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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usmuke ©6a30BOr0 ypOBHS Ha YpOBHE CpPETHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE TMOJIOKEHHM M TpeOOBaHUI K pe3yibTaTam
OCBOEHHSI OCHOBHON 00pa3oBaTeNbHONU Mporpammel, npeacTtaBieHHbIXx B OI'OC
COQO, a Taxxke c¢ yuéroMm denepaibHON paboueil MporpaMMbl BOCIHUTAHHS U
KOHLIETILIUUA TIpernoJilaBaHusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
o0pa3oBaTeNbHbIC TPOrPAMMBI.

Copepxanve mnporpamMmbl 10 (U3MKE HAMpaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTUHBI Mupa oOydaromuxca 10-11 kimaccoB mnpu
oOyueHuu ux ¢u3nke Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-JEATEIBHOCTHOTO
noaxojaa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusiMm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpPEAMETHBIM pe3yJbTaTaM
oOyuyeHus, a TaKKE YYUTHIBAET HEOOXOAMMOCTh pEaIM3allMd MEXIPEAMETHBIX
CBsI3eM (PUM3UKM C €CTECTBEHHO-HAyYHBIMU YYEOHBIMU TIpeaMeTamu. B Hel
ONPEENSIOTCA OCHOBHBIE LIENM U3Y4YeHUs] (PM3UKH HAa YPOBHE CPEAHEro OOLIEro
o0Opa3oBaHus, TUIAHUPYEMBIE PE3yJIbTaThl OCBOEHUS Kypca (PU3HKHU: JIMYHOCTHBHIE,
MeTanpeIMEeTHbIC, IPeIMETHbIC (Ha 0a30BOM YPOBHE).

[IporpamMma 1o ¢pu3MKe BKIIOYAET:

e [IJITAHUPYEMbIE PE3YyJIbTaThl OCBOEHUS Kypca (pu3uKu Ha 0a30BOM ypOBHE, B

TOM YHCJIE TPEAMETHBIE PE3YJIBTATHI M0 F0J1aM 00yUYEHUS;

e coziepkaHue yueOHoro npeamera «dusnkay no rogam o0yueHusl.

du3znka Kak Hayka O Haubosee OOIMX 3aKOHAX MPHUPOABI, BBICTYIAs B
KayecTBe Y4eOHOTo MpeaMeTa B LIKOJIe, BHOCUT CYLIECTBEHHBIH BKJIAJ] B CUCTEMY
3HaHMI 00 okpyxaroniem Mupe. LlIkonbHbIN Kype pU3uKH — cUCTEMOOOpa3yOIINi
JUISl €CTECTBEHHO-HAYYHBIX YU4E€OHBIX MPEAMETOB, MOCKOIbKY (PU3HMYECKUE 3aKOHBI
JeXaT B OCHOBE TIPOIECCOB M SIBJICHHWM, H3y4aeMbIX XUMHUEH, OWOIOTHEH,
dbusmyeckoir reorpaduei W actpoHomuel. Vcmomp3oBaHME W AKTHBHOE
npuMeHeHue (QU3MYECKUX 3HAHWM  ONpefensieT Xapakrep W pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe HHEPreTuKH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, IMOJYYEHUSI HOBBIX MAaTE€pUalOB C 3aJaHHBIMH CBOMCTBAMH U JIPYTHUX.
N3yuyenue ¢Gu3MKKM BHOCHUT OCHOBHOM BKJaJ B (DOPMHUPOBAHHE €CTECTBEHHO-
HAyYHOW KapTUHBI MHpa OOydaromumxcs, B (OpPMUpPOBAHHUE YMEHHI MNPUMEHSTH
HAy4YHbIA METOJI MO3HAHUS TIPY BBINIOJIHEHUH UMHU YUYE€OHBIX UCCIEA0OBaHUM.

B ocHoBy kypca ¢Gu3uku JUisi YpOBHSL CpelHEro ooOiiero oOpa3oBaHUs
NOJIOXKEH pAX UACH, KOTOpPbIE MOXHO paccMaTpUBaTh KaK MPHUHLMIBL €ro
MIOCTPOCHHSI.



Hoes yenocmnocmu. B cOOTBETCTBUU € HEMl Kypc SBISETCS JIOTUYECKU
3aBEpIIEHHBIM, OH COACPIKUT MaTepuall U3 BCEX pa3esioB (U3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoesn eenmepanuzayuu. B cOOTBETCTBMU C HEW Marepuan Kypca (GU3HKH
oObeauHEH BOKPYr (Qu3nuecknx Teopud. BegymmMm B Kypce  sBISETCS
dbopMHpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuzanus mTpeanosiaraeT HUCHOIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3HUYECKONH HAayKH, OCMBICICHHE CBS3U Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU TIpoOIeMamu.

Hoesa  npuxnaonou  nanpaenenHocmu. Kypc ¢Gusuku mpeanosaraer
3HAKOMCTBO C IIUPOKUM KPYTOM TEXHUYECKUX W TEXHOJIOTHYCCKUX TPHIOKCHHM
W3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes »skonocuzayuu peanusyeTcsi TMOCPEACTBOM BBEJCHUS DIIEMEHTOB
COJIepKaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoOsieMaM  COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHWKH W TEXHOJOTHH, a TaKKe OOCYKICHHUS
po6JieM paloOHAIBHOTO MPUPOIOTIONH30BAHMS U HKOJIOTHUECKO 0€30MacHOCTH.

CTep>KHEBBIMHU DJIEMEHTAMHU Kypca (U3WKH Ha YPOBHE CPEIHErO OOIIEero
oOpa3oBaHus SBISAIOTCS (pusmyeckue Teopuu (HopMHUpOBaHUE MPECTABICHUN O
CTPYKTYpE MOCTPOCHHS (PU3UUECKON TeOpUu, poiu (GyHIaAMEHTAIBHBIX 3aKOHOB U
NPUHITMIIOB B COBPEMEHHBIX  MPEJCTAaBICHUAX O TMPUPOJE, TpaHHUIAX
MPUMEHUMOCTH TCOPUH, JJIS OIHCAHUS €CTECTBEHHO-HAYYHBIX SBICHUA W
IIPOIIECCOB).

CHUCTeMHO-JeSTeTPHOCTHBIN TIOXO0/ B Kypce (DU3UKH peamu3yeTcs: Mpeke
BCEr0 3a CYET OpraHU3alUM IKCIIEPUMEHTATBHOU ACSITEIBHOCTH O0YUYarOIIUXCA.
Jns GazoBoro ypoBHS Kypca (U3MKM — OTO UCIOJIb30BAHUE CHUCTEMBI
(GpOHTANIBHBIX KPAaTKOBPEMEHHBIX JSKCICPUMEHTOB M JIA0OpaTOpPHBIX padoT,
KOTOpbIE B TIporpamMme mo (pu3uke OObeIUHEHBI B OOMIUN CIUCOK YUYCHHUYECKHX
MpaKkTUYeCKux padoT. Brifenenne B yka3aHHOM mepedyHe JabopaTOpHBIX padoT,
MPOBOJUMBIX JUISS KOHTPOJS M OICHKH, OCYIICCTBISICTCS  YYaCTHUKAMHU
o0pa3oBaTEIBLHOIO TMpollecca MCXOJd M3 OCOOCHHOCTEH IIJITAaHUPOBAHUS U
ocHalleHus kabunera ¢Qusuku. Ilpm >TOM obOecrneunBaeTcsi OBJIAJICHUE
OOYYarOIIMMHUCS YMEHUSIMUA TPOBOJUTH KOCBEHHBIC W3MEPEHHUsI, HMCCIEIOBAHUS
3aBUCUMOCTEH (U3MUECKMX BEIMYMH U TOCTAHOBKY OIBITOB 10 MPOBEPKE
MIPEIJIOKCHHBIX THITOTE3.

bonbimoe BHUMaHWE ynenseTCs pPENICHUI0 PAcYETHBIX M KauyeCTBEHHBIX
3anay. [Ipu 3TOM AJia pacy€THBIX 3a/ady MPUOPUTETOM SIBIISIOTCS 3a7auyd C SIBHO
3aJlaHHOM (PU3UUECKON MOJIEINbIO, MO3BOJISIIOIINE PUMEHSTh U3yYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasfeia Kypca, TaK U MHTECTPUPYS 3HAHUSA W3
pa3HbBIX pa3nesnoB. /[ KauyeCTBEHHBIX 3a/1ad MIPHOPUTETOM SIBIISIFOTCS 3aJIaHUS Ha
OoOBsICHEHHE TpOoTeKaHus (U3MUECKUX SIBICHUW W TPOILECCOB B OKpYXkarolen
XKU3HHU, TpeOyroiue BbIOOpa (uU3MYecKON MoJenu JUIsi CUTyalluu MPaKTHKO-
OpPHUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu PI'OC COO k MarepuaibHO-
TEXHUYECKOMY OOecledeHno y4eOHOro mpoliecca 0a3oBbIf ypOBEHb Kypca
(bU3UKK Ha YPOBHE CPEHEro 00IIero oOpa30BaHUs TOJDKEH U3ydaThCs B YCIOBUSX
MpeIMETHOr0 KaOuHeTa (U3MKU WM B YCJIOBHUSIX HMHTETPHUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QU3MKU HOKHO OBITH
HE00X0aUMOe J1abopaTopHOE OO0OpYAOBAaHHME JJIS BBIMOJHEHUS YKAa3aHHBIX B
mporpamMme 1o GU3NKE YICHHYECKUX MPAKTHIECKUX padOT M JEMOHCTPAIMOHHOE
o0opyI0BaHUE.

JlemoHCTpaninoHHOe o0OopynoBaHue (GopMupyercs B COOTBETCTBUU C
MPUHITUIIOM MHHUMAJIBHON JOCTAaTOYHOCTH ©  00ECIeYMBAaeT IOCTAHOBKY
MEPEUNCIICHHBIX B TporpaMMe I0 (HU3UKE KITIOUEBBIX JICMOHCTPAIUHA IS
WCCIICMOBAHMUSI WM3yYaeMbIX SBJICHHMA W  TIPOIECCOB, OMIMPUYECKUX M
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHU.

JlabopaTopHoe 000py/OBaHHE I YYEHUYECKHX TMPAKTUYECKUX padboT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 00€CIeUMBAETCS B pacyéTe
OJTHOTO KOMIUIEKTa Ha JBYX OOydJarImmuxcs. TeMaTHYeCKhe KOMILIECKTHI
7a00paTOPHOTO OOOPY/IOBAHUSI JOJAKHBI OBITH IMOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(GPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHLHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPUH.

OCHOBHBIMU LIETIAMU U3YYEHUST GUBHKHU B 00111eM 00pa30BaHUM SBIISTIOTCS:

e popMupoBaHHE WHTEpPECa W CTPEMJICHHS OOYYaAOIIMXCS K HAYIHOMY
M3YYCHUIO TIPUPOJBI, PAa3BUTHE WX HHTCIUICKTyaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEH;

e PA3BUTHE TPEJCTABICHUN O HAYYHOM METOJE IMO3HAHMS W (POpMHUPOBaAHHE
UCCJICIOBATEILCKOTO OTHOIICHUS K OKPY KAIOITUM SBIICHUSIM;

« hopMupOBaHUE HAYYHOTO MHUPOBO33PECHHS KaK PEe3yJibTaTa NU3y4YeHUsI OCHOB
CTpPOEHHUS MaTepuu U QyHIaAMEHTAIBHBIX 3aKOHOB (DM3UKU;

e popMupoBaHHE yMEHUH OOBACHATH SBJACHUS C  HCIOJIb30BAaHUEM
(Gu3HYeCKUX 3HAHUI M HAYYHBIX JOKA3aTeIbCTB;

e popMUpOBaHUE TIPEACTABICHUA O PO (PU3MKU IS Pa3BUTUSA JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUH.

JlocTkeHue 3TuX 1efield oOecrneurnBaeTcsl pelieHueM CIeIyIoluX 3a1a4 B

npoliecce u3yyeHus Kypca GU3NK1 Ha YpPOBHE CPEHEr0 00IIero o0pa3oBaHus:



* IPHOOPETEHNE CUCTEMBI 3HaHU 00 O0MIMX (PU3MUECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX, TEOpHUAX, BKIIOYAas MEXaHWKY, MOJICKYJSIpHYI0 (HU3HKY,
AIIEKTPOAUHAMUKY, KBAHTOBYIO (PH3UKY H 3JIEMEHTHI aCTPOPHU3UKH;

e popMHupoBaHME yMEHMII TNPUMEHATH TEOPETHUYECKHE 3HAHUS IS
OOBbsicCHEHUsI (PU3MYECKUX SBJICHWM B TMPUPOJAE U A TPUHATHA
IPAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

¢ OCBOCHHE CIIOCOOOB pEHICHHUS PA3JIMYHbIX 337a4 C SIBHO 3aJaHHOM
¢usnyeckoil MoJeNblo, 3a7ad, MOAPa3yMEBAIOIIUX CaMOCTOSTEIBHOE
co3anue (PU3NYECKO MO, aIeKBaTHON YCIOBHIM 33/1a4H;

e [MIOHUMaHHE (PUIUUYECKUX OCHOB U MPHUHIIMIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIMSHUS Ha OKPY>KAIOILYIO
cpeny;

¢ OBJIQJICHUE METOJIaMH CaMOCTOSITEIHHOTO IJIAHUPOBAHUS W TPOBEICHUS
(u3nyecKux SKCIEPUMEHTOB, aHaJIM3a U MHTEPIpETalud HHPOpMaIuH,
OTIpe/IeNICHUs IOCTOBEPHOCTHU MOJIYUYEHHOTO Pe3yJIbTaTa;

e CO3J]aHUE YCIIOBUH MJIl Pa3BUTHS YMEHHUH MPOEKTHO-HUCCIIEN0BATENbCKOH,
TBOPYECKOU J1€ATEIBHOCTH.

Ha wusyuenune ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE CpPEIHEro OOLIEro
oOpazoBanus orBoautcsa 136 yacos: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 kmacce — 68 gacoB (2 yaca B HEJICITIO).

[Ipenyaraempiii B mporpamMme 1o (QU3MKE TMepeyYeHb JIA0OPATOPHBIX H
NPAKTHUECKUX paboOT SBIAETCA PEKOMEHIOBAHHBIM, YUYUTENb JAENaeT BBIOOD
IPOBEJCHHUS JTA0OpAaTOPHBIX PadOT M OMBITOB C YYETOM WHIUBUAYATHHBIX
0COOEHHOCTEM 00yUarOIIUXCSl.



COILEPKXAHUE OBYYEHUA
10 KJTACC

Pa3znen 1. ®u3uka u MeTOAbI HAYYHOT0 MO3HAHUS

@dusnka — Hayka O mpupone. HaydHble METOIBI MO3HAHMS OKPY’KAIOIIETO
Mupa. Ponb DJSKCrepuMeHTa M TEOPUM B INPOLECCE MO3HAHUS IPUPOJBL.
OKCIIepUMEHT B (pU3HKeE.

MopenupoBanue (pU3MUECKUX SIBJIECHUN U mpoueccoB. HayuHble TUIOTE3BI.
dusznveckre 3aKOHbI U TEOpUU. [ 'paHUIIbI TPUMEHUMOCTH (DU3HUECKUX 3aKOHOB.
[IpyHLIMI COOTBETCTBUA.

Ponp u mecto ¢usuku B (GOPMUPOBAHHUU COBPEMEHHON HayYHOW KapTUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AnHanoroBele U IU(PPOBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIBIOTEPHBIE
JATYUKH.

Pa3nen 2. MexaHuka

Tema 1. Kunemamuxka

Mexannueckoe aBuxkeHHe. OTHOCHUTEIBHOCTh MEXAHUYECKOrO JIBHIKECHHSL.
Cucrema orcuéra. Tpaekropusl.

ITepemelnienne, CKOpoCTh (CpenHsii CKOPOCTh, MTHOBEHHAsl CKOPOCTb) U
YCKOPEHHUE MaTepUaJbHOW TOYKHM, MX MPOEKIMM HA OCU CHCTEMBbI KOOPAUHAT.
CroxeHune nepeMeleHN U CI0KEHHE CKOPOCTEM.

PaBHOMepHOE W pPaBHOYCKOpPEHHOE TMpPsSMOJUHEHHOE IBIXeHue. ['paduku
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHS, MyTH U [EPEMEIICHHS
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBobOoaHOE nmajieHue. Y CKopeHue CBOOOTHOTO TafCHUSI.

KpuBonunenHnoe  aBwxeHue. JIBWKEHHE  MAaTEPUAIBHOW  TOYKM 10
OKPYKHOCTH C OCTOSHHOU IT0 MOAYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JJMHENHAS
ckopocTh. [lepuoa u yactora obpamenus. L{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckre yCTPOMCTBA M MPAKTUYECKOEC NPUMEHEHHE: CIHIAOMETP,
JBI)KCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC TIepeIadn.

Jlemoncmpayuu

Mogenb cucTeMbI OTCYETA, WILTIOCTPALINS KHHEMATUYECKUX XapaKTEPUCTUK
JIBUKCHUSI.

[IpeobpazoBanue IBHKEHUHN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYXE U B Pa3peKEHHOM MPOCTPAHCTBE.

HaGnronenue aBuxeHus Tena, OPOIIEHHOTO TOJ| yIJIOM K TOPWU30HTY U
TOPU3OHTAIILHO.



W3mepenue yckopeHust CBOOOTHOTO MaCHHUS.

Hanpasnenue ckopocTy py ABUKEHNUHN IO OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3ydeHne HEpaBHOMEPHOTO JBUKEHUS C LIENBbI0 ONPENEIICHUSI MTHOBEHHOMN
CKOPOCTH.

HccnenoBanue COOTHOLICHHST MEXAY MNYTSAMH, HNPONMACHHBIMU TEIOM 3a
MOCJIEAOBATENbHBIE paBHBIE MPOMEKYTKHM BpPEMEHU TMPHU PABHOYCKOPEHHOM
JBW>KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydenune nBMKEHHUS MIAPUKA B BA3KOM )KUIKOCTH.

N3yuenue nBrxeHus Tena, OpoIIeHHOr0 TOPU30HTAIBHO.

Tema 2. /lunamuka

IIpuanmn  otHOocutenbHOCTM — ['aymmmes.  IlepBeii  3akoH  HeroToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unuu cui. Bropoit 3akoH HeroToHa
JUI MaTepUalIbHOM TOYKU. TpeTuit 3akoH HbproTOHA [U1s MaTEpUaIbHbBIX TOYEK.

3akoH BcemupHoOro TtiaroreHus. Cumia Tspkectd. IlepBasg kocMuueckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (moxost, ckoiapxeHus, kadenust). Cuia tpenus. Cyxoe
TpeHue. Cuia TpeHusl CKOIBKEHUS U cujia TpeHus nokos. KoagduuueHt tpenus.
Cwuita cOnpOTUBIIEHN NIPU IBU)KEHUU TeEJa B KUIAKOCTH WUIIN Ta3e.

[ToctynaTenbHoe U BpalaTelbHOE ABMKEHNE a0COJIFOTHO TBEPAOTO TEA.

MOMEHT CHJIbI OTHOCHUTENIBHO OCH BpameHus. llnedo cunbl. YcmoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHuyeckue yCTPOWCTBA M IPAKTUYECKOE NPUMEHEHHE: IOAIUITHUKH,
JIBUKECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SBnenune nHepunu.

CpaBHEHHE MacC B3aUMOICHCTBYIOIIMX TEJT.

Bropoii 3akon HerotoHa.

N3mepenue cu.

CiioxeHune Cuil.

3aBUCUMOCTb CUJIbI YIPYTOCTH OT Ae(opMaIuu.

HesecomocTts. Bec Tena npu yCKOPEHHOM MOIBEME U MTAJCHUU.

CpaBHEHHE CHUJT TPEHHSI IOKOSI, KAYEHHSI U CKOJIbKEHUS.

VY cioBust paBHOBECHS TBEPAOTO Tea. Buibl paBHOBECHS.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol

Nzyuenne qBmxeHust Opycka 1o HaKJIOHHOW TIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
PE3UHOBOM 00pasiie, OT X AehopMariyi.

UccnegoBanne ycrnoBHil pPaBHOBECHS TBEPAOTO TEJIA, HUMEIOLIETO OCh
BpalICHUSI.

Tema 3. 3aKonvl coxpanenus é MmexaHuke

NMmnynbc MarepuanbHOM TOYKH (TeNa), CHUCTEMbl MaTE€pUAIbHBIX TOYEK.
NMnynbc cuiibl U1 U3MEHEHUE HUMITyJIbCa TeNa. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Pa6Gora cuiibl. MOIIHOCTE CHJIBL.

Kunetnueckass »Heprus MarepuaibHOW TOYKM. Teopema 00 HW3MEHEHHUH
KUHETUYECKOU SHEPTUMU.

[ToreHunanbHas SHEPrHUsl. [ToTeHunanbHas SHEprus YIIPYTO
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass  SHepruss Tena  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTenmuanbHple W HEMOTEHIMANbHbIE  CWibl.  CBA3b  pabOTHI
HEMOTEHIHAIBHBIX CHJI C M3MEHCHHMEM MEXAHWYECKOM HSHEPrUU CHUCTEMBI TEIL.
3aKOH COXpAaHEHUSI MEXAaHUYECKON SHEPTUHU.

Ypyrue v Heynpyrue CTOJIKHOBEHUSI.

TexHuueckne yCTpOWCTBA UM IPAKTUYECKOE MPUMEHEHUE: BOJOMET, KOIIED,
MPY>KUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[Tepexoa moTeHIMATIBLHOM SHEPTUU B KUHETUYECKYIO U OOpPaTHO.

Vyenuueckuii sxcnepumenm, 1a6opamophule pabomol

N3yuenne abCoOMOTHO HEYNPYTroro yaapa C MOMOIIbIO JIBYX OJMHAKOBBIX
HUTSIHBIX MAasTHUKOB.

UccnenoBanue cBsizu pabOTHI CUIIBI ¢ U3MEHEHUEM MEXaHUYECKOW SHEpPruu
TeJIa Ha IPUMEPE PACTSKEHUS PE3UHOBOIO KIyTa.

Pa3nen 3. MoJgiekyasipHasi pu3nka v TepMOJUHAMHUKA
Tema 1. Ocro6bl MOIEKYAAPHO-KUHEM UYL ECKOU MeopUU
OCHOBHBIE TIOJI0KEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapakrtep IBWKEHUS U
B3aUMOJICMCTBUSI YaCTHUI[ BelIeCcTBA. MOJIENIN CTPOCHUs Ta30B, XUIKOCTEH U
TBEPIBIX TEJ U 0OBSICHEHHE CBOMCTB BEILIECTBA Ha OCHOBE ATUX Mojeeil. Macca u
pa3Mepbl MoJiekyil. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

TennoBoe paBHOBecue. Temmneparypa u e€ usmepenue. lllkama temneparyp
Lenbcus.



Mopens  upeampHOoro raza. OCHOBHOE  ypaBHEHHME  MOJIEKYJSIPHO-
KMHETHYECKOW TEOPUM HACAIBHOrO raza. AOCONIOTHas TeMIlepaTypa Kak Mepa
CpeIHEN KWHETUYECKON SHEpPruy TEIUIOBOTO JBWXKEHUA dvacTull rasza. [llkama
temnepatyp KeneBuna. ['a30Bble 3akOHBI. YpaBHeHUe MenaeneeBa—Knanelpona.
3akoH [lansToHa. M30mponecchl B UACaNbHOM Ta3€ C MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. [ paduueckoe mpeacTaBiICHHE H30IMPOLIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTPOWCTBA M IPAKTUYECKOE NPUMEHEHHE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OneIThI, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHHME BellecTBa, (ororpaduu
MOJIEKYJT OPTaHUYECKUX COECTMHEHUN.

OnbITel 10 AU PY3UH KUIKOCTEN U Ta30B.

Mopens OpOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.

OnsITsl, JOKa3bIBAIOLIIE CYLIECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aMMO/JICUCTBUSI.

Mopens, HIUTFOCTpUpPYIOIIas MPUPOLY AABICHHUS I'a3a HA CTEHKU COCYIa.

OneIThl, WUIIOCTPUPYIOLIUE YPaBHEHUE COCTOSHUS MJICAIBHOIO TIasa,
W30IPOLIECCHI.

