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MNOACHUTEJBHASA 3AIINCKA

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

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHAaBJIMBAET PEKOMEHIYEMYIO MOCIEA0BATENbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOTo mpeaMera ¢ y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Impolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma mno ¢Qusuke AAa€T OpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeru OOy4YeHHs, BOCHUTAHMS U PA3BUTUA OOYYAIOIIMXCS CpEelCTBAMU
yuebHoro npeamera «duznka» Ha yriayOoJIEHHOM YPOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEan30BaTh
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUHU IS
MPOSIBJICHUSI CBOMX HHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CHOCOOHOCTEH KaxKJIbIM
OoOy4JarommMmcsi, KOTOpble HEOOXOAUMBI i1 MPOJOJKEHHs 00pa3oBaHUs B
opraHu3anusx mnpodecCUOHATBLHOTO O00pa3oBaHWs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U NHKEHEPHBIM CHEIUATBbHOCTSIM.

B nporpamme 1o ¢usnke OmNpenenstoTcs IUTAHHUPYEMBIE PE3yJbTaThl
OCBOECHUS Kypca (PU3MKU Ha YPOBHE CPEIHETO OOIIEro o0pa3oBaHus: JIUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUI K JUYHOCTHBIM,
METanpeJMETHBIM ¥ TPEAMETHBIM pe3yJibTaTaM OOy4YaroIIuXcs, OCBOMBIIHMX
nporpamMMmy 1o (U3MKE Ha YpPOBHE cCpeaHero oOmiero oOpa3oBaHHs Ha
yrayOJnE€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gu3rke BKIIOYAET:

IUIAaHUPYEMBIE pPE3yJIbTaThl OCBOCHMSI Kypca (PU3UKM Ha YyriayOiaéHHOM
YpOBHE, B TOM YHCJI€ TPEIMETHBIE PE3YJILTATHI IO T0JI1aM O0YUYCHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojam o0ydeHusl.

[Iporpamma 1o ¢u3UKE HMEET NPUMEPHBIM XapakTep M MOXKET ObITh
WCITIOJIB30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX PabOYMX IPOTPaMM.

[Iporpamma o ¢u3vKe HE CKOBBIBACT TBOPUECKYIO MHUITUATUBY YUHUTEIICH U
MPEAOCTaBISICT BO3MOXKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOANMYECKUX
MOJXO/OB K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPHU YCIOBUHU
coXpaHeHus1 00s3aTEIbHOM YaCTH COJIep KaHus Kypca.



®dusuka Kak Hayka O HamOojee OOIIMX 3aKOHaX MPHUPOAbI, BBICTyMas B
KauecTBe y4eOHOI0 IMPEAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBIN Kype GU3NKH — CHCTEMOOOpa3yIoIuii
JUTSl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SBJIICHUM, HW3y4YaeMbIX XHMHEH, Ouoyoruei,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHME W AKTHUBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUsI HOBBIX MAaTEpHUAJIOB C 33JlaHHBIMHU CBoWcTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyyaromerocsi, B (GOpMHUPOBAHUE YMEHUN NPUMEHSATh HAYUHBIN
METO/1 IO3HAHMSI IPY BBITTOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (u3HuKH Ha ypOBHE CpeIHEro 00IIero 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 (DU3HUKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(bopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea zymanumapuzayuu. EE peanuzaiys npeanosiaracT HCIOJb30BaHUE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc usuku yriry0iaEHHOTO YpOBHS
IIPEANOAaraeT 3HakOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipm 3TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHUN M COBPEMEHHbIC TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MNOCPEACTBOM BBEICHUS JIIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX DSKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHME coJiepKaHUs MTPOTPaMMbI 10 (U3UKE JOJDKHO OBITH MMOCTPOCHO HA
NPUHLIMAIIAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THX
IPUHLIUIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUH CAMOCTOSITENIFHOTO YKCIIEPUMEHTa KaK
MOCTOSIHHO JIeHcTBYytomero ¢akropa ydeOHoro mpomecca. s yrmyOn€nnoro
YPOBHS — O3TO CHCTEMA CaMOCTOSITEJIbHOTO YYEHUYECKOrO0 OSKCIIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATBHBIE YUYCHWUYECKHE ONBITHI MPU HM3YYCHHH HOBOTO
Martepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
nBa crmocoba peanm3anuud  (U3NYECKOTO TMpakTHUKyma. B mepBom ciydae
MpaKTUKyM npoBoauTcs 6o B koHie 10 u 11 knaccos, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXJIOM M3 3THX KjaccoB. BTtopoit cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MIPOBOJIATCA B TpoIecce u3ydeHus paszzaena (tembl). [Ipu sTom mom paboramu
MPaKTUKyMa TTOHMUMAETCs] CaMOCTOSITEIbHOE HCCIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (@usMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MpPaKTUKyMa MpeACTaBlieHa €AUHBIM IepeuyHeM. Buioop
TEMAaTUKU IS 3TUX BUJIOB YYEHUUECKUX MPAKTHUECKUX PadOT OCYIIECTBIISIETCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPOIlecca UCXOI U3 OCOOCHHOCTEH MOYPOYHOTO
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 MPEIJIONKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHIENSETCA PEHICHUIO PacYETHBIX U KAueCTBEHHBIX
3amay. [Ipu 3TOM A1 pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3UUYECKOM MOJENbIO, TO3BOJISIONINE MPUMEHSITh
M3YUYCHHbIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOr0 paszfena Kypca, Tak U
WHTErpUpysl MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3ienioB. [[s kadyecTBEHHBIX 3a/1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3nYecKoi MOJIENU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIyOJaEHHOTO
YPOBHSI HA YPOBHE CPETHEr0 OOIIET0 00pa30BaHUs JOJKEH U3Y4aThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kabuHere GU3MKU JOMKHO OBITh HEOOXOIUMOE
nabopatopHoe 00O0pyJOBaHWE [IJIs BBIMOJHEHHUS YKa3aHHBIX B MporpaMMme Io
(bu3MKEe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pYAOBaHHE.

JlemoHCTpanmonHoe obOopynoBanue (opmMupyercs B COOTBETCTBHU C
NPUHIUIIOM MUHUMAJIBHOM JOCTATOYHOCTH W  OOECIEUHUBAET TOCTAHOBKY
MEePEUYUCIICHHbIX B TMporpamMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpALMN st
WCCJICMOBAHMUSI  M3Yy4YaeMbIX  SIBIEHUW ©  TPOIECCOB, JMIUPHUUECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHUM.

JlaGopaTopHoe 00OpymOBaHME JII YYCHUYECKHX TIPAKTHYECKUX pPadboT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEeuMBAETCS B pacuére



OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTuueckue KOMIUIEKTHI
7a00paTopHOTO O00OPYAOBAHUSA JOJDKHBI OBITH TOCTPOCHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJOTOBBIX U ITU(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

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

dbopMupoBaHHe HHTEpeca M CTPEMJICHHS OOYyYaromMXcsi K HaydYHOMY
U3YYEHUIO TPUPOJABI, PA3BUTHE WX HHTEIUIEKTyaJlbHBIX H  TBOPYECKHX
CIIOCOOHOCTEI;

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

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYEHHsS OCHOB
CTPOEHUS MaTepuU U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3UKH;

(dopMupoBaHHE YMEHUI OOBSCHATH SBJICHUS C UCIOJIb30BAHUEM (PU3UUECKHUX
3HAaHUU U HAYYHBIX JOKA3aTeNbCTB;

(GopMHpOBaHUE TMPEACTABICHUA O poiu (PU3UKU [Js pPa3BUTUA JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX chepax  Oynyuei
npo(heCCUOHANBHOM  JIeATENbHOCTH, CBSI3aHHBIX C (U3MKOM, MOATrOTOBKA K
JanbHeneMy oOy4eHHI0 B 3TOM HaIlPaBJICHUU.

JlocTikeHne 3TuX 1elield 0oO0ecrneuyrnBaeTcsl peleHueM CIEAYIOIUX 3a1ad B
npoIriecce u3yueHus Kypca GU3uKu Ha YPOBHE CPETHETO O0IIero 00pa3oBaHUsI:

MpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00ImMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpHsX,  BKJIOYas  MEXaHUKy,  MOJEKYJISpHYIO  (U3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKY;

(dbopMHpOBaHUE YMEHHI MIPUMEHATh TEOPETUUECKUE 3HAHUA AJ11 O0BICHEHHUS
(bu3MUecKuX SBICHUI B NPUPOJAE W Uil HNPUHITHS NPAKTUYECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOEHHE CIIOCOOOB pEIIEHUs Ppa3IMYHbIX 3aJa4 C SBHO 3aJaHHOMN
bu3nyeckoil MOAENbI0, 3a/ad, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHHe
bu3nueckoil MoJenM, aJleKBaTHOM YCJIOBUSIM 3a/layd, B TOM 4HCIE 3aJad
WHKEHEPHOIO XapaKTepa;

NOHMMaHHE (U3NYECKUX OCHOB W TMPUHIUIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJOTMYECKHUX POLECCOB, UX BIHMSHMS HA OKPYKAIOLIYIO CPENY;

OBJIaJICHUE METOJaMU CaMOCTOSITEILHOTO ITUIAHUPOBAHUS M TPOBEICHUS
bu3MUecKuX OSKCIEPUMEHTOB, aHaldu3a W MHTEpHpeTanuud uHbopmanuu,
OIPENENECHHS TOCTOBEPHOCTHU MTOJIYYEHHOTO PE3yJIbTaTa;

CO3JJaHHE YCJIOBUM JUIsI Pa3BUTHS YMEHMM NIPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOU JIEATEIIBHOCTH;



pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOH.

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

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

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX M
NPAKTHUECKUX pabOT SBISAETCI PEKOMEHIOBAaHHBIM, YYHUTEIh JEJNaeT BBHIOOP
NPOBEJCHHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYATbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTalIbHAsg HayKa o npupoje. HayuHslil MeTo1 o3HaHus U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

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

Crioco6bl  u3MepeHus: (U3MUECKUX BEIMYMH (aHATOTrOBbIE U LU(POBBIE
U3MEPUTENIbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUNKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHMi  (U3MYECKUX  BEIMYMH  (aOCONIOTHAs U
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBJIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TEJO, HWJealbHAsl KUIKOCTb, HACATBHBIN Ta3, TOUECUHBIN
3apsna). ['unoresza. ®uznueckuil 3aK0H, rpaHULIbl €r0 MpUMeHUMocTU. Pusznueckas
TEOpHUs.

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

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

M3mepeHre Ccwibl TOKAa W HaNpsDKEHUS B LENHM I[OCTOSHHOTO TOKA IpHU
MOMOIIH aHAJOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPHOOPOB.

3HaKOMCTBO ¢ LH(ppoBoi nadoparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3MYECKUX BEJIMYMH MIPU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanudeckoe naBmkeHHe. OTHOCUTEIBHOCTh MEXAHHUYECKOTO JBH)KEHHUS.
Cucrema orcyéra.

[Ipsimas u oOpaTHas 3a/1a4yl MEXAHUKHU.

Pagnyc-BekTop MarepuasbHOM TOYKH, €ro IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienune, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOpPEHHE MaTepUalbHOW TOYKH, MX MPOEKUHUA HAa OCH CUCTEMbI KOOpJHHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS U ITyTH MATEPUATILHON TOUYKM OT BPEMEHU U UX
rpaduKH.

CBoOonHoe majeHue. YckopeHue cBOOOAHOro mnaaeHus. JIBuxkeHue Tena,
OpOLIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAHMHAT, CKOPOCTU H
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX TpaUKu.



KpuBoimHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPY)KHOCTH. YTJOBas M JIMHEWHasi ckopocTh. Ilepuon u 4vactora oOparieHusl.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE TMPOIECChl: CIUIOMETP,
JBUKEHUE CHapsAOB, LEMNHbIE, IIeCTepEHYAThIE W PEMEHHBIE MeEpenayH,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Croco0bI ucclie10BaHUs IBKEHUN.

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

[TpeoOpa3oBanre ABMXKEHUN C UCTIOIb30BAHUEM MEXAHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

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

HamnpaBneHue ckopocTy IPpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOPE.

CpaBHeHUE TyTeH, TPAEKTOPUH, CKOPOCTEH NBUKEHUS OAHOTO M TOTO K€
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

M3yyeHne HEepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepenne yCKOpEeHHs MpU NPSAMOJIMHENHOM PAaBHOYCKOPEHHOM JBUKEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBH>KCHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO MaICHUSA (pexoMeHI0BaHO
UCIIOJIb30BaHue IU(PPOBOI J1TabOpaTOpUN).

W3yyenue nABMXKEHHMsS Tena, OpOIIEHHOro Topu3oHTaibHO. IIpoBepka
TUINOTE3bl O NPSIMOM MPOMOPIMOHAIBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TeJIa.

W3yyeHne IBHKEHHSA Tella MO OKPYXKHOCTH C IOCTOSHHOW [0 MOJIYJIO
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 (ONpENETIEHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropou 3akoH HeroTOHA 1151 MaTepraibHOU TOUYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

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

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOTO IMaJIeHUSI OT BBICOTHI
HaJ MOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MUpoThl. JIBH)KEeHUE
HEOECHBIX TEN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

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

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHS
nokosi. Koapduument tpenus. Cuiia cOnpOTUBIECHUS NpPU JBUKEHUU Tea B
JKAJKOCTH WX rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBHUKECHHS.

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

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

Hemoncmpauuu.

HabGnrogenue qBUKEHUS TeJl B MHEPIUAIbHBIX U HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

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

CpaBHEeHME  PaBHOACHCTBYIOIIEHM  NPWIOKEHHBIX K TEIy CHI  C
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLIMAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cwil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TE.

HN3mepenne macc no B3auMOICHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka rUMOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa I0
HAKJIOHHOU INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MacChl.



HccenenoBanne 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B NPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

N3ydeHne NBUKEHUS CHCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IEPEKUHYTOU 4Yepes3
JETKui OJIOK.

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

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

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. I[locTynmarenbHOe W BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Teina. MOMEHT CHibl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuibl.
CrnoxxeHne CHJl, IPUIOKEHHBIX K TBEPAOMY Teily. LIeHTp TskecTu Tena.

YcoBus paBHOBECHs TBEPAOIO TeEA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEINIBHBIA KPaH, peMIETYAThIE KOHCTPYKIIUH.

Jemoncmpayuu.

Y cIi10BUSsL paBHOBECHSL.

Bunaer paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPpaKmuKym.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMbI MaTEpPUAIbHBIX TOUYEK. L[eHTp macc
CHUCTEMBbI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTPa Macc.

NMnynibe CUITBI M U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

MomeHT ummynbca mMarepuanbHOM TOYKHM. [IpencraBiieHMEe O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

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

MOoOIHOCTH CUJIBI.

Kunerndeckass sHeprus MarepuanbHOW TOukHu. Teopema 00 HW3MEHEHUU
KMHETUYECKOU JHEPTUU MATEPUAIIBHOU TOUYKH.



[loTeHnManbHBIE W HENOTEHUMANbHbIE CUibl. [loTeHuumaneHas >HEprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPIus Tela B OJHOPOJHOM I'pAaBUTALMOHHOM mone. [loreHnumanpHas sHeprus
TeJa B TPABUTAIIMOHHOM T0JIe OJHOPOJIHOTO Iapa (BHYTpH U BHe Iiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAHUYECKOM SHEPTHUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymM s UACaTbHOM JKUAKOCTU KaK CIEICTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOUN YHEPTUH.

TexHu4yecKkre yCTpoMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: IBHKEHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KATaHHE Ha
KOHBKaXx.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mnpeBpamieHUs] KUHETUYECKOM M TOTCHLMAJIBbHOW SHEPrUil IpU
JEWCTBUU HA TEJIO CUJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue dHEepPruu Ipu CBOOOTHOM A/ ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

M3mepenne nMiryiibca Teiia o TOpMO3HOMY ITYTH.

