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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢usuke 06a30BOro0 YypoBHSI Ha YpPOBHE CPEIHEr0 OOIIEero
oOpa3zoBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTesNbHON Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Takxke ¢ yuérom ¢enepaibHOl padodeil mporpaMMbl BOCHHUTAHUS U
KOHLEMUUU TpenojaBanus ydeOHoro npeamera «®Duszmka» B 00pa3zoBaTEIbHBIX
OpraHu3aIuaXx Pocculickon Denepauun, peAIN3YIOLINX OCHOBHBIE
o0Opa3oBaTeIbHbIE IPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HAIMpaBiIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHbl MHupa oOydaromuxcs 10-11 kmaccoB mipu
o0yuyeHuu ux ¢u3nke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-/IESITEILHOCTHOTO
nonxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusiMm GI'OC COO k
IUIAHUPYEMBIM JINYHOCTHBIM, MPEAMETHBIM M METaNpeMETHBIM pe3yJibTaTaM
oOy4eHHMsI, a TaKXKe YUYUTHIBAET HEOOXOJUMOCTh peajU3allluh MEXKIPEeIMETHBIX
CBs3ell (PU3MKM C €CTEeCTBEHHO-HAyYHBIMU Yy4eOHBIMH mpeameTramu. B Hel
OTIPEJICIISIIOTCS. OCHOBHBIC ENH M3y4YeHUsS (PU3UKU HAa YPOBHE CpPEIHEro OOIIero
o0Opa3oBaHus, TUIAHUPYEMbI€ PE3yJbTaThl OCBOCHHS Kypca (PU3MKH: JTUYHOCTHBHIE,
MeTarnpeIMeTHbIe, TpeAMeTHbIE (Ha 6a30BOM YPOBHE).

[Iporpamma no gpu3uke BKIIOYAET:

- IUIAaHUpPYEMBbIE Pe3yJIbTaThl OCBOCHHUS Kypca PU3MKHK Ha 6a30BOM YPOBHE, B

TOM YHCJIE TPEeIMETHBIE PE3ybTaThI 110 TOJaM 00yUYEeHUS;

- cojaepxanue yueoHoro npeaMera «Du3uka» mo rogam oOy4eHHUs.

Oduzrka Kak Hayka o HauOoisiee OOIIMX 3aKOHAX MPUPOJBI, BHICTYyMas B
Ka4yecTBE yueOHOro mpeaMera B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ] B CUCTEMY
3HaHUN 00 okpyxaromeM Mupe. LIkonpHBIN Kype GU3UKH — CHCTEMOOOPa3yIONTU
JUTSI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (PHU3HMUYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB U SBJICHHM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH,
buzmdeckoir reorpadueri u acTtpoHommeil. lcmonb3oBaHWE U AKTHBHOE
npuMeHeHne (U3WYECKUX 3HAHUWA  ONpeleNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHONOIMH B cdepe DSHEpPreTHUKH, TPaHCIOPTa, OCBOEHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpPHAJIOB C 3aJaHHBIMH CBOMCTBAMHU M JAPYTHX.
W3yuyeHne (QU3MKU BHOCUT OCHOBHOM BKJIaJ B (POPMHpPOBAHHE E€CTECTBEHHO-
HAyYHOW KapTHHBI MHpa OOydaromuxcs, B (OPMHUpPOBAHHE YMEHHH MPUMEHSIThH
HAyYHBIA METO]] IO3HAHUS MIPH BBIIOJHEHUN UMHU YUEOHBIX UCCIIETOBAHHA.

B ocHOBy kypca (usmku sl YpOBHS CpEOHEro OOIIero o0pa3oBaHHUS
MOJIOXKEH pAX WAEH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak IPUHLUIBI €ro
IIOCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCSA JIOTMYECKU
3aBEPIUEHHBIM, OH COJAEPKUT MaTepHall U3 BCEX PAa3AesoB (PU3MKHU, BKIIOUAET KaK
BOIIPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHOMN (DU3UKHU. Oneparop 10 000 "Komnarts "Tensop”
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Hoes cenepanuzayuu. B cOOTBETCTBUM € HEW Marepuan Kypca (QU3HKU
o0ObeUHEH BOKpYr (Qu3nyeckux Teopud. Bexgymum B Kypce sBusercs
GopmMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSAX MaTe€pUH, BEIIECTBE U
ToJIe.

Hoes eymanumapuzayuu. BEE peanuzainus TpeArnojaraeT HCIOIb30BaHUE
TYMaHUTapHOTO TOTEHIMAaNa (U3NYECKOW HAayKH, OCMBICIICHHE CBSI3U PAa3BUTHS
¢u3uku ¢ pa3BuTMEeM OOIIECTBAa, a TaKkKe C  MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMH M SKOJIOTHUYECKUMU TIPOOIIeMaMHu.

Hoess  npuknaonoti nanpaenennocmu. Kypc ¢dusukum npeamnosiaraet
3HaKOMCTBO C IMUPOKAM KPYrOM TEXHHUYECKHUX U TEXHOJOTHMUYECKUX MPUIIOKECHUH
M3yYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss MOCPEACTBOM BBEACHHUS DJIEMEHTOB
COJICp)KaHUs, TMOCBSIMIEHHBIX OJKOJOTHYECKHMM MpoOJieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHUEM TEXHHKH M TEXHOJOTHH, a TaKkKe OOCYKICHHS
po0JIeM pallMOHAIFHOTO MPUPOIOTIOIB30BAHUS U YKOJIIOTUIECKOM O€30MTacHOCTH.

CrepxHEBBIMH 3JIEMEHTaMH Kypca (DM3WKH Ha ypOBHE CpPETHETO OOIIero
oOpa3oBaHus SBISIIOTCS (u3mueckue Teopur (HOpMHpPOBAHHE TPEACTABICHUN O
CTPYKTYpE TOCTPOCHUSI PUBNICCKON TEOpUH, posid (yHIaMEHTAIBHBIX 3aKOHOB H
NPUHIIMTIOB B COBPEMEHHBIX TMPEJACTABICHUSX O TMPHUPOJAE, TpaHHIAX
OPUMEHUMOCTA TEOPHM, IJisi ONUCAaHUS €CTECTBEHHO-HAYYHBIX SIBICHUU U
IIPOIIECCOB).

CHCTeMHO-/IeSITeIbHOCTHBIN MOAX0J B Kypce (DU3UKU peaiu3yeTcsl Mpexie
BCEro 3a CU€T OpPraHM3alliU SKCIEPUMEHTAIBHON NEeATeTbHOCTH O0YyYaronuxcs.
s  Ga3oBoro ypoBHS Kypca (U3MKA — OTO HCIOJIB30BAHUE CHCTEMBbI
(GPOHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB H Ja0OpaTOpHBIX padoT,
KOTOpBIE B Mporpamme 1o ¢u3uke 00bEeIMHEHBI B OOMIUN CIMCOK YYCHHMYECKUX
paKkTUYECKUX paboT. BeijeneHue B yKa3aHHOM IepeyHe J1abopaTOpHBIX pador,
OPOBOAMMBIX JJIi KOHTPOJSI U OIICHKH, OCYIIECTBISETCA y4YaCTHUKAMHU
o0pa3oBaTeIBbHOTO TPOIECCa HUCXOJs W3 OCOOCHHOCTEW IJIAaHUPOBAHUS W
ocHamieHuss kabunera ¢usuku. Ilpm 3TOM oOecmeunBaeTcs  OBJIAJICHHE
O0y4aloUMMHCS YMEHUSIMU TPOBOJUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBHUCUMOCTEH (PU3MYECKMX BEJIMYMH U IIOCTAHOBKY OIIBITOB IO TPOBEpPKE
NPEI0KEHHBIX THIOTE3.

Bonbiioe BHUMaHME yAENSETCS PELICHUIO PACUETHBIX M KadeCTBEHHBIX
3amau. [Ipu 3TOM Ay pacd€THBIX 3a/ad MPHOPUTETOM SIBISIOTCS 3a7a4d C SIBHO
3aJaHHON (PU3MUECKON MOJIETbIO, TTO3BOJISIONINE IPUMEHSATh N3YYCHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO paszjesia Kypca, TaKk M MHTETPUPYs] 3HAHUS W3
pa3HbBIX pa3zenoB. /[ KauyecTBEHHBIX 3a/1ay MPUOPUTETOM SIBJISIIOTCS 3aJIaHUS Ha
OOBSICHEHHE MPOTEKAaHUS (PU3NYECKUX SBICHUM W TPOIECCOB B OKPY’KAIOLICH
KU3HU, Tpedyrouue BbIOOpa (U3MYECKO MoJenu sl CUTyallud MPaKTHKO-
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B coorBerctBum ¢ TpeboBaHusmu DPI'OC COO k MarepualbHO-
TEXHUYECKOMY OO€CIeUeHUI0 YyueOHOro mpolecca ©0a30BbIM ypOBEHb Kypca
(bU3UKHM HA YPOBHE CPEIHETO 00IIET0 00pa30oBaHuUs JOJKEH U3yUaThCs B YCIOBUAX
MPEeIMETHOrO KaOWHeTa (PU3MKU WM B YCJIOBHUSX HMHTEIPUPOBAHHOTO KaOMHETa
MPEAMETOB €CTECTBEHHO-HAYUHOIo IMkia. B kaOunere (U3MKU JODKHO OBITh
HeoOxoauMoe J1abopaTopHoe OOOpYJIOBaHWE [IJIsi BBIMOJHEHHS YKa3aHHBIX B
nporpaMme o GU3UKe YUEHUUECKUX MPAKTHUYECKUX PadOT M JAEMOHCTPAI[MOHHOE
o0opymoBaHUeE.

JleMoHcTpanmoHHOe 00opyaoBaHue (GOPMHUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH M OOECIEeYMBAaEeT TMOCTAHOBKY
NEePEUYUCICHHBIX B TporpaMme 10 (U3UKE KIIOYEBbIX JEMOHCTpAlUi IS
UCCJICJIOBAHUS  HM3y4YyaeMbIX SIBICHHMM UM  MPOIECCOB, OMIHUPUYECKUX H
dbyHIaMEHTabHBIX 3aKOHOB, UX TEXHUUYECKUX TPUMEHECHHI.

JlaGopatopHoe o0OOpyaOBaHUE [JIsi YYEHUYECKUX MPAKTUYECKUX padoT
dbopmupyercs B BUJIe TEMAaTHYECKUX KOMIUIEKTOB M 00eCHeYMBaeTCsl B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTuyeckue KOMIUIEKTHI
1abopaTopHOro 000pYNOBaHUSA JOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX M HU(PPOBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTEIILHBIX CUCTEM B BUJIC IIM(PPOBBIX J1A00OPATOPHUH.

OCHOBHBIMHU LIENISIMU U3yUeHUS (PU3UKH B 001IeM 00pa30BaHUU SBIISIOTCS:

- (opmupoBaHue uHTEpeca M CTPEMJICHHS] OOYYaIOIIUXCS K HAyYHOMY
U3YYEHHUIO TPUPOJbI, PAa3BUTHUE HX HHTEIUIEKTYaJbHBIX M TBOPYECKHUX
CIIOCOOHOCTEIA;

 pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ MO3HAHUSA U (PopMUpOBaHHE
UCCJIEI0BATEIBCKOTO OTHOIIECHHUS K OKPY KAIOITUM SIBIICHUSIM;

« (opmupoBaHHEe HAYYHOTO MHPOBO33PEHUSI KaK pe3ysbTara H3y4YCHUS
OCHOB CTPOCHHMSI MaTepuu U QPyHIaMEHTAIbHBIX 3aKOHOB (DU3UKU;

- (opmupoBanue ymMeHUN OOBSICHATH SBICHUS C HMCIHOJb30BaHUEM
(bu3MUeCKUX 3HAHUIN 1 HAYYHBIX JOKA3aTEIbCTB;

« (opmupoBanue mpeACTaBICHUN O poiu (U3UKU ISl PAa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHH.

JlocTi>keHue 3TUX 1ejed o0ecrneynBaeTcsl pelieHueM CIEQyIoIUX 3a/1ad B

nporuecce U3yyeHus Kypca (U3UKH Ha ypOBHE CpeHETo 00111ero 00pa3oBaHUs:

«  MpUOOpPETCHHUE CUCTEMBl  3HAHHUU 00 00mmx bu3mIecKux
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPUSIX, BKJTFOUAs MEXaHHKY,
MOJICKYJISIpHYIO  (DM3UKY, OJIEKTPOAMHAMUKY, KBAaHTOBYIO (H3UKYy U
AJIEMEHTHI aCTPOPU3UKY;

- (opmupoBaHne yMEHUN TPUMEHITH TEOPETUUYECKUE 3HAHWUS TS
oOBbsiCHeHUS (PU3WYECKUX SBICHUH B TPUPOAEC U JUISI TPUHSATHUS
MPAKTUYECKUX PELICHHUI B MMOBCEHEBHOM KU3HU,
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OCBOEHHE CIOCOOOB pEIICHHs] pa3IMYHBIX 3aJady C SIBHO 3aJaHHOU
(¢u3nueckoll MoOIEeNbo, 3ajay, MOAPa3yMEBAIOUIUX CaMOCTOSTEIbHOE
co3gaHue pU3NYECKOW MOJEIH, aIEKBATHON yCIIOBUSM 3a/1a4H;
MOHMMaHWEe (U3UYECKUX OCHOB M MPHUHIIUIIOB JCHCTBUSI TEXHHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS Ha OKPY>KAIOILYIO
cpeay;

OBJIaJICHUE METOJIaMHU CaMOCTOATEIbHOTO IUIAHMPOBAHUS U MPOBEIACHUS
($u3MUECKNX HKCIEPUMEHTOB, aHAIM3a W HMHTEpIpeTaluyd HUHPOpMalHH,
OIpeJeNIeHHs] JOCTOBEPHOCTHU MOJIyYEHHOI'O pe3yJIbTaTa;

CO37laHUE YCIIOBUM ISl pa3BUTUSI YMEHUHN MPOEKTHO-HCCIEI0BATENbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wusyuenune ¢usuku (0a30BbIi YpOBEHB) Ha YpPOBHE CPEIHETO OOIIEro
obOpazoBanus oTBoauTcst 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HEJIEIIO), B
11 knacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipeqmaraemeiii B mporpaMme 1Mo (U3MKE TepeyeHb Ja0OpaTOpPHBIX U
MPaKTUYECKUX paldOT SBISCTCS PEKOMEHJIOBAaHHBIM, YYHUTEIb JIEJIaeT BBIOOD

NPOBEJICHUS JIA0OPAaTOPHBIX pPabOT M OIBITOB C YYETOM HHIWBHIYaTbHBIX
O0COOCHHOCTEH 00yYarOIINXCS.

COJEPXAHUE OBYUYEHUA

10 KITIACC

Pazgen 1. ®u3uka v MeTOIbI HAYYHOI'0 MMO3HAHUS
®uszuka — Hayka o mpupoje. HayuHble MeTOJbl MO3HAHUSA OKPYKAlOIIETO

MUpa.

Ponp »skcrepuMeHTa W TEOpUM B IIPOLECCE MO3HAHUSA IPUPOJBL.

DKCIIepUMEHT B (hU3HUKE.
MopenupoBanue (GpU3HUECKUX SBICHUH M IMpoIeccoB. HaydHble THIOTE3BI.
duznyeckre 3aKOHBI U TeOpHUH. ['paHUIBI TPUMEHHUMOCTH (U3HYECKUX 3aKOHOB.

[IpuHIUIT COOTBETCTBUS.

Ponp m mecto ¢u3uku B GOpMHUPOBAHUU COBPEMEHHOW HAyYHON KapTHUHBI
MHPA, B IPAKTUYECKOMN AEATEIBHOCTH JIFOJIEH.

Jlemoncmpayuu

AHanoroBeie U UU(POBBIE H3MEPHUTEIbHBIE TPHOOPHI, KOMITBIOTEPHBIC

JIATIUKH.

Pa3znen 2. MexaHuka
Tema 1. Kunemamuka
Mexaanueckoe aBmxeHne. OTHOCHUTEIHLHOCTh MEXAHUYECKOTO JIBUIKEHUS.

Cucrema orcuéra. TpaekTopus.
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[lepemenienre, CKOpocTh (CpelHSAsI CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOpPEHUE MATEpUAIBHOM TOYKH, UX MPOCKIMH HA OCH CHCTEMBI KOOPJMWHAT.
CrnoxeHue nepeMeIeHnii 1 CII0KEHHE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsIMOJIMHENHHOE BIKeHue. ['paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHS, NYTH U NEPEMEIICHUA
MaTepUaIbHOW TOYKU OT BPEMEHHU.

CBoOoaHoe nazieHre. Y CKopeHre CBOOOTHOTO MaICHHUS.

KpuBonnueitHoe  nBukKeHHE.  J[BUKEHHE  MATEPUAIBHOW  TOYKH  IIO
OKPYKHOCTH C IOCTOSSHHOM 10 MOJYJIFO CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEWHAS
ckopocTk. [lepron u yacrota oOpamienus. LleHTpocTpeMuTenbHoe yCKOpEHHE.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE: CHOUIOMETP,
JBH)KEHUE CHAPSJIOB, LIEMTHBIC U PEMEHHBIC MIEPEIAYH.

Jlemoncmpayuu

Mojenb cucTeMbl OTCUETA, WILTKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JBHOKEHUS.

[IpeoGpazoBanue ABMKEHUHN C UCTIOIB30BAHUEM MIPOCTHIX MEXaHU3MOB.

[TageHue Ten B BO3AyXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGnronenne aBukeHUs Tena, OpOIIEHHOrO TMOJ YIJIOM K TOPHU30HTY U
TOPU30HTAIIBHO.

N3mepenue yckopeHusi CBOOOHOTO MaeHHUS.

Hamnpagiienne ckopocTH IpH ABUKEHUHU 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3ydeHrne HEpaBHOMEPHOTO JBUKEHHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOUIEHUS MEXAY MYTSIMHU, MPOWIEHHBIMU TEJIOM 32
[OCJIEIOBATENIbHBIE PABHBIE TMPOMEKYTKH BPEMEHH IIPU PABHOYCKOPEHHOM
JIBUKCHUH C HAYAJIbHOM CKOPOCTHIO, PABHOM HYIJIIO.