Vuenuueckuii axcnepumenm, 1abopamopnvie pabomsi

Onpenenenne Macchl BO3yXa B KJIACCHOM KOMHAT€ Ha OCHOBE M3MEPEHUU
00bEMa KOMHATBI, IaBJICHUS U TEMIIEPaTypbl BO3AyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXAY MapaMeTpaMy COCTOSIHUS pa3pexeHHOTO
rasa.

Tema 2. Ocnosvl mepmoounamuxu

TepmonnHamMuueckass cucteMa. BHYTpEeHHSSI dHEPrus TEPMOIMHAMUYECKOU
CUCTEeMBI U criocoObl e€ n3mMeHenus. KonmdecTBo TemnoTsl U pabora. BHyTpenHss
HEpPrus  OJAHOATOMHOTO  MJACAJbHOrOo  ra3a.  Buael  Temonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3TyuyeHUEe. Y IeJbHas TEIIOEMKOCTh BEIECTBA.
KonudecTBO TEMIOTHI IpH TEIIONEpEaaye.

[lonsitue 006 aauabatHoM mporecce. llepBhlii 3aKOH TEPMOAMHAMUKH.
[IpumMeHeHnue mepBOro 3akoHa TEPMOJMHAMUKHU K u3ompoieccaMm. ['padpuueckas
WHTEpHIpeTanus padoThI Tasa.

Bropoii 3akon TepmoguHamuku. HeoOpaTtuMocTh MPOIIECCOB B IPUPOJIE.

TeruioBpie  mamuHbl.  [IpuHOMIBI  AEMCTBUA — TEIUIOBBIX — MAallMH.
[IpeoOpa3zoBanus SHEpPrHUM B TEIUIOBBIX MamuHax. Kod(p@uIMEeHT MoiIe3Horo
nevctBus TtemioBoil mamuHbl. [Hukn KapHo u ero ko3¢ @uIMEHT MOJIe3HOTO
JEUCTBUS. DKOJIOTMUYECKUE MPOOIeMbl TEIIOIHEPTETUKH.



TexHudeckue yCTpoOCTBA U MPAKTUUYECKOE MPUMEHEHUE: JBUTATENb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHeHne BHYTpEeHHEH HSHEPrud Tejla MPU COBEPIICHUH pPaOOThI: BBUIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBanue 3¢pupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOIEMOHCTPALINS).

N3menenue BHyTpeHHEH SHEprUH (TeMIlepaTyphl) Tea MpH Terionepeiaye.

OnpiIT mo anuabaTHOMY paCHIMPEHHUIO0 BO3AyXa (OMBIT C BO3IYIIHBIM
OTHHUBOM).

Mopenu mapoBoil TypOWHBI, TBUTATENSI BHYTPEHHETO CTOPAHMS, PEaKTHBHOTO
JIBUTATEJISI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomoi

N3Mepenne ynenbHOM TEMI0EMKOCTH.

Tema 3. Aepezammnbie cocmoanun eewyecmea. Pazoevie nepexoovt

[TapooOpa3oBanue U KoHjeHcalus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXHOCTh BO3Ayxa. HachlllleHHBbIA map. YaelbHas TeIioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmuyeckue u amopdubie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctaiiel. CoBpemMeHHble Marepuaiibl. [lnmaBienue u
KpUcCTaJUTM3aIus. Y IeapHasl TerioTa miaBienus. Cyoaumanus.

YpaBHeHUE TEIOBOrO OanaHca.

TexHuyeckre yCTpPOMCTBa M MPAKTUYECKOE NPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJOTHH MOJIYYEHUS COBPEMEHHBIX MaTE€pHUaloB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHIILICHHBIX TAPOB.

Kunenue npu moHWKEHHOM J1aBJICHUMU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HaOmronenue HarpeBaHus v IJIaBJICHUS KPUCTAJUTMYECKOTO BEILIECTRA.

JleMOHCTpalnusi KpUCTaIOB.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepeHne 0OTHOCUTENIBHOM BIIaXKHOCTU BO3/TyXa.

Paznen 4. DaekTpoaMHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anus Teln. OJEKTpUYECKHil 3apsa. JBa BHIAa 3IIEKTPUUYECKUX
3apsAa0B. IIpOBOOHUKH, IAUAIEKTPUKU M TOJYNPOBOJHHUKU. 3aKOH COXPaHEHHUS
AIIEKTPUYECKOrO0 3apsija.
B3aumogeiictBue 3apsoB. 3akoH KynoHa. ToueuHbIi 31€KTPUUECKUI 3apsil.
Onextpuyeckoe rmnone. Hanpsoxk€HHOCTh 3yekTpuueckoro mnois. I[IpuHuun



CYyNEPIO3ULHAN 3JIEKTPUUYECKUX MoJieh. JIMHNM HanpssKEHHOCTU JJIEKTPUYECKOTO
TOJIS.

Pabora cun  anektpocratmdyeckoro  moss.  [lorenuwman.  Pa3HocTh
NOTEHUHAIOB. [IpOBOOHUMKM M JAUDJNIEKTPUKU B AJIEKTPOCTATUYECKOM MOJIE.
Jwvsnexkrpruyeckasi MPOHULIAEMOCTb.

OnexktpoémkocTh. KonaeHcarop. DNeKTpOEMKOCTh IIOCKOTO KOHAEHCATOpA.
OHeprus 3apsyKeHHOT0 KOHJIEHCATOopa.

TexHuyeckre yCTPOMCTBA M MPAKTUUYECKOE IPUMEHEHHE: 3IIEKTPOCKOIL,
AIEKTPOMETpP, DJEKTPOCTATHYECKass 3alluTa, 3a3€MJIEHHUE JIJIEKTPOIPHUOOPOB,
KOHJICHCATOpP, KONMMPOBAJIBHBIN aNnapar, CTPyHHbBIA IPUHTED.

Jlemoncmpayuu

VY CTpONCTBO ¥ TPUHLIAI AEHCTBUS AJIEKTPOMETPA.

B3anmoneiicTBrE Ha3IEKTPU30BAHHBIX TE.

DIEKTPUYECKOE T0JIE 3aPSIKEHHBIX TEIl.

IIpoBOAHUKH B 3JIEKTPOCTATUYECKOM I10JIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIMDAEKTPUKH B DJIEKTPOCTATHYECKOM TIOJIE.

3aBUCHMOCTh  3JIEKTPOEMKOCTM IIJIOCKOTO KOHJIEHCAaTopa OT IUIOUaax
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apspKEHHOI0 KOHIEHCATopa.

Vuenuueckuii sxcnepumenm, n1abopamopnvie pabomsi

N3mepenne 351eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmosannstit 3nekmpuyeckuit mok. Toxu 6 paznuunuix cpeoax

DJIEKTPUYECKU TOK. YCIIOBHS CYHIECTBOBAHUS SJIEKTPUYECKOTO TOKA.
Nctounuku Toka. Cuna Toka. [IocTOAHHBIN TOK.

Hanpsixkenue. 3akon Oma 11 y4acTKa LETH.

DNIEKTPUYECKOE CONPOTUBIICHHUE. Y IEIBHOE CONPOTUBIICHUE BEIIECTBA.
IlocnenoBarenpHOE, MAPAIIIENBHOE, CMELIAHHOE COEAMHEHNE IPOBOJHUKOB.

PaGora oamexktpuueckoro Toka. 3akoH JDkoyms—Jlenma.  MomrHOCTD
AIIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYILAsA CHAJIA U BHYTPEHHEE CONPOTUBIICHHE MCTOYHHKA TOKA.
3akoH OMa 1151 MOJTHOM (3aMKHYTOM) AIeKTpuueckoit nenu. KopoTtkoe 3aMbIKaHuE.

ONEeKTpOHHAss  NPOBOJMMOCTH  TBEPABIX  METAJUIOB. 3aBUCUMOCTh
CONPOTHUBJIEHUSI METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOANMOCTb.

DneKkTpuyecKuid TOK B BakyyMe. CBOWCTBA AIEKTPOHHBIX ITyYKOB.

[TonynpoBOAHUKN. CobcTBeHHas 151 IpUMECHas IIPOBOJIUMOCTH
noJynpoBogHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHIKOBbIE TPUOOPHI.

DONeKTpUYecKHuid TOK B  pacTBOpax W  pacIulaBax  3JIEKTPOJIUTOB.
DNEKTPOIIUTAYECKAS] AUCCOLHALMS. DIEKTPOIH3.



OnekTpudeckuii ToK B ra3zax. CaMOCTOSITEbHBIA U HECAMOCTOSTEIbHbBIN
pa3psa. Momuus. [Inazma.

TexHuyeckue yCTPOMCTBA M NPAKTUYECKOE IIPUMEHEHHE: amIepMeETp,
BOJITMETP, PEOCTaT, MCTOYHUKH TOKa, OJJIEKTPOHArpeBaTelbHbIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONIPOTUBIICHUS, BAKYYMHBIN O,
TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

N3mepenue cruiibl TOKa U HAMPSKEHMSL.

3aBUCUMOCTh CONPOTUBIICHUS LUUIMHAPUYECKUX MPOBOAHUKOB OT JJIMHBI,
IJIOIA/IN TIOTIEPEYHOTO CEUYEHHUS M MaTepuaia.

CmenianHOE COETMHEHUE IPOBOHUKOB.

[IpsmMoe w3MepeHue DIEKTPOABMXKYIIEH cuibl. KopoTkoe 3aMbIKaHuE
raJbBaHUYECKOIO 2JIEMEHTA U OLICHKA BHYTPEHHETO CONTPOTUBIIEHUS.

3aBUCUMOCTB COIIPOTUBIICHUS METAJIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psn 1 MPOBOAUMOCTD BO3yXa.

OOHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.

Vuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

N3ydenune cMemanHoro COeIMHEHUS PE3UCTOPOB.

W3mepenne 3JIEKTPOABMKYIEH CHIIbI UCTOYHHMKA TOKAa M €ro BHYTPEHHETrO
CONPOTHUBJIEHUS.

HaOnronenue snexrposusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢uszuku 6a3zoBoro ypoBHs B 10 kiacce ocyliecTBiseTcs ¢
YY4ETOM COAEPKATEIBHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMH MaTEMaTHKH,
OMONOTHU, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meowxcnpeomemnvie nonsimusi, CBA3aHHbIE C MU3YYEHHEM METOIOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAay4HbId (akT, runore3a, (pumyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOJIIOACHHUE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIETb, U3MEPEHUE.

Mamemamuxa: penieHHEe CHCTEMbl ypaBHEHUH, JUHEHHass QyHKIus,
napabona, runepOoiia, ux rpa@uKkd U CBOMCTBA, TPUTOHOMETpPUYECKUE (DYHKIUU:
CUHYC, KOCHHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIAECTBO,
BEKTOPBI M UX NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndeckoe IBHKEHHUE B >KMBOW mpupoze, auddysus, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BUABI TEILIONEpPEauH, TEIUIOBOE PAaBHOBECHE),
AIIEKTPUUECKUE SIBJICHUS B AKUBOUM MPUPOJIE.

Xumus: TACKPETHOE CTPOCHHE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJ, MOJIb
BEILECTBA, MOJIIPHAsE Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, JKUIKOCTEH H



razoB, D3JIEKTPUYECKHE CBOMCTBA METAJUIOB, AJEKTPOIUTHYECKAS] AUCCOLIMAINSA,
raJlbBaHUKA.

l'eocpaghus: BnaxxHOCTb BO3/yXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonozus: npeoOpa3oBaHHE IBUIKEHUN C HCIOIB30BAHUEM MEXaHU3MOB,
y4€T TpPEHHS B TEXHUKE, MOJIIUIIHUKH, WCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET U Jpyrue), IBUTATENIb BHYTPEHHETO
CropaHusi, mapoBasi TypOWHa, OBITOBON XOJOIUIBHUK, KOHIUITMOHED, TEXHOJIOTUN
MOJYYEHUS] COBPEMEHHBIX MATEpUAJIOB, B TOM UHCIIE HAHOMATEpUAIIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE 3JIEKTPONPUOOpOB,
KCEPOKC, CTPYWUHBIN IPUHTED, ANEKTPOHArPEBATEIbHBIE npuOopHI,
AIIEKTPOOCBETUTEIIbHBIC PUOOPHI, TATbBAHUKA.

11 KJIACC

Pasznen 4. DieKTpoAMHAMHKA

Tema 3. Maznummnoe none. I1eKMpOMaAZHUMHAA UHOYKYUSA

[TocrostHHble  MarHuThl.  B3aumoaelcTBUE  TMOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe mnone. Bekrop MarHuTHOM uWHAyKuuu. I[IpuHuun cynepno3unuu
MAarHuTHBIX MOJieH. JIMHMM MarHUTHOM MHAYKIUU. KapTuHa NHMHUN MarHUTHOMN
MHIYKIWAH NOJISI TOCTOSIHHBIX MAarHUTOB.

MarautHOe 10J€ TPOBOJHMKA C TOKOM. KapTuHa JMHUN WHIYKIUU
MAarHUTHOTO TOJSl JJIMHHOTO MPSIMOTO MPOBOJHUKA M 3aMKHYTOTO KOJBLEBOIO
MIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Jpcrena. BzanmoneicTBre NpOBOIHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOJyJib U HallpaBJICHUE.

Cuina Jlopenua, e€ Moyib U HanpaBieHUe. [[BIKeHUE 3apsKEHHOM YacTUIIbI
B OJTHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SIBieHMEe 3NEKTPOMArHUTHOM WHAYKIUU. [loTOK BekTOpa MarHUTHOU
WHAYKIAW. OJIEKTPOABIKYIIAS CHJIA HWHIAYKIUH. 3aKOH DSJICKTPOMArHUTHOMU
nHaykuuu @apanes.

BuxpeBoe nsnekTpudeckoe mojie. OJEKTPOABWKYIIAS CHia WHAYKIHUU B
MIPOBOJIHUKE, IBUAKYIIEMCS TTOCTYIATENIBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

[Ipasuio Jlenna.

NHnykTUBHOCTh.  SIBJIEHME CaMOMHIYKUHMH. OJIEKTPOJBIKYIIas CHIIA
CaMOWHIYKIIUH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKHA C TOKOM.

DIEeKTPOMAarHuTHOE MOJIE.

TexHnueckne YCTPOMCTBA M MPAKTUYECKOE IPUMEHECHHUE: IOCTOSIHHBIE
MAarHuThl, JJEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPUTEIN HJIEMEHTAPHBIX
YaCTULl, UHIYKIWOHHAS 1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHUE IEKTPOHHOTO MTy4YKa MArHUTHBIM TIOJIEM.

JIMHUY MHIYKIIMA MAarHATHOTO TOJIS.

B3auMopelicTBrUe 1BYX IPOBOJHUKOB C TOKOM.

Cuna Ammnepa.

JencTBue cuibl JIopeHI1a Ha MOHBI AJIEKTPOJIUTA.

SIBIIeHME AEKTPOMArHUTHON MHIYKIIUU.

[IpaBuno Jlenna.

3aBUCUMOCTh SJECKTPOJABUKYIIEH CHIIBI MHIAYKIUU OT CKOPOCTA M3MEHEHUS
MarHuTHOTO ITOTOKA.

SIBlIeHUE CAMOMHTYKIINH.

Yuenuuecxuii sxcnepumenm, nabopamopHwle pabomwi

N3ydeHrne MarHuTHOTO MOJIsi KATYIIKU C TOKOM.

HccnenoBanue neliCTBUSA MOCTOSHHOIO MarHUTA HA PAMKY C TOKOM.

UccnenoBanue siBiIeHUS 3JIEKTPOMATHUTHON UHAYKIIHUH.

Pa3nen 5. Kosie6anusi u BOJIHBI

Tema 1. Mexanuueckue u 3neKmpomMazcHumHyle KOJ1e0anus

Konebarenbnast  cucrema. CBOOOIHBIE  MEXaHMYECKHE  KOJeOaHUS.
["apmonunyeckue koneGanus. Ilepuon, dacrora, ammiutyaa U ¢asza KojaeOaHHil.
[Ipy>XMHHBIA MasTHUK. MaTeMaTu4ecKnuii MasTHUK. YPaBHEHHE TAPMOHHYECKUX
kosebanwuii. [IpeBpareHue sHepruu Npy TaApMOHUYECKUX KOJIeOaHMSIX.

Konebarenbuplii KOoHTYp. CBOOOAHBIE SJIEKTPOMATrHUTHBIC KOJIeOaHUS B
UJCATLHOM KOJeOaTeIbHOM KOHTYpe. AHAJOTUS MEXKIy MEXaHUYEeCKUMU U
AIIEKTPOMAarHUTHbIMU Kosiebanusimu. dopmyna TomcoHa. 3akOH COXpaHEHUs
SHEPrUM B UJICATbHOM KOJIE0ATEIIbHOM KOHTYPE.

[IpencraBienue o 3aTyxaronux KojeOaHusx. BrIHyKIeHHbIE MEXaHUUYECKUE
kosieOanus. Pezonanc. BoiHy X A€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSL.

Ilepemennpiii  TOK. CUHYyCOMAAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NIEPEMEHHOIO TOKAa. AMIUIMTYJHOE W JEWUCTBYIOIIEEC 3HAYEHUE CHJIBI TOKAa MU
HaIPSKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaada U MOTPeOICHUE IIEKTPUUESCKON
DHEPIUM. JKOJIOTUYECKUE PUCKU NPHU MPOU3BOACTBE AIEKTpodHepruu. KynbTypa
VCIIOJIb30BaHUs JIEKTPOIHEPTUM B ITIOBCETHEBHOM KU3HH.

TexHuueckre yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHHE: DJICKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JTUHUU AJIEKTpOIepeaay.

Jlemoncmpayuu
HccnenoBanune mapamMeTpoB KoJeOATENbHOW CHUCTEMbI (NIPY>KUHHBIA WM

MaTeMaTUYECKUI MasSTHHK).



HaGnronenue 3aTyxarommx KoJaeOaHmii.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJIEOaHUH.

Ha6nronenue pe3onanca.

CB0OOIHBIE 2TIEKTPOMArHUTHBIE KOJICOAHMS.

OcuusuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUS] OT BPEMEHH) IS
AIIEKTPOMArHUTHBIX KOJICOAHUM.

Pe3oHaHc mnpu MOCIEIOBAaTEIbHOM COEIMHEHUH PE3UCTOPA, KaTYIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopeinb TUHUM 3JEKTPOIepe1adHn.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomoi

HccnenoBanne 3aBUCHUMOCTH MEpUOJia MajbIX KoieOaHUIl Ipy3a Ha HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

HccnenoBanne NEpeMEHHOr0O TOKa B LENM U3 MOCIEI0BATENIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 0THbL

MexaHudeckue BOJIHBI, YyClOBHsS pacnpoctpaHenus. llepuon. Ckopoctb
pacnpocTpaHeHuss M JiauHa BOJdHBL. [lomepedHble W MPOJOIBHBIE BOJIHBI.
HNuTtepdepenHus u uPppakuus MEXaHUUECKUX BOJIH.

3Byk. CkopocTs 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBHSI U3IYyUYEHUS 3JE€KTPOMArHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anmektpomarautHoi BosnHe. CBOMCTBA
AJIIEKTPOMATrHUTHBIX BOJIH: OTPAXXEHUE, MPEJIOMIICHUE, Mospu3anus, audpakius,
uHTepdepenus. CKOpocTb 3JE€KTPOMAarHUTHBIX BOJIH.

[IIkana 3JIEKTPOMarHUTHBIX BOJH. [I[puMEHEHnEe 3JE€KTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI pAIUOCBA3U U TENEBUACHUS. Panronokanusi.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl.

TexHuuecKkue yCTpOMCTBA W MPAKTHUYECKOE IPUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasl IMAarHOCTHKAa B TEXHHUKE M MEIULMHE, pajap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OObpazoBaHue 1 pacrpocTpaHeHHE MONEPEUHBIX U MTPOJOJIBHBIX BOJH.

KoneOmtomnieecs Te10 Kak UCTOUYHUK 3BYKa.

HaGnronenue otpakeHus: U IPeTOMIICHUS] MEXAaHUYECKUX BOJIH.

Hab6nronenue unrepdepenimm u mudpakini MEXaHUIeCKUX BOJTH.

3BYKOBO pE30HaHC.

HaGnrofenue cBsSI3U T'POMKOCTHU 3BYKa U BBICOTHI TOHA C aMIUIATYAOW U
4acTOTOU KoJeOaHuH.



HccnenoBanue  CBOMCTB — JJEKTPOMArHUTHBIX — BOJIH: OTpaXkeHUE,
pesioMJIeHUE, Mospu3anus, Tudpakuus, uHTephepeHITus.

Tema 3. Onmuxka

I'eomerpuueckass ontuka. IIpsMonnHENHOE pacnpoCTpaHEHUE CBETa B
ogHOopoaHOU cpene. JIyu ceera. ToueyHbId HICTOYHUK CBETA.

OTtpaxxenne cBera. 3aKOHbI oTpaxkeHusi cBeta. IlocTtpoenue n3oOpaxeHuil B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBeTa. 3aKOHBI MPEIOMIIEHUS CBETa. AOCOIIOTHBIN MOKA3aTelb
npenomiieHus. llomHoe BHyTpeHHee oTpakeHue. lIpenenbHBIi yrosl IOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcust ceeta. CroxxHbll cocTaB 6esnoro cBera. LBer.

CobOuparoriie ¥ pacceuBaronie JuH3bL. ToHkas JsmH3a. DokycHoe
paccTOsSTHUE W ONTHYECKas Cujla TOHKOM JuH3bI. [locTpoeHue wn300pakeHHil B
coOMparolMX U pacceuBaroluX JuH3ax. Dopmysa TOHKOW JIMH3bI. YBEIUYEHUE,
JTABAEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH T€OMETPUYECKON ONTUKHU.

BonnoBass ontuka. HWurtepdepenims cBera. KorepeHTHble HCTOYHHUKHU.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(]a3HBIX KOTEPEHTHBIX UCTOYHUKOB.

HNudpakusa cBera. JudpakiuonHas pemérka. YcCIoBUE HaOIIOICHUS
[NIABHBIX ~MAaKCUMyMOB TIpM NAJE€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuyeckre yCTpOWCTBA U MPAKTUYECKOE NPUMEHEHHE: OYKH, JIyma,
doToamnmapar, NPOEKIMOHHBINA amnmapar, MHUKPOCKOI, TEJIECKON, BOJOKOHHAsS
OITHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsiMonMHENiHOE paclpOCTpaHeHHe, OTPAKEHHE M TPEIOMIICHHE CBETa.
OnTuyeckue npuOOpHI.

[TomHO€e BHYTpEeHHEE OTpakeHue. MoJiesib CBETOBOAA.

UccnenoBanue cBONCTB N300pakeHUN B JIMH3aX.

Mogenu MUKpOCKoma, TeJIECKOIa.

Habmtonenue unrepdepeHiuu crera.

HaoOnronenune nudpakiuu ceera.

HaOmronenue nucnepcuu cBera.

[Tony4yeHue crekTpa ¢ MOMOIIbIO MPU3MBI.

[Tonyuenue criekTpa ¢ TOMOIIBI0 AUPPAKITMOHHON PEIIETKH.

HaGnronenue nossipusaiuu cBeTa.

Vuenuueckuii sxcnepumenm, 1abopamopnvie pabomoi



N3mepenne noka3arens NpeOMICHHs CTEKIIA.
HccnenoBanue CBOMCTB M300pakeHUM B JIMH3aX.
Hab6nronenue nucnepcnu cBera.

Pa3nes 6. OCHOBBI cieUAJIBLHOM TEOPUHM OTHOCUTEIbHOCTH
I'paHnIBl  IPUMEHUMOCTH  KJIACCUYECKOM  MexaHukd.  [locTymatel
CHEUUAIBHOW TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTH MOIYJS CKOPOCTH
CBETa B BAKyyMe, IPUHIUI OTHOCUTEIBHOCTH DIHIITEHHA.
OTHOCHUTENBHOCTD OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILLECHUE
JUTVHBI.
DHEPrus U UMITYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b MaccCHI ¢ BHGPFHGﬁ U UMITYJIbCOM pCJIHTI/IBI/ICTCKOﬁ HJaCTHUIIbI. SHGPFI/I}I
ITIOKO4I.

Pa3znen /. KBanToBasi pusuka

Tema 1. Inemenmul K6anmo60I ONMUKU

®otonbl. opmyna [Inanka cBsi3u 3HEpruu (HOTOHA C €r0 YACTOTON. DHEPrus
U UMITYJIbC (DOTOHA.

