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TTOSICHUTEJBHAA 3AIINCKA

IIporpamma mo ¢u3nke 0a30BOTO YpPOBHA Ha YpOBHE CpeHEero oOmiero o0pa3oBaHHSA
paspaboTaHa Ha OCHOBe IIOJOKEHHI M TpeOOBaHMII K pe3yabTaTaM OCBOEHHS OCHOBHOIL
00pa3zoBaTeIIbHOM MporpaMMel, mpeacTaBiaeHHBIX B @I'OC COO, a Takxke ¢ yI€ToM (eaepalbHOi
paboueil mporpaMMbl BOCIIHTaHUS U KOHITSIIINN IIpernoiaBaHus yueOHoro npeaMera «DU3HKa» B
o0pazoBaTelbHBIX  opraHm3amuax Poccuiickoii  @Defepalii, peaau3yIONIHX  OCHOBHBIC
00pazoBaTe/IbHBIC TPOTPAMMBEI.

Coyiepikannie TporpaMMbsl 1o (pM3MKe HampaBieHO Ha (OpMMpoBaHHE ecTeCTBEHHO-
Hay4gHOIl KapTHHBI Mupa oOydarommuxcs 10-11 xkimaccoB mpu oOydeHHH ux (u3nKe Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-AESTEIBHOCTHOTO Moaxojia. [Iporpamma mo (hH3HKe COOTBETCTBYET
TpeboBanmaM OI'OC COO k ImIaHHPYeMBIM JIHYHOCTHBIM, IPEAMETHBIM H MeTalpeaIMeTHBIM
pe3ynpTaTaM oOydeHHs, a Takke YIHTBIBaeT HeoOXOJMMOCTh peayn3alii MekKIpeIMETHBIX
cBa3ell (PIBHKH C eCcTeCTBeHHO-HAYUHBIMH YUeOHBIMH IpeMeTaMH. B Heil oIpejaensioTcs
OCHOBHBI® IeJIH H3ydeHHS (H3MKH Ha YpOBHE cpedHero odmero obOpa3oBaHWS, MIaHUpYeMble
pe3yIpTaThl OCBOCHUA Kypca (DM3HUKU: JIMYHOCTHbIE, METalpeIMeTHBIE, IIpeMeTHBIC (Ha Oa30BOM
YpOBHE).

IIporpamma 1o gu3nKe BKIFOYAET:

® [UTAHHPYEMBIC Pe3yIbTaThl OCBOCHHS Kypca (pI3HKH Ha 6a30BOM YpOBHE, B TOM WHCIIE

Mpe/IMETHBIE Pe3yIbTaThl 10 T0/1aM 00YIeHUS;

e cojepsxaHue yueOHoro mpeaMeTa «Du3HKa» M0 rojgaM 00ydeHus.

Ou3uKa Kak Hayka o HanOoJjee oOIHX 3aKOHAX MPHPOJIbI, BRICTYIAs B KadecTBe yaeOHOTO
TpeyMeTa B ITKOJIe, BHOCHT CYIIECTBEHHBIN BKJIAJ] B CHCTEMY 3HAHHIT 00 OKpYKarolleM MUpe.
[IIkompHEINT Kypc GU3NKH — CcHCTeMOOOpa3yiomuil Juid ecTecTBeHHO-HAyUHBIX YIeOHBIX
MpeIMeTOB, MOCKOIBKY (PH3HUEeCKHe 3aKOHBI JIe)KaT B OCHOBE IPOIIECCOB U ABJICHHUI, H3yJaeMBbIX
xXuMHell, Ononorueil, gusmIecKkol Treorpadueil u acTpoHoMuel. lcmonp3oBaHHE H aKTHBHOEC
TpuUMeHeHHe (U3MYeCKNX 3HAHUIT ONpeJieseT XapakTep U Pa3BUTHE Pa3HOOOPA3HBIX TEXHOIOTHIT
B cdepe SHepreTHKH, TPaHCIIOPTa, OCBOEHH KOCMOCA, IOJyUeHHS HOBBIX MaTepHaloB C
3aJlaHHBIMH CBOMICTBaMHU U JpyruX. M3yueHne (pH3UKH BHOCHT OCHOBHOII BKJIa]l B ()OpMHIpPOBaHIE
€CTECTBEHHO-HAYIHOIl KapTHHBI MHpa OOyYaroNMXcd, B (OPMHPOBAHHE YMEHHIl IPHMEHATH
HAY9IHBII METOJT TO3HAHUS TIPH BHITIOJTHEHUH HMH YIeOHBIX MCCIeTOBaHMIL.

B ocHOBY kypca (U3HKH JUI1 YPOBHA CpeJHETo oOniero o0pa3zoBaHHA MOJOKEH P Hielt,
KOTOPbIE MOKHO paccMaTpUBAaTh KaK IPHHITHIIBI €70 MOCTPOSHHS.

Hoen yenocmuocmu. B COOTBETICTBHHU ¢ Hell KYpPC ABIIACTCS JIOTHIECKH 3aBEpPIIEHHEIM, OH
COJEP/KUT MaTepHan U3 BCeX pasjielioB (PH3UKH, BKIOYaeT KaK BOIPOCHI KIACCHYECKOI, TaK H
COBpPEMEHHOI! (PHU3HUKH.

Iloes cenepanusayuu. B cOOTBETCTBHH ¢ Hel MaTepHal Kypca (pH3HKH 00heOHHEH BOKPYT
¢muuecknx Teopmil. BenymmM B Kypce ABISETCS (OPMHPOBAHME IIPEICTaBICHUIT O
CTPYKTYPHBIX YPOBHSAX MaTepUH, BEIIECTBE U TOJIe.

Hoea cymanumapuzayuu. EE peamizanud MIpeAronaraeT HCIOIB30BAHIE T'YMaHUTAPHOTO
nmoTeHIana (hU3NIecKoll HayKH, OCMBICIIEHHE CBA3H Pa3BUTUS (PU3UKH C pa3BHTHeM o0miecTBa, a
TaKke ¢ MHPOBO33PEHISCKIMH, HPAaBCTBEHHBIMH H 3KOJIOTHIECKUMH TIPOOIeMaMH.

Ioes npuxnaonoii Hanpaenennocnu. Kypc GU3HKH mpejioiaraeT 3HAKOMCTBO ¢ IHIMPOKHM
KPYTOM TEXHHYECKHUX H TEXHOJIOTHYECKUX MPIIOKESHII U3YyIeHHBIX TEOPHIl U 3aKOHOB.

Hoesa »sronoeusayuu peannsyeTcs TMOCPEACTBOM BBEJIEHHS 3JIE€MEHTOB COJIep/KaHHAg,
MOCBANIEHHBIX 3KOJOTHISCKUM IPo0IeMaM COBPEMEHHOCTH, KOTOPBIE CBA3AHBI C Pa3BHTHEM



TeXHUKH H TeXHOJIOTHIL, a Takke 00Cy:;K/IeHHs MpodiieM palloHAILHOTO IPHPO/IONI0IB30BaHU H
3KOIIOTHIECKOH 0e30TMacHOCTH.
CTepXHEBBIMU 3JIEMEHTaMH Kypca (H3UKH Ha YPOBHE cpelHero obmiero odpa3zoBaHUS
SABIAIOTCA (U3MUecKHe TeopHH ((QOpMHpOBaHHE IIPE[CTABIECHHII O CTPYKType IOCTPOEHHS
¢busHueckoll TeopHH, poaH (QyHZAMCHTAIBHBIX 3aKOHOB U IPHHIIUIOB B COBPEMEHHBIX
MPENCTaBIEHISIX O MPHUPOJAe, TPAaHUNAX MPUMEHHMOCTH TEOpHil, IS ONMUCAHUS €CTECTBEHHO-
Hay4YHBIX SBIEHHIT U IPOIECCOB).
CHCTeMHO-JIeSITeTbHOCTHBIIN MOAX0M B Kypce (H3HKHU peaan3yeTcs IMpexke BCero 3a cuéT
OpTaHH3alH SKCICPHMEHTAIbHOMN AesTeaIpHOCTH oOydaronuxcs. Jlusa Ga3oBoro ypoBHS Kypca
(GM3MKN — 3TO WCMONB30BAHME CHCTEMBI (DPOHTATBHBIX KPAaTKOBPEMEHHBIX S3KCIEPHMEHTOB M
nmabopaTopHBIX padoT, KOTOpkle B IporpaMme Mo (u3HuKe 0O0BeJUHEHBI B OOIIMII CIIHCOK
YYeHHYeCKHX NpakTHYecKUX pa®oT. BrijeneHne B yKka3aHHOM IepedHe J1a00OpaTOpHBIX padoT,
MPOBOANMBIX JUIS KOHTPOJA H OIEHKH, OCYIIECTBIIAETCS YYaCTHHKaMH 00pa30BaTelIbHOTO
Iporiecca HCXoas U3 ocoOeHHOCTell IUIaHUPOBaHUS U OcHalleHus kaOuuera ¢usuku. Ilpu 3tom
obecrieynBaeTcsl OBIaJeHHE OOYJAIONIUMIICS YMEHHSMH IIPOBOJUTH KOCBEHHbIE H3MEpPEHHS,
HCCIeIOBaHUSA 3aBHCHMOCTeNl (H3HMYECKHX BEIHYHMH H IOCTAHOBKY OIIBITOB IO IIPOBEpKe
MPEI0KEHHBIX THIIOTE3.
Bonpmoe BHIMaHNE yaemseTcs pelIeHHI0 PacYEéTHBIX M KaueCTBeHHBIX 3adad. [Ipu stom
JUIS PAacUE€THBIX 3a/la4 IIPHOPUTETOM SIBIISIFOTCS 3a/1a4l C SBHO 3aJaHHOI (H3HYECKON MOJIEIBIO,
IIO3BOJIIOINIE [IPHMEHSTh H3yUeHHbIE 3aKOHBI H 3aKOHOMEPHOCTH KaK U3 OJIHOTO pasjelna Kypca,
TaKk M HHTETPUPYS 3HAHHS M3 pPa3sHbIX pasfenoB. JId KadeCTBEHHBIX 3anad IPHOPHTETOM
SBISIFOTCS. 3aJaHUsl HAa OOBSCHEHHEe INPOTeKaHHWs (U3NUECKHX SBIEHHH U IPOLECCOB B
OKpYyXKaromell u3HH, TpeOyromme BbIOOpa (H3HUYECKOil MoJenn s CHTyallUH IIPaKTHKO-
OpPHEHTHPOBAHHOIO XapaKTepa.
B coorBerctBim ¢ TpeboBammamu @OI'OC COO K MarepHaTbHO-TEXHHIECKOMY
obecrieuernto yueGHOro mporecca 0a30Bblil YpOBeHb Kypca (H3HKH Ha YPOBHE CPeJHEro o0Iero
00pa30BaHNs JOJDKEH H3y4aThes B YCJIOBHAX IpeJMeTHOro KaOHHeTa (U3HKH IUTH B YCIOBHAX
HHTETPHPOBAHHOTO KalHHeTa IpeJMeTOB eCTeCTBeHHO-HAyIHOTO IHKIa. B kabmnere ¢u3ukm
NODKHO OBITh HeoOXxommmoe mabopaTopHOoe o0oOpyHoBaHHE IIS BBIIOTHEHHS YKa3aHHBIX B
IporpaMMe Io (pu3HKe yIeHHYecKUX MPaKTHIeCKUX padoT H AeMOHCTPAllHOHHOE 000pY10BaHUE.
JleMoHcTpanioHHOe 00OpyzZoBaHHe (OpMHpYETCS B COOTBETCIBHH C IPHHIIHIIOM
MHHHMAJTBHON J0CTATOYHOCTH H 0OccleUnBaeT MOCTAHOBKY IIEPEYHCICHHBIX B IIporpaMMme Io
Gm3uKe KIIOYeBBIX JIEMOHCTPANMI JUIS WCCIETOBaHHUS WM3yJaeMBIX SBIEHHII H TIPOTIECCOB,
SMITHPHYECKUX U (PyHIaMeHTaIbHbIX 3aKOHOB, HX TeXHHIECKHX IpHMeHEeHHII.
JIabopatopHoe 000pyaoBaHHE [UI YISHHYECKHX MIpPaKTHYECKHX padoT ¢opMupyeTcsi B
BHJE TeMaTHYeCKHX KOMIUIEKTOB U obeclieduBaeTcsi B pacy€Te OJHOTO KOMILIEKTa Ha JBYX
obyuatonuxcst. TeMmaTndeckne KOMIUIEKTH JabopaTOpHOTO 00O0pYNOBaHUS JOIKHBI OBITh
MOCTPOEHBl Ha KOMIUIEKCHOM HCIIOJb30BaHUH aHATOTOBBIX U IH(POBEIX IPHOOPOB, a TaKkKe
KOMITBIOTEPHBIX H3MEpPHUTEIbHBIX CHCTEM B BH/IE I (POBEIX 1a00paTopHii.
OCHOBHBIMH IeTIAMH U3YIeHUSA QH3HKH B 001IeM 00pa30BaHUH SABIISIIOTCA:
e (GdopMHpOBaHHE HHTepeca U CTIpeMIeHHS OOydJarImquxcsi K HAaydYHOMY H3YYSHHIO
MIPHPOJBI, PA3BUTHE UX HHTE/UIEKTyalbHBIX H TBOPYECKHUX CIIOCOOHOCTEI],

e pa3BUTHE TpeJCTaBISHHII O HaydyHOM MeToje TO3HaHHA H QopMuIpoBaHue
HCCJIE/{OBATEIECKOTO OTHOIICHHS K OKPYKAFOIIIM SIBIIEHISIM;

e (hopMHpOBaHHE HAYYHOT'O MHPOBO33PEHHS KaK pe3yibTaTa H3yYeHHS OCHOB CTPOSHHS
Matrepiu 1 G yHIaMeHTaTbHBIX 3aKOHOB (hH3UKH,



(opMupOBaHIE YMEHUH 00BICHATH ABJICHHA C UCIIOIH30BAHIEM (GH3HYSCKUX 3HAHHH H
Hay4HBIX JIOKa3aTelIbCTB;

(opMHpOBaHHe TPEJCTABICHHN 0 pold (PH3UKH JUTA Pa3BUTHSA JPYTHX €CTECTBEHHBIX
HayK, TEXHUKH H TeXHOJIOTHIL.

JlocTikeHne STHX Ieneil obecrmednBaeTcs peNIEHHEM CIEIYIONINX 3aaad B Ipoliecce
u3yuIeHns Kypca (pU3UKH Ha YpOBHE cpeJTHero o01ero o6pa3oBaHIs:

npHodpeTeHne CHCTeMbl 3HAHUI 00 00X (QH3HYCCKHX 3aKOHOMEPHOCTSAX, 3aKOHAX,
TEOPUSIX, BKIFOYAsS MEXaHUKY, MOJEKYISPHYIO0 (H3UKY, 3TeKTPOIHHAMIKY, KBAaHTOBYIO
(HU3HKY U 3IeMEHTHI aCTPO(U3HKH;

dbopMHpoBaHHE YMEHHIl MPHMCHSTh TEOpeTHYECKHE B3HAHHA IS OOBICHEHUS
¢u3MdecKNX SBISHWIT B TPHPOAE W IS TPHHATHS TPAKTHYECKUX peNeHnil B
IIOBCEIHEBHOI! KU3HI,

OCBOGHHE CII0COOOB pEIICHHS pa3ANYHBIX 3aJad C SBHO 3aJaHHOIl (hH3HMYeCKOi
MOJIEITBIO, 3311, TIOJIPa3yMEBAIONINX CAaMOCTOSTEbHOE CO3/[aHIe (PU3NIECKOH MOJIENH,
aJIeKBaTHOI! YCIOBHAM 3a]1a4l;

MMOHHMaHHE (QU3NYECKHX OCHOB H IPHHIMUIIOB JCHCTBHUS TEXHUYCCKHX YCTPOICTB H
TEXHOJOTMYECKUX IIPOIIECCOB, X BIMSHUS Ha OKPY/KAIOLIYIO CPENy;

OBIIaJIeHHE METO/aMH CaMOCTOATeIPHOrO IUIAHHPOBAHUSA U IpPOBENeHHS (PH3HIEeCKUX
SKCIIEPHMEHTOB, aHaIH3a M  HHTepIpeTaldu  HHpOpMAIHH,  ONpe[eIeHHs
IOCTOBEPHOCTH MOTYIE€HHOTO PE3YIIbTATa;

CO3JlaHHe YCIOBHIl JUI Pa3BHTHS YMEHMIl IIPOEKTHO-HCCIeI0BaTelIbCKOIl, TBOPUECKOI
NeATeIbHOCTH.

Ha wusydenne ¢usuku (0a30BBII ypoBeHb) Ha YPOBHE CpEIHEro oOmero o0pa3oBaHHA
orBonutcs 136 gacos: B 10 Kiracce — 68 dacoB (2 daca B HeJle1r0), B 11 Kiracce — 68 wacoB (2 gaca
B HEJICIIIO).

IIpemmaraeMslil B mporpaMMe o (H3HKe IepedeHsb Ja00paToOpHEIX H IpakTHIeCKHX paboT
SBIIETCA PEKOMEHIOBAHHEIM, YYHTEIb JI€TaeT BBIOOP IPOBeIeHHA Ja0opaTOpHBIX paboT
OIIBITOB C YIETOM HH/IMBUJIYaTbHBIX 0COOEHHOCTEH 00yJaroIImXcs.



COJEPKAHHE ObYYEHHA
10 KVIACC

Pazgen 1. Pu3uKa H MeTOAbI HAYYHOI'0 II03HAHNS
Qu3HKa — Hayka o mpupoie. HaydHble MeTOIBI MO3HAHHUSA OKpY/KAIOIMIero Mipa. Poib
SKCIEPHMEHTa H TEOPHH B IPOIlecCce TO3HAHIS MIPHPOILI. DKCIIEPUMEHT B (QH3HKE.
MogemupoBanue (QI3HIECKIX SBISHUI W TporeccoB. HaydHble rumoTe3sr. @u3ndecKe
3aKOHBI U TEOPUH. [ paHUITBI IPUMEHHMOCTH PU3HYECKHX 3aKOHOB. [IpHHITUII COOTBETCTBHUSI.
Porp u Mecto (u3nKkH B (OPMHpPOBAHHH COBpeMeHHOH HAyYHOH KapTHHBEI MHpa, B
MPAaKTHIECKOH NeATeIbHOCTH JTIOILH.
Hemoncmpayuu
AHanoroBsle 1 I(poBEIe H3MEPHTeIbHBIE IPHOOPEI, KOMIIBIOTEPHBIE JaTIHKL.

Pazmen 2. Mexanuka

Tema 1. Kunemamuxa

Mexamudeckoe ABIUKeHHe. OTHOCHTEIBHOCTH MeXaHHYecKoro JBmkeHnd. CHcTema
oTcuéTa. TpaeKkTopus.

[Tepemenienne, cKOpocTh (CpeIHSS CKOPOCTh, MIHOBEHHAas CKOPOCTh) M YCKOpEHHE
MaTepHAIbHON TOYKH, UX IPOEKIMH HAa OCH CHCTeMBbl KoopauHat. ClloKeHHe MepeMenieHtil n
CIIO/KCHIE CKOPOCTEIL.

