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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma coctaBieHa ¢ yuyeromM dDenepalibHOM MporpaMMbl BOCHTUTAHUS.
[Iporpamma no gu3rke Ha YpOBHE CpeIHEro 0011ero oopazoBaHus pazpadboraHa Ha
OCHOBE IIOJIOKEHMH U TpeOOBaHMN K pe3yibTaTaM OCBOEHHS OCHOBHOM
oOpa3oBarenbHOM mporpammel, mpenacraBieHHBIX B PI'OC COO, a Takke C
yuétoM (enepanbHOil paboued mporpamMmbl  BocnHuTaHus W KoHuenuuu
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AIUAX
Poccuiickoit ~ ®denepanuy,  peajlu3yIOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
POTrPaMMBL.

[Tporpamma no ¢usuke onpeaenser 00s13aTeIbHOE TPEIMETHOE COACPKAHHE,
yCTaHaBJIMBAET PEKOMEHIYEMYIO TOCIIEIOBATEIbHOCTh U3YUCHUSI TEM U PA3/ICIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JIOTUKKA y4eOHOro mpoliecca, BO3PACTHBIX OCOOCHHOCTEH  OOydYarommxcs.
[Iporpamma 1o ¢Qusuke ma€T NpeacTaBIECHUE O LENAX, COJEpKaHUM, OOmEen
CTpaTeruy OOy4YeHHs, BOCIUTAHUS U Pa3BUTUSA OOYYAIOIIMXCS CpEeICTBaAMU
yaeOHoro npeameta « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

N3yuyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS TO3BOJISIET PEan30BaTh
3a/la4yd MPO(PECCUOHAILHOM OpPHEHTALMK, HAIPABJIEHO HA CO3/IaHHUE YCIOBUHM IS
MPOSIBJICHUSI CBOMX HHTEIJIEKTYaAJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXKJIbIM
OOy4YaromMMcsi, KOTOpble HEOOXOMUMBI I MPOJOJDKEHHs 0o0pa3oBaHUs B
opraHu3anusx NnpodecCUOHATLHOTO O00pa3oBaHWs MO Pa3TUYHBIM  (DUUKO-
TEXHUYECKUM U NHKEHEPHBIM CHEIUATBbHOCTSIM.

B nporpamme mno Qu3Mke ONpenensioTcs IUIAHUPYEMBIE PpPEe3yJIbTaThl
OCBOECHUS Kypca (PU3MKU Ha YPOBHE CPEIHETO OOIIEro o0pa3oBaHus: JIUYHOCTHEIE,
MeTanpeJMeTHbIe, TpeaMeTHble (Ha  yrayonéuHom  ypoBHe).  Hayuno-
METO/IOJIOTUYECKON OCHOBOM JJisi pa3pabOTKu TpeOOBaHMM K JUYHOCTHBIM,
METaNpeIMETHBIM U TPEAMETHBIM pe3yJibTaTaM oOOyYaroluXcs, OCBOUBIIHUX
nporpamMMmy 1o (U3MKE Ha YpPOBHE cCpeaHero oOmiero oOpa3oBaHHUs Ha
yIrayOn€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-AESITEIbHOCTHBIN MOIXO0/.

[Iporpamma no pu3rke BKIIOYALT:

IUIAaHUPYEMBbIE pe3yJIbTaThl OCBOCHMSI Kypca (QU3UKM Ha YyriayOiaéHHOM
YPOBHE, B TOM YHUCJI€ MPEAMETHBIE Pe3yJIbTAaThI 110 T0J1aM O0y4YCHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojiaMm o0ydeHusl.

[Iporpamma 1o (Qu3MKe WMEET NPUMEPHBIM XapakTep U MOXKET OBITh
WCITOJI30BaHA YUUTEIIMU (DU3UKHU JIsI COCTABIICHUS CBOUX PabOYHMX MIPOTPaMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIEH U
MPEIOCTABIsAECT BO3MOXHOCTH [UJIsl peaju3allMi  Pa3IMYHbIX METOJIUYECKHUX
MOJAXO/JOB K TMpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPH YCIOBUHU
coXpaHeHUs 00s13aTEIHPHOM YaCTH COJIEP KaHus Kypca.



®duszuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOMbI, BHICTYMas B
KauecTBe y4eOHOI0 IMPEAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUU 00 okpyxkatoieM mupe. LLKompHBIN Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUTSl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHME W AKTHUBHOE
npUMEHEeHHE (U3NYECKUX 3HAHWM OMPEIENUIO XapakTep W OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOU
KapTHHBI MUpa oOydaromerocs, B (OpMHUPOBAaHHE YMEHHM NMPUMEHSATh HAYYHBIN
METO/1 IO3HAHMSI IPY BBIITOJIHEHUH UMH Y4€OHBIX HCCIIEOBAaHUM.

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

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuid. BenymuM B Kypce sBIseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea zymanumapusayuu. BEE peannsanus NPeaIosaracT HCHOJIb30BAHUE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOWIECTBa, a TaKkKe C  MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc usuku yriry0iaEHHOTO ypOBHS
IIPEANOAaraeT 3HakOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. IIpm 3TOM paccmarpuBarorcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea j3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJEpKaHUs, IMOCBSIIEHHBIX SKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKHU M TEXHOJIOTMH, a Takke OOCYXIeHUus
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHME coJiepKaHUs TPOTPAMMBbI 10 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
IOPUHLININAX CUCTEMHO-IEATEIbHOCTHOrO noaxonaa. ia Gusnku peanuzanus 3THX
IPUHLIKIIOB 0a3UpyeTcsl Ha UCIOIb30BAHUM CAMOCTOSITEIEHOTO YKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYyIOmEero Qaxkropa yuyeOHOro mpouecca. s yriayOn€HHOTO
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEBHOTO YYEHMYECKOTO SKCIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTAJIBHBIE YUYCHHUYECKHE ONBITHl MPU HM3YYCHUHU HOBOTO
Martepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
nBa cmocoba peanum3anuud  (U3MYECKOTO0 TMpakTUKyma. B mepBom ciydae
MpaKTUKyM npoBoauTcs 6o B koHie 10 u 11 knaccos, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXJOM M3 3THX KjiaccoB. Btopoil cmocod — 3T0
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce uzyudeHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa TTOHMUMAETCs] CaMOCTOSITEIbHOE HCCIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (@usMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MPaKTUKyMa MpeACTaBlieHa €AUHBIM IepeuyHeM. Buioop
TEMATUKH JJI 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30BaTEIBLHOTO MpoIlecca UCX0/IA U3 OCOOEHHOCTEH MOYPOUYHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJaJicHUE OOYYarOUIMMHUCS YMEHHUSIMU MPOBOJIUTH TNPSIMBIE M KOCBEHHBIE
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH U MOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEAJIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHENSETCA PEHICHUIO PAcYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3MUYECKOU MOJENbIO, TO3BOJSIONINE MPUMEHSThH
M3YUYCHHbIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOr0 paszfiena Kypca, Tak U
WHTErpUpys MPUMEHEHHE 3HAHUM U3 pa3HbIX pa3ienioB. [[s KauyecTBEHHBIX 3aj1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nUecKuX SBJICHUN U MPOIIECCOB B OKPYXKAIOIIEH KU3HU, TpeOyromue Bbibopa
(bu3nYecKoi MOJIENU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIyOJaEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHus JOJKEH U3Y4YaThCs B YCIOBHSX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JNOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHWE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMme 1o
(bu3MKEe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pyAOBaHHE.

JemoHCcTpanimonHoe oOopyaoBanue (opmMupyercs B COOTBETCTBHH C
NPUHIUIIOM MUHUMAJIBHOM JOCTATOYHOCTH W  OOECIEUHUBAET TOCTAHOBKY
MEePEUYUCIICHHbIX B TMporpamMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpALMN st
WCCJICMOBAHMUSI  M3Yy4YaeMbIX  SIBIEHUW ©  TPOIECCOB, JMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMECHECHHM.

JlaGopaTopHoe 00OpynOBaHME MJII YYCHHYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcssi B BHJI€ TEMAaTHUYECKUX KOMIUJIEKTOB W OOECIeurnBaeTCs B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKne KOMILIEKTHI
7a00paTOpHOTO O00OPYMOBaHMS JOJKHBI OBITH TIOCTPOCHBI HAa KOMILIEKCHOM
WCITOJIP30BAaHUU AQHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

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

dbopMHpOBaHWEe WHTEpPEcCa M CTpEeMJICHUS OOYYaronuXxcsi K HayIHOMY
W3YYECHHUIO TPUPOJBI, PA3BUTUEC UX HMHTEIUIEKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

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

dbopMHEpOBaHUE HAYYHOTO MHPOBO33PEHHSI KaK pe3yjbTaTa M3yYEHHs] OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DH3HKU;

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

dbopMupoBaHUE TPEACTABICHUN O poiau (U3UKU IS Pa3BUTUS JAPYTHX
€CTEeCTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHUI;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuiei
npoecCHOHANbHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHHUI0 B 9TOM HalPaBJICHUH.

JlocTikeHHne 3TUX Ielield 00ecneuyrnBaeTCsl peleHuEeM CIEAYIOIUX 3a1ad B
npoIiecce u3yueHus Kypca GU3uKi Ha YPOBHE CPEIHETO 00111er0 00pa3oBaHus:

NpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00IIUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKJIIOYAs  MEXaHUKY,  MOJEKYJSpHYIO  (U3uKy,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUM MTPUMEHSITh TEOPETUUECKUE 3HAHUS 11 OObSICHEHUSI
bu3nYecKUX SBICHUNW B MPUPOAE M ISl NMPUHATHUS TPAKTHUUECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
(bu3nuecKoil MOAEINbI0, 3a/1ay, MOAPA3YMEBAIOIIMX CAMOCTOSITENBHOE CO3JaHHe
dbu3nyeckoil MoJeNH, aJleKBaTHOM YCIOBUSIM 3aJaud, B TOM YHCJE 3ajad
WHXXEHEPHOT0 XapaKTepa,

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

OBJIaJICHUE METOJIaMH CaMOCTOSATEJIBHOTO IIJIAHUPOBAHUS U TIPOBEIACHUS
GbU3MYECKX OKCIEPUMEHTOB, aHaJIM3a W HUHTEpHperanud HHpopMaluuy,
ONpeIeNICHHs JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTATA;

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



pa3BuTHE WHTEpeca K chepam nmpodhecCHOHATBLHON e TENHHOCTH, CBI3AaHHON
¢ pU3UKOH.

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

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

[Ipennaraempiii B mporpamMme 1o (QHU3MKE TMepeyeHb JabopaTOpPHBIX U
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JElaeT BBIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM HHIWBUIYaTbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.

COJEPXAHUE OBYUYEHUA
10 KVIACC

Pa3znen 1. Hay4Hnblid MeTOA MO3HAHUSA IPUPO/IBI.

®duszrka — pyHIaMeHTalIbHAs HayKa o npupoje. HayuHslid MeTo MO3HaHUA U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

OKCIIEpUMEHT U TEOpHsl B Ipolecce Mo3HaHus npupoisl. HabOmrogenue u
HKCIIEPUMEHT B (PU3UKeE.

CnocoObl  u3MmepeHuss (U3MYECKUX BEIMYMH (aHAJOTOBbIE M IU(pPOBBIC
HU3MEPUTETbHBIE TPUOOPHI, KOMITBIOTEPHBIE TATUUKOBBIE CUCTEMBI).

[TorpemHoct  u3MepeHuit  (HU3UYECKUX  BEIUYMH  (aOCONIOTHAsT W
OTHOCHUTEJIbHAs).

MopnenupoBanue (pU3NUECKUX SIBICHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIFOTHO TBEpPJIOE TENO, WJealbHAasl KUIAKOCThb, WACATBHBIM Ta3, TOUCUHBIN
3apsan). ['unoreza. ®U3nyeckuii 3aKOH, TPaHUIbl €r0 MPUMEHUMOCTU. Pu3nueckas
TEOPHUS.

Ponp u mecto ¢u3nku B (GOpMUPOBAHUU COBPEMEHHOW HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIbHOCTH JIIOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKmMuUKym.

MN3mepeHre cuibl TOKa W HANPSHKEHUST B IEMU TMOCTOSHHOTO TOKa MpPH
MTOMOIIIM aHAJIOTOBBIX U ITU(POBBIX U3MEPUTETHLHBIX TPUOOPOB.

3HaKoMCTBO ¢ 1udppoBoi aboparopueit mo dusuke. [Ipumepsl n3mMepeHus
(bU3NYECKUX BETMYHMH MPU MOMOIIYA KOMIBIOTEPHBIX JaTYUKOB.

Pazgea 2. MexaHuka.



Tema 1. Kunemamuka.

Mexannueckoe ABWKEeHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema otcuéra.

[Ipsimas u oOpaTHas 3aJ1a4ll MEXAHUKHU.

Pannyc-BekTop MarepuaibHOW TOYKH, €r0 MPOEKIMH HA OCU CHCTEMBI
KoopauHat. Tpaekropus.

[lepemerienne, CKOpOCTh (CpeHsIsI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHHE MAaTE€pUaJbHOW TOYKH, MX MPOEKIMU HAa OCU CHUCTEMBI KOOpIWHAT.
CnoxeHue nepeMelIeHU U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTEPUATBLHON TOUKH OT BPEMEHU U UX
rpadukm.

CBobOonHOe mMmajeHue. YCKOpeHHe CBOOOAHOTO majacHus. J[BumkeHHe Tena,
OpOIIEHHOr0 TOJ YTIJOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTU H
YCKOPEHUSI MaTEpUaIbHON TOUYKU OT BPEMEHU U UX TPaPUKH.

KpuBoimHeiHOE  nBWKEHWE. J[BHKEHHWE  MaTepuasbHOM  TOYKHA 11O
OKPY>KHOCTH. YTJOBas WU JMHEWHas CKOpocTh. llepmoa u yactora oOpaiieHwus.
[{enTpocTpeMuTenbHOE (HOPMAJIbHOE), KacaTelbHOE (TAaHTEHIIMAIBLHOE) U MOJHOE
YCKOPEHHUE MaTepUaIbHON TOUKH.

TexHuyeckrue yCTpOMCTBA W TEXHOJIOTMYECKHE MPOLECCH: CHUIAOMETD,
JBIDKCHUE CHApAJIOB, ILICMHBIC, MIECTepEHUAThIE M PEeMEHHBIE Tepeaayd,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mogenb cucTeMbl OTCUETA, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPHUCTHUK
JIBYDKCHUS.

Cnoco0bI ucclief0BaHNs IBKEHUN.

Nnnroctpanus npeesibHOro NepPexo/ia U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeoOpazoBanne NBMKEHUN ¢ MCIIOJIB30BAHUEM MEXaHHU3MOB.

[Tanenue Ten B BO3AyXE U B pa3pe’KEHHOM IPOCTPAHCTBE.

HaGnrogenue aABMKEeHUS Tena, OpOLIEHHOTO IMOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpaBnenue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

[Tpeobpa3oBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHUME TyTEW, TPACKTOPUN, CKOPOCTEN IBMXKEHHUS OJTHOTO M TOTO XK€
TeJa B pa3HbIX CUCTEMAax OTCUETA.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npaKmMuKym.

N3yueHre HEpaBHOMEPHOTO ABUMKEHUS C LEIbIO ONPEIEICHUS MTHOBEHHOM
CKOPOCTH.



N3mepeHre ycKOpeHUs MpU NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JABUKEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IIYTH OT BPEMEHM IPU PABHOYCKOPEHHOM
JBH>KCHUU.

W3mepenne  ycKOpeHUSI  CBOOOJHOTO nageHuss  (PEKOMEHJI0BaHO
WCITIOJIb30BaHUE IU(GPOBOIA TabOpaTOpUN).

WN3yuenne nABUXKEHUSI Tella, OpPOILIEHHOTO TOpu3oHTalbHO. [IpoBepka
TUIIOTE3Bl O MPSMOM NPOMOPLUUOHAIBHONW 3aBUCUMOCTH MEKIY JAJIbHOCTBIO
MoJIETa U HAYAJIbHOM CKOPOCTBIO TENA.

W3ydeHne IBHKEHHUS Tella N0 OKPY>KHOCTH C MOCTOSIHHOM IO MOJIYJIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Iepuojia OOpalieHus KOHMYECKOr0 MasTHHKA
OT €ro IapaMeTpoB.

Tema 2. /lunamuxa.

[lepBbiii 3akoH Hprotona. MHeprumaneHble cucTtemsl oTcyéTa. [IpmHOHN
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCU€Ta (OMpeENETIeHUE,
IPUMEDHI).

Macca tena. Cuna. [IpuHuun cynepno3uimu Cuil.

Bropoii 3akoH HproTOHA 1151 MaTepraibHOM TOUYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHMPHOTO TATOTCHUS. OKBUBAJICHTHOCTh T'PABUTALIMOHHON W
WHEPTHON MAaCCBHI.

Cuna tspxkecTd. 3aBUCHMOCTbh YCKOPEHHsI CBOOOJHOTO MaJieHUSI OT BBICOTHI
HaJl TOBEPXHOCTHIO TIUIAHETHI M OT reorpaduueckoil MUPOTHL. JIBMKEHUE
HEOECHBIX TeJ U UX CYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Ttema. Bec Tema, nBuKymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Ttpenue. Cuila TPEHHSI CKOJBXKEHUS M Cuja TPEHUs
nokosi. Koadduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU Tejla B
UIKOCTH WM ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO ABUKEHHUS.

Hasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHl: MOAIINITHUKH,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

HaOmronenue nBHKEHUS TEJl B MHEPIIMATIbHBIX U HEMHEPIIUAIbHBIX CUCTEMaxX
OTCYETA.

[TpyHLIMIT OTHOCUTENBHOCTH.

Kauenune AByX HWIMHAPOB WJIM IIAPOB PA3HOM Macchl C OJMHAKOBBIM
YCKOPEHHEM OTHOCUTEIBHO HEMHEPIUATBHOU CUCTEMBI OTCUETA.



CpaBHEHHE  pABHOJEWCTBYIOIIEH  NPHUIOXKEHHBIX K TEIy CHI C
IIPOU3BEACHUEM MACCHI TEJIa HA €T0 YCKOPEHUE B NHEPLUAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHil, BOSHUKAIOIIUX B PE3YNIbTATE B3AaUMOICHCTBUSA TE.

N3mepeHne Macc o B3aUMOJICHCTBHUIO.

HesecomocTs.

Bec Tena npu yCKOPEHHOM NOIBEME U ITAJICHUH.

[{eHTpOOEKHBIE MEXAHU3MBI.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

Yuenuueckuit skcnepumenm, nabopamopnsie padomel, npakmukym.

N3mepenne paBHOJAEHCTBYIONIEH CUJI TP JBMXKEHUHM OpyCcKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka THUIIOTE3bI O HE3aBUCHUMOCTH BPEMEHH JIBIIKEHHUS Opycka IIo
HAKJIOHHOM IUIOCKOCTH HA 33JJaHHOE PACCTOSHUE OT €r0 MaCCHI.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3UHOBOM 00pasIie, OT ux aedopMariui.

N3ydyeHnne NBUKEHUS CUCTEMBI TEJ, CBSI3AHHBIX HUTBIO, IEPEKUHYTOU YEPE3
NErKuii OJIOK.

N3mepenne kodduimenta TpeHHs MO BETUYMHE YIIIOBOro Koddduimenta
3aBucuMocTd Fpp(N).

HccnenoBanue NBHKEHHsI OpycKa IO HAKIOHHOM IUIOCKOCTH € NEPEMEHHBIM
K03 PUIIMEHTOM TpEHUSI.

N3ydeHune nBMKEHUS IPy3a HA Bally C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOGcomoTHO TBEpAOe Tenmo. [locTymarensHOe W BpalmlaTeIbHOE JIBUKEHUE
TBEpHOro Teina. MOMEHT CHJIbl OTHOCUTEIBHO OCHM BpauieHus. llnedo cuibl.
CroxeHune CHil, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TspkecTu Tena.

