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MNOACHUTEJIbBHASA 3AIINCKA

Pabouas nporpamma 1o ¢pu3MKe Ha ypoOBEeHb OCHOBHOTO 00IIIeTr0 00pa3oBaHMsI ISl 00yJarOMIUXCsI
10-11-x kmaccoB pa3paboTaHa B COOTBETCTBHH C TPEOOBAHUSIMU:

- @enepanpHOTO 3aK0HA OT 29.12.2012 Ne 273-03 «O06 06pazoBanuu B Poccuiickoit deneparumn;

npukazoM MunnpocsemnieHuss ot 31.05.2021 Ne 287 «OO6 yrBepxkaeHHH (eaepaTbHOTO
rOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTAaHIapPTa CPEAHEr0 OOIIEro 00pa3oBaHUMY;
- npukaza Munnpocsemenust ot 18.05.2023 Ne 371 «O06 yrBepkaeHun ¢eaepalbHONd MPOTrpaMMBbl
CpeaHero o0mero 0opa3oBaHUs» -
- mnpukaza Munnpocsemenus ot 22.03.2021 Ne 115 «O6 yrBepxaenuu Ilopsinka opraHuzanuu u
ocylIecTBIeHUsT 00pa30BaTEeNIbHOM JESITebHOCTH 0 OCHOBHBIM 00111€00pa30BaTeNIbHBIM ITpOrpaMMaM
— o0pa3oBaTelbHBIM TIPOTpaMMaM HAYaJbHOTO OOIIEr0, OCHOBHOTO OOINEro W CPEIHEro OOIIero
o0pa3oBaHUsI»;

- CITI 2.4.3648-20 «CaHnuTapHO-31HUIEMHUOJIOTHICCKHE TPEOOBAHMS K OpraHu3aIisiM BOCITUTAHUS
1 00y4deHUs, OTABIXA M 03I0POBIICHUS JETEH U MOJIOAEKHY, YTBEP)KICHHBIX IIOCTAHOBICHUEM TTIAaBHOTO
caHuTapHoro Bpaya ot 28.09.2020 Ne 28;

CanlluH 1.2.3685-21 «l'mrueHnYecKkue HOPMATUBBI M TpeOOBaHUA K OOCCIECUYCHHIO
0e3onacHOCTH W (W) OE3BPEIHOCTH JIA YesioBeKa (PaKTOpOB Cpenbl OOMTAHUS», YTBEPIKICHHBIX
[IOCTaHOBJIEHUEM IJIaBHOT'O caHUTapHOro Bpaya oT 28.01.2021 Ne 2;

KOHLENIMK Pa3BUTUS MaTEMaTHUYECKOro 00pa30BaHUs, YTBEPKICHHOW pacHopsKEHHEM
[IpaButenncrBa ot 24.12.2013 No 2506-p;

[Tpyka3 MyHHUIIMIAILHOTO aBTOHOMHOTO o00IIe00pazoBaTenbHOro yupexaeHus «CpenHss
obmieoOpaszoBarenpHas mkoiaa Ne3y» «O0 yrBepkaeHnn padbounx nmporpamm» ot 30.08.2023 Ne 420;

- penepanpHOl paboyeil mporpaMMbl 0 yueOHOMY TipeaMeTy «Duszukay.

[Iporpamma mo ¢u3uke ompenenser o0s3aTeNbHOE MPEIMETHOE COACp)KaHUE, YCTAHABIMBACT
PEKOMEHIYEMYIO TOCIEeI0BATEIbHOCTh M3YUEHHUS TEM U Pa3leNioB y4eOHOro MpeaMera ¢ y4&ToMm
MEXIMPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOro Ipoliecca, BO3PACTHBIX
ocoOeHHocTel oOyuatomuxcs. [Iporpamma no ¢usuke naér mpeacTaBieHHE O LENAX, COJAepkKaHUU,
oOuiei crpareruu oOy4yeHus, BOCIIUTAHUS U Pa3BUTHUS 00y4arOUINXCs CPeICTBaAMU yueOHOIo MpeiMera
«Pu3uka» Ha yriayOoIEHHOM ypOBHE.

WN3yyenne «kypca ¢usuku yrayOn€HHOro YpOBHsS  IO3BOJIIET  pealn30BaTh  3ajauu
npodeccHoHaNbHON OpUEHTAIIMM, HAMpaBICHO Ha CO3JaHUE YCIOBHHM Ui TPOSBICHHUS CBOMX
MHTEJJIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH KaXkIbIM 00yJaroluMcsl, KOTOpble HEOOXOAUMBI AJIs
NPOAOIDKEHUsT 00pa3oBaHMsA B OpraHU3alMsIX NPOPECCHOHATBLHOrO O0pa30BaHUS MO Pa3IMYHBIM
(DUBUKO-TEXHUUECKUM U HH)XEHEPHBIM CIEIUATLHOCTSIM.

B nporpamme no ¢usuke onpenensroTcs miIaHupyeMble Pe3ybTaThl OCBOSHUS Kypca (PU3UKH HA
ypoBHE cpefHero oobmero oOpa3oBaHMs: JIMYHOCTHBIE, METaNpeAMETHbIE, IpeIMeTHble (Ha
yray6néHHoM ypoBHe). HayuHo-meTomonoruyecko OCHOBOWM it pa3paboTKU TpeOoBaHMH K
JUYHOCTHBIM, METANPEAMETHBIM U IIPEIMETHBIM pe3yJibTaTaM 00y4YaroUIXCsl, OCBOMBIINUX IPOrPaMMy
1o ¢u3uKe Ha YPOBHE CPEAHEro 001ero o0pa3oBaHus Ha yrIIyOJEHHOM YpOBHE, SBISETCS CUCTEMHO-
NeSITeIbHOCTHBIN MOIXO/.

[TporpamMma no pu3uke BKIIOYAET:

IUTaHUPYEMbIE Pe3yJbTaThl OCBOEHHUS Kypca (M3MKU Ha YriayOJI€HHOM YpOBHE, B TOM YHCIE
IpeMETHBIE PEe3yIbTaThl IO TOAaM O0yUYESHHUS;

coziep;kanue yuyeOHoro npeamera «dusukay» 1mno rogam o0y4eHuUs.

[IporpamMma no (pu3uKe UMeeT MPUMEPHBIN XapakTep U MOXKET OBITh UCTOIh30BaHA YUUTEISIMU
(bUBUKH JJIST COCTABIICHUSI CBOMX PA0OUYUX MPOTPaMM.

[IporpamMma mo (¢u3HKe HE CKOBBIBAET TBOPUYECKYIO WHUIIMATHBY YYHUTENEH U TMPEIOCTABIISET
BO3MOXXHOCTH JIJISl peaju3aluy Pa3IMYHbIX METOAMYECKHUX MOJXOJOB K IMpEenojiaBaHuio (pU3UKK Ha
yr1yONnE€HHOM YPOBHE NPH YCIOBHM COXPaHEHHsI 0053aTeIbHOM YacTu coaep kaHus Kypca.

dusnka Kak Hayka o HamOoiyiee OOIIMX 3aKOHAX IMPHUPOJIbI, BBHICTyMas B Ka4eCTBE y4E€OHOTO
npeaMera B IIKOJE, BHOCHT CYIIECTBEHHBIH BKJIaJ B CHUCTEMY 3HaHHH 00 OKpy)Karolem MHpe.
konbpHBIA Kypc (U3MKK — CHCTEMOOOPA3yIOIIUK /11 €CTECTBEHHO-HAYUHBIX Y4eOHBIX MPEIMETOB,



MOCKOJIbKY (DHM3MYECKHE 3aKOHBI JIeKaT B OCHOBE IPOLIECCOB W SBICHUM, H3y4aeMbIX XHUMHEH,
Ouosiorueit, gusnueckor reorpadueir u actpoHomuel. Vcmonb3oBaHWE M AKTHBHOE NPUMEHEHHUE
(UBUYECKUX 3HAHUH OTMPENeNniIo XapakTep U OypHOE pa3BUTHE pa3HOOOPA3HBIX TEXHOJOTUH B cdepe
SHEPIreTUKH, TPAHCIIOPTA, OCBOCHHS KOCMOCA, IIOJYYEHHS HOBBIX MAaTEpUAIOB C 3aJaHHBIMHU
cBoiicTBamu. M3yueHue (pu3MKM BHOCHUT OCHOBHOHM BKIJIaJ B ()OPMHUPOBAHHME €CTECTBEHHO-HAYYHOU
KapTUHBI MHpa 00yJaromerocs, B GOpMUpOBaHUE YMEHUI NMPUMEHSATh HAYYHbIH METO/ MO3HAHUS PU
BBITIOJTHEHUH UMH YU4EOHBIX HCCIEI0BaHUH.

B ocHOBY Kypca pU3UKH Ha ypOBHE CpeTHET0 00IIETro 00pa30BaHMsI MOJIOKEH PsI HIIEH, KOTOpbIe
MO>KHO pacCMaTpUBaTh KaK MPUHIUIIBI €M0 MOCTPOCHUS.

Hoea uenocmunocmu. B cooTBeTCTBUM C HEW Kypce SBISETCS JIOTMUECKH 3aBEPIIEHHBIM, OH
COZCPKUT MaTepual M3 BCEX pa3lesioB (DU3MKH, BKIIOYACT KAaK BOIMPOCHl KIACCHYECKOW, TaK H
COBpEMEHHOM (PU3UKH.

Hoesa zenepanuzayuu. B cooTBeTcTBUU C HEMl MaTepuan Kypca (uU3uKu OOBEIMHEH BOKPYT
¢busnueckux teopuil. Benymum B kypce siBnsiercss GOpMUPOBAHME IMPEACTABICHUN O CTPYKTYpPHBIX
YPOBHSIX MaTE€pPHH, BEIIECTBE U TMOJIE.

Hoea cymanumapuzayuu. E€ peanuszanus mnpeanosjaraeT MCHOIb30BaHUE T'yMaHUTApHOTO
noTeHIana GU3NIECKOi HayKn, OCMBICTICHHE CBS3H PAa3BUTHUS (PU3HUKH C pa3BUTHEM OOILECTBA, a TAKIKE
C MHPOBO33PEHUYECKUMH, HPABCTBEHHBIMH M SKOJOTHUYECKUMHU MTPOOIeMaMHU.

Hoea npuknaonou nanpagnennocmu. Kypc ¢usuku yrioyOn€HHOTO ypOBHS IpeAIojiaraeT
3HAKOMCTBO C IIUPOKUM KPYTrOM TEXHUYECKHX M TEXHOJIOTUYECKUX MPUIIOKEHUN U3YU4EHHBIX TEOPHH U
3akoHOB. [IpH 3 TOM paccMaTpuBarOTCA Ha YpOBHE OOIIMX MPECTABICHUN U COBPEMEHHBIE TEXHUIECKHE
yCTPOMCTBA, U TEXHOJIOTHUH.

Hoesa rKonozuszayuu peanusyercss TOCPEICTBOM  BBEICHHS  DJEMEHTOB  COZIEp)KaHUS,
MOCBSIIEHHBIX KOJIOTUYECKUM MPOoOieMaM COBPEMEHHOCTH, KOTOPbIE CBS3aHbBI C PA3BUTHEM TEXHUKU
Y TEXHOJIOTHH, a TaKkKe 00CYXICHUS MTPOOIJIEM PAlMOHATBHOTO PUPOAONOIB30BAHUS U SKOJIOTUIECKOM
0€301MacHOCTH.

OcBoeHME coONepKaHHsI MPOrpaMMbl 10 (U3WKE JOJDKHO OBITh IMOCTPOSHO Ha MPHHIMIAX
CHCTEMHO-/IeATEIbHOCTHOrO mojaxona. s ¢u3uku peanuszainust 3TUX HPUHIUIOB Oa3upyercss Ha
WCTIOJIB30BAHNUHU CAMOCTOSITEILHOTO SKCIIEPUMEHTA KaK MOCTOSTHHO JICHCTBYIONIETO (PaKTOpa y4eOHOTrO
nporecca. st yriay6nEéHHOro YpOBHS — 3TO CHCTEMa CaMOCTOSATEIbHOTO YYEHUYECKOT0 SKCIIEPUMEHTA,
BKJTIOYAOIIETO ()POHTAIBHBIE YUCHHUECKHE OIBITHI TIPY M3YYE€HHH HOBOTO Marepuaia, J1abopaTopHbIe
paboTbl U paboTel mpakThkyMma. IIpu 3TOM BO3MOXHBI JBa crocoba peanu3aluu (PU3NIECKOro
npakTukyma. B mepBom ciiydae nmpaktukyMm nposoautcs iubo B koHue 10 u 11 kiaccos, 1100 nocne
MIEPBOTO U BTOPOT0 MOJIYTOAMNA B KaXKJAOM U3 3TUX Ki1accoB. BTopoit cnocod — 310 uHTErpanus pador
MPaKTUKyMa B CHUCTEMY JIa0OpaTOPHBIX paboT, KOTOPBIE MPOBOJATCS B MPOIECCe M3YUYECHHUs pasziera
(temsl). [Ipu 3TOM MoJ1 paboTaMu MPaKTUKyMa OHUMAETCsl CAMOCTOSTENIbHOE UCCIIEI0BaHHEe, KOTOPOe
MIPOBOJIUTCS 110 PYKOBOJICTBY CBEPHYTOT0, 0000IMIEHHOTO BUAAa 0€3 MOIIAaroBOi HHCTPYKITUH.

B nporpamme mo ¢usuke cucreMa y4EHHYECKOTO SKCIEPUMEHTa, JabOpaTOpHBIX pPadOT U
MpaKTHKyMa TPEJCTaBlieHa €IWHBIM TNepeYHeM. BhIOOp TeMaTHKW Il ITHX BHUJIOB YYCHHYECKHX
NPAaKTUYECKUX paboOT OCYIIECTBIAETCS YYaCTHUKAMH 00pa3oBaTENbHOrO Ipolecca HUCXOIs U3
0COOEHHOCTEH MOYPOYHOTO TNIAHUPOBAHUS M OCHAIIeHHs KabuHeTa ¢pusuku. [Ipu aTom obecrieunBaeTcst
OBJIaJIeHUE OOYYaIOUIMMUCS YMEHUSMH MPOBOAMUTH NPSMbIE U KOCBEHHBIE M3MEPEHUs, UCCIICIOBAHUS
3aBHCUMOCTEH (PU3MUYECKIX BEIIMYHH U MIOCTAHOBKY OIBITOB TI0 TIPOBEPKE MPEIIOKEHHBIX THITOTE3.

Bosbiioe BHMMaHUe yleisieTcsl pelleHUI0 pacu€THBIX M KauyeCTBEHHBIX 3anad. [lpu stom ams
pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISTIOTCS 3a]1a4d C SIBHO 33/JIaHHOW M HESIBHO 3a/IaHHOW (PH3MUECKON
MO/IEJIBIO, TIO3BOJISIONIME MPUMEHSATh U3YYEeHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjena
Kypca, TaKk M HWHTETPHPYS MPUMEHEHHWE 3HAaHWH W3 pa3HbIX pa3nenoB. s KauecTBEHHBIX 3amad
MIPUOPUTETOM SBISIOTCS 3aJlaHKsI HAa 00bACHEHHE/TIpeICKa3aHue MPOTeKaHUsd (U3NYECKUX SBICHUH U
MIPOIIECCOB B OKPYXKAIOIIEH KH3HHU, TPEOYIOIIHE BEIOOpa PU3HMUECKOM MOIEIHN JIJIsi CHTYalluH TTPAKTHUKO-
OPHEHTHUPOBAHHOT'O XapaKTepa.

B cootBerctBuu ¢ tpeboBanusmu I'OC COO k MarepuaibHO-TEXHUYECKOMY OOCCIIEYCHHIO
yueOHOro Tmpouecca Kypc (U3MKM yrIyOJEHHOTO YPOBHS HA YpOBHE CpeaHero oOIiero
o0pa3oBaHMs JOHKEH U3y4aThCsA B YCIOBUSX IMpEeIMETHOro kabunHera. B kabunere GuU3MKM JOKHO



OBITh HEOOXOaUMOE J1TAbOpaTOpHOE 00OPYTOBAaHWE ISl BBIMOJHEHWS yKa3aHHBIX B Iporpamme IIo
¢bu3MKe yUeHHUECKUX OMBITOB, Ta00PAaTOPHBIX paboT 1 paboT MPaKTUKyMa, a TAKXKE IEMOHCTPAILIHOHHOE
obopymoBaHue.

JleMOHCTpalMOHHOE 000pyAOBaHKE (POPMUPYETCS B COOTBETCTBUH C MPUHIIUIIOM MUHUMAILHON
JOCTaTOYHOCTU W 00ecrednBaeT MOCTAHOBKY IMEPEUYMCIIEHHBIX B MporpaMMe Mo (pu3uKe KIFOYEBBIX
JIEMOHCTpAlMKA Ui HWCCIICAOBAHUS M3y4aeMbIX SBICHHA M MPOILECCOB, SMIMPUYECKHX U
(dbyHITaMEHTAJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHHI.

JIaGoparopHoe 00OpyAOBaHHE AJsl YYCHHMUYECKHX IMPAKTHUECKUX paboT (opMmHpyeTcss B BHIE
TEMaTUYECKHX KOMILUIEKTOB U 00ECIeUMBAETCSA B pacu€re OJTHOTO KOMIUJIEKTa Ha JIByX OOydaroluxcsl.
TemaTtuueckue KOMILIEKTHI 1a00paTOPHOTO 000PYAOBAHUS JOKHBI OBITH TOCTPOCHBI HA KOMILUIEKCHOM
MCTOJIb30BAHUH aHAJIOTOBBIX M IIU(PPOBBIX MPHOOPOB, a TAKIKE KOMIIBIOTEPHBIX U3MEPUTEIBHBIX CHCTEM
B BHJI€ IU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU LETSIMH U3Y4YEHUS (PU3UKU B 001IEM 00pa30BAHUU SIBISIOTCS:

dbopMupoBaHHEe WHTEpeca U CTPEeMJICHHS OOYYarOIIMXCS K HAYyYHOMY H3YYEHHUIO MPUPOIDI,
Pa3BUTHE UX MHTEIUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE MPEJCTABICHUN O HAYYHOM METOJIe MO3HaHUs U (POpMHUpPOBAHHE MCCIEI0BATENbCKOTO
OTHOIICHUS K OKPYKAIOIINM SIBIICHUSIM;

(dbopMHpOBaHNE HAYYHOTO MUPOBO33PEHHUA KaK pe3ysbTaTa U3y4yeHHUs] OCHOB CTPOCHUS MaTepUu U
(byHIaMEHTAIBHBIX 3aKOHOB (PH3HUKH;

(dbopMupoBaHHE YMEHUI OOBSACHATH SBJICHUS C UCIIOIB30BaHNEM (PU3UYECKUX 3HAHUMA U HAYYHBIX
JI0Ka3aTeNbCTB;

dbopMUpOBaHHE TPEICTABICHUNA O PONM (DU3UKU ISl Pa3BUTHS JAPYTUX ECTECTBEHHBIX HayK,
TEXHHUKHU ¥ TEXHOJIOTHUH;

pa3BUTHE MPEACTABICHUN O BO3MOXHBIX cdepax Oyayiiel npodeccuoHaNbHON NEATENbHOCTH,
CBSI3aHHBIX C (PM3UKOM, IOATOTOBKA K JaJbHEUIIEMY O0YUYEHHUIO B 3TOM HAIPaBJICHUH.

JlocTuxkeHne 3TUX Iesei 00ecreunBaeTCcsl pelIeHUEM CIeAYIONINX 3aa4 B MPOLEcce U3YUCHHS
Kypca GU3UKU Ha YPOBHE CPEHETO O0IIero 00pa3oBaHus:

pUOOpETeHNEe CUCTEMBI 3HAaHUM 00 0OLMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOpHUsX,
BKJTIOYAsi MEXaHWKY, MOJICKYJSIPHYIO (DH3HKY, AJIEKTPOJMHAMUKY, KBAaHTOBYIO (DH3MKY W AJIEMEHTHI
acTpo(hU3HKH;

dbopMHpOoBaHHE YMEHUH NPUMEHITH TEOPETHYECKHE 3HAaHUS Uil OOBSCHEHUS (HU3NIECKHUX
SIBIIGHUH B TIPUPOJIE U JUUIsl IPUHATHUS MPAKTUYECKUX PEIICHUN B TOBCEIHEBHOM JKU3HH;

OCBOEHHE CIIOCOO0B pEIIeHUs Pa3IMYHbIX 3a/1a4 C SIBHO 33JaHHOM (hPU3MUYECKO MOJIenblo, 3a1ad,
MOJIPa3yMEBAOIINX CAMOCTOSTENbHOE CO3AaHne (PU3NYECKON MOJIeNH, aIeKBaTHOM yCIOBUSAM 3aj1auu,
B TOM YHCIIE 3aj[a4 HH)KEHEPHOTO XapaKTepa,

MOHMUMaHWe (U3UYECKUX OCHOB U TMPHUHIUIOB JCWCTBUS TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHUS Ha OKPYKAIOIIYIO CPENY;

OBJIAJICHHME METOJaMH CaMOCTOSITENIbHOTO IUIAHUPOBAaHUS U TMPOBENCHUS (HU3HUECKUX
HKCIIEPUMEHTOB, aHAIIN3a ¥ HHTEPIPETAINY HHPOPMAIIH, OTIPEIEIICHUS IOCTOBEPHOCTH MOTyYEHHOTO
pe3ynbrarta;

CO3JIaHME YCIOBUH JUISI Pa3BUTHS yMEHHUH IPOEKTHO-MUCCIIEIOBATEIBCKOW, TBOPUYECKON
NeSTeNbHOCTH;

pa3BuTHe uHTEpeca K chepam npodecCHOHATEHON A TEIPHOCTH, CBSI3aHHOMN C (PU3HKOI.

B cootBerctBun ¢ TpeboBanusiMmu @I'OC COO yrinyOnéHHBI ypOoBEHb H3Y4YeHHs] y4eOHOTO
npeamera «@Pu3nka» Ha YpOBHE CpeaHero ooOmero oOpa3oBaHWs BHIOMpaeTCS OOYJArOITUMUCH,
TUTAHUPYIOIIUMU TTPOJI0DKEHNE 00pa30BaHus MO CIEIHATFHOCTAM (PU3UKO-TEXHUYIECKOTO TPODUIIS.

Ha w3yuenne ¢usuku (yrayOn€HHBIH ypOBEHb) Ha ypOBHE CpEIHEro OO0IIero oOpa3oBaHUS
orBoautcs 340 yacoB: B 10 kmacce — 170 gacos (5 wacoB B Heaenmo), B 11 kinacce — 170 yacos (5 yacoB
B HEJIETIO).

[Ipennaraemelii B mporpamMmme mo (Qu3MKe MepedeHb JabOpaTOPHBIX M TMPAKTUYECKUX padoT
SBJIIETCS. PEKOMEHIOBAHHBIM, YUUTENb JIETAaeT BbIOOP MPOBEAEHUS J1aOOPATOPHBIX pabOT U OMBITOB C
y4€TOM MHIUBUAYAIBHBIX OCOOCHHOCTEH 00yYarOIUXCsl.

COJAEPKAHUE OBYYEHUSA



10 KJIACC

Pa3znen 1. Hayunblii MeTOX MO3HAHUS IPUPOAbI.

Ousznka — (QyHIamMeHTaJdbHAas Hayka O mpupoae. Hayunelii MeTox NO3HAHUS U METOJbI
UCCIEeIOBaHUS (PU3NYECKUX SBIICHUH.

DKCIepUMEHT U TeOpHs B IIpoIiecce Mo3HaHus npupoabl. Habmrogenue u SKCIepuMeHT B (PU3HKe.

CrocoObl  uM3MepeHus: (PU3NYECKUX BETUYMH (QHAJIOrOoBble U IU(POBBIE H3MEPUTEIbHbBIE
pUOOPHI, KOMITBIOTEPHBIEC JATYMKOBBIE CUCTEMBI).

[TorpemnocTtu u3mepeHuit Gpu3nYecKux BeTUUYHH (aOCOIIOTHASI U OTHOCUTEIIbHAS).

MopenupoBanue (pU3NYECKHUX SBICHUI U MPOIECCOB (MaTepualibHAs TOUYKA, AOCOIIOTHO TBEPIOE
TeJO, WAeajbHas >KUIKOCTb, WICAIbHBIN ra3, TouyeuHbIl 3apsn). ['mnoreza. dusnmyeckuil 3akoH,
I'PaHULbl €ro IPUMEHUMOCTH. Pu3nueckas Teopusl.

Ponb u mecto ¢uzuku B GopMHUpOBaHUH COBPEMEHHON HAYYHON KapTUHBI MUpPA, B TPAKTHUYECKON
NEeITEIbHOCTH JIIOACH.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, nPAKMUKyMm.

W3mepenue cuiibl TOKa U HaNpsDKEHUs B LIENM MOCTOSHHOIO TOKA IPU MOMOLIY aHAJIOTOBBIX U
U(POBBIX U3MEPUTENBHBIX TPHOOPOB.

3HaKOMCTBO ¢ U poBoii Taboparopueii mo ¢pusuke. [Ipumepsr u3MepeHus: PU3NIECKUX BETHIUH
IIPU IOMOIIY KOMITBIOTEPHBIX TaTYUKOB.

Pa3nea 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanunueckoe BuxkeHre. OTHOCUTEIbHOCTh MEXAaHUYECKOr0 IBUKeHus. Cucrema oTcuéra.

[Ipsimas 1 oOpaTHas 3aa4u MEXaHUKH.

Panuyc-BekTop MaTepuanbHOM TOUKH, €ro MPOEKIIMU HAa OCH CUCTEMBI KoopAUHAT. TpaeKkTopusl.

Ilepememienne, ckopocTh (CpedHsisi CKOpPOCTb, MIHOBEHHas CKOpPOCTb) U  YCKOpEHHE
MaTepUaIbHOM TOUYKHM, UX MPOEKIUH HAa OCH CUCTeMbl KoopauHaT. CloKeHHe NepeMelleHu u
CJI0’KEHUE CKOPOCTEN.

PaBHOMEpHOE U pPaBHOYCKOpEHHOE MPSMOJIMHENHOE JBH)KEHHE. 3aBUCHUMOCTh KOOpIUHAT,
CKOpPOCTH, YCKOPEHUS U MyTH MaTepUAIbHON TOYKU OT BPEMEHH U UX TPpadUKH.

CBo0OoHOE nasieHue. Y ckopeHue cBoOOHOro najieHus. J{Brkenue tena, OpoIeHHOro Mo YoM
K TOPU30HTY. 3aBUCUMOCTb KOOPJMHAT, CKOPOCTH U YCKOPEHUS MaTepUaIbHON TOUKH OT BPEMEHU U UX
rpadukH.

KpuBonuneiinoe nBwxeHue. JIBHKEHHE MaTEpUaIbHOW TOYKH IO OKPYKHOCTH. YTJOBas H
JIuHeWHas ckopocTh. Ilepuox u wyactora oOpameHus. lLleHTpocTpemuTenbHoe (HOpPMaJbHOE),
KacaTrelbHOE (TAaHMCHIIMAIBHOE) U TIOJTHOE YCKOPEHUE MaTepUAIbHON TOUKH.

TexHnuyeckue ycTpoHCTBa M TEXHOJIOTMYECKHE ITPOLIECCHI: CIUIOMETpP, ABUKEHHE CHapsIOB,
LENHbIe, IIecTepEHYAThIE U PEMEHHBIE MTepe/ladl, CKOPOCTHBIE JTUQTHI.

Jemoncmpayuu.

Monenb cucteMbl 0TCUETa, MIUTIOCTPALMs KHHEMAaTHYECKUX XapaKTePUCTHUK JIBHIKEHUSI.

CriocoObI uccie0BaHus IBUKCHUH.

Wnmroctpanus npeaenbHoro nepexoia U i3MepeHue MTHOBEHHONH CKOPOCTH.

[IpeoOpa3oBanue NBUKEHUN C UCTIOIB30BAHUEM MEXaHU3MOB.

[Tagenuie Ten B BO3/1yXe U B Pa3peKEeHHOM ITPOCTPAHCTBE.

Habmtonenue nBuxeHus Tena, OpomeHHOro Mo YoM K TOPU30HTY U TOPU30HTAIBHO.

Hanpasnienue ckopocTy pu IBUKEHUU 110 OKPYKHOCTH.