PaBHOMepHOE U pPaBHOYCKOpPEHHOE IIPAMOJHHEITHOe IBIDKeHNe. I'paduki 3aBHCHMOCTH
KOOPJHHAT, CKOPOCTH, YCKOPEHUS, IyTH U epeMenleHUs] MaTepuanbHOI TOUKH OT BpeMeHH.

CBoOoHOe azieHne. Y cKopeHHe CBOOOTHOTO TTaeH .

KpusommHeiiHOe nBHAKCHHE. J[BIDKCHIE MATCpPHAIBHOM TOYKH II0 OKPYAKHOCTH C
TOCTOSHHONW TI0 MOJIYII0 CKOpPOCTBIO. YTIIOBas CKOPOCTh, JHHEHHas ckopocTh. Ilepnox u
gactoTa oOpamieHus. [[eHTpocTpeMUTeTbHOE YCKOPEHIe.

Texauveckue VyCTpoiicTBa M IpakTHUECKOe IMPHMEHEHHE: CIHAOMETp, IBIDKCHIE
CHAapsJI0B, ICIIHEIC H peMEHHBIC ICpeIatd.

Hemonempayuu

Mojens cucTeMbpl 0TCUETA, WUTKOCTPAITHA KHHEMATHIECKUX XaPAKTEPUCTHK JBUKCHHSL.

IIpeoOpazoBanie ABHKEHHI C HCIIOIL30BAHHEM IIPOCTHIX MEXaHH3MOB.

ITagcHue T B BO3AYXE U B pa3peKeHHOM IIPOCTPaHCTBE.

Habmorerne aBuskeHNs Tena, OpoIeHHOT0 Mo YIII0M K TOPH30HTY H TOPH3OHTATHHO.

3MepeHne ycKopeHUs CBOOOJHOTO HaleHus.

HanpapieHne cKopoCTH IPH JBHKEHHH 110 OKPY/KHOCTH.

Vuenuuecxuti sxcnepumenm, nabopamoptuie pabomut

H3ydenne HepaBHOMEPHOTO JIBMKEHHUS C IEhI0 OMpPeIelIeHNsT MTHOBEHHON CKOPOCTH.

HccnenoBanue  COOTHOIMEHHS ~ MEKIAY  OYTAMH,  MPONJAEHHBIMA  TEJIOM  3a
Imociaea0oBaTeIbHbIE pPaBHBIC IPOMEKYTKH BpeMeHH IIPH pPaBHOYCKOPEHHOM JBIDKEHHH C
Ha4aJbHOH CKOPOCTEIO, pABHON HYIIIO.

W3zyueHue NBHKEHUS NIAPUKA B BSI3KOM KU IKOCTH.

H3ydeHne IBHKEeHHS Tella, OPOIEeHHOT 0 TOPH3OHTAIBHO.

Tema 2. Tunamura

IIpumimim otHOCcHTenbHOCTH [anmmed. Ilepssaii 3akoH HetoToHa. HHEepIHaTbHBIE CHCTEMBI
OTCUETA.



Macca Tenma. Cuma. llpumamun cymepmosumuu cil. BTopoii 3akoH HperoToHa a4
MaTepHaIbHON ToUKH. TpeTuii 3axkoH HeOTOHA /1711 MaTepualIbHBIX TOYEK.

3aKoH BceMHUpHOT 0 TAroTeHHs. CHia TsxkecTH. [lepBas KocMIdeckas CKOPOCTb.

Cwna ynpyroctu. 3akoH 1 'yka. Bec Terna.

Tpenune. Bunbr TpeHns (mokos, CKoIbkeHHA, KadeHmns). Cmra Tpennd. Cyxoe TpeHHe.
Cuia TpeHHs CKOJIbKeHI U cuia TpeHus mokosd. Kosddumuent tpenns. Cuia compoTHBISHUS
TIpU JBIZKEHHH TeNa B AKHUIKOCTH HIIH Ta3e.

[TocTtynarenbHOe U BpanaTeabHOe JIBIDKeHHe abCOM0THO TBEPAOTO Tena.

MoMeHT cWIbl OTHOCHTEIhHO OCH BpamieHus. llmedo cuiwl. YclnoBHS paBHOBecHS
TBEPJOIO Tela.

TexHuuyeckne ycTpolicTBa W NPAKTHUECKOE IPHMEHEHHe: IOJIIIHITHUKH, JIBHKEHHE
HCKYCCTBCHHBIX CITyTHHKOB.

Hemoncmpayuu

SIBIeHne HHEPITU.

CpaBHeHue Macc B3aHMOJICH CTBYIOITIX Tel.

Bropoii 3axon HeroToHa.

Hzmeperue cum.

CnoxeHue CUIIL.

3aBHCHMOCTh CHJIBI YIIPYTOCTH OT Jie(hopMaIiiu.

HesecomocTts. Bec Tena mpu ycKOpeHHOM MOABEME U HaJIeHIH.

CpaBHeHue CHII TPEHHS [I0KOs,, KAYEHHS] H CKOJIbKESHHS.

VcnoBus paBHOBecHs TBEPIOTO Tena. BUbI paBHOBECHS.

Vuenuuecruti sxcnepumenm, 1abopamoptsie pabomul

H3ydeHne nBHKeHHA OpycKa IT0 HAKIOHHOM ILTOCKOCTH.

Hccnenopanne 3aBUCAMOCTH CHJT YIPYTOCTH, BO3HHUKAKONIHX B TIPYKHHE U PE3HHOBOM
o0paste, 0T ux gedopMarm.

HccnenoBanue ycIoBHI paBHOBECHS TBEPAOTO Tella, HMEIONIEro 0Ch BpaleHus.

Tema 3. 3axoHbl COXpaHEHUS 6 MEXAHUIKE

HMiynec MaTepHaIbHOIM TOYKH (TeTa), CHCTEMBl MaTepHaabHBIX ToYeK. VIMITYIbC CHIIBI H
H3MEHEeHUe HMITYJbCa Tejla. 3aKOH COXPaHEHHS HMITYJIbca. PeakTHUBHOE JIBIDKCHHE.

Pabota cuibl. MOIIHOCTD CHIIBI.

Kunetndeckas sHeprus MaTepHaIbHOH TO4KH. TeopemMa 00 HM3MEHEHHH KHHETHYECKOM
SHEPruu.

[ToTtenmuansHas 3Heprud. I[loTeHIMAaNbHAsA YHEPTUA YIIPYTO Ae(GOPMHPOBAHHOI IPYAKHUHBI.
TloTennuanpHas 3HEPrus TeIa BOIM3U MOBEPXHOCTH 3eMITH.

[ToTeHIMAaNBHBIE W HETOTEHIIHAIBHBIE CHIBl. CBA3b pabOTHl HEMOTCHIHAIBHBIX CHI C
H3MeHEeHUeM MeXaHndecKoll SHepTHU CUCTEMBI Tell. 3aK0H COXpaHEeHNS MeXaHHUECKOH SHePTHH.

Vipyrue u Heynpyrue cTOJIKHOBESHHUS.

Texamdeckue ycTpolicTBa M IpaKTHUSCKOS NMPHMCHECHHS: BOIOMET, KOMED, HpPYKHHHBIL
TIICTONET, JIBHKEHNIE paKeT.

Hemoncmpayuu

3aKOH COXpaHEeHHS UMITY/IhCa.

PeaxktuBHOE JTBHIKEHIE.

[Tepexo/1 MOTeHITHATBHOI 3HEPTHH B KHHETHIECKYIO B 00paTHO.

Vuenuuecxuii sxcnepumenm, nabopamoprvie pabomut



H3yderne aOCOMIOTHO HEYIPYroro yraapa C IIOMOIIBI0 IBYX OJHMHAKOBBIX HHUTSIHBIX
MasSTHHKOB.

HccnenoBanne CBS3H pabOTH CHIBI ¢ H3MEHEHHEM MeEXaHHYeCKOl SHEepruM Tela Ha
MPHMEpPE PACTHKCHUSA PE3NHOBOTO JKIYTa.

Pazgen 3. Mogaekyasipaas (H3HKA H TePMOIHHAMHAKA

Tema 1. OcHo6b1 MOAEKYAAPHO-KUHEMUYECKOU meopuu

OcHOBHBIE MOTOKEHISI MOTEKYIAPHO-KUHETHIeCKOIl TEOPHHU U HX OIBITHOE 000CHOBAHME.
BpoynoBckoe paBmxenue. Juddysus. Xapakrep IBIKEHHS H B3aHMOJEICTBHS YaCTHIL
BemiecTBa. Mojemn CTpOeHHS Ta30B, KHAKOCTeHl H TBEPABIX Tel H OOBSICHEHHE CBOICTB
BelllecTBa Ha OCHOBe DTHX Mozeneill. Macca u pa3Mepsl MoleKkyl. KolmdecTBo BellecTsa.
IlocTosnnas ABoraapo.

Temnosoe paBHOBecue. Temneparypa 1 e€ usMepenue. [11kamna temueparyp Ilenscus.

Mogens uaeansHOro raza. OCHOBHOE ypaBHEHHE MOJIEKYJLIPHO-KHHETHYECKOl TeopHH
HnjaeadbHOTO rasza. AOconIOTHas TemIlepaTypa Kak Mepa cpefHEeH KHHETHYEeCKOH SHeprum
TENJOBOTrO JBIDKeHUS dacTHil Tras3a. Illkama Ttemmepatyp KempBiHa. T'a30BBIE 3aKOHBI.
VpasHenue Mengeneesa—KnamneiipoHa. 3akoH JlansToHa. H3ompoliecchl B UJAeanbHOM rase ¢
MIOCTOSIHHBIM KOJTHYeCTBOM BelllecTBa. I padiueckoe IpeicTaBIeHHe H30IPOIecCOB: H30TepMa,
u3oxopa, uzobapa.

TexHnveckne ycTpoiicTBa U MpaKTHYECKOE IPHUMEHEHNe: TEPMOMETP, HapoMeTp.

Hemoncmpayuu

OIBITHI, J10Ka3bIBAIOIIE JHCKpeTHOe CTPOSHHe BemlecTBa, (oTorpaguu MOIEKyI
OpPraHNYeCKUX COEAHHEHUIL.

Omubiter 110 AU(dY3HH KUITKOCTEH U ra30B.

Mogens OpOYHOBCKOTO JBHAKEHUS.

Mogaens ombita IITepHa.

OmBITEI, 1OKa3bIBAIOLIHIE CYIECTBOBAHNE MEKMOJIEKY/IPHOT O B3aHMOIEHCTBHA.

Mogens, WImocTpHpyroIas IpUPOaY IaBIeHHS Ia3a Ha CTEHKH COCy/ia.

OmBITHI, HILUTFOCTPHPYIOLIIE YPaBHEHUE COCTOSHUS HISAIbHOI0 I'a3a, H30IIPOLIECCHL

Vuenuuecruii sxenepumenm, 1abopamoptsie pabomel

OmpeneneHne Macchl BO3AyXa B KIACCHON KOMHATe Ha OCHOBE H3MepeHHil 00béMa
KOMHATBHI, JIaBJIEHUS U TEMIIEPAaTyphl BO31yXad B Hell.

HccenenoBaHue 3aBUCHMOCTH MeK Ty ITapaMeTpaMU COCTOSHIS pa3pe;KeHHOTO rasa.

Tema 2. OcHosbl mepmoOUHAMUKU

Tepmonunammyeckass cucreMa. BHYTpeHHAA SHeprusd TePMOINHAMUYECKON CHCTEMBI H
croco0bl eé m3MeHeHus. KomruecTBo TerioTsl U pabota. BHyIpeHHss 3HEprus 0JHOATOMHOTIO
HJIeaJIbHOTO ra3a. Buasl Temmonepesaun: TeIUIONpPOBOAHOCTh, KOHBEKINS, H3IyUeHHe. Y elbHad
TeIZIOEMKOCTE BelllecTBa. KouecTBo TeIUIOTEI IIpH TeIUIoliepeiade.

[Tonstne 00 ammabatHOM mporiecce. IlepBhiil 3akoH TepMoAHHAMUKH. IIpnMmeHeHue
IIepBOT0 3aKOHA TepMOIMHAMUKH K H30mporeccaM. ['padideckas HHTepIpeTaInis padoTsl rasa.

Bropoii 3akoH TepMoaHHaMUKH. HeoOpaTHMOCTh IPOIIeccOB B IIPHPO/IE.

Tennosbie MamuHbl. [IpUHITHIIE NeficTBHA TEIUIOBBIX MamiiH. 1Ipeobpa3oBaHis 3HEPTHH B
TemnoBEX MammHax. KosgdumueHT mone3Horo jeiictBug terwroBoil MammHsbl. [ukn Kapao n
ero Ko3((UIIeHT M0oIe3HOro AeiicTBUS. JKOoIorHiecKue MpodIeMbl TEIUIO3HEPreTHKH.

Texnuueckue ycTpoiicTBa H [paKTHYeCKOe I[IPHMEHEHHe: JBHraTellb BHYTPEHHETO
cropaHus, OBITOBOI X0JIOJNIBHIK, KOHIUIHOHED.



Hemoncmpayuut

3MeHeHUe BHYTpeHHell 3Hepruu Tela TMPH COBEpUIeHHH pabOTHI: BBUIET MHPOOKH U3
OYTBUIKH IOJ JelicTBHEM CKaToro BO3/yXa, HarpeBaHHe »¢upa B JaTyHHOH TpyOke IyTéM
TpeHUA (BUICOICMOHCTPAIIN).

H3MeHeHNe BHYTpeHHEH SHepIUH (TeMIIepaTyphl) Tejla IIpH TeIUIoepeate.

OmebIT 110 a;IabaTHOMY paclIUpPeHNIo BO31yXa (OIBIT C BO3AYIITHEIM OHHBOM).

Mojem apoBoii TypOHHBI, JBUTaTelld BHYTPEHHETO CTOPaHNs, peaKTHBHOIO JBUIATENs.

Vuenuuecruti sxcnepumenm, 1abopamoptsie pabomel

H3MepeHne yaenTbHOH TEIIOEMKOCTH.

Tema 3. Azpezamnisie cocmosHusl eenjecmed. Pazoevie nepexoont

ITapooOpa3oBanne © KoHjeHcamud. IchmapeHne u KuieHHe. AOCOIIOTHaS 1
OTHOCHTEIbHAS BIAKHOCTh BO3yXa. HachIIeHHbII Hap. Y AenbHas TCILIOTa MapooOpa3oBaHHs.
3aBuCUMOCTh TEMIIEPATYPhI KUITEHUS OT JIABIICHUSL.

TBépnoe Temo. Kpucraummdeckne 1 aMmopQHbie Terna. AHU30TPOIUS CBOIICTB KPHCTAILIOB.
Kunkne xpucramwiel. CoBpeMeHHBIE MaTepHalbl. 1[IaBieHHe H KpHCTA/UIH3aIid. YIelbHad
TerioTa IaBaeHnsd. CyOInMarius.

VYpaBHeHHe TeIITOBOro OanaHca.

TexHuyecKkue ycTpolcTBa H IMPAKTHUECKOE IPHMEHEHHE: THIPOMETP H IICHXPOMETP,
KaTopUMeTp, TEXHOIOTHH IOIYUYSHHI COBPEMEHHBIX MaTepHaloB, B TOM  UHCIe
HAaHOMaTEPHAIOB, I HAHOTEXHOIOTHH.

Hemoncmpayuut

CBoiicTBa HaCHIIIEHHBIX APOB.

Kumnenne npu MOHIKESHHOM JaBICHHH.

CrrocoObI H3MepeHHS BIKHOCTH.

HabmoeHie HarpeBaHUs U ILTABICHUS KPUCTaTHIECKOTO BEIeCTBa.

JleMOHCTpaITis KpUCTaIIoB.

Vuenuuecruii sxcnepumenm, rabopamoptsie pabomel

H3zMepeHNe 0THOCHTEIBHON BIA/KHOCTH BO3AyXa.

Pasnen 4. DIeRTpoAHHAMHAKA

Tema 1. Inekmpocmamuxa

OnexTpU3anus Tell. OJIeKTpu4ecKuil 3apsj. JIBa Bmja SJIEKTPHYECKHUX  3apsyioB.
TIpoBoAHUKH, JUATEKTPUKH H TOIYIPOBOJHUKH. 3aKOH COXPAHEHHS SICKTPHIECKOTO 3apsa.

BzaumopeiictBue 3apsgmoB.  3akoH Kynona. TodedHbIl DIEKTPHYESCKHI  3apsl.
Dnexktprndeckoe mone. Hanpsx€HHOCTh >3MeKTpHueckoro mond. IlIpuHIHO cylmeprno3unuu
HIIEKTPHYECKUX 1oJel. JIMHIN HapsiKEHHOCTH 3JIEKTPUYECKOrO IOIISL

Pabora cma snekTpocTaTHdeckoro moyf. IloTeHiman. Pa3HOCTE  MOTEHITHANOB.
1IpoBOHUKH H TU3IEKTPHKH B 3JIEKTPOCTATHISCKOM TToiie. J(HaneKTpuaecKas Ip OHHUITAeMOCTb.

DIeKTpoeMKOCTh. KoHIeHcaTop. DIEKTPOEMKOCTh ILIOCKOTO KOHISHCAaTOpa. JHEPIHA
3apsLKEHHOT0 KOH/IEHCATOoPa.

TexHuuyeckue ycTpoIiCTBA M MpaKTHUECKOE MPHMEHEHHEe: 3JIEKTPOCKOM, SIEKTPOMETp,
AIIEKTPOCTAaTHICCKAs 3allliTa, 3a3eMICHHE 3JIeKTPONpPHOOPOB, KOHJCHCATOP, KOMHPOBAIBHBIIN
ammapar, CTPYHHBIH MPUHTED.

Hemoncmpayuu

VCTpoilcTBO H MIPHHITUIL ASHCTBHS JIEKTPOMETPA.

BsanMonelicTBHE HARICKTPH30BAHHBIX TE.



DNEeKTpUIECKOe I10JIE 3aPsKEHHBIX TEIL.

[IpoBOIHUKH B IE€KTPOCTATHYECKOM IIOJIE.

DIIeKTpocTaTHUECKAs 3allITa.

JI371eKTPUKH B 37IEKTPOCTaTHIECKOM IIOJIE.

3aBHCHMOCTb  2JIEKTPOEMKOCTH IUIOCKOIO KOHIEHcaTopa OT IUIOIIAAHM IUIACTHH,
PACCTOSHHS MeX 1y HHMH U JU3JIeKTPUYECKOH [IPOHHIIAEMOCTH.

DHeprus 3apsSKeHHOI0 KOHJIeHcaTopa.

Vuenuuecxuil sxcnepumenm, nabopamopHvie paboniv

H3Mepenne 31eKTpoEMKOCTH KOHJIeHCATOPA.

Tema 2. Hocmoaunustii 3nexkmpuyeckuil mox. Toxu ¢ paznuunvix cpedax

DJIEeKTpUYECKHIl TOK. YCIOBHS CYILECTBOBAHHA 3IEKTPHYECKOTr0 TOKA. VICTOUHHKH TOKa.
Cmuia Toka. I1ocTOSHHBIIN TOK.

Hanpsxenne. 3akon Oma /1711 yUacTKa TIemH.

DneKTpHueckoe COIIPOTHUBJICHHE. ViensHOE COIIPOTHBJIEHUE BEIlleCTBA.
ITocnenoBatenpHoe, NapajLIebHOE, CMEIIAHHOE COeIHHEHUE IIPOBOJIHUKOB.

