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MoscHHTEILHAA 3ANHCKA
Pabouas nporpamma yuebuoro npeiamera «@Quinka» pazpadoTaHa Ha OCHOBE CHEIYIOWIHX
JOKYMEHTORB!

= @I'OC COO, yre. npukazom Munodpraykn PO o1 17.05.2012 Ne 413 ¢ wam. ot 12.08.2022 Ne
732 (B ACHCTBYIOMEH PEaKIHM);

— [lpukasza Munnpocsemenna Poccun or 19.03.2024 N 171 «O BoHecenun wu3MeHcHHil B
HeKoTopele npukasel Munuctepersa npoceemenns Poccuiickoit @enepaumn, Kacaiommuecs
(heaepanbHbIX  00pazoOBATENLHBIX TMPOTPAaMM  HauyaIbHOTO 00miero ofpasoBaHHA, OCHOBHOIO
oOmero obpasoBanua 1 cpeaHero obilero odpasoBanim»;

= llpukaza Munnpoceemenus Pocenn ot 09.10.2024 No 704 «0 pHeceHMH H3MeHeHHH B
HEeKOTOpele npHkasel Muuucrepcrsa npocseuienns Pocceniickoil Megepaiuy, Kacawuecs
(pesepaibHEIX  00pa3oBaTEILHBEIX [POrpaMM HauallbHOro obmiero obpajoBaHus, OCHOBHOIO
obmiero odpa3oRaAHUA ¥ cpeHero obimero obpazoBaHAAY,

— Ilpukaza Munnpocseuienua Poccun ot 08.10.2025 Ne 729 «O BHeceHMH H3MCHCHMI B
HEKOTOPLIC MNPHEA3E MHHPICTCPCTBE ﬂﬁpﬂ?ﬂBﬂHHH H HaYEH Poccniickoi mCﬂﬂpﬂHHH H
Munucrepetsa  npocsenienns  Poccuiickoit  enepaunn,  kacatoummecs  (pejepanbHbIX
rocyYIapCcTBEHHBIX DﬁpﬂBﬂBﬂTCﬂhE!Hx CTaHIapToB HavalbHOTO 0DIIEro, OCHOBHOTO OOLIETD
Dﬁpﬂ'iDEEI[liﬂ H CpclHcro DﬁH.I,C]"'D Dﬁpﬂlﬂﬁﬂil!iﬂ?};

- IIpuxaza Mununcreperea npocsemenus Poceniickoil ®enepanun o1 10.11.2025 Ne 808 «O
HHECEHHM MWIMEHEHMIl B HexkorTopsie npukasel Munucrepcersa npoceemeHns Pocewuiickoit
Depepaunn, kacawumecs QenepansHeiX 00pPAIOBATENLHBEIX TPOFPAMM HAYANLHOIO ODILErO
00pasoBaHus, OCHOBHOI'0 0011ero 00pazoBaHus ¥ CPe/iHero 00Iero 00pasoBaHH»,

= DOIT COO, yreepikaénnoii npukazoM MunuctepcTea npocsenieHnsa PO ot 18.05.2023 Ne 371
{c obnormenunem ot 12.07.2023 Ne 74228);

Cojepanne nporpaMmsl 110 (PH3HKE HANPABIEHO Ha (POPMHPOBAHHE ECTECTBEHHO-
Hay4HOIH KapTuHel Mupa obyuatommxes 10-11 kraccos npu oBydennn ux u3anke na dazosom
YPOBHE HA OCHOBE CHCTEMHO-IEATEILHOCTHOIO nojixoaa. [porpamma no (pu3HKe cooTBeTCTBYET
Tpebopanuam @I'OC COO K nuaHHpyeMBIM JTHYHOCTHBIM, TMPEIMETHEIM H METANpPEeIMETHRIM
pe3yibTataM 00yUYCHHA, a TaKKe YUYMTBIBACT HEOOXOIMMOCTH PEATH3AIHH MEKIPEIMETHBIX
CBA3CH (PHU3IMKH C ECTECTBCHHO-HAYUHBIMH yueOHBIMM npeameramu. B Heli onpenenaroTtca
OCHOBHBIE LEJIM H3yueHHs (pu3MKH Ha ypoBHe cpenHero obuiero obpa3oBaHus, IUIaHHUPYEMbIe
pe3yiLTaTEl OCBOCHHA Kypca (HM3IMKH: JHYHOCTHBIC, METanpeiMeTHbIe, NpeaMeTHble (Ha
DazoBOM YpoBHE).

[lporpamma no (pu3HKe BKIOYALCT:

® [UIAHUPYEMBIE Pe3yIbTaThl OCBOCHHA Kypca (M3MKkH Ha Da30BOM YPOBHE, B TOM HHCIIE

NPEMETHBIE PE3YIILTATRI 110 rojlaM 00y4eHHs;

* couepxaHue yueOHoro npeaMera «Du3HKa» 1o rojgam oOyuUeHHA.

Du3uKa Kak Hayka o Hanbonee 00IMMX 3aKOHAX MPUPO/IBL, BLICTYNAA B KaYecTBe yuebHOrO
MpeaMeTa B IMIKOJE, BHOCHT CYHIECTBEHHBIH BKIAaA B CHCTEMY 3HaHHH 00 OKpyKawoieMm MHpe.
Hlkonsueiii kype ¢u3Mkn — cHcTeMooDpasyiOUKil Ul eCcTeCTBeHHO-HAYYHBIX  y4eDHBIX
peIMeTOB, NOCKMILKY (DH3HUECKHE 3aKOHEI JIEKAT B OCHOBE MPOLECCOB H SBISHHI, H3VHaeMbIX



xumuei, Ouonoruei, du3nyeckoil reorpadueiil u actponoMuei. McenonwzoBanue M akTHBHOE
npHMEHEHHe (M3HYECKHX 3HAHMH ONpeenseT XapakTep W pasBHTHE pasHoOOpasHBIX
TEXHOJOTHH B ciepe IHEPreTHKH, TPAHCIOPTA, OCBOCHHA KOCMOCA, MONYYEHHS HOBLIX
MATEPHANIOR C 33/IaHHLIMH cBOHCTBaMu M Apyrux. Mayuenue QU3IHKH BHOCHT OCHOBHOH BKI1A/] B
(hopMHpOBAHHE ECTECTBEHHO-HAYYHOH KapTHHBI MHpa o0ydaoiuxes, B popMHpPOBAHHE YMEHUIT
NPHMEHATE HAYYHEIH METO/ IOIHAHUA [IPH BEINOIHEHHH HMH Y4eOHBIX HCCile1oBaHHIlL

B ocnory kypca Gu3nKn 1A YPOBHA cpeiHero odmero 00pa3soBaHua MOJOWKEH P MIIEH,
KOTOPBIE MOKHO PACCMATPHBATE KAK IMPHHIUITEL €70 NOCTPOCHUA,

Hoea yerocmuocmu. B cOOTBETCTBHH C Hell Kype ABIAETCA JOTHYECKH 3aBEPINEHHBIM, OH
COJICP/KHUT MATEPHAT M3 BCEX PA3IENOR (PUIMKH, BKIKOYAET KAK BONPOCH KAACCHYECKOW, TAK M
COBpeMEHHOH (PHIHKH.

Hoes ceneparusayuu. B cOOTBETCTBHH ¢ Hell MaTepHan Kypca (H3HKH 00Le1HHEN BOKPYT
(pusnueckux Teopuil. Bemymmm B Kypce ABAfeTcA (POPMHpOBAHHE MpEACTAaBICHHI O
CTPYKTYPHBIX YPOBHAX MAaTEPHH, BEIIECTBE H MOJIE.

Hoes cymanumapuzayuu, EE peanuzalus Npejionaraer HCnollb30BaHHe M'YMAaHHTAPHOTIO
MOTeHUMana (PUIMYeCKOi HAYKH, OCMBICICHHE CBA3H PAIBHTHA (M3MKK ¢ pazBHTHEM 0DLIECTRa,
a TAKAKE ¢ MHPOBO33IPEHYECKUMH, HPABCTBEHHBIMH H JKOJIOTHYECKHMH NpodIeMamMu.

Hoes npuxaadnon nanpaerennocmu. Kype (pHIHKH npeanosaraer 3HakOMCTBO ¢ ITHPOKUM
KPYTOM TEXHHYECKHX H TEXHOJIOTHYECKHX MPHIOKEHH W3YUEeHHBIX TEOPHIl H 3aKOHOB.

Hdea skerocusayuu peanusyeTcs TOCPEACTROM BBEACHMA IIEMEHTOR CONEPKAHMA,
MOCBANIEHHBIX IKOJOTHYECKHM TpodieMaM COBPEMEHHOCTH, KOTOPBIE CBA3AHbI C Pa3BHTHEM
TEXHHKH W TEXHOJOTHIL, a TaK/Ke 00CyKIeHNA MPoOIeM palHOHaATbHOTO NPHPOAONONL30BAHHA H
IKONOrHYecKoit Oe30MacHOCTH.

CTepikHEBBIMA DIEMEHTAMH Kypca (DH3HKM Ha ypoBHe cpeiHero obiiero obpasoBanmsa
ABNAIOTCA (pH3HYECKHEe TcopuH ((opMHpOBaHHe NPCICTABICHHI O CTPYKTYpE MNOCTPOCHHA
(pu3nuecKoil TecopuH, ponaM  (PYHIAMCHTAILHBLIX 3aKOHOB M [PHHLHIOB B COBPCMEHHBIX
NPEACTABIEHHAX O HPHUPOE, IPAHHUAX NPUMEHHMOCTH TEOPHH, JUIA ONHUCAHHA ECTECTBEHHO-
HAYYHBIX ABJISHHH W NIPOLECCOB).

CHCTeMHO-JICATEIBHOCTHBIH 110/1X0/1 B Kypee (M3MKH peain3yercs NPeik/Ie Beero 3a cHeér
OPraHu3alMKe IKCHEPUMEHTAILHON JeaTe/lbHOCTH o0yYalomwmxes. Jlns dazosoro ypoeHs Kypca
(pH3NKH — 3TO MCMOAB30BAHHE CHCTEMBI (PPOHTATBHBIX KPATKOBPEMEHHBIX 3KCMEPHMEHTOB H
nabopaTopHbIX padOT, KOTOpblE B mporpamme mo ¢usuke oObeauHeHsl B 0OmMIl CIHMCOK
YUCHHUYESCKHX MpakTH4Yecknx pabor. BeigeneHue B yKasaHHOM nepeuHe nabopaTtopHeix padoT,
MPOBOJAMMBIX U1 KOHTPOJAS H OLCHKH, OCYINECTBIACTCA YYACTHHKAMH 00pasoBaTelbHOTO
npouecca HCXoaa 13 ocobeHHocTell NaHnpoBaHHA H ocHauleHua kabunera gusnkn. [Tpu sToM
obecneunBaeTcs oBAaAcHHEe O0YHAIOMMMICA YMCHHAMH MPOBOJNTH KOCBEHHBIC H3MEpPEHHS,
HCCNEIOBAaHHA 3aBHCHMOCTCH (M3MUECKMX BEJHMYMH M NOCTAHOBKY OMNBITOB MO OpOBEPKE
NpeAnoKeHHbIX THITOTES.

Bonsimoe BHUMaHHE YACHAETCA PEIIEHHIO PACHETHBIX M KadecTBeHHbIX 3aja4. [1pu srom
JUIA PAcHETHBIX 347144 NPHOPHTETOM ABJIAIOTCA 34/1a4M ¢ ABHO 3aaHHON du3nyeckoii Monensio,
NO3BOJAAKINIHE TTPHMEHATE H3YYEHHBIC 34KOHBI H JAKOHOMEPHOCTH Kak H3 OJHOTO pasiena
KYpCa, TAK M HHTErPHPYS 3HAHUA M3 Pa3HbIX pazienor. 118 KauecTBeHHBIX 3a/1a4 NMPHOPHTETOM
ABIAOTCA 3aJaHHA Ha OOBLACHEHHE MPOTEKaHHA (H3HYECKHX HABICHHI M IpOLIECCOB B
OKpy/&Kalomiei KH3HH, TpeOyromue BeiDOpa (H3IMYECKOH MOJENH A7A CHTYalHH NPaKTHKO-
OPHEHTHPOBAHHOTO XapakTepa.



B cooreerctBuM ¢ TpeboBanuamn @I'OC COO Kk maTepHaNbHO-TEXHHYECKOMY
oGecneyennio ydebHOro mnpounecca ©Oa3oBelil ypoBeHb Kypca (DM3HKH Ha YPOBHE CpEIHETO
obutero ofpazoBanus JOMKEH M3IYHATECH B YCJIOBHAX npeimerHoro kabuHera (PMIMKH HIH B
YCIOBHAX HHTEIPHPOBAHHOIO KabHHETa NPeiMeTos ecTecTBeHHO-HAYYHOro UHKna. B kabuuere
(pranin JoiHo ObITh HeoDXoAMMOe abopatopHoe 0DOPY/I0BAHHE /IS BRINOIHEHHS YKAIaHHbIX
B nporpamMe 1o (M3MKe Y4eHHYECKHX NpakTHHeckux paboT W JIeMOHCTpalHOHHOE
000pyn0BaHme.

Hemonctpaimonnoe  oGopynosanne (OPMHPYETCA B COOTBETCTBHHM €  NPHHIHIOM
MHHHMAJIBHOIH JOCTATOMHOCTH 1 00eCneuHBaeT MOCTAHOBKY NMEPEYHCIEHHBIX B MPOrpaMMe mo
(pr3nKe KIHOMEBBIX JIEMOHCTPAUMI 1A MCCNENORAHMA M3YYAEMBIX ABIEHHI M MPOLECCOB,
IMOHPHYECKHX W (PYHIAMEHTATbHBIX 3aKOHOB, HX TEXHHYECKHX MPHMEHEHMI.

Jlabopatoproe obopydoBaHue A yYeHHYECKHX NpakTH4eckHx paboT (opMHpyeTca B
BHIE TeMaTHYECKHX KOMMJICKTOB W obecrnedynBaeTcd B pacdéTe OJHOTO KOMIUICKTAa Ha JABYX
oGy4atomuxca. TemaTHdeckHe KoMMIekTel naboparopHoro oOOpyIOBaHHA JOMKHEL OBITH
MOCTPOEHEl HA KOMIUIEKCHOM HCIKUIB30BAHHH aHANOTOBEIX M UHQPOBRIX NpHOOPOB, a Takwke
KOMITBIOTEPHBIX H3MEPHTEIBHEIX CHCTEM B BHJIe HH(POBRIX JabopaTtopuil.

OCHOBHEIMH LM H3ydeHns Guinkn B odimem obpaloBaHHH HBIAIOTCH:

e jopmHpoBaHHE HHTEpPECAa H CTPEMJIEHHA OOYUMIOMMXCA K HAyTHOMY H3YUSHHIO

MPHPOIbI, PA3BUTHE HX HHTEINEKTYaIbHBIX H TBOPUECKHX CITOCOOHOCTEI;

® pa3sBHTHE NpeacTaBICHHIT © HaydHOM METOJAC TMo3HaHHA W (opMupoBanne
HCCNIEN0BATENECKOrO OTHOIICHHS K OKPY/KAIOLUIHM ABICHHAM;

* (opMupoBaHNe HAYTHOTO MHPOBO3I3PEHHA KaK Pe3ynbTara M3YIeHHA OCHOB CTPOEHHA
MaTepHH H (PYHJIAMEHTAILHBIX JAKOHOB (PHIHKH,

¢ (opMHpoBaHHE yMCHHI 0OBACHATE ABICHHA C HCTIOIL30BAHHCM (PM3HYCCKHX 3HAHMI H
HAYYIHBIX JOKA3aTEIbCTR,

e (popMHpOBAHHE NPEJICTABICHUH O PO (PHIHMKH JUIA PAZBUTHA JPYIHX €CTECTBEHHBIX
HAYK, TEXHHKH H TEXHOJIOIHil.

Jocrimenne HTHX uesel odecneunBaeTes pelleHHEM CHEAYHOIHX 3aja4 B [poliecce

H3YHEHHA Kypea QHIHKN HA YPOBHE cpejiHero odiero odpasosaHus:

* IpHODpETEHHE CHCTEMBI 3HaHHI 00 odmMX (PH3NYECKHX 3aKOHOMEPHOCTAX, 3AKOHAX,
TEOpHAX, BKIIOYAA MEXAHUKY, MOJEKYIAPHYIO (PH3HUKY, INEKTPOJIHHAMHKY, KBAHTOBYIO
(HH3HKY H ATEMEHTH ACTPOMHIHEN;

s (opMupoBaHHE YMEHMIl NPHMEHATE TEOPETHHECKME 3HAHMA JUIA  00LACHEHHS
(pM3MHECKUX ABNCHUH B OpHpoAe W U MPHHATHA [OPaKTHYECKMX pelIcHHH B
MOBCEHERBHON KH3HM,

¢ ocBocHHE crnoco0oB pElIeHHA pavInuHBIX 3aJa4 ¢ ABHO 3ajaHHoH (u3HuccKoi
MOJEIbI0, 3alad. MoApa3syMEBalOIIHX CaMOCTOATEIbHOE co3laHHe (u3nuecKoii
MOJIETH, aI€KBATHOI YCIOBHAM 3a/1aqH;

e [oHHMaHHe (PH3MHECKHX OCHOB M NPHHUMIOB ACHCTBHA TEXHHYECKHX YCTPOHCTB M
TEXHOIOTHYECKHX MPOLECCOB, HX BAHAHHA HA OKPYKAIOLLYIO Cpedy:

*  QBNAJCHHE METOJdMH CaMOCTOATEIBHOTO [IAHHPOBAHMA W NPOBEICHHA {[ﬂi:mqﬂm{nx
IKCNEPHMEHTORB,  aHallH3a W HHTEpNpeTalHH HHpOpPMalHK,  OnpeieneHHus
JIOCTOBEPHOCTH NOJIYHEHHOTO PE3yIBTATE;

*  CO3JAHHE YCIOBHH 1A pazBHTHA YMCHHH NPOEKTHO-HCCIEA0BaTeIbCKOH, TROPYECKOI
JIeATENBHOCTH.



Ha w3ydenmne ¢usukn (6azoBblii ypoBeHb) Ha ypoBHe cpeinero obmero obOpazoBaHus
orBoauTca 136 uacos: B 10 knacce — 68 yacos (2 vaca B Heaemo), B 11 wmacce — 68 gacos (2
HaCca B HeNeo).

[pennaraemsiii B nporpamme 1o guinke nepedeHs 1adopaTopHbIX H NpaKTHYecKuX pador
ABJISCTCH PEKOMEH/0BAHHBIM, Y4MTeNbL Jellaer BelDOp nposeleHus nadoparopHbeix pador H
ONBITOB ¢ YHETOM HHIHBHAYANEHEIX 0cODEHHOCTEH 0DYYaOMIHXCH.

BocnurarenbHblii noteHman yuedHoro npeamera «OU3HKa» peaH3yeTcs Yepes:

- HCMONL30BAHHE BOCIHTATENILHBIX BO3MOMKHOCTEH cojep:kaHMa y4eOHOTO mnpeaMera [Uig
cozaaHds OnaronpHSTHRIX YCIAOBMI 18 Pa3sBUTHA COLMANBHO 3HAYHMBIX OTHOLUIEHHI
LWIKQJIBHHKOB W [pesjie  BCero LEHHOCTHRIX  OTHOLIEHMIT 4epe3  JAeMOHCTPalHIO
oOyuaoIMMes  NMPHMEPOB  OTBETCTBCHHOTD, T[PAKIAHCKOTO MOBEACHHA, TPOSABICHHA
yenopekonoOua U go0pocepAeyHOCTH, uepes NoADOp COOTBETCTBYIOHIHX TEKCTOB [U1S
uTeHHS, 3a0a4 1A pelleHi, TpodNeMHBIX CHTYalHH 114 obcyAIeHns B Kacce:

- [pHMEHEHHEe HA YpOKe aJeKBATHBIX 0coObiM OTpeDHOCTAM 0DYHAKOMIHYCH H MX pealbHbIM
BO3MOKHOCTAM  (DOPM  OpraHM3aiMu:  JHJAKTHYECKHX MaTEPHAIOB, CTHMYIHPYIOLINX
NO3HABATEIBHYIO MOTHBALIMIO 0DYYAIOHIHXCH;

- [PHBACYEHHE BHUMAHHMA OOYUAIOHIMXCH K HEHHOCTHOMY ACHEKTY H3Y4aeMBIX Ha YPOKax
SBICHHI, OpraHM3zauus HX padoTel € MOAy4aeMoil Ha YypoKe COHMANBHO 3HAYHMOI
iHhopMaHei - HHHIHHPOBaHHE ¢¢ 00CYKICHHA, BRICKA3BIBAHHA 0DYHAIOMIMMHCH CBOETO
MHEHHA 110 €€ NMOBOJIY, BHIPAOOTKH CBOEro K HEH OTHONICHHSA;

- HCHONBL30BAHHE HA YPOKE AlCKBATHRIX KOMMYHHKATHBHBIX M KOMMYHHKALHOHHBIX
(UHPOBKIX) TEXHONOIHIT;

= OPraHU3alns B3auMOTIIOMOLIH O0YHAIOUINXCH APYT APYI'Y B PAMKAX YPOUHON JIE€ATENbHOCTH.

[lpodopuenTannonnad HaNpaBICHHOCTE NpeaMeTa «PH3HKa» NOMOracT IKOIBHHKAM YBH/CTD,
KAK 3aKOHBI IIPHPO/IBI IPEBPALLAKOTCA B TEXHONOTHH H paboune npodeccHn. Hinke —
KOHKpETHBIE croco0bl e€ pealn3aliH, NPHBA3aHHLIC K TEMaM IHKOIBHOTO Kypea, MUIoc
NPUMEPEI 33TaHHH.

Kakune npodeccun nokassigaT Yepes GU3HKY (N0 pasienam)

e Mexanuka. Huxenep-kOHCTPYKTOpP, HHAEHEP-MEXaHHE, NIPOCKTHPOBIHK
TPAHCMOPTHLIX cHETeM, oneparop crankos ¢ YITY, apromexanuk. Mexanuka odacuser
JIBHAKEHHE, CHIIBL, [IPOYHOCTE MATEPHANIOR — 9TO 0aza /Ul IPOSKTHPOBAHHA H
IKCILYATALIMH TEXHHKH.

«  MoaexkyaapHaas pH3HKa H TepMoanHAMEEA. MHKCHep-TeNI03HEPreTHE, TEXHOIOT Ha
NPOH3BOACTEE, KIuMaToor, cneunanuct no HVAC (otonnenne, BeHTHAALINA,
KOHAMLHOHHpOoBanne). 31ect Baibl pacuéTsl Tennoesix notokos, KI/, dazopsix
NepexoioB.

e DIIEKTPHYECTBO W MArHETH3M, HHIKEHEP-IHEPreTHK, MEKTPOMOHTED, HHKEHED 10
ABTOMATH3AIMH, PA3pabOTUHK CHIOBOH MEKTPOHUKH,. TeMbl PO TOK, HANPAKEHHE,
MATHHTHBIE MOJA W HEMH HANPAMYIO CBA3AHBI ¢ YHEPTOCHCTEMAMH H IEKTPOHHKOI].

«  OnTeka B BoaHBL. ONTHE, HHACHEP-Ia3EPIIHE, CISIMHAIHCT 10 BOJIOKOHHOH CBA3H,
AeekToCKONHCT (Hepa3pyWaIni KOHTPOIL). BOHOBLIC ABJICHHS JICKAT B OCHOBE
na3epos, CBA3M, MEHLIHHCKOI IHATHOCTHEH.

»  Arvomuas M njepHan puznka. Humenep ADC, pagnonor, cneuManneT no
PAAHAITHOHHONH DezonacHocTH, dm3nk-aaepiuk, [ToHuManne paIHOAKTHBHOCTH, 103 H
3AUATEL KPHTHYHO 4718 9THX npodeccHil.



I1anupyemMeble pe3yibTaThl 0OCBOEHHE Y4eDHOI0 npeamera
Ocpoenne yueGnoro npeamMera «@u3iKa» Ha ypoBHe cpeanero oOuiero obpazoBaHHA
(DazoBelil  ypoBeHsb) J0/KHO  ODECHEYHTE  JIOCTHIKEHHE  CIACAVIOWHX  JIHYHOCTHBIX,
MeTanpeAMeTHbIX H [IpeIMeTHbIX 00pa3oBaTe/lbHbIX Pe3yILTaTOR.,

JHYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE Pe3yibTaThl OCBOCHHA yyeOHOro npeamera «Du3MKa» JOIKHE OTpakKaTh
TOTORHOCTE M CTMIOCODHOCTE ODYMAIIMXCA PYKORO/JICTBOBATRCA CHOPMHPOBAHHOI BHYTPEHHEH
MO3MIMEH  JIMYHOCTH, CHCTEMOH LEHHOCTHBIX  OPHEHTAIMHA, TMO3MTHBHBEIX BHYTPEHHHX
yOemaeHHH, COOTBETCTRYIONIMX  TPAJAMIHOHHBIM  [EHHOCTAM  pPOCCHiicKOTO  OOIIECTRA,
PACIIHPEHHE WHIHEHHOTO ONBITA W ONBITA JIEATENLHOCTH B NMPOINECCe PEATH3AlHE OCHOBHBIX
HANpaBICcHHI BOCIIUTATEILHOH EATEILHOCTH, B TOM YHCIIE B HACTH:

1) rpaxjiancKoro BOCIHTAHHA:

cthopMHPOBAHHOCTE  TpPakKAaHCKOH no3uuMM  obywamomierocs Kak  akTHBHOTO M
OTBETCTBEHHOTO YeHA POCCHHCKOTO obIecTBa;

NPUHATHE TPAJAHIMOHHEIX OOMEHeI0BEYEeCKHX I'YMAHUCTHHECKHX M JIEMOKPATHYECKHX
LEHHOCTEI;

FOTOBHOCTE BECTH COBMECTHYH) JISATENILHOCTE B HHTEpecax IpakjaHckoro odiecTsa,
VYACTBOBATE B CAMOYIIPABJIEHHH B 00pazoBaTe/lbHOM OpraHu3anum;

VMEHHE B3aHMOJCHCTBOBATE € COUMAJBHBIMH HHCTHTYTAMH B COOTBETCTBHH ¢ HX
(hYHKIHAMH H Ha3HAUEHHEM;

FOTOBHOCTH K TYMaHHTAPHOH H BOJOHTEPCKOH NEATETLHOCTH;

2) naTpHOTHYECKOT0 BOCITHTAHMSA:

cthopMHPOBAHHOCTE POCCHITCKOI Ipak1aHCKOH HICHTHYHOCTH, NaTPHOTH3IMA:

LEHHOCTHOE OTHOLICHHE K TOCYJAAPCTBCHHBIM CHMBOJIAM, JOCTHKEHHAM POCCHHCKHX
YUYEHBIX B 0DNACTH (PM3HKH M TEXHHKH]

3) AYXOBHO-HPABCTBEHHOTO BOCIIHTAHHA:

ChOPMHPOBAHHOCT HPABCTBEHHOI'O COZHAHUA, YTHHECKOTO NOBEICHHA:

CHOCODHOCTE OLUEGHUBATE CHTYALMIO M IIPHHHMATE OCOIHAHHBIC PEIUEHMH, OPHEHTHPYACK
Ha MOPAIBHO-HPABCTBEHHBIE HOPMBI H LIEHHOCTH, B TOM YHCIIE B JIEATENILHOCTH YYEHOTO;

OCOTHAHME JIHYHOTO BKIAAA B [IOCTPOEHHE YCTOHYHBOTO OYIYILErD;

4) 2cTeTH4ecKoro BOCIHTANNNA:

ICTETHYECKOE OTHOINEHHE K MHPY, BKIOUAA ICTETHKY HAYYHOIO TBOPYECTEA, MPHCYLIETO
(hH3HMeCcKOH HAYKE;

5) TpyA0BOro BOCIIHTAHMA:

HHTEpeC K pasaudubiM  cdepam  npodeccHOHANbLHON EATE/ILHOCTH, B TOM  4HeC/e
CBA3AHHBIM ¢ (U3MKOH M TEXHMKOI, YMEHHC COBEpLIATL OCO3HAHHBIH BhIOOp Oyayuleii
npoeccHH H PEaNTH30BLIBATE CODCTBEHHLIC JKHIHCHHEIE NIAHLI;

FOTOBHOCTE M ciiocoOHOCTL K oDpasoBaHuio M camooOpasoBaHuio B oOnacTH QM3HKH Ha
NPOTSHKEHHH BCEH KM3HU:

6) IKOJOrHYeCKOro BOCITHTAHU:

CPOPMHPOBAHHOCTE  SKOIONHYECKOH  KYIBTYPRI, 0CO3HaHMe riaodalsHOro Xapakrepa
IKOJTOIHYECKHX npodiiem;

MJaHHPOBAHHE W OCYILECTBIEHHE AEHCTBHH B OKpY#Kalomied cpele Ha OCHOBE 3HAHHA
1es1eii YCTOHYHBOTO PasBHTHS YEI0BEYECTBA;



pacllMpeHHE OMNBITA JACATEJBHOCTH 9KOJOTHYECKOH HanpaBleHHOCTH HAa OCHOBE
HMEHOIIHXCA 3HaHHH 1Mo PH3HKe;

7) HEHHOCTH HAYYHOTO NOIHAHNA:

CPOPMHPOBAHHOCTL  MUPOBO33IPEHHs, COOTBETCTBYIOLIEIO COBPEMEHHOMY  YPOBHIO
pasBUTHA (PHIMYECKOH HAYKH;

OCOIHAHME LEHHOCTH HAYYHOIl JesTelIbHOCTH, TOTOBHOCTE B NpoLecce H3YHeHHA (HIHKH
OCYUIECTBIIATH MPOEKTHYIO H HCCIEN0BATENBCKYIO IEATENbHOCTE HHANBHIYAIBHO H B IPYTINE.