[IpeoOpa3oBaHue yriaoBoit CKOPOCTH B PEIyKTOpE.

CpaBHeHMeE yTEN, TPACKTOPUIN, CKOPOCTEMN IBMKEHUS OJHOTO U TOTO K€ TeJIa B Pa3HBIX CUCTEMAaX
oTcuéra.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padomot, nPAKMUKYM.

N3ydyeHne HepaBHOMEPHOTO JBUKEHUS C LIEIbIO ONPEAEICHUS MTHOBEHHON CKOPOCTH.



W3mepenue ycKOpeHHUs NpU NPSAMOJIMHEHHOM DPaBHOYCKOPEHHOM [BHKCHHHM IIO HAKIOHHON
IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH IIPU PABHOYCKOPEHHOM JBH)KCHHH.

W3mepenue yckopeHHss CBOOOIHOTO MaaeHUs (PEKOMEHJOBAHO HCIONb30BaHUE LUPPOBOMA
nabopaTopun).

W3yuenune nBWXKEHHS Teja, OpPOIIEHHOIO TOPH3OHTANbHO. I[IpoBepka THIOTE3Bl O MPAMOU
IIPONTOPLIMOHAIBHOM 3aBUCUMOCTH MEX]y JAJIBHOCTBIO ITOJIETA U HAYAJIBHOM CKOPOCTBIO TeJa.

N3ydeHue nBuKEHMs TeJa 110 OKPY>KHOCTH € ITIOCTOSIHHOM 110 MOJYJII0 CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH NepHOAa 00pallieHUss KOHMUECKOro MasiTHUKA OT €ro apaMeTpoB.

Tema 2. lunamuxa.

IlepBbit 3akoH HproroHa. MHepumanbHble cuctemsl OTcuéra. [IpMHIMI OTHOCUTEIBHOCTH
INanunes. HeunepruanbsHble cucTeMbl OTCUETA (ONpeiesieHue, IPUMEpBHI).

Macca tena. Cuina. [IpuHnun cyneprno3uiuuy cuil.

Bropoii 3akon HetoToHa 114 MaTepuaibHOM TOYKH.

Tpernii 3akoH HpIOTOHA [UIs1 MaTEpHAIIBHBIX TOYEK.

3aKOH BCEMUPHOI'O TATOTEHHUS. DKBUBAJIEHTHOCTh T'PAaBUTALIMOHHON U HHEPTHON MacChl.

Cuna TspKecTu. 3aBUCUMOCTh YCKOPEHUS! CBOOOIHOIO MaJeHHUsI OT BBICOTHI HaJl MOBEPXHOCTHIO
IUTaHEeTHI U OT reorpaduueckoit mupoTsl. [IBrkeHrne HeOEeCHBIX TeJl U UX CIYTHUKOB. 3akoHbI Keruiepa.
IIepBasg kocMHu4ecKast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, qBuXKyIerocst ¢ yCKOpeHUEM.

Cuna tpenusi. Cyxoe tpenue. Cuiia TpeHUs CKOJIBKEHUS U Cuiia TpeHus nokos. KoaddumueHt
TpeHus. Cuia conpoTUBIICHUS IIPU ABH)KEHUU TeJla B )KUJIKOCTH WUJIH ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH
OTHOCHUTEJILHOT'O JIBUKEHUSI.

HMasnenune. 'mapocrarnueckoe nasienue. Cuna Apxumena.

TexHuueckue yCTpoiiCTBA U  TEXHOJIOTMYECKME IPOLIECCHI: IMOALIMIIHUKH, JIBUKEHUE
UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HaGmtoneHue nBrkeHUs Tell B MHEPIHUAIbHBIX U HEMHEPIUAIBHBIX CUCTEMAaX OTCUETA.

[IpuHIUIT OTHOCUTEIBHOCTH.

Kauenue 1ByX HMIMHIPOB WM IIAPOB Pa3HON MAacChl C OAMHAKOBBIM YCKOPEHUEM OTHOCHUTEIBHO
HEMHEPLUAIbHON CUCTEMBI OTCUETA.

CpaBHEHHNE paBHOAEHCTBYIOIIEH TPUIIOKEHHBIX K TEIIy CHJI C IIPOU3BEICHUEM MACChI TEIA HA €T0
YCKOpEHHUE B MHEPLUAIbHON CUCTEME OTCUETA.

PaBeHCTBO cuil, BO3HUKAIOIUX B PE3YJIbTATE B3aUMOIECHCTBUS TEIL.

N3mMepenne mace 1o B3anMoIENCTBHIO.

HesecomocTs.

Bec Tena npu yckopeHHOM NOoAbEME U Ta/IEHUH.

LlenTpoOEKHBIE MEXaHU3MBI.

CpaBHeHHE CUJT TPEHUS TIOKOS, KAYEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3mepenue paBHOAECHUCTBYIONIEH CUJT TP ABHKEHUHU OpycKa 10 HAKJIOHHOM MIIOCKOCTH.

[IpoBepka rumnoTe3sl 0 HE3aBUCUMOCTH BPEMEHH JIBKEHHS OpycKa M0 HaKJIOHHOW TIOCKOCTH Ha
3aJIaHHOE PACCTOSIHUE OT €r0 MaccChl.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPY)KUHE U PE3UHOBOM 00pasiie,
OT ux JeopMaluu.

W3yuenne IBMKEHUS] CUCTEMBI TeJ, CBA3aHHBIX HUTBIO, IEPEKUHYTOHN uepe3 JErkuid O6JI0K.

N3mepenune kodpuiimerta TPEHUs M0 BEIUIHHE YIIIOBOro koddduuuenrta 3aBucumMoctu Fr,(N).

HccnenoBanue ABMKEHHS OpycKa MO HAKJIOHHOM TIIOCKOCTH C MEPEMEHHBIM KO3 (HHUIIMEHTOM
TpEeHHUSI.

W3ydeHne nBuKEHMs Ipy3a HA BaLy C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.



AoGcomoTHO TBEpAOE Teno. [ocTynarenpHoe U BpamareasHOe IBIKEeHNE TBEPIOTO Tesa. MOMEHT
CUJIBI OTHOCHUTENIbHO OCcH BpaieHus. [lneuo cunbl. CrnoxkeHue Cull, MPUIOKEHHBIX K TBEPIOMY Telly.
LlenTp TsKECTH TENA.

YcnoBus paBHOBECUs TBEPAOIO Tea.

YcroitunBoe, HEYCTOMYHMBOE, OE3pa3InUYHOE PABHOBECHE.

TexHudeckue yCcTpOMCTBA M TEXHOJIOTMYECKUE IPOLECCHl: KPOHIUTEHH, CTPOUTENbHBIA KpaH,
pemeéTyarbie KOHCTPYKIUU.

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnie pabomul, npakmuxym.

HccnenoBanue ycnoBuii paBHOBECUS TBEPIOTO TEJA, UMEIOIIETO OCh BPALCHUS.

KoHcTpynpoBaHue KpOHIITEHHOB U PACYET CUII YIIPYTOCTH.

N3yueHnne yCcTOWYMBOCTH TBEPAOTO TEJA, UMEIOLIErO ILIOMIA/Ib ONOPHI.

Tema 4. 3akonvl coxpaneHusn ¢ MexaHuxe.

NmMnynsc MarepuanbHOM TOYKH, CHCTEMbl MaTepHalIbHBIX ToYeK. LIeHTp macc cucremsl
MaTepualbHBIX TO4YEK. Teopema 0 JBHKEHHUH LIEHTPa Macc.

NmMnynbc cuiibl 1 ”3BMEHEHUE UMITYJIbCa Tea.

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE ABMKEHUE.

MomeHT umnyibca MaTepuaIbHON TOUKU. [IpeacraBieHue 0 COXpaHEHUM MOMEHTA UMITYJIbCA B
LEHTPaIbHBIX MOJISX.

Pabora cuibl Ha ManoM W Ha KOHEYHOM mepemerneHnn. [ padudeckoe mpencraBieHre padboOTHI
CUJIBL.

MOIHOCTh CHIIBL.

Kunernueckas sHeprus MmatepuaibHOi Touku. Teopema 00 M3MEHEHUU KUHETHUECKON SHEpPruu
MaTepHaIbHON TOYKH.

[ToTenuumanpHble U HEMOTEHUUANBHBIE CHIIbL. [loTeHnnanbHas sueprus. [lorennmanbaas sHeprus
yrpyro aepopMupoBaHHON MpYyXHUHBL. [loTeHIIManbHast SHEPrUs Teja B 0OJHOPOJIHOM I'PaBUTALIMOHHOM
nonie. [ToreHnnanpHas 3HEPrUsi TeNa B TPaBUTALIMOHHOM T10JI€ OJJHOPOJIHOTO I1apa (BHYTPH U BHE 11apa).
Bropas kocMuueckas ckopocTb. TpeThsi KOCMAYECKAsi CKOPOCTb.

CBsi3p pabOThl HEMOTEHIIMATBHBIX CHJI C M3MEHEHHEM MEXaHWYECKOW SHEPTruu CHUCTEMBI Tell.
3aKOH COXpaHEHHS] MEXaHUYECKON IHEPTHH.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

VpaBHenue bepHymn [ WIEATbHOW JKUAKOCTH KakK CIEJICTBHE 3aKOHA COXPaHEHUS
MEXaHUYECKOWU JHEPTUH.

TexHu4yeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IMPOIECCHI: JBH)KEHUE PAKET, BOJOMET, KOMED,
MPYXUHHBIA MTUCTONET, THPOCKOT, (PUTYPHOE KaTaHUE Ha KOHBKAX.

Hemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE OBIKEHIE.

N3mepenne MOLHOCTH CUIIBL.

W3meHeHune sHeprun Tejaa Mpu COBEPIIEHUN PaOOTHI.

B3anMHble npeBpalieHns KHHETHYECKOW U MOTEHIUAIbHON SHEPTI Ui PU IEUCTBUU HA TEJIO CUIIbI
TSKECTH U CUJIBI YIIPYTOCTH.

CoxpaHeHue SHepruy Ipu CBOOOHOM MaICHHH.

Yuenuueckuii sxcnepumenm, nadvopamopnuvie padomeol, npaKmMuKym.

N3mepenne umnyibca Tesaa o TOPMO3HOMY ITYTH.

W3mepenue cuibl TATH, CKOPOCTU MOJIEH 3IEKTPOMOOUISI U MOIIIHOCTH CUJIBI TATH.

CpaBHEeHHME U3MEHEHUS UMITYJIbCA TeJla C UMITYJIBCOM CHIIBL.

HccnenoBanue coxpaHeHUs: UMITYJIbCA PU YIPYTOM B3aUMOJICHCTBHM.

N3mepeHne KNHETUYECKON SHEPTUH Tejla II0 TOPMO3HOMY ITyTH.

CpaBHEHME H3MEHEHUSI TOTEHIIMAILHON YHEPTUHU TIPYKUHBI C pa0OTON CHUIIBI TPEHUS.



Omnpenenenne pabOTHI CHIIbI TPEHUS MPU ABMXKEHUU TeJa MO0 HAKIIOHHOW MIOCKOCTH.

Pa3nea 3. Moaekynsipaast puznka 1 TepMOIHHAMHKA.

Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYUECKOU MeopUul.

OcHOBHBIE TIOJIOKEHUSI MOJIEKYIIsIpHO-KHHEeTHYecKoi Teopun (MKT), ux onsiTHOoe 000CHOBaHHE.
Huddys3us. bpoyHoBckoe ABMKEeHHE. XapaKTep ABMKCHHUS U B3aHUMOJCHCTBHS YacTHI] BEIIECTBA.
Mopenu cTpoeHHUsI Ta30B, KUIKOCTEH U TBEPABIX TN U O0BSICHEHUE CBOMCTB BEILIECTBA HA OCHOBE 3TUX
Mozeneid. Macca u pazmepsl Mosiekyi (atomoB). KomuectBo Bemectsa. [locTossHHas ABoraapo.

TennoBoe paBHoBecue. Temmneparypa u cioco0sl e€ n3mepenus. [llkana temneparyp Llenbcust.

Mopenp uaeaqbHOro rasa B MOJEKYISIPHO-KMHETHYECKOM TEOPUU: YaCTHULIBl raza JIBHXKYTCS
Xa0THYECKHU U HE B3aUMOJECHCTBYIOT APYT C APYTOM.

l'azoBbie 3akoHbl. YpaBHenue MenjeneeBa—Knamnelipona. AOcontoTHas Temmeparypa (Ikana
temneparyp KenpBuna). 3akon [lanprona. Wzompoueccsl B HA€aIbHOM Ta3e € MOCTOSHHBIM
KOJIMYECTBOM BellecTBa. [ paduyeckoe npencraBieHne U30MpOIECCOB: U30TepMa, U30X0pa, u300apa.

CBs3b MEX]ly NaBJICHHEM M CpPEAHEH KWHETUYECKOW SHEPrueu IMOCTYNaTeIbHOrO TEIJIOBOTO
JBUKEHMSI MOJIEKYJ HJ€ajlbHOro ra3a (OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKOH TEOpHUH
UJeabHOTO rasa).

CBsi3b a0COJTIOTHOM TeMIepaTypbl TEPMOJIMHAMUYECKON CHUCTEMBI CO CpEIHEH KUHETHUYECKOM
SHEpTHUel MOCTyNaTeIbHOrO TEIIOBOTO ABUKEHUS €€ YaCTHII.

TexHnuyeckue ycTpoHCTBa M TEXHOJOTMYECKHE IPOLIECCHI: TEPMOMETP, OApOMETp, MOJyYyeHUE
HaHOMaTEepHUaJoB.

Jemoncmpayuu.

Mopenu 1BUKEHHUS YaCTHUL] BELLIECTBA.

Mopenb OpOyHOBCKOTO JIBUIKECHHUSI.

Buneoponuk ¢ 3anuceio peaibHOro OpOYHOBCKOTO JIBUYKEHUSI.

Huddys3us sxuarocTei.

Mopnaens onbita [lTepHa.

[IpuTsikeHne MOJEKYII.

Mopenu KpUCTAIIIMYECKUX PELIETOK.

Habuntoienue u nccnenoBanue U30MpoIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HccnenoBanne mnporiecca yCTaHOBJIEHHS TEIJIOBOITO PAaBHOBECHSI MPU TEIUIOOOMEHE MEXIy
ropsi4ei ¥ X0JIOAHON BOJOM.

N3ydyenne wu3oTepMuyeckoro mporecca  (peKOMEHJOBAaHO  HUCIOJb30BaHUE  LU(POBOM
nabopaTopun).

N3ydenue n30XopHOro mnporecca.

N3yuenune n3o6apHoro npoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuka. Tennosvie mamunb.

Tepmomunamuueckas (TZ) cuctema. 3agaHue BHENIHUX YCIOBUU MJII TEPMOIMHAMUYECKON
cucreMbl. BHemHue W BHyTpeHHHEe mnapameTpbl. [lapameTpbl TEpMOAMHAMUYECKOW CHCTEMBI Kak
CpeIHUE 3HAYECHUS BEJTMYHH, ONHUCHIBAIOUINX €€ COCTOSIHHE Ha MUKPOCKOITNYECKOM YPOBHE.

HyneBoe nHauano tepmoauHamuku. CaMONpOM3BOJIBHAS peENlaKCcalldsl TEPMOJMHAMUYECKON
CHCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Moznens uaeanpHOro rasa B TEpMOAMHAMMKE — CUCTEMA YpaBHEHMI: ypaBHeHuEe MeHneneeBa—
Kitaneiipona u BelpakeHue Il BHYTPEHHEN SHEPIUH. Y CIIOBHSI IPUMEHUMOCTH 3TOM MOJENIN: HU3Kast
KOHIIEHTpALMsl YaCTHIL, BEICOKHE TEMIIEpaTypbl. BolpaskeHue 11 BHyTpEHHEN SHEPIUU OJJHOATOMHOIO
MJICaIbHOIO Tasa.

KBa3ucraTnueckue u HECTaTUYECKUE MPOLIECCHI.

DOneMeHTapHas paboTa B TepMoAnHaMuKe. Beruncnenue paboTsl mo rpaduky mpoiecca Ha pV-
JarpaMMme.

Tennonepenada kak criocod U3MEHEHUS BHYTPEHHEH SHEPTUU TEPMOJMHAMUYECKON CHCTEMBI 0€3
coBepuieHus paboThl. KOHBEKIHS, TEIIONPOBOAHOCTD, U3ITyYCHHE.



KonnuectBo TemnoTel. Tenmno€MKoCTh Tena. Y aenbHas U MOJIApHAas TEINIOEMKOCTH BELIECTBA.
VYpaBHeHue Maiiepa. YaenbHas TeEIIOTa CrOpaHus TOIUIMBA. Pacd€r konudecTBa TEIUIOTHI IIPU
tertoniepenaye. [lonsarue 06 agnabaTHOM Tporiiecce.

[lepBslii 3aKk0H TepMOAMHAMUKHU. BHyTpeHHss 3Heprus. KonnuecTBo TemoTsl U padoTa Kak Mepbl
M3MEHEHUsl BHYTPEHHEN SHEPruu TEPMOJINHAMUYECKON CUCTEMBI.

Bropoli 3akoH TepMOIMHAMUKU ISl PABHOBECHBIX IIPOLIECCOB: YEPE3 3aJaHHOE PAaBHOBECHOE
COCTOSIHME TEPMOJMHAMHYECKONM CHCTEMBbl MPOXOIUT €IUHCTBeHHas aauabara. AOcCoJoTHas
TeMIieparypa.

Bropoii 3aKk0H TepMOAMHAMUKH 7151 HEPAaBHOBECHBIX MPOLIECCOB: HEBO3MOXKHO IEPEaTh TEILIOTY
or OoJsiee XoJIOAHOTO Tela K Oosiee Harperomy Oe3 kommeHcanuu (Knaysmyc). HeobGpatumocTts
IIPUPOIHBIX IIPOLIECCOB.

[Tpuniune! geiictBus TeraoBbix MamuH. KIT/I.

MaxkcumansHoe 3HaueHue KII/. [{ukn Kapho.

DKOJIOTMYECKUE AaCHeKThl MCIOJb30BaHUS TEIUIOBBIX JBHUrareneil. TemnoBoe 3arps3HeHue
OKpY>Karolleu Cpeibl.

TexHuueckue YCTpPOWCTBA W TEXHOJOTMYECKHE IIPOLECCHI: XOJOAUIbHUK, KOHAUIIMOHEP,
IU3eIbHBIA U KapOIOpaTOPHBIN JBUraTeld, napoBasi TypOMHA, MOJIyY€HUE CBEPXHU3KUX TEMIIepaTyp,
YTWIA3alUsl  «TEIJIOBBIX» OTXOJOB C  HCIOJb30BAHMEM  TEILJIOBOTO  HACOCA,  YTUIIM3ALMS
OMOOPTraHNYECKOTO TOTIIMBA ISl BRIPAOOTKH «TETIIIOBOI» M AJIEKTPOIHEPTHU.

Hemoncmpayuu.

V3meHeHne TeMreparypsl Ipy aInadaTHIeckoM pacIIupeHu .

Bo3aymiHoe orauso.

CpaBHeHHE YIEIbHBIX TEIIIOEMKOCTEH BEIIECTB.

CrnocoObl U3MEHEHUS BHYTPEHHEH YHEPTHH.

NccnenoBanue aguabdaTHoro mpouecca.

KommnbrorepHble MOJENN TETUIOBBIX JBUTATENEH.

Yuenuueckuit sxcnepumenm, naéopamopnuvie pabomul, npaKkmuxym.

N3mepenne yaenbHOU TeIIOEMKOCTH.

HccenenoBanue npouecca OCTbIBaHUS BELIECTBA.

HccnenoBanue aanabaTHOro mnporecca.

N3yuenne B3aMMOCBSI3H SHEPTUHN MEKMOJICKYJIIPHOTO B3aUMOJICHCTBHS U TEMIIEPATYPhl KUTICHUS
KUJIKOCTEN.

Tema 3. Azpecammnvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapoobpazoBanue u koHAeHcanus. Mcapenue u kurneHue. Y ieJabHas TEIoTa mapooOpa3oBaHUs.

Hacepiiiennele 1 HeHachlleHHbIE Mapbl. KauecTBeHHass 3aBUCMMOCTH IUIOTHOCTU M JABJICHUS
HACBIIIIEHHOTO TIapa OT TeMIIepaTypbl, UX HE3aBUCUMOCTh OT 00bEMa HACHIIIIEHHOTO Mapa. 3aBUCUMOCTh
TEeMIIepaTypbl KUTICHUS OT JABJICHUS B KUIKOCTH.

BrnaxaocTs Bo3ayxa. AGCOTIOTHAS M OTHOCUTEIbHAS BIAXKHOCTb.

Teépnoe Teno. Kpucrammuyeckue u amopdHbie Tena. AHH30TPOINHUS CBOWCTB KPHUCTAJIIOB.
[TnaBnenue u KpucTauM3anys. Y aelbHas TeIroTa miasieHus. CyonuMarus.

Hedopmaruu tBEpaoro tena. Pactsxenue u cxarue. Cnur. Moayns FOura. [penen ynpyrux
nedopMmaruii.

TennoBoe pacmmpeHue >XUIKOCTEH W TBEPABIX Tel, 00bEMHOE M JIMHEHHOE pacIIupeHue.
AHTapMOHU3M TEILIOBBIX KOJIEOAHUI YacTUIl BEIIECTBA KaK MPUYHHA TEIJIOBOTO pacHIMpeHus Tei (Ha
KaueCTBEHHOM YPOBHE).

IIpeoOpasoBanue sHepruu B (ha30BBIX MMEPEX0Iax.

VYpaBHeHHE TEIJIOBOTO OaaHca.

[ToBepxHocTHOE HaTshkeHHE. Kodd(duUIMEeHT MOBEPXHOCTHOTO HaTsbkeHusa. KamunspHbie
siBJIeHUsI. J{aBieHue Mo MCKPUBIEHHON MOBEPXHOCTHIO KuaKkocTH. Dopmyina Jlamnaca.

TexHr4eckue ycTpoiCTBa W TEXHOJIOTMYECKHE MPOLECCHI: KUAKUE KPUCTAJUIbI, COBPEMEHHbIE
MaTrepHuabl.

Jemoncmpayuu.

TennmoBoe pacuimpeHue.



CBolicTBa HaCBIIICHHBIX MapOB.

Kunenue. Kurnenue npu noHM>XKEHHOM JJaBJICHUU.

N3mepenne cuitbl HOBEPXHOCTHOTO HATSAKEHUSI.

OMBITHI ¢ MBUIBHBIMHU TJIEHKAMH.

CmauuBaHue.

Kanumnsapusie siBienus.

Monaeny HEHEIOTOHOBCKOH JKUIKOCTH.

Cnioco6bl U3MEPEHHS BIAKHOCTH.

HccnenoBanue HarpeBaHus U IUIABJICHUS] KPUCTAINIMYECKOTO BEILIECTBA.

Buael nedopmanmii.

HaGumonenne Mainbix nedopmaruii.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, npaKmMuKym.

N3yueHne 3aKkOHOMEPHOCTEN UCIIAPEHUS KUIKOCTEN.

N3mepenue yaenbHOM TEIIOTHI IIJIaBICHUS JIbJA.

N3yuyeHne CBOMCTB HACHIICHHBIX I1ApPOB.

N3mepenue abCOMOTHOM BIaKHOCTH BO3/yXa U OIICHKA MAacChl TAPOB B IIOMEIICHHH.

N3mepenue ko3 uirieHTa moBEpXHOCTHOTO HATSIKESHUSI.

N3mepenne monyins FOnra.

UccnenoBanue 3aBucumoctd eopmManuy pe3uHOBOro 00pasiia OT MPUIOKEHHON K HEMY CHIIBI.

Pa3znea 4. diekTpoauHaMuKa.

Tema 1. Inexmpuueckoe noine.

DnekTpu3anus Ten U e€ NposABICHUS. JIEKTPUUECKUi 3apsa. [[Ba BUIa 3J€KTPUUYECKUX 3apsI0B.
[IpoBOIHMKHM, AMAIEKTPUKH M TOJYNPOBOJAHUKUA. DJIEMEHTAPHBIM SICKTPUUYECKUN 3apsi. 3aKoH
COXpaHEHUs IEKTPUUECKOT0 3apsa.

B3aumopeiictBue 3apsanoB. Toueunsie 3apsbl. 3akoH Kynona.

Dnektpruyeckoe nose. Ero nqeiicTBrue Ha 3IeKTPUYECKUE 3apsibl.

HanpsokénHocts  anekTpuueckoro  mons.  IIpoOnbiit  3apsin.  JluHMuM — HanpspkEHHOCTH
ANEKTPUUECKOTO N0JiA. OJHOPOJHOE IIEKTPUUYECKOE TOJIE.

[ToTeHIManbHOCTh  AJIEKTPOCTATUYECKOTO TOJs. Pa3HOCTh TOTEHIIMATIOB M HAMpPSIKEHHE.
[ToTenuumanpHas 3HEPrus 3apsiia B JIEKTPOCTATUYECKOM 1osie. [loTeHman 31eKTpocTaTuyecKoro noJsi.
CBsi3p HANPsHKEHHOCTU TOJST W PA3HOCTH TMOTEHIIMAJIOB IS DJIEKTPOCTATUYECKOTO TMOojs (Kak
OJTHOPOJIHOTO, TaK U HEOJTHOPOJHOTO).

[TpuHUUI Cynepno3UIIUH JIEKTPUUECKUX MOJICH.

[Tone Toueunoro 3apsima. Ilome paBHOMepHO 3apsbkeHHOM cdepwl. [lome paBHOMEpHO
3apsOKEHHOTO 1Mo 00bEMy miapa. [losie paBHOMEpPHO 3apshKEHHOM OECKOHEUHOM miocKkocTh. KapTuHsbl
JIMHUN HaNpsKEHHOCTH 3TUX MOJIEH U HKBUIOTEHIIUAIIBHBIX IIOBEPXHOCTEM.

[IpoBOIHUKY B AIEKTPOCTATUUECKOM I10JI€. Y CTIOBUE PABHOBECHS 3aPs/IOB.

JIMAIEeKTPUKHU B 3JIEKTPOCTATUUECKOM M0J1€e. [uanexTpudeckas NpoHUIIaeMOCTh BEIIECTBA.

Kongencarop. D1eKTpoEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh TJIIOCKOT0 KOHAEHCATOPa.

[TapannensHoe coenquHenne Konaencaropos. [lociaenoBarenbHOe COETMHEHNE KOHAEHCATOPOB.

DHeprus 3apsHKeHHOTO KOHIEHCATOpA.

JIBr>KeHuUe 3apsyKeHHON YacTUIIbI B OJHOPOAHOM 3JIEKTPUUYECKOM TOJIE.

TexHudeckue yCTpPOWCTBA M TEXHOJOTMUYECKHE TPOIECCHI: 3JEKTPOCKOM, dSJIEKTPOMETD,
JNEKTPOCTATUYECKAsT  3alllMTa, 3a3eMIIEHHE  JJIEKTPONpPUOOpPOB, KOHACHCATOPHI, TEHEPATOP
Ban ne I'paada.

Jemoncmpayuu.

Y CTpOoWCTBO M MPUHIUIT ACHCTBUSA IIEKTPOMETPA.

DIEKTPUUYECKOE MOJIE 3apsHKEHHBIX IIAPUKOB.

DNEeKTpUYECKOe TOJIEe IBYX 3apsKCHHBIX TUTACTHH.

Monens anekTpocTaTuaeckoro reueparopa (Ban ne ['paada).

[IpoBOIHHKY B 3IEKTPUYECKOM IOJIE.

DneKTpocTaTU4eCcKas 3allluTa.

YCTpolCTBO M IEMCTBHE KOHAEHCATOPA MTOCTOSSHHOW U IEPEMEHHON EMKOCTH.



3aBUCHMOCTbh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOMAAM IUIACTHUH, PaCcCTOSHUSA
MEXIy HUMH U TU3JIEKTPUUECKON TIPOHUIIAEMOCTH.

DHeprus EKTPUUECKOro MOJIs 3apsyKEHHOI0 KOHJIEHCATOPA.

3apsiika U pa3psijika KOHIeHcaTopa 4epe3 pe3ucTop.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, npaKMUKyMm.

OreHka cui1 B3auMOJCHCTBUS 3apsSKEHHBIX TEI.

