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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0O0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ ydétoM (enepanbHON pabodeit mporpamMmbl BocnuTaHus W Konmenun
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ denepanuy,  peajlu3yOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
IPOTrPaMMBL.

[Tporpamma no ¢usuke onpeaenser 00s13aTeIbHOE TPEIMETHOE COJIepKaHue,
YCTaHAaBIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKMNPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Impolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma no ¢Qusuke ma€r OpeacTaBiIE€HUE O LENAX, COAECpPKAHWUHU, OOIIen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npeamera «duznka» Ha yriayOoJIEHHOM YPOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEan30BaTh
3aJlayu MPOPECCUOHAILHON OpHEHTAIIMK, HAIPABJICHO HA CO3JaHUE YCIOBUN NS
MPOSIBJICHUSI CBOMX HHTEIJICKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXKJIbIM
OoOy4JaromMMcsi, KOTOpble HEOOXOAUMBI i1 MPOJOJKEHHS 00pa3oBaHUs B
opraHu3anusx NnpodecCUOHATLHOTO O00pa3oBaHWs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATIBbHOCTSIM.

B nporpamme mo (Qusnke 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,
METanpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIINXCS, OCBOMBIIHMX
nporpaMMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHs Ha
yrayOn€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o Gpu3rKe BKIIOYAET:

IUIAaHUPYEMbIE pPE3yJIbTaThl OCBOCHHS Kypca (UMK Ha YrIIyOJIEHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO T0J1aM 00YUYEHUS;

coJiep>kanue yueoHoro npeamera «dusnka» mo rogam 00yyeHusl.

[Iporpamma 1o ¢u3UKE HMEET NPUMEPHBIM XapakTep M MOXKET ObITh
WCITIOJIb30BaHA YUUTEISIMU (DU3UKHU JUTSI COCTABIICHUSI CBOMX pabOUUX MPOTPaMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIIEH U
NPEAOCTAaBISICT BO3MOKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAMYECKUX
MOJXO/OB K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPH YCIOBUHU
coXpaHeHUs 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.



®dusuka Kak Hayka O HamOojee OOIIMX 3aKOHaX MPHUPOAbI, BHICTYMAs B
KayecTBe y4eOHOTO MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUU 00 okpyxkatoieM mupe. LLKompHBIN Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 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
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTA, OCBOCHUS
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 BBIITOJIHEHUH UMM Y4€OHBIX HCCIIEIOBAHUN.

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 Pa3JeioB (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 MaTEpHUH, BELIECTBE U
noJie.

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

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

Hoea j3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJEpKaHUs, IMOCBSIIEHHBIX SKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U HKOJIOTMYECKON 0€30MMacHOCTH.

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 JIeHCTBYIOIIEero (Qakrtopa yudeOHoro mnpouecca. s yriay6néHHOro
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEBHOTO YYEHMYECKOTO SKCIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATBHBIE YUYCHWUYECKHE ONBITHI MPU HM3YYCHHH HOBOTO
MaTepuana, JabopaTtopHbie paboThl U PabOTHI MpakTUkyMa. [Ipu 3TOM BO3MOKHBI
IBa crocofa peanu3anud (PU3NYECKOTO0 TpakTHKyma. 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 JIaOOpaTOPHBIX pabOT, KOTOpHIE
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 1o (@usMke cuUCTeMa YYEHUYECKOrO JKCIEPUMEHTa,
7a00paTOPHBIX PabOT M MPaKTUKyMa MpeACTaBlieHa €AUHBIM IepeuyHeM. Buioop
TEMATUKH JJI 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPoIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUIAHUPOBAHUSI W OCHalleHus KabuHera ¢usuku. [Ipu sToM oOecrneunBaercs
OBJaJicHUE OOYYarOUIMMHUCS YMEHHUSIMU MPOBOJIUTH TNPSIMBIE M KOCBEHHBIE
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH U MOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEIJIONKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHIENsSETCS PEHICHUIO PACUETHBIX W KaueCTBEHHBIX
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 pa3ziesoB. JJis KaueCTBEHHBIX 3a7a4
MPUOPUTETOM SBJISIIOTCS 3aJaHUsl Ha OOBSICHEHWE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3nYecKoi MOJIENU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ 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 JOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHWE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMme 1o
(bu3MKEe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pyAOBaHHE.

JlemoHCTpanionHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
NPUHIUIIOM MUHUMAJIbHOM JIOCTAaTOYHOCTH U  OO€CledYrBaeT TMOCTaHOBKY
MEePEUYUCIICHHbIX B TMporpamMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpALMN st
WCCJICMOBAHMUSI  M3Yy4YaeMbIX  SIBIEHUW ©  TPOIECCOB, JMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

JlabopaTopHoe 00OpynOBaHHE I YYEHUYECKHX TPAKTUYECKUX padoT
dbopmupyeTcssi B BHJI€ TEMAaTHUYECKUX KOMIUJIEKTOB W OOECIeurnBaeTCs B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITh TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(MPOBBIX MPHOOPOB, 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
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIe MO3HaHUS U (HOpPMHUpPOBaHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DH3HKU;

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCTIOIb30BaAHUEM (DU3UUECKUX
3HAHUUW U HAyYHBIX JOKa3aTEIbCTB;

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

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuiei
npoecCUOHANIbHON  JESTENBHOCTH, CBSI3aHHBIX C (U3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHHUI0 B 9TOM HalPaBJICHUH.

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

MpUOOpPETEHNE CUCTEMBbI 3HAHUN 00 OOIMUX (PU3NUYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSAX,  BKJIIOYAs  MEXaHUKY,  MOJEKYJISpHYIO  (U3uKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUN MTPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs OOBICHEHUS
bu3nYecKuX SBJICHUU B MPUPOAEC W JJIsl MPUHSITUS MPAKTUYECKUX PEIICHUM B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
(bu3nuecKoil MOAEINbI0, 3a/1ay, MOAPA3YMEBAIOIIMX CAMOCTOSITENBHOE CO3JaHHe
dbuznyeckoil MojeNd, aJleKBaTHOW YCIOBUSIM 3a/laud, B TOM YHCJE 3ajad
WHXXEHEPHOT0 XapaKTepa,

NOHMMaHuEe (U3MUYECKMX OCHOB U TMPHUHIIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIQJICHUE METOJIaMH CaMOCTOSATEIIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
bu3MYeCcKUX HKCIEPUMEHTOB, aHaJIM3a W HUHTEpHpeTanuu HUHPOpMAIUH,
ONpeIeNICHHs JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTATA;

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



pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOM.

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

Ha uzyuenue ¢pusuku (yriayOnEHHbBIN ypOBEHb) HA YPOBHE CPEIHETO OOIIETOo
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 yacoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX M
IPAKTHUECKUX paboOT SBISETCA PEKOMEHIOBAaHHBIM, YYHTENb JIeJaeT BbIOOD
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM HHIWBUIYaTbHBIX
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, KOMITBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[lorpemHoct  u3Mepenuit  usmyeckux  BeduuuH  (aOconroTHas U
OTHOCHUTEJIbHA).

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepUalibHasi TOYKa,
aOCOJIIOTHO TBEPJIOE TEJO, HWJealbHAsl KUIKOCTb, HACATBHBIN Ta3, TOUECUHBIN
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusndeckas
TEOPUSL.

Pons u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHUpA, B MPAKTUYECKON JIEATCIBHOCTH JIFOCH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeul, npaKkmuKym.

M3mepeHne cuiibl TOKAa W HANPSHKEHUS B LEMU IMOCTOSHHOTO TOKa MpH
MOMOIIIY aHAJIOTOBBIX U ITU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO C LH(ppoBoM naboparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3NYECKUX BEJIMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pazgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWXKeHHE. OTHOCUTEIHLHOCTh MEXAHUYECKOTO JIBUKCHHS.
Cucrema orcyéra.

[Ipsimast u oOpaTHast 3a7ja4u MEXaHUKHU.

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

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTe€pUaibHOW TOUKH, UX MPOCKIMM Ha OCH CHUCTEMbl KOOPAMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUSI U MyTH MaTEPUATIBLHON TOUKU OT BPEMEHHU U UX
rpaduku.

CBobOonHOE MajeHue. YCKOpEeHHE CBOOOAHOTO mMajeHus. J[BuxkeHue Tena,
OpOIIEHHOTO TOJ YTJOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH H
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U UX TpaduKu.



KpuBoimHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXHOCTH. YTJIOBas W JWHEHHas ckopocTh. Ilepmom m wactora oOpaiieHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE TMPOIECChl: CIUIOMETP,
JIBUKCHHE CHApSJIOB, LIETIHbIC, IIecTepéHYaTsle W peMEHHBIE MepeaayH,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Crioco0bI uccIeI0OBaHMs IBUKEHUIA.

WnmrocTpanus npeaenbHOro nepexo/ia i N3BMEPEHHEe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3IyX€ U B pa3peKEHHOM IIPOCTPAHCTBE.

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

Hanpasnienue cKkopoCcTH MpH IBUKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOPE.

CpaBHeHHME IyTeW, TPAEGKTOPUN, CKOPOCTEH JABHIKEHUS OJHOTO U TOIO K€
TeJa B pa3HbIX CUCTEMAxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

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

W3mepenune yckopeHusi mpu MpsSIMOJIMHEHHOM PaBHOYCKOPEHHOM IBH)KCHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBIKEHUU.

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

N3yuenne nBUXKEHUS Tejla, OpPOIIEHHOrO0 TrOpu30HTalbHO. IIpoBepka
TUIOTE3bl O NPSIMOM MPOMOPLUOHAIBHON 3aBUCMMOCTH MEXKIY JalbHOCTHIO
noJiéTa U Ha4aJIbHOM CKOPOCTHIO TeJa.

N3ydyeHue IBUKEHUSI Tella MO OKPYXKHOCTU C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Tepuojaa OOpalieHUs] KOHMYECKOTrO MasiTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



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

Macca Tena. Cwia. [IpyuHIun cyneprno3unuu Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON 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 reorpapuueckoi MmUpoThl. J[BH)KEeHHE
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Keriepa. [lepBas kocMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tema. Bec tema, aBmxymierocs 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,
JIBUKECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMI OTHOCUTEIIBHOCTH.

KaueHne JByX LHIMHAPOB WM IIAPOB PA3HOM MacChl C OJIWHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIMAIBHON CUCTEMBI OTCUETA.

CpaBHEeHME  PaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K Telly CHI €
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 yCKOpEHHOM MOIBEME U MTA/ICHUH.

L{eHTpOoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOSI, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa Io
HAKJIOHHOH INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAMOIINX B NPYKHHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIIvH.

V3ydeHne MBHKEHUS CUCTEMBI TEJ, CBA3aHHBIX HUTBIO, MIEPEKUHYTOH depes
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 Tena. MOMEHT CHIbl OTHOCHUTEIBHO OCHM BpauieHus. llnedo cuisl.
CrnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

YcoBus paBHOBECHS TBEPAOTO TeEIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

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

Jemoncmpayuu.

Y ciioBUsI paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, RPAKMUKyM.

HccenenoBanye yciloBUM pPaBHOBECUS TBEPAOIO Teld, HMEIOLIErO0 OCh
BpAIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbsc MaTeprualibHOM TOYKH, CUCTEMbI MAaTEPUAJIbHBIX TOUYEK. L[eHTp Macc
CUCTEMbI MAaTEPUAIIBHBIX TOUEK. Teopema o IBU>)KEHUU LIEHTPa Macc.

NMnynibe CHITBI M U3BMEHEHHUE UMITYJIbCA TEINA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MomMeHT umiynbca mMarepuanbHOM TOUYkM. [IpeacraBiieHMe O COXpaHEHHH
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

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.



[loTeHnManbHBIE W HENOTEHUMANbHbIE Cuibl. [loTeHuumaneHass >HEpPrus.
[TorenuuanbHast sHEprUst ynpyro aepopmupoBaHHON npykuHbl. [loTeHIManpHas
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
TeJla B IPABUTALIMOHHOM I10JI€ OJHOPOJHOTO IIapa (BHYTpU U BHE 1iapa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeTbs KocMUYecKasi CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHS] MEXAHHMYECKOW SHEPIUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHrne bepHyu Ui MACANBbHOM JKMIKOCTH KaK CIIEIACTBHE 3aKOHA
COXPaHEHUSI MEXaHUYECKOU JHEPTHH.

TexHuyeckue yCcTpouCTBAa M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHHUE PAKET,
BOJOMET, KOMNEpP, MPYKUHHBIM MHUCTOJET, TUPOCKOM, (UrypHOoe KaTaHHE Ha
KOHBKaXx.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktrBHOE NBUXEHUE.

N3mepeHne MOITHOCTH 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, navopamopnsie padomuol, npaKmuKym.

M3mepeHne nMmiryiibca Teiia o TOPMO3HOMY ITYTH.

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

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBUMU.

N3MepeHne KHHETUYECKON YHEPTUU TeJIa 110 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTOU CHIIBI
TpEHUSI.

Onpenenenue padOThl CHIIBI TPEHHUS TPH JABMXKEHHM Tella MO0 HAKJIOHHOM
IIJIOCKOCTH.

Paznen 3. MosekyasipHas pu3uKa U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckon Tteopuun (MKT), ux
ombiITHOE oOocHOBanme. Jlubdysus. bpoyHOoBckoe nBMKeHHE. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenm CTpOeHHs Tra3os,
KHUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BEUIECTBA HAa OCHOBE ATHX



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

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

Mopenbs uIealbHOrO ra3a B MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
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 I[IOCTOSIHHBIM KOJIMYECTBOM BemecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsi3p  MEXIQy [JaBJIE€HHEM U CPEIHEHM KUHETHYECKOW  3Heprueu
NOCTYINATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOr0 raza (OCHOBHOE
YpaBHEHHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH HICATBHOTO Ta3a).

CBs13b a0COIOTHON TeMIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeIHEHN
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHUL.

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

Jemoncmpayuu.

Mopenu IBUXKEHUS YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOIO JIBUKEHUS.

Huddysus sxkuaKocTen.

Mogens onsita IlTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnroaenue u nucciegoBaHue N30IpoOLEeCcCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKkym.

HccnenoBanne Tmporecca YCTAHOBJIEHUSI TEIUIOBOTO PABHOBECUSI TIPH
TEMJI000MEHE MEX Iy TOpsSUYEil U XOJIOAHOU BOJOM.

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAaHO MCIOJIb30BaHUE
uudpoBoii 1abopaTopun).

N3yuenune n30X0pHOro mnpoiecca.

N3ydenne nzobapHOro mpoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T/]) cucrema. 3agaHue BHEUIHUX YCIOBUM JJIs
TEPMOJIMHAMUYECKON CUCTEMBbl. BHelHne u BHyTpeHHUE napaMeTpsl. [lapamerpsl
TEPMOJUHAMHYECKON CHUCTEMBbl KaK CPEJIHHE 3HAYEHHUSI BEIUYUH, OMUCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.



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

Mopens uaeanbHOr0 Tra3a B TEPMOJMHAMUKE — CHCTEMa YpaBHEHMUIL:
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 HeCTaTHYECKUE MPOLECCHI.