METANPEIMETHBIE PE3Y.IbTATbI

[loznaBare/ibHbIE YHHBEPCAIbHbIE YUeDHbIE 1eHCTBHS
bazopkie TorHYecKHe TeHCTBHA:

caMocToATeNnEHO (OPMYTHPOBaTE M AKTVAIH3HpOBaTh nNpobaemy. paccMaTpHBaTh eé
BCECTOPOHHE;

OMNpeIenaTh LenH AeATENbHOCTH, 3a/IaBaThk NapaMeTphl H KPHTEPHH HX JOCTHKECHHA,

BEIAR/ATE 3aKOHOMEPHOCTH H NPOTHBOPEYHA B PACCMATPHBAESMEIX (IHIHYECKHX ABICHHAX,

pazpadaTeiBaTh IUIAH pelieHns npolieMsl ¢ YYETOM aHAIH3A HMEHUIHXCH MATePHAIEHEIX
i HeMaTepHallbHBIX PeCypCoB;

BHOCHTB KOPPEKTHBBI B JIEATENLHOCTb, OLEHHBATH COOTBETCTBME PEIVILTATOB UEIHAM,
OIEHMBATE PHCKH TIOCIEICTEHI 1SATETEHOCTH,

KOOPIHHHPOBATE ©  BEIIOJNHATE paboTy B VCIOBHAX PEATBHOTO, BHPTYAIBHOTO H
KOMOWHHPOBAHHOTO B3aHMOJICHCTRHA,

pPa3BHBATE KPEATHBHOE MBIILICHHE MPH PEIICHHH HH3IHEHHHX pobnemM,

bazoBkle HCC1eMOBATEILCKHE TeHCTBHA:

BIAACTE HAYYHOI TepMHHOIOTHell, KIIOYCBRIMH NOHATHAMH M MeTOZamH (pH3HYCCKOH
HAVKH;

BI4/ICTh HABLIKAMH Y4eDHO-HCCIeIOBATCILCKOH H MPOEKTHOH AeaTelbHOCTH B 001acTH
(pH3IUKH, cOCOOHOCTBIO H TOTOBHOCTBIO K CAMOCTOATENLHOMY ITOHCKY METOIOB pellieHus 3a1a4
(PHINIECKOTO COIEPHAHNA, IPHMEHEHHIO PA3IHYHBIX METO/I0B NO3HAHHA;

BIIETE BHAAMH JSATEIBHOCTH 110 NOJYYHEHHK) HOBOI'O 3HAHHHA, €r0 HHTEPIPETALHH,
NpecdpaI0BAHHI M NPHMEHEHHK B PadIHYHBEIX y4eOHBIX CHTYALMAX, B TOM HHCIE NpH
CO3/IAHHH Y4EOHBIX NIPOEKTOR B 00NacTH (PMIHKH;

BBIABIATE NMPHYHHHO-CACICTBEHHBIE CBAH M AKTYAIHIHPOBATE 347a4y, BbIIBHIATH
THNOTE3y ©f pemeHHA, HAXOIWTh APryMEHTHI I8 JOKA34TENBCTBA CBOMX VTBEKICHHIT,
3a1aBaTh MAPAMETPBI H KPHTEPHH PEIUCHHA;

AHATH3IHPOBATE MOJAVUCHHBIE B XOAE PEIISHHA 3a7a4d  Pe3ylIbeTaThl, KPHTHUECKH
OLECHHBATE X JOCTOBEPHOCTL, NPOrHOIHPOBATE HIMEHEHHE B HOBLIX YCIIOBHAX,

CTABHTL M (POPMYIHPOBaTL cOOCTBEHHLIC 3ajadu B o0OpajoBaTe/LHOH AEATENLHOCTH, B
TOM HHCIIE NTPH H3YHCHHH QHIUKK;

JABATE OLUCHKY HOBEIM CHTYALHAM, OLUECHHBATE NPHODPETEHHBIH OMBIT,

YMETh TIEPEHOCHTE 3HAHMA 110 (JHIMKE B NPAKTHYECKYIO 00J3CTE KHIHENCATEIBHOCTH;

YMETh HHTEIPHPOBATE THAHHA W3 PATHBIX NpeIMETHRX obracTeii;

BRIJIBHIATh HOBBIE HJIEH, NTPE/IAraTh OPHIHHAIBHRIE TIOAX0/B H PEIIEHHA]

CTABUTh IMPODIEMBI M 34144, JONYCKAKIIIHE AllbTEPHATHRHBIE DEILEHHA.

Pabdora ¢ undopmanneii:



BIAIEThH HaBBIKAMH MoydeHHs nH(opManuu (PU3HYSCKOTO cOJepKAHHA H3 HCTOYHHKOB
pasHbIX THIOB, CAMOCTOATENBLHO OCYILECTBAATH MOWCK, aHAIH3, CHCTEMATH3aUHI0 |
HHTEPIPETALHI0 HH(POPMALIMH PA3IHYHEIX BHIOB U (DOPM IpPeICTaBIEHHA;

OLEHHBATE JOCTOBEPHOCTL HH(opMaLH;

HCIIOJIB3IOBATE  CPeacTBA  MHMOPMALUMOHHBIX H KOMMYHHKALIMOHHBIX TEXHOIOUHH B
PeliCHHH KOTHHTHBHBIX, KOMMYHHKATHBHBIX H OpPraHH3ALMOHHBEIX 33734 ¢ cODINOJCHHEM
TpeGOBAHMIT IPrOHOMHUKH, TEXHHKH 0e30MACHOCTH, THIHEHE, pecypcochepeerns, NMPABOBEIX H
ITHYECKHX HOPM, HOPM HHDOPMAITHOHHOH §e30MacHOCTH,

CO3/IABATh TEKCTHI (PUIMHMECKOTO COMAEPAKAHHA B pazandHbix  dopmarax ¢ yuérom
HasHavyeHusa MHpOPMAMM W LENeBOH  aynuTopMHM, BHIOMpas  onTHManeHYK  (opmy
MpeAcTABICHHA H BH3YATH3AIHH.

HHMM}-‘HHHHTHBHME YHHBepCATLHLIE }‘"'-IEﬁI-II:IE AeiicTBHA:

OCYIICCTRIATE ofnieHHe Ha Yporax lfl]l‘IRHKH H BO BHG}’pD'-IIIﬂFI ACATCNEHOCTH,

PAcCO3HABATE NPEANOCEIIKH IfﬂI-II‘I]JIHKI'Hle cm‘yauuﬁ H CcMATaTh Kﬂl—!f‘l‘lJIHKT!:I;

pa:auépn}rm M JIOFHYHO H3JAraTte CBOK) TOYKY 3PEHHA C© HCNONB30OBAHHEM H3LIKOBBIX
CpeicTB:

MOHUMATE ¥ HCMOIL30BATE PEHMYIIECTBA KOMAHHOH H HHIHBHYANLHOH padoThI;

BBHIOMPATE TEMATHKY H METO/IbI COBMECTHBIX ACHCTBHII C YIETOM OOIIMX HHTEPECOB W
BO3MOMKHOCTEH KamI0T0 YIEeHAa KOIEKTHBA,

MpHHHMAaTE  1IEIH COBMECTHOI JIeATETBHOCTH, OPrafdi30BeIBATE H  KOOPDIHHHPOBATH
ASHCTBHA 1O €€ NOCTHAKEHHMIO: COCTABIATH TJIAH ACHCTBHIH, PACTIPENCHAThH PONH € YHETOM
MHCHHIT YUACTHHKOB, oﬁc}m-:,uan, PC3yILTATLI COBMCCTHOI paﬁnTm;

OLCHHBATE KauCCTBO CBOCIO BEIAIA H KA I0I0 VUACTHHEE KOMAaHIbl B o0 pe3yILTAT
1o pazpaboTaHHbLIM KPHTEPHAM;

npennaraTt HOBLIC NPOCKTLL, OUCHHBATE HIOCH € MO3HUHH HOBH3IHLL, OpHTHHAIBHOCTH,
NPAKTHYECKOH 3HAYUMOCTH;

OCYIIECTBIATE  NO3HTHBHOC CTPATCIHYECKOC [OBCACHHE B PA3JIMMHBIX  CHTYALHAX,
HPOABJIATE TEOPYECTBO W BooDpamkeHHe, DeITh HHHIHATHBHBIM.

PeryasTHBHBIE YHHBEPCAILHEIE YUeDHBIE TeHCTBHA
Camoopranusanms:
CAMOCTOATENBHO OCYIIECTBIATh TO3HABATEABHYI ACATEIBHOCTE B 0OMAcTH (PH3HKH H
aCTPOHOMHMH, BBIABIATE MPoOAEMbl, CTABHTL H (JOPMYIHPOBaTh CODCTBEHHBIC 3al1aM;
CAMOCTOATENLHO COCTABIATL MaH PCMICHHA PacdéTHBIX W KA4CCTBEHHBLIX 3aj4a4, niaH
BLINONHEHHA NpakTHYeckoi paboTel ¢  y4€TOM  MMEIOLIHXCS  pecypcoB, CoOOCTBEHHBIX
BO3MOIKHOCTCH M NpeanoyuTeHuii;
AaBaTh OLECHKY HOBBIM CHTYaLIHAM;
PACIIHPATE PAMKH Y4e0HOIO NpeaMeTa Ha OCHOBE JIHYHBIX NMPeNnOYTEeHHH;
Jenare OCO3HAHHLIN BRIOOD, APryMEHTHPOBATH ero, OpaTh Ha ceds OTBETCTBEHHOCTh 34
PelIeHHE]
OUEHHBATE NPHODPETEHHBIIT ONBIT;
CIIOCODCTROBATE  (POPMHPOBAHHIO M TIPOABICHHID IPVIHIHH B oD1actH  H3IHKH,
NOCTOAHHO MOBBIIATE CBOH 0OpasoBaTeNbHbIN H KyILTYPHBIH YPOBEHb.
CamMOKONTPOJbL, IMOLUHOHAILHBIH HHTELIEKT:



NaBaTh OLCHKY HOBBIM CHTYallMAM, BHOCHTE KOPPEKTHBBI B JICATCILHOCTB, OLCHHBATH
COOTBETCTBHE PE3YVILTATOR LICIAM:

BIAJETE HABBIKAMI MO3IHABATENLHOH pelieKCcHH KaK 0CO3HAHMA COBEPIIAeMbIX AcicTBHit
H MBICIIHTENLHLIX [IPOLIECCOB, HX PEIVILTATOR H OCHOBAHMIH]

HCIIOJIB3I0BATE MPHEMBI pepIICKCHH 118 OLEHKH CHTYALMH, BEIOOPA BEPHOTO peLLeHN;

VYMETh OLEHHBATE PHCKH W CBOEBPEMEHHO NPHHHUMATE PELIEHHH 110 HX CHHKEHHID,

MPHHHMATh MOTHEBI W APTYMEHTBI JIPYTHX MPH GHAIH3E PE3YIbTATOR JIEATENBHOCTH,

MPHAHMATE Ce0d, MOHUMan CBOM HEJOCTATKN M IOCTOHHCTBRA;

MPHHAMATE MOTHBBI H PTYMEHTHI JIDYTHX NPH aHAIH3E PE3YyIbTATOB ACHTEIBHOCTH,

NPU3HABATH CBOE NPABO M MPABO JIPYTHX Ha OMIHOKH.

B npouecce AocTikeHNA THYHOCTHBIX PE3yILTaTOB OCBOSHHA MpOrpaMMBel MO (PH3HKE 415
YPOBHA cpeiero oOLiero o0pasoBaiHa y 00y4alomuxcsd COBEPIICHCTBYETCS IMOIHOHATBHBII
HHTEIIEKT, Npeanoaaraoniii chopMHpoOBaHHOCTD:

CaMOCO3HAHMA, BKIIOYAIOIIET0 cNoco0HOCTE MOHHMATE CBOE IMOIHOHATLHOE COCTOAHNE,
BHJIETH HATIPABIICHUA PA3BHTHA COOCTBEHHONH IMOLMOHANILHOI chepsl, ObITL YBEPEHHEIM B cede;

CAMOPEryIHPOBAHHA, BRJTOYAOIIETO CAMOKOHTPOTE, yMeHHe NPHHUMATE
OTBETCTBEHHOCTE 34 CBOE MOBEIEHHE, CNOCODHOCTh ANANTHPOBATECA K IMOLMOHANLHBIM
HIMEHEHUAM H [POABIATE THOKOCTE, ObITh OTKPLITBIM HOBOMY,

BHYTPEHHEH MOTHBALMH, BRIIOMAIOMICH CTpPeMJIEHHE K AOCTH/KCHHIO LETH H YCHEXy,
ONTHMH3M, HHHIHATHBHOCT, YMEHHE JeHCTBOBATH HCX0IA H3 CBOHX BO3MOMKHOCTEN;

IMOATHH, BRIHYaONIEH CnocoOHOCTh NMOHMMATh IMOIHOHAIBHOE COCTOAHME APYTHX,
YUUTBIBATH €70 TPH OCYIIECTBICHHH ODIIEHHA, CMOCODHOCT K COMYBCTBHIO H COMEPEAHBAHMIO;

COLHAIBLHBIX HABLIKOB, BKIIOYAIOIIHX CIOCOOHOCTL BHICTPANUBATL OTHOWICHHA C JAPYTHMH
MOALMH, 3aD0THTLCA, TPOABIATE HHTEPCC H Pa3pelliaTh KOH(UIHKTEL

MNPEIMETHBIE PE3V.IBTATHI

K xonny odydenia B 10 knacce npeaMeTHbIe pe3ylIbTaThl Ha OA30BOM YPOBHE JOJDKHEI
OTpaKaTh CHOPMUPOBAHHOCTE ¥ 0DYHAKOMIHXCH YMEHHI:

JIEMOHCTPHPOBATE HA NPHMEPaX Polib M MecTO (PHIMKH B (DOPMUPOBAHHH COBPEMEHHOI
HAYYHOH KAPTHHEl MHPA, B PAIBHTHH COBPEMEHHOH TeXHHKH H TEXHOIOIWi, B NpakTH4eckoii
ACATENRHOCTH JIKIEH;

VUHTBIBATE TPAaHHLBl TNPHMEHEHHA W3YUCHHBIX (H3HMUSCKHMX Mozeneil: MaTepuaibHag
TOYKA, HHEpUHalbHaA cucTema oTcuéra, aGcomoTHO TBEpAOE TENo, MIACAalNbHBIH ra3, MOISTH
CTPOCHHA Ta30B, KHIKOCTCH M TBEPABIX TEJ, TOUCUHBIH ICKTPHUCCKHH 3apsil MPH PCIICHHH
hH3HUeCKHX 3ama1;

pacnosnaBaTth (PU3INYCCKHE ABICHHA (NpoLecchl) H ODBACHATL MX HA OCHOBE 3aKOHOB
MEXAHHKH, MOJICKYIAPHO-KHHETHYECKOH TCOPHH CTPOCHHSA BCILECTBA M ICKTPOJAMHAMMKH:
pPABHOMEPHOE W PAaBHOYCKOPCHHOE [IPAMOJIMHCHHOE [BIKEHHE, CBODOJHOE MajCHHE Tel,
ABHACHHE M0 OKPYMHOCTH, HHEpUHA, B3aumoieiicTBHe Ten, auddysug. OpoyHoBckoe
JIBHAEHHE, CTPOEHHE MKWIKOCTEH M TBEP/BIX Tel, HiMeHeHue o0bEMa Tesl NpH HarpeBaHHM
{(OXTaKEHHH ), TENNOBOE PABHOBECHE, HCNAPEHHE, KOHIEHCAIINA, NIABISHHE, KPHCTAIHIAINA,
KHIEHHE, BIGKHOCTE BOEAYXA, NMOBBINIEHHE JABJICHHA Tasdd NPH €ro HarpesaHuy B 3aKpbiToM
COCyJle, CBA3b MEHK/Y NapaMerpaMM COCTOSHHSA Ta3a B H30MPOLECCax, MIEKTPH3AUMA Tell,
B3aHMOJCHCTBHE 3apAIoOB,



OIHCBIBATE MEXAHHYECKOE IBMACHHE, MCMONL3YSA (HIMYECKHE BEIHYMHBI KOOPIMHATA,
NyTh, NEPEMELICHHE, CKOPOCTh, VCKOPEHHE, Macca Teia, CHIa, HMIYILC Tela, KHHETHUYSCKasn
JUEPrUA, NOTEHUHANLHAA IHEPrus, Mexanwdeckas pafora, MeXaHHMYeckas MOUIHOCTB, [PH
ONHCAHHM [PABHIBHO TPAaKTOBATL (JM3HYECKHI CMBICH HCHONLIYEMBIX  BEIHYMH, HX
o003HAYeHHs M eIMHHLE], HAXO0AHTE GOPMYIIBL, CBA3LIBAIOLINE JAHHYIO (HIHYECKYIO BEJIHYHHY
C APYIHMH BelIHYHHAMM;

ONHUCHIBATE M3YMEHHBIC TEIUIOBBIE CROWCTBA TEJA W TEMJIOBBIC HBICHHA, HCTIOIRIYA
hu3nyecKkne BeTMYMHBL ABISHWE Ta3a, TEMIEPATYpa, CPEIHAA KHHETHYUECKAd IHEPrus
XAOTHYECKOTO JIBHIKCHHA MOJIEKY], CPEIHEKBAPATHYHAA CKOPOCTh MOJEKYT, KOJIHHYECTBO
TENJAOThI, BHYTPEHHAS Heprus, pabota raza, KoxpQUIHEHT MONe3HOro ASHCTRHA TEMIOBOTO
JBHTATENA; IPH OMUCAHNH MPABHIBHO TPAKTOBATH (PH3HYECKHI CMBICT HCTONL3YEMBIX BEITHYHH,
HX 0D03HA4YEeHHS W EIHHHLB, HAXOAWTH (QOPMYIBI, CBAILIBAIONIME JaHHVIO (H3IHYECKYIO
BEJTHYHHY € IPYTHMH BeTHYHHAM:

OMHCBIBATL M3YUEHHBIE 3MEKTPHYECKHE CBOFCTBAa BELIECTBA M WICKTPHYUECKHE ABIICHHA
(mpouecckl), HCMOAL3YS (HIHYECKHE BeJHYMHBL WIEKTPHYeCcKHil 3apsajl, 2JeKTpHYeckoe [0e,
HANPAKEHHOCTE 1018, MOTEHUHAN, Pa3HOCTh [OTEHUHAIOB; [PH  ONHCAHHH [PABHUILHO
TPAKTORBATh (PHU3HHMECKHIT CMBICI HCMOIB3IYEMBIX BelM4YHH, HX 0003Ha49eHHA W eIHHHIIL;
YKa3bIBATE (POPMYIIEL, CBAZBIBAIOIIHE JAHHYIO (HIHYECKYIO BEIHYHHY ¢ APYTHMH BeJIHYHHAMM;

AHATH3HPOBATE (DH3MUECKHE NPOIECCH W ABICHHA, HCHONB3YA (H3IHYECKHE 3aKOHBI H
NPHHUHTIEL 3akoH Becemuproro Tarotenus, I, I u Il sakonsr HeroTona, 3akoH coxpaHeHHs
MEXAHHYECKOH IHEPTHH, 3AKOH COXPAHEHHA HMITYILCA, NMPUHINIT CYNIEPIO3HIHN CHIT, TPHHITHIT
PABHOTIPABMA MHEPIHAIBHBIX CHCTEM OTCUYETA, MOMEKYIAPHO-KHHETHYECKYIO TEOPHIO CTPOSHHSA
BCILCCTBA, A30BLIC 3aKOHBI, CBA3L CPeAHCH KMHETHYCCKOH HHEPIrHH TCMIOBOIO JBHAKCHHS
MOJICKY] ¢ abCOMIOTHOH TeMmepaTypoi, NEPBBIl 3aKOH TCPMOIHHAMMKM, 3aKOH COXpaHCHHA
WIEKTPHUIECKOTo 3apanga, 3akon KynoHa, npu 9ToM pasinuaTh CcHOBECHYID (OPMYIHPOBKY
3AKOHA, Ero MaTeMaTHYCCKOE BRIPAKCHHE W VCIOBHA (Mpanubl, 0D1acTH) NPUMEHHMOCTH,

ODBACHATE OCHOBHBIE NPHHLIMIEL JSHCTEHA MALLHH, TPHOOPOR H TEXHHYECKHX YCTPOHCTE;
PasIHYaTh YCIO0BHA HX OE30MACHOT0 HCTIONLIOBAHMA B [IOBCEIHEBHON KUIHM]

BRIIOJIHATE IKCIEPUMEHTEl 110 MCCIEA0BAHHK (PHIHYECKHX HBIEHHI W [pOLEeccoB ¢
HCIIO/IB30BAHHEM  LIPAMBIX M KOCBEHHBIX  M3MEPEHHil, npu  31oM  (POPMYIHPOBATE
npobuemy/3agauy W runotesy  ydebHOro IKcnepuMmeHta, cobupartk  YCTaHOBKY M3
PEVI0KEHHOTO 000PYI0BAHHA, TPOBOIHT ONBIT H HOPMYIHPOBATH BHIBO/IbI;

OCVIIECTBIATE TPAMBIE M KOCBCHHBIC H3MEpPEHHA (H3MUCCKHX BEAHYHH, NPH 3TOM
BLIOHPATH ONTHMAlbHBIH Crnoco0 M3MEPEHHS MW MCNOIL30BaTh H3BECTHBIE METOIbBI OIEHKH
norpeHocTeil HaMepeHHii;

HCC/IEAOBATh 3ABHCHMOCTH MCKTY (H3MYECKUMH BeNHYMHAMH C  HCIONL3OBAHHEM
NpAMBIX  U3MEpPEHMIT, NPH ITOM KOHCTPYHPOBATH YCTAHOBKY, (HMKCHPOBATL Pe3yibTaThl
MOAYy4eHHOH 3aBHCHMOCTH (H3HYECKHX BEIMYHH B BuAe Tabnuy ¥ rpadMkoBs, Je1aTh BbIBObI
[§[8] pES}-’JIhTﬂTﬂM HCCHCOBAHHA

coOnmoaaTe npaBuna OE30NACHOTO TPYAa NPH NPOBEASHHH HCCIEI0BAHMI B paMkax
yaedDHOTO  SKCNepHuMenTa,  yq4eDHO-HCCHeIOBaATelbCKOH W NPOSKTHONH  JISATENLHOCTH ¢
HCTIOIB30BAHHEM HIMEPHTENBHBIX YCTPOHCTB H 1abopaTopHOro 000pyA0BAHNA;

pemath pacu€THBIE 3ama4d C ABHO 3a7aHHOH (H3MYECKOH MOACIBIO, HCIHOIb3YS
thH3MIecKHe 3aKOHB! M TIPHHIIMIEL, Ha OCHOBE aHAIN3a YCIOBHA 3a71a4i BEIOUpaTh QH3HUECKYIO
MOJ€Nb, BBIAENATH (PM3HMUECKHE BenwuHHBl W Qopmynel, HeoOxoaumble 118 e€ penieHHA,
MPOBOANTL PacuEThl H OLIEHHBATEL PEATBHOCTD MOMYYEHHOTO 3HAYEHHSA (PHIMYECKOH BETHYHHEI;



peliaTh KAYECTBCHHBIC 3aaYH: BLICTPAHBATL JIOMYCCKH HEIPOTHBOPCYHBYIO LICTIOYKY
paccykICHHI ¢ OMopoil Ha H3Y4EHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H (PH3HYECKHE ABIECHHA

HCIIOJIBIOBATL [PH  peileHHd  y4eDHLIX  3a]ady  coBpeMeHHble  HH(OpMaLHOHHbIE
TEXHOMOIHY JUIS [IOMCKA, CTPYKTYPHPOBaHUA, HHTEPIHPETAlHH M [pejacTaBieHus y4eOHOH H
HAYYHO-TIONYIAPHOH HHQOPMALMK, NONYYEHHOH H3 PAMIHYHBEIX HCTOYHHKOB, KPHTHYECKH
AHAIIMIHPOBATE NOJIYHaeM Y0 HHPOPMALIHIO,

NPUBONTE MPHMEPH! BRI POCCHICKMX W 3apy0emkHbIX YIEHBIX-(DH3INKOB B pa3sBHTHE
HayKH, 00OBACHEHHE MPOIECCOB OKPY/KAIOIIETO MHPA, B PA3BHTHE TEXHHKH H TEXHOIOTHIi:

HCTIOJIb30BaTh  TEOPETHYECKHE 3HaHMA 10  (M3MKE B TMOBCEIHEBHOH SKH3HM 1707
oGecnevenna Ge30nacHoCTH NpH odpaneHHn ¢ NpUOOPaMH M TEXHHYECKHMH YCTPOHCTBAMM, LA
coXpaHeHHs 370poBbA U coOMI0AEHHA HOPM IKOIOTHYECKOTO NOBEACHHS B OKpy#Aatoleii cpene;

paboTaTk B FPYNNE ¢ BHIMOAHEHHEM PasIHYHBIX COLMANBHBIX poJei, naanipoBaTs paboTy
rPynnbl, palHOHANBHO —pachpeleaaTh oO0A3aHHOCTH M MIAHHPOBaTL AEATENBHOCTH B
HECTAHIAPTHBIX CHTYAIHAX, 47CKBATHO OLCHHBATE BKIA] KAKI0TO H3 YYaCTHHKOB TPYNINLI B
peleHHe paccMaTpiBaemoii npodieMsl.