HaGmroienne mnpeBpalieHuss SHEPTrUU 3apsDKEHHOTO KOHJIEHCATOpa B OSHEPTUI0 H3IIy4eHUs
CBETOJIUO/IA.

N3yuenune nporekaHus TOKa B LIETIH, COAEPKALIEH KOHIEHCATOP.

Pacrnipenienienrie pa3HOCTH TMOTEHIHMANOB (HAMPSHKEHUS) MPH IOCIENOBATEILHOM COEAMHEHUU
KOHJICHCAaTOPOB.

HccnenoBanue paspsiia KOHIEHCATOPA YEPE3 PEZUCTOP.

Tema 2. Ilocmoannwlil dneKmpuyecKuil mokx.

Cuia Toka. ITocTOAHHBIN TOK.

VYcnoBus CymecTBOBaHMS IIOCTOSHHOIO 3JIEKTPUYECKOro Toka. Mcrounnku toka. Hanpsxkenne U
u JJIC é.

3axon OMa 11 yyacTKa LEenu.

DIEeKTpUYECKOE CONTPOTUBIICHHUE. 3aBUCUMOCTb COIIPOTUBIICHUS OJJHOPOJHOTO TPOBOIHUKA OT €r0
JUTMHBI ¥ TUIOIIA/IHA MTOTIEPEYHOr0 CEYEHUS. Y IETIbHOE COMTPOTUBIICHUE BEILIECTBA.

[locnenoBarenpHOe, MapajuielibHOE, CMEIIAaHHOE  COEAMHEHUWE MPOBOAHUKOB. Pacuér
pa3BEeTBIEHHBIX AMEeKTpHUecKux nenei. [lpasuma Kupxroda.

PaGora snekrpuyeckoro Toka. 3akoH J[xoymns—Jlenna.

MOIHOCTB 3JIEKTPUYECKOTr0 TOKA. TernnoBas MOIIHOCTb, BbIACISIEMas Ha pE3UCTOPE.

O/IC u BHYTpPEHHEE COIMpPOTUBICHHE HCTOYHHMKA TOKa. 3akoH Oma UIsi MOJHOM (3aMKHYTOM)
3JIEKTPUYECKOM e, MOIHOCTh UCTOYHUKA TOKA. KOpOTKOE 3aMbIKaHuE.

KonneHncarop B ienu NOCTOSSHHOTO TOKA.

TexHuueckue yCTpOMCTBAa M TEXHOJOTHMYECKHE MPOILECChl: aMIEPMETP, BOJIBTMETP, PEOCTAT,
CYETYMK DIIEKTPUUYECKOU SHEPTUH.

Jemoncmpayuu.

N3mepenue cuiibl TOKa U HApsHKEHMS.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA OT HAINPSKEHUS JJISI PE3UCTOPA, JIAMIIBI HAKATUBAHUS U
CBETOJIMO/IA.

3aBHUCHUMOCTD COMTPOTHUBIICHUS IMITUHIPUYECKUX TPOBOTHUKOB OT JUTMHBI, TUIOMIAIH TONIEPEUHOTO
CEYEeHMS U MaTepHaa.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT COPOTHUBJIEHUS MPH MOCTOSTHHOM HaIPS)KEHUH.

[Ipssimoe wusmepenne DJIC. KopoTkoe 3aMblkaHHE TalbBaHMYECKOTO »3JIEMEHTAa U OILICHKa
BHYTPEHHETO COMPOTUBIICHHUS.

CrniocoOsI coennHeHus: UCTOYHUKOB Toka, DJIC Garapeii.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEKy MOJIFOCAMH HCTOYHUKA TOKA OT CHJIBI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmukKym.

HccnenoBanue cMEIaHHOTO COEUHEHUST PE3UCTOPOB.

N3mepeHne yienbHOro COnpoOTUBIIEHUS IPOBOIHUKOB.

HccnenoBanue 3aBUCUMOCTH CHJTBI TOKA OT HAIIPSHKEHUS ISl JIAaMITbl HAKQJIMBAHUS.

YBenuueHue npesena u3MepeHus amrnepMeTpa (BoIbTMETpa).

N3zmepenne 3/IC 1 BHYTpEHHETO CONPOTUBIICHHS] ICTOYHUKA TOKA.

Uccnenoanue 3aBucumoctd DJIC rambBaHMYECKOrO 3JEMEHTa OT BPEMEHH IMPU KOPOTKOM
3aMbIKAHUH.

HccnenoBanue pa3HOCTH NOTEHIMAIOB MEXKY MOJIFOCAMH HCTOYHUKA TOKA OT CHJIbI TOKA B LIETIH.

HccnenoBanue 3aBUCUMOCTH TMTOJE3HOM MOIIHOCTH HCTOYHUKA TOKA OT CHJIbI TOKA.

Tema 3. Toku 6 paznuunwvix cpeoax.

DnekTpruyeckas: IPOBOJUMOCTh PAa3IUYHBIX BEIIECTB. DJIEKTPOHHAS MPOBOJUMOCTH TBEPIBIX
METaJUIOB. 3aBUCUMOCTb COITPOTUBIICHHS] METAJIIOB OT TeMIiepaTypbl. CBEpXIPOBOIUMOCTD.

DJIEKTPUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.



[TonynmpoBomuuku. CoOCTBEHHAs! U MPUMECHAs TPOBOIUMOCTD MOJTYNPOBOAHUKOB. CBOMCTBA p—
n-nepexona. [TonynpoBogHUKOBEIE TPUOOPHI.

DJIEKTPUYECKUH TOK B AJIEKTPOIMTAX. DIEKTPOIUTHYECKAS JUCCOLUALIMS. DIEKTPOIU3. 3aKOHBI
@apanes U1 3JIEKTPOIU3a.

DnekTpruyeckuii TOK B razax. CaMOCTOATENbHBIN U HECAMOCTOSTENbHBIN pa3psia. PaznuuHblie THIIBI
CaMOCTOATENIBHOIO paspsaaa. Monnus. [1nazma.

TexHuyeckue ycTpolcTBa M MPAKTUUYECKOE MPUMEHEHUE: ra3opas3psaHble JamIlbl, HIEKTPOHHO-
aydyeBas TpyOKa, IOJIYNPOBOJHUKOBBIE NPUOOPHI: AHOA, TPAH3UCTOpP, (HOTOAMOMA, CBETOIHO,
rajibBaHuKa, pauHUPOBAHUE MEJIU, BHIILJIABKA ATFOMUHUS, SJICKTPOHHAS MUKPOCKOIIHSI.

Jemoncmpayuu.

3aBUCUMOCTD COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOIUTOB.

3akoHbl 35ekTpoauza Papazes.

HckpoBoii pa3psii U IpOBOAUMOCTb BO3/1yXa.

CpaBHeHUE IPOBOIMMOCTH METAIIJIOB U MOJIYIPOBOJIHUKOB.

OAHOCTOPOHHSISI MPOBOUMOCTD AHO/A.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

Habnronenue anekrponusa.

W3mepenue 3apsiia 0JHOBAJIEHTHOIO HOHA.

HccnenoBanue 3aBUCUMOCTH COTIPOTUBIICHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJIBT-aMIIEPHOIN XapaKTEPUCTUKU JUOJA.

Du3nyecKuii MPaKTHKYM.

CrnocoObl m3MepeHus: (U3NYECKUX BEJIMYMH C MCIOJIb30BAHUEM AHAJOTOBBIX M LHU(POBBIX
MU3MEPUTENbHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM. AOCOIIOTHBIE U OTHOCHTEIbHBIC
MOTPEUTHOCTH N3MepeHui Ppu3nueckux BennyrH. OIeHKa TpaHuIl TOTPEUTHOCTEH.

[IpoBeneHne KOCBEHHBIX M3MEpPEHUH, HCCIENOBAHHM 3aBUCUMOCTEH (U3NYECKUX BEIHYUH,
IIPOBEpKa IMPEAJIOKEHHBIX THUIOTe3 (BbIOOp M3 pPabOT, OMHMCAHHBIX B TEMATUYECKUX paslenax
«YYeHHUECKH IKCTIEPUMEHT, JTa00paTOpHbIE PaOOThI, TPAKTHKYM)).

MexnpeameTHblie CBSI3HU.

Nzydyenne kypca ¢usuku yriayonéHHoro ypoBHs B 10 kiacce OCYyIIECTBISETCS C Y4ETOM
coJiepKaTeJIbHBIX MEXIPEIMETHBIX CBSI3€H C KypcaMHU MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu u
TEXHOJIOTHH.

MesicnpeOmemmuvie  noHaAmus,  C6A3AHHBIE C  U3YUEHUEM  Memo008  HAYYHO20
no3HanuA: SIBICHUE, HAYYHBIN (akT, TUIIOTe3a, Pu3ndeckas BeIUYNHA, 3aKOH, TEOpUs, HAOIIOAeHHE,
9KCIIEPUMEHT, MOJEIUPOBAHUE, MOJEIb, U3MEPEHHE, IMOTIPEUIHOCTH H3MEpPEHUl, H3MEpHUTEIbHbIE
npubopsl, nudposas saboparopusi.

Mamemamuka: pelieHre cucteMbl ypaBHeHU. JIunelinas ¢yHkus, napabona, runepoona, ux
rpaduku u cBoiicTBa. Tpuronomerpuyeckue GyHKINUU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPHUECKOE TOXKAECTBO. BEKTOPHI U MX MPOEKIINK Ha OCH KOOPJUHAT, CII0KEHHE BEKTOPOB.

Buonozusa: vexanuueckoe IBUKEHUE B )KUBOM mpupoze, auddys3us, ocMoc, TeII000MeH KUBBIX
OpPraHHU3MOB, TEIJIOBOE 3arpsA3HEHHUE OKpY’Kalollled cpenbl, yTUian3anus OMOOpPraHnYecKoro TOIIHUBA
JUIS BBIPAOOTKHU «TETLIIOBOMY M DNIEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSHKEHUE U KANUJUIAPHBIC SBICHUS
B MIPUPO/IC, DIIEKTPUUECKHUE SBJICHUS B )KUBOU TIPUPOJIE.

Xumusa: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHHE AaTOMOB M MOJEKYJ, MOJIb BEIECTBA,
MOJIIpHas Macca, oJydYeHne HaHOMAaTepUaJIoB, TEIUIOBbIE CBOMCTBA TBEP/BIX T, )KUIKOCTEH 1 ra3oB,
KUJKUE KPUCTAJUIbI, OJJIEKTPUUECKHE CBOMCTBA METANIOB, »JJEKTPOJMTHYECKAs JIUCCOIUAIUS,
raJibBaHUKa, dJICKTPOHHAS MUKPOCKOITHSI.

TI'eozpaghua: BnaxxHOCTh BO3/1yXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonozua: npeobpazoBaHue JABIKEHUH C HCIOJIb30BAaHMEM MEXAaHU3MOB, YYET CyXOro M
KHUJKOTO TPEHHUS B TEXHUKE, CTAaTHUYECKHE KOHCTPYKIHMH (KPOHILITEHH, pemiéryaTble KOHCTPYKIIUH),
HCIOJIb30BaHNE 3aKOHOB COXPAHEHUS MEXaHUKHU B TEXHUKE (TUPOCKOI, BOJOMET U APYTUE), IBUTATEIb
BHYTPEHHETO CropaHus, MapoBas TypOWHA, OBITOBON XOJNOMWIBHUK, KOHIUIIMOHEP, TEXHOJOTHUHU
MOJIyYE€HUsI COBPEMEHHBIX MAaTepualioB, B TOM YHCJIE€ HAHOMATEpHaJOoB, M HAHOTEXHOJOTHH,



ANIEKTPOCTaTHYECKAas ~ 3allWTa,  3a3eMJICHHE  DJIEKTPONPHOOPOB,  ra3opaspsiHbIC  JIAMIIBI,
MOJTYTIPOBOIHMKOBBIE TIPHOOPHI, ralbBAHUKA.

11 KJIACC

Pa3zneua 4. JjekTpoauHAMHUKA.

Tema 4. Maznummnoe none.

B3anMopeiicTBue NOCTOSHHBIX MAarHUTOB M MPOBOJHHUKOB C TOKOM. MarHuTHoe none. Bektop
MAarHuTHOM UHAYKIMH. [[puHIMI Cyneprno3suiuy MarHuTHBIX 1osiel. JIMHUM MarHUTHOW MHIYKLIUH.

MaruutHoe 1ojie IpOBOJHUKA C TOKOM (IPSMOrO MPOBOJHHUKA, KaTYyIIKU U KPYTOBOTO BUTKA).
OmnsIT Opcrena.

Cuna Amrnepa, €€ HanpaBiICHUE U MOYJIb.

Cuna Jlopenna, e€ HampaBiieHHE W MOAYJb. [[BUKeHUE 3apssKEHHOM YacTHUIBl B OJHOPOJIHOM
MarHuTHOM noje. Pabota cunsl Jlopenna.

MaruutHoe nosne B Beuiectse. deppomMarHeTuky, napa- U 1MaMarHeTUKH.

TexHuueckue ycTpoucTBa U TEXHOJIOTMUECKHUE MPOLECCHl: IPUMEHEHUE MOCTOSIHHBIX MarHUTOB,
AJIEKTPOMAarHuTOB, TECTEP-MYJIbTUMETP, 3JEKTpPOJABUTaTenb SKOOM, YCKOPHUTENU 3IIEMEHTapHbIX
YacTHII.

Jemoncmpayuu.

Kaptuna nuHMIl MHIYKIIMK MarHUTHOTO TOJIS MOJOCOBOTO M TMOJKOBOOOPA3HOTO MOCTOSHHBIX
MarHuTOB.

Kaprtuna nuHMI MarHMTHOW MHAYKUMM TOJIA JUIMHHOIO INPSMOIO MPOBOAHMKA U 3aMKHYTOI'O
KOJIbIIEBOT'O ITPOBOJHHUKA, KATYIIKU C TOKOM.

B3aumMopeiicTBrue JByX MPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

JerictBue cuiibl JIopeHIa Ha HOHBI JJIEKTPOJIUTA.

HabuntoieHne ABM>KEHNS y4YKa JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMNO NeHCTBUS SIEKTPOU3MEPUTENILHOTO MPUOOPAa MAarHUTOAIEKTPHUECKONW CHCTEMBI.

Yuenuueckuit sxcnepumenm, naéopamopnuvie pabomul, npaKkmuxym.

HccnegoBanue MarHUTHOTO MOJIsl TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBONCTB (heppoOMarHeTUKOB.

HccnenoBanue 1eNCTBUSA IOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

N3mepenne cuiibl Amnepa.

N3ydenue 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Onpenenenre MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHMS CUIIbI AMIIEpa.

Tema 5. InekmpomazHumnan uHOYKuus.

SIBneHue 3neKTpoMarHuTHON MHAYKIUH. [ToToK BekTopa MmarHuTHOW MHAYKIKHU. DJ[C HHAYKINH.
3aKoH aeKkTpoMarHuTHoM nHAyknuu ®apanes. Buxpesoe anekrpuueckoe none. Tokn Dyxo.

O/1C nHAYKIMH B IPOBOAHMKE, IBUKYILIEMCS] B OJJHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuio JleHna.

NunyktuBHOCTh. KaTylika HHIYKTUBHOCTH B LIEMU MTOCTOSIHHOTO TOKA. SIBI€HHE CAMOUHIYKIIUH.
OJ1C caMOMHIYKIIUH.

DHeprusi MarHUTHOTO MOJISt KATYIIKU C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHnuyeckue ycTpoilcTBa M TEXHOJIOTMUECKHE TMPOLECCHI: MHAYKLIMOHHAs I€4b, COJIEHOMJ,
3aIuTa OT 3JIEKTPU3aLUH TeJl NPU ABMXKEHUN B MAarHUTHOM I10J1€ 3eMJIH.

Jemoncmpayuu.

Habntoienue siBiaeHUs 3J€KTPOMAarHUTHON UHTYKIIUH.

Hccnenosanue 3aBucumoctu J/1C nHAYKINY OT CKOPOCTH U3MEHEHUSI MarHUTHOTO ITOTOKA.

[IpaBuio Jlenna.

[Tagenre MarauTa B aTIOMUHUEBOW (MeIHOM) TpyOe.

SIBrieHNE CaMOMHTYKIINH.



Uccnenosanue 3aBucumoctu IJ1C caMOMHAYKIIMK OT CKOPOCTH U3MEHEHUS CHJIBI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

WccnenoBanue siBieHUs AIEKTPOMArHUTHOM WHIYKIIUH.

OrnpezenieHne UHIYKIUA BUXPEBOI'O MArHUTHOTO TOJIA.

HccnenoBanue siBIeHUsS CAMOMHTYKIUH.

COopka MoieNu 3IEKTPOMArHUTHOT'O TeHEpaTopa.

Paznen 5. Kosie0anusi ¥ BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KoneobarensHaas cucrema. CBOOOIHBIE KOJIEOAHHUS.

I'apmonnueckue koneOanusi. KuHemarnueckoe M TUHAMUYECKOE ONMHCAaHUE. DHEPreTHUecKoe
onucaHue (3aKOH COXPAaHEHHS MEXaHMYeCKOW HHepruu). BhIBOJ JAMHAMHUYECKOTO OIMUCAHMS
FapMOHHYECKUX KOJIEOaHUH U3 UX IHEPreTUYECKOTr0 U KHHEMATUYECKOTO OMTUCAHMUSI.

Ammuutyna u ¢dasza konebGanuil. CBA3b aMIUIMTYIbl KOJEOAHMH HWCXOAHOM BEITHMYMHBI C
aMIUIUTYy1aMU Kosie0aHuil €€ CKOPOCTH U YCKOPEHHUSI.

[lepuon u wacrora kosiebanuil. Ilepron Manbix CBOOOAHBIX KOJEOAHHWH MaTEMAaTHU4YECKOIO
MasiTHUKA. [leproa cBOOOHBIX KONeOaHMid TPYKUHHOTO MasiTHUKA.

[lonarue o 3aryxaromux KoseOaHusx. BeiHyxkaeHHbie konebanusi. Pezonanc. Pe3onancHas
KpuBas. BrausHue 3aTyxaHus Ha BUJl pe30HAHCHOW KpUBOIl. ABTOKOIE0aHUS.

TexHnuyeckue yCTpOHCTBA M TEXHOJOTMYECKHE IPOLIECCHI: METPOHOM, 4Yachl, Kadelw,
MY3bIKaJIbHBIE HHCTPYMEHTHI, ceficmorpad.

Jemoncmpayuu.

3anuch K01e0aTeNbHOTO ABHKEHUS.

Habnronenne He3aBHCHMOCTH TIEPHO/Ia MAJIBIX KOJIEOAHUH Tpy3a HA HUTH OT aMIUTUTY/IbI.

HccnenoBanue 3aTyxarolux KoJeOaHHM M 3aBHUCHMOCTH TEepHUOAa CBOOOIHBIX KoyieOaHHWIl OT
COIPOTHBIICHUS.

HccnenoBanme konebaHWi Tpy3a HAa MACCUBHOM TMpYKHMHE C LeEnbl0  (QOpMUpPOBaHUS
Mpe/icTaBIeHU 00 uaealbHON MOJIENIN IPYKMHHOTO MasiTHUKA.

3aKOH COXpaHEHHs SHEPTUHU NPU KoJleOaHUsIX rpy3a Ha MPYKUHE.

HccnenoBanue BEIHYKIEHHBIX KOJIEOAHUH.

Habmtonenue pezoHanca.

Yuenuueckuit sxcnepumenm, naéopamopnuvie pabomul, npaKkmuxym.

N3mepenue nepuoia cBOOOAHBIX KOJIEOAHUNH HUTSHOTO U IPY)KMHHOTO MasiTHUKOB.

N3ydeHne 3aKOHOB ABMKEHUS Tela B X0/ KoJIeOaHH Ha yIIpyroMm MojBece.

W3ydeHnue qBUKEHHSI HUTSHOTO MasTHHUKA.

[IpeoOpazoBanue SHEPTUU B IPYKUHHOM MasITHUKE.

HccnenoBanue yObIBaHUS aMIUTUTY/IbI 3aTyXAIOMINX KOIeOaHUi.

HccnenoBanue BEIHYKIEHHBIX KOJIEOAHUH.

Tema 2. dnexkmpomaznummnsle Ko1e0aHUA.

KoneGatenpupiii  koHTYp. CBOOOAHBIE JJIEKTPOMATHUTHBIC KOJEOAHUS B  HJICATLHOM
kosebatenbHOM KOHTYpe. Popmyna Tomcona. CBsi3b aMIUTUTYIBI 3aps/ia KOHACHCATOPA C aMIUTUTYI0U
CHJIBI TOKA B KOJI€e0aTeIbHOM KOHTYpE.

3aK0H COXpaHEHHs SHEPTUHU B UACATLHOM KOJebaTeTbHOM KOHTYPE.

3aryxarolye JIeKTPOMarHuTHbIe KoseOaHus. BeIHyX/IeHHBIE AJIEKTPOMAarHUTHbIE KOJIeOaHusl.

[lepemenHbIl TOK. MOIIHOCTh MEPEMEHHOIO TOKA. AMIUIMTYJHOE W JIEWCTBYIOIIEE 3HAYEHUE
CWJIBI TOKA W HATIPSKEHUS TIPH Pa3IndHOM (OpMe 3aBUCHUMOCTH TIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycouJanbHbIN TepeMeHHbIN TOK. Pe3ucTop, KOHAEHCATOp U KaTYIIKa HHIYKTUBHOCTU B IIETTH
CUHYCOMIaJIbHOTO MEPEMEHHOr0 Toka. Pe3oHanc TokoB. Pe3oHaHc HanpsKeHMi.

Wneansueiii Tpancdopmarop. [IponsBoacTso, nepenaya u motTpedIeHne dIEKTPUIECKON SHEPTUH.

DKOJIOTHYECKHE PUCKM TpU MPOU3BOJACTBE AJIeKTpodHepruu. KynbTypa wHcCnonb3oBaHUs
AJIEKTPOIHEPTUU B TOBCEAHEBHOM KU3HHU.

TexHuueckue ycTpoOMCTBA M TEXHOJOTHYECKHUE MPOIECCHI: AJEKTPUUYECKUN 3BOHOK, T€HEPATOP
MIEPEMEHHOTO TOKA, JIMHUH 3JIEKTpoIepeiay.

Hemoncmpayuu.



CBoOOHBIC ATIEKTPOMArHUTHBIC KOJICOAHUSI.

3aBUCHUMOCTh YaCTOTHI CBOOOTHBIX KOJIEOaHUN OT MHIYKTUBHOCTU U EMKOCTH KOHTYpa.

OcnumiorpaMmsl 3JIEKTPOMArHUTHBIX KOJICOaHUM.

['eneparop He3aTyXarOMKX 3JIEKTPOMArHUTHBIX KOJIEOaHHIA.

Moznenb 371eKTpOMarHUTHOIO TeHepaTopa.

BrIHyX1€HHBIE CHHYCOHIaTbHbIE KOJIEOaHMUS.

Pesucrop, karylka HHIYKTUBHOCTH U KOHIECHCATOP B LM IIEPEMEHHOI0 TOKA.

Pe3onanc npu mocienoBaTeIbHOM COEIMHEHUU PE3UCTOpa, KaTyIIKM HWHIYKTUBHOCTH U
KOHJICHCATOopa.

YCTpoiCTBO M IPUHITUIT ACHCTBUS TpaHchopmaTopa.

Mogenb TMHUY 3JEKTPOIIEpEIauH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuKym.

Nzydenne Tpancdopmaropa.

HccnenoBanue NepeMeHHOr0 TOKa 4epe3 MOCIEN0BATEIbHO COEAMHEHHBIE KOHAEHCATOP, KATYIIKY
U PE3UCTOP.

HabnroneHue 371eKTpOMarHuTHOTO Pe30HaHca.

HccnenoBanue pabOThl HCTOYHUKOB CBETA B IIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMaZHUMHbIE 60JIHbIL.

MexaHuueckrue BOJIHBI, YCIOBUS UX pacnpocTtpaHeHus. [lomepedynsle U mpoJOJbHBIE BOJIHBI.
Ilepuon, ckOpoCTh pacHpoCTpaHEHHs U AJMHA BOJHBL. CBONCTBA MEXAHWYECKHX BOJIH: OTPAXKCHHE,
npejoMiieHue, naTephepeHys u audpaxius.

3Byk. CkopocTh 3ByKa. [' pomMkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

[ITymOBO€ 3arpsi3HEHNUE OKPYKAIOIIEH CPEIBI.

ONEKTPOMarHuTHHIE BOJIHBL. YCIOBUS M3JIy4Y€HHMS OJICKTPOMArHWUTHBIX BOJIH. B3aumnHas
OpHUEHTALMsI BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa 3JEKTPOMArHUTHBIX BOJIH: OTPAXKEHHE, MPEIOMIICHHE, MOIspU3aLus, UHTepdepeHus
U AUQpaKuus.

[Ikana 35eKTpOMarHuTHBIX BOJIH. [IpMMeHeHe 31eKTPOMAarHUTHBIX BOJIH B TEXHHUKE U OBITY.

[IpuHIMIIBI paHOCBA3MU U TENIEBUACHUS. Paaronokanus.

DNEKTPOMarHuTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbI.

TexHunueckue ycTpoiicTBa M NMPaKTUYECKOE MPUMEHEHHUE: MYy3bIKalbHbIE MHCTPYMEHTHI, pajaap,
panuonpuéMHUK, TEJIEBU30D, aHTeHHa, TesnedoH, CBYU-neus, ynbTpa3ByKoBas TUarHOCTUKA B TEXHUKE
1 MEIUIINHE.

Jemoncmpayuu.

OO6pazoBaHue U PaCIPOCTPAHCHHUE TOTIEPEYHBIX U TIPOJIOJIHBIX BOJIH.

Konebmomieecs Te0 Kak HCTOYHUK 3BYKA.

3aBUCUMOCTD JJIMHBI BOJIHBI OT YaCTOThI KOJI€OaHUH.

HabmtoneHue oTpaxeHus U NPeToMICHUSI MEXaHUYECKUX BOJIH.

Habmonenne nntepdepeHnu v AMPpakiui MEXaHUYECKUX BOJIH.

AKyCTHYECKHI pe30HaHC.

CaoiicTBa yapTpa3ByKa M €ro IpUMEHEHHE.

HabmtoneHune cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA C aMILJIUTYIOM M 4aCTOTOW KoJIeOaHUH.

HccnenoBanne CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTpa)KEHHE, MPEOMIICHUE, TMOJISIpU3aLns,
mudpakius, nHTepepeHIHs.

O6napyxeHne nHPPaKpacHOTO U yIbTPa(UOIECTOBOTO H3TyUECHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3yueHnne nmapameTpoB 3BYKOBOM BOJIHBI.

N3ydeHnne pacipocTpaHEHHS 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpssMonuHENHOE pacIpOoCTpaHEHUE CBETa B OAHOPOAHOM cpene. JIyd cBera. ToueyHblil HCTOYHUK
CBeETa.

OTtpaxxeHue cera. 3aKOHBI OTpakeHUs cBera. [locTpoeHne n300pakeHUI B IMIIOCKOM 3€pKaie.
Cdepuueckue 3epkana.



[Ipenomnenue cBera. 3aKOHBI MPETOMIICHHS CBeTa. AOCONIOTHBIM TMOKa3aTeNlbh MPETOMIICHUS.
OTHOocHTENbHBIN NT0Ka3aTeb MpenomiieHus. [I0CTOSHCTBO YacTOThI CBETA M COOTHOILIEHUE UIMH BOJIH
IIPU NIEPEX0IE MOHOXPOMATUYECKOTO CBETA YEPE3 IPAHHUILY PA3Zeia IBYX ONTUYECKHUX CPEl.

Xon nyueit B mpusme. [ucnepenst ceera. CoxkHbIH coctaB 6eoro csera. Lger.

[TonHoe BHyTpeHHEe oTpaxeHue. [IpenenpHblil yroi MoaHOro BHyTPEHHETO OTPaKEHMUS.

Cobuparone U pacceuBarolue JuH3bl. ToHkas auH3a. DOKYyCHOE pacCTOSIHME M ONTHYECKas
CHJIa TOHKOW JIMH3bI. 3aBUCUMOCTh (DOKYCHOTO PpAcCTOSIHHSI TOHKOH chepruueckod JHH3bI OT €€
Ir€OMETPUU U OTHOCUTENILHOTO IOKA3aTelsl IPEIOMIICHUS.

dopmylia TOHKOH JIMH3bL. Y BEJIMYCHUE, JaBAEMOE JIMH30M.