VY cioBusl paBHOBECHUS TBEPAOTO TEJIA.

VYcroiiunBoe, HeyCTOHYNBOE, O€3pa3IMIHOE PAaBHOBECHE.

TexHuyecknue yCTpOWCTBA M TEXHOJOTHYECKHE IPOLECCH: KPOHILUTEWH,
CTPOUTEIIbHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Hemoncmpauuu.

Y cIi10BUSsL paBHOBECHSL.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanne yclIOBHM PaBHOBECHS TBEPAOTO TeENA, HUMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacUYET CHJT YIIPYTOCTH.

N3ydeHne ycTOMUMBOCTH TBEPAOTO TEJIA, UMEIOLIETO TUIOMIAJAb OTIOPHI.

Tema 4. 3axonvl coxpaneHus 6 mexaHuxe.



NMnynec MaTepuanbHOM TOUYKHU, CHCTEMBI MAaTEpUAIbHBIX TOUEK. LleHTp Macc
CHUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema O IBHUKEHUU LIEHTPa Macc.

HMMmysibC CHITBI M N3MEHEHHE UMITYJIbCA TEJA.

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOE IBMKECHHE.

MoMeHT umnysbca MaTepHabHOW TOYKM. lIpencraBieHne o coxXpaHEHHH
MOMEHTA UMITYJIbCA B IEHTPAJIBbHBIX MOJIAX.

Pabora cunbl Ha MajoM M Ha KOHEYHOM IepemelnieHuu. I'padpuueckoe
pecTaBlIeHUE PadOThI CHIIBI.

MoUTHOCTb CHUIIBI.

Kunernueckass 3Heprusi MarepuanbHOW TOuku. Teopema 00 W3MEHEHUH
KMHETUYECKOU JHEPTUU MATEPUAIBHOU TOUKH.

[loTeHIMaIbHBIE W HENOTCHUMAJIbHbIE CWIBL. lloTeHUManbHAas JHEprus.
[ToreHuunanbHast 3HEprUs ynpyro jaepopmupoBaHHOW NpykuHbl. [loTeHUManbHas
DHEPrus Tela B OJHOPOJHOM IpaBUTAMOHHOM mose. [loreHmumaneHas sHeprus
TeJa B TPABUTALIMOHHOM I0JIE€ OJHOPOJHOTO Iapa (BHyTpHU U BHeE miapa). Bropas
KOCMHMYECKAsI CKOPOCTh. TpeThbsi KOCMHYECKAsE CKOPOCTb.

CBsi3p pabOThl HEMOTEHUHUAIBHBIX CHJI C HW3MEHEHHUEM MEXaHUYeCKOH
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHMSI MEXaHUYECKOW SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHne bepHymu i MIOCATbHOM KUIAKOCTH KaK CJIEACTBHUE 3aKOHA
COXpPaHEHUS MEXaHUYECKOU SHEPTUH.

TexHuyeckue yCcTpoMCTBa U TEXHOJIOTMYECKHUE ITPOLIECCHI: JBUKECHHUE PAKET,
BOJOMET, KONEp, MNPYKUHHBIM NHUCTOJET, TUPOCKON, (UrypHOE KaTaHHE Ha
KOHBKax.

Hemoncmpauuu.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTruBHOE BHXKEHUE.

N3mepeHne MOIHOCTHU CHUJIBI.

M3MeHeHue 3Hepruu Tea MpU COBEPILICHNUU PabOTHI.

B3anmHble mNpeBpalieHUs] KMHETHYECKOM M IMOTEHLHAIBHOW SHEPrud NpH
JEWCTBUU HA TEJIO CWJIBI TSYKECTU U CWIIBI YIIPYTOCTH.

CoxpaHeHue SHEpTruy Npu CBOOOIHOM Ma/ICHUU.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, npaKmuKym.

N3mepeHne nMmyiibea Teia o TOpMO3HOMY IMYTH.

W3mepenune cuibl TATH, CKOPOCTH MOJENIU SJICKTPOMOOUIISS U MOIIHOCTHU
CHUJIBI TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBI.

HccnenoBanre COXpaHEHHs UMITYJIbCA IPU YIIPYTOM B3aUMOJICHCTBUH.



N3mepeHne KHHETUYECKOM YHEPTHUM TEJIA [0 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIIHMAIIBHON 3HEPTUU MPY>KUHBI C paOOTON CHIIBI
TpPEHUSI.

Onpenenenue padbOThl CHIIBI TPEHHS TPHU JIBIDKEHHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pasznea 3. MonekyaspHas pu3uKka 1 TEpMOAUHAMMKA.

Tema 1. OcHo6bl MONEKYAPHO-KUHEMUUECKOU MeopUul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYJsipHO-KuHeTnYeckor Tteopuun (MKT), ux
onbiTHOe oOocHOBanue. Juddysus. bpoyHoBckoe nBIKEeHHE. XapakTep
JBW)KCHUSI M B3aMMOJICHCTBUSI YaCTHUI] BeElIeCcTBa. MoJenu CTpOEHHs Ta3oB,
KUIKOCTEN M TBEPABIX TN M OOBSICHEHUE CBOWCTB BEIIECTBA HA OCHOBE ATHX
Mozeneil. Macca u  pasMepbl Mosekyn (atomoB). KonuuecTBO BelmiecTBa.
[TocTostHHas ABorazapo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl e€ u3mepenus. lllkana
temneparyp Llenscust.

Mopens uaeanbHOro ra3a B MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU: YaCTHULIBI
rasza IBHKYTCSl XaOTHYECKHU U HE B3aNMOJEHUCTBYIOT APYT C APYTOM.

["azoBeie 3akoHBl. YpaBHeHue MenneneeBa—Knaneiipona. AOcomOTHas
temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omporneccsl B
UJCAbHOM Tra3e C I[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
IIPEICTABICHUE U30IIPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p  MEXIy [JaBJICHHEM U  CPEIHEM KUHETHYECKOW  JHEprueu
NOCTYNaTEeIbHOTO0 TEMJIOBOTO ABMXKEHHUS MOJIEKYJl MJI€albHOrO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOM TE€OpUU UACAIbHOTO rasa).

CBs13b a0COIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KMHETUYECKOU DHEPTUEN MTOCTYNATEIbHOIO TEIIOBOTO IBUKEHUS €€ YACTHIL.

TexHuuecknue yCTpOWCTBA W TEXHOJOTHYECKHE MPOLECCHI: TEPMOMETD,
0apoMeTp, MoTy4eHre HaHOMAaTEPHAJIOB.

Hemoncmpauuu.

Mopenu nBUKEHNs 4acTUI] BELECTBA.

Mogens OpOyHOBCKOTO JABUKEHUS.

Buneopoinuk ¢ 3anuceio peasbHOro OpOyHOBCKOTO JIBUKECHHUSL.

Hudbdysus sxuakocTen.

Mogaens onbita IlTepHa.

[IputsxeHre MOJIEKYII.

Mopnenu KpucTauIn4eCKUX PEMIETOK.

Habmronienue 1 ncciaenoBaHue U30MpPOLIECCOB.

Yuenuueckuii skcnepumenm, nadvopamopmsie padomul, npaKmMuKym.



HccenenoBanne 1mponecca YCTAaHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEIJIO00MEHE MEXITY TOPSYE U XOJIOAHOU BOJOMA.

W3yyeHue H30TEpPMUYECKOrO Mponecca (PEeKOMEHIAOBAHO MCIOJIb30BAHUE
1udpoBoii 1abopaTopun).

N3ydeHne n30X0pHOro mporuecca.

N3yyenue n300apHOro npoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunui.

Tepmonunamuueckass (T/]) cucrema. 3amaHuvie BHEUIHUX YCIOBUH IS
TEPMOJMHAMHYECKON CUCTEMBI. BHellHHe 1 BHyTpeHHUE napaMeTphl. [lapameTpsl
TEPMOJAMHAMMYECKON CHUCTEMBI KaK CPEIHHE 3HAYCHHsI BEIUYUH, ONMHUCBHIBAIOIINX
€€ COCTOSIHME Ha MUKPOCKOIINYECKOM YPOBHE.

HyneBoe Hawano tepmoauHaMmuku. (CaMOIpPOM3BOJIBHASL — pelaKCalys
TEPMOJUHAMUYECKON CUCTEMBI K TEIUIOBOMY PaBHOBECHIO.

Mopens wnaeanmpHOro ra3a B TEPMOJMHAMHMKE — CHCTEMAa YpPAaBHECHMM:
ypaBHeHHe MenaeneeBa—KianeipoHa u BbIpaXEHUE ISl BHYTPEHHEH JHEPTHH.
YcnoBus NPUMEHMMOCTH 3TOM MOJENN: HU3Kas KOHIIEHTPAlUs YaCcTHL, BBICOKHE
TEeMIIEpaTyphl. BelpakeHue Uil BHYTPEHHEW DHEPIrUU OJHOATOMHOIO MEaJIbHOIO
rasa.

KBa3ucratnueckue u HeCTaTHIECKUE MTPOLECCHI.

DneMeHTapHas paboTa B TepMOJUHAMUKe. Beruncienne paboTel o rpaguky
npouecca Ha pV-nuarpamme.

Temonepenaya  kak  cnoco0  W3MEHEHUsS  BHYTPEHHEH  DHEPruu
TEPMOJMHAMHUYECKON  cucTeMbl 0e3  coBepuieHuss pabotel. KonBekuws,
TEIUIONPOBOHOCTD, U3TyUYCHHUE.

KomnuectBo Ttemnorel. Tenno€éMKoOcTh Tena. YHaelnbHas W MOJISIpHas
TEIUIOEMKOCTH BEILIECTBA. YpaBHeHUE Maitepa. YaenpHas TEIUIOTa CrOpPaHUs
tornuBa. Pacu€r KkoauuecTBa TemiaoThl mnpu Teruonepenaude. I[lonstue 00
aauabaTHOM TIpoIiecce.

[lepBblii 3aKOH TepMOAMHAMUKW. BHyTpeHHss »sHeprus. KommuecTtso
TEIJIOTBI W paboTa Kak  Mepbl  M3MEHEHUS  BHYTPEHHEH  HSHEpruu
TEPMOJNHAMUYECKON CUCTEMBI.

BTopoii 3ak0OH TEpMOJMHAMHUKHA JUII PABHOBECHBIX IIPOLECCOB: 4Yepes
3aIaHHOE PABHOBECHOE COCTOSIHUE TEPMOJWHAMUYECKOW CHUCTEMBI ITPOXOIUT
eJMHCTBEHHAas aguadara. AOCOIIOTHAS TeMIleparypa.

Bropoii 3ak0OH TEpMOJMHAMHMKH JUII  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOKHO IEpeaTh TEIIOTY OT O0Jiee XOJIOAHOTO Tena K 0ojiee HarpeTtomy 0e3
komriencarmu (Knaysuyc). HeoGpaTumMocTh MpUpOTHBIX MIPOIIECCOB.

[Tpunnumne! aecTBus TernoBbix MamuH. KIT/I.



Maxkcumansnoe 3nauenue KIIJI. Lukin Kapho.

DKOJIOTUYECKHE ACTEKThl MCIOJIb30BAHUS TEIUIOBBIX ABUraTeineil. TemnoBoe
3arpsA3HEHUE OKPYKAIOIICH CPE/Ibl.

TexHuyecknue yCTpPOWCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: XOJOAWIbHUK,
KOHJUIIMOHEp, JU3CNbHBIA U KapOIOpaTOpHBIA ABUTATENd, MapoBas TypOuWHA,
MOJYYECHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIU3AIUS «TEIJIOBBIX» OTXOJ0B C
WCITOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3AIUS OMOOPTaHNYECKOTO TOTUTMBA JIJIS
BBIPAOOTKU «TETUIOBOM» U AJIEKTPOIHEPTHUHU.

Jemoncmpayuu.

N3meHenue Temneparypsl pu aanadaTuyeckoM pacIlIupeHuu.

Bo3gymHoe orauso.

CpaBHeHUE yACNbHBIX TETUNIOEMKOCTEHN BEILIECTB.

CriocoObl M3BMEHEHMSI BHYTPEHHEN YHEPTHUU.

HccnenoBanue anquabaTHOTO MpoIiecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3mepeHne yaenbHON TEIIIOEMKOCTH.

Hccnenosanue npoliiecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue anquabaTHOTO MpoIecca.

N3ydeHne B3aMMOCBSA3M HHEPTHUM MEKMOJICKYJSIPHOTO B3aUMOJACHCTBUS U
TEeMIEPATypPhl KUTICHUS KUTKOCTEH.

Tema 3. Aepecammnvie cocmoanusn eeuyecmea. Pazosvie nepexoowl.

[TapooOpa3oBanue u KoHjaecHcanusg. VcmapeHue W KumneHue. Y enabHas
TEIJI0Ta MapooOpa3oBaHUs.

HacelllieHHble W HEHAcChIIEHHbIE mapbl. KayecTBeHHass 3aBUCHUMOCTD
MJIOTHOCTH M JAaBJICHUS HACBIIICHHOTO Mapa OT TeMIIepaTyphbl, UX HE3aBUCHUMOCTh
0T 00bEMa HACBIIIEHHOTO TMapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTb Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmueckue n amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctayuioB. [lmaBienne W KpucTtauzalus. YJelbHas TEIioTa IUIaBJICHUS.
CyOnumarnus.

Hedopmanmu tBEporo Tena. Pactsokenue u cxxarue. Casur. Monyns FOnra.
[Ipenen ynpyrux nepopmariuii.

TemnnoBoe pacuimpeHue XKUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
pacimupenrue. AHTapMOHHU3M TEIUIOBBIX KOJICOAHWN YaCTHI] BEIIECTBA KaK MIPUYMHA
TEIUIOBOTO PaCIIUPEHUs Tell (Ha KAYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEpTUn B (Pa30BbIX MEPEXOaX.

YpaBHeHuUE TEII0BOTO OagaHca.



[ToBepxHocTHOE HaTskeHHE. Kord(uUIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanwmnspasie siBnenus. J{aBieHne noa UCKPUBIEHHON MOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI:  KUIKHE
KPUCTAJUIbI, COBPEMEHHBIE MATEPUAIIBI.

Hemoncmpauuu.

TernmoBoe pacmMpeHue.

CBoOIICTBA HACBHILLICHHBIX TAPOB.

Kunenwne. Kunenue npu noHW>KEHHOM J1aBIICHUU.

N3mepeHne cuiibl TOBEPXHOCTHOTO HATSKEHHUS.

OMNBITH C MBUTBHBIMU TIEHKAMH.

CmauuBaHue.

Kanumisipabie aBiIeHUS.

Mopnenu HEHBIOTOHOBCKOW KUJKOCTH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HccnenoBanre HarpeBaHus U MJIaBJICHUS KPUCTANIMYECKOTO BEILIECTBA.

Buner negopmanuii.

Hab6mronenue manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nabopamopnwie padomul, npaKkmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IJIABJICHHUS JIBJIA.

M3y4yeHue CBOMCTB HACHIILIEHHBIX I1APOB.

N3mepenne aOCONMIOTHOW BIIaKHOCTH BO3JyXa M OILIEHKa Macchl MapoB B
MIOMEIICHHH.

N3mepenne ko3 puimeHTa NOBEpXHOCTHOTO HATSHKEHHUS.

N3mepenue monyns FOHra.

HccnenoBanre 3aBUCMMOCTH  Jedopmaruu  pe3MHOBOro obOpasma OT
IIPUJIOKEHHOU K HEMY CUJIBI.

Pa3znen 4. DaekTpoauHamMuKa.

Tema 1. dnexmpuueckoe noie.

ONeKTpu3aluss Tel U €€ MPOSBICHMS. JJNEKTpUYECKUU 3apsan. JIBa Buma
NIEKTPUYECKUX 3apAnoB. IIpOBOOHMKM, JUAIEKTPUKA U  MOJYNPOBOIHUKU.
OneMEeHTapHbId JJIEKTPUYECKUM 3apsii. 3aKOH COXPAHEHHUS AIIEKTPUYECKOTrO
3apsna.

B3aumoperictBue 3apsanoB. Toueunsie 3apaabl. 3akoH KynoHa.

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKUE 3apsiibl.

Hampsox€aaocts  anmekTpudeckoro  moiyis.  [IpoOGueiid  3apsan.  Jlunuum
HaIPSHKEHHOCTH 3JIEKTPUYECKOT0 NoJs. OJHOPOAHOE AIEKTPUUECKOE TOJIE.



[IoTeHIMAIBHOCTB 3JIEKTPOCTATUYECKOTIO IONA. Pa3HOCTH MOTEHIMANIOB U
HanpsbkeHue. [loteHnumaneHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM MOJIE.
[ToTenman snexkTpocraTuyeckoro mosist. CsA3b HANPSHKEHHOCTHU MOJIS U Pa3HOCTU
NOTEHIIMAIOB ISl DJIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOrO, TaK U
HEOJHOPOJIHOTO).

[IpuHIUIT CYyNIEPIIO3UIINU STIEKTPUUECKUX TTOJIEH.

[Tone Ttoueunoro 3apsima. [lone paBHOMepHO 3apspkeHHOU cdepnl. [lome
PaBHOMEPHO 3apsKEHHOro mo 00bEéMy Iapa. Ilosie paBHOMEPHO 3apsiKEHHOM
OeCKOHEUHOM TIIOCKOCTH. KapTuHbl JUHUNA HanpsOKEHHOCTH DJTHX TMOJEH U
SKBUITOTEHIHAIBHBIX TOBEPXHOCTEN.

[IpOBOAHUKH B DJIEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3aPs/IOB.

JvanexTpuku B DIEKTPOCTATUYECKOM  TIOJIE. Jlusnexktpruyeckas
IIPOHULIAEMOCTH BEILIECTBA.

KonnencaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTD IIIOCKOTO
KOH/JIEHCATOpa.

[TapannensHOE coenMHEHNE KOHIEHCATOPOB. [locmenoBarenbHOe COeqMHEHNE
KOHJICHCATOPOB.

DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

JIBrKeHMe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM JJIEKTPUUYECKOM IIOJIE.

TexHu4YecKrue yYCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIEKTPOMETP, DBJIEKTPOCTaTHYECKass 3alluTa, 3a3€MJICHHE 3JIEKTPOIpUOOpOB,
KOHJIeHCaTOphl, reHepatop Bau ne ['paada.

Jemoncmpayuu.

Y CTpOUCTBO U MPUHIKII IEUCTBUS AJIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE€ 3aPSIKEHHBIX IAPUKOB.

DJIEKTPUYECKOE TTOJIE€ IBYX 3apsIKEHHBIX IUIACTHUH.

Monens anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOTHUKH B 3JIEKTPUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U IEMCTBUE KOHIEHCATOPA IMTOCTOSIHHON U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAAH
IJIACTUH, PACCTOSHUS MEXIY HUMH U JUAJIEKTPUUIECKOW NPOHUIAEMOCTH.

DHeprus 3IEeKTPUUECKOTO MO 3apSIKEHHOTO KOHJEHCATOPa.

3apsaKa U pa3psika KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

OneHka cuil B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apPsHDKEHHOTO KOHICHCATOpa B YHEPTHUIO
U3JIy4EHUsl CBETOAMO/IA.

N3ydeHne npoTekaHus TOKa B LEMH, COAEPKAIIE KOHAEHCATOP.



Pacnipenenenne pa3sHOCTH MMOTEHIIAJIOB (HampsiKEHUs) npu
MOCIIETIOBATEILHOM COCIMHEHNU KOHJIEHCATOPOB.

HccnenoBanue pa3psia KOHJICHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlit 31eKmpuyuecKuil mox.

Cuna Toka. [TocTOSIHHBIN TOK.

YcioBust CymieCTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOTO TOKa. MCTOYHMKH
toka. Harmpsoxenue U u DJ1C &.

3akod OMa /i1 ydacTKa [EIu.

