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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1o ¢Qusuke 06a30BOro YpoBHS Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHHM W TPEOOBAHHM K pe3yibTaTam
OCBOCHHSI OCHOBHOUM 00pa3oBaTeNIbHOM MporpamMMebl, mnpeactaBieHHbx B OI'OC
COO, a Taxke ¢ yu€rom denepaqbHOi pabodeil mporpaMMbl BOCHUTAHHUS M
KOHIIEIIIMK TpernojaBanust y4eOHoro mpeamera «@Dusnka» B 00pa30BaTEIIbHBIX
OpraHu3anuUsaX Poccuiickon denepauuy, peanu3yrommux OCHOBHBIE
oOpa3oBaresbHbIE MPOTPAMMBI.

CognepxkaHue mnporpaMMmbl 10 (QU3MKE HaIpaBieHO Ha (opMHUpOBaHUE
€CTeCTBEHHO-HAyYHOM KapTUHBI MHpa oOyuarmmxcs 10-11 kmaccoB mpu
oOy4eHuH Ux (u3uKe Ha 0A30BOM ypOBHE Ha OCHOBE CHCTEMHO-AESITEIIbHOCTHOTO
nonxona. Ilporpamma no ¢usuke coorBercTByeT TpebdoBanusim GI'OC COO k
IUTAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlpeIMETHBIM pe3yJbTaTam
oOy4eHHs, a TaKKe YYHUTHIBA€T HEOOXOJIMMOCTh peaju3allh MEXIPEeIMETHbIX
CBsI3e (PU3BMKKM C €CTeCTBEHHO-HAy4YHBIMH Y4e€OHbIMU TpeaMeTramMu. B Hel
ONPEENSAIOTCS OCHOBHBIEC 1I€JIM M3Y4YeHHs] (PM3HKU HAa YPOBHE CPEIHEro OOIEero
o0pa3oBaHus, TUIAHUPYEMbIE PE3yJbTaThl OCBOCHUSI Kypca (PU3UKH: JTUYHOCTHBIE,
MeTanpeIMeTHbIE, TpeIMETHbIE (Ha 0a30BOM YpOBHE).

[Tporpamma no (u3MKe BKIIOYAET:

e IUIAHUPYEMBIE PE3YJIbTATHI OCBOCHUS Kypca (PU3UKHU Ha 0a30BOM YpPOBHE, B

TOM YHCJI€ NPEeIMETHBIE Pe3yIbTaThl [0 TOJaM O0yYEHHUS;

e cojepkaHue yueOHOro npeamera «Ou3nka» 1no rogam oOydeHus.

®du3uka Kak Hayka O HauOojee OOIIMX 3aKOHaX MPHUPOJIbl, BHICTyNas B
KayecTBe y4eOHOro mpeaMeTa B LIKOJIE, BHOCUT CYILIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUI 00 okpy:xarouieM mMupe. IIKoIbHBIN Kypc GU3HKU — CUCTEMOOOPa3yOIUA
JUISL €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, IOCKOJIbKY (DU3NUECKUE 3aKOHBI
JexaT B OCHOBE TIPOILIECCOB M SIBJICHUM, H3y4yaeMbIX XHMHEH, OHOJIOTHEH,
dbusznyeckoir reorpadgueir u actpoHomueid. HMcmonb3oBaHME UM AKTHUBHOE
npuMeHeHue  (U3MYECKUMX 3HAHUM  ONpelesieT XapakTep W pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe >SHEpPreTuKd, TPAHCHOPTa, OCBOCHUS
KOCMOCa, IMOJIyYeHHs] HOBBIX MAaTEpHAJIOB C 3a/JlaHHBIMU CBOMCTBAMHM U JPYTHUX.
N3yuenne ¢u3nKM BHOCHT OCHOBHOW BKJIaM B (OPMUPOBAHHE €CTECTBEHHO-
HAYYHOU KapTHHBI MUpa OO0ydaromwuxcs, B (GOpPMHpPOBAHWE yYMEHUH MPUMEHSTH
HAYYHBIN METO]T TO3HAHUS MIPHU BHITIOJTHEHUN UMHU YI€OHBIX UCCIEIOBAHMM.

B ocHoBy kypca ¢(usuku ans ypoBHS cpeAaHero oOmiero oOpa3oBaHUs
MOJIOKEH pAd HJIed, KOTOpble MOXXHO paccMaTpuBaTh KakK MPUHIUIBI €ro
OCTPOEHHMUS.
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Hoesa yenocmnocmu. B COOTBETCTBUU C HEW KypC SIBISETCA JIOTMUECKH
3aBEPIIEHHBIM, OH COJICPKUT MaTepHall U3 BCEX pa3fesioB (PU3MKHU, BKIIOYAET KaK
BOMIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOMN (U3HKH.

Hoes cenepanuzayuu. B COOTBETCTBUM C HEW Marepuan Kypca (HU3UKA
o0beMHEH BOKPYr (Qu3Myeckux Teopuid. Bemymmum B Kypce sBIsSeTCs
dbopMupoBaHUE TPEACTABICHUM O CTPYKTYPHBIX YPOBHSIX MAaTe€pUH, BEUIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzamms mpearnojaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHaIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
buzuku ¢ pa3BuTMEeM OOIIECTBAa, a TaKXKE C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMH M 3KOJOTUYECKUMHU MPOOIIeMaMH.

Hoess  npuknaonoti  nanpaenennocmu. Kypc ¢Gu3uku  mpeanoaraer
3HAKOMCTBO C IIUPOKUM KPYIOM TEXHUUYECKHUX U TEXHOJOTHYECKHUX MPHUIIOKESHUM
V3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes skonocusayuu peanusyeTcss TOCPEICTBOM BBEJCHUS DIIEMEHTOB
COJICpKaHMs, TOCBSIIEHHBIX JKOJOTUYECKMM TpobjieMaM COBPEMEHHOCTH,
KOTOpPBI€ CBSI3aHbl C PAa3BUTUEM TEXHUKH U TEXHOJOTHH, a TaKKe OOCYXICHUS
po0JieM paloHaTILHOTO IPUPOOTIOIb30BAHUS M IKOJIOTHYECKOM 0€30MacHOCTH.

CTep>KHEBBIMU dJIEMEHTaMH Kypca (U3UKH Ha YpPOBHE CPEIAHEro OOIIEero
oOpa3zoBaHus SBIAIOTCS (U3MUecKkue Teopuu ((popMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYype MOCTpOeHUs: Puznueckoil Teopun, poiau GyHAaMEHTAIbHBIX 3aKOHOB U
OPUHIIMIIOB B  COBPEMEHHBIX TMPEACTABICHUSIX O TMPUPOJAE, TpaHUIAX
OPUMEHUMOCTH TEOpUM, JJIS OMNHCAHUSI ECTECTBEHHO-HAYYHBIX SBICHUU W
IPOLIECCOB).

CucTeMHO-AeSATEILHOCTHBIN MOAX0J B Kypce (PU3HKU peamu3yeTcsl Mpexje
BCEr0 3a CUET OpraHu3allUM SKCIEPUMEHTATBLHOM AESTEILHOCTH OOYyYaroUIUXCH.
Jlns  6a3oBoro ypoBHS Kypca (M3MKA — O3TO UCIOJB30BAHUE CHUCTEMBI
(GpOHTATBHBIX KPATKOBPEMEHHBIX OKCIIEPUMEHTOB W JIAOOPAaTOPHBIX paboT,
KOTOpBIE B TMporpamMme 1o ¢u3nke oOBETUHEHBI B OOIIMI CIHCOK YIYCHUYCCKUX
PAKTUYECKUX paboT. BeieneHne B yka3aHHOM IMepedyHe 1abopaTopHBIX padorT,
OPOBOJAUMBIX JJISI KOHTPOJSL U  OLICHKH, OCYIIECTBIISIETCS y4YaCTHUKAMU
00pa3oBaTeNbHOIO TMpollecca MCXOAd U3 OCOOCHHOCTEH IJIAHUPOBAHUS U
ocHameHus kaOmHera (Qusuku. Ilpm dsToM obOecmeumBaeTcsl  OBJIAJACHHUE
OOyJaroIIMMHUCS YMEHHUSIMU TIPOBOJIUTh KOCBEHHBIC WM3MEPEHUS, HCCIICIOBAHUS
3aBUCUMOCTEH (U3MYECKHX BEJIMYMH U TOCTAHOBKY ONBITOB II0 IPOBEPKE
MPEAJIOAKEHHBIX THUIIOTES.

bonbiioe BHUMaHHME YHENAETCS PEHIEHUIO PACUYETHBIX M KauyeCTBEHHBIX
3aaad. [Ipu 3TOM 1711 pacu€THBIX 3a/a4y TPUOPUTETOM SBIISIIOTCS 3aJa4d C SIBHO
3aJlaHHOM (PU3UYECKON MOJIETIBIO, TIO3BOJISIONINE TPUMEHSITh U3YUECHHBIC 3aKOHBI U
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3aKOHOMEPHOCTH KaK M3 OJHOIO pa3fena Kypca, TaK M MHTErpUpYys 3HAHUSA W3
pa3HbIX pas3zaenoB. JJig KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBJISIOTCS 3aJaHMs Ha
OOBsICHEHHE MpOTEeKaHUs (U3NYECKUX SIBJIEHUN M MPOLECCOB B OKpY)Karollen
KU3HH, TpeOyronue BbIOOpa (U3MUECKOW MOAENU JIi CUTyallMd MPaKTUKO-
OpPUEHTHPOBAHHOI'O XapakTepa.

B coorBerctBun ¢ TpeboBanusmu PDPIOC COO k MarepuanbHO-
TEXHUYECKOMY OOecrnedyeHnio ydeOHOro mpolecca 0a30BbI ypOBEHb Kypca
¢bu3KMKU HA YpPOBHE CpeHEro 0o0Iero o0pa3oBaHus TOJKEH U3Y4aThCsl B YCIOBHSIX
PEeIMETHOTO KaOuHeTa (PU3UKU WM B YCJOBHUSX HMHTEIPUPOBAHHOTO KaOMHETa
IPEeIMETOB €CTECTBEHHO-HAy4YHOro Iukia. B kaOunere (pu3uku MOKHO OBITH
HeoOxonuMoe JabopaTopHOE O0O0OpYIOBaHME /i BBIMOJIHEHUS YKa3aHHBIX B
nporpamMme no QU3MKe yYEHWYECKUX MPaKTUYECKUX paboT U JEeMOHCTPALMOHHOE
000py/10BaHUE.

JlemoHcTpanimoHHoe oOopyJoBaHuEe (OPMHUPYETCS B COOTBETCTBUM C
OPUHIIMIIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH U  OOECHEYMBAET IOCTAHOBKY
NEPEUUCICHHbIX B MporpamMMe 1o (U3MKE KIIOYEBbIX JAEMOHCTpalui IS
UCCJIEIOBaHUS  M3Y4YaeMbIX SIBJIEHMH M  MPOILIECCOB, HMIUPHUUECKUX U
(yHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHH.

JlaGopatopHoe 00OpyJOBaHUE JUIsI YYEHHUECKUX MPAKTUYECKUX pPadoT
dopMupyeTcst B BUAEC TEMaTHYECKUX KOMIUJIEKTOB M OOECIEeUMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydarommxcs. TeMaTHyecKue KOMILIEKThI
1a00paTOpHOro O00OPYNOBaHUS JOJKHBI OBITh TOCTPOCHBI HA KOMILJIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX M LU(POBBIX NPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUJIE HU(POBBIX JT1aOOpATOPUi.

OCHOBHBIMM LIEJIAIMH U3YyY€HHUS PU3MKHU B 001IEM 00pa30BaHUU SBIIAIOTCS:

e (QopmupoBaHue HHTEpeca M CTpEMJIEHUS OOYy4YalIIMXCA K HAay4dHOMY
W3YYEHHUIO MPUPOIbI, PA3BUTHE HMX HHTEIJIEKTyaIbHBIX U TBOPYECKUX
CIHOCOOHOCTEN;

e pa3BUTHE MPEICTABICHUI O HAYYHOM METOJIE MO3HAHUS U (OPMUPOBAHNE
HCCJIE0BATEIBCKOrO0 OTHOIIEHHS K OKPYXKAIOIUM SIBJICHUSM;

e (opMHpOBaHME HAay4YHOIO MHPOBO33PEHHUSI KakK pe3ysibTaTa H3y4eHUs
OCHOB CTPOCHHMSI MaTepHH U (HyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

e (opmupoBaHHE€ YMEHUNH OOBACHATH SBJICHHUS C HCIIOJIb30BAHUEM
duznuecKuX 3HAHUI 1 HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBaHHME MpPEACTaBICHUN O posd (DU3UKK AN PAa3BUTHS JAPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTUH.

JlocTimkeHne 3THX 1eneld oOecreunBaeTcs pEIIeHUeM CIEAYIOIUX 3a7ad B

nporecce U3y4eHus Kypca pU3UKU Ha YPOBHE CPEAHETO 0011ero o0pa3oBaHUs:
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e TMpuoOpeTeHHWe  CUCTEeMBbl  3HaHUKW 00  oO0mmX  (U3UYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpHsIX, BKJTFOYAsI MEXaHUKY,
MOJICKYJISIDHYIO  (DU3HKY, DJJIEKTPOJAMHAMHUKY, KBAaHTOBYIO (U3UKY U
AIIEMEHTHI aCTPOPU3UKH;

e (QopmupoBaHue yMEHUW TPUMEHSATh TEOPETUUYECKUE 3HAHMUS  JUIS
oObsicHeHHUsI (PU3MYECKUX SBJICHUHW B TMPUPOAEC W Ui TNPUHATHUS
PAKTUYECKUX PEIICHU B TOBCEHEBHOM KU3HU;

e OCBOGHHE CIOCOOOB pEIICHUS Pa3MYHBIX 3aJa4 C SBHO 3aJaHHOU
¢uznuecko MOJENbI0, 3a/ad, MOAPa3yMEBAIOIIUX CAMOCTOSITEIbHOE
co3faHue (PU3NYECKON MOJIENH, aJIeKBaTHON yCIIOBUSIM 3a/1a4u;

e TMOHMMaHUE (UBMYECKUX OCHOB M MPHUHIMUIIOB JCUCTBHUS TEXHUYECKUX
YCTPOWCTB U TEXHOJOTUYECKUX MPOIIECCOB, UX BIMSHHS Ha OKPY)KAIOIILYIO
cpeny;

e OBJAJCHHE METOJAAMHU CAMOCTOSITEIBLHOIO IUIAHWPOBAHUS U TMPOBEIACHUS
(GU3NYIECKUX IKCIEPUMEHTOB, aHAIM3a W WHTEpPIpeTalud HHPOpMAIIH,
OTIpeeNIeHUS TOCTOBEPHOCTH TOTYUYEHHOTO Pe3ysIbTaTa;

e CO3/JaHME YCIIOBHUH 7Sl Pa3BUTHUS YMEHUN MPOEKTHO-HCCIEA0BATEIHCKOM,
TBOPYECKOM AEATEIBbHOCTH.

Ha wusyuenne ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CPEJHEr0 OOILEro
obOpazoBanus oTBoauTcst 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HE/IEINIO), B
11 kmacce — 68 yacoB (2 yaca B HECIIO).

[Ipennaraemerii B mporpamMmme mo (¢HU3MKE TMEpeueHb JIabopaTOpPHBIX U
NPaKTHYECKUX paboOT SABISETCS PEKOMEHIOBAHHBIM, YUYUTENb JeNaeT BBIOOD
NPOBEACHUS JIAOOPATOPHBIX PAa0OT M ONBITOB C YYETOM HHIUBUAYaTbHBIX
0COOEHHOCTEN 00yYaroIuxcsl.
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COJEPKAHUE OBYUYEHUA
10 KUIACC

Paznen 1. ®u3uka u MeTOAbI HAYYHOI0 MO3HAHUS

dusnka — Hayka o mnpuponae. HayuHble METOABI MO3HAHUS OKPYKAKOLIETO
mupa. Ponb 3KcliepuMEHTa YW TEOpPUM B MPOLECCE TMO3HAHUS MPUPOJBIL.
DKCIEpPUMEHT B (PU3HUKE.

MopenupoBanue (GU3NYECKUX SIBIEHUN M TpoleccoB. HaydHbie TUmoTes3bl.
duznyeckre 3aKOHbI U TEOPUHU. ['paHUIBI TPUMEHUMOCTU (PU3UUYECKUX 3aKOHOB.
[IpuHLMT COOTBETCTBUS.

Pons u Mecto ¢u3uku B GOPMUPOBAHUU COBPEMEHHON HAyYHON KapTUHBI
MHUpPA, B IPAKTUYECKOUN AEATEIbHOCTH JIO/ICH.

Jlemoncmpayuu

AHanoroBeie W MUGPOBBIE H3MEPUTEIBHBIE MNPUOOPHI, KOMIBIOTEPHBIC
JTATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe IBUKEHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JBUKEHHSI.
Cucrema otcuéta. Tpaekropusi.

[lepemenienune, CKOpocTh (CpedHsisi CKOPOCTh, MTHOBEHHAs CKOpPOCThb) U
YCKOPEHUE MaTepUaIbHOW TOYKH, HUX IMPOEKIUU HAa OCHU CHUCTEMBI KOOpIUHAT.
Ciio)xeHue nepemMenieHui u CI0)KeHUEe CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsSIMOJIMHEHOE nBWxKeHue. ['paduxu
3aBUCUMOCTH  KOOPJMHAT, CKOPOCTH, YCKOPEHHUSA, NyTH U TNEpPEMEIICHUS
MaTepuaabHOW TOYKH OT BPEMEHHU.

CBoboHOE TazieHre. Y CKOpeHHe CBOOOIHOTO MaCHUS.

KpuBonuneitHoe  aBwxkeHue. [[BUKEHHE  MaTepUAIbHOM TOYKH IO
OKPY>KHOCTHU C TTIOCTOSTHHOM 10 MOJYJIFO CKOPOCTBHIO. YTJI0Basi CKOPOCTh, JTUHEITHAS
ckopocTh. [lepuona u yactora obpamenus. [{[eHTpocTpeMuTeIbHOE YCKOPEHHUE.

TexHuueckue yCTPOMCTBA M MPAKTUYECKOE TMPUMEHEHHE: CIUIAOMETD,
JBU)KEHUE CHAPSJIOB, LICMTHBIC U PEMEHHBIE MIEpeaayuH.

Jlemoncmpayuu

Mogenb cucteMbl OTCYETA, WILTIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBKCHUSL.

[IpeobpazoBaHue NBUKEHUN ¢ UCTIOJIB30BAHUEM ITPOCTHIX MEXaHNU3MOB.

[lageHue Ten B BO3AyXe U B pa3peKeHHOM MPOCTPAHCTRE.

HaOnronenune ABWKEeHHsS Tena, OPOIICHHOrO TMOJ YIJIOM K TOPU3OHTY H
TOPU30HTAIBHO.
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N3mepenne yckopeHusi CBOOOIHOTO MaACHUSI.

Hanpagnenue ckopocTy pu ABUKEHUU 0 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1ab6opamopmsie pabomol

N3ydyeHne HEpaBHOMEPHOTO JABHXKEHUS C LEJIBbIO ONPEACIIEHUs MIHOBEHHOU
CKOpOCTH.

HccnenoBanne COOTHOUIEHUS MEXAY MYTSIMHU, NPOWICHHBIMU TEJIOM 3a
MOCJIEIOBATENIbHBIE PABHBIE IPOMEXYTKM BPEMEHH IIPU PABHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOM CKOPOCTBIO, PABHOM HYIIIO.

N3ydeHne nBMKEHUS 1IapyKa B BA3KOU KUJIKOCTH.

N3yuenue aBmxeHus Tena, OpOIeHHOTr0 rOpU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun  otHocutenbHOCcTH  ['amunes.  Ilepeeit  3akoH  HeroToHa.
HNuepuuanbHble CUCTEMBI OTCYETA.

Macca Tena. Cuna. [Ipunnun cynepno3unuu cuil. Bropoit 3akoH HproToHa
IJI MaTepUaIbHOM TOUKHU. TpeTui 3aKkoH HproTOHA 111 MaTepUaibHBIX TOYEK.

3akoH BcemupHoro TtiaroreHud. Cuia Tsokectr. llepBas kocmuueckas
CKOPOCTb.

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

Tpenue. Bunbl TpeHust (1okosi, CKojbxkeHus, kauenus). Cuna tpenus. Cyxoe
Tperue. Cuia TpeHUsl CKOJIbKEHUS U cuiia TpeHus nokosd. KoadduumenT tpenusi.
Cuna conpOTUBIICHUS MPH IBUKECHUU TEJA B )KUJKOCTH UJIU Ta3e.

[TocTtynaTenpHOE U BpamaTeabHOE JBUKEHHE aOCOMOTHO TBEPIOTO Tea.

MOMEHT CuJlbl OTHOCUTENBHO OCH BpaumeHus. [lmedo cumnbl. YcnoBus
paBHOBeCUS TBEPAOIO TEa.

TexHHU4eCKrue YCTpOMCTBA M MNPAKTHYECKOE MPUMEHEHUE: MOIIIUITHUKH,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBnenune nHepLUU.

CpaBHeHUE MacC B3aUMOACHCTBYIOMIUX TET.

Bropoii 3akon Hprotona.

N3smepenue cui.

CrnoxxeHue CHIL

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAeOpMAIIHH.

HesecomocTts. Bec Tena nipu yCKOpEeHHOM NOIbEME U MIAJICHUU.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

VYcioBust paBHOBecHs TBEPAOTO Tena. Buapsl paBHOBECHS.

Vuenuueckuii skcnepumenm, nabopamopmvie padomul

W3ydyenune nrkeHusi Opycka 1o HaKJIOHHOM TIIIOCKOCTH.
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HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIMX B MPYXKUHE U
pe3uHOBOM 00pa3Iie, OT ux JAehopMaIiuu.

HccnenoBanne ycliOBUMII pPaBHOBECHS TBEPAOTO TeENa, HUMEIOMIETO OCh
BpaILlCHUS.

Tema 3. 3akonbl cOXpanHeHus 6 MmexaHuke

Nmvnynbe MarepuadbHOM TOYKH (Teia), CHUCTEMbl MaTepHAIbHBIX TOYEK.
Nmnynbe cuiibl U W3MEHEHHUE MMITYJIbCa Tejla. 3aKOH COXpAaHEHMS HMITYJIbCa.
PeakTnBHOEC NBHIKCHUE.

Pabora cribl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprusi MarepuajbHOM TouykH. Teopema 00 H3MEHECHHH
KMHETUYECKOU SHEPTHH.

IToTennmanbpHast SHEPrusl. IToTeHnmanbpHas DHEPrus yIpyro
neopMupoBaHHONM  TpYKuUHBL.  [loTeHnManbHass  2HEprus Tejda  BOJIM3HU
MOBEPXHOCTH 3EMJIH.

IToTeH1IMaTbHEIE n HETIOTEHIUAIbLHEIC CHUIBI. CBs3b paboThI
HEMOTEHIMAIBHBIX CHUJI C M3MEHEHUEM MEXaHUYECKON JHEPruM CHUCTEMBI TEl.
3aKOH COXpAHEHHUSI MEXaHUYECKON YHEPTUHU.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHU4YeCKre yCTpOWCTBA UM NMPAKTUUECKOE MPUMEHEHHE: BOJOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PaKeET.

Llemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBMKECHHUE.

[Tepexoa moTeHIIMATBHON YHEPTUHN B KHHETUYECKYIO U OOpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopuvle pabomoi

N3ydenne abCOMIOTHO HEYNMPYroro yjaapa C MOMOIIBI JABYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanne cBs3u pabOTHI CHIBI ¢ M3MEHEHHEM MEXaHWYECKON SHEPTHUH
TeJla Ha IPUMEPE PACTSKECHUS PE3UHOBOIO KIyTa.

Paznen 3. MogekyasipHas pu3suka ¥ TepMOAMHAMUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUUECKOI Meopuu

OCHOBHBIE TTOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuxkeHue. duddysusa. Xapaktep ABUKEHUS WU
B3aMMOJICUCTBUS YaCTUL] BemecTBa. MoOJEnU CTPOEHUS Ta30B, XUIKOCTEU U
TBEPJIBIX TEJI U OOBSICHEHHUE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJieiel. Macca u
pa3Mepsbl Mosiekyil. KonnuectBo BemiectBa. [loctostnHass ABorajipo.

TennoBoe paBHOBecue. Temreparypa u €€ msmepenue. lllkama Temneparyp
Llenscus.
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Mogaens  upeanbHoro raza. (OCHOBHOE  ypaBHEHHUE  MOJIEKYJISIPHO-
KUHETUYECKOW TEOpUM HJIeaJTbHOTO ra3a. AOCONIOTHAs TeMmIepaTypa Kak Mmepa
CpEIHEM KWHETHYECKOW SHEPrMU TEIUIOBOTO JBMKEHMs yacTtuil rasa. lllkana
temrepatyp KenbBuna. ['a3oBbie 3akoHbl. Y paBHeHHe MenpaeneeBa—KnanenpoHa.
3akoH JlanbToHa. M30mpouecchl B UACAIBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe mnpeacTaBiIeHUE H3OMPOIECCOB: H30TEpPMa, H30X0pa,
n3ooapa.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIINE JIMCKPETHOE CTPOCHHME BellecTBa, Qororpaduu
MOJIEKYJT OPTaHUYECKUX COCIMHEHUM.

OnpiThl 110 U PY3UN )KUAKOCTEH U ra3oB.

Mopenb GpOyHOBCKOTO ABMXKECHHUS.

Mopens onbita IlTepHa.

OnbITHI, JIOKA3bIBAIOIIIHNE CYyILIECTBOBaHUE MEKMOJIEKYJISIPHOTO
B3aUMO/ICHCTBUSI.

Mojienb, WIUTIOCTPUpPYIOLIask MPUPOY AABICHUS ra3a Ha CTEHKH COCY/a.

OnbIThl, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSIHUSL MJACAIBLHOTO Tasa,
M30MPOIIECCHI.