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

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJIECUCTBUM.

M3mepeHne KHHETUYECKOM YHEPTUHM TeJIa 110 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TTOTEHIIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TpEeHUSI.

Onpenenenue pabOThl CHIIBI TPEHHUS TPHU JABMXKEHUHM Tella MO HAKJIOHHOM
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOI meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckon Tteopuun (MKT), ux
ompiTHOE oOocHOBanme. Jluddysus. bpoyHOoBckoe nBIXKeHHE. XapakTep
JBW)KEHUS M B3aMMOJCHCTBUS YAaCTHUI] BellecTBa. Monenm CTpOeHHs Trasos,
KHUAKOCTEH M TBEPIBIX TN U OOBSICHEHHE CBOWMCTB BEIIECTBA HAa OCHOBE AITHUX



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

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

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

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
Temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccsl B
UJcabHOM Tra3e C T[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MIPE/ICTaBICHUE U30TIPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBs3p  MEXIy JaBICHUEM M CPEIHEM  KHUHETUYECKOW  JHEpPrueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHYKEHUS MOJIEKYJ HJI€aJbHOrO raza (OCHOBHOE
yYpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOM TEOpUU UACAIbHOTO rasa).

CBs13p a0CONMIOTHON TEMIEpaTypbl TEPMOIMHAMUYECKONW CUCTEMBI CO CPEAHEN
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHUL.

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

Jemoncmpayuu.

Mopnenu ABUKEHUS YaCTHIL] BELIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Huddy3us sxuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

HccnenoBanne mpouecca yCTAaHOBJIEHHMS TEIUIOBOIO PaBHOBECHS IIPH
TEII000MEHE MEXKTy Topsiuei U X0JIOAHOM BOJOM.

N3yyeHue H30TEpPMUYECKOTrO Mpolrecca (PeKOMEHIAOBAaHO MCIOJIb30BaHUE
udpoBoii 1adopaTopun).

N3y4yeHue n30X0pHOro npouecca.

N3yuenue nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T/]) cucrema. 3agaHue BHEUIHUX YCIOBUM JJIs
TEPMOJAMHAMMYECKON CUCTEMBI. BHeIIHNE 1 BHyTpeHHUE napameTpsl. [lapameTpsl
TEPMOJIMHAMHYECKON CHUCTEMBl KAaK CPEIHUE 3HAYEHHUS BEJIMYMH, OMHCBHIBAIOLIUX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano TepmoauHamuku. (CaMONpoH3BOJIbBHAS — peflaKcalys
TEPMOJIMHAMHYECKOW CUCTEMBI K TEMJIOBOMY PaBHOBECHIO.

Mopnens wuaeanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YypaBHEHWI:
ypaBHeHue MenneneeBa—Kiamnelipona W BbIpaKeHUE JII BHYTPEHHEW SHEPTHUU.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJIEIH: HU3Kas KOHIEHTPALMs YacTHIl, BHICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBazucratuueckue U HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoMHaMUKe. Boruucienue paboTel 1o rpapuky
npoiiecca Ha pV-auarpamme.

Temnonepegaya  kKak  cnoco0  M3MEHEHUsS  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYECKON  cucTeMbl 0e3  coBepuieHus paboTel. KouBekuus,
TEIUIONPOBOJIHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TemnoéMkocTh Tena. YAelnbHass H  MOJIIPHAs
TEIUTIOEMKOCTH BelIeCTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CTrOpaHus
ToruBa. Pacuér kommuecTBa TemoThl mnpu Temionepenaye. [lonsarue o0
aanabaTHOM Tpoliecce.

[lepBblidi 3aKkOH TepMOAMHAMHKU. BHyTpeHHsAss »sHeprus. KommuectBo
TEIJIOTBI W paboTa Kak Mepbl HW3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3ak0oH TEpMOJMHAMHUKHA i1 PABHOBECHBIX IPOLECCOB: YEpe3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs aanabara. AGCOIIOTHAS TeMIeparypa.

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

[TpuHuMIb! HecTBUA TerIoBbiX MamuH. KIT/T.

Maxkcumansnoe 3Hauenue KIIJI. [ukin Kapno.

DKOJIOTMYECKHUE ACTIEKThl UCIOJIb30BAaHUSI TEIJIOBBIX ABUTaTenei. TemioBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpeibl.

TexHuueckue yCTpONCTBA U TEXHOJOTMYECKHE IMPOLIECCHl: XOJIOAWIbHHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpAaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIU3AIUA «TEIUIOBBIX» OTXOJIOB C
MCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHMYECKOTO TOTUIMBA JIJIs
BBIPAOOTKU «TEIUIOBOM» U 3JIEKTPOIHEPTUHU.

Hemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTudecKoM pacIlIupEHUN.

Bo3nymHoe orauso.

CpaBHeHUE yAENbHBIX TEINIOEMKOCTEN BEIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue nporecca OCThIBaHUS BEILIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u koHjaeHcanus. VcnapeHue W KumeHue. YaeiabHas
TEIJI0Ta MapooOpa3oBaHusI.

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

BnaxHocTs Bo3ayxa. AOCOIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTD.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. [lnmaBieHne W Kpuctaim3zanus. YJelbHas TEIUIOTa IUIABJICHUSI.
CyOnumarnusi.

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

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

[IpeoOpa3zoBanue 3HEprun B PazoBbIX MEPEX0aax.

VYpaBHEHHUE TEIJIOBOTO OajaHca.

[ToBepxnoctHoe HaTsDKeHHE. Kod(phuImeHT MOBEPXHOCTHOTO HATSHKCHHUS.
Kanumisipasie sBienus. JlapineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlaraca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOILIECCHI:  KHUIKHE
KPUCTAJLTbI, COBPEMEHHBIE MaTEpUAIbI.

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>XKEHHOM JTaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMU TJIEHKAMH.

CmauunBaHue.



KanwinspHsle sBIECHHUS.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHUs BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TEMIOTHI IIJIABJICHHUS JIbJA.

N3ydeHne CBOMCTB HACBIILICHHBIX TIAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  Jedopmanuu  pe3uHOBOro odpasma  oT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanms Tel U €€ NPOsIBICHMS. OJIEKTpUYECKHil 3apsan. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHUAJIEKTPUKA W  IOJYHPOBOIHHKHU.
DJIEMEHTApHBIN JJNEKTPUYECKUN 3apsifl. 3aKOH COXPAHEHUSA DJICKTPUUYECKOIO
3apsna.

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

HampsoxkéaHocth  anekTpuueckoro  mosisa.  [IpoOubiid  3apsa.  Jluauwu
HaIpsKEHHOCTH DJIEKTPUIECKOTO MOJsA. OIHOPOIHOE DIEKTPUUYECKOE MOJIE.

[IoTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO 0. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loreHnumanpHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHUMaN 3MEKTPOCTaTUYECKOTO NOoJIsA. CBA3b HANPSKEHHOCTH TOJIS U PA3HOCTH
NOTEHIMAJNIOB ISl  AJIEKTPOCTATUYECKOro TMojis (Kak OJHOPOJHOTO, TaKk u
HEOTHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULINY ATIEKTPUUYECKUX TTOJIEH.

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

[IpOBOAHUKH B DIEKTPOCTATUYECKOM MOJIE. Y CIIOBUE PABHOBECHS 3aPsA0B.

JvanexTpuku B BJIEKTPOCTATUYECKOM roJe. Jlusnextpruyeckas
MIPOHUIIAEMOCTh BEUIECTBA.



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

[TapannensHOE coennHEHNE KOHIeHCAaTOPOB. [locnenoBarensHOe coeMHEHNE
KOH/JICHCAaTOPOB.

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

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

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE€ 3aPSKEHHBIX IAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA IOCTOSIHHOM ¥ IEPEMEHHON EMKOCTH.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAaH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

Habmroienue npeBpallieHus SHEPruu 3apsHKEHHOTO KOHIEHCATOpa B SHEPT U0
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAESHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
IIOCJIEN0BATEILHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanue paspsga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannbwlil 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBust CynieCcTBOBaHUS MOCTOSIHHOTO 3JIEKTPUYECKOrO TOKa. MCTOYHHMKHM
toka. Hanpsikenue U u D1C é.

3akod OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh COMPOTUBJICHUS
OJTHOPOJHOrO IMPOBOJHMKA OT €ro JJIMHBI WU IUIOMIAJH IONEPEYHOTO0 CEYEHHS.
VY 1enpHOE CONPOTUBIIEHUE BEIIECTBA.

[locnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAUHEHNE ITPOBOJAHUKOB.
Pacuér pazBeTBi€HHBIX dekTpruueckux mnenei. [Ipasuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—JIenma.

MOIIHOCTE 3JIEKTPUYECKOro TOKa. TerioBas MOIIHOCTb, BbIIEIsSeMas 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 YyCTpOMCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHure Cuiibl TOKa U HaIMPSKEHUS.

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

3aBUCHUMOCTh COINPOTUBIICHUS HMWIMHAPUYECKUX HPOBOJHUKOB 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.

CrniocoObl coelMHeHHns UCTOYHUKOB Toka, DJIC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIFOCAMH 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.

VYBenuueHue npejena u3MepeHus ammnepMmeTpa (BoJIbTMETpa).

N3mepenue D/1C u BHYTPEHHETO COMPOTUBIICHUS UCTOYHHKA TOKA.

Uccnenosanne 3aBucumMoctd DJIC ranbBaHMUECKOro 3jJ€MEHTa OT BPEMEHH
MPU KOPOTKOM 3aMBbIKaHHH.

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

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

Tema 3. Toku 6 pa3uunvix cpeoax.

DOnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOJAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUSI METAIOB OT
temnepatypbl. CBEpXIPOBOAUMOCTb.



DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHass U npUMeCHast IIPOBOJIMMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

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

OnekTpuueckuidi TOK B ra3zax. CaMOCTOSTENbHBIA M HECAMOCTOATEIIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSITENBHOTO pa3psana. Monnus. [1nazma.

TexHU4ecKue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: TIa30pa3psIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPAH3UCTOP, (POTOAMOA, CBETOAMO[, TajbBaHUKA, papUHUPOBAHUE MENH,
BBITUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIOB U ITOIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HaGmronenue amextposusa.

N3mepeHne 3apsaa OJHOBAIEHTHOTO HOHA.

HccnenoBaHve  3aBUCMMOCTH  CONPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U UU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJIbHBIEC TOTPEUTHOCTH U3MEPEHUN (DU3HUECKUX BEIUYHH.
OneHka rpaHul NOTPEMIHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThHI, TPAKTUKYM ).

MesxknpeaMeTHbIE CBA3H.

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

Mesicnpeomemmusvie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MENM 0006 HAYUHO20
no3HanuA: SBICHUE, HAy4YHbIH (akT, runoresa, (pusmyeckas BEIUUYMHA, 3aKOH,



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

Mamemamuka: pemieHue CUCTeMbl ypaBHeHMH. JluneilHas QyHKIUS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 X MPOEKIKU Ha OCH KOOPAMHAT, CII0KEHHE 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 HATSKEHNUE U KAIWJUIAPHBIE SIBICHUS B IPUPOJIE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHME BEIIECTBA, CTPOECHUE AaTOMOB M MOJEKYIL,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TN, KUAKOCTEH U Ta30B, KHUAKUE KPUCTAIIIbI, FIEKTPUUECKUE
CBOMCTBA METAJUIOB, AJIEKTPOIUTHIECKAS AUCCOIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOIIHS.

TI'eozpaghua: BaxxHOCTh BO3AYyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHHUKE, CTaTUYECKUE KOHCTPYKLHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMHK), MCTOIb30BAaHME 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTEb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJWJIBHUK, KOHIUILIMOHEP, TEXHOJIOTUH
MOJIy4YE€HUS COBPEMEHHBIX MAaTepuajoB, B TOM YHCJIE HaHOMAaTEpUAJOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Paznen 4. JiaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMopnencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM MHAyKUuH. [IpuHumn cynepno3unuu
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 YacTHUIIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

MaruautHoe nosne B Bemectse. DeppoOMarHeTUKy, napa- U JTMaMarHeTUKH.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJOIMYCCKHUC IIPOLCCChI: IMPUMCHCHUC

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

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

KapTuHa nuHMIl MarHUTHOM MHAYKIUH TOJIS JUIMHHOTO MPSMOI0 MMPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

[eiicTtBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KEHMs MyYKa 3J€KTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMT NENCTBUSA AIIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanrie MarHuTHOTO MOJIA MMOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanue 1eCTBHS IOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IloTOK BekTOpa MarHUTHOM
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Dapajes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

NunyktuBHOCTh. Karymika HMHIYKTUBHOCTM B LIEMHM TMOCTOSHHOTO TOKAa.
SBnenue camonnaykuu. I1C caMOMHAYKIINH.

DHeprusi MarHUTHOTO TOJISl KATYIIKU C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHHUYecKue yCTpPONMCTBA M TEXHOJIOTMUECKHE MPOLECCHl: MHAYKIIMOHHAS
neyb, COJICHOU/, 3alMTa OT JEKTPU3ALMH TeJ NPU ABUKECHUU B MArHUTHOM I10JI€
3emu.

Hemoncmpayuu.

HabGnronenue siBjaeHUs 3JIEKTPOMAarHUTHOW WHYKLUU.

UccnenoBanne 3aBucumoct IJC MHAYKIMUM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKa.



[IpaBuiio Jlenna.

[Tamenrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

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

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

OnpeneneHne MHAYKIUA BUXPEBOIO MATHUTHOTO TOJIA.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTHYecKoe ONMHUCAHUE (3aKOH COXPAaHEHUsS MEXaHUYeCKoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amruutyna U ¢asza kojnebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJTUYMHBI C aMITUTY/IaMU KOJieOaHU# €€ CKOPOCTH M YCKOPEHUSI.

[lepuon u yactotra konebanuid. Ilepuon Manbix CBOOOIHBIX KOJieOAHMI
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOAHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

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

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

Hemoncmpayuu.

3amnuch K0ae0aTeaIbHOro ABMKEHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHWl Ipy3a Ha HUTH OT
aMILTATYIBI.

HccnenoBanne 3aTyxaromux KoiaeOaHuii U 3aBUCUMOCTH Tieproa CBOOOHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

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

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

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

HaOnronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



W3mepenne mnepuona CBOOOJHBIX KOJIEOAHUI HUTSHOTO U MPYXUHHOTO
MasITHUKOB.

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

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKUHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanus.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
ujeanbHOM KosiebaTenbHOM KOHType. ®opmyrna Tomcona. CBsA3b aMILTUTYIbI
3apsga KOHAEHCAaTopa C aMIUIMTYJOM CHITbI TOKA B KOJIEOATEIbHOM KOHTYpE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYpE.

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

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIbI TOKA W HaNpsDKEHHS] MPU pa3IndyHON (dopme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VWHIYKTUBHOCTH B LI€NU CHUHYCOMJAIBHOIO MEPEMEHHOI0 TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpskeHU.

WneansHbiii  Tpancopmatop. IlpomsBoacTBo, mnepeaadya M noTpedieHue
AIEKTPUYECKON IHEPTUU.

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

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

Jemoncmpayuu.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOIHBIX KOJI€OaHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TE€HEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHc mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO U MPUHIIMI ASUCTBUS TpaHCchopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npAKMUKYM.

Nzyuenue tparncopmaropa.

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

HabGnrogeHue 3;1eKTpOMarHiTHOTO PE30HaHCa.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA UX pacnpocTpaHeHus. llomepeunsie wu
MPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHUYECKHMX BOJIH: OTpaXCHHE, IMpeJoMJIEHUE, MHTephepeHIUs U
nupakius.

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

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DJEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoHCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJIsipu3aLusl, MHTeppepeHus U audpakuus.