OtkpeiTre u uccienoBanue gpororpdexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dotorpdekra. YpaBuenue DunmTeitHa 1 dotodrddexra. «KpacHas rpaHuia»
dboTtorddekra.

JaBnenue ceeta. OnwiThl I1. H. JIeOGenena.

XHAMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue yCTPOMCTBA W TMPAKTUYECKOE MpUMEHEHUE: (HOTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®doT03(¢deKT Ha YCTaHOBKE C IIMHKOBOM TIIIACTHHOM.

UccnenoBanue 3akoHOB BHeHEro GpoTodddekra.

CBeToano.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuio o -4acTHII.
[ImanerapHas mognens aroma. llocrynmater bopa. U3nyduenune u mormonieHue
(GOTOHOB MpU MEpexo/ie aToMa C OJHOIO YPOBHSI 3HEPrHMM Ha Jpyroil. Bunel
criekTpoB. CIIEKTp ypOBHEU SHEPTUM aTOMA BOAOPO/IA.

BonnoBele cBoiicTBa yactuul. Bosnsl ne bpoins. KopryckynsipHO-BOJIHOBOMN
yaJli3M.

CHoHTaHHOE U BBIHYKJAECHHOE U3TyYEHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHME: CIEKTPAJIbHbBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu
Monens onbita Pesepdopna.
OnpeneneHue IIMHBI BOJHBI J1a3epa.
Habmoienne nuHeyaThIX CIEKTPOB U3JTyUEHUS.
Jlazep.
Vuenuueckuii sxcnepumenm, 1abopamopnvle pabomwi
HaGnronenue nuHedyaToro cnekTpa.
Tema 3. Amomnoe aopo
OKCIEPUMEHTBI, JI0KA3bIBAIOIIUE CIOXKHOCTh CTPOEHUS sAnpa. OTKpbITHE
panuoaktuBHoctH.  OmbiTel  Pesepdopma  mo  ompedeneHuro  cocraBa
paanoakTUBHOTO u3inydyeHus. CBoiicTBa anbda-, OeTa-, raMMa-u3JIy4CHHUS.
BinsiHME pagOaKTUBHOCTH HA KUBBIE OPTraHU3MBI.
OTtkpeiTHE NpoTOHAa M HeWTpoHa. HyknmonHas moxens sigpa I'eitzenOepra—
NBanenko. 3apsn aapa. MaccoBoe uncio saapa. M30Tormsl.
Anbda-pacnaa. ONEKTpPOHHBIH M TO3UTPOHHBIM Oera-pacnan. [amma-
U3IIy4deHHE. 3aKOH PAaIMOAKTUBHOIO paclaja.
DHeprus CBA3M HYKJIOHOB B siipe. SAaepHbie cuibl. Jlegext macchl sapa.
SnepHble peakuuu. Jlenenue u CUHTES sIEp.
SAnepubiit peaktop. TepmosiaepHbiii cunTe3. [IpobieMbl U MEpPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACIIEKThI IAEPHON SJHEPTETUKH.
DneMeHTapHble YacTUlbl. OTKPBITUE TO3UTPOHA.
MeTtoabl HAOTIOEHUS M PETUCTPALIMU 3JIEMEHTAPHBIX YaCTHULI.
@dyHaMeHTalbHbIE B3aUMOACHCTBUSA. ENMHCTBO (hM3HUECKO KapTUHBI MUPA.
TexHHuecKue yCTpOMCTBa M NMPAKTHYECKOE TPUMEHEHHUE: JO3UMETP, Kamepa
Buiibcona, sinepHblil peaktop, aToMHast 0omoa.
Jlemoncmpayuu
Cu€TYnK MOHM3UPYIOIIMX YaCTHULL.
Vuenuueckuii axcnepumenm, 1abopamophule pabomwi
HccnegoBanue TpekoB yacTull (110 TOTOBBIM (poTorpadusim).

Pa3jes 8. DiieMeHThI ACTPOHOMUU U ACTPOPU3UKH

DTarnbl pa3BUTHUS acTpoHOMUU. [IpuKiIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHHUE
aCTPOHOMHUH.

Bun 3Bé3ngHoro nHeba. Co3Be3nusi, sSpKue 3BE3MBI, IJIAHETHI, MX BHUINMOC
TIBADKEHUE.

CoiHeuHast cucTeMa.

Connue. ConneuyHas akTHUBHOCTh. Mcrounuk sHeprum CosiHIIAa U 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTHUKHU. J[MarpamMmma «CHEKTpadbHBIA Kjacc —
CBETHUMOCTEY». 3BE3IBI TJIABHOHM IIOCIEHOBATEIBHOCTH. 3aBHCHMOCTH «Macca —
CBETHUMOCTBY» JJIsl 3BE3/] TJIABHOW IMOCIIEIOBATENIbHOCTH. BHYTpEeHHEE CTpoeHue



3B€3/1. COBpEeMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUHU U 3Bostonuu ConHua u
3BE3]. DTanbl )KU3HH 3BE3I.

Mneunslii [Tyt — Hama [Mamaktuka. Ilomoxenue n neuxkenue ConHia B
Nanaktrke. Tunsl ramaktuk. PagroranakTuky U kBazapbl. UEpHBIEC IBIPHI B spax
TaJIaKTHK.

Bcenennas. Pacmiupenue Beenennoii. 3akon Xa00ma. PazOeranue rajiakTuk.
Teopus bonbmoro B3peiBa. PenukToBOE N3ITydeHHE.

Macmradnas ctpyktypa Beenennoit. MertaranakTuka.

Hepeméunbie mpo0sieMbl aCTPOHOMUMU.

Vuenuuecxue nabnooenus

HaGnronenusi HeBOOpYKEHHBIM TJ1a30M C HCIIOJIB30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONpeIeNICHUs MOJIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be31si CEBEPHOIrO MOIYIIAPHS U IPKUE 3BE3/BI.

Hab6nronenus B reneckon Jlynsl, minanet, Mueuynoro [lytu.

O06o0maroniee NOBTOpeHue

Ponp Qusuku © acTpOHOMHHU B HIKOHOMHUYECKOM, TEXHOJOTHYECKOMH,
COIIMAJIBHON M ATUYECKOU cepax nesTeTbHOCTH YeJIOBEKa, POJib U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTUHE MHPA, pOJib GU3HUECKON TEOPUHU
B (opMHUpOBaHMM MPEACTABICHUN O (PUIHMUECKON KapTUHE MHpPA, MECTO
(bu3nYECKOl KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTaBJICHUH O TIPUPO/IE.

MeknpeaMeTHbIE CBA3H

N3yuenune xypca ¢usuku 6a3oBoro ypoBHs B 11 kjacce ocyiiecTBiseTcs ¢
YYETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBA3€M C KypcamMH MaTE€MaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meowcnpeomemuvie nonsmus, CBS3aHHBIE C M3yYEHHEM METOJOB HAY4YHOIO
MO3HAHUA: SIBJIEHWE, HAay4HbId (akT, rumore3a, (uU3MYECcKas BEJIMYMHA, 3aKOH,
TEeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJISTUPOBAHNE, MOJIEh, U3MEPECHHUE.

Mamemamuka: pemieHHWE CHUCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKHUE
GyHKIIUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPBHI M MX MPOEKUWH HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTApHBIX (YHKIMH, TMPU3HAKU TOA00USI TPEYTrOJbHUKOB,
oTmpeIesICHHE TUIOMIAIU TIIIOCKUX (Uryp u 00bEMa Tell.

buonocus: >nexTpudeckue SIBICHUS B JKUBOW NpHUpOJE, KojeOaTeabHbIe
JIBUKEHHS B )KUBOW MPUPOJIEC, ONTUYECKUE SIBJICHHUS B )KUBOW MPUPOJE, ACHUCTBUE
paJualiy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJLUINYECKAS] CTPYKTypa TBEPBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMUECKOW PpEIETKHU, CIEeKTPaIbHbBIN
aHams.



l'eoepaghusi:  MarHUTHBIE TIONIOCA 3€MJIM, 3aJie)KW MArHUTHBIX DY,
(doTochEMKa 3eMHOI MOBEPXHOCTH, TPEICKA3aHUE 3EMIICTPSICCHUH.

Texnonocus: TWHAW DIIEKTpOIepenad, TEHEpaTop IEPEeMEHHOro TOKa,
NICKTPOJIBUTATENb, WHAYKIMOHHAS I€Yb, pPajap, PaTuonpuéMHUK, TEICBH30D,
anTteHHa, TenedoH, CBY-meub, NMpOEKIMOHHBIN ammapaT, BOJOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHMSA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpenmera «®Pu3mka» Ha YPOBHE CpeIHEro oOIIero
oOpa3zoBaHus (0a30BBI YPOBEHB) JOHKHO OOCCIEUUTh JOCTHXKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE PE3yNbTaThl OCBOCHUS y4eOHOTO mpeamMera « Du3rKay MOJDKHBI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYaromuxcsi PYKOBOJCTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMENH JIMYHOCTH, CHUCTEMOW II€HHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBa, PACHIMPCHHUE >KU3HEHHOTO
OTIBITA M OTBITA JESITEILHOCTH B IMPOIECCE PEaM3allii OCHOBHBIX HaIPaBJICHHMA
BOCITUTATEIBHOM JIEATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpaKaIaHCKOro0 BOCITUTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOMN MO3UIIUU 00YUAIOIIETOCsl Kak aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPAJAUIUOHHBIX  OOIIEYENIOBEYECKMX  T'yMAHHUCTUYECKUX |
JEMOKPaTHIECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO ACATEIBHOCTh B MHTEPECAX TPakIaHCKOTO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbLHON OpraHU3aIuy;

yYMEHHUE B3aMMO/ICHCTBOBATH C COIUATLHBIMU HHCTUTYTAMHU B COOTBETCTBHH C
X QYHKITUSIMH U Ha3HAYCHHUEM;

TOTOBHOCTH K TYMaHUTApPHOU U BOJIOHTEPCKON ACSITELHOCTH;

2) NIaTPHOTHYECKOT0 BOCTIUTAHMS

c(hOpMHUPOBAHHOCTH POCCUNCKOMN TPaXKTaHCKOU UJICHTUYHOCTH,
MaTPUOTU3MA;

IIEHHOCTHOE OTHOIIICHHE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHKCHHSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMS;

CIIOCOOHOCTh OIICHMBATh CUTYAIlMI0 W MPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTUPYSICh Ha MOpaIbHO-HPABCTBCHHBIC HOPMBI U IICHHOCTH, B TOM YHCJIC B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHME JUYHOTO BKJIaJIa B IOCTPOCHHUE YCTOMYUBOTO OYYIIETO;

4) 3cTeTHYeCKOr0 BOCITUTAHUSI:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIFOUAsi ICTETUKY HAYYHOTO TBOPUECTBA,
npucyiero pu3n4eckon Hayke;



5) TpyA0OBOr0 BOCTIMTAHMS:

MHTEpEC K pa3nuyHbiM chepam MnpodeccuoHaNbHON NeATeIbHOCTH, B TOM
YHUCJIE CBSA3aHHBIM C (PU3UKON U TEXHUKOW, YMEHUE COBEPILIATh OCO3HAHHBIN BBIOOD
Oymymei mpodeccuu 1 peaaTn30BhIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI,

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO U caMOOOpa30BaHMIO B 00JIACTH
(U3KUKYN Ha IPOTSKEHUH BCEU KU3HU;

6) IK0JI0rH4eCKOro BOCIIUTAHUS

c(OPMHUPOBAHHOCTh IKOJIOTUYECKON KYJIbTYphl, OCO3HAaHUE TI00ATBLHOTO
XapakTepa dKOJIOTMYECKHUX IpodiieM;

IUTAHUPOBAHUE U OCYLIECTBICHHUE IEHCTBUM B OKPYKAIOLIEH Cpelie Ha OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA;

pacIIMpEeHUE OIbITa JESATEIIBHOCTH HKOJIOTMYECKOM HamlpaBJIEHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) HEeHHOCTH HAYYHOTO MO3HAHHUS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME LIEHHOCTH HAy4YHOM [JEATEIbHOCTH, I'OTOBHOCTH B IIpoOLEcCe
U3ydeHUs  (QU3MKM  OCYIIECTBIISATh  NPOEKTHYIO U HCCIIEI0BATENbCKYIO
NEeATEIbHOCTh HHIUBUIYAIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE HeiiCTBUS
ba3oBble J1oruueckue qeMCTBHUA:
CaMOCTOSITEIbHO  (hOpMyJIMpOBaTH M aKTyaJU3MpOBaTh  MPOOJIeMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENENIATh LEJIU JIEATEIbHOCTH, 3aJ1aBaTh MapaMETPbl U KPUTEPUU HX
JIOCTHMKCHUS
BBISIBJIATh  3aKOHOMEPHOCTH M MPOTHUBOPEYUST B  pacCMaTPUBAEMBbIX
(bU3NYECKUX SIBJICHUSX;
pa3pabaThiBaTh IJIaH PEIICHUs] MPOOJIEeMbl ¢ yU4ETOM aHalM3a WMEIOIIHUXCS
MAaTEPHUAJIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;
BHOCHUTbH KOPPEKTHUBBI B AEATEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJISIM, OIIEHUBATh PUCKH MOCIEACTBUIN AEATEIBHOCTH;
KOOPJIMHUPOBAaTh U BBHINIOJIHATH pabOTy B  YCJIOBHUSIX  peajbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,
pPa3BUBATh KPEaTUBHOE MBITIUICHUE TIPH PEIICHUH KU3HEHHBIX ITPOOIIEM.
ba3oBble ucciaenoBaTeIbCKIE JeHCTBUS:
BJIAICTh HAYYHOM TEPMHUHOJIOTHEH, KIIOUEBBIMU MOHATUSAMHU U METOAAMHU
buznuecKoil HayKu;



BJIa/IETh HAaBbIKAMU Y4eOHO-HCCIEA0BATEIbCKON U MPOEKTHOU AESTENIbHOCTU
B 005acTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY MOUCKY
METOJIOB peUIeHMs 3a4au (PU3MUECKOTO COJEP)KaHUs, MPUMEHEHUIO Pa3IMYHBIX
METOJI0B IO3HAHUS;

BIQJIETh BUAAMH JEATEIBHOCTH MO TMOJXYYCHHIO HOBOTO 3HAHHUA, €ro
UHTEPIIPETALINY, MPEOOPA30BAHUIO U IPUMEHEHHIO B pPa3iMYHbIX Y4eOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISITH TPUYMHHO-CIICJCTBEHHBIE CBSI3M U aAKTyaJM3UpOBaTh 3a/1ady,
BBIIBUTaTh TUINOTE3Y €€ pEeLICHUs,, HaXOAWTh apryMEHThbI Ui JI0Ka3aTeJbCTBa
CBOMX YTBEP)K/ICHUH, 33/1aBaTh apaMeTPbl U KPUTEPUU PELICHMUS;

aHAJIM3UPOBATh MOJYYEHHbIE B XOJE pEUICHHUs 3aJayd pe3yibTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh N3MEHEHNE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (OPMYIUpPOBaTh COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHOM
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JaBaTh OIICHKY HOBBIM CHUTYallUsSM, OLIEHUBATH MPUOOPETEHHBIHN OIIBIT;

yMEThb TEPEHOCUTh 3HaHUSA 1O (U3MKEe B MPAKTHUECKYIO 00JIaCTh
KHU3HEICATEITbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEAMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE UJIEH, NIPEAJIaraTb OpUrHHAJIbHBIE [TOAXO0/IbI U PELLICHUS;

CTaBUTh MPOOJIEMBI U 33Ja4H, I0IMYCKAIOIIKE albTepHATUBHBIC PEILICHUS.

Pab6ora ¢ undpopmanmeii:

BJa/IeTh HaBBIKAMH MOJIy4€HUS MHGPOpMaluu (PU3NYECKOTO COAEPIKAHUS U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOSITEIBHO OCYLIECTBIIATH IOMCK, aHalu3,
CHUCTEMAaTH3alMI0 ¥ WHTEPIPETANi0 WHGOPMAIMU Pa3INYHBIX BHIOB U (QopM
pEICTaBICHMS,;

OILIEHMBATH IOCTOBEPHOCTH MH(OPMAITUH;

UCTIONB30BaTh  CPEACTBA  MH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJOTHI B PEUICHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3aI[MOHHBIX
3aa9 ¢ CcoOdIoJieHHeM TpeOOBaHUN OSPrOHOMHMKH, TEXHHUKH O€30IaCHOCTH,
THTUEHBI, PECypcoCOepeKeHHs, TMPaBOBBIX H  OTHYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJEp)KaHUs B PA3IMYHBIX (popmaTax c
yu€TOM HazHayeHHsI THPOPMAIIMHU U LIETIEBON ayUTOPUH, BRIOMpasi ONTUMAJIbHYIO
(dbopMy npeacTaBIeHUS U BU3yaTu3alllu.

KoMmyHHKaTHBHBIE yHUBepPCAJIbHbIE Y4eOHbIe 1elCTBHA:
OCYUIECTBJISATh OOIIEHHME Ha Ypokax (HU3MKM W BO BHE-YpPOUHOMU
JESITENIbHOCTH;



pacrno3HaBaTh MPEANOCHUIKM  KOH(JIMKTHBIX CHUTyallMd M CMsr4aTh
KOH()JIUKTHI,

Pa3BEPHYTO M JIOTUYHO M3JIaraTb CBOKO TOYKY 3PEHHUS C HMCIIOJIB30BAHUEM
A3BIKOBBIX CPEJICTB;

IIOHUMAaTh W HCIIOJIB30BAaTh IIPEUMYIIECTBA KOMAaHIHON W WHIWBUIyaJIbHOU
paboThI;

BBIOMpATh TEMAaTUKYy W METOJbI COBMECTHBIX JCHCTBHI C Yy4€TOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN KaXKIOT0 YJIEHA KOJUICKTHUBA,;

OPUHUMATh LM  COBMECTHOM  JCATENBHOCTH, OpPraHU30BBIBATH WU
KOOPJIMHUPOBAaTh JACUCTBUSA II0 €€ JIOCTHUIKEHUIO: COCTaBIATh IUIAH JACHCTBUM,
pacnpenensiaTh poiau ¢ Y4ETOM MHEHUW YYaCTHUKOB, OOCYXJAaTh pPE3yJIbTAThl
COBMECTHOM padoThI;

OLICHMBATh KauyeCTBO CBOErO BKJIAJa M KAXKIOTO Y4YaCTHHKA KOMaHIBI B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/yiaratb HOBBIE IIPOEKTHI, OLEHUBATh HJAEHU C TO3WLUUNA HOBHU3HBI,
OPUTMHAIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEACHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HHUIIMATUBHBIM.

PeryiasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIC 1eiiCTBUA
Camoopranusamnus:

CaMOCTOSATENIbHO OCYLIECTBJISTh MMO3HABATENIbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOSTENIBHO COCTABJISITh IUIaH PELICHHS] PACYETHBIX M KaYECTBEHHBIX
3aJ1ay, TUIaH BBIMOJIHEHUS MPAKTUYECKOW padOThI C YYETOM UMEIOIIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLICHKY HOBBIM CUTYaIlHUsIM;

pacipsTh paMKd Y4eOHOTO NMpeAMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUN;

JenaTh OCO3HAHHBIM BBIOOP, apryMEHTHpOBaTh €ro, OpaTh Ha cebs
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHHMBATbh MPUOOPETEHHBIH OIIBIT;

CHoCcOOCTBOBATh (POPMUPOBAHUIO M TMPOSBICHUIO 3PYIUIMU B 00JacTu
(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIA HHTEJIEKT:

JaBaTh OLEHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTUBBI B J€ATEIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIECIISM;

BJAJeTh  HABbIKAMHU  IIO3HABATEJIbHOM  pe(eKkcuu Kak  OCO3HaHMs
COBEPIIAEMbIX JEWCTBUA W MBICIUTEIBHBIX IPOIECCOB, HMX PE3YJIbTATOB U
OCHOBAHUM;



MCIIOJIh30BaTh MPUEMBI peIIEKCHH JIJIST OTICHKU CUTYyaIluH, BEIOOpa BEPHOTO
peIICHHS,

YMETh OIICHUBATh PHUCKH M CBOEBPEMEHHO NPHHUMATh PEIICHHS 10 HX
CHIDKCHUIO,

IPUHUMATh MOTHBBI W apryMEHThl JPYTrUX TIPH aHaJIu3e pe3yJbTaToB
JIeATEIbHOCTH,

MPUHUMATH CeOsl, TOHMMAasi CBOM HEJIOCTATKH M IOCTOMHCTBRA,;

NPUHUMATh MOTHBBI W apryMEHTHl JIPYyTrUX TpPU aHaIHM3C¢ pPe3yJbTaToB
JIeATEIHbHOCTH,

MIPU3HABATh CBOE MIPABO U MIPABO APYTUX HA ONTHOKH.

B mporecce MOCTHKEHHSI JTHYHOCTHBIX PE3YJIHTATOB OCBOCHHS IPOTPAMMBI
mo (U3MKEe IS YPOBHS CpPEIHEro oOImero oOpa3oBaHUs Yy OOyJarOlIuxcs
COBEPIIICHCTBYETCS AMOITMOHAJILHBIN WHTEJIJIEKT, MIpeIoIararonui
c(hOpPMHPOBAHHOCTb:

CaMOCO3HAHUS, BKIIIOUAIOIICTO CIIOCOOHOCTD IIOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUs PA3BUTHS COOCTBEHHOM AMOIIMOHAIBLHON Chephl,
OBITh YBEPEHHBIM B ce0e;

caMOpPETyJUPOBaHUsI, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJICHHE, CIIOCOOHOCTh aJalTHPOBAaTBhCSI K
HYMOITMOHAIEHBIM U3MEHECHHSIM M TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIONICH CTPEMJICHHE K JIOCTHIKEHUIO 11T U
yCIexy, ONTHMH3M, WHUIIMATHBHOCTb, YMEHHUE JICMCTBOBATh MCXOJS M3 CBOUX
BO3MOKHOCTEH;

SMITATHH, BKIIOYAIOIICH CIOCOOHOCTh ITOHUMATh YMOIMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTHIBaTh €ro TMpPHU OCYIISCTBICHUU OOIIEHHS, CIIOCOOHOCTh K
COYYBCTBHIO M CONEPEIKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh HHTEPEC U pa3pemaTh KOH(PIUKTHI.