Yuenuueckuii sxkcnepumenm, 1abopamopmvie pabomol

Onpenenenne Macchl BO3AyXa B KJIACCHOW KOMHATE HA OCHOBE WM3MEpPECHUU
00bE€Ma KOMHATHI, JaBJICHUS U TEMIIEpaTyphl BO31yXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXKIYy MapaMeTPAMU COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoounamuxu

TepMoaunamMuueckass cucrema. BHYTpeHHssE dHEprus TEPMOAMHAMUYECKOU
CUCTEMBI U crocoObl €€ n3meHenus. KoinuecTBo TEIIOTH U pabota. BHyTpeHHss
SHEpPrusi  OOHOATOMHOTO  HJACAIbHOrO  rasa. Buael  Temmonepenayu:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3JIIyUYCHHUE. Y JEIbHAS TEIJIOEMKOCTh BEIIECTBA.
KosmmuecTBo TemnoTsl npu tenionepeaaye.

[lonsiTue 006 amumabatHoM mporecce. I[lepBbIii 3aKOH TEPMOJWHAMUKH.
[IpumeHnenne mepBOro 3akOHAa TEPMOJIMHAMHUKHU K H3omporeccam. ['padudeckas
UHTEpIpeTaIys padoThl rasa.

Bropoii 3akon TepmoaunHamuku. HeoOpaTuMocTh MPOIIecCOB B MPUPO/IE.

TernoBble  MamuHbl.  [IpuHOUMIIBI ~ AEUCTBUS ~ TEIUIOBBIX  MAIIIMH.
[IpeoOpa3zoBanus SHEPrHUM B TEIUIOBBIX MammuHax. KoaduiueHT mone3Horo
nericTBus TeroBol MammHbL. [lukn KapHo m ero kodpduIMeHT IOJIE3HOTO
JEHCTBUS. DKOJIOTUYECKHE MPOOIEMbI TETUIOIHEPTETHUKH.
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TexHuueckue yCTpoWCTBA M NPAKTUYECKOE NPUMEHEHME: JIBUTaTEllb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAUIbHUK, KOHAULIULOHED.

Jlemoncmpayuu

N3meHeHne BHYTpeHHEH SHEpruu Tejla MPH COBEPIICHUHU pabOThl: BBLIET
npoOku u3 OyTBHUIKM TOJl JIEWCTBUEM CXATOro BO3/yXa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe myTEM TpeHus (BUICOACMOHCTpAIISA).

N3menenune BHyTpeHHEH sHEpruu (TeMIepaTyphl) Tela Mpy Terionepeaaye.

OnpiT 1o aauabaTHOMYy pacIIMpPEeHUI0 Bo3Ayxa (OMBIT C BO3AYUIHBIM
OTHHBOM).

Mopenu napoBoii TypOUHBI, ABUTATENSI BHYTPEHHETO CTOPaHUsl, PEAKTUBHOTO
JBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

N3mepenue yaenpHON TEMIOEMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeuyecmea. Dazoevie nepexoovl

[TapooOpazoBanue u koHjeHcarus. VcrapeHue u kumneHue. AOCONIOTHAS U
OTHOCUTENbHAsl BIAXHOCTh BO3Ayxa. HackllmieHHbId map. YjenbHas TersoTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYpPbl KUIIEHUS OT JaBJICHHUS.

Tépnoe Teno. Kpuctainuueckue u amopdHbie Tesna. AHU30TPOINUs CBOMCTB
kpuctamioB. Kugkue kpuctamisl. CoBpemeHHble MaTepuaibl. [lnaBienue u
KpUCTain3aus. Y aenbHas TerioTa miasieHus. Cyonumanus.

YpaBHeHuUE TEII0BOTO OanaHca.

TexHuueckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETpP H
IICUXPOMETP, KATOPUMETP, TEXHOJIOTUU MOJYYEHHUs] COBPEMEHHBIX MaTe€pHasoB, B
TOM YHMCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH.

Llemoncmpayuu

CBolCTBa HACBIIICHHBIX TTAPOB.

Kunenue npu noHM>KEHHOM JIaBICHUMU.

CnocoObl U3MEpPEeHUS BIAXKHOCTH.

Habmronenue HarpeBaHust U MJIaBICHUS KPUCTAIIMUYECKOTO BEIIECTBA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3mepenne 0THOCUTENBRHOM BIIAXKHOCTH BO3yXa.

Paznen 4. DaekTpoauHamMuKka
Tema 1. Inekmpocmamuxa
OJNeKTpu3anms Tel. OJIEKTPUYECKH 3apsia. JBa BuAAa JIIEKTPUUYECKUX
3apAnoB. [IpOBOAHUKH, TUAIEKTPUKH W TOJYIPOBOJHUKH. 3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsija.
B3anmonerictBue 3apsaaoB. 3akoH Kynmona. ToYedHBIN 2IEKTPUUYECKUI 3apsia.
e} D

OneKTpudeckoe —noae.— HanpsokEHHOCTh — 3AEKTPUYECKOro— noiast.— Hpunnun
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CYHNEPHO3ULIUNA IIEKTPUYECKUX MOJEH. JIMHUM HanpssKEHHOCTH DIJIEKTPUYECKOTO
0JIA.

PaGora cun  oanekrpoctatuueckoro  moina.  [lorennman.  PasHocTth
NOTeHUUANOB. IIpOBOAHMKM M JMDIEKTPUKH B JJIEKTPOCTATUYECKOM IIOJIE.
Jlusnexktpuyeckasi MpOHULIAEMOCTb.

OnekTpoéMKocTh. KoHaeHcaTop. DIeKTpOEMKOCTh IIOCKOTO KOHJIEHCATOpA.
DHeprus 3apsyKEHHOT0 KOHJEHCAaTopa.

TexHuueckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: BJIEKTPOCKOI,
ANEKTPOMETpP, dJIEKTPOCTaTHUECKas 3allluTa, 3a3eMJICHHE DJIEKTPONpUOOpOB,
KOHJICHCATOP, KOMMPOBAJIbHbBIN anmnapar, CTPyHUHbIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M IPUHIUII JEUCTBUS DIIEKTPOMETPA.

B3anmopelicTBue HadIEKTPU30BAHHBIX TEN.

DIIEKTPUYECKOE T0JIE 3aPSKEHHBIX TEI.

[IpoBOAHUKH B DJIIEKTPOCTATUYECKOM IIOJIE.

DIJIEKTPOCTATHYECKAs 3alUTa.

JIMPAEKTPUKH B DIEKTPOCTATUUECKOM MOJIE.

3aBUCHUMOCTh  DJIEKTPOEMKOCTH IIOCKOIO KOHAEHCATOpa OT IUIOLIAIN
IJIACTUH, PACCTOSTHUS MEXKAY HUMH U TUDJIEKTPUUYECKON MPOHULIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHJEHCATopa.

Yuenuueckuii sxkcnepumenm, 1abopamopmvie pabomol

N3mepenne 3neKTpoEMKOCTH KOHJAEHCATOPA.

Tema 2. Illocmoannwiit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DIJIEKTPUYECKUM TOK. YCIOBUSL CYHIECTBOBAHUA DJJIEKTPUYECKOrO TOKA.
Uctounuku Toka. Cuna toka. [I0CTOSHHBIN TOK.

Hanpsoxenue. 3akon OMa 1151 ydacTKa LETH.

DIEKTPUYECKOE CONPOTUBIIECHUE. YIEIbHOE CONPOTHUBIICHUE BEIIECTBA.
[TocnenoBarenbHOE, TApaUIEIbHOE, CMEIIAHHOE COEIMHEHUE TTPOBOIHUKOB.

PaGora nsnektpuueckoro Toka. 3akoH JDxoyns—JleHma. MoHOCTb
ANEKTPUYECKOTO TOKA.

DNEeKTpOABHKYLIAasl CWUJIa U BHYTPEHHEE CONPOTUBIECHUE HCTOYHUKA TOKA.
3axoH Oma J171s1 TOJTHOM (3aMKHYTOM) 3JIeKTpryeckoi nenu. KopoTkoe 3aMbIKaHue.

ONeKTpoHHass  NPOBOAMMOCTb  TBEPABIX  METAUIOB.  3aBUCUMOCTb
CONPOTHUBJIEHUS METAJLUIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTb.

DIIEKTpUYECKUN TOK B BakyyMme. CBOKCTBA 3JIEKTPOHHBIX ITYyYKOB.

ITonynpoBOAHUKH. CobcTBeHHas " IIPUMECHAs IIPOBOAMMOCTD
noJynpoBoHUKOB. CBoiicTBa p—N-niepexoa. [lonynpoBoAHUKOBBIE TPUOOPHI.

OneKkTpuyecknuidi TOK B pacTBOpax M paciuiaBaX  3JIEKTPOJUTOB.
DIIEKTPOIUTUYECKAS JUCCOLUALINS. DIEKTPOIIU3.

[IOKYMEHT NMOAMWCAH 3/TEKTPOHHOW NMOAMMUCHIO
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DJIeKTpUUECKUM TOK B razax. CaMOCTOATEIbHBIM W HECAaMOCTOSITEIbHBIN
pa3psan. Monuus. [Liazma.

TexHuueckue yCTpPOMCTBA M INPAKTUYECKOE IPUMEHEHHUE: aMIIEpMETP,
BOJIbTMETpP, pEOCTaT, HCTOYHUKH TOKA, ODJIEKTPOHArpeBaTeibHble MPUOOPHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN MO/,
TEPMUCTOPBI U (HOTOPEZUCTOPHI, OTYTIPOBOIHUKOBBIN 11O/, FalbBaHUKA.

Jlemoncmpayuu

N3mepeHne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS LWIMHAPUYECKUX NPOBOJAHHMKOB OT JJIMHBI,
IUTOLIAAM MTONIEPEYHOr0 CEUEHUs U MaTepHaIa.

CMenaHHOE COeIMHEHNE ITPOBOIHUKOB.

[IpsmMoe wu3MepeHue dBIeKTpOABMXKYIIEH cuibl. KopoTkoe 3aMblkaHHe
raJIbBAaHUYECKOTO JIEMEHTA U OLIEHKAa BHYTPEHHEI0 CONPOTUBIICHUSI.

3aBUCUMOCTb CONIPOTHUBIICHHSI METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTE AJIEKTPOITUTOB.

HckpoBoii pa3psia ¥ IPOBOJAUMOCTD BO31yXa.

OaHOCTOPOHHSS MPOBOAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopmuvie pabomul

N3ydyeHune cMeaHHoro COeAMHEHUSI PE3UCTOPOB.

N3mepeHne >7meKTpOABMKYILEH CHIIbI UCTOYHHMKA TOKA W €r0 BHYTPEHHETO
CONPOTHUBJIEHUS.

HaOnronenue snexrpoinusa.

MexnpeaMeTHbie CBA3H

N3yuenue kypca ¢usnuku 0a3oBoro ypoBHs B 10 Kiacce OCyHIECTBISETCS C
YU4ETOM COJAEPkKATEIbHBIX MEXKIPEAMETHBIX CBS3€d € KypcaMH MAaTEMaTHKH,
OMOJOruU, XUMHUH, reorpaduu U TEXHOJIOTHH.

Meorcnpeomemnvie nonsimus, CBSI3aHHBIE C M3yYEHHUEM METOJOB HAY4YHOI'O
NO3HAHMS: SIBJICHHE, HAay4HbIH (hakT, TUMoTe3a, (QuU3nMUecKas BEIMYMHA, 3aKOH,
Teopusi, HAOMIOACHNE, SKCTIPUMEHT, MOJCIMPOBAHNE, MOJIENb, U3MEPEHHE.

Mamemamuka: pelleHHEe CUCTEMBl ypaBHEHWH, JuWHEWHas (QyHKUHS,
napabosna, rurnepOosa, ux rpauKd U CBONCTBA, TPUTOHOMETPHYECKUE (DYHKITHH:
CUHYC, KOCHHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIMH HA OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

buonocusa: mexanudeckoe JBWKEHHUE B )KMBOW mpupojae, Auddysus, ocMoc,
TETUIOOOMEH KUBBIX OPraHU3MOB (BUIbI TEILIONEpenayH, TEIJIOBOE paBHOBECHUE),
JIEKTPUYECKUE SIBJIEHUS B )KMBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAS Macca, TEIUIOBBIE CBOMCTBAa TBEPIBIX TEJ, JKUIKOCTEH H
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ra3oB, JJIGKTPUYECKHE CBOWCTBA METAJJIOB, SJIEKTPOJUTHUYECKAS TUCCOIHAITHS,
raJibBaHUKA.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPBI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOIH30BAHUEM MEXaHU3MOB,
yu€T TpEeHHs] B TEXHUKE, TMOIIIUITHUKN, HUCIOJIb30BaHUE 3aKOHA COXpaHEHUs
UMITyJIbCca B TEXHHKE (pakera, BOAOMET W JpyTue), JABUTATE]b BHYTPEHHETO
CrOpaHus, apoBas TypOWHa, OBITOBON XOJOIWIBHHUK, KOHTUITHOHEP, TEXHOJIOTHH
MOJyYEHUSI COBPEMEHHBIX MATEpHAJIOB, B TOM UHCJIEC HAHOMATEpHAaJOB, W
HAaHOTEXHOJIOTHH, 3JIEKTPOCTATHYECKAas 3aIlUTa, 3a3€MJICHHE JJICKTPONpPHOOPOB,
KCEPOKC, CTpYWHBIT IPUHTED, JIEKTPOHATPEBATEIbHBIC pUOOPHI,
AJIEKTPOOCBETUTENIbHBIE TIPUOOPHI, TATbBAHUKA.

11 KIIACC

Paznen 4. DaekTpoauHamMuka

Tema 3. Macnummnoe nojie. InNeKmpoMazHUMHAA UHOYKUUA

[TocTtositHHBIE ~ MarHuThl.  B3auMOmEeNMCTBHE  TMOCTOSSHHBIX ~ MAarHUTOB.
MarautHoe 1mone. Bektop MarmutHOM uWHAYKUMH. [IpuHumn cynepnosunuu
MAarHuTHBIX MOJEeW. JIMHMM MarHUTHOM MHAyKuuu. KapTuHa JMHUN MarHUTHOMN
WHIYKIHH MOJIS IOCTOSSHHBIX MAarHUTOB.

MarautHOoe T10J€ TPOBOJHHUKA C TOKOM. KapTuHa JnWMHUN WHIYKUUH
MAarHuTHOI'O MOJIA JUIMHHOTO NIPSIMOIO NPOBOJHHKA M 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJIHMKA, KAaTYIIKU ¢ TOKOM. OnbIT OpcTena. BzanmoaerncTBue npoBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJyJib U HalIPaBJICHUE.

Cuna Jlopenua, €€ MOyJib U HaIIpaBJICHUE. [[BUKEHHE 3apsIKEHHON YaCTHILIbI
B OJTHOPOJIHOM MarHUTHOM moJie. Pabota cuner Jlopenna.

SIBneHne DIIEKTPOMAarHUTHOM MHAyKIMH. [lOTOK BekTOpa MarHMTHOM
UHAYKIUU. OJNEKTPOJBWKYIIASl CWIA HWHAYKUUHA. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykunu dapanes.

BuxpeBoe nsnexkTpuyeckoe mosie. DJEKTPOJBIKYIIAA CUJIa HHAYKIUU B
IIPOBOJIHMKE, JBHKYLIEMCS MOCTYIIATEIbHO B OJTHOPOJIHOM MArHUTHOM IOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTh.  SIBIEGHME CAMOMHIYKUWH. OJEKTPOABIKYLIAs  cuia
CaMOMHIYKLIUH.

OHeprusi MarHUTHOTO TOJIS1 KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE INPUMEHEHHE: IOCTOSHHbBIC
MarHuThl, JJIEKTPOMArHUThI, OJJIEKTPOABUIATEb, YCKOPUTEIU DJIEMEHTapHBIX
YaCTULl, UHIYKIMOHHAS I1EYb.

[IOKYMEHT NMOAMWCAH 3/TEKTPOHHOW NMOAMMUCHIO
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Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHUE JIEKTPOHHOI'O NTy4YKa MAarHUTHBIM TTOJIEM.

JIMHUY MHIYKIIUA MarHATHOTO TIOJIS.

B3aumopericTBre 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

HeuctBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJINTA.

SIBiIeHUE AIEKTPOMArHU THOM MHYKIIUH.

[IpaBuio Jlenua.

3aBUCUMOCTbD JJICKTPOJBIXKYIIECH CUJIbI MHIYKIIUA OT CKOPOCTH MU3MEHEHUS
MarHUTHOT'O ITOTOKa.

SIBiieHME CAaMOMHIYKIIUH.

Yuenuuecxuii sxcnepumenm, 1abopamopvie pabomoi

N3ydyeHre MarHuTHOTO TOJISl KATYIIKU C TOKOM.

HccnenoBanne AeHCTBUA MOCTOSTHHOTO MAarHUTa Ha pAMKY C TOKOM.

HccnenoBanue siBICHUS 3JIEKTPOMArHUTHOW MHTYKIIUH.

Pa3znea 5. KoJsieOanust 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbIE KONEOAHUA

Konebarenbnast  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KOJEOaHMS.
IMapmonunyeckue konebanus. [lepumona, wacrora, amruintyna u Qaza koneOaHUI.
[IpyxvHHBIM MasTHUK. MaTemMaTHU4eCKU MasTHUK. YPaBHEHHE TapMOHHYECKHUX
kosebanuii. [IpeBpaiienrie sHeprun Mpy rapMOHUYECKUX KOJIeOaHUsIX.

Konebarenbupiii  koHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIE KOJCOAHUS B
UJCAIBHOM KOJEOAaTebHOM KOHTYpE. AHANOTUS MEXKAYy MEXaHUYECKUMHU U
ANEKTPOMAarHUTHeIMH KoJieOanusimu. @Dopmyna TomcoHa. 3aKkoH COXpaHEHHS
SHEPTUHU B UJICATHLHOM K0JIeOaTeIbHOM KOHTYE.

[IpencraBienue o 3aryxaroumx KojieOaHUsX. BBIHYKIEHHbIE MEXaHUUECKHE
kosnebanus. Pezonanc. BeIHYKI€HHBIE 3JIEKTPOMAarHUTHBIE KOJieOaHuUs.

ITepemennbiii  Tok. CHHYCOMIANBbHBI TEPEMEHHBI TOK. MOIIHOCTD
NEPEMEHHOT0 TOKAa. AMIUINTYJHOE M JEWCTBYIOIIEE 3HAYEHUE CHUJIbI TOKAa M
HaIPsKECHUS.

Tpanchopmarop. [IpousBoacTBo, nepeaada U NOTPEOICHUE AIECKTPUUECKOM
SHEPruM. JKOJIOTUUECKUE PUCKHU TPHU MPOU3BOJCTBE 3JIEKTpodHepruu. KynbTypa
WCTIOJIb30BAHUSA 3JIEKTPOIHEPTUU B TOBCEIHEBHOM KU3HMU.

TexHu4eckue yCTpOMCTBA MU NIPAKTUYECKOE IPUMEHEHHE: DIIEKTPUUYECKUN
3BOHOK, T€HEPATOP NMEPEMEHHOTO TOKA, JIMHUU 3JIEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KojeOaTenbHOW CHUCTEMBI (TIPY>KUHHBIA WU

I\/IQ’T‘PR/IQ’T‘TIUP(‘T(T/TT\/’T Ma C[’T‘HT/TT(‘\
aloMa oo ivida i)
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Hab6mronenue 3aTyxaromux KoieOaHuu.

HccnenoBanrie cBOWCTB BBIHYXACHHBIX KOJIEOAHUN.

Hab6monenne pe3onanca.

CB0OOTHBIE JIEKTPOMArHUTHBIE KOJICOAHUSI.

OcuminorpaMmsl (3aBUCHUMOCTU CUJIBI TOKA M HANPSKEHUS OT BPEMEHU) IS
AJIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHanc mnpu TOCHENOBATEIBHOM COEAUHEHHWH PE3UCTOPa, KATYLIKH
WHIYKTHUBHOCTH M KOHJIEHCATOPA.

Mopenb TMHUY AAEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomol

WccnenoBanre 3aBUCUMOCTU MEepUoJa MajbiX KoJieOaHUI Ipy3a HA HUTH OT
JUTMHBI HUTH ¥ MacChl Tpy3a.

UccnegoBanre mnepeMEeHHOro TokKa B I[N M3 MOCIEJ0BATEIbHO
COEAMHEHHBIX KOHAEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u IneKmpoMazHUMHbLE 0JIHbL

Mexanudeckue BOJIHBI, yclioBus pacnpoctpaneHus. Ilepuoa. CkopocTb
pacnpocTpaHeHuss M JjuHA BojHbL. [lomepedHble W MPOAOIBHBIE BOJIHBI.
WNuTtepdepenius u audpakuus MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' poMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJHBI. Y CIIOBUS M3IyYEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrauus Bekropos E, B, V B anekrpomaruutHoii BosnHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)XE€HUE, MPEIOMIICHUE, MOIsSpu3auus, JUPpaKkus,
unTeppepenuus. CKopocTb 3JIEKTPOMATHUTHBIX BOJIH.

[Ilkayia 371€KTPOMarHUTHBIX BOJH. [IpuMeHeHHEe 3JIeKTpOMarHUTHBIX BOJH B
TEXHUKE U OBbITY.

[IprHIMIBEI pagnoCBs3U U TeneBUAcHUA. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsSI3HEHUE OKPYKAIOUIEH CPEIbL.

TexHuueckue yCTpONCTBA M NPAKTUUYECKOE NPHUMEHEHHUE: MY3bIKaJIbHBIE
UHCTPYMEHTHI, YJIbTPa3BYKOBasl JAMArHOCTHKAa B TEXHUKE WM MEAMIIMHE, pajaap,
pamuonpuEMHUK, TEJIICBU30p, aHTeHHa, Teledon, CBU-meus.

Jlemoncmpayuu

OO6pazoBanue 1 pacpOCTPaHEHHUE MOMEPEUHBIX U MPOJOIbHBIX BOJIH.

Konebnromeecs Te10 Kak HCTOYHUK 3BYyKa.

HaGmronenne orpakeHus U MPETOMIICHHUS] MEXaHUYECKHUX BOJTH.

Ha6monenune natepdepenniuu u qudpakiny MEXaHUYECKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmronenune cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYJIOM U
94acTOTOM KoJIeOaHUH.

[IOKYMEHT NMOAMWCAH 3/TEKTPOHHOW NMOAMMUCHIO
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UccnenoBanue CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHUe,
pesioMIIeHHUE, MOJIspu3anus, Tudpakius, UHTephepeHITs.

Tema 3. Onmuka

['eomerpuueckass onrtuka. IIpsMoiMHENHOE pacnpoCTpaHEHHUE CBETa B
omgHOpoaHOU cpeae. JIyu cBera. ToUeUHBINM HCTOUYHUK CBETA.

Otpaxkenne cBera. 3aKoHbI OTpakeHus cBera. [locTpoeHue m300pakeHun B
IIJIOCKOM 3€pKaje.

[Ipenomienue cBera. 3aKOHBI MPETOMIICHUS CBeTa. AOCOIIOTHBIN MOKA3aTENb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. IIpenenbHbli yroja MOJIHOTO
BHYTPEHHETO OTPAXKEHHSI.

Hucnepcus ceeta. CioxHbIl cocTtaB Oenoro cseta. LIBerT.

CobOuparomie W pacceuBarouide JnuH3bl. ToHkass nauH3a. DokycHoe
paccTosiHMEe W ONTHYECKas Cuja TOHKOW JiH3bL. I[locTpoeHue u300pakeHUil B
coOMparolMX U pacceuBaOIUX JinH3aX. DopMysia TOHKOHN JIMH3BL. Y BEJIUYCHHUE,
JlaBaeMO€ JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU OTITUKH.

BonnoBast ontuka. WuTepdepenuuss ceta. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMIOACHUST MaKCMMYMOB M MHHUMYMOB B HMHTepGhEpEeHIIMOHHON
KapTUHE OT JBYX CUH(}A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

HMudpakus cBera. JudpakiuuoHHas pemérka. YCIOBUE HaOIIOIEHUS
[JIaBHBIX ~MAakKCMMyMOB TIpM MAaJACHUM MOHOXPOMATHYECKOIO CBE€Ta Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonapu3zanus csera.

TexHu4yeckue yCTpOMCTBA M MPAKTUYECKOEC NPUMEHEHHE: OYKH, JIyIa,
dboToanmapaT, MPOCKIMOHHBIA ammapar, MHKPOCKOI, TEJIECKOIM, BOJOKOHHAs
ONTHKA, TU(paKIMOHHAS PEIIETKA, TOJISIPOU/I.

Llemoncmpayuu

[IpssMonMHEHOE pacIpOCTPAaHEHHUE, OTPAKEHUE U NPEIOMIICHHE CBETA.
OnTuueckue mpuOOpHI.

[TomHOE BHYyTpeHHEE OTpakeHne. Mozenb CBeTOBOAA.

HccnenoBanne cBoiCcTB n300pakeHUH B JTMH3AX.

Monenu MUKpOCKOIIa, TEJIECKOMNa.

Habmonenne natepdepeHny cBeTa.

Hab6mronenune nudpaxiuu ceera.

Habmronenne nucrnepcuu cBera.

[TonmyyeHnue cnekTpa ¢ TOMOLIBIO TPU3MBL.

[Tonydenne cekTpa ¢ MOMOIIBI0 THPPAKITMOHHON PEIIETKH.

Hab6mronenne monsipuzanuu cBera.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabonol

[IOKYMEHT NMOAMWCAH 3/TEKTPOHHOW NMOAMMUCHIO
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N3mepenue nokasarens nNpeioMJICHUS CTEKJIA.
UccnenoBanre cBOMCTB H300pakeHUH B JTMH3AX.
Hab6mronenune nucnepcuu ceera.