[IIkana 351€eKTPOMarHUTHBIX BOJIH. [IpUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNEeBUACHUSA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHU4ecKue yCTpPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TeIEBU30D, aHTeHHa, TeraedoH, CBY-neus,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue natepdepenunu u gudpakiuy MeXaHU4eCKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBolicTBa ylbTpa3ByKa U €ro MpUMEHEHUE.

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

HccnenoBanne CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)kKeHue,
nperoMIIeHUE, MONspu3anus, AMppakuus, uHTepdepeHIHs.

Oo6napyxeHue nHGPaKPaCHOTO U YIbTPAPHOIECTOBOTO U3TyUEHUHN.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONMHEHOE pacnpOCTpaHEHUE CBETa B OJHOPOJHOMU cpene. Jlyu cera.
To4eyHbIll HICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHus. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHus. [I0CTOSHCTBO YaCTOTHI
CBETAa M COOTHOLICHWE [JIMH BOJIH NPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

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

IlonHoe BHyTpeHHee oTpakeHHE. [IpenenpHbIi yroy MOJHOTO BHYTPEHHETO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPaccTOsIHUS TOHKOM cepruyeckoil JMH3bl OT €€ F€OMETPUH U OTHOCHTEIHHOTO
IOKa3aTess MpeIOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon sy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka NpPsIMOM B
COOMpAIOIIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

Ontuueckue npudopsl. Paspemaromiast criocodHocTh. [1a3 kak ontuueckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmnus cBera. KorepeHTHblE HCTOYHUKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB W MHHHUMYMOB B HWHTephEpEHIIMOHHON
KapTUHE OT [JIByX KOT€PEHTHBIX HCTOYHUKOB. [IpuMepsl KIacCMYECKHUX
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YcCIoBUE HaOIIOICHUS
[NIABHBIX ~MaKCUMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHudeckue yCTpOWCTBA MU TEXHOJOIMYECKHE IIPOLIECCHl: OYKH, JIYIa,
nepuckon, Qoroamnmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapart, MpOCBETICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKkIMOHHAs perIéTKa.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHUs CBETA.

HaOnronenue noJiHoro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepennm cBera.

HaOmrogenre 1BeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habmronenne nuppakiilmOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuii skcnepumenm, nadopamopnsie padomul, nPpAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

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

N3mepenrie PoKyCHOTO PaCCTOSIHUS paCCEUBAIONTUX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IUIOCKOTO 3€pKajia U JIMH3BI.

[TonyueHnue 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 HIEIAX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepeHnune 1rHbBI CBETOBOM BOJIHBI.

[TonyueHue crieKTpa W3JIydeHUs] CBETOJAMOA MPU MOMOIIU AU(PPAKIIMOHHOM
PELIETKH.

Paznesn 6. OcHOBBI CIeHAJIBbHON TEOPHUH OTHOCUTEILHOCTH.

['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [loctynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

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

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUer U UMITYJIHCOM PENTUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOS.



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

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

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 W3JIydYeHHE (M3JIydeHHE aOCONIOTHO YEPHOTO Tena).
3akoH cMmemenuss Buna. ['unore3a [1nanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotorddext. OnbiTel A. I'. CtoneroBa. 3akonsl ¢oTodddexra. YpaBHeHUE
OitamreitHa 11t potodrddexra. «KpacHas rpanuiiay gorosrddekra.

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

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKaIM3alUuu JABWXKYyIIelcsa 4actuubl. KopmycKymispHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka nsmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEIEeIEHHOCTEH
['eiizendepra.

TexHH4eCcKkre YCTpPOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYMK, TYHHEIBHBI MHUKPOCKON, COJIHEYHasi Oarapes,
CBETOIMO/.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJIEHUS  MHOJYNPOBOJHHKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKYM.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrosiaHol [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

HccnenoBanrie 3aBUCUMOCTH CHJIbI TOKA Y€pPE3 CBETOJIMO OT HAIPSKEHHUS.

Tema 2. @usuka amoma.

OnbITEl MO HKCCIENOBAHUIO CTpoeHUs aroMma. [lnmaHerapHas mojenb aroma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u nornomienue GOTOHOB MPH MEPEX0ie aToMa
C OJTHOTO YPOBHS SHEPTUU HA JAPYTOH.



Bunel ciexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

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

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.

HabGnrogenue TMHEHYaToro CuekTpa.

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 pPaAMOAaKTUBHOTO pacnaja. PaanoakTUBHBIE HM30TOMNBI B MPHUPOJE.
CBolCcTBa MOHM3HMPYIOUIETO M3JIyYEHHs. BiusiHME pagrOaKTUBHOCTA Ha >KUBBIC
opranu3mMbl. EcrecTBeHHbII PoH n3inydenus. Jozumerpusi.

DHeprus CBs3M HYKJIOHOB B sipe. Snepubie cuibl. JledexT maccer sapa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBIsiEeMOr0 TEPMOSIAEPHOTO CHHTE3a. JKOJOTUYECKUE AaCHEKThl Pa3BUTHUA
AJIEPHON DHEPIETUKH.

MeTtonbl perucTpaiuy U UCCIEAO0BAHUS FJIEMEHTAPHBIX YaCTHII.

OyHaaMEHTaJbHbIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtangapTHoi Moaenu. KBapk-TitooHHas MOAENb apPOHOB.

®usuka 3a npeaenamu CrtaHaapTHOW Monenu. TéMHas Marepuss U TEMHas
SHEprusl.

EnuHcTBO PU3nueckoil KapTUHBI MUPA.

TexHn4ecKkre yCTpOUCTBA U TEXHOJIOTHYECKHUE MPOLIECCHI: JO3UMETP, KaMepa
Bunbcona, saepHBI  peakTop, TEPMOSIIEPHBIM peakTop, aToMHas Oomo0a,
MarHuTHO-PE30HaHCHAs ToMorpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, npAKMUKyMm.

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3y4yenue nornomieHus 0eTa-4acTuIl aTFOMIUHUEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BuTHs actpoHomuu. [IpukinaaHoe 1 MUPOBO33PEHUYECKOE 3HAUEHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (U3UKHA IS OOBSICHEHHS TPUPOIBI
KOCMHUYECKUX O0BEKTOB.

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

Bupa 3Bé3aHoro Heba. Co3Be3gusi, spKkue 3BE3MBI, IUIAHETHI, UX BHINMOE
JBH>KCHUE.

CosiHeuHas cucrema.

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

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmmMa «CeKTpaabHbIN KJIacc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIIEIOBATEIHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3]1. DTalbl )KU3HU 3BE3.

Muneunsiii [Iyte — nama ['amaktuka. [lonoxenune n nBuwkenue CoHUA B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky u kBa3zapbl. YEpHBIE IBIPHI B sApax
raJaKkTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonporo B3psiBa. PennkToBOE U3ITyYEHHE.

Macumrabnas crpyktypa Beenennoil. MeraranakTuka.

Hepeménnble mpo0sieMbl aCTPOHOMUMU.

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 Tteneckon JlyHbI, TJIaHET, TYMaHHOCTEM U 3BE3THBIX
CKOILJICHUU.

Du3nvecKuil MPaAKTUKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJBHBIC MOTPEITHOCTH U3MEPEHHUIM (PHU3NYECKUX BEITHYUH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUnore3 (BbIOOp u3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKUH  HKCIICPHUMEHT,
n1abopaTtopHble pabOThI, TPAKTHUKYM) ).

O0o01marnee NOBTOPEeHHUE.



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

Ponb Qu3uku W acTpOHOMHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CHUCTEMATH3UPYIONIEH, 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 MTPEACTABICHUI O IPUPOJE.

Me:xnpeaMeTHblie CBSI3H.

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

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEM 0008 HAYUHOZ20
nO3HaHUuA: SBICHHUE, HAy4YHbId (DAKT, rumoresa, (pu3MYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas J1adbopaTopusl.

Mamemamuxka: penieHUE CHCTEMbl YpaBHEHHMU. TpUrOHOMETpHUYECKHE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJI€CTBO. BEKTOPBI M MX MPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpOnE, KoyieOaTeabHbIE
JNBWKEHUS B SKMBOM TNPUPOJE, SKOJOTWYECKHE PUCKU TpH MPOU3BOJICTBE
AIIEKTPOSHEPTUH,  DIIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIBTPa3ByKOBasi JMAarHOCTMKAa B MEIWLHUHE, OINTUYECKHE SBICHUS B JKUBOU
pUpoOJeE.

Xumusa: CTpO€HUE aTOMOB U MOJIEKYJI, KpUCTAJUIMUECKasi CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarHuTHble MOJIOCAa 3€MIIM, 3QJI€KH MAarHUTHBIX  PY/I,
(boToCchEMKA 3eMHOM TOBEPXHOCTH, cericMorpad.

Texnonocusa: TNpPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
3NIeKTpoIBUTaTeNb SIKOOU, reHepaTtop MEepeMEHHOro TOKA, MHIYKIMOHHAs Ieyb,
JMHUY 3JIEKTpONepeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEJIEBU30D,
antenHa, tenepon, CBY-meub, yabTpa3ByKoBass JHArHOCTUKAa B TEXHHKE,



NPOEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJMHEYHasi Oarapesi, CIyTHUKOBBIE
PUEMHMKH, SJIEPHAsA DJHEPTEeTHUKA U IKOJIOTUYECKUE aCIIEKThI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJabTaTbhl OCBOCHMS Yy4yeOHoOro mpeamera «Duzukay
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYarOIINXCsI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTO OOIIECTBAa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEIbHOCTH B MPOILIECCE pealn3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

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

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIecTBa, Yy4YacTBOBaTh B CaMOYIpPaBJICHUU B  00pa3oBaTEIbHOU
OpraHu3alluy;

e YMEHHME B3aUMOJICHCTBOBATH C COLHAIbHBIMM HHCTUTYTaMH B
COOTBETCTBHHU C UX (PYHKIUSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

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

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

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

e CIHOCOOHOCTH OLICHMBATHh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e DOCTETMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETUKY HAyYHOIO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



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

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

IKOJOINYECKOI'0 BOCIIMTAHUSA

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

IUIAaHUPOBAHUE M OCYIIECTBJICHHE ACHCTBUU B OKpYyXalolled cpeie Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH HKOJOTUYECKON HampaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

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

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

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE YUeOHbIE JeiicTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

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

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

BBISIBJIATH 3aKOHOMEPHOCTM M TPOTHMBOPEUMSI B PaCCMATPUBAEMBIX
(bU3NYECKUX SIBICHUSIX;

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

BHOCUTHh KOPPEKTHUBBI B JICSITEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJSIM, OLICHUBATh PUCKU MOCIIEICTBUN 1€ TEIIBHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEaTHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.

BJIa/IETh HAYYHON TEPMUHOJIOTHUEH, KIFOYEBBIMH MOHATUSMU U METOJAMU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKON | MIPOEKTHOMU
NEATETLHOCTH B 00JacTH (PU3HUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
COJIepKaHMsl, IPUMEHEHUIO PA3JIMYHBIX METOJIOB IMO3HAHUS;

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 TNOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIPETANN, MPEOOPA30BAHKUIO U PUMEHEHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJlM3UpOBaTh 3ajauvy,
BBIIBUTaTh TUIIOTE3y €€ pElIeHUs, HaXOIUThb AaAPTyMEHThl A
JI0OKa3aTeIbCTBAa CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHbIE B XOJI€ PEILICHHS 3a1aud pe3yJIbTaThl,
KPUTHYECKHU OLIEHUBATh X JOCTOBEPHOCTh, MPOTHO3UPOBATh UBMEHEHHE B
HOBBIX YCIIOBUSIX;

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

JaBaTh OIIEHKY HOBBIM CUTYaIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TEPEHOCUTh 3HAaHHWS 1O (QU3NKE B TPAKTUYECKYIO OOJACTh
KU3BHEJEATEIbHOCTH,

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIBHBIC MOJXO0/IbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 33a/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nndopmanueii:

BJIAJ€Th HABBIKAMH MOJy4Ye€HUS HHPOpMALMHU (HU3HUUYECKOTO COJEpKaHUS
U3 HCTOYHUKOB Pa3HBbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOUCK,
aHalli3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOpMAlUU pa3IHMuHBIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh CpPEACTBA HMH(POPMALMUOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJIOTU B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThI (PM3MUECKOTO COJEPKAHMS B Pa3IMUYHBIX (popmaTax ¢
yu€TOM Ha3HayeHus: WHGOpPMalMU M IEJIEBOM ayAUTOPUU, BBHIOUpas
ONTUMAJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIU3AIIH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIIEHHME Ha YypoKax (U3UKHM U BO BHEYPOUHOMH
NEeSATEIbHOCTH;

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

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

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM |
VHAMBUYaJIbHON pa0oThI;

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

NPUHUMATh LEIM COBMECTHOW JE€ATEIbHOCTH, OpPraHu30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTUKEHHUIO: COCTaBJATh IUIaH
NEHCTBUM, pacpeessaTh pojid ¢ y4€TOM MHEHUI Y4aCTHUKOB, 0OCYKIaTh
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 MO3UTHUBHOE CTPATErMYECKOE IIOBEJECHUE B PA3IMYHBIX
CUTyallMsIX,  MPOSIBISATH  TBOPUECTBO W BOOOpakeHue,  ObITh
WHUIMATUBHBIM.

PeryasiTuBHbIC YHUBeEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

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

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEIICHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, MJIaH BBITIOJHEHUS MPAKTUYECKOW PabOThl ¢ yU4ETOM HMEIONTUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUMH;

JlaBaTh OILICHKY HOBBIM CUTYaIIHIM;

pacuMpsTh  paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

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

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JPYAMIIMH B 00JIaCTH
(Gu3MKHM, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIA M KyJIbTYPHBIN
YPOBEHB.

CﬂMOKOHTpOJIb, SMOIUOHAIbHBIN HHTEJJIEKT:



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

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

WCIIOJIB30BaTh TPHUEMBI pedeKkcuu I OICHKU CUTYyallud, BEIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INMPUHUMATH PEIICHUS IO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E PE3yJIbTATOB
JICATEIILHOCTH;

MPUHUMATH Ce0s, TOHUMAas CBOM HEAOCTATKU U JJOCTOMHCTBA,

MIPUHUMATh MOTHBBI M apryMEHTBI JAPYTHX IIPU AHAINU3€ PE3YJIbTATOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKH.

