHUU.

Pu3nvecKuil MPaKTUKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIUYUH C HCIOJIb30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTENBHBIX MTPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUM (PU3NYECKUX BEITUYUH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3nUecKkux BETUYHMH, NPOBEpKA MPEIJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
OMMCAHHBIX B  TEMAaTUYECKUX  pas3leinax «YUYEHUYECKUU  OKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

O06o0mariiee NOBTOPEHUE.



O0o0uIeHne 1 cucTeMaTH3alus COJEp KaHUsl pa3leioB Kypca «MexaHukay,
«MonekynsipHas pu3nka U TepMOIUHAMUKA», « DIEKTpoaUHaAMHKay, «Konebanus
U BOJHB», «OCHOBBI CHENHAIBHON TEOPUH OTHOCUTEIBHOCTHY, «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHMUECKOH c(pepax AesITeNbHOCTH YeJIOBEKa, POJib U MECTO (DHU3UKHU
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (YHKIUI
busnyeckoit Teopuu, posib HU3MIECKON Teoprun B (OPMUPOBAHUU MPEICTABICHUN
0 (Qu3NYeCKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTHUHBI MUpa B OOILEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIECHUN O IPUPOJIE.

Me:xnpeaMeTHble CBSI3H.

N3yuenue kypca ¢usuku yrayonaéHHoro ypoBHs B 11 kmacce
OCYULIECTBIISIETCS C YUETOM COJEPIKATEIBHBIX MEXIIPEAMETHBIX CBS3€H ¢ KypcaMu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEM 0008 HAYUHO20
nO3HaHUuA: SBICHHUE, HAy4YHbId (DAKT, rumoresa, (pu3MYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, OSKCHEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, H3MEpPEHHUE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBast J1adbopaTopusl.

Mamemamuka: pelIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETPHUUYECKHUE
(yHKUHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJI€CTBO. BEKTOpPBI M MX NPOEKIMH HAa OCU KOOPJIMHAT, CIOKEHHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocus: >nektpuyeckue SBIEHUS B JKUBOW MpUpoOLE, KoJjieOaTelnbHbIE
JNBWKEHUS B SKMBOM TNPUPOJE, SKOJOTUYECKHE PHUCKU TPU TPOU3BOJICTBE
AIIEKTPOSHEPTUH,  DIIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIbTPa3BYKOBass JUArHOCTUKA B MEJUILIMHE, ONTUYECKHUE SIBJICHUA B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAININYECKAs! CTPYKTypa TBEPIABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKON PpEIIETKH, CHEKTpalbHBIN
aHaJu3.

T'eocpaghusa: wmarHuTHble MOJIOCAa 3€MIIM, 3QJI€KH MAarHUTHBIX  PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MAarHHUTOB, JJIEKTPOMAarHUTOB,
AIIEKTPOBUTATEND SIKOOM, TeHEepaTop MEPEeMEHHOTO TOKAa, WHIYKIIMOHHAS TeUb,
JMHUU 3JIEKTpornepeaay, 3JIEKTPOABUraTelb, pajap, PaaAuONpUEMHUK, TEIEBU30D,
anteHHa, Ttenedon, CBU-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



NPOEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJMHEYHasi Oarapesi, CIyTHUKOBBIE
IIPUEMHHMKH, IEPHAsA DJHEPTETHUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHSL.

INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI' PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE pe3yabTaTbl OCBOCHHS Yy4yeOHoro mnpeamera «Dusnka»
JOJKHBI OTPaXkaTb TOTOBHOCTh U CIIOCOOHOCTh 00YYarOIINXCsl PYKOBOACTBOBATHCS
c()OPMUPOBAHHON BHYTPEHHEH MO3ULUEH JIMYHOCTH, CUCTEMOM ILIEHHOCTHBIX
OpUEHTalUi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJMLIMOHHBIM LEHHOCTSIM POCCHIICKOTO O0OIECTBa, paCIIMPEHHE >KHU3HEHHOTO
OMbITA M OTMbITA JESITEILHOCTU B IMPOLIECCE PEAM3alMi OCHOBHBIX HAIPABJICHHM
BOCIIUTATEIbHON EATEIbHOCTH, B TOM YHCJIE B YACTH:

rpa’AaHCKOI0 BOCIIUTAHUA:

e C(OpMUPOBAHHOCTh TIPaXJAHCKOW  MMO3MLIMH  OOy4YarolIerocss  Kak
aKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBA;

e IMPUHATHE TPAJAULMOHHBIX OOIICUETIOBEYECKUX TyMAHUCTUYECKUX U
JEMOKPATHYECKUX LIECHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTh B HHTEPECAX TPAKIAAHCKOTO
oOllecTBa, Yy4yacTBOBaTh B CaMOYIpaBlIeHMHM B 0Opa3oBaTEIbLHOMN
OpraHu3aluu;

e YMEHME B3aUMOJACHCTBOBAaTH C  COLUMAJIBHBIMM  HMHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKLUHSIMU U HA3HAUCHUEM;

e TOTOBHOCTb K TYMaHUTAapPHOW U BOJIOHTEPCKOW NESTENBHOCTH.

NATPUOTHYECKOT0 BOCTIMTAHMS:

e chOpPMUPOBAHHOCTH POCCHICKOU TpaXJaHCKOU VJICHTUYHOCTH,
NaTPUOTHU3MA;

e IIEHHOCTHOE OTHOILIEHWE K IOCYJAapCTBEHHBIM CHUMBOJAM, JOCTH)KEHUSIM
POCCHICKUX YUYEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

e c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO MTOBEICHUS;

e CIOCOOHOCTBH OLICHMBATh CUTYAllMIO M MPUHUMATh OCO3HAHHBIE PEIICHMS,
OPUEHTHUPYSACh HA MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH, B TOM
YUCJIE B IEATEIIBHOCTH YYEHOTO;

e OCO3HAHHUE JUYHOIO BKJIA/Ia B IOCTPOCHUE YCTOMUMBOIO OYIYILIETO.

ICTETHYECKOr0 BOCIIUTAHMA:



ACTETUYECKOE OTHOLIEHHE K MHpPY, BKJIKOYAsA JCTETHKY HAYYHOIO
TBOPYECTBA, MPUCYLIETO (PUZNIECKON HAYKE.

TPYAOBOTO BOCIIUTAHUS .

MHTEpEC K pa3nuuHbiM chepam mpodeCCHOHATBHON ACSITEILHOCTH, B TOM
YHClie CBS3aHHBIM C (U3MKOH ¥ TEXHHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiei mpodeccuu B peain30BhIBaTh COOCTBECHHBIC
KU3HCHHBIC TIIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K O0Opa3oBaHWI0O W CamMOOOpa3OBaHUIO B
o0nactu (PM3MKHU HA MPOTSHKEHUH BCEH JKU3HHU.

IKOJOTHYECCKOI0 BOCIIMTAHUA

C(OPMHUPOBAHHOCTb IKOJIOTUYECKON KYyJIbTYpbl, OCO3HAHHUE II00ATBHOTO
XapakTepa 3KOJOTMYECKUX IIPO0IIeM;

IUIAHUPOBAHWE M OCYIIECTBIECHHUE ACHCTBUN B OKpYXKaloLlEed cpeae Ha
OCHOBE 3HaHMA LIEJIEN YCTOMYMBOTO pa3BUTHUS YEIIOBEUECTBA;

pacuIMpeHre ONbITa JEATEIbHOCTH 3KOJOTMYECKOM HANpaBJICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3HMKe.

IHEHHOCTU HAYYHOI'O MO3HAHMUA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NYECKON HAYKU;

OCO3HAHUE IIEHHOCTH HAy4YHOW JNESITEIBbHOCTH, TOTOBHOCTH B IIpOIIECCE
W3yYeHUs] (PUBUKK OCYIIECTBIATH MPOEKTHYI0 M HCCIEI0BATEIBCKYIO
NeSATEeIbHOCTh UHIUBUIYATIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS
Bba3oBnie Jijornueckue 1eiicTBUA:

CaMOCTOATENBbHO  (OpMyIHMpOBaTh U aKTyalIM3UpOBaTh  MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENENATh LENHU NESITENIbHOCTH, 3aJaBaTh NapaMeTpbl U KPUTEPUU HUX
JNOCTUKEHUS,

BBISIBJISITh 3aKOHOMEPHOCTM U TPOTUBOPEYUS B PACCMATPUBAEMBIX
(bU3NYECKUX SIBJICHUSX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIONTUXCS
MAaTEPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIIBHOCTb, OLIEHUBATh COOTBETCTBUE
pe3yJIbTAaTOB LENSM, OLIEHUBATH PUCKHU MOCIEACTBAN EATENBHOCTH;
KOOPJIMHUPOBaTh M  BBINOJHATH pabOTy B YCJIOBUSIX PpEAIbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.



Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

BJIa/IETh HAyYHOH TEPMUHOJIOTHEH, KIIIOUEBBIMHU MOHATUSMU U METOJAMHU
busznuecKoil HayKu;

BIaJeTh  HaBBIKAMH  Y4eOHO-MCCIIEZIOBATEIILCKOM M MPOEKTHOM
JeSITeTbHOCTH B 007acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJOB pEIIeHUs 3a1ad  (PU3HUecKoro
COJEp>KaHusl, MPUMEHEHHUIO PAa3IMYHBIX METO/I0B TO3HAHMS,

BJIaJeTh BUIAMU JEATEIBHOCTU 10 MOJYYCHHIO HOBOTO 3HAHUS, €ro
MHTEpIpeTaln, IpeoOpa30BaHUIO U IPUMEHEHHIO B PA3IMUHBIX Y4EOHBIX
CUTyallUsX, B TOM YHCJE MPH CO3JaHUU yUEOHBIX MPOEKTOB B OOJIACTH
buzukwy;

BBISIBJISITH TIPUYUHHO-CJICICTBEHHBIE CBSI3M M aKTyaJWU3WpOBaTh 3a/ady,
BBIIBUTAaTh TUIOTE3y €€ pelIeHus, HaxoQuThb AapryMeHTbl Jis
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/laBaTh MapameTpbl U KpUTEPUU
peIIeHNUS;

aHAIIM3UPOBATh TONYYCHHBIE B XOJA€ PEIICHUs 3aJayd Pe3yJbTaThl,
KPUTHUYECKH OLIEHUBATh UX JTOCTOBEPHOCTh, TPOTHO3UPOBATH M3MEHEHHUE B
HOBBIX YCJIOBHUSIX;

CTaBUTb M (OPMYJIUPOBATh COOCTBEHHBIE 3aJjaud B 00pa30BATEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;
YMETb NEPEHOCUTh 3HAHMS MO (U3MKE B MPAKTHYECKYIO 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTel;
BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nunopmanueii:

BJIa/I€Th HaBBIKAMHU MOJIyuyeHUs MH(pOpMaLUU (PU3HMUECKOTO COMEp KaHUs
U3 HWCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIISITh MOHUCK,
aHalu3, CUCTEMATHU3AlMI0 M HHTEPHPETALHI0 MHMOPMALUU PA3THYHBIX
BUJIOB U ()OPM MPEACTABICHUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALINH;

UCIIONIb30BaTh CpeICTBa HH(POPMALMOHHBIX W  KOMMYHHMKAI[MOHHBIX
TEXHOJIOTU B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBAaHUN 3SPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(HOPMAITMOHHON O€30MTaCHOCTH;



CO3/1aBaTh TEKCThl (PU3UUECKOrO CONEp)KaHUS B Pa3IMUYHBIX (opMaTax c
yu€TOM Ha3Ha4yeHHs WHGOpMAlMKU M IEJIEBOM ayAUTOPUU, BBHIOMpas
ONTUMAJIBHYIO (POPMY TPEICTABICHUS U BU3YyAIHU3AIIH.