DIIEKTPUYECKOE COIIPOTHUBJICHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OJHOPOJHOTO TPOBOJHMKA OT €ro MJWHBI M IUIOIIAJA IMONEPEYHOTO CEUCHHS.
VY 1esibHOE COMPOTUBIICHUE BEIIECTBA.

[TocnenoBaTenbHOE, MAPALICIBHOE, CMEIIAHHOE COSAUHEHNUE MPOBOJIHUKOB.
Pacuér pa3BeTBnéHHBIX dekTpuueckux meneil. [Ipasuna Kupxroda.

Pabota snexrpuueckoro Toka. 3akoH JIxoyns—Jlenna.

MOIIHOCTh 3JIEKTPUYECKOrO0 TOKAa. TerioBas MOIIHOCTb, BBIAEISEMas Ha
pes3ucrope.

OJIC m BHYTpEHHEE COINPOTHUBJIIEHWE HWCTOYHHMKA TOKa. 3akoH Owma s
MOJTHOM  (3aMKHYTOM) DJJIGKTPHYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTkoe 3ambikanue.

KonpgeHcarop B 11ernu noCTOSSHHOTO TOKA.

TexHH4eckrue YCTpPOWCTBA M TEXHOJOTMYECKUE IMPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK IIEKTPUUECKON SHEPTHUU.

Jemoncmpayuu.

W3mepeHne CUiTbl TOKA U HaIPSKEHUS.

HccnenoBanne 3aBUCMMOCTH CHUJIbI TOKA OT HANpSDKEHUS U1 PE3UCTOPA,
JIaMIIbl HAKAJIMBAHUS U CBETOMO/IA.

3aBUCHUMOCTh COIPOTHUBIICHUS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT CONMPOTUBIIEHUS TTPU MOCTOSTHHOM
HaIpPsHKEHUH.

[Ipssmoe nzmepenne DJ[C. KopoTkoe 3aMbIkaHNE TAIbBBAHUYECKOTO JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

Crnioco0bl coennHeHns UCTOYHUKOB Toka, JJIC GaTtapeil.

HccnenoBanne pa3HOCTH MOTEHIHUAIOB MEXKAY MOJIIOCAMU HCTOYHHKA TOKa
OT CHUJIbI TOKA B LCTIH.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npaKmMuKym.

HccnenoBanne CMEIIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro CONpOTUBIIEHUS MPOBOJHUKOB.



HccnenoBanve 3aBUCHUMOCTH CWJIbI TOKAa OT HANpPsDKEHHS JUIA  JIAMIIbI
HAaKaJIUBaHMS.

VYBenuueHue npenesia u3MepeHus amnepMmerpa (BoJabTMETpa).

N3mepenne D/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

HccnenoBanne 3aBucuMoctd DJIC raabBaHMUYECKOro 3J€MEHTa OT BPEMEHU
IIPU KOPOTKOM 3aMbIKaHUH.

HccenenoBanne pa3HOCTH NMOTEHIMAIOB MEXAY IOJIOCAMHA MCTOYHHMKA TOKA
OT CHJIBI TOKA B IIEMH.

HccnenoBanre 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toku 6 pa3uunbix cpeoax.

OnekTpuyeckas NPOBOAUMOCTb  PA3JIMYHBIX  BELIECTB.  JEKTPOHHAS
IIPOBOJMMOCTD TBEPIBIX METAJUIOB. 3aBUCUMOCTBH COIPOTHUBIICHHUSI METAJLUIOB OT
TeMIiepaTypbl. CBEpXIpOBOAUMOCTb.

DJIEKTPUYECKHUM TOK B BaKkyyMe. CBOMCTBA IEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHass U IIpUMECHAs IIPOBOJAUMOCTH
NOJIyIpoBOJHUKOB. CBoiicTBa p—N-nepexoa. [lomynpoBoJHUKOBBIE TPUOOPBHI.

DONEKTPUYECKUN TOK B JJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLIMALIMS.
Onexrtponn3. 3akoHbl Dapanes 1 3IEKTPOoIn3a.

DJIEKTpUYECKU TOK B raszax. CaMOCTOSTENbHBIA W HECAMOCTOSTEIbHBIN
paspsan. Paznmuyneie TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M IPAKTHUYECKOE IPUMEHEHHE: Tra30opaspsaHble
JamIbl, 3JIEKTPOHHO-JIy4eBas TpyOKa, MOJYNPOBOJHUKOBbIE NPUOOPHI: JHOJ,
TPaH3UCTOP, (POTOAMOMA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MEIH,
BBITIJIABKA AJIFOMUHUSA, SJIEKTPOHHASI MUKPOCKOIIHS.

Hemoncmpauuu.

3aBUCUMOCTB CONPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

3akoHbI dJiekTponu3a Papanes.

W ckpoBoii paspsa ¥ NpOBOJAUMOCTb BO3yXA.

CpaBHeEHME MPOBOAMMOCTH METAJIJIOB U MTOJIYITPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TMOA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKkym.

HaGmronenue aiexTposiusa.

N3mepeHnune 3apsaa OJTHOBAIEHTHOTO MOHA.

HccnenoBanne  3aBUCUMOCTM  CONPOTHUBIIEHUS — TEPMOPE3HUCTOpPA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaAKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaAKTHKYM.



Crioco0bl n3MepeHus: GU3NYECKUX BETUYMH C UCIOJIB30BAHUEM aHAIOTOBBIX
U IU(GPOBBIX U3MEPUTETHHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOGCONIOTHBIE U OTHOCUTEJIBHBIEC TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BETUUHH.
OneHka rpa”ui] NOrpemHOCTEN.

IIpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCICAOBAHUM  3aBUCUMOCTEU
bu3nyecKux BEIMYWH, MPOBEpPKa MPEAJIOKEHHBIX THUMNOTE3 (BHIOOp U3 pabdor,
ONMHMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
7abopaTopHbIE pabOThI, MPAKTUKYM).

Me:xnpeaMeTHbIE CBS3H.

N3yuenne kypca ¢usuku yriyonéaHoro ypoBHs B 10 kiacce
OCYILECTBIIETCSA C YYETOM COJEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€U C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMHUH, Teorpadu U TEXHOIOTHH.

Mesicnpeomemmnnvie nonamus, C6A3aHHbIE C U3YUCHUEM MEM 0006 HAYUHOZ0
no3HaHUA: SBICHUE, HAY4YHbIH (akT, rumoresa, (pusmueckas BeIWYUHA, 3aKOH,
TEeOpHsl, HAOIIOJEHUE, SKCIEPUMEHT, MOJECIUPOBAHUE, MOJEIb, HU3MEPEHHUE,
NOTPENIHOCTH U3MEPEHHM, U3MEPUTENIbHBIE TPUOOPHI, U POBas 1adOpaATOPHSL.

Mamemamuxka: penieHUE CUCTEMbl YypaBHEHUU. JIuHelHas QyHKIMS,
napaboia, runepOosna, ux rpaguku U cBoWcTBa. TpUroHOMETpUUECcKHE (PYHKIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUIECKOE TOKIECTBO.
BekTopbl ¥ MX MPOEKIMU HA OCU KOOPJIUHAT, CI0KEHNE BEKTOPOB.

buonozua: mexanuueckoe ABUKEHUE B KUBOW npupone, auddysusi, ocMoc,
TEIUIOOOMEH JKHMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKpYXaroulell cpenbl,
yTuiau3auusg OHOOPraHMYEeCKOro TOIUIMBAa Uil BBIPAOOTKM «TEIJIOBOM» U
AIIEKTPOIHEPTHUH, TIOBEPXHOCTHOE HATSHKEHUE U KAITMJUISIPHBIE SIBJIEHUS B IPUPO/IE,
AIEKTPUUECKHE SIBJICHUS B AKUBOM MPUPOJIE.

Xumua: NUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE ATOMOB M MOJIEKYI,
MOJIb BEIIECTBA, MOJIIpHAs Macca, IOJYyYEHWE HAaHOMATEpHAJIOB, TEIUIOBBIE
CBOMCTBA TBEPABIX TEJI, KUAKOCTEN U ra3oB, KUIKUE KPUCTAIUIBI, JIEKTPHUUECKHUE
CBOICTBa METAJIJIOB, SJIEKTPOJIMTHYECKAs JUCCOLMALINS, TAIbBAHUKA, SJIEKTPOHHAS
MUKPOCKOIHSI.

TI'eocpagpua: BnaxxHoCcTh BO3yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIOJNb30BAaHHUEM MEXaHU3MOB,
y4€T CyXOro M JKHJIKOTO TPEHUS B TEXHUKE, CTAaTUYECKHE KOHCTPYKLUHU
(KpOHIUTEHH, pemeéTyarble KOHCTPYKIMHU), UCIOJIb30BAHUE 3aKOHOB COXPAHEHHUS
MEXaHUKU B TEXHHUKE (TUPOCKOI, BOJAOMET M JPYrHE), ABUTATENb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBOW XOJOJWIBHUK, KOHIUIIMOHEP, TEXHOJIOTHUH
NOJIYYEHUS] COBPEMEHHBIX MAaTepHaloB, B TOM YHCIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKas 3alluTa, 3a3eMJICHHE 3JIEKTPONpUOOpOB,
ra3zopaspsiiHbIE JTAMIIbl, TOJIYIPOBOJHUKOBBIE TPUOOPHI, T'aIbBAHUKA.



11 KIIACC

Paznen 4. DiaekTpoauHAMMKA.

Tema 4. Macnummnoe noe.

B3aumoieiicTBUEe TOCTOSHHBIX MAarHUTOB W TMPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpmHIMnD cyneprno3unuu
MAarHUTHBIX TOJIEW. JIMHUYM MarHUTHOW MHIYKIIUU.

MarauTHoe 1oJie IpPOBOAHUKA C TOKOM (MPSMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Ipcreaa.

Cuiia Amnepa, e€ HanpaBJI€HHUE U MOJTYJIb.

Cuia JlopeHnua, €€ HanpaBieHUE U MOJYJIb. JIBUXKEHUE 3apsSKEHHON YaCTHUILIbI
B OJIHOPOJIHOM MarHuTHOM mnoJje. Pabota cuibl JlopeHna.

MaruuTtHoe nose B BeuiectBe. @eppOMarHeTHKY, Mapa- U JUaMarHeTHKHU.

TexHn4eckrue YyCTpPOMCTBA W TEXHOJOTHUYECKUE IMPOLECCHl: NPUMEHEHHE

ITOCTOSTHHBIX MAarHuTOB, AIEKTPOMArHuTOB, TEeCTeP-MYJIbTUMETD,
ANEKTPOABUTATEND SIKOOHM, YCKOPUTENH 3JIEMEHTAPHBIX YACTHII.
Jlemoncmpayuu.

KaptiHa  7uHHMA  WHAYKOMM ~ MarHATHOTO — TOJSL  [OJIOCOBOTO U
MOJIKOBOOOPA3HOT0 OCTOSIHHBIX MarHUTOB.

Kaptuna nuHUN MarHuTHOM MHIYKIMH TOJIS IJTMHHOTO MPSIMOTO TTPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKA C TOKOM.

B3aumozencTBre 1ByX IPOBOAHUKOB C TOKOM.

Cunia Amnepa.

[eiictBre cumnbl JIopeH11a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KeHUs My4YKa 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMI JNEUCTBUS AJIEKTPOU3MEPUTEIIEHOTO npubdopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanre MarHuTHOTO MOJI MOCTOSTHHBIX MAarHUTOB.

HccnenoBanre CBONUCTB PeppOMArHETUKOB.

HccnenoBanue AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIbI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM Ha OCHOBE U3MEPEHUs CUIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBieHMe ANEKTpOMArHUTHOM HMHAYKOUU. IlOTOK BEKTOpa MarHMTHOM
uaaykuuu. OJIC wHAyKuMu. 3aKOH 3JIEKTpOMarHUTHOW uHAyKiuu Dapanes.
Buxpeoe anexkrpuueckoe noie. Toku Dyko.

OJIC wHAyKUMH B TPOBOJHUKE, ABMXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.



[IpaBuiio Jlenna.

NunyxktuBHOCTh. KaTymika HWHAYKTUBHOCTH B II€NM MOCTOSTHHOTO TOKA.
ABnenue camonHaykuuu. IJ{C caMOMHIYKIIMH.

DHEeprus MarHuTHOTO TOJISl KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHuyeckre yCTpPONCTBA M TEXHOJOTMYECKUE MPOIECChl: MHAYKIIMOHHAS
Meyb, COJICHOU/, 3allIUTa OT JIEKTPU3ALUU T MPU ABUKEHUU B MArHUTHOM T10JIE
3emun.

Jemoncmpayuu.

HaOGmronenue siBjieHUs 3JIeKTPOMArHUTHOM MHTYKITUH.

UccnenoBanne 3aBucumoctd IDJIC MHAYKIMU OT CKOPOCTH HW3MEHEHHS
MarHATHOTO MOTOKA.

[IpaBuo Jlenua.

[Tamenre MarauTa B aTlOMUHHAEBOM (MEIHOMN) TpyOe.

SIBneHre CaMOMHIYKIIUH.

Hccnenosanne 3apucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH W3MEHEHUS
CHJIBI TOKA B IICTIH.

Yuenuueckuii 3xkcnepumenm, 1abopamopusie padomol, NPAKMUKYM.

HccnenoBanue sSBICHUA 3JICKTPOMArHUTHON MHIYKIIUH.

OmnpeneneHne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue siBICHUS] CAMOUHAYKIIHAH.

COopka MOJIeTu JIEKTPOMArHuTHOTO TeHepaTopa.

Pa3nen 5. KosieOaHUsI U BOJIHBI.

Tema 1. Mexanuueckue Koedanus.

KonebarenwHas cucrema. CBOOOAHEIC KOJICOAHUS.

[Mapmonunueckue kosnedanus. Kunemarnueckoe M TUHAMUYECKOE OIMMCAHUE.
DHepreTuyeckoe OonucaHue (3aKOH COXpaHEHUS MEXaHWUYeCKOW ZHepruu). BeiBoj
JTUHAMHYECKOT'0 OIMMCAHUS TapMOHUYECKUX KOJICOAHUN M3 MX DHEPreTHUECKOTo U
KHHEMAaTHYECKOTO OIMCAHMS.

Ammumnutyna u (aza xonebanuil. CBsA3b aMIUIUTYABl KOJIEOAHUM HMCXOIHOM
BEJIMUMHBI C aMIUTUTYJJaMU KOJIEOAHHM €€ CKOPOCTH U YCKOPEHUSI.

[lepwon u uacrora konebanwii. Ilepron Mambix CBOOOAHBIX KOJEOAHMIA
MaTeMaTHYeCKOro MmasTHHKa. Ilepros CBOOOMHBIX KOJeOAHUN MPYKUHHOTO
MasITHUKA.

[Tonsatue o 3aTyxarmmnux KojaebdaHusx. BeiHyxaeHHbIe Kojaebanus. Pe3oHaHc.
Pe3onancHas kpuBas. BinusHue 3aryxaHus Ha BUJ PE30HAHCHOW KPUBOW.
ABTOKOJICOQHUS.

TexHuyeckne ycTpoucTBa U TEXHOJOTMYECKHUE MPOILIECChl: METPOHOM, Yachl,
Kaydelid, My3bIKaJbHbIE MHCTPYMEHTHI, ceiicMorpad.



Hemoncmpauyuu.

3anuch K01e0aTeNbHOTO ABMKEHUS.

Habmroienue He3aBUCMMOCTH MEpHo/ia MallbIX KOJeOaHUil rpy3a Ha HUTU OT
aMILUTATYBI.

HccnenoBanue 3aTyxaromux KoieOaHuii U 3aBUCUMOCTH Mepruoaa CBOOOIHBIX
KOJIE0aHUM OT CONMPOTUBIICHUS.

HccnenoBanre koyie0aHMM TIpy3a Ha MACCHUBHOM TPYXUHE C LENbIO
dbopmupoBaHus NMpeACTaBICHUN 00 UaeaIbHON MOJIENU IPYKUHHOTO MasiTHUKA.

3aK0OH COXpaHEHUs YHEPTUU MPU KoJIeOaHUSIX Tpy3a Ha MPY>KUHE.

HccnenoBanrie BIHYXACHHBIX KOJIEOaHUM.

HaOnronenue pezoHanca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, nPAKMUKYM.

W3mepenne mnepuona CBOOOJHBIX KOJIEOAHMM HHUTSAHOTO U NIPYKHUHHOIO
MasiTHUKOB.

W3yyeHue 3aKOHOB JBUKEHUS TeJa B XOJ€ KOeOaHN Ha yIIPyTrOM MO/BECE.

N3yueHne NBUKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHre SHEPTUU B PYKUHHOM MAasTHHKE.

HccnenoBanrie yObIBaHUS aMIUIUTY/IbI 3aTyXaOMIUX KOJIEOaHUIA.

HccnenoBanue BIHYKICHHBIX KOJIEOaHU.

Tema 2. InexkmpomazHumHnsle Korebanus.

Konebarenbupiii KOHTYp. CBOOOJHBIE 3JIECKTPOMAarHUTHBIC KOJEOAHUS B
ujcabHOM KosiebaTenbHOM KOHType. ®Dopmyrna Tomcona. CBsA3b aMILTUTYIbI
3apsia KOHJEHCAaTopa C aMIUTUTYION CHIIBI TOKa B KOJIeO0aTeTbHOM KOHTYPE.

3aKOH COXpaHEHMs SHEPTUU B HJI€aTbHOM KOJIE0aTEIbHOM KOHTYpE.

3aTyxaromniue 3JIEKTPOMArHUTHBIE KoJieOaHus. BrinyxaeHHbie
AIIEKTPOMATHUTHBIE KOJIEOAHUS.

[lepemenHbIii TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JIEUCTBYIOIEE 3HAYEHUE CHJIBI TOKA W HANpPsDKCHHS TMPU Pa3IMYHON (opme
3aBUCUMOCTH MEPEMEHHOIO TOKa OT BPEMEHH.

CuHycoHnanbHbI NIEPEMEHHBIA TOK. Pe3MCTOp, KOHIEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LIENU CHUHYCOUJAIBHOTO MEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3oHaHc HanpsiKeHUi.

Uneansubiii  Tpancopmatop. IlpoumsBoncTBo, mnepegadya u mOTpeOIeHHE
DIEKTPUYECKON IHEPTUU.

DKOJIOTMYECKHE PHUCKKM TpU MPOU3BOACTBE 3ieKkTpodHepruu. Kynbrypa
VCITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHn4eckrue yCTpOMCTBA M TEXHOJOTHMYECKUE IPOLIECCHI: JIICKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUH JIEKTpONEpe1ay.

Hemoncmpauuu.



CBOOOIHBIE AIEKTPOMArHUTHBIE KOJICOaAHUSI.

3aBUCHUMOCTB YaCTOTHI CBOOOIHBIX KOJICOAHHUM OT MHAYKTUBHOCTH B EMKOCTHU
KOHTYpaA.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['eneparop He3aTyXalOIIKX JIEKTPOMArHUTHBIX KOJICOAHUIA.

Mopesnb 3MeKTpPOMAarHuTHOTO TeHEPaTopa.

BeIHyXIeHHbIE CHHYCOUJATbHBIE KOJICOaHMUS.

Pe3ucrop, kaTylka MHIYKTUBHOCTH M KOHAEHCATOpP B LMW MEPEMEHHOIO
TOKA.

Pe3oHaHC mnpu MOCIENOBATENIBHOM COEAUMHEHUHU PpPE3UCTOpa, KATYLIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CcTpOoHCTBO M IPHUHIIAI IEUCTBUS TpaHchopmaTopa.

Mopnenp TMHUY 3JIEKTPONEpeIayu.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3yuenne Tpanchopmaropa.

HccnenoBanre NMEepeMEHHOrO TOKa 4Yepe3 MOCIEAOBATENbHO COEIUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabnroieHue 31eKTpOMarHuTHOTO PE30HAaHCa.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpOMazHUMHbLE 0JIHbI.

