MWHHACTEPCTBO MPOCBEMIEHUS POCCUNCKOM ®EJEPAIIIN

KomuTrer no odopazosanuio Cankr-Ilerepoypra
AnMunucrpanus Beidboprekoro paiiona Cankr-IlerepOypra

IroCYAAPCTBEHHOE BIOJI)KETHOE OBIIEOBPA30BATEJIBHOE YUPEXXJIEHHE
CPEJJHAS OBIIEOBPA3OBATEJIBHA ST IIKOJIA Ne469

«[MTPUHATO»
[lemarornyeckum COBETOM IIKOJIBI
[Iporokon Ne 1 ot 31.08.2023 1.

«YTBEPXKIAIO»

Hupexrop 'BOY mikomns Ne469

I0.A. Kynoposa

ITpuxaz Ne 405 ot 31.08.2023

rOCYOAPCTBEHHOE
BIOMKETHOE
OBLLIEOBPA3OBATEJIbLHOE
YUPEXOEHWE CPEOHASA
OBLLIEOBPA3OBATEJIbHASA
LLIKONA N2 469
BbIBOPICKOIO PAVIOHA
CAHKT-NETEPBYPTA

C=RU, S=r. CankT-MeTepbypr, STREET="T1 MAPIOIOBO,
YN. KOONEPATUBHAA (TOP®AHOE TEP.), .27,
JNINT.A", L=CaHkT-MNeTepbypr (CaHkT-MeTepbypr),
T=aupektop, O=FOCYAPCTBEHHOE BIO[DKETHOE
OBLUEOBPA3OBATENBHOE YYPEXOEHVE CPEOHAA
OBLLEOBPA3OBATEIBHASA LLKOIIA N2 469
BbIBEOPIFCKOIO PAVIOHA CAHKT-METEPBYPTA,
OrPH=1027801582940, CH1IC=01493386254, IHH
H0N=7802143253, NHH=470404284258, E=469@shko.la,
G=lOnus AnekcanapoeHa, SN=Kynoposa,
CN=TOCYOAPCTBEHHOE BIO[PKETHOE
OBLEOBPASOBATENBHOE YYPEXIAEHWE CPEAHAA
OBLEOBPA3OBATENBbHAA LKOMA N2 469
BbIBOPICKOrO PAMIOHA CAHKT-METEPBYPTA

PABOYAS ITPOI'PAMMA

yueOHoro npeamera «@usuka. YriayoJa¢éHHbIH YPOBEHb)

1151 ooyuarommxcest 10 — 11 ximaccoB

Cankr-IlerepOypr
2023



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o (¢u3MKe Ha YpOBHE CpelHero obmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0O0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ yuétoM (enepanbHON pabodeit mporpaMmbl BocnuTaHus W KoHmenun
npenojiaBanus yueoHoro npeamera «dusuka» B 00pa3oBaTeIbHBIX OpraHU3alUiIX
Poccuiickoit ~ ®deneparnuy,  peaqu3yOIMMX  OCHOBHBIE  00pa3oBaTelIbHBIC
POTPaMMBI.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHAaBJIMBAET PEKOMEHIYEMYIO MOCIEA0BATENIBHOCTh U3yUYEHUS TEM U Pa3/eiioB
y4eOHOTo mpeaMera ¢ y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Impolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma mno ¢Qusuke AAa€T OpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeruy OOYy4YeHMs, BOCHUTAHUS U Pa3BUTUSA OOYYaAIOIIMXCS CpelCTBAMU
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 HWHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEHM KaXKIbIM
OoOy4JarommMmcsi, KOTOpble HEOOXOAUMBI i1 MPOJOJKEHHs 00pa3oBaHUs B
opraHu3anusx mnpodecCUOHATBLHOTO O00pa3oBaHWs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U NHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme 1o (QusMke ONpenensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOEHUS Kypca (DM3MKU Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus: JIUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUI K JUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIIMXCS, OCBOMBIIHMX
nporpamMMmy 1o (U3MKEe Ha YpPOBHE CpeaHero oOmero ooOpa3oBaHUs Ha
yrayOJnE€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gu3rke BKIIOYAET:

IUIAaHUPYEMBIE pPE3yJIbTaThl OCBOCHMSI Kypca (PU3UKM Ha YyriayOiaéHHOM
YpOBHE, B TOM YHCJI€ TPEIMETHBIE PE3YJIbTATHI M0 T0JIaM 00YUESHUS;

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 mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIIEH U
NPEAOCTAaBISICT BO3MOKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAMYECKUX
MOJXO/OB K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPHU YCIOBUHU
coXpaHeHus1 00s3aTEIbHOM YaCTH COJIep KaHus Kypca.



®duszuka Kak Hayka o Hambosee OOIIMX 3aKOHAX NPHUPOAbI, BHICTYMas B
KauecTBe y4eOHOI0 IMPEeJAMETA B IIKOJIE, BHOCUT CYIIECTBEHHBIA BKJIAJ B CUCTEMY
3HaHUU 00 okpyxkatoieM mupe. LLKompHBIN Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUTSl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, H3y4aeMbIX XHUMHUEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE U AKTHBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUsI HOBBIX MAaTEpHUAJOB C 3aJaHHBIMH CBOMCTBaMH. M3yueHue
(GU3MKM BHOCUT OCHOBHOM BKIaJ 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 (u3HuKN Ha ypOBHE CpPEHETO 00I1ero 00pa30BaHus MOJIOKEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTMYECKU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HUKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(bopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea zymanumapuzayuu. EE peanuzaiys npeamnosiaracT HCMOJIb30BaHUE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc gusnku yriry0iEHHOTO ypoBHS
IIPEANOAaraeT 3HaKOMCTBO C IIMPOKUM KPYI'OM TEXHHUYECKHUX M TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. IIpu 3TOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHUN M COBPEMEHHbIC TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

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

OcBoeHME cojiepKaHus TPOTPaMMbl TT0 PU3HKE JOJDKHO OBITh MMOCTPOCHO Ha
NPUHLIAIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THUX
IPUHLIKIIOB 0a3UpyeTcsl Ha UCIOIb30BAHUM CAMOCTOSITEIEHOTO YKCIIEPUMEHTa Kak
MOCTOSIHHO JIeHCTBYIomEero ¢akropa ydeOHoro mpomecca. lms yrioyOnaéHHOTO
YPOBHS — 3TO CHCTEMA CaMOCTOSITEJIbHOTO YYEHHUYECKOTO0 OSKCIIEpPUMEHTA,



BKJTFOYAIONIETO (PpOHTAIbHBIE YYEHWYECKHE ONBITHI MPU HM3YYCHUH HOBOTO
Martepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3alnuyd (QU3MYECKOro TpakTukymMa. B mepBoMm ciyudae
MPaKTUKyM mpoBoAuTcs au6o B koHue 10 u 11 kmaccos, nubo0 mocie mepBoro u
BTOPOr0 TOJIYTOJUM B KaXJOM M3 3THX KjaccoB. BTopoit cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce uzyudeHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa MTOHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (@usMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOPHBIX PabOT W MpaKTUKyMa MpeAcTaBieHa €AUHBIM IepeuHeM. BriOop
TEMaTUKH IS 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPoIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIAJICHWE OOYYaIOMHUMHCS YMEHHUSAMH IPOBOJHWTH TNPSIMbIE ¥ KOCBCHHBIE
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH U MOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITTOKEHHBIX TUITOTE3.

bonbiioe BHUMaHUE yHENSETCA PEHICHUIO PAcYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM /U1 pacu€THBIX 3a7a4 MPUOPUTETOM SBIISIOTCS 3aJayd C SBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3UUYECKOM MOJENbIO, TO3BOJISIONINE MPUMEHSITh
M3YUYCHHbIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOrO paszliena Kypca, Tak U
WHTErpUpysl MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3ienioB. [[s kadyecTBEHHBIX 3a/1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsl Ha OOBSICHEHUE/TIpeACKa3aHue 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-
TEXHUUYECKOMY OO0ECIIEUCHHIO y4eOHOTo Ipoliecca Kypc (U3UKH YrTyOJaE€HHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHus JOJKEH U3YYaThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kaObuHere (U3UMKM JOHKHO OBITh HEOOXOIUMOE
nabopatopHoe 00O0pyJOBaHWE [IJIs BBIMOJHEHHUS YKa3aHHBIX B MporpaMMme Io
(bu3MKEe YYEHUYECKUX OIBITOB, JIAOOPATOPHBIX paboOT M padOT MpakTUKyMma, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pYAOBaHHE.

JlemoHCTpanmonHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
MPUHITUIIOM MUHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBACT ITOCTAHOBKY
MEPEUNCIICHHBIX B TMporpaMMe 1O (U3WKE KIIOYEBBIX JIEMOHCTpPAIUNA IS
WCCJICMOBAHMUSI  M3Yy4YaeMbIX  SIBIEHUW ©  TPOIECCOB, JMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

JlaGopatopHoe o00OOpyAOBaHHE [JIsI YUYEHHYECKHUX MPAKTUYECKUX pPadOT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEeuMBAETCS B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJaromuxcs. TeMaTH4eCKue KOMIUICKTHI
7a00paTOPHOTO O0OPYMOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU AQHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIAMH U3y4eHUs] PU3UKHU B 001IeM 00pa30BaHUU SBIISIOTCS:

dbopMupoBaHHEe UHTEpeca M CTPEMJICHHS OO0y4alommxcsi K HaydYHOMY
W3YYECHHUIO TPUPOJBI, PA3BUTUEC UX HMHTEIUIEKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUs U (HOpMHUpPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYEHHsS OCHOB
CTPOCHMS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCTIOIb30BaAHUEM (DU3UUECKUX
3HAHWI U HAYYHBIX JIOKA3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (GU3UKU IS Pa3BUTUS JAPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

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

JlocTikeHne 3TuX 1elield 0oO0ecrneuyrnBaeTcsl peleHueM CIEAYIOIUX 3a1ad B
npoIriecce u3yueHus Kypca (UMK Ha YPOBHE CPEIHETO 00111er0 00pa30oBaHuUs:

MpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00ImMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYIO  (U3UKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupOoBaHUE YMEHUN TPUMEHSITh TEOPETUUECKUE 3HAHUS JIJI1 OOBSICHEHUS
bU3MYEeCKUX SIBJICHUN B TPUPOJE W JUISI TIPUHITHS TPAKTUUCCKUX DPEIICHUHA B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
bu3nyeckoil MOAENbI0, 3a/ay, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHue
bu3nueckol MoJenM, aJeKBAaTHOM YCJIOBUSIM 3a/Jadyd, B TOM YHCIE 3aJay
WHKEHEPHOIO XapaKTepa;

NOHMMaHuEe (U3NYECKUX OCHOB M TPHUHIIUIIOB JEHCTBUA TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIaJICHHE METOJaMH CaMOCTOSITEIbHOTO ITUIAHUPOBAHUSA M TPOBEACHUS
GbU3MYECKX OKCIEPUMEHTOB, aHaJIM3a W HUHTEpHperanud HHpopMaluuy,
ONpeIeNICHHs JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTATA;

CO3/IaHUE YCJIOBUM I PAa3BUTUA YMEHUU INPOEKTHO-HCCIEN0BATEIBCKOM,
TBOPYECKOU JIEATEIIBHOCTH;



pa3BuUTHE UHTEpeca K chepam mpoPpecCuOHATBHON eI TENHHOCTH, CBI3aHHOU
¢ pU3UKOH.

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

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

[Ipennaraempiii B mporpamMme 1o (QHU3MKE TMepeyeHb J1abopaTOPHBIX U
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUYWTENb JElaeT BBIOOP
NPOBEJCHHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYATbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHAs Hayka o npupojae. HayuHslil MeTo/1 Mo3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

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

Crioco6bl  u3MepeHus: (U3MUECKUX BEIMYMH (aHATOTrOBbIE U LU(POBBIE
U3MEPUTEINIbHbIE TPUOOPHI, KOMIIBIOTEPHBIE JATUNKOBBIE CUCTEMBI).

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

MopnenupoBanue (pU3NUECKUX SIBJIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HWJealbHAasl KUIKOCTb, HACAIBHBIN Ta3, TOUYCUYHBIN
3apsn). ['unoresza. @uznueckuil 3aK0H, TPaHULIBI €r0 MPUMEHUMOCTH. Pu3ndeckas
TEOpHUs.

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

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

M3mepeHne cuiibl TOKAa W HaNpsDKEHUS B LENH IOCTOSIHHOTO TOKa IIPH
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.

Mexanuueckoe aBmxkeHHe. OTHOCUTETBHOCTh MEXAaHUYECKOTO JBUKEHUS.
Cucrema orcyéra.

[Ipsimas u oOpaTHas 3a/la4yl MEXAHHUKHU.

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

[lepemenienne, CKOpOCTh (CpeAHsii CKOPOCTh, MITHOBEHHAas CKOPOCTh) W
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKLIUH HAa OCH CHUCTEMbl KOOPJIMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U ITyTH MATEPUATIBLHON TOUYKM OT BPEMEHU U X
rpaduku.

CBoOonHoe majeHue. YcKopeHue CcBOOOAHOro mnajaeHus. JIBukeHue Tena,
OpOLIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAHMHAT, CKOPOCTU H
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX TpaUKu.



KpuBonuneniHoe  nBukeHue. J[BMKEHHME MAaTepUAIIBHOW  TOYKM IO
OKPYXHOCTH. YTJIOBas W JWHEHHas cKopocTh. [lepmom m dactora oOpareHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpOWCTBA W TEXHOJIOIMYECKHE IMPOIECChl: CHUIAOMETP,
JBMKCHHE CHApsIOB, LIETIHbIE, MIecTepéHYaTtble U peMEHHBIE Mepenayd,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Croco0bI ucclie10BaHUs IBKEHUN.

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

[TpeoOpa3oBanne ABMKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

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

Hanpasnienue cKkopoCcTH MpH IBUKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

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

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

N3ydyeHrne HepaBHOMEPHOI'O JIBUYKEHUS C II€JIbIO ONpPEENIEHUs] MTHOBEHHOU
CKOPOCTH.

W3mepenune yckopeHusi npu MpsSMOJIMHEHHOM PAaBHOYCKOPEHHOM IBU)KEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBUKCHUH.

N3Mepenue  yCKOpeHUs CBOOOJTHOTO naJICHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue IU(PPOBOI J1TabOpaTOpUN).

W3yyenue [ABWKEHHS Tejla, OpOIIEHHOro Topu3oHTaibHO. IlpoBepka
THIOTE3bI O TIPSAMOM MPOMOPIUOHAIBHON 3aBHCHUMOCTH MEXIY JaIbHOCTHIO
noJiéTa U Ha4aJlbHOM CKOPOCTHIO TeJa.

W3ydyeHue IBWKEHHUS Tella MO OKPYXKHOCTH C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH TepHOJia OOpalleHHs] KOHMYECKOTr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbii 3akoH Hprorona. MHepumanbHbple cucteMbl otcu€ra. [IpuHimn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 17151 MaTepUaIbHOM TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

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

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOTO IMaJIeHUSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETBI W OT reorpapuyeckoll IMMPOTHL. JIBUXKEHHE
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 tpenusa. Cuna cOnpoOTHUBICHUS TNpPU JBUKEHUU Tena B
JKAJKOCTH WX rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBHUKECHHS.

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

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

Hemoncmpauuu.

HabGnronenue qBUKEHUS Tell B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

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

CpaBHEHME  PaBHOAECHCTBYIOIIEM  NPWIOKEHHBIX K TEIy CHUI C
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLIMAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOACHCTBUSA TEI.