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

Tennonepegaya  kak  cnoco0  M3MEHEHUs  BHYTPEHHEW  SHEpPruu
TEPMOJMHAMHUYECKONM  cuUcTeMbl 0e3  coBepuieHus paboTel.  KoHBekuus,
TEIUIONPOBOJHOCTD, U3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YAelbHass W MOJSIpHas
TEIUTOEMKOCTH BelIeCTBA. YpaBHeHHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHUs
tormBa. Pacuér konuuecTBa TEIUIOTHI Npu  Temiomnepenadye. I[lonstue 00
aanabaTHOM Tpoliecce.

[lepBblidi 3aKkOH TepMOAWHAMHUKU. BHyTpeHHss1 »sHeprus. KonndecTBo
TEIJIOTBHI W paboTa Kak Mepbl  W3MEHEHUS  BHYTPEHHEH  HDHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoili 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX IIPOLECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOIUT
eMHCTBEHHAs afanabara. AGCONIOTHAS 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 3Hauenue KII. [ukin Kapno.

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

TexHuyeckrue yCTPOMCTBA M TEXHOJOTMYECKUE IPOILIECChl: XOJOAWIBHUK,
KOHJUITMOHED, JU3ENbHBIA U KapOIOpaTOpHBIA JABUTATENH, TMapoBas TypOuHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTWIM3ALUSA «TEIJIOBBIX» OTXOJ0B C
MCIIOJI30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

W3meHenune Temmneparypsl pu aainadaTHYeCcKOM PaCcIIupPEHUN.

Bo3nymHoe orauso.

CpaBHeHME YAETBHBIX TEIUIOEMKOCTEHN BEILIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO Mpoiiecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEIIIOEMKOCTH.

HccnenoBanue npouecca OCTbIBAaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHAeHcamms. lcmapeHne W KuIleHWe. Y AeNbHas
TEIJI0Ta Mapoo0pa3oBaHU.

HacpblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH W AABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BbEMA HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TeMIEpaTypbl KUTIEHUSI OT J1aBJICHUS
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 cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarimii.

TemoBoe pacimupeHue KXUIKOCTEH U TBEPABIX TeN, 00bEMHOE M JIMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUKUHA
TEIJIOBOTO paclIMpeHHus Tell (Ha KAYECTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEprun B PazoBbIX MEPEX0aax.

VYpaBHEHHE TEIJIOBOTO OajaHca.

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

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHUE TIPOILIECChI:  KHUIKUE
KPUCTAJUIbI, COBPEMEHHBIE MATEPUAIBI.

Jemoncmpayuu.

TermnoBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>XKEHHOM JTaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUSL.

OMNBITH C MBUTBHBIMH TJIEHKAMH.

CmaunBaHue.



Kanumnsipabie sBiaeHusI.

Mopaean HEHBIOTOHOBCKOU JKUIKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnuie 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.

N3mepenune moayns FOxra.

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
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, NHMAIIEKTPUKA W MOJYIPOBOJHUKH.
DJIEMEHTApHBIN JJIEKTPUYECKUM 3apsii. 3aKOH COXPAHECHUS BJIECKTPUUYECKOTO
3apsna.

BsaumopaeiictBue 3apsanoB. Todyeunsle 3apsaasl. 3akoH KyioHa.

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

Hanpsoxkéanocts  anektpuueckoro  moisa.  [IpoOueiii  3apsna.  Jlunum
HaIpsHKEHHOCTH DJIEKTPUYECKOTO MOJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO 0. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loreHnumaneHas dSHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOrO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTU
NOTEHIMAJIIOB ISl JIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOr0, TaK U
HEOHOPOJIHOTO).

[IpuHIUIT CYyNIEPIIO3ULIUY ATIEKTPUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apsbkeHHOU cdepsl. [lome
PAaBHOMEPHO 3apsKeHHOro mo 00bEéMy Imapa. [lose paBHOMEPHO 3apsKEHHOM
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH O3TUX MOJEH U
DKBUITOTEHLIIMAIBHBIX ITOBEPXHOCTEN.

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

JIvpnekTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KongeHcaTop. DneKTpo€MKOCTh KOHJAEHCATOpa. DIIEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCATOpaA.

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

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrkeHHEe 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

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

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3apPSKEHHBIX IAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3aPSKEHHBIX IIJIACTHH.

Monens anexTpoctatuueckoro reueparopa (Bau ae ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBHE KOHAEHCATOPA OCTOSIHHON U IEPEMEHHON EMKOCTH.

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

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nabopamopnsie padomuol, npaKkmuKym.

OneHka CHIT B3aMMOJICHCTBYS 3aPSKEHHBIX TEJL.

Habmroienue npeBpalieHus SHepruu 3apsHKeHHOTO KOHACHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAESHCATOP.

Pacnipenenenue pa3HOCTH MTOTEHIINAJIOB (HampsHKEeHMST ) pu
IIOCJIEA0BATEIILHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHwlit 31eKmpuyecKuil mox.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcnoBust CylnieCTBOBAHUSA IOCTOSIHHOTO JJIEKTPUYECKOro TOKA. McTouHMKH
toka. Hampsokenune U u DJ1C é&.

3akod OMa U1 ydacTKa LEMu.

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

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



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—JIenma.

MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BbIAEIsieMas 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, CUETUUK DIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHre CUilbl TOKA U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANPSDKEHUS I PE3UCTOpa,
JIaMITbl HAaKaJIUBaHMS U CBETOAUOAA.

3aBUCHUMOCTh COIPOTHUBIICHHS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IUJIOLIAM TOMEPEYHOr0 CEUEHUS U MaTepHuana.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

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

CrnocoObl coeMHeHNns UCTOYHUKOB Toka, JJ1C GaTapeil.

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

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HccnenoBanye CMEIIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaeabsHOro COPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HAMpsDKEHUS JJISL  JIAMITBI
HaKaJIUBaHMUSI.

YBenuueHue npejiesia u3MepeHus ammnepMerpa (BoabTMeTpa).

N3mepenne O/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctd IJIC raabBaHUUECKOrO 3JIEMEHTA OT BPEMEHU
MIPU 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. Toxu 6 pa3nuunsix cpeoax.

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



DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TosrynpOBOJHUKH. CoOcTBeHHass U pUMeECHas IPOBOJAMMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

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

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

TexHU4ecKue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: TIa30pa3psIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: HOJ,
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.

Yuenuueckuii skcnepumenm, nabopamopnwie padomul, npaKkmuKym.

HaGmronenue anextpoiusa.

N3mepeHne 3apsaa OHOBAICHTHOTO HOHA.

HccenenoBanre  3aBUCUMOCTHM  CONPOTHUBIICHUS — TEPMOPE3UCTOpPA  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.
AOCOIOTHBIE U OTHOCUTEIbHBIE TIOTPEITHOCTH U3MEPEHUN (PU3NYECKUX BETUUMH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(bu3MUecKuX BEIUYMH, NPOBEpKA MPEIJIOKEHHBIX THNoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKHA  DKCIIEPUMEHT,
1abopaTopHbIe pabOThI, TPAKTUKYM).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonénHoro ypoBHs B 10 kmacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmusie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHOZ20
no3HaHuA: SBJICHHWE, HAay4yHbId (DaKT, rumoresa, (u3MvecKas BeIUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENIHOCTH U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IM(pOBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JluneilHas QyHKIUS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
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 JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSHKEHNUE U KAIWJUIAPHBIE SBJICHUS B IPUPOJE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumua: TUCKPETHOE CTPOCHHME BEIECTBA, CTPOCHHE aTOMOB U MOJIEKYJ,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBL, HJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AJIEKTPOIUTHIECKAS AUCCOIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOIIHS.

TI'eozpaghusa: BnaxxHOCTh BO3/yXa, BETPhl, 6apoOMeETp, TEPMOMETD.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCIOJIh30BaHNE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (THPOCKON, BOAOMET U JAPYTHUE), JABUTATEIb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBOW XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
IOJIyYEHUS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIE JIAMITBI, TOJTYIPOBOIHUKOBEIE PUOOPHI, TaTbBAHUKA.

11 KIIACC

Pa3znen 4. DaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3aumoneiicTBUEe TMOCTOSHHBIX MAarHUTOB W TMPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHOMO cyneprno3unuu
MArHUTHBIX NIOJIeH. JIMHUM MarHUTHON WHYKIIUH.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHMKA, 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 MoJjie. PaboTa cuisl Jlopenna.

MaruuTtHoe 1nose B BeuecTBe. GeppoMarHeTHKy, rnapa- u JuaMarHeTUKHU.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUEC TIPOHCCChI: IPHUMCHCHHUC

ITOCTOSTHHBIX MAarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

KaptiHa 7uHMA  WMHAYKOWM ~ MAarHUTHOTO  MOJS  IOJIOCOBOTO |
MOIKOBOOOPA3HOTO TTOCTOSIHHBIX MarHUTOB.

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

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

[eiicTtBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOnronenue nBUAkEHUsI MyYKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENCTBUS AIEKTPOUZMEPUTEIBLHOTO npudopa
MAarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanre MarHUTHOTO TMOJIA MOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanue AeMCTBUS OCTOSTHHOTO MarHUTa Ha paMKy € TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. dnexmpomazHumnas uHOYKYus.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHON
uHaykiuu. OJIC wuHAyKIMU. 3akoH dJIEKTpOMarHUTHOW uHAYKuuu Dapanes.
Buxpesoe anektpuueckoe nosue. Toku Dyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJe.

[IpaBuo Jlenua.

NupyktuBHOCTh. KaTylllka WHIYKTUBHOCTM B LENU IOCTOSIHHOTO TOKAa.
SBnenune camonnaykuuu. I1C caMOMHIAYKIINH.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHn4eckue yCTpOWCTBA U TEXHOJOIMYECKUE ITPOLECCHl: MHAYKIIMOHHAs
Me€4b, COJICHOW/I, 3allIUTa OT JICKTPU3ALMU TEJI IPU ABUKCHUN B MArHUTHOM MOJIE
3eMJIH.

Hemoncmpayuu.

Hab6nronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

Uccnenosanne 3aBucumoctd IJIC UHAYKUIUM OT CKOPOCTH HW3MEHEHUS
MarHMTHOTO MOTOKA.



[IpaBuiio Jlenna.

[Tanenue MarauTa B alFOMUHUEBON (METHOM) TpyoOe.

SIBneHne caMOMHIYKIIUH.

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

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHAYKIUA BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paznen 5. KoJsieOanus v BOJIHBI.

Tema 1. Mexanuueckue Koiedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebaHusi. KuHnematnueckoe U JTMHAMHYECKOE OIHMCAHUE.
DHepreTuuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amruutyna U ¢asza kojnebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIMYMHBI C aMILTUTYJIaMU KoJIeOaHUH €€ CKOPOCTH U YCKOPEHHUSI.

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

[Tonsitue o 3aryxaronux konebanusx. BeiHyx)aeHHbIe KoneOanus. Pe3oHaHc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHI PE30HAHCHOW 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
aAMILUTATY/IBI.

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

UccnenoBanne KojebaHWW Tpy3a Ha MacCHBHOM TIPY)KHUHE C IEJIBIO
dhopMupoBaHUsI PEICTABICHUN 00 HACATHHON MOJICNIN MPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPU KOJICOaHUSIX Tpy3a Ha MPY>KUHE.

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



W3mepenne mnepuona CBOOOJHBIX KOJEOAHUI HUTSHOTO U MPYKUHHOTO
MasTHUKOB.

N3y4yeHue 3aKOHOB JBUKEHUS Teja B XOJ€ KOJeOaHN Ha yIIPYTOM IO/BECE.

M3yyeHue ABUKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBanue BHIHYKICHHBIX KOJICOAHHI.

Tema 2. dnexmpomaznummnbsie Ko1e0anus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE AIIEKTPOMAarHUTHBIE KoOJIOaHUS B
u7canbHOM KoJsiebaTenbHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsiia KOHJAEHCATopa ¢ aMIUIUTY/A0N CHIIbI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXpaHEHUs SJHEPTUH B UACAIBHOM KOJEOAaTeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BrIHyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

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

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

Wneansubiid  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W NOTpeOJICHHE
IIEKTPUYECKON SHEPTHH.

DKOJIOTUYECKHE PHUCKU IIPU IPOU3BOACTBE AeKTposHepruu. KymbeTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHUYeCcKUe yCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOIO TOKA, JMHUM JIEKTpOorepeiay.

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh 4acCTOThI CBOOOJHBIX KOJEOAHUI OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJIEOaHUI.

Mopenp 3JIeKTpPOMarHuTHOTO Te€HEpaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3uctop, KaTymika MHAYKTUBHOCTH W 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 padomul, npaKmMuKym.

Nzyuenue tparncopmaropa.

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

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIM MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA UX pacnpocTpaHeHus. llomepeunsie wu
MPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)X€HHE, MpeJoMJIeHHE, HMHTephepeHlus u
T paKIms.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DJEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalysl BEKTOPOB B JIEKTPOMAarHUTHOM BOJIHE.

CBoHCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, uHTepdepeHus u qudpakius.

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

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH CpeIbl.

TexHuyeckue yCTpOMCTBAa M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-neup,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUHBIX U MPOJI0JIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepeHunu u auppakuuy MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pe30HaHC.

CBoiicTBa ynbTpa3ByKa U €ro NpUMEHEHUE.

HabGntogenue cBsI3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KoJeOaHUM.

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

Oo6nHapyxeHue nHHPAKPACHOTO U YIBTPAPUOIETOBOTO U3ITyUCHHM.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONMHEHOE pacHpOCTPAaHEHHE CBETA B OJHOPOAHOU cpene. Jlyu cBera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0pakeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MMOKA3aTENb
npenaomiieHus. OTHOCUTENBHBIN MOKa3aTellb npesoMiieHus. [10CTOSHCTBO 4acTOThI
CBETAa M COOTHOLICHWE [JIMH BOJIH NPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xon nmyueit B mpusme. [ducnepcust cBera. CiioxHBIA cocTaB O€lI0ro CBETa.
LBer.

IlonHoe BHyTpeHHee oTpakeHHe. [IpenenbHbI yroi IOJHOIO BHYTPEHHETO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPaccTOsIHUS TOHKOM cepruyeckoil JMH3bl OT €€ F€OMETPUH U OTHOCHTEIHHOTO
IIOKa3aTess MPeIOMIICHHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon Jy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuuecko ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MpsMOMl B
COOMpAIOIIUX U PACCEUBAOIINX JIMH3AX U UX CUCTEMAX.

Ontuueckue npudopsl. Pa3pematoniast cnocoOHoCTh. [71a3 kak onTuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmnus cBera. KorepeHTHblE HCTOYHUKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB M MHUHMMYMOB B HWHTephEpEeHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. lIpuMepsl KinaccuyecKux
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HAOIIOICHUS
INIABHBIX ~MaKCMMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHuueckue yCTpOWCTBA MU TEXHOJOIMYECKUE IIPOLIECCHl: OYKH, JyIa,
nepuckon, Qoroamnmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapart, MpOCBETICHUE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHUs CBETA.