K konuy obdydenns B 11 kinacce npejiMerHble pe3vibTarsl Ha 0DAI0BOM YPOBHE J0JHKHE
OTpakaTh CPOPMHPOBAHHOCTE Y 00YHAKOMIHXCH YMEHHIL:

JEMOHCTPHPOBATE HA NPHMEpaxX Posib M MecTo (PHIMKH B (DOPMUPOBAHHH COBPEMEHHOI
Hay1HOI KapTHHBI MHpPa, B Pa3BHTHH COBPEMEHHOIH TEXHMKH M TEXHOJIOTHIl, B MpPaKTHYeCKOii
JAEATEIbHOCTH JTI0JEH, ENOCTHOCTE H eJHHCTRO (PM3HUECKOIT KAPTHHBI MHPA;

YVIUTBIBATE TPaHHIBl TPHMEHEHHA W3YUEHHBIX OQHIHMUECKHX MOIEneil: TOoueuHbIi
INEKTPHYECKHH  3apAd, JyY CBeTa, TOUEYHBIH MCTOYHHK CBETa, AJEpHas MOJIETh aToMd,
HYKIOHHAA MOJCIL aTOMHOTO fApa [PH pelIcHHH (PH3HUYCCKHX 3a1a4;

pacno3naBaTh (PH3MYCCKHE ABICHHA (MPOLICCCHI) W OOBACHATL UX HA OCHOBC 3aKOHOB
WIEKTPOJHHAMHKH H KBaHTOBOH (JM3MKH: DICKTpHYCCKad NPOBOIMMOCTL, TCMJIOBOE, CBETOBOC,
XHMHYCCKOE, MAarHHTHOC [CHCTBHA TOKA, B3aMMOJCHCTBHC MAarHHTOB, >3JICKTPOMArHMTHAsA
HHOYKILHA, JIeHCTBHE MATHHTHOIO (008 Ha NPOBOJAHHME C TOKOM H ,Ll,l:tH)K}"IJ.I,HﬁCH 3apAil,
WEKTPOMATHUTHBIE KOJICOAHNA W BOJIHBL, NPAMOJIHHEIHOE pacnpoOCTPaHEHHE CBETA, OTPAKEHHE,
npenomienne, uHrTepepeHuus, JUQpPaKiMa M MONAPH3ALMA  CBETA, JIMCIEPCHA  CBeTa,
horoanexrpuyecknil adpexrt (poroadiperr), creroroe gaBieHne, BOIHHKHOBEHHE JIHHEIHATOTD
CMEKTpa aToMa BOJA0PO/IA, €CTECTBEHHAN H HCKYCCTBEHHASA PATHOAKTHBHOCTD,

OTIHCHIBATE M3YYEHHBIE CBOHCTBA BEMIECTBA (3IEKTPHYECKHE, MarHHTHBIE, ONTHYECKHE,
CKTPHYECKYH) MPOBOAHMOCTE PA3IHYHBIX CPEl) M MCKTPOMArHHTHBIC ABACHHA (IPOLCCCHI),
HCNOAB3YA (PH3IMYESCKHE BEIMYHHBL, 3ICKTPHYCCKHH 3apal, CHIa ToOKa, 3JEKTPHUECKOE
HAMPAKECHHE, WICKTPHUECKOE CONPOTHBIEHHE, PA3HOCTE NOTEHIHANOE, MEKTPOABHAKYILAA CHIA,
padoTa TOKA, MHAYKLIHA MarHHTHOrO nons, cuna Ammnepa, cuina Jlopenua, HHIYKTHBHOCTE
KaTYIIKH, HCPrHA JNICKTPHYECKOTO M MarHMTHOTO nojefl, mepuoj M yactoTa koncOannii B
KoJeDaTeIbLHOM KOHTYpE, 3apajl H CHIa TOKa B NPOLECCe rapMOHHYECKHX MIEKTPOMarHHTHBIX
konebanuit, (QoKycHOe paccTosHME M ONTHYECKAd CHIA JIMH3BL, NPH ONMHCAHHH MNPABHIBHO
TPAKTOBATh (PU3HYECKHIH CMBICT HCMOAL3YEMbIX BEIHYMH, HMX 0003HAYEHHMA W EeJHHHLLbI,
VKA3LIBATE (POPMYIILL, CBA3BIBAIONINE JAHHYIO (DHIHYECKYIO BEIHYHHY C JIPYTHMH BEIHYHHAMM;

ONUCHIBATE M3YHEHHBIE KBAHTOBBLIE HBACHMHA W NPONECCH, HCNOAb3YS  (QHU3IHYECKHE
BEIHYHHBIL, CKOPOCTE 3JIEKTPOMArHHTHRIX BOJH. UTHHA BOJIHEI H YAcTOTa CBETA, JHEPIHA H
HMIYaABC (JOTOHA, MEPHON Todypacnana, JHEpris CBA3H ATOMHBIX AJEp, TPH OMHCAHHH
MPaBHILHO TPAKTOBaTh (PU3HUECKHIT CMBICH HCMOMB3YEMBIX BENIHYHH, HX 0003HAYEHHA H



EIHHHIBI, YKA3bIBaTh (OpMYNbI, CBA3BIBAIOLUINE JaHHYH (H3HUECKYID BEIHYHHY C JAPYIHMH
BCJIMYMHAME, BBIYHCIATE 3HAYCHHE (DU3HUECKOH BEIHYHHBL;

AHANMIMPOBATE (PHIHYECKHE NPOLeCCHl M HBJICHHA, HMCHONL3YS (PHIHYECKHE 3aKOHBI H
NpHHUHNLL  3akod  OMa, 33KOHB  [OCHEAOBATENLHOTO M [APAIENBHOID  COEIAHHEHHS
npoeognHukos, 3akod J[Lkovis—JleHua, 3aK0H  WIEKIPOMATHWTHOH — MHIAYKLUMH, 33KOH
NPAMOIHHEHHOrO pacipoCcTpPaHeHHs CBETA, 3aKOHBI OTPAKEHHS CBETA, 3aKOHBI [IpEloMICHHS
CRETA, ypaeHeHwe DDiHmTeiiHa ans  QortosduperTa, 3aKOH COXpAHEHHA IHEPTHH, IAKOH
COXPAHEHHA WMOYIbCA, 3aKOH COXPAHEHHA WIEKTPHYECKOTO 3apana, 3aKOH COXPAHEHHA
MaccOBOTO 4uHcna, mocTyaartel bopa, 3akoH pagMoaxkTHBRHOTO pacnafd, NpH 3TOM Pa3nHy4aTh
CTOBECHYI (DOPMVIMPOBKY 3d4KOHA, €r0 MATEMATHYECKOE BBIPAKEHHE M YCIOBHA (IPAHMIIBL,
00nacTH) NPUMEHHMOCTH;

OMpeensITh HANpaBlcHHE BEKTOPA MHIYKLIMH MarHHTHOTO MONS TPOBOIHHKA C TOKOM,
CHIIBL AMriepa i ciisl Jlopenna;

CTPOHTE H OMHCHIBATE H300paKEHHE, CO3TABACMOE MIIOCKHM 3EPKAIOM, TOHKOI MHH30i;

BBITIOJIHATE IKCIEPHMEHTR! 10 HMCCIEA0BAHHI0 (JMIMYECKHX HBJIEHHH W [POLECCOB C
MCTIONB30BAHHEM  [PAMBEIX M KOCBEHHBIX  HM3MepeHHil: npu  31oM  (popMyIHpOBAThH
npobiemy/3agady H  runotesy  y4eDHOro  IkcnepumenTa, co0HpaTh  YCTAHOBKY M3
MpeUIoKeHHOro 0bopyI0BaAHNA, TPOBOIHTE ONEIT H (JOPMYIHPOBATE BLIBO/IKL;

OCYHIECTBIATE TIPAMBIE M KOCBEHHBIC H3MEpPEHHA (M3IMUECKHX BEIHYHMH, TPH 3TOM
BRIOMPATh ONTHMANILHBI CMOCOO HM3MEPEHHA W HCMOIL30BATE H3IBECTHBIE METOMBI OLIEHKH
MOTPEITHOCTEH HIMEPEHMI,

HCCIEI0BATE 3aBHCHMOCTH (PM3MYECKHX BETHYHH C HCTIONB30BAHHEM TIPAMBIX H3MEPEHHI:
MpH ITOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATL PE3yIbTATHL MOIYYCHHOH 3aBHCHMOCTH
(U3MYCCKUX BEIHYHMH B BuAc Tabmuu M rpadMKOB, [AenaTh BLIBOABI MO Pe3ylbTaTaM
HCCIICIOBAHHA;

co0noaaTe npasuna Oe3oNacHOro Tpyda MpH IPOBCACHHH HCCICAOBAHWI B paMmkax
yHeOHOIO  IKClepUMenTa,  ydeDHO-HCCHeIoBaTelbCKOH M NPOEKTHOH  JICATEIBHOCTH ¢
MCIOJL30BAHHEM M3MEPHTEABHBIX YCTPOMCTE H 1abopaTopHOro o0opy10oBaHH:;

pelark pacyéTHeIC 3AJAMH € HBHO 33aHHOH  (M3MYEeCcKDl  MOJEIBIO, MCHOIBIYS
(pu3nueCcKHe 3AKOHbI M IPHHIIMIIBL, HA OCHOBE aHAIIN3a YCIOBHA 3a/1a41 BeIOHPaTh (PHINYECKYID
MOIENb, BBIACHATH (H3HYECKHE BENHUYMHBI M dopmyabl, HeoOXomumbie 1A €€ pPElICHHA,
MPOBOANTE PACYETHI M OLUEHHBATH PEALHOCTE NOJYUISHHOTO 3HAYCHUA (DH3HYECKOH BETHYHHBI,

peliaTh KAYECTBEHHBIC 3a[auH: BLICTPAHBATH JIOTMYECKH HENPOTHBOPECYHBYI) UEMOYKY
pacCyAZICHHIT ¢ ONIOPOi HA M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M H3HYCCKHE ABIICHHS;

HCTIONB30BATL MPH  pelicHHH  yd4eDHBIX 32734  COBpEeMeHHBIC HH(OPMALMOHHBIE
TEXHOMOTHH [UIA MOHCKA, CTPYKTYPHPOBAaHUS, HHTEPHPETALHH W MpeAcTaBieHHA yueDHOH M
HaydHO-noNyaapHoil MHOpMaLHK, NOJAYHEHHOH M3 Pa3IHYHLIX HCTOYHHKOB, KPHTHYECKH
aHAIM3HPOBATE MOMY4aeMyI0 HH(popMaLHIO;

OOBACHATL NPHHIMITE JICHCTBHA MAIHH, NTPHOOPOB H TEXHHYECKUX YCTPOHCTR, paijiMyaTh
YCIOBHA HX BGe30MacHOT0 HCNOIB30BAHHA B NTOBCEHEBHOM MHIHM;

NPHBONTE MPHMEPB! BKIAJA POCCHHCKHX 1 3apyDeikHBIX YHEHBIX-(HIHKOR B PA3BHTHE
HAYKH, B ODBACHEHHE MPOIECCOR OKPYKAIOIIETO MHPA, B PA3BHTHE TEXHHUKH H TEXHOIOIHH;

HCIIOUIB30BATh  TEOPETHYECKHE 3HAHHA 10 GH3MKE B MOBCEAHEBHOH JKM3HH 1A
obecneuenns GezonacHOCTH NpH oDpalleHHH ¢ NPHOOPAMH H TEXHHYECKHMH YCTPOHCTBAMH, 118
COXpaHEHHA 30POBbLA 1 cOOMIOIEHHA HOPM IKONIOTHYECKOTO MOBEIEHHA B OKpYy&Katomieii cpene;



paboTaTk B IPYIIE ¢ BHIMOJIHEHHEM Pa3IHYHbIX COUHAILHBIX Pojeil, NIaHHpoBaTh paboTy
rpynnbl, palHOHATBHO pacnpeleiaTh 00A3aHHOCTH M [IAHMPOBaTh AEATENBHOCTH B
HECTAHJAPTHBIX CHTYALUAX, AJACKBATHO OLCHHBATL BKIAJ KAK/I0r0 M3 YYACTHHKOB IPYIILI B
penleHie paccMaTpiBaemMoil npodieMsl.

Conepxanue odyuenus
10 KJIACC

Pasgen 1. @u3nKa U MeTO/IbI HAYYHOTO NO3HAHNS
®uznka — Hayka o npHpoae. Hayunwle MeTonwl mosHaHHa okpykawuiero mupa. Pons
IKCTIEPHMEHTA 1 TEOPHH B MPOINEcce NO3HAHHA MPHPOILL. JKCOCPHMEHT B (DH3HKE.
Mogennposanne (u3MvecKkuX ABICHHI W npoueccos. Hayunwie runoressl. Pusndeckne
3aKOHBI B TeopuH. | panniel npuMeHIMoCTH (H3HYecKHX 3akonoB. [IpuHnoun cooTBeTCTBHA.
Pone # sMecro (M3HKH B (DOPMHPOBAHHH COBPEMEHHOH HaydHOH KapTHHBI MHpa, B
NPakTHYECKOH JEATENBHOCTH 0.
Hemoncmpayuu
AHANOroBBIE H HH(POBLIE HIMEPHTENILHBIE NPHOOPLI, KOMITLIOTEPHBIE JATYHKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannveckoe npwakeHne. (OTHOCHTENBHOCTH MexaHWueckoro aBwaxeHusa, Cucrema
orcuéra. Tpackropua.

[lepemerienne, ckopocTh (cpeaHss CKOpPOCTb, MIHOBCHHAA CKOPOCTL) H YCKOpPCHHC
MAaTCPHAIBHON TOYKH, HX NMPOCKUHH HA OCH CHCTeMbl Koopauuat. CloskeHHMe NepeMereHuii u
CJI0KCHHE CKOPOCTCH.

PagHOMEpHOE M PABHOYCKOPEHHOE NPAMOJIMHEHHOE JBHAeHHE. ['paQHuKkn 3aBHCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHA, IIYTH M EPEMELIEHHA MATEPHAIBHOH TOUYKH OT BPEMEHH.

Ceoboanoe najeHue. Yekopenne cBoDOAHOIO HALEHU,

Kpusonuueiinoe apwkenue. Jlpmwkenne marepHansHOH TOYKH 110 OKPYKHOCTH €
MOCTOAHHONH 1O MOIYII0 CKOPOCTBIO. YTioBas CKOpPOCTh, NHHEHHas ckopocts. [lepwon wu
yacToTa oOpamennsa. LlenTpocTpemMuTensHoe yeKopeHHe.

Texuuueckne ycTpoHCTBA H  NPAaKTHUYECKOE NPUMEHEHHE: CHHIOMETP, [BHIMKCHHE
CHapAI0B, LEMHbIE H PeMEHHbBIE [TepeIaUn.

Hemonempayuu

Mogens cHeTeMsbl 0TCYETA, WLTIOCTPALIMS KHHEMATHYECKHX XapakTepHCTHK JIBHKCHHA.

[lpeobpazoBanue ABIKCHHH € HCMONLIOBAHHEM MIPOCTLIX MEXAHH3MOB.

[Tagenne Ten B BO3/AYXE U B PaspeikeHHOM MIPOCTPAHCTBE.

Habmoenue aBmKeHns Tena, OPOIIEHHOTO NM0J1 YIJIOM K FTOPH3OHTY H FOPH30HTAIBHO.

M3mepenne yekopeHua cBobO/IHOTO NaaeHuA,

Hanpasnenue CKOPOCTH NPH JIBHAESHHH N0 OKPYAHOCTH.

Vyenuyeckuil sxcnepumenm, rabopamopusie pabomu

H3zyuenne HepaBHOMEPHOTO ABHKEHHA C LEBIO ONPEIEIeHIs MIHOBEHHOH CKOPOCTH.

Mcenenopanne  COOTHOIIGHHS — MEKIY — NYTAMH,  MPOMISHHBIMH — TenoM  3a
MOCe0BATEIbHBIE PABHBIE TMPOMEKYTKH BPEMEHH MPH PAaBHOYCKOPEHHOM JBHKEHHH C
HAYATEHOH CKOPOCTLIO, PABHOH HYIIHD.



H3yuenue IRHKEHHA IAPHKA B BAZKOH HHIKOCTH.

H3yuenne nEMKEeHHA Tela, OPOIISHHOTO TOPH30HTAIBHO.

Tema 2. unamura

Ipunuun ornocurensHoctd Nanunes. Ieperii 3akon Helotona. Haepunansisie cHeTEMBL
oTcuéra.

Macca rena. Cuna. IlpuHuun cynepnozuumu cwi Bropol 3akoH Heworona s
MaTepraneHOH ToukH, Tpernii 3akod HeloToHa 1na MaTepHALHEIX TOYEK,

Jakon secemuproro Tarotenus, Cuna taxectr. [lepras KOCMHYECKas CKOPOCTS,

Cuna ynpyrocti. 3axon ['yka. Bec Tena.

Tpenne. Buawl Tpenus (nokosa, ckonekeHus, kauenua). Cuna tpenns. Cyxoe TpeHue.
Cuna Tpenus CKoNbAEeHHA W cuna Tpenud nokod. Koaddmument tpenna. Cuna conpoTHeneHHs
MpH IBHACHHH TEa B KHIKOCTH WIH rase.

[locTynatensHoe 1 BpalaTenbHOE ABHAKEHHE abcomoTHo TBEpAOro Tena.

MomeHT cHaBl OTHOCHTENBHO ocH Bpamenus. [lnewo cunwi. Ycaoeus pasHOBecHA
TBEP/IOIO Tena.

Texuuyeckde yerpoiicTBa W NpakTHYECKOe NPHMEHEeHHe: NOALIHIHHKM, JIBHMKEHHe
HCKYCCTBEHHBIX CITYTHHKOB.

Hesonempanuu

Henenne wHEPIHH.

CpapHeHHe Mace B3AHMOACHCTRYIONIHX TEJ.

Bropoii sakon Herotona.

Hamepenne cun.

ClnosKeHHE CHIL

3aBUCHMOCTE CHIIBI VIIPYTOCTH OT AC(OpMaLHH.

Hepecomocts. Bee Tena npy yekopeHHOM MoabEME H MaJICHHH.

CpaBHeHHe CHII TPCHHA MOKOA, KAYCHHA H CKOILKCHHA.

YeiioBua paBHOBECHA TBEPAOTO Telld. Bkl paBHOBECH:.

Vuenwueckuii axcnepumvenm, aatopamaphsie paoonsi

Hayuenne jaBuzkenns OpycKka no HAKIOHHOH MIOCKOCTH,

Hcenepopanie 3aBHCHMOCTH CHIL YOPYIOCTH, BOZHHKAIOIIMX B [IPYKHHE H PE3MHOBOM
obpasue, oT ux aedopmalmi.

Mcenenoranne yenoBHii paBHOBECHA TBEPIOTO TENd, HMEIONIETO OCh BPALIIEHHA.

Tema 3. 3axonst coxpanenus 6 Mexanuxe

HMmnynec MaTepHansHOH TOYKH (Tea), CHCTEMBI MATEPHAIBHEIX ToueK. HMnynse cunsl 1
H3MEHCHHE HMIYIIbCA Tena. 3aKoH coXpaHenus UMNynbea. PeakTHBHOE ABHAKEHHE.

PaboTa cunsl. MomHoCcTs CHAEL

Kunernueckasa sueprus marepuanshoii Toukd. Teopema 00 M3MCHEHHMH KHHETHYCCKOI
IHEPTHH.

[Morenupansras sneprus. TloTeHumansHas SHeprud YNpyro AeopMHpPOBAHHON NPYKHHBL
[MorenuuansHas sHeprua Tena BOIH3H NOBEPXHOCTH 3eMITH.

[MoreHuMansHble W HenoTeHUHANBHEIE CHIBL. CBA3s paboThl HENOTEHIMANLHEIX CHI C
HIMEHEHHEM MEXaHUYEeCKOH IHEPrul CHCTEMBI Tel. 3aKOH COXPAHEHHA MEXaHHHECKOH IHeprin.

Yopyrue u Heynpyrue CTOITKHOBEHHA,

Texnnuyeckne ycTpoiicTBa M NMPakTHUECKOE NMPHMEHEHHE! BOJOMET, KOMEp, NMPYKHHHBII
MHCTONET, JBHAKEHHE PaKeT.

Hemonempanuu



Jakon COXPaHCHHA HMITY/ILCA.

Peaktusnoe OBHMKCHHC,

ﬂﬂpﬁ}'{{lﬂ MOTeHUHATBHOH JHEPIHH B KHHETHHYECKYIO H Gﬁpﬁ'l‘liﬂ.

Vuenuueckui sxcnepusmenm, aabopamopusie padonsi

Hfi}l"-IEHHC adCoIOTHO HEVIIPYTOIe yiapa © [NOMOWMBHY [ABYX OJHHAKOBBIX HHTHAHBIX
MAATHHEOB.

Mcenenosanne cpasu paﬁﬂTbl CHIBI € H3IMEHEHHEM MEXaAHHHECKOI FHEPIHH TEna HaA
NMPUMEPE PACTAKEHNUSA PE3NHOBOTO KIyTd,

Paznen 3. Moaekyasipias pH3HKa H TEPMOIHHAMHKA

Tema 1. Ocuosbl MOTEKYAAPHO-KUHEM UUECKON MeEopult

OcHOBHEIE MONOKEHIA MONEKYIAPHO-KHHETHYECKOH TEOPHH H HX OMLITHOE 000CHOBAHHE.
bpoynosckoe memaenue. dudysma. Xapaktep ABIDKEHMA H  B3aUMOJEHCTBHA dacTHIL
pemiecTsa. Mojenn crTpoenua rasos, AuakocTeil m TBEPIBIX Ten M OOBACHEHHE CBOICTB
BEIecTBa HAa OcCHOBe 7THX Mojened. Macca u pasmeps monexyn. Konudectso Beulectsa.
[MocTosnHas Aporaapo.

Tennopoe pasHosecne. Temneparypa u ¢€ namepenne. [llkana remneparyp Llenscus.

Mojens ujeansHoro raza. (OCHOBHOE YpaBHEHHME MOJEKYNSPHO-KHHETHYECKOH Teopuu
HACATEHOTO Trasza. AOCOMIOTHAS TeMNeparypad Kak Mepa CpeaHed KHHETHYECKOH JHEprum
TENAOBOTO ABHeHHA wuactui raza. llkama temnepatyp Kenseuua. ['a30Bbie 33aKOHBI
Vpaesuenne Mengeneera—Knanefipona. 3axon JansTona. M3onpoueccel B wjaeankHOM Ta3e ¢
MOCTOAHHBIM KOJIMYECTBOM BemecTra, ['patmieckoe mpencTaBieHHe M30TIPOLIECCOR: H30TEPMA,
H3oxopa, nzobapa.

Texundeckue yeTpoiicTBa H NPAKTHYCCKOS MPHMCHCHHE: TEPMOMETP, DapoMeT).

Hemonempayuu

OnwiTel, A0Ka3BIBAIOIIME JHCKPCTHOEC CTPOCHHC BeulecTBa, (oTorpadMu  MOIEKy
OPraHHYeckiy CoOe/IMHEHHHH.

Onerrel no audupysun suaKoCcTeH 1 rasos.

Moens DpOYHOBCKOIO JIBHIKEHHA.

Moens onsita Hltepna,

OnBITEL, I0Ka3bIBAIOUIHE CYUIECTBOBAHHE MEKMOICKYIAPHOTO B3aHMOICHCTBHA.

Mojens, HATCTPHPYIOIAS NMPHPOIY JABIEHHA Ta3a Ha CTEHKH cocya.

OnpITh, WUTHCTPHPYIOIIHE YPABHEHHE COCTOAHMS HACAILHOTO ra3ad, H30MPOIECCHI,

Vuenuueckuii axcnepunenm, aatopamophsie patonisl

Onpepenciie Macckl BO3AYXa B KIaccHO KoMHATe Ha OCHOBE H3MmepeHuil o0bEma
KOMHATBI, JaBICHHA H TEMIEpaTyphl BO3AYXa B HEll.

HccneaoBanne 3aBHCHMOCTH ME# LY MapaMeTpaMH COCTOSHHSE PaspekcHHOro rasa.

Tema 2, Ocnoem mepmodunamuru

TepMoaunamuyeckas cuctema. BHYTPEHHSR SHEPrUs TEPMOAHHAMHYECKOH CHCTEMBI M
crocodel eé uiaveHenns. Koangectro tennorel W pabota, BHYTPEHHAR JHEPIHA OJHOATOMHOTO
HAealBbHOTO raza, Buas TENMONEpeJay ;. TENIONpPOBOJHOCTE, KOHBEKIIHA, H3INTYHEHHE, YoiensHan
TEMIOEMEOCTR BelecTrd, KoauyecTBO TeniaoThi pH TEnnonepe/ade.

[Tonstne o006 ammabatHom npoiecce. Ileppuiii 3akon TepMmomuHaMmukH., [IpuMenenue
MEepPBOTo 3aK0HAa TEPMOAMHAMHKH K H3onpoueccaM. ['padmueckan untepnperauns paboTsl rasa.

Bropoii 3akon Tepmoannamuki. HeobpatumocTs npotieccoB B npHpo/e.



Tennospie Mamunet, [lpunnune: aeficteua Tennoseix Maumn. [lpeodpasosanua snepruu B
Tennoseix MamnHax. Koadduument nonesnoro aeiicreua tennosoit mammnel. pkn Kapao u
ero KodppULHeHT Nole3Horo AeicTBHA. JKOIOIHYCCKHE NPODAEMBI TEIIIOIHEPTeTHKH.

Texuuueckue }"CTPDECTBE H OpakTHHECKOE [pHMEHEHHE: JBUTaTellh BHYTPEHHETO
CropaHuH, OLITOBO XOJIOAHITBHHE, KOHAHUHOHED.
Hemonempanuu

M3meHeHne BHYTPEHHEH 3HEPrHM Tena TPH COBEpIIEHMM padoThl: BBIIET NMpoOKM M3
OYTBUIKH NOJI ACHCTBHEM CKATOTO BO3AYXa, HarpeBanue >pupa B JATYHHO#H TpyOKe nyTém
TPeHHs (BHACOIEMOHCTPAINSA ).

HaMenenne BHYTPEHHEH SHEPIHH (TEMNEPATYPH) TEMa NPH TENIoNepenade.

OneiT no annabaTHOMY pacIIHPEHHIO BO3AYXA (OMLIT ¢ BO3AYIIHLIM OTHHBOM).

Mo aem napoBoi TypOHHEL, ABHraTens BHYTPEHHETO CTOPAaHH, PEAKTHBHOTO ABHTATENS.

Vuenuwueckuti sxcnepusenm, aratopamopitsle pabomst

W3sMepenne yaensHol TeNMOEMKOCTH.

Tema 3. Acpezamuwie cocmoanun eenjecmea. Pazoevie nepexodn

MMapooGpazosanne u  koWjgeHcauus. Mcenapenwe W kunenwe., AOcomwotHas H
OTHOCHTENILHAS BAAKHOCTL BO3/Ayxa. Haceimennwiii nap. YiensHas tensora napoo0pasoeaHud.
3aBHCHMOCTE TEMITEPATYPhLl KHIEHHS OT JaBleHus.

Teépaoe teno. Kpucrannuueckne n aMopdneie Tena, AHH30TPONHA CBOHCTBE KPHCTALIOR,

Huarue wpuctannel. CoepemenHbie Marepuansl. [lnasnenne W kpHeTannuzauma. YiaensHas
TennoTa miapneHns. CyonuManmia.

Ypapnenue TennoBoro damanca.

Texuuyeckue ycTpolcTBa M MPAKTHYECKOC NPHMCHCHHE: THIPOMETP W HCHXPOMETP,
KUIOPHMETP, TEXHOJOTHH  MOJYyYCHHS  COBPCMCHHBEIX — MaTcpHalnoB, B TOM  4HCIC
HAHOMATCPHANOB, H HAHOTCXHOIOT UL,

Hemoncmpayuu

CrolcTBA HACKILGHHBIX 1APOR.

Kunexue npu NOHMKEHHOM JIaBICHHH.

Crocodsl H3MEPEHHA BIAKHOCTH.

Habmojenne Harpepanus W nasieHus KPHCTAIUIMMECKOTO BELIECTBA,

HdemMoHCTpauMa KpHCTAIIOR.,

Vuenwueckuli axcnepimenm, aabopamopnsie pabomnl

M3mepenie 0OTHOCHTEIBHOH BIAKHOCTH BO3IYXA,

Payien 4. DaerTpoiHHaMHKa

Tema 1. Inexkmpocmamura

DnexkTpulalMa Ten. DnexTpHueckuil  3apax. JlBa BMOa SNEKTPHYECKMX  3apA/IOB.
[IpoBOAHMEKN, AHIIEKTPHKH H NOIYIPOBOHHKH. 3aKOH COXpaHEHHA IEKTPUYECKOro 3apaia.

Bsaumopeiicreme  sapanos.  3awon  Kynowa,  Todeunslii  anekrpuueckuii  3apai.
Dnexrpudeckoe noje. HanpaménHocts Wiekrpuueckoro nosas. [TpuHuMn  cyneprosuimu
MMEKTPHUECKUX noeit. JInHHH HANPSKEHHOCTH NEKTPHUECKOTO MO,

Pabota cun  anexrpoctatmdeckoro  noas.  [lorenmman.  PazHocTs  MOTEHIMANOB.
[IpoBoaHHKH H AHANEKTPHKN B JIEKTpOcTaTHYeCKOM moze. JnanekTpiiueckas MpoHHIIAEMOCTb.

JnexkTpoéMkocTh. KonaeHcaTtop., DnekTpo€MKOCTh MIOCKOTO KOHAEHCAaTOpa. JHEprus
3apAIKEHHOTO KOHAEHCATOPa.



Texnuueckue ycTpoiicTBA W NPAKTHYECKOE NPHMEHEHHE: WIEKTPOCKOM, IEKTPOMET].
WICKTPOCTATHYCCKAA 3alIMTA, 3a3CMIICHHE WICKTPONpHOOpPOB, KOHICHCATOP., KOMHPOBAILHBIH
annapar, CTpyiusii npuurep.

Hemonempayuu

YerpoicTBo U NPHHLMI AHCTBHS MIEKTPOMETpA.

BaaumoeiicTeie HAYIEKTPUIOBAHHLIX TEJl.

DNEKTPHHECKOE NOJIE 3apPAKEHHBIX TEI.

[TpOROAHHKN B MEKTPOCTATHHECKOM TOJIE,

DNEKTPOCTATHHECKAS 3ATIHTA.

JHAMeKTPHKH B IEKTPOCTATHYECKOM TIOJIE,

3aBHCHMOCTE  WEKTPOEMKOCTH TMIOCKOTO KOHJAEHCAaTOopa OT NAOHIAAH  TUTACTHH,
paccTOAHIA MEAIY HHMH H JHIIEKTPHYIECKOH MPOHHIIAEMOCTH.

OHeprus 3apaKeHHOr0 KOHAEHCaTopa.

Vuenuueckuit sxcnepuntenm, aabopamophbie padonsi

HamMepenue 2eKTPoEMKOCTH KOHIGHCATOPA.

Tema 2. Hocmoanuwiit 21exmpuyeckuit mow. Toxu & paziuunsx cpeoax

DNeKTpHYecKHil ToK. YCIOBHA CYINECTBOBAHMA WIEKTpHYECKoro Toka. Mcrounukn Toka.
Cuna Toka. TocTosHHEI TOK,

Hanpssxenne, 3akon Oma s y9acTKa HETn.

DneKTpUIecKoe COMPOTHBIIEHHE, VYaensnoe COTIPOTHRIEHHE BEIIECTBA.
[locnenopatenbHOE, MAPAISTBHOE, CMEIIAHHOE COSTMHEHHE TPOBOIHHKOR,

PaboTa anexTpuueckoro Toka. 3akon xoyna—/lenna. MomHOCTE AMEKTPHYECKOTO TOKA,

DNEKTPOABHKYLIAA CHIIA B BHYTPCHHEE CONPOTHBICHHE MCTOYHHKA Toka. 3akon Oma ang
MOJHOMH (3aMKHYTOI ) NCKTPHYCCKOH e, KopoTKoe 3aMbIKaHHe.

DNEKTPOHHAS MPOBOIHMOCTE TBEPIBIX METAIUIOB. 3aBHCHMOCTE CONPOTHBIICHHA METANIIOB
OT TeMmneparypbl. CBepXIpoBOINMOCTS.

neKkrpHyeckuii Tox B Bakyyme, CBOHCTBA MIEKTPOHHBIX TYHKOB,

TMonynposoauuku. CoOcTBeHHAs W NPHMECHAs  [IPOBOJMMOCTE  [IOJYIPOBOJAHHKOR.
Croiictea p—n-niepexoa. TToaynpoBoHHKOBRIE TPHOODEL

DNEKTPHYECKHI TOK B PACTROPAX M PACIUIABAX SJICKTPONHTOB., DIEKTPOIMTHYECKAs
JHCCOLHALIMA. DICKTPOJIHS,

DnexTpHuecknii TOK B razax. CaMoCTOATENBHBIH H HECAMOCTOATENBHLIN pazpan. MonHaua,
[Tna3zma.

Texnuueckue ycTpoiicTBa M NPAKTHYECKOE MNPHMCHEHHE: aMIEPMETP. BOJBTMETP.
peocTaT, HWCTOYHMKH TOKAa, ICKTPOHArpesaTelbHbiC MPHOOPLL,  WICKTPOOCBETHTEIbHBIC
NpHOOPEl, TEPMOMETP CONPOTHBIACHHA, BaKYYMHBIH [AHOL, TEpPMHCTOPLl W (POTOPE3IHCTOPEL,
NOAYNPOBOJHHKOBLIH HO/, raIbBaAHHKA.

Hemonempanuu

HM3Mepenue CHITbl TOKA M HATIPHKEHHA,

FaBHCHMOCTR CONPOTHERAEHHA HIAHHIAPHYECKHX NPOBOJHHKOBR OT JUIHHBL, THIOHERIH
NONEPeHHOro CeHEHHA H MaTepHalia.

CMemanHoe coeMHEHHE TTPOBOTHHKOB,

[Ipamoe w3MepeHHne 2neKTpoaBHKYIIEeH cwibl. KopoTkoe 3aMbIKaHue rajibBaHHYECKOIO
WIEMEHTA M OLIEHKA BHYTPEHHET O COMPOTHBIIEHHA.