Xox Jnyda, IpOUIEAIIEr0 JIMH3Y MOJ IPOU3BOJIBHBIM YIJIOM K €€ IVIABHOM ONTHYECKOM OCH.
ITocTpoenue n300pakeHu i TOYKH u OTpe3Ka IPSAMOM B coOuparommx
1 PacCeMBAIOIINX JIMH3aX U UX CUCTEMAX.

Onrtuyeckue nmpudopsl. Paspemaromnias cnocoOHoCTh. 113 Kak onTuyeckas cucrema.

[Ipenenbl TPUMEHUMOCTH T€OMETPUYECKOM ONTHUKHU.

BonnoBas onrtuka. Uutepdepenius cBera. KorepeHTHbIE UCTOYHUKH. Y CIOBHS HaOIIOICHUS
MaKCHUMyMOB U MHHHMYMOB B HHTeP()EpPEHIIMOHHOW KapTHHE OT JABYX KOTEPEHTHBIX HCTOUYHHKOB.
[Tpumeps! KITacCHUECKUX HHTEPHEPEHIIMOHHBIX CXEM.

Hudpakius ceera. Judpakunonnas pemeéTka. Y cioBre Habt0IeHUs TTIaBHBIX MAKCUMYMOB MPU
NaJeHM MOHOXPOMAaTHUECKOI0 CBETa Ha JUPPAKIIMOHHYIO PEILETKY.

[lonspuszanus ceera.

TexHnyeckue ycTpoicTBa U TEXHOJOTMYECKUE IIPOLECCHI: OUKH, JIyla, epucKon, ¢poroanmnapar,
MHUKPOCKOTI, MMPOEKIIMOHHBIN anmapar, MPOCBETICHUE ONTUKH, BOJOKOHHAS ONTHKA, MU(PAKIMOHHAS
peumeTka.

Hemoncmpayuu.

3aKOHbI OTPa’KEHUS CBETA.

HccnegoBanue npeioMiaeHus CBETA.

Habintoienne noaHoro BHyTpeHHEro oTpaxkeHus. Mojienb cBeToBoa.

HccnenoBanue xoa CBETOBBIX MMYYKOB Yepe3 INIOCKONAPAIIEIbHYIO TUIACTUHY U TPU3MY.

WccnenoBanue cBONCTB N300paKeHH B TMH3aX.

Monenn MUKpOCKOIa, TENECKOIIA.

HaGmronenue nnrepdepeHimu ceera.

Habmroienre 11BeTOB TOHKUX TIEHOK.

Hab6mronenue qudpakuuu cera.

Nzydenne nudpakimoOHHON perIéTKH.

Habmtoienne nudpakiinoHHOTO CIIEKTpa.

Habmtonenue nucnepcuu cBeta.

Habutoienue nonsipusanuu cBera.

[IpuMeHeHne noasipouI0B AJi U3yUYEHUS] MEXaHUUECKUX HAIPSKEHUMN.

Yuenuueckuii sxkcnepumenm, nadbopamopuvie padbomot, npaKmMuKym.

N3mepenue nokasaresns nIpeaoMIIEHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSTHUS OT BEIIECTBA (HA MPUMEPE KUAKUX JINH3).

N3mepenune pOKyCHOTO pacCTOSIHHSI PaCCEUBAIOIINX JIUH3.

[Tonydenne n300pakeHus B CHCTEME U3 TUIOCKOTO 3€pKaia U JIMH3BI.

[Tony4yenue n300paXkeHNs B CUCTEME U3 BYX JIUH3.

KoHcTpynpoBaHue TenecKOnu4ecKiX CUCTEM.

Hab6monenne nudpakuuu, nHTephEepeHIINH U TOISpU3aIIH CBETA.

N3ydenue nonspusannu cBeTa, OTPaXEHHOTO OT MOBEPXHOCTU JUAJIEKTPHKA.

N3yuenne naTephepeHInm Ja3epHOro U3IyYeHUs Ha IBYX LIENsAX.

Hab6monenue qucnepcun.

Habmtonenue u uccrnenoBanue JUQpakimOHHOTO CIEKTPa.

N3Mepenne 1JIMHBI CBETOBOM BOJIHBI.

[Tonmy4yeHue cniekTpa U3JIy4eHHs CBETOAMOA IPU MOMOIIH AU(DPAKIIMOHHON PEIIETKY.

Pa3znes 6. OcHOBBI crIeMAJILHOH TEOPUH OTHOCUTEILHOCTH.



['panuubl TpPUMEHMMOCTH Kjaccuyeckor wmexaHuku. IlocTymarel cnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH.

[IpoctpancTBeHHO-BpeMeHHOW MHTepBai. [IpeobGpa3zoBanus JlopeHma. YcimoBue MPUIMHHOCTH.
OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTHU. 3aM€/VIEHNE BPEMEHU U COKPAILIEHUE JITTUHBI.

DHeprusi ¥ UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13bp Macchl C 3HEPTUEN U UMITYJILCOM PEISTUBUCTCKOMN YaCTHULIbl. DHEPTUS TIOKOS.

TexHuueckue yCTpoOWCTBA M TEXHOJOTMYECKHE IMPOLECCHl: CHYTHUKOBBIE INPUEMHHKH,
YCKOPUTENH 3apsyKEHHBIX YaCTHLL.

Y4eHnuecKkui IKCIEPUMEHT, JIabopaTOpHbIe Pa0OTHI, MPAKTUKYM.

OmnpeneneHre HMITyJIbca W SHEPrUU PEJIATUBUCTCKUX dYacTull (rmo ¢ororpadusiM TPEeKOB
3apsSKEHHBIX YACTUL] B MArHUTHOM IIOJIE).

Pasznen 7. KBanTtoBas ¢pusuka.

Tema 1. Kopnyckynapno-60onnoeoit oyanusm.

PaBHOBecHOe TemoBoe M3iIydeHUE (M3NTydyeHUE aOCOIIOTHO YEPHOro Tela). 3aKOH CMEIEeHUs
Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTUS U UMITYJIbC (DOTOHA.

®otordpdexr. Ompitel A. I'. CroneroBa. 3akoHbl hoTodddexTa. YpaBHeHUe DHHIITEHHA IS
dbotoaddekra. «KpacHas rpanuna» Gorodddexra.

JlaBneHue cBeta (B YaCTHOCTH, JIaBJICHUE CBETa Ha aOCOJIFOTHO IMOTJIOMIAIONIYI0 U a0COJFOTHO
oTpaxkaroiyro nosepxHocts). OnbiTsl 1. H. JIeGenena.

BonroBEIe cBolicTBa yactuil. Bonusl ge bpoits. JnuHa BoiHb e bpoiins u pa3Meps! o0nactu
JIOKaJIM3alMK ABIKYILEH s yacTuilbl. KopmyckynspHo-BolHOBOM yanusMm. Judpakiiys 3JeKTpOHOB Ha
KpUCTaJlIax.

Crneuunduka u3mepenuit B Mukpomupe. CooTHoueHus Heonpeaenénuocrei I'eiisendepra.

TexHuueckue yCTPOHCTBA W TEXHOJOTMYECKHE MPOIECCHI: CHEKTPOMETP, (HOTODIIEMEHT,
¢dboToaTUMK, TYHHEIBHBIH MUKPOCKOII, COJTHEUHas OaTtapesi, CBETOAHO/I.

Jemoncmpayuu.

®oTo3deKT Ha YCTaHOBKE C IUHKOBOM MITACTHHOM.

HccnenoBanune 3akoHOB BHEITHETO poTOdPeKTa.

HccnenoBanue 3aBUCMMOCTH CONIPOTHUBIIEHUS TIOJIYITPOBOJHUKOB OT OCBEILIEHHOCTH.

Cseroano.

Conneunas Oatapes.

Yuenuueckuit sxcnepumenm, naéopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue poropesucropa.

N3mepenne nocrosinnoi [1nanka Ha ocHOBe nccnenoBanus Gororddexra.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA YEPE3 CBETOAUO OT HANIPSIKECHMUS.

Tema 2. @uzuxa amoma.

OmnbITH IO MCCIIEeI0BaHUIO CTpoeHus aTroma. [lnanerapHas monens atoma Pesepdopra.

[Toctrynater bopa. M3nyuenue u nornomenre (GOTOHOB IpU MEPEX0/ie aTOMa C OJHOTIO YPOBHS
SHEPrUM Ha JPYToil.

Bunsl cnektpoB. CriekTp ypOBHEHM 3HEpruu aToMa BOJIOPOJA.

CrioHTaHHOE M BBIHY)KJEHHOE M3yueHue cera. Jlasep.

TexHuueckue ycTpoicTBa U TEXHOJIIOTUYECKHUE MPOLIECCHI: CIIEKTPAIbHBIN aHaIN3 (CIIEKTPOCKOIT),
Ja3ep, KBAaHTOBBIN KOMIIBIOTED.

Hemoncmpayuu.

Monens onbita Pesepdopna.

Habntoienne nuHelyaThIX CIIEKTPOB.

YCTpoUCTBO U IEHCTBUE CYETYMKA HOHU3UPYIOLIUX YACTHLL.

Onpenenenne JJIMHBI BOJIHBI JIA3€PHOTO U3ITYUECHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomaul, npaKmuxKym.

Hab6mronenue nuHeHyaToro criekTpa.

HccnenoBanue crnekTpa pa3peKEHHOTO0 aTOMAapHOIO BOAOPOAA WU H3MEPEHUE IMOCTOSIHHON
PunGepra.



Tema 3. Dusuka amomHo20 A0PA U INEMEHMAPHBIX YACMUY,.

Hyknonnas mozens siapa 'eiizen6epra—lBanenko. 3apsan sapa. MaccoBoe yucio siapa. M30Tormnsl.

PannoaktuBHOCTE. Anbda-pacman. DJIEKTPOHHBIM W TO3UTPOHHBIA Oera-pacmazn. [amma-
U3JIy4CHHE.

3akOH paauMoaKkTUBHOrO pacnaaa. PaaumoakTtuBHble u30TONBI B npupone. (CBoiicTBa
MOHHM3UPYIOUIETO U3NTyueHus. BlusHue painoaKTUBHOCTH HA KUBBIC OPraHU3Mbl. EcTecTBeHHBIN (OH
n3inydenus. Jlozumerpus.

DHeprust CBA3M HYKJIOHOB B sizipe. SnepHble cuiibl. JleekT Macch sapa.

Snepusie peakuuu. Jlenenue u cuntes sanep. AnepHsie peakTopsl. [IpoGieMsl ympasiseMoro
TEPMOSIAEPHOIO CUHTE3a. DKOJOTMYECKHUE aCIIEKThl PA3BUTHUS SAECPHON SHEPTrE€TUKHU.

Meroabl perucTpanyy U UCCIEI0BAHUS JIEMEHTAPHBIX YACTHIL.

@dyH/laMEeHTANIbHBIE B3auMOJAEUCTBUA. bapuonbl, Me30HbI W JenTtoHbl. llpencraBienue o
CrannaptHoit mojenu. KBapk-riirooHHas MOJIEIb aJpOHOB.

®uzuka 3a npeaenamu CtanaapTHol Moaenu. TémHas MaTepus U TEMHAs SHEPTHUsl.

EnuncTBO (DM3nvecKkoit KapTHHBI MUPA.

TexHnueckue ycTporucTBa U TEXHOJIOTUYECKHE IIPOLIECCHI: JO3UMETP, Kamepa BunbcoHa, sinepHblil
peaKkTop, TEPMOSICPHBINA PEakTop, aToMHasi 00M0a, MarHUTHO-PE30HAHCHASI TOMOTpaQusi.

Yuenuueckuii sxkcnepumenm, nabopamopusvie padomot, nPAKMUKYM.

HccnenoBanue TpekoB 4acTHII (110 TOTOBBIM (hOoTOTpadusiM).

HccnenoBanue paanoakTUBHOTO (hOHA C UCIIOIB30BAHUEM JI03UMETPA.

N3yuenue nornomenus 6eTa-4yacTUll aTFOMUHHUEM.

Paspen 8. DiieMeHTHI ACTPOHOMUH U ACTPOPU3MKH.

Oranel pa3BUTHS acTpoHOMMHM. lIpuKkiiagHO€ M MUPOBO33PEHUYECKOE 3HAYEHHE ACTPOHOMUHU.
[TpuMeHUMOCTh 3aKOHOB (PU3UKHU I 00BICHEHUS MPUPOJIbI KOCMUYECKIX OOBEKTOB.

Metoael  acTpoHOMHUYecKuMX — uccienoBaHuil. COBpPEMEHHbIE  ONTHYECKHUE  TEJIECKOIIbI,
paZMOTENeCKOIbI, BHEATMOC(epHasi aCTPOHOMHUSL.

Bun 3Bé3anoro Heba. Co3Bes3nust, spKue 3BE3/bl, IIIAHETHI, UX BUIUMOE ABH)KEHUE.

Conneynas cucrtema.

Comnne. ConHeunast akTUBHOCTh. McTounuk sHepruu CosHIa U 3BE3.

3BE3/1bl, X OCHOBHBIE XapaKTEPUCTHKHU. JlMarpamMma «CHEKTpasbHBIA KJIAaCC — CBETUMOCTBY.
3BE31pI INIABHOM MOCIEAO0BATEIBLHOCTU. 3aBHCUMOCTh «Macca — CBETUMOCTb» JJIsl 3BE3] TJIaBHOM
MOCJeI0BaTeNbHOCTH. BHyTpeHHee cTpoenue 38€31. COBpeMEHHbIE TPEACTABICHUS O MPOUCXOKIACHUN
u 3Bosonnn CosHIa U 3BE3]1. DTambl KU3HU 3BE3I.

Mneunsiii [lyte — Hama T'anaktuka. [lonoxenue u nBukenune Connna B ['anmaktuke. Tumbl
rayiakTuk. Papuoranaktuku u kBazapel. UEpHBIE ABIPHI B sIpax rajakTHK.

Bcenennas. Pacumpenue Beenennoil. 3akon Xa66:ma. Paz6eranue ranaktuk. Teopust Bonbmioro
B3pbIBA. PEIMKTOBOE H3ITydYeHHE.

MacutabHas ctpykTypa Beenennoil. Meraranaktuka.

Hepewénnsie mpo6iieMbl aCTpOHOMUM.

Yuenuueckue naoniooenus.

Habmtonenus 3BE3qHOrO0 HeOa HEBOOPYKEHHBIM IJ1a30M C MCIOJIb30BAHHEM KOMIIBIOTEPHBIX
MPUIIOKEHUN JUISL OTNIpeNIelIeHHsI MOJOXKEHUSI HEOeCHbIX OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3aus CeBepHOro MOyHIapyst U IpPKUE 3BE3BI.

Habmonenus B Teneckon JIyHbI, TUIaHET, TYMaHHOCTEH U 3BE3/IHBIX CKOTUICHUH.

Du3nyecKuil MPaKTHKYM.

CnocoObl u3MepeHus: (U3NYECKUX BEIUYMH C HCIOJIB30BAHUEM AaHAJOTOBBIX M HU(POBBIX
WM3MEPHUTEIIBHBIX TPUOOPOB U KOMITBIOTEPHBIX NAaTYUKOBBIX CHUCTEM. AOCOIIOTHBIE M OTHOCHTEIIBHBIE
MOTPEIIHOCTH U3MepeHuil pu3ndeckux BenudrnH. O1ieHKa TpaHul] OTPEITHOCTEH.

[IpoBeneHne KOCBEHHBIX HW3MEPEHUN, WCCICIOBAHWNA 3aBUCUMOCTEH (DU3UYECKUX BEJIMYMH,
MPOBEpPKa TMPEAJIOKEHHBIX THUMOTe3 (BBIOOp M3 pPaldOT, OMHCAHHBIX B TEMAaTUYECKUX paslenax
«YUeHUYECKHI SKCIIEPUMEHT, JIA0OPaTOPHBIC PAOOTHI, MPAKTHKYM).

O0o0maromnee noBTopeHne.



OO0o0uieHne U cucTeMaTH3alysl COAEp)KaHUs pas3zienoB Kypca «MexaHukay, «MonekynspHas
¢u3nKa U TepMOAMHAMUKAY, «DIEKTpoAUHaMUKay, «Konebanus u BoiHbBDY, «OCHOBBI CHEIHUATBHOM
TEOPHH OTHOCUTENBHOCTY, «KBaHTOBas pu3nKa», «I1EMEHTHl aCTPOHOMUHU U ACTPOPUIUKN.

Ponb ¢u3uKM U acCTPOHOMUU B DKOHOMUYECKOU, TEXHOJIOTUYECKOW, CONUATHHON M ITHYECKON
cepax IeATEILHOCTU YEJIOBEKA, pOJb U MECTO (PU3MKM M aCTPOHOMHMM B COBPEMEHHOH HaydHOIl
KapTHHE MUPA, 3HAUCHHE OMHUCATEIbHON, CHCTEMAaTU3UPYIOLIeH, O0BICHUTEIBHON U TPOTHOCTUYECK OM
¢byHkuui ¢uzndyeckol Teopuu, poiib (U3NYECKON Teopuun B (HOPMHUPOBAHMU MPEICTABICHUH O
¢u3nveckoil KapTuHe MHpa, MECTO (U3NYECKOM KapTUHBI MHUpa B OOLIEeM psAy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IIPUPOJE.

MesknpeamMeTHble CBSI3H.

Wzyuenmne kypca ¢usuku yrayOnéHHoro ypoBHs B 11 Kiacce OCYIIECTBISIETCS C y4€TOM
COJIEp>KaTENIbHBIX MEKIPEIMETHBIX CBSI3€H ¢ KypcaMHu MaTeMaTHKH, OMOJIOrMH, XUMHH, reorpaduu u
TEXHOJIOTUH.

Mesicnpeomemmnuie nonamus, céA3aHHbIE c uszyuenuem Memoooe HayuHOo20
nO3HAHUA: SIBICHUE, HAYYHBIN (akT, Tunore3a, pu3nMveckas BEIWYMHA, 3aKOH, TEOPHUs, HAOIIOICHHE,
JKCIIEPUMEHT, MOJCIUPOBAHUE, MOJEIb, U3MEPEHHE, IMOIPEUIHOCTH H3MEPEHUH, N3MEPUTEIbHBIC
npubopsl, nudpoBas JabopaTopusi.

Mamemamuka: pelieHre CHUCTEMbl ypaBHEHUH. TpuroHomerpuyeckue (YHKIMU: CHHYC,
KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOPHI U UX NMPOEKLUUU
Ha OCH KOOPJMHAT, CJI0KeHUE BEeKTOPOB. IIpousBoaHble 3nemMeHTapHbIX ¢GyHKui. [Ipusnaku nonobus
TPEYTOJILHUKOB, OTPE/ICICHNE TUIOMIAIN TUIOCKUX GHUTyp B 00BEMa Tell.

Buonozusa: >nexrpuyeckue sBICHUS B KUBOM HpUpoje, KojiebaTelabHblE ABHKEHHsI B JKUBOM
IIPUPO/IE, IKOJIOTUUECKUE PUCKU IIPU ITPOU3BOJICTBE 3JIEKTPOIHEPTUH, JIEKTPOMArHUTHOE 3arpsi3HEHNE
OKpY’KaloIllel Cpelpl, yJIbTPa3ByKOBasi JMAarHOCTUKA B MEIUIMHE, ONTUYECKUE SIBJICHHS B JKUBOU
IIPUPOJIE.

Xumusa: cTpoeHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAs CTPYKTypa TBEPABIX TeEJl, MEXaHU3MBbI
o0pa30BaHMs KPUCTAUINYECKON PEIIETKH, CIEKTPAIbHBIN aHAIN3.

TI'eocpaghua: marnuTHBIE TONMIOCA 3€MIIM, 3aJIEKM MArHUTHBIX pyld, (PoTochéMKa 3eMHOI
MMOBEPXHOCTH, cericMorpad.

Texnonozusa: npuMeHEeHNE MOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB, 3JIEKTPOIBUTATENb SIK0OH,
reHepaTop MEPEMEHHOT0 TOKa, MHAYKLIHMOHHAs Medb, JIMHUU AJIEKTpOINepeaay, 3JIEKTPOJBUraTellb,
panap, paIuonpuéMHUK, TEJIEBU30p, aHTeHHA, TenedoH, CBU-neus, ynbpTpa3sBykoBas TUarHOCTHUKA B
TEXHHUKE, TPOEKIMOHHbIN amnmapaT, BOJOKOHHas ONTHKA, COJHEeYHas Oarapesi, CIIyTHUKOBBIE
IIPUEMHHUKH, SI€PHASI SHEPTETUKA U KOJIOTUYECKHE aCIIEKThI €€ Pa3BUTHS.

[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA TIPOI'PAMMEBI 110 ®U3MKE HA VYPOBHE
CPEJJHET'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHBLIE PE3VJIbTATDI

JIMUYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUs y4yeOHOro mnpeamera «®Pusnka» [IOJDKHBI OTpaXkaThb
TOTOBHOCTb M CIHOCOOHOCTh OOYYalOIIMXCSl PYKOBOJCTBOBAThCS C(OPMHUPOBAHHOM BHYTpEHHEH
MO3UIMEN JMYHOCTH, CHUCTEMOM LIEHHOCTHBIX OpPHEHTAIMil, MO3UTUBHBIX BHYTPEHHUX YOEXKICHUH,
COOTBETCTBYIOLINX TPAJAULMOHHBIM IIEHHOCTSM POCCHICKOrO OOINECTBa, pacIIMpEHUE >KU3HEHHOTO
OMBbITa M ONBITA ACATEIBHOCTH B IPOLECCE peaJu3alii OCHOBHBIX HANpPABJICHHWM BOCIHTATEIBHOMN
NEeATEIbHOCTH, B TOM YHUCJIE B YACTH:

rPakKIaAHCKOT0 BOCTIMTAHMUS:
c(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUU O00YUAIOIMIEToCcs KaK aKTUBHOTO M OTBETCTBEHHOTO 4JICHA
POCCHICKOTO 00IIIeCTBA;

HpI/IHﬂTI/Ie Tpa,[[I/II_[I/IOHHBIX OGH.IG‘-ICJIOBG‘-IGCKI/IX I‘YMaHI/ICTI/I‘IeCKI/IX n HGMOKpaTquCKHX I_ICHHOCTGI\/'I;



TOTOBHOCTh BECTH COBMECTHYIO JI€ATEIbHOCTh B MHTEpEcax rpaKIaHCKOTo OOIECTBa, y4acTBOBATh B
caMOyTpaBlieHUH B 00pa30BaTeIbHON OpraHU3aIuy;

yYMEHHE B3aUMOJIEHCTBOBATh C COLMAIbHBIMU HMHCTUTYTAMH B COOTBETCTBUU C UX (PYHKUHUAMU U
Ha3HA4YCHHEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU JIEATEIbHOCTH.

NATPUOTUYECKOT0 BOCTIUTAHUSA:

c(OpPMUPOBAHHOCTh POCCUMCKON TPaXK1aHCKON UIEHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOIIICHUE K TOCYIapCTBEHHBIM CHMBOJIAM, JTJOCTH)KCHUSIM POCCHICKUX YIE€HBIX B 001aCTH
(bUBUKH U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO IOBE/ICHUS;

CHOCOOHOCTH OLIEHUBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIE PEUICHHS, OPUEHTUPYSICH HA MOPATIBLHO-
HPaBCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B ACSITEIBHOCTU YUEHOTO;

OCO3HaHHUE JIMYHOTO BKJIAJa B IOCTPOECHUE YCTOWYUBOTO OyayIIEro.

3CTETHYECKOr0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKIFOYAsl 9CTETUKY HAyYHOTO TBOPYECTBA, MPUCYIIETO (PU3UYECKOM
HaykKe.

TPYAOBOI0 BOCIIUTAHUSA:

WHTEPEC K pa3InIHBIM cepaM MpodeCCHOHATHHON ACITeTLHOCTH, B TOM YHCIIE CBI3aHHBIM C (U3UKOU
U TEXHUKOH, yMEHHME COBepIIaTb OCO3HAHHBIN BBIOOp Oyayiied mnpodeccuu U pearn30BbIBATH
COOCTBEHHBIC KM3HECHHBIC TUTAHEI;

TOTOBHOCTH M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPA30BaHUIO B 00JACTH (PU3MKU HA TMPOTSHKEHUU
BCEH KU3HMU.

JKOJIOTHYECKOr0 BOCIIMTAHUS:

Cc(OPMHPOBAHHOCTH IKOJOTHUECKOW KYJIBTYPHI, OCO3HAHHE TI00ATBFHOIO XapaKTepa SKOJIOTUYECKUX
npo0em;

IJIAHUPOBAHUE W OCYIIECTBJICHHUE JICWCTBUI B OKPYKAIOUIEH CpEe Ha OCHOBE 3HAHHUS IElei
YCTOWYMBOI'O Pa3BUTHS YEJIOBEUECTBA;

pacIilipeHHe OIbITa AeATEIbHOCTH SKOJIOTHUECKON HAallPaBIEHHOCTH HA OCHOBE UMEIOLINXCS 3HAaHUM 110
¢dusuke.

LHEHHOCTU HAYYHOT'0 MO3HAHMSL:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
(bu3nuecKoil HayKu;

OCO3HAaHWE IIEHHOCTH HAay4YHOW JIeATeIbHOCTH, TOTOBHOCTH B IIpollecce HU3Y4YeHHs] (DU3HKHU
OCYIIECTBJISITH TPOCKTHYIO U UCCIIEIOBATEILCKYIO IEITEIbHOCTh WHIUBUTyaJIbHO U B TPYIITIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBIE YHMBeEPCAJIbHbIE YUeOHbIe NeCTBUS

ba3oBble Jornyeckue aeMcTBUA:

CaMOCTOSITENTLHO (POPMYTUPOBATH U aKTyaIH3UPOBATH IPOOIIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;
OTIPEIEIATH 1EH NeITeIbHOCTH, 3371aBaTh MapaMeTPhl U KPUTEPUHU UX TOCTHKCHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MIPOTHBOPEUHUS B PACCMATPUBAEMBIX (PU3UUECKUX SBIICHUSX;
paspabaTheiBaTh IUIaH pEUIEHUS NPOOJEMBI C YYETOM aHaIM3a HMMEIONMIUXCS MaTepUATbHBIX |
HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITEIIHHOCTD, OIICHUBATH COOTBETCTBUE PE3YJIbTATOB IIEJISIM, OIIEHUBATh PUCKHU
IIOCIICACTBUI IeSITSIHHOCTH,

KOOPJMHHUPOBATH U BBITIOJHATH pabOTy B YCIOBHUSX PeaJbHOTO, BUPTYaTbHOTO U KOMOWHHUPOBAHHOTO
B3aHMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

ba3oBble uccienoBaTebCcKHe AeiiCTBHSA.

BJIQJICTh HAYYHON TEPMHUHOJIOTHEH, KITFOUEBBIMH MOHATHSIMHU U METOJIaMU (DH3NUECKON HAYKU;



BJIa/IETh HaBBIKAMHM Y4eOHO-MCCJIEIOBATENIbCKOW U MPOEKTHON EsTeNbHOCTH B 00JacTH (U3HKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY IOMCKY METOZOB PEUIeHUs 3a7ad (PU3UIECKOro
coJiep>KaHusl, MIPUMEHEHHUIO PA3INYHBIX METOA0B MTO3HAHUS;

BJIAJICTh BUJAMH JESITEIHHOCTH IO MOJYYSHUIO HOBOT'O 3HAHUS, €r0 HHTEPIIPETAIIH, TPeoOpa30oBaHUIO
U MPUMEHEHHIO B PA3IMYHBIX YYEOHBIX CUTYyallUsX, B TOM YHCIIE NPU CO3JaHUHU YUY€OHBIX MPOEKTOB B
obnactu pusukm;

BBISIBJISITH TPUYMHHO-CIICJICTBEHHBIE CBA3M M AaKTyaJlH3UpOBaTh 3ajlady, BBbIIBUraTh TUIIOTE3y €&
pellieHns, HaXOAUTh apryMEHTHI AJIs JOKa3aTeIbCTBA CBOMX YTBEP)KICHMM, 3a/laBaTh NapaMmeTpsl U
KPUTEPUU PELLICHUS;

aHAJIM3UPOBATh MOJYYEHHBIE B XOJI€ PELICHUS 3aJaud pe3yNbTaThl, KPUTUYECKU OLICHUBATH HX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSIX;

CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 33/]Ja4l B 00pPa30BaTEIbHOM I€ATEIbHOCTH, B TOM YHCIE IpU
M3y4eHUH (PU3MKH;

JaBaTh OLIEHKY HOBBIM CUTYAIlUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

YMETh IEPEHOCUTH 3HAHUS IO (PU3UKE B MPAKTHUECKYIO 001aCTh KU3HEIEATEILHOCTH;

yYMETb UHTErPUPOBATH 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00sacTei;

BBIIBUTaTh HOBBIE UJIEU, IPEJIaraTb OPUTMHAIbHBIE OAXO0bl U PEIICHNUS;

CTaBUTH MPOOIEMBI U 3a7a4H, IOMYCKAIOIINE ATbTePHATUBHBIC PELICHUSI.