MexaHudeckue BOJHBI, YCJIOBHS HUX pacnpocTpaHenus. llomepeunsie u
IIPOJIOJIBHBIE BOJHBL. lleproa, CKOpOCTh pacnpoCTpaHEHUs W JJIMHA BOJIHBI.
CBoilicTBa MEXaHMYECKHX BOJH: OTpa)K€HHE, MpeloMieHHe, UHTephEepeHUus U
nudpakims.

3Byk. CkopocTs 3ByKa. ' poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

[IIymoBO€ 3arpsi3HEHNE OKPY>KAIOILIEH CPEbI.

DNEKTPOMAarHUTHBIE BOJHBL. Y CJIOBUS U3IYYEHUS JIEKTPOMAarHUTHBIX BOJIH.
B3anMHas opueHTanus BEKTOPOB B 3JIEKTPOMArHUTHOU BOJIHE.

CBolCcTBa  DJIEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEJIOMIICHHUEC,
noJisipu3aius, uHTepdepeHuns u qudpakums.

[IIkana 3neKTpOMarHUTHBIX BOJIH. [IprMeHeHHe 3JIeKTPOMarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[TpuHIMIIBI pagUOCBA3H U TeNeBUACHUSA. Paguonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEBI.

TexHrueckue YCTPONCTBA M MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJbHbIC
UHCTPYMEHTBHI, pajiap, paJuonpuéMHIK, TeIeBU30p, aHTeHHa, Teraedon, CBY-neus,
yJIBTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIULIMHE.

Hemoncmpayuu.

OOpa3zoBaHue U paclpoOCTPaHEHNE MONEPEYHBIX U IPOJOJIbHBIX BOJIH.



Konebmromeecs Teo Kak ICTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJICOaAHUH.

HaOnronenue oTpakeHus U IpeJIOMIICHUSI MEXaHUYECKHUX BOJIH.

Hab6mronenue untepdepeniinu u qudpakiiii MEXaHUYECKUX BOJIH.

AKYCTUYECKHUI PE30HAHC.

CBoiicTBa yibTpa3ByKa U €ro NpUMEHEHHE.

HaOnronenue cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOM KoJieOaHUM.

HccnenoBanre  CBOMCTB ~ AJEKTPOMAarHUTHBIX  BOJIH: OTpPaKEHHE,
pesioMJIeHUE, MoJspu3anus, Tudpakius, nHTephepeHIus.

Oo6napyxeHue nHGPaKPaCHOTO U YIbTPAPHOICTOBOTO U3TyUCHHUH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaAKMUKyM.

N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3yueHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOIMHENHOE pacHpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd csera.
To4yeuyHbIli HICTOYHUK CBETA.

OTtpakenue cBera. 3aKOHBI OTpaxkeHusi cBeTa. [locTpoenne n3oOpaxkeHui B
riockoM 3epkaie. Chepudeckue 3epkaa.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MOKA3aTeNb
npenoMiieHusl. OTHOCUTENBHBIN MOKA3aTelNb MpeoMIIeHUs. [I0CTOSHCTBO 4acTOTHI
CBETAa M COOTHOIICHUE [UIMH BOJH IIPU MEPEXOJE MOHOXPOMATHUYECKOTO CBETA
yepes rpaHully pasjielia IByX ONTHYECKUX CPE.

Xon nyueit B mpusme. ducnepcusi cBera. CrnoxkHbI cocTaB 0eloro cBera.
IBerT.

[lonmHoe BHyTpeHHEE OoTpaxkeHue. [IpenenpHbIil yroyl MoJIHOr0 BHYTPEHHETO
OTPaKEHUSI.

ColOuparomue W pacceuBaromyde JUH3bL. ToHKas JuH3a. DOOKycHOe
pacCTOSIHME M ONTHUYEeCKass CUJia TOHKOM JIMH3BL. 3aBUCUMOCTb (POKYCHOTO
pPacCTOSIHUSI TOHKOM C(EepUUYECKO JUH3BI OT €€ T€OMETPUM U OTHOCHUTEIBHOTO
MTOKA3aTeIIs MPEITOMIICHUSL.

dopmysia TOHKOM JIMH3BL. Y BEJIMYEHHE, 1aBAEMOE JIMH30M.

XoJa sy4a, MPOMIEAIIETO JIMH3Y MOJ MPOU3BOJBHBIM YIIOM K €€ TJIaBHOU
ontuuecko ocu. IlocTpoeHne wu300paXeHU! TOYKM W OTpe3Ka NpsMOM B
COOMPAIONTUX U PACCEUBAIOIIUX JIMH3aX U UX CUCTEMAX.

OnTuyeckue mpubopsl. Paspemaromas cnocoOHOCTh. [71a3 kak onTuyeckas
CUCTEMA.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.



BonnoBas ontuka. WuTepdepennusi cBera. KorepeHTHbIE HCTOYHUKH.
YcnoBuss HaAOMIOMEHWS MAaKCMMYMOB W MHUHUMYMOB B HWHTEP(PEPEHIIMOHHOU
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. Ilpumepbl KIIaCCMYECKUX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxnus cBera. JudpaknuoHHas pemérka. YcCIOBUE HaOIIOCHUS
[JIaBHBIX ~MAaKCUMyMOB TIpM  TMAJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TG PAKIIMOHHYIO PEHIETKY.

[Tonspuzamus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHMYECKHUE IMPOLECCHl: OYKH, JyIa,
nepuckon, Qoroamnmnapar, MUKpPOCKOI, MPOEKIIMOHHBIN ammapar, MpOCBETICHUE
OIITHKH, BOJIOKOHHAS ONITHKA, TU(PPAKITNOHHAS PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanne npeioMIICHUsI CBETA.

Habnrogenue noJHoro BHyTPEHHEro OTpakeHus. Mozesb CBETOBOA.

HccnenoBanre XO0Ja CBETOBBIX IYYKOB 4Ye€pe3 IUIOCKONApaIEIbHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanue CBOMCTB N300paKeHUH B JTMH3AX.

Mopenu MUKpocKoIa, TeJIeCKOna.

HaOmronenune natepdepeHinu cBera.

HabGnrogenue BeTOB TOHKUX IUIEHOK.

Hab6monenue nudpakxium ceera.

N3yuenue nudpakiinoHHON PEIETKY.

Hab6nronenue nudpakiimoHHOTO CIIEKTpA.

HaGmronenue nucnepcuu cBera.

HabGnrogenue noasipu3anuu CBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

W3mepenne nokaszaTesns NpeJoMIICHUs CTEKIIA.

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

N3mepenne poKyCHOro pacCTOSIHUS PACCENBAIOIINX JIMH3.

[Tosryuenue n300pakeHusl B CUCTEME U3 INIOCKOTO 3epKajla U JIMH3bI.

[Tonyuenue n300paxxeHusi B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TelnecKOMMYECKUX CUCTEM.

Hab6mronenune nudpaxiuu, nHTep)EepeHIINN 1 TOISIPU3AITIN CBETA.

N3yueHne noyisipu3alvii CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yyenune naTEpPEpEeHITNY JIA3E6PHOTO U3ITyUYCHUSI Ha IBYX IIETISX.

HaGmronenue aucnepcum.



Hab6nronenue u uccnenoBanue AUPPaKImOHHOTO CIIEKTPA.

N3Mepenue 1HbI CBETOBOU BOJIHBI.

[ToydyeHue crnekTpa U3Iy4eHUs] CBETOAMOJA MPU MOMOUIM AU(PPaKIUOHHOM
PEIIETKMU.

Paznesn 6. OcHOBBI CIeNUAIBHON TEOPHUH OTHOCUTEILHOCTH.

['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CIEUAIBHOW T€OPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOH  uHTepBal.  [IpeoOpaszoBanust  JlopeHa.
VYcnoue npuunHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeEJJICHUE
BPEMEHU U COKPAIIECHUE JJINHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUel U UMITYJILCOM PEITUBUCTCKON YaCTUIIbl. DHEPTUS
MTOKOS.

TexHuyecknue yCTpoOHCTBA M TEXHOJOTHYECKHUE MPOLECCH: CIYTHUKOBBIC
NPUEMHHKHU, YCKOPUTETHU 3apSXKEHHBIX YaCTHIL.

VYyeHnueckuit SKCIEPUMEHT, JTaOOPaTOPHBIE padOThI, MPAKTUKYM.

OnpeneneHue UMIyJIbCa W DHEPrUU  PEIATUBUCTCKUX dacTIl (IO
dboTorpadusiM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Paznen 7. KBanToBasi pusuka.

Tema 1. Kopnyckynaphno-601n060ii oyaausm.

PaBHOBeCHOE TEIIOBOE M3JIydeHUE (M3JIydeHHE a0COIIOTHO YEPHOTO Tena).
3akoH cMmemienust Buna. ['unore3a [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.

®orordpdext. Onbitel A. I'. CronetoBa. 3akonbl poTodPdexra. YpaBHEeHHE
Oitamreiina s potodddexra. «Kpacnas rpanuiay gpotodrddekra.

JaBnenne cBera (B YAaCTHOCTH, JaBJ€HHWE CBeTa Ha aOCOIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawlrytro moBepxHocTh). Ombitel I1. H.
JleGenena.

BosHoBBIE cBOMcTBa yactull. Bonnel ne bpoiutd. JInvHa BosHbl e bpoins u
pasMepbl 00JacTH JIOKaIM3aluu JABWXKYylIeWcs vactuubl. KopmyckymnsipHo-
BOJTHOBOM Ayanu3M. J{udpakius 3JeKTpOHOB Ha KpUCTaJIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPENeIEHHOCTEH
['eiizenbepra.

TexHuYeCKHuEe YCTPOWCTBA M TEXHOJIOTHUYECKHUE ITPOLIECCHI: CIEKTPOMETD,
dboTosnemMeHT, (HOTONATUYUK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOAMO/.

Hemoncmpayuu.

®otorh(dHeKT Ha YCTAaHOBKE ¢ IMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oToddhdeKTa.



HccnenoBaHve  3aBUCUMOCTH  COIPOTHUBIICEHHSI  MOJYNPOBOAHUKOB — OT
OCBEILIEHHOCTH.

Ceroauo.

Conneunas Oatapes.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

Hccnenosanue poropesucropa.

N3mepenne noctostaHOM [Imanka Ha ocHOBE uccienoBanus Gporodddekra.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAUO] OT HAIIPSIKEHUS.

Tema 2. Qusuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTPOEHUS aTtoMma. IlnaHerapHas Mozenb aToma
Peszepdopna.

[Toctynatel bopa. U3nyuenue u nornomienne GOTOHOB MPH MEPEXojie aToMa
C OJTHOTO YPOBHS SHEPTUU HA APYTOU.

Bune! ciektpoB. CekTp ypoBHEN SHEPIUU aToMa BOJIOPOJA.

CnoHTaHHOE U BBIHYKJICHHOE H3Iy4ueHHe cBeta. Jlasep.

TexHuyecknue yCTpoMCTBAa M TEXHOJOTHYECKHE MPOLECCHI: CIEKTPAJIbHBIN
aHau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Jemoncmpayuu.

Mopens onbita Pezepdopna.

HabGnronenue IMHEeHYaThIX CIIEKTPOB.

Y CTpOMCTBO M AEUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTHL.

Onpenenenue JIMHBI BOJHBI J1a3€PHOTO U3ITYYEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

Habronenue nuHeyaToro CekTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocrosiHHoM Punbepra.

Tema 3. Qu3uka amomHo20 A0pa u 31EMEHMAPHBLIX YACMUY,.

Hyxnonnas moxens siapa [eiizenOepra—lBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTE. Alnbda-pacnaa. DNEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacran. ['amma-n3nydyeHue.

3aKOH paJUOAKTUBHOIO pacnana. PaguoakTUBHBIE H30TOIBI B IPUPOJIE.
CBolicTBa MOHU3MUPYIOLIErO H3JIy4eHHs. BiusHuE paanoakTHBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbI QoH n3nydenus. Jlozumerpusi.

DHeprusi CBA3U HYKJIOHOB B sjipe. SAnepubie cuibl. Jlepekt Macchl siapa.

Anepurie peaknuu. [enenne u cuntes siaep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl Pa3BUTHUSA
AIEPHOUN YHEPTETUKMU.

MeTonbl perucTpali U UCCIeJOBaHUS AIEMEHTAPHbBIX YaCTHII.



OyHIaMEHTAIbHBIE B3aUMOJICUCTBUSA. bapuoOHBI, ME30HBI U JICNTOHBI.
[IpencraBnenne o CrannapTHoi Moenu. KBapK-TJIFOOHHAs MOJENb aIpOHOB.

®usuka 3a npenenamu CrangaptHo mozaenu. TéMHas Marepus U TEMHas
SHEPIUsl.

EnuHcTBO Qusnueckoil KapTUHBI MHpA.

TexHn4eCKre yCTPOWCTBA U TEXHOJIOTHUYECKHE MPOLIECCHL: JO3UMETP, KaMepa
BuiibcoHa, SAEpHBIA  peakTop, TEPMOSIEPHBI peakTop, aToMHas OomoOa,
MarHUTHO-PE30HaHCHAsl ToMorpadusi.

Yuenuueckuit skcnepumenm, nadbopamopnuie pabomuol, npaKkmuKym.

HccnenoBanre TpekoB YacTull (110 TOTOBBIM (poTorpadusm).

HccnenoBanne paguoakTUBHOTO (DOHA C MCTIOJIB30BAaHUEM JI03UMETPA.

N3y4yenune noromeHus 0eTa-4acTrIl aTFOMIUHUEM.

Pa3znen 8. JieMeHTHI ACTPOHOMHUM U ACTPOPU3UKH.

Otanbl pa3BUTHS acTpoHOMUU. [IpUKIIafHOE 1 MUPOBO33PEHYECKOE 3HAUCHHE
acTpoHoMHUH. [IprMEHUMOCTh 3aKOHOB (U3MKK JUIsi OOBSICHEHUS MPUPOJIbI
KOCMHYECKUX OOBEKTOB.

Metonbl acTpoOHOMUYECKHX HCchaeqoBaHUNA. (COBpPEMEHHBIE ONTUYECKUE
TEJIECKOIIBI, PAJANOTEIECKOIbI, BHEATMOC(EpHAst aCTPOHOMHSI.

Bun 3Bé3gHoro neba. Co3Besnus, sipkue 3BE37bI, IUIAHETHI, UX BHUIHUMOE
JBI>KCHUE.

ConHeyHas cucrema.

Connue. ConHeuHast akTUBHOCTh. MicTounnk sHeprun CoiHIA U 3BE3.

3BE3/1bl, UX OCHOBHBIEC XapaKTEePUCTUKHU. /[narpaMma «CrieKTpaibHbIN Kilacc —
CBETHUMOCTBY». 3BE3Mbl TJIAaBHOM IOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3BE31. COBpEMEHHBIC MPEJCTABICHUSI O MPOUCXOXKACHUU U 3Botonu ConHua u
3BE3/1. DTambl )KU3HU 3BE3].

Mineunbiii I[lyts — nama T'amaktuka. Ilonoxenune u aBwxkeHue CoyHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky m kBazapbl. UEpHBIE ABIPHI B SApPAX
raJIaKTUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06sa. Pazoeranue rajgakTuk.
Teopus bonporo B3psiBa. PenMkToBOE U3ITyYEHHUE.

Macmrabnas ctpyktypa Beenennoi. MertaranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus.

HabGmronenust 3B€3qHO0r0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOIH30BAHUEM
KOMITBIOTEPHBIX TPUIIOKECHHUHN JJIsT OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi (CeBEepHOro MOJIyIIapusi U SIpKUe
3BE3ILI.



HaGmronenuss B Tteneckon JIyHbI, IJIaHET, TYMAHHOCTEHM © 3BE3QHBIX
CKOILJICHHM.

Pu3nyecKuil MPaKTUKYM.

Crioco0b! n3MepeHus: PU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAIOTOBBIX
U IU(QPOBBIX U3MEPUTEIbHBIX NPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHUCTEM.
AOGCONIOTHBIE U OTHOCHUTEJIBHBIEC TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BETUUHH.
O1eHKa rpaHuI] HOTPEUTHOCTEN.

IIpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
(¢u3NYeCKUX BEIMYMH, NPOBEpPKA IMPEAJIOKEHHBIX TMIOTE3 (BBIOOp U3 pador,
ONMCAHHBIX B  TEMAaTHYECKUX  paslenax «YUCHHYECKHH  DKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

O06o0maroniee NOBTOPEHUE.

O0o061ieHne U cucTeMaTH3alus CoAep KaHUsl pa3ienoB Kypca «MexaHukay,
«MonekynspHas pu3nka U TEpMOJUHAMUKA», «DIEKTpoAUHaMUKay, «Konebanus
U BOJHBD», «OCHOBBI CIEHHAIBHOM TEOPUH OTHOCUTEIBHOCTH», «KBaHTOBas
busnKa», « JIEMEHTbl aCTPOHOMHUH U ACTPOPUZHKIY.

Ponr ¢usuku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIbHON M ATHUYECKOH chepax NedaTeIbHOCTH YeI0BeKa, poJib U MECTO (PU3UKH
Y ACTPOHOMMH B COBPEMEHHOUN HAay4YHOW KapTUHE MHUpa, 3HAYCHHE ONMMCATEIIbHOM,
CUCTEMATU3UPYIOUIEH, OOBSICHUTEIIBHOM UM  MPOTHOCTHYECKOW  (DyHKIMIA
(bu3nueckoil Teopuu, poiib GU3HNIECKON TEOpUU B (POPMUPOBAHUM MPEACTABICHHMA
0 (usmueckol KapTUHE MHUpPA, MECTO (PU3NUECKONW KapTUHBI MHUpa B OOLIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IIPUPOJIE.

MesknpeaMeTHbIE CBS3H.

N3yuenue kypca ¢usuku yrayonéHHoro ypoBHs B 11 knmacce
OCYILECTBIISIETCS C YYETOM COJEPKATEIBHBIX MEKIIPEAMETHBIX CBI3€U C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemmusie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHOZ20
nO3HaHuA: ABJICHHUE, HAay4yHbId (DAaKT, rumotesa, (pu3MUecKas BEIUYMHA, 3aKOH,
TeopHs, HAOIIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHUE, MOJENb, HU3MEPEHHUE,
MOTPEUTHOCTH U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, U POBas 1adOpaTOPHsL.

Mamemamuka: pEWICHUE CHUCTEMBbl ypaBHEHUW. TpUTOHOMETPUYECKUE
(GYHKIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXAECTBO. BEKTOpPBI M MX MPOEKIMH HA OCH KOOPJAWHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTAapHBIX (QyHKUUNA. [Ipu3Haku mNOMOOMSI TPEYroJIbLHUKOB,
oTpeieIeHHE TUIOMIAIN TIIOCKUX (PUTYp B 00BhEMa Tell.

Buonozua: >nexktpuueckue SBICHHUS B XUBOM Mpupojae, KoseOaTelbHbIe
JBWKEHUS B JKMBOM THPHUPOJE, SKOJOTMYECKHE PUCKHM TPH MPOU3BOJCTBE
DIEKTPOIHEPTUH,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXAKIIEH  Cpensbl,



yJIbTPa3BYKOBasi JMAarHOCTUKAa B MEIWLIMHE, ONTUYECKHE SBJIEHUS B JKUBOU
IpUPOJE.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
T€JI, MEXaHU3Mbl OOpPa30BaHMsI KPUCTAUIMYECKON PpEIIETKH, CHEKTPAJIbHBINA
aHaJIn3.

