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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero obmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTenbHOil mporpamMmsbl, mpenacraBieHHsix B PI'OC COO, a
Takke ¢ ydétoM (enepanbHON pabodeit mporpaMmbl BoctuTaHus W Konmenun
npenojiaBanus yueObnoro npenmera «dusuka» B 00pa3zoBaTEIbHBIX OPraHU3AIUAX
Poccuiickoit ~ denepanuy,  peaqu3yOIMMX  OCHOBHBIE  00pa3oBaTelIbHBIC
IPOTrPaMMBL.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHAaBIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBS3EH,
JOTMKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEM  0Oydaromuxcs.
[Iporpamma mno ¢Qusuke MAa€T OpeacTaBIECHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeruu OOy4YeHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CpPEICTBAMHU
yuebHoro npeamera «duznka» Ha yriayOoJIEHHOM YPOBHE.

N3yyenue kypca (u3uku yriayOJEHHOTO YPOBHS IO3BOJIAET peaTn30BaTh
3a/layu MPOPECCUOHAILHON OpPHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUHU IS
MPOSIBJICHUSI CBOMX HHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CHOCOOHOCTEH KaXKJbIM
OoOy4Jarommmcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs 00pa3oBaHUs B
opraHu3anusx NnpodecCUOHATLHOTO O00pa3oBaHUs MO Pa3IMYHBIM  (PU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATIBbHOCTSIM.

B mnporpamme mo (Qusnke ONpEnensioTcs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO 0OIIETo 00pa30BaHUs: JTUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHno-
METO/IOJIOTUYECKON OCHOBOW il  pa3pabOTKu TpeOOBaHUM K JUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIINXCS, OCBOMBIIHMX
nporpamMMmy 1o (U3MKE Ha YpPOBHE cCpeaHero oOmiero oOpa3oBaHHs Ha
yrayOJn€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/AESITEIbHOCTHBIN MOIXO/.

[Iporpamma 1o gpu3MKe BKIIOYAET:

IUIAaHUPYEMBbIE pe3yJIbTaThl OCBOCHMSI Kypca (PU3UKKM Ha YyriayOiaEéHHOM
YPOBHE, B TOM YHCJIE€ TIPEAMETHBIC PE3YJIbTATHI IO T0/1aM 00YUYEHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojiamMm o0y4eHusl.

[Iporpamma 1o ¢u3UKEe HUMEET NPUMEPHBIM XapakTep M MOXKET ObITh
WCIIOJI30BaHA YUUTEIAMU (DU3UKHU JUTsI COCTABIICHUS CBOUX Pab0OYMX IPOTPaAMM.

[Iporpamma mo ¢u3rKe HEe CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIEH U
NPEAOCTAaBISICT BO3MOKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAMYECKUX
MOJXO/J0B K TMpernojaBaHuio (U3MKU HA YIIIYOJIEHHOM YPOBHE NpHU YCIOBUU
cOoXpaHeHus 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.



®duszuka kak Hayka o Hambosee OOIIMX 3aKOHAX MPHUPOABI, BHICTYMas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUU 00 okpyxkaroiieM mupe. LIKompHBINH Kypce GUBUKH — CHCTEMOOOPA3yIOMni
JUTSl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HW3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE U AKTHBHOE
npUMeHEeHHE (U3NYECKUX 3HAHWM OMPEIENNIO XapakTep W OypHOE pa3BHTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMU CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKIaJ B (OPMHPOBAHHUE E€CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMHUPOBaHHE YMEHUIN MPUMEHSATh HAyUHBIN
METO/1 IO3HAHMSI IPY BBIITOJIHEHUH UMH Y4€OHBIX HCCIIEOBAaHUM.

B ocHOBY Kypca (pu3HUKHN Ha ypOBHE CpPEHETO 00IIEero 00pa30BaHus MOJI0KEH
PSI UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

Hoea uenocmnocmu. B COOTBETCTBHM C HEM KypC SBIIETCSA JIOTHYECKH
3aBEPIIEHHBIM, OH COJIEP)KUT MaTepual U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B CcOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0benMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBisercs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea cymanumapuzayuu. EE peann3anus NPeaIosaracT HCIOJIb30BAHKE
TYMaHUTApHOTO MOTEHIMala (U3NYECKON HayKu, OCMBICIIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIeCTBa, a TakKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc gusuku yriry0i€HHOTO ypOBHS
IIPEAINOIAaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKHUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipm 3TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKUE YCTPOMCTBA, U
TE€XHOJIOTHH.

Hoea j3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJEp)KaHUs, IMOCBSIIEHHBIX SKOJOTMYECKUM MpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKUW M TEXHOJIOTHM, a Takke 00CYXIeHUs
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHME cofiepKaHUs MTPOTPAMMBbI 1O (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
NPUHLIKAINAX CUCTEMHO-IEATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THUX
IPUHLIAIIOB 0a3UpyeTcsl Ha MCIOIb30BAaHUH CAMOCTOSITENIEHOTO YKCIIEPUMEHTa KaK
MOCTOSTHHO JIeHCTBYyIOIIero Qaxkropa yuyeOHOro mpouecca. s yriayOn€HHOTO
YPOBHS — 3TO CHCTEMa CaMOCTOSITEJBHOTO YYEHHYECKOTO JSKCIEpPUMEHTA,



BKJTFOYAIONIETO (PpOHTAIbHBIE YYEHWYECKHE OMBITHl MPU HM3YYCHUH HOBOTO
MaTtepuana, JabopaTopHbie paboThl U pabOThI TpakTUKyMa. [Ipyu 3TOM BO3MOKHBI
IBa crocoba peanu3alnuyd (QU3MYECKOro TpakTukyma. B mepBoM ciyudae
MpaKTUKyM npoBoAuTcs 160 B koHie 10 u 11 knacco, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUN B KaXJIOM M3 3THX KjaccoB. BTopoit cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIAOOpAaTOPHBIX pabOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce uzyudeHus paszaena (temsl). Ilpu stom monm paboramu
MPaKTUKyMa MOHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOr0, 0000IEHHOTO BUIa O€3 MOMIAroBO HHCTPYKIIMH.

B nmporpamme 1mo (@usMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOpHBIX pabOT M MpakTUKyMa MpECTaBiICHAa €IWHBIM MepedHeM. Bribop
TEMATUKH JJI 3THX BHJIOB YUCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30BaTEIbLHOTO MpoIlecca UCXO/s U3 OCOOEHHOCTEHN MOYypOYHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJaJIcHUE OOYyYarOUIMMHUCS YMEHHUSIMU MPOBOJUTH TNPSIMBIE UM KOCBEHHBIE
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PM3MYECKUX BEJIMYUH U MOCTAHOBKY
OTIBITOB T10 MTPOBEPKE MPEITIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHENSETCA PEHICHUIO PAcYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7add C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3MUYECKOU MOJENbIO, TTO3BOJSIONINE MPUMEHSThH
M3YUYCHHbIC 3aKOHBl U 3aKOHOMEPHOCTH KaK W3 OJHOr0 pasliefia Kypca, TaKk U
WHTErpUpys MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3ienioB. [[s KauyecTBEHHBIX 3aj1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKux SBICHUN U MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYIoIIre BhIOOpa
(bu3nYeCcKoi MOJIENHU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIyOJaEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHus JOJKEH U3Y4YaThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kaOunere (U3MKM JOMKHO OBITH HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHUE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpamMme 1o
(bu3MKEe YYEHUUECKHX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pYAOBaHHE.

JlemoHCTpanmonHoe obOopynoBanue (opmMupyercs B COOTBETCTBUU C
NPUHIUIIOM MUHUMAJIBHOM JOCTATOYHOCTH W  OOECIEeUUBAET IOCTAHOBKY
MEePEUYUCICHHbIX B TMporpaMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpALMN st
WCCJICMOBAHMUSI  WM3Y4YaeMbIX  SIBIEHUW ©  TPOIECCOB, OMIUPHUUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMECHECHHA.

JlaGopaTopHoe 00OpynOBaHHE MJII YYCHUYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcsi B BHJIE TEMAaTHUYECKUX KOMIUJIEKTOB W OOECleunBaeTCs B pacuére



OTHOTO KOMIUJIEKTa Ha JBYX OOydJaromuxcs. TeMaTH4ecKue KOMIUICKTHI
71a060paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITh TOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU AHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JTaOOpATOPUH.

OCHOBHBIMHU HEJIIMHU U3yUeHUsI PUZUKHU B 001IeM 00pa30BAHUU SBIISIFOTCS:

dbopMHEpOBaHWEe WHTEpPECa H CTPEMJICHUS OOYYaOIMXCS K HAYYHOMY
W3YYECHHUIO TPUPOJBI, PA3BUTUEC HUX HUHTEIUICKTyalIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

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

dbopMHpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTpOEHUS MaTepuu U PyHTaMEHTAIBHBIX 3aKOHOB (DM3HKU;

dbopMHpoBaHE YMEHUM OOBSICHATD SIBJICHUS C UCTIOIb30BaHUEM (DU3UUECKUX
3HAHUW U HayYHBIX JOKa3aTEIbCTB;

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

pa3BUTHE  MPEACTABICHUH O BO3MOYHBIX chpepax  Oyayuiei
npoecCUOHANbHON  JESATENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHHUI0 B 5TOM HalPaBJICHHH.

JlocTikeHHne 3TUX 1elield 00ecneuyrnBaeTCsl pPeleHUEM CIEAYIOIUX 3a1ad B
npoIriecce u3yueHus Kypca GU3uKi Ha YPOBHE CPEIHETO 00111ero 00pa3oBaHus:

MpUOOPETEHNE CUCTEMBI 3HAaHUN 00 00IIUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYIO  (U3UKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUN TPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs1 OOBSICHEHUS
(bu3nYeCKUX SIBICHUNW B TPUPOJAE W ISl MPUHATUS TPAKTUUECKUX pPEIICHUN B
MMOBCEIHEBHOM YKU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
bu3nuecKoil MOAEINbI0, 3a/ay, MOAPA3yMEBAIOIIMX CAMOCTOSITENBHOE CO3JaHHue
dbu3nyeckoil MojJeNd, aJleKBaTHOW YCIOBMSIM 3aJaud, B TOM 4YHUCJIE 3ajad
WHXXEHEPHOT0 XapaKTepa,

NOHMMaHuEe (U3NUYECKUX OCHOB M TMPHUHIIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPELY;

OBJIaJICHUE METOJIaMH CaMOCTOSATEIIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
GbU3NYECKUX DKCIEPUMEHTOB, aHalIW3a M HUHTEpHpeTanuu HHPopMaIuy,
ONpeIeNICHNs TOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTATa;

CO3/IaHUE YCJIOBUM I PAa3BUTUS YMEHUU IMPOEKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETbHOCTH;



pa3BuUTHE UHTEpeca K chepam mpoecCuOHATBHON NEeITeTbHOCTH, CBSI3aHHOU
¢ pU3UKOM.

B cootBerctBun ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusznka» Ha YpOBHE CpEIHEr0o OOIIEro
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU TPOJODKEHHE
00pa30BaHMsI 10 CIEHHUATBLHOCTAM (DPU3UKO-TEXHUYECKOTO TPOGUIIS.

Ha uzyuenue ¢pusuku (yriayOn€HHbIN ypoBEeHb) Ha YPOBHE CPEIHETO OOIEro
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 xmacce — 170 gacoB (5 yacoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMmme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX M
IPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JElaeT BBIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEM 00yUarOIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOA O3HAHUS PUPOBI.

®duszrka — pyHIaMeHTalIbHAs HayKa o npupojae. HayuHslil MeTo/1 MO3HAaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

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

Croco06b1  m3MepeHusi (U3UYECKUX BEIMYMH (aHAJIOTOBBIE W IU(POBBIC
U3MEpUTENbHBIE MPUOOPHI, KOMIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

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

MopnenupoBanue (pU3NUECKUX SBJIICHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HWJealbHAasl KUIKOCTb, HACAIBHBIN Ta3, TOUYCUYHBIN
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €r0 MpUMEeHUMOCTU. Duzndeckas
TEOPHSL.

Ponb m MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIIbHOCTH JIOACH.

Yuenuueckuii skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.

N3mepeHne cuiibl TOKAa M HANPSHKEHUS B LEMU TMOCTOSHHOTO TOKa MpPH
MOMOIIIY aHAJIOTOBBIX U IU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

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

Paznen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxkeHHe. OTHOCUTETBHOCTh MEXAaHUYECKOTO JBUKEHUS.
Cucrema orcuéra.

[Ipsimast u oOpaTHast 3a7ja4u MEXaHUKHU.

Panuyc-BekTop MaTepuagbHOM TOYKH, €ro IPOEKIMM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpOCTb (CpeAHsisi CKOPOCTh, MTHOBEHHAas CKOpPOCTh) U
YCKOPEHHUE MaTepUaJbHOW TOUYKH, HUX MPOEKIIMU Ha OCHU CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTEPUaIbHON TOYKH OT BPEMEHH U UX
rpaduku.

CBobOonHOE mMajeHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOTO TOJ YTJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH H
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U MX TpaduKy.



KpuBonunenHoe  nBuxkeHue. JIBMKEHHME  MaTepUAIIbBHOW  TOYKM  I10
OKPYXXHOCTH. YTJIOBas W JuHEWHas ckopocTh. [lepmom m vactora obOpareHus.
[leHTpocTpeMuTENbHOE (HOPMAIBHOE), KacaTENbHOE (TAHI€HUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpOWCTBA W TEXHOJIOTMYECKHE IMPOIECChl: CHUIAOMETP,
JBMKCHHE CHApSIOB, LIETIHbIE, MIecTepéHYaTble U peMEHHBIE Mepenayd,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, UIUTIOCTPAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JIBUKEHUSL.

Crioco0bI ucceI0BaHusl IBUKEHU.

WnmrocTpanus npeaenbHOro nepexoia i N3BMEPEHHEe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMXKEHUM C UCTIOIb30BAaHUEM MEXAHU3MOB.

[Tagenue Ten B BO3AyXe U B pa3peKEHHOM IPOCTPAHCTBE.

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

Hanpasrienue CKOpoCTH MPH IBUKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHHME TyTeW, TPAEeKTOPUM, CKOPOCTEH NBMIKEHHUS OJHOIO U TOTO Ke
TeJa B pa3HbIX CUCTEMAaxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3ydyeHne HEpaBHOMEPHOIO JIBUKEHUS C IIEJIbIO ONPEENICHUsT MTHOBEHHOU
CKOPOCTH.

N3mepenune yckopeHusl Mpu MpsSMOJIMHEHHOM PaBHOYCKOPEHHOM ABM)KEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IMYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBIKEHUU.

N3Mepenue  yCKOpeHUs CBOOOJTHOTO naJIeHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOIL TabOpaTOpUN).

N3yuenne nBUXKEHUS Tejla, OPOIIEHHOrO0 TroOpu30HTalbHO. IIpoBepka
TUIOTE3bl O NPSIMOM MPOMOPLHMOHATBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
noJiéTa U Ha4aJlbHOM CKOPOCTHIO TeJa.

W3ydyeHue IBWKEHUSI Tella MO OKPYXKHOCTH C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Tepuojaa OoOpalieHUs] KOHMYECKOr0 MasiTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hbrorona. MHepumanbHbple cucteMbl otcu€ra. [IpuHimn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
PUMEDBI).

Macca Tena. Cuia. [IpyuHImn cyneprno3unuu Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHOM TOUYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

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

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOIO MAaJI€HUSI OT BBICOTHI
HaJ IMOBEPXHOCTHIO IUIAHETBI U OT reorpapuueckoi MmUpoTHl. J[BH>KEeHUE
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Keriepa. [lepBas kocMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec tema, aBmxymierocs c
YCKOPEHHEM.

Cuna Ttpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBICHUS MPU ABUKEHUU TEjla B
JKAJKOCTH WX rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBHUKECHHS.

Hasnenune. ['mapocratnueckoe nasienne. Cruita Apxumena.

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

Hemoncmpauuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX U HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

KaueHrne JByX LHMIMHAPOB WM IIAPOB PA3HOM MacChl C OJIMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIMAIBHON CUCTEMBI OTCYETA.

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

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TEI.

N3Mepenune macc 1o B3auMOoACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOIBEME U MTA/ICHUH.

L{eHTpOoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npAKmMuKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI IIPU JBMXKEHUHM OpycKa MO HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THUIOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS Opycka I0
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B NPYXHHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIIvH.

V3ydeHne MBHKEHUS CHUCTEMBI TEJ, CBA3aHHBIX HUTBIO, IEPEKUHYTOH depes
JErKuit OJIOK.

N3mepenne kodpduimenta TpeHus 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucuMOcTH Frp(N).

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

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Teina. MOMEHT CHIbl OTHOCHUTEIBHO OCH BpauieHus. llnedo cuisl.
CnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TspkecTu Tena.

YcoBus paBHOBECHS TBEPAOTO TeIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA W TEXHOJOTHYECKME IPOLECCHI: KPOHIITEWH,
CTPOUTEINIbHBIN KpaH, pel€TdyaTble KOHCTPYKIIUH.

