AKKpeaIuTOBaHHOE 00pa30BaTeIbHOE YACTHOE YUpeKAeHne
BbICIIET0 00Pa30BaAHUA
«MockoBckuil puHaAHCOBO-OpuAnYecknii yausepcurer MOIOA»

Ixkoaa «Haykorpam

COI'ZTACOBAHO YTBEPXKXIAEHO
[I€TarOTMYE€CKUM COBETOM npuka3zoMm pexropa Ne 16-10/141
npotokoJt Ne 1 «29» aBrycra 2025 r.

«28» aBrycra 2025 r.

PabGouyas nporpamma
yueOHoro npeamera «@usuka (0a30Bblil YpPOBEHbD)
Ha YPOBHE CpeHero ooumero o0pa3oBaHusi

(10-11 kaacen)



HosicHuTeIbHAS 3aNIMCKA

Pabouast mporpamma 1o yueoHOMY Tipeamety «Du3ukay 0a30BOTO ypOBHS IS
00yYarommXxcs 10—11-x kiaccoB pa3paboTana B COOTBETCTBUU Cc
TpeOOBaAHUSIMU:

o @enepanpHoro 3akoHa ot 29.12.2012 Ne 273-03 (pen. ot 28.02.2025)
«O0 obpazoBanuu B Poccuiickoii denepanuny;

o mpukaza MwunoOpHayku Poccum ot 17.05.2012 No 413 (pea. or
27.12.2023) «O06 ytBepxkaeHUN (GeaepalbHOIO TOCYJIapCTBEHHOTO
00pa30BaTeIbLHOTO CTaHAapTa CPEIHETO 00IIET0 00pa30BaAHUSY;

o npukaza MunnpocsemieHuss Poccum ot 18.05.2023 Ne371 (pen. ot
19.03.2024) «O6  yrBepxaeHun (emepanbHO  00pa30BaTEIBLHON
IPOrpaMMBbl CPEHETO 00IIEro 00pa3oBaHU;

o npukaza Munnpocsemenus ot 22.03.2021 Ne 115 (pea. ot 04.03.2025)
«O0 yrBepxknenun Ilopsiaka opraHu3alM U OCYILECTBIICHUS
oOpa3oBaTenbHOI NeATENbHOCTH 1o OCHOBHBIM
00111e00pa30BaTEIbHBIM nmporpaMMam — 00pa3oBaTEIbLHBIM
nporpaMmMaM HadajbHOTO OOIIEro, OCHOBHOTO OOIIEro M CpPEeaHEro
o01iero o0pa3oBaHUs;

o CII 2.4.3648-20 «CaHUTapHO-3MUJIEMUOJIOTHYECKUE TpeOOBaHUA K
OpraHu3alusM BOCHHUTaHUS W OOYYEHUs, OTAbIXa M O3J0POBJICHUS
JeTed U MOJIOACKHN», YTBEPKIACHHBIX MOCTAHOBIEHUEM TJIaBHOIO
canuTapHoro Bpaya ot 28.09.2020 Ne 28 (pex. ot 30.08.2024);

o CanlluH 1.2.3685-21 «I'urmeHuvyeckue HOpPMAaTUBBI U TPEeOOBAHUS K
obOecrnieueHU0 0€30MacHOCTH U (WMJK) OE3BPEAHOCTH ISl 4YeJIOBEKa
(dbakTopoB cpeAbl OOWTaHUS», YTBEPXKICHHBIX MOCTAHOBJICHUEM
r1aBHOTO canuTapHoro Bpada ot 28.01.2021 Ne 2 (pen. ot 16.12.2024);

e OCHOBHOM 0Opa3zoBarenbHOM nporpammbel  COO mkosbl  “Haykorpamy,
B TOM YHCJIE C yU4€TOM paboueil mporpaMMbl BOCITUTAHHUS;

« (enepanbHON paboyeil mporpaMmMbl 0 yueOHOMY nipenmMeTty «Duznkay.

PaGouass  mporpamma  OpueHTHpPOBaHa  Ha  IIEJIEBbIE  MPUOPUTETHI,
chopMmynupoBaHHbIe B (eaepanibHOM paboueld mporpaMMe BOCIMTAHUS U B
paboueit mporpamMme BocnuTaHus MkoJibl « Haykorpam.

[Iporpamma mo ¢u3uke 0a30BOro ypOBHS Ha YpPOBHE CpeaHEro oOIero
oOpa3oBanus pa3paboTaHa Ha OCHOBE TOJIOKEHUH U TpeOOBaHUH K Pe3ysIbTaTam
OCBOCHHMSI OCHOBHOUM 00pa3oBaTelbHON MporpaMMmebl, npeacTaBieHHbx B PI'OC
COO, a Takxe c yderoM ¢eaepanbHOil paboueit mporpaMMbl BOCITUTAHUS H
KOHIICTIIIUY TIPeTiolaBanusl yueOHoro npeaMera «Puznka» B 00pa30BaTEIbHBIX
opranmszauusx  Poccuiickorn — ®depepauun,  peaM3yOLNIMX  OCHOBHBIC
o0OpazoBarenbHbIe MPOTPAMMBI.



Copepxanue mporpamMmbl 1o (usuke HampaBieHO Ha (GOpPMUPOBaHHE
€CTECTBEHHO-HAYYHOU KapTUHBI MHpa oOywaromuxcs 10-11 kiaccoB mnpu
oOyueHnn wux ¢u3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-
JeSTeNbHOCTHOTO  moaxoaa. llporpamma 1o  (QU3MKE  COOTBETCTBYET
tpeboBanusiMm GI'OC COO k miaHUPyEeMbIM JIHUYHOCTHBIM, MPEAMETHBIM U
MeETaIpeIMETHBIM pe3ysibTaTaM OOy4YEHHUs, a TAKKE YUUTHIBAET HEOOXOIUMOCTh
peanu3alyd  MEXIPEIMETHbIX CBsi3e (U3UKM C €CTeCTBEHHO-HAyYHBIMU
yueOHbIMU TIpeAMeTaMHu. B Hell ompenemnsitoTcsi OCHOBHBIC LETU HU3YYCHUS
(Gbu3MKK Ha YpOBHE CpellHEero 0011ero o0pa3oBaHusl, MIIaHUPYEMbIE PE3YIbTaThl
OCBOCHHS Kypca (PU3UKHU: JTUYHOCTHBIE, METaIllpeJIMETHbIC, MpEeAMETHBIC (Ha
0a30BOM YpOBHE).

[Iporpamma no gu3uKe BKIIOYAET:

o IUTAHMpPYEMBIE pe3yJbTaThl OCBOEHUS Kypca (PU3MKM Ha 0a30BOM
YPOBHE, B TOM YHCJIE€ TPEAMETHBIC PE3YJILTATHI IO T0J1aM 00YUYEHUS;
o cojzepkaHue yueoHoro npeamera «dusuka» mo rogam o0ydeHus.

®du3nKa Kak HayKa 0 Hauboiiee 00IIMX 3aKOHAaX MPUPOJIbI, BHICTYNAs B KAUE€CTBE
y4eOHOI0 MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJl B CUCTEMY 3HAHUU
00 oxpyxatoieM mupe. LlIkonbHbIN Kypc GU3UKH — CUCTEMOOOPA3YIOIIHM IS
€CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE MPOIECCOB M SIBIICHWH, M3y4aeMbIX XUMHEH, OHOJorue,
dbu3udeckorr reorpadueii u acrpoHomueid. Mcmonap3oBaHME W aKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUM OINpeAeNseT XapakTep U pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTHH B cdepe JHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, IOJYYEHHs HOBBIX MaTEpHAJIOB C 3aJaHHbIMU CBOMCTBAMHU W [Ip.
N3ydenne ¢Gu3nku BHOCUT OCHOBHOM BKJaJ B (hOPMUPOBAHUE €CTECTBEHHO-
Hay4YHOU KapTHHBI MHUpa 00y4aromuxcs, B GOpMUPOBAHUE YMEHHUI MPUMEHATH
HAyYHBIN METO]I TO3HAHUS NP BHITIOJHEHUU UMHU YU4E€OHBIX UCCIICTOBAHMM.

B ocHOBY Kypca pu3uku 11s1 ypOBHS CpPEIHETO OO0Iero o0pa3oBaHus MOJI0KEH
PAI UICH, KOTOPBIE MOKHO paccMaTpHUBaTh KaK MPUHIIUIIBI €70 TIOCTPOCHHUS.

Nnes uenoctHoctn. B cOOTBETCTBUM € HEW KypC SBISETCS JIOTUYECKH
3aBEPILICHHBIM, OH COJEPXKUT MaTepual U3 BCEX pa3iesioB (U3HKH,
BKJIFOYAET BOIPOCHI KaK KJIACCUUECKOM, TaK U COBPEMEHHOMN (PU3UKHU.

Uness renepanmmzanuu. B CcOOTBETCTBMM ¢ HeW wmaTepuayl Kypca (UBHKU
oObeuHEeH BOKpYr ¢u3MUeckux Teopuil. Bemymmm B Kypce sBIseTCs
dbopMupoBaHrEe MPEACTABICHUI O CTPYKTYPHBIX YPOBHSAX MaTE€pPUH, BEIIECTBE U
noJie.



Nnes rymanurtapusanuu. Ee peanmmsanus MpeanonaracT HCIOJb30BAHUE
TYMaHUTApHOTO MOTEHIHANa (PU3NIECKON HAYKH, OCMBICICHHUE CBSI3H Pa3BUTHUS
¢u3uku ¢ pa3BUTHEM OOIIECTBA, a TaKXKE C MHPOBO33PEHUYECCKUMH,
HPAaBCTBEHHBIMH U SKOJIOTMUECKUMHU ITPOOIEMaMHu.

Wnes npuknagHoit HanpasiieHHOCTH. Kypc Gu3uku mpeanosiaraer 3HakOMCTBO
C IIMPOKUM KPYIOM TEXHHYECKMX U TEXHOJOTUYECKUX MPHUIOKECHUIM
U3YYEHHBIX TEOPUN U 3aKOHOB.

Nnes osxoyorm3anuyd  peamu3yeTcs TOCPEJCTBOM  BBEJCHUS  DJIEMEHTOB
coJiepKaHUs, ITOCBAIICHHBIX 9SKOJOTMUYCCKHM Ipo0jeMaM COBPEMEHHOCTH,
KOTOPBIC CBSI3aHBI C PA3BUTUEM TEXHUKH W TEXHOJIOTHH, a TaKKe OOCYXKICHUS
npoOieM  palMOHAIBHOTO  TPHUPOJIOIOJIB30BAHUS M DKOJOTHYCCKOM
0e30MMacHOCTH.

Crep’HEBbIMU 3JIEMEHTaMH Kypca (U3MKM Ha YPOBHE CpPEIHEro OOIIero
o0Opa3oBaHus ABIAIOTCA pU3HUecKre Teopuu ((GopMHpPOBaHUE MPEACTABICHUHN O
CTPYKTYpE NOCTPOEHUsI PU3NUYECKON TEOPHUH, PO (PyHIAMEHTAIbHBIX 3aKOHOB
M TPUHLMIIOB B COBPEMEHHBIX MPEJICTABICHUAX O MPHUPOAE, TIPaHULIAX
MIPUMEHUMOCTH TEOPUM JIJII ONUCAHUS €CTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CuCTeMHO-JIeSITEIPHOCTHBIN TOJIX0JT B Kypce (DU3MKH peanu3yercs Mpexe
BCETO 32 CUET OPraHU3aIMHU SKCIIEPUMEHTAILHOU ESITEIbHOCTH 00yUYarOIIXCsl.
Jlns  6a30BOro ypoBHS Kypca (U3MKHM — D3TO UCIHOJIB30BAaHUE CHUCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB W JabOpaTOpHBIX padoT,
KOTOpPBIE B ITporpaMme o (pusnuke o0beUHEHBI B OOIINI CIIMCOK YYEHUUYECKUX
MpaKTUYECKUX paboT. BeieneHrue B yka3aHHOM NepeyHe Ja0opaTopHbIX padoT,
MPOBOJMMBIX IS KOHTPOJSI W OIICHKH, OCYIIECTBIISICTCS yYaCTHUKaAMU
00pa3oBaTeNLHOTO TpOIlecca HMCXOAS M3 OCOOCHHOCTEW IJIAHUPOBAHUS W
ocHameHus kabwHera ¢u3uku. Ilpm >ToM obecrieumBaeTCsl OBJIAJICHHE
0OyYaroIMMUCs YMEHUSIMH TIPOBOJUTH KOCBEHHBIE U3MEPEHUsI, UCCIEIOBAHUS
3aBUCUMOCTEN (DU3UYECKUX BEIUYMH U TOCTAHOBKY OMBITOB IO IPOBEPKE
MIPEIOKCHHBIX TUITOTES.

Bonbioe BHUMaHME yaensSeTCsl PENICHUI0 PacUeTHBIX M KaueCTBEHHBIX 3aJ1ad.
[Ipu >TOM 1Isi pacyeTHBIX 3aJad TPHOPUTETOM SIBIISIIOTCS 3aJadd C SIBHO
3a1aHHON  (DUBUYECKOW MOJIEIbI0, TO3BOJISIONINE TMPUMEHSATH U3YyUYCHHBIC
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjieia Kypca, Tak U UHTCTPHPYS
3HaHUS W3 pa3HBIX pasznenoB. [l KadecTBEHHBIX 3a7a4 MPUOPUTETOM
SABJISIFOTCSL 3a7aHUsl Ha OOBSCHEHWE TMPOTEKaHUs (PUIMUECKHUX SIBICHUN U
MPOIIECCOB B OKpYKAIOIIEH KU3HH, TpeOyronue BpIOOpa HU3HUECKON MOIETH
JUTSI CUTYallUX TTPaKTHKO-OPHEHTHPOBAHHOTO XapaKTepa.



B cootBerctBuu ¢ TpeboBanusamu GPI'OC COO k MaTepHallbHO-TEXHUYECKOMY
o0ecrnedeHnIo yueOHoro mpoiiecca 6a30BbIii YPOBEHb Kypca (PU3UKU Ha yPOBHE
cpemHero o01ero oopa3oBaHMs TOJDKEH M3Y4aThCs B YCIOBHSX MPEAMETHOTO
KaOuHeTa (U3UKH WM B YCJIOBUSAX WHTETPUPOBAHHOTO KaOMHETa MPEAMETOB
€CTECTBEHHO-HAYYHOI0 [HKiIa. B  kabuHeTe (U3MKM JTOIKHO  OBITh
HeoO0XoauMoe J1abopaTopHOE OO0OpYIOBAaHUE JJisi BBINOJHEHMS YKAa3aHHBIX B
nporpaMMe 1o  (U3MKE ~ YYEHHYECKHMX  HIPAKTHUECKUX  paboT U
JE€MOHCTPALIMOHHOE 000pyI0BaHHUE.

JleMoHCTpallMOHHOE ~ 00OpyAoBaHUE (QOpPMHUPYETCSI B  COOTBETCTBUH C
MPUHIMIIOM MHHHMAJIBHON JIOCTATOYHOCTH M OOECIEYMBAET IOCTAaHOBKY
MEPEYUCIICHHBIX B MpOrpaMMe MO (PHU3UKE KIIOYEBBIX JAEMOHCTpAIM AJis
WCCIICIOBAHNSI H3YyYAaeMBbIX SBJICHHMM W TPOLIECCOB, OMIMPHUYECKUX W
(yHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHH.

JlabopaTopHoe o00OpynOBaHME JUISI YYCHUYECKHUX MPAKTHUUYECKUX pPaboT
dbopMupyeTCS B BUIC TEMAaTHISCKUX KOMIUIEKTOB M 00€CIIEUNBACTCS B pacueTe
OJTHOTO KOMIUICKTa Ha JBYX OOydJaromuxcs. TeMaTHndeckne KOMITICKTHI
71a00paTOpHOTO O0OPYIOBAHUS JOJDKHBI OBITh MOCTPOEHBI HAa KOMILIEKCHOM
HCITOJTb30BAaHNY aHAJIOTOBBIX M MHU(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTEIBHBIX CUCTEM B BUJIE TU(POBBIX JTabopaToOpuil.

OCHOBHBIMU LIEJISIMU U3yYEHHS (PU3HKHU B 001IEM 0OpPAa30BAHUH SIBIISIFOTCS:

o (GOpMHpPOBAHHE WHTEpPECAa W CTPEMJICHHS OOYyJaromuxcsi K HAYIHOMY
W3YYCHUIO TIPUPOBI, PA3BUTHE WX HHTCIUICKTYAIbHBIX M TBOPUYCCKUX
CIIOCOOHOCTEI;

pa3BUTHE TMPEJCTABICHUH O HAyYHOM METOAEC TO3HaHUSI |
(GbOpMHpOBAaHHUE WCCIIEIOBATEILCKOTO OTHOIICHUS K OKPYXKAIOIIIM
SIBJICHUSIM

dbopMupoBaHHEe HAYYHOTO MHPOBO33PEHHUS KaK pe3ysibTaTa H3y4deHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DPHU3UKH,
dbopmMupoBaHue YMEHUH OOBSCHATH SBICHUS C HCIIOJb30BaHUEM
(bU3NYECKUX 3HAHUM U HAYYHBIX JIOKA3aTEIIbCTB,;

dbopMupoBaHUEe MPEACTABICHUNA O POIH (HU3UKHU JUIS PA3BUTHS JAPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTmkeHHe JTUX Iee O0ecreunBaeTCs pEelIeHHEeM CIEAYIOMUX 3a1ad B
mpoiiecce u3yueHus Kypca GU3NKy Ha ypPOBHE CPEIHETO O0IIeTo 00pa30BaHuUS:

e IPHOOPETCHHUE  CHUCTEMBl 3HAaHMH 00  0o0muUXx  (PU3HIECKHUX
3aKOHOMEpPHOCTSIX,  3aKOHaxX, TEOpUsAX, BKIOYAs  MEXaHHUKY,
MOJIEKYJIIPHYIO (PU3UKY, B3JEKTPOJMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;



o (GOpMHUPOBaHHE YMEHHH NPUMEHSITh TEOPETHUYECKUE 3HAHWS IS
OOBsICHEHUS (DU3UYCCKUX SIBJICHUN B MPUPOJAE U I TPUHSATHS
MMPAKTUYECKUX PEIICHUMN B MIOBCEIHEBHOMW KU3HH;

e OCBOCHHE CIOCOOOB pEIICHMS Pa3IMYHBIX 3aJlad C SIBHO 3aJaHHOM
bu3nYecKO MOJIeNbI0, 3ajlad, MOAPa3yMEBAIOIIUX CAMOCTOSTEIBHOE
co3/laHue (PU3NUECKON MOJCIH, aJICKBATHOM YCIOBHUAM 3aJ1auH;

o TOHMMaHWE (U3UYECKUX OCHOB M MPUHITUIIOB JEHCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJOTHMYECKMX TMPOILIECCOB, WX BIMSHUS Ha
OKPYKaIOIIYIO CpeNy;

¢ OBJIQJICHUE METOJAMH CAMOCTOSITEJIbHOTO TUIAHUPOBAHUS U MIPOBEACHUSA
bu3IIecKuX 3KCIIEPUMEHTOB, a”Haigu3a u VHTEPNpPETALUN
uH(OpMAaITUH, ONIPEACIICHHS] TOCTOBEPHOCTH TTOJIYICHHOTO Pe3ysIbTaTa,;

e CO3/JaHHUEC YCJIOBHUI TUIS pa3BUTUSA YMEHUU MIPOEKTHO-
HCCJIEI0BATEIILCKOM, TBOPUYECKOM JESITEIbHOCTH.

Ha wusyuyenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE CpPEIHEro OOIIETo
oOpazoBanusi orBogutTcsi 136 wacoB: B 10-M kilacce — 68 yacoB (2 yaca B
Henenmo), B 11-M knacce — 68 gacoB (2 yaca B HEACIIO).

[Ipemnaraempiii B mnporpaMme 10 (U3MKE MEpeyeHb JA0OpaTOPHBIX U
MPaKTUUYECKUX pabOT SABISAETCS PEKOMEHAOBAHHBIM, YUYHUTENb JETaeT BBIOOP
npoBeaeHUsT 1a00paTOpHBIX PabOT W OMBITOB C YYETOM HHIWBHUIYaTbHBIX
0COOEHHOCTEH 00yUaroIMXCS.

Jist  peanuzanud MPOTPaAMMBl  MCHOJB3YIOTCS YYCOHUKH, JOMYIICHHBIE K
UCIIOJIb30BaHUIO MIPU peaIn3alii UMEIOIINX TOCYJapCTBEHHYIO aKKPEAUTAIUIO
0o0pa3oBaTeNbHBIX MPOrpaMM HAYAJIbHOIO OOIIEro, OCHOBHOTO OOIIEro,
cpeaHero  oOmiero  oOpa3oBaHUs  OpraHM3alUsIMU,  OCYIIECTBIISIOIUMHU
00pa3oBaTeIbHYIO JEATEIbHOCTh, pUKazoM MuHmpocBelieHus ot 26.06.2025
Ne 495:

o ®usuka, 10 knacc/ Msakumes I'.51., byxosues b.b., Corckuii H.H. oz
penakmueri  IlapdenteeBoit  H.A.,  AxkumoHepHoe  OOIIECTBO
«M3narensctBo "[IpocBemienne»;

o ®usmka, 11 kmacc/ Msakumes I'.JI., bByxosnes b.b., Uapyrua B.M. nox
penakmueri  IlapdenteeBoit  H.A., AxkumoHepHoe  OOIIECTBO
«3marensctBo "[IpocBemienue' »;

DJIEKTPOHHBIE 00pa30BaTENIbHBIE PECYpChl, TOMYIICHHBIE K HCIOJIb30BaHUIO
npu peanuzainuu UMEIOITNX rOCyJIapCTBEHHYIO aAKKpEeIUTAIUIO
o0pa3oBaTeNbHBIX MpPOrpaMM HAyaJlbHOrO OOIIEro, OCHOBHOTO OOIIEro,

cpeaHero ooiuero oopasoBanus npukazom MunnpocenieHus ot 23.07.2025 Ne
511:



o Ypoku mo yuebHoMy mpenmery «®Pusuka» 10 xmace, PI'AOY AI1O
«Axagemust Munnpocemienus: Poccuny;

o Ypoku mo yueOHOMY mpenmery «Dusuka» 11 kmace, PI'AOY [I1O
«Axagemuss MunnpocsemieHus: Poccumny;

Conep:xanue yueOHOro npeamera

10-i kiaace
Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IO3HAHUSA

®dusuka — Hayka o npupoje. Hayunsie MeTo/1bl O3HAHMS OKPY>KAIOIIETO MHpA.
Ponpb skcriepuMeHTa v TEOPUM B MPOLIECCE TTO3HAHUS IPUPOJIbI. DKCIIEPUMEHT B
dusuke.

MopenupoBanue (U3MYECKUX SBIECHUM W mpoleccoB. HayuyHble THUIOTE3BI.
@u3znyeckre 3aKOHbl M TEOpUU. ['paHUIBl NPUMEHUMOCTH (PUIUUECKUX
3aKOHOB. [IpMHIIMI COOTBETCTBUA.

Pons u mecto ¢uzmku B GOpMHUPOBAHMM COBPEMEHHOW HAyYHON KapTHUHBI
MUpa, B IPAKTUYECKOUN IE€ATEIbHOCTH JIFOACH.

JleMoHCTpauuu

AHaJIOTOBBIE U ITU(POBBIE UBMEPUTENHHBIC MPUOOPHI, KOMIBIOTEPHBIC TATUMKHU.
Pa3nen 2. MexaHuka

Tema 1. KunemaTuka

Mexannueckoe JBHKEHHE. (OTHOCUTENBHOCTh MEXAHWYECKOTO JABUKECHUS.
Cucrema orcuera. Tpaekropusi.

[lepemenienne, CcKOpocTh (CpeldHssI CKOPOCTb, MIHOBEHHasi CKOpPOCTb) U
YCKOpPEHHE MaTepuagbHOM TOYKH, MX MPOEKIMU HA OCH CHCTEMbl KOOPJUHAT.
CioxxeHue nepemMeneHnil U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE W pPaBHOYCKOPEHHOE MPSMOJIMHEWHOE JBWKeHue. [ 'paduku
3aBUCUMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHHUSA, MNYyTH U MEePEMELICHUS
MAaTEPUAIBHON TOUYKU OT BPEMEHH.

CBobOosHOE TIasieHne. Y CKOpeHUE CBOOOIHOTO MaiCHUS.



Kpusonunernnoe asrxkenue. /[BmokeHne MaTepruaibHOW TOYKH 110 OKPYKHOCTH C
IIOCTOSIHHOM 10 MOJYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHENHAS CKOPOCTb.
Ilepuon u yactoTta obpaieHus. LleHTpocTpeMUTENBHOE YCKOPEHUE.

TexHuueckue YCTpOfICTBa N IIPAKTHYCCKOC IIPHUMCHCHHUC. CIIMIOMCTD,
ABUKCHUC CHAPAA0B, HCIIHBIC 1 pCMCHHBIC IICPCAAYN.

JlemoHcTpanuu

o« Mogenp  cuctemMbl  OTCueTa,  WJUIIOCTpAlUsl  KHHEMaTHYECKHX
XapaKTEPUCTUK JIBUKEHUSI.

 IlpeoOpa3zoBaHue NBUKEHUH C UCIIOJIB30BAHUEM IIPOCTHIX MEXAHNU3MOB.

o IlaneHue Ten B BO3AyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

o HaOmronenue nBM>XeHHs Tella, OPOIIEHHOTO MOJ YIIOM K TOPU30HTY U
TOPU30HTAIIBHO.

« H3Mmepenue yckopeHus: CBOOOAHOIO Na/ICHHUS.

« HampaBneHue cKkopoCTH IpH JIBUKEHHUH 110 OKPYKHOCTH.

VY4yeHnueckuil IKCIIEpUMEHT, J1aDOpaTOpHBIE PAOOTHI

o N3yuyeHne HEpPAaBHOMEPHOTO JABWIKECHHS C LEIbIO  ONPEICIICHUS
MTHOBEHHOW CKOPOCTH.

o HccnenoBanne COOTHOMIEHUS MEXKIY IYTSIMH, TPOMACHHBIMU TEJIOM 3a
ITOCJIEA0BATEIbHBIE paBHbIE IIPOMEKYTKHU BPEMEHHU pu
PaBHOYCKOPEHHOM JIBUKEHUHU C HAYAJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

o N3ydeHue NBMKEHHUS MIAPUKA B BI3KOM )KUIKOCTH.

o M3ydeHue ABMKEHUS Tella, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipyammn  otHocuTenvbHOCTM  ['amunes.  IlepBeit 3akoH  HeroTtoHna.
NHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoit 3akon HeroToHa 1151
MaTtepuaabHOUN Touku. Tpernit 3aKkoH HproTOHA 111 MaTEpUATIbHBIX TOYEK.

3akoH BcemupHoro taroreHus. Cuna tspkectu. [lepBas kocMudeckasi CKOpOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenne. Bunbl Tpenus (mokosi, ckoyibkeHus, kaueHus). Cuna tpenusi. Cyxoe
TpeHue. Cuia TpeHHsI CKOJIbKEHHMS M cuiia TpeHus mnokos. Koadduiment
TpeHus. Cuia CONpOTUBIICHMS NPU JBUKEHUU TeNa B )KUJIKOCTU WM rase.



HOCTyHaTCJII)HOG M BpaliaTcJIbHOC ABUKCHUC a0COJIFOTHO TBEPAOro Tcia.

MOMEHT CHJIbI OTHOCHTEIBHO OCH BpalllCHUA. I[Inedo cunbl. YcnoBus
PaBHOBCCHA TBCPAOI'O TCA.

TexHuueckue YCTpOﬁCTBa H TPAKTHICCKOC IIPUMCHCHHC. IIOANIWMITHHUKH,
ABHIKCHUC NCKYCCTBCHHBIX CIITYTHHUKOB.

JleMoHCcTpanuu

o SlBiIeHUME MHEPIUMN.

o (CpaBHeHHE MacC B3aUMOJACHCTBYIOIINX TEN.

« Bropoi 3akon HeroToHa.

« H3mepenue cui.

o CioxeHue cuil.

¢ 3aBUCUMOCTb CWJIBI YIIPYTOCTH OT JAe(hOpMaLIIH.