N3yuenue NBUKEHUS IIAPUKA B BA3KOM KUIKOCTH.

N3yuenue aBmxeHus Tena, OpOIIeHHOTr0 TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipuamun  otHocurenbHOCTM  ['anmmnes.  IlepBeii  3axkoH  HproToHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3unuu cui. Bropoii 3akoH HerotoHa
JUI. MaTEPUaAJIbHON TOUKHU. Tpernii 3akoH Hpr0TOHA 111 MatepranbHbIX TOYEK.

3akoH BcemupHoro Ttsarorenus. Cuna Tsbkectu. IlepBas kocMuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoibxeHus1, kauenust). Cuna tpenusi. Cyxoe
Tperne. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koaddunuent tpenus.
Cuna conpOoTUBIICHUS MPU IBUKEHUU TEJA B )KUJAKOCTH WM Ta3e.

: : ) : . g OTEO PBEPFLOTHOMTEAAleHsop"
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MOMEHT cCuibl OTHOCUTENBHO OcH BpaumieHus. llnedo cuibl. YcnoBus
paBHOBECUSA TBEPAOIO TEA.

TexHuueckne yCTpOMCTBA M TMPAKTUUECKOE NPUMEHEHHUE: TMOJIIUITHUKH,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SlBneHne uHepUUH.

CpaBHeHHME MacC B3aUMOJICMCTBYIOLIUX TEI.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CioxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiepopMarinu.

HesecomocTts. Bec Tena npu yCKOpeHHOM NOABEME U NIAJICHUH.

CpaBHeHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHMUSI.

YcnoBus paBHOBECUs TBEPAOTO Tena. Bubl paBHOBECHS.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3yuenne nBuxeHus OpycKa 1Mo HaKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3UHOBOM 00pasiie, OT ux AedopMaIium.

UccnenoBanne ycnoBU paBHOBECHUsS] TBEPAOrO Tejla, HMEIOMIETO0 OCh
BpAaILCHUS.

Tema 3. 3axkonvl coxpanenusn 6 mexanuke

NMnynec MarepuanbHOM TOUYKHM (T€sa), CUCTEMBl MaTE€pUAIbHBIX TOYEK.
NMnynbe cuiapl U W3MEHEHHE HMITyJibca Tella. 3aKOH COXPAHEHHs HMITyJbCa.
PeaktuBHOE 1BHXKEHUE.

PabGora cuibl. MOIIIHOCTE CHJIBL.

Kunerndeckass sHeprus MarepuaqbHOW TOYKH. TeopemMa 00 H3MEHECHHUH
KUHETUYECKOW SHEPIHUH.

[TorennumanbHas DHEprus. [TorennmanbHas SHEprus yIIpyTo
nehopMHUpoBaHHON  TIpy>kKuHBI.  [loTeHImanbHass  3Heprusi Tena  BOJU3H
MMOBEPXHOCTH 3EMIJIH.

[lorennmanbHple ¥ HENOTCHUMAJIbHBIE  CHJIBIL. CBs3p  paboOTHI
HEMOTCHUUAJIIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOM HDHEPrUU CHUCTEMBI TeEIl.
3aKOH COXpaHEHHS] MEXaHUYECKOU SHEPTHUMU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnuecKkne yCTpOMCTBA M IMPAKTUYECKOE NMPUMEHEHUE: BOJOMET, KOIED,
MPYXKUHHBIA MUCTOJIET, IBU)KEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktnBHOE IBHXKEHHUE.

[lepexo MOTEHIMATIBLHOM SHEPTUN B KUHETUYECKYIO U 0OPATHO.
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N3yyenue aOCOIMIOTHO HEYNPYroro ynaapa ¢ MNOMOUIBIO JIBYX OIMHAKOBBIX
HUTSHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CUIIBI C U3MEHEHHMEM MEXaHWYECKOH 3HEpPIruu
TeJa Ha MPUMEPE PACTKEHUS PE3UHOBOIO KIyTa.

Paszpnen 3. MousekyasipHasi pPM3NKa M TEPMOJAMHAMHMKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUUECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHUSI MOJEKYJISPHO-KMHETHUECKOW TEOPUU U MX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkenue. duddysusa. Xapaktep ABUKEHHUS HU
B3aUMOJECHCTBHS YaCTHUI] BewlecTBa. MOJEIM CTPOCHHS Ta30B, KUAKOCTEH U
TBEPABIX TN U 00BSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojenei. Macca u
pa3mepsl Moaekyi. KonuyecTBo BemectBa. [loctostHHas ABoraapo.

TennoBoe paBHOBecue. Temmneparypa u e€ m3mepenue. lllkana temnepatyp
Llenbcus.

Mopgens  uneanmpHoro ra3za. (OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KUHETUYECKONM TEOpUM HJIEATbHOTO ra3a. AOCONIIOTHAs TeMmIeparypa Kak mepa
CpeIHEN KWHETWYECKOW HHEpPruM TEIUIOBOro IBWKEHMsS dvactul raza. Illkana
temneparyp KenpBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Knamneiipona.
3akoH JlanbToHa. M30mponecchl B UICAIBHOM ra3e ¢ NOCTOSHHBIM KOJMYECTBOM
BemiecTBa. ['paduueckoe mpencTaBIeHUE H3OIMPOIIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuyeckne yCTpOWCTBA M IPAKTUYECKOE MPUMEHEHHUE: TEPMOMETP,
OapomeTp.

Ilemoncmpayuu

OnbIThI, AOKa3bIBAIOIIME JMCKPETHOE CTPOEHUE BelecTBa, (ororpaduu
MOJIEKYJI OPTraHUYECKUX COCTUHEHUI.

OmnbrTel 10 1 Gy3un KUIKOCTEH U Ta30B.

Mopenb 6pOyHOBCKOTO JABUKECHHUS.

Mopnaens onbita lTepHa.

OneiTsl, JOKa3bIBAIOIIIHE CYILIECTBOBAHUE MEXMOJIEKYJIIPHOT O
B3aUMOJICCTBHUSL.

Mopenp, WILTIOCTPUPYIOIIAs IPUPOTY AABJIECHUS ra3a Ha CTEHKU COCY/a.

OneIThl, WIIIOCTPUPYIOIIME YpPaBHEHUE COCTOSHUSA HIEAIbHOIO Trasa,
U30IIPOLECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

OnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE Ha OCHOBE M3MEPEHMI
00BbEMa KOMHATHI, JaBJICHUS U TEMIIEpaTyphl BO3yXa B HEl.

HccnenoBanne 3aBUCUMOCTH MEXKIy MapaMeTPaMU COCTOSIHUS Pa3peKeHHOIO
rasa.

Tema 2. Ocnoebl mepmoounamuxu

Onepatop 340 000 "KomnaHus "TeH3op"
JOKYMEHT MOAMWUCAH 3MEKTPOHHOM NOAMMUCHIO Mpentudukatop: fb0d3f9a-bc2d-441c-8089-de9375428f76

OTMPABJIEHO MKOY "COLU N22 . TEMJIOE UM. KABAJIEPA OPAEHA KPACHOM Ceptudukat 017DABC4007DB05FB348FCD476964964B9
3BE3/[bl K.H. EMEJIbSIHOBA", JIOBAHOBA /1151 BAKTOPOBHA,
AWNPEKTOP




TepMoauHamMuueckass cucreMa. BHYTpeHHsAS >HEPrus TEPMOIUHAMUYECKOU
CUCTEMBI U criocoObl €€ n3meHenus. KonnuectBo TemioTsl U pabora. BHyTpeHHss
DHEpPrusl  OJHOATOMHOIO  HJEaNbHOro  Tra3za.  Buael  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3Jy4YCHHUE. Y I€JIbHASI TEINIOEMKOCTh BEILIECTBA.
KonnuecTBo TEmnoTel npu TeIUIonepesaye.

[lonsitTue 00 aaumabatHoM mpouecce. IlepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumeneHue mepBOro 3akoHa TEPMOJAMHAMHMKU K wu3ompoiieccaM. ['paduueckas
MHTEpIpeTanus padoThl rasa.

BTtopoii 3akon TepmonuHamuk. HeodpatumMocTh Npo1eccoB B PUPO/IE.

TemoBsle  MamuHbl.  [IpuHIMIBI  AEWCTBUA  TEMJIOBBIX  MAIHWH.
[IpeobpazoBanusi ’HepruM B TEIUIOBbIX MamuHax. KosdduuueHt nome3Horo
nevictBust TerioBod MammHbl. [lukn KapHo u ero kosd@uimeHT mojae3Horo
JeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBI TETIOIHEPTETUKH.

TexHuueckue yCTpPOMCTBA M MPAKTUYECKOE TPUMEHEHUE: JIBUTATEIb
BHYTPEHHEIr0 CrOpaHusi, OLITOBOM XOJIOUIBHUK, KOHIUITUOHED.

Llemoncmpayuu

N3meHeHne BHYTpEHHEW JHEPruM Teja IMPU COBEPIICHHH PabOTHI: BBUICT
npoOku u3 OYTBUIKK TOJ] JEHUCTBHEM CXATOTO BO31yXa, HarpeBaHue s¢upa B
JATyHHOU TpyOKe myTéM TpeHUs (BUICOAEMOHCTpAITH).

N3meHeHne BHyTpEHHEN SHEPTUH (TEMIIEpaTypbl) TEa MPH TEIUIONEepeaye.

OnpiT Mo anuabaTHOMY pacCIIMPEHHI0 BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENSI BHYTPEHHETO CrOPaHUsl, PEaKTUBHOIO
JBUTaTEJIS.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3mepenne yaenbHON TEII0EMKOCTH.

Tema 3. Acpecamniuie cocmoanusa eeuwiecmea. Dazoevie nepexoonvl

[TapoobOpazoBanue u koHaeHcanusa. Vcnapenue u kumneHue. AOCONIOTHAS |
OTHOCUTEJIbHAs BJAXXHOCTh BO3AyXa. HaceimeHHsld nap. YnaenbHas TeIwioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATyPhl KUIICHHSI OT JaBJICHHS.

Tépmoe Teno. Kpucranmnuueckue u amopdHbie Tena. AHU30TPOINS CBONCTB
kpuctaiioB. JKuakue kpucramibl. CoBpeMmeHHble Marepuanbl. [lnaBneHue u
KpUCTaIM3aIus. Y aenbHas Teriorta miasieHus. Cyonumanms.

YpaBHeHHE TEMIOBOI0 OanaHca.

TexHHuecKkne yCTpOMCTBA W IPAKTUYECKOE NPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KAITOPUMETP, TEXHOJIOTHH IOJYYEHUsSI COBPEMEHHBIX MATEPUAJIOB, B
TOM YHCJIE HAHOMAaTEPHAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX MTAPOB.

Kurnienune npy noHM>KEHHOM J1aBJICHUH.
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Ha6JIIOI[€HI/Ie HarpC€BaHHUA U IJIABJICHUA KPHUCTAJUIMYCCKOI'O BCUICCTBA.

I[eMOHCTpaHI/IH KpHUCTAaJJI0B.

Vuenuueckuii sxkcnepumenm, nabopamopHwvie pabomvi
N3mepenune 0THOCUTEIHLHON BIAXXHOCTH BO3AYXa.

Pasznen 4. JinekrpoauHaMuKa
Tema 1. dnexkmpocmamuka

OnekTpu3auns Ten. OJEKTPUYEeCKMi 3apan. J(Ba BHIa DIIEKTPUYECKHUX
3apsanoB. IIpoBOAHUKHM, IUAJIEKTPUKU M TOJYNPOBOJAHHUKU. 3aKOH COXPAHECHHS

QJICKTPUYICCKOT'O 3apAaa.

B3aumoneiictBue 3apsaaoB. 3akoH KynoHa. ToYeuHbIN JIEKTPUUECKHM 3apsi.
Onektpuueckoe rmone. Hanpsok€HHOCTh  dyiekTpuueckoro mnojsd.  IIpuHuun

CYNCPIO3NIHNHN ISJICKTPUICCKUX nojen. JImaum HaHpH)KéHHOCTI/I AJICKTPUYICCKOTO

I1OJIA.

Pabora CHJI AJICKTPOCTATUICCKOTO ITOJIA. ITotenuuan. Pa3noctsh

ITOTCHIIMAJIOB. HpOBO]IHI/IKI/I U OUIJICKTPHUKHU B 3JJCKTPOCTATHUYCCKOM IIOJIC.

I[I/IC-)JICKTpI/ILICCKaSI MPOHUIACMOCTD.

OnextpoéMKocTh. KonaeHncaTop. DneKTpoEMKOCTh MIIOCKOTO KOHIEHCATOPA.

DHeprus 3apsHKEHHOTO KOHJIEHCATOopa.

Texnuueckre yCTpOWCTBA W TPAKTUUYECKOE TMPUMEHEHHUE: 3IEKTPOCKOIL,
AIEKTPOMETpP, DJIEKTPOCTaTUUECKas 3alluTa, 3a3eMJIEHHE DIIEKTPOINpPHOOPOB,
KOHJEHCATOP, KOMUPOBAJIbHBIN anmnapar, CTpYWHbIN IPUHTED.

Ilemoncmpayuu

YCTpOMCTBO ¥ MPUHLIMIT JIEUCTBUS JIEKTPOMETPA.

BzaumopericTBre HAa3JIEKTPU30BaHHBIX TEIL.
DIIEKTPUUYECKOE TT0JI€ 3aPSIKEHHBIX TEJl.
ITpoBOJHUKH B 3JEKTPOCTATUUECKOM IIOJIE.
DJIEKTpOCTATUYECKAS 3all[UTa.
JIMPIEKTPUKH B DJIEKTPOCTATUUECKOM TI0JIE.

3aBUCUMOCTh BJICKTPOéMKOCTI/I INIOCKOI'0 KOHACHCATOpa OT IIoImaau
IUIACTHH, PACCTOAHUA MCIXKAY HUMHU U I[HSJ'IGKTpH‘-IGCKOfI IMIPOHUIIACMOCTH.

DHeprus 3apsKEHHOT0 KOHJIeHCaTopa.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenue 31eKTpo€MKOCTH KOHIEHCATOpa.

Tema 2. llocmoannwtii a1ekmpuyeckuii mox. Toxu e paziuunplx cpeoax
DNEKTPUUECKUM TOK. YCIOBHS CYIIECTBOBAHHUSA DJICKTPUUECKOTO TOKA.

Hcrounuku Toka. Cuna Toka. [locTOsITHHBII TOK.
Hanpsoxenne. 3akon OMa 7151 y4acTKa LETH.

DJIEKTPUUYECKOE COMPOTHUBIICHUE. Y AEIbHOE COIMPOTUBICHUE BEIICCTBA.
[TocnenoBaTenbHOE, MapaieIbHOE, CMEIIAHHOE COSIMHEHNE MPOBOIHUKOB.

[JOKYMEHT NMOAMNWUCAH 3MEKTPOHHOW MNOANMUCHIO
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Pabora oanekTpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomiHOCTb
AIEKTPUYECKOTO TOKA.

DIIEKTPOABIKYIAS. CHJIA M BHYTPEHHEE CONPOTHUBJICHHE WCTOYHHUKA TOKA.
3akon Oma 115 MOJIHOM (3aMKHYTOM) 3JeKTpruyeckol nenu. KopoTkoe 3aMbIKaHue.

DJIEKTpOHHAsI ~ MPOBOJAMMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUUYECKU TOK B BaKyyMe. CBOMCTBA AJIEKTPOHHBIX ITYUYKOB.

[TonynpoBOaHUKH. CobOcTBeHHas " MpUMECHasI MPOBOJUMOCTb
oJIynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lonynpoBogHUKOBBIE TPUOOPBI.

ONEeKTpUYEeCKMid TOK B  pacTBOpax M  paciuiaBaXx  3JEKTPOJIUTOB.
DIEKTPOIUTUYECKAS AUCCOLMALINSA. DIEKTPOIIN3.

DIIeKTpUUYECKU TOK B Ta3zax. CamMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
pazpsan. Monuus. [1ma3ma.

TexHuueckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHUE: aMIIEPMETP,
BOJITMETP, PpEOCTaT, HMCTOYHUKUA TOKa, »JJEKTpOHArpeBaTeIbHbIE MPHOOPHI,
AJIEKTPOOCBETUTEIbHBIE IPUOOPHI, TEPMOMETP CONMPOTUBIICHHMSI, BAKYYMHBIN JTHOI,
TEPMUCTOPHI U POTOPEIUCTOPHI, TOTYIIPOBOTHUKOBBIN MO/, TaTbBAHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsIKEHUS.

3aBUCUMOCTh COINPOTUBIIEHUS LWIMHAPUYECKUX IMPOBOJHUKOB OT JJIMHBI,
IUIOILAIM MTONIEPEYHOr0 CEYEHUS U MaTepHana.

CmemaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpsmMoe wu3MepeHne >IeKTpOoABHXKYyIIed cuibl. KopoTkoe 3ambikaHue
rajbBaHUYECKOTO AJIIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCHUMOCTH CONPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBol pa3psaa 1 MpoBOAUMOCTh BO3/1yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3ydeHne cMemaHHOro COEINHEHNS PE3UCTOPOB.

N3Mmepenune 37eKTpOABHKYILIEN CHIIBI UCTOYHMKA TOKAa M €r0 BHYTPEHHETO
COIIPOTUBJICHUSL.

HabGmroienne a5mekTpounsa.

MesknpeaMeTHbIe CBA3H

N3yuenne kypca ¢usuku 0a30Boro ypoBHs B 10 Kiiacce OCyLIECTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEKIPEIMETHBIX CBA3CH € KypcamMM MAaTEMATHKH,
OWonoruu, XUMHH, reorpaduu U TEXHOJIOTHH.