Pazgea 6. OcHOBBI clIeIUAJIBHON TEOPUH OTHOCUTEIbLHOCTH
['panuupl  NpUMEHHMMOCTHM  KJIIACCMYECKOM  MexaHuku.  [locTymatsl
CIIEIMAIIBHOM TEOPUM OTHOCHUTEIIBHOCTH: WHBAPUAHTHOCTH MOAYJSA CKOPOCTH
CBETa B BAKyyM€, IPUHLIMI OTHOCUTEIbHOCTH DUHILITENHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHU M COKPAILCHHE
JUIVHBI.
DHEprus ¥ UMIYJIbC PEIITUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C HEPTrUe U UMITYILCOM PEIIITUBUCTCKON YaCTULIbl. DHEPTHUS
ITOKOSI.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmot K6AHM OGO ONMUKU

®oronsl. Popmyna [1nanka cBs3u s3Heprun GOTOHA C €ro YaCTOTOU. DHEPrus
U UMIYJbC (POTOHA.

OtkpeiTue u ucciegopanue gporodpdexra. OnbiThl A. I'. CtoneroBa. 3aKOHBI
dbotorddekra. YpaBHenue OiHiuTeriHa st pororddexra. «KpacHas rpanuiiar
dboTtordpdekTa.

Hasnenue ceeta. OnbiThl I1. H. JIeGenena.

XUMHUYECKOEe NEeHCTBHE CBETA.

TexHuyeckue yCTpOWCTBA U MNPAKTUYECKOE MPUMEHEHHUE: (POTOIIEMEHT,
dboToIaTUUK, COJIHEUHasl 6aTtapesi, CBETOAUO/I.

Llemoncmpayuu

®oTod3¢heKT Ha YCTAaHOBKE C IIMHKOBOW MJIACTHHOM.

HccnenoBanne 3akoHOB BHEIIHETO (poTo3dekTa.

Ceeroamon.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccessHuo o -4acTHIL.
[lmanerapnas mogens aroma. lloctynater bopa. U3nydyenue u mnorionieHue
(GOTOHOB TpHU TMepexojie aroMa C OJHOTO YPOBHS SHEPTHHM Ha Jpyrou. Bums
criekTpoB. CHEKTp YpOBHEN SHEPTUU aTOMa BOJIOPO/IA.

BonHoBsie cBoiicTBa yactull. Bomusl e bpoiisa. KopnyckynsipHO-BOIHOBOM
Ty aJli3M.

CHOHTaHHOE U BBIHYKJICHHOE U3TyYEHHE.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: CIEKTPaIbHbIN
aHanu3 (COEKTPOCKOM), Ja3ep, KBAHTOBBII KOMIBIOTED.

[IOKYMEHT NMOAMWCAH 3/TEKTPOHHOW NMOAMMUCHIO
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Jlemoncmpayuu
Monens onbita Pesepdopra.
Onpenenenue JIMHBI BOJIHBI JIa3epa.
HabGmronenne nuHelyaThIX CIEKTPOB U3TYyUCHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamopusie pabomul
HabGmronenne nuHeityaToro cnekrpa.
Tema 3. Amomnoe aopo
OKCIEPUMEHTHI, JOKAa3bIBAIOIINE CJIOKHOCTb CTpOeHHs sapa. OTKpeITHE
paauoaktuBHOcTH.  OmbiTel  Pesepdopna  mno  ompepeneHutro  cocrasa
paanoakTuBHOro wu3iaydeHus. CpoilcTBa anbda-, Oera-, raMmMa-u3IydyeHUs.
Bisinue pagnoakTHBHOCTH Ha )KUBBIE OPTaHU3MBI.
OtkpeiTHE TIpoTOHA M HeWTpoHa. HykmonHas moxens sigpa I'eitzenGepra—
NBanenko. 3apsa aapa. MaccoBoe uucio sapa. M30tonsl.
Anb(da-pacnaa. OJEKTPOHHBIM U TO3UTPOHHBIM OeTa-pacnan. [amma-
U3JIy4eHUE. 3aKOH PaAUOAKTUBHOTO pacnaja.
DHeprus CBsA3M HYKJIOHOB B sifpe. A nepHbie cuibl. JledekT maccel siapa.
SnepHble peakuuu. JleneHrue U CUHTES sep.
Anepusbiii peaktop. Tepmosinepubiii cunTe3. [IpoOiieMbl W TEPCHEKTHUBEI
AIEPHON SHEPrETUKH. DKOJOTHUECKUE ACTIEKThI IAEPHON YHEPTETHKH.
DnieMeHTapHble YacTULlbl. OTKPBITHE MO3UTPOHA.
Mertobl HAOIOAEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULI.
®dyHaaMeHTanbHble B3auMOAeHCTBUSA. ENMHCTBO (hU3nueckoil KapTUHBI MUPA.
TexHuyeckue ycTpoucTBa U MPAKTUYECKOE MPUMEHEHME: JTO3UMETP, KaMepa
BuiibcoHa, sinepHbli peakTop, aToMHasi boMoa.
Llemoncmpayuu
CU€TurK MOHU3UPYIOIIMX YaCTHII.
Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomul
HccnenoBanre TpeKOB YacTUL (M0 TOTOBBIM (OTOrpadusim).

Paznen 8. DjieMeHTBI ACTPOHOMMH U ACTPOPUZUKH

Drtarnbl pa3BuTUs acTpoHoMuu. [IpukinagHoe U MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMUM.

Bun 3Bé3anoro nHeba. CosBe3ausi, sipkue 3BE3[IbI, IJIAHETHI, UX BHUJUMOE
JIBUKEHHUE.

CosiHe4Has cucrema.

Connue. ConHewHast akTUBHOCTh. Mctounuk sHeprun ConHI@ U 3BE3.
3BE3/bI, MX OCHOBHBIE XapaKTEPUCTUKH. JluarpaMma «CHEKTpaJibHBbIM KIacc —
CBETUMOCTB». 3BE3MIbI TJIABHOW IMOCJIEI0BATEILHOCTU. 3aBUCUMOCTh «Macca —

CBETUMOCTEY IS RBERITL T‘WQDH(\\/'T HOCHOEe
b i viv cib AT I D CIOA -1 b OT—1HOCoI T

10CAEAOBATENLHOCTH.  BHYTPEHHEE CTPOCHHUE
JOKYMEHT MOAMWUCAH 3MEKTPOHHOM NOAMUCHIO
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3B€311. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOKACHUU U 3BoJtonuu CoyHIa U
3BE3]1. DTambl )KU3HU 3BE3].

Muieunsiii ITyte — nama INanaktuka. Ilonoxkenuwe u aBuwkeHue CoJiHIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBa3zapbsl. YEpHBIE ABIPHI B sApax
rajakTUK.

Bcenennas. Pacmimpenue Beenennoit. 3akon Xa06ia. Pa3beranue ranakTuk.
Teopus bonbiioro B3peiBa. PeIuKTOBOE U3ITyUEeHUE.

MacmrabHas ctpykTypa Beenennoit. MeraranakTuka.

Hepeménnsie nmpoOaemMbl aCTPOHOMUMU.

Vuenuuecxkue nabnooenus

HaGmonenuss HeBOOpYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIS ONpe/IeJICHUs MOJI0KEHN HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c0o3Be3ausi CeBEPHOTO MOJIYIIAPUS U APKUE 3BE3IBI.

HaoGmonenus B teneckon Jlynsl, mianet, Mieunoro [lytu.

Oo6o01maoiee NOBTOpPEeHNE

Ponp Qusukn u acTpoHOMHHM B DIKOHOMHUYECKOM, TEXHOJOTHYECKOMH,
COLIMAJIBHOM M 3TUYECKOM cepax nesTeNbHOCTH YeJIOBEKa, pOib U MECTO (PU3UKH
U aCTPOHOMHUU B COBPEMEHHOM HAyYHOU KapTUHE MHpPA, POJIb (PU3UUYECKON TEOPUH
B (OpPMUPOBAHUM TMPEJCTABICHUN O (QU3MUECKON KapTUHE MHpaA, MECTO
dbu3nYecKkor KapTUHBI MUpa B OOIEM POy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJCTABJICHUN O PUPOJIE.

MexknpeaMeTHbie CBSI3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kimacce oCymecTBIsS€TCS C
Y4ETOM COJCPKATEIbHBIX MEXIIPEIMETHBIX CBSA3€H C KypcaMH MATEMATHUKH,
OMOJIOrMU, XUMHUH, reorpaduu U TEXHOJIOTHH.

Meorxcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3yYEHUEM METOJOB HAY4YHOIO
MO3HAHUA: SBJICHUE, HAy4HbIH (DakT, rumore3a, (u3Mdeckas BEIMYMHA, 3aKOH,
TeOpus, HaOIIOEHUE, SKCIIEPUMEHT, MOJECIIMPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuka: pemIEHHE CHUCTEMBl YPAaBHEHHM, TPUTOHOMETPUYECKUE
(GYHKIIUU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJECTBO, BEKTOPbl M MX IMPOCKIHU HAa OCH KOOPJMHAT, CIIO)KEHUE BEKTOPOB,
IPOM3BOJHBIE JJIEMEHTAPHBIX (YHKIMHA, TPHU3HAKA TOM00WS TPEYroJbHUKOB,
oTIpeJIeICHNE TUIOMIAIN TFIOCKUX (PUTYp U 00BhEMA Tell.

buonocusn: »nekTpuyeckue SBICHUS B JKUBOW MPHUPOJE, KoJieOaTelbHbBIC
JBW)KEHUSI B )KUBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B )KUBOM MPUPOJIE, ICVCTBUE
paJnanuy Ha )KUBbIE OPraHU3MBI.

Xumus: CTPOEHHE aTOMOB U MOJIEKYJ, KPUCTAJUINYECKAS] CTPYKTYpa TBEPABIX
TEJX, MEXaHW3Mbl O0Opa30BaHMSI KPUCTAUIMUECKOW PEMETKH, CIEKTPAIbHBIN
aHAJIN3.

[IOKYMEHT NMOAMWCAH 3/TEKTPOHHOW NMOAMMUCHIO
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leocpagusa: ™MarHUTHBIE TIONMIOCA 3E€MJIM, 3aJ€KH MAarHUTHBIX DY,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, ITPEACKa3aHUE 3eMJICTPSCCHHIM.

Texnonocusa: JNWMHUAM DJIEKTPOIEpeaady, TEHEpPaTOp IEPEMEHHOr0 TOKa,
3JIEKTPOJIBUTaTeNb, UHAYKIIMOHHAS I€Yb, pajaap, PaauoNpUEMHUK, TEJIEBU30D,
anTteHHa, tenedon, CBU-meub, MpOEKIMOHHBIN ammapar, BOJOKOHHAs OITHKA,
COJIHEUHas OaTapes.
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IINTAHUPYEMBIE PE3YJbTATbBI OCBOEHHUA NPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA3OBAHUA

OcBoenue yuebHOro mnpenMera «@Du3nMKa» HAa YPOBHE CpPEIHETO OOIIEero
oOpa3oBaHus (0a30BbIi YpOBEHB) OJDKHO OOECIEUYHUTHh TOCTHXKEHHE CIEHYIOIIUX
JMYHOCTHBIX, METANIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbBIX PE3YyIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATDHI

JIngyHOCTHBIE PE3yIbTAaThl OCBOCHUSI yueOHOTro npeaMera «Pu3nka» T0IKHBI
OTpaXXaThb TOTOBHOCTh U CIIOCOOHOCTh OOYYarOUIUXCS PYKOBOACTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEH MO3WIUEN JIUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHHUX  YOEXKJIECHHH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM LIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIMPEHUE KU3ZHEHHOIO
ONBITA U OMNbBITA JCATEIBHOCTH B MPOILIECCE PEATU3alUU OCHOBHBIX HAIPABJICHUN
BOCIIUTATEIHOUN JAESATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIIMHA O0YYaIONMIETOCS KaK aKTUBHOTO H
OTBETCTBEHHOTO YJIEeHA POCCUIMCKOTO OOIIECTRA;

NPUHATHE  TPAAWIIMOHHBIX  OOIEYETOBEUYECKUX T'YMAaHHCTUYECKUX U
JNEMOKPATUYECKUX IEHHOCTEN;

FOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B MHTEpPECAX TPaXKIAHCKOIO
00IIIecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pPa30BaTEILHON OPraHU3aIlnu;

YMEHHE B3aUMOJCHCTBOBATh C COUAIIbHBIMA HHCTUTYTaMHU B COOTBETCTBUU C
uX QYHKIMSIMU U HAa3HAYCHUCM;

TOTOBHOCTb K TYMaHUTAPHOM U BOJIOHTEPCKOU €SI TEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUS

c(hopMHUPOBAHHOCTH POCCUNCKOU IpaXKTaHCKOMN WJICHTUYHOCTH,
NaTPUOTU3MA;

LICHHOCTHOE OTHOILICHUWE K TOCYJApCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCHICKUX YYEHBIX B 00J1aCTH (DUBUKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMS:

c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIEC PEIICHUS,
OPUEHTHUPYSACh Ha MOPaJbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
NEATEIbHOCTH YYEHOTO;

OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYUBOTO OYIyIIEro;

4) 3CTeTHYECKOT0 BOCIIHTAHUS:

ACTETUYECKOE OTHOILICHUE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOTO TBOPUYECTBA,
npucyliero (u3n4eckou HayKe;
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5) TPyA0BOT0 BOCIIMTAHUS

UHTEPEC K pa3IuuHbIM cdepam npodeccHoHaIbHON NeITeTbHOCTH, B TOM
YHCJIE CBSI3aHHBIM C (PM3UKOM M TEXHUKOW, YMEHUE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynyiieit mpodeccun U peaaru30BbIBaTh COOCTBEHHBIC )KM3HCHHBIC TIAHBL,

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30oBaHUIO U CaMOOOpa30BaHMIO B 00JIaCTH
(GU3MKK HA TIPOTSHKCHUH BCEH KU3HU;

6) 3K0JI0rM4ecKOro BOCIIUTAHUS:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIBTYPhI, OCO3HAHHE TJI00AIBHOTO
XapakTepa dKOJOTHIEeCKHX TpooIiem;

TUTAHUPOBAHHUE U OCYIICCTBIICHUE JICUCTBUI B OKPYKAIOIICH Cpeie Ha OCHOBE
3HAHUSA [IeJIeH YCTONYMBOTO Pa3BUTHUS YEJIOBEUECTBA,;

pacUIMpeHHE OTbITa JICITEIBHOCTH SKOJOTHYSCKON HANpaBICHHOCTH Ha
OCHOBE MMCIOIIMXCS 3HAaHUH 0 (PHU3UKe;

7) IEHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOPMHPOBAHHOCTL MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UYECCKON HAYKH,

OCO3HAaHWE IICHHOCTH HAYYHOW JESATCIBHOCTH, TOTOBHOCTh B IIPOIIECCE
U3YYCHHS  (U3MKH  OCYIICCTBISITh  NPOSKTHYIO W HCCJIEI0BATEIbCKYIO
JESATENHHOCTh HHIMBUIYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eCTBUSA
Ba3oBble Jjoruueckue a1eMicTBUA:
CaMOCTOSITeILHO  (popMynupoBaTh W aKTyaJIM3UpOBaTh  MpoOiIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENsATh eI JEATCIBHOCTH, 3aJaBaTh MAapaMeTpbl U KPUTEPUU HUX
JIOCTHOKCHUS,
BBISBJISAITH 3aKOHOMEPHOCTM UM IPOTUBOPEUMS B  pacCMaTpUBAEMBbIX
(bU3UYECKUX SBIICHUSX;
pa3pabarhiBaTh IJIAaH PEIICHUS MPOOJIEMBI ¢ yU4ETOM aHajIu3a MMEIOIIUXCS
MaTepHalbHbIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBBI B JEATEIBbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJIAM, OLIEHUBATh PUCKH MOCIEACTBUMN ACATEIbHOCTH;
KOOPJAMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBHUSX  peallbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICUCTBUS;
pa3BUBATh KPEATUBHOE MBIILICHUE MIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.
ba3oBble ucciaenoBareabCKue JelCTBUS .
BJIaJICTh HAYYHOW TEPMUHOJOTHEN, KIFOYEBBIMU MOHATHSAMH U METOJIAMU

@Wznqe(‘rmﬁ HAYKU,;
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BJIQ/ICTh HABBIKAMHU YUEOHO-HUCCIEAOBATEIBCKON U MPOCKTHOMW NIEATETLHOCTH
B 00sactu (HU3MKU, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TTOUCKY
METOJIOB PEIIeHHs 3a/iad (U3UUYECKOTO COJIepKaHUsl, TPUMEHEHHUIO Pa3IMYHBIX
METOJIOB MTO3HAHNS,

BJIQJIETh BUJIAMU JCSATEIBHOCTH IO TIOJYYEHHUIO HOBOTO 3HAHUS, €ro
MHTEpIPETallii, MPeoO0pa3oBaHUI0O W TPHUMEHEHUI0O B PAa3IMYHBIX YYeOHBIX
CUTYyaIUsIX, B TOM YHCIIC TIPU CO3JaHUH YISOHBIX IPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISAITh TIPUYMHHO-CIICACTBEHHBIC CBSI3M W aKTyalu3WpoOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3Y €€ pEIIeHHs, HaXOAWTh apryMEHTHhI JUIA JI0Ka3aTelhCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUN PEIICHUS;

aHAIM3WPOBATh TOJYYCHHBIE B XOJE pCEHICHUS 3a7aud  pe3yJbTaThl,
KPUTHUYCCKH OIICHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSX;

CTaBUTh MW (HOPMYJIHUPOBATh COOCTBEHHBIC 3aJadyll B O0Opa3oBaTEIbHOMN
NEATEIHPHOCTH, B TOM YHCJIE TIPH U3yUYeHUN (DU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAIIMSIM, OIICHUBATh TPUOOPETEHHBIN OTIBIT;

YMETh TEPEHOCUTh 3HaHUA 10 (U3UKE B TPAKTHYCCKYIO 001acTh
KU3HEICATCILHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PAa3HBIX YUEOHBIX MPEAMETOB;

BBIJIBUTAaTh HOBBIE HJICH, TIPEJIaraTh OPUTHHAIBHBIC TTIOIXO/IbI U PEIICHHS,

CTaBUTH MIPOOJIEMBI U 33J1a4H, JOMYCKAIOIINE ATbTEPHATUBHBIC PEIICHUS.

Pabora ¢ undopmanmeii:

BJIa/ICTh HaBBIKAMH IOJTydeHUs WHOOpMAIUU (HU3UIECKOTO COICP)KAHUS U3
WUCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATh IOWCK, aHaJu3,
CUCTEMATH3AINI0 W HWHTEPIPETANni0 WHOOPMAITUU Pa3IUIHBIX BUAOB U (opm
IIPEICTaBICHUS;

OIICHUBATH JOCTOBEPHOCTh MH(OpMAITUH;

UCIIOJIB30BaTh  CPEJCTBA  WH(MOPMAIMOHHBIX W  KOMMYHHKAIIMOHHBIX
TEXHOJIOTUN B PENICHUU KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHHU3AIIMOHHBIX
3amad ¢ CcoOMIoJeHuEM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MMacHOCTH,
TUTHEHBI, pECypcocOepeKeHUsi, TPABOBBIX H OJTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

co37aBaTh TEKCThl (PU3WUYECKOTO COJACpPX)AHUS B PA3TUYHBIX (Qopmarax ¢
y4€TOM Ha3HadYeHMsI HH(OOPMAIIUU U 1IEJIEBON ayTUTOPUH, BHIOUPAsT ONTHMATHHYIO
dbopMy TpeicTaBICHUS U BU3yaJIU3aIiH.

KoMMyHUKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS:
OCYUIECTBJIATH OOLIEHUE HA YPOKaX (PU3UKHU U BO BHEYPOUHOU AESTEIbHOCTH;
pacro3HaBaTh NPEANOCBUIKM  KOH(JIMUKTHBIX CHTyallud M CMST4ath

T
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pa3BEéPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PCHHUS C HUCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M WCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHONH M WHIWBUIYATbHON
paboTHI;

BBIOMpATh TEMAaTUKy M METOJbI COBMECTHBIX JCHCTBHU C Y4ETOM OOIIMX
MHTEPECOB ¥ BO3MOYKHOCTEH KaKJI0T0 WieHa KOJUICKTHRA,

NPUHUMATh LEIM  COBMECTHOW  JIEATENIHOCTH, OPraHU30BBIBATH U
KOOPJIUHUPOBATh JCUCTBUS 1O €€ JIOCTH)KEHHUIO: COCTABJIATH IUIAH JICHCTBHI,
pacrpenessaTh pojau ¢ yd4€TOM MHEHHMH YYaCTHUKOB, OOCYXJaTh PE3yJIbTAThI
COBMECTHOM paboThI;

OLICHUBATh Ka4yeCTBO CBOETO BKJIaJa M KaXJOTO YYaCTHHKAa KOMaH/bI B
OOIIIMIA Pe3yJIbTAT IO Pa3pabOTaHHBIM KPUTCPHSIM,

npeyiaraTh HOBBIC TPOCKTHI, OICHHUBATh HIACH C IO3UIMH HOBHU3HBI,
OPUTHHAJILHOCTH, MPAKTHYECKOW 3HAYMMOCTH;

OCYIIECTBIIATh IMO3UTHUBHOE CTpPATErHYeCKOe IIOBEJICHUE B Pa3IMYHbIX
CUTYyaIUX, IPOSBIIATH TBOPUYECTBO U BOOOpaKEHHUE, ObITh HHUI[HATHBHBIM.

PerynsiTuBHbIe YHUBepcaJbHbIEe YUeOHbIE 1elCTBUSA
Camoopranuszanus:

CaMOCTOATEILHO OCYIIECTBIIATh MO3HABATEIbHYIO JEATEILHOCTh B 00JIacTU
Gu3MKM W acTPOHOMHUH, BBISBISATH MPOOJIEMBbI, CTaBUTh W (OPMYITUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOATENFHO COCTABJISITh IUJIAH PEIICHHS PACUETHBIX M KauyeCTBEHHBIX
3a/1a4, TUIaH BBITOJIHEHUS MPAKTUYECKON paboThI C yUETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEAOYTCHHIA;

JlaBaTh OIICHKY HOBBIM CHUTYAIHIM;

pacimpsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEAIOYTCHUH;

JeNaTh OCO3HAHHBIA BBIOOp, AapryMEHTHpOBaTh €ro, Oparh Ha cebs
OTBETCTBEHHOCTH 3a PEIICHNUE;

OIICHUBATh MTPHOOPETEHHBIN OTIBIT;

Croco0CcTBOBaTh (DOPMUPOBAHHUIO W TMPOSBICHUIO JSPYIUIMH B 00JACTH
(U3MKH, TOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHATbHBI HHTE/JIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIlMsIM, BHOCHUTb KOPPEKTHUBBI B JEATEIHHOCTD,
OIICHUBATh COOTBETCTBHE PE3YJIHTATOB IIEIISIM;

BJIaJICTh  HABBIKAMH  TI03HABAaTEIBHON  pedyieKCHMM  KaK  OCO3HAHUSA
COBEpIIACMbIX JIEHCTBUA M MBICIUTEIBHBIX TIPOIECCOB, WX pE3YyIbTaTOB H
OCHOBAHHUI;

UCIIOJIB30BaTh MPUEMBI PeIICKCUU TSI OIICHKU CHUTYaIllH, BEIOOpA BEPHOTO

DEHICHUS
PR

.
11715
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yMETb OLEHUBAaTh PHUCKH U CBOEBPEMEHHO IPUHHUMATh PEIIEHUS M0 UX
CHI)KEHUIO;

OpUHUMATh MOTHUBBI U apryMEHTBhl JPYrUX IMIPU aHAU3€ pe3yIbTaToOB
NesITEeNIbHOCTH;

NpPUHUMATh ce0sl, MTOHUMas CBOU HEJIOCTATKU U JOCTOMHCTBA,;

OpUHUMATh MOTHUBBI U apryMEHTBl APYTHUX TMpPU aHalu3e pe3ysbTaToB
NeSITENIbHOCTH;

PU3HABATH CBOE MPABO U MPABO APYTHX HA OMIMOKH.

B nponecce noctukeHus JTUYHOCTHBIX PE3YJIHTATOB OCBOEHHUS MPOTPAMMBbI
no ¢u3MKe I YPOBHSA CcpeaHero oOiiero oOpa3oBaHUA Yy OOYy4YarOIIUXCS
COBEPILIEHCTBYETCS HIMOIIMOHAJIbHBIN UHTEJUIEKT, Ipeanoiaraonmii
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUsl, BKIIOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE SMOIMOHATIHHOE
COCTOSIHUE, BUJIETh HAMPABICHUS PA3BUTHSI COOCTBEHHOM AMOIIMOHAIILHON Cdephl,
ObITh YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBAHUSA, BKIIOYAIONIETO CAMOKOHTPOIb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHE, CIIOCOOHOCTh aJanTHPOBAThCS K
HMOIIMOHAIBHBIM H3MEHEHHSIM U MTPOSBISATH THOKOCTH, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHBALMHU, BKIIFOYAIOUIEH CTPEMIICHUE K JOCTHIKEHUIO LIEIU U
yClexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHE NEHCTBOBATH HCXOAS M3 CBOUX
BO3MOXKHOCTEH;

AMMATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSTHHE
ApyTuX, Y4YUTBIBATh €ro TMpPH OCYIIECTBICHUH OOIICHHs, CHOCOOHOCTh K
COUYYBCTBHIO M COTICPEKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKIFOUYAIOIINX CIOCOOHOCTh BBICTPAMBATH OTHOIIICHUS
C IpYTHMH JIFOJIbMU, 3200 TUTHCS, MPOSIBIIATH MHTEPEC U pa3periarb KOH(OIUKTHL.

IHNPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPAKATh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha TMPUMEpPax pojb U MECTO (PU3NKUA B (HOPMUPOBAHUU
COBPEMEHHON HAay4yHOU KAapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B PAKTUYECKON €SI TETbHOCTH JIIOIEH;

YUYUTHIBATh TPAHUIIBl TPUMEHEHHS M3YUYCHHBIX (U3UYECKUX MOJICIICH:
MaTepHalibHAsl TOUYKa, MHEpIUAIbHAs CHCTEMa OTCUETa, aOCOJIFOTHO TBEPAOE TEJO,
UJICAJIbHBIN ra3, MOJEIN CTPOEHUS Ta30B, KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUYECKUH 3aps/l IPU PEIICHUU (PU3NUECKUX 3a/1ay;

pacno3HaBath (GU3MYECKHUE SBJICHUS (MPOLIECCH) U OOBSICHATH UX HA OCHOBE

3aKOHOB 1\/[97(21—”/”('”7 MﬂTlPR'yTIﬂpT—Tﬂ-R‘WHPTHUP(‘R'ﬂﬁ TPﬂpT/TT/T (‘Tpnennq BCIICCTBA U
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ANIEKTPOJMHAMUKHA:  PAaBHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JIBUKEHUE, CBOOOJIHOE TAJCHUE TeJ, JABMKEHHE IO OKPY)KHOCTU, HHEPIHS,
B3auMoJieicTBUE Tel, Muddy3usi, OpOyHOBCKOE JIBUKEHUE, CTPOCHHE KUIKOCTEH
U TBEPABIX TeJl, U3MEHEHUE 00BbEMA TeJ P HarpeBaHUU (OXJIAXKICHUH ), TETIOBOE
pPaBHOBECHUE, UCIIAPEHHE, KOHACHCALMs, IUIABJIEHUE, KPUCTAILIM3AlUs, KUIICHHE,
BJIQXXHOCTh BO3/yXa, MMOBBIIICHHUE JAaBJICHUS T'a3a MPU €ro HarpeBaHUU B 3aKPHITOM
cocyle, CBsI3b MEXJIy IapaMeTpaMH COCTOSHUS Ta3a B  HM30Ipolieccax,
ANEKTPU3AIUS TEJ, B3AUMOJICHCTBUE 3aPsI0B;

OMHCHIBATh MEXAHUYECKOE JIBIXKEHUE, UCIONb3ys (DU3MUYECKUE BEITUUYMHBI:
KOOpJIMHATa, IYTh, NEPEMEIeHHE, CKOPOCTh, YCKOPEHHE, Macca Tejla, Cuia,
UMITYJIbC TeJla, KUHETUYECKAasl HEeprusi, MOTCHIMAIbHAS DHEPrusi, MEXaHHuecKas
paboTa, MeXaHMYECKass MOIIHOCTh; IPU OMHCAHUMU TMPABWIHLHO TPAKTOBATH
(bU3UYECKU CMBICT HCHOJIB3YEMbIX BEIMYMH, MX OO0O3HAYEHUS] W EIUHUIIBI,
HaXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIUYUHY C APYTHUMH
BEJIMYMHAMU;

OTUCHIBATh M3YYCHHBIC TEIUIOBBIE CBOMCTBA TEJI U TEIUIOBBIC SIBICHUS,
UCTIONB3ysd (U3MYECKHE BEJIMYMHBI: JaBJIEHUE Ta3a, TeMmIepaTypa, CpeaHss
KMHETUYECKAsl SHEPTUs XaOTHUYECKOTO JBMIKCHHUS MOJICKYJ, CpeAHEKBaIpaTUIHAas
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padora rasa,
KOO(DPUIIMEHT TMOJE3HOr0 JACUCTBUSA TEIJIOBOIO JIBUTATElNs; MpPU ONHCAaHUU
NpPaBUJIbHO TPAaKTOBATh (DU3UYECKUM CMBICH HCIOJIb3YEeMbIX BEJIMYMH, HX
0003HaYeHUsT U E€IUHUIIBI, HAXOIUTh (QOPMYJbI, CBS3BIBAIOIINE JTAHHYIO
(bU3UYECKYIO0 BEIUYUHY C IPYTUMU BEJIMUMHAM;

OMUCHIBATh U3YYCHHBIC MIEKTPUUECKUE CBOMCTBA BEILIECTBA U DJICKTPUUECKUE
siBJICHUsL (MIPOIIECCHI), UCTOB3Ysl (HU3NUECKUE BEIUUYUHBI: DJICKTPUUYECKUM 3apsij,
AJIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD MOJIsl, MOTEHIIMAJ, PA3HOCTh MOTEHIIMAJIOB;
IpY ONHWCAHWHM TIPABWIBHO TPAKTOBAaTh (PU3WYECKUA CMBICT HCIIOJIB3yEMbBIX
BEJIMYMH, WX OOO3HAYEHUS W CIUHUIILI;, YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINEC
TaHHYI0 (PU3UYECKYIO0 BEIMUHUHY C IPYTUMHU BEIMUYUHAMU;

aHATM3UPOBAaTh (PU3MUECKHE MPOIECCHl W SBICHUS, WUCIONB3Ys (U3HUECKUE
3aKOHBI U MPUHITUIIBL: 3aKOH BcemupHoro Tarotenus, |, I u Il 3akonsr HeroTOHA,
3aKOH COXpaHCHMS MEXaHHUYECKOM DSHEPruM, 3aKOH COXPAHEHUS UMITYJIbCa,
NPUHLUIN CYNEPNO3UIUNA CWJI, MPUHIUII PABHOMPABUS HHEPIHUATBHBIX CUCTEM
OTCU€Ta, MOJIEKYJIAPHO-KMHETUYECKYIO TEOPHI0 CTPOCHHUS BEIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEJHEN KMHETUYECKOW SHEPTUU TEIUIOBOTO JIBHXKEHUS MOJIEKYI C
a0COIOTHOM TeMIlepaTypoi, MEPBbI 3aKOH TEPMOJUHAMHKH, 3aKOH COXPAHCHUS
ANEKTPUYECKOro 3apsiia, 3akoH KynoHa, npu 53TOM pa3nuyaTh CIOBECHYIO
(bOopMyTHpPOBKY 3aKOHA, €T0 MAaTEMAaTHYECKOE BBIPAKEHUE W yCIOBUS (TpaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

[IOKYMEHT NMOAMWCAH 3/TEKTPOHHOW NMOAMMUCHIO

MYHULIMNAJIbHOE BIOKETHOE OBLLEOBPA3OBATE/IbHOE 17.09.26 10:13 CepTudukat 860694586A78DA4A7B19A4EB45D7822E
YYPEXXAEHME "JINLIEU N24 "MHOIONMPO®WUJIbHbIN", MNMnaTtoHoBa BaneHTuHa (MSK)
HukonaesHa, AVUPEKTOP




OOBSICHATH OCHOBHBIE TIPUHIIMIBI JEHCTBUSA MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3indarh yCIOBHUS UX O€30MAaCHOTO WCIIOJIb30BAaHUS B
MMOBCEIHEBHOM >KU3HU;

BBITIOJIHATD JKCIEPUMEHTHI 0 HCCIEIOBAHUIO (DU3UYECKUX SIBICHUU W
IPOLIECCOB C HCIIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM, MPU 3TOM
dbopMmynupoBaTh mpobieMy/3aadyy U THUIOTE3y Y4eOHOro OSKCIEpPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIOKEHHOTO O000pYIOBaHUS, MPOBOJIUTH OMBIT U
(bopMyHpOBaTH BHIBOJIBL;

OCYUIIECTBIISATh MPAMbIE U KOCBEHHBbIE U3MEPEHUST (PU3NUECKUX BEIUYHH, TIPU
ATOM BBIOMpPATH ONTUMAJIBHBIA CHOCOO M3MEPEHUs U HUCIOJIb30BaTh W3BECTHBIC
METObI OLIEHKU MOTPEIIHOCTEN U3MEPEHNN;

UCCIIEJIOBATh  3aBUCUMOCTH  MEXJY  (U3UYECKUMH  BEJIIMYUHAMHU  C
WCIIOJIb30BaHUEM TIPSMBIX M3MEPECHHUH, MPU 3TOM KOHCTPYUPOBATh YCTAaHOBKY,
(buKkcUpoBaTh PE3yNbTATHl MOJYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYMH B
BUJIE TAOIUI U TpadUKOB, IeTaTh BHIBOJBI MO pe3yIbTaTaM HCCIIEIOBAHUS;

cobroaTh MpaBuia 0€30MacHOTO TpyJa MPH MPOBEACHUU HCCIETOBAHUM B
paMKax y4eOHOro »HKCIEPUMEHTa, Y4eOHO-HCCIIEIOBATENbCKOM M MNPOEKTHOU
JEeSTENbHOCTA C MCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPOICTB U J1a0OPATOPHOTO
000py1I0BaHUS;

pemiatb pacu€THble 3aJayd C SBHO 3aJlaHHOM (DM3HYECKOW MOJEINbIO,
UCIOJIb3Ysl (PU3UUECKUE 3aKOHBI M IPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1a4l
BbIOMpATh (DPU3UUECKYI0 MOJEIb, BBIACIATh (PU3NYECKHUE BEIUYUHBI U (POPMYIIBI,
HEOOXOoUMBbIE NJis €€ pEeIICHUs, MPOBOJIUTh Pacy€Thl U OIICHUBATH PEATHLHOCTH
MOJIYYEHHOI'0 3HAYEHUS (PU3NUECKON BEITUUUHBIL;

peliaTh Ka4eCTBEHHBIC 3a/1aUl: BHICTPAauBaTh JOTUUECKU HEMPOTUBOPEUUBYIO
LEMOYKY PaCCYKJICHUW C ONMOPOM HAa W3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
buznuecKue sIBJICHUS;

UCTIONB30BaTh  MpPH  pPEIIEHWH  y4yeOHBIX  3aJa4y  COBpPEMEHHbBIC
MH(pOpPMaIIMOHHBIE TEXHOJIOTUU JISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALINI
U TIPEJICTaBICHUS YYeOHON W HAy4IHO-TIOMYJISIPHON MHGOPMAIHNH, TOTYyYEeHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOTyIaeMyt0 HH()OPMAITHIO;

MPUBOJIUTH MPUMEPHI BKIIAJa POCCUMCKUX U 3apyOeKHBIX YIEHBIX-(DU3UKOB B
pa3BUTUE HAyKW, OOBSICHEHHE IPOLIECCOB OKPYXKAIOIIEro MHpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETHUECKHE 3HAHUS MO (U3HKE B MOBCETHEBHOW >KU3HU
JUIsi o0ecriedeHus: 0€30MacHOCTH MPU OOpaIlEHUH ¢ MPUOOpPAMU U TEXHUYECKUMU
YCTPOMCTBAMU, JIJISi COXPAHEHUS 37I0OPOBbS M COOJIOJICHUS HOPM IKOJIOTHYECKOTO
MTOBEJICHUSI B OKPYIKAIOIIEH CPEIE;
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paboTarb B TpyHme C BBINOJHEHUEM pAa3IMYHBIX COLMAJIbHBIX PpOJIEH,
IUIAaHUPOBAaTh paboOTy TpyNNbl, pPALKUOHAIBHO pACIPEAEATh OO0S3aHHOCTH U
IUTAHUPOBATH JICATEIILHOCTh B HECTAHJAAPTHBIX CUTYaIlMAX, aJIEKBATHO OLIEHUBAThH
BKJIaJ] K&KJIOTO U3 YYaCTHUKOB I'PYMIbI B PEIIEHUE paccMaTprUBaeMoil MpoOIeMBbl.

K konmy obyuenus B 11 kJjacce mnpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPAXKATh CHPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh HA TMpUMEpax Pojb U MECTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKHU U
TEXHOJIOTUN, B TMPAKTUYECKON JAESITEIHHOCTH JIOJIEH, IEJOCTHOCTh M €IUHCTBO
(bu3nUecKol KapTUHBI MUPA;

YUUTBIBATh TPaHUIBl TPUMEHEHUS M3YyYEHHbIX (U3HUECKUX MOJIeNeil:
TOUYCYHBIN JICKTPUUECKUN 3apsijl, Iyd CBETa, TOUCHHBIN MCTOUYHUK CBETA, sJICpHAs
MOJIENIb aTOMa, HYKJIOHHas MOJENIb aTOMHOTO siipa MPH pPEUIeHUH (HU3HUECKIX
3ajiay;

pacrno3HaBaTh (u3MUYECKHe SBJICHUS (IIPOLECChl) U OOBICHATh UX HAa OCHOBE
3aKOHOB JJICKTPOJMHAMHUKHI W KBAHTOBOW (DPM3UKH: DJIEKTPUUECKasi MPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUUYECKOE, MarHUTHOE JIEUCTBUSI TOKA, B3aMMOJEICTBUE
MarHuTOB, JJEKTPOMAarHWUTHAas WHIYKIUS, JACWCTBUE MAarHUTHOTO TIONS Ha
IPOBOJHUK C TOKOM W JBWKYIIMICS 3apsij, SJCKTPOMArHUTHBIE KOJICOaHUS U
BOJIHBI, NPSIMOJIMHEHHOE PACIPOCTPAHEHHE CBETA, OTPAKEHHE, MPEIOMIICHUE,
uHTepdepeHnus, audpakuus ¥ TONSpHU3AIMUS  CBETa, JHUCIEPCUS  CBETa,
dboToanekTpuueckuid 3pdext (PpororddekTt), cBeTOBOE NaBlieHNE, BOZHUKHOBEHHE
JMHENYaToOro CIEKTpa aroMa BOJOpPOAA, €CTECTBEHHass W HCKYCCTBEHHas

PaaOaKTUBHOCTB;
ONKCHIBATh W3YYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKUE, MATHUTHBIE,
ONTHYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  Ppa3IMYHbIX  Cpel) |

AJIEKTPOMAarHUTHBIE SIBJIEHUA (TPOLECCHI), MCHOJb3Yyd (PU3MYECKUE BEIUYUHBI:
IEKTPUYECKUI 3apsj, CWIA TOKA, JJIEKTPUYECKOE HANPSKEHUE, DIIEKTPHUUECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHIMAJIOB, JIEKTPOJBIKYIIAs CHiia, paboTa TOKa,
UHAYKIUS MarHuTHOro mousisi, cwia Awmnepa, cuia JlopeHua, WHIYKTUBHOCTH
KaTyIIKH, SHEPIHsl 3JEKTPUYECKOr0 W MAarHUTHOrO MOJIEW, MEPHUOJ W 4YacToTa
KoieOaHuii B KoJieOaTeIbHOM KOHTYpe, 3apsjJ M Ccuila TOKa B IIpolecce
TAPMOHMYECKUX DJIEKTPOMAarHUTHBIX ~KoJeOaHul, (OKYCHOE pacCTOSHHE U
ONTUYECKasi CUja JHMH3bI, NMPU OMUCAHUHM NPABWIBHO TPAKTOBATh (U3NYECKUIN
CMBICT HCHOJb3YEMbIX BEJIWYMH, WX OOO3HAYEHUS U €AWHHULI, YyKa3bIBaTh
(GopMyibl, CBSI3BIBAIOLIME JaHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTHUMH
BEJIMYMHAMU;

ONKCHIBATh W3YYEHHBbIE KBAaHTOBBIE SIBICHUS M IPOLECCHI, HCIONb3Ys
(¢u3nyeckue BEIUYUHBI: CKOPOCTb 3JEKTPOMArHUTHBIX BOJH, JUIMHA BOJIHBI U
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94acToTa CBETa, YHEPTUS U UMITYJIbC (POTOHA, IEPUOJI TIOTypacIaia, SHEPTHsl CBSI3U
aTOMHBIX Si7Iep, MPU ONMUCAHWU TMPABUIBHO TPAKTOBATh (DU3UYECKUM CMBICIT
UCIOJIb3YeMbIX BEJIIMYMH, X OOO3HAYEHUs W €JIMHUIIBI, YKa3bIBaThb (POPMYIIbI,
CBA3BIBAIONIUE JIAHHYIO (PU3UYECKYI0 BEJIMYMHY C JPYTMMHU BeJIUYHHAMH,
BBIYUCIIATH 3HAUCHHE (PU3NYECKON BEJTUUHHBL;

aHAIM3UPOBaTh (PU3MUYECKHUE MPOIECCHl U SBJICHUSA, UCIONb3Ys (U3HUECKHUE
3aKOHbI U MPUHIUNBL: 3aK0H OMa, 3aKOHBI MOCIEA0BATENBHOTO U MapaJUIEIbHOIO
COEAVHEHUS TPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMarHUTHOU
WHIYKIHWH, 3aKOH NPSIMOJIMHEWHOrO0 PACIPOCTPAHEHUS! CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI IMPEJIOMJICHUSI CBETa, ypaBHeHHE ODuWHIITeHa ans potorddexra,
3aKOH COXPAaHEHWs JHEPTrUH, 3aKOH COXPAHEHHSI MMIIYJIbCA, 3aKOH COXPaHEHHUS
ANEKTPUUECKOTO 3apsjia, 3aKOH COXPAaHEHHs] MAacCOBOIO 4YMclia, nmocrynarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasjinyaTh CJIOBECHYIO (POPMYIHUPOBKY
3aKOHAa, €ro MAaTEeMaTUYEeCKOE BBIPAKEHHE M YCJIOBHS (TpaHULbI, O0JACTH)
PUMEHHUMOCTH;

OTIPE/ICIIATh HAMPABJICHUE BEKTOPA WHIYKIIUM MAarHUTHOT'O TOJISI TPOBOTHUKA
C TOKOM, cujibl AMmriepa u cuibl Jlopenua;

CTPOUTh W ONHCHIBaTh H300paXKEHUE, CO3/1aBAEMOE IUIOCKUM 3€pKaJioM,
TOHKOMW JIMH30MU;

BBITIOJTHATh DKCIEPUMEHTBHI 0 HCCJIECNOBaHUI0 (DU3UYECKUX SIBICHUN U
MPOILIECCOB C HCIOJb30BAHUEM MPSIMBIX U KOCBEHHBIX HU3MEPEHUM: MPU STOM
dbopmynupoBaTth mpoOieMy/3agady W TUNOTE3y Yy4eOHOTO OSKCIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OO0OpYJIOBaHUS, MPOBOAUTH OMBIT U
bopMyIUpPOBATH BHIBOJIBL;

OCYILECTBIISITh MPSIMbIE M KOCBEHHBIE U3MEPEHUSI (PUBNUECKUX BEIUYUH, MPU
ATOM BBIOMPATh ONTUMAJBHBIA CIOCOO M3MEPEHHUS U HCMOJIb30BaTh W3BECTHHIC
METOBI OLIEHKHU NTOTPEIIHOCTEN N3MEPEHN;

UCCJICIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYMH C HCIOJIb30BAHUEM
OPSIMBIX HM3MEPEHHWI: TPH OTOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHPOBATH
PE3YNbTATHl MOTYYEHHON 3aBUCUMOCTH (U3UYECKUX BEIUYWH B BHJE TAOIUI] U
rpaduKoB, 1eTaTh BEIBOABI IO pe3yIbTaTaM UCCIICIOBAHNUS,

coboaaTh npaBuia 0€30MacHOTO TpyJa MPHU MPOBEACHUU UCCICTOBAHUM B
paMKax yd4eOHOTO OKCIIEPUMEHTa, YYeOHO-HCCIICIOBATEIHCKON W TPOCKTHOU
JESTEIPHOCTA C MCIOJIB30BAHUEM H3MEPHUTEIBHBIX YCTPOMCTB U J1abOPaTOpPHOTO
000pyTIOBaHMUS;

pemath pacuéTHblE 3aJaydl C SBHO 3aJlaHHOM (DU3MYECKOW MOJIEINbIO,
UCTIOJIb3YsI (PM3MUECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIN3a YCIOBHS 33/1auu
BBIOMpATh (HU3UYECKYIO MOJEIb, BBIACIATH (PU3NUYECKUe BETUYUHBI U (DOPMYIIBI,
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HEOOXOoAUMbIE Ui €€ pellleHus, MPOBOAUTH PAcu€Thl M OLIEHUBATH PEaJbHOCTh
HOJy4YEHHOTO 3HaYeHUs (PU3NYECKON BETUUHHBI;

pelaTh KaueCTBEHHBIE 337aUH: BBICTPAUBATh JIOTHYECKH HEPOTHUBOPEUHUBYIO
LENOYKY PACCYXKIECHUH C OMOpONl Ha H3Y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
busnueckue sIBJICHUS;

UCIIOJB30BaTh  MpPH  pPEIIEHUH  y4yeOHBIX  3aJady  COBpPEMEHHbIE
MH(POPMAIIMOHHBIE TEXHOJIOTUU JUIsSl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIIU
U TPEJCTABJICHUS YyU€OHON M HAyYHO-NOMYJISIPHOM MH(pOpMalUy, MOJYyYEHHON U3
Pa3IMYHbIX UCTOYHUKOB, KPUTUYECKH AaHAJTM3UPOBATh MOJIy4aeMyI0 HH(OPMALUIO;

OOBSICHATh MNPUHLUMIBI JEHCTBUS MalIMH, OpUOOPOB U TEXHUYECKHUX
YCTPOWCTB, pa3inyaTh yCJIOBUS MX O€30MIaCHOTO UCIIOJIb30BAHMS B IIOBCEIHEBHOM
KU3HU;

NIPUBOUTH TPUMEPHI BKJIaJIa POCCUUCKUX U 3apyOe)KHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOLIECCOB OKPYXKAIOUIET0 MHUpPA, B pa3BUTHE
TEXHUKH U TEXHOJIOTHIA;,

UCTIONb30BaTh TEOPETUYECKHE 3HAaHUS MO (PU3UKE B MOBCEIHEBHOW >KWU3HU
Uit o0ecriedeHus: 0€30MacHOCTH MpU OOpaIlEHUU ¢ MPUOOpPAMU U TEXHUYECKUMU
yCTPOWCTBAMH, JUISI COXPAaHEHUS 30pPOBbS U COOIOJICHUSI HOPM SKOJIOTHYECKOTO
MOBEJAEHUS B OKPYKAIOIIEU CPELE;

paboTath B Tpynme ¢ BBHINOJHEHHEM pAa3IMYHBIX COLHUAIBHBIX POJIEH,
IUTAHUPOBAaTh pPabOTy TPYNNbl, pPALNUOHAIBHO pACIPEAesaTh OO0S3aHHOCTH U
IUTAHUPOBAThH JIEATEIBHOCTh B HECTAHIAPTHBIX CUTYyallUsX, aJ€KBATHO OICHUBAThH
BKJIa/] K&KJIOTO U3 YYaCTHUKOB TPYIIBI B PEIICHUE pacCMaTpUBaeMOil MpoOIeMBbl.

[IOKYMEHT NMOAMWCAH 3/TEKTPOHHOW NMOAMMUCHIO

MYHULIMNAJIbHOE BIOKETHOE OBLLEOBPA3OBATE/IbHOE 17.09.26 10:13 CepTudukat 860694586A78DA4A7B19A4EB45D7822E
YYPEXXAEHME "JINLIEU N24 "MHOIONMPO®WUJIbHbIN", MNMnaTtoHoBa BaneHTuHa (MSK)
HukonaesHa, AVUPEKTOP




TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC

KoauuecTBO 9acoB

HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(poBHIE)
Ne i/ Kourpoasnsie | IIpakTnyeckue
NPOrpaMmbl Bcero o0pa3oBaTeibHbIE Pecypchl
padoThI padoThI
Paznen 1. DU3UKA U METO/JAbI HAYYHOI'O IO3HAHUSA
1.1 (DH3MKA I METOT Hay THOrO 2 htps://m.edso0.ru/AVIAWVNQO
TTO3HAHUS
Hroro no pazgeny 2
Pasznen 2. MEXAHUKA
2.1 Kunematuka https://m.edsoo.ru/SNO2MCWXU
2.2 Junamuka https://m.edsoo.ru/RML6BX3PU
2.3 3aKOHBI COXpPAHECHHS B MEXaHUKE 1 1 https://m.edsoo.ru/86NRCXHA7
Hroro mo paznery 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA
o - o
3.1 CHOBBE MOJCKY IAPHOTHHETHACCKOH 9 1 https://m.edsoo.ru/HRGV8NOPE
TEOpUU
3.2 OCHOBBI TEPMOIMHAMUKH 10 1 https://m.edsoo.ru/HK6KLERS9
A .
3.3 I PETATHbIC COCTOHILT BEectna 5 https://m.edsoo.ru/HSM355JCH
da3oBbIe MIEPEXO/IbI
Hroro no pazneny 24
Paznen 4. 3JIEKTPOJUHAMUKA
4.1 DnexTpocTaTuka 10 https://m.edsoo.ru/LSRP72QLI
4.2 ITocTOsIHHBIN NEKTPUUYECKUI TOK. 12 https://m.edsoo0.ru/GEWTDQXWW
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11 KIIACC

KoanuecTBo yacoB
HaumeHoBaHue pa3iejioB U TeM JyeKTpoHHbIE (LM pPOBbHIE)
Ne i/ Kourpousbnbie | IlpakTnyeckue
NMporpaMmbl Bcero o0pa3oBaTeJIbHbIE pecypchl
padoTbI padoThI
Pazgen 1. 3JIEKTPOJAUHAMMUKA
1.1 Martutioe none. S1eKTpoMarHHTHas 11 1 3 https://m.edso0.ru/Z2Q390NG8
HUHAYKOUA
Hroro no pazgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
M
2.1 CXAITCCKHE 1 SJICKTPOMATHITIRE 9 1 https://m.eds00.ru/3STLNQKPG6
KoseOaHus
M
2.2 CXATMHACCIAC H SCKIPOMArHITHHE 5 1 https://m.edsoo.ru/WQT6385V1
BOJIHBI
2.3 OnTuka 10 3 https://m.edsoo.ru/TUPOIURXM
Hroro no pazmeny 24
Pasznea 3. OCHOBBI CIHHEIITUAJIBHOM TEOPUY OTHOCUTEJIBHOCTH
o o
3.1 CHOBPL CHCIIHATLHON TCOPHH 4 1 https://m.eds00.ru/AOUCOVDK2
OTHOCHUTCJIBHOCTHU
Hroro no pazaeny 4
Pa3nen 4. KBAHTOBAS ®U3UKA
41 DJIEeMEHThI KBAHTOBOM OMTUKH 6 https://m.edsoo.ru/SWOVAWQRS
4.2 Crtpoenne atoma https://m.edsoo.ru/HSBEAOOEA
4.3 ATOMHOE S1pO https://m.edso00.ru/97MC9DZXQ
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https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/A0UC0VDK2
https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/97MC9DZXQ

Uroro no pazneny 15

Pazgen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3UKU

5.1 DJIeMEHTHI aCTPOHOMHH M aCTPOPHU3UKH 7 1

https://m.edsoo0.ru/3EOD6KXI9

Hroro no pazueny 7

Pazgen 6. OBOBINAIOIINEE IOBTOPEHHUE

6.1 O6o0maroiee MTOBTOPEHUE 4 https://m.edso00.ru/0O2JEGZCIM
Hroro no pazgeny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O 68 4 7
I[MPOT'PAMME
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IHOYPOYHOE IIVTAHUPOBAHHUE
10 KJTACC

Ne
n/n

Tema ypoka

KoauuecTBO 9acoB

Bcero

KoHnTpoibHbIe
padoThI

IIpakTH4eckue
padoThI

Jlara
U3ydeHus

JIeKTPOHHBbIE HU(PPOBBIE
o0pa3oBaTe/IbHbIE pecypchl

Hucrpykrax o OT, b u I1b na
ypokax ¢usuku. Puznka —
Hayka o mpupoze. Hayunsie
METO/IbI TO3HAHUS OKPY’KAIOILEr 0
Mupa

https://m.edsoo.ru/Y XGQSPM1P

Ponb u mecto ¢pusnku B
(hopMUPOBaHUU COBPEMEHH O
Hay4YyHOW KapTUHBI MUDA, B
MPAKTUIECKOH eATETLHOCTH
aroaen

https://m.edsoo.ru/SHSXWFFVO

MexaHnn4eckoe JBUKECHUE.
OTHOCHUTENBHOCTh
MEXaHUYECKOT O JBUKEHUS.
[Tepemenienue, CKOpOCTb,
YCKOpEHHE

https://m.edso0.ru/RSOA0V5ZX

PaBHOMEpHOE IIPSIMOSIMHEHOE
JBUKCHHE

https://m.edsoo.ru/L8IPY2JEZ

PaBHOyCKOpeHHOE
MIPSIMOJIMHEMHOE IBUKECHHE

https://m.edsoo.ru/MDIDKJOUB

CBoOoanoe mageHue. Y CKOpeHue
CBOOOHOrO MaICHUS

1

https://m.edsoo.ru/MXPLZ1X8J

KpuBonuHeliHOE 1BUKEHUE.