Pa6ora ¢ undopmanmeii:

BJIa/IETh HABBIKAMHU MOJTY4YeHUS HH(OpMaLIUU (PU3NIECKOTO COACPKAHMS U3 HICTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITEJIbHO OCYILECTBIIATh MOMCK, aHAIM3, CUCTEMATU3allMI0 U HHTEpPIpETalMio MH(pOpMaluu
pa3IMYHBIX BUJOB U (pOPM MpeICTaBICHHUS;

OLIEHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

UCIOJIb30BaTh CpPEICTBA HMH(POPMAIMOHHBIX ¥ KOMMYHUKAIMOHHBIX TEXHOJOTHUH B peIICHUU
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OpraHU3allMOHHBIX 3a7ad C COONIOJICHHEM TpeOOBaHUM
SPrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, PECYPCOCOEPEKEHHUS, TPABOBBIX M ITUYECKUX HOPM,
HOPM HH(POPMAIIMOHHON O€301TaCHOCTH;

co3/laBaTh TEKCThl (PU3NYECKOTO COAEP)KAaHUS B pa3zIMyHBIX (opMatax C y4€TOM Ha3zHAUYEHUS
nH(pOpMaLIMU U LIEJIEBOM ayIMTOPUH, BBIOMpPAs ONTUMAIIBbHYIO (POPMY IIPEICTABICHUS U BU3YAJIU3alUH.
KomMyHuUKaTHBHBIe yHHBepcalbHble y4eOHbIe qelicTBHA:

OCYILIECTBIIATH OOIIEHNE HA YpoKaX (PU3HKU U BO BHEYPOUHOH 1€ATEIbHOCTH;

pacro3HaBaTh MPEANOCHIIKNA KOH(DIMKTHBIX CUTYallMi U CMATYaTh KOH(MIUKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPE/ICTB;
MOHMMAaTbh U UCIIOJIb30BaTh IPEUMYIIECTBA KOMaHIHOW ¥ MHIAUBHIyalbHOMN paboThI;

BbIOMpATh TEMAaTUKY U METOJbl COBMECTHBIX JEUCTBUN C YyUETOM OOIIMX MHTEPECOB U BO3MOKHOCTEN
KaX/10T0 WieHa KOJUIEKTUBA;

MPUHUMATH LEIH COBMECTHOM AESTEIbHOCTH, OPTaHMW30BbIBaTh M KOOPJIMHUPOBATH AEUCTBUS IO €€
JOCTUKEHUIO: COCTAaBJIAITh IIJIaH JEHUCTBUM, paclpeieisiaTb POJIM C y4ETOM MHEHUN YYacTHHUKOB,
00CYyXXIaTh pe3ylbTaThl COBMECTHON pabOThI;

OLIEHMBATh KauyeCTBO CBOEro BKJIAJa M KaXKJOTO0 YYaCTHMKA KOMaH/Abl B OOLIMI pe3ynpTar o
pa3paboTaHHBIM KPUTEPUSIM;

IIpeyiaraTb HOBBIE IPOEKTHI, OLIEHUBATh UJIEU C IO3ULHUN HOBHU3HBI, OPUTHHAIBHOCTH, IPAKTHUECKOM
3HAYUMOCTH;

OCYILECTBIATh IO3UTHUBHOE CTPATETMYECKOE IIOBEACHHUE B pA3IUYHBIX CHUTyalUsIX, HPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATHBHBIM.

PeryasiTuBHbIe yHHBepcaibHble yueOHbIe AeiicTBUSA

Camoopranuszauus:

CaMOCTOSITENTbHO OCYLIECTBIISATh MO3HABATEIbHYIO JEATEIBHOCTh B 00JacTH (PU3UKU M aCTPOHOMMH,
BBISIBJISITH MMPOOJIEMBI, CTABUTH U (DOPMYJIUPOBATh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIHO COCTABIIAThH IUIAH PEIICHUS PacUETHBIX M KAUeCTBEHHBIX 33/1a4, TUIAH BBIMOJIHEHUS
MPaKTUYECKOH pPabOThl € Y4ETOM MMEIOIIUXCS PEcypcoB, COOCTBEHHBIX BO3MOXHOCTEH H
MPEAIIOYTEHHUI;

JlaBaTh OLEHKY HOBBIM CHUTYAIIHsIM;



paciupsaTh paMKH yueOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHHUI;

JIeNaTh OCO3HAHHBIN BEIOOD, apryMEHTHPOBATh €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEIICHHUE;
OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTH (HOPMHUPOBAHUIO U TIPOSBICHHUIO IPYAULIUN B 00JIACTH (PU3UKH, TOCTOSHHO IMOBHIIIATH
CBOI1 00pa30BaTeIbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOIMOHAIbHBIH HHTE/JIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYAallHsIM, BHOCUTh KOPPEKTHUBBI B JI€ATEIbHOCTh, OLICHUBATH COOTBETCTBUE
pE3yJIbTATOB LIEISAM;

BJIaJIETh HAaBBbIKAMU I103HABATEIbHOW pe(IeKCMM KaK OCO3HAHUS COBEpUIaeMbIX JCUCTBUN U
MBICIUTENIBHBIX MTPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHHIA,

MCIOJIb30BaTh TPUEMBI pe)ICKCUU JIJIsl OLICHKH CUTYallid, BEIOOpA BEPHOTO PEIICHHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEUICHUS 110 UX CHUKECHHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATIU3E PE3YJIbTATOB JIEATEIIbHOCTH;

MPUHUMATD ce0sl, TIOHUMAasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPU aHATIU3€E PE3YIbTATOB JIEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU.

B mporiecce MOCTHKEHUS JTMYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MPOTPAMMEI 10 (U3UKE ISl YPOBHS
cpenHero oOmero oOpa3oBaHUS Yy OOYYalOIIUXCS COBEPIICHCTBYETCS 3MOLMOHAIBHBIN HWHTEIUIEKT,
MpEeIoiIararoImuii copMUPOBAaHHOCTb:

CaMOCO3HAHUS, BKIIIOYAIONIEr0 CIIOCOOHOCTh MOHHMMATh CBOE SMOIMOHAIBHOE COCTOSIHHE, BHJETH
HaIPaBIICHUS Pa3BUTHUS COOCTBEHHON AMOIMOHAIBHOM cephl, OBITH YBEpEHHBIM B ce0¢;
CaMOpPEryJIUPOBaHMsl, BKIIOYAIOIIET0 CAMOKOHTPOIb, YMEHHUE MPUHUMATh OTBETCTBEHHOCTH 33 CBOE
MOBEJICHUE, CIIOCOOHOCTh aalTHPOBATHCS K SMOIIMOHAIHHBIM U3MEHEHUSM W TMPOSBISATH THOKOCTD,
OBITH OTKPBITHIM HOBOMY;;

BHYTPEHHEH MOTHBAILIMM, BKJIIOUYAIONICH CTpEeMJIEHHE K IOCTIKCHHMIO eI W YCIEeXy, ONTHMU3M,
MHUIIUATUBHOCTh, YMEHUE IeHCTBOBATh, UCXO/I U3 CBOMX BO3ZMOKHOCTEIA;

AMITIATHUHU, BKIIFOYAIOIIEH CIIOCOOHOCTh MOHUMATh AYMOIIMOHAIBHOE COCTOSIHUE JIPYTUX, YIYUTHIBATH €TI0
TIPH OCYIIECTBICHUU OOIICHHSI, CIOCOOHOCTh K COUYBCTBHIO U COMIEPEIKUBAHUIO;

COIMAIBHBIX HABBIKOB, BKJIIOUAIOIIUX CIIOCOOHOCTh BBICTPAWBATH OTHOIICHUS C JIPYTUMHU JIIOJIBMH,
3a00TUTBHCA, IPOSBISATH HHTEPEC U pa3pemiaTh KOHPIUKTHI.

I[NPEAMETHBIE PE3VJIBTATHI

K xonny o6yuenus B 10 knacce nipeiMeTHbIE pe3yJIbTaThl HA YIITYOJIEHHOM YPOBHE JJOJKHBI OTPAXKaTh
Cc(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUI:

MOHUMATh POJb (U3MKH B SKOHOMHUYECKOW, TEXHOJOTUYECKOW, IKOJIOTMUECKOM, COIMAIBHOU U
THUYECKON chepax NesITeTbHOCTH YeIOBEKa, POJIb U MECTO (PM3UKH B COBPEMEHHON HAay4HOH KapTHHE
MUpa, 3HaYEHHE OINUCATENIbHOMN, CUCTEMATU3UPYIOIIEH, 00bSICHUTEIbHON U MPOTHOCTHYECKOM (pyHKIMN
¢u3nueckoil TeopuM — MEXaHHKH, MOJEKYJISPHOH (PU3MKM U TEepMOJUHAMUKH, POJIb (DU3NUECKOMH
Teopuu B ((OPMUPOBAHUHU MPEACTABICHUHN 0 GU3NYECKON KapTUHE MHPA;

pa3nuyarh yciIoBUs IPUMEHUMOCTH MoJieNieil PU3HMUECKUX Tell U MPOLECCOB (SBICHU): HHEpIUATbHAs
cucremMa oTcuéra, aOCOJIIOTHO TBEPJIOE TENO, MaTepuaibHas TOYKA, PAaBHOYCKOPEHHOE ABM)KEHHUE,
cBOOOHOE MaJieHHe, a0COIIOTHO yIpyras aedopmanus, abCOIOTHO YIPYroe U abCOJIIOTHO HEYIIPYyroe
CTOJIKHOBEHHS, MOJEIH Tra3a, XUAKOCTH M TBEPAOro (KPUCTAJUIMUECKOIO) Tena, HJealbHBbIA ras,
TOYEYHBIN 3apsj, OAHOPOAHOE IEKTPUUECKOE TOJIE;

pasznuyaTh yciIoBus (TPaHUIIBI, 00JIACTH) MPUMEHUMOCTH (HU3UYECKUX 3aKOHOB, TOHUMATh BCEOOIIIHIA
xapakTep (pyHIaMEHTAIbHBIX 3aKOHOB U OTPAHUYEHHOCTH MCIIOJIb30BAaHHSI YACTHBIX 3aKOHOB,;
aHAJIM3UPOBATh U OOBSACHATH MEXaHUYECKHUE MPOLIECCHI U SIBJICHMUS, UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS U
3aKOHBl MEXaHMKH (OTHOCHUTEIBHOCTh MEXaHHYECKOTO JBIDKEHHUS, (OpMYJIbl KHHEMATHUKU
PaBHOYCKOPEHHOT'O JIBIKEHUS, MpeoOpasoBanusi ['anmuies i CKOPOCTH W TEpEeMEIICHUs, 3aKOHBI
HeroToHa, NpuHIUI OTHOCUTENBHOCTU ['anmuiies, 3aKOH BCEMUPHOTO TATOTEHHUS, 3aKOHBI COXPaHEHUs
UMITyJIbCA U MEXaHUYECKOW 3HEpruu, CBA3b pabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKOW SHEpPrHm,



YCIIOBUSI paBHOBECHsI TBEPJIOTO TeJla), IPU 3TOM HCHOIb30BaTh MaTEMaTUYECKOE BbIpaKEHHE 3aKOHOB,
YKa3bIBaTh YCIOBUS MPUMEHUMOCTH (U3NYECKUX 3aKOHOB: IMpeoOpa3oBanwii [ amumes, BTOporo u
TpeThero 3akOHOB HBIOTOHA, 3aKOHOB COXPAHEHMS HMITYJIbCA W MEXAHMYECKON SHEPIHH, 3aKOHA
BCEMHUPHOT'O TATOTCHUS;

aHAJIM3UPOBATh U OOBICHITH TEIIOBBIE MTPOLIECCHI U SIBJIICHUS, UCIIONB3YSl OCHOBHBIE nojoxeHuss MKT
Y 3aKOHBI MOJICKYJISIPHOUW (PH3UKK U TEPMOAMHAMHUKH (CBSI3b JABJICHHS MICATHHOTO Tra3a CO CpeIaHen
KMHETUYECKON 3HEpruei TEIIOBOro JABUKEHUS U KOHLICHTPALUEW €ro MOJIEKYJ, CBA3b TEMIIEpaTypbl
BEILIECTBA CO Cpe/IHEeW KMHETUYECKON HEprueil TEeIIOBOrO JBMIXKEHHUS €r0o YacTHIl, CBSI3b JIaBJICHUS
MJCaNbHOIO Ta3a C KOHIEHTPALME MOJIEKYJl M €ro TeMIepaTypoil, ypaBHeHue MeHaeneeBa—
Knaneiipona, nepBblii 3aKOH TEPMOJUHAMHUKH, 3aKOH COXPAaHEHHUS SHEPTrUU B TEIJIOBBIX MpOIECcCax),
IIPU 3TOM HCIIOJIb30BaTh MAaTEMAaTHUYE€CKOE BHIPAKEHHUE 3aKOHOB, YKa3bIBaTh YCIOBUSI TPUMEHUMOCTH
ypaBHeHus MenpaeneeBa—Knanelpona;

AHAIM3UPOBATh U OOBSICHATH SJCKTPUUYECKUE SIBIICHUS, UCIIOJIb3Ysl OCHOBHBIE MOJIOXKEHUS M 3aKOHBI
ANEKTPOAMHAMUKH (3aKOH COXPAaHEHHUsS JJIEKTPUYECKOro 3apsiia, 3akoH KyloHa, MOTEHIHATbHOCTH
AJEKTPOCTATUYECKOTO TIOJS, MPUHIIMIT CYNEPIO3UIMU DJIEKTPUUECKUX I0JICH, MPU ITOM YKa3bIBas
yCIJIOBUSI IPUMEHUMOCTH 3akoHa KysoHa, a TakKe MpakTHYEeCKU BaKHbIE COOTHOIIEHUS: 3aKOHbI OMa
JUTSl yJacTKa ey U 17151 3aMKHYTOM AJIEKTpUYecKon 1enu, 3akoH [xoyns—Jlenna, npasuna Kupxroda,
3akonbl Dapazes Ui AIEKTPOIN3a);

OMHCHIBATh (PU3MUECKHE MPOIECChl U SBJICHHS, MCIOIB3YysS BEJIWYUHBI: MEPEMEIEHUE, CKOPOCTh,
YCKOPEHHE, UMITYJIbC TEJIa U CUCTEMBI TEJ, CUJIa, MOMEHT CHUJIbI, 1aBJICHUE, TOTEHIUAIbHAS YHEPTUs,
KHMHETHUYECKasi SHEPTHsl, MeXaHU4eCKasi SHEpPrusi, paboTa CUJIbI, ICHTPOCTPEMHUTEIIBHOE YCKOPEHUE, CHla
TSKECTH, CUJIA YIIPYTOCTH, CUJla TPEHUS, MOIIHOCTb, SHEPTUs B3aUMOJICHCTBUS Tena ¢ 3eMiéid BOIu3u
e€ TMOBEPXHOCTH, JHEPTUsl YNpyroi nedopManuu TPYKHUHBI, KOJUYECTBO TEILIOTHI, a0COJIOTHAsS
TeMIieparypa Tena, pabota B TepMOJAMHAMUKE, BHYTPEHHSSI SHEPrUs U1€aIbHOr0 OJTHOATOMHOTO Tasa,
paboTa uaeanpHOTO ra3a, OTHOCHTEIbHAS BIAXKHOCTh Bo3ayxa, KI1/] naeansHOro TEIIoBOTro ABUTATENS,
3IEKTPUUECKOE MOJIe, HAIPSHKEHHOCTD 3JEKTPUUYECKOTO MO0JIsA, HANPSKEHHOCTD MOJI TOYEYHOTO 3apsaa
WJIM 3apsKEHHOT O 11apa B BaKyyMe U B IUAJIEKTPUKE, TOTEHIUAI 3JIEKTPOCTaTUYECKOIO OIS, pa3HOCTh
MOTEHIMAJIOB, AJNEKTPOJBWKYIIAS CUJIA, CUJIa TOKA, HAIpPSKEHUE, MOILIHOCTh TOKA, JJIEKTpUUYecKas
€MKOCTh IUIOCKOTO KOHJIEHCATOpa, COMNPOTHBIEHHWE Y4YacTKa LENU C MOCIEelI0BaTeNIbHBIM U
napajuieJIbHbIM COEIMHEHUEM PE3UCTOPOB, SJHEPTHS HIEKTPUUECKOT0 MOJIsi KOHJEHCATOPA;

OOBSACHITH OCOOEHHOCTH TPOTEKaHUs (PU3UUYECKHUX SIBJICHHI: MEXaHWYECKOE IBWIKEHUE, TEIJIOBOE
JIBUKEHHE YaCTHI] BEIIECTBa, TEIJIOBOE paBHOBECHE, OPOYHOBCKOE BIXKEHUE, MU Py3us, HcTIapeHue,
KUTNIEHUE W KOHJCHCAIlMs, IUTABJICHHE W KPUCTAJUIM3allds, HAMpaBICHHOCTh TEIUIONEpeIayH,
AIEKTPU3ALNS TeJl, SKBUIOTEHINAIBbHOCTh TOBEPXHOCTH 3aPSAKEHHOTO IPOBOJHUKA;

MPOBOJIUTH UCCJICIOBAHNE 3aBUCUMOCTH OJHOW (PM3MUECKON BEIMYMHBI OT JPYroM ¢ UCIIOIb30BAHUEM
MPSIMBIX U3MEPEHHH, MPU STOM KOHCTPYHUPOBATH YCTAHOBKY, (PMKCHPOBATH PE3YNbTAThl MOTy4YEeHHOU
3aBUCUMOCTH (U3MYECKUX BEJIMYMH B BHJE TpaduKoB ¢ y4€TOM aOCOJIOTHBIX IOTPEIIHOCTEMN
WU3MEPEHMH, JIeJaTh BBIBOIBI IO pe3ybTaTaM MCCIEI0BAHMS;

MIPOBOJIUTH KOCBEHHBIE M3MEpPEHUs (PU3NUECKUX BEIWYWH, IPU 3TOM BBIOMPATh ONTHMAIBHBIA METOJ]
W3MEpEHUs, OIICHUBATh AaOCONIOTHBIE W OTHOCUTENBHBIE MOTPEIIHOCTH NPSIMBIX U KOCBEHHBIX
N3MEPEHMU;

MIPOBOANTH OMBITHl MO MPOBEPKE MPEUIOKEHHON THUIMOTE3bl: IUIAHUPOBATh JKCIEPUMEHT, COOMpPATh
AKCIIEPUMEHTAIILHYIO YCTAaHOBKY, aHAJTM3UPOBATH IMOJyUYE€HHBIE PE3YJIbTATHI U JIelaTh BEIBOJ O CTaTyCe
MPEAJIOKEHHOM TUTIOTE3bI;

coOmoaTh MpaBuiia 0e30MacHOro Tpyda IpH NPOBEACHUM HCCIEAOBAHUNA B paMKax y4eOHOro
OKCIIEPUMEHTa, TMpaKTUKyMa W Y4eOHO-HCCIENOBATENbCKOW H TPOEKTHOW JAEATeThHOCTH C
MCIOJIb30BAaHNEM U3MEPHUTEIBHBIX YCTPONUCTB U J1aOOpaTOPHOro 000pyA0BaHNUS;

peiaTh pacyETHBIE 3a/1a4U C SIBHO 33/IaHHOM U HESIBHO 33JJaHHOM (PU3MUECKOI MOIENBIO: HA OCHOBAHHUH
aHalM3a YCJIOBHUSI OOOCHOBBIBATH BBHIOOp (DM3MUECKOW MOENH, OTBEUAOIIed TpeOOBaHMSIM 3aaadu,
MPUMEHITh (OPMYJBI, 3aKOHBI, 3aKOHOMEPHOCTH U TIOCTyNnaThl (PU3MYECKHX TEOpuil mpu
WCIIOJIb30BAHUH MATEMAaTHUYECKUX METOJIOB PEIICHMS 3aJad, NPOBOAUTh PAcU€Thl HAa OCHOBAHUH
MMEIOIIMNXCSA JaHHBIX, aHAJTU3UPOBATh PE3YyJbTAaThl U KOPPEKTHUPOBATH METOJAbl PEUICHUS C y4ETOM
MTOJIyYEHHBIX PE3YJIBTATOB;



pelaTh Ka4eCTBEHHBIC 3a/1a4H, TPEOYIONIHe PUMEHEHHUSI 3HAaHUI U3 pa3HBIX Pa3/eNioB Kypca (DU3HKH,
a TaKKe WHTETpaluil 3HAHWA U3 JIPYTHX TPEIMETOB €CTECTBEHHO-HAyYHOTO IIMKJIA: BBICTPAaUBATh
JIOTHYECKYIO IENOYKY PACCYKACHHUI C ONIOPON HAa N3yYSHHBIE 3aKOHBI, 3aKOHOMEPHOCTH B (PU3NYECKHE
SIBIICHUS;

UCIIOJIb30BaTh TEOPETUYCCKHIE 3HAHUS JIJIS1 OOBSICHEHUS! OCHOBHBIX IIPUHITUIIOB PA0OTHI U3MEPUTEIIbHBIX
prOOPOB, TEXHUIECKUX YCTPOUCTB U TEXHOJIIOTHUYECKUX MPOIIECCOB;

MPUBOAMTE TPHUMEPHl BKJIaJa POCCHUCKHX M 3apyOekKHbBIX YYEHBIX-(OU3UKOB B Pa3BUTHE HAyKH, B
00BSICHEHHE MPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHUE TEXHUKU U TEXHOJIOTU;

aHAJM3UPOBATh M OLICHUBATh TOCIIEJICTBHS OBITOBOW M MPOM3BOJCTBCHHOM JCATEIBHOCTU YEIIOBEKa,
CBSI3aHHOU ¢ (PM3NYECKUMU MPOIIECCAMHU, C MTO3UIHIA IKOJIOTHYECKON Oe30MaCHOCTH, MPEICTABICHHUHA O
paIMoHaIBbHOM MPHUPOAOINOIB30BAHNN, a TAKXKE PA3yMHOM HCIIOJIb30BAHUM JOCTIKEHUN HAYKH U
TEXHOJIOTUH TSI TATbHEHINIETO Pa3BUTHS YEIIOBEUECKOTO O0IIEeCTBA;

MPUMEHSITh pa3jMdHbie CHOCOOBl paboThl ¢ uHpopManueld (U3NYECKOTO COACPKAHHUS C
UCTIOJIb30BAHUEM COBPEMEHHBIX HWH(POPMAIMOHHBIX TEXHOJIOTUH, TIPU OTOM  HCIOJIbH30BATh
COBpEMEHHBIC MH(POPMAITMOHHBIC TEXHOJIOTHH IS TIOUCKA, IIEPEpadOTKH U MPEAbSIBICHUS YICOHON U
HAYYHO-TIONYJISIPHOW MH(OPMAIMH, CTPYKTYPHUPOBAHUS U MHTEPIIPETAIIMH HH(DOPMAIUH, TOITyYeHHON
W3 Pa3IMYHBIX HCTOYHUKOB, KPUTHUYECKU aHATU3UPOBAThH MOTy4aeMyr0 HH(OPMAIIUIO U OICHUBAThH ¢
JOCTOBEPHOCTh KaK Ha OCHOBE UMCIOIIIUXCSI 3HAHUH, TAK U HA OCHOBE aHAJIM3a KCTOYHUKA HH(POPMAIIUH;
MIPOSIBIISATh OPTaHWU3AINMOHHBIC W TIO3HABATEILHBIC YMEHUS CAMOCTOSITEIILHOTO MPHOOPETEHUS HOBBIX
3HaHWi B IPOIECCE BBHIMOJHEHHS TPOSKTHBIX U YYEOHO-UCCIIEI0BATEIBLCKUX PadOT;

paboTaTh B TPYIIE C HCIIOJHCHUEM Pa3IMYHBIX COLUAIBHBIX POJICH, TUTAHUPOBATh PabOTy TPYIIIIHI,
palMoOHAIILHO PACIPEACIISATh NEITSILHOCTh B HECTAHAPTHBIX CUTYAIIHSX, aJICKBATHO OLICHUBATH BKJIA]l
KQKJIOT0 U3 YYaCTHUKOB TPYIIIBI B PEHICHUE pacCMATPUBAEMOU MPOOIEMBI;

MPOSIBJISITH MOTUBAIMIO K Oynyieil mpodeccHoHaIbHOM NeSTeTbHOCTH MO CHEHATBbHOCTIM (PH3HKO-
TEXHUYECKOTO TPOpHIIs.