« HesecomocTs. Bec Tena npu yCKOpEeHHOM IMOABEME U ITAICHUH.
o CpaBHEHME CHII TPEHHSI IOKOSI, KAYEHHSI U CKOJIBYKEHUS.

o YcnoBus paBHOBECHs TBEPAOTO Tena. Buael paBHOBECHS.

Y4yeHn4ueckuit SKCIepUMEHT, JIa00paTopHbIe PabOTHI

o M3yueHue nBMKEHUS OpyCKa MO HAKJIOHHOW MJIOCKOCTH.

o HccnenoBaHue 3aBUCUMOCTH CHJI  YIIPYTOCTH, BO3HUKAIOIIMX B
IpyKHHE U PE3UHOBOM 00pa3slie, OT UX AepopMaliii.

o HccnenoBanue ycinoBUM paBHOBECUS TBEPAOTO TeJd, MMEIOIIETO OCh
BpALLCHHUS.

Tema 3. 3akoHBI COXpaHEeHHUS] B MeXaHUKeE

Nmnynec MarepuaabHOM TOYKHM (Teja), CHUCTEMbl MAaTEpHUaIbHBIX TOYEK.
Nmnynbe cuiibl M1 U3BMEHEHUE UMITYJIbCa Tejla. 3aKOH COXPAHEHHUS HMITYJIbCa.
PeakTuBHOE IBHKCHUE.

PabGora crinbl. MOIIIHOCTE CHJIBL.

Kunetnueckass »Heprusi MaTepualibHOW TOuYkH. Teopema 00 W3MEHEHUU
KUHETUYECKOUN YHEPTUH.

[ToTenumansHas sueprus. [loTeHnumansHas sHeprus ynpyro aehopMUpOBaHHON
npyxuHbl. [loTeHnnanbHas sHeprus Tena BOJIW3H MOBEPXHOCTH 3eMIIH.



HOTGHHI/IaHBHHe N HCIIOTCHLMAJIBHBIC CHUJIBI. CBs13b pa60TbI HCTIOTCHI MAJIbHBIX
CHJI C U3MEHEHHEM MEXaHHUYECKOM OHCPIrun CHUCTCMbI TCII. 3aKoH COXpaHCHHA
MEXaHUYECKOM OHCPIUH.

Yrpyrue u Heynpyrue CTOIKHOBEHHS.

TexHnuueckrue yCTpONCTBA M NPAKTUYECKOE MPUMEHEHUE: BOJOMET, KOIIEp,
IPY>KMHHBII IUCTOJIET, IBUKEHUE PAKET.

JleMoHcTpanuu

o 3aKOH COXPAHEHHS UMITYJIbCA.
o PeaxkTHBHOE JIBIKEHHUE.
« Ilepexon moTeHIMATLHON YHEPTUH B KHHETHYECKYIO M OOpATHO.

VY4yeHnueckuil SKCIIEpUMEHT, J1a0OpaTOpHbIE PAOOTHI

o N3ydenwe aOCOIMIOTHO HEYNPYroro yjaapa C TMOMOIIBIO JBYX
OJMHAKOBBIX HATSHBIX MasgTHHUKOB.

o HccnenoBanue cBsi3u pabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKOM
SHEPIryHU TeJia Ha IPUMEPE PACTSXKEHUSI PE3UHOBOTO JKI'yTa.

Pasznes 3. MouiekyasipHas pu3nKa 1 TEPMOAUHAMHUKA
Tema 1. OCHOBBI MOJIEKYJISPHO-KMHETHYECKON TeOPUH

OCHOBHBIE TIOJIOKEHHUSI MOJEKYISIPHO-KUHETUUYECKONM TEOPUU M UX ONBITHOE
obocHoBanue. bpoyHoBckoe aBwxkenue. ubdysus. Xapakrep IBUKEHUS U
B3aUMOJICMCTBUSL YacTULl BellecTBa. MoOAENU CTPOEHHUsI Ta30B, KUAKOCTEU U
TBEPIBIX TET W OOBSICHEHHWE CBOWCTB BEIIECTBA HAa OCHOBE ATHUX MOJIEIEH.
Macca u paszmepsl Mosiekyil. KonunuectBo Bemecta. [locTostHas ABoraapo.

TenmoBoe paBHOBecue. Temmeparypa u ee usmepenue. lllkama temmepatyp
Lenbscus.

Mogenb uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJEKYJISIPHO-KUHETHUYECKON
TEOPUH HJCAIbHOr0 Ta3a. AOCOMIOTHas TemIepaTypa Kak Mepa CpeIHel
KMHETUYECKOW PHEPTUHU TEIJIOBOTO JABMKEHUS yacTull raza. [llkama temnepatyp
KenbBuna. ['a3zoBble 3akoHbl. YpaBHeHne MenpaeneeBa—Kianelipona. 3akoH
Janbrona. M3omporeccsl B HACATBHOM Ta3e C IOCTOSSHHBIM KOJMYECTBOM
BellecTBa. ['paduueckoe MpeacTaBieHUE H30MPOIIECCOB: M30TEPMa, HM30X0pa,
n3o0bapa.



Texaudeckue yCTpOWCTBA M TMPAKTUYECKOE TMPUMEHEHHUE: TEePMOMETD,
OGapomerp.

JleMoHCcTpanuu

« OmnbIThI, JOKa3bIBAIOIINE TUCKPETHOE CTPOEHHE BellecTBa, pororpaduun
MOJIEKYJI OPTaHUYECKUX COCTUHEHUI.

o OmnpITel 0 MU Py3un KUAKOCTEH U ra30B.

« Mogenb 6pOyHOBCKOTO ABMKEHUS.

o Mopens onsbita LlTepHa.

o OmbITBI, JOKa3bIBAIOUIME  CYIIECTBOBAHUE  MEKMOJIEKYJISPHOTO

B3aHMOJICHCTBHUS.

o Mojenp, WUIIOCTPUPYIOIIAS TPHUPOAY JaBJIICHHS Ta3a Ha CTCHKH
cocyna.

o OMNBITB, WLIIOCTPUPYIOIIME YPaBHECHUE COCTOSHHS HJICaIbHOrO rasa,
U30IPOIICCCHI.

Y4yeHnvueckuit SKCIIepUMEHT, JIa00paTopHbIe PabOTHI

o OmnpeneneHne Macchl BO3JyXa B KIACCHOM KOMHAT€ Ha OCHOBE
n3MepeHuid oObeMa KOMHATHI, JaBJICHUS W TeMIIEpaTypbl BO31yXa B
HEH.

o HccnenoBanue 3aBUCHMMOCTH  MEXAY IapaMeTpaMH  COCTOSIHUSA
pa3peKEHHOrO Trasa.

Tema 2. OCHOBBI TEPMOJAMHAMUKH

TepMoanHamuueckass cucrema. BHYTpeHHSsE SHEprus TEPMOAUHAMUYECKOU
CUCTEMBI W cmocoObl ee wu3MeHeHus. KomuwyecTBo TemuoTrel u  paboTa.
BHuyTpeHHss1 3HEprusi OAHOATOMHOTO MICAIBHOTO ra3a. Buael Temionepenaun:
TEIUIONPOBOIHOCTh,  KOHBEKIUSA, U3JIYYCHHE. YJAEIbHAas  TEIJIOEMKOCTh
BeliecTsa. KoamuecTBo TEIUIOTHI ITPU TEIUIONEpEaaye.

[Tonsitue 00 ammabaTtHOoM mporecce. llepBwiii 3aKOH TEPMOJMHAMUKH.
[IpumeHeHne nepBoOro 3aKkoHa TEPMOJUHAMHKH K HU3orpoueccaM. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoguHamuku. HeoOpaTtuMocTh MpoIeccoB B MPUPO/IE.

TernoBbie MamuHbl. [IpuHIMnB! AeiicTBUS TeTUTOBBIX MamuH. [IpeoOpazoBanus
SHEPTUU B TEIUIOBBIX MamuHax. Koadduiment moae3Horo AecTBusl TEIIOBOM
MamuHbl. [lukn Kapao u  ero kodd@uimeHT T1ONE3HOTO JIEUCTBHS.
DKOJIOTUYECKHE MPOOJIEMBI TETIOAHEPTETUKH.



TexHuueckue YCTPOI\/'ICTBa n IMPAKTUICCKOC IMPUMCHCHUC! JABHUTaTCIIb
BHYTPCHHCTO CTOPAHHA, OBITOBOM XOJIOAUJIbHUK, KOHAUITUOHCD.

JleMoHCcTpanuu

o lI3MeHeHWe BHYTpEHHEW OHHEpPrHMM Tejla MPU COBEPUICHUH pPAOOTHI:
BBUIET MNPOOKM W3 OYTBUIKM NOJA JEWCTBHEM CXXAaTOro BO3/yXa,
HarpeBanue Hdupa B  JIATYHHOM  TpyOKe TMyTeM  TPEHUS

(BUICOAEMOHCTpAIHSA).

o U3MmeHeHnne BHYTpEeHHEH OSHepruu (Temmeparypsl) Tela MpHU
TeIuIonepeaaye.

o OmnbIT Mo aguabaTHOMY PaCUIMPEHUI0 BO3JyXa (OMNBIT C BO3AYIIHBIM
OTHHUBOM).

o Monenu mapoBoil TypOWHBI, JBUTATENId BHYTPEHHETO CrOpaHuf,
PEaKTUBHOTO JBUTATES.

YyeHnueckuii SKCIIEPUMEHT, J1a00paToOpHbIE padOTHI
« N3mepeHne yaenpHON TEIIIOEMKOCTH.
Tema 3. ArperaTHblie coCcTOsiHMS BelecTBa. @a3oBblie Mepexo/abl

[TapooOpa3oBanue u kKoHaeHcaus. Mcnapenue u kumneHue. AOCOMIOTHaAs U
OTHOCHUTENbHASL BIIAXKHOCTh BO31yXa. HacellieHHbIM map. YIelbHas TEemioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

Tepnoe teno. Kpucramimueckue u aMop@Hbie Teina. AHM30TPONUS CBOWCTB
kpuctaiioB. Kungkue kpuctamibl. CoBpeMeHHbIE MaTepuaibl. [lnmaBineHue u
KpUCTAITM3aIus. Y IeiabHas TerioTa miaBieHus. Cyonumanus.

VYpaBHeHuUE TEII0BOTO OanaHca.

TexHuyeckrue yCTpPOWCTBA M IMPAKTUYECKOE NPUMEHEHHUE: TUTPOMETP H
IICUXPOMETP, KAIOPUMETP, TEXHOJIOTUH MOJIYYEHNSI COBPEMEHHBIX MaTEPUAJIOB,
B TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH.

JleMoHCcTpanuu

o CBolicTBa HaCHIIICHHBIX MTAPOB.

« Kumnenne npy NoHMWKEHHOM JaBJICHUH.

o CnocoObl U3MEpEHUs BIAXKHOCTH.

o HaGmonenue HarpeBaHus U MJIaBJICHUS] KPUCTAIUIMYECKOTO BEILIECTBA.
o JlemoHCTpauus KpUCTaIOB.



YueHnueCcKrii SKCIIEPUMEHT, JITa0opaTOpHbIE pabOThI

o N3MepeHne OTHOCUTENHLHOM BIIAXKHOCTH BO3/yXa.
Paznen 4. JjeKTpoAMHAMMKA
Tema 1. DuekTpocraTnka

DnekTpu3anus Tei. JNeKTpudeckui 3aps. [[Ba Bua 3JIeKTpUUYECKUX 3apsI0B.
[IpoBOHUKYM, JUANEKTPUKHA H  MOJYNPOBOJHUKH. 3aKOH COXpaHEHUS
AIEKTPUUECKOTO 3apsija.

B3aumopeiictBue 3apsanoB. 3akoH KynoHna. TodedHbIN 3NEKTPUYECKUI 3apsi.
Onextpuyeckoe mnozie. HanpspkeHHOCTh 3ieKTpuueckoro nosist. IIpuHinun
CYINEPIIO3UIINU IEKTPUYECKUX TIOJIEH. JInaun HaIPSHKEHHOCTH
IEKTPUYECKOTO ITOJIS.

PabGora cun snekrpocrarnueckoro mnosist. [loreHunan. Pa3HOCTh MOTEHIIMATIOB.
[IpoBOAHUKHN U JUAICKTPUKH B DIEKTPOCTATUUECKOM moJie. JuanekTpudeckas
POHUIIAEMOCTb.

OnexrpoeMKocTb. KoHzeHcaTop. DIEKTPOEMKOCTh IIIIOCKOT0 KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHIEHCaTopa.

TexHuyeckrue yCTpOHWCTBA M IPAKTUYECKOE IPUMEHEHHUE: JJIEKTPOCKOIL,
ANEKTPOMETpP, BJIEKTPOCTATHYECKAs 3alluTa, 3a3€MJIEHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOP, KOMMMPOBAJIbHBIN amnliapar, CTPYWHBIN IPUHTED.

JleMoHcTpanuu

o YCTPOMCTBO M NMPUHLHNI JIEUCTBUSA JIEKTPOMETPA.

o BzaumopeiicTBHE HA3IEKTPU30BAHHBIX TEIL.

o DJEKTPUYECKOE MOJIE 3APSIHKEHHBIX TEIL.

o IIpoBOAHUKY B 3JIEKTPOCTATUYECKOM TOJIE.

o OJEKTpOCTaTUYECKas 3alllNTa.

o JIMDJIEKTPUKHU B BJIEKTPOCTATUYECKOM TIOJIE.

o 3aBHCHUMOCThH 3JIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCAaTOpa OT IUIOUIAIU
IJIACTUH,  PAcCTOSHUS ~ MEXAY HUMH W JAUJIEKTPUYECKOU
ITPOHULIAEMOCTH.

o OHeprus 3apsHKEHHOT0 KOHJIEHCATOopa.

Y4yeHn4ecKuii SKCIIEPUMEHT, JIa00paTOpPHBIC PaOOTHI

. HSMGpCHI/Ie QJICKTPOCMKOCTH KOHJACHCATOPA.



Tema 2. IlocTosiHHBIM 3J1eKTPpHUYeCKUil TOK. TOKH B pa3iM4HbIX cpeaax

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKA.
Mcrounnkn Toka. Cuna Toka. [IoCTOSHHBINA TOK.

Hanpspxkenue. 3akon OMa Jij1s ygacTKa 1enu.

SHCKTpI/I‘{eCKOG COIIPOTUBJICHUC. Y aenbHOE COIIPOTHUBJICHHUC  BCHICCTBA.
HOCJ’ICI[OB&TCJ'IBHOC, mapajjiCJibHOC, CMCITAHHOC COCAMHCHUC ITPOBOJIHUKOB.

PaGora nsnexkrpuueckoro Toka. 3akoH  Jxoyns—Jlenma.  MouHOCTh
AJIEKTPUIECKOTO TOKA.

DJEKTPOJBUKYIIAasi CHJIA W BHYTPEHHEE CONPOTHUBJICHUE HCTOYHUKA TOKAa.
3akoH OmMa 11 TOJNHOM (3aMKHYTOM) diekTpudeckoil 1enu. KopoTkoe
3aMbIKaHHE.

9J’ICKTpOHHa$I IMPOBOAUMOCTD TBCPABIX MCTAJIIIOB. 3aBHUCUMOCTD
COIMPOTUBJICHUS MCTAJZIOB OT TCMIICPATYPHI. CBGpXHpOBOI{I/IMOCTL.

DIIEKTPUYECKAN TOK B BaKkyyMe. CBOKCTBA DJIEKTPOHHBIX ITYYKOB.

[TomynpoBOIHHKHY. CobOcTBeHHas 17} IPUMECHAs IIPOBOJAMMOCTD
noJynpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [loaynpoBoAHUKOBBIE TIPUOOPBHI.

DJIEKTPUYECKHI  TOK B pacrBopax M  paciulaBax  AJICKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS JUCCOLUUALINS. DIEKTPOIU3.

DJIeKTpUUeCKuii TOK B Ta3zaX. CaMOCTOSITENIbHBII MU HECAaMOCTOSTEIIbHBIN
pa3psan. Monuus. [Liazma.

TexHuyecknue yCTpOMCTBA W IPAKTHYECKOE NPUMEHEHHE: aMIEPMETD,
BOJITMETP, PEOCTaT, MCTOYHUKH TOKa, DJIEKTPOHArpeBaTelibHble TPHOOPHI,
AJIIEKTPOOCBETUTEILHBIE TMPUOOPHI, TEPMOMETP COINPOTHUBIICHUS, BAaKyyMHBIN
IUOJ, TEPMUCTOPbI U (HOTOPE3UCTOPBI,  MOITYNPOBOAHUKOBBIA  THOL,
rajbBaHMKA.

JleMoHCTpauuu

HN3mepenue cuibl Toka U HAPSHKEHHUS.

3aBUCUMOCTh COMPOTHUBJICHUS IWJIMHAPUYECKUX TPOBOJHUKOB OT
JUTAHBI, TTONIAIN OIIEPEYHOr0 CEYCHUS U MaTepraa.

CwmelllaHHOE COSIMHEHUE MPOBOTHUKOB.

[Ipsimoe m3MepeHue 3MeKTpOoABUKYIIEN CHibl. KOopoTkoe 3amblkaHue
rajbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO COMPOTUBIIEHUS.



3aBUCUMOCTB CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.
[IpoBOAMMOCTB IIEKTPOIUTOB.

NckpoBoit paspsaa ¥ IpOBOJAUMOCTb BO3yXaA.
OnHOCTOPOHHSISI NPOBOAUMMOCTD TUOAA.

Y4eHnueCcKuil IKCIEPUMEHT, TAOOpaTOpPHbBIE PadOTHI

« l3ydyeHHe CMEMAaHHOTO COSUHEHHS PE3UCTOPOB.

o l3MepeHHE OJICKTPOJABIDKYIIECH CHJIBI HCTOYHHMKA TOKA M €ro
BHYTPEHHETO CONPOTHBIICHUS.

« HaOmonenue smektponmsa.

Me)KHpeI[MeTHbIe CBA3HU

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 10-M Kjacce OCyIIECTBISETCS C
YYETOM COAEPKATEIbHBIX MEXIPEIMETHBIX CBSA3E€H C KypcamMH MaTeMaTHKH,
OMOJIOTHUH, XUMUH, Treorpaduy U TEXHOJIOTUH.

MexrnpeaMeTHbIE TOHSATHUS, CBSI3aHHBIE C HW3YYEHHEM METOJIOB HAYYHOTO
TO3HAHUS: SIBJIICHUE, HAy4YHBIN (pakT, rumore3a, pusnuecKkas BEJIUYMHA, 3aKOH,
TeOopusi, HAOII0IEHUE, SKCIIEPUMEHT, MOJISJIUPOBAHNE, MOJIEb, H3MEPECHHUE.

MareMatuka: pelieHne CHCTEMbl YpaBHEHWH, JIMHEWHas (yHKUUA, mapadoda,
runep6oia, ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKLIMU: CHUHYC,
KOCHHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX NPOCKIHUHA HA OCH KOOPAUHAT, CI0KEHUE BEKTOPOB.

buonorusi: MexaHnudeckoe IBIKEHHE B XKHUBOW mpupone, auddysus, ocMmoc,
TEIJIOOOMEH  JKMBBIX  OpPraHU3MOB  (BUIBI  TEIUIONEpENayu, TEIJIOBOE
pPaBHOBECHUE), JIEKTPUUECKHE SBJICHHS B )KHBOU MPUPO/IE.

Xumus: AUCKPCTHOC CTPOCHHUC BCIICCTBA, CTPOCHUC aTOMOB M MOJICKYJI, MOJIb
BCIICCTBA, MOJIIPHAd MacCcCa, TCIIJIOBBIC CBOMCTBA TBCPABIX TCII, )KPII[KOCTGIZ u
ra3oB, JJICKTPHYCCKHUC CBOMCTBA MCTAJIJIOB, JJICKTPOJIIMTHYCCKAA AUCCOLUAIIMAA,
rajJJbBaHHKaA.

['eorpadusi: BnaxHOCTh BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnomnorus: mpeoOpa3oBaHUE IBWKEHWN C HMCIOJB30BAaHUEM MEXaHHU3MOB,
y4eT TPEHHUS B TEXHUKE, MOJIIWITHUKHU, UCIOJb30BAHUE 3aKOHA COXPAHECHUS
UMIYyJIbCa B TEXHUKE (pakera, BOJOMET U [Ip.), JBUTaTeb BHYTPEHHETO
cropaHusi, TmapoBasi TypOuHa, OBITOBOM XOJOJWUJIBHUK, KOHIMUIIMOHED,
TEXHOJIOTUM  TIOJIy4Y€HUS COBPEMEHHBIX MAaT€pUajIoB, B TOM  YHCJIE
HAHOMATEpUAJIOB, W  HAHOTEXHOJIOTMH,  DJIEKTPOCTATHYECKAs  3alllMTa,



3a3€MJICHUE ANIEKTPONPUOOPOB, KCEpOKC, CTPYWHBIN IIPUHTED,
AJIEKTpOHArpeBaTeNbHble  MPUOOPBI,  AJIEKTPOOCBETUTENbHBIE  IPUOOPHI,
raJIbBaHUKA.

11-i xkaacce
Paznen 4. JjeKTpoAMHAMMKA

Tema 3. MaruutHoe moJjie. JJeKTPOMATHUTHAS UHIYKIUS

IlocTostHHBIE MarHuTHl. B3aumoaelcTBHE MOCTOSIHHBIX MarHUTOB. MarHutHoe
none. Bexkrop marmuTHOM MHAyKuuu. [IpvHIMI Cyneprno3uuuyM MarHUTHBIX
noner. JImHnn MarHuTHOM MHAYKUMH. KapThHA JTMHWKA MarHUTHOW WHAYKIHAH
I10JIs IIOCTOSTHHBIX MAarHUTOB.

MarsuTHoe 1oJje IIPpOBOJHHKA C TOKOM. KapTI/IHa JIMHUU HWHAYKINH
MAaramuTHOI'O II0JIA AJIMHHOTO IIPAMOIO IIPOBOAHHKA WM 3aMKHYTOI'O KOJIBIICBOI'O
IIPOBOJHHKA, KA4aTYmMIKH C TOKOM. OngwIT 3pCT€I[a. BSaHMO,Z[GP'ICTBPIG
IMPOBOAHHUKOB C TOKOM.

Cuna AMnepa, €C MOAYJb X HAIIPABJICHUC.

Cuna JlopeHna, ee Moysb U HalnpasiieHUe. [[BryKeHUE 3apsDKEHHON YacTULBI B
OJIHOPOJHOM MarHuTHOM nosie. Pabota cuiiel Jlopenia.

SBneHHEe  DNEKTPOMAarHWTHOM UHAYKUWMH. [IOTOK BEKTOpa MarHUTHOM
MHIYKIUU. OJEKTPOABWKYINAS CHJIA WHAYKIHH. 3aKOH 3JIEKTPOMAarHUTHOU
unaykuuu dapanes.

BuxpeBoe »3yeKTpuyeckoe mMoJie. OJNEKTPOABUKYINAS CUJIa HHAYKIMU B
MPOBOAHUKE, IBHXKYILEMCS TOCTYyNaTEILHO B OJTHOPOJHOM MAarHUTHOM TIOJIE.

[Ipasuo Jlenua.

NHaykTUBHOCTh.  SIBJEHHME  CAMOMHAYKIMHU.  ODJIEKTPOJBHXKYINAs  Ccuja
CaMOWHIYKIIUU.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.
DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckre yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHE: TOCTOSIHHBIC
MarHuThl, JJICKTPOMArHUThI, SJEKTPOJBUraTENb, YCKOPUTEIU 3JIEMEHTAPHBIX
YaCTHI], MHIYKIIMOHHAS TI€Yb.



JlemoHCcTpauuu

o OmnpIT Dpcrena.

o OTKIIOHEHHE JIEKTPOHHOI'O IIyYKa MATHUTHBIM IOJIEM.

o JIMHUM MHIYKIIMM MAarHUTHOTO TOJIS.

« BsaumopaeiicTBue 1ByX IPOBOJHUKOB C TOKOM.

o Cuna Amrepa.

o JlericTBue cuibl JIopeHIia Ha MOHBI DJIEKTPOJIUTA.

o JSIBIEHME 3NEKTPOMArHUTHOM MHAYKIUU.

o IIpaBuino Jlenna.

o 3aBUCUMOCTbh DJIEKTPOABMXYLIEH CHJIBI HMHAYKIMU OT CKOPOCTH
W3MEHEHHUS] MarHUTHOTO MOTOKA.

 JSIBIEHME CAaMOMHIYKLHH.

Y4yeHnueckuil SKCIepUMEHT, J1a0OpaTOpHbIE PAOOTHI

o H3yyeHne MarHMTHOTO MOJI KaTYIIKX C TOKOM.
o HccnenoBanue neiCTBUS MOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.
o HcciieqoBanue sBI€HUS SJEKTPOMATHUTHON UHAYKIIUU.

Pasnea 5. Kosie0anus M BOJHBI

Tema 1. MexaHn4eckue U 3JIeKTPOMATHUTHBIE KOJIeOaHUS

KoneGarenbnast ~ cuctema.  CBOOOJHBIE  MEXaHUYECKHME  KOJICOAHUSI.
[Mapmonnyeckue konebanus. [lepuon, yactora, aMmruTyna u ¢dasza KojeOaHUM.
[Ipy»xuHHBII MAasiITHUK. Maremaruueckum MAasiTHUK. YpaBHeHUe

rapMOHHYECKHX KojieOaHui. IlpeBpaiieHne SHEPrud NTPU TapMOHHUYECKHUX
KOJICOAHMSX.

Konebarenbuplii  koHTYp. CBOOOJHBIE DJIEKTPOMArHUTHBIE KoJieOaHUSI B
WJIeaIbHOM KoJIe0aTeTbHOM KOHTYpe. AHAJIOTHS MEXIYy MEXaHUYECKUMH U
ANEKTPOMAarHuTHEIMU KosneOanusmu. dopmyna Tomcona. 3akoH coxpaHEHHS
SHEPIruu B UJICaIbHOM K0JIe0aTeIbHOM KOHTYpE.

[IpencraBienne o 3aTyxawIUX KojeOaHUsX. BBIHYXJIEHHBbIE MEXaHUUYECKHE
kosnebanus. Pezonanc. BeiHY)I€HHBIE 2JIEKTPOMArHUTHBIE KOJIEOaHuUS.

ITepemennbiii  Tok. CHHYCOWJANbHBIA TMEPEMEHHBIH TOK. MOIIHOCTH
MIEPEMEHHOr0 TOKa. AMIUIMTYJTHOE W JEHCTBYIOIIEE 3HAYCHHE CHJIbI TOKA U
HarnpsHKEHUSL.



Tpanchopmarop. IlpousBoacTBo, mepenaya U MOTPEOJICHHE AIIEKTPUUECKON
SHEPIruU. OKOJOTMYECKME PHUCKH TPU MPOU3BOJCTBE SIEKTPOIHEPTHUHU.
KynbTypa ncrnosib30BaHus 3IEKTPOIHEPTUU B TOBCEAHEBHOM KU3HMU.

TexHuueckue YCTPOﬁCTBa U IPAKTHYCCKOC IIPUMCHCHUC!: 3HCKTpI/I‘{CCKHﬁ
3BOHOK, I'CHCPATOP IICPCMCHHOI'O TOKA, JIMHUH 3JICKTPOIICPpCaAAYIH.

JlemoHcTpanuu

o HccnenoBanue napameTpoB KojiebaTeIbHON CUCTEMBI (TIPY>KMHHBIN U
MaTeMaTHYECKUN MasTHUK).

« HaOmronenue 3aryxaromux KojieOaHUM.

o HccnenoBanue CBONCTB BBIHYK/ICHHBIX KOJICOaHUH.

« HaOmonenue pezoHanca.

o (CB0OOOAHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

o OcuunmiorpamMmsl (3aBUCUMOCTH CHJIBI TOKA U HAIIPSKEHUSL OT BPEMEHM )
JUIS1 DJIEKTPOMArHUTHBIX KOJICOaHUA.

o Pe3onaHc npu mocnesoBaTebHOM COCIMHEHUH PE3UCTOPa, KaTYIIKH
WHYKTUBHOCTH U KOHJIEHCATOPA.

o Mojenb JIMHUHU JIEKTPONEpeIayu.