HN3mepenne macc no B3auMOICHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOABEME U MA/ICHUH.

L{eHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THUIIOTE3bI O HE3aBHUCHMOCTH BPEMEHHM JBUXKEHHUS Opycka IO
HAKJIOHHOU INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MacChl.



HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAKOIIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

N3ydyeHne NBUXKEHUS CUCTEMBI TEJ, CBSI3AHHBIX HUTBIO, IEPEKUHYTOU Yepe3
JETKui OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucuMOocTH Frp(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. [locTymarenbHoe W BpallaTebHOE JBHKCHHUE
TBEpHOro Teina. MOMEHT CHibl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuibl.
CrnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

YcoBus paBHOBECHs TBEPAOIO TeEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PAaBHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEIbHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Jemoncmpayuu.

Y ciioBUsI paBHOBECHS.

Bunaer paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne yciaoBUM pPaBHOBECHS TBEPAOTO Tejla, HMEIOLIETO 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 MaTepHUaIbHbIX TOYEK. LleHTp macc
CHUCTEMbI MAaTEpUAIbHBIX TOYEK. Teopema 0 ABUKEHUHU LIEHTPa Macc.

NMnynibe CUITBI M U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

MomeHT umiynbca mMarepuanbHOM TOUkW. [IpeacraBieHue O COXpaHEHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

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

MOoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOYKH. Teopema 00 W3MEHEHHH
KMHETUYECKOU JHEPTUU MATEPUAIIBHOU TOUYKH.



[loTeHumanbHple W HENOTEHIMANbHbIE CWIbL. [loTeHUMalbHAs >HEprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
TeJa B TPABUTAIIMOHHOM T0JIe OJHOPOJIHOTO Iapa (BHYTpH U BHe Iiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThbsi KOCMUUYECKAsA CKOPOCTb.

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

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymM s UACaTbHOM KUAKOCTU KaK CIEICTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKON YHEPTHH.

TexHu4yecKkre yCTpoMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: IBHKEHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHCTOJET, THPOCKOI, (PUIYypHOE KaTaHHE Ha
KOHbBKax.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3MeHeHne sHepruM Teja MpU COBEPIICHUN PadOTHI.

B3anmHble NpeBpallleHUs] KUHETHYECKONM WM MOTEHLUHAIBHOW SHEpPruil MpH
JEUCTBUU Ha TEJO CUJIbI TSYKECTU U CHIIbI YIIPYTOCTH.

CoxpaHeHue dHEepPruu Ipu CBOOOTHOM A/ ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

M3mepeHne nMIysbca Teja o TOpMO3HOMY ITyTH.

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

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccnenoBanre COXpaHEHHs UMITYJIbCA ITPH YIIPYTOM B3aMMOJIEHCTBHH.

N3Mepenre KHHETUYECKON YHEPTUU TEJIA 10 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TTOTEHIIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TpEeHUSI.

Onpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckon Tteopuun (MKT), ux
ombiTHOe oOocHOBanue. Jluddysus. bpoyHoBckoe nBmwKeHHe. XapakTep
JNBWKEHUS W B3aUMOJEWCTBHMS 4YacTHI] BewecTBa. MoJenn CTpOEHUs TIa3oB,
KHUAKOCTEH M TBEPIBIX T€N U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE 3THUX



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

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

Mopenbs HIealbHOrO ra3a B MOJIEKYJIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
ra3za JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AoOcomoTHas
TeMriepatypa (mkana temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccrl B
UJcabHOM Tra3e C T[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MIPE/ICTaBICHUE U30MPOIIECCOB: U30TEPMa, U30X0pa, u300apa.

CBs3p  MEXIy JaBICHUEM M CPEIHEM  KHUHETUYECKOW  JHEpPrueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHYKEHUS MOJIEKYJ HJI€aJbHOrO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIbHOTO ra3a).

CBs13b a0COJIIOTHOM TeMITepaTypbl TEPMOJIUHAMUYECKON CUCTEMBI CO CPEHEH
KMHETUYECKOU dHEpPruei MocTynaTeIbHOro TeIIOBOIO IBUKEHUS €€ YACTHII.

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

Jemoncmpayuu.

Mopenu IBUXKEHUS YaCTHL] BEIIECTBA.

Mogens OpOyHOBCKOTO JABUKEHUSI.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Huddy3us sxuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

HccnenoBanre Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS 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 BHEIIHUX YCIOBUW IS
TEPMOJIMHAMUYECKON CHUCTEMBbI. BHENIHNE U BHYTpeHHKE napaMeTpsol. [lapameTpsl
TEPMOJMHAMHUYECKON CUCTEMbl KaK CPEHUE 3HAYEHUS BEIUYUH, OMUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawasio TtepMoauHaMuku. (CamMONpOU3BOJIbHAS — pelaKcaluus
TEPMOJIMHAMHYECKOW CUCTEMBI K TEMJIOBOMY PaBHOBECHIO.

Mopnens wuIeanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YypaBHEHWI:
ypaBHeHue MenneneeBa—Kiamnelipona u BbIpakeHUE JJI1 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 TepMoJuHaMUKe. 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. YAelnbHasi ©  MOJIIPHAS
TEIUTOEMKOCTH BelleCcTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHUs
ToruBa. Pacuér kommuecTBa TemoThl mnpu Temionepenaye. [lonsarue o0
aanabaTHOM Tpoliecce.

[lepBblidi 3aKkOH TepMOAMHAMHKU. BHyTpeHHsAss »sHeprus. KommuectBo
TEIUIOTBI W paboTa Kak Mepbl U3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3akoH TEpMOJMHAMHUKHA [JI1 PABHOBECHBIX MPOIECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs aanabara. AGCOIIOTHAS TeMIeparypa.

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

[TpuHuMIb! HecTBUA TerIoBbiX MamuH. KIT/T.

MaxkcumansHoe 3Hauenue KII. [ukin Kapno.

DKOJIOTMYECKHUE aCTEeKThl UCIOJIb30BAaHUS TEIUIOBBIX ABUTaTenei. TerioBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpeibl.

TexHuueckue yCTpONCTBA U TEXHOJOTMYECKHE IMPOLIECCHl: XOJIOAWIbHHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpAaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTWIM3ALMUS «TEIJIOBBIX» OTXOJI0OB C
MCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHMYECKOTO TOTUIMBA JIJIs
BBIPAOOTKU «TEIUIOBOM» U 3JIEKTPOIHEPTUHU.

Hemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTuuecKoM pacIlIupEeHUN.

Bo3nymHoe orauso.

CpaBHeHUE yACNbHBIX TEINIOEMKOCTEN BELIECTB.



CriocoObl M3MEHEHUST BHYTPEHHEN DHEPTUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue nponecca OCThIBAHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHjaeHcanusa. McmapeHue W KumneHue. Y aeiabHas
TEIJIOTa MapooOpa3oBaHus.

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. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lnmaBieHne W KpucTamM3auusa. YJIeJbHAs TEIJIOTa IUIABJICHUS.
CyOnumarnusi.

Hedopmanuu tBEporo Tena. Pactsokenue u cxatue. Cnpur. Moayns FOHra.
[Ipenen ynpyrux nedopmarmii.

TemnoBoe pacmupeHue XKUIKOCTEH U TBEPABIX Te, 00bEMHOE M JMHEHHOE
pacipenre. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUHUHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEpPTUH B (PAa30BBIX NMEPEX0OIAX.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHoctHoe HaTspKeHHE. Ko huimeHT MOBEpXHOCTHOTO HATSHKEHHUS.
Kanumisipasie sBienus. JlapineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlaraca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKUE TIPOIIECCHI:  KUJKHUE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>XKEHHOM JTaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUSL.

OMNBITH C MBUTBHBIMU TJIEHKAMH.

CmauunBaHue.



Kanwisipaeie siBiIeHUS.

Mopenu HEHBIOTOHOBCKOMW KUJKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCIAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TIAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  JeopMald  pe3UHOBOro oOpasma  oT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanys Tel U €€ NPOSBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buzaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHUAJIEKTPUKA W  IOJYHPOBOIHHKHU.
DJIEMEHTApHBIN JJIEKTPUYECKUN 3apsl. 3aKOH COXPAHEHUSA DJIEKTPUYECKOrO
3apsna.

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

HampsoxkéaHocth  anekTpuueckoro  mosisa.  [IpoOubiid  3apsa.  Jluauwu
HaIpsKEHHOCTH DJIEKTPUYECKOTO MoJsA. OTHOPOIHOE ANEKTPUYECKOE TOJIE.

[IoTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO 0. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loreHnumaneHas dSHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHUMaN 3MEKTPOCTaTUYECKOTO NOoJIsA. CBA3b HANPSKEHHOCTH TOJIS U PA3HOCTH
NOTEHIMANIOB ISl DAJIEKTPOCTATUYECKOrO TMojis (KaKk OJHOPOAHOTO, TaK 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 JIMHUN HaNpsHKEHHOCTH 3TUX TOJEH |
DKBUITOTEHLIIMAIBHBIX ITOBEPXHOCTEN.

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

JvanexTpuku B BJIEKTPOCTATUYECKOM roJe. Jlusnextpruyeckas
MIPOHUIIAEMOCTh BEUIECTBA.



Konpencarop. DIeKTpOEMKOCTh KOHJEHCATOpPA. DIEKTPOEMKOCTh IJIOCKOTO
KOH/JIEHCATOpA.

[TapannensHOE coenMHEHNE KOHIEHCAaTOPOB. [locmenoBarenbHOe 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, renepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

DJIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIaPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U JICUCTBUE KOHJIEHCATOPA MTOCTOSHHOM Y MMEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus IEKTPUUECKOTO MOJIS 3apKEHHOT0 KOHJIEHCATOpa.

3apsaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomaol, npaKmuKym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHnne npoTekaHusi TOKa B LEMU, COJACPHKAILIECH KOHIEHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) 1pu
IIOCJIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHbwlil 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOrO TOKA. MCTOYHUKH
toka. Hanpsikenue U u D1C é.

3akoH OMa J1sl ydacTKa LEMu.

DIIEKTPUYECKOE COIPOTHUBIICHUE. 3aBUCUMOCTh CONPOTUBJICHUS
OJIHOPOJHOTO TMPOBOJHUKA OT €ro MJUHBI M IUJIOIIAJM MONEPEYHOTO CEUCHHS.
Y nenpHOE CONMPOTHUBIICHUE BEILIECTBA.

[TocnenoBaTenpbHOE, MAPALICIBHOE, CMEIIAHHOE COEAUHEHUE MPOBOJHUKOB.
Pacuér pazBeTBi€HHBIX ekTpruueckux nenei. [Ipasuna Kupxroda.



Pabora snekrpudeckoro Toka. 3akon [xoyns—Jlenua.

MOIIHOCTE 3JIEKTPUYECKOrO TOKA. TerioBas MOIIHOCTb, BbIAENSEMas Ha
pe3ucTope.

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

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

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

Jemoncmpayuu.

N3mepeHue cuiibl TOKa U HaMPSHKEHUSL.

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

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

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIICHUS MPU TOCTOSIHHOM
HaIpPsHKEHUH.

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

CrniocoObl coelMHeHHns UCTOYHUKOB Toka, DJIC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIFOCAMH MCTOYHHKA TOKa
OT CHJIBI TOKA B IIEIH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro CONPOTUBIIEHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUSI IS JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npejesa u3MepeHus ammnepMmerpa (BoJIbTMETPa).

N3mepenue D/1C u BHYTPEHHETO COMPOTUBIICHUS UCTOYHHKA TOKA.

UccnenoBanne 3aBucuMoctud DJIC rambBaHMYECKOTO 3J€MEHTa OT BPEMEHHU
MPU KOPOTKOM 3aMBbIKaHHH.

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

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

Tema 3. Toku 6 pa3nuunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOJAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbh COINPOTUBIECHUSI METAIOB OT
temneparypbl. CBEpXIPOBOAUMOCTb.



DneKkTpuYecKuil TOK B Bakyyme. CBOICTBA AIEKTPOHHBIX ITyYKOB.

[TosrynnpOBOJHUKH. CoOcTBEHHass M MNpPUMECHAass  IPOBOJUMOCTb
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJIEKTPUYECKUA TOK B 3JIEKTPOJUTAX. DJIEKTPOJUTHYECKAS IUCCOLMALUA.
Onexrposn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSITENBHOTO pa3psana. Monnus. [1nazma.

TexHU4ecKue yYCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: Ta30pa3psiIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBbIE NPUOOPHI: JHOJ,
TPAH3UCTOP, (OTOAMOA, CBETOAMOJ, TajbBaHUKA, paPUHUPOBAHUE MENH,
BBITUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHeHHE MPOBOJIMMOCTH METAJIIOB U TIOJYIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuit saxkcnepumenm, nabopamopnoie padomol, nPAKMUKyMm.

HaGmronenue amextposusa.

N3mepeHne 3apsaa OTHOBAIEHTHOTO MOHA.

HccnenoBaHve  3aBUCMMOCTH  CONPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U 1U(GPOBBIX U3MEPUTETBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYMKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTMYMH.
OneHka rpaHul NOTPEMIHOCTEN.

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

MesxknpeaMeTHbIE CBA3H.

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

Mesicnpeomemmusvie nonamus, C6A3AHHbBIE C U3YYCHUEM MEM 0006 HAYUHO20
no3HanuA: SBICHUE, HAy4YHbIH (akT, runoresa, (pusmyeckas BEIUUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHE, SKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, H3MEpPEHUE,
MOTPEIIHOCTA U3MEPEHUI, U3MEPUTENbHBIE MPUOOPHI, UPPOBas TadopaTOpusI.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHHMH. JIuHeilHas QyHKIuS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTops!l u UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHE BEIIECTBA, CTPOECHUE AaTOMOB M MOJEKYI,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, XKHUJIKHE KPUCTAIIIbI, HIEKTPUUECKUE
CBOMCTBA METAJUIOB, AJIEKTPOIUTHIECKAS AUCCOIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOIIHS.

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

Texnonozua: npeodOpa3oBaHue ABUKCHUN C HCIOJIb30BAaHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMHK), MCTOIb30BAaHME 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTEb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBON XOJIOJUIBHUK, KOHIULMOHEP, TEXHOJIOTUU
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Paznen 4. diekTpoauHamMuka.

Tema 4. Macnummnoe noe.

B3auMopnencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM MHAyKUuH. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJEU. JIMHUYM MarHUTHOU MHAYKIIUH.

MarnutHoe 1oJjie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHMKA, KATYIIKU U
KpyroBoro Butka). OneIT Jpcrena.

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YaCTHUILIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

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



TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: ITPUMEHEHUE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYyJbTUMETP,
AIIEKTPOABUTATEND SIKOOU, YCKOPHUTENHU 3JIEMEHTAPHBIX YaCTHII.

Jemoncmpayuu.

KaptnHa  nuHHMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  MOJOCOBOTO U
M0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

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

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

[eiicTtBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue ABM>KEHUS MMy4YKa 3JEKTPOHOB B MArHUTHOM ITOJIE.

[TpuHIMT NENCTBUS AIIEKTPOU3MEPUTEIILHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccenmenoBanre MarHUTHOTO TTOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue CBOMCTB (peppOMarHETUKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuibl Ammepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBneHue DNEKTPOMAarHUTHOW MHAYKUMU. [IOTOK BekTOpa MarHUTHOM
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Dapajes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuo Jlenua.

NunyktuBHOCTh. KaTymika HWHAYKTUBHOCTH B II€MH IOCTOSHHOTO TOKA.
SBnenue camonnaykuu. I1C caMOMHAYKIINH.