K kon1y o6y4enus B 11 knacce npeMeTHbIE pe3yabTaThl Ha YIIIyOJEHHOM YpPOBHE JTOJDKHBI OTpaXaThb
c(OpPMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHI:

MOHUMAaTh POJb (U3UKH B SKOHOMHYECKOH, TEXHOJOIMYECKOW, COIMAIbHOM M 3THYECKOH chepax
NEeSTEIbHOCTH 4YEJIOBEKa, POjb M MECTO (M3MKM B COBPEMEHHOM HAay4yHOH KapTHHE MHUpa, pOJib
aCTPOHOMUU B NIPAKTUYECKON E€ATEIbHOCTH UEJIOBEKA U albHENIIEM HAYYHO-TEXHUYECKOM PAa3BUTHH,
3HAUEHHUE OIHCATENIbHON, CHUCTEMAaTU3UPYIOIIEH, OOBSCHUTENBHON U MPOrHOCTUYECKOW (DyHKUUN
¢u3nyeckoil TEOpUM — BIIEKTPOAMHAMHUKH, CHEIHMAIbHOH TEOPHUM OTHOCHUTEIBHOCTH, KBAaHTOBOM
¢u3uky, posb pusnueckor Teopuu B HOpPMUPOBAHUM MPEICTABIECHUN O PU3NYECKONW KapTUHE MUDPA,
MecTO (HU3MYECKON KapTUHBI MHpa B OOIIEM psAgy COBPEMEHHBIX €CTECTBEHHO-Hay4YHBIX
MPEJICTABICHUN O IPUPOJIE;

pasnuyarh yciIOBHS NPUMEHHUMOCTH Mojienell (U3NYeCKUX Tel U MPOLECCOB (SBIECHUMN): OAHOPOJIHOE
ANEKTPUYECKOE W OJIHOPOJHOE MArHUTHOE IIOJsl, TapMOHWYECKHEe KojeOaHHs, MaTeMaTHUYecKuu
MasiTHUK, WACATbHBIN MPYXKUHHBIA MAasTHUK, TAPMOHMYECKUE BOJHBI, WACATbHBIN KoJjeOaTenbHbIN
KOHTYp, TOHKasl JIMH3a, MOJIeJiell aToMa, aTOMHOTO ]Ipa ¥ KBAaHTOBOI MOJIeNIN CBETa;

pa3nuyarh yciaoBus (FpaHUIIbI, 00JacTH) MPUMEHUMOCTH (PU3MYECKHX 3aKOHOB, TOHUMAaTh BCEOOIINHA
XapakTep pyHIaMEHTaIbHbIX 3aKOHOB M OTPaHUYEHHOCTh MCIIOIb30BAHMSI YACTHBIX 3aKOHOB;
aHAJM3UPOBaTh U OOBACHATH DSJIEKTPOMArHUTHBIE TPOLECCHl M SBJIEHHS, HCIONb3YS OCHOBHBIE
MOJIOXKEHHUS U 3aKOHBI 3JIEKTPOJMHAMUKY U CIIELUaTbHON TEOPHUH OTHOCUTEIBHOCTH (3aKOH COXPaHEHHUS
ANEKTPUYECKOTO 3apsa, cuiia Amnepa, cuia JlopeHna, 3aKkoH 3J€KTpOMarHUTHON MHAYKIMH, IPABUJIO
Jlenna, cBsa3p DJIC caMOMHIYKIIMU B 3JIEMEHTE SJIEKTPUYECKON LEMH CO CKOPOCThIO U3MEHEHUSI CUJTbI
TOKa, MOCTYJIaThl CIIEIHATIbHON TEOPUH OTHOCUTENFHOCTH DUHINTEHHA);

aHAJIM3UPOBATh M OOBSACHATH KBAHTOBBIE MPOIECCH U SIBJICHUS, MCMOJIb3Yys MOJOKEHUS KBAaHTOBOMN
¢u3uku (ypaBHeHMe DifHIITeHHA 1711 hoTod(dexTa, mepBelii U BTOPOH mocTynatsl bopa, mpuHIuNI
COOTHOILIEHUs HeonpenenénHocteil ['eii3en0epra, 3ak0Hbl COXpaHEHUs 3apsiIOBOIO M MaCCOBOT'O YK CET
Y DHEPIUHU B AJIEPHBIX PEAKLUAX, 3aKOH PaJMOaKTUBHOIO pacnaaa);



OIUCHIBATh (PU3MUECKHE MPOIIECCHI U SIBICHUS, UCIIONIb3Ys BEIMYUHBL: HAPSXKEHHOCTD SJIEKTPUUECKOTO
MOJIs, TMOTEHUHAN AJIEKTPOCTATUYECKOIrO IMOJIs, Pa3HOCTh MOTEHLHUATIOB, AJIEKTPOJBIIKYINAS CHIIA,
MHIYKIHSI MATHUTHOTO TOJIsl, MArHUTHBIN TOTOK, CHJIa AMIIEpa, HHAYKTUBHOCTb, AJIEKTPOIBIIKYILAS
CUJla CAMOMHJIYKLIMM, SHEPTUsi MArHUTHOTO MOJISI MPOBOAHUKA C TOKOM, PEISTUBUCTCKUN HMITYIIbC,
TIOJIHASL YHEPT U], SHEPTUs MOKOSI CBOOOTHOM YaCTUIIbI, SHEPTUS U UMITYJILC (POTOHA, MACCOBOE YHCIIO U
3aps spa, SHEPrus CBA3M Spa;

OOBSCHATL OCOOCHHOCTH TMPOTEKaHHs (PU3NYECKUX SBICHUH: JJIEKTPOMArHUTHAS HMHIYKIUA,
CaAaMOWHJIYKIIUS, PE30HAHC, HWHTEPPEPEHIUs BOJH, MUGPAKIUsS, TUCIEPCHsS, IOJHOE BHYTPECHHEE
orpaxxeHue, ¢Gotodnekrpuueckuii d3pdekt (poroaddexr), ampda- u Oera-pacmanbl sAAep, ramma-
U3Iy4yeHue saep, puandeckue NPUHIMIBI CIEKTPAILHOTO aHaan3a U paboThI Ja3epa;

OMpeIeATh HAPaBICHUE UHAYKIIMM MarHUTHOTO IOJS MPOBOJHUKA C TOKOM, CHJIBI AMIIepa U CHJIbI
Jlopenua;

CTPOUTHh H300paKEHHUE, CO3/aBacMOE IUIOCKUM 3€pKaJIOM, TOHKOW JIMH30M, M PACCUUTBHIBATH €r0
XapaKTePUCTHKHY;

MPUMEHATh OCHOBOIIOJIATAIONINE ACTPOHOMHUUYECKHE MOHSATHS, TCOPUM M 3aKOHBI JJIA aHalu3a M
0o0BsicHEHUST (DU3MYECKUX MPOLIECCOB, MPOUCXOASAIIMX B 3BE3/MaX, B 3BE3OHBIX CHUCTEMaX, B
MEXTaJIaKTUHYECKOH cpefie; NBUKEeHUsI HEOECHBIX T, SBOJIIOINH 3BE3/1 1 BeenenHnoi;

MPOBOANTH HCCIIEIOBAaHHE 3aBUCHUMOCTEH (PU3UYECKHX BEIMYMH C HUCIHOJIB30BAaHUEM MPSMBIX
W3MEpPEHUH, TpPH OTOM KOHCTPYHUPOBAaTh YCTAHOBKY, (UKCHPOBATH pE3YNBTATHI IMOTYyYCHHOU
3aBUCHUMOCTH (PU3WYECKHX BEIMYMH B BHAE TpaduKOB C Y4ETOM aOCONIOTHBIX MOTPEIIHOCTEN
W3MEPEHHH, JIeJIaTh BBIBOJIBI IO pe3yiibTaTaM MCCIIeI0BAHMUS;

MIPOBOANTHh KOCBEHHbIE M3MEPEHUs (PU3UYECKUX BEIMYMH, IPU STOM BBIOMPATh ONTUMAIBHBIA METO]
W3MEpEHUs, OIICHUBATH Aa0OCONIOTHBIE W OTHOCUTENIbHBIE IOTPEIIHOCTH NPSIMBIX M KOCBEHHBIX
HU3MEpEHUI;

MIPOBOMTH OIBITHI IO MPOBEPKE MPEUIOKCHHONW THUIOTE3bI: TUIAHUPOBATH SKCIICPUMEHT, COOMPATH
HKCIIEPUMEHTAIbHYIO YCTAaHOBKY, aHAJIU3UPOBATH MOJIYY€HHBIE PE3YNbTaThl U IeJaTh BBIBOJ] O CTaTyce
MPEJI0KEHHON TUIIOTE3bI;

OTHCHIBATh METOABI OMYYEHHUS HAYYHBIX aCTPOHOMHYECKHX 3HAHUM;

coOmrolaTh TpaBuia 0€30MacHOTO TpyAa NpPH TPOBEACHUH HCCIEAOBAaHUN B pamMKax Y4eOHOTO
OKCIIEPUMEHTa, TMpaKTUKymMa U Yy4eOHO-HCCIEeIOBATENbCKOW M TPOEKTHOW JAEATeThHOCTH C
WCIIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOUCTB U JIa0OpaTOPHOTO 000PYAOBAHUS;

peniath pacyETHBIE 33/1a4U C SIBHO 33/IaHHOM U HESIBHO 33aJJaHHOM (hU3MUECKOI MOAENBI0: HA OCHOBAHHUH
aHaM3a YyCJOBUsI BbIOMpaTh (hU3MYECKHUE MOJIETH, OTBEYAIolMe TPeOOBAaHUAM 3a/lay, MPUMEHSThH
(dbopMyIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTyNaThl (U3MYECKUX TEOPUN TMPH HCHOIB30BAHUU
MaTeMaTUYeCKUX METOJOB PEIICHUs 3a/1a4, MPOBOIUTH PacUEThl HA OCHOBAHUH MMEIOIINXCS JaHHBIX,
aHAIIM3UPOBATh PE3YNIbTATHl U KOPPEKTUPOBATH METO/IBI PEIICHUS C YIETOM MOTYYSHHBIX PE3YIbTATOB;
peraTh KaueCTBEHHBIC 3a7a4u, TPEOYIOIINEe TPUMEHEHUS 3HaHUM U3 Pa3HBIX Pa3JesioB Kypca GU3HKH,
a TaKKe WHTETpalud 3HAHWM W3 JIPYTHX NPEIMETOB €CTECTBEHHO-HAyYHOTO IIMKJA: BBICTPaWBaTh
JIOTUYECKYIO IETIOYKY PACCYXKICHUHN C OTIOPON Ha M3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UIECKUE
SIBIICHUS;

WCIIOIH30BaTh TEOPETUUECKUE 3HAHUS TSI OOBbSICHEHHUSI OCHOBHBIX TTPUHITUIIOB PA0OTHI HU3MEPUTEITBHBIX
prOOPOB, TEXHUIECKUX YCTPOUCTB U TEXHOJIIOTUUYECKUX MPOIIECCOB;

MPUBOJUTH TMPUMEPHI BKJIaJa POCCHHCKUX W 3apyOSKHBIX YUEHBIX-(PU3UKOB B pPa3BUTHE HAYKH, B
00BSICHEHHE MPOIIECCOB OKPYKAIOIIEr0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTU;

aQHATM3UPOBATh M OIEHWBATH TOCJIEACTBHUS OBITOBOM W TMPOW3BOJCTBEHHOM JEATEIHHOCTH YEIIOBEKA,
CBSI3aHHOM C (PM3MUECKUMU IMPOIIECCAMU, C TIO3UIIMH KOJIOTUYECKON 0€30MacHOCTH, MPEICTABICHUHN O
parMoOHATFHOM TPHUPOAOIIOIH30BAHUM, a TAKKE Pa3yMHOM HCIOJIb30BAaHUU JOCTIKCHMA HAyKH M
TEXHOJIOTUH JIJIs TajbHEHIIero pa3BUTUS YeTI0BEUECKOTO O0IIEeCTBA;

MPUMEHATh pa3InyHble CMOCOOBI paboThl C¢  wHpoOpMarueln (U3HYECKOTO COJEpKaHUS C
UCIIOJIb30BAaHUEM COBPEMEHHBIX WH(OPMALMOHHBIX TEXHOJOTH, TPU DTOM HCIIOJIB30BATh
COBpeMEHHbIE NH(POPMAIIMOHHBIE TEXHOJIOTHH JJISl IOMCKA, TepepadOTKHU U NMPebsIBICHUs YIeOHOH U
HAyYHO-TIONYJSPHON MH(DOPMALINK, CTPYKTYPUPOBAHUS U UHTEPIPETAIINH HHPOPMAITUH, TTOTy4YSHHOU



U3 Pa3IMYHBIX NCTOYHUKOB, KPUTHUECKH aHAIN3HUPOBATH MTOMy4aeMyl0 HH(OPMAILIUIO U OLIEHUBATH €&
JOCTOBEPHOCTDH KaK Ha OCHOBE UMEIOIUXCS 3HAHNH, TaK M HA OCHOBE aHAJIM3a UICTOUYHUKA HH(POpMALINH;
IPOSIBIISITh OPTraHW3AI[MOHHBIE U MTO3HABATEIbHBIE YMEHHUS CAMOCTOSATEIFHOTO MPUOOPETEHUS! HOBBIX
3HaHUH B MpOIecce BHIMTOTHEHHS IPOSKTHBIX U Y4€OHO-HUCCIIEI0BATEIBCKUX PadoT;

paboTaTh B TPYNIE C MCIOJHEHHEM Pa3JIMYHBIX COLMAIBHBIX POJICH, IIIaHUPOBATh PabOTy TPYIIIHI,
palMOHAIIBHO PACIPEACHATD NEATEIBHOCTh B HECTAHIAPTHBIX CUTYAlUAX, aJICKBATHO OLEHUBATH BKJIA]1
Ka)XXJIOT'0 M3 YYaCTHUKOB TPYIIIBI B PELIEHUE PACCMATPUBACMOM TPOOIEMBI;

MPOSIBJISITh MOTUBAIMIO K Oynymieil npodeccnoHanbHOM AesITETbHOCTH MO CHEHAIbHOCTIM (PU3UKO-
TEXHUYECKOTO MPOQHIIS.



TEMATHYECKOE INTAHUPOBAHHUE

10 KVIACC
Ne HaumenoBanue pa3zienoB v TeM nporpaMmbl ‘ KommuectBo wacos DnexTpoHHbIe (ITUPPOBEIC) 00pa3oBaTEIbHBIC
o Bceero|| KontponbHbIe [TpakTryeckue peCYpChI
paboThl paboThl

Pazgen 1. HAYUHBII METO/, IIO3HAHMS IIPUPOIBI

1.1 |[Hay4Hslii METOJ IO3HAHHSI IPUPOIBI 6 https://resh.edu.ru
https://videouroki.net/
https://www.yaklass.ru/

|I/IT0ro 10 paszeny H 6 H

[Paznen 2. MEXAHUKA

2.1 ||[Kunemaruka 10 1 https://resh.edu.ru
https://videouroki.net/
https://www.yaklass.ru/

2.2 ||dunamuka 10 https://resh.edu.ru
https://videouroki.net/
https://www.yaklass.ru/

2.3 |Craruka TBEpIOTO TENA 5 1 https://resh.edu.ru
https://videouroki.net/
https://www.yaklass.ru/

2.4 |3aKOHBI COXpaHEHUS B MEXAaHHUKE 10 1 https://resh.edu.ru
https://videouroki.net/
https://www.yaklass.ru/

|I/IT0ro 10 pasjieny H 35 H

|Pa311e.11 3. MOJIEKVJISAPHASA ®U3NKA U TEPMOJINHAMUKA



https://resh.edu.ru/
https://videouroki.net/
https://www.yaklass.ru/
https://resh.edu.ru/
https://videouroki.net/
https://www.yaklass.ru/
https://resh.edu.ru/
https://videouroki.net/
https://www.yaklass.ru/
https://resh.edu.ru/
https://videouroki.net/
https://www.yaklass.ru/
https://resh.edu.ru/
https://videouroki.net/
https://www.yaklass.ru/

Ne HaumenoBanue pa3zienoB v TeM nporpaMmbl KommuectBo wacos DnexTpoHHbIE (ITUPPOBEIC) 00pa3oBaTEIbLHBIC
n/m Beero||  KoutposbHbie [TpakTuuecKue pecypeel
paboThl paboThl

3.1 ||OcHOBBI MOJIEKYISIPHOKUHETUYECKOW TEOPUU 15 1 https://resh.edu.ru
https://videouroki.net/
https://www.yaklass.ru/

3.2 | Tepmoaunnamuka.TerioBbie MalIHbI 20 1 https://resh.edu.ru
https://videouroki.net/
https://www.yaklass.ru/

3.3 ||Arperarubie cocrosiHus BeriecTBa. Da3zoBbie 14 1 https://resh.edu.ru

MIePEXO0/IbI https://videouroki.net/

https://www.yaklass.ru/

|I/IT0ro o pas3zeiy H 49 H

|P33)1e.11 4. JJEKTPOANHAMUKA

4.1 ||DnekTpuyeckoe moie 24 1 https://resh.edu.ru
https://videouroki.net/
https://www.yaklass.ru/

4.2  ||llocTosIHHBIN IEKTPUIECKUI TOK 24 1 https://resh.edu.ru
https://videouroki.net/
https://www.yaklass.ru/

4.3 | Toku B pa3nu4HBIX cpeaax 6 https://resh.edu.ru
https://videouroki.net/
https://www.yaklass.ru/

|I/IToro 110 paszierny H 54 H

[Paznen 5. PUBMUYECKHUIA IPAKTUKYM



https://resh.edu.ru/
https://videouroki.net/
https://www.yaklass.ru/
https://resh.edu.ru/
https://videouroki.net/
https://www.yaklass.ru/
https://resh.edu.ru/
https://videouroki.net/
https://www.yaklass.ru/
https://resh.edu.ru/
https://videouroki.net/
https://www.yaklass.ru/
https://resh.edu.ru/
https://videouroki.net/
https://www.yaklass.ru/
https://resh.edu.ru/
https://videouroki.net/
https://www.yaklass.ru/

Ne HaumenoBanue pa3zienoB v TeM nporpaMmbl KommuectBo wacos DnexTpoHHbIE (ITUPPOBEIC) 00pa3oBaTEIbLHBIC
n/n Bcero||  KoutposnbHbie [MpakTryeckue pecypeel
paboThl paboThl
5.1 | DPusnueckuil IpaKTUKyM 16 16 https://resh.edu.ru
https://videouroki.net/
https://www.yaklass.ru/

|I/IT0ro 10 pa3eny H 16 H

|P63€pBHOC BpeMs H 10 H H H

|OBILEE KOJJMYECTBO YACOB I10 [TIPOT'PAMME || 170 | 8 [ 16 [

11 KJIACC

Ne HanmenoBanue pa3neinoB 1 TeEM IpOrpaMmsl | KomnuecTBo yacos OnexTpoHHbIe (1I(POBHIE)

n/m Bcero|| Konrponeusie | IlpakTnueckune obpazoBaTenbHbIC PeCypCEI

paboThI paboThI

Paznea 1. JIEKTPOJANHAMUKA

1.1 |[MaruutHOe none 14 https://resh.edu.ru
https://videouroki.net/
https://www.yaklass.ru/

1.2 ||[DnexTpoMarHuTHas UHIYKLIHS 13 1 https://resh.edu.ru
https://videouroki.net/
https://www.yaklass.ru/

|I/ITOro 0 pa3feny H 27 H

[Paznea 2. KOJIEBAHUSI M BOJIHBI

2.1 ||Mexanuueckue KojieOaHus 10 https://resh.edu.ru
https://videouroki.net/
https://www.yaklass.ru/

2.2 ||DNeKTpOMarHUTHEIC KOJICOaHUS 15 https://resh.edu.ru
https://videouroki.net/
https://www.yaklass.ru/



https://resh.edu.ru/
https://videouroki.net/
https://www.yaklass.ru/
https://resh.edu.ru/
https://videouroki.net/
https://www.yaklass.ru/
https://resh.edu.ru/
https://videouroki.net/
https://www.yaklass.ru/
https://resh.edu.ru/
https://videouroki.net/
https://www.yaklass.ru/
https://resh.edu.ru/
https://videouroki.net/
https://www.yaklass.ru/

No HaumeHnoBanue pa3ziesioB U TeM IpOrpaMMbl KonmuectBo yacon OnexTpoHHbIE (IUPPOBEIC)
n/m Beero| Konrponbnbie || IIpaktudeckue obpazoBaTenbHbIE PeCypCh!
paboThl paboThl

2.3 |[MexaHuYeCcKHe U JIEKTPOMArHUTHBIC BOJHBI 10 1 https://resh.edu.ru
https://videouroki.net/
https://www.yaklass.ru/

2.4 |Onruka 25 1 https://resh.edu.ru
https://videouroki.net/
https://www.yaklass.ru/

|I/IT0ro o pas3zeiy H 60 H

|Pa3)1eJ1 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

3.1 ||OcuoBet CTO 5 1 https://resh.edu.ru
https://videouroki.net/
https://www.yaklass.ru/

|I/IToro 0 pazzeny H 5 H

IPaznes 4. KBAHTOBASI ®U3MKA

4.1 ||KopmycKysipHO-BOJHOBOH JTyann3M 15 https://resh.edu.ru
https://videouroki.net/
https://www.yaklass.ru/

4.2 ||®usuka atoma 5 https://resh.edu.ru
https://videouroki.net/
https://www.yaklass.ru/

4.3 ||®u3uka aTOMHOTO Si7pa M AJIEMEHTAPHBIX YaCTHUI] 5 https://resh.edu.ru
https://videouroki.net/
https://www.yaklass.ru/

|I/IT0ro 0 paszieny H 25 H

|Pa3zle.11 5. 9JIEMEHTBI ACTPOHOMUWHU U ACTPOOPU3NKU



https://resh.edu.ru/
https://videouroki.net/
https://www.yaklass.ru/
https://resh.edu.ru/
https://videouroki.net/
https://www.yaklass.ru/
https://resh.edu.ru/
https://videouroki.net/
https://www.yaklass.ru/
https://resh.edu.ru/
https://videouroki.net/
https://www.yaklass.ru/
https://resh.edu.ru/
https://videouroki.net/
https://www.yaklass.ru/
https://resh.edu.ru/
https://videouroki.net/
https://www.yaklass.ru/

Ne HaumeHnoBanue pa3ziesioB U TeM IpOrpaMMbl KomnnuectBo yacos ‘ OnexTpoHHbIE (IUPPOBEIC)
n/n Beero|| Kourponsusie || ITpakTuueckue obpazoBaTenbHbIE PeCypCh!
paboThl paboThl
5.1 |[DnemMeHThl aCTPOHOMUU U aCTPOPHU3UKU 12 https://resh.edu.ru
https://videouroki.net/
https://www.yaklass.ru/
|I/IT0ro 10 pas3jeny H 12 H
|Pa311e.11 6. DU3NYECKUHN MPAKTUKYM
6.1 ||®usnveckuit pakTHKYM 16 16 https://resh.edu.ru
https://videouroki.net/
https://www.yaklass.ru/
|I/IT0r0 o pas3zeiy H 16 H
|Pa311e.11 7. OBOBIIAIOIIEE IOBTOPEHUE
7.1 ||CuctemaTuzanus u 0000IIEHNE TPEAMETHOTO COJIEPIKAHMS M OIIBITa 15 https://resh.edu.ru
JEeSATeILHOCTH, TPHOOPETEHHOTO NP H3y4eHUH Kypca pusuku 10 — https://videouroki.net/
11 kmaccoB https://www.yaklass.ru/
|I/ITOro 0 pa3jeny H 15 H
|P€3€pBHO€ BpeMsl H 10 H H H

|OBLLEE KOJIMYECTBO YACOB I10 [TIPOTPAMME | 170 || 4 | 16 [



https://resh.edu.ru/
https://videouroki.net/
https://www.yaklass.ru/
https://resh.edu.ru/
https://videouroki.net/
https://www.yaklass.ru/
https://resh.edu.ru/
https://videouroki.net/
https://www.yaklass.ru/

IHOYPOYHOE IINTAHUPOBAHUE

10 KITACC
Ne Tema ypoxka ‘ KommuecTBo yacos ‘ Hara no||/lata o
n/m Bcero| Konrponsnsie || [Ipaktuueckue || T1aHY baxry
paboThI paboThl

|1 Hq)mm(a — (pyHnameHTanbHas HayKa O IPUPOJE H H H H H
|2 HHaquHﬁ METO/T IO3HAHKS ¥ METOJIbI HCCIIEIOBaHUS (DU3HMUSCKUX SIBICHUN H H H H H
3 ||[9xcnepuMeHT U Teopus B Mpoliecce NO3HaHUs Mpupoabl. HabirogeHue u SKCiepuMenT B

¢busuke
|4 HCnoco6H U3MEpeHHS GU3HYCCKUX BEIIMYNH H H H H H
|5 HA6COJH0THa;1 U OTHOCHUTEJIbHAS NOTPEUIHOCTH U3MEPEHUN (PU3NUECKUX BEIUYHH H H H H H
6 |MonemupoBanue B pusuke. Ponb 1 Mecto Gpusuku B popMHUpPOBaHUH COBPEMEHHOM

Hay4YHOW KapTUHBI MHUpPA, B IPAKTUYECKON JESATEIbHOCTH JTIOACH
7 ||Mexanuueckoe nBuxenue. Cucrema orcyera. OTHOCUTEIBHOCTh MEXaHUUECKOTO 1

neokeHus. [Ipsimast u oOpaTHas 3a7a9u MEXaHUKH
8 |[Pammyc-BeKTOp MaTepUANTBbHON TOYKH, €TO MPOESKIIMH HA OCH KOOPAHHAT. TpaeKkTopusi. 1

Ilepememenue. Ckopocts. X Mpoekuu Ha OCH KOOpAUHAT
9 ||PaBHOMepHOE MpsMOJMHEWHOE ABIKEHHE. | padrueckoe onrucanne paBHOMEPHOTO 1

MPSIMOJIMHENHOTO JBUKECHHUS
|1O HCJ‘IO)KGHI/IC IepeMEILICHUN U cKopocTel. Pemenue 3anau H H H H H
11 ||HepaBHOMepHOE BHXKEeHHE. MTHOBEHHAast CKOPOCTb. Y ckopeHue. [Ipsmonnneiinoe

JIBUKEHHE C TIOCTOSTHHBIM YCKOPEHUEM
|12 Hl“pa(pnqecxoe ONMCAHNE NPSIMOJIMHENHOTO ABM)KEHUS C TIOCTOSIHHBIM YCKOPEHHEM H H H H H
13 ||CBoGoanoe nagenue. Y ckopeHue cBOOOIHOTO MaieHus. 3aBUCUMOCTb KOOP/IUHAT,

CKOPOCTH, YCKOPEHUS OT BPEMEHH U UX rpauku
|14 H}IBI/DKeHHe Tena, OPOIIEHHOTO MO/ YIJIOM K TOPU30HTY H H H H H
15 |KpuBonuneiinoe aBrkeHue. J[BrKeHHEe IO OKPY>KHOCTH. YTJIOBas U JIMHEHHast CKOPOCTb.

[Tepuon n wacrota. LleHTpOCTPpEMUTEIBHOE M TTOJIHOE YCKOPEHHUE
|16 HKOHTpOJILHasI paborta no teme "KunemaTtuka" H 1 H 1 H H H




Ne Tema ypoxka KommuecTBo yacos ‘ [ara no||/lata o
n/m Bcero| Konrponsnsie || [Ipaktuueckue || T1aHY baxry
paboThI paboThI

17 |[[Tepssriif 3akon HproToHa. MHEpManbHple CUCTEMBI OTCYETA. [IpUHIIMIT OTHOCUTEIBPHOCTH 1

lNanunes. HennepuuanbHble CUCTEMBI OTCUETA
|18 HCI/IJ‘Ia. PaBHopelicTByromnias cuia. Bropoii 3akon HetoTona. Macca “ 1 “ H H H |
|19 HB3aI/IMO/:[eI7ICTBI/Ie ten. Tperuii 3akoH HetoToHa H 1 H H H H |
|20 HHpI/IHI_[I/IH cyneprno3unuu cui. Perenue 3aia4y Ha npuMeHeHune 3akoHoB HeroTona H 1 H H H H |
|21 H3a1<0H BCEMUPHOI'O TATOTEHHUS. DKBUBAJIEHTHOCTh TPAaBUTAL[MOHHON U MHEPTHON Macchl H 1 H H H H |
|22 HCHna TSKECTH U YCKOpEHUe CBOOOIHOTO Ma/IeHus H 1 H H H H |
23 ||IBmwxeHue HEOECHBIX TEJ U UX UCKYCCTBEHHBIX CITyTHHKOB. [lepBas kocMuieckast 1

ckopocTb. 3akoHbl Kernepa
|24 HCI/IJ‘Ia ynpyroctu. 3akoH I'yka. Bec Tena H H H H H |
25 ||Cuna tpenus. [lpuponaa u BUIBI CHIT TpeHUs. [{BIDKEHHE B )KUIKOCTH U ra3e ¢ y4éToM

CHJIBI CONTPOTUBJICHUS CPEJIbI
|26 H[[aBJIeHI/Ie. I'mppocratuyeckoe nasnenue. Cuna Apxumena H 1 H H H H |
|27 HA6COJH0TH0 TBepaoe Teno. [locrynarensHoe U BpalareabHOE ABMKEHHUE TBEPIOTO Tela H 1 H H H H |
|28 HMOMGHT CWJIBI OTHOCHUTEIBHO OCH BpatieHus. [1neuo cuisl H 1 H H H H |
29 ||CroxeHme CHII, IPUIIOKEHHBIX K TBepIoMy Tery. LleHTp TsbkecTr Tena. Y ciaoBus 1

paBHOBECHSI TBEPAOIO Tena. Buael paBHOBeCHS
30_|[Pemerme saas I | | | |
|31 HKOHTpoanas[ pabota o teme "/Iunamuka. Cratuka TBEpIOro TEna" H H 1 H H H |
32 ||[MmMiynmbc MaTepruatbHOM TOUKH, CHCTEMBI MaTepHAIBbHBIX TOUYEK. L[eHTp Macc cucTembl

MaTepHaIbHBIX TOYEK. TeopeMa o JBUKEHUH LIEHTPA Macc
33 |[MIynbc cuibl M U3MEHEHHE UMITYIbca Tela. 3aKOH COXpaHeHUs UMIynbca. PeakTuBHOE 1

JIBUKCHHEC
34 |[MoMeHT umIyJibca MaTepuaibHoi Touku. [IpeacraBienue o coxpaHeHUH MOMEHTA 1

MMITYJIbCA B IIEHTPAIbHBIX MOJISIX
35 _|[Pemene sanay [ H | H |




Ne Tema ypoxka KommuecTBo yacos ‘ [ara no||/lata o
n/m Bcero| Konrponsnsie || [Ipaktuueckue || T1aHY baxry
paboThI paboThI

36 ||PaboTa cuibl Ha MajJOM M Ha KOHEYHOM TepeMenieHu . ['paduyeckoe npeacTaBieHue 1

paboThI CHITBI. MOIITHOCTh CHITBI
37 ||Kunernyeckas sueprus. Teopema 00 U3MEHEHHH KUHETUYECKOI SHEPTUU MaTepuaibHON 1

TOYKHU
38 |[[loTeHuManbHBIE U HETTOTEHIIMATBHBIE cUiIbl. [loTeHnnanbHas sueprus. Bropas 1

KOCMHUYecKasi CKOPOCTb
39 ||Tperbsa kocMudeckasi ckopocTb. CBsi3b pabOTHl HEMOTEHIIMAIBHBIX CUJI C U3MEHEHUEM 1

MEXaHUYECKOM SHEPTHH CHCTEMBI TeJl. 3aKOH COXPaHEHHSI MEXaHUYECKOH SHEPTHH
|4O HYprrI/Ie Y HEyNpYIrue CTOJIKHOBEHMS. Y paBHEHUE bepHyuM U1 naeanbHOM )KUKOCTH H 1 H H H H |
|41 HKOHTpOJILHa;[ paboTa 1o Teme "3aKOHBI COXpaHEHHs B MEXaHUKe" H H 1 H H H |
42 ||Pa3ButHe npeacraBneHuii o mpupose TemnoTsl. OcHoBHbIe nonoxenus MKT. [Tuddysus.

bpoyHOBCKOE 1BHXKEHUE
43 ||Ctpoenne ra3000pa3HbIX, JKUAKUX U TBEPJBIX TeJ. XapaKTep JBIKCHUS U 1

B3aMMO/ICHCTBHS YaCTHI] BELIECTBA
|44 HMacca u pa3Mepsl MoJeKyl (atomoB). Kommmuectso Bemectsa. [locTossHnas ABoraapo H 1 H H H H |
|45 HTeMnepaTypa. TennoBoe paBHoBecue. llIkana [enpcus H 1 H H H H |
[46_|[Pemerue satas [ | | | |
|47 HI/IzLeaJILHLIﬁ ras. I'a3oBbIe 3aKOHBI H 1 H H H H |
|48 HYpaBHeHI/Ie MenneneeBa-Knanelipona. Pemenue 3agau H 1 H H H H |
|49 HA6COJ‘IIOTHa$I Temneparypa. 3akoH JlanpToHa H 1 H H H H |
|50 HI/I3onpoueccm B MJICAJIbHOM I'a3e C IOCTOSHHBIM KOJIMYECTBOM BELIECTBA H 1 H H H H |
|51 Hl“pa(bnqecxoe MPEICTaBJICHUE H30MPOIIECCOB: U30TEPMa, H30X0pa, n300apa H 1 H H H H |
|52 HOCHOBHoe ypaBHerne MKT H 1 H H H H |
53_|[Pemerue saas N | | | |
54 ||CBsi3b aOCONIOTHON TEMIIEPATyphl TEPMOIUHAMUYECKON CUCTEMBI CO CpeIHEel 1

KHHETHYICCKOM BHepFHeﬁ MOCTYIIATCJIIBHOT'O TCIIJIOBOT'O ABHUKCHUA eé HacCTHIL




Ne Tema ypoxka ‘ KommuecTBo yacos ‘ Jara no||/lata o
n/n Beero| Koutponshste || [paxtuueckue || W1aHY || dakty
paboThI paboThI

|55 HO606I_HCHI/IC U cucreMarusanus 3HaHui mo reme "OcnoBet MKT" H H H H H
|56 HKOHTpOJIBHaSI pabota o Teme "OcHoBsl MKT" H H 1 H H H
57 | Tepmonunamuueckasi cucteMa. 3ajianue BHemHUX ycsoBuit st TJL cuctemsl. BHemnue u

BHyTpeHHue napamerpsl. [lapamerpsl T/l cucteMsl Kak cpeiHue 3HAUSHHsI BEJTUYHH,

OIMCHIBAIOLINX €€ HA MUKPOCKOITMYECKOM YPOBHE
58 |[HyneBoe nauano tepmoguHamukn. Camoripon3BosibHas penakcanus T/l cuctemsl k 1

TEIUIOBOMY PaBHOBECHUIO
|59 HMO,I[GJ'IL U/1€aIbHOTO ra3a B TEPMOJAMHAMUKE. Y CIIOBUS IPUMEHUMOCTH 3TOH MOJENN H H H H H
|60 HYpaBHeHHe MemnneneeBa-Kiamneiipona u BeIpakeHHE JJ1s1 BHYTPEHHEH SHEPTUn H H H H H
61 |BoipaxeHue A BHYTpPEHHEH SHEPTUU OJHOATOMHOTO HICATBHOTO ra3a.