INPEAMETHBIE PE3YJIBTATDI

K xonmy oOyuenunss B 10 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUMN:

JTEMOHCTPUPOBATh Ha MpUMEpax pojiab U MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KApTUHbI MHUPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKH U
TEXHOJIOTUH, B IPAKTUYECKOM JESATEIIBHOCTH JIFOJIEH;

VYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (PU3UUECKHX MOJIEICH:
MaTepualbHas TOUYKa, MHEpLUHUAIbHAs CUCTEMA OTCUETa, aDCOIFOTHO TBEPAOE TEJIO,
WJICAJIBHBIN a3, MOJEIIM CTPOCHUS Ia30B, )KUAKOCTEH U TBEPABIX TEJl, TOYCUYHBIN
AIIEKTPUUECKUH 3apsij MpU pelieHnn PU3NYECKUX 3a/1ay;



pacrno3HaBaTh (PU3NUECKHE SIBICHUS (IPOIECCH) U OOBSICHATH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJIIPHO-KUHETUYECKOW TEOPUM CTPOCHMS BEIECTBA U
ANEKTPOAUHAMUKHU:  PAaBHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEUHOE
JBIDKEHUE, CBOOOJHOE TMaJIeHWe Tell, JBIKEHHUE MO0 OKPYKHOCTH, HWHEPIUS,
B3auMozeiicTBue Teln, Auddys3usi, OpOyHOBCKOE TBUKEHHE, CTPOCHUE KUAKOCTEH
Y TBEPABIX T, U3MEHEHNE 00bEMA TEN MPU HarpeBaHUM (OXJIAXKICHHUH ), TEIJIOBOE
paBHOBECHE, HCIApPEHUE, KOHJCHCALMS, IUIAaBJICHUE, KPUCTAJUIM3aLHUs, KUIICHUE,
BJI&KHOCTh BO3]1yXa, ITOBBIIIEHUE IABJICHUS ra3a Mpu €ro HarpeBaHUM B 3aKPBITOM
COCylle, CBSI3b MEXIYy IapamMeTpaMd COCTOSIHHS Trasa B H30Mpoleccax,
ANEKTpU3aLMs TEJl, B3aUMOJEHCTBUE 3apsI0B;

OINUCHIBATh MEXAHUYECKOE JBUKEHHE, HCIOJIb3Yys (PU3MUECKUE BEITUYMHBI:
KOOpAMHATa, IyTh, I[EPEMELIEHUE, CKOPOCTb, YCKOpPEHHE, Macca Tela, CHIIA,
VMMITYJIbC TE€JIa, KUHETUYECKash SHEPIus, NOTCHUNAIBbHAS JHEPTHs, MEXaHWYecKas
paboTa, MeXaHW4YecKass MOIIHOCTh; NPHU ONUCAHUU TPABWIBHO TPAKTOBATh
(u3NYECKUN CMBICT HCIOJB3YEMBIX BEJIWYUH, WX OOO3HAYEHUS M E€AUHMIIBI,
HaXoAUTh (YOPMYJIbI, CBA3BIBAIOIINE JaHHYIO (PU3UYECKYIO BEIUUHUHY C JIPYTUMU
BEJIMYMHAMU;

ONMCBHIBATh W3YyYCHHBIC TEIJIOBBIE CBOWCTBA TEJI MW TEIUIOBBIC SIBJIICHUS,
UCIIONBb3Yysl (DU3MYECKME BEJIMYMHBL: JaBJI€HUE Tra3a, TeMIlepaTypa, CpemaHss
KMHETUYECKAs DHEPTUs XaOTHYECKOTO JIBHXKEHUS MOJIEKYJ, CPEIHEKBAIpAaTUYHAS
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOThI, BHYTPEHHSS SHEprus, padbora rasa,
KOA(p(QUIMEHT TMOJIE3HOTO JEHUCTBUS TEIJIOBOIO JABUTaTelsl; MpPU OMHCAHUU
NpPaBUIBHO TPaKkTOBaTh (DU3MUYECKUH CMBICI MCHOJb3YEMbIX BEJIMYMH, HX
00O3HAaYeHUsT W E€AUHUIBI, HAXOIUTh (HOPMYJbI, CBSI3BIBAIONINE JIAaHHYIO
(pU3MUYECKYIO BEIMUUHY C IPYTUMHU BEINYNHAM;

OIMCBHIBATh U3YYECHHBIE JJIEKTPUUECKUE CBOWCTBA BEILECTBA U DJIEKTPUYECKUE
sBJIeHUs (TIPOLIECCHI), UCTIONIBb3YS (DU3NYECKUE BEJIMUMHBI: DJICKTPUUECKUM 3aps/,
AIEKTPUYECKOE MOJIE, HANPSXKEHHOCTD MOJISI, MOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB,;
Ipy ONHWCAHUM MPABWIBHO TPaKTOBaTh (PUIMYECKUNA CMBICT HMCHOJIb3yEeMbIX
BEJIMYMH, MX OOO3HAUECHMsS U EAMHMIIBI; YKa3blBaThb (DOPMYJbI, CBS3BIBAIOLIUE
JaHHYIO (PU3MYECKYIO BETUUYUHY C IPYTUMH BEJIMYMHAMY;

aHAIU3UPOBAaTh (PU3MUYECKHUE MPOUECCHl U SBIICHUS, UCIONB3YS (U3HUECKUE
3aKOHBI U IIPUHLUIIBL: 3aKOH BceMHUpHOro Tarorenus, I, II u I 3akonsr HeroToHa,
3aKOH COXPAHEHHsS MEXAaHMYECKOM DHEPrUH, 3aKOH COXPAHEHUS HMIIYJbCa,
IIPUHLAIN CYNEPHO3ULAA CHUJI, NPUHLUII PABHONPABUS HWHEPLHUAIBHBIX CHUCTEM
OTCYETA, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPHUIO CTPOCHUS BEIECTBA, I'a30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOW SHEPTrUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
aOCOJIIOTHON TeMIiepaTypoH, MepBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHMS
ANEKTPUYECKOro 3apsAna, 3akoH KyioHa, nmpum 3TOM pas3nuyarh CIOBECHYIO



(GOpMyIHUPOBKY 3aKOHA, €r0 MAaTeMAaTUYECKOE BBIPAKEHUE M YCIOBUS (TPaHMIIBI,
00J1acTH) TPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TNPUHLMUIBI JCHCTBUS MAaIllMH, MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCJIOBHsS UX O€30MACHOTO UCIOJIb30BAaHUS B
MOBCEHEBHOM JKU3HU;

BBITIOJHATh OKCIEPUMEHTHI MO HCCICAOBAHUIO (U3MUYECKUX SBICHUN WU
MPOIECCOB C HMCIOJB30BAaHMEM NPSIMBIX W KOCBEHHBIX H3MEPEHHUH, HpPU ITOM
dbopmynupoBarh MpodiieMy/3aiadyy U TUIOTE3y Y4eOHOrO JKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMNBIT H
bopMyIMpOBaTH BHIBO/IBI,

OCYIIECTBIIATh MPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3UUECKUX BEJIMYUH, IPU
3TOM BBIOHMpaTh ONTHMAIBHBIM CIIOCOO HM3MEPEHHS U HCIOIb30BaTh HW3BECTHHIC
METO/Ibl OLIEHKHU MOTPEUTHOCTEN N3MEPEHUI;

WCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy  (PU3NYSCKUMH  BEIUYUHAMH  C
UCTIOJb30BAaHUEM TMPSMBIX HM3MEPEHUN, MPU STOM KOHCTPYHPOBATh YCTAHOBKY,
(¢ukcupoBaTh pe3yJbTaThl IMOJYYEHHOM 3aBUCUMOCTU (PU3UYECKUX BEJIWYUH B
BUJI€ TaOnMIl U rpauKOB, AeaTh BBIBOABI IO Pe3yJbTaTaM UCCIIEA0BAHNUS;

co0roaTh npaBuia 0€30MacHOro TpyJa MpH MPOBEACHUHM HCCIEIO0BaHUM B
pamMKax y4eOHOTO SKCIEepUMEHTa, Y4eOHO-HCCIEeNOBATENIbCKOW U TMPOEKTHOU
JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB M JaOOPaTOPHOTO
000pyI0BaHUS;

pemaTh pacu€THbIE 3aJa4d C SIBHO 3aJaHHON (U3HYECKOW MOJEINbIO,
UCTIONB3YS (PM3MUECKUE 3aKOHBI U TIPUHIIUIIBI, HA OCHOBE aHAJIN3a YCIOBUSA 3a/1a9U
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3MUECKUE BEIMYMHBI U (POPMYIIBI,
HEOOXOaUMBIC ISl €€ peIIeHHs, MPOBOIUTH PACUEThl M OLIEHHWBATH PEATbHOCTD
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

peliaTh KaueCTBEHHBIC 33/1a4M: BHICTPAUBATh JJOTHYECKH HETIPOTUBOPEUHBYIO
[IENOYKY PACCYKICHUH C OMOpOM Ha W3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU H
(bu3UYeCKHEC IBIICHUS,

UCMOJb30BaTh  MpPU  PEIIEHHMM  y4eOHbIX  3aJady  COBPEMEHHBIC
MHGOPMAITMOHHBIE TEXHOJIOTUH /ISl TIOWCKA, CTPYKTYPUPOBAHUSI, HHTEPIPETAIUH

U TIPEJICTaBJICHUs Y4eOHOM U HAyYHO-TOMYJISIpHON MH(OpMaIuK, MOJyYEHHON U3
Pa3IMYHBIX UICTOYHUKOB, KPUTHUYECKH aHATTM3UPOBATH MOJTy4aeMyI0 HHPOPMAIIHIO;

IPUBOJUTH MPUMEPHI BKJIaa POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE TIPOILIECCOB OKPYXKAIOLIETO0 MHpa, B Pa3BUTHE

TEXHHUKHU U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETHUUECKUE 3HAHUS MO (PU3UKE B MOBCEAHEBHOMN KU3HU
J1s1 obecrieueHus: 0€30MacHOCTH MpH O0paIleHur ¢ TPUOOpaMu M TEXHUYECKUMHU



YCTPONCTBAMH, JIJISi COXPAHEHUS 370POBbS M COOIOACHUS HOPM IKOJIOTHYECKOTO
MOBEJICHUS B OKPY KalOIleH cpefie;

paboTath B TpYIIE C BBINOJHEHWEM pPa3IUYHBIX COIUATLHBIX POJIEH,
IJIAaHUPOBaTh paldOTy TPYMIbI, pPaIlMOHAIBHO PACHPEACNITh OO0SI3aHHOCTH U
IJIAHUPOBAThH JICATEILHOCTh B HECTAHJIAPTHBIX CUTYAlMSIX, aJCKBAaTHO OIICHWBATh
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB TPYIIIbI B PEHICHUE pacCMaTpUBAEMOMN MPOOIIEMBI.

K xonmy oOyuenus B 11 kjacce mpeaMeTHBIE Pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpakaTh CHOPMUPOBAHHOCTD Y OOYYAIOIMINUXCSI YMECHUM:

JEMOHCTPUPOBATh Ha IpUMEpax pojidb M MECTO (PU3NKKH B (HOPMHUPOBAHUU
COBPEMEHHOM HAy4YHOM KapTUHBI MHUpPA, B Pa3BUTUU COBPEMEHHONW TEXHHMKH W
TEXHOJIOTUM, B NPAKTUYECKON IEATEIBHOCTU JIFOAEH, LEIOCTHOCTh U €IUHCTBO
(bu3MYECKO KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TMPUMEHEHUS W3YyUYCHHBIX (U3UYECKUX MOJIEIIeH:
TOYEYHBIN AJIEKTPUUECKUIN 3apsl, JIyd CBETa, TOUCUHbIA UCTOYHUK CBETA, S/ICPHAs
MOJIE/Ib aTOMa, HYKJIOHHAsi MOJieJlb aTOMHOTO sijipa MpU penieHuU (HU3NYECKUX
3ajzay;

pacro3HaBaTh (PU3UMYECKUE SIBJICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKH: DJIEKTPUUYECKAs TPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aMMOJICHCTBUE
MarHuTOB, JJICKTPOMAarHUTHas WHAYKIWS, JACHCTBUE MAarHUTHOTO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIDXKYIIUWUCS 3apsiji, DJICKTPOMArHUTHBIE KoJieOaHUS W
BOJIHBI, MPSIMOJIMHEHHOE PacCIpOCTPAHEHUE CBETAa, OTPAXKEHUE, IPEIOMIIECHUE,
uHTephepeHus, audpakuus W TOOJSpU3alus CBETa, JHUCIEPCHUs CBETa,
dboTtoanekTpudeckuii 3P ekt (poTodrddeKT), CBETOBOE TaBICHNUES, BOSHUKHOBCHUE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaAOAKTUBHOCTD;

OMKCHIBATh W3YYCHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKUE, MATHUTHBIC,
ONTHUYECKHE,  DJIEKTPUUYECKYI0  MPOBOJMMOCTh  PAa3JIUYHBIX  Cpel) U
AJICKTPOMArHUTHBIE SBJIEHUS (MIPOIECCHI), HCMOJB3YsS (PU3NUECKHUE BEJIIMYUHBI:
AIIEKTPUUYECKUHN 3apsijl, CHJIa TOKa, JJICKTPUUYECKOE HAIPSHKEHUE, AICKTPUUECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIIMAIOB, JICKTPOJABHKYINAsl cuia, paboTa TOKa,
WHIYKIUST MarHUTHOTO MOJisA, cuia Ammepa, cuia JlopeHna, WHIYKTUBHOCTD
KaTYILIKW, SHEPrus AJIEKTPUYECKOr0 M MArHUTHOTO TMOJEH, MEPUOJ M YacToTa
KoJieOaHWM B KoJe0aTeIbHOM KOHTYpE, 3apsii W Ccujla TOoKa B Mpolecce
rapMOHUYECKUX DJIEKTPOMATHUTHBIX KoJieOaHMH, (OKYCHOE pacCTOsIHUE U
ONTHYECKas CWUJla JIMH3BI, TPU OMHCAHWM TPABUIBLHO TPAKTOBATh (HHU3UYECKUI
CMBICIT HCIIOJIB3YEMBIX BEIIMYWH, WX OO0O3HAYCHUS W EIUHUIILI, YKa3bIBaTh
dbopMysBl, CBSA3BIBAIONIME JAHHYI (U3MYECKYIO BEJIMYMHY C JIpPYTUMU
BEJIMYMHAMU;



ONUCHIBATh M3YYCHHBIE KBAHTOBBIE SBIECHHUS M MPOILECCHI, MCIOJIb3Ys
bu3NYecKue BEJIMYMHBI: CKOPOCTHh DSJEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
4acTOTa CBETA, SHEPTUS U UMITYJILC (POTOHA, NEPUOJI TIOJypaciajia, SHEPTHs CBI3U
aTOMHBIX SIIEP, MPU OMUCAHUU TPABWIBHO TPAKTOBAaTh (PUIUYECKUN CMBICT
WCIIOJIb3YEMbBIX BEJIMYMH, MX OOO3HAYCHWs] W CAWHMIIBI, YKa3bIBaTh (HOPMYJIBI,
CBS3BIBAIONTUE JIAaHHYIO (U3WYECKYI0 BEJIMYMHY C JAPYTMMH BEIMYWHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHAJIM3UPOBATh (PU3UYECKHE MPOLIECCHl U SBJICHHS, UCIONB3YS (PU3NUECKUE
3aKOHbI M MPUHLUIBL 3aKOH OMa, 3aKOHBI MTOCIEA0BATEILHOTO U MAPAIIIEIBHOTO
COEIMHEHUS MPOBOAHUKOB, 3aKOH JIxoyns—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOMN
WHIYKIWH, 3aKOH MPSMOJUHEWHOTO PacIpOCTPAHEHUS! CBETA, 3AKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETA, ypaBHEHUE OiHIITEHHa mnsi Qorodddekra,
3aKOH COXPAHEHWS PHEPruH, 3aKOH COXPAHECHHS MMITYJIbCa, 3aKOH COXPaHEHHS
AIEKTPUUYECKOr0 3apsifa, 3aKOH COXPAaHEHHUS MacCOBOIO 4HCIla, MOCTynarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiindyaTh CJIOBECHYIO (hOPMYIUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOE BBIPAKEHHE M YCJIOBHUS (TpaHUIbI, 00JIACTH)
MPUMEHUMOCTH;

ONPENIEIIATh HAIPABICHUE BEKTOPA MHIYKIIMM MATHUTHOTO IO MPOBOJHUKA
C TOKOM, cujibl Amrnepa u cuibl Jlopenua;

CTPOUTh UM OIKCHIBaTh HU300pAKEHHE, CO3JaBAEMOE€ IUIOCKHM 3E€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI IO HUCCJICAOBAHUIO (PU3WYECKUX SBICHUN U
MPOIIECCOB C HCIMOJB30BAaHUEM TMPSIMBIX M KOCBEHHBIX H3MEPEHUN: MPHU 3TOM
dbopmynupoBaTh mpobiieMy/3aqadyy M TUINOTE3Y Y4YEOHOTO OSKCIEPUMEHTA,
coOMpaTh YCTaHOBKY W3 MPEIJI0KEHHOTO O0O0pYy/IOBaHUS, MPOBOAWTH OIBIT U
(bopMyIMpPOBaTH BHIBOIBI,

OCYILIECTBIISATh MPSIMbIE M KOCBEHHBIC U3MEPEHUSI (PUBUUECKUX BEITUYUH, TIPU
ATOM BBIOMpATh ONTUMAJBHBIA CIIOCOO M3MEPEHHUS U HCIIOIb30BaTh W3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

MCCJIEIOBATh 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH C HCIOJIb30BAaHUEM
OpSIMBIX W3MEPEHUM: MPU ITOM KOHCTPYHPOBATh YCTaHOBKY, (DUKCUPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3MUECKUX BEJIMYUH B BHUJE TAOJUIl U
rpaduKoB, AeaTh BEIBOABI IO pe3yIbTaTaM UCCIICIOBaHNUS;

coOmro/1aTh MpaBmiia 0€30MacHOr0 TPyJa MPU MPOBEACHUU HCCICIOBAHUN B
paMKax yd4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIEIOBATEILCKON W IMPOCKTHOU
NEeATEIbHOCTH C MCHOJb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB U JTAOOPATOPHOIO
000pyI0BaHUS;

pemarh pacu€THhIE 3aJa4dl C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIIONB3YS (PU3NYECKUE 3aKOHBI U IPUHIUIIBI, HA OCHOBE aHANIN3a YCIOBHS 33/1a4U



BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIICIATh (PU3NUECKHe BETUYUHBI U (HOPMYIIHI,
HEOOXOUMbIE ISl €€ pellleHHus, MPOBOAUTH PACUETHl U OLIEHWBATH PEATBbHOCTD
MOJy4YEHHOTO 3HaUeHUs (PU3NUECKOMN BEININHBI;

penaTh Ka4eCTBEHHbIE 33/1a4U: BBICTPAUBATh JIOTHYECKH HEMPOTUBOPEUHUBYIO
LEMOYKY PACCYXKACHUI C OMOpPOM Ha HW3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(buznueckue SBICHUS,

UCMOJb30BaTh  MPU  pEIIEHMM  y4eOHbIX  3aJad  COBPEMEHHBIE
uH(GOPMAIIMOHHBIE TEXHOJIOTUH /ISl TIOUCKA, CTPYKTYPUPOBAHUSI, UHTEPIPETAIIIH

U TIPEJICTAaBJICHUs y4eOHOW U HAYYHO-TIOMYJISIPHON MH(OpMAIINH, TTOTy4YeHHOU U3
Pa3IMYHBIX UICTOYHUKOB, KPUTUUECKH aHAIU3UPOBATh MOIYyYaeMyt0 HH(OPMALINIO;
OOBSICHATh TNPHUHLMIIBI JEHCTBUS MAallMH, OPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inyaTh YCIOBUS UX 0€30MIaCHOTO UCIIOJIb30BAHUS B TOBCEAHEBHON
KU3HU;

MPUBOANTH IPUMEPHI BKJIA/Ia POCCUUCKHUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, B OOBSICHEHUE IMPOLIECCOB OKPYKAIOIIET0 MHpA, B pPa3BUTHE
TEXHUKH U TEXHOJIOTUI;

UCIOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (hU3MKE B NMOBCEIHEBHON XU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIllEeHuH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMH, JIJIsl COXPAHEHHUS 30POBbS M COOIIOAEHUS HOPM HKOJIOTHYECKOrO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaTh B TIpyHNe C BBHINOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX PpOJIEH,
IUIAHUPOBaTh pabOTy TpyNnbl, PalUOHAIBHO pacHpeneniaTh OOSI3aHHOCTH H
IJIAHUPOBATH JIEATEILHOCTh B HECTAHAAPTHBIX CUTYyalUAX, aJ€KBAaTHO OLIEHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo 4acon JIeKTPOHHBbIE
HaumeHoBaHUe pa3iesiOB U TeM (mudposbie)
Ne n/m Kontpoanubie | IIpakTtuueckue
NporpaMmmel Bcero oOpa3oBaTteJibHbIE
padoThI padoThbl
pecypcbl
Pazgen 1. ®DU3UKA U METOAblI HAYYHOTI'O ITO3HAHUS
bubmmoreka 1HOK
11 o 2
M3UKa U METOJIbl HAYYHOT'O IMO3HAHUS httos://m.edsoo.ru/7fA1bF72
Wroro no pazgeny 2
Paznen 2. MEXAHUKA
2.1 Kunemarunka 5 Brbmorexa LIOK
https://m.edsoo.ru/7f41bf72
bubmoreka 1HOK
2.2 7
Auraminca https://m.edsoo.ru/7f41bf72
bubnmuorexa 1IOK
2.3 6 1 1
SAKOHEI COXpANEHIS B MEXAHHKe https://m.edsoo.ru/7f41bf72
Hroro o pazneny 18
Pazgen 3. MOJIEKYJISAIPHASA ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KMHETHUECKOU 9 1 1 bu6mmorexa 1IOK
' TEOpUU https://m.edsoo.ru/7f41bf72
bu6moreka 1IOK
3.2 0] 10
CHOBBL TEPMOATHAMHIH https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHUS BEILIECTBA. 5 bubmuorexa LIOK
' da30BbIe HEPEXOIbI https://m.edso0.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Hroro no pazneny

24

Paznen 4. JIEKTPOAUHAMUKA

bubmmoreka 1HOK

41 DeKTpoCTaTHK 10 https://m.edsoo.ru/7f41bf72
4 [TocTosiHHBIM 351eKTpUYECKUil TOK. TOKHU B 12 bubmuorexa IIOK
' PA3IMYHBIX CPENax https://m.eds00.ru/7f41bf72
Uroro no pazneny 22
PesepBHOe Bpems 2
OBUIEE KOJIMYECTBO YACOB T10 ITPOI'PAMME 68



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

11 KJIACC

KoanuecTBo uacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3/iejioB U TEM (mudposbie)
Ne /i Kontponbnbie | IlpakTuueckue
NporpaMmmel Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pazgen 1. JIEKTPOAUHAMMUKA
11 MarnuTHoOe€ nose. DJIeKTpoMarHuTHas 1 3 bubnnoreka 1IOK
' UHIYKLHUS https://m.edso0.ru/7f41c97¢c
Uroro no pazneny 11
Paznen 2. KOJIEBAHU S 1 BOJIHBI
51 MexaHu4ecKre U 3JIeKTPOMarHUTHbHIS 9 1 bubnmnorexa [IOK
' KoneOanus https://m.edso0.ru/7f41c97¢
29 MexaHu4ecKre U 3JIEKTPOMarHuTHBIE 5 1 bubanorexka LIOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bubnnotexa 1{OK
2.3 0) 10 3
e https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24
Pasnea 3. OCHOBBI CHEIIUAJIBHON TEOPUM OTHOCHUTEJBHOCTH
31 OCHOBBI cIENUAIBHOM TEOPUH 4 bubaunorexa LIOK
' OTHOCHUTEJIBHOCTHU https://m.edso0.ru/7f41c97c
Uroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
bubnuorexa 1HOK
4.1 C) i 6
FICMEHTRL KBATTOBOM OTTHICH https://m.edsoo.ru/7f41c97c
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bubnuorexa 1HOK
4.2 C 4
Tpocte atoma https://m.edsoo.ru/7f41c97c
Bbubmuorexka 1{OK
4.3 A 5
TOMHOS A1pO https://m.edsoo.ru/7f41c97c
Uroro no pazneny 15

Paszpean 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bubmmorexa 1HOK

5.1 DJeMeHThl aCTPOHOMHUM M acTpo(u3uKu 7 httos://m.edsoo.ru/7f41c97c
Uroro no pazneny 7
Paznean 6. OBOBIIAIOLIEE ITIOBTOPEHUE

6.1 Oo6o0uiaromiee MOBTOPEHUE 4 ]r?tptlsgzr(‘:zg:ogﬁ};MlcQ?c
Uroro no pazneny 4
PesepBHOe Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
No Hanmerosarue Komuects B OCHOBHBIE BUJIBI I€ATEIbHOCTH
n | meront | oo | B g oo o
Jlara
Pa3nea 1. ®Pusnka u MeToAbI HAYYHOI'0 IO3HAHUSA
1.1 | ®usuka u MeTobI 2/ Bxoanas koHTposabHas padoTa. N3yuyeHne HayqHBIX (AMIIUPUUYECKUX U
HAY4YHOI'O IIO3HAHMU: 151 Henensa Pa6ora ¢ y‘{e6HI/IKOM. TeOpeTI/I‘{eCKI/IX) MCTOJ0OB INIO3HAHUA

CaMOKOHTPOJIb (CaMOOIICHKA) —
3HAKOMCTBO C KPUTEPHUSIMU OLICHOK,
OLICHKa O0YYarOIIMMUCS YPOBHS
CBOCH y4eOHOM MOJITOTOBKH.

OKPYXAaIOILIEro MUpA.

OO0cy:x1eHne rpaHull IPUMEHUMOCTH
(bU3MYECKUX 3aKOHOB U TEOPUH.
Pabora B rpymie mo moaroToBke
KOPOTKHX COOOIICHUI O POJIM U MECTE
(U3UKY B HAyKE U B MPAKTHUECKOU
NESITSIILHOCTHU JIOACH.