Paborta snexTpudeckoro Toka. 3akoH [[xoyna—JIena. MOITHOCTD 3IeKTPHIECKOr0 TOKa.

DNeKTPOABIWAKYINAs Cila H BHYTPEHHEe CONMPOTHRIEHHE NCTOYHNKA ToKa. 3akoH Oma s
MOJTHOIT (3aMKHYTOIT) 37meKTprdeckoil memi. KopoTkoe 3aMbIKaHHE.

JJIEKTPOHHASA IIPOBOMMOCTh TBEPABIX METAIOB. 3aBUCHMOCTE COIIPOTHBICHHSI MeTa/UI0B
oT Temneparypbl. CBEpXIIPOBOINMOCTD.

DJNeKTpHYecKuil TOK B BaKyyMe. CBOICTBA AIEKTPOHHBIX IIYYKOB.

[MomynpoBoguuku. CoOcTBeHHas H IpHUMecHas IPOBOJHUMOCTE HOTYIPOBOJHUKOB.
CBoiicTBa p—n-nepexo/ia. [IoaynpoBOAHHKOBEIE IPHOOPEI.

JNEeKTpUYecKUil TOK B pacTBopax M pacIUlaBaXx IEKTPOIUTOB. DJIEKTPOIUTHYECKASL
JUICCOITHAITHS. DIEKTPOJIH3.

DIeKkTpHYecKHil TOK B ra3ax. CaMOCTOSTeNbHBIH H HECaMOCTOATENbHBII pazpaa. MonHus.
IInazma.

Texnuueckue ycTpolcTBa H IIPAKTHYECKOE IIPHMEHEHHE: aMIepMeTp, BOJIBIMETP,
peocTaT, HCTOYHHKH TOKA, 3JIeKTpOHArpeBaTelbHbIE I[IPHOOPBL, 3JIEKTPOOCBETHTEIbHbIE
npuOOPBl, TEPMOMETpP CONPOTUBICHHS, BaKYyMHBII IHOJ, TEPMHCTOPHI H (OTOPE3HCTOPSI,
IIOJIYIIPOBOJHHUKOBBII JHOJ, TaJIbBaHHKA.

Hemoncmpayuu

II3MmepeHHe CHIIBI TOKA U HAIIPSKEHUS.

3aBHCHMOCTh COIPOTHBISHUS [HIMHIPHUECKAX IIPOBOJHUKOB OT JJIMHB], ILIOLIAIH
IIOIEPEYHOIO CEYeHNS H MaTepHala.

CMelansoe coeJMHEHNE IPOBOIHHKOB.

[Ipsmoe m3MepeHne 31eKTpoIBHAKYIIell ciwibl. KopoTkoe 3aMBIKaHUE IaJbBaHHUYECKOIO
3JIEMEHTA U OL[eHKa BHYTPEHHETO COIPOTHBIICHHS.

3aBHCHMOCTB COIIPOTHBIICHH METAJIOB OT TEMIIepaTyphl.

[IpoBOIMMOCTD 37IEKTPOIUTOB.

HckpoBoil pa3zpsz 1 IPOBOANMOCTE BO3AyXa.

OIHOCTOPOHHAS IIPOBOJAUMOCTE JHO/A.

Vuenuuecxuii sxcnepumenm, nabopamoptvie paboniv

W3ydeHne cMenTaHHOTO COeIMHEHNS Pe3UCTOPOB.

II3MepeHHe 1EeKTPOJABIDKYIIEHl CHJIBI HCTOYHHKA TOKAa M €r0  BHYTPEHHETO
COTIPOTHBIIEHHA.



Habmoznenue 3nekTponmsa.

MezxunpegMeTHbIe CBS3H

M3ydenne kypca ¢usuku 0a3oBoro ypoBHS B 10 Kiacce OCyIIecTBIAETCA ¢ YUETOM
COICPKATEIBHBIX MEKIPEIMETHBIX CBS3€ll C KypcaMH MaTeMaTHKH, OHOIOTHH, XHMHH,
reorpadin 0 TeXHOJIOTHIL.

Meosicnpedmemrnvie nowamus, CBI3aHHblE C H3YYEHHEM METOJOB HAYYHOIO IIO3HAHUS:
SBJICHHEe, Hay4Hblil (akT, IHmoTe3a, (hH3HUYecKas BeINYHHA, 3aKOH, TeOopHs, HalOIIoJeHIe,
DKCIIePUMEHT, MOIeIHpOBaHie, MOJIe/b, H3MepeHHe.

Mamemamuxa: pellleHHe CUCTEMBl ypaBHeHHIl, JHHelHas GQyHKIHL, Tmapaborna,
runepbona, uX rpaUKH U CBOIHCTBA, TPHTOHOMeTpUYecKie (P YHKIIMU: CHHYC, KOCHHYC, TaHT eHC,
KOTaHI'€HC, OCHOBHOE TPHUIOHOMETPHYECKOE TOKIEeCTBO, BEKTOpPHl M HX IIPOEKIHH Ha OCH
KOOPJHHAT, CJI0KEHHE BEKTOPOB.

Buonoeus: MexaHn4ecKkoe JBIUKEHNE B KUBOI mpupose, i ¢y3ns, 0ocMoc, TEMI000MeH
JKUBBIX OPraHU3MOB (BHIBI TeIUIONlepeadll, TeIUIOBOE paBHOBECHE), IeKTpHYeCKHe SBJIECHUS B
JKUBOI [IPUPOJIE.

Xumus: TUCKPETHOE CTPOECHUE BEIIECTBA, CTPOEHHE aTOMOB H MOJIEKY)I, MOJIb BELECTBA,
MOJSpHAs Macca, TEIUIOBBIE CBOICTBA TBEPIBIX TeN, KHJKOCTeH W Ta30B, 3MeKTPUYECKUE
CBOIICTBA MeTAJIOB, 3JIEKTPOIUTHYECKAS JUCCOIIHALIIS, TaIbBAHIKA.

Teocpacpuisn: BIaKHOCTh BO3yXa, BETPHI, 0apoMeTp, TEPMOMET.

Texnonozua: mpeobpazoBaHue ABUKEHHUII C HCIIOIH30BAHIEM MEXaHH3MOB, YIET TPEHUS B
TeXHUKE, IOJINIUIHUKH, HCIIOJIb30BaHUE 3aKOHA COXPAaHEHMs HMIIyJIbCa B TeXHHKe (pakera,
BOIOMET M Jpyrue), JABHTaTeldb BHYTPEHHEIO CrOpaHHs, IlapoBas TypOHHa, OBITOBOIL
XOJIOAUJILHHK, KOHJUITHOHED, TEXHOJIOTHH IIOJIYIEHHI COBPEMEHHBIX MaTepHalloB, B TOM YHCIIE
HAHOMATepHaJloB, W  HAHOTEXHOJOIHH,  JIEKTpOCTaTHYecKasd  3allluTa,  3a3eMIICHHE
3JIEKTPONIPHOOPOB, KCEPOKC, CTPYHHBIN MPHHTEP, 3IeKTPOHArpeBaTelbHbIE IIPHOOPEHI,
3JIEKTPOOCBETUTEIbHBIE IPHOOPEI, TATbBAHHKA.

11 KJIACC

Pazgen 4. Di1eKTpoIHHAMHKA

Tema 3. Maznummnoe noje. J1eKMPOMACHUMHAA UHOYKYUS

[TocrossHHBIE MarHUTHI. B3anMojeiicTBHE MOCTOSHHBIX MAarHuTOB. MarHuTHOEe IIOIeE.
BekTop MarHuTHOH HHAYKUUH. [IpHHITUI CYIIEPIIO3UITUH MATHUTHBIX ITOJeH. JIMHIN MarHUTHOMH
uHayKud. KapTiuHa JIHII MarHITHOM HHIYKITHH OIS MTOCTOSHHBIX MAarHUTOB.

MarxutHoe 10J€ MPOBOJHUKA C TOKOM. KapruHa TUHUN WHIYKIMH MarHUTHOIO ITOJS
JUTHHHOTO TIPSAMOTO MPOBOJHUKA U 3aMKHYTOTO KOJBI[EBOTO MPOBOJHHKA, KATYNIKH ¢ TOKOM.
OnsiT Ipcrena. BzanMoielicTBHE IPOBOJAHUKOB C TOKOM.

Cuna Amnepa, €€ MOIYIb H HallpaBIeHHE.

Cwia JlopeHma, e€ MoOIylb M HanpasleHHe. JIBIDKeHHE 3apsKeHHONH 4YacTHLBI B
OJIHOPOJTHOM MarHUTHOM noJje. PaGoTa ciutet JIopeHia.

SBlleHMEe 3IeKTPOMArHUTHOH MHAYKOHH. IIOoTOK BeKTOopa MAarHHTHOH HHIYKIIHH.
DIIeKTPOABHAKYIIAL CIIa HHAYKIIHHA, 3aKOH IEKTPOMAarHUTHOH HHAYKINH Dapases.

BuxpeBoe snekTpudeckoe IoJie. INMEKTPOABIKYIIAS CHJIa WHAYKIIMA B IIPOBOJIHHKE,
JIBIGKYIIEMCS [MOCTYIAaTeNbHO B OJHOPOJHOM MarHHTHOM TIOJIE.

IIpasuiio JleHma.

UHnykTuBHOCTS. SBlIeHNE CAMOMHIYKIIHH. DIEKTPOABIAKYINAS CIIIa CAMOHHTYKITHH.



DHEeprus MarHUTHOTO MOJISA KaTYHIKU C TOKOM.

DNeKTpOMarauTHoe Iole.

TexHuueckne ycTpoNCTBA M TPAKTHYECKOE TMPHMEHEHHE: IOCTOSHHBIE MAarHHUTHI,
3IEKTPOMATHUTHI, 3JCKTPOJBUTATEIb, YCKOPUTEIN 3IEMEHTAPHBIX 9acTHII, HHIYKIIHOHHAS [CYb.

Hemoncmpayuu

OmeiT DpcTena.

OTKIIOHEHHE SIEKTPOHHOTO MyYKa MATHUTHBIM MTOJIEM.

JIMHUN MHAYKIIME MAaTHUTHOTO TIOJIA.

BzanMopeiicTRUe TBYX MPOBOTHIKOB C TOKOM.

Cwia Ammepa.

JeiictBHe cibl JIopeHIla Ha HOHBI 3JISKTPOJIITA.

SIBICHIE AICKTPOMArHUTHOM HHIYKITHIL

IIpaBuno Jlenra.

3aBHCUMOCTh 3JIEKTPOJBIKYINEIN CHIIBI HHAYKIIHH OT CKOPOCTH H3MEHEHUS MAarHUTHOTO
TMOTOKA.

SBIeHNEe cCaMOMHIYKITHAH.

Vuenuuecxuii sxcnepumenm, nabopamopruie pabonivt

H3ydeHne MarHUTHOTO TIOJSI KATYIIKH € TOKOM.

HccenenoBaHne ASCTBHSA MOCTOSHHOTO MATHUTA HA PAMKY C TOKOM.

Uccnenosanue SBIEHUSA 3€KTPOMArHUTHOM HHIYKITHH.

Pasgen 5. Kore0anna H BOJIHBI

Tema 1. Mexanuueckue u 371eKmpoMazHUNHble KOTEOAHNA

Konebarenprast cucrema. CBoOOAHBIE MeXaHHYeCcKHe KojeOaHmI. [apMoOHHYeCKie
koneOanuga. Ilepmon, uactoTa, aMIUmTyAa H (aza koneOauuili. IIpyKUHHBII MasTHHK.
MareMaTH4YeCKHII MAATHHK. Y paBHEHHEe TapMOHHYecKHX KoileOamuil. IIpeBpalleHne >HeprHH
MpH TapMOHHYECKIX KOJICOaHHX.

Konebarensubiii koHTYp. CBOOOIHBIE 3IEKTPOMarHUTHBIE KoleOaHHS B HI€aJTbHOM
KoneOaTeIbHOM KOHTYpe. AHAIOTHS MeXKIY MeXaHHUYeCKMMH U AJIeKTPOMAarHUTHBIMH
konebanmamu. @opmyna TomcoHa. 3aKOH COXpaHEHHS HHEPTHH B HeaJbHOM KojeOaTeabHOM
KOHTYpE.

[IpencraBienne o 3aryxawmuX KojeOaHHIX. BEIHYKIeHHbBIE MeXaHHYeCKHe KoJIeOaHMHsL.
Pe3onanc. BeiHyXkIeHHBIE 37IeKTpOMarHUTHbIE KoeOaHus.

IIepemennblii TOK. CHHYCOMIAIbHBIN IIePEMEHHBIH TOK. MOIMHOCTh IEPEMEHHOI0 TOKA.
AMIUIMTYIHOE U [eNCTBYIONIEE 3HAUCHNUE CHIIBI TOKA U HAIIPS/KEHM L.

Tpancdopmatop. IlpomsBojcTBO, Mepejada U IOTpeONeHHe 3TeKTPHYECKOl SHEepIH.
DKOJIOTHYECKHE PHCKH TpPH MPOHU3BOJACTBE SISKTPOsHEpruu. KyiupTypa HCIONB30BAHUSA
HIEKTPOIHEPTHH B TIOBCETHEBHOI KHU3HHU.

TexHuyeckue ycTpoHcTBAa W MPAKTHIECKOE MPHUMEHEHHE: 3IEKTPUYECKUIl 3BOHOK,
TeHepaTop MepeMeHHOT0 TOKa, IMHUU 3IeKTponepe/iad.

Hemoncmpayuu

HcenenopaHue mapaMeTpoB KoleOaTeIbHON CHCTEMBI (IIPYXKHHHBIN IWIH MaTeMaTHICCKHIT
MAasITHUK).

HabmoeHune 3aTyxaromux Kojae0aHmil.

HccnemoBaHie CBOICTB BRIHY:KI€HHBIX KOJIeOaHMI,

Habmonenue pesoHaHca.



CB0OOIHBIE 3/IEKTPOMArHUTHbIE KOJIEOAHM.

OcnuutorpaMMBl — (3aBUCHMOCTH  CIUIBI TOKa M HampsskeHHS OT BpeMeHH) i
AIIEKTPOMATHUTHBIX KOJIeOaHM.

Pesonanc mpu mocnemoBaTeIbHOM COCTHHEHHH PE3UCTOpa, KaTYIIKH HHIYKTHBHOCTH H
KOHJIeHCcaTopa.

Moieiip THHHE 3IEKTPOIepejadm.

Vuenuuecruii sxcnepumenm, rabopamoptsie pabomel

HecnenoBanie 3aBUCUMOCTH MepHOIa MaIbIX KoleOaHuil Ipy3a Ha HUTH OT JUTHHBI HUTH H
MAacchl Tpy3a.

Hccnenopanue TmiepeMEHHOTO TOKAa B IENH M3 TOCTENOBAaTENbHO COEJIUMHEHHBIX
KOHJIeHCaTopa, KaTyIIKH H Pe3ucTopa.

Tema 2. Mexanuueckue u 31eKmpoMacHUNHbIE 60THBL

MexaHnveckme BOJHBI, YcIoRus pacnpocTpanerus. [lepuos. CkopocTk pacpocTpaHeHH s
U JumHa BodHBL. [lomepeuHble W MpoOJOJBHBIE BOMHBL. IHTepdepeHnus u mIppaKiug
MEXaHHIECKHUX BOIH.

3Byk. CKOpoCTh 3ByKa. ' poMKoCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DNeKTPOMarHUTHRIE BOIHBI. YCIOBUSA H3MYUCHHS 3TMEKTPOMATHHUTHBIX BOTH. BlanmMHas
opueHranugd BexkropoB E, B, V B 3mekTpoMarHuTHON BonHe. CBolicTBa 3JIEKTPOMAarHUTHBIX
BOJH: OTpakeHHe, TpeJoMIeHHe, MoJsIpH3aIms, audpakmisa, uarepdepenius. CKoOpocTb
3IEKTPOMAarHUTHBIX BOJH.

[Mkana »IeKTPOMArHUTHBIX BOJH. [IpUMEHeHHe SIeKTPOMArHUTHBIX BOJH B TEXHHKE U
OBITY.

[IpHHITUTBI paIHOCBA3H U TeleBUACHU. Paquomokartus.

DNEKTPOMarHUTHOE 3arpA3HEHNE OKPY/KAIOIIEH CPEIbI.

TexHHYecKkne yCTpOIICTBA W IIPaKTHYECKOE MPUMEHEHUE: MY3bIKalIbHBIE HHCTPYMEHTHI,
YIbTPa3ByKOBas JMAaTHOCTHKA B TEXHHUKE H MeJUIIMHE, pajap, pPaJHOIpHEMHHK, TEJIEBH30D,
anTeHHa, Teredon, CBU-meds.

Hemoncmpayuu

OO6pa3oBaHue U pacpocTpaHeHHe [MOTePeYHBIX U IPOJI0IbHBIX BOJIH.

Konebmromeecs Telo Kak HCTOYHHK 3BYKa.

Habimonenne oTpaskeHHS U IPEJIOMISHIS MeXaHIHIeCKHX BOJH.

Habmonenne maTEpd epeHIIN i TH(paKITHI MEXaHHIECKIX BOJIH.

3BYKOBOI1 PE30HAHC.

HabmoneHne cBA3M TPOMKOCTH 3BYKa M BBICOTBI TOHa C aMIUIHTYAOH W YacTOTOI
KomneOaHmil.

Hccnenoanne CBOHCTB  3NEKTPOMAarHUTHBIX  BOJH:  OTpaKeHHE, MpPeIOMIIECHHUE,
TONISIpU3aITUs, TUPPaKIns, HHTepdepeHI.

Tema 3. Onmuxa

I'eomeTputeckasd ontuka. IIpsMomiHeliHOe pacpocTpaHEHHE CBETa B OJHOPOJHOM cpeae.
JIyq cBeta. TouedHBI HCTOYHNUK CBETA.

OtpaxeHne cBeTa. 3aKOHBI OTpakeHHUS cBeTa. [locTpoeHHe H300pakeHUIl B ILIOCKOM
3epKaie.

[Ipenomnenne cBera. 3akOHBI TIPEIOMICHHS CBeTa. AOCOMIOTHBII TOKa3aTeilb
mpenomienusa. llomHoe BHyTpeHHee oTpaxkeHwe. [IpefemsHBIN Yrol TOTHOTO RHYTPEHHETO
OTPAKEHH L.

Jucnepcus cBeta. CI0KHEI cocTaB Oenoro cBera. I[Ber.



Cobmuparonme W paccemBaronie THH3B. ToHKas nuH3a. DOKYyCHOE pacCcTOSHHE W
onTHYecKas ciia TOHKOil muH3bI. [TocTpoeHne n300pakeHUil B COOHMPAIONIIX H PacCeHBAIONIIX
nuH3ax. @opMylia TOHKOI JIHH3EL Y BelMUeHHe, JaBaeMoe JTHH3O0I.

[Ipenensl MPUMEHIMOCTH TEOMETPHIECKOM ONTHKH.

BomHoBas onrtmka. IHTepdepenrms cBeta. KorepeHTHBIE HCTOYHHKH. Y CIIOBHS
HaOJI0IeHN s MAaKCHMYMOB H MUHHUMYMOB B HHTep(epeHIIIOHHOH KapTHHE OT JIByX CHH(a3HBIX
KOTepEeHTHBIX HCTOUHHKOB.