HaOnronenue noJiHoro BHyTPEHHETro OTpaxkeHus. Mojieib CBETOBOIA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepennm cBera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habnronenune nudpakiimoHHOTO CIIEKTpA.

HaOnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3Mepenue nokasarens npeioMIICHUS CTEKJIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pAcCTOSIHUSI OT BellecTBa (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.

Hab6monenue nudpaxiuu, nHTepYEepeHInn 1 MOJISIpU3aIii CBETa.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne uaTepdepeHInN JIa3epHOTO U3IIYYCHUS Ha IBYX IIEIISIX.

HaOmronenue aucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepenune IrHbBI CBETOBOM BOJIHBI.

[Tonydyenue crnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOIIM AUPPAKIUOHHOM
PELIETKMU.

Pa3zges 6. OcHOBBI cIeiHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuubl  IPUMEHMMOCTHM  KJIACCMYECKOM  mexaHuku.  [locTtymatsel
CIEIUAIBHOW TEOPUU OTHOCUTEIBHOCTH.

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

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsI3b MaccChl C SHEPrUEH U UMITYJILCOM PEIATUBUCTCKON YaCTUIIbl. DHEPTHUs
MTOKOSI.



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

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue HUMIyJbCa W DHEPIUM  PEISTUBUCTCKUX dYacTuil (10
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBeCcHOE TEIIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOrO Tena).
3akoH cMemieHus Buna. I'unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotordpdext. Onpitel A. I'. CtoneroBa. 3akonsl poTodddexra. YpaBHEHHE
OunmTerHa 11 Gororddexra. «Kpacnas rpanuma» Goroaddekra.

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

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKaIM3alUuu JABWXKYyIIelcsa dactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmeperuit B Mukpomupe. COOTHOUIEHUSI HEONPEeIEHHOCTEH
['eitzenbepra.

TexHHYeCKre YCTPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYUK, TYHHEIBHBI MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOAMO/.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHELIHETO (poToaddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJIEHUS  MHOJYNPOBOJHHKOB  OT
OCBELIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne ¢poTope3ucTopa.

N3mepenue nocrosinaoi [lmanka Ha ocHOBe uccienoBanus Gororddexra.

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

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

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



Bunel ciexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3IyueHue ceeta. Jlazep.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: CIEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.

HaOnroienue IMHE4aToro cnekTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO 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'amma-usiyyeHue.

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

DHeprus CBs3M HYKJIOHOB B siipe. Snepubie cuibl. JledexT maccsr spa.

SAnepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBIsieMOr0 TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTHYECKUE acCleKThl pPa3BUTHUS
AJIEPHON DHEPIETUKH.

Mertons! perucTpaly U UCCIIETOBAHUS DIIEMEHTAPHBIX YaCTHUL.

OyHaaMEHTaJbHbIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtanaapTHO# Moaenu. KBapk-TitooHHas MOAENb aApPOHOB.

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

EnuHcTBO PU3nyueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBa U TEXHOJIOTHYECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHbIi  peakTop, TEPMOSIEPHBIM peakTop, aToMHas OomoOa,
MarHUTHO-PE30HaHCHask TOMOrpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanre TpekoB 4acTHIl (TI0 TOTOBBIM doTorpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yyenue normnomieHus 6eTa-4acTuil aTFOMIUHUEM.

Paszgen 8. DiemMeHTHI ACTPOHOMUM U ACTPOPU3HKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
actpoHomuu. [IpuMEHMMOCTh 3aKOHOB (HU3UKH JUIsI OOBSICHEHUS TPUPOJIBI
KOCMHUYECKUX O0BEKTOB.

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

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

CosiHeuHas cucrema.

Counnne. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CoHIa U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmmMa «CeKTpaabHbIN KJIacc —
CBETUMOCTB». 3BE3/IbI TJIAaBHOM II0CIIEIOBAaTEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM NOCJIENOBATEIBHOCTA. BHYTpEeHHEE CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky m kBazapbl. UEpHBIE BIPHI B sSApax
TraJIaKTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopust bonpiioro B3peiBa. PemkTOBOE M3ITyUeHHUE.

Macmtabnas ctpyktypa Beenennoid. MeraraiakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HaGmronenus 3BE3mHOrO HeOa HEBOOPYKEHHBIM IJ1a30M C HCIIOJIb30BaHUEM
KOMITBIOTEPHBIX TPUJIOKECHHUHN ISl OTPEICIICHHS TTOJI0KECHHSI HeOSCHBIX 00BbEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

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

Pu3nvecKuil MPaKTUKYM.

Cnoco0bl n3mMepenusi (U3NYECKUX BEIMYUH C UCIOIh30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTENBHBIX MTPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOTIOTHBIC 1 OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPECHHUH (PU3MYCCKUX BEIIUYHH.
OueHka rpaHul] HOTPEUIHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUnore3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pazdenax «YUYEHUUYECKUUA  HKCICPHUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

O06o0mariiee NOBTOPEHUE.



OO0o0uIeHNe U cUcTeMaTU3alus COJEpKaHUs pas3liesoB Kypca «MexaHukay,
«MonekynspHas pu3nka U TepMOIUHAMUKA», « DIEKTpoauHaMHKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHAIBHON TEOPUU OTHOCHTEIBbHOCTH», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHMM B DKOHOMHMYECKOW, TEXHOJOTUYECKOH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (YHKIUI
busnueckoil Teopuu, poib HU3MIECKON Teoprur B POPMUPOBAHUU MPEACTABICHHM
0 (Qu3NYeCKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTHUHBI MUpa B OOILEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIECHUN O IPUPOJIE.

Me:xnpeamMeTHble CBSI3H.

Nzyuenne kypca ¢usuku yriyonénHoro ypoBHs B 11 kmacce
OCYULIECTBIISIETCSL C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEM 0008 HAYUHO20
NnO3HaHuA: SBJICHHWE, HAy4YHbId (DaKT, rumoresa, (puamyeckas BEJIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETPHUUYECKHUE
(yHKUIHMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXJIE€CTBO. BEKTOPBI M HMX IMPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[TpousBogHble 3neMeHTapHBIX (yHKUMH. [Ipu3Haku mogoOusi TPEYroJbHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Bbuonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpOJE, KoJieOaTelabHbIE
JNBWKEHUS B SKMBOM TNPUPOJE, SKOJOTWYECKHE PUCKU TpH MPOU3BOJICTBE
AIIEKTPOSHEPTUH,  DIIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIBTPa3ByKOBasl JHMArHOCTUKAa B MEIWLHMHE, OINTHYECKHE SBICHUS B JKUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAIUINYECKAsA CTPYKTYpa TBEPIBIX
T€Jd, MEXaHU3Mbl OOpa30BaHUS KPHUCTAUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

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

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MAarHHUTOB, JJIEKTPOMAarHUTOB,
3JIeKTpo/IBUTaTeNb SIkOOU, reHepaTtop MEepeMEHHOro TOKa, MHIYKIMOHHAs Ieyb,
JIMHUM 3JIEKTpONEpeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEIEBU30D,
anTeHHa, teiepoH, CBY-meub, yabTpa3ByKoBass JMArHOCTUKa B TEXHHKE,



HpOCKHHOHHBII;'I aIrrapar, BOJIOKOHHAsA OIITHKA, COJITHCYHAaA 6aTape>1, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, sAACpHas SHEPIreTUuKa U 3KOJOIrH4CCKUC aCIICKThI ee pa3sBUTHA.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJabTaTbhl OCBOCHMS YyuyeOHoOro mpeamera «Duzukay
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYarOIINXCsI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTrO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOIO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCHUTATEIILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXIAHCKOM  TO3ULIMM  OOYYaloOIIEerocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O YJIEHA POCCUICKOTO 00IIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIIecTBa, Yy4YacTBOBaTh B CaMOYIpaBJICHUU B  00pa3oBaTEIbHOU
OpraHu3anuy;

e YMEHHE B3aUMOJCUCTBOBaTH C  COLMUAJIBHBIMU  HHCTUTYTAMHU B
COOTBETCTBHHM C UX (PYHKIUSIMU U Ha3HAUCHUEM;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHWE K TOCYJAapCTBEHHBIM CHMBOJAaM, JOCTHUKECHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHUS;

e CHOCOOHOCTH OLICHUBATHh CUTYAIMI0O U MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e OCTETHMYECKOE OTHOIICHHWE K MHPY, BKIIOYasg HCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO PU3UUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIBHOCTH, B TOM
YUCJ€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiei mpodeccuu U peain30BhIBaTh COOCTBECHHBIC
KU3HEHHBIC TIJTaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHWI0O W CamMOOOpa3OBaHUIO B
o0nacTu GU3HKU HA TPOTSHKEHUN BCEH KU3HH.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI0OAIBHOIO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYIIECTBICHUE ACHCTBUM B OKpyKalolled cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEIBHOCTH HKOJOTUYECKON HAmpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHWE LEHHOCTH HAy4yHOH AEsSTENbHOCTH, FOTOBHOCTH B IpoLEcce
U3y4eHUs: (PU3MKU OCYIIECTBISATh MPOEKTHYID M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiicTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

CaMOCTOATENFHO  (OpMyNIHMpOBaTH U  aKTyaIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU AEATCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTH M TPOTHUBOPEYMS B PaACCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIOITUXCS
MaTEpPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JICSITEIBHOCTh, OILICHUBAaTh COOTBETCTBHUE
pPEe3yJIbTATOB LIEJSIM, OLICHUBATh PUCKU MOCIIEICTBUN €A TEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

Ba3oBrbIe ucciaenoBarebCKHe 1eHCTBUA.

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIFOUYEBBIMH MOHITHIMU U METOIAMHU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKON | MIPOEKTHOMU
NEATeTLHOCTH B 00JacTH (PU3WMKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
coAep KaHUsl, TPUMEHEHUIO PA3JIMYHBIX METOJIOB IMO3HAHUS;

BJIAJICTh BHJAAMU JICSITEIBHOCTH IO TOJYYCHHIO HOBOI'O 3HAHUS, €ro
WHTEPIPETANN, MPEOOPA30BAHKUIO U PUMEHEHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIaCTH
bu3uKy;

BBISIBJIATh MPUYMHHO-CIIC/ICTBEHHBIE CBSI3M M aKTyaJIM3UpPOBaTh 3ajady,
BBIJIBUTaTh THUINOTE3y €€ PEIICHUs, HaXOAUTh AapryMEHThl IS
JI0Ka3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHAJIM3UPOBATh IIOJIYYEHHBIE B XOJI€ PpEIICHUS 3aJad4d Pe3yJbTaThl,
KPUTHUYECKHU OLICHUBATh X JOCTOBEPHOCTH, IPOTrHO3UPOBATH H3MEHEHHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUHN PUBUKH;

JlaBaTh OIICHKY HOBBIM CUTYallMsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;
yMEeTh TEPEHOCUTh 3HaHHSA TI0 (U3NKE B MPAKTHYECKYIO O00JacTh
JKU3HEACATEIILHOCTH,

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTATh HOBBIE UJIEH, NIPEIJIaraTh OPUTMHAJIBHBIC IMOJIXO/bI U PEIICHHUS;
CTaBHUTh IPOOJIEMBI U 33J1a4H, JOMYCKAIOIINE AIbTCPHATUBHBIC PEIICHUS.

Pabora c nndopmanueii:

BJIAJ€Th HABbIKAMH MOJy4eHUs MHGOpMaK (HU3HUUYECKOr0o COJepKaHUs
U3 HCTOYHUKOB Pa3HBbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOUCK,
aHalli3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOpMAlUU pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIB30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTMA B  PEIICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady ¢ CoOJIIoJIeHueM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTHU, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEPKAHMS B PA3NMUHBIX (opMaTax c
yu€TOM Ha3HayeHus: WHGOpPMalMU M IEJIEBOM ayAUTOPUU, BBHIOUpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIU3aIIH.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIICHHE Ha Yypokax (U3UKK M BO BHEYPOUHOU
NEeSATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(QIMKTHBIX CUTyallud M CMAr4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM |
VHAMBUYaJIbHON pa0oThI;

BbIOMpaTh TEMATUKYy U METO/bl COBMECTHBIX ACUCTBHHA C y4y€TOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

OPUHUMATh LEIM COBMECTHOM JE€ATEIbHOCTH, OpPraHU30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IUIaH
NEHCTBUM, pacpeaessaTh pojid ¢ y4€TOM MHEHUH yYaCTHUKOB, OOCYKIaTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOTO yYaCTHMKAa KOMAHJbI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLEHUBATh HUAEH C NO3UWLUUU HOBHU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh MO3UTUBHOE CTPATErMYECKOE IIOBEJCHUE B PA3IMYHBIX
CUTyallUsIX,  MPOSIBISATH  TBOPYUECTBO W BOOOpakeHue,  ObITh
UHUIIATUBHBIM.

PeryjasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS
Camoopranusamnus:

CaMOCTOATEJIBHO ~ OCYIIECTBIISATh  ITO3HABATEJIBHYIO  JCSTENBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUH, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEIICHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, MJIaH BBITIOJIHEHUS MPAKTUYECKOW PabOThl ¢ yU4ETOM HMEIOUTUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUH;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

paclMpsTh ~paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBHIOOpP, ApryMEHTHpPOBAThH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JPYAMIIMH B 00JIaCTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:



JIaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTUBBI B ACATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BIAJCTh HABBIKAMH TIO3HABAaTEIbHOM pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHMUI;

UCIIOJIB30BaTh TPHUEMBI pedeKcuu I OICHKH CHUTyaIlud, BBIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INMPUHUMATH PEIICHUS IO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E PE3yJIbTATOB
JICATEIILHOCTH;

MPUHUMATh Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3YJIbTaTOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKH.