KoMMyHMKaTHBHBbIE YHHMBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

OCYILECTBIATh OOLIEHWE Ha YpokKaXx (U3MKM U BO BHE-YpPOUYHOMH
NEeSATEIbHOCTH;

pacno3HaBaTh IMPEANOCHUIKM KOH(MIUKTHBIX CUTyallud M CMAr4aTh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHs C MCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM  H
WHIUBUYAIbHON paOOThI;

BbIOMpaTh TEMATHUKYy U METOJbl COBMECTHBIX JACUCTBUNA C y4y€TOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 YJI€HA KOJUIEKTHUBA,;

NPUHUMATh LEIM COBMECTHOW JE€ATEIbHOCTH, OpPraHu30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHKEHHUIO: COCTaBJATh IUIaH
NEUCTBUM, paCIPENEISATh POJIM C YYETOM MHEHUN YYaCTHUKOB, 00CYXIaTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh KadyeCTBO CBOETO BKJIAaJa M Ka)KIOTO yYaCTHMKAa KOMAaHJIbI B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLEHUBATh HAEH C NO3ULUUU HOBHU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh MO3UTUBHOE CTPATErMYECKOE IIOBEICHHE B Pa3IUYHBIX
CUTyallusiX,  IpOSBISATH  TBOPYECTBO M  BOOOpa)xeHHe,  ObITh
WHULMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYIUECTBJISITh  TTO3HABATEIBHYIO JEATEIIBHOCTh B
obsacth (U3UKA U AaCTPOHOMHHM, BBISBISATH MPOOJIEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOATENIbHO COCTaBJIATH IUIAH PEIICHUS] PACUETHBIX U KAYECTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPAKTUYECKOH padOThl ¢ YYETOM HMEIOIIUXCS
peCypCcoB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOYTCHUIA;

JlaBaTh OILICHKY HOBBIM CUTYaIIHIM;

pacuMpsTh  paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILLICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;



c1oco0cTBOBaTh (YOPMHUPOBAHHUIO M TPOSBICHHUIO SPYAULMUA B 00JIaCTH
($u3MKHM, TOCTOSHHO TMOBBIIATH CBOM 00pa30BATENbHBIA M KYJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJ’Ib, SMOIUOHAIbLHBIN HHTEJIEKT:

JIaBaTh OIIEHKY HOBBIM CUTYAIUSAM, BHOCUTh KOPPEKTUBBI B I€SATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJITATOB LIEISAM;

BIAJCTh HABBIKAMH TIO3HABATEIBHOW pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHUI;

HCIIOJIB30BaTh MPUEMBI pedIIeKCHU JIJIi OIEHKH CUTyallud, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKA U CBOEBPEMEHHO MPUHUMATH PEUIEHUS MO HX
CHIDKCHHUIO;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3yJIbTaTOB
JICATEIILHOCTH;

MPUHUMATH Ce0sl, TOHUMAas CBOM HEJAOCTATKU U JOCTOMHCTBA,

MPUHUMATh MOTHBBI M apryMEHTHI JPYTUX IPU AHAIN3E PE3yJIbTATOB
JICATEIILHOCTH;

MIPU3HABaTh CBOE MPABO M MPABO APYTUX HA OIMIHOKH.

B mpomecce mOCTHKEHUS JIMYHOCTHBIX PE3YyIbTATOB OCBOCHUS MPOTPAMMBI I10
dbuzuke U1 YpOBHS CpeaHero oOmero o0pa3oBaHus y O00y4YaroIIUXCs

COBEPIIICHCTBYETCS OMOIIMOHATbHBIN UHTEIUICKT, MIPEITOJIar AFOITHIA
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HAaHHWsA,  BKIIOYAIOMIETO  CIIOCOOHOCTh  TMOHMMATh  CBOE

HMOIIMOHAJIBHOE COCTOSTHUE, BUIETh HAINPABIEHUS PA3BUTHS COOCTBEHHOM
AMOILIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B cE0€;

CaMOpPETYJIMPOBaHUs, BKIKOYAIOLIEr0 CAMOKOHTPOJIb, YMEHUE NTPUHUMATH
OTBETCTBEHHOCTh 3a CBOE MOBEJEHHE, CIHOCOOHOCTh aJalTHPOBATHCS K
HMOIIMOHAJIBHBIM WM3MEHEHUSIM U MPOSBISATH T'MOKOCTh, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMH, BKJIIOYAIOIIEH CTPEMIICHHE K JOCTHKEHUIO LN
U yCIIEXy, ONTUMH3M, HHUIUATUBHOCTb, YMEHHE NEHCTBOBATh, UCXOIS U3
CBOMX BO3MO>KHOCTEH;

HSMIIATUHU, BKJIIOYAIOLWIEH CIIOCOOHOCTh MOHUMATh  AMOIMOHAIBHOE
COCTOSIHUE JAPYIMX, Y4YWUTHIBaTh €ro IMpH OCYIIECTBICHUH OOIICHMS,
CHOCOOHOCTH K COYYBCTBHIO M COTIEPEKUBAHUIO;

COLIMAJbHBIX  HABBIKOB, BKIIIOYAIOIIUX CIOCOOHOCTh  BBICTPaMBAThH
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemarb KOH(IUKTHI.



[MTPEJAMETHBIE PE3VJIbTATBI

K xoniy oOyuenusi B I0 knacce npeqMeTHbIE pe3ysbTaThl Ha YIIIYyOJIEHHOM
YPOBHE JIOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMCHHUN:

NOHUMAaTh POJb (GU3UKK B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMaNIbHOM M OTHYECKOM cdepax NeATeIbHOCTH
4eJioBeKa, POJib U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPA,
3HaYCHHE OINHUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIUH  (HU3MYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKU, POJb (U3UUYECKON TEOpHUH B
dbopMHUpOBaHUU MPEACTABICHUHN O (PU3MUECKON KapTHHE MUPA;

paziuyaTh YCJIOBUS NPUMEHUMOCTH MoOJeNed (U3MYecKux Tel U
IPOLIECCOB (SIBJICHMM): WHEpLMAIbHAs CHCTEMa OTCYETa, a0COIIOTHO
TBEpIOE TEJO, MATEpHUANIbHAS TOYKA, PAaBHOYCKOPEHHOE JIBUKCHHE,
cBOOO/IHOE TmMajJieHue, abCoNOTHO ymnpyras naedopmanus, aOCOIOTHO
ynpyroe 1 abCOIIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJIETH Ta3a, )KUIAKOCTU
U TBEPAOro (KPUCTAILIMYECKOTO) TeNa, UICadbHbII ra3, TOUCUHBIN 3apsj,
OJTHOPOJHOE DJIEKTPUUECKOE TI0JIE;

paznuyaTth ycioBHs (TpaHUIlbl, 00JIaCTHM) MPUMEHHUMOCTH (PU3UUYECKUX
3aKOHOB, TTOHMMAaTh BCEOONINI XxapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHaJTU3UPOBaTh U OOBACHATH MEXAHUYECKHUE TIPOILIECChl M  SIBJICHUS,
UCIIOJIb3YysI OCHOBHBIE TIOJIOKEHHS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABUKEHUS, (HOPMYJbl KHHEMATUKH PABHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumes 1jis CKOPOCTH M TEepeMeElIeHus,
3akOoHbl HplOTOHA, TpPUHLIMI OTHOCUTENbHOCTH [anmumes, 3aKoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOMN
OHEPrUH, CBsI3b Pa0OTHl CUJIBI C U3MEHEHHEM MEXaHUYECKON 3Hepruu,
yCIIOBUSI PAaBHOBECHS TBEPJAOTO Tejia), MPU OTOM  HUCIOJIB30BATh
MAaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['anumes, BToOporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXaHUYECKON DHEPrUuHr, 3aKOHA BCEMUPHOIO TATOTEHHS;

aHAIM3UPOBATh U OOBSICHATH TEIIOBBIC MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble moJokeHHs MKT wu 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHMS] HWJEAIbHOTO Ta3a CcO CpeaHen
KUHETUYECKOU DHEPIrUEN TEIUJIOBOTO [BMIKEHUS M KOHIIEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BEIIECTBA CO CPEIHENM KHUHETUYECKON
SHEPrUeN TEIMJIOBOIO JIBMYKEHUS €r0 YacCTHll, CBA3b JABJICHUS HACATBHOIO



raza C KOHLEHTpallMEM MOJIEKYJl M €ro TeMIEpaTypoH, YpaBHEHHE
MenpaeneeBa—Kianeiipona, mNepBbIA 3aKOH TEPMOJUHAMHUKH, 3aKOH
COXpaHEHUs] PHEPIrUU B TEIUIOBBIX MPOIECCaX), MPU ITOM HCIIOIb30BAThH
MaTeMaTH4YECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIIOBUS
MIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KiianeiipoHna;

aHAIM3UPOBaTh M OOBACHATH DJIEKTPUUYECKHE SIBICHHUS, HUCIOIB3YS
OCHOBHBIE TOJIOKEHUSI U 3aKOHBI 3JIEKTPOJWHAMHKHU (3aKOH COXpPaHEHHUS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHUHUAIBHOCTD
ANEKTPOCTATUYECKOTO TMOJIA, MPUHUHUII CYNEPHO3ULHNHN DIEKTPUUYECKUX
MOJIEM, IPU ATOM YyKa3blBas YCJIOBUS NPUMEHMMOCTH 3akoHa Kyrona, a
TaK)K€ IMPAKTUYECKH Ba)KHBIE COOTHOILIEHUsS: 3aKOHbI OMa Ui ydacTka
LHENW W U1 3aMKHYTOM DJIEKTPUYECKOM Lenu, 3akoH Jlxoynsa—JIeHna,
npaBuia Kupxroda, 3akonsr apajes A1 31€KTpoIn3a);

ONMKCHIBATh (PUBUYECKUE TMPOILIECCHl U SIBJICHUS, HMCIOJb3Yys BEITUYUHBI:
IIEPEMEIIECHHE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIA U CUCTEMBI TEN, CUIIA,
MOMEHT CHJIbI, JaBJEHUE, T[OTEHUUAJbHAsl JHEPrus, KUHETUYECKas
DHEPrus, MEXaHWYecKas SHEprusi, padoTa CUJIbl, LEHTPOCTPEMUTEIBHOE
YCKOpPEHHE, CHJIA TSDKECTH, CUJIa YIOPYTOCTH, CUJIa TPEHUS, MOIIHOCT,
SHEprusl B3auUMOJEHCTBUS Tena ¢ 3eMi€id BOMM3U €€ TOBEPXHOCTH,
SHEprusi ynpyroil aedopmanvd MPYKUHBI, KOJIUYECTBO TEIUIOTHI,
abCoJI0THAs TeMIiepaTypa Teja, padoTa B TEPMOJUHAMUKE, BHYTPEHHSS
DHEPrUs WACAIBHOTO OJHOATOMHOIO rasa, paboTa HACAIBHOTO Trasa,
OTHOCUTEJIbHAs BJIAXHOCTh Bo3ayxa, KIIJI wuaeanbHOro TEIioBOro
JIBUTATEIIS; AIEKTPUUECKOE T0JI€, HANTPSKEHHOCTD 3JIEKTPUYECKOrO OIS,
HAMpsHKEHHOCTh TMOJIST TOYEYHOTO 3apsiia WM 3apsHKEHHOTo Iapa B
BaKyyM€ M B JMDJIEKTPUKE, NOTCHLHMAT 3JIEKTPOCTATHYECKOrO OIS,
pa3HOCTh  MOTEHIMAJOB, AJEKTPOJABIKYIIAs CUJa, CWiIa  TOKa,
HalpssKeHWEe, MOIIHOCTh TOKa, OJJIEKTpUYecKass €EMKOCTh IIJIOCKOTO
KOHJICHCATOpa, CONPOTUBIICHUE YYaCTKAa LEMH C TMOCIECI0BATEIbHBIM M
MapajuIeNIbHbIM COEUHEHUEM PE3UCTOPOB, SHEPTHSI AJIEKTPUUECKOTO OIS
KOHJIEHCATOPa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKUX  SBJICHUM:
MEXaHMYECKOE JIBUKEHHE, TEIJIOBOE JBWIKCHHE YacTHUI[ BELIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBIXeHUE, nuddys3us, ucrnapeHue,
KUIEHHE U KOHJEHCAIs, TUIaBJIeHHE U KPUCTAIU3allisl, HAllPaBJI€HHOCTh
TeIUIonepeaadu, JIEKTpU3alrs TeJl, SKBUIIOTCHIIMAIBHOCTh MMOBEPXHOCTU
3apsKEHHOTO MTPOBOAHUKA;

MPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOU (PM3MUECKOU BEJIMUMUHBI OT
IpYyrol C  HUCIOJIb30BAaHUEM MPAMBIX  U3MEPEHUW, TMpU  ITOM



KOHCTPYHpPOBaTh YCTaHOBKY, (UKCHPOBATH pPE3yJabTaThl MOTYyYECHHOU
3aBUCUMOCTH (U3NYECKUX BEIMYMH B BHUAEC TpapUKOB C YUYETOM
aOCOIIOTHBIX MOTPEITHOCTEN NU3MEPEHMIA, JIENIaTh BHIBOABI MO pe3yIbTaTaM
UCCIIEJOBAHMSI;

IPOBOJANTHh KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEIMYUH, MPU HTOM
BbIOMpaTh ONTHMAJBHBIA METOJ W3MEpPEHUs, OIICHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJNUTD ONBITHI 110 IPOBEPKE MPEIIOKEHHON TMIIOTE3bl: IUIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IOJIy4YEHHBIE PE3yJbTaThl U JENIaTh BBIBOJ O CTaTyce MpenIoKEHHOU
TUIOTE3bI;

coOJiro1aTh paBuiia OE30MaCHOTO TpyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax ydeOHOro »HKCIHEpUMEHTa, IMpakTUKymMa U  ydeOHo-
UCCIIEIOBATENIbCKOM M IPOEKTHOM JI€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarbs pacy€THhIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
(u3MYEeCcKOil MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BbIOOp (u3MuUEcKOll Mojenu, OTBeYawlleld TpeOOBaHUAM 3aJauH,
OPUMEHATh  (HOPMYINbI, 3aKOHbI, 3aKOHOMEPHOCTH U  IOCTYJaThl
du3nYeCKuX TEOpPUl TpPH MCIOJIH30BAHUM MATEMAaTHUYECKUX METO/I0B
pelIeHus 3a/1a4, TPOBOJAUTH PACUEThl HA OCHOBAaHUHM UMEIOIINXCS TaHHBIX,
aHaJIM3UpPOBaTh pPE3YyJbTaTbl M KOPPEKTUPOBATb METOJbl PELIECHUS C
y4€TOM TOITYYEHHBIX PE3YJIbTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHWM u3
pa3HBIX pa3neioB Kypca GU3MKH, a TAK)Ke WHTETPAlliU 3HAHUHN U3 APYTUX
IPEIMETOB eCTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCyKJIEeHUI C OOpPOM Ha 3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

UCTIONB30BaTh TEOPETUYECKHWE 3HAHUS 71 OOBSICHEHHS OCHOBHBIX
MPUHIIUATIOB PabOTHl M3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

OPUBOJUTH TMPUMEPHl BKJIAJa POCCHUMCKUX U 3apyOexHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUS OBITOBOM M TIPOU3BOACTBEHHON
JESITEIbBHOCTH YEJIOBEKa, CBA3AHHOM C (PU3MYECKUMH TPOILIeCCaMu, C
MO3UIMI 3KOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOJIOTIOIB30BAaHUH, a TAK)KE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN



HAyKH M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

IPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3NUECKOTro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON HH(OpMaIMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMallMY, MOJYYEHHOM U3 pa3IM4HbIX HCTOYHUKOB, KPUTHUECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

MPOSIBIISATH OpraHHU3aIMOHHBIC " NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHUW B  Ipoliecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4EOHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B TpyHNe C HCIOJIHCHHEM pPa3JIMYHbIX COIMAIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIIATh ACATEIbHOCTD
B HECTaHJIAPTHBIX CUTYallUsiX, aJICKBAaTHO OIICHMBATH BKJIAJl KaXIOTO U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBISATH MOTUBALUIO K Oyaymien npodhecCUuOHAIBbHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIAL.