KBa3ucraTiueckue U HeCTaTHUECKUE MPOLECChI
62 ||DnemenrtapHas pabora B TepMOAMHAMUKE. Borurcnenue pabotel o rpaduky mpoiecca Ha 1

pV-auarpamme
63 |Temuonepenaya kak cnoco® n3MeHeHus BHyTpeHHel sneprun T/l cucremsl 6e3 1

COBEpIIEHUs pabOThI
|64 HKOHBeKHHﬂ, TEIUIOTPOBOAHOCTb, U3TyICHUE H H H H H
65 ||[KommuectBo TernoTsl. TermoéMKocTh Tena. Y enbHas 1 MOJISIPHAS TETNTIOEMKOCTH

BEIIeCTBA. Y AelbHasl TeIUIOTa CrOpaHus TOIINBA
|66 HPacqéT KOJIMYECTBA TEIUIOTHI IIPHU TeTIonepeade H 1 H H H H
|67 HHOHfITI/Ie 00 agunabaTHOM mporiecce. [lepBrliif 3aK0H TEPMOIMHAMUKI H 1 H H H H
|68 HKOJ‘II/I'—I@CTBO TEIUIOTHI U paboTa Kak Mepbl U3MEHEHUsI BHyTpeHHel sHeprun T/l cuctemsl H 1 H H H H
69 ||Bropoii 3aK0oH TepMOIMHAMUKH JJIsi PABHOBECHBIX M HEPABHOBECHBIX IPOLIECCOB. 1

HeoOpaTMOCTh MPUPOTHBIX MTPOIECCOB
|7O HHpI/IHHI/IHBI JnercTBus TerioBbix MarmuH. KIT/] H H H H H
|71 HMaKCI/IMaJ'II)HOG s3Hauenue KII/. Hukn Kapuo H H H H H
|72 HPCLHCHI/IC 3a1a4 H H H H H




Ne Tema ypoxka KommuecTBo yacos ‘ [ara no||/lata o
n/n Beero| Koutponshste || [paxtuueckue || W1aHY || dakty
paboThI paboThI

73 ||[DKoj0orMYecKue acleKThl UCIOIb30BaHMsI TEIJIOBBIX ABUTaTeNeil. TernoBoe 3arps3HeHne 1

OKpY>Karollen cpeibl
74 _|[Pemene sanas [ | | | |
|75 HO606I_HCHI/IC Y cucTeMaTtu3alys 3HaHui mo teme "TepMoauHamuka. TeraoBsie MalIiHb!" H 1 H H H H |
|76 HKOHTpOJ'IBHaH pabora o Teme "TepmoanHamuka. TemnoBble MaTUHBL" H 1 H 1 H H H |
77 |[TapooOpa3oBaHue U KOHIEHCaUus. VcriapeHue u KuneHune. Y IeNbHas TeruioTa 1

napooOpa3zoBaHus
78 |HacellieHHbIe ¥ HEHACHIIIEHHBIE TTapbl. KauecTBeHHas 3aBUCUMOCTH INIOTHOCTH U 1

JaBJICHHs HACBIIIIEHHOTO Mapa OT TEMIIEPATyphl, KX HE3aBHCUMOCTh OT 00bEMa

HACBILIEHHOTO Mapa. 3aBUCUMOCTh TEMIEPaTyphl KUMICHUSI OT 1aBICHUS B )KUIKOCTH
|79 HBJ‘Ia)KHOCTB BO31yxa. AOCONIIOTHAS U OTHOCUTENbHAS BIKHOCTD H 1 H H H H |
80_|Pemene sanas [ | | | |
|81 HTBépnoe teno. Kpucraminueckue u amopgHsbie Tena. AHU30TPONUS CBOMCTB KPUCTAIIJIOB H 1 H H H H |
|82 HHJ‘IaBJ'ICHI/Ie Y KpUcTajuIu3aius. Y aenpHas Teruiorta miasieHus. Cyomumanms H 1 H H H H |
83 || dedopmammu TBEpHOTO Tena. PacTsokenne u cxxarue. Casur. Monyns FOwnra. [Ipemen 1

ynpyrux aedopmanuii
84 |TerutoBoe pacmmMpeHne KUIKOCTEH M TBEPBIX Tel. AHTaPMOHHM3M TEIUIOBBIX KOJIeOaHMi 1

YaCTHUII BEUIECTBA
|85 HHpeo6pa30BaHI/Ie SHepruu B $a3oBbIX MEpexoaax H 1 H H H H |
|86 HYpaBHeHI/Ie TEIJIOBOrO OanaHca H 1 H H H H |
|87 HPemeHHe 3agad H 1 H H H H |
88 |[[ToBepxHOCTHOE HaTsDKeHHE. KanmuuisipHbie siBiieHus. J{aBiaeHue Mo HCKPUBICHHON 1

MOBEPXHOCTHIO kuaKocTu. @opmyna Jlammaca
89 ||O6006meHne u cucTeMaTu3alus 3HaHU| 1o TeMe "ATrperaTHble COCTOSIHHSI BEIIECTBA. 1

da3zoBble IEPEXObI"
|90 HKOHTpOIILHaS{ pabota o Teme "ArperatHblie COCTOSHUS BemecTBa. Da3oBbie mepexoap” H 1 H 1 H H H |




n/a

Tema ypoka

KonnuectBo yacos

Bcero

KontponbHbie
paboThI

IIpakTrueckue
paboThI

Jlara 1o
IaHy

[lara o
(dakty

91

DnekTpu3anus Tel U €€ MpOosIBICHUS. DJIEKTPUIECKU 3aps. [IBa BUa 3JIEKTPUUECKUX
3apsanoB. [IpoBOAHMKY, TUAIEKTPUKH U TIOTYIIPOBOJHUKU

192

HBneMeHTapHLIﬁ JNEKTPUYECKUH 3apsii. 3aKOH COXPAHEHUS IEKTPUUYECKOTO0 3apsia

|

|

|

|

93

HB3aI/IMO/:[eI7ICTBI/Ie 3apsa0B. Toueunsle 3apsiabl. 3akoH Kynona

194

HPGI_HCHI/IG 3a1a4

|

195

HBneKTqueCKoe nose. Ero neiicTBie Ha SJIEKTPUIECKUE 3apsiibl

|

|

|

|

96

HanpspokéaHocTs anexTpuueckoro nosis. [IpoOusblii 3apsan. JIunuu HanpsxEHHOCTH
MEKTPUYECKOTO 1oJIst. OJHOPOIHOE INEKTPUUYECKOE 110JIE

A R

97

HHOT@HHI/IEUIBHOCTL QJICKTPOCTATHYCCKOI'O IT1OJIA. Pa3HocTh MOTEHIMAIOB U HaIIps’KCHUC

98

ITorennuanbpHas QHCPIuA 3apsa B SJICKTPOCTATUYCCKOM II0JIC. ITorennuan
QJICKTPOCTATUYCCKOI'O MOJIA

199

HCBHSL HaprI)KéHHOCTI/I II0JIA M1 PA3HOCTH IMOTCHIMAJIOB JJISA JICKTPOCTATHYCCKOI'O I10JIA

|

|

|

|

1100

HHpI/IHHI/IH CYIICPIIO3UTINH DJICKTPUUCCKHUX moJiei

101

HPGI_HCHI/IG 3a7a4

|

|

|

|

1102

HHone TO4YEeUHOTO 3apsna. [lone paBHOMEpHO 3apsiKEHHOU cepbl

|

|

|

|

103

[Tosie paBHOMEpPHO 3apsKEHHOTO 10 00bEMY 1apa. [Tose paBHOMEpPHO 3apsiKEeHHON
0ECKOHEUHOM! MIOCKOCTH

Rk~

1104

HHpOBOI[HI/IKI/I B DJICKTPOCTATUYCCKOM IIOJIC. YcnoBue PaBHOBCCHUA 3apsa10B

|

|

|

|

1105

HJII/IaJIeKTpHKH Y TTOJIYIIPOBOJIHUKH B DJIEKTPOCTATUYECKOM T10JIE

|

|

|

|

|106 HKOHI{GHC&TOp. DNeKTPOEMKOCTh KOHJIEHCATOPA. DIIEKTPOEMKOCTD INIOCKOTO KOH)IeHcaTopaH

|

107

HHapannenLHoe COeIMHEHNE KOHCHCATOPOB

|

1108

HHOCJ’ICHOB&TCJ’ILHOC COCAUHCHUC KOHACHCATOPOB

|

1109

H3Hepr14${ 3apAKCHHOT'O KOHACHCATOpa

110

HPCLHCHI/IC 3a7a4

H

|

|

|

111

H}IBI/DKeHHe 3apsKEHHOW YaCTHUIIbI B OJTHOPOJHOM JJIEKTPUUECKOM T10JIE

M R R

|

|

|

H




Ne Tema ypoxka ‘ KommuecTBo yacos ‘ [ara no||/lata o

n/n Beero|| Kontponbhste | Ipaktuueckue | W1aHY || pakty
paboThI paboThI
|112 HPGI_HCHI/IG 3a/1a4 H 1 H H H H |
|113 H0606H1€HI/IG Y CUCTeMaTu3alus 3HaHui o TeMe "nexTpuieckoe moje" H 1 H H H H |
|114 HKOHTpOJIBHaSI paborta mo Teme "DaeKTpudueckoe mosie" “ 1 “ 1 H H H |
115 ||Cuna Toxka. IlocTosiHHBIN TOK. Y CIIOBUS CYLIECTBOBAHMSI IOCTOSHHOTO 3JIEKTPUYECKOIO 1
TOKa
|116 HHCTO‘IHI/IKH toka. Hampsixenue u 3/1C H H H H H |
|117 HSaKOH Oma 1 ygacTka 1ernu. DJISKTPUIECKOe COMPOTUBIICHUE H H H H H |
118 ||[3aBuCHMOCTH COTIPOTHBIICHUS OJTHOPOIHOTO IPOBOJIHUKA OT €T0 JITHHBI ¥ ILTOIIAIH
MTONIEPEYHOTO CEYCHUS

|119 HY,I(GJ'ILHOC COTPOTHUBIICHHE BelecTBa. Pemenue 3amay H 1 H H H H |
|120 HHOCJIGI[OBaTeJILHOG, napajuielibHOE, CMEIIAHHOE COSAMHCHHIE ITPOBOIHUKOB H 1 H H H H |
|121 HPacqéT pa3BeTBIEHHBIX deKTpudeckux 1enei. [Ipasmna Kupxroda H 1 H H H H |
|122 HPemeHHe 3aj1au H 1 H H H H |
|123 HPa60Ta AIEKTPUYECKOTO ToKa. 3akoH [xoyns —Jlenua H 1 H H H H |
|124 HPGI_HCHI/IG 3a7a4 H 1 H H H H |
|125 HMOH_IHOCTB ANEKTPUYECKOTO TOKa. TermoBast MOITHOCTh, BRIJENsIEMast Ha PE3UCTOPE H 1 H H H H |
126 || Pemenne 3aau L1 [ [ [ |
|127 HB)IC Y BHYTPEHHEE CONPOTUBIICHHE UCTOYHUKA TOKA H 1 H H H H |
|128 H3aKOH Owma 17151 OTHOM (3aMKHYTOM ) 3JIEKTPUIECKON TSN H 1 H H H H |
|129 HPCLHCHI/IC 3a7a4 H 1 H H H H |
|130 HMOH_[HOCTL HCTOYHHUKA TOKa H 1 H H H H |
|131 HKOpOTKOC 3aMBIKaHHUE H 1 H H H H |
|132 HKOHJ:(eHcaTop B LIENH OCTOSIHHOT'O TOKa H 1 H H H H |
|133 HPemeHHe 3a71a4 H 1 H H H H |
|134 HPemeHHe 3ama4 o TeMe "[1oCTOSITHHBIN 2NEeKTPUIECKHU TOK" H 1 H H H H |




Ne Tema ypoxka ‘ KommuecTBo yacos ‘ [ara no||/lata o
n/n Beero| Koutponshste || [paxtuueckue || W1aHY || dakty
paboThI paboThI

|135 HPGI_HCHI/IG 3a1a4 1o Teme "I1oCTOSIHHBIN 2JEKTPUUIECKUNA TOK" H 1 H H H H |
|136 HPGHIGHI/IG 3aga4 1o Teme "[locTOsTHHBIN 21eKTpudecKuil ToK" H 1 H H H H |
|137 HO606H1€HI/I€ U cUCTeMaTu3anus 3HaHui 1o TeMe "[1oCTOsHHBIN 37eKTpuuecKuil ToK" “ 1 “ H H H |
|138 HKOHTpOJIBHaH pabota o Teme "IloCTOSTHHBIN 3JEKTPUIECKU TOK" “ 1 “ 1 H H H |
139 || DnexTpuyeckas IpOBOIUMOCTb Pa3IMYHBIX BEIIECTB. DIIEKTPUUECKUI TOK B METaJlIax. 1

CBepXIpOBOIMMOCTh
140 ||9nekTpruyecKuii TOK B paCTBOpaxX M paciiiaBax dJICKTPOIUTOB. 3akoHbI Dapases st 1

JIEKTPOJIM3a
|141 H9JIeKTpI/IquKI/H7I TOK B razax. [lnazma H 1 H H H H |
|142 H9JIeKTpI/IquKI/II7I TOK B BakyyMe. BakyymHble nprOopsl H 1 H H H H |
|143 HBneKTqueCKHﬁ TOK B ITOJIYIIPOBOJIHUKAX H 1 H H H H |
|144 HHOJIyrIpOBOI[HI/IKOBBIe npuOopbI H 1 H H H H |
145 ||®usnueckuii mpakTUKyMm 1o Teme "M3MepeHue cuibl TOKa U HallpsDKEHUS B LENU 1 1

MOCTOSIHHOTO TOKa MPH MOMOIIM aHAJOTOBBIX M LU(POBBIX U3MEPUTENBHBIX TPHUOOPOB"

M "3HakoMcTBO ¢ nudpoBoii 1abopatopueit no ¢pusuke. [Ipumeps! usmepenus

(bu3MYEeCKNUX BETUYUH MPH MOMOIIN KOMITbIOTEPHBIX JaTYUKOB"
146 || ®du3nveckuit mpakTHKyM 1o Teme "M3ydeHne HepaBHOMEPHOTO TBMYKEHUS C LENBIO 1 1

OIpeJIeJIeHUs] MTHOBEHHON CKOpOCTH"
147 || ®dusnueckuit npakTUKyM 1o Teme "M3mMepeHne yCKoOpeHus Ipyu NpsSMOIMHEHHOM 1 1

PaBHOYCKOPEHHOM JIBIJKEHHH 10 HAKJIOHHOW 1utockocTu" uiu "MccnenoBanue

3aBHCUMOCTH IYTH OT BPEMEHH NPH PaBHOYCKOPEHHOM JIBHKEHUU"
148 || ®duzuueckuit mpakTUKyM 1o Teme "M3mMepeHne yCKopeHus CBOOOTHOTO MaAeHHs " T 1 1

"N3y4yeHue qBUKEHUS Teaa, OPOIIEHHOTO TOPU30HTAILHO"
149 || ®duzuueckuit mpakTUKyM 1o Teme "M3ydeHne ABUKEeHHs Tella 0 OKPYXHOCTH € 1 1

ITOCTOSTHHOM 110 MOAYJIO CKOpOCThI0" min "M ccnenoBanne 3aBUCUMOCTH ITEPHO/IA
o0paleHns KOHUYECKOro MasTHUKA OT €ro napaMeTpoB"




n/a

Tema ypoka

KonnuectBo yacos

Bcero

KontponbHbie
paboThI

IIpakTrueckue
paboThI

ara o
IaHy

[lara o
(dakty

150

du3nyeckuil mpakTUKyM 1o Teme "M3Mepenne paBHOAEHCTBYIOMIEH CUIIBI TTPU JBUXKCHUHU
Opycka 1o HaKIOHHOH miockocTr" uin "lIpoBepka rUIoTe3sl 0 HE3aBUCUMOCTH BPEMEHH
IBUKEHHs OpyCKa MO0 HaKJIOHHOW TUIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro Macchl"

1

151

duznyeckuil npakTukyM 1o teme "MccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH,
BO3HHUKAOIIMX B MPYKUHE U PE3MHOBOM 00pasile, oT ux nedopmanuu” wim "M3ydeHue
JIBVDKEHUS CHUCTEMBI T, CB3aHHBIX HUTHIO, IEPEKHUHYTOH uepe3 JErkuii 610Kk"

152

Ousnueckuii npakTukym 1o Teme "M3mepenne kodhduimenTa TpeHus Mo BeInIuHe
yriaoBoro kodddunuenta 3asucumoctu Frp(N)" unn "HccnenoBanue qsuxeHus Opycka
110 HAKJIOHHOH TNIOCKOCTH € TIEpEeMEHHBIM Ko dumrenTom Tperus" wim "H3zyuenue
JIBYDKEHUS TPpy3a Ha Baly C TpeHueM"

153

duznyeckuil mpakTukym 1o teme "MccnenoBanue ycioBuid paBHOBECHs TBEPIOTO Tea,
UMeIoLIETo och BpaleHus" uinu "KoHcTpynpoBaHre KpOHIUTEHHOB U pacy€T CUil
ynpyroctu" win "M3yueHne ycTOWuMBOCTH TBEPAOTO TeJa, UMEIOIIETO IUIOMIAlb ONOpbI"

154

®uznueckuil NpakTUKyM 1o Teme "M3mepenre uMmnyiabsca Tena no TOpMO3HOMY IyTH" WU
"N3mepeHue CHIIbI TATH, CKOPOCTH MOJIETH JIIEKTPOMOOMIISI 1 MOIITHOCTH CHUJIBI TSTH" WU
"CpaBHeHNE U3MEHEHUS UMITYJbCa Tejla ¢ UMIyJIbcoM cuibl" win "Mccnenosanne
COXpaHEHHUs UMITYJIbCa MPH YIPYroMm B3aumojencTeun" win "M3mepeHne KuHeTUYeCKOn
SHEPrUM Tejla 10 TOPMO3HOMY ITyTH"

155

duznyeckuil npakTukym no teme "M3ydeHne n30TepMUYECKOro mpoiecca
(pexoMeHI0BaHO MCHOJIb30BaHue U(PoBOi mabopaTopun)" win "M3ydeHne H30X0pHOTro
npouecca" wiu "M3ydenne nzobapHoro npouecca” nian "I[IpoBepka ypaBHEeHUs cOCTOSTHUS"

156

duznyeckuil npakTukym o teme "M3mepenue yaenbHo# TemIoéMKOCTH" UITH
"HccnenoBanue mporiecca ocThiBaHuUs BemiecTsa' win "VccnenoBanne aanabaTHOTO
nporecca” win "M3ydeHne B3anMOCBS3U YHEPTUN MEXMOJIEKYIIIPHOTO B3aUMOACHCTBUSA U
TEeMIIepaTypbl KUTIEHUS KUJIKOCTEH"

157

dusnyeckuil NpakTuKyM 1o teme "M3ydeHne 3aKkOHOMEPHOCTEN HUCTIapeHUsl JKUIKOCTEH"
niu "M3mMepeHune yaenpHOM TEIUIOThI MIaBieHus Jibaa' wium "M3yuenne cBOMCTB
HaCBIIIEHHBIX MapoB" win "M3mepenne abcoMOTHON BIKHOCTH BO3yXa U OLIEHKA MaCChl
napoB B nomenieHun". 3mepenue ko3 puirieHTa HoBepXHOCTHOTO HATSKEHUS




n/a

Tema ypoka

KonnuectBo yacos

Bcero

KontponbHbie
paboThI

IIpakTrueckue
paboThI

Jlata no||[{aTa no

wia"y || haxkry

158

dusnyeckuil IpakTUKyM 1o Teme "Habmroaenne npeBpalieHus SHEPruu 3apsKEeHHOTO
KOHJIEHCATOpa B SHEPTHUIO U3IyYeHHs cBeToanoaa" uinu "M3ydyenue npoTekanus Toka B
LIeTH, coJieprKalleld KonaeHcarop" win "Pacnpenenenue pa3HOCTH NOTEHIIMAIOB
(HampspKEeHUs ) MPHU MOCJIEI0BATEIbHOM COEIMHEHUH KOHIEHCATOPOB"

1

159

®dusnyeckuil npakTuKyM 1o teme "MccienoBanue CMEIIaHHOTO COSIMHEHUS PE3UCTOPOB'
nin "HM3MepeHue yaeapHoro ConpoTUBIeHUs! TpoBOAHUKOB" min "MccnenoBanue
3aBUCHUMOCTH CHJIbI TOKA OT HaIPsKEHUS JJIS JIaMITbl HaKaJIuBaHus"

160

Oduznyeckuii mpakTukym o teme "Habmonenue snekrponuza” wiu "M3mepenue 3apsiaa
OJIHOBaJIEHTHOT0 MoHA" niK "HMccienoBanye 3aBUCUMOCTH COITPOTUBIICHUS
TepMope3ucTopa oT Temneparypsl” win "CHITHE BOJIBT-aMIIEPHON XapaKTEPUCTUKHU
auona"

|161 HPesepBHHﬁ ypok. O6001eHne u cucremarn3anus 3Hanuii mo teme "Kunemaruika"

|

[EEN

|

|

|

|162 HPesepBHHﬁ ypok. O6001IeHre 1 cucTeMaTru3anus 3Hanuii mo teme "/Iunamuka"

|

[EEN

|

|

|

163

PesepBHbIit ypok. O6001IeHNEe U crcTeMaTu3alus 3HaHui o Teme "CraTtuka TBepAoro
Tema"

164

PesepBubIil ypok. O60011IeHIE U CUCTEMaTH3alMsI 3HAHUN 110 TeMe "3aKOHbI COXpaHEHHS B

MexaHuke"

165

PesepBHblIit ypok. O60011IeHNE U cUcTeMaTH3alus 3HaHui 1o TeMe "OCHOBBI
MOJICKYJIIPHOKHHETHYECKOM Teopun"

166

PesepBHbIil ypok. O6001IeHNE U cCCTeMaTH3alus 3HaHui 1o TeMe "TepMoauHaMuKa.
TernoBbie MauHbI"

167

PesepBHblIil ypok. O600111€HNE U CUCTEMAaTU3allis 3HaHUH 110 TeMe "ArperaTHble
cocrosiHus BemecTsa. da3oBbie nepexopl”

1168 |

PezepBHblil ypok. O6001IeHNE U cUCTeMaTH3alMs 3HaHUH 110 Teme "DJeKTpruuecKoe moe'

'

169

PesepBubIil ypok. O6001IeHNE U cHcTeMaTH3alus 3HaHu# 1o TeMe "TloCTosTHHBIHI
AIEKTPUYECKUN TOK"

170

PesepBHbIit ypok. O6001IeHNE U cCHCTeMaTH3alus 3HaHUH 110 TeMe "TOKU B pa3NIuIHbIX
cpenax"




Ne Tema ypoka ‘ KonnuectBo wacos ‘ [ara no||[ara mo
n/n Beero| Koutponshste || [paxtuueckue || W1aHY || dakty
paboThI paboThI
IOBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME | 170 | 8 | 16 | |
11 KJIACC
No Tema ypoka ‘ KonnuectBo yacoB ‘ Hara || Mara
n/m Bceero|| Konrponsnsie | [lpaktnueckne || 1O 1o
padoThI paboThI miany || gaxry
1 ||B3aumopneiicTBHE OCTOSIHHBIX MAarHUTOB M IPOBOJHUKOB C TOKOM. MarHuTHoe mosie. 1
'mnore3a Amnepa
2  ||BexTop MarHMTHOW MHIYKIMA. [[pUHINI Cynepro3uIMi MarHUTHBIX ToJel. JInHuM 1
MarHUTHOM MHIYKLIHUU
|3 HMarHHTHoe 10Jie MPOBOJIHUKA ¢ TOKOM. OnbIT Dpcrena H 1 H H H ” |
|4 HCI/IJIa Awmrnepa, e€ HanpaBICHUE U MOJTYJIb H 1 H H H H |
5 |[Pemenue sanas N | | | |
|6 HHpHMeHeHHe 3aKkoHa AMIepa. DJIeKTPOU3MEPUTENIbHbIE IPUOOPHI H 1 H H H ” |
7 ||Cuna JlopeHua, e€ HampaBieHHue U MOy Ib. [IBI)KEHUE 3apsKEHHOM YacTHUIIBI B 1
OJTHOPOJTHOM MAarHUTHOM TTOJIE
8__|[Pemerue saas N | | | |
|9 HPa60Ta cuibl JIopeHna H 1 H H H H |
|1O HPGI_HCHI/IG 3a1a4 H 1 H H H H |
|11 HMaFHI/ITHOC noje B BemecTBe. PeppoMarHeTHky, napa- 1 JuaMarHeTuKu H 1 H H H ” |
|12 HOCHOBHHe cBoiicTBa peppomarueTukos. [Ipumenenne peppomMarHeTukoB H 1 H H H ” |
|13 HPemeHHe 3aja4 no teMe "MarauTtHoe mone" H 1 H H H H |
|14 HPemeHHe 3aja4 no treMe "MarauTtHoe momne" H 1 H H H H |
|15 HﬂBneHHe 9JIEKTPOMArHUTHON MHAYKIMU. [T0TOK BeKTOpa MarHUTHOM MHAYKIIUH H 1 H H H ” |
[16 |AC urnyxms N | | | |
|17 H3aKOH AJIEKTpPOMarHuTHOW nHAYKuuK Papanes H 1 H H H H |




