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INOACHUTEJIbBHASA 3AIINCKA

[Iporpamma 10 ¢u3WKEe HAa YpOBHE CpeaHEro o0mero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TMOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBareiabHON mporpammel, npeactaBieHHbix B ®I'OC COO, a
Takxke ¢ yuéroM ¢enepaibHON pabodeil mporpaMmbl BocniuTaHusi 1 Konuenuuu
npenoaBanus yaeObHoro npenmera «dOu3nka» B 00pa30BaTEIbHBIX OPraHU3AINAIX
Poccuiickoit ~ @enepanuy,  pealu3yOIMX  OCHOBHbIE  00pa30oBaTElIbHbBIC
POTPaMMBI.

[Iporpamma no ¢usuke onpenenseT o0a3aTeNbHOE NPEIMETHOE COIEPIKAHUE,
YCTaHABIMBAET PEKOMEHIYEMYIO MOCJIE0BATEIbHOCTh H3YUYECHHSI TEM U PA3LEIIOB
y49eOHOTO TIpeaMeTa C y4ETOM MEXKMPEIMETHBIX W BHYTPHUIIPEIAMETHBIX CBSI3CH,
JOTUKK y4eOHOro Tpolecca, BO3PACTHBIX OCOOCHHOCTEH  OOydaronIuxcs.
[Iporpamma 1o ¢Qusuke maét mOpeacTaBICHUE O LENAX, COJEpPKAHUH, OOIIeH
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
ydeOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

N3yuenne kypca (QuU3NKUA yriayOJIEHHOTO YPOBHSI IMO3BOJISIET pEaM30BaTh
3a/1ayu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHE YCIOBUM IS
MPOSIBJICHUSI CBOUX MHTEIUICKTYAJIbHBIX M TBOPUYECKHX CIOCOOHOCTEH KaXKIbIM
OOy4JarommMMcsi, KOTOpble HEOOXOMUMBI IS MPOJOJKEHHs 0o0pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO PA3IUYHBIM  (PU3KUKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIHATLHOCTSIM.

B mnporpamme 1o (Qusnke ONpEnensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOCHUS Kypca (PM3MKH Ha YPOBHE CPEIHETO OOIEero o0pa3oBaHus: JIMYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METOJI0JIOTHYECKOM OCHOBOM sl pa3paOOTKU TpeOOBaHUN K JIMUHOCTHBIM,
METaNpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroINXCs, OCBOMBIIHMX
nporpaMMmy 10 (U3UKE Ha YpPOBHE CpeaHero oOImero oOpa3oBaHHS Ha
yrayOn€HHOM YpOBHE, SIBJISIETCS CUCTEMHO-IESITEIIbHOCTHBIN MOIXO.

[Iporpamma no gu3uKe BKIIOYACT:

MJIaHUPYEMbIE PE3yJbTaThl OCBOCHUSI Kypca (Pu3nku Ha yriayOJéHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO T0/1aM 00YUYEHUS;

coziepkanme yueoHoro npeamera «dDusmka» mo rogam 00ydeHusI.

[Iporpamma 1o (Qu3MKEe WMEET NPUMEPHBIN XapakTep U MOXKET OBIThH
WCIIOJIb30BaHa YUUTEISIMU (DU3UKH JJISI COCTABJICHUS CBOMX PabOUMX MPOTPaMM.

[Iporpamma mo ¢u3HKe HE CKOBBIBACT TBOPUCCKYIO HHHUIIMATHBY YUHUTEIICH M
MPEIOCTABISACT BO3MOXHOCTH JIJISl peaju3ali  Pa3IUIHBIX METOJIUYECKHUX
MOJXO/I0OB K TpPErnojaBaHuio (U3UKU HA YIIIYOJIEHHOM YPOBHE NPH YCIOBUHU
COXpaHEHMs 00s13aTeIbHOM YacTH COJIepKaHus Kypca.



®duszuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOMbI, BHICTYMas B
KayecTBe y4eOHOTO MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUU 00 okpyxkatoieM mupe. LLKompHBIN Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHME W AKTHUBHOE
npUMEHEeHHEe (U3NYECKUX 3HAHWM OMPEIENNIO 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
KapTHUHBI MUpa oOydaromerocs, B (OpMUPOBAHUE 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 TEXHOJIOTHH, a Takke OOCYXIeHUs
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
MaTepuana, JabopaTtopHbie paboThl U PabOTHI MpakTUkyMa. [Ipu 3TOM BO3MOKHBI
JBa crocoba peanu3zanud (PU3NYECKOTO0 TpakTHKyma. 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 U3YYaThCs B YCIOBHSIX
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.

JlemoHCTpanmonHoe oOopynoBanue (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 HA 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:

dbopMHpOBaHNEe WHTEpPEcCa W CTPEeMJICHUS OOYYaromuXxcsi K HayIHOMY
W3YYECHHUIO TPUPOJBI, PA3BUTUEC UX HMHTEIUIEKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

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

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 3ajJaud, B TOM YHCJE 3ajad
WHXXEHEPHOT0 XapaKTepa,

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

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

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



pa3BuTHE WHTEpeca K chepam nmpodhecCHOHATHHON e TENHHOCTH, CBI3AaHHON
¢ pU3UKOM.

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

Ha uzyuenue ¢pusuku (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 yacoB 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.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHAs Hayka o npupojae. HayuHslil MeTo1 MO3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

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

Croco06b1 m3MepeHusi (U3UYECKUX BEIMYMH (aHAJIOTOBBIE U IU(pOBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

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

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

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

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

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

3HaKOMCTBO ¢ LH(ppoBoi nadoparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3UYECKUX BEJIMYUH MPU MOMOIIY KOMIBIOTEPHBIX JaTYMKOB.

Pazgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcyéra.

[Ipsimast u oOpaTHast 3a7ja4u MEXaHUKHU.

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

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepuajbHOW TOUKH, HUX MPOEKIIMM Ha OCH CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

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

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



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

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

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Crioco0bI uccIeI0OBaHMs IBUKEHUIA.

WnmrocTpanus npeaeinbHOro Nepexoia i N3MEPEHHEe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

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

Hanpasrienue CKopoCcTH MpH IBHKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOPE.

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

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

N3ydyeHne HEpaBHOMEPHOTO JIBUKEHUS C LIEJIbIO OMNPEIEIICHNUsT MTHOBEHHOU
CKOPOCTH.

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

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBIKEHUU.

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

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

W3ydyeHue IBUKEHUS Tella MO OKPYXKHOCTH C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Tepuoja oOpalieHus: KOHMYECKOTr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



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

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUUOHHOW H
WHEPTHOU MACCBHI.

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOTO IMaJIeHUSI OT BBICOTHI
HaJ MOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MUpoThl. JIBH)KEeHUE
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Keriepa. [lepBas kocMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tema. Bec Tenma, aBmxymierocs c
YCKOpPEHHEM.

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

Hasnenune. ['mapocratnueckoe nasinenue. Cruna Apxumena.

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

Hemoncmpauuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

KaueHrne JByX LHMIMHAPOB WM IIAPOB PA3HOM MacCchl € OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

CpaBHEeHME  PaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K Telly CHI €
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLIMAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTAaTE B3aUMOIECUCTBUSA TEII.

N3Mepenue macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOIBEME U MAICHUU.

L{eHTpOoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI IIPU JBMXKEHUHM OpyCcKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

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



HccnenoBanre 3aBUCUMOCTH CUJI YNIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT uX JAehOopMaIivH.

N3yueHne NBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, EPEKUHYTON yepes
JETKui OJIOK.

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

HccnenoBanue nBrKeHUS Opycka MO HAKIOHHOM MJIOCKOCTH C TIEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHO TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Tena. MOMEHT CHIbl OTHOCHUTEIBHO OCHM BpauieHus. llnedo cuisl.
CnoxeHue Cil, IPUJIOKEHHBIX K TBEpAOMY Temy. LIeHTp TskecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TEIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

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

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HccnenoBanue yCIOBUM paBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TIOMIAIb OMOPBI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMbI MaTepUaIbHbIX TOYEK. L{eHTp macc
CUCTEMbI MAaTEPUAIIBHBIX TOUEK. Teopema o IBU>)KEHUU LIEHTPa Macc.

WMty nbC CUITbI M ©I3MEHEHUE UMITYJIbCA TENa.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE OBHKEHUE.

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

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

MOoOIHOCTH CUJIBI.

Kunernueckasi 3Hepruss MarepuaibHOW TOYKU. TeopemMa 00 H3MEHEHUU
KUHETUYECKOW YHEPTUN MATEPUATILHOU TOUYKHU.



[loTeHnManbHBIE W HENOTEHUMANbHbIE CUibl. [loTeHuumaneHas >HEprus.
[TorenuuanbHast sHEprUst ynpyro aepopmupoBaHHON npykuHbl. [loTeHIManpHas
DHEPrus Tela B OJHOPOJHOM IpaBUTAMOHHOM mone. [lorennumanpHas sHeprus
T€Jla B IPABUTALMOHHOM I10JI€ OJHOPOJHOTO IIapa (BHYTpU U BHE 1iapa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeTbs KocMUYecKasi CKOPOCTb.

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

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHne bepHy/IM Ui HMICAIbHOM JKUIKOCTU Kak CJIEACTBHE 3aKOHA
COXPaHEHUSI MEXaHUYECKOU JHEPTHH.

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

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mpeBpalieHUs] KMHETUYECKOM W MOTEHUHAIBHON SHEPIUi IIpH
JEWCTBUY HA TEJIO CUJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEpPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

M3mepenne nMiryiibca Teiia o TOpMO3HOMY ITYTH.

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

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHIIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJIECUCTBUM.

N3MepeHne KHHETUYECKON YHEPTUU TeJIa 110 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTOU CHIIBI
TpEHUSI.

Onpenenenue padbOThl CHIIBI TPEHHS] TPHU JIBXKEHUHM Tejla MO HAKJIOHHOM
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckon Tteopuun (MKT), ux
ompiTHOE oOocHOBanme. Jluddysus. bpoyHOoBckoe nBIXKeHHE. XapakTep
JIBW)KCHUS M B3aMMOJEHCTBUS YaCTHUL BellecTBa. Monemm CTpOeHHs Trasos,
KHUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE ITHX



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

TennmoBoe paBHOBecue. Temmeparypa u cnocoObl €€ u3mepenus. lllkana
temneparyp Llenbcus.

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

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AoOcomoTHas
Temriepatypa (mkaina temneparyp KenbBuna). 3akon JlanbroHa. M3omporecchl B
UJcabHOM Tra3e C T[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsi3p  MEXIQy [JaBJIE€HHEM U CPEIHEHM KUHETHYECKOW  3Heprueu
MOCTYINATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJICATBHOIO ra3a (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIbHOTO ra3a).

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

TexHH4eckrue yCTpPOWCTBA M TEXHOJOTHYECKHE MPOILIECCHI: TEPMOMETD,
OapomeTp, MoTy4YeHUE HAaHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopenu IBUXKEHUS YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOIO JIBUKEHUS.

Huddysus sxkuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MONEKYIIL.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKkym.

HccnenoBanue mpouecca yCTAaHOBJIEHMS TEIUIOBOIO PaBHOBECHS IIPH
TEMJI000MEHE MEX Iy TOpsSUYEil U XOJIOAHOU BOJOM.

W3yyeHue H30TEpMUYECKOrO mpouecca (PEeKOMEHIOBAaHO MCIOJb30BaHUE
uudpoBoii 1abopaTopun).

N3yuenune n30X0pHOro mnpoiecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckass (T/]) cucrema. 3agaHue BHEUIHUX YCIOBUM IS
TEPMOJMHAMHUYECKON CUCTEMBbI. BHENIHNE U BHyTpeHHHE napaMeTpshl. [lapameTpsl
TEPMOJUHAMHYECKON CHUCTEMBbl KaK CPEJIHHE 3HAYEHHUSI BEIUYUH, OMUCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.



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

Mopens uaeanbHOro Tra3a B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHMHIL:
ypaBHeHHe MenpaeneeBa—Kianeiipona u BbIpaK€HUE UIsI BHYTPEHHEH JSHEPTUH.
VYcnoBus MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMmnepaTrypbl. BelpaxkeHue Jisi BHyTpEHHEW dHEPTrur OJHOATOMHOTO UEATBLHOTO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

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

Tennonepegaya  kak  cnoco0  M3MEHEHUs  BHYTPEHHEW  SHEpPruu
TEPMOJMHAMUYECKONM  cuUcTeMbl 0e3  coBepuieHus paboTel.  KoHBekuus,
TEIUIONPOBOJIHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YAelbHass W MOJSIpHas
TEIUTIOEMKOCTH BelIeCTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CTrOpaHus
TorMBa. Pacuér KkoiuuecTBa TEIUIOTHI Npu  Temionepenade. Ilonstue 006
aanabaTHOM Tpoliecce.

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

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

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

[TpuHuMIb! HecTBUA TerIoBbiX MamuH. KIT/T.

MaxkcumansHoe 3Hauenue KII. [ukin Kapno.

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

TexHuyeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE MPOIECChI: XOJIOIUIBHUK,
KOHJUITMOHED, JU3CIbHBIM W KapOIOpAaTOpHBIA JABUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIM3ALUS «TEIUJIOBBIX» OTXOJ0B C
MCIIOJI30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOI U 3JIEKTPOIHEPTHUHU.

Hemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTuuecKoM pacIlIupEeHUN.

Bo3nymHoe orauso.

CpaBHeHME YAETBHBIX TEIUIOEMKOCTEHN BEILIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO Mpoiiecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbl KUTIEHUS KUJKOCTEM.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

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

HacpblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M JABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATyphl, NX HE3aBUCUMOCTh
OT 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lmaBieHne W KpucTaiuM3auusa. YJIeJbHAas TEIUIOTA IUIABJICHUS.
CyOnumarnusi.

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

TemnoBoe pacimupeHue XUIKOCTEH U TBEPABIX TeN, 00bEMHOE M JTMHEHHOE
pacipenrie. AHrapMOHU3M TEIUIOBBIX KOJIEOAaHUM YaCTHI] BEIIECTBA KaK MIPUYHUHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEprun B PazoBbIX MEPEX0aax.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHoctHoe HaTspKeHHE. Ko huimeHT MOBEpXHOCTHOTO HATSHKEHHUS.
Kanumsipasie siBnenus. J{apieHue noj1 MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOIIECCHI:  KHUIKHE
KPUCTAJUIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>XKEHHOM JTaBJICHHM.