Jubpaknua ceera. Judpakmumonmas pemérka. YcIoBHe HaOMIOJASHHA TIUIABHEBIX
MaKCHMYMOB TIPH TTaJIEHIH MOHOXPOMAaTHIeCcKOro cBeTa Ha U paKIMOHHYIO PelETKY.

ITonsgpuzamus ceera.

TexHHueckne ycTpoiicTBa U IMpaKTHUeCKOoe MpUMEHEHHe: OUKH, Jyma, ¢oToammapar,
MPOCKITHOHHBII  ammapaT, MHKpPOCKOIL, TEJICCKOI, BOJOKOHHAA ONTHKA, JH(pPaKIIHOHHASA
perméTka, oI PomI.

Hemoncmpayuu

[IpsMonuHeliHOe paclIpocTpaHeHHe, OTpaKeHHe W IpelloMIeHHe cBera. ONTHIECKHEe
TIPHOOPBL

[Tonmroe BHyTpeHHEe oTpaxkeHne. MoJienk CReTOROIA.

HccnepoBanne cBOICTB H300paKeHUI B INH3AX.

Mojem MIKPOCKOTIA, TeIeCKOTIa.

Habmonenne naTepg epeHINI CBeTa.

Habmonenne gudpakmiuu cBeTa.

HabmoeHue aucmnepcuu cBera.

[Tonmy4eHue creKTpa ¢ IOMOMIBIO PHU3MBI.

[TomydueHne cuekTpa ¢ MOMOIIbI0 IN(PAKIIHOHHOI PEIIETKI.

HabmoieHie mossprusaiim cBeTa.

Vuenuuecxuii sxcnepumenm, iabopamopruie pabomul

H3mepeHne moKa3aTens NpeloMIeHUS CTeKIa.

HccnenoBaHue cBOICTB H300paKeHHI B INH3AX.

Habmoenne gucriepcuu cBera.

Pazgen 6. OcHoOBBI cienMUAIbHOM TEOPHH OTHOCHTEILHOCTH
'paHuiel NpPUMEHHMOCTH KIACCHUYECKON MexaHuku. llocTynaTsl clienualibHON TEOpHH
OTHOCHTEIPHOCTH: HHBApUAHTHOCTh MOJAYJIA CKOPOCTH CBeTa B BaKyyme, IPUHIIHI
OTHOCHTEJIBHOCTH JHHIITEHHA.
OTHOCHTEIBHOCTh OJJHOBPEMEHHOCTH. 3aMENICHIE BPEMEHH 1 COKpaIlleHIEe JIHHBL.
DHEeprus U HMITYJIbC PEISTHBHCTCKOH YaCTHIIHI.
CBA3b Macchl C BHEPrHell H HMITYJIbCOM PEISTHBHCTCKOI YaCTHIBI. JHESPTHS MOKO.

Pazgen 7. KBantoBas pu3nka
Tema 1. Jnemenmsl K6AHMOGOI ONMUKU
@®otonel. Popmyna Ilmanka cBsa3H >Heprad GoOTOHA ¢ ero 4acTOTOH. DHEPTHS H HMITYIILC
¢oTtoHa.
OTkppiTHe U uccienoBaHne ¢otoddpdekra. OmbeiTel A. I'. CromeroBa. 3aKOHBI
tdotorddexra. YpaBHenne DitHimTeiiHa 111 potodddekra. «KpacHas rpanuia» ¢oTtosddexra.
Jasnernue ceera. Oneiter 11. H. JIebenena.
XHUMHUYECKOE JIEHCTBUE CBETA.



TexHu4eckne YCTpOﬁCTBa H IIPaKTHYCCKOC IIPHMCHCHHC! q)OTOBJIeMeHT., (bomzlamm,
COJIHCYHAaA 6a’rape51, CBETOIHOI.

Hemoncmpayuu
@oT1o3¢] (eKT Ha yCTaHOBKE C ITHKOBOMH ILIACTHHOM.
HccnenoBaHie 3aKk0HOB BHEITHET 0 oTo3¢ (ekTa.
CBeToIHOI.
ConueuHas Oarapes.
Tema 2. Cmpoenue amoma
Moyiens atoma Tomcona. Onwitel Pesepdopra mo paccesHuro o -wactuil. [l1aHeTapHas
MoJienb atoMa. IToctynatel Bopa. M3nydeHue u moriomeHue (OTOHOB IPH Iepexojie aToMa ¢
OJHOTO YPOBHA 3>HEPrHH Ha Jpyroi. Bujel cmekTpoB. CIEKTp YPOBHEH SHEpPrum aToma
BOJIOpOAA.
BomHoBele cBolicTBa dacTurl. BommHsl ae bpoiing. KopmyckymsipHo-BOTHOBOM TyamiizM.
CIIOHTaHHOE U BBIHYKJICHHOE H3TyIeHIE.
TexHuuyeckue ycTpolicTBa H TpaKTHYECKOe TPHMEHEHHe: CIIeKTPanbHBI aHAIH3
(CIIeKTPOCKOII), Ta3ep, KBAaHTOBBII KOMIIBIOTED.
Hemoncmpayuu
Mozens onbiTa Pesepdopaa.
Ompeenenne JUIHMHBI BOJIHEI jlazepa.
Habmonenne mHEYaThIX CIEKTPOB U3IYICHUA.
Jazep.
Vuenuuecxuii sxcnepumenm, nabopamoprvie pabomut
HaOmoaenne mIHe9aToOTo CHEKTPA.
Tema 3. Amomnoe a0po
OKCOepUMEeHThI,  JOKa3bIBAIOIIHE CIOKHOCTh  CTPOEHHUS  sjIpa. OTkpbITHE
paanoakTHBHOCTH. OmbITH Pe3zepdopaa mo ompesieleHHI0o cocTaBa paIHOAKTHBHOTO H3TYICHHUS.
CBoiicTBa anbda-, 6eTa-, raMMa-H3TydeHUs. BIusHie palloakTHBHOCTH Ha JKUBBIe OPraHH3MBbI.
OTKpbITHEe TpoTOHA M HeliTpoHa. HykimomHas Moxmens supa [ efizeHOepra—IIBaHeHKO.
3apsy supa. MaccoBoe aucio siapa. HzoTonsl.
Anbda-pacnaj. DIeKTpOHHBIN U MO3UTPOHHBIN Oera-pacmaia. I'aMma-m3aydeHue. 3aKoH
PaaHoOaKTHBHOTO pacIiaja.
DHeprus cBs3H HYKJIOHOB B suipe. SAnepHsie cwibl. JedekT Maccs Sapa.
Anepuble peaknuu. JleneHue u cuaTes syIep.
Snepusiii  peakTop. TepMosiiepHblii cuHTe3. IIpoOneMBl MU TEpCHOEKTHBHI AISPHOIT
SHEPTETHKU. IKOIOTHICCKHUE acIIeKThI SACPHOIN 3HEPTCTHKH.
OnemeHTapHbIe YacTHIIBI. OTKPBITHE TO3UTPOHA.
MeTo1p1 HaOMIOIeHN S H PeTUCTPaIiH 1eMeHTapHbIX YaCTHII.
OyHAaMeHTaIbHEIE B3anMo lelicTBUsL. EAHMHCTBO (H3HYecKOl KapTHHBI MHpA.
TexHuyeckue ycTpolicTBa H NMpaKTHYeCKoe MPHUMEHEHHE: J03UMeTp, KaMepa BuibcoHa,
SIIEPHBIH peakTop, aToMHas 6omOa.
Hemoncempayuu
CHETUNK HOHU3HUPYIOLINX YaCcTHII,
Yuenuvecxuii sxcnepumenm, nabopamopruie pabomut
HccneoBaHme TPEKOB JacTHIT (110 TOTOBBIM (OTOTpadsIM).

Pazgen 8. DiieMeHTBI aCTPOHOMHH H acTPOQH3HKH



Jtamel  pa3BUTHA acTpoHOMHUH. IIpuUKIagHOE H  MHPOBO33PEHYECKOE 3HAYEHHUE
ACTPOHOMHH.

Bun 38é3mH0r0 Heba. Co3Be3and, ApKue 3BE3/Ibl, IUTaHEThl, HX BUANMOE JIBHKECHHE.

ComHeyHas cucTeMa.

Commme. ConHeuHasd aKTHBHOCTh. HcTouHmk »Heprun ColHIA H 3BE3M. 3BE3ABI, HX
OCHOBHBIE XdpakTepucTuku. JluarpaMMa «CIeKTPalIbHBIH KIacC — CBETHMOCTBY». 3BE3JBI
TJIABHOH TMOCIIEOBATEIBHOCTH. 3aBHCHMOCTh «Macca — CBETHMOCTB» JJI 3BE3] TIIaBHOI
mocieI0BaTeNbHOCTH. BHyTpeHHee cTpoeHue 3BE31. (CoBpeMeHHBIE IIPEACTABICHHA O
TIPOUCXOKIeHUH U 3BOIOIH ComHIa 1 3BE3/]. JTAITBI KH3HH 3BE3 L.

Mieunsrii I1yre — Hamma T"anmaktuka. Iomoxedue u aBkeHue ConHia B I'amakTuke. TUITBI
TaJakTHK. Paiioranak TMKH U KBazapbl. UEpHBIE IBIPHI B S/IpaxX FaIaKTHK.

Beenennas. Pacumperne Bceenenmoii. 3akon Xa0bma. PasOeramme ramaktuk. Teopus
Bomnemmoro r3peiRa. PemnkToRoe H3TydeHNe.

MacmrrabHas cTpykTypa Beenennoil. MeTaranakTuka.

Hepeménnsie mpo6ieMbl acTPOHOMHIL

Vuenuuecxue nabnrodenus

HabmoeHns HeBOOPYKEHHBIM TJIa30M C HCIOJIh30BaHHEM KOMIIBIOTEPHBIX MPIIOKEHIIT
JUIS OTIpejieieHNd TONoKeHHS HeOecHBIX 00BheKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IHA
CeBepHOT 0 MOMYIIAPHS H SPKHE 3BE3/IBL.

Habmonenns B Teneckon JIyHsl, mianet, Mueanoro Iyt

0O0600marIee MOBTOPeHNE

Porb ¢u3MKH W acTPOHOMHH B 5KOHOMHYECKOH, TeXHOIOTHYeCKOil, COIMaIbHOH H
THYECKOH cdepax IeqATeIbHOCTH YelIoBeKa, polb M MecTo (PU3HKHM M acTpOHOMHH B
COBPEMEHHOIl HaydJHOH KapTHHE MHpa, polb (U3MYECKOH Teopun B (OPMHPOBAHUT
TpeJicTaBIeHU 0 (PU3MIecKoil KapTHHE MIpa, MecTO (PHU3HIESCKOI KapTHHBI MHpPa B 001IIeM psany
COBPEMEHHBIX €CTECTBEHHO-HAYYHEIX MPEeICTABICHUI 0 IPUPOJIE.

Me:xmpeaMeTHBIE CBSI3H

H3ydenne kypca ¢usmkn 0a3oBoro ypoBHA B 11 Kiacce ocymIecTBISeTcA ¢ YIETOM
COJIep/KaTeTbHBIX MEXKIPEeIMEeTHBIX CBS3ell € KypcaMH MaTeMaTuKH, OHOJIOTHH, XIMHMI,
reorpaduu I TeXHOJIOTUM.

Mescnpedmemuvie nonamusa, CBSI3aHHBIE C H3YYCHHEM MeETOJIOB HAYYHOIO MO3HAHHS:
SBICHHE, HAy9IHbII (aKT, TUIOTe3a, (PH3HYECKas BEINYHHA, 3aKOH, TEOPHs, HaOIOJEHIE,
HKCIIEPUMEHT, MOJIEIIHPOBAHHE, MOJIE]Ih, U3MEPEHHUE.

Mamemamuxa: pelieHNe CUCTEMBl YpaBHEHHII, TPUTOHOMeTpHUecKHe (DYHKITHH: CHHYC,
KOCHHYC, TaHICHC, KOTAHT€HC, OCHOBHOC TPHUTOHOMCTPHYECKOE TOKJIECTBO, BEKTOPHI U UX
MPOEKIINH Ha OCH KOOPIHHAT, CIIOKEHHE BEKTOPOB, IMPOU3BOIHBIC 3TCMEHTAPHBIX (YHKITHI,
TIPU3HAKU 01001 TPeyTroJIbHUKOB, Olpe/iefeHne IUTONan II0CcKuX (puryp u o6séma Tel.

buonocusn: 3neKTpHUUecKHe ABJICHHUS B JKHBOIM IIpHpoJe, KoieOaTelbHble JIBUKSHHA B
JKHBOH TPHUPOJE, ONTHUCCKHEC SBICHUA B JKUBOH MpHpPOJe, ACHCTBHE pajUaIlii Ha JKUBBIC
OPraHN3MBI.

Xumia: cTpoeHHE aTOMOB U MOJEKY/], KpHUCTAUIMUecKas CTPYKTypa TBEPIBIX Tell,
MeXaHHU3MBI 00pa30BaHIs KPHCTAIMISCKOIl PeNIETKH, CIICKTPaIbHbII aHaIH3.

T'eozpachus: MarHUTHBIE IOJIOCA 3€MIIH, 3aJI€KH MarHHTHBIX pyd, QOTOChEMKA 3EMHOIT
TTOBEPXHOCTH, TPeJICKa3aHNe 3eMISTPICEHH.



Texnonoeus: THHAN 3IIEKTpoIepenad, TeHepaTop MepeMEeHHOro TOKa, 3JE€KTPOJIBUTaTeIb,
UHAYKINOHHAA T1e9b, pajap, pPaJHONpHEMHUK, TeleBU30p, aHTeHHa, TeldedpoH, CBY-meus,
MPOEKITHOHHBII alliapaT, BOJIOKOHHAS OIITHKA, COTHeUHad OaTapes.



ILTAHUPYEMBIE PE3YJIBTATHI OCBOEHUA NNPOI'PAMMBI 110 ®MU3UKE HA
YPOBHE CPEJJHET'O OBIIEI'O OBPA30OBAHMSI

OcBoenne ydeOHOro mpeamera «@H3MKa» Ha YPOBHE cpeiHero obmero obpa3oBaHHA
(Oa30BBIT  ypoBeHB) JOKHO OOECHeYHTh JOCTIGKEHHE  CIIEYIONINX  JIMYHOCTHBIX,
MeTalpeIMeTHBIX U IpeJIMeTHBIX 00pa30BaTelbHBIX Pe3yIbTaToB.

JIMYHOCTHBIE PE3VJIIBTATHI

JIMIHOCTHBIE Pe3yIbTaThl OCBOSHHS yueOHOro mpeaMeTa «DuU3HKa» JOJLKHBI OTpakKaTb
TOTOBHOCTh U CHOCOOHOCTh 00ydYaronmxcs pyKOBOJCTBOBAaThCsA c(hopMHPOBaHHOIN BHYTpEHHEH
MO3UTHEH JTHYHOCTH, CHCTEMOW I[EeHHOCTHRIX OpWEHTAITHil, MO3UTHBHEIX BHYTPEHHUX
yOeXKJeHUil, COOTBETCTBYIONIUX TPaJUITHOHHBIM IEHHOCTSM pOCCHIICKOTO  OOIIecTBa,
pacnmpeHue XKH3HEHHOTO OIbITa U OMBITAa JeATeIbHOCTH B IMPOIlecCe PealM3allii OCHOBHBIX
HanpaBJICHUI BOCIIUTATEIbHON AeATEIbHOCTH, B TOM YHCIE B YACTH:

1) rpazIaHCKOro BOCHUTAHMS:

c(OpMHPOBAHHOCTh TPaKJAaHCKOI IMO3MIMH  oOyuaromierocs Kak aKTHBHOTO W
OTBETCTBEHHOI'O WIeHA POCCHIICKOTr 0 00IIecTBa;

MPHHATHE TPAIMIMOHHBIX OONEYeT0BEICCKUX TYMAHUCTHICCKIX WU JEMOKPATHIECKIX
IHeHHOCTel;

TOTOBHOCTh BECTH COBMECTHYIO IeATEIbHOCTh B HHTEpecax TpaxkJIaHCKOTO OOIecTBa,
y4acTBOBAaTh B CAaMOYIIPaBJICHUU B 00pa30BaTeIbHOI OpTaHU3aITIH;

YMEHHE B3aHUMOJEIICTBOBATh C COINHAIBHBIMH HHCTHTYTaMH B COOTBETCTBHH C HX
GYHKIIAME U Ha3HaUeHHeM;

TOTOBHOCTh K TYMaHUTAPHOI U BOJIOHTEPCKOI IEATENbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIHTAHH:

cpOpPMHPOBAHHOCTh POCCHIICKON TPakTaHCKOM MIEHTHYHOCTH, MaTPHOTH3MA;

[IEHHOCTHOE OTHONIEHHE K TOCYJAPCTBEHHBIM CHMBOJIAM, JOCTHKEHHSM POCCHHCKHX
YUEHBIX B 00,1aCTH (PU3UKH H TEXHUKH;

3) IyXOBHO-HPABCTBEHHOTO BOCTIHTAHHSA

chopMHPOBAHHOCTh HPAaBCTBEHHOI'O CO3HAHMUS, STHUECKOTO TTOBE/IEHHS;

CIOCOOHOCTh OIIEHHBaTh CUTYAIHI0O U IPHHHMAaTh OCO3HAHHBIE PelIeHUs, OPHEHTHPYICH
HAa MOPaJIbHO-HPAaBCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM THCIIE B ACATEIHHOCTH YIEHOTO;

OCO3HAaHHE JTUYHOTO BKJIaja B IOCTPOCHUE YCTONIHBOr0 OYIYIIEro;

4) 3cTeTMYeCKOro BOCTIHTAHUA:

3CTeTHYeCKOe OTHOIIEHHE K MHUPY, BKIIOYAS 3CTETHKY HAYYHOIO TBOPUECTBA, MPHUCYIIIETO
(bu3UIecKoil HayKe;

S5) TpyAoBOro BOCINTAHHS :

HHTEpeC K pa3THdHbIM cdepaM TmpodeccHoHaTbHON JeATeThHOCTH, B TOM YHCIIE
CBA3aHHBIM ¢ (U3HUKON H TEeXHHKOH, yMeHHe COBepIIaTh OCO3HAHHBII BBIOOP Oyaymieit
npodeccHu U peaJTu30BbIBaTh COOCTBEHHBIE KH3HEHHBIE IUTaHbI,

TOTOBHOCTh H CIOCOOHOCTh K 00pa30BaHHIO H caM000Opa3oBaHIIO B 001acTH (GU3HKH Ha
[IPOTSDKEHUH BCel AKU3HU;

6) ROJIOTHYECKOT0 BOCIIATAHUS:

c(opMHPOBAHHOCTh HKOJOTHUECKON KYyJIbTYpbl, OCO3HaHHE TIJ00adbHOrO XapakTepa
HKOJIOTHYIESCKUX MPoOIeM;



IUTAaHUPOBaHUE M OCYMIECTBICHHE IEIICTBHI B OKPY/KAromiell cpele Ha OCHOBE 3HAHUA
esneil ycToiIUBOTO pa3BUTHS YeI0BeUeCcTBa;

pacIIipeHHe ONbITa JAeATeIbHOCTH SKOJIOTHYECKOil HAaIpaBIeHHOCTH Ha OCHOBE
HMEIONINXCS 3HAaHUI IO (H3HKeE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

copMHPOBAHHOCTP MHPOBO33DEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHA (H3NIECKOIl HAYKH;

OCO3HAHHEe I[EHHOCTH Hay4YHOIH JIesTeTbHOCTH, TOTOBHOCTD B IIpoliecce H3ydeHHsA (H3HKH
OCYIIECTRIATH MPOEKTHYIO U NCCIEIOBATENBCKYIO IeATeTbHOCTh HHINBIIyaThHO H B TPYIITIE.