Jemoncmpayuu.

Y ciioBUst paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccenenoBanue yciloBUM paBHOBECUS TBEPAOIO Tea, HMEIOLIErO0 OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coOXpaneHusn 6 MexaHuxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMbI MAaTEPUAJIbHBIX TOUYEK. L[eHTp Macc
CUCTEMbI MAaTEpUAIIBHBIX TOUEK. Teopema o IBH>)KEHUU LIEHTPa Macc.

NMnynibe CHITBI M UBMEHEHHUE UMITYJIbCA TEINA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE OBHKEHUE.

MomMeHT umiynbca mMarepuanbHOM TOUYkW. [IpeacraBiieHMe O COXpaHEHHHU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

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

MOoIHOCTH CUJIBI.

Kunernueckass 3Heprusi MaTepualibHOW TOYKH. Teopema 00 W3MEHEHHH
KMHETUYECKOW YHEPTUU MATEPUATIBHOU TOUKHU.



[loreHnManbHple W HENOTEHUMANbHbIE Ccuibl. [loTeHmanpHas >SHeprus.
[TorenuunanbHast sHEpTUs ynpyro aepopmupoBaHHON npykuHbl. [loTeHIManpHas
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM mone. [loreHmumaneHas sHeprus
TeJla B IPABUTALIMOHHOM I10JI€ OJHOPOJHOTO 1Iapa (BHYTpU U BHE 1mapa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeThsd KocMUYecKasi CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAHHMYECKOW SHEPIUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHrne bepHyu Ui MACAIBHOM JKMIKOCTH KaK CIIEJACTBHE 3aKOHA
COXPaHEHUS MEXaHUYECKOU JHEPTHH.

TexHuyeckue yCcTpoMCTBAa M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKECHUE PAKET,
BOJOMET, KOMNEpP, MPYKUHHBIM MHUCTOJET, TUPOCKOM, (UrypHOE KaTaHHE Ha
KOHBKax.

Jemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTrBHOE NBMXEHUE.

N3mepeHne MOITHOCTH CUJIBL.

M3MeHeHne sHepruM Tejia Mpu COBEPIICHUN PaOOTHI.

B3auMHbIe mNpeBpalieHUs] KUHETHYECKOM W MOTEHUHAIBHON SHEPIHi IIpH
JEWCTBUU HA TEJIO CWIIBI TSYKECTH M CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEpPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKmuKym.

M3mepenne nMiryiibea Teia o TOpMO3HOMY ITYTH.

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

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanye COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aMMOJEHCTBUH.

N3MepeHne KHHETUYECKON YHEPTUU TeJIa 110 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHJIBI
TpEHUSI.

Onpenenenue padbOThl CWIIBI TPEHHUS TPH JIBMXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pasznea 3. MosekyasipHas pu3uKa U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXEHUSI MOJIEKYJsipHO-KMHeTnYeckon Tteopuun (MKT), ux
ombiTHOE oOocHOBanme. Jlubdysus. bpoyHOBckoe nBMKEeHHE. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monemm CTpOeHHs Trasos,
KHUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE ITHX



mozened. Macca u pazMepel Mojekyn (atomoB). KommuecTBo BemniecTsa.
[TocTosinHast ABoraapo.

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

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

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. Ao6comoTHAs
TeMriepatypa (mkana temneparyp Kenbuna). 3akon Jlanbrona. M3omporneccsl B
UJeabHOM Tra3e C I[IOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsi3p  MEXIOy [JaBJIEHHEM U  CPEIHEHM KUHETUYECKOW  3Heprueu
NOCTYINATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOr0 raza (OCHOBHOE
YPaBHEHHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH HICATBHOTO Ta3a).

CBsi3b a0COIOTHON TeMIepaTypbl TEPMOJIUHAMUYECKON CUCTEMBI CO CpeIHEH
KMHETHYECKOW SHEPTUEN MOCTYNATEIbHOIO TEMJIOBOTO IBHKEHUS €€ YaCTHUL.

TexHH4eCcKre YCTPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHuE HAaHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopenu IBUXKEHUS YaCTHIL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOIO JIBUKEHUS.

HNuddysus sxuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJEKyJI.

Mopnenu KpucTauIn4ecKuX peméToK.

HabGnroaenue u nuccieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HccnenoBanue mpouecca yCTAaHOBJIEHMS TEIUIOBOIO PaBHOBECHUS IIPH
TEIJI000MEHE MEXITY TOpsSUYEil U XOJIOAHOU BOJOM.

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAHO MCIOJIb30BaHUE
urdpoBoii 1abopaTopun).

N3yuenue n30X0pHOro mnpoiecca.

N3ydenne nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmogunamuueckas (T[]) cucrema. 3agaHue BHEIIHUX YCIOBUW IS
TEPMOJAMHAMUYECKON CUCTEMBbl. BHENIHNE U BHyTpeHHUE napaMeTpsl. [lapamerpsl
TEPMOJMHAMHUYECKON CHUCTEMbl KaK CPEJIHUE 3HAYEHHUSI BEJIUYWH, OMUCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hawano tepMmoauHamuku. (CaMONpou3BOIbHAA — peJakcanus
TEPMOJUHAMHUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mopens uaeanbHOrO Tra3a B TEPMOJMHAMUKE — CHCTEMa YpaBHEHMWIL:
ypaBHeHHe MenaeneeBa—Kianeiipona u BbIpaK€HUE ISl BHYTPEHHEH S>HEPTUH.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jyisi BHyTPEHHEU SHEPTUU OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

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

Temnonepegaya  kKak  crnoco0  M3MEHEHUsS  BHYTPEHHEHW  SHEpPruu
TEPMOJMHAMHUYECKONM  cucTeMbl 0Oe3  coBepuieHus paboTel. KoHBekuus,
TEIUIONPOBOJAHOCTD, U3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YaelbHass W MOJSIpHas
TEIUTIOEMKOCTH BelleCcTBAa. YpaBHeHHMe Maiiepa. YnenpHas TEIUIOTa CrOpPaHHUs
TormBa. Pacuér konuuecTBa TEIUIOTHI Npu  Temionepenadye. I[lonstue o0
aanabaTHOM IpoIiecce.

[lepBblii 3aKkOH TepMOAWMHAMHKU. BHyTpeHHssi »sHeprus. KonmdecTBo
TEIJIOTBI W paboTa Kak MeEpbl W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoili 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX MPOIECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOIUT
eIMHCTBEHHAs afanabara. AGCONIOTHAS TeMIeparypa.

Bropoii 3akOH TEpMOJAMHAMHMKHA JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeaTh TEIIOTY OT 00Jiee XOJOAHOTO Telia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeobpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHumer nerctBus TerioBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KIIJI. [ukin Kapno.

DKOJIOTMYECKUE ACMEKThI MCMOJIb30BaHUS TEIUIOBBIX JBUTaTeNeh. TemioBoe
3arps3HEHUE OKPYKAIOIICH CPeIbl.

TexHuyeckrue yCTPOMCTBA M TEXHOJOTMYECKUE IPOILIECChl: XOJOAWIBHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpaTOpHBIA ABUTATENH, TapoBas TypOuHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIM3ALUS «TEIUJIOBBIX» OTXOJ0B C
MCIIOJIb30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIIUBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTHUH.

Hemoncmpayuu.

H3meHenune Temmneparypsl pu ainadaTHYeCcKOM PacIIupPEHUN.

Bo3nymHoe orauso.

CpaBHeHUE YAETBHBIX TEIUIOEMKOCTEH BEILIECTB.



CriocoObl M3MEHEHUST BHYTPEHHEN DHEPTUH.

HccnenoBanue aquabaTHOTO Mpoiiecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepenne yaenbHON TEIIIOEMKOCTH.

HccenmenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KATICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHaeHcamwms. lcmapeHne W KureHue. Y AelbHas
TEIJIOTa Mapoo0pa3oBaHUA.

HacelllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M JABJIECHUS HACBIIMIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BbEMA HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TeMIEpaTypbl KUTIEHUS OT J1aBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

Tépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lmaBieHne W KpucTamM3auusa. YJIeJbHAas TEIJIOTa IUIABJICHUS.
CyOnumarnusi.

Hedopmanuu tBEporo Tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TemnoBoe pacimupeHue XUIKOCTEH U TBEPABIX Te, 00bEMHOE M JMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUHUHA
TEIJIOBOTO paclIMpeHHs Tell (Ha KAYECTBEHHOM YPOBHE).

[IpeoOpa3zoBanue s3HEprun B Pa3zoBbIX MEPEX0ax.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxnoctHoe HaTspKeHHE. Ko huimeHT MmOBEPXHOCTHOTO HATSHKCHHUS.
Kanumsipasie siBinenus. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKUE TIPOILIECChI:  KHUIKUE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TermioBoe pacipeHue.

CBoiicTBa HACBHIIIICHHBIX TTAPOB.

Kunenune. Kurnienue mpy noHM>KEHHOM JTaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUS.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CmaunBaHue.



Kanumnsipasie siBIeHuUs.

Mopaean HEHBIOTOHOBCKOU JKHUIKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS! KPUCTAINIMYECKOTO BEIIECTBA.

Bunasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnuie padomul, npaKmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IJIABJICHUS JIbJA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

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

N3mepenne ko3 duirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenune moayns FOxra.

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

Pa3znen 4. JiaekTpoauHaMu KA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanys Tel U €€ NPOSBICHMs. OJIEKTpUYECKHil 3apsn. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, NHMAIIEKTPUKA W IMOJYIPOBOJHUKH.
DJIEMEHTAPHBIN JJICKTPUYECKHM 3apsii. 3aKOH COXPAHEHUS BJIEKTPUUYECKOTO
3apsna.

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

Hanpsoxkéanocts  anektpuueckoro  moind.  [IpoOueiii  3apsna.  Jlunum
HaIpsKEHHOCTH DJIEKTPUYECKOTO 1MoJsA. OTHOPOIHOE IIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO IOJA. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loteHinumaneHas SHeprus 3apsga B JJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3neKTPOCTaTUYECKOrO NoJiA. CBA3b HANPS)KEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAJIIOB ISl JIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOrO, TaK U
HEOHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULIUY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PAaBHOMEPHO 3apsKEHHOro Mo 00bEéMy Imiapa. [lose paBHOMEPHO 3apsKEHHOU
OecKOHEYHOM TUIOCKOCTU. KapTuHbBl JMHUI HANpsXKEHHOCTH O3TUX MOJEH U
DKBUITOTEHLIIHMAIBHBIX ITOBEPXHOCTEN.

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

JuanexTpuku B AIEKTPOCTATUYECKOM oJIE. Jlusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



Konpaencarop. DIeKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTD TIIOCKOTO
KOHJIEHCATOpaA.

[TapannensHOE coenMHEHNE KOHIeHCAaTOPOB. [locmenoBarenbHOe COeMHEHNE
KOH/JICHCAaTOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUECKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJIeHCaTOphl, reHepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX IIIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3APSKEHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOKCTBO U JEUCTBUE KOHICHCATOPA MOCTOSHHOM U MIEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus IEKTPUUECKOTO MOJI 3apKEHHOTO0 KOHJIEHCATOPa.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKkmuKym.

OueHka cuil B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMO/IA.

N3ydeHnne npoTekaHusi TOKa B LEMU, COJACPHKAIIECH KOHIEHCATOP.

Pacnipenenenue pa3HOCTH MOTEHIIMAJIOB (HampsHKEeHMST ) pu
IIOCJIEIOBATEIILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccenenoBanue paspsga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHwlil 31eKmpuyecKuil mox.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcioBusl CymecTBOBaHUSL ITOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. McTOYHMKH
toka. Hanpsikenue U u DJ1C é.

3akoH OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE COIPOTHUBJICHUE. 3aBUCUMOCTh COIPOTHUBJICHUS
OJHOPOJIHOTO MPOBOJHUKA OT €ro JUIMHBI M IUIOIIAAW MONEPEYHOTO CEUCHMUS.
Y nenpHOE CONPOTUBIICHUE BEILIECTBA.

[TocnenoBaTenbHOE, MAPALICIBHOE, CMEIIAHHOE COCIUHEHNE MPOBOJIHUKOB.
Pacuér pazBeTBIEHHBIX AekTpruueckux mnenei. [Ipasuna Kupxroda.



Pa6ora snekrpudeckoro Toka. 3akon [xoyns—Jlenua.

MONIHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BbIAENsieMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COIPOTUBJIECHHE HCTOYHMKA TOKa. 3akoH Oma s
MOJHOM (3aMKHYTOM) DJJICKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

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

Jemoncmpayuu.

N3mepeHre CUilbl TOKA U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANPSDKEHUS I PE3UCTOpa,
JIaMITbl HAaKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTHUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOLIAH MOMEPEYHOr0 CEUEHUS U MaTepHuana.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT COMPOTUBIICHUS MIPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUSI.

CrnocoObl coelMHeHHns UCTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanue pa3HOCTH MOTEHUMAJIOB MEXAY MOJIOCAMU HMCTOYHHMKA TOKA
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaeabsHOro COMPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpPSDKEHUS IS JIAMITBI
HaKaJIUBaHMUSI.

YBenuueHue npejiesia u3sMepeHus ammnepMerpa (BoabTMeTpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHMKA TOKA.

Uccnenoranne 3aBucumoct IJIC raabBaHUUECKOrO 3JIEMEHTA OT BPEMEHU
MpU KOPOTKOM 3aMbIKaHHH.

HccnenoBanre pa3HOCTU MOTEHIMATIOB MEXIY MOJKOCAMH MCTOYHMKA TOKa
OT CHJIBI TOKA B IIEMH.

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

Tema 3. Toku 6 pa3uunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOAUMOCTE TBEPIBIX METAIIOB. 3aBUCUMOCThH COIMPOTUBIICHUS METAIJIOB OT
temmnepatypbl. CBEpXIPOBOAUMOCTb.



DneKkTpuYeCcKHil TOK B Bakyyme. CBOICTBA AIEKTPOHHBIX ITyYKOB.

[TosrynpOBOJHUKH. CoOcTBeHHass W TpUMECHass  IPOBOJAUMOCTb
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJEKTPUYECKUA TOK B JJIEKTPOJUTAX. ODJIEKTPOJUTHYECKAS IUCCOLMALM.
Onextponn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Paznuunele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHU4ecKue yCTpOMCTBA M IPAKTHYECKOE IPHMEHEHHE: Ia30pas3psiIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPBI: JHOJ,
TPAH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, pAaPUHUPOBAHUE MENH,
BBIIUIABKA aJIIOMHUHMSL, SJIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJNIOB OT TEMIIEPATYPBI.

[IpOoBOIMMOCTB RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

HckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuit saxkcnepumenm, nabopamopnoie padomol, nPAKMUKyMm.

HaGmronenue snexTposusa.

N3mepeHne 3apsaa OTHOBAIEHTHOTO HOHA.

HccnenoBaHre  3aBUCMMOCTH  CONPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BEIUYHMH C UCIOIb30BAHUEM aHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTMYMH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(bu3MUecKuX BEIUYHMH, NpPOBEpKa MPEMJIOKEHHBIX TUIoTe3 (BbIOOp M3 pador,
ONMCAHHBIX B  TEMAaTUYECKHUX  pazlenax «YUYEHHYECKHH  DKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonéaHoro ypoBHs B 10 kmacce
OCYLIECTBIISIETCSI C YUETOM COJIEPIKATEIBHBIX MEXKIIPEIMETHBIX CBSI3€H ¢ KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemmusie nonamus, C6A3aHHbIE C U3YUCHUEM MEN 0006 HAYUHOZ0
no3HaHuA: SBJICHHUE, HAay4yHbId (DaKT, rumotesa, (u3MYecKas BeTUYMHA, 3aKOH,



Teopus, HAOJIOACHHE, DSKCIEPUMEHT, MOJCIMPOBAHHE, MOJEIb, H3MEpPEHHE,
MOTPENIHOCTA U3MEPEHHH, U3MEPUTENIbHBIE MPUOOPHI, IU(pOBast 1abopaTopusl.

Mamemamuka: pemieHUe CUCTeMbl ypaBHeHHMH. JIuneilHas QyHKIuS,
napaboia, runepOosa, ux rpaguku U cBoicTBa. TpUroHoMeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
BekTopsl 1 MX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOU Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anus OHOOPraHMYECKOro TOIUIMBA U BBIPAOOTKM «TEIUIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B KUBOU MPHUPOJIE.

Xumua: TUCKPETHOE CTPOCHME BEIIECTBA, CTPOCHHE AaTOMOB U MOJEKYJ,
MOJIb BELIECTBA, MOJISIpHAs Macca, IOJIyYeHHE HaHOMaTepuasoB, TEIUIOBbIC
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBI, JIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTHIECKAS AUCCOIUAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOTIHS.

TI'eocpaghusa: BnaxxHOCTh BO3/yXa, BETPhl, 6apoOMeTp, TEPMOMETD.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIIONb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMHK), MCTOJIh30BAaHNUE 3aKOHOB COXpaHECHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTENb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, ObITOBOW XOJOJUJIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
NOJly4YE€HUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
ra3opaspsAHbIE JIAMITbI, TOJTYIPOBOIHUKOBEIE MPUOOPHI, TaTbBAHUKA.

