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¢. boapmasa Enann 2025
IMHOSCHUTEJBbHAS 3AIIUCKA

[Iporpamma 1o ¢usuke 06a30BOr0 ypOBHS Ha YPOBHE CPEIHErO
o0mrero oopa3oBaHus pa3paboTaHa Ha OCHOBE MOJIOKEHUN U TPEOOBaHUH K
pe3yabTaraM  OCBOCHHSI OCHOBHOW  0Opa3oBaTEIbHON  MPOrPAMMBI,
npenacrasieHHbx B PI'OC COO, a takxke ¢ yuétom denepanbHoi padboyeit
porpamMMbl BOCIIUTAHUS W KOHIICTIIINY MIPETOoJaBaHus yueOHOTO TIpeMeTa
«Dusuka» B 00pazoBaTelbHbIX Opranuzanusix Poccuiickoit dexnepanuu,
peanu3yronMX OCHOBHBIE 00pa30BaTENbHbIE TPOTPAMMBI.

Copeprxanre nporpaMmbl 0 (pU3UKE HAINpPaBiIEHO HA (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTHUHBI Mupa oOyuatomuxcsi 10—11 kimaccoB mpu
oOydyeHnn wux (Qu3mke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-
JesATeNbHOCTHOrO Tnoaxonaa. lIlporpamma 1o (u3MKE COOTBETCTBYET
tpedoBanusM GI'OC COO k miIaHupyeMbIM JTUYHOCTHBIM, TPEAMETHBIM U
METalpeAMETHBIM  pe3yjbTaTaM  OOy4YeHHus, a TaKKe YUYUTHIBAET
HEOOXOJMMOCTh  pealH3allid  MEXIPEAMETHBIX CBSI3e  (PU3UKU  C
€CTECTBEHHO-HAYYHBIMU Yy4YeOHBbIMU HIpeameTamu. B Heil ompenensitorcs
OCHOBHbIE LI€NIM H3y4YeHUs (U3MKA HA YPOBHE CpEAHEro OOIlero
oOpa3oBaHUs, IUIAHUPYEMBbIE PE3yJbTaThl OCBOEHUS Kypca (UBHKU:
JUYHOCTHBIE, METaIlpeIMETHBIE, IpeIMEeTHbIE (Ha 6a30BOM YPOBHE).

[Iporpamma no pu3rKe BKIIOYALT:

e IUJIAHUPYEMbIEC PE3YJbTaThl OCBOCHUS Kypca (hu3umku Ha 0a30BOM
YpOBHE, B TOM YHCII€ NPEAMETHbIE pe3yJbTaThl IO T0AaM
oOyueHus;

e cojepkaHue yaeOHOTo mpenmera « Du3nKay 1mo rojgaM oOydeHwusl.

dusuka Kak HayKa 0 HanboJjee 00IKX 3aKOHaX MPUPOIbl, BHICTYIAs B
KauecTBe y4eOHOro IMpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJaja B
cucTeMy 3HaHM 00 okpyxkawmem Mmupe. lllkonbHbld Kypc (uU3MKH —
CUCTEMOOOPa3yIOUIMi il €CTECTBEHHO-HAYYHBIX Y4eOHBIX MPEIMETOB,
MOCKOJIbKY (pU3WYECKUE 3aKOHBI JIEKAaT B OCHOBE MPOILIECCOB U SIBJICHHIA,
U3y4JaeMbIX ~ XUMHUEH, Ouosiorweit, ¢usnueckod reorpadueii wu
actpoHomuel. Hcrnonb3oBaHME W aKTUBHOE NpPUMEHEHHE (U3UUECKUX
3HAHUI OMpeNeNsieT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUH B
cepe PHEepreTHKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, MOJYYEHHS HOBBIX
MaTepuajoB C 33JaHHBIMU CBOMCTBaMH M Jpyrux. W3ydenue Qusuku



BHOCUT OCHOBHOM BKJIaJ] B POPMUPOBAHUE €CTECTBEHHO-HAYYHON KapTUHbI
Mupa oOywaromuxcsi, B (OpPMHUPOBAHUE YMEHHM MPUMEHSATh HAYYHBIN
METO/1 IO3HAHMSI IPY BBIITOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kkypca (hu3uku Ajis ypoBHS CpeHero o0mero oopa3oBaHus
MOJIOKEH P UIIEH, KOTOPhIE MOYKHO paccMaTpUBaTh KaK MPUHLHUIBI €r0
MTOCTPOCHMUSI.

Hoess yenocmuocmu. B COOTBETCTBHM C HEM Kypc SBISIETCS
JIOTUYECKN 3aBEPLIEHHBIM, OH COAEPKUT MaTepual M3 BCEX pPa3leiiOB
(GU3MKK, BKJIIOYAET KaK BOIPOCHl KIIACCHUYECKOW, TaK U COBPEMEHHOU
bu3uKH.

Hoes cenepanuzayuu. B cooTBeTCTBUU ¢ HEW MaTepual Kypca GU3HKU
o0beaUHEH BOKPYr (u3MUecKux Teopuil. Bemymmm B Kypce sBIseTcs
(dbopMHpOBaHHWE MPEACTABICHUNA O CTPYKTYPHBIX YPOBHSX MAaTEpHH,
BEILIECTBE U IOJIE.

Hoes  cymanumapuzayuu. E€  peammsaums  mpeamnosiaraet
UCIOJIb30BaHUE TYMAHUTApHOTO MOTEHIMala (U3MUECKONM  HayKH,
OCMBICJIEHUE CBSI3U Pa3BUTHA (PU3UKU C Pa3BUTHEM OOILECTBA, a TAKKE C
MHPOBO33PEHYECKUMHU, HPABCTBEHHBIMU U KOJIOTMYECKUMU TPOOIeMaMu.

Hoesn npuxnaonou mnanpasnennocmu. Kypc ¢usmku npeanosnaraer
3HAKOMCTBO C IOUPOKMM KpPYIOM TEXHUYECKHX W TEXHOJOIMYECKUX
MIPUJIOKEHUN U3YUYEHHBIX TEOPUN U 3aKOHOB.

Hoes sxonocuzayuu peanusyercs MoCpeiCTBOM BBEJACHHS 3JIEMEHTOB
CoJlep KaHMsl, OCBSIMIEHHBIX YKOJIOTHUYECKUM MPpoOIeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTHEM TEXHUKUM M TEXHOJOTHH, a TaKxKe
oOCyXKIeHHs  MpoOJeM  PallMOHAIBHOTO  IPUPOJONOJIb30BAHUS U
HKOJIOTUYECKOI 0€30MacCHOCTH.

CrepKHEBBIMU 3J€MEHTaMU Kypca (U3UKH Ha YPOBHE CPEIHEro
obmiero oOpaszoBanus sBISOTCS (usnyeckue Teopun (HopmMupoBaHUe
NOpPEJCTaBICHUA O CTPYKType NOCTpOeHHUs (U3NYECKON Teopuu, poJin
GbyHIaMEHTAIBHBIX ~ 3aKOHOB W TPUHIIMIIOB B  COBPEMEHHBIX
NPEACTABICHUSIX O NPUPOAE, TPaHULIAX TMPUMEHUMOCTH TEOPUH, IS
OMMCAHMS €CTECTBEHHO-HAYYHBIX SIBJICHUN U MIPOLIECCOB).

CucTeMHO-IesTeIbHOCTHBIN TOAX0A B Kypce (M3HKH peau3yercs
MPEXKJIE BCEro 3a CUET OPraHM3alHUM SKCIIEPUMEHTAIbHOM AEATEIbHOCTU
oOyuaronuxcs. s 6a30Boro ypoBHs Kypca (GU3UKU — 3TO UCHOJIb30BaHHE



CUCTEMBI  ()POHTAIBHBIX  KPATKOBPEMEHHBIX  DKCIIEPUMEHTOB U
7abopaTopHBIX paboT, KOTOphIE B Mporpamme no (pusuke oObEeTUHEHBI B
o0t CIHUCOK YYEHWYECKUX TMPaKTUYECKHX paboT. Beimenenue B
yKa3aHHOM TIepeuHe JaOOpaTOPHBIX padOT, MPOBOJAUMBIX I KOHTPOJIS U
OLICHKH, OCYIIECTBIISIETCS YYaCTHUKaMH OO0pa30BaTEIbHOrO IMpoliecca
UCXOJI U3 OCOOEHHOCTEH MIaHUPOBAHUS U OCHAIICHUS KaOMHeTa (PU3UKHU.
[Ipu »oTOoM oOecrieunBaeTcs OBJAJACHUE OOYYAIOMIUMUCS YMEHUSIMHU
MPOBOJUTHL KOCBEHHBIC HM3MEPEHUS, HCCJICAOBAHHMS  3aBUCHUMOCTEH
(GU3NYECKUX BETUYHH U IIOCTAHOBKY OIBITOB TI0 TIPOBEPKE MPEITI0KCHHBIX
TUIOTE3.

bonpmioe  BHUMaHue — yAeNA€TCS — PEIICHUIO  PAcu€THBIX |
KaueCTBEHHBIX 3amad. [Ipm 3ToM mis pacy€THBIX 3a/1ad MPUOPUTETOM
SBJISIIOTCS 33Jla4d C SIBHO 3aJaHHOM (DU3UYECKOU MOJIEIbIO, MO3BOJISIONINE
MIPUMEHSTh U3yUYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJTHOTO pasjesa
Kypca, TaKk U HHTETPUPYS 3HAHUS U3 Pa3HbIX pa3ienioB. s KaueCTBEHHBIX
3a/lady TMPUOPUTETOM SBIISIOTCS 3aJaHUs Ha OOBSCHEHHWE MPOTEKAHUS
(bu3nYecKuX SIBICHUNA U MPOLIECCOB B OKPYXKAIOILIEH >KU3HU, TpeOyromue
BBIOOpa (PU3NUECKON MOJICTH NIl CUTYaIluy TPAaKTHKO-OPUEHTHPOBAHHOTO
XapakTepa.

B cootBerctBuu ¢ tpeboBanusimu OGI'OC COO x marepuaibHO-
TEXHUUYECKOMY 00ecTieueHUI0 yueOHOro mpoiiecca 0a30BbIi ypOBEHb Kypca
GbU3MKM Ha ypOBHE CpeaHero oOiiero oOpa3oBaHUs JOJDKEH HM3y4daTbCs B
YCIOBUSIX  MPEAMETHOTO KaOwHeTa (U3WKA WM B YCIOBHUAX
WHTETPUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKIIa. B
kabmHeTe  (PU3MKKM  JOHKHO  OBITh  HEeoOXoaumoe  J1abopaToOpHOE
o0opyZoBaHUE JJIs BBIMOJHEHUS YKa3aHHBIX B IporpamMme 1o (u3uKe
YYCHHYCCKHUX MPAKTHYECKUX PabOT M IEMOHCTPAIMOHHOE 000PYI0BaHNE.

JleMoHCTpanoHHOe 000pyI0BaHre (POPMHUPYETCSI B COOTBETCTBUU C
MPUHITUTIOM MUHUMAJIBHON JOCTATOYHOCTH M 00ECTICUUBACT MOCTAHOBKY
MEPEUYUCICHHBIX B MpOrpaMMe Mo (PU3UKE KIFOUEBBIX JEMOHCTPAIMMA IS
WCCJICIOBAHMSI M3ydaeMbIX SIBJICHHUH M IPOICCCOB, SMITMPUUYCCKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX TIPUMCHCHUH.

JlaGopaTopHoe oOOpyJOBaHUE IS YYCHUYECKUX TPAKTHIECKUX
pabot popmMupyercs B BHI€ TEMATHUYECKUX KOMIUIEKTOB U 00ECTICUMBACTCS
B pacu€re OJHOr0 KOMIUIEKTa Ha ABYX oOydarouuxcs. Temaruueckue



KOMIUTEKTBI JJAOOPaTOPHOTO 00OpYyIOBaHUS TOJKHBI OBITH MOCTPOCHBI Ha
KOMIUIEKCHOM HCIIOJb30BaHUU AHAJIOTOBBIX M IHU(POBBIX MPUOOPOB, a
TaK)K€ KOMITBIOTEPHBIX WM3MEPHUTEIBHBIX CHCTEM B BHIE HUGPOBBIX
1ab0paToOpui.

OCHOBHBIMM TEISIMU U3Yy4YeHUs (u3uku B 00I1IEeM 00pa3oBaHUU
SIBIISTFOTCSL:

dopmHupoBaHHEe WHTEpeca U CTPEMJICHUS OOydJaloumuxcs K
HAYYHOMY HM3Y4YEHHUIO MPHUPOIBI, PA3BUTHE MX MHTEIUICKTYaTbHBIX
Y TBOPUYECKHUX CITOCOOHOCTE;

pa3BUTHE TMPEJCTaBICHUA O HAYYHOM METOJE€ I[IO3HAHUS W
(opMHUpOBaHKE UCCIIEOBATEIBCKOTO OTHOLLIEHUS! K OKPYKaIOILUM
SIBIICHUSIM;

dbopMupOBaHHEe HAYYHOTO MHPOBO33PEHUS Kak pe3yjbTara
U3YYEHHUS OCHOB CTPOCHHSI MaTepuH M (yHIaMEHTAIbHBIX 3aKOHOB
busuKy;

dbopMupoBaHHE YMEHUN OOBSICHATH SBICHUS C HCIIOJIb30BAHUEM
bu3nYeCKX 3HAHUHM U HAYYHBIX JI0Ka3aTEIbCTB;

dbopMupoBaHrE TPEACTABICHUNA O PO (U3HKU JISI Pa3BUTHUSA
JPYTUX €CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTUH.

JlocTibkeHne 3TUX lieNield 00ecreunBaeTCsl PEIICHHEM CIIeYIOIUX
3a/lay B MPOLIECCE M3YYEHMS Kypca (PU3MKH Ha YPOBHE CpPEAHEro OOIEero
o0pa3oBaHus:

NpUOOPETEHUE CUCTeMbl 3HAaHUM 00 00mWMX (UHYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHUsSX, BKJIOYAsA MEXaHUKY,
MOJIEKYJIIPHYIO (PU3UKY, STIEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY U
AIIEMEHTBI aCTPOPU3UKH;

dbopMUpOBaHUE YMEHHI NPUMEHSATh TECOPETHUUECKUE 3HAHUS IS
0oOBsiCHeHUST (PU3WYECKUX SIBIICHUW B TPUPOJE W IS TPUHSATHUS
MMPAKTUYECKUX PELICHUM B MIOBCEIHEBHOMW KU3HU;

OCBOCHHE CIIOCOOOB pEIIeHUs Pa3INYHbIX 3a7a4 C SBHO 3aJIaHHOU
buznyeckon MOJIEJbIO, 3aj1ad, MOAPa3yMEBAIOIITUX
CaMOCTOSITEJIbHOE CcO3/7aHue (PU3MUECKON MOJenu, aJeKBaTHOU
YCJIOBUSIM 33/1a4H;



e TIIOHMMaHH€ (PUIUYECKUX OCHOB U TMPHUHIUIIOB JEHCTBUS
TEXHUYECKUX YCTPOMCTB M TEXHOJOTMYECKUX TIPOLIECCOB, HX
BIIMSIHUSI HA OKPY>KAIOIIYIO CPEY;

e OBJAJCHUE METOJAAMH CaMOCTOSITCIBHOTO IUTAHUPOBAHUSA W
npoBeeHus  (PU3WYECKUX  IKCIIEPUMEHTOB,  aHalu3a U
UHTEpHpeTauuu uHGOpPMAIMK, ONpeNeJIeHUuss JIOCTOBEPHOCTHU
MOJIYYeHHOTO pe3yJsIbTaTa;

e CO3aHWE VYCIOBHM  JJI1  Pa3BUTHS  YMEHHH  IIPOCKTHO-
HCCIIEIOBATENIBCKOM, TBOPUECKOMU JIESITEIbHOCTH.

Ha wusydenune ¢Qusuku (06a30BbIii ypOBEHb) Ha YpPOBHE CPEIHETrO
oOmiero obpazoBanus otBoauTcs 136 yacoB: B 10 kiacce — 68 yacoB (2
yaca B HeJzelno), B 11 kimacce — 68 yacoB (2 yaca B HEJIEITIO).

[Ipenyaraemerii B mporpaMMe 1mo (Hpu3uKe MepedycHb JIA00PATOPHBIX U
MPAKTUYECKUX PAOOT SABIACTCS PEKOMEHIOBAHHBIM, YIUTENb JIeTAeT BEIOOD
pOBeICHUs] 1a00PATOPHBIX PA0OT U OMBITOB C YYETOM WHAMBUIYATbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Pazngen 1. ®usuka 1 MeTOAbI HAYYHOTI'O MIO3HAHUS

®dusuka — Hayka o npupoae. Hayunsie MeTOABl MO3HAHUS
OKpykarouiero mupa. Poiib 3KCriepuMeHTa U TEOPUU B MPOLIECCE TTO3HAHUS
MPUPOJIBI. DKCIIEPUMEHT B (hH3BHKE.

MopenupoBanue (Qu3nUecKux SABICHMM U TporeccoB. HaydHbie
runore3bl. Du3znueckre 3aKOHbI M TEOpHUH. [ paHULBI NPUMEHUMOCTH
¢dbuznyeckux 3akoHOB. [[pUHIIMT COOTBETCTBUSI.

Pons u Mecto ¢u3ukum B (HOPMHUPOBAHMHM COBPEMEHHON HAy4YHOM
KapTUHBI MHUPA, B IPAKTUUECKOUN AEATEIBHOCTH JIFOJCH.

Jlemoncmpayuu

AHaJIOroBbI€ U ITU(DPOBHIEC U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE
JIATYMKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe  aBuxkeHHE. (OTHOCHUTEIBHOCTh  MEXaHUYECKOTO
nerokeHus. Cucrema orcuéra. Tpaekropusi.

[Tepemernierne, CKOpOCTh (CPeaHSS CKOPOCTh, MTHOBEHHAsI CKOPOCTH )
U YCKOPEHHUE MaTepualbHOM TOYKH, UX TMPOCKIMH Ha OCH CHUCTEMBI
koopauHaT. CiioKeHue MepEMEIICHUN U CIIOKEHUE CKOPOCTEN.

PaBHOMEpHOE UM PaBHOYCKOPEHHOE MPSIMOJIMHEUHOE JBUKECHUE.
['paduku  3aBUCUMOCTH KOOpPAMHAT, CKOPOCTH, YCKOPEHHUS, IyTH U
NepeMeIeHNs] MaTepUaaIbHON TOYKH OT BPEMEHH.

CBoOogHOE nazieHre. Y CKopeHue CBOOOIHOTO MaIeHUSI.

KpuBonuHeitHoe paBmkeHue. [[BHkeHHE MaTepUaIbHOM TOUYKH I10
OKPY>KHOCTH C TMOCTOSIHHOM IO MOJYJIIO CKOPOCTBIO. YTIJIOBasi CKOPOCTb,
JIMHEHAA CKOPOCTb. [Tepuon 51 4acToTa oOparieHus.
[{eHTpoCTpEeMUTENIBHOE YCKOPEHHUE.

TexHuyeckue yCTpoNCTBa U MPAKTUUECKOE MPUMEHEHHUE: CIIUIOMETP,
JIBU>)KEHUE CHAPSJIOB, LIEMIHBIE U PEMEHHBIE TIEpeIavn.

Llemoncmpayuu



Mopgens  cuctemMbl  OTCYETA, WIUIIOCTPALMS  KMHEMATHYECKUX
XapaKTEPUCTHUK ABUKCHHUS.

[IpeobpazoBanne  ABMXKEHUH C  HCIOJB30BAHHUEM  MPOCTHIX
MEXAHU3MOB.

[TameHne Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HabGmronenue aBukeHUs Tena, OPOIIEHHOTO MO/ YIJIOM K TOPU30HTY
Y TOPU30HTANIBHO.

N3mepenne ycKkopeHusi CBOOOIHOTO MaJACHHUS.

Hanpagiienne CKopoCcTH Ipu ABMKEHUH 10 OKPY>KHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

WN3ydyeHne HEpaBHOMEPHOIO JBWKEHHUS C LEJIBbI0 OIPEICIICHU
MTHOBEHHOW CKOPOCTH.

HccnenoBaHnne COOTHOIIEHUS MEXAY IMYTSIMHU, MIPOUJICHHBIMU TEJIOM
32  TIOCIEOBATEIbHBIC  pPABHBICE  TMPOMEXYTKHM  BPEMEHH  IIpHU
PaBHOYCKOPEHHOM JIBUKEHHUH C HaYaJIbHOW CKOPOCTBHIO, PABHOM HYIIIO.

N3ydyeHne IBMKEHUS IapUKa B BA3KOU )KUIKOCTH.

N3yyeHue ABMKEHUS TeNa, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun otHocutenbHOCTM ['aymmies. IlepBbii 3axkoH HproTOHA.
NHepryanbHble CUCTEMBI OTCUETA.

Macca tena. Cunma. Ilpunuun cynepno3unuu cuil. Btopoil 3akoH
HeroTona pns marepuanbHOM TOYKM. Tpernmii 3akoH HproroHa mis
MAaTEPUATIbHBIX TOYEK.

3akoH BcemMupHOro TaroteHusd. Cuna Tsxectu. [lepBas kocMuueckas
CKOPOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Buasl TpeHus (Mokosi, CKOJIbXEHUsI, kKaueHus1). Cuiia TpeHusl.
Cyxoe Ttpenue. Cuna TpeHUS CKOJBXKEHUS M CHUJIAa TPEHUS TOKOS.
Kosddumment tpenus. Cuna CONpOTHUBIEHUS TpPHU JBUKEHUU Tella B
YKUJIKOCTH WJIH rase.

[TocTynarenbHOoe M BpalaTeNbHOE JIBHXKEHHE aOCOIIOTHO TBEPAOIO
Tena.

MOMEHT CHJTbI OTHOCUTENIBHO OCH BpauieHus. [lnedo cunbl. YcmoBus
paBHOBECUSA TBEPAOIO TENA.



TexHuueckue  yCTpOWCTBA WU MPAKTUYECKOE  NPUMEHEHHE:
MOAIINITHUKY, IBUKEHNE NCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBnenue nHepuuu.

CpaBHEHME MaCcC B3aMMOJICHCTBYIOIINX TEJ.

Bropoi 3akon HeroToHa.

N3mepenue cui.

CroxeHune CHiL.

3aBUCUMOCTH CUJIbI YIIPYTOCTH OT AeOpMalluu.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOABEME U NAJCHUH.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSL.

VYcnoBust paBHOBeCHs TBEPAOTO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopnsie padbonul

N3yuyenue aBmKeHUs1 OpycKa 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH CHJI  YIIPYTOCTH, BO3HUKAKOIIUX B
MPY>KWHE U PE3NHOBOM 00pasiie, OT ux aedopmariuu.

HccnenoBanne yciaoBHil paBHOBECHUSI TBEPJOIrO TEIa, UMEIOIIETO OCh
BpAILICHUA.

Tema 3. 3akonbl coxpaneHus 6 MexaHukKe

NMmiynbc maTepralibHOW TOYKHM (Tesa), CUCTEMbl MaTepHUAbHBIX
ToYeK. MMmynbCc cuibl 1 M3MEHEHHE UMITYJIbCA Tejla. 3aKOH COXPaHCHUS
MMIYyJIbCa. P€akTUBHOE NBUKEHUE.

PaboTa cuiibl. MOUTHOCTD CHJIBI.

Kunernueckasi »Heprusi MarepuaibHOW TOYKUA. Teopema 00
M3MEHEHUHN KHHETUYECKON SHEPIUHU.

ITorenuuanbHas  dHeprusd. IloTeHnumanbHas  J3HEpPrus  ynpyro
neopMupoBaHHOM TpykuHBI. [loTeHIMabHAs JHEPrUsi Tejla BOIU3U
MMOBEPXHOCTH 3EMIJIH.

[loTenmuanpHbie W HEMOTCHIMANbHBICE CHIBL. CBsi3b  PabOTHI
HEMOTECHINAIBHBIX CHJI C U3BMEHEHHEM MEXaHMYECKON SHEPruu CHUCTEMBI
TeJ. 3aKOH COXPAaHEHUS] MEXaHUYECKOM YHEPTHUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue ycTpoucTBa M NPAKTHYECKOE NPUMEHEHME: BOIOMET,
KOMEP, MPYKUHHBIN MTUCTOJET, IBUKEHUE PAKET.

Jlemoncmpayuu



3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOE IBM>KECHHE.

[lepexon moTeHIIMATBHON YHEPTHH B KHHETUYECKYIO B 0OPATHO.

Yuenuueckuu sxcnepumenm, nabopamopmsie pabomoi

N3ydyeHne abOCONIOTHO HEYHNPYroro yjaapa ¢ TMOMOIIBIO JBYX
OJIMHAKOBBIX HUTSAHBIX MasATHUKOB.

HccnenoBanue cBsi3u pabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKOU
DHEPI'UH TeJa Ha IPUMEPE PACTSHKEHUS PE3UHOBOTO KIyTa.

Pazgea 3. MosekyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIC TIOJIOKEHHUSI MOJICKYJISIPHO-KUHETUUECKON TEOpUU U MX
onbITHOE oOocHOBaHMe. bpoyHoBckoe aBuxeHue. Juddysus. Xapakrep
JBM>KCHUSI M B3aMMO/JICHCTBUS YaCTUI] BelleCTBAa. MOJIeNI CTPOEHHUSI Ta30B,
KUJKOCTEN M TBEPABIX TeN U OOBICHEHHE CBOWCTB BEIIECTBA HAa OCHOBE
3TUX Mojenel. Macca u pasmepbl MoisieKyld. KoimdecTBO BemiecTsa.
[ToctostnHass ABoranpo.