B mpomecce mOCTHKEHUS JIMYHOCTHBIX PE3YIbTAaTOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y  O0O0y4YaroIIUXCs

COBEPIIEHCTBYETCS AMOLUOHAIIbHBIN WUHTEIUIEKT, MIpEANoararonmii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HAaHHUS,  BKJIIOYAIOLIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

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

CaMOpETyJIMPOBaHUS, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAILIUU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITMATUBHOCTh, YMEHHUE JIEHCTBOBATH, UCXOJIA U3
CBOHX BO3MOXKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH  CIIOCOOHOCTh MOHWMATh  AMOIIMOHAILHOEC
COCTOSIHUE JPYTMX, YYWUTHIBATh €ro TPH OCYIICCTBICHHUH OOIICHWS,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HaBBIKOB, BKJIIOYAIONIUX  CIIOCOOHOCTH  BBICTPAWBAaTh
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspemarh KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



K xonny oOyuenuss B 10 knacce npeaMeTHbIe pe3ylbTaThl HA YriyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YJAIOIIMXCS YMEHUN |

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOM M JITHYECKOM cdepax NesTeTbHOCTH
4eJioBeKa, POJib U MECTO (M3UKU B COBPEMEHHOM HAay4yHOUN KapTUHE MUPA,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIUH  (DU3UYECKON TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKHU, POJb (U3UUECKON TEOpHUH B
dbopMHUpPOBaHUU MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeie (u3ndeckux Tel U
IPOLIECCOB (SIBJICHUI): HWHEpLHUaNbHAs CHUCTEMA OTCUYETa, AOCOJIOTHO
TBEpIOE TEJO, MAaTepHUANIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOO/IHOE TMajJieHue, abCoNIOTHO yhopyras nedopmanus, abCONIOTHO
yrIpyroe u abCOMIOTHO HEYNPYToe CTOJIKHOBEHUS, MOJICINIU ra3a, KUIKOCTH
U TBEPAOrO (KPUCTAIIMYECKOT0) TeNa, UACATbHBIN ra3, TOUCYHbIN 3aps/l,
OJTHOPOJHOE DJIEKTPUYECKOE TI0JIE;

paznuyarh yCJIOBUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TTOHMUMAaTh BCEOONINI XxapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHaJTU3UPOBaTh U OOBACHATH MEXAHUYECKUE TIPOILIECChl U  SBJICHUS,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [anumnes mjis CKOPOCTH M TEepeMelieHus,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOUN
DHEPI'uM, CBsI3b PabOTHI CUJIBI C U3MEHEHHUEM MEXAaHUYECKOW SHEpPTruu,
yCIIOBUSI PAaBHOBECHS TBEPJAOTO Tejia), MPU OTOM  HUCIOJIB30BATh
MaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: NMpeoOpa3zoBanuii 'anumnes, BTOporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXAHUYECKON SHEPruH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble mojokeHus MKT wu 3akoHBl MoOJEKyIsipHOW (U3UKH |
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] HWJCAIbHOTO Ta3a CcO CpeaHen
KUHETUYECKOU HSHEPIrUEN TEIJIOBOTO JBWKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BEIIECTBA CO CPEIHENM KHHETUYECKON
DHEPTUEN TEIJIOBOTO JBMKEHUS €r0 YacCTHUILl, CBA3b JIABJICHUS UICAIBHOTO
rasa ¢ KOHLEHTpalUWeW MOJEKYJ H €ro TeMIepaTypou, YpaBHECHHUE
MenpaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJMHAMUKH, 3aKOH



COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOILECCAX), MPU ITOM HCIIOIb30BAThH
MaTeMaTU4eCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBHUSA
IIPUMEHUMOCTH ypaBHeHUs Menaeneesa—Kitaneipona,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHHS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOAUHAMUKYU (3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPHUHLMI CYNEPIO3UINH 3IEKTPUUECKHUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NpPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAXKHBIE COOTHOLIEHHWA: 3aKOHbI OMa g ydacTka
ey YU JJId 3aMKHYTOM DJIEKTPUYECKOM 1enu, 3akoH Jxoyis—JIenua,
npasuia Kupxroda, 3akonsl @apajes A1 31eKTpoIu3a);

ONKCHIBaTh (PU3UUECKHE MPOLECCHl U SIBICHUSA, HCIOIb3Ys BEITUYHHBI:
IIEPEMEIICHHE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEIl, CUJIa,
MOMEHT CHWJIbI, JaBJECHUE, IIOTCHUWAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOpPEHHE, CWIA TSHKECTH, CHJIAa YIPYTOCTH, CHJIA TPEHHs, MOIIHOCTD,
JHEPrus B3aMMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
3HEeprus ynpyrod nedopmanuy MPYKUHBI, KOJIMYECTBO TEIUIOTHI,
aOcoyIOTHAsI TeMIieparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSSA
SHEPrus WACAIBHOIO OJHOATOMHOIO Tra3a, paboTa HIealbHOro Tasa,
OTHOCHUTENBbHAS BIAXHOCTh Bo3ayxa, KIIJ[ waeanpsHOrOo TENMIoBOro
JBUTATEIIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIPsOKEHHOCTh  TIOJISI TOYEYHOT'O 3apsiia WM 3apsDKEHHOTO I1apa B
BaKyyM€ M B JMDJIEKTPUKE, NOTCHLIHMAI 3JIEKTPOCTATUYECKOIO MOJIH,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYIIas CHja, CwWia  TOKa,
HalpsHDKEHUE, MOIIHOCTh TOKa, »JJEKTpUYecKas EMKOCTh IJIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C MOCIEAOBATEIbHBIM H
napaJuieIbHbIM COCIMHEHUEM PE3UCTOPOB, SHEPTHSI AIEKTPUIECKOrO MOJIS
KOHJIEHCATOPa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHWUA  (PU3NYECKHX  SBJICHUIA:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHE YacTHI] BEIleCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE IBMXKeHHUE, nuddys3us, ucrnapeHue,
KHUIICHUE M KOHJEHCAIs, IUIaBJICHUE U KPUCTAUIN3aLUsl, HAIIPaBICHHOCTh
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsYKEHHOTO TPOBOTHUKA;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKON BEIMUUHBI OT
IpyrOM C  HCHOJIb30BAHUEM  MPSAMBIX  M3MEPEHUH, NPU  OTOM
KOHCTPYHpPOBATh YCTaHOBKY, (PUKCHPOBATH pE3YyJIbTaThl MOJYyYEHHOU
3aBUCUMOCTH (U3MUECKMX BEJIMYMH B BUJE TPaPUKOB C YUYETOM



aOCOJIIOTHBIX MOIPEIIHOCTEN U3MEPEHUH, JENIAaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU ITOM
BbIOMpaTh ONTHUMAJBHBIM METOJ M3MEpPEHUs, OLICHUBATh AOCOJIIOTHBIE U
OTHOCHUTEJIbHBIE ITIOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEIOKEHHON TMIIOTE3bI: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
IIOJIyYCHHBIC PE3yNbTaThl MU J€laTh BBIBOJ O CTaTyce IPEIIOKEHHOU
TUIIOTE3B;

co0ro1aTh mpaBuiia 0€30MacHOro Tpyla IpU MPOBEAECHUHN HCCIIET0BaHUN
B paMKax yd4eOHOro OJKCIEpUMEHTa, MpakTUKymMa U  ydeOHo-
MCCIIEOBATEIBbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJadyd C SBHO 3aJaHHOM M HESIBHO 3aJlaHHOU
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJEIM, OTBeHaroumed TpeOOBaHUSIM 3a/auu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢u3nyecKux TEOpUl MNpH UCHOJIb30BAHUM MAaTEMaTHUYECKMX METOOB
peuieHus 3a1ad, MPOBOJANUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANM3UPOBAaTh PE3yJNbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHUS C
Y4€TOM IMOIYYEHHBIX PE3YyJIbTATOB;

pemarh KayecTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHWM U3
pa3HbIX pa3lieloB Kypca (PU3MKH, a TaKKE€ UHTErpaluy 3HAaHUM U3 ApyTrux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

OPUBOAUTH TMPUMEPHl BKJIAJa POCCUUCKUX M 3apyOEkKHBIX YUEHbBIX-
(GU3MKOB B pa3BUTHUE HAyKU, B OOBSCHEHUE MPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUI;

aHaJIM3UPOBaTh U OLICHUBATh MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH YEJOBEKa, CBS3aHHOM C (U3MUYECKUMHU NPOLECcCaMu, C
MO3UIIMHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIb30BAHUH, @ TAK)KE Pa3syMHOM HCIIOJIb30BAHUH JTOCTHXKEHHIM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00I11eCTBa;



NPUMEHATH pa3jNyHble COCOO0Bl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJEp)KaHUSI C HCIOJIb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, IPU ATOM HCIOJIB30BaTh COBPEMEHHbIE HH(POPMAIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEbsBICHUA Y4YEOHOH H
HAy4YHO-MIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U MHTEPIIPETALUN
uHbOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPHUTHUYECKU
aHAIM3UpOBaTh  MOJy4aemMyro  HMHQOpMAIMI0O W  OIEHHUBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsI HOBBIX 3HAHMW B  Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-UCCIEI0BATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ KaXXJAOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

IPOSIBJISITH MOTUBALIMIO K Oyaynieil mpohecCuoHanbHOU AESTENbHOCTU IO
CHELMATIBHOCTAM (PU3HKO-TEXHUUECKOTO IPOpuIIs.

K xoniy oOyuenuss B Il kaacce mnpeaMeTHbIC pPe3ysbTaThl Ha YIIIYyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

NOHUMATh pPOJb (U3MKK B  HIKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIbHON M 3THYECKOU cdepax NesATeNbHOCTH YEI0BEKa, POJIb U MECTO
(GU3MKKM B COBPEMEHHON HAyYHOW KapTHHE MHpaA, POJb ACTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM YeNOBE€Ka W JaJIbHEHIIeM Hay4dHO-
TEXHUYECKOM Pa3BUTHM, 3HAYECHUE OINUCATEIbHOM, CHCTEMATU3UPYIOLLEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GYHKIUN (pu3ndeckoil Teopuu —
ANEKTPOJUHAMUKH, CIELHATIBHOM TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
bu3uKky, poib (puzmyeckol Teopurn B (GOPMHUPOBAHUHU MPEACTABICHUI O
(bu3MYecKoil KapTHHE MUPA, MECTO (PU3MUECKON KapTUHBI MHUpa B OOIIEM
PsIly COBPEMEHHBIX €CTECTBEHHO-HAY4HBIX MPEICTABICHUI O IIPUPOJIE;
pasznuyarh YCJIOBHMS NPUMEHMMOCTH Mojened (QU3MYecKux Tel W
MPOLIECCOB  (SIBJICHMI): OIHOPOJHOE DJIIEKTPUUECKOE M OJIHOPOJHOE
MarHUTHOE TOJIsl, TApMOHUYECKHE KOIeOaHUsl, MATEMAaTUYECKUI MasTHUK,
WJICAIBHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIbHBIN
KoJIe0aTeNbHbBIN KOHTYp, TOHKas JIMH3a, MOJIeICH aToMa, aTOMHOTO si7jpa U
KBaHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBHs (TpaHUlbl, 00JIaCTM) MPUMEHHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (pyHIaMEHTAIbHBIX 3aKOHOB U
OTrpaHU4YEHHOCTD UCITOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMATHUTHBIE MPOLECCHl U SBJICHUS,
UCIOJIb3Yd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJIEKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B D3JIEMEHTE OJJIEKTPUYECKOM IIeMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHIITEWHA);

aHAIM3UPOBATh U OOBICHATH KBAHTOBBIE MPOLIECCHI U SABJICHUSI, HCTIONIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHINTEHHaA  UIs
dororddexra, mepBeld U BTOpoW mocTynatsl bopa, mpuHIUD
COOTHOIIIEHHs HeomnpenenéHHocTeil ['elizenOepra, 3aKOHbBI COXpPaHEHUS
3apsiA0OBOTO M MACCOBOTO YHCEN UM DHEPTUU B SJICPHBIX PEAKIMUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECCH U SIBJICHUS, UCIOJb3YysSl BEIUYUHBI:
HaMpPsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTaTUUECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM TMOTOK, cuja AmIiepa, UHAYKTUBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKLIHH, SHEPrUs MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJbC, IOJHAs DSHEPrus,
SHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPruUs W UMIYJIbC (POTOHA,
MacCOBO€ UHKCIIO U 3apsAll AlIpa, SHEPTHUSI CBA3U Spa;

OOBSACHATH  OCOOCHHOCTU  MPOTEKaHWUA  (PU3UYECKUX  SBJICHUM:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCIIEpCUs, TMOJHOE BHYTPEHHEE OTpa)xeHue,
dbotoanekTpuueckuit 3¢dext (dhororddexrt), anpda- u Oera-pacnaabl
anep, raMMa-usllydeHue snuep, (Pu3nyecKkue MPUHIUIBI CIEKTPATbHOTO
aHanu3a u padoThI Ja3epa;

OMPENENATh HAMPaBJICHUE HMHAYKIMM MAarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTH U300paKEHUE, CO3/IaBAEMOE IJIOCKUM 3€PKajioM, TOHKOU JIMH30M,
Y PaCCUUTHIBATh €TI0 XapaKTEPUCTUKHU;

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUS, TEOPUU U
3aKOHBI JJI1 aHajiu3a ¢ OOBSACHEHHS  (U3UYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CUCTEMAX, B MEKTaJaKTUUYECKOU
cpeje; ABMKEHUS HEOCCHBIX Tel, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTH HCCIICIOBAHNE 3aBUCUMOCTEH (PU3NUYECKHX BEIHYHUH C
UCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU OSTOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl TMOJYYEHHONW  3aBUCHMOCTHU



¢usznyeckux BEMMYUMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPENIHOCTE  W3MEPEHHW, JeNlaTb  BBIBOABI IO  pe3yibTaTam
UCCJIEI0BAHNUS;

IPOBOJANTHh KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYUH, NPU HTOM
BbIOMpaTh ONTHUMAJBHBIM METOJ| M3MEPEHUs, OLICHUBATh AOCONIIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOAUTDH OMBITHI IO MPOBEPKE MPEII0KEHHON THIIOTE3bI: TNIAHUPOBATh
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IOJIyYEHHBIE PE3yJbTaThl U JENIaTh BBIBOJ O CTaTyce MpeIIoKEHHOU
TUIIOTE3BI;

OTKCHIBAaTh METO/bI OTYUYEHHUS HAYYHBIX ACTPOHOMHYECKHUX 3HAHUMH;
co0ro1aTh mpaBuiia 6€30MacHOro Tpy/ia IpU MPOBEACHUH HCCIe0BAHUN
B paMKax ydeOHOro »HKCIHEpUMEHTa, IMpakTUKymMa U  ydeOHo-
UCCJIEIOBATENBCKOW W ITPOEKTHOM JEATEIIBHOCTH C HCIOJb30BaHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

peuiate pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(u3MYEeCcKOl MOJEIbl0: HAa OCHOBAaHWM aHAJM3a YCJOBUS BBIOMPATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHAThH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
IpU HUCIOJB30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHUA 3ajad,
MPOBOJUTH PACUETHI HA OCHOBAaHMWU UMEIOIIUXCS JAHHBIX, aHAIU3UPOBATh
pe3yJbTaThl U KOPPEKTUPOBATh METObI PEIICHUS C YUYETOM IMOIYYEHHBIX
Pe3yJIbTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHWM u3
Pa3HbIX pa3leioB Kypca (PU3MKH, a TAKKE UHTErpalii 3HAHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAMBATh JIOTHUECKYIO
LIEMOYKY PACCyKJICHUI C ONIOPOIl HA U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Mg OOBSICHEHUS OCHOBHBIX
MPUHIIUATIOB PabOTHl M3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

OPUBOJUTH TNPUMEPHl BKIAJa POCCHUMCKUX W 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBAaTh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M NMPOU3BOICTBEHHOU
JESITEIbBHOCTH 4YEJIOBEKa, CBA3AHHOM C (PU3MYECKUMH MPOILIECCaMU, C
MO3UIMI 3KOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOJIOTIOIB30BAaHUH, a TAK)KE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN



HAyKH M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jHyHble crocoObl paboThl ¢ HHpopManuen (GpuznIecKkoro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON MH(OpMAaLNU, CTPYKTYPUPOBAHUS U WHTEPIIPETALIUU
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