I'eocpagpua: marHuTHbE TIONIOCa 3€MJIM, 3aJ€KH MAarHUTHBIX Py,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonocua: TpPUMEHEHHE TOCTOSHHBIX MAarHUTOB, JJIEKTPOMAarHuTOB,
3JIEKTPOJIBUraTeNb SIKOOM, reHepaTtop MEPEMEHHOr0 TOKA, MHIYKIUOHHAs IEYb,
JVHUM 3JIEKTpoIlepeaay, 3JIeKTPOABUTATENb, paaap, PaIuoNpuEMHUK, TEIEBU30D,
anTenHa, tenepon, CBY-meub, ynabTpa3ByKoBass JHArHOCTUKA B TEXHHKE,
IPOEKIMOHHBIN anmnapar, BOJOKOHHAsI ONTUKA, COJIHEYHAs OaTtapes, CIyTHUKOBBIE
NPUEMHUKH, ICpHAsl SHEPreTUKA U DKOJIOTMYECKUE ACIIEKTHI €€ pa3BUTHS.



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

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJabTaTbhl OCBOCHMS YyuyeOHoOro mpeamera «Duzukay
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYarOIINXCsI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3WIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, pacCUIUpEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCHUTATEIILHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXIAHCKOM  TO3ULIMM  OOYYaloOIIEerocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WICHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JCSATEIBHOCTh B HHTEPECAX TPAXKIAHCKOTO
oOIIecTBa, Yy4YacTBOBaTh B CaMOYIpaBJICHUU B  00pa3oBaTEIbHOU
OpraHu3aluy;

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

e TOTOBHOCTb K TYMaHUTapPHOW M BOJIOHTEPCKOU ESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

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

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBaAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, 3TUUECKOTO MTOBEICHNUS;

e CIOCOOHOCTH OLICHMBATHh CUTYAIMIO U MPUHHUMATh OCO3HAHHBIC PEILICHMUS,
OPUEHTUPYACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JJMYHOTO BKJIaJIa B MOCTPOSCHNUE YCTOMUMBOTO Oy IyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e OCTETHMYECKOE OTHOIICHHWE K MHPY, BKIIOYasg HCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO PU3MUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIBHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKOM © TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiei mpodeccuu U peain30BhIBaTh COOCTBECHHBIC
KU3HEHHBIC TIJIaHbI;

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

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHPOBAHHOCTh IKOJOTUYECKON KYJIBTYpbI, OCO3HAaHHUE TJI0OAIBHOIO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYIICCTBJICHHE ACHCTBUN B OKpyKalolled cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

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

HEHHOCTH HAYYHOI'O IO3HAHMUA:

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

OCO3HAHWE LEHHOCTH HAy4yHOH AEsSTENbHOCTH, FOTOBHOCTH B IpoLEcce
U3y4eHUs: (PU3MKH OCYHIECTBISTh MPOEKTHYIO M HCCIEAOBATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE TeiiCTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

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

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

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIOITUXCS
MaTEpPHUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JICSITEIBHOCTh, OILICHUBAaTh COOTBETCTBHUE
pEe3yJIbTAaTOB LIEJISIM, OLICHUBATh PUCKU MTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBaTh KPEATUBHOE MBIIICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBrbIe ucciaenoBarebCKHe 1eHCTBUA.

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATUSMHU U METOJaMHU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKON | MIPOEKTHOMU
NEATETLHOCTH B 00JacTH (PU3HUKH, CIIOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
COZIEpKaHMsl, IPUMEHEHHIO Pa3JIMYHbIX METOJIOB IMO3HAHNS,

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 TNOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIPETANN, MPEOOPA30BAHKUIO U PUMEHEHUIO B PA3IMYHBIX YICOHBIX
CUTyallWsiX, B TOM YHCJIC TPU CO3JaHUM YYCOHBIX MPOEKTOB B 00IaCTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJU3UpOBaTh 3ajadvy,
BBIIBUTaTh TUIIOTE3y €€ pElIeHUs, HaXOIUThb AaAPTyMEHThl A
JIOKAQ3aTeIbCTBA CBOMX YTBEPIKICHUM, 3aJaBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh I[IOJIYYEHHBIE B XOJI€ PEIICHHS 3aaud pPe3yJIbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH UBMEHEHUE B
HOBBIX YCIIOBUSIX;

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

JIaBaTh OIIEHKY HOBBIM CUTYallUSM, OIIEHUBATH MPUOOPETEHHBIH OIIBIT;
YMETh TMEPEHOCUTh 3HAaHHWS 1O (QU3UKE B TPAKTUYECKYIO OOJACTh
KA3HEICSTEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIBHBIE MOJXO0/IbI U PELICHUS;
CTaBUTH MPOOJIEMBI U 3a/1a4H, JIOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUSI.

Pabora c nndopmanueii:

BJIAJETh HABBIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3HUECKOrO COJAEPKAHMS
U3 HCTOYHUKOB Pa3HBbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOUCK,
aHalli3, CHCTEMAaTU3allMI0 M MHTEPIPETalri0 MHPOPMALUHN Pa3TUUHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTMA B  PEIICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady ¢ CoOJIIoJIeHueM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX HU
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEPKAHMSI B Pa3IMUHBIX (popMmaTax c
yu€TOM Ha3HayeHus: WHGOpPMalMU M IEJIEBOM ayAUTOPUU, BBHIOUpas
ONTUMAJIbHYIO (HOPMY MPEACTABICHUS U BU3YyAIU3AIIH.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



OCYIIECTBISITh OOIEHWE Ha YpoKax (HU3MKM U BO BHE-YpPOUHOMH
NEeSATEIbHOCTH;

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

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

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM |
VHAMBUYaJIbHON pa0oThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUN C y4yETOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

OPUHUMATh LI COBMECTHOW JEATEIbHOCTH, OpPraHu30BBIBATH U
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IUIaH
JEHCTBUIM, pacpeaeNiaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/I1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOTO yYaCTHMKAa KOMAHJbI B
o0l pe3yabTaT N0 pa3padOTAHHBIM KPUTEPHUSIM;

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

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

PeryasiTuBHbIC YHUBeEpCAJIbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

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

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEIIEHUSI PACUETHBIX U KAYECTBEHHBIX
3a/lay, IJIaH BBITIOJHEHHUS MPaKTUYECKONW padOThl ¢ YYETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUH;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

paclMpsTh ~paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOp, ApTyMEHTHpPOBATH €ro, OpaTh Ha ceo0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

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

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAaIUsIM, BHOCUTb KOPPEKTUBBI B I€STEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

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

UCIIOJIB30BaTh TPHUEMBI pediekcuu il OICHKHA CUTyallud, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INMPUHUMATH PEIICHUS IO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E PE3yJIbTATOB
JICATEIILHOCTH;

MpUHUMATh Ce0sl, TOHUMasi CBOU HEJIOCTATKU U JIOCTOMHCTBA,;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3YJIbTaTOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKH.

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

COBEPIIECHCTBYETCS AMOLMOHAIIbHBIN UHTEIUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HAaHHUS,  BKJIIOYAIOLIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

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

CaMOpETyJIMPOBaHUS, BKJIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAILIUU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITMATUBHOCTh, YMEHHE JIEWCTBOBATH, UCXOS U3
CBOHX BO3MOXKHOCTEH;

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

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

[TPEAMETHBIE PE3VJIbTATHBI



K xonny oOyuenuss B 10 knacce npeaMeTHbIe pe3ylbTaThl HA YriyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUH:

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

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

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

aHAJTU3UPOBaTh U OOBACHATH MEXAHUYECKUE TIPOILIECChl U  SBJICHUS,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumes 1jis CKOPOCTH M TEepeMeElIeHus,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOMN
DHEPI'uM, CBsI3b PabOTHI CUJIBI C U3MEHEHHUEM MEXAaHUYECKOW SHEpPTruu,
yCIIOBUSI PAaBHOBECHS TBEPJAOTO Tejia), MPU OTOM  HUCIOJIB30BATh
MaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: NMpeoOpa3zoBanuii ["anumnes, BTOporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXAHUYECKON SHEPruH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble moJoxkeHus MKT wu 3akoHBl MoJEKyIsipHON GU3UKK U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] HWJCAIbHOTO Ta3a CcO CpeaHen
KUHETUYECKOU HSHEPIrUEN TEIJIOBOTO JBWKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BEIIECTBA CO CPEIHENM KHHETUYECKON
DHEPrUEN TEIMJIOBOIO JBMKEHUS €r0 YacCTHll, CBA3b JABJICHUS HACATBHOIO
rasa ¢ KOHLEHTpalUWeW MOJEKYJ H €ro TeMIepaTypou, YpaBHECHHUE
MenpaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJMHAMUKH, 3aKOH



COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOILECCAX), MPU ITOM HCIIOIb30BAThH
MaTeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHMMOCTH ypaBHeHUs Menaeneesa—Kiranenpona,

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

ONHUCHIBaTh (PU3UUECKHE MPOLECCHl U SIBICHUSA, HCIOIb3YS BETUYHHBI:
IIEPEMEIICHHE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEIl, CUJIa,
MOMEHT CHWJIbI, JaBJECHUE, IIOTCHUWAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOpPEHHE, CWIA TSHKECTH, CHJIAa YIPYTOCTH, CHJIA TPEHHUS, MOIIHOCTD,
JHEPrus B3aMMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
3HEeprus ynpyrod nedopmanuy MPYKUHBI, KOJIMYECTBO TEIUIOTHI,
aOcoyIOTHAsI TeMIieparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSSA
DHEPrus WACAIBHOIO OJHOATOMHOIO rasza, paboTa HIeanbHOro Tasa,
OTHOCHUTENBbHAS BIAXHOCTh Bo3ayxa, KIIJ[ waeanpsHOrOo TENMIoBOro
JBUTATEIIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIpsOKEHHOCTh  TIOJIST TOYEYHOI'O 3apsiia WM 3apsDKEHHOTo I1apa B
BaKyyM€ M B JMDJIEKTPUKE, NOTCHLMAI 3JIEKTPOCTATUYECKOIO MOJIH,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYIIas CHja, CwWia  TOKa,
HalpsHDKEHUE, MOIIHOCTh TOKa, »JJEKTpUYecKas EMKOCTh IJIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C MOCIEAOBATEIbHBIM H
napaJyieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS FIEKTPUIECKOTO OIS
KOHJIEHCATOPa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHWUA  (PU3NYECKHX  SBJICHUIA:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHE YacTHI] BEIleCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE IBMXKeHHUE, nuddys3us, ucrnapeHue,
KHUIICHUE M KOHJEHCAIs, IUIaBJICHUE U KPUCTAUIN3aLUsl, HAIIPaBICHHOCTh
TEIJIoNepeaum, EKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsYKEHHOTO TPOBOTHUKA;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKON BEIMUUHBI OT
IpyrOM C  HCHOJIb30BAHUEM  MPSAMBIX  M3MEPEHUH, NPU  OTOM
KOHCTPYHPOBATh YCTaHOBKY, (PUKCHPOBATH pE3YyJbTaThl MOJIYYEHHOU
3aBUCUMOCTH (U3MUECKMX BEJIMYMH B BUJE TPaPUKOB C YUYETOM



aOCOJIIOTHBIX MOIPEIIHOCTEN U3MEPEHUH, JENIAaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

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

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

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

pemarh KayecTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHWM U3
pa3HbIX pa3le’oB Kypca (PU3MKH, a TaKKE€ UHTErpaluy 3HAaHUM U3 ApyTux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

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

OPUBOAUTH TMPUMEPHl BKJIAJa POCCUUCKUX M 3apyOEkKHBIX YUEHbBIX-
(U3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE MPOIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUI;

aHaJIM3UPOBATh U OLIEHUBATh MOCJEICTBUS OBITOBOM M MPOU3BOACTBEHHOM
NeSATEIbHOCTH YEJOBEKa, CBS3aHHOM C (U3MUYECKUMHU NPOLECcCaMu, C
MO3UIIMHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAyKd W TEXHOJOTMW JUIsl JJbHEWINEro pPa3BUTHS YEJIOBEYECKOTO
00I11eCTBa;



NPUMEHATH pa3jNyHble COCOO0Bl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM Il TIOHCKA, NepepalOTKM M NPEIbsBICHUS y4yeOHOW W
HAy4YHO-MIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U MHTEPIIPETALUN
uHbOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPHUTHUYECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsI HOBBIX 3HAHMW B  Ipolecce
BBITIOJTHEHUSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATENLCKUX padoT;

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

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENbHOCTU IO
CHELMATIBHOCTAM (PU3UMKO-TEXHUUECKOTO IPOpuUIIs.

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

NOHUMATh pPOJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTHYECKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NeaTeIbHOCTH YeIOBeKa, POib U MECTO
(GU3MKKM B COBPEMEHHON HAyYHOW KapTHHE MHpaA, POJb ACTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM YeNOBE€Ka W JaJIbHEHIIeM Hay4dHO-
TEXHUYECKOM Pa3BUTHM, 3HAYEHHUE OIMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (YHKIUNA (PU3UUECKOW TEOpUHu —
ANEKTPOJUHAMUKH, CIELHATIBHOM TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
bu3uKky, poib (puzmyeckol Teopurn B (GOPMHUPOBAHUHU MPEACTABICHUI O
(bu3nUecKoil KapTUHE MHUpa, MECTO (PU3MUECKON KapTHHBI MUpa B 00IIEM
PsIly COBPEMEHHBIX €CTECTBEHHO-HAY4HBIX MPEICTABICHUIN O IPUPOJIE;
pasznuyarh YCJIOBHMS NPUMEHMMOCTH Mojened (QU3MYecKux Tel W
MPOLIECCOB  (SIBJICHMI): OIHOPOJHOE DJIIEKTPUUECKOE M OJIHOPOJHOE
MarHuTHOE TOJIs, TApMOHUYECKUE KOJIeOaHUsl, MAaTEMaTUYECKUN MasiTHUK,
WJICAIBHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIbHBIN
KoJie0aTeNbHbBIN KOHTYp, TOHKas JIMH3a, MO aToMa, aTOMHOTO si7jpa U
KBaHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBHs (TpaHUlbl, 00JIaCTM) MPUMEHHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJIbHbIX 3aKOHOB U
OrpaHUYEHHOCTD MCIIOJIb30BAaHUS YACTHBIX 3aKOHOB;



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMATHUTHBIE MPOLECCHl U SBJICHUS,
UCIIOJB3YSd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  WHAYKuuMH, npaBwio Jlenma, cBa3p  OJIC
CAMOMHIYKIIMM B D3JIEMEHTE OJJIEKTPUYECKOM IIeMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHIITEWHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUSI ~ KBaHTOBOM  (u3uku  (ypaBHeHHE  OWHINTEHHA IS
dororddexra, mepBeld U BTOpoW mocTynatsl bopa, mpuHIUD
COOTHOIIIEHHs HeomnpenenéHHocTeil ['elizenOepra, 3aKOHbBI COXpPaHEHUS
3apsiIOBOTO M MACCOBOTO YKCEN W DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3MUECKUE TMPOIECChl U SIBJIICHUS, HCIOJIb3ys BEIWYWHBI:
HaMpPsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTaTUUECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABUKYIAS CUJIa CAMOMHAYKUIHWH, SHEPrus MArHUTHOTO TMOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJbC, IOJHAs DSHEPrus,
SHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPruUs W UMIYJIbC (POTOHA,
MacCOBO€ UHKCIIO U 3apsAll AlIpa, SHEPTHUSI CBA3U Spa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PUBNYECKUX  SBJICHUM:
AJIEKTPOMArHUTHAS UHIYKIIUS, CAMOWHYKIMS, PE30HAHC, MHTep(epeHIIHs
BOJH, Audpakius, JUCIIEpCUs, TMOJHOE BHYTPEHHEE OTpa)xeHue,
dbotoanekTpuueckuit 3¢dext (dhororddexrt), anpda- u Oera-pacnaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATBLHOTO
aHanu3a u padoThI Ja3epa;

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

CTPOUTH M300pakeHUe, CO3JaBaeMOe IJIOCKUM 3€pKajioM, TOHKOM JIMH30,
Y PaCCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJIATAIOIIME ACTPOHOMUYECKUE TOHATHUS, TEOPUU H
3aKOHBI JJI1 aHajiu3a ¢ OOBSACHEHHS  (U3UYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CUCTEMAX, B MEKTaJaKTUUYECKOU
cpeje; ABMKEHUS HEOCCHBIX Tel, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTH HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJb30BAaHUEM TMPSAMBIX H3MEPEHUN, MpPU STOM KOHCTPYUPOBATh
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl TMOJYYEHHONW  3aBUCHMOCTHU



¢usznyeckux BEMMYUMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPENIHOCTE  M3MEPEHHW, JellaTh  BBIBOABI IO  PE3yJIbTaTam
UCCJIEI0BAHNUS;

IPOBOJUTHh KOCBEHHBIE M3MEpPEHUs (U3MUECKUX BEIMYMH, IPU ITOM
BbIOMpaTh ONTHUMAJBHBIM METOJ| M3MEPEHUs, OLICHUBATh AOCONIIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: MJIAHUPOBATH
HKCIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIN3UPOBATh
IOJIyYEHHBIE PE3yJbTaThl U JENIaTh BBIBOJ O CTaTyce MpeIIoKEHHOU
TUIIOTE3BI;

OTKCHIBAaTh METO/bI OTYUYEHHUS HAYYHBIX ACTPOHOMHYECKHUX 3HAHUMH;
co0ro1aTh mpaBuiia 6€30MacHOTO Tpyla Py MPOBEICHUH HCCIeT0BaHUN
B paMKax ydeOHOro »HKCIHEpUMEHTa, IMpakTUKymMa U  ydeOHo-
UCCJIEOBATENBCKOM M ITPOEKTHOM JEATEIIBHOCTH C HCIOJb30BaHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

peuiate pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
¢uznyeckue MOJeNH, OTBEYarolue TpeOOBaHUSIM 3a/ladyd, NPUMEHATH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
IpU HUCIOJB30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHUA 3ajad,
IPOBOANUTH PAcU€Thl HA OCHOBAHMH MMEIOIINXCS TAaHHBIX, aHAJTM3UPOBAThH
pe3yJbTaThl U KOPPEKTUPOBATh METObI PEIICHUS ¢ YUETOM MOTYyYEHHBIX
pE3yJIbTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHWM u3
Pa3HbIX pa3leioB Kypca (PU3MKH, a TAKKE UHTErpalii 3HAHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATH JIOTHUECKYIO
LEMOYKY PacCyKJICHUI ¢ OOPOI Ha U3yYECHHBIE 3aKOHBI, 3AKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

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

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

aHAJIM3UPOBAaTh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M NMPOU3BOICTBEHHOU
JIESITEIbBHOCTH YeJIOBEKa, CBA3aHHOM C (PU3MYECKHMMH IpOLiecCaMu, C
MO3UIMI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O pallMOHAILHOM
IPUPOJIOTIOIB30BAaHUH, a TAK)KE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN



HAyKH M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJECPKAaHUS C HCIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON HH(OpMaIMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMY, MOJYYEHHOM M3 pa3IMYHbIX MCTOYHHUKOB, KPUTHUECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

MPOSIBIISATH OpraHU3aIMOHHBIC u NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4EOHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B TpyHNe C HCIOJIHCHHEM pPa3JIMYHbIX COIMAIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIIATh ACATEIbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ] KaXXJOTO U3
YYaCTHUKOB TPYMIIbI B pEUICHUE pacCMaTpUBAEMOM TPOOIEMBI;

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



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

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




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




11 KJIACC

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

Paznea 3. OCHOBBI CIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

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

41 KopmyckynspHO-BOIHOBOH Ayann3m 15

4.2 ®duznka aToma 5

43 ®dwu3mrKa aTOMHOTO SIpa ¥ 3JIEMEHTapHBIX 5

YACTHIL




Hroro no pazneny

25

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU

12
Wroro no pazueny 12
Paznen 6. PU3HUYECKHAN MPAKTUKYM
6.1 ‘ Ou3nyecKuil MPakKTUKyM 16 16
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOIIEE IOBTOPEHUE
Cucremaruzanus u 00001eHne
71 HPEIMETHOTO COJIEPYKAHUS U OIIbITa 15
' NeSITeIbHOCTH, IPUOOPETEHHOTO NPU
u3ydeHnu Kypca gusuku 10 — 11 kmaccon
Hroro no pazgeny 15
PeszepBHOe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