TemoBoe paBHOBecue. Temmepatrypa u e€ wusmepenue. lllkana
temneparyp Llenbcusi.

Mopens wupeanbHOro rasza. OCHOBHOE YypaBHEHHE MOJEKYJISPHO-
KMHETUYECKOM TEOpUM HUEaTbHOTO rasa. AOCOIIOTHAs TeMIieparypa Kak
Mepa cpeHed KMHETHYECKOW SHEPTUU TEIJIOBOTO JBMKCHUS YaCcTHI] Ta3a.
[Ilkama Temneparyp KensBuna. ['a30oBbie  3aKkoHBL.  YpaBHEHUE
MenpaeneeBa—Kianeiipona. 3akon JlanbroHa. M3ompoliecchl B Ui€aibHOM
rase ¢ MOCTOSIHHBIM KOJIMYECTBOM BerecTBa. ['paduueckoe npeacTaBicHue
M30IPOIIECCOB: U30TEpPMa, U30X0pa, N300apa.

TexHuyeckre yCcTpoiCTBa U MPAKTUUECKOE MPUMEHEHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OnbIThl,  JOKa3bIBAIOIIME  JUCKPETHOE  CTPOCHHE  BENIECTBA,
dboTorpaduu MOJIEKyJl OPraHMYECKUX COSTUHEHUM.

OmnwiThl 10 MU PYy3UN KUAKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO TBUKEHHUS.

Mogaens onbita IlITepHa.

OnbITel, JOKa3bIBAIOIIME  CYIIECTBOBAHHE  MEXMOJIEKYIISIPHOTO
B3aUMOJIEUCTBUSL.



Mopenb, WIIIOCTpUPYIOWIAsl MPUPOAY JABICHHS Tra3a Ha CTEHKH
cocy/qa.

OnebITHI, WUTIOCTPUPYIOIINE YPAaBHEHHUE COCTOSIHHS MICAIBHOTO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

Onpenenenue Macchl BO3AyXa B KIACCHOM KOMHAT€ Ha OCHOBE
U3MepeHuil 00bEMa KOMHATBI, JaBJICHUS U TEMIIEPATYPhl BO3/1yXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEXKAY IapaMeTpaMu  COCTOSHHUS
pa3peKeHHOro rasa.

Tema 2. Ochoevl mepmoounHamuxu

TepmoauHaMuueckast cucrema. BryTpenHss DHEPIrus
TEPMOJUHAMHYECKON CUCTEMBI M CIOCOObI €€ u3MeHeHud. KommuecTBo
TEIIOTHI U paboTa. BHYTpeHHsIS SHEPTHsI OTHOATOMHOTO UEAIbHOIO Ia3a.
Bunel Temnonepenaun: TEIUIONPOBOJHOCTh, KOHBEKLUS, HW3JIyYCHHE.
YnensHas  TEIVIOEMKOCTH  BemlecTBa. KoOaM4ecTBO  TEIUIOTHI  IIPHU
TerIonepeaaye.

[Tonsitue 06 aguadbatHoM mpouecce. [lepBblil 3aKOH TEPMOIUHAMUKH.
[IpumeHeHne mnepBOro 3aKOHA TEPMOJMHAMUKM K  H30IPOLIECCAM.
['padrueckas maTEpHIpEeTaIys padboThI rasa.

Bropoii 3akon TtepMmoamHamuku. HeoOpatumocTs mpoieccoB B
npUpoJe.

TeroBpie MamuHbl. [IpUHIUIIBI  AEHCTBUS TEIUIOBBIX MAIIUH.
[IpeoOpa3oBanusi HSHEprud B TEIUIOBBIX MamuHax. Koaddunuent
MOJIE3HOTO  JeWCTBUS TemoBod MamuHbl. Ilukn Kapno wu  ero
KO3(pOUIIMEHT MOJIE3HOTO  JACHCTBHS.  DKOJOTHYECKHE  IPOOJIEMBI
TEIJIO3HEPTeTUKHU.

TexHuueckue ycTpocTBa M MPAKTHUECKOE MPUMEHEHUE: JTBUTATEINb
BHYTPEHHET0 CrOpaHus, ObITOBON XOJIOAMIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

M3MeHeHne BHYTpEHHEH SHEpruM Tejla MPH COBEPIICHUU PabOThI:
BBUIET IPOOKH M3 OYTHUIKHM MOJ IEHCTBUEM CXKATOTO BO3/yXa, HAarpeBaHHUe
a¢upa B TaTyHHOU TpyOKe MyTEéM TpeHUs (BUICOIEMOHCTpAIIHS).

W3meHeHne BHYTPEHHEW »JHEpruu (TeMmeparypbl) Tella NpH
TeIIonepeaaye.



OneIT 10 a1Ma0aTHOMY PACIIUPEHUI0 BO3yXa (OMBIT C BO3IYIIHBIM
OTHHBOM).

Monenu mapoBod TypOWHBI, JBHUTATENs BHYTPEHHETO CrOpPaHUS,
PEAKTUBHOIO IBUTATEIIA.

Vuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

N3mepeHnne yaenbHON TEIIIOEMKOCTH.

Tema 3. Acpecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3oBanue u KoOHAeHcauus. VicmapeHue ©  KUIICHHE.
AOCOI0THas U OTHOCUTEJIbHAS BJIAXKHOCTh BO3ayxa. HachlllleHHBINH map.
VYnaenbHass TemiaoTa mHapooOpa3oBaHHUA. 3aBUCHMOCTh  TEMIIEPATYPBI
KUTICHUS OT JaBJICHUS.

TBépnoe Teno. Kpucrammueckue u amopdHble Tena. AHU30TPOIHUS
CBOWMCTB KpucTauoB. JKuakue kpucrtamibl. COBpEMEHHBIE MaTEpPHAIBI.

[lnaBneHne W  KpucTauM3aus. YJACIbHAas  TEIUIOTa  IUTABJICHHS.
CyOnumarnus.

YpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckue yCcTpOMCTBA U MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP
U TICUXPOMETpP, KaJOPUMETP, TEXHOJOTMU TOJYyYEHUS COBPEMEHHBIX
MaTepuaioB, B TOM YUCJI€ HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX TapOB.

Kunenuve npu moHW>KEHHOM JIaBJICHUU.

CniocoObl U3MEPEHUS BIAXKHOCTH.

HabGnronenue HarpeBaHus U MiaBJIeHUsT KPUCTAUIMUECKOTO BEIEeCTBA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabonul

N3mepenne 0THOCUTETLHON BIIaXKHOCTU BO3AyXa.

Paznen 4. DaekTpoauHaMMKa
Tema 1. Inexkmpocmamuxa
DIIEKTpU3ALMS TeNl. DJIEKTPUUECKUI 3apsal. J(Ba Buaa dJIEKTPUUECKUX
3apsinoB. [IpOBOOHUKM, JUANEKTPUKA W MOJYNPOBOJAHUKH. 3aKOH
COXpaHEHUS IEKTPUUECKOTO 3apsiia.
B3aumoperictBue 3apanoB. 3akoH Kynona. TodedHbIi 37€KTpUYECKUi
3apsia. OnekTpuueckoe mnoje. Hanpssk€HHOCTh AIEKTPUYECKOTO  MOJIA.



[IpyHIMO CyNeprno3uuUU ANEKTPUUECKUX MOJeh. JIMHUM HanpsKEHHOCTH
AIEKTPUYECKOTO TOJIA.

PaGora cun smekrpoctatudeckoro moss. l[lotenmman. PasHoCTh
MOTECHIMANIOB. [[pOBOAHUKN W AUBIEKTPUKHU B JIEKTPOCTATUYECKOM IIOJIE.
Jwusnextpuyeckasi MPOHUIIAEMOCTb.

OnekTpoéMkocTb.  KonaeHcarop.  DIEKTPOEMKOCTh  IUIOCKOTO
KOHJIEHCAaTOpa. DHEPrHUsl 3apsyKEHHOr0 KOHAEHCAaTopa.

TexHuueckue  yCTpOWCTBA W MNPAKTUYECKOE  NPUMEHEHHE:
AIEKTPOCKOIL, JJIEKTPOMETP, SJIEKTPOCTATHYECKAs 3aINATA, 3a3€MIICHUE
AIIEKTPONPUOOPOB, KOHACHCATOP, KOMHMPOBAJIBHBIN ammapar, CTPYHHBIH
IIPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

B3auMmopencTBre HAANEKTPU30BaHHBIX TEI.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpOBOTHUKH B 3JEKTPOCTATUUECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTD JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IJIOIIAIH
IJIACTUH, PACCTOSHUS MEXIY HUMH U JUAJIEKTPUUYECKOW IPOHULIAEMOCTH.

DHEpPrus 3apsHKEHHOT0 KOHIEHCAToPa.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3mepeHne 2eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosanuwtii 3nekmpuueckuii mok. Toxu 6 paziuunvix
cpeoax

DJIEKTPUYECKUM TOK. YCIOBHA CYLIECTBOBAHUS DJIEKTPUYECKOTO
Toka. Mctounnku Toka. Cumna Toka. [IocTosSsHHBIN TOK.

Hanpspxkenune. 3akon OMa 7151 ydacTKa LETH.

ONEKTPUYECKOE  CONPOTHUBJIEHHE.  YIEIbHOE  CONPOTHUBIICHHE
BemiecTBa. llocnenoBarenpHoe, MapajuieIbHOE, CMEIIAHHOE COCIUHEHUE
MIPOBO/IHUKOB.

PabGora anexTpuyeckoro toka. 3akoH Jlxoymns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.



DIIEKTPOIBUKYIIAsl CUJa U BHYTPEHHEE CONPOTHUBIICHUE MCTOYHUKA
Toka. 3akoH Owma s TOJHOM (3aMKHYTOM) 3JIEKTPUYECKON Iemnu.
KopoTtkoe 3ambIkanue.

OneKkTpoHHass MPOBOJUMOCTh TBEPABIX METAUIOB. 3aBHUCHUMOCTH
CONPOTHUBJIEHUSI METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKHUM TOK B BakyyMme. CBOMCTBA 3EKTPOHHBIX MYYKOB.

[MonynpoBoguuku. CoOCTBEHHass W TpUMECHass MPOBOAUMOCTD
OIyNnpoBOAHUKOB.  CBomcTtBa p—N-nepexona. IlomynpoBomHUKOBBIE
pUOOPBHI.

DNEeKTpUYEeCKUd TOK B pacTBOpax M paciulaBax 3JIEKTPOJIMTOB.
DNEKTPOIINTUYECKAS TUCCOLUALUA. DIEKTPOIIU3.

DIJIEKTPUYECKUI TOK B rasax. CamocToATenbHbIN 151
HECAMOCTOATENbHBIN pa3psia. Monnus. [Lna3ma.

TexHuyeckue yCTpoMCTBa U MPAKTUYECKOE TPUMEHEHHUE: aMIIEpMETD,
BOJIBTMETP, PEOCTAT, UCTOUYHUKHU TOKA, 3JIEKTPOHArpeBaTeIbHbIC MPUOOPHL,
AIIEKTPOOCBETUTEIILHbBIE npuboOpBHI, TEPMOMETP CONPOTUBIICHUS,
BAaKyyMHBIN JHOJ, TEPMUCTOPBI U (POTOPEZUCTOPHI, MOTYPOBOAHUKOBBIMI
MO/, TaJIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCHUMOCTh COINPOTUBJIEHUS LUINHAPUYECKUX IPOBOJHUKOB OT
JUTUHBI, TUIOLIAJU TIOTIEPEYHOTO CEYEHUS U MaTepralIa.

CmMemaHHoe COeTMHEHNE ITPOBOHUKOB.

[Ipsimoe mM3MepeHue 3IEeKTPOABMKYLIEH cuibl. KOpoTkoe 3ambikaHue
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCHUMOCTb CONPOTUBIIEHUSI METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3IAEKTPOIUTOB.

HckpoBoii pa3psil U MPOBOJAUMOCTD BO3/1yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD TNOAA.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3ydeHne cMEmaHHOI0 COEIUHEHUS PESUCTOPOB.

N3mepeHne HNEKTPOABMKYIIEH CHIJIBI HMCTOYHMKA TOKAa M €ro
BHYTPEHHETO CONPOTUBIICHMUS.

HaOmnronenue smexktpoiusa.

MexnpeaMeTHbIe CBSI3H



N3yuenue kypca ¢usuku 0Oa3oBoro ypoBHs B 10 kiacce
OCYHIECTBIISIETCS C YU4ETOM COJEP’KATEIbHBIX MEXKMPEIMETHBIX CBSA3CH C
KypcaMy MaTeMaTHKH, OUOJIOTUH, XUMUH, TeoTpaduu U TEXHOJIOTHH.

Meorxcnpeomemnvie nousimusi, CBSA3aHHBIE C W3YYEHHUEM METOJIOB
HAyYHOT'O T[IO3HAHMS: SIBJIEHWE, HAy4HbId (akT, TUNOoTe3a, (Quanyeckas
BEJIMYMHA, 3aKOH, TEOpHs, HAOIIOJCHUE, SKCIEPUMEHT, MOJEIUPOBAHUE,
MO/IeJib, U3BMEPEHHUE.

Mamemamuxa: pelleHHE CUCTEMbl YpaBHEHUM, JUHEIHAs (yHKUHUA,
napabona, runepbona, UX Trpa@UKd U CBOWCTBA, TPUTOHOMETPHUUYECKHE
(GYHKIMM:  CHHYC, KOCHHYC, TaHI€HC, KOTaHI€HC,  OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl M HMX IPOCKIUU HA OCH
KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusa: mexanndeckoe NBUKEHUE B KMBOW mpupoje, nuddysus,
OCMOC, TEIUIOOOMEH >KMBBIX OPTaHU3MOB (BH/IbI TEILIONEPEIayH, TEIJIOBOE
PABHOBECHE), JIIEKTPUUYECKUE SIBJICHUS B )KUBOU MPUPOJIE.

Xumus: JIHUCKPETHOE CTPOEHUE BEIECTBA, CTPOECHHUE AaTOMOB H
MOJIEKYJI, MOJIb BEILIECTBA, MOJISIpPHAs Macca, TEMJIOBbIE CBOMCTBA TBEPABIX
Tel, OSKUAKOCTEM M Ta30B, OJJEKTPUUYECKUE CBOWCTBA METAJLIOB,
AIIEKTPOJIUTHYECKAS JUCCOLMALINS, FaIbBaHUKA.

l'eoepagpus: BnaxXHOCTb BO3/1yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHWE JIBMKEHUW C  HMCIOJIb30BaHUEM
MEXaHU3MOB, Y4Y€T TpPEHHS B TEXHUKE, MOAIIUIHHUKH, HCIOJIb30BAHKE
3aKOHA COXpPAaHEHHUs UMITYJIbca B TEXHHUKE (pakera, BOJAOMET U JIpyrue),
JBUTATE€b BHYTPEHHETO CrOpaHus, mapoBas TypOuHa, OBITOBOMU
XOJIOAWJIBHUK, KOHIULMOHEP, TEXHOJOTHUH TIOJYyYEHHUSI COBPEMEHHBIX
MaTepuaioB, B TOM 4YHCJIE HAHOMATepHUAJIOB, W HAHOTEXHOJOTHUH,
ANEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHHUE BJIEKTPONPUOOPOB, KCEPOKC,
CTPYUHBIN IIPUHTEDP, DJIEKTPOHATPEBATEILHBIE pUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TATbBAHUKA.

11 KJIACC

Paznen 4. JaekTpoauHaMuKa
Tema 3. Maznummnoe noje. INeKMpPOMAZHUMHAA UHOYKYUA
[locTosiHHBIE MarHuThl. B3anMOJelCTBHME ITOCTOSSHHBIX MAarHUTOB.
MarunutHoe none. Bektop MarauTHOM MHAYKIMU. [IpuHImMn cynepno3unuu



MAarHUTHBIX TMoJiek. JluHuM wMarHuTHOM uWHAYKUMM. KapTuHa nuHMI
MarHUTHOM MHAYKIIUM TOJISI TOCTOSSHHBIX MarHUTOB.

MarauTtHoe 1oJ€e MPOBOJHHUKA ¢ TOKOM. KapTuHa JWHHUN WHIYKIIUU
MAarHUTHOTO TOJi1 JJWHHOTO NPSIMOTO NPOBOAHMKA UM 3aMKHYTOIO
KOJIBIIEBOTO  IPOBOJIHMKA, KaTylIKU C TOKoM. OmneIT  Opcrena.
B3aumopelicTBre NPOBOJHUKOB C TOKOM.

Cuna AmMmnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna JlopeHua, €€ MOaysb U HampasJieHHUE. [[BHKEHHUE 3apsSKECHHOMN
YaCTHUIIBl B OJJHOPOJTHOM MarHUTHOM MoJjie. Pabota cunsl Jlopenria.

SIBneHue 31eKTpPOMarHUTHOW MHAYKIMU. [[0OTOK BEKTOpa MarHUTHOM
WHAYKIUAH. DJIEKTPOABIKYINAS CHJIa UHIYKIIUUA. 3aKOH 2JICKTPOMATrHUTHOM
nHaykuuu @apanes.

Buxpeoe 35ekTprueckoe noiie. DJICKTPOABIKYILAS CHJIA UHIYKIIUU
B MPOBOJHUKE, ABWKYIIEMCA MOCTYNATEIbHO B OJHOPOJIHOM MAarHHUTHOM
oJe.

[IpaBuno Jlenua.

NHAyKTUBHOCTD. SIBIEHME CAaMOMHAYKIUH. DJIEKTPOJABUKYIIAs CUJIa
CaMOMHAYKIIHH.

DHeprusi MArHUTHOTO MOJISI KaTYIIKK C TOKOM.

DNEeKTPOMarHUTHOE TOJIE.

TexHn4eckre yCTpocTBa U MPAKTUUECKOE MPUMEHEHUE: TTOCTOSIHHBIE
MarHuThbl, BJIEKTPOMArHUTHI, AJEKTPOIBUTATEIb, YCKOPUTEHN
AJIEMEHTAPHBIX YaCTHUIl, THAYKIIMOHHAS MEYb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO My4YKa MArHUTHBIM TTOJIEM.

JIMHUY MHIYKIIMY MAarHATHOTO TIOJISL.

B3anmonencTBue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JevicTtBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME PIIEKTPOMArHUTHON UHYKIMH.

ITpasuno Jlenua.

3aBUCHUMOCTh 3JEKTPOABMKYIIEH CHUIIbI MHAYKIHH OT CKOPOCTH
W3MEHEHHS MAarHUTHOI'O MOTOKA.

SIBieHME CAaMOMHTYKIIMH.



Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

M3ydeHre MarHuTHOTI'O I0JIA KaTYIIKU C TOKOM.

HccenenoBanne n1eMCTBUSI MIOCTOSIHHOTO MAarHWTa Ha PaMKy € TOKOM.
HccenenoBanue sBIECHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

Pasznea S. KoJsieOanusi ¥ BOJIHBI

Tema 1. MexanuuecKkue u 31eKMpPOMAZHUMHbLE KOJ1€0aAHUSA

KonebarenbHas cucrema. CBOOOJHBIE MEXAHMYECKHE KOJIEOaHHUS.
["apmonunyeckue kosnebanus. Ilepuosn, wactora, ammiuutyna u ¢asa
koneOanuii.  [IpyxuHHBIA  MasgTHUK. MaTeMaTUYeCKUid  MasTHHK.
VYpaBHeHue rapMoHMYecKuX KojeOaHuil. IlpeBpaimieHue >sHEpruv Mpu
FapMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiit koHTYp. CBOOOHBIEC AJIEKTPOMAarHUTHBIE KOJIeOaHUs
B MJICAJIbHOM KOJICOATEIIbHOM KOHTYpE. AHAJIOTH MEXTY MEXaHUYECKUMHU
U DJEKTPOMArHUTHbIMU KoneOanusmu. @Popmyrna Tomcona. 3akoH
COXpaHEHHUS YHEPTUH B UACATHLHOM KOJieOaTEeIbHOM KOHTYPE.

[IpencraBnenrie 0 3aTyxXawIUX KojeOaHUSX. BbIHYXICHHBIC
MexaHu4eckue kosebanusi. Pesonanc. BeiHyKeHHBIE AJIEKTPOMarHUTHBIC
KoJIeOaHusl.

[lepemennsplii TOK. CHMHYCOMAQIBHBIN NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKAa. AMIUIUTYJHOE U JECUCTBYIOIIECE 3HAUCHUE CUJIbI TOKA U
HaIpPsHKEHUS.

Tpancpopmarop. IlpousBojacTtBo, mepenaya U TOTpeOsIeHHE
ANEKTPUYECKON HSHEPruu. OKOJIOTUYECKHE PHUCKU TIPU TMPOU3BOACTBE
anekTposHepruu.  KynbTypa  HCHONB30BaHHUS ~ DJICKTPOIHEPTMU B
MOBCEIHEBHOM KU3HU.

TexHnuyeckue  yCTpOMCTBA M NPAKTUYECKOE  MPUMEHEHHE:
ANEKTPUYECKUN  3BOHOK, TE€HEpaTop IMEPEMEHHOr0 TOKa, JIMHUU
ANEeKTponepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KosieOaTeabHOM cHCTeMbl (TIPYKUHHBIM
WJIM MAaTeMaTU4YEeCKUN MasiTHUK).

Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBONCTB BBIHYKIEHHBIX KOJICOaHUH.

HabGmnronenue pe3onaunca.

CB0OOIHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.



OcnwiorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKa M HANpPSOKEHUs. OT
BPEMEHM ) JJIs AIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onaHc npu mociie1oBaTeIbHOM COEIMHEHUN PE3UCTOPA, KATYIIKH
WHIYKTUBHOCTHY Y KOHJIEHCATOPA.

Mopenb TMHUY 3JIEKTpOnepe1ayu.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HccnenoBaHue 3aBUCHUMOCTH NEpHOAA MalbIX KosieOaHUM Ipy3a Ha
HUTHU OT JJIMHBI HUTH U MacChl Ipy3a.

HccnmenoBanne NEPEMEHHOTO TOKAa B LENMHW M3 IOCIEAOBATEIBHO
COCIMHEHHBIX KOHACHCATOPA, KaTYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 3,1eKMpPOMAZHUMHbBIE 60JIHbL

Mexannueckue BOJHBL, YCIOBHS  pacnpoctpaHenus. [lepuogn.
CKOpoCTh pacpoCTpaHEHUs U JIMHA BOJHBI. [lonepeynsie u MpoaoabHbIE
BOJIHBL. IHTEppepeHtus u tu@pakuus MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. I'pomkocTh 3Byka. Bwicota TOoHa. TemOp
3BYKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIIOBUS U3IYyUYEHHUSI DIEKTPOMArHUTHBIX
BOJH. B3aummuas opueHtanus BekTopoB E, B, V B snexrpomarHutHou
BosiHe. (CBOMCTBAa 3JIEKTPOMATHUTHBIX BOJIH: OTPAXEHUE, IMPEIOMIICHUE,
nossipuzanys, nudpakuus, uaTepdeperus. CKOpocTh IEKTPOMAarHUTHBIX
BOJIH.

[[Ixana 37EKTPOMAarHUTHBIX BOJH. [IpuMEHEHHE 3IEKTPOMAarHUTHBIX
BOJIH B TEXHUKE U OBITY.

[IpuHIMIIBI paguOCBA3U U TeneBUAcHUA. Paqnonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHuueckue  yCTpOHMCTBA M NPAKTUYECKOE  IPUMEHEHHE:
MY3bIKaJIbHbIE UHCTPYMEHTBI, YIbTPA3BYKOBas IWArHOCTUKA B TEXHUKE U
MEIUITMHE, pajap, PaIuONpUEMHUK, TeIEeBU30p, aHTeHHa, Tenedon, CBU-
IeyYb.

Jlemoncmpayuu

OOpa3zoBaHue U paclpoCTpaHEHNE MONEPEYHBIX U TPOJOJIbHBIX BOJIH.

Kone06mromeecs Te10 Kak UCTOYHUK 3BYKa.

HabGnronenue orpaxeHus: M NpeJoOMIICHUS] MEXaHUYECKHUX BOJIH.

Habmonenue narepdepeHnnu u nudpakinm MEXaHUYECKUX BOJIH.

3BYKOBOU pE30HAHC.



HaGnronenue cBsi3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYOM
Y 4aCTOTOM KOJIeOaHUH.

HccnenoBanne CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE,
nperoMIIeHUE, ONIsIpu3anus, AMpakuus, uHTepdepeHIHs.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. [IpssMonuHeHOE pacipoOCTpaHEHUE CBETA B
ogHOopoaHOuU cpexe. JIyu ceera. ToueyHbId HICTOYHUK CBETA.

OtpaxeHnue cBera. 3aKOHBI OTpaxeHHss cBera. llocTpoeHue
M300paKEHHI B IJIOCKOM 3€pKalie.

[Ipenomnenue cBera. 3aKOHBI TPEJIOMJICHHUS CBeTa. AOCOIIOTHBIM
nokaszarenp npenomieHusi. [lonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblit
YTOJI IOJIHOTO BHYTPEHHETO OTPAKEHUS.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

Coluparomue u paccenBaronye JuH3bl. ToHkas nuH3a. DokycHoe
paccTosTHUE U ONTUYECKas CHiia TOHKOM JUH3bI. [locTpoeHue nzodpaxeHuit
B coOuparomux u paccewBaromux nuH3ax. Dopmyna TOHKOW JIHH3BI.
VBeanueHue, JaBaeMoe JUH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

Bonnosas ontuka. Untepdepenius ceera. KorepeHTHbIE HCTOYHUKH.
YcnoBust HaOMIOACHUS MAKCUMYMOB U MUHIMYMOB B UHTEP(PEPEHIIMOHHOMN
KapTUHE OT JIBYX CHH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpaxuus ceera. udpakimonHas pemeérka. Y clioBre HaOII0ICHUS
[JIABHBIX MaKCUMyMOB TMpU MaJCHUUM MOHOXPOMATHUYECKOTO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCcTpoMCcTBa U MPAKTUYECKOE TPUMEHEHHUE: OUKH, JyTia,
dboToanmapaT, MOPOCKIMOHHBIA  ammapar, MHUKPOCKON,  TEJECKOII,
BOJIOKOHHASI OTNITUKA, TU(PAKIIMOHHAS PEIIETKA, TOJISPOU/I.