JleMOHCTpanus aHaJIOrOBBIX U

1M (DPOBBIX U3MEPUTEIBHBIX TPHUOOPOB,
KOMITBIOTEPHBIX TATYUKOB.

OcBoeHue 0OCHOBHBIX MPUEMOB PaOOTHI
¢ mudpoBoi Taboparopueii mo Gpusnke

Hroro no pazgeny
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Pa3nen 2. Mexanuka

2.1

KunemaTtuka

5/
2-4-1
HEJEIH

Pabora ¢ yueOHHKOM.
CamMOKOHTPOJIb (CAaMOOIIEHKA) .

Y cTHBIN O1IpocC.
CamocrosTenbHas 00Ta - peleHue
3a1ad.

PaboTa c yuebHmrKOM C
3aM0JIHCHUEM TaOIUIIbI-1a0JIOHA.
TemaTn4yecKkuii KOHTPOJIb.
KontposnbHas pabdora. -
MO3BOJISIET IPOBECTHU
KOHCTaTUPYIOIIHUN KOHTPOJIb U
BBISIBUTH PE3YNIbTATHl O0yUCHUS

IIpoBeneHne FKCIEPUMEHTA: U3YUEHUE
HEPABHOMEPHOTO IBUKEHUS C LIEJIBIO
ONpEEIICHNS] MTHOBEHHOW CKOPOCTH;
VCCIIEIOBAHUE COOTHOLIEHUS MEXKY
MyTSIMH, IPOUJIEHHBIMU TEJIOM

3a OCJIEA0BATEIIbHBIE PABHBIE
MIPOMEXKYTKH BPEMEHU TIPU
PAaBHOYCKOPEHHOM JIBUKEHUU

C HAYaJIbHOM CKOPOCTBIO, PABHOW HYIIIO;
M3YUYCHHE IBUKEHUS IIapUKa B BSI3KOU
KUJKOCTH; U3yUEHUE JBUKCHHUS Tea,
OpOIIEHHOTO TOPU30HTAIILHO.
OOBbscHEHNE OCHOBHBIX TPUHIIUIIOB
JNEUCTBUS TEXHUYECKUX YCTPOUCTB,
TaKUX Kak: CIIUJOMETP, LIEIHbIE U
pPEMEHHBIE Mepeiaun JBUKEHUS; U
YCJIOBUHM UX O€3011aCHOTO
HCITOJIb30BAHUS B IIOBCEIHEBHOM
KU3HH.

Pemienune pacu€rHpix 3a71a4 ¢ IBHO
3aTaHHOM (PU3UYIECKON MOJIEIIBIO

C UCTOJIb30BaHNEM OCHOBHBIX (POpMyT
KUHEMaTHUKHU.

[TocTpoenue u ananus rpadukoB
3aBUCUMOCTEN KHMHEMATHYECKUX
BEJIMYUH OT BPEMEHU

IU1sl pABHOMEPHOTO
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Y PAaBHOYCKOPEHHOT'O ITPSMOJIMHEUHOTO
JIBUKCHMSL.

Pacnio3znaBanue (pu3nUeCKUX SABICHUMI
B yUEOHBIX OMBITAX U OKPYXKaIoIIeH
KU3HU: PABHOMEPHOE U
PABHOYCKOPEHHOE NPSMOJIMHENHOE
IBUKEHHE, CBOOOHOE Ma/IeHuE Tell,
JBHKEHUE 110 OKPYKHOCTH.

Onrcanue MEXaHNYECKOTO IBUKEHUS
C MCTIOJIb30BaHUEM (PU3UUECKHUX
BEJINYMH: KOOPJINHATA, ITyTh,
[IEpEMEILIEHUE, CKOPOCTh, YCKOPEHHUE.
Pabora B rpynmnax npu miaHupOBaHUH,
IIPOBEJICHUH U UHTEPIPETALINU
pPEe3yJbTaTOB OIBITOB U aHAJIN3E
JOTIOJIHUTENIBHBIX NCTOYHUKOB
uH(dOpMAaIUK 10 TeEMe

2.2

JInHamuKka

714-74
HEJlen

PPab6ota ¢ yueOHUKOM.
CaMOKOHTpOJIb (CAaMOOIIEHKA) .

Y CTHBII onpoc.
CamocrosiTenbHast 00Ta - peleHue
3ajad.

Pabora ¢ yueOHUKOM €
3arMoJHEHUEM TaOIUITBI-11a0JI0HA.
TemaTn4ecKuii KOHTPOJIb.
KontposnbHas padorTa. -
MO3BOJISIET IPOBECTHU
KOHCTaTUPYIOIIUIA KOHTPOJIb U

CpaBHEHHE MacC B3aUMOICHCTBYIOIIIX
Tl

N3yuenne 3aBUCUMOCTH CHITBI
YOPYTOCTH OT JiepopMaIiu; CpaBHCHHE
CHJI TPEHHS MTOKOS, KAaUeHHUs U
CKOJIBKCHUSI.

OObsicHEHUE HEBECOMOCTH.
IIpoBeneHue 3KcrniepuMeHTa:
WCCIIEIOBaHHE 3aBUCUMOCTH CHII
YIPYTOCTH, BO3HUKAIOIIUX B IPYKUHE
U PE3UHOBOM 00paslie, OT UX

BBISIBUTH PE3YJIbTATHl O0yUEHUS
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nedopMalum; U3y4eHrue JTBUKCHUS
Opycka 1o HaKJIOHHOM TIJIOCKOCTH;
HCCIIeIOBAaHKE YCIIOBUI paBHOBECHS
TBEPJIOTO TeJ1a, UMEIOIIET0 OCh
BpaIlcHUsI.

OO0OBsAcHeHHe 0cOOEHHOCTEN
PaBHOMEPHOTO U PaBHOYCKOPEHHOTO
MPSMOJIMHEHHOTO JIBUKCHUS,
CBOOOHOTO ITaACHHS TEJ, IBIKCHUS
0 OKPY>KHOCTH Ha OCHOBE 3aKOHOB
HproToHa, 3aKk0Ha BCEMHPHOTO
TATOTEHUS.

OOBsicHEHUE OCHOBHBIX ITPUHITUTIOB
NENCTBUSA NOAIINITHUKOB U X
MPAKTUIECKOTO MPUMEHEHHS.
OOBsicCHEHUE JBUKEHUS HCKYCCTBEHHBIX
CITyTHHUKOB.

Pemenne pacu€THbIX 3a/1a4 C SBHO
3aIaHHOM (PM3UYECKON MOJIEITBIO

C MCITOJIb30BaHHEM OCHOBHBIX 3aKOHOB
1 HOpMyJT TMHAMUKHU.

PacnosnaBanue Gpu3NUEeCKUX SIBICHUIM
B Y4€OHBIX OMBITaX U OKPYKAIOIIEH
KU3HU: HHEPIIHS, B3aUMO/ICHCTBHUE TEII.
AHanmu3 GU3NYECKUX MPOIECCOB U
SIBJIEHUI C MCIOJIb30BaHUEM 3aKOHOB U
MIPUHITUTIOB: 3aKOH BCEMUPHOTO
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tsarorenus, |, || u 111 3akonsl HeroToHa,
MPUHITUI CYTICPITO3UIIHHA CHJI, TIPHHIIHIT
PaBHOIIPABHOCTH MHEPIIUATBHBIX
CHCTEM OTCUETA

2.3

3aKOHBI COXpaHCHHUA B
MCXaHHUKC

6 /8-10sa
Heenu

PPa6ota c yueOHMKOM.
CaMOKOHTPOJIb (CAMOOIIECHKA) .

Y cTHBIN ompoc.
CamocrosiTenbHast 00Ta - penieHue
3aad.

Pabora ¢ yueOHUKOM €
3arnoJHEHUEM TaOIUIIbI-11a0JI0HA.
TemaTnuecKkuid KOHTPOJIb.
Kontponbsnas pabora. -
MO3BOJISIET TIPOBECTU
KOHCTaTUPYIOIIUA KOHTPOJIb U
BBISIBUTH PE3YJIbTATHl O0yUEHUS

IIpoBeneHne FKCIEPUMEHTA: U3YUEHUE
a0COJIIOTHO HEYNPYTOro yaapa

C ITIOMOIIBIO IBYX OJMHAKOBBIX
HUTSHBIX MASITHUKOB; UCCIIEIOBAHUE
CBSI3U PA0OTHI CUJIBI C UBMEHEHUEM
MEXaHUYECKON JHEPIUHU Tema

Ha IPUMEPE PACTKEHUS PE3UHOBOIO
KIyTA.

OrneHka a0COFOTHBIX U OTHOCUTEIIbHBIX
MOTPENTHOCTEN U3MEPEHUN (PU3MUECKHUX
BEJINYHH.

Pemenune pacu€THbIX 3a/1a4 C SIBHO
3aIaHHOM (PU3UIECKON MOJIEIIBIO

C UCTIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (popMys1 TMHAMUKHU U 3aKOHOB
COXpAHECHHUS.

Pemenne kauecTBEHHBIX 3a7a4

C OMOpPO HA U3YYEHHBIE B pa3eie
«MexaHnKa» 3aKOHbI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS.

Onurcanne MEXaHUYECKOTO ABUKEHHUS C
UCIIOJIb30BaHUEM (PU3NYECKUX BEJIUUUH:
MMITYJIbC TEJAa, KHHETUYECKAs SJHEPT U,
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MMOTEHIHAJIbHAS SHEPTUsl, MEXaHUYECKas
paboTa, MexaHUYECKast MOIITHOCTb.
AHanu3 pu3nyecKkux npoueccoB u
SIBJICHUM C UCTIOJIb30BAHUEM 3aKOHA
COXpaHEHUS] MEXaHUYECKOM SHEPIHUH,
3aKOHA COXPAHEHUS UMITYJIbCA.
OOBsicCHEHHE OCHOBHBIX MPUHIIUIIOB
JNEUCTBUS U MTPAKTHYECKOTO
MIPUMEHEHUS TEXHUYECKUX YCTPOUCTB,
TaKUX KakK: BOJIOMET, KOIIED,
MPY>KUHHBII TUCTOJIET.

OOBbsicHEHUE JBUKEHUS PAKET C OMOPOH
Ha U3y4YCHHbIC (PU3NUECKHE BEJIMUYUHBI U
3aKOHBI MEXaHUKH.

Hcnonp30Banne npu MOAroTOBKE
COOOIIIEHUM O TPUMEHEHUH 3aKOHOB
MEXaHHUKU COBPEMEHHBIX
MH(POPMAITMOHHBIX TEXHOJIOTHH J1JIs
MOUCKa, CTPYKTYPUPOBaHUSI,
WHTEpIIPETALUK U MPEJICTABICHUS
nH(popMaIu, KpUTUYECKUHN aHaATTU3
oJtyqaeMou nHpopMaIuu

[IpoBeneHre KOCBEHHBIX U3MEPEHUH,
HCCIIEIOBAHUM 3aBUCUMOCTEN
(U3UYECKUX BEJIMYWH, TIPOBEPKA
MPEAJIOKEHHBIX TUIIOTE3

Hroro no pazgeny

18
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Pa3nen 3. MoJgiekyJisipHasi pu3nka ¥ TepMOIUHAMUKA

3.1

OCHOBEI
MOJIEKYISIPHO-
KHHETUYECKOU TEOpUU

9/11-15 4
HEEIIN

PaGoTa ¢ yueOHUKOM.
CaMOKOHTPOJIb (CAMOOIIECHKA) .

Y cTHBIN O1pocC.
CamocrosTensHas 00Ta - peleHue
3aja4.

Pabora ¢ yueOHUKOM €
3arMoJHEHUEM TaOIUIIbI-11a0JI0OHA.
TemaTn4yecKuii KOHTPOJIb.
KontposnbHas pabdora. -
MO3BOJISIET IIPOBECTU
KOHCTaTHPYIOIINN KOHTPOJIb U
BBISIBUTH PE3YNIbTAThl O0yUCHUS

[IpoBeneHne >KCrIepUMEHTa:
OINpEaEICHUE MACChl BO3IyXa

B KJIACCHOM KOMHATE Ha OCHOBE
U3MepeHnit 00bEMa KOMHATBI, 1aBJICHHUS
Y TEMIIEpaTyphl BO3AyXa B HEW;
HCCJIEIOBAHKUE 3aBUCUMOCTU MEXIY
rapaMeTpaMH COCTOSIHUS Pa3peKEHHOTO
rasa.

OneHka a0COIIOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MEpPEHUN (PU3NUECKUX
BEJINYUH.

OObsicHEHUE OCHOBHBIX MPUHLIUIIOB
JIEUCTBUI TepMOMETpa U OapoMeTpa u
YCJIOBUH WX O€3011aCHOTO
UCITOJIb30BaHUS B IIOBCEIHEBHOM
KHU3HU.

Pacno3naBanue pusnveckux siBICHUN

B yUEOHBIX OMBITaX U OKpYXKaromie
KU3HU: U Py3usi, OpOyHOBCKOE
JBUKCHHE.

OnucaHue TerIOBbIX SIBJICHUN

C UCIOJIb30BaHUEM (PU3UYECKUX
BEJIMYMH: JaBJICHUE ra3a, TeMIlepaTypa,
CPEIHsAs] KHHETUYECKast SHEPTUs
Xa0TUYECKOTO ABUKEHHS MOJIEKYI,
CpEIHEKBAIpaTUYHasi CKOPOCTh
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MOJIEKYL.

AHanu3 pu3nyecKux npoueccoB u
SIBJICHUM ¢ Hcrojib3oBanueM MKT,
ra3oBbIX 3aKOHOB, CBSI3U CpEHEN
KUHETUYECKOU SHEPTUH TEMIIOBOTO
JBUKEHUSI MOJIEKYJT C aDCOJIFOTHOM
TEMIIEPATypPOH.

Perienne pacu€THbIX 3a/1a4 C SBHO
3aIaHHOM (PM3UYECKON MOJIEIIBIO

C UCTIOJIb30BAHHEM OCHOBHBIX
nonoxenuit MKT, 3akoHOB 1 hopmyn
MOJIEKYJIIPHOM (PUBUKHU.

Paborta B rpynnax npu rjiaHupOBaHUH,
MPOBEJCHUN U UHTEPIPETALINU
PE3yJAbTAaTOB OIBITOB U aHAJIN3E
JOTIOJIHUTEJIbHBIX UCTOYHUKOB
uH(pOpMaIUK 10 TEME

3.2

OCHOBBI
TEPMOMHAMUKH

10 /15-20 =
HeJleNn

TPabota ¢ yueOHUKOM.
CaMOKOHTPOJIb (CAMOOIIEHKA) .

Y CTHBII onpoc.

CamocrosiTenbHast 00Ta - penieHue
3ajad4.

Pa6ora ¢ yuebHUKOM C
3aroJHEHUEM Ta0IUIbI-11a0JIOHA.
TemaTn4yecKkuii KOHTPOJIb.
Kontposnbnas pabora. -

IIpoBeneHne SKCIIEpUMEHTA: U3MEPEHUE
YIEJIIbHOW TEINIOEMKOCTH BEIIECTBA.
Orenka aOCOIOTHBIX M OTHOCUTEIIBHBIX
MOTPEUTHOCTENW U3MEPEHUN (PU3NYECKHUX
BEJINYMH.

N3yuenue Mmozeneil napoBoil TypOUHBI,
JIBUTATENsl BHYTPEHHETO CropaHusl,
PEaKTUBHOIO IBUTATEIA.

OObsicHEHUE IPUHIIUIIOB IEUCTBUS U
yCJIOBU 6€30M1aCHOTO UCIOJIb30BaHUS
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B TTIOBCETHEBHOM KM3HU JBUTATEIIS
BHYTPEHHETO CTOPaHMs, OBITOBOTO
XOJIOUIIbHUKA, KOHIUITHOHEPA.
Omnucanue CBONCTB TeJ U TEIJIOBBIX
SBJICHUM C UCIIOJIb30BAHUEM
(bu3MYecKuX BEIMYMH: 1aBJICHHE T'a3a,
TeMIepaTypa, KOJINIECTBO TETUIOTHI,
BHYTpPEHHSIS1 HHEpTUs, paboTa rasa.
Pemmenne pacu€THbIX 337124 C SIBHO
3aIaHHOMN (PM3UYECKON MOJIEIIBIO

C UCTIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMyJ MOJIEKYIISIPHON (PU3UKH U
TEPMOIUHAMUKH.

Pemenne kadecTBEHHBIX 3a/1a4

C OIIOPOU HA U3YUYEHHBIE B pa3eie
«MonexynsipHast pu3nKa u
TEPMOIMHAMUKA) 3aKOHBI,
3aKOHOMEPHOCTH U (pU3NYECKUE
SIBIICHUSL.

PaGoTa B rpynmax npu aHanmse
JIOTIOJTHUTEIHHBIX UICTOYHUKOB
uH(pOpMAIUU TI0 TEME
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3.3

ArperaTHble
COCTOSIHMSI BEIIECTBA.
@da30BbIE NEPEXOABbI

5/20-224
HEEIN

PaboTa ¢ yueOHHKOM.
CaMOKOHTPOJIb (CAMOOIIECHKA) .

Y cTHBIN O1pocC.
CamocrosTensHas 00Ta - peleHue
3aja4.

PaboTa c yuebHmKOM C
3arMoJHEHUEM TaOIUIIbI-11a0JI0OHA.
TemaTn4yecKuii KOHTPOJIb.
KontposnbHas pabdora. -
MO3BOJISIET IIPOBECTU
KOHCTaTHPYIOIINN KOHTPOJIb U
BEISIBUTH PE3YNIBTATHl O0yUCHUS

[IpoBeneHNE SKCIIEPUMEHTA: U3BMEPEHUE
OTHOCHUTEJILHOM BIaXXHOCTH BO3/lyXa.
Onenka aOCONIOTHBIX M OTHOCUTEBHBIX
MOTPEITHOCTENH U3MEPEHUN (PU3NUYECKUX
BEJINYMH.

N3ydeHne CBONMCTB HACHIIIIEHHBIX

MapoB, CIIOCOO0B U3MEPEHHUS
BIIQKHOCTH

Hab6nronenue kuneHus npu
MMOHMYKEHHOM JIaBJIEHUU, HATPEBAHUS

Y TJIABJICHUS] KPUCTAJUTMYECKOTO
BEIIIECTBA.

OObsicHEeHUE IPUHIIUIIOB JICUCTBUS U
yCJIOBHIA 0€30MTaCHOTO UCTIOb30BAHUS

B IMOBCEHEBHOM KU3HU TUTPOMETPA,
MICUXPOMETPA, KaJJOPUMETPA.

N3ydyeHne TeEXHOIOTrUi OIyYEeHUS
COBPEMEHHBIX MAaTEPUAJIOB, B TOM YHUCJIE
HaHOMAaTepPHUaJIOB.

Pemienune pacu€rHpIx 3a71a4 ¢ IBHO
3aIaHHOM (PM3UYECKON MOJIEITBIO

C UCIIOJIb30BaHNEM YPaBHEHUS
TEIJIOBOTO OasaHca.

Pelienne kauyeCcTBEHHBIX 3a7a4

C OIOPOIl HAa U3yYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3NYECKUe
ABJICHUS 10 TEME.
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PacmosnaBanue GpU3NUECKUX SIBJICHUM
B YUEOHBIX OIBITaX U OKPYXKaIoIIei
KU3HU: AedopManius TBEPABIX Te,
HarpeBaHue U OXJIaXKICHUE TeT,
M3MEHEHHUE arperaTHbIX COCTOSTHUN
BEIIIECTBA M OOBSICHCHHE UX HA OCHOBE
3aKOHOB U (POPMYIT MOJICKYJISIPHOM
(bu3MKH.

Hcnonb3oBanue nHOOPMAIIMOHHBIX
TEXHOJIOTHH JIJIS TIOMCKA,
CTPYKTYpUPOBaHUS, UHTEPIIPETALIUU U
IpecTaBICHU HHOOPMALIMH TIPH
MOATOTOBKE COOOIICHUM O MPUMEHEHUHU
3aKOHOB MOJIEKYJISIPHOU (DU3UKU U
TEPMOJMHAMUKU B TEXHUKE

1 TEXHOJIOTHUSIX

Hroro no pazaeny 24
Paznen 4. JjaekTpoguHAMHKA
4.1 | DnexTpocTaThKa 10 /23-271 | Pabota ¢ yueOHUKOM. [IpoBeneHune 3KCIEPUMEHTA: U3MEPEHUE
HeJenm CaMOKOHTPOJIb (CAaMOOIIEHKA) . AJIEKTPOEMKOCTH KOHJIEHCATOPA.

Y CTHBII onpoc.

CamocrosiTenbHast 00Ta - peleHue
3ajau.

Pabora ¢ yueOHUKOM C
3amMoJHEHUEM TaOIUITBI-11a0JI0OHA.
TemaTnueckuii KOHTPOJIb.
KonTponbhas pabota. -

OneHka abCONIOTHBIX M OTHOCUTEIbHBIX
MOTPENTHOCTEH U3MEpPEeHNH (PU3NUECKUX
BEJINYUH.

N3y4yeHne npuHIUIIOB 1EUCTBUSA
AIEKTPOCKOIIA, dJIEKTPOMETPA,
KOH/JIEHCATOpA.

N3ydeHune NpruHIMIOB IEHCTBHS
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U YCJIOBHIA 6€30MacHOTrO MPUMEHEHUS
B IIPaKTUYECKOM KU3HU,
KOIKUPOBAIBHOTO anmnapara, CTpyiHHoro
MIpUHTEPA.

PaccmoTpenue hu3naecKux OCHOBaHHIMA
AIEKTPOCTATUYECKOM 3alUTHI U
3a3eMJICHUS AJIEKTPOIPUOOPOB.
Pemienne pacu€THbIX 3a/1a4 C IBHO
3aTaHHOM (PHU3UYECKON MOJIEIIBIO

C UCITIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (popMyIT SIIEKTPOCTATUKH.

Pemienne kauyeCTBEHHBIX 3a7a4

C OIOPOM HA N3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE
SIBJICHUS DJIEKTPOCTATUKHU.
Pacnio3naBanue Gpusnveckux siBICHUN
B YUE€OHBIX OMBITaX U OKPYXkKaroen
KU3HU: SJICKTPU3ALIMS TET,
B3aUMOJICHCTBHE 3aPsAI0B U OOBSICHEHUE
MX Ha OCHOBE 3aKOHOB U (hopMyIT
AIIEKTPOCTATUKH.

OnucaHne U3y4eHHbBIX CBOMCTB
BELIECTBA U AJIEKTPUUECKUX SIBICHUN

C MCIOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: JIEKTPUUECKHUM 3apsiz,
HaNPSLKEHHOCTD AJIEKTPUYECKOTO MOJI,
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MOTEHIMaJI, Pa3HOCTh MOTEHIINAJIOB,
BJIEKTPOEMKOCTb.

AHanmu3 GU3NYECKUX MPOIECCOB U
SIBJICHUU C MCIIOJIb30BaHUEM
(hU3MYECKUX 3aKOHOB: 3aKOHA
COXpaHEHHUS AJIEKTPUUYECKOTO 3apsijia,
3akoHa KynoHna.

Pabora B rpynmax npu aHaimse
JIOTIOJTHUTEIIFHBIX UCTOYHUKOB
MH(pOpMAaIUU U TOATOTOBKE COOOIIECHUM
O TIPOSIBJICHUHU 3aKOHOB 3JIEKTPOCTATUKHU
B OKPYXaIOIIeH >KU3HU U IPUMEHEHUHU
HUX B TEXHUKE

4.2

IlocTogHHBIN

AIEKTPUYECKUH TOK.

Toku B pa3nu4HbIX
cpenax

12 /28-33 s
HEIEIHN

Pabora ¢ yueOHUKOM.
CaMOKOHTpOJIb (CAaMOOIIEHKA) .

Y CTHBII onpoc.
CamocrosiTensHas 00Ta - peleHue
3ajad.

Pabora ¢ yueOHUKOM C
3aM0JIHEHUEM TaOJIUIIbI-T1a0JIoHA.
TemaTn4ecKuii KOHTPOJIb.
KontposnbHas pabora. -
MO3BOJISIET TIPOBECTU
KOHCTaTUPYIOIINA KOHTPOJIb U
BBISIBUTH PE3YJIbTATHl O0yUEHUs

[IpoBeneHue dKCIIEpUMEHTA: U3YUEHUE
CMEILIAHHOTO COEIMHEHUSI PE3UCTOPOB;
n3Mepenue JJ1C ucTtouHnka Toka v ero
BHYTPEHHETO COTPOTHBIICHHUS;
HaOII0ICHUE IIEKTPOJIN3A.