Meowxcnpeomemuvle nousamus, CBA3aHHBIE C U3YYEHHEM METOJIOB HAYYHOTO
MO3HAHUS: SIBICHUE, HAay4HbIH (akT, rumore3a, (pU3MUECKas BEIMUYMHA, 3aKOH,
TEeOopusi, HAOII0IEHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEIIb, U3MEPEHHUE.
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Mamemamuka: peumieHue CHUCTEMbl YpaBHEHMH, JHHEWHas QyHKUuS,
napabona, runepOosa, ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKHE (DYHKIIMU:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUT'OHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIMH Ha OCU KOOPIUHAT, CII0KEHUE BEKTOPOB.

buonozusn: Mexannyeckoe NBHKEHUE B JKMBOW mpupoae, Auddysus, ocMmoc,
TEIUIOOOMEH UBBIX OPraHU3MOB (BHJbI TEIIONEpEauH, TEIIOBOE PaBHOBECHE),
AIEKTPUUECKUE SIBJICHUS B )KMBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAsE Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEN, KUIAKOCTEU H
ra3oB, JJIEKTPUYECKHE CBOMCTBA METAJUIOB, 3JIEKTPOJUTUYECKAs UCCOLUAIMS,
raJibBaHUKa.

l'eoepaghus: BNaXXHOCTb BO3/lyXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHUE IBW)KEHHI C HCIIOJIB30BAHUEM MEXAHH3MOB,
y4€T TpeHHs] B TEXHUKE, MOJAIIUIHUKN, HCIOJIb30BAHUE 3aKOHA COXPAHECHMS
UMITyJIbca B TEXHHUKE (pakera, BOJOMET W Jpyrue), ABUTATENb BHYTPEHHETO
cropaHusi, mapopasi TypOHHa, OBITOBON XOJOAMIBHUK, KOHAUIIMOHEP, TEXHOJIOTHH
MOJIyYeHHUST COBPEMEHHBIX MaTepuajoB, B TOM 4YHCJIE€ HAaHOMATEpPHAJIOB, W
HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPONpPHUOOpPOB,
KCEpOKC, CTpYHHBIN OpUHTED, AJIEKTPOHArpeBaTEIIbHbIC npuoopHl,
AJIEKTPOOCBETUTENIbHBIE TPUOOPHI, TaJIbBAaHUKA.

11 KIIACC

Pa3znen 4. JiaekTrpoauHaMuKa

Tema 3. Mazcnummnoe none. I1eKmpomMacHUMHAA UHOYKYUA

[locTtostHHbIE ~ MarHuThl.  B3auMonelWcTBHE  TOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe mnosie. Bexktop MarHuTHOM WHAYKUMH. [IpuHOMN Cynepno3uuuun
MAarHUTHBIX MOJiIeH. JIMHMM MarHuTHOM WHAYKIMU. KapThHa JMHWUNA MarHUTHOMN
WHJIYKITUH TOJIs1 TOCTOSTHHBIX MarHUTOB.

MarnutHoe 10JIe TPOBOJHMKA C TOKOM. KapThHa JWMHUN HMHIYKIUA
MarHuTHOTO TOJs JJIMHHOTO MOPSIMOTO IPOBOJHWKA W 3aMKHYTOI'O KOJIBIIEBOT'O
MPOBOJIHUKA, KaTyIIKK ¢ TOKOM. OnbIT OpcTena. BzanmoaecTBue MpOBOJHUKOB C
TOKOM.

Cunia Amnepa, €€ MOAyJb U HallpaBJICHUE.

Cuna Jlopennia, e€ MOy/Ib U HallpaBlieHUE. [[BUKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJTHOPOJTHOM MarHuTHOM I1ojie. PaGoTa cunsl JlopeHma.

SIBieHne BIIEKTpOMAarHUTHOM WHAYKUMU. [IOTOK BekTOpa MarHUTHOU
WHAYKIAHA. OJEKTPOABIKYINAS CWila WHAYKIUH. 3aKOH JJIEKTPOMAarHUTHOU
naaykuun Gapanes.

BuxpeBoe anekTpuueckoe Tmose. IDJIEKTPOABUXKYINAs CUJIa HWHIYKIMA B

NPOBO/IHHKE, IBIKYIIEMCS IOCTYNATENLHO B OTHOPOJHOM MArHUTHOM 1ojie.
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ITpasuno Jlenua.

NHnykTuBHOCTE.  SIBIeHHME CaMOMHAYKIMH. OJIEKTPOJABWXKYIIAS  CHJA
CaMOMHIYKIIMH.

OHeprus MAarHUTHOTO TOJISL KATYIIKHA C TOKOM.

DIJIEKTPOMArHUuTHOE TOJIE.

TexHuyeckne yCTpOMCTBA M NPAKTUYECKOE MNPUMEHEHUE: TOCTOSHHbBIC
MAarHuThl, BJEKTPOMArHUTHI, JJEKTPOABUraTENb, YCKOPUTEIN DJIEMEHTapHBIX
YacCTUL, MHAYKIIMOHHAS NI€Yb.

Jlemoncmpayuu

OmneIiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM IIOJIEM.

JIvHUM MHIYKIIUM MAarHUTHOTO TIOJISI.

B3anmoneiictBue AByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HenctBue cuibl JIopeHa Ha HOHBI AJIEKTPOJIUTA.

SIBneHne 3EKTPOMAarHUTHOW HTYKIIMH.

[Ipasuiio Jlenua.

3aBUCHMOCTb 3JIEKTPOABIKYLIEH CHUJIbI UHAYKUUUA OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBrieHnEe caMOUHIYKLIH.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3ydyeHrne MarHuTHOrO OIS KaTYIIKA C TOKOM.

HccnenoBanne AeUCTBUS IOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sSBICHUS 2JIEKTPOMArHUTHON MHIYKIUU.

Pa3gea 5. Kosie0anus ¥ BOJTHBI

Tema 1. Mexanuueckue u 3neKmpomazHumHsle Ko1e0anus

Konebarensaass  cucrema. CBOOOmHBIE  MEXAaHHUYECKHE  KOJICOAHUS.
I'apmonndeckue komebanus. Ilepwon, vactora, ammumatyga u ¢asa KoJieOaHHIMA.
[IpyxvHHBIN MasATHUK. MareMaTU4EeCKU MasTHUK. YPaBHEHHE TapMOHHYECKHUX
kosnebanwmii. [IpeBparieHne sHeprun NPy TaPMOHUYECKUX KOJICOAHMSIX.

Konebarenbupiii  koHTyp. CBOOOIHBIE AJIEKTPOMAarHUTHBIC KOJIeOAHHS B
UJCATbHOM KOJEOATebHOM KOHTYpE. AHAJIOTUS MEXKIYy MEXaHHUYECKUMU U
ANEKTpOMarHuTHeIMA KoJeOanusimu. Dopmyna Tomcona. 3akoH CcOXpaHEHUS
SHEPTUU B UJCATHHOM KOJICOATEIIbHOM KOHTYPE.

[IpencraBienne o 3aTyXxarOmuX KoJeOaHUSX. BBIHYKIEHHbIE MEXaHHUECKHE
KosneOanus. Pezonanc. BeIHYKI€HHBIC 2JIEKTPOMATrHUTHBIE KOJICOAHWS.

[lepemennbii  TOk. CUHYyCOMIAIbHBIA NEPEMEHHBIH TOK. MOIIHOCTD
MEPEeMEHHOTO TOKa. AMIUIMTYJHOE€ W JICWCTBYIONIEEC 3HAYCHUE CHIIBI TOKA H
HATPSHKCHMSL.
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Tpancpopmarop. [IpousBoacTBo, nepenadya U NOTPEOICHUE ANEKTPUUECKOU
DHEPIUM. JKOJOTMYECKNE PUCKU IPU IPOU3BOACTBE 3JIEKTpodHepruu. Kynprypa
HCIIOJIb30BAHUS YIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TexHUYeCKHe YCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: BJICKTPUYECKUU
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JIMHUU AJIEKTPONEPEAY.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KojieOaTeIbHONM CHUCTEMBbI (MPYXUHHBIA WA
MaTeMaTUYeCKUN MasSTHUK).

HaOnronenue 3atyxaronux KojaeoaHui.

HccnenoBanuie CBOWCTB BBIHYKICHHBIX KOJIEOAHUH.

Hab6nronenue pe3oHanca.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJIEOAHMUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIbI TOKA U HANPsDKEHUST OT BPEMEHH) IS
AJIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHanc mnpum mocnenoBaTENbHOM COEAMHEHWUM PE3UCTOpa, KaTyIIKU
MHIYKTUBHOCTH U KOHJEHCATOPA.

Mogenb IMHUY 3JIEKTPONEPEIaUn.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HccnenoBanue 3aBUCUMOCTU MEpPUOA MalbIX KojeOaHM Tpy3a Ha HUTH OT
JUTMHBI HUTH U MaccChl Tpy3a.

HccnenoBaHne NEpeMEHHOTO0 TOKa B LEMM W3  IOCIEI0BATEIBHO
COEIMHEHHBIX KOHAEHCATOPA, KaTyIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazZHUMHbLE 80IHbL

MexaHnueckue BOJIHBL, ycClIOBHS pacnpoctpaHenus. llepuon. CkopocTb
pacrpocTpaHeHusi W JyuHa BoJHBL. [lomepeyHble W TPOJOIBHBIE BOJHBI.
Nutepdepennus u qudpakius MEXaHHIECKUX BOJTH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3ByKa. Beicota Tona. TeMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBUSl M3y4YEHUS SJIEKTPOMATHUTHBIX BOJIH.
B3aumnas opuentanus BekropoB E, B, V B anekTtpomarautHoil BosiHe. CBOIICTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPAXXEHHUE, MPEIOMIICHUE, MOSpU3aus, TUPpaKIus,
unTeppepeHus. CKOpocTh IMEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [IpuMeHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE H OBITY.

[IpuHUMIIBI pagUOCBA3U U TeNeBUICHUS. Pagronokanusi.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHNE OKPYIKAOIIEH Cpebl.

TexHudyeckne yCTpOWCTBA M IPAKTHYECKOE IPUMEHEHHE: MY3bIKAJIBHbBIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasl JMArHOCTHMKAa B TEXHHUKE W MEIULIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHA, TeaedoH, CBYU-nedn.

Jlemoncmpayuu

OO0pa3oBaHue U pacpOCTPAHEHUE MONEPEYHBIX U TPOJOJIBHBIX BOJIH.
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HaOnronenue orpa)keHust U MpeIoOMIICHUS] MEXaHUYECKUX BOJIH.

Habnronenune uatepdepeHunu u 1uppakin MEXaHU4eCKUX BOJIH.

3BYKOBOM PE30HAHC.

HaOntonenune cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJIOH H
4acTOTOM KoJieOaHuH.

HccnenoBanue CBOWMCTB  DJIEKTPOMAarHUTHBIX BOJIH: OTpakCHHUE,
npesioMJIeHUe, NMoaspu3anus, udpakuus, UHTEPPEPEHIIHS.

Tema 3. Onmuka

I'eomerprueckass onrtuka. lIpaMonuHENHOE paclpoCTpaHEHUE CBETa B
ogHopoaHou cpene. JIyu cBera. ToyeUHbI MCTOYHUK CBETA.

OTtpaxkenue cBeta. 3aKOHbI oTpaxeHHUs: cBeTa. [locTpoeHue nzoOpaxeHuil B
IUIOCKOM 3epKalie.

[Ipenomnenue cBera. 3aKOHBI MpeIOMIIEHUs cBeTa. AOCOMIOTHBIN MOKa3aTeNb
npenomiienusi. [lonHoe BHyTpeHHee oTpakeHue. IIpenenbHbI yroa MOIHOrO
BHYTPEHHET'0 OTPaKEHUS.

Hucnepcust cBeta. ClnoxHBbIM cocTaB Oenoro ceera. L{ger.

CobOuparome W pacceuBaroniye JuH3bL. ToHkas mauH3a. DokycHoe
paccTosiHUEe W ONTHYEeCKas Cujia TOHKOW JMH3BL. [locTpoeHue wn3o0pa)keHuil B
coOuparonmx M paccenBaronux jJuH3zax. Gopmyna TOHKOW JHMH3BL. YBeJIUYEHUE,
JaBaeMO€ JIMH30M.

[Ipenensl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas ontuka. HWuTepdepenuus cBera. KorepeHTHble HCTOYHUKH.
VYcnoBust HaOMIOAEHUS MAKCUMyMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT JABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

HNudpakmus cBera. JudpakuwoHnHas pemérka. YciaoBue HaOMIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TU(PaKITMOHHYIO PEIIETKY .

[Tomsapuzanus ceera.

TexHuyeckne yCTpoWCTBA U NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, MNPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAS
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssiMonMHEHOE pacHpOCTPAHEHUE, OTPAKEHHE U MPEIOMIIEHUE CBETA.
OnTuaeckue mpuOopBHI.

[TonHOEe BHYyTpeHHEE OTpakeHre. Moienb CBETOBOAA.

UccnenoBanne cBOMCTB U300pa’KeHUM B JIMH3AX.

Moaenu MUKpOCKOMa, TeJIECKOMa.

Ha6nronenune natepdepenimm ceera.

Ha6nronenmne nudpaxuu ceera.

Habmronenne aucrnepcuu cBeTa.
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[Tony4yenue cekTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEIIETKY.
Ha6nronenue noasipu3anuu CBeTa.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi
N3mepenune nmokazaresns NpeaoMIIeHUS CTEKIIA.
HccnenoBanue cBOWCTB M300pakeHU B JIMH3aX.
Habnronenue nucnepcuu cBera.

Pa3znesn 6. OcHOBBI ClIeNMAJILHON TEOPUU OTHOCUTEIbHOCTH

['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXAHUKH. [TocTynatsl
CIICIMATIbHOM TEOPUU OTHOCHUTEIBHOCTH: HWHBAPUAHTHOCTH MOJYJSI CKOPOCTHU
CBETa B BaKyyMe€, IPUHIIUI OTHOCUTEIBbHOCTH DUHIITEIHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJIECHHE BPEMEHM U COKpalICHUE
JUTUHBI.

DHEPrusi U UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs3b MACChI C YHEPrUEH U UMIYJILCOM PEISTUBUCTCKON YaCTHUIIbl. DHEPIrus
MTOKOS.

Pazgen 7. KBantoBas pusuka

Tema 1. Dnemenmut K6anmoeoii ONMUKU

®ortonsl. ®opmyna [lnanka cBs3u sHeprun GOTOHA C €T0 YaCTOTOW. DHEPrus
U UMITYJIC (DOTOHA.

OtkpeiTue u uccienaoBanue Gororddexra. OnbiTel A. I'. CTosmeroBa. 3aK0oHBI
doToaddexra. YpaBHenue DiHmTerHa st Pororddekra. «KpacHas rpaHuiia
doTorddexra.

JlaBnenue ceeta. Onbitel I1. H. JleGenena.

XHUMHYECKOE JICHCTBHE CBETA.

Texnuueckne yCTpocTBA W MPAKTUYECKOE MpPUMEHEHHE: (POTORIEMEHT,
dboTomaTUnK, COJIHEUHas 6aTapes, CBETOIUOI.

Jlemoncmpayuu

®dotor(eKT Ha YCTAaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHETO (hoToddekTa.

Ceeroguon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHII.
[Inanerapnas mogmens aroma. lIloctynatel bopa. M3nyuenume u mnornoueHue
GbOTOHOB TpW mMepexojie aToMa C OJHOTO YPOBHS DSHEPTHHM Ha Jpyroi. Bumisl
cnekTpoB. CHEKTp ypOBHEN SHEPIUU aToOMa BOJOPOA.

Bonnossie cBoiicTBa yactuil. Bomusl ne bpoiis. KopnyckynsipHO-BOIHOBOM
Ty aJIn3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyUYCHHE.
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TexHUYeCKHe YCTpPOWCTBA W IMPAKTUYECKOE MPUMEHEHUE: CIEKTPAIbHBIN
aHau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mogens onbita Pezepdopaa.
Onpenenenue JIMHBI BOJIHBI J1a3epa.
HabGnronenue nuHelyaThIX CIEKTPOB U3ITYyUEHHUS.
Jlazep.
Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi
HaOnronenue nuHeiyaToro cnekrpa.
Tema 3. Amommnoe aopo
OKCIIEpUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Pesdepdopmna mo  ompeneneHuto  cocTaBa
paanoakTuBHOro u3nydeHus. CoiictBa anbda-, Oera-, ramma-u3ayyeHus.
Brnusinne paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hykimonnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30Tonsl.
Anbda-pacnan. DIEKTPOHHBIA UM TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3NydeHue. 3aKOH PaJuOaKTUBHOIO pacnaja.
DHeprusi CBsI3M HYKJIOHOB B siipe. S nepHbie cuibl. JledexT maccsl sapa.
Anepnsie peakuuu. Jlenenue u cUHTE3 SAEP.
Anepnsiii peaktop. Tepmosinepusiii cunTe3. [IpobiieMbl W TEPCHIEKTUBHI
AIEPHON SHEPreTUKUA. DKOJIOTUYECKUE ACIIEKThI SAEPHON SHEPTrETUKHU.
DneMeHTapHble YacTUlbl. OTKpBITHE TO3UTPOHA.
Mertonbl HAOJIIOIEHNS ¥ PETUCTPALIUU AIEMEHTAPHBIX YaCTHII.
dyHmamMeHTaabHbIe B3auMoeicTBUSA. EAMHCTBO (hu3nyecKoi KapTHHBI MUpa.
TexHuyeckne yCTpoHCTBa M MPAKTUUYECKOE MPUMEHEHHE: JO3UMETP, KaMepa
Buiibcona, siaepHbIid peakTop, aToMHas 6omMoa.
Jlemoncmpayuu
CUY€TynK HOHU3UPYIOIIUX YACTHL.
Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi
HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3zen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

Dtanbl pa3BUTHUS acTpoHOMUU. [IpuKkiiagHoe 1 MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3Bé3mHoro Heba. Co3Besnusi, sipKue 3BE3JbI, TUIAHETHI, UX BHUIMMOE
JIBIDKCHHE.