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

COBEPIICHCTBYETCS OYMOIIMOHATBHBIH WUHTEIUICKT, IIPEIOJIar afo AN
c(hOpMHUPOBAHHOCTH:
e CAaMOCO3HAHWS,  BKIIOYAIOIIETO  CIIOCOOHOCTh  TIOHUMATh  CBOE

OYMOITMOHAJIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
HIMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

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

BHYTPEHHEH MOTHBAILIUU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITMATUBHOCTh, YMEHHUE JIEUCTBOBATh, UCXO/S U3
CBOMX BO3MO>KHOCTEH;

OMIIATUHW, BKJIIOYAIONIEH  CIIOCOOHOCTh IMOHMMATh  AMOIIMOHAILHOC
COCTOSIHUE JPYTMX, YYWUTHIBATH €ro IPU OCYIICCTBICHHH OOIICHHMS,
CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBATH
OTHONIICHUS C APYTHMMH JIIOJbMH, 3a00THTHCS, MPOSBISITH WHTEPEC H
paspemarh KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



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

NOHUMAaTh pPOJAb (PU3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOM M JITHYECKOM cdepax NesTeTbHOCTH
4eJioBeKa, POJib U MECTO (M3UKU B COBPEMEHHOM HAay4yHOUN KapTUHE MUPA,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (HU3MYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKHU, POJb (U3UUECKON TEOpHUH B
dbopMHUpPOBaHUU MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeie (u3ndeckux Tel U
IPOLIECCOB (SIBJICHMM): WHEpLMAIbHAs CHCTEMa OTCYETa, aOCOIIOTHO
TBEpIOE TEJIO, MATEpUAIbHAs TOYKA, PaBHOYCKOPEHHOE JBUKEHHE,
cBOOO/IHOE TMajJieHue, abCoNIOTHO yhopyras nedopmanus, abCONIOTHO
ynpyroe 1 abCOIIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJIEIH T'a3a, )KUIAKOCTU
U TBEPAOro (KPUCTAITMYECKOTO) Tela, UI€adbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE JJIEKTPUUECKOE IT0JIE;

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

aHANM3UPOBaTh M OOBACHATH MEXAaHUYECKHE IIPOLECCHl U  SIBJICHUS,
UCIIOJIb3YsI OCHOBHBIE TIOJIO)KEHUSI U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABUKEHUS, (HOPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
JBUKEHMsI, NpeoOpazoBaHus ['amwies s CKOPOCTH U IEpeMELIeHHUS,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUs, 3aKOHBI COXPAHEHUs UMITYJIbCA U MEXAHUYECKON
DHEPruM, CBSI3b PadOTHI CUJIBI C M3MEHEHHEM MEXAHMYECKOW 3HEpruu,
yCIOBUSL paBHOBeCHs TBEPAOrO Tejla), MPU OSTOM HCIOJIb30BATH
MaTEMaTHYECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: IIpeoOpazoBanuii ["anumnes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXaHHYECKON YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAM3UPOBATh U OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble moJoKeHHs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHUKU (CBSI3b JIABJICHUS HWJEAIBHOTO Ta3a CcO CpeaHe
KUHETUYECKOU HSHEPIrUEN TEIJIOBOTO JBWKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJ, CBSI3b TEMIIEpATyphl BEIIECTBA CO CpPEIHEH KHHETHYECKOU
DHEPIrUEN TENJIOBOTO ABMKEHHS €T0 4acCTHULl, CBA3b JABJICHUS UACAIBHOTO
raza C KOHLEHTpAallMEM MOJIEKYJd M €ro TEeMIEPaTypoH, YypaBHEHHE
MenneneeBa—KnaneipoHa, mepBbId 3aKOH TEPMOAMHAMHKH, 3aKOH



COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOILECCAX), MPU ITOM HCIIOIb30BAThH
MaTeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBJICHHS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOAUHAMUKYU (3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBHUS IPUMEHUMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAXKHBIE COOTHOLIEHHWA: 3aKOHbI OMa g ydacTka
UenyM WU JJI1 3aMKHYTOM JJIEKTPUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npasuia Kupxroda, 3akonsl @apazes A 31€KTpoIu3a);

ONKCHIBATh (PU3NYECKUE TMPOLECCHl M SIBICHUS, HMCIOJb3YysS BEJIUYUHBI:
IIEPEMEIICHHE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEIl, CUJIa,
MOMEHT CHWJIbI, JaBJECHUE, IIOTCHUWAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOpPEHHE, CWJIA TSDKECTH, CUJIa YIPYTOCTH, CWJIa TPEHHs, MOIIHOCTD,
JHEPrus B3aMMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
3HEeprus ynpyrod nedopmanuy MPYKUHBI, KOJIMYECTBO TEIUIOTHI,
abcoyIoTHAsl TeMIieparypa Tena, paboTa B TepMOJMHAMUKE, BHYTPEHHSSA
SHEPrus WACAIBHOIO OJHOATOMHOIO rasza, padoTa HIealnbHOro Tasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ waeanpHOrOo TEMIOBOTO
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIpsOKEHHOCTh  TIOJIST TOYEYHOI'O 3apsiia WM 3apsDKEHHOTo I1apa B
BaKyyM€ M B JMDJEKTPUKE, NOTCHLHAI 3JEKTPOCTATUYECKOrO IIOJIS,
pPa3HOCTh  MOTEHIMAJOB,  JJIEKTPOJABWXKYINAs CHJIa, Cuila  TOKa,
HalpsHDKEHUE, MOIIHOCTh TOKa, »JJEKTpUYecKas EMKOCTh IJIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C MOCIEAOBATEIbHBIM H
napajuieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS FIEKTPUUECKOTO MOJIS
KOHJIEHCATOpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKAaHHUA  (PU3NYECKUX  SBJICHHM:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHME YacTHI] BEIleCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKeHUE, nuddy3us, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAUIA3aLUsl, HAlIPaBICHHOCTD
TEIJIoNepeaum, IEKTpU3aLus Tel, SKBUIIOTEHIIMAIBHOCTh TOBEPXHOCTH
3apsYKEHHOTO TPOBOTHUKA;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKON BEIMUUHBI OT
APYrol C  HCIOJB30BAaHMEM  IPSAMBIX  HM3MEPEHHM, IIPU  3TOM
KOHCTPYUpPOBAaTh YCTaHOBKY, (UKCHUPOBATH pPE3yJabTaThl MOJYyYECHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIWYMH B BHUAE TIpapuKoOB C YUYETOM



aOCOJIIOTHBIX MOIPEIIHOCTEN U3MEPEHUH, JENIAaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU ITOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHHWBATh A0COJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEIOKEHHON TMIIOTE3bI: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
MOJIyYEHHBIE PE3yJbTaTbl U JI€JIaTh BBIBOJ O CTaTyce€ NPEMJIOKEHHOU
TUIIOTE3BI;

coOJII01aTh IpaBuiIa 0€30MaCHOr0 TPY/la P MPOBEICHUU UCCIIEI0BaHUN
B paMKax Yy4YeOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa M  y4eOHO-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3a/JaHHOU
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJEIM, OTBeHaroumed TpeOOBaHUSIM 3a/auu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢u3nyecKux TEOpUl NpH MCHOJIb30BAHUM MATEMaTHUYECKUX METO/IOB
peuieHus 3a1ad, MPOBOJNUTh pacyEThl HA OCHOBAHUHM UMEIOIINXCS TaHHBIX,
aHANIM3UPOBATh PE3yNbTaTbl M KOPPEKTUPOBATH METOIbl PEIICHUS C
y4€TOM MOIYYEHHBIX PE3YyJIbTATOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHWM U3
pa3HbIX pa3lieloB Kypca GU3MKH, a TAaK)KE UHTErpaluy 3HAaHUM U3 APYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATH JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

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

NPUBOAUTH TMPUMEPHI BKJIAJAa POCCUUCKUX M 3apyOEkKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKU, B OOBSCHEHUE MPOIIECCOB OKPY>KAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLIEHUBATD MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH YEJOBEKa, CBS3aHHOM C (U3MUYECKUMHU NPOLECcCaMu, C
MO3UIIMHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIb30BAHUH, @ TAK)KE Pa3syMHOM HCIIOJIb30BAHUH JTOCTHXKEHHIM
HAyKd W TEXHOJOTMW Uil JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00I11eCTBa;



NPUMEHATH pa3jNyHble COCOO0Bl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, IPU ATOM HCIOJIH30BaTh COBPEMEHHbIE MH(POPMAIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEbsBICHUA Y4YEOHOH H
HAy4YHO-IIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U UHTEPIIPETALUN
uHbOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPHUTHUYECKU
aHAIM3UpOBaTh  MOJy4aemMyro  HMHQOpMAIMI0O W  OIEHHUBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHWH B Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIE0BATENLCKUX padoT;

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

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

K xoniy oOyuenuss B Il knacce mnpeaMeTHbIe pe3ysbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

MOHUMATh POJIb  (PU3MKH B  DKOHOMHYECKOH, TEXHOJIOTHUYCCKOM,
COIIMAJIBHON M 3TUYECKOM cdepax AesTEIHbHOCTA YeJIOBEKa, POJib U MECTO
(GbU3UKM B COBPEMEHHOW HaydyHOW KapTHHE MHUpA, POJIb ACTPOHOMUU B
MPAaKTUYECKON  JEATETLHOCTH 4YeJOBeKa M JalibHEHIIeM Hay4dHO-
TEXHUYECKOM Pa3BUTHHU, 3HAUCHHE ONMHUCATEIbHOW, CUCTEMAaTU3UPYIOIIEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GYHKIUN (pu3ndeckoil Teopuu —
ANEKTPOAMHAMUKH, CHEIHAIBPHOM TEOPUU OTHOCUTEIBLHOCTH, KBAHTOBOM
¢bu3uky, poib (puzmdyeckod Teopur B (GOPMHUPOBAHUU MPEACTABICHUI O
bu3nUecKoil KapTHHE MUPA, MECTO (PU3MUECKON KapTUHBI MHUpa B O0IIEM
pSIly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEICTABICHUN O IPUPO/IE;
paznuyaTh YCJIOBHS TPUMEHHUMOCTH Mojeled (U3UYECKUX Tel |
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHuTHOE TOJIsl, TApMOHUYECKUE KOJIeOaHUs, MAaTEMaTUUEeCKUI MasATHHK,
WJICAIBHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIbHBIN
KoJieOaTeNbHbIN KOHTYp, TOHKAs JIMH3a, MOJIeNIel aToMa, aTOMHOTO Si7jpa U
KBAHTOBOM MOJIC/IM CBETA;

pa3nuyath yCJIOBHUsS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUINYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (pyHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHMS YACTHBIX 3aKOHOB;



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMATHUTHBIE MPOLECCHl U SBJICHUS,
UCIIOJB3YSd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B D3JIEMEHTE OJJIEKTPUYECKOM IIeMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHIITEWHA);

aHAIM3UPOBATh U OOBICHATH KBAHTOBBIE MPOLIECCHI U SABJICHUSI, HCTIONIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHINTEHHaA  UIs
doToapdexra, mnepBpli U BTOpOM mocTynarsl bopa, mnpuHOUI
COOTHOILIEHHsI HeomnpenenéHHocTel [elizenOepra, 3aKOHBI COXpaHEHUs
3apsiI0OBOTO M MACCOBOTO YHCEN U DHEPTUU B SJEPHBIX PEAKIMUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECCH U SIBJICHUS, UCIOJb3YysSl BEIUYUHBI:
HaMpPsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTaTUUECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM TMOTOK, cuja AmIiepa, UHAYKTUBHOCTb,
ANEKTPOABMKYIIAS CHUJIAa CAMOMHIYKLIHMH, SHEPrUs MArHUTHOTO TMOJIs
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJbC, IOJHAs DSHEPrus,
DHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPrus W UMIYJIbC (POTOHA,
MacCOBO€ UHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PUBNYECKUX  SBJICHUM:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCIIEpCUs, TMOJHOE BHYTPEHHEE OTpa)xeHue,
dboroanektpuueckuii 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
anep, raMMa-uslydeHue snuep, (pu3nyeckue MPUHIUIBI CIEKTPATbHOTO
aHanu3a u paboThI Ja3epa;

OTPENEIIATh HAMpPaBJICHUE WHAYKIIMM MarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JlopeHnna;

CTPOUTH U300paKeHUE, CO3JaBaEMOE IJIOCKUM 3€PKajioM, TOHKOM JIMH30M,
U PacCCUUTHIBATH €r0 XapaKTEPUCTUKHU;

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JJI1 aHajiu3a ¢ OOBSACHEHHS  (U3UYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CUCTEMAX, B MEKTaJaKTUUYECKOU
cpeje; ABMKEHUS HEOCCHBIX Tel, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTH WCCIICIOBAHNE 3aBUCHUMOCTEH (PU3NUYECKHX BEIHYUH C
UCIOJB30BAaHUEM TMPSMBIX H3MEPEHUN, MPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCUpOBaTh pe3yJdbTaThl MOJIYYEHHON  3aBUCHMOCTH



¢usznyeckux BEMMYUMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPEIIHOCTe  M3MEPEHHUH, JelaTh  BBIBOJABI 1O  pe3yJbTaTam
UCCIIEIOBAHMS,

MPOBOJUTh KOCBEHHBbIE M3MEPEHHUS (U3MYECKUX BEIMYMUH, IPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHUBATh A0COJIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
POBOJUTDH OMBITHI IO MPOBEPKE MPEII0KEHHON THIIOTE3bI: TNIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U J€laTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIOTE3bI;

OTKCHIBaTh METO/BI TIOTYUYCHHUS HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUMH;
co0Jiro1aTh paBuiia OE30MaCHOTO TpyJa MPU MPOBEACHUN UCCIEI0BaHUN
B paMKax ydeOHOro »HKCIHEpUMEHTa, IMpakTUKymMa U  ydeOHo-
UCCIIEIOBATENIbCKOM M IPOEKTHOM JI€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

peuiate pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MUecKOl MOJEIbI0: HAa OCHOBAaHWM aHAlM3a YCJOBHUS BBIOMPATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHAThH
(dopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
IpU  WCIONB30BAaHMM MAaTEMATUYECKUX METOJOB peUICHHS 3ajad,
POBOANUTH PAcu€Thl HA OCHOBAHUM MMEIOIIUXCS TaHHBIX, aHATN3UPOBAThH
pe3yNbTaThl U KOPPEKTHUPOBATh METObI PEIICHUSI C YUETOM IMOITYYECHHBIX
pE3yJIbTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHWM u3
pa3HBIX pa3neioB Kypca GU3MKH, a TAK)Ke WHTETPAlliU 3HAHUHN U3 APYTUX
IPEIMETOB eCTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCyKJIeHUI ¢ OOPOi Ha 3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU
U (GU3UYECKUE SBIICHUS;

UCTIONB30BaTh TEOPETUYECKUE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
MPUHIUATIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

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

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUS OBITOBOM M TIPOU3BOACTBEHHON
JESITEIbBHOCTH YEJIOBEKa, CBA3AHHOM C (PU3MYECKUMH MPOILIECCaMU, C
MO3UINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
IPUPOJIOTIONB30BAHUH, & TAKXKE Pa3yMHOM HCIOJB30BAaHUU JOCTHXKCHUU



HAyKH M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jnyHble CocoObl paboThl ¢ HHpopmanuen (Gpu3nIecKoro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON MH(OpMALUU, CTPYKTYPUPOBAHUS U WHTEPIIPETALIUU
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMaLIUK;

MPOSIBIISATH OpraHHU3aIMOHHBIC " NO03HABATEIbHbBIE YMEHHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4EOHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B TpyHNe C HCIOJIHCHHEM pPa3JIMYHbIX COIMAIBHBIX POJEH,
IUIAaHUPOBATH PadOTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeSTENbHOCTD
B HECTaHIAPTHBIX CHUTYyalMsIX, aJIeKBATHO OIICHMBATHh BKJIAJ KaXJOTO U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyayiien npodhecCHOHaNbHON AESITeIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPODUIIS.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Ne
n/n

HaumenoBanue pa3jiesioB
H TeM MPOrpaMmbl

KoanuecTBo 4acoB

KoHnTpoJbHbIE

Bcero
padoThI

Pasgen 1. HAYUHBIM METO/I IO3HAHUS ITIPUPO/IbI

IIpakTuyeckue
padoThI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

Hayunsblii MeTO1 MO3HAHUS

1.1 6
MIPUPOJIBI
Hroro mo pazaeny 6
Pazgen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 Junamuka 10
2.3 CraTtuka TBEpOTO Tema 5 1
54 3aKOHBI COXPaHEHUS B 10 1
MEXaHUKE
Wroro mo pazneny 35

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA

OcHoBBI
3.1 MOJIEKYJIIPHOKMHETHYECKOU 15 1
TEOPHUH
3.9 Tepmonunamuka. TeroBeie 20 1
MaIIuHBI
ArperaTHble COCTOSTHUS
3.3 BemectBa. ®a3oBrle 14 1
nepexoabl
Hroro mo pasneny 49
Paznen 4. JIEKTPOJANHAMMUKA
4.1 DneKTpuuecKoe moje 24 1
42 ITocrostHHBII ) 24 1
AIIEKTPUUYECKHI TOK
4.3 TokM B pa3nIu4HbIX cpefax 6
Hroro no paszneny 54