~

Tema ypoka

KoanuecTBo 4acoB

K n Jdara
Be OHTPOJ paKTH4 3yue

bHBIC €CKHue
ero HUsA

padoThI padoThI

eKTPOHHBbIE HU(POBHIE 00pa3oBaTebHbIE PeCYPChI

®dusuka —
byHgamMeHTanbHas
HayKa O MPUpoJIe
Hayunslii MeTog
MMO3HAHUS U
METOIBI
HCCIICIOBAHUS
(buznIecKux
SIBJICHUI

OKCIIEpUMEHT U
TEOpHs B IpoIecce
MTO3HAHUS
TIPUPO/IBL.
Habmonenue u
HKCIEPUMEHT B
¢buznke

Crioco6s1
U3MEpeHUS
(bU3UIECKUX
BCIIMYNH

AOcomroTHas 1




OTHOCHUTEIIbHAS
MOTPEIIHOCTH
HU3MEpEHUI
(bu3nIecKux
BEJIMYMH

MoaenupoBaHue B
¢dusuke. Poib u
MecTO (U3UKHU B
hopmMupoBaHUHT
COBPEMEHHOM
Hay4YHOU KapTHUHBI
MUpa, B
MPAaKTUYECKOM
JeSTeTbHOCTH
J0Ien

Mexanunyeckoe
JBUKEHHUE.
Cucrema orcuera.
OTHOCUTENHHOCTD
MEXaHUYECKOT O
JIBUKEHUS.
[Ipsamas n
oOpatrHas 3a1a4u
MEXaHUKHI
Pannyc-sekrop
MaTepHalbHOU
TOYKH, €TI0
IIPOEKIIMH Ha OCH
KOOpPJIMHAT.

https://urok.1c.ru/library/physics/fizika_7 11




10

11

Tpaexropus.
[Tepememnienue.
Cxopocts. Ux
MIPOEKIUU HA OCH
KOOpAWHAT

PaBHOMepHOE
MPSAMOJIMHEHHOE
JBUKEHUE.
I'paduueckoe
onucaHue
PaBHOMEPHOTO
IIPSMOJIMHENHOTO
JIBUKEHUS

Cnoxenue
IepeMELICHUN U
CKOpPOCTEH.
Pemenue 3agau

HepasHomepHoOE
JBUKEHUE.
MrHuoBeHHas
CKOPOCTb.
Yckopenue.
[IpssMmonuHeiHOE
JBUKEHHE C
MTOCTOSTHHBIM
YCKOpEHUEM

https://urok.1c.ru/library/physics/fizika_7 11 klassy/mekhanika/kinem
atika/ravnouskorennoe_dvizhenie/

12

I'paduueckoe
OIMcCaHue
NPSAMOJIMHEHHOTO

https://urok.1c.ru/library/physics/fizika_7 11




JIBUKEHUS C
MTOCTOSIHHBIM
YCKOpPEHUEM

13

CBobOoHOE
maJcHHCE.
Yckopenue
CBOOOIHOTO
nmageHus.
3aBHCHUMOCTh
KOOP/IMHAT,
CKOPOCTH,
YCKOpPEHUS OT
BPEMEHH H UX
rpaduxu

14

15

JIBuxeHue tena,
OpOIIEHHOTO TIO]T
YTJIOM K TOPU30HTY

Kpusonuneiinoe
JBUKEHUE.
JIBu>keHue 1o
OKPYKHOCTH.
YrnoBas u
JINHEeHas
ckopocTts. [lepruon
U 4acToTa.
enTpocTpemuren
BHOE U IIOJIHOE
yCKOpEeHue

16

KonTposnbnas




pabota mo Teme
"Kunematnka"

17

18

19

IIepBbIif 3aKOH
Hrrotona.
NHuepunanpHbie
CHCTEMEI OTCUETA.
ITpuHIMI
OTHOCHUTEJIBbHOCTHU
T'anunes.
Heunepruanbueie
CHCTEMBI OTCUETA

Cwua.
PaBHozelicTByrO1A
s cuna. Bropoit
3akoH HproToHa.
Macca

BzaumopeiicTBue
ten. Tperuii 3aKkoH
HrroTtona

https://urok.1c.ru/library/physics/fizika_7_11

20

21

[TpunIMI
CYTIEPIIO3UITIH
cun. Pemenue
3aJa4 Ha
MIPUMEHEHHE
3ak0HOB HrroToHA
3aKOH BCEMUPHOTO
TATOTCHHSL.
OKBUBaJICHTHOCTD
rPaBUTALMOHHOM U




MHEPTHOU MaccChl

22

23

Cuita TShKeCTH B
YCKOpEHHUE
CBOOOIHOTO
MmageHnst

JBmxenue
HEOECHBIX TeNl U UX
HCKYCCTBEHHBIX
CITyTHUKOB.
[IepBas
KOCMHYECKast
CKOPOCTb. 3aKOHBI
Kennepa

24

Cuna ynpyrocru.
3axoH ['yka. Bec
Tena

25

Cuna tpenus.
[Ipupona u BUIBI
CHJI TPEHHS.
JIBrxeHue B
KHUJIKOCTHU U raze ¢
Y4ETOM CHUIIBI
COIIPOTHUBIICHUS
Cpelbl

26

[laBienue.
I'mppocraTtuueckoe
nasinenue. Cuia
Apxumena

27

AOCOIIOTHO




28

TBEPAOE TEIIO.
[ToctynarenbHoe U
BpalareiabHoe
JBUKCHHE
TBEPAOro Tela

MoOMEHT CUJIBI
OTHOCHUTEJIBHO OCH
Bparienus. [lnedo
CHUIBI

29

30

CroxxeHue cui,
MIPUIIOKEHHBIX K
TBEPJIOMY TEy.
LlenTp TsHKECTH
TeJa. Y CIOBUS
paBHOBECHS
TBEPAOTO Tena.
Buns! paBHOBeCcus

Pemenue 3agau

31

KoHntposbHas
pabora 1o Teme

" lunaMuKa.
Craruka TBEpAOTO
Tena"

32

Nmnynse
MaTepHalbHOU
TOYKH, CUCTEMBI
MaTepUaIbHbIX
touek. LlenTp macc
CUCTEMBI




MaTepUalbHBIX
Touek. Teopema o
JBUKEHUH LIEHTPA
Mmacc

33

34

Nmiynsc cuitbl ©
U3MEHEHUE
HMITyJIbCa Tea.
3aKOH COXpaHEHUS
HMITyJIbCa.
PeaktuBHOE
JBUYKEHUE

MowmeHT umitynbca
MaTepUaIbHOM
TOYKH.
IIpencrasnenue o
COXPaHEHUHU
MOMEHTa
UMITyJIbCa B
LEHTPAJIbHBIX
OJISAX

35

36

Pemrenue 3agau

PaGoTa cuiiel Ha
MaJIoOM U Ha
KOHCYHOM
MepeMeIeHUH.
I'padnueckoe
MIpEeACTaBICHUE
paboOTHI CHITHI.
MonHOCTh CHIIBI




37

38

Kunernueckas
sHeprus. Teopema
00 U3MEHEHHH
KHHETHYCCKOM
SHEpPruu
MaTepHalbHOU
TOYKH

IloTeHumanbHbBIC U
HEIIOTEHINAJIbHBIE
CHUIEI.
IloTennmanpHast
sHeprus. Bropas
KOCMUYECKas
CKOpOCTb

39

40

Tperbs
KOCMUYECKas
ckopocTh. CBA3b
paboThl
HEITOTCHITUATLHBIX
CHJI C U3MEHEHHEM
MEXaHUUYEeCKOM
SHEPIUU CUCTEMBI
Ten. 3aKoH
COXpaHEHUSA
MeXaHUIeCKOH
SHEpPruu

Yupyrue u

HEyIpyrue
CTOJIKHOBCHHUS.




YpaBHeHue
bepnynnu ns
UIcATLHOU
KHUJKOCTU

41

KoHntposbHas
pabota mo Teme
"3aKOHBI
COXpaHEHUs B
MexaHuke"

42

43

Pazsutne
IIPEACTABICHUH O
MPUPOJAE TEIIOTHI.
OCHOBHEBIE
nonoxxeauss MKT.
Huddysus.
bpoyHnoBckoe
JIBHKCHHUE

Crpoenue
ra3oo0pa3HbIX,
KHUJKUX U TBEPBIX
Tel. XapakTep
JIBUKCHHSI 1
B3aUMOJICUCTBUS
YaCTHI] BEIIECTBA

44

Macca u pasmepsl
MOJIEKYJI (ATOMOB).
Konunuectso
BEILIECTBA.
[TocTostHHas




ABoraapo

45

46

Temneparypa.
TermoBoe
paBHOBECHE.
Tkana [enbcus

Pemrenue 3anau

47

Wneansubiii ras.
I"a30BbIE 3aKOHEI

48

YpaBHeHue
Menpeneena-
Knaneiipona.
Pemenune 3amaq

49

50

51

52

AoOconroTHast
TemIeparypa.
3akoH J/lampToHa

N3onporeccer B
UJI€aTbHOM Ta3e C
MTOCTOSIHHBIM
KOJIMYECTBOM
BelIeCcTBa

I'padpuueckoe
NpeJCTaBICHNE
M30MPOIIECCOB:
nu3oTepMa,
n30x0pa, n3obapa

OcHOBHOE
ypaBHenue MKT

53

Pemrenue 3amau




54

CBs13b a0COIIOTHOM
TeMIIepaTypbl
TEPMOJMHAMUYECK
OH CHCTEMBI CO
cpeaHen
KHHETHYECKOM
SHEprueu
MOCTYIATEIHbHOTO
TEILJIOBOT'O
JIBIDKCHUSA €€
YaCTHII

55

O06o061IeHNE U

CHCTEMAaTH3aIUs
3HAHUH T10 TeME
"OcHoBel MKT"

56

57

KoHntponbHas
pabora 1o Teme
"OcnoBsl MKT"

TepMoanHaMu4eCK
as CUCTEMA.
3agaHne BHEITHUX
ycnoBuid misa T/J
CHUCTEMBI.
Buemnue n
BHYTPEHHHUE
[apaMeTpBbl.
ITapamerpsr T[]
CUCTEMBI KaK
CpEeIHHE 3HAUCHUS




58

59

60

BEJIMYMH,
OIIMCHIBAIOIINX €€
Ha
MHKPOCKOITHUYECKO
M YPOBHE

Hynesoe Hauano
TEPMOJIUHAMUKH.
Camonpou3BoJibHa
st penakcanus T/]
CHCTEMBI K
TEIIOBOMY
PaBHOBECHIO

Monens
HACaJIbHOT'O ra3a B
TepMOJMHAMUKE.
VYcnosus
MIPUMEHUMOCTH
9TOH MOJIETH

YpaBHeHue
MenneneeBa-
Kianeiipona u
BBIPAYXKECHHE IS
BHYTPEHHEHN
SHEpPruu

61

Bripaxxenue s
BHYTPEHHEHN
SHEpPruu
OJTHOQTOMHOT'O
HACaIbHOT'O ras3a.




KBasucrarnueckue
U HECTATUYECKUE
MPOLECCHI

62

63

64

65

OnemeHTapHas
pabora B
TEPMOUHAMUKE.
Brruucnenue
paboTHI 1O
rpaduky nporecca
Ha pV-nuarpamme
Tennmonepenaya
Kak cIoco0
H3MEHEHUS
BHYTPEHHEN
sHepruun T/]
CHCTEMEI 0e3
COBEpIICHHUS
paboThI

Konpekius,
TETUIONPOBOIHOCTh
, U3Ty4eHUE

KomnuectBo
TETIOTHI.
TennoéMKoCTh
Tena. Y aenbpHas u
MOJISIpHAS
TENI0EMKOCTH
BCIIIECTBA.
VnenapHas TEIIoTa




CropaHus TOILIMBaA

66

67

68

Pacuér koanuecTBa
TCILJIOTHI IIpH
TCIIoNepCaavuc

ITonstue 00
annabaTHOM
npouecce. [TepBbiii
3aKOH
TEPMOTUHAMUKHA

KommuectBo
TEIUIOTHI U paboTa
KakK Mepbl
H3MCHCHUS
BHYTPEHHEHN
sHepruu T/]
CHCTEMBI

69

Bropoii 3akoH
TEPMOJUHAMUKHI
U1l pABHOBECHBIX
1 HEPaBHOBECHBIX
MIPOLIECCOB.
HeobpatumocTs
MIPUPOIHBIX
IIPOLIECCOB

70

[TpunHIUTIBI
JNIEUCTBUS
TEIUIOBBIX MAIIIUH.

KIIJT

71

MaxkcumanbHoe




3Hauenue KII/.
[uxn Kapno

72

73

Pemenue 3agau

DKOJIOTHYECKHE
ACIIEKTHI
HCITOJIb30BAHUS
TEIUIOBBIX
JIBUTATEJIEH.
TenmoBoe
3arpsi3sHEHUE
OKpYy>Karoleu
cpeabl

74

75

76

77

Pemenue 3agau

O06o06menue u
CHCTeMaTH3aIus
3HAHUH T10 TeMe
"TepMmoarHaAMUKA.
TermoBeie
MaIIrHb"

KonTponsHas
pabota o Teme
"TepmonnHaMuKA.
Tennossle
MAIIUHBI"

ITapoo6pazoBanue
Y KOHJICHCAIUA.
Ucnapenue u
KHUIICHUE.
VnenapHas TEIIoTa




napoodpa3zoBaHus

78

79

80

Hacepimenusie u
HEHACHIIEHHbIE
Mapkl.
KauecTBennas
3aBUCHUMOCTD
IUIOTHOCTHU H
JaBJICHUS
HACKIIIEHHOTO
mnapa ot
TEeMIIepaTyphl, UX
HE3aBUCUMOCTD OT
00BéMa
HACBIILIEHHOTO
napa. 3aBUCUMOCTb
TeMIIepaTypbl
KHAIIEHHUS OT
JTIaBJICHUS B
JKUJIKOCTH
BnaxnaocTh
BO3/1yXa.
AbGcomroTHas U
OTHOCHTEIIbHAS
BJIaKHOCTh

Pemenue 3agau

81

TBépnoe Teno.
Kpucramnmueckue
1 aMOop(gHBIC TeTa.
AHM30TpONHUA




CBOWCTB
KpUCTAJJIOB

82

IInaBneHnue u
KpUCTAJUTU3ALIUA.
VaenpHas TemioTa
ILIABJICHMSL.
CyOnumarus

83

Hedopmarmn
TBEPAOIO Tena.
Pactsxenue n
cxarue. CaBur.
Mopyns FOnra.
[Ipenen ynpyrux
nedopmanuit

84

85

86

Temnosoe
paciiipeHue
KUJKOCTEN U
TBEPABIX TEJ.
AHrapMoHu3M
TETJIOBBIX
K0Je0aHuil YacTHI]
BelIeCcTBa
IIpeoOpaszoBanue
SHEPTUHU B
(hazoBbIX
nepexoiax
VYpaBHeHue
TEIUIOBOrO OanaHca

87

Pemrenue 3amau




88

89

IToBepxHOCTHOE
HaTsDKEHUE.
Kanunnsipueie
SIBJICHUSL.
JaBnenue mox
HCKPUBIICHHOU
MTOBEPXHOCTHIO
AKHUJKOCTH.
®opmyia Jlamnaca

O06006111eHE U
CHCTEMAaTHU3alHs
3HAHW 110 TEME
"ArperaTtHble
COCTOSIHUS
BEIIIECTRA.
®da3oBbIC
nepexonpl”

90

91

KoHntponbHas
pabora 1o Teme
"ArperaTHble
COCTOSIHUS
BELIECTBA.
da3oBbIe
nepexopl”

OnexTpu3anus Tea
U €€ IPOsIBIICHMUS.
DNEeKTPpUYECKU
3apsa. JBa Buna
INEKTPUUYECKUX




3apsJIoB.
[IpoBogHUKH,
TUDJICKTPUKU 1
MTOJTYITPOBOTHUKH

92

93

DneMeHTapHBbIN
BJIEKTPUYECKHUI
3apsj. 3aKoH
COXpaHEHHUS
ANEKTPUUYECKOTO
3apsaa
B3aumoneiicteue
3apsIoB.
Toueunsble 3apsabl.
3axoH KyrnoHna

94

95

96

Pemenue 3agau

DnexTpuuecKoe
noste. Ero
JICHCTBUE HA
JIEKTPUYECKUE
3apsIbl
HanpsxénaocTts
IIEKTPUIECKOTO
niostst. [IpoOHbIiA
3apsi. JIluaum
HANPSKEHHOCTH
IIEKTPUIECKOTO
nosist. OIHOpOIHOE
JIEKTPUYECKOE
oJie




97

98

99

IToTeHmaabHOCTH
AJIEKTPOCTATHYECK
Oro II0JIA.
PasHocTh
MMOTSHIINAIOB B
HaIpsHKEHUE

IloTeHnuansHas
SHEprus 3apsja B
3JIEKTPOCTATHYECK
OM TI0JIC.
ITorenmman
3JIEKTPOCTATHYECK
Or'0 IIOJIS

Cas3p
HaIpPsHKEHHOCTH
IIOJISl U Pa3HOCTH
MTOTEHIAJIOB JUIS
JIEKTPOCTATHYECK
Oro 1oJis

10

10

10

[TpuHIMDI
CyNEePHO3ULINU
AIIEKTPUYECKUX
moJyieH

Pemenue 3amau

[Tone Toueunoro
3apspaa. [lone
PaBHOMEPHO
3apsKEHHOU




cepsl

[Tone paBHOMEpHO
3apsKEHHOIO 10
00BEMY TIapa.

10

3 ITone paBHOMEpHO
3apsKEHHOU
OEeCKOHEYHOM
TJIOCKOCTH
[IpoBoHMKY B

10 | ICKTPOCTATHHIECK

4 OM 1oJ€e. YCIIOBHE
paBHOBECHS
3apsI0B
JIMDIEKTPUKY U

10  moMYnmpPOBOTHUKH B

5) ANEKTPOCTATUYECK
OM TI0JIe
Konpaencarop.
DNeKTPOEMKOCTh

10 KOHJIEHCATOpA.

6 DNEKTPOEMKOCTh
IJIOCKOTO
KOHJIeHCAaTopa

10 [TapannensHoe

7 COEIMHEHHE
KOHJICHCATOPOB

10 TlocienoBaTenpHOE

3 COEIMHEHHE

KOHACHCATOPOB




OHeprus

10

9 3apsKEHHOTO
KOHJIeHCaTopa

11

0 Pemenune 3amaq
JBmxenue
3apsKEHHOU

11 JaCTHUIIHI B

1 OJTHOPOJHOM
AIEKTPUIECKOM
IoJie

11

5 Pemenne 3amaq
O06o06menue u

11 CHCTEeMAaTH3alHs

3 3HAHUH T10 TeMe
"DnexTpuieckoe
moJjie"
KonTponsHas

11  pabGora o teme

4 "DnexTpuieckoe
moJjie"
Cuta Toka.
ITocTOSHHBIN TOK.

11 YcaoBus

5 CYILIECTBOBAHUS
MIOCTOSTHHOTO
AJIEKTPUYECKOTO

TOKa




HWcTtouHuku ToKa.

él Hanpsioxenue u
DJ1C
3axon Oma Jjis

11 y4acTKa LEIu.