Orenka aOCOIOTHBIX M OTHOCUTEIIBHBIX
MOTPEUTHOCTENW U3MEPEHUN (PU3NYECKHUX
BEJIMYMH.

OObsicHEHUE IPUHITUTIOB JIEHCTBUS U
yCJIOBH 0€30MacHOr0 MPUMEHEHUS
aMIiepMeTpa, BOJIbTMETPA, PEOCTaTa,
HMCTOYHHUKOB TOKA,
AJIEKTPOHATPEBATENBHBIX U
AJIEKTPOOCBETUTEIBHBIX MPUOOPOB,
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11 KJIACC

HanmenoBanue K
No 316110 . OJINYECTB Mporpa 06 COLChIKAMIE OCHOBHBIE BUJBI IEATEIbHOCTH
JICJIOB U TEM rpaMMH JCpKaH!
wm I;6Horon eaMeTa 0 Hacon / Pop P oOyHaomXcs
ya peA naTa
Paznen 1. DaexkrpoauHaMmuka

1.1 | MarauTHOe MoJe. 11/1-6 ITocTOsTHHBIE MATrHUTHI. IIpoBeaeHUE SKCIIEPUMEHTA: U3YUCHHUE
DneKTpOMarHUTHAS HeJes B3anMopeiicTBIEe MOCTOSTHHBIX MarHUTHOTO ITOJISI KaTyIIKH C TOKOM;
WHITYKITAS MarHuToB. MarHuTHOE T0JIC. HCCIICIOBAHHE ACHCTBHS IIOCTOSHHOTO

BekTop MarHuTHOM MHIYKIIMH.
[TpuHUIMI cyriepno3uiuu
MarHMTHBIX oJIeH. JInHuM
MarHuTHOM MHaykiuu. Kaptuna
JIMHUA MarHUTHOW MHAYKIIUA MOJIA
MOCTOSIHHBIX MAarHUTOB.

MarauTtHoe 1osie NpOBOIHUKA

¢ TokoM. KapTuHa TMHUN UHIYKIUU
MarHuTHOTO HOJISI JJTUHHOTO
MPSIMOT'O TPOBOIHUKA U 3aMKHYTOTO
KOJIBIIEBOT'O MPOBOJAHUKA, KATYIIIKH
¢ TokoM. OnbIT Dpcrena.
B3auMoelicTBrE MPOBOTHUKOB

C TOKOM.

Cuita AMnepa, e€ MoAyJb U
HaIpaBJICHUE.

Cuna Jlopenua, e€ MoyJb 1
HanpasJeHue. [[BrxkeHue
3apsIKEHHOM YaCTHUILIbI

MAarHuTa Ha PaMKy C TOKOM;
WCCJIEIOBAHUE SIBJIICHUS
3JIEKTPOMArHUTHOU MHIYKIIUH.

OrneHka aOCOJIFOTHBIX U OTHOCUTEIIBHBIX
MOTPENTHOCTEN U3MEPEeHUN (HU3MIECKUX
BEJINYHH.

OOBsicCHEHUE PUHIIUIIOB IEUCTBUS U
YCIIOBH 0€301aCHOTO MPUMEHEHHUSI
MMOCTOSIHHBIX MarHUTOB,
AJIEKTPOMArHUTOB, JJIEKTPOABUTATENS,
YCKOPHUTENEN DJIEMEHTAPHBIX YaCTHLL,
WHAYKIIUOHHOM IEUH.

Pemrenue pacu€THbIX 3a1a4

Ha IpUMEHEeHHUE POPMYJT TEMbI
«MarauTHoe nosue. NeKTPOMarHuTHAs
VHYKIUSD).

Pemenne kauecTBEHHBIX 3a7a4

C OIOPOIl Ha U3yUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUYECKUE
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B OJIHOPOJTHOM MAarHUTHOM TIOJIE.
Pa6orta cumnel Jlopenta.

SIBiieHME IIEKTPOMATHUTHOM
nHaykuuu. [loTok BekTopa
MAarHuTHOW WHIYKIIUH.
DIEKTPOIBUKYIAs CUJIa MHTYKIIUH.
3aKOH 2JIEKTPOMAarHUTHOU
nHaykuuu dapanes.

Buxpesoe aiekTpruueckoe 1mose.
DIIEKTPOABHXKYIIAS CHJIA MHIYKIAN
B IPOBOJIHUKE, ABUKYLLIEMCS
MOCTYIATEIBHO B OJTHOPOJHOM
MarHUTHOM TIOJIE.

IIpaBuio Jlenna.

NHnykTuBHOCTE. SIBNIEHME
CaMOMHIYKIIMH. DJIEKTPOIBUKYILIAS
CUJIa CAMOMHIYKIIUH.

DHeprusi MAarHUTHOTO MOJI KaTYIIKH
C TOKOM.

DIEeKTPOMarHUTHOE TMOJIE.
TexHuueckue ycTpoucTaa u
MIPAKTUYECKOE NPUMEHECHUE:
MTOCTOSIHHBIE MAarHUTBHI,
AIIEKTPOMArHUTHI,
AJIEKTPOIBUTATEIIb, YCKOPUTEIIH
AJIEMEHTAPHBIX YaCTHII,
VHIYKUAOHHAS [€Yb

SBJICHUS TEMBI «MarHuTHOE MoJe.
DIIEKTPOMAarHUTHAsE UHIYKLIHS).
Ornpenenenue HanpaBiIeHUs BEKTOPA
MHIYKIIMM MAarHUTHOTO TMOJIst
MIPOBOAHUKA C TOKOM, CUJIbI AMIiepa
u cwibl JIopeHma.

Pacnio3naBanue pusndeckux siBICHUN
B Y4E€OHBIX OMBITaX U OKPYKAIOIIEh
KU3HU: B3aUMO/JICHCTBUE MAarHUTOB,
AIEKTPOMArHuTHAsI HHAYKIUSA,
JeWCTBUE MAarHUTHOTO MOJISl Ha
MIPOBOAHUK C TOKOM M JIBUKYILIHICS
3apsi.

AHaN3 dJEKTPOMATrHUTHBIX SIBICHUMN
C UCIIOJIb30BAaHUEM 3aKOHA
AIEKTPOMArHUTHON WHTYKIIUH.
Onucanue u3y4yeHHbIX CBOMCTB
BEIIIECTB U AJIEKTPOMArHUTHBIX
SBJICHUM C UCIIOJb30BAHUEM
(bU3UYECKUX BETUYUH: WHAYKITUS
MarHUTHOIO MOJIsl, cCujia AMnepa, cuiia
JlopeHiia, THAYKTUBHOCTh KaTyIIKH,
AHEPrUsl JIEKTPUIECKOTO 1 MATHUTHOTO
TOJIEH

Hroro no pazgeny

11
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Pa3nen 2. Kosie0anus 1 BOJIHBI

2.1

MexaHU4ecKue 1
ANEKTPOMArHUTHHIC
KoJicOaHus

9/6-10
HeJeIs

KonebatenbHas cuctema.
CBoOO/IHbIE MEXaHUYECKUE
KoJjebanus. 'apmonnueckue
kosnebanwus. [lepuon, yactora,
aMIUTATyAa ¥ ¢aza KojaeOaHuH.
[Ipy>XKMHHBIN MasATHUK.
MareMaTu4ecKkuii MasiTHHK.
YpaBHEHUE TaApMOHUYECKUX
koJiebanuil. [IpeBparnienue suepruun
IIPU TaPMOHUYECKUX KOJICOAHUSIX.
KonebarenbHblit KOHTYP.
CB0OOOIHBIE AJICKTPOMArHUTHBIE
KOJIeOaHUs B UACATIBHOM
K0JIe0aTeIbHOM KOHTYpe. AHAJIOTUS
MEXK]Ty MEXaHUYECKUMU U
AIIEKTPOMATHUTHBIMH KOJICOAHUSIMHU.
®opmyna ToMcoHa. 3aKkoH
COXPaHEHUS SHEPTHUH B UJCATHHOM
K0J1Ie0aTEIbHOM KOHTYDE.
IIpencrasieHue o 3aTyXaroux
KoJeOanusax. BeiHyX1eHHBIE
MEXaHUYEeCKHe KOJIeOaHums.
Pe3onanc. BeinyX/1eHHBIE
AJIEKTPOMATrHUTHBIC KOJIeOaHMsI.
ITepeMeHHBIN TOK.
CunycouanbHbIN IEPEMEHHBIN TOK.

NccenenoBanue napameTpoB
KOJIe0aTeIbHON CUCTEMBI — [IEPUO/IA,
4acTOThI, AMIUIUTYABI U (ha3bl
KoJieOaHu (MPY>KUHHBIN W/WUTH
MaTeMaTUYECKU MasiTHUK).
HaOmntonenue 3aTyxarmnmx KojaeoaHuu.
UccnenoBanue CBONCTB BHIHYKICHHBIX
KoseOaHu.

HaOmronenue pe3oHaHca.

[IpoBeneHne >KCriepuMeHTa:
HCCIIeIOBAaHUE 3aBUCUMOCTH MEPHOJIa
MaJbIX KojeOaHuii rpy3a Ha HUTU

OT JIYIMHBI HUTU U MAaCCHI TPY3a;
HCCIIeIOBaHUE IEPEMEHHOTO TOKA

B LIEH U3 MOCIEA0BATEIBHO
COEIMHEHHBIX KOHEHCATOPA, KaTYIITKU
U PEe3UCTOpA.

OreHnka aOCOFOTHBIX M OTHOCUTEIIBHBIX
MOTPENTHOCTEH U3MEPEHUN (PU3NUECKHUX
BEJINYUH.

OOBsICHEHUE TPUHITUTIOB JICHCTBHS 1
yCJIOBH 0€30MacHOr0 MPUMEHEHUS
AIEKTPUYECKOTO 3BOHKA, FTeHepaTopa
MEPEMEHHOT0 TOKa, TIMHUN
AIIEKTpoNepeay.

Pemienne pacu€THbIX 3a1a4 C SIBHO
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MonHOCTh NEPEMEHHOTO TOKA.
AMIUTNTYIHOE U JEUCTBYIOLIEE

SHAYCHUC CHJIbI TOKA X HAIIPAKCHUS.

Tpanchopmarop. [IpoussoacTso,
nepegaya v norpediaeHue
AIEKTPUYECKOU SJHEPTUH.
DKOJIOTUYECKHUE PUCKU

IIPpH IIPONU3BOJACTBEC DJICKTPOIHCPIUH.

Kynprypa ncronszoBanus
AIIEKTPOIHEPTUU B ITIOBCEIHEBHOMN
JKU3HHU.

TexHuyeckue ycTponcTa u
IIPAKTUYECKOE IPUMEHEHHUE:
AIEKTPUYECKUI 3BOHOK, TEHEPATOP
IIEPEMEHHOI0 TOKA, JIMHUU
JIEKTpornepenayd

3aJIaHHON (PU3UUECKON MOJIEITHIO

C UCTIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 GOpPMYJI, OTTUCHIBAIOIITIX
MEXaHUYECKHE U DJICKTPOMArHUTHBIC
KoJicOaHusI.

Onucanue MEXaHUYECKUX U
AIIEKTPOMATrHUTHBIX KOJICOAHHIA

C UCIIOJIb30BaHUEM (PU3UYECKUX
BEJIMYMH: TIEPHUO] ¥ 4aCTOTa
KoJiebaHuil, aMruiuTyna u asza
KoJIeOaHui, 3apsi/1 U cujia TOKa

B FTapMOHHYECKHUX DJIEKTPOMArHUTHBIX
KOJIeOaHUsIX.

Pemenne kauecTBEHHBIX 33124

C OIIOPOU Ha M3YyYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH, OITMCHIBAIOIIINE
MEXaHUYECKHE U DJIEKTPOMArHUTHBIC
KoJieOaHusl.

PaboTa B rpymnmax rnpu ruraHupOBaHUH,
MIPOBEICHUH U UHTEPIPETAIINH
PE3YNBTATOB OIBITOB, U AHAJIN3E
JIOTIOJTHUTEIHHBIX UICTOYHUKOB
uH(pOpMaIUK 1Mo TeMe

2.2

MexaHu4ecKue 1
ANEKTPOMArHUTHbHIC
BOJIHEI

5/11-13
HeIeIs

MexaHnuecKkue BOJIHbI, yCIOBUS
pacnpoctpanenus. [lepuos.
CKOpOCTh pacipoCTpaHEHUs U
JUTMHA BOJIHBL. [loniepeunsie u

N3yuenune oOpazoBanus u
pacpocTpaHEHUs MOMIEPEUHBIX U
MPOJOIBHBIX BOJIH.

Habmonenue orpaskeHus
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IIPOJOJIbHBIE BOJIHBI.
WuTepdepentus u nudpakuus
MEXaHUYECKUX BOJIH.

3Byk. CKOpOCTh 3ByKa. I pOMKOCTB
3ByKa. BeicoTa Tona. TemOp 3ByKa.
DNEKTPOMarHuTHHIC BOJIHBI.
VYcnoBus u3iydeHus
AIIEKTPOMArHUTHBIX BOJIH. B3anMHuas
opueHTauus BekTopos E, B,

U B DJIEKTPOMarHUTHOM BOJIHE.
CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH:
OTpa)k€HUE, NPEJIOMIICHHUE,
noJisipu3aus, Iuppaxus,
uHTepdpepenius. CKopocTh
AJIEKTPOMATrHUTHBIX BOJIH.

[IIxana 37€KTPOMArHUTHBIX BOJIH.
[IpuMeHeHne 3JIeKTPOMarHUTHBIX
BOJIH B TEXHHUKE U OBITY.

[TpuHIMIIBI paIUOCBA3U U
TeneBuaeHus. Paguonokanus.
DNEeKTPOMarHUTHOE 3arpsi3HEHUE
OKPYKaIOIIEN CPEJIbL.

TexHuyeckue ycTponcTa u
MPaKTUYECKOE TPUMEHEHUE!
MY3bIKaJIbHbIE HHCTPYMEHTBHI,
yJIbTPa3ByKOBas INarHOCTHKA

B TEXHMKE U MEAUIIMHE, paaap,

Y MpeJIOMIICHUs, HHTep(epeHInn 1
T pakIni MEXaHUIECKUX BOJIH.

Habmoienue cBS3u rpOMKOCTH 3BYKa U

BBICOTBI TOHA C aMILUIUTYJ0M U
4acTOTOU KOJIeOaHUM, 3BYKOBOTO
pEe30HaHcA.

HccnenoBanue CBONCTB
AIIEKTPOMATrHUTHBIX BOJIH: OTPAKEHHUE,
IIPEJIOMJIEHUE, TOIAPU3AL,
nudpakuys, uHTephepeHIus.
N3yuyeHue ycioBul U3ITy4CHUS
AIIEKTPOMATHUTHBIX BOJIH, B3AUMHOM
opueHTaluu BekTopoB E, B,

U B 3JIEKTPOMarHUTHOM BOJIHE.
N3ydyeHne npuMeHeHus
ANIEKTPOMATHUTHBIX BOJIH B TEXHUKE U
OBITY.

OOBbscHEHUE MPUHIIMIIOB IEHCTBUS U
yCJIOBH 0€30MacHOr0 MPUMEHEHUS
MY3bIKaJIbHBIX HHCTPYMEHTOB,
YIBTPa3BYKOBOW JUArHOCTUKU

B TEXHUKE U MEIULMHE, pajapa,
paguonpuEMHUKA, TEIEBU30PA,
aHTeHHbl, Tenedona, CBY-neun.
Pemenue pacy€THBIX M KaU€CTBEHHBIX
3a/1a4 ¢ ONOPOU HAa U3YUYEHHBIE 3aKOHBI
Y 3aKOHOMEPHOCTH, OIUCHIBAIOIINE

48



denepanbHas padboyas nporpamma | Pusnka. 1011 kiaccel (6a30BbIi YPOBEHD)

panuonpuéMHUK, TEIEBU30DP,
aHnTeHHa, tenedon, CBU-nieun

pacnpocTpaHEeHUE MEXaHUYECKUX U
ANIEKTPOMATHUTHBIX BOJIH.
Hcnons3oBanue nHGOPMAIIMOHHBIX
TEXHOJIOTHI JIJIsl TIOUCKA,
CTPYKTYPHUPOBAHMSI, THTEPIIPETALUU U
Mpe/ICTaBICHUs] UHPOpMaIlUU

MIPU MOJATOTOBKE COOOIIEHUMN

00 MCIOJIb30BaHUU 3IEKTPOMArHUTHBIX
BOJIH B TEXHHKE.

VYyacTtue B IUCKycCcun

00 3JIEKTPOMAarHUTHOM 3arps3HEHUN
OKPYXKaIOUIEH CPEIbL.

PaboTa B rpynnax npu miaHupoOBaHUH,
MIPOBEICHUH U UHTEPIPETALIMU
PE3YNBTATOB OIBITOB M AHAJIN3E
JOTIOJTHUTEIbHBIX UICTOYHUKOB
uH(pOpMaIUK 10 TEME

2.3

Onrtuka

10/13-18
HEIEeIs

['eomerprueckas onrTuka.
[TpsitMOnTMHETHOE PACTIPOCTPAHEHUE
CBETA B OTHOPOIHOU cpene. JIyu
cBeTa. TOYeyHbId HICTOYHHUK CBETA.
OtpaxxeHue cBeTa. 3aKOHBI
otpaxeHus cera. [loctpoeHue
M300paKEeHHI B MIIOCKOM 3epKalie.
[Ipenomnenue cBeta. 3aKOHbI
MPEIOMJICHUS CBETa. AOCOTIOTHBIN
nokasaresnp npenomiienus. [loaHoe

N3ydenue sABII€HNs TIOJHOTO
BHYTPEHHETO OTPaXEHUs, €TO
IIPUMEHEHUS B CBETOBOJIE.

N3yuyenne Mmoaenen MUKpPOCKOIIA,
TEJIECKOIIA.

ITomydyeHue criekTpa ¢ IIOMOIIBIO
NPU3MBI U TU(PPAKIIMOHHON PEIIETKH.
N3mepenne nokasaress NpeaoMIICHUs
CTEKJIA.

HccnenoBanue CBOMCTB H300paKeHUN
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BHYTPEHHEE OTPaXKECHUE.
[IpenenpHbIN yro MoIHOTo
BHYTPEHHETO OTPAKCHUSI.
Hucnepcus cBeta. ClI0kKHBIN COCTaB
oenoro cpeta. L[Ber.

Cobuparorniye 1 pacceMBaroIne
nuH3bl. ToHKas nuH3a. DOKyCcHOE
pPacCTOSIHUE U ONITUYECKas CHUJIa
TOHKOM JIuH3bI. [locTpoeHne
M300paKEHHI B COOMPAIOIINX U
paccenBaroluX JuH3ax. Popmyna
TOHKOM JIMH3bI. Y BEJIINYCHUE,
JIaBa€MO€ JINH30M.

[Ipenensl n(pUMEHUMOCTH
T€OMETPUYECKON OINTHUKH.
BonnoBas ontuka. Matepdepenuus
cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMIOAEHUS MAKCUMYMOB
U MUHHUMYMOB

B UHTEPPEPEHIIMOHHON KapTUHE

OT ABYX CUH(a3HBIX KOTEPEHTHBIX
HMCTOYHHUKOB.

Hudpakuus ceera. IudpakunonHas
peméTrka. Y clioBre HaOIIOACHUS
IJIABHBIX MAKCUMYMOB IIPY NAJEHUN
MOHOXPOMAaTHYECKOIO CBETA

Ha MU (PPaKIIMOHHYIO PEIIETKY.

B JIMH3aX.
OObsicHEeHUE TPUHIIUIIOB JIEUCTBUS U
yCJIOBHUM 0€30MacHOr0 MPUMEHEHUS
OYKOB, JIyMbl, oTOoanmapara,
MIPOEKIIMOHHOTO anmnapara,
MUKPOCKOIIa, TEJIECKONa, BOJIOKOHHON
ONTHUKU, TUPPAKIIUOHHON PEIIETKH,
MOJISIpOUA.

Pemuienne pacu€THbIX 3a/1a4 C IBHO
3aIaHHON (PM3UYECKON MOJIEIIBIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (hopMyJ1 reOMETPUUYECKOMN ONTUKH.
[TocTpoenue u onrcanue n300paxeHus,
CO3/1aBAEMOTO TIJIOCKUM 3€PKAJIOM,
TOHKOW JINH30M.

PaccmoTtpenue nipenenos
MIPUMEHUMOCTH T€OMETPUUECKON
ONTHKHU.

PacnioznaBanue Gpu3ndeckux sBICHUN
B OIBITaX M OKPY>KAIOIIEH KU3HU:
NPSIMOJIMHEWHOE PACTIPOCTPAHEHUE
CBETa, OTpaKEHUE, MPEIOMIICHHE,
uHTephepeHus, TMPpakus u
MOJISIPU3ALIMS CBETA, IUCIEPCUS CBETA.
N3yuenue ycioBuit HaOII0ICHUS
MaKCHUMYMOB 1 MUHUMYMOB

B UHTEp(PEpEHIMOHHOM KapTHUHE
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[Tonspusanus ceera.

TexHuyeckue ycTponcTsa u
IIPaKTUYECKOE IPUMEHEHUE:

OYKH, JIyna, (poroanmapar,
IIPOCKIMOHHBIN aIapar,
MHKPOCKOII, TEJIECKOII, BOJIOKOHHAS
OINTHKA, AUPPAKIIMOHHAS PEIIETKA,
HOJIIPOU L

OT IBYX CUH(a3HBIX KOT€PEHTHBIX
HCTOYHUKOB.

VY cnoBue Ha0IIOICHUS TTIABHBIX
MaKCUMYMOB IpHY MaJICHUU
MOHOXPOMAaTHYECKOTO CBETa

Ha TU()PaKIIMOHHYIO PEIIETKY.
AHann3 ONTHYECKUX SIBICHUI

C MCIIOJIb30BaHUEM 3aKOHOB: 3aKOH
MPSIMOJIMHEHOTO PaCcIpOCTPAHEHUS
CBETa, 3aKOHBI OTPAXKEHUS CBETA,
3aKOHBI ITPEJIOMJICHUS CBETA.
OnucaHne ONTUYECKUX SBJIICHUN

C UCIOJIb30BaHUEM (PU3HUECKUX
BEJINYUH: (POKYCHOE PACCTOSIHUE U
ONTHYECKAs CUJIA JINH3bI

Hroro no pazgeny

24

Pa3nen 3. OcHOBBI crielIHAJIBHON TEOPUU OTHOCHTENbHOCTH (1a1ee — CTO)

3.1

OCHOBBI ClIEIUAJILHOU
TEOPUHU
OTHOCHUTEJILHOCTH

4/18-20
Heaes

['panuIbl NPUMEHUMOCTH
KJIACCUYECKOM MEXaHMKH.
IlocTynarsl criequanbHON TEOPUH
OTHOCUTEIJIbHOCTH: UHBAPUAHTHOCTh
MOJTyJIsl CKOPOCTH CBETA B BAKYyME,
MIPUHITUIT OTHOCUTEIBLHOCTH
OUHIITEHHA.

OTHOCHTEILHOCTD
OJIHOBPEMEHHOCTH. 3aMEIJICHUE
BPEMEHH U COKPALIEHUE JIJIUHBI.

Pemenne xauecTBEHHBIX 33144

C OIOPOM HA U3YUYEHHBIE MTOCTYJIATHI
CTO.

Hcnonb3oBanre HHGOPMAITMOHHBIX
TEXHOJIOTHH JJIs1 [TIOUCKA,
CTPYKTYpUPOBAHUS, UHTEPIPETALINU U
IpeCTaBICHUS HHOOPMALIMH TIPH
MOATOTOBKE COOOIIEHUM O TpaHUIax
IIPUMEHUMOCTH KIJIACCHYECKON
MexaHuku 1 ocHoBax CTO
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DHeprusi 1 UMITYJIbC
PENSTUBUCTCKON YaCTHUIIBL.
CBs13b Macchl € DHEpTUEH U
UMITYJIbCOM PEJSTUBUCTCKOM
YaCTHUI[bl. DHEPIHs MOKOS

Htoro no pazneny

Pa3nen 4. KBantoBasi pusuka

4.1

DNeMeHTHI KBAHTOBOM
OIITHUKH

6 /20-23
HEIEIs

®otonsl. Dopmyna [1naHka cBs3n
sHEpruu (POTOHA C €ro0 YaCTOTOM.
DHeprus 1 UMIyJabsc (HOTOHA.
OTKpBITHE U UCCIIEJOBAHHE
dboroaddexra. OnbITH

A.T'. CroneroBa. 3aKOHBI
dbororddexra. YpaBHeHUE
OitamreitHa as pororddexra.

