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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUWI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Ttakxke c yu€roM deaepanbHON paboueil mporpaMmbl BOCHUTAHUS U
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOyvarommxcs 10-11 kimaccoB mnpu
oOydeHuH UX (Pu3nKe Ha 0230BOM ypOBHE Ha OCHOBE CHUCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OoOy4eHHMs, @ TAKXKE YYHUTBHIBAET HEOOXOAMMOCTh pPean3alii MEKIPEAMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM IpeaMeramMu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEeTo
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Gpu3MKe BKIFOYAET:

e [IJITAHUPYEMBIE PE3YJbTaThl OCBOCHUS Kypca (pM3MKU Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e coziepkaHue yueoHoro npeaMera «dusnka» mo rojgaM o0yueHusl.

®du3rka Kak Hayka o HauOoisiee OOIIMX 3aKOHaX MPUPOJbI, BHICTYNAs B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IKoabHBIN Kype GU3NKN — cHCTEeMOOOpa3yIoIni
JUIsL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuzmyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenensieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEPreTUKd, TPAHCIOPTa, OCBOCHMS
KOCMOCA, IOJIy4EHUSI HOBBIX MAaTe€pHalOB C 3aJaHHBIMU CBOMCTBAMU M APYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJT TO3HAHMSI IPU BBIMOJIHEHUU UMH YU€OHBIX UCCIIEIOBAaHUI.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
MOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak MPUHLMUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepUasl U3 BCEX Pa3/eioB (DU3UKH, BKIIFOYAECT KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEUIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoes  npuxnaonot  uanpaenennocmu. Kypc ¢usukm mpeamonaraet
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMsl, TMOCBAIIEHHBIX HKOJOTMYECKMM Npo0ieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (hU3HMUeckue Teopur (GOpMHpPOBAaHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLHIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AeSATENbHOCTHBIN TOAX0M B Kypce (U3UKU pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbIE B MporpaMmMme mno (pusuke oObeIMHEHBI B OOIIMNA CIMHCOK YUEHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKaAMU
o0pa30BaTeNbLHOTO TIPOIlecCa HCXOJsd U3 OCOOCHHOCTEW TIJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm dToM obOecmeumBaeTcsl  OBIAJACHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHME YJIENAETCS PEHICHUIO PACYETHBIX M KAa4€CTBEHHBIX
3amad. [Ipu 3TOM 1t pacuy€THBIX 3a/1a4 MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aIaHHOM (hU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIIME MPUMEHSATh N3YYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pa3naenoB. i KayeCTBEHHBIX 33/1a4 MPUOPUTETOM SIBIISIOTCA 3aJaHUS HA
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TMPOILIECCOB B OKPYXKAIOIICH
KU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOAENU MJig CUTyallMH MpPaKkTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbId ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
peAMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJIa. B kaOuHeTre (QU3MKU TOIKHO OBITH
HE0OX0aMMOe J1adopaToOpHOE OOOpYMOBAaHWE IS BBHITIOJHEHUS YKa3aHHBIX B
nporpaMMme mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
OPUHLIAIIOM MHUHUMAJIbHOW JIOCTATOYHOCTH M  OOECHEYMBAET IOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMUSI ~M3yYaeMbIX SIBJICHHUH M  TPOIECCOB, OMIUPHUECKUX U
(GyHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YYEHHYECKUX MPAKTUYECKUX paboT
dbopMupyeTcss B BHI€ TEMaTUYECKUX KOMIUIEKTOB M 0OECIeYrBacTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTHMueckue KOMILIEKTHI
71a00paToOpHOTO O00OPYAOBAHUSA JIOJDKHBI OBITh IOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUHU AHAJOTOBBIX M LM(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMM LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e popMupoBaHuEe HHTEpECa M CTPEMIICHHS OOYYalOIIMUXCS K HAydHOMY
U3YYEHUIO MPUPOJbI, PA3BUTHE HUX HMHTEUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

e Pa3BUTHE TPEICTABICHUNA O HAYYHOM METOJe TO3HaHWs U (OPMHUPOBAHKE
MCCIIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBICHUSM;

 opMHUpOBaHUE HAYIHOTO MUPOBO33PEHUS KaK pe3yjbTaTa U3YYCHHUS OCHOB
CTpOEHHUS MaTepuu U PyH/IaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

e popmMupoBaHue yMEHMHA OOBSICHATH SIBICHHUA C  HCIOJIb30BAaHHEM
bu3MYECKUX 3HAHUHA U HAYYHBIX JI0Ka3aTEIbCTB;

e opMHupOBaHUE TPEACTABICHUNA O poiu (PU3UKKA JUIS Pa3BUTHUS JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHIA.