7 DneKTpruYecKoe
COMPOTHUBJICHUE
3aBUCHMOCTD
COTPOTHUBIICHUS

11 OJIHOPOJTHOTO

3 MIPOBOJIHUKA OT €r0
JUIMHBI U IIJI0IIAIN
MTONIEPEYHOTO
CCUCHUS
VY neapHOE

11 CONPOTUBIICHUE

9 BEIIECTBA.
Pemenue 3amau
IlocnenoBaTenbpHOE

12 , TapaJIeIbHOE,

0 CMeNIaHHOE
COCIUHCHHEC
MIPOBOJIHUKOB
Pacuér

12 Pa3BETBIEHHBIX

1 AIEKTPUIECKUX
nenei. [Ipasuna
Kupxroga

12 Pemenue 3amau




Pa6GoTa

12 AIEKTPUUYECKOTO

3 TOKa. 3aK0OH
Jxoyna —Jlenua

12

4 Pemenue 3agau
MormHocTh
AIEKTPUIECCKOTO

12 Toka. TennoBas

5 MOIIHOCTb,
BBIZEsIEMas Ha
pesucrope

12

5 Pemenue 3amau

12 O/1C u BHyTpEeHHEE

7 COTIPOTHUBIICHNE
HCTOYHHKA TOKA
3axon Oma s

12 TTOTHOM )

3 (3aMKHYTOH)
AJIEKTPUYECKON
i (S30051

12

9 Pemenne 3amaq

13 MoIIHOCTB

0 HCTOYHUKA TOKA

13 Kopotkoe




3aMbIKaHHUEC

Konaencarop B

13

5 €U IOCTOSHHOI'O
TOKa

13

3 Pemrenue 3anau
Pemrenue 3anad 1o
TeEMeE

13 " .

4 IlocTostHHBIN
BJIEKTPUYECKUI
TOK"
Pemrenue 3agad 1o
TeEME

13 " .

5 IlocTosHHBIN
ANIEKTPUYECKHUI
TOK"
Pemrenue 3amad mo
TEME

13 " .

5 IlocTosHHBIN
AIEKTPUYECKHUI
TOK"
O0600mIeHne 1
CUCTEMATHU3AIUA

13 3HAHUH 110 TEME

7 "TToCcTOSIHHBIH
AIEKTPUYECKHUI
TOK"

13 KonrpomnbHas

8 pabota mo Teme




"ITocTossHHBII
BIEKTPUYECKUI

TOK

13

14

14

14

DnekTpuyeckas
MIPOBOIMMOCTD
Pa3IUYHBIX
BEIIECTB.
DNeKTpUYECKUit
TOK B MeTaJljIax.
CBepXmpoBOIUMOC
Th

DNeKTpUYECKUit
TOK B PacTBOpax u
pacriaBax
JNEKTPOJIUTOB.
3axonbl Qapazest
JUISL BIEKTPOJIM3a

DNeKTpUYECKUit
TOK B ra3zax.
[Tmazma

DNEeKTPUIECKHUI
TOK B BaKyyMe.
BakyymHblie
npubopHI

14

DNEeKTPUIECKHI
TOK B
IIOJIYIIPOBOAHUKAX

14

[TonynpoBoAHUKOB
bIe PUOOPHI




14

OuU3NYECKUI
MIPAKTUKYM I10
teme "M3mepenue
CHJIBI TOKA U
HaNpPsDKEHUs B
[[EMU TTOCTOSTHHOTO
TOKa TIPH TTOMOTIIH
aQHAJIOTOBBIX U

U (HPOBBIX
HM3MEPUTEIIBHBIX
puOOpoB" Uin
"3HaKOMCTBO C
nudposoi
nabopaTopuei o
¢uzuke. [Ipumepst
U3MEpeHUS
(buznIecKux
BEJIMYHH TIPH
TTOMOIITH
KOMITBIOTEPHBIX
aTYUKOB"

14

dOusznyeckuit
MPAKTUKYM TI0
teme "M3yuenue
HEpPaBHOMEPHOTO
JBHKCHUS C IETBIO
onpeeneHus
MTHOBEHHOM
ckopoctu"




14

14

duznueckuit
MPAKTUKYM TI0
teme "M3mepenue
YCKOpPEHHUS TIpU
NPSAMOJIMHEHHOM
PaBHOYCKOPEHHOM
JIBHOKCHUH T10
HaAKJIOHHOM
IUIOCKOCTH" HUIH
"UccrnenoBanue
3aBUCUMOCTH IIyTH
OT BPEMEHHU MPHU
PaBHOYCKOPEHHOM
IBHOKeHUN"

Du3nyecKuit
MIPAKTUKYM T10
teme "M3mepeHue
YCKOPEHUS
cBOOOIHOTO
nageHus' wim
"U3yueHne
JBYOKCHHS TeIa,
OpOIIEHHOTO
TOPU30HTAJIBHO"

14

dOusznyeckuit
MPAKTUKYM T10
teme "M3yuenue
JIBHYKCHUS Tela 110
OKPY>KHOCTH C




MMOCTOSIHHOM 110
MOZYJIIO
CKOpOCTBIO" W1
"UccnenoBanue
3aBUCUMOCTH
nepuoaa
oOpareHus
KOHHMYECKOTO
MasTHHKA OT €Tr0
napamerpoB”

15

dOusznueckuit
MPAKTUKYM T10
teme "H3mepenue
PaBHOJEHCTBYIOIIE
U CUJIBI IIpU
JBUKEHUH OpycKa
10 HAKJIOHHOM
IUIOCKOCTH" HITN
"IIpoBepka
THIIOTE3BI O
HE3aBHCUMOCTH
BpEMEHHU
JBIDKEHUS OpycKa
10 HaKJIOHHOM
IUIOCKOCTH Ha
3aJlaHHOE
pacCTosiHUE OT €T0
macchr”

15

duznueckuii




15

IIPaKTUKYM I10
TeMe
"UccneqoBanue
3aBUCHUMOCTH CHII
YOpyrocrtu,
BO3HUKAIOIIKX B
MPY>KUHE U
PE3UHOBOM
o0pa3ie, OT ux
nedopmanuu" win
"U3yuenue
JIBUKCHUS
CUCTEMBI TeTl,
CBA3aHHBIX HUTHIO,
IIEPEKUHYTON
yepes JIETKU
610K"

duznveckui
MIPAKTUKYM T10
teme "M3mepenue
koa¢dunrenTa
TpPEHUS 10
BEJIMYNHE
YIJI0BOTO
koa¢dunrenTa
3aBUCUMOCTH
Frp(N)" unu
"UccneqoBanue
JBIDKEHUS OpycKa
10 HAKJIOHHOU




15

IIJIOCKOCTH C
MIePEMEHHBIM
kod(purmenToM
TpeHus" Win
"U3yuenue
JBUKCHHUSI TPYy3a
Ha BaJly C
TpeHuem"

duznueckuit
IIPAKTUKYM I10
TEMe
"UccnenoBanue
YCJIOBUM
paBHOBECHS
TBEPIOTO Tena,
HMEIOLIETO OCh
BpauieHus" win
"KoHcTpynpoBanu
€ KpPOHILUTEWHOB U
pacyéT cui
YOPYrocTu" uimn
"U3yueHne
YCTOMYUBOCTH
TBEPJOTO Tena,
HMEIOLIETO
IIouaab onopsl”

15

dOusndeckuit
MIPAKTUKYM I10
teme "H3mepenue




15

HMITYJIbCA TeJla MO
TOPMO3HOMY ITyTH"
unu "U3mepenue
CHJIBI TSITH,
CKOPOCTH MOJEIN
ANEKTPOMOOHIIS U
MOIITHOCTH CHJIBI
TITH" WIH
"CpaBHeHue
M3MEHEHUS
UMITYJIbCA Tela C
HMITYJIbCOM CHJIBI"
W
"UccnenoBanue
COXpaHEHUs
HMITYJIbCa TIPU
ynpyrom
B3auMoeiicTBUN"
nunu "M3mepenue
KUHETUYECKOHN
SHEPTUHU TeJa Mo
TOPMO3HOMY ITyTH"
OuU3NYECKHI
MIPAKTUKYM T10
teme "M3yuenue
M30TEPMUYECKOTO
mporecca
(peKOMEeHTI0BaHO
HCIOJIb30BaHUE
nudposoi




naboparopun)"
unu "M3yuenue
H30XOPHOTO
npouecca" uiaum
"U3yuenue
n300apHOTO
nporiecca" uimn
"[IpoBepka
YpaBHCHHUS
cocTosiHUs"

15

duznueckuit
MPAKTUKYM T10
teme "H3mepenue
YAEIbHOU
TEIUIOEMKOCTH"
50107
"ccnemoBanue
npoiiecca
OCTBIBAHHUS
BemecTsa" win
"HUccnenoBanne
annadaTHOro
npouecca' unm
"N3y4yenue
B3aHMMOCBS3U
SHEPTUU
MEXKMOJIEKYIJISIPHOT
0 B3aMMOJEHCTBUA
U TeMIepaTypbl
KHATICHUS




JKUaKocTten"”

15

dOusndeckui
MPAKTUKYM T10
teme "U3yuenue
3aKOHOMEPHOCTEN
HCIapeHus
JKUOKOCTEN" WIn
"U3mepenue
yIIeJIbHON TEIIOTHI
mJIaBjieHus apaa"
win "U3ydenune
CBOICTB
HACBIIICHHBIX
napoB" uim
"U3mepenue
aOCOJIFOTHOU
BIIQXXHOCTH
BO3/1yXa U OLIEHKa
MaccChl IapoB B
noMenieHun".
N3mepenune
koa¢pdunrenTa
MMOBEPXHOCTHOTO
HATSDKCHUS

15

duznueckuit
MPAKTUKYM TI0
TEME
"Habaronenue
MpeBpanieHus




15

SHEPTUU
3apsSKEHHOTO
KOHJICHCATOpa B
SHEPTHUIO
U3ITy4eHUs
cBeToauoa" Ui
"N3yuenue
MPOTEKAHUS TOKA B
LIETH, COJIepIKaILEH
KOHJIeHcaTop" win
"Pacnipenenenue
pa3HOCTH
MIOTEHIIUAJIOB
(HampspKeHUs ) Ipu
MOCJIEI0BATEILHOM
COCIMHCHUH
KOHJIEHCAaTOPOB"

duznueckuit
MPAKTUKYM I10
TEME
"HUccnenoBanne
CMEIIaHHOTO
COEIMHEHMUS
pe3nucTopoB" MU
"U3mepenue
yEIBHOTO
CONPOTHUBIICHUS
MPOBOJHUKOB" HIIN
"UccneqoBanue
3aBUCHUMOCTH CHUJIBI




TOKA OT
HaIPsHKEHUS TS
JIAMITBI
HaKaJuBaHus"

16

16

OuU3NYECKUI
MPAKTUKYM T10
TeMe
"Habaronenue
3JIEKTpOn3a" WIn
"U3mepenue
3apsa
OJIHOBAJIEHTHOTO
noHa" Ui
"HccnenoBanue
3aBUCUMOCTH
CONPOTHUBIICHUS
TEPMOPE3UCTOPA
OT TeMIeparypsl"
nmu "CHsiTue
BOJIbT-aMIIEPHOU
XapaKTEPUCTUKU
auona'
PesepBHbIii yPOK.
O60061eHue u
CUCTEeMaTH3aIus
3HAHUM MO TeMe
"KunemaTtuka"

16

PesepBHbIii yPOK.
O06o0menue n




cUCTEMATHU3aIHA
3HAaHUHU 110 TEME
"Jlmnamuka"

16

PesepBHbIii ypOK.
O060061eHue u
cucTeMaTu3aIus
3HAHUM MO TeMe
"CraTuka TBepa0ro
Tena"

16

16

16

PesepBHBIii ypOK.
O06o061IeHNE U
CHCTEMAaTHU3aLH
3HAHWH 10 TEME
"3aKOHBI
COXpaHEHHUS B
MexaHuke"

PesepBHbIii yPOK.
O06o0enue n
cucreMaTtusanus
3HaHUH 110 TeMe
"OcHOBBI
MOJIEKYJISIPHO-KHHE
THYECKOU TeOpHUH"

PesepBHbIii yPOK.
O06o06mieHue u
CHCTEMAaTH3alHs
3HAHWH 10 TEME
"TepmMonuHaMUKa.
TennoBwie




MaIIuHb"

16

16

16

17

Pe3epBHbIil ypok.
O06o0061ieHue U
CHCTEMAaTHU3alHs
3HAHU 10 TEME
"ArperaTHble
COCTOSTHUS
BCIIIECTBA.
®da3oBrIe
nepexomant"

PesepBHBIii ypOK.
O06006111eH1E U
CHCTeMaTH3amus
3HAHUH T10 TeMe
"DnexTpuieckoe
moJjie"

PesepBHbIii yPOK.
O06o06menue u
CHCTeMaTHU3aIus
3HAHUH 10 TEME
"TTocTOSTHHBII
AIEKTPUYECKHUI

"

TOK

PesepBHbIii yPOK.
O06o06mieHue u
CHCTEMAaTH3alHs
3HAHWH 10 TEME
"Toku B
Pa3IMYHBIX




cpenax"

OBILEE
KOJIMYECTBO
YACOB I10
[NPOT'PAMME

170

16




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoabueie  Ipaxrueckue fl[?.y‘leﬂl/lﬂ :)Iﬁl?zs;osaTenbnme
padoThI padoTshI pecypen
B3aumoseiicTBuEe MOCTOSIHHBIX MAarHUTOB U
1 MIPOBOJHHUKOB ¢ TOKOM. MarHutHoe mouie. 1
I'mnote3a Ammepa
BexTop maruutHOM nnaykiuu. [Tpunmmn
2 CYINEpHO3UINH MarHUTHBIX Mosied. JIunun 1
MarHUTHON UHIIYKIIUU
3 MarauTHOe 1oJIe MPOBOJHUKA C TOKOM. 1
OmneIT OpcTena
4 Cwita Amriepa, e€ HanpaBJICHUE U MOJTYJIb
5 Pemenue 3agau 1
6 [Ipumenenue 3akoHa Amrepa. 1
DNeKTporu3MepuUTEIbHbIE TPUOOPHI
Cuna Jlopeniia, e€ HampaBlieHHUE U MOIYJIb.
7 JBr>keHue 3apsyKEeHHON YacTHIbI B 1
OJIHOPOJHOM MarHUTHOM II0JIe
Pemenue 3agau
9 Pa6ora cuel Jlopenria
10 Pemenue 3amau
11 MarsauTHoOE 110JI€ B BENIECTBE. 1
®eppoMarHeTHKH, mapa- U JuaMarHeTUKu
12 OcHoBHBIE CBOIiCTBA (heppOMarHeTHKOB. 1

[Ipumenenne peppoMarHeTHKOB




13

Pemenue 3agauq mo reme "MarautHoe mose"

14 Pemenue 3amay o reme "Marautsoe moJie"”

15 SIBICHHE AIEKTPOMArHUTHOW MHYKITHH.
IToTok BeKTOpa MArHUTHON MHIYKIIUHK

16 OC unaykmu

17 3aKOH 3JIEKTPOMarHuTHON MHIYKIIMU
®apanes

18 Buxpesoe anexrpuueckoe nose. Toku Oyko

19 O/C uHAYKIMH B TBUKYITUXCS
MIPOBOJTHUKAX

20 Pemenue 3amay

21 [IpaBuso Jlenna

99 NuayktuBHOCTH. KaTyika MHAYKTUBHOCTH
B IIEIU ITOCTOSIHHOTO TOKA

93 SBnenune camounaykiuu. 3/C
CaMOWHTyKITUT

24 DHeprus MarHUTHOTO TIOJISl KaTyIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

25 Pemenue 3amau

26 O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110
TeMe "DneKkTpoarnHamMuKa"

97 KonTpomnpHas pabota mo Teme
"OnexTpoauHamuka"

28 Konebarenpnas cucrema. CBoOOIHBIE
konebanus. 'apMoHndeckue KoneOaHus

29 Kunematndeckoe U TMHAMHYECKOE

OITMCaHME KOJIeOaTEIbHBIX ,I[BI/I}KCHI/If/'I




DHepreTuyeckoe onucanue. Beios
JUHAMHUYECKOTO OIMMMCAHUS TAPMOHHYCCKUX

30 KOJICOaHUH U3 UX YPHEPTrEeTUICCKOTO U
KUHEMATHYECKOTO OIMMCAHMS

31 Ammuiutyna u ¢aza Konedanui
[Tepuon n wactora konebanuii. [lepros
MaJIbIX CBOOOIHBIX KOJICOaHUN

32 MaTeMaTruyeckoro MastTHuka. [lepuon
CBOOOTHBIX KOJIEOAHHI MIPYKUHHOTO
MasiTHUKA

33 3aryxaromue Konebanus. BelHyx1eHHbIC
koneOanus. Pe3oHanc

34 ABTOKOI€0aHUA

35 Penrenne 3amau

36 VYpok-koHpepeHuus "MexaHuueckne
Kosie0aHusl B My3bIKalIbHBIX HHCTPYMEHTax"

37 0O00011eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
teme "Mexanndeckue kojicoanus"

38 DNEeKTPOMarHUTHBIE KOJIeOaHMUs.
KoneGaTenbHbIil KOHTYp
®opmyna Tomcona. CBsi3b aMIUTUTYIBI

39 3apsiaa KOHJIEHCATOpa ¢ aMIUTUTYAON CHIIBI
TOKa B KOJIeOaTeTbHOM KOHTYpe

40 3aKOH COXpaHCHHSI SHEPTUHU B UACATLHOM
K0J1e0aTeIbHOM KOHTYpE
3aryxawollue 3JIeKTPOMAarHUTHbIE

41 KoJjeOaHus. BeiHyKIeHHbBIE

OJICKTPOMAardiuTHBIC KoJIeOaHHs




IIepemennsblii TOK. Pe3ucTop u KOHAEHCATOP

42 B IIEIIU [IEPEMEHHOTO TOKa

43 Karymika HHIyKTUBHOCTH B IIENTU
MEPEMEHHOTO TOKa

44 3akoH Oma 1Sl JICKTPUYECKOM e
MIEPEMEHHOT0 TOKa
MoniHOCTh IEPEMEHHOI0 TOKA.