K xonmy oOyuenust B 11 knacce mpeaMeTHbIE PE3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

MOHUMATh POJIb  (PU3UKA B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COIIMATILHOM M 3THUYECKOU cepax NesTEIbHOCTH YEJIOBEKa, POJb U MECTO
GbU3MKKM B COBPEMEHHON HAyYHOW KapTHHE MHpaA, POJb ACTPOHOMHUHU B
IPAKTUYECKOM  JIESITEIbHOCTH 4YEJIOBEKAa U  JAJbHEWIIEM HAy4YHO-
TEXHUUYECKOM Pa3BUTHUU, 3HAUCHHUE OIMHUCATEIILHOM, CUCTEeMATU3UPYIOIIEH,
OOBSCHUTENBHON M MPOTHOCTUYECKON (YHKUUNA (PU3NYECKON Teopuu —
ANEKTPOAMHAMUKH, CHEHHUAIBHOM TEOPUU OTHOCUTEIHLHOCTH, KBAHTOBOM
busuky, pois (uzudyeckoil Teopur B (GOPMHUPOBAHUHU TMPEACTABICHUN O
bu3nUecKoil KapTUHE MHUpPa, MeCTO (PU3MUECKOM KapTHHBI MUpa B 00IIeM
pAly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPEACTABICHUM O TIPUPO/IE;
pa3Iuyarth YCIOBUS MPUMEHHUMOCTH Mojened (uanueckux Teln Hu
MPOIIECCOB  (SIBJICHUM): OJHOPOJHOE DIIEKTPUYECKOE U  OJIHOPOJIHOE
MarHUTHOE TIOJISI, TApMOHUYECKHE KOJeOaHUsI, MAaTEMAaTHICCKUNA MasTHUK,
WJICAIbHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WICAIBHBIN
KoJie0aTenbHbIA KOHTYpP, TOHKAs JIMH3a, MOJIEJIEH aToMa, aTOMHOTO si/ipa U
KBAaHTOBOM MOJICJIU CBETA;



paznuyaTth yclioBUsS (TpaHUIBI, 00JACTH) MPUMEHUMOCTH (PU3NUECKHUX
3aKOHOB, TOHMMATh BCEOOIIMU XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OTrpaHUYEHHOCTD UCIIOJIH30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIE MPOIECCHl U SIBIICHMUS,
UCIIOJIb3Ysl OCHOBHBIC TMIOJIOXKEHUS M 3aKOHBI DJIEKTPOJMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro  3apsiaa, cuwia Awmmepa, cwia JlopeHuna, 3akoH
ANEKTPOMAarHUTHOM  WHAYKIMHU, npaBuwio Jlenma, cBsazp  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE DJJEKTPUUYECKONM IIEMU CO CKOPOCTHIO
U3MEHEHUs  CWJIbl  TOKa,  MOCTYyJaThl  CHEUUAJBbHOM  TEOpuu
OTHOCHUTEJIbHOCTU DUHIIITEIHA);

aHAJIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOLIECCHI U SBJICHUS, HCIOJb3YS
MOJIOKEHUSI ~ KBaHTOBOM  (u3uku  (ypaBHEHHWE  ODWHINTEHHaA  JIs
dboTorpdexra, mepBpli U BTOpoM moctynarel  bopa, mnpuHIUI
COOTHOIIIEHHSI HeompenenéHHocTell ['elizeHOepra, 3aKOHbI COXpPaHEHHUS
3apsAI0BOTO U MacCOBOT'O YMCEN U DHEPTUU B AJIEPHBIX PEAKIUAX, 3aKOH
PaAMOAKTUBHOIO pacnana);

ONMKCHIBATh (PUWYECKUE TMPOILIECCHl U SIBJICHUS, HCIOJb3YsS BEITUYUHBI:
HaIPSHKEHHOCTD 3JIEKTPUYECKOTO TOJISA, MTOTEHIUAN 3JIEKTPOCTATUYECKOTO
NOJISI, Pa3HOCTh TMOTEHLMAJIOB, JJIEKTPOJABIKYINAS CUIa, WHIYKIHUSI
MarHUTHOTO TIOJISl, MAarHUTHBIA TOTOK, cWia AMmImepa, WHIYKTHBHOCTD,
ANEKTPOJBIIKYINAS. CUJIA CAMOMHIYKIIMHU, JHEPTUs MArHUTHOTO TOJIS
MPOBOJHUKA C TOKOM, PENSTUBUCTCKUN WMIYJbC, TOJIHAS DHEPTHs,
DHEPrys TIOKOS CBOOOJHOW 4YaCTHUIIbI, DHEPrUs M HUMIYJIbC (OTOHA,
MacCOBOE YMCIIO U 3apsil A1ipa, SHEPT Ul CBS3H sIIpa;

OOBSACHATb  OCOOEHHOCTH  MPOTEKAaHWUA  (PU3NYECKHX  SBJICHUIA:
AJIEKTPOMArHUTHASL UHYKIMS, CAMOMHIYKITMS, PE30HAHC, HHTep(epeHIIns
BOJIH, Judpakius, JIUCIIEPCHs, T[OJHOE BHYTPEHHEE OTpa)KeHUe,
dbotoanektpuueckuii 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
Aqep, raMMa-usilydeHue sjep, (pu3nyeckue MPUHIUIBL CHEKTPATbHOTO
aHanu3a u paboThI Ja3epa;

OTIpEJIENISATh HAIpaBICHUE WHIYKIIMA MArHUTHOTO TOJISi TMPOBOJHHKA C
TOKOM, CHJIbI AmTiepa u cuiibl JIopeHiia;

CTPOUTH M300paxKeHue, CO3JaBaeMOe INIOCKUM 3€pKajioM, TOHKOM JIMH301,
U PaCCUUTHIBATH €T0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJIATralolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI I aHajlu3a M OOBSCHEHHS (U3HUYCCKHX  IPOIECCOB,
MPOUCXOMSIINUX B 3BE371aX, B 3BE3NHBIX CHCTEMaX, B MEKTATaKTUIECKON
cpeje; ABUKEHUsI HEOECHBIX TeJl, IBOJIIOLUHU 3BE3/] U BCelleHHOI;



OPOBOANUTH HCCIEAOBAHHWE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCIIONb30BAaHUEM TMPSMBIX HM3MEPEHMI, TMpPU H3TOM KOHCTPYHPOBATH
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOM 3aBUCHMOCTH
buznueckux BeIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOTIOTHBIX
NOTPENIHOCTe  W3MEpPEHUi, JelaTb  BBIBOABI 10  pe3ysbTaram
UCCJIEI0BAHNUS;

IPOBOJNTH KOCBEHHBIE HM3MEPEHHUs (PU3HUECKUX BEIHYUH, MPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHHWBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIEC MOTPEUTHOCTH MPSAMbBIX U KOCBEHHBIX U3MEPEHUN;
MPOBOJUTH OMBITHI MO MPOBEPKE MPEIIOKEHHON TUIOTE3bI: MJIAHUPOBATH
AKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIFHYIO YCTAHOBKY, aHAJIH3UPOBAThH
MOJTy4YeHHBIE PE3yNbTaThl U JeNaTh BBIBOJ O CTaTyce MpenioKeHHOU
TUIIOTE3bI;

OIKCHIBAaTh METO/bI MIOJIYUYEHHUS HAYYHBIX ACTPOHOMHUYECKHUX 3HAHUMU;
coOJiro1aTh paBuiia OE30MacCHOrO TpyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax Yy4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa M  y4eOHO-
WCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOPaTOPHOTO 000PYAOBaHMS;

pemarth pacy€THbIE 3aJayd C SIBHO 3aJaHHOW M HESABHO 3a/laHHOM
(¢u3MYecKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
dusznyeckne MOJeNnu, OTBEYarollhe TPeOOBAaHUAM 3aJaud, MPUMEHSTH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
OpU  HCIOJb30BAaHUM MaTeMaTHUYECKUX METOJOB pELIeHus 3anad,
IPOBOANUTH Pacu€Thl HA OCHOBAaHMM MMEIOIIUXCS TaHHBIX, aHAJIM3UPOBAThH
PE3yNbTaThl U KOPPEKTHPOBATH METOIBI PEIICHUS C YUETOM TMOITYYCHHBIX
pe3yIabTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHWM u3
pa3HbIX pa3le’oB Kypca GU3MKH, a TaK)Ke UHTErpalud 3HAaHUM U3 IPYrux
IPEIMETOB EeCTECTBEHHO-HAYYHOTO IHMKJA: BBICTPAMBATh JIOTHYECKYIO
IENOYKY pacCyKIEHUI ¢ ONOPOM Ha N3YUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUS NS OOBSICHEHHS OCHOBHBIX
IPUHLUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

NPUBOJUTH TPUMEPHl BKIAJa POCCHMCKUX W 3apyOCKHBIX YYEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJOTUH;

aHaJIM3UPOBATh M OLIEHUBATh MOCJIEICTBUS OBITOBOM M MPOU3BOACTBEHHOMN
JIESITEIbHOCTH YeJIOBEKa, CBSA3aHHON C (PU3MYECKHMH TMpolleccaMu, C



MO3UIINN YKOJIOTUIECKON O€30MTaCHOCTH, MPEJCTaBICHUIN O palliOHATHFHOM
MPUPOJIONIOIB30BAHUH, & TAKKE PA3yMHOM HCIOJIb30BAHUHU JOCTHKEHUMN
HAYKd W TEXHOJOTHM JUIsl JAJIBHEWIIETO PAa3BUTUS YEJIIOBEYECKOTO
00IIIECTBA;

MPUMEHSTh pa3lInuHble CIOCOOBI padoThl ¢ MHpopManmen (Guznyeckoro
CONEP)KaHUSI C WCIOJB30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHIA, TP 3TOM HCIOJb30BaTh COBPEMEHHBIE WH(MOPMAIIMOHHBIE
TEXHOJIOTUU JUIS TIOMCKA, TepepabOTKH W TPEAbSIBICHUS y4YeOHOU u
Hay4YHO-TIOMYJISIpHON MHGOPMAILIUK, CTPYKTYPUPOBAHUS U MHTEPIPETAIIUN
uHpopMary, TMOJYYEHHONM W3 Pa3IMYHBIX HCTOYHHKOB, KPUTUYECKHU
aHANMM3UPOBAaTh  MOJNIy4aeMylo  HWHGOpPMAIMI0O ©W  OICHHWBATh €
JIOCTOBEPHOCTh KAaK HAa OCHOBE HMEIOIIUXCS 3HAHWUW, TaK U HA OCHOBE
aHaJM3a UCTOYHHUKA HH(pOpMaIuy;

MIPOSIBJIATH OpTraHu3allMOHHbBIC u TO3HaBaTEIbHbIC YMEHUSA
CaMOCTOSITEILHOTO ~ MPUOOpPETEHUsS  HOBBIX 3HAHUM B  TpoIlecce
BBITIOJTHEHHUS MPOEKTHBIX U Y4EOHO-UCCIIEI0BATEILCKUX PadoT;

paboTaTh B TpYyINE C HCHOJHEHUEM Pa3JIMUHBIX COLUAIBHBIX POJIEH,
IJIaHUPOBATh PabOTy T'PYIIIBI, PAIMOHATIBLHO PACIPEACISATh JACATEILHOCTD
B HECTAHJAPTHBIX CUTYyalMsAX, aJ€KBATHO OIICHUBATh BKJaJ KaXXJOT0 U3
YYaCTHUKOB TPYIIIIBI B PEIICHUE PACCMATPUBAEMOM TTPOOIIEMBI;