MPOSIBIISATH OpraHU3aIMOHHBIC u NO03HABaTEJIbHbBIE YMEHHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4EOHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B TpyHNe C HCIOJIHCHHEM pPa3JIMYHbIX COIMAIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIIATh ACATEIbHOCTD
B HECTaHIAPTHBIX CHUTYyalHMsIX, aJI€KBATHO OIICHMBATHh BKJAJ KaXJOTO U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

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



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyectBo 4yacos
Ne HaumenoBaHue pa3jiesioB U dyekTpoHHbIE (LM pPOBbLIE)
Konrpoabubie IIpakTHyeckue
n/n TeM NPOrpamMmsbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoTshI

Paznea 1. HAYUHBIA METO/I IO3HAHUS ITPUPO/IbI

Hay‘lHHfI MCTO ITO3HaHUA

1.1 6 0 0 bubnuoreka ITOK https://m.edsoo.ru/7f41bf72
HPUPOJIBI
Hroro mo pazueny 6
Pa3zgen 2. MEXAHUKA
2.1 KunemaTtuka 10 1 1 bu6mmoteka IIOK https://m.edsoo.ru/7f41bf72
2.2 Jlnnamuka 10 0 0 bubmuoreka ITOK https://m.edsoo.ru/7f41bf72
2.3 Craruka TBEpAOro Tena ) 1 0 https://resh.edu.ru/subject/lesson/4720/start/270767/
2.4 3aKOHBI COXPaHEHUSI B MEXAHUKE 10 1 0 bu6muoreka LIOK https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 35

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA

OcHOBBI

3.1 MOJIEKYJISIPHOKNHETUYECKON 15 1 1 bu6mmoreka LIOK https://m.edsoo.ru/7f41bf72
TEOpUn
T T

3.2 CPMOAMHANMIUI.  SIIIOBGIC 20 1 0 BuGanorexa LIOK https://m.edso0.ru/7f41bf72
MaIlHHBI
A

3.3 TPCTATHDIE COCTOMHILE 14 1 1 Bu6anoteka LIOK https://m.edsoo.ru/7f41bf72

BemecTBa. PazoBbIe NEPEXOBI

Wroro no pazneny 49
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Paznen 4. JIEKTPOANHAMUKA

4.1 DIIEKTPUUYECKOE TT0JIC 24 0 bubnuoreka ITOK https://m.edsoo.ru/7f41bf72
n . .
42 OCTOMIREIEHPEEEEEE 24 1 Bubmorexa LIOK https://m.edso0.ru/7f41bf72
4.3 Toku B pa3IMyHBIX Cpeaax 6 0 bubnmoreka [{OK https://m.edsoo.ru/7f41bf72
Hroro no pazueny 54
Pazznen 5. PUSHUYECKHUM TIPAKTUKYM
5.1 Ou3nyecKuil MPakTUKyM 16 16 https://content.edsoo.ru/lab/
Hroro mo pazueny 16
PesepBHOE Bpems 10 0
OBIIEE KOJIMYECTBO YACOB I10 170 20
I[MTPOI'PAMME



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

11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHuUe pa3aesioB U TeM nudpoBbIe
Ne o/ P Konrpoubusie IIpakruueckue (witpp )
NMPOrpaMMblI Bcero odpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Paznen 1. JIEKTPOJAUMHAMUKA
bu6mmoreka [IOK
11 Marmutioe rone 14 0 0 https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
12 DJICKTPOMATHHTHAS YK 13 1 0 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 27
Pa3nen 2. KOJIEBAHUWSA U BOJTHbBI
bu6mmoreka [JOK
2.1 MexaHn4yeckue KoJieOaHus 10 0 1 https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.2 DJIeKTpPOMarHUTHBIC KOJIeOaHUs 15 0 0 httos://m.edsoo.ru/7fA1c97c
53 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 10 1 0 bubnmnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bubmuoreka [JOK
24 Onrika 25 1 2 https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 60
Pasznen 3. OCHOBBI CHEITMAJIBHOM TEOPUH OTHOCUTEJBHOCTH
bubmunorexa [JOK
31 Octoser CTO > 1 0 https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 5



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Paszgen 4. KBAHTOBAS ®PU3UKA

. bu6mmoreka [JOK
4.1 KopryckynsipHO-BOTHOBOHU Ayain3m 15 0 httos://m.edsoo.ru/7fA1c97c
bubmuoreka [JOK
42 rsmica atoma > 0 https://m.edsoo.ru/7f41c97c
43 ®u3nKa aTOMHOTO SIpa U AIEMEHTapHbBIX 5 0 bubnmoreka [JOK
' YacTHIl https://m.edso00.ru/7f41c97c
Hroro no pazneny 25
Pa3znen 5. 9JIEMEHTbI ACTPOHOMMUHU U ACTPO®PU3UKHU
bubmuoreka [JOK
51 DNIEMEHTHI aCTPOHOMUU U acTPOPHU3UKH 12 0 httos://m.edsoo.ru/7fA1c97c
Hroro no pazneny 12
Paznen 6. PUBNYECKU TIPAKTUKYM
6.1 ‘ PuU3nYeCKUi NPaKTUKYM 16 16 https://content.edsoo.ru/lab/
Hroro mo pazueny 16
Pa3znen 7. OGOBIIAIOIIEE IOBTOPEHUE
Cucremarusanus 1 00001eHne
71 MPEIMETHOTO COJIEP KAHUS U OTIBITa 15 0
' JESTENILHOCTH, TPHOOPETEHHOTO MPU
u3ydeHnu Kypca gusuku 10 — 11 kmaccon
Hroro no pazaeny 15
PeszepBHoe Bpems 10 0
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 19



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://content.edsoo.ru/lab/




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoaunuecTBo yacoB
Ne ni/m Tema ypoka
Bceero
1 Oduznka — pyHIaMEeHTalIbHAS HayKa O MPUPOJIE 1
2 HayuHblif MeTO1 TO3HAHKS ¥ METO/IbI HCCIE0BaHNUS (PU3UUECKUX SIBICHUN 1
3 DKCTIEpUMEHT M TEOpHs B TIPOIIECCE MMO3HAHUS TPUPOibl. HaOroieHne 1 SKCIepUMEHT B (PU3UKE 1
4 CniocoObl u3mMepeHus: GU3NUECKUX BEITUYUH 1
5) AOCOIOTHAS M OTHOCHUTENIBbHAS IOTPEIIHOCTH U3MEPEHUH (PU3MUECKIX BEINIHH 1
6 MopnenupoBanue B ¢pusuke. Posb u MecTo ¢pu3nku B pOpMUPOBAHUU COBPEMEHHON HAYYHOM 1
KapTUHBI MUPA, B TPAKTHUYECKOM 1eATEIHHOCTH JIt0 I
Mexannueckoe asuxenue. Cucrema orcuera. OTHOCUTEIBHOCTh MEXAHUUECKOTO JIBHXKCHHS.
7 [Tpsimast u oOpaTHas 3a1a4u MeXaHUKH. Pagiyc-BeKTop MaTepranbHOM TOUKH, €ro MPOSKIIUU Ha 1
ocu koopauHat. Tpaektopus. [lepememenue. Ckopocts. X mpoekuu Ha OCH KOOpAUHAT
8 JlaGopaTtophnast padota Ne 1 «Onipezenenne yCKOpeHus Teja Mpu PaBHOYCKOPEHHOM JIBHXKEHUN) 1
9 PaBHOMepHOE npsaMonuHeliHoe nBkeHue. [ paduyueckoe onucanre paBHOMEPHOTO 1
MPSIMOJIMHEHHOTO JBUKECHUS
10 CroxxeHue nepeMelieHnii u ckopocte. Pemenue 3agaq 1
11 HepaBnomepHoe iBr>xeHne. MrHoBeHHast CKOPOCTh. Y ckopeHue. [IpsmMonuHeiiHoe NIBMXKEHHE C 1
MOCTOSTHHBIM YCKOPEHUEM
12 I'paduueckoe onucanue NPSIMOIUHEHHOTO TBUKEHHS C TOCTOSHHBIM YCKOPEHUEM 1
13 CBoboniHoe majieHue. Y ckopeHrne cBOOOHOro NaieHns. 3aBUCUMOCTh KOOPIUHAT, CKOPOCTH, 1
YCKOPEHUS OT BPEMECHH U UX TPaQuKu
14 JIBukeHue Tena, OpOIIEHHOTO O] YIJIOM K TOPU30HTY 1
15 KpuBonunerinoe nBuxeHue. [[BU>keHUE 1o OKPYKHOCTH. YTJIOBas U JIMHEWHAsi CKOpocTh. [lepron 1

1 yactoTa. LleHTpocTpeMuTensHOE U MOJIHOE YCKOPEHUE




16

Kontponsnas padora Nel no reme "Kunemaruka"

ITepBboiif 3akoH HproToHA. THEepuHalibHbIE CUCTEMBbI OTCYETA. [IpuHIIMI OTHOCUTEILHOCTH

17 lNanuiea. HennepuuanpHble CHCTEMBI OTCUETA

18 Cuna. PaBHozeiicTBytomas cuia. Bropoit 3akon Herotona. Macca

19 Bzaumopeiicteue ten. Tperuit 3akon HeroTona

20 [Tpunuun cynepno3unuu cui. Pemenue 3a1ay Ha npuMeHeHre 3aKk0HOB HeloToHa

21 3aK0H BCEMUPHOTO TATOTEHUS. DKBUBAJICHTHOCTh IPABUTAIIMOHHON U MHEPTHOM Macchl. Cuita
TSOKECTH M YCKOPEHHE CBOOOHOTO TaICHHS

99 JIBukeHre HeOECHBIX TeT U X UCKYCCTBEHHBIX CITYTHUKOB. [lepBas kocMudeckasi CKOpOCTb.
3akonsl Kenepa

23 Cuna ynpyrocru. 3akoH ['yka

24 Bec Tena. Pemenue 3anau

o5 Cuia tpenust. [Ipupoaa v Buabl cui TpeHus. [[BukeHne B )KUJKOCTU U Ta3e C YYETOM CHIIbI
CONPOTHUBIICHHUSI CPE/IBI

26 Hasnenwne. ['mapocrarnueckoe nasnenue. Cruiia Apxumena

97 AGcomoTHO TBepAoe Teno. [locTynaTenbHoe U BpalaTenbHOe IBUKEHIE TBepAOro Tena. MoMeHT
CHJIbI OTHOCHUTEINIBHO OCH BpaieHus. [1nedo cumsl

28 Pemenue 3amau

29 CrnoxeHue cuil, MIPUIOKEHHBIX K TBEpioMy Teny. LleHTp TsxecTu Tena. Y caoBusi paBHOBECUS
TBEpAOro Tesa. Buabl paBHOBECUS

30 Pemenue 3amau

31 KonTponbnas pabota Ne2 no teme "/lunamuka. Cratuka TBepaoro tena'

39 Nmnynbsc MmaTepuanbHOM TOUKH, CUCTEMBI MaTEpUaIbHBIX TOUEK. LIeHTp Macc cucreMbl
MaTepHalbHBIX ToOueK. Teopema 0 JBUKEHUHU LIEHTPa Macc

33 Hmnynbc cuiibl 1 HN3MEHEHHE UMITYJIbCa Tejla. 3aKOH COXpaHeHusl umnyibca. PeaktuBHoe
JIBUKEHUE

34 MomeHT umnyiabca MaTepuaibHoi Touku. [Ipeacrapnenue o COXpaHEeHHH MOMEHTa UMITYJIbCa B




HCHTPAJIbHBIX IMOJIAX

35 Pemenue 3amau 1

36 Paborta cuipl Ha MaJIoM U Ha KOHEYHOM TepeMerieHun. ['paduueckoe npeacraBieHne paboTsl 1
CuJIbl. MOIIHOCTB CHJIBI

37 Kunernueckas sueprusi. Teopema 00 H3MEHEHUH KUHETUYECKOM SHEPTHH MaTepHaIbHON TOUKH 1

38 [ToreHnnanpHBIEC U HEIOTEHIMAIBHBIE cUilbl. [loTeHManbHas sHeprus. Bropas kocmMudeckas 1
CKOPOCThb

39 Tperbs kocMuueckast ckopocTb. CBsi3b paOOThl HEMOTEHIMAIBHBIX CUJI C U3MEHEHUEM 1
MEXaHUYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHHUsI MEXaHUUYECKOM dHepruu

40 VYipyrue u Heynpyrue CTOIKHOBEHUS. Y paBHeHHe bepHym U1t uieanbHON KUIKOCTH

41 KonTponbnas pabota Ne3 o teme "3akoHbI cCOXpaHEHHS B MEXaHUKE"

42 PasButune npencrasienuii o npupose reroTsl. OcHoBHble nonoxeHust MKT. Tuddyzus. 1
bpoyHOBCKOE IBH>XKEHHME

43 Crpoenue ra3000pa3HbIX, )KUIKUX U TBEPAbIX Tell. XapaKkTep IBUKEHUS U B3aUMOACHCTBUS 1
YaCTHI] BELIECTBA

44 Macca u pazmepsl Mosiekys (aTomoB). KonuuectBo Bemectsa. [locrosisnHas ABoraapo 1

45 Pemenue 3amau 1

46 OcnoBHoe ypaBHeHne MKT 1

47 Temmnepatypa. Tennosoe paBHoBecue. [lkana Llenscus 1

48 CBs13b a0COTIOTHOH TeMIepaTypbl TEPMOJANHAMUYECKOW CUCTEMBI CO CPEHENH KMHETHYECKON 1
SHEpruel MoCTyNaTeIbHOTO TEIUIOBOTO ABMKEHUS €€ yacThil. AOGCONIIOTHAs TeMIepaTypa

49 Perenue 3amau 1

50 WneanpHsblii raz. M3onponeccsl B HACAIBHOM ra3e ¢ IOCTOSIHHBIM KOJIMUECTBOM BEIIECTBA. 1
I'azoBBIE 3aKOHBI

o1 ['padmyeckoe mpencTaBieHHe U30MPOLIECCOB: U30TEPMa, U30X0pa, U300apa

52 Pemenue 3anau

53 VYpaBuenne MenneneeBa-Kiamneiipona. 3akon [lanpTona. Pemenne 3amau




54 JlaboparopHuas pabota Ne 2 «M3yuenue n300apHOTO IpOIEcca

55 0O0001enue u cucreMarusanus 3Hanuii o reMme "OcHossl MKT"

56 KonTtponsHas padora Ne4 o teme "OcHoBst MKT"
TepmonuHamMuueckas cuctema. 3ajanue BHeIHUX ycnoBuid uist T/l cucrembl. Buennue u

57 BHYTpeHHHE napaMeTpsl. [lapamerpsl T/] cuctemspl Kak CpeIHUE 3HAUEHUS BEJIMYHH,
OIMUCBIBAIOIIUX €€ HA MUKPOCKOIIMYECKOM YPOBHE