DHeprusi MarHUTHOTO TOJISl KATYIIKU C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHHUYecKue yCTpPONMCTBA M TEXHOJIOTMUECKHE MPOLECCHl: MHAYKIIMOHHAS
I€Yb, COJICHOU/, 3allUTa OT JIEKTPU3ALHUH TN MPU ABUKEHUH B MArHUTHOM IOJIE
3emu.

Hemoncmpayuu.

Hab6nronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

UccnenoBanne 3aBucumoct IJC MHAYKIMUM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKa.



IIpaBuio 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.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS] CAMOMHAYKIIAH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

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

Ammutyna U ¢asza kojebanuil. CBsI3b aMIUIUTYIbI KOJEOAHUN HMCXOMHOU
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHUH €€ CKOPOCTU U YCKOPEHUSI.

[lepuon u yactotra konebanuid. Ilepuon Manbix CBOOOIHBIX KOJieOAHMI
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3atyxaronux kKojaebanusx. BeiHy»)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOIEOaHUSI.

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

Jemoncmpayuu.

3amnuch K0ae0aTeIbHOro ABYKECHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHWl Ipy3a Ha HUTH OT
aMILTATYIBI.

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

UccnenoBanune kosneOaHWN Tpy3a Ha MACCHUBHOM MpPYXHHE C IENbIO
dhopMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MPYKMHHOTO MasiTHUKA.

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

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

HaOnronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



W3mepenue mnepuona CBOOOIHBIX KOJIEOAHMII HUTSAHOTO M MPY>KUHHOTO
MasITHUKOB.

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

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKUHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTYyXAIOINX KOJIEOAHMIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanus.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
ujeanbHOM KosiebaTenbHOM KOHType. ®opmyrna Tomcona. CBsA3b aMILTUTYIbI
3apsja KOHAEHCaTopa C aMIUIMTYJOM CHIIbI TOKA B KOJ1e0AaTeTbHOM 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 HaNpsDKEHWS NpU PA3IUMYHOM (opme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

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

WneansHbiii  Tpancopmatop. IlpomsBoactBo, mnepegaya U MoTpeOIeHUE
AIEKTPUYECKON IHEPTUU.

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

TexHUYeCcKUe yCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, TUHUU JIEKTponepeaay.

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJIHBIX KOJI€OAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopenp 31eKTPOMAarHuTHOTO TE€HEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO U MPUHIIMI ASHCTBUS TpaHchopmaTopa.



Mopens nMHUYM 3IEKTpOoIIepeIadn.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npAKMUKYM.

Nzyuenue tparncopmaropa.

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

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanre pabOThl HCTOYHUKOB CBETA B IIETIH TIGPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA HMX pacnpocTpaHeHus. llomepeunbie u
MPOJOJbHBIE BOJHBL. llepuon, CKOpOCTh pacmpoCTpaHEHHs] W JJIMHA BOJIHBL.
CBoiicTBa MEXaHMYECKUX BOJIH: OTpa)K€HUE, MpeioMJIeHHe, WHTep(epeHius u
nupakius.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

[ITymoBO€ 3arpsI3HEHUE OKPYKAOLIEN CPEBI.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3ITyYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmHast oprieHTaIMs BEKTOPOB B AJIEKTPOMAarHUTHOW BOJIHE.

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

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

[TpuHIMIIBI paIMOCBA3U U TENIEBUICHUS. Pagnonokanusi.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIENH CPEIBI.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-neup,
yJIbTPa3BYKOBas IMATHOCTUKA B TEXHUKE U MEJIUIIMHE.

Hemoncmpauuu.

OO0pazoBaHue U pacpoCTPaHEHUE MTOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJICOaHUH.

HaOmronenue otpakeHus U IpeJIOMIICHUS] MEXaHUYECKUX BOJIH.

HaOmronenune nuatephepeHunn 1 1udpakiinu MEXaHUueCKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHUE.

HaOmnronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOM KoJeOaHUM.

HccnenoBanne CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUe,
pesIoMJICHUE, TOSpU3ans, Tudpakius, UHTepdepeH .

Oo6napyxeHue nHGPaKPaCHOTO U YIbTPAPHOIECTOBOTO U3TyUEHUHN.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.



M3yueHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

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

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

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS CBETAa. AOCOIIOTHBIN MMOKa3aTelb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
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.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHbIil yroyl IOJIHOrO BHYTPEHHErO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTOsiHUS TOHKOM c(epruyeckoil JHH3bl OT €€ F€OMETPUH U OTHOCHTEIBHOTO
IOKa3aTes 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
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AaX U UX CUCTEMaX.

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmnus cBera. KorepeHTHblE HCTOYHUKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB M MHUHMMYMOB B HWHTephEpEeHIIMOHHON
KapTUHE OT [JIByX KOTEPEHTHBIX HCTOYHUKOB. [IpuMepbl KIaCCHYECKHUX
UHTEPPEPEHIIMOHHBIX CXEM.

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

ITonsapuzanus csera.

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

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeoMIIeHUs CBETA.

HaOnronenue noJiHOro BHyTPEHHETro oTpakeHus. Mojieib CBETOBO/Ia.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepennm cBera.

HaOmronenre nBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habmronenne nuppakiilmOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

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

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IIOCKOTO 3€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 HIETAX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepenune IrHbBI CBETOBOM BOJIHBI.

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

Pa3znes 6. OcHOBBI cIeUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

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

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHria.
VYcioBue npudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHU U COKPAIICHUE JJIHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

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



TexHuueckue yCTpOMCTBA U TEXHOJOTMYECKUE MPOILECChl: CIIYTHUKOBbBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHII.

Y4eHNYeCKui IKCIIEPUMEHT, JIA0OpaTOPHBIEC PAOOTHI, MPAKTHKYM.

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

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBECHOE TEIJIOBOE M3JIy4YeHHE (M3JIydeHHE aOCOIMIOTHO YEPHOTO Tea).
3akoH cMmemenuss Buna. ['unore3a [1nanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotorddext. OnbiTel A. I'. CtoneroBa. 3akonsl ¢oTodddexra. YpaBHeHUE
OitamreitHa 11t potoaddexra. «KpacHas rpanuna» pororddexra.

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

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIW3alUu JABWXKYylIelcsa vactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3m. Judpakiius 3J1eKTpOHOB Ha KpUCTaJIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eiizendepra.

TexHH4eCcKkre YCTpPOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemenT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOIMO/.

Jemoncmpayuu.

®oTor(PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYOPOBOJHHKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanne ¢hoTope3nucropa.

N3mepenune nocrosiaHol [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

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

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u norsiouienre GOTOHOB MPHU MEPEXOAE aTOMa
C OJTHOTO YPOBHS SHEPTUU HA JAPYTOH.



Bunbl cnektpoB. CrieKTp ypOBHEH 3HEpruu aTomMa BOJI0POIa.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

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.

3aKkOH pPaJANMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TONBI B IPHUPOJE.
CBolCTBa MOHM3HUPYIOMIETO M3JIyYeHHs. BiusHHEe paguOaKTUBHOCTH HA >KUBBIC
opranu3mbl. EcrecTBeHHbII QOH U3nydeHus. Jlozumerpus.

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

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

MeTtonbl peructTpaiuy U UCCIEAOBAHUS SJIEMEHTAPHBIX YaCTHII.

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

®usuka 3a npeaenamu CrtaHpapTHol Mojenu. TéMHass matepust U TEMHas
SHEprusl.

EnuHcTBO Qu3nueckoil KapTUHBI MUPA.

TexHn4ecKkre yCTpOUCTBA U TEXHOJIOTHYECKHUE MPOLIECCHI: JO3UMETP, KaMepa
Bunbcona, saepHBI  peakTop, TEPMOSIEPHBIM peakTop, aToMmHas OomoOa,
MarHuTHO-PE30HaHCHAs ToMorpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanre TpekoB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanre paguoakTUBHOTO (DOHA C MCTIOJIB30BAaHUEM JI03UMETPA.

N3yuyenue nornomieHus 0eTa-4acTuIl aTFOMIUHUEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BUTUS acTpoHOMUU. [IpuKIIaiHOE U MUPOBO33PEHUECKOE 3HAUEHHE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (U3UKHA IS OOBSICHEHHS TPUPOIBI
KOCMHUYECKUX O0BEKTOB.

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

Bun 3Bé3gHoro Heba. Co3Besnus, SpKue 3BE3MBI, IUIAHETHI, WX BHIUMOE
JIBUKCHUE.

CosiHeuHas cucrema.

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

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmmMa «CeKTpaabHbIN KJIacc —
CBETUMOCTB». 3BE3/BI TJIABHOM ITIOCIEIOBATEIBHOCTH. 3aBHUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM TMOCJIEAOBATEIIbHOCTU. BHYyTpeHHEe CcTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Namaktuke. Tunel ranaktuk. Pagnoranaktuky m kBasapsl. UEpHBIE ABIPHI B SApax
TraJIaKTHK.

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

Macumrabnas crpyktypa Beenennoil. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

Habmronenus 3BE3mHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIB30BaHUEM
KOMITBIOTEPHBIX TPUJIOKECHHUHN ISl OTPEICIICHHS TTOJI0KECHHSI HeOSCHBIX 00BbEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

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

Du3nvecKuil MPaAKTUKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOIIOTHBIC 1 OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPECHUH (PU3MYCCKUX BEIIMYHH.
O1ueHka rpaHul] HOTPEUIHOCTEN.

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

O0o01marniee NOBTOPEeHHUeE.



O0o061menre U cucTeMaTu3alus CoAepKaHus pa3fenoB Kypca «MexaHukay,
«MonekynsipHas pu3nka U TepMOIUHAMUKA», « DIEKTpoaUHaAMHKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHAIBHON TEOPUU OTHOCHTEIBbHOCTH», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku M acTpOHOMHM B 5SKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CUCTEMATH3UPYIOIIEH, OOBSICHUTEIbHOW W  IMPOTHOCTHYECKOW  (yHKIIUN
busnyeckoil Teopuu, poib HU3NIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (u3NYeCKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpPa B OOIIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIEHUNA O IPUPOIE.

MexnpeaMeTHbie CBA3M.

NUzyuenne kypca ¢usuku yriyonéHHoro ypoBHs B 11 kiacce
OCYILECTBIIIETCS C YYETOM COAEPIKATEIBHBIX MEXKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmuvie ROHAMUA,C6AZAHHBIE C UYUECHUEM MEMOO06 HAYUHO20
nO3HaHuA: SBICHHWE, HAay4yHbId (DaKT, rumnoresa, (pU3MUecKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuxka: pelIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETpHUYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKAECTBO. BEKTOpPBI M MX NPOEKIMU HA OCH KOOPIAMHAT, CIIOKEHHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocus: >nektpuyeckue SBIECHUS B JKUBOW MpUpOAE, KoseOaTeabHbIe
JIBW)KCHUS B JKMBOW MPHUPOAE, OKOJOTHMYECKHME PHUCKUM IIpU NPOU3BOACTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yJIBTPa3ByKOBasl JHMArHOCTUKAa B MEIWLHMHE, OINTHYECKHE SBICHUS B JKUBOU
MIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUINYECKAsl CTPYKTYpa TBEPIBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHasus.

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

Texnonozusn: TPUMEHEHHE ITOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
AJIEKTpOJIBUTATENb SIKOOM, reHepaTtop MEepeMEHHOTOo TOKA, MHAYKIMOHHAs IeYb,
JMHUAN 3JIEKTponepenad, 3JEKTPOABUraTelb, pasap, paaiuoNpUEMHUK, TEIEBU30D,
anTeHHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JHMArHOCTUKAa B TEXHHKE,



NPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJTHEUHAsI OaTtapes, CTyTHUKOBbBIE
PUEMHMKH, SJIEPHAsA DJHEPTEeTHUKA U IKOJIOTUYECKUE aCIIEKThI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMBI T10 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yJbTaTbhl OCBOCHMS YyuyeOHoro mnpeamera «Duszuka»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJULMOHHBIM LEHHOCTSAM POCCUHUCKOro OOIIECTBAa, PAaCHIMPEHUE >KU3HEHHOIO
OMbITA U OMbITA AEATEIbHOCTH B MPOILIECCE pealn3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCIIE B YACTH:

rPaKIAHCKOINOBOCIIMTAHUSA

e C(OpMUPOBAHHOCTh TIPaXJAHCKOW  MO3MLIMH  OOy4arollerocss  Kak
AKTUBHOTO M OTBETCTBEHHOI'O WJIEHA POCCUICKOTO OOIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO JESATEIBHOCTh B MHTEPECAX IPaKAaHCKOTO
oOIecTBa, Yy4YacTBOBaTb B CaMOYIpaBlIeHWH B  00pa30oBaTebHON
OpraHu3aluu;

e YMEHHME B3aUMOJICHCTBOBATH C COLHAIbHBIMM HHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKUIUSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTHYECKOTOBOCIIMTAHUA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTPUOTU3MA;

e IIECHHOCTHOE OTHOUIEHWE K TOCYAAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCUICKUX YUYEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOIOBOCIIUTAHMSA:

e c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO MOBEICHUS;

e CIOCOOHOCTH OIEHWBATH CUTYAllMIO M MPUHUMATh OCO3HAHHBIE PEILICHUS,
OPHUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OyAyIIETO.

ICTETHYECKOTOBOCIIMTAHMSA:

e DOCTETHMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETHUKY HAyYHOTO

TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.
TPYAOBOIOBOCIIUTAHMSA:



WHTEPEC K pa3IuuHbIM chepaM mpo(ecCHOHATBHON AESITEIBHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiei mpodeccuu U peain30BhIBaTh COOCTBECHHBIC
KU3HEHHBIC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHWI0O W CamMo0Opa30BaHUIO B
o0nacTu GU3HKU HA TPOTSHKEHUN BCEH KU3HH.

IKOJIOINYECCKOIOBOCIINTAHUSA

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

IUIAaHUPOBAHUE M OCYIICCTBJICHHE ACHCTBUN B OKpyKalolled cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTUHAYYHOI'OIIO3HAHUSA:

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

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

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
Ba3zoBniesornueckneeicTBuA

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

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

BBISIBJIATH 3aKOHOMEPHOCTH M MPOTHUBOPEYMS B PacCCMATPHUBAEMbIX
(bU3NYECKUX SIBICHUSIX;

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

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU MOCIIEICTBUN JIESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

Bba3zoBbienccienoBarejbcKkueeiCTBHA .

BJIa/IETh HAYYHOH TEPMMHOJIOTHEN, KIFOUYEBBIMHU MOHATUSMU U METOJaMU
buznueckoil HayKu;



BIAJCTh  HABBIKAMH  y4€OHO-UCCJIEAOBATEIIbCKOM W MPOEKTHOM
NEATETLHOCTH B 00JacTH (PU3HUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
COJIepKaHMsl, IPUMEHEHUIO PA3JIMYHBIX METO/IOB IMO3HAHUS,

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 TNOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIPETANN, MPEOOPA30BAHUIO U PUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJu3UpOBaTh 3ajady,
BBIIBUTaTh TUIIOTE3y €€ pElIeHUs, HaXOIUThb AaAPTyMEHThl A
JIOKA3aTeIbCTBA CBOMX YTBEPIKICHUM, 3aJaBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHbIE B XOJI€ PELICHHS 3aJaud pe3yJbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, TPOTHO3UPOBATh N3MEHEHHE 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 TMEPEHOCUTh 3HAaHMUS 1O (GU3NKE B TPAKTUYECKYIO 00JacTh
KU3HEICSATEIbHOCTH;

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 HABBIKAMM MOJy4YeHHUs] MHPOpMALMKU (PU3HUECKOTO COJEpP KaHUS
U3 HCTOYHUKOB Pa3HBbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOUCK,
aHalli3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOpMAlUU pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh0CTOBEPHOCTHMH(MOPMALIHH;

UCIIOJIb30BaTh CpPEACTBa HMH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJIOTU B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
TUYECKUX HOPM, HOPM MH(OPMAIMOHHOW O€30MaCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEPKAHMSI B Pa3IMUHBIX (popMmaTax c
yu€TOM Ha3HayeHWs WHGOpPMalMU M IIeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIU3aIIH.