«Kpacnas rpanuna» porodddekra.

JlaBnenue cBeta. OMbITHI

I1.H. JIeGenena.

XHUMHYECKOE JCHCTBUE CBETA.
TexHuueckue ycTpoucTsa u
MPaKTUYECKOE TPUMEHEHHUE:
dhoTo3;1eMeHT, (hOTOTATUHK,
COJIHEUHas OaTapesi, CBETOIMO/T

Haobmronenue pororddexra

Ha YCTAHOBKE C IMHKOBOW TIACTUHOM.
HccenenoBanne 3aKOHOB BHEIIHETO
dhoTodrddekra.

OObsicHEeHUE OCHOBHBIX ITPUHITUTIOB
JNEUCTBUS TEXHUYECKUX YCTPOUCTB,
Takux Kak: (OTOdIEMEHT, (POTOAATUHK,
COJIHEUHas baTapesi, CBeTOIUO/; U
YCJIOBHUM MX 0€30MaCHOTO MPUMEHEHUS
B IIPAKTUYECKON KU3HHU.

Pelenune pacu€THbIX 3aa4 C SBHO
3aTaHHOM (PU3UYIECKON MOJIEIIBIO

C UCTIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (hOpMyYJT KBAaHTOBOW OTITHKH.
Pelenne kayecTBEHHBIX 33124

C OIIOPOM Ha M3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAaHTOBOM ONTHKH.
Pacnio3znaBanue (pu3nuecKux SBICHUMI
B yU€OHBIX OTbITAX:
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dhoTtoanekTpudeckuii 3¢ PpexT, CBeTOBOE
JaBIICHUE.

Omnucannie U3y4eHHBIX KBAHTOBBIX
SIBJICHUI U MTPOIIECCOB

C MCTIOIb30BaHUEM (PU3UUECKHUX
BEJIMYMH: CKOPOCTb DJIEKTPOMArHUTHBIX
BOJIH, JJIMHA BOJIHBI U YaCTOTA CBETA,
SHEPrUs U UMITYJIbC POTOHA

4.2

Crpoenune aToma

4/23-25
HEJIEeIs

Mogens atoma Tomcona. OnbITbI
Pezepdopaa no paccesiHuto
o-yactull. [ Inanerapnas monenp
aroMma. [loctynarel bopa.
W3nydenue u noriomeHne GoToHOB
MIpY MEPEXO0JIE aTOMa C OAHOTO
YPOBHSI JHEPIUU HA Apyroi. Buasl
cneKTpoB. CEKTp YpOBHEN YJHEPTUH
aToMa BOJOPOAA.

BomHoBBIE cBOMcTBa yacTHIl. BOIHEBI
ne bpoiunsa. KopnyckynsipHo-
BOJIHOBOM JyaJIU3M.

CHoHTaHHOE Y BBIHYXJIECHHOE
W3JIyYEHHUE.

TexHuueckue ycTponcrasa u
MIPAKTUYECKOE ITPUMEHEHHE:
CIEKTPAJIbHBIN aHAIN3
(cmekTpocKon), 1a3ep, KBaHTOBBII
KOMITBEOTED

Nzyuenne moaenu onbita Pesepdopaa.
[IpoBeneHne sKcriepuMenTa

10 HAOJIIOJICHUIO TMHEWYATOro CIEKTpa.
OrneHka abCOIOTHBIX U OTHOCUTEIBHBIX
MOTPEITHOCTEN U3MEPEHUN (PU3UUECKUX
BEJINYUH.

N3yuenue monenu aroma: ToMcoHa,
TJIaHETapHOM MOJIeNIM aTOMa, MOJICJIH
aroma bopa.

N3yuenue criekTpa ypoBHEN SHEPTUU
aToma Bosiopoaa. OObICHEHHE
NPUHLMIIOB ICHUCTBUS U YCIIOBUU
0e30macHOr0 MPUMEHCHHUS
CIIEKTPOCKOTMA, JIa3epa, KBAaHTOBOTO
KOMITbIOTEPA.

Pemienue kauecTBEHHBIX 3a7a4

C OITOPOY HAa U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pr3HUecKHe
ABJEHUSA 110 TeMe « CTPOCHUE aTOMa.
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Pacnio3naBanue (pu3nuecKux SBICHUIMI
B yU€OHBIX OMBITaX: BOSHUKHOBEHHUE
JIMHEWYATOr0 CIEKTPA U3JIYyYEHHUS.
AHanu3 KBaHTOBBIX ITPOLIECCOB U
SIBJICHUM C UCII0JIb30BAHUEM
1ocTyJsaToB bopa

4.3

ATOMHOE PO

5/25-27
HeJeIns

DKCIEPUMEHTBI, TOKA3bIBAIOIIIHEC
CJIOKHOCTH CTPOCHUS SIpa.
OTKpBITHE paTMOAKTUBHOCTH.
OmnsiTel Pezepdopaa mo
OIPEJEICHUIO COCTAaBA
PaZMOAKTUBHOTO U3ITyUCHUS.
CsoiicTBa anb(da-, 6eTa-,
raMma-u3aydeHus. Biausaue
PaMOAKTUBHOCTH Ha >KUBBIC
OpTaHU3MBI.

OTKpbITHE IPOTOHA U HEUTPOHA.
Hyknonnas moaens spa
['eitzenbepra-MBaneHko.

3apsna sapa. MaccoBoe 4uco spa.

N3oTorIbL.
Anbda-pacnag. IIEKTPOHHBIN U

MIO3UTPOHHEIN OeTa-pacmas. ['amma-
U3JTydeHHE. 3aKOH PAIMOAKTHBHOTO

pacraja.
DHeprus CBsI3U HYKJIOHOB B SJIpe.
SlnepHble CUIBI.

N3ydeHne SKCnepruMeEHTOB,
JOKa3bIBAIOIINX CI0KHOCTb CTPOCHUS
aTOMHOTO sJIpa.

HccenenoBanne TPEKOB YaCTHUIL

(10 roToBBIM (oTOrpadusM).
N3yueHue a1epHbIX CUJl, SAEPHBIX
pPEaKLNil CUHTE3a U pacnaja,
TEPMOSIICPHOTO CHHTE3A.

N3ydyeHne HyKJIIOHHOW MOJIEIH siapa
['eitzenbepra-lBaneHko.

OObsicHEHUE yCTPOIICTBA U
MPUMEHEHUS I03UMETPa, KaMEPbI
BuiibcoHa, siAepHOro peakropa,
aTOMHOU OOMOBI.

Pemenue 3anau ¢ onopou

Ha MOJyYEHHBIE 3HAaHUs, B T.4. O 3apse
¥ MacCOBOM YHCIIE Sapa.
Pacno3naBanue pu3NUECKUX SIBICHUIM
B y4€OHBIX ONBITAX U B OKPYXKarolen
KU3HU: €ECTECTBEHHASI U HICKYCCTBEHHAs
PaaNOAKTUBHOCTb.
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JledexT Maccol sapa.

Snepubie peakunu. Jlenenue u
CUHTE3 SAEP.

S nepnsiit peakrop. TepmosnepHbin
cunTtes. [IpoOaembl U mepCeKTUBbI
AJIEPHON SHEPrETUKH.
DKOJIOTUYECKUE ACTIEKTHI SAEPHON
DHEPrETUKU.

DneMeHTapHbIe YacTullbl. OTKPBITHE
ITO3UTPOHA.

MeTtonapl HAaOIIOACHUS U
pEruCTpanuu JIEMEHTAPHBIX
YacTHIl.

OyHIaMEHTAJIbHBIE
B3auMojicvcTBUs. EnMHCTBO
(bu3MYECcKOi KapTHUHBI MUpA.
TexHuueckue ycTpoucTaa u
MPaKTUYECKOE TPUMEHEHUE!
JI03UMETp, Kamepa BumnbscoHa,
SJIEPHBINA PeaKTop, aToOMHasi bomba

OnucaHne KBaHTOBBIX SIBJICHUM U
MPOLIECCOB C UCMOJIb30BAHUEM
(U3UYECKUX BEJIMYWH: TIEPHO/T
MOJTypacIiaia, SHEPrus CBSI3M AaTOMHBIX
snep, 1e(eKT Macchl siapa.

AHanu3 npoIeccoB U SIBJICHUN

C UCIIOJIb30BAaHUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPaHECHUS
AJIEKTPUYECKOTO 3apsia, 3aKOH
COXpPaHEHHSI MACCOBOTO YHCIIA,
noctynartel bopa, 3akoH
PaIHOAKTUBHOIO pacnaa.

VYyactue B paboTe Kpyrjioro croyia
«DyHIaMEHTAJIbHBIE B3aUMOICCTBHUSL.
EanHcTBO Qu3nyueckoil KapTUHBI
MHUPAY.

Hcnonb3oBanne nHOOPMAIIMOHHBIX
TEXHOJIOTHH JIJIs TIOMCKA,
CTPYKTYpHUPOBaHUS, UHTEPIIPETALIUU U
npecTaBlIeHus] HOOPMaLMK TPU
MOJATOTOBKE COOOIIEHN O MPUMEHEHUN
3aKOHOB KBAaHTOBOM (DM3HMKHU B TEXHHKE
1 TEXHOJIOTHUAX, YKOJOTHUECKUX
aCMEKTax SICPHON SHEPIETUKHU

Hroro no pazgeny

15
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Pa3nen 5. Ji1eMeHTBI aCTPOHOMUM M ACTPOPU3UKH

5.1

DneMeHThI
aCTPOHOMUH U
acTpoU3uKH

7/28-32
HeeTs

DTanbl pa3BUTUSI ACTPOHOMHUH.
[IpuknagHOe 1 MEPOBO33PEHYECKOE
3HAYEHHE aCTPOHOMHH.

Bun 3Bé3gnoro nebda. Co3pe3aus,
SAPKHUE 3BE3/IbI, TNTAHETHI, UX
BUJIMMOC JIBHKCHHE.

ComnHeunas cucreMa.

Comnaue. ConHeuyHass aKTUBHOCTD.

Ncrounuk sHeprum ConHIa U 3BE3I.

3BE3/1bl, UX OCHOBHBIC
XapakTepucTuku. [narpamMmma
«CHEKTPaJIbHbBIN KJIACC —
CBETHUMOCTb». 3BE3/IbI TJIABHOM
MOCJIEIOBATEILHOCTH. 3aBUCUMOCTh
«macca — CBETUMOCTb» JJIs1 3BE3]T
TJIABHOW MOCJIEA0BATEIBHOCTH.
BHyTpeHnHee cTpoeHue 3BE3 .
CoBpeMeHHbIE TPEACTaBICHUS

O TPOUCXOKIAECHUM U IBOJIOIUU
CouHiia ¥ 3B€311. DTanbl )KU3HU
3BE3 L.

Muneunsiit [1yts — Hama ["anakTuka.
ITonoxxenue u aBrxenne CoHIa

B ['amakTuke. TUMBI rajlakTHK.
PannoranakTvky u KBa3apsbl.
UYEpHbIe ObIPHI B SIAPAX TATAKTHUK.

[ToaroToBka cooOreHu# 00 ATanmax
Pa3BUTHUS ACTPOHOMHUH, O TPUKIIATHOM
Y MUPOBO33PEHYECKOM 3HAYECHHUH
aACTPOHOMMH, O METOJIaX MOJIYYEHUS
Hay4YHBIX aCTPOHOMUYECKUX 3HAHUM,
OTKPBITUSIX B COBPEMEHHOMU
ACTPOHOMMUH.

N3y4deHne coBpeMEHHBIX
MPEACTABICHUN O TPOUCXOKIECHUN U
sBoonu ConHIa U 3BE3.
N3ydeHune TUIIOB TalaKTUK,
pPaIuOTAIAKTUK U KBa3apoB.
N3yuenue nBukKeHUST HEOSCHBIX TEll,
ABOJIIOIMU 3BE31 U BeceneHnou,
MPOLIECCOB, MPOUCXOIAIINX B 3BE3/1aX,
B 3BE3JHBIX CUCTEMAX,

B MEXTaJJaKTUUECKOU cpene,
MacmTabHOW CTPYKTYphl BeeneHHOM.
OOwbsicHeHue pacmmpenus BeenenHoi
Ha OCHOBE 3akoHa Xab0ia.
[TonroroBka Kk 00CYXACHHUIO
HEpelIeHHBIX MTP0OJIeM aCTPOHOMHUH.
ITpoBenenue HabmOICHUI
HEBOOPYKEHHBIM IJ1a30M

C UCTOJIb30BAHUEM KOMITBIOTEPHBIX
MIPUJIOKEHUH 1T ONPEIETCHUS
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Bcenennas. Pacmpenue
Bcenennoii. 3akon Xa00:ma.
Paz6eranue ranaktuk. Teopus
bonpioro B3peiBa. Penukrosoe
U3IIy4YCHHE.

MacmrabHast CTpyKTypa
Bcenennoii. Meraranakruka.
Hepeménnsie mpoOaemsl
aCTpOHOMUU

MOJIO’KEHUST HEOECHBIX OOBEKTOB

Ha KOHKPETHYIO JJaTy: OCHOBHBIE
co3Be3usa CeBepHOro Moiayapus

U SpKU€ 3BE3BL.

[IpoBenenue HaOIIOCHUI B TEIECKOI
Jlynsl, mianer, Mieunoro IlyTu.
VYyacTre B IUCKYCCHH O HEPELIEHHBIX
npo0sieMax aCTpPOHOMUU

Hroro no pazgeny 7

Pa3nen 6. O0o01maroniee NoBTopeHue

6.1 | O6oOwaromee 4 [32-34
IIOBTOPEHHUE HEeNs

O0600uIeHNEe U cUCTEMaTU3aLUs
CoJIepKaHus pa3aeioB Kypca
«Mexanuka», «MoJekysapHas
bu3HMKa U TEPMOJUHAMUKAY,
«InexrpoauHamukay, «Konebanus
1 BOJHBDY, «OCHOBBI CIIEIUATBHON
TEOPHUH OTHOCUTEIIBHOCTHY,
«KBanTtoBas puszuka», « JIEeMEHTHI
aCTPOHOMUU U aCTPODUZUKIY.
Ponb ¢usuku u actpoHOMEH B
AKOHOMMYECKOM, TEXHOJIOTHYECKOM,
COIMAJIbHOM M 3THYECKOM cepax
JIEATEIIbHOCTH Y€JI0OBEKa, POJb U
MecTO (PU3UKU U aCTPOHOMHHU

B COBPEMEHHOU Hay4YHOU KapTUHE
MHpAa, 3HAYEHUE OINUCATEIBHOM,

VYyacTue B AUCKYCCUU O posiH (PU3UKU
1 aCTPOHOMUH B PA3JIMUHBIX chepax
JeSITEILHOCTH YeJIOBEKA.
IToaroroBka coOOIEHUH O MECTE
(hu3nyecKoi KapTUHBI MUpPA B PATY
COBPEMEHHBIX MTPEACTaBICHUM

0 IPUPOJIE.

BrinonaeHne y4eOHbIX 3ajaHuH,
JIEMOHCTPUPYIOIITUX OCBOCHHUE
OCHOBHBIX MOHSTHH, GPU3UIECKUX
BEJIMYMH U 3aKOHOB Kypca (hU3UKU
10-11 xnaccos
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CUCTEMATU3HPYIOLIEH,
OOBSCHUTEITLHOU H
MIPOTHOCTUYECKOMN (yHKITUI
(dbu3nYecKoil TeOpuu, PoJib
bu3nYecKoil TeOpuu B
dbopMHUpPOBaHUU MTPEICTABICHUN
0 ¢hU3HYECKON KapTUHE MUPA, MECTO
(bu3MYEeCcKOil KapTUHBI MUpPa

B O0IIIEM PSAY COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTABICHUH O PUPO/IE

Hroro no pazgeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo 4acos DJIeKTPOHHbIE

Ne Hdara nuppoBbIe

Tema ypoka KoHTpoJbHbIE IIpakTHyeckue
n/n Bcero u3yyeHusi | obOpa3oBaTesbHbIE

padoTbl padoTbl
pecypcbl

du3znkKa — HayKa o IpUpoJie.

. o YXa O HpHpos . Bu6miorexa 1JOK

ay4HbI€ METO/bl IO3HAHUSA
Y g 4.09 https://m.edsoo.ru/ff0c32e2
OKpYKaloIlero Mupa
Ponb u mecTo ¢pusuku B

5 (hOopMHUPOBaHNUN COBPEMEHHON 1 bubnnoreka 1HOK
HAay4YHOH KapTHUHBI MUpPA, B 4.09 https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON NEATEIbHOCTH JIIOJEH
MexaHu4eckoe JIBUKEHHUE.

3 OTHOCHTENHHOCTh MEXaHHUIECKOTO 1 11.09 bubnuorexa 1HOK
nBuxkenus. [lepemenienue, ckopocTs, https://m.edsoo.ru/ff0c3508
yCKOpeHHue

4 PaBHOMEpHOE NIpsIMONMHEHOE 1 bubanorexka LIOK
JIBIDKEHHE 11.09 https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSAMOJIMHENHOE 1 bubnuorexa 1IOK
JIBIDKEHUE 18.09 https://m.edsoo.ru/ff0c372e

5 CBoboaHoe najgeHue. Y ckopeHue 1 18.09 bubmnoreka ITOK
CBOOOJIHOTO MaJIeHUs https://m.edsoo.ru/ff0c39cc
KpusonuHneiiHoe nBUXeHHUE.

7 JIBM>KEHKME MaTEPUAIbHOM TOYKH 110 1 25.09 brbmmorexa LIOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [MpuHIUn oTHOCUTENBHOCTH I anuies. 1 25.09 bubaroreka ITOK
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WNHepuuanbHble CUCTEMBI OTCUETA.
IIepBriii 3akoH HeroTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [IpuHuun

2.10

Bbubmuorexka 1{OK

9 .B i
CYICPHOSHIMH CHIT TOpOvaaKOH https://m.edsoo.ru/ffOc3be8
HrroTona s MmaTepranbHOM TOUKH

10 Tperunii 3akon HeroToHa /s 210 bubanorexa 1IOK
MaTepHATBHBIX TOYEK ’ https://m.edsoo.ru/ff0c3be8
3aKoH BceMUpHOro Tsarorenus. Cuna

11 TspkecTr. [lepBas kocMuUYecKas bubnmorexa LOK

eP 9.10 https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnnorexa 1IOK
Tena 9.10 https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KoapduuueHr tpenus.

13 Cuna C(I))n OTI/IBJ'IquI)/Iq; HLI u BI/ITieHHH 16.10 bubmorexa LIOK

P pr A https://m.edsoo.ru/ff0c3f76
TeJa B )KUIKOCTH WIIH Ta3e
[TocTynarenbHOE U BpamareabHOe

14 JBIKEHHE aOCONIOTHO TBEPIOTO TENa. 16.10 Bubmorexa 1JOK
MowmenT cuibl. [1nedo cunbl. YcenoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHs TBEPIOrO TeNa
HNmnynsc MaTepruanbHON TOYKH,

23.10

15 CHCTEMBI MaTEPHUATIbHBIX TOUEK. bubanorexa LIOK
Nmnynbe cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
umnyiabsca. PeakTuBHOE IBMKEHUE
Pa6ora 1 MOIITHOCTH CHITBI.

16 Kunernueckas sHeprus MarepuaibHOW 23.10 bu6moteka 1IOK
Touku. Teopema 06 n3MeHEHU U https://m.edso0.ru/ff0c4502
KWHETHYECKON SHEPTrUU

17 [TorennmanpHast HEPTHSL. bu6moteka 1IOK
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[loreHuunanbHas SHEPTHUS YIPYTO
ne(opMUPOBaHHON MPY>KUHBI.
[ToreHnmanpHast YHEPTHUS Tejla BOJIM3U
MOBEPXHOCTU 3eMIIH

https://m.edsoo.ru/ffOc461a

18

[ToTeHnnanpHbIe 1 HEIOTEHIHAIBHBIC
cuibl. CBsI3b pabOTHI
HCIIOTCHIIMAJIBHBIX CUJI C UNBMCHCHUEM
MEXaHUYECKOU OHCPIUr CUCTCMBI TCIIL.
3aKoH COXpaHEHUs] MEXaHUYECKON

SHEeprun

bubnuorexa 1HOK
https://m.edsoo.ru/ffOc478c

19

JlaGoparopnast pabota
«HccnemoBanue cBsi3u pabOTHI CUITBI C
M3MEHEHHUEM MEXaHHUYECKOW SHEPTUHU
Tesa Ha MPUMepe PACTIKESHUS
PE3HHOBOTO KTyTa»

20

KonTtponbHas padora 1o teme
«Kunemaruka. J/[nnamuka. 3akoHbI

COXpaHCHHA B MCXAHUKE»

bubnnotexa 1{OK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHbIE TOJIOKEHUSI MOJIEKYISIPHO-
KUHETHYECKOM Teopuu. bpoyHOBCKOE
nexenue. udoyzus

bubnnotexa 1{OK
https://m.edsoo.ru/ffOc4dc?2

22

XapaxkTep IBWKEHUS U
B3aMMO/IEMCTBUS YaCTHI] BEIIECTBA.
Mogaenu cTpoeHusl ra30B, KUIKOCTEN
U TBEPIBIX TEIl

23

Macca monekyn. KonuuectBo
BemiectBa. [locTostHHas ABoraapo

24

TemmmoBoe paBHOBecue. Temmeparypa



https://m.edsoo.ru/ff0c461a
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u e€ u3mepenue. [llkana remneparyp
Ilenbcus

WNneanpusiii raz B MKT. OcHoBHOE

Bbubmuorexka 1{OK

23 ypaBuenue MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHas TeMIieparypa Kak Mmepa
26 cpeaHell KHHETUYECKOW SHEPTUU bubnuorexa 1{OK
JBYDKCHUS MOJICKYJI. Y paBHECHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knaneiipona
27 3akoH JlanpToHa. ['a30BBIC 3aKOHBI
JlaGoparopHnasi pabdora
28 «HMccnenoBanre 3aBUCHMOCTH MEXITY
napaMeTpamMu COCTOSIHUS
pa3peKEeHHOTO Ta3a»
KoHTponbHasa paboTa no teme bubnuorexa 1HOK
29 «MonekynapHasa ¢pusmka". https://m.edsoo.ru/ff0c570e
BuyTpenHss sHeprus
TEPMOJUHAMHUYECKON CUCTEMBbI U
30 crmocoOnI ¢€ n3meHenus. KoandecTso bubmorexa 1{OK
TEIJI0THI U pabora. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTHUs OJTHOATOMHOTO HJI€aTbHOTO
rasa
31 Buner Tennonepenaun Bubmorexa LIOK
https://m.edsoo.ru/ff0c5¢c36
YnenpHas TEMIOEMKOCTh BEIIECTBA.
32 KonnuecTBo TemnoTel npu bubmmorexa [IOK
. https://m.edsoo.ru/ff0c5c36
Teruionepenade. AnuabaTHbIN Mporecc
33 [TepBblii 3aKOH TEPMOJUHAMUKH U €TO bubanorexa LHOK

OpUMCHCHHC K U30IIpoHeccaM

https://m.edsoo.ru/ffOc5efc
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HeoOpaTtumocTs npoiieccoB B