11 KIIACC

Pa3znen 4. DaekTpoauHamMuKa.

Tema 4. Macnummnoe noe.

B3auMonencTBre TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHOMO cyneprno3unuu
MAarHUTHBIX NOJEN. JIMHUYM MarHUTHOU MHAYKIIUU.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHMKA, KATYIIKH U
KpyroBoro Butka). OneIT Opcrena.

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHUE 3apsHKEHHOW YaCTHULIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cusl Jlopenna.

MaruautHoe nose B Bemectse. DeppoOMarHeTuky, rapa- U IMaMarHeTUKH.



TexHu4eckue yCTpOMCTBA M TEXHOJIOTUYECKHE TMPOLECCHI: IMPUMEHECHUE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AIIEKTPOABUTATEND SIKOOU, YCKOPUTENHU 3JIEMEHTAPHBIX YaCTHII.

Jemoncmpayuu.

KaptiHa 7uHMA  WMHAYKOMM ~ MArHATHOTO  MOJS  IOJIOCOBOTO |
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

Kaptrna nrHUI MarHuTHOM MHYKIIMH TOJIA IJTMHHOTO MPSIMOTO ITPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBue JByX NPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

[eiictBrue cumbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOnronenue nBUAKEHUS MMy4YKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENUCTBUS ANEKTPOUZMEPUTEIBHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

HccnenoBanre MarHUTHOTO TMOJI HOCTOSTHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETHKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. dnexmpomazHumnas uHOYKYus.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOU
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOW uWHAyKiuu Papajes.
Buxpesoe anektpuueckoe nosne. Toku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B 1I€MH TOCTOSTHHOTO TOKa.
SBnenune camonnaykuuu. I1C caMOMHIAYKIINH.

DHeprusi MAarHUTHOTO TOJISl KATYIIIKU C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHuyeckue yCTpPONCTBA M TEXHOJOTMYECKHE MPOLECChl: HMHAYKIMOHHAS
Me€4Yb, COJICHOWU/I, 3allIUTa OT JICKTPU3ALMU TEJI IPU ABWKCHUN B MArHUTHOM MOJIE
3emu.

Hemoncmpayuu.

HabGnronenue siBjeHUS 3JIEKTPOMAarHUTHOM UHTYKITUU.

Uccnenosanne 3aBucumoctd OJIC UHAYKIUM OT CKOPOCTU W3MEHEHUS
MarHMTHOTO MOTOKA.



IIpaBuio Jlenna.

[TaneHne MarauTa B alFOMUHUEBOM (METHON) TPyOe.

SIBneHre cCaMOMHIYKIIUH.

UccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH MU3MEHEHUS
CUJIBbI TOKA B LEIIH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaAKMUKyM.

HccnenoBanue sIBIEHUS 3JIEKTPOMArHUTHOW UHAYKIIUU.

Onpenenenne MHIAYKIUA BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanre sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpnea S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Koiedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apMmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMHUYECKOE OIMCaHUE.
DHepreTUuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsSI MEXaHUYeCKOoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amrmutyna U ¢asza kojebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHUM €€ CKOPOCTH U YCKOPEHHUSI.

[lepuon u yactora koneOanuid. Ilepron ManbiX CBOOOIHBIX KOJieOAHMI
MaTeMaTH4eckoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHy»)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHMe 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOJIEOaHUS.

TexHruuecKue yCTpONUCTBAa U TEXHOJIOTMYECKUE MPOLIECCHl: METPOHOM, YaCHl,
KaueJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3amnuch K0ae0aTeIbHOro ABYKEHUS.

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

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

HccnenoBanre koyie0aHUMM Tpy3a Ha MACCHUBHOM TMPYKHUHE C LEJbIO
dhopMupOBaHUsI MPEICTABICHUN 00 HACATHHON MOJIENN MPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU MPU KOJICOAHUSIX TPpy3a Ha MPYKUHE.

HccnenoBanue BoIHYKIECHHBIX KOJCOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKmMuKym.



W3mepenue mnepuona CBOOOJHBIX KOJIEOAHUN HUTIHOTO U MPYKHUHHOTO
MasiTHUKOB.

M3yyeHue 3aKOHOB JBUYKEHUS TeJa B XOJ€ K0JeOaHNl Ha yIIPyTrOM IMO/BECE.

M3yyeHue ABMKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUH B IPYKUHHOM MasSITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHA.

HccnenoBanue BHIHYKICHHBIX KOJICOAHHI.

Tema 2. dnexmpomaznummnbsie Ko1e0anus.

KonebatenbHbiii KOHTYp. CBOOOJIHBIE 3IIEKTPOMAarHUTHBIE KOJICOAHUS B
ucanbHOM KoJsiebatenpHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsiia KOHJAEHCAToOpa ¢ aMIUIMTY/AI0M CHIIbI TOKa B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs SJHEPTUU B UACAIBHOM KOJE0ATEIbHOM KOHTYPE.

3aryxarommue 3JIEKTPOMATHUTHBIE Kosie0aHusl. BriHyX/1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHIJIBI TOKA W HANpsDKEHHsSl TMpPU Pa3IMYHON (opme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VWHIYKTUBHOCTH B LI€NM CHUHYCOMJAIBHOIO IEPEMEHHOIO TOKa. PEe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneansubiid  Tpancopmatop. Ilpom3BoacTBo, mepepadya W NOTpeOJICHHE
IIEKTPUYECKON SHEPTHH.

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

TexHUYeCcKue yCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOIO TOKA, JMHUH JIEKTpOorepeiay.

Jemoncmpayuu.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh 4aCTOThI CBOOOJHBIX KOJEOAHUIN OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMUX JIEKTPOMATrHUTHBIX KOJIEOaHUM.

Mopenp 31eKTpOMarHuTHOTO TeHEepaTopa.

BbiHyX1IeHHbIE CUHYCOUJaIbHbIE KOJIEOaHUS.

Pe3uctop, KaTymka MHAYKTUBHOCTH M KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

VY CTpoiicTBO U MPUHIMI AEUCTBUS TpaHCPOopMaTopa.



Mopens nMHuM 3IEKTpOoIIepeIadn.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

N3yuenue tparncopmaropa.

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

HabGnrogenue 351eKTpOMarHiTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIH MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA HMX pacnpocTpaHeHus. llomepeunbie u
MPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XeHHE, MperoMJIeHHE, HMHTephEepeHLUs U
TudpaKIms.

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

[ITymoBO€ 3arpsi3HEHUE OKPYKAOIIEH CPEMBI.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTalysl BEKTOPOB B JIEKTPOMAarHUTHOM BOJIHE.

CBolCcTBa  DJIEKTPOMArHUTHBIX  BOJH:  OTPaX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpakius.

[[Ixana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHuEe 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-nieup,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUHBIX U MPOIO0JIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepeHunu u auppakuuy MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pe30HAHC.

CBoiicTBa yibTpa3ByKa U €ro NpUMEHEHHE.

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

HccnenoBanne CBOWCTB AJIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHUe,
pesIoMJICHUE, TOJSIpU3aIs, udpaKius, HHTephepeHITHS.

Oo6nHapyxeHue nHHPAKPACHOTO U YIBTPAPUOIETOBOTO U3ITyUCHHM.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKmMuKym.



M3yueHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHnne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

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

OtpakeHue cBera. 3aKOHbI OTpakeHus1 cBeTa. [locTpoeHne n3o0paxxeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

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

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

IlonHoe BHyTpeHHee oTpakeHHe. [IpenenbHbI yroi IOJHOIO BHYTPEHHETO
OTPaKECHMUSL.

ColOuparome u pacceuBaroiiie JuH3bl. ToHKas JuH3a. DOOKyCHOE
paccTOSIHUE M ONTHYECKass Cuila TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPaccTOsIHUS TOHKOM c(epruyeckoil JMH3bl OT €€ F€OMETPUH U OTHOCHUTEIHHOTO
II0Ka3aTes MPEeJIOMIICHUS.

®opmysia TOHKOW JIMH3BL. Y BEIMYECHHUE, TaBAEMOE JIMH30M.

Xon sy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIABHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka NpsMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CHCTEMaX.

Ontuueckue npudopsl. Paspematomniast crnoco6HoCTh. [71a3 kak onTuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHblE HCTOYHUKH.
YcnoBuss HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. lIpuMepsl KiaccuyecKux
MHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HAOIIOICHUS
INIABHBIX ~MaKCMMyMOB TIpM NAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuszanus csera.

TexHuueckue yCTpOWCTBA M TEXHOJOIMYECKUE IIPOLIECCHl: OYKH, JyIa,
nepuckon, Qoroanmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapaTt, MpOCBETICHUE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeoMIIeHUs CBETA.

HaOnronenue noJiHoro BHyTPEHHETro OTpaxkeHus. Mojieib CBEeTOBOIA.

HUccnepoBanne Xojia CBETOBBIX ITYYKOB YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepeninm cBera.

HaOmronenne iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiiMOHHON PEIETKH.

Habnronenune nudpakimoHHOTO CIIEKTpA.

HaOnronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MOISIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

N3Mepenue nokasarens npeioMIICHUS CTEKIIA.

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

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIMH3.

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

[TonyueHnne n300pakeHUsI B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIECKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIInn 1 OJISIPU3AIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIINN JIa3ePHOTO U3IIYYCHUS HA IBYX IIEIISIX.

HaOmronenue aucnepcum.

Hab6mronenue u uccnenoBanue AUQPPakImOHHOTO CIIEKTPA.

N3mepeHnune IMHbBI CBETOBOM BOJIHBI.

[Tonydyenue cnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOIIM AU(PPAKIUOHHOM
PELIETKMY.

Pa3zges 6. OcHOBBI cIeIHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuubpl  IIPUMEHMMOCTH  KJIACCMYECKOM  mexaHuku.  [loctynatel
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl. [IpeoOpazoBanust  JlopeHia.
YcioBue npuYMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE
BPEMEHU U COKpAIICHUE JJIHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs3b MaccChl C SHEPrUEl U UMITYJILCOM PEIATUBUCTCKON YaCTUIIbl. DHEPTHUs
MTOKOSI.



TexHuueckue yCTpOMCTBA U TEXHOJOTMYECKUE MPOILIECChl: CIIYTHUKOBbBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YACTHIL.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA00PATOPHBIC PAOOTHI, MPAKTUKYM.

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

Paznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBEeCHOE TEIJIOBOE M3IIydeHHE (M3JIydeHHe aOCONIOTHO YE€PHOTO Tena).
3akoH cMemieHus Buna. I'unoresa [1nanka o kBaHTax.

®DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dorordpdext. Oneitel A. I'. CronetoBa. 3akonbl hoTodddexra. YpaBHEHHE
OunmTerHa 11 Gpororddexra. «Kpacunas rpanuma» Goroaddekra.

JlaBnenue cBera (B YAaCTHOCTH, [JIaBIIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkarollyr MoBepxHocTh). OmbiTel I1. H.
JleOenena.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoird. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIW3aluu JABWXKylIelcsa vactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOLIECHUSI HEONPENeIEHHOCTEH
['eitzendepra.

TexHHYeCKre YCTPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTodnemMeHT, (HOTONATYUK, TYHHEIBHBI MHUKPOCKOI, COJIHeUHas Oarapes,
CBETOJUOI.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanre 3ak0HOB BHeIIHETo (poToaddekra.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYNPOBOJHHKOB  OT
OCBELIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.

UccnenoBanne ¢poTope3ucTopa.

N3mepenune nocrossaaoi [lmanka Ha ocHOBe uccienoBanus Gororddekra.

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

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs aTtoMma. IlnaHerapHas Mojenb aToma
Pezepdopna.

[Toctynater bopa. M3nyuenue u nornomienre (pOTOHOB MPHU MEPEX0Jie aToMa
C OZHOTO YPOBHsI DHEPIUU HA IPYIOM.



Bunbl cnektpoB. CrieKTp ypOBHEHN 3HEpruM aTomMa BOJI0POIa.

CrnoHTaHHOE U BBIHYKJIEHHOE U3IyueHue ceeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBII KOMIIBIOTED.

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 JIMHEN4aToro cuekTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnass monens sanpa [elizenOepra—MBanenko. 3apsa sjapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTE. Aunbda-pacnaj. OJIEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. I'amma-usiyyeHue.

3aKkOH pPaJANMOAKTUBHOTO pacnaga. PaauMoakTWBHBIE HM30TOMNBI B IPHUPOJE.
CBOICTBa MOHHU3UPYIOUIETO M3Iy4YCHMs. BIusHME pATMOAKTUBHOCTH HA >KUBBIE
opranu3mbl. EcrecTBeHHbIN QOH n3inydenus. Jlozumerpusi.

DHeprus CBs3M HYKJIOHOB B siipe. SnepHbie cuibl. JledexT maccer spa.

Anepubie peaknuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
yOPaBIsieMOr0 TEPMOSIAEPHOTO CHUHTE3a. JKOJOTHYECKUE acCleKThl pPa3BUTHUS
AJIEPHON DHEPrETUKH.

Mertonsl perucTpanuy U UCCIIETOBAHUS AIIEMEHTAPHBIX YaCTHUL.

OyHaaMEHTaJIbHbIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI UM JICNITOHBI.
[IpencraBnenne o CtangapTHO Moaenn. KBapk-TitooHHas MOAENb aApPOHOB.

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

EnuHcTBO PU3nyeckoil KapTUHBI MUPA.

TexHuyeckue yCTpoMCcTBa U TEXHOJIOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBIi  peakTop, TEPMOSIEPHBIM peakTop, aToMmHas Oomo0a,
MarHUTHO-PE30HaHCHas TOMOorpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npAKmMuKym.

HccnenoBanre TpekoB 4acTHIl (TI0 TOTOBBIM GoTorpadusim).

HccnenoBanre paguoakTUBHOTO (DOHA C MCTIOJIB30BAaHUEM JI03UMETPA.

N3yyenue nornomieHus 6eTa-4acTuil aTFOMIUHUEM.

Pasznen 8. DieMeHTHI ACTPOHOMUM U ACTPOQU3HKH.



Otanbl pa3BUTUS acTpoHOMUU. [IpuKiiaiHOe 1 MUPOBO33PEHUECKOE 3HAUEHUE
actpoHomMuu. [IpUMEHMMOCTh 3aKOHOB (HU3UKH JUIsI OOBSICHEHUS TPUPOJIBI
KOCMHUYECKUX 00BEKTOB.

Metonbpl acTpOHOMUYECKUX HccaeqoBaHUN. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEAaTMOC(EpHast aCTPOHOMUS.

Bun 3Bé3gHOoro HeOa. Co3Besnmus, spKue 3BE3NBI, IJIAHETHI, X BUIUMOE
JIBUKCHUE.

CosiHeuHas cucTema.

Counnne. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CotHIA U 3BE3]I.

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmma «CeKTpaabHbIN KJIacc —
CBETUMOCTB». 3BE3/IbI TJIABHOM IIOCIIEIOBAaTEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTA. BHYTpEeHHEE CTpoeHHe
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonuu CojHia 1
3BE3/. DTambl )KU3HU 3BE3.

Mineunsiii [lyte — nama I'amaktuka. [lonmoxenne u aBmwxkeHue CoyHUA B
['amaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapbl. UEpHBIE ABIPHI B sSApax
TraJIaKTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajmakTuk.
Teopust bonpiioro B3peiBa. PemkTOBOE M3ITyUEeHHUE.

Macmrabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

Habmronenus 3BE3mHOT0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIb30BaHHUEM
KOMITBIOTEPHBIX TPUJIOKECHHUHN ISl OTPEICIICHHS TTOJIOKECHHSI HeOSCHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOro MOJyIIapus U SIPKUE
3BE3ILI.

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

POu3n4ecKui NPaKTUKYM.

Cnoco0bl n3Mepenus: (U3NYECKUX BEIUYUH C UCIOJIb30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENBHBIX MTPUOOPOB U KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOTIOTHBIC 1 OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPECHHUHN (PU3MYCCKUX BEJIMYMH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

[IpoBeeHME  KOCBEHHBIX HW3MEPEHMHM, HCCIEIOBAHUM  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pazdenax «YUYEHUUYECKUUA  HKCICPHUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

Oo6o01maromiee NOBTOPEHUE.



O0o01eHre U cucTeMaTu3alus CoAepKaHusl pa3fenoB Kypca «MexaHukay,
«MomnexynsipHasi pu3MKa U TEPMOAUHAMUKA», «DNEKTpoanHaMuKay, «Konedanus
U BOJHB», «OCHOBBI CHENHAIBHON TEOPUM OTHOCUTEIBHOCTHY, «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B 3KOHOMHUYECKOW, TEXHOJOTUYECKOH,
COLIMAJIbHON M ATHYECKOH cepax NedaTeIbHOCTH YeIOBeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMUCATEIbHOM,
CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (QyHKIUI
bu3nueckoil Teopuu, poiib GU3HNUECKON Teopur B (POPMUPOBAHUU MPEIACTABICHUI
0 (u3MYeCKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpPa B OOIIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE.

MexnpeaMeTHbie CBA3M.