KoMMmyHHKaTHBHBICYHUBEpPCAJIbHbIeyYeOHble1eliCTBUSA:



OCYIIECTBIATh OOIIEHWE Ha YpoKax (U3UKH W BO BHE-YPOUHOU
NEeSATEIbHOCTH;

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

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

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM |
VHAMBUYaJIbHON pa0oThI;

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

NPUHUMATh LEIM COBMECTHOW JE€ATEIbHOCTH, OpPraHu30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IUIaH
NEHCTBUM, pacpeessaTh pojid ¢ y4ETOM MHEHUI YYaCTHUKOB, OOCYKIaTh
pe3yJIbTaThl COBMECTHON padOTHI;

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

npeajiaraTh HOBBIE IPOEKTHI, OLEHUBATh HUAEH C NO3UWLUUU HOBHU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYULIECTBJIATh MO3UTUBHOE CTPATErMYECKOE IIOBEJCHUE B PA3IMYHBIX
CUTyallUsIX,  MPOSIBISATH  TBOPUECTBO M BOOOpakeHue,  ObITh
WHUIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATENIBHO ~ OCYIIECTBIIATh  ITO3HABATEJIBHYIO  JEATEIBbHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUH, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEIICHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBIMIOJHEHUS MPAKTUYECKONW padOThl ¢ YYETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOYTEHU;
JaBaThOIIEHKYHOBBIMCUTYAITUSIM;

pacuMpsTh  paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

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

OLICHUBATHIIPUOOPETEHHBIMOIBIT;

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

CﬂMOKOHTpOJIb, IMOIUOHAJIbHBINNHTEIICKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAaIUsIM, BHOCUTh KOPPEKTUBBI B IESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

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

UCIIOJIB30BaTh TPHUEMBI pedieKkcu sl OICHKA CHUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INMPHUHUMATh PEHICHUS] MO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E PE3yJIbTATOB
JICATEIILHOCTH;

MPUHUMATH Ce0s, TOHUMAas CBOM HEAOCTATKU U JJOCTOMHCTBA,

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3YJIbTaTOB
JICATEIILHOCTH;

MpU3HaBaTh CBOE MPABO U MIPABO APYrUX HA OLIUOKH.

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

COBEPIIEHCTBYETCS AMOLMOHAIIbHBIN UHTEIUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHHWS,  BKJIIOYAIOLWIErO0  CIOCOOHOCTh  MOHUMATh  CBOE

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

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBIISATH TMOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAILIUU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOJS U3
CBOMX BO3MO>KHOCTEH;

OMIIATUH, BKJIIOYAIONIEH  CIIOCOOHOCTh TMOHHMMATh AMOITMOHAIBHOE
COCTOSIHUE JPYTMX, YYWUTHIBATh €ro TPH OCYIICCTBICHUH OOIICHMSI,
CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

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

[TPEAMETHBIE PE3VJIbTATHBI



K xonny oOyuenus B 10 knacce mpeIMeTHBIE pe3yNbTaThl HA YIrIyOIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUH:

NOHMMATh POJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COIMaNIbHOM M JITHYECKOM cdepax NeATeTbHOCTH
4eJioBeKa, POJib U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPA,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (HU3MYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKHU, POJb (U3UUECKON TEOpHUH B
dbopMHUpPOBaHUU MTPEACTABICHUHN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeie (u3ndeckux Tel U
IpOLIECCOB (SIBJICHMI): WHEpLMAIbHAs CHCTEMa OTCYETa, aOCOIIOTHO
TBEpIOE TEJO, MAaTepHUAIbHAs TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
cBOOO/IHOE mMajJieHue, abCoNOTHO ynpyras naedopmanus, aOCOIOTHO
ynpyroe 1 a0COJIFOTHO HEYNIPYroe CTOJIKHOBEHHUS, MOJIEIH T'a3a, KUIAKOCTU
U TBEPAOro (KPUCTAITMYECKOTO) Tela, UI€adbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUYECKOE TI0JIE;

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

aHANM3UPOBaTh M OOBACHATH MEXAaHUYECKHE IIPOLECCHl U  SIBJICHUS,
UCIIOJIb3YysI OCHOBHBIE TIOJIOKEHHS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABWKEHUS, (HOPMYJIbl KHHEMATUKH PABHOYCKOPEHHOTO
JBUKEHMsI, NpeoOpazoBaHus ['amwies s CKOPOCTH U IEpeMELIeHHUS,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUs, 3aKOHbI COXPAHEHUs UMITYJIbCA U MEXAHUYECKOU
DHEPrUH, CBSI3b Pa0OTHl CUJIBI C U3MEHEHHEM MEXaHUYECKON 3HEepruu,
yCIOBUSL paBHOBECHs TBEPAOrO Tena), MPU OSTOM HCIOJIb30BATH
MaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: IIpeoOpa3oBanuii ['anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXaHHUYECKON IHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAM3UPOBATh U OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble moJoKeHHs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] HWJCAIbHOTO Ta3a CcO CpeaHen
KUHETUYECKOU DHEPIrUEN TEIUJIOBOTO JBMIKEHUS M KOHILIEHTPALMEW €ro
MOJIEKYJ, CBsI3b TEMIIEPATyphl BEIIECTBA CO CpPEIHEH KHHETHYECKOU
DHEPIrUeH TEIJIOBOTO ABMKEHUS €T0 4acCTHULl, CBA3b JABJICHUS UACAIbHOTO
raza C KOHLEHTpallMEM MOJIEKYJl M €ro TeMIEpaTypoH, YpaBHEHHE
MenneneeBa—Knamneiipona, mepBbld 3aKOH TEPMOAMHAMHUKH, 3aKOH



COXpAHEHUs SHEPIHHM B TEIUIOBBIX MPOLECCAX), MPU 3TOM HCIOIb30BATh
MaTeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHHS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUS U 3aKOHBI JIEKTPOJMHAMUKU (3aKOH COXPAHEHUs
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NpPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH Ba)KHBIE COOTHOILIEHUsS: 3aKOHbI OMa JuId ydacTka
ey YU JJId 3aMKHYTOM DJIEKTPUYECKOM 1enu, 3akoH Jxoyis—JIenua,
npasuia Kupxroda, 3akonsl @apazes A 31€KTpoIu3a);

ONKCHIBATH (PU3NYECKHUE TMPOLIECCHl U SIBICHUS, HMCHOJb3Yys BEIUYUHBI:
IIEpEMEIICHNE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEJI, CHUJIA,
MOMEHT CHWJIbI, JaBJECHUE, IIOTCHUWAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
JHEPrus B3aMMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
3HEeprus ynpyrod nedopmanuy NOpPYKHUHBI, KOJMYECTBO TEIUIOTHI,
aOcoyIOTHAsI TeMIieparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSSA
DHEPrus WACATBHOIO OJHOATOMHOIO rasa, paboTa HACaJIBbHOIO rasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ waeanpHOrOo TEMIOBOTO
JBUTATEJIS; AIEKTPUUECKOE T0JI€, HAPSHKEHHOCTD 3JIEKTPUYECKOIO MOJIH,
HaIpsOKEHHOCTh  TIOJIST TOYEYHOT'O 3apsiia WM 3apsDKEHHOTo Iapa B
BaKyyM€ M B JMDJEKTPUKE, NOTCHLHAI 3JEKTPOCTATUYECKOrO IIOJIS,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYIIas CHja, CwWia  TOKa,
HaIpsHKEHUE, MOIIHOCTh TOKa, JJEKTpUYEecKas EMKOCTh IIJIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C MOCIEAOBATEIbHBIM H
napaJyieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS ANEKTPUIECKOTO OIS
KOHJIEHCATOpa;

OOBSACHATb  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SIBJICHUIA:
MEXaHUYECKOE [IB)KEHHE, TEIUIOBOE JIBIDKEHHE 4YacTUIl BEUIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKeHUE, nuddy3us, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAUIA3aLUsl, HAlIPaBICHHOCTD
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsYKEHHOTO TPOBOTHUKA;

IPOBOANUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3MUECKON BETMYUHBI OT
IpyrOM C  HWCHOJIb30BAHHEM  IPSAMBIX  W3MEPEHUM, TIPU  OTOM
KOHCTPYUpPOBAaTh YCTaHOBKY, (UKCHUPOBATH pPE3yJabTaThl MOJYyYECHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUAE TIpapUKOB C YYETOM



aOCOJIIOTHBIX MOTPEMIHOCTEN U3MEPEHUH, J1€JIaTh BBIBOJIBI IO PE3yJIbTaTam
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU ITOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHHWBATh A0COJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIIOKEHHON TMIOTE3bL: MIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
MOJIyYEHHBIE PE3yJbTaTbl U JI€JIaTh BBIBOJ O CTaTyce€ NPEMJIOKEHHOU
TUIIOTE3BI;

coOJII01aTh IpaBuiIa 0€30MacHOro TPyJa IMPH MPOBEACHUU UCCIIEIOBAHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPAaKTUKyMa U  Yy4eOHO-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKOM MOJENM, OTBeYarolmed TpeOOBaHUSIM 3aJlauu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢u3nyecKux TEOpUl NpH MCHOIB30BAaHUM MAaTEMaTHUYECKUX METOJIOB
peuieHus 3a1ad, MPOBOJANUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANIM3UPOBaTh pe3yibTaTbl U KOPPEKTHPOBATH METOJbl PEUICHUS C
y4€TOM MOIYYEHHBIX PE3YyJIbTATOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHWM U3
pasHbIX pa3leioB Kypca GU3MKH, a TaK)Ke UHTErpaluu 3HAaHUM U3 ApyTux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LEMOYKY PacCy>KJI€HUI ¢ ONOPOI HAa U3YUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

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

NPUBOAUTH MPUMEPHl BKJIAJa POCCUMCKUX M 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE IPOIIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLIEHUBATD MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH YEeJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLEcCaMu, C
MO3UIIMHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00I11eCTBa;



NPUMEHSTh pa3jMyHble crocoObl paboThl ¢ uHbopManuend (GU3NIECKOro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEbsBICHUA Y4YEOHOH H
HAy4YHO-MIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U MHTEPIIPETALUN
uHbOpMaIlMK, TOJNYYEHHONM U3 Ppa3IUYHbIX HCTOYHHKOB, KPUTHUECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W  OLEHUBaTh €&
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 T'PYMIIbI, PAllMOHAIBHO pPaclpeAesiTh ACITeIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ KaXXJAOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

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

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

MOHUMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COIIMAJIBHON M 3TUYECKOM cdepax AesTEIHbHOCTA YeJIOBEKa, POJib U MECTO
(GU3UKM B COBPEMEHHOW HAy4yHOW KapTUHE MHpA, POJIb ACTPOHOMUM B
MPAaKTUYECKON  JEATETLHOCTH 4YeJOBeKa M JalibHEHIIeM Hay4dHO-
TEXHUYECKOM Pa3BUTHH, 3HAUCHHE OMUCATEIbHOW, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GYHKIUN (pu3ndeckoil Teopuu —
ANEKTPOAUHAMUKH, CHEHUAIBHOM TEOPUU OTHOCUTEIBLHOCTH, KBAHTOBOM
¢bu3uky, poib (puzmdyeckod Teopur B (GOPMHUPOBAHUU MPEACTABICHUI O
bu3nUecKoil KapTUHE MHUpPa, MeCTO (PU3MUECKOM KapTHUHBI MUpa B 00IEM
pSIly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEICTABICHUN O IPUPO/IE;
paznuyaTh YCJIOBHS TMPUMEHHUMOCTH MoOJeie (U3NYECKUX Tel U
MPOIIECCOB  (SIBJICHUM): OJHOPOJHOE DJICKTPUUYECKOE U  OJHOPOJIHOE
MarHMTHOE TOJIsl, TApMOHUYECKHE KOJICOaHUs, MAaTEMAaTUUECKUN MasTHHK,
WJICAIBHBIN TPYKUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WICAIbHBIN
KoJIeOaTeNbHbIN KOHTYp, TOHKAS JIMH3a, MOJIEJIeH aTOMa, aTOMHOTO sipa 1
KBAHTOBOM MOJICJIU CBETA;

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



aHAM3UPOBATh U OOBICHATH DJECKTPOMATHUTHBIC TPOIIECCHl W SBJICHHS,
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 DJIEMEHTE OJJIEKTPUYECKOM IeMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHIITEWHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHINTEHHaA  UIs
doToapdexra, mnepBbld U BTOpOM TocTydarsl bopa, nOpUHIMN
COOTHOILIEHHsI HeomnpenenéHHocTel [elizenOepra, 3aKOHBI COXpaHEHUs
3apsiIOBOTO M MACCOBOTO YKCEN W DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECChl M SIBJICHUS, UCIOJb3YysS BEIUYUHBI:
HaMpPsHKEHHOCTH AJIEKTPUUYECKOTO MOJISA, MOTEHINAT 3JIEKTPOCTATUUECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKLIHH, SHEPrUs MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEISTUBUCTCKUNA UMIMYJbC, TMOJHAs DSHEPrus,
DHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPrus W UMIYJIbC (POTOHA,
MacCOBO€ UHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3WYECKUX  SIBIICHUM:
AJIEKTPOMArHUTHASI UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHITUs
BOJH, Audpakius, JUCIIEpCUs, TMOJHOE BHYTPEHHEE OTpa)xeHue,
dbortoanektpuueckuii 3¢dext (dhororddexrt), anpda- u Oera-pacnaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATBLHOTO
aHanu3a u padoThI Ja3epa;

OMPENENATh HAMpaBJICHUE HWHAYKIIMM MarHUTHOTO TOJISI MPOBOJHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JlopeHnna;

CTPOUTH U300paKeHUE, CO3JaBaEMOE IJIOCKUM 3€PKajioM, TOHKOM JIMH30M,
U PacCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JIJI1 aHalM3a ¢ OOBACHEHUS (U3UYECKUX  MPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CUCTEMAX, B MEKTaJaKTUUYECKOU
cpeje; ABMKEHUS HEOCCHBIX Tel, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIOJB30BAaHUEM TMPSMBIX H3MEPEHUN, MPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (HUKCUpOBaTh pe3yJbTaThl MOJIYYEHHOM 3aBUCHMOCTH



¢uznueckux BeIMYMH B BHIE TIpadukoB C y4€TOM aOCOITIOTHBIX
NOTPEIIHOCTe  M3MEPEHHUH, JelaTh  BBIBOJABI 1O  pe3yjibTaTaM
UCCIIEIOBAHMS,

MPOBOJUTh KOCBEHHBbIE M3MEPEHHUS (U3MYECKUX BEIMYMUH, IPU HTOM
BBIOMpPATh ONTUMAIbHBIA METOJI U3MEPEHHUs, OLICHUBATh a0COJIIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTDH OMBITHI IO MPOBEPKE MPEITI0KEHHON THIIOTE3bI: TUIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PEe3ylbTaThl U JeJaTh BBIBOJ O CTaTyce MpPeJI0KEHHON
TUIOTE3bI;