N3mepeHure cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMH TJIEHKAMH.

CmaunBaHue.



Kanumnsipabie sBiaeHusI.

Mopaean HEHBIOTOHOBCKOU JKUIKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Habmronenne manbix aedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TIAPOB.

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

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

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

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanys Tel U €€ IpOsIBICHMS. OJEKTpUdeckuid 3apsa. /IBa Buaa
DNEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYHPOBOJIHHKHU.
DJIEMEHTApHBIN JJIEKTPUYECKUM 3apsii. 3aKOH COXPAHECHUS BJIECKTPUUYECKOTO
3apsna.

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

OnexTpudeckoe noje. Ero neiicTBue Ha 3JIEKTPUYECKHUE 3apsiibl.

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

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

[IpuHIUIT CYyNIEPIIO3ULIUY ATIEKTPUYECKUX TTOJIEH.

[Tone Ttoueunoro 3apsima. [lome paBHOMepHO 3apspkeHHON cdeprl. Tlome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH O3TUX MOJEH U
DKBUITOTEHLIIMAIBHBIX ITOBEPXHOCTEN.

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

JuanexTpuku B AIEKTPOCTATUYECKOM oJIE. Jusnexkrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KonaeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOpaA.

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

DHeprus 3apsHyKEHHOTO0 KOHAEHCATopa.

JIBrxkeHHe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

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

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3apPSKEHHBIX IAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3aPSKEHHBIX IIJIACTHH.

Monens anexTpoctatuueckoro reueparopa (Bau ae ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATHYECKAS 3alIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA IOCTOSIHHOM ¥ IEPEMEHHON EMKOCTH.

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

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

OneHka CHIT B3aMMOJICHCTBYS 3apSKEHHBIX TEJL.

Habmroienue npeBpalieHus SHepruu 3apsHKeHHOTO KOHACHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LENH, COAEPKAIIEH KOHAEHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
IIOCJIEA0BATEIILHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHwlit 31eKmpuyecKuil mox.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcnoBusl CylmeCTBOBaHUS ITOCTOSIHHOTO JJIEKTPUYECKOr0 TOKA. MCTOYHMKM
toka. Hanpsoxenune U u DJ1C £ .

3akod OMa U1 ydacTKa LEMu.

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

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



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—JIenma.

MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BbIAEIsieMas Ha
pe3ucTope.

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

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

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

Jemoncmpayuu.

N3mepeHre CUilbl TOKA U HaIPSKEHUS.

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

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

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

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

CrnocoObl coeMHeHNns UCTOYHUKOB Toka, JJ1C GaTapeil.

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

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanye CMEIIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaeabsHOro COPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HAMpsDKEHUS JJISL  JIAMITBI
HaKaJIUBaHMUSI.

YBenuueHue npejiesia u3MepeHus ammnepMerpa (BoabTMeTpa).

N3mepenne O/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctd IJ[C raabBaHUYECKOrO 3JIEMEHTA OT BPEMEHHU
MIPU KOPOTKOM 3aMbIKaHUH.

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

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

Tema 3. Toxu 6 pa3uunsix cpeoax.

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



DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TosrynpOBOJHUKH. CoOcTBeHHas U IpUMECHAs  MPOBOJMMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

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

OnekTpudeckuidi TOK B Tra3zax. CaMOCTOSITEIbHBIA M HECAMOCTOSATEIIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSITENBHOTO pa3psana. Monnus. [1nazma.

TexHU4ecKue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: TIa30pa3psIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPaH3UCTOP, (OTOAMOA, CBETOAMOJ, TajbBaHUKA, papUHUPOBAHUE MEIH,
BBIIUIABKA aJIIOMHUHMSL, 3JIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME TPOBOAMMOCTH METAIIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuii skcnepumenm, nabopamopnwie padomul, npaKkmuKym.

HaGmronenue anextpoiusa.

N3mepeHne 3apsaa OHOBAICHTHOTO HOHA.

HccenenoBanve  3aBUCUMOCTM  CONPOTHUBIIEHUSA  TEPMOpPE3UCTOpA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U 1U(QPOBBIX U3MEPUTETBHBIX NPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTMYMH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(bu3MUecKuX BEIUYMH, NPOBEpKA MPEIJIOKEHHBIX THNoTe3 (BbIOOp H3 pador,
OMMCAHHBIX B  TEMAaTHYECKUX  paslenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

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

Mesicnpeomemmusvie nonamus, C6A3aHHbIE C U3YUEHUEM MEM 0006 HAYUHOZ0
no3HaHuA: SBJICHHWE, HAay4yHbId (DaKT, rumoresa, (u3MvecKas BeIUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENIHOCTA U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IIUPPOBasi 1ad0paTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JluneilHas QyHKIUS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTophl 1 X MPOEKIKU Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSKEHHUE U KAIUJUIIPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

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

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

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yU4€T CyXOro M OKUAKOTO TPEHHUS B TEXHUKE, CTATUYECKUE KOHCTPYKLIHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCIOJIh30BaHNE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTElb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBOW XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUN
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Pa3znen 4. DaekTpoauHaMuKa.

Tema 4. Macnummnoe no.e.

B3auMonencTBre IOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHOMO cyneprno3unuu
MAarHUTHBIX NOJEU. JIMHUYM MarHUTHOU MHAYKIIUH.

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

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YaCTHUILIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

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



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKUC IIPOHCCCHI: IPHUMCHCHUC

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

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

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

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

[evictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KEHMS yYKa 3J€KTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMT NENCTBUS AIEKTPOUZMEPUTEIBLHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccenmenoBanre MarHUTHOTO TTOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanne AeCTBUS TOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. dnexkmpomacHumnas uHOYKyu.

SlBneHue DNEKTPOMAarHUTHOW MWHAYKIMU. [IOTOK BekTOpa MAarHUTHOU
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Dapajes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuo Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTM B LE€MM TOCTOSIHHOTO TOKAa.
SBnenune camonnaykuuu. I1C caMOMHIAYKIINH.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHn4eckrue yCTpOWCTBA U TEXHOJOTMYECKUE IPOLECCHl: MHAYKIIMOHHAS
I€Yb, COJICHOU/, 3alIUTa OT JIEKTPU3ALMH TEJ MPU ABUKEHUHA B MArHUTHOM IOJIE
3emu.

Hemoncmpayuu.

Hab6nronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

HccnenoBanne 3aBucumoct IOJC MHAYKIMM OT CKOPOCTH HW3MEHEHHS
MarHMTHOTO MOTOKA.



[IpaBuiio Jlenna.

[TaneHrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHIYKIIUH.

HccnenoBanne 3aBucumMocTd J/1C caMOMHAYKIMU OT CKOPOCTU MU3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi ¥ BOJTHBI.

Tema 1. Mexanuueckue Koiedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMHUCAHKME (3aKOH COXPAHEHHSI MEXaHUYECKO sHepruu). BriBon
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

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

[lepuon u uactora kosneOanuid. [lepuon ManabiX CBOOOJHBIX KoJieOaHUIA
MaTeMaTH4eckoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHyX)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOIEOaHUSI.

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

Jemoncmpayuu.

3amnuch K01e0aTeIbHOro ABMKEHUS.

HabGnrogenne He3aBUCUMOCTH MEPHOJA MAJIbIX KOJieOaHUil rpy3a Ha HUTU OT
aAMILUTATY/IBI.

HccnenoBanue 3aTyxarmux KoiaeO0aHuii U 3aBUCUMOCTH Tiepruojia CBOOOTHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

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

3aK0H COXpaHEHUS PHEPTUU MPU KOJICOaHUIX Tpy3a Ha TIPYKUHE.

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



W3mepenne mnepuona CBOOOHBIX KOJIEOAHMM HHUTSAHOTO W MIPYKHHHOTO
MasTHUKOB.

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

M3yyeHue ABUKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. Inexkmpomaznummnule Kojiedanus.

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

3aKOH COXpAaHEHUs SHEPTUH B UACAITBHOM KOJ€0aTEIIbHOM KOHTYPE.

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

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

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

Wneansubiid  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W NOTpeOJICHHE
IIEKTPUYECKON SHEPTHH.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AEeKTposHepruu. KymbpTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

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

Jemoncmpayuu.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOAHUSI.

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

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJIEOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbiHyXIeHHbIE CUHYCOUJaIbHbIE KOJIEOaHUsI.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

VY CeTpoiicTBO M MPUHIMI AEUCTBUS TpaHCPopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

Nzyuenue tparncopmaropa.

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

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl NICTOYHUKOB CBETA B IIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA UX pacnpocTpaHeHus. llomepeunsie wu
MPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCHHE, MpeJoMJeHHe, MHTepdepeHIus u
T paKIms.

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

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

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

CBolCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEJIOMIICHHUEC,
noJisipu3anys, uHTepdepeHus u qudpakius.

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

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOLIEH CpeJIbl.

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

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEUYHBIX U MPOA0IbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepeHunu u auppakuuy MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHUE.

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

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

Oo6napyxeHue nHGPaKpacHOTO U yIbTPAPHOIETOBOTO U3TyUCHUA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

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

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTelb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLICHWE [JIMH BOJIH NPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

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

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHblil yroyl IOJIHOrO BHYTPEHHErO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTOsiHUS TOHKOM c(epruyeckoil JHH3bl OT €€ F€OMETPUH U OTHOCHTEIBHOTO
MOKA3aTes MPETOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon Jy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuuecko ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MpsMOMl B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AaX U UX CUCTEMaX.

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

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

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

ITonsapuzanus csera.

TexHudeckue yCTpPOWCTBA MU TEXHOJOIMYECKUE IIPOLECChl: OYKH, JIyIa,
nepuckon, Qoroamnmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapart, MpOCBETICHUE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeioMIIeHUsI CBETA.

HaOnronenue noJiIHOro BHyTpEHHEro oTpaxkeHus. Mojieiab CBeTOBO/1a.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepennm cBera.

HaOmronenre nBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habnronenune nudpakiimoHHOTO CIIEKTpA.

HaOnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pAcCTOSIHUSI OT BellecTBa (Ha
pUMEPE KUJTKUX JTHH3).

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IIOCKOTO 3€pKaja U JIMH3bI.

[TonyueHnne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIIny JIa3epHOTO U3ITYUYEHHUS Ha IBYX HIETAX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepenune IrHbBI CBETOBOM BOJIHBI.

[Tonydyenue crnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOIIM AUPPAKIUOHHOM
PELIETKMU.

Pa3zges 6. OcHOBBI cIeiHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

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

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

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUed U UMITYJILCOM PEITUBUCTCKON YaCTULIbl. DHEPTU
MTOKOS.



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

Y4eHNYeCKUH IKCIIEPUMEHT, JIA0OpaTOPHBIEC PAOOTHI, TPAKTHKYM.

OnpeneneHue UMIYyJIbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBECHOE TEIJIOBOE M3JIy4YeHHE (M3JIydeHHE aOCOIIOTHO YEPHOTO Tela).
3akoH cMmemieHus Buna. ['unoresa [1naHka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotordpdext. Ompitel A. I'. CroneroBa. 3akonbl hoTodPdekra. YpaBHCHHE
OunmTerHa 11 Gororddexra. «Kpacnas rpanuma» Goroaddekra.

JlaBnenue cBera (B YAaCTHOCTH, JaBJICHME CBeTa Ha aOCOJIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawlryto moBepxHocTh). Ombitel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKaIM3alUuu JABWXKYyIIelcsa dactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3m. Judpakiius 351eKTpoHOB Ha KpUCTaIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

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

Jemoncmpayuu.

®oTor(PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJIEHUS  MHOJYNPOBOJHHKOB  OT
OCBELIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

UccnenoBanne dhoTope3nucropa.

N3mepenune nocrosiaHol [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

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

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynater bopa. M3nyuenue u noromieHne GOTOHOB MPHU MEPEXOIE aTomMa
C OZJHOTO YPOBHSI DHEPI'UU HA IPYIOM.



Bunel ciexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3IyueHue ceeta. Jlazep.

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

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomuol, npaKmuxKym.

Habnronenue IMHEHYaToro CuexTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

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

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

3akOH pPaAMOAKTUBHOTO pacnaja. PaanoakTWBHBIE HM30TOMNBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO M3IyYCHMs. BIusHME pAIMOAKTUBHOCTH HA >KUBBIE
opranu3mbl. EcrecTBeHHbIN POoH n3nydeHus. Jlozumerpus.

OHeprus CBA3U HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.

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

Mertons! perucTpaliiy U UCCIEN0BAHUS AJIEMEHTAPHBIX YACTHLI.

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

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

EanHcTBO u3nyueckol KapTUHBI MUpA.

TexHuyeckue yCTpoucTBa U TEXHOJIOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBI  peakTop, TEPMOSIIEPHBIM peakTop, aToMHas Oomo0a,
MarHUTHO-PE30HaHCHask TOMOrpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanre TpekoB 4acTHIl (TI0 TOTOBBIM GoTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriouieHust OeTa-4acTUl] aTFOMUHUEM.

Paszgen 8. DiemMeHTHI ACTPOHOMUM U ACTPOPU3HKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
actpoHomuu. [IpUMEHMMOCTH 3aKOHOB (UBUKHA IS OOBICHEHHS TPUPOIBI
KOCMHUYECKUX O0BEKTOB.

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

Bun 3Bé3gHoro ueba. Co3Be3nus, SpKue 3BE3MABI, IUIAHETHI, UX BHUIMMOC
JIBUKCHUE.

CosiHeuHas cucrema.

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

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmmMa «CeKTpaabHbIN KJIacc —
CBETHMOCTBY». 3BE3/bl TJIaBHOM MOCIEA0BATEILHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIbHOCTU. BHYTpeHHEe CTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Namaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapsl. UEpHBIE ABIPHI B Sapax
raJaKkTHK.

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

Macmtabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenus: 3B€31HOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIsi OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

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

Pu3nvecKuil MPaKTUKYM.