58 HyneBoe Hauano tepmoanHamuku. Camonpou3BoibHbIN nepexoa T/ cuctemsl k TemioBoMy
PaBHOBECHIO

59 Mojenp u1eaIbHOrO Ta3a B TEPMOJIMHAMUKE. Y CJIOBUS IPUMEHUMOCTH 3TOM MOJICIIA. Y paBHEHHE
MenneneeBa-Kianelipona v BeIpaXXeHue JJi1 BHyTPEHHEW SHEPTUU

60 BeIpaxkenue 111 BHyTpEHHEN SHEPTUHA OJHOATOMHOTIO MIEAIBHOIO ra3a. Kpasucratuueckue u
HECTaTUYECKHE MPOLECCHI

61 Pemenue 3amau

62 OnemeHTapHas paboTa B TepMoArMHaMUKe. Borunciienue paboTel o rpaduky npoiecca Ha pV-
auarpamme

63 Tennonepenaua kak cnocod U3MeHeHus BHyTpeHHel sHeprun T/] cuctemsl 0e3 coBepiieHHs
paboThl

64 KoHnBeknys, TeronpoBoIHOCTb, U3JTy4EHUE

65 KommuecTBo TemuoTel. Tenno€MKOCTh Tena. Y aenbHas ¥ MOJIIpHas TEIJIOEMKOCTH BEIIECTBA.
VY nenpHas TEMIOTa CropaHus TOIUIMBA

66 VYpaBHeHue TerioBoro 6ananca. Pacuér konndecTBa TEMIOTH IPU TeTJIoNepeaaye

67 KonuuecTBo TeminoTel U paboTa Kak Mepbl U3MEHEHHs BHYTpeHHel sHeprun T/] cucteMsl.
IIepBblil 3aKOH TEPMOJAVMHAMUKH

68 [TonsiTue 06 agnabatHoMm npouecce. [[puMeHeHne nepBoro 3akoHa TEPMOJIMHAMUKH K
M30IpoIeccam

69 Pemienue 3anau

70 Bropoii 3akoH TepMOAMHAMUKH JJIsl pPABHOBECHBIX M HEPAaBHOBECHBIX MpolieccoB. HeobpaTtumoctsb




IIPUPOJHBIX IIPOLIECCOB

71 [Tpuniune! aeiictBus TemnoBbix MamuH. KIT/1. Makcumansnoe 3nauenue KITJI. [ukn Kapao

72 Pemenue 3anau

73 DKOJIOTMYECKUE aCIIEKThI UCIIOJIb30BAHUS TEIJIOBBIX ABUTaTeNel. TeraoBoe 3arps3HeHne 1
OKPYXKaroIle cpebl

74 Pemenue 3amau 1

75 O06o06menne u cuctemMatu3aus 3HaHui 1o Teme "TepMmonnHamuka. TermmoBble MalIHb!" 1

76 KonTponbnas pabota Ne5 no teme "Tepmonnnamuka. TerioBbie MaiHb" 1

77 [TapooOpazoBanue u konaeHcanus. Mcmapenue u kuneHue. Y aeibHas TeIIoTa mapooOpa3oBaHus 1
HacpieHHsie 1 HeHAchIeHHbIe apbl. KauecTBeHHAst 3aBUCUMOCTD TUIOTHOCTHU U 1aBIICHUS

78 HACBILIEHHOTO Mapa OT TeMIIePaTypbl, UX HE3aBUCUMOCTh OT 00bEMa HACBILIEHHOTO Mapa. 1
3aBUCUMOCTh TEMIIEPATYphl KUIIEHUSI OT 1aBJICHUS B )KUJKOCTH

79 BrnaxxHocTh Bo3yxa. AGCONIOTHAs U OTHOCUTENbHAsI BIaKHOCTh. JIabopaTopHas pabora Ne3 1
«M3MepeHne OTHOCUTENIBHOM BIIaXXHOCTU BO3yXa»

80 Pemrenne 3amau

81 Tsépnoe teno. Kpucramnmnueckue u amopdHsle Tesa. AHU30TPONHS CBOMCTB KPUCTAIIIIOB

82 [InaBnenue u kpuctaumM3anus. Y qenbHas TerioTa miasieHus. Cyonumanus

83 Hedopmarun TBEporo Tena. Pactskenue u cxarue. Capur. Monyns FOnra. [Ipenen ynpyrux 1
nedopMmaruit

84 TennoBoe pacupeHue XUAKOCTeH U TBEPABIX Tell. AHTAPMOHU3M TEIIOBBIX KOJIEOaHUN YacTHII 1
BELIECTBA

85 [TpeoOpa3zoBanue 3HEprUM B (Pa30BBIX MEepexoaax

86 Pemenue 3amau

87 IToBepxHOCTHOE HaTsKkeHUe. KannuisipHsle siBiieHUs. [{aBneHue noa HCKpUBIEHHON 1
MOBEPXHOCTHIO KUJAKocTH. Dopmyna Jlamnaca

88 O06o0011eHre U cucTeMaTu3alus 3HaHU| 0 TeMe " ArperaTHbie COCTOSTHUS BelecTBa. Pa3oBbie 1

nepexoasr"




89

Pemenue 3amau

90 Kontponbnas padota Ne6 o Teme "ArperaTHbie cocTosiHUS BemecTBa. Da3oBbie mepexoibl”
01 DnexTpu3anus Tea U €€ NposBIeHUS. DIEeKTpUdYecKuil 3apsia. J(Ba BUa 3JIEKTPUUECKUX 3apsi/i0B. 1
[TpoBOAHMKY, TUANEKTPUKH U TIOTYIIPOBOJHUKU
92 DJIeMEHTAPHBIN JIEKTPUUYECKUM 3apsi. 3aKOH COXpaHEHUs AIEKTPUIECKOTro 3apsiaa 1
93 B3aumoneiictBue 3apsaaoB. Todyeunsie 3apsabl. 3akoH Kynona 1
94 Pemenue 3anau 1
95 Onektpuueckoe noje. Ero aelicTBue Ha 3MEKTPUUECKHE 3apsIbl 1
96 Hanpspx€aaocTts snektpuyeckoro nods. [IpoOuslii 3apsa. JInaun HanpsHKEHHOCTH 1
AJIeKTpUYecKoro nosist. OAHOPOIHOE ANEKTPUUECKOE T10JIE
97 [ToTeHHaTbHOCTh AJIEKTPOCTATUYECKOTO MOJIsL. Pa3HOCTh MOTEHIINANIOB U HANIPSIKEHHE 1
08 [loTenuuanpHas 3Heprus 3apsa B 3JEKTPOCTaTUHYECKOM ToJie. [loTeHman 31eKTpocTaTuyecKoro 1
oSt
99 CBs13b HAPSHKEHHOCTHU TOJISL M Pa3HOCTH MOTEHIMATIOB JIJIS 3JIEKTPOCTATHUECKOTO OIS 1
100 Pemenue 3amau 1
101 [IpuHnun cynepno3unuu 3MeKTpUUecKux nosueil. Pemenue 3amau 1
102 [Tone Toueunoro 3apsaa. Iloae paBHOMEpPHO 3apsKEHHON chepsl 1
103 [Tone paBHOMEPHO 3apsiKEHHOTO TI0 00BEMY 11apa. [Tose paBHOMEpPHO 3apsKEHHON OECKOHEUHON 1
MJIOCKOCTH
104 Pemenue 3amau 1
105 [TpOBOTHUKY B AJIEKTPOCTATUYECKOM TTOJIE. Y CJIOBHE PaBHOBECHS 3apsI0B 1
106 JIMdeKTpUKY ¥ MOJYIMPOBOAHUKY B 3JIEKTPOCTATUYECKOM T10JIe 1
107 Konpencarop. DnekTpo€MKOCTh KOHAEHCATOpa. DJIEKTPOEMKOCTD IIIOCKOI0 KOHAEHCATOpa 1
108 [TapannensHOE coeMHEeHnE KOHAeHcaTopoB. [locnenoBarensHOe coeIMHEHNE KOHIEHCaTOPOB 1
109 DHeprus 3apsHKEHHOT0 KOHIACHCATopa 1
110 Pemenue 3amau 1




111 JIBrKeHHE 3apsyKEHHOW YacTULBI B OJJHOPOJHOM JJIEKTPUYECKOM I10JIE 1
112 Pemenue 3amau 1
113 O0o01IeHre U cHCTeMaTU3alus 3HaHUN TI0 TeMe "DIIeKTpudeckoe moe" 1
114 KonTtponpHas padora Ne7 mo Teme "Dnekrpuyeckoe mose" 1
115 Cuna toka. [TocTossHHBIN TOK. Y CI0BUS CYIIECTBOBAHUS MOCTOSIHHOTO AJIEKTPUYECKOTO TOKA 1
116 Wcrounuku Toka. Hanpsxenue u 9/1C 1
117 3akoH OMa aJid y4acTKa Henu. DJIEKTPUUECKOe COIPOTUBIICHUE 1
118 3aBUCHMOCTh COITPOTUBIICHUS OJJHOPOIHOTO IMPOBOHUKA OT €0 JJIMHBI U TUIOIIA TN TIOTIEPEIHOTO 1
CeYCHUs. Y IeTbHOE COMPOTHBIICHNE BEIIECTBA
119 [TocnenoBarenbHOE, MapatienbHOE, CMEIIAHHOE COeIMHEHNE TIPOBOIHUKOB 1
120 Pemenue 3amau 1
121 Pacuér pa3BeTBi€HHBIX AekTpuueckux nernei. [Ipasuna Kupxroda 1
122 Pewienue 3amau 1
123 Pemenue 3amau 1
124 Pabora anexrpuueckoro Toka. 3akon J[xoyns —Jlenna 1
125 MOIIHOCTH IEKTPHUECKOTO TOKA. TertoBas MOITHOCTD, BhIIEIsIEMas Ha PE3UCTOPE 1
126 Pemenue 3amau 1
127 O/1C u BHyTpeHHEE CONPOTUBICHUE NCTOYHUKA TOKa. 3akoH OMa 1 MTOJIHOM (3aMKHYTOI) 1
AIIEKTPUYECKON LIETTH
128 Pemenue 3amau 1
129 Jlabopatopnas pabota Ne 4 «M3mepenne I/1C 1 BHYTpEHHETO COMPOTUBIICHUS UCTOYHIKA TOKa» 1
130 MomHocTh ucTOYHMKA TOKa. KOopoTkoe 3aMbIkaHue 1
131 Pemenne 3amau 1
132 Konpnencarop B nenu noctostHHOTO Toka. [lepesapsiaka KoHaeHcaTopa 1
133 Pemenue 3amau 1
134 Pemenue 3amau mo reme "I1oCTOSTHHBIN 2JEKTPUUYECKUN TOK" 1




135 Pemenue 3anay no teme "IlocTossHHBIN A51eKTpUYECKHUl TOK" 1

136 Pemenue 3anay o teme "I1oCTOSHHBIN 3JEKTPUISCKUN TOK" 1

137 O6o006uenne u cuctemMaru3anys 3HaHui Mo TeMe "[10CTOSIHHBIN IeKTPHUECKUi TOK" 1

138 KonTtponsHnas padora Ne§ mo treme "TloCTOSHHBIN AIIEKTPUUYECKHUI TOK" 1

139 DneKkTpudecKas IpOBOJUMOCTb PA3JIMYHbBIX BEIIECTB. DJIEKTPUUECKHUH TOK B METaJUIaX. 1
CBepXIIpoBOIMMOCTh

140 DNEeKTPUUECKUN TOK B pacTBOPAaxX M paciiiaBax 3JeKTPOIUTOB. 3akoHbl Dapases Ui 31eKTpoin3a 1

141 DneKTpuueckuil Tok B razax. [lnasma 1

142 DNeKTpUUecKUi TOK B BakyyMe. BakyymHble iprOopsl 1

143 DIIEKTPUUYECKHI TOK B OJTYIPOBOAHUKAX 1

144 [HonynpoBoaHKUKOBBIE TPUOOPHI 1

145 Ouznyeckuil MpakTUKyM o TeMe "3HaKOMCTBO ¢ HU(POBOil maboparopueii o gusuke. [Ipumepsr 1
U3MepeHUs] PU3NYECKUX BETUUHH MIPHU MOMOIIY KOMIIbIOTEPHBIX JaTYUKOB"

146 ®uznyeckuil NpakTUKyM 10 TeMe "M3ydeHre HepaBHOMEPHOTO JBUKEHMS C LIEIbIO ONPEAEICHUS 1
MI'HOBEHHOH CKOpoCTH"

147 duznyeckuil npakTukyM no teme "MccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH NPU 1
PaBHOYCKOPEHHOM JIBH>KCHHUH"

148 dusnueckuil npakTUKyM 1o Teme "M3ydyeHue 1BUKEeHUs Tena, OpOIeHHOr0 TOPU30HTAIbHO" 1

149 ®u3nuecKuil NpakTUKyM 1o Teme "M3ydeHne TBHKEHHS Tella IO OKPYKHOCTH € IMIOCTOSTHHOM 1O 1
MOJYJIFO CKOPOCTBIO"

150 Ouznyeckuil NpakTUKyM 1o Teme "M3mMepenue paBHOAECHCTBYIOLIEH CHUIIBI TPU IBUKEHUH OpycKa 1
10 HAKJIOHHOM IIJIOCKOCTH"

151 ®uznyeckuil NpakTUKyM 1o Teme "MccneroBanue 3aBUCUMOCTH CHJT YIIPYTOCTH, BO3HUKAIOLIUX B 1
HOpYXKUHE U PE3UHOBOM 00pasiie, oT ux aedopmaryu”

152 duznyeckuil NpakTUkyM o teme "M3mepenue ko3P puieHTa TpeHus 1o BeJIMYMHE YTI0BOrO 1
k03¢ ¢punmenta 3aucumoctu Frp(N)"

153 ®dusndeckuit mpakTukyM 1o teme "MccnenoBanue ycaoBuid paBHOBECHS TBEPIOTO Tela, 1




MMEIOIIETO OCh BpaleHus"

Du3nyecKkuil MpakTUKyM 1o Teme "M3MepeHne KHHETUYECKOW SHEPTUM TeJla 0 TOPMO3HOMY

154 " 1

nyTH
W3UYECKUN TPAKTUKYM I10 TEM 3y4eHHE U30TEPMUUYECKOT0 mpoiiecca (PeKOMEHI0BaHO

o e eme "M3yuenue e e e eKoMe
UCIOJIb30BaHue U(PpoBoii maboparopun)" unu "N3ydenne nzoxopHoro mnpouecca". Tema - Ha

155 e 0 " "U3yuenue ecca". Te 1
BBIOOp 00yJaronuxcs.