3aBHCHMOCTE COMPOTHBISCHHA METAITIOB OT TEMITEPATYPHI.

[1poBOAMMOCTE IMEKTPOJIHTOR.



Hcekporoii paspan n npoBoIHMOCTL BO3IYXA.

OIHOCTOPOHHSAA MPOBOJHMOCTE JIHOIA.

Vyenuueckui IKCREDUMENRTH, ,’IHT;HPHH]‘HPHME pﬂ'ﬁﬂ‘ﬂ”ﬂ

M3yueHue cMeanHoro coeIMHEH!S PEIHCTOPOR.,

Hamepenue  2eKTpOABHAKYIIEH CHIOBI  MCTOYHHKA TOKA W €0 BHYTPEHHEro
COTPOTHBIICHHA.

Habmoaenue snekrponmsa.

MemnpeaMeTHBIE CBA3H

Mayuenne kypca ¢msuxku Oazoporo ypoeHs B 10 knmacce ocymecTBasercs ¢ yueTom
COJCPIKATEIBHBIX  MEAKNPEAMETHRIX CBA3CH C© KypcaMM MATeMaTHKH, OMONOTMM, XHMHH,
reorpai U TEXHOIOTHH.

Mexcnpedvemubte nowamus, CBA3AHHBIE C H3YYCHHEM METOJOB HAYYHOTO MO3HAHHA:
SBlIEHHEe, Hay4Hbli (akT, runovesza, QuiNdeckas BENMUYMHA, 3aKOH, Teopud, HabmoaeHmne,
IKCMIEPHMEHT, MOICTHPOBAHHE, MOJIENbL, H3IMEPEHHE.

Mamenmamuxa: pellleHHe CHCTEMBl  YpaBHeHHMH, /HHeiiHas (yHKOHA, napadona,
runepfona, ux rpaukn U cBoilcTBa, TPHIOHOMETPHYECKHE (DYHKLIMHN: CHHYC, KOCHHYC, TAHTEHC,
KOTAHI'EHC, OCHOBHOE TPHIOHOMETPHUECKOE TOMKIECTBO, BEKTOPhl M HMX INPOSKIHH Ha OCcH
KOOP/HHAT, COKEHHE BEKTOPOB,

Buonocua; MEXaHMUYECKOE JBHKEHHE B KHBOH npupone, muddysus, ocmoc, tennoodMeH
JKHBBIX OPraHM3MOB (BHIBI TEIIONEPENayH, TEMIOBOE PABHOBECHE), WICKTPHUECKHE ABJICHHA B
JKHBOH PHPOIE.

Aumus: THCKPETHOE CTPOEHHE BEIIIECTBA, CTPOSHHE ATOMOB M MOJIEKYII, MOJb BEIIECTBA,
MOJIApHA8 Macca, TCIUIOBBIC CBOCTBA TBEPABIX TeM, KWIKOCTEH M raioB, ICKTPHUCCKHE
cBOICTBA METAIUIOB, JCKTPOIHTHYCCKAA IHCCOLMALINA, TANLBAHIKA.

Feozpaghus: BnaxHoCTL BO3MYXA, BETPEL, DapoMeTp, TepMOMETP.

Texnoroeus: nMpeodpazoBaHHe ABHAKCHHIT C HCMIOIL30OBAHHEM MCXAHH3IMOB, Y4&T TPCHHA B
TEXHHEE, MOIIIHITHHEHR, HCNONLB3OBAHHEC 3aKOHA Eﬂ}{paHEHHH HI'\-'I]I}'JIhCH B TCXHHKE {pﬂﬁﬁ’i'ﬂ.,
BOJAOMET M JIPYIHME), JIBUIaTelk BHYTPEHHErO CropaHds, naposas TypOuHa, OslToBOi
XNOMOAMIBHHE, KﬂHJlHLlI’H'JHEp, TEXHOIOI'HH [IﬂJI}’LIEHIIJI C{)BPEM‘EHHHX Mﬂ'I'epHﬂJlﬂH-. B TOM YHCIE
HAHOMATEPHANIOB, M HAHOTEXHOJIOIMM,  IEKTPOCTATHYECKas  3alpra,  3ajeMleHHe
FIEKTPONPHOOPOB, KCEPOKC, CTPYHHBIH  TIPHHTEP, 3IEKTPOHArpeBaTeNbHBIE  TPHOOPSI,
WEKTPOOCBETHTENBHEIE MPHOOPLI, ralbBaHHKA.

11 KJACC

Paznen 4. DiaeKTpojHHAMHKA

Tema 3. Maznummnoe noae. I1eKmpomMazHumMHan UHOYKWUR

[TocToanHbie MarHuThl. B3auMoJeHCTBHE MNOCTOAHHLIX MAarHuToR. MarnutHoe none.
Bekrop maruuTHOH MHAYKIMH. TIPHHIHT CYyNepnosuiMy MarHuTHeIX noneil. JIMHuH MarHuTHO#H
MHAYKIHH, KapTHHa THHHI MarddTHOI HHAYKIHH 10718 NOCTOAHHBIX MarHHTOB,

MaruuTHoe noje npoBoAHHKa ¢ TokoM., KapTuHa NMHME HHAVEIHH MarHuTHOTO nojs
JTHHHOTO NpAMOTD TPOBOJIHHKS M 3aMKHYTOIO KONBLUEBOTO MMPOBOAHMKAL, KATYIIKH C TOKOM.
Onwit Dpcrena. B3auMoaeiicTBHE NIPOBOHHKOB € TOKOM.

Cuna Amnepa, e€ MOZYTh W HaNpaBlIeHHE.

Cuna Jlopenua, eé momyne W HanmpaBieHde. /|pHiKeHHWe 3apaiKeHHOH YacTHIBI B
0JHOpOJHOM MarHuTHoM none. Pabora cunwl Jlopenua.



Asnenue osnekTpoMaruuTHOH uMuaykuuu. [loTox BekTopa MarHMTHOH —HHIYKIMH.
DNeKTPOABHAYILAA CHIA MHAYKIHH. 3aKOH YIeKTpoMarunuTHoll nugykuun Dapaes.

Buxpesoe wiekTpHHecKoe rofe. DIEKTPOJBHIKYLLAA CHIA HHAYKUHH B NPOBOJHHKE,
JBHAKYILEMCH NOCTYNATENEHO B OJHOPOIHOM MATHHTHOM [10J1e.

[pasuio Jlenua.

HunykrneHocTs. JBieHHe caMOHHIAYKIHH, DIEKTPOABIGKYIIAN CHIA CAMOHHIYKIHH.

DHEPrua MarHMTHOTO MOJIA KATYIIKH ¢ TOKOM.

DNEKTPOMArHHTHOE MOJIE.

Texnuueckne ycTpoiicTBA W TIPAKTHMYECKOE TNPHMEHEHHE: TOCTOAHHBIE MATHUTBI,
MEKTPOMATHHTBI, JMEKTPOJIBHIATE b, YCKOPHTEIH 3IEMEHTAPHBIX YACTHIL, HHIYKIIHOHHASA MeYb.

Hemonempayuu

OneiT Dperena.

Otknonenne 3NEKTPOHHOTO MyYKa MarHHTHBIM MOTIEM.

JIHHHK HHIYKIIHH MarHHTHOTO TIOJI.

BiaumojaeiicTeie JBYX NPOBOJHHKOR C TOKOM.

Cuna Amnepa.

Heiicrene cunel JlopeHila Ha HOHBI WEKTPOIHTA.

Arnenue MEKTPOMArHHTHOH HHAYKIHH.

[paenao Jlenma.

3aBHCHMOCTD JIEKTPOIBHYILEH CHIB HHIYKIIMH OT CKOPOCTH M3MEHEHHS MArHHTHOTO
MOTOKE.

Henenne caMOMHAVKIIHH,

Vuenuveckuil oxenepuntenm, aabopamopubie pabonot

HM3yuenne MarHHTHOIO M0JIA KaTYIIKH ¢ TOKOM.

Heenegopanne IeicTBHA MOCTOAHHOTO MAarHHTa Ha PAMKY C TOKOM.

Hccaeaosanne ABaeHHA YICKTPOMAr HHTHOI HHIYKIIHIL

Pasznea S, Kosebaunsi v BOJIHBI

Tema 1. Mexanuyeckue u 3AeKmMpoMazHUmMHbLE KOTeOanuA

Konebarensnas  cucrema. CroDojiHBIe  MexaHHYeckHe kKonebDadusa.  [apMoHu4eckune
konebauua. [lepwoa. wactora, ammmtyna w dasa konebanui. [IpyKHHHBIH MasTHHK.
MatemaTHiecknii MasTHHE., YpaBHeHHe rapMoHHuecknx koneGanmii. [Ipeepauienue 3nepruu
IPH TapMOHHYECKHX KoeGaHumx.

Konebarensubii koutyp. CpoOoaHble IMEKTPOMArHUTHBIE KoneOaHHS B HMICAITBHOM
KonebaTeNIbHOM  KOHTYpe. AHANOrMd MEKIY MEXAHHYECKHMH M WIEKTPOMarHHTHBIMH
konebanuamu. Popmyna Tomcona. 3akoH cOXpaHeHHS IHEPIrHH B HICATLHOM KoleDaTenbHOM
KOHTYpE.

[Ipeacrasnenue o saryxaiommx konedanuax. BeiHykaenHbie MexaHHueckHe KonebDaHua.
PesoHaHc, BeIHYAKIEHHBIC MIEKTPOMArHHTHBIE KoJieDaHus,

[Mepemennsiii Tok. CHHYCONIANBHBIN NepeMenHblii TOK, MONIHOCTE NEPEeMEHHOTO TOKA.
AMINHTYIHOE W JeHCTBYIONIEE 3HAYEHHE CHITR TOKA M HANPSKEHHA.

Tpancipopmarop. TlpoussoacTso, nepefada W noTpedieHHe INEKTPHYECKOH IHEPrHM.
IKONOTHUECKHE PHCKH MPH  TPOH3BOJACTRE 2MEKTpo3Hepruu. KyabTypa HCNoONb30BaHHA
WEKTPOIHEPTHH B MOBCETHEBHOMH AH3HHML

Texnnueckne ycrpoiicTBa M NPaKTHYECKOE TPHMEHEHME: 3IEKTPHUECKHI 3BOHOK,
reHepaTop MepeMEHHOT0 TOKA, THHHH VIEKTponepeay.



Hemonempayuu

Hecenenopanue napaMeTpoB KonedaTenbHol cHCTEMBI (MPYAKHHHBIH WIH MaTeEMaTHYECKHUIT
MAATHHK).

Habmoaenne saryxalomux Kojedauuii.

Hecnenopanie CBOHCTB BRIHYKIECHHKEIX KoJeDaHMii.

Habmoaenue pezoHaHca.

CroDOHBIE FWEKTPOMATHHTHRIC KoneOanus.

OcumpnaorpaMMel  (3aBHCHMOCTH  CHIIBI  TOKA M HANPMKEHWA OT BpPEMEHH) 78
HWIEKTPOMATHHTHEIX KONeOaHmii.

PeszoHane npH NoCHeNoRATENRHOM COSIMHEHHH PE3MCTOPA, KATYIIKH HHIVKETHBHOCTH M
KOHJIEHCATOpa.

Mo aens THHHK STEKTpoONepeaH.

Vuenuveckuti sxcnepumenm, aratopamopitsie pabomst

Hccnegopanne 3aBHCHMOCTH NEPHOJA Manbix koneOaHHil rpysa HA HHTH OT JUTHHBI HHTH I
Macchl Ipysa.

Heeneqosane nepeMeHHOrO TOKA B UENH W3  NOCHSI0BATENBHO  COE/HHEHHKIX
KOHJIEHCATOPA, KaTyIIKH H pe3ucTopa.

Tema 2. Mexanwueckue u 31eKmpoMazHumHbIe 6OTHB

Mexauuyveckne BOJHBI, yenorHa pacnpoctpanenns. [lTepioa. CkopocTs pacnpocTpaHeHus
w amaHa  BoaHel, [lomepewnwsie u npoponsHeie BostHEL,  MuTepdepenuna w  andpaxuma
MEXAHHYECKHX BOJIH,

3eyk. Cropocts 3ByEa. ['poMrocTs 38yka. Bricota Tona. TemOp 3pyka.

DNEKTPOMArHHTHEIC BOJIHBL YCIOBHA H3NYUCHHA JICKTPOMATHMTHBIX BOAH. B3anmuas
opueHTauud Bexktopos E, B, V B onexrpomaruutHoi Bonne. CpolicTBa JMIEKTPOMATHHTHBIX
BONIH: OTPXKCHHE, [PENOMICHHE, NongpH3auusa, gudpakuns, wuaTephepenund. CropocTs
WICKTPOMArHHTHLIX BOJIH.

[MIkana anexrpoMardnTHbiX BOJH. TIpUMEHEHHE IEKTPOMATHHTHBIX BOJIH B TEXHHKE H
ObITY.

TTpHHUMIEL PAAHOCEA3H W TENEBHIeHUA. PajMoiokatus.

DNEKTPOMATHUTHOE 3ArPAZHEHHE OKPYKAKOLIEH cpejibl.

TexHuueckHe yCTpOHCTBA M MPAKTHYSCKOE NMPHMEHEHHE: MY3BIKAIbHBIE HHCTPYMEHTHI,
YABTPAIBYKOBAA [HATHOCTHEA B TEXHHKE H MEIHLMHE, Panap. pajHonpHéMHHE, TeleBH3op,
aHteHHa, Tenedon, CBY-neus.

Hemoncmpayuu

O6pazoBanue H pacnpocTPaHeHNE NONEPEYHLIX H MPOAONLHBIX BOIH.

Kosebatomeecs Teno Kak MCTOYHHK 3BYKA.

Habmioaenue oTpakenns U NPenoMICHHS MEXaHHYCCKHX BOJIH.

Habmoaenue uurepdeperisnn 4 AH(pakiiii MEXaHHYECKHX BOIIH.

3BYKOBOH pesoHaHc.

HaGaiojieHne CBA3M FPOMKOCTH 3BYKZ M BLICOTHl TOHA C aMIUIHTYI0H M 4acToToil
KogedaHmii.

Mcenenopanne  CBOHCTB  WIEKTPOMAIHWTHBIX  BOJIH:  OTPAXKEHHWE,  NPENoMIIEeHHE,
noagpH3aus, ndpaknns, HHTephepeHIns.

Tema 3. Onmura

['eomeTpuueckas onTHra. [Ipamonuneiinoe pacnpocTpaHeHie cBeTa B OIHOPOIHOI cpene.
Jlya ceeta. TodeuHbIii HCTOYHNK CBETA.



Otpasxkenne cpera. 3akoHbl oTpakenus cseta. [locTpoenne mszobpamennii B niockom
3EpKac.

[penomnenne ceera.  3akoHbl  npenomieHus  cseta.  ADComOTHBIH  nokasarenb
npenomienns, ITonuoe suyrpennee orpamenue. IlpegenbHeiii yroa NOAHOTO BHYTPEHHETD
OTpameHHs.

Hucnepcus ceera. Choxuelii cocras benoro ceera. Lper.

Cobupatomme u  paccenBaronie auH3bl. ToHkas nnH3a, DOKYCHOE PpACCTOAHHE W
ONTHHECKAA CHIA TOHKOH nuH3bl [locTpoenne wiobpamennii B coDMPAIOIINX H PACCEHBAIIINX
nuHzax. PopMymTa TOHKOH THH3EL, YBETHYEHHE, JABASMOE THH30I.

[Tpeaensl NPHMEHHMOCTH TEOMETPHHECKOH OTTTHKH,

Bonnopas ontuka. Hntepdepenuns ceera. KorepeHTHBIE MCTOMHHEH. YcIOBHA
HaOmoAeHHA MAKCHMYMOB H MHHHMYMOB B HHTep(epeHIIHOHHOH KApTHHE OT ABYX cHHa3HBIX
KOTEPEHTHBIX HCTOYHHKOB,

Hudpakunsa  ceera. Judpakumonnas pemérka. Ycnopne HaOmMOZeHHMA TaBHBIX
MAKCHMYMOB TIPH NaJIeHHH MOHOXPOMATHYECKOT0 cBeTa Ha IH(PPaKIHOHHYIO PelieéTky.

[Moaspuzanns ceeTa.

Texnuyeckue ycTpoicTBa M MpakTHHecKOe NpHMEHeHHe: o4k, Jiyna, dqoToanmnapar,
MPOEKIMOHHBI  annmapat, MHKPOCKOI, TelecKol, BOJIOKOHHAs OnTHka, AudpakiuoHHas
pPeImETKa, NOJAPOHIL

HHemorncmpayuu

[TpsamMomiHeiiHOoe pacnpoCTpaHeHne, OTPAKEHHE M npenomieHHe cpeta. OnTHYeCKHE
NpPHOOPET,

[lomoe suyTpennee otpaxenne. Mogens ceetosoaa.

Hccnepopanue cBoiicTe H300pakeHuil B THH3ax.

Moaem MEKPOCKOTIA, TeICCKOTA.

Habmoaenne nutepdepeniini cBeTa.

HabGuwoaenne audpakuun ceera.

HabuwoeHue aucnepenn ceera.

[Moayuenue cnexTpa ¢ NOMOIILKY IPH3MEL

[Tonyuenue cnexTpa ¢ NOMOMBI AH(PPAKIHOHHONH peléTKy.

Habmoaenne moaapH3alig cRETA.

Vuenwueckuli axcnepimenm, aabopamopnsle pabomnl

H3amepenne nokazaTens npenoMICHHA CTEKIa.

Hcenenosanue cBOHCTB H300paskeHHi B IMH3AX.

Habmoaenue qicnepeHu ceera.

Paznen 6. OCHOBBI CHCUHAILHOH TEOPHH OTHOCHTEIBLHOCTH
['pannubl NPUMEHHMOCTH KlaccHuYeckoi mMexaHukd. [locTynartel cneuManbHOH TEOpHH
OTHOCHTENBHOCTH,  HHBAPHAHTHOCTE  MOJAYIH  CKOPOCTH  CBETA B BAKYYME, NPHHIKN
OTHOCHTENEHOCTH DiHImTEHHA,
OTHOCHTENBHOCTE OJIHOBPEMEHHOCTH. 3aMe/UIeHHE BPEMEHH H COKPAIlIEHHE JUTHHEL.
DHEPrHS 1 MMIVIBC PENHTHRHCTCKON HaCTHILL.
CBA3b Macchl ¢ HEPrHei H HMITYIbCOM PEIATHBHCTCKOI YacTHIIbL. DHEPruA MOKos.

Paznen 7. Keantosan ¢puznka
Tema 1. Fnevenmbl Keantinmogoi onmuKu



@Dotonsl. Qopmyna [lnanka cea3n sneprun HOTOHA € €ro YacTOTOH. DHEPrus U HMIYILC
ihoToHa,

Orkpeitne u  ucchenosanue Qoroddpexra. Onwiret A, T Cronerosa. 3akoHsl
dorordiperra, Vpasuenue Diimmreiina ana doroadderra. «Kpacnas rpanuuay orordderra.

Hasnenue ceera. Onwitet [T, H. JleGenesa.

XHMHYECKOEe JelicTBHe CcBeTa.

TexHuveckHe yCTPOICTBA W NPAKTHYECKOE NPHMeHeHHe: (PoTOINeMeHT, (POTOAATHHE,
cosHeuHas Gatapes, CBETOINOL.

Hemonempanuu

DoToadderT Ha YCTAHOBKE C IMHKOROH TUTACTHHOMH.

Hccnenosanne 3akoHoB BHENIHETo oToadfekTa.

CpeToaHoI.

Conneunas Gatapes.

Tema 2. Cmpoenue amoma

Mojens aroma Tosmcona. Oneitel Pesepiopiaa no paccesHuo o -uactui. IlnanerapHas
mojienk aroma. [ocrynarel bopa. Manyuenue u norsoniesne GOTOHOB NMpH epexo/ie aToMa ¢
OJIHOrO YPOBHs SHEpruM Ha apyroi. Bujasl cnexkrpos. Cnekrp ypoBHeH SHepruu aroma
BOJIOpO/IA.

Boanorsie croiicTra yactuil. Bonus ne bpoiing. KopnyckyapHO-BOIHOBOH Iyamnsm,
CrnoHTaHHOE M BRIHYKIEHHOE H3TYIEHHE.

Texnnueckne ycTpoiicTBa M NPaKTHUECKOE TNPHMEHEHHME: CHEKTPaabHBIN  aHaIn3
(CTIEKTPOCKOT), Ta3€ep, KBAaHTOBLI KOMOBIOTEP.

Hemonempanun

Mogens onsita Pesepdopaa.

Onpenenenue UTHHBI BOMILI Ta3epa.

Habmoaenne muneivyaTeix CIICKTPOB HIYYCHUA.

TTasep.

Vuenwieckuii axcnepumvenm, agbopamapisie paooms

HabuojieHue JIMHeRyaToro clekpa.

Tesma 3. Amomnoe nopo

DKCNEPHMEHTHI,  JOKa3bIBAIONIME  CAOKHOCTH  cTpoeHusa  aapa.  OTkpbiThe
pagnoakTHBHOCTH. OnbiThl Pesepdopna no onpenenennio coctapa pannoakTHBHOTO HATYUEHHA.
CpoiicTBa anbda-, bera-, ramMma-u3nyieHns. BansHne paanoakTHBHOCTH HA JKHBBIE OPraHn3MBbl.

OtkpeiTHe mpoToHa M HeiitpoHa. Hyknonnaa mogens sagpa [eiizenbepra—Heanenko.
3apan aapa. Maccosoe uueno sapa. Msoromnel.

Anpa-pacnan. DnekTpoHHBIH M nosHTpoHHbil Dera-pacnag. [Mamma-wsnyuenue. 3akon
paJHOAKTHBHOIO pacrnaja.

DHEpPrus CBA3H HYKIOHOB B aape. Snepusie cunel. Jedext macch aapa.

Anepusie peakunn, Jdenenne u cunres anep.

fAnepusiit peakrop. Tepmosagepusiii cunTtes. [lpobnemel M nepenexkTHBbl  AEPHOI
IHEPreTHKH. DKONOrHYEeCKHE ACNEKThl H/1ePHOH IHEpPreTHRH.

DieMeHTapHBIe HacTHILL. OTKPITHE MO3HTPOHA.

MeToap HabmoaeHHA H PErHCTPALMH AIEMEHTAPHBIX YACTHIL.

(dyHaaMeHTaAbLHBIE B3aUMOASHcTBHA. EAHHCTBO (hH3HIecKoil KapTHHBI MHpA.

Texnuueckue ycTpoiicTBa W NMpakTHUECKOE NMPHMEHEHHE: T03MMETP, Kamepa Bummcona,
AAEPHBIN peakTop, atoMHas bomba.



Hemonempayuu

CHETUHK HOHH3HPYIOLIHX YacTHII.

Vyenuueckuil skenepumenm, aabopamopuste padoms
Hcenenopanue TPEKoB HacTHLL (110 FOTOBRIM (oTorpadusam).

Pazien 8. DieMeHTH aCTPOHOMEN M acTpodHInKH

Drtanel  paseuTua  actpoHoMuu.  [IpukiagHoe W MHPOBO33ZPEHHECKOE  3HAYEHME
ACTPOHOMHH.

Bun seéznnoro neba, Cospeanns, ApkHe 3BEILI, MIAHETH, HX BHIHMOE IBHACHHE.

ConneuHas cucrema,

Connue. Conneunas akTHeBHocTh, Mcetounuk smeprum Commua M 3BE3a. 3BE3ABL, HX
OCHOBHBIE XapakTepHcTHEH. Jluarpamma «CoekTpanbHBIH Kiacc — CBETHMOCTL». 3BE3IBI
rIaBHOIl TOCNENOBATENLHOCTH. 3aBHCHMOCThL «Macca — CBETHMOCTB» A 3BE3A INAaBHO
nocnefosatenbHOCTH.  BuyTpennee crpoenme 3pé€3g.  CoBpeMeHHBIE TNPEACTABIEHHA O
NpOHCX0AIeHHH ¥ B0l CollHLa 1 3BE31. DTNkl KUIHH 3BE31.

Mueunstii [Tyre — nawa Nanaktuka. [onoxkenne u apuxenne Connna e anakruke. Tunel
rafakTHi. PajHoranakTikd | KBasapsl, YépHsie AbIpsl B #1pax rajakTHi,

Beenennasn. Paciumpenne Beenennoil. 3akon Xabona. Paszberanme ranaktuk. Teopus
boasuioro p3peiBa, PemkroBoe HinmyHueHue,

Macimrabuas crpykrypa Beenennoii. Meraranaktuxa.

Hepeménnrie npobieMbl aCTPOHOMIH.

Vuenuueckue natmodenus

Habmioaenns HeBOOPYAKCHHBIM IJIA30M C HCMNOIB30BAHHCM KOMIILIOTCPHBIX MPHIOMKCHHI
JUIA Onpeie/icHH NoNoKeHHA HeDecHBIX 00LEKTOB HA KOHKPETHYIO JaTy: OCHOBHBIC CO3BE31HA
Cepeproro noaymapus H ApKHE 3BE3ILL

Habmonenua B Teneckon Jlyuel, nnaner, Maecunoro [lyTh.

Ododmarmee noBTOpeHne

Poube §M3MKH W aCTPOHOMHH B IKOHOMHYECKOH, TEXHOIOIHYECKOH, COUMANBHOH M
yrHYeckoil  cepax JEATENBHOCTH YENOBEKa, poJb M MECTO (HM3MKH W aCTPOHOMHH B
COBPEMEHHOH HAay4yHOH KaprHHe Mupa, pois  (pH3HYeckol Teopuu B (OpMHpPOBaAHHMH
npeacTapieHui 0 GU3NYECKOH KAPTHHE MUPA, MECTO (DPH3HUECKOH KapTHHBI MHpa B 00LIEM pany
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX NPEACTABICHHI O TIPUPOJIE,

MexnpeaMeTHbie CBA3H

H3yuenne kypca dm3ukn OGazoporo ypoBHA B 11 Kiacce OCYIIECTBIAETCA © YUETOM
COACPIKATENBLHBIX MEKOPEAMCTHLIX CBA3CH C KypcamMH MaTeMaTHKH, OHONOTHH, XHMHM,
reorpauu U TEXHOIOTHH.

Mexcnpednemuste nonamud, CBA3AHHBIE C M3YYCHHCM MCTOJOB HAYYHOIO MO3ZHAHHA:
gBlcHHE, HayuHbli (akT, runoreza, Quindeckas BEAMYMHA, 3aKOH, Teopud, HabnwacHHE,
IKCIEPHMEHT, MOJISIHPOBAHHE, MOJIENE, HIMEPEHHE.

Mamemamuka: penieHHe CHCTEMbl YPABHEHMI, TPUIOHOMETpHYECKHE (DYHKIMN: CHHYC,
KOCHHYC, TAHIEHC, KOTAHMEHC, OCHOBHOE TPHIOHOMETPHHECKOE TOWASCTBO, BEKTOPBI M HX
NPOEKIIHH Ha OCH KOOPJMHAT, CHOMEHHE BREKTOPOB, NMPOHIBOJHBIE WIEMEHTAPHBIX :byl-muuﬁ,
NPH3HAKH TOA00HA TPEYTOJIBHHKOB, ONPEICICHHE MIOMAAH NI0CKHX dhuryp u odbéMa Ten.

Buoaozusn; 3NeKTpUYECKHE ABAEHHA B KHMBOH NpHpoJe, KonedaTenbHBIE IBHKEHHS B
JKHBOI TIPHPO/JE, ONTHYECKHE ABICHHS B JKHBOH TIPHPOJE, ACHCTBHE paaHalliH Ha JKHBEHIC
OpraHu3MBIL.



Xumua: cTpoeHMe aTOMOB M MOJCKYI, KPHCTA/UIHYECKas CTPYKTypa TBEPABIX Tell,
MEXaHH3Mbl 00pa3oBaHiA KPHCTA/LTHYECKOH PEIIETKH, CIIEKTPaIbHBIH aHaIHS.

leozpaghua: maruuTabie noaoca 3eMIH, 3A1€KH MarHUTHBIX pyi, (poToChEMKA 3eMHOH
MOBEPXHOCTH, NPEJICKA3aHHE 3eMIETPACEHHIL.

Texuonrozus: THHUH YIEKTPONEpenay, reHepaTop NepeMeHHOTo TOKa, YIeKTPOIBHIaTelb,
MHAYKUHOHHASA [edb, palap, pagdonpHéMHHUK, TeiaeBwiop, adteHHa, tenedon, CBY-neus,
MPOEKIHOHHBIH annapar, BONOKOHHAA ONTHKA, COHEeHas DaTapes.