NPOSIBJISITH MOTUBALIMIO K OyAylied npodeccuoHaIbHOM AeSATEIbHOCTH 10
CHEIHUAIBHOCTIM (hU3UKO-TEXHUYECKOTO TIPOQHIIS.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypcsl
Pazgen 1. HAYUHBII METO/1 IO3HAHMSI IIPUPO/JIbI
11 Hayunslii MeTO O3HAHUS TPUPOBI 6
Htoro no pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunemartuka 10 1
2.2 JluHamuka 10
2.3 CraTtuka TBEpIOTO Tena 5
2.4 3aKOHBI COXPAHEHHUS B MEXAHUKE 10
Hroro mo pazueny 35
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYIIPHOKUHETUYECKON TEOPUHN 15
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20
33 ArperaTtHble cocTosiHUS BeniecTBa. DazoBbie 14 1
MepeX bl
Hroro no pazneny 49
Paznen 4. DJIEKTPOINHAMUKA
4.1 DNeKTpUYecKoe moie 24
4.2 [TocTOSTHHBIN JIEKTPUUECKUIA TOK 24




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




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paznen 1. JIEKTPOJANHAMUKA
11 MaruauTHoe nosie 14
1.2 DJIeKTpOMarHuTHask UHIYKIUS 13 1
Hroro no pazgeny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexannueckue KoneOaHus 10
2.2 DJeKTpOMarHUTHbIE KOJIeOaHuUs 15
23 MexaHn4YecKre U JIEKTPOMArHUTHBIE 10 1
BOJIHBI
24 Orntuka 25 1
Hroro no paszneny 60

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

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

4.1 KopmyckynspHO-BOIHOBOH Ayann3m 15

4.2 ®duznka aToma 5

43 ®dwu3mrKa aTOMHOTO SIpa ¥ 3JIEMEHTapHBIX 5

YACTHIL




Hroro no pazneny

5.1

25

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU

Uroro no pazgeny

12
12

Paznen 6. PU3HUYECKHAN MPAKTUKYM
6.1

‘ dusnuecKuil NpakTUKyM

16

16

Hroro no pazneny

Paznes 7. OBOBIIAIOIIEE ITOBTOPEHHUE

16

Cucremaruzanus u 00001eHne
71 HPEIMETHOTO COJIEPYKAHUS U OIIbITa

' NeSITeIbHOCTH, IPUOOPETEHHOTO NPU
u3ydeHnu Kypca gusuku 10 — 11 kmaccon

15

Hroro no pazneny

PesepBHOE Bpems

15
10

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

170

16




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJabHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

JIeKTPOHHbIE
Hara undgpoBbie
u3ydyeHusi oOpa3oBaTesIbHbIE

pecypchl

®usnka — pyHAaMeHTaIbHAs HayKa O
pupoe

Hay4Hblii MeTO/ MO3HAHUS U METOIbI
UCCIIeJ0BaHHs (PU3MUSCKUX SIBICHUIN

2.09

2.09

DKCIIEPUMEHT U TEOPHS B MPOIIECCE
no3Hanus npupoasl. Habmonenne u
9KCIIEPUMEHT B (pU3UKe

4.09

Crioco6b! u3MepeHus (PU3NYECKUX BETUYUH

4.09

AOCOIIIOTHAA ¥ OTHOCUTEIIbHAS
MOTPEIIHOCTH U3MEPEHUIN PU3NUECKUX
BEJINYUH

6.06

MopnenupoBanue B ¢pusuke. Ponb u mecto
¢u3nkK B OPMUPOBAHUU COBPEMEHHOMN
Hay4YHOM KapTHUHBI MUPA, B IPAKTHYECKOU
NEeATeIFHOCTH JIFOAeH

9.09

Mexannyeckoe nBmxenue. Cucrema
orcueTta. OTHOCHUTEIBHOCTh MEXaHMYECKOTO
newkenus. [Ipsmast u oOpatHast 3a1a9n
MEXaHUKH

Pannyc-BekTop MaTepualibHON TOUKH, €TO
MPOEKIMU HA OCH KoopAuHaT. TpaekTopusi.
ITepememienue. CxkopocTh. X mpoekuuu Ha
OCH KOOpJIUHAT

9.09

11.09




PaBHOMEpHOE NTPSAMOJMHENHOE IBUKEHHE.
['padmyeckoe onricanue paBHOMEPHOIO
IPSIMOJIMHEHHOTO JBUKECHUS

11.09

10

CrnosxeHue nepeMeIieHnil U CKOPOCTEM.
Pewenne 3anau

13.09

11

HepaBHomepHoe aBukenue. MrooBeHHas
CcKopocTh. Yckopenue. [Ipsamonnneiinoe
JIBUKEHUE C TTIOCTOSIHHBIM YCKOPEHUEM
I'paduyeckoe onucanue npsMOIUHEHHOTO
JIBIKEHUSI C IOCTOSTHHBIM YCKOPEHUEM

16.09

12

Bxoanoit koHTpOIb

16.09

13

CBobOosiHOE MajzieHne. Y cCKopeHue
CBOOOJIHOTO TaJcHUs. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPCHHS OT
BPEMEHU U UX TpaduKu

18.09

14

15

16

JIBukeHue Tena, OpOIIEHHOT0 MO YIJIOM K
TOPU30HTY

KpusonnHueiinoe nBrxenue. BHKeHHE 1O
OKPYKHOCTH. YTJIOBas U JIMHEWHAs
ckopocts. [lepuoa u yacrora.
[{eHTpOoCTpEMUTENBHOE U TTOJTHOE
YCKOpEHHUE

KonTpomnpHas pabota mo Teme
"Kunemaruka"

18.09

20.09

23.09

17

IlepBsiif 3akoH HproToHa. MHEpIManbHbIe
cucreMsbl orcuéra. [IpuHnmn
OTHOCHUTENIBHOCTH [ anues.
HeunepuuanbHble CUCTEMBI OTCYETA

23.09

18

Cuna. PaBHozeiicTBytomas cuna. Bropoit
3akoH Hrrorona. Macca

25.09




B3aumoneiictue ten. Tpernil 3aKkoH

25.09

19 HeroTona
20 [Ipunnun cynepno3unuu cuil. Pemenune 27.09
3aJa4 Ha MpUMEHEeHne 3akoHoB HeloToHa
3aKOH BCEMUPHOIO TATOTEHUSI. 30.09
21 OKBUBaJCHTHOCTh I'PAaBUTALIMOHHON U
MHEPTHOW MacCChI
99 Cwiia TSDKeCTH U YCKOPEeHHE CBOOOHOTO 30.09
naJeHus
JIBrkeHE HEOCCHBIX TEJ H UX 2.10
23 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMHYecKast CKOpocTb. 3akoHbl Kerutepa
24 Cuna ynpyrocru. 3akoH I'yka. Bec tena 2.10
Cuna tpenus. [Ipupona u BUIbI cUil TpEHUS. 4.10
25 JIBr>KeHME B )KHIKOCTHU U Ta3e C YYETOM
CHUITBI COTIPOTUBJICHUS CPEIbI
26 Hasnenue. 'mapocratnueckoe JaBjICHHE. 7.10
Cwia Apxumena
AOGCOTIOTHO TBEPAOE TEIO. 7.10
27 [ToctynarensHOE 1 BpaliaTeabHOE
JBUKEHHE TBEPAOTO TeNa
08 MOMEHT CHJIBI OTHOCHTEIHLHO OCH 9.10
BpaieHus. [lnedo cubl
CroxxeHue CuiI, MPUIOKEHHBIX K TBEPIOMY 9.10
29 teny. LleHTp TsxkecT Tena. Y cinoBus
paBHOBECHS TBEPIOTO Tena. Bumbl
paBHOBeECHS
30 Pemienue 3anau 11.10
31 KoHntponbnas padota mo teme "J{uHamuka. 14.10

Cratuka TBEepaoro tena"




32

Nmnynbc maTepuanbHOU TOYKH, CUCTEMBI
MaTepuaibHbIX To4ek. LlenTp mace
CUCTEMbI MaTepUabHBIX TOUEK. Teopema o
JBUKEHHUH LIEHTPa Macc

14.10

33

I/IMHy.HBC CHJIbl U USMCHCHUC UMITYJILCa
Tena. 3aKoH COXpPAaHCHHU UMITYJIbCA.
PeaktuBHOE JABUXKCHUC

16.10

34

MoOMEHT uMITyJIbca MAaTEPUAIILHON TOYKH.
[IpencraBieHue 0 COXpaHEHMU MOMEHTA
MMITYJIbCa B LIEHTPAJIBbHBIX MOJIAX

16.10

35

Pemenue 3amau

18.10

36

Pabota cuibl Ha MaJIOM U Ha KOHEYHOM
nepemenieHnn. [ padpuueckoe
npecTaBIeHne pabOThI CHITBL. MOIIHOCTD
CHUTBI

14.10

37

38

39

40

Kunernueckas sueprus. Teopema 06
M3MEHEHUU KHHETUYECKON IHEPTHH
MaTepUaIbHOU TOUKU

[ToTeHnnanbHBIE U HENOTECHIIMATIbHEIS
cuibl. IloTeHnanpHas SHEpPTU:. BTOpaH
KOCMHYECCKasA CKOPOCTh

Tpetrbs kocMudeckast ckopocTb. CBs3b
paboThI HEMOTEHIMATIBHBIX CUJI C
U3MEHEHUEM MEXaHUYECKON SHEPTUU
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKON IHEPTUU

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.
YpasHenue bepHymm U1 uacanbHON
KUJKOCTU

14.10

16.10

16.10

18.10

41

KoHnTtponbHas paborta o Teme "3akoHbI
COXpaHEHHUs B MEXaHHKe"

21.10




PazBuTHne npeacraBieHuii 0 mpupoe

21.10

42 teroTel. OcHOBHBIE ToNoKeHuss MKT.
Huddy3us. bpoyHoBckoe 1BHKEHHE
CtpoeHue ra3000pa3HbIX, KHUIKIX U 23.10
43 TBEPABbIX TeJ. XapaKkTep ABUKECHUS U
B3aMMOJICHCTBHSI YACTHI] BEILIECTBA
Macca u pazMepsl MOJIEKYIT (aTOMOB). 23.10
44 KomnuectBo Bemectna. [locrosiHHas
ABoraapo
45 Temmnepatypa. TeroBoe paBHOBeCHE. 25.10
Ixama Ienscus
46 Pemenue 3anau 6.11
47 U neanpublii ra3. ['a3oBble 3aKOHBI 6.11
48 YpaBuenue Mengeneesa-Knaneiipona. 8.11
Pemenue 3agau
49 AbGcomoTHas TeMieparypa. 3aKoH 11.11
JlanbToHa
50 H3omporecchl B ueanbHOM rase ¢ 11.11
MOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA
51 I'paduueckoe npencrapieHue 13.11
M30IIPOLIECCOB: U30TEPMa, N30X0pa, n300apa
52 OcnoBHoe ypaBHeHne MKT 1311
53 Pemenue 3amau 1511
CBs13b a0COTIOTHOI TeMnepaTypbl 18.11
54 TEPMOJMHAMHYECKON CHCTEMBI CO CPEIHEH
KMHETUYECKOM IHEPTUEN OCTYyNaTEIbHOTO
TEIJIOBOT'O IBHXKEHUS €€ YacTHI]
55 O0o01IeHre U CUCTeMAaTU3alus 3HAHUN T10 18.11

teme "OcuoBet MKT"




56

KonTtponbnas padora mo teme "OCHOBBI
MKT"

20.11

S7

TepMoanHaMuyeckas cucTeMa. 3a/laHue
BHEIIHUX ycnoBul i T/ cuctemsl.
Bueunue 1 BHyTpeHHHE IapaMETPBI.
[TapameTtpsl T/ cuctemsbl Kak cpeaHue
3HAYEHHUsI BEJIMUMH, OUCHIBAIOIINX €€ Ha
MHUKPOCKOIIUYECKOM YPOBHE

20.11

58

Hynesoe Hauano TepMOAUHAMUKH.
Camonpoun3sBodibHas penakcanus T]]
CUCTEMBI K TETUIOBOMY PaBHOBECHIO

22.11

59

60

61

Moaens naeansLHOrO ra3a B
TepMOZ[I/IHaMI/IKe. yCJIOBI/IH HpI/IMeHI/IMOCTI/I
3TOI MOJIENIN

YpasHenue Menpeneesa-Knaneiipona u
BBIPAKECHUE 11 BHYTPEHHEN SHEPrUu
BrIpaxenue 111 BHyTpEHHEH SHEPTUH
OJHOATOMHOTO UCAJIILHOIO rasa.
KBasucrtarnueckne U HECTaTUYECKHE
IIPOLIECCHI

25.11

25.11

27.11

62

DneMeHTapHas paboTa B TEPMOJIMHAMUKE.
Brruucnenue pabotsl o rpaduky npoiecca
Ha pV-auarpamme

27.11

63

Tennonepenava kak crmocod W3MEHEHUS
BHyTpeHHel sHeprun T/l cuctemsl 6e3
COBepIUIeHHS pabOThI

29.11

64

KOHBCKI_[I/ISI, TCIIOIIPOBOAHOCTD, U3JIYUCHUC

212

65

KomngectBo TennoTel. TemIoéMKOCTh Tena.
VenpHas U MOJISIpHAS TETIIOEMKOCTH
BEIIIECTBA. Y IeIbHAs TEIIOTA CTOPAHUS
TOIIJINBA

2.12




66

Pacuér konruecTBa TEIIOTH pU
Teruioneperaye

4.12

67

68

69

70

[TonsiTie 06 amuabaTHOM mpoIiecce.
IIepBblii 3aKOH TEPMOJUHAMUKHI

KonuuecTBo TemioTel U paboTa Kak Mephl
W3MEHEHUS BHyTpeHHel sHeprun T/]
CHUCTEMBI

BTopoii 3aKk0H TepMOJMHAMUKH JJIS
PaBHOBECHBIX M HEPABHOBECHBIX
nporeccoB. HeoOpaTuMocTh MpUpOTHBIX
MIPOIIECCOB

ITpuHIMITBI AEACTBUS TEIIOBBIX MAIIMH.