ConHeunas cucreMa.

Connne. ComHeuHast akTUBHOCTb. McTtounuk sHepruu CosiHIIA W 3BE3.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JluarpamMma «CHEKTpaJbHBIM KJIAcC —

CBETUMOCTBY. 3BE3/Ibl TJIABHOM IIOCIEIOBATENBHOCTH. 3GBIGYEAOSEbKos MACK0p™
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CBETUMOCTB» JJIsl 3BE3]] TJIaBHOM IMOCIEIOBATEIbHOCTU. BHYTpEeHHEE CTpOCHHUE
3BE31. COBpEMEHHBIEC MPEJACTABIECHUS O MPOUCXOXKIACHUU U 3Botonnu CojHua U
3BE3/. DTambl )KU3HU 3BE3.

Mnineunsiii Ilyte — Hama ['anaktuka. Ilonoxxenne m nBuxkenue ConHua B
I'anaktuke. Tunel ranaktuk. Paguoranaktuku u xkBaszapsl. YEpHBIE ABIPHL B sApax
rajakTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa606sa. Pazberanue ranakTuk.
Teopus bonbiioro B3peiBa. PenukroBoe U3iydyeHue.

MacmirabHast ctpyktrypa Beenennoil. Metaranaktuka.

Hepeménnrie nmpobieMbl aCTPOHOMUH.

Vuenuueckue nabnooenus

Habntonenuss HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
NPWIOKEHUM /IS OTpeJIeNIeHUsI TOJI0KEHUsI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be31Us1 CEBEPHOro MONyapus U IPKUE 3BE3/BI.

Habmronenus B Teneckon JlyHsl, mianet, Mieunoro IlyTu.

O6o0maromiee NOBTOPEHNE

Pons ¢u3ukm w acTpOHOMHUHM B OSKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COITMAILHOM M ATUYECKOU cepax JEesATEILHOCTH YeJIOBEKa, POJIb U MECTO (PU3MKHU
U aCTPOHOMHUHU B COBPEMEHHOM HAy4YHOU KapTUHE MHUPA, POJib (PU3NYECKOU TCOPUH
B (GOpMHUpPOBAaHUM TPEJCTABICHUNA O (U3MYECKOM KapTUHE MHUPA, MECTO
¢u3znyueckoi KapTUHBI MHpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIE CBA3H

Nzyuenue kypca ¢uszuku 6a3oBoro ypoBHsa B 11 Kilacce ocymiecTBIsIETCS ¢
Y4ETOM COAEPKATEIBHBIX MEXIIPEIMETHBIX CBSI3€d C KypcaMHM MAaT€MaTHKHU,
OMOJIOTMH, XUMUH, Teorpadru ¥ TEXHOJIOTHUH.

Medsicnpeomemnvle noHamus, CBSI3aHHBIE C M3YYEHHEM METOJOB HAay4YHOIO
NO3HAHUS: SIBJICHHE, HAay4HbIH (akT, rumores3a, (u3MUecKkas BEIUYWHA, 3aKOH,
Teopus, HaOII0ACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMBbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(GYHKIIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXIECTBO, BEKTOPBl M HMX IPOEKIMA HAa OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (DYHKIMI, TpPU3HAKA TOJ00MS TPEYroJbHUKOB,
OTIpeJICIICHHE TUIOMIAIN TIOCKUX (puryp u o0béma Ted.

buonocus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOAE, KoJeOaTelIbHbBIE
JNBH)KEHUS B )KMBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B KUBOW MPUPOJE, NECUCTBUE
paanauy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsl CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl OOpa30BaHUsl KPUCTAIUIMYECKOM PpEIIETKH, CHEKTPaIbHbIN
aHaJn3.
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l'eocpaghusi:  marHuTHBIE TONMIOCa 3€MJIM, 3aJ€KU MAarHUTHBIX Py,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonocusa: JMHUMA DJIEKTPOIIEpenad, TIEHEPATOp IIEPEMEHHOIO TOKa,
AIEKTPOABUTATENb, WHAYKIMOHHAS II€Yb, pPAAap, PAAHONPUEMHHK, TEIEBU30P,
anTeHHa, teiedoH, CBY-meub, NMpOEKUMOHHBIA amnmapar, BOJIOKOHHAs ONTHKA,
coJiHeYHas Oarapes.

IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA INTPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpEIHEro oOIIero
oOpazoBanus (6a30BbIi YPOBEHB) JOMKHO OOECIEUYHUTH JTOCTHUIKEHHUE CIETYIONIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JINYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIC PE3YIbTATHI OCBOCHUS yUeOHOTO npeaMera « Pu3uKay JTOJKHBI
OTpa)kaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYArOIIUXCS PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEHW TMO3UIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIMH, TIO3UTUBHBIX BHYTPEHHHX  YyOEXKICHHH, COOTBETCTBYIOIIUX
TPaAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PaCIIUPEHUE >KU3HEHHOTO
OMbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE peaan3allui OCHOBHBIX HaIlpaBJICHUM
BOCIUTATEILHOM €SATEIbHOCTH, B TOM YKCJIE B YACTH:

1) rpa:xIaHCKOT0 BOCIIMTAHUS:

c(hOopMHUPOBAHHOCTD IPaKAAHCKOM MO3UIIMM 00YUaIOIIEerocs: Kak akKTUBHOTO U
OTBETCTBEHHOT'O WJICHA POCCUUCKOTO OOIIECTBA;

NPUHATAE  TPAJUIMOHHBIX  OOIIEYEIIOBECYECKUX T'YMAHUCTHYECKHX U
JIEMOKPaTUYECKUX 1IEHHOCTEH;

FOTOBHOCTh BECTH COBMECTHYIO JESTEIbHOCTh B MHTEpPECaX TI'pa)kIaHCKOTO
o0IIecTBa, y4acTBOBATh B CAaMOYTPABICHUH B 00Pa30BaTeIbHON OpraHU3aIIlNH;

YMEHHUE B3aUMOJICHCTBOBATh C COMAIIBHBIMUA UHCTUTYTaMHU B COOTBETCTBUU C
X QYHKIIUSIMHA U HA3HAUYCHHUEM;

FOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOU 1€ TEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHUSI:

c(hopMHUPOBAaHHOCTH POCCUHCKOM rPa)K1aHCKOM WJICHTUYHOCTH,
MaTpUOTU3MA;

LIEHHOCTHOE OTHOILICHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHXEHHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DM3UKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT0 BOCTIUTAHMS

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, 3TUUECKOTO MTOBEICHNUS;
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CIIOCOOHOCTh OIICHWBATh CHUTYaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTUPYSICh Ha MOPAIBHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJE B
NESTEIIbHOCTUA YUYEHOTO;

OCO3HaHKE JIMIHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHUSA:

ACTETHUYECKOE OTHOIICHHWE K MHUPY, BKIIFOUAsl 3CTETUKY HAyYHOTO TBOPYECTBA,
npucyuero (pu3n4ecKoil Hayke;

5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pasIudHbIM cdepaMm mpodecCHOHANBHOU IEATEIHHOCTH, B TOM
YKCJIC CBSI3aHHBIM C (PU3MKOW M TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOD
Oynyiei mpodeccuu 1 peaaTu30BbIBaTh COOCTBEHHBIC )KU3HECHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO M caMOOOpa30BaHUIO B 00JaCTH
(GU3HKY Ha TIPOTSHKCHUU BCEH KU3HU;

6) 7K0JI0rHYeCKOr0 BOCIIUTAHUS:

c(hOpPMHPOBAHHOCTh JKOJOTUYECKOH KYJBTYPhl, OCO3HAHHE TJIOOAIBHOTO
XapakTepa SKOJIOTHYCCKUX TPoOIIeM;

IJIAHUPOBAHUE U OCYIIECTBIECHUE JECUCTBUM B OKPYKAIOIIEH CPEJIC HA OCHOBE
3HAHMS IeJIeH YCTOWYUBOTO Pa3BUTHS YEIOBCUCCTBA;

pacIIMpeHHe OIbITa JEATCIBHOCTH DKOJOTHYECKOW HANpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3HKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS

c(hOpMUPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PUBHUECKON HAYKH,

OCO3HAHWE IIEHHOCTH HAy4YHOW JeATEeNIbHOCTH, TOTOBHOCTH B IpOIECCe
u3ydeHus  (QU3UMKA  OCYIISCTBIATh NIPOCKTHYI0O M HCCIEI0BATEIIBCKYIO
NeATeTbHOCTh UHIUBUAYAJIBHO U B TPYTIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCAIbHbIE Y4eOHbIE 1eCTBUSA
ba3oBble JJoruueckue 1eicTBUS:
CaMOCTOSITEILHO  (OPMYNIHpPOBaTH W aKTyaJlM3UpPOBaTh  MPoOJIeMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENICNIATh LENNU JEATEIBHOCTH, 3aJaBaTh IAPAMETPbl M KPUTEPUU HX
JIOCTHKCHUS,
BBISIBJIATH  3aKOHOMEPHOCTM M TPOTUBOPEYUS] B  PacCMaTpUBAEMBIX
(M3UYCCKUX SIBIICHUSX;
pa3pabaTeiBaTh IIAH PEIICHHS MPOOJIEMBI C YYETOM aHAIM3a MMEIOIIUXCS
MaTEPUATBHBIX U HEMATEPUATBHBIX PECYPCOB;
BHOCUTHh KOPPEKTHUBBI B JEITEIbHOCTD, OLIEHUBATH COOTBETCTBHUE PE3YJILTATOB
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KOOPAVUHUPOBaTh M  BBHINOJHATH pabOTy B  YCIOBUAX  peaJbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/JICUCTBUS;

pPa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.
Ba3oBble ucciaenoBaTe/ibCKie AeiiCTBUS

BJIAJIETh HAYYHOU TEPMHUHOJIOTHUEH, KIIFOUEBHIMU MOHATUSIMH U METOJaMHU
(u3nUecKon HAyKu;

BJIAJIETh HABBIKAMU YYEOHO-HUCCIIEIOBATEILCKON U MPOCKTHOM JEATEeIbHOCTH
B 00ylacTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOHUCKY
METOJIOB pelieHus: 3a7ad (U3UYECKOro COACpP)KaHMS, MPUMEHEHUIO Pa3IUYHBIX
METO/I0OB MO3HAHUS,

BIAJETh BUJAMH JICSITCIBHOCTH IO TIOJYYEHHUIO HOBOTO 3HAHUS, €ro
UHTEpIpeTalii, NpPeoOpa3oBaHUI0 U TPUMEHEHHIO B Pa3IUYHBIX Y4eOHBIX
CUTYaIUsX, B TOM YHUCJI€ TIPU CO3JaHUU YUEOHBIX MPOEKTOB B 00JaCTH (DU3UKHU;

BBISIBJIATh TMPUYUHHO-CJICJACTBEHHBIE CBSI3M W aKTyaJIM3UPOBaTh 3ajady,
BBIJIBUTATh THUIOTE3y €€ pelleHUsl, HaXOJAUTh apryMEHThl IS JI0Ka3aTeIbCTBa
CBOUX YTBEPXKJICHUH, 3a/1aBaTh apaMeTPhl U KPUTEPHUH PCIICHHUS;

aHaJM3MPOBATh TIOJYUYCHHBIE B XOJAEC pelIeHUs 3aJaud Pe3yJIbTaThl,
KPUTHUUYECKHU OIICHUBAThH MX JIOCTOBEPHOCTD, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh H (OpMyIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
JESTEHHOCTH, B TOM YHUCJIE MPU U3YUYEHUU (HUBUKY;

JaBaTh OLICHKY HOBBIM CUTYAIIUsIM, OLIECHUBATh MPUOOPETEHHBIN OIIBIT;

yMETh TMEPEHOCHTh 3HaHUS MO (U3UKE B TPAKTHYECKYIO 00JacTh
KU3ZHEEATETHHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTATh HOBBIE UJICH, MPEIaraTh OpUrHHAIBHBIC TTOJIXOIbI U PEIICHUS;

CTaBUTH IPOOJIEMBI U 33J1a4H, JTOMYCKAIOIINE aTbTePHATUBHBIC PEIICHMUS.
PabGora ¢ undgopmaumeii:

BJIa/IETh HaBBIKAMH TMOJyuYeHUs WH(opManuu (U3HUEeCcKOro COoAep>KaHus U3
HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOATEIHFHO OCYIIECTBIISITh TOWCK, aHAJM3,
CUCTEMATH3allMI0 W HMHTEPIPETAui0 MHGOPMAIMKN PAa3INYHBIX BUIOB U (HOpM
MPEICTaBICHNUS;

OIICHMBATh JIOCTOBEPHOCTH UH(OpPMAITUH;

UCIIONIb30BaTh  CpEeACTBA  HMH(POPMAINMOHHBIX Y  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B PEIICHWN KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U OPTaHU3AIMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN HSProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTHEHBI, pecypcocOepeKeHusi, MPaBOBbIX M  OTUYECKUX HOPM, HOPM
nH()OPMAITMOHHON 0€30TTaCHOCTH;

co37aBaTh TEKCThl (PU3WUYECKOTO COMEpX aHUS B PA3IMYHBIX (QopMmarax ¢
y4€TOM Ha3HaYCHUS WH()OPMAIUHU U TICJICBOM ayTUTOPUHU, BHIOUPAsT ONTUMATHHYTO
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KoMMyHuUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC JeliCTBUSA:

OCYUIECTBJISITh OOIIEHHME Ha YypoKax (QU3UKM U BO BHE-YPOUHOM
NEATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM  KOHQJIMKTHBIX CUTyallud M cMAr4aTh
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMAaTh U HCHOJb30BaTh MPEUMYLIECTBA KOMAHIHOM M MHIMBUIYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJIbl COBMECTHBIX NEWCTBUN C YYETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEMN KaKJI0TO WieHa KOJUIEKTHUBA;

OPUHUMATh [EJIM  COBMECTHOM  JAEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh ACHCTBUS IO €€ JOCTHMKEHHUIO: COCTaBIIATH IUIaH JACHCTBHU,
pacnpenensiTh poiu ¢ Y4ETOM MHEHUW Y4YaCTHUKOB, OOCYXJaTh pPE3yJIbTaThbl
COBMECTHOM paboThI;

OLICHUMBAaTh KauyeCTBO CBOErO BKJIAJa MU KaXJOr0 yYAaCTHUKA KOMaHJbl B
001t pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeayiaraTb HOBBIE TPOEKThI, OLEHMWBATh HJAEH C TMO3HMIMU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJISITh ITO3UTHBHOE CTPAaTErM4E€CKOE IOBEIACHUE B PA3IMYHBIX
CUTyalUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

PeryjsiTuBHBbIe YHHBepcaJibHbIe YUueOHbIe JAeiicTBUS
Camoopranusanus:

CaMOCTOSATEIILHO OCYIIECTBIISTh MO3HABATENBHYIO JCSITEIIBHOCTh B 00JACTH
GU3UKM W aCTPOHOMMH, BBISBIATH IPOOJIEMBI, CTaBUTh W (OPMYJIUPOBATH
cOOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEJIbHO COCTABJIATH IUTAH PEIICHUs PACUETHBIX M KayeCTBEHHBIX
3a/1ay, TUTaH BBITMOJTHEHUS TPAKTUYECKON pabOThl C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIITOYTCHHIA;

JIaBaTh OIICHKY HOBBIM CUTYaIUsIM;

pacHIMPATH paMKH Y4€OHOTO TIpeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUH;

JienaTh OCO3HAHHBIA BBIOOP, AapryMEHTHUPOBAaTH €ro, OpaTh Ha cebd
OTBETCTBEHHOCTH 32 PEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO U TPOSIBICHUIO JSPYIUIMA B 00JaCTH
($U3HUKHU, TOCTOSTHHO TOBBITIATH CBOW 00Pa30BATEIHHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, IMOIIMOHATbHBII HHTEJLJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIHsIM, BHOCUTh KOPPEKTUBHI B NIESITEIHbHOCTD,

OIICHUBATh COOTBETCTBHE PE3YIHTATOB IEIISIM;
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BJIQJICTh  HABbIKAMU  TO3HABATEIBHOW  PEQIICKCHH  KaK  OCO3HAHUSA
COBEpIAEMbIX JICUCTBUA W MBICTUTEIBHBIX TIPOIECCOB, MX pE3yJIbTaTOB W
OCHOBAHU;

WCITOJIB30BaTh MPUEMBI peIICKCUH ISl OIICHKH CUTYAaIlMH, BRIOOpAa BEPHOTO
pEIICHHS;

yMETh OIICHUBAaTh PHUCKHM W CBOCBPEMCHHO MPUHUMATh PEIICHUS 10 HX
CHI)KCHHIO;

NPUHAMATh MOTHBBI M apryMEHTBl JPYTHX TPH aHajdu3e pPe3yJbTaToOB
NESATEITBHOCTH;

NPUHUMATH CeOsl, TOHUMAasi CBOW HEJOCTATKH M IOCTOUHCTBA;

NPUHUMATh MOTHMBBI M apryMEHTBl JPYTHX TPH aHajdu3e pPe3yJbTaToB
JESATEHbHOCTH;

NpHU3HABATh CBOE MIPABO M MPABO JAPYTHX HA OIIHOKH.

B mporiecce noCTHKEHUS JIMYHOCTHBIX PE3yJIbTATOB OCBOCHUS MPOTPaAMMBI
no ¢u3MKe 1 YPOBHS cpeaHero oOmiero oOpa3oBaHUsA Yy OO0YYarOIIHXCS
COBEPIICHCTBYETCS OMOIMOHATBHBIH WUHTCIIJIEKT, TIPE IO Iar afoIui
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOYAOIIIETO CIIOCOOHOCTh ITOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHWE, BUJCTh HANPABJICHUS Pa3BUTHS COOCTBCHHOW AMOIMOHAILHOUN cephl,
OBITh YBEpEHHBIM B cele;

CaMOpEryJIMPOBaHMs, BKJIIOYAIOIIETO0 CaMOKOHTPOJb, YMEHHE INPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJECHHE, CIIOCOOHOCTh aJanTUPOBATHCSI K
AMOIIMOHAILHBIM U3MEHEHUSAM U MPOSIBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTHXKEHUIO 1N U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JICHCTBOBATH HCXONS W3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh AMOIIMOHATIBHOE COCTOSIHHE
IPYTUX, YYUTBIBATH €ro TIPU OCYHIECTBICHUU OOIICHHS, CIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEKUBAHUIO;

COIMAJIbHBIX HaBBIKOB, BKITIOYAIOIUX CIIOCOOHOCTh BBICTPAaUBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMHU, 3a00TUTHCS, TIPOSIBIISATH MHTEPEC U pa3pemiaTh KOHOIUKTHI.