N3yuenue kypca ¢usuku yrayonaéHHoro ypoBHs B 11 kmacce
OCYILECTBIIIETCA C YYETOM COAEPIKATEIBHBIX MEKIIPEIMETHBIX CBI3E€U C KypcaMu
MaTeMaTUKH, OUOJIOTUH, XUMUH, T€Orpauu U TEXHOJIOTHUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMOO008 HAYUHO20
nO3HaHUA: SBICHHUE, HAay4YHbId (DAKT, rumoresa, (pu3MvecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOJAEHHE, OHKCIEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHUE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, I pOBas J1adbopaTopusl.

Mamemamuka: pelUIeHUE CUCTEMBl YpaBHEHHWW. TpPUTOHOMETPHUYECKHUE
(yHKUHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO. BEKTOpBl M MX NPOEKIMU HA OCH KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTAapHBIX (GYyHKIUNA. [Ipu3Haku mOMOOMSI TPEYTrOJHHHUKOB,
oTpeiesIeHHEe TUIONIAIN TIIOCKUX PUTYyp 1 00bhEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW NpPUpONE, KoJieOaTeIbHBbIC
JBUKEHHUS B JKMUBOM NPUPOJAE, HKOJOTMUYECKHE PHUCKU TMPHU MPOU3BOIACTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yJIbTPa3BYKOBass JUArHOCTUKA B MEJUIIMHE, ONTUYECKUE SIBJICHUA B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAIUINYECKAs! CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON PpEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

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

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MAarHHUTOB, JJIEKTPOMAarHUTOB,
AJIEKTPOJBUTATEND SIKOOH, TeHEepaTOp MEPEeMEHHOTO TOKa, WHIYKIIMOHHAS ICYb,
JIMHUM JJIEKTPOIIEpenay, 3JIEKTPOJABUTATEIb, Paaap, PaaIuOIPUEMHUK, TEIEBU30D,
anteHHa, Ttenedon, CBU-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



HpOCKHI/IOHHHﬁ armapar, BOJIOKOHHAA OIITHKA, COJIHCHHAsA 6aTape;1, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, AACpHas SHEPIreTUuKa U 3KOJOIrH4CCKUC aCIICKThI ee pas3sBUTHA.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI T10 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHMS YyuyeOHoro mnpeamera «Duszuka»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITOCOOHOCTH O0YYarOIINXCsI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPaJAMIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTrO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOIO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOI0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXIAHCKOM  TO3ULIMM  OOYyYalOIIEerocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O YJIEHA POCCUICKOTO 00IIECTBa;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX TPAKIAHCKOTO
oOIIecTBa, Yy4YacTBOBaTh B CaMOYIpaBJICHUU B  00pa3oBaTEIbHOU
OpraHu3anuu;

e YMEHHE B3aUMOJCUCTBOBaTh C  COLMAJIBHBIMU  HHCTUTYTAMHU B
COOTBETCTBHHM C UX (PYHKIHUSIMU U Ha3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTapPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAaM, JOCTHUKCHUSIM
POCCUHCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

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

e CHOCOOHOCTH OLICHUBATHh CUTYAIMI0O U MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, 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 PU3MUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K pa3IMUHbIM chepaM mpo(ecCHOHATBHON AESITEIBHOCTH, B TOM
YUCJE€ CBS3aHHBIM C (U3UKONW ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiel mpodeccuu U peain30BhIBaTh COOCTBECHHBIC
KU3HEHHBIC TIJTaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHWI0O W CamMo0Opa30BaHUIO B
o0nacTi GU3HKHU HA TPOTSHKEHUN BCEH KU3HH.

IKOJIOI'NYECCKOI0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI00AIBHOIO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IUIAHUPOBAHUE M OCYIIECTBJICHHE ACHCTBUM B OKpyKaloled cpene Ha
OCHOBE 3HAHUS 1IeJIeH YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacuIMpeHre OmNbITa AESATEILHOCTH IKOJOTUYECKON HAmpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM M0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O MIO3HAHMUA:

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

OCO3HAHWE IEHHOCTH HAy4yHOH AEsTENbHOCTH, FOTOBHOCTh B IpoLEcce
U3y4eHUs: (PU3MKH OCYIIECTBISTh MPOEKTHYIO M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJILHbIE YUeOHbIE el cCTBUSA
Bba3oBnie Jjornueckue a1eiicTBUA:

CaMOCTOATENFHO  (OpMyNIHMpOBaTH U aKTyaIM3UPOBATh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

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

BBISIBIIATH 3aKOHOMEPHOCTH M TPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHHS MPOOJIEMbI ¢ YIETOM aHAIN3a UMEIOLTUXCS
MaTepPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJSIM, OLICHUBATh PUCKU MOCIIEICTBUN NE€STEIBbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B  YCJIOBHUSX peajgbHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBbIe ucciaenoBarejbCKHe 1eHCTBUA.

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KITFOUEBBIMH MOHITHAMU U METOIAMHU
buznueckoil HayKu;



BIAJCTh  HAaBBIKAMU  y4€OHO-UCCJIEAOBATEIIbCKOM W MPOEKTHOM
NEATeTLHOCTH B 00JacTH (PU3KMKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3nIeCcKOoro
coAep KaHUsl, TPUMEHEHUIO PA3JIMYHBIX METOJIOB IMO3HAHMS;

BJIAJICTh BHJAAMU JICSITEIBHOCTH IO TOJYYCHHIO HOBOI'O 3HAHUS, €ro
WHTEPIPETANN, MPEOOPA30BAHUIO U PUMEHEHHUIO B PA3INYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIe TPU CO3JIaHUM YYEOHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBISIBJIATh MPUYMHHO-CIIC/ICTBEHHBIC CBSI3M M aKTyallM3WpOBaTh 3ajady,
BBIJIBUTaTh THUINOTE3y €€ PEIICHUs, HaXOAUThb AapryMEHThl IS
JI0OKa3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHAJIM3UPOBATh TMIOJIYYEHHBIE B XOJI€ PpEIICHUS 3aJa4d Pe3yJbTaThl,
KPUTHUYECKH OLICHUBATh UX JOCTOBEPHOCTH, IPOTrHO3UPOBATH H3MEHEHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOM
JEATEIIbHOCTH, B TOM YUCIIC NPU U3YyUYCHUH (QUBUKH;

JlaBaTh OIICHKY HOBBIM CUTYaIlMsIM, OIICHUBATh MIPUOOPETEHHBIN OIIBIT;
yMeTh TEPEHOCUTh 3HaHHSA TI0 (U3MKE B MPAKTHYECKYIO OO0JaCTh
JKU3HEACATEIILHOCTH,

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

Pabora c nndopmanueii:

BJIAJE€Th HAaBBIKAMH MOJy4yeHUs MHGPOpMaK (HU3HUUYECKOro COJepKaHUsS
U3 HWCTOYHUKOB PAa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOWUCK,
aHalli3, CHCTEMAaTU3allMi0 M HUHTEPIpPEeTalni0 MHPOPMAlUU pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALINH;

UCIIOJI30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTM B  PEIIEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady ¢ CcoOJIIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHusi, MPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIITMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEPKAHMS B PAa3NMUHBIX (PopMaTax c
yu€TOM Ha3HayeHWs WHGOPMalMU M IIeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAJIbHYIO (POPMY IPEICTABICHUS U BU3YyaIU3AIIH.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe AeHCTBHSA:



OCYIIECTBIATh OOIIEHWE Ha YpoKax (U3UKH U BO BHE-ypOUYHOU
NEeATEIbHOCTH;

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

pa3BEPHYTO U JIOTMYHO M3J1araThb CBOIO TOYKY 3PEHMSI C MCIIOIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM  H
UHAMBUYAJIbHON padoThI;

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

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

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOTO yYaCTHHKAa KOMAHJIbI B
o0l pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npemjiaraTh HOBBIE IPOEKTHI, OLEHUBATH HUAEH C NO3WLUUU HOBHU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh MO3UTUBHOE CTPATErMUYECKOE IIOBEJCHUE B PA3IMYHBIX
CUTyallUsIX,  MPOSIBISATH  TBOPUECTBO M BOOOpaykeHue,  ObITh
UHUINATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

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

CaMOCTOSITETIbHO COCTAaBIIATH IJIaH PEIIECHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPAKTUYECKONW padOThl ¢ YUYETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUH;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

paclMpsTh paMKd ~ y4eOHOro TMpeAMeTa Ha OCHOBE  JIMYHBIX
MPEANIOYTCHUN;

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

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

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

CaMOKOHTPOJIb, SMOLMOHAJbHBIM HHTEJJICKT:



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

BIAJCTh HAaBBIKAMH TIO3HABATEIbHOM pediIeKcMr Kak OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHMUI;

UCIIOJIB30BaTh TPHUEMBI pedekcuu I OICHKH CHUTYyaIlud, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INMPHUHUMATh PEIICHUA IO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E PEe3yJIbTATOB
JIEATEIILHOCTH;

MPUHUMATH €051, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU aHAJIW3€ PE3yJIbTaTOB
JICATEIILHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JAPYTHX HA OLIUOKH.

B mpomecce mOCTHKEHUS JIMYHOCTHBIX PE3YyIbTAaTOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y O0O0y4YaroIIUXCs

COBEPIIECHCTBYETCS AMOILMOHAIIbHBIN WUHTEIUIEKT, MpEANnoararonmii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HAaHHUS,  BKJIIOYAIOLIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

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

CaMOpETyJIMPOBaHUS, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCThH aJanTHUPOBATHCS K
OMOITMOHAJIEHBIM W3MEHEHUSIM W TIPOSBIISATH TMOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAILIUU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHUIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITMATUBHOCTh, YMEHUE JIEHCTBOBATh, UCXOJIA U3
CBOHX BO3MOXKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH  CIIOCOOHOCTh MOHWMATh  AIMOIIMOHAJILHOEC
COCTOSIHUE JPYTHX, YYWUTHIBATh €ro TPH OCYIICCTBICHUH OOIICHMSI,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAaUBATh
OTHONIICHHUS C APYTMMH JIIOJbMH, 3a00THTHCS, TPOSBISITH WHTEPEC H
paspemarb KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



K xonmy oOyuenus B 10 knacce mpeIMETHBIE pe3yNbTaThl HA YIrIyOIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YJAIOIIMXCS YMEHUN |

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMAIbHOM M JITHYECKOM cdepax esTeIbHOCTH
4eJIoBeKa, POJib U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPA,
3HaYCHHE OINUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIUH  (DU3UYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKU, POJb (PU3UUYECKON TEOpHUH B
dbopMHUpPOBaHUY MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeie (u3ndeckux Tel U
IpOLIECCOB (SIBJICHUI): HWHEpIHUANbHAs CHUCTEMA OTCUY€Ta, aOCOJIOTHO
TBEpIOE TEJO, MAaTepHUANIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOO/IHOE TmMajJieHue, abCoNIOTHO yhopyras nedopmanus, abCONIOTHO
yIpyroe u abCOMIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJICNIU ra3a, KUJKOCTU
U TBEPAOrO (KPUCTAILIMYECKOT0) Tela, UACAbHBIN ra3, TOUCYHbIN 3aps/l,
OJTHOPOJHOE JJIEKTPUUECKOE TI0JIE;

paziuyath yCJIOBHUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TOHMUMAaTh BCEOONINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHaJTU3UPOBaTh U OOBACHATH MEXAHUYECKUE TIPOLIECChl U  SBJICHUS,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KHHEMATUKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumes 1jis CKOPOCTH W TEepeMeElIeHUs,
3akOHbl HprOTOHA, npUHOMII OTHOCUTENbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOUN
DHEPI'uM, CBsI3b PaOOTHI CUJIBI C U3MEHEHHUEM MEXAHUYECKOW SHEpPTruu,
yCIIOBUSI paBHOBECHS TBEPJOTO Teia), MPU OTOM HCIOJIB30BATh
MaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: NMpeoOpa3zoBanuii ['anumnes, BTOporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS HMIYyJbca U
MEXAHUYECKON SHEPruH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble mojoxkeHus MKT wu 3akoHB MoOJEKyIsIpHOW (U3UKH U
TEPMOJUHAMHUKY (CBSI3b JIABJICHHMS] HWJCAIBHOTO Ta3a CO CpeaHen
KUHETUYECKOW HDHEPIrUEr TEIJIOBOTO JBUKEHUS W KOHLEHTpALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BELIECTBA CO CPEIHENM KHUHETUYECKON
DHEPrUEN TEIJIOBOIO JBMKEHUS €r0 YacCTHUILl, CBA3b JABJICHUS UICAIBHOTO
ra’a ¢ KOHLEHTpalUWEeW MOJEKYJ H €ro TeMIepaTypou, YpaBHECHHUE
MenpaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJWHAMUKH, 3aKOH



COXpaHEHUs SHEPIHHM B TEIUIOBBIX MPOLECCAX), MPU 3TOM HCIOIb30BaTh
MaTeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHUMOCTH ypaBHeHUs Menaeneesa—Kitanenpona,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHUS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOJUHAMUKHU (3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kymona, NOTEHIIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPHUHLMI CYNEPIO3UINH 3IEKTPUUECKHUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NpUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAKHBIE COOTHOLIEHHWA: 3aKOHbI OMa g ydacTka
UenyM W JJId 3aMKHYTOM BJIEKTPUYECKOM 1enu, 3akoH Jxoyis—JIenua,
npasuia Kupxroda, 3akonsl @apaznes A1 31eKTpoIn3a);

ONHUCHIBaTh (PU3UUECKHE MPOLECCHl U SIBICHUSA, HCIOIb3YS BEITUYHHBIL:
IIEpEMEIICHNE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEJI, CUJIa,
MOMEHT CWJIbI, JaBJECHUE, IIOTCHUUAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas dSHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOpPEHHE, CWIA TSHKECTH, CHJIa YIPYTOCTH, CHJIA TPEHHs, MOIIHOCTD,
DHEPrus B3aMMOJEHCTBUS Tena ¢ 3emMi€éil BONM3M €€ MOBEPXHOCTH,
SHEprus ynpyrod nedopmanuyd NPYKUHBI, KOJMYECTBO TEIUIOTHI,
aOcoyIOTHAsl TeMIieparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSSA
SHEPrus WACAIBHOIO OJHOATOMHOIO Trasza, paboTa HIeanbHOro Tasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ[ waeanpHOrOo TENMIoBOrO
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIPsHDKEHHOCTh TIOJIS1 TOYEYHOT'O 3apsiia WM 3apsDKEHHOTo IIapa B
BaKyyM€ M B JMDJIEKTPUKE, NOTCHLMAI 3JIEKTPOCTATUYECKOIO MOJIH,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYLIAs CWja, Cwia  TOKa,
HaIpsHDKEHUE, MOIIHOCTh TOKa, JJEKTpUYecKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LIENU C MOCIEAOBATEIbHBIM H
napaJuyieIbHbIM COCIMHEHUEM PE3UCTOPOB, SHEPTHSI ANEKTPUIECKOTO MOJIS
KOHJIEHCATOpa;

OOBSACHATb  OCOOEHHOCTH  MPOTEKaHUA  (PU3NYECKHX  SIBJIICHUIA:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHME YacTHI] BEIleCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE IBMXeHHUE, nuddys3us, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAIN3aLUsl, HAlIPaBICHHOCTh
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsKEHHOTO TPOBOIHUKA;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKON BEIMUUHBI OT
IpyrOM C  HWCHOJIb30BAHHEM  IPSAMBIX  W3MEPEHUM, TIPU  OTOM
KOHCTPYHpPOBATh YCTaHOBKY, (PUKCHPOBATh pE3YyJbTaThl MOJYyYECHHOU
3aBUCUMOCTH (U3MYECKMX BEJIMYMH B BUJE TpaPUKOB C YYETOM



aOCOJIIOTHBIX MOTPEIIHOCTEN U3MEPEHUH, 1€71aTh BEIBOABI 10 pe3yJIbTaTaM
UCCJIEI0BAHNUS;

IPOBOAUTH KOCBEHHBIE HM3MEpPEHHUs (U3HUECKUX BEIHYUH, MPU ITOM
BBIOMpPATh ONTHUMAIbHBIA METOJI U3MEPEHUs, OLEHUBATH A0COJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJIYYEHHBIE PE3yJbTaTbl U JI€JIaTh BBIBOJ O CTaTyCce€ MPEMJIOKEHHOU
TUIIOTE3BL;

coOJII01aTh TpaBuiia 0€30MacCHOr0 TPyJa IMPH MPOBEACHUU UCCIIEIOBAHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa H  y4eOHO-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJadyd C SBHO 3aJaHHOM M HESIBHO 3aJlaHHOU
(u3MYEeCcKO MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlauu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH W  IOCTYJAThI
¢u3nyecKux TEOpUl NpH HCHOJIB30BAaHUM MAaTEMaTHUYECKMX METO0B
peuieHus 3a1ad, MPOBOJANUTh pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANM3UPOBaTh PE3yJNbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHHS C
Y4€TOM IOIYUEHHBIX PE3YyJIbTATOB;

pemarh KayeCTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHUM U3
pa3HbIX pa3le’oB Kypca (PU3MKH, a TaKKe€ UHTErpaluy 3HaAaHUM U3 Apyrux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOIl HAa N3yUYEHHbBIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3HYECKUe SIBICHUS;

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

NPUBOAUTH MPUMEPHl BKJIAJAa POCCUWCKMX M 3apyOEkKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKU, B OOBSCHEHHE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh M OLIEHUBAThH MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH YEeJOBEKa, CBA3AHHOM C (PU3MYECKUMHU TNPOLECcCaMu, C
MO3UIINH AKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIB30BAHUH, @ TAK)KE Pa3syMHOM HCIIOJIb30BAHUH JTOCTHXKEHHIM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIO
00I11eCTBa;



OPUMEHSTh pa3jnyHble crocoObl paboThl ¢ uHbopManuen (PU3NIECKOro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, IPU ATOM HCIOJIB30BaTh COBPEMEHHBbIE HH(POPMAIMOHHBIC
TEXHOJOTMM JJI1 TIOUCKA, NepepalOTKU U TNPEbsBICHUA Y4YEOHOH H
HAy4YHO-MIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAaHUS U UHTEPIIPETALUN
uHpOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPUTHYECKU
aHAIM3UpOBaTh  MOJy4aemMylro  HMHQOpMAIMI0O W  OIEHHUBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE U NO3HaBaTENIbHbIE YMEHMUS
CaMOCTOSITEIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHMW B  Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBaTh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEAEIATh AEATEIbHOCTD
B HECTaHJIAPTHBIX CHUTYyallMsIX, aJIeKBATHO OIICHWBATh BKIJIAJ KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B PEIICHHE pAaCCMAaTPUBAEMOM MTPOOIEMBI;

IPOSIBJISITH MOTUBALIMIO K Oyaynieil mpohecCuoHanbHOW AESITENbHOCTU IO
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpuUIIs.