KIIJ1

4.12

6.12

9.12

9.12

71

72

MakcumanbsHoe 3Hauenue KITJ. I{uxn
Kapno

Pemenue 3amau

11.12

11.12

73

74

DKOJIOTHYECKHE aCIIEKThI UCIIOJIB30BaHU
TEIIOBBIX nBHTaTteleit. TemnoBoe
3arpsI3HEHUE OKPYKAIOIIEH Cpeibl

Pemenue 3amau

13.11

16.11

75

76

O00011IeHNE U CUCTEMATU3ALMS 3HAHUIH 110
teme "Tepmonnnamuka. TennoBbie
MAaIlIuHbI"

KonTpomnpHas pabota mo Teme
"Tepmonunamuka. TeniaoBbie MalIUHbL"

16.11

18.11

77

[TapooOpa3oBanre U KOHIEHCAITHS.
Hcnapenue u kurieHue. Y aenbHas TeIioTa
napooOpa3oBaHUs

18.11

78

HaCLIH_[eHHBIe 1 HCHACBIIICHHBIC I1aphI.
KadgecTBeHHas 3aBUCHMOCTD IIJIOTHOCTH U

20.11




JaBJICHUS HACBINICHHOTO Iapa OT
TEMIICPATYPhI, UX HE3ABUCUMOCTD OT
00BéMa HACBIIICHHOI'O I1apa. 3aBHCHUMOCTh
TEMIICPATYPbI KUIICHUA OT JaBJICHUA B
KUIKOCTH

79 BnaxxnocTts Bo3yxa. AGCOMIOTHAS U 23.12
OTHOCHUTEJIbHAS BIAXKHOCTh
80 Pemenue 3anau 23.12
Tépnoe Teno. Kpucramnuyeckue u 25.12
81 amop(HbIe Teaa. AHU30TPOIUS CBOMCTB
KPHUCTAIIJIOB
82 [InaBnenue u kpucramum3anus. Y aeabHas 25.12
TerutoTa tiasienus. Cyonumanus
Hedbopmaruu TBEpAOTO Tena. PacTskeHnue u 27.12
83 cxarue. Casur. Monyins HOura. [lpenen
yhnpyrux aedopmanuii
TennoBoe paclIMpeHue KUIKOCTEN U 10.01
84 TBEPABIX T€N. AHTAPMOHHU3M TETIOBBIX
KoJIe0aHUI YacTHIl BEIIeCTBa
85 [Ipeo6pa3oBanue sHEPrUU B Pa30BbIX 13.01
nepexomax
86 VYpaBHeHUe TerIoBoro 6aganca 13.01
87 Pemenne 3amay 15.01
IToBepxHOCTHOE HaTskeHUE. KannuisipHsie 15.01
88 sBieHus. JlaBneHue moj uCKpUBIEHHOM
MOBEPXHOCTHIO KHIKOCTU. Dopmyra
Jlannaca
O0001eHne 1 cucTeMaTU3aLMs 3HAHUI 110 17.01
89 TeMe "ArperaTHbIe COCTOSTHUS BEIIECTBA.

®dazoBble epexoas”




90

KoHnTtponbHast pabota o Teme "Arperarapie
cocTosinus BeuecTBa. @azoBbie mepexo b

20.01

91

OnexTpuzanus Tea U €€ IposBICHUS.
DnekTpuueckuii 3apsia. [[Ba Buna
AIIEKTPUUYECKUX 3aps10B. [IpoBogHIKH,
JIM3JIEKTPUKU M TOITYTIPOBOTHUKH

20.01

92

93

DneMEHTApHBIN 3IEKTPUUECKUH 3apsia.
3aKOH COXpaHEHUs DIIEKTPUYECKOr0 3apsaa

B3aunmopeiictBue 3apsnoB. ToueuHbie
3apsiabl. 3akoH Kynona

22.01

22.01

94

95

Pemenue 3amau

SJIGKTpI/I‘IeCKOG noie. Ero I[CI‘/'ICTBI/IG Ha
QJICKTPHUUYCCKUC 3apAAbI

24.01

27.01

96

Hanpsx€HHOCTD 3JIEKTPUYECKOTO TOJIS.
[TpoOubIii 3apsn. JIMHUN HAMPSHKEHHOCTH
aneKTpudeckoro noss. OgQHOPOIHOE
JJIEKTPUYECKOE T10JIE

27.01

97

98

99

100

[ToTeHIIUambHOCTh JIEKTPOCTATUUECKOTO
noJiga. Pa3HocTh NOTEHIMAIOB U
HaIpsHKEHUE

IloTenumnanbHas OHCPIuAd 3apsaia B
OJICKTPOCTATUYCCKOM IIO0JIC. HOTGHHI/IZU'I
OJICKTPOCTATUYCCKOTI'O IMOJIA

CBs3b HaHpHH(éHHOCTH MOJIsT U pa3HOCTU
MMOTCHIUAJIOB AJIA 3JICKTPOCTATUYCCKOT'O
I1OJIA

[TpuHIMTT CyNEPIO3UIINU DITEKTPUUECKUX
noJieu

29.01

29.01

31.01

3.02

101

Pemenue 3amau

3.02




[Tone Toueunoro 3apsana. [lose paBHOMEPHO

5.02

102 .
3apsDKEHHON cdepsl
[Toste paBHOMEPHO 3apsHKEHHOTO IO 00BbEMY 5.02
103 mapa. [lone paBHOMEpPHO 3apsKEHHOM
0ECKOHEUHOM MII0CKOCTH
104 [TpOBOTHUKY B AJIEKTPOCTATUYECKOM ITOJIE. 7.02
VYcnoBue paBHOBECUS 3apsI0B
105 JIMPNEeKTPUKY 1 TTOJTYITPOBOTHUKH B 10.02
AJEKTPOCTATHYECKOM TI0JIC
Konnencarop. D1eKkTpo€MKOCTh 10.02
106 KOHJCHCATOPa. DICKTPOEMKOCTH ILIOCKOTO
KOHJIEHCAaTopa
107 [TapamtenpsHOE COeTMHEHUE KOHJICHCATOPOB 12.02
108 [locnenoBarenbHOE COeTMHEHNE 12.02
KOHJIEHCATOPOB
109 OHeprus 3apsHKEHHOr0 KOHIEHCATopa 14.02
110 Pemenue 3amau 17.02
111 JIBukeHue 3apsyKEHHON 4acTULIbI B 17.02
OJTHOPOJTHOM DJIEKTPUYIECKOM I10JIe
112 Pemenue 3amau 19.02
113 O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110 19.02
TeMe "DnekTpudeckoe nosue"
114 KonTtponbHas pabora o Teme 21.02
"OnexTpuueckoe noiue"
Cuna toka. [ToctossHHBIN TOK. YcaoBUS 26.02
115 CYyILLIECTBOBAHUS ITOCTOSTHHOTO
AIIEKTPUIECKOTO TOKA
26.02
116 Ucrounnku Toka. Hanmpsokenue u 31C




3akoH Oma 1S ydacTKa Lenu.

28.02

117
DNEKTPUUECKOE COMPOTUBIICHHE
3aBUCUMOCTh COIPOTUBIICHUS OJTHOPOTHOTO 3.03
118 IIPOBOJIHUKA OT €0 JUIMHBI U IJIOIIA N
MOTIEPEYHOTO CCUCHUS
119 VY aenpHOE COPOTUBIICHHUE BEILIECTBA. 3.03
Pemenue 3agau
120 [TocnenoBarenpHOE, MapaIeIbHOE, 5.03
CMEIIIaHHOE COEMHEHNE TPOBOIHUKOB
121 Pacuér pa3BeTBIEHHBIX IEKTPUIECKUX 5.03
neneii. [Ipasuna Kupxroga
122 Pemenue 3amay 7.03
123 Pabota snexkTpuueckoro Toka. 3akoH 12.03
Hxoynsa —Jlenua
124 Pemenue 3amau 12.03
MomHOCTh 3JEKTPUYECKOTO TOKA. 14.03
125 TernoBass MOIITHOCTE, BEIZIEIsIeMas Ha
pesucrope
126 Pemenue 3amau 17.03
127 OJ1C 1 BHyTpEeHHEE CONIPOTUBIICHHE 17.03
HUCTOYHUKA TOKA
128 3akoH OMa AJis MOJTHOM (3aMKHYTOM) 19.03
AIIEKTPUYECKON 1IN
129 Pemenne 3amay 19.03
130 MoIHOCTh HCTOYHUKA TOKA 21.03
131 KopoTtkoe 3aMbIkanne 24.03
132 KonpneHncarop B 1ienu nNocTOSIHHOTO TOKa 24.03




4.04

133 Pemienue 3anau

134 Pemenue 3amay mo reme "I1oCTOSTHHBII 7.04
3NIEKTPUYECKUM TOK"

135 Pemienue 3amgau no reme "IlocTostHHBIM 7.04
ANEKTPUUECKUH TOK"

136 Pemenue 3anay no teme "IlocTostHHBIN 9.04
ANEKTPUUECKUH TOK"

137 O00011IeHNE U CUCTEMATU3AaIUs 3HAHUH 110 9.04
teme "TlocTOSIHHBIN AIeKTpUUECKU TOK"

138 KonTtponpsHnast pabora o Teme 11.04
"ITocTosiHHBIN AMEeKTpUYECKUil TOK"
DJeKTprUYecKasi POBOAUMOCTb Pa3JIMYHbIX 14.04

139 BEIIECTB. DJIEKTPUICCKHII TOK B METaJLJIaX.
CBepXImpoBOAUMOCTh
DNEKTPUYECKUH TOK B pacTBOPax U 14.04

140 pacIuiaBax 3J€KTpoiauToB. 3akoHbl Dapanes
JUTS DIIEKTPOIINA3A

141 DneKkTpuueckui Tok B razax. [lnazma 16.04

142 DNEKTPUYECKUN TOK B BAaKyyMe. 16.04
BakyymHble mpu6opsl

143 DIIEKTPUYECKUI TOK B TIOJYIIPOBOJHUKAX 18.04

144 [TosrynpoBOTHUKOBBIE TPUOOPHI 21.04
®u3nyecKkuil NPaKTUKYM II0 TEME 21.04
"N3mepeHue cuiibl TOKA U HAPSHKEHUS B
e TOCTOSTHHOTO TOKA IPH IMTOMOIIN

145 AHAJIOTOBBIX U MU(PPOBBIX U3MEPHUTEIIBHBIX

npuOopoB" miu "3HaAKOMCTBO ¢ IUPPOBOH
nabopatopueii o ¢usuke. [Tpumepst
U3MepeHus: PU3NUECKUX BETMYUH MIPH




MMOMOIIY KOMIIBIOTEPHBIX TaTYUKOB"

146

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3y4yeHre HepaBHOMEPHOIO JBUKEHMUSI C
LEJIbI0 ONIPEACIICHUS MTHOBEHHOM
ckopoctH"

23.04

147

DuU3nYeCKui MPAKTUKYM 10 TEME
"N3MepeHue yCKOpEeHHUs Ipu
MPSIMOJIMHETHOM PaBHOYCKOPEHHOM
IBIOKEHHUH 110 HAKJIOHHOM IIIIOCKOCTH' MITH
"UccnenoBanue 3aBUCUMOCTH IYTH OT
BPEMEHHU IIPH PaBHOYCKOPECHHOM
nBIKeHun"

23.04

148

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"U3mepenne yckopeHus CBOOOIHOTO
nageHus" win "M3ydeHue ABUKEHUS Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

25.04

149

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3yuenne NBMKEHUS TeJa IO OKPY>KHOCTH
C TIOCTOSIHHOM TI0 MOJYJIIO CKOPOCThIO" MIIH
"UccnenoBanue 3aBUCUMOCTH TepUoa
oOpaleHnss KOHUYECKOr0 MasiTHUKA OT €ro
napaMeTpos"”