Jlemoncmpayuu

[IpsiMONMHEHOE pPACIPOCTPAHEHUE, OTPAKEHUE U IPEJIOMIICHHE
cBera. OnTuyeckue mpuodopBkl.

[TonHOE BHYTpEeHHEE OTpakeHUE. Moiellb CBETOBOA.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

Mopenu Mukpockona, TeJIecKona.

HaGmronenue natepdepeHinm cpera.



HaOmronenue nudpakiuu cBera.

HaGmronenne nucnepcuu cBera.

[Toy4yenue ciekTpa ¢ MOMOIIBIO TIPU3MBI.

[ToydyeHune ciexkTpa ¢ mMOMOIIbI0 JUGPAKIIUOHHON PEIIETKH.
HaOmronenue noyisipuzaliuu cBeTa.

Vuenuuecxuii sxcnepumenm, i1abopamoptvle pabomol
N3mepenue rnokazaresns npeoMIeHUs CTeKIIa.
HccnenoBanue CBONCTB M300pakKeHUN B JTMH3aX.
HaGnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPHU OTHOCHTEIbHOCTH

['panuubl NPUMEHUMOCTH KJIacCHYeCcKoM MexaHuku. [loctynartsl
CICLMAIIBHOW TEOPUU OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH  MOJIYJIA
CKOPOCTH CBETa B BAKyyM€, IPUHIUII OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTEIIBHOCTE  OJHOBPEMEHHOCTH. 3aMEJUICHHE BPEMEHU U
COKpAIIEHUE JIJINHBI.

OHEPrUsi U UMITYJIbC PEIATUBUCTCKON YaCTUIBI.

CBs13p Macchl C DHEPrueld U UMITYJIBCOM PEISITUBUCTCKON YaCTHILIBI.
DHeprus moKos.

Pazgean 7. KBanToBasi pusuka

Tema 1. dnemenmol KBAHMOBOU ONMUKU

®otonsl. Gopmyna [Inanka cBsa3m sHEprun PoToHA C €ro YaCTOTOM.
DHeprust 1 UMNyJbc (HOTOHA.

OtkpeiTe U uccienoBanue Gorodddexra. OnbiTel A. I'. Cronerosa.
3akonsl Qororddexra. VYpaBHenue ODiHmITENHHA M7 (PororddexTa.
«Kpacnas rpanuna» ¢porordpdexra.

JlaBnenne cBera. OnbiThl I1. H. JleOGenena.

XHUMHUYECKOE JICCTBUE CBETA.

TexHuueckue  ycTpoOHMCTBA M INPAKTHUYECKOE  IIPUMEHEHHE:
dboTodEMEHT, POTOAATIHK, COTHEUHAS OaTapesi, CBETOIHOI.

Jlemoncmpayuu

®otor¢d(DHeKT Ha YCTAaHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHelIHETo ¢hoTodddexTa.

CBeToauon.

Conneynas OaTtapes.



Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHuto o -
yactul. Ilnanerapnas mopens aroma. Iloctymarsl bopa. Mznydenue n
NOTJIOIIEHHE (DOTOHOB MPHU MEPEXOJE aTOMa C OJHOTO YPOBHS 3HEPIUHU HA
npyroi. Bunsl criektpoB. CHIEKTp YPOBHEW 3HEPTUU aTOMa BOJIOPO/IA.

BosiHoBBIE cBoiicTBa yactull. Bomubel ae bpoina. KopnyckymnspHo-
BOJIHOBOH JyaJIU3M.

CHOHTaHHOE U BBIHYKJICHHOE U3ITy4YCHHE.

TexHuueckue  yCTpOWCTBA W INPAKTUYECKOE  NPUMEHECHHE:
CHEKTpaIbHBIN aHaTU3 (CIIEKTPOCKOMN), J1a3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Omnpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue JInHeHyaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

Hab6nrogenue TMHEHYaToro CuekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI,  JIOKa3bIBAIOIIME CJIOKHOCTh CTPOCHUS  siApa.
OtkpeiTHe paguoakTHBHOCTH. OmnbITel Pe3epdopma mo ompeacneHuro
COCTaBa pPaJMOAKTUBHOrOo wu3nyudeHus. CpoiictBa anb(da-, Oera-, ramMmma-
u3JIydeHus. BiausiHue pagnoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OtkpblTe TpoTOHA W HeuTpoHa. HykioHHas wmopens sapa
I'eitzenbepra—Banenko. 3apsa sapa. MaccoBoe uuciio sapa. M3oromnsl.

Anbda-pacnaa. DIEKTPOHHBIN U TTO3UTPOHHBIN OeTa-pacman. ['amma-
u3NydeHue. 3aKOH paIMOaKTUBHOTO pacraja.

DHeprusi CBsi3M HYKJIOHOB B sape. SAnepHbie cuibl. JledeKT macchl
anpa.

S nepuble peakunu. Jlenenue u CUHTE3 sIEp.

Anepubiii  peaktop. Tepmosimepubiii  cuHTe3. [IpoGraembr  u
NEPCHEKTUBBl SACPHON HHEPTreTUKHU. DKOJIOTMUECKHE ACMEKThl SIepHOU
HYHEPreTUKH.

OnemeHTapHble YacTUIbl. OTKPBITHE NO3UTPOHA.

MeTonpl HaOMIOICHHS ¥ PETUCTPAIUN SJIEMEHTAPHBIX YaCTHII.



dyHaamMeHTalbHbIE  B3aUMOJCUCTBUA. EIMHCTBO  (pu3nMueckoit
KapTUHBI MUpA.

TexHuyeckue yCTpoWCTBa M MPAKTUUECKOE MPUMEHEHHE: JTO03UMETP,
Kamepa Bunbcona, sepHblit peakTop, aToMHas 6omoa.

Jlemoncmpayuu

CUY€TYMK MOHUBUPYIOIIMX YACTHII.

Yuenuuecxuii sxcnepumenm, 1abopamopvle pabomol

HccnenoBanre TpEKOB YacTHUIL (M0 TOTOBBIM (OTOrpadusim).

Pazgen 8. JjieMeHTBI aCTPOHOMMHU M aCTPOPUNKHU

Ortanel pa3BuTusa acTpoHoMuM. [IpuknagHoe W MHPOBO33pEHUYECKOE
3HAYEHUE aCTPOHOMMH.

Bun 3Bé3gHoro Heba. Co3Be3nus, sApKue 3BE3BI, IJIAHETHI, HMX
BUJIUMOE JIBHKCHHUE.

ConneuyHas cucrema.

Comnne. ConHeuHass akTUBHOCTh. Mcrounuk sHeprum CosiHIAZ
3BE34.  3BE3OBI, KX  OCHOBHBIE  XapakKTepUCTUKH. [[marpamma

«CIIEKTPaJTbHBIN KJIacc — CBETUMOCTB. 3BE3 b1 rJIaBHOM
MOCJIEA0BATEIbHOCTU. 3aBUCHUMOCTh «Macca — CBETUMOCTB» [JIs1 3BE3]
IJIABHOW  MOCJIEIOBATEIbHOCTH. BuyTtpennee  ctpoeHue  3BE3N.

CoBpeMEHHBIE MPEJICTABICHUS O MPOUCXOKICHUU U 3BoIoIMU ConHIA u
3BE31. DTanbl )KU3HH 3BE3I.

Mueunbii Ilyte — nHama [amaktuka. IlomokeHue W JIBUIKEHUE
Connna B lajmaktuke. Tumbl rajgakTuk. PagdorasakTHKH W KBas3aphbl.
YEpHble AbIPHI B Apax TalaKkTHUK.

Bcenennas. Pacmmupenne Bceenennoil. 3akon Xa06sa. PazGeranue
ranakTuk. Teopus bosbiioro B3peiBa. PenukToBoe n3nydeHue.

Macmrabnas ctpyktypa Beenennoii. MertaranakTuka.

Hepeménnpie mpoOaemMbl aCTPOHOMHH.

Vuenuuecxue nabnrooenus

HaOmronenuss  HEBOOPYKEHHBIM — TJIa30M € HCMOJb30BAaHUEM
KOMITBIOTEPHBIX TMPUIOKEHUN IS ONpPENETICHUST TOJIOKCHHUSI HEOCCHBIX
OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbIe co3Be3aus CeBepHOro
MOJYILIAPUA U SIPKUE 3BE3IBI.

HaGmronenus B Teneckon JlyHsl, muianet, Mieanoro Ilytu.

O6001maroee MOBTOPEHHUE



Posp pu3uKuM M acTpOHOMHHM B 3KOHOMHYECKOH, TEXHOJIOTMYECKOM,
COLIMAJIBHON M ITHUUECKOM c(epax AEsITENIbHOCTH YEIO0BEKa, POJb U MECTO
$uU3MKM M acTPOHOMHUHU B COBPEMEHHON HAy4YyHOW KapTHHE MHUpPaA, POJb
¢usnyeckoit Teopur B (HOPMHPOBAHHM TMPEACTABICHUN O (U3HUECKON
KapTUHE MHUpPA, MECTO (U3MYECKOW KapTHMHbBI Mupa B oOUIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJE.

MexnpeaMeTHbIE CBSI3H

N3yuenune kypca ¢usuku 0Oa3oBoro ypoBHd B 11 knmacce
OCYILECTBIISIETCA C YYETOM COJIEPKATEIBHBIX MEKIPEIMETHBIX CBSI3E€U C
KypcaMy MaTeMaTHKH, OUOJIOTUH, XUMHUH, Teorpaduu U TEXHOIOTHH.

Meosicnpeomemnvle nouamusi, CBsI3aHHBIE C M3YyYEHHEM METO/IOB
HAyYHOI'O IIO3HAHMS: SIBJIEHWE, HAy4HbId (AKT, TUIOTE3a, (PU3NYecKas
BEJIMYMHA, 3aKOH, TEOpHs, HAOIIOJEHUE, SKCIEPUMEHT, MOJEIUPOBAHUE,
MOJENb, U3MEPEHUE.

Mamemamuxa: pelIeHUE CUCTEMbI YPAaBHEHUM, TPUTOHOMETPUUECKHUE
(GYHKIMM:  CHHYC, KOCHHYC, TaHI€HC, KOTaHIE€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPHI M HMX IMPOEKIMH HA OCH
KOOpJIMHAT, CJIOKEHHUE BEKTOPOB, MPOU3BOJIHBIE 3JIEMEHTAPHBIX (PYHKIUH,
IpU3HAKU MOJ00USI TPEYroJIbHUKOB, OMNPEIENICHNE IUIOU[aand IJIOCKUX
buryp u o0néMa Ten.

buonocusn:  snexrpuuyeckue — ABIEHUS B JKMBOM  INPUPOJE,
KoJIeOaTeNbHbIE JIBM)KEHHSI B YKMBOW NPUPOJE, ONTHYECKHE SBICHHS B
YKWBOW NMPUPOAE, NEUCTBUE PAJUALlNN HA )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHUE aTOMOB U MOJIEKYJ, KPUCTAIIMYECKAss CTPYKTypa
TBEPABIX TeEJ, MEXaHU3Mbl 00pa30BaHUS KPHUCTAJUIMYECKON pEemETKH,
CIIEKTpaJIbHBIN aHaJIU3.

l'eocpagpusa: MarHuTHBIE TMOMIOCA 3€MIIM, 3aJI€KU MArHUTHBIX PYI,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozua: TAHUM DIIEKTpONEpEaad, FT€HEPATOP IIEPEMEHHOIO TOKA,
JJIIEKTPOABUTATENb, WHAYKLUMOHHAA IIeYb, panap, paguoNpUEMHHUK,
TeNeBU30p, aHTeHHa, TejedoH, CBY-meub, NPOEKIMOHHBINA amnmapar,
BOJIOKOHHAsI OTITHKA, COJTHEUHast OaTapesl.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBbBI
N0 ®U3UKE HA YPOBHE CPEJHEIO OBHIEI'O
OBPA30BAHUA

OcBoenue yueOHoro mnpeamera «@Pu3nMKa» HA YPOBHE CPEIHETO
obOmiero  oOpa3oBanusi (0a30BBIH  YpPOBEHB) JIOJDKHO  OOCCIICUHTH
JOCTH>KEHUE CIETYIONNX JIMYHOCTHBIX, METAPEIMETHBIX U MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE PE3yJIbTaThl OCBOCHHS yuyeOHOTo mpenmera «Dusznka
JOJDKHBI ~ OTpaXkaThb  TOTOBHOCTh M CIIOCOOHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBAaThCA C(HOPMUPOBAHHOW BHYTPEHHEU MO3ULIUEH JTUYHOCTH,
CUCTEMOM  IICHHOCTHBIX  OpPHUEHTAlMM, TMO3UTUBHBIX  BHYTPECHHUX
yOeXIeHU, COOTBETCTBYIONIUX TPAJAUIIMOHHBIM IIEHHOCTAM POCCHUUCKOTO
OOIIECTBa, PACHIMPEHHE KU3HEHHOTO OIbITA U OIbITa JEATEILHOCTH B
MPOLIECCE  peaM3allid  OCHOBHBIX  HAIIPABJICHWUM  BOCHUTATEIbHOMN
JESITETbHOCTH, B TOM YHCJIE B YaCTH:

1) rpasKaaHCKOro BOCIMTAHUA:

c(hOPMHPOBAHHOCTh TPAXKITAHCKON TMO3ZHUIIMM OOYYaIoIIerocss Kak
aAKTUBHOTO U OTBETCTBEHHOT'O WIEHA POCCHICKOTO OOIIECTBA;

MPUHATHE TPAJAUIIMOHHBIX OOIIEYETIOBEYECKUX T'YMAHUCTUUECKUX U
JIEMOKPAaTUYECKHUX LIEHHOCTEM;

FOTOBHOCTh BECTM COBMECTHYIO JIEATEIBHOCTH B HMHTEpecax
rpaXJAHCKOTO  OO0IIecTBa, Y4yaCcTBOBaTb B  CaMOYMpaBIEHWU B
o0Opa3oBaTeIpHON OpraHU3alliH;

YMEHHUE B3aUMOJICCTBOBaTh C COLUMAIBHBIMU HWHCTUTYTaMH B
COOTBETCTBHH C UX (PYHKIIUSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NaTPHOTHYECKOTO BOCITUTAHHUS:

c(hOPMHUPOBAHHOCTh POCCHUHCKOM TPAXKJIAHCKOH  HICHTUYHOCTH,
MaTpUOTU3MA;

IICHHOCTHOE  OTHOIIEHHWE K  TOCYJapCTBEHHBIM  CHMBOJIaM,
JTOCTIKCHUSIM POCCUNCKHX YUEHBIX B 001aCTH (PU3UKHN U TEXHUKH,

3) TyXOBHO-HPABCTBEHHOT0 BOCITUTAHMS



chOpPMHPOBAHHOCT,  HPABCTBEHHOI'O  CO3HAHUS,  ATUYECKOTO
MOBEACHMUS;

CIIOCOOHOCTh OIICHMBATHh CHUTYallMI0 ¥ TPUHAMATh OCO3HAHHBIC
pEIIeHMS, OPUECHTUPYSICh HA MOPATBbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH,
B TOM YHCJIE B JEATEIBHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJ[a B TOCTPOEHUE YCTOMYUBOTO OyAyIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOEC OTHOIICHUE K MHUPY, BKIIOYAsS AICTETUKY HAYIHOTO
TBOPYECTBA, MPUCYILIETO (PU3NYECKON HAYKE;

5) Tpy10BOT0 BOCTIMTAHUSI:

UWHTEpEC K pa3iudHbIM cepaM npodeccuoHaNIbHON JesSTEILHOCTH, B
TOM YHCJIE CBSI3aHHBIM C (U3UKOW W TEXHHKOW, yYMEHHE COBEpIIaTh
OCO3HaHHBIN BBIOOP OyAylel npodeccuu u peain3oBbIBATh COOCTBEHHBIE
KU3HCHHBIC TIIaHbL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO M CaMOOOpPa30BaHUIO B
o0nacTu GU3HMKHU Ha MPOTSKEHUU BCEH KU3HU;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

cOPMUPOBAHHOCTh ~ JKOJIOTMYECKOH  KyJNbTYphl,  OCO3HAHHE
rJI00aJIBHOTO XapaKkTepa dKOJIOTUUECKUX MPOoOIeM;

IJIAHUPOBAHUE U OCYLIECTBJICHHUE JEUCTBUN B OKPYKAIOLIEH cpelie Ha
OCHOBE 3HAHUS IIeJIel YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTRA;

paclIMpeHne OMbITa JAEATEIBHOCTH JKOJIOTHUECKON HAIPaBICHHOCTH
Ha OCHOBE MMEIOIINXCS 3HAHUH 10 (pru3uKe;

7) HEHHOCTH HAYYHOTO MO3HAHUS

chOpMHPOBAHHOCTH MUPOBO33pEHUS, COOTBETCTBYIOILETO
COBPEMECHHOMY YPOBHIO pa3BUTHUS (PU3UICCKON HAYKH;

OCO3HAHWE IICHHOCTH HAy4YHOW JCATCIBHOCTH, TOTOBHOCTH B
mpoiecce  uM3ydyeHUs ~ (PU3UKM  OCYIIECTBIISITH ~ NPOEKTHYIO |
HCCJIEIOBATENBCKYIO IESITEIbHOCTh MHANBUYALHO U B TPYTIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS
Bba3oBble JJornueckue a1eiicTBUA:
CaMOCTOATENFHO (OPMYTUPOBATh M AKTyaJIM3UPOBATH MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;



ONPENENATh LEIU JEATEIbHOCTH, 33/1aBaTh MapamMeTpbl U KPUTEPUH
WX JTOCTHKCHUS,

BBISIBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEUYHUS B PACCMATPUBAEMBIX
(bU3UYECKUX SIBICHUSIX;

pa3pabaThiBaTh IUTAH peEUIEHUsT MpoOJeMbl C YYETOM aHaln3a
MMEIOLIMXCS MATEPUATIBHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B [IEATEIIBHOCTb, OLICHUBATH COOTBETCTBHE
pPE3yNbTATOB LIEISAM, OLIEHUBATh PUCKHU MOCIIEICTBUI J€ATEIbHOCTH;

KOOPAMHUPOBATh M BBINOJHATH pPabOTy B YCJIOBUAX PEAIbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBINUIEHUE TMPH PEHICHUU KU3HEHHBIX
npooiem.

ba3oBble uccienoBaTelbcKue 1eiiCTBUS:

BJIQJICTh HAY4YHOM TEPMHUHOJIOTHUEH, KIIIOUEBBIMU TMOHATUSIMU H
MeToaMH (PU3NUECKON HAYKH;

BJIaJICTh HaBBIKAMU  Y4EOHO-HCCIASAOBATEILCKOM W MPOEKTHOM
NEATeIbHOCTH B 00J1acT (DU3UKH, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATENILHOMY TOMCKY METOJOB penieHus 3afad (U3HUYECKOro
COJIepKaHMsl, IPUMEHEHHIO Pa3JIMYHbIX METO/IOB MO3HAHUS;

BJIQJICTh BUJAMU JCSATEIBHOCTU MO MOJYYEHUIO HOBOT'O 3HAHUSA, €ro
UHTEpIIpeTaluu, MPeoOpa30BaHUI0 U MPUMEHECHHUIO B PA3IMYHBIX YUCOHBIX
CUTyallMsIX, B TOM YHCJI€ MPU CO3JaHMU YYEOHBIX MPOEKTOB B 00JaCTU
busuKy;

BBISBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M U aKTyaJu3UpPOBATh
3a/1a4y, BBIJBUIaTh THUIOTE3y €€ pEILICHUs,, HAXOJIUTh apryMEHThl s
JI0OKa3aTelIbCTBa CBOMX YTBEP)KICHUM, 3aaBaTh MapamMeTpbl U KPUTEPUU
pelieHus;

aHAJM3UPOBATh MOJYYCHHBIE B XOJI€ PEIICHUSl 3aJladyd pe3yJbTaThl,
KPUTHYECKHU OIIEHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 33Jla4l B 00Pa30BaTEIbHON
JEATEIIbHOCTH, B TOM YUCIIC NPU U3YyUYCHUH (PUBUKH;

JaBaTh OILICHKY HOBBIM CHUTyalldsiM, OLICHUBAaTh MPUOOPETEHHBIN
OTIBIT;



YMETh NEPEHOCUTh 3HAHMS MO (PU3MKE B MPAKTUYECKYIO 00JACTh
KU3HEIESATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE WJEHW, MpeAJiaraTb OPUTMHAIBHBIE MOAXOABI H
pelIeHus;

CTaBUTb MpOOJEMbl M 3aJauyM, JOIYCKAIOUIMe aJbTEepHATUBHBIC
peLICHHUS.

Pabora ¢ unpopmaunmeii:

BJIAJETh HABBIKAMM  MOJY4YeHUS HUHPOpMauuMu  (PU3UYECKOIro
COJIEpKaHUsI U3  HMCTOYHUKOB  Pa3HbIX  THUIIOB, CAMOCTOSITEIBHO
OCYLIECTBJIATh IIOMCK, aHaJM3, CHCTEMATH3alUI0 M HWHTEPHPETALHNIO
MH(OpMAIUHU PA3IMYHbIX BUIOB U (DOPM MpeCTaBICHUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALINH;

UCIIOJIB30BaTh CpeAcTBa MH(OPMAIIMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJIOTMA B  PEIICHHMM  KOTHUTUBHBIX, KOMMYHUKAaTHBHBIX U
OpPraHM3allMOHHBIX 3a7ad ¢ COOJIOJCHHEM TpeOOBaHUN HPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBI, PECYpCOCOEpPEkKEHUs, NPABOBBIX U
TUYECKUX HOPM, HOPM UH(OPMAIMOHHOW 0€3011aCHOCTH;

CO3/1aBaTh TEKCThI (PUBNYECKOTO COAECPkKAHUS B pa3IMYHBIX popMaTax
C y4€TOM Ha3HayeHHs HHPOpPMAIMM M LEJEBOM ayauTOpHH, BbIOMpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YaJTU3ALINH.

KoMMyHMKAaTHBHBbIE YHHBEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:

OCYHIECTBJISATh OOIIEHHEe Ha YpoKax (U3MKA U BO BHEYPOUHOU
JeSITEIbHOCTH;

pacrmo3HaBaTh TPEANOCHUIKM KOH(MIMKTHBIX CHUTyalldd W CMSTYaTh
KOH(JIUKTHI;

pa3BEPHYTO U JIOTMYHO UW3JlaraTb CBOI TOYKY 3pEHHUS C
UCIIOJIb30BAaHUEM SI3bIKOBBIX CPEJICTB;

NOHMMAaTh ¥  WCIOJNb30BaThb TNPEUMYIIECTBA KOMAaHAHOH U
WHIUBUYaIbHON paOOThI;

BBIOMpPATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUU C YYETOM
OOIIMX UHTEPECOB U BOZMOKHOCTEH KaXKJIOTO UJieHa KOJUIEKTHBA,

NPUHUMATh II€JIM COBMECTHOHN [J1€ATeNbHOCTH, OpPraHW30BBIBATH U
KOOPJIMHUPOBATh JEHUCTBUA MO €€ JOCTUKEHHUIO: COCTaBIATH IUIaH



NEHCTBUM, paclpeAesaTh pojid C yUETOM MHEHUI y4aCTHUKOB, 00CYX/1aTh
pe3yJIbTaThl COBMECTHOU padOTHI;

OLICHMBATh KaYECTBO CBOET0 BKJIAJA M KaKJIOI'0 YyYaCTHHKA KOMaHbI
B OOLIMI1 pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npejyiaraTb HOBbIE IPOEKTHI, OLIEHUBATh UJIEU C MO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTHU, IPAKTUYECKOIN 3HAUUMOCTH;

OCYILECTBIIATh MO3UTUBHOE CTPATErMUECKOE MMOBEACHHUE B Pa3IMUHbIX
CUTYaLIHSIX, TPOSABIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIUATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC ACHCTBHS
Camoopranusauus:

CaMOCTOATENIbHO OCYLIECTBISATh MO3HABATEIbHYIO JIEATEIbHOCTh B
ob0nacth (U3MKK U ACTPOHOMHHM, BBIABIATH MPOOJEMBbI, CTaBUTh U
(dopMynupoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOATEJIBHO  COCTaBJIATh IUIAH  PEHICHUS  PACYETHBIX U
KAueCTBEHHBIX 33/1a4, IUIaH BBIMOJIHEHUS MPAKTUYECKON pabOThI C yUETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOUTCHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paclMpsATh paMKd y4eOHOTrO IpeIMeTa Ha OCHOBE JIMYHBIX
IIPEANIOYTEHUM;

JenaTb OCO3HAHHBIM BBIOOp, apryMEHTHpPOBATh €ro, Oparb Ha ceds
OTBETCTBEHHOCTb 32 PEILICHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CcocoOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO JSPYAUIHH B
o0nacTu (PU3MKH, TOCTOSIHHO TIOBBIIATH CBOM 00pa3oBaTeNIbHBIA U
KyJIbTYPHBII YPOBEHB.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JaBaThb OLEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B
NEATEIbHOCTh, OEHUBATh COOTBETCTBUE PE3YJIBTATOB LIETSAM;

BJIAJ€Th HaBBbIKAMHU I103HABATEJIbHOW pe(dlieKCMUM Kak OCO3HAHMS
COBEPILIAEMbIX JIEUCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHUI;

UCIIONB30BaTh MPUEMBI pedIeKCUU ISl OLIEHKH CHUTyalluu, BbIOOpa
BEPHOTO PEILECHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS 110 UX
CHU)KCHMUIO;



IIPUHUMATh MOTHMBBI U aPTYMEHThI IPYTUX IPU aHAJIU3€ PE3YJIbTATOB
NEATEIbHOCTH;

IPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

NPUHUMATh MOTHBBI U aPTYMEHTHI IPYTUX MPU aHAJIU3€ PE3YJIbTATOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OLIMOKH.