1

https://m.edsoo.ru/TFLJ2C4ADN
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JIBr>keHre MaTepuallbHOM TOUYKHU

10 OKPY>KHOCTHU

[IpyHLIMT OTHOCUTENBHOCTH
lNanmnes. MHepuuanbHble

cucremsl orcyera. [lepBbiii 3aK0H

Hrrotrona

https://m.edso0.ru/J6QY7N3WN

Macca Tena. Cuna. [Ipunuun
cynepno3unuu cuil. Bropoit
3aKkoH HproToHa mjist
MaTepuaibHOU TOUKU

https://m.edsoo.ru/BVTNWTAQH

10

Tperuii 3akoH Herotona s
MAaTEepUATbHBIX TOYEK

https://m.edsoo.ru/JYL414UAN

11

3aKoH BCEMHPHOT'O TATOTCHUA.

Cuna tsoxectu. [lepBas
KOCMHYecKast CKOPOCThb

https://m.edsoo.ru/D13D593MU

12

Cuna ynpyroctu. 3akoH ['yxka.
Bec Tena

https://m.edsoo.ru/RILVEXEQD

13

Cuna tpenus. Koadpduuuent
tpenus. Cuiia COnpOTUBICHUS

IIpH ABMKCHHUU TCJIa B JKUJIKOCTHU

WM ra3c

https://m.edsoo.ru/UZBUPCM5M

14

IToctynarensHOE U
BpAILIATEJIbHOE IBUKEHUE
a0COJTIOTHO TBEPOTO TEa.
MomeHT cunbl. [1neuo cunsl.

YcnoBus paBHOBecHs TBEPAOTO

TCIa

https://m.edsoo.ru/IDOAU40TS

15

NmMnynsc MmaTepranbHON TOYKH, 1

https://m.edsoo.ru/M5JOTKNWC
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CUCTEMBbI MaTepUaIbHbBIX TOYECK.
Nmnynbe cubl. 3aKOH
COXpaHEHUs UMITYJIbCA.
PeakTuBHOE 1BMXKEHUE

16

Pabora 1 MOIIHOCTH CHJIBL.
Kunernueckas sHeprus
MaTepualbHOW TOUKHU. Teopema 1
00 M3MEHEHNH KMHETHIECKOI
SHEPrUu

https://m.edsoo.ru/J1V59L28B

17

[ToTeHumansHas YHEPTHSL.
[ToTeHumaNbHAs SHEPTUS YIPYTO
ne(hopMupOBaHHOM MPY>KUHBI. 1
[MToTeHuMaNbHAsI SHEPTHUsl Tea
BOJIM3H TIOBEPXHOCTH 3eMJIIH

https://m.edsoo.ru/RNEXJW4KF

18

IlorennuanbpHEIE U
HeTOTeHIUaNbHbIE CHIIBL. CBSI3b
paboThl HEMOTEHIMATBHBIX CHJI C
M3MEHEHHEM MEXaHUYECKOU 1
SHEPruu CUCTEMBI T€J. 3aKOH
COXpaHEHUs MEXaHHUUECKOU
SHEPruu

https://m.edso0.ru/DA3QVTOXQ

19

JlaGopaTopHas pabora
«HccnenoBanue cBsizu pabOThI
CHJIBI C U3MEHEHUEM
MEXaHUYECKOW YHEPTHUHU Tella Ha
MpUMEpEe PACTSKEHUS
PE3UHOBOIO KI'yTa»

https://m.edsoo.ru/W1R4R88UG

20

KonTponbhas padbora no reme 1 1

«Kunemaruka. JluHamuka.

https://m.edsoo.ru/LNM6EK6YY
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3aKOHBI COXpaHCHUA B
MEXAaHUKE»

21

OCHOBHBIE MOJOKEHUS
MOJIEKYJIIPHO-KUHETHUYECKON

TeopuH. bpoyHOBCKOE IBHKEHUE.

Jnppysns

https://m.edsoo.ru/OEY9VYU2B

22

Xapakrtep ABUKEHUS U
B3aHlMOJICCTBUS YaCTHUII
BelecTsa. Mozenu CTpoeHust

ras3oB, JKUJIKOCTEN U TBEPABIX TEN

https://m.edsoo.ru/AUV2ZDR3X

23

Macca monekyin. Konnuectso
BelrecTna. [locTosHHas
ABoraapo

https://m.edsoo.ru/FL1BAQD13

24

TennoBoe paBHOBECHE.
Temneparypa u e€ usmepeHue.
[Ixana Temneparyp Llenbcus

https://m.edsoo.ru/M\VPNY60QA8Z

25

Wneanpueriii raz B MKT.
OcnHoBHoe ypaBuenne MKT

https://m.edsoo.ru/UKJFVSBZO

26

AOcomoTHas Temneparypa Kak

Mepa CpelHE KHHETUYECKON
SHEPI'UH JIBH>KEHHS MOJIEKYII.
YpaBHenue Menpeneena-
Knaneiipona

https://m.edsoo.ru/BXUDVDG2F

27

3akoH JlampToHa. ['a30BbIC
3aKOHBI

https://m.edsoo.ru/Y3WB6613A

28

KontponbHas pabora 3a 1
HOJIyrO/Ine

1 1

https://m.edso0.ru/35DBLKT96

29

N3omnporiieccsl B U1€aabHOM raze 1

https://m.edso00.ru/0OZJ3KZNJ5
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U UX Tpaduueckoe
IpeACTaBICHNE

30

BuyTpeHHss sHeprus
TEPMOAMHAMUYECKON CHUCTEMBI U
COCOOBI €€ U3MEHEHHS.
KonuuecTBo TemnoTsl u padora.
Brytpennss sneprus
OJJTHOATOMHOI'0 UJEAJIBHOTO rasa

https://m.eds00.ru/9JOITVXI8

31

Buael remonepenaun 1

https://m.edso0.ru/36JJ120W9

32

VY nenpHasg TeNI0EMKOCTh
BemecTBa. KojnyecTBO TEMIIOTHI
MIpH TEIUIoNepeaaye.
AnmabaTHBIN Mpoiiecc

https://m.edsoo.ru/5K3Y4H86L

33

[IepBblii 3aKOH TEPMOIMHAMUKHA
U €ro IpUMEHEHHE K 1
n30mnpouneccam

https://m.edsoo.ru/2HO06R3GA8

34

HeobpaTumocTs mporeccos B
npupoze. Bropoi 3akoH 1
TCPMOANMHAMUKHA

https://m.edso0.ru/S85LWDFTS8

35

[Tpunuun nevicreus u KI1/]
TEMJIOBOI MAaIlIMHBI

https://m.edsoo.ru/DLCDEAAUC

36

Huxn Kapno u ero KITJ{ 1

https://m.edsoo.ru/4AXPSA0V7M

37

DKonoruveckue npooIeMsl
TETJIOOHEPTeTUKU

https://m.edsoo.ru/P07ZMYMS8I

38

O6o0maromuit ypok
«MonexymsipHas pu3nka. 1
OCHOBBI TEPMOIHAMUKN»

https://m.edsoo.ru/9EKZ0DDWP

39

KonTtponbHas pabora 1o teme 1 1

https://m.edsoo.ru/RCARYE6ZX
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«MonekymsipHas Gpu3mka.
OCHOBBI TEPMOJIMHAMUKH»

40

[TapoobpazoBanue u
KoHJeHcauus. Mcnapenue u
KUIIEHUE

https://m.edsoo.ru/X480Q078EE

41

AOCOIIOTHAA U OTHOCUTENBHAS
BIIQYKHOCTh BO3/1yXa.
Hacpimennsii map

https://m.edsoo.ru/98HVAEBMM

42

Tépnoe Teno. Kpucramnmueckue
1 aMopQHBIC TesIa. AHU3OTPOIHSI
CBOICTB KpucTamioB. XKukue
kpucTtauibl. CoBpeMEHHbIE
MaTepuabl

https://m.edsoo.ru/IXFWLMZNK

43

[laBnenue u KpUCTaIM3ALIHSL.
VY enpHas TEMIOTA IUIABIEHUS.
CyOnumariust

https://m.eds00.ru/OX117G6MR

44

ypaBHeHI/Ie TEII0BOro OajaHca

https://m.edsoo.ru/0lUXGN2I1

45

DJeKTpu3alus Teul.
DekTpuyeckuil 3apsia. [[Ba Buna
AJIEKTPUYECKUX 3apsII0B

https://m.edso0.ru/QJ2S7WSBM

46

[IpoBOAHMKH, TUANEKTPUKU U
IIOJIYIIPOBOJHUKHU. 3aKOH
COXPaHEHHUs IEKTPUUECKOT O
3apsza

https://m.edsoo.ru/F3YVPQUYH

47

B3anmopeiicTBue 3apsioB. 3aKoH
Kynona. Toueunsrii
ANEKTPUYCCKHUI 3apsi)T

https://m.edsoo.ru/5U3BUOTHH

48

HanpsxE€HHOCTB 371EKTPUYECKOTO

1

https://m.edsoo.ru/91KAWD2V6
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nosist. [IpuHnmn cynepno3unuu
BJIEKTPUYECKUX TTosiel. JInHumn
HaANPsHKEHHOCTH

49

Pab6ota cun
3JIEKTPOCTATUYECKOTrO IOJIS.
Ilorennuan. Paznoctb
MOTECHIINAIOB

https://m.edsoo.ru/\VOPD9ASLF

50

HpOBOJIHI/IKI/I " TUDJICKTPHUKU B
QJICKTPOCTATHUYCCKOM IT0JIC.
I[I/IBJIGKTPI/I‘IGCKEU{
IIPOHUIIACMOCTD

https://m.edsoo0.ru/12P25312Z2

o1

OnekrpoémkocTth. KonmeHncarop 1

https://m.edsoo.ru/B1UPRD52W

52

DAeKTPOEMKOCTD MIOCKOTO
KOH/IeHcaTopa. JHeprus 1
3apsHKEHHOT0 KOHJIEHCAaTopa

https://m.edsoo.ru/XPUKP82V8

53

JlaboparopHas pabora
"U3mepeHue 3MeKTPOEMKOCTH 1 1
KOHJIeHcaTopa"

https://m.edsoo.ru/PBGM4F845

54

[Tpunuun nercTBus u
MPUMEHEHHE KOHJICHCATOPOB,
KOMUPOBAJIBHOIO anmnapara,
CTPYWHOrO MPUHTEPA.
DneKTpocTaTuyecKas 3aluTa.
3azeMiieHUE IEKTPOIPHOOPOB

https://m.edsoo.ru/H3Q9PNHYY

55

DneKTpUUECKUH TOK, YCIOBUS
€ro CyILeCTBOBaHUS.

[ToctosiHHBIN ToK. Cuita ToKa. 1
Hanpsoxkenne. ConpoTuBiieHue.

3akon Oma AJ1s yyacTka enu

https://m.edsoo.ru/D6Y72A4B7
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56

[TocnenoBarensHoOe,
napajuIenbHOEe, CMEIIAaHHOE
COEIMHEHHE MTPOBOTHUKOB.
JlaGoparopHas paboTa
«M3yueHnue cMenaHHoro
COCIMHEHUS PE3UCTOPOBY

0.5

https://m.edsoo0.ru/SLKT3UPUR

S7

Pa6ora u moutHOCTH
IJIEKTPUYECKOr0 TOKA. 3aKOH
Jxoyns-Jlenna

https://m.edsoo.ru/LESHA2A3M

58

3akon Oma /15 TOJHOM
(3aMKHYTOI) 2JIEKTPUUECKON
uenu. KopoTkoe 3aMbIKaHueE.
JlaGopaTopHas pabora
«3mepenune D/1C nctounnka
TOKa U €ro BHYTPEHHETO
COIIPOTUBIICHUS

05

https://m.edsoo.ru/YN5BF7PBS

59

I'onoBast koHTponbHas padbora/
Bceepoccuiickas mpoBepouHas
pabota

https://m.edsoo.ru/MFMG6EIE5X

60

O06o0maromuii ypok
«DIIEKTPOIMHAMUKA»

https://m.edsoo.ru/P86MDY07H

61

DneKTpOHHAas IPOBOJIUMOCTD
TBEPBIX METAJIIOB. 3aBUCUMOCTb
COMPOTHUBIICHHUS METAJIOB OT
TEMIIEPATYpPBI.
CBepXmpoBOIUMOCTb

https://m.edsoo.ru/WMNNBQL9H

62

DJIEKTPUYECKUN TOK B BaKyyMe.
CBoiicTBa 2JIEKTPOHHBIX MyYKOB

1

https://m.edsoo0.ru/4CCYCJ785

63

1

[TomynpoBogHUKH, UX

https://m.edso0.ru/S55A1DQUR
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coOCTBEHHas ¥ IPUMECHasI
npoBoauMocTb. CBoiicTBa p—N-
nepexoxa. [lomynpoBogHUKOBEIE
puOOpbI

64

DJEKTPUUECKUI TOK B paCTBOPAx
U pacIiaBax 3JIEKTPOJIUTOB.
DIIEeKTPOIUTHYECKAS
Jyccouuanys. JJIEeKTpOoIn3

https://m.edsoo.ru/QUOQUWV91

65

DJIEKTPUYECKUN TOK B rasax.
CamocTosTeNnbHbIN U
HECAMOCTOSITEIIbHBIN pa3psijl.
Monnus. [Tnazma

https://m.edsoo.ru/2VX2KLFQA

66

DnexTpuyeckue npudopsl u
YCTPOICTBA U X MPAKTHYECKOE
npumeHeHue. [IpaBuia TeXHUKH
0e30macHOCTH

https://m.edsoo.ru/KJA02KUP5

67

O06o0maromuii ypok mo Teme
«Qnekrpocraruka. [locTossHHBII
3NIEKTpUYEeCKUid TOK. Toku B
Pa3IUYHBIX CpPeIax»

https://m.edsoo.ru/PASKIGWP4

68

PesepBHbIil ypok. O6o0marommit
ypok o temam 10 xnacca

https://m.edsoo.ru/HLOAT6SNU

OBIIEE KOJIMYECTBO YACOB I10

68 4 3

I[TPOI'PAMME
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11 KIIACC

Ne
/o

Tema ypoka

KoanuyecTBo 4acoB

Bcero

KoHTpoibHbIe
padoThI

IIpakTH4eckue
padoThI

Jlara
U3yqeHus

JIeKTPOHHBbIE HU(PPOBbIE
o0pa3oBaTe/IbHbIE pecypchl

Huctpykrax o OT, b u I1b Ha
ypokax ¢usuku. [locTossHHBIE
MarHuThl U UX B3aUMOJICHCTBHE.
MaruautHoe nosne. Bexrop
MAarHUTHOM MHIAYKUHH. JIMHUH
MarHUTHOM MHAYKIIHUH

https://m.edsoo.ru/4ADMOY IIJN6

MarnuTtHoOe 1nojie NpoBOJHUKA C
TokoM. OnbIT DpcTena.
BzanmoaeiicTBrE NPOBOTHUKOB €
TOKOM

https://m.edso0.ru/1L5CT47FX

JlaGoparopHas paboTa
«M3yyeHne MarHUTHOTO TOJIS
KaTyIIKA C TOKOM)

https://m.edsoo.ru/HGHXLNLRZ

JlelicTBME€ MArHUTHOTO TIOJISI HA
MIPOBOAHUK ¢ TOKOM. Cuna
Awmmnepa. JlaGoparopHas paboTa
«Hcciaenosanue nelcTBUS
MOCTOSIHHOT'O MarHuTa Ha paMKy
C TOKOM»

https://m.edsoo.ru/UVHDISEX4

JleficTBMEe MarHUTHOT'O IIOJISI Ha
JIBHOKYILITYIOCS 3apSyKEHHYIO
yactuny. Cuna Jlopenua. Pabora
cuibl JIopeHua

https://m.edsoo.ru/7ABZQGQC9
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QHCKTpOMaTHI/ITHaH HWHIAYKIHA.

IToTrok BekTOpa MAarHUTHOM
uHaykuu. JJC uHAyKIuM.
3aKOH 3JIEKTPOMarHUTHOU
uHaykiuu Papanes

https://m.edsoo.ru/\VA26C9C3J

JlaGopaTopHas pabora
«HccaenoBanue sBieHUS

3JIEKTPOMATHUTHON UHIYKLIAH

https://m.edsoo.ru/XZS5MQCBU

NuaykTtuBHOCTD. SBIICHHE
camonnaykuuu. IJ1C
CaMOMHIYKIUU. DHEPTUs

MAaravMTHOIO I1OJIAA KaTYHIKH C
TOKOM. :‘)HCKTpOMaFHI/ITHOC I10JIC

https://m.edsoo.ru/EOTONSAEA

TexHuueckue ycTpoucTBa 1 Ux

IPUMCHCHHUC: ITIOCTOSAHHBIC
MAarHuThbl, 3JICKTPOMArHUThlI,

QJICKTPOABUTATCIIb, YCKOPUTCIIN

OJIEMCHTAPHBIX YaCTHII,
WHAYKIIMOHHAs 1ICYb

https://m.edsoo.ru/UWNLFA9LG6

10

O06o0maromuii ypok
«MarautHoe moiJIe.

:‘)HGKTpOMaFHI/ITHaﬂ WHAYKIUA»

https://m.edso0.ru/C0B05BGMC

11

Kontponbhas pabota no teme

«MarauTHoe oiJe.

QHGKTPOMaFHI/ITHaSI WHIOYKIUA»

https://m.edso0.ru/8X637ELEU

12

CB00OOIHBIE MEXAHUYECKUE

KoJieOaHus. rapMOHI/ILIeCKI/IC

KoseOaHus. Y paBHEHHE
TApPMOHHYECKUX KOJICOAHHM.

https://m.edso0.ru/9Y6GYWEVP
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[IpeBpanienue suepruu

13

JlaGoparopHas paboTa
«MccnenoBanme 3aBUCHMOCTH
Tepuo/ia Majbix KojaeOaHui 1 1
rpy3a Ha HUTU OT JUIMHBI HUTH U
Macchl Tpy3a»

https://m.edsoo.ru/DPZ8KR61C

14

KonebatenbHbIil KOHTYD.
CBOOOAHBIC PIIEKTPOMATHUTHBIE
KoJieOaHMs B UI€aIbHOM
Kose0aTeIbHOM KOHTYpE.
AHaJIOTUS MEXIY
MeXaHNYECKUMU U
3JICKTPOMAarHUTHBIMU
KoJIEOaHUSIMU

https://m.edsoo.ru/H6JCO5BAD

15

®opmyna Tomcona. 3akoH
COXpaHCHUA SHCPIrUun B
UJeabHOM KoJebaTenbHOM
KOHTYpe

https://m.edsoo.ru/MHNWD2LHU

16

[IpencraBneHue o 3aTyxaronmx
Kosnebanusx. BeiHYX)IeHHBIE
MeXaHUYECKHUE KojieOanus. 1
Pe3onanc. BeinyxkaeHHBIE
3JIEKTPOMArHUTHBIE KOJIEOaHUS

https://m.edsoo.ru/FMBDWPPG4

17

[TepemeHHBIN TOK.
CuHycouganbHbIi nepeMeHHbIN
TOK. MOIIHOCTE IEPEMEHHOT O
TOKa. AMILTUTYTHOE U
JICMCTBYIOLIEE 3HAYEHUE CUJIbI
TOKa W HaIPSKEHUS

https://m.edsoo.ru/VDEY XRVUI
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https://m.edsoo.ru/H6JCO5BAD
https://m.edsoo.ru/MHNWD2LHU
https://m.edsoo.ru/FMBDWPPG4
https://m.edsoo.ru/VDEYXRVUI

18

Tpancdopmatop. [IponzBoacTso,
nepeaayda u norpedaeHue 1
3JIEKTPUYECKON SJHEPTUU

https://m.edsoo0.ru/1ZWZUL8QK

19

VY CTpolCTBO 1 MTPAKTUYECKOE
IIPUMEHEHHUE JIIEKTPUIECKOr O
3BOHKa, FeHepaTopa 1
MEPEMEHHOr 0 TOKA, JINHUHI
3JIEKTpolepead

https://m.edso0.ru/93Z12W400Q

20

DKOJIOrM4ecKue pUCKH IpU
MIPOM3BOJICTBE IEKTPOIHEPTUH.
KynbsTypa ucnons3zoBanus 1
AJIEKTPOIHEPTUU B
MTOBCEIHEBHOM JKU3HU

https://m.edsoo.ru/3ADUNYKWNO

21

MexaH4eCKUe BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon.
CKopocTh pacrpocTpaHeHus U 1
nnuHa BosiHbL [lonepednsie n
MIPOJI0IbHBIE BOJIHBI

https://m.edsoo.ru/\W2XBOR3HJ

22

3ByK. CKOpPOCTh 3BYKA.
I'pomxocTh 3ByKa. Bricora ToHa. 1
TemOp 3ByKa

https://m.edso0.ru/Z8270Q6V70

23

DIEKTPOMArHUTHBIE BOJIHBI, UX
cBoMcTBa U ckopocTh. [Ikana 1
3JIEKTPOMATrHUTHBIX BOJIH

https://m.edsoo0.ru/SWB57C06X

24

[TpuHIMIIBI PaIUOCBA3H U
TeneBuaeHus. Pa3Burue cpencrs 1
cBsA3u. Paguonoxanus

https://m.edso0.ru/2WQTSLGLV

25

Kontponbnas pabora 3a 1 1 1

https://m.edsoo.ru/IHURONSOB

moJxyroaue
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https://m.edsoo.ru/3DUNYKWNO
https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/Z827Q6V7O
https://m.edsoo.ru/SWB57C06X
https://m.edsoo.ru/2WQTSLGLV
https://m.edsoo.ru/IHUR0N80B

26

[IpssmonuneitHoe

pacrnpocTpaHeHHE CBETa B
onHopoaHou cpene. Toueunsblit
HCTOYHHUK cBeTa. JIyd cBeTa

https://m.edsoo.ru/HUF74NDOW

27

Otpaxxenue cBeTa. 3aKOHbI
oTpakeHus ceera. [loctpoenue
M300paKEHHH B TIJIOCKOM

3epkae

https://m.edsoo.ru/AIMBKQM22Z

28

IIpenomnenue ceera. [1onHoe
BHYTPEHHEE OTPAXKECHHUE.
[IpenenbHbIN yroi MOIHOTO
BHYTPEHHETO OTPAKEHU

https://m.edsoo.ru/V49RISTRN

29

JlabopaTtopHas pabora

<(I/13MepeHI/IC IIoKa3aTcisd

IIPEIOMIICHUSA CTCKIIA»

https://m.edso0.ru/J02E1M1DQ

30

JIunzel. [Toctpoenne

n300paxkenuii B muH3e. Dopmyna
TOHKOM JIUH3BI. YBEJINUCHUE

JINH3BI

https://m.edsoo.ru/W2MMS9KJC

31

JlaGopaTopHas pabora

«HccienoBanye cBOUCTB
M300paXCHHUH B JIMH3AX)

https://m.edsoo.ru/Q1ZCMW980

32

Hucnepcus cera. CroKHBII
coctaB Oenoro cBeta. L[Ber.

JlaGopaTopHas pabora

«Habmonenue qucnepcuu

CBCTa»

https://m.edsoo.ru/KOQOWVKE11

33

WnTepdepenus ceera.
Judpakuus cBeta.