Cnoco0bl n3mMepenusi (U3NYECKUX BEIMYUH C UCIOIh30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTENBHBIX MTPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUM (PU3NYECKUX BEITUYUH.
O1ueHka rpaHul] HOTPEUIHOCTEN.

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

O06o0maromiee NOBTOPEHUE.



O0o0uIeHne 1 cucTeMaTH3alus COJEp KaHUsl pa3leioB Kypca «MexaHukay,
«MonekynspHas pu3nka U TepMOIUHAMUKA», « DIEKTpoauHaMHKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHAIBHON TEOPUU OTHOCHTEIBbHOCTH», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku M acTpOHOMHM B HSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (YHKIUI
busndeckoil Teopuu, poiib GU3NUECKON TEOpUU B POPMUPOBAHUM MPEACTABICHUM
0 (Qu3NYeCKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTHUHBI MUpa B OOILEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIECHUN O IPUPOJIE.

Me:xnpeamMeTHble CBSI3H.

WUzyuenne kypca ¢usuku yriyonéaHoro ypoBHs B 11 kiacce
OCYULIECTBIISIETCSL C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmuvie ROHAMUA,C6AZAHHBIE C UYUECHUEM MEMOO06 HAYUHO20
nO3HaHuA: SBICHHWE, HAay4yHbId (DAKT, rumnoresa, (hU3MYECKas BEIWYMHA, 33aKOH,
Teopusi, HAOIIOACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETPHUUYECKHUE
(yHKUMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIE€CTBO. BEKTOPBI M HMX IMPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Bbuonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpoOAe, KoseOaTeabHbIe
JNBWKEHUS B SKMBOM TNPUPOJE, SKOJOTWYECKHE PUCKU TpH MPOU3BOJICTBE
AIIEKTPOSHEPTUH,  DIIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIbTPa3BYKOBass JUArHOCTUKA B MEJUILIMHE, ONTUYECKHUE SIBJICHUA B KUBOU
IIPUPOJIE.

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

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

Texnonozusn: TPUMEHEHHE ITOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
3NIeKTpoIBUTaTeNb SIKOOU, reHepaTtop MEepeMEHHOro TOKA, MHIYKIMOHHAs Ieyb,
JIMHUM 3JIEKTpONEpeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEIEBU30D,
anteHHa, Ttenedon, CBU-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



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



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

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJbTaThl OCBOCHMS Yy4yeOHOro mpeamera «Duzuka»
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYarOIINXCsI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHUICKOro OOIleCcTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPakIAHCKOTOBOCIIUTAHMS:

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 JICSITEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIIecTBa, Yy4YacTBOBaTb B CaMOYIpaBlIeHWH B  00pa3oBaTebHON
OpraHu3aluy;

e YMEHHE B3aUMOJCUCTBOBaTH C  COLMUAJIBHBIMU  HHCTUTYTAMHU B
COOTBETCTBHHU C UX (PYHKIUSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NAaTPUOTUYECKOTOBOCIIMTAHMSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

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

JAYXOBHO-HPABCTBECHHOTOBOCIIMTAHMS:

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

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

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOTOBOCIIMTAHMS:

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

TPYAOBOIrOBOCIIMTAHUSA:



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

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

IKOJIOINYECCKOIOBOCIINTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE 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.

HEHHOCTUHAYYHOI'OIIO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

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

METAINIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
Ba3zoBniesornueckneeicTBuA

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 U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JICSITEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU TTOCIIEICTBUN €SI TEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

Ba3oBbIienccienoBaTeILCKHEIEHCTBUA

BJIAJIETh HAYYHON TEPMHUHOJIOTHEH, KITFOUEBBIMH MOHITUSIMU U METOAAMU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKON | MIPOEKTHOMU
NEATeTLHOCTH B 00JacTH (PU3WMKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
coAep KaHUsl, TPUMEHEHUIO PA3IMYHBIX METO0B MTO3HAHMUS;

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

BBISIBJIATh MPUYMHHO-CIIC/ICTBEHHBIC CBSI3M M aKTyallU3WPOBATH 3ajady,
BBIJIBUTaTh THUINOTE3y €€ PEIICHUs, HaXOAUTh AapryMEHThl IS
JI0Ka3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHAJIM3UPOBATh IIOJIYYEHHBIE B XOJI€ PpEIICHUS 3aJad4d Pe3yJbTaThl,
KPUTHUYECKHU OLICHUBATh UX JOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHECHUE B
HOBBIX YCIIOBUSIX;

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

JlaBaTh OIICHKY HOBBIM CUTYallMsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;
yMEeTh TIEPEHOCUTHh 3HaHWS 110 (U3UMKE B MPAKTUYECKYH0 00J1acTh
JKU3HEACATEIILHOCTH,

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

Pabora c nundopmanueii:

BJIAJETh HABBIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3HUECKOrO COJAEPKAHMS
U3 HCTOYHUKOB Pa3HBbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOUCK,
aHalli3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOpMAlUU pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh0CTOBEPHOCTHUH(OPMALIHH;

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 U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHOW O€3011aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEPKAHMSI B Pa3IMUHBIX (popMmaTax c
yu€TOM Ha3HayeHus: WHGOpPMalMU M IEJIEBOM ayAUTOPUU, BBHIOUpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIU3aIIH.

KoMMmyHMKaTHBHBICYHUBEpPCAJIbHbIeyYeOHble1eliCTBUSA:



OCYIIECTBIATh OOIEHWE Ha Ypokax (U3UKH U BO BHE-YpPOUHOU
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 |
UHAMBUYaJIbHON paboThI;

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

OPUHUMATh LEIM COBMECTHOM JE€ATEIbHOCTH, OpPraHU30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IUIaH
JEHCTBUM, pacpeessTh poJid ¢ Y4€TOM MHEHHUI YJaCTHUKOB, 00CYX/1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

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

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

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

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYILECTBIISATh  ITO3HABATENIBHYIO  JESATEIBHOCTH B
o0nacTd (U3MKK W aCTPOHOMHUH, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEIICHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHHUS MPaKTUYECKONW padOThl ¢ YYETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEU U MPEANOYTCHUM;
JaBaThOIIEHKYHOBBIMCUTYAITUSIM;

paclMpsTh ~paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANOYTCHUM;

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

OLICHUBATHIIPUOOPETEHHBIMOIBIT;

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

CaMOKOHTPOJIb, SMOLMOHAJIbHBIMUHTE/IJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTh KOPPEKTUBBI B I€STEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM;

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

WCIIOJIB30BaTh TPHUEMBI pedieKcH Il OICHKA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEIICHUS] MO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E PE3yJIbTATOB
JICATEIILHOCTH;

MPUHUMATh Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3YJIbTaTOB
JICATEIILHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO JAPYTUX HA OLIUOKH.

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

COBEPIIEHCTBYETCS AMOLMOHAIIbHBIN UHTEIUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCTH:
e (CaMOCO3HaHHWS,  BKJIIOYAIOLIEIO0  CIOCOOHOCTh  MOHUMAaTh  CBOE

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

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHE, CIOCOOHOCTh aJalmTHUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAILIUU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOJS U3
CBOHX BO3MOXKHOCTEH;

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

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBATH
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspemarb KOHMIUKTHI.



[MPEAMETHBIE PE3VJIbTATBI

K xonny oOyudenuss B 10 knacce mpeaMeTHbIE Pe3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
IKOJIOTUYECKOM, COIMANbHON W 3TUYECKOM cdepax AesITeNbHOCTU
4eJioBeKa, POJb U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUpa,
3HAQUYEHHE OMKCATENIbHOM, CHUCTEeMATU3UPYIOIIEeH, OOBSCHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIUH  (U3MYECKOM TEOpUHM —  MEXAHHKH,
MOJICKYJIIPHON (PU3MKU M TEPMOAMHAMUKH, POJIb (HU3UUIECKON TEOpUHU B
(dbopMUpOBaHNY TIPENICTABICHH O PU3NIECKON KapTUHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeie (u3ndeckux Tel U
MpOLIECCOB (SIBJICHUM): WHEPIHMAIbHAS CHCTEeMa OTCYETa, aOCOIIOTHO
TBEpIOE TEJI0, MaTepuajibHash TOYKa, PABHOYCKOPEHHOE JBUKEHHUE,
CBOOO/JIHOE mMajJeHue, aOCONIOTHO ympyras jaedopmariusi, aOCOIIOTHO
yIpyroe u abCONIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJIEIIN ra3a, KUIKOCTH
U TBEPAOTO (KPUCTALTUYECKOTO) Teja, UIeadbHbIi ra3, TOUCYHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUUECKOE I10JIE;

paznuyarh yCioBUS (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH (PU3MUECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI xapakTep (yHIAMEHTAIBHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;

aHAMM3UPOBaTh U OOBACHATH MEXAaHHUYECKHE TIPOLIECCHl U SIBIICHUA,
UCIIOJIb3YysI OCHOBHBIE TIOJIOKEHHS U 3aKOHBI MEXaHUKU (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBIWXXEHUS, (POPMysIbl KUHEMATHKH PaBHOYCKOPEHHOIO
JIBIOKCHUS, TpeoOpazoBanus [amuiess Juisi CKOPOCTH M TEepeMelieHus,
3akOHbl HprOTOHA, TpUHOMII OTHOCUTENbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHHUS UMITYJIbCA U MEXAHUYECKOU
DHEPIruM, CBsI3b PAOOTHI CUJIBI C M3MEHECHUEM MEXaHWYECKOW JHEPruu,
YCJIOBUSL paBHOBECHUs] TBEPJAOro Teia), MNpPU HATOM HCIOJIb30BATh
MaTeMaTH4eCKOe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anumnes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPaHEHUsI HMIyJibca U
MEXaHUYECKOM IHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS,;

aHAJM3UPOBATh U OOBSICHATH TEIJIOBBIC MPOLIECCHI U SIBJICHUSI, UCIIOJIb3YS
ocHoBHble moJokeHHs MKT u 3akoHBI MONEKYISIpHOW (UBHKH U
TEPMOJUMHAMUKU (CBA3b JABJEHUA HJICATBHOIO Ta3a CcO CpeaHen
KUHETUYECKOW JHEPIUEd TEIUIOBOTO JBHXKEHUS M KOHIIEHTPALMEH €ro
MOJIEKYJ, CBSI3b TEMIIEpaTyphl BEIIECTBA CO CpeIHEH KUHETUYECKOU
AHEPruel TEIJIOBOTO JABMIXKEHUS €r0 YacTHIl, CBS3b JABJICHUS UACATbHOTO
rasa ¢ KOHLEHTpalUWeW MOJEKYJ H €ro TeMIepaTypou, YpaBHECHHUE



MenneneeBa—Knanepona, TmepBbld 3aKOH TEPMOAUMHAMHUKH, 3aKOH
COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOILECCAX), MPU ITOM HCIIOIb30BAThH
MaTEeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHUMOCTH yYpaBHeHUs MeHeneesa—Kiamnelipona,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHUS, HCIOJbB3YS
OCHOBHBIE TOJIOXKEHHUSI U 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsna, 3aKOH Kynona, NOTEHIMAIBHOCTh
IEKTPOCTATUYECKOIO TIOJIA, NPHHLIMII CYNEPIO3ULUN 3ICKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAKHBIE COOTHOLICHHWs: 3aKOHbI OMa Ui ydacTka
LHENA W U1 3aMKHYTOM DJIEKTPUYECKOM Lenu, 3akoH JIxoynsa—JleHua,
npasuia Kupxroda, 3akonsl @apazes A1 31€KTpoIu3a);

ONHKCHIBaTh (PU3UUECKHE MPOLECChl U SIBICHUS, HCIOJNb3ys BEITUYMHBI:
IIEpEMEIIECHNE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIa U CUCTEMBI TEN, CHIIA,
MOMEHT CHJIbI, JaBJEHUE, TMOTEHUUAJIbHAsl JHEPrus, KUHETUYECKas
DHEPrus, MEXaHWYecKas SHEprusi, padoTa CUJIbl, LEHTPOCTPEMUTEIBHOE
YCKOpPEHHE, CHJIa TSKECTH, CHJIa YIPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
SHEpPrusl B3auUMOJAECHCTBUS Tena ¢ 3eMiI€id BOMM3M €€ TOBEPXHOCTH,
3HEeprus ynpyrod nedopmanuy MPYKHUHBI, KOJIMYECTBO TEIUIOTHI,
abCoJI0THAsg TeMIiepaTypa Tena, padoTa B TEPMOJUHAMUKE, BHYTPEHHSS
DHEPrus WACATBHOIO OJHOATOMHOIO rasa, pabdoTa HUACAJIbHOIO rasa,
OTHOCUTEJbHAS BJIAXKHOCTH Bo3ayxa, KIIJI waeansHOro TEmiIoBoOro
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIPsOKEHHOCTh TIOJIST TOYEYHOTO 3apsiia WM 3apsDKEHHOTo I1apa B
BaKyyM€ M B JMDJIEKTPUKE, MNOTCHLHMAT 3JEKTPOCTATUYECKOrO OIS,
pa3HOCTh  MOTEHLUMANOB, JJEKTPOJBIKYIIAs  CWJla, CUJa  TOKa,
HaIlpSDKEHUE, MOIIHOCTh TOKAa, JJEKTpUYecKas EMKOCTb IIJIOCKOIrO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C MOCIEAO0BATEIbHBIM H
napajuieIbHbIM COEIMHEHUEM PE3UCTOPOB, SHEPTHS AIEKTPUUECKOTO MOJIS
KOHJIEHCATOPa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHUA  (PU3NYECKHX  SBJICHUI:
MEXaHUYECKOE JIBUJKEHHE, TEIUIOBOE JIBM)KECHHE 4YacTUL[ BEIIECTBA,
TEIJIOBOE€ paBHOBECHE, OPOYHOBCKOE NBIDKeHUE, Muddy3us, ucrnapeHue,
KUIEHUE U KOHEHCAIs, TUIaBJIeHHE U KPUCTAIU3allisl, HAallPaBJI€HHOCTh
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTH
3apsYKEHHOTO IPOBOJHUKA;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKON BEIMUUHBI OT
Ipyro €  HCHOJIb30BAHUEM  MPSAMBIX  W3MEPEHUM, MIPU  ITOM
KOHCTPYUPOBATh YCTAHOBKY, (DUKCHUPOBATh pE3YyJbTaThl MOJTYYEHHOU