OTKCHIBaTh METO/BI TIOTYUYCHHUS HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUMH;
coOJiro1aTh paBuiia OE30MaCHOTO TpyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax yueOHOro »JKCIHEpPUMEHTa, MpakTUKymMa U  ydeOHo-
UCCIIEIOBATENIbCKOM M MPOEKTHOM JNEATEIbHOCTH C HCIOIb30BAaHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

peuiate pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHAThH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAThl (PU3NYECKUX TEOpU
IpU  WCIONB30BAaHMM MAaTEMATUYECKUX METOJOB peUICHHS 3ajad,
POBOANUTH PAcu€Thl HA OCHOBAHMHM MMEIOIINXCS TAHHBIX, aHAJTM3UPOBAThH
pe3yNbTaThl U KOPPEKTHUPOBATh METObI PEIICHUSI C YUETOM IMOITYYECHHBIX
pE3yJIbTaTOB;

pemath KayecTBEHHbIE 3afaud, TpeOyrolue NpPUMEHEHUs 3HaHUM U3
pa3HBIX pa3neioB Kypca GU3MKH, a TAK)Ke WHTETPAlliU 3HAHUHN U3 APYTUX
NPEIMETOB ©CTECTBEHHO-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 TNPUMEPHl BKJIaJa POCCHUMCKUX U 3apyOCKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKHU, B OOBSCHEHUE MPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUS OBITOBOM M TIPOU3BOACTBEHHON
JIESITEIbBHOCTH YeJIOBEKa, CBSA3aHHOM C (PU3MYECKUMH TMpoLeccaMu, C
MO3UIMI 3KOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOJIOTIONB30BAaHUH, 4 TAKXKE Pa3yMHOM HCIOJB30BAHUU JOCTHIKEHHUN



HAyKM W TEXHOJIOTWH JJis JajdbHEHIIero pa3BUTUS UYEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTMM, IPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE MH(POPMAILMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON HH(OpMaIMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJIy4aeMyro  HMHPOpMAIMI0 U OLIEHWBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMaLIUK;

MPOSIBIISATH OpraHHU3aIMOHHBIC " NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4€OHO-UCCIEI0BATENCKUX padoT;

paboTaTh B TpyHNe C HCIOJIHCHHEM pPa3JIMYHbIX COIMAIBHBIX POJEH,
IUIAaHUPOBATH PadOTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeSTENbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ] KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBISATH MOTUBALUIO K Oyaymien npodhecCUuOHAIBbHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.
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n/n TEMIIPOrpaMMbI Bcero Kountpoabnbiepaborsl  IIpakTnueckuepadorsl P
o0pa3oBaTeIbHbIEPeCyPChI
Paznen 1.9JIEKTPOAUHAMUKA
1.1 MaruuTtHO€HOINe 14 https://resh.edu.ru/
1.2 DNeKTpOMarHuTHassMHyKIUS 13 1
Uroromnopazaeny 27
Paznen 2.KOJIEBAHUSI U BOJIHbI
2.1 MexanunueckuekoneOanus 10 https://resh.edu.ru/
2.2 DneKTpOMarHUTHbIEKOJIEOaH s 15 https://resh.edu.ru/
23 MexaHuueckue u 10 1 https://resh.edu.ru/
' ANEKTPOMArHUTHBIEBOIHBI
24 Onmika o5 1 https://resh.edu.ru/
Hroronopaszaeny 60
Pasznen 3.0CHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCHUTEJBHOCTH
3.1 Ocuossl CTO 5 1 https://resh.edu.ru/
Uroromopazaeny 5
Pa3znen 4 KBAHTOBAS ®U3UKA
41 Kopmyckysipro- 15 https://resh.edu.ru/
' BOJIHOBOMyaau3M




https://resh.edu.ru/

4.2 dusnkaaroma 5

43 dusmka aTOMHOTO S71pa U 5 https://resh.edu.ru/
' 3JIEMEHTAPHBIX YaCTHIL
Hroronopazneny 25

Paznes S.OJIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

DNEeMEHTBHIaCTPOHOMHUHU U

5.1 12 https://resh.edu.ru/
acTpo(u3HuKH
Hroromnopazaeny 12
Paznea 6. PU3MYECKHN MPAKTUKYM
6.1 DU3NYCCKUATIPAKTUKYM 16 ‘ 16 ‘ https://resh.edu.ru/
Hroronopaszneny 16
Paznen 7.0 OBLIAIOIIEE IIOBTOPEHUE
CucremaTtu3zanus 1 000011eHNE
MIPEIMETHOTO COJIEPKaHMs U
7.1 OIIBITA JSATEILHOCTH, 15 https://resh.edu.ru/
PUOOPETEHHOTO IPU U3YyUEHUU
Kypca ¢usuku 10 — 11 kmaccoB
Uroronopazneny 15
PezepBHOEBpeMs 10
OBUIEE KOJIMYECTBO YACOB I1O 170 16
[TPOI'PAMME




HOYPOYHOE INIVIAHUPOBAHUE

10 KIIACC
Ne KosanuyecTBOUacoB
JJIeKTPOHHBbIeNU(POBHICOOPa3OBaTEIb
o/ Temaypoka Bce  KonrpoabHbiepa IIpakTuyeckuep HbIepeCypehl
u ro 00ThI a200ThI
®usnka — GpynramMeHTaIbHAS HAyKa 1 https://resh.edu.ru/
0 MpUpojIe
HayuHelit MeTo O3HAHUS U https://resh.edu.ru/
METO/Ibl UCCIICIOBAHMS (PU3HUCCKUX 1
SIBIICHUI
DKCTIIEpUMEHT B TEOPHs B TIPOIIECCE https://resh.edu.ru/
no3Hanus npupoasl. Habmonenne u 1
SKCTIIEPUMEHT B QU3HKE
CnocoOsm3MepeHusIPU3NIECKUXBEI 1 https ://resh.edu.ru/
WYUH
AOCOII0THAS U OTHOCHUTEIIbHAS https: //resh.edu.ru/
MOTPEIIHOCTH U3MEpPEHU 1
(UBUYECKUX BETUYUH
MopnenupoBanue B ¢pusuke. Ponb u https://resh_edu_ru/
MecTo (pU3MKH B POPMUPOBAHUH
COBPEMEHHON HAyYHOU KapTUHBI 1
MUpA, B TPAKTHIECKON
NeATeIFHOCTH JIFOAeH
Mexanndeckoe aBmkeHne. Cucrema https; //resh.edu.ru/
otrcuera. OTHOCUTEIBHOCTD 1

MCXaHHUYCCKOI'oO ABHMKCHUA. HpSIMa}I




¥ o0paTHas3a1Ia4MEeX aHUKH

Pannyc-BexkTop MarepuaibHOM
TOYKH, €r0 IPOEKIIUU HA OCU
KoopauHar. Tpaekropus.
[Tepemenienue. CKopocCTb.
NxnpoeKkunnHaoCUKOOpAuHAT

https://resh.edu.ru/

10

11

PaBHOMepHOE NIpsIMOJIMHEHOE
nBkenue. ['papuueckoe onucanue
PaBHOMEPHOTO MPSMOJIMHEHHOTO
JIBUKCHHUS

CiiokeHue nepeMenieHuit u
ckopocrei. Pemenue 3amau

HepaBHomMepHOE nBUKEHHUE.
MrHOBeHHas1 CKOPOCTh. Y CKOPEHHUE.
[IpsiMonuHeitHOE IBUKEHUE C
IIOCTOSIHHBIM YCKOPEHUEM

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

12

I'paduueckoe onucanue
MPSMOJIMHEMHOTO IBU>KEHHUSI C
MOCTOSIHHBIM YCKOPEHUEM

https://resh.edu.ru/

13

CBobosiHOE MajieHue. Y cKopeHue
¢BOOOIHOTO IMaJlEHNA. 3aBUCUMOCTD
KOOPJMHAT, CKOPOCTH, YCKOPEHUS OT
BpPEMEHH U UX rpaduku

https://resh.edu.ru/

14

15

JBmxeHue tena, OpOIIEHHOTO O]
YTJIOM K TOPU30HTY
KpuBonuneiiHoe qBUKEHUE.
JIBU>KEHUE 110 OKPYKHOCTH.
YrnoBas v JIMHENHAs CKOPOCTb.

https://resh.edu.ru/

https://resh.edu.ru/




IIepuon u yacrora.
[lenTpocTpeMuTenbHOE U
IIOJIHOCYCKOPEHHUE

16

17

18

19

KonTtponbHast pabora o Teme
"Kunematuka"

ITepBbrIif 3akoH HproTOHA.
WNHepuuanbHble CUCTEMBI OTCUETA.
[IpuHLIHAII OTHOCUTENBHOCTH
lNanmunes. HennepuuanbHble
CHUCTEMBI OTCUETA

Cwita. PaBHOJIECTBYIOIIAS CUJIA.
Bropoii 3akon HetoTona. Macca

Bzaumopeiictue ten. Tperuitl 3aKoH
Hrrotona

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

20

[IpyuHIMN cynepno3uuuu Cuil.
Pemenue 3aga4u Ha npUMEHEHUE
3akoHOB HproTOHA

https://resh.edu.ru/

21

22

3aKOH BCEMUPHOIO TATOTEHUS.
OKBUBaJIEHTHOCTh I'PaBUTALIMOHHON
Y UHEPTHOM MAacChl

CuJia TSHKECTH M YCKOPEHUE
C¢BOOOIHOTO MMaIEeHUS

https://resh.edu.ru/

https://resh.edu.ru/

23

JIBukeHre HeOECHBIX Te U UX
HCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMHUYECKasi CKOPOCTb. 3aKOHBI
Kennepa

https://resh.edu.ru/

24

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

https://resh.edu.ru/




25

Cuna tpenus. [Ipupona u BuzbI cun
TpeHusl. [IBUKEHHE B KUIKOCTH U
rase ¢ y4¢ToM CHJIbI COIIPOTUBIICHHUS
Cpelbl

https://resh.edu.ru/

26

Hasnenue. I'uapocraruueckoe
nasnenue. Cuna Apxumena

https://resh.edu.ru/

27

28

AOCOJIFOTHO TBEPJIOE TEIIO.
[TocTynarenbHOe U BpaliaTelibHOE
JIBI>KEHUE TBEPJIOTO Tesia

MoMeHT CUJIbl OTHOCUTENIHLHO OCH
BpalllCHUA. IInevocumnsl

https://resh.edu.ru/

https://resh.edu.ru/

29

CrnosxeHue cuil, IpUI0KEHHBIX K
TBepAoMy Teny. LIeHTp Tsokectn
Tesa. Y CI0BUS paBHOBECHS
TBEpAOTO Tena. BuapipaBHOBeCcHs

https://resh.edu.ru/

30

31

Pemenueszanau

KonTponbHas pabota mo Teme
"lunamuka. CtaTukarBepaororena'

https://resh.edu.ru/

https://resh.edu.ru/

32

HNMnynec MaTepuanbHOU TOUKH,
CHUCTEMBI MaTEPHAIIBHBIX TOYEK.
LlenTp macc cuctemsl
MaTepuaJbHBIX TOueK. Teopema o
JBUKEHUULIEHTPaMace

https://resh.edu.ru/

33

I/IMHy.TII)C CHJIBI U U3MCHCHUC
HMITyJIbCA TeJla. 3aKOH COXPaHEHUs
HMITYJIbCa. PeakTtuBHOE JBUXCHUEC

https://resh.edu.ru/

34

MoMeHT nMITynbca MaTepUAIbHON

https://resh.edu.ru/




touku. IIpencrasienue o
COXpPaHEHUH MOMEHTA UMITyJIbCa B
LEHTPAJIbHBIX MOJISX

35

Pemnrenunesanau

https://resh.edu.ru/

36

Pabora cuibl Ha MaJIoM U Ha
KOHEYHOM TICPEMEIICHHH.
['padmyeckoe mpecTaBiICHHE
paboThI CUIIBI. MOIIIHOCTh CHJIBI

https://resh.edu.ru/

37

Kunernueckas sneprusi. Teopema o6
U3MEHEHUU KUHETHYECKOU OHEPIruun
MaTepuaibHON TOUKH

https://resh.edu.ru/

38

[TorenumansHble 1
HEIIOTEHIMAIbHBIE CHJIBI.
ITorennmansHas 3HEPrHUsL.
BropaskocMuuecKkascKopoCcTh

https://resh.edu.ru/

39

TpeTbsi KOCMUYECKAsSI CKOPOCTb.
CBs13b pabOTHI HETIOTEHITUATBHBIX
CHJI C N'3MEHCHHEM MEXaHHMISCKOMN
SHEPTUU CUCTEMBI TEI.
3aKOHCOXpaHEHUSIMEXaHUYECKOUIHE
pruu

https://resh.edu.ru/

40

41

42

VYnpyrue u Heynpyrue
CTOJIKHOBEHUS. Y paBHEHUE

beprynnu 1u1s uaeanbHON KUJIKOCTH

KonTtponbHas pabora o Teme
"3aKOHBI COXpaHEHUs B MEXaHUKe"

Pa3Butue npencrasienuit o
npupoje TermnoTbl. OCHOBHbIE

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/




nonoxkenuss MKT. Tuddyzust.
BpoyHOBCKOE NBMKEHUE

Crpoenue ra3000pa3HbIX, )KUIKUX U

https://resh.edu.ru/

43 TBEPABIX TeJ. XapaKTep IBUKCHUS U
B3aMMO/ICHCTBHS YaCTHI] BELIECTBA
Macca u pasmepbl MoJIEKyJ1 https://resh.edu.ru/
44 (aromoB). KonmnmuectBoBemiecTa.
[TocTostnnasiABoraapo
45 Temneparypa. Temnosoe https://resh.edu.ru/
paBHoBecue. [llkana Lenscus
46 Pewenuesaxau https://resh.edu.ru/
47 Uneanpubliiras. 'a30BpIe3aKOHBI https:/ /resh.edu.ru/
48 VpasHenue MeHnneneea- https://resh.edu.ru/
Knaneiipona. Pemenue 3amau
49 AGcomoTHasTEMITEpaTypa. https://resh.edu.ru/
3akon/lanbTOHa
M300poLecchl B UIEATLHOM rase ¢ https://resh.edu.ru/
50 MIOCTOSTHHBIM KOJINYECTBOM
BEIIEeCTBA
I'pauueckoe mpesicTaBIeHNE https://resh.edu.ru/
51 U30IPOLIECCOB: U30TEpPMa, U30X0pa,
n3zobapa
52 OcnoBHoeypaBHeHne MKT https://resh.edu.ru/
53  Pemennesanau https://resh.edu.ru/




54

55

CBs13b a0COTIOTHOI TeMmepaTypbl
TEPMOJMHAMHYECKON CHCTEMBI CO
CpeHel KHHETUYECKON SHEeprue
MOCTYNAaTEeNbHOTO TEIJIOBOTO
JBUKEHUS €€ YacTHUIl

O00011IEHNE U CUCTEMATHU3AIHS
sgagui mo teMe "OcuoBsl MKT"

https://resh.edu.ru/

https://resh.edu.ru/

56

57

KonTtponbHast pabora o Teme
"OcunoBbl MKT"

TepMoauHaMuyecKasi CUCTEMA.
3ananue BHEMHUX ycioBuid s T /1
cucTteMbl. BHenIHue u BHyTpeHHHE
napamertpsl. [lapamerpsr T/{
CHUCTEMBI KaK CpeJIHUE 3HAUYCHUS
BEJIMYUH, ONMCHIBAIONINX ¢€ Ha
MHUKPOCKOITUYECKOM YPOBHE

https://resh.edu.ru/

https://resh.edu.ru/

58

59

60

HyneBoe Hauano TepMOIMHAMUKH.
Camonpou3sBodibHas penakcaius T]]
CHUCTEMBI K TEIIJIOBOMY PABHOBECHIO