1

https://m.edsoo.ru/C8LCRSEJI
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https://m.edsoo.ru/Q1ZCMW980
https://m.edsoo.ru/K9OWVKE11
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JudpakimonHas pemeTka

34

HOHequHOCTL CBCTOBBIX BOJIH.
HOJ'ISIpI/BaHI/IH CBCTa

https://m.eds00.ru/Q2118XY0J

35

OnTuueckue npudOpsI U
YCTPOMCTBA U YCIOBHUS UX
0€301acHOr0 MPUMEHEHHS

https://m.edso0.ru/M5127JYGT

36

FpaHI/IIIBI HpI/IMeHI/IMOCTI/I
KJ1aCCUYECKON MEXaHUKH.
[Toctynatel cnenuaibHOM
TeOpI/II/I OTHOCHUTCJIIBHOCTHU

https://m.edsoo.ru/PSGB9FJ5N

37

OTHOCUTETBHOCTE
OJTHOBPEMEHHOCTHU. 3aMe IICHHE
BPEMEHH U COKPAIICHHUE JUTHHBI

https://m.edsoo.ru/OVLMCNG6B2

38

OHeprus U UMITYJbC
penaTUBUCTCKOM YacTulbl. CBS3b
MAacchl ¢ 3HEPTUEN U UMITYIbCOM.
OHeprus Nokos

https://m.edsoo.ru/190Z2Y4BUB

39

KontponbHas padora «OnTHka.
OCHOBBI ClIeIIMaJIbHON TEOPUU
OTHOCHUTEJIbHOCTH»

https://m.edsoo.ru/L8689JPLI

40

®oronsl. ®opmyna [Tnanka.
DHeprus 1 UMIyJbC GOTOHA

https://m.edsoo.ru/ZL6P16LAQ

41

OTKpBbITHE U HCCIIEI0BAaHUE
¢doroapdexra. OnbiTer A. T
CroneroBa

https://m.edso0.ru/PGL5XXSRO

42

3akonbI poTodddekra.
VYpaBHeHnue DUHIITEHHA 17151
¢doroapdekra. «Kpacnas

https://m.edsoo.ru/YLCK770G8
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https://m.edsoo.ru/I90ZY4BUB
https://m.edsoo.ru/L8689JPLI
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rpanuna» Gororddexra

43

Hasnenue ceera. OnwiTh [1. H.

JleOeneBa. XuMuueckoe
JIeHCTBHE CBETA

https://m.edsoo.ru/EGO6ZQ1SA

44

TexHn4eckue ycTpoucTBa u
MPaKTUIECKOE MPUMEHEHUE:!
(hoTodieMeHT, GOTOAATUHK,

CoJTHEYHas OaTapesi, CBeTOINO/

https://m.edsoo.ru/UFQDRSL5M

45

Pemenue 3agau mo reme

«DJeMEeHThHI KBAHTOBOI OITHUKH

https://m.edsoo.ru/ZE73A67B1

46

Mopens aroma Tomcona. OnBITE

Pesepdopaa no paccesHuo o-
yactull. [ImanerapHas Monens
aroma

https://m.edsoo.ru/FIC11POHN

47

IToctynater bopa

https://m.edso0.ru/6 X7GFHZ9X

48

H3nydenne u norjoneHue

(hOTOHOB TIpH TIEPEX0/Ie aTOMa C

OJIHOT'O YPOBHSI SHEPTUU Ha
Ipyroi. Buapl criekTpoB

https://m.edsoo.ru/NN8BHZYBE

49

BoaHOBEIE CBOMCTBA YaCTHII.
Bosnnbl ne bporis.
KopnyckyiisipHo-BOIHOBOM
nyanu3Mm. CHOHTaHHOE U
BBIHY)KJICHHOE M3TTy4YCHUE

https://m.edso0.ru/J710TLFCO

50

OTKpBITHE PaIMOAKTUBHOCTH.
OmnsiThl Pesepdopaa o
OIPEIENICHUIO COCTaBa
PAAOAKTHUBHOI'O U3TYUCHUSA

https://m.edsoo.ru/TSJFUU3TP
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51

CgoiicTBa anbda-, 6era-, ramma-
u3nydeHus. Bnusaue
PaMOaKTUBHOCTH Ha )KHBBIC
OpTaHU3MBI

https://m.edsoo.ru/UOIRQS0Z5

52

OTKpbITHE IPOTOHA U HEUTPOHA.
W3oronsl. Anbda-pacnas.
DNEKTPOHHBIA U TO3UTPOHHBIN
Oera-pacnaj. ['aMma-u3nyuenue

https://m.edsoo.ru/H2XIHOG3E

53

DHeprus CBsI3U HYKJIOHOB B sAJIpe.
S nepnbie peakuuu. SnepHbIin
peaktop. [Ipobnemsr,
MEPCIIEKTUBBI, SKOJIOTMYECKHUE
ACIIEKTHI SIACPHON IHEPIETUKHU

https://m.edsoo.ru/CFJYJSSIG

54

DJleMEHTapHbIE YaCTULIBI.
OTkpbITHE TO3UTPOHA. METO BT
HaAOJIOICHUS ¥ PETUCTPAIHH
3JeMeHTapHbIX yactull. Kpyribrit
cron «DyHaaMeHTanbHbIE
B3aUMOJEHCTBUA. EMMHCTBO
(hu3HUecKOil KapTUHBI MUPA

https://m.edso00.ru/SUC62U40A

55

Otansl pa3BUTHS aCTPOHOMUHU.
[TpuxknagHoe u
MHPOBO33pEHYECKOE 3HAYCHHE
actpoHomuu. Bun 38€31HOrO
HebOa. Co3Be3nus, sipKue 3BE3/1bl,
IIJIAHETHI, UX BUAMMOE
nsuxeHue. ColHeyHasl cucreMa

https://m.edso00.ru/5PXS219VY

56

Comune. CorHeyHast aKTUBHOCTb.
Ncrounuk sneprun ConHua u

https://m.edsoo0.ru/1JZR54JA0
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3BE3

57

3BE3/1bI, UX OCHOBHBIC
XapaKTEePUCTUKHU. 3BE3IBI
TJIAaBHOM MOCIICI0BATEILHOCTH.
Buytpennee crpoenue 3BE311. 1
CoBpeMeHHbIE TPEACTaBICHHS O
IMPOUCXOKACHUHN 1 3BOJTIOIUN
ConHua u 3B€311

https://m.eds00.ru/GGD3W74Z0

58

Mnineunsiii [1yrs — Hama
I'anaktuka. [Tonoxenue u
nemwxkenne ConHna B ['amakTuke. 1
lNanaktuku. YE€pHbIe IBIPHI B
sIApax TaJlaKTUK

https://m.edsoo.ru/L2U4S1HU2

59

Bcenennas. PazOeranne
rajgaktuk. Teopust bonbiioro
B3pbIBA. PEIMKTOBOE U3IIydeHHE.
MertaranakTuka

https://m.edsoo.ru/9IWRLVWNN

60

Hepermennsie npo0ieMsl
aCTPOHOMHHU

https://m.edsoo.ru/LJIHNL2MCF

61

I'onoBast KoHTpoOJBbHAS paboTa
(Tect)

https://m.edso0.ru/TXTTCT488

62

O6oOmaromuii ypok. Pois
(U3MKH U aCTPOHOMUH B
9KOHOMHUYECKOMH,
TEXHOJOIrMYeCKOH, COIUaTLHON
1 ITHYECKOH chepax
JIeITEILHOCTH YeJIOBEKa

https://m.edsoo.ru/\WNJ5CRXYD

63

O6o06maromuit ypok. Poib u

1
MeCTO (PM3UKHU U aCTPOHOMHI B

https://m.edsoo.ru/2PFPB28UF

[OKYMEHT MOAMWUCAH 3JTEKTPOHHOWN NOANMUCHIO

MYHMLUWNAJIbHOE BIOKETHOE OBLLEOBPA3OBATE/IbHOE
YYPEXXAEHUE "JIMLIEN N24 "MHOIOMPO®WUJIbHbIN", MnaTtoHoBa BaneHTnHa
HukonaesHa, AVNPEKTOP

17.09.26 10:13
(MSK)

CepTudukat 860694586A78DA4A7B19A4EB45D7822E



https://m.edsoo.ru/GGD3W74Z0
https://m.edsoo.ru/L2U4S1HU2
https://m.edsoo.ru/9IWRLVWNN
https://m.edsoo.ru/LJHNL2MCF
https://m.edsoo.ru/TXTTCT488
https://m.edsoo.ru/WNJ5CRXYD
https://m.edsoo.ru/2PFPB28UF

COBPEMECHHOW HaYyYHOU KapTHHE
Mupa

64

O6o6matomuit ypok. Ponb
¢u3nueckoil Teopuu B
(hopMuUpOBaHUYU TIPECTABICHUN
0 (hU3MUECKON KapTHHE MUPA

https://m.edsoo.ru/Y29SVPCVR

65

O6o0maromuit ypok. Mecto
(bu3MUECKOit KapTUHBI MUPA B
o0IIeM psiy COBPEMEHHBIX 1
€CTECTBEHHO-HayYHBIX
MPEJICTABIICHUH O MPUPOJIE

https://m.edsoo.ru/LKNUIKHZH

66

Pe3epBHbIil ypok. MarHuTHOE
rosie. DJIEKTpOMarHuTHas 1

WHIYKIHS

https://m.edsoo.ru/EVMFIQTP6

67

PesepBHblil ypok. OnTuka.
OCHOBBI ClIeIIMaTILHON TEOPUHU 1
OTHOCUTEIBLHOCTH

https://m.edsoo.ru/ES5ABJRKSL

68

Pesepnsiii ypok. KBanToBas
¢u3nka. DIeMEeHTbl aCTPOHOMHH 1
1 acTpoU3UKH

https://m.edsoo.ru/RARQLVO2]

OBIIEE KOJIMYECTBO YACOB I10
IMPOI'PAMME

68 4 7

[IOKYMEHT MOAMUCAH 3JTEKTPOHHON NOANUCHIO

MYHMLUWNAJIbHOE BIOKETHOE OBLLEOBPA3OBATE/IbHOE
YYPEXXAEHUE "JIMLIEN N24 "MHOIOMPO®WUJIbHbIN", MnaTtoHoBa BaneHTnHa
HukonaesHa, AVNPEKTOP

17.09.26 10:13
(MSK)

CepTudukat 860694586A78DA4A7B19A4EB45D7822E



https://m.edsoo.ru/Y29SVPCVR
https://m.edsoo.ru/LKNUIKHZH
https://m.edsoo.ru/EVMFIQTP6
https://m.edsoo.ru/E5ABJRK8L
https://m.edsoo.ru/RARQLVO2J

IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KJJACC

Kon
IIpoBepsiemble MpeaMeTHbIE Pe3yJbTATHI OCBOCHUS OCHOBHOM
NPoBePSIEMOro

00pa30BaTeILHON MPOrPaMMBbI CPeTHEro 001ero 00pa3oBaHusi
pe3yJbTaTa

JleMOHCTpUpOBaTh Ha MpUMEpax poJib M MecTo (HU3UKH B
101 (hopMHUpOBaHUHM COBPEMEHHON HAyYHOW KapTHHBI MHpPA, B Pa3BUTUHU
COBPEMEHHOM TEXHUKH M TEXHOJIOTUM, B MPAKTUYECKOU JESITEIBHOCTH

mronei

Y4uTBHIBaTh TPAHULIBI IPUMEHEHHUS U3YYEHHBIX (QU3NYECKUX MOJECTCH:
MaTepuajgbHas TOYKa, MHEpIHaJbHas cHCTeMa OTcuéra, abCOIIOTHO
10.2 TBEPJIOE TEJO, UACAIBHBINA ra3; MOJEIN CTPOCHUS ra30B, )KUAKOCTEH U
TBEPABIX TEJ, TOYEYHBIM JJIEKTPUYECKUN 3aps] — I[pPU PpELICHUU

(bu3nyuecKux 3aaa4

Pacnio3naBate pusnueckue siBieHUs (MPOIECCH) U OOBACHIATH UX HA
OCHOBE 3aKOHOB MEXaHHMKH, MOJEKYJISPHO-KMHETHUYECKOW Teopuun
CTpOEHHUS BEIIECTBA U  JJIEKTPOJUHAMUKH: PpPABHOMEpPHOE H
PaBHOYCKOpPEHHOE MNPSMOJIMHENHOE ABM)KEHHE, CBOOOIHOE MajJeHHe
Tel, ABW)KEHHE IO OKPYKHOCTHU, WMHEpLUs, B3aUMOJCICTBUE Te;
103 muhdy3us, OpPOYHOBCKOE JBW)KEHHE, CTPOCHHE JKUJIKOCTEH W
' TBEPABIX  TeJN, W3MEHEHHMe o0béMa Tel TpH  HarpeBaHUU
(oxmaxkJieHuun), TEIMIOBOE paBHOBECHE, MCIapeHHe, KOHICHCAallus,
IUIaBJICHUE, KpUCTAUIM3alus, KUIIEHHWE, BJIAXHOCTh BO3/YyXa,
MOBBIIICHUE JIaBJICHUS T'a3a MPU €ro HarpEeBaHUU B 3aKPHITOM COCYIIE,
CBS3b MEXJY IapaMeTpaMd COCTOSHUSI Tra3a B H30IMpoIeccax;

SJICKTpU3alus TECI, BSaHMOﬂeﬁCTBHC 3apsaa0B

OnuceiBaTh MEXaHWYECKOE JIBUWKECHUE, HCIONB3Ys (U3UYECKHe
BEJIMYUHBL: KOOPJMHATA, IIyTh, IIEPEMEIICHUE, CKOPOCTh, YCKOPEHUE,
Macca Tejla, CHJIa, HMIYIbC Telda, KUHETHYECKas DJHEprusd,
10.4 NOTEHLMalbHAsl DJHEpPIrusi, MeEXaHWdeckas pabora, MeXaHHWYecKas
' MOIIHOCTb; TIPY ONUCAHUH MPABUIILHO TPAKTOBATh (PU3UUECKUIN CMBICIT
UCIOJb3YEMBIX BEIUYMH, MX OOO3HAUEHUS W €IMHUIBI, HAXOAWUTh
(bopMyIbl, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEITHMUUHY C IPYTUMHU

BEIN4YMHaMU

10.5 OnuceBaTh HU3YUYCHHBIC TCIIJIOBBIC CBOMCTBA TEI W TEIUIOBLIC
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SBJICHUS, UCNONb3ys (U3NYECKUE BEIMYMHBI: JaBlEeHHE Trasa,
TEeMIlepaTypa, CpEIHssl KHUHETHYeCKas DSHEPrus XaOTUYECKOIo
IBUKEHHMS MOJIEKYJ, CpPEIHEKBaJIpaTHU4Has CKOPOCTb MOJIEKYJ,
KOJIMYECTBO  TEIJIOThI, BHYTPEHHssI dHeprus, pabora rasa,
KO3(pUIMEHT TMOJIE3HOI0 JEeHCTBHS TEMJIOBOrO JBHUraTeNs; INpHU
OIUCAaHUH IPaBHJIBHO TPaKTOBATh buznueckuit CMBICII
UCTOJb3YEMBbIX BEIUYMH, MX OOO3HAUEHUs M E€IUHMIBI, HAXOAMUThb
(b opMyIIbl, CBA3BIBAIOIIME JAHHYIO (PU3MUECKYIO BETUUYHUHY C APYTUMHU

BCINYHUHaAM

OnunceiBaTh  W3Y4EHHBIE DJIEKTPUYECKHE CBOMCTBA BEIIECTBA U
AJIEKTpUYECKHE  SIBIEHUS  (IIPOLIECChI), HUCHONb3yd  (U3HUECKUe
BEIMYUHBI:  DJIEKTPUYECKMH  3apsAl,  DJEKTpUUYecKoe  Ioje,
10.6 HAIpsDKEHHOCTh  TI0JIS, IOTEHLMAJN, PAa3sHOCTh IOTEHIHUAJIOB; IpU
' OIIMCAHUU IPABUJIBHO TPAKTOBATh (PU3MUECKUI CMBICI MCIIOIb3YyEMbIX
BEJIMYMH, WX OOO3HAUEHHS M €IWHUIbI, YKa3blBaTb (QOPMYIIBL,
CBS3BIBAIOIME JIaHHYIO  (U3MYECKYI0 BEIMYUHY C  JIPYTUMH

BEINYNHaMN

aHAJIM3UpOBaTh (U3MYECKHE TMPOLEeCChl U SBIEHHS, HCHOIb3Ys
¢u3nyeckre 3aKOHbl M MPUHIUIBL: 3aKOH BCEMUPHOTO Tsrorenus, |, 11
u |1l 3axonbl HproTOHA, 3aKOH COXpaHEHHMsS MEXaHWYECKOH 3Hepruw,
3aKOH COXPAaHEHUs UMITYJIbCa, PUHIUI CYNEPIIO3ULIUNA CUJI, TPUHLINII
paBHOIpaBUsl MHEPLUUAIBHBIX CHUCTEM  OTCYETA;  MOJEKYJSIPHO-
10.7 KHMHETUYECKYI0 TEOPUIO CTPOEHUS BEIECTBA, ra30BbIC 3aKOHbI, CBA3b
CpeOHEN KMHETUYECKOW HSHEPruu TEIUIOBOIO JIBMIKEHUS MOJEKYI C
aOCONIOTHOM TeMIepaTypoH, MEpBBbIH 3aKOH TEPMOAWHAMMKH; 3aKOH
COXpaHEHHUsl JJIEKTPUYECKOro 3apsna, 3akoH KynoHa; mpu 3ToM
pa3nnyath CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKoe

BBIPQ)KEHUE U YCIOBUS (TPaHUIIbl, 0071aCTH) IPUMEHUMOCTH

OOBACHATP OCHOBHBIE NIPUHLMIIBI JIEHCTBUS MalllMH, MNPUOOPOB U
10.8 TEXHUYECKUX YCTPOMCTB; pa3iuyaTh yCIOBUS UX 0O€30MacHOro

HCIIOJIB30BAaHUS B HOBCC,HHGBHOP'I KHU3HHU

BBIOTHATE AKCIIEPUMEHTHI TI0 UCCIIEI0BAaHUIO0 (PU3NYECKHUX SBICHUN U
MIPOLIECCOB C UCITIOJIB30BAHUEM MPSMBIX U KOCBEHHBIX U3MEPEHU; MpU
10.9 3ToM (hopMmynHpoBaTh MpodiemMy (3amady) U THIOTE3y Yy4eOHOTo
DKCIIEPUMEHTa,  cOOMpaTh  yCTaHOBKY W3  TPEUIOKEHHOIO

000pyOBaHUs, IPOBOIUTH OMBIT U (HOPMYIHUPOBATH BHIBOBI

OCYHI@CTBJ'ISITI) nNpsAMbI€E W KOCBCHHBIC HN3MCPCHHUA (1)H3H‘-I€CKI/IX

10.10

BEJIMYMH; MPU 3TOM BHIOMpATh ONTHUMAJbHBIM CIOCOO H3MEpEeHUs U
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HCIIOJBb30BAaTh U3BCCTHBIC MCTOAbI OLICHKH HOFpCH.IHOCT@fI H3MepeHHﬁ

HccnenoBarh 3aBUCUMOCTH MEXJy (PU3MYECKMMH BEJIMYMHAMH C
WCIIONB30BAaHUEM TMPSMBIX HM3MEPEHUH; TPU 3TOM KOHCTPYUPOBATH
10.11 YCTAHOBKY, (DHKCHpPOBaTh pPE3YJIbTAThl IMOJYYEHHOW 3aBHCHMOCTH
(UBUYECKUX BEIMYMH B BUJE TaOIUIl U TpaduKOB, JE/IaTh BHIBOIBI 11O

pe3yapTaTam UCCIe10BaHuUs

CobOnromath mpaBuia  0€30MacHOrO  TpyAda MpH  MPOBEACHUU
10.12 UCCIIEIOBAaHUM B  paMKax ydeOHOro OJKCHepUMEHTa, Yy4eOHO-
MCCIIE0BATENBCKOM U MPOEKTHOM JAESATEIbHOCTU C HCIIOJIb30BAaHUEM

U3MEPUTENIBHBIX YCTPOUCTB U J1a00paTOpHOro 000py10BaHUs

Pemate pacuéTHple 3a1aud C SIBHO 33JIaHHON (DPM3MYECKON MOJENBIO,
UCTIONB3ysl (pU3MUECKHE 3aKOHBI W TPHHIMIIBI, HA OCHOBE aHAJIN3a
10.13 yCIOBUSL  3aJa4d  BbIOMpaTh  (DU3MUECKYI0 MOJENb, BBIICIATH
' ¢u3nueckue BeNUYUHBI U (HOPMYJIbl, HEOOXOAUMBIE JUIsl €€ pelleHus,
IIPOBOAUTDH PACUETH M OLIEHUBATh PEAIbHOCTh MOJYYEHHOI O 3HAUEHUS

(U3HYECKON BETHIMHBI

Pemate  kadyecTBEHHBIE ~ 3a7ayd:  BBICTPaMBaTh  JIOTMYECKH
10.14 HEMPOTUBOPEUNBYIO LIEMOYKY PACCYXJEHUH C ONOpPOH Ha M3y4YECHHBIE

3daKOHBbI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘leCKI/Ie SABJICHUA

Hcnonb3oBaTh TpU  peUIEHWH y4eOHBIX 3a7ad  COBPEMEHHBIC
WH(POPMALMOHHBIE TEXHOJNOTUU JUISL TIOWCKA, CTPYKTYpUPOBAHMUS,
10.15 WHTEPIPETAlMA M TPEICTABICHUS y4eOHOW M HAyIHO-TIOMYJSPHOM
nHPOPMAaIIUH, TIOXYYEHHONH W3 Pa3IMYHBIX MCTOYHUKOB; KPUTUYECKU

aHAIM3HUPOBATH IOJTy4aeMyt0o HHPOPMALHIO

[TpuBOAMTE TpUMEpHI BKJIaJa POCCHHCKHX M 3apyOeKHBIX YUEHBIX-
10.16 (GU3MKOB B pa3BUTHE HAYKU, OOBACHEHHE IPOLIECCOB OKPYKAIOIIETO

MHUpa, B pa3BUTUC TCXHUKU U TEXHOJIOT U

Hcnonb30BaTh TEOpETUYECKUE 3HAHUS 1O (DU3MKE B IMOBCEIHEBHOU
1017 KHU3HU JUTsl o0ecTieueHus: 0€30MacHOCTH TIPH OOpaIeHUH ¢ MPUOOpaMu

U TEXHUYECKUMH YCTPOWCTBAMM, M1 COXPaHEHUs 310pPOBbI H

COOJTFO/ICHHSI HOPM 3KOJIOTMYECKOT0 MIOBEJICHUSI B OKPY)KAIOIIEH cpefie

Paborarh B rpymme ¢ BBITOJTHCHHEM Pa3IMYHBIX COIHMAIBHBIX POJICH,
IUIAHUPOBATh  PabOTy  TPYNIbl, PANUOHAIBHO  PaCHpeleiIsaTh
10.18 00SI3aHHOCTH W TUIAHUPOBATh JACATEIBHOCTb B HECTAHIAPTHBIX

CUTyanudax, aJICKBATHO OLCHUBATL BKJIAJ KaXKIOTO0 M3 YYACTHHUKOB

TPYNIBI B pelIeHNE paccMaTpruBaeMoi MpoOIeMsl
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11 KIIACC

Kon
IIpoBepsiemble MpeaAMeTHbIE Pe3YJbTATHI OCBOEHHSI OCHOBHOI

NPOBEPSIEMOT 0 .
00pa30BaTe/ILHOI MPOrPaMMBbI CpeTHero 0011ero odpa3oBaHust

pe3yjabTarTa

JleMOHCTpUpOBaTb Ha TMpUMEpax poidb M MecTo (U3HKU B
11 (GbopMUpPOBaHNN COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHOW TEXHUKH U TEXHOJIOTUH, B IPAKTUYECKON NIEATEIbHOCTH

.]'IIOI[GfI, OECJIOCTHOCTb U CANHCTBO (1)I/ISI/I‘ICCKOI>'I KapTHUHBI MHpPa

VY4YuTBIBaTh TPAHUIIBI IPUMEHEHUS! U3yYCHHBIX (U3UYECKUX MOJICTICH:
11.2 TOYEUYHBIN JJIEKTPUYECKUM 3apsil, sAepHas MOZEIb aTOMA, HYKIIOHHAs

MOJIeNTb aTOMHOTO sI/Ipa MPH PEeLIeHUH PU3NIECKUX 3a/1a4

PacnioznaBaTh (u3uveckue sBJICHHs (MPOIECChI) U OOBICHATH UX Ha
OCHOBE 3aKOHOB  OJICKTPOJWHAMHKM W  KBaHTOBOH  (DM3HKH:
AJIEKTPHYECKass TPOBOJUMOCTh, TEIUIOBOE, CBETOBOE, XHMHYECKOE,
MarHUTHOE  JICHCTBHS  TOKa, B3aMMO/ICHICTBHE MarHuTOB,
AJIEKTPOMAarHUTHAsE WHAYKIWS, JICWCTBUE MArHUTHOTO TIONS HA
113 NPOBOJHUK C TOKOM U JBHKYIIUHCS 3apsij, SJICKTPOMAarHUTHBIC
' KoJIeOaHUsT M BOJIHBI, TPSIMOJMHEHHOE pacIpOCTPaHEHUE CBETa,
OTpaXCHHEe,  TpelIoMIIeHHe, HUHTeppepeHuus, audpakuus U
MOJISIpU3aIusl CBETa, JUCHEepCUsi cBeTa, (OTOodIeKTpudeckuid 3dpdekt
(bororddexT), cBeTOBOEC MaBICHHUE, BO3HUKHOBEHHE JIMHEHYATOTO
CIIEKTpa aroMa BOJOPONA, €CTECTBEHHAas ©  HMCKYCCTBEHHAs