3aBUCUMOCTH (PU3WYECKUX BEIWYMH B BHUAEC TIpapUKOB C YUYETOM
aOCOJIIOTHBIX MOIPEIIHOCTEN U3MEPEHUM, JIENaTh BBIBOBI IO PE3yJIbTaTaM
UCCJIEI0BAHNUS;

MPOBOJUTh KOCBEHHBbIE M3MEPEHHUS (U3MYECKUX BEIMYMUH, IPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHUBATh A0COJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEITI0KEHHON TMIOTE3bL: NIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U J€laTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIOTE3bI;

co0ro1aTh mpaBuiia 6€30MacHOTo Tpyla IpU MPOBEICHUH HCCIeT0BaHUN
B paMKax ydeOHOro OKCIEpPHMEHTa, IMpakTUKymMma U  ydeOHo-
UCCJIEIOBATENBCKOW W ITPOEKTHOM JIEATEIBHOCTH C HCIOJb30BaHUEM
U3MEPUTENbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemarbs pacy€THBIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
($u3MUEeCKOl MOJENIbIO: Ha OCHOBAHHMM aHaJIW3a YCJIOBUSA OOOCHOBBIBAThH
BBIOOp (Qu3MUECKON MOJEIM, OTBeHaroumed TpeOOBaHUSIM 3a/aud,
OPUMEHATh  (HOPMYINbI, 3aKOHbI, 3aKOHOMEPHOCTH U  IOCTYJaThl
¢u3nyecKux TEOpUl NpH MCHOJIb30BAHUM MATEMaTHUYECKUX METO/I0B
peuieHus 3a1a4, MpoBOJUTh PacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANM3UPOBAaTh pE3ydbTaTbl U KOPPEKTUPOBATh METOJbl PEIICHUS C
Y4ETOM IOJIYYEHHBIX PE3YJIBTATOB;

pemath KayeCTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHWM u3
pa3HbIX pa3leioB Kypca GU3MKH, a TaK)Ke UHTErpalluu 3HAaHUM U3 ApyTux
NPEIMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

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

NPUBOAUTH MPUMEPHl BKJIAJa POCCUUCKMX M 3apyOEkKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKHU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHAJIM3UPOBAaTh U OLIEHUBATH MOCIEACTBUS OBITOBOW M MPOU3BOICTBEHHON
NeSATEIbHOCTH 4YEeJIOBEeKa, CBA3aHHOM C (U3MUECKMMHU NPOLEcCaMu, C
MO3UIMI SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00IIIeCTBA;



OPUMEHATh pa3jMyHble CIOCOObI paboThl ¢ MH(OpMAIHEeH (PU3UIECKOTO
COJEp)KaHUSI C HCIOJIb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEbsBICHUA Y4YEOHOH H
HAy4YHO-MIOMYJISIPHON MH(OpPMALMU, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUU
uHbOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPHUTHUYECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

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

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHIAPTHBIX CHUTYyalMsIX, aJIeKBAaTHO OIICHWBATH BKJIAJ] KaXJOrO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENbHOCTU IO
CHELMATIBHOCTAM (PU3HKO-TEXHUUECKOTO IPOpuIIs.

K xonny oOyuenusi BII knacce mpeaMeTHbIE pe3yJbTaThl Ha YriyOJEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

NOHUMATh pPOJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTHYECKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesATeTbHOCTH YeI0BEKa, POJib U MECTO
(GU3MKKM B COBPEMEHHON HAyYyHON KapTHUHE MHpaA, POJib ACTPOHOMHUH B
NPaKTUYECKOM JIESITEIbHOCTM YeNOBE€Ka W JaJIbHEHIIeM Hay4dHO-
TEXHUYECKOM Pa3BUTHM, 3HAYEHHUE OIMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GYHKIUN (pu3ndeckoil Teopuu —
ANEKTPOJUHAMUKH, CIELHATIBHOM TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
bu3uKky, poib (puznyeckod Teopur B (GOPMHUPOBAHUHU MPEACTABICHUHN O
(bu3nUecKoil KapTUHE MHUpa, MECTO (PU3MUECKON KapTHHBI MUpa B 00IIEM
PsIly COBPEMEHHBIX €CTECTBEHHO-HAY4HBIX MPEICTABICHUI O IIPUPOJIE;
pasznuyarh YCJIOBHMS NPUMEHMMOCTH Mojened (QU3MYecKux Tel W
MPOLIECCOB  (SIBJICHMI): OJHOPOJHOE AIIEKTPUUECKOE M  OJHOPOJHOE
MarHuTHOE TOJIs, TApMOHUYECKUE KOJIeOaHUsl, MAaTEMaTUYECKUN MasiTHUK,
WJICAIBHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIbHBIN
KoJIe0aTeNbHbBIN KOHTYp, TOHKas JIMH3a, MOJIeICH aToMa, aTOMHOTO si7jpa U
KBAHTOBOM MOJEJIN CBETA,

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



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMATHUTHBIE MPOLECCHl U SBJICHUS,
UCIIOJb3Yd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKHU U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B D3JIEMEHTE OJJIEKTPUYECKOM IIeMU CO CKOPOCTHIO
W3MEHEHHUS]  CHJIbl  TOKa,  TOCTYyJiaThl  CHEIMaJbHOH  TEOpUU
OTHOCUTEIBHOCTH DUHIITEWHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHINTEHHaA  UIs
dororddexra, mepBeld U BTOpoW mocTynatsl bopa, mpuHIUD
COOTHOILIEHHsI HeolpeaenéHHocTel ['elizeHOepra, 3aKOHbBI COXpaHEHUs
3apsiIOBOTO M MACCOBOTO YKCEN W DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECCH U SIBJICHUS, UCIOJb3YysSl BEIUYUHBI:
HaMpPsHKEHHOCTD DJIEKTPUYECKOTO MOJIsA, MOTEHIHAN AJIEKTPOCTaTUUYECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKLIHH, SHEPrUs MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJbC, IOJHAs DSHEPrus,
SHEPrusi MOKOS CBOOOJHOW YaCTHIbl, SHEPruUsi M UMMYJIbC (POTOHA,
MacCOBO€ UHKCIIO U 3apsAll AlIpa, SHEPTHUSI CBA3U Spa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PUBNYECKUX  SBJICHUM:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCIEpCUs, TOJHOE BHYTPEHHEE OTPaKCHHUE,
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 OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JJI1 aHajiu3a ¢ OOBSACHEHHS  (U3UYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3NAX, B 3BE3AHBIX CUCTEMAX, B MEKIAIAKTUYECKOU
cpeje; ABMKEHUS HEOCCHBIX Tel, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTH HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU OSTOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCHUpOBaTh pe3yibTaThl TMOJYYEHHOM  3aBUCUMOCTH



¢usznyeckux BEMMYUMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPENIHOCTE  M3MEPEHHW, JeNlaTb  BBIBOABI IO  PE3yJbTaTaMm
UCCJIEI0BAHNUS;

IPOBOJANTHh KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYUH, NPU HTOM
BbIOMpaTh ONTHUMAJBHBIM METOJ| M3MEPEHUs, OLICHUBATh AOCONIIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: MJIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IOJIyYEHHBIE PE3yJbTaThl U JENIaTh BBIBOJ O CTaTyce MpeIIoKEHHOU
TUIIOTE3BI;

OTKCHIBAaTh METObI OMYUYEHUSI HAYUHBIX ACTPOHOMHUYECKHUX 3HAHUH;
co0ro1aTh mpaBuiia 6€30MacHOTO Tpyla Py MPOBEICHUH HCCIeT0BaHUN
B paMKax ydeOHOro »HKCIHEpUMEHTa, IMpakTUKymMa U  ydeOHo-
UCCJIEIOBATENBCKOW W ITPOEKTHOM JEATEIIBHOCTH C HCIOJb30BaHUEM
U3MEPUTETBLHBIX YCTPONCTB U 1a00OpaTOPHOro 000pyAOBaHUS;

peuiate pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHAThH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUN
IpU HUCIOJB30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHUA 3ajad,
IPOBOANUTH PAcU€Thl HA OCHOBAHMH MMEIOIINXCS TAaHHBIX, aHAJTM3UPOBAThH
pe3yJbTaThl U KOPPEKTUPOBATh METObI PEIICHUS C YUYETOM IMOIYYEHHBIX
pE3yJIbTaTOB;

pelath KayecTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHHUs 3HaHUM U3
Pa3HbIX pa3leioB Kypca (PU3MKH, a TAKKE UHTErpalii 3HAHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATH JIOTHUECKYIO
LIEMOYKY PACCyKJICHUI C ONIOPOIl HA U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS i1 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 3KOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOJIOTIOIB30BAaHUM, a TAKXKE Pa3yMHOM HCIHOJIb30BAaHUU J1OCTHIKEHHUN



HAyKH M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHM JJI1 TIOMCKA, MepepadOTKU U TPEAbSIBICHUA Y4eOHOU u
HAYYHO-TIOMYJISIPHON HH(OpMaIMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOLIMXCS 3HAHWW, TaK U HA 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 HCIOIHEHUEM pa3UYHBIX COIMAIBHBIX pPOJIEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIIATh ACATEIbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ] KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSBIIATH MOTUBALMIO K Oyayiield npohecCUOHAIBbHON AesITeIbHOCTU IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.
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5.1 12
acTpou3uKu
Hroromnopazaeny 12
Paznen 6.OM3NYECKHUM MIPAKTUKYM
6.1 OU3NYECKUNTTPAKTHKYM 16 16
Hroronopasznery 16
Pa3nen 7.0 BOBLIAIOLIEE IOBTOPEHUE
Cucremaruzanus u 00001eHne
MPEIMETHOTO CO/IePKAHUS U
7.1 OITBITA JIESITENLHOCTH, 15
MPUOOPETEHHOTO MPU U3YUYECHUN
Kkypca pusuku 10 — 11 kmaccon
Uroronopazneny 15
PezepBHOEBpEeMs 10
OBIIEE KOJIMYECTBO YACOB I10 170 16

[NPOT'PAMME







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne KosanyecrBoyacos
n Temaypoka Be O — Mparreck Harau3 JJleKTPpOHHBbIeM(PpoBBLICOOpPA
er yYeHHsA  30BaTeJbHBbIEpeCcypchl
/ blepadoThI nepadoThI
u 0
1 ®duznka — pyHIaMeHTaIbHAS HayKa O IPUPOJIE 1
5 HayuHblil MeTOI TO3HAHUSA U METO/bI 1
uccieIoBaHus (PU3UYECKHUX SIBICHUIN
OKCHEPUMEHT U TEOPUs B IPOLIECCE TO3HAHUS
3 npuposl. Habmronenre u SKCrepuMenT B 1
¢buzuke
4 CrnocoObin3mMepeHnsa(pU3NIeCKUXBETUYNH 1
5 AOGCo0THAs M OTHOCHUTENbHAS IOTPEIIHOCTH 1
U3MepeHuil pU3nYecKuX BEINYUH
MopnenupoBanue B ¢pusuke. Posb u mecto
6 ¢u3KKK B OPMUPOBAHUN COBPEMEHHOMN 1
Hay4YHOM KapTHUHBI MUPA, B IPAKTHYECKOU
JESATENBHOCTH JIIOJEH
Mexanunueckoe nBuxkeHue. Cucrema orcyera.
7 OTHOCUTETBEHOCTh MEXAHNUECKOTO IBHIKEHMUS. 1
[Tpsimast u oOpaTHas13aJauMEXaHUKU
Panuyc-BekTOp MarepralbHON TOUKH, €TO
3 MPOEKIIMU Ha OCU KoopAuHAT. TpaekTopus. 1
ITepememienue. CKOpOCTb.
M XnpoeKIMnHa0CUKOOPAUHAT




PaBHOMEpPHOE ITPAMOIIMHEVNHOE IBUKEHHUE.

9 ['padpuaeckoe onrcanue paBHOMEPHOTO
IPSIMOJIMHEMHOTO JBUKCHHUS

10 CrnosxeHue nepeMeIieHUi U CKOPOCTEM.
Pewenne 3anau
HepaBHomepHoe aBukeHnue. MrooBeHHas

11 = ckopocts. Yckopenue. [Ipsmonuneitnoe
JBUKEHHE C IOCTOSTHHBIM YCKOPEHUEM

12 I'paduueckoe onucaHue NpsIMOJIMHEHHOTO
JBUKECHMSI C TIOCTOSIHHBIM YCKOPEHUEM
CBoOogHoOe majienue. Y CKopeHue CBOOOIHOTO

13 = nmanmenus. 3aBHCHMOCTH KOOPIUHAT, CKOPOCTH,
YCKOPEHHUS OT BPEMEHH U UX IpaduKu

14 JIBukeHue Tena, OpOIIEHHOT0 MO YIJIOM K
TOPU30HTY
KpusonnHeiiHoe nrnxenue. BHKeHHE 1O

15 | OKPYXHOCTH. VYrioBas v TMHENHAs! CKOPOCTb.
ITepuon u yacrora. LleHTpOCTpEMUTENBHOE U
MOJIHOEYCKOPEHNE

16 = KonrponbHas pabora no reme "Kunemarnka"
Ilepssriif 3akoH HeroToHa. HEpumanbHbIe

17 cucremsl oTcuéra. [IpuHIUT OTHOCUTEIHLHOCTH
["annnes. HemHnepnuanbHble CUCTEMBI OTCUETA

18 Cuna. PaBHonelicTByromas cuia. Bropoit
3akoH Herotona. Macca

19 = BsaumoneiictBue Ten. Tperuit 3akon HeroToHa

20 [Tpunimn cynepno3uiuu cui. Pemenne 3ama4

Ha IPpUMCHCHHEC 3aKOHOB Hrrotona




3aKOH BCEMUPHOIO TATOTEHUS.

21  DKBHUBAJIEHTHOCTb IPABUTALMOHHON U
WHEPTHOU MacChl

99 Cuna TSHKeCTH U yCKOpEHUE CBOOOIHOTO
nasieHus
JIBukeHre HeOECHBIX Te U UX UCKYCCTBEHHBIX

23  cmytHuKOB. [lepBas kocMudeckast CKOPOCTb.
3akonsl Kemnepa

24  Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupona u BUIBI CHIT TPEHHUS.