TemaTH4YecKkHe Pe3Y.IBETATEL

10 KJIACC _
: KoanuecTso 4acos INeKTPOHHBIE
HaumenoBanue pasienos H Tem ' (undpossie)
Ne n/m Kontpoanusie | [pakTnueckue
NporpaMmbl Beero obpa3zoBaTelbHble
paboTni paboTn
pecypesbl
Pazzen 1. ®H3NKA H METO/Ibl HAYHHOT'O Tlﬂ;_EHﬁHHH
1.1 (PH3MKa H METOJIBI HAYYHOTO MO3HAHHA 2 Bt LK
: G https:/m.edsoo.ru/7f41b{72 |
Hroro no pazieny 2
Painen 2. MEXAHHKA
- Butnuorexa [HOK
%1 SnnouaTHE ? hitps://m.edsoo.ru/7i4 1 b{72
bubnuorexa LLOK
%2 A ! https:/m.edsoo.ru/7f41bf72
bubanorexa LHOK
21 w 4 5 1 I ]
3 3aKOHBI COXPAHEHHA B MEXAHHKE 6 hitps-//m.cdsoo.rw/ TR 1bET2
Hroro no pazneny 18
Paznen 3. MOJIEKYJIAPHAA ®H3HKA H TEPMOJHHAMHEKA
1] OCHOBBI MOJICKYIAPHO-KHHETHYECKOH 9 I Bubnuorexa LHOK
' TeOpHH https:/m.edsoo.ru/7f41bf72
bubnunorexa LLOK
2 SO TP = 1 https://m.edsoo.ru/7f41bf72 |
13 ArperarTHble COCTOSHHA BELIECTRA. 5 bubnuorexa [IOK
: (dazoBLie Mepexosl https://m.edsoo.ru/7f4 1b{72




Hroro no pazneny

24

Paznen 4. JIEKTPOJHHAMHKA

bBubnuorexa LHIOK
4.1 2 10
fleKTpoCTAaTHEA https://m.edsoo.ru/7f41bf72
42 IocToanusii anekTpHdeckHii Tok. Toku B 12 buomuotexa LIOK
’ pa3THYHLIX cpeax https://m.edsoo.ru/7{41b{72
Hroro no pazneny 22
PesepsHoe Bpema 2
OBUIEE KOJTHYECTBO YACOB I10 68

[TPOI'PAMME




11 KJIACC

KoanuecTBo 4acos IIeKTPOHHbIE
HanmenoBaHHe pasie/oB H TEM uuppoBLIe
Ne n/m E Konrpoasuste  Tlpakruueckue (uncpp )
NporpaMMel Beero o0pa3oBaTe/IbHbIE
patoTh padoThl
pecypchbl
Paznen 1 SNTEKTPOJIJHHAMHKA
11 MaruuTHoe none, DNeKTPOMAarHHTHAR . | 3 butmuorera 1IOK
' HHILYKUHSA https://m.edsoo.ru/7f41¢97¢
Hroro no pasieny 11
Paznen 2 KOJEBAHHA H BOJIHEBI
21 Mexanndeckne H NIEKTPOMArHHTHRIE 9 | bubtsmoreka LHOK
: KonehaHus https://m.edsoo.ru/741¢97¢
29 Mexannueckie 1 MeKTPOMATHHTHEIE 5 i brtmoTtexa LLOK
’ BOJIHBI : https://m.edsoo.ru/7f41c¢97c
_ ' Butnuorexa [JOK
- s W . https://m.edsoo.ru/7f41¢97¢
Hroro no pazzeny 24

Pasjien 3. OCHOBBI CINELHAJIBHOW TEOPHH OTHOCHTE/JbHOCTH

31 (OcHOBHI CHICUHATBHON TEOPHH 4 | butnnotexa LLOK
' OTHOCHTEIBHOCTH hitps://m.edsoo.ru/7f41c97c
Hroro no pasaeny 4
Paznen 4. KBAHTOBASI DH3HUKA
bubmnorexa 1HOK
4.1 DnemMent AHTOBOIH ONTHKH O
. bl EAHTORO https://m.edsoo.rw/7f41¢97¢
4.2 Ctpoenne atoMma 4 bubmoTtexa LIOK




https:/m.edsoo.ru/7f31¢97¢

4.3 ATOMHOE AP0

Hroro no pazneny

15

bubnuotera LIOK
https://m.edsoo.ru/7141¢97¢

Paznen 5. 3JIEMEHTBI ACTPOHOMHH H ACTPO®OH3IHKH

5.1 DIEMEHTHI ACTPOHOMHH W acTPOQHIHKH 7 Enﬁmt::rrexa HOK
https://m.edsoo.ru/7f41¢97c

Hroro no pazneny 7
Paznen 6, OBOBIIAIOUIEE TIOBTOPEHHE

61 | OSobuaiouce nosropenc : s et 4157
Hroro no pasaeny -
PesepBHoe Bpem4 3
OBUIIEE KOJIMYECTBO YACOB 110 IMMTPOTPAMME 68




Konndukraropel Tpebosannii k pesyasraram OOIl no rogam obyqennsn;

IlpoBepsieMble NPeIMETHBIE PE3YAbTATHI 0OCBOCHHS 0CHOBHOI
odpasoBaTe/ibHOIH NPOrpaMMbl cpeaHero oduiero odpasoBanus

JleMOHCTpHpOBaTE Ha [OpHMEpax Polib H  MecTo  (HINKH B
(POpPMHPOBAHHH COBPEMEHHON HAayqHOH KapTHHBI MHpPa, B pPa3BHTHH
COBPEMEHHOI TEXHHKH W TEXHOIOIHH, B NPAKTHYECKO JesaTellbHOCTH

mone

YYHTRIBATE TPAHMIIE MPHMEHEHHA HWIYYEHHRIX (PHIMMECKHX MOaeneii:
MaTepHalibHas TOYKA, MHEpLHankHas cucrTeMa orcdéra, abcolIlTHO
TBEP/IOE TeNo, HAeaNbHEIH ra3; MOJEIH CTPOEHHA T'a30B, KHIKOCTEH H
TBEP/ALIX TN, TOYEYHBIH IEKTPHYECKHI 3apsajl — [pH  pelIeHHH
(puanHeckHx 3anay

Pacnoznapathk dmzuteckie ABIEHHA (MPOIECCH) H 0OBACHATE X Ha
OCHOBE 3aKOHOB MEXaHWKH, MOJEKVIAPHO-KHHETHHMECKOH TeopHH
CTPOSHHS  BELIECTBA M IEKTPOJMHAMHKH.  PABHOMEpPHOE H
PABHOYCKOPEHHOE NPAMOIHHENHOe JBukeHHne, ceoDO/IHOE najeHue
TeN, JBHMEHHME 10 OKPYKHOCTH, HMHEpPLM:, BIaumoJeiicTBHe Te,
Jmdysns, OpPOYHOBCKOE JIBMAKEHHE, CTPOSHME KUIAKOCTEH M
TBEpABIX  Ten, H3McHeHHe o00néMa  Ten  OpH HarpeBaHuH
(oXJasK/JeHMH), TeIUIOBOE paBHOBECHe, HCHapelHe, KOHjeHcalus,
naaBlicHHe, KPHCTALIH3AlLHA, KHICHHE, BILKHOCTE  BO3/AYyXA,
MOBBILIEHHE AaBISHHA T'A3a TIPH €10 HATPEBAHHH B 3AKPRITOM COCYIE,
CBA3b MEXKIY TapaMeTpaMH  COCTOAHHS Ta3a B H3IOMPOLeccax;

AEKTPHIALHA TE, B3aHMOIEHCTRHE 3apsaaoe

10 KJIACC
Kon
IIp OBECPACMOTD
pesyanTara
10.1
10.2
10.3
10.4
10.5

OnuceiBaTs  MeXaHHYCCKOE JBIDKCHHE, Hcnonb3ys  dumsngeckne
BEAMYHHBI: KOOPAHHATA, MYTh, MNEpPEMEIICHHE, CKOPOCTh, YCKOPEHHE,
Macca Tena, CHAA, HUMOYILC Tena, KWHETHYECKas  JHEprus,
NOTCHIHAIBHAA JHEPruA, MexaHudeckas paboTa, MeXaHHuYECKasn
MOUIHOCTE: TPH ONMHCAHUH MPaBHIBHO TPAKTOBATH (DPHIHUECKHH CMBICIT
HCTIONIB3YEMBIX BENWYHH, WX O003HAUEHHA H CIHHHIBL, HAXOIHTh
(hopMyIIbI, CBA3BIBAIONINE TAHHYIO (PH3NUYECKYIO BEIHYHHY C JAPYTHMU

BEITHYHHAMH
OnHCHIBATE HIYICHHBIC TCILIOBBIC CBOHCTBa T&I1 H TEIUIOBLIS

ABICHHA, HCMOIB3IVA d]H'SHT-IECKHE BCITHYHHERI. JaBJICHHE Ta3a,

TeMnoepaTypa, CpeaHan EHHETHUYCCKAA  IHCPrHA  XaoTHYECKOTO



10.6

10.7

10.8

ABIDKCHHS MOJICKYJ, CpeJHEKBAJpaTH4Had CKOPOCTh MOJEKYIL
KOJIMYECTBO  TEIUIOTBI,  BHYTPEHHAA  JHeprusA, pabota  rasa,
koapduumnent nonesHoro AEHCTBHA TEIIOBOTO JIBHTATENA: NpH
OTHCAHHH MPaBHIbHO TpakToBath  (hu3HUECKmii CMBICT
HCTIONL3YEMBIX BEIHYHH, HX 0003HAUEHMA M EIHHHIIBL, HAXOANThH
(pOpMYJIBl, CBA3BIBAIOILME JAHHYIO (PHIHUCCKYIO BEIHYHHY C APYTHMH
BEITHYHHAM

OnwuceiBath  HM3YYEHHBIE 3IEKTPHYECKME CBOMCTBA  BElIECTBA W
MEKTPHYECKHE  ABICHMA  (MpOIECcchl), Henonb3ys  (msnueckue
BEMHYHHBI,  JMEKTPHYECKHH  3apsAd,  JNEKTPHYECKOE  MOJe,
HaNpAKEHHOCTh  MOMA, TNOTEHIMAN, Pa3sHOCTh MOTEHUHMANOB; TPH
OIHCAHHH MIPABWILHO TPAKTOBATh (PUIHYECKHIT CMBICI HCIOIB3YEMBIX
BeHYMH, HX o0003HAYeHHs W e[MHMILL  YKaleBare QopMyIEL,
CBA3BIBAIDIIME  JIAHHYIW  (PU3HYECKYHD)  BEIMYMHY C  JIPYIHMH
BENHYHHAMH

aHATM3MPOBATE  (PM3HYECKHE TPOUECCH M ABJCHHA, HCMONb3YH

(pHIMYECKHE 3aKOHB! H NPHHIHIEL 3aKOH BCeMHpHOTO TaroTenus, 1, 11
# 11l 3akonsl HeloTOHA, 3aKOH COXPAHEHUS MEXAHMYECKOH IHEpPruu,
FAKOH COXPAHEHHHA HMITYIbCA, [PHHLIHI CYIEPIO3HIHNH CHIL, [IPHHLIKI
PABHOINPABHA  MHEPUMANLHBIX  CHCTEM  OTCUETA;  MOJEKYISspHO-
KHHCTHUCCKYI) TCOPHIO CTPOCHHA BCILIECTBA, FA30BBIC 3aKOHEI, CBA3L
cpeaHcH KHHCTHYCCKOH SHCPrHH TCILIOBOTO JIBHMKCHHA MOJICKYH C
abcomoTHOI TemmepaTypoil, NepBblil 3aKOH TEPMOIHHAMHIKH; 3aKOH
COXpaHeHHA MICKTPHYECKOTO 3apafa, 3akon Kynona, mnpH 3Tom
pasauuaTh CHOBECHYIO (POPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe

BBIP&KEHHE H YCIO0BHA (rpanuiibl, 001acTH) TPHMEHHMOCTH
OOLACHATL OCHOBHBIE NPHHLMILL JciicTBHA MalliH, npubopoB H
TEXHHYECKHX YCTpPOMHCTB: pasnuuarh yciaosus HX  OesonacHoro

HMCMONL30BAHHA B NOBCSIHEBHOH JKH3HH

10.9

10.10

BoINOAHATE IKCHEPUMEHTRI 110 HCCHEIOBAHHIO (PHIMUECKHX ABJIEHUH H
IIPOIECCOB ¢ MCIIOAB30BAHHEM NIPAMBIX H KOCBEHHBIX H3MEPEHNIT; 1pH
ToM (opMynHpoBaTe npobieMy (3agady) M runoTesy ydeOHOro
JKCHEpHUMENHTa,  coOHpaTk  YCTAHOBKY M3 [PEANOAKCHHOIO
000pyI0BaHHA, MPOBOAHTL ONBIT H (POPMYITHPOBATH BLIBOIbI

OcyuiecTenarTe  NpaMBIE W KOCBEHHBIE  HIMEPEHHH  (DH3HYECKHX
BETMYHH; NPH ITOM BeIOMpaTh ONTHMAIBHBI CNOCOD HIMEPEHHA M

HCTIONIB30BATE HIBECTHRIE METO/IRI OLIGHKH NOMPEUIHOCTENH HIMEPEHHIi

10.11

“CEJ’Iﬁ,E[DBﬂTT:- FABHCHMOCTH MOHIY liJPIBHT-IECKHMH BETHYHHaAMH C




10.12

10.13

HCIIONL30BAHUEM MPAMBIX H3MEPEHHH, NPH JTOM KOHCTPYHPOBAThH
VCTAHOBKY, (JHKCHPOBATE Ppe3yiakTaThl  NOJYHEHHOH 3dBHCHMOCTH
(uznyeckux BennuuH B BuJe Tabiiun 1 rpadMKoB, JenaTh BLIBOIBI 110
Pe3yABTATAM HCCHEMOBAHNA

Cobmomats  mnpaeuna  OesomacHOTo  Tpyda TOpPH  [POBEACHHH
HceneaoBannii B paMmkax  yuebHOro  IKcnepumenra, yduebHo-
HCCIEI0BATENBCKONH H MPOCKTHOH AeATENLHOCTH C HCTOJIB30BAHHEM

HAMEPHTEIRHBIX YCTPOHCTE W nabopatopHoro obopynoBaHus

Pemate pacuéTHbIC 3a7a4M ¢ ABHO 3aJaHHOH (H3HYECKOH MOIETBIO,

HCMONMbL3YA (JM3HYECKHE 3aKOHBI W MPHHIMIE; Ha OCHOBE aHaIH3a
YCIOBHA  3aJaud  BeIOMpaThb  (DM3MYECKYI0 MOJENL, BBIACHATE
(hH3HYeCKe BEMHYHHBI H (OPMYIBI, HEoOX0MHMBIE A1d e pelicHHs,
MPOBOIMTE PACYETHI H OLIEHHBATH PEABHOCTE MOJYHCHHOTO 3HAMCHHS

(hu3HecKOH RETHYHHEL

10.14

10.15

Pemate KAYCCTBEHHLIC 3adaqH: BLICTpAHBaTE JOTrHHYCCKEH
HEMPOTHBOPEUHBYIO LCTIOYRY [JHCC}"'}K.EI.EHHﬁ C ﬂﬂﬂpﬂﬁ Had H3IYHCHHBIC

3AKOHBI, 3AKOHOMCEPHOCTH H QJH'SI-IHECKHE ABNCHWA

Henonssosate  npe pemweHdy ydaeOHRIX  337a4  COBpPEMEHHEIE
HHOPMALIMOHHBIE  TEXHOIOIHH  JUIA  NOHCKA, CTPYKTYPHPOBAHUA,
HHTEPNpeTalHl H npelcTaBicHHa yueOHOIT H Hay4HO-IOMYIAPHOMH
PIIICI)I}]JMELIHH., l'll.]..rI‘_l,-"-ICIIIID]?[ H3 pasiHIHEBEIX HCTOHUHHKOB, KPHTHYUCCKH

AHATHIHPOBATE TIOTYHACM VIO HH Ib'O]]Mﬂ LHHID

10.16

[IpHBOANTE NPHMEPBI BKAAA POCCHIICKHX M 3apyDemHBIX Y4CHBIX-
(pu3nkoB B pasBUTHE HAyKH, OOBACHEHHE MPOLECCOB OKPYKAOLIETO
MHP2, B Pa3BHTHE TEXHHKH H TEXHOIOHIi

10.17

10,18

11 KJIACC

Henonssoeath TEOPCTHHUMECKHE 3HAHHA M0 {bHSHKE B MOBCEIHERHOH
WHIHH A oDecredeHna De30MacHOCTH NpH 00palieHHH ¢ IpHOOpaMH
M TEXHHYECKHMH YCTPOHCTBAMM, JUIA  COXpAHEHHA 3JIOPOBBA M
CcoOII1eHHd HOPM SKOJIOTHHECKOTO NOBSIEHNA B mq)}r:zcalomeii cpene
Patorare B rpymmne ¢ BeRIMOMHCHHCM Pazi/IHYHBIX COLHAIBHLIX pﬂJ’lEFI,
MIaHHPOBaTe  padoTy  IpYIIibl,  PalMOHAIBHO  PacnpeliciaTh
00A3aHHOCTH M NIAHHPOBRATE OCATCIBHOCTE B HECTAHIAPTHRIX
CHTVAIIMAX, AJEKBATHO OUIEHHBATE BKIAJ KAXJIONO W3 YYACTHHKOB

FPYIIel B PEIIEHHE paccMaTpHBaeMOol npodiemsl



Koa
IIP OBECPACMOTD
pe3yabLTara

IlpoBepsieMble NpeIMETHBIE Pe3YabTATHI 0OCBOCHHS 0CHOBHOI
opa3oBaTe/bHOH NPOrpaMMbl cpeaHero odiero odpasoBanus

JlemMoHCTpHpOBaTL Ha [OpHMEpax Poib W MECTO (UIMKH B
(POpPMHPOBAHHH COBPEMEHHOI HaydHOH KapTHHBI MHpPa, B Pa3BHTHH
COBPEMEHHOH TEXHHKH W TEXHOIOIHH, B NPaKTHYECKOH JeATelIbHOCTH

Jli-ﬂﬂ,t}ﬁ, HEMOCTHOCTE H CIIHHCTBO @HBH'—]EEKGH KAPTHHEL MHPa

11.2

11.3

YuuThiBaTH TPaHHLIE TPHMEHEHHA H3YUCHHBIX {beiH‘IEL'KHX MOJIEIeH:
TOHETHBIH BHEHmIi‘IEEK}iﬁ FPAD, AAepHAR MOJETh dTOM:A, HVETOHHAA
MOJAENL ATOMHOIO H/1pa [IPpH pellleHnH fl’lH?H‘-lEGKHK Faaa4q

Pacnozsapare duzmdeckne sRISHMA (Mponecch) W OOBACHATE MX Ha
OCHOBE  3aKOHOB  WIEKTPOJAMHAMHKM M KBAHTOBOH  (hu3mkm:
ANEKTPHYECKAA TPOBOJIMMOCTB, TEMJIOBOE, CBETOBOE, XHMHHECKOE,
MarHMTHOE  JCHCTBHS  TOKAa, B3AMMOIEHCTBHE MAarHHTOR,
WEKTPOMArHHTHAY  WHAYKLHA, JeficTBHe MarHWTHOTO [ONs  Ha
NPOBOJHMK C© TOKOM M JIBHKYIOMilcs 3apsaj, 2IeKTPOMArHHTHBIE
koie0aHHs M BOJIHBL, [pPAMOIHHEHHOE pacnpocTpaHeHwe cCBeTa,
oTpameHde,  npelnosieHue,  uHTepdepeHuns,  audpakuus  w
NoJASpH3alLMA CBeTa, AMcnepcus cBera, doTodiekTpuucckHil »dekr
(oToadert), cBeTOBOC JaBnCHHE, BOIHUKHOBCHHC IHHCHYATOrO
CIICKTPa 4aToMa  BOJOPOJA, CCTCCTBCHHAA W MCKYCCTBCHHAA

pPadHOAKTHEHOCTL

11.4

11.5

OnunceiBate  H3YHEHHBIE  CBOHCTBA  BENIECTBA  (WIEKTPHYECKHE,
MAIHHTHBIE, ONTHHECKHE, JIEKTPHHECKYH) NPOBOJIHMOCTE PASJINHHBIX
cpel) M ISKTPOMATHHTHBLIE HBICHHA  ([IPOLECCH), HCOONLIYA
{I]HEH'-[CC[EHC BCAHYMHHBL BHCKTPHT-]CCKHﬁ 3apaa, CHIIa TOKA,
MIEKTPHYECKOC Hanpascine, ICKTPHHCCKOE COMPOTHBICHHE,
paznocts norenumanos, 3JC, paGora Toka, MHIYKIHMA MarHHTHOTO
nond, cuwiaa Awmnepa, cuia JlopeHua, HWHAIYKTHBHOCTb KaTVILKH,
FHCPrud MNICKTPHYCCKOTO H MArddTHOO noneii, MEpHOO W HacToTa
kosebanuii B KonebareabHOM KOHTYPE, 3apail H CHila TOKAa B Mpolecce
TApPMOHHYECKHX WEKTPOMATHHTHBIX KosedaHuii, thoKyCcHOE
PACCTORHME W ONTHYECKAH CHAA JIHHILL NPH OMHCAHWH NPABHIBHO
TPAKTOBATE  (PHIHYECKHH  CMBICI  MCMOAB3YEMBIX  BEIIMYMHH, HX
ODOIHAYEHHA W eJIHHHILL VEA3BIBATh []]-meynm,‘ CBAIBIBAKIIIHE
AaHHYIO (PHIHYCCKYIO BEMHYHHY ¢ APYTHMH BEIHUHHAMH

OnHCHIBATE HIVHCHHBIC KRAHTOBRIC ABICHHA H IMPOISCChI, HCMONBIYA

{l]H:iH"I'ECKHE BEJHYHHBL! CHOPOCTh MEKTPOMATHHTHBIX BOJIH, JUIIHMHA




11.6

BOJIHBI H HacToTa CBCTA, 3SHEPIrHA H HMIYALBC [bOTD]*IH, MmepHon
NOaypacnais, 2HEprud  CBA3H ATOMHBIX  AIEDR, HPH OHHMCAHHH
NPaBHJIBHO TPAKTORATh iiJI‘IHH'{EEKHﬁ CMBICHT HCHOJIB3YEMBIX BEITHYHH,
ux obo3HaveHus M EJIHHHILBI, YHKA3RIBATH 'ElJU]ZJM}":IhI. CEAIbIBAKMIIHE
JAHHYHD lI!H'iH‘lECK}'H'I REJHYHHY C IPYVTHMH BEIHYMHHAMH, BRIMHCIATE
FHAYCHHE ¢H3HHECKGE BEITHYHHEL

AHanusupoBath (M3MYECKHE NPOLECCH M ABICHHA, HCIOML3YE
(huzMteckHe 3AKOHBI WM NPHHIMOBL  3akoH  Oma,  3aKOHBI
MOCHENIOBATENBHOTO M MAPAISTBHOIO COEIMHEHHA TTPOBOIHHKOR,
sakoH Jwoyna — Jlenna, 3aK0H 3MEKTPOMArHMTHONH MHIYKUMH, 34KOH
MPAMOIHHEHHOTO PACTPOCTPAHEHHA CRETA, 3AKOHB OTPLKEHHA CBETH,
3AKOHBI  NIPEJIOMIEHHA  CBeTa,  ypaBHeHHe  DiHwTelina s
(Qororddexra, 3aKOH CcOXpAHEHHS OHEPIHH, 33KOH COXpaHeHH:
HMIYIBCA, 3aKOH COXPAHEHHH VIEKTPHYECKOIo 73apaja, 3akoH
COXpaHeHMs  MAccOBOTO  uMcia, nocrynarsl  bopa,  3akoH
PaaMOAKTHBHOTO  pacmajga: MpH  3TOM  pasiH4aTh  CIOBECHYIO
(hOpMYINPORKY 3aKOHA, Er0 MAaTEMATHYECKOC BBIPAKEHHE H YCIIOBHUA

(rpanuuel, 0G1acTH) NPHMEHHMOCTH

11.7

Onpenensats  HaNpPagjieHUe BEKTOPA WHIYKIMH  MardHHTHOIO [0/

[POBO/HHKA C TOKOM, cHIibl AMniepa u cuiel Jlopenua

11.8

11.9

11.10

CT]]D HTR H ONHCHBATh HBOEPR}I{EH HE, CO3JdBacMOC TITOCKHM

3EPKATIOM, TOHKOH JTHH301

BBITIOIHATE IKCHEPHMEHTEI 110 HCCIEIOBAHHIO (PH3HUSCKHUX ABIACHI H |
MPONECCOB C HCIIOJIB30BAHHEM MPAMBIX H KOCBEHHBIX H3MEPEHHH; MPH
aToM QopMynHpoBath mpobneMy (3amady) M TrHNOTE3y y4ebHOro
IKCTIEpHMEHTa,  coOHpaTh  YCTAHOBKY M3 TIPEIOAKEHHOTO
000pPYI0BAHHA, MPOBOIHTE ONBIT H (JOPMYITHPOBATH BBIBOIbI

OCYIIECTBIATL NPAMbIE M KOCBCHHBIC W3MEPCHMS  (PH3HUCCKHX |
BEIIHYMH; [PH ITOM BLIOUPATL ONTHMAILHLIH crnocod M3MepeHHS M

HCIOJIB30RBRATE H3BCCTHRIC MCTOARI OLICHEH I'IGTPEI.I.IHDCTEﬁ HBMEPEHHﬁ

11.11

Hecaeaosars 3aBUCHMOCTH (PH3HYCCKHX BEIHYHH € HCTONL3OBAHUEM
NPAMBIX  W3MEPEHWIl; MpH  ITOM  KOHCTPYMpOBATh  YCTAHOBKY,
(PMKCHPOBATE PeE3yILTATH MOMYYCHHOH 3aBHCHMOCTH (PH3IHYECKHX
BEIHYHH B BHAE Tabaull U rpaMKoB, ACIaTh BBIBOALI O pe3yibTaTam

HCCACI0BAHHA

11.12

Cobnwonare  npasuna  0E30NacHOr0  TPYAa NPH  NPOBEAEHHH
HccneIoBannii B pamkax yueOHOro OKCHepuMeHTa, ydyebHO-

HCCIeA0BaTeNbCKOH H Hpﬂﬂlﬂ'Hﬂﬁ JEATCNBEHOCTH ¢ HCITOIB30OBAHHEM




H3MEPHTENBHBIX YCTPOIicTB H JabopaTopHoro obopy10BaHHA

1.

11.

13

14

Pewars pacqéraele 3aja4d ¢ ABHO 3aJaHHOH (PUIMYECKOH MOJIENLID,
HCIIOB3YH (PU3IMYECKHE 3aKOHBI W NPHHLHOBL HA OCHOBE aHANH3a
VCIOBHS  3aj1aud  BRIOMpATh  (pM3MYECKYI0 MOJeNb, BBIAENATH
(dhuzHuecKie BEMTHUHHBI H (OPMY/IBI, HEOOXOIHMEIE 118 ef pelleHHA,
MPOBOAHTE PACUYCTEL H OLCHHBATE PEANBHOCTE MOMVUCHHOTO 3HAYCHHA
th3HIeCKOH BETHYHHE

Pemare KAYECTBCHHLIE 3AMAYH; BEICTPAHBATE JOTHYECKH
HETIPOTHBOPEYHBYIO LEMNOYKY PacCy:KICHHH ¢ OMOpoil HAa H3y4YeHHLIC

3aKOHEI, 3aKOHOMEPHOCTH H q]H'il-l'-lECKHE ABICHAA

11

11.

11.

11

11.

15

16

17

A8

19

Henons3osate  1pH  pemieHdd  yqeOHBIX  3a1a4  COBpPEMEHHBIE
HHPOPMAIIMOHHBIE  TEXHOJIOTHH JUIM  [OHCKA, CTPYKTYPHPOBaHHS,
HHTEPIPeTalMH M npejicTasieHns yaedHOIT 1 HaydHO-IOMyNspHOi
HH(pOpMaLNK, NOXYHEHHOH H3 PasiTMYHBIX MCTOYHHKOB; KPHTHYECKH

AHATH3HPOBATL NOTY4AaEMYI0 HH(OPMaLIHIO

OOBACHATE NPUHIMIEL JIeHCTBHA MallHH, NpuOOpOB H TEXHHYECKHX
YCTPOHCTE, pazinyaTh YCIOBMS HX De30MAacHOr0 HCNoJIb30BaHUS B

NOBCEAHEBHOH HHIHK

[IpMBOIMTE TpPHUMEpPhI BKIAAa POCCHHCKMX M 3apyOekHBIX YIEHBIX-
(hH3MKOB B pa3sBUTHE HAyKH, B OOBACHEHHE MPOLECCOR OKPYKAIOMIETO

MHPd, B PAZBHTHE TEXHHEH H TEXHOJIOTHIT

HMcnons3osaTh TeopeTHYecKHe 3HaHHA N0 (M3MKE B MOBCEIHEBHOH
AH3HN UIA obecniedenna Oe30MacHOCTH NPH oOpalleniH ¢ npudopaMu
M TEXHHYECKHMH YCTPOHCTBAMM, JUIS COXPAHEHHS 310POBbA M

cobmoaeHus HOPM 3KQJOTHYECKOTO MOBCICHHA B DK]}}'}KHI'DU].Eﬁ cpcae

PaboTtaTe B TpyNIE C BLINOIHCHHEM pPasIHYHBIX COMHANBHBIX POJICH,
niaHdpoeats  paboTy  FpPyONel,  PalUHOHAILHO  pacipeaeisaTh
00S3aHHOCTH M MIAHHPOBaTh JEATENLHOCTH B HECTAHJAPTHLIX
CHTYaLMAX, aJCKBATHO OLECHHBaTh BKJIA] KaKIONO M3 YIACTHHKOB

IPYTIILL B PEIICHHE PACCMATPHBAEMOIT TPoO/IeMBl



Koandurarops! 2J1¢MEHTOB COACPRAHN U NIPOBEPHEMBIX TPelOBAHHN K pe3vibTaram
oceoeHun OOI1 ana yuedubix npeameros 'HA

10 KJIACC

Ko
pazaena

Koa npogepsiemoro
WIEMEHTA

Il poBEpHEMbBIE JJIEMEHTE] COAEPKAHHA

GOHU3UKA U METO/1bl HAYYHOI'O [NO3HAHUWA

1.1

Musnka — Hayka o npupoje. HayuHsle MeTO/IbI |
No3HaHus  okpyxatoutero  Mupa.  Pous
IKCTIEPHMEHTA H TCOPHH B MpOLECCce MO3HAHHA

NPHPOILL. IKCIEPUMEHT B husmke

1.2

Monenuposanne  du3MYecKHX  ABICHWI M
npoueccos. Hayunbie runoressl. MuHsHUecKHE
3aKOHBI H TeopHH. ['paHHIlBl NPHMEHHMOCTH
(u3nueckux 3axonos. [IpuHunm cooTBeTcTBHA.
Pone u wmecro ¢u3ukn B QopMUpOBaAHHH
COBPEMEHHOH HAY4HOH KapTHHbl MHpa, B
NPaKTHYCCKOl IeATCALHOCTH M0eH

MEXAHHKA

2.1

KHHEMATHKA

2.1.1

MexanHdeckoe ABMKCHHE, OTHOCHTENEHOCTE
MCXAHHYCCKOTIO JBHAKCIHA. Cucrtema otcuéTta.