K xoniy oOyuenuss B Il knacce npeaMeTHbIC pe3ysbTaThl Ha YIIIYyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

NOHMMAaTh pPOJb (U3MKK B  HIKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIbHON M 3TUYECKON cdepax NesTeTbHOCTH YeI0BEKa, POJib U MECTO
(GU3MKKM B COBPEMEHHON HAyYHOW KapTHHE MHpaA, POJb ACTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM YeJOBE€Ka W JaJIbHEWIIeM Hay4dHO-
TEXHUYECKOM Pa3BUTHM, 3HAYEHUE OINUCATEIbHOM, CHCTEMATU3UPYIOLLEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GYHKIUN (Pu3ndeckoit Teopuu —
ANEKTPOJUHAMUKH, CIELHATIBHOM TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
bu3uKky, poib (puznyeckol Teopurn B (GOPMHUPOBAHUHU MPEACTABICHUI O
(bu3nUecKoil KapTHHE MUPA, MECTO (PU3MUECKON KapTUHBI MHUpa B OOIIEM
PsIly COBPEMEHHBIX €CTECTBEHHO-HAY4HbIX MPEICTABICHUI O IIPUPOJIE;
pasznuyarh YCJIOBHMS NPUMEHMMOCTH Mojened (QU3MYecKux Tel H
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHUTHOE MOJIsl, TApMOHUYECKHE KOIeOaHUs, MATEMAaTUYECKUI MasITHUK,
WJICAJIbHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIbHBIN
KoJie0aTeNNbHbBIN KOHTYp, TOHKas JTUH3a, MOJIeIel aToMa, aTOMHOTO si/jpa U
KBaHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBHs (TpaHUlbl, 00JIACTH) MPUMEHHUMOCTH (PUIUYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (pyHIaMEHTAIbHBIX 3aKOHOB U
OrpaHU4YEHHOCTD UCITOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAM3UPOBATh U OOBICHATH AJICKTPOMATHUTHBIC MPOIECCH M SBICHUA,
UCIIOJIb3YS OCHOBHBIE TOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro  3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B DJEMEHTE OJJICKTPUYECKOM IIeMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBI  TOKa,  TOCTyJaThl  CHEIUAIbHOH  TEOpUU
OTHOCUTEIBHOCTH DUHINTEHHA);

aHAIM3UPOBATh U OOBICHITH KBAHTOBBIE MPOLIECCHI U SABJICHUSI, HCTIONIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHINTEHHA  Is
dororddexra, mepBpld U BTOpoW mocTynatsl bopa, mpuHIUD
COOTHOIIIEHHs HeomnpenenéHHocTeil ['elizenOepra, 3aKOHbBI COXpPaHEHUS
3apsiA0OBOTO M MACCOBOTO YHCEN W 3HEPTUU B SJICPHBIX PEAKIMAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE MPOIECChl M SIBJICHUS, UCMOJB3YsSl BEIUYUHBI:
HaNpsHKEHHOCTH DJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTaTUUECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIKYIAS CHUJIA, WHIYKIUS
MAarHATHOTO TMOJSl, MarHUTHBIM TMOTOK, cuja AmIiepa, UHIYKTUBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKLIHH, SHEPrusi MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMMYJbC, IOJHAs DSHEPrus,
SHEPrusi MOKOSI CBOOOJHOW YaCTHUIbI, SHEPruUs W UMIYJIbC (POTOHA,
MacCOBO€ UHMCIIO U 3apAl AlIpa, SHEPTHUSI CBA3U S1pa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3NYECKUX  SBIICHUM:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCIIEpCUs, TMOJHOE BHYTPEHHEE OTpa)xeHue,
dbotoanekTpuueckuii 3¢dext (dhororddexrt), anpda- u Oera-pacnaabl
anep, raMMa-uslydeHue sjuep, (pu3nyecKue MPUHIUIBI CIEKTPATbHOTO
aHanu3a u padoThI Ja3epa;

OMPENEIIATh HAMPaBJICHUE WHAYKIMM MAarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHnna;

CTPOUTH M300paKeHUE, CO3aBaeMOe IIIOCKUM 3€pKajioM, TOHKOM JIMH30,
U PaCCUUTHIBATH €TI0 XapaKTEPUCTUKHU;

MPUMEHSTh OCHOBOIIOJIATralolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JIJI1 aHajiu3a ¢ OOBSCHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CHUCTEMAaxX, B MEKTaJTaKTUUYECKOU
cpeje; ABMKEHUS HEOSCHBIX TeJl, IBOIONNH 3BE3/] M BeelleHHOIM;
MPOBOJUTh HCCIICIOBAHNE 3aBUCUMOCTEH (PU3UYECKHX BEIHYUH C
UCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUW, MPU OSTOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl TMOJYYEHHONW 3aBUCHMOCTHU



¢uznueckux BeIMYMH B BHAE TpadukoB C y4€TOM aOCOITIOTHBIX
NOTPENIHOCTE  W3MEPEHUW, JeNlaTb  BBIBOABI IO  pe3yibTaTam
UCCJIEI0BAHNUS;

IPOBOJNTHh KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEIMYUH, MPU HTOM
BbIOMpaTh ONTHUMAJBHBIM METOJ M3MEpPEHUs, OLICHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3BI: MIJIAHUPOBAThH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IIOJIyYEHHBIE PE3yJbTaThl U JENlaTh BBIBOJ O CTaTyce MperIoKEHHOU
TUIIOTE3BI;

OTKCHIBAaTh METO/bI OTYYEHHUS HAYYHBIX aCTPOHOMHYECKHUX 3HAHUMH;
co0ro1aTh mpaBuiia 6€30MacHOro Tpy/ia IpU MPOBEACHUH HCCIeOBAHUN
B paMKax yueOHOro »HKCHEpPUMEHTa, MpakTUKymMa U  ydeOHo-
UCCJIEIOBATENBCKOW W ITPOEKTHOM JEATEIBHOCTH C HCIOJb30BaHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

peuiath pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYeCcKOl MOJEIbl0: HAa OCHOBAaHWM aHAJM3a YCJOBUS BBIOMPATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHSAThH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
IpU HUCIOJB30BAHUM MAaTeMaTHYECKUX METOJOB pEIICHUA  3ajad,
MPOBOJUTH PACUETHI HA OCHOBAaHWU UMEIOIUXCS JAaHHBIX, aHATU3UPOBATh
pe3yJbTaThl U KOPPEKTUPOBATh METObI PEIICHUS C YUETOM IMOIYYEHHBIX
pE3yJIbTaTOB;

pemath KayeCTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHWM u3
Pa3HbIX pa3leioB Kypca (PU3MKH, a TAKKE UHTErpallii 3HAaHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI C ONIOPOIl HAa U3yUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (hU3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Mg OOBSICHEHUS OCHOBHBIX
IPUHIIUATIOB PabOTHl M3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MTPOLIECCOB;

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

aHAJIM3UPOBaTh U OLEHUBATH MOCIEACTBUSL OBITOBOW M MPOU3BOICTBEHHON
JESITEIbBHOCTH YEJIOBEKa, CBA3AHHOM C (PU3MYECKUMHU MPOILIECCaMU, C
MO3UIMI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
IPUPOJIOTIOIB30BAaHUH, & TAK)KE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN



HAyKM W TEXHOJIOTMM JJis JajbHEHIIero pa3BUTUS UYEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jnyHble crocoObl paboThl ¢ HHpopManuen (GpusnIecKkoro
COJEpKaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX
TEXHOJOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHBIE MH(DOPMAIIMOHHBIE
TEXHOJOTHH JJii TIOMCKA, MepepadOTKU U TMPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON MH(OpPMALNU, CTPYKTYPUPOBAHUS U MHTEPIIPETALIUU
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTHUYECKU
aHaJIM3UpOBaTh  MOJy4aeMykr  HMH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJln3a UCTOYHUKA HH(OpPMAIIUY;

IPOSIBIISATH OpraHU3aIMOHHBIC u MO03HABATEIbHbBIE YMEHHUS
CaMOCTOSITENILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUHW B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4E€OHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B TpyHNe C HCIOJIHEHHEM pPa3IMYHbIX COIMAIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIIAT ACATEIbHOCTD
B HECTaHIAPTHBIX CHUTYyalMsIX, aJI€KBAaTHO OIICHMBATH BKJAJ KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B pEUICHHE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSBIIATHE MOTUBALUIO K Oyaymiend npohecCUuOHANBHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanyecTBo yacoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posBbie)
Kontpoabubie IIpakTuuyeckue
n/n NMpOrpamMmbl Bcero odpa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
Pasznen 1. HAYUHBIM METO/ ITO3HAHUS ITIPUPO/IBI
1.1 Hayunblif MeTo1 TO3HAHUS TPUPOIBI 6
Hroro mo pazueny 6
Pa3zgen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 JnHamuka 10
2.3 Craruka TBEpAOIO TENa 5
2.4 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 10
Hroro no paszneny 35
Pa3nen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMO/JINHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15
3.2 Tepmoannamuka. TerioBbIe MaITMHBI 20
33 ArperaTHble cocTostHUS BemlecTBa. dDa3oBbie 14 1
TIePEXO0/IbI
Hroro 1o pasneny 49
Paznen 4. JIEKTPOJINHAMUKA
4.1 DNeKTpUYECKOe ToJie 24
4.2 IToCTOSIHHBIN IEKTPUUECKUI TOK 24




4.3 Toku B pa3IuyHBIX cpenax 6
Hroro no pazgeny o4
Paznen 5. PUBHUYECKUN MPAKTUKYM
5.1 du3nyeckuil NPakTUKyM 16 16
Wroro no pazueny 16
PesepBHOe Bpemst 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KJIACC

KoanyectBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbie
Ne ni/m P Konrposbnble IIpakTHyeckue (uubp )
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paznea 1. 3JIEKTPOJANHAMUKA
1.1 MaruauTtHoe mnosie 14
1.2 DNEeKTpOMarHuTHas MHIAYKIHS 13 1
Htoro no pazneny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexannueckue KoneOaHus 10
2.2 ONeKTpOMarHUTHbHIE KOJIEOaHUS 15
23 MexaHnueckue U JeKTPOMarHUTHBIE 10 1
BOJTHBI
24 Ornrtuka 25 1
Hroro mo pazueny 60

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

3.1 Ocnossl CTO 5 1
Wroro no pazneny 5
Paznen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHo-BOIHOBOH Ayannu3m 15

4.2 ®uszrka aroma 5

43 Du3MKa aTOMHOTO SJIpa U 3JIEMEHTapHBIX 5

YaCTHI]




Uroro no pazgeny

25

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 12
Hroro no pazgeny 12
Paznen 6. PUSHUYECKHUN MPAKTUKYM
6.1 OuznyecKkuil NPakTUKYM 16 16
Htoro no pazneny 16
Paznen 7. OBOBIIAIOIIEE TIOBTOPEHUE
Cucremaruzanus U 00001IeHne
71 NPEMETHOTO COJICPYKAHHS U OTIbITa 15
' NeSITeTLHOCTH, TPUOOPETEHHOTO TIPU
u3ydeHuu kypea ¢pusuku 10 — 11 kmaccos
Hroro no paszneny 15
PesepBHOe Bpemst 10
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

dwusuka — pyHAaMEHTATFHAS HayKa O
npupoze

KoauuecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTHyeckue
padoThI

DJIEeKTPOHHbBIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

HayuHblii MeTOI TO3HAHUS U METOBI
UCCIIeIOBaHMS (PU3NICCKUX SIBICHUI
DKCIEPUMEHT U TEOPHUSA B MPOIIECCE
Mo3HaHusI pupoabl. Habmonenne u
9KCIIEPUMEHT B (pH3uKe

Crioco6b! u3MepeHHs (PU3NYECKUX BETUYUH

AOCOI0THAs M OTHOCUTEIbHAS TOIPEITHOCTH
U3MepeHUH (PU3MUECKIX BEITNIHH

MopnenupoBanue B ¢pusuke. Ponb u mecto
¢buzuku B QOPpMUPOBAHUHU COBPEMEHHOMN
Hay4YHOM KapTUHBI MUPA, B IPAKTHUYECKOU
NeATeIFHOCTH JIFOeH

MexaHn4deckoe IBHKEHHE. Cucrema oTcuerTa.
OTHOCHUTEILHOCTh MEXaHUUECKOTO
JABMIKCHUA. HpHMaH n 06paTHa5{ 3aga4uu
MCXaHUKHU

Panuyc-BekTOp MareprallbHON TOYKH, €T0
MPOEKIIMU HA OCU KoopAuHAT. Tpaekropus.
[Tepememenue. Ckopocth. X npoexkuuu Ha




OCH KOOpAHHAT

PaBHOMEpPHOE TPAMOJIIMHENHOE IBUKEHHUE.
I'paduueckoe onucaHre paBHOMEPHOTO
IPSIMOJIMHENHOTO JBUKCHHUS

10

11

12

CrnosxeHue nepeMeIieHnil U CKOPOCTEM.
Pewenune 3anau
HepaBHoMepHOe nBH>keHHE. MrHOBEHHast

CcKopocTh. Yckopenue. [Ipsamonnneiinoe
ABVIKCHUC C MTOCTOAHHBIM YCKOPCHUEM

['padmyeckoe onricanue MPsIMOIMHEHHOTO
JBUKEHHS C TOCTOSIHHBIM YCKOPEHUEM

13

CBobOosiHOE MajieHue. Y CKopeHue
CBOOOJIHOTO TaJICHUs. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPEHHS OT
BPEMEHU U UX TrpaduKu

14

15

16

JIBukeHue Tena, OpOIIEHHOT0 MO YIJIOM K
TOPU3OHTY

KpuBonunelinoe aBuxeHue. JBrxeHue mno
OKPYKHOCTH. YTJIOBasl U JTMHEHHAsA CKOPOCTb.
Ilepuon u wactota. LleHTpocTpeMUTEIBHOE 1
MOJIHOE YCKOpPEHHE

KonTtponbhas padora no teme "Kunematnka"

17

IlepBsiif 3akoH HproToHa. MHEpUMaibHbIE
cucreMsbl orcuéra. [IpuHnmn
OTHOCHUTENIBHOCTH [ anuiest.
HeunepuuanbHble CUCTEMBI OTCYETA

18

Cuna. PaBHozeicTBytomas cuna. Bropoit
3akoH Hrrorona. Macca




B3aumoneiictue ten. Tperuil 3aKkoH

19 Herorona

20 [Tpunimn cynepno3uiuu cui. Pemenue
3aJa4 Ha IpUMEHeHue 3akoHOB HbroToHa
3aKOH BCEMUPHOI'O TATOTEHUS.

21 DKBUBAJICHTHOCTb IPAaBUTAIIMOHHON U
MHEPTHOU MaccChl

99 Cuna TsKeCTH M yCKOpeHHe CBOOOIHOTO
najeHus
JIBukeHre HeOECHBIX Te U UX

23 HCKYCCTBEHHBIX CITyTHHKOB. [lepBas
KOCMHUYecKasi CkopocTb. 3akonbl Kerepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuina tpenust. [Ipupoaa v BUABI CUI TPEHUS.