28.04

150

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3mepenne paBHOJEHCTBYIOIIEH CUJIBI ITPU
JBUKEHUH OpycKa 10 HaKJIOHHON
miockocTy" wn "lIpoBepka runoressl o
HE3aBUCHMOCTH BPEMEHH JIBUKEHUS OpycKa
110 HaKJIOHHOM TUIOCKOCTH Ha 3aJJaHHOE
paccTosiHue OT €ro Macchl"

28.04

151

DuU3nYeCKu MPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH CHJT
YIPYIrOCTH, BOSHUKAIOIIUX B IIPYKUHE U

30.04




pe3uHOBOM 00pasiie, oT ux aedopmamuu”
unu "M3yueHne NBUKEHHS CUCTEMBI TEJl,
CBSI3aHHBIX HUTHIO, TIEPEKUHYTON Yepe3
JErkum 0JIoK"

152

153

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"Nzmepenue koddduireHTa TpeHus mno
BEJIMYMHE YIJI0BOT0 K03 duiimenrta
3aucuMocT FTp(N)" wim "HccnenoBanue
JBUKEHHS OpyCKa M0 HaKJIOHHOU
IUIOCKOCTH C MIEPEMEHHBIM K03 PHIirieHToM
Tperust" win "M3yueHue ABMKEHUS Ipy3a
Ha BaJly C TpeHHeM"

Ou3nyecKuil MPakTUKYM 0 TEME
"UccnenoBanue ycnoBUil paBHOBECHUS
TBEPJIOTO TeJIa, UMEIOIIETO OCh BpaieHus"
win "KoHCcTpynpoBaHe KpOHIITEHHOB U
pacuér cun ynpyroctu" unu "M3yuenue
YCTOMYMUBOCTU TBEPJOTO TEJIA, UMEIOIIETO
TJIOMIA/h OTIOPHI"

30.04

3.05

154

Pu3nYecKuil IPAKTUKYM 110 TEME
"N3MepeHne UMITysibca Tena mno
TopMo3HOMY TTyTH" iy "V3Mepenue cuibl
TATH, CKOPOCTU MOJIEIH JIEKTPOMOOWIIS U
MOIIIHOCTH cuJIbl TATH" win "CpaBHEHHE
W3MEHEHUs UMITyJIbCca TeJla C UMITYJIbCOM
cunbl" nin "HccnenoBanue coxpaHeHUs
MMITyJIbCa NPU yIIPYroM B3auMoeicTBUn"
wim "M3MepeHre KHHETUYECKOW SHEPTrun
TeJa 10 TOPMO3HOMY ITyTH"

5.05

155

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3yueHne n30TepMUUYECKOro Mpolecca
(peKOMEH0BAaHO UCTIOIb30BaHUE LU(POBOIA
nabopatopun)" win "HM3yueHne n30X0pHOTO

5.05




nporecca" win "N3yuenue nzodapHoTro
nponecca” wim "[IpoBepka ypaBHeHUs
COCTOAHMSA"

156

157

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue yaenbHol TenaoéMKocTu" i
"UccnenoBanue mnpoiecca OCTbIBaHUSA
Bentectna" uiu "Mccienosanue
aguadatHoro nporecca” win "M3ydeHue
B3aMMOCBSI3H SHEPTUU MEXMOJIEKYISIPHOTO
B3aMMOJICHCTBHS U TEMIIEPATYPHI KUTICHUS
JKugkocren"

Ou3nyecKuil MPakTUKYM 0 TEME
"N3yueHne 3aKkOHOMEPHOCTEN UCTIapeHUs
)uakocren" win "M3mepenue yaenbHOU
TEIJIOTHI TIaBJIeHus Jbpaa" win "U3yuenue
CBOICTB HACBIIIEHHBIX NAapOB" WU
"N3mepeHune abCOMOTHOM BIaXXHOCTH
BO3/lyXa U OIIEHKa Macchl apoB B
nomernieHnn". smepenne koddduirenta
MOBEPXHOCTHOTO HATSKEHUS

7.05

7.05

158

Pu3nYecKuil IPAKTUKYM 110 TEME
"HaGnronenue mpeBpaiieHus SJHepruu
3apsKEHHOT0 KOHAEHCATOpa B YHEPTHIO
n3nydeHus ceeroguona’ win "M3yduenue
IIPOTEKaHUs TOKa B LIENIH, COAEpKaIEH
KoHAeHcarop' uin "Pacnipenenenue
Pa3HOCTH MOTEHLIMAJIOB (HANPSKEHUS ) IPU
MIOCJIEI0BATEILHOM COEINHEHUN
KOHJIEHCAaTOpOB"

14.05

159

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBaHue CMEMIaHHOTO COEIMHEHUS
pe3ucropoB nnu "M3mepeHue yaeapHOro
COIPOTHUBIIEHUS IPOBOJAHUKOB" WK

14.05




"NccneqoBanue 3aBUCUMOCTH CHJIIBI TOKA OT
HaIPSKEHUS JUTsI JIAMIThl HaKaJTuBaHUs"

160

Pu3N4eCcKuil IPAKTUKYM 110 TEME
"Habnronenue annekrponuza’ win
"N3mepeHnue 3apsiia 0OJHOBAJIEHTHOIO HOHA"
ninn "UcciaenoBanue 3aBUCUMOCTU
COIIPOTUBIICHUS TEPMOPE3UCTOPA OT
temnepatypbl’ win "CHsITUE BOJbT-
aMIIEPHOM XapaKTEepUCTUKHU auoaa"

16.05

161

PesepBHeIit ypok. O600IICHHE 1
cUCcTeMaTH3aIlMs 3HAHUH 110 TeMe
"KunemaTtuka"

19.05

162

PesepBHeIit ypok. O600IICHHE 1
cHCTEeMaTH3aIlKs 3HAHUH 110 TeMe
"lunamuka"

19.05

163

164

165

PesepBHslit ypok. O6001IeHNE U
cucreMarusanus 3Hagui mo teme "Craruka
TBepJ0ro Tena'

PesepBHslit ypok. O60011eHNE U
cUCTeMaTH3alis 3HaHui 1o TeMe "3aKOHEI
COXpaHEHHUs B MEXaHHUKE"

PesepBHrlit ypok. O6001ICHHE U
cucTeMaTu3aims 3HaHui 1mo treMe "OCHOBEI
MOJIEKYJIIPHO-KUHETUYECKOU Teopun"

21.05

21.05

23.05

166

Peseprubrit ypok. O6001eHIE U
CHCTEMATHU3aLMs 3HAHUHN 110 TEME
"Tepmonunamuka. TeniaoBbie MalIUHbI"

19.05

167

Peseprubrit ypok. O60011eHIE U
CHCTEMAaTU3alMs 3HaHUH 110 TEME
"ArperaTHbl€ COCTOSTHUS BELIECTBA.
®dazoBbie epexoab”

19.05




PesepBHbIil ypok. O0001ICHNE U
168 CUCTEMATH3ALNA 3HAHUH 110 TEME
"DnekTpuueckoe nose"

21.05

PesepBHeiit ypok. O600ICHHE U
169 cucrtemaruzanus 3HaHui 1o reme "Toku B
pa3JIMYHBIX cpeaax”

21.05

[Ipomexyrounas arrecranus. Y4er
170 pPe3ybTAaTOB BHIMOJHEHUS TEMATUUECKUX

IIPOBEPOYHBIX padoT.

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

170

16

23.05




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchbl
BsaumoelicTBre MOCTOSIHHBIX MAarHUTOB U 2.09
1 MIPOBOJIHUKOB C TOKOM. MarHuTHOE ToJIe. 1
I'mnote3a Ammepa
BexTtop maruutHOM nnaykiuu. [Tpunmmn 2.09
2 CYINEpHO3UIINH MarHUTHBIX Moied. JIunun 1
MarHUTHON UHIIYKIIUU
3 MarHuTHOE T0JIe IPOBOJHHUKA C TOKOM. 1 2.09
OmneIT OpcTena
.. 3.09
4 Cuna Amnepa, e€ HampaBlIeHHE U MOIYJIb 1
5 Pemenue 3amau 1 3.09
5 [Ipumenenne 3akoHa AMriepa. 1 9.09
DNEeKTPOU3MEpPUTENbHBIE TPUOOPHI
Cuna JlopeHnia, e€ HampaBJIeHUE U MOYJTb. 9.09
7 JIBrkeHne 3apsyKeHHON YacTHIBI B 1
OJIHOPOJTHOM MarHUTHOM ITOJIe
8 Pemenue 3amau 1 9.09
9 PaGora cunel JlopeHiia 1 10.09
10 BxoaHoi KOHTPOJIB 1 1 10.09




MaruuTtHoe 1moJjie B BELIECTBE.

16.09

11
DeppoMarHeTHKH, mapa- U JuamMardHeTUKu

12 OcHoBHBIE CBOICTBA (heppOMarHeTHKOB. 16.09
[Ipumenenue peppoMarHeTHKOB

13 Pemenue 3anay no reme "MarnuTtHoe nosne" 16.09

14 Pewenne 3anau no reme "MarnutHoe nose" 17.09

15 SIBieHME ANEKTPOMArHUTHOM MHIYKIIMH. 17.09
IToTok BekTOpa MAarHUTHOM MHIIYKIIUU

16 OJC nnnykuuu 23.09

17 3aKOH 3JIEKTPOMAarHUTHON UHAYKIIMHU 23.09
®dapanes

23.09

18 Buxpesoe anexrpuueckoe nose. Toku Oyko

19 O/JC nHAYKIMH B IBHKYIIUXCS 24.09
MPOBOHHUKAX

20 Pemenue 3amau 24.09

21 [IpaBuno Jlenua 30.09

99 NunyktuBHOCTB. KaTyllika HHAYKTUBHOCTH 30.09
B I[ETTH TIOCTOSTHHOT'O TOKA

93 SBnenune camounaykiuu. 3/C 30.09
CaMOUHYKITUU

24 OHeprusi MarHUTHOTO TOJISI KaTYIIKH C 1.10
TOKOM. DJIEKTPOMAarHUTHOE T0JIe

25 Pemenue 3anau 1.10




26 O0o001IeHNEe U CHCTEMATHU3aLKs 3HAHUH 110 7.10
Teme "DIeKTpouHaMuKa"

97 KonTponpHas paboTa mo Teme 7.10
"OnexrpoauHamuka"

28 KonebarenpHas cucrema. CBoOOIHBIE 7.10
KoJjeOanus. ['apMoHUYeCcKre KoaeOaHus

29 Kunematuueckoe ¥ TMHAMHUYECKOE 8.10
OIIMCaHHE KOJIEOATEIbHBIX NBIIKEHUN
OHepreruyeckoe onucanue. Boion 8.10

30 JUHAMHYECKOTO OIMMCAHUS TAPMOHHYECKUX
KoJIcO0aHUH M3 MX YHEPTEeTHYECKOTO U
KHHEMAaTHYECKOI0 OIMMCaHUs

31 Ammuintyna u ¢aza xonebaHui 14.10
[Tepuon u yactora xonebanuii. [lepuon 14.10
MaJIbIX CBOOOTHBIX KOJIECOaHUI

32 MaTeMatuyeckoro MastTHuka. [lepuon
CBOOOJIHBIX KOJI€OaHHH MPYKUHHOTO
MasiITHUKA

33 3aryxatoiue Kojaebanusi. BeiHyK1eHHbIe 14.10
KoyicOanms. Pe3oHanc

34 ABTOKOI€0aHUA 15.10

35 Pemenue 3amau 15.10

36 VYpoxk-koH(pepenus "MexaHndeckue 21.10
Kosie0aHusl B My3bIKaJIbHBIX HHCTpYMEHTax"

37 O0o001IcHNEe U CHCTEMATH3alKs 3HAHUH 110 21.10

teMme "MexaHuueckue Kojieoanusa"




38 DNEKTPOMArHUTHBIE KOJICOAHMS. 21.10
KonebaTenbHbIl KOHTYD
®opmyna Tomcona. CBsI3b aMILIUTYABI 22.10
39 3apsiaa KOHJIEHCATOpa ¢ aMIUTUTYAON CHIIBI
TOKa B KOJIEOATETbHOM KOHTYpe
40 3aK0H COXpaHEHUs YHEPTUU B UJI€aTbHOM 22.10
K0J1Ie0aTEIbHOM KOHTYpE
3aTyxarolue 31eKTPOMarHuTHbIE 5.11
41 Kosie0aHus. BeIHyX/IeHHBIE
3JIEKTPOMAarHUTHbIE KoJeOaHus
42 [IepemeHnHslii TOK. Pe3uctop u koHAeHCaTOp 5.11
B I[EITU TICPEMEHHOTO TOKa
43 Karymika HHIyKTUBHOCTHU B LIENTU 11.11
MIEPEMEHHOTO TOKa
44 3akoH OMa AJIs1 DJIEKTPUYECKON LIenn 11.11
MEPEMEHHOT0 TOKa
MoIHOCTh NEPEMEHHOTO TOKA. 11.11
45 AMITTUTYAHOE U IEHCTBYIOIIEE 3HAUEHUE
CHWJIBI TOKA Y HATIPSDKEHUS
46 Pe3onaHc B anekTprUecKoOi 1enu 12.11
47 Pemenue 3agau 1211
WneanpHb1if TpanchopmaTop. 18.11
48 [IpousBoacTBO, Nepeaaya u norpedieHue
AIIEKTPUYECKOI SHEPTUU
DKOJIOTHYECKUE PUCKHU TIPH TIPOU3BOJICTBE 18.11
49 aeKkTpodHepruu. KynbTrypa ucnosib30BaHus