PadrnOaAKTUBHOCTD

OnuceiBaTh  M3y4EHHBIE CBOMCTBA  BElIeCTBA  (IJIEKTPUYECKHE,
MarHuTHBIE, ONTHYECKUE, DJIEKTPUUYECKYIO MPOBOJAUMOCTh Pa3IUYHBIX
Cpell) U DJICKTPOMArHUTHBIE SIBJIEHUS] (TPOIECCHI), HCIOJIB3Ys
¢du3nuecKkue BENUYHMHBL:  JJICKTPUYCCKUN  3aps], CHJIa  TOKa,
ANEKTPUYECKOE  HANpPSOIKEHUE,  DJIEKTPUYECKOE  CONPOTHUBIICHUE,
pazHocTh moteHiuanoB, DJIC, pabora TOka, WHAYKUHUS MarHUTHOTO
114 oy, cwia Awmmepa, cuna JlopeHna, HMHIYKTHUBHOCTb KAaTYIIKH,
' SHEPTHs JIEKTPUUECKOr0 M MArHUTHOI'O TOJIeH, MEepUoa M 4YacToTa
kosiebaHuil B Kosie0aTeIbHOM KOHTYpE, 3aps]l U CHJIa TOKA B Ipoliecce
rapMOHUYECKUX 3JIEKTPOMArHUTHBIX KoJIeOaHuH, ¢dokycHoe
paccTOsIHUE W ONTHYECKas Cuja JIMH3bI; TMPU OMHCAHUU TPaBUIBHO

TPAKTOBAThH (1)I/ISI/I‘~IGCKPII\/JI CMBICJI  HMCIIOJIB3YCMbIX  BCJIWYHMH, HX

00O3HAaYEeHHsT W €OUHHIBI;, YKa3blBaTh (OPMYIBI, CBS3BIBAIOIINE

TaHHYIO (PU3MUYECKYIO BEIUYHHY C JPYTUMH BETHYNHAMH
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OnuceiBaTh HN3Y4YCHHBIC KBAHTOBBIC SIBJICHUA U IMPOLCCCHI, UCIIOJIb3Y
(I)I/ISI/ILIGCKI/IC BCIIMYUHBI: CKOPOCTH 3JICKTPOMArHUTHBIX BOJIH, IJIMHA
BOJIHBI M YaCTOTa CBCTA, SHECPrusl U HUMIIYJbBC (I)OTOHa, nepuon
115 nojrypacnaaa, OHEPTHUA CBA3UM ATOMHBIX AACP, MpPU  OIMHMCAHUU
. MMpaBHUJIbHO TPAKTOBATb (I)I/I3I/IHCCKHI>'I CMBICJI HCTTOJIB3YCMbIX BCIIMYUH,
UX 00O03HAYECHUS U CIAWHUIIBI; YKa3bIBATb (I)OpMy.HBI, CBA3BIBAIOIIHC
AaHHYIO (I)I/ISI/ILICCKyIO BCIIMYUHY C APYT'UMHU BCINYUHAMU, BBIUUCIATH

3HA4YCHUC (I)I/ISI/ILICCKOI\/'I BCIIMYHHBI

Ananu3upoBaTh (U3MUECKHE TPOLECChl M SBJIEHUS, HCIONIb3YS
(1)I/I3I/I'-IGCKI/IC 3aKOHBI u IMPUHIMIIBL: 3aKOH OMa, 3aKOHBI
MOCJICIOBATEIFHOTO M TMApPAUICTLHOTO COCIUHEHHS TIPOBOIHHUKOB,
3akoH Jlkoyns — JIeHna, 3aKOH 3JE€KTPOMAarHUTHOW WHAYKIIMH, 3aKOH
MPSIMOJIMHEMHOI0 PaclpoCTpaHEeHHs CBETA, 3aKOHBI OTPAKEHUS CBETA,
116 3aKOHbl ~ IPEJIOMIICHUSI  CBE€Ta, YpaBHEHUWE  OUWHINTEWHA A
' dbororpdexra, 3aKOH COXpaHEHHS DHEPrUH, 3aKOH COXPaHCHHS
HMITYJIbCa, 3aKOH COXPaHEHUs DJJEKTPHYECKOro 3apsja, 3aKoH
COXpaHEHHMS  MacCoOBOIO  4YHCIa, TMOCTyJdaTtel bopa, 3akoH
paAMOaKTHUBHOTO pacmaja; IMpd 3TOM pa3linyaTh CJIOBECHYIO
(GbOopMyIHpPOBKY 3aKOHA, €0 MaTEMaTUYECKOE BBIPAKEHUE U YCIOBUS

(rpaHuIbl, 00JIACTH) TPUMEHUMOCTH

117 Onpenenars HampaBJIEHHE BEKTOpa HWHAYKIMM MAarHUTHOTO I10JIS
IIPOBOJIHMKA C TOKOM, CHJIbI Amriepa u cuibl JIopeHna

118 Ctpouth ¥ ONKHCHIBAaTh HW300pPAKEHHE, CO3/IAaBAEMOE TUIOCKHM
3€pKajgoM, TOHKOHN JTMH30M

BBINONHATE SKCHEPUMEHTHI 110 UCCIIET0BAaHHUIO (PU3NYECKUX SIBICHUIN U
MIPOILIECCOB C UCMOIb30BAHNEM MPSIMBIX U KOCBEHHBIX MU3MEPEHUN; IPU
11.9 3TOM (QopMynupoBaTh MpoOieMy (3agady) W THUIOTE3Yy Yy4eOHOro
SKCIEpUMEHTa,  coOupaTb  YCTaHOBKY U3  IPEAJIOKEHHOTO

o60pyI[013aH1/1;1, MMPOBOAUTH OIIBIT U (pOpMy.TIHpOBaTL BBIBOJbI

OcymiecTBiiTh MpsIMbIE W KOCBEHHbIE HM3MEPEHUS (PU3NYECKHX
11.10 BEJIMYMH; MPU 3TOM BHIOMpATh ONTHUMAJbHBIM CIIOCOO H3MEpEeHUs U

HCITIOJBb30BAaTh U3BCCTHBIC METO/JAbI OLICHKH HOFp@HIHOCTeﬁ I/ISMGPGHI/Iﬁ

HccnenoBath 3aBUCUMOCTH (DU3UYECKUX BEIMYWH C HCIOJIb30BAaHHEM
OpSIMBIX ~ M3MEPEHMU; TIPU STOM KOHCTPYMPOBATh  yCTaHOBKY,
11.11 (buUKCHPOBAaTh pE3yNbTAaThl MONYYEHHOM 3aBHCHUMOCTH (U3UUYECKUX
BEJTMYMH B BHJIE TaOIUIl U TpaUKOB, JIENaTh BBIBOJBI IO pe3yibTaTaM

HUCCICOOBaHUA

11.12 CoOmronate mpaBuiaa 0Oe3omacHOro Tpylda TMpU  MTPOBEICHUU
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HCCIeNOBAaHUNA B paMKax yqe6H0ro 9KCIICPUMCHTA, Y'-IC6HO-
HCCIed0BATEIbCKON U HpOeKTHOﬁ ACATCIBHOCTHU C HMCIIOJIb30BaAHHUCM

U3MEpUTENIbHBIX YCTPOICTB U 1a00paToOpHOTro 000py 0BaHUS

Pemate pacuérHple 3amauu ¢ SIBHO 3aJlaHHOM (DU3UYECKON MOJEIBIO,
UCHONB3Ysl (PU3MYECKHE 3aKOHbl M TNPUHIUIBI, HA OCHOBE aHalM3a
1113 yCIOBUSL  3aJa4d  BbIOMpaTh  (U3MYUECKYI0 MOJENb, BBIICIATH
' ¢u3nueckue BeNUYUHBI U (HOPMYJIbl, HEOOXOAUMBIE JUIsl €€ pelleHus,
IIPOBOAUTDH PACUETHl U OLIEHUBATh PEAIbHOCTh MOJYYEHHOI O 3HAYEHHUS

(hU3UIECKON BEITMUNHBI

Pemate  kauecTBEHHBbIE ~ 3a7ayd:  BBICTPAaMBaTh  JIOTHUYECKH
11.14 HENPOTUBOPEUYMBYIO LIENIOYKY PACCYKIACHHI C ONOpPOM Ha M3y4EHHBIE

3dKOHBI, 3dKOHOMEPHOCTHU U (1)I/I3I/I‘IGCKI/IC SAIBJICHUA

Wcnonp3oBaTh MpU  pelIEeHUH y4yeOHBIX 3aJad  COBpPEMEHHBIE
MH(OPMAIIMOHHBIE TEXHOJIOTMM JUIsl TOMCKA, CTPYKTYpUPOBAHUSA,
11.15 WHTEPIPETAlMA M TPEJCTABICHUS y4eOHOW M HAyIHO-TIOMYJISPHOM
nHGOPMAIINH, TIOTYYEHHONH W3 Pa3IMYHBIX MCTOYHUKOB, KPUTHYECCKU

aHAIM3UPOBATh MOIy4aeMyr0 HH(pOpMaIIIO

OOBSICHATh TPUHIIMIIBI JCUCTBUS MAIIWH, MPUOOPOB M TEXHUYECKHUX
11.16 YCTPOMCTB; pa3iuuaTh YCIOBUS HMX O€30MaCHOTrO HCIOJIIb30BAHUS B

HOBCC,I[HCBHOﬁ KHN3HHU

[TpuBOANTE TpUMEPHI BKJIAAa POCCHUCKUX M 3apyOekHBIX YUEHBIX-
11.17 (U3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIECCOB OKPYIKAIOIIETO

MHpa, B Pa3BUTUC TCXHUKHU U TEXHOJIOTHH

Hcnonb3oBaTh TEOpETUYECKUE 3HAHUS TO (DU3MKE B TOBCEIHEBHOW
11.18 YKU3HM I o0ecriedeHus: 0€30MMacHOCTH MPU OOpaIleHHH ¢ MpudopamMu
U TEXHUYECKUMH YCTPOMCTBAMH, JUIS COXPAHCHUS 3I0pOBbS H

CO6J'IIO,Z[€HI/I$I HOPM 3KOJOIrH4€CKOro rmoBCACHUs B 01<py>1<a10mel“4 cpeac

Paborars B rpynmne C BBIIOJIHEHHEM DPA3IMYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBaTh ~ pabOTy  TPYyNIbl,  PAlUOHAIBHO  PACHpPEACNATh
11.19 O0SI3aHHOCTM M IUIAHUPOBATH JIEATEIBHOCTh B  HECTaHIAAPTHBIX

CUTyalluAX, aJACKBATHO OLCHMBATH BKJAJ KaXIOIO M3 YYAaCTHHUKOB

IPYIIIBI B PELLICHHE PACCMaTPUBAEMOM MPOOIJIEMBI
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ITPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon Kox nposepsiemoro

IIpoBepsiemble 31eMeHTHI COIePKAHUS
pa3aena JJIeMeHTa

OU3NKA 1 METOIbI HAYYHOI'O [IO3HAHW A

®usuka — Hayka o npupoxe. HayuHnsle
11 METO/bI ITO3HAHUs OKpy:Karouero mupa. Pois
JKCIEPMMEHTa M TEOpHMM B  IIpoLecce

MTO3HAHUS NPUPObL. DKCIIEPUMEHT B (PU3UKE

MopnenupoBaare (QU3NYECKUX SBICHUNH U
1 nponeccoB. Hayunsie runoressl. Ouznueckue
3aKOHBI U TEOpPUU. ['paHUIBl NPUMEHUMOCTHU
12 buznueckux 3aKOHOB. [IpuHnmn
' coorBercTBUs. Ponmb ©W MecTo (U3HKH B
dhopMupoBaHUU COBPEMEHHOM HAaY4YHOMI
KApTUHBI Mupa, B MIPaKTUYECKON

NESITENILHOCTH JIIOJIEN
2 MEXAHHUKA
KMHEMATHUKA

Mexannueckoe aBuxeHue. OTHOCUTEIBHOCTD
211 MeEXaHUYeCcKoro aBrkenus. Cucrema orcyéra.

Tpaexropus

[Tepemenienne, cKOpocTh (CpemHsisE CKOpPOCTb,
MTHOBEHHAasi  CKOPOCTb) W YCKOpEHHUE
21 2.1.2 MaTepuaibHOM TOYKU, UX IMPOEKIHH Ha OCU
. CHCTEMBI KOOpJIMHAT. Crnoxenue

MIEPEMELIECHUI U CII0KEHUE CKOPOCTEN

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MPSMOJIMHEUHOE JIBUKCHUE. ['paduku
2.1.3 3aBUCHUMOCTH KOOpAMHAT, CKOpOCTH,
YCKOpEHUs, nyTH u nepeMenIeHUs

MaTepuaibHON TOYKU OT BpEMEHU
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214 CBoOoaHOE nasieHne. Y CKopeHue CBOOOIHOTO

HaacHus

KpuBonuneitnoe paBuxkeHue. PaBHOMepHOe
IBUKEHME  MaTepUaJIbHOM  TOYKH IO
2.15 OKPYKHOCTH. YTJIOBasg CKOpPOCTb, JIMHEHHas
CKOPOCTb. [Tepuon u 4acToTa.

I{eHTpOCTpEeMUTENBHOE YCKOPEHHE

Texunuueckue YCTpOICTBA: CIIUJIOMETP,
2.1.6 JBIDKEHUE CHAps/IOB, IIEMHBIE W PEMCHHBIC

nepeaavn

[IpakTnueckue paboTHI. N3mepenne
MTHOBEHHOMU CKOPOCTH. Uccnenosanue
COOTHOIICHUS] MEXKIY MYyTSIMH, TPOUIEHHBIMU
TEJIOM  3a  TIOCIEOBAaTEIbHBIE  pPaBHBIC
2.1.7 MIPOMEKYTKH BPEMEHHU TIPH PAaBHOYCKOPEHHOM
JBUKEHUU C HAayalbHOW CKOPOCTHIO, PaBHOMU
HyI0. V3yuyeHne ABUKEHUS IIapUKa B BSI3KOU
KUIKOCTH. M3yueHue  ABMKEHUS  Teia,

OpOIIIEHHOT'0 TOPU30HTAIILHO

TMHAMUKA

[Tpunumn OTHOCHUTEIIbHOCTH lamues.
2.2.1 IlepBriii 3akoH HbroToHa. HMHepuuanbHble

CHUCTEMEBI OTCUETA

292 Macca tena. Cuna. [lpuHuun cynepno3unuu

CUll

Bropoii 3akoH HproTOHa 11 MaTepualbHOU
TOYKM B MHEPLUUAIBHOW CHUCTEME OTCUETA
2.2 2.2.3 .
(UCO). Tperunii 3akon Hprlotona mus

MAaTCPUAJIBbHBIX TOUYCK

994 3aKoH BCEMUPHOTO TATOTeHHs. CHiia TSKECTH.
[TepBast kocmuyeckas ckopocThb. Bec Tena

2.2.5 Cuna ynpyroctu. 3akoH ['yka

Cuna tpenus. Cyxoe tpenue. Cuna TpeHus

2.2.6 CKOJBKEHUST W CUJla  TPEHUsT  IOKOS.

Koaddumuent tpenns. Cuna conpoTUBIECHUS

[IOKYMEHT NMOAMWCAH 3/TEKTPOHHOW NMOAMMUCHIO
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IIpH ABUKCHUHU TCJIa B J KUJAKOCTHU UJIU Ir'a3eC

2.2.7

HOCTyrIaTCJ'IBHOG " BpallaTCJIbHOC IBHXCHUC

a0COIIOTHO TBépI[OFO TCI1a

2.2.8

MOMEHT CHJIBI OTHOCHUTEIBHO OCH BpPAIICHUS.
[Tnedo cuitbl. YCIIOBUS paBHOBECHS TBEPIOTO
Tena B 1ICO

2.2.9

TexHuueckue  yCcTpoOMCTBA:  MOJUIMITHUKH,

ABHUKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[IpakTuueckue pabotel. M3ydeHue ABUKEHUS
Opycka 1O HaKJIOHHOM IUIOCKOCTH TOJ
NeICTBUEM HECKOJIbKMX cui. MccrnenoBaHue
3aBUCUMOCTH CHJI YIIPYTrOCTH, BO3HHKAIOIIHUX
B jaedhopMupyeMoOl MNpYyKHHE U PE3UHOBOM
oOpasnie, OT BEIMYUHBI UX JAedopMaluu.

Uccnenoanue ycnoBuii paBHOBECHS TBEPIOTO

TCJIa, UMCIOIIECTO OCh BpalllCHUA

2.3

3AKOHBI COXPAHEHNA B MEXAHUKE

2.3.1

Nmnynbc maTepuanbHOM TOYKH, CHUCTEMBI
MaTepuaibHBIX To4yeK. MMmynbc cuiabl u

HU3MCHCHUC UMITYJIbCA TCJIa

2.3.2

3akoH coxpaHenuss wumnyiasca B HCO.

PeakTnBHOE IBMKEHHE

2.3.3

Pabora cuiiet

234

MoOMmHOCTE CHIIBI

2.35

Kunernueckas OHEPIrua MaTepHaHLHOﬁ TOYKH.

TeopeMa 0 KHHETHYECKON YHEPTUH

2.3.6

ITorennuansHas dHeprusa. [loreHumanbHas
JHEPIus YIIpyro nedOopMHUPOBAHHON
npykuHbl. IloreHnumanpHas dHeprus Tena

BOJIM3U TTOBEPXHOCTH 3eMIIN

2.3.7

HOTGHIII/IaJIBHHe 1N HCIIOTCHUHAJIBHBIC CHUIIBI.
CBi13p pa6OTBI HCIIOTCHIOHUAJIBHBIX CHJI C

HU3MCHCHUECM MeXaHHYeCKOMn OQHCPIuu

CUCTEMBI TCII. 3aKkoH COXpPAaHCHUA

[IOKYMEHT NMOAMWCAH 3/TEKTPOHHOW NMOAMMUCHIO
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MEXaHUYECKOM OHCPIrun

2.3.8 Yrpyrue u Heynpyrue CTOIKHOBEHUS

239 TexHu4eckue yCTpONCTBA: ABUKEHUE DPAKeT,
BOJIOMET, KOIEP, MPYKUHHBINA TUCTOJIET

IIpakTnueckue paborsl. M3yueHue cBs3U
9310 CKOpOCTEH Tel MpH HEympyroM yaape.
HccnenoBanue cBsi3u  pabOTBl  CHJIBI €

U3MEHEHUEM MEXaHUYECKON SHEPTUHU Teja
3 MOJIEKYJIAPHAS ®U3NKA U TEPMOJIMHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUM

OcHoBHbIE MIOJIO’KEHUS MOJIEKYJIIPHO-
311 KMHETUYECKON TEOPUH. bpoyHoBckoe
nsukenue. udoysus. Xapakrep ABHKEHUS U

B3aMMOJEHCTBUS YaCTHIl BEIIECTBA

Mopgenu CTpoeHHMs Ta30B, XKUAKOCTEH U
3.1.2 TBEPABIX Tel H  OOBSICHCHHE  CBOWCTB

BCIICCTBA HA OCHOBC OTHUX MOI[CJ'ICI71

313 Macca wMonekyn. KommyecTtBo BemniecTsa.
[TocTosinHas ABorazpo

314 TemmmoBoe paBHOBecue. Temmeparypa u €€
n3Mmepenue. [llkana remneparyp Llenbcus

31 Mogens  uaeanbHoro  raza.  OCHOBHOE
3.15 YpaBHEHUE MOJIEKYJIIPHO-KHHETHYECKON

TCOpUU UACAIIBHOT'O I'a3a

AGcontoTHas TemrepaTypa Kak Mepa cpeaHen
3.1.6 KHHETHYECKOW IHEPTUU TEIUIOBOTO JBMIKEHUS

yactul ra3a. lllkana remnepatyp KensBuna

317 VpaBuenue Kianeitpona — Mengeneesa.
3akoH /lanbTOHa

I"azoBbIe 3aKkoHBI. M30mponeccsl B UACaIbHOM
3.1.8 rase ¢ HOCTOSHHBIM KOJIMYECTBOM BEIIECTBA:

u30TEepMa, U30X0pa, n300apa

319 Texuuueckue YCTpOMCTBA: TEPMOMETD,

O6apomerp
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[Tpaktuyeckue paboTbl. M3mepeHue Macchl
3110 BO3JlyXa B KJIACCHOM KOMHare. MccienoBanue

3aBUCUMOCTHU MCXKAY MapaMETpaMu COCTOSHHA

Pa3pCKECHHOI'O ra3a

OCHOBbBI TEPMOAMHAMUKNU

TepmoauHamMuueckas cuctemMa. BHYyTpeHHSA
3.21 SHEPrusl TEPMOAMHAMUYECKOM CHCTEMBI U

CIOCOOBI €€ N3MEHEHU

3992 KonuuecTBo Temnotel u pabora. BuyrpeHHss
JHEPrus OJHOATOMHOIO UACAIBHOIO rasa

Buapl Temonepenaun: TEMIONPOBOAHOCTb,
323 KOHBEKIMs, H3TyueHue. TermoéMKOoCTh Tena.
VinenpHasg TEIUIOEMKOCTL BelieCcTBa. Pacyér

KOJMYCCTBA TCILIOTHI IIPU TCILIOIICPCIadC

IIepBblil 3aK0H TepMOauHaMUKH. [Ipumenenue

394 IEpBOr0  3aKOHAa  TEPMOJMHAMUKHU K
u3omnpoueccaM. I'paguueckass MHTEpIIpeTaus

paboTsl Taza
3.2

TeruoBble Mamuubl. [lpuHIMIB  AedCTBHS
TeruIoBbIX MammuH. [Ipeobpa3oBanus 3HEpruu
3.25 B TemnoBbIXx MammHaX. Koadduument
nonesHoro  neictBus  (mamee —  KILJ)

termioBoi MamuHbl. [{ukn Kapuo u ero KIT/]

Bropoi 3aKO0H TEPMOJANHAMUKH.
398 HeobpaTumocTh  mpoueccoB B NPHUPOJE.
TemoBsle JIBUTATEIN. DKonoruyeckue

HpO6JICMBI TCIINIOOHCPT CTUKHU

Texanveckue yCTpOWCTBa: JIBUTATENb
3.2.7 BHYTPEHHETO CrOpaHusl, OBITOBOIA

XOJIOAUJIBHUK, KOHAULTUOHED

328 [TpakTuyeckue pabotsl. M3mepenue ynenbHoM

TEIUIOEMKOCTH

ATI'PETATHBIE COCTOAHMA BEILECBA. ®A30BbLIE ITEPEXO/IbI

3.3

3.3.1 [Tapoobpa3zoBanue u koHAeHcalus. Mcmapenue
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MYHULIMNAJIbHOE BIOKETHOE OBLLEOBPA3OBATE/IbHOE 17.09.26 10:13 CepTudukat 860694586A78DA4A7B19A4EB45D7822E
YYPEXXAEHME "JINLIEU N24 "MHOIONMPO®WUJIbHbIN", MNMnaTtoHoBa BaneHTuHa (MSK)
HukonaesHa, AVUPEKTOP




u KUIICHHE. VY nenbHas TEIUI0Ta
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPHI

KHUIICHUA OT JaBJICHUS

3.3.2 AOCOIIOTHAE ¥ OTHOCHUTENIBLHASA BIAXKHOCTH
BO3ayxa. HachllieHHbINH nap

Teépmoe  Teno. Kpucrannnueckue u
333 amopdHble Tenma. AHHM30TPONHUS  CBOWCTB
KpPHUCTaJLJIOB. Kunxue KPHUCTaJLIBL.

COBpeMeHHBIe MaTCpHaJbl

334 [lnaBnenne wu KpuUcCTAIU3aMs. Y AeTbHas
TertoTa rmiasieHus. Cyomumanus

3.35 YpaBHEHHE TEIUIOBOTO OanaHca

TexHu4yeckue yCTpOMCTBA: TUTPOMETP U
T IICUXPOMETP,  KaJOpPUMETP,  TEXHOJIOTHU

IMOJIY4YCHHA COBPEMCHHBIX MAaTCPUAIOB, B TOM

YUCJIC HAHOMATCPHUAJIOB, U HAHOTCXHOJIOI'UH

337 [IpaxTrueckue paboTHI. N3mepenune

BJIQXKHOCTH BO3]1yXa
4 OJIEKTPOAMHAMUKA
OJIEKTPOCTATHUKA

411 DnekTpu3anus Tei. DJIeKTpudeckuit 3aps. [[Ba
o BUJIA SJIEKTPUUYECKUX 3apsIIOB

419 [IpoBoHUKY, JTUDJIEKTPUKU u
o MIOJIYIIPOBOJHUKH

4.1.3 3aKOH COXpaHEHUs AIEKTPUIECKOTO0 3apsiaa

414 B3aumopeiicrBue 3apsaaoB. 3akoH Kynona

4.1 DneKTpuyeckoe  IMole. Hanpsox€HHOCTD

415 3JIEKTPUYECKOT O TOJISL. [TpuHUn
cynepno3uuuu.  JIMHUM ~ HanpsHKEHHOCTH

SJICKTPHUYCCKOTO ITOJIA

416 PabGora cunm  SIEKTPOCTATUYECKOTO  MOJIS.
Iloreniman. Pa3zHocTh moTEeHIIMATIOB

HpOBO,ZLHI/IKI/I U JUIJICKTPHUKKU B IMOCTOSIHHOM

4.1.7

aeKTpudeckoM  mone.  Jusnexrpuueckas

[IOKYMEHT NMOAMWCAH 3/TEKTPOHHOW NMOAMMUCHIO
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MMPOHUITACMOCTb

DIIEKTPOEMKOCTb. Konnencarop.
4.1.8 DNEeKTPOEMKOCTh  IUIOCKOI'0  KOHJEHCATOopa.