Paznen 5. DU3HUYECKHWI MPAKTUKYM

5.1

DuU3NYECKU MPAKTUKYM

16

16




Hroro no pazneny

16

PesepBHOE Bpems

10

OBILIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

170

16




11 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HaumenoBanue
Ne (undposBbie)
pa3aesioB U TeM Kontpoabubie IIpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
NPOrpamMMbl padoTsI padoTbI
pecypchl
Pazgen 1. JIEKTPOJIUHAMMUKA
1.1 MarauTtHoe noie 14
12 DJIeKTpOMarHuTHast 13 1
WHIYKIUS
Utoro no pazneny 27
Paznea 2. KOJIEBAHUSI 1 BOJIHbBI
21 Mexannueckue 10
KOJIeOaHUsA
29 DNeKTpOMarHuTHHIC 15
KOJIeOaHUs
Mexannueckue 1
2.3 AJIEKTPOMArHUTHBIE 10 1
BOJIHEI
24 OnTuka 25 1
Wroro mo paszneny 60

Paszea 3. OCHOBBI CIIEIIMAJIbHONU TEOPUU OTHOCUTEJIBHOCTH

3.1 Ocuoser CTO 5

Hroro no paszneny 5

1

Pa3znen 4. KBAHTOBAS ®U3UKA
KopnyckynsapHo-

4.1 z 15
BOJIHOBOM JlyaJlu3M

4.2 dusnka atoma 5
duznka aTOMHOTO
sIpa u

43 P 5
AJIEMEHTAPHBIX
YaCTHI]

Hroro no paszneny 25

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

DneMeHThI
5.1 aCTPOHOMHUHU U 12
acTpo(U3HUKH




Hroro no pazaeny 12

Pasgen 6. PU3MYECKUH IPAKTUKYM

6.1 dusnueckuii 16
MPaKTUKyM

16

Uroro mo pazneny 16

Pazgen 7. OBOBINAIOIIEE IOBTOPEHHUE

Cucremaruzanus u
000011EeHE
MIPEIMETHOTO
COJICpKaHUs U OIBITA

7.1 JIEeITEIbHOCTH, 15
HPHUOOPETEHHOTO MPHU
W3YYCHUH Kypca
¢buzuku 10 — 11
KJIaCCOB

Utoro no pazneny 15

PesepBHoe Bpems 10

OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 170

16







ITOYPOYHOE IIVTAHUPOBAHUE
10 KJTACC

Ne
n/
n

Tema ypoka

duzuka —
dbyHIameHTanbHas
HayKa o MpUpojie

KoaunuecTBO 4acos

KoHurtpousb
HbIE

Bce

ro
padoThI

IIpakTH4ec
KHe
padoThI

Jlara
HU3Y4YeH
us

DJIEeKTPOHHBI
e uupposbIe

o0pa3oBareinb
HbIe pecypchl

Hayunsiit metog
IIO3HAHUS U METO/BI
UCCIICJOBAHUS
bu3nueckux sSBICHUN

OKCHEpUMEHT U
TEOpHs B IIPOIIECCce
MIO3HAHUS IPUPOJIBL.
HaOmronenue n
9KCIIEPUMEHT B
duzuke

CrnocoOsl u3mepeHus
(UBUYECKUX BETUYUH

AGcomtoTHas 1
OTHOCHUTEITbHAS
MOTPEITHOCTH
U3MEPEHUMN
(UBUYECKUX BETUYUH

MopnenupoBaHue B
¢uzuke. Ponb u
MeCTO (PU3HUKHU B
dbopMupoBaHUU
COBPEMEHHOM
HAY4YHOH KapTHHBI
MHpa, B
[IPaKTUYECKON
JESATENBHOCTH JIIOJEH

Mexanndeckoe
nemxkenne. Cucrema
oTcUera.
OTHOCHUTENBLHOCTD
MEXaHUYECKOTO




JABWKCHUA. HpﬂMaﬂ n
06paTHa;1 3aJa4uun
MCEXaHUKH

Pannyc-Bexkrop
MaTepUAIIbHON TOYKH,
€ro MpPOEKLHUN Ha OCU
KOOpJIMHAT.
TpaekTopus.
[lepememnienue.
Cxopoctb. Ux
MPOEKIIMU HA OCH
KOOpJAMHAT

PaBHOMEpHOE
MPSMOJIMHEITHOE
JIBUKECHHE.
I'paduueckoe
OIMCaHue
PaBHOMEPHOTO
IIPSAMOJIMHEMHOTO
JBUKECHUS

10

Cnoxenue
MepEeMEIICHUN U
ckopocrei. Pemenue
3a/1a4

11

12

HepaBHomepHOE
JIBUKECHHE.
MrHoBeHHast
CKOpOCTb.
Yckopenue.
[IpssmonunenHoe
JBUKEHHE C
MIOCTOSTHHBIM
YCKOpPEHUEM

I'papuueckoe
ONMCAaHNE
IIPSAMOJIMHEMHOTO
JBUKEHUS C
IIOCTOSTHHBIM
YCKOpEHUEM

13

CB00OOHOE TTaJIEHHE.
Yckopenue
CBOOOIHOTO MAaJICHUSL.




14

3aBHCHUMOCTh
KOOPJIMHAT,
CKOPOCTH, YCKOPCHHUS
OT BPEMCHH M MX
rpaduxu

JIBm>keHue Tena,
OpOIIEHHOTO 10T
YTJIOM K TOPHU30HTY

15

Kpusonnnelinoe
JIBIDKCHHUE.
JIBH>KEHHE 11O
OKPY’KHOCTH.
VYrnoBas v TMHEWHas
ckopoctb. [lepuoa u
4acToTa.
LlenTpocTpemMuTenbH
0€ U MOJHOE
YCKOpEHHE

16

17

KonTponbnas pabota
IO TEME
"Kuuemaruka"

[TepBblif 3aK0H
HrroTona.
NuepuunanbHbie
CUCTEMBI OTCUETA.
ITpuHMn
OTHOCHUTEIBHOCTH
T"annnes.
Heunepuunanbaeie
CHCTEMBI OTCUETa

18

Cuna.
PaBHOelicTBYIOIIAS
cuna. Bropoii 3akoH
Hrrotona. Macca

19

20

BiamMmoneiicTBue Ten.
Tpernii 3ak0H
HrroTona

[IpuHuun
CYNEpPHO3UIUU CHUJL.
Penrenue 3amaud Ha
MPUMEHEHNE 3aKOHOB
Hrrotona




21

22

3aKOH BCEMUPHOIO
TATOTCHUS.
OKBUBaJCHTHOCTH
rpaBUTAIMOHHOMN U
WHEPTHOU MaccChl

Cua TSKECTH U

YCKOpEHHE
CBOOOIHOTO MaICHUS

23

24

JIBukeHHE HEOCCHBIX
TN U UX
UCKYCCTBEHHBIX
cnyTHHKOB. [lepBas
KOCMHYECKast
CKOPOCTh. 3aKOHBI
Kemnepa

Cuna ynpyrocru.
3axoH ['yka. Bec Tena

25

26

Cwuiia TpeHusl.
[Ipupona 1 BUIBI cUII
TpeHus. J[BUKEHHE B
JKUJKOCTHU U Ta3e C
Y4ETOM CHUIIBI
CONPOTUBIICHUSA
cpenbl

[aBnenue.
I'mppocratnueckoe
nasieHue. Cuna
Apxumena

27

28

AOCOIOTHO TBEPI0€
TEJIO.
[MoctynaTtensHoe 1
BpalaTeIbHOe
JBUKEHHE TBEPAOTO
Tena

MoMeHT cumbl
OTHOCHUTEIBHO OCHU
BpauieHus. Ilneqo
CUJIBI

29

CrnoxxeHune cul,
IIPUJIOKEHHBIX K
TBEPAOMY TEIy.
Llentp TsKecTH TEna.




YcnoBust paBHOBECHS
TBEpJOTOo Tena. Bumbl
paBHOBECHUS

30

31

32

Pemenue 3amau

KoHnTtposbHas pabota
o tTeme "JluHamuka.
Craruka TBEpAOro
Tena"

Nmmyinbsc
MaTepuanbHON TOUYKH,
CHUCTEMBI
MaTEepUATbHBIX
touek. LlenTp macc
CHUCTEMBI
MaTepUATbHBIX
Touek. Teopema o
JBUKEHHUHU LIEHTpa
Macc

33

34

35

Nmnynec cunsl n
W3MEHEHUE UMITYJIbCa
Tena. 3aKoH
COXpaHEHUs
MMITyJIbCA.
PeaktuBHOE
JIBIDKCHUE

MoMeHT uMItynbca
MaTepUaJIbHOU TOYKHU.
IIpencrasnenue o
COXpaHEHUU MOMEHTA
MMITyJIbCa B
LHEHTPAIBbHBIX MOJISAX

Pemenue 3amau

36

Pabota cuiel Ha
MaJIOM U Ha
KOHEYHOM
MepPEeMEeIICHHH.
I'papuueckoe
MNpEaACTaBJICHUC
paboTHI CHIIBI.
MOIIHOCTD CHIIBI

37

Kunernueckas
sneprus. Teopema 00




38

39

40

41

42

W3MEHEHUU
KUHETHYCCKOU
SHEPrUHu
MaTepHaIbHOU TOYKH

ITorennmanpHbIC 1
HETIOTCHIUAJIbHBIE
CHUIEL.
IMorennuansuas
sHeprusd. Bropas
KOCMHYECKas
CKOPOCTH

Tperbst KocMUYecKas
ckopocTb. CBs3b
paboThI
HETOTEHIMAJIbHbBIX
CHJI C U3SMEHEHUEM
MEXaHUYECKOM
SHEPIUU CUCTEMBI
TeJ. 3aKOH
COXpaHEHUs
MEXaHUYECKOM
JHEpPruu

Ynpyrue u
HEYIpyrue
CTOJIKHOBEHUS.
YpasHenue bepuymum
1 uaeaJbHON
JKAJIKOCTH

KonTponsHas padora
1o TeMe ""3aKOHBI
COXpaHEHUS B
MexaHuke"

Pa3sutne
MPEACTABICHUH O
MPUPOJIE TEMIOTHI.
OcHOBHBIC
nostosxkennuss MKT.
Aupdysns.
BbpoyHnoBckoe
JIBYDKEHUE

43

Crpoenue
ra3oo0pa3HbIX,




44

45

46

KUJKUX U TBEPABIX
TeJ. XapakTep
IBYDKEHUS U
B3aUMOJICUCTBUA
YaCTHI] BEIICCTBA

Macca u pazmepsbl
MOJIEKYJI (ATOMOB).
KonnuectBo
BEILECTBA.
ITocrosiHHas
ABoraapo
Temneparypa.
Tennosoe
paBHoBecue. lllkana
Ienascus

Pemenue 3amau

47

48

49

50

51

52

W neanbupiii ras.
T"a30BBIC 3aKOHEI

YpaBHeHue
Menpeneena-
Knaneiipona.
Pemenue 3agag

AOcomroTHas
TeMIiepaTypa. 3aKkoH
JlanbToHa

H3omponeccel B
UJeaNbHOM Trase ¢
MOCTOSITHHBIM
KOJIMYECTBOM
BEILECTBA

['paduueckoe
npejcTaBIeHue
U30IPOLIECCOB:
U30TEPMA, U30X0Pa,
u3obapa

OCHOBHOE ypaBHEHHE
MKT

53

Penrenue 3anau

54

CBs13b a0COTIOTHON
TEeMIIepaTyphl
TEPMOJINHAMUYECKOMN




55

56

CHUCTEMBI CO CpeaHei
KUHETHYCCKOU
SHeprueu
MOCTYIATEILHOTO
TEIJIOBOI'O JBHMKCHHS
eé JacTull

0O0001EeHuE 1

CHCTEMAaTU3alHs
3HAHUM 110 TEME
"OcHoBel MKT"

KoHnTtposbHas padota
o Teme "OCHOBEI
MKT"

57

TepMmoguHamuueckas
cucTeMa. 3agaHnue
BHEILIHUX YCIIOBUU
ais TJ] cucteMsl.
Breniaue u
BHYTPEHHHUE
MapaMeTphl.
[Tapametpsr T/
CHCTEMBI KaK CpeIHUE
3HAUCHUS BEIIMYHH,
OIMMCHIBAIOIIMNX €€ Ha
MUKPOCKOITUYECKOM
YpPOBHE

58

59

Hynesoe nauano
TEPMOJIMHAMUKH.
Camonpoun3BoJibHas
penakcauus T/1
CHCTEMBI K
TEIUIOBOMY
PaBHOBECHIO

Mopenb uieanbHOro
rasa B
TEPMOJIMHAMHUKE.
Ycenosus
MPUMEHUMOCTHU 3TOU
MOJIEH

60

YpaBHeHue
Menneneena-
Kuanefipona u




BBIpaXEHUE IS
BHYTPEHHEH YHEPTUHU

61

62

63

64

Beipaxenue s
BHYTPEHHEHN SHEPruu
OJIHOATOMHOT'0
UJCAIBHOTO rasa.
KBasucrarnueckue u
HECTaTUYECKUE
IIPOLIECCHI

OnemeHTapHas
pabora B
TEPMOJMHAMHUKE.
Boruncnenue paboTsl
o rpaduky mpoiecca
Ha pV-nuarpamme
Temonepenaya Kak
Croco6 U3MEHEHHs
BHYTpEHHEH 3Hepruu
TJI cucremsl 6e3
COBEpIUIEHUSI pabOThI

Konpexkius,
TEIJIONPOBOJHOCTbD,
U3IIy4eHHE

65

66

67

Kommuectso
TEIIOTHI.
TemnoémkocTs Tema.
YaenoHas u
MOJISIpHAst
TEIMIOEMKOCTH
BeIllecTBa. Y AeabHas
TEIJIOTa CropaHus
TOILTBA

Pacuét xonmmuectBa
TEIUIOTHI IIPU
Temionepeaaye

ITousitue 06
anuadaTHOM
npouecce. IlepBblit
3aKOH
TEPMOTUHAMHUKHN

68

KomanuecTBo TEMIOTHI
U paboTa KaK Mepbl




U3MEHEHUS
BHYTPEHHEH YHEPTUHU
T/ cucremsl

69

70

71

Bropoii 3akoH
TEPMOJIUHAMUKHU ISt
PaBHOBECHBIX U
HEPaBHOBECHBIX
MPOLIECCOB.
Heobpartumocts
MIPUPOTHBIX
MIPOIIECCOB
[TpuHIMIIBI AeWiCTBUSA
TEIUIOBBIX MalIHH.
KILJ

MaxkcumanbHOE
s3Hadenue KIIJ. Iuxn
Kapno

72

73

Pemenne 3amau

DKOIOTHYECKHE
aCIIEKTHI
HCIIOJIL30BaHUS
TEIIOBBIX
JIBUTATEJICH.
TemnmoBoe
3arpsi3HEHUE
OKPY’KaroIlle cpebl

74

75

76

7

Pemenue 3agau

O06o06mIeHNE U
CHCTEMAaTHU3aIus
3HAHUM I10 TeMe
"TepmoMHAMHUKA.
TemmnoBsie MamHBT"

KonTponsHas padora
10 TEME
"TepmoIMHAMHUKA.
TemmnoBsie MamHBT"

[TapooGpazoBanue u
KOHJCHCaLUS.
Hcnapenue u
KUIICHHE. Y IeJIbHAs
TEIUIoTa
napooOpa3oBaHus




78

79

80

Hacreiiennsie u
HEHACHIIICHHEIE
napsl. KauecTBeHHas
3aBUCHMOCTD
IUIOTHOCTH U
JaBJIEHUS
HACBIIIIEHHOTO Mapa
OT TeMIEPaTypPbl, UX
HE3aBUCHUMOCTB OT
00BéMa
HACBIIIIEHHOTO apa.
3aBUCUMOCTh
TEeMIEPaTyphl
KUIEHUS OT JaBJICHUSA
B KUJIKOCTHU