Mogenb ugeaabHOro raza B
TEPMOJVHAMUKE.
Y CIIOBUATIPUMEHUMOCTUITOUMOIETTH

YpaBHeHue Menpeneena-
Kianeifipona u BelpaskeHue ais
BHYTpPEHHEN 2HEpPIrun

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

61

Bripaxkenue 111 BHyTpEHHE
SHEPTUU OJJHOATOMHOIO HIEATHHOTO
ra3za. KBaszucraruueckue u
HECTATUYECKUENTPOLIECCHI

https://resh.edu.ru/




62

Tennonepenayua Kak crocod
W3MEHEHUS BHyTpeHHe# sHeprun T/]
CHUCTEMBI 0€3 COBEpIICHUS PadOTHI

https://resh.edu.ru/

63

OnemenTapHas paboTa B
TepMOJMHAMHUKE. BrruuciieHue
paboTsI 1o rpaduKy mporecca Ha
pV-nuarpamme

https://resh.edu.ru/

64

65

66

KonBexnusi, TEIIONpOBOJHOCTS,
W3JIy4YEHHE

KomandecTBO TEIOTHI.
TennoémMmkocTh TeIa. Y aenbHas U
MOJISpHas TETUIOEMKOCTH BEIIECTBA.
VY 1enpHasTEeINIOTaCrOPAHUATOIIIINBA

Pacuér konnuecTBa TEMIOTHI MTPU
Temionepeaaye

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

67

[Tonsarue 06 annadbaTHOM TpolLIecce.
[IepBblil 3aKOH TEPMOJUHAMUKHI

https://resh.edu.ru/

68

69

70

KonuuecTBo TemioTel U paboTa Kak
MEpbI U3MEHEHHSI BHYTPEHHEHN
sHepruu T]] cucremsl

Bropoii 3ak0H TEpMOAMHAMUKH TSI
PaBHOBECHBIX U HEPABHOBECHBIX
IPOLIECCOB.
HeoOpaTuMoCcThIpUpOIHBIXITPOLIECC
OB

[IpuHIUITBI AERCTBUS TEMIIOBBIX
Mamud. KITJ]

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/




71

MakcumansHoe 3Hauenue KIT/I.
Huxn Kapno

https://resh.edu.ru/

72

Pemenueszanau

https://resh.edu.ru/

73

DKOJIOTHYECKUE aCTIEKThI
MCII0JIb30BaHUS TETLIOBBIX
JIBUTATEJIEH.
TermoBoe3arpsi3HEHUECOKPYKarOIIEeH
Cpelibl

https://resh.edu.ru/

74

75

Pemenuneszanau

O0600I11IeHNE U CUCTEMATU3ALUS
3HaHui no Teme "TepMoauHaMuUKa.
TermnoBsieMaIIHbL"

https://resh.edu.ru/

https://resh.edu.ru/

76

KonTtponsHast pabora o Teme
"TepMoaMHAMUKA.
TennoBbsieMalInHb!"

https://resh.edu.ru/

77

78

[TapooOpa3zoBanue u KOHICHCAIIHS.
Hcnapenne n kuneHue.
VY nenpHasgTenoTanapooOpa3oBaHus

Hacgimienanie 1 HEHACHIIIIEHHEIE
napbl. KauecTBeHHas 3aBHCUMOCTh
IIJIOTHOCTHU U JABJICHUSA
HACBIIIEHHOTO TTapa OT
TEMIIEpATyPhl, UX HE3ABUCUMOCTE OT
00BbEMa HACHITIIEHHOTO TIapa.
3aBHUCHUMOCTHTEMIIEPATYPHIKUTICHUS
OTIABJIEHUS B )KUIKOCTH

https://resh.edu.ru/

https://resh.edu.ru/




Bnaxxnocts Bo3ziyxa. AOCoNOTHAs U

https://resh.edu.ru/

79
OTHOCHUTEJbHAS BIAKHOCTD
80  Pewennesanay https://resh.edu.ru/
TBépnoe Teno. Kpucramnuueckue u https; //resh.edu.ru/
81 amopQHbIe Tena.
AHU30TPONHUSICBONCTBKPUCTAIIIIOB
[InaBeHye U KPUCTAITU3AIIMSL. https://resh.edu.ru/
82 VY nenpHas TEMIIOTA TUIABJICHUSI.
CyO6numarnus
Hedopmaumu TBEPAOrO TENA. https://resh.edu.ru/
Pactsoxenue u cxxarue. Casur.
83
Mopyns FOura. [Ipenen ynpyrux
nedopMaruit
TemnoBoe paciIupeHne KUIKOCTEH https://resh.edu.ru/
84 ¥ TBEPIBIX TEN. AHTAPMOHU3M
TETIOBBIX KOJIEOaHUH YacTHIL
BEIIEeCTBA
85 [IpeoOpa3zoBaHue SHEPTUH B https://resh.edu.ru/
(ba30BbIX Mepexoaax
86 YpaBHeHueTeroBorodanaHca https://resh.edu.ru/
87  Pemennesanau https://resh.edu.ru/
[ToBepxHOCTHOE HATSKEHUE. https; //resh.edu.ru/
88 Kanwmispaeie siBinenus. JlaBnenue

M0J1 UICKPUBJIEHHOM MOBEPXHOCTHIO
)kunkoctu. Popmynallammaca




89

O00011IcHNE U CHCTEMATHU3AIINS
3HaHUU 1O TeMe "ArperaTHble
COCTOSIHHS BEIIECTBA.
®dazoBbleniepexoibl"

https://resh.edu.ru/

90

KonTtponbHast pabora o Teme
"ArperaTHble COCTOSIHUSI BELLIECTBA.
®dazoBbleniepexoibl"

https://resh.edu.ru/

91

DJneKkTpu3anus Ten u e€
MPOSIBICHUS. DJICKTPUUCCKUIN 3aps/I.
JIBa BUJa DIEKTPUUECKUX 3apsI0B.
[IpoBOAHUKH, AUIIIEKTPUKHU U
MOJIyIIPOBOJIHUKH

https://resh.edu.ru/

92

93

94

95

DneMEHTApHBINA ANEKTPUUECKUI
3apsa. 3aKOH COXpaHEHUs
AIIEKTPUYECKOTO 3aps/ia
Bzaumopencreue 3aps0B.
Toueunsle 3apanel. 3akoH Kynona

Pemenuneszanau

Onexrpuueckoe noie. Ero nelicreue
Ha DJIEKTPUYECKUE 3apsi/Ibl

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

96

97

Hanpssk€HHOCTB 2IEKTPUIECKOTO
noss. [Ipo6usiit 3apsa. Jlunuu
HaIPSHKEHHOCTH DIIEKTPUYECKOTO
nossi. OJHOPOAHOE INEKTPUUECKOE
oJIe

ITorerMaIbLHOCTE

SJICKTPOCTATUYCCKOI'O TTOJIA.
PazHocTh moTeHIIMAIOB U

https://resh.edu.ru/

https://resh.edu.ru/




HapsDKEHUE

98

99

100

HOTCHHI/IaHBHaﬂ OHEPIuA 3apsaga B
SJICKTPOCTATUYCCKOM IT0JIC.
HOTeHLII/IaJIG).HCKTpOCTaTI/I‘ICCKOFOHO
A

CBs13b HaHpﬂ)KéHHOCTI/I IOJIA 1
Pa3HOCTHU MMOTCHIIUAIOB IJId
SJICKTPOCTATUYCCKOI'O I10JIA

[TpuHIMIICYTIEPIIO3UITUUDIIEKTPUIEC
KUXIOJIEH

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

101

102

Pemenuneszanau

[Tonie Toueunoro 3apsana. [lone
PaBHOMEPHO 3apsKEHHOU cepbl

https://resh.edu.ru/

https://resh.edu.ru/

103

ITosie paBHOMEPHO 3apsIKEHHOTO IO
00Bvémy mapa. Ilone paBHOMEpHO
3apsKEHHON OECKOHEYHOM
IJIOCKOCTH

https://resh.edu.ru/

104

105

[IpoBOHMKY B 3IEKTPOCTATHYECKOM
1oJie. Y CJI0BH€ PaBHOBECHS 3aps10B

I[I/I3J'ICKTpI/IKI/I U MTOJYIIPOBOAHUKHU B
OJICKTPOCTATUYICCKOM II0JIC

https://resh.edu.ru/

https://resh.edu.ru/

106

Konpnencarop. DneKkTpoéMKOCTh
KOHJICHCATOpa. DIEKTPOEMKOCTh
IUIOCKOTO KOHJIEHCAaTopa

https://resh.edu.ru/

107

[TapanienpHOECOe TMHEHHEKOHICH
TOPOB

https://resh.edu.ru/




IlocnenoBaTenbHOCCOCAMHECHUECKOHT

https://resh.edu.ru/

108
EHCaTOPOB
109  Dueprus3apsLKEHHOTOKOHIEHCATOpA https://resh.edu.ru/
110 Pemenmesanay https://resh.edu.ru/
11 JIBIDKEHUE 3apSKEHHOM YaCTHIBI B https://resh.edu.ru/
OJIHOPOJIHOM DJICKTPHYECKOM ITOJIE
112 Pemennesanay https://resh.edu.ru/
OG6o01IeHNe U CHCTeMaTH3aLusT https://resh.edu.ru/
113  3Hanwmii no Teme "DNEKTPUUECKOE
nose"
114 Kourpomsuas paGora no Teme https://resh.edu.ru/
"DnexkTpuueckoe mnoie"
Cuna toka. [TocTosHHBIH TOK. https://resh.edu.ru/
115  VYcnoBus cyuecTBOBaHUS
TIOCTOSIHHOTO 3JIEKTPUYECKOTO TOKA
116 Ucrounnku Toka. Hanpsbkenue n https://resh.edu.ru/
S1C
117 3akon OMa JUIs yJacTKa IeTH. https://resh.edu.ru/
DNEeKTPUUECKOECONPOTUBIIEHUE
3aBHCHMOCTb COIPOTHBIICHUS https://resh.edu.ru/
11g ~ OWHOPOJHOrO MPOBOHIKA OT €T
JUTAHBI ¥ TUTOIIA/TH TTOTIEPEYHOTO
CeueHUsI
119  YACmbHOS CONpOTHBICHHE https://resh.edu.ru/

BelecTBa. Pelenue 3agad




[MocnenoBaresabHOE, MapaLICIbHOE,

https://resh.edu.ru/

120 cMmemasHOE COEUHEHNE
IIPOBOTHUKOB
Pacuér pa3zBeTBiIEHHBIX https; //resh.edu.ru/
121  snextpuueckux nenei. IIpasuna
Kupxroda
122 Pewmenuesaau https://resh.edu.ru/
123 PaGoTa 31eKTpUYECKOro TOKa. 3aKOH https://resh.edu.ru/
Hxoyns —Jlenua
124 Pewenuesanau https://resh.edu.ru/
MOIIHOCTB 3JIEKTPHYECKOTO TOKA. https://resh.edu.ru/
125  TemroBas MOIIHOCTD, BEIAEIIEMAs
Ha pe3ucTope
126  Pemenuesaau https://resh.edu.ru/
197 SJIC u BHYTpEHHEE CONPOTHUBIICHHE https://resh.edu.ru/
UCTOYHHKA TOKa
128 3axoH OMa 115t TIOJTHOM https://resh.edu.ru/
(3aMKHYTOI) 3JIEKTPHUUECKOH IeTH
129 Pemennesanay https://resh.edu.ru/
130 | MOIHOCTPUCTOYHUKATOKA https :/Iresh.edu.ru/
131  KopoTkoe3aMbIKaHHE https://resh.edu.ru/
132 KoH/1eHCaTop B IIENH MOCTOSHHOTO https://resh.edu.ru/

TOKa




https://resh.edu.ru/

133  Pemenuesamau
134 Pemenne sazad no Teme https://resh.edu.ru/
"I[TocTOAHHBIN NEKTPUUECKUN TOK"
135 Pemenne sazad no Teme https://resh.edu.ru/
"TTocTOsIHHBIN AMMEKTpUYECKUI TOK"
13g ~Deuwenne 3azad no reme https://resh.edu.ru/
"TTocTOsIHHBIN ANMEKTpUYECKUI TOK"
O0001IeHNE U CUCTEMATH3ALUS https://resh.edu.ru/
137  3uanwmii no Teme "llocTostHHBIN
AJIEKTPUYECKUM TOK"
13 Kontpombias paGora no Teme https://resh.edu.ru/
"[TocTOAHHBIN NEKTPUUECKUN TOK"
DIIeKTPUYECKas IPOBOAUMOCTE https://resh.edu.ru/
139 ~ Pa3HUHBIX BEIIECTB.
DIIeKTPUUECKHUI TOK B METaJIaX.
CBepXImpoBOAUMOCTh
DIIEeKTPUYECKUI TOK B pacTBOpax https://resh.edu.ru/
140  pacruraBax 3JE€KTPOJIHUTOB.
3axonbsiDapanesuIsdIeKTpoIn3a
141 DNIEeKTPUYECKU TOK B ras3ax. https://resh.edu.ru/
ITma3ma
142 DJIEKTPUIECKU TOK B BaKyyMe. https://resh.edu.ru/
Baxyymubie mpr0Oopbl
143 DIEeKTPUIECKUHTOK B https://resh.edu.ru/
TIOJTYTTPOBOTHUKAX
144 Ou3nuecKuil MPaKTUKYM 110 TEMe https://resh.edu.ru/

"M3MepeHune CUiIbl TOKa U




HATPSDKEHUS B IS TIOCTOSTHHOTO
TOKA IPH MOMOIIIN aHAJIOTOBBIX U
U(PPOBBIX U3MEPHUTEITBHBIX
npuoopoB"

145

146

147

148

[TomynpoBOIHUKOBBIEIPUOOPHI

DuU3nYeCKui MPAKTUKYM MO TEME
"N3ydyeHue HepaBHOMEPHOTO
JBUKECHHUS C LIEJIbIO ONpeAeTICHUS
MTHOBEHHOM cKopocTHu"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepeHune ycKkopeHus npu
MPSIMOJIMHETHOM PaBHOYCKOPEHHOM
JBUKEHHUHU 110 HAKJIOHHOU
IJIOCKOCTH"

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3mepenue yckopeHHus cBOOOIHOTO
nagenus”

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

149

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3ydyeHue ABUKEHUS Tela 10
OKPY’KHOCTH C IIOCTOSIHHOM 110
MOJYJIFO CKOPOCTBIO"

https://resh.edu.ru/

150

Pu3nYecKuil NPAKTUKYM 110 TEME
"IIpoBepka runoTessl 0
HE3aBUCUMOCTH BPEMEHU JBUKEHUS
Opycka 10 HaKJIOHHOM IJIOCKOCTH Ha
3a/laHHO€ PacCTOSIHUE OT €ro Macchl”

https://resh.edu.ru/

151

®u3NYecKuil TPAKTUKYM 110 TEME
"N3y4yeHue ABUKEHUS CUCTEMBI Tell,

https://resh.edu.ru/




CBSI3aHHBIX HUTBHIO, IEPEKUHYTOM
yepe3 JErkui 6J10K"