Tpaextopua

2.1.3

[lepemerniente, ckopocTh (CpeaHAf CKOPOCTE,
MIHOBCHHAH CKDPGC‘I‘L} H YCKOPCHHE
MATEPHATBHOH TOYKH, HMX NPOSKUHH HA OCH
cHCTeMBl KoopanHat, ChaoMeHHe nepeMeieHnii
H CIIOKEHHE CKOpOCTEi

PapnomMepHoe H PABHOYCKOPEHHOE :
npaMonuHeiiHoe JIBHKEHHE. Mpadmkn
JABMCHMOCTH KOOP/IMHAT, CKOPOCTH, YCKOPEHHS,
O¥TH H NepeMClICHA MaTEpHE!..’I]:HDﬁ TOYEH OT

BpEMEHH




2.2

Cpoboanoe nagenne. Yckopenne croboHOTO

HAJIEHHHA

2.1.6

2.1.7

Kpusonuneiinoe  nemwenue.  Panomepnoe
JIBHAKEHHE MaTepHaIbHOMH TOYKH no
OKPY/KHOCTH, YTOBaA CKOPOCTh, JIMHEHHAN
CKOPOCTh. Tlepuoa H 4ACTOTA.

LleHTpoCTPEMHTEIBHOE YCKOPEHHE

Texunaeckne YCTPOHCTRA: CIHIOMETP,
JIBHAEHHE CHAPAJOB, LENHbIE W pPeMeHHBIe
nepejiaqu

[MpaxTiaeckne padoThI. Hamepenne
MIHOBEHHOH CKOPOCTH. Heenenosanne
COOTHOLIEHHS MEMKIY NYTAMH, NpoilIeHHBIMH
TEnoM 3a MOC/IEI0BATENBHBIC paBHbIE
MPOMEKYTKH BPEMEHH TPH PaBHOYCKOPEHHOM
JBHAEHHH € HauaIbHOH CKOPOCTBIO, PAaBHOM
Hymio. M3yvenne NBWKEHHA IHApHKA B BA3KOH
muakocrH.  Haydenme  aBumeHus  Tena,

OPOLIEHHOTO FOPH3OHTAIILHO

JUHAMWKA

#3798

2.2.2

2.2.3

[Npunuun otHocutensHocTy [Mamunes. [leprbrit
3akoH  Helootona. HHepumanbHble CHCTEMBI
oTcuéra

Macca Ttena. Cuna. llpuHumn cynepnosuimu

CHIT

Bropo# sakon HrewoTona ana maTepHalbHOMH
TOYKH B HHEPUHAIBHOH CHCTEME OTcuéra
(UCO). Tpermwit zakon  Hewrtona  ana

MATEPHAIIBHBIX TOYECK

224

3aKoH BCEMHPHOIMD TATOTCHHA. Cuna TamecTi.

Hchax KOCMHYCCKAA CROPDOCTE. Bec Tena

2:2.5

2.2.6

Cuna ynpyroct. 3akon I'yka

Cuna tpenns. Cyxoe Tpenwe. Cuna TpeHHs

CROIBHCHHA H CHIIa TpeHHA MOKOH.




2.3

Koadpuunent tpenns. Cuna conpoTHBICHHS

TPH JIBHAEHHH TEId B MHJIKOCTH HIIH ra3e

l'incr}fna’rmmmc H BpallaTelibHOC OBHMKCHHC

Skl abCONIOTHO TBEPJIOTO Tena
MoOMEHT CHIBI OTHOCHTENLHO OCH Bpaﬂ.[l:]{}{ﬂ..
228 [lneuo cunwl. YcnoBus pasHOBecHA TBEPIOTO
Tena 8 MCO
or Texunueckue YCTPOHCTRA: NONTHITHHEH, :
o JIBHACHHE HCKYCCTBEHHBIX CITYTHHKOB
[Mpaktuueckue pabotel. M3yuenue jLBH}KEHHH:
Opycka M0 HAKIOHHOH  MAOCKOCTH  MOJ
aAeiicTBHeM HeckonbKHX cHIL  Mccaegosanme
2310 3aBHCHMOCTH CHIJ YTIPYTOCTH, BOZHHKAOIIHX B
B neopMHPYEMOIT  TIPY/KHHE H  PE3MHOBOM
oOpasue, OT BeAMYMHEL HX  JedopMariu.
Heenenosanne yelnoBdit paBHOBeCHs TBEPIONO
Tela, HMEHILETO OCh BpalllCHHs
3AKOHBI COXPAHEHHA B MEXAHHKE
Hmmyase  matepuanbHOH — TOMKH, CHCTEMBI |
2.3.1 MarepuaibHbIXx  Todek. MMnynec  cHinbel M
HIMEHEHHE HMITYIILCA Tela
547y 3aKkoH  coxpaHenua wMmnyawca B HCO,
o PeakTHBHOE [IBHAKEHHE
233 | PaGora cunbi
234 MoOImHOCTE CHIIbI
53 KuHeTHyeckas YHeprus MaTepHAIBHON TOUKH. |
o Teopema 0 KHHETHYECKOH IHEPIHH
[Morennmansias  sveprus.  [lorenumansHas |
236 IHEPIHA YIPYTO JIPOPMHPOBAHHOH 1IPYKHHBL
o [MoTeHunansnas  JHeprua  Tena  BOAH3M
MOBEPXHOCTH 3eMITn
TMoTeHMaTbHBIe W HENOTEHIHANBHbIC CHJIBI. |
2.3.7 Ceasp  paboTel  HENOTEHUHANLHLIX CHI  C

HIMEHCHHEM MeXaHHYecKoil JHEPIHH CHCTEMEL




3.1

Tel. 3akoH COXpaHcHHA MeXaHH4YeCKoH JHEPIrHI

2.3.8

239

2.3.10

Yrpyrue v Heynpyrue cToIKHOBEHHA

Texungeckne yerpoiicTBa: JIBHIKEHHE Paker,

BOJOMET, KOTIep, NPYKHHHLIH TUCTOIeT

[MpakTiveckne  paborel. Hiayvuenwe  crasm
CKOpOCTEH Tel [pH  HeyIpyroM  yaape.
Hecnenosanne  ceasn paforel  culBl  C

H3IMEHEHHEM MEXaHHYECKOH FHEPIHH TEIa

MOJEKYIIAPHAS OU3UKA H TEPMOJHHAMHKA
OCHOBbI MOJIEKYJISIPHO-KHHETMYECKOHW TEOPHH

2kl

OcHOBHBIE MONOAEHHA MOIEKYIISPHO-
KHHETHHECKOH TEOPHH. bpoyHoBCKOE
aemenne. [udibyna, Xapakrep JBmKeHHA H

BIAUMOISHCTEHS YaCTHI BEEeCTBA

Moznenn cTpoeHns ra3oB, KHIKOCTEH H TBEPIBIX
Ten # 00BACHEHHE CROICTE BEIIECTBA HA OCHORBE

FTHX MOjIeneiH

Macca wmonexyn. KommdecTBo  BemecTra.

[MocTtosunas Aroraapo

Tennosoe pasuoseccue. Temmeparypa Ho b

namepenue. llkana remneparyp lenbcus

3:1.5

Mojaens HICATBHOI O rasa. OcHosHOE
YpaBpHCHHE MOJICKYIAPHO-KHHETH YeCKoH

TEOPHH HACATLHOID rasa

AbcomoTHad TeMmiepaTypa Kak Mepa cpeamei
KHHETHYECKOH 3HEPrHH TEMIOBOIO IBH/KEHHA

yactu raza. lllkana temneparyp Kenspuna

3.1.8

3.1.9

Ypasuenue Knaneiipona — Menaeneesa. 3akon
HansTona

[azoBrie 3akoHsl. HM30npoueccsl B HACANBHOM
raie ¢ MNOCTOAHHBIM KONHYECTBOM BelllecTBa:

H30TEpMa, H30X0pa, H3obapa

Texuugeckue ycTpoiicTsa: TEpMOMETP,
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3.3

Dapometp

3.1.10

[TpakTiueckne pabGote. Himepenne Macchl
BO3AYXa B KiaccHoii komHate. HMccnenopanme
JABMCHMOCTH MEMIY NapaMerpaMu COCTOSHHA

PAZPEWEHHOTO Ta3a

OCHOBbI TEPMOJHHAMHWKH

3.2.1

TepmoanHaMudeckas cHcTema.  BHyTpeHHAs
JHEPruA  TEPMOAHMHAMHMUECKOH CHCTEMBI M

cnocoOnl ¢€ HIMEHEHHA

3.2.2

3:2:3

324

Kommuecrso Tennorsl W padora. BH}'T]‘JEHHHH.
IHEPrHs 0JHOATOMHOTO HJIEanbHOro rasa
Buasl  terionepesaum: ‘TEIIJ’IGIIPGBG}.LHOCTL,.
KOHBEKIHs, H3nyvdeHde., Tenno€MKocTs Tela.
YiaenbHad TennoéMKOCTh BellecTsa. Pacuér

KOMHYECTRA TCILIOTRI MPH TEMIOTSpEIaYe

[leperiii 3akon Tepmoaunamuxu. [lpuMenenne
MEpBOTo 3AKOHA TEPMOIHHAMHKH K
wionponeccaM. ['padmveckas wuHTEpnpeTama

padoTrI Tasa

3.2.5

3.2.6

3.2:7

3.2.8

Tennoesle mammuel,  [lpuHuune  aeiicTeia :
TennoBex MamuH. [lpeobpazopanus sHeprun B
TennoBeix ManHHax, Koaddwuument nonesnoro
aeiicreua (panee — KIIJI) Tennosoil Mamimbsl.
[uxn Kapro u ero KILJL

Bropoii 3AKOH TEPMOAHHAMHKH, '
HeobparuMocTs  npoueccos B NpHpOJIE.
Tennoseie JIBHIATEN. FKONOTHYECKHE
npobaeMbl TEMIOIHEPTeTHKH

TexHuueckne yerpoiicTea: ABUTATEND |
BHYTPEHHEr D CropaHus, OTOROH XOJ0/HIBHUE,
KOHJHLIHOHEP

[Mpakrudeckne pabotel. M3aMepenne yiaelbHOI

TEMNIOEMEOCTH

AI'PETATHBIE COCTOSMHHMS BEIIECBA, ®A30BBIE IMTEPEXO/1BI



[lapoobpasosanue u konaencauns. Henapenne n

KulieHue. YaeaeHas Tennorta napoodpasopaHmns.

331 JaBMCHMOCTL  TEMIEPaTyphl  KHIEHHHs  OT
JABJIEHHS
339 ADCOMOTHAA M OTHOCHTENBHAN  BIAAKHOCTH
o Bo3ayxa. HacelmeHuslii nap
Trépaoe Teno. Kpucranmmieckue u amcrpcimmﬁ
3.3.3 Tend,  AHHIOTPOTIMA  CBOHCTE  KPHCTAIIOR.
Kujkue kpucrawisl, CoBpeMeHHbIE MATEPHAITb
544 [nagnenne w  kpuctannmsaims. YiaensHas
o TennoTa naagnenns. Cyomimatns
335 YpasHenue TennoBoro dDanaHca
Texuuuyeckne  yerpoicrsa:  rurpoMerp M
3.4 NCHXPOMETP, KalopuMeTp. TEXHOIOTHH
o MONYYEHHA COBPEMEHHBIX MATEPHANIOB, B TOM
YHCAE HAHOMATEPHAIOB, H HAHOTEXHOMOTHH
[lpakTHueckue padbotel. M3mMepenue BrakHOCTH
337 BO3TYXA
4 QNEKTPOIMHAMHKA
QJNIEKTPOCTATHKA
i1 DnekTpuzanua Ten. DnexkTpudeckuii 3apsa. [ga
o BHIIA MEKTPHYECKHX 3apAIoB
412 [IpoBoaHHKH, JTHIIEKTPHKH H MOAYIPOBOIHHKH |
413 JakoH coxpaHeHHd VIEKTPHUYCCKOTo 3apaia
4.1.4 Baaumojeiicrene sapa08. 3akon Kynona
41 DneKTpHUECKOE noJne. HanpsxénnocTs
414 IEKTPHUECKOTO noJs. [puxmmn
o CYTIEPTIO3HITHH. Jlunnu HANPAKEHHOCTH
WEKTPHUECKOTO N0
A PaGota cHn  30eKTPOCTATHYECKOTO  OJIA.
o [Morenunan. PasHocts noTeHumanos
4o [IpoBoAHHEH W JMANEKTPHKH B MOCTOSHHOM

MEKTPHUCCKOM MmoIe. ,[lI’IBJ]EK’I]}HT-[EC Kas




OpOoHHLIACMOCTE

DNEKTPOEMKOCTD. Kongencarop.
418 INeKTpoEMKOCTL  TIOCKOTO  KOHAEHCATOpa.
DHEPIHA 3aPAKEHHOTO KOHIEHCaTOPa
Texnuyeckne  YCTpoicTBa:  NEKTPOCKOM,
i WIEKTPOMETP,  WIEKTPOCTATHUECKAA  3alHTa,
o JA3eMJIEHHE  INMEKTPONPHDOPOR, KOHJEHCATOP,
KCEpPOKC, CTPYHHBII NPHATED
— [lpakTndeckne paboTsl. Hamapcﬂne.

MIEKTPO EMKOCTH KO HJICHCATOPA

4.2

MOCTOAHHBIN ANEKTPHYECKHA TOK. TOKH B PA3JIMYHBIX

CPEJIAX
Yenosus CYIECTBOBAHMA NOCTOAHHOTO
4.2.1 ynekTpHyeckoro Toka. HMerounukn toka. Cuna
Toka, [locTosuubiil TOK
422 Hanpsa#enne. 3akon Oma 108 yyacTka Lenu
433 DNEKTpHYECKOe  CONPOTHBIEHHE.  Y/iglbHOe
= CONPOTHRIIEHHE BElLECTBA
i%d [MocnemoraTentHOE, MapannensHOE, CMEMIAHHOE
- COE/HMHEHHE POBO/IHHKOB
e Pabora snektpuueckoro toka. 3akon Dxoyna —
o Jlenua
426 MOIIHOCTE MIEKTPHUCCKOTO TOKA
MeKTpoABMAYIIaS cuna (ganee — 3C) u
- BHYTPCHHEE CONPOTHBICHHE HCTOYHUKA TOKA.
27 3akoH Oma [an8  NodHOH  (3aMKHYTORH)
yekTpHuecKoii nenu. KopoTkoe 3aMbIKaHHE
DNeKTPOHHAS NPOBOAHMOCTD TBEPABIX
" METAILTOR. 3aBMCHMOCTE  CONPOTHRICHHA
B METAJLIOB oT TEMIEPATYPEL.
CBepXIpoROMMOCTh
56 Dnexrpuueckuil Tok B Bakyyme. (CBodicTea

MEETPOHHBIX IMYUKOR




4.2.10

[Tomynpopoanukn. CoOGcTBeHHAas M MpHMEcHas
NPOBOJAMMOCTE 1oaynposoauukor. Croiictea p-

n nepexoja. Nonynposoaiukossie npudOps

4.2.11

4,2.12

4.2.13

4.2.14

11 KJIACC

Koanposepsiemoro
ITEMEHTA

Kox
pasaena

Dne KTPH‘!'ﬂCKHﬁ TOK B HIEKTPOIIHTAX,

Dne ETPOMTHTHHCCKAR THCCOITHAITHA. BJ'IEI\’I"I}(}JIHE

DnexTpuuecKHii Tok B razax. CaMocToATEIbHbII

W HECAMOCTOATEThHBIH paspsl. Paznnunwie

THNR  CAMOCTOATENRHOT®  PAIDATA, Moauna.

IMnazma

Texunueckne aAMIIEPMET,

HCTOMHHEH

VCTPOHCTRA:

BOINLTMETDP,  PEOCTAT, TOKA,

eKTPOHArpeBaTelbHbIe npudopsl,
IeKTPOOCBETHTEIbHBIE TPHOOPLI, TEPMOMETp
COTPOTHBIICHHA, BAKYYMHBI THO, TEPMHCTOPBI
H (POTOPE3HCTOPBI, MOMYNPOBOIHHKOBLI 11O,

ralbBaAHHED

[lpakTuueckne paborel. M3yuenue cmemantoro
COCIHHCHHS PE3HCTOPOB.
Hamepenne 3JIC wWcTOUHHKA TOKa H o €ro

BHYTpeHHEro conpotusaeHua. Habmoaenne

WIEKTPOIH3A

IlpoBepsieMbIe YIeMEHTHI COAEPAAHUA

4

NEKTPOJAMHAMMKA

MAT'HUTHOE NOJIE. SIIEKTPOMATHUTHAA MH/IVKLIMA

4.3.1

[MocTtoanusie wmarauTel. BsanMonelicTeue

NMOCTOAHHBIX MATHHTOBR

4.3

4.3.2

MarnuTtHoe none.  Bexktop  MarHHTHOM

uHaykmad. puauun cynepnosummn. Jlnamm
MArHUTHOH

HHaykinn,  Kapruna  nuuuii

MArHUTHOH MHIYKIMH  TOAA  NOCTOAHHBIX




MarHuTOR

MaruuTHoe TOJNE MPOBOJHHKA € TOKOM. |
Kaptuna nuHunii mons QAMHHOTO TIPAMOTO

MpoBQJHHED W 3aMEHYTOTO  KOMIBHCBOTO

TR MPOBOJHMKA, KATYWIKH ¢ Tokom. Onwir
Iperena. BaaumonglicreHe NPOBOJHHKOB ©
TOKOM
434 | Cuna Amnepa, e€ MOIYNb W HANPABIEHHE
. Cuma Jlopenna, eé Moaynh W HampaBlIcHHE. |
JlpMieHHe  3ApAMEHHOH  YWACTHIIRI B
i OHOPOIHOM MarHuTHOM nose. Pabora cuim
Jopenua
4.3.6 " Senenne IEKTPOMATHHTHOI HHIYKITHH
437 | [loTok BeKTOpa MATHHTHOH HHAYKIIHH
| SC uHaAYKIHH. 3aKOH 2IEKTPOMArHHTHOH .
Ak uHaykuun Mapajaes
Buxpesoe wekrpuueckoe nose.  DJC |
MHAYKIMH B [POBOJIHMKE, JIBHIKYLIEMCH
32 MOCTYNATC/ILHO B OJHOPOIHOM MAarHHTHOM
nosue
4.3.10 [Tpasuio Jlenua
HuayktueHOCTE, SBASHHE CaMOHHIVKIIMH,
431 3/IC camMoMHAYKIHK
DHEPrus MAarHUTHOTO TOAS  KATYIIKH C |
43.12
TOKOM
4.3.13 : DNEKTPOMArHHTHOE TIOJIE
| Texunueckue YCTpOiicTBA:  NOCTOSHHLIC |
il MArHHTBI, EKTPOMAT HHTE,
JIEKTPOIBHTATEND, YCKOPHTETH
IEMEHTAPHBIX YACTHLL, HHAYKIIMOHHAS 11€4b
[IpakTHueckHe padoTsL. Hayuenune .
4.3.15 MATHHTHOTO  TIOJIA  KATVIOKH C  TOKOM.

HCCJ]@,ELGBEH HE AeACTBHA MNOCTOAHHOTO



MariHTa Ha paMKyY C TOKOM. Hcenenopanne

HBIEHWH BHEHTPUM‘:ITHHTHUﬁ HHIAYKIIHH

KOJIEBAHHA U BOJIHBI

2.l

MEXAHHYECKHE H SJIEKTPOMATHHTHBIE KOJTEBAHHW A

Konebatenpbnas  cucrema. Croboansie
kojiebanus.  apMoHudeckde  KojleDaHHs.
5.1.1
IMepuon, wactora, amminTyga o (asa

kosiebanuii

[TpyxuuHelii  MasaTHHK.  Marematindeckuii

5.1.2
MasTHHK

YpapHeHHEe  TAPMOHHYECKHX  KojeDaHwii,
5.1.3 Kunemarnueckoe H JHHAMHYECKOE

ONMHCAHHE KOJIeDATENILHOIO IBHKEHHA

[Mpespaiienne MHEPruy NpH rapMOHHYECKHX
kosebanusax. CBs3b aMIUIMTY/I6l KOJeOaHHi
oty HCXOOHOH  BEIMYMHBEI € aMIUIHTYIaMH

Koschanuil e€ CKOPOCTH 1 YCKOPEHHA

KonebarenbHblii KOHTY]. CrobosHble
ICKTPOMArHHTHEIC KoneOanHusa B HIACANLHOM
5.1.5 KOJICDATENIBHOM KOHTYpE. AHANOTHS MEHIY
MEXAHHMECKHMH M IMEeKTPOMArHHTHBIMH

konebanuamn, Popmyna Tomcona

Jakon COXpalHcHHA 3HEPrHH B HIAOCAIBHOM

5.1.6
konebaTelbHOM KOHTYpE

EL]H}')R,I[E][I[LIE MEXaHHYeCKHe Kolehanui.
Pesonauc. Pesonancuas KpuBad.
BHH}VH{HEHHME AMCETPOMATHHTHRIC

KoJIeOaHHA.

[lepemennmiii TOK. CHHYCOHIaNbHEIIT

nepeMeHHbIH TOK.

MouHocTs MepeMeHHOro TOKA.
5.1.9 AMIUTHTYIHOS M JSHCTBYVIONIES 3HAUSHHE

CHITEI TOKA H HallpAARcHIA

5.1.10 Tpaunchopmarop. [TponseoacTeo, nepesada 1




5.1.11

5.1.12

noTpedieHHe  WEKTPHUECKOIT SHEPTHH. |
DKOJIOTHYECKHE PHCKH TIPH  TIPOM3BOJICTBE
WEKTPHUECKOH IHEPIHH. Kynerypa
HCIIOJIL30BaAHHA AEKTPOIHEPrHy B

NOBCEIHEBHOH KH3HH

Texnnueckne  yerpoicrea: cei‘mmc-rpatp,'
UEKTPHYECKHI IBOHOK, JIHHHH
EKTponepenay

IMpaktiyeckne  padoThl. Hc-::ne,cmnanne:
FABHCHMOCTH  TIEPHOJA MalklX  KojneDaHui
rpy3a Ha HWUTH OT [JIHHLEL HHTH H Macchl
rpy3a. HMccnenopanue nepeMeHHOTO TOKA B
enH M3 TOCHEN0BATENBHO COEIHHEHHBIX

KOHJIEHCATOPA, KATYIIKH H Pe3HcTopa

Ju2

MEXAHHYECKHE W SJIEKTPOMATI'HHTHBIE BOJIHEI

Mexanuueckue BOJTHBIL, YCIOBHA

pacnpoctpanenns.  [lepwoa.  Ckopoctb
221 pacrnipocTpaHeHHs W JUIMHA  BOIHEL
[lonepeyunsie H NPOIOABEHBIE BOTHbI
#i#Partt#t Uurepdepenunas u mdpaxuus :
22 MEXAHHYECKHX BOJH
3pyk. CropocTh 3ByKa. ['poMKOCTE 3BYKA. .
23 Bricota Tona. TemBp 3syka
DNEKTPOMATHHTHBIE BOJIHBL. Venosns |
M3TYyHCHHA  ICKTPOMArHHTHBIX  BOJIH.
= Bzaumuan opuentauus sektopos E, Bu o s
IEKTPOMATHHTHON BOJIHE B BAKYyME
CroiicTsa WICKTPOMArHHTHBIX BOJTH: |
OTpaKEHHE, MPEIOMICHHE, [OIAPH3aLHA,
223 mnpakuuga,  uHTepdepenima.  CkopocThb
INMEKTPOMATHHTHBIX BOJIH
lkana MEKTPOMArHHTHBIX BOIIH. |
52.6 [IpumeHeHue 3MEKTPOMArHHTHBIX BOJIH B

TEXHHKE H OBITY



5.3

5.2.7

[lpuniunel  paguocBA3H M TENEBHICHHA.
Pannonokanmsa. DNeKTPOMArHHTHOE

JarpAIHEHHE OKPYIKAlOLUIeH cpesl

5.2.8

5.3.1

5.3.2

Texuuueckne  yerpoHcTea:  My3bIKaIbHbIE
MHCTPYMEHTBI, YIBTPA3BYKOBAA IHANHOCTHEA
B TeXHMKE W MeQHUUHEe,  palap,
PAIHONPHEMHHK,  TEICBM30p,  AHTEHHA,
teneon, CBY-neus

OITHUKA

[Mpsamonnueiinoe pacnpocTpaHeHne CreTa B
0HOpOIHOI cpene. JIyw creTa

OTpaskenHe cBeTa. 3aKOHBI OTpaKeHHA

ceeta. [loctpoehne mzobpakenii B MIOCKOM

3epKrae

IMpenomnenne cBera, 3akoHBI  NPETOMICHHA
CBETA. ABCOMOTHBIH [OKA3aTENR

NpeaoMIeHHA

534

[lonnoe BHyTpenHee otpaxenne. [lpenenbHbIN

YIOJT IOTHOTO BHYTPEHHETO OTPAKEHHA

o

Hucnepeus ceera. Cnoxuelii coctap Gentoro

ceera. Lper

3.3.6

53.7

Cobupalomine M pacceHBalOUIAC  JTHH3BL
Toukas munza. PoKycHOe paccTOdHHE W
ONTHYECKAA cHia TOHKOI JTHH3bI.
[locTpoenne n3obpaxenui B cobuparommx n
paccenBalomy  JmH3ax. DopMyna TOHKONH
JHH3BL. YBEIHYEHHE, IaBaeMOe THH30#H

[lpenensl NPUMEHHUMOCTH TEOMETPHUYECKOH

OITHEH

5.3.8

Huatepdepenmnna CBETA. KorepenTtHrie
HCTOYHUKH, Yenosus HabI0/1IeHHA
MAKCHMYMORB H MHHHMYMOR B
HHTepdepeHIHOHHONH  KapTHHE OT  JBYX

CH H¢533HHX EOTEpPEHTHRIX HCTOYHHKOB




Hudpaxuns CBETA. Hudpakiuuonnas
pemérka, Ycnosuwe HabIWOJIEHHA TIARHBIX
539 MAKCHMYMOR npu NnajJeHHH
MOHOXPOMATHHECKOID cBera Ha

ARPPaKIHOHHYIO PEMETKY

5.3,10 | [Monspusauus ceera

TexHu4yecKkHe yCTPOMCTBA:  OMKH, JIynad,

doToannapar,  NPOEKIHOHHBIH  annapar,

2311 MHKPOCKOII, TE/IECKON, BONOKOHHAA ONTHKA,
JUhpakiHOHHAN PEIETKA, TTOJIAPON]
[MpakTivieckue paboThI. Hamepenne

o nokazarens npenomienus. Hecnenosanue

cBOHCTB H300paKeHHH B JIHH3AX,

Habmoaenue aucnepcnu ceera

SJIEMEHTBI CTIELIUAJTIBHON TEOPUH OTHOCHUTEJIBHOCTH

['pavdiisl  OPHMEHHMOCTH  KJACCHYECKOH
MEXAHHKH. [Mocrynare TEOPHH
6.1 OTHOCHTENILHOCTH, MHBAPHAHTHOCTL MOJLYIIs
CKOPOCTH CBeTa B BaKyyMe, [IPHHLIMII

OTHOCHTCILHOCTH Dilnrreiina

° OTHOCHTENIBHOCTD OJIHOBPEMEHHOCTH, |
Se JameieHHe BpEMEHH H COKpalleHHe ATHHBI
6.3 | FHEPIHA W UMIYIBC CBODOAHONH YaCTHILbI
| Cease macc ¢ IHEPrHEH MW  HMIYIBCOM |
6.4 cBoOOIHONH  YacTHIBL,  DHEpPrus  MOKOA

CBOOOIHOH YacTHILR

7 KBAHTOBAS ®H3HKA
| INEMEHTBI KBAHTOBOM OIITHKH

®otonsl. Dopmyna Ilnanka ceasu sHeprum

7.1.1 oToHa ¢ ero 4acToToi. DHEPrUs H UMITYIILC

7.1 thoTona

Orkpeite w wecnenosanue (ororduperra.

712 OnbiTel AT Cronerosa. JakoHbl

thotoaderta




7.2

7.1.3

Ypasuenue Diinmreiina ana Qorosddexra.

«Kpacnaa rpannua» dorosdderra

7.1.4

Hasnenne ceeta. Oneitel [1.H. JleGenepa

7.1.5

T7.1.6

XNHMHUeckoe aeiicTeMe crera

Texuuveckne veTpoiicTBa:  (POTOITEMEHT,

(oTopaTyuk, colHedHas GaTapes, CBETOIHO

CTPOEHHE ATOMA

7.2.1

Mogens aroma Tomcona. OneiTol
Pesepdopaa no Hecae10BaHHIO CTPOCHHA

ATOMA. nJ’IHHﬂTﬂpHﬂH MOOENE aTOMA

122

[loctynatel bopa. M3nyuenne u nornouienne
doToHOR TIpH mnepexone aroma ¢ OIHOTO
YPOBHA 3HEPruH Ha apyroi. Buasl cnexTpos.