Brnaxxnocts Bo3myxa.
AOcomroTHas u
OTHOCHUTEIbHAS
BIIQYKHOCTH

Pemenue 3amau

81

TBépmoe Teno.
Kpucranmnnueckne n
amop(¢HbIe Tena.
AHnsorponus
CBOMCTB KpPUCTAJNIOB

82

ITmaBnenne u
KpUCTAJUTH3AIIUS.
VY nenpHas TemiaoTa
IUIABJICHHS.
Cyb6numarus

83

84

Hedbopmarun
TBEPAOIO Tea.
Pactsoxenne u
cxkarue. CaBur.
Mogyns FOnra.
IIpenen ynpyrux
nedopMaruit
Tennosoe
pacumperme
JKUAKOCTEN U
TBEPABIX TEIL.
AHrapMoHHU3M




TEINIOBBIX KOIeOaHUi
YaCTHUI] BEIIECTBA

85

[IpeobpaszoBanue
SHEPTUU B (a30BbIX
nepexojax

86

87

YpaBHenue
TEILIOBOrO Oajlanca

Pentenue 3amau

88

89

90

91

[ToBepxHOCTHOE
HaTsDKEHHUE.
Kanumapueie
ABiieHus. JlaBneHue
II0Jl UCKPUBJICHHON
IIOBEPXHOCTBIO
xuakoctu. Popmyna
Jlamtaca

O06o0061IEHNE U
CHCTEMaTH3aIus
3HAHUH 10 TEME
"ArperaTHble
COCTOSIHHS BEIIIECTBA.
®a30BbIe IEPEXObI"

KonrtponbHas pabora
1o TeMe "ArperaTHbie
COCTOSIHUS BEIIECTBA.
®dazoBble Iepexos"

DJneKTpu3anus Tel u
€€ MPOSBIICHUS.
DIIEKTPUUECKUI
3apsn. JIBa Buma
AIIEKTPUUECKUX
3apsaoB.
[TpoBoHUKY,
TURJICKTPUKH U
MOJIYITPOBOJTHUKHU

92

DJIeMEHTapHBIN
AIEKTPUUECKUIN
3apsia. 3aKOH
COXpaHEHUs
AIEKTPUUECKOTO
3apsna

93

BzaumoneiictBue




3apsnoB. ToueuyHsbie
3apsiabl. 3aKOH
Kynona

94

95

96

Pemenue 3amau

DJIEKTPUUYECKOE MOJIE.
Ero neiictsue Ha
ANEKTPUUECKUE
3apsiibl
HanpsixéaHocTh
3JIEKTPUYECKOTO
nostst. [IpoOHbIT
3apsn. Jluaum
HaIPsHKEHHOCTU
AIIEKTPUYECKOTO
nosist. OTHOPOIHOE
3JIEKTPUYECKOE T10JIe

97

IToTeHnmaabHOCTh
AIEKTPOCTATHYECKOTO
nons. Pa3HocTs
MMOTECHITNAIOB 1
HaIpsKEeHUE

98

ITorenmmanpHas
SHEprus 3apsaa B
ANEKTPOCTATHYECKOM
rote. IloTenmman
3JIEKTPOCTATHYECKOTO
TTOJIST

99

Cas3b
HaINpPsKEHHOCTH OIS
Y pa3HOCTH
IIOTEHLIUAJIOB IS
JIEKTPOCTATHYECKOIO
oA

100

[TpuHIIMT
CYNEPIIO3ULIUU
AIEKTPUYECKUX
oJIeH

101

Penrenue 3anau

102

ITone Toueunoro
3apsaa. [lone
pPaBHOMEPHO
3apsHKEHHOMN chephl




103

104

105

106

107

108

ITone paBHOMEpPHO
3apsKEHHOTO 10
00béMy mrapa. ITose
pPaBHOMEPHO
3apsSKEHHOU
0OeCKOHEUHOU
MIJIOCKOCTH

[IpoBOHUKY B
3JIEKTPOCTATHYECCKOM
moJie. Y cloBue
paBHOBeECHs 3apsI0B

JAn3nexTpuku u
MOJIYIPOBOJHUKH B
3JIEKTPOCTATHYECKOM
oJIe

Konaencarop.
DIIEKTPOEMKOCTh
KOHJICHCATOPA.
DIEKTPOEMKOCTh
TIJIOCKOTO
KOHJIEHCAaTOpa

[TapannensHoe
COCIMHCHUE
KOHJIEHCAaTOPOB
TTocienoBarennpHOE

COCOAUMHCHUC
KOHACHCATOPOB

109

OHeprus
3apsHKEHHOTO
KOHJIeHcaTopa

110

111

112

Pemenne 3amau
JIBukeHue
3apSKEHHON YaCTHUIbI
B OJJHOPOJHOM
AIEKTPUUECKOM I10JIE

Pemenue 3agau

113

0O00011eHne 1
CHCTEMAaTH3allHs
3HAHUM 110 TEME
"DnexkTpuuecKoe
mmosne"




114

115

116

KonTponbnas pabota
1o TeMe
"DneKTpuuecKoe
nose"

Cuia Toka.
ITocTOSIHHBIN TOK.
VcnoBus
CyIIIECTBOBAHUS
MOCTOSIHHOTO
AIEKTPUUYECKOTO TOKA

HcTounuku ToKa.
Hanpsixenue u 9J1C

117

3akon Oma aiis
y4acTKa Ienu.

DIIeKTpUUIECKOe
COIIPOTHUBJICHUE

118

3aBUCUMOCTH
COHpOTI/IBJIeHI/Iﬂ
OJTHOPOIHOTO
MIPOBOIHHKA OT €T0
IUTMHEI U IUIOIIAIH
MOTIEPEYHOTO
CeueHus

119

Y nenpHOE
CONPOTHUBIICHHE
BemiecTBa. Pemenue
3a7a4

120

ITocnenmoBarennpHOE,
napajuieIbHOe,
CMEIIaHHOE
COCIMHCHUE
MIPOBOJIHUKOB

121

Pacuér
Pa3BETBIEHHBIX
AIEKTPUYECKUX
uenen. [Ipasuna
Kupxroda

122

Penrenue 3anau

123

PaGora
AIEKTPUUECKOTO
ToKa. 3akoH Jlxoyns
—Jlenna




124

Pentenue 3amau

125

MomHocTh
AJIEKTPUUECKOTO
Toka. TemnoBas
MOIIIHOCTb,
BBIZIENIsIEMAast Ha
pesucrope

126

127

128

Pemenue 3amau

O/1C u BHyTpEHHEE
CONPOTHUBIICHUE
UCTOYHHKA TOKa

3axon Oma mis
MOJTHOM (3aMKHYTOI)
AIEKTPUUYECKOM 1Ienn

129

130

131

Pemenue 3amau

MomnocTs
HCTOYHHKA TOKA

Kopotkoe 3ambikanne

132

133

Konpnencarop B uenu
IIOCTOSTHHOT'O TOKAa

Pemenue 3amau

134

Pemenue 3agaq mo
teMme "llocToSIHHBIN
ANEKTPUIECKUIN TOK"

135

136

137

138

Pemmenue 3agaq mo
teMme "llocToSIHHBIN
ANEKTPUIECKUIN TOK"

Pemenue 3amau mo
TeMe "TlocTOSHHBIN
AIIEKTPUYECKHUM TOK"

O06o06IeH e U
CHCTEMAaTHU3aIus
3HAHUM I10 TeMe
"TTocTOSTHHBIN
AIIEKTPUYECKHUM TOK"

KonTponsHas padora
1o TeMe
"[TocTossHHBII
ANEKTPUUECKU TOK"

139

DJIeKTpruYecKas
MMpOBOAUMOCTD




140

141

pa3IMYHbIX BEIIECTB.
DJIEKTPUUYECKUI TOK B
MeTalax.
CBepXxnpoBOAUMOCTb

DIIEKTPUUECKHUI TOK B
pacTBopax u
pacruiaBax
3JICKTPOJIUTOB.
3akonbl Dapajes nis
AIIEKTPOIIU3a

DJIEKTPUUECKUI TOK B
razax. [limazma

142

DIIEKTPUUECKHUI TOK B
BakyyMe. BakyyMmHbIe
puOopbI

143

144

DIIEKTPUUECKHUI TOK B
MOJTYIIPOBOTHUKAX
[TonynpoBOTHUKOBBIE
npudopbI

145

duznyeckui
NPaKTUKYM I10 TeMe
"N3mepeHue cuiibl
TOKa M HAMPSKCHUS B
LEMH OCTOSIHHOTO
TOKa MPU TOMOIIIH
AHAJIOTOBBIX U

i poBbIX
U3MEPUTEIBHBIX
npuOopoB" UIH
"3HaKOMCTBO C
udpoBoi
nabopaTopueit o
¢uszuke. [Ipumeps
U3MEpEeHus
(GUBUYECKUX BETUYUH
TIPH ITOMOIITA
KOMITBIOTEPHBIX
JaTYMKOB"

146

duznueckuit
MIPaKTUKYM I10 TEME
"U3yueHue
HEpPaBHOMEPHOTO




147

148

JIBMOKCHUS C IICNBIO
onpeeIcHus
MT'HOBEHHOM
ckopocth"

Dduznueckuit
MPAKTUKYM 10 TEME
"U3mepenue
YCKOpPEHHUS TPH
NPSAMOJIMHEITHOM
PaBHOYCKOPEHHOM
JBHKEHHUH 11O
HaKJIOHHOM
INIOCKOCTH" HIIN
"UccneqoBanue
3aBUCUMOCTH IIyTH OT
BpPEMEHU IIpU
PaBHOYCKOPEHHOM
nBMxeHun"

Dduznueckuit
MPAKTUKYM IO TeMe
"N3mepenue
YCKOpEHUs
¢BOOOIHOTO
mageHus" uin
"N3yuenue qBUKEHUS
Tena, OpPOIIEHHOTO
TOPU30HTAJIBHO"

149

Duznueckuit
MIPAKTUKYM I10 TeMe
"U3ydyeHue nBHKEHUS
TeNa Mo OKPY>KHOCTH
C IOCTOSIHHOM 10
MOJYJIFO CKOPOCTBIO"
i "Uccaenosanue
3aBHCUMOCTHU
nepuoaa ooparieHus
KOHHYECKOTO
MasiTHUKA OT €r0
napaMmeTpoB"

150

duzndeckui
MPaKTUKYM I10 TEME
"U3mepenne




151

152

PaBHOJICHCTBYIOIIECH
CHJIBI TIPU ABUKCHUHT
Opycka 1o
HAKJIOHHOM
IUIOCKOCTH" TN
"IIpoBepka runoTe3blt
0 HE3aBUCHMOCTH
BPEMEHU JIBUKEHUS
Opycka 1o
HaKJIOHHOM
IUIOCKOCTH Ha
3aJIaHHOE PACCTOSIHHE
OT ero Macchl"

duznyeckuit
MPAKTUKYM I10 TeMe
"UccneqoBanue
3aBUCHMOCTH CHII

YIPYTOCTH,
BO3HUKAIOIIHUX B
MPYXKUHE U
pe3uHOBOM 00pa3Iie,
oT ux aedopmaruu’
un "N3yuenue
JIBUKEHUS CUCTEMBI
TeJ, CBA3aHHBIX
HUTBIO, IEPEKUHYTON
yepe3 JErkuit 6J10K"

Dduznueckuit
MPaKTUKYM I10 TEME
"U3mepenue

Ko Puinenta
TPEHUS 110 BETMYNHE
YTIIOBOTO
Koa(pumeHTa
3apucumoctu Frp(N)"
nin "ccnenoBanne
JBUXKEHHS OpycKa 1Mo
HaKJIOHHOM
INIOCKOCTH C
MepEMEHHBIM

ko3 purmeHTOM
TpeHus" Win
"U3ydyeHue nBH>KEHUS




rpy3a Ha Bally C
TpeHuem"

153

154

Dusnyeckui
MPaKTUKYM I10 TEME
"HUccnenoBaHue
YCIIOBHI paBHOBECHS
TBEPJIOTO TENA,
HMMEIOILIETO OCh
BpallleHus" WK
"KoHcTpynpoBaHue
KPOHILTEWNHOB U
pacyér cui
yOpyroctu" uiau
"N3yuenue
YCTOMYMBOCTHU
TBEPJIOTO TENA,
MMEIOILETO IIONIA/1b
onopsI"

Dduznueckuit
MPaKTUKYM I10 TEME
"N3mepenue
MMITyJIbCa TeJla Mo
TOPMO3HOMY ITyTH"
i "U3mepenune
CHUJIBI TATH, CKOPOCTH
MOJIENIN
AIEKTPOMOOHIIS 1
MOIIIHOCTH CHUIBI
TTH" WIIH
"CpaBHeHue
M3MEHEHUS UMITYJIbCa
TeJa C UMITYJIbCOM
CUIIB" WITH
"Uccnemopanue
COXpaHEHUs
UMITyJIbCa MpU
yHupyrom
B3aUMOJCHCTBUH"
nn "U3mepenue
KUHETHYICCKOM
SHEPruu TeJia Mo
TOPMO3HOMY ITyTH"




155

dusnueckuit
MPAKTUKYM I10 TeMe
"U3yuenue
HU30TEPMUYECKOTO
nporecca
(peKOMEH10BaHO
UCIIOJIb30BaHUE
udpoBoi
naboparopun)" UiIn
"N3yuenue
HU30XOPHOTO
nporecca’ uim
"N3yuenue
n300apHOTO
npoiiecca’ win
"ITpoBepka
ypaBHEHUS
cocTosAHUS"

156

157

Dduznmueckuit
MPaKTUKYM I10 TEME
"Uzmepenune
YAECIbHOU
TEIIOEMKOCTH" MIIN
"UccnemoBanue
Mpoliecca OCThIBaHUS
BelecTBa" MM
"UccnemoBanue
aqnabaTHOTO
npouecca’ uim
"N3yuenne
B3aUMOCBSI3M YHEPTUU
MEXMOJIEKYJISIPHOTO
B3aUMOJCHCTBUS U
TEeMIIepaTyphl
KHTIEHHS KHUIKOCTEH"

Dduznueckuit
MPaKTUKYM I10 TEME
"N3y4enne
3aKOHOMEPHOCTEMN
HCTIapEeHUS
JKUOKocTen" M
"U3mepenne
YAECIbHOM TEIUIOThI




IUIABJICHUA JIbaa" WIn
"N3y4yeHue CBOMCTB
HACBHILEHHBIX MapoB"
unu "U3mepenue
a0COIIOTHOM
BJIQYKHOCTH BO3/yXa U
OIICHKA MacChl TapOB
B IIOMeNIeHun".
Hsmepenue

ko3 durmenta
MOBEPXHOCTHOTO
HATSHKCHUS

158

Pusnueckuin
HPaKTUKYM I10 TeMe
"HaGnroneaue
IpeBpalLEHUs
SHEepruu
3apsHKEHHOT0
KOHJIEHCAaTopa B
SHEPTHUI0 U3TYyUEHUS
cBeroauoaa" Wim
"U3yuenue
IIPOTEKaHUs TOKa B
LIETIH, COZIepIKALLEH
KOHJeHCcaTop'" Uiu
"Pacnipenienenue
pa3HOCTH
MOTEHIINAJIOB
(HampsiKeHUs ) TpU
MoCJeI0BaTeIbHOM
COEIMHEHUH
KOHJIEHCAaTOpOB"

159

Duznueckuit
MPaKTUKYM T10 TEME
"Uccnemopanue
CMEIIaHHOTO
COCIMHCHUS
pe3ucTopoB" uiamn
"N3mepenue
YAECIBHOTO
CONPOTHUBJICHUS
MIPOBOJHUKOB' WJIN
"UccnenoBanue




160

161

162

163

3aBUCHMOCTH CHJIBI
TOKa OT HAIPSKCHUS
JUUIS JIAMITBI
HakajauBaHus"

Dusnyeckui
MIPaKTUKYM I10 TEME
"HabGmnroneuue
3JIEKTpOr3a" Win
"U3mepenue 3apsna
OJIHOBAJICHTHOT'O
noHa" Ui
"UccnenoBanue
3aBUCUMOCTH
CONPOTHUBIICHUSA
TEPMOPE3UCTOPA OT
TeMIiepaTypbl" Uin
"CHATHE BOJIBT-
aMIIepHOM
XapaKTEePUCTUKU
nuoma"

PesepBHBIil ypOK.
O6o006menue u
cHUCTEMaTH3aIUs
3HaHUM MO TEME
"Kunematuka"

PesepBHBIil ypOK.
O6o00611ieHe U
cucTeMaTu3aus
3HAHUU 1O TeME
"Innamuka"

PesepBHBIi ypOK.
O6o0061ueHne u
cucTeMaTu3aus
3HAHWM 110 TeMe
"CraTtuka TBEpAOro
Tena”

164

PesepBHBIi ypOK.
0O0001enne n
cucTeMaTu3aIus
3HaHW 110 TeMe
"3aKOHBI COXpaHEHHUS
B MeXaHuKe"




165

166

Pe3epBHBIit ypOK.
0O0001EeHuEe 1
CHCTEMAaTH3alHs
3HAHUM II0 TEME
"OCHOBBI
MOJIEKYJIIPHOKUHETH
yeckoi Teopun"

Pe3epBHBIit ypOK.
0O0001EeHuEe 1
CHCTEMAaTU3allHs
3HAHHH 10 TEME
"TepMoaMHAMUKA.
TenmnoBrie MalIuHb"

167

PesepBHBIil ypoK.
O06o00menue u
CUCTEMAaTHU3aLMs
3HAHUH 110 TEME
"ArperaTHble

COCTOsIHHA BCIICCTBA.