152

Pu3N4eCKU IPAKTUKYM 110 TEME
"HccnemoBanue IBHKEHUS OpycKa
10 HAKJIOHHOM IIJIOCKOCTH C
NEPEMEHHBIM KO3 PHUIIMEHTOM
TpeHus"

https://resh.edu.ru/

153

Pu3N4eCKUu IPAKTUKYM 110 TEME
"UccnenoBanue ycnoBuit
paBHOBECHS TBEPAOTO TEIIA,
HMMEIOIIIETO OCh BpaleHus"

https://resh.edu.ru/

154

155

duznyeckuit IIPAKTHUKYM I10 TCMEC

"N3MepeHue KHHETUYECKON S3HEPIUU

TeNa 1o TOPMO3HOMY ITyTH"

Ou3nuecKuil MPaKTHKYM 110 TEMe
"N3yueHne n30xXopHOro npoiecca"

https://resh.edu.ru/

https://resh.edu.ru/

156

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3MepeHue yaeapHOM
TEIIOEMKOCTH"

https://resh.edu.ru/

157

Pu3N4eCKuil TPAKTUKYM I10 TEME
"N3mepenue abCoOTHON
BJIQXKHOCTH BO3/1yXa U OLIEHKA
MAacchl IapoOB B OMEIEHUN".

https://resh.edu.ru/

158

159

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3yueHne MpoTeKaHus TOKA B
LEMH, coJiepKalle KoHaencarop”
Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBaHue 3aBUCHMOCTH CHUJIBI

https://resh.edu.ru/

https://resh.edu.ru/




TOKA OT HAIPSDKCHUS JJIS JTaMITbI
HakaguBaHusa"

160

161

162

Pu3N4eCKU IPAKTUKYM 110 TEME
"Habnronenue annexrpoiauza”

PesepBHbIil ypok. O0001ICHHE 1
CUCTEeMaTH3alMsl 3HaHH 110 TeMe
"Kunematuka"

PesepBusiit ypok. O60011eHNE U
CUCTeMaTH3allKsl 3HAaHHUH 110 TeMe
"Inaamuka"

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

163

PesepBublit ypok. O60011eHuE U
cHCTEMAaTHU3alUs 3HaHUH 110 TEME
"CraTtuka TBEp0ro Tena”

https://resh.edu.ru/

164

165

166

167

PesepBublit ypok. O60011eHuE U
CHCTEMaTH3alHs 3HAaHUH 110 TeMe
"3aKOHBI COXpaHEHUsI B MEXaHHUKe"

PesepBHslit ypok. O60011eHNE U
CUCTeMaTH3aIlks 3HAaHHUH 10 TeMe
"OCHOBBI
MOJIEKYJISIPHO-KMHETUYECKOMN
Teopun"

PesepBHslit ypok. O60011eHNE U
CUCTEeMaTH3allusl 3HAaHHUH 10 TeMe
"TepmoMHAMMUKA.
TermoBbieMaInHbI"

PesepBHslit ypok. O6001ICHHE U
cUCTeMaTH3allHs 3HAaHUI 110 TeMe

"ArperatHbl€ COCTOSIHUSI BEIIECTBA.

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/




®da3zoBeleniepexoab!”

PesepBHbIil ypok. O0001ICHHE U
168  cumcremaTuzanus 3HaHUN IO TEME
"DnexkTpuueckoe mnoie"

PesepBHbIil ypok. O0001ICHHE 1
169 = cucremaru3anus 3HaHUH 1O TEME
"I[TocTOAHHBIN NEKTPUUECKUN TOK"

PesepBusiit ypok. O60011eHNE U
170  cucremaruszanysa 3HaHUH 110 TEME
"Toku B pa3iuuHbIX cpeaax"

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170

16




11 KJIACC

Ne KounuecrBouyacos
DJIeKTPOHHBbIeNU(POBBICOOpPa3oOBaATE]
o/ Temaypoxka Bce  Kourpouabnbiep  IIpakTudeckuep Iy ——
o ro a0oThbI a0oThI
B3anmoneiicTBrE MOCTOSTHHBIX
1 MarHMTOB U IIPOBOJIHHUKOB C TOKOM. 1 https://resh.edu.ru/
Marunutnoenone. ['unorezaAmnepa
Bekrop MarHuTHON MHIYKIUU.
2 [IpuHUMI Cyneprno3uIi MarHUTHBIX 1
nosiei. JIMHMMMarHuTHOMMHAYKIINT
3 MarnuTtHO€e 1oJie TPOBOTHUKA C TOKOM. 1
OnertOpcrena
4 Cuna Amnepa, e€ HanpaBJIeHHUE U 1
MOJYJTh
5 Pemiennesanau 1
6 [IpumeHenue 3akoHa AMIiepa. 1
DneKTporu3MepuUTEIbHbIE TPUOOPHI
Cuna JlopeHna, e€ HanpaBJIeHHUE U
7 MOy, JIBIKCHHE 3apsKeHHON 1 https://resh.edu.ru/
YACTHUIIbI B OJTHOPOJTHOM MarHUTHOM
noJie
Pemenuesanau
9 PaboracunsiJlopenna
10 Pemenneszamau
11 MarsauTHoOE 110JI€ B BEILIECTBE. 1

deppoMarHeTHKH, rnapa- u




JUuaMaraCTukKu

OCHOBHBIE CBOWCTBA

12 deppomarnerukos. [Ipumenenne
dbeppoMarHeTUKOB

13 Penrenue 3anau mo teme "MarautHoe
nose"

14 Pemenue 3anau no teme "MaruuTtHoe
nose"
SIBneHne 3NEeKTPOMarHUTHOM

15 nHAyKUuU. [I0TOK BEKTOpa MarHUTHOU
WHTYKIH

16 OJC nnnykuuu

17 3aKOHA3JIEKTPOMarHuTHOMMHAyKIuuPap https://resh.edu.ru/
aznes

18 Buxpesoe anexrpuueckoe nose. Toku
dyko

19 O/J1C nHAYKIMH B IBHKYIIUXCS
IIPOBOJTHUKAX

20 Pemennesanau

21 [TpaBuiioJlenna
WNunykrtuBHOCTh. Katymka

22  VHAYKTHBHOCTH B IIEIH ITOCTOSHHOTO https://resh.edu.ru/
TOKa

93 SBnennecamonnaykiuu. JJ[C
CaMOUHYKIIUU

24 OHeprusi MarHUTHOTO TOJIS KATYILIKU C
TOKOM. DJIEKTPOMArHUTHOEIIOJIE

25 Pemennesamay




O00011eHUE U CUCTEMATU3ALIUS 3HAHUM

26 " "
1o TeMe "DIeKTpouHAMUKA

97 KonTtponbHast pabora o Teme
"OnekTpoauHaMuka"

98 Konebarensraasa cucrema. CBOOOIHBIE h ttps: IIresh.edu.ru/
KoJjeOanus. ['apMoHUYecKre KoaeOaHus

29 Kunemarnueckoe u 1MHaAMU4ECKOE
OTKCaHNE KOJIeOATENbHBIX TBUKCHHM
DHepreTuyeckoe onucanue. Beison
JTUHAMHYECKOTO OIMCAHUS

30 rapMOHUYECKHX KOJIeOaHUH U3 X
YHEPreTHYECKOTO M KHHEMATHIECKOTO
OTHCAHUS

31 Ammuntyna u dazakonedaHnui
[Tepuon n wactora konebanui. [lepros
MaibIX CBOOOIHBIX KOJIEOAHUH

32  MareMaTH4YecKoro MasTHHKA. https://resh.edu.ru/
[TepnocBoOOIHBIXKONEOAHUMTIPYKUHH
OTOMAasITHHKA

33 3aryxaromiue KoneoaHusl.
Brinyxnennsie koneOanus. Pezonanc

34 ABTOKOIIE0aHUS

35 Pemenneszamau
VYpok-koHpepenius "MexaHnuueckue

36 KOJICOAHUST B MY3bIKAJIbHBIX
MHCTpyMeEHTax"

37 O0001IeHne 1 cucTeEMaTU3aINs 3HAHUI

o teme "MexaHnueckue Kkoiaeoanusd"




DNEKTPOMAarHUTHBIEKOJICOaHUSI.

38 3 https://resh.edu.ru/
KonebaTenbHBIHKOHTYD
®opmyna Tomcona. CBsi3b aMILIUTYABI
39 3apsiaa KOHJIEHCATOpa ¢ aMILTUTYI0U
CHJIBI TOKA B KOJIEOATEIHbHOM KOHTYpE
40 3aKOH COXpaHEHMsI SHEPTUU B
u7eanbHOM KoJiebaTeIbHOM KOHTYpe
3aryxarolue 31eKTPOMarHuTHbIE
41  konebauwus. BeiHyxKIeHHbBIE https://resh.edu.ru/
3JIEKTPOMAarHUTHbIE KoJeOaHus
42 IIepemennslit TOK. Pe3ucrop u
KOHJICHCATOp B IIETIH TIEPEMEHHOTO TOKa
43 Karymika HHIyKTUBHOCTH B LIENTU
MIEPEMEHHOTO TOKa
44 3akon Oma 11 DJICKTPUUYECKOM e
NEPEMEHHOT0 TOKa
MoniHOCTh IEPEMEHHOI0 TOKA.
45 AMIUTUTYIHOE U JEHCTBYIOIIEEe
3HAYCHHE CHJIBI TOKA U HAIPSDKEHHSI
46  PesoHaHC B IEKTPUUYECKOMIIETIN https://resh.edu.ru/
47 Pemenneszamau
WneansHblif Tpancopmarop.
48 [Tpon3BoaCTBO, Mepeava u
noTpeOIIeHNE IIEKTPUIECKON S HEPTHH
DKOJIOrHYecKre PUCKH NpU
49 MIPOM3BOJICTBE JIEKTPOIHEPTHH.

Kynberypa ncnonb3oBanus
3JIEKTPOIHEPTUHU B OBCEIHEBHOMN




KHU3HHU

50  Pemenuesanau https://resh.edu.ru/
51 Pemenuesamau
O06o0011IeHre U cucTeMaTu3alus 3HAaHUK
52 1o Teme "DIIeKTpOMarHuTHHIE
Kosiebanus"
53 MexaHnuecKue BOJIHBI.
XapaKkTepUCTUKN MEXaHUUECKUX BOJIH
o4 CBolicTBaMeXaHUYECKUXBOJIH
55 3ByK. XapaKkTepUCTUKHU3BYKa
56 WNudpa3syk u yanpaE:ByK.u IlTymoBoe https://resh.edu.ru/
3arps3HEHUE OKpYXKarolel cpeibl
S7 Pemennesanau
58 OJeKTpOMarHuTHbIE BOJHBI. M3iyueHue
3JIEKTPOMArHUTHBIX BOJIH
59 DHeprus 2JIeKTPOMAarHUTHBIX BOJIH.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH
[Ikana 31eKTpOMarHUTHBIX BOJIH.
60  IIpumeHeHHE DICKTPOMATHUTHBIX BOJH https://resh.edu.ru/
B TEXHUKE U OBITY
[TpuHIMIBI paAMOCBSI3U U TEJIEBUACHUS.
61 Pannonoxanus.
DIIEKTPOMAarHUTHOE3arpsI3HEHNEOKPYXKA
IOIIeCpebl
62 KonTtponbHas pabora o Teme
"Konebanus 1 BOIHbI"
63 Cger. 3aKoH MPSIMOJIMHEITHOTO




pacrpocTpaHeHHUs CBeTa

64

65

Pemienue 3a1a4 Ha IpUMEHEHUE 3aKOHA
IPSIMOJIMHENHOTO PACIIPOCTPAHEHUS
CBETa

Orpaxenue cBera. [Lnockoe 3epkaino.
Cdepuueckoe 3epkano

66

67

[Ipenomienue cBera. AGCOMIOTHBIN U
OTHOCHTEJIbHBIN MTOKA3aTeb
TPEIOMIICHUSI.
[ToTHOEBHYTPEHHEEOTPAKEHHE.
[TpenensHBIAYTOIMOTHOTOBHYTPEHHETO
OTpaKEHUS

Pemenue 3amgau Ha IIPUMCHCHHEC
3aKOHOB OTPAXXCHUA U IIPCIIOMIICHUA
CBCTa

https://resh.edu.ru/

68

Xop tydeit B mpusMe. Jlucnepceus cBeTa.

CrnoxHbIii cocTaB Oenoro cBera. L{pet

69

70

JInn3pl. POKyCHOE pacCTOSTHUE U
OIITUYECKas CUJIa JIMH3BI

[TocTtpoenne n300pa>keHUii B IMH3AX U
UX CUCTEMAX. Y BEIIMUEHUEIINH3bI

71

Pemenue 3agau Ha mocTpoeHue
M300paXKeHU, MOJIy4aeMbIX C
IIOMOILBIO JINH3

https://resh.edu.ru/

72

73

I'ma3kakonTuyeckascucTeMa
Pewenne 3anau. Ipenemnst
IIPUMEHUMOCTH T€OMETPUIECKON
OITUKH




CKOpoCTh CBETA U METO/BI €€

74
U3MEpEHUS

75 Hucnepcuscaera

76 = HWurepdepenmusicera https://resh.edu.ru/
KorepenTHbie HCTOUHUKH. Y CIIOBUS

77 HAOJIO/ICHUST MAKCUMYMOB U
MUHUMYMOB

78 Pemenunesanau

79 [IpumenennennTephepeHm

80 Judpakusiceera

81 JudpakiuonHas pemeéTka. Y cloBue
HAOJI0/IEHUS TTIAaBHBIX MAKCUMYMOB

82  Pemienuesanay https://resh.edu.ru/

83 [Toriepe4HOCTh CBETOBBIX BOJIH.
[Tonspu3zarus cBeTa

84 Pemenunesanau

85 CBETOBBICSIBIICHUS B IPUPOAE

86 O00011eHne U CUCTEMaTU3ALNS 3HAHUI
no teme "Onrtuka"

87 KonTponbHas padbora no teme
«Onruka»
['paHuUIBI TPUMEHUMOCTH

88 KJIACCHYECKON MEXaHUKH. 3aKOHBI
ANEKTPOAMHAMHUKH M TTPHHIIHIT
OTHOCHUTEBHOCTH

89 [TocTtynareicnienanbHONTEOPUHOTHOCH

TCIIbHOCTHU




[IpocTpaHCTBEHHO-BPEMEHHOU
unrepsai. [Ipeobpazoanus JlopeHna.
YcioBue NpUuYMHHOCTH.