HPEIMETHBIE PE3YJIBTATDBI

K koniy oOyuenuss B 10 ki1acce mnpeIMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAFOIIMXCS YMEHUH:

JEMOHCTPUPOBATh HA MPHUMEpPAX pPOJIb U MecTO (pu3uku B (HOPMHUPOBAHHUH
COBPEMEHHOM HAay4YHOM KAPTUHBI MHUpPa, B PAa3BUTUHA COBPEMEHHOW TEXHHUKHU U
TE€XHOJIOTHH, B MPAKTUYECKON JIESITEIbHOCTH JIKOJIEH;

YUUTHIBATh TPaHULBl TMPUMEHEHUS U3YUCHHbIX (PU3MUECKUX MOJEIeH:
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WJIeaTbHbIN a3, MOJAEIM CTPOECHHUS Ta30B, KUAKOCTEM U TBEPABIX TEJI, TOYCUHBIN
ANEKTPUUYECKUI 3aps]l IPU pelieHUur PU3NUECKUX 3a/1ay;

pacro3HaBaTh (pU3HUECKUE SIBJICHUS (IIPOIECChI) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KUHETHYECKOW TEOPUU CTPOCHUS BEUIECTBA U
JJEKTPOJUHAMUKUA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MIPSIMOJUHENHOE
JBIDKEHHE, CBOOOJHOE TAaJeHUE TeN, JABWKEHHE IO OKPYXHOCTH, WHEPIIUS,
B3auMojielicTBue Tel, nudy3us, OPOYHOBCKOE JIBHKEHHUE, CTPOCHUE >KUIAKOCTEH
1 TBEPJIBIX TEJI, U3MEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIaXKIACHUH), TEIJIOBOE
paBHOBECHE, HUCHApPEHUE, KOHJCHCAlLUs, IUIABIICHUE, KPUCTAJUIM3alvs, KHUIIEHUE,
BJI&JKHOCTh BO3/lyXa, MOBBIIICHUE AABJICHUS T'a3a MIPU €r0 HAarpeBaHUM B 3aKPHITOM
cocyle, CBSI3b MEXAYy TNapaMeTpaMy COCTOSIHUSI Ta3a B M30Ipoleccax,
AJIEKTpU3aLUs TEJl, B3AUMOJECHCTBUE 3aPs/I0B;

OMHUCHIBATh MEXAHUYECKOE JIBIXKCHHUE, MCMONB3YysS (U3UYECKHE BEIUYWHBI:
KOOpAWHATA, MyTh, MEPEMENIEHUE, CKOPOCThb, YCKOpPEHHE, Macca Teja, Cuia,
UMITYJIC TeJa, KHHETHUYECKasi dHEPrusi, MOTCHIMAIbHAs SHEPTUSl, MEXaHUYECKas
paboTa, MexaHWYECKass MOIIHOCTh;, NPU ONHCAaHWW TMPABWIBHO TPAKTOBATh
(U3UYECKU CMBIC HCMOJB3YEMBIX BEJIMYMH, MX OOO3HAYCHUS] W EAUHUIIBI,
HAXOJIUTh (POPMYIIBI, CBS3BIBAIOIIUE JAaHHYIO (DU3NYECKYIO BEIMYUHY C JPYTUMH
BEJINYUHAMU;

ONMUCHIBATh H3YyUYECHHBIE TEIUIOBBIE CBOMCTBA TE€JN M TEIUIOBBIE SIBICHUS,
UCTIONBb3Ys (U3MUECKHe BEIUYHMHBL: JIaBlIEHHE Tra3a, TeMIeparypa, CpeIHss
KMHETUYECKasl SHEPrUsl XaOTHUYECKOTO ABUIKEHHSI MOJIEKYJI, CPEAHEKBAAPATHYHAS
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3(p(UIIMEHT TOJIE3HOTO JIEWCTBUSA TEIJIOBOIO JBUTATENsI; TPU ONHUCAHUH
NPaBWIBHO TPAKTOBaTh (PU3WUYECKU CMBICT HCIOJNBb3YyEMbIX BEJIMYMH, UX
00O3HAaYEHUsI W CAWHMIBI, HAXOAUTh (OPMYJIBI, CBS3BIBAIONIUE JAHHYIO
(Gu3MUECKyI0 BEIMYUHY C IPYTUMH BEIMYUHAM;

ONMUCHIBATh U3yUYEHHBIE JJIEKTPUUECKHE CBOMCTBA BEILIECTBA U SJIEKTPUUECKHUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3MYecCKUe BEIUYMHBI: IJICKTPUUECKUMA 3aps/l,
AJIEKTPUYECKOE TOJIE, HANPSLHKEHHOCTD IOJIS, MOTEHUMAI, Pa3HOCTh MOTEHIHAIIOB;
Py ONHUCAHUM TIPABWIBHO TPAKTOBATh (PU3UYECKUN CMBICT MCIOIb3YEeMbIX
BEIIMYMH, WX OOO3HAUYCHHUS W E€IUHUIIBI; YKa3blBaTh (POPMYIIBI, CBS3BIBAIOIIHE
JTaHHYI0 (U3HYECKYIO BEJIMUUHY C APYTHUMH BEIIMUYNHAMU;

aHANMM3UPOBATHh (PU3MUYECKUE TPOIIECCHl M SIBICHUS, UCIONB3Yys (pu3ndeckue
3aKOHBI W MPUHIUIIBL: 3aKOH BceMupHoro tsarotenus, I, I u III 3akonsr HeroToHa,
3aKOH COXPAaHCHUS MEXAHWYECKOM JHEPIUuM, 3aKOH COXPAHEHHsS MMITYJIbCA,
MPUHLMUI CYNEPHO3UIMU CUJ, NPUHIMUIT PABHOINPABUS HWHEPUHUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KUHETUYECKY) TEOPUIO CTPOECHHUS BEIIECTBA, TIa30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETUYECKOW SHEPTUH TEIIOBOTO ABHXKEHUS MOJIEKYJI C
a0COJIIOTHOM TeMmepaTypol, MepBblid 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPaHEHUS
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bopMyJIUPOBKY 3aKOHA, €r0 MAaTeMAaTHYE€CKOE BBIpaXXKEHUE U YCIOBUS (TpaHUIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHSITh OCHOBHBIC MPUHIUIBI  ACHCTBUS MAIllMH, TPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pazinyaTh yCJIOBHUS UX 0€30MacHOTO HUCIOJIH30BAHUS B
MOBCEIHEBHOM KHU3HU;

BBITIOJIHSITh OKCIIEPUMEHTBHI TI0 HCCIEIOBaHUIO (U3UYECKUX SIBICHUN U
MIPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX HU3MEPEHUM, MPU STOM
dbopmynupoBaTh mpoOJeMy/3agady M TUIOTE3y Y4eOHOro HSKCIEpUMEHTA,
coOMpaTh YCTAHOBKY M3 TMPEIJI0KEHHOTO OO0OpYJOBaHHUS, MPOBOJIUTH OMbBIT U
dbopMyIUpOBaTH BHIBOIBI;

OCYILIECTBJISITh MPSIMbIE U KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEIUYHH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIIOCOO M3MEPEHHUS W HUCIIOIb30BaTh HU3BECTHHIC
METO/bI OIEHKHU TOTPEUTHOCTEN U3MEPEHUI;

UCCIEJIOBAaTh  3aBUCUMOCTH  MEXIYy  (U3MYECKUMH  BEJIMYMHAMH  C
UCIIOJIb30BAHUEM TIPSIMBIX HM3MEPEHUM, MPU ITOM KOHCTPYHPOBATh YCTAHOBKY,
(dbuKCUpOBaTh PE3yIbTAThl TOJYUYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIUYHUH B
BU/JIe TaOIUIl U TPaUKOB, JIeJIaTh BHIBOJIBI IO PE3yJIbTaTaM UCCIIEIOBAHNUS,

coOmroaTh npaBuiia 0€30MacHOro TpyAa MpH MPOBEACHUHN MCCIEIOBAHUNA B
paMKax yd4eOHOTO DKCIEPUMEHTa, Y4eOHO-HUCCIEIOBATEILCKOM U MPOEKTHOMU
JESTENBHOCTU C WCIOIb30BAHUEM HM3MEPHUTENBbHBIX YCTPOMCTB U 1abOpPaTOPHOIO
000py10BaHMS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJIEINbIO,
UCTIOJIB3Ys (PM3MUYECKHE 3aKOHBI U MPUHIUIIBI, HA OCHOBE aHAIKM3a YCIOBUA 3a]a4H
BBIOMpATh (HU3MYECKYI0 MOJIENb, BBIACIATh (PU3NYECKUE BETUYUHBI U (POPMYIIBI,
HeoOXOoIUMBbIE Il €€ pPEeIIeHUs, MPOBOAUTh PAcdy€Thl U OICHUBATH PEATHHOCTH
MOJTy4€HHOTO 3HAYCHUS (PU3NYECKON BEITUUMHBL

pemaTh KaYeCTBEHHbBIE 3a/1a4i: BBICTPAUBAThH JIOTUYECKH HEMPOTUBOPEUUBYIO
LEMOYKY PpacCyXIEHUW C OMOpOil Ha M3YyYECHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU U
bu3ndecKue SBICHUS;

UCIIONIb30BaTh ~ MPU  PEIMIeHWH  y4eOHbIX  3aJad  COBPEMEHHBIC
MH(OPMAIIMOHHBIE TEXHOJOTUH /IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAINH
U TIPE/ICTABIICHUS Y4EOHOW W HAyYHO-TIOMYJISIPHOW HH(POPMAIIUU, TTOTYyICHHON W3
Pa3TUYHBIX HICTOYHUKOB, KpUTUYECKU aHATTU3UPOBATH TOTy4aeMyt0 HHPOPMAIIUIO;

PUBOJUTH MPUMEPHI BKJIaJa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IPOILIECCOB OKPYXKAIOIIEr0 MHpa, B Pa3BUTHUE
TEXHUKHU U TEXHOJOTHIA;

UCIIOJIb30BaTh TEOPETUUECKHE 3HAHHS MO (U3UKE B MOBCEIHEBHOMN KU3HH
U1si obecriedeHus: 0€30MacHOCTH MPU OOpaIllEHUH C TPUOOPAMHU U TEXHUUYECKUMU
YCTpPOMCTBAMHU, JISI COXPAHEHHS 3710POBbS U COOJIOJICHHUS] HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH Cpee;
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paboTaTh B TpYyINE C BBHIIOJHEHUEM pPaA3JIMUHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATh padbOTy TpYyHIbl, PALUMOHAIBHO pAcHpelensTh OOA3aHHOCTH H
IJIAHUPOBATh JACSATEIbHOCTh B HECTAHAAPTHBIX CUTYalUsX, aJ€KBATHO OLICHWBATH
BKJIQJI KQXJIOTO U3 YYACTHUKOB TPYIIIIBI B PEIICHUE paccMaTpUBaeMOi MpoOIeMBbl.

K xoniy oOyuenuss B 11 kJjiacce mpeIMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUIA:

JEMOHCTPUPOBATh Ha MpUMEpax poyib U MeCTO (Ppu3uku B (HOPMUPOBAHUU
COBPEMECHHOM HAy4YyHOM KAapTUHbI MHUpa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUM, B TMPAKTHYECKON IEATEIBHOCTH JIOAEH, LEITOCTHOCTh U E€IMHCTBO
bu3uYecKoi KapTUHBI MUPA;

YUYUTHIBATh TPaHUIBl TMPUMEHEHUS U3YUYCHHBIX (UBUYECKUX MOJICIICH:
TOYEYHBIN IJNEKTPUUECKUMN 3apsl, JTyd CBETA, TOUCYHBI UCTOYHUK CBETA, siACpHAs
MOJICJIb aTOMa, HYKJIOHHAs MOJIEJb aTOMHOTO siipa TMPH PEIICHUH (PU3HUYECKUX
3a7ay;

pacrio3HaBaTh (pU3HUECKUE SIBJICHUS (IIPOIECChI) U OOBSICHATh MX Ha OCHOBE
3aKOHOB DJICKTPOJMHAMUKHN U KBAHTOBOW (DM3UKH: JICKTPUUECKAs MPOBOJAUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MArHUTHOE JICMCTBUS TOKA, B3aUMOJICHCTBHUE
MAarHMTOB, DJJICKTPOMAarHUTHasE WHIAYKIUs, JCUCTBUE MATrHUTHOTO TIOJNS Ha
IPOBOJIHUK C TOKOM M JBIDKYIIUHCSA 3apsji, JIEKTPOMAarHUTHBIC KOJeOaHUS U
BOJIHBI, IPSMOJIMHEMHOE pPACIPOCTPAHEHUE CBETa, OTPAXKECHHUE, IPEIIOMIICHUE,
uHTepdepenuns, Audbpakuys W MOJSpU3alMsi  CBETa, JUCIEPCUS  CBETA,
doToanekTpuueckuii 3 dekt (hororddekr), cBeTOBOE AaBieHHE, BOSHUKHOBEHUE
JIMHEMYaTOro CIIEKTpa aroMa BOJOPOJA, €CTECTBEHHAas MW HCKYCCTBEHHAs
PaIHOAKTUBHOCTb;

ONMUCHIBATh M3YUYEHHBIE CBOMCTBA BEIIECTBA (JIIEKTPUUYECKHUE, MArHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUYECKYIO  MPOBOAUMOCTH  Pa3IUYHBIX  Cpel) H
AJIEKTPOMArHUTHBIC SIBIEHUS (TPOIECCHI), MCHONB3Yys (U3MUYECKUE BEIUYUHBI:
AJIEKTPUYECKUM 3aps]i, CWJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, JJIEKTPUYECKOE
COTPOTHBIICHHE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOABIKYIIAs cuia, paboTa Toka,
WHAYKLIWS MarHuTHOIO MoJjs, cuia Ammnepa, cuna JlopeHma, MHAYKTUBHOCTH
KaTyIIKHA, SHEPrUsl JJIEKTPUYECKOIO M MArHUTHOIO IIOJIEH, IMEPHOJ] MU YacToTa
KojeOaHnii B KoseOaTeIbHOM KOHType, 3apsiJ U CWiIa TOKa B TIpoOIEecce
TapMOHUYECKUX DIIEKTPOMArHUTHBIX KOJeOaHWil, (OKYCHOE pACCTOSHHE W
ONTUYECKAs] CWUJia JIMH3bI, TPU ONMHCAHWH TPABUIBHO TPAKTOBATH (PU3MUECKHIA
CMBICI UCIOJb3YEMbIX BEIWYMH, HMX OOO3HAYEHHUS W E€IUHHIIbI, YKa3bIBaTh
dbopMynbl, CBA3BIBAIONIME JIAHHYI0 (DU3UYECKYI0 BEIMYHHY C JPYyTHMH
BEJIMYMHAMM;

ONMCHIBATH H3YYEHHBIC KBAHTOBBIC SBICHUS M IPOLECCHI, HCHOJIb3YS
¢u3nyueckre BENIMYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI M
4acToTa CBETa, SHEPIrusi U UMMYJIbC (POTOHA, MEPUO/] TOJypacnaga, SHEPrusl CBSI3U
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UCIIOJIb3YEMbIX BEJIIMYMH, MX OOO3HAYEHUs U E€JIMHULBI, YKa3blBaTh (HOPMYJIbI,
CBA3BIBAIOIIME JIaHHYIO (U3UYECKYIO BEJIMYMHY C JAPYTMMH BEJIUYUHAMM,
BBIYHCIISATh 3HAU€HHE (PU3NYECKON BETUYHHBL;

aHANIM3UPOBATH (PU3NYECKHUE MPOLIECCHl U SBJIEHUS, UCHOJIb3Yd (pU3nUYecKue
3aKOHBI ¥ NMPUHLUIBL 3aKOH OMa, 3aKOHBI ITOCJIEN0BATEIBHOTO U MAPAJIIETBHOTO
COCOMHEHUs IPOBOJHUKOB, 3aKOH Jkoyns—JleHna, 3aKOH JJIEKTPOMArHUTHOU
MHIYKIHH, 3aKOH MPSMOJUHEWNHOIO0 PACIPOCTPAHEHUS CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI NMPEJIOMJICHUSI CBETa, ypaBHEeHUE ODiHIUTeWHa ans gororddekra,
3aKOH COXPAaHEHHUS SHEPrUM, 3aKOH COXPAHEHUS HMMIIYJIbCA, 3aKOH COXPAaHEHMS
AIEKTPUYECKOTO 3apsifa, 3aKOH COXPAaHEHHUS MacCOBOIO 4ucia, MocTynarsl bopa,
3aKOH PaJIMOAKTUBHOTO pachaja, Mpy 3TOM Pa3inyaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA, €ro MaTEeMaTUYEeCKOE BBIPAXKEHUE U YCIOBHUS (TpaHHIlbl, 00JIaCTH)
IPUMEHUMOCTH;

ONPENEATh HAIIPABJIECHUE BEKTOPAa UHAYKIIMA MAarHUTHOTO MOJIsI IPOBOJHHKA
C TOKOM, cuiibl AMrniepa u cuiibl JlopeHna;