25  JIBmKeHHE B KHIKOCTH U ra3e ¢ y4€TOM CHIIBI
COIIPOTHUBIICHUS CPEJIBI

26 Hasnenue. I'mapocratnueckoe napnenue. Cuna
Apxumena

97 AbcomoTtHo TBeproe Teino. [ToctynarensHoe u
BpallaTeabHOE JIBUKEHNUE TBEPAOIo Teja

28 MOMEHT CHJIBI OTHOCHUTENFHO OCH BPALICHHUSI.
[Imevocnitb
CrnoxeHue cuil, MPUIIOKEHHBIX K TBEPIOMY

29  Ttemy. LleHnTp TshkecTH Tena. Y CIOBUS
paBHOBECHS TBEPJIOTO Tena. BujbipaBHOBECHS

30  Pemeunnesanau

31 KonTponbhas pabota no teme "J[uHamuka.
CraTtukaTBepororena"
Hmnysnbc MaTepuanbHONW TOYKH, CUCTEMBI

g3y | MATEPHANBHBIX TOHEK. LlenTp Macc cucTembl

MaTepUalibHBIX TOUeK. Teopema o
JBUKEHUHIIEHTpaMace




33

NmMnynbe cuiibl 1 M13MEHEHUE UMITYJIbCA Tea.
3aK0oH COXpaHEHHUs UMITyJIbca. PeakTuBHOE
NBIDKEHHUE

34

MoOMEHT uMIysibca MaTepPUAIILHON TOYKH.
[IpencraBieHue 0 COXpaHEHMU MOMEHTA
MMITYJIbCa B LIECHTPAJIBHBIX MOJIAX

35

36

Pemenuneszanau

PaGora cuiibl Ha MaOM U HA KOHEUHOM
nepemenienun. ['paduueckoe npeacraBieHue
paboThI CUIIBI. MOIIHOCTH CHITBI

37

Kunernueckas sneprusi. Teopema o6
U3MEHEHUU KUHETHYECKOU OHEPIruun
MaTepuaibHON TOUKH

38

39

40

41

[ToreHnManbHbIE U HEMOTEHIIUAIBHBIE CUIIBI.
ITorennmansHas 3HEPTHUsL.
BropaskocMHuuecKasicCKOpoCTh

Tpetbst KocMuydeckasi ckopocThb. CBsi3b pabOThI
HENOTEHUMAJIBHBIX CUJI C U3MEHEHUEM
MEXaHUYECKOM 3HEPTUU CUCTEMBI TEJl.
3aKOHCOXpaHEHUSIMEXaHNYECKOMIHEPTUn

VYipyrue u Heynpyrue CTOJIKHOBEHMUS.
YpasHeHnue bepHymm U1 uacanbHON
KUJKOCTU

KonTtponbHas pabora o Teme "3aKoHbI
COXpaHEHHUs B MEXaHHKe"

42

Pa3BuTue npeacraBieHuid 0 Ipupoie TEIIIOTHI.
OcnHosuebie nonoxerust MKT. duddyzus.
BpoyHoBckoe nBUkKEHHE




Crpoenue ra3000pa3HbIX, )KUIKUX U TBEPABIX

43 | Ten. XapakTep ABMKEHUS U B3aUMOJACHCTBUS
YaCTHII BEIIECTBA

44 Macca u pazMepsl MOJIEKYIT (aTOMOB).
KonuuectBoBemiectsa. [locrosunasiABoraapo

45 Temneparypa. TemnoBoe paBHoBecue. [llkana
Lenbcus

46 = Pewmenuesamay

47 Wneanpuepiiiras. I'a30BbIe3aK0OHEI

48 VYpaBuenne MenneneeBa-Kianeiipona.
Pemenue 3amau

49  AOGcomotHasTemreparypa. 3akon/lansToHa

50 N3omporeccsl B U1€aIbHOM Ta3e C
MOCTOSIHHBIM KOJINYECTBOM BELIECTBA

51 I'paduyeckoe nmpencraBieHrne U30MPOIIECCOB:
U30TepMa, U30X0pa, n300apa

52 OcnoBHoeypaBaenne MKT

53 | Pemennesanau
CBs13b a0COTIOTHON TEMIIEpaTyphl

54 TEPMOJIMHAMHYECKON CHCTEMBI CO CpeTHEen
KMHETUYECKOM 3HEpruel mocTynaTeabHOro
TEIJIOBOTO JIBMKEHUS €€ YaCTHUIl

55 O0001eHne 1 cucTEMaTU3ALNS 3HAHUI 110
teme "OcHoBbl MKT"

56  KoutponbsHas pabota o teme "Ocnosl MKT"
TepMoauHamMuyeckasi cuctema. 3ajianue

57 BHemHUX ycnoBui st T[] cuctembl. BHenmame

1 BHyTpeHHHE napameTpsl. [Tapamerpsr T/]




CHUCTEMBI KaK CpEIHUE 3HAUCHUS BEJIMYUH,
OTKCHIBAIOIIUX €€ HA MUKPOCKOITMYECKOM
YpOBHE

Hynesoe Hauano TepMOAUHAMUKH.

58  CamomnpowusBonbHas penakcanus Tl cuctemMsr
K TEILIOBOMY PAaBHOBECHIO

59 Mopenb uieanbHOro ra3a B TEpMOJIMHAMHUKE.
Y CIIOBUATIPUMEHUMOCTUITOMMO 1IN

60 VpaBuenne MenneneeBa-Kianeiipona u
BBIPKEHHE JIJIs1 BHYTPEHHEHN SHEpruun
BeIpaxxenue 111 BHyTpEHHEH SHEPTUH

61  0aHOATOMHOIO HMJCATBHOTO Ta3a.
KBazucrarnueckue 1 HECTATUUECKUEPOLIECCHI
DneMeHTapHas paboTa B TEPMOJIMHAMUKE.

62  Beruucienue paboTsl o rpaduKy mporecca Ha
pV-auarpamme
Tennonepeaaya Kak crnoco0 U3MEHEHUs

63  BHyTpenHel sHepruu T]l cucremsl 6e3
COBEpUIEHUSI pabOThI

64  KonBekIus, TEIIOMPOBOIHOCTD, U3TyUCHHE
KomnuectBo Tennorsl. TemioéMKOCTh Tena.

65  VnenpHas u MOJISIpHAS TEILUIOEMKOCTH
BEIIECTBA. Y IETbHASTEIIIOTACTOPAHUSITOILIINBA

66 Pacuér xonmyecTBa TEMIOTHI ITpU
TerIonepeaye

67 [TonsiTue 06 anuabarHom mporecce. [lepBorit
3aKOH TEPMOUHAMUKHI

68  KomnuecTBO TETUIOTHI K paboTa KaK MEPHI




U3MEHEHUs BHyTpeHHel sHepruu T/1 cucremsl

BTopoii 3aKk0H TepMOJIMHAMUKH JJI5

69  paBHOBECHBIX U HEPABHOBECHBIX MTPOIECCOB.
Heob6patumocTbpupoAHBIXITPOLIECCOB

70 [Tpunimne! aeiicTBus TenmiaoBbix MamuH. KITJ{

71 MakcumansHoe 3nadenue KIT/I. [lukn Kapuo

12 Pemenunesamau
DKOJIOTHUECKHE aCIIEKThI UCIIOJIb30BaHU

73 TENIOBBLIX JIBUTATEICH.
TenoBoe3arps3HEHUEOKPYKAIOIIeHCPeIbl

74 | Pemenuesagau

75 O06o00mIcHNEe U CHCTEMAaTH3alHsl 3HAHUH 110
teMe "Tepmoaunamuka. TemnoBbiemamnab"

76 KonTponbHas pabora no teme
"Tepmonunamuka. TennoBsieManHb!"
[TapooOpa3oBanue u koHaeHcanus. Vicnapenue

77 1 KHIICHUE.
VY nenpHasTermoranapooOpa3oBaHus
HaceiieHHbie 1 HEHACHIIIICHHBIE TTapHI.
KauecTBeHHast 3aBHCUMOCTD INIOTHOCTH U
JABJICHUSI HACKIIIEHHOTO Mapa OT

78  Temmeparyphbl, UX HE3aBUCHMOCTh OT 00BEMaA
HACBIIIIEHHOTO Tapa.
3aBHUCHMOCTHTEMIICPATYPHIKUTICHUSOTIABICHH
s B )KHIKOCTH

79 BrnaxHocTs Bo31yxa. AGCOMIOTHAS U
OTHOCHUTEJIBbHAS BIAXKHOCTh

80  Pemenuesamau




Tsépnoe teno. Kpucrammmueckue u amopdubie

81 Tena. AHU30TPONUSICBONCTBKPUCTAIIIOB

82 [InaBnenue u xpucraumsanus. Y gesbHast
TeruioTa riasienus. Cyonumanus
Hedopmaruu TBEpAOTO Tena. PacTskeHnue u

83 cxartue. Casur. Moayine FOnra. [Ipenen
yrnpyrux aedopmaruii
TemoBoe pacipeHue KUAKOCTeH U TBEPIBIX

84  Tten. AHrapMOHH3M TEIUIOBBIX KOJICOaHMIA
YaCTHII BEIECTBA

85 [IpeobpazoBanue sHeprun B (ha30BBIX
nepexonax

86  VYpaBHeHueTerioBorodaianca

87  Pemenuesamau
IToBepxHOcTHOE HaTsKeHHe. KanuspHbie

88  saBnenws. J[aBneHne 1o HCKPUBICHHON
MOBEPXHOCTHIO xuaKkocTH. Dopmynallannaca
O06o0011eHNe U cucTeMaTU3alMs 3HaHUH 110

89  Tteme "ArperaTHble COCTOSIHMS BEIIECTBA.
®da3oBbIETIEPEXOIBI

90 KonTtponbHas pabota o Teme "Arperarssie
cocTOsiHUS BenlecTBa. DazoBblenepexonl"
DnexTpu3anus Tea U e€ IposBICHUS.

01 DnekTpuyeckui 3apsia. /IBa Buaa
AJIEKTPUYECKUX 3apsoB. [[poBogHUKH,
JTUDIIEKTPUKU U TIOTYTTPOBOTHUKH

92 DJIeMEHTapHbIN AIEKTPUUECKUI 3apsi. 3aKOH

COXpaHEHHsI AIIEKTPHUUECKOTO 3apsijia




B3anmopenicteue 3apsoB. TodyeyHble 3apsibl.

%3 3akon Kynona

94  PemeHuesanad

95 Onektpuueckoe noiie. Ero neiicteue Ha
ANEKTPUUYECKUE 3aPsI/IbI
Hanps>k€HHOCTD IEKTPUYECKOTrO MOJIS.

96 [IpoOHneIii 3apsaa. JIunum HanpsKEHHOCTH
3NeKTpUudecKoro noist. OqHopoIHOE
AIEKTPUUYECKOE T10JIe

97 [ToTeHnanbHOCTh JIEKTPOCTATUIECKOTO TOJIA.
Pa3HoCTh MOTEHIIMAIIOB U HATIPSIKEHUE
[TorenuuanbpHas SHEPrus 3apsa B

98  »IeKTpPOCTATHYECKOM IIOJIE.
[ToTeHnnamIeKTPOCTaTUYECKOT OO

99 CBs13b HANPSHKEHHOCTH MOJIS U PA3HOCTHU
MOTEHIIUAJIOB JIJISl 3JIEKTPOCTATUYECKOTO TOJIS

10 .

0 [IpuHIUNICYTIEPTIO3UTTUUAIEKTPUIECKUXITONIEH

10

1 Pemenuesanau

10 = Tlone toueunoro 3apsiga. [Tone paBHOMEpPHO

2 3apsHKEHHOMN cdepsl

10 [Tone paBHOMEPHO 3apsHKEHHOTO TI0 00BEMY

3 mapa. [losne paBHOMEpHO 3apsHKEHHON
OECKOHEYHOM TIOCKOCTH

10 = TIpoBOJHUKHU B AJNEKTPOCTATUYECKOM IIOJIE.

4 VYcnoBue paBHOBECHS 3aps/IOB

10  JIupneKTpUKH U TOTYNPOBOTHUKY B




SJICKTPOCTATUYCCKOM I10JIC

Konaencarop. 21eKTpoEMKOCTh

éO KOHJIEHCATOPa. DIIEKTPOEMKOCTD IJIOCKOTO
KOH/JIEHCATOpa

10

7 [TapaenpHOECOCTMHEHUEKOHICHCATOPOB

10

3 [TocnenoBarenbHOECOETMHEHUEKOHIEHCATOPOB

10

9 DHeprusa3apsKeHHOTOKOH/IeHcaTopa

11

0 Pemenuneszanau

11 JIBr>KeHue 3apsiKEHHOW YaCTHULIbI B

1 OJIHOPOJIHOM DJICKTPHUYECKOM T10JIe

11

5 Pemennesamaqa

11 = O0oOuenne U cucTeMaTH3alysd 3HAHUH 110

3 TeMe "DnekTpuyeckoe nosue"

11 = KoutposabHas paboTta 1o teme

4 "DnekTpuueckoe mose"

11 Cwna Toka. ITocTosSHHBIN TOK. Y CIIOBUS

5 CYIIIECTBOBAHUS TMTOCTOSTHHOTO YJIEKTPUUYECKOTO
TOKAa

11

6 Ucrounuku Toka. Hanpsixenue u 3/1C

11 3akon OMa 11t y9acTKa IeTH.