Bbubmnorexa 1{OK

34 .B i
HPHUPOAS. BTOPOT 3AKOH https://m.edsoo.ru/ff0c6230
TEPMOIMHAMUKH
35 ITpunnun neicteus u KITJ[ Termosoit bubmmorexa 1IOK
MaIlIUHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapuo u ero KITJ]
37 DKoJIOTH4ecKre MPoOIeMBbI
TEII0PHEPTeTUKH
38 O6o6matonuit ypok «MonexyssipHas bubnnoreka 1IOK
¢u3uka. OCHOBBI TEPMOAMHAMHUKID) https://m.edsoo.ru/ff0c6938
Pemenue 3anau o reme
39 «MonexymsipHas Gpuzuka. OCHOBBI bubmiorexa LIOK
P ' https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMHUKIY
40 [TapooOpa3oBaHue U KOHICHCAITHS. bubmmnorexa [IOK
Hcnapenue u kumneHue https://m.edsoo.ru/ff0c63b6
AOconoTHAsI U OTHOCUTENIbHAS
41 BJIYKHOCTH BO3Ayxa. HachlleHHbIi bubnmoreia LOK
Ayxa. - https://m.edsoo.ru/ff0c64d8
nap
Tsépnoe teno. Kpucrannuueckue n
42 amop¢HbIe Tesa. AHU30TPOIHUS bu6moteka 1IOK
CBOMCTB KpUCTAJLIOB. JKugkue https://m.edso0.ru/ffOc65f0
Kpuctayuibl. COBpeMEHHbIE MaTepHallbl
[InaBnenue n KpuCTALIU3ALHASL.
43 VY aenpHas TemaoTa MaBIeHUs bubmoreta LIOK
A ' https://m.edsoo.ru/ff0c6708
CyOnumanust
44 VYpaBHeHue TemaoBoro OamaHca bubnmorexa LOK

https://m.edsoo.ru/ff0c6820
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DnekTpu3anus Tell. DIEeKTPUIeCKUuit

Bbubmnorexa 1{OK

45 3apsig. JIBa BUAa 3JIEKTPUYECKUX
pax. A P https://m.edsoo.ru/ffOc6bcc
3apsii0B
[IpoBOIHUKH, TUATEKTPUKH U
46 n(f)n OBOJHHKH 3a1<0§ COXpaHEeHHUs brbmorexa LOK
b ] P https://m.edsoo.ru/ffOc6bcc
3JIEKTPUUYECKOTO 3apsaa
BzaumoneiictBue 3apsigoB. 3aKoH
47 Kynona. ToueuHblil 351eKTpUYECKUIA bubmmorexa LOK
Y ' P https://m.edsoo.ru/ffOc6ce4
3apsin
Hanps:k€HHOCTB 3JEKTPUYECKOTO
48 noJist. [IpuHnmn cynepno3unun bubnnoreka 1HOK
AJICKTPUYECKHX IMoJieh. JInHum https://m.edsoo.ru/ff0c6df2
HaMpPsHKEHHOCTH
PaGora cuit aekTpocTaTHaecKoro
49 nonst. [Torenmuan. PasnocTtsb bubnmoreia LOK
’ tatt. https://m.edso0.ru/ff0c6f00
MOTEHLUAJIOB
[IpoBOTHUKH ¥ TUATIEKTPUKH B
50 anpeKT OCTaTHUYECKOM Hfﬂe brbmmorexa LOK
P ' https://m.edsoo.ru/ff0c7018
JsnexTpuyeckas NPOHULIAEMOCTb
- Onexrpoémkoctsb. KonaeHcatop. Bu6mmoreka 1TOK
OHeprus 3apsyKEHHOI0 KOHAEHCATOpa https://m.edso0.ru/ff0c7126
50 KonTponsHas paboTa 1o Teme Bubnnoreka LHOK
HaﬂeKTpOCTaTI/IKa" https://m.edsoo.ru/ff0c72c0
53 Jlaboparopnas padorta "M3mepenue
BIEKTPOEMKOCTH KOHJIeHcaTopa"
54 [TprHIKAT NEWCTBUSA U IPUMEHEHNE

KOHACHCATOPOB, KOIIMPOBAJIBHOI'O
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ammapara, CTpyHHOTO ITPUHTEpA.
DneKTpocTaTu4ecKasl 3aluTa.
3azemiIeHHE 3JIEKTPONPHOOPOB

55

DJIEKTPUYECKUI TOK, YCIOBHS €r0
CylecTBOBaHUS. [I0CTOSHHBIN TOK.
Cuna Toka. HanpsixeHnue.
Comnpotusnenue. 3akoH Oma ajst
ydacTka Lenu

56

[TocnenoBarensHOE, TApaIEIBHOE,
CMEIIIaHHOE COEIUHEHHE
npoBogHKUKOB. JlabopaTtopHas paboTa
«/3ydeHne CMEImaHHOTO COETMHEHHS
PE3UCTOPOBY

bubnuorexa 1HOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa u MOIITHOCTH DJIEKTPUIESCKOTO
Toka. 3akoH J[>xoyns-Jlenmna

bubnnotexa 1{OK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa Ju1st TOJHOM (3aMKHYTOM)
anekTpuueckon nenu. Koporkoe
3ambikanue. JlaboparopHas paboTa
«3mepenune DJ1C ucTOUHMKA TOKA U
€ro BHyTPEHHETO COMPOTUBIICHUS»

bubnnotexa 1{OK
https://m.edsoo.ru/ff0c7ae0

59

BHCKTpOHHaH npoBOAUMOCTD TBépI[LIX
METaJIJIOB. 3aBUCUMOCThH
COIIPOTUBJICHHUA METAJLJIOB OT
TEMIICPATYPHI. CBerHpOBO,[lI/IMOCTB

60

DJIEKTPUYECKUI TOK B BAKyyMe.
CBoiicTBa 31EKTPOHHBIX IYYKOB

61

[TomynpoBOHHUKH, UX COOCTBEHHAS U
MpUMecHas NpoBoAUMOCTb. CBOMCTBA
p—n-nepexoxa. [TomynpoBogHUKOBBIE

bubnuorexa 1HOK
https://m.edsoo.ru/ff0c84ae
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MPUOOPHI

DJIEKTPUYECKUI TOK B paCTBOpax U
paciuiaBax 3JIEKTPOIUTOB.

Bbubmuorexka 1{OK

62 1
DNEeKTPOIUTUYECKAS TUCCOIUAIINSIL. https://m.edsoo.ru/ff0c82ba
DIIeKTPOIU3
DNEeKTpUYEeCKU TOK B ra3zax.

63 CaMocCTOSITENIBHBIN U 1 bubnnorexa 1IOK
HECaMOCTOSITSILHBINA pa3psa. MoJHUS. https://m.edsoo.ru/ff0c84ae
[Tnasma
DnekTpruyeckue npudopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE 1 bubmmorexa 1IOK
npumeHenue. [IpaBuia TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O06o06maronuit ypok 1 bubnnotexa 1{OK
«DNEeKTPOAMHAMHUKAY https://m.edsoo.ru/ff0c88be
KonrtponbHas pabora o reme

66 «Qnekrpocratuka. [locTosiHHBIM 1 bubnmnorexka [IOK
AJeKTpUIeCcKuii TOK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeaax»

67 PezepBHblil ypok. KoHTposbHas 1 bubanorexa LIOK
pabora o reme "DnekTpoAMHAMHUKA" https://m.edsoo.ru/ff0c8c56

68 PesepBHbIil ypok. O600marmmii ypok 1 bu6moreka 1IOK
no Temam 10 knacca https://m.edsoo.ru/ff0c8f6c

OBILIEE KOJIMYECTBO YACOB I10 68

[MTPOI'PAMME
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11 KJIACC

KoanuecTBo uacos JJIeKTPOHHBbIE
Ne Hara nudpoBbIe
n/n Tema ypoka Bcero Konrpoasubie TpaxTuyeckne U3y4eHHsi | oOpa3oBaTejbHbIE
padoThI padoThI pecypeb
[TocTosiHHBIE MarHUTHI M UX

1 B3aMMOJICHCTBHE. MarHuTHoOe II0Je. 1 bubmmoreka 1HOK
Bekrop marauTHoU MHIy KUK, JInHIM https://m.edsoo.ru/ff0c9778
MAarHUTHOW WHIYKIUU
MarHuTHOE 10Jie POBOIHUKA C

5 TokoM. OnbIT Dpcrena. 1 bubmuorexa LHOK
B3aumopeiicTBie MpOBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGoparopnas pabora «3y4uenue 1 1 bubmuorexa [JOK
MarHUTHOTO TIOJISI KATYIITKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JleficTBEe MarHUTHOTO TIOJISI HA
MPOBOJHUK ¢ TOKOM. Cuina Ammepa.

4 JlaGoparopHas paborta 1 1 bubmuorexa [JOK
«Hccnenosanue neiicTBusa https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM»

HeiicTBue MarHUTHOTO MOJIsI HA

5 JBHKYILYIOCS 3apsDKEHHYHO YaCTHILY. 1 bubmorexa [IOK
Cuna Jlopenna. PaboTa criib https://m.edsoo.ru/ff0c9df4
Jlopenua

6 OnexTpoMaruuTHas HHIYKIus. [ToTok 1

BEKTOpa MarHUTHOM MHAYKIUU. DJC
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WHIYKIIUU. 3aKOH 3JIE€KTPOMarHUTHOU
nHayknun @apanes

JlabopartopHasi pabora
«MccnenoBanue siBICHUS
3IEKTPOMArHUTHOW UHAYKITUK))

bubmuoreka 1IOK
https://m.edsoo.ru/ff0cal50

NHnyxTuBHOCTD. SIBIEHUE
camouHayknuu. 3/C caMOMHIyKITHH.
DHeprusi MarHuTHOTO TIOJISI KaTYIIKH C
TOKOM. DJEKTPOMAarHUTHOE IoJie

bubmmoreka 1HOK
https://m.edsoo.ru/ff0ca600

TexHu4eckne yCcTpoicTBa U UX
MPUMEHEHHE: TOCTOSIHHBIE MAarHUTBI,
3JI€KTPOMArHUTBI, 3JIEKTPOJIBUTaATENb,
YCKOPHTENH 3JIEMEHTAPHBIX YACTHII,
WHAYKLIMOHHAS MeYb

10

O6oOmaromuit ypok «MaraHuTHoe
moJie. DNEeKTPOMAarHUTHASI MHAYKIIHS)

Bbubmoreka 1HOK
https://m.edsoo.ru/ff0cab82

11

Pemenne 3aJa4 110 TEMC «MarsaurtHoe
OJIC. QHCKTPOMaFHI/ITHaH HWHIOYKIHA

bubmoreka 1HOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXaHHUYECKHE
KosieOanus. [lapMoHnUeckue
KojebaHus. YpaBHEHHE
rapMOHHYECKUX KOJICOAHUH.
[IpeBparmeHue sHEprUn

bu6mmorexa 1HOK
https://m.edsoo.ru/ff0caf06

13

Jlaboparopnas pabota
«HccnenoBanue 3aBUCUMOCTH
Mepro/Ia MaJbIX KojieOaHu rpy3a Ha
HUTH OT JUTUHBI HUTH U MaCChI Tpy3a»
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https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

14

Konebarenbublit kouTyp. CBOOOAHDBIE
QJICKTPOMArHuTHBIC KoJicOaHus B
uJeallbHOM KoJie0aTeIbHOM KOHTYE.
AHaIOTHUS MEXIy MEXaHUICCKUMHU U
AJIEKTPOMATHUTHBIMU KOJICOAHHUSMH

bubmuoteka 1IOK
https://m.edsoo.ru/ff0ch820

15

®opmyna Tomcona. 3akoH
COXpaHEHHUs YPHEPTUU B UCATHHOM
KoJ1e0aTenbHOM KOHTYpe

Bbubmuoreka 1IOK
https://m.edsoo.ru/ff0cb9c4

16

IIpencraBneHue o 3aTyXaroluX
KoJjieOaHusAX. BbIHYX/IeHHbIE
MexaHu4eckue konebanus. PezoHaHc.
BbIHYKI€HHBIE 2JIEKTPOMAarHUTHBIE
KoseOaHus

bubmmoreka 1HOK
https://m.edsoo.ru/ff0cbb86

17

ITepemennslii TOK. CHUHYCOUIaTbHBIN
NepeMeHHbIA TOK. MOIIHOCTD
MIEPEMEHHOI0 TOKa. AMIUIUTYJHOE U
JNEHCTBYIOIEE 3HAYEHUE CUIIBI TOKA U
HaIpPsKEHUS

bubmoreka 1HOK
https://m.edsoo.ru/ff0cbd34

18

Tpauchopmatop. ITpousBoacTeo,
nepeaaya u norpedieHue
3JIEKTPUYECKOU IHEPTUH

19

YCTpONCTBO U IPAKTUYECKOE
MIPUMEHEHUE NIEKTPUIECKOrO 3BOHKA,
reHepaTopa IeEpeMEHHOr0 TOKa,
JIMHUU DJIEKTpoIepenad

bu6mmorexa 1HOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOrMYECKHE PUCKH IIPU
IIPOM3BOJICTBE IEKTPOIHEPTUHL.
KynbTypa ucnonb3oBaHus
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3JICKTPOIHEPTHH B MOBCEIHECBHON
KU3HU

MexaHH4ecKre BOJIHBI, YCIOBHS
pacnpoctpanenus. [lepuon. Ckopocts

bubmuoreka 1IOK

21
pacnpoOCTpaHEHUs U IJIMHA BOJIHEI. https://m.edsoo.ru/ffOcca54
[Tonepeunsie M MPOJOTIbHBIE BOJIHBI
29 3ByK. CKOpOCTH 3ByKa. ' pOMKOCTh bu6moreka [IOK
3ByKa. Beicota Tona. TemOp 3ByKka https://m.edsoo.ru/ff0cccOc
DJeKTpOMarHuTHbIEC BOJIHBI, UX
23 cBOicTBa U cKopocTh. IlIkana bubmmorexa LIOK
P ’ https://m.edsoo.ru/ffOccfe0
3JIEKTPOMArHUTHBIX BOJH
[TpuHIHUIIEI paguoCBsI3U U
24 TeJeBUICHUS. Pa3BuTHe cpeacTB
cBsi3u. Paguonokanus
o5 Konrtponbnas pabora «Konebanus u bubmnorexka ITOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpsiMmonuHeiHOE pacpocTpaHeHHEe
26 CBEeTa B OJHOPOIHOM CpeJie. bubnmuoreka 1IOK
Toueunslii ucTouHuk ceera. Jlyu https://m.edsoo.ru/ff0cd350
cBeTa
Otpaxxkenne cBera. 3aKOHBI
27 oTpaxxeHus csera. [loctpoeHue bromiorexa LOK
P L P https://m.edsoo.ru/ff0cd4e0
M300paKeHUH B IJIOCKOM 3€pKajie
[Ipenomnenue cBera. [lonHoe
08 BHyTpeHHee oTpaxeHue. [IpenenbHblil bubmuoreka IIOK
yToJI IOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ffOcd 76
OTPaKEHUS
29 Jlaboparopnas pabota «M3mepenue bubnuotexa 1{OK



https://m.edsoo.ru/ff0cca54
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

noKaszaTeiisd IMPEJIOMIICHUSA CTCKIIa»

https://m.edsoo.ru/ff0cd67a

JIunsel. [TocTpoenne n3o0paxeHuii B

bubmuoreka 1IOK

30 nun3e. Dopmynia TOHKON JTUH3HI.
My https://m.edsoo.ru/ffOcddle
VYBenu4ueHue JUH3I
JlaGoparopnasi pabora
31 «HccnenoBanmne cCBONMCTB
n300pakeHUH B JTMH3AX»
Jucnepcus ceera. Cl0KHBIN COCTaB
32 oenoro ceera. LBer. JlabopaTopHas
pabota «Habmronenue nucrnepcuu
CBETa»
Wurepdepenmus ceera. Judpakmms bu6morexa [IOK
33 ,
ceera. Judpaknnonnas pemerka https://m.edsoo.ru/ff0ced22
34 [TonepedHOCTH CBETOBBIX BOJIH. bu6mmorexa [IOK
[Monspuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTuueckue npudOpHI U yCTPONHCTBA U
yCIIoBUSI UX 0€301acHOTO MPUMEHEHHS
I'paHuIIBI TPUMEHUMOCTH
36 KJ1accuueckor MexaHuku. [loctynarst bu6mmorexa [IOK
CIIEIUATLHON TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHTEIIbHOCTH
OTHOCHTEIIEHOCTh OJTHOBPEMEHHOCTH.
37 3 bu6mmorexa 1HOK
aMeJlJIEHHE BpPEMEHU U COKpaIlleHUE
A P Patt https://m.edsoo.ru/ff0cfad2
JUTHHBI
DHEPrus U UMITYJIbC PEIITUBUCTCKOM
38 yacTuilbl. CBSI3b MacChl C SHEpTUeu u Bubmroreka LIOK
) P https://m.edsoo.ru/ffOcfc68
UMITYJILCOM. DHEPrUsi MOKOs
39 Pemenne 3amau «OnTuka. bubnuotexa 1{OK



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
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

OcHOBBI cieUAIBHOMN TEOPUU
OTHOCHUTEIIBHOCTH

https://m.edsoo.ru/ffOcf6f0

®otonsl. ®opmyna Ilnanka. Dueprus

Bbubmuoreka 1IOK

40
¥ UMIYJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIICIOBAHUE Eus 110K
noJIMoTEKA
41 .0 A.T.
porospexta. OmbiTe https://m.edsoo.ru/ffOcffc4
Cronerona
3akoHbl potorpdekra. YpaBHeHHE
HoH! o103 P BuGmuorexa IIOK
42 DitHmTeliHa 11 porodrddexra.
https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» ¢oroaddexra
Hasnenue ceera. OnsITe I1. H.
43 JleGenneBa. Xumudeckoe aeicTBHE Brbmorexa LIOK
ACBA. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTsa u
44 MPaKTUYECKOE TMPUMEHCHHE:
¢doTo31€MEHT, POTOIATUHK,
COJTHEYHasi OaTapesi, CBETOIUO.
45 Pemenue 3agay mo reme «71€MEHTHI bubnmuoreka 1IOK
KBAaHTOBOU ONTHKH https://m.edsoo.ru/ff0d0302
Mogens atoma ToMmcona. OOBITE
46 Pesepdopma mo paccesamio a-qactu brbmiorexa LOK
pOOPA P t https://m.edsoo.ru/ff0d091a
[TnanerapHast Mojeib aTomMa
bu6mmorexa 1HOK
47 ITocrynater bopa
TYAATRL Bop https://m.edsoo.ru/ff0dOafa
N3nydenue u nornoiieHue GOTOHOB
48 MIPH MEPEX0JIe aTOMa C OJTHOTO YPOBHS bubamorexa LOK
P pexOA . A P https://m.edsoo.ru/ff0dOafa
SHEpPTruu Ha Apyroil. Buasl criekTpoB
49 BomHoBeie cBOiicTBA yacTull. BoiHEI bubmoreka 1IOK



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
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa

ne bpoina. KopnyckymnsapHo-
BOJIHOBOM qyanu3M. CIOHTaHHOE U

BBIHYXXICHHOC H3JIYUCHUC

https://m.edsoo.ru/ff0d0ca8

50

OtkpeiTHE PAAUOAKTUBHOCTH. OTIBITHI
Pesepdopna no onpeaenenno coctaBa
PaINOAKTUBHOTO U3ITy4EHUS

bubmuoteka 1IOK
https://m.edsoo.ru/ff0d0fd2

51

CaoiicTBa anbda-, 6eta-, raMma-
u3nydyenus. Bausuue
pPaalOaKTUBHOCTH Ha KUBBIE

OpraHu3Mbl

52

OTkpbITHE IPOTOHA M HEITPOHA.
N3otonsl. Anbda-pacnan.
ONEeKTPOHHBIA U MO3UTPOHHBIN Oera-

pacnan. I'amma-uznydeHnue

bubmuoteka 1IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus cBsA3U HYKJIOHOB B SIpE.
S nepubie peakuu. AaepHbIA
peaktop. [IpoGaemsl, NEpCIEKTUBHI,
SKOJIOTMYECKHUE ACIIEKTHI SIAEPHOU

JSHEPTETUKH

bubnmuoreka 1IOK
https://m.edsoo.ru/ff0d1356

54

DnemeHTapHbie YacTuilbl. OTKpBITHE
MO3UTpPOHA. MeTObI HAOMIOICHHS U
pErucTpalvy 3JIeMEHTAPHBIX YaCTHII.
Kpyrisiii cron « DyHaaMeHTalIbHbIE
B3auMogeicTBus. EquHCTBO
(u3NYECKON KapTHUHBI MUPa»

bu6mmorexa 1HOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3sézanoro neba. Co3sesaus,
sIpKWe 3BE3]1bI, IJIAHETHI, UX BUJIUMOC
nekenue. ConHeuHas CUCTEMA



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

Connue. ConHeuyHast aKTUBHOCTb.
Uctounuk snepruu ConHia u 3BE37

57

3BE3 1B, NX OCHOBHEIE
XapaKTePUCTUKH. 3BE3/IbI TIIaBHOMN
I0CJIe10BaTeIbHOCTU. BHyTpeHHee
crpoenue 3B€31. CoBpeMEHHbIE
MIPENICTaBICHUS O IPOUCXOKIACHUN U
spositoniuy CoJiHIA U 3BE3 ]

58

Mineunstii [Tyt — Hama ["ataktuka.
[Tonoxenue u nBuxkenue CoaHLa B
l'amaktuke. ['anaktuku. YépHbIe
JBIPBI B iIpax rajJakTHK

59

Bcenennas. Pa3beranue ranakTuk.
Teopus bonsioro B3peiBa.
PenukroBoe u3nyueHue.
Meraranakruka

60

Hepemennsie mpo0iaemMpl acTpOHOMHA

61

lopoBas KOHTpOAbHas paboTa

62

O6o6maromuii ypox. Ponb pu3uku u
aCTPOHOMHM B SKOHOMHUYECKOU,
TE€XHOJIOTMYECKOM, COLIMaIbHON U
ATUYECKOH cepax NesITeIbHOCTH
YyeJloBeKa

63

O6o06maromuii ypox. Poss u MmecTo
(bU3UKHU U ACTPOHOMHH B
COBPEMEHHOW HAy4yHON KapTHHE MHUpa

64

O6o6matomuit ypok. Ponb




¢uznueckoit Teopuu B GOpMUPOBAHUHI
MpeJCTaBIeHU 0 puznueckon
KapTHHE MHpa

O6o6maromuii ypok. Mecto
(bu3nyeckoi KapTUHBI MUpPa B 001IIeM

65 1
pslAy COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX NPEJCTaBICHUN O MPUPOAE
66 PezepBHblii ypok. NosTopeHue 10 1
K. yp.1
PezepBHblii ypok. NosTopeHue 10
67 KA. yp.2 1
PesepBHrblit ypok. ['ogoBas
68 KOHTpOJIbHAs paboTa. ypro 63 1 bubmorexa LIOK
P P P https://m.edsoo.ru/ff0d1784
OBILIEE KOJIMYECTBO YACOB I10O 68

[TPOIT'PAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJUYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

» dmsuka, 10 kimace/ bemara B.B., M.:«IIpocsemenwne»,2020

» dusuka, 11 kimacc/ benara B.B., M.:«IIpocsemenue»,2020

METOANYECKHUE MATEPUAJIBI 1JIA YUYUTEJIA
®EAEPANIbHAA PABOYAA NPOTPAMMA CPEAHEIO OBLUEIO

OBPA30OBAHWNA ®UN3NKA (6a30BbIit ypOBEHD)

YMK «®wusnka. 10 xnacc. ba3oBbiii ypoBeHB

1. ®usnka. 10 kinacc. ba3oBelii ypoBeHb. YUEOHHK C AIEKTPOHHBIM
npuiioxeHueM (aBtop B. A. KacbsiHOB).

2. ®usuka. 10 xknacc. bazoBeiit ypoBenb. MeTomuueckoe nocodue (aBtop B.

A. KacbsiHOB).



IHUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET

1 http://nsportal.ru - coruanbHas ceTh paOOTHUKOB 00pa30BaHUSL.

2 http://markx.narod.ru/pic/ - pusuka B mKoJe.

3 http://festival.1september.ru/articles/ - bectuBaip megarormueckux uie
«OTKPBITBIN YPOK».

4 http://www.fizika.ru/ - cait s yunteneit GUsNKM 1 Ux ydeHuKos. 5 http://
www.physics.ru/ - matepuanbl no pusmke.

6 www . ege .edu.ru - MTHPpOpPMALUMOHHbIN nopTan EM.

7 http :// school - collection . edu . ru / - eannHana konnekuus LLOPos

MarepuaibHO - TEXHUYECKOE 00ECIICUeHHE
KomnbloTep

[emoHcTpaunoHHoe obopyaoBaHue.
ObopyaoBaHue ana nabopaTopHbIx paboT
Tabnnua MeHaeneesa ¥ KOMNAEKT NOPTPETOB.

PwnNpE
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