CTPOUTh U OIKCHIBaTh H300paKEHHE, CO3[1aBAEMOE ILJIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBITMIOJHATh OJKCHEPUMEHTHI IO MCCIEJOBAHUIO (PU3MUECKUX SBJICHUN U
IPOLIECCOB C HCIOJb30BAHUEM IMPSAMBIX M KOCBEHHBIX HM3MEPEHMIl: IPU 3ITOM
dopMmynupoBaTh mpoOieMy/3ajady U TUNOTE3y YYEOHOro SKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 TMpPEIIOKEHHOTO O000pY/IOBaHUS, MPOBOJIUTH OMNBIT U
(bopMyIHpOBaTH BHIBOBL

OCYUIECTBIISITH MPSMbIE U KOCBEHHbIE U3MEPEHUSI (PU3NYECKUX BEIUYWH, TPU
ATOM BBIOUPATH ONTHUMAJBHBIN CMOCOO HM3MEPEHUS M HCIOJIb30BaTh HM3BECTHBIC
METO/bI OIIEHKH MOTPEIIHOCTEH N3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJIWYMH C HCIOJIb30BAaHUEM
OpSIMBIX HU3MEPEHHM: TpPU HTOM KOHCTPYHMPOBATh YCTaHOBKY, (DHKCHPOBATH
pPE3YNbTATHl MOJYYEHHON 3aBHCHUMOCTH (U3HYECKUX BEIMYMH B BHJIE TAaOJIUI] U
rpaduKoB, AenaTh BEIBOABI MO pe3ybTaTaM UCCIIeI0BAHMUS;

co0o1aTh npaBuia 0€30MacHOTO TpyJa MPH MPOBEJCHUH UCCIIEJOBAHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-MCCIIENOBATENLCKON U MPOEKTHOU
JESITEeIbHOCTU C MCIOJIb30BAaHUEM H3MEPHUTENBHBIX YCTPOWCTB U J1a00OpaTOPHOTO
000pyTI0BaHMS;

pemath pacy€THBIC 3a7a4yd C SIBHO 3aJaHHOM (U3MUECKOW MOJIEINbIO,
UCTIOJB3Ysl (PU3MUYECKUE 3aKOHBI U MPHUHIIMIIBI, HA OCHOBE aHAJIN3a YCJIOBUSA 3aJauu
BbIOMpaTh (PU3MUECKYI0O MOJENb, BBIACHATH (hPU3MUECKUE BEIMUYMHBI U (HOPMYIIBI,
HEOOXOUMbIE ISl €€ peIleHHus, MPOBOAUTHh PAcCUYEThl U OLEHUBATh PEATBbHOCTD
MOJIyYEHHOI'0 3HAaYEeHUs (PU3HUECKON BEJINYUHBI,

pemaTh Ka4eCTBEHHBIE 3a/1a4i: BBICTPAUBATh JIOTUYECKU HENIPOTUBOPEUUBYIO
LIETIOYKY PACCYKICHHM C ONOPOM Ha WM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
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UCIIOJIb30BaTh ~ MpPU  PEIIEHHMH  y4eOHbIX  3aJady  COBPEMEHHBIE
MH(OPMAIIMOHHBIE TEXHOJOTUM AJIA MOUCKA, CTPYKTYPHUPOBAHUSA, UHTEPIPETALUU
U MIPEACTaBIICHUs YYEOHOU M Hay4YHO-TIOMYJIIPHOM MH(pOpPMaLUU, MOTYYEHHOU U3
pa3IUYHBIX HICTOYHUKOB, KPUTUYECKH aHAJTU3UPOBATh MOJy4aeMyt0 HHPOpPMaLUIO;

OOBSACHATh NPUHIUNBI JCHCTBUS MAIIUH, NPUOOPOB M TEXHUYECKUX
YCTPOWCTB, pa3inyaTh yCJIOBUSA UX O€30MACHOTO UCIOJIb30BaHUS B IOBCEAHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIaZa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE IPOLIECCOB OKPYXAIOLIEr0 MHUpPA, B Pa3BUTUE
TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOM KU3HU
Uit o0ecrieyeHus: 0€30MacHOCTH MpU OOpaIieHUuH ¢ TpUOOpaMH M TEXHUYECKUMHU
yCTPOWCTBaMH, Il COXPAHEHUs 3/I0pPOBbSl U COOJIIOJEHUS HOPM SKOJIOTMUYECKOTO
IIOBEJECHUS B OKPYKAIOLICH CPEC;

pabotaTh B TpylNIe C BBHIIOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYNIbl, PAUMOHAIBHO pPACHPENeisITh OOS3aHHOCTH H
IJIJAHUPOBATH JIESTEIBHOCTh B HECTAHJIAPTHBIX CUTyaLMsX, aJICKBATHO OLIEHUBATH
BKJIAJ] KaXKJI0TO M3 YYaCTHUKOB I'PYIIIBI B PEIICHUE PACCMATPUBAEMOM MPOOIIEMBI.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
HaumeHoBaHue KoJsn4yecTBo 4yacoB
Ne DaekTpoHHbIe (I POBbIE)
pa3iesioB U TeM KoHTpoJbHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTejibHbIE PeCYpPChI
NPOrpamMmbl padoTshI padoThI
Paznen 1. ®PUBUKA U METO/IbI HAYUYHOTI'O ITO3HAHU S
11 dusnka 1 METOIBI ) bu6mmoreka [IOK
' HAyYHOT'O MO3HAHUS https://m.edso00.ru/7f410bf72
Hroro mo pazneny 2
Pa3znen 2. MEXAHUKA
bu6moreka [IOK
21 Kuniemaritka > https://m.edso0.ru/7f41bf72
bu6moreka [IOK
22 flumamiia ! https://m.edso0.ru/7f41bf72
53 3aKOHbBI COXpaHEHUsI 6 1 1 bubnuoreka [JOK
' B MEXaHUKE https://m.edso0.ru/7f41bf72
Hroro no pazneny 18
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA
OCHOBBI
31 MOJIEKYJISIPHO- 9 1 bubnuorexa LIOK
' KUHETHYECKON https://m.eds00.ru/7f41bf72
TEeOpuun
3.9 OCHOBBI 10 1 bubmuorexa [JOK
' TEPMOJIMHAMUKHI https://m.edsoo.ru/7f41bf72
ArperaTHble Eub OK
3.3 COCTOSIHHSI 5 nommoteka 11 Qneparop 90 000 "K

Bemiectsa. Ma3oBeIe

NOKYMEHT I'IO.CI,I'IVICAPTI 3NEKTPOHHOM NOANUCHIO
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Mepexoabl

Hroro no pazneny

24

Pasnea 4. DJIEKTPOAUHAMUKA

bubmauoreka IIOK
41 DUICKTPOCTATHKA 10 L https://m.edsoo.ru/7f41bf72
ITocTostHHBIN
49 ANEKTPUIECKUHN TOK. 12 1 1 bubnuotexa [JOK
' Toku B pasmuuHbIX https://m.edso00.ru/7f41bf72
cpenax
Hroro no pazgeny 22
PezepBHoe Bpemst 2 1
OBUIEE KOJIMYECTBO 68 4 4
YACOB I10 I[TPOI'PAMME
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TEMATHUYECKOE IINIAHUPOBAHHUE

11 KVIACC
HaumeHnoBaHnue KoaudecTBO yacoB
Ne DaekTpoHHbIe (M POBbHIE)
pa3/iesioB U TeM KoHTpoJbHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTejibHbIE PeCYpPChI
NPorpamMmbl padoThI padoThI
Paznen 1. SJIEKTPOJINHAMUKA
MarunuTtHoe 1oJe. BuG 110K
noOIMoTeKa
11 IICKTPOMArHHTHAS 1 L 3 https://m.edsoo.ru/7f41c97c
HHTYKIUS
Hroro no pazneny 11
Paznen 2. KOJIEBAHU S U BOJIHBI
MexaHndeckue u
2.1 3JICKTPOMAarHUTHEIS 9 1 bubmorexa I[JOK
' P https://m.edsoo.ru/7f41c97¢c
KoaeO0anus
MexaHndeckue u
2.2 DIIEKTPOMArHUTHBIE 5 1 Eubmaorexa ITOK
' p https://m.edso0o.ru/7f41c97c
BOJIHBI
bu6mmoreka [IOK
2:3 Ok 10 3 https://m.edsoo.ru/7f41c97¢c
Uroro no pazaeny 24

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCHUTEJLHOCTH

OCHOBEI CIIEIUATBHON

bu6mmoreka [IOK
3.1 TECOPHH 4 1 https://m.edso0.ru/7f41c97¢c
OTHOCHUTEILHOCTH
Htoro no paszeny 4

Onepatop 5710 000 "K

Pasznen 4. KBAHTOBASA ®U3UKA

[IOKYMEHT NMOAMWCAH 3/TEKTPOHHOW NMOAMMCHIO

NaenTtudukatop: fb0d3f9a-bc2d

oMnaHus "TeH3op"
-441c-8089-de9375428f76

AWNPEKTOP

OTNPABJIEHO MKOY "COLU N22 M. TENJIOE M. KABAJIEPA OPAAEHA KPACHO
3BE3Abl K.H. EMEJZIbSAHOBA", JIOBAHOBA IN/NS BUKTOPOBHA,

Ceptudukat 017DABC4007DBO5FB348FCD476964964B9



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

41 DJIEeMEHTHI KBAaHTOBOM 6 bu6mmoreka [{OK
' OIITHKH https://m.edsoo.ru/7f41c97c
bubnuoreka IIOK
42 Crpoetine atoma 4 https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
43 ATOMHO 57pO > https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15
Paznen 5. SJIEMEHTBI ACTPOHOMHUU U ACTPODPU3UKHN
DNeMEeHTHI aCTPOHOMHUU bubnuotexa [JOK
5.1 7 1
1 acTpoU3UKHI https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 7
Pa3nea 6. OGOBIIAIOIIEE IOBTOPEHHUE
6.1 Oo6o06mraromiee 4 bubnuotexa [JOK
' HOBTOPEHHE https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 4
PezepBHOoe Bpems 3
OBILEE KOJIMYECTBO 68 4 7
YACOB I10 [TPOTPAMME
Onepatop 310 000 "KomnaHus "TeHzop"
[JOKYMEHT NMOAMNWCAH 3MEKTPOHHOW MNOANMUCHIO Mpentudukatop: fb0d3f9a-bc2d-441c-8089-de9375428f76

OTNPABJIEHO MKOY "COLU N22 M. TENJIOE M. KABAJIEPA OPAAEHA KPACHO Ceptudukat 017DABC4007DBO5FB348FCD476964964B9
3BE3Abl K.H. EMEJZIbSAHOBA", JIOBAHOBA IN/NS BUKTOPOBHA,
AWNPEKTOP



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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KosmmmuyecTBo yacos DJIeKTPOHHbIE
Ne ara uppoBbIe
Tema ypoka KoHTpoJbHbIE IIpakTHYeckue A i pp
n/n Bcero H3yUYeHust o0pa3oBartejibHbIE
padoThI padoThI
pecypchl
dusznka — Hayka 0 MpHUPOIE.
1 Hayunrie MeT(})[ Bl nofoHI/Iﬂ 1 bubmorexa TTOK
Y g https://m.edso0.ru/ff0c32e2
OKPY’KaIOIIET0 MUpPA
Ponb u MecTo pusuku B
OPMHUPOBAHUH COBPEMEHHOM
2 I(fa quoI;I KapTUHEI 1\/1131/1 a, B 1 bubmmorexa TTOK
Y pv pa, https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JEATEITHHOCTH
monei
Mexannueckoe IBUKECHHUE.
OTHOCHUTEILHOCTD
3 MEXaHUYCCKOTO JIBMIKCHHS 1 bubmorexa HOK
a ' https://m.edsoo.ru/ff0c3508
[Tepemernienue, CKOPOCTb,
YCKOpEHHUE
4 PaBHOMepHOE 1 bubnuoreka [JOK
NPAMOJIMHEHHOE JBU)KCHUE https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpeHHOE 1 bubnuorexa LIOK
NPSAMOJIMHEHHOE JBU)KCHUE https://m.edsoo.ru/ff0c372e
CBo0OoaHoe majeHue.
6 VYckopeHne cBOOOIHOTO 1 bubmotera [JOK
p & https://m.edsoo.ru/ff0c39cc
nmageHus
7 KpuBonuHeiiHOe nBUXKEHUE. 1

JIBM>KEHHE MaTepUaIbHOU

[IOKYMEHT NMOAMMUCAH 3IEKTPOHHOW NMOAMMCHIO

https: /pf-ERER I PROE3HEE

bubnuorekadddkon0 000 "Komnanus "Tensop” ———

A41c-8089-de9375428f76

OTNPABJIEHO

MKOY "COLU N22 M. TENJIOE M. KABAJIEPA OPAAEHA KPACHO Ceptudukat 017DABC4007DBO5FB348FCD476964964B9

3BE3Abl K.H. EMEJZIbSAHOBA", JIOBAHOBA IN/NS BUKTOPOBHA,
AWNPEKTOP



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

TOYKH 110 OKPYKHOCTH

[IpuHIHAII OTHOCUTENBHOCTH
lNanmnes. MaepumanbHbie

bu6mmoreka [{OK

8 cucrteMsbl orcuera. llepBslii https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
Macca tena. Cuina. [Tpunuun

9 cynepnosuiuu cui. Bropoi bubnuotexa [JOK
3akoH HproToHa 11t https://m.edsoo.ru/ff0c3be8
MaTepuaabHON TOUKU
Tperwnii 3akoH HeroToHa st bubnuoreka [JOK

10
MaTepHaTbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMHPHOTO

1 Tsarotenus. Cuiia TSHKeCTH. bubnuorexa [JOK
[TepBast kocmuueckas https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. bubnuoreka [JOK
Bec tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapdunuent
Tpenusi. Cuia ConpoTUBIICHUS bubnuoreka [JOK

13
MpU IBMOKEHUHU TEJIa B https://m.edsoo.ru/ffOc3f76
MKUJKOCTH WM rase
[TocTynarenbHoe u
BpallaTeIbHOE JIBUKEHHE

14 a0COJTIIOTHO TBEPIOTO TeEa. bubnuoreka [JOK
MowmeHT cuisl. [lnedo cuiel. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBeCHS
TBEPIOTO TENa

15 NMnynsc MaTepuanbHOU BI/I6J'II/IOT€K63I._I eLIa

TOYKHU, CUCTCMBI

[OKYMEHT MNOAMNMNCAR

1 SNEKTPOHHOW MOAMUCHIO

patop 10 OO0 "KamnaHus "TeH3zop"

A41c-8089-de9375428f76

OTNPABJIEHO MKOY "COLU N22 M. TENJIOE M. KABAJIEPA OPAAEHA KPACHO
3BE3Abl K.H. EMEJZIbSAHOBA", JIOBAHOBA IN/NS BUKTOPOBHA,

QnpP

EKTOP

Ceptudukat 017DABC4007DBO5FB348FCD476964964B9



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6

MaTepHUaTbHbIX TOYEK.
Nmnynbe cuibl. 3akoH
COXpPAHEHUS UMITYJIbCA.
PeaktuBHOC ABIKCHHE

16

Pabora u MOLTHOCTD CHUIIBI.
Kunernueckast sneprus
MaTepuaabHONW TOUKH.
Teopema 06 n3MeHEeHUH
KMHETUYECKON SHEPrUuu

bubmmoreka [{OK
https://m.edsoo.ru/ff0c4502

17

[TorenmmansHas 3HEPTHUSL.
[ToreHnmanpHas SHEPTUst
yIpyro aegopMupoBaHHOM
npyxuHbl. [loTeHmanbHas
SHEPTHUs Tesa BOIHU3U
MOBEPXHOCTH 3€MJIH

bu6moreka [IOK
https://m.edsoo.ru/ffOc461a

18

IloTennuannpHEIE U
HETIOTCHIIMATbHBIC CUJIBL.
CBs13b pabOTHI
HETIOTEHIIMAIBHBIX CHII C
M3MEHEHHEM MEXaHUYECKOM
SHEPrUU CHUCTEMBI TeJl. 3aKOH
COXpaHCHHS MEXaHUYECKOMH
SHEPTUU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTopHas pabora
«MccnenoBanue cBs3H
paboTHI CHIIBI C H3MEHEHHEM
MEXaHHYECKOM SHepTruu Tena
Ha TIpUMepe PaCTsHKCHHUS
PE3UHOBOTO KI'YTa»

[IOKYMEHT NMOAMMUCAH 3IEKTPOHHOW NMOAMMCHIO

Onepatop 340 000 "KamnaHus "TeH3op"
Naoentudukatop: fb0d3f9a-bc2d-A41c-8089-de9375428f76

OTNPABJIEHO

MKOY "COLU N22 M. TENJIOE M. KABAJIEPA OPAAEHA KPACHO
3BE3Abl K.H. EMEJZIbSAHOBA", JIOBAHOBA IN/NS BUKTOPOBHA,
AWNPEKTOP

Ceptudukat 017DABC4007DBO5FB348FCD476964964B9



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

20

KonrpomnsHas pabora o teme
«Kunemaruka. /lunamuka.
3aKOHbBI COXPAHEHUS B
MEXaHUKE»

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIE TOJIOKEHUS
MOJIEKYJIAPHO-KMHETUYECKOMN
TeOpuH. bpoyHOBCKOE
nsuxenue. Audpdysus

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep JBUKEHUS U
B3aUMOJEHCTBUSA YaCTUI]
BeniecTBa. MoJienu CTpoeHust
ra3oB, )KHJAKOCTEN U TBEPIBIX
T

23

Macca monekyn. KonuyectBo
BemecTBa. IlocTossHHAs
ABoraapo

24

TenoBoe paBHOBECHE.
Temneparypa u e€
u3Mepenue. [lkana
temiieparyp Llenscus

25

Wneansueiii ras B MKT.
OcnosHoe ypaBHeHue MKT

bubmuoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AOGconroTHas TemnepaTrypa
KaK Mepa cpeliHen
KMHETUYECKOU DHEPIUU
JBUKEHUS MOJIEKYIL.
YpaBHeHnue Menzeneena-
Knaneipona

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc511e

Qnepatop 910 000 "Kg

MnaHus "TeH3op"