Ne Tema ypoxka ‘ KommuecTBo 4acos ‘ Hara || [ara
n/m Bceero|| Kourponsusie || [Tpaktuueckue || 1O 1o
padoTHI padoTHI iany || gaxry
|18 HBI/IXpeBOG anekTpuueckoe nojue. Toku Dyko H 1 H H H ” |
|19 HSI[C MHIYKIWMH B JIBIDKYIIUXCS IPOBOJHUKAX H 1 H H H ” |
20 |[Pemenye 3azas Lt | | |
21 |Mpasno Jlenma L 1] | | | |
|22 HI/IH,HYKTI/IBHOCTL. KaTymika HHIyKTUBHOCTH B LIEIIH TOCTOSIHHOT'O TOKA H 1 H H H ” |
|23 HHBneHI/Ie camounaykuu. JIC caMOMH KUK H 1 H H H ” |
|24 HBHeer;I MarHMTHOTO IOJIS KaTyIIKU C TOKOM. DJIEKTPOMAarHUTHOE I10JI€ H 1 H H H ” |
25 |[Pemenme sana | 1] | | | |
|26 HO606meHHe Y CUCTEMATH3aIMsl 3HAaHUH 110 TeMe ""DIeKTpoauHaMuKa" H 1 H H H H |
|27 HKOHTpOJIBHaFI pabora 1o Teme "DNeKTpoAnHaMUKa" H 1 H 1 H H ” |
|28 HKOJI€621T6JII)H21$I cucrema. CBoOOHBIE KoeOanus. ["apMoHndeckne Konedanus H 1 H H H H |
|29 HKI/IHGM&TI/I‘ICCKOG U TUHAMHUYECKOE ONMCAHKUE KOJIeOaTeIbHBIX JBHKECHUN H 1 H H H ” |
30 ||Oneprernueckoe onucaHue. BeiBog JMHAMHUYECKOTO OMMCAHUS TAPMOHUYECKUX 1
KOJICOaHMI U3 UX SHEPTeTHUECKOTO U KHHEMATHIEeCKOTO OMHUCAHUS
|31 HAMnnmyna 1 (aza xonebanuit H H H H ” |
32 |[ITepuox u yactoTa koneOanuil. [Tepnos Manbsix cBOOOAHBIX KOJEOaHUI MaTEMaTHYECKOTO
MmasiTHUKA. [lepron cBOOOAHBIX KOIeOaHUI IPY>KUHHOTO MasiTHUKA

|33 H3aTyX21}OHH/I€ xoseOanus. BeiyxeHHbIe KonebaHus. Pezonanc H 1 H H H ” |
|34 HABTOKOJ‘Ie6aHI/I$[ H 1 H H H H |
35 ||Pemerme sana 1] | | | |
|36 HYpOK-KOH(bepeHumI "MexaHuueckue KojaeOaHus B My3bIKaJIbHBIX HHCTpYMEHTax" H 1 H H H ” |
|37 HO606I.L[CHI/IC U cucTeMaru3alys 3HaHui 1o reme "MexaHuueckue koaebaHus" H 1 H H H ” |
|38 HBneKTpOMarHHTHLIe kosiebanms. KonebarenbHbIN KOHTYD H 1 H H H ” |
39 | Dopmyna Tomcona. CBsI3b aMIUTHTYIBI 3apsijia KOHACHCATOpA C AMITTUTY/I0M CHITBI TOKA B 1

KoJie0aTeIbHOM KOHTYPC




Ne Tema ypoka ‘ KonnuectBo wacos ‘ Hara || Mara
/1 Bceero|| Kourponsusie || [Tpaktuueckue || 1O 1o
padoTHI padoTHI iany || gaxry
40 |[3axon coxparenus sHepriu B HIEATHHOM KOIEGATELHOM KOHTYPE [ [ | I | |

41 |[3aryxaromue 3JeKTPOMarHUTHBIC KOJIeOaHus. BeIHy X /1eHHBIE 3JIEKTPOMAarHUTHBIC

KoJieOaHus
|42 HHepeMeHHHﬁ TOK. Pe3ucTop u KoHJeHCaTOp B LIENH MEPEMEHHOTO TOKa H 1 H H H ” |
|43 HKaTymKa WHIYKTUBHOCTH B 11T NTIEPEMEHHOTO TOKA H 1 H H H ” |
|44 H3a1<0H OmMa 115t IEKTPUYECKOH 1IeNU TEPEMEHHOT0 TOKa H 1 H H H ” |
45 |[MoIIHOCTh IEPEMEHHOTO TOKA. AMIUITUTYIHOE U JEHCTBYIOIEE 3HAUEHUE CUJTBI TOKA U 1

HaIpsDKEHUS
|46 HPGSOHaHC B DJICKTPUYECKOM 1IN H H H H ” |
|47 HPemeHHe 3a/1a4 H H H H ” |
48 ||UneanbHbrif Tpanchopmatop. [Ipon3BoacTBO, epeaaya u moTpeOICHHE MIEKTPUICCKON

SHEPTHU
49 | Dxomoruyeckue pucKH MpH MPOU3BOJICTBE AeKTposHepruu. KynbTypa ucnoab30BaHus 1

AIEKTPOIHEPTHH B MIOBCETHEBHON KU3HU
|50 HPemeHHe 3aja4 H 1 H H H ” |
|51 HPGI_HCHI/IG 3a7a4 H 1 H H H ” |
|52 HO606meHI/Ie U CHUCTeMAaTH3alus 3HaHWi 10 TeMe "DIIeKTpOMarHuTHbIe KoneOaHus" H 1 H H H ” |
|53 HMGX&HI/I‘ICCKI/IG BOJIHBI. XapaKTEPUCTUKH MEXaHUYECKUX BOJIH H 1 H H H ” |
|54 HCBOﬁCTBa MEXaHUYECKHUX BOJH H 1 H H H ” |
|55 H3By1<. XapakTepUCTUKH 3BYyKa H 1 H H H ” |
|56 HI/IchpasByK u ynpTpa3Byk. lllymMoBoe 3arpsizHeHne oKpy:Karolen cpesl H 1 H H H ” |
|57 HPCLHCHI/IC 3a7a4 H 1 H H H ” |
|58 H3JIeI<Tp0MarHI/ITHHe BOJIHBI. V31TydeHune 31eKTpOMarHUTHBIX BOJTH H 1 H H H ” |
|59 H3Hepr1/15{ ANEKTPOMArHUTHBIX BOJH. CBOMCTBA 2JIEKTPOMArHUTHBIX BOJIH H 1 H H H ” |
60 |[[IIkama 3IeKTPOMArHUTHBIX BOJTH. [I[pUMEHEHHE JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U 1

ObITY




Ne Tema ypoxka KommuecTBo 4acos ‘ Hara || [ara
/1 Bceero|| Kourponsusie || [Tpaktuueckue || 1O 1o
paboThI paboTh many | dakty
61 |[IpuHOMOBI pafnOCBA3U U TeneBUACHUA. Pagnonokarus. JineKkTpoMarauTHoe 3arpsizHenne || 1
OKpY>Karollen cpeibl
|62 HKOHTpOJ'IBHaH paborta no Teme "KoneGanus 1 BoJgHbI" “ 1 “ 1 H H ” |
|63 HCBeT. 3aKOH MPSAMOJIMHEHHOTO PaclpoOCTPaHEHHUS CBETa H 1 H H H H |
|64 HPemeHHe 3a7a4 Ha MPUMEHEHHUE 3aKOHA MPSMOJIMHEHHOTO PacIPOCTPAHEHHSI CBETa H 1 H H H H |
|65 HOTp&)KGHI/Ie cgeta. [Tmockoe 3epkano. Chepudeckoe 3epkaio H 1 H H H H |
66 |[Ipenmomienue cBeta. AOCOTIOTHBIN M OTHOCHTENBHBIN MOKa3arenb npenomienus. [lomnoe | 1
BHYTpEHHEE OTpakeHHe. [IpenenbHbIi yroi MOoJIHOTO BHYTPEHHETO OTPaKEHHS

|67 HPemeHHe 3a7a4 Ha MPUMEHEHUE 3aKOHOB OTPAKEHHS U MTPEJIOMIICHHS CBETA H 1 H H H H |
|68 HXOI{ ay4delt B mpusMme. ucnepeus csera. ClaoxHBIN cocTaB Oenoro csera. L{ser H 1 H H H ” |
|69 H.HI/IH3I)I. @DoKyCHOE pacCTOSIHUE M ONTHYECKAsl CUJIa JIMH3BI H 1 H H H H |
|7O HHOCTpoeHHe n300paKeHUH B JIMH3aX U UX CHUCTEMaxX. Y BEJIMUYEHUE JIMH3bI H 1 H H H H |
|71 HPGHIGHI/IG 3aJad Ha OCTPOEHHE N300paKeHU, IOTY4aEMBbIX C TOMOILBIO JIMH3 H 1 H H H ” |
|72 HFJIas KaK ONTHYECKas cUcTeMa H 1 H H H ” |
|73 HPGI_HGHI/IG 3agad. [Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONTUKU H 1 H H H H |
|74 HCKOpOCTb CBETa U METO/Ibl €€ U3MEPEHUS H 1 H H H ” |
[75_|ncnepcns ceera I | | | |
|76 HI/IHTep(bepeHuHﬂ cBeTa H 1 H H H ” |
|77 HKorepeHTHHe UCTOYHUKHU. Y CJIOBUS HAOIIOAEHUS MAKCUMYMOB 1 MUHUMYMOB H 1 H H H ” |
78 _|Pemenye sanan 1] | | | |
|79 HHpI/IMCHCHI/IC uHTEpPEepeHITun H 1 H H H ” |
[80_|[Angpaxws caera [ | | | |
|81 H}II/I(bpaKHHOHHaﬂ pemérka. YcioBrue HaOII0A€HUS [TIaBHBIX MAKCUMYMOB H 1 H H H ” |
82 |[Pemerme saau 1] | | | |
|83 HHOHGpe'-IHOCTB CBETOBBIX BOJH. [lossipu3arius cBera H 1 H H H H |




Ne Tema ypoxka ‘ KommuecTBo 4acos ‘ Hara || [ara
/1 Bceero|| Kourponsusie || [Tpaktuueckue || 1O 1o
paboThI paboTh many | dakty

|84 HPGI_HCHI/IG 3a1a4 H 1 H H H ” |
|85 HCBCTOBHG SBJICHUS B IPUPOJIE H 1 H H H ” |
|86 HO606H1€HI/I€ U cucTeMaru3aiys 3HaHui no teme "OnTuka” “ 1 “ H H H |
|87 HKOHTpOJIBHaH paboTta o Teme «OnTHKa» “ 1 “ 1 H H ” |
88 ||['paHMIBI IPIMEHUMOCTH KJIACCUYECKON MEXaHUKH. 3aKOHBI AIEKTPOIMHAMUKY U 1

MPUHITUI OTHOCHTEIBHOCTH
|89 HHOCTYJIaTI)I CHECTMAILHOW TEOPUN OTHOCUTEIILHOCTH H H H H ” |
90 |[IIpocTpaHcTBEeHHO-BpeMeHHOM nHTepBall. [Ipeodpa3oBanus Jlopenna. Ycnopue

NpUYUHHOCTH. OTHOCHTEIEHOCTh OJTHOBPEMEHHOCTH. 3aMe/IJICHUEe BPEMEHH U

COKpaIleHHe JJTNHBI
|91 HSHeprm[ Y IMITYJIBC PEISATUBUCTCKON YaCTHUIIBI H 1 H H H ” |
|92 HCBHSL MAaccChl C JHEPTrUei ¥ UMITYJIECOM PEIIITHBUCTCKOM YacTHUIIBI. DHEPIUs TTOKOS H 1 H H H ” |
|93 HPaBHOBeCHoe TEIUIOBOE U3JIy4CHHE H 1 H H H ” |
|94 H3aKOH cMmeleHus Buna H 1 H H H ” |
|95 HFI/IHOTesa M. [Tnanka o kBaHTax. @OTOHEI H 1 H H H ” |
|96 HBHeers[ Y UMITYJIbC (POTOHA H 1 H H H ” |
|97 H(Doroaq)(bem. OmnsiTel A. I'. CToneroBa. 3akoHsl poTorpdexra H 1 H H H H |
|98 HYpaBHeHI/Ie Oiinmreitna 1 Gotorddexra. "Kpacnas rpanuna” porosddexra H 1 H H H ” |
|99 HZ[aBJIeHI/Ie ceera. Onertsl I1. H. JIeOenena H 1 H H H ” |
|1OO HBOJ‘IHOBBIC CBOICTBA YaCTHI] H 1 H H H ” |
101 ||Bomusr ne Bpotins. [ymHaa BoTHEI 1e bpoiins u pa3Mepsl 001acTH JTOKAIA3aIHH 1

JBIDKYILEHCS YacTUIIBI
|102 HKopnyCKyﬂﬂpHo-BonHOBoﬁ yaau3Mm H H H H ” |
|103 HI[I/I(I)paKuHﬂ AJIEKTPOHOB Ha KPUCTAIIAX H H H H ” |

|104 HCneumana u3Mepenuit B Mukpomupe. CootHorienus HeonpeaenénHocrel I'elizendepra H

|

|




Ne Tema ypoxka ‘ KommuecTBo 4acos ‘ Hara || [ara
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|105HPeHWHHerpa®quCKHX3aﬂaq H 1 “ “ H ”
|106HP@neHHepacqéHnﬂx3aﬂaq H 1 “ H H ” |
|107 HKOHTpOJIBHaH pabota o Temam: "OcHoBbl CTO", "KopiycKynsipHO-BOJHOBO# Tyanu3m" “ 1 “ 1 H H ” |
|108 HOHBITBI 0 UCCIICIOBAHUIO CTpoeHMs aroma. [Inanerapuas moaens aroma Pesepdopna “ 1 “ H H H |
|109‘hIOCTYHaTbIBOpa H 1 H H “ ” |
|110HBHﬂBICH€KTpOB.CHeKprPOBHeﬁSHepFHHaTOMaBOEOPOHa “ 1 H H “ |‘ |
|111HCHOHTaHHoeI{annnkneHHoeHBqueHHeCBeTa H 1 “ H H |‘ |
[112 |asep 1] | | | |
113 |[Hyxnonnas moneins siipa I'eiizenOepra-lBanenko. 3apsa 1 MaccoBOE YHCIIO SIPa. 1

N3oTonel. PaguoakTuBHOCTH
114 |3akoH paguoakTHBHOTO pacnaga. CBOMCTBa HOHU3UPYIOLIETO U3TyYeHus. Bnusaue 1

paZMOaKTUBHOCTH Ha )KHUBbIE OpraHu3Mbl. Jlozumerpus
115 |OHeprus cBsi3u HYKJIOHOB B sizipe. SAnepHbie cuibl. Jledekt maccel sapa. SnepHbie 1

peakiuu. SnepHsie peakTopsl. [Ipo6iieMsbl yIipaBiisseMoro TepMOsIEPHOTO CUHTE3a.

DKOJIOTHYECKHE aCIeKThl Pa3BUTHSI SJIEPHON IHEPTETUKHI
116 ||[MeToab! perucTpanuy U Ucciae10BaHus IeMEHTapHbIX YacTull. OyHaaMeHTallbHbIE 1

B3auMoieiicTBUsA. baprnonsl, Me30HBI 1 tenToHHI. [IpencraBnenne o CTaHIapTHOW MOJIENH.

KBapk-Ti1rooHHas MOZEIb aJpOHOB
117 | ®usuka 3a npenenamu CtannaptHoi mojenu. TémHast MaTepust U TEMHAsE SHEPIUSL. 1

EnuncTBO (hnznueckoil KapTUHbBI MUpa
|118‘BTaHBIpaSBHTHHaCTPOHOMHH.3HaquHeaCTpOHOMHH “ H H H H |
119 |[TpumMeHUMOCTH 3aKOHOB (PU3UKH JUIs OOBSCHEHUS TPUPOABI KOCMUYECKUX OOBEKTOB.

MeTo/1bl aCTPOHOMUYECKUX UCCIIEA0BAHUIM
|120HCOBpemeHHLK:onTquCKHeieneCKonm5panHOTeneCKonm;BHeaTMoc@epHaﬂaCTpOHOMMﬂ " 1 H " “ |‘ |
|121HBHH3B§&HHON}H€6&.CO3B€HHULﬂpKHGSBé&HH,HHaHeTH,HXBHHHMOGHBHKEHHG “ 1 H H “ |‘ |

122

3BE3]T

ConHeyHas cucTeMa. COJ'IHI_Ie. ConHeyHast akTUBHOCTG. cTouHHK OHCPIrun COJ'IHI.[E[ )51
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|123 H3Bé3zlbl, MX OCHOBHBIC XapaKTepUCTUKH. J(uarpamMmma "crieKTpajgbHbIA KJIacC — CBETUMOCTh"

-

|124 H313e3m)1 [JIaBHOM I1OCJIEI0BATEILHOCTH

125

Buytpennee crpoenue 38€31. COBpeMEHHBIE ITPEICTABICHMS O IIPOUCXOKIEHUU U
sBostoruy ConHLA U 3BE3/1. DTalbl )KU3HU 3BE3]

126

‘Mnequﬁ [Iyte — nama ["anaktuka. Tumnsl ranaktuk. YEpHbIE IBIPHI B SApax rajakTUK

127

Bcenennas. Pacmupenue Beenennoil. 3akon Xa66:ma. Teopust bonbiioro B3pbIBa.
PennkroBoe uznyuenue

|128 HMacmTa6Haﬂ CTpyKTypa Bcenennoii. Meraranaktuka

-

|129 HHepeméHHLIe po0JIEMbI ACTPOHOMHH

130

®dusnueckuii mpakTuKyM 1o Teme "VMcciieoBaHiue MarHUTHOTO TIOJIsI TOCTOSTHHBIX
MarauToB" i "MccnenoBanue cBoiicTB peppomarneTukoB” wim "HcciaenoBanue
JCUCTBUS TIOCTOSIHHOT'O MarHUTa Ha PaMKy ¢ TOKOM"

131

®duznyeckuil npaktukym no teme "M3mepenue cunsl Ammepa" win "M3yuenue
3aBUCUMOCTH CHJIbI AMIiepa oT cuiibl Toka" win "Onpenenenre MarHUTHOM MHIYKIMU Ha
OCHOBE U3MepeHHust cuibl Amnepa”

132

®duznyeckuil npakTukyM no teme "MccnenoBaHue siBIEHUS AIEKTPOMarHUTHOM
uHaykuuu" win "Onpeaenenre MHAYKIIMA BUXPEBOTO MATHUTHOTO OIS

133

®dusnueckuil npakTukym no teme "MccnenoBanue spineHus camouHaykiun" wim "Coopka
MOJIEJI JIEKTPOMArHUTHOTO reHeparopa”

134

®dusnueckuil npakTukyMm 1o Teme "Mi3MepeHune neproja cBOOOIHBIX KOJeOaHUH HUTSHOTO
U IPY>KMHHOTO MasiTHUKOB"

135

Ouznyeckuil npaktukym no teme "IIpeodpa3oBanne sHEPTUM B MPYKUHHOM MasTHUKe"

136

®uznueckuil NpakTUKyM 1o Teme "McecnenoBanue NepeMeHHOro TOKa 4epes
IIOCJIEI0BATEIBHO COEIMHEHHBIE KOHEHCATOP, KaTylKy U pe3uctop” win "MccnenoBanne

paboThl HCTOYHUKOB CBETA B LI€TIH IEPEMEHHOTO TOKa"

|137 qumuqecxnﬁ IIPAKTUKYM 110 TeMe "M3yueHne napaMmeTpoB 3ByKOBOM BOJIHBI"

-




Ne Tema ypoxka KommuecTBo 4acos Hara || [ara
/1 Bceero|| Kourponsusie || [Tpaktuueckue || 1O 1o
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138 | ®usnueckuit mpakTukyM 1o Teme "M3mepeHue nokasaress NpeaoMIIeHUs CTeKIa" WiH 1 1
"[TonydeHre n300pakeHus B CUCTEME M3 TUIOCKOTO 3epKaJia U JINH3bI"
139 | ®usnueckuit mpakTukyM o teme "HMccnenoBanue 3aBUCUMOCTH (POKYCHOTO paCCTOSHUS 1 1
OT BeIeCTBa (Ha MpuMepe KUAKUX JuH3)" win "M3Mepenne pOKyCHOTO pacCTOSTHHS
paccenBarOIUX JUH3"
140 ||dusnueckwuii mpakTukym 1o teme "Habmonenue nudpakuuu, nHTEphEpeHINn U 1 1
noJisipu3anuu ceera”
141 | ®usnueckuit mpakTukyM 1o Teme "OnpeeneHne UMIyabca U YHEPTUU PEISITUBUCTCKUX 1 1
yactull (1o poTtorpadusiM TPEKOB 3apsHKEHHBIX YacTUIl B MATHUTHOM 110J1€)"
142 ||®usnueckuii mpakTukyMm 1o teme "M3mepenue nocrosuuoi [lnanka Ha ocHOBe 1 1
uccnenoBanus Gororddexra"” wnu "MccnenoBanue 3aBUCUMOCTH CHITBI TOKA Yepes
CBETOJIUOJI OT HaIpsKeHUs"
143 ||®dusndeckmii mpakTUKyM 10 Teme "MccrenoBanne criekTpa pa3pekeHHOTO aTOMapHOTO 1 1
BOJIOpOJIa M U3MEpeHHe NocTossHHON Punbepra"
144 || ®dusnueckuit npakTukyM 1o teme "MccnenoBanue paanoakTUBHOTO (GoHa ¢ 1 1
HCIIONb30BaHueM o3umMerpa’ uinu "M3ydenue nornomieHus 0eTa-4acTuil amoMiuHueEM"
145 ||®usnueckuii mpakTukyMm 1o teme "HaOmroneHus 38€31HOro Heba HEBOOPYKEHHBIM TazoM || 1 1
C UCIOJIb30BaHUEM KOMITBIOTEPHBIX MPUIIOKEHUH JUIs OTIpeieIeH s MOI0KEeHUST HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE cO3Be3Hst CEBEPHOTO MONyIapus U sIpKre
3BE31b1" i "Habmronenus B Teneckon JIyHbl, taHeT, TYMaHHOCTEH U 3BE3THBIX
CKOTuIeHui"
146 ||O6o06menue u cuctemaTu3anus 3HaHuil. Poiabs Qu3uku u acTpOHOMUU B IKOHOMUYECKOM, 1
TEXHOJIOTHYECKOM, COIMATBLHON M 3THYECKON chepax NeaTeTbHOCTH YelI0OBeKa
147 ||O600menre u cucteMaTu3arys 3Hanuii. Poiabs 1 MmecTo U3k 1 aCTpPOHOMHH B 1
COBPEMEHHOM HAYYHOU KapTUHE MUPA
148 ||O60061menue u cucremarusanus 3HaHud. Posb pusnueckoit Teopun B GOpMUPOBAHUU 1

Mpe/ICTaBICHUH 0 (PU3NYECKON KapTUHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpPA B 0011IEM
Py COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX IIPEACTABIEHUI O IPUPOJIE
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|l49 HO606I_HCHI/IC U cUcTeMaTu3anys 3Hanui 1o reme "Kunemaruka"

|15O H0606H1€HI/16 U cucTeMaTusanus 3Hanuii o reme "Kunemaruka"

|151 H0606H1€HI/IG Y cHUCTeMaTu3anus 3HaHui mo teme "Jlunamuka"

|

|

|

|152 H0606H1€HI/IG U cucTteMaru3anus 3Hanui no reme "CraTuka TBepIoro tena"

|

|

|

|153 HO6o6meHI/Ie Y CHUCTEMaTH3allusl 3HaHUH 110 TeMe "3aKOHbI COXpaHEHUs B MeXaHuKe"

154 |O6o061enue u cuctemMaTH3anus 3HaHuil mo Teme "OCHOBBI MOJIEKYNIIPHO-KUHETHYECKOM
teopun"

S I

|155 HO606H1€HI/I€ U cUCTeMaTu3auus 3HaHui 1o reme "Tepmoaunamuka. TensoBble MalivHb!"

156 ||O600menne n cucTeMaTu3anus 3HaHUK 10 TeMe " ATperatHble COCTOSHUS BEIECTBA.
®dazoBble epexo b

|157 HO606meHHe Y CHCTEeMaTu3alus 3HaHU| 1o TeMe "DiIeKTpudeckoe moje"

|158 HO606H1€HI/I€ U cucTeMaru3anus 3HaHui 1o TeMe "[1oCTOsHHBIN 31eKTpruuecKuil ToK"

|159 HO606H1€HI/I€ U cUCTeMaTu3alus 3HaHu| 1o TeMe "Toku B pa3nyHbIX cpeaax”

|160 HO606meHI/Ie M CUCTEMAaTH3aIUs 3HAaHUH 110 TeMe "MaruutHoe noie"

161 ||Pe3epBHblit ypok. O000IIEHNE U CUCTEMAaTH3alMsl 3HaHUH 110 TeMe "DIeKTpOMarHuTHas
UHIyKIUs"

S

162 ||PezepBHbIit ypok. O000MIeHNE U CUCTEMAaTH3AIHS 3HaHUH 110 TeMe "MexaHnJecKue
Kosiebanus"

163 ||Pe3epBHBIN ypok. O000IIEHNE B CHCTEMATH3AIUS 3HAHUH 110 TeMe "DJIeKTPOMarHUTHBIE
KosnebOanus"

164 ||PezepBHbIit ypok. O000IIeHNE U CUCTeMaTH3alMs 3HaHUil 110 Teme "MexaHnuecKue u
3JIEKTPOMATrHUTHBIE BOJIHBI"

|165 HPe?,epBHLH‘/'I ypok. O0o01ieHne 1 cucreMaTu3anus 3Hanui no teme "OnTuka"

|166 HPe3epBHLII71 ypok. O60061eHue u cucremarusanus 3Hanuii o teme "OcHossl CTO"

167 ||Pe3epBHbIi ypok. O000IIEHNE U cUcTeMaTH3aIUs 3HaHui 1o Teme "KopmyckynspHo-
BOJIHOBOM Iyanu3m"




Ne Tema ypoka ‘ KonunuectBo yacos ‘ Hara | Jlara
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|168 HPe3epBHLII71 ypok. O0001IeHne U cucTeMaTh3alys 3HaHu# 1o Teme "du3nka atoma" H H H H H
169 ||PezepBHblit ypok. O000IIeHNE U cUCTeMaTH3AIMs 3HaHU 110 Teme "du3nKa aTOMHOTO
siApa U DJIEMEHTapHbIX YyacTull”
170 ||Pe3epBHBIi ypok. OO00IICHNE B CHCTEMAaTH3allUs 3HAHUH 110 TeMe "DJIEeMEHTHI 1
actpodu3uxu"
|OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME | 170 || 4 | 16 |

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLIECCA
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» ®usmka (B 2 yactsx), 11 knace/ I'eanenmreiin JI.O., bBynaroBa A.A., KopaunseB U.H., Komkuna A.B.; mox pexakmueit Opnosa B.A., O0miecTBo ¢
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