B nmnpounecce IOOCTWIKEHMSI JIMYHOCTHBIX PE3YJNbTATOB OCBOCHHS
nporpaMmbl o (U3UKE IS YPOBHSI CpeAHEro oOuiero oOpa3oBaHUA Y
OOy4YaromMXCsl  COBEPLIEHCTBYETCS  AMOLMOHAJIIBHBIA  WHTEJUIEKT,
npeanoiararoui cOpMUPOBAHHOCTb:

CaMOCO3HAHUS, BKJIIOYAIOIIEIO CHOCOOHOCTh MOHMMATh  CBOE
AMOIIMOHAJIBHOE COCTOSIHME, BUIETh HAIIPaBJICHUS Pa3BUTHS COOCTBEHHOM
AMOIIMOHAIILHOMN c(epbl, ObITh YBEPEHHBIM B CE0€;

CaMOpETYJIMPOBaHUs,  BKJIIOYAIOUIETO  CAMOKOHTPOJIb,  YMEHHE
OPUHUMATh OTBETCTBEHHOCTh 3a CBOE IIOBEIEHUE, CIIOCOOHOCTH
alariTUPOBATHCA K SMOIMOHAIBHBIM W3MEHEHUSM U TPOSBISATH TMOKOCTB,
OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAlMH, BKIIFOYAIOLIECH CTPEMIIEHUE K JOCTHXKEHUIO
LEIU U YCIIEXY, ONTUMHU3M, HHULIUATUBHOCTh, YMEHHE JI€HCTBOBATH HCXOS
13 CBOMX BO3MOXKHOCTEH;

AMIIATUH, BKIIOYAIOMIEH CHOCOOHOCTh MOHMMATh 3MOLIMOHAIBHOE
COCTOSIHUE JIPYyTUX, YYUTHIBaTh €ro NpPH OCYUIECTBICHUU OOILIEHUS,
CIIOCOOHOCTB K COUYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOMIMX CIOCOOHOCTh BBICTPAUBAThH
OTHOILIEHUSI C JPYTUMHU JIIOJbMHU, 3a00TUTHCS, TPOSIBIATH HHTEpEC U
paspemarh KOHMIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K konmy oOyuyenuss B 10 kiaacce mnpeIMeTHbIE pe3yJbTaTbl Ha
0a30BOM ypOBHE JOJDKHBI OTpakaTh C(HOPMHUPOBAHHOCTH Y OOYHAFOIITNXCS
YMEHHM:

JEMOHCTPUpPOBAaTh Ha MpUMEpax pojib W MecTo (QU3UKU B
bopMHpPOBaHUM COBPEMEHHOM HAay4YHOW KApTUHBI MHpA, B Pa3BUTHH
COBPEMEHHOW TEXHUKM W TEXHOJIOTUH, B MPAKTUYECKOU JIESITEIbHOCTH
JIFOJIEH;



YUUTHIBATh TPAHUIIBI IPUMEHEHUS U3YUCHHBIX (PU3MUECKUX MOJICTICH:
MaTepuajgbHas TOYKa, WHEpUHaIbHas CHCTeMa OTcuéra, aOCOIIOTHO
TBEPIIOE TENO, WICATBHBIM Ta3, MOJEIN CTPOCHUS Ta30B, KUIKOCTEH U
TBEPIBIX TEJI, TOYCUHBIN SIEKTPUUCCKUAN 3apsij] IPU PEIICHUN (PU3NIECKUX
3aad;

pacro3HaBath (pU3NYECKUE SBJICHUS (MPOIECChl) U OOBICHATh MX Ha
OCHOBE 3aKOHOB MEXAaHHWKH, MOJCKYIIPHO-KHHETUIECKON  TEOpHUU
CTpOSHHWs  BEMIECTBA W  JJCKTPOJAWHAMHKH:  PAaBHOMEPHOE W
PaBHOYCKOPEHHOE MPSIMOJIUHEHHOE NBIKEHUE, CBOOOIHOE MaJeHUE TeT,
JBIDKEHUE TIO OKPYKHOCTH, WHEPIUS, B3auMojeicTBUE Ten, nuddysus,
OpOYHOBCKOE JBMKEHHUE, CTPOCHUE KUIKOCTEN U TBEPIBIX TEJ, U3MEHEHUE
o0b€Ma Tel Tpu HarpeBaHuu (OXJAXKIAECHUHU), TEIUIOBOE PAaBHOBECHE,
UCMIapeHUe, KOHJACHCANMS, TUIABJICHWE, KPUCTAJUTM3AIUs, KHIICHHE,
BJIQYKHOCTHh BO3/yXa, MOBBIINICHUE JABJICHUS Tra3a MPU €r0 HarpeBaHWH B
3aKpBITOM COCYJE, CBSI3b MEXKAY IapaMeTpaMH COCTOSHUS Tra3a B
M30ITpOIIeccax, IEKTPU3AIUS TN, B3aUMOICUCTBHUE 3aPs/IOB;

OMKCHIBATh MEXAaHWYECKOE JIBIKCHHE, UCIONB3ys (u3ndeckue
BEJIMYMHBI: KOOPAWHATA, ITyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHUE, Macca
Tena, CHWJa, UMIIYJIbC Tella, KHHETHYeCKash HHEeprus, MOTeHIMaIbHasA
PHEPrus, MEXaHuueckas paboTa, MEXaHUYECKasi MOIIHOCTh; TIPU OMHCAHUH
MPaBUJIBLHO TPAKTOBATh (PU3MUYECKHA CMBICT HCIOJB3YEeMBIX BEIMYHMH, WX
0003HAaUEHUS W EIWHUIIBI, HAXOAUTh (HOPMYJIbI, CBS3BIBAIOIINE TaHHYIO
(GU3UYECKYO BETMYHUHY C IPYTUMH BEIIMUYNHAMU;

OTNKCHIBATHh U3yUCHHBIE TEIUIOBbIE CBOMCTBA TEJ U TEIUIOBHIE SIBJICHUS,
UCIIONIB3Ysl (pr3nyecKkrue BETUYHUHBL: JaBJICHHUE ra3a, TeMIeparypa, CpeaHss
KHHETHYCCKas SHEPTHS Xa0THYECKOTO TIBUKEHUS MOJICKY!I,
CpEIHCKBaJpaTHYHass CKOPOCTh  MOJICKYJ, KOJHMYECTBO  TEIUIOTHI,
BHYTPCHHSSI dHEprus, padora raza, K03(pQUIHUEHT IMOJE3HOTO JEHCTBUS
TEIJIOBOTO JIBUTATEJS; IPU OMUCAHUU MPABUILHO TPAKTOBATH (PU3HUECKUI
CMBICIT UCIIOJIb3YeMbIX BEIMYMUH, UX OOO3HAYCHHS W €IUHUIIbI, HAXOJIUTbH
(GOpMYJIBI, CBSI3BIBAIOIINE JAaHHYI (DU3UYCCKYIO BEIMYUHY C JAPYTHMH
BEIINYMHAM;

OMKCHIBATh HW3Y4YEHHBIE DJIEKTPUYECKUE CBOWCTBA BEIIECTBA U
ANEKTPUUECKHUE SIBJICHUS (IIPOIECCHI), UCTIONB3YS (PU3MUECKUE BEINYUHBI:
DIIEKTPUYECKUIN 3apsll, DJIEKTPUUECKOE TO0Je, HampsHKEHHOCTh IOJIA,



MOTEHIIMAaJ, Pa3HOCTh MOTEHIIUAJIOB; TP OMKMCAHUU MTPABUIILHO TPAKTOBATh
(bu3MYEeCKUI CMBICI UCTIOJIB3YEMbIX BEIMUUH, UX 0003HAYCHUS U €AUHUIIBL;
yYKa3bIBaTh (POPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (U3UYECKYIO0 BEIHMYHHY C
JIPYTUMHU BETUYHMHAMY,

aHANMM3UpOBaTh (U3MUECKUE TPOLECCHl U SBICHUS, HCIOIb3Ys
dbu3nYecKre 3aKOHBI M IPUHITUIIBL: 3aKOH BCeMUpHOTO Tarotenus, I, IT u 111
3aKkOoHbl HBIOTOHA, 3aKOH COXPAHEHHMsS MEXAaHWYECKOM SHEpPruu, 3aKOH
COXpPAHECHHUS UMIIyJIbCa, NPUHLUIN CYNEPIO3UIMU  CHUJI, TMPUHIIUII
paBHOINpPABUS ~ MHEPIUATIBHBIX  CHUCTEM  OTCU€ra,  MOJICKYJISIPHO-
KUHETUYECKYI0 TEOPHI0 CTPOEHHUS BEIIECTBAa, Ta30BbIE 3aKOHBI, CBS3b
CpeIHEN KHHETUYECKOW SHEPruu TEIUIOBOIO JIBHXKEHUS MOJEKYT C
aOCOJIIOTHON TeMmIepaTypoi, TEpBbIM 3aKOH TEPMOJUHAMUKH, 3aKOH
COXpaHEHUSs IEKTPUUYECKOTro 3apsiaa, 3akoH KynoHa, mpu 3TOM pa3znuyarhb
CJIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MAaTEeMaTUYECKOE BBIPAKEHUE U
yciioBUs (TPaHMIIbI, 00JIACTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIUIBI JCHUCTBUS MAIlUH, MNPUOOPOB U
TEXHUUYECKUX  YCTPOMCTB; pasidyaTh YCJIOBUA MX  0€30MacHOro
WCIIOJIb30BaHUs B IOBCEIHEBHOM KU3HU;

BBITIOJIHATHh AKCIIEPUMEHTHI TI0 UCCIIEIOBAHUIO (PU3NYECKUX SIBICHHMA
U TPOLIECCOB C MCIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUI, MpU
aToM  (dopMmynaupoBarh mpoOjemy/3ajadyy M TUIOTE3y  y4yeOHOro
AKCIIEPUMEHTA, COOMPATh YCTAHOBKY M3 MPEIJI0KEHHOro 000pydOBaHUS,
MPOBOAUTH OMBIT U (POPMYTUPOBATH BHIBO/IBI;

OCYUIIECTBJISATh TMPSMbIE W KOCBEHHBIE M3MEpEHUs (U3HMUECKHUX
BEeIIUYMH, TP OSTOM BBIOMPATh ONTHUMAIBHBIA CIOCOO W3MEpPEHUs H
MCIIOJIb30BaTh U3BECTHHIC METO/IbI OLICHKU MOTPEITHOCTEN N3MEPEHMUIA;

UCCIIEIOBATh 3aBUCUMOCTU MEXAy (U3NYECKUMHU BEIMYMHAMU C
UCIIOJB30BAaHUEM TIPSMBIX HM3MEPEHHM, TpPU H3TOM KOHCTPYHUPOBATH
YCTaHOBKY, (DUKCHUPOBATh PE3yNbTaThl  TMOJYYEHHOW  3aBUCUMOCTHU
bu3MYeCKUX BEIWYUH B BHUJIEC TAOMUI] W TPpapUKOB, JENaTh BHIBOABI 1O
pe3yibTaTam UCCleI0BaHuUs;

coONoaTh NpaBWwia  0€30MacHOro TpyAda TMpU  IPOBEIECHUU
UCCIIEIOBAaHUM B paMKax  ydeOHOro  OSKCIIEpUMEHTa,  y4eOHO-
UCCIIEIOBATENIbCKOM M MPOEKTHOM JEATEIbHOCTH C UCIOJIb30BaHUEM
U3MEPUTENLHBIX YCTPOMCTB U 1a00paTOPHOro 000pyA0OBaHUS;



pemarh pacu€THbIE 3a/1a4u C SIBHO 33JaHHON (DPU3MUECKON MOJIENbIO,
UCHOJIB3Ys (PU3NUECKHUE 3aKOHBI U MPUHIUIIBI, HA OCHOBE aHAJIN3a YCIIOBUS
3aJa4M BbIOUpaTh (PU3HUECKYIO0 MOJIENb, BBIICIATh (DU3HMUECKUE BEITUYUHBI
u (opMmynbl, HEOOXOAUMBIC UIs €€ peIIeHHs, MPOBOIUTH PACUETHI U
OLIEHUBATh PEAJILHOCTD MOJIyY€HHOTO 3HAY€HUs (PU3NUUECKON BEIUYUHBL;

pemiaTh  KadyeCTBEHHBbIE  3aJayd:  BBICTpAauBaTh  JIOTMYECKHU
HEIIPOTUBOPEUYMBYIO IIENOYKY PACCYXKICHUN C ONOPOM Ha H3YYEHHBIC
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SABIICHUS,

UCIIOJI30BaTh NPH PEHIEHUM YYEOHBIX 3a7a4 COBPEMEHHBIE
MHPOPMAILIMOHHBIE  TEXHOJOTHMH Ui TOMCKAa, CTPYKTypUPOBaHMUI,
UHTEPIPETAllMd M TPEJCTaBICHUA Y4YEOHOH U Hay4HO-TIOMYJISIPHOU
uH(pOpMalMU, TOJYYEHHOM W3 PA3NHYHBIX HMCTOYHUKOB, KPUTHUYECKH
aHAJIM3UPOBaTh MOJYyYaEMYI0 HH(POpMALIO;

IPUBOJNUTH MPUMEPHI BKJIAJA POCCHUICKUX M 3apyOEKHBIX yUEHBIX-
(U3HMKOB B pa3BUTHE HAYKU, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA,
B Pa3BUTHE TEXHUKU U TEXHOJIOTUN;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHMS MO (U3HKE B TMOBCEIHEBHOU
XKU3HH 11 oOecrieueHus: 0€30MacHOCTU MpU OOpalleHuH ¢ MpudopaMu U
TEXHUUYECKUMHU YCTPONCTBAMH, JJII COXPAHEHUS 3/I0pPOBbS U COOJIOACHUS
HOPM 3KOJIOTUYECKOT0 ITOBEICHUS B OKPYKAIOLLEH CpELE;

paboTarh B rpymre C BBHINOIHEHUEM PA3IMYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATH Pa0OTy IPYMIIbI, PAMOHAIBHO PACIPENEATh 003aHHOCTU U
IUIAHUPOBATh JIESTENBHOCTh B HECTAHNAPTHBIX CUTYalHUsX, aJI€KBATHO
OLICHUBATh BKJIAJ KaXJOr0 W3 YYaCTHHUKOB TpYyIIIbI B pEUICHUE
paccMaTpuBaeMoi MPOOJICMEL.

K konmy o0yuyenuss B 11 kKiacce mnpeIMeTHbIE pe3yJbTaTbl Ha
0a30BOM ypOBHE JOJKHBI OTpaXaTb CHOPMHUPOBAHHOCTH y OOyYAIOIINXCA
YMEHHM:

JNEMOHCTPUpPOBaTh Ha TMpUMEpax pojib M MeCcTo (U3UKH B
(GbopMUPOBAaHUN COBPEMEHHOW HAyYyHOW KapTUHBI MHpPA, B Pa3BUTHUU
COBPEMEHHOW TEXHUKU U TEXHOJIOTMH, B IIPAKTUYECKOM IEITEIBHOCTU
JIOJIEH, 1IEJIOCTHOCTD M €IMHCTBO (DU3UYECKON KapTHUHBI MUPA;

YUUTHIBaTh TPAHUIBI MPUMEHEHUS U3YUCHHBIX (PU3UUYECKUX MOJIETICH:
TOYEYHBIM JJIEKTPUYECKUN 3apsAl, JIyd CBETA, TOYEUHBIM MCTOYHHUK CBETA,



sJIepHasi MOJICJIb aTOMa, HYKJIOHHAsT MOJICJIb aTOMHOTO SApa MPH PEIICHUH
(bu3UYeCcKuX 3a/1a4;

pacno3HaBaTh (U3WUECKHUE SBICHUS (TPOIECChI) U OOBSICHATh X HA
OCHOBE 3aKOHOB JICKTPOJMHAMUKH M KBAaHTOBOW (DH3MKH: AJICKTpUUICCKAs
IIPOBOJIUMOCTD, TEIIOBOE, CBETOBOEC, XUMHUYECKOE, MAarHUTHOE JICHCTBUS
TOKa, B3aUMOJICCTBUE MarHUTOB, 3JICKTPOMAarHUTHAS MHAYKITUS, ICHCTBUE
MarHUTHOTO TIOJII Ha IIPOBOJHHUK C TOKOM H JBIDKYIIHMHACS 3apsj,
9JICKTPOMArHUTHBIC KoJIeOaHus u BOJTHBI, MPSIMOJIUHEHHOE
pacrnpocTpaHeHHE CBETa, OTPaXKCHHE, IPeIIOMIICHHE, HHTEephEpeHIHS,
TUQGPAKIUS | TTOJIIPU3alis CBETa, TUCTIEPCUS CBETa, POTOICKTPHISCKUN
s dekt (hororddekr), cBeTOBOE JaBlIeHHE, BOSHUKHOBEHHUE JTUHEHUYATOIO
CIIGKTpa  aTroMa  BOJOPOJa,  €CTeCTBEHHas W  HMCKYCCTBEHHAas
paIiOaKTUBHOCTD;

ONKCHIBATh HW3YyYCHHBIC CBOWCTBAa BeIIECTBA (DJICKTPUYCCKUE,
MarHUTHBIC, ONTHUYECKHE, SJCKTPHUSCKYIO IPOBOJUMOCTh Pa3IUIHBIX
Cpel) M JIEKTPOMArHUTHBIC SBJICHUS (TIPOIECCHI), UCMONIB3Ys (PU3HUSCKUE
BCJIMYUMHBI: 3JICKTPHUYCCKUIN 3apsijl, CUJIa TOKA, SJICKTPHUSCKOE HAMPSKCHHE,
IIEKTPUIECKOE COIPOTHUBJICHHE, pa3HOCTh MOTEHIHAJIOB,
AJIEKTPOJIBIKYINAST CHJIA, paboTa TOKA, MHIYKITMS MarHUTHOTO TIOJISA, CHJIa
Awmriepa, cwia JlopeHIla, HMHIYKTHBHOCTh  KAaTYIIKH, OSHEPTHUA
DJICKTPUYECKOT0 M MArHUTHOTO TOJICH, NEPHOJ M YacToTa KOJIeOaHWH B
K0JIe0aTEIIBHOM KOHTYpE, 3apsl U Chjla TOKa B MPOIECCe rapMOHUYESCKUX
9JICKTPOMArHUTHBIX KOJIeOaHHH, POKYCHOE pacCTOSHUE U ONTHYECKas CHJIa
JVH3BI, TPU ONHWCAHWU TPABUIBHO TPAKTOBaTh (DU3MUSCKUN CMBICI
UCIIOJIb3YEMBIX BEJIIMYMH, WX OOO3HAYCHUS W CAWHMWIIBI, YKa3bIBaTh
(GbopMyJibl, CBS3BIBAIOIIME JTaHHYI0 (DU3UYECKYIO BEIUYMHY C JPYTUMHU
BEJIMYNHAMU;

OIMCHIBaTh M3yYEHHBIC KBAHTOBBIC SBJICHUS M MPOIIECCHI, UCIOIB3YS
(du3HYECKUEe BETUIUHBI: CKOPOCTh JICKTPOMArHUTHBIX BOJIH, JJTMHA BOJTHBI
U YacToTa CBETa, DHEPrHUs M UMIYJIbC (POTOHA, TEPHOa TMOJypacraia,
SHEPrUsl CBSI3W aTOMHBIX SJIep, NMPH OMKMCAHWU TPABHJIBLHO TPAaKTOBAThH
(bU3HYECKUI CMBIC HCIIOIb3YEMbIX BEIMYMH, UX 0003HAUCHUS U ¢IUHUIIBI,
YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (DH3UYECCKYIO BEIUYHHY C
JNPYTHMH BEJTMYMHAMH, BRIYUCIISATH 3HAUCHUE (PU3NICCKON BEITUYHHEI,



AHAJIM3UPOBATH (i)I/I?)I/I‘ICCKI/IC MpouccCol MW ABJIICHHUA, MHCIIOJIB3Ys

¢uznueckue  3aKOHbI M NOpUHOUOBL  3akoH  Oma,  3aKOHBI
IIOCJIEAOBATEIBHOIO U MAPAJUIEIBHOIO COEAMHEHUS MPOBOJHUKOB, 3aKOH
JIxoynsa—JleHna,  3aKOH  JJIEKTPOMAarHUTHOM  MHAYKLHH,  3aKOH

NPSIMOJIMHEMHOTO PAacHpOCTPAHEHUs] CBETa, 3aKOHbI OTPAKEHHs CBETA,
3aKOHBI TMPEJIOMJICHUSI CBETa, ypaBHeHUE DiHINTeNHHa Ui doTtorddexra,
3aKOH COXPAHEHHUs DJHEPruu, 3aKOH COXPAHEHUS HUMITYJIbCA, 3aKOH
COXPaHEHUS ANEKTPUIECKOTO 3aps/ia, 3aKOH COXPAHEHHUSI MaCCOBOTO YHUCIIA,
noctynatel bopa, 3aKOH paguoOaKTHUBHOTO pacmaaa, IpHU STOM pa3IudaTh
CJIIOBECHYIO (DOPMYJIHUPOBKY 3aKOHA, €r0 MaTEeMaTHYECKOE BBIPAXKEHUE U
yclioBUs (TPaHMIIbI, 00JACTH) MPUMEHUMOCTH;

OTIPEICISITh HAIpaBJICHUE BEKTOpAa WHIYKIIMA MAarHUTHOTO TIOJIS
MIPOBOJTHUKA C TOKOM, CHUTBI AMIIepa U Criibl JIopeHia;

CTPOUTh W OIHUCHIBaTh H300paKEHUE, CO37aBAEMOE IUIOCKUM
3€pKajoM, TOHKOW JIMH30MH;

BBITIOJIHATH AKCIIEPUMEHTHI TI0 UCCIIEIOBAHUI0 (PU3NYECKUX SIBICHHM
U TIPOIIECCOB C HCITOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX HU3MEPEHUM: TIPH
3ToM  (GopMmynaupoBaTh mpoOJiemy/3ajadyy M TUNOTE3y  y4yeOHOro
HKCIIEPUMEHTA, COOMPATh YCTAHOBKY W3 MPEJIOKEHHOTO 00OpYyIOBaHMS,
MPOBOJIUTH OMBIT U (HOPMYITUPOBATH BHIBO/IHI,

OCYIICCTBJIATh TPSMBIE W KOCBEHHBIE W3MEPCHUS (HU3HUUCCKUX
BEJIMYMH, TPH OTOM BBIOMpATh ONTHUMAJBHBIA CIOCOO H3MEpPEHUS W
WCITOJI30BATh U3BECTHBIC METOIbI OIICHKH MTOTPEITHOCTEH N3MEPCHHIA;

HCCJIEIOBATh 3aBUCUMOCTH (DU3UYECKUX BEJIMYMH C MCIOJIb30BAaHUEM
MPSMBIX U3MEPEHUN: TIPH STOM KOHCTPYHPOBATH YCTAaHOBKY, (PUKCHPOBATH
pe3yibTaThl TMONMYYCHHOW 3aBUCUMOCTH (U3MYECKUX BEIMYWH B BHUIE
TaONHI ¥ TPadUKOB, ACIIaTh BHIBOJBI IT0 PE3yJIbTaTaM UCCICIOBAHMS;

coOoaTh MpaBWiia 0€30MacHOTO TpyAa TMpU  TPOBEICHUU
UCCIENOBAaHMM B paMKax  y4eOHOro  DKCIEPUMEHTa,  Y4eOHO-
HCCJIEIOBATENILCKOW M TMPOEKTHOM JEATEIbHOCTH C HCIOJIb30BAHUEM
U3MEpPUTENbHBIX YCTPOMUCTB U 1a00paTOPHOro 000pyAOBaHUS;

pelarh pacu€THBIC 3a7a4u C SIBHO 3aJlaHHON (DU3NUECKON MOJAECINbIO,
UCTIOJNTB3Ysl (PU3UYECKHE 3aKOHBI M TIPUHITUIIBI, HA OCHOBE aHAJIN3a yCIOBUS
3a/1a4u BBIOMpaTh (PU3NYECKYIO MOJIEIb, BBIICIATh (PU3UUECCKUE BEIIMUNHBI



1 (GopMyJbl, HEOOXOIUMBIC IS €€ peIIeHHs, MPOBOAUTh PaCUéThl U
OIICHUBATh PEATBHOCTH MOJYYCHHOTO 3HAUCHUS (PU3NUECKON BETUUUHBI;

pemarh ~ KadyeCTBEHHBIC  3aJa4yd:  BBICTPAWBaTh  JIOTHYECKH
HEMIPOTUBOPEUYHMBYIO IIETIOYKY PACCYXKICHUN C OMOpON Ha HW3y4YCHHBIC
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKHUE SIBICHUS;

HCIIOJB30BaTh TIPU  PEIICHUWH y4eOHBIX 3aJad  COBPEMEHHBIC
WHPOpMAIIMOHHBIE  TEXHOJOTMM IS  TOWCKa, CTPYKTYpPUPOBAHUSA,
WHTEPIPETAlMA W TPEACTABICHUS Y4eOHOM U HAYYHO-TIOMYJISIPHON
uHOpMaIMU, TIOJYYCHHOW W3 PA3JIHYHBIX HMCTOYHUKOB, KPUTHUCCKH
aHaJM3UPOBATh MOJIy4aeMyI0 HHGOPMAIIUIO;