METAIIPEIMETHBIE PE3YJIbTATDI

TTo3HaBaTeIbHBbIE YHHBEPCATbHBIE YUeOHbIE TeHCTBHS
BbaszoBble JIorHuecKkue JeiicTBIA:

CaMOCTOATENbHO (POPMYIHPOBATh U aKTYAIH3HpPOBaTh IpodieMy, paccMaTpuBaTh eé
BCECTOPOHHE;

OIIPEEIATh AN CATEIbHOCTH, 3aaBaTh MapaMETPhl H KPUTSPHH HX JIOCTHKCHI;

BBIIBJIATH 3aKOHOMEPHOCTH U MPOTHBOPEYHS B PACCMATPUBAEMBIX (H3MYECKUX SBICHUSX;

pa3pabaThIBaTh IUIAH pelleHHs IpobaeMbl ¢ YUETOM aHaIH3a UMEIOIIHXCS MaTepHaabHbIX
H HeMaTepHAIBHBIX PECYPCOB;

BHOCHTh KOPPEKTHBEI B ICATEIBHOCTH, OIICHHBAaTh COOTBETCTBHE PE3YILTATOB IISIIAM,
OIICHUBATh PUCKH MOCIIE/ICTBUI eI TeIbHOCTH;

KOOpJIMHHPOBaTh M BBIIOIHATL padOTy B YCIOBHSX peaabHOro, BHPTYaIbHOTO H
KOMOHHHPOBAHHOI'O B3aHMO/ICH CTBH;

pa3BUBaTh KpeaTHBHOE MBIIUICHHE TIPH PeleHIH KU3HEHHBIX TPo0IeM.

bazoBhble HccleoBaTeILCKHE e CTBHS

BIIaJeTh HAyIHOH TEpMHHOJOTHEH, KIFOYeBBIMH ITOHATHAMH H MeTomaMH (DH3MIeCKOIl
HayKH;

BJIaJIeTh HABBIKAMU YIeOHO-HCCIIEIOBATENIbCKOI W TPOEKTHOM JIeSTETFHOCTH B OOACTH
(hU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIHHOMY ITOHCKY METOIOB pellleHHs 3a1ad
(hH3HIeCKOro coleprKaHHs, MPUMEHEHHIO Pa3IMIHbX METOI0B II03HAHN,

BlIaJleTh BHJAMH ICATCIHPHOCTH II0 IIOIYYCHHIO HOBOTO 3HAHHSA, €T0 HHTEPIIPETAIIHH,
mpeoOpa3oBaHUI0 M IPUMEHEHHI0 B Pa3MYHBIX YUeOHBIX CHTYyallusX, B TOM 9HCIE IIpH
CO3/IaHNH yU4eOHBIX MMPOEKTOB B 001acTl PUBHKIL

BBMBJIATE IIPHIHMHHO-CICJICTBeHHBIC CBS3H H aKTYaIH3HpOBaTh 3aJady, BBIIBHIaTh
THIIOTe3y €€ pelIeHHs, HaXOOWTh AapryMEHTHI I8 J0Ka3aTelIbCTBA CBOUX YTBEPIKICHUIA,
3aJ1aRaTh MapaMeTPhl U KPUTEPUH PElIeHNS;

aHAJIM3UPOBATh IIONYUCHHbIE B XOJAE€ pEUNIeHHS 33jJadd pe3yabTaThl, KPUTHYECKU
OIICHHUBATh HX JIOCTOBEPHOCTH, IPOTHO3HPOBATEL H3MEHEHHE B HOBEIX YCIIOBHAX;

CTaBHTh U (POPMYIHPOBATh COOCTBEHHBIE 3aJa9H B 00pa30BaTEIBHON NIeATEIBHOCTH, B
TOM YHCJIE IPU H3YYeHUN (DH3HUKH;

JTaBaTh OIIEHKY HOBBIM CHTYAaIlUAM, OIleHUBAaTh IPUOOPETEHHBII OIIBIT;

YMETE IIepeHOCHTE 3HAHHA IO (DH3HKE B IPAKTHIECKYIO 00IaCTh JKU3HEAATeILHOCTH;

yYMEeTh HHTETPHPOBATh 3HAHHS U3 Pa3HBIX IIPEIMETHBIX 001acTell;

BBIIBHI'ATh HOBBIE HJIEH, IIPEJJIATATh OPUTHHAIBHBIC IOJIX0]Ibl H PEHICHHUS;

CTaBHTH IpoOIeMBI U 3a/1a9H, JIOTYCKAIONIe albTepHATHBHbIE pPelleHHU .



Pabora ¢ nadopmanmeii:

BIIaJIeTh HaBBIKAMH MOTy4eHUS HH(OpMaIu (H3MIeCKOro cofep:kKaHHsS M3 HCTOYHHKOB
Pa3HBIX THIIOB, CaMOCTOATEIbHO OCYIIECTBISATh IIOHMCK, aHAIN3, CHCTeMaTH3allHi0 H
HHTEPIIPETAINI0 HHPOPMAIIUN Pa3IHYHBIX BHI0B H (QOpPM IpeCcTaBICHI,

OIEHHBATH JOCTOBEPHOCTH MH(OPMAITII;

HCIIONB30BAaTh CpejicTBA HH(MOPMAITHOHHBIX H KOMMYHHKAITHOHHBIX TEXHOJIOTHIl B
peleHH KOTHUTHBHBIX, KOMMYHHKATHBHBIX H OpPTaHH3AIIMOHHBIX 33jJad C COOJIOJeHHEM
TpeboBaHUIT SPTOHOMHKH, TEXHUKH 0e30IIacHOCTH, THTHEHBI, pecypcocOeperkeH s, IpaBOBbIX U
THYECKUX HOPM, HOPM MH(OPMAITHOHHO 0e30TacHOCTH;

co3naBaTh TeKCTHl (DM3MYECKOTO COJepKaHHA B pasIHUHBIX QopMarax ¢ y4ETOM
Ha3HaueHHd HHPOpPMamUH W I1IeJIeBOHl  ay[JUTOPHH, BHIOHpas ONTHMAIbHYIO (opMy
TpeJicTaBICHUS U BH3YyaIH3aIlHH.

KoMMyHHKAaTHBHBIE YHHBepPCcaJbHbIe YieOHbIe TelCTBHUS:

OCYIIIECTBIIITH OOIICHNE Ha YpoKaxX (GU3HKH H BO BHEYPOUHOIT JeSTCIbHOCTH;

pacro3HaBaTh MPe/ITOCHUTKH KOHQIMKTHRIX CHTYAITHIT H CMATYaTh KOH(IHKTH;

Pa3BEPHYTO U JIOTHYHO M3JaraTh CBOIO TOUKY 3pEHHS C HCIIOTb30BAHHEM S3BIKOBBIX
CPEIICTB;

MIOHUMATh H UCIO0JIb30BaTh MPEUMYIIeCTBa KOMAaHIHOM 1 HHANBHIYaIbHOH paboTHI;

BRIOHpAaTh TEMAaTHKY W METOJ[bI COBMECTHBIX JICHICTBHII C Y4ETOM OOINMX HHTEPECOB H
BO3MOKHOCTE Kak/10T0 WieHa KOMIeKTHBA;

MPHUHHMAaTh 1€ COBMECTHOH JIeATeTbHOCTH, OpPTaHH30BBIBaTh H KOOPIHHHPOBATh
JIeHCTBUS MO €€ JOCTIDKEHHIO: COCTAaBJIATh IUIaH JEHCTBHUIl, PAacIpeliesiATh POIH C YIETOM
MHEHHUIl YIaCTHUKOB, 00CYK1aTh pe3y/IbTaThl COBMECTHOI paboTHI;

OIleHNBAaTh KauecTBO CBOErO BKIaJa M KaJIOTO YJaCTHHKAa KOMaHIIbl B OOIIMIl pe3yabTaT
1o pa3paboTaHHBIM KPHTEPHAM,

npeiaraTh HOBBIE IPOCKTHI, OIICHUBATH HIEH C IO3HIIMH HOBU3HBI, OPHIHHAIBHOCTH,
MPaKTHIeCKOil 3HAYUMOCTH,

OCYIIECTBJIITh ITO3UTHBHOE CTpaTerHdyeckoe IIOBeJ€HHE B pa3IMUHBIX CHTYaITHAX,
MPOSIBIIATH TBOPUECTBO U BOOOpasKeHHe, OBITh HHHIIHATHBHBIM.

PerynsiTHBHble YHHBepca/IbHbIe YieOHbIe JelicTBHS
CaMooprannsanus:
CaMOCTOSTENIBHO OCYHIECTBIATh IO3HABATENBHYIO JEATENbHOCTh B 00MacTH (QIBHKH U
ACTPOHOMUH, BBISBISITH IIPOOIIEMBI, CTABHTH U ()OPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSTENIBHO COCTABJIATH IUIAH pelIeHHsS PAacYE€THBIX H Ka4eCcTBEHHBIX 3ajad, IUIaH
BBIIIOJIHEHHA IPAaKTHYeCKOH paboTel ¢ Y4ETOM HMEIOIINXCS pPecypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U MPEANOYTEHHIT;
J1aBaTh OLIEHKY HOBBIM CHUTYALlISIM;
pacIHpSTh paMKH Y4eOHOTO IpeiMeTa Ha OCHOBE JINYHBIX IPeMI0UTeHHI;
JeJaTh OCO3HaHHBI BbIOOD, apryMeHTHpPOBaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pElIeHHE;
OIleHIBATh MTPHOOPETEHHEIIT OTIHIT;,
crocoOCTBOBaTh (POPMHPOBAHIIO U MPOSBICHHIO SPYyIHINH B o0macTH (PH3HKH,
MIOCTOSHHO MOBBIIIATh CBOI 00pa30BaTeIbHBbII H KyJIBTYPHBIN YPOBCHb.
CaMoOKOHTPO/1b, IMOIIHOHAT bHBI I HHTEJIEKT:



JaBaTh OIICHKY HOBBIM CHTYaIlUsM, BHOCHTh KOPPEKTHBB! B NEATEIHHOCTh, OICHUBATH
COOTBETCTBHE Pe3YIIFTATOB IEJIAM;

BJIaJIeTh HaBBIKaMIH [T03HABATEIbHOI pedIeKCHH KaK OCO3HAHHUS COBEpPIIAeMBIX JeHCTBHIT
U MBIC/INTEIBHBIX IPOIECCOB, HX Pe3yIbTaTOB H OCHOBAHHIL;

HCIIO0/IB30BATh MPHEMBI peIeKCHH I OIIEHKH CHTYAIINH, BEIOOpa BEPHOTO PEIICHHUS;

yMeTh OLIEHHBATh PUCKU U CBOEBPEMEHHO [IPUHUMATH PELIeHNs 110 HX CHIDKEHHIO;

MIPUHUMATh MOTHBBI I apr'yMEHTHI APYTHX [IPH aHATH3e pe3yIbTaToB JIeITeTbHOCTH;

MIPHHUMATE ceOs, IIOHIMasA CBOH HeIOCTATKH U JIOCTOMHCTBA;

MPUHIMATH MOTHBBI 1 apT'YMEHTHI JPYTHX [IPH aHATH3€e Pe3yIbTaToB JIESTETBHOCTH;

MIPH3HABATH CBOE IPABO U IIPABO JPYIUX HA OMIMOKM.

B mportecce IOCTIDKEHNS THIHOCTHBIX Pe3YJIbTaTOB OCBOSHHS IIPOrPaMMBI 110 (DI3HKE 1T
YPOBHA CpeIHEro o0IIero 00pa3oBaHIA y OO0YYAIOIIHXCS COBEPIICHCTBYETCS SMOIHOHAIbHBII
HUHTEJUIEKT, TIPE/IHoIararoImii chopMHpOBAHHOCTD:

CaMOCO3HAHMUS, BKIIOUAIOMIETO CIIOCOOHOCTE IIOHHMATh CBOE 3MOIMOHAIEHOE COCTOSHIE,
BHJIETH HAIMpaB/ICHUS Pa3BUTHA COOCTBEHHOH YMOITHOHATBHOII c(ephl, OBITh YBEpEHHBIM B cede;

CaMOpETYITHPOBAHHS, BKITFOYAFOIIETO CaMOKOHTPOJIb, yMEHIe MIPUHAMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHHE, CIMOCOOHOCTh aMalTHPOBATHECA K SMOIHOHATIHHBIM
U3MEHEHHAM U IPOSBISTh THOKOCTh, OBITh OTKPEITHIM HOBOMY,

BHYTPEHHeHl MOTHBAIINH, BKJIIOUAIONIEN CTpeMIeHHe K JIOCTIDKSHHIO IIeTH H YCIexy,
ONITHMH3M, HHHITHATHBHOCTB, YMEHIE JIeHCTBOBATh HCXOIA U3 CBOUX BO3MOKHOCTEIT;

IMIIATHH, BKIFOYAIONIEH CIOCOOHOCTh IOHMMATH SMOIMOHAIBHOE COCTOSHHE JIPYIHX,
YYUTBIBATh €TO0 MPU OCYIIECTBICHIN OOIIEHHS, CIIOCOOHOCTh K COTYBCTBUIO U COIEPEKNBAHIIIO,

COITHATBHEIX HABBIKOB, BKIIOYAIONIUX CIIOCOOHOCTH BEICTPAHBATh OTHOIIEHHS C JPYTHMH
JIFOBMH, 3a00THTHCS, IPOSABIATh HHTEPEC H Pa3pemaTh KOHMIHKTEL.

IIPEIMETHBIE PE3VJIbTATHI

K xonmy oOydenns B 10 Kaacce IpeIMETHBIC PE3YIbTaThl Ha 0a30BOM YPOBHE JIOTIKHEI
0TpaxkaTh c(hOPMIIPOBAHHOCTH ¥ 0OyUAFONIIXCA YMEHMUIL:

JIEMOHCTPHPOBATh Ha MpHMepaxX poJb U MecTo (H3UKH B (OPMHPOBAHIU COBPEeMEHHOIT
HayIHOI KapTHHBI MHPa, B Pa3BUTHH COBPEMEHHON TEXHHKH H TEXHOJOTHI, B MPaKTHIECKOI
JIeSITCTTbHOCTH JTFOJICH;

VIUTHIBATE TPAHUIBl MPUMEHEHHS W3YUEHHBIX (GU3MUECKIX MOIene: MaTepuarbHas
TOUKa, MHEPIHATbHAS CHCTeMa OTCYETa, aOCOIIOTHO TBEpIOE Teso, HIeadbHEI Tra3, MOJIEIH
CTPOEHHS Ta30B, KHJIKOCTEH W TBEPIBIX Tel, TOUCTHBIIN AIEKTPHIESCKHIl 3aps)l IPH PeNIeHHH
(bH3MIECKNX 3a/1aY;

pactosHaBaTh (H3HMYecKHe SBIEHHS (TPOIECCH) H OOBACHATh MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISPHO-KIHHETHIECKOH TEOPHH CTPOSHHS BEIIeCTBa H IEKTPOIHMHAMHKIL:
paBHOMEpHOE U PaBHOYCKOPEHHOEe MpPAMOIHHENHOe BIDKEHHE, CBOOOAHOe MaJeHHe Tel,
JIBIDKEHHE II0 OKPYKHOCTH, WHEpIHA, B3aHMONCHCTBHE Tel, mHpQy3nsa, OpoyHOBCKOE
JIBIDKEHHE, CTPOEHHE JKUJKOCTed M TBEPABIX Tell, W3MeHeHHe oObéMa Tell MpH HarpeBaHHH
(oXJIaKJIeHNH ), TEIUIOBOE PaBHOBECHE, HCIApeHIe, KOHIEeHC AN, TUIaBlIeHIe, KPHCTAUTH3aIlus,
KHUITeHHe, BIAKHOCTh BO3]yXa, MTOBEBIINIEHIE JaBIeHHd ra3a MpH ero HarpeBaHHH B 3aKPHITOM
cocyze, CBS3b MEKIY IapaMeTpaMH COCTOSHHA Ta3a B H3OIMpoIleccaxX, 3ACKTPH3AlmI Tell,
B3aUMO/IEIICTBHE 3apSJIOB;



OIICHIBATE MEXAaHHIESCKOE IBIKCHHE, HCIIOIB3YsA (DH3NYECKHE BEIMIHHBI: KOOPIHHATA,
MyTh, TlepeMelIeHne, CKOpOCTh, YCKOpeHHe, Macca Tesa, CHIa, UMIOYIbC Tela, KHMHeTHYecKas
SHEeprud, MOTEeHIMaIbHAd HHEepPrud, MeXaHHdeckasg padoTa, MeXaHHYecKas MOIIHOCTb; MpH
ONMHCAaHUU TPaBIIBHO TPaKTOBaTh (DU3HYCCKHII CMBICI HCIOJb3YEeMBIX BEIHYHH, HX
0003HAYECHNS U €IMHUIIBI, HAXOIUTh (DOPMYIBI, CBA3BIBAIONINE JAHHYIO (U3HIECKYIO BETHIHHY
C JIpYTHMH BeITHIMHAMU;

OIHUCHIBATh H3yUCHHBIE TEIUIOBBIE CBOIICTBA Tel M TeIUIOBble SBICHHS, HCIOIb3yA
(u3udecke BeTMYHHBI: JaBlIeHHEe Ta3a, TeMmIepaTypa, CpelHds KHHeTHUYecKas SHepriui
XaOTHYECKOTO JIBIKEHHS MOJIEKYJ, Cpe/JIHEKBaJ[paTHIHAs CKOPOCTh MOJIEKYJ], KOJIHYECTBO
TeIVIOThI, BHYTPeHHAI 3Heprus, padora rasza, Ko3((QUIIHEeHT MOIe3HOrO JeiCTBHS TEIUIOBOTO
JIBUTATeNIs; TIPH O CaHUN MPaBUIBHO TPAKTOBATh (PU3HUESCKUIT CMBICI UCIIOIh3YeMBIX BEIHUIH,
ux o0003Ha4YCHUA M CIUHHIBI, HAXOMUTh (OpMYIBI, CBA3BIBAIONINE JIaHHYIO (H3HICCKYIO
BEJTHYHHY C JIPYTHMH BeJTHIHHAM;

OIUCHIBATh M3YUEHHBbIE 3JIEKTpUUeCKIe CBOIICTBA BelllecTBA U 3JIEKTpPUUECKHe SBICHUS
(TIporieccel), HCMONB3YS (PH3HUECKHE BEIHTHHBI: AIeKTPHISCKUI 3apsll, MeKTpHIecKoe IMoIe,
HalpsLKEHHOCTh TOJIA, MOTEHITHAld, pPa3sHOCTh IOTEHIMMAIOB; IIPH OMHCAHHI MPABILIBHO
TpPakTOBaTh (DMIMYECKWI CMBICT HCMOJB3YEMBIX BETHYHH, HX OOO3HAYEHWS W €JHHHITHI,
YKa3bIBaTh (POPMYIIbl, CBA3BIBAIONINE JAHHYIO (PU3HUECKYIO BEIHYHHY ¢ IPYTHMU BeTUUMHAMU;

aHATU3HPOBaTh (PHU3MUSCKHE TMPOIECCH H SABICHHSA, HCIOB3YA (H3UTSCKHe 3aKOHBI H
MPUHINIBL 3aKoH BcemupHoro TsroreHud, I, II u III 3akonpl HproToHa, 3aK0H COXpaHEHHA
MeXaHWYeCKOIl PHepPIHH, 3aKOH COXPaHEeHHS UMITYJIbCa, IPUHIINI CYIePIO3UIHH CIT, TIPUHITHIT
PaBHOIIPaBHS MHEPIHATbHBIX CHCTEM OTCUETa, MONEKYISPHO-KHMHETHIECKYIO TEOPHIO CTPOECHUS
BelllecTBa, Ta30Bble 3aKOHBI, CBA3b CpejlHell KHHeTHYeCKOHl SHEePTHH TeIUIOBOIO JIBH/KESHHSA
MOJIEKYZ ¢ aOCOIIOTHON TeMIepaTypoll, IepBbI 3aKOH TePMOINHAMHKH, 3aKOH COXPaHCHHA
AIIEeKTPHYECKOro 3apsaa, 3akoH KynoHa, MpH 3TOM pa3iHdaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, er0 MaTeMaTHYeCKOe BhIpakeHHe U YCIOBHUS (TpaHHIIbI, 00JaCTH) MPUMEHUMOCTH;

OOBACHATH OCHOBHBIE PHHITUIIH! AHCTBHSA MAIIH, IPHOOPOB I TEXHUUECKHX YCTPOICTB;
pa3m4aTh YCIOBHSA HX OS30MaCHOTO HCIOIb30BaHHS B TIOBCEIHEBHOI JKHU3HN;

BBIIIOHATh 3KCIIEPIMEHTHl 110 MCCIEIOBAHHI0 (PU3HYECKUX SBICHHI H IIPOIECCOB C
HCIOIB30BAaHIEM TIIPAMBIX H  KOCBEHHBIX IBMEpeHMil, mpH 3ToM (OpMYIHpPOBATh
npobneMy/3agady M THOOTe3y y4eOHOro SKcllepuMeHTa, coOHpaThb YCTaHOBKY W3
MIPELTOKEHHOTO 000PYI0BaHMNS, TIPOBOJINTH OITBIT U ()OPMY/IHPOBATH BBIBOJIBI;

OCYIIECTBIIITh IpPSMBIE W KOCBEHHbIE H3MepeHUs (H3HYecKHX BeIWYHH, IIPH 3TOM
BBIONpaTh ONTUMAJIbHBIN CIIOCOO0 H3MEpPeHHsI M WCIOIb30BaTh H3BECTHBIE METOJbl OIlEHKH
TIOTPEITHOCTEH H3MEPCHHIL;

HCCIENIOBATh 3aBHCHMOCTH MEXKIY (H3MYECKIMH BEIMYMHAMH C HCIOJIb30BAHHEM
NpSMBIX H3MepeHHil, MpH 53TOM KOHCTPYHPOBAaTh VCTAaHOBKY, (UKCHPOBAaTh pe3yIbTaThl
MOJIYIeHHON 3aBUCHMOCTH (PU3HUSCKUX BETHMUHH B BHIE TaOMHIl U TpadHKOB, JIel1aTh BHIBOIBI
110 pe3yJabTaTaM HCCIeI0BAHIS;

coOmoaTh TIpaBHIa Oe30MacHOTO TPyJAa TPH TPOBEJICHHH WCCIeOBaHUII B paMKax
yueOHOro HSKCIepHUMeHTa, YueOHO-HCCIeIoBaTeIbCKOil U MPOEKTHOI JIeATeIBHOCTH ¢
HCII0Ib30BaHIEeM H3MEPHUTEIbHBIX YCTPOIICTB H 1ab0paTOPHOTO 000PYA0BaHHS;

pemiaTth pacu€THBIE 33Jadll ¢ SABHO 33JaHHON (PU3MYECKON MOIENbI0, HCIOIb3YyA
(hu3mdIecKre 3aKOHBI H TIPUHITHITE, Ha OCHOBE aHaIN3a YCIOBHS 3a/la¥i BRIOHPATh (QH3HIECKYIO
MOJieib, BBIZICNATh (PU3HUEeCKHe BeIHIUHBI U (OPMYJIbl, HEOOXOAUMBIE JUIS €€ pelleHHs,
MPOBOAUTH PACUETHI U OIEHHBATh PEAbHOCTD MOIYIEHHOTO 3HAYCHUS (DPH3UISCKOIl BeTHIHHBI;



pemiaTh KadecTBeHHBIE 3aJaul: BBICTPAHBATh JIOTHYECKH HEMPOTHBOPEYHUBYIO IIETIOUKY
paccy:kJeHHil ¢ omopoil Ha H3y4eHHbIe 3aKOHBI, 3aKOHOMEePHOCTH 1 (U3HIecKie SBISHNS,

UCIIONB30BaTh IIPH pellleHHH yueOHBIX 3a7ad coBpeMeHHble HH(OpMAIHOHHBIE
TeXHOJOTHH JUI MOHCKA, CTPYKTYPHUPOBAHIS, HHTEPIPETAllH W TIpeJCTaBICHHS y4eOHOH u
Hay9IHO-TIOIY/IIpHOH HHGOPMAIUU, IOIyIeHHOIl W3 pa3IMYHBIX HCTOYHHKOB, KPHUTHYECKH
aHAIN3UPOBATH MOTyIaeMyI0 HH( OPMAIIHIO;

TIPUBOJUTH MPHMEpPHI BKIAJIa POCCHIICKHNX H 3apyOe:KHBIX YUEHBIX-(QH3HKOB B pasBUTHE
HayKH, 00bsICHeHHe TIPOIIeCcCOB OKPYKAIOIIEro MIpa, B pa3BUTHE TeXHHKH H TeXHOJIOTHil;

HCIIONB30BATh TEOpeTHYecKre 3HaHusg 10 (U3NKe B TIOBCEJHEBHOH IKI3HH I
obecriedeHs 6e30IacCHOCTH IIpU o6palIeHn ¢ IpubopaMu i TeXHHIeCKIMH YCTpoficTBaMHU, JUTL
COXpaHeHNS 3/{0pPOBbS U COOIOIeHNS HOPM 3KOJIOTHYECKOro [ToBeIeHH s B OKpYKaroIeil cpee;

paboTaTh B IPYIIINE C BHIOIHECHUEM PA3IIIHBIX COIHMAIBHBIX POIIeil, ITIaHHPOBaTh paboTy
TPYIIbI, pParHOHAIBHO pacIlpe/leNsaTh OOS3aHHOCTH ¥ IUIAHHPOBATh JIeATEhHOCTh B
HeCTaHJIapTHBIX CUTYaIlUAX, aJleKBaTHO OIEHMBATh BKJIAJ| KaXJOT0 M3 YUAaCTHHKOB I'PYIIbLI B
pellieHe paccMaTpHBaeMOIt IPOOIeMBI.

K xonmy oOyduenns B 11 Ki1acce mpeIMeTHbIE Pe3yIbTaThl Ha 0a30BOM YPOBHE JOKHEI
0TpaxaTh chOPMHUPOBAHHOCTE Y 0OyUIaroMnXcss YMEHHII:

JIeMOHCTPHUpPOBATh Ha MpHMeEpax poib U MecTo (H3UKH B (JOPMHUPOBAHUH COBpPeMEHHOI
HayTHOI KapTHHBI MHpa, B Pa3BUTHH COBPEMEHHOI TEXHHKH H TEXHOJIOTHIl, B IIPaKTHIeCKOI
JeSTeTbHOCTHU TOJEI, IIeIOCTHOCTD U €HHCTBO (hH3NYECKOI KapTHHBI MHPA;

YVYUTBIBATh TPAHUIBl [PUMEHEHHS U3yYeHHBIX (HU3MYECKUX MoJelell: TOYeuHbIil
SIeKTpHYeCKUil 3apsyl, Ayd cBeTa, TOUYEUHBI HCTOYHHK CBeTa, SJepHas MoJelb aToMa,
HYKJIOHHAS MOJIellb aTOMHOTO S/Ipa TIPU peleHnH GpH3HIecKX 3a1ad;

pacmo3HaBaTh (QU3MUecKHe SBICHHS (IIpollecchl) U OOBACHATh UX HAa OCHOBE 3aKOHOB
SIIEKTPOIMHAMIKH U KBAaHTOBOI (DM3UKIH: 3JIeKTpIYecKas IPOBOIIMOCTD, TEILIOBOE, CBETOBOE,
XHIMHYeckoe, MarHHTHOe JelCTBHS Toka, B3aUMOJeHCTBHE MAarHHTOB, >IeKTPOMAarHUTHAas
HHIYKIHS, JeficTBHe MAarHHTHOIO IO HAa TPOBOJAHHK C TOKOM H JBIKYIIHMICS 3aps,
3JIeKTPOMAarHHUTHBIE KOJIeOaHH U BOJIHBI, IPAMOIUHEIHOE paclpoCTpaHeHIe CBeTa, OTPaKeHIe,
npernoMieHue, wuHTepdepeHius, IUGpaKius H IOIIPU3ANUsL CBeTa, IUCIEpCHS CBeTa,
dbotosrnexTprueckuil 3¢ ekt (hoTrorddeKT), cBeToBOe J1aBlIeHIE, BOSHUKHOBEHNE JIIHEIIaToro
CIIeKTpa aToMa BOJOpOJia, eCTeCTBeHHAsA U HCKYCCTBEHHAS PaIHOaKTHBHOCTE;

OIICHIBATh U3yUCHHBIE CBONCTBA BelIecTBa (3JIEKTPHYECKHE, MATHUTHBIC, ONTHYECKHE,
ANIEKTPHYECKYIO [IPOBOJIMMOCTH Pa3HYHBIX Cpel) H 3IeKTPOMATHHTHEIE SBJIEHHS (TIPOIIECCH),
HCHOIB3YS (HM3MUecKHe BeMUMHBL 53IeKTPHUeCKHI 3apsji, CHIA ToKa, 3JIeKTpHUecKoe
HaIpsKeHHe, 3eKTpUIecKoe COMPOTHBICHHE, Pa3HOCTh IIOTEHITHAIOB, 3JeKTPOIBILKYIIAs CILIA,
paboTa TOKa, MHAYKIMS MAarHHTHOTO Ions, cwia Awmmepa, cwia JlopeHIa, HHIYKTHBHOCTB
KaTYIIKH, SHepTHs 37IeKTpHUecKOro H MarHUTHOTO IoJeil, MepHoa W YacToTa KoieOaHU B
KolebaTelbHOM KOHTYpe, 3api]l U Clia TOKa B IIpollecce TapMOHHIECKHIX 3JIeKTPOMAarHHTHBIX
KoneOaHmil, (okycHOe paccTOSHIEC H ONTHYCCKas CHIa JHH3BI, NIPH OMHCAHHH IPaBIIBHO
TPaKTOBaTh (DU3HYECKUI CMBICI HCIOIB3YEMBIX BETHYNH, WX ODO3HAYEHWUS W eIHHUIH,
yKa3bIBAaTh (POPMYIIBI, CBSI3BIBAIONIIE IAHHYIO (DU3HIECKYIO BeIHIHHY ¢ IPYTHMHU BeTHIHHAMHU;

OIICHIBATh H3yUCHHBIE KBAHTOBBIC SBIEHHS U IIPOIIECCHl, HCIONB3YA (H3HIecKie
BEIMYHUHBI: CKOPOCTh 3MEeKTPOMArHUTHBIX BOJH, JUIMHA BOIHBI H YacTOTa CBEeTa, DHEPrHS U
UMIyTsc (POTOHA, TEPHOJl TOJypachajia, 3HEPTUs CBSI3M ATOMHBIX sjlep, TpPH OTIMCAHHH
MpaBIUIFHO TPaKTOBaTh (DHU3IMUECKHIl CMBICI HCIIOAb3YeMBIX BENIHYHH, HX 0003HaUeHHSI U



eIMHUITBI, YKa3bIBaTh (DOPMYIBI, CBS3BIBAONINE JAaHHYI0 (QU3HYUECKYI0 BEIHYHHY C JIPYTHMHI
BeTHMYUHAMH, BEIUHCIATE 3HaUeHHe (DH3HYeCKOIl BeIHIIHEI,

AHAIN3HPOBaTh (DU3MYESCKUE IPOLECCH H SBJICHHS, HCIOMB3YS (PU3HYECKHEe 3aKOHBI H
NPUHIMIBL: 3aKkoH OMa, 3aKOHBl IIOCIENOBATENbHOTO H IapaUIeIbHOIO COCAHHEHHSA
NIPOBOAHHKOB, 3aKoH J[xoymi—JIeHa, 3aKOH 3JIEKTPOMATHHTHOH HHIYKIHH, 3aKOH
IIPSIMOJIMHEIHOIO PACIPOCTPAHEHHS CBETa, 3aKOHBI OTPAXKEHHUS CBEeTa, 3aKOHBI IIPEJIOMIIEHHS
CBeTa, ypaBHeHHe OiHIMTelHa 1 (GoTo3pdeKTa, 3aKOH COXpaHEHHI »SHEPIUH, 3aKOoH
COXpaHeHHS HMIIylIbCa, 3aKOH COXpaHeHHS DJJIeKTPHYECKOTO 3apdla, 3aKOH COXpaHeHHd
MaccoBOTO YHCIa, MOCTyIaThl bopa, 3aK0H pajMOaKTHBHOTO pacmana, IMpH 3TOM pa3indaTrh
CJIOBECHYIO (DOPMYTHPOBKY 3aKOHA, €r0 MaTeMaTH4YecKoe BBIpakeHHe M YCIOBHUS (TpaHUIIBI,
0071acTH) TPHMEHHMOCTH,

OIIpeNeNIATh HallpaBJICHHE BEKTOpa HMHIYKIHH MarHHUTHOTO IIOJIA IIPOBOJHUKA C TOKOM,
cHIIBI AMriepa 1 cuibl JlopeHIia;

CTPOUTH U OMICHIBATh H300pakeHHe, co3/JaBaeMoe IUTOCKHM 3epKaioM, TOHKOI JINH301;

BBIITOJHATh SKCIIEPUMEHTEl 110 HCCIEJOBaHHIO (DM3MYEeCKHX SBICHHII H IIPOILIECCOB C
HCIOIb30BAaHHEM IMpPSMBIX U KOCBEHHBIX H3MEpEHHil: IpH 3ToM  (QOpMYIHpOBaTh
mpobrnemy/3aady © THIOTe3y Yy4eOHOTO SKCOepHMeHTa, CcoOHpaTh YCTaHOBKY W3
MIPeJLI0KEHHOTO0 000pYA0BaHMUS, IPOBOIUTH OIBIT U ()OPMYIHPOBATEH BBIBOJIBL

OCYIIECTBIIITh NPSMBIE H KOCBEHHBle H3MepeHHA GH3HYeCKUX BEeIHYHH, IIPH 3TOM
BBIOHPATh ONTUMAIBHEIN CIOCO0 H3MEpeHHS U HCIOJIb30BaTh H3BECTHBIE METOIbI OIEHKH
IOrPENTHOCTEH H3MEPEHNI;

HCCIIeI0BaTh 3aBUCHMOCTH (PH3MUECKHX BETHYUH C HCIOIB30BAHIEM MIPSAMBIX H3MEPEHHIL:
NPH 3TOM KOHCTPYHPOBaTh YCTaHOBKY, (DHKCHpPOBaTh pe3yIbTaThl IOJIY4EHHOH 3aBHCHMOCTH
busmdecknx BeMMYMH B Buae Tabmml u rpadmKoOB, AeNaTh BBIBOABI IO pe3yiabTaTaM
HCCTIe0BAHNS;

coOmroaTh IpaBHiIa 0€30MacHOTO TpyZa NPH IPOBEJeHHH HCCIeHOBAaHHH B paMKax
y4eOHOro SKCIepHMeHTa, Yy4eOHO-HCCIe0BaTeIbCKON M IPOSKTHOH JeATeIbHOCTH C
HCHO0.Ib30BaHUEM U3MEPHTEIBHBIX YCTPONCTB I 1ab0paTOpHOTO 000pyI0BaHMUS;

pemars pacyéTHele 3aJa4d C SIBHO 3aJaHHOH (H3UYECKOIl MOJIENbI, HCIOIb3YI
(bu3nUecKie 3aKOHBI H IIPHHINIBI, HA OCHOBE aHa/II3a YCIOBHUS 3a/1a4l BRIOHPATh (PU3HIECKYIO
MOJIeTIb, BBIIEIATh (DH3HYecKHe BEeIHYUHBI H (OPMYNIBL, HEoOXo/IMble IIi e€ pelleHus,
MPOBOJIUTH PACUYETHI U OLEHUBATh PEATbHOCTH MOTYIEHHOTO 3HAUYEHIS (PU3HTIeCKOIl BeTHINHEI;

pelaTh KayeCTBEHHBIE 3aJa4d: BBICTPAUBATH JIOTHYECKH HENPOTHBOPEYUBYIO LEIOYKY
paccyKIeHHII ¢ OIOpOoil Ha H3YYeHHbIe 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUeCKHe SBICHU;

HCIIONB30BaTh IIPH pEHICHHH YYeOHBIX 3alad COBPEMCHHbIC HH(GOPMAIHOHHBIC
TeXHOJOTHH UM MOHCKa, CTPYKTYPHUPOBAHMHS, HHTEPIPETAalll U TIpeICTaBlIeHHs y4eOHON u
Hay4YHO-NOIIYJLIpHON HH(OpMAlMy, IOAY4eHHON W3 pa3IUYHBIX HCTOYHHKOB, KPUTHUYECKH
aHATH3HPOBATh NI0IyIaeMyl0 HHPOpPMAIIHIO;

OOBACHATH MPHHIIHIIB! ACHCTBHUS MAlIHH, IPHOOPOB H TEXHHYECKHX YCTPOICTB, pa3IndaTh
yCIOBHS UX 0€30M1acHOTO HCTONh30BAHHS B MOBCETHEBHOM KI3HI;

MIPHBOJUTH IPUMEph! BKIAJa POCCHIICKUX U 3apyOeKHBIX YUEHBIX-(U3HKOB B pa3BUTHE
HayKH, B 00BSICHEHHE MIPOIIECCOB OKPYKAIONIEro MUpPa, B pa3BUTHE TeXHHKH H TeXHOIOT HIi;

HCIIO/IB30BaTh TEOpeTHYeCKUe 3HaHUA 10 (H3UKE B IIOBCEIHEBHON JKH3HH JUIA
obecriedenst 6e30MaCHOCTH TIPH 00 pamIeHnH ¢ MPUOOPaMI U TEXHIYECKHIMH YCTPOIICTBAMH, JITS
COXpaHEHN 3/I0pOBbsS H COOIIOCHIS HOPM 3K0JIOTHYECKOI0 [TOBEJIeHNS B OKpY:Karomeil cpeze;



paboTaTh B TPYIIIE C BHIOJIHECHUEM PAa3IMIHBIX COIMATBHBIX POJICH, INTAHHPOBATh padoTy
TPYIIBI, PaIlHOHATBHO pacIpellelaTh OO0S3aHHOCTH H IUIAHHPOBAaTh JIeATETBHOCTH B
HECTaHJapTHBIX CHTYaIlHAX, aJIeKBaTHO OIEHMBATH BKJI4J] KaKJIOTO M3 YYaCTHHKOB TPYIIIBI B
PeIIeHHEe paccMaTPHBACMOI IPOOICMBI.



Ne i/

HanmeHoBaHHE pa3ieJioB H TeM

IporpaMMbI

TEMATHYECKOE ILTAHUPOBAHUE

10 KJJACC

Koan4gecTBo 9acoB

Bcero

Pazmen 1. PU3UKA 1 METOJIBI HAYUHOI'O IIO3HAHMA

1.1

@u3uka u METOJIbl HAYIHOT O IIO3HaHHA 2

Hroro no pazaeny

Paszgea 2. MEXAHHUKA

21

2.2

23

Kunematuka

JnHaMmuka

3aKOHBI COXpaHCHHA B MCXaHHKEC

Wrtoro 1o pazueny

Pasjnen 3. MOJTIEKYJIAPHASN ®U3UKA 1 TEPMO/JIHHAMHWKA
OCHOBEI MOJIEKYJIIPHO-KHHETHYeCKOI

3.1

32

3.3

TEOPHH

OCHOBHI TEPMOJIHHAMHKH

Ar PETaTHBIC COCTOSAHHA BENICCTBA.

DazoBEIE IIEPEXOJIBI

Hroro no pazaeny

Pasznmen 4. JIEKTPOTNMHAMUMKA

41

DeKTpocTaTuKa

2

6

18

9

10

24

10

KoHTpoabHBbIE
padoThI

IIpakTHYecKHe
padoThI

J/1eKTPOHHBIE
(madposbie)
o0pas3oBaTebHbIE
pecypcbl

Bubmoreka ITOK
https://m.edsoo.r/7f41bf72

Bubmoreka IIOK
https://m.edsoo.ru/7f41bf72
Bubmioreka ITOK
https://m.edsoo.ru/7f41b172

Bbubtmiorexka ITOK
https://m.edsoo.r/7f41b£72

bubmoreka IIOK
https://m.edsoo.r/7f41bf72

Bubmioreka ITOK
https://m.edsoo.r/7f41b£72

butmiorexka ITOK
https://m.edsoo.n/7f41b£72

Bubmorexa ITOK
https://m.edsoo.ru/7f41bf72




TlocTosHHBIN 3MEeKTpHUYecKUil TOK. TOKH B
Pa3IHYHBIX cpeslax

4.2

Hrtoro 1o pazueny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB II1O IIPOI PAMME

12

22

68

Bbutmoreka ITOK
https://m.edsoo.ru/7f41b172




HanMeHOBaHHe Pa3IeioB H TeM
IPOrpaMMBI

Ne i/

Pasgea 1. DJIEKTPOJIMHAMUMKA
MarsuTHOE 1ose. IINEKTPOMarHuTHAS
HHJTYKI[HS

1.1

Hroro mo pazneny

Pasgen 2. KOJIEBAHMA H BOJIHBI
MexaHHYeCKIE H SIEKTPOMar HUTHEIE

2.1
KoJeOaHusa
29 MexaHuuecKue H 3MeKTPOMArHU THbIE
' BOJIHBI
23 OnTtuka

Uroro no pazaeny

11 KJIACC

KoanyecTBO 9acoB

oo KonTpoabHeie

padoTbl

11 1

11

9

5 1

10

24

Pasgex 3. OCHOBHI CIIEITMAJIBHOI TEOPHN OTHOCHTEJIBHOCTH

OCHOBBHI CII€LIHAIBHON TEOPUH
OTHOCHTEIBHOCTH

31

Hroro mo pazzeny

Pasznen 4. KBAHTOBASA ®N3UKA

4.1 DJleMeHTHI KBAHTOBOH OIITHKH
472 CtpoeHne aToMa
43 ATtoMHOE s11po

4 1

4

IIpakTHYecKkHe
padoThl

JIeKTPOHHBbIE
(undposbie)
o0pa3oBaTe/bHbIe

pecypcesl

Bbubmiorexa ITOK
https://m.edsoo.11/7f41c97¢

butmorexa IJOK
https://m.edsoo.1/7f41¢c97¢

Bubmiorexa IJOK
https://m.edsoo.1u/7f41c97¢

bubmioreka ITOK
https://m.edsoo.1uw/7f41¢c97¢

Bubmiorexa ITOK
https://m.edsoo.11/7f41c97¢

Butmorexa IJOK
https://m.edsoo.1/7f41¢c97¢

bnbmiorexa [{OK
https://m.edsoo.1w/7f41¢c97¢

Bubmiorexa IIOK
https://m.edsoo.r/7f41¢97¢




Uroro no pazneny 15

Paszmexn S. JIEMEHTBI ACTPOHOMHMH U ACTPOPHU3HKH

Bubmiorexa ITOK

5.1 DJIeMeHTHl aCTPOHOMHH U acTpO(H3HKH 7 1 https://m.edsoo.ry/7f41c97c

Hroro o pazgeny 7

Pasnea 6. ObOBINAIOIIIEE IIOBTOPEHHE

Bubmioreka ITOK
6.1 Obo0maromee MOBTOPEHHE 4 https:/m.edsoo.1u/7f41c97¢
Hroro mo pazneny 4
PezepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB II10 II[POIPAMME 68 4 7



n/m

10

11

ITIOYPOYHOE IINIAHUPOBAHHUE
10 KJJACC

KoaudecTBo yacoB

Tema ypoka

@u3uka — Hayka o npupojie. HayuHble METOIbI
TIO3HAHUS OKPYKAIOIIETO MUpPa

Pous 1 MecTo Gu3HKH B (hOPMHPOBAHHH
COBpeMEeHHOH HayTHOI KapTHHEI MHpA, B
MIPaKTHIECKOI JeSTeIIbHOCTH JIFO et
Mexannueckoe aBuxkenne. OTHOCHTEIBHOCTD
MEXaHHIECKOTo ABILKEHUA. [lepeMenicHHe,
CKOpPOCTh, YCKOPECHHE

PaBHOMepHOG HpﬂMOJIIH—IBf]HOQ JBIDKCHHC

PaBHOYCKOPBHHOG Hp}IMO}IHHeﬁHOE! JABHM/KEHHE

CBobomHoe majieHne. YCKopeHHe cBOOOIHOTO
TajeHus

Kpusonuneiinoe aABInKeHne. JIBIDKeHHE
MaTepHaJIbHOII TOUKH 110 OKPYKHOCTH

IIpusnun oTHOCcHTEMBHOCTH I amites.
HMHeprnanpHbIie CHCTEMBI oTcUeTa. 1IepBblil 3aK0H
HeroToHa

Macca tena. Cuna. IIpUHIMI CYTIepIIO3UITHHI CHIL
Bropoii 3akon HeroToHa 171 MaTepHanbHOl TOUKH

Tpetnii 3axkoH HeroTOHA 715 MaTepHATBHBIX TOUEK

3akoH BCEMHPHOTO TATOTCHHA. Cuna TSKeCTH.
HepBaﬂ KOCMHICCKaA CKOpPOCThb

Be
ero

KoHTpo/IBbH
ble padoTHI

IIpakTH4ieck
He padoThI

Jdara

n3yde
HHS

JAeKTpPOHHBIE
mdposbIie
obpasoBaTe/bHbIE

pecypchbl

Bubmuoteka ITOK
https://m.edsoo. 1u/ff0c32e2

Bubtmuotexa ITOK
https://m.edsoo.ru/ff0c33e6

bubmnoteka ITOK
https://m.edsoo.1u/ff0c3508

Bubtmmoteka ITOK
https://m.edsoo.1u/ff0c3620

bubmnoteka [JOK
https://m.edsoo.1u/ff0c372e

Bubnuoteka IJOK
https://m.edsoo.ru/ff0c39cc

Bbubtnuotexa ITOK
https://m.edsoo.ru/ff0c3ada

Buonnoteka ITOK
https://m.edsoo ru/ff0c3bel

Bubnuoteka ITOK
https://m.edsoo n/ff0c3bel

bubmmoteka [JOK
https://m.edsoo.ru/ff0c3bel

Butnunoteka ITOK
https://m.edsoo.ru/ff0c3d00




12

13

14

16

17

18

19

20

21

22

Cuna ynpyrocti. 3akoH I'yka. Bec Tena

Cua tperns. Kosddument tpenns. Cuia
COIIPOTHBIEHHS IIPH JBIKEHHH Tella B KHUIKOCTH
HJIM raze

IlocTymarensHOE U BpamaTe/IbHOE IBILKCHIE
a0COIOTHO TBEPAOTO Telda. MoMeHT cuilbl. IT1edo
CHJIEL. YCIOBHSA PaBHOBECHS TBEPIOTO Tella

HNmmynsc MaTepHaTBHON TOYKH, CHCTEMBI
MaTepUaTbHEIX ToUeK. IMITyIbC CHITBI. 3aKOH
COXpaHEHHs UMITyJIbca. PeakTHBHOE JBIAKEHHEe
PaboTa n MomHOCTE ciibl. KuHeTHUeckas 3Heprus

MaTepHaJIBHOIUIH TOYKI. Teopema 00 H3MEHEHHH
KHHETHISCKOIL 3H CPruu

IloTeHnuanbHas SHCPIrHUi. IloTeHnuanspHas SHEPTHA

VIIpyTo 1ehOpMHPOBAHHOI IPY;KHHEI.
IToTeHnuanpHas SHEPrUA TeIa BOMI3N

IIOBEPXHOCTH Seman

IloTeHIMAaIBEHEIE H HEMIOTEHITHAIEHEIE CHIIBI. CBIA3b

paﬁoTBI HEIMOTECHIMHAJIEHBIX CHII ¢ H3MCHEHHEM
MeXaHHYeCKOoil SHEPTHH CHCTEMBI TEIL. 3aKoH
COXpaHCHHUA MeXaHHJeCcKoil SHEPIHH

JlabopaTtopHas padota «lIccreaoBaHme cBA3H
paboTHI CHIIBI ¢ U3MEHCHHEM MEXaHMISCKOI
SHEPTHU Tella Ha MpUMepe PacTSKSHISI pe3HHOBOTO
KTYTay»

Konrpomphas padota mo TeMe «KuHeMaTHKa.
JlnHamuKka. 3aK0HRI cOXpaHEeHHs B MEXaHHKe»

OCHOBHBIE IT0JIOKEHHS MOJIEKYILIPHO-
KHHETHYIeCKOH TeOpHH. bpoyHOBCKOE JIBIDKEHHE.
Aupdysus

XapaKTep JBIZKEHHUS U B3aUMOASHCTBUS YaCTHI]
BemecTBa. Mojenu CTPOCHHA I'a30B, JKHUAKOCTEH 1

Bubnmoteka ITOK
https:/m.edsoo ru/ff0c3el 8

bubnuoteka IJOK
https:/m.edsoo.ru/ff0c3{f76

Bubmuoteka ITOK
https://m.edsoo.ru/ff0c41a6

buotmnoteka ITOK
https://m.edsoo.1u/ff0c43d6

Bubnmotexa ITOK
https://m.edsoo.ru/ff0c4502

Bubtmmoteka ITOK
https://m.edsoo.ru/ff0c461a

Bubnmoteka ITOK
https://m.edsoo.ru/ff0c478c

Bbubtnuoteka ITOK
https://m.edsoo.ru/ff0c4b74

Butnnoteka ITOK
https://m.edsoo ru/ff0c4dc2




23

24

25

26

27

28

20

30

31

32

33

34

35
36

TBEPBIX TeI

Macca monekyn. KommiaecTBo BelllecTBa.
IlocTosiHHAs ABOTaapo

TemnoBoe paBHOBecHe. Temmeparypa u e€
u3Mmepenue. Illkama temneparyp lleanpcus

Npeansnsii raz 8 MKT. OcHOBHOe ypaBHEHIE
MKT

AOcomoTHasS TeMIlepaTypa Kak Mepa CpeIHeit
KHHETHYeCKOI 3HEePTUH IBILKCHUS MOJIEKYII.
Vpasaenne MenneneeBa-Iraneiipona

3akoH JlanbToHa. I'a30BEIE 3aKOHBI
JlabopaTopHasd pabora «lccienoBanue
3aBHCHMOCTH ME/AJIY ITapaMeTpaMi COCTOSHHU S
Pa3peKEHHOTO Ta3za

I3omportecchl B HeaaIbHOM Ia3e U UX
rpadudeckoe mpejcTaBIeHIe

BHyTpeHHI 3HEpria TepMOAMHAMHICCKOM
CHCTEMBI 1 cTIoco0BI e€ u3MeHeHnsA. Komaectso

TEIUTOTHI U paboTa. BHYTpCHHASA SHEPTHA
OJTHOATOMHOTO H€aTBHOrO rasa

Buast TEILIOIIEpe a9l

VY nempHag TEILIOEMKOCTD BelllecTBa. KonmuecTBO
TeIUIOTHI IIPHU TerIonepesade. AmadaTHBII
TpoIiece

Hemeﬁ 3aKOH TCPMOJHHAMHKH H €TI0 IIPHMCHCHIHC

K H30IIporeccaM

HeobpaTtumMocTh mporieccoB B pupoje. Bropoii
3aKOH TepMOHAMUKH

TIpuaTun aeitctus u KI1J] TemmoBoii MaImHbL

Huxn Kapro u ero KIIJ]

Bubmnoteka ITOK
https://m.edsoo.ru/ff0c4fde

bubmmoteka IJOK
https://m.edsoo.ru/ff0cS511e

Bubtmuoteka ITOK
https://m.edsoo 1ru/ff0c570e

bubmmoteka ITOK
https://m.edsoo.ru/ff0c5952

Bubnuotexa I[TOK
https://m.edsoo.ru/ff0c5¢36

Bubtnmotexa IIOK
https://m.edsoo.ru/ff0c5¢36

bubnmoreka IJOK
https:/m.edsoo ru/ff0cSefc

Bubnuoteka ITOK
https://m.edsoo.1u/ff0c6230

bubmmoteka I[JOK
https://m.edsoo.1u/ff0c600a




37
38

39

40

41

42

43

44

45

46

47

48

49

50

51

DKOJIOTHIECKHE TIPOOIEMBI TETLIIO3HEPT ETHKI
O0o0marommii ypok «MoekyrgpHas Gu3HKa.
OCHOBBI TePMOAHHAMIKH»

Kontponbras pabota mo Teme «MomnekynsapHas
¢busuka. OCHOBBI TEPMOIITHAMHKID
ITapoo6pa3zoBaHue u KoHAeHcanus. FcnapeHne u
KUIleHue

AGcoMOTHAS U OTHOCHTEIbHAS BIAKHOCTh
Bo31yxa. HachImeHHEII Tap

Teépaoe Teno. Kpucramwindeckue u aMmophHbIe
Tella. AHU30TPOIIUS CBOMCTB KpHCTauioB. KuaKie
KpucTauisl. CoBpeMeHHbIe MaTepHalIb]
IInaBnenue n Kpucraumsanus. Y qe/pHas TeIuioTa
mnaBiaeHns. CyoauMaris

VpaBHeHHe TEILIOBOTO OaaHca

DneKTpu3alid Tel. DIeKTpUYecKuil 3apan. /(Ba
BHUJIa SIMEKTPUIECKHX 3aps 0B

TIpoBoaHUKH, TU3NTEKTPUKH U MOIYIIPOBOIHUKH.
3aKoH cOXpaHEHNS IEKTPHIECKOTO 3apaia
BzammopeiictBue 3ap41oB. 3akoH KymoHa.
ToueuHblil 3MeKTPUYECKUIl 3apsa]
Hanpsax€HHOCTE 2IEKTpHUIecKOTo Mo, IIpuHITim
CYHEPIIO3UIIHU SIIEKTPUYSCKUX mmonei. JImHmn
HAIpsUKEHHOCTH

PaGoTa cii 371eKTpoCcTaTHIeCKOT O O,
TloTenmuan. Pa3HoCTh MOTEHITHAIOB
TIpoBOHUKH U TUAICKTPUKU B
3IEKTPOCTATHIECKOM IT0JIE. J[H3neKTpHIecKas
MIPOHHUIAEMOCTh

DIeKTpoEéMKOCTh. KoHIeHcaTop

Bubtmnoteka ITOK
https://m.edsoo.1u/ff0c6938

Bubtmmotexa ITOK
https:/m.edsoo ru/ff0c6a50

Bbubmnoteka ITOK
https://m.edsoo.1u/ff0c63b6

Bubnuoteka ITOK
https://m.edsoo.ru/ff0c64d8

butnuoteka ITOK
https://m.edsoo.ru/ff0c65f0

Bubtnmotexa IIOK
https:/m.edsoo ru/ff0c6708

Bubmuoteka ITOK
https://m.edsoo.1u/ff0c6820

Bubmmoteka ITOK
https://m.edsoo.ru/ff0c6bec

Bubmuotexa I[TOK
https:/m.edsoo ru/ff0c6bee

Bubnnoteka ITOK
https://m.edsoo.ru/ff0c6ced

Bbubnuoteka I[TOK
https://m.edsoo.rw/ff0c6df2

Bubnmoteka ITOK
https://m.edsoo.1u/ff0c6£00

Bubtmmotexa I[TOK
https://m.edsoo.1u/ff0c7018

Bubmuoteka ITOK
https://m.edsoo.1u/ff0c7126




32

53

54

55

56

57

38

59

60

61

62

DIeKTPOEMKOCTh ITOCKOT0 KOHJ[eHCcaTopa.
DHeprus 3apsKeHHOTo KOHJIeHcaTopa

JlaGopaTtopuag padota "l3Mepenne
3NeKTPOEMKOCTH KOHIeHcaTopa"

IIpusIun 1eiiCTBUS U IPHMEHEHHS
KOHJIEHCATOpPOB, KOIMPOBAIbHOTO allllapara,
CTPYIIHOTO IMPUHTEPA. DIEKTPOCTATHICCKAS
3aIIHTa. 3a3eMIICHIE IEKTPOIPUOOPOB
DIIeKTPHYECKHil TOK, YCJIOBHUS €0 CYIISCTBOBAHMUSL
Ilocrosguusii Tok. Cuna Toka. HanpszkeHue.
ConpoTuBieHre. 3aKkoH OMa [ yJacTKa e
TlocnenoBaTenbHOE, MapanieIbHOE, CMEIIAaHHOE
coelIMHeHNEe NpoBoHUKOB. JIabopaTopHas paboTa

<MBY':I€HI/I€ CMEIIaHHOT'O COCAHMHCHHA PC3HCTOPOB» |

PaboTa 1 MOIIHOCTP JIEKTPHYECKOr0 TOKA. 3aKOH
Jxoynsa-Jleniia

3akoH OMa 14 IT0JIHOH (3aMKHYTOIH)
DIIeKTpHUIECKOi HemH. KopoTKoe 3aMBIKaHIE.
JIabopaTtoprag padorta «I3meperne D]1C
HCTOTHHKA TOKA U €0 BHYTPEHHETO
COPOTHBICHIS»

DIeKTPOHHAS TIPOBOANMOCTD TBEPIBIX METAIOB.
3aBHCHMOCTD COIMPOTUBIICHIS METAITIOB OT
Temieparypsl. CBEpXIIPOBOINMOCTh

DIeKTpHYecKuii TOK B Bakyyme. CBoiicTBa
3JIEKTPOHHBIX ITYYKOB

IToxympoBoAHUKH, X cOOCTBEHHAs U IPUMECHAas
NpoBOANMOCTh. CBOICTBA p—N-TIEPEX0a.
IoxympoBOAHNKOBbIE TIPHOOPEI

DIeKTpHYeCKHil TOK B pacTBOpax U paciuiaBax
3IIEKTPOIHTOB. IEKTPOIUTHYeCKast AUCCOHALIS.
DIIeKTpoI3

Bubmmoteka ITOK
https://m.edsoo.ru/ff0c72c0

Bubnuoteka ITOK

0.5 https://m.edsoo.1u/ff0c74£0

Bubnuoteka ITOK
https://m.edsoo 1u/ff0c7838

Bubmuoteka ITOK

03 https://m.edsoo.1u/ff0c7ae0

Bbuodnnoreka ITOK
https://m.edsoo.1u/ff0c84ae

Bubnuoreka IJOK
https://m.edsoo.ru/ff0c82ba




63

64

65

66

67

68

DneKTpudecKknii TOK B razax. CaMOCTOATETRHBIN U
HECAMOCTOSTENBHBIN pazpaa. Mommus. [Tnazma
DIIeKTpHYecKHe MpHOOPBI H YCTPOIIcTBA M HX
MpakTHYecKoe mpuMeHeHne. [IpaBiia TeXHHKH
0e30I1acCHOCTH

O06o0maronmii ypok «IeKTpoIHHAMIKA»

Koutponbras pabota 1o Teme «JIeKTpOoCTaTHKA.
TlocTossHHBIN 3neKTpHUYecKuil TOK. ToKH B
Pa3IHYHBIX Cpelax»

PesepsuEIil ypok. KoHTpoIbHas paboTa o TeMe
"I IeKTpoJHHAMHUKA"

PezepBHEIiT ypox. OO00IIarONTHIT YPOK IO TeMaM
10 xnacca

OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME

Bubmmoteka ITOK
https://m.edsoo.ru/ff0c84ae

Bubnmotexa ITOK
https://m.edsoo.ru/ff0c86fc

bubtnmotexa IJOK
https:/m.edsoo ru/ff0c88be

bubmmoteka [JOK
https://m.edsoo.1u/ff0c8a8a

buotmnoteka IJOK
https://m.edsoo.1u/ff0c8c56

Bubtmmotexa ITOK
https://m.edsoo.1u/ff0c8f6c




n/n

10

Tema ypora

TTocTOAHHBIE MarHHTHI H X B3aHMOJIEHCTBHE,
MaruurHoe 1none. BekTop MarHUTHOM HHIYKITHH.
JIMHUY MarHUTHON HHAYKITUI

MaranTHOE HoJIe MPOBOJAHHKA ¢ TOKOM. OIBIT
Dpcrena. BzanmoneiicTBIe IPOBOAHIKOB ¢ TOKOM

JIabopaTopHas padota «/I3yueHe MarHUTHOTO
TI0JIS KaTYIIKHU ¢ TOKOM»

JlelicTBHE MarHUTHOTO MO Ha MIPOBOJHHK C
ToroM. Cimra Amrmepa. Jlaboparopras pabota
«HccnenoBanue JIeHCTBHA ITOCTOSHHOTO MarHUTa
Ha paMKy C TOKOM»

JlelficTBHe MarHUTHOTO MO Ha JBIDKYIITYIOCS
3apskeHHyto qactuny. Cuna Jlopenra. Pabora
ciwtsl JlopeHiia

DIeKTpoMarHiuTHAsA HHAYKIHA. II0ToK BeKkTOpa
MarHuTHOH HHAYKIHH. 3J]C HHIYKIIH. 3aKOH
SIIeKTPOMAarHuTHOMN HHIyKIu Papanes

JTabopatopuas pabota «lccmemoBaHme SRIEHIS
SIEKTPOMArHUTHON MHIYKITHI»

HMuanyktuBHOCTS. SBiIeHHe caMOHMHAYKIUH. 3/IC
CAMOHHIYKITUH. DHEPrusi MarHUTHOTO IO
KaTylIKH ¢ TOKOM. DIeKTPOMAarHUTHOE TI0JIe

TexHHYeCcKHe YCTPONCTBa B NX MIPUMEHEHHE:
MIOCTOSHHBIE MAIHHUTEHI, SI€KTPOMAarHUTEL,
3IEKTPOJIBHIaTeIhb, YCKOPHTEH JIeMEHTapHBIX
YaCTHII, HHIYKIIHOHHAS IICYb

O6o6mnraromuil ypok «MarHuTHOe IoJe.
DIIeKTPOMArHUTHAS HHTYKIIISI»

11 KJIACC
KounvecTBo 4acoB

Be
ero

1

Kontpoasa
ble padoThI

Jdara
IIpakTHdeckH  H3y4
€ padoThbI eHHsI

JJIeKTpPOHHBbIE
nudpoBbie
oGpasoBaTe/IbHbIE

pecypchbl

Bubnmnoteka ITOK
https:/m.edsoo 1u/ff0c9778

Bubnmotexa IJOK
https://m.edsoo.1u/ff0c98fe

Bubnmoreka ITOK
https://m.edsoo.r/ff0c98fe

bubnuoteka IJOK
https://m.edsoo.r/ff0c9ac0

bubmmoteka I[TOK
https://m.edsoo.rw/ff0c9df4

Bubnmnotexa ITOK
https://m.edsoo.r/ff0cals50

Bubmmotexa ITOK
https://m.edsoo.rw/ff0ca600

Butnmoreka ITOK
https://m.edsoo.r/ff0cab82
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12

13

14

15

16

17

18

19

20

21

KontponrsHas pabota o Teme «MarautrHoe moJe.
DJIeKTPOMAarHUTHAS HHIYKITHSI»

CBoOOIHEIE MEXaHHIECKHE KOJTeOanus.
T'apmorngeckue KoneOanusa. Y paBHEHHE
rapMOHHIECKHX KoleOaHuil. [IpeBpaleHme
SHEPTHH

JTabopatopuas pabota «lccmenoranme
3aBHCHMOCTH TIepHo/1a MaJbIX KoleOaHHil Tpy3a Ha
HHUTH OT JUTHHBEI HUTH H MaccHl Tpy3a»

Konebarensusiii koHTYp. CBOOOIHEIE
5IEKTPOMAarHUTHEIE KOIe0aHd B MeaTbHOM
KoebaTeIbHOM KOHTYpe. AHATOTHI MEKIY
MeXaHIIECKHIMH H 3IeKTPOMar HATHBIMI
KosIe0aHIIMHU

@opmyna ToMcoHa. 3aK0H COXpaHEHU SHEPTHI B
HaeaIbHOM KolebaTeTbHOM KOHTYpe
IIpencraBieHne 0 3aTYXaONIX KOTeOaHUAX.
BeIHYXKIeHHbIe MeXaHIIeCKIe KoIeOaHms.
Pesonanc. BeiHyK/1eHHBIE 3TeKTpOMarHHUTHEIE
KoneOaHus

IlepemenHslil TOK. CHHYCOUAIbHEIH [1€pEMEHHBIH
TOK. MOIITHOCTE MEePeMEHHOT0 TOKa. AMILTUTYTHO®
H JISHCTBYIOIIEe 3HAUYSHNE CHITBI TOKA H
HATPSIKSHHU ST

Tpancdopmarop. [Ipon3BoaCcTBO, MEepe/iada i
noTpebIeHe AMEeKTPUYIecK ol SHePTHH

VCTpoiicTBO U IPaKTHIECKOE TPUMEHEHHe
IEKTPHIECKOr 0 3BOHKA, FeHepaTopa IepeMeHHOT 0
TOKa, IMHUI 3JIeKTpoIIepe 1ad

IKOJOTHYECKHNE PUCKH MIPH TIPOU3BOJICTBE
sneKkTposHeprun. KynpTypa HCmonb30BaHIS
3TIEKTPOIHEPTUH B IIOBCEIHEBHOI JKI3HN

MexaHn4ecKkre BOIHBI, YCIIOBUS
pactipoctpanenus. Ilepuon. CkopocThb

Bubnunotexa ITOK
https://m.edsoo.ruw/ff0cad58

Bubnnoteka ITOK
https://m.edsoo.ru/ff0caf06

Bubmmotexa ITOK
https://m.edsoo.1u/ff0cb820

Bubnunoreka ITOK
https:/m.edsoo.r/ff0cb9c4

Bubnuotexa I[TOK
https://m.edsoo.1u/ff0cbb86

Bu6nnoteka ITOK
https://m.edsoo.ru/ff0cbd34

Bubmmotexa ITOK
https:/m.edsoo.ru/ff0cc324

Bubmnoteka IJOK
https://m.edsoo.1/ff0ccas4




22

23

24

25

26

27

28

29

30

31

32

33

34

35

PaclIpoCTpaHCHHA U IJIIMHAa BOJIHBI. Honepetmme H
HIPOIOOJIBbHBIC BOJIHBI

3ByK. CKOpoCTh 3ByKa. I pOMKOCTE 3ByKa. BeicoTa
ToHa. TeMOp 3ByKa

SJIeKTpOMarHuTHbIE BOJIHBI, MX CBOIICTBA H
ckopocTh. [1Tkana 3meKTpoMarHUTHBIX BOJTH

TIpUHIINIIB paIHOCBA3H U TeJIeBHAeHUI. Pa3BuTHE
CpeJICTB CBA3H. PaiHooKaIis

KontponsHag padora «KonebaHus 1 BOTHbI»

IIpsmMomHeliHOE pacmpocTpaHeHHe CBeTa B
OJIHOpPOJHOII cpezie. ToueuHbIH HCTOYHUK CBeTa.
JIyu cBeTa

Ortpaxenue cBeTa. 3aKOHBI OTPayKSHHA CBETA.
IlocTpoenue n300paxKeHHII B ILIOCKOM 3epKaje
IIpenomnenue cera. IlonHoe BHYTpeHHee
orpaxeHue. [IpeaensHpIi yrol HOJHOTO
BHYTPEHHET0 OTpaKeHHS

JIabopaTopHas pabota «l3MepeHne moKa3zaTemns
NIPEJIOMICHHS CTEKIa»

JTumzer. TTocTpoenne n300pakeHil B JIMH3E.
@opMyia TOHKOI THH3BI. YBEMITUSHHUE THH3BI
JlaGopatopuas pabota «lccnegoBaHne CBOICTB
H300paXKeHUi B THH3aX»

JTucriepcns cBeta. CIOXKHBIN COCTaB OEJIOro cBeTa.
IIBet. JIaGopaTopHas padota «HabmroneHue
JWICIIEPCHHU CBETa»

Wutepdepenims cBeta. J[udpakiiug cBeTa.
JndpakinoHHas penéTka

ITonepeunocts cBeTOBBIX BOMNH. [Tonsgpuzanus
CBeTa

OrnTudecKie IPHOOPHI U YCTPOHCTBA U YCIOBUS UX
6e30macHOro MpUMeHeHI S

bubmmoreka IJOK
https://m.edsoo.r/ff0cccOc

Bu6motexa ITOK
https://m.edsoo.1w/ff0ccfe0

Bubnmotexa ITOK
https://m.edsoo.rw/ff0cc6f8

bubnmotexa ITOK
https://m.edsoo.ru/ff0cd3 50

bubmnoteka I[TOK
https://m.edsoo.r/{ff0cd4e0

bubmmoreka IJOK
https://m.edsoo.rw/ff0cd7f6

bubmmoreka I[JOK
https://m.edsoo.1u/{ff0cd67a

Butinnoreka ITOK
https://m.edsoo.ruw/ff0cddle

Bubmmoteka IJOK
https://m.edsoo.1u/ff0ced22

Bubnnoreka ITOK
https://m.edsoo.rw/ff0cf02e
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43
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45

46

47

48

49

rpaHHL[BI IIPHMEHHUMOCTH KJIaCCHYeCcKOIl
MEXaHHKH. HOCTyJIaTbI CHBHHEUIBHOﬁ TEOpHH
OTHOCHTEJIIbHOCTH

OTHOCHUTETBHOCTh OJIHOBPEMEHHOCTH. 3aMeJIeHIe
BPEMEHH U COKpaIleHHe JITHHBI

DHeprus U UMIYIhC PEeTATHRUCTCKON TaCTHITHI.
CB$13b MAcchl ¢ YHEpPrUeil U HMITy/TbCOM. JHEPTUS
TIOKOS

Konrponrsaas padora «Onrrka. OCHOBEI
CHEIHATbHOI TEOPHH OTHOCHTEIBHOCTH»
@otousl. GopMyna [lnanka. DHEPrUI U UMITYIIBC
(oToHa

OTtkpeITHE U HeclegoBanne Gororddexra. OmBITH
A.T. CtometoBa

3akoHbI poTodddekra. YpaBHeHHe DIHINTEHHA
g poroadderra. «KpacHas rpaHHIIa»
¢doToaddekra

Jasnenue cBeta. OmeiTol I1. H. JIeGeneBa.
XuMmuaeckoe JeilcTBHE CBeTa

TexHH4YeCKHE YCTPOHUCTBA U MIPAKTHIECKOS
npHMeHeHHne: (OoTo3TeMeHT, (hOTOAaTIHK,
COHEYHad OaTapes, CBETOIHO

Pemienue 3a7a4 1o teMe «3JI€MeHThl KBAHTOBOMH
OIITHKH»

Mopens atoma Tomcona. Onerrel Pesepdopna mo

pacCeAHIIO O-TaCTHII. H)IaHeTapHaH MOJEJIb aToMa |

IToctynatsr bopa

3rydeHne U MOT/IOMIeHHe (GOTOHOB IIPH Iepexojie
aToMa ¢ OJIHOTO YPOBHS SHEpTHUH Ha JIpyroil. Buas
CIIEKTPOB

BommHoBelie cBoiicTBa YacTuil. BoaHer 1¢ Bpoiis.
KoprnyckymapHo-BoIHOBOM Ayann3M. CIIOHTaHHOS

bubmmoteka ITOK
https://m.edsoo.r/f10c 862

Bubnnoteka ITOK
https://m.edsoo.rw/ff0cfad2

bubmmoreka I[JOK
https://m.edsoo.ru/ff0cfc68

Bubmmoreka ITOK
https://m.edsoo.1u/ff0cf610

Bubnmotera ITOK
https://m.edsoo.1ru/ff0cfel 6

Buonnoteka ITOK
https://m.edsoo.1w/ffOcffc4

Bubnmoreka ITOK
https://m.edsoo.1u/ff0d01 5e

Bubmmotexa ITOK
https://m.edsoo.1u/ff0d04a6

Bubnmnotexa ITOK
https://m.edsoo.ru/ff0d 0302

bubmmoteka ITOK
https://m.edsoo.r/f10d091a

Bubmmotexa ITOK
https://m.edsoo.ru/ff0d0afa

Bubnmoteka ITOK
https://m.edsoo ru/ff0d0afa

Bubnmoteka ITOK
https://m.edsoo.ru/ff0d0ca8
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H BBIHYKICHHOC H3JIYUCHUEC

OTKpEITHE pagHoakTHBHOCTH. OUEITE Peszepdopaa

II0 OITPEACIICHHIO COCTaBa paJHOaKTHBHOI'O
H3TYYCHHA

CaoiicTBa anbda-, 6eTa-, raMMa-U3IydeHHs.
BansiHite pannoakTHBHOCTH Ha KUBbI€ OPTaHNU3MBI

OTKpBITHE IIPOTOHA H HEHTPOHA. I130TOIIHL.
Axpda-pacmag. DIeKTPOHHEIH H IIO3HTPOHHEIH
Oeta-pacmaj. ['aMMa-u3IydeHne

OHeprus cBA3HM HYKJIOHOB B sjpe. SAnepHbie
peakmiu. Aaeprsni peaktop. [IpodneMsr,
TIePCTIeKTHBEL, FKOJTOTHUECKHE aCIIEKTHI SIIEPHOI
SHEPT €THKH

DneMeHTapHbIe YacTHIIbL. OTKPhITHE MO3UTPOHA.
Mertoab! HaOMIOIeHUS H peTUCTpaITHi
SIIEMEHTaPHBIX YacTHI[. Kpyrisiil cTon
«DyHAaMeHTalIbHbIe B3aUMOJelicTBUAL. EQIHCTBO
¢u3nIecKoil KapTHHBI MHpay

Bupa 3Bé3ga0r0 Heba. Co3Besaus, ApKHE 3BE3]IbI,
IUIaHESTRI, HX BHIHMOe JBIDKeHHe, ColIHeTHas
cHCTeMa

Comane. ConHedHast akTHBHOCTH. M cTo9HHK
sHeprun CoJHIA U 3BE3]

3BE3]bI, HX OCHOBHBIE XapaKTePHUCTHKH. 3BE3IBI
TJIaBHOH TOCJIeI0BaTeNbHOCTH. BHYTpeHHEe
cTpoeHue 3B€311. CoBpeMEHHBIE TIPeJICTABICHHS O
TIPOUCXOKSHIH U 3BOIIOITNH COJHITA U 3BE3]T

Mrneunsrii [Tyte — mamra I'anaktuka. [Tonoxenre
u aBmKenHne ComHia B [anaktuke. I aTakTHKIL
UeEpHbie ABIPHI B S/Ipax TalakTHK

Beenennas. Paz0Oeranne rajaktuk. Teopus
Bompmroro B3peiBa. PeukTOBOE H3IYyUCHUE.
MeraranakTuka

Bubnuoteka ITOK
https://m.edsoo.ruw/ffod0fd2

Bubmmotexa ITOK
https://m.edsoo.ru/ff0d 1162

Bubnmotera ITOK
https://m.edsoo.1/ff0d 1356

Butnnoreka ITOK
https://m.edsoo.ru/ff0d0e38
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Hepemennsie mpo61eMbl aCTpOHOMIH

Kontponpnas pabota «IeMeHTE aCTPOHOMHH H
acTpo(hU3HKI»

Oo6o0nrarommuii ypok. Poinb GU3HKN 1 acTpOHOMIH
B PKOHOMHYECKOI, TEXHOIOTHYECKOH, COLTHATBHOI
1 3THYEeCKOH cepax AesTeTbHOCTH JelIoBeKa

O0o0mTaronuil ypok. Pone 1 MecTo (PH3HKH H
aCTPOHOMHH B COBPEMEHHOII HayIHOIT KapTHHE
MHpa

Oo6o0mmarommuii ypok. Ponk ¢usmdaeckoii Teopun B
(hopMHUpPOBAHNH TIPeICTaBICHUIT 0 (PH3MIeCKOi
KapTHHE MHpa

O0o0mTaromuii ypok. MecTo pH3HdecKOil KapTHHEI
MIHpa B 00IIIeM pAIy COBPEMEHHBIX eCTeCTBEHHO-
Hay9IHBIX MIpeJICTaBIeHUII O IPHpoIe

PezepBHEI ypok. MarHUTHOE IIOJIE.
DNeKTpOMarHUTHAS HHIYKITIA

PezeprHElil ypok. Onruka. OCHOBBI CHEI[HATBHOIT
TEeOpPHH OTHOCHTEIBHOCTH

Pesepnsni ypok. KBanTOBas (hH3HKa. DIeMEHTHI
ACTPOHOMHUH H acTPOhH3IUKH

OBIIEFE KOJIMYECTBO YACOB IIO IITPOI'PAMME

68

Bubnmotexa IJOK
https://m.edsoo.ru/ff0d1784
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