Y4yeHnueckuil SKCIepUMEHT, J1a0OpaTOpHbIE PAOOTHI

o HccnenoBanue 3aBUCHMOCTH IEpPUOJA MAJIbIX KoJIeOaHUM Tpy3a Ha
HUTH OT JUIMHBI HUTU U MAacChl rpy3a.

o HccnenoBaHue mnepeMEHHOr0 TOKA B LENU M3 IOCIEA0BAaTEIbHO
COEJIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. MexaHn4ecKHe U 3JIEKTPOMATHUTHBIEC BOJIHbBI

Mexanuueckrne BOJHBI, YycloBusa pacnpoctpaneHusa. llepuon. CxopocTh
pacnpocTpaHeHusi W JjuHa BOJHBL [lomepeuHble W MPOAOJIbHBIE BOJIHBI.
NuTtepdepenius u uppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTsb 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIC BOJHBI. Y CIIOBUS M3JIyUYEHHS SJIEKTPOMArHUTHBIX BOJIH.
B3aumnuas opuentamusi BekTopoB E, B, V B 3jeKTpoMarHUTHOW BOJIHE.
CBolicTBa AJIGKTPOMAarHUTHBIX BOJH: OTPa)KCHHUE, MPEIOMJICHUE, TTOJIspU3alins,
nudpakuus, uarepdepenimsa. CKOpocThb JIEKTPOMArHUTHBIX BOJIH.

[Ilkama »7MEKTPOMArHUTHBIX BOJH. [IpMMEHEHUE BIEKTPOMAarHWTHBIX BOJH B
TEXHUKE U OBITY.



[TpuHUMIBI pagUOCBA3U U TeNleBUIeHUS. Paanonokanusi.
DIEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPeIbl.

TexHuyeckre yCTpPOCTBA W MPAKTUYECKOE MPUMEHEHUE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUAarHOCTUKA B TEXHUKE W MEIUIIMHE, pajap,
paaNoONPUEMHUK, TeJIEBU30p, aHTEHHA, TenedoH, CBY-neys.

JleMoHCcTpanuu

« OOpazoBaHue U pacIpoOCTpaHEHHUE MONEPEUHBIX U MPOJOIBHBIX BOJH.

« Koneomomeecs T€10 Kak HCTOYHHK 3BYKa.

« HaOmonenne oTpaxeHUs U MPEIOMIICHUS MEXaHHYECKUX BOJIH.

o HaOmonenue nntepdepeHunu U TUPpakiiui MEXaHUUECKUX BOJIH.

« 3BYKOBOW pE30HAHC.

o HaOmoneHue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYIOM U
4acTOTON KosieOaHuil.

o HccnenoBaHue CBOWMCTB  3JJEKTPOMATHUTHBIX  BOJIH:  OTPa)KCHHE,
IpeIoMJIEHUE, MOJspU3alus, Judpakuus, UHTepPEpeHIIHS.

Tema 3. Onruka

I'eomerpuueckass ontuka. IIpsMonmMHENWHOE pacnpoOCTpaHEHHE CBETA B
oaHopoaHOM cpeae. JIyd cBera. ToueyHbId HCTOYHUK CBETA.

Otpaxkenne cBeTa. 3aKOHBI OTpakeHHsi cBera. I[locTpoeHue m300pakeHUW B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUSI cBeTa. AOCOJIOTHBIM MOKa3aTelb
npenomiieHus. 1lonHoe BHyTpeHHee oTpakeHue. l[IpenesbHbI yroy IMOJHOTrO
BHYTPEHHETO OTPaKCHMUSI.

Hucnepcus ceeta. CioxHBIN cocTaB Oenoro cBeta. LIBer.

Cobuparonye 1 paccenBaromye JuH3bl. ToHKasg JuH3a. POKYCHOE pacCTOSHUE
U OTNTUYECKas cuia TOHKOM NuH3bL. [locTpoeHre n300pakeHnii B cCOOUparomumx
U paccenBarommx JuH3ax. GopMmysia TOHKOW JMH3bI. Y BEIWYECHUE, 1aBAEMOE
JIMH30M.

[Ipenenpl NpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

Bonnoas ontuka. atepdepennus ceera. KorepeHTHbIE HCTOYHHUKHU. Y CTIOBUS
HaOTIOACHUST MAKCUMYMOB U MUHUMYMOB B MHTEPHEPEHIITMOHHONW KapTHUHE OT
JBYX CUH(]A3HBIX KOT€PEHTHBIX HCTOYHUKOB.



Hudpaxmus cera. JudpakunonHas pemerka. Y cIoBre HaAOMIOICHUS TIIaBHBIX
MaKCHUMyMOB TMpHU TMaJCHUH MOHOXPOMATHYECKOTO CBeTa Ha MUGPAKIMOHHYIO
pELIETKY.

[Tonspusanus cBera.

TexHuyecknue yCTpOWCTBA UM IPAKTUYECKOE MNPUMEHEHME: OYKH, JIyIa,
¢doroanmapaT, TPOEKIUOHHBIN ammapar, MHKPOCKON, TEJIECKOI, BOJOKOHHAs
ONTHKA, TUPPAKITMOHHAS PEIIETKA, OJIIPOUI.

JleMoHCcTpanuu

o IIpsAMonuHeEHOE PaCIPOCTPAHEHUE, OTPAKEHNUE U IIPEIIOMIICHHE CBETA.
OnTuyeckue mpuodOpBHI.

 IlomHoe BHyTpeHHee oTpakeHue. Moens CBETOBOIA.

o MHccnenoBanue cBOMCTB N300pakKeHUH B JTMH3aX.

o Mogenu MUKpOCKOIIa, TEIECKOIA.

« HaGmonenue unrepdepeHium ceera.

o HaGmonenue nudpakiuu ceeta.

« HaOmonenue qucnepcuu cBera.

o IlonmyuyeHue crekTpa ¢ MOMOILBIO TPU3MBI.

o IlonyuyeHnue crnekTpa ¢ MOMOIIBIO JTUPPAKIUOHHOMN PEIIETKH.

« HaOmonenue nonsipuzanuu cBera.

Y4yeHn4ueckuit SKCIIepUMEHT, J1a00paToOpHbIe PaObOTHI

« N3MepeHue nokazaress NpeoMJIECHUs CTEKIIA.
o HccnenoBanue cBOWCTB M300paKeHUH B JIMH3AX.
« HaOmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeUAJIBLHOH TEOPUU OTHOCHUTEJIbHOCTH

['pannLbl IPUMEHUMOCTH KJIACCUYECKOM MeXaHUKHU. llocTynaTel cnennanbHOM
TEOPUU OTHOCUTEIBHOCTH: WMHBAPUAHTHOCTH MOIYJS CKOPOCTH CBETa B
BAaKyyMe€, IPUHIUIT OTHOCUTEIBHOCTH DWHILITEWHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHHU U COKpPAIICHUE
JUTAHEL.

DHEprust U UMINYJIbC PEIATUBUCTCKON YaCTUIBI.

CBsi3p Macchl C DHEPrUEW M UMITYJIbCOM PENSTUBUCTCKOM YaCTHLBL. DHEPTHS
ITOKOS.



Paznen 7. KBantoBasi puzuka
Tema 1. Dj1eMeHTHI KBAHTOBOM ONTHKH

®oronsl. Popmyna [lnanka cBa3u sHEprun GOTOHA C €r0 YaCTOTOU. DHEPrus U
UMITYJIBC (DOTOHA.

OtkpeiTie U uccinenoBanue doroddpdexra. OnbiTel A. I'. CTonmeroBa. 3aKOHBI
doTtordpdexra. YpaBuenue DitHmrerina s potodddexra. «KpacHas rpaHuia»
doTordexra.

JlaBnenue ceera. OnwiTel I1.H. JleGenena.
XHUMHYECKOE JICUCTBHUE CBETA.

TexHuueckue YCTpOfICTBa N IIPAKTHYCCKOC IIPUMCHCHHC!: (bOTOBHeMCHT,
(bOTOIIaT‘-IHK, COJIHCYHAasA 6aTape;1, CBCTOOMOM.

JleMoHCTpauuu

®doT03(¢QdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.
WccnenoBanue 3akoHOB BHelHEro GpoTtoaddekra.
CBeToaunosn.

Conneunas Oarapest.

Tema 2. CTpoenne aTroma

Mopens aroma Tomcona. OmbiThl Pesepdopma mo paccesHuio o -4acTHIL.
[lmanerapuas mozens aroma. Ilocrynmarsl bopa. M3snydenune m moriomeHue
(OTOHOB MpHU NEpPEXoAe aTroMa C OJHOTO YPOBHSI SHEPTrUM Ha Jpyroil. Bujsl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aToMa BOJAOPOJIA.

BonHoBeie cBoiictBa yactun. Bomubl ne bpoina. KopryckyaspHO-BOJIHOBOM
Tyaau3M.

CrioHTaHHOE U BBIHYKIACHHOC U3JTYyUCHHUC.

TexHuyeckne yCTpOMCTBA W IPAKTHYECKOE IIPUMEHEHME: CIIEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbIN KOMIIBIOTED.

JleMoHCTpauuu

o Mogens onbita Pezepdopra.
o OrnpeneneHne IIUHBI BOJHBI JIa3e€pa.
o HaGmoneHue mMHeHYaTHIX CIEKTPOB U3ITYUYCHHUSI.



o Jlazep.

Y4eHnueCcKuil IKCIEPUMEHT, TAOOpaTOpHbBIE PadOTHI
o HaOmronenue nuHEHYaTOTO CIIEKTpA.

Tema 3. ATomHOe sIApO

OKCIEpUMEHTHI, JO0KA3bIBAIOIINE CJOXKHOCTb CTpoeHus sapa. OTKpeITHE
panuoaktuBHOCTH. OmbiTel  Pe3epdopna 1o  ompeneneHHio  cocTaBa
paanoakTUBHOrO wu3nydeHus. CpoicTtBa anb(a-, Oera-, ramMmma-u3JIy4CHHs.
BnusiHre paguoakTHBHOCTH Ha KHUBBIE OPraHU3MBI.

OtkpeiTHE TIpOoTOHa W HeWTpoHa. Hykionnas mogjenb sigpa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M3oromnsl.

Anbda-pacnan. OJEKTPOHHBIM W TO3UTPOHHBIM Oera-pacnan. [ amma-
U3ITy4EHHE. 3aKOH paJl0aKTUBHOIO pacnaza.

DHeprus CBsA3M HYKJIOHOB B sifipe. SAnepHblie cuibl. Jledext maccel sapa.
Anepnsie peakuuu. [lenenue u cuHTE3 AI€EP.

Anepnwiii peaktop. TepMmosaepubiii cuHTe3. I[IpoOreMbl U TEPCHEKTUBBI
SIEPHON SHEPrETUKH. DKOJIOTHUYECKNE ACTIEKTHI SEPHON IHEPTETHKHU.

DneMeHTapHble YacTULlbl. OTKPBITHE MO3UTPOHA.
MeToap1 HaOJIIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHULL.
@yH/1TaMEeHTaJIbHbIE B3aUMOJAeHCTBUS. ENUHCTBO (pu3nuecKoi KapTUHBI MUpA.

TexHuyeckne ycTpoWCTBa M MPAKTUYECKOE IMPUMEHEHHUE: O3UMETpP, Kamepa
Buiibcona, simepHbIit peakTop, aToMHas 6omoa.

JleMoHCcTpanuu
o CueTynkK MOHUBHUPYIOUIUX YACTHULI.
Y4yeHn4ecKuil SKCIIEPUMEHT, JIa00paTOpPHBIC PaOOTHI
o HccrnenoBanue TpekoB 4acTHIL (M0 TOTOBBIM (OTOrpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH



Oranbl pa3BUTHA acTpOHOMHH. [IpuKiiaqHOE M MHPOBO33PEHUECKOE 3HAUYECHHE
aCTPOHOMHUMU.

Bun 3Besgnoro Heba. Co3Be3naus, sSpKUE 3BE3JIbl, IUIAHETHI, UX BHIUMOE
JIBIDKEHUE.

ConHeuHas cucTeMma.

Connue. ConHeuHasi akTUBHOCTh. Mctounuk 3Heprun CosHIa U 3BE3]1. 3BE3/IbI,
WX OCHOBHBIC XapaKTepUCTHKU. JlmarpamMma «CHEKTpalbHBIA KJace —
CBETHMOCTB». 3Be€3/bl INIAaBHOM IOCJIEA0BATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTB» JIJISI 3B€3]] TJIaBHOM IOCJeA0BaTEILHOCTH. BHYTpeHHEee CTpoeHue
3Be3/1. COBpEMEHHBIC MPEJICTABICHUS O IIPOUCXOXKIECHUU U 3BotoIKu CoJtHIIa
1 3B€3]]. DTaIlbl )KU3HHU 3BE3I.

Mueunsiii I[lyte — nHama [amaktuka. Ilonoxkenne m nBwxkenue ConHua B
lamaktrike. Tumel ramakTvk. PaguoranakThKd W KBazapbl. UepHbIE ObIPHI B
SIpax rajlakTUK.

Bcenennas. Pacmiupenune Bceenennoit. 3akon Xa0O0na. PazOeranue raiakTuk.
Teopus bonbiioro B3peiBa. PEMKTOBOE U3ITyUEeHUE.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.
Hepetennsie mpo0sieMbl aCTPOHOMUMU.
Yyennueckue HaOIIOICHUS

HaGnroneHuss HEBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMITHIOTEPHBIX
NPWIOKEHUN JUISI  ONpPEACNICHUs] TIOJNIOKEHHUS] HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHbIE co03Be3/iusg (CeBEepHOro moJymapusi U SpKHe
3BE3/bI.

Hab6nronenus B Teneckon Jlynsl, mianet, Maeuynoro [lyTu.
O0o0maroniee MOBTOPEHUE

Ponp ¢u3uku u  acTpoHOMHMM B HKOHOMHMYECKOH, TEXHOJOTHYECKOMH,
COLIMAJIBHOM M 3THYECKOM cdepax HesATEIbHOCTH YEJIOBEKAa, POJIb U MECTO
bU3UKM W aCTPOHOMHMHM B COBPEMEHHOW HAy4YHOW KapTHHE MHpaA, POJIb
dbu3udyeckor Teopuu B POpMUPOBAHUU TIPEACTABICHUN 0 (PU3NUECKON KapTHUHE
MHpa, MECTO (PU3NYECKOW KApTUHBI MHpa B OOIIEM psAIy COBPEMEHHBIX
€CTEeCTBEHHO-HAYUHBIX MPEACTABICHUMN O IPUPOJIC.

MexknpeaMeTHbIE CBA3H



Nzyuenne xypca pusuku 6a30Boro ypoBHs B 11-M Kjacce OCyIIECTBISIETCS C
YYETOM COJEPKATEIBHBIX MEKIIPEIMETHBIX CBSI3€M C KypcaMU MAaTEMaTHKH,
OMOJIOTMH, XUMHH, Teorpadru U TEXHOJIOTUH.

MG}KHPGILMCTHI)IG IMOHATHA, CBA3AHHBIC C HMU3YYCHUCM MCTOAOB HAYYHOI'O
ITIO3HAaHUA: SABJICHHC, HaquLIfI (l)aKT, T'HII0TC34, (1)I/I3I/ILICCK351 BCJIMYHNHA, 3aKOH,
TCOpUA, Ha6J'IIOI[eHI/IC, OKCIICPUMCHT, MOACIIMPOBAHUC, MOACIIb, U3BMCPCHUC.

MatemaTHKa: peleHrue CUCTEMbl YpaBHEHUH, TPUTOHOMETPUICCKUE (QYHKITUU:
CUHYC, KOCHHYC, TaHI€HC, KOTAaHTCHC, OCHOBHOE TPHUTOHOMETPHYCCKOE
TOYX/IECTBO, BEKTOPBI U MX MPOCKIIMK HA OCH KOOPJUHAT, CIOKECHHE BEKTOPOB,
HPOU3BOHBIC 3JCMECHTAPHBIX (DYHKIMH, MPU3HAKU MOJO0OUS TPEYrOJbHHKOB,
oTpeeeHIE TUIOIIAAN TNIOCKUX (GUTYp B 00BhemMa Tell.

buonorus: QJICKTPUYCCKHC ABJICHUA B JKHUBOM IMpupoJac, KojebaTeIbHbIC
JABHOKCHUS B YKMBOH NpHupoaAC, OITHYCCKHC SBJIICHUA B JKUBOU IMpHupoJac,
IIGI‘/JICTBI/IC paaranyry Ha JXKMBBIC OPIraHU3MEI.

Xumus: CTPOCHHUC aTOMOB H MOJICKYJI, KPUCTAJULIMYCCKAsA CTPYKTYpa TBCPIAbIX
TCJI, MCXaHHN3MbI O6p330BaHI/IH KpHCTEUIJIPI‘lGCKOﬁ PCUICTKH, CHGKTpaJIBHBII;’I
aHaJIn3.

['eorpadusi: MarHuTHBIE TOJIFOCA 3€MIIH, 3aJIEKH MarHUTHBIX Py, (hOTOChEMKa
36MHOW MOBEPXHOCTH, MPEJICKA3AHUE 3E€MIIETPSCCHU M.

TexHoJOrHus: JIMHUM  DJICKTPONEPEAUn, TEHEPATOP TMEPEMEHHOIO  TOKa,
3JIEKTPOJIBUTATEIb, MHAYKIIMOHHAS ME€Yb, pajap, paguoNpUEeMHUK, TEIECBU30D,
anTeHHa, TenedoH, CBY-meub, mpOeKIIMOHHBIN amnmapaT, BOJIOKOHHAS OITHKA,
CoJIHEYHas OaTapes.

IlnannpyemMbie pe3y/ibTaThl 0CBOCHUS POTPAMMbI

OcBoenune yueOHOro mpeamera «duszuka» Ha ypOBHE CpPEIHETO OOIIEero
obpazoBanus (0a30BBIE  YPOBEHb) JIOKHO OOCCIEYUTh  JIOCTHIKCHHE
CICAYIOIIUX JIMYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIIbHBIX
pPe3yJIbTaTOB.

JINYHOCTHBIE Pe3yJIbTATHI

JIM9HOCTHBIE PE3yNbTaThl OCBOCHUS y4ueOHOTo mpeameTa «Du3nkay TOHKHBI
OTpakaTh TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIMXCA PYKOBOJCTBOBATHCS
c(hOpMHUPOBAHHON BHYTPEHHEH MO3UIMEH JTUYHOCTH, CHUCTEMOU IIEHHOCTHBIX
OpUEHTAllUN, TIO3UTUBHBIX BHYTPEHHUX YOEKICHHI, COOTBETCTBYIOIIUX



TPAJUIIMOHHBIM HCHHOCTAM pOCCHI;'ICKOFO O6HIGCTB21, paCcIupCHUC JKU3HCHHOT'O
OIIbITA M OIIbITa ACATCIBHOCTH B IIPOLCCCC pCain3allil OCHOBHBIX HaHpaBHeHI/Iﬁ
BOCHHUTATEIILHOM ACATCIIBHOCTHU, B TOM YHCJIC B YaCTH:

1) rpaaIaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAKIAHCKOW IMO3UIIUU O0Yy4aromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUHCKOTO OOIIECTBA;

IIPUHATHC TPpaIUuIIMOHHBIX O6H.[€‘-I€J'IOBC‘-ICCKI/IX TF'YMaHUCTUYCCKUX )51
ACMOKPATHYCCKUX HGHHOCTCfI;

TOTOBHOCTh BECTHM COBMECTHYIO HESITEIBHOCTh B HHTEpPECAX TPaKIaHCKOTO
o011ecTBa, y4acTBOBATh B CAMOYIIPaBJICHUHU B 00pa30BaTEIbHON OpraHU3aluu;

YMCHHC BSaHMOHCﬁCTBOBaTB C COOMaJIbHBIMU HHCTUTYTaMM B COOTBCTCTBHU C
nx (I)YHKHI/ISIMI/I N Ha3HAYCHHCM,

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOM JEATEIBHOCTH;
2) NaTPUOTUYECKOT0 BOCIIUTAHMS:
c(hOpPMHUPOBAHHOCTH POCCUMCKON IPaskIaHCKOM UJIEHTUYHOCTH, TATPUOTU3MA;

EHHOCTHOE OTHOILIEHHE K TOCYJApCTBEHHBIM CHMBOJIAM, JOCTHKEHUAM
POCCUHCKHUX YUEHBIX B 00JIaCTH (PU3UKU U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:
c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTh OLICHMBATh CHUTYallMI0O WU TPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPHUEHTHUPYACh HA MOPAJIBHO-HPABCTBEHHBIE HOPMBI M IEHHOCTH, B TOM YHUCJIE B
NEATEIIbHOCTH YYEHOT0;

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYHBOTO OYAYIIETO;
4) 3¢TeTHYECKOro BOCIIUTAHMUSI:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYAs ICTETHUKY HAYYHOIO TBOPYECTBA,
npucyuiero pu3nyeckoil Hayke;

5) Tpy10BOr0 BOCIIMTAHMS:



MHTEpPEC K pa3anuHbIM chepam npodheccnoHalbHOM 1eATeIbHOCTH, B TOM YHCIIe
CBSI3aHHBIM C (PM3UKON M TEXHUKOM, YMEHHE COBEpIIATH OCO3HAHHBIN BBIOOP
Oyayuiei npodeccuu U pearn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJIaHbL;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHHIO M CaMOOOpa30BaHUIO B 00J1acTU
($U3MKHN Ha TPOTSKEHUH BCEU KHU3HU;

6) ’K0JI0rH4eCKOro BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh SKOJOTUYECKOM KYJIbTYpbl, OCO3HAaHUE TIJ00aJIHLHOTO
XapakTepa 3KOJOTHUYECKUX MpobIieM;

IJIAHUPOBAHKUE U OCYIIECTBIICHUE JECHUCTBUU B OKPYXKAIOIIEH Cpele Ha OCHOBE
3HAHUA LIeJIE YCTOMYMBOrO pa3BUTHS YE€JIOBEUECTBA;

pACIIMPEHUE OIBITA JEATEIBHOCTH SKOJOTMUYECKON HAIIPABJICHHOCTH HA OCHOBE
MMEIOIIUXCSl 3HAaHUM 110 (DU3UKE;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOPMHUPOBAHHOCTh  MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HaHWE UEHHOCTH HAy4YHOM JesATEeNbHOCTH, TOTOBHOCTH B IIpoOliEcce
M3y4eHus: (PU3MKM OCYIIECTBISATH HPOECKTHYI0 U  HCCIEAOBATENbCKYIO
NEeATENbHOCTh NHNBUIYaJIbHO U B TPYyIIIIE.

MeTanpeamMeTrHbie pe3yJbTaThl
ITo3HaBaTe/ibHbIEC YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBUSA
Ba3oBble Jiornyeckue 1eficTBHA:

e CAMOCTOSITENILHO (OPMYJIUPOBATh U AaAKTYaJIU3UpOBaTh MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

o OIpPEIEIIAThH LU ASATEIbHOCTH, 33/1aBaTh NapaMETPbl U KPUTEPUU UX
JOCTUKEHNS,

o BBIBJISATH 3aKOHOMEPHOCTHM M IIPOTHUBOPEYMS B paccMaTpPUBAEMbIX
bu3NUeCcKuX SIBICHUSIX;

o pa3pabaTbiBaTh IUTAH pEIICHHS MNpoOJEMbl € Y4YETOM aHalu3a
MMEIOLIMXCS MATEPUAIIBHBIX U HEMATEPUAIIBHBIX PECYPCOB;

o BHOCHTb KOPPEKTHBBI B JEATEIbHOCTb, OLEHHUBAaTh COOTBETCTBUE
PE3yJIbTaTOB LIEJISIM, OLICHUBATH PUCKHU MTOCIEACTBAN IEATENBHOCTH;



e KOOPIWHHMPOBATH U BBIMOJHATH PAOOTy B YCIOBUSX PEATBHOTO,
BUPTYaJIbHOTO 1 KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBHS,

e pa3BHBaTh KpPEATUBHOE MBINUICHUE TP PEIICHUN >KU3HEHHBIX
pooJieM.

ba3oBble ucciieoBarTe/bCKHe AeiiCTBUS.

e BJAJCTh HAYYHOM TEPMHUHOJIOTHEH, KIIOYEBBIMU TMOHATUSMUA U
MeToaaMu (PU3NIECKON HAYKU;

o BJAJETh HABBIKAMH  Yy4E€OHO-HUCCIENOBATEIIbCKOW U MPOEKTHOU
JESTEIIbHOCTH B 00J1acTH (DU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJIOB peIICHHs 3aaad (U3HIECKOTO
COJIEpKaHUsl, MPUMEHEHHIO Pa3IMIHBIX METOI0B TTO3HAHWS,

e BJAJCTh BUJAMHU JCITEIBHOCTU IO TOJYyYEHHUIO HOBOTO 3HAHUA, €r0
WHTEpIpeTaluy, MNpeoOpa3oBaHUI0 W TMPUMEHEHUIO B Pa3IUYHBIX
y4eOHBIX CUTYallUsIX, B TOM YHCIIE MPU CO3/IaHUH YYEOHBIX MMPOCKTOB B
00JacTH (PU3HKHY;

e BBIIBIIATH NMMPUYMHHO-CIICACTBEHHBIC CBS3M U aKTYaJU3UPOBAThH 3a/ady,
BEIJIBUTATh THIIOTE3Y €€ PEIICHHsS, HaXOAUTh AapTyMEHTBI IS
JI0Ka3aTeNbCTBA CBOMX YTBEPXKICHHM, 3alaBaTh MapaMeTpsl U
KPUTEPHUH PCIICHUS;

e QHATM3HUPOBATH MOJYYCHHBIE B XOJE PEIICHUS 3aJa4l PEe3yJIbTaThl,
KPUTUYECKA  OIEHWBATh HMX  JIOCTOBEPHOCTh, IPOTHO3UPOBATH
U3MEHEHHUE B HOBBIX YCIIOBUSIX;

e CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIC 3aJja4l B 0Opa3oBaTEIbHOU
NEeSATEeILHOCTH, B TOM YHCIIC TIPH U3yYeHUH (PU3UKH;

e JIaBaTh OIICHKY HOBBIM CUTYAIlUsIM, OIICHUBATh TPHUOOPETEHHBIN OTIBIT;

e YMETh MEPEHOCUTh 3HAHUS TO (PU3MKE B TPAKTUUYECKYIO 00JIacTh
KU3HEIEITCIIbHOCTH;

e YMETh HHTCTPUPOBATH 3HAHUS W3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

e BBIBUTATh HOBBIC HJCH, TMpeIaraTb OPWUTHHAIBHBIC TIOAXOABI U
pereHus;

e CTaBUTh NPOONEMBI U 3a/Jauyu, JOIMYCKAIOUIUEe aJlbTepHATHUBHBIC
peIICHHUS.

Pabora ¢ unpopmaumeii:

e BJAQJCTh  HaBbIKAMU  MOJy4YyeHUd  HUHOpMamuu  (PU3UYECKOIrO
COIEp)KaHMSI W3 HCTOYHUKOB PAa3HbBIX THIIOB, CaMOCTOSITEIBHO
OCYILLIECTBIJISITh TOUCK, AHAM3, CHUCTEMATHU3ALUI0 M HHTEPIPETALUIO
uH(OpMAaIUHU PAa3IMYHbIX BUIOB U (DOPM MpPeCTABICHUS;

¢ OILICHHBATh JOCTOBEPHOCTh HHPOPMALIUK;



¢ HCMOJBb30BaTh CpPEACTBA HH(POPMALMOHHBIX M KOMMYHHKaIIMOHHBIX
TEXHOJOTUA B PEIICHHWH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3AIMOHHBIX 33/1a4 C COOJIOICHHEM TpPeOOBAHUN >PrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBI, PeCypcocOepeKeH s], MPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIITMOHHON O€30I1aCHOCTH;

¢ CO3/1aBaTh TEKCThI PUIUYECKOTO COJEPKaHUSI B pPa3NUYHBIX (hopmaTax ¢
y4eTOM Ha3HadyeHHs WHGOpPMAIMU U 1EJIeBOM ayIUTOpHUH, BBIOWMpas
ONTUMAJIBHYIO (POPMY TPEICTABICHUS U BU3YyaIH3AIIH.