OOBSICHATH MPUHIMIBI JICUCTBUS MAaIlMH, TPHUOOPOB U TEXHUYECKHUX
YCTPOWCTB, pa3jandaTh YCIOBHS WX OE30MaCHOTO WCIOJIB30BaHUSI B
MOBCEHEBHOM JKHU3HMU;

MPUBOJNTH TPUMEPHI BKIATAa POCCHHCKAX M 3apyOC)KHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, B OOBSCHEHHE MPOILIECCOB OKPYXKAIOIIETO
MHpA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHI;

WCITOJIB30BaTh TCOPETUYCCKHE 3HAHMS MO (U3MKE B TIOBCEIHEBHOM
KU3HH 11 oOecriedeHns 0€30MacHOCTH MpU OOpalleHHH ¢ MPUOOpaMu |
TEXHUYECKUMH YCTPOUCTBAMH, JJISI COXPAHCHUS 37I0POBBS M COOIIOICHUS
HOPM KOJIOTHYECKOT0 TIOBEJICHUS B OKPY KarOIIEH Cpejie;

paboTaTh B TPYMIE C BBHIMOTHCHUEM PA3IMYHBIX COIUATBHBIX POJICH,
IJIAHUPOBATH Pa0OTy TPYIIIBI, PAITMOHAIBHO PACTIPEACTIATh 00SI3aHHOCTH |
IJIAHUPOBATh JIEATEILHOCTh B HECTAHIAPTHBIX CHUTYyaIUAX, aJIeKBATHO
OIICHMBATh BKJAJ KaXJAOr0 W3 YYaCTHUKOB TPYyNIbl B pPEIICHUE
paccMaTpuBaeMoi MPOOJICMEL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauuecTBo yacoB DJIeKTPOHHbBIE
No 11/ HaumeHoBaHue pa3iesioB M TeM (undposbie)
) MPOrpaMMbl Bcero Kontpoaeneie| Ilpakruaeckue o0pa3oBaTejIbHbIE
padoThI padoThI pecype
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUS
bu6mmoreka [IOK
1.1 ) 2
W3HUKa U METO]Ibl HAYYHOTO TTO3HAHUS httos://m.edsoo.ru/7fA1bf72
Hroro no pasneny 2
Pasznea 2. MEXAHUKA
bu6mmoreka [JOK
21 Kunemaruia > https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
22 Hurammica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2. 1 1
3 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 6 https://m.edso0.ru/7f41bf72
Hroro no paszneny 18

Paznes 3. MOJIEKYJISAPHASA ®U3NUKA U TEPMOJIUHAMUKA



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

31 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOM 9 bubnnoreka [HOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBbI TEpMOAMHAMMKH 10 https://m.edso0o.ru/7f41bf72
33 ArperaTHbl€ COCTOSTHUSI BELIECTBA. 5 bubnnoreka [HOK
' ®da3oBbIC MEPEXOIbI https://m.edsoo.ru/7f41bf72
Htoro no paznemny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuorexa [JOK
41 DIeKTpOCTATHKA 10 https://m.edsoo.ru/7f41bf72
4 [ToCTOsIHHBIN 3JIEKTPUYECKUM TOK. 12 bubnuorexa [JOK
' Toxku B pa3nuyHBIX cpenax https://m.edso0.ru/7f41bf72
Hroro no paszneny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

11 KJIACC

KosnuuyectBo yacos DJIeKTPOHHbIE
Ne HaunmeHoBaHMe pa3je/ioB U TeM (uudpossbie)
n/n NPOrpamMMbl Bcero Kontposbubig) Ilpakraieckne o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypeb
Paznen 1. 3JIEKTPOJAMHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 11 1 3 bubnnoreka [JOK
' VHIYKIMS https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
MexaHn4yeckne U dJIEKTPOMArHUTHBIE bubnnoreka [JOK
2.1 9 1
KoseOaHus https://m.edsoo.ru/7f41c97¢
MexaHn4ecKue U AIEKTPOMAarHuTHBIE bubnuotexa [JOK
2.2 5 1
BOJIHBI https://m.edso0.ru/7f41c97¢
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97¢c
Wroro no pazueny 24
Pasznen 3. OCHOBBI CHEIITMAJIBHOM TEOPUH OTHOCUTEJBHOCTH
3.1 OCHOBBI CIENUATTBHON TEOPUH 4 1 bubmuotexa [JOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

OTHOCUTEIHHOCTHU https://m.edsoo.ru/7f41c97c
Wroro no pazueny 4
Pasznen 4. KBAHTOBASA ®U3UKA
. bu6mmoreka [IOK
4.1 DJIeMEHTHI KBAHTOBOU OIITHUKH 6 https://m.edsoo.ru/7f41c97c¢
bubmuorexa [JOK
42 Crpoeine atoma 4 https://m.edsoo.ru/7f41c97¢
bu6mmoreka [IOK
43 ATOMHO® 7p0 > https://m.edso00.ru/7f41c97¢
Htoro no paznemny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

5.1 DNeMEeHTBI aCTPOHOMUU U acTPOPU3UKU 7 ngj;ﬁf;:;?ﬁﬁ £41097c
Uroro no pazgeny 7
Paznen 6. OBOBIAIOIIEE IOBTOPEHUE

6.1 Ob6o0611aro1ee MOBTOpeHNE 4 ngjﬁ;ﬁﬁ)?ﬁ/}; t41c07d
Uroro no pazgeny 4
PesepBHOE Bpems 3



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KoauvecTBo 4acoB DJIeKTPOHHbBIE
Ne Tema ypoka " - Hara undgposbie
n/n Beero OHTPOIBHRIC  LIPAKTHUCCKHE)  pyavyenns|| oGpa3zoBaTeibHbIe
padoThI padoThI pecype
®du3uka — HayKa O PUPOJIE.
bu6 OK
1 HayuHnble MeTO1bI TO3HAHUSA 1 nbsmorera L
https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIeT0 MUpPa
Posb 1 MecTo ¢uzuku B
(dbopMUPOBAHUU COBPEMEHHOM
. bubnnorexa [HOK
2 Hay4YyHOW KapTHUHBI MUDA, B 1 " Jm rexa L
N ——— https://m.edsoo.ru/ff0c33e6
NI
MexaHuueckoe JTBUKEHHE.
OTHOCUTENHHOCTD Eub OK
3 MEXAHUYECKOTO JIBUKEHUS. 1 nomorera L
I https://m.edsoo.ru/ff0c3508
epeMelieHune, CKOpocTh,
YCKOpEHHe
4 PaBHOMEpHOE NpsIMOJIMHEHOE 1 bubnnorexka [JOK
JBUKECHHE https://m.edso0.ru/ff0c3620
5 PaBHOyCKOpeHHOE 1 bub6nuorexa [IOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620

HpHMOJ’IHHCﬁHOC JABUXKCHUC

https://m.edsoo.ru/ff0c372e

CBoOogHoOe majieHue. Y CKopeHue

bu6mmoreka [IOK

0 CBOOOTHOTO Ta/ICHUS https://m.edsoo.ru/ff0c39cc
KpusosnHeliHOE NBUKEHUE.
7 JBr>KeHME MaTeEpUaIbHON TOUKH bubmmorexa [JOK
p https://m.edsoo.ru/ffOc3ada
10 OKPYKHOCTH
[IprHIHAII OTHOCUTENBHOCTH
8 lNanunes. MuepunanbHbie bubnuorexa [JOK
cuctemsbl orcuera. [lepBrbIil 3aK0H https://m.edsoo.ru/ff0c3be8
HeroTona
Macca tena. Cuina. [Ipuniun
9 cynepro3uiuu cui. Bropoit bubmuorexa [JOK
3akoH HeroroHna s https://m.edsoo.ru/ffOc3be8
MaTepUAIbHON TOYKHU
Tpertwnit 3akon HeroToHa 1151 bu6mmoreka [JOK
10
MaTepHAIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOIO TATOTEHUS.
11 Cuina tsoxectu. [epBas bubmorexa HOK
P https://m.edsoo.ru/ff0c3d00|
KOCMHYECKasi CKOPOCTh
12 Cuina ynpyroctu. 3akoH ['yka. bubnuotexa [JOK
Bec tena https://m.edsoo.ru/ff0c3e18
13 Cuna tpenus. Koapduunent bubmuoreka [IOK



https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18

TPCHUA. Cuma COIMPOTUBIJICHUA
IIpU ABUKCHUU TCJIA B dKUAKOCTU
WK ra3c

https://m.edsoo.ru/ffOc3f76

14

ITocrynarenbHoe 1
BpAILlaTEJIbHOE JIBUKEHUE
a0COJIIOTHO TBEPIOTO TEa.
MowmeHT cumsl. [1me4o cuibl.
YcoBus paBHOBECHUS TBEPIOIO
Tena

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c41a6

15

NMinynbsc MaTepralibHON TOYKH,
CHCTEMbI MaTE€pPUAJIbHBIX TOUEK.
WNmnynbe cunbl. 3akoH
COXpPAaHEHHUS UMITYJIbCA.
PeaktuBHOE ABIMKCHHE

bubmuorexa [JOK
https://m.edsoo.ru/ff0c43d6

16

PaboTa 1 MOIITHOCTH CUJIBI.
Kunernueckas sneprus
MaTepUalbHOM TOUKU. Teopema
00 U3MCHEHNH KHHETHYECKOW
JHEpPruu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4502

17

[ToreHunanbHas SHEPrUs.
[ToreHunanbHast SHEPTUS YIIPYTO
ne(OpMUPOBAHHON MPYKUHBI.
IToreHanbHas SHEprus Tea
BOJIM3U MMOBEPXHOCTH 3eMIIU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c461a



https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a

ITorennmansHele U
HENMOoTeHIHAIbLHEBIE CHIBL. CBA3b
paboThl HEMOTEHIIUATBHBIX CUJI C

18 M3MEHEHUEM MEXaHUYECKON bubmmorexa [JOK
https://m.edsoo.ru/ff0c478c

SHEPrUHU CUCTEMBI T€J. 3aKOH
COXpaHEHUS MEXaHUUYECKOI
SHEPrUuu
JlaGopaTopHnas pabota
«HccnenoBanue cBsizu paboOThI

19 CHIIBI C H3MCHECHUEM bubmuorexa [JOK
MEXaHUYECKOM SHEPrUH TeJa Ha https://m.edsoo.ru/ff0c8c56
MpUMEpPE PaCTIKEHUS
PE3UHOBOTO JKT'yTa
KonTponbHas pabora no teme

20 «Kunemaruka. Jlunamuka. bubmorexa HOK

https://m.edsoo.ru/ff0c4b74

3aKOHBI COXpaHEHHUsI B MEXAHUKE)
OCHOBHBIE TIOJIOKEHUS

21 MOJIEKYJIIPHO-KUHETUYECKON bubnnoreka [JOK
Teopun. bpoyHOBCKOE ABUKEHUE. https://m.edsoo.ru/ff0c4dc2
Hudppysus
XapakTtep IBHKECHUS U

99 B3aMMOJICHCTBUS YaCTHI] bu6mmoreka [JOK

BelecTsa. Mojenn cTpoeHust
ra3oB, )KUJAKOCTEW U TBEPABIX TEI

https://m.edsoo.ru/ff0c8c56



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c8c56

Macca mounekyin. KonuuectBo

bu6mmoreka [IOK

23
BeniecTBa. [locrosHHas ABoraapo https://m.edso0.ru/ff0c8c56
TerioBoe paBHOBECHE.
24 Temneparypa u e€ u3MepeHue bubmmorexa [IOK
patyp P ' https://m.edsoo.ru/ff0c8c56
IIxana remneparyp Llenbcus
o5 Wneanpuerii raz 8 MKT. bu6mmorexa [IOK
OcnoBHoe ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak
Mepa cpelHe KUHETUYECKOU
26 SHEPTHH JIBY)KCHHS MOJICKYJ bubmorexa LHOK
P i https://m.edsoo.ru/ff0c511e
YpaBuenue MeHieneena-
Kunaneiipona
97 3akoH JlambeToHa. ["a30BbIc bubmuorexa [JOK
3aKOHBI https://m.edsoo.ru/ff0c8c56
JlaGopaTtopHnast pabota
28 «HccnenoBanne 3aBUCHMOCTH bu6mmoreka [IOK
MEXIy IapaMeTpamMu COCTOSTHHS https://m.edso0.ru/ff0c8c56
pPa3pexKEHHOTO Ta3a»
N3omnporeccrl B U1eaaIbHOM Ta3e
29 U UX f ;qmqecxoen bubnuorexa LIOK
P https://m.edsoo.ru/ff0c570e
Mpe/ICTaBICHHE
30 BuyTpenHss sHeprus bubnuorexa [IOK

TepMO)IHHaMHLIeCKOﬁ CHUCTEMBI U

https://m.edsoo.ru/ff0c5952



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952

CHOCOOBI €€ N3MEHEHHSI.
KonudectBo Temnote! u padoTa.
BnyTtpeHnHss sHeprus
OJTHOATOMHOTO HJIaJIbHOTO Ta3a

31 B bubmuoreka [JOK
FHbL TEIUIONEpeAaTtn https://m.edsoo.ru/ff0c5c36
Y enpHast TENI0EMKOCTD
BemecTBa. KommaecTBO TEMIOTHI bubmuorexa [JOK
32
IIPHU TEIUIoNEepeaaye. https://m.edso0.ru/ff0c5c36
AnmabaTHBIN mporecc
33 [IepBblil 3aKOH TEPMOAMHAMUKY U bubnnorexa [HOK
€ro NpUMEHEHHUE K U30IpoIieccaM https://m.edsoo.ru/ff0c5efc
Heo06
“ €0 paTI/I;\B/IOCTB vrlpoueCCOB B BuGmrorexa LOK
HPHPO/IE. BTOPOH SAKOH https://m.edsoo.ru/ff0c6230
TEPMOJINUHAMUKH
35 [Tpunuun aeiicteus u KITJ{ bu6mmoreka [JOK
TETIJIOBOM MaIIUHBI https://m.edsoo.ru/ff0c600a
bu6mmoreka [JOK
36 Humier Kaprio it ero KILJL https://m.edso0.ru/ff0c8c56
37 DKosoruyeckue npoodaemMbl bubnnoreka [JOK
TEIUIOPHEPTEeTUKHU https://m.edsoo.ru/ff0c8c56
bu6 OK
38 O06o0marmui ypok nosmoreka I

https://m.edsoo.ru/ff0c6938



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c6938

«MonekynspHas Gpu3nka.
OCHOBBI TEPMOAMHAMUKI

KonTtponsHast pabora o Teme

bu6mmoreka [IOK

M .
3 «Mosexyapnas pusmra https://m.edsoo.ru/ff0c6a50
OCHOBBI TEPMOAMHAMUKI
[TapooGpazoBanue u
40 KoHaeHcauusd. Ucnapenue u bubnmorexa LOK
a T p https://m.edsoo.ru/ff0c63b6
KUIIEHUE
AOCOIIOTHAS U OTHOCUTENbHAS
41 BJIAKHOCTH BO3AyXa bubmmorexa LOK
_ Ayxa. https://m.edsoo.ru/ff0c64d8
Hacepiennslii map
Tépnoe Teno. Kpucraminueckue
U aMop(dHEIe Tena. AHU30TPONHUS
42 0130171023) KPUCTAJJIOB >KI/ITII<)I/I€ bubmorexa [IOK
p ’ A https://m.edsoo.ru/ffOc65f0
Kkpuctajibl. CoBpeMeHHbIE
MaTepHabI
[TnaBneHre U KpUCTATUTH3AITHS.
43 VenpHas TEI0TA IUIABICHUI bubmmorexa LHOK
a ) https://m.edsoo.ru/ff0c6708
Cyb6numarus
bu6mmoreka [JOK
44 YpaBHEHHE TEIUTOBOTO OaslaHca https://m.edsoo.ru/Ff0c6820
45 DJIeKTpU3anus Tell. bubnmuorexa [JOK

DnekTpuueckuii 3apsia. [[Ba Buma

https://m.edsoo.ru/ff0c6bcc
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OJICKTPUYCCKUX 3apsA10B

[TpoBOAHUKY, TUINEKTPUKH U
MOJIYITPOBOJTHUKH. 3aKOH

bu6mmoreka [IOK

46
COXPAHEHUS JIEKTPUUYECKOTO https://m.edsoo.ru/ffOc6bcc
3apsna
BsaumoneiicTBue 3apsiioB. 3aKOH
47 Kymona. ToyeuHbIi bubmorexa [JOK
YIOHa. y https://m.edsoo.ru/ffO0c6ce4
3JIEKTPUUYECKUI 3aps]l
Hanpsx€HHOCTB 31EKTPUYECKOTO
48 nons. [puHnmn cynepnosuumuu bubnnoreka [JOK
SJIEKTPUYECKUX MoJier. JInnun https://m.edsoo.ru/ff0c6df2
HaIPsKEHHOCTU
Pabota cuit sneKkTpocTaTH4ecKoro
49 nosist. [Torennman. Paznocts bubmorexa HOK
] HHaL https://m.edsoo.ru/ff0c6f00
MOTEHITUAIOB
[TpoBOAHMKY U AUDIIEKTPUKH B
50 AIEKTPOCTATHYECKOM IOJIE. bubnuotexa [JOK
Juanexktpuueckast https://m.edso0.ru/ff0c7018
MIPOHUIIAEMOCTh
N bubmuorexa [JOK
51 6) .K
FICKTPOCMICOLTE. DLOHACHCATOP https://m.edso0.ru/ff0c7126
59 DJEKTPOEMKOCTH TIJIOCKOTO bubnmuorexa [JOK

KOHJIeHCaTopa. JHEprus

https://m.edsoo.ru/ff0c72c0
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https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

3apsAKEHHOT'O KOHACHCATOpa

JlaGopaTtopHnas pabota

53 "N3mepeHue 3MeKTPOEMKOCTH 1 bubmmorexa [TOK
P | P https://m.edso0.ru/ff0c8c56
KOH/JIEHCATOpa
[IpuHiun nercTBus u
MIpUMEHEHNE KOHIEHCATOPOB,
KOIIMPOBAJIBLHOTO aIrapara, bubnuorexa [JOK
54 .
CTPYHHOIO ITPUHTEPA. https://m.edsoo.ru/ff0c8c56
DneKTpocTaTHUecKast 3alluTa.
3azemileHne AIeKTPOprUOOpPOB
DIIEKTPUUYECKUI TOK, YCIOBHS €r0
cymiectBoBaHus. [IoCTOAHHBII
bubmuorexa [JOK
55 Tok. Cuna Toka. Hanpsixenue.
https://m.edsoo.ru/ff0c8c56
Comnpotusnenue. 3akon Oma jist
ydacTKa Ienu
ITocnenmoBarensHOE,
napajuieIbHOE, CMEIIaHHOE
56 COEMHEHUE TIPOBOJIHUKOB. 05 bubnuotexa [JOK
JlaboparopHas paboTa ' https://m.edsoo.ru/ff0c74f0
«3y4yeHne CMeanHoro
COCTMHEHUS PE3NCTOPOBY»
57 PaboTa 1 MonHOCTH bu6mmoreka [JOK

AJIEKTPUYECKOT0 TOKA. 3aKOH

https://m.edsoo.ru/ff0c7838



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
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Jxoyns-Jlenna

3axoH Oma i1 MOJIHOU
(3aMKHYTOM) JIE€KTPUUECKON
uenu. Koporkoe 3ambIKaHHE.

b K
58 JlaboparopHas pabota 0.5 nommorexa 110
https://m.edsoo.ru/ff0c7ae0
«M3mepenne D/1C uctounmka
TOKa ¥ €r0 BHYTPEHHETO
COTIPOTUBIICHUS»
PesepBHbliiil ypok. KonTpoiabHas
pabora 1o Teme
59 "DnekrpoauHamuka’ / Bubmorexa ITOK
p . https://m.edsoo.ru/ff0c8c56
Bcepoccuiickas npoBepoyHas
pabora
O06o0maromuii ypok
«ONEeKTpOoIMHAMUKAY / bubnnoreka [JOK
60 .
Bcepoccuiickas npoBepoyHas https://m.edsoo.ru/ff0c88be
pabota
DNeKTpOHHAs TPOBOAUMOCTD
TBEPABIX METAIIOB. 3aBUCUMOCTD
61 CONPOTHUBIICHUS METAJJIOB OT bubmmorexa [TOK
P https://m.edsoo.ru/ff0c8c56
TEMIIEPATYPHI.
CBepXIpoBOAMMOCTh
62 DIIEKTPUUECKHI TOK B BaKyyMe. bubnuotexa [JOK



https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8c56

CBolicTBa 3JIEKTPOHHBIX TYYKOB

https://m.edsoo.ru/ff0c8c56

[ToynpoBOTHUKH, X
coOCTBEHHAas U IpUMeECHast

63 npoBoauMocThk. CBo#cTBa p—N- bubmmorexa [IOK
POBOA ' P https://m.edsoo.ru/ffOc84ae
nepexona. [loiynpoBogHUKOBbIE
npuOopbI
DIIEKTPUUYECKHI TOK B pacTBOpax

64 Y pacIijiaBax 3JEeKTPOJUTOB. bubnuorexa [JOK
DIIEKTPONUTHYECKAS https://m.edsoo.ru/ff0c82ba
JUCCOLIMAIUS. DISKTPOIIN3
DJIEKTPUUYECKUI TOK B ras3ax.

65 CaMOCTOSTEeTbHBIN U bubmuorexa [JOK
HECaMOCTOSITENIbHBIN pa3psi. https://m.edsoo.ru/ffOc84ae
Momnnus. [Inazma
DnexTpuueckue npuOopsl U

66 YCTPOMCTBA U UX IPAKTUYECKOE bubnnoreka [JOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e301acHOCTH
Konrponbnas pabora no reme

67 «Qnekrpocraruka. [TocTosHHBIHI bubnuoreka [IOK
NeKTprudecKkuil ToK. Toku B https://m.edsoo.ru/ffOc8a8a
Pa3IUYHBIX Cpeax»

68 PesepBHEIi ypok. O0o0O0IIaroIIHiA bubmmoreka [JOK



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
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ypok 1o TeMam 10 kitacca

https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68



https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KosnuyectBo 1yacos DJIEKTPOHHbBIE
Ne Tema ypoka K . Hara uugposbie
n/n Bcero OHTPOTLHLIC PAKTHUECKME|  yovyennsi| o6pa3oBaTebHbIe
padoThI padoTshI pecypeb
IlocTosiHHBIE MAarHUTBI U UX
B3auMoJcucTBHE. MarHuTHOE Bu6 110K
. noInoTeKa
1 noJsie. Bektop MaruHuTHON 1
1 . https://m.edsoo.ru/ff0c9778
MHAYKUMU. JINHUY MarHUTHOM
UHIYKIUH
MarauTtHoe 1ose NpoBOJHMKA C
9 ToKOoM. OnbIT Dpcresa. 1 bubmuoreka [JOK
B3aumMozeicTere MpoBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JIaGoparopHas paboTa
bubmuoreka [JOK
3 «V3y4yeHne MarHuTHOTO TIOJISt 1 1 1
https://m.edsoo.ru/ff0c98fe
KATYIIKH C TOKOM»
JlelicTBME€ MarHUTHOTO TTOJIS Ha
MPOBOAHMK C TOKOM. Cuiia 5u6 110K
nonnoTexa
4 Awmmepa. JTaboparopHas pabota 1 1

«HccnenoBanue neucTBUSI
IMOCTOSSHHOTO MAarHuTa Ha paMKy

https://m.edsoo.ru/ff0c9ac0



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0

C TOKOM»

JleiicTBue MarHUTHOTO IIOJIS Ha
JIBUKYITYIOCS 3apsHKEHHYIO
yactuily. Cuia Jlopenma. Pabota
cunbl JIopeHna

bub6nmoreka [IOK
https://m.edsoo.ru/ff0c9df4

DneKTpoMarHuTHast MHIYKITHSI.
IToTok BekTOpa MarHUTHOM
uHaykuud. DJ1C uHAyKIMu.
3aKOH 3JIEKTPOMarHUTHOMN
unnykuun dapanes

bubnunoreka LIOK
https://m.edsoo.ru/ffOcfa42

JlaGopaTopHas pabora
«HccnenoBanue sBICHUS
ANEKTPOMATrHUTHOW WHTYKITHFD)

bubmuoreka [{OK
https://m.edsoo.ru/ff0cal50

NHayKTUBHOCTB. SIBICHUE
camounaykiuu. SJ1C
CaMOMHAYKITUU. DHEPTHsI
MarHUTHOTO TOJI KaTyLIKH C
TOKOM. DJIEKTPOMAarHuTHOE I0JIe

bubmnoreka IIOK
https://m.edsoo.ru/ff0ca600

TexHndeckue ycTpoucTBa U ux
[IPUMEHEHHUE: ITIOCTOSTHHBIE
MarHuThbl, 2JIEKTPOMAarHuThI,
3JIEKTPOJIBUTATENb, YCKOPUTEIN
3JIEMEHTAPHBIX YACTHII,

bubnunorexa LIOK
https://m.edsoo.ru/ffOcfa42



https://m.edsoo.ru/ff0c9df4
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WHAYKOHWOHHAs I1€Yb