45 AMITTUTYAHOE U IeHCTBYIOIIECe 3HAUCHUE
CHWJIBI TOKA U HAIPSHKEHUS

46 Pe3onanc B aneKTpUYecKoi menu

47 Pemenue 3amay
WneanbHbIi TpanchopmaTop.

48 [TpousBoscTBO, Epeaya U NoTpedIeHNE
ANEKTPUYECKON SJHEPTUU
DKOJIOTUYIECKUE PUCKU TIPH TTPOU3BOJICTBE

49 atekTpod3Heprun. KynbTypa ucrioas30BaHus
DJIEKTPOIHEPTHH B TTOBCETHEBHOM JKU3HH

50 Pemenue 3amau

51 Pemenue 3agaa

59 O0o01IeHre U cucTeMaTU3alus 3HaHUN 110
Teme "DJeKTpOMarHuTHbIe KojeOaHus"

53 MexaHnuecKkre BOJHbBI. XapaKTEePUCTUKH
MEXaHUYECKUX BOJTH

54 CBoiicTBa MEXAaHUYECKUX BOJTH

55 3ByK. XapaKkTEpUCTUKH 3ByKa

56 NudpaszByk u yaerpassyk. [llymoBoe

3arpsi3HEHUE OKPYKAIOIIEH CpeIbl




57

Pemenue 3amau

58

59

:‘)J'IGKTpOMaFHI/ITHI)IC BOJIHBI. HSJ’Iy‘ICHI/IC
9JICKTPOMArHuTHBIX BOJIH

9Hepm;1 OJICKTPOMAarduTHBIX BOJIH.
CaolicTBa OJICKTPOMAardiuTHBIX BOJIH

60

[IIxana 31€KTPOMarHUTHBIX BOJIH.
[IpumeHeHue 31eKTpOMarHuTHBIX BOJIH B
TEXHHKE U ObITY

61

62

63

[IpuHUIUIIBI paIMOCBSI3U U TEICBUACHUS.
Panuonokarus. DneKTpOMarHuTHOE
3arps3HEHUE OKPYXKAIOIIEH CpeIbl
KoHnTtposbHas padora o teme "Konebanus
Y BOJIHBI"

Caer. 3aKOH MPSIMOJIUHEIHOTO
pacrpocTpaHeHUs CBETa

64

65

66

67

Pemenue 3a1ay Ha IpUMEHEHNE 3aKOHA
HPSIMOJIMHEHHOTO paclpoCTpaHEHUsI CBETa

Otpaxenue csera. [Tnockoe 3epkaino.
Ccepuueckoe 3epkano

[Ipenomnenue cBeta. AGCOIIOTHBIN U
OTHOCHUTEJIbHBIN MOKA3aTeb MPEIOMIICHUSI.
[TonHOE BHYTpEHHEE OTpaKEHUE.
[IpenenbHbINA yroa NOJTHOTO BHYTPEHHETO
OTpaXKEeHUs

Pemenne 3a1a4 Ha IPUMEHCHUC 3aKOHOB
OTPAXKCHUSA U ITPECIIOMIICHUA CBCTA

68

Xon aydeit B mpusme. Jlucnepcus cera.
CnoxHbIN cocTaB Oenoro ceera. L{per




JInn3bl. @OKyCHOE PacCTOSIHUE U

69 ONTHUYECKAs CUJIA JTUH3BI

20 [TocTpoenne n3o0pakeHuii B TMH3aX U UX
cUCTEMax. Y BEJIMYECHUE JINH3BI
Pemenue 3a1a4 Ha MOCTpOCHUE

71 M300paKeHHH, MMOJTYy4aeMbIX C IIOMOIIIBIO
JIMH3

72 ['ma3 kak onTuyeckas cucrema

73 Pemenue 3amay. [Ipenensr mpuMeHUMOCTH
r€OMETPUYECKON ONTUKHU

74 CkopocThb cBeTa M METO/IbI €€ U3MEpPEHUs

75 Hucnepcus ceera

76 Wutepdepenuus ceta

7 KorepenTHble HCTOUHUKH. Y CIOBUSA
HaOJFOIeHUsT MAKCUMYMOB 1 MUHUMYMOB

78 Pemenue 3amau

79 [TpumeneHue uHTEpHEpEeHIINN

80 Judpakmus ceeTa

81 JudpakumonHas pemeérka. Y cioBue
HaOJII0IeHUS TJIaBHBIX MAKCUMYMOB

82 Pemenne 3amay

83 [TonepeyHOCTH CBETOBBIX BOJIH.
[Monspuzanus ceera

84 Pemenne 3amay

85 CBeToBbIE BJICHUS B IPUPOJIE

86 O060011eHNEe U cUCTeMaTH3aIMsl 3HAHUH 110

Teme "OnTuka"




87 KonTtponpsHas padota mo teme «OnTuka 1
["paHuIbl TPUMEHUMOCTH KJIACCUYECKOU

88 MEXaHUKH. 3aKOHBI 3JIEKTPOJUHAMUKA U 1
HPUHIUI OTHOCUTEIBHOCTH

89 [ToctynaTel cnenuaibHON TEOPUU 1
OTHOCUTEJIbHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOW NHTEPBAIL.
[Tpeo6pazoBanus Jlopenma. YcnoBue

90 NPUYUHHOCTU. OTHOCUTENBHOCTD 1
OJIHOBPEMEHHOCTH. 3aMeIJICHUEe BPEMEHU U
COKpAIlleHUE JITHHBI

01 DHeprusi U UMITYIIbC PEISTUBUCTCKOM 1
YaCTHUIIbI

92 CBsI3b MaCCBI C SHEPTHEN U HMITYJIECOM 1
PENATUBUCTCKON YaCTHIIBL. DHEPTHS TOKOSI

93 PaBHOBeCHOE TemI0BOE U3ITyUYEHHE 1

94 3akoH cMereHus Bura 1

95 I'unores3a M. [1nanka o kBanTax. @OTOHBI 1

96 DHeprusi 1 UMITYIIbC POTOHA 1

97 ®otoadppext. Onpithl A. I'. CTonerona. 1
3akoHsb!I poTodddexra

08 VYpaBuenue DiiHreitHa 11 GoTorddexTa. 1
"Kpachas rpanuna” potorddexra

99 Hasnenue ceera. OnbiTel [1. H. JIeOeneBa

100 BonHoBbIe cBoiicTBa YacTHIL 1
Bosubl ne bpoins. JlnuHa BoaHbI e

101 Bpoiinst u pazmepsl 007aCTH JIOKATA3AITUN 1

JBIDKYIICHCS 9aCTUIIBI




102

KopmyckynsipHO-BOITHOBOM yaJln3M

103 Judpakius 3JIeKTpOHOB Ha KpUCTaLIax
Crnenuduka u3mMepeHnid B MUKPOMHUPE.

104 CoOoTHOIIICHHS HEOTIPEACIEHHOCTEN
['eitzenbepra

105 Pemenue rpadudeckux 3agad

106 Pemrenne pacy€THBIX 3a1a4
KonTpomipHas padora o Temam: "OCHOBBI

107 CTO", "KopryckyisspHO-BOJIHOBOI
nyanu3m"

108 OMBITHI 1O UCCIICIOBAHUIO CTPOCHUS aTOMA.
[Tnanerapuas mozxens aroma Pezepdopra

109 IToctynarsl bopa

110 Buasl ciektpoB. CriekTp ypoBHEH SHEpruu
aToMa Boj0poza

111 CrioHTaHHOE U BBIHYKJIEHHOE U3ITyUYeHUE
cBeTa

112 Jlazep
Hyxnonnas monens sinpa I'eiizenGepra-

113 WBanenko. 3apsi 1 MacCOBOE YHUCIIO sJpa.
H3otonsl. PagnoakTHBHOCTH
3aKoH panoaKTUBHOTO pacnana. CBoHCTBa

114 MOHHM3UPYIOIIECTO H3TydeHHs. Biusaue
PaAMOAKTHBHOCTH HA KUBBIC OPTaHU3MBI.
Ho3nmerpus
DHeprus CBS3U HYKIIOHOB B siape. S nepHbie

115 cuibl. Jledekt maccel siapa. SnepHbie

peakmuu. Snepasie peakTopsl. [IpoGiaemsr




YIIPaBJIAEMOr0 TEPMOSIIEPHOTO CUHTE3A.
DKOJIOrHYecKHe aCleKThl pa3BUTHUS SIIEPHOM
SHEpPreTUKU

116

Meroasl perucTpalvy U UCCIEI0BAHNS
AJIEMEHTAapHbIX YacTull. PyH1aMEeHTAIIbHbIE
B3aUMOJECUCTBUA. bapuoHbI, ME30HBI U
nentoHsl. [Ipencrasnenne o CtannapTHOU
Mozenu. KBapk-rirooHHas Mozienb aJpOHOB

117

®usuka 3a npeaenamu CtannapTHOU
Mozenu. TéMHas Marepus U TEMHas
sHeprus. EMMHCTBO QHU3MUecKoil KapTHHEI
Mupa

118

119

120

121

Oranbl pa3BUTHS aCTPOHOMMHU. 3HAUEHUE
aCTPOHOMUHU

[TprMEeHUMOCTH 3aKOHOB (PU3UKHU IS
00BSCHEHUS PUPOJIBI KOCMUYECKHIX
00BEKTOB. MeTO/Ibl aCTPOHOMUYECKUX
HCCIEeN0BaHuN

COBpeMeHHHe OIITHUYCCKHUEC TCIICCKOIIDI,
pPaanuoOTCICCKOIIbI, BHCaTMOC(I)epHaSI
ACTPOHOMMUA

Bun 3Bé31H0T0 HEOa. Co3BE3 MU, APKHE
3BE3/IBI, IUNTAHETHI, UX BUAUMOE IBIKEHNE

122

123

Comnreunas cucrema. Comaite. ComHeuHast
aKTUBHOCTh. MicTounuk sHeprun ConHua u
3BE3

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKHU.
Jnarpamma "cnekTpajbHbIN Ki1ace —




CBETUMOCTB"

124

125

3B€3I[LI TJIaBHOM IIOCICI0BATCIBHOCTHU

Buyrpennee ctpoenue 38€31. CoBpeMEHHbIE
IIPEJICTABICHUS O IIPOUCXOKICHUU U
sposony ComHIa U 3BE€37. OTallbl )KU3HU
3BE3N

126

Mineunsiii [Iyte — Hama ["amaktuka. Tunel
rajlakTUK. YEpHbIe ObIPBI B Apax ralakTHK

127

128

129

Bcenennas. Pacimpenue Beenennoit. 3akon
Xab6ma. Teopust bonbiioro B3peIBa.
PenukroBoe uznyuenue

MacmrabHas ctpykTypa Beenennoii.
MeraranakTuka

Hepeménnsie mpobiieMbl acCTpOHOMUU

130

Pu3nYecKuil TPAKTUKYM 110 TEME
"UccmemoBaHue MarHUTHOTO ITOJIS
MMOCTOSSHHBIX MarHUTOB' MJIN
"UccnenoBaHue CBOMCTB
deppomarneTnkoB" nin "HccnenoBanue
JEHCTBUS TIOCTOSIHHOTO MarHUTa Ha PaMKYy C
TOKOM"

131

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3mepenue cribl Amniepa” nnm "M3ydenne
3aBUCUMOCTH CHJIbI AMIIepa OT CHJIbI TOKa"
wim "Onpenenenne MarHUTHOM MHTKITUH
Ha OCHOBE M3MepeHus cuibl Ammnepa”

132

Du3nyeCcKuil MPAKTUKYM 110 TEME
"UccnenoBanue ABJICHUS




AJIEKTPOMArHUTHON MHIYKIMU'" WIIN
"OnpeneneHnue HHIYKIIMU BUXPEBOTO
MarHuTHOro mojis"

133

Pu3N4eCKu IPAKTUKYM 110 TEME
"UccnenoBanue siBIeHUS CaMOMHYKIIUN"
i "COopKa MOJENN 3JEKTPOMAarHUTHOTO
reseparopa"

134

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3mepenue neproa CBOOOTHBIX
KOJICOAHUH HUTSHOTO U TIPYKUHHOTO
MasiTHUKOB"

135

136

137

138

139

®dusnyeckuii MPaKTUKYM IO TeMe
"IIpeoOpa3oBaHue FIHEPTUH B IPY>KUHHOM
MasiTHUKE"

Du3nYeCKUu IPAKTUKYM I10 TEME
"HccnenoBaHue NEPEMEHHOIO TOKA Yepe3
IIOCJIE0BATENBHO COEIUHEHHBIE
KOHJIEHCATOP, KaTYIIKY U PE3UCTOp" WiIH
"HUccnenoBanue paboThl HCTOUHUKOB CBETA
B LIENIU IEPEMEHHOr0 TOKa"

Du3nUeCcKuil IPAKTUKYM 110 TEME
"N3yueHne nmapameTpoB 3ByKOBOM BOJIHBI"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"M3MepeHue nokasaresns nIpeaoMIIeHUs]
crexya" win "[lomyuenue nzodpaxeHus B
CUCTEME U3 IJIOCKOTO 3€pKajla v JIMH3bI"

DuU3nYeCcKui MPAKTUKYM 110 TEME
"HccnemoBaHue 3aBUCUMOCTH (DOKYCHOTO
paccTosiHus OT BellecTBa (Ha mpuMmepe




*Kuakux auH3)" unu "M3mepenue
(OKYCHOTO pacCTOSIHUS PACCEHBAIOIINX
uH3"

140

Pu3N4eCKu IPAKTUKYM 110 TEME
"Habmonenue nudpakuuu, nHTEphEepeHINH
U THoJsipu3anuu ceera'

141

dusnyueckuil NpakKTUKYM 10 TeMe
"OnpeneneHyre UMIyJIbCa U SHEPTUn
PENATUBUCTCKHX YacTHIl (110 GoTorpadusm
TPEKOB 3apsDKEHHBIX YaCTUI] B MArHUTHOM
nosie)"

142

dusnueckuil NpakKTUKYM 10 TeMe
"N3mepenue noctossHHOM [lnanka Ha
OCHOBe ucciefoBanus Gporoadpdexra" niu
"HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA
yepe3 CBETOAMOJ OT HaNpsKEHUs "

143
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Du3nUeCKU IPAKTUKYM I10 TEME
"UccnenoBanue ciekTpa pa3peskeHHOTO
aTOMapHOT0 BOAOPOJa U U3MEPEHNE
noctostHHOM Punbepra"

Du3nUeCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue painoakTUBHOTO (OHA C
WCIIOJIb30BaHUEM J03UMETpa" Uiu
"N3yuenne moromenus 6eTa-4yacTuil
amoMuHEM"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HaOGnromeuus 38€34H0T0 HeOa
HEBOOPYKEHHBIM I'Ia30M C HCIIOJIb30BaHUEM
KOMIIBIOTEPHBIX NTPUIOKEHUN [T
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oTpeieNieHUs TIOJI0KEHUST HEOSCHBIX
00BEKTOB HAa KOHKPETHYIO IaTy: OCHOBHBIC
co3Be3ausi CEeBEpHOTO MOTYIIApHs U IPKUE
3BE31b6l" win "HalOmroneHus B TENECKOII
JlyHBI, TUTaHET, TYMAHHOCTEH M 3BE3HBIX
CKOILJICHUI"

O06o0011eHre U cucTeMaTu3alus 3HaHUH.
Ponb ¢usuku u actpoHOMUM B
SKOHOMHUYECKOU, TEXHOJIOTUYECKOH,
COITMAIbHOM U ATHYECKOH chepax
JIeATEIIbHOCTH Y€JI0OBEKA

O06o0011eHre U cucTeMaTu3alus 3HaHUH.
Ponb u MecTo pU3MKHU ¥ aCTPOHOMHUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA
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0O00011eHne U cCUCTEMAaTH3aIUs 3HAHUI.
Ponb pusnueckoit Teopun B pOpMUPOBAHUU
npeJcTaBiIeHui 0 PU3NYECKO KapTHHE
MHpa, MECTO (PU3NYECKON KapTUHBI MHUpa B
00111eM psATy COBPEMEHHBIX €CTECTBEHHO-
HaYYHbIX IPEJCTaBICHUN O IPUPOJIE

O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110
teme "Kunemaruka"
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O0001eHne 1 cucTeMaTU3aIis 3HAHUI 110
teMme "Kunemarnka"

O0o001IeHNEe U CHCTEMAaTH3alKs 3HAHUH 110
teme "Jlunamuka"

O0001eHne 1 cucTeMaTU3aLMs 3HAHUI 110
teme "Cratuka TBEpAOro tena'
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O0o01IeHre U CCTeMaTU3alus 3HAHUN 110
TeMme "3aKOHbI COXPAaHEHUS! B MEXaHUKE"
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O0o0011IeHNEe U CHCTEMATHU3aLKs 3HAHUH 110
TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON
Teopun"

O0001eHre 1 cucTeMaTU3aLMs 3HAHUI 110
teme "Tepmonunamuka. TemnnoBbie
MaluHb"

O00011eHNEe U cUCTEMATH3AllMs 3HAHUH 110
TeMme "ArperaTHble COCTOSIHUS BEIIECTBA.
®dazoBbie epexoab"

157

OO0o01IeHre U CUCTeMAaTH3alns 3HAHUN 110
TeMe "DnekTpuyeckoe nose"
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O00011eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
teMme "[1oCTOsSIHHBIHN 21eKTpUuuecKuid ToK"

O06o0011eHNe U cucTeMaTU3alMs 3HaHUH 110
teMe "Toku B pa3inyHbIX cpeaax”
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0O00011eHNe U cCUCTEMATU3ALNS 3HAHUH 110
teMme "MaruutHoe noJe"
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Peseprubrit ypok. O6001eHNE U
CHCTEMATHU3aLMS 3HAHUHN 110 TEME
"OneKkTpoMarHuTHas MHIyKIus"

PesepBHrlit ypok. O6001ICHHE U
CHCTEMATHU3aIMsl 3HAHUI 110 TEME
"Mexanndeckue Konebanus"

PesepBHrlit ypok. O6001ICHHE U
CUCTEeMAaTH3aIHsI 3HAHHH 110 TeMe
"DNIeKTpOMAarHUTHBIE KOJIeOaHus "
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PesepBHeiit ypok. O600IICHHE U
CUCTEeMaTH3allMsl 3HaHH 110 TeMe
"MexaHU4YEeCKHUE U JIEKTPOMArHUTHbBIC
BOJIHBI"
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PesepBHeiit ypok. O600ICHHE U
cucreMaru3anys 3Hauui mo reme "Onruka"
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PesepBusiit ypok. O60011eHNE U
cucreMarusanysa 3Hagui 1o treme "OCHOBEI

CTO"

PesepBusiit ypok. O60011eHNE U
cucTeMaTH3alys 3HaHUH 110 Teme
"KopnyckyisipHO-BOJIHOBOW Jyanu3m"

PesepBuslit ypok. O60011eHNE U
cucTeMaruzaius 3HaHui no reme "dusnka
atoma"

169

Peseprubiit ypok. O60011eHUE U
cucTeMaru3alis 3Hanuii mo teMe "dusuka
ATOMHOTO S/Ipa ¥ 3JIEMEHTAPHBIX YacTUIl"

170

Peseprubiit ypok. O60011eHIE U
CUCTEeMaTH3alusl 3HaHUH 10 TeMe
"OnemMeHThl acTpOPU3UKH"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170

16







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

» dusuka, 10 kimace/ KacesinoB B.A., O011ecTBO ¢ orpaHUYeHHON
OTBETCTBEHHOCTHIO «[[PODA»; AkimonepHoe od1iecTBo «M3aaTenbcTBO
«IIpocemenue»

» dmsuka, 11 krace/ KacesaoB B.A., O61mecTBO ¢ OrpaHUYeHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AkinonepHoe oduiectBo «M3aaTenbcTBO

((HpOCBGHIGHHG»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
[Tporpamma kypca dpusukn m1s1 10—11 kmaccos. (aBTop B.A. KachsHOB)

YMK «®wuzuka. 10 xmace»
1. ®usmka. 10 kmacc. Y4eOHUK ¢ JIEKTPOHHBIMITPIIIOKECHUEM

(aBTOp B. A. KacesaHOB).

2. ®usmka. 10 kimace. Metoanueckoe nocodue (aBTop B.A. KacesHOB).

3. ®usuka. 10—11 knaccel. ba3oslii ypoBenb. TeTpanb it 1a00paTOPHBIX
pabort (aBropsl B. A. KacesHos, B. A. KopoBuH).

4. duzuka. 10 kiacc. JlunakTuyeckue KapTouku-3aganus (aBTopel M. A.
VYmaxkos, K. M. Yiakos).

VMK «®Puzuka. 11 knace»



1. ®usuka. 11 kiacc. YueOHUK C 3J€KTPOHHBIMIIPUIIOKEHUEM

(aBTOop B. A. KacesaHoB).

2. ®usuka. 11 kimacc. Meroauueckoe nocooue (aBtop B.A. KacesHOB).

3. ®usuka. 10—11 knaccel. Tetpans Ay nabopaTopHbIxpadboT (aBTOpH! B. A.
KacesiHoB, B. A. KopoBun).

4. duzuka. 11 knace. Jlugaktuyeckrue KapTouku-3aaanus (aBTopsl M. A.

VYmakos, K. M. Ymakos).

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1 http://nsportal.ru - conmanbpHas ceTh paOOTHUKOB 00Pa30BAHHMS

2 http://markx.narod.ru/pic/ - pusuka B mkoure.

3 http://festival.1september.ru/articles/ - pectuBans memarorudeckux uacki

«OTKpPBITBIN YPOK».

4 http://www.fizika.ru/ - caiit 11 yuurenei GU3NKH U UX YUCHUKOBD

http://www.physics.ru/ - maTepuaibl Mo Gpu3uKe.

6 www . ege .edu.ru - uapopmanronHsIi moptan EI'D.

7 http :// school - collection . edu . ru / - egqunas xomnekiwms LIOPoB

8 https://urok.1c.ru
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http://festival.1september.ru/articles/
http://www.fizika.ru/
http://www.physics.ru/
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