DHeprus 3apsHKEHHOI0 KOH/IEHCaTopa

TexHUYecKHe  YCTPOMCTBA:  DIIEKTPOCKOIL,

QJICKTPOMCTP, SJICKTPOCTATHUYCCKAA 3alluTa,

419
3a3eMJICHHE JJIEKTPONPUOOPOB, KOHJIEHCATOP,
KCEPOKC, CTPYWHBIN IPUHTEP

4110 [IpakTuueckue paboTHL. N3mepenue

ANIEKTPOEMKOCTH KOHJICHCATOPA

MMOCTOSIHHBII DJIEKTPUUECKNN TOK. TOKH B PA3JIMUHBIX
CPEJIAX

VYcnoBus ~ CyIIECTBOBaHMS ~ MOCTOSIHHOTO
421 anekTpudeckoro Toka. Mcrounnku toka. Cuiia

TOKa. [1OCTOAHHBIN TOK

4.2.2 Hanpsokenne. 3akon Oma [u1st ydacTka Lenu

423 BHGKTPI/I‘ICCKOC COIIPOTUBJICHHC. Y,Z[eJ'IBHOC
COIIPOTHUBJICHUC BCUICCTBA

424 [TocnenoBareabHOE, napajuiesibHOe,
CMEIIIaHHOE COCTMHCHUE MPOBOHUKOB

425 Pabora snekrpuueckoro Toka. 3akoH Joyss
o — Jlenma
4.2

4.2.6 MOIHOCTB IAEKTPUIECKOTO TOKA

anekTponBkymias cuna (gaimee — J/C) u
427 BHYTPCHHCEC COIPOTUBJICHUC MCTOYHHUKA TOKaA.
3akoH Oma s mTOJMHOW  (3aMKHYTOM)

SHGKTqueCKOﬁ OCIIn. KOpOTKOG 3aMBIKaHHEC

DneKTpoHHast MPOBOAUMOCTh TBEPIBIX
128 METAIJIOB.  3aBUCUMOCTh  COMPOTHBIICHUS

METAJLJIOB oT TeMIEPaTyphl.

CBepXIpoBOJIMMOCTh

129 OnekTpuueckuii Tok B Bakyyme. CBolicTBa
AJIEKTPOHHBIX ITYYKOB

4.2.10 [TonynpoBoguuku. Co6CTBEHHAs U TPUMECHAs
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MNpoOBOAUMOCTE MOJYIIPOBOAHUKOB. CBoilicTBa

p-n nepexozna. [loaynpoBoaHuKOBbIE IPUOOPHI

ONEeKTpUYECKUH  TOK B DJIEKTPOJIMUTAX.
4211 DneKTpoInTHYECKas JTUCCOLUAIUS.

DNeKTponu3

DNeKTpUYEeCKuit TOK B rasax.
4219 CaMOCTOATENbHBIIE M HECAMOCTOATEIIBLHBIHN
paspsia. Pa3nuyHbie TUIBI CaMOCTOSITEIBLHOIO

paspsiaa. Monnus. [1nazma

Texuuueckue YCTpOWCTBA: aMIIepMeTp,
BOJIBTMETP, pEOCTaT, MCTOYHUKH  TOKa,
3JIEKTPOHArpeBaTENIbHbIC pudopBHl,
4.2.13 3JIEKTPOOCBETUTENIbHBIE PUOOPBI, TEPMOMETP
COIPOTHBIICHHSI, BaKyyMHBIN TO],
TEPMHCTOPHI " (boTOpE3nUCTOPHI,

HOJ'IyrIpOBOI[HI/IKOBHﬁ Anoa, ralbBaHHMKa

[IpakTrueckne paboThL. N3yuenune
CMELIAHHOTO COETMHEHUS PE3UCTOPOB.

4.2.14 WN3mepenne 3OJIC uUCTOYHMKA TOKa U €ro
BHYTPEHHEr0 comnpoTuBieHusi. Habmronenue

IIEKTPOITH3a

11 KJIACC

Kon Koanposepsiemoro
pa3nena 3J1eMEHTA

4 OJIEKTPOAMHAMUKA
MAT'HUTHOE IIOJIE. SJIEKTPOMATI'HUTHAS NHAYKIOWA

IIpoBepsieMble 371eMeHTHI COAEPKAHNS

Iloctosguurle Maruuthbl. B3ammopeiicTsue
4.3.1

IIOCTOAHHBIX MarHuTOB

43 MaruuTtHoe Tone. BekTop MarHUTHOMR
. uHaykouu.  IlpuHmun — cyneprno3unuu.
432 Jluaun wmarnutHOM wHAykuu. Kaptuna
JIMHUHA  MarHuTHOM  WHAYKIMU  TIOJS

INOCTOAHHBIX MaroHuTOB

[OKYMEHT MNOAMNNCAH 3IEKTPOHHOM NOANNCLIO
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MaruuTtHOE TOJIE TPOBOAHUKA C TOKOM.
Kaptuna nuHMil 1O IJIMHHOTO MPSMOrO
MPOBOAHUKA M 3aMKHYTOI'O KOJIBIIEBOT'O
433 MPOBOJHUKA, KATYIIKA C TOKOM. OIbIT
Opcrena. BzanmoselicTBre TPOBOJHUKOB C

TOKOM

434 Cuna Amniepa, €€ MOJlyJIb U HAIIPaBJIEHUE

Cuina Jlopenua, e€ Momysb U HallpaBJICHUE.
3 JIBmkeHue  3apspDKEHHOM — YacTUIbl B
4.3.5
OTHOPOJHOM MarHuTHoM mone. Pabora

cuiibl JIopeHna

4.3.6 SIBneHME 3IEKTPOMArHUTHON MHAYKIIUH

4.3.7 [ToTok BekTOpa MArHUTHOW UHIYKIIMHU

438 OJ1C nHayKumu. 3aKOH JIEKTPOMarHuTHOM
o nHayknun Papanest

BuxpeBoe »anexrtpuueckoe mnone. IJ/IC
WHAYKIUN B TPOBOAHUKE, IBUKYIIEMCS
4.3.9
HOCTYIATENbHO B OHOPOAHOM MarHUTHOM

I10JIC

4.3.10 [IpaBuio Jlenna

4311 NHaykTUBHOCTD. SIBIIEHHE CaMOMHIYKLIHH.
o OJ1C camouHyKIIMU

OHeprusi MarHUTHOIO IOJIA KaTyLIKU C
4.3.12

TOKOM

4.3.13 DNEKTPOMAarHUTHOE MOJIe

TexHuueckne  yCTpPOMCTBA:  IMOCTOSIHHBIE
MAarHHThbl, AIIEKTPOMArHUTBHI,
4.3.14
AIIEKTPOJBUTATENb, YCKOPHUTEIH

SJIECMCHTAPHBIX YaCTHUL, UHAYKIIMOHHAA I1€Yb

[TpakTueckue paboThI. N3yuenue
MarHAUTHOTO TIONISi KATYIIKH C TOKOM.
4.3.15 HUccnenoBanne AEUCTBHA  IIOCTOSHHOIO

MarauTa Ha paMKy C TOKOM. Hccnenosanue

SIBJICHUS 3JICKTpOMar HUTHOM HHAYKOWUH

[IOKYMEHT NMOAMWCAH 3/TEKTPOHHOW NMOAMMUCHIO
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5 KOJIEBAHUMA 1 BOJIHBI
MEXAHUYECKUE U OJIEKTPOMAI'HUTHBIE KOJIEBAHW A

KonebarensHass  cucrema.  CBOOOIHBIC
KoneOanus. ['apMoHMYECKHe KojeOaHusl.
511
[lepuon, wacrora, ammuTyaa W ¢asa

KoJe0aHu

[IpyxuHHBIA MasATHUK. MaTeMaTH4ecKuil

512
MasiITHUK

VYpaBHEHHE TapMOHHYECKUX KOJIeOaHUH.
51.3 Kunematnueckoe 54 IIUHAMHUYECKOE

OMHCaHKE KOJIeOaTEILHOIO JABHKCHUA

[IpeBparienue SHEPTUU npu
rapMOHMYECKUX  KonebaHusx.  CBs3b
5.1.4 aMIUTATYJbI KoneOaHuit HUCXOAHOU
BEJIMYUHBI C aMIUIUTYJaMH KoJjeOaHuil eé

CKOPOCTH U YCKOpPEHUS

Konebarenpupiii  koHTYp.  CBOOOIHBIE
5.1 AJIEKTPOMATrHUTHBIE KoJIeOaHus B
UJCaTbHOM  KONeOaTenTbHOM  KOHTYDE.
>1> AHamorust MeXIy MEXaHHYeCKUMH U
AIIEKTPOMArHUTHBIMH KOJICOAHUSIMH.

®opmyna TomcoHna

3aKkoH COXpaHCHUSA SHCPTUHU B UACAIIBHOM
516
KoJIe0aTeIbHOM KOHTYpE

BbIHyX/IeHHbIE MEXaHUYeCKHue KoneOaHusl.
Pesonanc. Pe3onancnas KpHuBasl.
5.1.7
BeiHyx1eHHBIE 3JIEKTPOMAarHUTHbBIE

KoJe0aHusl.

Ilepemennbrii  Tok.  CHHYCOMAQIBHBIN
5.1.8 .
MePEMEHHBIH TOK.

MommHocTh IIEPEMEHHOIO TOKA.
5.1.9 AMIIIUTYIHOE W JCHCTBYIOIIEE 3HAYEHUE

CHJIBI TOKA U HAIIPAKCHUA

5.1.10 Tpancdopmarop. [IponsBoacTBo, nepenaya

[IOKYMEHT NMOAMWCAH 3/TEKTPOHHOW NMOAMMUCHIO
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U TOTpeOJIeHUE 3JIEKTPUUYECKON SHEpPrHH.
OKOJIOrM4eCcKHE PUCKHU MPU IPOU3BOJICTBE
AIEKTPUYECKON DHEPTHH. KynsTypa
UCIIOJIb30BaHMS JIEKTPOIHEPTUU B

OBCEIHEBHOM KU3HU

TexHudeckue ycTpoicTBa: ceiicmorpad,

5.1.11 AIEKTPUYECKUI 3BOHOK, JTUHUH
AJIEKTporepeiad
[Tpaktuyeckue pabotel. MccnemoBanue
3aBHCHMOCTH TIEpHUO/Ia MallbIX KoJeOaHui
5110 rpy3a Ha HUTU OT JJIMHBI HUTH U MAaCCHI

rpy3a. MccienoBanue mepeMeHHOro TOKa B
HEeNu W3 TIOCIEAOBATEIbHO COCTUHEHHBIX

KOHJCHCATOpa, KaTYIIKU U PE3UCTOpa

MEXAHUYECKHUE U SJIEKTPOMAT'HUTHBIE BOJIHbBI

521

MexaHnndeckue BOJIHBI, yClioBus
pactipoctpanenusi. I[lepmon.  CkopocTh
pacpocTpaHeHHsi M JUIMHA  BOJIHBIL

HonepeqHLIe U IPpOJOJIbHBIC BOJIHBI

522

HNuTtepdepenius " mudpakims

MCXaHHUYCCKHX BOJIH

5.2.3

3Byk. CkopocTh 3ByKa. [’ poMKOCTH 3BYyKa.

Bricora Tona. TemOp 3ByKa

5.2
524

OJIEKTPOMarHuTHbIE  BOJIHBL. Y CIIOBHS
W3JIy4EHUs]  BJIEKTPOMArHUTHBIX  BOJIH.
B3aumnas opuenraius BektopoB E, B u v

B DJIEKTPOMAarHUTHOM BOJIHE B BAKyyMe

5.25

CBoicTBa  DJIGKTPOMArHUTHBIX  BOJIH:
OTpa)keHHE, NPETOMIICHUE, IOJSIPU3ALINS,
mudpakaus, uHTepdepeHuus. CKOpocTb

SJICKTPOMAarHMTHBIX BOJTH

5.2.6

[xana 3JIEKTPOMArHUTHBIX BOJIH.
IIpuMeHEeHHE DIEKTPOMAarHUTHBIX BOJH B

TEXHHUKE U OBITY

5.2.7

HpI/IHHI/IHBI pagnuoCBA3U W TCICBUJACHUA.

[IOKYMEHT NMOAMWCAH 3/TEKTPOHHOW NMOAMMUCHIO
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Pagnonokanus. BHGKTp OMAardiuTHOC

3arps3HEHNE OKPY)KAIOLICH CpelIbl

TexHUUECKHEe YCTPOKMCTBA: MY3BIKaJIbHBIE
WHCTPYMEHTHI, yIBTPa3BYKOBas
5.2.8 JIUArHOCTUKA B TEXHUKE M MEIUIMHE,
panaap, paONPUEMHHK, TEJICBU30P,

anTeHHa, Tenedon, CBU-neup

OIITHUKA

31 [IpsamonuHernHOE pacIpOCTPaHEHUE CBETA
B OJIHOpOJIHOM cpene. JIyu cBera

OTpakeHHue CBeTa. 3aKOHBI OTPaKCHUS
5.3.2 cBeta. [loctpoeHre M300pKEHNI B TUIOCKOM

3epKajie

[Mpenomiienne cBera. 3aKOHBI TPEIOMIICHHS
5.3.3 CBETA. AOCOIIOTHBIN [OKa3aTelb

IMPCIIOMJICHHA

ITomuoe BHYTPEHHEE OTpaKECHUE.
5.3.4 [IpenenbHbIil yroyl MOJHOIO BHYTPEHHETO

OTPaAKCHHUA

3 Hucnepcusi  cBera. ChoXHBIA  COCTaB
9.3.5

53 oemoro ceera. [[Ber

Cobuparomme W pacCcerBAIONINE JIHMH3HI.
Tonkas nuH3a. POKYCHOE PaACCTOAHUE M
ONTUYECKass  Cuja  TOHKOM  JIMH3BIL.
5.3.6 [TocTpoeHune n300pakeHU B COOMPAIOITIX
u paccemBaromux JuH3ax. Dopmyna
TOHKOHM JIMH3BEL. YBeEIWUEeHHE, JaBacMoe

JIMH30H

[Ipenensl NpUMEHUMOCTH TEOMETPUUYECKOM

5.3.7
OITUKHU

WUnrepdepeniuss  cBera.  KorepeHTHbIe
HCTOYHUKHU. VYcnosus HaOIr01eHUS
5.3.8 MaKCUMYyMOB u MHUHUMYMOB B

UHTEPPEPEHIIMOHHON KapTUHE OT JBYX

CI/IH(l)a?;HI)IX KOIC¢pCHTHBIX NCTOYHHNKOB

[IOKYMEHT NMOAMWCAH 3/TEKTPOHHOW NMOAMMUCHIO
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Hudpakius  cBera.  ludpakumonHas

pemérka. YcinoBue HaOIIOICHUS TJIABHBIX

5.3.9 MaKCUMYMOB pu naJICHAN
MOHOXPOMATHYECKOTO cBeTa Ha
TU(PPAKIIUOHHYIO PEIIETKY

5.3.10 [Tonsipuzanusa ceera

TexHudeckue yCTpOWCTBA: O4YKH, JIyIHa,

doroanmapaT, NPOEKIMOHHBIM ammapar,

53.11 MUKPOCKOII, TEJIECKOII, BOJIOKOHHAs
OINTHKA, T paKIMoHHAS pemiérka,
TOJISI PO
IIpaxTuueckue paboThI. N3mepenune

nokaszarens mnpenomiieHus. lccrnenoBanue
5.3.12

CBOMCTB  W300paXEeHW B  JIMH3aX.

HaGnronenue nucnepcuu cBeta

SJIEMEHTEI CIIEHUAJILHOM TEOPUU OTHOCUTEJILHOCTU

I'paHunpl NPUMEHUMOCTH KJIACCUYECKOU
MEXaHUKH. IToctynarsr TEeopun
6.1 OTHOCHUTENIbHOCTH MHBAPUAHTHOCTh
MOIYJII CKOPOCTH CB€Ta B BaKyyMe,

MNPpUHOUIT OTHOCUTCIIbHOCTU OuHITEHA

6 OTHOCHTEIIBHOCTh OJIHOBPEMEHHOCTH.
6.2 3aMeUIeHMEe BPEMEHH M COKpAlCHHE
JUTAHBI
6.3 DHeprusi 1 UMITYJIbC CBOOOTHON YaCTHIIBI

CBs3p Macchl C 3HEPrHEd U HMITYJIbCOM
6.4 CBOOOJTHOM YacTHIIBL. DHEPrus IOKOS
CBOOOIHOM YaCTUIIBI

7 KBAHTOBAS ®U3UKA
BJIEMEHTEI KBAHTOBOM OITUKH

®oronsl. opmyna [lnanka cBA3M d3HEPTUU
7.1 7.1.1 doToHa C €ro 4YacTtoToi. DHeprus W

UMIYJIbC POTOHA

7.1.2 OTtkpeiTHE U HccaenoBanue Gporodddexra.

[IOKYMEHT NMOAMWCAH 3/TEKTPOHHOW NMOAMMUCHIO
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OnbITh AT. Cronerosa. 3aKoHEI

dororddekra

YpaBHeHUE OHHIITENHA VIS
7.1.3 dorordpdekra. «Kpacnas IpaHUIa»

dororddekra
7.1.4 Jasnenue cBeta. Onbitel [1.H. JIeOenena
7.1.5 XuMHYecKoe ASHCTBHUE CBETA

TexHu4yeckue ycrpolcTBa: (POTOITEMEHT,
7.1.6 dboTomaTImK, COJIHEYHAas Oatapes,

CBETOIUO/T

CTPOEHUE ATOMA

Mopens aroma Tomcona. OnbITH
7.2.1 Pezepdopaa mo ncciaeoBaHUIO CTPOCHUS

aroMa. HnaHeTapHa;{ MOJICJIb aTOMa

[TocTynarsl bopa. N3znyuenue u
norjiomieHre (GOTOHOB IMpU  IMepexoie
7.2.2 aTomMa C OJHOrO YPOBHS SHEPruud Ha
npyroii. Buasl criekrpoB. CrieKTp ypoBHeEH

9HEPrUM aToMa BOJOPO/Ia

BonHoBBIE cBolicTBa 4acTHIl. BOJHEI e
7.2
bporis. KopnyckyisipHo-BOJIHOBOM
7.2.3
nyanu3M.  Jludpakmus dIEKTPOHOB Ha

KpHUCTaJlIax

CroHTaHHOE U BBIHY)>XKACHHOC H3JIYUCHHUC.
724
YcTpoicTBO M IPUHITUIT paboTHI J1a3epa

TexHuueckue ycTpOMCTBA: CHEKTPaJIbHBIN
7.2.5 aHanu3 (CIEKTPOCKOIT), ja3ep, KBAaHTOBBIN

KOMIIBXOTEP

[IpakTnueckue  paborel.  HaOmronenue

7.2.6 i}
JIMHENYATOI'0 CIICKTpa

ATOMHOE APO

Mertonbl HaOMIOJEHHUS W PErHCTpaluu
7.3 7.3.1

SJICMCHTAPHBIX YaCTHUIL

7.3.2 OTKpbITHE  PAAMOAKTUBHOCTH.  OMBITHI

[IOKYMEHT NMOAMWCAH 3/TEKTPOHHOW NMOAMMUCHIO
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Pesepdopna mo ompeneneHuio cocTaBa
pannoakTUBHOro u3nydeHus. (CBolicTBa
anba-, 6era-, ramma-u3nydeHus. BiusHue

PAaAuOAKTUBHOCTHU HaA JXUBBIC OPTaHH3MbI

7.3.3

OTkpelTUE  TPOTOHA W HEUTpOHA.
Hyxnonnas moxmens snpa I'eitzenOepra —
NBanenko. 3apsa siapa. MaccoBoe 4ucio

sanapa. M3ororsl

7.3.4

Anbda-pacna. DJIEKTPOHHBIN u
MMO3UTPOHHBIN Oera-pacma. I"amma-
W3JIyYEHHUE. 3aKkoH pPaau0aKTUBHOI O

pacmana

7.3.5

OHeprusi CBSI3U  HYKIIOHOB B fJIpeE.

SAnepusie cwibl. [led ekt Maccsl sapa

7.3.6

H;[epHHe pcaKknuu. I[eHeHI/Ie U CHHTEC3

saaep

7.3.7

SnepHbii peakTop. TepmosnepHbIit
cuHte3. [IpoOnembl M NEPCHEKTUBBHI
AIEPHOM  DHEPreTHKU.  DKOJOTUYECKHE

ACTEKThI SICPHOIN SHEPTeTUKH

7.3.8

OnemeHTapHble  4acTulbl.  OTKpbITHE
IIO3UTPOHA. DyHIaMEHTAIIBHBIC

B3aHMO,I[eI>'ICTBI/I$I

7.3.9

TexHuueckue  ycTpoMCTBa:  JIO3UMETD,
Kamepa BunbcoHa, sAepHBIH peakTop,

aTtoMHas OomOa

7.3.10

[Ipaktuueckne pabotel. HccnemoBanue
TPEKOB 4acTHI (mo T'OTOBBIM

¢dororpadpusim)

SJIEMEHTBI ACTPO®U3UKU

8.1

Bun 3Bénmnoro neba. Cos3Be3ams, sipKue

3BE3/IbI, IIJIAHETEI, HX BUAUMOE IBMIKEHUE

8.2

Comueynasg cucrema. IlmaHeTsl 3eMHOI

T'pYIIIIBI. IInaHEeTBI-THTaHTHI n nux

[IOKYMEHT NMOAMWCAH 3/TEKTPOHHOW NMOAMMUCHIO
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CIIYTHUKH, KAPJIIMKOBBLIC IIJIAHCTHI. Marisie

Testa COTHEYHON CUCTEMBI

8.3

Comuue, d¢orochepa wu  armocdepa.

ConHeyHass aKTUBHOCTD

8.4

Uctounuk sueprun ColiHIla U 3BE3]T

8.5

3BE31bl, MX OCHOBHBIE XapaKTEPUCTHUKH:
Macca, CBETMMOCTb, PaJndyC, TEMIEpaTypa,
ux B3aMOCBSI3b. Juarpamma
«CHEKTpaJbHbIM  KJacC — CBETUMOCTDHY.
3BE3apl  IVIABHOM  IOCJIEOBATEIbHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTBY IS

3BE3/] IJIaBHOM MOCIEA0BAaTEILHOCTH

8.6

Bnyrpennee CTpOEHUE 3BE3.
CoBpemeHHbIE MIPECTaBICHHS 0
MIPOUCXOXKICHUU U 3BoMoIMu ConHIa U 3BE3.

Jrtarsl JKU3HUA 3BE3]T

8.7

Muneunsii  IIyre — mHama ['amakruxa.
CnupanbHasgs  crpykrypa  ['amaktuky,
pacupeneneHue 3BE3M, Ta3a W MbUIA.
ITomoxenne wu nBwxkenne CoiaHIa B
lNanaktuke. Ilmockas u  chepuyeckas

noJicucTeEMBI I almakTuku

8.8

Tumel ramaktuk. PamuorajakTuku H

KBa3aphbl. UEpHBIE IBIPHI B SApaX TaJakTHK

8.9

Bcenennasa. Pacmmmpenue — BceneHHO.
3akon XaO6ma. Pa30eranue ramakTUK.
Bospact u paguyc BcenenHoi, teopus
bonpmioro B3peiBa. Mogens  «ropsuen

Bcenennoii». PenukroBoe uznydeHue

8.10

Macmitabnass ~ ctpykrypa — BceneHHOI.
Meraranaktuka. Hepeménusie mnpoOiieMsl

aCTpOHOMUH

[IOKYMEHT NMOAMWCAH 3/TEKTPOHHOW NMOAMMUCHIO
MYHULUUNAJIbHOE BFOA)XXETHOE OBLLIEOBPA3O0OBATEJIbHOE

YUYPEXXAEHME "JINLIEWA N24 "MHOIONPO®WUIIbHbINA", MnaToHosa BaneHTuHa

HukonaesHa, AVUPEKTOP

17.09.26 10:13  CepTudukar 860694586A78DA4A7B19A4EB45D7822E
(MSK)




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O IPOLUECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YHEHUKA

1. ®uzuka. 10 kinacc. Msxuiues I'.4., byxosues b.b., Corckuit H.H.; nox
penakmueii [lapdentreBoit H.A. AknnonepHoe o6mecTBo «M3maTenbcTBo
«IIpocsemienue»

2. ®uzuka. 11 kiacc. Mskues I'.4., Byxosues b.b., Hapyrun B.M.; nox
penakuueit [lapdentreBoit H.A. AkuinonepHoe o6iectBo «M3naTenbcTBo

«HpOCBGHIGHI/IC»

METOANYECKHUE MATEPHUAJIBI JIJISA YYUTEJIA

1. 'enpenmrerin JI. 3., Kupuk JI. A. @usuka. 10 knacc. TecTsl mid
TeMatuueckoro koutpods. K: Jluneit, 2001.

2. I'enpenmrenn)I. O.. KupukJI. A. @usuka 11 knace Tectst qs
tematuyeckoro kontposs. K: Juueit, 2001.

3. Munaktuueckue marepuansl Gusnka 10 xinace / A.E.Mapon, E.A.MapoHn. —
M.: UzpatenncTBO «JIpoday», 2014 r.

4. TemaTHueCKHE KOHTPOJIbHBIE U CAMOCTOSATENbHbBIE paOOThI 110 PU3KKE

5. 10 xmace / O.U.I'pomiieBa. — M.: U3gatenbcTBO «Ok3amen», 2012 r.

6. Iunaktrnaeckue matepuansl ®uszuka 11 kimace / A.E.Mapon, E.A.Mapon. —

M.: UznatenscTBO «JIpoday, 2014.
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7. TeMaTuyeckue KOHTPOJIbHBIE U CAMOCTOSTENIbHbIE paboThI 10 puzuke 11

kiacc / O.W.I'pomriea. — M.: U3garenbctBo «OKk3amen», 2012 1.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

1. Aanmarun pusmueckux o0bekTOB - http://physics.nad.ru/56

2. Kusas ¢usuka: oOydaromias nporpamma -

http://www.intedu.ru/soft/fiz.html

3. Ypoku pusuku ¢ ucnoiibzoBanuem Murtepuera -

http://www.phizinter.chat.ru/

4. dusuka.ru - http://www.fizika.ru/

5. ®usuka: KoJUIeKus onbIToB - hitp://experiment.edu.ru/

6. ®u3uKa: 3JIeKTPOHHAS KOJUIEKIIHS OMBITOB -

http://www.school.edu.ru/projects/physicexp

7. DI'BHY «®enepanbHblii HHCTUTYT II€AArOTHYECKUX U3MEPEHUID) -

https://fipi.ru/

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO
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