27

3akon [ampToHa. ['a30BEIC

[IOKYMEHT NMOAMMUCAH 3IEKTPOHHOW NMOAMMCHIO MpentndmkaTop: fb0d3f9a-bc2d-

A41c-8089-de9375428f76

OTNPABJIEHO

MKOY "COLU N22 M. TENJIOE M. KABAJIEPA OPAAEHA KPACHO Ceptudukat 017DABC4007DBO5FB348FCD476964964B9

3BE3Abl K.H. EMEJZIbSAHOBA", JIOBAHOBA IN/NS BUKTOPOBHA,
AWNPEKTOP



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

3aKOHBI
JlabopaTtopHas pabora
«HccienoBanue 3aBUCUMOCTH
28 MEX]ly apaMeTpaMu 1
COCTOSIHHSI Pa3peKEHHOTO
raza»
N3onporieccel B uieabHOM
29 ra3e u ux rpapuieckoe bubmmorexa [TOK
https://m.edso0.ru/ff0c570e
MpeACTaBICHUE
BryTtpenHss sHeprus
TEPMOJIMHAMUYECKOMN
CHUCTEMBI M CITIOCOOHI €€
30 n3MeHeHus. KoanuectBo bubnuorexa [JOK
TEIUTIOTHI U padoTa. https://m.edso0.ru/ff0c5952
BuyTpenuss sneprus
OJHOATOMHOI'0 HJEaTbHOTO
raza
31 Buab! Teronepenaun bubmorexa HOK
https://m.edsoo.ru/ff0c5c36
VnenpHas TEIIOEMKOCTD
32 BelecTsa. KommuecTBo bu6mmoreka [JOK
TEIUIOTHI IIPHU TEIIONEepeaye. https://m.edsoo.ru/ff0c5c36
AmabaTHBIN MPOIECC
[TepBrlii 3aK0H
33 TEPMOJAMHAMUKHU U €T0 bubmmorexa LOK
https://m.edsoo.ru/ff0c5efc
MIPUMEHEHHE K U30MIpoLeccam
Heo6paTumocThb nporeccoB B
34 npupone. Bropoii 3akon EH6HHOTeKa HOK
https:#m.edsoeapfFOCERBOKgMnarms "Tensop”
TCPMOIUHAMHKH [OKYMEHT MOZMWCAH 3NEKTPOHHON MOAMUCHIO WpenTudukatop: fb0d3f9a-bc2d-A41c-8089-de9375428f76

OTNPABJIEHO

MKOY "COLU N22 M. TENJIOE M. KABAJIEPA OPAAEHA KPACHO Ceptudukat 017DABC4007DBO5FB348FCD476964964B9

3BE3Abl K.H. EMEJZIbSAHOBA", JIOBAHOBA IN/NS BUKTOPOBHA,
AWNPEKTOP



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230

[Tpunmun nevicteus u KII/

bu6mmoreka [{OK

Qnepatop /10 Q00 "KgMnaHus "TeH3zop"

35
TETIOBOM MalIuHbI https://m.edsoo.ru/ff0c600a
36 uxn Kapno u ero KIT/]
37 DKosornyeckue mpoodIeMbl
TETIOPHEPTETHUKH
O06o0maronuit ypok
38 «MounekynsipHas pu3uka bubmorexa HOK
YIAp ’ https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOTMHAMHUKID)
KonTponbHas pabota no teme
39 «MoutekynsipHas pu3rKa 1 bubmorera [JOK
YIp ’ https://m.edsoo.ru/ff0c6a50
OCHOBBI TEPMOIMHAMHKI
[TapooGpa3zoBanue u
40 KoHieHcanus. Vicnapenue u bubmorexa [TOK
A et P https://m.edsoo.ru/ff0c63b6
KHIICHUE
AOcoiroTHas U
41 OTHOCHTEJIbHAS BIIAYKHOCTh bubmorexa [TOK
. https://m.edsoo.ru/ff0c64d8
Bo31yxa. HackIeHHbIH map
Trépnoe Temno.
Kpucrannnueckue u
amop(HbIC Tea.
42 AHHI;(ST OTIUSI CBOMCTB bubmmorexa [JOK
P https://m.edsoo.ru/ff0c65f0
KpucTayioB. JKuakue
kpuctamuibl. COBpeMEHHbBIC
MaTepHaIbI
[InaBnenue u
43 KpUCTaJIIM3anus. Y ienbHast bubnuoreka [IOK
TEMJI0Ta IIaBJICHUS. https://m.edsoo.ru/ff0c6708
Cybnumarus
44 YpaBHEHHE TEIIOBOT'O [IOKYMEHT MOZAMMCAH SMEKTPOHHOI MOAMMCHIO bubnueresado) Kodsfoa-bead-

A41c-8089-de9375428f76

OTNPABJIEHO MKOY "COLU N22 M. TENJIOE M. KABAJIEPA OPAAEHA KPACHO
3BE3Abl K.H. EMEJZIbSAHOBA", JIOBAHOBA IN/NS BUKTOPOBHA,

QnpP

EKTOP

Ceptudukat 017DABC4007DBO5FB348FCD476964964B9



https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708

Oaranca

https://m.edsoo.ru/ff0c6820

DneKkTpu3aIus Tel.

bu6mmoreka [IOK

45 dneKTpurieckuii sapa. Jlsa https://m.edsoo.ru/ffOc6bcc
BH/JIa JICKTPUYECKUX 3aPsI0B
[TpoBOIHWKY, TUIIEKTPUKH U
46 MOJIyIIPOBOJHUKH. 3aKOH bubnuorexa [JOK
COXPAHEHUS JIEKTPUUYECKOTO https://m.edsoo.ru/ff0c6bcc
3apsiaa
B3anmopeiicTBue 3apsiios.
47 3akoH Kynona. Toueunsiit Bu6mmorexa [IOK
3 https://m.edsoo.ru/ffOc6ced
ANEKTPUUECKUH 3apsiT
Hanpsixk€énHocThb
AIIEKTPUYECKOTO MOJIS.
48 [TpuHIIUI Cynepno3uiuu bubmorera I[JOK
. https://m.edsoo.ru/ffOc6df2
ANEeKTpUYecKuX nosei. JInnuum
HANPSKEHHOCTH
PaboTa cun
49 3IEKTPOCTATUYECKOTO MOJIA. bubnuoreka [JOK
ITorennuan. PasHocTtb https://m.edsoo.ru/ffOc6f00
MOTEHIIUAJIOB
[TpoBOAHUKY U TUAIIEKTPUKU
50 B 2JIEKTPOCTATUYECKOM IIOJIE. bubnuoreka [JOK
Jusnexkrpuueckas https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTb
51 DNEeKTPOEMKOCTb. bubnunoreka [JOK
Konnencarop https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD MIIOCKOTO
bu6mmoreka [JOK
52 KOHJIEHCAaTopa. JDHEprus

3apsAKCHHOI'0 KOHACHCATOpa

[IOKYMEHT NMOAMMUCAH 3IEKTPOHHOW NMOAMMCHIO

https:f/m-edSoeraebPoe PRE0Komnanus "Tensop”  ———

NaenTtudukatop: fb0d3f9a-bc2d-

A41c-8089-de9375428f76

OTNPABJIEHO

MKOY "COLU N22 M. TENJIOE M. KABAJIEPA OPAAEHA KPACHO

3BE3Abl K.H. EMEJZIbSAHOBA", JIOBAHOBA IN/NS BUKTOPOBHA,
AWNPEKTOP

Ceptudukat 017DABC4007DBO5FB348FCD476964964B9



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

53

JlabopaTtopHas pabora
"U3mepenue 35eKTpoEMKOCTH
KOHJIeHcaTopa"

54

[TpunIMn neicTBus u
MIPUMEHECHHE KOHICHCATOPOB,
KOITUPOBAIHLHOTO aIlapara,
CTPYHHOI'O IPUHTEpA.
DNeKTpoCTaTUYECKas 3alluTa.
3a3zemiieHHe
AIEKTPONPUOOPOB

55

DIEeKTPUYECKUN TOK, YCIOBHS
€ro CyIIECTBOBAHMSL.
[TocTostHuEIM TOK. Cuna Toka.
Hanpsioxenue.
Conporunenue. 3akoH Oma
JUIS y4acTKa Lenu

56

IlocnenoBarensHOE,
napajuiesibHOe, CMEIIaHHOE
COEIMHEHHE MPOBOTHUKOB.
JlaGopaTtopHas pabora
«M3yueHune cMemanHoro
COEIMHEHHS PE3HCTOPOB)»

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

Pabora 1 MOIIIHOCTH
3JIEKTPUYECKOTO TOKA. 3aKOH
Jxoyns-Jlenna

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3axoH OMa U1 TOJIHOM
(3aMKHYTOI) 3JIEKTPHUYECKOI
uenu. KopoTkoe 3amMbIKaHue.
JlaGoparophas pabota

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

[OKYMEHT MNOAMNMNCAR

1 SNEKTPOHHOW MOAMUCHIO

NaenTtudukatop: fb0d3f9a-bc2d-

Orepatop 540 000 "KamnaHus "TeH3op"

A41c-8089-de9375428f76

OTNPABJIEHO MKOY "COLU N22 M. TENJIOE M. KABAJIEPA OPAAEHA KPACHO
3BE3Abl K.H. EMEJZIbSAHOBA", JIOBAHOBA IN/NS BUKTOPOBHA,

QnpP

EKTOP

Ceptudukat 017DABC4007DBO5FB348FCD476964964B9



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

«M3mepenne D/1C ncrounuka
TOKa ¥ €r0 BHYTPEHHETO
COIPOTHBIICHUS

59

DNeKTpOHHAas IPOBOAUMOCTb
TBEPABIX METAJIOB.
3aBUCUMOCTb COTIPOTHUBIICHUS
METaJUIOB OT TEMITEPATYPHI.
CBepXxnpoBOIMMOCTb

60

DIJIEKTPUYECKUI TOK B
Bakyyme. CBoiicTBa
AIIEKTPOHHBIX ITyYKOB

61

[TonynpoBoaHMKH, UX
coOCTBEHHAs U TIPUMECHas
MpoBOAMMOCTh. CBOMCTBA Pp—
n-nepexoja.
[TonynpoBOAHUKOBBIE
MIPUOOPHI

bu6moreka [IOK
https://m.edsoo.ru/ff0c84ae

62

DJIEKTPUYECKUH TOK B
pacTBopax U paciuiaBax
AJIEKTPOJIUTOB.
DIeKTpoIUTHYECKAs
JUCCOLMaIus. DIEKTPOIIN3

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c82ba

63

DJIEKTPUYECKHUI TOK B ra3ax.
CaMoCTOSTENIbHBIN U
HECaMOCTOSITEIbHBIN pa3psil.
Monnus. [1mazma

bubmuoreka [JOK
https://m.edsoo.ru/ff0c84ae

64

DnexTpuueckue mpudopsl U
YCTPOMCTBA U UX
MPAKTUYECKOE IPUMEHEHHE.

bu6mmoreka [JOK

[IOKYMEHT NMOAMMUCAH 3IEKTPOHHOW NMOAMMCHIO MpentndmkaTop: fb0d3f9a-bc2d-

https:/m-edS0eIFOREERC KoMnamsa "Tensop”

A41c-8089-de9375428f76

OTNPABJIEHO

MKOY "COLU N22 M. TENJIOE M. KABAJIEPA OPAAEHA KPACHO Ceptudukat 017DABC4007DBO5FB348FCD476964964B9

3BE3Abl K.H. EMEJZIbSAHOBA", JIOBAHOBA IN/NS BUKTOPOBHA,
AWNPEKTOP



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc

[IpaBuna TexHUKH

0e30IacHOCTH

65 O6o06maromuit ypok 1 bubmuoreka [JOK
«INEKTPOIMHAMHKAY https://m.edsoo.ru/ff0c88be
KonTponbnas pabota no teme
«INEeKTPOCTATUKA.

66 [TocTOSTHHBIH AIIEKTPUYECKHIA 1 1 bubmorexa HOK

https://m.edsoo.ru/ffOc8a8a

TOK. TOKH B pa3iIMyHbIX
cpenax»

67 KonTponbHas pabota o teme 1 1 bubnuoreka [JOK
"DnekTpoaguHaMuKa" https://m.edsoo.ru/ff0c8c56

68 O06o0maronuii ypok 1mo 1 bu6moreka [IOK
temam 10 knacca https://m.edso0.ru/ffOc8f6c

OBIIEE KOJIMYECTBO UACOB 68 4 4

I10 ITIPOTPAMME

[IOKYMEHT NMOAMWCAH 3/TEKTPOHHOW NMOAMMCHIO

Onepatop 340 000 "KomnaHus "TeH3op"
NaoenTtudukatop: fb0d3f9a-bc2d-441c-8089-de9375428f76

OTNPABJIEHO MKOY "COLU N22 M. TENJIOE M. KABAJIEPA OPAAEHA KPACHO Ceptudukat 017DABC4007DBO5FB348FCD476964964B9

3BE3Abl K.H. EMEJZIbSAHOBA", JIOBAHOBA IN/NS BUKTOPOBHA,
AWNPEKTOP



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

IHOYPOYHOE IIVTIAHUPOBAHHUE

11 KUIIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
Ne Tema ypoka KoHTpoJibHbIE IIpakTHyeckue Aara i ppossIe
n/n Bcero H3yUYeHusi oOpa3oBartejibHbIE
padoTshI padoThI
pecypcsl

[TocTostHHBIE MAarHUTHI M X

B3anMMOJICHCTBHE.

1 MaruutHoe nosie. Bektop 1 bubnuorexa [JOK
MarHUTHON WHIYKIINH. https://m.edsoo.ru/ff0c9778
Jluann MarHuTHOM
VHIYKUIWAA
MarnuTHOe nosue

5 MPOBOJIHUKA C TOKOM. OTIBIT 1 bubnuoreka [IOK
Opcrena. Bzaumopeiicteue https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM
JlaGopaTtopHas pabora

3 «M3y4eHre MarHuTHOTO OIS 1 1 bubmmorexa [JOK
KATYILIKH C TOKOM https://m.edsoo.ru/ff0c98fe
JleficTBUE€ MAarHUTHOT'O TOJIS
Ha MPOBOJHUK C TOKOM. Cuita

4 Awmmnepa. JlabopaTopHas 1 1 bubnuoreka [JOK
pabora «VccnenoBanue https://m.edsoo.ru/ff0c9acO
JENCTBUS OCTOSIHHOTO
MarHuTa Ha pamMKy C TOKOM)

JlelicTBMEe MarHUTHOTO TIOJISt

5 Ha JABIKYILYIOCA 1 - Etlfi?/l/lme;(gngg% 0 000 "Komnakus "Tensop" ————

sapsuKkeHHylo yacTuity. CHia AOKYMEHT NOAMMCAH 3NEKTPOHHON MOAMMCHIO %ﬁé@%ﬁé i o 2d1441c-8089-de9375428f76

OTNPABJIEHO

MKOY "COLU N22 M. TENJIOE M. KABAJIEPA OPAAEHA KPACHO

Ceptudukat 017DABC4007DBO5FB348FCD476964964B9

3BE3Abl K.H. EMEJZIbSAHOBA", JIOBAHOBA IN/NS BUKTOPOBHA,

AWNPEKTOP



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

Jlopenma. Pabora cuibl
Jlopenua

DneKkTpoMarHuTHas
naaykuud. [Iorok BekTopa
MarHuTHOM uHayKuuu. IC
MHIYKIHUH. 3aKOH
3IEKTPOMATrHUTHOM
nHaykunu Papanest

JlabopaTtopHas pabora
«HccnenoBanue SIBICHUS
JEKTPOMArHUTHOU
HUHAYKIOUNA»

bu6moreka [IOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTH. SIBIEHUE
camounaykuu. J1C
CaMOWHIYKITUU. DHEPTHS
MAarHUTHOTO TIOJISI KATYIITKH C
TOKOM. DJICKTPOMAarHuTHOE
oJjie

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoicTBa u
WX MPUMEHEHHE: IOCTOSHHBIE
MarHuThl, 3JICKTPOMArHUTHI,
AJIEKTPOJIBUTATEb,
YCKOPUTENN JIEMEHTaAPHBIX
YacTHUll, UHAYKIIMOHHAS TeYb

10

O6o0mmaronuit ypok
«MarauTHoe mnoJe.
DneKkTpoMarHuTHas
VHTy KLU

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcab82

Qnepatop 910 000 "Kg

MnaHus "TeH3op"

11

KonrpomnbHas padora no

.CI,OKYI\]-EHT NOANNCA

H 3/TEKTPOHHOW NMOAMMCHIO

bubnugmenadi Koodsma-bead

441c-8089-de9375428f76

OTNPABJIEHO MKOY "COLU N22 M. TENJIOE M. KABAJIEPA OPAAEHA KPACHO

3BE3Abl K.H. EMEJZIbSAHOBA", JIOBAHOBA IN/NS BUKTOPOBHA,
AWNPEKTOP

Ceptudukat 017DABC4007DBO5FB348FCD476964964B9



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82

TeMe «MarauTHoE II0JI€E.
DneKTpoMarHuTHas
VHTy KLU

https://m.edsoo.ru/ffOcad58

12

CB00OOHBIC MEXaHHYECKUE
kosebanus. ['apmoHnyeckue
Kosie0aHus. YpaBHEHUE
TapMOHHYECKHUX KoJIeOaHUH.
[IpeBpatienue sHeprun

bubmmoreka [{OK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTtopHas pabora
«Hccnenosanue
3aBHCHMOCTH TIEPHO/Ia
MaJIbIX KoJieOaHu# Tpy3a Ha
HUTH OT JJIMHBI HUTHU U
Macchl Ipy3a»

14

KonebarenbHblii KOHTYD.
CBoOo1HEIE
AJIEKTPOMArHUTHBIC
KoJIeOaHHs B UICATBHOM
KoJie0aTeIbHOM KOHTYPE.
AHaJOTrust MEXIy
MeXaHUYECKUMH U
ANIEKTPOMArHUTHBIMU
KoJIEOAHUSIMH

bu6mmoreka [JOK
https://m.edsoo.ru/ffOch820

15

®opmyna Tomcona. 3akoH
COXpaHEHUs DHEPTUH B
ujearbHOM KoJeOaTeTbHOM
KOHTYypE

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcb9c4

16

IIpencrasnenue o
3aTyXarolux KojaeOaHusX.