7 DIEKTPUUECKOECONIPOTUBIIEHUE

11 3aBUCHMOCTH COTMIPOTUBIICHHUS OJHOPOTHOTO




MMPOBOAHMKA OT €TI0 AJIMHBI U IJIOIIaAn
IOIIEPECUYHOTIO CCUCHUA

11  VYpaenbHOE COMPOTHUBIICHUE BEILIECTBA.

9 Pemenue 3anau

12 IlocnenoBarenbHOE, MapauIeIbHOE,

0 CMEIIIaHHOE COEAMHEHNE IPOBOIHUKOB

12 = Pacuér pa3BeTBIEHHBIX JIEKTPUIECKUX LIEHEH.
1 [TpaBuna Kupxrodga

12

5 Pemennesanau

12 = Pabota snekTpuueckoro Toka. 3akoH Jxoyms
3 —Jlenua

12

4 Pemennesanau

12 = MommHOCTH AIIeKTpHYeCcKOro Toka. TeroBas
5) MOIIHOCTb, BBIJIETIIEMAsl HA PE3UCTOPE

12

5 Pemenuesanau

12 DJIC u BHYTpEeHHEE CONPOTHUBIICHUE

7 HMCTOYHUKA TOKA

12 3akon Oma a5 MonHOM (3aMKHYTOM)

8 AIEKTPUYCCKON IIETTH

12

9 Pemenuesanau

13

0 MomHOCTEUCTOYHUKATOKA

13

KopoTkoe3ambikanne




13

KOHHGHC&TOp B IICIIM IIOCTOSAHHOI'O TOKa

13

3 Pemenunesanau

13 Pemenue 3amay o reme "I1oCTOSTHHBII

4 3NIEKTPUYECKUM TOK"

13 = Pemenue 3aga4 o teme "IlocTOSHHBIHI

5 SJIEKTPUYECKUM TOK"

13 = Pemenue 3aga4 o teme "TlocTOSHHBIHI

6 AIIEKTPHUYECKUI TOK"

13 O060011IeHNE U CUCTEMATU3AaIUs 3HAHUI 110

7 teme "TlocTosIHHBIN AIEKTpUUECKU TOK"

13 = KonrtpombHas pabora o teme "[locTosHHBIHI

8 AIIEKTPHUYECKUI TOK"

13 DNeKTpUIecKast MPOBOUMOCTD PA3TMUHBIX

9 BEIECTB. DJIEKTPUICCKHI TOK B METaJIJIaX.
CBepxnpoBOIUMOCTb

14 DNEKTPUUECKUId TOK B paCTBOpaxX M paciiiaBax

0 AIEKTPOJIUTOB.
3axonsiDapanes ISk TpoIn3a

14 .

1 DNeKTpUYecKuii TOK B razax. [lnazma

14 Dnextpuyeckuil TOk B Bakyyme. BakyymHubie

2 nprOopbI

14 .

3 DNEKTPUYECKUUTOK B MOTYIPOBOTHUKAX

14

[omynpoBOAHUKOBBIETTPUOOPHI




14

14

14

14

14

15

®uznyeckuil npakTukyM 1o teme "M3mepenue
CWJIBI TOKA U HAIIPSDKEHUS B IIEMH MIOCTOSTHHOTO
TOKa MPY MOMOIIM aHAJIOTOBBIX U U(POBHIX
HU3MEPUTEIIbHBIX MPUOOPOB" WK "3HAKOMCTBO
¢ upoBoit 1aboparopuei mo pusuke.
[Tpumepsn3mepeHNAPU3NIECKUXBETUINHIIPU
MOMOUIUKOMIbIOTEPHBIXJATYNKOB"

®u3nueckuil NpakTUKyM 1o teme "M3yuenue
HEPaBHOMEPHOTO JIBUXKEHUS C LIENbIO
onpeAesieHuss MTHOBEHHOM ckopocTh"

®uznyeckuil npakTukyM no teme "M3mepenue
YCKOpPEHUS IPU MPSMOJIUHEITHOM
PaBHOYCKOPEHHOM JIBI>KEHUU 10 HAKIIOHHOM
miockoct" unn "UccienoBanne 3aBUCUMOCTH
MyTH OT BPEMEHU IIPU PABHOYCKOPEHHOM
IBUKEHUN"

®duznyeckuil NpakTUKyM 1o teme "M3mepenue
YCKOpEeHUs: CBOOOHOTO NaieHus" 1in
"HN3yueHue NBMKEHUS Tejaa, OPOLIEHHOTO
TOPU30HTAIIBHO"

®usnueckuil NpakTUKyM 1o teme "M3yuenne
JBUKEHMS TEJIa 110 OKPYKHOCTH C ITIOCTOSIHHOM
110 MOAYJIO cKkopocThro" nin "MccnenoBanue
3aBHCUMOCTH MEepHOAa 00paIeHus
KOHMYECKOI'0 MasiTHUKA OT €ro napaMeTpos”
®usnueckuil NpakTukyM 1o teme "M3mepenue
PaBHOJICHCTBYIOIEN CHIIBI IPU ABH)KEHUN
OpycKka 1o HaKJIOHHOW TIOCKOCTH" HITH
"IIpoBepka rMmoTe3bl O HE3AaBUCUMOCTH




BPEMCHH JIBHKEHUS OpycKa 110 HAKIIOHHOM
IJIOCKOCTH Ha 3aJJaHHOE PACCTOSIHUE OT €ro
maccer”

15

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH,
BO3HHUKAIOIIUX B MPY>KUHE U PE3UHOBOM
oOpasie, oT ux aepopmanuun" win "M3yuenue
JBUKEHHS CUCTEMBI T€J, CBA3aHHBIX HUTHIO,
NEePEeKUHYTOM yepe3 nerkuit 610K"

15

15

15

®uznyeckuil npakTukyM no teme "M3mepenue
K03 pHIHEeHTa TPEHUS 110 BETUIUHE YTIIOBOTO
koadurmenta 3apucumoctr Frp(N)" wim
"HccnenoBanue ABM>KEHUS OpycKa 110
HaKJIOHHOH MJIOCKOCTH C MEPEMEHHBIM

ko3 uurenTom Tperus” unm "M3yuenue
JBUKEHUSI TPy3a Ha Baly C TpeHUEM"

Du3nUeCKU IPAKTUKYM I10 TEME
"HccnenoBaHue yClIOBUN PaBHOBECHUS
TBEPJOTO TeJla, UMEIOIIETO OCh BpallleHUs" WIH
"KoHCTpynpoBaHUE KPOHIITEHHOB U PacyET
cun ynpyrocta" ninu "M3ydenne
YCTOMYMBOCTH TBEPAOTO TEJIA, UMEIOILIETO
mIom@aas onopsl"

®uznyeckuil NpakTukyM 1o teme "M3mepenue
MMITyJIbCa TeJla TI0 TOPMO3HOMY IyTH'" MU
"N3MepeHue Cuibl TSITH, CKOPOCTH MOAEITH
AJIEKTPOMOOUJISE U MOIITHOCTH CHJIBI TATH' WIN
"CpaBHEHHME U3MEHEHHS UMITYJIbCA TEJIa C
uMnyiabcoM critbl" win "MccnenoBanue




COXpaHEHUS UMITYJIbCa IPU YIPYTOM
B3aumoieicTBun" unu "M3mepenue
KHHETHYECKOW SHEPTUH TeJla IO TOPMO3HOMY

n

nyTu

®uznyeckuil npakTukyM o teme "M3yduenue
U30TEPMHUUYECKOrO Ipolecca (PEKOMEHI0BaHO

15  wucnonp3oBanue nudpoBoi madboparopun)" uiu

5 "N3yueHune n30X0pHOro mnporecca" uin
"N3y4yenue nzobapHoro mnpoiecca’ Uiu
"[IpoBepka ypaBHEHUsI COCTOSAHUS"
®uznyeckuil npakTukyM o teme "M3mepenue
yaenbHOU TernoéMkocTu" nnu "MccnenoBanue

15~ Tpolecca OCThIBaHUA BellecTBa" Win

6 "UccnenoBanue aanadaTHOro mporecca’ nin
"M3y4eHne B3aMMOCBSA3H SHEPTUN
MEXXMOJIEKYJISIPHOTO B3aUMOJICHCTBUS U
TEMIEPATYpPbl KUIIEHUS KUIKOCTEH"
@uznyeckuil NpakTuKyM 1o teme "M3ydenue
3aKOHOMEPHOCTEN HCIIapeHMsI JKUIKOCTEN" WIn
"M3MepeHue yAeIbHOM TEII0ThI IJIaBICHUS

15 npna" uinm "M3yyeHne CBOMCTB HACBIIIEHHBIX

7 napos" unu "M3mepenue abCcomOTHON
BJIQXKHOCTH BO3/1yXa U OLIEHKa MacChl I1apoB B
HoMenieHun".
NzmepennexodpuiineHTanoBepXHOCTHOTOHAT
SOKEHUS

15 Pu3NYeCcKuil TPAKTUKYM 110 TEME

3 "HaGnronenue mpeBpaiieHus SJHEpruu

3apsDKEHHOTO KOHJIEHCATOpa B SHEPTHIO




u3nyyeHus ceeroauona” ninm "Mzydenue
MPOTEKaHHUs TOKA B LIETIH, COepKallen
KoHieHcaTop" uiu "Pacnpenenenue pa3HOCTH
MOTEHITMAIOB (HAIPSDKEHUS) TIPH
MOCJIEI0BATEILHOM COCTUHEHUU
KOHJIEHCAaTOpoB"

Ou3nyecKuil MPakTUKyM IO TeME
"UccnenoBanue CMEMIAHHOIO COETUHEHNS

15  pesucropoB" unu "HM3mepeHue yaensHOTO

9 COTMPOTUBIICHUS IPOBOJIHUKOB" WK
"HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA OT
HaIPSKEHUS JUIs1 JIAMITbl HAaKaJTuBaHUs "
Ou3nyecKuil MPakTUKYM IO TEME
"HaOnronenue snexkrponusa” win "M3mepenne

1g | 38P7Aa ONHOBAIEHTHOTO noHa" uIn

0 "HccnenoBaHue 3aBUCUMOCTH COTIPOTUBIICHUS
TEPMOPE3UCTOPA OT TeEMIIepaTyphl" Win
"CHsiTHE BOJNBT-aMIIEPHON XapaKTEPUCTUKH
nuoma'

16 PesepBHblit ypok. O0001IeHNE U

1 CUCTEeMaTH3alusl 3HAaHUH 10 TeMe
"KunemaTtuka"

16 = PesepsHslil ypok. O6001eHue 1

2 cucreMarusalus 3HaHui no teme "/{unamuka"

16 PesepBuslit ypok. O60011eHMEe 1

3 cuctemMaTusanus 3Hanuil o teme "Craruka
TBeporo rena'"

16 = PesepsHsril ypok. O000ICHHE U

4 cUCTEeMaTu3alus 3HaHUM 10 TeMe ""3aKOHbI




COXpaHEHHUs B MEXaHHKe"

PesepBHbIil ypok. O0001ICHHE U

16 . |

5 cucreMaru3alus 3HaHui mo Teme "OCHOBBI 1
MOJIEKYJIIPHO-KHUHETUYECKOU Teopun"

16 PesepBHbIil ypok. O0001ICHHE U

6 CUCTeMaTH3alusl 3HaHHUH 110 TeMe 1
"Tepmoaunamuka. TernnoBbieManinHb"

16 PesepBusiit ypok. O60011eHNE U

7 cHUCTeMaTH3alys 3HaHui 1o Teme "ArperatHbie 1
coctosiHus BemiecTBa. Pa3zoBbieniepexoab"”

16 Peseprublit ypok. O600mIeHNE U

3 CHUCTEeMaTU3alus 3HAHUH 110 TEME 1
"DnekTpuueckoe mnoie"

16 PesepsHblit ypok. O60011eHME U

9 CHUCTeMaTU3als 3HaHUH 110 TEME 1
"TTocTOsIHHBIN ANEKTpUYECKUil TOK"

17 PesepBHblit ypok. O0001IeHNE U

0 cucreMarusanus 3HaHui no teme "Toku B 1
pa3IuYHbIX cpenax”

OBUIEE KOJIMYECTBO YACOB I10 17 16
[MPOTPAMME 0




11 KJIACC

Ne KoumnuectBouyacos
Haraun3y yIeKTPOHHBbIeHU(POBHICOOPa30Ba
n Temaypoxka Bc KonrTpoabsubie IIpakruuecku
YyeHHu s TeJbHbIepecypChl
/ ero  padothl epaldoThbl
n
BiaumopeiicTBre MOCTOSTHHBIX
1 MarHuTOB U ITPOBOJTHUKOB C TOKOM. 1
MarnutHoenone. ['unorezaAmnepa
BexTop MarHuTHON UHAYKIIHH.
5 [TpunHtmn cynepno3uun 1
MarHMTHBIX MOJIEH.
JIMHUMMAarHUTHOMUHIYKIIUA
3 MarsuTHO€e noJje NpOBOJHUKA C 1
ToKkoM. OnbITOperena
4 Cuna Amnepa, e€ HanpaBJIeHUE U 1
MOYJTb
5 Pemennesanau 1
6 [Ipumenenue 3akoHa Amnepa. 1
DNEeKTPOU3MEPUTENBHBIE TPUOOPHI
Cuuta JlopeHna, e€ HanpaBJIeHHUE U
5 MOAYJb. J[BHKEHUE 3apsSKEHHON 1
YaCTHIIBI B OJTHOPOTHOM
MarHuTHOM TIOJIe
8 Pemennesanau
9 PaGoracunsiJlopeniia
10 Pemennesamay




MarauTHoe 1oJIe B BEIIECTBE.