W3UYECKUH MTPAKTUKYM 110 TeMe "M3MepeHune yiebHON TEMI0EMKOCTH

156 o YM "N y, " 1

157 Ouznyeckuil mpakTukyMm no teme "M3mepenue abCOMOTHON BIaKHOCTU BO3/yXa U OI[EHKA MacChl 1
MapoB B IOMEIICHUH"

158 Ouznyeckuil mpakTukyM no teme "Habmronenre npeBparieHust SHepPruu 3apsbkeHHOTO 1
KOHJICHCATOpa B SHEPTHIO U3Iy4eHUs cBeToanoaa"

159 Oduznyeckuil mpakTukyMm 1o teme "MccnenoBanue 3aBUCUMOCTH CHITBI TOKA OT HAIIPSDKCHUS JUTS 1
JIaMIThl HaKaJBaHUS"

160 dusnueckuil npakTkyMm o teme "Habmroaenue snexrponusa” 1

161 PesepBHblit ypok. O6001IeHHEe U cucTeMaTu3anus 3Hauui o reme "Kunemaruka" 1

162 PesepBHslit ypok. O600IIeHNE U cCUCTeMaTH3allHsl 3HaHu 1o Teme "/[unamuka" 1

163 PesepBHelil ypok. O6001IeHNEe U ccTeMaTr3anus 3HaHuii mo Teme "Cratuka TBepAoro temna” 1

164 Peseprubiil ypok. O60011eHHE U CUCTEMATU3AIIMS 3HAHUM 110 TeMe "3aKOHBI COXpaHEHUS B 1
MexaHuke"

165 PesepBHelit ypok. O000IIeHHE U cCUCTeMaTH3alus 3HaH!i 1o TeMe "OCHOBBI 1
MOJIEKYJISIPHOKUHETUIECKON TeOpuH "

166 Peseprubriil ypok. O6001eHIE U cCUCTeMaTH3alusl 3HaHu 1o Teme "Tepmonnaamuka. TernmoBsie 1
MaITuHbI"

167 PeseprubIit ypok. O6001eHNE U CUCTEMATH3AIIMS 3HAHUM 110 TeMe "ArperaTHble COCTOSTHUS 1
BemecTBa. PazoBble NEPexoanl”

168 PesepBHblit ypok. O0001IeHNE U cCUCTeMaTH3alMs 3HaHUi 110 TeMe "DiekTpudeckoe mnosue"

169 PesepBHbIil ypok. O0001IeHNE B cHcTeMaTH3alus 3HaHu# 110 TeMe "TIoCTOSTHHBIN 3JeKTPUISCKUN




TOK"

170 PesepBHbIil ypok. O000IIeHNE B cHCTeMaTH3allus 3HaHUH 110 TeMe "ToKu B pa3InvHbIX cpenax”
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME
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11 KJIACC

Koaun4yecTBO 4acoB

Ne ni/m Tema ypoka
Bcero
1 BiaumopeiicTBie MOCTOSIHHBIX MarHUTOB U IIPOBOJIHUKOB ¢ TOKOM. MaruuTtHoe nose. I'unoresa 1
Awmnepa
5 BexTop maruuTHOM nHAYKIuK. [IpyHIMI Cyreprno3UIIMy MATHUTHBIX Mosel. JIMHIM MarHUTHON 1
WHIYKIHH
3 MarnuTHO€ 1noJjie MpoBOAHUKA ¢ TOKOM. OnbIT Dpcrena 1
4 Cuna Amnepa, e€ HanpaBlIeHUE U MOAYJb 1
5) Pemenue 3amau 1
6 Pewenue 3amau 1
7 [Ipumenenue 3akoHa AMnepa. DIeKTPOU3MEpPUTENbHbIE TPUOOPHI 1
3 Cuna JlopeHua, e€ HanpaBieHUE U MOYJIb. [IBUKEHUE 3apsyKEHHON YaCTUIIbI B OAHOPOJAHOM 1
MarHuTHoM noiie. PaGota cunel Jlopenia
9 Pemenue 3anau 1
10 Pemenwue 3amau 1
11 MarnutHoe nosne B BemiecTBe. deppoMarHeTuky, napa- U TuaMarHeTUKH 1
12 OcHoBHbI€ cBOMcTBa (heppomarueTukoB. [Ipumenenune peppomMarHeTHKOB 1
13 Pemenue 3amau mo treme "MaruurtHoe moie" 1
14 Pemrenue 3agad mo reMe "MarautHoe 1mosne" 1
15 SIBneHue HNeKTpOMarHuTHOW HHAYKIHH. [I0TOK BeKTOpa MarHUTHON MHAYKIIUN 1
16 O/J1C naaykumu. 3akOoH DJIEKTPOMarHUTHOW MHIYKIIUH 1
17 [IpaBuno Jlenua. Pemenue 3anau 1
18 Pemenue 3amau 1
19 Buxpesoe anekrpuueckoe nose. Toku Dyko 1




20 O/1C uHAYKIMU B IBUKYLIMXCS IPOBOAHUKAX 1

21 Pemenue 3amau 1

22 NunykruBHOCTh. KaTylka MHAYKTUBHOCTH B LIENIH ITOCTOSIHHOT'O TOKA 1

23 SBnenune camounnaykuuu. D/1C caMOMHIyKIIH 1

24 DHeprus MarHUTHOTO TOJIS KaTYHIIKK ¢ TOKOM. DJIEKTPOMarHuTHOE 1OJIe 1

25 Pemenue 3amau 1

26 O06o001IeHre 1 cucTeMaTr3aIys 3HaHUH 110 TeMe "DJIeKTPOIMHaMHKa" 1

27 KonTponbnast padorta Nel no teme "OnekTpoauHamuka" 1

28 Koneb6arenbnas cuctema. CBoOomHBIE KosieOanus. ["apMoHHUecKre KoeOaHus 1

29 Kunematnyeckoe U JHHAMUYECKOE ONTMCAHKE KOJIeOaTeIbHBIX IBHIKSHUI 1

30 DHepreTuyeckoe onrcanre. BoIBo ITMHAMUYECKOTO OMUCAHUS TAPMOHUYECKUX KoJeOaHuil U3 ux 1
HHEPreTHYECKOr0 U KHHEMATHUECKOTO OMUCAHUS

31 Awmruutyna u asza konedbanuit. [lepuosn u yacrora xonedanuii. [Tepuoa Manbx cBOOOTHBIX 1
KoJjeOaHui MaTeMaTUYecKOro MasTHUKa. [lepro1 cBOOOAHBIX KoJeOaHU MPYKUHHOTO MasTHHKA

32 3aryxatomue kojebanus. Bernyxxaennsie konebanus. Pezonanc. ABrokoneoanus

33 Pemenue 3amau

34 JlabopaTtopHnas padota Ne 1 «3mepenne yckopeHusi CBOOOIHOTO MAJIeHHUs C TTOMOIIBIO HUTSHOTO 1
MasTHUKA»

35 Pemrenue 3anau 1

36 VYpok-koHpepeHuus "Mexanndyeckue kojedaHusi B My3bIKaJIbHBIX HHCTpYMEHTax" 1

37 O06o061eHre u cucTeMaTu3alus 3HaHui 1o Teme "Mexannueckue KoneOanus" 1

38 OnexkrpoMarHuTHbIe Konebanus. KonebareabHbIi KOHTYD 1

39 CBsi3b aMIUTUTYIBI 3apsi/ia KOHACHCATOpa C aMILTUTY/I0M CHJIBI TOKA B KOJIeOaTeTbHOM KOHTYPE. 1
AHAIOTHS MEXIYy MEXaHHUECKUMH U 3JIEKTPOMArHUTHBIMU KoieOanusiMu. @opmyina Tomcona

40 3aKOH COXpaHEeHHUs YPHEPTUHU B UJCATLHOM KO0JIeOaTeIbHOM KOHTYpE

41 [Tepemennblii TOK. Pe3ucTop v KOHAEHCATOP B LEMH MEPEMEHHOTO TOKA




42

Karymka HHIYKTUBHOCTH B LIENIH IIEPEMEHHOIO TOKa

43 3akon OMa Jy1s SJIEKTPUUYECKOM 1IEMU MEPEMEHHOI0 TOKa

44 Pemenne 3amaq

45 MOomHOCTh MEPEMEHHOT0 TOKa. AMIUTUTYIHOE U ICUCTBYIOIIEEe 3HAUYCHUE CUIIBI TOKA U 1
HaNPSDKEHUS

46 3aTyxaromue IeKTPOMarHuTHBIE KoieOaHus. BeIHYKIEHHBIC 2JIEKTPOMarHUTHbIC KOJICOaHUsI. 1
Pe3onaHc B 25IeKTpHYECKON LIeTIH

47 Pemenne 3amaqa

48 Nneansubiif Tpancdopmarop. [Ipon3BoacTBo, nepeaava u noTpedaeHrue AIEKTPUISCKON SHEPTUU

49 DKOJIOTHYECKUE PUCKHU TIPU MPOU3BOJICTBE IEKTpoIHEepruu. KynbTypa ucmoab30BaHus 1
AJICKTPOIHEPTUH B TTOBCEAHEBHOM KM3HU

50 Pemenue 3amgau 1

51 O06o0011eHre 1 cucTeMaTu3alys 3HaHuH 10 TeMe "DJIeKTpOMarHuTHbIe Kosebanus" 1

52 MexaHn4yecKknue BOJTHBI. XapaKTePUCTUKN MEXAHMUYECKUX BOJIH 1

53 CpoiicTBa MEXaHMYECKHUX BOJIH 1

94 3ByK. XapaKTepUCTUKH 3ByKa 1

55 Nudpazsyk u ynbTpas3syk. [LlyMoBoe 3arpsi3HeHHE OKPY>KAIOIIEH CpeIbl 1

56 Pemenue 3amgau 1

57 DneKTpoOMarHuTHbIE BOJIHBL. M3mydeHue 351eKTpOMarHuTHBIX BOJH 1

58 DHeprus AIEKTPOMAarHUTHBIX BOJH. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH 1

59 [Ixana »nekTpoMarHuTHBIX BOJH. [IpuMeHeH e 37IeKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY 1

60 [TpuHIMIIBI paANOCBA3M U TENEBUACHUS. Pagnonokanus. DIeKTPOMarHuTHOE 3arpsi3HEHUE 1
OKpY’Karolllen cpeibl

61 Pemenue 3amay

62 KonTponbnas padora Ne3 mo teme "Konebanwst u BOTHBI"

63 Cgert. 3aKOH NMPSIMOJIMHEHHOTO PaCcIIPOCTPAHCHHS CBETA




ConneyHoe 1 JIYHHOC 3aTMCHHUA. Pemenue 3ama4d Ha IMPUMCHCHHUC 3aKOHA HpSIMOJII/IHef/'IHOFO

64 1
pacrpocTpaHeHHs CBETa

65 Otpaxenue cera. [lnockoe 3epkano. Chepudeckoe 3epKaio 1

66 [Ipenomiienue cBeTa. AGCOMIOTHBIN U OTHOCUTEINBHBIN MMOKa3zaTenb npenomienud. [lonnoe 1
BHYTPCHHEE OTpaxkeHue. [IpeenbHbIi yroi MOJIHOTO BHYTPEHHETO OTPasKEHUS

67 Pemienue 3a1a4 Ha MPUMEHEHUE 3aKOHOB OTPAXCHHUS U IPEIOMIICHHS CBETA

68 Xon ntyueit B mpu3me. Jucnepcus ceera. ClioxkHbIi coctaB Oenoro cera. et

69 JIun3bel. OKyCHOE PACCTOSIHUE U ONITUYESCKAs CHJIA JIMH3BI

20 [TocTpoeHne n300paskeHMiA B JIMH3aX U UX CHCTEMax. Y BeJIMUCHUE JTHH3BI. [J1a3 Kak onTudeckas 1
cucrema

71 Penrenue 3aau Ha mocTpoeHue U300paKEHUH, MOTYyYAEMBbIX C IIOMOIIIBIO JIHH3 1

79 Jlaboparopuas padota Ne2 "OmnpeneneHrne ONTHYSCKON CHUITBI U (POKYCHOTO PACCTOSTHUS 1
coOuparoen TMH3bI"

73 Pemenue 3anau. [Ipeaensl npuMEeHMMOCTH F€OMETPUYECKON ONTUKU 1

74 CkopocTb cBETa U METO/IbI €€ U3MEPEHUS 1

75 Bonnogoit ¢pont. Ipunnun INoiirenca. atepdepenuus ceera 1

76 KorepeHTHBIE UICTOUHUKH. Y CITOBUS HAOIOIEHHSI MAKCHMYMOB 1 MUHUMYMOB 1

77 [TpumeHeHune uHTEpHEpeHIUN 1

78 Pemrenue 3anau 1

79 Hudpaxius ceera 1

80 JudpakimonHas peméTka. Y ciioBre HaOMIOACHUS TTIaBHBIX MAKCUMYMOB 1

81 Pemrenue 3anau 1

82 JlaGopatopnas pabota Ne3 «OrmpeneneHue JIMHBI CBETOBOM BOJHBI» 1

83 [TonepeyHOCTH CBETOBBIX BOJH. [Tosisspusanus ceta 1

84 CBeToBBIE ABIICHUS B IPUPOJIE 1

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




86

Pemenue 3agau

87 Kontponbnas padota Ne4 o reme «OnTukay
88 ['paHM1IBI TPUMEHUMOCTH KJIACCHYECKONW MEXaHUKH. 3aKOHBI AIEKTPOAMHAMUKHN M IPUHLIUT 1
oTtHocuTesbHOCTH. [locTynaTsl crienualbHON TEOPUHU OTHOCUTEIIBHOCTH
89 [TpoctpancTBeHHO-BpeMeHHOW nHTEpBall. [IpeobpazoBanus Jlopenna. Y ciioBre MpUYNHHOCTH. 1
OTHOCHTENBHOCTH OTHOBPEMEHHOCTH. 3aMe/IJICHHE BPEMEHH U COKPAIEHUE JUTUHBI
90 DHeprust U UMITYJIbC PEISITUBUCTCKON YacTUllbl. CBSI3b MacChl C SHEPTUEH U UMITYJIbCOM 1
PENATUBUCTCKOMN YaCTULBl. DHEPIHsI TOKOS
91 Pemenue 3amaq 1
92 Kontpomnsnas padora Ne5 o reme «OCHOBBI ClIELIUATBHOM TEOPUH OTHOCUTEIBHOCTH 1
93 PaBHOBecHOE TEIIOBOE U3ITYUCHUE 1
94 3akoH cMmenieHus Buna 1
95 I'unore3za M. Ilnanka o kBaHTax. @OTOHBI. DHEPrus U UMIYJIbC (POTOHA 1
96 doroaddext. OnbiTer A. I'. CromeroBa. 3akoHs! hoTodddekra 1
97 VYpaBHenue DiinmreitHa i pororddexra. "Kpacnas rpanuna” Gporordpdexra 1
98 Pemenue 3anau 1
99 JlaBnenue ceera. OnwiThl [1. H. JIeOenepa 1
100 BonHoBbIe cBolicTBa yacTuil. KopmyckymsipHO-BOJIHOBOH Tyai3m 1
101 Bounner ne bpoiins. nuna BonHbl ae bpoiins u pasmepsl 00:1acTH TOKaTU3aUK IBUKYIIEHCS 1
YaCTHIIBI
102 Judpakius 3JeKTPOHOB Ha KpUCTaiax 1
103 Pemrenue 3anau 1
104 Crnenuduka n3mepenuit B Mukpomupe. CooTHoueHus: HeonpeaenéHuoctel I eitzendepra 1
105 Pemenwue rpaduueckux 3agaq 1
106 Pemenue pacu€THbIX 3a1au 1
107 Kontponbras padota Ne6 o teme "KopmycKkynsspHO-BOJTHOBOU Tyannu3m" 1