®da30BbIe IEPEXOBI"

168

PesepBHBIi ypOK.
0O0001eHue u
CHCTEMAaTU3allHs
3HAHUM I10 TeMe
"DnexTpuueckoe
mmoje"

169

170

PesepBHBIi ypOK.
0O0001eHne u
CHCTEMAaTHU3allHs
3HAHUH 10 TeMe
"TlocTossHHBIH
ANEKTPUUECKUI TOK"

PesepBHBIi ypOK.
O6o061eHne u
CUCTEMATH3aLM
3HaHUH 110 TEME
"TOKM B pa3IMn4HbIX
cpenax"

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

170

16




11 KJIACC

Ne
n/  Tema ypoka
n

KoanuecTBo 4acoB

KounTtpous
HbIE
padoThI

Bce
ro

IIpakTHyec
KHe padoThl

Jara
H3y4eH
us

DJIeKTPOHHbIE
uugposbie
o0pa3oBarteib
HbIE pecypchbl

BzaumopeiicTBue
MOCTOSIHHBIX
MarHuToB U
MPOBOJIHUKOB C
TOKOM. MarauTHoe
noie. ' unoresa
Awmnepa

Bektop MaruuTHO#
WHJYKLHH.
ITpuHIMI
CYNEpIO3ULINH
MardATHBIX ITOJICH.
JIMHUM MarHUTHOM
WHIYKITUN
MarsuTtHoe I0JIe
MIPOBOJIHUKA C
TOKOM. OTIBIT
Opcrena

Cuna Amrnepa, eé
HalpaBJIEHUE U
MOAYJb

Pemenue 3agau

[Ipumenenne
3akoHa Amriepa.
DIEeKTpOU3MEpPUTEN
bHBIE TPUOOPHI

Cuna JlopeHua, eé
HalpaBJICHUE U
MOAyJb. J[BHKeHUE
3apsKEHHOU
YacTHUILIBI B
OJIHOPOJTHOM
MarHMTHOM I10JI€

Pemrenue 3amau

PaGora cuiibl




Jlopenua

10

11

12

13

14

Pemenue 3agau

MaruuTHO€ 1noJie B
BELIECTBE.
deppoMarHeTukH,
napa- u
JMaMarHeTUKU
OcHOBHBIE
CBOICTBA
(beppoMarHeTuKoB.
[Ipumenenne
(dbeppoMarHeTUKoB

Pewenue 3amay 1o
TeMe "MarauTtHoe
noJe"

Pemrenue 3agad 1o
TeMe "MarauTtHoe
noJe"

15

SBnenue
3JIEKTPOMATrHUTHOMN
nHaykuuu. [otok
BEKTOpa MarHUTHOM
WHIYKIUU

16

17

18

O/1C unaykuuu
3aKoH
NEKTPOMAarHUTHOM
unaykuuu Papanes
Buxpesoe
JIEKTPUYECKOE
nosne. Toku dyko

19

O/1C unaykuuu B
TBYDKYIITUXCS
MIPOBOJTHUKAX

20
21

Pemenue 3agau

IIpaBuio Jlenna

22

NHAYKTUBHOCT.
Karymika
WHIYKTUBHOCTH B
LICIIH ITIOCTOSIHHOT'O
TOKa

23

SIBnenue




CaAMOWHAYKIIUH.
DIIC
CaMOMHAYKIIMH

24

OHeprus

MarHMTHOTO TIOJIS
KaTYIIKA C TOKOM. 1
DJNEeKTPOMarHuTHOE

noJe

25

26

27

28

29

Pemenue 3agau 1

O06006111eH1E U
CHCTEMAaTHU3aLH

3HAHUH T10 TEME 1
"DNeKTpoIMHAMUKA

KonTponbnas
pabota 1mo Teme
"DNeKTpOoIMHAMUKA

Konebarenpuas
cucrema.
CB0OOIHBIE
KOJICOaHHS.
l"apmonunyeckue
KoJIcOaHHSs

Kunemarnueckoe u
IUHAMHAYECKOE

OITMCaHue 1
KoJe0aTeIbHBIX
JIBIKEHUH

30

OHepreTudeckoe
ommcanue. BeiBoj
JTUHAMUYECKOTO

OTIMCaHMS

rapMOHHUYECKHUX 1
KOJIeOaHUH U3 UX
SHEPTeTUYECKOTro U
KHHEMaTU4YECKOTO
OTMCaHUS

31

Awmruutyna u dasa
KosebaHuit

32

[Tepuon n wactora
KoJe0aHuil.




[Tepuon manbix
CBOOOHBIX
KonebaHui
MaTeMaTU4YECKOro
MasTHUKa. [lepuon
CBOOOIHBIX
KoJcOaHui
MPYXUHHOTO
MasITHHKA

33

3aryxatromue
KOJICOaHHS.
BriHyX/1€HHBIE
KOJICOaHHS.
Pe3onanc

34
35

ABTOKOJICOaHUSA

Pemenue 3agau

36

Ypok-
KOH(DepeHIIHS
"MexaHu4yecKue
Koje0aHus B
MY3BIKaJIbHBIX
MHCTpyMEHTax"

37

O06001menue u
CHCTEMAaTH3aIUs
3HAHUH T10 TEME
"MexaHn4ecKne
Konebanus"

38

DNeKTPOMarHUTHBI
€ KoJicOaHus.
KonebarennpHblii
KOHTYP

39

®opmyna Tomcona.
CBsI3b aMIUTUTY/IbI
3apsga
KOHJIEHCaTopa C
aMILUTUTYI0H CHITBI
TOKa B
KoJIeOaTeIbHOM
KOHTYpe

40

3aKOH COXpaHEHUS
DHEpPIrUu B
uacaIbHOM




KOJIe0aTeIbHOM
KOHTYpE

41

3aTyxaroiue
ANEKTPOMArHUTHBIC
KOJICOaHHS.
Brinyxennnie
3JICKTPOMArHUTHHIC
KoJeOaHus

42

IIepeMeHHBIN TOK.
Pesucrop n
KOHJICHCATOD B
L[ENIU [IEPEMEHHOTO
TOKa

43

Karymka
HHAYKTHBHOCTU B
L[ENIU [IEPEMEHHOTO
TOKa

44

3akon Oma mis
BJIEKTPUYECKON
LEIHU NMMEPEMEHHOTO
TOKa

45

MomHoCTb
IIEPEMEHHOT0 TOKA.
AMIUTATYIHOE U
JIEWCTBYIOIIEE
3HAYEHUE CUJIBI
TOKa Y HaNpsHKEHUS

46

Pe3onanc B
AJIEKTPUYECKON
e

47

48

Pemrenue 3agau

Wneansuprif
TpaHchopMmaTop.
IIpoussoxacTso,
nepenava u
notpebaeHne
AIEKTPUYECKONH
SHEPIUU

49

OKOJIOTHYECKHE
PHUCKH TIpU
MIPOM3BOJICTBE
AJIEKTPOIHEPTUH.




50

KynbTypa
HCIIOIL30BaHUSA
AJIEKTPOIHEPTHH B
IOBCEIHEBHOU
JKH3HU

Pemrenue 3amau

51

52

53

54

55

Pemenue 3agau

O06001enue u
CHCTEMAaTHU3aLH
3HAHWH 10 TEME
"DJIeKTPOMAarHuTH
BI¢ KocOanus"

MexaHu4yeckue
BOJIHBI.
XapakTepuCTUKH
MEXaHUYECKUX
BOJIH

CsoiicTBa
MEXaHUYECKUX
BOJIH

3BYK.
XapakTepucTUKu
3ByKa

56

Wnudpazsyk u
YIIBTPa3BYK.
[IIymoBoe
3arpsAA3HEHUE
OKpYy>Karolen
Cpelbl

57

58

59

Pemenue 3agau

ONEeKTPOMarHUTHBI
€ BOJIHEI.
N3nyyenune
SJICKTPOMAardHuTHBIX
BOJIH

OHeprus
AJIEKTPOMArHUTHBIX
BoiH. CBolicTBa
AJIEKTPOMArHUTHBIX
BOJIH

60

IIkama




61

ANEKTPOMArHUTHBIX
BoJIH. [Ipumenenne
ANEKTPOMArHUTHBIX
BOJIH B TEXHHKE U
ObITY

[TpunIUIIBI
PaIHOCBSI3H U
TEJEBUICHHUS.
Pagnomoxarusi.
DNeKTPOMarHuTHOE
3arpsi3sHEHUE
OKpYy>Karolen
Cpelbl

62

63

64

65

66

KonTponbnas
pabota 1o Teme
"Konebanus u
BOJIHBI"

Cser. 3akoH
MIPSAMOJIMHENHOTO
pacnpocTpaHeHus
CBETa

Pemenue 3amau Ha
MIPUMEHEHHE
3aKOHa
MPSMOJIMHENHOTO
pacrpocTpaHeHus
cBeTa

OTtpaxkeHue cBeTa.
[Timockoe 3epkaiio.
Cdepuueckoe
3epKajo

[Ipenomienue
CBeTa.
AOCOMIOTHBIN 1
OTHOCHUTEJIbHBIN
MOKa3aTelnb
MIPEIOMIIEHUS.
ITonuoE
BHYTPECHHEE
OTpaKEHUE.
IIpenenbHblil yrou
IIOJIHOTO




BHYTPEHHETO
OTpaKeHUS

67

Pemenue 3amay Ha
NIPUMEHEHUE
3aKOHOB OTPaKECHUS
Y NPETOMJIICHUS
CBETa

68

Xon ydent B
npusme. [Jucniepcus
cBera. CI0XKHBIN
cocTaB 0eJoro
cBera. LIBer

69

JInnzer. @okycHoe
paccTosiHue u
ONTUYECKAs CHJIa
JIUH3bI

70

[Toctpoenue
M300paXKCHUI B
JIMH3aX U UX
CHUCTEMax.
YBenuueHue JIUH3bI

71

Pemenne 3ama4d Ha
MMOCTPOEHUE
n300pakeHui,
MOJy4aeMBbIX C
IIOMOIIBIO JIUH3

72

I'na3 kak
OIITHYCCKAasA
cucreMa

73

Pemenue 3amau.
[Ipenensr
MPUMEHUMOCTH
r€OMETPUYECKON
OINTHKH

74

75

CxopocTh cBeTa u
METO/IbI €
U3MEpeHUS

Jucnepcus ceera

76

HNuTtepdepennus
cBeTa

7

KorepenTtHsie




78

HCTOYHUKHU.
VcaoBus
HaOJIFOAEeHUS
MaKCUMYMOB 1
MUHUMYMOB

Pemrenue 3amau

79

80

IIpumeHeHue
uHTEephEpEeHINH

Judpakuus cBeTa

81

JudpakimonHas
peleéTrka. Y ciaoBue
HaOJIFOAeHUS
TJIABHBIX
MaKCUMYMOB

82

83

84

Pemenue 3agau

ITonepeuHocth
CBETOBBIX BOJIH.
[Tonspusanusa ceera

Pemenue 3agau

85

86

87

88

89

CBETOBLIE SIBJIEHUS
B IIPUPOJIC
O06o06meHue U
CHCTEMAaTHU3aIIH
3HAaHUH T10 TeME
"OnTuka"

KonTponsHas
pabota mo Teme
«OnTuka»
I'pannisl
MIPUMEHUMOCTH
KJIACCUYECKOU
MEXaHUKH. 3aKOHbI
AIEKTPOIMHAMUKHU
Y TIPHHIIATT
OTHOCHUTENIbHOCTH
ITocTymartsr
CIELUaJIbHON
TEeopuun
OTHOCHUTEIIbHOCTH

90

[IpocTpancTBEHHO-
BPEMEHHOM




HWHTEpBAaJ.
[IpeobpazoBanms
Jlopenua. YcnoBue
MPUIMHHOCTH.
OTHOCUTENBHOCTh
OJTHOBPEMEHHOCTH.
3amMmemicHue
BPEMEHH H
COKpAIIICHHUE JTHHBI

91

OHeprus u
HMITYJIbC
PENATUBUCTCKOMN
YaCTHULBI

92

CBs13b Maccsl ©
SHEpTrueu u
HMMITYJIbCOM
PENATUBUCTCKOMN
YacTULIbI. DHEPIHsl
MOKOs

93

94

95

PaBHOBecHOE
TEIUIOBOE
M3ITydeHUe
3aKOH CMEIIeHUSs
Buna

I'mmroTeza M.

IInanka o kBaHTax.
doToHb!