O6o0maromuii ypok

10 «Mar"guTHoOe 1oJe bubnnorexa LHOK
’ https://m.edsoo.ru/ff0cab82
3HeKTpOMaFHI/ITHa$I I/IHILYKL[I/ISI»
Konrponsnas padora o reme
11 «MarHuTtHoOe 110J1e buGnuorexa [IOK
’ https://m.edsoo.ru/ffOcad58
DJNEeKTPOMAarHUTHAS UHIYKIUS
CB00OOIHBIE MEXAHUYECKUE
KosieOanus. "'apMoHndecKue
12 KoJieOanusa. YpaBHeHUE buGnuorexa [IOK
P . https://m.edsoo.ru/ff0caf06
rapMOHHYECKHX KOJIeOaHUH.
[IpeBpamienue 3aeprun
JlabopaTopHas paboTta
«HccnenoBanue 3aBUCUMOCTU
13 Ieproa MaiabIX KoJIeOaHuii 34 bubnnorexa [IOK
p Py https://m.edsoo.ru/ffOcfa42
Ha HUTHU OT AJIUHBI HUTHU U MACChI
rpy3a»
KonebarenbHbIil KOHTYD.
CB0OO/IHBIC AJIEKTPOMArHUTHBIE
14 KoJieOaHMS B HJI€aIbBHOM bubnunorexa LIOK

KoJe0aTeIbHOM KOHTYpE.
AHaorus Mexmay

MEXaHUYECKUMU U

https://m.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cb820

3IEKTPOMArHUTHBIMH
KoJIeOaHUAMU

15

®opmyna Tomcona. 3akon
COXpaHeHI/IH BHCPFI/II/I B
HJIeaJIbHOM KOJIe0aTeIbHOM
KOHTYpE

but6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

[IpeacraBnenue o 3aTyxaromux
KoseOaHusx. BelHyKIeHHbIE
MeXaHHYECKHE KOJIeOaHus.
Pe3onanc. Beinyxnennsie
AJICKTPOMArHUTHBIE KOJICOaHMS

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

IlepeMeHHBIN TOK.
CunyconaaIbHBINA TTepEMEHHBII
TOK. MOIIIHOCTh NIEPEMEHHOTO
TOKa. AMIUIUTYTHOE U
JIEWCTBYIOIIEE 3HAYEHNUE CHUIIbI
TOKa U HaIpsHKEHUS

bu6anoreka LIOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpousBozactso,
nepeaaya v norpedieHue
JJIEKTPUYECKON SJHEPTUU

bu6anoreka LIOK
https://m.edsoo.ru/ffOcfa42

19

YCTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHE IEKTPUIECKOTO
3BOHKA, FeHepaTopa

bubnunorexa LIOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb9c4
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IEPEMEHHOTO TOKa, JIMHAM
QJICKTpoIepcaaqd

DKOJIOrM4eCcKUe pUCKU TIpU
IPOU3BOCTBE IEKTPOIHEPIUN.

bubnunoreka LIOK

20 KynbTypa ucronp3oBanus
YAIRTYP . https://m.edsoo.ru/ffOcfa42
JIEKTPOIHEPTHH B IMIOBCETHEBHON
KU3HA
MexaHu4ecKue BOJIHBI, YCIOBHUS
acpocrpadenus. [lepuon.
21 I()?Ko pOCTLp aCIIPOCT aieHI/m u Bubmiorexa OK
p pactpoctp https://m.edsoo.ru/ffOccab4
JUTMHA BOJIHEL. [lonepeuHsie u
MIPOJIOJILHBIC BOJIHBI
3Byk. CKOPOCTH 3BYKa.
22 T }(I)I:VIKOCTE 3BYKa }]E;I;Icom TOHA bubnnorexa [TOK
P ya. ) https://m.edsoo.ru/ffOcccOc
TemOp 3ByKa
DNEeKTPOMarHUTHBIE BOJTHBI, MX
23 cBoiicTBa U ckopocTh. [IIkana bubmorexa HOK
p ) https://m.edsoo.ru/ffOccfe0
ANEKTPOMArHUTHBIX BOJTH
ITpyUHIUDIBL PATUOCBA3H U
24 TelJD'IeBI/I eHI/Ii Pa3Butue cpencrs Bubmiorexa IOK
A ) et https://m.edsoo.ru/ff0cfa42
cBsA3u. Paguorokamus
o5 KonrtponbHas pabora bubnuoreka [IOK

«Konebanusa v BOTHBI»

https://m.edsoo.ru/ffOcc6f8



https://m.edsoo.ru/ff0cfa42
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[Ipsmonuneiinoe
pacnpoCcTpaHEHUE CBETA B

bu6nmmoreka [IOK

26
OHOpOAHOM cpexe. Toueunbli https://m.edsoo.ru/ff0cd350
HCTOYHHUK cBeTa. JIyy cBera
OTtpakenue cBeTa. 3aKOHbI
27 orpaxenus csera. [locTtpoenne bubmorexa HOK
P . P https://m.edsoo.ru/ff0cd4e0
M300pakKCHUH B TUIOCKOM 3€pKajie
IIpenomnenne ceera. [Tonnoe
98 BHYTpPEHHEE OTPaKEeHUE. bu6nunorexa LIOK
[IpenenbHbIi yroma MoaHOro https://m.edsoo.ru/ffOcd7f6
BHYTPEHHET0 OTPaKEHUS
Jlaboparopnas pabora
29 <<H3MI:3 eHFI)/Ie HOpKaSaTCJ'ISI bubnnorexa [JOK
p https://m.edsoo.ru/ffOcd67a
MIPEJIOMIICHUST CTEKIIa»
JInnzsl. [locTpoenue
30 n3o0paxenuit B muuze. Gopmymna bubmuoreka [IOK
TOHKOMY JIMH3EL. Y BeIUYEeHUE https://m.edsoo.ru/ffOcddle
JINH3EI
31 JlaGopatopHnas pabora bubnuoreka [IOK

«HccnenoBanue CBOUCTB

https://m.edsoo.ru/ffOcfa42
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M300paXeHU B TMH3AX»

Hucnepcus cera. Cia0XHBIN
cocraB Oenoro ceera. L[Ber.

bub6nmoreka [IOK

32
Jlaboparopnas pabota https://m.edsoo.ru/ffOcfad2
«HalnroieHne qucrepcuu CBETay
Nnarepdepennus caera.
33 Jud I:i I1)/151 cBeTa bubsmorexa [IOK
paKtl o https://m.edsoo.ru/ffOced22
JudpakuronHas pemeTka
34 [TonepedHOCTh CBETOBBIX BOJIH. bubnunoreka LIOK
[Tonspuzanus cBera https://m.edsoo.ru/ffOcf02e
OnTuyeckue MpuoOOPHI U
35 CTPOIICTBA U YCIOBUS UX bubnnorexa [JOK
yerp y https://m.edsoo.ru/ffOcfa42
0€301acHOr0 MPUMEHEHUS
I'paHUIBI TPUMEHUMOCTH
36 KJIaCCHYECKOM MEXaHUKHU. bubnmorexa LIOK
[ToctynaTel cnennaibHON TEOPHUHU https://m.edso0.ru/ff0cf862
OTHOCHUTEIBHOCTH
OTHOCHUTEILHOCTD
37 OJHOBPEMEHHOCTH. 3aMeJIEHHUE bubnmorexa IOK
FIHOBP ' a https://m.edsoo.ru/ffOcfa42
BPEMEHH U COKPAIIEHUE JITTHHBI
DHeprus U UMITYIIbC
9 bubmuoreka [{OK
38 PENATUBUCTCKON YacTUIlbl. CBS3b

MacCcChI C BHGPFHeﬁ 1 UMITYJIbCOM.

https://m.edsoo.ru/ffOcfc68
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DHeprusi NoKos

Kontponbnas padota «OnrTuka.

39 OCHOBBI CIEIMATTLHON TEOPUHU bubmmorexa [JOK
o P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEILHOCTH

40 ®oronsl. opmyina [1nanka. Bu6mmoteka [JOK
DHeprusi ¥ UMIyJbc poTroHa https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAHUE Eu6 1TOK

HOJINOTEeKA

41 . A.T.
orodpexra. Onerrs: https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHnbl poTodddekra.

42 VYpaBHeHue DitHIITeHA 151 bubnnorexa [JOK
dotorddekra. «Kpachas https://m.edsoo.ru/ff0d015e
rpanuia» potodddexra
JlaBnenne cBera. Onbitel I1. H.

43 Jlebenera. Xummuueckoe bubmmorexa [IOK

A https://m.edso0.ru/ff0d04a6
JICHCTBHUE CBETA
TexHuueckue ycTpoucTBa u

44 MIPAKTHUYECKOE TPUMEHEHHUE: bubmmnoreka HOK
¢boTorIeMEeHT, POTOAATUHK, https://m.edsoo.ru/ffOcfa42
CONTHEYHas OaTapesi, CBETOUOT

45 Pemenne 3agay mo Teme bubnunorexa LIOK

«DIIEMEHTBI KBAHTOBOM OITHKM

https://m.edsoo.ru/ff0d0302
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Mogens atoma TomcoHa. OnbBITE
Pesepdopna no paccesHuro o-

bu6nmmoreka [IOK

46
yactul. [LtanerapHas MoJenp https://m.edsoo.ru/ff0d091a
aToma

bubnunoreka LIOK
47 I1 b
OCTyHatH Hopd https://m.edsoo.ru/ff0dOafa
N3nyuenue u nornouieHue

48 (OTOHOB TIpH TEpexo/Ie aTOMa C bubnuoreka [IOK
OJIHOT'O YPOBHsI SHEPIUU Ha https://m.edsoo.ru/ff0d0afa
Ipyrou. Buasl criekTpos
BoJstHOBBIE CBOMCTBA YaCTHULL.

Bounnsl ne bpoiins.
49 KopnyckynsipHo-Bo1HOBOM bubmorexa LIOK
PHyCKYIIP https://m.edsoo.ru/ff0d0ca8
nyanu3Mm. CIIOHTaHHOE U
BBIHYKJICHHOE U3JIyYCHHE
OTKpBITHE PATUOAKTUBHOCTH.

50 OmerTel Pe3epdopaa o bubnnorexa [JOK
ONPEACIICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOTO U3ITYUCHUS
CgaoiicTBa anbda-, 6era-, raMma-

51 n3iydeHus. BiausHue bu6muoreka [IOK

PaaAOaKTUBHOCTH HA KUBBIC
OpraHnu3MbI

https://m.edsoo.ru/ffOcfa42
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52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacma.
DNEKTPOHHBIM U NO3UTPOHHBIN
Oera-pacnaj. ['aMma-u3nyuenue

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

OHeprus cBA3M HYKJIOHOB B S/pE.
Snepublie peakuuu. S nepHbIin
peaxtop. [Ipobnemsi,
MEPCIEKTUBBI, IKOJIOTUYECKUE
aCIEKThI IAEPHOU SHEPTETUKU

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIE YaCTULIBI.
OtkpbITHE IO3UTPOHA. MeTOBI
HaAOJIOACHNUS M PETUCTPAIIH
aJeMEHTapHbIX YacTull. Kpyribii
cros «PyHaMEeHTaIbHbIE
B3anmMoaercTBUg. EMMHCTBO
¢bu3n4ecKoil KapTHHBI MUPa»

bubmuoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Dtanbl pa3BUTHS ACTPOHOMHUH.
[IpuknagHoe u
MHPOBO33PEHUECKOE 3HAUECHHE
actpoHoMuu. Bun 3Bé3iHorO
Heba. Co3Be3aus, ipKue 3BE3BI,
IUIAHETHI, UX BUIUMOE JIBIKCHUE.
CorHeuHas cucremMa

bubnmorexa LIOK
https://m.edsoo.ru/ffOcfa42

56

Comnsaue. CoyiHeuHast aKTUBHOCTb.

bubanoreka [JOK



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0cfa42

Uctounuk sueprun CosiHiia u
3BE3

https://m.edsoo.ru/ffOcfa42

3BE3bI, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3]IbI
TJIaBHOM IMOCTIEI0BATEILHOCTH.

S7 Bnytpennee ctpoeHue 3BE3 bubmorexa LIOK
yip P o https://m.edsoo.ru/ffOcfa42
CoBpeMeHHbI€ TPEICTABICHUS O
IIPOUCXOKACHUHU U IBOJIIOLIUU
CoiHna 1 3B€37
Mnineunsiii [1yTe — Hamma
lNanaktuka. [lomoxenue u
58 BrkeHne Comnia B ['anakTuke bubmmorexa [IOK
A i H ' https://m.edsoo.ru/ffOcfa42
lNamakTuku. YE€pHbIE ABIPHI B
sJipax raJakTUK
Bcenennas. Paz6eranue
59 rajakTuk. Teopus bosbiioro bubmmnoreka HOK
B3pbIBA. PEIIMKTOBOE U3IIydYeHHE. https://m.edsoo.ru/ffOcfa42
Meraranaktuka
60 Heperennsie npobiaembl bubmuoreka [IOK
aCTPOHOMUU https://m.edsoo.ru/ffOcfad2
61 KonrtponbHas pabota «1eMeHTHI bubnuoreka [IOK
ACTPOHOMUU U aCTPOPHUUKI https://m.edsoo.ru/ff0cfa42
62 O6o6mraromuii ypok. Pois bubmmoreka [JOK



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42

(bU3UKH U ACTPOHOMHUH B
3KOHOMHYCCKOH,
TEXHOJIOTUYCCKOM, COIMAIbHON 1
ITUYECKOH cdepax AesaTeIbHOCTH
YyejoBeKa

https://m.edsoo.ru/ffOcfa42

Oo6o06maromuit ypok. Pois
MecTO (PU3UKHU U ACTPOHOMHU B

bubnunoreka LIOK

63
COBPEMEHHOI HAyYHOU KapTHUHE https://m.edsoo.ru/ff0cfa42
Mupa
O606maromuii ypok. Poin
64 (hbU3UYECKOi TeOpUH B bubnmnorexa [JOK
(hopMUPOBaHHUH TIPEIICTABICHUNA O https://m.edsoo.ru/ffOcfa42
¢bu3nveckoil KapTHHE MUpa
O6o06matromuii ypok. Mecto
(bu3nIecKoil KapTHHBI MHpPa B B OK
65 o01IeM psiy COBPEMEHHBIX nosmorexa [
https://m.edsoo.ru/ffOcfa42
€CTECTBEHHO-HAyUHBIX
NIPEJCTAaBICHUNA O IPUPO/IE
PesepsHbIil ypok. MaruutHoe
66 noJjie. DIeKTPOMarHUTHas bubmmorexa LIOK
https://m.edsoo.ru/ffOcfa42
WHTYKITHS
67 PesepBHbIit ypok. OnTuka. bubnuoreka [IOK

OCHOBBI crieNMaIbHON TEOPUHU

https://m.edsoo.ru/ffOcfad42



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42

OTHOCHUTCIIBHOCTHU

Pesepubiii ypok. KBanToBas

bu6nmmorexa [IOK
68 ¢u3nka. JIeMeHTHl ACTPOHOMUH 1 https://m.edsoo.ru/ffod1784
1 acTpou3nuKu
OBUIEE KOJIMYECTBO YACOB 10 68

[TPO'PAMME



https://m.edsoo.ru/ff0d1784




MMPOBEPSIEMBIE TPEGOBAHMUS K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJBHOMN ITPOT'PAMMBbBI

10 KIIACC
Kon . .
IIpoBepsiemble nmpeMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOM 00pa30BaTe/IbHOM POrPaMMbl
HPOBEPHEMOTO cpeaHero o0uero oopa3oBaHus
pe3yJbTara
JleMoHCTpHpOBaTh Ha TMpUMeEpax pojb U MECTO (U3MKH B (DOPMUPOBAHHH COBPEMEHHON HAay4HOU
10.1 KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHON TEXHUKHM M TEXHOJOIHH, B MPAKTUYECKON IEATEIBHOCTH
JIonen
YYuTBIBaTh TPAHHUIBI TMPUMEHEHHS H3YYEHHBIX (QHU3MUECKUX MOJENeH: MarepuaibHas TOUKa,
10.2 UHepLHalbHas cCUCTeMa 0TcU€Ta, a0COIOTHO TBEPOE TENO, UACAIbHbIIN ra3; MOJEIN CTPOECHUS T'a30B,
AKHUJIKOCTEH U TBEPABIX TeJI, TOUCUHBIH JIEKTPUUECKUI 3apsa — PH pelieHUH (PU3NIECKUX 3a/1ad
Pacno3HaBaTh (usnueckue sBICHUS (IPOLECCH) U OOBSACHATh UX HAa OCHOBE 3aKOHOB MEXAaHUKH,
MOJIEKYJIIPHO-KUHETUYECKON TEOPUU CTPOEHUS BELIECTBA M JJIEKTPOAMHAMHMKU: PaBHOMEPHOE M
PaBHOYCKOPEHHOE MpPSIMOJIMHEWHOE JABUXKEHHE, CBOOOJHOE TaJeHHe TeJl, JABM)KEHHE I10
10.3 OKPY>KHOCTH, HWHEpLus, B3aumojeictBue Tei; Auddy3us, OpOyHOBCKOE IBHKEHHE, CTPOCHHE

)KHI[KOCTCﬁ u TBép)ILIX TCJI, UBMCHCHUC 00bEMa Ten IIpU HarpC€BaHuH (OXJ'IEDK,I[CHI/II/I), TCIIJIOBOC
paBHOBECUC, HUCIIAPCHUC, KOHACHCANIHWA, IUJIABJICHUC, KPUCTAJUIM3alWA, KUIICHUC, BJIA)KHOCTb
BO31YyXa, IMOBBIMICHUC MOABJICHUA rada Hpu €ro Harp€BaHWM B 3aKPbBITOM COCYyAC, CBA3b MCKIAY

napaMeTpamMu COCTOSAHHUA Ia3a B U30IIpoLeCCax; JICKTpU3alus TCII, B3aHMOJICHCTBHE 3apAaa0B




10.4

OnuceiBaTh MEXaHUYECKOE ABUXXCHUC, HCIIOJIB3Ys q)HSI/I‘IeCKI/IC BCJIMYMHBI: KOOpAWHATA, IIYTh,
NepeMCIICHUC, CKOPOCTh, YCKOPCHHUC, MacCCa TECja, CHUJId, UMIIYJIbC TCJIa, KUHCTUUYCCKAA DSHCPIus,
MoTCHUUAaJIbHass JSHCPrusa, MCEXAaHUYCCKasa pa60Ta, MCXaHMYCCKasd MOMIHOCTb, IIpHU OIHMCAaHHUU
IMpaBUJIbHO TPAKTOBATb (1)I/ISI/ILIGCKI/II71 CMBICJI UCIIOJB3YEMBIX BCIMYHH, UX 0003HaYEHUS U CAUHUIIbI,

HaXOJUTh (POPMYIIbI, CBSI3BIBAIOLINE TAHHYIO (PU3NYECKYIO BETUYUHY C IPYTUMH BeIMYMHAMHU

10.5

OnuceiBaTh M3YYEHHBIC TEIUIOBBIE CBOMCTBA TENl W TEIUIOBHIC SIBICHHS, UCIOIb3YS (U3HUECKHE
BEJIMYMHBL: JaBJICHUE Ia3a, TEMIIEpaTypa, CPEIAHAs KUHETUYECKas SQHEPTUSA Xa0TUYECKOTO JIBUKECHUS
MOJIEKYJI, CPEIHEKBAJIPAaTUYHAsA CKOPOCTh MOJEKYJ, KOJHMYECTBO TEILUIOTHI, BHYTPEHHSAS SHEPIUs,
pabora ra3a, K03 GHUIMEHT MOJE3HOTO JACHCTBUS TEIUIOBOTO JABUTATEIIS;, IPH ONMUCAHUU TPABHIEHO
TPaKTOBaTh (PU3UYECKHUI CMBICT HCIOIB3YEMBIX BEIMYUH, UX O003HAYEHUS U €IWHHUIIBI, HAXOIUTh

(dbopMyIIbl, CBA3BIBAIOLIUE TaHHYIO (PU3NYECKYIO BEIMUMHY C IPYTMMH BEJIUYMHAM

10.6

OnuceiBaTh HU3YUCHHBIC DJICKTPUYCCKUC CBOMCTBA BelllecTBa U QJICKTPHUYCCKUC ABJICHHUA (HpOI_[CCCBI),
HCIIOJIb3Ys (I)I/I3I/ILIGCKI/IC BCIIMYHHBI: SHGKTpI/I“ICCKI/Iﬁ 3apsd, SJICKTPHUYCCKOC II0JIC, HaHpH)KéHHOCTL
oJjisi, MOTCHOUAJ, Pa3HOCTb MNMOTCHUOWAJIOB, IMPU OIMCAHHWU IIPAaBHUJIBHO TPAKTOBATH (1)H3PI‘ICCKI/II>1
CMBICJI UCITOJIB3YEMbBIX BCIIMYUH, UX 0003HAYCHHS U CAWHHNIBI; YKA3bIBATb q)OpMYJ'II)I, CBA3BIBAOIINEC

JTAHHYIO (PU3UUECKYIO BETMUUHY C IPYTMMHU BEJIMYMHAMU

10.7

aHAJTM3UPOBATh (PU3UUYECKHE TIPOIECCHl U SBJICHUS, UCIOJIb3YS (U3UMYECKUE 3aKOHBI M TPUHITUIIBL:
3akoH BcemupHoro TtsaroreHus, I, II u III 3akonsl HproTOHA, 3aKOH COXpaHEHUS MEXAHUYECKOM
DHEPruM, 3aKOH COXPAHEHUS MMIIYJIbCA, NPUHLMI CYIEPIO3ULUNA CUJI, TNPUHIUI PABHOIIPABUS
MHEPLHAIBHBIX CUCTEM OTCUETA; MOJIEKYJIIPHO-KUHETHUECKYIO TEOPUIO CTPOEHHUS BEIIECTBA, Ia30BbIE
3aKOHBI, CBS3b CpEIHEH KUHETHYECKOW HSHEPTUU TEIUIOBOTO IBWKEHUS MOJIEKYN C aOCONFOTHOM

TeMr[epaTypoﬁ, HepBBIﬁ 3daKOH TCPMOJWHAMHUKHU, 3dKOH COXPAHCHHUA SJICKTPUUYCCKOI'O 3apsid, 3aKOH




Kynona; npu 3ToM pa3nuyaTh CIOBECHYIO (POPMYITHUPOBKY 3aKOHA, €F0 MaTeMaTHYECKOE BhIpAXKEHHUE U

ycIIoBUs (TPaHMIIBI, 00JIACTH) MPUMEHUMOCTH

10.8

OOBSICHATE OCHOBHBIE IMPHUHIUIIBL HeﬁCTBHH MallllH, HpI/I60pOB N TCXHHUYCCKUX YCTpOﬁCTB; pas3iniaThb

YCJI0BUSA UX 0€30I1aCHOT0 UCIIOIL30BaHUS B HOBCGIIHGBHOP'I KHU3HU

10.9

BBINOTHATE 3KCIIEPUMEHTHI 110 UCCIEA0BAaHUI0 (PU3NUECKUX SBJICHHUM U MTPOLECCOB C UCIOJIb30BAHUEM
OpSIMBIX WM KOCBEHHBIX HM3MEPEHMit; mpu 3ToM (opmynupoBaTh MpoOiemy (3agady) U TUIOTE3Y
y4eOHOTr0 IKCIIEPUMEHTa, COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOTO 000PYAOBAHHUS, TIPOBOIUTE OIBIT

1 GOPMYyIHUPOBATH BBHIBOJIBI

10.10

OCYHIGCTBJISITI: IpAMBIC W KOCBCHHLIC H3MCPCHHA (1)I/I3I/I‘~I€CKI/IX BCJIMYMH, IIpHU 3TOM BI)I6I/IpaTI>
OIITUMAJIBHBINA CIIOCO0 HU3MCPCHUA M HCIOJb30BATH HM3BCCTHBIC MCTOABI OLICHKU HOFpCHIHOCTCfI

U3MEpPEHUI

10.11

HccnenoBaTh 3aBUCUMOCTH  MEXIy (U3NYECKUMH BEITMYMHAMH C HCIOJB30BAHUEM IPSIMBIX
U3MEPEeHUl; MpU 53TOM KOHCTPYHpPOBAaTh YCTaHOBKY, (HUKCUPOBATh pE3yJbTaThl IOJyYECHHOH
3aBHCUMOCTH (PU3MUYECKUX BEJIWYHMH B BUJE TaONUIl U IpadHKOB, AeNaTh BBIBOJBI 10 pe3yiabTaTaMm

HCCICIOBaHUA

10.12

Cobmronate mpaBwiia 0€30MacHOrO TpyJa IMpH MPOBEAEHUU HCCIEAOBAHUM B paMKax ydyeOHOTro
JKCIEPUMEHTA, Y4EeOHO-UCCIENOBATEIbCKON W IPOEKTHOM JEATEIIBHOCTH C HCIOJIb30BaHUEM

M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPYIOBaHUS

10.13

Pemate pacu€THble 3a1a4M C SIBHO 331aHHONM (PU3UUECKOM MOJEIBIO, UCTIONb3Ys (PU3HMUECKUE 3aKOHBI
U TPUHIUIBL, HA OCHOBE aHalM3a YCJIOBUS 3aJauyd BbIOMpaTh (PU3UYECKYIO MOJIEb, BBIIACIATH
¢usnueckue BeIMYUHBI U (POPMYIBI, HEOOXOAMMBIE sl €€ pEIIeHHs, MPOBOAUTH PACUETHI U

OLICHUBATL PCAJILHOCTD IMMOJTYYCHHOI'O 3HAYCHUA (pH3quCKOﬁ BCIIMYHNHBI




Pemnrate xkauecTBEeHHBIC 3aaa4yu: BbICTPAUBATH JIOTHYCCKHU HCIIPOTUBOPCUUBYIO LICIIOYKY paccym/:[eHHﬁ