108 OnBITHI 1O UCCIIEAOBaHUIO cTpoeHus aToMa. [imanerapuas moaens atoma Pesepdopaa 1
109 [Toctynater bopa 1
110 Bunsl cnexktpoB. CriekTp ypoBHEM 3HEpruu aToMa BOJ0poa 1
111 CrioHTaHHOE U BBIHYKJIEHHOE U3IyYEHHUE CBETA 1
112 Jlazep 1
113 Hyxnonnas monens siipa I'eiizenOepra-MBanenko. 3apsia 1 MaccoBoe YHCIO siipa. M30TombL. 1
PapnoaktuBHOCTH
3aKOH paIn0aKTUBHOTO pacrnaja. CBONCTBAa HOHU3HUPYIOIIETO U3NyueHus. Bnusuaue
114 PaZOAaKTUBHOCTH HA KUBBIE OPraHU3MbL. METOIbI PETUCTPALIMU U UCCIICIOBAHUS SJIEMEHTAPHBIX 1
yactull. Jlozumerpus
115 DHeprus CBA3M HYKJIOHOB B sifipe. Snepubie cuibl. JleekT maccrl siapa 1
116 SAnepusbie peakuuu. SAnepHsie peakropsl. [[podaemspl yrnpaBiasieMoro TepMosIEpHOrO CUHTE3A. 1
DKOJIOTHYECKHE aCleKThl Pa3BUTHUS JIE€PHON SHEPTETUKU
dyHamMeHTaIbHbIE B3auMoeicTBUs. bapnonsl, Me30HbI U J1enToHEI. [IpencraBnenue o
117 CrannaptHoii Mojienu. KBapk-riitooHHas Mojelnb apoHoB. Pusuka 3a npenenamu CtaHIapTHOU 1
Mmojenu. TémHas matepus 1 TéMHast sHeprust. EnnHCTBO u3nyeckoil kapTHHBI MUpa
118 Oranel pa3BUTHS aCTPOHOMUHU. 3HAYEHUE ACTPOHOMUHU 1
119 [IpuMeHMMOCTh 3aKOHOB (PU3UKHU 1 00BICHEHUS PUPO/IbI KOCMUYECKUX 00BEKTOB. MeTo bl 1
ACTPOHOMHUYECKUX UCCIETOBAHMI
120 CoBpeMeHHbIE ONTUYECKHE TEJIECKOTIIbI, PaIHOTEIECKOIbI, BHEATMOC(HEpHAsk aCTPOHOMUS 1
121 Bun 3Bé3mH0T0 HeOa. Co3Be3us, spKue 3BE3IBI, INIAHETHI, IX BUAUMOE JBHUKEHUE 1
122 Conneunas cucreMa. CosHue. ConHeuHast akTUBHOCTh. McTounuk sHeprun ConHua u 3B€31 1
123 3BE31bI, UX OCHOBHBIE XapaKTEPUCTUKHU. /lnarpamMma "crieKTpaabHBIi KJIacC — CBETUMOCTB" 1
124 3Be3bI IIIaBHOH IOCIEN0BATEILHOCTH 1
125 Buytpennee crpoenue 38€3/1. CoBpeMeHHBIE MTPEICTAaBICHUSI O IPOUCXO0KIEHUHU U SBOJTIOINH 1
ConnHua u 3B€371. DTamnbl )KU3HU 3BE3]
126 Mneunsiii [TyTe — Hama ["anaktuka. Tunsl ramakTuk. YEpHbBIE ABIPHI B SIpax rajJakTHK 1




Bcenennas. Pacmpenne Beenennoit. 3akon Xa66ua. Teopust Bonbioro B3peiBa. PennkroBoe

127

U3ITy4yeHue
128 MacmrabHas ctpykrypa Beenennoii. Meraranaktuka. Hepeménnpie mpo0OieMbl aCTPOHOMHH 1
129 Kontponbnas padota Ne7 o teme "DaeMEHTHI aCTPOHOMUU U acTpODU3uKH" 1
130 duznyeckuil npakTukyM 1o teme "MccneqoBaHue MarHuTHOTO T10JISL TIOCTOSIHHBIX MarHUTOB" 1
131 dusnyeckuil mpakTUKyM 1o Teme "M3mepenne cuiibl Ammepa" 1
132 duznyeckuil npakTukyM 1o teme "MccnenoBaHue siBI€HUS AJIEKTPOMarHuTHOW HHAYKIMK" 1
133 duznyeckuil mpakTukym 1o teme "COopka MOAENH AIIEKTPOMArHUTHOTO reHepaTopa” 1
134 dusndeckuil mpakTukyM 1o teme "Mi3MmepeHue nmepuoia CBOOOIHBIX KOIeOaHUH HUTSIHOTO U

MPYXUHHOTO MasiTHUKOB"
135 Ouznyeckuii mpaktukym 1o teme "IIpeodpa3oBanue YHEPTUH B PY>KUHHOM MasTHUKE"
136 ®duznyeckuil npakTukyM 1o teme "MccnenoBanue nepeMeHHOro TOKa Yepe3 MOoCe10BaTEIbHO

COEIMHEHHBIE KOHAECHCATOP, KaTyIIKy U pe3uctop”
137 duznyeckuil npakTukyM 1o teme "M3ydyeHue napameTpoB 3ByKOBOW BOJIHBI"
138 dusnyeckuil NpakTUKyM 1o teme "M3Mepenue nokasaress IpeaoMIeHUs cTekma"
139 duznyeckuil npakTukyM 1o teme "M3mepeHne poKycHOro pacCTOSHUS PacCEenBAIOIINX JINH3"
140 ®dusnueckuil npakTukym no teme "Habmoaenue nudpakiumuu, MHTepGEepeHnu 1 NoasIpru3aluu

cBera"
141 Pu3nyecKkuil NpakTUKyM 1o Teme "OnpeaesieHne UMITYJIbCa U YHEPTUH PEISITUBUCTCKUX YaCTHUI]

(mo ¢ororpadusiM TPEKOB 3apsHKEHHBIX YAaCTULl B MArHUTHOM MoJie)"

®u3nyeckuil mpakTUKyM 1o TeMe "M3Mepenne noctositHHoM [li1aHka Ha OCHOBE HCClIeI0BaHUS
142 dotorddexra" unu "MccnenoBanue 3aBUCUMOCTH CUIIBI TOKA YEPE3 CBETOAMO]] OT HaNpsKEeHUs .

Tema - Ha BBIOOp OOyUaroIUXCs
143 dusndeckuil NpakTukyM 1o teme "MccinenoBaHue criekTpa pa3pexeHHOro arOMapHOro BOJ0po/ia

Y U3MEepeHHe MOoCTOssHHOM Punbepra"
144 dusnueckuii npakTHKyM 1o Teme "VccienoBanue painoakTUBHOTO (pOHA € MCTIOIb30BaHUEM

nosumerpa"




dusnueckuii npakTukyM 1o teme "Habmroaenus 38€31H0r0 Heba HEBOOPYKEHHBIM TJ1a30M C

145 HCIIO0JIb30BaHUEM KOMIIBIOTEPHBIX MPUIIOKEHUN TSI ONIPEACIICHHSI TIOJIOKEHHSI HEOSCHBIX 1
00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIEC cO3Be3/1uss CEeBEpHOTO MOJYIIApUs U IPKHE 3BE3Ib1"
146 O06o06muienne u cucteMaTu3anys 3HaHui. Posb GU3MKN 1 aCTPOHOMHUH B SKOHOMHYECKOM, 1
TEXHOJOTHYECKOH, COIMATBHON M 3TUYECKOU cepax AeSITeNLHOCTH YeIIOBEKa
147 O06o00mmenre u cucTeMaTu3anus 3HaHuid. Poss 1 MecTo (GU3MKH U aCTPOHOMHH B COBPEMEHHOU 1
Hay4YHOU KapTHUHE MUpa
O06o0menre u cucTeMaTu3anus 3HaHui. Posbs ¢pusndeckoi Teopuu B GOpMHUPOBAHUU
MPEACTABIEHUI 0 GU3NYECKONH KapTUHE MUPA, MECTO (DU3UUECKOIN KApTUHBI MUPA B OOIIIEM PSIT
148 , §) 1
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUN O IPUPOJIe
149 O0001menne u cucreMaru3anys 3HaHui 1o teMme "Kunemarnka" 1
150 O000111eH1E U cucTeMaTu3anusg 3Hanuii no reme "Kunemaruka" 1
151 O06o061IeHre U crucTeMaTu3anus 3HaHui o teme "JlnHamuka" 1
152 O6o0061menue u cucreMaTu3anus 3Hanui o teme "Cratuka TBepaoro Tena' 1
153 O060011eHre U crucTeMaTu3alus 3HaHU| 10 TeMe "3aKOoHbI COXpPAHEHUs B MEXaHHUKe" 1
0OIIleHHE U CUCTEMAaTHU3alMs 3HaHuH 1Mo TeMe "OCHOBBI MOJIEKYIIPHO-KHHETHUECKOH TEOpUH
154 00600 "O " 1
155 O60061eHre u cucreMatusaius 3HaHui o teme "TepmoanHamuka. TenmoBsie MauHbL" 1
156 O06001eHre U crucTeMaTu3alus 3HaHui 1o TeMe "ArperaTHble cCOCTOsIHUS BelecTBa. da3oBbie 1
nepexonr"
157 O06o061IeHre U crucTeMaTu3allvs 3HaHu| 1o TeMe "DieKkTprudeckoe mosue" 1
158 O60061eHre u cucreMaTu3anus 3HaHui o TeMe "[1ocTosHHBIN 1eKTpuyecKuil ToK" 1
159 O060061eHre U crucTeMaTu3alus 3HaHui o TeMe "ToKu B pa3nu4HbIX cpeaax” 1
160 O0001IeHrEe U cucTeMaTH3aIMd 3HaHUH 110 TeMe "MaruaurHoe mose" 1
161 PesepBHbIil ypok. O6001IeHNE U CCTeMAaTH3alus 3HAHUH TI0 TeMe "DIeKTpOMarHuTHas 1
UHIyKIUs"
162 PesepBHbIit ypok. O000IIeHNE U cCCTeMaTH3alus 3HaHU 1o TeMe "MexaHnueckue Koneoanus"
163 PesepBubIil ypok. O6001IeHHE ¥ CHCTEeMaTH3allksl 3HAHUH TT0 TeMe "DIIeKTpOMarHuTHhIE




KoneOanusa"

PeszepBHbIil ypok. O6001ICHHE ¥ CHCTeMaTH3alKs 3HaHUH 110 TeMe "MexaHndecKkue u

164 | 1
ANEKTPOMATrHUTHBIC BOJIHBI

165 PeszeprubIil ypok. O60011IeHIE U cCCTeMaTH3alKsl 3HaHui 1o Teme "OnrTuka'

166 PezepHblii ypok. O600mmenue u cucrematusanus 3Hanui mo reme "OcuoBsl CTO"

167 PesepBHbIil ypok. O60011IeHIE M cCCTeMaTH3alusl 3HaHUH 110 Teme "KopmycKysipHO-BOTHOBOM 1
nyanuszm"

168 PesepBHEIit ypok. O000IICHHE U CHCTeMaTH3alus 3HaHUH 110 TeMe "du3nka aroma" 1

169 PesepBHblitl ypok. O60011€HNHE U ccTeMaTH3alus 3HaHui 1o TeMe "®u3nka aToOMHOTO A1pa U 1
3J€MEHTapHbIX YacTull"

170 PesepBHblit ypok. O600111€HNE U CUCTeMAaTH3alMs 3HAaHU 10 TeMe "DIIeMeHThI acTpodu3uku" 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170







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

®usuka: 11 knacc: 6a30BbIi U yriyOJIEHHBIA YPOBHU: YUEOHUK JIJISl yUAITUXCS
oO1eoopa3oBarenbHbIX opranu3anuii/ A.B. I'pades, B.A. [Toroxes, A.M.
Canenkwmii u 1p. - M.: Benrana-I'pad, 2017. — 464 c.

s noBTopenus: Gusnka: 10 kmacc: 6a30BbIi U yTrITyOIEHHBIN YPOBHU: yUeOHUK
JUTS yyammxcs o01eo0pazoBaTenbHbix opranuzauuidi/ A.B. I'paues, B.A.

[Toroxe, A.M. Caneuxuii u ap. - M.: Benrana-I"pad, 2017. — 464 c.

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

1. Kupuk JI.A. ®u3zuka-10. Pa3HOypOBHEBBIE CAMOCTOSTEIBHBIE U KOHTPOJIbHBIE
paboThl. — 3-¢ u3., nmepepad. — M.: MJIEKCA, 2012. — 192 c.

2. Kupuk JI.LA. ®usuka-11. Pa3HOypOBHEBBIE CAMOCTOSATEIBHBIE U KOHTPOJIbHBIE
pabotel. — M.: UJIEKCA, 2009. — 192 c.

3. Konudukatop snemMeHTOB cofiep:kanusi U TPEOOBAHHM K YPOBHIO MOJATOTOBKH

BBITTYCKHUKOB 00I11€00pa30BaTEIbHBIX YUPEXKIACHUM 715 ipoBeieHus B 2024 roxy

EI'D o ¢usuke.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET



Caiit u3narensctBa «Benrana-I'pady», paznen: Merogudeckas moanepxka.
®uzuka. (A.B. I'paues,B.A. [Toroxes, A.B. CenuBepcToB). Anpec:
http://www.vgf.ru

https://resh.edu.ru/subject/28/9/ - Poccutickas 31eKTpOHHAs IIKOJIa
Www.ivanovo.ac.ru/phys - samuknoneann, oudauoreku, CMU, By3bl, HaydHbIC
opraHu3anuu, KoH()epeHIIuy u Aap.

www.history.ru/freeph.htm - 15 obydaronux mporpaMm 1o pa3IuIHBIM
pasnenam hU3UKU

WWWw.physics.nad.ru - TpexmMepHbie aHUMAIMK U BU3yau3aliys 1o (Gpusmke,
COTPOBOXKIAOTCS

TEOPETUUECKUMH O0BSICHEHUSIMH.

http://www.elmagn.chalmers.se/%7eigor - cipaBo4HOE H3aHKE, COJICPIKaIICe
CBEJICHUS TI0 BCEM 00JIaCTsIM COBPEMEHHOU (PH3UKH.

www.elementy.ru - caiit o ¢pyHIaMEHTaIBHOM HayKe: HOBOCTH HAyKH, HaydHas
OMOIMOTEeKa, BUICO3AIUCH, JICKIIMH, ITOI00pKa 3aHUMATEIIbHBIX 3a]1a4
http://elementy.ru/posters/spectrum - uHTepaKTHBHbIC IJIAKATHI
http://school-collection.edu.ru/- enunas kosuIeKins 00pa3oBaTEIbHBIX MU(POBBIX
pecypcoB

http://fizkaf.narod.ru/metod.htm

http://presfiz.narod.ru/zf/
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