CriexTp ypoBHeil 9JHepriuM atoMa BoJ0poja

7.2.3

7.2.4

Boanoreie croiicTRa wactui. Bomnam  ne
Bpoiins. KopnycKyaspHO-ROIHOBOH
Ayanusm,  Jludpakuus  MEKTPOHOB  Ha
KpHCTaLIaxX

CrnoHTaHHOe W BHEIHYAJISHHOE HITVIEHHE,

Yerpoiiereo v npuHiun padoTsl J1asepa

7.2.5

7.2.6

TexHuveckHe VyCTPOHCTBA: CHEKTpanbHBIN
aHWIN3 (CMEKTPOCKOM), f1a3ep, KBAHTOBbII

KOMIIBHYTED

IlpakTHueckue paboTw, Habmonenne

JIHHEHYaTOro CITERTPA

7.3

7.3.1

1.3.2

ATOMHOE AJPO

Meroas  Habnwogenus W perucTpailiu

MWIEMEHTAPHBIX YacTHIL

OTtkpeiTHe  paJHOaKTHBHOCTH.  OnbIThI
Pezepdopra 1o  OnpeielicHHID  COCTaBA
panmoakTHBHoro  wamyueHus.  CeoficTea
anetha-, Oera-, raMma-wsnyueHua. Bansane

PATHOAKTHEHOCTH HA MHBRIC OPTaHHIMBI




OTtkpeiTie npoToHa H HeiiTpona. Hyknonnas '

Mojens sapa  leiizendepra — HWeanenko.
733 Japsan  aapa.  Maccosoe  uuoio  aapa.

Haoronst

Aneda-pacnan. DNEKTPOHHBIH H |
7.34 [OINTPOHHELI Dera-pacna/l. Mamma-

H3JIYHEHHE. Jakou PAdHOAKTHEHOTO paciiajia

DHepPrua CBAIH HYKIOHOR B Anpe. SnepHuie
7.3.5
cuiel. Jledexr maccs sjapa

7.3.6 Anepunie peakunu, lenenne n cunTes aaep

HAnepusiii peaktop. TepmoaepHbiii cHHTES.

[lpoGnemMsl  ®  nepcneKkTHBBI  AACPHOI
7.3.7

JHEPreTHKH.  JKOJOTHYECKHE  ACTIEKTHI

ANEPHOIT IHEPTETHKH

IneMeHTAPHEIE HACTHIIB. OTkprITHE
7.3.8 NO3HTPOHA. DyHIAMEHTATHHEIE

BIaUMOJIEHCTEHS

Texuuueckne VCTpOHCTRA: NO3HMETD, |
7.3.9 kamepa Bunbcona, AnepHeiii  peaktop,

aromHan Gomba

[lpakTuueckne  pabotel.  Hecnenomanne
7.3.10
TPEKOB YacTHIL (10 roTOBBIM (hoTorpadmsiv )

2] [EMEHTbl ACTPODH3INKH

: Bua sséaauoro ueba, Cospessiud, ApkHe
.1
3BE3EL, IUTAHCTEL, HX BHAHMOC JIBHKCHHC

Conneynan  cucrema,  [liawerst  semuoi

rpyniel, [IIaHeThl-rHranTel 1 HX CHYTHHKH,
8.2

KapIHKOBLIC MIaHETLL. Manbie TCna

ConHedHoi CHCTEMBI

Conuue,  dorochepa u  armoctepa. |

8.3
ConHeuHas akTHBHOCTL

8.4 Herounnk anepriun Connua v 38é3)

K.53 3Bé3abl, WX OCHOBHBIE Xﬂpﬂlﬂf{]}{m[ﬂ{:.



Macca, CBETHMOCTb, paadyc, TEMIEpaTypa, HX
BIAMMOCBA3E.  Jlmarpamma  «cnexTpaibHbI
KIacC — CBETHMOCTB»., 3BE3ILl  rMaBHO
HOCHEI0BATENLHOCTH, 3ABHCHMOCTEL «Macca —
CBETHMOCTE® A IBRE3 rIAaBHOH

MOCHCIOBATCIBHOCTH

8.6

wHPart#BayTpedHee  crpoeHHe  3BEl.
CoBpeMeHHBIC NpeIcTaRICHHS I}
NpoHcXoAIeHHH 1 3pomonuH Connia 1 3BE3L

ITannl #HIHH 3BEI

8.7

8.8

Mneunwmii  Ilyte — mama [anakTHka.
CnupansHas CTPYKTYpa [anaxTHEH,
pacrpenenesue  3B€3A, Tala M MBUIK.
[lonomenne wu  aemwkenne ConHia B
lanakruke. [lnockan  u cpepudeckas

nojacHeTesMel anakTHRH

Tuns TFalakTHE. Pamnoranaktikm H

KBa3apbl. YEPHBIE JILIPLI B #/1pax ralakTik

8.9

Beenennas. Pacimpenne Beenennoii. 3akon
Xabona, Paszberanwe ranaktik. Bospact u
paauyc  Bceenennoil, Teopus  bonbmoro
B3pbiBa. Mojens «ropaueii  Beenennoiin,
PenukToBoe H3nyueHHEe

Macwrabnas CTPYKTYpa Beenennoii.
Meraranaktika. Hepeménnuslie npodnemMbl

ACTPOHOMHKH




IToypounoe miannpoBanie

10 KJIACC
% Koimuectso uacos Nara JaekTponnbie HGpoBLIe
3 Tema ypoka Koutpoasusie [IpakTnueckue olpazoBareibHbie
n/'n Beero H3IVHeHHS
padoThl padoThl pecypcehbl
®u3nka — Hayka 0 npupoje.
Hayineie MET{};;E-I HD:H;JHI?SI 1 bubmmorexa LIOK
https://m.edsoo.ru/fllc32e2

OKPYKAKOIIET0 MHpa
Pone 1 MecTo GMIMKH B
(hopMHUPOBAHUH COBPEMEHHOI | bubmmoreka [MOK
HAY4YHOH KapTHHEI MHpa, B https://m.edsoo.ru/fflc33eb
MPAKTHHECKOH AeATENLHOCTH JII0/1eH
Mexannueckoe ABHKCHHE.
OTHOCHTEILHOCTh MCXAHHUYCCKOTO 1 butnotera LIOK
asusceHuA. [lepememenne, https://m.edsoo.ru/fil0e3508
CKOPOCTE, YCKOPEHHE
ParHOMepHOE NpAMOIHHEHHOE i budnnoreka LHOK
IBHKEHHE https://m.edsoo.ru/ffllc3620 |
PasHoycKOpeHHOE NPAMOIHHEHHOE | bubmioteka LIOK
JIBHAECHHE https://m.edsoo.ru/fi0c372e |
CrobonHoe nagcHue. Y CKOpeHHE 1 butmiorexa LOK

cBOOOIHOTO MAICHHA
KpusolmHeitHoe JBrxeHue.
JlBnAeHHe MaTepHanbHOH TOYKH 110
OKPYKHOCTH

https://m.edsoo.ru/fic3%9cc

Bubnnorexa [HOK
https://m.edsoo.ruw/fMc3ada

[TpUHIKT OTHOCHTEIBHOCTH
[Nanunes. HuepuuankHeie CHCTEMEI

Bubmiorera LIOK
https://m.edsoo.ru/fl0c3be8 |



orcuera. [leperiii 3akon Herotona

Macca tena. Cuna. [lpunmun

butmiotera LOK

MaTepHansHOH Toukd. Teopema ob

9 cynepnosuunn cui. Bropou ?HKDH Sittiss /i celsio.ni/filic3be8
HuioToHa uis MaTepHaIbHOH TOUKH

10 Tpernw 3akon Hewrona mns bubmorexa [TOK
MATEPHATEHEIX TOYEK https://m.edsoo.ru/fillc3bel .
3aKoH BCEMHPHOIO THIOTEHHS,

i1 Cuaa tswecrn. Mepean Bubmiorexa [HOK
KOCMHYECKas CKOPOCTh, 3aaavun ¢ https://m.edsoo.ru/ff0c3d00
NPOH3BOACTEEHHBIM KOHTEKCTOM.

12 Cuna ynpyrocti. 3akoH INyka. Bec butmmoreka [HOK
Tena https://m.edsoo.ru/flc3el 8
Cuna tpennn. Koypdnunent '
Tpenus. Cuiia conpoTuBieHns

13 n[:m JMBHKEHHH Tera B KH/IKOCTH Brpmsoress [IOK

https;//m.edsoo.ru/fillc3t76
WM rase. 3ajauu ¢
NPOHIBOCTEEHHBIM KOHTEKCTOM
[TocTynarensHoe W BpaniaTensHOE
IRHMEHHE aDCOTKOTHO TREPIOTO butmiorexa LIOK

14 3 ;

Tena, MomenT cunel. [Inevo cunw. https://m.edsoo.ru/ff0cd 1 a6
Yenoeua papHOBECHA TEEPIOTO TENA
HMimyiibe MaTepraibHoi TOUKH,

5 CHCTEMBI MATEPHANILHBIX TOYEK. bubimorera [HOK
HMiyibe cuiibl, 3aK0H COXpaHeHHs https://m.edsoo.ru/flDc43d6
HMnynsca. PeakTHBHOE JIBHAEHHE
PaboTa u MOIIHOCTE CHITBIL. BuGmorexa LIOK

16 KuHeTHYCCKad JHEPris

https://m.edsoo.ru/ff0e4502



H3IMEHEHHH KHHETHYECKOIT FHEPI'HH

17

18

19

[TorenupanbHas IHEPrid.
[loTenumanshas 3HEpIrug ynpyro
AeopMHPOBAHHOH MPYAHHEL
[MoreHUMHaILHAS IHEPIHg Tena
BOJIH3H NOBEPXHOCTH 3eMiIH

[ToTeHUMaNbHBIE W
HENOTEHIHATLHBE CHIThl. CBA3L
padOTHI HENOTEHITHATEHBIX CHIT C
H3IMEHEHHEM MEXaHHYEeCKOW JHEPrHH
CHCTEMBI Te/l. 3aKOH COXpaHeHHA
MEXaHHYECKOW IHEpritn
JabGoparopuas pabora
«HMecnenosanue e padoTsl CHILI
¢ H3MEHEHHEM MEXaHWIeCKOi
IHEPTHH TENa Ha TIpHMEpe
PACTSKEHHA PE3IHHOBOTO KIyTa»

butmiotera LLOK
https://m.edsoo.ru/ff0c461a

Butmiorexa [TOK
https://m.edsoo.ru/fillc4 78¢c

20

21

22

| 23

KouTponsHasa padoTa no teme
«Kunematuka. Jnnavuka. 3aKoHb
COXPAHEHHA B MEXAHHKEH

OCHOBHBIE MONOMEHH
MG.’I&K}'MPHD-KHHETH‘IECKDFI
TCOPHH. EPU}H{GBEKGE ABHARCHHE.
,Elﬂq:r_spyauﬂ

Xapakrep JIBMKEHHA H
B3aUMOICHCTBHS HacTHIL BEILECTRA,
Mosenu crpoeHns rasos,
HHAKOCTEI M TBEPBIX TEN

Macca monexyn. Konndectso

Butmiotexa LHOK
https://m.edsoo.ru/flcdb74

bubtnuorexa HOK
https://m.edsoo.ru/Tillcddc?




semectea. [loctoannas Aroranpo

24

25

Tennosoe paBHOBeCHE.
Temnepatypa 1 €€ H3MEpeHHE.
Illkana temnepatyp Llenbcus

Haeansnsiii ras 8 MKT. Ochosxoe
ypagnenne MKT

bubmorexa [TOK
https://m.edsoo.ru/flcdfde |

26

ADcomoTHad TeMIlepaTypa Kak Mepa
cpe/iHeH KHHeTHYECKOH YHeprun
JIBUAKEHHA MOJIEKYIL. YpasHeHHe
Meneneesa-Knaneiipona

Bubianorexa LHHOK
https://m.edsoo.ru/fflc51 e

27

28

3axkon JlanwToHa. ['a30BEIE 3aK0OHEI
Jlaboparopuas padorta
«HMcenenosadHie 3aBHCHMOCTH
MERLY NAPAMETPAME COCTOAHHA
PA3PEKEHHOTO razan

29

30

31

Hzonponeccs B nacanbHOM rase H
HX rpaHYccKOC peACTaBIcHHE

BHyTpeHHAs 3Hepris
TEPMOJIHHAMHYECKOW CHCTEMBI H
cnocofbl e niMeHenna. KommdecTro
TernnoTel H padbota. Bayrpennasn
IHEPrHA OJHOATOMHOTO HICAILHOTO
rasa

Bujiel Tengonepenaun. 3ana4u ¢
NMPOH3IBOJCTEEHHBIM KOHTERKCTOM

butmiorexa LHOK
https://m.edsoo.ru/ffDe570e

bButmorexa LHOK
https://m.edsoo.ru/fflc5952

bubmmorexa LIOK
https://m.edsoo.ru/flcSc36

32

ViensHasa TenI0eMEOCTE BEIeCTRa.
KoiM4ecTBo TenioTsl npu
Tennonepenaye. AanadatHbiii

butmiorexa LIOK



nponecce

HEPBME FAKOH TCpMOJIHHAMHEH H

butmiorera LLOK

CBOWCTB KpucTaion, Aunakne
kpucTanisl, CoBpeMeHHbie

i ero NpHMEHEHHE K H30MpoleccaM https://m.edsoo.ru/ff0cSefc
HeobpaTtuMocTs npolieccos B

34 ﬂp}lpﬂpﬂﬂ. Bropoit z:KIDH Bfmersess, L0

https://m.edsoo.ru/fllc6230
TEPMOJIHHAMHKH _
Mpunmun aeicrena u KT
Ten1oBoi MamuHsl. Munn- Bubnmoreka [JOK

35
JACMOHCTPALNH ¢ NOACHEHHEM «T/1e https://m.edsoo.ru/fl0c600a
ITO NIPHMEHAIO T

. 36 Hukn Kapnao u ero KI1/1

37 DKonorudeckie npodieMsl
TENJI0IHEPreTHKH
Obobmaronuii ypok

38 {{hdﬂﬂfﬁfﬂ?puaﬂypql}ﬂnﬂﬂ. OcHOBBI SmonmTeR ()~

https://m.edsoo.ru/fi0c6938
TEPMOIHHAMHKH»
KonTponsHaa padota mo Teme
39 «Mo;[::c}fﬂnpﬂi thuznka, OCHOBHI Rnbumoress LIGK
https://m.edsoo.ru/fllc6as0
TEPMOIHHAMHKH»

40 [lapooOpazoBanne U KOHIeHCALHA. butmiorera LIOK
Hcnapenue M Kunenue https://m.edsoo.ru/ff0c63b6
ADconTHAA H OTHOCHTE/ILHANA

41 BAQKHOCTE BO3ayxa. Hacknmennii bufmoTed HDK.

https://m.edsoo.ru/fillc64ds
nap
Teépaoe teno. Kpucranindeckue u
1 amopipHbie Tena. AHHIOTPOIHA bButanoreka [HOK

https://m.edsooruw/fMeb5 0




MATEPHANBI

[lnasnenne u KPHCTALTH3AINA,

43 Y nenbHad TEI0Ta [TaBIeHHS bufumontia LIOK
A ' https://m.edsoo.ru/flc6708
Cybmumars :
bubmorexa [TOK
44 YpasHenue Tenaosoro bananca ,
R https://m.edsoo.ru/fc6820 |
FNeRTPHIALHA Tell. INeKTPHYeCKHH
45 14 H'TPHBHLLH a ek ::I;-::lcnx RIRTaoTERE LI
Japii. A 'P https://m.edsoo.ru/fc6bee
3APA10B
[TpoROIHMEN, AHATEKTPHENR H
46 ncI:n BOIHHEH Eaml:::li Besimoreig UK
i ) https://m.edsoo.ru/fflc6bec
COXPAHCHHA WICKTPHUECKOTO 3apaja |
BiaumMoieHcTaHe 3apa 108, 3akoH
47 K muaﬂTﬂ equfI;J :m HYECKHH S
Al + L | 1| ¥ e |
y P httpsy//m.edsoo.ru/flcbeed
3ap i
Hanpa#cHocTs WICKTPHYCCKOTO
48 nosa. [lpunmin cynepnosuumn budmiotera LIOK
JEKTpHYUCCKHX noneH. Jlnuun https://m.edsoo.ru/filc6d 2
HANPAAEHHOCTH
PaBoTa cun 37eKTpocTaTHHECKOrD
49 nons ]TMEHHHaJ]pFamﬂcTh budmorexa LIOK
) ’ https://m.edsoo.ru/flc6 100
NOTEHIHATOR
[TpoOBOJAHHUKN B JIWNIEKTPHKH B
50 :}J::: OCTATHYECKOM |1(-)I:j|e bigsamotess LIOK
KTp : https://m.edsoo.ru/fflc7018
JManexTpuydeckas npoHHIIAEMOCTh
nexTpoémMirocTs. Kongencarop.
P A P butmiorexa LIOK
51 MHHH-IeMOHCTPAIHH ¢

MOACHEHHEM «IJIe 3T

https://m.edsoo.ru/ffl0e7126



NPHMEHANT?

52

INeKTPOEMKOCTD MIOCKOTO
KOHJeHcaTopa. JHeprus
3apsKEHHOTO KOHIeHcaTopa
JlabGoparopuas pabota "Hamepenne
HIEKTPOEMKOCTH KOHAeHcaTopa'

butmiotera LOK
https://m.edsoo.ru/ffDe72c0

54

[TpuHIUn telicTersa 0 NpHMEHEHHE
KOH/IEHCATOPOB, KOIHPOBAILHOID
anapara, CrpyiiHOro rnpuHTepa.
DneKTpocTaTHYecKas 3ammuTa.
3azeMiIeHHe AEKTPONPHOOPOR

55

56

3T

DNEKTPUYECKHI TOK, YCIIOBHA €ro
cyuiecTBoBanud. [locToaHHBIH TOK.
Cuna Toka. Hanpsokenue.
Conporusnenne. 3akon Oma ang
Y4acTKa enu

[NocnenorarensHoe, MapanneIsHOE,
CMEIIAHHOE COSHHEHHE
nposoanukoB. Jlabopatopuas
paboTa «HM3yaenne cMemanHoro
COETHHEHMA PEIHCTOPOR

PaGoTta H MOIIHOCTE
MEKTPHUECKOTD TOKA, 3aKoH
Jxoyns-Jlenna

0.5

butmorexa LHOK
https://m.edsoo.ruw/Tlc 7410

bubtnuoreka LIOK
https://m.edsoo.ru/ e 7838

58

3axkon OMa 115 NoaHOIH (3aMKHYTOI)
WICKTpHYeCKoH uenu. KopoTkoe
sameikanue. Jlaboparopuas pabora
«Mamepenne 3/1C ueTouHHKA TOKA H
€ro BHYTPEHHETD CONPOTHRICHHAY

0.5

butnmoteka [HOK
hitps://m.edsoo.ru/ffllc7ac0




Pesepenniii ypok. KonTponsHas
paboTta no Teme

"InexTpoaunamura” / I I R

. https://m.edsoo.ru/filc8cS56
Beepocceniickan nposepounas
paboTa
Obobdwaromii ypok
WIEKTPO/IHHAMHKaY / | 1 Bubnuorera HOK
Beepoceuiickas nposepoqHas https://m.edsoo.ru/ff0c88be
paGota

DNEKTPOHHAS IPOBOAUMOCTD
TBEPIBIX METAIUIOB. 3aBUCHMOCTh
COTIPOTHBIICHHS METAILIOB OT
Temneparypsl. CBepXnpoBoAHMOCTE
DNEKTPHYECKHH TOK B BAKYYME.
CROMCTRA MEKTPOHHBIX MTYMKOR

[TomynposoguukH, Hx coGcTBeHHAd
H NPHMECHAS [TPOBOJHMOCTb. butmiorera LIOK

CroHCTBA p—n-Nepexoa. https://m.edsoo.ru/ff0c84ae
[TomynpoBoIHHKOBEIE IPHOOPEL

DNeKTPHYECKHH TOK B PacTBOPax H

PacTIIaBax MEKTPOIHTOR. i buonunotexa LIOK
DNEKTPONHTHYSCKAS THCCOIHALIHA. https://m.edsoo.ru/ficE2ba
DnekTponu:

E"JIEI"i'i'[L'I-{'-I'l'?.‘li.l'I"ZI-il"lw TOK B razax.

CaMocTosTellbHbIH H | Butimorexa [HOK
HECAMOCTOATENLHEIW PAIPA/L https://m.edsoo.ru/fllc84ae

Mosnua. Tnasma

DNeKTpHYCCKHE NPHDOPLI 1 bubdnuoreka LJOK
yeTpoiicTsa M HX NpakTHYEeCKoe hitps://m.edsoo.rw/f0c86fc




npumenenne, [Ipapnna rexnnkn
DezonacHocTH
KonTtponshas pabota no teme

67 «JnextpocraTHika. [locToannslii [ | butmuoteka LLOK
eKkTpudeckHil Tok. Toku B https://m.edsoo.ru/[TDc8a8a
PATIHYHBIX Cpeaxy»

68 Pesepruuiii ypok. Obobmatonimii | bubmmorexa [[OK
ypok mo temam 10 xmacca https://m.edsoo.ru/fl0c8f6e

OBLIEE KOJIMYECTBO YACOB T10
[MPOI'PAMME

68 5 4




11 KJIACC

Ne
n/n

Tema ypoxa

[MocToAHHBIE MATHHTRI H HX
B3aumMoaeicTeue. MaruuTHoe none.
BexTop MarHHTHON HHIYKIIHH.
JIMHMH MATHHTHOH HHIVKIIHHA

MaruuTHoe noJje NpoBoJHHKA ¢
Tokom. OnsiT Dperesa.
BaaumojieiicTere npoBoJHHKOB ¢
TOKOM

KoansecTeo uacos

Beero

Konrpoasusie
padoTs

[pakTHyeckune
paboTh

Hara
H3YHeHHs

JIIEKTPOHHBIE LH(DPPOBBIE
0bpazoBaTE/IbHLIE
pecypeni

Butnuorexa [LOK
https://m.edsoo.ru/ 9778

bubnuorexa LIOK
https://m.edsoo.ru/ff0c98fe

Jlaboparopuas padora «HMavuenune
MATHHTHOTO NOJA KATYUIKH ¢
TokoM» JlaboparopHusie padoTel ¢
npodeccHOHAILHOM 3a1a4eii

JleHcTBHE MArHMTHOTO TIOJIA HA
NPOBOIHHK ¢ TokoM. CHiaa Amnepa.
JlaGoparopHas paboTa
«HMcenenosanme nelicTera
NOCTOAHHOTO MAarHWTa HA PAMKY ¢
TOKOM»

JleiicTene MarHMTHOTO NoOJIsA Ha
JABHAYILYHICH 3ADAMEHH VIO
yactuiyy. Cuna Jlopenna. Padora
cuiel Jlopenua

bubnuoreka LLOK
https://m.edsoo.ru/filcYite

BuGnuorexa LLOK
https://m.edsoo.ru/fl0c%ach

bubiunorexa LLOK
https://m.edsoo.ru/ff0c9df4

DNCKTPOMArHHTHAS HHIYKIHA.
[oTok BekTOpa MATHHTHOH




nuaykiun, J1C uaaykumn, 3akoH
AMEKTPOMATHHTHOH HHIIYKIIHH
Dapanes

Jlaboparopuas pabora
«Hecaenoranne sigJIeHus
HWIEKTPOMATHHTHOH HHAYKIHHY
JlaGopaTopusie padors ¢
npodeccHoHAALHON 3anaveii

HuaykrneHOCTE. SBNeHne
camonuaykunn. IC
CaMOMHAYKIIMH. DHEprus
MArHUTHOTO MOJS KATYIIKH C TOKOM.
DNeKTPOMArHHTHOE MoJe
Texnuueckue yerpoicrsa u ux
MPHMEHEHHE: MOCTOSHHEIE MATHHTHI,
IMEKTPOMArHHTHI,
IEKTPOABHTATE b, YCKOPHTEMH
3eMEHTAPHBIX YACTHIL,
HHIYKIIHOHHAA TIEYh

Butnuotexa LIOK
https://m.edsoo.ru/ff0cal 50

bubnuorexa LLOK
https://m.edsoo.ru/ff0cat00

10

Obobmaroumii ypok «Maruurnoe
noae. DNeKTpOMarHuTHas
HHAYKIIHAY

Butnuorera LIOK
https:/m.edsoo.ruw/fillicab82

11

12

KonTponsHas paboTta o Teme
«MarnuTHoe none.
DNEeKTPOMATHHTHAS WHIYKLIHAN
CrobojiHble MexaHHYecKHe
konedanus. ['apMoHHUeckue
kosiedanus. YpasHenue
rapMOHHUYECKHX KOJIeDaHHii.

Butnuorexa LIOK
https://m.edsoo.ru/ff0cad58

butnnorexa LJOK
https://m.edsoo.ru/fllcaflo




[lpeppauienne sHeprun

13

14

15

JlaboparopHas pabota
«lcenenoBanne 3aBHCHMOCTH
MepHoja MAILIX KoJlebanuil rpysa
Ha HUTH OT JUTHHBI HUTH 1 Macchl

rpy3an
KonebarentHBNT KOHTY].
CrofoaHBIE ANEKTPOMATHHTHEIE
KOIEDAHMA B HIACAUTEHOM
KoJeDaTeNbHOM KOHTYpe. AHANOTHS
MEK/TY MEXaHHUCCKHMH H
WEKTPOMATHHTHBIMH KONleOaHHAMM
Mopmyna Tomcona. 3akon
COXPAHEHHH IHEPIHH B HICAILHOM
KonedaTeIbHOM KOHTYpE

butmorexa [LOK
https://m.edsoo.ru/fi0cb820

bubmmorexa LHOK
https://m.edsoo.ru/flch9c4

16

17

18

19

[lpencrasnenue o 3aTyXalomux
kKonecbanuax. BeinyxaeHHbIC
MEXaHHYCCKHE KoaeDanud,
Pezonanc. Brnyknennsie
WEKTPOMATHHTHBIE KOsleDaHHA

[Tepemenubin TOK.

CHHYCONIaNBHBIW NEPEMEHHBIN TOK,

MomHoCTE NepeMeHHOTO TOKA.
AMIUIHTYIHOE H ICHCTBYIOLLEE
3HA4YEHHE CHIILI TOKA U HANPSAKCHHA

Tpanchopmarop. [ponisoacteo,
nepeiaya u norpedienue
MEKTPHYECKOil 3HeprUn

YerpolicTBo H IpakTHYECKOE

bubnuorexa LLOK
https://m.edsoo.ru/ff0cbb86

bubnmuorera LLOK
https://m.edsoo.ru/ff0chd34

butmuorexa LIOK




NPHUMEHEHHE NIEKTPHYECKOTO
3BOHKA, FEHEPATOPa NEePEeMEHHOT0
TOKA, IMHHH MEKTpOnepeay

https://m.edsoc.ru/flcc324

20

21

22

JKOMOTHYECKHE PHCEH TIpH
NPOH3IBOJACTEE MIEKTPOIHEPIHH.
K}"J’lb’f}l'pﬂ HCITONB30BAHHA
AIEKTPOIHEPIHH B MoBCeIHeBHOW
HHIHH

Mexanuueckne BONHEL, YCIOBHA
pacnpoctpanenus. [lepuon.
CropocTh pacnpocTpaHeHHd H
JnHHA BOUIHEL [lonepeunsie i
MPOA0JILHEIE BOJIHBI

3syk. Ckopocrs 3syka. [poMkocts
3eyKa. BricoTta Tona, Tembp 3yKa

bubnuorexa LLOK
https://m.edsoo.ru/ff0cca54

bubauorexa [[OK
https://m.edsoo.ru/fflcecle

23

24

25

'H'JICKTIJGMBFHHT[]L]C BOHBI, HX
CBOHCTBA H CROPOCTL. IlIkana
AICKTPOMAruHTHRIX BOJIH

IpuHUHILI PATHOCBA3ZH H
TeaeBHaenns. Passurue cpeacrs
cea3n. Pagnonoxkanua. Munun-
JeMOHCTPALHH ¢ MOACHEHHEM «Ie
ITO NPHMEHAIOT

Koutposisnas pabora «Konebanus n

BOJIHBLF

bubnuorexa LLOK
https://m.edsoo.ru/ff0ccte()

bubnnorexa LIOK
https://m.edsoo.ru/fflccH {8

26

[pasMonuHeiiHoe pacnpocTpaHeHue
CBETA B OJIHOPOIAHOH cpeie.
Toueunsiii HeTouHHk ceera. Jlyy
cBeTa

bubnuotexa [LOK
https://m.edsoo.ru/fflcd350




Orrpaskene creTa. 3aKOoHK

butnmorexa LIOK

KJIacCHYCCKOH MEXaHHEH.