25 JIBr>KeHME B )KUIKOCTHU U Ta3e C YYETOM
CHUJIbI COITPOTUBIICHUSI CPEIBI

26 Hasnenue. ['ugpocrarnueckoe JaBieHUE.
Cuna Apxumena

97 AoOcomoTHO TBepaoe Teno. [loctynarensHoe
Y BpallaTelibHOE JBUKEHUE TBEPOrO Tella

28 MoOMEHT CHJIbI OTHOCHTEIIEHO OCH BPAIICHUS.
[1neqo cumsl
CroxeHue cuil, MPUIOKEHHBIX K TBEPIOMY

29 teny. LleHTp TsxecTu Tena. Y cenoBus
paBHOBeCHUsI TBEPIOTO Tena. Busl
paBHOBeCHS

30 Pemienue 3anau

31 Kontponbnas padota mo teme "J{uHamuka.
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Cratuka TBEepaoro rena"

HNMnynbec MmaTepualbHOW TOYKH, CUCTEMBI
MaTepUaIbHbIX TOYEK. LIeHTp Macc cucTemsl
MaTepUaibHbIX TOYEK. TeopeMa 0 JBUKCHUH
LIEHTPa Macc

33

HMMnynbsc cuiibl M1 M3MEHEHUE UMITYJIbCA TEIa.
3aKOH COXpaHEHMs UMITyJbca. PeakTuBHOE
JBHKECHUE

34

35

36

MoOMEHT uMITyJIbca MaTEPUAIIBHON TOYKH.
[IpencraBienue 0 COXpaHEHMU MOMEHTA
MMITYJIbCa B LIECHTPAJIbHBIX MOJIAX

Pemenue 3amau

PaGoTa cribl Ha MaJIOM M Ha KOHEYHOM
MNEepeMCIICHUU. rpa(l)I/I‘IeCKOG MMpEACTaBJICHUC
pa6OTI>I CHJIbI. MOIITHOCTH CHIIBI

37

Kunernueckas sueprus. Teopema 00
M3MEHEHUU KHHETUYECKON IHEPTHU
MaTepUaIbHOU TOUKU

38

39

40

IToTeHuManbHBIE U HEITOTECHIIUATIBbHBIE CHUIIBIL.
ITorenumanbsHas sHeprus. Bropas
KOCMHUYECKasi CKOPOCTh

TpeTrbs kocMudeckast ckopocTb. CBs3b
paboThI HEMOTEHIMATIBHBIX CUJI C
U3MEHEHUEM MEXaHUYECKON SHEPTUU
CHUCTEMBI TeJl. 3AKOH COXPaHEHUs
MEXaHUYECKON IHEPTUN

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.
YpasHenue bepHymm U1 uacanbHON




KUIKOCTH

KonTponpHas padora o Teme "3aKoHbI

41 COXpaHEHHUs B MEXaHHUKe"
Pa3BuTue npenacraBieHuid 0 npupoe

42 ter1oThl. OcHoBHBIE noJioxkenust MKT.
Huddysus. BpoyHoBckoe ABIKEHHE
CtpoeHue ra3000pa3HbIX, KUAKUX U TBEPIBIX

43 TeJ. XapaKkTep ABUKECHHS U B3aUMOJICUCTBUS
YacTHUI] BELLIECTBA
Macca u pazMepsl MOJIEKyIT (AaTOMOB).

44 KomnuuecTBo BemecTBa. [locTossHHas
ABoranpo

45 Temneparypa. Temosoe paBHoBecue. [lkana
Lenbcus

46 Pemenue 3amau

47 W neanbublii ra3. I'a30BbIe 3aKOHBI

48 VYpaBuenue Menaeneesa-KnamneiipoHa.
Pemenue 3agau

49 AbcomoTHas TeMneparypa. 3akoH JlanbroHa

50 W3omporeccsl B ueaabHOM rase ¢
MOCTOSTHHBIM KOJIMYECTBOM BEILIECTBA

51 ['padmueckoe mpencraBiIeHHE U30MPOLIECCOB:
U30TepMa, 30X0pa, n306apa

52 OcHoBHoe ypaBHeHue MKT

53 Penrenne 3amau
CBs13b a0COTIOTHOI TeMnepaTypbl

o4 TEPMOJAMHAMUYECKON CUCTEMBI CO CpEIHEN

KMHETUYECKOU dHEPrueH mocTynaTeaIbHOro
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TEIJIOBOI'O JBHKECHHUS €€ YaCTHI]

O00011eHME U CUCTEMATU3ALIMS 3HAHUM 110
Teme "OcHoBel MKT"

56

57

58

59

KonTponpHas padora o teme "OCHOBBI
MKT"

TepMoauHamMuyeckasi cuctema. 3ajilanue
BHEIIHUX ycnoBul s T/ cuctemsl.
Bnemnne v BHyTpeHHUE TTapaMETPHI.
[TapameTpsl T/ cuctemsbl Kak cpeaHue
3HAYCHHS BEIIMYMH, OIMCHIBAIONINX €€ Ha
MHKPOCKOIIMYECKOM YPOBHE

HyneBoe Hayasio TepMOIMHAMHKH.
Camonpoun3sBodibHas penakcanus T]]
CHUCTEMBI K TEIIJIOBOMY PABHOBECHIO

Mogens naeaabHOro ra3a B TCPMOANHAMHKE.
Ycaopus MMPUMCHUMOCTHU 3TOM MOAEIH

60

VYpaBuenue Menaeneesa-Knamneiipona u
BBIPAKECHHE ISl BHYTPEHHEN SJHEPTUU

61

62

63

BeipaxkeHue 1751 BHyTpeHHEH sHepruu
OJJHOATOMHOTO H/ICATLHOTO ra3a.
KBa3zucraTrueckue u HeCTaTHUECKUE
HPOLIECCHI

OnemeHTapHas paboTa B TEpMOJIMHAMHUKE.
Berancnenne paboTs! o rpaduky npouecca
Ha pV-auarpamme

Tennonepenaya Kak crnocod U3MEHEHUs
BHyTpeHHel sneprun Tl cucremsl 6e3
CoBepILIEHHs pabOThI
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KOHBCKHI/IH, TEILIOIIPOBOAHOCTD, U3JIYUCHUEC

KomnuectBo Teruiothl. TemmoéMKOCTh TeNA.
VY aenpHas U MOJIIpHAs TEIJIOEMKOCTH

05 BEIIIECTBA. Y IeIbHAs TEIIOTA CrOPaHUs
TOITMBA

66 Pacuér konuyecTBa TEIUIOTHI IIPU
TerJIonepeaye

67 [TonsiTre 06 amuabarHoM mporecce. [lepBorit
3aKOH TEPMOMHAMUKHI
KonndecTBO TeIoTsl U paboTa Kak Mepbl

68 U3MEHEeHUs BHyTpeHHel sneprun T /]
CHUCTEMBI
BTopoii 3ak0H TepMOIMHAMUKY IS

69 PaBHOBECHBIX 1 HEPABHOBECHBIX MPOLIECCOB.
HeobpaTumocTs TpUPOIHBIX TPOIECCOB
ITpuHIUMITBI AEHCTBUS TEMJIOBBIX MAIIWH.

70
KII,

71 Makcumansnoe 3Hauenue KII/I. [lukn Kapuo

72 Pemenue 3amau
DKOJOTUYECKHE aCTIEKThI MCIIOIb30BAHUS

73 TEINIOBLIX ABUrareiei. TemmoBoe
3arpsi3HCHUE OKPYKAIOIIEH CpeIbl

74 Pemenue 3amau

75 O0001eHne 1 cucTeMaTU3aIis 3HAHUH 110
teme "Tepmonunamuka. TenmaoBeie MaIvHbI"

76 KonTpomnpHas pabota o Teme
"Tepmoannamuka. TennoBbeie MalIuHbI"

77 [TapooOpazoBaHue U KOHJCHCAIHUS.




Ucnapenue u kunenue. Y aeibHas TEIIOTa
napooOpa3zoBaHus

HacpiieHHbIe 1 HEHACHIIIICHHBIC TTAPhI.
KauecTBeHHas 3aBUCHUMOCTD IIJIOTHOCTH U
JIaBJICHUSI HACBHIIIIEHHOTO IMapa OT

78 TEeMITepaTypbl, KX HE3aBUCUMOCTh OT 00bEMa
HACHIIIIEHHOT0 Tapa. 3aBUCUMOCTb
TEMIIepaTypbl KUIIEHUS OT JIaBJICHUS B
KHUJIKOCTH

79 BrnaxnocTts Bo3yxa. AGcomoTHas 1
OTHOCHUTEJbHAS BIAKHOCTD

80 Pemenue 3anau
Teépnoe Teno. Kpucrannmueckue u

81 aMmopdHbIe Tena. AHU30TPOIHS CBOMCTB
KPHUCTAJJIOB

82 [TnaBneHue u KpucTayuIM3anus. Y JesbHas
TeruioTa riasiaeHus. Cyonumanus
Hedopmaruu TBEpAOTO Tena. PacTshkenue u

83 cxarue. Casur. Monyins HO#ra. I[lpenen
ynpyrux aedopmaruii
TennoBoe paciIMpeHne KUIKOCTEN U

84 TBEPIBIX TeJ. AHTAPMOHH3M TEIUIOBBIX
KOJICOAHWI YaCTHII BEIIECTBA

85 [TpeoOpa3zoBanue 3HEPTHH B (Pa30BBIX
nepexomax

86 YpaBHeHHUE TEIIOBOro OajaHca

87 Pemenue 3amau

88 [ToBepxHocTHOE HaTsDKeHHE. KanwsipHeie




89

90

sBieHUd. [laBieHue noj UCKpUBJICHHOM
MOBEPXHOCTHIO JKUJIKOCTU. DopMyIna
Jlammaca

O0001eHre 1 cucTeMaTU3aLus 3HAHUI 110
TeMme "ArperaTHble COCTOSIHUS BEILIECTBA.
®dazoBble IEPEXOBI"

KonTtponpsHast pabora o Teme "ArperarHsie
cocTostHUS BeniecTBa. @a3oBbie Iepexoan”

91

DJeKTpu3ays Tel U e€ mpOosBICHUSI.
DnekTpuueckuii 3apsia. [[Ba Buna
IEKTPUIECKUX 3apsaoB. [IpoBogHMKH,
JUDJICKTPUKH U TIOTYTTPOBOTHUKH

92

93

DneMEHTapHBIN AIEKTPUUYECKUH 3apsij. 3aKOH
COXpaHEHHUs AJIEKTPUUYECKOTO 3apsizia
B3anmopencrteue 3apsanoB. Toueynsie
3apsasl. 3akoH Kynona

94

95

96

97

Pemenue 3agau

Onektpuueckoe none. Ero neiictBue Ha
JJIEKTPUYECKUE 3aPsi bl

Hanps>k€HHOCTB IEKTPUYECKOTO MOJIS.
[Tpo6usit 3apsa. JInnun HanpsHKEHHOCTH
3IIeKTprYeCcKoro noust. OgHopoaHoe
JIIEKTPUYECKOE I10JIE

HOTeHHI/IaHBHOCTI) OJICKTPOCTATHUYCCKOI'O
moJisi. Pa3HOCTh MOTEHIIMAIOB U HaIps’KCHUC

98

[ToreHmansHas 3HEprus 3apsia B
3JeKTpocTaTHYecKoM mode. [loreHnnan
3JIEKTPOCTATUYECKOTO MOJIA




CBs13b HaHpﬂ)I(éHHOCTI/I I1OJIsI U Pa3HOCTH

99 MOTEHIIUAJIOB JUISI AJIEKTPOCTATHYECKOTO
0TSt

100 [TpuHIMI CYyTIEPIIO3UIINH SIEKTPUUECKUX
noJieu

101 Pemenue 3amau

102 [Tone Toueunoro 3apsinaa. [lone paBHOMepHO
3apsHKEHHON Cephl
[Tone paBHOMEPHO 3apsIKEHHOTO M0 00BEMY

103 mapa. [Tone paBHOMEpHO 3apsKEHHOM
0ECKOHEYHOM MIOCKOCTH

104 [TpoBOTHUKY B 3JEKTPOCTATHUECKOM TOJIE.
VYcnoBue paBHOBECUS 3apsI0B

105 JIM3eKTPUKHU U MTOTYITPOBOIHUKHU B
AIIEKTPOCTATUIECKOM I10JIE
Konnencarop. DnekTpoéMKOCTh

106 KOHJEHCATOpa. DIEKTPOEMKOCTD INIOCKOTO
KOHJIeHCcaTopa

107 [TapannensHoe coelMHEHNE KOHACHCATOPOB

108 [TocnenoBarenbHOE cOeTUHEHHE
KOHJICHCATOPOB

109 OHeprus 3apsHKEHHOr0 KOHAEHCAaTopa

110 Pemenne 3amay

111 JIBr>keHuMe 3apsKEHHON YaCTHULIbI B
OJTHOPOJTHOM DJIEKTPUYECKOM I10J1€

112 Pemenue 3amau

113 O060011eHNEe U cUCTeMAaTU3aIMsl 3HAHUH 110

TeMe "DnekTpudeckoe nosue"




KonTponbhas pabota no teme

114 " |
DIIEKTPUUYECKOE TT0JIE

Cuna Ttoka. [TocTossHHBIN TOK. Y ClI0BUA

115 CyIIIECTBOBaHUS MTOCTOSTHHOTO
ANEKTPUYECKOTO TOKA

116 Wcrounuku Toka. Hanpsxenue u 9/1C

117 3akoH OMa i y4acTKa LEeMH.
DNEKTPUUECKOE CONIPOTUBIICHHE
3aBUCHUMOCTh COIPOTUBIICHUS OJJHOPOIHOTO

118 MIPOBOJIHUKA OT €0 JITMHBI U TIJIOIIA TN
MOTIEPEYHOT0 CEUCHUs

119 VY enpHOE CONPOTUBIICHHUE BEIIECTBA.
Pemenue 3agau

120 [TocnenoBarenbHOE, MapaieNbHOE,
CMEIIaHHOE COETMHEHNE TTPOBOIHUKOB

121 Pacuér pa3BeTBIEHHBIX DIEKTPUUECKUX
nenei. [Ipasuna Kupxroga

122 Pemenue 3amau

123 PaGora snextpuyeckoro Toka. 3akoH J[>xoys
—Jlenna

124 Pemenne 3amay

125 MOoONTHOCTP IEKTPUUYECKOTO TOKa. TermoBas
MOIITHOCTD, BBIZIEIsIeMasi Ha PE3UCTOPE

126 Pemenue 3amau

127 OJ1C 1 BHyTpEHHEE CONIPOTHUBIICHHE
HCTOYHUKA TOKA

128 3akon OMa AJ1s TOJTHOM (3aMKHYTOM )

AIEKTPUYECKOMN LETH




129 Pemenue 3amau 1

130 MOIIHOCTh HCTOYHHKA TOKA 1

131 KopoTtkoe 3aMbIkanne 1

132 KoHneHncaTop B 1enu mocTOSHHOTO TOKa 1

133 Pemenue 3anau 1

134 Penrenue 3amau mo treMe "IlocTOAHHBIN 1
AJIEKTPUYECKUM TOK"

135 Pemenue 3anau no teme "IloctosiHHBIN 1
ANEKTPUIECKUIN TOK"

136 Pemenue 3agau mo teme "IlocTOSIHHBIH 1
ANEKTPUIECKUH TOK"

137 O06o011eHre U cucTeMaTu3alys 3HaHU| 1o 1
TeMme "[10CTOSHHBIN 2IEKTPUUECKUN TOK"

138 KonTposasnas padora no teme "IlocTostHHBIN 1
ANEKTPUIECKUI TOK"
DneKTpuyeckas MPOBOAUMOCTh Pa3INIHBIX

139 BEIECTB. DJIEKTPUICCKHI TOK B METaJIJIaX. 1
CBepxnpoBOIUMOCTb
DNEKTPUUECKU TOK B pacTBOpPaxX U

140 pacIuiaBax 3J€KTpoiauToB. 3akoHbl Dapanes 1
TUTSI DJICKTPOIH3a

141 DnexkTpuueckuil Tok B razax. [lnaszma 1

142 DNeKTpUUECKUid TOK B BakyyMe. BakyymHbie 1
nprOOpbI

143 DNEKTPUYECKUH TOK B TIOJTYIPOBOJHUKAX

144 [TomympoBOTHUKOBBIE PUOOPHI

145 DuU3NYECKU MPAKTUKYM 10 TEME 1

yM




"N3MepeHue Cuiibl TOKa U HAMPSHKEHUS B
LIENHU [IOCTOSIHHOT'O TOKa IPHU IIOMOILHU
AHAJIOTOBBIX U IU(POBBIX U3MEPUTEIBHBIX
npu6opoB" uiK "3HAKOMCTBO ¢ U(PPOBOH
naboparopueii o ¢pusuke. [Ipumeps
u3MepeHus: PU3NYECKUX BETUUHH MIPH
MOMOIIN KOMITbIOTEPHBIX JaTYUKOB"

146

®uznyeckuil npakTukym no teme "M3ydyenue
HEPAaBHOMEPHOTI'O ABM)KEHHUS C 1IEJIBIO
oIpeziesieHus MTHOBEHHOM ckopoctu"