3JIEKTPOIHEPTHH B TOBCEAHEBHOM KU3HU




18.11

50 Pemenue 3anau
o1 Pewenne 3anau 19.11
59 O0001eHre 1 cucTeEMaTU3aLMs 3HAHUI 110 19.11
TeMe "DJIeKTpOMarHuTHbIC KojaeoaHus"
53 MexaHnyeckue BOJIHbI. XapaKTepUCTUKHU 25.11
MEXaHUYECKUX BOJIH
54 CBoiicTBa MEXaHUYECKUX BOJIH 2511
55 3ByK. XapaKkTEpUCTUKH 3ByKa 25.11
56 Wudpa3syk u yiabTpassyk. lllymosoe 26.11
3arps3HEHUE OKpYXKarolel cpeibl
57 Pemenue 3agau 26.11
58 DneKTpOMarHuTHbIE BOJHBL. M3nyuenue 212
3JIEKTPOMArHUTHBIX BOJIH
59 OHeprus 31eKTPOMarHUTHBIX BOJIH. 212
CBoiicTBa DIIEKTPOMArHUTHBIX BOJTH
[IIkana 371€eKTPOMAarHUTHBIX BOJIH. 212
60 [IpumeHeHue 1eKTpOMarHuTHBIX BOJIH B
TEXHUKE U OBITY
[TpuHIIUTIBI paTUOCBS3U U TEJICBHUICHHUSI. 3.12
61 Pagnonokamus. DIeKTpOMarHuTHOE
3arps3HEHUE OKPYXKarollel cpeibl
62 KonTponbnas pabota no teme "Konebanus 3.12
Y BOJIHBI"
63 Caer. 3aKOH NPSMOIUHEHHOTO 9.12

pacrpocTpaHeHHsI CBETa




Pemenne 3amaq Ha MPUMCHCHHUC 3aKOHA

9.12

o4 NPSIMOJIMHEHHOTO paclpoCTpaHEeHHsI CBEeTa

65 Otpaxenue ceta. [lnockoe 3epkano. 9.12
Cdepuueckoe 3epkaio
[Ipenomnenue cBera. AGCOIIOTHBIN U 10.12
OTHOCHUTEIIbHBIN MOKa3aTeb MPETOMIICHHUS.

66 [TonmHOE BHYTpEHHEE OTpakeHUE.
[IpenenbHbIi yroia NOJIHOTO BHYTPEHHETO
OTpaKCHHUS

67 Pemrenne 3a1a4 Ha MpUMEHEHHE 3aKOHOB 10.12
OTpaKeHUS U MIPETIOMIICHUS CBETA

68 Xon nyueil B npusme. Jlucnepcust cera. 16.12
CnoxHbIi cocTaB Oenoro cBera. L{pet

69 JIunzel. @OKYCHOE pacCTOSIHUE U 16.12
OTITHYECKAs CUJIA JIMH3BI

70 [TocTpoeHne n300pa>keHHi B IMH3aX U UX 16.12
cUCTeMax. YBeJIUYeHUE TUH3bI
Pemenue 3agau Ha mocTpoeHue 17.12

71 M300paKeHHH, MMOTYy4aeMbIX C IOMOIIBIO
JIVH3

72 I'ma3 xak ontuueckas cucrema 17.12

73 Pemenue 3anay. [Ipeaensl npuMEeHUMOCTH 23.12
r€OMETPUUYECKON ONTUKHU

74 CKopocThb CBeTa M METO/IbI €€ U3MEPEHUs 2312

75 Hucniepcust cBera 23.12




24.12

76 WnTepdepenmus ceera
77 KorepeHTHBIC HCTOYHHUKH. Y CIIOBHSI 24.12
HaOJIF0ICHUST MAKCHMYMOB I MUHUMYMOB
78 Pemenue 3amau 13.01
79 [Ipumenenne naTEpHEpeHIN 13.01
80 Hudpakmaus ceera 13.01
ndpaKIUOHHAA PEHIETKA. Y CIIOBUE 14.01
81 p p
HaOJII0/IeHUS TIIaBHBIX MAKCHMYMOB
82 Pemenue 3anau 14.01
83 ITonnepe4HOCTh CBETOBBIX BOJIH. 20.01
[Tonspu3zarnus cBeTa
84 Pemenue 3amau 20.01
85 CBETOBBIC SABJIICHHS B IPUPOIE 20.01
86 O06o011eHre U cucTeMaTu3alys 3HaHU| 1o 21.01
teme "OnTtuka"
87 KoHnTtponbhast pabota mo teme «OnTuKa 21.01
I'paHuIBl MPUMEHNMMOCTH KJIACCUYECKOU 27.01
88 MEXaHHUKH. 3aKOHBI AIEKTPOIUHAMUKH U
MPUHIIAIT OTHOCUTEIILHOCTH
89 [Toctynatel crienuanbHON TEOPUH 27.01
OTHOCHUTEJIEHOCTH
90 [IpocTpaHcTBEHHO-BpEMEHHOW HHTEPBAJ. 21.01




[IpeobpazoBanus Jlopenua. YcioBue
npu4uHHOCTU. OTHOCUTENBHOCTh
OJIHOBPEMEHHOCTH. 3aMeIJIeHUEe BpEMEHU U
COKpAIlEHUE JITTHHBI

01 OHeprus U UMIYJIbC PEISITUBUCTCKON 28.01
YaCTHIIBI

92 CBs13bp MaccChl C SHEPTUEH U UMITYJILCOM 28.01
PESITUBUCTCKOW YaCTHIIBI. DHEPTHS TTOKOS

93 PaBHOBeCHOE TETIIOBOE M3ITyUeHHE 3.01

94 3akoH cmenieHus Buna 3.02

95 I'mnoresza M. Ilnanka o kBanTax. ®OTOHBI 3.02

96 DHeprusi 1 UMITYIIbC POTOHA 4.02

97 ®dotorpdext. OnprTel A. I'. Ctonerona. 4.02
3akoHsb! poTodddexra

98 VpaBuenue DitnmreitHa 115 hoTodrddekra. 10.02
"Kpacnas rpanuna" ¢porosrpdexra

99 JaBnenue ceta. OnbiTel [1. H. JIeOenena 10.02

100 BonHoBbIe cBoiicTBa YacTHI] 10.02
Bomnnbr ne bpoiins. J{nuna BonHb! 1e bpoitns 11.02

101 ¥ pa3Mepsl 00JIaCTH JTOKATU3AIUN
JIBHKYIIIECS YaCTHLIBI

102 KopnyckynsipHo-BOIHOBOH Ayannu3m 11.02

103 Judpakius 31eKTPOHOB Ha KPHUCTAJIAX 17.02




Crienuduka u3MepeHuid B MUKpOMHUPE.

17.02

104 CoOTHOIIICHHS HEOTIPEACIEHHOCTEN
I'eitzenbepra
105 Pemenue rpaduyecknx 3amaq 17.02
106 Pemenue pacuéTHbIX 3a1a4 18.02
KonTponbhas pabota no Temam: "OCHOBBI 18.02
107 CTO", "KopmycKyJIsipHO-BOJIHOBOI
ayanu3m"
108 OnBITH IO UCCIIETOBAHHUIO CTPOCHHS aTOMA. 25.02
[Tnanerapuas moxens aroma Pezepdopra
109 [Toctrynater bopa 25.02
110 Bunel ciektpoB. CiekTp ypoBHEH 3HEpTUU 25.02
aToma BOAOpoaa
111 CnoHTaHHOE U BBIHYKJEHHOE U3ITyUYEHUE 3.03
CBETa
112 Jlazep 3.03
Hyxnonnas monens siipa ['eiisenOepra- 3.03
113 WBaHeHKo. 3apsa 1 MacCcOBOE YHCIIO Apa.
H3otomnsl. PagnoakTuBHOCTH
3aKOH pasioaKkTUBHOTrO pacnana. CBoicTBa 4.03
114 MOHU3UPYIOIIETO U3TydyeHus. Bnusuue
PaTMOaKTUBHOCTHU Ha HUBBIE OPTaHU3MBI.
Jo3umerpus
115 DHeprus CBSI31 HYKJIOHOB B sijipe. SlnepHbie 4.03

cuiel. Jleext maccol aapa. SnepHbie




peakuuu. Snepusie peakTopsl. [IpodieMbr
YIPABJISIEMOTO TEPMOSIEPHOTO CUHTE3A.
DKOJIOTMYECKUE aCIIEKThI PA3BUTHS SIIEPHOI
SHEPIreTUKHU

116

Mertoabl perucTpalyu U UCCIeI0BAHUS
AJIEeMEHTapHbIX YacTull. OyH/1aMEeHTaJIbHbIC
B3aUMOJICUCTBUS. bapuoHbl, ME30HBI U
nentoHbl. [IpencraBnenune o CtanaapTHOM
Mojenu. KBapk-riitooHHas MOJAENb apOHOB

11.03

117

®usuka 3a npeaenamu CtannaapTHOU
Mozenu. TémHas Marepus U TEMHas
sHeprus. EnuHCTBO pu3nueckoil KapTUHBI
Mupa

11.03

118

119

120

121

Otanbl pa3BUTHS aCTPOHOMMHU. 3HAUEHUE
aCTPOHOMUHU

[TprMEeHUMOCTH 3aKOHOB (PU3UKU IS
00BSCHEHUS PUPOJIBI KOCMUYECKHIX
00BbEeKTOB. METO Il aCTPOHOMHUYECKHUX
HCCIEeN0BaHuN

CoBpeMeHHbIE ONTHYECKUE TEIECKOIIBI,
panuoTenecKonsl, BHEaTMoc(hepHas
aCTPOHOMHSI

Bun 38é3nH0r0 HebGa. Co3Besnus, apKkue
3BE3/1bl, TUIAHETHI, UX BUJIUMOE BUKECHHE

11.03

17.03

17.03

17.03

122

Comeunas cucrema. Comaite. CoHeuHast
aKTUBHOCTh. MicTounuk sHeprun CoiHua u
3BE3

18.03

123

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKHU.

18.03




Junarpamma "cnekTpajbHbIN Kilacc —
CBETUMOCTB"

124

3B€3I[BI TJIaBHOM IIOCICa0BAaTCIbHOCTHU

24.03

125

Buyrpennee ctpoenue 38€31. CoBpeMEHHbIE
IIPEJICTABICHUSI O IIPOUCXOKICHUU U
sposrony CosHIa U 3BE€37. OTallbl )KU3HU
3BE3]

24.03

126

127

128

Mineunsiii [Iyte — Hama ["amaktuka. Tunel
rajakTuk. YEpHbIE ABIPHI B s/Ipax rajJakTHK

Bcenennas. Paciunpenue Beenennoii. 3akoH
Xab6ma. Teopust bosbiioro B3psiBa.
PenukroBoe nznyuyenue

MacmtaOHas cTpykTypa Beenennoit.
Meraranaktuka

24.03

25.03

25.03

129

130

131

Hepeménnsie nmpobieMbl aCTpOHOMUU

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"UccneqoBaHue MarHUTHOTO TTIOJIST
IMOCTOSTHHBIX MarHUTOB' WJIM
"UccnemoBaHue CBOMCTB
deppomarneTukos" unu "MccnenoBanue
JIEHCTBUSI TOCTOSTHHOTO MarHuTa Ha paMKy ¢
TOKOM"

Pu3nUeCcKuil IPAKTUKYM 110 TEME
"N3mepenue cuinel AMnepa" win "M3yuenue
3aBUCHMOCTH CUJIbI AMIIEpa OT CHUJIbI TOKA"
unu "OnpeneneHre MarHUTHON WHITYKIIMU
Ha OCHOBE M3MEpPEHUs CUIIbI AMriepa"

7.04

7.04

7.04




132

133

Pu3N4eCKu IPAKTUKYM 110 TEME
"UccnenoBanue ABJICHUS
3JIEKTPOMArHUTHON MHIYKIIUU'" WIIH
"OnpeneneHne HHIYKIIMA BUXPEBOTO
MardHUTHOTO 1OA"

Pu3N4eCKu IPAKTUKYM 110 TEME
"UccnenoBanue sSBIE€HUSA CaMOMHAYKIUN"
win "COopka MOJIeTH 3JEKTPOMArHUTHOTO
reseparopa"

8.04

8.04

134

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue neproia CBOOOTHBIX
KoJIe0aHU HUTSIHOTO U MPY>KUHHOTO
MasiTHUKOB"

14.04

135

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"IIpeoOpa3oBaHne SHEPTUU B IPYKUHHOM
MasiTHUKE"