1014 C OIOPOH Ha U3YYEHHBIE 3aKOHbI, 3AKOHOMEPHOCTU U (PU3MYECKHE SBICHUS
HMcnonp30BaTth NpPY PEIIEHUH YYeOHBIX 3a/1au COBPEMEHHbIE MH(OPMAIMOHHBIE TEXHOJIOTHH JUIS
1015 IOMCKA, CTPYKTYPUPOBAHHUS, HMHTEPIPETALUMU M NPEICTABIECHHMS y4eOHOM M HAyYHO-IOIYJISPHOM
' H(POPMALMHY, MOJYYEHHON M3 Pa3sIM4YHBIX MCTOYHHMKOB, KPUTHYECKH AHAIM3MPOBATH IIOIYYaEMYIO
nHpopmaIuio
10.16 [Ip¥BOAMTE TPHMEPHI BKJIAJa POCCUMCKMX M 3apyOEKHBIX y4EHBIX-(QU3MKOB B DPa3BHTHE HAYKH,
' 00BACHEHHE MTPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTHI
Mcnonb30BaTh TEOPETUYECKUE 3HAHUS MO (HM3MKE B IIOBCEJHEBHOW JKU3HM i1 OOECIIECUEHUS
10.17 0€30MacHOCTH IIpH OOpalleHHH ¢ NPUOOpPaMM U TEXHMYECKUMHU YCTPOMCTBAMM, JUIS COXPaHEHHs
3710pOBbs M COOJIIOIEHUS HOPM 3KOJIOTHYECKOTO MOBEAEH S B OKPYKAIOIIEH cpese
PaboTarh B IPYyIIE ¢ BHITOJHEHHEM PA3IMYHBIX COLUAIBHBIX POJIEH, INIAHUPOBATE PabOTy TPYIIIH,
10.18 palMOHAIBHO PACIPENENATh OO0S3aHHOCTH M IUIAHUPOBATh JEATENLHOCTh B HECTAHIAPTHBIX
' CHTyallusiX, aJeKBaTHO OIIEHMBATh BKJIAJ KaXJIOr0 U3 YYACTHUKOB TPYIIBl B pENIEHHUE
paccMaTpuBaeMoi MpoOIEMBI
11 KJIACC
Kon N .
IlpoBepsieMble MpeAMeTHbIE Pe3yJIbTAaThl 0CBOCHHSI 0CHOBHOI 00pa30BaTebHO MPOrpaMMbI
NpoBEPAEMOro

pe3yjabTara

cpeaHero o0uero o0pa3oBaHus




111

JleMoHCTpUpOBaTh Ha MpHUMEpax Pojib U MeCTO (U3MKU B (POPMHUPOBAHUHM COBPEMEHHOW HaydHOU
KapTUHBl MUpPA, B Pa3BUTUU COBPEMEHHOW TEXHHUKH M TEXHOJIOTMH, B MPAKTUYECKOW AESITEIBbHOCTU

JO/IeH, IIETTOCTHOCTh U €IMHCTBO (PM3NYECKOIN KapTHHBI MUpa

11.2

Y4YuTHIBaTh TPAaHUIBI NPUMEHEHHUS H3YYEHHBIX (U3WYECKHX MOJICNICH: TOYCUHBIH SJIEKTPUUECKUIN

3apsan, AAcpHad MOACJIb aTOMa, HYKJIOHHAsA MOJICJIb aTOMHOI'O dpa Npu PCIICHUN (1)I/ISI/I‘IGCKI/IX 3aaa4d

11.3

PacriosnaBate (¢u3mueckue sBIeHUS (Tpouecchl) W OOBSCHATH HMX Ha OCHOBE 3aKOHOB
AJIEKTPOAMHAMUKNA W KBAHTOBOW (PM3HMKH: 3JEKTpUYECKass MPOBOJUMOCTH, TEIUIOBOE, CBETOBOE,
XMMHYECKOE, MarHUTHOE JCWCTBHS TOKA, B3aUMOJCHCTBUE MAarHUTOB, 3JICKTPOMAarHUTHAs WHIYKIIHS,
JEeWCTBHE MAarHUTHOTO TIOJII Ha TPOBOJHHUK C TOKOM M JIBIDKYIIMHCS 3apsij, 3JIEKTPOMarHUTHBIC
KoneOaHWsT W BOJHBI, MPSIMOJHMHEIIHOE paclpOCTpaHCHHE CBETa, OTPaKCHHE, IPEIOMIICHHE,
uHTephepeHys, TMpaKkIus U MOISIPU3AIHs CBETa, AUCIEPCUs CBETa, (POTOIIEKTPUIESCKUN dPPeKT
(poroaddexr), cBeroBoe naBieHHE, BO3HHUKHOBEHHE JIMHEWYATOrO CIIEKTpa aroMa BOJOPOJa,

€CTCCTBCHHAsA U UCKYCCTBCHHAS PAANOAKTUBHOCTDH

11.4

OnuceiBaTh HU3Y4YCHHBIC CBOMCTBaA BEUICCTBA (BJ'IGKTpI/ILIGCKI/Ie, MAarHuTHBIC, OIITUYECKHUC,
ANEKTPUYECKYIO TPOBOAMMOCTh PA3JIMUYHBIX CpEel) U DJIEKTPOMArHUTHBIE SIBJICHHS (TPOIECCHI),
UCTONB3Ysl (PU3MYECKUe BEIMYUHBI: AIEKTPUUYECKUN 3apsjl, CUla TOKA, JIEKTPUUYECKOe HampsKEHUE,
AIEKTPUUYECKOE COMPOTUBIIEHUE, pa3HOCTh noTeHimanos, J/1C, pabora Toka, HHAYKIIUS MarHUTHOTO
nonisg, cwia Awmmnepa, cuia JlopeHlla, WHAYKTUBHOCTb KAaTYIIKH, OSHEPrus OJJIEKTPUYECKOTO U
MarHMTHOTO TOJIeH, TIEPUO/ M YacToTa KojeOaHui B KoJieOaTeNbHOM KOHTYpE, 3aps U CUiia TOKa B
MPOIIeCCe TAPMOHMUYECKUX AIIEKTPOMArHUTHBIX Koyie0aHui, JOKYCHOE pACCTOSIHHE M ONTHYECKas CHIia
JIMH3BI; IIpU OINHWCAaHHWU TPaBUIIBHO TPAKTOBATbH (1)I/ISI/ILIGCKI/II\/'I CMEBICJI HCIIOJIB3YEMbBIX BCIWYWH, HX

0003HaYCHHS U CAWHUIBI, YKa3bIBATb (I)OpMYJ'ILI, CBA3BIBAOIIUC NAaHHYIO (1)I/I3I/I‘-ICCKYIO BCIIMYHUHY C




APYIruMH BCIMUMHAMHA

115

OnucelBaTh U3y4EHHbIE KBAHTOBBbIE SBJIEHUS M IPOLIECCHI, UCHOJB3YS (U3NYECKUE BEIUYHMHBI:
CKOPOCTb JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI M YacTOTa CBETA, SHEPTUs U UMITYJIbC (OTOHA,
IIepUoJ IojJypacnana, SHEprus CBA3M aTOMHBIX sJep; NPH OINMCAHUM IPABUIBHO TPAKTOBATH
(bu3MYECKUI CMBICT HCIIOJIb3YEMBIX BEJIMYMH, UX O0O3HAYEHUS W €IUHUIIBI, YKa3bIBaTh (POPMYIIBL,
CBSI3BIBAIOLIME JAHHYI (PU3MYECKYI0 BEJIMYMHY C JIPYIrMMH BEJIMYMHAMH, BBIUUCIATH 3HAUEHUE

(bU3NYECKON BEITMUYNHBI

11.6

Ananu3upoBaTh (U3UYECKUE MPOLECCHl U SBJICHUS, UCIONB3YS (U3NYECKUE 3aKOHBl U HMPUHIUIIBL
3ak0H OMa, 3aKOHBI ITOCJIE0BATEIBHOIO U MapaJLIEIbHOIO COEAMHEHNS IPOBOJHUKOB, 3aKOH /oy
— JleHna, 3aKOH 3JIEKTPOMAarHUTHOM WHAYKIMH, 3aKOH IPSIMOJIMHEWHOIO PaclpOCTpaHEHUs CBETA,
3aKOHBI OTPAXKEHHUSI CBETA, 3aKOHBI MPEJIOMIICHHUSI CBETa, ypaBHeHHE DWHIITeHHa 1 (hoTtodddexra,
3aKOH COXPAHEHUs JHEPIHM, 3aKOH COXPAHEHMS HMIIYJIbCA, 3aKOH COXPAHEHUS DBJIEKTPUYECKOTO
3apsa, 3aKOH COXPaHEHHMS MacCOBOIO 4HCIa, MOCTylaThl bopa, 3aKkOH paguoOaKkTHUBHOIO paclajia;
IpU 3TOM pasiuyaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA, €r0 MaTeMaTH4YEeCKOE BBIpAXKEHUE U

yc0BuUs (TpaHuUIbl, 00JIACTH ) MPUMEHUMOCTH

11.7

OHpe,[[eJ'ISITB HaIlpaBJICHUEC BEKTOPAa HHAYKIIUU MArHUTHOTO IIOJIA ITPOBOJHHUKA C TOKOM, CHUJIbI AMnepa

u cuiibl Jlopenna

11.8

CTpOI/ITB N OITKUChIBATH I/I306pa)KeHI/Ie, CO31aBacMOC IMIIOCKUM 3CPKAJIOM, TOHKOH JTUH30H

11.9

BBINONHATE SKCHEPUMEHTHI 110 UCCIET0BAaHUIO (PU3UUECKUX SIBJICHUH M MPOLIECCOB C UCIOIb30BAHUEM
OpSMBIX M KOCBEHHBIX HM3MEpEHMii; mpu 3ToM (OopMYIMpoBaTh MpolieMy (3ahady) U TUIOTE3Y
y4e0HOro 3KCIepUMEHTa, COOMpaTh YCTAHOBKY U3 MPEUI0KEHHOT0 000py/10BaHus, IPOBOJAUTH OMBIT U

(hopMyTUpPOBaTh BHIBOJIBI




11.10

OCYH_ICCTBJ'IHTB IIPpsAMBIC M KOCBCHHBIC H3MEPCHUA (bHSH‘lCCKI/IX BCJIIMYUH, IIpU 3TOM BBI6I/IpaTB
ONTUMAJIBHBIA CIIOCOO HU3MCPCHUA MW HUCIHOJB30BATH H3BCCTHBIC MCTOJbI OLICHKHU HOI‘pCH.IHOCTCﬁ

U3MEPEHUI

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUYECKUX BEIUYHH C MCIIOIH30BAHUEM IMPSMBIX H3MEPEHUN; TIPH ATOM
KOHCTPYHPOBATh YCTAaHOBKY, (UKCHPOBATH PE3yJIbTaThl IOJYYCHHON 3aBUCUMOCTH (PH3UIECKHIX

BCJINYHH B BUJC Ta6J'II/II_[ u l"pa(bI/IKOB, ACJIaTh BbIBOJBI 110 PE3YyJIbTaTaM HCCICAOBAaHUA

11.12

CoOmronats mpaBmiia 0€30MacCHOTO TpyAa NpPHU IMPOBEICHUU HCCIENOBAaHUM B paMKax y4eOHOTO
IKCIIEPUMEHTa, Y4eOHO-HCCIEA0BATEILCKON H TMPOCKTHOW JCATEIBHOCTH C HCIOJb30BaHHEM

MU3MEPUTEIbHBIX YCTPOICTB U J1a00paTOPHOr0 000pYI0BaHUS

11.13

Pemrate pacuérHble 3a1a4n ¢ IBHO 3a7aHHON (PU3MYECKON MOZEIIBIO, HCIIONB3Ys (PU3HUYECKHE 3aKOHBI U
MPUHIIMIIBI; HAa OCHOBE aHalli3a YCJOBHS 3aJayd BbIOMpaTh (U3HUECKYI0 MOJENb, BBIACIATH
¢busnueckue BeMMUUMHBI U (GOPMYIbI, HEOOXOAuUMBIE Uis €€ peUIeHHs, MPOBOJUTH PacuéThl U

OIICHUBATH PCAIbHOCTDH IMMOJTYYCHHOI'O 3HAYCHUA (1)I/ISI/I‘I€CKOI\/’I BCJIMYHHBI

11.14

Pemrate xadecTBEHHBIE 3aJa4H: BBICTPAaNBATDh JIOTUYCCKHU HCIIPOTUBOPCUYNBYIO LCIIOYKY paCCY)KI[eHI/Iﬁ

C OIOPOI HAa N3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SIBICHUS

11.15

Vcnonp30BaTh NMpH pELIEHWH YYeOHBIX 3a/Jad COBPEMEHHblE HMH(OpPMAIMOHHBIE TEXHOJIOTHUHU IS
MIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALUU W NPEJICTaBICHUS Y4eOHOM M HAy4YHO-NOMYJISIPHOM
nH(pOpMallMY, TOITYYEHHON M3 Pa3iIMYHbIX MCTOYHHMKOB; KPUTHYECKH aHAIM3HPOBATh IOJIYy4aeMYIO

UHpOpMaIHIo

11.16

OOBSCHATH MPUHLMIIBI JEHCTBUS MalIWH, TPUOOPOB U TEXHUUECKUX YCTPOMCTB; pa3iuyaTh yCIOBUS

HX 0€30IMaCHOTO UCIIOIL30BaHUS B MMOBCEAHEBHOM KU3HU

11.17

[IpuBouTE MpUMeEpbl BKJIaJa POCCUHUCKUX U 3apyOeKHBIX Y4YEHBIX-(U3UKOB B Pa3BUTUE HAyKH, B




00BsACHEHHE IMPONLECCOB OKPYNKAKOIICTO MHUpPA, B Pa3BUTHEC TCXHUKU U TEXHOJIOTHI

Hcnons3oBaTh TCOPCTUUCCKHUE 3HAHUA II0 (bI/I3I/IK€ B HOBCCI[HGBHOﬁ KHU3HHU [OJI1 obOecrieyeHus

11.18 0€30IacCHOCTH TIPU OOpallleHuHd C MPUOOpaMU M TEXHUYECKUMHU YCTPOMCTBAMH, IJISI COXPAHCHHS
3JI0POBbSI U COOJIIOJICHHUS HOPM SKOJIOTHYECKOTO TIOBE/ICHUS B OKPYXKAIOIIEH cpesie
PaGotath B rpyrmie ¢ BBINOJHEHUEM Pa3]IMYHBIX COIMAIBHBIX POJICH, IIAHUPOBATH pabOTy TPYIIIEL,
11.19 PalMOHAILHO PaCIIPECIIsiTh 00SI3aHHOCTH U IUTAHUPOBATh JCATEIBHOCTh B HECTAHIAPTHBIX CHTYAIHSIX,

a/IeKBaTHO OLICHUWBATh BKJIAJ] K&JKJAOI0 U3 YYACTHUKOB IPYIIIBI B PEILIEHUE paccMaTpruBaeMoi po0IeMbl




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kox
pa3iena

Koxa npoBepsiemoro

JIEMEHTA

HpOBepﬂeMbIe 3JIEMEHTBI COACPKAHUA

OU3UKA U

METO/Ibl HAYUHOI'O ITO3HAHUA

1.1

®uszuka — Hayka o npupoge. Hayunsie meromsl
IIO3HAHUS OKpYXarollero Mupa. Poip axcniepumenTa
U TEOpPUH B IIpOLECCE IO3HAHUSA IPUPOLBL.

DKCIepuMeHT B pu3uke

1.2

MopnenupoBanue bu3nueckux SIBJICHUHN u
npoueccoB. Hayunsle rumore3pl.  ®dusmyeckue
3aKOHBl M TeOpUHM. ['paHUIBI NPUMEHUMOCTH
¢uznueckux 3akoHoB. [IpunHimn coorserctBus. Ponb
U MecTOo (PU3MKM B (OPMHUPOBAHUH COBPEMEHHOM
HAay4YHOM  KApTUHBI MHpa, B  IPAKTUYECKOU

JIESATEIbHOCTH JII0JeH

MEXAHHWKA

2.1

KMHEMATHKA




2.11

MexaHu4deckoe JABHIKCHUC. OTHOCHUTEIBLHOCTh
MEXaHHUYCCKOIro  JIBUKCHUS. Cucrema orcuéra.

Tpaexropus

2.1.2

[lepememenne, CKOpOCTh  (CpedHsisi  CKOpOCTb,
MT'HOBEHHAsl CKOPOCTh) U YCKOPEHHE MaTepHaIbHON
TOYKH, UX MPOEKIUU Ha OCH CHCTEMBI KOOpAMHAT.

Crnoxenune nepeMemeHI/Iﬁ H CJIO0XKCHHUC CKOpOCTeﬁ

2.1.3

PaBHOMEpHOE U PaBHOYCKOPEHHOE IPSMOJIMHEHHOE
nBwkeHue. ['papuku  3aBHCHMOCTH  KOOPIHMHAT,
CKOPOCTH, YCKOpPEHHs, IIyTH U IepeMelIeHus

MaTepHaHLHOﬁ TOYKHU OT BPEMCHU

2.14

CBoboaHoe majienne. Y CKopeHue CBOOOTHOTO

naaCHUsA

2.15

Kpuponuneiinoe BWKEHHE. PaBHOMepHOE
JIBUKEHUE MAaTEpPUAIbHOM TOYKH IO OKPYKHOCTH.
YrioBasi CKOpOCTb, JIMHENHAs CKOpOCTh. llepuon u

gactoTa. LIeHTpocTpeMuTensHOe yCKOPEHNE

2.16

TexHu4eckne yCTpPOWMCTBA: CIHMIOMETpP, IBHUKEHHE

CHapsA 0B, HECTIHBIC U pCMCHHBIC IICPpCaAaIn

2.1.7

[TpakTudyeckue paboThl. M3MepeHHe MrHOBEHHOM




ckopoctd. MccnenoBaHHE COOTHOLIEHUS MEXIY
MyTAMH, MPONICHHBIMU TEJI0M 3a
MOCJIE/IOBATEIbHbIE PaBHBIC MPOMEXKYTKH BpPEMEHU
Py PaBHOYCKOPEHHOM JIBIDKEHHUU C HayalbHOU
CKOpPOCTBIO, PaBHOM Hymw0. HM3ydeHue nBUKEHHUS
[IapuKa B BSI3KOW KUAKOCTU. V3ydueHue IBUKEHHS

Tena, OPOIIEHHOT0 TOPU30HTAIBHO

2.2

JNHAMUKA
991 IIpunun  otHocutenbHOcTH  [amwmited.  Ilepsblit
o 3akoH HerotoHa. MHEpHabHbIE CHCTEMBI OTCUETA
2.2.2 Macca tena. Cuna. [IpuHIun cynepno3uiuuu cuil
Bropoii 3akoH HbproTOHa 1511 MaTepruanbHOM TOUKU B
2.2.3 uHepuuanbHoi cucreme orcuéra (MCO). Tperuit
3aKk0H HpI0TOHA 111 MaTepuaibHbIX TOUYEK
2524 3akoH BCeMHpPHOro TAroteHus. Cuila TSHKECTH.
o [TepBas kocMHuueckasi CKOpocTh. Bec Tena
2.2.5 Cuna ynpyroctu. 3akoH ['yka
Cuna Ttpenus. Cyxoe Ttpenue. Cuna TpeHUS
2.2.6 CKOJILXKEHUSI W cuia TpeHus mokos. KoaddunmeHnt

TPCHUH. Cuna COIIPOTUBJICHHUA ITPU ABHUKCHUU TCJIAa B




KHUAKOCTHU HUJIM Ia3C

2.2.7

[TocrynarenpHOe W BpalllaTelbHOE  JIBUKEHUE

a0COJIFOTHO TBép,I[OFO TCl1a

2.2.8

MOMEHT CHIIBI OTHOCHTEIBHO OCH BpalllCHUs. IIneuo

cuibl. YcnoBus paBHoBecus TBEpaoro tena B MICO

2.2.9

TexHu4eckue yCcTpoONCTBA: MOJIIMIIHUKH, JBUKECHHE

HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[TpakTueckue paborel. M3yuenue  OBUKEHHS
Opycka 0 HAaKJIOHHOM IUIOCKOCTH IOJ JAeHCTBHEM
HECKOJIbKUX cuil. MccienoBaHue 3aBUCHMOCTH CHI
YIOPYrOCTH, BO3HHMKAIOUIMX B JAedopMupyeMoit
NpYKUHE U PE3NHOBOM 00pasile, OT BETUYHHBI UX
nedopmanuu. VcecnenoBanue ycioBH paBHOBECHS

TBépILOl"O TCJIa, UMCIOLIECTO OCh BpallICHUS

2.3

3AKOHBI COXPAHEHN A B MEXAHUKE

2.3.1

Nmiynse MaTepHaIbHOU TOYKH, CUCTEMBI
MaTepHabHBIX TOYEK. MIMIyIbC CUIIBI U U3MEHEHUE

HMITyJIbCa Tella

2.3.2

3akoH coxpaHeHus umnyiabca B MCO. PeaktuBHOE

JIBIDKEHUE




2.3.3

Pa6Gora cubl

2.34 MouHoCTb cub
235 Kunernueckass dSHeprus MaTepUaJIbHOM  TOYKH.
o TeopemMa 0 KUHETUUYECKOUN YHEPTUU
ITorenunanbHas sHeprus. IloTeHnnanpHas sHEprus
236 YIPYro ne(pOopMUPOBAHHOM IIPY’KUHBI.
- [TorennuanbHast sHeprus Tena BOIM3U MOBEPXHOCTH
3emiu
[ToreHunanbHble U HEMOTEHIMANIbHBIE CUibl. CBA3b
237 paboThl HEMOTEHUHUAIBHBIX CHJI C HM3MEHEHUEM
o MEXaHMYECKON DJHEPrMM CHUCTEMBbl Tel. 3aKOH
COXpaHEHMsI MEXaHUYECKON YHEPTHH
2.3.8 VYnpyrue u Heynpyrue CTOJIKHOBEHHUS
239 TexHudyeckne  yCTpOMCTBA:  JBHJKEHHE  paKeT,
- BOJIOMET, KOIIEp, IPYKUHHBIA TUCTOJIET
[TpakTuyeckue pabotel. Vi3yueHue cBsi3u CKOpocTel
23.10 Tel NpH Heynpyrom ypaape. HccnenoBaHue cBsi3u

pa6OTLI CHUIbl C HU3MEHEHHEM MEXaHHYEeCKOM

SHEpPruu Tena

MOJIEKYJIAIPHASA ®U3MKA U TEPMOJINHAMUKA




3.1

OCHOBBI MOJIEKVJISIPHO-KUHETUYECKOU TEOPUH

311

OCHOBHBIE TOJIOKEHUSI MOJICKYJIIPHO-KUHETHUECKOM
teopun. bpoyHoBckoe naBwxkenue. Jduddyzus.
Xapakrtep JABMKEHHS M B3aUMOACHCTBUS YAaCTHUIL

BE€IICCTBA

3.1.2

Moaenu cTpoeHUS ra30B, KUJIKOCTEH U TBEPBIX TEll
A OOBSCHEHUE CBOMCTB BEIIECTBA HAa OCHOBE DTUX

MoJeen

3.13

Macca MOJICKYIIL. KommuectBo BCIICCTBA.

ITocrossuHass ABoraapo

3.1.4

TermmoBoe  paBHOBecue. Temmeparypa u €€

usmepenue. lllkana remneparyp Llenbcus

3.15

MO,Z[CJIB nACAJIbHOIo rasa. OcHoBHOE YpaBHCHUEC
MOJ'ICKy.]'ISIpHO-KPIHCTH‘IGCKOfI TECOpHUU HUACAIBHOIO

rasa

3.1.6

AOcomroTHasi TeMmrmeparypa Kak Mepa CpeaHeu
KMHETUYECKOW DHEPruM  TEIUIOBOTO  JIBHIKCHHS

yactul rasa. lllkama remneparyp KenbBuna

3.1.7

Vpasuenne Knanelipona — MengeneeBa. 3akoH

JlanbTOoHa




3.1.8

I"a30BBIC 3aKOHHI. H3OHpOI_[CCCbI B HACAJIBHOM T1a3€ C
IMOCTOAHHBIM KOJHMYCCTBOM BCHICCTBA: HM30TEpPMaA,

u30x0pa, n3odapa

3.1.9

TexHUYECKHE YCTPOUCTBA: TEPMOMETP, OapoMeTp

3.1.10

[Ipaktuyeckue pabotel. M3mMepeHne Macchl BO3ayXa
B KJaccCHOM KoMHare. MccnenoBaHue 3aBHCHUMOCTH

MCXKAY napaMeTpaMu COCTOAHUA pa3pCKCHHOI'O ra3a

3.2

OCHOBbI TEPMOJIMHAMUMKN

321

TepmonnHamuueckas cucreMa. BuyTtpeHHss
SHEPrus TEPMOJUHAMUYECKOH CHCTEMBI M CHOCOOBI

€€ N3MeHEeHNA

3.2.2

KonnuectBo Temnotel U pabora. BHyTpeHHss

SHEPTHA OAHOATOMHOI'O UACAJIIBHOTO I'a3a

3.2.3

Buaer TeTJIoTNepeIavuu: TETJIOMPOBOIHOCTb,
KOHBEKLUs, H3IydeHue. TermioéMKocTh — Tena.
VienpHass  TEIUIOEMKOCThL  BeEIIECTBA. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPH TCILIONEPpCAAYC

3.24

IlepBblii  3ak0H TepMoauHamMuKku. IIpumMeHenue
MEPBOr0 3aKOHA TEPMOJMHAMHKHA K H30IMPOIECCAM.