147

OuznuecKuil MPaKTHKYM 110 TEMe
"N3MepeHue yCKOpeHuUs Mpu
PSIMOJTMHEHHOM PaBHOYCKOPEHHOM
JIBHKEHUHU MO0 HAKJIOHHOW IJIOCKOCTH' MIIH
"UccnenoBanue 3aBUCUMOCTH MTYTH OT
BPEMEHH MPU PaBHOYCKOPEHHOM JBUKEHHUU"

148

Pu3nYecKuil NPAKTUKYM 110 TEME
"N3mepenune yckopeHust CBOOOTHOTO
nafgeHus" win "M3ydeHue nBUKEHUS Tena,
OpOILIEHHOT0 TOPU30HTAIBHO"

149

®uznyeckuil NpakTukyM 1o teme "M3ydenue
JBUKEHUS T€JIa 110 OKPY>KHOCTH C
MTOCTOSIHHOM 10 MOJTYJIFO CKOPOCTBIO" WIJTN
"HccnenoBanue 3aBUCUMOCTH TIEPUOJIA
oOpallleHus KOHUYECKOr0 MasiTHUKA OT €ro
napaMeTpos”

150

®u3NYeCcKuil TPAKTUKYM I10 TEME
"NU3Mepenne paBHOJAEHCTBYIONIEH CUJIBI TTPU
JBUKEHUH OpycKa 10 HaKJIOHHON
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mmockoctu" unu "IIpoBepka runotessl o
HE3aBHCUMOCTH BPEMEHHU JIBHKCHUS OpycKa
10 HAaKJIOHHOW IJIOCKOCTH Ha 3aJJaHHOE
paccTosiHue OT €ro Macchl"

DuU3nYECKUi MPAKTUKYM 110 TEME
"UccneqoBaHue 3aBUCUMOCTH CUJI
YIPYroCTH, BOSHUKAIOIINX B MPY>KUHE U
pe3nHOBOM 00pa3siie, OT ux aegopmanuu’
wiu "M3yuenue 1BUKEHUSI CUCTEMBI Tell,
CBSI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3
nérkuii 010K"

152

153

154

Pu3n4ecKuil IPAKTUKYM 110 TEME
"U3mepenune ko uIrenTa TpeHus mo
BEJTMYMHE YIJIOBOTO Kod(pduiinenTta
3aBucumoctd Frp(N)" mnu "Mccnenosanue
JIBYDKEHUS OpycKa 110 HaKJIOHHOM IIOCKOCTH
C repeMeHHbIM K03 unmeHTom TpeHns"
M "M3ydeHue NBUKEHNUs Ipy3a Ha Bally €
TpeHueM"

®u3N4eCKuil TPAKTUKYM I10 TEME
"HccnenoBaHue yclIoBUN paBHOBECHUS
TBEPOrO TeJa, UMEIOIIETO OCh BpALICHUS"
wim "KoHCTpynpoBaHUe KPOHIITEHHOB U
pacuét cui ynpyroctu" win "M3yuenue
YCTOHYMBOCTHU TBEPJIOTO TeJa, UMEIOIIErO
mIomaas onopsl"

Pu3nYeCcKuil IPAKTUKYM I10 TEME
"M3MepeHune UMITyJIbca TENa [0 TOPMO3HOMY
nytu" i "M3mepenue cuiibl TSIru, CKOpoCTH




MOJIEJIN 3JIEKTPOMOOMIIS M MOILHOCTH CHJIBI
Taru" win "CpaBHEHUE U3MEHEHMSI UMITYJIbCA
TeJa C UMITYJIbCOM CHJIBI" WIIH
"HccnenoBaHue cOXpaHEHUs! UMITYJbca IIPU
ynpyrom BzauMoaenctsun" uinm "Msmepenue
KUHETHYECKON SHEPTUU Tejla 0 TOPMO3HOMY

n

nyTH

155

®uznyeckuil npakTukym no teme "M3ydyenue
M30TEPMUYECKOTO Ipoliecca (PEKOMEH10BaHO
UCIIOJIb30BaHue ITUPPOBOI TabopaTopuu)”
iy "M3yueHne n30X0pHOro mnpoiecca" uin
"N3ydyenue nzobapHoro mpoiecca’ Uiu
"[IpoBepka ypaBHEHUsI COCTOSAHUS"

156

157

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3mepeHue yaenbHol TernaoéMKocTu" niu
"UccnenoBanue npoliecca OCThIBaHUS
BemecTBa" win "McciaegoBanne agnadaTHOTO
npouecca” win "M3ydeHne B3aUMOCBSA3H
SHEPIUH MEXMOJIEKYISIPHOTO
B3aUMOJICHCTBUS U TEMIIEPATYPhl KUTICHUS
JKAIKoCTER"

®uznyeckuil NpakTukyM 1o teme "M3ydenue
3aKOHOMEPHOCTEHN MCTIapeHUsl JKUIKOCTEH"
i "M3Mepenne yneiabHON TEMIOTHI
riaByieHus apaa" win "M3ydenue cBOMCTB
HaCBIIIEHHBIX NapoB" win "M3mepenne
a0COTIOTHON BJIQXKHOCTH BO3/1yXa U OLIEHKA
Macchl MapoB B nomenieHun'". Mamepenue
Kod((UIIMeHTa TOBEPXHOCTHOTO HATSHKCHHUS
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DuU3NYECKU MPAKTUKYM 10 TEME
"Habntonenue npeBpaiieHus 3JHepruu
3apsKEHHOT0 KOHJIEHCATOPa B SHEPTHIO
u3nyyeHus ceeroguona” ninm "Mzydenue
MPOTEKAHUs TOKA B LIETIH, COJIepIKallIeH
KoHjaeHcaTop" unu "Pacnpenenenue
Pa3HOCTH MOTEHIIUAJIOB (HAIPSKEHUs) IpU
MOCIIe0BATEILHOM COEIUHEHUU
KOHJIEHCATOPOB"

159

160

161

162

Pu3n4ecKuil IPAKTUKYM 110 TEME
"UccnepoBanue CMEIIAaHHOTO COSTUHEHHUS
pe3uctopoB" nnu "M3MepeHue yieapHoro
COINPOTHUBJICHUS TPOBOAHUKOB" WU
"UccnemoBaHue 3aBUCUMOCTH CHIIBI TOKA OT
HaIPSKEHUS JUTsI JIAMITHl HaKaTuBaHUs"

Du3NUEeCKU IPAKTUKYM I10 TEME
"Habmroenue snexktponuza’ uiu
"N3mepenue 3apsaa OJHOBAJIEHTHOrO HOHA"
ninn "VccaemoBaHne 3aBUCUMOCTH
COTIPOTHUBIICHUS TEPMOPE3UCTOPA OT
teMriepaTypbl” uinun "CHATHE BOJBT-
aMIIEpHOM XapaKTepUCTUKH auoaa"

PesepBHrlit ypok. O6001ICHHE U
cUCTEeMaTH3allHs 3HAHU [0 TeMe
"KunemaTtuka"

PesepBHriit ypok. O6001ICHHE U
cUCTEeMaTH3allHs 3HAaHUH 10 TeMe
"lunamuka"

163

PesepBHbIil ypok. O0001ICHNE U




164

cucreMaTu3anus 3HaHui mo TeMe "CraTtuka
TBepJoro Tena"

PesepBHbIil ypok. O0001ICHHE U
cHCcTeMaTH3amus 3HaHUH 10 Teme "3aKOHBI
COXpaHEHHUs B MEXaHHUKe"

165

PesepBHsiit ypok. O600IICHHE U
cucreMaruzanus 3HaHui 1mo Teme "OCHOBBI
MOJIEKYJIIPHO-KUHETUYECKON TeopHun"

166

167

168

169

PesepBHeIit ypok. O600IICHHE 1
CHCTEMaTHU3aLMs 3HAHUH 110 TEME
"Tepmonunamuka. TenaoBbie MalTuHbI"

PesepBusiit ypok. O60011eHNE U
CUCTEMAaTH3alMsl 3HAaHUM 110 TeMe
"ArperatHble cocTosiHUS BellecTBa. da3oBbie
nepexopl"

PesepBHslit ypok. O600111eHNE U
cUCTeMaTH3allHs 3HAaHUH 10 TeMe
"DnekTpuyueckoe mosie"

PesepBHsIit ypok. O6001IeHNE U

CUCTEMAaTH3alMsl 3HAaHUH 110 TeMe
"TTocTOSTHHBIN NMEKTpUYECKUI TOK"

170

Peseprubrit ypok. O6001eHuE 1
cucTeMaTtu3anys 3Hagui mo treMe "Toku B
pa3nuyHbIX cpenax”

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

170

16




11 KJIACC

KonuyecTBo yacos DJIeKTPOHHbIE
Ne uugposbie
/i Tema ypoka Beero Konrpoabnsie IIpakTHyeckue 0fpaloBaATELHEIE
padoThI padoThI pecypenr
B3aumMoeiicTBre MOCTOSIHHBIX MarHUTOB U
1 MIPOBOJIHUKOB C TOKOM. MarHuTHOE ToJIe. 1
'unore3a Amnepa
Bexrop MaruutHON nHAyKuu. Ipuanmn
2 CyNEPNO3UIIMU MATHUTHBIX MOJeH. JInHun 1
MarHuTHON MHIYKIIUH
3 MaruauTtHoe 1nosje NpoBOJHUKA C TOKOM. OmbIT 1
Opcrena
4 Cuna AMniepa, e€ HanpaBJIeHHE U MOYJIb
5) Pemenue 3amau
6 [IpumeneHue 3akoHa Amriepa. 1
DNEeKTPOU3MEPUTENbHBIE TPUOOPHI
Cuna Jlopennia, e€ HanpaBIeHUE U MOJTYJIb.
7 JIBrokeHue 3apsiKEHHOM YacTHUIIbI B 1
OJTHOPOJTHOM MarHUTHOM I10JI€
8 Pemrenne 3agau
9 Pa6ota cunbl Jlopenna
10 Pemrenue 3anau 1
11 MarnuTHO€ noJje B BEUIECTBE. 1
deppoMarHeTuKHy, napa- U 1naMarHeTUKu
12 OcHoOBHBIE CBOMCTBa (heppPOMarHETUKOB. 1

[Ipumenenne GpeppomMarHeTHKOB




13 Pemenue 3amay mo reme "Maraurtsoe 1oie"” 1

14 Pemenune 3ama4a no reme "MarautHoe moJie"

15 SBneHne AIEKTPOMAarHUTHON UHAYKITHH. 1
[ToTok BeKTOpa MATHUTHOW WHAYKIIUU

16 O/1C uHayKIMH 1

17 3aKO0H AIEKTPOMArHUTHOW WHYKIIHH 1
®dapanes

18 Buxpesoe anekrpudeckoe noine. Toku Oyko 1

19 O/1C uHAYKIMU B JBUKYUIUXCS TPOBOAHUKAX 1

20 Pewenue 3amau 1

21 IMpaswusio Jlewnra 1

99 WNunykrusHocTts. KaTynika HAYKTUBHOCTH B 1
LIENN IOCTOSTHHOTO TOKa

93 SAsnenue camonnaykuuu. IC 1
CaMOWHIYKIIHH

24 DHeprus MarHUTHOTO TIOJISl KATYITKHA C TOKOM. 1
DNEeKTPOMArHUTHOE T0JIe

25 Pemenue 3amau 1

26 O00011IeHNE U CHCTEMATHU3alisl 3HAHUN 110 1
Teme "DnekTpoarHamMuka'

97 KonTponbhas pabota no teme 1
"OnekTpoauHaMuka'

78 Komnebarensuas cucrema. CBOOOIHEIE 1
kosebanus. ['apmMoHnYeckue KonedaHus

29 KuaeMarnueckoe 1 TMHAMHUYECKOE OIIMCAHUE 1
K0JIe0aTENbHBIX IBUKEHUI

30 DHepreTuveckoe onucanne. BeiBos 1




JUHAMUYECKOT0 OIIMCAHUS TapMOHUYECKUX
KoJ1e0aHui U3 UX SHEPTreTHUECKOI0 U
KMHEMAaTUYECKOTO0 OITMCAHMS

31 Awmruntyna u asza konebanuit
[lepuon u yacrora konedbanuid. [lepuon
MaJIbIX CBOOOHBIX KOJIeOaHUH

32 MareMatuueckoro mastHuka. [lepuon
CcBOOOIHBIX KOJIEOaHUN TIPY>KMHHOTO
MasiTHUKa

33 3aryxaromue Konebanus. BerHyX1eHHbIC
KoseOaHus. Pezonanc

34 ABTOKOIIE0aHUS

35 Pemenue 3amau

36 VYpoxk-koHpepeHuus "MexaHnueckue
KoJ1e0aHusl B My3bIKaJIbHbIX HHCTpYMEHTax"

37 O06o0011eHre U cucTeMaTu3alys 3HaHuH 10
teMe "MexaHunueckue KoneOaHus"

38 DNeKTpOMarHuTHBIE KOJICOaHUsI.
KonebartenbHbIil KOHTYD
®opmyna Tomcona. CBsI3b aMILUTUTY BT

39 3apsija KOHJIEHCATOpa ¢ aMIUTUTYIO0N CHITBI
TOKa B K0JIEOATEIbHOM KOHTYpE

40 3aKOH COXpaHEHHsI SHEPTUHU B UI€ATHHOM
KoJe0aTeIbHOM KOHTYpE
3aryxaromnme 3JeKTPOMarHUTHEIE KOJICOaHNsI.

41 BreIHYX/1€HHBIE 2JIEKTPOMArHUTHBIE
KoseOaHus

42 [TepemenHsIit TOK. Pe3uctop u KoHIAEHCATOP B




LEIHU IMEPEMEHHOTO TOKa

Karymka HHIyKTUBHOCTH B LIEIN

43 MePEMEHHOTO TOKA

44 3axoH OMa 11 JIEKTPUYECKON Lienn
MEPEMEHHOTO TOKa
MOoMHOCTh MEPEMEHHOTO TOKA.

45 AMIUIUTYAHOE U IEHCTBYIOIIECe 3HAUCHUE
CHWJIBI TOKA U HATIPSHKEHUS

46 Pe3onaHc B 25IeKTpHYECKOM LIeTTH

47 Pemenne 3amaqa
Nneansubiif Tpancdopmarop. [IponsBoacTso,

48 repeaayda u moTpeOaeHue AISKTPHICSCKON
SHEPTHH
DKOJOTUYECKHE PUCKU TIPU TTPOU3BOJICTBE

49 anekTpodHepruu. KynbTypa ucnoiab3oBaHus
ANEKTPOIHEPTHH B MMOBCETHEBHOMN KU3HU

50 Pemenue 3amgau

51 Pemenue 3amau

59 O06o001IeHye B cucTeMaTH3aIys 3HAHUH 110
TeMe "DIeKTpoOMarHuTHbIe KojebaHus"

53 MexaHnuecKkre BOJHBI. XapaKTEePUCTUKH
MEXaHHUYECKHMX BOJIH

54 CBolCTBa MEXaHUYECKUX BOJIH

55 3ByK. XapaKTepUCTUKH 3ByKa

56 Wudpa3syk u ynprpasByk. LllymoBoe
3arpsi3HEHUE OKPYKAIOIIEH cpebl

57 Pemenue 3amau




58

59

BHGKTPOMaFHI/ITHBIe BOJIHBI. I/ISJ'IyLIeHI/Ie
QJICKTPOMArdMuTHBIX BOJIH

DHeprus JIEKTPOMarHuTHbIX BOJIH. CBOMCTBA
ANEKTPOMArHUTHBIX BOJIH

60

[IIxana 3;1€eKTpOMarHUTHBIX BOJIH.
[IpuMeHeHue 2IEKTPOMarHUTHBIX BOJIH B
TEXHHUKE U OBITY

61

62

63

[IpuHUHMIIBI paIUOCBSA3U U TEIICBUICHHS.
Panuonokanus. DneKTpoMarHuTHOE
3arpsi3HEHUE OKPYKAIOIIEH Cpe bl
Kontponbnas padota nmo teme "Kosebanus u
BOJIHBI"

Caer. 3aKOH PSIMOJIMHENHOTO
pacrpocTpaHeHHs CBeTa

64

65

Pemenue 3a1a4y Ha IpUMEHEHHE 3aKOHA
MPSIMOJIMHENHOTO paclpoCTpaHEHUsI CBETa
Ortpaxenue ceera. [lnockoe 3epkaio.
Codepuueckoe 3epkaio

66

67

[Ipenomnenue cBeta. AGCONIOTHBIN U
OTHOCUTENBbHBIN MOKa3aTeb MPEIOMIICHUS.
[TonHoe BHYTpeHHEE OTpaKEHUE.
[IpenenbHbIN yroa NOTHOTO BHYTPEHHETO
OTpaXKEHUs