14.04

136

Du3HUeCKU IPAKTUKYM I10 TEME
"UccnenoBanue mepeMeHHOTO TOKA Yepes
MOCJIEIOBATEIbLHO COSTMHEHHBIE
KOHJIEHCATOp, KaTyLIKY U pe3ucTop’ min
"HUccnenoBanue paboThl HCTOUHUKOB CBETA
B LIENIU [IEPEMEHHOTO TOKA"

14.04

137

138

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3yueHne nmapameTpoB 3BYKOBOM BOJIHBI'"

Pu3nUeCcKuil IPAKTUKYM 110 TEME
"M3Mepenue nokasaTesis IpeJoMICHUs
crexna" win "llonmydeHne n300pakeHus B
CHCTEME U3 IJIOCKOTO 3€pKajia U JUH3BI"

15.04

15.04




139

140

Pu3N4eCKu IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHus OT BellecTBa (Ha MpuMepe
Kuakux auH3)" uinu "M3Mepenue
(OKYCHOTO pacCTOSIHUS pACCEHBAIOIINX
uH3"

Ou3nyecKkuil MPakTUKYM IO TEME
"Habnronenue qudpakuun, tHTephepeHIInn
Y noJsipu3anuu ceera'

21.04

21.04

141

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"OnpeneneHyre UMIyJbCa U SHEPTUn
PEISITUBUCTCKUX YacTull (1o gororpadusm
TPEKOB 3aPsKEHHBIX YaCTUIl B MATHUTHOM
noxne)"

21.04

142

Pu3nYecKuil TPAKTUKYM 110 TEME
"U3mepenue noctosHHoM [lnanka Ha
OCHOBe HcciieioBaHus Goroadppexra” unm
"HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA
yepe3 CBETOANO] OT HANPSKEHUs "

22.04

143

Pu3NYecKuil TPAKTUKYM 110 TEME
"HccnenoBanue CrieKTpa pa3pekeHHOTO
aTOMapHOT0 BOAOPOJa U U3MEPEHNE
nocrostHHOM Punbepra"

22.04

144

Pu3NUecKuil TPAKTUKYM I10 TEME
"UccnenoBanue painoakTUBHOTO GOHA C
WCIIOJIb30BaHUEM JO3UMETpa" Miu
"H3yueHue noriomeHus 0eTa-4acTuiy
aTroMUHAEM"

28.04




145

Pu3N4eCKu IPAKTUKYM 110 TEME
"HaOGnromeuus 386342010 HeOa
HEBOOPYKEHHBIM IJIa30M C UCIIOJIb30BAHUEM
KOMIThIOTEPHBIX TPHIIOKCHUHN IS
OTIpEICTICHUS TTOJIOYKEHHUST HeOSCHBIX
00BEKTOB HAa KOHKPETHYIO AaTy: OCHOBHBIE
co3Be3ausi CeBEpHOro MOTYIIAPHs U IPKUE
3BE3161" Min "HaOmro1eHus B TEJIECKOI
JIyHBI, TAaHET, TYMaHHOCTEH U 3BE3THBIX
CKoIIeHUi"

28.04

146

O00011IeHNE U CHCTEMATH3aLHUs 3HAHUI.
Ponb pusuku u actpoHOMUY B
SKOHOMHYCCKOM, TEXHOJIOTHISCKOM,
COLIMAJILHOW U ATUYECKOH cepax
JIeITEIIbHOCTH YEIOBEKA

28.04

147

148

0O0001IeHne U cUCTEMaTU3aINs 3HAHUI.
Ponb u MecTo pU3MKHM M aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

O0001IcHNE U CHCTEMATH3alKs 3HAHUM.
Ponb pusndeckoit Teopun B popMUPOBAHUU
MpeJICTaBICHUH 0 PU3NYECKON KapTHHE
MHUpPa, MECTO (PU3MUECKON KapTHHBI MHpa B
001IeM psTy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TPEJCTABICHUN O PUPOJIC

29.04

29.04

149

150

O00011eHHE U CUCTEMATU3ALMS 3HAHUM 110
Tteme "Kunemaruka"

O0001EeHUE U CUCTEMATU3ALIMS 3HAHUM 110
teme "Kunemaruka"

5.05

5.05




151

O00011IeHNE U CUCTEMATU3AIMS 3HAHUHN 110
teme "lunamuka"

5.05

152

153

O00011IeHrE U CUCTEMATU3AIMS 3HAHUH 110
teme "Cratuka TBEepaoro tena'

O0001eHre 1 cucTeMaTU3aLMs 3HAHUI 110
TeMme "3aKOHBI COXPaHEHUS! B MEXaHUKe"

6.05

6.05

154

O00011IeHME U CUCTEMATU3AIMs 3HAHUH 110
teMe "OCHOBBI MOJIEKYIISIPHO-KMHETHYECKOM
Teopun"

13.05

155

O00011IeHME U CUCTEMATU3AIMs 3HAHUH 110
teme "Tepmoaunamuka. TemnoBbie
MAaInuHe!"

13.05

156

157

O06o0011eHNe U cucTeMaTU3alus 3HaHUH 110
TeMe "ArperaTHble COCTOSTHHUS BEIIECTBA.
®dazoBble Iepexoas"

O00011IeHNE U CUCTEMATU3AIHS 3HAHUIN 110
TeMe "OnekTpudeckoe nosue"

19.05

19.05

158

0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
teMme "[1oCTOSIHHBIN 21eKTpuYecKuid ToK"

19.05

159

160

O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110
teMe ""TOKM B pa3ian4HbIX cpenax”

O0001eHUE U CUCTEMATU3ALIMS 3HAHUM 110
Teme "MaruutHoe noJe"

20.05

20.05

161

Peseprubrit ypok. O6001eHuE 1
CHCTEMATHU3aLMs 3HAHUHN 110 TEME
"DneKTpoMarHuTHas UHIyKIus"

162

PesepBHbIil ypok. O0001ICHNE 1
cUCTEeMaTH3aIHs 3HAaHUH 110 TEMe




"Mexanudeckue konedbanus"

163

164

165

PesepBHbIil ypok. O60011IcHIE 1
CUCTEeMAaTH3aIHsI 3HAHHH 110 TeMe
"DNIeKTpOMAarHUTHBIE KOJIeOaHus "

PesepBHbIil ypok. O0001ICHHE U
CUCTEeMaTH3allMsl 3HaHHH 110 TeMe
"MexaHU4YeCcKue 1 3JEKTPOMArHUTHbIE
BOJIHBI"

PesepBuslit ypok. O60011eHNE U
cucTeMarusanus 3HaHuu mo teme "Onrtuka"

13.05

13.05

166

[Ipomexyrounas arrecranus. Y4er
Pe3yabTaTOB BBIIOJHEHNS TEMATHYECKUX
IPOBEPOUHBIX paboT.

19.05

167

168

169

Peseprubriil ypok. O60011eHIE U
CUCTEMAaTH3aIHsl 3HAHHH 110 TeMe
"KopmyckysipHO-BOJIHOBOU Jyanu3m"
PesepBuslit ypok. O60011eHNE U
cucTeMarusaius 3HaHui no reme "dusnka
atoma"

PesepBHrlit ypok. O6001ICHHE U
cucTeMartuzalus 3HaHui no reme "dusnka
ATOMHOTO S/Ipa ¥ DJIEMEHTAPHBIX 4acTUIl"

19.05

19.05

20.05

170

Peseprubrit ypok. O6001eH1E U
cucTeMaTH3alus 3HaHUi 1o Teme
"JneMeHTH! acTpodu3uku”

20.05

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

170

16




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1 T'.A. Mskumes, M.A. Ilerpora, C.B. CrenanoB ®uszuka 10 ki1. YdeOHUHK.
®uzuka 10 ki1.: yueOHUK AJis

o0mieoOpa3oBaTenbHbIX opranu3anuii. bazossiil yposens. M.: Ilpoda, 2020

2 A.I1. PrimkeBuu. COopHuK 3a1au o ¢usuke. Mocksa, poda, 2005 - 2017 r.

3 Coopuuk 3amay o ¢pusuke g 9 — 11 kmaccos. CocraButens ['.H. Cremanosa.
M.: «IIpocsemenune»,

1996 r.

4 3aganus obpazoBarenbHOro noprana Pemry EI'D

(mmst yauresns)

1 T'.4. Msakumes, M.A. Ilerpoa, C.B. CrenanoB ®usuka 10 k1. YdeOHUHK.
®duzmka 10 Ki1.: yueOHUK IS

oOmreoOpa3zoBarenbHbIX opranu3anuii. bazoeiit yposens. M.: Jlpoda, 2020

2 A.IL. PeimkeBuy. CoopHUK 3a1a4 1o ¢usuke. Mocksa, poda, 2005 - 2019 r.

3 Coopnuk 3amaud no ¢pusuke 111 9 — 11 kmaccos. CocraButens I.H. Ctenanosa.
M.: «IIpocBemieHue,

1996 r. 4 I'.B. Mapkuna ®@usuka 10 kiacc. [loypounslie miansl o yueOHuky I°.51.
Msxkuiena, b.b.

byxosuesa. B.: Yunrens, 2004

5 BosikoB B.A. Iloypounsie pa3pabotku no ¢usuke. 10 kimacc. M.: Bako, 2006
6.COOpHHMK TECTOBBIX 3aJlaHUM 7SI TEMAaTUYECKOTO M HUTOTOBOTO KOHTPOJIS.
®wuzuka 10 xknace. M.:

«Anrennexr-Hentp», 2004 1. 7 CM. Angapromeukun, A.C. CiyxaeBCKHIA.
®usuka. «KOHCTPYKTOP»

CaMOCTOATENBHBIX M KOHTpOJIbHBIX paboT. 10 — 11 xmaccel. Ilocobue st
yuuteneil. M.: IIpocsemenue, 2010

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

JlonoJIHUTENIbHAS JTUTEPATYpA:

1 T'opnosa JI.A. UHTErpupoBaHHbBIE YPOKHU

¢usuku. 7 — 11 knaccel. M.: Bako, 2009 2

3opuH H.M. DnexTuBHBIN Kypc «JIEMEHTBI

onoduzukm». ( knacc.M.: Bako, 2007 3

I'pebenkuna T.M. ®@usuka. [Ipenmernas

nenens. B. Kopudeit, 2008

4 TlepensrMman .. 3anumarenbHas ¢puszuka. M.: Hayka, 1983

5 ®dwusuka B cxemax u Tadnumnax/ Cocrt. C.A. Cob6oinepa. CII06.: « Tpurony», 2006
6 l'opnosa JI.A. Onmumnuazast o ¢usuke. 9 — 11 kmaccesl. M.: Bako, 2007

7 JIsimapeBa H.A. ®@usuka 9 -11 knaccsl. [IpoekTHas A€STEILHOCTh YUYalUXCA.
B.: Yuurens, 2008



8.I'.A. bernpuxos, b.b. ByxoBues u ap. 3anaun no ¢pusnke A MOCTYMAIOMUX B
By3bl. M.: «Hayka»,1987r.

9.I'.B. Menenun. ®u3uka B 3agayax. M.: «Hayka», 1985 r.

10.H.N.T'onbadap0. COopHuk BompocoB u 3anay no ¢usuke. M.: «Bbicmas
mKoaa», 1982 r.

11.EI'D — 2009, ®usuka, M.: «Actpenby», 2008 1. (TecTsl).

12.U.M. T'ensdrar, JI.D. I'enpenmreiin, JI.A. Kupuk. 1001 3amaya no ¢usuke.
M.: «Hnekcax», 2007 r.

13.A.B. Xytopckoit u np. Kak crate ydenoiM. 3aHsaTHs 10 (U3UKE CO
cTapuekiiaccHukamu. M.: «I'1modycy,

2007

14.Camoe moJIHOE M3JaHWE TUIOBBIX BapHaHTOB peanbHbIX 3aganui EI'D 2009
¢uzuka /Coct. A.B.

bepkos, B.A. I'pu6oB. — M.: ACT: Actpenb, 2009

15 EI'D. YHuBepcalibHbIe MaTepuaibl Jisl MOArOTOBKH yuanuxcs. @usuka 2010/
ABt.-coct. B.A. OpnoB u gp. M.: «Uuremnektlentp», 2010 16 Dusuxka.
[Toarotoska k EI'D — 2020

HUDPPOBBIE OBPA30BATEJIBHBIE PECYPCbI U PECYPCBI CETHU
UHTEPHET
1 XKuBas ¢usuka: ooydaromas nporpamma. http://www.int-edu.ru/soft/fiz.htmi

2.Ypoku ¢usuku ¢ ucnoibzoBanneM Muarepuera. http://www.phizinter.chat.ru/
3.®uzuka.ru. http://www.fizika.ru/
4 dusuka: xoyiekus oneiToB. http://experiment.edu.ru/

S ®usuka: ANEKTPOHHAS KOJUICKIIHS ONBITOB.
http://www.school.edu.ru/projects/physicexp

6 https://resh.edu.ru/
7 https://infourok.ru/
8 https://multiurok.ru/
9 https://nsportal.ru/

10 http://www.myshared.ru/
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