['paduueckas uHTEpIIpeTalyst padoThI ra3a




3.2.5

Tenmosrwie MAaIIIUHBI. [Ipunuummns! JNIEUCTBUS
TeIyIOBbIX MamuH. [IpeoOpazoBanus SHEpPruu B
TeroBbIX MamuHaxX. Koaddunuent mnone3Horo
nerictBus (nanee — KIIJ[) TeroBoi Mamuubl. [ukn
Kapno u ero KIIJI

3.2.6

Bropoit 3akon Tepmomunamuiku. HeoOpartumocTts
MpoLIECCOB B NIpUpoAe. TerioBble ABUTATEINH.

DKojoru4yeckue npoOaeMbl TEIIIO3IHEPTETUKU

3.2.7

TexHudeckne yCTpOWCTBA: JBHUraTelb BHYTPEHHEIO

CropaHus, OBITOBOM XOJOOHUJIbHUK, KOHIUIHUOHEP

3.2.8

[Ipaktuueckue paboTel. M3mepeHue yaenbHOMN

TEIIOEMKOCTH

3.3

ATPETATHBIE COCTOSAHNUA BEILECBA. ®A30BBIE ITEPEXO/IbI

[TapooOpazoBanne u KoHaeHcanus. lcnapenue u

331 KUNeHHWe. YJenbHas Temiora MapooOpa3oBaHusl.
3aBUCHMOCTB TEMIIEPATyphl KUTICHUS OT AaBJICHUS
332 AOGCON0THAs U OTHOCUTEIIbHAS BIAXKHOCTh BO3JyXa.
o Haceimennsiit nap
333 TBépnoe tenmo. Kpucrammueckue u aMopQHBIE Tela.

AHnsorponuss  CBOMCTB  Kpuctayuos. JKuakue




Kkpuctajibl. CoBpeMEHHbIE MaTEpHUAIIb

[InaBienne u KpucTauM3anus. Y AelbHas TEIIOTa

3.34
iaBneHus. Cyonumanus
3.3.5 YpaBHeHuUe TEII0BOro O6amaHca
TexHuueckue YCTpOMCTBA: TUTPOMETP u
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU IMOTyYCHHS
338 COBPEMEHHBIX  MaTepuajoB, B TOM  4YHCIe
HaHOMATEPHAaJIOB, U HAHOTEXHOJIOTUU
[Ipaktuyeckne paboTel. M3MepeHHe BIAXHOCTH
3.3.7 Boyxa
4 SJIEKTPOAMHAMUKA
DJIEKTPOCTATUKA
DneKTpu3aius Tel. DIeKTpudeckuit 3apsia. JlBa Buma
1 AIIEKTPUYECKHX 3aps0B
4.1.2 ITpoBOAHMKH, TUAIEKTPUKH U TIOTYITPOBOIHUKU
. 413 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
4.1.4 B3aumopeictsue 3aps10B. 3akoH Kynona
415 DneKTprIecKoe oJe. HarnpsxénHocTs

ANEeKTpuYeckoro mnouss. I[IpuHmMn cynepno3unum.




JInHuy HanpsKEHHOCTU DIIEKTPUYECKOTO OIS

Pabota cui anexktpocraruueckoro mnojst. [lorenmuan.

4.1.6
Pa3zHocTh noTeHIMAI0B
[IpoBOOHMKM M  AMIJNEKTPUKH B  I[TOCTOSIHHOM
4.1.7 ANEKTPUIECKOM 1oJIe. Jusnexrpudeckas
[IPOHUIIAEMOCTh
OnektpoémkocTh. KonaeHcaTop. DnIeKTpoEMKOCTh
4.1.8 IJIOCKOTO KOHJEHCATOpa. JHEPrus 3apssKeHHOTO
KOHJIeHcaTopa
TexHuueckue yCTpOMCTBa: 3JIEKTPOCKOTI,
. AIIEKTPOMETP, AIIEKTPOCTATUYECKAS 3aluTa,
o 3a3eMJICHHE  DJIEKTPONpPUOOPOB,  KOHJEHCATOp,
KCEPOKC, CTPYHWHBIN ITPUHTED
IIpakTrHueckue paboThLI. N3mepenune
4.1.10 .
ANIEKTPOEMKOCTH KOHJEHCATOPa
IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJIAX
VYcnosus CYLIECTBOBaHMS MIOCTOSIHHOTO
4.2 421 aneKTpudeckoro Toka. Mcrounuku Toka. Cuma Toka.
ITocTosIHHBIN TOK
4.2.2 Hanpsokenue. 3akon Oma Ji1s yyacTka Lenu




Dnekrpudeckoe COIPOTHBIICHHE. VY nenbHOE

423 COINPOTHBIICHUE BEIIECTBA
124 [TocnenoBarenbHOe, MapauleIbHOE, CMEIIAHHOE
o COCIMHEHUE MPOBOIHUKOB
PabGorta »nektpuueckoro Toka. 3akoH JDxoyns —
4.2.5
Jlenma
4.2.6 MONIHOCTB JEKTPUIECKOTO TOKA
anektpoaBwkymas cuna (manmee — OJC) wu
427 BHYTpPEHHEE CONPOTHBIICHUE UCTOYHUKA TOKA. 3aKOH
o Oma a1 oJIHOM (3aMKHYTOM) 2JIEKTPUYECKOHN EMH.
Kopotkoe 3ambikaHue
DNEKTpOHHAS MPOBOJUMOCTh TBEPABIX METAJIOB.
4.2.8 3aBUCUMOCTh ~ CONPOTUBIIEHHUS ~ METANIOB  OT
Temreparypbl. CBEpXIIPOBOAMMOCTh
429 OnekTpuueckuid TOoKk B Bakyyme. CBoiicTBa
o AJICKTPOHHBIX ITyYKOB
[TomympoBomuuku. CoOCTBeHHass M TpUMECHas
4.2.10 IIPOBOAMMOCTD IOJIYNPOBOAHUKOB. CBoiicTBa p-Nn
nepexoza. [lomynpoBoaHKOBbIE TPHUOOPHI
4211 DNeKTPUYECKHM TOK B AIIEKTPOJINTAX.




DIIEKTPOAUTHYECKAS JUCCOLMAIMS. DICKTPOJIN3

4.2.12

DJneKTpuueckuii ToK B ra3zax. CamMoCTOSATENbHBIN U
HECAMOCTOSITENIbHBIA  pa3psAld. Pa3nmuudbple TUIBI

CaMOCTOATENIBHOTO pa3pana. Monnus. [lnazma

4.2.13

TexHu4eckue ycTpoMCTBa: aMIEPMETP, BOJIBTMETD,
peocTaT, HCTOYHUKHM TOKA, JIEKTPOHArpeBaTENIbHbIE
npudopsl, 3JIEKTPOOCBETUTEIILHBIE puOopHI,
TEPMOMETP  CONPOTHUBJICHUS, BaKyyMHBIH IHOI,
TEPMHUCTOPHI u (oTope3nucTopsl,

HOHynpOBOﬂHHKOBBﬁiﬂHOﬂ,FaHBBaHHKa

4.2.14

[Tpaktnyeckue paboTsl. 3yueHwe cMeIIaHHOTO
COEIMHEHUS PE3UCTOPOB.

N3mepenne OJIC ucrouHmka TOKa U €ro
BHYTPEHHETO COTIPOTUBIICHUSI. Habmronenune

9JICKTPOJIN3a

11 KJIACC

Kon

pa3nena

Koanposepsiemoro 3j1emMeHTa

IIpoBepsiemble 3JIeMEHTHI COEPKAHUSA




4 OJIEKTPOANMHAMUKA

MATHUTHOE I1OJIE. DJIEKTPOMATHUTHAA MHAYKINUA
IlocTosiHHEIC MarHuThl. BzauMmoneiicTtBue

431 ITOCTOSIHHBIX MarHUTOB
MaruauTtHOE Tosie. BEeKTOp MarHMTHOW MHAYKIWH.
[IpuHnun  cynepnosunmu. JIuHMM  MarHuTHOMN

432 uHAykuud. KapTuHa TUHUE MarHUTHOW MHAYKUIUU
I10JI IOCTOSIHHEIX MarHUTOB
MarauTHOE 1oNe MpOBOAHUKA ¢ TOKOM. Kapruna
JUHUN TIOJIA JUTMHHOTO TMPSMOTO IPOBOJHHUKA M

4.3 4.3.3 3aMKHYTOTO KOJIBIIEBOTO IPOBOJIHHUKA, KATYIIKU C

TokoM.  OmbiT  Opcrena.  BzaumonelictBue
MMPOBOTHUKOB C TOKOM

434 Cuia Amriepa, €€ MOyJIb M HalpaBJICHUE
Cuna Jlopenma, €€ MOAYyJdb U HaIpaBJICHHE.

4.3.5 JIBr>KeHUEe 3apsSyKEHHOW YacTHIbl B OJHOPOJIHOM
MarHuTHOM moJe. PaGora cuibl Jlopenna

4.3.6 SIBneHue ANeKTPOMAarHUTHON UHAYKIIUU

437 [ToTok BeKTOpa MAarHUTHOM MHIYKLIMU

4.3.8 OJC  wHAyKIMu. 3aKOH  3JIEKTPOMArHUTHOU




naaykunu Gapanes

Buxpesoe anexrpuueckoe none. IC uHAYKIIMU B

4.3.9 IPOBOJHHMKE, JBIXKYILEMCS IOCTYNaTelbHO B
OJTHOPOJTHOM MAarHUTHOM I10JIE
4.3.10 [IpaBuso Jlenma
NunyktuBHOCTh. SBnenue camomuaykiuu. 2J1C
4311 CaMOUHTYKITUI
4.3.12 OHeprus MarHUTHOT'O T0JIS KaTYIIKU C TOKOM
4.3.13 DeKTPOMAarHUTHOE OJIe
TexHuueckne yCTpOKCTBA: IMOCTOSHHBIE MAarHUTBI,
4.3.14 3JIEKTPOMArHUThl, AJIEKTPOABUIaTeb, YCKOPUTEIN
AIIEMEHTAPHBIX YaCTHII, MHIYKIIMOHHAS TIE€Yb
[IpakTuueckne pabotTel. M3yueHHMe MarHUTHOTO
HOJIsl KaTyIIKU ¢ TOKoM. MccrenoBanue AeWCTBUS
4.3.15 MIOCTOSSHHOTO MarHuTa Ha pPaMKy C TOKOM.
HccnenoBanne  sIBIEHUS  DJIEKTPOMArHUTHOM
WHIYKIIAHA
5 KOJIEBAHUSA U BOJIHBI
51 MEXAHWYECKUE U DJIEKTPOMATHUTHBIE KOJIEBAHUA

5.11

Komnebarennnas cucrema. CBoOOIHBIE KOIECOAHUS.




lapmonuueckue konebanus. Ilepuon, wuacrora,

aMIIuTya 1 (haza KoseOaHui

5.1.2 [IpyxuHHbBIA MassTHUK. MaTeMaTH4eCKUi MasTHUK

YpaBHeHue rapMOHUYECKUX KOJICOaHMIA.
5.1.3 Kunematnueckoe ¥ JUHAMHYECKOE OIKMCAHUE

K0J1€0aTeIbHOTO JIBHYKCHUS

[IpeBpamieHue dHEPrUM TPU TAPMOHHUYECKUX

konebanusx. CBA3p  aMIUIMTYyAbl  KoJeOaHUU
>14 UCXOIHOW BETUYMHBI C aMIUIUTyJaMU KoJeOaHuiu

€€ CKOPOCTH U YCKOPEHUS

Konebarenbublit KOHTYD. CBoOOIHBIE

JNEKTPOMArHUTHBIE KoOJIe0aHUS B  HUACaTbHOM
515 KoJieOaTeIbHOM  KOHType. AHAQJIOTHS  MEXIY

MEXaHUYECKUMHU u ANEKTPOMArHUTHBIMU

konebanusimu. @opmyna Tomcona

3aKOH COXpaHEHWs DHEPrUd B  HUJCATHLHOM
518 KOJIe0aTeIbHOM KOHTYpE

BreinykeHHBIC MEXaHUYECKUE KoJieOaHusI.
5.1.7 Pe3onanc. Pe3onHaHcHas kpuBas. BbIHyXIE€HHBIE

OJICKTPOMArHUTHBIC KoJIeOaHHSI.




[lepemennbiii Tok. CUHYCOMIATIBHBIA IEPEMEHHBIN

5.1.8
TOK.
MomHoCTh MepeMEHHOr0 TOKa. AMIUTUTYJHOE H
519 JNefiCTBYIOIIEE 3HAYEHHNE CUIIbI TOKA U HATIPSKEHUS
Tpanchopmarop. I[IpousBoncTBo, Tmepenada
norpebieHue ANEKTPUUYECKOM SHEpPTUH.
OKOJIOTUYECKME  PUCKM  IpU  MPOU3BOJACTBE
>1.10 3IEKTPUUYECKOMN SHEPTUH. Kynerypa
UCIIOJIb30BaHUS AJIEKTPO3HEPTUHU B IOBCEIHEBHOM
KU3HU
Texuuueckue yCTpOIicTBA: ceiicmorpad,
>111 ANEKTPUYECKUI 3BOHOK, TMHUH 3JIEKTponepeaayd
[IpakTnueckue paboTHI. UccnenoBanue
3aBHCHUMOCTH IepuoJia MallbIX KosiebaHui rpy3a Ha
5110 HUTH OT JUIMHBI HUTH M Macchl Tpy3a.

HccnenoBanue NEpEMCHHOIO TOKa B MLOCIHA U3
MNOCIIEA0BATEIBHO COCAUHEHHBIX KOHACHCATOopa,

KaTYyIIKH U pe3ucTopa

5.2

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

521

MexaHn4ecKkue BOJIHBI, yCJI0BUsA




pacnpocTpaHeHusl. [Mepuop. CkopocThb
pacrpocTpaHeHus U JUTMHA BOJHBI. [lomnepeunsbie u

IpOAOJIbHBIC BOJIHEBL

5.2.2

Wutepdepentst U audpaximuss MeXaHHYECKUX

BOJIH

5.2.3

3Byk. CkopocTb 3ByKa. I'poMKocTh 3ByKa. Bricora

toHa. TemOp 3Byka

524

DONEeKTPOMarHUTHHIE BOJIHBL. YCJIOBUS H3JIy4EHUs
JJIEKTPOMAarHUTHBIX BOJH. B3anMHasg opueHTanus
BEKTOpPOB E, B ¥ v B 3JIEKTPOMarHuTHOM BOJIHE B

BaKyyMme

5.25

CBolicTBa 3JIEKTPOMarHUTHBIX BOJH: OTPa)XXCHHE,
MIpeIoMJIEHHE, noJisipu3anus, nudpakimys,
uHTepdpepenisa. CKOpOCTh  3IEKTPOMArHUTHBIX

BOJIH

5.2.6

[[Ikana »1eKTPOMArHUTHBIX BOJH. [IprMeHeHue

QJICKTPOMATHUTHBIX BOJIH B TEXHUKE U 6BITy

5.2.7

HpI/IHI_II/IHLI pagnuocCBA3n n TCICBUACHUA.
Panﬂonoxaum{. 3J'ICKTpOMaF HUTHOC 3arpAa3HCHUC

OKpY>Karolllen cpebl




Texnuueckue YCTPOMCTBA: MY3bIKaJIbHbIE

HHCTPYMCHTBI, YJIbTPAa3BYKOBAasA AWMArHOCTUKA B

>28 TEXHUKE M MEAWLUHE, pajgap, paJuONpUEMHUK,
TeJIEBU30p, aHTeHHa, Tenedon, CBY-neus
OIITUKA
[IpsMonuHeiHOE paclpoCTpaHEHHE CBeTa B
531 otHOpOHOM cpene. JIyu ceTa
OtpakeHue cBeTa. 3aKOHbl OTPAXKEHMsI CBETA.
232 [Noctpoenne n300paskeHHi B IIIOCKOM 3epKajie
[Ipenomnenne cBera. 3aKkOHbI MPENOMIICHUS CBETa.
>33 AGCOMIOTHBIH 10Ka3aTeN b MPeToMICHHUS
53 £34 [TomHoe BHyTpeHHeEe oTpaxkenue. lIpenenbHbI yrou
MOJTHOTO BHYTPEHHETO OTPasKeHUs
Hucnepcus cera. ClloxHBII cocTaB 0€1I0ro cBeTa.
5.35
IIBer
CoOuparonme M pacceuBaronive JMH3bL. ToHKas
nuH3a. DOKYCHOE PAacCTOSHUE W ONTHUYECKas CUIla
5.3.6 TOHKOM JsmH3bl. [locTpoenue wu300pakeHHl B

COOMpAIOIIMX U paccenBaroIux juH3ax. dopmyia

TOHKOM JIMH3BI. Y BeJIMUCHHE, TaBacMOe JTUH30M




5.3.7

[Ipenensr TPUMEHUMOCTH TEOMETPUUYECKON ONTUKH

Wutepdepenmus cBera. KorepeHTHbIE HCTOYHHUKH.

VcaoBus Ha6J'II-OI[eHI/ISI MaKCUMYyMOB 1 MUHUMYMOB

>38 B  HMHTEP()EPEHIMOHHOM KapTWHE OT  JBYX
cuH(a3HbIX KOT€PEHTHBIX HCTOUHUKOB
Judpakuus cBeta. JludpakumoHHas peméTka.
VYcnoBue HaOMIOAEHNS TIaBHBIX MaKCUMYMOB IIpU
239 NaJ€HUM  MOHOXPOMATUYECKOIO0  CBETa  Ha
TUGPAKIUOHHYIO PEHIETKY
5.3.10 [Tonsipusanus ceeta
Texnuueckue YCTPOMCTBA: OYKH, aIyna,
¢doroanmnapar, IIPOEKIIMOHHBIN anmapar,
>311 MHKDPOCKOII, ~ TEJECKOIl, BOJOKOHHas  OINTHKA,
TU(ppaKIMOHHAS peIIETKa, MOJIIPOU
[Ipaktuyeckue pabotTel. M3MmepeHue mokazaresns
5312 MIPEIOMIICHUS. HccnenoBanue CBOMICTB

H306pa)KeHPII>i B JIMH3ax. Ha6J’IIO,Z[eHI/Ie AUCIICPCUH

CB€Ta

BJIEMEHTHI CIIELHAAJILHON TEOPUU OTHOCHUTEJILHOCTHU

6.1

FpaHHHLI MNPpUMCHUMOCTHU KJ1acCHYeCKOM




MCXaHHKH. HOCTyJIaTbI TCOpHUU OTHOCHUTCIBHOCTH!
HWHBApUAHTHOCTL MOAYJII CKOpPOCTH CBE€Ta B

BaKyyMe, IPUHIUIT OTHOCUTEIbHOCTH DUHIITEHHA

OTHOCUTENBHOCTh OIHOBPEMCHHOCTH. 3aMeI[JI€HI/I€

02 BPEMEHH U COKPAILEHUE JITTMHBI
6.3 DHeprus U UMIyJIbC CBOOOIHOM YaCTHIIBI
CBsi3b Macchl ¢ SHEPrUei U UMITYIHLCOM CBOOOTHON
0.4 YaCTHUIIbl. DHEPTHUA MOKOsI CBOOOTHON YaCTHIIBI
KBAHTOBAS ®U3UKA
SJIEMEHTbBI KBAHTOBOM OIITUKU
®oronsl. opmyna [Inanka cBs3u sHepruu GotoHa
rid C €ro YacToTOl. DHEPrus U UMITYIbC (POTOHA
OtkpeiTue u uccinenopanue pororpdexra. OnbITHI
12 A.T'. CtoneroBa. 3akoHbl poTodPdexra
VpaBHenue OiHmTeHa A poTodddexrTa.
713 «KpacHas rpanuna» Gotodrddexra
7.14 Hasnenune cBera. OnwiTel [1.H. JIebenena
7.15 XUMHYECKOEe IeUCTBUE CBETA
7.1.6 Texanveckue YCTpOMCTBA: (dhoTodEeMEHT,




(doTonaTunk, comHeYHas OaTapesi, CBETOIUO]T

CTPOEHUME ATOMA

Mopnens aroma Tomcona. Onbitel Pesepdopaa mo
7.2.1 MCCIIEIOBAHUIO CTpoeHus aToma. [lnanerapnas

MOACIIb aTOMa

[Toctymarer bopa. WM3nyueHune u IOIVIOLICHUE

(I)OTOHOB Ipu nepexoac aroma € OAHOI'0 YPOBHHA

122 SHepruu Ha Apyroil. Buasl cnektpoB. Cnoektp
YPOBHEU 3HEPrUM aTOMa BOJOPOAA
BonnoBsie cBoiicTBa yactuil. Bomubl ne bpoiins.
7.2.3 KopnyckynsipHo-BoirHOBOH ayanusMm. Judpakmus
3JIEKTPOHOB Ha KpHUCTAJlIaxX
CrnoHTaHHOE U BBIHYXKIEHHOE  H3JIyYCHHE.
724 YCTpoiicTBO U NPUHIUTI pabOTHI 1a3epa
TexHuueckue yCTpONCTBA: CHEKTPAJIbHBIN aHAIU3
725 (CTIEKTPOCKOI), Ta3ep, KBAHTOBBIH KOMITBIOTED
196 [IpakTnueckue paboTHI. Habmonenue

JINHENYaToro CIICKTpa

ATOMHOE A1PO

7.3.1 MeTtopl HaOI0eHUS u perucTpaniu




OJICMCHTAPHBIX YaCTUIL]

7.3.2

OtkpeiTue panguoaktuBHOCTH. OmnbITE Pesepdopaa
0  ONpEAEJCHHUI0O  COCTaBa  PaJUOAKTUBHOTO
n3nydenus. CpoiictBa amnbda-, Oera-, ramma-
u3Iy4yeHus. BrnusHue paguoakTUBHOCTU Ha KUBBIE

OpraHu3MBbI

7.3.3

OtkppiTue mpoToHa | HeWltpona. HykioHHas
monens snpa I'elizenOGepra — lBaneHko. 3apsin

sapa. MaccoBoe uncio saapa. U3o0Tomsl

7.3.4

Anbda-pacnaa. DJIEKTPOHHBIA W TO3UTPOHHBIN
Oera-pacma. lNamma-usnyuenue. 3akoH

PaaAMoaKTUBHOIO pachaaa

7.3.5

DHeprus CBA3U HYKJIOHOB B sifjpe. SIIepHbIE CUJIBI.

JledexT maccol sapa

7.3.6

HI[epHLIe peaKkmuu. ILCHGHI/IG N CUHTC3 A1CP

7.3.7

Snepuslii  peakTtop. TepMOsIIEpHBIA  CHUHTE3.
[Ipo6nembl ¥ MEpCIEeKTUBBl SACPHONH IHEPTreTHKH.

DKOJIOTHYECKHE aCMEKThI sIIE€PHON IHEPTeTUKHU

7.3.8

OneMeHTapHble 4dacTulbl. OTKPBITHE IO3UTPOHA.

qDYH,Z[aMCHTaHLHLIC B3aHMOJCHCTBUS




7.3.9

TexHudeckue yCTpOWCTBA: JO3UMETP, Kamepa

Bunbcona, sinepHblil peaktop, aToMHasi 6oM0Oa

7.3.10

[Ipaktuueckue paboTsl. MccnegoBaHue TpPEKOB

gacTull (1o TOTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3UKU

8.1

Bun 3Bé3mHOrO HebOa. Co3Be3nusi, spKue 3BE3JBI,

IIIaHCThI, UX BUAUMOC ABHKCHHC

8.2

Conneunas cucrema. [lmaHeTsl 3eMHOM TPYIIIIBI.
IImaneTeI-THTAHTEI U HX CIIYTHUKH, KapJIUKOBLIC

mraHeTsl. Mansie Tena CoJIHEYHOM CHCTEMBI

8.3

Connue, ¢dotochepa u armocdepa. ConHeuHas

AKTUBHOCTbH

8.4

Hcrtouynuk sneprun CosHua u 3BE371

8.5

3BE3/1bI, MX OCHOBHBIE XapaKTEPUCTHUKU: Macca,
CBE€TUMOCTD, pa)myc, TeMnepaTypa, X B3aUMOCBA3b.
JlnarpaMMa «CIeKTpaJibHBIA KIJIACC — CBETUMOCTBY.
3BE3/1BI TVIABHOM IOCIIEOBATEILHOCTH. 3aBUCUMOCTE
«Macca — CBETUMOCTBbY» JUIS 3BE3N  IJIaBHOM

TIOCIICA0BATCIIBHOCTHU

8.6

###Par###BuyTpeHHee CTpOEHHE 3BE3I.




COBpeMeHHBIC MPCACTABJICHUA O IMPOHUCXOXKACHUN U

sposrrory CoJHIA 1 3BE3/1. ITarbl )KU3HH 3BE3]]

8.7

Mueunbii [Iyte — Hama [Namaktuka. CnmpanbHas
CTpyKTypa l'anakTuku, pacrpeneiaeHue 3BE31, raza
u npuid. [lonoxkenne u pamwxenue ConHIa B
lanaxTuke. Ilnockas u ceprueckass mOACHCTEMBI

["anakTuku

8.8

Tunel ranaktuk. PaguoranakTuku u KBa3apkhl.

UYEpHble ABIPHI B s1Ipax rajJakTHK

8.9

Bcenennass. Pacmmpenne Bcenennoit.  3akoH
Xabb6na. Paz6eranue ranaktuk. Bospact u panuyc
Bcenennoii, Teopus bonbmioro B3psiBa. Mojenb

«ropsiuer Beenennoi». PennkroBoe nsnyueHue

8.10

MacumraGHast CTPYKTYypa Bcenennon.
MeraranakTuka. Hepeménnsie po0sIeMbI

ACTPOHOMUHU




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA
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®dusuka. 10 knacc: I'.5. Msakumes. b.b. byxosues, H.H. Corckuii u npyrue, AKIIMOHEPHOE 00IIIECTBO

«M3parensctBO «IIpocBenieHne»

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET






