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HOACHUTEJBHASA 3AIINCKA

IIporpamMma no ¢u3uke 6a30BOro ypoBHS Ha YPOBHE CPEAHEr0 OOILEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE MOJIOKEHUI U TpeOOBaHUM K pe3yibTaTaM
OCBOEHHSI OCHOBHOW 00pa30BaTeNbHOM MporpaMMel, npeactaBieHHbix B ®I'OC
COO, a Taxxe ¢ yuéroM denaepaibHOl pabodeil MmporpaMmbl BOCIUTAHUS U
KOHLEMNIMK IIpenofaBaHus yueoHoro npeamera «Pusuka» B 00pa3oBaTeNIbHbBIX
OpraHU3aUIX Poccuiickon Oenepanuu, peanu3yommx OCHOBHEIE
oOpa3oBaTeyibHbIE IPOTPAMMBI.

Copepxanue mporpamMmbl MO (U3MKE HAMpaBiIeHO Ha (HOPMUPOBAHHE
€CTEeCTBEHHO-HAyYHOU KapTUHbI Mupa oOydaronmuxcs 10-11 kmaccoB mpu
oOyueHnun wux (¢u3uke Ha 0a30BOM ypPOBHE Ha OCHOBE CHCTEMHO-
JeSTeNIbHOCTHOrO  moaxoxa. llporpamma 1o  (uU3MKE  COOTBETCTBYET
tpedboBanusiM PI'OC COO K IUIAHUPYEMBIM JIMYHOCTHBIM, IMPEIMETHBIM U
MeTanpeIMETHBIM pe3yJibTaTaM O0yUeHHs, a TAKXKe YUYUThIBAET HEOOXOJUMOCTh
peaiM3alui  MEXIPEAMETHBIX CBSI3ed (U3UKH C €CTECTBEHHO-HAYYHBIMU
y4eOHBIMU IIpeniMeTaMu. B HEll onpenensioTcs OCHOBHBIE LIEU H3y4EHUs
(¢u3MKN Ha ypOBHE CpeAHero odiero oopa3oBaHus, MIIAHUPYEMbIE PE3yIbTaThl
OCBOEHHUSI Kypca (PM3MKH: JHMYHOCTHBIE, METalpeAMETHbIE, NMpeaMeTHbIe (Ha
0a30BOM ypOBHE).

ITporpamMma 1o (pusMKe BKIIOYAET:

e IUIAHMpPYEMBbIE pE3yJbTaThl OCBOEHHUS Kypca (QU3MKM Ha 0a30BOM

YPOBHE, B TOM YHCJIE PEAMETHBIE Pe3yIbTaThl 110 TOAaM 00yUEeHHUS,;

e conepkaHue yueOHoro nmpenmMera «Pusnka» mo rogam o0yueHusl.

®dusuka Kak Hayka o HauOoisiee OOLIMX 3aKOHAX MPHUPOABI, BbICTyHas B
KayecTBE Yy4eOHOro MpeAMeTa B IIKOJIE, BHOCUT CYILECTBEHHBIM BKJIaJ B
cucteMy 3HaHUH 00 okpyxkatomem wmupe. LkombHBIA Kypc QUMK —
CUCTEeMOOOpa3yIoOIMii 171  €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEIMETOB,
IIOCKOJIBKY (PU3MYECKHE 3aKOHBI JIEKaT B OCHOBE IPOLIECCOB U SIBJICHMI,
M3y4aeMbIX XHUMHEH, Ouosioruen, ¢Gpu3ndeckod reorpadueid u acTpOHOMUEH.
Hcnonp30BaHue M aKTUBHOE NPUMEHEHUE (PU3NYECKUX 3HAHUN ONIpEIeIser
XapakTep M pa3BUTHE PA3HOOOPA3HBIX TEXHOJOTMM B cepe >HEpPreTukH,
TPAHCIIOPTa, OCBOCHMSI KOCMOCA, IMOJTYYEHUSI HOBBIX MAaTEPUAJIOB C 3aIaHHBIMU
cBoMcTBaMH M Apyrux. HM3ydeHwe ¢Gu3MKM BHOCUT OCHOBHOM BKJIaa B
(opMHpOBaHHE €CTECTBEHHO-HAYYHOM KApTUHBI MHpa OO0y4arolluxcs, B
(¢opMupoBaHHEe YMEHHM NPUMEHATh HAy4YHbI METOJ TMO3HAHWUS TpHU
BBITIOJTHEHUH UMHU yUEOHBIX HCCIIET0BaHUM.



B ocHOBy kypca ¢usukm st ypOBHsSI CpEIHEro OOIero oOpa3oBaHUs
MOJIOKEH Psifi UAEH, KOTOPhIE MOXHO pacCMaTpuBaTh KaK HPUHIHUIBL €ro
OCTPOECHHUSI.

Hoes yerocmuocmu. B COOTBETCTBUU C HEW KypC SBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COJIEPKUT MaTepHall U3 BCEX pa3lesioB (PU3UKU, BKIIOYAET
KaK BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOM (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUU C HEW MaTepuan Kypca (U3UKH
o0beMHEH BOKpYr ¢u3Mueckux Teopuil. Beaymum B Kypce sBiseTcs
(dbopMupoBaHNE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpUH, BEIIECTBE U
ToJIe.

Hoes cymanumapuzayuu. E€ peanuzanus NpearonaraeT HUCIOIb30BaHHUE
I'YMAaHUTAPHOTO MOTEHIMANa (U3UUYECKON HayKH, OCMBICICHUE CBSI3U PA3BUTHUS
¢u3uKd ¢ pa3BUTHEM OOIIECTBA, a TaKXE C MHUPOBO33PEHUYECKUMHU,
HPaBCTBEHHBIMU U YKOJIOTHICCKUMHU MTPOOTIEMaMHU.

Hoes npuxnaonoii nanpasnennocmu. Kypc @u3MKuM mpenmosiaraer
3HAKOMCTBO C IIMPOKUM KPYIrOM TEXHUYECKHMX M  TEXHOJOTHYECKUX
IPUIOKEHUI N3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes »sxonoeuzayuu peanusyercsi MOCPEICTBOM BBEICHHS SJIEMEHTOB
COJIEp)KaHus, MOCBSIIEHHBIX OSKOJOTHYECKHM MpoOjieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH M TEXHOJIOTHH, a TaKKe OOCYKICHUS
npoOJjeM  palMOHAIBHOIO  NPUPOAOIONB30BAHUS M SKOJOTMYECKOH
0€30MacHOCTH.

CrepKHEBbIMU 3JIEMEHTAMHU Kypca (PU3UKU HAa YPOBHE CPEIHEro OOIIero
oOpa3oBaHUs ABJSAIOTCS (u3nUeckue Teopuu (GopMUpOBaHUE MPEICTABICHUNA O
CTPYKTYp€ MOCTPOCHUS PUZNYECKON TEOPHUH, pOJid (PyHAAMEHTAIbHBIX 3aKOHOB
M TPUHIMIIOB B COBPEMEHHBIX MPEJCTABICHUSAX O MPUPOJE, TpaHULIAX
MPUMEHUMOCTH TEOpHUM, IJsl ONHCAHUS ECTECTBEHHO-HAYYHBIX SIBIICHUN U
MIPOIIECCOB).

CucTeMHO-eSTENIbHOCTHBI TOIX0J B Kypce (U3MKH peanu3yercs
MPEXKJIE€ BCETO 3a CUET OpPraHu3alMd SKCHEPUMEHTAJIBbHOW AEATEIbHOCTH
oOyyvatouuxcs. [ns 6a3oBoro ypoBHs Kypca (PU3MKH — 3TO HUCIOJIb30BAaHUE
CUCTEMBI (DPOHTANILHBIX KPATKOBPEMEHHBIX IKCIIEPUMEHTOB U JIaDOPATOPHBIX
paboT, KOTOpble B TporpamMme Mo (u3uke OOBEAUHEHBI B OOIIWN CIHCOK
YUYEHUYECKUX TMPaKTUUYECKUX paboT. BeineneHne B yKa3aHHOM IEpEYHE
71a60paTOPHBIX PadOT, MPOBOAUMBIX JJIsi KOHTPOJS U OLUEHKH, OCYILECTBISAETCS
yYaCTHHUKaMU 0O0pa3oBaTeIbHOIO IMpollecca HUCXOoAsd U3  OCOOEHHOCTEU
IJIAHUPOBAaHMS M OCHaIlleHHs kaOuHeta (usuku. IIpm 3TOM obOecmeunBaeTcs
OBJIAJICHHE OOYYArOIIMMUCS YMEHHUSIMH TPOBOJUTH KOCBEHHBIE H3MEPEHUS,



MCCJIEIOBaHMs 3aBUCUMOCTEN (PU3NUECKUX BETUYMH U MOCTAHOBKY OIMBITOB IO
MPOBEPKE MPEITIOKEHHBIX TUIIOTE3.

Bonbioe BHUMaHuE yAENsSeTCS PELICHHIO PAcUETHBIX M KaueCTBEHHBIX
3agad. [Ipu 3ToM 17151 pacy€THBIX 3a7a4 MPUOPUTETOM SABISIOTCS 3a7a4u C SBHO
3aJJaHHOW (DU3MUECKON MOJENbl0, MO3BOJISIONINE TMPUMEHATh H3yUYCHHBIE
3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOTO pa3jeiia Kypca, TaK U UHTErpupys
3HAHUS U3 pasHbBIX pas3zaenoB. Jlyg KauecTBEHHBIX 3a/ady MPUOPUTETOM
SBIISIIOTCSL 3aJaHUsl Ha OOBSACHEHHE MpOTeKaHUs (U3NYECKUX SBICHUH WU
MPOIIECCOB B OKPY’KAIOIIEH >KU3HU, TpeOyroimue BbiOOpa (puznueckoil Mojenu
JUIS CUTYallUU IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TtpeboBanmsimu DPI'OC COO k wmarepualibHO-
TEXHUUECKOMY OOECIEUCHHI0 y4eOHOro mpoiiecca 0a30BBI ypOBEHb Kypca
¢u3uKy Ha YpPOBHE CpeaHero oOmero oOpa3oBaHUS JOJDKEH M3ydaTbCs B
YCIIOBUSIX MPEIMETHOr0 KabuHeTa (PU3UKU WU B YCIOBHUSIX MHTETPUPOBAHHOTO
KaOuMHeTa MpPEJAMETOB ECTECTBEHHO-HAYYHOro Iukia. B kaOunere Qusuku
JIOJDKHO OBITh HEOOXOAMMOE JTabopaTopHOe O0OpYyIOBaHHE JIsi BBITOJHEHUS
yYKa3aHHBIX B TporpamMMme 1o (PHU3UKE YYCHHUYECKUX MPAKTHUECKUX pPadoT U
JIEeMOHCTpaIlMOHHOE 000pYAOBaHUE.

JleMoHCTpannoHHOE 00OpyaoBaHue (HOPMUPYETCS B COOTBETCTBUU C
NPUHIIMIIOM MUHUMAJIbHOW JIOCTATOYHOCTH U OOECIIEYMBAET IOCTAHOBKY
MEePEUNCICHHBIX B MporpaMMe Mo (U3MKE KIIOYEBBIX JEMOHCTpAalUN is
HCCIIEIOBAaHMUSI M3Y4YaeMbIX SIBJICHUH M  TPOLECCOB, HMIHMPUYECKUX U
(yHIaMEeHTaNbHBIX 3aKOHOB, MX TEXHUUECKUX MPUMEHECHHA.

JIaGopatopHoe 000pyIOBaHHE I YYEHHYECKUX MPAKTUYECKUX pPadoT
dbopMupyeTcsi B BUJIE TEMATUYECKUX KOMIUIEKTOB U O0OECIIEUNBAETCS B pacuére
OJHOTO KOMIUIEKTa Ha JByX oOyuarommxcs. TeMaTHuecKue KOMIUICKTHI
7a00paTOPHOTO OOOPYJOBAaHUS JOJKHBI OBITH MOCTPOCHBI Ha KOMIUIEKCHOM
MCIIOJIb30BaHUHU aHAJIOTOBBIX U U(POBBIX MPUOOPOB, a TAKKE KOMITbIOTEPHBIX
M3MEPUTENIbHBIX CUCTEM B BHJI€ U POBBIX Ja00paTOPUIA.

OCHOBHBIMU 1IENIAMU U3Y4YeHUS (PU3UKU B 00IIIEM 00pa30BaHUU SBISIOTCS:

o (dopMHUpOBaHHE HMHTEpECa U CTPEMJICHHUS OOyYaromuXcs K HAayYHOMY
M3yUEHHUIO MPHUPOJBI, Pa3BUTHE WX HWHTEIUIEKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEIA;

e pa3BUTHE TPEACTABICHUI O HAYYHOM METOJ€ TMO3HAaHUA W
dbopMHUpOBaHHE UCCIEAOBATEIBCKOTO OTHOIIGHUS K OKPYXKAIOIIUM
SIBIICHUSIM;

o (opMHUpOBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysbTara H3y4YeHHS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKU;



dbopMupoBaHUEe YMEHUW OOBSICHATH SBICHUS C HCIOJIH30BAHUEM
(U3UYEeCKUX 3HAHWUN U HAYYHBIX JIOKA3aTeNbCTB;

(dbopMupoBaHUE MPEACTABICHUN O PO PU3MKH I PA3BUTHUS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHA.

JlocTHKeHHE TUX IIeJIel 00eCcTieunBaeTCsl PeIICHUEM CIISAYIOIINX 3a1a4 B
mpoIiecce u3ydeHus Kypca (M3MKHA Ha ypOBHE CPEAHETO 00IIero 00pa3oBaHums:

npuoOpeTeHrue  CUCTeMbl  3HaHUKW 00  o0mux  QusnuecKkux
3aKOHOMEpPHOCTSIX,  3aKOHaX,  TEOpHUsAX,  BKJIKOYAs  MEXaHHKY,
MOJIEKYJIIDHYIO (PU3UKY, 3JIEKTPOAMHAMHUKY, KBAaHTOBYIO (GU3HKY U
AJIEMEHTHI acTPODU3HKY;

dbopMHUpOBaHHE YMEHUW TPUMEHATh TEOPETHUUYECCKUE 3HAHWS IS
OOBbsACHEHHS] (PU3WYECKHX SIBICHUW B MPUPOJAE U JJIA TPUHATUSA
IPAKTUYECKUX PEIICHUHN B MOBCEIHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB pEIIeHUs PAa3IUYHBIX 337a4 C SBHO 3aJaHHOU
(bU3UYEeCKOW MOJENbI0, 3a7ad4, MOJPa3yMEBAIOIINX CAMOCTOSTEIHHOE
co3nganue GU3NIECKOU MOJIENH, aJIEKBATHON yCIIOBUSIM 3a]a4H;
NOHUMaHUE (PU3NYECKUX OCHOB U MPHUHIIMIOB JCHCTBUS TEXHUYECKHUX
YCTPOMCTB UM  TEXHOJOTMYECKUX IMPOIECCOB, HUX BIMUSIHUS Ha
OKPY’KaIOILYIO CpeAy;

OBJIAJICHUE METOJaMU CaMOCTOSTEIILHOTO TIJIAHUPOBAHUS U TIPOBEICHUS
(bU3HYECKUX IKCIIEPUMEHTOB, aHAIM3a U UHTEPIpETAlK HHGOpMALIIH,
onpeeeHus JOCTOBEPHOCTH MOTYYEHHOTO pe3yJibTaTa;

CO37JaHME  YyCJIOBUWA I Pa3BUTHS ~ yMEHUH  MPOEKTHO-
HCCJIEI0BATENIbCKOW, TBOPUECKOU JIESITETbHOCTH.

Ha u3ydenue ¢usuku (6a30Bblii ypOBEHb) Ha YPOBHE CpPEIHErO OOIIEro
obpazoBanus orBoauTcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HEJIEINIO),
B 11 kacce — 68 yacoB (2 yaca B HEZIEINIO).

[Ipennaraemelii B mporpamMme Mo (u3uKe NepeyeHb JaOOpaTOpHBIX U
MPAKTUYECKUX pabOT SABISETCS PEKOMEHJOBAHHBIM, YUYUTENb JIe€JaeT BBIOOp
poBeaeHUsT 1a00paTOPHBIX PabOT W OMBITOB C YYETOM WHAMBHYaIbHBIX
0COOEHHOCTEH 00yYarOIIMUXCS.



COILEPKXAHUE OBYUYEHUA
10 KITACC

Pa3nen 1. @u3uka M1 MeTOAbl HAYYHOT'O MO3HAHUSA

®dusnka — Hayka o npupoze. HayuHble MeTObI MO3HAHUSA OKPYIKAOIIETO
Mupa. Ponp 3KCcnepuMeHTa W TEOpUHM B IIPOLIECCE ITO3HAHUSA IPUPOJBL.
DKCIIEpUMEHT B (PU3HUKE.

MonenupoBanue GuU3NYECKUX SIBICHUN U mpoueccoB. Hay4yHble TUOTE3bI.
®dusnyeckue 3aKOHbl M TEOpPUU. ['paHMIBI NPUMEHUMOCTH (DU3HMUECKHUX
3aK0HOB. [IprHIKAII COOTBETCTBUS.

Ponpb 1 mecTo ¢pusuku B OPpMUPOBAHNN COBPEMEHHON HAYYHON KapTUHBI
MHPA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroeble M IU(PPOBbIE H3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JATYHUKU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxeHue. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[Tepememnienue, ckOpocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAasi CKOPOCTh) U
YCKOPEHHE MaTepHalbHON TOYKH, X MPOECKIHMH HA OCH CHCTEMBI KOOpPIWHAT.
Ciio)xeHue nepeMeIeHUi U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE ¥ paBHOYCKOpPEHHOE MpSAMOJuHEHHOe ABMxkeHue. [ paduku
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTHU, YCKOPEHHWs, MYyTH U MepeMEIICHUs
MaTepUaIbHON TOYKHA OT BPEMEHH.

CBoOoaHOE najieHue. Y CKOpeHre CBOOOIHOTO MaJIeHUs.

KpuBonuneitHoe nBuxeHue. JIBH>KeHHE MaTepUabHOM TOYKH 10
OKPY>KHOCTH C IMOCTOSSHHOW MO MOJYJI0 CKOPOCTBIO. YTIIOBas CKOPOCTD,
nuHelHas ckopocth. [lepuon m dacrora oOpamenus. LleHTpocTpemuTenpHOE
YCKOpEHHE.

TexHuyeckre yCTpOHMCTBA M MPAKTUYECKOE IPUMEHEHUE: CIIHUIAOMETP,
JBU)KEHUE CHAPSOB, IIEMTHBIE U PEMEHHBIE TIepeadn.

Jlemoncmpayuu

Monenn CUCTEMBI OTCU€Ta, WJUTIOCTPALIMS KMHEMaTUYECKUX
XapaKTEPUCTHUK JBUKCHHUS.

[IpeoOpazoBaHue IBUKEHUI C UCTIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.



[Tanenue Ten B BO3AyXe U B pa3pEKEHHOM ITPOCTPAHCTBE.

Habmonenue nBuxkeHHs Tena, OPOLICHHOTO MO YIiOM K TOPU30HTY U
TOPU30HTANBHO.

N3mepennie yckopeHusi CBOOOIHOTO TaJeHHUS.

HanpasneHue ckopocTu pu ABUKEHUH MO OKPYKHOCTH.

Yuenuueckuui sxcnepumenm, n1abopamophvie pabomoi

N3ydyenne HEpaBHOMEPHOTO JABMIKEHHUS C  LEIbKO  ONpENECICHUs
MTHOBEHHOW CKOPOCTH.

HccnenoBanne COOTHOWIEHUS MEXIY NyTSAMH, MPONUIAECHHBIMU TEJIOM 3a
MOCJIEA0OBAaTEIbHBIE PAaBHBIE MPOMEXKYTKA BpPEMEHU IPU PABHOYCKOPEHHOM
JBWKEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOU HYIJIIO.

N3ydenune NBUKEHHUS IAPUKA B BA3KOMN )KUIAKOCTH.

N3yuenue ABMKEHUS Tea, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

IIpyammn  otHOocutensHOCTH ['ammies. IlepBeii  3axkoH  HeroTtoHa.
NuepunaibHble CUCTEMBI OTCUETA.

Macca Ttena. Cwuna. IlpuHuun cynepno3uuuv cuil. BrTopoil 3akoH
HproToHa s marepuanibHOM TOYKWA. Tpetud 3akoH HproToHa i
MaTepUAJIbHBIX TOYEK.

3akoH BcemupHoro Ttsarorenus. Cuna tsxkectu. IlepBas kocMmuueckas
CKOPOCTb.

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

Tpenne. Bunpl TpeHus (Mokos, CKoOJIbKeHHUs, kadeHus). Cuna TpeHwus.
Cyxoe Tpenue. Cuia TpeHHUs CKOJIbKEHUS U cuiia TpeHus nokos. Koadduuuent
Tpenusi. Cuia CONpOTUBIICHUS MPU JBUKEHUU Teja B )KUIKOCTU WJIU Ta3e.

[TocTynarenbHOE U BpalliaTelbHOE ABMKEHUE a0COMIOTHO TBEPIOTO Tea.

MOMEHT CHIIbI OTHOCHUTENIBHO OCU BpameHus. [limedo cunbl. YciaoBus
paBHOBECUSA TBEPAOTO TEIIA.

TexHuyeckre ycTpoCTBAa U MPAKTHUYECKOE MPUMEHEHHE: MOJIIUITHUKY,
JBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBnenune nHepuUM.

CpaBHeHHE MacC B3aUMOAECHCTBYOIIUX TE.

Bropoi 3akon HeroToHa.

N3mepenue cu.

CroxeHue CHil.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT Jehopmaliuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U NTAJICHUH.



CpaBHeHUE CUIT TPEHUS MOKOSI, KAUYEHUS U CKOJIbKEHUS.

VY cioBust paBHOBECHs TBEPAOTO Teia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomwi

N3yuenue aBMxKEHUs1 OpycKa 1Mo HaKJIOHHOW MIIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIUX B MIPYKUHE U
pPE3NMHOBOM 00pasiie, OT uX JAehOopMaIIHH.

Hccnenoanne yclioBUil paBHOBECHUsS TBEPAOrO TeJld, MMEKOUIETO OCh
BpALLCHUS.

Tema 3. 3akonvl coxpaneHus ¢ MexanHuKe

Nmnynbc MatepuanbHOW TOUKHM (T€a), CUCTEMbl MaT€pUANIbHBIX TOYEK.
Nmnynbe cuiibl U1 U3MEHEHUE UMITyJIbCa Telld. 3aKOH COXPaHEHHUS HMITYJbCa.
PeaktuBHOE ABUKEHUE.

PabGora cribl. MOIIIHOCTE CHJIBL.

Kunernyeckas sHeprus maTepuaibHOW TOYKU. TeopemMa 00 HW3MEHEHUU
KUHETUYECKOU IHEPTUMU.

[TorenunanbHas SHEprusl. [TorenunanbHas SHEprus YIIPyro
neopMUpOBaHHOM mMpyxuHBL. [loTeHIManbHas SHEprus Tena BOJMU3U
MIOBEPXHOCTHU 3EMIJIH.

[loTrenmmanpbHbie W HEMOTCHIMANbHBIE  cuibl. CBs3b  pabOTHI
HENOTEHUHAIBHBIX CUJI C U3MEHEHUEM MEXaHUYECKOW IHEPIUU CHUCTEMBI TEIL.
3aKOH COXPAaHEHUS MEXAHUYECKON IHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHUYECKHE YCTPOMCTBA U MPAKTUUECKOE IPUMEHEHUE: BOJIOMET, KOIIED,
MPYKUHHBIN IACTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

[lepexon moTeHLIMAIBHON YHEPTUH B KHHETHUECKYIO U OOPATHO.

Yuenuueckuui sxcnepumenm, n1abopamophvie pabomoi

N3ydenne aOCOMOTHO HEYNPYToOro yjaapa C MOMOIIBI0 BYX OJAMHAKOBBIX
HUTSIHBIX MasiTHUKOB.

UccnepoBanue cBsi3u pabOThl CWJIBI C M3MEHEHHEM MEXaHWYECKOU
SHEPIrUHU TeJa Ha IMPUMEPE PACTKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MoJsiekyJsipHasi Gu3nKa 1 TEPMOJIMHAMUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHbBIE TOJIOKEHUS MOJIEKYJIAPHO-KMHETUYECKOW TEOpUM U HUX
ombITHOE oOOocHOBaHWE. bpoyHoBckoe nBwkenue. Juddysus. Xapakrep



JBVKEHUS M B3aUMOJICMCTBUS 4acTUL BellecTBa. Monenu CTpOEHHs ra3oB,
KUJIKOCTEH U TBEPABIX TN W OOBACHEHHE CBOICTB BEIIECTBA Ha OCHOBE ATHX
Mojeneid. Macca u pasmepnsl Mosekys. KomudectBo BemiectBa. IlocTosiHHas
ABorazapo.

TermoBoe paBHOBecue. Temnepatypa u €€ wusmepenue. Illkana
temneparyp Llenbcus.

Mopens wuaeanbHoro ra3za. (OCHOBHOE ypaBHEHHE MOJIEKYISPHO-
KMHETHUYECKOW TEOPUH HACaNbHOro ra3a. AOCOJIOTHAS TeMIeparypa Kak Mepa
CpeaHEN KMHETHUYECKOM SHEPTrUM TEIIOBOTO ABMKEHMS vactul raza. Illkana
temneparyp KensBuna. ['a3oBele  3akoHbl. YpaBHeHue Menneneesa—
Kunaneitpona. 3akon JlanibToHa. M301mpo1iecchl B U1€aIbHOM ra3e ¢ MOCTOSIHHBIM
KOJIMYECTBOM  BellecTBa. ['paduyeckoe MpeACTaBICHUE  H30IMPOIECCOB:
n30TepMa, U30xopa, u3odapa.

TexHuyeckue yCTpOMCTBA M MNPAKTUYECKOE INPHUMEHEHHE: TEPMOMETP,
O6apomeTtp.

Jlemoncmpayuu

OnbIThl, TOKa3bIBAIOUIME TUCKPETHOE CTPOCHHME BelecTBa, QoTorpaduu
MOJIEKYJ OPraHUYECKUX COECTUHEHUI.

OmnbiTel 10 AU PY3UH KUAKOCTEN U Ta30B.

Monens OpOyHOBCKOTO TBUKECHHUSL.

Mogaens onbita LTepHa.

OnebIThI, JOKa3bIBAIOILINE CYILLIECTBOBAHHE MEXMOJIEKYJIISIPHOTO
B3aNMO/IEUCTBHSL.

Mopaenp, WuTIoCTpUpyronias IpUpoay AaBICHHUS I'a3a Ha CTEHKU COCY/a.

OnpIThl, WUIIOCTPUPYIOIIUME YPABHEHUE COCTOSHMS HWACAIBHOIO Trasa,
M30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomwi

Omnpenenenre Maccsl BO3AyXa B KJIACCHOM KOMHATE Ha OCHOBE M3MEPEHUI
00BbEMa KOMHATHI, JABJICHUS U TEMIIEPATyphl BO3/1yXa B HEH.

HccnepoBanue  3aBUCUMOCTH ~ MEXAYy  [apaMeTpaMd  COCTOSIHMS
Pa3peKEHHOrO Ta3a.

Tema 2. Ocnosvl mepmoouHamuxku

TepmoanHamuueckas cucrema. BuyTtpennss JHEprus
TEPMOJUHAMHYECKONH CHCTeMbl U CHocoObl e€ wu3MeHeHus. KonmyecTBo
TEIJIOThl U padoTa. BHyTpeHHSssi 3HEpPrusi OAHOATOMHOTO HJICaJbHOTO Tra3a.
Buael Temonepenayn: TEMIONPOBOAHOCTh, KOHBEKIIUS, U3JIyUYEHHE. Y IeJIbHAs
TEIUIOEMKOCTH BellecTBa. KOIMYECTBO TEIIIOTHI IPY TEILIONEpEAAYE.



[Tonsitue 06 ammabaTtHOM mporecce. [lepBoiii 3aKOH TEPMOJIUHAMUKH.
[IpumeHeHre epBOro 3aK0OHa TEPMOAMHAMUKHU K u3omporeccam. [ paduaeckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon TepmoauHaMuki. HeoOpaTMoCTh MPOIIECCOB B IPUPOJIE.

TerutoBele  mammuHbl.  [I[puHOMOBI  AEHCTBHS — TEIUIOBBIX — MAILIMH.
[IpeoOpa3zoBanusi SHEpPTUHM B TEIIOBBIX MammHaX. KoaddummeHT mone3noro
nerctBug TeruioBod Mamubbl. [{ukn KapHo u ero ko3ppuuueHT mosjae3Horo
JNEUCTBUA. DKOJIOTMUECKHUE MPOOJIEMbI TETIOAHEPTETUKH.

TexHuueckue yCTpocTBA W MNPAKTUYECKOE MPUMEHEHHUE: JBUTaTeNlb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOIUIHHUK, KOHTUITUOHED.

Jlemoncmpayuu

N3meHeHue BHYTpEHHEN SHEPTUM Tella MPU COBEPUICHUU PAOOTHI: BBLIET
npoOKku U3 OYyTBUIKM TMOJ JACHUCTBHEM CKATOro BO3AyXa, HarpeBaHue s¢upa B
JaTYHHOU TpyOKe myTéM TpeHUs (BUICOEMOHCTPALIHS).

W3meHeHne  BHYTpEHHEW  3Hepruu  (Temmeparypbl) Tejla  I[pHU
Terionepeaaye.

OnpiT 1o aanabaTHOMY pacCHIMPEHUIO BO3JayXa (OMBIT € BO3AYILIHBIM
OTHHBOM).

Mopenn mapoBoii TypOWHBI, JBHUTaTelsi BHYTPEHHETO CropaHus,
PEaKTUBHOTO JIBUTATENS.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomwi

N3mepenune yenbHON TEIITOEMKOCTH.

Tema 3. Azpecammnivie cocmoanusa eéeuyecmea. Dazosvie nepexoonl

[Tapoo6pazoBanue u KoHAeHcaus. Vcnapenue n kuneHue. AOGCOIOTHAS
Y OTHOCUTEIIbHAS BJIAXHOCTh BO3ayxa. HacelmeHHsld nap. Y penbHas TerioTra
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUSI OT AaBJICHHUS.

TBépnoe tenmo. Kpucramimueckue u amopdHble Tenaa. AHU30TPONHUS
CBOMCTB KpucTtamioB. JKugkue kpuctamibl. COBpEMEHHBIE MaTEepUAIb.
[InaBneHue u KpucTaJM3anus. Y neapHas TerioTta miasieHus. Cyommmanms.

VYpaBHeHue TeniaoBoro OamaHca.

TexHuueckue ycTpoHCTBa U MPAKTUYECKOE MPUMEHEHHUE: TMIPOMETP U
MICUXPOMETP, KaJIOPUMETP, TEXHOJOTUU TOJTyYEHHs] COBPEMEHHBIX MAaTEpUaJIOB,
B TOM YHCJIE€ HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACBILIEHHBIX MAPOB.

Kunenue npu noHu’E€HHOM J1aBJIICHUH.

CniocoObl u3MepeHus BIAXKHOCTH.

HabGnronenue HarpeBanust v IIaBJIeHUS KPUCTAJUTMUECKOTO BEIIEeCTBA.



JleMOHCTpanust KpUCTaJIoB.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomol
N3mepeHne OTHOCUTEIbHON BIQXKHOCTH BO3/1yXa.

Paznen 4. daekTpoanuHammnka

Tema 1. dnekmpocmamuxa

DneKkTpu3aums Tel. JJEKTpUUeCcKui 3apsid. JBa BHAA 3IEKTPUYECKHUX
3apsinoB. [IpOBOHUKM, NUAJIEKTPUKH U MOITYNPOBOJHUKU. 3aKOH COXPAHEHHS
AIEKTPUYECKOTO 3apsaa.

B3aumopeiictBue 3apsanoB. 3akoH Kynona. TodedHbI 31eKTpUYECKUI
3apsa. Dnexkrpudeckoe nose. Hanpssxk€HHOCTB dnekTpudeckoro nois. [IpuHnun
CYINEPIIO3ULINHT BJIEKTPUYECKUX TIOJIEH. Jluaun HANPSHKEHHOCTH
AIEKTPUYECKOTO TOJIA.

PaGora cun anextpocrarmueckoro moissa. [lorenmman.  Pa3HocTh
IIOTEHIHAIOB. IIpOBOOHMKM M IHAIEKTPUKHA B IJIEKTPOCTATUYECKOM IIOJIE.
Jlusnexktpruyeckast MpOHULAEMOCTb.

DIEKTPOEMKOCTb. Konnencarop. DIEKTPOEMKOCTD IIJIOCKOTO
KOHJIEHCATOpa. DHEPIus 3apsKEHHOr0 KOHAEHCaTopa.

TexHuyeckue ycTpoOWCTBAa M NPAKTUYECKOE NPUMEHEHHME: DJIEKTPOCKOIL,
ANEKTPOMETP, BJEKTPOCTaTHUECKas 3alluTa, 3a3eMJICHUE SJIEKTPONpUOOpPOB,
KOHJICHCATOP, KOIMMUPOBAJIbHBIN alIlapaT, CTPYUHBINA IPUHTEP.

Jlemoncmpayuu

Y CTpONCTBO M MPUHLINI IEUCTBUS JIEKTPOMETPA.

B3anmonenicTBre Ha3IEKTPU30BAHHBIX TEII.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TE.

[IpoBOOHUKH B AIEKTPOCTATUYECKOM MOJIE.

DnekTpocTaTHyecKas 3aluTa.

JIMDIEKTPUKH B 3JEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCAaTopa OT IUIOLIAIN
IJIACTUH, PACCTOSTHUS MEXAY HUMH U JUDJICKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATopa.

Yuenuueckuui sxcnepumenm, n1abopamopuvie pabomoi

N3mepenne 35eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toku e paznuunvix cpeoax

DJIEKTPUYECKU TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUUYECKOTO TOKA.
Nctounuku Toka. Cuna toka. [TocTosTHHBIN TOK.

Hanpsoxenue. 3akon Oma 1151 ydacTKa LEenH.



DIEKTPUYECKOE COMPOTUBJIEHUE. YJIENbHOE COMPOTUBIECHUE BEIIECTBA.
ITocnenoBarenbHOE, TAPALIEIBHOE, CMEIIAHHOE COEIMHEHNE ITPOBOHUKOB.

PaGora »snexkrpuueckoro Toka. 3akoH Jxoyns—JleHma. MoiHOCTb
AIEKTPUYECKOTO TOKA.

DIEKTPOJIBUKYIIASI CHJIA U BHYTPEHHEE COMPOTUBICHUE UCTOYHUKA TOKA.
3akoH Oma s [OJMHOW (3aMKHYTOM) »JiekTpuyeckod wenu. KopoTkoe
3aMBbIKaHHE.

DJIEKTpOHHAasT  NPOBOJMMOCTh  TBEPABIX  METAUIOB.  3aBHCUMOCTH
CONPOTHUBJIEHUSI METAILIOB OT TeEMIIEpaTypbl. CBEPXIIPOBOAUMOCTD.

DIEeKTpUYECKUM TOK B BakyyMme. CBOMCTBA AIEKTPOHHBIX ITYYKOB.

[TonympoBomauku.  CoOCTBEeHHass W TPUMECHasT  IPOBOJUMOCTH
MOJIyIIpoBOIHUKOB. CBOMCTBA p—n-niepexoaa. [lomynpoBoiHUKOBBIE TPUOOPHI.

OJEKTPUYECKU TOK B pacTBOpaxX M paciuiaBax dSIJIEKTPOJIUTOB.
DIEKTPOIUTAYECKAS JUCCOLUALIMS. DIEKTPOIIHU3.

OnekTpudeckuii Tok B razax. CaMOCTOATENbHBIA U HECAMOCTOSTEIbHbBIN
paspsaa. Monunus. [1na3sma.

TexHuyeckne yCTpONCTBA M MPAKTUYECKOE IPUMEHEHHUE: aMIIEpMETP,
BOJILTMETP, PEOCTaT, UCTOYHHUKU TOKA, DJEKTPOHArpeBaTesibHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIC MPUOOPHI, TEPMOMETP CONPOTHBIICHHS, BAaKyyMHBIN
IUON, TEPMHUCTOPHI W (POTOPE3UCTOPHI,  TMOITYNPOBOJTHUKOBBIA  JTHOI,
rajbBaHHKA.

Jlemoncmpayuu

N3MepeHne cuiibl TOKA U HAMIPSHKEHUSL.

3aBUCUMOCTh CONPOTUBJICHUS LWJIUHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
TUTIOLIA/IY MTOTIEPEYHOTO CEUEHUS U MAaTEpHUAIIA.

CmenanHoOE COeAMHEHNE TPOBOJHUKOB.

[Ipsmoe wu3MepeHue >AEKTpoABWKyLIEH cuibl. KopoTkoe 3aMblKaHuE
rajJbBaHUYECKOIO JIEMEHTA U OLICHKA BHYTPEHHETO COMPOTUBJICHUS.

3aBUCUMOCTbH CONTPOTHUBJIEHUS METAJJIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoil pa3psa 1 TpOBOAUMOCTh BO3/1yXa.

OIHOCTOPOHHSIS TPOBOJAMMOCTD AUO/A.

Yuenuueckuui sxcnepumenm, n1abopamophuie pabomoi

N3yyeHne cMENIaHHOTO COEIMHEHNS PE3UCTOPOB.

N3MepeHne aneKTpoABUKYIIEH CUJIbI HCTOYHUKA TOKA U €70 BHYTPEHHETO
CONPOTHUBJICHUSI.

Hab6nronenue snexktponusa.

MexnpeaMeTrHbie CBA3H



Nzydenne kypca ¢pusuku 6a30Boro ypoBHs B 10 kiacce oCymIecTBIsIETCS €
YYETOM COAEPKATEIBHBIX MEXIPEIMETHBIX CBA3E€H C KypcamMH MaTeMaTHKH,
OMOJIOrMH, XUMHH, Feorpaduu U TEXHOJIOTUH.

Mesicnpeomemnvle nonsimus, CBI3aHHbIE C U3YYEHHEM METOJ0B HAyYHOTrO
MO3HAHUS: ABJICHUE, HAYYHBIH (akT, TUMOTe3a, (pu3nueckas BEeIMUMHA, 3aKOH,
Teopusi, HaOJIIOCHHE, SIKCIIEPUMEHT, MOJICTUPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuka: penieHUe CHUCTEMbl ypaBHEHUM, JIMHEWHas QyHKIHS,
napabojyia, rumepobona, HMX TIpagUKd U CBOMCTBA, TPUTOHOMETPUUYECKUE
GyHKIUM: CHHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI U UX MPOECKLMU HA OCH KOOPJIHHAT,
CJIO’KEHUE BEKTOPOB.

Buonocus: MexaHuueckoe IBW)KEHHME B JKMBOM mpupone, Auddysus,
OCMOC, TEIJIOOOMEH JKMBBIX OpPraHU3MOB (BMJbl TEIJIONEPENAayYH, TEIJIOBOE
PaBHOBECHE), DIIEKTPUUYECKUE SIBJICHUS B KUBOI MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BELIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI,
MOJIb BEILIECTBA, MOJSpHAas Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJI,
KUJKOCTEN M Ira3oB, DJIEKTPUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOJIMTHYECKAs
JUCCOLMALINS, TaJIbBAHUKA.

l'eocpaghus: BIaXXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: mpeoOpazoBaHUE ABIKEHUHN C UCIIOIb30BAaHUEM MEXAHU3MOB,
y4€T TpeHUs B TEXHUKE, NMOALINIHHUKHN, MCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMIIyJbCAa B TEXHUKE (pakeTa, BOJOMET U JPYTUE), ABUraTelb BHYTPEHHEIO
CropaHus, IapoBas TypOuHa, OBITOBOM XOJIOAWJIBHUK, KOHAMLIMOHED,
TEXHOJIOTMM  TIOJy4EHHs] COBPEMEHHBIX MaTe€puajioB, B TOM  YHCIE
HAaHOMATEpPUAJIIOB, W  HAHOTEXHOJIOTMH,  3JEKTPOCTaTHYECKas  3alluTa,
3a3eMJICHUE AIEKTPONPUOOPOB, KCEpOKC, CTpYHHBIN HIPUHTED,
AJIEKTpOHArpeBaTeNIbHblE  MPUOOPBI,  JIEKTPOOCBETUTENBHBIE  IPUOOPHI,
raJlbBaHUKA.

11 KIIACC

Paznen 4. daekTpoauHammnka
Tema 3. Macnummnoe none. IneKmpomMazHUMHAA UHOYKUUA
[TocrosiHHBIE ~MarHuThl. B3auMOJEHCTBUE TMOCTOSHHBIX  MAarHHUTOB.
MaruutHoe nosie. Bexkrop MarHuTHOM MHAyKuuH. [IpuHmmMn cyneprno3unuu
MAarHUTHBIX NoJied. JInHMKM MarHuTHOM MHAyKunu. KapTrHa JIMHUKA MarHUTHOU
MHJIYKIIUU TI0JISI TOCTOSIHHBIX MarHUTOB.



MarauTHOe TMOJie MPOBOJHMKA C TOKOM. KapThHa nuHWNA HWHAYKIUU
MAarHUTHOTO TOJISl NIMHHOTO MPSIMOTO MPOBOJHUKA M 3aMKHYTOT'O KOJIBIIEBOT'O
NPOBOJHMKA, KaTymku ¢ TokoMm. Omnbeir Opcrena. BzaumoneiictBue
MPOBOJJHUKOB C TOKOM.

Cuna Amnepa, e€ MOAyJIb U HalpaBJICHUE.

Cuna JlopeHua, e€ Moayiab W HampaBlieHHE. J[BH)KEHHE 3apsKEHHOMU
YacCTHUIIBl B OJJHOPOHOM MarHUTHOM MoJje. PaGoTa cuisl Jlopenna.

SlBneHne BIEKTPOMArHUTHOM WHAYKIUU. [IOTOK BEKTOpa MarHUTHOM
UHIYKIWAHU. OJEKTPOJABWKYIIAs CUJa WHIAYKIMHU. 3aKOH AJICKTPOMArHUTHOMN
nHaykuuu Papanes.

BuxpeBoe aekTpHYecKoe Moje. DIEKTPOJBHKYLIas Cuila WHAYKIHUH B
MIPOBOJIHUKE, IBUKYIIEMCS MTOCTYATEIbHO B OJITHOPOJHOM MarHUuTHOM TIOJIE.

[IpaBuno Jlenua.

NunykTUBHOCTh. SIBJEHHME CaMOUHAYKIMU. OJIEKTPOJBIXKYILIAS CHUJIa
CaMOMHIYKIIUU.

DHeprusi MAarHUTHOTO MOJISI KATYLIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHUYecKre yCTPOHCTBA M TPAKTUUECKOE TMPUMEHEHHUE: MOCTOSHHBIE
MArHUThl, JEKTPOMATHUTHI, AJIEKTPOJBUIATENb, YCKOPUTEIN 3SJIEMEHTAPHBIX
YaCTHL, UHIYKIIMOHHAS I1€Yb.

Jlemoncmpayuu

OmnbIT Opcrena.

OTKJIOHEHHE JIEKTPOHHOTO IyYKa MAarHUTHBIM TTOJIEM.

JIvHUYM MHIYKIMHA MAarHUTHOTO TIOJISL.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cumbl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SBneHune 3JIeKTPOMAarHUTHOM WHIYKIIHH.

IIpaBuino Jlenna.

3aBUCUMOCTh  DJIEKTPOJBIKYIIEH CHJIbl HMHAYKIMH OT CKOPOCTHU
W3MEHEHHUS] MAarHUTHOTO MOTOKA.

SIBrieHUE CAaMOMHTYKIIUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomoi

N3yyeHne MarHuTHOTO MOJIs KATYIIKH C TOKOM.

HccnenoBanue AelcTBYSI MOCTOSSHHOTO MAarHUTa Ha paMKY C TOKOM.

UccnenoBanue sBiIEHUS 2JIEKTPOMATHUTHON UHAYKIIHH.

Paznea 5. Kosie0anus ¥ BOJIHBI



Tema 1. Mexanuueckue u 31eKmpoMazHUMHbIE KONEDAHUA

KonebGarenbnas cucrema. CBOOOJHBIE MEXaHHUYECKHE KOJICOAHHUS.
I"apmonuueckue kosnebanus. [lepuon, yacrora, amrutyaa u ¢asza KojaecOaHuM.
[IpyxuHHBIN MAasITHUK. MaremaTudecKui MAasiITHUK. YpaBHeHHE
rapMOHUYECKUX KosieOanuii. [IpeBpaiieHue »HEPruM MpU TAPMOHUYECKUX
KOJICOaHUSX.

Koneb6arenbubiii koHTyp. CBOOOIHBIE 3JEKTPOMArHUTHBIE KOJEOAHHS B
UJCATBHOM KOJEOaTeIbHOM KOHTYpe. AHAJOTUs MEXAY MEXaHUYECKUMU U
ANEKTPOMArHUTHBIMU KosieOanusmu. dopmyna Tomcona. 3akoH cCOXpaHEHHS
OHEPTUU B UJICATHHOM KO0JIEOATEILbHOM KOHTYPE.

[IpeacraBnenne 0  3aryxalomux  KojieOaHUSX.  BBIHYXICHHbBIE
MexaHudeckue KosieOanus. Pe3oHaHc. BBIHYXXIEHHBIE 3JIEKTPOMArHUTHbBIE
KOJIe0aHMUsl.

[lepemenHnblii TOK. CUHYCOMJANbHBIA NEPEMEHHBIA TOK. MOIIHOCTh
MEPEMEHHOr0 TOKa. AMIUIMTYJIHOE U JEUCTBYIOLIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKeHUSL.

Tpancdopmarop. [IpousBoactso, nepegaya  H“ norpedieHue
ANEKTPUYECKON DHEPrUM. OKOJOTMYECKUE PUCKH TIPU  MPOU3BOJCTBE
anekTposHepruu. KynbTypa HCHOJIb30BaHUS 3JIEKTPOIHEPIUU B MTOBCEIHEBHOM
KU3ZHU.

TexHuyeckue ycTpoucTBa M MPAKTUYECKOE MPUMEHEHHE: AJIEKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, IMHUU DJIEKTpOIIepe1ay.

Jlemoncmpayuu

UccnenoBanue mapamMeTpoB KoieOaTenbHON cHUCTeMbl (NIPYKUHHBINA WITH
MaTeMaTUYECKUI MAsSTHHK).

Habmronenue 3aryxaromux KojieOaHHi.

UccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Hab6nronenue pe3onanca.

CBOOOTHBIE AIEKTPOMATHUTHBIE KOJICOAHUS.

OcuumiorpaMMsl (3aBUCUMOCTU CHJIBI TOKA W HANPSDKEHHUS] OT BPEMEHHM)
JUTSI JIEKTPOMArHUTHBIX KOJIEOAHUH.

Pe3onanc mnpu mnocnenoBaTeNbHOM COEAMHEHWH PE3UCTOPA, KaTyIIKU
MHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopens TMHUY NEKTPOIEPENAYH.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomwi

HccnepoBanue 3aBUCMMOCTH MEpUOIA MaJbIX KOJIEOAHUU rpy3a HAa HUTHU
OT JJIMHBI HUTHU U MAcChI Ipy3a.



HccnenoBanne mnepeMEHHOr0 TOKA B LENM W3 IOCIEI0BATEIBHO
COEAMHEHHBIX KOHAEHCATOPa, KATYLIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMACHUMHbBIE 60JIHbL

MexaHnueckue BOJIHBI, yclIoBHsS pacnpoctpanenus. Ilepuon. CkopocTh
pacrpocTpaHeHus W JJauHa BOJIHBL. [lomepeuHble W TPOAOJBHBIE BOJIHBI.
WnTtepdepentus u qudpakius MEXaHUYECKUX BOJIH.

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

DJIEKTPOMAarHUTHBIE BOJIHBI. YCIJIOBHSI H3JIYyYEHHS DJIEKTPOMArHUTHBIX
BOJIH. B3anmHas opueHTtanus BekTopoB E, B, V B ajiekTpoMarHuTHONW BOJHE.
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPAXEHUE, MPETOMIIEHUE, TTOISpU3aLIMS,
mudpaknus, uarepdeperimsa. CKOpoCTh IEKTPOMAarHUTHBIX BOJIH.

[IIxana 3JIeKTPOMarHUTHBIX BOJIH. [[puMeHEHNE ANEKTPOMArHUTHBIX BOJIH
B TEXHUKE U OBITY.

[TpuHIMTIBI pauOCBSI3U U TeNeBUAeHUS. Paninonokanusi.

DIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuyeckue yCcTpOilCTBA M MPAKTHUYECKOE MPUMEHEHHE: MY3bIKAJIbHbIC
MHCTPYMEHTHI, yJIbTPAa3BYKOBasi JUAarHOCTUKA B TEXHUKE W MEIULIMHE, pajzap,
paauonpuEéMHHUK, TEIEBU30p, aHTeHHa, Tesiepor, CBYU-neus.

Jlemoncmpayuu

OO6pazoBanue 1 pacIpOCTPAHEHUE MOMEPEUHBIX U MPOAOIbHBIX BOJH.

Kone6mromieecs Teno kKak UCTOYHUK 3BYKa.

HabGnronenue orpaxeHus: U IpeOMICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue nntepdepenninu u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOH pE30HAHC.

HaGnronenue cBA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYJIOH U
4acTOTOM KOJeOaHUI.

HccnenoBanne  CBOWCTB  JJIEKTPOMAarHUTHBIX  BOJIH:  OTPa)KEHHE,
pesioMIIeHUE, MOSIpU3alus, JUPPaKIKsl, UHTEpPEepeHIus.

Tema 3. Onmuxa

I'eomerpruueckas ontuka. I[IpsMosMHENHOE pacHpoCTpaHEHUE CBETa B
OIHOpOIHOM cpene. JIyd cBera. ToueUHbIM UCTOYHUK CBETA.

OTtpakenue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHne n3o0pakeHuit
B INIOCKOM 3€pKajie.

[Ipenomnenne cBera. 3aKOHBI MPENOMIICHUS CBeTa. AOCOIIOTHBIN
rokKaszaresp npesoMiieHus. [lonHoe BHyTpeHHee oTpakeHue. [IpenenpHbiil yroiu
MIOJIHOTO BHYTPEHHETO OTPAXKEHUS.

Hucniepcust cBera. ClI0XKHBIN cocTaB 0eoro ceerta. LIBer.



Cobuparomue M pacceuBamomue JIUH3BL. ToHKas JuH3a. DoKycHOe
paccTosiHue M ONTHUYecKas cujia TOHKOW JuH3bL. [locTpoeHune m3oOpaxeHuil B
coOuparolMx MW pacceuBalomMx JuH3aX. DopMmyna TOHKOH  JIMH3BIL.
VBenuueHue, 1aBacMoe JIMH30M.

[Ipenensl MPUMEHNMOCTHA T€OMETPUYECKON ONITUKH.

Bonnosas ontuka. Wutepdepeninus cera. KorepeHTHbIE HCTOYHUKH.
VYcaoBus HaOMOJEHUS MAaKCUMYMOB M MHHHUMYMOB B HHTEp(PEPEHIIMOHHOMN
KapTUHE OT JBYX CUH(Aa3HbIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakiusa ceera. JudpaxunoHHas pemérka. YciIoBUe HaOIIOACHUS
[JIABHBIX MAaKCHMYMOB TIpH IIaJ€HUM MOHOXPOMAaTHYECKOIO CBETa Ha
IUQPPAKIIHOHHYIO PEHIETKY.

[Tonspuzanus cBeTa.

TexHuyeckre yCTpOWCTBAa W MPAKTUYECKOE IPHUMEHEHUE: OYKH, JIyIa,
dboToanmnapar, MPOEKIMOHHBINA ammapaT, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAs
OITHKA, AUPPAKIIMOHHAS PEIIETKA, OISPOHI.

Jlemoncmpayuu

[IpssmMoOnMHEHOE pPACHpPOCTPAHEHHUE, OTPAKEHHE M IPEIOMIICHUE CBETA.
OnTtuyeckue NpudOpHI.

ITonHoe BHyTpeHHEE oTpakeHue. Monenb CBETOBOA.

HccnenoBanue cBOWCTB U300paKeHH B TMH3AX.

Mopenu MUKpocKomna, TEJIECKOIa.

Habmronenue natepdepeHnu cpera.

Habmronenue nudpakiuu ceera.

Hab6nronenue nucnepcuu cBera.

ITonydenue cnekTpa ¢ MOMOIIBIO IPU3MBI.

[Tonydenue cnekTpa ¢ MOMOIIBI0 AUGPAKIIMOHHON PEIIETKY.

Hab6nronenue nossipusaiivu cBeTa.

Yuenuueckuui sxcnepumenm, n1abopamophvie pabomoi

N3mepenne nokasaress npeoMIIeHUs CTEKIa.

HccnenoBanue cBOWCTB U300paKeHH B TUH3AX.

Hab6nronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI crieIUAJILHON TEOPHH OTHOCUTEIBHOCTH

I'paHunl  OPUMEHMMOCTH — KJacCMUecKoM  mexaHukd. Ilocrynatsl
CHELMAIbHOM TEOpUH OTHOCHUTEIBHOCTU: MHBAPUAHTHOCTb MOJYJSI CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DIHIITEHHA.

OTHOCHUTENIBHOCTh ~ OJHOBPEMEHHOCTH.  3aMEIJICHHE  BPEMEHU WU
COKpAIlICHHUE JUIHHBI.



DHeprus ¥ UMIYJIbC PEISITUBUCTCKON YaCTHILIBI.

CBsi3b Macchl C DJHEPrue M MMIIYJIbCOM PEISTUBUCTCKOW YaCTHIIBI.
DHeprus MoKosl.

Pazgen 7. KBanToBasi pusuka
Tema 1. Inemenmul KBAHMOBOU ONMUKU
®otonnl. ®opmyna I[lnanka cBsizu 3HEpruu (PoOTOHA C €ro 4YacTOTOM.
DHeprus ¥ UMIyJibe HoTOHA.
OtkpbiTue u uccnenoBanue (orosddexra. Ompiter A. I'. Cronerona.

3akonbl porodrddexra. YpaBuenue DuHiTerHa 111 hoTodddexta. «KpacHas
rpa"una» ¢horodddexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHYECKOE IEUCTBUE CBETA.

Texanueckne ycTpoWCTBa M MPAKTHUECKOE MPUMEHEHUE: (POTOIIEMEHT,
dboTomaTuuk, conmHevyHas 6aTapes, CBETOUO/I.

Jlemoncmpayuu

®oT03(deKT HA YCTAaHOBKE C [IMHKOBOM IJIACTHHOM.

UccnenoBanue 3akoHOB BHeMHET0 (GoTodddekTa.

Ceeroauon.

Conueunas Oarapes.

Tema 2. Cmpoenue amoma

Mopenbs aroma Tomcona. OnbiTel Pezepdopaa mo paccessHuio o -4acTHll.
IImanerapnas mozxens aroma. Iloctymarer bopa. M3nydyenue m mormomeHue
(GOTOHOB MpHU TMEpexojie aToMa C OJHOTO YPOBHS PHEPIUU Ha Apyroil. Bumabl
criekTpoB. CIIEKTp YPOBHEW SHEPTUU aTOMa BOJIOPO/IA.

BonnoBeie cBoiictBa yactull. Bomubl ne bpoins. KopmnyckymnsipHo-
BOJIHOBOM JyaJIu3M.

CHoHTaHHOE U BBIHYKJICHHOE U3Ty4YCHHUE.

TexHuyeckne yCTpoWCTBa M MPAKTUYECKOE NMPUMEHEHHUE: CHEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbII KOMIIBIOTED.

Jlemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue JIMHBI BOJHBI J1a3epa.

HabGnronenue nuHeHYaThIX CIIEKTPOB U3ITyUYEHHUS.

Jlazep.

Yuenuueckuui sxcnepumenm, n1abopamophvie pabomoi

Hab6nronenue nmuaeiyaToro cnekTpa.

Tema 3. Amomnoe a0po



OKCIEPUMEHTHI, J0Ka3bIBAIOIIUE CIOKHOCTb CTpoeHUs siapa. OTKpbITHE
paguoaktuBHOCTH. OmbiTel  Pesepdopma 1o  ompeneneHnio  cocTaBa
paanoakTuBHOrO wu3nyuyeHusa. CoicTtBa anbda-, Oera-, ramma-u3IyyeHUs.
Binsinue paagnoakTHBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpsiTHE TPOTOHA U HeWTpoHa. Hykmonnas moxens sipa ['eitzenOepra—
NBanenko. 3apsa sapa. MaccoBoe uucio siapa. M30Torbl.

Anba-pacnaa. DJIEKTpPOHHBIA M TO3UTPOHHBIN Oeta-pacnan. ['amma-
U3JIlydyeHue. 3aKOH PaJuoaKTUBHOTO pacraja.

DHeprus CBs3M HYKJIOHOB B sifipe. SAnepubie cuibl. Jlepekt Macchl siapa.

SInepueie peakunu. /lenenne u cuHTES AI€p.

SAnepnriii peakrop. Tepmosimepnsiii cuaTe3. [IpoOaeMbl U MEepPCHEKTUBHI
AIEPHON SHEPTETUKHU. DKOJIOTUYECKUE ACTIEKTHI SIAEPHON YIHEPTETHKHU.

DneMeHTapHble YacThllbl. OTKPBITHE MO3UTPOHA.

MeToapl HAOIIOICHHS ¥ PETUCTPAIINH SJIEMEHTAPHBIX YaCTHIL.

dyHIaMeHTabHBIE B3aWMOJIeWCTBHsI. EMWHCTBO (pu3mdeckoil KapTHUHBI
MHUpa.

TexHuyeckne yCTpOWCTBA W TNPAKTUYECKOE NPUMEHEHHE: JO3UMETP,
kKamepa BuiibcoHa, siiepHbIi peakTop, aToMHasi 6oM0a.

Jlemoncmpayuu

Cu€TurK MOHUBHPYIOIINX YACTHII.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomwi

Uccnenosanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusm).

Pa3nen 8. DiieMeHTBI aCTPOHOMUM M ACTPOPU3UKHU

Oranbl pa3BuTUsA acTpoHOMHUHU. lIpukinagHOe M MUPOBO33PEHYECKOE
3HAYECHHUE ACTPOHOMHH.

Bun 3Bé3nnoro neba. Co3Be3nus, sipkue 3BE3/bI, TUIAHETHI, UX BUIUMOE
JBHKCHUE.

Connedynas cucrema.

Connne. ConHeunass akTMBHOCTb. Mcrounuk sHepruu CosHua M 3BE3N.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(Marpamma «CIIEKTPaJIbHBIA KJIacc —
CBETUMOCTBY». 3BE3/bl IVIABHOW IOCIEA0BATEIBHOCTU. 3aBUCUMOCTh «Macca —
CBETHUMOCTB» I 3BE3] IVIABHOM IIOCJIENOBATENBHOCTH. BHYTpeHHEE CTpoeHue
3BE31. COBpEMEHHBIE NPECTABICHUS O IIPOUCXOXKIeHNN U dBommonun ConHna
U 3BE3J1. DTanbl )KU3HU 3BE3I.

Mneunslii IIyte — Hama I'anaktuka. [lonoxenue m nukenue ConHLa B
lNanaktuke. Tunbl ramaktuk. Pagnoranaktvky m kBasapbl. UEpHbIE OBIPHI B
ANPax TATAKTUK.



Bcenennas. Pacmmpenue Bceenennoit. 3akon Xa60ma. PasOeranue
ranakTuk. Teopus bonsimoro B3psiBa. PenmkroBoe n3nydeHue.

MacmraOHas ctpyktypa Beenennoit. MerarajnakTuka.

Hepeménnpie mpo0sieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmonenus HEBOOPYKEHHBIM IJ1a30M c WCIIOJIb30BaHUEM
KOMITBIOTEPHBIX TNPUJIOKEHUH 1JI1  ONpEeNeTeHUsI TMOJIOKEHUS HEOECHBIX
00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHbIE co3Be3usi CEeBEpHOro MOIyIIapus U
SIPKUE 3BE3/IBL.

Ha6monenus B Teneckon Jlynsl, mnaner, Mneunoro Ilytu.

O06o0marniee NOBTOpPeHHE

Ponb Qu3Mkm M acTpOHOMHUM B 3KOHOMHYECKOM, TEXHOJOTHYECKOM,
COLIMAIIBHOM W 3TUYECKOW cdepax NeATeTbHOCTH YeJOBEKa, pOojb M MECTO
GU3MKM U acCTPOHOMHUUM B COBPEMEHHOW HAy4YHOM KapTHHE MHpA, POJb
¢bu3mdeckoil Teopur B HOPMUPOBAHUH TIPEACTABICHUN O (PU3NUECKON KapTUHE
MHUpa, MECTO (PHU3UYECKOW KAapTUHBI MUpa B OOIIEM pSAy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE.

MexnpeaMeTHbie CBA3H

Nzydenne kypca ¢pusuku 6a30Boro ypoBHs B 11 kiacce ocymiecTBisieTcs ¢
YYETOM COAEPIKATEIBHBIX MEKIIPEIMETHBIX CBS3€M C KypCaMH MaTEMAaTHKH,
OMOJIOTHH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Meorcnpeomemnvie nonsamust, CBI3aHHbIE C U3yYEHUEM METOJ0B HAyYHOI'O
MO3HAHUSA: SIBJIEHWE, HAy4YHbIH (aKT, TUIOTE3a, (pU3HUecKas BeJIMYMHA, 3aKOH,
Teopusi, HaOIIOCHHIE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOIEIb, U3MEPEHUE.

Mamemamuxa: pemieHHEe CHCTEMBl YPAaBHEHUM, TPUTOHOMETPHUYECKHUE
GyHKIMN: CUHYC, KOCHHYC, TaHT'€HC, KOTaHI'€HC, OCHOBHO€E
TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI M UX MPOEKIHUHA HA OCH KOOPAUHAT,
CIIO)KEHHE BEKTOPOB, ITPOM3BOJHBIC JJIIEMEHTAPHBIX (DYHKIMHA, MTpU3HAKU
1no00Usl TPEyroJIbHUKOB, OIpeNeieHHe MIIOMAau MIOCKUX (Guryp u odbéma
Tell.

buonocusa: »nekTpuyeckue SBICHUS B KMBOM MpuUpoJe, KojieOaTelabHbIE
IOBWKEHUS B JKMBOW NPUPOJIEC, ONTHYECKHE SBICHUS B XUBOW NPUPOJE,
NEUCTBUE pAMalliy HA KUBBIE OPTAHU3MBI.

Xumus: CTPOEHHME aTOMOB W MOJIEKYJ, KPHUCTAUIMYECKAass CTPYKTypa
TBEPABIX  TEJ, MEXaHU3Mbl OOpa30BaHUA KPUCTALIMYECKOM  PEIIETKH,
CIIEKTPAJIbHBIN aHAIU3.

l'eoepagusa: wmarHuTHbIE TMOJIOCa 3€MIIM, 3aJ€XH MAarHUTHBIX Py,
(poTochEMKa 3eMHOM MTOBEPXHOCTHU, MPECKA3AHNE 3EMIIETPACEHUH.



Texnonocus: NVHUM BIEKTpOIEpenad, TEHEPATOpP IEPEMEHHOTO TOKa,
3JIEKTPOJABUTATEIb, UHAYKIIMOHHAS M€Yb, pajgap, paauoNpUEMHUK, TEIECBU30D,
anTeHHa, TenedoH, CBY-neub, MpOEKIIMOHHBIN amnmapaT, BOJIOKOHHAs OITHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOTO mpeamera «DPU3MKa» HA YPOBHE CPEAHETO OOIIEro
oOpazoBaHusi  (0a30BbIH  YpPOBEHb) JIOHKHO OOECHEYUTh  JIOCTHIKEHHE
CJIEYIONUX JIMYHOCTHBIX, METAMPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIBHBIX
pE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHUs YyuyeOHoro mpeamera «Duzmka»
JOJDKHBI ~ OTpakaTh  TOTOBHOCTh W CIOCOOHOCTh  OOYyYarOIIUXCS
PYKOBOJICTBOBAaTbCSI C(OPMUPOBAHHON BHYTPEHHEH MO3UIMEH JMYHOCTH,
CUCTEMOM IEHHOCTHBIX OpHUEHTAIMH, MO3UTHUBHBIX BHYTPEHHUX YOEKICHUH,
COOTBETCTBYIOIIMX TPAJULIHUOHHBIM IIEHHOCTSM POCCHMCKOTO OOIIECTBA,
paclIMpeHre >KU3HEHHOTO OIbITa M ONbITa JAEATEIBHOCTH B IMpoIEcce
peanu3alui OCHOBHBIX HAMPABJICHUN BOCIUTATENIBHOW JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamxaIaHCKOro BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh  TPAKIAHCKOW  MO3UIMM  OOYy4arollerocss  Kak
AKTUBHOTO M OTBETCTBEHHOTO YJI€HA POCCUICKOTO 00IIECTBa;

NPUHATHE TPAJAUIIMOHHBIX OOIIEYEIIOBEUECKINX TyMAaHUCTHYECKUX U
JNEMOKPATHYECKUX LEHHOCTEW;

TOTOBHOCTbh BECTH COBMECTHYIO JIESITEIbHOCTh B MHTEPECAX IPAKIAHCKOTO
o0l11eCTBa, y4acTBOBATh B CAMOYIIPaBJICHUHU B 00pa30BaTENbHON OpraHu3allnu;

YMEHHE  B3aWMOJIEUCTBOBATh C  COLUMUAIBHBIMM  WHCTUTYTaMH B
COOTBETCTBHUH C MX (DYHKIMSIMU U HA3HAYCHUEM;

TOTOBHOCTbh K TYMaHUTAPHOM U BOJIOHTEPCKOM NEATEIBHOCTH;

2) IATPMOTHYECKOT0 BOCITUTAHUS:

c(hOpMHPOBAHHOCTH POCCHICKOM rPaXJaHCKOU UJIEHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOIIIEHUE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STUIECKOTO TTOBEIACHUS;

CIIOCOOHOCTH OIICHWBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTHUPYSICh HA MOPAIIBHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NEATEIbHOCTH YYEHOTO;



OCO3HaHHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyAyIIero;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHE K MHpY, BKJIIOYas OCTETUKY HAyYHOTO
TBOPYECTBA, MPUCYIIETO GU3HUECKON HAYKE;

S) Tpy10BOro BOCIMTAHUS:

MHTEpPEC K pa3inuHbiM chepam npodeccHoHaIbHON ACSITENbHOCTH, B TOM
YHUClie CBA3aHHBIM C (DU3UKOM U TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIN
BbIOOp Oyaymied mnpodeccun M peanru30BbIBATH COOCTBEHHBIC >XU3HCHHBIC
IUTaHBbL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHWIO W CaMOOOPa30BaHUIO B
o0actu (PU3HKHU Ha MPOTXKEHUU BCEH KU3HU;

6) ’K0JIOrH4eCKOro BOCIIMTAHUSA:

c(hOpPMHUPOBAHHOCTH SKOJOTUYECKON KYJBTYpPbl, OCO3HAHUE IJI00ATBHOTO
XapakTepa 3KOJOTHUYECKHUX pooIieM;

IUIAHUPOBAHUE W OCYIIECTBIICHUE JIEHUCTBUM B OKPYXKAIOIIEH Cpelie Ha
OCHOBE 3HaHUS LIEJIEH YCTOMYMBOIO PAa3BUTHSI YEJIOBEUECTBA;

pacuIMpeHue ONbITa JEATEIBHOCTH SKOJOTMYECKOM HANpaBJICHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAaHUM 1o (PU3MKe;

7) HEHHOCTH HAYYHOI'0 NIO3HAHUA:

c(OpPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3NYECKON HAYKU;

OCO3HaHWE IEHHOCTH HAy4YHOM JEeATEIbHOCTH, TOTOBHOCTH B IMpoOIlecce
U3ydeHus: (U3MKU  OCYUIECTBIISATH MNPOECKTHYID U HCCIEAOBATENIbCKYIO
NeSTeTLHOCTh MHIUBUIYAIBHO U B TPYIIIIC.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

ITo3HaBaTe/ibHbIE YHHMBEPCAJbHBIE YUeOHbIE el CTBUS
Ba3oBble Jijornueckue 1eiicTBUA:
CaMOCTOATENbHO  (opMyIHpOBaTE H  aKTyaJIW3upoBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENETATh LEIU JCATEIbHOCTH, 33/1aBaTh NapaMeTpbl U KPUTEPUU HX
JIOCTH KCHHS,
BBISIBISAITH 3aKOHOMEPHOCTH M IPOTHUBOPEUMSI B PacCMaTpPUBAEMBbIX
(bu3NYECKUX SIBICHUSAX;
pa3pabaThIBaTh IJIAH PEIICHUS MPOOJIEMBI ¢ YUETOM aHaN3a UMEIOIINUXCS
MaTepHUaIbHBIX U HEMATEpHUAIbHBIX PECYPCOB;



BHOCHUTh KOPPEKTHBBI B JESATEIBHOCTh, OIICHUBAaTh COOTBETCTBUE
PE3yIBTATOB MEJISIM, OIIEHUBATH PUCKH MOCJIECICTBHI eI TEITHHOCTH;

KOOPJMHUPOBaTh M BBINOJHATE pPabOTy B  YCIOBHSAX peajbHOTO,
BHUPTYAJILHOTO 1 KOMOMHUPOBAaHHOTO B3aMMO/ICHCTBHSI;

pPa3BUBATh KPEATHBHOE MBINIICHNE TP PEIICHUH )KU3HEHHBIX MPOOIIEM.

ba3oBble ncciienoBarTebLCKHE TeiiCTBUS:

BJIaJICTh HAYYHOH TEPMHUHOJIOTHEH, KIFOYEBBIMU MOHATUSIMH M METOJIaMHM
(U3UYECKON HAYKH;

BJIaJCTh  HaBBIKAMH  Y4YCOHO-HCCIICIOBATEIBLCKOW M IMPOCKTHOM
JEATETPHOCTH B 00JacTH (U3HKH, CHOCOOHOCTBIO U TOTOBHOCTHIO K
CaMOCTOSITEILHOMY  TOWMCKY METOJOB  pEmIeHHS 3a7ad  (U3UIECKOTO
coJiep KaHusl, TIPUMCHCHHUIO PA3IMYHBIX METOJIOB TTO3HAHUS,

BJIQJCTh BHUJIAMH JEATCILHOCTH I10 TIOJYYCHHIO HOBOTO 3HAHHS, €ro
WHTEPIpPETAINH, MPEeOOpPa30BaHUI0 W TPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX
CUTYallUsX, B TOM YUCJIE MIPHU CO3JaHUH YUeOHBIX IPOEKTOB B 001aCTU (DU3HKH;

BBISIBIIATh TIPUYMHHO-CJICJICTBEHHBIE CBSI3M M aKTyaJU3MpPOBATh 3a]ady,
BBIJIBUTATh TUIIOTE3y €€ PEIICHHS, HaXOJUTh apTyMEHTHI IS JI0Ka3aTeIbCTBA
CBOUX YTBEPKJICHHM, 3a/1aBaTh TapaMETPhl M KPUTCPUU PEIICHHS;

aHAIM3UPOBATh TIOJYYCHHBIE B XOJI€ PEIICHHUS 3aJaddl pPe3yJbTaThl,
KPUTUYECKA OIICHUBATh WX JOCTOBEPHOCTh, MPOTHO3UPOBATH H3MCHEHHE B
HOBBIX yCIIOBHSIX;

CTaBUTh W (OPMYJIMPOBATH COOCTBEHHBIC 3aJlaud B 0Opa30BaTEILHOM
JEATEIBHOCTH, B TOM YHCIIC TIPH U3YYCHUH (PU3HUKHU;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

YyMETh TIEPEHOCUTh 3HAHWS MO (U3UKE B TPAKTUYECKYIO 00JaCTh
KU3HEIEITEIHHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX IIPEIMETHBIX 001aCcTeH;

BBIJIBUTATh HOBBIC UJIEH, PEJIaraTh OPUTrHHAIBHBIC TOAXObI U PEIICHHUSI,;

CTaBUTH MPOOJEMBI U 33/1a49H, JOITYCKAIOIINE ATbTEPHATUBHBIE PEIICHU.

Pabora ¢ unpopmanmeii:

BJaJICTh HaBBIKAMH ITOJYYEHUS HHPOpMaUU (PU3NYECKOTO COICPIKAHMS
U3 UCTOYHHUKOB Pa3HBIX THUIIOB, CAMOCTOSTEIIBHO OCYIIECTBIIAThH ITOUCK, aHAJIH3,
CUCTEMATHU3AIMIO0 ¥ WHTEPIPETANNI0 WHPOPMAIIUKA PA3IUYHBIX BUIIOB U (hopm
MIPEACTABIICHHS;

OIICHUBATh JOCTOBEPHOCTh HH(POPMAIIHH;

UCIIOJIB30BaTh CpPEeACTBA HMH(POPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOT U B pelieHun KOTHUTHBHBIX, KOMMYHHUKATHBHBIX "
OpraHU3AIMOHHBIX 33/1ad ¢ COOJIOICHNEM TPEOOBAHHI SPTOHOMUKU, TEXHUKHU



0€30IMaCHOCTH, THTUEHBI, PeCypcocOepeKeHNs, TPABOBbIX U 3THYCCKUX HOPM,
HOPM MH(POPMAITMOHHOM 0€30MacCHOCTH;

CO3/1aBaTh TEKCThI (PU3UYCCKOTO COJCPKAHUS B Pa3IUYHBIX (opmarax c
yu€TOM Ha3Ha4yeHUs HWHQPOpMAIMM M  IEJICBOM  ayJUTOPHH, BBIOHMpas
ONTUMAJIBHYIO (POPMY IIPEICTABICHHS U BU3YaIH3aIHH.

KoMMyHuKaTHBHBIC YHHBeEpPCaJlbHbIE y4eOHbIe 1eHCTBUS:

OCYLIECTBJISITh OOIllEHHE Ha Yypokax (U3MKM U BO BHEYPOUYHOMU
NEATEIbHOCTH;

pacmo3HaBaTh MPEANOCHUIKM KOH(MIUKTHBIX CUTyallud ¥ CMST4YaTh
KOH(JIUKTBHI;

Pa3BEPHYTO M JOTUYHO M3JIAraTb CBOKO TOYKY 3PEHHUS C HCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJCTB;

IMOHMMAaTh W  HCHOJB30BaTh  MNPEUMYLIECTBA  KOMAaHIHOM U
WHIUBUTyTBHON PabOTHI;

BbIOMpPATh TEMATUKY MU METOJbl COBMECTHBIX NEUCTBHM C Yy4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKIOTO YJIEHA KOJIJIEKTUBA;

MPUHUMATh LEJIHM COBMECTHOM JEATEIIBHOCTH, OpPraHU30BBIBATH U
KOOPJIHUHUPOBATh AEUCTBUS IO €€ NOCTMIKCHHUIO: COCTABJATH IUJIAH JACHCTBUU,
pacnpenensaTb pojaud ¢ y4€TOM MHEHUN YYaCTHUKOB, OOCYXAaTh Pe3yJIbTaThl
COBMECTHO paboThI;

OLICHMBATh KAa4€CTBO CBOETO BKJIAJAa M KaXJOr0 y4aCTHHMKA KOMaHIbl B
001Ut pe3ysbTar Mo pa3padOoTaHHBIM KPUTEPHUSIM;

MpeiaraTb HOBBIE IPOEKThI, OLEHUBATh HWJEH C IMO3ULHU HOBU3HBIL,
OPUTMHAIIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJIATh IO3UTHBHOE CTPATErMYECKOE ITOBEICHHE B PA3TUYHBIX
CUTYAIHSIX, IPOSIBIISITH TBOPUYECTBO ¥ BOOOPAKEHUE, OBITh MHUITMATHBHBIM.

PeryasiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiicTBUSA
Camoopranusanus:

CaMOCTOSITETbHO ~ OCYIIECTBIISITH  [MO3HABATENBHYIO JEATEILHOCTh B
obmactu QUMK W aCTPOHOMHH, BBISBISATH MPOOJIEMBI, CTaBUTh U
dhopMyMpoBaTh COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITENIbHO COCTAaBJISITh IUIAH PEIICHUS PACYETHBIX M Ka4eCTBEHHBIX
3a/lay, TJIaH BBHITIOJHEHUS TMPAKTUYECKOW pabOThI ¢ Y4ETOM UMEIOIIUXCS
peCypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEAMIOYTEHUI;

JaBaTh OIICHKY HOBBIM CHUTYAIlHsIM;



paclidpsTh paMKu ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBHIOOp, ApryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OIICHUBATH IPUOOPETEHHBIN OTIBIT;

Ccroco0CcTBOBaTh (DOPMHUPOBAHUIO U TPOSBICHUIO SPYAUIMH B 00NacTU
(U3UKHA, TIOCTOSHHO TIOBBIIATH CBOM 00Opa30oBaTeIbHBIN U KyJIbTYpPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBI HHTEJJIEKT:

J1aBaTh OIEHKY HOBBIM CHUTYaIlUSIM, BHOCUTH KOPPEKTUBHI B IEITEILHOCTD,
OLICHHMBATh COOTBETCTBUE PE3YIbTATOB LEISIM;

BJaJIeTh HAaBBbIKAMHU [O3HABaTEIbHOM pedaekcud Kak OCO3HAHMS
COBEPILIAEMbIX JEHCTBUI U MBICIUTENbHBIX MPOIECCOB, MX pE3YyJIbTAaTOB U
OCHOBaHMI;

UCIONIb30BaTh NpUEMBI pe(dJIeKCUU N7 OLEHKH CUTyalud, BbIOOpa
BEPHOTO PEILICHUS;

YMETh OLIEHUBATh PUCKU W CBOEBPEMEHHO MPUHUMATH PELICHUS MO UX
CHUKEHUIO;

MPUHUMATh MOTHBBI M apryMEHTHI JAPYTHX TPH aHAIM3E PEe3yJIbTaTOB
JeSITeNIbHOCTH;

OPUHUMATh ce0sl, MOHUMAasi CBOU HEJIOCTATKU U JOCTOMHCTBA;

OpPUHUMATh MOTHMBBI W apTyMEHThl JIPYTMX MpPU aHaJIU3€ pPE3yIbTaTOB
NEeSTENbHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKU.

B mpouiecce 10CTHXEHNS TMYHOCTHBIX PE3YJIHTATOB OCBOCHUS MPOTPaMMBbI
no Qusuke aJi1 YpPOBHsS cpefaHero oOIiiero oOpa3oBaHHUS y OOYyYarOIIUXCS

COBEPUICHCTBYETCS  3MOILIMOHAIBHBIN MHTEJUICKT, IpeAIoararomui
c(OPMHUPOBAHHOCTbD:
CaAMOCO3HAHWS,  BKJIIOYAIOIIEr0  CIIOCOOHOCTh  MOHUMATh  CBOE

OMOITMOHAIEHOE COCTOSHUE, BUJIECTh HAIpPaBICHUS Pa3BUTUS COOCTBEHHOU
AMOIIMOHAJILHOM c(pepbl, ObITh YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBAHMS, BKIIOYAIONIETO CAMOKOHTPOJb, YMEHUE MPHUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHUE, CIIOCOOHOCTh aJanTHPOBATHCS K
OMOITMOHAIGHBIM H3MEHEHUSIM € TPOSBIATh THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIINH, BKIIOYAIOIICH CTPEMJICHHE K JOCTHKECHHUIO TSN
U yCIIEeXy, ONTUMHU3M, HHUITUATUBHOCTh, YMEHHE JICHCTBOBATH MCXOJS U3 CBOMX
BO3MOKHOCTEH;



SMIATHM, BKJIIOYAIOMIEH CIIOCOOHOCTh IMOHUMATh 3MOIMOHAILHOE
COCTOSIHUE JPYTHX, VYYHUTBIBaTh €ro TMpH OCYLIECTBIEHWW OOIICHHUS,
CIOCOOHOCTB K COUYBCTBUIO M COTEPEKUBAHUIO;

COLMAIBHBIX HAaBBIKOB, BKIIOYAIOIIUX CIIOCOOHOCTh  BBICTPAUBATH
OTHOILICHUS C APYTUMU JIIOJbMU, 3a00TUTHCS, MIPOSIBIIATh HHTEPEC U pa3pellaTh
KOH(JIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenust B 10 kiacce mpeaMeTHbIE Pe3yJbTaThl HA 0Aa30BOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YyHAIOUIUXCSl YMEHUIA:

JEMOHCTPUPOBATH HA TIPUMEPAX POJIb U MeCTO GU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOM KAapTUHBI MUpPA, B PA3BUTUU COBPEMEHHOM TEXHUKU H
TEXHOJIOTUH, B IIPAKTUYECKOM JIEATEIILHOCTH JIOIEH;

YUUTHIBATh TPAHUIIBI NMPUMEHEHHS M3YyUYEHHBIX (U3UYECKUX MOJENei:
MaTepuagbHas TOYKa, MHEpIHallbHasg CUCTeMa OTcuéra, aOCONIIOTHO TBEPIOE
TEJIO, UACAIBbHBIN ra3, MOJEIH CTPOCHUS ra30B, XKUJIKOCTEH U TBEPJIBIX TEl,
TOYEUHBIN AJICKTPUUECKHUMA 3apsi/I IPU peleHnn (PU3NISCKUX 3374,

pacrio3HaBath (u3nyeckue sBJAeHUS (MPOILIECChl) M OOBSICHATH WX Ha
OCHOBE 3aKOHOB MEXAHUKH, MOJICKYJIIPHO-KUHETUYECKOW TEOPUU CTPOCHUS
BEIIECTBA W  JJIEKTPOJAMHAMHUKH: PAaBHOMEPHOE U  PAaBHOYCKOPEHHOE
MPSMOJIMHEMHOE JIBIDKCHHE, CBOOOJAHOE TMAaJCHHWE TeJ, JBIKECHHUE TII0
OKPY)XHOCTH, WHEpPIUs, B3auMoJieicTBUe Tei, auddy3us, OpOoyHOBCKOE
JBIDKCHHUE, CTPOCHHUE KUJIKOCTEH M TBEPJBIX TEJ, U3MEHEHUE 00bEMa Te MpHU
HarpeBaHuM (OXJIAXKIEHUU), TEIJIOBOE paBHOBECHE, UCIApEHHE, KOHJEHCAIUs,
IUIABJICHUE, KPUCTAUIM3ALUSA, KUIIEHUE, BIIAXKHOCTh BO3/1yXa, IIOBBILICHUE
JABJICHUs Ta3a MpPU €ro HarpeBaHUU B 3aKPBITOM COCYJE, CBSI3b MEKIY
rnapamMeTpaMu COCTOSIHMS Ta3a B M3OMPOIEcCax, »dICKTpU3alMs  Tell,
B3aUMOJICMCTBUE 3aPSI0B;

OMHCHIBATh MEXAaHUYECKOE JIBIIKEHUE, UCTIOIb3Ys (PU3HUECKUE BETUINHBI:
KOOpJIMHATa, IMyThb, MNEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tena, CUJa,
AMIYJbC  TEJIda, KHAHETUYECKas  DJHEpPrus, IMOTCHUUAJIbHAS  JHEPTHUS,
MeXaHu4ecKass padoTa, MEXaHWYECKasi MOIIHOCTh; MPU OMUCAHUU TMPABUIILHO
TPaKTOBaTh (PU3NYECKUIM CMBICI MCIOJb3YEMbIX BEIMYMH, UX OOO03HAYEHUS U
€AMHUITBI, HAXOAUTH (hOPMYJIBI, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIIMUUHY
C IpyruMHU BeIUYNHAMU,

ONMCBHIBATh M3YYEHHBIE TEIJIOBBIE CBOWCTBA TEJ W TEIUIOBHIE SBJICHUSA,
UCTOJIb3Ysl (U3MYECKUE BETWYHMHBI: JIaBJIEHUE Trasa, TeMIlepaTypa, CpEeaHss



KHUHETHYECKast SHEPrus Xa0THYECKOIO JBUKEHUS MOJIEKYI,
CPEIHEKBaJpaTHU4HAasl CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOThI, BHYTPEHHSISA
sHeprusi, pabora rasza, KOIQ(PUIMEHT TMOJE3HOTO JCHCTBUSI TEIJIOBOTO
JBUTATENsI; TPU ONUCAHWU TMPABUJIBHO TPAKTOBATh (PU3MUECKUI CMBICI
HCIOJIb3YEMBIX BEIUYMH, UX O00O03HAYCHHS] U €AUHMIIBI, HAXOAUTHb (POPMYJIBI,
CBSI3BIBAIOIIME TAHHYIO (PU3UUYECKYIO BEIMYUHY C APYTUMHU BEJIHMUUHAM;

ONMUCBHIBATh  M3YYEHHBIE  DJJIEKTPUYECKHME CBOMCTBA  BEIIECTBA U
ANEKTPUUECKUE SBJICHUS (MPOLECCHI), HUCIMOJIb3YS (PU3UYECKHE BEJIUYUHBI:
ANEKTPUUYECKUH 3apsill, DJIEKTPUUECKOE TOJIE, HANPSHKEHHOCTD OIS, HOTEHIMAT,
pPa3HOCTh MOTEHILMAJIOB; MPH OMHCAHUM MPABHIBHO TPAaKTOBAaTh (DU3MUECKUIA
CMBICTT HCHOJb3yEMbIX BEJIUYMH, MX OOO3HAYCHHUS U EIUHHIIBI; YKa3bIBaTh
(GbopMynibl, CBA3BIBAIOLIME JIaHHYI0 (DU3MYECKYI0 BEJIMYMHY C JPYTUMHU
BEJINYNHAMU;

aHAJIM3UPOBaTh  (U3WYECKUE TPOLECChl U SIBICHHUSA, HCIOJbB3Ys
¢dbu3nyueckrue 3aKOHbI M MPUHIUIBL 3aKOH BcemupHoro tsrotenus, I, 11 u III
3akoHbl HbBIOTOHA, 3aKOH COXpAaHEHHS MEXAHHYECKOW SHEPIruH, 3aKOH
COXpPAaHEHUSI UMILYJIbCA, TPUHLHUII CYNEPIIO3UIIUU CUJI, IIPUHIIUIT PABHOIIPABHUS
UHEPLUUAIBHBIX CUCTEM OTCYETA, MOJEKYJISIPHO-KUHETUUYECKYIO TEOPHIO
CTPOEHHUs BEUIECTBA, FA30BbIE 3aKOHBI, CBS3b CPEAHEN KMHETHYECKOW 3HEPTrUuU
TEIUIOBOTO JIBMKEHHUSI MOJIEKYJI C aOCOJIIOTHOM TeMIlepaTrypoi, MepBblii 3aKOH
TEPMOJMHAMHUKH, 3aKOH COXPAHEHHUs DJIEKTPUYECKOro 3apsna, 3akoH KyioHa,
IIPU 3TOM Pa3InvaTh CIOBECHYIO (DOPMYJIUPOBKY 3aKOHA, €0 MAaTEMaTUYECKOE
BBIpaXEHUE U YCIOBUS (IPaHUIIbI, 00JaCTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE MNPUHIUIBI JACUCTBUA MAIIMH, NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB; pa3anyarh yCIOBUS UX 0€30MacHOr0 HUCIOIb30BAHUS
B [IOBCEIHEBHOM KU3HU;

BBITIOJIHATh DKCHEPUMEHTHI MO HCCIEAOBAHUIO (PU3NYECKUX SIBIICHUM H
IIPOLIECCOB C MCIOJIb30BAHUEM IMPSMBIX U KOCBEHHBIX M3MEPEHHH, MPU 3TOM
dbopmynupoBaTh mpoOJeMy/3amady € THUIOTE3Y Y4YEOHOrOo JKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIJIOXKEHHOrO0 OO0OpYIOBaHUs, MPOBOIUTH OMBIT U
(GbopMyIUpOBaTh BHIBOIBI;

OCYLIECTBJISITh MPSIMbIE M KOCBEHHbIE M3MEpEHUs (PU3NYECKUX BEITUYMH,
IpU 3TOM BBIOMpPATh ONTHUMAJIBHBIM CHOCOO HU3MEPEHHs U HCIOJIb30BaTh
M3BECTHBIE METO/IbI OLICHKH ITOTPENIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCHUMOCTH MEXAY (U3UYECKHUMHU BEJIIMYMHAMU C
UCIIOJIb30BAaHUEM NPSIMBIX W3MEPEHUN, TP STOM KOHCTPYUPOBATh YCTAHOBKY,
(UKCUpPOBATHh PE3ybTaThl MOJIYYEHHON 3aBUCHMOCTH (PU3MUECKUX BEJIMYUH B
BU/JI€ TaOIMII U TpadUKOB, JAeNIaTh BBIBOJBI [0 PE3yJIbTaTaM UCCIIEOBAHMS;



coOmro1aTh mpaBuia 6€30mMacHOro Tpyaa MPU MPOBEINCHUH UCCIEIOBAHUI
B paMKax y4eOHOT0 3KCIEPUMEHTa, y4eOHO-UCCIEeI0BATEIbCKON U MPOSKTHOU
NESATEIBHOCTH € WCIOJB30BAHMEM  H3MEPUTENIbHBIX  YCTPOWCTB U
71a00paTOPHOTO 0OOPYIOBAHUS;

pemath pacu€THbIE 3aJaydl C SIBHO 33JaHHON (U3MYECKON MOJENbIo,
UCTIONB3Ysl (PM3MYECKHE 3aKOHBI M TMPHUHIIMIIBI, HA OCHOBE aHAIMW3a YCJIOBUSA
3a/lauyu BbIOMpPATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NUYECKUE BEIMYMHBI U
dbopmyibl, HEOOX0AUMbIE JIsi €€ PEeIIeHUs], TPOBOAUTh PACUEThl U OLICHUBATh
peanbHOCTh MOTYYEHHOTO 3HaYeHUs1 (PU3NUECKON BEIUUUHBI;

pemarb KA4eCTBEHHbIE 3aJa4n: BBICTPanBaTh JIOTUYECKA
HEMPOTHUBOPEUYMBYIO LIENOYKY PACCYKIEHUW C OMOPOM HA M3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKUE SIBICHUS;

UCIIOJIb30BaTh ~ NpPH  pElIEHWH  y4yeOHbIX  3a7ad  COBPEMEHHBIE
uHOOpPMAITMOHHBIE  TEXHOJIOTMM  JUJII  TOWCKA,  CTPYKTypUPOBAHUSA,
UHTEpIPETallMM ¥ TPEACTaBICHUS y4eOHOM U HAy4HO-TOIMYJIAPHOU
uHDOpMaIMK, TONYYEHHOM W3 PA3NIMYHBIX HCTOYHUKOB, KPUTHYCCKU
aHAJIM3UPOBATh MOJyYyaeMyto HH(POpMaIIHIO;

OPUBOJUTH TPUMEPHl BKJIAJa POCCUMCKUX M 3apyOekHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAayKH, OOBSICHEHHE MPOIIECCOB OKPYXKAIOIIETO MHUpa, B
pPa3BUTHE TEXHUKH M TEXHOJIOTH;

UCII0JIb30BaTh TEOPETUUECKUE 3HAHUS N0 (DU3UKE B MOBCEAHEBHOMN KU3HU
s obecrieueHus 0e30macHOCTH  TpU oOpamieHud ¢ npubopamMu U
TEXHUYECKUMHU YCTPOUCTBAMHU, JUIsl COXPAHEHHUS 3JJ0POBbS U COOIIO/IEHUS] HOPM
HKOJIOTMYECKOTO NOBEACHUS B OKPYIKAIOLLIEH CPEAE;

paboTaTh B TpYIE C BBIIOJHEHHEM Pa3IMYHBIX COLUANBHBIX POJEH,
IJIAaHUPOBATh Pa0OTy TPYMIbl, PALMOHAIBLHO PpACHIPEAeNsITh OO0S3aHHOCTU U
IUIAHUPOBATh  JICSITEIbHOCTh B  HECTAHJAPTHBIX CUTyalUsiX, aJeKBATHO
OLICHMBATh  BKJAJ KaXIOr0O M3 YYaCTHUKOB TPYNNbl B  pEIICHUE
paccMaTpuBaeMoi IPOOIEMBI.

K koniy oOyuenuss B 11 kj1acce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpakaTh CHOPMHUPOBAHHOCTH Yy 00YUAIOIIUXCSl YMEHUI:

JEMOHCTPUPOBATh HA IPUMEPAX POJIb U MecTO GU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOM KapTUHBI MUpPA, B PA3BUTUH COBPEMEHHOM TEXHUKU U
TEXHOJIOTUH, B MTPAKTUYECKON JIESITEIbHOCTH JIHOJIEN, NETOCTHOCTh U €IMHCTBO
(bU3nYECKO KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI NMPUMEHEHHS M3YUYEHHBIX (U3UYECKUX MOJEei:
TOYEUHBIN DJEKTPUUYECKUN 3apsijl, Jyd CBETa, TOYEUHbIH HCTOYHUK CBETA,



AepHas MOJENb aToMa, HYKJIOHHAas MOJENb aTOMHOTO siipa MpHU PEHICHUU
(bu3UYecKuX 3a7ad4;

pacrio3HaBath (u3nyeckue sBJAeHUS (TPOLIECChl) M OOBSICHATH WX Ha
OCHOBE 3aKOHOB OJJICKTPOJAMHAMUKH W KBAaHTOBOW (U3UKH: DIIEKTpUYECKas
MPOBOAMMOCTH, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MArHUTHOE JCHCTBUS TOKA,
B3aUMOJICICTBE  MAarHUTOB, OJCKTPOMArHWTHAs  WHAYKIHUS, JICHCTBUE
MarHMUTHOTO TIOJII Ha TPOBOJHHK C TOKOM W JABIKYIIMHACS — 3apsij,
DIIEKTPOMATrHUTHBIC KOJIEOAHUS W BOJIHBI, MPSMOJUHEHHOE paclpoCTpaHEHHE
CBETa, OTpaKCHUE, MpeloMIIeHne, HHTepdepeHIus, MPPaKIus 1 TOIIPU3AIUI
CBeTa, Aucnepcus cBeta, hotodnekrpudeckuii 3pdext (hotodrddekr), cBeToBoE
JaBJI€HWE, BO3HMKHOBEHHME JIMHEHYAaTOTO CHEKTpa aToMa  BOJOPOJA,
€CTECTBEHHAs U UCKYyCCTBEHHAS PaJIMOAKTHBHOCTH;

OTHCHIBATh M3yUYEHHBIC CBOMCTBA BEIIECTBA (JICKTPUUECKHUE, MAaTHUTHBIC,
ONTUYECKUE,  DIIEKTPUUYECKYIO  NPOBOJAUMOCTh  PA3NIUYHBIX  Cpel) U
AIIEKTPOMATHUTHBIC SIBJICHUS (TPOIECCHI), UCTIONB3Ys (PU3MUCCKUE BEITMYMHBIL:
AIIEKTPUYECKUI 3apsijl, CUila TOKa, SJIEKTPUUECKOE HANPSKEHUE, IIEKTPUIECKOE
COTIPOTUBIICHUE, PA3HOCTHh IOTEHIIMAJIOB, JJCKTPOABMKYINas cuia, padora
TOKa, WHAYKIMA MarHUTHOro Tmoys, cuina Awmmnepa, cuna Jlopenna,
WHJYKTUBHOCTh KATYIIKH, SHEPTHUS AJICKTPHUYECKOTO W MArHUTHOTO TIOJICH,
NEepHOJ U YacToTa KoJiebaHui B KoJebaTeIbHOM KOHTYpE, 3apsii U cujla TOKa B
mpolecce TapMOHHYECKHX  JJIEKTPOMArHUTHBIX — KojeOaHui, (okycHoe
paccTosiHUEe W ONTHYECKAas CUJIa JIMH3BI, TIPU OMMCAHWUU MPABUIBLHO TPAKTOBATH
(bu3MUYECKUi CMBICT HCIONB3yEMbIX BEIWYHH, WX OOO3HAUCHUS W CIUHUIIBI,
yKa3pIBaTh (OPMYJIbI, CBS3BIBAIONINE JaHHYIO (U3WYECKYI0 BEIHYHUHY C
JAPYTHMH BETMYNHAMU;

ONHCHIBATh W3YYCHHBIE KBAHTOBBIE SIBICHUS M TIPOIECCHI, HCIOJB3YS
bu3nUecKre BEIMYMHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJIH, IJIMHA BOJHBI U
yacToTa CBETa, SHEPrusl W UMIyJbC (OTOHA, MEPUOJ TOJypacmhana, dHEprus
CBS3U ATOMHBIX S7Ep, NMPH ONHUCAHWHM TMPABWIBHO TPAKTOBATh (DU3UYECCKUIN
CMBICJI HCIIOJB3YEMbIX BEIMYMH, WX OOO3HAYCHUS] M CAWHUIIBI, YKa3bIBaTh
dbopMyIbI, CBS3BIBAIONIME JAHHYIO (U3MUYECKYI0 BEIWYUHY C JAPYTUMH
BEJIMYMHAMH, BRIYUCIIATH 3HAUCHUE (PU3NICCKON BETUIHHEI;

aHAJIM3UPOBaTh  (U3WYECKUE TPOLECChl U SIBICHHUSA, HCIOJb3Ys
¢dbu3nueckre 3aKOHbI M MPUHLHUIIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATENBHOTO U
napajuieIbHOTO COEIWHEHUS TMPOBOJHUKOB, 3akoH Jlkoyms—JIeHma, 3akoH
DJIGKTPOMArHUTHOW WHIYKIMH, 3aKOH MPSMOJMHEHHOTO pPaclpOCTPaHECHUs
CBETa, 3aKOHBI OTPAXXEHHUS CBETA, 3aKOHBI MPEIOMJICHUS CBETa, ypaBHEHUE
OuHmTelHa 111 GoTo3PdeKTa, 3aK0OH COXPaHEHUSI SHEPTUH, 3aKOH COXPaHEHUS



VMMITYJIbCA, 3aKOH COXPAHEHUS DJIEKTPUYECKOIO 3apsAna, 3aKOH COXPAHECHUS
MacCOBOT'0 YHMCJa, NOCTYJIaThl bopa, 3aKOH palMOaKTUBHOIO pacnaja, pyu 3TOM
paznuyaTh  CJIOBECHYHO (OpPMYJIHMpPOBKY 3aKOHAa, €ro MaTeMaTH4ecKoe
BBIPAKEHUE U yCJIOBUS (IPaHUIIbI, 00JIACTH) MPUMEHUMOCTH;

ONpPENENIATh HANpPaBICHUE BEKTOpAa HHAYKLUUMM MAarHUTHOIO  IIOJA
MMPOBOJIHUKA C TOKOM, CHJIbI AMIiepa u cuibl JIopeHna;

CTPOUTh M OIMHUCHIBATH M300pa)K€HUE, CO3/1aBAEMOE IJIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATDh DKCHEPUMEHTHI MO HCCIEAOBAHUIO (PU3NYECKUX SIBIICHUM H
IIPOLIECCOB C HUCIIOJIB30BAHUEM INPSIMBIX M KOCBEHHBIX M3MEPEHUU: IIPU ITOM
dbopmynupoBaTh mpoOJeMy/3amady € THUIOTE3Y Y4YeOHOrOo JKCIIEPUMEHTA,
coOUpaTh YCTAaHOBKY W3 MPEMJIOKEHHOTO0 O0OpYJOBaHUS, MPOBOJUTH OIBIT U
(GbopMyIUpOBaTh BHIBOJIBI;

OCYIIECTBIISITh MPSIMbIE M KOCBEHHBIE M3MEPEHHsS] (PU3NYECKUX BEIUYHH,
Ipy 3TOM BBIOMpPATh ONTHUMAJIBHBI CHOCOO HU3MEPEHHs U HCIOJIb30BaTh
M3BECTHBIE METO/IBI OLICHKH IOTPENTHOCTEN U3MEPEHUM;

UCCJIeIOBAaTh 3aBUCHUMOCTH (PU3WYECKHX BEJIMYUMH C MCIOJIb30BAHUEM
OPSIMBIX HU3MEPEHHI: TPU 3TOM KOHCTPYUPOBATH YCTAHOBKY, (PUKCHPOBATH
pe3yNbTaThl NOJYUYEHHOW 3aBUCUMOCTH (DU3MUECKUX BEJIIMYMH B BUAE TAaOIUI U
rpaduKoB, JeNaTh BBIBOBI [0 PE3yIbTaTaM UCCIIECOBAHMUS;

coOmro1aTh MpaBuia 0€e30MacHOro Tpyaa Mpu MPOBEIEHUN HCCIEA0BaHUM
B paMKax y4yeOHOTO SKCHEpUMEHTa, Y4eOHO-UCCIEI0BATENbCKON U MPOEKTHON
NEATEIBHOCTH  C  HWCMOJb30BAHUEM  HM3MEPUTENIBHBIX  YCTPOWCTB M
nabopaToOpHOTO 000PYIOBAHUS;

pemath pacuéTHbIE 3aJaydl C SIBHO 33JaHHON (U3MYECKON MOJENbIo,
UCTIONB3Ysl (M3MUECKUE 3aKOHbI M TPUHIIMIBI, HA OCHOBE aHalM3a YCJIOBUS
3a/lauyu BbIOMpPATh (DU3UYECKYI0 MOJEIb, BBIACIATh (PU3NUYECKHE BEIMYUHBI U
dbopMyIibl, HEOOXOUMBIE 7Sl €€ pelIeHHs], TPOBOAUTh PAaCUYEThl U OLIEHUBATH
PEAIbHOCTb MOTYYEHHOTO 3HaYCHUs PU3NUECKON BETMYUHBI;

pemarb Ka4eCTBECHHBIE 3a1a4u: BBICTPanBaTh JIOTHYECKHU
HETPOTUBOPEYMBYIO LIETIOYKY PACCYKICHUN C OMOPOW HA M3YUYEHHBIE 3aKOHHBI,
3aKOHOMEPHOCTHU U (PU3UUYECKUE SIBJICHUS;

UCIONb30BAaTh  NPU  pEIIEHUH  y4eOHBIX  3a7ad  COBPEMEHHBIC
UHPOPMALIMOHHBIE  TEXHOJOTUU  JJIs IIOMCKA, CTPYKTypHUpPOBaHUS,
UHTEpNpETallid W  TpeAcTaBlieHUs y4eOHOM UM HAy4YHO-TIOMYJISIPHON
uHpopMaIlMK, TOJYYEHHOW M3 Ppa3IUYHbIX HCTOYHUKOB, KPUTHYECKU
aHAIM3UPOBATh MOJyYyaeMyto HH(POpMaIIHIO;



OOBSACHSTh TPHUHIUIBI JACHCTBUS MAIIMH, TPUOOPOB M TEXHUYECKUX
YCTPOWCTB, pa3inyaTh YCIOBHS WX OE30MacHOTO  HWCIOJIb30BAaHUS B
TIOBCETHEBHOM JKU3HU;

NPUBOJUTH TPUMEPHl BKIAZa POCCHUCKMX U 3apyOekKHBIX YUIEHBIX-
(M3UKOB B pa3BUTHE HAyKH, B OOBICHEHHE MPOIIECCOB OKPYXKAIOMIEr0o MUpPA, B
pPa3BUTHE TEXHUKHU M TEXHOJIOTH;

MCTIOJb30BaTh TEOPETUUCCKUE 3HAHMS 10 (DU3HKE B TMTOBCETHEBHOMN JKU3HU
s obecrieueHus 0e30macHOCTH  TpU oOpamieHud ¢ npubopamMu U
TEXHUYECKUMHU YCTPONUCTBAMHU, JJIsI COXPAHEHUS 3/IOPOBBS U COOIIOICHUSI HOPM
HKOJIOTMUYECKOTO TOBEICHUS B OKpPY KAIOILEH Cpeie;

paboTaTth B TPYMIE C BBIMOTHEHUEM PA3JIUYHBIX COIUAIBHBIX POJICH,
TUTAHUPOBaTh PabOTy TPYMIMbI, PAIMOHATBHO pacCTHpeAeNiaTh OOS3aHHOCTH WU
IUTAHUPOBAaTh JIEATENBHOCTh B HECTAHAAPTHBIX CHUTYallUsAX, aJIeKBaTHO
OIICHWBATh BKJQJ KaXJIOTO W3 YYaCTHUKOB TPYINIbl B  pelICHUE
paccMaTpuBaeMou IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJTACC
KoanuectBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (ungposBbie)
Ne i/mn Konrpoabnsie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcsbl
Paznean 1. DU3UKA U METO/IbIl HAYUYHOI'O ITO3HAHUSA
1.1 ®u3nKa U METO/Ibl HAYYHOT'O TO3HAHUS 2 buommorexa LIOK
’ A Y https://m.eds00.ru/7f41bf72
Hroro o pazneny 2
Paznen 2. MEXAHUKA
Bbu6nuoreka [JOK
2.1 Kinemaruia > https://m.edso0.ru/7f41bf72
Bbu6nmuoreka [JOK
2.2 7
Husamiica https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAHEHHUS B MEXAHUKE 6 1 1 hitps://m.cdsoo.rw/7E4 172
Hroro no pazneny 18

Paznea 3. MOJIEKYJISAPHASA ®U3NUKA U TEPMOJINHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubmmoreka [JOK
’ TEOPUHU https://m.edsoo.ru/7f41bf72
Bbu6nmuoreka [JOK
3.2 0] 10 1
CHOBEL TCPMOMHAMHUKH https://m.edsoo.ru/7f41bf72
3.3 ArperaTHbl€ COCTOSTHUSI BEIIECTBA. 5 bu6mmoreka [IOK



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

®da3oBble IEPEXOBI

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

Hroro no pazneny 24
Pa3nen 4. DJIEKTPOAUHAMUKA
bu6mmoreka [IOK
4.1 C) 10
FIeKTpOCTaTIIA https://m.edsoo.ru/7f41bf72
47 ITocTOSAHHBIN 2JIEKTPUUYECKUI TOK. TOKH 12 bubanorexa [HOK
’ B Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME



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

11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3aesioB U TeM undposbie
Ne ni/m P Kontpoabusie  IlpakTHueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcebl
Paznea 1. JIEKTPOJANHAMUKA
11 MarnuTtHoe noje. JIeKTpoOMarHuTHast 1 1 3 bu6nuoreka [IOK
' WHIYKIUA https://m.edsoo.ru/7f41¢c97c¢
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUA U BOJIHbBI
)1 MexaHu4ecKne 1 31€KTPOMArHUTHBIE 9 1 bubmmoreka [JOK
’ KOJICOaHMsI https://m.edsoo.ru/7f41¢97¢c
27 MexaHu4ecKue 1 31eKTPOMAarHUTHbBIE 5 1 bubnmoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bubmunoreka LIOK
2. 1
3 Omrika 0 3 https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 24
Pasznen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUUA OTHOCUTEJIBHOCTHN
31 OcHOBBI crielIuaIbHON TEOPUHN 4 1 bu6nuoreka [IOK
' OTHOCUTEIBHOCTHU https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Pasznen 4. KBAHTOBASA ®U3UKA
4.1 DJeMeHThl KBAaHTOBOM ONTHUKHU 6 but6mmoreka [IOK



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

https://m.edsoo.ru/7f41c97¢

bubmunoreka LIOK
4.2 Crpoenue atoma 4 https://m.edsoo.ru/7f41c97¢
bubmunoreka LIOK
4.3 ATOMHOE 3710 > https://m.edsoo.ru/7f41c97¢
Hroro no paszneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DeMEeHTHI aCTPOHOMUH U aCTPOPHU3UKH 7 bubmorexa [IOK
) p P https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 7
Paznen 6. OGOBHIAIOIIEE HIOBTOPEHUE
but6mmoreka [IOK
6.1 0606 4
ODIIATOLIEE NOBTOpEHHE https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
PesepBHoe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME



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




ITOYPOYHOE IIVTAHUPOBAHUE
10 KJTACC

KoanuecTBo yacoB Bocnurareasnaa Kon Kon
Kourposibn = IlpakTuyeck COCTABJISIIOINASL  ;popepsem  TPOBEPACMOTO
PEIMETHOTO
bIe padoThI ue padboTbl BIX p
pe3ynbTara
N 1 DIeKTPOHHbIE STICMEHTOB | poeHus
° ara
uugposbie COAEP)KAHUSA OCHOBHOM
n/  Tema ypoka Bcer HU3Y4YEHH
o0pa3oBaTe/ibHbIE o0OpasoBartenbH
| 0 b | o
pecypchbl O IPOTpaMMBbI
OCHOBHOTO
o01iero
o0Opa3oBaHUs
copmupoBanHocTs | 1,1 10,1
dusrKa — Hayka o MHPOBO33PEHAA, 1,2 10,2
COOTBETCTBYIOLIETO
npupoje. Hayuneie bu6nuoreka [IOK IOt
COBPEMEHHOM
METO/IbI TO3HAHUS 1 https://m.edsoo.ru/ff0c3 P Y
YPOBHIO pa3BUTHS
OKPY KaroIIeEro 2¢2 8
(u3nUeckoil HayKu;
Mupa
Ponr 1 MecTo copmupoBaHHOCTh | 1,2 10,1
du3nKn B MHPOBO33PCHHUSI,
bopMHEpOBaHIH COOTBETCTBYIOIIETO
. COBPEMEHHOM
COBPEMEHHO bubmuoreka [{OK p y
-~ OBHIO Pa3BUTHA
HAay4YHOU KapTUHBI 1 https://m.edsoo.ru/ffoc3 P p .
(u3nUeckoil HayKu;
MHDA, B 3eb6
MIPAaKTUYECKOU
NeSTebHOCTH
Jronen
MexaHu4ueckoe 1 bubmunoreka LIOK copmupoBanHocTs | 2,1,1 10,2



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

JIBUKEHHUE., https://m.edsoo.ru/ff0c3 mMupoBo33peHus, 2.1.2 10,3
OTHOCUTENBHOCTh 508 COOTBETCTBYIOIIEIO  2.1.6 10,
MEeXaHHYECKOro COBPCMCHHOMY
BHKCHIIA. YPOBHIO Pa3BUTHSI
Mepemenenne, (bU3MYECKOI HAYKH;
CKOpOCTb,
YCKOpEHHE
OCO3HaHHE 2.1.3 10,3
LIEHHOCTH 10,4
HaquOﬁ 10’ 13
JIEATEIIbHOCTH,
TOTOBHOCTH B
Pasnomepnoe bubmunoreka LIOK mporecce
MIPSMOJIMHENMHOE https://m.edsoo.ru/ff0c3 uzydenus pusuku
JIBUKEHHUE 620 OCYLIECTBIATh
MIPOEKTHYIO U
HCCIIEIOBATENIbCKY
10 IEATEIBHOCTh
WHUBUIYATBHO U
B IpyIIIIE.
copmuposannocts | 2.1.3 10,3
MHPOBO33PEHUS, 2.1.7 10,4
PaBHOycKopeHHOE Bbubmiorexa [IOK COOTBETCTBYIOIIETO 10.13
NPSAMOJIMHEHHOE https://m.edsoo.ru/ff0c3 coppemennomy ’
JIBH)KEHUE 12e YPOBHIO Pa3BUTHSI
(hU3MUYECKOI HAYKH;
copmupoBansocts  2.1.4 10,3
Cpobonnoe MHPOBO33PEHUS, 2.1.7 10,4
lIaICHUE. Bbubmiorexa [IOK COOTBETCTBYIOLIETO | 7 1.6 10,13
YCKOpeHI/Ie https://m.edsoo.ru/ff0c3 COBPEMEHHOMY
CBOOOIHOTO 9cc YPOBHIO Pa3BUTHUS
MajeHUs (bu3nIecKoi HAyKH;
KpuBonuneiinoe but6mmoreka [IOK copmupoBanHocTh | 2.1.5 10,3



https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc

JIBIDKCHHE. https://m.edsoo.ru/ff0c3 MupoBo33peHws, 10,4
JIBrxeHue ada COOTBETCTBYIOIETO 10,13
MaTepUAIbHOMN COBPCMEHHOMY
TOUKH IIO YPOBHIO Pa3BUTHSI
OKPYKHOCTH (u3nUecKoil HayKu;
ITpuHIMn 2.2.1 10,7
OTHOCUTEILHOCTH FOTOBHOCTE M 10,3
lamuest. bubmuoreka [{OK CIIOCOOHOCTD K 10,14
8 WNuepunanbHble https://m.edsoo.ru/ff0c3 | oOpa3zoBaHUIO U
CUCTEMBI OTCYETA. be8 caM000pa30BaHHUIO
[TepBblii 3aK0H B 00J1acTH (DU3UKH
Hprorona
Macca Tena. Cuia. ¢hOPMHPOBAHHOCT 222 10,7
HpuHiun b MHpOBO33peHus, = 2-2.3 10,4
CyNneprno3uuuu bubnuorexa [IOK COOTBETCTBYIOLIET 10,3
9 cui. Bropoii 3akoH https://m.edsoo.ru/ff0c3 | 0 coBpeMEHHOMY 10,13
Hrrotona nms be8 YPOBHIO Pa3BUTH
MarepraIbHON (usnueckoit
TOYKH HAyKH,
Tpertuii 3aK0H TOTOBHOCTb U 2.2.3 10,7
HbtoToHa 115t bu6nuoreka [IOK CIIOCOOHOCTB K 10,13
10 MATEDHATLHL https://m.edsoo.ru/ff0c3 = o6pasoBanuIO U 10.14
P = be8 caM000pa30BaHUIO ,
roHeK B 00j1acTu (hU3MKH
chopmupoBanHocT  2.2.4 10,7
3aKOH BCEMUPHOTO b MHPOBO33peHHs, 229 10,13
TaroTenns. Cuna bu6nuoreka [IOK COOTBETCTBYIOLIET
11 TspkecTu. [lepBas https://m.edsoo.ru/ff0c3 0 cOBpeMEHHOMY
KOCMHYECKast doo YPOBHIO Pa3BUTHUSA
CKOpPOCTb ¢busnyecKoit
HayKH,
12 Cuna ynpyrocTtu. bubmuoteka [JOK OCO3HaHHE 2.2.5 10,13



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00

3akon ['yka. Bec https://m.edsoo.ru/ff0c3  nennoctu HayuHout 2.2.4 10,2
Tena el8 JIeSITEIbHOCTH, 22.10 10,3
TOTOBHOCTH B 10.4
nporecce 10:8
n3ydeHus GU3nKu
OCYIIECTBIAT
MPOEKTHYIO H
UCCIIEI0BATENILCKY
10 IeSITEIbHOCTD
UH/IMBUIYaIbHO U
B I'pymime.
Cuia TpeHusl. chopMHpOBAHHOCT 2.2.6 10,4
Koapdpunment b MupoBo3spenns,  2-2.9 10,8
Tpenus. Cuia bubmmoreka [JOK COOTBETCTBYIOLIET
13 CONPOTUBJICHUS https://m.edsoo.ru/ff0c3 = 0 coBpeMeHHOMY
NpU JBHKEHUH 76 YPOBHIO Pa3BUTHS
Tena B KHUIKOCTH (usnueckoit
WU Ta3e HayKi,
[ToctynarenbHoe 1 2.2.7 10,2
BpalllaTeIbHOE 2.2.8 10,3
[BIKCHHE C(OpMHPOBAHHOCT | 3 3 1() 10,4
aOCOJIIOTHO b MHPOBO33PCHHA, 10,8
" bubmoreka [IOK COOTBETCTBYIOIIET
TBEPIOTO TeJA.
14 https://m.edsoo.ru/ff0c4 | 0 COBpeMEHHOMY
MOMEHT CUJIBI.
1a6 YPOBHIO pa3BUTHUA
Ilnedo cumisbl. bH3HICCKOM
YcnoBus HayKu;
paBHOBECHUS
TBEPJIOTO TENA
Nmnynse copmuposannocr  2.3.1 10,4
MarepraabHON Bubmuoreka ITOK b MHpOBO33peHus, = 2.3.2 10,13
15 TOYKH, CUCTEMBI https://m.edsoo.ru/ff0c4 coorBercTByromer —2.3.8 10,16
MaTepraIbHbIX 3d6 0 COBpeMEeHHOMY  2.3.9

Touek. Mmmynse

YPOBHIO Pa3BUTH



https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6

CWJIBL. 3aKOH

(huszryecKoit

COXpaHCHUS HayKH,
UMITyJIbCA.
PeaktuBHOE
TIBUKEHUE
Pa6ora u 233 10,4
MOIIHOCTEb CHJIBL. cOpPMUPOBAHHOCT 234 10,13
Kunernueckas b MHpOBO33peHHs, = 2-3-5
OHEpPrus bubmuoreka [{OK COOTBETCTBYIOIIIET
16 MaTepHaIbHON https://m.edsoo.ru/ff0c4 0 COBpeMEHHOMY
touku. Teopema 00 502 YPOBHIO Pa3BUTHS
U3MEHEHUN usmaeckoii
KHHETHYECKOW HayKi,
SHEPTUU
IToTenumanbHas 2.3.6 10,4
SHEprus. 10,14
IToTennuanpHas chOpMHPOBAHHOCT 10,13
SHEPTHA YIIPYTO b MHPOBO33PEHHS,
nehOpMUPOBAHHOM bubauroreka IIOK COOTBETCTBYHOIIET
17 NPYyKAHBI. https://m.edsoo.ru/ff0c4 0 cOBpeMEHHOMY
IToreHuunansHas 6la YPOBHIO Pa3BUTHUS
SHeprus Tena usnueckoii
BOIM3H HayKi,
MMOBEPXHOCTH
3emiu
[loTeHuuanbHBIC U cOpPMUPOBAHHOCT 2.3.7 10,4
HEMOTEHIMAJIbHBIC b MHpOBO33peHus, = 2-3-9 10,7
cunbl. CBsI3b bubinoreka [IOK COOTBETCTBYIOIET 10,13
18 paboThl https://m.edsoo.ru/ff0c4 | o coBpeMEeHHOMY
HETIOTEHITNATbHBIX 78¢ YPOBHIO Pa3BUTHS

CHJI C U3MEHEHUEM
MEXaHNYECKON

¢duznueckoit
HayKH;



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c

OHCPIUU CUCTCMbI

TeJ. 3aKoH
COXpaHEHUS
MEXaHUYECKON
SHEpPruu
JlaGopaTopHnas 2.3.10 10,9
OCO3HaHHE
pabora . 10,12
LCHHOCTH HAy4YHOM
«HccnenoBanue eATeBHOCTH,
CBSI3U pabOTHI FOTOBHOCTE B
CHUJIBI C nporecce
19 U3MEHEHUEM H3y4deHUS HU3UKU
MEXaHUYECKOM OCYIIECTBIISTh
SHEPIrUH TeJla Ha MPOCKTHYIO H
HpI/IMepe HCCJICI0BATCIbCKY
paCTsKEHNs 10 JICSATEIBHOCTD
WH/MBUIYaIbHO U
PE3UHOBOIO
B TpYyIIIE.
KTYTa»
KoHnTponbHas 2
paboTa 1o TeMe FOTOBZOCTI’ u
CIIOCOOHOCTD K
«Knnemartuka. Buomuorekxa IHOK
00pa3oBaHUIO U
20 JlnHamuka. https://m.edsoo.ru/ff0c4
caM000pa30BaHuUIO
3aKOHBI b74
Ha IPOTSHKEHUN
COXpaHEHUS B BCCH KH3HU
MEXaHUKE»
OCHOBHBIE 3.1.1 10,3
OJIOKCHISI c(hOopMHPOBAHHOCT 10,14
MOJIEKYJIAPHO- b MHPOBO33pEHHS, 10,7
. bubmmoreka [JOK COOTBETCTBYHOLIET
KUHETHUYECKON
21 https://m.edsoo.ru/ff0c4 0 cOBpeMEHHOMY
TEOPHH.
5 dc2 YPOBHIO Pa3BUTH
POYHOBCKOC ¢duznueckoit
JIBI)KCHUE. HAyKH,

Huddys3us



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

Xapaxrep chopMHPOBAHHOCT 3.11 10,3
OBUKCHUSA U b MHPOBO33pEHHS, 3.1.2 10,2
B3aUMO/ICHCTBUSI COOTBETCTBYIOLLET 10,14
22 YaCTHII BENISCTBA. 0 COBPEMECHHOMY
Mopaenn CTPOCHUA YPOBHIO Pa3BUTHA
ra3oB, KUAKOCTENl (usnueckoit
U TBEPIBIX TEI HayKi,
chopmupoBannocT | 3.1.3 10,13
Macca monekyi. b MHPOBO33PEHHUS,
KonnuecTBo COOTBETCTBYIOIIIET
23 BEIIIECTBA. 0 COBPEMECHHOMY
[MocTosHHAas YPOBHIO Pa3BUTHsI
ABorapo ¢busnyecKoit
HAyKH,
Temiosoe chopmupoBannoct 3.1.4 10,5
paBHOBECHE. b MUpOBO33peHus, = 3.1.9 10,14
Temmeparypa u o8 COOTBETCTBYIOIIET 10,3
24 0 COBPEMEHHOMY 108
n3mepenue. [lkana ’
YPOBHIO Pa3BUTHS
TeMIepaTyp (huzrueckoit
enscus HayKu;
chopmupoBanHocT | 3.1.5 10,2
b MHPOBO33peHHs, 3.1.9 10,5
HneanbHbiii ra3 B bu6morexa LIOK COOTBETCTBYIOIIET 10.13
25 MKT. OcHoBHOE https://m.edsoo.ru/ff0c4 0 coBpeMEeHHOMY ’
ypaBaenne MKT fde YPOBHIO Pa3BUTHS
¢duznueckoit
HAyKH,
AGcomoTHas copmuposannoct  3.1.6 10,5
TeMmmepaTypa Kax Bu6motexa LIOK b MHPOBO33pEHHS, 10,7
26 Mepa cpeliHen https://m.edsoo.ru/ff0c5 COOTBETCTRYIONER 10,13

KUHETUYECKON

OHCPTIHUU ABUKCHUS

1le

0 COBPEMEHHOMY
YPOBHIO Pa3BUTHUS
¢buznueckoit



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e

MOJICKYI. HayKH,

YpaBHeHue

MenneneeBa-

Knaneiipona
chopmupoBannoct  3.1.7 10,7
b MUpPOBO33peHusd, 3.1.8 10,14
COOTBETCTBYIOIIET

3akoH JlanbTOHAa. IOt 10,13

27 0 COBPEMECHHOMY

I"a3oBbIC 3aKOHBI
YPOBHIO Pa3BUTHUS
(huzrueckoit
HayKH,

5 OCO3HaHUE 3.1.10 10,11
JlaboparopHas LEHHOCTH HAYYHOHI 10,18
padora JICSITETIBHOCTH, 10,12
«HccnenoBanue OTOBHOCTE B
3aBUCUMOCTH rnporecce

28 MEKY U3y4YeHUs HPUUKH
napaMeTpamMu OCYIIECTBIISTH
COCTOSIHUSI UCCIIEI0BATENILCKY
pa3speskeHHOro 0 JICSITENbHOCTh
ra3ay WH/MBUIYaIbHO U
B TpyIIIIE.
TOTOBHOCTH U 3.1.8 10,7
W30mpotiecchr B CIIOCOOHOCTB K 10,13
bubmuoreka [{OK 00pa30BaHMIO U 10.14
WJICAJIbHOM Trase u )
29 https://m.edsoo.ru/ff0c5 camMooOpa3zoBaHUIO
ux rpapudeckoe
70e B 00J1acTH (PU3UKU
MpEJCTaBICHUE HA TPOTSEHHH
BCCH JKH3HH;
BuyTpenuss copmuposannocr  3-2.1 10,5
SHCPrus bubmmoreka [JOK b MUpOBO33peHus, = 3.2.2 10,13
30 TEPMOJIUHAMUYECK https://m.edsoo.ru/ff0c5 | cOOTBETCTBYIOLIET 10,14

OU CUCTEMEI U
CII0COOEI €é

952

0 COBPEMEHHOMY
YPOBHIO Pa3BUTHS



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952

W3MEHCHUS.
KonuuecTBo
TEIUIOTHI U paboTa.
BuyTpenuss
SHEprus
OJIHOATOMHOTO
UJealbHOTO Ta3a

(huszryecKoit
HayKH,

TOTOBHOCTH M 3.2.3 10,14
CIIOCOOHOCTh K
Bsr bubnuoteka [JOK 00pa3oBaHHIO U
31 https://m.edsoo.ru/ff0c5 | camooOpazoBaHHUIO
Teronepenaun
c36 B 00nacTu pu3nku
Ha MMPOTSHKEHUH
BCEH KHU3HMH;
VnennHas 3.2.3 10,14
TEII0EMKOCTh chopmupoBaHHOCT | 3 3 ¢
BeIIeCTBa. b MHPOBO33PEHHUS,
bubnuoreka [JOK COOTBETCTBYIOLIET
KomuuectBo
32 https://m.edsoo.ru/ff0c5 0 coBpeMEHHOMY
TEIJIOTHI TIPU
c36 YPOBHIO pa3BUTHS
Terionepenaye. (DusHecKoi
AnnmabaTHBIM HAYKH;
npouecc
TOTOBHOCTE U 324 10,7
ITepBbIii 3aK0H CTOCOGHOCTD K 10,13
bubnuoteka [JOK 00pa3oBaHHIO U
TEPMOJMHAMUKH U
33 https://m.edsoo.ru/ff0c5 | camooOpazoBaHHUIO
€ro MPUMEHEHHE K
efc B 00nacTu pu3nku
usorponeccam Ha MPOTSHKEHUN
BCEH KHU3HMH;
Heo6paTuMocTh copmupoanmoct  3.2.6
MPOLECCOB B bubmmorexa [OK b?ﬂf OBI())BB CHHS
34 https://m.edsoo.ru/ff0c6 P P ’

npupoje. Bropou
3aKOH

230

COOTBETCTBYIOIIET
0 COBPEMEHHOMY



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230

TCPMOJAUHAMUKHN

YPOBHIO Pa3BUTHSA
¢duznueckoit
HayKH;

35

[TpuaIMn
nevicrBus u KITJ]
TEIJIOBOM MAaIIIMHBI

bu6mmoreka [IOK

https://m.edsoo.ru/ff0c6

00a

c(hopMUPOBAHHOCT
b MHPOBO33pCHUSI,
COOTBETCTBYIOLIET
0 COBPEMEHHOMY
YPOBHIO Pa3BUTHL
(huzrueckoit
HAYKU;

3.2.5

10,5
10,8
10,13

ukn Kapno u ero
KIIJ

CITOCOOHOCTH
OILIEHHBATh
CUTYAIUIO
MPUHUMATH
OCO3HAHHbBIE
peleHus,
OpPHUCHTHUPYSICH HA
MOpaJIbHO-
HPaBCTBCHHbBIC
HOPMBI U
IOECHHOCTH, B TOM
YHCIIE B
JIEATENNLHOCTH
y4€HOrO;

3.25

10,8
10,13

37

DKOJIOTUYECKUE
poOIIeMbI
TETUTOHEPTETUKH

c(hopMUPOBAHHOCT
b AKOJIOTUIECKON
KYJIBTYPBHI,
OCO3HaHUE
rI106aTEHOTO
xapakTepa
JKOJIOTHYECKUX
mpooieM;

3.2.6

10,18

38

O06o00maromumii
YpOK

bubmunoreka LIOK

https://m.edsoo.ru/ff0c6

938

UHTEpEC K
pa3nyHbBIM chepam
npodeccnoHambHON

3.1-3.2

10,17



https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938

«MonexkynspHas
¢usnka. OCHOBBI
TEPMOJUHAMUKN

JICSATEITLHOCTH, B
TOM YHCIIe
CBSI3aHHBIM C
¢duznkoit n
TEXHUKOH, yMEHNE
coBepIIaTh
OCO3HAHHBINA BBIOOD
Oymymueit
npodeccuu u
pean30BbIBATH
COOCTBEHHBIE
JKM3HCHHBIC TJTAHBI;
TOTOBHOCTH U
CHOCOOHOCTD K
00pa3oBaHMIO U
caM000pa30BaHUIO B
oOmact GU3MKK Ha
NPOTSHKEHUU BCei
JKU3HY,

39

KonTponbnas
pabora 1o Teme
«MonexkynspHas
¢usnka. OCHOBBI
TEPMOJAMHAMUKI

bubmunoreka LIOK
https://m.edsoo.ru/ff0c6
a0

TOTOBHOCTH U
CIOCOOHOCTP K
00pa3oBaHMIO U
€amM0o00pa30BaHUIO
B 00j1acTH (hU3MKH
Ha MPOTSHKEHUH
BCCH JKH3HH;

3.1
3.2

10,13
10,14

40

[TapooGpazoBanue
1 KOHJICHCAIHUS.
Ucnapenue u
KHUIICHUE

bubmunoreka LIOK
https://m.edsoo.ru/ff0c6
3b6

c(hOpMHUPOBAHHOCT
b MHPOBO33pCHUSI,
COOTBETCTBYIOILET
0 COBPEMEHHOMY
YPOBHIO Pa3BUTHUS
¢duznueckoit
HAYKU;

3.3.1

10,3
10,14

41

AbcomroTHas U
OTHOCHUTCJIbHAasA
BIIYKHOCTH
BO3/yXa.

but6mmoreka [IOK
https://m.edsoo.ru/ff0c6
4d8

c(hopMUPOBAHHOCT
b MUPOBO33pCHUSI,
COOTBETCTBYIOLIET
0 COBPEMEHHOMY

332
3.3.6
3.3.7

10,3
10,13
10,14
10,8



https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8

Haceiennsiit nap

YPOBHIO Pa3BUTH

¢duznueckoit
HAyKH,
TBépnoe Teno. 333 10,15
Kpucranmnmueckue 3.3.6 10,16
1 amop(HBIE Tea. copmuposaHoCT
AHW3OTpOHS b MHPOBO33pEHHS,
CBONHCTE bubmoreka [IOK COOTBETCTBYIOIIET
42 https://m.edsoo.ru/ff0c6 0 cOBpeMEHHOMY
KPUCTAILIOB. 510 YPOBHIO Pa3BUTHS
Kuniue ¢uznueckoit
KPUCTAJUIBIL. HayKH;,
CoBpeMeHHbIE
MaTrepuabl
copmuposannoct  3.3.4 10,3
Ilnasnenne u b MUPOBO33PEHHS, 10,13
KpHUCTaUIU3aLHsL. bubmuoreka [{OK COOTBETCTBYIOIIET
43 VY aenpHas TemioTa https://m.edsoo.ru/ff0c6 0 cCOBpeMEHHOMY
IJIABJICHUS. 708 YPOBHIO Pa3BUTHUS
Cyb6numarus busryecKoii
HayKH,
TOTOBHOCTH U 335 10,13
CIIOCOOHOCTH K
VYpaBHeHue bubmmoreka [JOK 00pa3oBaHHIO U
44 TEIJIOBOTO https://m.edsoo.ru/ff0c6 | camooOpazoBaHUIO
Oayranca 820 B 001acTH HU3NKH
Ha MPOTSHKEHUN
BCEH KHU3HMH;
chopmuposannoct  4.1.1 10,3
DnekTpusanus Teil. b MHPOBO33peHHs,  4.1.9 10,14
DIEKTPUYECKUIM Bubmuoreka ITOK COOTBETCTBYIOIIET 10,2
45 3apsa. JBa Buna https://m.edsoo.ru/ff0c6 | 0 coBpeMEHHOMY

ANMEKTPUUYCCKUX
3apsIoB

bee

YPOBHIO Pa3BUTHUS
(huzrueckoit
HAyKH,



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc

[TpoBoIHMKH, cpopmupoBanHocT  4.1.2 10,6
JUBJIEKTPUKH U b MUPOBO33pEHHS, | 4.1.3 10,7
IOy TIPOBOTHAKA but6mmoreka [IOK COOTBETCTBYIOIIET 10,14
46 34KOH COX aHeHH;I https://m.edsoo.ru/ff0c6 | 0 coBpeMEHHOMY
P bee YPOBHIO Pa3BUTHUSA
AIEKTPUUYECKOTO (usisecKoii
3apsiaa HAYKE;
BsaumoieiicTre chopmuposannoct  4.1.4 10,7
3apAI0B. 3aKOH b MHPOBO33pEHHS, 10,2
Kynowa. bubmuoreka [{OK COOTBETCTBYIOIIET 10,13
47 o — https://m.edsoo.ru/ff0c6 0 cOBpeMEHHOMY
. ce4d YPOBHIO pa3BUTHS
ANEKTPUYECKUIN (usHeCKoii
3apii HayKH,
Hanpsioxénnoctb chOpMHPOBAHHOCT 4.1.5 10,6
AJIEKTPUYECKOTO b MHPOBO33pEHHS, 10,13
niosist. [IpuHnmn bubmuoreka [{OK COOTBETCTBYIOIIET
48 CyNepno3uIuu https://m.edsoo.ru/ff0c6 0 coBpeMeHHOMY
DJIEKTPUUECKUX df2 YPOBHIO pa3BUTHS
noJiei. JIunun (huzmueckoit
HaIpPsKEHHOCTH HayKu;
PaGora cin copumposarmoct  4.1.6 10,6
37IeKTPOCTATHYECK b MUPOBO33pCHHUA, 10,14
Or0 TIOTISI bubmuoreka [{OK COOTBETCTBYIOIIET
49 Ioten Haﬂ https://m.edsoo.ru/ff0c6 0 cOBpeMEHHOMY
. f00 YPOBHIO Pa3BUTHs
Pasnocrs (husmueckoit
MOTEHIMATIOB HAyKH,
[IpoBoaHMKY 1 chopmuposannoct  4.1.7 10,14
AUBJICKTPUKH B but6mmoreka [IOK EO%T]:Z::;?;}ZI:; 4.1.9
50 AIEKTPOCTATUYECK https://m.edsoo.ru/ff0c7 Y
018 0 COBPEMECHHOMY
OM TOITE. — YPOBHIO Pa3BUTHSI
JusnexTpudeckas

(huzmueckoit



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018

MIPOHULIAEMOCTh HAyKH,
chopmupoBanHocT | 4.1.8 10,8
b MHPOBO33pEHHS, 10,13
IEKTPOSMEOCTS. bubmoreka [IOK COOTBETCTBYIOIIIET
51 https://m.edsoo.ru/ff0c7 0 cOBpeMEHHOMY
Konnencarop 126 YPOBHIO pa3BUTHUA
¢uznueckoit
HAyKH,
DNEeKTPOEMKOCTh TOTOBHOCTb H 4.1.8 10,13
ILIOCKOTO CIIOCOOHOCTH K
KOHJIGHCATOPA. but6mmoreka [IOK 00pa3oBaHHIO U
52 https://m.edsoo.ru/ff0c7 | camooOpazoBaHHUIO
Jueprus 2¢0 B 00s1acTH HU3NKHU
3apsDKCHHOTO Ha IPOTSHKEHUU
KOHJEHCcaTopa BCeit JKH3HIL
OCO3HaHUE 4.1.10 10,9
LIECHHOCTU Hay4YHOU 10,12
JIeSATSITLHOCTH,
Jlaboparopuast TOTOBHOCTD B
pabora nporiecce
53 "U3mepenue u3ydeHus GU3HKH
3IEKTPOEMKOCTH OCYILIECTBIISTD
KoHzeHcaTopa" HCCIIEI0BATEIILCKY
10 JICSITEIBHOCTD
HHAUBUAYAIBHO U
B IpYIIIIE.
[punnun OCO3HaHUE 4.1.9 10,8
JNCHCTBHS 1 [EHHOCTH HAYYHOU 10,15
[IpUMEHEHHE JIeSATSITLHOCTH, 10,18
KOHJEHCATOPOB, FOTOBHOCTH B
54 mporiecce
KOMUPOBAJILHOTO 13y eHus s
alrrapara, OCYLIECTBIIATH
CTPYUHOTO MIPOEKTHYIO U
NpUHTEPA. HCCIIEIOBATENBCKY



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0

DneKTpocTaTHIECK

10 JCATCIIBHOCTD

ad 3aluTa. WHAUBUAYAIbHO U
3azemiieHUE B TpyIIIIE.
AIEKTPONPUOOPOB
DNEeKTpUUECKUI 421 11,6
TOK, YCJIOBUS €T'0 c(OpMHPOBAHHOCT 4.2.2 10,13
CyILIECTBOBaHHU. b MUPOBO33PEHHS, 4.2.3
ITocTostHHBIN TOK. COOTBETCTBYIOIIET
55 Cuna Toka. 0 COBPEMEHHOMY
Hanpsixenue. YPOBHIO Pa3BHUTHS
ComnpoTHBIIEHHE. (usmaeckoii
3akoH Oma [is HayKH,
y4acTKa Lenu
OCO3HaHue 4.2.4 11,6
IlocnenoBaTenbHOE LEeHHOCTM HayuHo  4.2.14 10,13
, IIapaJuICIbHOC, AeATeNbHOCTH,
CMeEIIIaHHOE rOTOBHOCTb B
COCIMHEHHE npouecce
MIPOBOIHUKOB. bubmmorexa LOK n3yyeHuns GpU3nKu
56 0.5 https://m.edsoo.ru/ff0c7
Jlaboparopnas 410 OCyLLeCTBAATD
pabora «M3yuenue T MPOEKTHYO 1
CMENIaHHOTO MCCNefoBaTe/IbCKY
COCTMHECHHUS 10 LeATeNbHOCTb
pe3UCTOPOB» WHAWMBUAYANBHO U
B rpynne.
TOTOBHOCTH H 4.2.5 11,6
Pa6ora n CIIOCOOHOCTD K 4.2.6 10,13
MOIIHOCTb but6mmoreka [IOK 00pa30BaHMIO U
57 3JIEKTPUYECKOTO https://m.edsoo.ru/ff0c7 = camooOpa3zoBaHUIO
TOKa. 3aKOH 838 B 00acTé HU3UKU
I[)KOY.HSI-.HGHH& Ha INPOTAKCHUN
BCCH KU3HH,
58 3axkon Oma ais 0.5 bu6nuorexa LIOK OCO3HaHHUE 4.2.7 11,4



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838

IIOJIHOM https://m.edsoo.ru/ff0c7 = nenHoctu Hayunoit| 4.2.14 11,3
(3aMKHYTOM) ac0 JeSTeIBHOCTH, 10,9
JIEKTPUYECKON TOTOBHOCTL B 10,12
nenu. Koporkoe tponecce
n3ydeHus GU3nKu
3aMbIKaHUE.
OCYHIECCTBIIATH
JlaGopaTtopHas Y
NIPOCKTHYIO U
paborta
HCCJICI0BATCIbCKY
«3mepenue D/1C 10 IeATETBHOCTD
HMCTOYHHUKA TOKA U WHIMBHJIYATBHO W
€ro BHYTPEHHET0 B IpyIIIIE.
COMPOTHUBIICHUSD)
Pe3epBHbIii ypok. 10,13
KOHTpOIbHAs copMHPOBaHHOCT 10,14
b MHUPOB HUA
paboTa 1o TeMe PpOBO33pCHIA,
" bu6mmoreka [IOK COOTBETCTBYIOIIET
DNeKTpOAUHAMUK
59 a"/ https://m.edsoo.ru/ff0c8 = o coBpeMeHHOMY
B . c56 YPOBHIO Pa3BUTHUSA
cepoccuiickas (busHecKoit
MIPOBEPOYHAs HAYKH;
paborta
O606HlaIOHIHH T'OTOBHOCTb U 1 1’3
YPOK CHOCOOHOCTB K 11,4
«DNIEKTPOTMHAMHUK Bubnuoreka [IOK 06pa30BaHMIO U 10,13
60 a»/ https://m.edsoo.ru/ff0c8 | camooOpazoBaHUIO
Bcepoccuiickas 8be B 00J71acTH (DU3HKH
IIpOBEepOYHast Ha NPOTAKCHUN
pa60Ta BCCH )KHU3HU,
DJIEKTpOHHAA c(OpMHPOBAHHOCT 4.2.8 11,3
MIPOBOAUMOCTD b MUPOBO33pEHUS, 10,17
61 TBEPJIBIX COOTBETCTBYIOLLET
METaJUIOB. 0 COBPEMCHHOMY
3aBUCUMOCTh YPOBHIO Pa3BUTHS

COIIPOTUBJICHU A

(huzruecKoit



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

METAJIJIOB OT

HaYKH;

TEeMIIepaTypBbl.
CBepxIpoBoAUMOC
Th
chopmupoBanHoct  4.2.9 11,4
ONEeKTPUICCKUI b MUPOBO33pEHHS,
TOK B BaKyyMe. COOTBETCTBYIOIIET
62 CsaoiictBa 0 COBPEMECHHOMY
3IEKTPOHHBIX YPOBHIO Pa3BUTHS
ITyYKOB ¢busnyecKoit
HAYKHU;
[TonynpoBoaHuKH, 4.2.10 11,4
UX COOCTBEHHAs U copmuposanHoCT
npUMecHas b MUPOBO33pEHUS,
IPOBOHMOCTS. but6mmoreka [IOK COOTBETCTBYIOIIET
63 . https://m.edsoo.ru/ff0c8 | 0 coBpeMEHHOMY
CaoiicTBa p—n-
4ae YPOBHIO Pa3BUTHUSA
Tiepexoaa. (huzrueckoit
[TonynpoBOAHUKOB HayKI,
bIe PUOOPHI
UHTEPEC K 42.11 11,4
Ppa3nuIHBIM 42.14
chepam
po¢eCcrOHaIbHO
QHGKTp quCKHﬁ )74 JACATCIIbHOCTU, B
TOK B pacTBOpax u TOM GHCIIE
pacriaBax bubnmoreka [JOK CBSI3aHHBIM C
64 AJIEKTPOJIUTOB. https://m.edsoo.ru/ff0c8 | dusukoii u
DJIEKTPOJIUTHYECKA 2ba TEXHHUKOH, YMEHHE
sl IUCCOLMAIIUS. COBEpIIAThH
Dnektponus OCO3HAHHBIN

BEIOOD Oymymieit
npodeccuu u
peanu30BbIBATH
cOOCTBEHHbBIC



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba

KHU3HCHHBIC

IUTaHbI;
DJIEKTPUUYECKU I FOTOBHOCTE M 4.2.12 11,4
TOK B rasax. CHOCOBHOCTD K
CamocTosITebHbIH but6mmoreka [IOK 00pa30BaHMIO U
65 u https://m.edsoo.ru/ff0c8 camooOpa3zoBaHuUIO
HECAMOCTOSTEIIbH 4ae B 00s1acTH HU3NKHU
BI} pasps. Ha IPOTHKEHUU
Monnus. [Tnazma BCCH JKU3HH,
DNEeKTpUYECKUe FOTOBHOCTE M 4.2.13 10,8
MpUOOPHI 1 CHOCOBHOCTD K
YCTPONCTBA M MX bu6nuoreka [IOK 00pa30BaHMIO U
66 MPaKTUYECKOE https://m.edsoo.ru/ff0c8 camooOpasoBanuro
IIpUMEHEHUE. ofc B 00s1acTH HU3UKHU
[IpaBuna TeXHUKHN Ha NPOTSHKCHUN
0€301acHOCTH BCCH JKU3HH,
Kontponbnas 4,1 11,3
pabota 1o Teme TOTOBHOCTD 1 4.2 10,14
«DNEKTPOCTATHKA. CTOCOBHOCTS K 10,13
. bubmmoreka [JOK 00pa3oBaHHIO U
[ToctosaHHBII
67 . https://m.edsoo.ru/ff0c8 | camooOpazoBaHHUIO
BIEKTPUYECKUI
T a8a B 00JIacTH (DU3UKH
TOK. 1OKH B Ha NPOTSHKEHUU
Pa3IUYHBIX L
cpenax»
3CTETUYECKOE 1-4
OTHOIIICHHE K
Pe3epBHBIi YPOK. MHpY, BKJIIO4aT
. bu6nuoreka [IOK ICTETUKY
O06o0marommii
68 https://m.edsoo.ru/ff0c8 = HayuHOTO
ypok o Temam 10
foc TBOPYECTBA,
KJ1acca HpHCyImEro
(husmueckoit

HayKe;



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c

OBLLIEE
KOJIMYECTBO
YACOB I10
[IPOT'PAMME

68




11 KJIACC

Kosau4vecTBo 4acoB Bocnurarenbn | Kopg Kopx
ast npoBepsieMpix  POBEpAEMOT
COCTABJISIIOIAS 0
3JIEMEHTOB
MPEIMETHOTO
colepKaHus
Kon Ipa pe3yJsibTaTta
TPO KTH it JJIeKTPOHHbIE OCBOCHHSI
aTa o
Ne Tema ypoka B T ece U3y wpposrIe ocnomno
n/n ce  HbIe KHe o0pa3oBaTebHbIE obpasoBaresh
YeHHU A HO#
ro pa pa peCypcChI
MpOrpaMMbI
00 00 porp
OCHOBHOT'O
Thbl Thbl
oOmiero
o0Opa3oBaHUs
- chopmuposanno =~ 4.3.1 11,3
OCTOSIHHBIC
CTb 43.2 11,7
MarHuThl U UX MHPOBO33pEHHS,
B3aHMOJICHCTBHE. COOTBETCTBYIOII
MaruuTHOe oJie. 1 bubmuorexa [JOK ero
Bektop MaruuTHOM https://m.edsoo.ru/ff0c9778 COBPEMEHHOMY
nHAYKUUU. JIluaumn YPOBHIO
MarHUTHOM pa3BUTH
WHIYKIHH ¢duznueckoit
HAYKHU;
MaruuTHO€ noJie | bubmuorexa [JOK cpopmupoBanno  4.3.3 11,3
MIPOBOJIHUKA C TOKOM. https://m.edsoo.ru/ff0c98fe CTh



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

OmebiT Opcrena. MHPOBO33pEHHUS,
BzaumoneiicTBue COOTBETCTBYIOIII
IPOBOOHUKOB C ero
TOKOM COBPEMEHHOMY
YPOBHIO
pa3BUTUA
(usnyeckoit
HAYyKH,
OCO3HAHNE 4.3.15 11,9
LIEHHOCTH 11,12
Hay4HOU
Y4HO 11,19
JCATCIIBHOCTH,
T'OTOBHOCTH B
JlaGoparopHast fiponecce
HU3YyUYCHUA
pabora «M3yuenue bubanorexa [HOK o Y
HU3UKHU
MarHUTHOTO TTOJIA https://m.edsoo.ru/ff0c98fe
OCYILIECTBIATh
KaTYIIKH C TOKOM»
MIPOEKTHYIO
HCCICA0BATCIIbC
KYy10
ACATCIIBHOCTD
WHAUBUAYAITBHO
U B IpyImIe.
eiicTBue 0CO3HAHHE 434 11,7
MarHMTHOTO MOJIS HA HeHHOCTH 4.3.15 11,12
Hay4YHOHU
MIPOBOJIHUK C TOKOM. bubmuorexa [JOK Y 11,16
ACATCIIBHOCTH
Cuna Amrmepa. https://m.edsoo.ru/ff0c9ac0 ’
TOTOBHOCTH B
JlaGopaTopHnas
nporecce
pabora

HU3YUCHUA



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

«HccnenoBanue ¢bu3nkn
JIeCTBUSA OCYIICCTBISTh
MIOCTOSIHHOTO MPOEKTHYIO U
MarHuTa Ha paMKy ¢ HCCJICI0BATEIIBC
KYIO
TOKOM»
JCATCIIBHOCTD
HUHIAWBUAYAJIBHO
U B rpymne.
TeficTaue TOTOBHOCTB B 4.3.5 11,7
MarHuTHOTO IOJII Ha CIIOCOOHOCTB K 11,18
JBIKYLLYFOCS 00pa3oBaHHIO U
B ADSOKCHHEVIO bubmuorexa [JOK caMo00pa3oBaH
P Y https://m.edsoo.ru/ff0c9df4 uto B o0nacTu
yactuiy. Cuna
¢u3uKu Ha
Jlopenna. Pabora HpOTKeHHH
cuibl JIopeHna BCEH JKH3HI
cthopmupoBanno | 4.3.6 11,3
DneKTpoMarHuTHas CTb 4.3.7 11,6
unayknud. [Torok MUPOBO33PCHHSA, =~ 4.3.8 11,14
BEKTOPA MarHUTHOM COOTBCICTBYIOIL  4.3.9 11,13
ero
uaaykuuu. I1C 4.3.10
3 COBPEMEHHOMY
WHIYKIAHA. 3aKOH ) YPOBHIO
3JIEKTPOMAarHUTHOM —
nHaykuun Gapanes busndeckoit
HayKH;
JlaGoparopHas OCOSHAHMC 4.3.15 11,9
paGota bubmmorexa LIOK LIEHHOCTU 43.10 11,12
https://m.edsoo.ru/ff0cal50 = Hay4HOH 11.19
«Hccnenosanue ’

JACATCIIBHOCTH,



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150

SIBJICHUS TOTOBHOCTb B
3JEKTPOMArHUTHOU mporiecce
HHIY KA H3yHCHHA
¢bu3uKu
OCYIIECTBIIATh
MPOCKTHYIO U
HCCIIEI0BATENBC
3%
JeSATSILHOCTD
WHIUBHIYaIbHO
U B IpyIIIE.
NHAYyKTUBHOCTS. 43.11 11,3
SInienue TOTOBHOCTH H 4312 11,6
camounaykuuu. DJIC CIIOCOOHOCTS K 43.13
00pa3oBaHHIO U
CaMOWHYKIIWH.
bubmuorexa [JOK camoo0pa3oBaH
DHeprusi MarHuTHOTO
https://m.edsoo.ru/ff0ca600 = Hi0 B 06IacTH
MOJIs1 KaTYIIKHU C
(dhm3uKy HA
TOKOM. NPOTSHKEHUN
DNeKTpOMarHuTHOE BCei HKU3HM
rnoJje
Texanueckue HHTCpPEC K 43.14 11,16
YCTPOHCTBA U HX pasiHiHbBIM 11,18
IpUMEHEeHHe: chepam 11,17
npoecCUOHAabH
TTOCTOSIHHBIC v
Ol IeSITEIbHOCTH,
MAarHHTHI,
B TOM YHCIIE
AJIEKTPOMATHUTHI, CBSISAHHLIM C
3JIEKTPOJIBUTATEb, (buzmKOi H
YCKOpHUTEIN TEXHMKOM,



https://m.edsoo.ru/ff0ca600

3J€MEHTaPHBIX
YaCTHII,

HWHAYKIIMOHHAA MICYb

yMEHHE
COBEpIIATH
0CO3HAaHHBIN
BEIOOD Oymymeit
npodeccuu u
pealu30BbIBATh
COOCTBCHHBIC
JKU3HEHHBIE
[IJIaHBI;

TOTOBHOCTH H
CIOCOOHOCTH K
00pa3oBaHHIO U
caMo0o0Opa3oBaHU
10 B oOnacTu
($u3MKK Ha
MPOTSHKEHUN BCEH
JKU3HU;

TOTOBHOCTH U 4,3 11,3
CITOCOOHOCTH K 11,4
O6o0maromuii ypok 00pa3oBaHMIO U 11.13
10 «MarHuTHOE ToJI€. bubmnorexa [JOK camo00pasoBan 1 1:14
DneKTpoMarHuTHas https://m.edsoo.ru/ff0cab82  wro B obmacTu
WHTYKIHSD) usnrm na
IIPOTSXKCHUU
BCEH JXU3HHU;
KonTposbHas padota bubmunorexa [JOK FOTOBHOCTE H 4.3 11,3
11 CIOCOOHOCTB K 11,13

o TeMe «MarautHoe

https://m.edsoo.ru/ff0cad58

00pa30BaHMIO U



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58

ToJIe. caMo00pa3oBaH 11,14

DJIEKTPOMArHUTHAS HIO B 0671aCTH

MHTYKLIHSD (dbm3uky Ha
MMPOTSKCHUN
BCEH JXU3HHU;

CBoOoHBIE 5.1.1 11,3
c¢(hopMHUPOBAHHO ’

MEXaHUYECKHUE cTh 5.1.2

KOJIeOaHMs. mupoBossperms, = O-1-3

IMapmonunueckue COOTBETCTBYIOLL 514

12 KOJIcOaHusI. bubmuoreka [JOK ero

YpaBHeHue https://m.edsoo.ru/ff0caf06 COBPEMEHHOMY

rapMOHHYECKUX YPOBHIO

KOJIcOaHUH. Pa3BUTHA

TTpeBparmeHte ¢duzndeckoit

SHEpPruu Hayi;
OCO3HAHHE 5.1.12 11,9
LIGHHOCTH 11,12
Hay4yHOM

HaGOpaTOpHa;I JACATCIIBHOCTH,

pabora TOTOBHOCTH B

«HccnenoBanue mporecce

13 3aBUCUMOCTH HU3YUCHUA
TIEePHOIa MATBIX ¢uzukn
KoJieOaHuH Tpy3a Ha OCYIICCTBIIATH

HUTH OT JAJIMHBI HUTU
1 Macchl Tpy3a»

MIPOEKTHYIO U
HCCIIEA0BATEIIBC
KYIO
JIeATENBHOCTD
VHAWBHULY ATEHO



https://m.edsoo.ru/ff0caf06

U B TpyTIIIE.

KonebarenbHbiit 5.1.5 11,3
koHTyp. CBOOOHBIE cpopmMupOBaHHO 11,4
3JIEKTPOMArHUTHBIE CTh 11,14
KOTICBGAHIIS B MHPOBO33PEHUS,
COOTBETCTBYIO
HJIeaTbHOM yrom
bubmuorexa [JOK ero
14 KOJIeOaTeIbHOM
https://m.edsoo.ru/ff0cb820 = coBpeMeHHOMY
KOHTYype. AHaIOrust
YPOBHIO
MEXALY pa3BHTHUA
MEXaHUYCCKUMH U busmuecKoii
ANEKTPOMATrHUTHBIMH HAYKH;
KOJICOaHUSMH
TOTOBHOCTH U 5.1.6 11,13
®opmyna TomcoHa. CIIOCOOHOCTB K 5.1.5 11,6
3aKOH COXpaHEHUs 00pa3oBaHMIO U
15 SHEPTUH B bubmuorexa [JOK camMo00pa3oBaH
HaeaJIbHOM https://m.edsoo.ru/ff0cb9c4 | wuto B obaactu
KOJIe0aTeIIbHOM (Gu3uKu Ha
KOHType MMPOTSKCHUN
BCEH KU3HU;
[Ipeacrasnenue o FOTOBHOCTE I 5.1.7 11,3
3aTyXxarommnx CIIOCOGHOCTS K 1115
KoJIeOaHMSX. 06pa30BaHI/IIO u 1 1, 18
16 Brinyxnennbie bubmuorexa [JOK camoo0pa3oBaH
MEXaHUYECKHUE https://m.edsoo.ru/ff0cbb86 = uto B o6nactu
Kose6aHus. (pusuku Ha
Pe3OHaHC. MPOTSKCHUN

BriHyXCHHBIE

BCEH JXU3HHU;



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86

SJICKTPOMArHMTHBIC

KoseOaHus
[TepeMeHHBIH TOK. cpopmuposanno  5.1.8 11,4
CunycouganbHbIN CTb 5.19 11,3
HIEPEMEHHBIN TOK. MHPOBO33PCHIT,
MOIHOCTD COOTBETCTBYIOII
17 MEPEMEHHOTO TOKa. bubmorexa [TOK ero
https://m.edsoo.ru/ff0cbd34 = coBpemeHHOMY
AMIUTUTYAHOE U
3 YPOBHIO
JIEUCTBYIOIIIEE pa3BUTUL
3HAYEHUE CHUIIBI TOKA busnueckoii
Y HaPSDKEHUS HAYKY;
TOTOBHOCTH U 5.1.10 11,16
Tpanchopmarop. CIOCOOHOCTD K 11,18
IIponsBoznctso, 00pa30BaHUIO U 11,17
13 nepeaaya u camoo0pa3oBaH
notpebeHue HIO B 00J1acTH
SIEKTPUUECKOI (pusuku Ha
SHEpPTHH POTSKCHUH
BCCHU KHU3HU,
VYcerpolictBo u FOTOBHOCTD I 5.1.11 11,18
HPaKTHICCKOC CHOCOGHOCTH K
NPUMCHCHHC 00pa3oBaHHIO U
19 AIEKTPUYECKOTO bubmuorexa [JOK caMmo00pa3oBaH
3BOHKA, FeHeEpaTopa https://m.edsoo.ru/ff0cc324 = wuro B obnactu
IIEPEMEHHOT0 TOKA, (u3uKu Ha
JIMHAL POTSKCHUH
3IIEKTPOIEpeaad BCEH JKH3HH;
20 DKOJIOru4ecKue mwianuposanne u | 5.1.10 11,18



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

PHCKH TIPH

OCYIIICCTBIICHHE
IEUCTBUH B

MIPOU3BOJICTBE
9JIEKTPOIHEPTUH. OKpYyXaroIlen
KymbTypa cpejie Ha OCHOBE
3HAaHUS LeIeH
WCTIOIb30BaHMS .
YCTOMYUBOT'O
AIIEKTPOIHEPTHH B
o pa3BUTUA
MTOBCETHEBHON KU3HU .
YeJI0BEYECCTRA;
chopmupoBanno =~ 5.2.1 11,3
MexaHu4deckue
CTb 5.2.2 11,13
BOJIHBI, YCIIOBHS MUPOBO33PEHHS,
pacipocTpaHCHUs. COOTBETCTBYIOIII
)1 [Tepuoa. Cxopoctb bubmmoreka [JOK ero
pacrpocTpaHeHUus U https://m.edsoo.ru/ff0cca54 = coBpeMEcHHOMY
JUUITAHA BOJIHBI. YPOBHIO
[Tonepeunslie u PasBUTHA
HPOIOJBHBIE BOJIHEI (usmaeckoit
HayKu;
TOTOBHOCTH U 52.3 11,4
CHOCOOHOCTD K 528
3Byk. CkOpocTh 00pa3oBaHMIo U
3ByKa. [ pOMKOCTh bubmuorexa [JOK camMo00pa3oBaH
22 P
3ByKa. BeicoTa ToHa. https://m.edsoo.ru/ff0cccOc = uro B obnactu
TemOp 3ByKa (pusuku Ha
MMPOTS)KCHUN
BCCH JKHM3HMU,
DJIEKTPOMATHUTHBIE cpopmuposanto | 5.2.4 11,3
. bubmuorexa [JOK CTh
23 BOJIHBI, MX CBOMCTBa H 5.2.5 11,18
https://m.edsoo.ru/ff0ccfe0 MHPOBO33PEHUS, 526

u ckopocTh. [lIkana

COOTBETCTBYIOIIT



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

3JIEKTPOMATrHUTHBIX ero
BOJTH COBPEMECHHOMY
YPOBHIO
pa3BHUTHS
(usnyeckoit
HAyKH;
chopmupoBaHHo | 5.2.7 11,4
CTb 5.2.8 11,14
TTpUHIMIIBL MHPOBO33pPEHHS,
COOTBETCTBYIOII
panroCBsI3U U
ero
24 TEJEBUIACHUS.
COBPEMECHHOMY
Passurtue cpencrs
YPOBHIO
cBs3u. Paguonokanus pasBuTHS
(dusnyecKoit
HAyKH,
TOTOBHOCTH M 5.1 11,3
CITOCOOHOCTH K 52 11,4
KonTponsHas pa6ora 00pasoBaHmIo 1 11,13
bubmuorexa [JOK camoo0pa3oBaH 11.4
25 «Konebanus u )
https://m.edsoo.ru/ff0cc6f8 uio B o0iacTu
BOJIHBD»
¢u3uKu Ha
MPOTSHKEHUN
BCCH KHM3HMU,
[IpsMonuHeitHOE cpopmuposanso | 5.3.1 11,6
CTb 11,14
pacnpocTpaHeHHe
. bu6mmoreka [IOK MHPOBO33pPEHHS,
26 CBETa B OJTHOPOJHOM
N https://m.edsoo.ru/ff0cd350 | COOTBETCTBYIOLL
cpene. Toueunblid ero

HCTOYHUK cBeTa. JIyu

COBPEMEHHOMY



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350

cBeTa YPOBHIO
pa3BHUTHS
(hm3ugeckoi
HAyKH,
TOTOBHOCTB B 532 11,3
OTtpaxkeHue cBeTa. CIIOCOOHOCTS K 11,8
3aKOHBI OTPAKEHHS obpasoBaHmio 1 11,14
27 cpera. TToCTPOCHHE bubmmoreka [JOK caMmo00pa3oBaH
' pu https://m.edsoo.ru/ff0cd4e0 = wur0 B 0OmacTH
M300pakeHUI B
(dbm3uKy Ha
IJTOCKOM 3€epKajie S —
BCCH JKHM3HMU,
chopmupoBanno = 5.3.3 11,3
[Ipenomnenue cBera. CTb 534 11,6
[TonHoe BHyTpeHHEE MHPOBO33pCHHUS, 11,14
OTpaKeHHe COOTBETCTBYIOII
N bubmuorexa [JOK ero
28 IIpenenbubiii yron
https://m.edsoo.ru/ff0cd7{6 COBPEMEHHOMY
TOJTHOT'O
YPOBHIO
BHYTPEHHETO —
OTpakCHUA (dusnyecKoit
HAyKH;,
0CO3HAHHE 5.3.12 11,9
Jlaboparopnas HCHHOCTH 11,12
pabora «M3mepenue HayHON 11,19
29 OKA3ATEIs bu6mmoreka [IOK JIeSITCIILHOCTH,
https://m.edsoo.ru/ff0cd67a | TOTOBHOCTH B
MPETOMIICHUS
nporecce
CTEKJIay e —

bu3nKH



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

OCYILECTBIISITh
MIPOEKTHYIO U
HCCIIEI0BATENbC
KYIO
JIeATENBHOCTD
UHUBUAYAIIBHO
U B TpyMIIE.

30

JIunzel. [TocTpoenue
M300paXeHUI B
nuH3e. Gopmyia
TOHKOM JIMH3EL.
VBeanueHue JUH3bI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cddle

TOTOBHOCTH M
CIOCOOHOCTH K
00pa3oBaHMIO U
camoo0pa3oBaH
uio B o0iacTu
¢u3uKU Ha
MPOTSHKECHUN
BCCH JKHM3HMU,

5.3.6

11,8
11,13
11,6

31

Jlaboparopuast
pabora
«Hccnenosanue
CBOWCTB
M300pakKeHUI B
JIMH32X)

OCO3HaHHE
IIEHHOCTHU
Hay4yHOM
JIEeATEIIBHOCTH,
TOTOBHOCTH B
mporecce
W3Y4CHUS
bu3nKH
OCYIIECTBIISTh
MTPOEKTHYIO U
HICCIIEIOBATEIIC
KYIO
JIEATEIIBHOCTD
HMHIAUBHUIYAJIbHO
Y B TPYIIIIE.

5.3.12

11,9
11,12
11,19



https://m.edsoo.ru/ff0cdd1e

OCO3HAHHE 5.3.5 11,16
LEHHOCTHA 5.3.12 11,12
Hay4YyHOU 11,9
JIESITEIILHOCTH,
Hucnepcus ceera. FOTOBHOCTD B
Cl1OKHBIN cOCTaB nporecce
oenoro cBeta. L[Ber. U3YUCHHUS
32 JlaGopaTtopHas bu3uku
pabota OCYIIIECTBIISTh
«Habmonenue HPOCKTHYIO 1
JIUCIIEPCHH CBETA» MCCICNOBATENBC
KYIO
JESTELHOCTD
WHAUBUAYAITBHO
U B IpYIIIE.
chopmupoBanHo  5.3.8 11,6
CTb 5.3.9 11,16
Wnrepdepenmms MHUPOBO33pPCHHS,
ceera. Jludpaxnus COOTBETCTRYION
33 cBeTA. bubmuorexa [JOK ero
https://m.edsoo.ru/ff0ced22 = coBpeMeHHOMY
III/I(l)P&KL[I/IOHH&SI YPOBHIO
pereTka pa3BUTHSI
¢duznueckoit
HayKH;
TOTOBHOCTB B 5.3.10 11,3
[TonepeunocTsb Bubmuotexa LIOK CIOCOOHOCTB K 11,6
34 CBETOBBIX BOJIH. 00pa3oBaHMIO U

[Tonspuzanus ceera

https://m.edsoo.ru/ff0cf02e

caMo00pa3oBaH
uto B o0nacTu



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e

(dbm3uKy Ha
MPOTSKCHUH
BCCH JKHM3HMU,

TOTOBHOCTH U 5.3.11 11,18
Onruueckue CIIOCOOHOCTB K 11,16
puOOpHI U 00pa3oBaHHIO 1 11,19
35 YCTpOMCTBA U camo00pa3oBaH
YCIOBUSA UX U0 B 00J1acTH
0€30IacHOTO (puzuky Ha
HpI/IMeHeHI/ISI IIPOTSXKCHUU
BCEH JXU3HHU;
chopmupoBanuo | 6.1 11,5
I'panuubr CTb
MIPUMEHHUMOCTHU MHPOBO3S3PCHHA,
. COOTBETCTBYIOIII
KJI1aCCHYECKOM
Bbu6nuoreka [JOK ero
36 MEXaHHUKH.
https://m.edsoo.ru/ff0cf862 COBPEMCHHOMY
[Toctynatet
. YPOBHIO
CIIEIMATIbHON TEOPHUH pasBHTHS
OTHOCHTEILHOCTHU dusmueckoit
HayKH;
chopmupoBanHo | 6.2 11,5
CTh 11,13
OTHOCUTENBHOCTh MHPOBO33pCHHA,
COOTBETCTBYIOIII
37 OJTHOBPEMEHHOCTH. bubanorexa [HOK Y
ero
3aMeIJIeHHe BPEMEHH https://m.edsoo.ru/ff0cfad2
COBpPEMEHHOMY
Y COKpAIlCHUE IJTUHBI YPOBHIO
pa3BuTHs

(dusznyecKoi



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42

HayKH;

chopmupoBanuo = 6.3 11,5
CTb 6.4 11,13
DHEPrusi ¥ UMITYJIbC MHDOBO33PEHHS,
peHHTHBHCTCKOﬁ COOTBETCTBYIOLLL
18 yacTuilbl. CBS3b bu6mmoreka [IOK ero
MACCBI C SHEPTUEH U https://m.edsoo.ru/ff0cfc68 COBPEMEHHOMY
HUMITYJIbCOM. DHEPTUs YPOBHIO
HOKOS pa3BUTHSI
(dusnyecKoit
HAyKH;,
TOTOBHOCTH M 5.3 11,3
CITOCOOHOCTH K 6 11,5
KOHTpOHI)Haﬂ pa60Ta 06p330BaHI/IIO u 1 1,13
39 «OnTuka. OCHOBBI bubmuorexa [JOK camMo00pa3oBaH 11.14
CIIELIMAILHON TEOPUH https://m.edsoo.ru/ff0cf610 U0 B 00JacTH
OTHOCUTEIBHOCTHU ¢u3uKn Ha
MPOTSHKEHUN
BCEH JXU3HHU;
chopmuposanno = 7.1.1 11,5
CTb 11,13
MHPOBO33pPEHHS,
®otonsl. Dopmyna cooTBeTCTBYyION
bu6mmoreka [IOK ero
40 [Inanka. OHeprus u
https://m.edsoo.ru/ff0cfel6 COBPEMEHHOMY
UMIYJIbC (HOTOHA
YPOBHIO
pa3BUTHS
(mznyeckoit
HAyKH;
41 OTKpbITHE U bu6mmoreka [IOK chopmupoBanno = 7.1.2 11,3



https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16

HCCIICIOBAaHHE https://m.edsoo.ru/ff0cffc4 CTh 11,17
dotordpdekra. MHPOBO33PEHUSI,
OnpiTel A. T'. COOTBETCTBYIOII
CroneroBa cero
COBPEMECHHOMY
YPOBHIO
pa3BHUTHSI
(du3nyecKoit
HAyKH;
3aKOHBI TOTOBHOCTB B 713 11,6
dorosddexra. CHOCOOHOCTD K 11,13
VpaBHeHHe 00pa30BaHMIO U
. . bubmmoreka [JOK caMoo0pa3oBaH
42 OHHINTENHA IS
https://m.edsoo.ru/ff0d015¢ = ur0 B 0b6macTu
dboTtorddekra.
(dbm3uKy Ha
«KpacHas rpanuna» IpOTIDREHHH
doroadpekra BCCH JKHM3HMU,
chopmupoBanno | 7.1.4 11,3
CTb 7.1.5
JlaBjieHue cBeTa. MHPOBO33pCHIA,
Omsrrer IT. H COOTBETCTBYIOIIL
s bubmuorexa [JOK ero
43 JleGenena. 1
https://m.edsoo.ru/ff0d04a6 =~ coBpeMEHHOMY
Xumuueckoe
N YPOBHIO
JIECTBUE CBETA —
(dusnyecKoit
HAyKH,
Texanueckue HHTEpEC K 7.1.6 11,6
44 YCTpPOMCTBA U pa3IMYHBIM
MPAKTHYECKOE chepam



https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

PUMCHCHHE:
(hOTOIEeMEHT,
dboTonaTuuk,
coJIHeuHas OaTapes,
CBETO/INO]

poheCcCHOHAIBH
OH JIeATEeIIbHOCTH,
B TOM YHCJIC
CBSI3aHHBIM C
¢du3uKoii u
TEXHHUKOM,
yMEHHE
COBEpIIaTh
OCO3HAHHBIN
BBIOOD Oymymeit
npodeccuu u
pean30BbIBAThH
COOCTBEHHBIC
JKU3HEHHBIE
ILIaHEI,

TOTOBHOCTH H
CIOCOOHOCTH K
00pa3oBaHMIO U
caMo00pazoBaHU
10 B 00JacTu
($u3MKH Ha
MPOTSHKEHUN BCEH
KH3HU,

45

Pemrenue 3agad mo
TeMe «DJIEMEHTEI
KBAaHTOBOU OIITHUKN)

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d0302

TOTOBHOCTH H
CIOCOOHOCTB K

00pa3oBaHHIO U
caMo00pa3oBaH
HIO B 00J1acTH

7.1

11,13



https://m.edsoo.ru/ff0d0302

(dbm3uKy Ha
MPOTSKCHUH
BCCH JKHM3HMU,

46

Monens aToma

Tomcouna. OObITE

Pesepdopaa o

paccesiHUIO O-4aCTHIL.
[Inanerapnas Moaenb

aToMa

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d091a

c¢(hopMHUPOBAHHO
CTh
MHPOBO33PEHHS,
COOTBETCTBYIOII
ero
COBPEMCHHOMY
YPOBHIO
pasBUTHS
(dusznyecKoit
HAyKH;

7.2.1

11,2
11,17

47

[Toctynatel bopa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0dOafa

c(hopMHPOBAaHHO
CTb
MHPOBO33pPEHHS,
COOTBETCTBYIOIL
ero
COBPEMEHHOMY
YPOBHIO
pa3BHUTHSI
(u3nyeckoit
HAyKH;

7.2.2

11,6

48

N3nyyenue u
MOTJIOLEHUE
¢boToHOB IpU

nepexoge aroma €

OJTHOTO YPOBHS

SHEPIruU Ha JPYTOM.

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d0afa

TOTOBHOCTb H
CMOCOOHOCTH K
00pa3oBaHHIO U
caMo00pa3zoBaH
uto B o0nacTu
($u3MKH Ha
MPOTSHKECHUN

7.2.2
7.2.6
7.2.5

11,6
11,14



https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa

Bunel ciektpos

BCCH JKHM3HMU,

5 chopmupoBanuo = 7.2.3 11,13
BoutHOBBIE CBOMCTBA CTh 794 11,14
gactull. Bonnsl ne MUPOBO33PCHHUS,
Bpoiiss. COOTBETCTBYIOIL
49 Kopnyckynsipao- bubmmoreka [JOK ero
BOJIHOBOM JTyaju3M. https://m.edsoo.ru/ff0d0ca8 = coBpeMEHHOMY
CnoHTaHHOE U YPOBHIO
BBIHYKIEHHOE pasBUTHA
3Ty TeHHe ¢duznueckoit
HayKH,
chopmuposanno = 7.3.1 11,17
OTKphITHE CTb 7.3.2
PaJIMOAKTHBHOCTH. MHPOBO33PCHIA,
OmnsiTel Pesepdopaa COOTBETCTRYIOM
50 10 ONpEENeHHI0 bu6mmoreka [IOK ero
https://m.edsoo.ru/ff0d0fd2 = coBpemeHHOMY
cocTaBa YPOBEIO0
PaINO0aKTUBHOTO pasBHTHS
U3ITyCHUA (usnUecKoit
HAyKH,
TOTOBHOCTh U 7.3.2 11,18
CMOCOOHOCTH K
Csoiictsa anbpa-, 00pa3oBaHHIO U
Oera-, ramMmma- camo00pa3oBaH
51 u3ily4eHus. BausHue UI0 B 00J1acTH
PaTMOaKTHBHOCTH Ha sy Ha
YKUBBIC OpPTraHU3MBbI HPOTHKCHIN

BCCH JKHM3HMU,
[JIAHUPOBAHUE U



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

OCYIIIECTBIICHNE
neicTBU B
OKpYyXarolei
cpeze Ha OCHOBE
3HAaHUS LeIeH

YCTOHYHBOIO
pa3BUTHSI
YeIIOBCYCCTBA;
chopmupoBanno = 7.3.3 11,2
OTKpbITHE IPOTOHA U CTb 7.3.4 11,6
HelTpoHa. M30TombL. MHpPOBO33pCHIA, 11,13
Anbiba-pacnar, COOTBETCTBYIOII
. bubmuorexa [JOK ero
52 DNEKTPOHHBIN U
N https://m.edsoo.ru/ff0d1162 | coBpeMeHHOMY
MMO3UTPOHHBIN OeTa-
YPOBHIO
pacnan. ['amma- pasBHTHS
HA3IIy4YEHHUE ¢duzndeckoit
HAyKH,
miaHupoBanue 1 7.3.5 11,13
DHeprusi CBs3U OCYIICCTBIICHUC 7.3.6 11,6
HYKJIOHOB B SIJIpe. ACUCTBHM B 7.3.7 11,5
SnepHble peakuuu. OkpyzKatorlien 7.3.9 11,18
SInepHslil peakTop. cpede Ha OCHvOBe 11,16
53 Tro6eMbL bubmmoreka [JOK 3HaHUS LIeNeH
P ’ https://m.edsoo.ru/ff0d1356 = ycroituuBoro
MEePCTIEKTHUBBI,
pa3BHTHS
9KOJIOTHYECKHE 4EI0BETECTBE,
acCIIEKTHI AJIEPHOU CIIOCOBHOCTE
OHCPICTUKU OIIEHNBATh

CUTyallulO U



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

IIPUHUMATh
OCO3HaHHBIE
peleHus,
OpPUEHTHPYSICH
Ha MOpaJIbHO-
HPaBCTBEHHBIE
HOPMEI 1
LIEHHOCTHU, B TOM

YHCJIC B
ACATCIIbHOCTH
Y4E€HOTO;
DneMeHTapHbIe 7.3.8 11,1
gacTuLbl. OTKpBITHE 7.3.1
MO3UTPOHA. MeTOIbI copMHUPOBaHHO
HaOJIIONEHUA U CThb
perucTpanun MHPOBO33PEHUSI,
COOTBETCTBYIOII]
3JIEMEHTapHBIX
54 ac K . bu6mmoreka [IOK ero
YacTHII. TJIBIA
24 https://m.edsoo.ru/ff0d0e38 = coBpeMeHHOMY
CTOJ
YPOBHIO
«DyHIaMEHTAIbHBIE pAsBHTHA
B3aUMO/ICHCTBUSI. busmaeckoii
EnuncrBo HaYKH;
(bU3UIECKOI KapTHUHBI
MHUpa»
DTanbl pasBUTHA chopmupoBanHo = 8.1
CTh 8.2
aCTPOHOMHUH.
55 MUPOBO33PEHHS,
[IpuknagHoe u
COOTBETCTBYIOIIT
MHPOBO33PEHYECKOE

€ro



https://m.edsoo.ru/ff0d0e38

3HAUYEHUE COBPEMECHHOMY
actpoHomuu. Buzg YPOBHIO
3BE31HOTO Heoa. pasBuTHA
CosBesusl, Apkue busueckod
.. HayKH;
3BE31bl, IUTAHETHI, UX
BUAMMOE JBUKECHHE.
CosHeuHas cucrema
OCO3HaHUE 8.3
LEHHOCTHU 8.4
Hay4HOU
JCATCIIBHOCTH,
T'OTOBHOCTH B
nporecce
Comnune. Conneunas pon
HW3YYECHHUS
AKTUBHOCTb.
56 bu3ukn
Hctounuk sHepruun
. OCYIIECTBIIATH
Connua u 3BE371 IPOCKTHYIO H
HCCICA0BATCIIbC
KYIO
ACATCIIBHOCTD
WHIUBUYaNbHO
U B IpyIIIIE.
3BE3bI, NX OCHOBHBIC FOTOBHOCTE I 8.5
XapaKTCPUCTUKH. CIIOCOOHOCTB K 8.6
3BE3/1b1 TIIABHOM 00pa30oBaHMIO U
57 MOCJICA0BATEIILHOCTH. camMoo0pa3oBaH
BnytpeHnunee uio B o0s1acTu
CTpOEHHeE 3BE31. (usvku Ha
MMPOTSKCHUN

CoBpemMeHHbIE




Hpel[CTaBJIeHI/IH (6]
HpOI/ICXO)KI[eHI/II/I nu
ssosrorny CoJtHIa U

BCCH JKHM3HMU,

3BE3]T
Muneunsiii [Tyte — FOTOBHOCTD 1 8.7
Hamma ["anakTuka. CIIOCOBHOCTD K 8.8
Honoxenue n 00pa3oBaHMIO U
53 nexkeHue CoJiHIla B caMo00pa3zoBaH
lanaktuke. UI0 B 00JIaCTH
Tanaktuky. YépHble (pusuku Ha
,HBIpI)I B H’Hpax MPOTSKCHUN
FATTAKTHK BCEH KU3HU;
Bcernennas. TOTOBHOCTb U 8.9
PasGeranue CITOCOOHOCTH K
00pa3oBaHHIO U
rajakTuk. Teopus P
caMo00pa3zoBaH
59 Bosbiioro B3pbiBa.
HIO B 00J1acTH
PennkroBoe
(dhu3uKy Ha
H3JIyYEHHUE. IPOTAKCHIH
MeraranakTuka BCeil KH3HM
TOTOBHOCTb U 8.10
CITOCOOHOCTH K
Hepermennpie 00pa3oBaHHIO U
60 DOGIEMDI camoo0pa3oBaH
p W10 B 00acTu
aCTPOHOMUHU
¢u3uKu Ha
MPOTSHKECHUN

BCCH JKHM3HMU,




KonrtponsHas pabora

TOTOBHOCTH H
CIOCOOHOCTB K
00pa30BaHMIO U

61 «JNeMEHTBI camMo00pa3oBaH
aCTpOHOMMHU U 110 B 00yacTtu
acTpou3uKm» bu3uKy Ha

MPOTSHKECHUN
BCCH JKHM3HMU,
CIOCOOHOCTH
OLICHUBATh
Oo6o0maromuit ypox. CHUTYAIHIO U
Ponb ¢puzuku u HIPUHUMATh
aCTPOHOMUH B OCO3HAHHBIC
. peLIeHus,
SKOHOMHUYECKOM,
N OpPHEHTHPYSICh
62 TEXHOJIOTHICCKOM, p Py
N Ha MOPaJIBbHO-
COIMAIIBHOM 1
o HPAaBCTBCHHLIC
ATHYECKOM chepax HOpMBI 1
NEeATEIbHOCTH LeHHOCTH, B TOM
YyesoBeKa aycne B
JeSTEIILHOCTH
YUYEHOT0;
OO6o0maromuii ypok. TOTOBHOCTb M
PO.]-[I) U MECTO CIIOCOOHOCTB K
00pa3oBaHHIO U
bu3uKn 1
caMo00pa3zoBaH
63 aCTPOHOMUH B
N uto B o0nacTu
COBPEMEHHOI
(dhm3uKy Ha
HAay4YHOU KapTUHE e —

Mupa

BCEH JXU3HHU;




O6006maromuii YPOK. TOTOBHOCTh U 11,1
Ponb pusnaeckoit CTOCOBHOCT K
00pa30BaHMIO U
TEOpUH B
64 o oBa camoo0pa3oBaH
MHUPOBAHUU
PMHP . uto B o0nacTu
MPEJICTaBICHUMN O
_ (dbm3uKy Ha
(bu3nIeCcKOi KapTHUHE MpOTSIKEHIH
mupa BCEH JKM3HM;
O06o06maromuii ypoxk. 11,1
Mecto uzrueckoit TOTOBHOCTE 1
KapTHHbI MADA B CIMOCOOHOCTH K
00pa3oBaHHIO U
o0meM psaay
caMo00pa3oBaH
65 COBPEMEHHBIX
uio B o0nacTu
€CTECTBEHHO-
¢u3uKu Ha
Hay"HbBIX MPOTSHKEHUN
MPEJCTABICHUI O BCeil KU3HU;
MpUpoAE
TOTOBHOCTH M
CIOCOOHOCTB K
Pe3epBHbII>i YPOK. 06pagoBaHH}0 u
66 MaruuTHOE noie. camoo0pa3oBaH
DneKTpoMarHuTHas Uio B 00J1aCTH
WHIYKIHSA (I)I/I?)I/IKI/I Ha
MPOTSHKECHUN
BCCH JKHU3HMU,
Pe3epBHblii ypok. TOTOBHOCTH H
67 Orntrka. OCHOBBI CIOCOOHOCTD K

CIELMAJIbHON TEOpUU
OTHOCHUTEIIBHOCTH

00pa3oBaHMIO U
caMo00pa3oBaH




HI0 B 00acTu
¢u3uKHU HA
MIPOTSDKCHUH
BCEll )KU3HU;

Pe3epHblii ypok.
KBanroBas ¢usuka.

TOTOBHOCTH H
CIOCOOHOCTB K
00pa30BaHMIO U

63 N fTeMEHTEL 1 bubmuorexa [JOK camMo00pa3oBaH
https://m.edsoo.ru/ff0d1784 = uro B obnactu
aCTPOHOMUU U dbersecn Ha
acTpodu3uku NPOTSIKEHMH
BCCH JKHM3HMU,
OBHIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME = 68



https://m.edsoo.ru/ff0d1784




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIHBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOT'PAMMBI

10 KITACC

Kon
NMpoBepPsSIEMOro
pe3yJibTara

IIpoBepsiemble nMpeIMeTHbIE pPe3yJIbTAThl 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus

10.1

JleMOHCTpHpOBaTh Ha MpUMEpax pojb M MeCTO (U3UKU B
(bopMHpPOBaHUN COBPEMEHHOM HayYHOU KapTUHBI MUPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKM U  TEXHOJIOTMM, B  IPAKTUYECKOHN

NEITEILHOCTH JI0AEU

10.2

Y4uuTeIBaTh TPaHMULBI MPUMEHEHHs HW3YYEHHBIX (hU3MUYECKHX
MOJIeJIeH: MaTepuanbHas TOYKA, MHEPLHMAJIbHAS CUCTEMAa OTCYETA,
abcomoTHO TBEPJOE TEJNO, MICANBHBIA Ta3; MOJEIU CTPOCHUS
ra3oB, )KUJKOCTEU U TBEPIBIX TEJl, TOUCUHBIN MIEKTPUUECKUN 3aps

— TpU peleHuu GU3NYEeCKuX 3a1a4d

10.3

Pacmo3naBate Qusnueckue sSBIEHUsS (MPOIECCHI) U OOBACHATH MX
Ha OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYISIPHO-KHHETHYECKOM
TEOPUHU CTPOCHUS BEIECTBA M DJIEKTPOJUHAMHUKHU: PABHOMEPHOE U
PaBHOYCKOPEHHOE  NPSIMOJIMHEWHOE  JIBIJKEHHE, CBOOOJHOE
naacHue TCI, ABUXCHUC 10 OKPY>XHOCTH, HHCpI M,
B3aumojieiicTBue Ten;, auddy3us, OpPOYHOBCKOE [BHKCHUE,
CTPOCHHE YXUIKOCTEH M TBEPIBIX TEJ, H3MEHEHHE 00BhEMA TeIl MPH
HarpeBaHUM (OXJIAKJEHUH), TEIIOBOE PaBHOBECHE, HCIApEHUE,
KOHACHCAIUA, INIABJICHUC, KpUCTAJLJIN3allus, KUIICHUC, BJIAXKHOCTDb
BO3/lyXa, MOBBIIICHHE NaBICHUS Ta3a IMPH €ro HarpeBaHWU B
3aKpBITOM COCY[IE, CBSI3b MEXJY MapamMeTpaMHl COCTOSHHS ra3a B

usorponeccax; 3JICKTpUu3anus T, BBaHMO,Z[efICTBHe 3apAaa0B

10.4

OnuceiBaTh MEXaHUYECKOE IBUKCHHE, WCIONB3ys (u3ndeckue
BEJIMYMHBI:  KOOpJAWHATA, MyThb, IMEPEMEUICHUE, CKOPOCTb,
YCKOpEHHE, Macca Tejla, CHjla, HUMITYJIbC Tela, KUHETHYeCKas
SHEprus, TOTCHIMAIbHAs DJHEpPrus, MeXaHWdeckas padora,
MEXaHU4eCcKass MOLIHOCTh; MPU OMUCAHUU MPaBUIBHO TPAKTOBATh
(GU3HYECKUN CMBICTT HCIIONIb3YEeMbIX BEIWYHMH, MX O0O3HAUCHUS U
CUHUIBI,  HAXOAUTh  (OpPMyJBI,  CBS3BIBAIOIIME  JAHHYIO

bu3NYECKyI0 BEIUYUHY C APYTUMHU BEIMUYNHAMU




10.5

OnuceiBaTh M3y4YEHHBIE TEIUIOBBIE CBOMCTBA TEN M TEIJIOBBIE
SBJICHUSI, HUCIOJIb3Ys (U3MYECKUE BEJIMYMHBL: JaBlieHUWE rasa,
TeMIEpaTypa, CPEeAHsAss KHHETHYECKAass SHEpPrus XaOoTHUYECKOTO
JBWKEHUS MOJIEKYJ, CPEIHEKBagpaTHU4Has CKOpPOCTb MOJEKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHss SHeprus, pabora rasa,
KO3 PUIMEHT MOJIE3HOr0 ACUCTBUS TEIMJIOBOTO JABUTATENs; MpU
OMHCAaHUU  NPaBUIBHO  TPAKTOBaThb  (U3MYECKUH  CMBICI
UCIIOJIb3yEMBIX BEIIMYUH, UX 0003HAYCHUS U CIUHUIIBI, HAXOIUTh
(GopMyIbl, CBA3BIBAIOIIME JAHHYIO (U3NYECKYIO BEIUYHHY C

APYyTUMHA BEINYNHAM

10.6

OnuceIBaTh HN3YUYCHHBIC JJICKTPUUCCKHC CBOICTBa BeIIecTtBa "
AJICKTPUYECKUE SBJICHHS (TPOIECCHI), HCIONB3ys (u3nyeckue
BEJIMYMHBL:  JJICKTPUYECKUH  3apsii,  DIEKTPUYECKoe  IIOJe,
HaHp}I)KéHHOCTB moJjrsi, MOTCHUHAJI, Pa3HOCTb MOTCHIUAJIOB; IIPpU
ONMMCAaHWHM  TPAaBWIBHO  TPAKTOBaTh  (PU3MYECKHH  CMBICH
UCTIONIB3YEMBIX BEJIMYMH, UX 0003HAUCHUS M CIIUHHMIIBI, YKAa3bIBATh
(dopMynbl, CBS3BIBAIOIIME JAHHYIO (DU3UYECKYIO0 BEIHUUHY C

APYyruMu BCIIMYUHAMU

10.7

AHAJIN3UPOBATH (bI/IBI/I‘IeCKI/Ie MpoHeCChl U ABJICHUA, HCIIOJIb3YyS
q)HBHI{eCKI/Ie 3aKOHBI 1 IPUHIMIIBI: 3aKOH BCCMUPHOT'O TATOTCHUA, I,
I m I 3akousl HpOTOHA, 3aKOH COXpaHEHHUS MEXAaHUYECKOU
SHEPruM, 3aKOH COXPAHEHUS HUMIYJIbCa, MPHUHIMUI CYNEPHO3ULINU
CuJl, MMPUHOUII paBHOIPAaBUd WHCPHUAIBHBIX CHUCTCEM OTC‘IéTa;
MOJIEKYJIIPHO-KUHETUYECKYI0 ~ TEOPUI0  CTPOCHHMS  BEIIECTBA,
ra3oBbl€ 3aKOHBI, CBSI3b Cpe/IHEN KMHETUYECKOM SHEPruu TEMIOBOrO
JBIDKCHUSI MOJICKYJI C aOCOJIFOTHOM TeMIlepaTypol, MepBbIi 3aKOH
TEPMOJMHAMUKM, 3aKOH COXPAHEHHUS SJIEKTPUUYECKOTo 3apsja,
3akoH KynoHa; mpu 3TOM pa3nuyaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA, €ro MaTeMaTHYecKOe BBIPAKEHHE U YCJIOBUSA (TpaHUIBL,

00J1aCTH) TPUMEHUMOCTH

10.8

OOBSICHIATH OCHOBHBIE NMPUHIMIBI JEHCTBUS MAIIUH, MPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3lnMyaTh YCJIOBUS HX O€30M1aCHOTO

HCIIOJIB30BaHUs B HOBCGI[HGBHOﬁ KHU3HU

10.9

BrimomasaThs SKCIICPUMCHTBI 11O  HCCJICIOBAHUIO (bHSH‘-IGCKI/IX
SIBJICHHH U IponecCoB € HMCIOJIIB30BAHHUCM IMPAMBIX W KOCBCHHBIX

U3MEpeHH; Tpu 3ToM (opmynupoBaTh mpobiemy (3agady) H




TUIOTEe3y y4eOHOTO SKCIepUMEHTa, COOMpaTh YCTaHOBKY W3
IPEITI0KEHHOTO o0opyoBaHus, HPOBOJNTH ONBIT W

(dbopMyIHpOBaTh BHIBOJIBI

10.10

OcyiecTBIsITh NpSIMbIE W KOCBEHHBIE H3MEpPEHHUS (PU3NYECKUX
BEJIMYMH; TIPU 3TOM BBIOMPATh ONTUMAJIbHBINA CIOCOO M3MEPEHUS U
WCIIOJIb30BaTh  M3BECTHBIE  METOJbl  OLIEHKHM IOrPEIIHOCTEN

U3MEPECHUM

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (U3MUECKUMHU BEIHUYMHAMU C
UCIIOJIb30BAaHUEM MPSAMBIX H3MEPECHHM; TIPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (DMKCHPOBATh PE3yJIbTAThI IMOJYYCHHOH 3aBUCHMOCTH
(bu3HYECKUX BETUYHH B BUAC TAaOMUI[ U IpadUKOB, AeTIaTh BHIBOJbI

10 pe3yJjibTaTaM UCCICAOBAHUA

10.12

Cobmromate mpaBuiia 0e30MacHOrO TpyAa MpU  MPOBEACHUHU
UCCIICIOBAaHU B paMKax Yy4eOHOro SKCIepUMEHTa, Y4eOHO-
HCCIIEN0BATEIbLCKOMN u MPOEKTHOMN NEeITENbHOCTHU C
UCTIONIb30BAaHUEM HM3MEPHUTENIFHBIX YCTPOHCTB M J1a0OpaTOPHOTO

00opyaoBaHUS

10.13

Pemate pacuérHple 3amaud ¢ SABHO 3aJaHHOM (pusnueckon
MO/JIEIBIO, UCTIONB3YA (pr3nyYecKre 3aKOHbBI M MPUHLIUIIBL, HA OCHOBE
aHajgM3a yYCJIOBHS 3aJladyd  BBIOMpPATh (U3HUECKYIO MOJIENb,
BBIICIIATH (DU3UYCCKHE BEIMYUHBI U (OPMYJIIBI, HEOOXOIUMBIE IS
e€ pewieHus, MPOBOAUTb pacy€Tbl U OLEHHUBAThb PEaIbHOCTh

MOJIYYCHHOT'O 3HAUCHUA (bH3I/I‘IeCKOI>'I BCJINYHHBI

10.14

Pemate  kauyecTBeHHbBIE  3a7auyd:  BBICTPAMBATh  JIOTHUYECKHU
HENPOTUBOPEUMUBYIO LIEMOYKY PpACCYKIECHUH C OINOpOM Ha

HN3YYCHHBIC 3aKOHbI, 3aKOHOMCPHOCTH U (1)I/I?>I/ILICCKI/I€ SIBJICHUS

10.15

Hcnonp3oBarh mpu pemieHUH Y4YeOHBIX 3a/7ad  COBPEMEHHBIC
UH(POPMALIMOHHBIE TEXHOJIOTUU I MOMUCKA, CTPYKTYpPHUPOBAHUS,
UHTEPIpETaliy U MPEACTaBICHUS y4eOHOM U HAyYHO-TIOMYJISIPHOM
uHpOpMaLlUM,  TOJXYYEHHOM M3  pPa3IMYHBIX  HCTOYHUKOB;

KPUTHYECKH aHATU3UPOBATh MOTy4yaeMyr0 HHPOpMAIIIIO

10.16

[IpuBoAMTH MpUMEPHI BKJIaJa POCCUMCKUX U 3apyOEkKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, OOBSICHEHNE MPOLIECCOB OKPYKAIOLIETO

MHpa, B Pa3BUTUC TCXHUKHU U TEXHOJIOTHI

10.17

Hcnonp30BaTh TeOpeTHUECKHE 3HAHUSA O (PU3HUKE B MOBCEAHEBHOU

JKU3HU IS oOecriedeHuss Oe30MacHOCTH TMpU  OOpalieHuu ¢




npubopaMu W TEXHHUYECKMMH YCTPOMCTBAMH, JUISI COXpaHEHUS
310pOBbsSl M COOJIOAEHUS HOPM DKOJIOIMYECKOrO IOBEIECHUS B

OKpYXalolleu cpene

10.18

PaGoTtaTh B rpymnme C BBIIOJHEHHUEM Pa3IMYHBIX COLUAIBHBIX
poJieii, IaHupoBaTh paboTy IPYIIbl, pallMOHAIBHO PaclpeaeiaTh
00s13aHHOCTH W IUIAHUPOBATh JEATEIbHOCTh B HECTAHAAPTHBIX
CUTYyalLUsIX, aJIECKBATHO OI[EHUBATh BKJIAJ KaXJOr0 U3 yYaCTHUKOB

TPYIIIBI B PellIeHHe paccMaTpUBaeMOl poOIeMbl

11 KITACC

Kon
NMpoBepPsIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThl 0CBOEHNUSI OCHOBHOI
00pa30BaTeILHON MPOrPaMMBbI CpelHero o01ero od0pa3oBaHus

11.1

JleMOHCTpHpOBaTh Ha TMpHUMEpPax pojib M MeCTO (U3UKU B
(bopMHpPOBaHUN COBPEMEHHOM HayYHOU KapTUHBI MUPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKHM M  TEXHOJOTHH, B  MPAKTUYECKOM
NEeSTENIbHOCTH JIIOJIeH, ILIeIOCTHOCTh M EIUHCTBO (PU3NYECKOM

KapTHUHBI MUpa

11.2

Y4uTEIBaTE TpaHMULBI MPUMEHEHHMs] HW3YYEHHBIX (DU3MUECKHX
MOJEJICH: TOYEYHBIM DJJICKTPUYECKUN 3apsj, sAepHas MOJElb
aTomMa, HYKJIOHHAas MOJEIb AaTOMHOIO sApa IIpU pelICHUU

bu3nvecKux 3a1aq

11.3

PacniosnaBate (usnueckue siBaeHUs (IIPOIECCH) U OOBICHATH HX
HAa OCHOBE 3aKOHOB OJJIEKTPOJAMHAMHUKM M KBAaHTOBOW (PU3UKHU:
AIIEKTpUYECKasi MPOBOJUMOCTbD, TETIOBOE, CBETOBOE, XUMUYECKOE,
MarHuTHOE  JEUCTBUS  TOKAa,  B3aUMOJCHCTBUE  MAarHuTOB,
9JIEKTPOMArHuTHasE WHAYKLIMS, NOEHCTBHE MAarHUTHOTO TMOJS Ha
MPOBOJAHUK C TOKOM M JBIKYIIMHCSA 3apsili, AJIEKTPOMAarHWTHBIE
KoieOaHusT W BOJIHBI, MPSMOJIMHEHHOE pacIpOCTpAaHEHUE CBETA,
OTpaKeHHe, IMpeJoMJIeHHue, HHTeppepeHuus, Aaudpakuus U
noJisipu3alusi CBeTa, JUCHEpCUs CBeTa, (POTOINEKTPUUECKUIA
apdext (pororddexTt), cBeTOBOE AaBICHHUE, BO3ZHUKHOBECHHE
JUHEHYaToro CHeKkTpa aToMa BOJOPOJAA, €CTECTBEHHAs W

HNCKYCCTBCHHAA PaIUOAKTHBHOCTDb

11.4

OnuceiBaTh HU3YYCHHBIC CBOMCTBaA BC€IICCTBA (BHGKTpI/I‘IeCKHG,




MarHUTHBIE,  ONTHYECKHE,  OJIEKTPUYECKYI0  IMPOBOJUMOCTH
pa3IMYHBIX CpEl) MU DJICKTPOMArHWUTHBIC SBJICHHS (IIPOLIECCHI),
UCHOJNB3YSl (PU3MYECKHE BEIMYMHBI: AJIEKTPUYECKUI 3apsi, cuiia
TOKa, ANEKTPUUYECKOE HaTpsDKEHUE, INMEKTPUUYECKOE
COMPOTHBIIEHUE, pa3HOCTh moTeHnuano, JJIC, pabora ToOKa,
UHAYKIMS MarHuTHoro nmouss, cuia Awmmepa, cuna Jlopenia,
MHAYKTUBHOCThH KaTYIIKU, YHEPTHs 3JEKTPUUECKOTO U MarHUTHOIO
MOJIeH, MepHoJ] U YacToTa KoieOaHui B KoJeOaTeIbHOM KOHTYPE,
3apsi ¥ CUJIa TOKA B TPOIECCEe TAPMOHUYECKUX SJIEKTPOMATHUTHBIX
Kosie0aHul, (POKyCHOE pacCTOSIHUE U ONTUYECKAsl CUJia JUH3bI, IPU
ONKMCAHWM  MPaBWJIBHO  TPaKTOBaTh  (PU3MUECKUH  CMBICI
UCTIOJIb3YEMBIX BEIHYMH, UX 0003HAYCHUS U CIUHUIIBI, YKa3bIBATh
(GbopMyIbI, CBS3BIBAIOIINE MAHHYIO (U3UYECKYI0 BEIUYUHY C

APYyruMu BEJIMYMHaAMU

11.5

OnunceiBaTh  HM3y4YEHHBIE KBAHTOBBIE SIBJICHUS U IPOLECCHI,
UCIOJb3Ysl (U3NUYECKUE BEIMUYUHBL: CKOPOCTh JIEKTPOMArHUTHBIX
BOJIH, JUIMHA BOJIHBI M 4aCTOTa CBETAa, SHEPTUS U UMIYJIbC (OTOHA,
NepuoJ IoJlypacnaaa, HHEpPrus CBSI3M aTOMHBIX SAEp; MpuU
ONMCAHUU  TPABUIBHO  TPAKTOBATh  (U3MYECKUH  CMBICH
UCIOJIb3YEMBIX BEJIMYNH, UX 0003HAUYEHUS U €IMHUIIB]; YKa3bIBaTh
(GopMyIbl, CBA3BIBAIOIIME JAHHYIO (U3NYECKYIO BEIMYHHY C
IpPYTMMHM  BEJIMYMHAMH, BBIYUCIATH 3Ha4YeHHE (PU3HUECKOH

BCJIIMYHUHBI

11.6

AHanm3upoBaTth (PU3NYECKUE MPOLECChl W SBICHUS, HCIOJIb3YS
¢usznueckue 3aKOHbl M OPUHLOUIBL 3akoH Oma, 3aKOHBI
MOCJIEI0BATENbHOIO U MapaieIbHOIO COEIMHEHUSI POBOJIHUKOB,
3akoH JDxoyns — JleHua, 3aKOH 3JIEKTPOMAarHUTHOW WHIYKUUH,
3aKOH  MPAMOJUHEHHOTO  paclpOCTPAHEHHUsS] CBETA, 3aKOHBI
OTpaXKCHMsI CBETa, 3aKOHBl IMPEJIOMIICHUS CBETa, YpaBHEHHE
OitamreiHa 1 potodddexra, 3aKOH COXpaHSHHS YHEPTHUH, 3aKOH
COXpAaHEHUs HMIYJIbCA, 3aKOH COXPaHEHUs DIIEKTPUUYECKOTO
3apsja, 3aKOH COXpaHEHHUs MacCOBOTO 4McIia, moctynarsl bopa,
3aKOH PaJIMOAKTHUBHOTO pacraja; Mpu 3TOM pa3linyaTh CIOBECHYIO
(GOpMyIMpPOBKY 3aKOHa, €ro MaTeMaTH4eCKOe BBIPAKEHHE U

yCIOBHS (TPaHUIIBI, 00JIACTH) TPUMEHUMOCTH

11.7

OHpGI[eJ'DITB HaIpaBJICHUC BCKTOpa MHAYKOHWU MArHUTHOI'O IIOJIA

IIPOBOJHMKA C TOKOM, cUiIbl Amnepa u cuiibl Jlopenna




CTpOI/ITb n OIIMUChIBATH I/1306pa)K€HI/I€, co3agaBacMoO€ IIJIIOCKHM

13 3epKaioM, TOHKOH JTMH30#
BrinmonagaTe SKCIICPUMCHTBI 10 HCCIIC0BAHUIO (bH3quCKI/IX
SIBJICHHI W TPOIIECCOB C HCIIOJIL30BAaHHEM MPSIMBIX U KOCBEHHBIX
11.9 U3MEpeHH; Tpu 3ToM (opmynupoBaTh mpobiemy (3agady) H

TUIOTEe3y Yy4eOHOTO SKCIepUMEHTa, COOMpaTh YCTaHOBKY W3
IpeI0KEHHOT 0 o0opyoBaHus, POBOJIUTH ONBIT W

(dbopMyIHpOBaTh BHIBOJIBI

11.10

OcylecTBIITh NpSIMbIE W KOCBEHHBIE HU3MEPEHHUS (PU3NYECKUX
BEJIMYMH; TIPU 3TOM BBIOMPATh ONTUMAJIBHBINA CIOCOO M3MEPEHUS U
UCIIOJIb30BaTh ~ M3BECTHBIE  METOJbl  OLIEHKHM  IOrPEIIHOCTEN

U3MEPECHUMN

11.11

Uccaenosats 3aBHCHUMOCTH buznuecKux BEJIUYUH c
UCIIOJIb30BAaHUEM MPSMBIX H3MEPEHUM; TPU 3TOM KOHCTPYHUPOBATH
YCTaHOBKY, (DMKCHPOBATh PE3yJIbTAThI IMOJYYCHHOH 3aBUCHMOCTH
(bU3HMYECKUX BEIIMYMH B BUJIE TAaOIWIl U TPa(UKOB, JI€7IaTh BBIBOJIBI

10 pe3yJjibTaTaM UCCICAOBAHUA

11.12

CobmonaTte mpaBuiia O€30MACHOTO TpyAa IMpH TNPOBEACHHUH
UCCIIEOBAaHUN B paMKax Y4eOHOro »HKCIepUMEHTa, Y4eOHO-
HUCCIIENOBATEILCKON u MPOEKTHOM NEITENbHOCTHU C
UCIIOJIb30BAHNEM HM3MEPUTENBHBIX YCTPOHCTB M J1a00OpaTOPHOTO

o0opynoBaHUS

11.13

Pemares pacuérHple 3amayn ¢ SBHO 3aJaHHOW (pu3MUecKOn
MOJIEJIbI0, UCTIONB3YS (PU3MUECKHe 3aKOHBI U MIPUHIIHITBI; HA OCHOBE
aHamM3a YCJIOBHS 3a/aud  BBIOMpaTh (PU3MYECKYI0 MOJENb,
BBIICIIATH (DU3UYCCKHE BEIMYUHBI U (OPMYJIIBI, HEOOXOIUMBIE IS
e€ pelieHusl, TPOBOJUTh PACUETHI W OIEHHUBATh PEATBHOCTH

MOJIYYCHHOT'O 3HAUCHUA (I)H3I/I‘IGCKOI>'I BCJINYHHBI

11.14

Pemate  kauecTBeHHbIE  3aJauyd:  BBICTPAMBATh  JIOTHUYECKHU
HENPOTUBOPEUMBYIO LIEMOYKY PpACCYKJICHUH C OINOpOM Ha

HN3YYCHHBIC 3aKOHbI, 3aKOHOMCPHOCTH U (1)I/I?>I/ILICCKI/I€ SIBJICHUS

11.15

Hcnonp3oBarh mpu pemieHUH Y4YeOHBIX 3a/7ad  COBPEMEHHbBIC
MH(OPMaLIMOHHBIE TEXHOJOTMH MAJI IMOUCKA, CTPYKTYpHUPOBAaHMUS,
MHTEPIIPETAlMK U MPEICTABICHUs yUeOHONW U HAy4YHO-TIOIMYJISPHON
uH(pOpMallMK, TOJYYCHHOH W3  PA3IUYHBIX  HCTOYHUKOB;

KPUTUYECKH aHAIN3UPOBATH MOJIy4aeMyto HH(POPMALIUIO




11.16

OOBSICHATH MPUHLMIBI JEHCTBUS MAIIWH, IPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3inyaTh YCIOBUS UX 0€30MaCHOIO MCIOJIb30BAHUS B

IIOBCEIHEBHOM XKU3HU

11.17

[TpuBOAXTE MPUMEPHI BKJIAJA POCCHUCKHUX U 3apyOeKHBIX YUEHBIX-
GU3MKOB B  pa3BUTHE HAyKH, B OOBSICHEHHWE TMPOIECCOB

OKPYKaKOIIEro MUPA, B Pa3BUTUE TEXHUKHU U TEXHOJIOTUI

11.18

Hcnonp3oBath TeOpeTHUECKUE 3HAHUSA MO (U3UKE B MOBCETHEBHON
KU3HU Ui oOecriedeHus: O€30MacHOCTH TPH  OOpalIeHUH C
npubopaMu M TEXHUYECKUMH YCTPOMCTBAMH, JUIsl COXPAHEHUS
310pOBbsSl M COOJIOAEHUS HOPM SKOJOIMYECKOrO IOBEIECHUS B

OKpY’KaIoIlIeH cpene

11.19

PaboTath B rpynme c BHIIIOJTHEHUEM PA3JIMYHBIX COLMATIbHBIX POJIEH,
IUIAHUPOBaTh ~ pabOTy  TPYMIbl, PAlMOHAIBHO  PaCIpeNessiTh
O053aHHOCTM M IUIAHUPOBATh JIESATEIBHOCTh B HECTAHIAAPTHBIX
CUTyalUsX, aJIeKBaTHO OLIEHMBATh BKJIAJ KaXXIOTO W3 YyYaCTHUKOB

IPYMIIBI B PELICHUE paccMaTpuBaeMoi MPoOIeMbl




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon
pa3jaena

Kox nposepsiemoro
3JeMeHTa

IIpoBepsieMble Y1€eMEHTHI COAePKAHUSA

OU3NKA 1 METOJIbI HAYYHOI'O [IO3HAHU A

1.1

@uszuka — Hayka o mnpupozae. Hayunsle
METOJbl TO3HAHMS OKPY’KAIOIIEro MHpa.
Ponp skcnepuMeHTa M TEOpUHM B IpolLEecce
MIO3HAHUS  NPUPOABI.  OKCIEPUMEHT B

¢buznke

1.2

MopenupoBanue (GU3NYECKUX SBICHUU W
MPOLIECCOB. Hayunsie TUIIOTES3BI.
®u3nyecknue 3aKOHbI W TeopuH. [paHULIBI
MPUMEHUMOCTH  (DU3MUYECKUX  3aKOHOB.
[Ipunmun cootBercTBUs. Ponb U mecto
¢u3ukn B (HOPMUPOBAHHHM COBPEMEHHOM
HAy4YHOM KapTUHBI MHpA, B MPAKTHYECKOU

eITeIbHOCTH JII0ICH

MEXAHUKA

##HPar#KTHEMATHUKA

2.1.1

Mexannueckoe JBUKECHUE.
OTHOCHTENBHOCTE MEXAHUYECKOT'O

nBuxeHust. CucreMa orcuéra. TpaekTopus

2.1

IIepemenenue, CKOpOCTb (cpemnsist
CKOpPOCTb, ~ MIHOBEHHAasi  CKOpPOCTb) H
YCKOpPEHHE  MAaTEepUAIbBHOM  TOYKH, HX
MPOEKLIUA HAa OCH CHUCTEMBI KOOpAMHAT.
CnoxxeHHe TEpeMEIIeHU U  CIIOXEHUe

CKOpOCTel

PaBHOMepHOE 51 PaBHOYCKOPEHHOE

npsMoNMHEtHOe  nBkeHue.  ['paduku




3aBUCUMOCTH KOOpJIMHAT, CKOPOCTH,
YCKOpEHHUs, TMyTH U  [epeMeleHUs

MaTepHaanoﬁ TOYKHU OT BPCMCHU

CBobOonHOe masieHne. Y CKopeHue

CBOOOIHOTO ITaCHUSA

KpuBonuneiinoe nsuxeHue. PaBHomepHOE
JNBWKEHHE  MaTepUAbHOM  TOYKH MO
OKPYXKHOCTHU. YTJOBasi CKOPOCTb, JUHEHHAsS
CKOpOCTb. [Tepuon u 4acToTa.

[{eHTpOCTpEMUTEIIBHOE YCKOPEHUE

TexHuueckue  yCTpPOWCTBA:  CHUJIOMETD,
IBUKCHHUE CHApsOB, LEIIHBIE U PEMEHHBIC

nepenayn

IIpaxkTrueckue paboTEHI. N3mepenue
MIHOBEHHOM  ckopoctu. MHccnenoBanue
COOTHOLLIEHUS MEXIY Iy TSIMH,
IIPOMJICHHBIMU TEJIOM 3a IOCIIEI0BATECIbHBIC
paBHbIE  IPOMEXYTKM  BPEMEHM  IIpHU
PaBHOYCKOPEHHOM [IBJKEHUHM C Ha4aJIbHOM
CKOPOCTBIO, paBHOW Hym0. M3yudeHue
IOBVOKCHMS IIApHKa B BA3KOM >KMIKOCTH.
W3ydenue nBWKEHUS Tena, OpOLICHHOTO

TOPU30HTAIBLHO

2.2

##Pari## ITUHAMUKA

2.2.1

[TpunImn OTHOCHUTENbHOCTH [ ammies.
Ilepbiit 3akoH Hbprotona. MuepuuanbHbie

CHUCTEMBI OTCUETA

222

Macca Tena. Cuna. [TpuHIMn

CYTIEPIO3UIINH CUJTT

223

Bropoii 3akon HetoTOHA 17151 MaTepuaibHOU
TOYKA B WHEPUUAIBHOW CHUCTEME OTCUETA
(UCO). Tpermit 3akon HproTona ms

MaTCpHaJIbHBIX TOUCK




22.4

3akoH BcemMupHoro Tarorenus. Cuna
Tskectu. [lepBasg kocMuueckas CKOpPOCTb.

Bec tena

225

Cuia ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenusa. Cyxoe tpenue. Cuiia TpeHUS
CKOJIBKCHUA u cuiia TPCHUMA IIOKO4.
Koaddurment TPEHUSI. Cuna
CONMPOTUBJICHUA MpU ABHXKCHUU TCJIa B

KHUOKOCTU HUJIM Ia3e

227

[TocrynaTtenbHoe u BpallaTeIbHOe

JBUKEHHE a0COTIOTHO TBEPAOTO TEIa

2.2.8

MOMGHT CHUJIBI OTHOCHUTCJIIBHO ocHu
BpAILICHHUSI. IIimeuo CUJIBI. VYcenoBus

paBHOBecus TBEpAoro Tena B UCO

229

TexHuueckue yCTpONCTBA: IONUIMITHUKH,

ABHUXKCHUC NCKYCCTBCHHBIX CITYTHHKOB

2.2.10

[IpakTnueckue paboTHI. N3ydenue
IBIDKEHUS ~ Opycka 1O HAKJIOHHOU
IJIOCKOCTH TOJ JEMCTBHEM HECKOJIbKHUX
cun. MccnenoBaHue 3aBUCHMOCTH — CHJI
YIOPYTOCTH, BO3HUKAIOIINX B
nepopMupyeMoll TNpPYXKHUHE H PE3UHOBOM
oOpasme, OT BEIWYUHBI UX JAeopMaruu.
HccnenoBanue yCIOBUHI paBHOBeCHS

TBEPIIOTO TEJa, UMEIOIIETO OCh BPAIICHUS

23

##Par#H###3AKOHBI COXPAHEHIMA B MEXAHUKE

NMnynec MarepuanbHOM TOYKH, CHCTEMBI

2.3.1 MaTepHaIbHBIX TOYeK. KMIynbc cuiibl U
M3MEHEHUE UMITyJIbCca Tela
539 3akoH coxpaHeHus wummyinsca B HCO.
o PeakTuBHOE IBUXKECHUE
233 PaGora cunbl
234 MonHoCTh CHIIEI




235

Kunernueckass sHepruss  MarepHalbHOMN

ToukH. Teopema 0 KHHETUYECKON SHEPTUU

2.3.6

[TorenmmansHass sHeprud. lloTeHumnanbHas
DHEPrust YIpyro neopMUPOBAHHOM
npyxuHbl. [loTeHIMaNbHAs SHEpPrUs Tena

BOJIN3M TOBEPXHOCTHU 3eMIIU

2.3.7

HOTGHI_[I/IaJ'II)HBIe n HCIMMOTCHIIMAJIbHBIC
cuibl. CBA3b paGOTBI HCIIOTCHIMAJIBbHBIX
CHJI C M3MEHEHHEM MEXaHUUEeCKOM OHEPIrun
CHUCTCMBI TCII. 3aKoH COXpaHCHUA

MEXaHUYECKOW SHEPTUU

2.3.8

VYnopyrue u Heynpyrue CTOIKHOBEHHS

239

TexHUuYecKre yCTpOMCTBA: IBUKEHHUE PAKET,

BOJOMET, KOIIEp, IPYKUHHBIN ITUCTOJIET

2.3.10

[Ipaktuyeckue padboTsl. M3ydeHue CBs3U
CKOPOCTEM Tel TMpU HEyIpyroM ynape.
HccnenoBanue cBA3M pabOTBl  CHIIBI  C

H3MEHEHHEM MEXaHNYeCKOM OHCPIuu T€jIa

3 MOJIEKYJISIPHASA ®U3NMKA U TEPMOJINHAMUKA
#i#Par###OCHOBBI MOJIEKVJIIPHO-KUHETUYECKOM TEOPUU
OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJISPHO-
KUHETHUYECKOH  TEOpHH. BbpoyHoBckoe
3.1.1 JBUKECHHUE. Huddyzus. Xapaxkrep
JNBWKEHHS W  B3aUMOJEWCTBUS  YacCTHUI
BELIECTBA
Mogenu cTpoeHHsl Ta30B, KUIKOCTEH U
31 3.1.2 TBEPIABIX TEN W OOBSICHEHHWE CBOWCTB
BELIECTBA HA OCHOBE ATHX MOJIENEN
313 Macca wMounekyn. KonuuecTBo BemiecTsa.
[TocrosnHas ABoraapo
314 TemnoBoe paBHOBecue. Temmeparypa u eé€
n3mepenue. [llkana remneparyp Lienscus
3.1.5 Mopnens wmaeampbHoro rasa. (OcHOBHOE




ypaBHEHUE MOJIEKYJIIPHO-KMHETUYECKOU

TCOpHUHN NACAIIBHOT'O ra3a

AlcomtoTHass — TeMmieparypa Kak  Mepa
CpPEIHEW KMHETUYECKON DHEPrUU TEIUIOBOIO
NBI>KeHUA yacTull rasza. [llkama temneparyp

KenpBuna

3.1.7

VpaBuenue Knaneiipona — Menzeneesa.

3akoH JlanbToHA

l'azoBble  3akoHbl.  M3ompomeccsl B
uzeaIbHOM rase c HOCTOSIHHBIM
KOJIMYECTBOM BEIIECTBA: U30TepMa,

n30x0pa, n3obapa

TexHuueckne  yCTpOWCTBA:  TEPMOMETP,

OGapomerp

3.1.10

[IpakTuyeckue padotbl. M3mMepeHne Macchl
BO3/yXa B KJIACCHOU KOMHaATE.
UccnenoBanue 3aBUCHUMOCTH MEKY
MapaMeTpaMu COCTOSIHUS  Pa3peKEHHOTO

rasa

3.2

OCHOBbI TEPMOAMHAMUKHU

3.2.1

TepMoauuamuyeckas cucteMa. BHyTpeHHss
SHEpPrusi TEPMOJAUHAMUYECKON CHCTEMBI U

CIIOCOOBI €€ N3MEHEHUS

322

Konnuectso TEIIOTHI u pabora.
BuyTpennss SHEprus OJIHOATOMHOTO

nacajaibHOIo rasa

323

Bunel temonepenaun: TEIIONPOBOAHOCTD,
KOHBEKLIUs, H3JIydeHHe. TemnoémMkocTs
Tena. YAenbHas TEIUIOEMKOCTh BEIECTBA.
Pacuér  konmyecTBa  TEIUIOTBI  IIpPH

TEIIonepeaavuc

324

[TepBsrit 3aKOH TEPMOJIMHAMUKH.

IIpumeHeHue IIEPBOro 3aKOHA




TCPMOJAUHAMUKHA K nusomnpouneccam.

I'paduueckas naTeprpeTamnus paboThI raza

TemnoBble MammHbl. [IpuHIMNBL OEHCTBUA

TEIJIOBBIX MalIMH. [IpeobpazoBanus
SHEPIUU B TEIJIOBBIX MalIuHax.
325
Koadduunent nonesznoro neiicteus (naee
— KIIM) rennooii mamuuel. [ukn Kapuo u
ero KIIJ{
Bropoii 3aKOH TEPMOJIUHAMUKH.
326 HeoOpaTtumocTh mpolueccoB B MpPUPOJE.
o TennoBele  aBHUraTenw.  OKOJIOTUYECKHE
pOOIIEMBI TETUIOHEPTETHKU
Texnuueckue  yCcTpoWCTBa:  JBHUIaTelb
3.2.7 BHYTPEHHETO CrOpaHus, OBITOBOI
XOJIOUJIbHUK, KOHIUIIUOHED
328 IIpaxTrueckue paboThI. N3mepenue

YIEIbHON TETIOEMKOCTH

33

##Pari## Al PEIATHBIE COCTOSHMA BEHIECBA. ®A30BbBIE

[NEPEXO/IbI

3.3.1

[TapooOpazoBanue u KOH/ICHCAIIHS.
Ucnapenue u kunenuwe. YenabHas TEMIOTa
napooOpa3oBaHMUsL. 3aBHCUMOCTD

TEMIICPATYpPbl KUIICHUA OT JaBJICHHA

332

AOCOIIOTHAS ¥ OTHOCHUTEIbHAS BIAKHOCTD

BOo3ayxa. HachileHHslil map

3.33

Teépmnoe Teno. Kpucramnuueckue u
amopdHbie Tena. AHH30TPOIHUS CBOWCTB
KpHUCTAJIJIOB. Kunkue KPHUCTAJLIBL.

CoBpeMeHHbIE MaTepHalIbl

334

IInaBnenue u Kpuctayumsanus. Y IejabHas

TertoTa miaBneHus. CyOaumanus

3.3.5

VYpaBHEHHE TEIJIOBOTO OajlaHca

3.3.6

TexHuueckne yCTpONCTBA: TUTPOMETP U




ICUXpoMCTp, KaJIOpUMCTp, TCXHOJIOTHH
IMOJIYUCHHUA COBPEMCHHEBIX MATCpHAJIOB, B
TOM qHuCJIC HAaHOMAaTCpUaJIOB, u

HaAHOTCXHOJIOI'NH

3.3.7

[IpakTnueckue paboTHI. Nsmepenne

BJIAJKHOCTH BO3JyXa

SJIEKTPOAMHAMUKA

4.1

###HPari#H##OJIEKTPOCTATHUKA

4.1.1

OnexTpu3anusi Tel. OJEKTPUUECKUA 3apsi.

JIBa BUJa SIEKTPUUECKUX 3aPsiIOB

[IpoBOoaHUKH, JIHUBIIEKTPUKU Hu

MOJIYTIPOBOIHUKH

4.13

3aKOH COXpaHECHHUS DIIEKTPHUYECKOTO 3apsiia

4.1.4

BzaumopeiictBue 3apsnoB. 3akoH Kynona

Onextpuueckoe mnone. HanpsxkéHHocTh
AIEKTPUYECKOTO TOJISL. [TpuHnMn
cynepno3uiuu. JIMHMM  Hanps:KEHHOCTH

SJICKTPHUYCCKOI'O I10JIA

Pabota cua 3IEKTPOCTATHYECKOTO  ITOJIS.

Ilorenuuan. Pa3HoCTh MOTEHIINAIIOB

[IpoBOIHMKY U AUDIIEKTPUKU B TOCTOSTHHOM
anekTpuyeckoM Tmone. Jluanektpuueckas

MPOHUIIACMOCTDb

ONEeKTPOEMKOCTD. Konpencarop.
DNeKTpoEMKOCTh IUIOCKOTO KOHAEHCATOpa.

OHeprus 3apsHKEHHOI0 KOHAEHCAaTopa

TexHuueckue yCTpPOMCTBA: 3JIEKTPOCKOIL,
JJIEKTPOMETP, JJIEKTPOCTATUYECKAs 3allUTa,
3a3€MJICHHE JIEKTPOIIPUOOPOB,

KOH/JIEHCATOP, KCEPOKC, CTPYUHBIN IPUHTED

4.1.10

IIpakTnueckue paboThI. H3mepeHue

ANIEKTPOEMKOCTH KOHJICHCATOPA

4.2

H#Par###TIOCTOSHHBIN DJIEKTPUYECKHUM TOK. TOKU B




PA3JIMYHbLIX CPEJAX

4.2.1

Ycaopus CYHICCTBOBAHUA IIOCTOAHHOI'O
QJICKTPHUYCCKOI'0 TOKa. Wctounukm TOKa.

Cuia Toka. [TocTOSIHHBIIH TOK

4.2.2

Hanpsioxenue. 3akon OMa 1151 ydacTka enu

423

DJIEKTPUYECKOE CONMPOTUBIICHUE. Y IEIbHOE

COMMPOTUBJICHUC BCIICCTBA

4.2.4

HOCHGHOB&TGHBHOG, napaJijieJIbHOC,

CMCHIaHHOC COCANHCHUC ITPOBOIHNUKOB

4.2.5

Pabora »snexkrpuueckoro Toka. 3aKOH

Jxoyina — Jlenua

4.2.6

MOH_IHOCTB SJICKTPHUYCCKOT'O TOKA

4.2.7

anekTpoaBrkymas cuna (manee — DJIC) u
BHYTPCHHEE CONPOTHUBJICHHE HCTOYHHUKA
Toka. 3akoH Oma JyIsi TTOJTHOW (3aMKHYTOH )

BHGKTqueCKOﬁ OCIIN. KOpOTKOG 3aMbIKaHUC

4.2.8

ONeKTpOHHas  MPOBOAMMOCTb  TBEPHABIX
METAJJIOB.  3aBUCUMOCTb  COIIPOTUBIICHUS
METaJUIOB oT TEMIIEPATYyPBL.

CBepXnpoBOAMMOCTh

4.2.9

DJIEKTpUYECKUH TOK B Bakyyme. CBoOMCTBa

JJIEKTPOHHBIX IIyYKOB

4.2.10

[TonynpoBoAHUKHU. CobcTBeHHAS u
MpUMeCHast MPOBOAUMOCTh
MOJYTIIPOBOIHUKOB. CsaoiicTBa p-n

nepexo/a. [loaynpoBoJHUKOBBIE TPHUOOPHI

4.2.11

DJIEKTPUYECKUH TOK B  BJIEKTPOJIUTAX.
DNeKTpoNIUTHYECKast JUCCOLIAIUS.

DIIEKTPOJIN3

4.2.12

DNeKTpUUECKUI TOK B rasax.
CaMocCTOsATENbHBII U HECAaMOCTOATENbHBIN
paspsn. Paznuunbie THUIIBI

CaMOCTOSITENTFHOTO ~ paspsina.  MOJHHS.




Ilna3sma

4.2.13

TexHnudeckue  yCTpPOWCTBA:  aMIEpMETp,
BOJITMETP, pEOCTaT, MCTOYHUKU TOKa,
JJIEKTPOHArPEBATEIIbHBIC npudopHI,
JJIEKTPOOCBETUTEIbHBIE puoopBI,
TEPMOMETP  CONPOTHUBIICHUs, BaKyyMHBII
MO, TEPMHUCTOPBI U (HOTOPE3UCTOPBHI,

HOHprOBOI[HHKOBBIﬁ Au0oa, ralbBaHUKa

4.2.14

[IpakTnueckue paboTHI. N3ydenue
CMEIIaHHOTO COEIMHEHHS PE3UCTOPOB.

N3mepenne DJIC HUCTOYHHMKA TOKa U €ro
BHYTpPEHHETO conpoTtuieHus. Habmoaenue

AIIEKTPOIIH3a

11 KITACC

Kon
pa3jaena

Koanposepsiemoro
3J1eMeHTa

IIpoBepsiemble 31eMEHTBHI COIeP:KAHUS

4

SJIEKTPOAMMHAMUKA

##H#PartH#M AT HUTHOE I10JIE. OJIEKTPOMAI'HUTHAA

WHTYKLNS

43.1

ITocTostHHBIC MarHurTHhlI.

BzauMoencTBre MOCTOIHHBIX MAarHUTOB

4.3

4.3.2

MaruutHoe mnoJsie. Bektop MarHuTHOM
uHAyKUud. [IpuHIMO — cynepno3uuuu.
Jluanm marnuTHOM MHAyKuuu. Kaptuna
JUHUM MAarHUTHOM MHAYKUHUH  ITOJS

IIOCTOSIHHBIX MarHuToOB

433

MarauTtHoe 1osie MPOBOJHHUKA C TOKOM.
Kaptuna  nuHuii  mons  JUIMHHOTO
IpPSIMOTO TPOBOJHMKA W 3aMKHYTOI'O
KOJIBLIEBOI'O TMPOBOJHUKA, KATYIIKH C

tokoM. OnbIT Dpcrena. BzaumopelicTeue




IMPOBOAHUKOB C TOKOM

434

Cuna Amnepa, e€ MoayIb U

HaIpaBlieHUE

4.3.5

Cuna  JlopeHuma, e€ Moayab U
HampasjieHue. [[BrokeHue 3apsKeHHOM
JacTuibl B OJHOPOAHOM MArHuTHOM

nosie. Pabota cuel Jlopenna

4.3.6

SIBiieHUE AIEKTPOMATHUTHON MHIYKIIMHT

4.3.7

IToTok BekTOpa MArHUTHON MHIYKIIMU

4.3.8

OJIC WHIYKIWHU. 3akoH

JIEKTPOMArHUTHOM MHAyK1uu Papanes

4.3.9

BuxpeBoe anextpuueckoe mnozne. IC
MHIYKIUU B TPOBOJHHKE, IBIKYIIEMCS
MOCTYTIATENIBHO B OJTHOPOTHOM

MAardiuTHOM II0JI€

4.3.10

IIpaBuio Jlenna

4.3.11

NHAYKTUBHOCTSE. SIBnenune

camouHaykuu. IJIC camonHIy KNI

4.3.12

9HepFI/I5[ MAarHuTHOI'O IIOJId KaTyIIKHu C

TOKOM

4.3.13

DNEKTPOMArHUTHOE T10JIe

4.3.14

TexHudeckne yCTPOWCTBA: IIOCTOSIHHBIC
MAarHMThl, JJIEKTPOMArHUTBI,
JIEKTPOABUIaTEelIb, YCKOPHUTEIHN
JJIEMEHTApHBIX YacTUL], WHAYKIHOHHAS

IIc4yb

4.3.15

[Ipaktnueckne  pabGotbl.  U3ydenue
MarHUTHOTO TIOJII KaTYIIKH C TOKOM.
HUccnenoBanye IeHWCTBUS IOCTOSHHOIO
MarHuta Ha  paMKy C  TOKOM.
HUccnenosanue SIBJICHUS

ANEKTPOMATHUTHON UHIYKLIIHHU

KOJIEBAHUMA 1 BOJIHBI




5.1

##HPar#MEX AHUYECKUE N OJIEKTPOMATI'HUTHBIE

KOJIEBAHUMA

5.1.1

Komnebarensaas cucrema. CBoOOIHEBIE
konebanus. ['apmMoHnUYecKre KoneOaHusl.
[lepuon, wacrora, amrumtyna u Qasa

KoJIeOaHuil

[IpyXuHHBIHA MasITHUK.

Maremarnueckuii MassTHUK

YpaBHEHUE TapPMOHUYECKUX KOJICOaHUH.
Kunematnyeckoe ¥ JIMHAMHYECKOE

OIMCAaHHUE KOJeO0aTEILHOIO JABUXXCHUA

[IpeBpamenue SHEpPruu pu
rapMOHUYECKUX  KojeOaHusx. CBA3b
aMIUTUTYZBl  KOJNEeOaHWH  MCXOAHOM
BEJIMYMHBI C AMIUIMTyAaMu KoJjeOaHHH

€€ CKOPOCTHU U YCKOPEHUS

KoneGarenbubiit  kouTyp. CBOOOAHBIE
3JIEKTPOMAarHUTHbIE KoneOaHus B
UJCaTbHOM  KOJIEOATEIIbHOM KOHTYpE.
AHanorus MEXIy MEXaHWYECKUMH H
AIIEKTPOMArHUTHBIMH KOJICOaHUSAMU.

®opmyna Tomcona

3aKkoH COXpaHEHUS SHEpPruu B

U7eabHOM KOJIeOaTeThbHOM KOHTYpe

BreinyxneHHnbie MEXaHUYECKHe
kosnebanus. Pe3zonanc. Pe3onancHas
KpHUBasl. BreinyxneHHbie

SJICKTPOMArHuTHBIC KoJIe0aHusL.

[lepemennsiii  TOkK. CHHycOMIaNbHBIN

MEPEMEHHBIN TOK.

MomiHocTb MIEPEMEHHOTO TOKA.
AMIIIUTYHOE 51 JEHCTBYIOLIEE

3HAYCHUC CUJIbI TOKA U HAITPSAXKCHUA




5.1.10

Tpancdopmarop. IIpousBoacTso,
nepeaaya " noTpebaeHue
IIEKTPUYECKOMN JHEPruu.
DKOJOTHYECKHE pHUCKHU npu
IIPOU3BOJICTBE 3JIEKTPUUECKON SHEPruu.
Kynstypa UCIIOJIb30BaHUs

ANEKTPOIHEPIUU B MOBCEAHEBHOM KU3HU

5.1.11

Texuuueckue ycTpoiicTBa: ceiicmorpad,
ANEKTPHYCCKUI 3BOHOK, JIMHUA

QJICKTpOoIICpcaavd

5.1.12

[IpakTuueckue pabotel. MccrmemoBanue
3aBUCUMOCTHU nepuoja MaJbIX
Koje0aHui Tpy3a Ha HUTH OT JUIMHBI
HUTU W Maccel rpys3a. HMccimenoBaHue
IIEPEMEHHOTO TOKa B  LENU W3
MOCJIEI0BATEIILHO COEMHEHHBIX

KOHJICHCATOPa, KATYIIKH U PE3UCTOPa

52

#HPar#MEX AHUYECKHUE 1 OJIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

MexaHnueckue BOJTHBI, YCITOBHSI
pacnpoctpanenus. Ilepuoa. CkopocTh
pacmpocTpaHeHHsl W JJIMHA  BOJHBL

HOHGpG‘-IHBIG " IPpOAOJILHBIC BOJIHBI

522

HiHEP arfH# WnTepdepenius u

TudpakIus MEXaHUIECKUX BOJIH

523

3Byk. CKopocTh 3ByKa. [poMKOCTH

3ByKa. Beicota ToHa. TemOp 3Byka

524

DJIEKTPOMAarHuTHBIC BOJIHBL. Y CIIOBHUS
I/I3.Hy‘-I€HI/I}I SHGKTpOMaI‘HI/ITHBIX BOJIH.
B3anmuas opuentanusa BektopoB E, B u

U B DJIEKTPOMarHuTHOM BOJIHE B BaKyyMe

525

CBolicTBa  3JIEKTPOMAarHUTHBIX  BOJIH:
OTpakCHHE, IIPEJIOMIICHHE,

noJisipu3anusi, T paKims,




UHTEpEpEHIHSL. Ckopoctb

OJICKTPOMAardiuTHBIX BOJIH

5.2.6

[llkama  >ME€KTPOMArHUTHBIX BOJIH.
HpI/IMeHeHI/Ie SJICKTPOMArdMuTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

HpI/IHI_II/IHBI pal[I/IOCB}I3I/I U TCIICBUOCHUS.
Pagnomoxkanus. DJIEKTPOMarHuTHOE

3arpsi3HEHHE OKPYIKalomIei cpebl

528

TexHunueckue YCTpOMCTBA:
MY3bIKaIbHBIC UHCTPYMEHTHI,
yJIBTPa3ByKOBasl TMarHOCTUKA B TEXHUKE
U MEIUIUHE, paaap, PaaroNpHEMHUK,
TeNneBU30p, aHTeHHa, TenedoHn, CBY-

I1I€4Yb

53

###PariH#OIITUKA

5.3.1

[IpsimonuHeitHoe pacnpocTpaHeHue

CBETa B OAHOPOJHOM cpene. JIyu cBera

532

OtpakeHue cBeTa. 3aKOHBI OTPAKEHUS
ceera. Iloctpoenne wm300pakeHwid B

TLTOCKOM 3CpKaJIC

533

[Ipenomnenue cBera. 3aKOHBI TPETOMIICHHS
cBeTa. AOGCOIOTHBIH MOKa3aTeb

IMPECIOMIICHUA

534

[TonHoe BHYTpPEHHEE OTpaKEHHE.
IIpenenbHblin yroil IIOJIHOT'O

BHYTPEHHET0 OTPaKECHHUS

535

Hucnepcust cBera. CHOXHBIA COCTaB

Ocnoro cBera. LlBet

53.6

Cobwuparoiue ¥ pacceuBaIONINe JTUH3HI.
Tonkast nmuH3a. OKYCHOE pACCTOSTHUE U
OIITUYCCKAas cujia TOHKOH JIMH3HI.
[TocTpoenue M300pakeHU I B

COOMpAIOIINX U PACCEUBAIONINX JIMH3AX.




@dopMyra TOHKOW JHMH3BL. YBEIHYCHUE,

aBaeMoe€ JJUH30M

5.3.7

[Tpenemns MPUMEHUMOCTHU

reOMETPUYECKON ONTUKHU

5.3.8

Nurtepdepentius ceta. KorepeHTHBIC
HUCTOYHHUKMH. YcnoBus Ha6JIIOI[eHI/I$I
MaKCHMYyMOB u MHUHUMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JABYX

CI/IH(l)aSHI)IX KOI¢pCHTHBIX HCTOYHUKOB

539

Hudpakmus  ceera. JludpakuuoHHas
peméTka. VYcnosue HAOIIOIeHUS
TJIABHBIX MaKCHMyMOB TIpH TaJCHUU
MOHOXPOMATHYECKOTO cBeTa Ha

T (HPaKIIMOHHYIO PEIIETKY

5.3.10

[Tonsipuzanus cBera

5.3.11

TexHuyeckue yCTpOWCTBA: OYKH, JyNa,
¢doroanmapar, NMPOEKUMOHHBINA amNmapar,
MUKPOCKOII, ~ TEJECKON, BOJIOKOHHAs
ONTUKA, JU(PpPAaKUMOHHAS  peleTKa,

TTOJISIPOUT

5.3.12

[Ipaktuueckne pabotel. M3mepenue
I1OKa3aTcCIIs Hpe.HOMJIeHI/I}I.
HccnenoBanue CBOMCTB M300paKEHUN B

nuH3ax. Habmonenue aucrepcuu cBera

BJIEMEHTHI CIIELIMAJIBHOM TEOPMM OTHOCUTEJIBHOCTU

6.1

['paHubl NPUMEHUMOCTH KJIACCUYECKOM
MEXAHUKH. ITocTtynarsl TEOpHUU
OTHOCUTEJIbHOCTH: MHBAapUAHTHOCTh
MOJAYJISl CKOPOCTH CBE€Ta B BaKyyMe,

MPUHIIMI OTHOCUTEIBLHOCTH DUHIITEHHA

6.2

OTHOCHUTENHLHOCTD OIHOBPEMCHHOCTH.
3aMeZ[.H€HI/I€ BPpCMCHU U COKpALICHUC

JUIMHBI




6.3

DHeprus W UMIIYJIBC  CBOOOJHOM

YaCTHIIBI

6.4

CBA3b Macchl C HEPruel U UMIYJIbCOM
CBOOOJHOW 4YaCTULBl. DHEPTusi IOKOS

CcBOOOIHOM YaCTHIIBI

KBAHTOBAA ®U31KA

7.1

#i#Par###3JIEMEHTBI KBAHTOBOU OITTUKU

7.1.1

®oronbl. dopmyna Ilnanka cBA3uM
9Hepruu (OTOHa C€ €ro 4YacToTOMH.

OHeprus U UMIyibc HOToHA

OtkpeITHE 51 HCCIEeN0BaHUE
dotoaddexra. Onpitel A.I'. CTonerosa.

3akoHsbl poTodddexTa

YpaBHeHue DOHHIITENHA hilas: |

dotoapdexra. «KpacHas  rpaHuman

dororddekra

7.1.4

Hasnenue ceera. OnwiTe! [1.H. JIeOenena

7.1.5

XUMHYECKOE IEUCTBUE CBETA

Texuuueckue yCTpOMCTBA:
dororieMeHT, (GOTOAATYNK, COJTHEUHAS

OaTapesi, CBeTOINO/T

7.2

CT

POEHUE ATOMA

7.2.1

Mogenrs atoma Tomcona. OnbBITE
Pesepdopna no uccnenoBanuio
cTtpoenust aroMa. [Imanerapnast Mmozennb

aToMa

7.2.2

IToctynater  bopa.  H3nyyenue u
norjonieHrne (GOTOHOB TMPH  TMepexoe
aToMa C OJHOIO YpPOBHS SHEPruM Ha
apyroi.  Buner  cnexktpoB.  Crektp

YPOBHEW YHEPTUU aToMa BOJIOpOIa

7.2.3

BomHoBEIe cBoiicTBa yactuil. BoigHEI ne

bponns. KopnyckynsipHo-BOIHOBOM




nyanu3M. Jludpakuus 3IeKTpOHOB Ha

KpUCTaJlIax

7.2.4

CnonranHoe U BBIHYKICHHOE
U3JIlydeHHe. YCTPOWCTBO U IPUHLHUII

paboThl nazepa

7.2.5

TexHunueckue YCTpOMCTBA:
CIEKTPAJIbHBI aHAIM3 (CIIEKTPOCKO),

J1a3ep, KBAHTOBBIN KOMIIBIOTED

7.2.6

[Ipaktuueckne pabotel. HaOmonenue

JIMHENYaTOro CreKkTpa

7.3

ATOMHOE AJ1PO

7.3.1

Mertoasl HaOMIOIEHUS W PETHCTPALUU

SJICMCHTAPHBIX YaCTHUI]

7.3.2

OTKpbITHE PATUOAKTUBHOCTU. OTMBITHI
Pesepdpopna mo ompeneneHuio cocraBa
paauoakTuBHOro wu3nydeHus. CBoiicTBa
anbda-, Oera-, raMma-mu3JIy9eHUs.
BiusHue panivoakTUBHOCTH Ha KUBBIC

OpraHUu3MBbI

7.3.3

OtkpplTHE TPOTOHA M  HEUTpPOHA.
Hyxnonnas monens siapa [elizenOepra —
WBanenko. 3apsz sapa. MaccoBoe 4uciio

sanapa. N3oTomsl

7.3.4

Anbda-pacna. DNEeKTPOHHBIN "
NO3UTPOHHBIM  Oera-pacnaa. [amma-
U3Iy4YeHHE. 3aKOH  PaJHOaKTUBHOTO

pacmiaga

7.3.5

OHeprus CBSI3M HYKJIOHOB B  sjpe.

Snepusie cuibl. JledekT Macchl sapa

7.3.6

Snepubie peakuuu. JleneHue W CHUHTE3

saep

7.3.7

Snepusiii  peakrop.  TepmosaepHsbli

cunte3. [IpoGnemMbl W MEpPCHEKTUBBI




SIIEPHOM  DHEPIeTUKU. OKOJIOTMUYECKHE

ACMEKTHI AIEPHON IHEPTETUKHI

7.3.8

DneMeHTapHble 4acThllpl. OTKpbITHE
[IO3UTPOHA. @yHIaMEHTAIIbHbBIE

B3aUMOJICUCTBUA

7.3.9

TexHuueckue yCTpOMCTBA: JO3UMETD,
kamepa BuibcoHa, saepHBIM peakTop,

aroMHas Oom0a

7.3.10

[Ipaktuueckue pabotsl. MccrnemoBanue
TPEKOB YaCTUI] (mo TOTOBBIM

dororpadusim)

OJIEMEHTBI ACTPOOU3NKA

8.1

Bun 3Bé3mHoro Heba. Co3Besnusi, sspkue
3BE34bl,  IJIAHEThl, WX  BHJIUMOE

IBIKEHUE

8.2

Conneunas cucreMma. llmaHersl 3eMHOU
rpynnel.  [DmaHeTel-ruranTel W UX
CIIyTHHKH, KapJINKOBBIE IJIAHETHI.

Mairsie Tera ConHEeUHON CUCTEMEI

8.3

Coname, d¢orochepa u armocdepa.

ConHeuHas aKTUBHOCTD

8.4

Ncrounnk sHeprun CosiHLA 1 3BE3NT

8.5

3BE3/1bI, X OCHOBHBIC XapaKTEPHCTUKU:
Macca, CBETUMOCTb, PaJycC, TEMIIepaTypa,
170:¢ B3aUMOCBSI3b. Huarpamma
«CTIEKTPAJIbHBIA KJIACC — CBETUMOCTBY.
3BE3abI IVIABHOW ITOCJIEIOBATEILHOCTH.
3aBUCHMOCTh «Macca — CBETHMOCTBY JUIS

3BE3/] [J1aBHOI MOCIEN0BATEILHOCTH

8.6

#H##Par##H#BHyTpeHHee CTpoeHue 3BE3.
COBpeMeHHBIe NpeaACTaBJICHUA 0
MPOUCXOXKIEHUU U 3Boouuu CoJHua U

3BE31. DTanbl )KU3HU 3BE3]




8.7

Mineunsiii Ilyte — nama [amakTuka.
CnupanpHas  CTpykTypa [ 'amakTukwu,
pacnpenesnieHue 3BE3M, Tra3a U IbUIN.
ITonoxxenne u nBmxeHue CoiaHIa B
lanaktuke. Ilnockas u cdepudeckas

MOJICUCTEMBI | allTaKTUKU

8.8

Tunel ramaktuk. PamguoramakTuku U
KBazappl. UYEpHbIE IBIPBI B AApax

TaJJaKTUK

8.9

Bcenennas. Pacmupenue BceeneHHOM.
3akon XaO6na. Pa3beranme ramakTHK.
Bospact u paguyc Bcenennoi, teopus
bonbpmioro B3peiBa. Mognenb «ropsiaeit

Bceenennoi». PenukroBoe usiydeHue

8.10

Macmtabnast  cTpykrypa BceneHnoit.
MeraranakTuka. Hepeménnnie

po0IeMbl aCTPOHOMUH




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
ITPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1151 YHEHHUKA

®dwusmka, 10 xkmacc/ Msxumes [.5., Byxosues b.b., Corckuit H.H. mox penakmueit
[MapdenTreBoit H.A., AkunonepHoe o6mmectBo «M3natensctBo «IIpocBemienuey

®dwusuka, 11 knace/ Msaxumes I'.J1., Byxosues b.b., YUapyrun B.M. noj penakiueit
[MapdenTreBoit H.A., AkunonepHoe o6mmecTtBo «M3natensctBo «IIpocBerienuey

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

®uswnka, 10 kmacc/ Maxumes I'.4., Byxosues b.b., Corckuit H.H. mox penakmueit
[MapdenTreBoit H.A., AkumnonepHoe o6mecTBo «M3natensctBo «IIpocBemienuey

®dwusmka, 11 xkmacc/ Mskumes [.J1., bByxosues b.b., Hapyrun B.M. noxa penakmueit
[MapdenTreBoit H.A., AkunonepHoe o6mmecTtBo «M3natensctBo «IIpocBerienuey

Co6opnuk 3amad o ¢usuke. 10-11 kmaccer: yued. mocodue miis 00meoopa3oBar.
opranu3zanuii: 6a3oslii ypoBens/ H.A IlapdentbeBa. — 7-e uzn., nepepad. 1 gom. — M.

[Ipocsemenue, 2017.

COopnuk 3anad no ¢usuke. 10-11 xmaces/ O. U. I'pomuesa. — M.:U3natenbcTBo «DK3aMen»,
2015.

Ouszmka: 10—11 k1. : moypou. miiaHupoBaHUe: MOCOOHE sl yuuTenei oomeoopa3oBar.
opranuzanuii/ B. @. [llunos. —M.: IIpocsemnienue, 2013

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETU HUHTEPHET



bubnmoreka mudpoBoro odpazoBaTenbHOro KOHTeHTa  https://urok.apkpro.ru/

SIKnacc https://www.vyaklass.ru/

VYuebnbIe TpeAMETHI - Poccuiickas a5ieKTpoHHas mkoida  https://resh.edu.ru/

®decTuBangb negarornaeckux uae « OTKpeITHIA ypok» http://festival.lseptember.ru/articles/

Caiit ans yuureneid GU3NKU U UX YYCHUKOB http://www.fizika.ru/

Marepuansl o Gpusnke http://www.physics.ru/

Nudopmanuonnsiit mopran EI'D http://www.ege.edu.ru
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