90
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH.
3amenyIeHre BpEeMEHH B COKpaIlleHNe
JUIMHBI
DHeprusa U UMIYIbC PEIITUBUCTCKON
01 P YIEeP https://resh.edu.ru/
YACTHUIIBI
CBs13b MacChl ¢ SHEPTUEH U UMITYITLCOM
92 PEIAATUBUCTCKON YaCTHUIIBI.
DHEPrusnoKos
93 PaBHOBecHOETEIIOBOCU3TyUCHUE
94 3akoncMenrennaBuHa
I'unore3a M. IInanka o KBaHTax.
95
DoTtoHEBI
96 OHeprus U UMITyJIbC(HOTOHA
97 ®oroaddext. OnbiTe A. I'. CTonerona.
3axonblpoTOrhDhexTa
VYpaBHeHue DiHIITEHA 17151
98 dororddekra. "KpacHas rpanuma”
dboTtordpdexra
99 Hasnenue ceera. OnwiTh I1. H.
Jlebenena
10 .
0 BomHoBriecBolicTBaYaCTHIL
Bounsl e bpoiid. /[nuHa BoyHbI 1
10 . .
1 Bpoiiis 1 pazMeps 06IacTH https://resh.edu.ru/

JOKAJIM3aLHUH IBUKYILECICS YaCTULIBI




10

KopmyckynsipHO-BOITHOBOWMIYaIN3M

10

3 JudpakuusineKTpoHOBHAKPHCTAIIAX

10 Crnenuduka u3MepeHud B MUKPOMHUPE.

4 COOTHOILICHHS HEONTPEAEIEHHOCTEN
I'eitzenbepra

10

5 Pewenuerpadguueckuxsanay https://resh.edu.ru/

10 n

6 Pemennepacuérnpix3anay

10 KonTponbhas pabota no remam:

7 "Ocnossl CTO", "KopmyckyisipHo-
BOJIHOBOM JTyasin3m"

10 OIBITHI 110 UCCIIEIOBAHUIO CTPOEHUS

3 aToMa.
[TnanerapHasimonenbaromaPesepdopaa

10

9 [Tocrynarsibopa

11 Buast ciektpoB. CriekTp ypoBHE#

0 SHEPTUU aToMa BOAOPOIa

11 CnioHTaHHOE U BBIHYKIEHHOE

1 U3ITy4YEHHUE CBETa

11
Jlaze

2 p

11 Hyxnonnas monens siipa ['eiisenOepra-

3 WBanenko. 3apsi 1 MacCOBOE YUCIIO

sanapa. U3otonsl. PagnoakTMBHOCTH




3aKOH palM0aKTUBHOIO pacnaja.

11 CBoiCTBAa HOHU3UPYIOIIETO U3TyUCHHUS. .
4 BriusiHue pagroakTUBHOCTH Ha JKUBBIE https://resh.edu.ru/
opranusMmsl. Jlozumerpus
OHeprus CBA3U HYKJIOHOB B SIIpE.
SAnepusie cunbl. Jledekt Macco spa.
1 SlnepHble peakiuu. SnepHble peaKTOPHI.
5 [TpobGaems! ynpaBisieMoro
TEPMOSIIEPHOTO CUHTE3A.
OKOJIOrn4eCcKHeaceKThIPa3BUTUSASAICPH
OMPHEPreTUKH
MeToab! perucTpaluy U UCCIe10BaHUs
3JIEMEHTAPHBIX YaCTHULL.
1 dyHaMeHTaIbHbIE B3aUMOCHCTBUS.
5 bapuoHbl, ME30HBI U JIEITOHBI.
[Ipencrasnenue o
CranpaprHoiimonenu. Kapk-
[JIFOOHHASMO/IENBAIPOHOB
®usnka 3a npeaenamu CtannapTHON
%1 Z/I;)j::nl/;TeMHaﬁ MaTepus U TEMHas https://resh.edu.ru/
EnnncTBOGM3NYECKONKapTUHBIMUPA
11 Oransl pa3BUTHS aCTPOHOMHHU.
8 3Ha4yeHue aCTPOHOMUU
[TpruMeHNMOCTh 3aKOHOB (PU3HUKH IS
1 00BSICHEHUS IPUPOIHI KOCMHYECKIX
9 00BEKTOB.

MCTO,Z[BIaCTpOHOMI/ILICCKI/IXI/ICCJ'IGJIOBB.HI/I
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COBpeMeHHble OIITHUYCCKUEC TCIICCKOIIBI,

32 paIuoTeNecKonbl, BHEaTMOC(hepHas
aCTPOHOMMS

12 Bun 3Bé3gHoro Heba. Co3Be3us, spKue

1 3BE3/1bl, IUIAHETHI, UX BUIUMOE
JBUKEHHE

12 Conueunas cucrema. CoJHILe.

5 ConHeuyHas akTUBHOCTb. ICTOUHUK
sHeprun CoJiHIA U 3BE3]T

12 3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKHU.

3 JnarpaMma "CIIeKTpaIbHbIN KJIACC — https://resh.edu.ru/
CBETUMOCTB"

12 .

4 3Be3/1bINIaBHOMIIOCIIEI0BATEIEHOCTH
BnyTtpenHee cTpoeHue 3BE3 .

12 CoBpeMeHHbIE NPECTABIECHUS O

5 MIPOUCXOXKACHNUHU U 3Botonuu CosHIa U
3BE3]. DTaNblKU3HU3BES]

12 Muineunsiii [1yte — Hama ['anakTuxa.

6 Tunel ranakTuk. YEpHbIE ABIPHI B SApPAX
rajlakTUK

12 Bcenennas. Paciuvpenue BeeneHHo.

. 3akon Xa66na. Teopust Bonbmioro https://resh.edu.ru/
B3pbIBA. PenmMKTOBOE HM3ITyueHnE

12 MacmtabHasictpykrypaBceeneHHoi.

8 Meraranaktuka

12

HepeménnasienpodieMbIacTpOHOMUN




13

13

13

13

13

13

Pu3N4eCKu IPAKTUKYM 110 TEME
"NccneqoBanue MAarHUTHOT'O IOJIA
IMOCTOSTHHBIX MarHUTOB' MJIM
"NccneqoBaHue CBOWCTB
dbeppoMarHeTuKoB" uiIn

"UccneqoBanue AeHCTBUSA IIOCTOSHHOTO

MarHurTa Ha paMKy ¢ TOKOM"

DuU3nYeCKu MPAKTUKYM 10 TEME
"U3mepenue cuibsl Ammiepa" wimn

"N3yueHne 3aBUCUMOCTH CHIIbI AMIiepa

oT cwiibl Toka" unu "OnpeneneHue
MarHUTHON MHYKIIMU Ha OCHOBE
u3MepeHus cuiibl Amrepa"

Ou3nyecKkuil MPakTUKYM 0 TEME
"UccneqoBanue ABJICHUSA
AJIEKTPOMArHUTHOW MHAYKIMU" WK
"OnpeaeneHne HHAYKIIMH BUXPEBOTO
MAarHuTHOTO oJjisa"

Du3nUeCcKul IPAKTUKYM I10 TEME
"UccnenoBaHue IBIEHUS
camounaykiuu'" win "COopka Moienun
AJIEKTPOMAarHUTHOTO reHeparopa’

Du3nUeCcKul IPAKTUKYM I10 TEME
"N3mepenue nepuojia CBOOOTHBIX
Kosie0aHU HUTSIHOTO U TIPY>KUHHOTO
MasiTHUKOB"

Pu3n4eCcKuil IPAKTUKYM I10 TEME

"TIpeoOpa3oBaHue SHEPTUH B
IPYXKUHHOM MasiTHUKE"

https://resh.edu.ru/

https://resh.edu.ru/




Pu3N4eCKu IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOIo TOKa
yepes MocieI0BaTeNIbHO COCTMHEHHbIE

é3 KOHJICHCATOP, KaTYIIKY U pe3ucTop”
i "UccnenoBanue paboTh
MCTOYHUKOB CBETA B LIETIH [IEPEMEHHOTO
ToKa"

13 DuU3nYeCKu MPAKTUKYM 10 TEME

7 "N3yueHune napameTpoB 3BYKOBOM
BOJIHBI"
Pu3n4ecKuil IPAKTUKYM 110 TEME

13 "H3mepenue nokazatess MpeoMICHHs

3 crexia" wiu "llonyyenune nzoOpakeHus
B CHCTEME U3 IIJIOCKOTO 3epKajia u
JTUH3bL"
Pu3n4ecKuil IPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTH

13 (OKYCHOTO paccTOSHUS OT B”eH_IeCTBa https://resh.edu.ru/

9 (Ha mpuMepe XUAKUX JIUH3)" WiIn
"N3mepenne pOKyCHOTO pacCTOSIHUS
paccenBarouX JUH3"

14 Du3nYeCcKu IPAKTUKYM I10 TEME

0 "Habmronenue nudpakuuu,
UHTEepEPEHINH U ONIIpU3alMu cBeTa"
Pu3nYecKuil TPaKTUKYM I10 TEME

14 "OnpeneneHre UMIyJabCa U SHEPTUH

1 PENATUBUCTCKUX YacTull (110

dotorpadusM TPEKOB 3apsIKEHHBIX
YacTHUIl B MAarHUTHOM T1oJie)"




14

14

Pu3N4eCKu IPAKTUKYM 110 TEME
"N3mepenne noctosinHou [lnanka Ha
ocHoBe uccienoBanus Gororpdexra"
nu "McecnenoBanue 3aBUCUMOCTH CHITBI
TOKa 4epe3 CBETOUO]I OT HanpskeHus"

Pu3N4eCKUu IPAKTUKYM 110 TEME
"HccnenoBanue CrieKTpa pa3peskeHHOTO
aTOMapHOI0 BOJOPOJA U U3MEPEHUE
nocTossHHOM Punbepra”

https://resh.edu.ru/

14

Pu3n4ecKuil IPaKTUKYM 110 TEME
"HccnenoBanue paguoakTUBHOTO (hoHA
C MCIIOJIb30BAaHUEM JI03UMETpa’ Uiu
"N3y4yeHue morjaomeHus 6eTa-4acTuil
alroMUHUIEM"

14

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HaGmronenus 3BE34H0r0 Heba
HEBOOPYXKEHHBIM T'JIa30M C
HCIIOJIb30BAaHUEM KOMIIBIOTEPHBIX
MPUIIOKEHUHN IS ONIPEACIICHUS
MOJI0KEHUS HeOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3iusi CeBepHOro Mnoymapus u
spkue 38€361" win "HabmroneHus B
teneckorn JIyHbI, IIaHeT, TYMaHHOCTE!
1 3BE3JIHBIX CKOILJICHUH"

14

O0001eHne U cCUCTEMAaTU3AIINS 3HAHUI.
Ponb ¢usuku u actpoHOMUU B
9KOHOMHYECKOH, TEXHOJIOTHUECKOM,
COLIMAJILHON U ATHYECKOH cepax




JACATCIIBHOCTH 4YCJIIOBCKA

O0001eHNEe U cUCTEMAaTU3ALNS 3HAHUI.

TemmoBeieManuub!"

;4 Poitb 1 MecTO (DM3UKH U aCTPOHOMUH B https://resh.edu.ru/
COBPEMEHHOW Hay4HOU KapTUHE MUpPa
O0001eHNEe U cUCTEMAaTU3ALNS 3HAHUI.
Ponb dusnueckoii Teopun B
14 (hopMHUPOBaHHUH MPECTABICHUHN O
3 (GU3HYECKON KapTUHE MHUPa, MECTO
(GU3HYECKON KapTUHBI MUPa B 00IIEM
PSAIy COBPEMEHHBIX €CTECTBCHHO-
HAYYHBIX TPEJCTABICHUN O PUPOC
14 000IIeHNe U CHCTEMATHU3aLMs 3HAHUI
9 go T@\Te Komesarmia” B https://resh.edu.ru/
15 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN
0 o TeMme "Kunemarnka"
15 O00011eHne U cUCTEMaTU3aLNS 3HAHUI
1 o teme "lunamuka"
15 O00011eHNEe U cCUCTEMATH3AIlNs 3HAHUH
2 no teme "Cratuka TBepa0ro Tena
15 O0o001IeHNEe U CHCTEMAaTH3alKs 3HAHUH
3 10 TeMe "3aKOHBI COXPaHEHHUS B https://resh.edu.ru/
MexaHuke"
15 O00011eHNe U cCUCTEMaTU3aLNS 3HAHUI
4 1o Teme "OCHOBBI MOJIEKYJISIPHO-
KMHETH4YeCKOU Teopun"
15 O0001IeHne 1 cucTeMaTU3aINs 3HAHUI
5 o Teme ""TepMouHaMHKa.




O00011eHUE U CUCTEMATU3ALIUS 3HAHUM

25 1o TeMe "ArperaTHble€ COCTOSTHUS
BellecTBa. PazoBbieniepexoabl”

15 O0001IcHNEe U CHCTEMATH3aLKs 3HAHUI

7 o Teme "DieKkTpuueckoe mnoie"

15 0O000111eHrEe U cUCTEMaTU3ALNS 3HAHUI

3 110 Teme "[10CTOSHHBIN MEKTPUYCCKHiA https://resh.edu.ru/
TOK"

15 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN

9 o TeMe "Toku B pa3nuuHbIX cpeaax"

16 O0o0011IeHNEe U CHCTEMATH3aLHs 3HAHUI

0 1o teme "MarauTtHoe nosne"

16 PesepBuslit ypok. O60011eHNE U

1 CHCTEMATHU3aIUs 3HAHHUH 10 TEME https://resh.edu.ru/
"DeKTpoMarHuTHas UHIYKIus"

16 PesepBHblit ypok. O0001IeHNE U

5 CHCTeMaTU3allys 3HaHUH 110 TeMe
"MexaHndeckue KojacoOanus"

16 PesepBHblit ypok. O60011eHNE U

3 CHCTeMaTH3allys 3HaHUH 110 TeMe
"JeKTpOMarHuTHbIE Kosiebanus"
Peseprubiit ypok. O60011eHIE U

16 CHCTeMaTH3aIMsl 3HAHUH 110 TEME

4 "MexaHU4YeCcKue U dJEKTPOMArHUTHEIE
BOJIHBI"

16 PesepBuslit ypok. O60011eHMEe U

5 CHCTeMATH3aIlMsl 3HAHUH 110 TEME

"Onruka"




PesepBHeiit ypok. O600IICHHE U

16 cUCcTEMaTH3alKs 3HAHUM 110 TeMe 1 https://resh.edu.ru/
6
"Ocuoser CTO"
16 Peseprublit ypok. O6o0mIeHne 1
7 CHCTeMaTHU3allus 3HaHUM 110 TeMe 1
"KopnyckynsipHO-BOJIHOBOM Ayanu3m"
16 PesepBHbIil ypok. O0001ICHHE U
8 CHCTEeMaTHU3allus 3HaHUN 10 TeME 1
"®dwuzuka aroma"
PesepBuslit ypok. O60011eHNE U
16 cUCTEMATH3alHA 3HAHUH 110 TEME 1
9 "®du3uka aTOMHOIO spa 1
AJIEMEHTapHBIX YacTuil"
17 PesepBuslit ypok. O60011eHNE U
0 CHCTeMaTH3allys 3HaHUH 110 TEMe 1
"JneMeHTh! acTpou3uku”
OBUIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME




YUEBHO-METOJIUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O NIPOLHECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA
®dwuzuka 11 xmacce/T'.A. Mskumes, B.B.byxosnes, B.M. Hapyrun/

®dusuka 10 knace/T".A. Maxumes, B.B. byxosues, H.H. Corckuit/ Mockpa
"IIpocsemenue 2020

METOIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJIA
JIEMOHCTPAIIMOHHBIN SKCIEPUMEHT 110 (DU3UKE B CTAPIITUXKIACCAXCPETHEN
mKkOsbl. ABT. bypor B.A. u np. ITocooue nms yauTens.
HNunaktuaeckuematepuaisl 10-11 kimacc. A.E. Mapown, E.A. Mapon/lpoda
2015 «IIpocsemenuey, 1967r

HeypoxomenuapiM. PazButnennrepecakdusuke. Aet. Jlannnall.Sl.
MeToukanTeXHONOTUABHEKIACCHRIXMEPOIPusaTHil. «[IPOCBEIIEHNEY,
Mocksa, 1991

OnexkTuBHbBINA KypPC «Metoasipemenuspuznyeckux 3aaau». 10-11 kiaccoi.
ABT. 30pun H.U. «Bako», Mocksa, 2007

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HUHTEPHET

http://class-fizik.ru/shiv.html?ysclid=Imd4kw3saq613152313
http://class-fizika.ru/n1.html

https://resh.edu.ru/

https://www.all-fizika.com/

http://physics03.narod.ru/

https://learningapps.org/index.php?overview s= category=0 tool
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