11 deppoMarHeTHKy, napa- u
JaMarHeTUKu
OcHOBHBIE CBOICTBA

12 ¢deppomarneTukos. [Ipumenenne
(dbeppoMarHeTuKoB

13 Pemenue 3ana4 no teme
"MaruautHoe nojue"

14 Pemenue 3anay no teme
"MarnutHoe nose"
SIBneHue IEKTPOMArHUTHON

15 nHaykuud. [loTok BekTopa
MarHUTHON HHTYKIIUU

16 OC uaayKIun

17 3aKOHAIEKTPOMArHUITHOMUHAYKIIUN
®dapanes

18 Buxpesoe anekrpuueckoe mnosie.
Toxku dyko

19 O/1C nHAYKIMH B JBUKYLIUXCS
MTPOBOHUKAX

20 Pemenunesamau

21 [TpaBunoJlenma
WNunykrusHocTs. KaTymka

22 WHJIYKTUBHOCTH B LIETIA
MOCTOSIHHOTO TOKa

93 Asnennecamonnaykiuu. 3/(C
CaMOWHIYKITHH

24 DHeprusi MarHUTHOTO TIOJIS




KaTyliKHU C TOKOM.
BHGKTpOMaFHI/ITHOGHOH €

25

26

Pemennesanau

O0001IeHrEe U cUCTEMaTU3 AU
3HAHWH 10 TEME
"OnexkrpoaguHamMuka"

27

KonTponbhas padota no teme
"OnexkTpoaguHaMuka"

28

29

30

31

KoneOarensHas cucrema.
CBo0OoubIe KOJIeOaHu .
I"apmonmueckue KoneOaHus

Kunemarnueckoe u TUHAMHUYECKOE
OIMCaHUE KOJIEOATENbLHBIX
NBIDKCHUU

3HepreTqucxoe onucanue. BeiBoa
JAUHAMHUYCCKOI'O OITMCaHUA
TapMOHHNYCCKUX KOJICOaHUW U3 UX
OHEPICTUYICCKOTO U
KHHEMAaTHYCCKOI'O OITMCaHUuA

Amiuntyna u ¢azakonedaHui

32

[Tepuona u yacTora KoJeOaHUH.
[Teproa ManbIx cBOOOTHBIX
KOJIeOaHUH MaTEMaTHIECKOTO
MasiTHUKA.
IleprocBoOOIHBIXKOIEOAHUITIPY
KUHHOTOMAaSITHUKA

33

3aTyxatromue KojieOaHusl.
BreiHyKIeHHBIC KOJICOaHUSI.




Pe3onanc

34
35

ABTOKOJIEOaHUSA

Pemenueszanau

36

37

38

VYpoxk-koHpepeHuus
"MexaHnueckue KojaeOaHus B
MY3bIKaJIbHBIX HHCTpYMEHTax"

O000I11IeHIE U CUCTEMATU3AIUS
3Ha”HUH 110 TeMe "MexaHuuecKue
KoJieOanusa"

DNeKTpOMarHUTHBIEKOIE0aH U .
KonebaTenbHBIKOHTYD

39

®opmyna Tomcona. CBs3b
aMILTUTY/IBI 3apsia KOHACHCATOpa C
aMHHHTYHOfI CHUJIBI TOKA B
KoJe0aTenbHOM KOHTYpE

40

41

42

43

3aKOH COXpaHEHUS SHEPTUHU B
U7eaIbHOM KOJe0aTeIbHOM
KOHTYpe

3aTyxarIue NIEKTPOMarHuTHbIE
KoseOaHus. BeiHyX/1eHHbIE
AJIEKTPOMarHuTHbIE KoieOaHus
IIepemeHnHsbIl TOK. Pezucrop u
KOHJIEHCATOP B LIENIU IIEPEMEHHOTO
TOKa

Karymika "HIyKTUBHOCTH B LIEMH
MIEPEMEHHOT0 TOKa

44

3akoH OMa Jy1sl SIEKTPUIECKOM
LIETIA TTIEPEMEHHOTO TOKA




MOoI1mHOCTh IEPEMEHHOT0 TOKA.

45 AMIUTUTYIHOE U JEHCTBYIOIIEE
3HAYCHHUE CHJIBI TOKA M HAIIPSHKCHHUS

46 = Pe3oHaHC B JIEKTPHUECKOUIICTIH

47 Pemenuesamay
WneansHbI Tpanchopmarop.

48 [IpousBoacTBO, nepenayva u
MOTPEOJICHUE ITCKTPUUCCKON
SHEPrUU
DKOJIOrM4eCcKHe PUCKU TpU
MIPOU3BOJICTBE JIEKTPOIHEPTHUH.

49 Kynbrypa ncnosib30Banus
3JIEKTPO3HEPIHH B ITOBCEAHEBHOM
YKA3HU

50 Pemennesanau

51 Pemenunesamau
O06o001IeHe 1 CUCTEMaTH3 AU

52 3HAHUH 10 TEME
"JyeKTpOMarHuTHEIE KoeOanus"
MexanndecKrue BOJIHEI.

53 XapaKTepUCTUKH MEXaHHIECKUX
BOJIH

54 CBoiicTBaMeXaHHYECKUXBOJIH

55 3ByK. XapaKTepUCTUKU3BYKa
WNudpasByk u ynbTpa3ByK.

56  IllymoBoe 3arpsi3HEeHUE
OKpY>KaloIlen cpeibl

57 Pemenunesagau




58

QHGKTPOMaFHI/ITHLIC BOJIHBI.
I/I3J'IyquI/Ie SJICKTPOMAarduTHBIX
BOJIH

59

60

61

62

OHeprus EeKTPOMarHuTHBIX BOJIH.
CBolicTBa 3J1IEKTPOMAarHUTHBIX BOJIH

[IIxana 31eKTPOMAarHUTHBIX BOJIH.
[IpuMeHeHne 7EKTPOMArHUTHBIX
BOJIH B TEXHHKE U OBITY

[TpuHIKIIBI PaTUOCBS3U U
TeneBuAeHus. Pagnonokarms.
DJIEKTPOMArHUTHOE3arpsI3HEHUEOK
pyKarouieicpes

KoHntposbHas paboTta 1mo Teme
"KoaebaHusa v BOIHBI"

63

64

65

Caert. 3aKOH MPSIMOJIMHEHHOTO
pacmpocTpaHeHus CBEeTa

Penrenue 3a1a4 Ha MpUMEHEHUE
3aKOHa MPSMOJIMHEHHOTO
pacmpocTpaHeHuUs CBeTa

Ortpaxenue ceera. [lnockoe
3epkaino. Cepuueckoe 3epkano

66

[Ipenominenue cBeta. AGCOMIOTHBIN
Y OTHOCHTEJIbHBIN NTOKA3aTelb
MIPEJIOMIICHUS.
ITonHOEBHYTPEHHEEOTPAKEHHUE.
IIpenenbHBINYTOIII0JIHOTOBHYTPEH
HErOOTpaKCHUS

67

Pemenue 3aga4 Ha npuMEHEeHNE




3aKOHOB OTPAKCHHUA U
IIpECIOMJICHUSA CBETA

Xon nydeit B npusMe. lucniepeust

68  cBera. CioxHbIi cocTaB 6e10ro 1
ceera. LBer

69 JIun3zpl. @OKyCHOE PacCTOSIHUE U 1
ONITUYECKAs CHJIA JIMH3BI
[Toctpoenue n3odpaxxeHuii B

70 = nMH3aX M UX CHCTEMax. 1
Y BennueHUEeTH3BI
Pemenue 3agau Ha noctpoeHune

71 = wm300pakeHMid, TOTYyIaeMBbIX C 1
MTOMOIIBIO JIMH3

72 ['ma3kakonTudeckasicucreMa 1
Pewmenune 3anau. IIpenenst

73 = TPUMEHUMOCTH F€OMETPHYECKOM 1
ONITHUKH

74 CKopoCTh CBETA U METO/IBI €€ 1
W3MEpEHUs

75 Hucnepcusiceera

76 = Hutepdepenuuscpera
KorepeHTHbIE HICTOUHUKH. Y CIIOBUS

77 = HaOIIOAEHHUS] MAKCUMYMOB U 1
MHUHHUMYMOB

78 Pemenunesamau 1

79 | IlpumeHeHHEeHHTEPHEPEHIINN 1

80  JIudpakumscsera 1

81 Judpakuronnas pemeTka. 1




VcioBue HAOMIOAEHUS TTIABHBIX
MaKCHMYMOB

82

83

Pemenueszanau

HOHepe‘IHOCTB CBCTOBBIX BOJIH.
HOJ'I?[pI/ISaI_[I/IH CBETa

84
85

Pemenueszanau

CBeTOBBICSBIICHUS B npupoac

86

O000111eH1E U CUCTEMATHU3ALIIS
3Hanui mo reme "Onruka"

87

88

89

KoHntposbHas paboTta 1mo Teme
«Onruka

FpaHI/II_[BI IMPUMCHUMOCTHU
KJIaCCHYECKOM MEXaHUKH. 3aKOHBI
QJICKTPOAVMHAMHWKHU U TPUHIIUIT
OTHOCHUTCIBHOCTHU

HOCTy.TI aTLICHCHHaHLHOﬁTeopHHOTH
OCHUTCIBHOCTHU

90

[IpocTpaHCcTBEHHO-BpEMEHHOM
untepBai. [IpeobpazoBanus
Jlopenua. YcioBre NnpuYMHHOCTH.
OTHOCUTENBHOCTH
OJIHOBPEMEHHOCTH. 3aMe/1JIEHHE
BPEMEHH U COKPAIIEHUE JITTMHBI

91

DHeprus U UMITYJbC
PENATUBUCTCKON YaCTHUIIBI

92

CBs13b Macchl ¢ YHEPrUen u
UMITYJICOM PENSITUBUCTCKON
YaCTULIBI. DHEPTUSATIOKOS




93

PaBHOBCCHOCTCHHOBOGI/BHy‘IeHI/Ie

94 3akoHcMelenusBuHa

95 I'unote3a M. Ilnanka o kBaHTax.
®oTOHEI

96 DHeprus U UMIyIbCHOTOHA
dororpdexr. OnbiTer A. T

97
CroneroBa. 3akoHbihoTOdPhekTa
VYpaBHeHue DHIITEHA IS

98 dororddekra. "Kpacnas rpanumna”
dhoTodrddekra

99 JlaBnenne cBera. Onbitel [1. H.
JlebeneBa

10 .

0 BonHOBBIECBOIICTBAYACTHII
Bounsl ne bpoiins. [{nuHa BOJTHBI

10  ne bpoiins u pazmepsl obaactu

1 JIOKAJIM3AIMK JTBUKYIIeHCS
YaCTHUIIBI

10 .

) KopmyckynsipHO-BOTHOBOW Ty aTi3M

10  JIudpaxiusaaeKTpOHOBHAKPUCTAILT

3 ax

10 Crnenunduka usmepeHuit B

4 Mukpomupe. COOTHOIIEHUS
HeomnpenenénHoctei ['elizendepra

10

5 Pemenuerpadpuyeckuxzanay

10 Pemennepacuéranixzamnay




KonTponbhas pabota no temam:

;O "Ocnossl CTO", "KopnyckyispHo-
BOJIHOBOM nyanu3m"
OnBITHI IO UCCIIEOBAHUIO

10 CTPOCHHUS aToMa.

8 [TnanerapHasmonenbaromaPesepdo
pAa

10

9 [Tocrynareibopa

11 Buasl ciektpoB. CriekTp ypoBHE#

0 SHEPTUH aTOMa BOJOpOaa

11 CHnoHTaHHOE U BBIHYKIEHHOE

1 M3JIy4eHHUE CBETA

;1 Jlazep
Hyxnonnas monens siapa

11 I'eiizenbepra-Banenko. 3apsia u

3 MaccoBOE YHCIIO sapa. M30Tombl.
PagunoakTuBHOCTH
3aKoH paJIMOaKTUBHOTO pacnaja.

11 CBoiicTBa HOHU3UPYIOIIETO

4 n3nydeHus. Bnusaue
PaOaKTUBHOCTH Ha )KUBBIS
opranusmsl. Jlozumerpus

11 DHeprus cBA3M HYKJIOHOB B Si7Ipe.

5 Anepubie cunbl. Jlegext Macch

sapa. SnepHeie peakunu. SaepHeie




peakTopsl. [IpoGiembl
YIPaBIsIEMOT0 TEPMOSIEPHOTO
CUHTE3a.
DKOJOTUYECKHEeaCTIeKThIPa3BUTH S
JEPHONIHEPIETUKHI

Merto/ibl perucTpauu u
HCCIICIOBAHUS AJIEMEHTapHBIX
yactul. DyHgameHTanbHble

11 B3auMOCHCTBUA. baproHsl,

6 ME30HBI U JIEITOHBI.
[IpencraBnenue o
CrangaprHoiimonenu. Kapk-
[JIFOOHHAsIMO/IEba/IPOHOB
dusuka 3a npeneramMmu

11 CranpaptHoit monenu. Témuas

. MaTepus U TEMHas SHEPTusl.
EnuncTBodU3MUeCKONKapTUHBIMUD
a

11 Oransl pa3BUTUS aCTPOHOMUMU.

8 3HaueHue aCTPOHOMUU
[IpuMeHUMOCTh 3aKOHOB (PU3UKH

17 M OOBSICHEHUS IPUPOJIBI

9 KOCMHYECKHX 0OBEKTOB.
MeToap1acTpOHOMUYECKUXUCCIIENO0
BaHUU

12 CoBpeMEHHbIE ONITUYECKUE

0 TEJIECKOIIBI, PaANOTENECKOIIBI,
BHEaTMoc(epHasi aCTpPOHOMUS

12 Bun 38é3nnoro He6a. Co3pe3nus,




SIpKUE 3BE3/bI, TIIIAHETHI, UX
BUJIUMOE ABH)KCHHE

Comnneunas cuctema. ComHIze.

;2 Conneynast akTUBHOCTb. MlcTOUHMK
sHeprun CoJiHIa U 3BE3]T
3BE3/1b1, UX OCHOBHBIE

12 XapakTepUCTUKHU. Jlparpamma

3 "creKTpalIbHbIH Ki1acc —
CBETUMOCTB"

12 3Be3nbIriaBHOWUIOCIIEOBATEILHOCT

4 u
Bnytpennee ctpoeHue 3BE3 1.