KoMMmyHMKaTHBHBbIE YHHBEpPCAJbHbIE Y4eOHbIE 1eCTBUS:

e OCYILECTBIATH OOILIEHHME HA Yypokax (U3MKM U BO BHEYPOUHOH
NESTEIIbHOCTH;

e pacmo3HaBaThb NPEINOCHUIKM KOHQIMKTHBIX CHUTyallud U CMSIr4aTh
KOH(JIUKTHI;

e Ppa3BEepHYTO U JIOTMYHO M3JaraTh CBOIO TOYKY 3pEHHUS C
MCTIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

o TOHMMATh W  HCIONB30BaTh MNPEUMYIIECTBA  KOMAaHIHOM U
WHIUBUYAIbHON paOOThI;

¢ BBIOMPATH TEMAaTUKY M METO/bI COBMECTHBIX JCHCTBHI C y4€TOM OOIINUX
MHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jieHa KOJUIEKTHBA,;

o TPUHUMATH 1EAH COBMECTHON JESTENbHOCTH, OPTraHU30BHIBATh U
KOOPAMHHUPOBATh ACUCTBHS 1O €€ OCTIKEHHUIO: COCTABISATH IUIAH
NEHCTBUM, paclpeaensTs poJii C YYEeTOM MHEHUH YYaCTHUKOB,
00Cy>KIaTh pe3yJIbTaThl COBMECTHON padOTHI;

¢ OLIEHMBATh Ka4eCTBO CBOETO BKJIAJla M KaKJOT0 y4aCTHHKA KOMaHIbl B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

o TMpejularaTh HOBBbIE MPOEKTHI, OLEHUBATh WUJIEUM C IMO3ULUU HOBU3HBHI,
OpPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

¢ OCYUIECTBJISATH MO3UTHUBHOE CTPATETMUYECKOE MOBEACHHE B Pa3IMYHBIX
CUTyallusiX, TMpPOSABIATH TBOPYECTBO W  BOOOpakeHHE, OBIThH
UHUIMATUBHBIM.

PeryiasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIC 1eiiCTBUSA
Camoopranusanus:

e CaMOCTOSATENILHO OCYIIECTBIIATh ITO3HABATEIIbHYIO JCATCIHHOCTh B
00nacTH (U3MKH W aCTPOHOMHH, BBISBISATH IMPOOJIEMBI, CTaBUTh M
dbopMyIMpOoBaTh COOCTBEHHBIE 3a1a4H;

e CaMOCTOATEIIBHO  COCTaBJISITh  IJIAaH  PEIICHUS  pPacUeTHBIX |
KA4eCTBEHHBIX 3a/1a4, IUIAH BBITOJIHCHUS TMPAKTHYECKOM pPaboTHI ¢
Y4€TOM HMEIOIIUXCSI PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
MPEANOYTCHUM;



o J1aBaTh OLICHKY HOBBIM CUTYalUsIM;

e pacmpsATH paMKH Y4eOHOro TmpeaMeTra Ha OCHOBE JIMYHBIX
MPEINOYTCHUM;

e JENIaTh OCO3HAHHBIM BBHIOOpP, APTyYMEHTHUPOBATH €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTH 32 PEIICHHUE;

o OIIEHUBATh MIPUOOPETCHHBIN OIIBIT;

e CIIOCOOCTBOBAThH (DOPMUPOBAHUIO U MPOSBICHUIO IPYIUIIUA B 00JIaCTH
(U3UKH, TTOCTOSHHO IMOBBIIIATH CBOM 00pa30BaTE/IbHBIN U KYJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, SMOIUOHAJIbHBbIN HHTEJIEKT:

e JaBAaThb OILICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHBBI B
JESATENBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEISAM;

e BJAJCTh HABBIKAMHU [IO3HABATEIbHOM peQIEeKCUU Kak OCO3HAHUS
COBEpILIAEMBIX  JEUCTBUM W  MBICIUTEIBHBIX  MPOLIECCOB, HX
pe3yJIbTaTOB U OCHOBAHUM;

e HCIIOJB30BaTh MpUEMbl pedieKCUU 7l OLEHKW CHUTYallMH, BbhIOOpa
BEPHOTO PELICHUS;

¢ YMETh OLICHUBATH PUCKHA U CBOCBPEMEHHO MPUHUMATH PEUICHUS IO UX
CHIKCHUIO;

o IPUHUMATh MOTUBBI M ApPTyMEHTHI JPYTUX I[PHU AHAIN3E PE3YJIbTATOB
JESITETbHOCTH;

o TPUHUMATH CeOsl, MOHUMAs CBOU HEJIOCTATKU U JIOCTOMHCTBA;

o IPUHUMATh MOTUBBI U ApPryMEHTHI JPYIUX IPU aHAINA3E PE3YJIbTATOB
JIESITENBbHOCTH;

« TIPU3HABATh CBOE MPABO U MPABO APYTUX HA OLIUOKH.

B mpormiecce mocTmkeHUST TUYHOCTHBIX PE3yJbTaTOB OCBOSHUS MPOTPAMMBI 10
bu3uke IS YpPOBHA CpeIHEro ooOimero oOpa3oBaHus Yy OOydaroluxcs
COBEPIIICHCTBYETCS AMOITMOHATBHBIN WHTEJUICKT, TIPEAMOIaT AFO T
c(hOpMHUPOBAHHOCTH:

e CAMOCO3HAHMS, BKJIIOYAIOLIETO  CIOCOOHOCTh  IMOHUMAaThb  CBOE
HSMOLIMOHAJIIBHOE  COCTOSIHWE, BUJAETb  HAlpaBJICHUS  Pa3BUTHUS
COOCTBEHHOW AMOITMOHANILHOM Cepbl, ObITh YBEPEHHBIM B ce0€;

o CaMOpPETYJIMPOBaHUS,  BKJIIOYAIOLIETO  CAMOKOHTPOJIb,  yYMEHHE
IPUHUMATh OTBETCTBEHHOCTh 3a CBOE€ IIOBEJEHUE, CIOCOOHOCTh
aIanTUPOBAThCA K OMOLMOHAIBHBIM W3MEHEHHSIM W TPOSBISTH
IrMOKOCTb, OBITh OTKPBITBIM HOBOMY;

e BHYTPEHHEM MOTHUBALMU, BKJIIOYAIOLIEH CTPEMIIEHUE K JOCTHMIKEHUIO
HeMH U yCIeXy, ONTHMH3M, MHHIIMATHUBHOCTh, YMEHHE JEHCTBOBATH
HUCXOS U3 CBOMX BO3MOKHOCTEH;



e OMIIATUH, BKIIOYAIOIICH CHOCOOHOCTh TOHUMATh AMOIMOHAIBHOE
COCTOSIHUE NIPYTUX, YYUTHIBATH €T0 IMPH OCYIIECTBICHUH OOIICHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

e COIMAJIBHBIX HAaBBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTh BBICTPAWUBATH
OTHOIIICHUSI C JIPYTUMU JIOABMH, 3a00TUTKCS, MPOSBISATH UHTEPEC U
paspemnaTh KOH(QIUKTHI.

IIpenmeTHbIe pe3yabTaThl
10-i xkiace

K konmy ob0yuyenus B 10-mM KJjacce MpeaMETHbIE Pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y O0YHAIOUTUXCSI YMEHHIA:

o JIEMOHCTPUPOBAaTH Ha TMpUMEpax poJib M MeCTO (U3HKU B
GbopMUPOBAHUM COBPEMEHHON HAy4YHOM KapTHUHBI MUpa, B Pa3BUTUU
COBPEMEHHOW TEXHUKHU M TEXHOJIOTHUH, B TPAKTUYECKON JEATEIBbHOCTH
JIIOJICH;

e YUYUTBHIBATh T'PAHUIIBl MPUMEHEHUS] U3YYCHHBIX (DU3UUECKUX MOJEIICH:
MaTepuaibHas TOYKa, MHEPIMAIbHAs CHUCTeMa OTCYeTa, aOCOJIIOTHO
TBEPJIOE TEJIO, UJICATIbHBIN a3, MOJEIU CTPOCHUS T'a30B, KUIKOCTEH U
TBEPIABIX TEJ, TOYEUYHBIA HIEKTPUUYECKUN 3aps] NpH PELICHUH
bu3nUecKux 3aaay;

e pacmo3HaBaTh (uU3MUECKUE SBJICHHS (MPOLECChl) U OOBACHATH UX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJEKYISIPHO-KUHETUYECKOU TEOpUHU
CTPOCHHMSI  BEIIECTBA M  JJIEKTPOAMHAMUKHU:  pPABHOMEpPHOE U
PaBHOYCKOPEHHOE TPSIMOJIMHEWHOE NBWXKEHUE, CBOOOJHOE MaJCHUE
TeJ, JBW)XXEHUE MO0 OKPY>KHOCTHU, HWHEPIUS, B3aUMOJCHCTBUE Te,
nuddy3usi, OpOyHOBCKOE JTBUKEHHUE, CTPOCHHE JKUIAKOCTENH U TBEPJIbIX
TeJ, U3BMEHEHHE 00beMa TeJl MPU HArpeBaHUU (OXJIAKICHHUH ), TETJIOBOE
paBHOBECHE, UCMAPEHUE, KOHJCHCAIMS, IJIaBJICHUE, KPUCTAUIM3aLus,
KUIIEHUE, BJIAXKHOCTh BO3AyXa, MOBBIIICHUE JABIICHHS Ta3a IpPU €ro
HarpeBaHUM B 3aKPbITOM COCYJZle, CBSI3b MEXIy MapameTpaMu
COCTOSIHUS ra3a B M30IPOLECCax, ANEKTpU3alus Tel, B3aUMOICHCTBHE
3apsIi0B;

e OMHCHIBATH MEXAaHUYECKOE JBWKEHHUE, HCIONB3ysd (U3ndecKue
BEJIMYMHBI: KOOpJAHWHATA, MyTh, MNEPEMEUIEHUE, CKOPOCTh, YCKOPEHHUE,
Macca Tela, CuJa, WMIYJIbC TeJa, KUHETUYECKash DHEpPrus,
MOTEHIIUAJIbHASL DHEPrus, MEXaHuueckas paboTa, MeEXaHHYeCKas
MOIITHOCTh; MPHU OMUCAHUM TTPABWIBHO TPAKTOBATh (DU3NUYECKUN CMBICIT
UCIIOJB3YEMbIX BEJIWYMH, WX OOO3HAUYECHHUS U CIAUHUIIBI, HAXOJIUThb
dbopMmyIibl, CBA3BIBAIONINE TAHHYIO (DU3UUYECKYI0 BEJIMUUHY C JAPYTUMU
BEJIMYMHAMU;



¢ ONUCHIBaTh U3YUYEHHBIE TEIUIOBBIE CBOKCTBA TEJI U TEIUIOBBIE SIBJICHHS,
UCTIONB3Ys (M3MUECKHE BEIMYHMHBI: JaBJICHHE Tra3a, TeMmIeparypa,
CpEIHsAs] KWHETUYECKAs] JHEPrusi XAaOTHYECKOrO JBMXKEHHUS MOJIEKYJI,
CPEIHEKBaJpaTUYHAsl CKOPOCTb MOJEKYJ, KOJWYECTBO TEIUIOTHI,
BHYTPEHHSS dHEprus, padoTa rasza, kodGUIKUEHT MOJIE3HOTO JEHCTBUS
TEIUIOBOTO  JIBUTaTeNs; IIPpU ONMCAHUM IPABWIBHO TPaKTOBAaTh
(u3NYECKUN CMBICT HCIIOJNb3YyEMBIX BEJIUYMH, UX OOO3HAYEHUS MU
€IMHULbI, HAXOIUTh (POPMYJIbI, CBSA3BIBAIOLINE JAaHHYIO (PU3NYECKYIO
BEJIMYMHY C APYTMMH BEINYHHAMY;

e ONNCHIBATH H3YYCHHBIE JJIEKTPUYECKUE CBOWCTBA BEIIeCTBA U
DIIEKTPUYECKUE  SBJICHUS (TMPOIECCHI), HUCHONB3YyS  (U3UUYECKUE
BEJINYMHBL: ANEKTPUYECKU  3apsl,  DJIEKTPUYECKOe  IMOoJIe,
HaIPSHDKEHHOCTh  TOJIsS, TOTEHUMal, Pa3HOCTh MNOTEHIMAJIOB; MpHU
ONMKMCAHUM MPABWIBHO TPAKTOBATh (PU3NYECKUI CMBICT MUCIOJIb3YEMbIX
BEJIMYMH, HUX OOO3HAYE€HHMs W E€IWHHUIBI; YKa3blBaThb (HOPMYJIbI,
CBA3BIBAIOLIME  JAHHYK0  (PU3WYECKYI0 BEIUYUHY C  JAPYTUMHU
BEJIMYMHAMU;

e AHANM3UPOBATh (PU3MUECKHE MPOLECChl U  SBJICHUS, HUCIOJbB3YS
¢u3nyecKue 3aKOHbI U MPUHIIMIIBL: 3aKOH BCEMUPHOTO TAToTeHUs, |, 11
u |1l 3akonsl HploTOHA, 3aKOH COXpaHEHHsS MEXaHUYECKOW SHEpruu,
3aKOH COXPaHEHUS UMITYJIbCA, IPUHLUII CYNEPIIO3UIUN CHII, TPUHLIUI
paBHOIIpaBUs HHEPUMAIBHBIX CHUCTEM  OTCYETa, MOJIEKYJISIPHO-
KMHETHUYECKYIO TEOPUIO CTPOEHHS BEIECTBA, Ia30BBIE 3aKOHBI, CBA3b
CpelHE KHUHETHMYECKOM SHEPrHH TEIUIOBOTO JABM)KEHHUS MOJIEKYJ C
aOCOJIFOTHON TeMIlepaTypoil, MEpPBbI 3aKOH TEPMOJUHAMHKHU, 3aKOH
COXpaHEHUsl DJEKTPUYECKOTo 3apsiia, 3akoH KyloHa, mpu 3ToM
pasnuyaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MaTeMaTHYEeCKOe
BBIPKEHUE U YCIIOBUS (FPAHUILIbI, 00JACTH) MPUMEHUMOCTH;

o OOBSACHATH OCHOBHBIE MPUHUMUIIBI JEUCTBHS MAalllUH, TPUOOPOB H
TEXHUYECKUX YCTPOWCTB; pas3iuyarh YCJIOBUA MX 0€30MacHOro
VCITOJIB30BAHUS B IIOBCEHEBHOM )KU3HU;

e BBINOJHATH 3KCIIEPUMEHTHI [0 MCCIEAOBAHUIO (PU3NYECKUX SIBICHUN U
IIPOLIECCOB C MCIOJIB30BAHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHUH, ITPU
aToM (QopMylnupoBaTh TpoOiemMy/3agady W TUMOTE3Y Yy4eOHOTO
IKCIIEPUMEHTA, coOupath  YCTAHOBKY U3  HPEIIOKEHHOIO
000py10BaHUsl, MPOBOJIUTH OMBIT U (POPMYJIUPOBATH BHIBOBI;

¢ OCYUIECTBJISATH NPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3UUECKUX BEIUYHH,
IIPU 3TOM BBIOMPATH ONTUMAJIBHBIN CIOCOO U3MEPEHUS U UCIIOJIb30BaTh
V3BECTHBIE METO/IbI OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

e HCCJENOBATh 3aBUCUMOCTH MEXAY (PU3NYECKUMH BEIMUYMHAMH C
UCIIOJIb30BAaHUEM TPSIMBIX HU3MEPEHUM, MPU 3TOM KOHCTPYHUPOBATh
YCTaHOBKY, (PUKCHUPOBATh pE3yibTaThl MOIYYEHHON 3aBHCHUMOCTHU



(GU3UMYECKUX BEJIMYMH B BUJE TaOIUIl U rpadMKOB, JAeIaTh BHIBOJIBI 11O
pe3ynbTaTaM MCCIICIOBAHUS;

o coOmomaTh mTpaBwia  0O€30mMacHOr0  TpyJda TNpU  TPOBEICHUU
UCCIENOBAHUA B paMKaXx yd4eOHOro HSKCIHEpPUMEHTa, Y4YEOHO-
UCCIICIOBATENILCKONH M TPOCKTHOW JCSITEILHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIbHBIX YCTPOUCTB U JIA0OpaTOPHOTO 000PYAOBAHNUS;

e pemaTh pacyeTHBIC 33/la4Ml C SBHO 3aJaHHON (HU3MUECKON MOJETBIO,
UCTIONB3YS (PU3MYECKUE 3aKOHBI M TPHHIMIIBI, HA OCHOBE aHaIHM3a
yCIIOBUSL  3a/J]auyd  BBIOMpATh  (PU3MYECKYI0 MOJETb, BBIICIATH
dusznyeckrue BENIWIUHBI U (HOPMYIIBI, HEOOXOIUMBIC AJIs €€ PEIICHUs,
IIPOBOJIUTH PACUCTHI U OIEHWBATHh PEATHHOCTH MOTYYCHHOTO 3HAYCHUS
(bU3UYECKON BEIIMUNHBI,

e pemath KauyeCTBECHHBIE 3a/1auu: BBICTPAMBaTh  JIOTHYECKHU
HEMTPOTUBOPEUYMBYIO IIETIOYKY PACCYKICHUN C OMOPON Ha M3YyYCHHBIC
3aKOHBI, 3aKOHOMEPHOCTH U (PH3NUECKUE SIBIICHUS,

e WCIIOJI30BaTh TMPU  PEIMIEHWH Y4EOHBIX 3a7a4  COBPEMEHHBIC
WHOOPMAITMOHHBIC TEXHOJIOTHMH JUISI TIOMCKA, CTPYKTypHUPOBAHUS,
WHTEPIpPETAlUd U TPEACTaBICHUS y4eOHOM M HayYHO-TIOMYJISIPHOU
uH(pOpMAaIUK, MOTYYEHHON W3 Pa3IUYHBIX HUCTOYHUKOB, KPUTHUYECKU
aHAJIM3UPOBATh MOJy4yaeMyIo HH(POpMaIIHIO;

o TPUBOJUTH TMPUMEPHI BKIAJAa POCCUUCKUX M 3apyOEKHBIX YUCHBIX-
GU3MKOB B pa3BUTHE HAYKH, OOBSICHEHHE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

e WCIIOJIb30BaTh TEOPETUYECKHE 3HAHUA MO (PU3WKE B IOBCEIHEBHOU
KU3HU JJ1s1 oOecrieueHus: 0€30MacCHOCTH MpH OOpaIlleHUH ¢ TpUOopaMu
U TEXHUYCCKUMU YCTPOMCTBAMH, JJISI COXPAHCHHS 3I0POBbS U
COOJTIOIEHUST HOPM 3KOJIOTUYECKOTO TTOBEJICHUS B OKPYKAIOIICH cpeie;

o paboTaTh B TPYMIE C BHINOJHEHUEM PAa3IMYHBIX CONUAIBHBIX POJICH,
IUIAHUPOBATh  pabOTy  TPYNIbI,  PalMOHAIBHO  PacTIpeaeisaTh
O00S3aHHOCTH W IUIAHUPOBATh JIEATETLHOCTh B HECTAHIAPTHBIX
CUTyallMsiX, aJeKBaTHO OILIEHUBATh BKJIAJ KaXKJIOTO M3 YYaCTHHUKOB
TPYIIIIBI B peIIEHNEe pacCMaTpUBaeMOU MPOOIIEMBI.

11-i kiaace

K kxoHny o0Oyuenus B 11-M KJjacce npeaMeTHblE pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCSI YMEHHIA:

o JEMOHCTPHPOBATH Ha IIpUMEpax pPOJIb HM MeCTO (HU3HKH B
GbopMUPOBAHUM COBPEMEHHON HAy4YHOM KapTHUHBI MHUpa, B Pa3BUTUU
COBPEMEHHOW TEXHUKHU Y TEXHOJIOTMU, B MPAKTUYECKOU AEATEIbHOCTH
JIIOJIeH, 1IEJIOCTHOCTh U €IMHCTBO (PU3UYECKON KapTHUHBI MUPA;



e YYHUTHIBATh T'PAHUIIbI IPUMEHEHUS U3YYECHHBIX (DU3MUYECKHX MOJENEH:
TOYECYHBIM JJIEKTPUUYECKUM 3apsf, JIyd CBETA, TOYEYHBIM HCTOYHUK
CBETa, siiepHasi MOJIeNIb aTOMa, HYKJIOHHAsI MOJIEIb aTOMHOTO Siipa MpH
pereHnn (GU3NIECKUX 3a]1a4;

e pacrmo3HaBaTh (u3MUecKue SBJICHUS (MPOIECChl) U OOBACHATh UX Ha
OCHOBE  3aKOHOB  DJJIEKTPOJAMHAMUKA U  KBAHTOBOM  (PU3HKMU:
ANIEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XHMHUYECKOE,
MarHuTHOE nercTBUA TOKa, B3aMMO/ICHCTBHE MarHuToOB,
ANIEKTPOMArHUTHAsE MHIYKUMS, JCMCTBUE MArHUTHOTO TIOJIS Ha
IPOBOJHUK C TOKOM U JBIKYIIMICS 3apsij, SJIECKTPOMArHUTHbIE
KoJe0aHUsI W BOJIHBI, NPSAMOJMHEWHOE PacIpoOCTpaHEHUE CBETa,
OTpakeHUe,  TMpelomiieHue, uHTepdepeHus, audpakuus u
MOJIIPU3AIUs CBETA, AMCIEPCHS CBeTa, (OTOANEKTpUUEeCKUil dhdexT
(boToaddexT), cBETOBOE [aBIICHHE, BO3HUKHOBEHHE JIMHEHYATOTO
CIeKTpa aToMa BOAOPOJA, ©CTECTBEHHass H  HCKYCCTBEHHas
PaMOaKTUBHOCTD;

o OINKCHIBATh HW3YYCHHBIE CBOMCTBa  BemlecTBa  (DIEKTPHUUECKHE,
MarHuTHbIE, ONTUYECKUE, HJIEKTPUUYECKYIO MPOBOJUMOCTh PA3IUYHBIX
Cpel) U DJIEKTPOMAarHUTHbIE SIBIEHHUSA (IIPOLIECCHI), HCIOIb3Ys
¢usznyeckue  BENMYMHBI:  JJEKTPUUECKUH  3apsi, cuja  TOKa,
AIIEKTPUYECKOE  HANpsKEHUE,  AJIEKTPUYECKOE  COMPOTHUBIICHUE,
Pa3HOCTh TOTEHUUAIOB, JJIEKTPOJABIKYIIAs cuia, padoTa TOKa,
UHAYKLIHUS MarHuTHOTO moisl, cuia Awmnepa, cwia JlopeHua,
WHAYKTUBHOCTh KAaTYyIIKHU, JHEPTUS JIIEKTPUYECKOTO W MArHUTHOTO
NOJIEW, MEpPUOJl M YacToTa KoJieOaHMH B KOJIeOATEIbHOM KOHTYpE,
3apsif U CUjla TOKa B TPOIECCE TAPMOHMUYECKUX AJIEKTPOMArHUTHBIX
KoJie0aHu, (POKYCHOE pacCTOSHHE M ONTHYECKas CHUJIa JIMH3BI, MpHU
OTNMCAaHUU TPABWIBLHO TPAKTOBATh (PU3NYECKUIN CMBICT HCIIOIb3yEeMbIX
BEJIMYMH, WX OOO3HAYCHHMS ¥ EAWHMIBI, YyKa3bBaTh (HOpMyIIH,
CBSI3BIBAIOIME JAHHYIO  (U3MYECKYI0 BEJIMYMHY C  JIpPYTHUMH
BEITUYMHAMU;

¢ OIKCHIBaTh M3YYECHHbIC KBAHTOBBIE SIBJICHUS U MPOILIECCHI, UCIOJB3YS
¢uznyecKkue BETUYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JJIMHA
BOJIHBI W YacTOTa CBETa, HHEPrusi U HMIYJIbC (HOTOHA, MEPUOL
nojlypacnajza, BSHEpPrus CBS3W aTOMHBIX SAep, MpH  ONHUCAHUU
IPAaBUWJIBHO TPAaKTOBaTh (PU3MUECKUIA CMBICT HUCITOJIb3yEMbIX BEJIUYHUH,
ux O0O3HAYECHHMS W CIUHUIIBI, YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE
JTaHHYI0 (U3NYECKYIO BETUYHMHY C JPYTUMH BEJITMYWHAMH, BBIYHCISATH
3HauYeHUE (PU3NYECKOU BEITMYMHBI,

e AHAMM3HUPOBATh (PU3MUECKHE TPOIECChl W SBJICHHUS, HCIOIB3YS
duznyeckne 3aKOHBI W TPUHLOUIB:  3akoH OMa,  3aKOHBI
MOCJIEIOBATEIBHOTO M MApaJUIeIbHOIO COEAMHEHUS] TPOBOIHUKOB,
3akoH Jlxoyns—JleHna, 3aKOH 3JIEKTPOMArHUTHOW WHIAYKIMHU, 3aKOH



IPSIMOJIMHEITHOTO PaCcIpOCTPAHEHUS CBETA, 3aKOHBI OTPaKEHUS CBETA,
3aKOHBI  NIPEJIOMJIEHHS  CBETa, ypaBHEHUE  OWHIITEHA IS
dboTorpdexra, 3aKOH COXpaHECHHsS] DSHEPIHHM, 3aKOH COXPaHCHHS
UMITYJIbCA, 3aKOH COXPAHEHUs JJIEKTPUYECKOro 3apsijaa, 3aKoH
COXpaHEHUsi ~ MaccoBOro  4yucia, Tnoctyiarel  bopa,  3akoH
PaAMOAKTUBHOIO  pacmana, MpUd OTOM  pa3inyaTh  CJIOBECHYIO
(GbOpMYIMPOBKY 3aKOHA, €r0 MaTeMaTHUYECKOE BBIPAKEHHE M YCIOBHS
(rpaHuIibl, 006J1aCTH) MPUMEHUMOCTH;

ONpeNeNsITh HampaBlICHUE BEKTOpa WHAYKIIMM MAarHUTHOTO TIOJIs
MIPOBOJIHUKA C TOKOM, CHJIbI AMIiepa U cuiibl JIopeHiia;

CTPOUTH U ONHUCHIBATh U300paKEHUE, CO3/1ABAEMOE IIJIOCKUM 3€PKAIIOM,
TOHKOM JIMH30M;

BBITIOJHATH IKCIEPUMEHTHI 110 UCCIEIOBAHUIO (GPU3MUECKUX SBICHHUMA U
MIPOIIECCOB C MCIOJIH30BAHUEM MPSIMBIX U KOCBEHHBIX M3MEPEHHIL: MPH
3ToM (QopMyiHpoBaTh mpoOiemy/3agady W TUNOTE3Y Yy4eOHOTo
JKCIIEpUMEHTa,  coOuMpaTh  YCTAaHOBKY W3  MPEIJI0KEHHOIO
000py1I0BaHUsl, MPOBOIUTH OMBIT U (POPMYJIUPOBATH BHIBOJIBI;
OCYIIECTBIISATh IPSIMbIE U KOCBEHHBIE U3MEPEHUSI PU3NUECKUX BEJTUUMH,
IIPU 3TOM BBIOMPATh ONTUMAJIBHBINA CIOCOO U3MEPEHUS U UCIOIb30BaTh
U3BECTHBIE METO/IbI OLIEHKU MOTPEIIHOCTEN U3MEPEHMUIA;

UCCIIEZIOBaTh 3aBUCUMOCTH (PU3MYECKUX BEJIMYMH C HCIIOJIb30BAHUEM
OpsIMBIX ~ M3MEPEHUH: TpU STOM KOHCTPYUPOBATH  YCTAHOBKY,
¢ukcupoBaTh pe3yJbTaTbl MOJTYYEHHOM 3aBUCUMOCTU (UBUYECKUX
BEJIMYMH B BHJIE TaOIUIl ¥ TpauKoB, JAeTaTh BHIBOJBI IO pe3ybTaTaM
UCCJIEI0BAHNUS;

coOmoaTh  MOpaBwia  0e€30macHOro  TpyJda MpH  IPOBEICHHUU
UCCIENOBAHUM B paMKax ydyeOHOro HSKCIEpPUMEHTa, Y4YeOHO-
MCCIIEOBATENIBbCKOM M IMPOEKTHOW JEATEIIBHOCTH C HMCIIOJIb30BAHUEM
U3MEPUTEbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemiaTh pacdeTHbIE 3a7a4ud C SBHO 3aJaHHON (HU3UYECKON MOJEIbIO,
UCHOJNB3Ysl (PU3MYECKHE 3aKOHbI M NPHUHLMIIBI, HA OCHOBE aHalIHu3a
yCIOBUSL  3a/Jayd  BBIOMpPATh  (PU3NYECKYIO MOJETb, BBLICIATH
bu3ndeckue BEIMUMHBI U (HOPMYJIIBI, HEOOXOAUMBIC JJIA €€ pelIeHus,
IPOBOAUTH PacueThl U OLEHUBATH PEATbHOCTh MOJYYEHHOIO 3HAYCHHUS
(U3UYECKON BEIIMYHHBL;

pemarhb KayeCTBEHHbIE 3aJauu: BBICTpAauBaTh  JIOTUYECKH
HEMPOTUBOPEUMBYIO IEMOYKY PACCYKIEHUI C OMOpOH Ha W3Y4YCHHBIC
3aKOHBI, 3AKOHOMEPHOCTH U (pU3MUECKUe SIBICHUS;

UCTIONB30BaTh MPH  PEIICHWH  y4eOHBIX 3aJad  COBPEMEHHBIC
WHPOPMAIIMOHHBIE TEXHOJOTMHM JJIsl TIOWCKAa, CTPYKTYpUPOBaHUA,
WHTEPIIPETallud W TPEJCTABJICHUA y4eOHOW W HAyYHO-TIOMYJSPHON
uHPOpMAIINH, MONYUYCHHON W3 Pa3IUYHBIX HMCTOYHUKOB, KPUTHUECKH
aHaAJIM3UPOBATh MOIy4aeMyt0 HH(POPMALIHUIO;



o OOBSACHITH TPUHITUIIBI JCUCTBUS MAIWH, MPUOOPOB W TEXHUUYECKUX
YCTPOWCTB, pa3inuvaTh YCJIOBHS HX OE€30MaCHOTO HCIIONh30BAHUS B
MMOBCEHEBHOM JKHU3HMU;

e TPUBOAUTH MPUMEPHI BKIAAa POCCUUCKUX M 3apyOCKHBIX YUCHBIX-
(GU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

¢ WCIOJIb30BaTh TEOPETUYECKHE 3HAHUA MO (PU3UKE B IOBCEIHEBHOMU
JKU3HU JiJ1s1 oOecrieueHus: 0€30MacHOCTH MpH 0OpallleHnH ¢ IprudopaMu
U TEXHUYECKUMU YCTPOWCTBAMH, JMJII COXPAHEHHUS 3JI0pOBbs U
COOJTIOJIEHUSI HOPM KOJIOTUYECKOTO MOBEJICHHUS B OKPY KAIOIIeH cpeie;

e paboTaTh B TPyMIE C BHIOJHEHUEM PA3IMYHBIX CONUAIBHBIX POJICH,
IUIAHUPOBATh ~ paboOTy  TPYNIBI,  PalMOHAIBHO  PacHpenemsiTh
O00s3aHHOCTH W TIUIAHUPOBATh JIEATEILHOCTh B HECTAHIAPTHBIX
CUTyallWsIX, aJeKBaTHO OIICHWBATh BKJIAJl KaKJIOTO W3 YYaCTHHUKOB
IPYNIIBI B pEHIEHUE paccMaTpUBaeMOi MPOOJIEMBI.

IIpoBepsiemble TpeGoBaHus K pe3yjbraram ocBoeHuss OOIl u 3j1eMeHTBI

co/IepKaHuS

B QenepanbHbIX U pernoHaidbHBIX IPOLEAYpPAaX OLIEHKU KayecTBa 0Opa30BaHUs
UCIIOJIb3YETCSl IepeueHb (KoAM(UKATOp) paclpeneleHHbIX 0  KilaccaM
npoBepsieMbIx TpeboBaHuil Kk pedynbraram ocBoeHuss OOII COO u 31nemeHToB
coJiepKaHus 1o (pusmke.

10 ki1ace

IIpoBepsiemble TpeOOBaHu K pe3yjbTaTam ocBoenuss OOII

Kon IIpoBepsieMble  mpeaMeTHbIE  Pe3yJbTATbl  OCBOCHHS
NPOBEPSIEMOI0 | OCHOBHOM  00pa30BaTeJIbHOM  NMPOrpaMMbl  CPEAHEro
pe3yJbTara 001ero odopasoBaHus

JleMOHCTpUpOBaTh, Ha MpUMEpax poJib U MeCTO (PU3UKHU B
dbopMHpOBAaHNY COBPEMEHHOW HAay4YHOW KapTUHBI MHUpA, B

10.1 . .
pa3sBUTUM  COBPEMEHHOM TEXHUKM U  TEXHOJIOTMH, B
IIPAKTUYECKOMN AEATEIBbHOCTH JIIOIEU
Y4uuThiBaTh TPaHULIBI MPUMEHEHUS H3YYEHHBIX (DU3UUECKUX
102 MOJEJNIEN: MaTepuajgbHas TOYKA, WHEPUHUAIBbHAS CHUCTEMA

oTcueTa, abCOJIOTHO TBEPJIO€ TEJO, WCaTbHBIA Ta3; MOJEIn
CTPOCHUs Ta30B, XUAKOCTEM M TBEPABIX TEJ, TOYECUHBIN




AIEKTPUUECKUH 3aps]l - IPU pelieHur (PU3NYECKUX 3a]1a4

10.3

Pacmo3naBath dusndeckue ABIeHUS (TIPOIECCHI) U OOBICHITH
MX Ha OCHOBE 3aKOHOB MEXaHHUKH, MOJEKYJSIPHO-
KMHETUYECKOU TECOPUU CTPOCHHUS BEIIECTBA u
AIIEKTPOJMHAMUKHA:  PaBHOMEPHOE U  PaBHOYCKOPEHHOE
NpSMOJIMHEHHOE  JBW)KCHHE, CBOOOJHOE TMajgeHWe  Tell,
JIBMKCHHE TI0 OKPY)KHOCTH, WHEPIHS, B3aUMOJCHUCTBUEC TEIl;
g dy3usi, OpOyHOBCKOE JBIKEHHE, CTPOCHUE JKUIKOCTEH U
TBEPABIX TeJl, W3MEHEHHe o0beMa Tel TpU HarpeBaHUHU
(oxyaxaeHun), TETUIOBOE paBHOBECHE, UCTapeHue,
KOHJICHCAIWs, IUIABJICHHWE, KPUCTAJUIM3AIMs,  KHIICHUE,
BJIQKHOCTh BO3/AyXa, IOBBHIIICHUWE IaBICHHUS Tra3a IMPU €ro
HarpeBaHUU B 3aKPBITOM COCYZE, CBSI3b MEXKIY MapaMeTpaMu
COCTOSIHMSI Ta3a B H30MIpoOIeccax; »dJICKTpHU3alus Tell,
B3aMMO/JICHCTBUE 3apsI/10B

10.4

OnuceiBath MEXaHUYECKOE IBUKCHUE, UCIIONB3Ys
(¢u3nyeckue BEIMYMHBI: KOOpPAMHATA, MYTh, IMEPEMEIICHUE,
CKOpPOCTb, YCKOpPEHHE, Macca Tela, Cuila, UMIIYJIbC Tela,
KMHETUYECKast JHEpIus, IIOTEHLUAJIbHAS JHEpIUA,
MexaHuyeckass paboTa, MeXaHUYECKass MOIIHOCTb; IpHU
ONHCAaHUU TMpPaBWIBHO TPAKTOBATh (PU3NYECKUH CMBICIT
UCIIOJIb3YEMbIX BEJIMYMH, HMX OO0O3HAYEHUS W EIUHULBI,
HaxoJUTh (POPMYJIbI, CBS3BIBAIOUIME JAHHYIO (PU3HUECKYIO
BEJIMYMHY C JPYTUMH BEITUUNHAMHU

105

OnuceiBaTh U3yYEHHBIE TEIUIOBBIE CBOWMCTBA TEJI M TEIJIOBBIE
SIBJICHUSI, UCTIONB3Ys (PU3MUECKUE BEJIMYMHBI: JIaBJIICHUE Ta3a,
TEeMIIepaTypa, CPeaHsAsl KUHETUYECKAasl SHEPTUS XAOTUYECKOTO
JBUKEHUSI MOJIEKYJI, CDEAHEKBAIPATUYHAS CKOPOCTh MOJIEKYII,
KOJMYECTBO TEIJIOTHI, BHYTPEHHsISI JHEprusi, padoTa rasa,
KOA((DUIIMEHT TOJIE3HOTO JEHCTBUS TEIUIOBOTO JBUTATEIS;
Ipy OMHCAHUU TPABUIBLHO TPAKTOBATh (PU3MUECKHIN CMBICI
WCTONB3YEeMbIX BEJIMYMH, WX OOO3HAYEHUS U EIUHHUIIBL,
HaxXOAUTh (OPMyJIbI, CBSI3BIBAIOIIME JaHHYIO (PU3HUECKYIO
BEJIMYMHY C APYTHUMHU BEJIMYUHAM

10.6

OnuchiBaTh U3YYEHHBIE JIEKTPUUYECKUE CBOMCTBA BEIIECTBA U
ANEKTPUYECKHUE SBIICHUS (IIPOIIECCHI), UCTONIB3Ys (U3UUECKUE
BEJIMUUHBL: JJIEKTPUUYECKUN 3apsii, JJIEKTPUUYECKOE TIOJIe,
HaIMpsHKEHHOCTh TOJISI, MOTEHIMAl, Pa3HOCTh MOTEHIUAJIOB;
MpU ONMUCAHUW TPABWILHO TPAKTOBATh (DU3MUECKUI CMBICI
UCIIOJIb3YeMbIX BEJIMYUH, HMX OO0O3HAYCHUS U EIUHUIHI,




yKa3blBaTh (POPMYJIbl, CBSA3BIBAIOLIME JaHHYIO (U3UYECKYIO
BEJMYHUHY C APYTUMHU BEIUUHMHAMU

10.7

aHATM3UPOBaTh (PU3NIECKUE TIPOIIECCHI U SIBJICHUS, UCTIONb3YS
¢us3ndeckue 3aKOHbBI W TMPUHIHUIBL: 3aKOH BCEMHPHOTO
tarotenus, |, 11 u Il 3akonsl HeroTOHA, 3aKOH coxpaHEHUs
MEXaHUYECKOW SHEpPruM, 3aKOH COXpPAHEHUS HUMILYJIbCa,
OPUHIIMI ~ CYNEPIO3UIMU  CUJI, MPUHIUI  pPaBHOIpaBUs
UHEPIHATBHBIX CUCTEM OTCUeTa; MOJIEKYJIIPHO-
KMHETHUYECKYIO TEOPUIO CTPOEHUS BEIIECTBA, Ta30BbI€ 3aKOHBI,
CBS3b CpEHEH KMHETHUYECKOW HPHEPTrUu TEIJIOBOTO JBUXKEHUS
MOJIEKYJT € aOCOJIIOTHOM TeMIepaTypol, IMepBbI 3aKOH
TEPMOJIMHAMUKH; 3aKOH COXPaHEHUS AJIEKTPUUECKOTro 3apsja,
3akoH KynoHa; mnpu  3TOM  pas3iuMyaTh  CJIOBECHYIO
GbOpMYyJIUPOBKY 3aKOHA, €r0 MaTEMaTHUYECKOE BBIPAKECHUE U
ycioBus (rpaHullbl, 0071aCTH) TPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIC IIPUHIOIUIIBI I[GﬁCTBI/ISI MalllnH,
HpH60pOB N TCXHHUYCCKUX YCTpOfICTB; pa3indaTtb yCJIOBHUA HUX
0e30I1aCHOT0 MCII0JIb30BAHHUS B HOBCCHHGBHOﬁ KN3HHU

10.9

BBITTOMHATE SKCHIEPUMEHTHI TI0 HMCCIIEIOBAHUIO (DU3UICCKUX
SBJICHMA W TIPOIIECCOB C HCIIOJIb30BAaHUEM TIPSIMBIX U
KOCBEHHBIX M3MEPEHUI; pH 3TOM (HOPMYIUPOBATH MPOOIEMY
(3amauy) W TUOOTE3y YYEOHOTO HKCIEPUMEHTA, COOUpaTh
YCTAaHOBKY U3 TMPEIORKEHHOTO OO0OpYJAOBaHUS, MPOBOIUTH
OTIBIT ¥ (POPMYJTUPOBATH BHIBO/IBI

10.10

Ocy1miecTBIATh MpsIMbIE M KOCBEHHBIE U3MEPEeHUS (HU3HUUECKUX
BEJIMYMH; TMPU OTOM BBIOUPATh ONTUMAJBHBIM  CIIOCOO
U3MEpPEHUS M HKCIOJb30BaTh HM3BECTHBIE METOJbI OLICHKH
MIOIPEITHOCTEU U3MEPEHUN

10.11

Hccnenosartp 3aBUCHUMOCTH MEXKITY bu3nUecKuMu
BEJIMYMHAMU C HCIIOJIb30BAHUEM IMPSMBIX HM3MEPEHU; TpH
ATOM KOHCTPYUPOBAaTh YCTAHOBKY, (DMKCHPOBATh PE3yJIbTaThI
HOJyYEHHOW 3aBHUCHUMOCTH (DU3MYECKHX BEJIWYUH B BHJE
Tabmuy W TrpaduKoB, JenaTh BBIBOJABI 10 pe3yibTaTaM
UCCJIEI0BAHMUS

10.12

CobOmtonats mpaBujia 0€30MACHOrO TpyJa MHpU MPOBEIACHUU
UCCJIEIOBAHUNM B paMKaxX y4eOHOIo HKCIIEpUMEHTa, y4yeOHO-
UCCIICJIOBATENIbCKOH W TMPOEKTHOW  ACSITENbHOCTH  C
UCTIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPOMCTB U
71a00paTOPHOTO 0OOPYAOBAHUS




10.13

Pemare pacuerHele 3a7a4yM C SBHO 3aJaHHON (U3UYECKOU
MOJICNIBIO, MCIOJIB3YSl (PU3MYECKUE 3aKOHBI W TMPUHIIMIIBLI, Ha
OCHOBE aHaJM3a YCIOBUA 3aJaud BBIOMpATh (PUINYECKYIO
MOJICNTb, BBIICTATH (PU3MUECKHE BEIUYMHBI U (POPMYIIBI,
HEOOXOJIUMBbIC JI1 €€ PEIICHUs, MPOBOJUTH pacUeThl H
OIICHUBATh PEATHbHOCTh IMOJYYCHHOTO 3HAYEHUS (U3HUCCKOU
BEJIMUHNHBI

10.14

Pemate KkadecTBEHHBIC 3a7aud: BBICTPAUBATH JIOTHUYECKHU
HEMPOTHUBOPEUHMBYIO IEMOYKY PpACCYXACHUI C Omopol Ha
U3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SBICHHUS

10.15

Hcnonb3oBaTh NpU pelIEHUM Y4YEOHBIX 3a]a4 COBPEMEHHBIE
uH(pOPMaLMOHHBIE TE€XHOJIOTHH TUTSL IIOMCKa,
CTPYKTYPUPOBAHHMSI, MHTEPHpPETallMd W  NPEICTaBICHUA
y4eOHOM W Hay4YHO-NOMYJSIPHOW WH(OpMAaIUH, MOTYyYEHHON
U3 pa3IMYHBIX HMCTOYHUKOB; KPUTHUYECKH aHAIU3UPOBATh
HOJTy4yaeMyro HHQOpMaIIIO

10.16

[IpuBoauTH mNpuUMEpHl BKIAJAa POCCUUCKUX M 3apyOCKHBIX
YUEHBIX-(U3UKOB B Pa3BUTHE HAYKH, OOBSICHEHUE MPOIIECCOB
OKPY’KAIOILIEro MUPa, B pa3BUTHE TEXHUKHU U TEXHOJIOTUM

10.17

Hcnonbs3oBaTh TEOpPETHUECKUE 3HAHUS 10 (U3UKE B
MOBCEIHEBHON KHU3HU JJIsI 00ECleueHus O€30MacCHOCTH MpHU
oOpallleHnu ¢ MpUOOpaMu M TEXHHUYECKUMH YCTPOWCTBAMHU,
JUIL  COXpaHGHMsI  370pOBbS M COOJIOJICHHS  HOPM
AKOJIOTHUYECKOTO TIOBEJICHUS B OKPY KalolleH cpefie

10.18

PaGotate B rpynmne ¢ BBINOJIHEHUEM Pa3IMYHBIX COIMAIbHBIX
poJiel, IUIaHUpPOBaTh  pabOTy  TPYMIbI, PALMOHAIBHO
pacnpeneniaTh O0sS3aHHOCTH M IJIAaHUPOBATH AESTENBHOCTH B
HECTAaHJAPTHBIX CHUTyalUsX, aJEKBaTHO OLEHUBATH BKJIAJ
KOKJIOr0 M3  YYaCTHMKOB  TIpyHIbl B pEIICHHE
paccMaTpuBaeMoi MpoOJIeMbl

IIpoBepsieMbie 3JIEMEHTBI COEPKAHUS

Kon
Kon NMPOoBEPsSIEMOT0 IIpoBepsieMble 3JIEMEHTHI COAEPKAHUSA
pa3nena

3JIeMeHTAa

OU3NKA U METOIbI HAYYHOI'O ITO3HAHU A
1

1.1

®dusuka - Hayka o npupojne. Haydunsie meTonbl
MMO3HAHUS OKPYKaOLIETO MHpA. Posb




HKCIIEPUMEHTA U TEOPUHU B MpOolecce MO3HAHUS
IPUPOABL. DKCIEPUMEHT B (PUBHUKE

1.2

MonenupoBanue  (HU3HUECKUX  SBICHUH U
npoueccoB. Hayunble runote3bl. Puznueckue
3aKOHbI W TEOpUU. ['paHUIIBl TPUMEHUMOCTHU
¢busnyeckux 3akoHOB. [IpUHIMII COOTBETCTBHS.
Pons u wmecro ¢usuku B (hopmMupoBaHUH
COBPEMEHHOW HAy4YHOM KapTHUHBI MHUpa, B
MIPAKTUYECKOM AEATEIbHOCTH JIIOIEH

MEXAHUKA

2.1

KMHEMATHUKA

2.11

Mexannueckoe ABWKEeHHE. (OTHOCUTEIBHOCTD
MEXaHM4YECKOTo JIBHXeHusa. Cucrema oOTcCUeTa.
Tpaexropus

2.1.2

[lepemenienue, CKOpPOCTh (CpedHsii CKOPOCTb,
MTHOBEHHAs CKOPOCTB) " YCKOpPEHUE
MaTepUaIbHOW TOYKH, HMX TMPOEKIMU Ha OCHU
cucteMbl KoopauHat. CIIO)KEHUE MepeMENICHUI
Y CJIIO)KEHHUE CKOPOCTEU

2.1.3

PaBHOMEpHOE u PaBHOYCKOpPEHHOE
MPSMOJIMHENHOE JBYDKCHUE. ['paduxu
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHMUS,
MyTA U MEPEMEIICHUSI MaTEPUAIBHOM TOYKU OT
BPEMEHU

2.1.4

CBoOosHOE mMajeHue. YCKOpPEHHE CBOOOIHOTO
najeHus

2.15

KpuBonuuenHoe  asuxkeHue.  PaBHOMepHOe
JBUYKEHHE MaTepUaIbHON TOYKHU 1o
OKPY/KHOCTH. YTJIOBasg CKOPOCTb, JINHEMHAs
CKOPOCTb. [Iepuon 17} 4acToTa.
LleHTpOoCTpEMUTENIBHOE YCKOPEHNE

2.16

TexHunueckue YCTPOMCTBA: CIIUAOMETD,
JBUKCHHE CHApSJOB, LIENHBIE W PEMEHHBIC
neperadn

2.1.7

[IpakTueckue paboTHI. N3mepenune
MTHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOIIECHHSI MEXIY MyTSIMHU, MNPONUIECHHBIMU
TEJIOM  3a  IOCIEAOBATEIbHBIE  paBHBIC




NPOMEXYTKH BPEMEHHU IPH PABHOYCKOPEHHOM
JIBIDKEHUU C HAdaJlbHON CKOPOCTHIO, paBHOMN
Hymi0. V3yueHue OBMKEHHS IIapuKa B BSI3KOU
KUAKOCTU.  VI3yueHume  JBIKEHUS  TeTa,
OpOIIEHHOIO0 TOPU30HTAIIBHO

2.2

JTMHAMUKA

2.2.1

[Tpunuun otHocutenbHOCTH ['aymmnes. [lepBwii
3akoH HproToHa. HHepuuanbHblE CHUCTEMBI
oTcueTa

2.2.2

Macca tema. Cuna. IlpuHOun cyneprno3unuu
CHJI

2.2.3

Bropoii 3akoH HproTOHa 11 MarepuanbHOU
TOYKM B MHEPUHAIBHOM CHUCTEME OTCYETa
(MUCO). Tpermit 3axkon  Hprlorona s
MaTepUAIIbHBIX TOUEK

2.2.4

3aKOH BCEMUPHOTO TATOTeHUA. Cuiia TSIKECTH.
[TepBasg kocMuueckasi CKOpocTh. Bec Tena

2.2.5

Cuia ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpenume. Cuiia TpeHUs
CKOJIBXKEHHSI M CWjla  TPEHUS  IOKOS.
Koadpdunument tpenus. Cuna cOnpoOTUBICHUS
IIPU IBH>KEHHMH TEJIa B )KUIKOCTH WJIU Ta3e

2.2.7

[ToctynatensHOe ¥ BpamlaTeIbHOE IBUKCHHE
a0COJIIOTHO TBEPJIOTO TEIa

2.2.8

MOMEHT CWJIBI OTHOCUTEIBHO OCH BpaLICHUS.
[Ineyo cunbl. YcCIIOBHS PaBHOBECHUS TBEPIOIO
tena B UCO

2.2.9

Texunueckue YCTPOMCTBA: MOAIIAITHUKY,
JIBUYKECHUE UCKYCCTBEHHBIX CITYyTHUKOB

2.2.10

[Ipaktuueckue paboTel. M3yueHue IBHKEHUS
Opycka MO HakKJIOHHOM  IJIOCKOCTH  MOJ
NEeUCTBUEM HecKoJbkux cwil. HccnenoBanue
3aBUCUMOCTH CHJI YNPYTrOCTH, BO3HUKAIOIIUX B
nedopMupyeMoil  MpPY>KMUHE U PE3UHOBOM
oOpaslie, OT BeIUYMHBI UX AehOpMALIHH.
HccnenoBanue ycioBUN PAaBHOBECUS TBEPAOTO
T€J1a, UMEIOIIETO OCh BPAILICHUS




3AKOHbI COXPAHEHMS B MEXAHUKE

NMnynec  MaTepuanbHOM  TOYKH, CHCTEMBI

2.3.1 MaTepUalbHBIX TOYEK. MMIynbc CHIBI H
M3MEHEHHE UMITYJIbCa Tea
239 3akoH coxpaHeHuss umnyibca B HCO.
o PeaxkTnBHOC NBMKEHUE
2.3.3 Pabota cuibl
2.3.4 MONTHOCTE CHIIBI
235 Kunernueckass sHeprusi MaTepualibHOW TOYKH.
o TeopeMa 0 KHHETUYECKOUN YHEPTUHU
[lorenunanbHas  3Heprus.  [loTeHnumanbpHas
23 236 SHEprusi ynpyro naeopMUPOBAHHOW MPY>KUHBI.
' e [loTennmanbHass  3HEprus  Teia  BOJIM3HU
MMOBEPXHOCTH 3EMJTU
IToTeHnmanbHble W HEMOTCHIIMAILHBIC CHIIBL.
237 CBsi3b  pabOThl  HEMOTEHIHMAIBHBIX CHJI C
e M3MEHEHUEM MEXaHWYECKOW SHEPTUH CHUCTEMBbI
TeJ. 3aKOH COXpaHEHUSI MEXaHUYECKOM AHEPTUr
2.3.8 VYrupyrue u Heynpyrue CTOJIKHOBEHUS
239 TexHHYeCKre YCTpOMCTBa: JBM)KEHHUE PaKET,
e BOJIOMET, KOIIEP, IPYKUHHBIN MUCTOJIET
[Ipaktnueckue pabotel. HM3yueHue  cBs3M
2310 CKOpOCTEH Tel TMpu  HEYNpPyroMm  yJuape.
e UccnenoBanne  cBs3M  pabOThl  CUJIBI €
M3MEHEHHEM MEXaHUYeCKOM PHEPruu Tesa
3 MOJIEKVIISIPHAA ®U3UKA 1 TEPMOJMHAMUKA
OCHOBBI MOJIEKVJISIPHO-KMHETUYECKOHN TEOPUU
OcHOBHBIC ITOJIOJKCHHUS MOJIEKYJISIPHO-
311 KUHETUYECKOWU TeOpUU. bpOyHOBCKOE NBUKEHHE.
o Hudbdysus. Xapaxkrep JBUYKEHUS U
3.1 B3aMMOJECHCTBUS YaCTHUI[ BEIECTBA
Mojenu cTpoeHuUs Ta30B, KUJIKOCTEH U TBEPABIX
3.1.2 TeJI U 00BICHEHHE CBOMCTB BEIIECTBA HA OCHOBE
ATUX MoOJeJeH
3.1.3 Macca  monekyn. KomudecTBo — BelmiecTsa.




[TocrosinHast ABorajzipo

3.1.4

TemoBoe paBHOBecue. Temmeparypa u ee
n3mepenue. lllkana temneparyp Lienscus

3.15

MOI[CJ'II) NJICaJIBHOI'O I'a3a. OcHOBHOE YPaBHCHHUC
MOJIGKYJISIpHO-KI/IHGTI/I‘IGCKOI‘;I TCOPpHUHN
naCcaJbHOI'O I'a3a

3.1.6

AOcontoTHas Temrmeparypa Kak Mepa cpeaHei
KMHETHYECKOW HHEPruu TEIUIOBOTO JIBHYKECHHUS
yactul rasa. [llkama remneparyp KenbBuna

3.1.7

VYpaBuenue Knaneiipona - MenaeneeBa. 3akoH
JlaneTOoHa

3.1.8

["a3oBbie 3akoHBI. M30mporiecchl B HIeaIbHOM
ra3¢ ¢ IOCTOSIHHBIM KOJUYECTBOM BEIIECTBA!
U30TepMa, U30Xopa, n3odapa

3.1.9

TexHnueckue YCTPOWCTBA: TEPMOMETD,
O6apomeTp

3.1.10

[Ipaktuueckue paboThl. M3Mmepenue wmacchl
BO3/lyXa B KJaccHOW komHate. HccrmemoBanue
3aBUCUMOCTH MEXIy TapamMeTpaMH COCTOSHHUS
pa3peKEeHHOro ra3a

3.2

OCHOBbBI TEPMOJIMHAMUKA

3.2.1

Tepmonnnamuueckass cucreMa. BHyTpeHHss
DHEpPrusi TEPMOJUHAMHUYECKOW CUCTEMBI U
CHO0COObI €€ N3MEHEHUS

3.2.2

KonuvectBo TemnoTsl U pabota. BHyTpeHHss
DHEPrusl OJHOATOMHOIO UAEATBHOIO rasa

3.2.3

Bunel  temmonepengauu:  TEIUIONPOBOIHOCTD,
KOHBEKIIUS, HW3Jy4YeHHE. TeIrtoeMKOCTh Tena.
VYienpHas TEIUIOEMKOCTh BelnecTBa. Pacuer
KOJIMYECTBA TEIUIOTHI IPU TEILIONEPEIAue

3.24

IlepBbiii 3akoH TepMoauHaMUKU. [IprumeHeHue
IIEPBOTO 3aKOHa TEPMOAUHAMUKN K
u3onpoiieccam. ['paduyeckas HHTEpHpeTaALSL
paboTHI raza

3.2.5

TennoBble MamwmHbl. [IpuHIUNBL  AEHCTBUS
TEIUIOBBIX MamuH. [IpeoOpa3oBaHusi HEpruu B




TeryioBeIX MamuHax. Kosadduuuent nonesnoro
nevicteus (nanee - KIIJI) TermioBoi MamiuHBIL.
Hwukn Kapuo u ero KIIJI
Bropon 3aKOH TEPMOJNHAMUKH.
326 HeoOpatuMocTs  mipomieccoB B TIPHUPOJE.
o TennoBeie JBUTATEIIN. DKOJIOTUYECKHE
pOoO0JIeMBbI TEIIJIOIHEPTETUKU
TexHuueckue yCTPOMCTBA: JIBUTaTEIb
3.2.7 BHYTPEHHETO CrOpaHus, ObITOBOW XOJIOAWIbHUK,
KOHJIUIIOHED
328 [Ipaktrueckne paboThl. M3Mepenue ynembHOMI
o TEIUIOEMKOCTH
AT'PET’ATHBIE COCTOSAHMA BEHIECBA. O®A30OBbBIE
I[TEPEXO/bI
[TapooOpa3zoBanue u KoHjaeHcanus. Mcnapenue
331 51 KUIICHHUE. VY nenbHas TEIUIOTa
s napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYypPhI
KUIICHUS OT JaBJICHUS
339 AOcoioTHasT W OTHOCHUTENbHAs  BJIAXKHOCTh
e BO3ayxa. HachkleHHsbIi nap
TBepnoe Teno. Kpucramnmdyeckue u amopdHbIe
3.3.3 Tena. AHHM30TPONHS CBOMCTB  KpPHUCTAJJIOB.
3.3 Kunkue kpuctamibl. COBpeMEHHBIE MaTEPUATIBI
33.4 [ImaBneHne ©  KpuctauM3anus. Y JIeJbHas
e terioTa masieHus. Cyonmumanus
3.35 YpaBHeHUE TEMIOBOTO OanaHca
TexHuueckue  yCTpOMCTBA: TUTPOMETP U
336 MICUXPOMETD, KaJIOpUMETD, TEXHOJIOTUU
e IOJIyYEHUsI COBPEMEHHBIX MaT€pUAIOB, B TOM
YHUCJI€ HAHOMATEepUaioB, U HAHOTEXHOJIOTUU
337 [Ipaktrueckue pabotel. 3mepeHune BIa)KHOCTH
e BO3/IyXa
4 OJIEKTPOJIMHAMUKA
OJIEKTPOCTATHUKA
4.1 411 DJiekTpu3anms Tei. DJIEKTpUUeCKul 3apsaa. [Ba
o BUJIA DJIEKTPUUECKUX 3aPsiI0B




412 [IpoBOAHUKH, TUDIEKTPUKU U MOTYTIPOBOTHUKU
4.1.3 3aKOH COXpaHEHUs IEKTPUUECKOTO 3apsiia
414 B3aumoperictBue 3apsanoB. 3akoH Kynona
DnexTpuyeckoe noJie. HarnpsixxennocTh
415 AIEKTPUUECKOTO OJIAL. [TpuHIIMI
o CYNEPHO3ULIUH. JIunun HaIpPsS>KEHHOCTH
AIEKTPUUYECKOTO TOJIS
416 PaGota cmi  3JEKTPOCTAaTUYECKOTO  TMOJIS.
o [Torennuan. Pa3HOCTh OTEHIIMATIOB
[IpoBOHUKM W JUAIEKTPUKA B TOCTOSTHHOM
4.1.7 AIEKTPUUECKOM noJie. Jusnexkrpruueckas
MIPOHUIIAEMOCTD
DIIEKTPOEMKOCTb. Kongencarop.
4.1.8 DIIEKTPOEMKOCTh  IUIOCKOTO  KOHJIEHCATOpa.
DHeprus 3apsHKEHHOr0 KOHAEHCAaTOpa
Texauueckue yCTPOMCTBA: AIIEKTPOCKOII,
419 AIEKTPOMETP,  AJIEKTPOCTATUYECKAsl  3alluTa,
o 3a3eMJICHUE DJIEKTPONPUOOPOB, KOHIAEHCATOP,
KCEPOKC, CTPYWUHBIN IPUHTEP
4110 [IpakTrueckue paboThI. Nsmepenue
o AIEKTPOEMKOCTH KOHAEHCATOpa
[NOCTOAHHbBIM  DJIEKTPUYECKMM  TOK. TOKU B
PA3JIMYHBIX CPELAX
YcnoBus CYILIECTBOBAHUS MTOCTOSTHHOTO
4.2.1 ANEKTpUYEcKOoro Toka. Mcrounumku toka. Cuia
ToKa. [locTOAHHBIN TOK
4.2.2 Hanpspxkenue. 3akon OMa 1715 y4acTKa Lenu
423 DNEKTPUYECKOE  CONMPOTUBIEHUE. Y IENbHOE
4.2 o CONPOTUBJICHUE BEIIECTBA
424 [TocnenoBaTenpHOE, MapaliebHOE, CMEIIAHHOE
o COEIMHEHUE MTPOBOIHUKOB
495 PaGota snextpudeckoro Toka. 3akon Jlxoyns -
o Jlenna
4.2.6 MOIIHOCTB NEKTPUUECKOTO TOKA
4.2.7 anekTpoaBwkymas cuna (manee - IJC) u




BHYTpEHHEE COMPOTHBIICHUE HCTOYHUKA TOKA.
3akoH Oma g 1OJAHOM — (3aMKHYTOM)
aNeKTpudeckoi memu. KopoTkoe 3aMbIkaHne

4.2.8

DOnexkTpoHHas IIPOBOJUMOCTh TBEPABIX
METAJIJIOB. 3aBUCUMOCTb CONPOTUBJIEHUS
METAJIJIOB oT TEMIIEPATYPHI.
CBepXIIpoBOAUMOCTh

4.2.9

Onextpuyeckud Tok B Bakyyme. CBoiicTBa
AIIEKTPOHHBIX IMyYKOB

4.2.10

[TomynpoBoguuku. CoOCTBEHHass U MPUMECHAS
IPOBOJMMOCTh MOJIYIIPOBOJHUKOB. CBOMCTBA p-
n nepexoa. [loxynpoBoJHUKOBBIE TPUOOPHI

4.2.11

SHGKTpI/I‘-IGCKI/Iﬁ TOK B QJICKTPOJIUTAX.
SHGKTpOJII/ITI/ILIGCKaH Aucconuanms. 3J'IGKTpOJ'II/13

4.2.12

DIIEKTPUYECKHUN TOK B razax. CamoCTOSATEIbHBIN
U HECAMOCTOSATENBHBIM pa3psana. Paznuunbie
THAINBI CaMOCTOSITEJIBHOTO  paspsana. MouHus.
[1nazma

4.2.13

Texauueckue YCTPOMCTBA: aMIepmeTp,
BOJIBTMETP,  PEOCTaT,  HCTOYHMKM  TOKa,
AJIEKTPOHArpeBaTEIIbHbIC npuOopBHI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP
CONMPOTHUBJIEHUS, BAKYYMHBIN THOJ], TEPMUCTOPHI
U (HOTOPE3UCTOPHI, MOTYNPOBOAHUKOBBIN JHO/,
raJibBaHUKa

4.2.14

[Ipaktruueckue paboThl. M3ydeHune cMenaHHOTO
COEIMHEHUS PE3UCTOPOB.

N3mepenne OJIC wucrouHmka TOKa M €r0
BHYTpPEHHEro comnpotuBieHus. HaOmogenue
IIEKTPOJIN3A

11 kinace

IIpoBepsiembie TpeOOBaHUs K pe3yiabTaTam ocBoennst OOII

Kon
NMPOBEPSIEMOT0

HpOBepﬂeMbIe INPEeAMETHBLIC PpPeE3yJabTaTbl OCBOCHUA

OCHOBHOM

00pa3oBaTeJIbHOIi MPOrpaMMbl  CpeIHEro




pe3yJbTaTa

o01rero oopazoBanus
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JleMOHCTpUpOBaTh, HAa TPUMEPAx POJb U MECTO (HU3UKHA B
(GopMUPOBaHNN COBPEMEHHOW HAy4YHOH KapTUHBI MHUpa, B
Pa3BUTUM COBPEMEHHOW TEXHHMKHM W TEXHOJOTMH, B
MPAKTUYECKON JIEITEIBHOCTH JIKOJIEH, IE€JIOCTHOCTh |
€MHCTBO (PU3UUECKON KapTHHBI MUpa

11.2

Y4uThiBaTh rpaHUIBl IPUMEHEHHUS U3YUYEHHBIX (QU3UUECKUX
MOJIEJICH: TOUEUHBIN ANEKTPUUECKUM 3apsil, SACpHAS MOJECIb
aToMa, HYKJIOHHAas MOJEIb aTOMHOTO fiApa NPHU PELICHUH
duznyeckux 3amau

11.3

Pacno3naBath  ¢usmyeckue  sABIeHUS ~ (NIPOIECCH) W
OOBSACHATh MX HA OCHOBE 3aKOHOB JJICKTPOJAUHAMHUKHU H
KBaHTOBOW  (PU3MKHU:  DJIEKTpUYECKass  MPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBUS
TOKa, B3aUMOJICHICTBME MAarHUTOB, JJIEKTPOMAarHUTHas
WUHAYKIUS, JEHCTBUE MAarHUTHOTO TOJIsi HAa TPOBOJHUK C
TOKOM U  JBIDKYIIMICS — 3apsii, OSJECKTPOMArHUTHbHIC
KOJIeOaHUs U BOJHBI, MNPSIMOJUHEHHOE PacCIpOCTpaHEHUE
CBETa, OTpaXKEHUe, TMpeloMieHue, uHTepdepeHIms,
Iupakus W TMOJSIpU3alus CBETa, MAUCIEPCUS CBETa,
dotoanektpuueckuit  3hdext (Poroaddexr), cBETOBOE
JaBJICHWE, BO3HUKHOBEHHUE JIMHEHYATOTO CIEKTpa aroma
BOJIOPO/IA, €CTECTBEHHAs u HCKYCCTBEHHAS
PaAMOaKTUBHOCTh

114

OmnuceIBaTh U3YUYCHHBIC CBOICTBA BEII[ECTBA
(ameKTpruYecKre, MarHUTHBIC, ONTUYECKHUE, IICKTPUUECKYIO
MIPOBOJIMMOCTh  PA3JIMYHBIX Cpel]) MU DJICKTPOMArHUTHBIC
ABJIEHMS (ITPOLIECCHI), UCMOJIb3Yysl (PU3NYECKUE BETUUMHBIL:
AJIEKTPUUYECKUN  3apsll, Ccuwia TOKa, JJIEKTPUUYECKOE
HaMpsOKEHUE, JJIEKTPUYECKOE COMPOTHUBJICHUE, Pa3HOCTh
norenuuanion, DJIC, pabota TOka, UHIYKIUS MarHUTHOTO
nonsi, cwia Awmmepa, cuna JlopeHna, HMHAYKTUBHOCTh
KaTYIIKA, SHEPTUS JJICKTPUICCKOTO W MArHUTHOTO TIOJIEH,
Mepuoa M YacToTa KojeOaHUW B KoJjie0aTeIbHOM KOHTYpE,
3apsl YW CWia TOKa B TMPOIEcce TapMOHUYECKUX
AIIEKTPOMATHUTHBIX KoJebaHuii, (POKyCHOE paccTosHue U
ONTHYECKasi CHWJIa JIMH3bI; TMPU ONHCAHWHM TPABUIBHO
TPaKTOBaTh (PUBWYECKUA CMBICI HCIOIB3YEMBIX BEIIMYHH,
ux O0O0O3HAUCHUS W EIAWHUIIBL, YKa3bIBaThb (POPMYIIHI,
CBSI3BIBAIONIUE JTAHHYIO (DM3UYECKYIO BEIMYHUHY C APYTHMH




BCJINYMHaAMH
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OnuchiBaTh U3yYEHHBIE KBAHTOBBIC SIBJICHUS U MPOLIECCHI,
UCIIONb3Ys duznyeckue BEJIMYMHBIL: CKOPOCTb
ANIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBETA,
SHEPTHUsl U UMITYJIbC POTOHA, IEPUO/]T TTOTypaciaga, SHEPTHsI
CBSI3U aTOMHBIX Si/Iep; MIPU OMMCAHUH MPABUIILHO TPAKTOBATh
(Gu3MUeCKHil  CMBICI  HCHOJIb3YeMbIX  BEIUYMH, UX
o00O3HaueHUs U  €IUHHULBI;  yKa3blBaThb  (POPMYIIBI,
CBA3BIBAIOIIUE JIAHHYIO (DU3UYECKYIO BEIMYMHY C JPYTUMU
BEJIMYMHAMU, BBIUYUCIIATH 3HaUeHUE (DU3NUECKON BEITMUMHbI

11.6

AHanmu3upoBaTh  (PU3NYECKHE TIPOLECCHl W SBJICHUS,
UCIIONTB3Ysl (PU3MUECKHE 3aKOHBI W MPUHIUIEL: 3aKkoH Oma,
3aKOHBI MOCIEI0BATEILHOIO U MapaJUIeIbHOTO COEAMHEHUS
MPOBOJHUKOB, 3akoH Jlkoyma -  JleHma, 3akoH
AIEKTPOMATrHUTHON WHAYKIIUU, 3aKOH MPSIMOJIUHEHHOTO
pacnpocTpaHEHUs! CBETA, 3aKOHBI OTPAXKEHUS CBETA, 3aKOHbI
IpEJIOMIICHHS  CBETa, YypaBHEHHWE  OHWHINTEHHA  JUIA
doToadderra, 3aKOH COXpPaHCHHS DHEPruH, 3aKOH
COXpaHEHUSI UMITYJIbCA, 3aKOH COXPAHEHUS AJIEKTPUUECKOTO
3aps/ia, 3aKOH COXpaHEHUsI MacCOBOTO YHCIA, MOCTYJAThI
Bbopa, 3akoH pagnoakTUBHOIO pacmajia; Py 3TOM pa3InydaTh
CJIOBECHYIO (POPMYJIHUPOBKY 3aKOHA, €ro MaTeMaTU4YeCKoe
BBIPAXXEHUE U YCIOBUS (TPpaHUIlbI, 007aCTH) TPUMEHUMOCTH

11.7

OrnpenensiTh HampaBJIeHUE BEKTOpAa WHIYKIIMM MAarHUTHOTO
TOJIs1 TPOBOJIHUKA C TOKOM, CUJIbI AMIiepa u cuiibl JIopeHiia

11.8

CtpouTh ¥ ONUCHIBATH HM300pa)KEHUE, CO3/1aBAEMOE
IJIOCKUM 3€PKAJIOM, TOHKOU JINH30U

11.9

BBITTOTHATE AKCIIEPUMEHTHI TI0 UCCIEAOBAHUIO (DU3UICCKUX
SBJICHMA ¥ TIPOIIECCOB C HCIOJIb30BAHUEM TIPSIMBIX U
KOCBCHHBIX HM3MEpPEHUH; mpu dOTOM (HOpMYyIUpPOBaAThH
npobsieMy (3a7ady) ¥ TUIOTE3y y4eOHOrO SKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEMJIOKEHHOTO0 000pyIOBaHUS,
IIPOBOJIUTH OTBIT U (POPMYITHUPOBATH BHIBOIBI

11.10

OcyliecTBiATh  NpsAMBIE M KOCBEHHBIE  M3MEPEHMS
(U3MUECKUX BEJIMYMH; MPU 3TOM BBIOMPATH ONTHUMAJIbHBIM
Ccroco0 M3MEPEeHHs] W HCHOJb30BATh W3BECTHBIE METO/IbI
OLICHKH IOT'PELIHOCTEN U3MEPEHU

11.11

UccnenoBarh 3aBUCUMOCTH  (PU3MYECKUX  BEJIUYUH C
WCMOJIb30BAHUEM  NPSAMBIX  HU3MEPEHUW; NPU  OTOM




KOHCTPYUPOBATh YCTAHOBKY, (DUKCUPOBATh PpPE3yJbTaThl
MOJIYYCHHONW 3aBUCUMOCTH (PU3MUYECKUX BEIUYUMH B BHUJE
Tabnuiy ¥ rpaduKoB, JeJaTh BBIBOALI IO pe3yjbTaTam
MCCIIEIOBAHMUS

11.12

CobOmronats npaBuiia 0€30MacCHOrO TPyJa MpPH MPOBEACHHUH
MCCIICJIOBAaHUI B paMKax y4eOHOTO IKCIEpUMEHTa, Y4eOHO-
MCCIICJIOBATEILCKOM W TPOCKTHOW  JIEATETBHOCTH  C
UCTIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPOMCTB U
J1a00paTOPHOTO 00OPYAOBAHUS

11.13

Pematp pacuyeTHble 3a7aud C SIBHO 33JaHHOM (DU3MUYECKOM
MOJEJIbIO, UCTIONB3Ys (PU3HMUECKUE 3aKOHBI M MPHUHIIMIIBL;, Ha
OCHOBE aHajJM3a YCJIOBUS 3aJaud BBIOMpPATh (U3NYECKYIO
MOJIEJIb, BBIAENATh (PU3UUECKUE BEIUYMHBI U (HOPMYJIbI,
HEOOXOAMMBIE /I €€ pEIICHHs, MPOBOJAUTH paCyeThl M
OLICHUBATh PEAIIBHOCTD MOJYYEHHOTO 3HaYeHUs1 (PU3NUECKOI
BEJINYMHBI

11.14

PemaTe KkauecTBEHHbIE 3a7a4d: BBICTPAUBATH JIOTHUYECKHU
HEMPOTUBOPEUYUBYIO IIEMOYKY PACCYXIECHUM C OMOpOl Ha
W3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTU U  (U3UYECKUE
SIBJICHUSA

11.15

Hcrmonp30BaTh TIpH pelieHUH y4eOHBIX 3371a4 COBPEMCHHBIS
uH(GOPMAIIMOHHbIE TEXHOJIOTHH LTSI TIOWCKa,
CTPYKTYPUPOBAHMSI, HMHTEPIPETAIIMU U  TPEACTABICHHUS
y4eOHOM U HAYYHO-TIOMYJISIPHON MH(POpPMAIIUU, TTOTYy4YEeHHON
U3 PAa3IMYHBIX HCTOYHUKOB; KPUTUYECKH aAHAJIM3UPOBATH
MOJIy9aeMyt0 HH(POPMAIIUIO

11.16

OOBACHATh NPUHIMUIBI JCUCTBUS MAalllMH, NpUOOPOB H
TEXHUYECKUX  YCTPOMCTB;  pa3auyaTb  yCIOBUS  HUX
0€301acHOro UCHOJIb30BAHMS B TOBCEAHEBHOM JKU3HU

11.17

[IpuBoauTH TIpUMEpPHI BKIIAJa POCCUUCKUX M 3apyOCKHBIX
YUCHBIX-QU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHUE
MPOLIECCOB OKPY’KAIOIIET0 MHpA, B Pa3BUTUE TEXHUKH U
TEXHOJIOTUH

11.18

Hcnonb3oBaTh TeopeTHUECKUE 3HAHUS MO0 (U3MKE B
MOBCEIHEBHOM XKU3HM JJI1 o0ecrieueHus: 0€30MacHOCTU MPHU
oOpallleHuH ¢ MPUOOpaMu U TEXHUYECKUMH yCTPOUCTBAMU,
JUIL  COXpaHEHMS 370pOBbSi M  COOJIIOJCHUS  HOPM
AKOJIOTMYECKOTO MOBEICHUS B OKPYKAIOIIEH cpelie

11.19

PaGotate B Tpymme C  BBIIOJIHEHHEM  Pa3IUYHBIX




COLIMAIbHBIX  pOJIei, TMJIaHupoBaTh palbOTy TPYIIIbI,
palMOHAIIBHO paclpeesTh 00S3aHHOCTH M IUIAHUPOBATh
JESTETPHOCTh B HECTAaHAAPTHBIX CHUTYalMsIX, aJeKBATHO
OIICHWBATh BKJIAJl KAXKIOTO U3 YYACTHUKOB TPYMIbI B
pellIeHre paccMaTpuBaeMon POOIEMBI

HpOBepﬂeMl:.Ie AJIEMEHTHBI COACPKAHUA

Kon Koz
nposepsiemoro | [IpoBepsiemMble 3j1eMEeHTBI COTEPKAHMS
pa3nena
JIeMEeHTa
4 OJIEKTPOJIMMHAMUKA
MATHUTHOE I10JIE. DJIEKTPOMAT'HUTHAS NHYKLWA
431 IlocTositHHBIE MAarHUTHIL. BzaumoneiicTBue
o IMOCTOSIHHBIX MAarHUTOB
MarauTtHoe mone. BeKTop MarHUTHONW WHIYKIWH.
439 [IppHiMn  cymeprio3uiuu. JIMHMM  MarHUTHOU
o nHAYKIuU. KapThHa JIWMHUKA MAarHUTHOM WHIYKIWH
IOJI ITIOCTOSIHHBIX MAarHUTOB
MarauTHoe ToJie MPOBOJHMKA ¢ TOKOM. KapTuHa
JUHUN TOJiA JUIMHHOTO TIPSMOTO TPOBOJHUKA U
4.3.3 3aMKHYTOT'O KOJIBIIEBOTO IPOBOJHUKA, KATYIIKH C
TOKOM. OnbIT Opcrena. Bzaumonerictrue
MIPOBOJTHUKOB C TOKOM
4.3 4.3.4 Cuna Amriepa, ee MOJyJIb U HaIllpaBJIEHUE
Cuna JlopeHna, ee MoayJdb W HaIpaBJICHUE.
4.3.5 JIBkeHHE 3apssKeHHOM 4YacTUIbl B OJIHOPOJIHOM
MaraHuTHoOM Moje. Pa6ota cuisl Jloperia
4.3.6 SIBneHUE NIEKTPOMAarHUTHOW HHITYKITUA
4.3.7 IToTok BEKTOpa MarHUTHOM MHIYKIIUU
438 OJIC  wuHaykuuv.  3aKoH  DJIGKTPOMArHUTHOM
o uHaykunn @apanes
Buxpeoe anexktpuueckoe nosie. JC UHAYKIMU B
4.3.9 MPOBOJHUKE, JBWXKYIIEMCS TMOCTYNaTelbHO B
OJTHOPOJHOM MAarHUTHOM TI0JIE
4.3.10 [TpaBuino Jlenua




4311 NunyktuBHOCTh. SBrenne camouHaykiuu. OC
e CaMOWHIYKIINU
4.3.12 DHeprusi MarHUTHOTO TOJIS1 KATYIIKU C TOKOM
4.3.13 DIJIEKTPOMAarHuTHOE MOJIe
TexHuueckue yCTpOMCTBA: MOCTOSHHBIE MAarHUTHI,
4.3.14 3JIEKTPOMArHUTBI, JJIEKTPOJBUTATENb, YCKOPUTEIH
AJIEMEHTAPHBIX YaCTHUIl, MHAYKIIHOHHAS TTeYb
[IpakTnueckue paboThl. M3yuyeHWe MarHUTHOTO
MoJiI KaTylmku ¢ TOKoM. MccrnenoBaHuwe AEHUCTBUA
4.3.15 MOCTOSSHHOTO ~ MarHuTa Ha paMKy C  TOKOM.
Uccnenosanue SIBJICHUSI AJIIEKTPOMArHUTHOM
UHIYKITUU
5 KOJIEBAHU A 1 BOJIHBI
MEXAHUYECKHUE U 3JIEKTPOMAT'HUTHBIE KOJIEBAHUA
Koneb6arenbnast cucrema. CBOOOIHBIE KOjeOaHUS.
51.1 apmonnyeckue konebanusi. Ilepuon, yacrora,
aMIUIuTya u dasza kosedaHu
51.2 [IpyXuHHBIN MagTHUK. MaTeMaTHYECKUI MasTHUK
VYpaBHeHue rapMOHUYECKUX KOJIeOaHMIA.
5.1.3 Kunemarnueckoe ©  JAMHAMHUYECKOE  ONUCAHUE
K0J1€0aTEeIbHOTO JBUKEHUS
[IpeBpamenne dHEpPrUM TNPU  TAPMOHHYECKHUX
514 koneOanusx. CBs3p  aMIUIUTYAbl  KOJieOaHUU
o MCXOJIHOW BEJIMYMHBI C aMIUIUTYJaMU KOJieOaHUl ee
5.1 CKOPOCTH U YCKOPEHUS
Koneb6arenbubiii KOHTYD. CBoOoHbIE
AJIEKTPOMATrHUTHBIE  KoJie0aHUs B  HUJCATHHOM
5.1.5 KoJeOaTebHOM  KOHTYpe.  AHANOTUS — MEXIY
MEXaHUYECKUMU u AIEKTPOMATHUTHBIMU
kosnebanusimu. dopmyna Tomcona
516 3aKOH  COXpaHGHHUS DHEPTUH B  HACAUTHBHOM
o K0J1e0aTeIbHOM KOHTYpe
BrinyxieHnbie MEXaHUYECKUE KOJIeOaHMsI.
5.1.7 Pezonanc. Pe3oHancHass kpuBas. BbIHYyXICHHbBIE
AIIEKTPOMATrHUTHBIE KOJICOaHUSI.
5.1.8 [Tepemennsbiit Tok. CHHYCOUIAIBHBIN TEPEMEHHBIN




TOK.

5.1.9

MOIIHOCTh MEPEMEHHOTO TOKAa. AMIUIMTYAHOE H
JNEUCTBYIOIIEE 3HAUYCHHUE CUJIbI TOKA U HAIIPSKEHUS

5.1.10

Tpancpopmarop. IlpousBojactBo, mnepenada u
norpedsieHue AIEKTPUUECKON HHEPTHUHU.
DKOJIOTUUECKHE  PUCKM  TpU  TMPOU3BOJCTBE
anekTpudeckoit 3Hepruu. KynbpTypa ucnonb3oBaHus
AJIIEKTPOIHEPTUH B MIOBCETHEBHOM KU3HU

5.1.11

Texuuueckue yCTpOCTBA: ceifcmorpad,
DIIEKTPUUYECKUI 3BOHOK, JIMHHUHU AIIEKTpOnepeaayd

5.1.12

[IpakTuueckue paboTHI. UccnenoBanue
3aBUCUMOCTH TE€pHOJIa MaJbIX KoJieOaHUM rpy3a Ha
HUTHU OT JUIMHBI HUTU U Macchl Tpy3a. McciaegoBanue
NEPEMEHHOTO TOKAa B LENH W3 IMOCIEA0BATEIBLHO
COEAMHEHHBIX KOHJEHCATOPa, KAaTyIIKH U PE3UCTOpa

5.2

MEXAHNWYECKUE U SJIEKTPOMATI'HUTHBIE BOJIHBI

5.2.1

MexaHn4yecKkre BOJIHBI, YCIOBHSI PacIpOCTPAHCHUS.
ITepuoa. CkopoCTh pacmpoCTpaHEHHs] U JJIMHA
BOJIHBI. [lonepednsie U MPOA0JIbHBIE BOJTHBI

5.2.2

NuTtepdepenuus u auppakuus MEXaHUUECKUX BOJIH

5.2.3

3Byk. Ckopocth 3Byka. ['pomkocths 3Byka. BeicoTa
ToHa. TemOp 3ByKa

524

DONEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS W3Iy4YEHUS
AJIEKTPOMATrHUTHBIX BOJIH. B3auMHas opueHTanus
BekTOpoB E, B U v B 3l€KTpOMarHuTHON BOJHE B
BaKyyMe

525

CBONCTBa BJEKTPOMATHUTHBIX BOJIH: OTPAXKEHUE,
MPETIOMIICHHUE, MOJISIpU3aLHUs, nudpakius,
untepdepernuss. CKOpOCTh  DJIEKTPOMArHUTHBIX
BOJIH

5.2.6

[[Tkama 3yeKTpOMAarHUTHBIX BOJH. [IpumeHeHue
AJIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[TpunHIMTIBI pannoCBA3U v TEJICBUJICHUSL.
Pamnonmokanus. ONEKTpOMAarHUTHOE 3arpsi3HECHHE
OKPYXarolen Cpebl

5.2.8

TexHnueckue YCTPOMCTBA:! MY3bIKaJbHbIE




WHCTPYMCHTBI, YJIBTPa3ByKOBas JIMarHOCTHKAa B
TEXHUKC M MEIWIHUHE, pajaap, pPaJIrolPUEMHUK,
TEJIeBU30p, aHTeHHA, TenedoH, CBU-nieup

5.3

OIITHUKA

531

[IpsiMonuHeHOE  pacOpoCTpaHEHWE  CBETa B
OJHOPOJHOM cpexe. JIyu cBera

5.3.2

OtpaxkeHre cBeTa. 3aKOHbl OTPAXXEHUsI CBETA.
[Toctpoenue n3obpaxeHuil B JIOCKOM 3epKaje

5.3.3

HpCJIOMJIeHI/Ie cBeTa. 3aKOHBI MMpCIOMJICHHUA CBCTA.
AOCOIIOTHBINA NOKa3aTeIb IMPCIIOMJICHHU A

534

[TommHOe BHYTpeHHEe oTpakeHue. lIpenenbHblii yrou
IIOJIHOTO BHYTPEHHETO OTPAKECHUS

5.35

Hucnepcust ceeta. ClioxkHBIA cocTaB O€Ioro cBeTa.

LBet

5.3.6

Cobuparoniie W pacceuBaroiye JIuH3bl. ToHKas
nuH3a. POKYCHOE pAaCCTOSIHUE U OINTUYECKas CHUJIa
TOHKOM JsmH3bI. [locTpoeHne wu300paxeHud B
coOUparolMx U paccerBaromux JnH3ax. Dopmyia
TOHKOM JIMH3BI. Y BEIMUCHHE, JaBaeMOe JIMH30M

5.3.7

[Ipenensl NPUMEHUMOCTHA T€OMETPUUECKON ONTUKHU

538

HNurepdepenius cBera. KorepeHTHBIE HUCTOYHUKH.
VYcnoBus HaOMOACHUS MaKCHMYMOB M MUHUMYMOB
B HHTEp(EPECHIIMOHHOM  KapTHHE OT  JBYX
cHUH(]a3HBIX KOTEPECHTHBIX HCTOUHUKOB

5.3.9

Hudpakuus cera. JludpakimoHHas penieTka.
VYcaoBue HaOMONEHUS TIABHBIX MAKCUMYMOB TMpH
naJeHUun MOHOXPOMATUYECKOTO cBeTa Ha
TU(PAKLMOHHYIO PEIIETKY

5.3.10

[Tonmapu3zanus ceera

5.3.11

TexHuueckue YCTPOMCTBA: OYKH, ayna,
¢doToanmapat, IpOEKIIMOHHBIN arnmapaT, MUKPOCKOII,
TEJIECKOI, BOJOKOHHAs ONTHKA, IU(paKIHOHHAS
pereTka, noJIpou

5.3.12

[Ipaktuueckne paboTel. V3MepeHue moKkazaTes
MIPEJTOMIICHHUS. HccnenoBanue CBOWCTB
n300pakeHni B JuH3aX. HaOmromeHwe aucmepcuu




CBeTa
SJIEMEHTHI CITELIUAJIBHON TEOPUM OTHOCUTEJIBHOCTU
['paHuilbl TPUMEHUMOCTH KJIACCUYECKONW MEXaHUKH.
6.1 [TocTynaTsr TEOPUH OTHOCUTEIBHOCTH:
' WHBAPUAHTHOCTh MOJYJsi CKOPOCTH CBeTa B
BaKyyMe, IPUHIIUI OTHOCUTEIBHOCTUA DUHINITEHHA
6
6.2 OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMeNJICHUE
' BPEMEHU U COKpAIIECHUE JITUHBI
6.3 DHeprus U UMIYJIbC CBOOOTHOM YaCTHIIbI
6.4 CBsi3b Macchl ¢ HEPrUel U UMITYJIbCOM CBOOOJHOM
' YaCTHI[bl. DHEPTHUs TTOKOSI CBOOOHOM YaCTHUIIBI
7 KBAHTOBAS ®U3UKA
SJIEMEHTBI KBAHTOBOM OIITUKU
711 ®otonsl. ®opmyna [lnanka cBsi3u sHepruun HoOTOHA
o C €r0 4acTOTOM. DHEPrus U UMITYJIbC POTOHA
OtkpeiTHe U uccnenoBanue Qpororpdexra. OnbITH
7.1.2
A.T'. CroneroBa. 3akonbl (hoTOo3PPexTa
7.1 713 VYpaBuenue  OiiHmTedHa g orodddekra.
o «Kpacnas rpanuna» ¢pororddexra
7.1.4 JlaBnenue ceera. OnwiTel I1.H. JIeOenena
7.1.5 XHUMHUYECKOE JICCTBUE CBETA
716 TexHuueckue YCTPOMCTBA:! boTORIEMEHT,
o dboToMaTUMK, COJTHEUHAS OaTapesi, CBETOINO
CTPOEHUE ATOMA
Mogens atoma Tomcona. OmnbiTel Pesepdopaa mo
721 UCCIICIOBAHUIO CTpoeHus artoma. I[lnanerapHas
MOJENb aToMa
[Tocrynmarer bopa. U3nyduenue u mnorjounieHue
7.2 799 (GOTOHOB TMpU TEpPexo/ie aToMa C OJHOTO YpPOBHS
o sHeprun Ha aApyroi. Buaesl cnektpoB. Cnekrtp
YPOBHEHW SHEPIMU aTOMA BOJIOPOAA
BonHoBeie cBorcTBa 4actuil. Bomnbel e bpornss.
7.2.3 KopnyckynsapHo-BosiHOBOM  ayanusm. Judpakuus
AJIEKTPOHOB Ha KpUCTAJLIaX




794 CnoHTaHHOE W BBIHYXXICHHOE  U3JIyYEHUE.
o YceTpolcTBO M IPUHIIUI pabOoTHI J1a3zepa
795 TexHuyeckrue yCTPOMCTBA: CIIEKTPAJIbHBIM AaHAIU3
o (CEKTPOCKOIT), Ja3ep, KBAHTOBBI KOMIIBIOTED
726 [IpakTuyeckue padotel. Habmogenue auHeruaToro
o CIIEKTpa
ATOMHOE A1PO
731 Meronsl HAOJIIOICHHUS U perucrpauuu
o AJIEMEHTAPHBIX YACTHI]
OtkpeiTie paguoakTuBHOCTU. OmbiThl Pesepdopna
0  ONpENEIECHHID  COCTaBa  PaJUOAKTUBHOIO
7.3.2 usnyuenus. CpoiictBa anbda-, Oera-, ramma-
u3iy4yeHus. BivsiHue paguoakTUBHOCTH Ha >KUBBIC
OpraHUu3MBbI
OtkpeiTHE 0OpOTOHA W HEWTpoHa. HykioHHas
7.3.3 Mojenb siapa [eiizenOepra - MBanenko. 3apsia sapa.
MaccoBoe uncio sapa. M30Tomnsl
Anbda-pacnaa. DIEKTPOHHBIA U  MO3UTPOHHBIM
7.3.4 OeTa-pacma. ['amma-n3nyuyenue. 3aKkoH
7.3 PaAMOAaKTUBHOTO pacnaia
735 DHeprusi CBA3M HYKIIOHOB B siApe. SInepHbIE CHUIIBL
e JledekT Macchl sapa
7.3.6 Anepnsie peakuuu. JleneHue u CUHTE3 SAEP
SAnepubii  peaktop.  TepMosnepHBI  CHHTE3.
7.3.7 [IpoOneMbl W MNEPCTEKTUBBI AIEPHON SHEPreTUKH.
DKOJIOTHUECKHUE ACTEKTHhI SII€PHOIN SHEPTeTUKU
738 DneMeHTapHble 4YacTUIbl. OTKpBITUE MO3UTPOHA.
o DOyHIaMEHTAJIBHBIE B3aUMOACHCTBUS
739 TexHuyeckue yCTpOWCTBA:  JO3UMETP, Kamepa
e BuiibcoHa, siaepHbliil peakTop, aToMHast OomoOa
7310 [Ipaktuueckue paboTel. HcciaegoBaHue TpPEKOB
e 94acTHI] (M0 TOTOBBIM (hoTOrpadusiM)
OJIEMEHTBI ACTPOOU3UKU
8 8.1 Bun 3BesnHoro Heba. Co3Be3gusi, spKUE 3BE3bI,
' MJIaHETHI, UX BUAUMOE JABHMIKECHUE




8.2

Conueunas cucrema. IlnmaHeThl 3eMHON T'PYIIIIHI.
[InaHeThI-TUTAaHTBI M UX CHOYTHUKH, KapJIUKOBBIC
mwianetbl. Mastbie Testa COJTHEYHOM CUCTEMBI

8.3

Comnne, dorochepa m armochepa. ComHeuHas
aKTUBHOCTb

8.4

Hctounuk sneprun CostHIA U 3BE3]T

8.5

3Be3/1bl, MX OCHOBHBIE XapaKTEPUCTUKHU: Macca,
CBETUMOCTb, PaINyC, TEMIIEPATYPa, UX B3AUMOCBS3b.
JlnarpamMma «CHEKTpajdbHbIA KJIACC - CBETUMOCTHY.
3Be3/bl TJIaBHOM MOCJIEIOBATELHOCTH.
3aBUCHUMOCTh «Macca - CBETUMOCTb» Jii 3BE3[l
[JIaBHOM MOCIEA0BATEIIbHOCTH

8.6

Buytpennee crtpoenne 3Be3n.  CoBpeMeHHbBIE
NPEJCTABICHUS O TPOWCXOXKICHUN U OSBOJIIOIHH
CouHIa 1 3Be3/1. DTaIbl )KU3HU 3BE3]]

8.7

Mineunsii Ilyte - Hama [amaktmka. CrimpanbHas
CTPYKTypa | amakTuku, pacupencineHue 38e3/1, ra3a u
neu.  [lomoxenne w  gmwxkenne ConHua B
INanaktuke. Ilnockas u cdepuydeckast MoaCUCTEMBI
lNanmakTuku

8.8

Tunel ranaktuk. PaavoranakTuku U KBasapsl.
UYepHble IBIPBI B SAPAX FalaKTHK

8.9

Bcenennasa. Pacmmupenne  Bcenennoi.  3akoH
Xab6ma. Paz0eranue ramaktuk. Bo3pact u paguyc
Bcenennon, Teopus bosmpmoro B3peiBa. Monenb
«ropsuent Beenenno». PenukroBoe usnyuenue

8.10

MacmtabHas CTPYKTypa Bcenennoit.
MeraranakTtuka. Hepemennsie po0IeMbl
ACTPOHOMHU

IIpoBepsiembie Ha EI'D mo ¢u3uke TpeOoBaHUsI K pe3yjbTATaM OCBOCHHS

o011 COO

Hnst mpoenennst EI'D mo ¢usuke wucnonb3yercs mnepedeHb (KoauduxaTop)
mpoBepsieMbIx TpeOoBanuii k pesyibTaTtam ocBoerust OOIl COO u nepedyeHb

QJIEMCHTOB COACPIKAHHA.




Ilepeyenb (koamdukarop) mnposBepsieMbIX TPeOOBAHMH K pe3yJbTaTaM
ocsoenust OOITI COO

Kon
NPoBepPsIeMOro
TpeOOBaHUS

IIpoBepsieMble TpeGOBaHUSI K NMPeAMETHBLIM pe3yJbTaTam
OCBOCHHUSI OCHOBHOH 00pa3oBaTeJIbHOH NPOrpamMMbl
cpeaHero oouiero o0pa3oBaHus

ChopmMupoBaHHOCThP yMEHUH pacro3HaBaTh (PU3HUECKHE
sBJICHHSI (ITPOIIECCHI) U OOBSICHATh MX HA OCHOBE M3YYCHHBIX
3aKOHOB

BJ'IaI[CHHG OCHOBOIIOJIarartomuMn (bHBH‘IGCKI/IMI/I IIOHATHUAMU H
BCIIMYMHAMHU, XaPAKTCPU3YIOIIIUMHA q)HSquCKI/Ie IMPOHICCChI

CdopmupoBaHHOCTH YMEHUHI IIPUMEHSTh 3aKOHBI
KJIACCUYECKOM  MEXAaHHMKH, MOJEKYJSIpHOW  (U3HKH |
TEPMOJIUHAMUKH, JIEKTPOAUHAMUKHA, KBAHTOBOW (PU3MKH IJIs
aHanu3a U OOBSICHEHMS SBJICHHM MUKPOMHpA, MaKpOMHUpa H
Merammpa, paziauyaTb  ycloBUs  (TpaHMLbI,  00JacTH)
OPUMEHUMOCTH (U3UYECKUX 3aKOHOB, NOHHUMATh BCEOOIIMI
XapakTep (yHIAMEHTAJIbHBIX 3aKOHOB U OrPAaHUYEHHOCTh
UCITOJIB30BaHUS YaCTHBIX 3aKOHOB; aHAJIU3UPOBATh
(¢uznyecKkue MpoLECcChl, HCIOJb3YS OCHOBHBIE IIOJIOKEHUS,
3aKOHBI U 3aKOHOMEPHOCTH

CdopmupoBaHHOCTH YMEHUS pa3IuvaTh YCIIOBHS
MPUMEHUMOCTH MOJCNEeH (QU3NYSCKUX TEl | IPOIECCOB
(stBIICHUIN)

ChopMHpOBaHHOCTh, yYMEHMsI pElIaTh pacueTHbIE 3aJauu C
SIBHO 33JJaHHOM U HESBHO 3aJIaHHOMN (PU3MUECKON MOJIETBIO: Ha
OCHOBAHMH aHaJIM3a yCJIOBUSA BbIOMpATh (PU3MUYECKHUE MOJENH,
OTBEYAIONIMEe TpPeOOBaHUSAM 3a/Jaud, NPUMEHATH (HOPMYIIbI,
3aKOHBI, 3aKOHOMEPHOCTH W TOCTYJaThl (PU3MYECKUX TEOPHd
OpU HUCHOJb30BAHUM MATEMAaTUYECKUX METOJOB pEIICHUS
3a/lay, NPOBOAUTH pacueThl Ha OCHOBAHUHM HMMEKOUIUXCS
JAHHBIX, AHAJIW3UPOBATH PE3YJIbTATBl M KOPPEKTUPOBATH
METO/IbI PELIECHUS C YYETOM MOJIyYEHHBIX PE3YyJIbTaTOB

PemaTe kadyecTBEeHHBIE 3aJayd, TpeOyIOlMEe MPUMEHEHHUS
3HAHWM M3 pa3HbIX PA3JENOB IIKOJBHOTO Kypca (usuku, a
TaK)K€ HHTETpalud 3HAHUM W3  JAPYTUX  [PEIMETOB
€CTECTBEHHOHAYYHOTO IMKJIA: BBICTPAUBATh JIOTHUYECKYIO
LEMOYKY PACCYKICHHM C ONOpOM Ha HU3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SIBICHUS




Brnanenue OCHOBHBIMH METOJAaMU HAyYHOTO IIO3HAHWS,
UCITOJIb3YEeMBbIMH B (DPU3HKE: MTPOBOIUTH MPSIMbIC M KOCBEHHBIC
U3MEepeHUsT (PU3WYECKUX BEJIMYHMH, BBIOMpPAs ONTHMATLHBIN
CIIOCO0 M3MEpPEHUsT U HMCIOJb3YysS W3BECTHBIE METOIbI OIECHKH
MOTPEIIHOCTE  M3MEPEHUW, MPOBOJIUTH  HUCCIEIOBAHUE
3aBUCUMOCTEH (DU3UYECKUX BEIWYUH C HCIOJIb30BAHHEM
NPSMBIX W3MEPECHHUM, OOBICHATH TOJYYCHHBIC PE3YJIBTATHI,
UCTIOJNIBb3Ysl (PU3UYECKHE TEOPHH, 3aKOHBI U TIOHSTHS, U JENaTh
BBIBOJIbI; COOJNIONATh MpaBwiia Oe30IacHOro Tpylna NpH
MIPOBEICHUH UCCIIEOBAaHUMN B paMKax y4eOHOT0 SKCIIEpUMEHTa
u yueOHO-HCCIIeI0BATEIBCKON NEeSTEIbHOCTH C
UCIIOJIb30BaHUEM ITU(GPOBBIX HU3MEPUTEIBHBIX YCTPOMCTB U
71a60paTOPHOTO 00OPYAOBAHUS

ChopMUpOBaHHOCT, YMEHUM aHAJIU3UPOBATH M OICHUBATh
MOCJEACTBUSL OBITOBOM W MPOU3BOJCTBEHHOW JEATEIBHOCTH
4eJI0BeKa, CBA3aHHOU ¢ PU3UUYECKUMU TIPOIECCaMU, C MO3UIIHMA
HKOJIOTUYECKOHN 0e30MacHOCTH; pEACTaBICHUM 0
pallMOHAIBHOM TPUPOJOIOIb30BaHUU, a TaKXe pa3yMHOM
UCIIOJIb30BaHUN JIOCTWKEHHM HAayKM W TEXHOJOTUWA JId
JATbHEHIIET0 pa3BUTHUS YEIOBEUECKOro 00IIecTBa

OBnazeHue pa3InyHbIMU CIOCOOaMU pabOThl ¢ MH(POpMALIHEH
(U3UYECKOro COACpPk aHUS C MCIOJIB30BAHUEM COBPEMEHHBIX
MH(OPMAIMOHHBIX TEXHOJIOTHH; pasBUTHE YMEHHU
KPUTHUYECKOTO aHAJIN3A U OLIEHKU JTOCTOBEPHOCTH IOJIy4aeMOU
uHbopMaIuu

10

CdopMUpOBaHHOCTH, YMEHHUM MPUMEHSITH OCHOBOIIOJIAraroue
ACTPOHOMUYECKHUE MOHATHUSA, TEOPUHU U 3aKOHBI JJIs aHaIu3a U
OOBSACHEHHUS (PUBMYECKHX MPOLIECCOB, MPOUCXOAAIIUX Ha
3BE3/1aX, B 3BE3[IHBIX CUCTEMaX, B MEXTAJIAKTUUYECKOU Cpese;
JIBIDKEHHUS HEOSCHBIX TeJl, DBOJIIOINH 3Be3 U Beenennon

IlepedeHnb 31eMEHTOB coiep:KaHus, npoBepsieMbix Ha EI'D nmo ¢pusuke

Kona Kon ITIpoBepsieMblil 3JIEMEHT COAEePKAHUA
pas3ae |3JjeMeH

aa/ Ta

TeMbI

1 MEXAHHWKA

11 KNHEMATHUKA




MexaHu4deckoe JABHKCHHC. OTHOCUTEIBLHOCTD

1.11
MeXaHu4ecKkoro ABmxeHus. Cucrema orcyera
z ‘ TPacKkTOpHA
X
MarepuranbHas TOUKa.
Ee pannyc-Bekrop:
112 | FO=(x(V), et), z(t))

TPACKTOPHA, IICPCMCIICHHUC!
ﬁF:F(fz,l—.;(ﬂ ):Fz —.-‘_‘i = (M,&J’:ﬁz).

MyTh.

CroxeHue nepemMeneHui:

An =Ar, + An

1.1.3

CkopocTh MaTEpUAIBLHON TOYKHU:




5w AP 5
L= =1,"=(v,,0,,9; ),

At a0

Ax

v, =— =X,', aHanornyHo L
T AL
At—0

— aq T
y =Vt

CI105KeHHE CKOPOCTENA:

BeluKciienre mepeMeniends ¥ IyTH MaTepHajbHOU TOYKH
py TPAMOJIMHENHOM JBWKEHHUU BIOIL OCH X [0 rpaduKy
3aBrcuMOCTH Vx(t)

Y cKkopeHne MaTepruaIbHOM TOUKU:

_ AVv v
a=-— =V, =\4a,.,a,,4, |,
114 At | x50 |
Av oy .
a,=—-: ={UT}:, aHanoruyHo a,, =[U v]
ﬂf B - X!
At—0
PaBHOMEpPHOE NTPAMOIIMHENHOE IBUKECHUE:
=X+
1.15 H‘{t} Xo T Yoy t

U, (1) =V, =const




1.1.6

PaBHOyCKOpEeHHOE MPSMOIMHEITHOE IBUKEHUE:

2
a,l

2

I(U = Xp +U[}x'{ G
v.(t)=vy, +a,.t

(., = const

A

2 2 )
Usy = Yy :2‘11‘ '(':"2 —X1)

[Ipn nBMKEHUU B OAHOM HAIPaBJICHUH ITYTh

V| + V>
2

= !




it X; L

CBoOoHOE TIaZicHHe. Y CKOpEeHHE CBOOOIHOTO MaICHUSI.

JIBrxeHue Tena, OpOUIEHHOro MO/ YIJIIOM O K TOPU30HTY:

1.1.7
(X(t)=X( +Vgt =Xy +Vg cos .t
2
i gyt .
v(t)=yg +Vg,f + = yo + Vg Sin(
L (1)=Vgy =Vgcosc
L. (1))=Y, +&g,t=VpsIna— gt
Ex~
g, =—g=consl
KpuBonuneitnoe nBuxxenue. JBUkeHUE MaTepUAIbLHON TOUKHU
1.18

10 OKPYKHOCTH.




YrnoBas u JumHeWHas CcKopocTh TOouku: v = R. Ilpnm
PAaBHOMEPHOM JIBUJKEHHH TOYKH 10 OKPY>KHOCTH

2
m=—ﬂ=2nv.
T

LleHTpoCTpEMUTENBHOE YCKOPEHUE TOUKH:

= —o*R-

il —
fe
R

[TonHOE yckopeHue MaTepuaaIbHON TOUKU

TBepI[OC TCIIO. HOCTYH&TGJ'IBHOG H BPallaTCIIbHOC IBHKCHHC

1.1.9
TBEPJIOTO TEJIA
JMHAMUKA
121 Nuepumanbabie cucrembl otcyera. [lepsbiii 3akoH HeroToHa.
o [IpuHmun otHOCUTENBLHOCTH [ anmuiies
Macca tena. [ltoTHOCTE BellecTBa:
1.2.2 _m
P %
1.2
Cuina. [IpuHIMD CynepHO3ULIANA CHIIL:
1.2.3 I i &
FpaBHU,lel”lc'rE :*Fl +FE T
Bropoii 3akon HeroTona: muist matepuansHoi Touku B UCO
1.2.4

F=ma: ,ﬁf?_{;:ﬁﬁ; npu ﬁ* = const

1.2.5

Tpernii 3akoH HproTOHA 1151 MatepuaibHbIX TOYEK:




Fly == Fy

1.2.6

3akoH BCCMHPHOTO TATOTCHUA: CHIIbBI IIPUTSIKCHHUA MCKIAY
TOYCUYHBIMH MaCCaMH PABHBI

nyny
R-

F=G——=

Cuna tsokectu. lleHTp TsbKecTH Tena. 3aBUCUMOCTBH CHIIBI
TSDKECTH OT BBICOTHI N HaJl MOBEPXHOCTHIO TUIAHETHI PAJNYCOM
Ro:

GrWEH
(Ry + h)?

mg =

1.2.7

Cuna ynpyroctu. 3akoH ['yka: Fx = — kX

1.2.8

Cuina tpenuns. Cyxoe TpeHHe.
Cuna TpeHus CKoJbKeHust: Frp = pN.
Cuna Tperns mokost: Fmp < uN.

Koaddumuent tpenus

1.2.9

JlaBieHue:




1.3

CTATUKA

131

MOMCHT CHUJIBI OTHOCUTCJIBHO OCHU BpaHleHI/IHZ
|M‘ =FI, roe | - nne4o cunbl ﬁ' OTHOCUTE

npoxoJsien yepe3 Touky O nepneHIuKyIspHO PUCYHKY

1.3.2

[lenTtp macc Ttena. LleHTp Macc cHUCTEMBI MAaTEpHUAJIbHBIX
TOYEK:

. mRt+mp +..,

i,

my +m, +...

B opHOpoIHOM MoJiE TSIKECTH

q

(g = const)

OCHTP MACC TCJIa COBIIAAACT C €0 HCHTPOM TAXKCCTHU




Ycnosus paBHoBecus TBepaoro tena B MCO:

rFJ'I'VIF" —|—M2 ‘|‘.+.='U

133
{ —_— —_
Fi+F5+..=0
\
1.3.4 |3axon Ilackans
1.3.5 | daBnenue B xuakoctu, mokosiieiics B UCO: p = po + pgh
3akoH Apxumena:
1.3.6 Fapx = =Fyirecn ecnu teno u xuakocts nokostes 8 UCO, 1o I

VYcinoBue miaBaHusa TEN

1.4

3AKOHbI COXPAHEHMA B MEXAHUKE

141

Nmnynec MaTepruanibHON TOUKH:

p=m

142

NMnynbe cucTemsl Te:




p=p +py

3aKOH U3MCHECHUS U COXpaHCHHUA UMITYJIbCA:

BUCO Ap =A(py + Py +-..) = Flanemu At + F gyenm

1.4.3
8 NCO Ap=A(p +p, +..)=0, ecnu ﬁlmlemn +F2
PeakTuBHOE IBHKEHIE
S
-
144

Pabota cuibl Ha MajIOM MEpEeMEIICHUN




—_—

A=|F||A¥|- coso.= H

145

L

MOITHOCTB CHUJIBI: €CH 3a BpeMs At paboTa CHUJIbI H3MEHSAETCS
Ha AA, TO MOIITHOCTh CHUJIBI

A4
P=—"  =F-v(

At Ar—0

1.4.6

Kunernueckas OHCPIUA MaTepHaHBHOﬁ TOYKHU:




2
o

KUuH

|

o
I

3aKOH U3MEHEHUs KUHETHUYECKOW DHEPruuh  CUCTEMBI
MarepuasibHBIX ToUeK: B ICO AEkun = A1+ Az + ...

HOTGHI_[I/IaJ'IBHaﬂ QHCPIruA: A MOTCHHOUAJIBHBIX CHII Ap =

EIHOTeﬂu - E2n0Teﬂu = — AEHOTeHu-

[loreHnnanpHas  JHEPrUsi ~ MAaTEPHAILHOM  TOYKH B
OJTHOPOJTHOM TI0JI€ TSHKECTH: Enorens = Mgh

[ToTenmnuanbHas 3HEPrUst ynpyro aeopMUpOBaHHOTO Tea:

147 .5
[MOTEHLL ;
-
3aKOH M3MEHEHHS U COXPAHEHUSI MEXaHUYECKOW SHEPTUU:
1.4.8 EMeX = ERl/lH + EHOTEH[[

B UCO AEuyex = Ascex HEMOTeHI[.CHJII — 0




B UCO , ecau AEyex = 0, ecmAscex nenoren.cna = 0

1.5

MEXAHUYECKHUE KOJIEFAHMA N BOJIHbI

1.5.1

['apmonnueckne  KojeOaHuUsT ~ MaTEpUAIbHOW  TOYKH.
Awmintyaa u asza xonebannii. Kunematuueckoe onucanue:

x(t)=Asi(wt +q¢g) .
U, ('f} = I; ’

a.(t) :(U_T};_. =@’ x(t)=a, +

rae X - CMCIICHUE U3 ITOJIOKCHU S PaBHOBCCHA.

JluHamMuueckoe onmcanue: max = —kx, roe K = mo?. D10
3HAYMT, uTO Fx = — KX.

DHEPreTUIecKoe ONMCAaHUE (3akoH COXpaHEHHUS
MEXaHHYECKON YHEPTUH ):

2 2 . 2
mv-  kx* mv,, kA
— — — I —

2 7. 2 2

CBsi3b aMIUIUTYABl KOJEOAHMM CMEIIEHUS MaTepuaIbHOM
TOYKH C aMIUTUTYAaMH KOJIeOaHUN €€ CKOPOCTH U YCKOPECHHUS:

Lo =OA gy = C




1.5.2

ITepuon u yacTora KoeOaHmi:

2T

Hepnon MaJIbIX CBO60I[HI>IX KoJICOAHMHT MaTeMaTHYECKOTO
MasjiTHHKA.




=271 |-

[lepuon cBOOOIHBIX KOJIEOAHUM TPYKUHHOTO MasITHUKA!

it

153

Boinyxnennble koiebanus. Pezonanc. PezonancHas kpuBas

154

[Tonepeunsie u MPOJOJIbHBIE BOJIHBL. CkopocTb




pacupoCTpaHCHUA U AJIMHA BOJIHBI:

A=v] =

Nurepdepennus u audpaxiiys BOJITH

211

1.5.5 3ByK. CKOpOCTB 3ByKa
2 MOJIEKVYJIAPHASA ®U3UKA. TEPMOJINHAMUKA
MOJIEKVYJISIPHAS ®U3UKA
Mogenu cTpoeHus Tra3oB, KUIAKOCTEW W TBEpIbIX Tell. [lycTh
2.1 TepMOJMHAMHUYECKasi  cucrema  (TeI0)  COCTOMT U3

N° oanHaKoBBIX MOJIeKy. Torna KOJIU4YecTBO BEIeCTBA




N

1}:_
NA

rae Na —uuciao ABorajpo, M - Macca CUCTEMbI (Tena), B —
MOJISIpHAsI Macca BEIIecTBa

2.1.2 TerioBoe NBMKEHUE aTOMOB U MOJICKYJI BEIIECTBA
2.1.3 BzaunmoelicTBrue 4acTHIl BENIECTBA
2.1.4 | Auddysus. bpoyHOBCKOE NBMKEHHE
2.15 Monuenbs uneansHoro raza B MKT
CBsi3b MEXK]ly JABJICHUEM U CPEHEW KNHETHUYECKON SHEpruei
MOCTYTATEeILHOTO TETJIOBOTO JIBUKEHUS MOJIEKYJT
uaeanbHoro raza (ocHoBHoe ypasuenue MKT):
= 2.
2.1.6 1 > 2 Y A
p=—mynu- =—n| ——— |=—MN"Egcr°
3 2 3
_ N
rae My - Macca oAHOW Monekynbl, 1 =— - KOHUEeHTP
V
2.1.7 | AbcomoTHas temneparypa: T =1°+ 273 K
CBsi3p  TeMmIeparypbl raza €O CpeAHEHd KUHETUYEeCKOU
218 DHEPTrUel TMOCTYMATEeNLHOTO TEIJIOBOTO JBIDKEHUS €0

MOJIEKYJI:




7 d
FH'[JU |
Eoer = =1

2 i

\

2.1.9

VYpaBuenue p = nkT

2.1.10

MOIIGJ'IB HACAJIbHOT'O I'a3a B TCPMOJINHAMUKC!

YpaBHeHue MeHaeneena - Kuan

BripaxeHue 111 BHYTPEHHEH 31

VYpaBuenue MennaeneeBa - Kianeiipona (mpuMeHUMBIE
(dbopMBI 3arucH):

pV=—RT=vRT=NkT, p-
LL

BeipaxxeHne [ BHYTPEHHEW OHEPrud  OJHOATOMHOIO
UJIeabHOTO ra3a (MpuMeHuMbIe (POPMBI 3aMHUCH):

U:%FRT:%N!{T:EERT:WU]

2 W

2111

3akoH JlaibTOHA IS JaBJICHUS CMECH Pa3peKEHHBIX Ta30B: P
=p1tp2+t..

2.1.12

M3omnporiecchl B pa3pekeHHOM Ta3€ C MOCTOSHHBIM YHCIIOM




MoJjiekya N (C MOCTOSHHBIM KOJIMYECTBOM BEILIECTBA V):

nzotepma (T = const): plV =

n3oxopa (V = const): —=¢CQ

P
T
4

naobapa (p = const): —=¢C(

I

I'paduueckoe npencrabienue uzornpoieccoB Ha pPV-, pT- u
VT-auarpammax.

O0OBeMHEHHBIN Ta30BLIM 3aKOH:




—=C0n

JJIA ITIOCTOSAHHOI'O KOJIMYCCTBA BEIICCTBA V

HaCI)IHIeHHBIC N HCHACLIIICHHBLIC IIAPLI. KauecTtBeHHas
3aBUCUMOCTD IINIOTHOCTH WM HAaBJICHHA HACBIIMICHHOI'O IIapa OT

2.1.13
TEMIIEPATypPhl, UX HE3aBUCUMOCTb OT 00beMa HACHIIIEHHOTO
napa
BrnaxnocTh BO3ayXa.
OtHOcUTENbHAs BIIAXKHOCTE:
2.1.14 (T)
(p . p IT ﬂ[}ﬂ . plTﬂPE
pHﬂCHIIL“ﬂPH ( ) pHﬂEhIﬂI,.I
2115 N3MeHeHne arperatHbiX COCTOSIHUM BEIIECTBA: UCIAPEHUE U
o KOHJCHCAIIUs, KUTICHUE KUJIKOCTH
2116 HN3meHeHne arperaTHbBIX COCTOSIHMM BEIIECTBA: IJIABJICHUE U
o KpUCTaJIU3aL s
2.1.17 |IIpeobpa3oBaHue dHEPruu B Pa30BBIX MEPEX01ax

2.2

TEPMOJNHAMUKA




2.2.1

TeruioBoe paBHOBECUE U TEMIIEPATYPA

2.2.2 | Buytpennss sHeprus
Termonepenayda kak ciocod U3MEHEHUs] BHYTPEHHEH dHEPTruu
2.2.3 |6e3 cosepuieHus paboThl. KoHBEKIHs, TEIMIOMPOBOIHOCTD,
W3ITy9YCHHE
KonnuecTBo TemnoTsL.
2.2.4
VY nenbHas TemioeMKocTh Bemectsa ¢: Q = emAT
VY nenbHas Temiorta napoodpaszosanus L: Q = Lm.
2.2.5 VY nenpHas TerioTa miasieHus A: Q = Am.
VY nenpHas TeUIOTa cCropanus Tormmmea J: Q = gm.
OnemeHTapHasi pabota B TepmoauHamuke: A = PpAV.
2.2.6 |Boluucinenne pabotel mo Trpaduky mporecca Ha PV-
auarpaMmme
IIepBbIil 3aKOH TEPMOAUHAMUKU:
T T ™
Oy =AU + 4, = (U, -0,
2.2.7
Anna0ara:
T
(01 =0= 4, =U, -U,=-
2.2.8 | Btopoii 3akoH TepmoanHaMuki. HeobpaTumbie poreccsl
[Tpunnune! necteus TertoBbix MamuH. KIT:
2.2.9 Aaa THET QHE]I"[J _‘Q}:ﬂ.‘l ‘

=]

'[‘I =
Ql—]ﬂ]‘p QHEHT]J




Maxkcumanbaoe 3Hadenue KIIJI. [ukn KapHo:
2.2.10 , THII]‘]] —Ixon l
MmAax M =Ngapuo = T 1
Harp
2.2.11 |VYpasuenue TemioBoro 6amganca: Q1+ Q2+ Qs+ ...=0
3 OJIEKTPOJUHAMUKA
DJIEKTPUYECKOE I1OJIE
DJIEKTpU3alMs TEX U €€ NPOSBICHUA. DIEKTPUUECKUHN 3aps.
3.1.1 JIBa Buaa 3apsaa. DJIEMEHTAPHBIM SJICKTPUUECKUAN 3apsl.
3aKOH COXpaHEHUs AIEKTPUUECKOTO 3apsiia
B3aumoneiictBue  3apsgoB.  Todeunble 3apsAnbl.  3aKOH
Kynona: B OZHOpPOJHOM BEIIECTBE C JMAIICKTPUUYECKOU
MIPOHUIIAEMOCTHIO €
3.1 3.1.2
- 91]°|g2 I e
= k’ — w7
2 4
313 OnekTpuueckoe 1moie. Ero pneicTBue Ha 3JIEKTPUYECKHUE
o 3apsiIbl
314 HanpskeHHOCTB 3JIEKTPUYECKOTO MOJIS:




IIone ToueyHorO 3apAaaa:

OIHOPOJHOC IT10JIC:




E:EDH

KapTI/IHI)I JIMHUU HAIIPSPKCHHOCTH 3THUX oJeu

HOTGHI_[I/IaJ'IBHOCTB QJICKTPOCTATHYCCKOTI'O I10JIA.

Paznocth IIOTCHIMAJIOB U HAIIPAKCHHUC!

s | Ay =q(@ —02) =-gAQ

HOTGHHI/IaHBHaH OHCPIrusg 3apsaga B OJJICKTPOCTATUYCCKOM
I10JIC:




W =q¢.

=—Al

HOTGHHI/IaJ'I QJICKTPOCTATUYCCKOT'O ITOJIA:




CBsI3b HaANPSHDKEHHOCTH TIOJIE M PA3HOCTH TOTCHITMAJIOB JIJIst
OJIHOPOIHOTO 3JeKTpocTaTuueckoro most: U = Ed

HpI/IHIII/IH CYHICPIO3HUINHN SJICKTPUICCKUX MOJICH:

3.1.6 — b —
E:El +EE +... +(P={P1 +{-F
[IpoBOHUKM B  DIEKTPOCTATHUYECKOM  TIOJIE. Y CJIOBHE
3.1.7 |paBHOBecus 3apsI0B: BHYTPH IIPOBOIHHUKA




E =

BHYTPH U HA IIOBEPXHOCTHU ITPOBOJAHUKA (¢ = CONSt

I[I/IBJIGKTPI/IKI/I B QJICKTPOCTATUICCKOM ITIO0JIC.

3.18
I[I/IBJIGKTPI/ILICCKEUI IMPOHHULACMOCTE BCIICCTBA €

3.1.9 KOHI[GHC&TOp. SHCKTpOGMKOCTB KOHIOCHCATOpAa:




DEKTPOEMKOCTb IJIOCKOTO KOHACHCATOPA:
"I

d

U

= F




HapaHHCHBHOC COCAMHCHNEC KOHACHCATOPOB!

3.1.10 |TlocnenosarensHoe COEAMHEHNE KOHIEHCATOPOB:

L’T: U1+U2 +.... q] =£}'2=.

we ¥

q — q "'4?2 T Ul :UE = CHH[‘}:—],TI,TI =C

1

C‘Il'[ 0Cn

O]~

SHGPFI/I}I 3aPSKCHHOI'O KOHACHCATOpA!:

3.1.11 W"
©T a9

_qu_cu?

3.2

3AKOHBI IIOCTOAHHOI'O TOKA

391 Cua Toka:




_ .|
ITocrosuusrii Tok: | = const

J{ns mocrostHHOTO TOKa ( = It

3.2.2

VcnoBus CymCCTBOBAHUS SJICKTPUUICCKOI'O TOKA.

Hanpsixenune U u 3J1C E

3.2.3

3akoH OMa [ yyacTKa 1eMu:




3.24

DneKkTpuyeckoe CONPOTUBJICHUE. 3aBUCUMOCTh
CONPOTHUBJIEHUSI OJHOPOJHOTO MPOBOAHUKA OT €ro JIWHBI U
ce4eHUs. Y IeTbHOE CONPOTHUBIICHUE BEIIECTBA.




3.25

Hcrounnku Toka. 3J1C nCTOUHMKA TOKA:

A

E= CTOPOHHHX C

q

BHyTpeHHee CONpPOTUBIIEHNE UCTOYHHUKA TOKA




3.2.6

3akoH OMa 1 OJIHOM (3aMKHYTOM) 3J€KTpUUecKon enu: E
= IR + Ir, otkyna




HapaJ'IJ'ICJ'IBHOC COCIMHCHUC ITIPOBOAHHUKOB!:

napaJu

[TocnenoBarenbHOE COSAUHEHNUE MPOBOTHUKOB:

S | L1 |

Paborta snexrpuueckoro Toka: A = |Ut.
3axon JIxoyns - Jlenna: Q = IRt.

Ha pesucrope R:




Q=A=I* Rt=1IUt=-

3.2.9

MoIHOCTh QJICKTPUYICCKOI'O TOKaA:

ﬂf A —» ()

TernoBas MOIITHOCTB, BBIACIIAACMAA Ha PC3UCTOPC:

MOoOIIHOCTh UCTOYHHUKA TOKA:




P_E’ —_ MCT,EH..']

Al Ar—0

3.2.10

CBOOOJIHBIE ~ HOCHUTENM  DJEKTPUUECKHUX  3apsjioB B
MPOBOJHUKAX.  MeEXaHU3Mbl  IPOBOJUMOCTH  TBEPJbIX
METAJVIOB, PACTBOPOB M PACIJIABOB JJICKTPOJIUTOB, Ta30B.
[TonynpoBoaauKH. [10JIyTIPOBOAHUKOBBIN U0

3.3

MAT'HUTHOE IIOJIE

3.3.1

Mexanuueckoe B3aMMOJCHUCTBUE MAarHuToB. MarHuTHoe
TOoJIe. Bekrop MarHUTHOU VHAYKIUH. [TpuHIMIT
CyINEPIIO3UIINI MATHUTHBIX MOJICH:

JlvHMM WHAOYKOMA MarHuTHoro mnons. KapTuHa nuHuMi
WHIYKIAH MAarduTHOTO OJIS OJIOCOBOT'O u
MOJKOBOOOPA3HOIO MOCTOSIHHBIX MarHUTOB

3.3.2

OnbiT Opcrena. MarHuTHOE MOJi€ MPOBOJAHUKA C TOKOM.
KaptHa 5WHHMI WHOYKIIMM MarHUTHOTO TOJISI JJIMHHOTO
NpsSIMOrO  TPOBOJHMKA M 3aMKHYTOTO  KOJIBIIEBOTO
MPOBOJAHUKA, KATYIIKUA C TOKOM

3.3.3

Cunia Amrniepa, ee HalpaBJICHHE W BEJIUYMHA!

F, = IBlsin a.,roe O - yron Mexay Hanpas/eHWeM I

BEKTOPOM R




3.34

Cuna JlopeHua, ee HarpaBlieHUE U BETUYMHA:
Fﬂop =|q| vBsina, rae O - yron mexay BeKTop

I{BI/I)KCHI/IC BapH}KeHHOﬁ qacTubl B OAHOPOAHOM MAIHUTHOM
I10JIC

3.4

OJIEKTPOMATHUTHAA MHAYKIOUA

Z

34.1
IToTox BEKTOpa MarHUTHOM MHIYKIIUU:
®=BS=BScosa

3.4.2 | SBnenue sanekrpomaruntHoW nHAYKIMKA. D/C nHAyKIMN
3aKOH 2JIEKTPOMAarHUTHOW HHAYyKIuK Papazaes:

s AD

K

I'I-.r

At At —()




SAC nHayKuum B NPSIMOM B .
NPoOBOAHUKE ANNHOM 1, o 1"

ABWXYLLEMCS CO CKOPOCTbIO ) / \g ‘
v

(()_1_7) B OAHOPOAHOM MarHUTHOM

/
344 none B: /Q v

|E,~|=Bll)cosa ,roe o -yron

Mexay BeKTopom B n Hopmanbio i
K MI0CKOCTU, B KOTOPOW Nexart BeKTOpPb Z’ ny;ecnm | |

TO |E,-|:B/U

3.4.5 |IlpaBuno Jlenna

NBayKTUBHOCT®:

L=E,HHH D =

/

Camounnykuus. /1C caMOMHIYyKIIUN:

5
At At—0

3.4.6

3.4.7 3Hepr1/151 MArduTHOI'O ITOJIA KaTYHIKHU C TOKOM:




I

3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHUMA 1 BOJIHBI




351

Konebarenbubiii kKOHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE
KOJIeOaHUs B UACAIIBHOM KOJIE€0ATeIbHOM KOHTYpPE:

q(1) =g nax SIN(OF+ @)

I(t) =¢ = OGpax COS(O+Qg) =1 5 €O
®opmyna TomcoHa:

2T
T =2nLC .oTkyna iﬂ=?=

CBs3b AMIIIMTYAbI 3apsja KOHACHCATOpa C aMHHHTYJIOfI CHJIBI
TOKa IIpH CBO60)IHBIX OJICKTPOMArduTHBIX KoJICOaHUSIX B
nacaaibHOM KoJIeOaTeILHOM KOHTYPC:




I

(L]

Ymax —

3aKOH COXpaHEHHUS PHEPrUM B HJCATLHOM KOJeOaTeIbHOM
KOHTYpE:

3.5.2 2 2 2 2
CU + Llr CU Imax L".r Imax
3.5.3 | BeiHyXIeHHBIC ANEKTPOMarHuTHBIEC KoseOanus. Pezonanc
354 [TepemenHbIM TOK. [IpousBoacTso, nepenaya u
e MOTpeOICHUE DIIEKTPUUECKON IHEPTUN
CBolicTBa 3JICKTPOMAarHUTHBIX BOJH. B3amMHas opueHTanms
BEKTOPOB B JICKTPOMArHUTHOM BOJIHE B BaKyyMe:
ﬂ 4

3.5.5 ! 4
3.5.6 |llxama AIEKTPOMArHUTHBIX BOJIH. [Ipumenenue




QJICKTPOMArHMTHLIX BOJIH B TCXHUKC U 6LITy

3.6

OIITHUKA
36.1 [IpsiMmonuHeHOE pacnpocTpaHEHUE CBeTa B  OJHOPOIHOM
e cpene. Toueunslii ucToOuHUK. JIyd cBeTa

3aKOHBI OTPAKEHUS CBETA, 0. =
3.6.2 [:l
3.6.3 |IlocTpoeHue n300pakeHUit B TNIOCKOM 3€pKalie

3aKOHBI IPEJIOMJIICHHUSI CBETA.

[Ipenomnenue ceera:

Ny SinoL=n, sinf3.

3.6.4

AOGCOTIOTHBIN MTOKA3aTeNb MPEJIOMIICHHUS:




lf
U

abc —

OTHOCHTENBHBIN [TOKA3aTEIb MPEITOMIICHUS:

s U

n —= =

OTH
ny U

XoJ Iy4eu B IpU3Me.

CooTHolIeHHe YacTOT M COOTHOIIEHWE JJIMH BOJIH TMpHU
MIEPEXOJE MOHOXPOMAaTHYECKOIO CBE€Ta 4Yepe3 TI'pPaHuLly
pazziena IByX ONTUYECKHUX CPEJ:




1'#*'] 21’: ' HI.}LI —H:

[TonHOE BHyTpEeHHEE OTpakeHHE.

[IpeaenbHBIN yroJ MOJTHOTO BHYTPEHHETO OTPAXKECHUS:

: 1 1~
365 Sin (].“p = =— n2< nl
n OTH nl
CoOuparoliie M pacCeHBAIONIME JIMH3BL. TOHKas JIHH3a.
doKyCcHOE pacCTOSHUE M ONTUYECKAs CHJIa TOHKOH JIMH3HI:
3.6.6

3.6.7

dopmyiia TOHKOH JINH3BI:




aroliey JIMH3bI




[= —=1,
H

XoJ Jjiy4a, MpOLIEAEro JUH3Y [0 IPOU3BOJIBHBIM YIJIOM K
ee rinaBHOM omntuueckod ocu. [locTpoeHue u300pakeHUI

3.6.8 .
TOYKHM U OTpe3Ka MPSAMON B COOMPAIOLIMX U PACCEHBAIOLINX
JMH3aX ¥ UX CUCTEMax
36.9 doroanmnapaT Kak oNTHYECKU puodop. I'na3 kak onrtuyeckas
e cucremMa
WNnTtepdepennus cBera. KorepeHTHbIE MCTOYHUKU. Y CIOBUS
HaOJII0ICHUS MaKCUMYMOB u MUHHMYMOB B
UHTEp(PEPEHIIMOHHON  KapTWHE OT JBYX  CHH(a3HBIX
KOI'€pEHTHBIX HCTOYHHUKOB:
36.10 | makcumymbl - A=2m—, m=0,+1,+ 2.1
A
MUHUMYMbI - A=(2m+1)—, m=0,+ 1,4
2
=
Hudpakuus cBeta. [udpakiuonnas pemietka. YciaoBue
HAONIOACHUST TJAaBHBIX MAaKCHMyMOB TIpU HOPMaJbHOM
NaJeHU MOHOXPOMAaTHYECKOTO CBETa C JJIMHOM BOJIHBI A Ha
pereTKy ¢ nepuoaom d:
3.6.11

dsme, =mA, m=0,£1,+2




3.6.12

Jucniepcus cBera

4 KBAHTOBAS ®U31KA
KOPITYCKYJIIPHO-BOJIHOBOM Y AJIM3M
411 I'unioresa M. Ilnanka o kBantax. ®opmyna [nanka: E = hv
®dotonbl. JHeprus GoToHa:
he
E=hv=—=
4192 Nmmynbe GoToHa:
4.1
C C
doTo3dheKT. Ombitel AT CroneroBa. 3aKOHBI
4.1.3
doToaddexra

4.1.4

VYpauenue Ditamreiina 1t pororddexra:




Ezpnmna = AELr:m:[a +EI{HHITIHI!{ ,

he
roe Eclmmﬁa =hv :}_{;1 ‘Jj‘BbI?LD,.‘J.EI :hvi

2
mu_
E _ max _ 77

KHMHMmMax 3ar1
2

I[aBJIeHI/IG CBCTa. I[aBJIeHI/IC CBCTa Ha IIOJIHOCTBIO

415 |oTpakarollyto NOBEPXHOCTh U Ha MOJHOCTHIO MOTJIOIIAOLIYTO
ITIOBEPXHOCTH
OU3NKA ATOMA
4.2.1 |[lnanerapHas MoJeNb aTOMa
[Toctynatel bopa. U3nydyenue u morjoimieHue (HOTOHOB MpHU
IIEPEXOE aTOMa C OJIHOI'O YPOBHSI SHEPIUM HA IPYTOi:
4.2.2 he
hvmﬂ = N _‘EH _Em‘
mn
4.2
JluHenyaTpie CIEKTPHI.
CnexTp ypOBHEHN SHEPTUM aTOMa BOAOPOAA:
123 ~1365B
E 298 n=1,2
I'.F E 3 ]
4.3 OU3NKA ATOMHOT' O A/IPA




Hyxnonnas monens siapa ['eitsenOepra - MBanenko. 3apsin

431 anpa. MaccoBoe unciio sapa. M3oromnsl
PamnoakTHBHOCTE.
Anbda-pacman:
bera-pacnan.
4.3.2 | DnexkTpoHHBIN B-pacmai:
A A 0 ~
ZX% Z+1Y+ 1E+Vy -
[To3uTtponHslii B-pacnan:
A A 0 r~
ZX—} 7 IY“"' 4186+ Ve -
['amma-n3nyuenue
3aKOH PaJuOaKTUBHOIO pacIaua:
]
ws | N(t)=Nqy2 T
d I l" ]

[TycTs M - Macca paiMoakTUBHOTO BenlecTBa. Toraa




m(t)=mg 2

]
r

4.3.4

Anepnsie peakuuu. JleneHue u CUHTE3 SAED

TemaTHueckoe IJIAHUPOBaAHUE

10-i1 k1acc

No HaumenoBanu | KosimuecTBo 4acoB DJIeKTPOHHbIE

n/- € pasaesoB (uudposbie)

o | Tem Beer | Konrpoabnsl | [IpakTnyeckn 0Gpa3oBaTelbHBI
nporpammbl |9 e paboThI e padoTeI e pecypchbl

Pasznen 1. DU3UKA U METO/IbI HAYYHOTI'O IO3HAHUA

1.1

dusnka u
METOJIbI
HAY4YHOTO
MMO3HAHUS

Ypoku o
y4aeOHOMY
MpEIMETY
«Duszukan 10
knacc, DPI'AOY
JI1O
«AxageMust
MunnpocBenieH

s Poccuny;

Hroro o pazneny

2

Paszpen 2. MEXAHUKA

Ypoku 1o
y4aeOHOMY
MpeIMETY
«®Duzuka» 10

2.1 | Kunemaruka 5 xrace, ®LAOY
JIIO «Axagemus
MuHnpocBeneHus
Poccuny;
Ypoku 1o

2.2 | Ilmnamuka 7

y4ueOHOMY




MpeIMETY
«®Puzuka» 10
knacc, DI'AOY
JIIO «Axagemus
MunnpocsemeHus
Poccuny;

3aKOHBI
2.3 |coxpaHeHUs B
MEXaHUKE

Ypoxku 1o
y4eOHOMY
peaMeTy
«®Puzuka» 10
kinacc, DI'AOY
JIIO «Axkanemus
MunnpocsemeHus
Poccuny;

Uroro no pazneny

18

Pasznen 3. MOJIEKYJISAPHAA ®U3UKA U TEPMOANHAMUKA

Ypoxu o
y4ueOHOMY
OcHOBBI IpeIMETY
3.1 |MOMEKYIIPHO- | o «@usuka» 10
" | KHHETHYECKOM kiacc, PI'AOY
TEOpUU HITO «Akanemus
MunnpocseeHus
Poccuny;
Ypoku 1o
y4eOHOMY
OcHOBBI fpeaAMeTy
3.2 | repmonmHamuk |10 «Puszukay 10
" kinacc, DI'AOY
JIT1O «Axkagemus
MunnpocsemeHus
Poccuny;
Ypoku 1o
ArperaTHble yueonomy
COCTOSIHUS fpeaMeTy
3.3 | BemmecTBa. 5 «Pusuiay 10
Da3OBLIC kiacc, PI'AOY
JIT1O «Axkagemus
MEePEXOIbI
MunnpocseleHus
Poccuny;




Hroro no pasneny |24
Pazngen 4. 9JIEKTPO/IMHAMUKA
Ypoku 1o
yueOHOMY
peaMeTy
41 DIIEKTPOCTATH 10 «®Pu3uka» 10
1 kimacc, DI'AOY
AIIO «Axkanemus
MuHnpocBeneHus
Poccuny;
Ypoxku 1o
[TocTosiHHBIN i;zill\{;:r}}/’
BIICKTPUYCCKUH «Duzuka» 10
4.2 |tox. Toxkm B|12 1 xiacc. DTAOY
IC)aZHI;I:HBIX JIIO «Akanemus
pea MuHnpocBeneHus
Poccuny;
Hroro no pazaeny |22
[ToBTOpEHUE 2
OBIIEE
KOJIMYECTBO 68
YACOB 1O
ITPOI'PAMME
11-i knace
KoJiM4ecTBO 4acoB DJIeKTPOHHBIE
Ne | HamumenoBaumue (uudposbie)
n/ |pa3iesioB M TeM | Beer Konrposnn |IlpakTnyeck 00pa3oBaTe/IbHbI
I |IPOrpaMMbl 0 bie paboTel | He paboThl | ¢ pecypebl
Pazgen 1. 9JIEKTPOJIMHAMHUKA
MaruuTtHoe M "
B y4eOHOMY
1.1 ) 11 1 3 MpEIMETY
DJIEKTPOMAarHUTH «Dmzukay 11
ast UHIyKIIUS kimacc, OIr'AOY




JI10
«AxageMus
MunnpocsenieH
us Poccuny;
Hroro no pazneny 11
Pa3znen 2. KOJIEBAHUS 1 BOJIHBI
Ypoku no
y4eOHOMY
Mexanuyeckue u IpeaIMCTy
2.1 | amexTpoMarautH |9 1 «@usukax 11
| pIE KOJP;e6aHI/IH kinacc, PI'AOY
HIIO «Axagemust
MuHInpocBeeHu
a1 Poccuny;
Ypoxku no
y4eOHOMY
Mexannueckue u npeamMery
2.2 | peKTpOMarsuTH |5 1 «Duszukar» 11
| e Botm wnace, DLAOY
JI10O «Axkagemus
MuHIpocBeeHu
s Poccuny;
Ypoku no
yueOHOMY
npeaMery
«®Duzukay 11
#3) Ommea 10 3 wnace, DTAOY
JI10O «Axkagemus
MuHIpoCBeleH!
a1 Poccuny;
Hroro no pasueny 24
Pa3nen 3. OCHOBbI CIHELAAJIBHON TEOPUU
OTHOCHUTEJBHOCTHA
OcCHOBEI VpokH o
crenuaabHOM yaeGHOMY
3.1 | Teopun 4 1 npemMery
OTHOCHUTEJIBHOCT «Duszukan 11
" ki1ace, PI'AOY




HAIT1O
«AxkanemMus
MunnpocsenieH
us Poccuny;

Wroro no paznemny

4

Pa3znen 4. KBAHTOBAS ®PU3UKA

DJIEMEHTBI
4.1 | KBAaHTOBOM
ONTHUKH

Ypoxu o
y4ueOHOMY
npeaMery
«®Pu3ukay 11
kinacc, DI'AOY
JIT1O «Axkanemus
MuHnpocseleHu
s Poccumy;

4.2 | Ctpoenue atoMa

Ypoxku o
y4ueOHOMY
MPEIMETY
«®u3uka» 11
knacc, DI'AOY
JIT1O «Axkagemus
MuHnnpocseeHu
s Poccumy;

4.3 | ATOMHOE s11po

Ypoku 1o
y4aeOHOMY
npeaMery
«®u3uka» 11
kinacc, DI'AOY
JIT1O «Axkagemus
MuHnpocsemeHu
s Poccuny;

Hroro o pazneny

15

Pazpen S. JIEMEHTBI ACTPOHOMUU U ACTPOPUIUKU

DJIEMEHTBI
5.1 |acTpoHOMUM
acTpousuku

51

Ypoku 10
yueOHOMY
npeaMeTy
«Duzuka» 11
knacc, ®I'AOY
IO




«AxkanemMus
MuHnpocsenieH
us Poccuny;

Uroro no pazneny

7

Pa3znen 6. OBOBIMAIOIIEE ITIOBTOPEHUE

6.1 Oo6o06maromee 4
MTOBTOPEHHUE
Wroro no pazneny 4
IToBTOpEHue 3 <..>
OBIIIEE
KOJIMYECTBO 68
YACOB I10

I[TPOI PAMME