96

OHeprus u
UMITYJIBC GOTOHA

97

98

dotodddexT.
Omngwiter A. T
CromeroBa. 3aKOHBI
dhoTorddexra

YpaBHeHue
OHHINTENHA IS
dhoTorddexra.
"Kpacnas rpannna”
dhoTorddexra

99

JlaBneHue cpera.
Omerter I1. H.
JleOeneBa




100

BomnnoBrie
CBOMCTBA YaCTHUII

101

102

Bounsl ne bpois.
JInuHa BOJIHBI 1€
Bbpoiins u pasmepst
obnactu
JIOKaJIU3aLHH
JIBHDKYILICUCS
YaCTHULbI
KopnyckysipHo-
BOJIHOBOM JlyaJIu3M

103

104

Hudpaxims
JJIEKTPOHOB Ha
KpHUCTaJ1ax

Crneuuguka
W3MEpPEHHI B
MUKPOMHPE.
CootHomieHus
HEOIPEIEIEHHOCTE
i ['eitzenOepra

105

106

Pemenne
rpaduyeckux 3aaay
Pemenue
pacy€THBIX 337124

107

108

109

KoHntponbHas
pabora 1o Temam:
"OcuoBrl CTO",
"KopnyckynsipHo-
BOJIHOBOM
nyanuzm"
OMBITHI TIO
UCCIIEJOBAaHHIO
CTPOEHHS aToMa.
[Inanerapnas
MOJIENb aTOMa
Pezepdopna
IToctynater bopa

110

Bunel cektpos.
Cnektp ypoBHEH
SHEPTHUH aToMa
BOJIOpOa




111

CooHTaHHOE U
BBIHY)KJICHHOE
M3JIyYCHHUE CBETA

112

113

Jlazep

Hyxknonnas Moaens
snpa ['eitzenOepra-
WBanenxko. 3apsg u
MacCOBOE YHCIIO
anpa. M3orTomnsl.
PannoakTHBHOCTE

114

115

116

3akoH
PaIOaKTUBHOTO
pacnaga. CBoiicTBa
HMOHU3HUPYIOIIETO
W3JIY4YCHHUS.
Bnusgnue
PaMOaKTUBHOCTH
HAa )KUBBIC
OpraHU3MBI.
Jlozumerpus

DHeprus CBs3U
HYKJIOHOB B sI/Ipe.
SnepHbie cumel.
JledexT macchl
sapa. SAnepHbie
peakuuu. SnepHsie
PEaKTOPBHI.
[TpoGnembr
yIPABISIEMOTO
TEPMOSIZIEPHOTO
CHUHTE3a.
OKOJIOTUYECKHE
ACTIEKTHI Pa3BUTHSI
SIIEPHOU
SHEPTETUKHU
MeTtoasl
pEerucTpanuu u
HCCIIETOBAHUS
3JIEMEHTapPHBIX
JaCTHII.
DOyHIaMEeHTAIbHBIE
B3aHMOJCHCTBUS.




117

Bbapuonsi, Me30HbI
H JICTITOHEI.
[IpencraBnenue o
CrangapTHOit
Mozenn. KBapk-
TJI00HHAS MOJICIIb
aJpOHOB

®duzuka 3a
npeaesiaMu
CrangaprHoii
Mozenn. TéMHas
Marepus U TEMHas
sHeprud. EnuHCTBO
(buzndeckoi
KapTUHBI MUpa

118

Oransl pa3BUTUS
aCTPOHOMHUH.
3HaueHue
aCTPOHOMMUHU

119

120

121

[IpumeHnmocTh
3aKOHOB (PM3HUKHU
TSI OOBSICHEHHUS
MIPUPOJIBI
KOCMHYECKHUX
00beKTOB. MeTo 1Bl
ACTPOHOMHUYECKUX
HUCCIIeJOBaHUM

CoBpemeHHbIE
OINITUYECKUE
TEJIECKOIIBI,
pannoTeIeCKOIBI,
BHeaTMoc(epHast
aCTPOHOMUS

Bun 3BE€31HOTO
HeOa. Co3Be3us,
SIPKUE 3BE3/bI,
IUIAHETHI, UX
BUIUMOE ABH)KCHHE

122

Conneynas
cucteMa. CoJHIIE.
Conneynas
AKTUBHOCTb.




Hcrounuk sHeprun
CouHiia 1 3831

123

124

3BE3 MBI, UX
OCHOBHBIE
XapaKTEPUCTUKHU.
Juarpamma
"CreKTpaIbHbIN
KJIacC —
CBETUMOCTB"

3Be3 bl TIIaBHOM

IIOCJIICAOBATCIBbHOCT
n

125

126

127

128

129

Bnyrtpennee
CTPOEHHME 3BE3I.
CoBpeMeHHbIE
MPEACTABICHUS O
MIPOUCXOXKACHUU U
sBotounu CoJiHLA
1 3BE3]1. DTanbl
JKW3HU 3BE3]

Muneunsiii [Tyt —
Hama ["anakTuka.
Turmsl raJakTHK.
UYéEpHble AbIpHI B
SIApAx rajnakTHK

Bcenennas.
Pacmmpenue
Bcenennoii. 3akon
Xab0mna. Teopus
Bosbuioro B3pbiBa.
PemukToBoe
M3ITyYCHUE
MacrirabHas
CTPYKTYpa
Bcenennoii.
MeraranakTuka

Hepeménnsie
poOIIeMbI
aCTPOHOMUHU

130

duznueckuii
MPAKTUKYM T10 TEME
"HccnenoBanue




MarHUTHOIO MOJIS
MMOCTOSTHHBIX
MarHuToB' WJH
"UccneqoBanue
CBOMCTB
dbeppomMaraeTukoB"
TN
"UccnenoBanue
JeHCTBUS
MMOCTOSIHHOTO
MarHuTa Ha paMKy
¢ TOKOM"

131

Ou3nYECKHil
MIPAKTUKYM I10 TEME
"M3mepeHue cuibl
Awmmnepa" wim
"U3yuenue
3aBUCUMOCTH CHJIBI
AmMriepa OT CHJIBI
TOKa" WK
"Onpenenenue
MarHUTHOMN
WHJYKIWU Ha
OCHOBE U3MEPEHHUS
cwiibl Ammnepa”

132

duznmueckuit
MPAKTUKYM T10 TEME
"ccnemoBanue
SIBJICHUSA
3JE€KTPOMArHUTHOM
WHIYKIUU" WIn
"Onpenenenune
WHIYKIIHHA
BHXPEBOTO
MarduTHOTO IToJIs"

133

duznueckuit
MPAKTUKYM T10 TEME
"UccnenoBanne
SIBIICHHS
CaMOUHAYKIUH"
i "COopka
MOJICIIH




3EKTPOMArHUTHOT
o re’eparopa"

134

135

136

duznueckuit
MIPAKTUKYM I10 TEME
"Usmepenue
rnepuo/ia
CBOOOIHBIX
KonebaHui
HUTSHOTO U
MIPYXUHHOTO
MasATHHKOB"

dusnyeckuit
MIPAKTUKYM I10 TEME
"[IpeobpazoBanue
SHEPTUU B
MIPYKUHHOM
MasgTHHUKe"

dusnyeckuit
MPAKTUKYM T10 TEME
"HccnemoBanue
MEPEMEHHOTO TOKa
yepe3
IOCJIEIOBATEIILHO
COE€TUHEHHBIC
KOH/JIEHCATOoD,
KaTyIIKy U
pesucrop" unmn
"HccnemoBanue
paboThl
HCTOYHHUKOB CBETA
B IIENHU
MIEPEMEHHOT0 TOKa"

137

OU3NYECKHI
MPAKTUKYM T10 TEME
"U3yuenne
rmapamMeTpoB
3BYKOBOM BOJIHBI"

138

dOuzndeckuit
MPAKTUKYM I10 TEME
"U3mepenue
IMOKa3aTeIst
MMpCIOMJICHUSA




139

140

cTexia" uinum
"I[lonyyenue
n300pakeHUs B
CUCTEME U3
IIJIOCKOTO 3epKaJia U
JUH3BI"

duznueckuit
MPAKTUKYM I10 TEME
"UccaenoBanue
3aBUCUMOCTH
(hoKycHOTO
paccTosIHUS OT
BelecTna (Ha
puMepe KUJIKUX
JUH3)" WIH
"U3mepenue
¢boxycHOrO
paccTosiHus
paccenBaroIINX
uH3"

duznueckui
MPAKTUKYM I10 TEME
"HaOmroaeHue

TG PaKIHH,
UHTEpPEepEeHIIuH U
MOJISIPU3AIIIT
cBeta"

141

OuU3NYECKHI
MIPAKTUKYM I10 TEME
"Onpenenenune
UMITYJIbCA U
SHEPTUHU
PENATUBUCTCKHUX
gacTuil (1o
¢dororpadusam
TPEKOB
3apSHKCHHBIX
YJaCTHII B
MarHuTHOM ToJe)"

142

duznveckui
MPAKTUKYM I10 TEME
"U3mepenue




MMOCTOSIHHOM
IInanka Ha ocHOBE
HCCIEI0BaHUS
dhoTodrddexra" nmm
"UccnenoBanue
3aBUCHMOCTH CHJIbI
TOKa 4yepe3
CBETOIUO/] OT
HanpspkeHus"

143

144

duzmueckuit
MPAKTUKYM I10 TEME
"UccnenoBanue
CHeKTpa
pa3peKEHHOTO
aTOMapHOTO
BOJIOpO/A U
U3MEPECHHUE
MMOCTOSIHHOM
PunGepra"
duznueckuit
MPaKTUKYM I10 TEME
"ccnemoBanue
PaINOaKTUBHOTO
¢doHa c
HCIIOIL30BaHUEM
no3uMeTpa uiu
"N3yuenue
MOTJIOIIECHMS OeTa-
YaCTHI]
aTFoMUHHEM"

145

duznueckuit
MIPAKTUKYM I10 TEME
"HabmroaeHus
3BE3QHOTO Heba
HEBOOPYKEHHBIM
IJ1a30M C
HCIIOIL30BaHUEM
KOMITBFOTEPHBIX
NPUIIOKEHUN JJ15
onpeeeHus
MMOJIOKEHUS
HEeOECHBIX




146

00BEKTOB Ha
KOHKPETHYIO JIaTy:
OCHOBHEIE
CO3BE3IUS
CesepHoro
MOJTyIIapus U
SpKHe 3BE3BI" NN
"HabroieHus B
Teneckon JIyHsl,
IJIAHET,
TYMaHHOCTEHN U
3BE3THBIX
CKoIJIeHuI"

O06006111eH1E U
cHUCTeMaTH3aIus
3HaHui. Ponb
bu3uKH 1
aCTPOHOMUH B
9KOHOMHYCCKOH,
TEXHOJIOTHYISCKOM,
COLTMAITbHOM U
3THUYECKOM cdepax
JIeSITeIbHOCTU
YyeJioBeKa

147

148

O60061eHue 1
CHUCTEMaTU3allUs
3HaHu. Posb u
MECTO (PU3UKHU U
aCTPOHOMUU B
COBPEMEHHOM
Hay4HOU KapTHUHE
MHpa
Ob6o06menue u
cucTeMaTu3aius
3HaHu. Poib
¢buznyeckoi
TEOPHH B
(dbopMUpoBaHUH
MpEJICTaBICHUMN O
buzmveckoit
KapTUHE MHUPA,
MecTO (hU3MIecKoi




KapTUHBI MUDA B
oO1eM psagy
COBpPEMEHHBIX
€CTECTBEHHO-
HAy4YHBIX
IIPEACTABICHUH O
pupoJie
O60061eHue u
149 CI/ICTel\faTI/ISaHI/Iﬂ
3HAHUU TI0 TeMe
"Kunemartuka"

0O06001IeHe U
cUCTEMAaTHU3alUA
3HAHUHU 110 TEME

150

"Kuuemaruka"

O0600uIeHNe U
cUCTEMAaTHU3alUA
3HAHUHU 110 TEME

151

"lmnamuka"

O06001menue u
CHCTEMATHU3aIIH

152  3HaHwuii mo TeMe
"CraTuka TBepJa0ro
Teaa"

O06001menue u
CHCTeMaTH3aIus
3HAHUH T10 TeMe
"3aKOHBI
COXpaHEHUs B

153

mexaHuke"

O06o061eHue u
CHCTEeMaTH3aIus
3HAHUH T10 TeMe
154  "OcHOBBI
MOJIEKYJISIPHO-
KHHETHYECKOM
Teopun"

O06o0061ieHue U
CHCTEMAaTHU3alHs
155  3HaHwmii mo TeMe
"TepmonuHaMuKa.
TennoBwie




MalIuHE"

O06o061IeHuE U
CHCTEMAaTHU3alHs
3HAHUH T10 TEME
156 "ArperaTHble
COCTOSTHUS
BCIIIECTBA.
®da30BEIC

nepexomasl"

O06o0061ieHuE U
CHCTEMAaTHU3aLH

157  3HaHui o TeMe
"DIeKTpUUECcKOoe
nose"

O0600611eHE U
cucTeEMaTH3alis
3HAHUHU 110 TEME
158 " .
IlocTostHHBIN
AIIEKTPUYECKHUI

TOK"

O06o06meHue U

cUCTeMaTH3aIus
159  3Hauwuii mo TeMe
"ToKH B pa3InYHBIX
cpenax"
O06o06meHue u
cUCTeMaTH3aIus
3HAHUH T10 TeMe
"MaruuTtHoe 1oje"

160

PesepBHbIii yPOK.
O06o01enue u
CHUCTEMATU3ALIHS
3HaHUH 110 TeMe
"DnekTpoMarHuTHa
S UHIYKIAS"
PesepBHbIii ypOK.
O06o01enue u

161

cucreMaTrmnlanusia
162 .
3HAHUH 110 TEME
"MexaHHnUYeCKHE

KoJieOanusa"

163 = Pe3sepBHblil ypoxk.




164

165

166

167

O06001enue u
CHCTEMAaTU3alHs
3HAHWH 10 TEME
"DNeKTpOMarHuTH
BI¢ KocOaHus"

Pe3epBHbIil ypok.
O06001enue u
CHCTEMAaTU3alHs
3HAHWH 10 TEME
"MexaHHU4YECKHE U
3JIEKTPOMArHUTHbHIC
BOJHBI"

PesepBHbIil ypoK.
O06001enue u
CHCTEMAaTHU3alHs
3HAHWH 110 TEME
"OnTuka"

PesepBHbIil ypokK.
O06o06meHue u
CHCTEMAaTU3aIHs
3HAHWH 110 TEME
"OcuoBrl CTO"

PesepBHbIii yPOK.
O06o01enue u
cucTeMaTu3anus
3HaHUH 1O TeMe
"KopnyckynsipHo-
BOJIHOBOM
nyanusm"

168

PesepBHBIil ypoK.
O06001menue u
CHCTEMAaTU3alHs
3HAHWH 110 TeEME
"dusuka aroma"

169

PesepBHBIil ypoK.
O06001menue u
CHCTEMAaTU3alHs
3HAHWH 10 TEME
"du3rka aTOMHOTO
spa u
3J€MEHTaPHBIX
vactul"




Pe3epBHbIil ypok.
O60061eHue u

170 CI/ICTel\faTI/ISaLII/Iﬂ 1
3HAHUU 10 TeMe
"D1eMeHTBI
actpoduszuxu"

OBIIEE KOJIMYECTBO
YACOBIIO 170

I[TPOTPAMME

16







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA

1. ®wusuka; yrnybaennoe o6yuenne 10 knace/ Kacbsnos B.A. OGIIECTBO ¢ OrpaHUYEHHOMN

OTBETCTBEHHOCTHIO «JIPODAY; AkiimonepHoe obmiectBo «M3aatenbeTBo «IIpocBenieHuey

2. ®wusuka; yruybnennoe o0yuenne 11 kmace/ Kacbsanos B.A. O6LIecTBO ¢ OrpaHuYeHHON
O0TBETCTBEHHOCTHIO «JIPODAY»; Akumoneproe oduiectBo «M3natenscTBo «IIpocBerienue»

METOAUYECKHUE MATEPHAJIBI VIS YUYUTEJIA

1. Tlpumepnas nporpamma o ¢pusuke st 10-11 kmaccoB o01eodpa3oBaTeIbHBIX
yupexaeHuit (0a30Bblii u mpodunbHbI ypoBHH) (aBTOpHI B.C. /laHI0NIEHKOB,
0O.B.Kopmrynosa).

2. Kontponbhsie paboTsl o gusuke: 10-11 kin.: Ku. [ yunrens / A.E.Mapom,
E.A.Mapos.- 4-e uzn.- M.: «IIpocBemenue», 2023

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://class-fizika.narod.ru - uHTepecHbIe MaTepUalbl K ypokaMm QU3UKH TI0 TeMaM
http://fizika-class.narod.ru - BEaeOOMBITE Ha ypOKax

http://www.openclass.ru - nudpoBbiec 00pa3oBaTeIbHbBIE PECYPCHI
http://www.proshkolu.ru - 6ubnnoreka — Bcé mo npeamery «Dusuka»
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