[IOKYMEHT NMOAMMUCAH 3/TEKTPOHHOW NMOAMMCHIO

MnaHus "TeH3op"

1441c-8089-de9375428f76

OTNPABJIEHO

MKOY "COLU N22 M. TENJIOE M. KABAJIEPA OPAAEHA KPACHO Ceptudukat 017DABC4007DBO5FB348FCD476964964B9

3BE3Abl K.H. EMEJZIbSAHOBA", JIOBAHOBA IN/NS BUKTOPOBHA,
AWNPEKTOP



https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86

BeiHyX1cHHBIE
MEXaHUYECKUE KOIeOaHus..
Pesonanc. BeiHyx1eHHbBIE
AJIEKTPOMArHUTHBIE
KoJIeOaHus

17

IIepemeHHBIH TOK.
CuHycougaIbHBIN
MepEMEHHBINA TOK. MOIIHOCTH
IIEPEMEHHOTI0 TOKA.
AMIUITYHOE U
JIENCTBYIOIIEE 3HAYCHUE
CWJIBI TOKA U HAIIPSDKEHUS

bubmmoreka [{OK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop.
[IpousBoacTBO, epenaya u
noTpebaeHne AEKTPUIESCKOU
SHEpPruu

19

YCTpoicTBO M MPaKTUUECKOE
MIPUMEHEHHE AIIEKTPUIECKOTO
3BOHKa, FeHepaTopa
MIEPEeMEHHOT0 TOKa, JTMHUM
aNeKTporepeaay

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKH TIPH
MPOU3BOJICTBE
anekTposHeprun. Kynbrypa
HMCHOJIb30BaHUSI
JJIEKTPOIHEPTUU B
MOBCEIHEBHOM KU3HU

21

MexaHu4deckue BOJIHBI,
YyCJI0BUs paClIpOCTPaHCHU.

[IOKYMEHT NMOAMMUCAH 3/TEKTPOHHOW NMOAMMCHIO

TP 30 000 "Kq

BI/I6J'II/IOT€K8H£_p[aO
i 0

5‘.1;\.)-‘1.

MnaHus "TeH3op"

1441c-8089-de9375428f76

OTNPABJIEHO

MKOY "COLU N22 M. TENJIOE M. KABAJIEPA OPAAEHA KPACHO

3BE3Abl K.H. EMEJZIbSAHOBA", JIOBAHOBA IN/NS BUKTOPOBHA,

AWNPEKTOP

Ceptudukat 017DABC4007DBO5FB348FCD476964964B9



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

[Tepuoa. Cxopocts
pacnpocTpaHeHHUs U JAJIUHA
BOJHBIL [lonepeynsie n
IIPOJIOJIbHBIE BOJHbI

3Byk. CKOpOCTh 3BYyKa.

22 I'pomkocTs 3Byka. BricoTa bubmmorexa [TOK
https://m.edsoo.ru/ffOcccOc
ToHa. TemOp 3ByKa
DNeKTpOMarHUTHBIE BOJIHBI,
23 HX CBOMCTBA M CKOPOCTb. bubnuorexa [JOK
[IIxana 3MeKTpOMarHuTHBIX https://m.edsoo.ru/ff0ccfe0
BOJTH
[IpuHIIUTIB paTOCBS3U U
24 TeneBuneHus. Pazsurue
CPEICTB CBSI3H.
Pagnosokamus
o5 KontposbHas padota 1 bubnuoreka [IOK
«Koiebanus 1 BOJHBI https://m.edsoo.ru/ff0cc6f8
[Ipsimonunelinoe
acrpoCTpaHEHHUE CBETAa B
26 EnHoi))omfoﬁ cpene. bubmmorexa [IOK
. https://m.edsoo.ru/ff0cd350
ToueuHbIil HICTOYHUK CBETA.
JIyud cBera
OtpaxxeHue cBeTa. 3aKOHbI
97 OTpaXKEHUS CBETA. bubnuoreka [JOK
[Toctpoenue n3o0pakeHu B https://m.edsoo.ru/ffOcd4e0
IIJIOCKOM 3€pKalie
[Ipenomnenue ceera. [lonHoe
bu6mmoreka [JOK
28 BHYTPEHHEE OTPaKECHUE.

[IpenenbHbIN yroi MoJIHOro

[IOKYMEHT NMOAMMUCAH 3/TEKTPOHHOW NMOAMMCHIO

https:m-edSoerrta PACHRS K

NaeHTtudukatop: fb0d3f9a-bc2d-

MnaHus "TeH3op"
441c-8089-de937542876

OTNPABJIEHO MKOY "COLU N22 M. TENJIOE M. KABAJIEPA OPAAEHA KPACHO

3BE3Abl K.H. EMEJZIbSAHOBA", JIOBAHOBA IN/NS BUKTOPOBHA,

AWNPEKTOP

Ceptudukat 017DABC4007DBO5FB348FCD476964964B9



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6

BHYTPEHHEIr0 OTPAKECHUS

29

JlabopaTtopHas pabora
«M3mepenne nokasaresst
MIPEJIOMIICHUS CTEKIIa»

bu6mmoreka [{OK
https://m.edsoo.ru/ffOcd67a

30

JInnzsl. [locTpoenue
M300paKeHUH B JIMH3E.
dopmysa TOHKON JIMH3BL.
YBenuueHue JuH3bI

bubmmoreka [{OK
https://m.edsoo.ru/ffOcddle

31

JlabopaTtopHas pabora
«UccnenoBanue cBOUCTB
M300pakKeHUH B JIMH3AX)

32

Hucnepcus cBera. CoKHBIN
coctaB Oemoro cera. L[BerT.
JlaGopaTopHas pabora
«Habmonenne nucnepcuu
CBETa»

33

HNurtepdepennus certa.
Judpakuus ceTa.
HudpaxiponHas pemeérka

bu6mmoreka [JOK
https://m.edsoo.ru/ffOced22

34

HOHGpeLIHOCTI) CBCTOBBIX
BOJIH. HOJ’IHpI/IBaHI/IH CBCTa

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcf02e

35

OnTuueckue mpudOpPHI U
yCTPOMCTBA U yCIIOBUS X
0€301acHOr0 MPUMEHEHUS

36

['panuLibl TPUMEHUMOCTH
KJIACCUYECKON MEXAHUKH.
[ToctynaTel ciennanibHOM
TEOPUU OTHOCUTEIIBHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cf862

Qnepatop 910 000 "Kg

MnaHus "TeH3op"

37

OTHOCUTENBHOCTH

[OKYMEHT MOAMNNCA

H 3/TEKTPOHHOW NMOAMMCHIO

bubnugmenadi Koodsma-bead

441c-8089-de9375428f76

OTNPABJIEHO MKOY "COLU N22 M. TENJIOE M. KABAJIEPA OPAAEHA KPACHO

3BE3Abl K.H. EMEJZIbSAHOBA", JIOBAHOBA IN/NS BUKTOPOBHA,
AWNPEKTOP

Ceptudukat 017DABC4007DBO5FB348FCD476964964B9



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

OJTHOBPEMEHHOCTH.
3ameIeHre BpEMEHU U
COKpaIeHne JUTNHBI

https://m.edsoo.ru/ffOcfa42

DHeprus u UMIYJIbC
PENATUBUCTCKON YaCTHULIBI.

bubmmoreka [{OK

MnaHus "TeH3op"

38 CBsi3b MacChlI C SHEPTUEH U https://m.edsoo.ru/ffOcfc68
HUMITYJIBCOM. DHEPTHSI IIOKOS
KonTponbnas pabota
«Ontuka. OCHOBBI bu6moreka [IOK

39 . 1
CIIEIMAIbHON TEOPHUH https://m.edsoo0.ru/ffOcf6f0
OTHOCHUTEIILHOCTH)

40 ®otonsl. ®opmyna [1nanka. bubnuoreka [IOK
DHeprusi ¥ UMIyJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIE0OBAHNE Bu6morexa LIOK

4l porosdexra. Ompirer A. T https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonHsl GpoTtorddekTa.

42 YpaBHeHue DUHIITEHHA TS bubnuoreka [JOK
dotorddexra. «KpacHas https://m.edsoo.ru/ff0d015e
rparuiay Gorosddexra
Hasnenue ceeta. OnbITh 1. BuGmorexa OK

43 H.“JIe6ez[eBa. Kumueckoe https://m.edsoo.ru/ff0d04a6
JeCTBHE CBETa
TexHnuyeckue ycTpoicTBa u
MIPaKTUYECKOE TPUMEHEHHE:

44 ¢dboTorneMeHT, GOTOAATUHK,
conmHeyHas Oartapes,

CBETONMON Qneparop 3/10 000 "K¢

45 Pemenue 3amay mo Teme [OKYMEHT MOAMMCAH SMEKTPOHHON NOAMMCHIO bubnugmeraddoodsfoa-bead|

441c-8089-de9375428f76

OTNPABJIEHO

MKOY "COLU N22 M. TENJIOE M. KABAJIEPA OPAAEHA KPACHO

3BE3Abl K.H. EMEJZIbSAHOBA", JIOBAHOBA IN/NS BUKTOPOBHA,

AWNPEKTOP

Ceptudukat 017DABC4007DBO5FB348FCD476964964B9



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

«DeMeHTsl KBAaHTOBOM
OIITHUKW

https://m.edsoo.ru/ff0d0302

46

Mopens aroma TomcoHa.
OmnpiTel Pesepdopaa mo
PaCcCesiHUIO 0-4aCTHLI.
[InanerapHas Moaenp aroma

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d091a

47

[Toctynater bopa

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0afa

48

N3nydenue u norioneHue
(hOTOHOB MpH TIEpeXoIe
aToMa C OJJHOTO YPOBHS
SHEPTrUM Ha Apyroul. Buasl
CIEKTPOB

bu6moreka [IOK
https://m.edsoo.ru/ff0d0afa

49

BonHOBEIE CBOMCTBA YaCTHIL.
Bousnnbl ne bpoitis.
KopmyckysipHO-BOJIHOBO#M
nyanu3Mm. CIIoHTaHHOE 1
BBIHY)KJICHHOE H3JIyYCHHUE

bu6moreka [IOK
https://m.edsoo.ru/ff0d0ca8

50

OTtKkpbITHE
paanoakTUBHOCTH. OMBITHI
Pezepdopaa o
OTIpeIeTICHUIO COCTaBa
PaZMOaKTUBHOTO U3ITYUYCHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ffod0fd2

51

CgoiicTBa anbda-, 6era-,
ramMma-u3inydeHus. Bnusaue
PaZOaKTUBHOCTH Ha )KUBBIC
OpTraHU3MBbI

52

OTkpbITHE IPOTOHA U
HeifTpona. M3oTomnel. Anbga-

bubanorexa L[a

[OKYMEHT MOAMNNCA

H 3/TEKTPOHHOW NOAMMCHIO

0P 3,C|,O 000 "Kd
https:/ ._i,!;!!,' g

MnaHus "TeH3op"

1441c-8089-de9375428f76

OTNPABJIEHO MKOY "COLU N22 M. TENJIOE M. KABAJIEPA OPAAEHA KPACHO

3BE3Abl K.H. EMEJZIbSAHOBA", JIOBAHOBA IN/NS BUKTOPOBHA,
AWNPEKTOP

Ceptudukat 017DABC4007DBO5FB348FCD476964964B9



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162

pacnaz. DJIeKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacra.
I'amma-uznydenue

53

DHeprus CBA3M HyKJIOHOB B
sanpe. SInepHsle peakuuu.

S nepHsbiil peaktop.
[IpoGrieMbl, mepCIEeKTUBEI,
JKOJIOTUYECKUE aACIIEKTHI
SIICPHON HEPTETHKU

bubmmoreka [{OK
https://m.edsoo.ru/ff0d1356

54

DJIeMEHTapHbIE YaCTHUIIBI.
OTKphITHE TO3UTPOHA.
MeTtoap! HaOIIOAEHUS 1
pPErucTpamyu dJIeMEHTAPHBIX
yactuil. Kpyrieli cton
«DyHIaMEHTAJIbHBIE
B3auMoaeiicTBud. EquHCTBO
(hbUBUYECKON KapTUHBI MUPa»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bux 3Bé31H0r0 HebAa.
Co3Be3ausi, spKue 3BE3IbI,
[JIAHETBI, KX BUAUMOE
nBrkeHue. ConHevHast
cucrema

56

Comnaue. ConHeyHas
aKTUBHOCTb. VICTOUHHK
sHepruu CoJiHLa U 3BE3]1

57

3BE3/IbI, NX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/bI
rJIaBHOM
MOCJIE0BATEIBHOCTH.

[OKYMEHT MOAMNNCA

H 3/TEKTPOHHOW NMOAMMCHIO

Onepatop 340 000 "Kg¢
NaeHTtudukatop: fb0d3f9a-bc2d-

MnaHus "TeH3op"
441c-8089-de937542876

OTNPABJIEHO MKOY "COLU N22 M. TENJIOE M. KABAJIEPA OPAAEHA KPACHO

3BE3Abl K.H. EMEJZIbSAHOBA", JIOBAHOBA IN/NS BUKTOPOBHA,
AWNPEKTOP

Ceptudukat 017DABC4007DBO5FB348FCD476964964B9



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

BnyTtpenHee crpoeHue 3BE3.
CoBpeMeHHbIE
MIPEJICTaBICHUS O
MMPOUCXOKIACHUHA U
sBosroruu CoJHIIA U 3BE3]T

58

Mneunsiii [1yTe — Hama
I'amaktuka. ITonoxenue u
nBrokenne CoHia B
I'amaktuke. ["'anakTukw.
UYépHble OpIphI B AApAX
TraJIakKTUK

59

Bcenennas. Paz6eranue
rajgaktuk. Teopus bonbiioro
B3pbIBa. PenmkToBoe
n3nydyeHue. MeraranakTuka

60

Hepemennsie mpobieMbl
aCTPOHOMHH

61

KonrponsHas padora
«DNEMEHTHI ACTPOHOMUH U
acTpoU3uKI»

62

Oo6o0maronuit ypok. Posb
(bM3UKH U ACTPOHOMHH B
SKOHOMHYECKOH,
TEXHOJOTUYECKOM,
COILIMAJIbHOM U 3THYECKOM
cdepax nesaTenbHOCTH
YeIIoBeKa

63

O6o0maronuit ypok. Ponb u
MecTO (PU3UKU U aCTPOHOMHH

[OKYMEHT MOAMNNCA

H 3/TEKTPOHHOW NMOAMMCHIO

Onepatop 340 000 "Kg¢
NaeHTtudukatop: fb0d3f9a-bc2d-

MnaHus "TeHsop" ———
441c-8089-de937542876

OTNPABJIEHO MKOY "COLU N22 M. TENJIOE M. KABAJIEPA OPAAEHA KPACHO
3BE3Abl K.H. EMEJZIbSAHOBA", JIOBAHOBA IN/NS BUKTOPOBHA,

AWNPEKTOP

Ceptudukat 017DABC4007DBO5FB348FCD476964964B9




B COBPEMEHHON HAay4YHOU
KapTUHE MHpa

64

O6o0maromuit ypok. Posb
¢bu3nveckoii Teopun B
(dbopMupoBaHUU
MPEJICTaBICHUMN O
(buznyecKoil kKapTuHe MUpa

65

O6o6maronuit ypok. Mecro
(U3HYECKOM KapTUHBI MHpA B
o011eM psi;Ty COBPEMEHHBIX
€CTECTBCHHO-HAYIHBIX
MPEJICTaBICHUN O IPUPOJIE

66

MaruauTHOe noJe.
DJIEKTpOMarHuTHas
WHTYKIIHS

67

Ontuka. OCHOBEI
CHeIMaJIbHON TEOpUHU
OTHOCHUTEIBHOCTHU

68

Pesepubiii ypok. KBantoBas
(du3uka. DIeMEHTHI
ACTPOHOMHUHU U aCTPOPUUKH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB
I10 ITIPOTPAMME

68

[IOKYMEHT NMOAMWCAH 3/TEKTPOHHOW NMOAMMCHIO

Onepatop 340 000 "KomnaHus "TeHzop" ——
NaoenTtudukatop: fb0d3f9a-bc2d-441c-8089-de9375428f76

OTNPABJIEHO MKOY "COLU N22 M. TENJIOE M. KABAJIEPA OPAAEHA KPACHO Ceptudukat 017DABC4007DBO5FB348FCD476964964B9
3BE3Abl K.H. EMEJZIbSAHOBA", JIOBAHOBA IN/NS BUKTOPOBHA,

AWNPEKTOP



https://m.edsoo.ru/ff0d1784

YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

1. Msxumes I'.4., Byxosues b.b., Corckuit H.H. / ITox pea. ITapdenTheBoit
H.A. ®uzuka. 10 knacc. YueOHuk. ba3zoBslii v yriyOa€HHBIN ypOBHU
2. Msxumes I'. 4., ByxoBueB b.b., Uapyrun B.M. / Ilox pen. IlapdhentbeBoii

H.A. ®u3zuka. 11 knacc. YueOnuk. ba3zoBslii v yriyOn€éHHbIN ypOBHU

METOANUYECKHUE MATEPHUAJIBI JISA YUUTEJA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET: Butnuorexa [JOK

Onepatop 340 000 "KomnaHus "TeH3op"

JOKYMEHT MOAMUCAH SAEKTPOHHOM NOAMUCHIO Npentudukartop: fb0d3f9a-bc2d-441c-8089-de9375428f76

OTMNPABJIEHO MKOY "COLL N22 . TEMJIOE UM. KABAJIEPA OPAEHA KPACHOM Ceptudukat 017DABC4007DB05FB348FCD476964964B9
3BE3/bl K.H. EMEJIbSIHOBA", JIOBAHOBA JINJINS1 BAKTOPOBHA,
AVIPEKTOP