Pemenne 3aaa4 Ha IPUMCHCHUEC 3aKOHOB
OTpaXXCHUA U IIPCIIOMJICHHUA CBCTA

68

Xop nydeit B mpusMme. Jlucnepens cBera.
CnoxHbIN cocTaB Oemoro ceera. I[Ber

69

JInH3bl. @OKYCHOE PACCTOSIHUE U ONITUYECKAS




CHJIa JINH3BI

[TocTpoenne n300paXKeHMI B TNH3AX U UX

70
cUCTeMax. Y BeJIMYCHHE JTMH3bI
Pemenue 3agau Ha moctpoeHue

71 M300paXKEHU, MOJIYy4aeMbIX C TIOMOIIBIO
TUH3

72 I'ma3 kak ontuyeckas cucrema

73 Pemenwue 3anau. [Ipemensr MpUMEHHMOCTH
reOMETPUUYECKOI ONTUKU

74 CkopocTb cBETa U METO/IbI €€ U3MEPEHUS

75 Jlucniepcust cBera

76 WuTtepdepenius creta

77 KorepenTHbie UCTOYHUKU. Y CTIOBHS
HaOII0/IeHUsI MAKCUMYMOB U MUHUMYMOB

78 Pemenue 3amau

79 [Ipumenenne nuTepepeHun

80 Judpakmus ceeTa

81 JudpakiuonHas pemeéTka. Y cioBue
HAOJTI0ICHUS TJIABHBIX MAaKCUMYMOB

82 Pemenue 3amau

83 [TonepeunocTs cBeTOBBIX BOJH. [lonsapu3anus
cBeTa

84 Pemenue 3amau

85 CBeToBbI€ ABJIEHUS B IPUPOJIE

86 O06o0011ieHne 1 cucTeMaTu3alys 3HaHuH 10
teme "OnTuka"

87 KonrtponsHas pabora no teme «OnTHKa»




FpaHI/II_[BI IIPUMEHUMOCTHU KJIaCCHYECKOM

88 MEXaHUKHU. 3aKOHBI 3JICKTPOJUHAMUKH U 1
MIPUHIIAIT OTHOCUTEIIEHOCTH

89 [ToctynaTel cennaibHON TEOPUHN 1
OTHOCHUTEIIbHOCTH
IIpocTpaHCTBEHHO-BPEMEHHON MHTEPBAJ.
[IpeoOpazoBanus Jlopenna. YcinoBue

90 NPUIUHHOCTH. OTHOCUTENBHOCTD 1
OJTHOBPEMEHHOCTH. 3aMeIJICHHE BPEMEHH U
COKpAIIeHHE JTMHBI

01 DHeprus U UMNYJIbC PEISITHBUCTCKOM 1
YJaCTHIIBI

92 CBsi3b MacChl C SHEPTUEH U UMITYJIHCOM 1
PENSATHBUCTCKON YaCTUIIBI. DHEPTHSI IIOKOS

93 PaBHOBecHOE TEMIOBOE U3ITYyYCHHE 1

94 3akoH cMeleHus Buna 1

95 ['mnore3a M. Ilnanka o kBanTax. ®OTOHBI 1

96 DHeprust ¥ UMITYIIbC POTOHA 1

97 ®otorddext. OnpiTel A. I'. Cronerosa. 1
3akoHsl hoTordexTa

08 VYpasuenue DitHmreitHa 17151 hoTodPdekra. 1
"Kpacnas rpanuna” pororddexra

99 Jasnenue ceera. OnbiThel I1. H. JIeOenena 1

100 BoiHoOBEIE CBOMCTBA YaCTHIL
Bounnsl ne bpoind. [Inuna BosHbl ne bpoins

101 1 pa3Mephl 00JIACTH JIOKATU3AINH 1
JIBHDKYILEUCS] YaCTHUIIBI

102 KopnyckynspHO-BOIHOBOM Ayasln3m 1




103

Judpakius 3JeKTPOHOB Ha KpUCTaIaxX

Crenuduka u3MepeHuid B MUKPOMHPE.

104 CooTHoIIeHUs HEOpeAeIEHHOCTEH
I'eitzenbepra

105 Pemenue rpaduueckux 3agau

106 Pemenue pacuéTHpIX 3a1a4

107 Kontposnbnas padota mo temam: "OCHOBBI
CTO", "KopryckysspHO-BOJIHOBOH J1yannu3m"

108 OnBITHI 11O UCCIIEOBAHUIO CTPOCHUS aTOMA.
[TnanerapHast mozens atroma Pesepdopna

109 [Tocrynatel bopa

110 Buapl cnektpoB. CriekTp ypoOBHEH SHEPruu
aToma BOI0po/ia

111 CrioHTaHHOE M BBIHYKJEHHOE U3ITyUYeHUE
CBeTa

112 Jlazep
Hyxnonnas monens sigpa I'elizen6epra-

113 NBanenko. 3apsi 1 MacCOBOE YUCIIO sAJIpa.
H3oTtonsl. PagnoakTHBHOCTH
3aKoH paJiM0aKTUBHOTO pacnaaa. CBoicTBa

114 MOHHU3UPYIOUIETO U3TyYeHUs. Brnusaue
PaJIMOAKTUBHOCTH HA KUBBIC OPTaHH3MBI.
Jlozumerpus
DHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie
cwibl. [ledekt maccel sapa. SAnepHbie

115 peakiuu. SnepHsie peakTopsl. [IpoGiembl

YIPaBISEMOT0 TEPMOSIIEPHOTO CUHTE3A.
DKOJIOTUYECKUE aCTIEKThl Pa3BUTHUS SAECPHOMN




OHEPICTUKHU

MeToIbI peTUCTpAUK U UCCIICAOBAHUS
3JIeMEHTapHBIX YacTull. DyHTaMEHTAIbHBIC
116 B3aUMOICHCTBUA. baprnoHbl, ME30HBI U
nentoHnsl. [Ipencrasinenue o CtangapTHOM
Mozenu. KBapk-TiirooHHast MOJIEb aJipOHOB

®wusnka 3a npenenamu CTaHIApTHON MOJIEITH.
117 Témuas Mmarepust U TEMHasE SHEPTHS.
EnuHCcTBO (DM3HMYecKOit KapTHHBI MUPa

118 Oransl pa3BUTUS ACTPOHOMHUU. 3HAYCHUE

aCTPOHOMHHU

[TpuMEeHUMOCTh 3aKOHOB (PU3HKHU JUIS
119 0OBSICHEHUS IPUPOJIBI KOCMHYECKHIX
00BEKTOB. MeTo/1bl aCTPOHOMUYECKHUX

HUCCIIeJOBAaHUN

CoBpeMeHHbIE ONTUYECKHE TEIECKOIBI,
120 panuoTenecKonsl, BHEaTMOC(hepHas
aCTPOHOMUS

121 Bun 3Bé3aH0ro Heb6a. Co3Besnus, spkue
3BE3/bl, TUIAHETHI, UX BUJUMOE JBUKCHHE

Conueunas cuctema. Comnnie. ConHeunas
122 aKTUBHOCTH. MicTounuk sHeprun CosHIa u
3BE3]T

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKH.
123 Jlnarpamma "crieKTpajbHBIHM Kilacc —
CBETUMOCTB"

124 3Be3 a6l TJIaBHOM OCIEI0BATEIbHOCTH

125 Bayrtpennee crpoenne 38E31. COBpeMEHHbBIC




126

MIPEJICTABICHUS O IPOUCXOXKICHUU U
sBomtounu CoJiHIa U 3BE3/]. DTallbl )KU3HU
3BE3 ]

Muneunsbiit [1yte — Hama ["anmaktuka. Turbl
rajakTUK. UEpHbIE IBIPHI B Spax TaJakTHK

127

Bcenennas. Paciinpenue Beenennoit. 3akon
Xa66ma. Teopust bonbioro B3pbIBa.
PenukroBoe nznmyueHue

128

129

MacmrabHast ctpykTypa Beenennoii.
MeraranakTuka

Hepeménnpie mpo6iieMbl aCTPOHOMUHT

130

131

132

@uU3NYECKUN IPAKTUKYM 110 TEME
"HccnenoBaHnue MAarHUTHOTO MOJIS
MOCTOSIHHBLIX MarHuToB" uian "HcciegoBanue
CBOUCTB (peppOMarHeTUKOB" WK
"HccnenoBanue 1eHCTBUS TOCTOSTHHOTO
Mar"ura Ha paMKy ¢ TOKOM"

Pu3HYECKUl IPAKTUKYM I10 TEME
"N3mepenue cuiel AMiiepa" win "M3yuenune
3aBUCUMOCTH CUJIbI AMIIepa OT CUJIbI TOKA"
nunu "OnpeneneHne MarHUTHOW MHIYKIUU Ha
OCHOBE U3MEpeHHUs cuibl Amnepa”

Pu3nYeCKUil NPAKTUKYM IO TEME
"UccnenoBanue sBIEHUA 3JIEKTPOMarHUTHOM
uHaykuuu" win "Onpeaenenne HHIyKIUHA
BUXPEBOI'0 MarHUTHOTO NoJis"

133

DU3NYECKUN TPAKTUKYM I10 TEME
"UccnenoBaHue siBJIEHUS CAMOUMHIYKIIMK"




134

niu "COopka MOJIEH JIEKTPOMAarHUTHOTO
reHeparopa"

DU3NYECKUI TPAKTUKYM I10 TEME
"U3mepeHue neprojia CBOOOIHBIX KoJIeOaHUH
HUTSHOTO U MPYXHUHHOT'O MasiTHUKOB"

135

@uU3NYECKU IPAKTUKYM 110 TEME
"[IpeoOpa3oBanue SHEPTHH B IPYKUHHOM
MasTHHUKE"

136

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOTO TOKa Yepe3
IIOCIE€A0BATEIBHO COCAUHEHHBIC
KOHJIEHCATOp, KaTyLIKY U pe3ucTop’ uin
"HUccnenoBanue paboThl HCTOUHUKOB CBETA B
LIETIH [TEPEMEHHOr0 ToKa"

137

138

139

140

duznyeckuil npakTukyMm no teme "M3ydyenue
rapamMeTpoB 3BYKOBOW BOJTHBI"

Pu3nYeCcKUil IPAKTUKYM I10 TEME
"N3mepenue nokaszaTelis MpeaoMICHUs
crexna" win "lIlonydyenue nso0paxkeHus B
CHCTEME U3 IJIOCKOTO 3epKajia v JTUH3bI"

Pu3NYECKUl IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHus OT BelecTBa (Ha mpuMepe
xuakux auH3)" win "M3mepenne hokycHoOro
PacCTOSIHUS PaCCEeNBAOIINX JIMH3"
Pu3NYECKUl IPAKTUKYM 110 TEME
"Habmronenue nudpakuuu, vHTEpdepeHInn
Y noJsipu3anuu ceera'




141

DU3NYECKUI TPAKTUKYM I10 TEME
"OnpeneneHue UMITyJIbCa U SHEPTUU
PENATUBUCTCKUX YacTull (1o poTtorpadpusim
TPEKOB 3apsHKEHHBIX YaCTHUI] B MATHUTHOM
nose)"

142

DU3NYECKUI TPAKTUKYM I10 TEME
"N3mepenue nocrostHHoM 1lnanka Ha ocHOBe
uccienoBanus porodddexra” wim
"UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA
Yyepe3 CBETOAMO/] OT HaNpsKeHUs"

143

144

145

®Ou3MUECKuil MPAKTUKYM 110 TEME
"UccnenoBanue criekTpa pa3peKeHHOro
aTOMapHOT0 BOJOPOJIa H U3MEPEHUE
noctostHHOW Punbepra"

Pu3nYeCcKUil IPAKTUKYM I10 TEME
"HccnenoBanue paguoakTUBHOTO (hoHA C
WCIIONBb30BaHueM fo3umerpa’ uiun "M3yduenue
MOTJIONICHUS OeTa-4yacTUIl aTFOMUHIEM"

Du3nUecKuil IPAKTUKYM I10 TEME
"HaOnronenust 3BE31HOr0 HEOa
HEBOOPYXEHHBIM TJIa30M C UCMOJIb30BAHUEM
KOMITHIOTEPHBIX TTPHIIOKEHUHN IS
OTIpeIeTICHUS TTOJIOKEHUST HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO JAaTy: OCHOBHBIC
co3Be3usi CeBEpHOTO MOTYIIAPUS U TPKHE
3B&3161" mau "HaOmroieHus B TeIIeCKOmn
JlyHbI, TUIAHET, TYMAHHOCTEN U 3BE3IHBIX
CKOILIEHH"

146

O0001IeHre 1 cucreMaTu3anus 3Haunii. Pois




(bU3UKH ¥ aCTPOHOMHH B IKOHOMHYECKOM,
TEXHOJOTHYCSCKOM, COIIMAILHON M STHYECKOU
cdepax AeaTeTbHOCTH YeTIOBeKa

O06o001enre u cucTeMaTu3anus 3Hanui. Posb
147 1 MecTO (M3UKU U aCTPOHOMHUH B
COBPEMEHHOU HAy4YHOU KapTUHE MUpa

0O06001IeHYEe ¥ cucTeMaTU3alus 3Hauuii. Poib

¢busnueckoit Teopun B GOpMUPOBAHUU
Mpe/ICTaBICHUH 0 (U3NYECKON KapTUHE MHPA,

148 N
MecTO (PU3UYECKON KapTHHBI MUpa B 001IIeM
PSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUN O IPUPOJIE

149 O0001IeHrEe U CUCTEMATH3aIMs 3SHAHUN 110
TeMme "Kunemarnka"

150 O06o001IeHre B cucTeMaTH3aIys 3HAaHUH 110
TeMme "Kunematuka"

151 O06o001IeHre U CHCTEMATH3aLKs 3HAHUH 110
teme "JluHamuka"

152 O06o001IeHre U CHCTEMATH3aLKs 3HAHUH 110
teMe "CraTtuka TBepAoro rena”

153 O0001IeHe B cucTeMaTH3aIys 3HAHUH 110
TeMe "3aKOHBI COXpaHEHHs B MEXaHUKe"
O0o001IeHrEe U CHCTEMATH3aLKs 3HAHUH 110

154 TeMe "OCHOBBI MOJIEKYISIPHO-KUHETUYECKOMN
Teopun"

155 O0o001IeHrEe U CHCTEMATH3alKs 3HAHUH 110

teme "Tepmoaunamuka. TemoBbie MamvHb"

156 O0001IeHrEe 1 cUCTEMAaTH3alus 3HAHUHI 110




157

Teme "ArperaTHble COCTOSIHUS BEILIECTBA.
®da3oBbIe nIepexoab"

O060011eHrEe ¥ cUCTeEMAaTH3alus 3HaHUHI 110
Teme "DnekTpudeckoe mnoie"

158

159

160

O06o0mieHne 1 cucTeMaTU3alys 3HaHUH 110
teMe "[locTOsHHBIHN 2neKTpuYecKuii ToK"

O06o0011ieHre ¥ cucTeMaTu3alys 3HaHuH 1o
teMe "Toku B pa3inyHbIX cpepax”

O00011IeHEe ¥ cucTeEMaTU3alus 3HaAHUHI 110
TeMe "MaruutHoe noie"

161

PesepBHeIil ypok. O000IICHHE 1
CHCTEMATH3alM 3HAHUI 110 TEME
"JJIeKTpOMarHuTHas UHIYKIUA"

162

163

164

165

PesepBHelIit ypok. O60011IeHNE 1
cUcTeMaTu3alus 3HaHHU M0 TemMe
"Mexanunueckue kosebanus"

PesepBHrlit ypok. O600111eHNE 1
CHUCTEMAaTH3alMsl 3HAaHUM 110 TEME
"DneKTpoMarHuTHbIe Kosebanus"

PezepBHblit ypok. O600111eHNE U
CHCTeMaTH3alus 3HaHUH 10 TeMe
"MexaHUYeCKHUEe U 2IeKTPOMArHUTHBIE
BOJIHBI"

PeseprubIil ypok. O60061eHIE 1
cucreMaru3alis 3Haguii mo teme "Onrtuka"

166

PeseprubIil ypok. O60061eHIE U
cucTeMaTu3anus 3Haguil mo teMe "OCHOBEI
CTO"




PesepBHbIil ypok. O6006111eHIE 1

167 cHCTeMaTHu3alus 3HaHUH 10 TeMe
"KopnyckynsipHO-BOJIHOBOM Ayain3m"
PesepBHbIil ypok. O600111IcHIE 1

168 cucTeEMaTH3anus 3HaHUH 110 Teme "dusuka
aroma"

PesepBHeIil ypok. O000IICHHE 1
169 cucTeMaTu3anus 3HaHui 1o teme "dusuka
ATOMHOTO SJIpa M 3JICMEHTAPHBIX YacTHII"

PesepBHeIil ypok. O000IICHHE 1
170 CHCTEMATHU3AINA 3HAHUN 110 TeMe " DIIEMEHTHI
actpodu3uxu"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16







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

» dusuka, 10 kimace/ Iypeimesa H.C., Baxxeesckas H.E., Mcaes JI.A.; mox
penakuueit [lypsimeBoit H.C., O611ecTBO ¢ OrpaHUYE€HHONM OTBETCTBEHHOCTHIO

«IPODA»; AknmonepHoe obdmectBo «M3aarenbcTBo «lIpocBemenne»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

®uzuka. [loypounsie pazpadorku. 11 kiacc. Caypos FO.A.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

http://school-collection.edu.ru
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