12 CoBpeMeHHbIE MPEACTABICHUS O

5 IIPOUCXOXKACHNUN U 3BOJIIOLIUU
ConHua u 3B€31.
OTanblKU3HU3BE3

12 Mneunsiii [1yte — Hama

6 lNanaktuka. THUIbI ranakTUK.
UYEpHble AbIPBI B spax rajJakTHK
Bcenennas. Paciumpenne

12 Bcenennoii. 3akon Xa66ma. Teopus

7 Bonpmioro B3peiBa. PennkroBoe
U3JIy4yeHue

12 MacmrabHasictpykrypaBceneHHO.

8 MeraranakTika

12 HepeménnslenpoOiaeMblacTpOHOMHU

9 u

13 Du3nUeCcKuil MPaKTUKYM TI0 TEME




"WccmemoBaHue MarHUTHOTO I10JIS
IMOCTOSIHHBIX MarHUTOB'" WJIH
"UccaenoBaHue CBOMCTB
(dheppoMaraeTukoB" UiIu
"UccneqoBanue AeHCTBUSI
MMOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM"

Ou3nyecKkuil MpakTUKyM IO TeMe
"U3mepenue cuibl Amrepa" uiu
"N3yueHne 3aBUCUMOCTH CUJIbI

13 Amriepa oT cuibl ToKa" WiH
"OnpeneneHne MarHUTHOM
MHIYKIIMY Ha OCHOBE U3MEPEHUS
cuiibl Ammnepa"

Pu3nUeCcKuil IPAKTUKYM 110 TEME

13 "HccnenoBaHue IBIEHUS

5 3JIEKTPOMArHUTHOW MHIYKIIUU" W
"OnpeneneHne UHIYKIUU
BHUXPEBOI'0 MAarHUTHOT'O MOJs"
Pu3HYeCKUil IPAKTUKYM 110 TEME

13 "UccneqoBanue ABJICHUS

3 camomnaykiuu'" win "Coopka
MOJIETH 3JIEKTPOMarHUTHOTO
reHeparopa"

Pu3NYECKU IPAKTUKYM 110 TEME

13 "N3mepenue neproia CBOOOTHBIX

4 KoJe0aHuN HUTSIHOTO U
MPY>KUHHOT'O MasiTHUKOB"

13 Dusuueckuil MPaKTUKYM 110 TeEME




"[Ipeobpa3oBanme YHEPTUU B
NPY>KUHHOM MasiTHUKeE"

13

13

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOTO TOKa
yepes M0CIIeJ0BATEIbHO
COEAMHEHHBIE KOHAEHCATOD,
KaTyUIKy ¥ pe3ucTop" Wiu
"UccnenoBanue pabOThI
HMCTOYHHKOB CBETA B LIETIH
MepeMEeHHOro Toka"

@uU3NYECKU IPAKTUKYM 110 TEME

"N3yueHue napameTpoB 3BYKOBOM
BOJIHBI"

13

@uU3NYECKU NPAKTUKYM II0 TEME
"N3mepenue nokaszatens
MPEJIOMJICHHUS CTeKJIA" WK
"TTonmyuenue n300pakeHus B
CHCTEME U3 IIJIOCKOTO 3epKaja 1
JUH3bI"

13

14

@uU3NYECKU IPAKTUKYM II0 TEME
"HccnenqoBanne 3aBUCHMOCTH
(OKYCHOTO PacCTOSTHUS OT
BelecTBa (Ha MpUMepe KUTKUX
nuH3)" wnm "U3mepenne
(OKYCHOT'O pacCTOSHUS
paccenBarOnIUX JIUH3"
Pu3NYECKUl IPAKTUKYM 110 TEME
"Habmonenue nudpakuuu,
uHTEp(EPEHITNH U MOJSIPU3ALNAN




ceera"

14

DU3NYECKUI TPAKTUKYM I10 TEME
"OnpeneneHue UMITyJIbca U
SHEPIUU PEISITUBUCTCKUX YaCTHIL
(o ¢ororpadusim TpeKos
3apsDKEHHBIX YaCTUI] B MATHUTHOM
nose)"

14

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue nocrosinHou [lnanka
Ha OCHOBE HCCIIE0BAHUS
dororddekra" wim "MccnenoBanue
3aBHCHMOCTH CHJIBI TOKA Yepe3
CBETOJIUO]I OT HaIpsKeHUs"

14

@uU3NYECKU NPAKTUKYM II0 TEME
"UccnenoBanue crekTpa
pa3peKeHHOT0 aTOMapHOI0
BOZOPOJa U U3MEPEHUE
noctosiHHoM Punbepra"

14

@uU3NYECKUI NPAKTUKYM II0 TEME
"UccnenoBanue paiuoakKTHBHOTO
(hoHa c UCTIOJIb30BAaHUEM
nosumerpa" ninm "U3ydyenue
MOTJIOIIEHUS OeTa-4acTuIy
ATIOMUHHEM"

14

Pu3nYECKUil NPAKTUKYM IO TEME
"Habmronenus 38€30H0T0 HeOa
HEBOOPYKEHHBIM IJ1a30M C
HCII0JIb30BAHNEM KOMIIBIOTEPHBIX
MIPWIOKEHUH 11 ONPEEIICHUs




IIOJIOXKEHUA HEOSCHBIX 00OBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3iusi CeBEpHOTO MOTYIIApUst
U SApKue 3BE3bI" MIN
"Habmronenus B Teneckorn JIyHsl,
IUIAHET, TYMAHHOCTEMN U 3BE3IHBIX
CKoIJIeHuI"

O000I11IeHIE U CUCTEMATU3AIUS
3HaHUU. Poiib GU3HKH 1

14 aCTPOHOMHUHU B SKOHOMHYECKOH,

6 TEXHOJIOTHYCCKOM, COIMAIbHON 1
ITUYECKOHN cdepax JAesaTeTbHOCTH
YeJI0BeKa
O06o011eHne U cucTeMaTu3aIus

14 3nanwmii. Ponb u MecTo Gpu3MkH 1

7 ACTPOHOMUU B COBPEMEHHOM
Hay4YHOU KapTHHE MHpPa
O06o011eHne U cucTeMaTU3aIus
3HaHuil. Pone ¢pusndeckoit Teopun
B (D OPMUPOBAHUHU NPECTABICHUN O

14 (bu3nuecKoil KapTUHE MUpPa, MECTO

8 (bu3NIecKoil KapTUHBI MHpPa B
o01ieM psily COBpEMEHHBIX
€CTeCTBEHHO-HAYYHBIX
MIPEJCTAaBICHUNA O IPUPOJIE

14 O0001IeHe B CUCTEMaTH3 AU

9 3HaHui 1o TeMe "Kunemarnka"

15  OO6oOuieHne u cucTeMaTH3aIMs

3ganui mo reme "Kunemartuka"




15 O00011IeHNE U CHCTEMATH3ALINS

1 3HaHui 1Mo teme "Jlunamuka"

15 O00011IeHNE U CHCTEMATH3ALINS

5 3HaHui 1mo reme "CraTtuka
TBeporo Tena"

15 O0001IeHre U cUcTeEMaTU3aus

3 3HaHUH 110 TeMe ""3aKOHBI
COXpaHEHHUs B MEXaHUKe"
O00011IeHIE U CUCTEMATU3AIUS

15 3HaHui# 1Mo TeMe "OCHOBEI

4 MOJIEKYJISIPHO-KUHETHUECKOM
Teopun"

15 O00011IeHIE U CUCTEMATU3AIUS

5 3HaHUHU 10 TeMe "TepMoaHaMUKa.
TennoBrieMannHb!"
O06o001IeHe B CUCTEMaTH3 AU

15 3HaHUU 10 TeMe "ArperaTHble

6 COCTOSIHHSI BEII[SCTBA.
®da3zoBbleniepexoanl”

15 O06o001IeHe 1 CUCTEMaTH3 AU

7 3HAHUM 1O TeMe "DNEeKTPUIECcKoe
mose"

15 O0o001IeHNE U CHCTEMATH3aLIHS

8 3HaHuH 110 TeMme "TlocToSTHHBIN
AIEKTPUYECKNN TOK"

15 O0o001IeHNEe U CHCTEMATH3aLINS

9 3HaHui 1mo TeMe "Toku B

pa3nuyHbIX cpeaax”




16

O0001IeHYE ¥ cCUCTEMAaTU3 AL

3HaHUHU 110 TeMe "MarauTHoE I0JIe

PesepBHelit ypok. O000IICHHE 1

16 cucTeMaTu3alus 3HaHUH 110 TEME
"JJIeKTpOMarHuTHasE UHIyKIus"

16 PesepBHbIil ypok. O60011IeHIE 1

5 CHCTEMAaTH3allMs 3HAHUH 110 TEMeE
"MexaHndyeckue Koaeoanus"

16 PesepBHrlit ypok. O60011eH1E U

3 CHCTEMAaTH3allMs 3HAHUH 110 TEMeE
"DJIeKTpOMarHuTHHIE KoeOanus"
PesepBHeIil ypok. O000IICHHE 1

16 CUCTEMATH3alNs 3HAHUN 110 TEME

4 "MexaHHU4YeCcKHE U
3J€KTPOMarHUTHHIE BOJIHBI"

16 PesepBHblil ypok. O6006111€HNE 1

5 cUCTeMaTu3aIis 3HaHUH 110 TEME
"OnTuka"

16 PesepBHblil ypok. O6006111eHNE 1

5 cUCTeMaTu3aIis 3HaHUH 110 TEME
"OcuoBrl CTO"
PesepBHelit ypok. O6001IeHNE 1

16 CHCTEeMaTH3alus 3HaHUH 110 TeEME

7 "KopryckynsipHO-BOJTHOBOU
Jyau3m"

16 PezepBHblit ypok. O600111eHNE U

3 cUCTeMaTu3alus 3HaHHH 110 TeME

"®dusuka aroma"




PesepBHelil ypok. O600ICHHE 1
16 CHUCTEMATHU3AaN 3HAHUH 110 TEME

9 "®du3ruka aTOMHOIO siApa U 1
3JIEMEHTAPHBIX YACTHUIL"
17 PezepBHblit ypok. O60011IeHNE 1
0 cHCTeMaTHu3alus 3HaHUH 10 TeMe 1
"DnemeHThI acTpodu3uKu"
OBIIEE KOJIMYECTBO YACOB I10 170 16

[NPOTPAMME







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

» ®dusuka. Mexanuka, 10 kmacc/ Maxumes I'.51., Cunasaxo A.3., O0mecTBO ¢
OTrpaHUYEHHON OTBETCTBEHHOCTHIO «[PODAY»; AKMOHEpHOE 00IIECTBO
«3marensctBO «lIpocBemienne»

» ®uzuka. MonekynspHas ¢pusuka. Tepmoaunamuka, 10 knace/ Mskumes I7.51.,
CunsixoB A.3., O01IECTBO ¢ OTPaHUYCHHON OTBETCTBEHHOCTHIO «IPODAY;
AxnnonepHoe obmectBo «M3narensctBo «IIpocBemienne»

» ®uzuka. Ontuka. KBanrosas ¢usuka, 11 kmace/ Mskumes I'.5., Cunskos A.3.,
OO6111ecTBO C OTPAaHUUYCHHOM OTBETCTBEHHOCTHIO «JIPODAY; AKIIMOHEpHOE
obmectBo «M3naTenscTBO «IIpocBeienne»

» duzuka. Dnekrpoaunamuka, 10-11 kmacesl/ Msikues .41, Cunsikos A.3.,
OO611ecTBO ¢ OTpaHUUYEHHOU OTBETCTBEHHOCTHIO «[PODAY; AKiiMOHEpHOE
obmectBo «M3naTenscTBO «IIpocBeienne»

A.I1. PeimkeBuu. COopHUK 3a1a4 1o pusuke. Mocksa, [poda, 2005 - 2019 r.
3ananus oopazoBatenbHOro noprana Pemy EI'D, ®UIN

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

®dmn3uka. Mexannka, 10 knacc/ Maxumres I'.51., CuasgxoB A.3., o0mecTBo ¢
OTpaHUYECHHON OTBETCTBEHHOCTHIO "Jlpoda",
AxrmmonepHoe o6miectBo "UznarensctBo "IIpocBemenue ""

®duzuka. Monekymsipaas pusuka. Tepmoaunamuka, 10 knacc/ Mskumies I'.51.,
CunsikoB A.3., 001IECTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO "J[poda",
AxnnonepHoe obmectBo "M3narensctBo "lIpocsenienue "

®dusuka. dnexkrpoanHamuka, 10 - 11 kmace/ Msakumes I'.4., Cunsiko A.3.,
OOLIECTBO C OrPAHMYEHHON OTBETCTBEHHOCTHIO "J[poda", AKumoHepHoe
obmectBo "N3narensctBo "lIpocsenienue ""

®dusuka. Ontuka. KBantopas dusuka, 11 xmace/ Mskumes I'.51., Cuaskos A.3.,
OOIIIECTBO C OTPAaHUUYCHHON OTBETCTBEHHOCTHIO "J[poda", AKimoHepHoe
obmectBo "U3narenscTBo "IIpocBemnienue ""

A.I1. PeimkeBuu. COopHUK 3a1a4 1o pusuke. Mocksa, [poda, 2005 - 2019 r.
10.A. Caypos. ®usuka. [loypounsie pazpadotku. 10 knacc. [Tocobue as
o01ieo0pazoBaresbHBIX opranu3anuii. Mocksa. [Ipocsemenue. 2015

10.A. Caypos. ®usuka. [Toypounsie pazpadotku. 11 knacc. [Tocobue nis

o0meoOpa3oBaTeNbHBIX opranmu3anuii. Mocksa. [Ipocsemenue. 2017



C.M. Anppromieukus, A.C. CnyxaeBckuil. ®usnka. « KoHCTpyKTOp»
CaMOCTOSITeJIbHBIX M KOHTPOJIbHBIX padoT. 10 — 11 kmacchl.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

XKusas pusmka: ooyuaromas nporpamma. http://www.int-edu.ru/soft/fiz.htmi
Ypoxku ¢pusuku ¢ ucnoiab3oBanueM Murepuera. http://www.phizinter.chat.ru/
®dwusuka.ru. http://www.fizika.ru/

dusuka: kosutekus onbiToB. http://experiment.edu.ru/

®dwu3uka: AIMEKTPOHHASI KOJUICKITUS OIBITOB.
http://www.school.edu.ru/projects/physicexp

Karanor ccputok Ha pecypebl o dusuke http://www.ivanovo.ac.ru/phys
becmuiatHpie oOy4aroniye nporpaMMel o (pu3uke
http://www.history.ru/freeph.htm

JlabopaTopHbie paboThl 0 Pusnke. BupryanbHbie 1abopaTopHbIE pabOTHI.
http://phdep.ifmo.ru

Anumanus GuU3NYeCKHUX mpoueccoB o0bsicHeHusaMu. http://physics.nad.ru
dusnueckas sunukiIoneaus http://www.elmagn.chalmers.se/%7eigor
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