27 OTpAsEHIA LT:ET& Hoctpoerie https://m.edsoo.ru/flcd4el
H300paKEHUH B TUIOCKOM 3€pKane
[lpenomnenne ceeta. llomHoe
)3 BHYTPEHHEE OTpaKeHHE, Bubiuorexa LIOK
TTpe/te/bHBI YTON TIOHOTO https:/m.edsoo.ru/fl0cd7{6
BHYTPEHHErD OTPameHHs
29 Jlaboparopras padora «Himepenne bubnuorexa [JOK
NOKAIATENA NPENOMISHHA CTEKITA» https://m.edsoo.ru/fflcd67a |
Jlunzs. I1 HHe w300paxenui
30 B ;mr:me. gmia Tenum?fipnmfm. RS 0K
https://m.edsoo.ru/ff0cddl e
Voeenuuenue NTHH3BL
JabGoparopHas padora
3l «HMcecnenosanne cBOHCTR
H300paKeHHIT B THH3AX»
Jucnepcna creta. CIOMmHBI COCTAR
1 benoro ceeta, [lper. Jlabopatopras
padora «Habmonenne quenepcnn
CBETa
1 Hutephepenuns csera. Jndpakuns bubnuorexa LIOK
: ceera, Juppakunonsan pemérka https://m.edsoo.ru/fflced22 |
14 [lonepeuHoCcTh CEETOBRIX BOJIH. butnmorexa LHOK
[Monspusauus ceera https://m.edsoo.ru/ff0cfi2e |
Onruyeckne npubopesl 1 yeTpoiicTea
35 H YCIOBHA HX De30MacHOTD
NPUMEHEHHA
16 ['paHuULl NPHMEHHMOCTH Bubnuoreka LHOK



IocTynarel ciennaisHOH TEOPHH

OTHOCHTEIBHOCTH
OTHOCHTEIILHOCTE
37 OJHOBPEMEHHOCTH. 3aMe/UIeHHE Babioiees TN
https://m.edsoo.ru/ff0cfa42
BpPEMEHH M COKPALIEHHE [UTHHEI
DHEPruA H UMITYIIBC
38 PETATHRHCTCKOH HacTHIbl. CBA3b Butnuorexa LIOK
MACCHI C IHEPTHEH W HMITYITRCOM, https://m.edsoo.ru/ff0cfc68
DHEpPIrHA NOKos
KonTpoisHas ota «Onruka,
39 0214221 cneufafhnnﬁ{'?mpuna RuOmGTeiR HOK
https://m.edsoo.ru/ff0cf6iD
OTHOCHTENBHOCTHY
40 Porousl. Popmyna [lnanka. bubnuorexa LLOK
DHeprud H UMIyIbLe hoToHA https://m.edsoo.ru/fi0cfel 6
OTKpBITHE H HCCIET0OBAHHE
0T0 exTa. OneiTel A. I,
41 g'rn.rlj‘l:fna. Munn-gemMoHcTpalnm beiuunrges LIOK
https://m.edsoo.ru/ffllcffcd
¢ NOSICHEHHEM «IJI€ ITO
IHPHMEHSIOT»
3akonsl hotoadipexra. Ypasnenue
42 DHH m-re?{iﬂa miq:[czmmﬂ};mna, butbmorexa HOK
https://m.edsoo.ru/ff0d0 [ Se
«Kpacuas rpanuna» doroadperra
apnenne ceera. Onwitel [1 H.
43 ﬁeﬁmeﬂa. XUMHYECKOEe JeHCTBHE b uacneks JOK
https://m.edsoo.ru/ff0d04a6
CBETA
TexHuuyeckue yerpoiicTea u
44 NPAKTHYECKOE TPHMEHEHHE!

(oToanement, PoTOAATIHE,




CONTHEYHAA ﬁa'rapen » CBETOJIHOL

Pemenne jajdadq no TemMe «IIEMEHTRI

buonunorexa LLOK

3 KBAHTOBOH OMTHKH» https://m.edsoo.ru/ffdd0302
Monens atoma Tomcona. OnbiTe!

46 Pesepdopna no paccesuumio o- Enﬁnqurexa Hok

https://m.edsoo.ru/ffl0d09 1 a
wacTHil. [naneTapuas Mogens atoma _
Butnuorexa LHIOK

o Hoorymat hopa https://m.edsoo.ru/fl0d0afa |
Hanyuenne n nornomenne (poToHOR

48 NPH NEPEXOIE aTOMA ¢ OJIHOTO butnnorexa LLOK
YPORBHSA dHepruu Ha apyroil. Buas https://m.edsoo.ru/ff0dOafa
CIEKTPOR
Bonmoesie ceodcTea yactuil. BoiHel
Je bpouna. KopnyckynsapHo- Bubnunorexa HOK

49 h .

BOJHOBOM Jiyanusm. CrioHTaHHoe U https://m.edsoo.ru/ff0d0ca8
BBIHY#IEHHOE H3TyUeHHE
OTEpBITHE paIHOaKTHBHOCTH.

50 Oneitet Pezepiopaa no bubnuorexa LIOK
onpeie/icHHIO COCTARA https://m.edsoo.ru/fi0d0fd2
paJHOAKTHBHOTO H3Y4eHHS
CroscTea ansda-, Gera-, raMMa-

51 HanyueHud. Biusanne
PaaHOaKTHBHOCTH Ha KHBBIC
OPraHu3Mbl
OTKpBITHE MPOTOHA H HEHTPOHA.

52 Hzotonsl. Ankiha-pacna. bubnunorexa LLOK

DNEKTPOHHBIW W MOZHTPOHHBIH
Oera-pacnajn. ['amma-usinysenue

https://m.edsoo.r/f0d ] 162




53

DHEPIruA CBA3H HYKIOHOR B f/pe.
Snepusie peakupn. AnepHbin
peaktop. [Tpodnemul, nepcnekTHREL,
IKONOTHIECKHE ACTIEKTH AIEPHOH
IHEPTETHKH

bButnuorexa LIOK
https://m.edsoo.ru/f0d 1 356

54

55

56

DleMeHTapHBIE YacTHLIBL. OTKpLITHE
nozurpoHa. Meto/isr Habnoienus 1
PerHCTpaliy AeMeHTApHEIX
yacTHil. Kpyrisiii cron
«DyH1aMEHTAlILHBIE
BIauMOAeHeTeHA, EJHHCTBO

(pr3nYECKOM KapTHHBI MHpa»

OTanel pasBUTHA aCTPOHOMHH.
[lpuknaanoe 1 MHpOBO33pCHYECKOE
3HAYCHHE acTpoHoMHH. Bua
3pc3anoro Heba. Co3pesaus, ApKHe
IBCENLL, MIAHETEL, HX BHIHMOC
Apumcenue. ColHeyHas cucrema

Connne. ConHeuHas aKTHBHOCTb.
Herounuk snepriun ConHiia ¥ 38€30

Bubnuoreka IIOK
https://m.edsoo.ru/f0d0e38

57

3B€3/1bl, HX OCHOBHBIC
XAPAKTEPHCTHRH. 3BE3/1bI IIABHOW
noclieosare/sHocTH. BHyrpentee
crpoenue 3831 CoBpeMeHHbIe
NPEeACTABICHHA O NPOHCXOHRIIEHHH H
3B0onHH ContHna u 38e3n

58

Muneunsi [1yTs — Hama
lNanakTuka. [Monokenne n
nerwenie Connua g anaktHie.




[Nanakrikn, YepHbie AbIphl B Spax
FaIaKTHE

59

60

Beenennaa. Pazberanne ralakTHE.
Teopus bonsuioro B3peiBa.
Pelnkrosoe H3iydeHue.
MeraranakTika

Hepemennrie npobnemu
ACTPOHOMHH

61

Koutponshas padorta «IeMeHTEl
ACTPOHOMHH H acTPOQHINKI

62

63

Obodmarowmii ypok. Pons dusnkn
H ACTPOHOMHUH B JKOHOMHYECKOH,
TEXHOIOMHYECKOH, COHATTLHOI |
ITHYECKOH cihepax IedaTeibHOCTH
YEIIOBCKA

O6obmatommii ypok. Pors n mecto
(hHM3IMKHM M ACTPOHOMHH B
CORPEMEHHOH HAYYHONH KapTHHE
MHpa

64

Obodmarommii ypok. Pons
(usnueckoil Teopun B
(hopMHPOBAHKMK TIPEJICTABIEHHI O
(pusnveckoii KapTuHe Mupa

65

Obobmarouii ypok. Mecto
thH3MYeCcKoil KapTHHBI MHPA B
ob1iieM paay COBPEMEHHEBIX
CCTECTBCHHO-HAYYHBIX
NpeacTaRICHUIT 0 npupoie




Pesepeuriii ypok. MarautHoe none,

66
: DNEKTPOMArHUTHAA WHIYKIIHA

Pesepeusiii ypok. Ontika. OcHOBEL
67 CHelHalBHONH TEOPHH
OTHOCHTE/IBHOCTH

Pesepuniii ypok, Keantosas dmanka,
68 DneMeHTH ACTPOHOMHH H
acTpodHInKH

bubnnorexa [LOK
https://m.edsoo.ru/flDd1 T84

OBHLIEE KOJIMYECTBO YACOB T10
[MPOI'PAMME

68




10 kaacc
1. Konrtponsnas pabota mo teme «Kunematuka. JInnaMuka. 3aKOHbI
EDX]JEHCHHH B MCXAHHEKC»

No ITpogepsiembie Koa | MeranpeamerHnbiii Ypogenn MakcHMAIbHBIH
n/n npeaMeTHbIe KIC pe3yabTaT CIOKHOCTH: 0aJ 3a 3a1aHHe
PEIVIALTATHI b/I1
1 10.2,10.3 2.1.1- 1.1.3, 1.1.6 b 1
2.3.10
2 10.13 2.1.1- 1.1.3, 1.1.6 11 2
2.3.10
3 10.13 2.1.1- 1.1.1 b 1
2.3.10
4 10.13 2.1.1- 1.1.1, 1.1.6 I 2
2.3.10
5 10.13 2.1.1- 1.1.3, 1.1.6 b 2
2.3.10

Beero zagannii — 5 w3 HMX no ypoeHio caombocTH: b —3; 11— 2.
MakcumManbnblil nepeuuHbi Oann —8

Cucrema OUHEHHBAHAA

OrMeTka o nATHOANIBHON WwKane | «2» | «3» | adn | «5»

[lepruansiii bann 4 O 7

Bpems nposenennsa 40 MmunyT

1.

[Tpu apapuu camonéra 8 1972 roay uenickas cTioapaecca YyaoM OCTANAChk JKHEA, VIR C
eeicoThl 10,16 kM. Kakosa Geina e€ ckopocts npu yiape o
3EMIII0 B OTCYTCTBHE arMocdeps? v, M/ ‘31

[To rpacuky 8(t) onpenenure Bun apwkenns, Haiigure

yekopenue. CocTaBbTe M 3anulINTE YPABHEHHE 10

FABHCHMOCTH O(L). \,

Bo @panuun B 1988 roay va astomodune «Hryapy» Gbui 5 "

npoitaen kpyr anuHoi 13,535 kM co cpeanei ckopocTbio f\. -
242,093 l‘;’:‘. Kakos nepHo/ M pajuyc Bpauienns’ 024681tc

Tenesxra maccoi 40 kr IBRAKETCH CO CKOPOCTRIO 4 M/C

HABCTPEUY TeneKKe Maccoii 60 kr, ABukynieics co ckopocTeio 2 m/c. Tloene neynpyroro
cOyJapeHHs TeNeKKH ABIKYTCA BMecTe. B Kakom HanpaBiaeHHH H € KAKOH CKOPOCTBIO
Gynyt apurarees Tenewku? K 3anaue BRINOAHHTE PHCYHOK,

[TponiBeaeH BLICTPEN W3 3CHUTHOH nylikH. CHAPAL JIETHT BEPTHKAILHO BBEPX CO

CKOPOCTHIO Bﬂﬂf, Kakoil MakcHMansHON BHICOTH JOCTHIHET cHaps?




2. Kownrposnbhas pabora no reme «Monexyasapras Gpusnka. OCHOBbI
TEPMOJIHHAMHKH»
Nu Ilposepaemsie Koa | MeranpeiMernsiii ¥Ypoeenn MakcuManLHBIH
n'm npeamMeTHble K2C pesyaLTaT CAOKHOCTH: Daa 3a 3a1anne
PeIVABTATHI b/Tl
1 10.13 3.1.- 1.1.3, 1.1.6 b 1
3.2
2 10.13 3.1.- 1.1.3, 1.1.6 Il 2
3.2
3 10.13 3.1.- 1.1.1 b 1
3.2
4 10.13 3.1.- L1.1, 1.1.6 I 2
3.2
5 10.13 3.1.- 1.1.3, 1.1.6 b 2
3.2

Beero zananuii — 5 u3 HUX no yposHi0 cnokHocTH: b —3; 11— 2.
MakcumManbneiil nepeu4HbIi Oann —8

CuHcrema oneHHBAHHA

Orserka no narudasioi wkane | «2» | «3»n | «dn | «5»

[leprransiii Gann 4 § 7

Bpewmsa nposenenns 40 MHHYT

1. OnpeneauTs YHCIO MOIEKY B St HaTpis (Na) npH HOPMATEHBIX YCIIOBHAX.
Orser: 1,3 *10%

2. KakoBa KOHLCHTpALMA rasa, Haxoaauerocs noj gasnenuesm 18 klla npu remneparype 220 K 7

Omser: 6% 10 m 7

3. Kak H3MEHHTCH CPEJIHAA KHHETHYECKAN SHEPIHA JIBHKEHNUA MOJICKYIL, ECIIH TeMIIepaTypy

raza yMeHBIIHTE B 3 paza?
Oreer: yMEHBIIHTCH B 3 pasa

4. T'az ¢ odbemoM 251, HaxoguKiics noa gasnenues 3xlla npu remneparype 40 Ng:
OXNAINITH NPH NOCTOAHHOM ofnLeme 1o Temneparypel 20 “C. Kakum crano nasnenue raza?

Oreer: 2.8 klla

5. Kakoe koaH4ecTBO TenaoTel noaydaer padodee Teno TenI0Boil MAlIHHBl OT HAIPEBATEH,

ecau ero padota pagsa 60 k/lx npu KI1/1 papsom 0,37
Oreer: 200 xllx.




3. Kourponsnas pabora no reme "DiekTpoauHaMika”

N Ipoeepaemsle Kon | MeranpeiMerHblii ¥Yposens MarcHMalbHEIH
n/n NnpeaMeTHbIe K23C pesvasTar CIHRHOCTH: Daa 3a 3alaHne
PEIVIALTATHI b/Tl
1 10.13 4.1 1.1.3, 1.1.6 b 1
2 10.13 4.1 1.1.3,1.1.6 I 2
3 10.13 4.1 1.1.1 b 1
4 10.13 4.1 1.1.1, 1.1.6 I 2

Beero sagannit — 5 w3 HMX no yporHio caombocTH: b—3; 11— 2.
MakcuManbnbiii nepeuunbi Oann —8

Cucrema OUHEHHBAHHA

Orverka no oaTA0ATIBHOH WwKane | «2» | «3»n | «dn | «5»
[Meparansiii bann 4 5 7

Bpems nposenennsa 40 MmunyT

1. C xakoii CHIOH B3aHMOACHCTRYIOT IBA MAEHbKHX 3apPMKEHHBIX IHAPHKA, HAXOAAIHEC B
BAKYYMe Ha paccTosnun 9 oM apyr ot apyra? 3apsaa kaaaoro mapuka pasen 3 « 107 K.

2. B oaHOpOAHOM MEKTPHYUECKOM T10J1€, BEKTOP HANPAKEHHOCTH KOTOPOrO HATPABJIEH
BEPTHKAIBHO BBEPX, BHCUT miapuk mMaccoii 10 r u sapaaom 5 MKn. [lpu Beikiouennn nons cusa
HATAKEHUA HUTH YBEIHYHBACTCA B JBa pasza. OnpeneauTe HaNMpsaKEHHOCTD MO,

3. PasnocTh NOTEHIHANOB Mek Ty 0DKIaAKaMH KonleHcaTopa éMrocTsio 0,1 MM H3MenHIach
Ha 175 B. Onpegenure u3MeHeHHe 3apa/a KOHACHCATOPA.

4.Onpenenure YKBHBANCHTHYIO MEKTPHUCCKYIO EMKOCTE B LenH, H300pakEénHoil Ha pHCYHKE B),
e/ EMKOCTH KOHICHCATOPOB H3BECTHBL.

o
'y

4. KontponsHas pabota no TeMe «nekTpoctaTHra. [locTOAHHBINH INEKTPHYSCKHH TOK.
Tokn B pasaHyYHEIX CpeIax»

N [lpoBepaemsie Koa | MeranpeiMerHblii Yposensn MaxkenmMaibubIi
n'n npeaMeTHbIe K2C pesyasrar CIHKHOCTHS Oa.a 3a 3apanne




Pe3VIALTATHI B/
1 10.13 4.2 1.1.3, 1.1.6 b 1
2 10.13 4.2 1.1.3, 1.1.6 1] 2
3 10.13 4.2 1.1.1 b 1
4 10.13 4.2 1.1.1, 1.1.6 1 2
5 10.13 4.2 1.1.3, 1.1.6 b 2

Beero saganwii — 5 w3 HEX 1o ypoBHO caokuocTH: b —3; T1— 2,
MakcumManbnbli nepeu4HLi Gann —8

Cucrema olleHHBAHHA

Oruerka o narnOambsHoN wikane | «2» | «3n | adn | «S»

[Meperansiii dan - 6 7

Bpems nporenenus 40 MusyT

1. Jlpa 0AMHAKOBBIX META/UIHIECKHX 1IAPHKA, HMetommx 3apaast -6 - 10 Knu 15 - 107K,
MPHBEH B CONMPHKOCHOBEHHE, 4 3aT€M pa3saBMHYIH Ha pacctosuue 10 em. Onpenenure cumy
B3aMMO/ICHCTBHA MCHTY LIAPHKAMH
2. Ha sapan 30 uKn, BHecennslii B jannyio Touky nons, gciicrsyer cuna 24 mxH. Haiitn
HANPHKEHHOCTE NOH B JJAHHOH TO4KE,
3. Or1 Kakoro HaNpsKEHUA HYKHO JaPa/IHTh KOHJIEHCATOP eMKOCTEIO 4 MKM, 4T00kI eMy
cooburTh 3apan 0,44 mKn?
4, D/1C Garapen pasxa 13 B, [1pn saMrIKaHin ee HA HAPY3IKY, HANPAKEHHE HA TTOMOCAX DaTapen
cranoBuTcd pastsiM 12 B. KakoBo conpoTHRISHHE HATPY3KH, €CITH BHYTPEHHE COTIPOTHRICHHE
uerodnnga 0.5 Om?
5. CKONBKO ME/IM BBIACIMTCA HA KATOJIE NPH AEKTPOIIM3E PACTROPA MEHOIO KYIIOPOCA, eCIH Yepes
pacteop npoteder 100 Kn anexkrpuyecrsa?

11 knacc

1. Konrponsnas pabota no teme «MaruntHoe noie. JNeKTPOMAarHHTHAR HHYKIHHA»

No [posepsiembie Kox | Meranpejamernmnii Yposenn MakcHMATbLH b
n/n npeiMeTHbie K2C pesyanrTar CIIOKHOCTH: 0aJ1 3a 3ajaHne
PeIVIALTATHI L/T1
1 11.3,11.4 4.3.1- 1.1.1, 1.1.6 b 1
4.3.15




2 11.3,11.4 4.3.1- 1.1.1, 1.1.6 b 1
4.3.15

3 11.3,11.4 4.3.1- 1.1.1, 1.1.6 b 1
4.3.15

4 11.3,11.4 4.3.1- .11, 1.1.6 b I
4.3.15

5 11.3, 11.4 4.3.1- 1.1.1, 1.1.6 b 1
4.3.15

6 11.3,11.4 4.3.1- 1.1.1, 1.1.6 b 1
4.3.15

7 11.3,11.4 4.3.1- 1.1.1, 1.1.6 b I
4.3.15

3 11.6, 11.7 4.3.1- 1.1.3, 1.1.6 I 2
4.3.15

9 11.6,11.7 4.3.1- 1.1.3, 1.1.6 n 2
4.3.15

Beero sananmit —9 3 HHX 10 ypoBHIO cnokbocti: b —7; [1- 2.
MakcumanbHeli nepsuyHblii damwn —11

CHcTema oleHHBAHAS

Orserka 0o naTHbausHoi mrane | «2» | «3»n | «dn | «5»

[leprrunsiii Gann 5 8 10

Bpems nposenenus 40 MunyT

I.Karie 13 Ha3BaHHBIX BEMIECTE HE NPHTATHBAOTCH K MaranTy?
A, Crante B Mens. B, 3omoto I Amomunmii
Dromeko A 2)romeko bul 3 rmomexko b, Bul'  $)tomeko Aun B

2.K maranTHOH cTpenke (CepepHblil MOmine 3aTeMHER, CM. PHCYHOK) MOAHECTH NOCTOSHHEI MarauT. [lpn

ITOM CTPEIIER ...
[s Il <>

1) noreprérca Ha | B0 2) noreprETcA Ha 907 o wacoBoil cTpenke
3) noseprétca Ha 90° NPOTHE HACOBOH CTPENKH 4) ocTaHeTCH B NPEKHEM NOTOHKEHHH

E.HPH BBCIACHHH CCPACHHHEA B KATYIIRY MAarHHTHOC ITOMIC...

1) ve usmenmres  2) yeunures  3) ymednbiiaTes  4) neuesuer

4 Kakoe yTepx/ieHne BepHo?

A, CepepHblil KOHel, MarHHWTHON CTpellkH KoMnaca nokassisaer ua reorpadmueckui Kmuslii nomoc.
L. Bonusu reorpapuueckoro CepepHOra IMONKCA PAcioaraeres KUKHLI MardHTHEIH nomoc Jemim,




DA 2B 3)Aunb  4)Hu A unb
5.IMonpuknan YacTh WICKTPOABHIATENA HOCTOAHHOIO TOK: HA3LIBACTCH

1) HHayETOP 2) AROpE 3) anexTpHYEeCKHE HETKH 4) KoMJIeKTOPHBIE NACTHHE
6. Ha kakom PHCYHEC HaAlPABICHHE MarHHTHBRIX JHHHA MATHHTHOTO ITOJA KATVIIUKH € TOKOM MOKa33aHO

npasHiIsAOT

Ne 1 Ne 2 Ne 3
7.Ha PUCYHKECS NpeicTaRicHa KApTHHA CHITOBRIX THHWH MATHHTHOTO NOA8 0T ABYX MOMOCOBRIX MAIHHTOR,
MOMYHeHHAA © TOMOLIBK) MATHHTHOI CTPIKM M ene3Hbsix onunok. Kakum noswcaM nomnocobbix

MATHHTOR CoOTBCTCTBYIOT 0DnacTH 1 u 27 Oreer o0BACHNTE,
v e T T : ;.

S 2

T
oy

R Ilpunér nm g aswsende nposoiung AB, nsobpamEnnslil Ha pHcyHEe, ccnM 3aMiHyTe kmoy? Oteer
DOBACHHTS.

9. HumetoTea JBe OAMHAKOBRIE KaTYIHKH. B MEpBYH0 MOMECTHAM HENOABHMHBIT MarHuT, H3 BTOpOH
BRIHOCAT MATHHT. B xakoil katviuke BosHMEHET HUAYVELHOHHBI TOK? OTBeT 00BACHHTE.

2. KoutponsHas padota «Kosiebanus 1 BOJIHBI

No Iposepsaembie Kon | MeranpeimerHblii Yposeun MakceumaibHbLi
n/m NnpeIMeTHEIE K2C Pe3VALTAT CAOKHOCTH: 0a.1 3a 3a1anHe
Pe3VIbTATHI b/11
1 11.13 5.1- 1.1.3, 1.1.6 b 1
5.2
2 11.3-11.4 5.1- 1.1.1 1} 2
5.2
3 11.13 5.1- 1.1.3, 1.1.6 b 1
| 52
4 11.13 5.1- 1.1.1, 1.1.6 I 2
5.2
Beero 3aganmnii — 4 w3 HUX N0 ypoeHIO cnomuocT: b—2:; 1 -2,
MakcHMaTsHEIH nepBHIHEIT Ganm —6




CuHcTema oleHHBAHKSA

OTtMmeTKa N0 nATHOALIBHOH WKane | «2» | «3n | «hn | «5»

T'[epBHHHblﬁ oann 3 4 5

Bpema nposenenna 40 MunyT

1.

Ha kakyno UmHY BOIHBI HAcTpoeH KoneDarTenbHBIl KOHTYp, ecnu oH obnagaer
HHAYKTHBHOCTEIO 0,5 MI'H 1 emkocThio 2 HD?

2. Ilo rpadury 3aBHCHMOCTH CHILI TOKAa OT BpPEeMEHH B KonedaTeNLHOM KOHTYpE,
COCTOSALLIEM H3 MOCAEI0BATENBHO COEIUHEHHBIX KOHIEHCATOPA W KATYIIKH, ONpeae/InTe
HauOoIbIIee 3HAYEHHE SHEPIHH MAarHUTHOTO Mons KaTyikn? MHAYKTHBHOCTE KaTYIIKH
pasHa 20 m['n.

I aA
3 /\
v I .\?/f 5 f nl?\ml:
=1

3. Cxopocts ceta B nepsoii cpene 4.5-10° m/c, a ckopocts ceera Bo BrOpoii cpene 1.5-10%
m/c. HalinnTe oTHOCHTENBHBIH MOKazaTeb NpeloMICHHA BTOpoil cpeabl K nepsoii. Kak
H3MCHHIICS YT/ NPEIOMICHHA OTHOCHTEILHO YIIa najcuns’

4. K rongencaropy, 3apaa koToporo 250 nKin, mogkmioquid KaTyIKy HHIYKTHBHOCTH.
Onpejennre MakCHMAINLHYI) CHIY TOKA, NPOTEKAOWErO Hepes Karyluiky, ecliu
LHKIHYecKas qacToTa ceoboHEX kolebannil B konType 400 Mpan/c.

3. KontponsHas padota «OnTika. OCHOBE CNEHANBHON TEOPHH OTHOCHTEIBHOCTH
No Ipoeepnembie Koa | Meranpeamerabiii Yposenn MakcumanbHbIH
n/n npeIMeTHbIE K2C pe3viabTaT CIIOKHOCTH: da.n1 3a 3a1anne
Pe3yabLTATH b/l
1 11.3,11.13 53, 1.1.3, 1.1.6 b 1
(]
2 11.3,11.13 e B 1.1.3, 1.1.6 Il 2
6
3 11.3,11.13 53, 1.1.3, 1.1.6 b 1
6
4 11.3,11.13 5.3, 1.1.1, 1.1.6 I 2
(i
5 11.3,11.13 5.3, 1.1.3, 1.1.6 Il 2
6

Beero zananmii — 5 w3 HUX no yposHto cnoskHoceTH: b —2: [1-3
Makcumaneneiii nepeuuHbii Hann —8




CHceTeMa oleHHBAHKWA

OTtMeTka 00 NATHOANIBHOH wWkane | «2» | «3» | «dn | «5»

[lepsuunsiii bann 4 6 7

Bpema nposenenus 40 MunyT

l.

Cpas BOHTA B BOJI0EM MEPICHIHKYIAPHO JHY, BBICOTA YaCTH CBaH, KOTOpas HAXOIHTCA
Hazx Bozaoii, pasna 0,5 m. HaGmonarens cMOTPHT Ha KOHel cBaH W3-noz Boasl. Kakosa

. . Ry
BRICOTA YACTH CRAW, HAXOIAUISHCS HAA BOJIOM, jana HaDmwojarens, eciid n“&= 1,4.
BOAAYEA

Yrawl npHHEATE MATTRIMH,

2. Wronka BeicoTOil 6 CM PACMONOKEHA TNEPNEHIHKYJIAPHO TIABHOH ONTHYECKOH OCH
TOHKOH coOupatomeit 1uH3bl Ha pacctoauuu 40 oM o1 auH3el. OnTHYECKas cuaa JTHH3b 4
anTp. Yemy pagHa BeICOTA H300PAKEHNA NIONKH?

3. Ha nudpakumoHHYI0 Ppelerky nNepneHIMKYISpHO K €€  TOBEPXHOCTH  Najaer
napannenbielii nydok gydeil ¢ amnoit Bomusl 0,7 mum. [lepwon mudpaxunonHoi
peietkn cocraBafer 1.4 wmkm.  Onpegenurte nonHOE YHCIO MAKCHMYMOB B
AH(PpaKLIHOHHOM CTEKTpE.

4. Cperosad BoIHA ¢ UIHHOH BonHbl 450 HM pacnpocTpanserca B Boje. Kakopa minna 31oi
BOJIHBI B Bakyyme? AGComoTHEI okazaTenb npenomMieHus B soae pasen 1,33.

5. Kakum ummynscom odnagaeT 3NeKTpoH ABHKYLIHIiCS co ckopocTsto 0,8¢?

4. KonrtpoabHas padora « DNeMeHThl aCTPOHOMHH 1 acTpo(uInku»
N Iposepaemsbie Koa | Meranpeamerunii Ypoeens MakeumaibHBIH
in'n npeiMeTHble K2C pe3vasTar CIOMHOCTH? DaJ 3a 3aaHuHe
PEIVIABTATHI /Tl

1 11.3,11.13 7-8 1.1.3, 1.1.6 b 1

2 11.3,11.13 7-8 1.1.1-1.1.3 I 2

3 11.3,11.13 7-8 1.1.3, 1.1.6 b 1

4 11.3,11.13 7-8 1.1.3, 1.1.6 I 2

Bcero zaganuii — 5 w3 HUX 1o ypoBHIO ciomkHocTH: b — 3 11— 2.
MakcuMansHEIH nepBHYHEIT Oanm —8

Cucrema oneHHBAHHA

Orserra o nATHOAIIBHO Wwkame | «2» | «3» | adn | «5»

[Meperunkii Hann “ 6 7




Bpema nposenenus 40 MuayT

1. lnuna ceeropoil posHel pasHa 550 nm. Kakodi sneprueii obnapgaer doton 31oil Bonnst?
OTBeT BBIPA3HUTE B HICKTPOHBOILTAX W OKPYTIIHTE 10 ACCATHIX.
2. DHepreTnueckad JHarpaMmMa HEKOTOPOIO rasa MoKa3aHa Ha pHCYHKE. ATOM HaXOIHTCH B

cocToAanuH ¢ FHeprueii Es. Kakoit yactoroii obnanaer goTton, H3nydeHHLIH NpH nepexoie

HA BTOPOil SHEpreTHYeCKHH yporeHs”
£, alk 4

Ly —— -2.3
Ea — -3h
Lo 50

3. Coyruuk Mapea [eiimoc obpatliaeTces BOKPYD IUIAHETHl B CpeHEM Ha paccrosHuu 23500
kM 3a 1,26 cyr. Onpeaenurte maccy Mapca.

4. lamaktika ¢ BHIMMBIM YIJIOBRIM [JHaMerpoM 157 #umeer kpacHoe cmentenmne 0,25,
CROJABKD IeT WAET ceeT oT Hed 10 JeMnu?