JlocTmxeHne 3TUX lenei o0ecreynBaeTCsl pelIeHUeM CIEIyIOMMX 3ajad B

nporuecce u3ydeHus Kypca GU3NKN Ha YPOBHE CPEHEro 00111ero oopa3oBaHus:



e IPUOOPETEHNE CUCTEMBI 3HAHUM 00 00X (U3UYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpWsIX, BKIIOYAs MEXaHWKY, MOJEKYISIPHYIO (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY H 3JI€MEHTHI aCTPOPHU3UKU;

e popMUpOBaHHME YMEHHUN TPUMEHSATh TEOPETHUYECKUE 3HAHUS IS
OOBbsICHEHUS (PU3MYECKUX SBICHUUW B MPUPOAEC U IS NPUHATHUA
MMPAKTUYECKUX PEIICHUM B MIOBCEIHEBHOMW KU3HH;

¢ OCBOCHHME CIIOCOOOB pEIIeHHUS pa3IUYHbIX 3aJad C SBHO 3aJaHHOU
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue Gu3NIecKol MOJEINH, aJIeKBAaTHON yCIIOBUSM 33aJ1a4H;

e IOHUMaHHE (PUBMYECKUX OCHOB W MPUHIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MTPOLIECCOB, UX BIIUSHMS HA OKPYKAIOIIYIO
cpeny;

¢ OBJIAJICHUE METOJIaMH CaMOCTOATENIBHOTO IUIAHUPOBAHUS M IPOBEIACHUS
bu3MYecKuX SKCIEPUMEHTOB, aHalIN3a W HHTEepIpeTanuu UHGOpMaIH,
OIpPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

e CO3/IaHUE YCJIIOBHM [JIsl pa3BUTUS YMEHUH NPOEKTHO-HUCCIEA0BATENIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wuzyuenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus orBojuTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B Helel0), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipensaraemplii B mporpamMMe 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX H
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
nmpoBeneHusl J1ab0opaTopHBIX pPabOT U OMBITOB C YYE€TOM HWHIWBHUIYATbHBIX
0COOEHHOCTEM 00yUarOIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®duszuka — Hayka o mpupoje. HaydHbie METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Posib d3KcepuMeHTa W TEOPUHM B MPOILECCE TMO3HAHUSA MPUPOIBI.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOPMUPOBAHWU COBPEMEHHON HAyYHON KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasiloroBble W I1U(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaexkropus.

[lepemenienre, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U TepeMelIcHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpuBonuHeintHoe  aBvKeHUE. [IBUKEHHME  MaTepUAIBHOM TOYKH IO
OKPY>KHOCTH C IMOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEHHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETa, WILTIOCTpAIUs KMHEMATUUECKUX XapaKTEPUCTUK
JIBYKCHUSL.

[IpeobpazoBaHue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne naBmkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagienue ckopocTy pu ABUKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MOCIICIOBATEILHBIC PABHBIE MPOMEXYTKHM BPEMEHU IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTH  ['amunes.  IlepBeiidi  3akoH  HbrotoHa.
HNHepryanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUUIL MaTEpUaIIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectu. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH WJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEI.

Bropoit 3akon HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIIvH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOM TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi sHeprusi MarepuaibHOW TOYKU. TeopemMa 00 H3MEHEHUU
KUHETUYECKOU SHEPTUMU.

[TorennuanbHas DHEPTHU. [TorennumanbHas SHEPIus YIIPYro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHuManbHble W HEMOTEHUHUANbHble  CWibl.  CBs3b  pabOTHI
HEMOTEHIHUAIBHBIX CUJ C W3MECHEHUEM MEXAHMYECKOW SHEPTUU CHUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IPAKTUUECKOE NMPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C U3MEHEHHUEM MEXaHWUYECKOW SHEpTruu
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBwxkeHue. Jduddysus. Xapakrep IBUKEHUS U
B3aMOJECUCTBUS 4YacTUIl BemecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Mosnekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usMmepenue. lllkama temneparyp
Lenbcus.



Mopnens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOW TEOpUM HJACaNbHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temnepatyp KensBuna. ['a30BbIe 3akOHBI. YpaBHeHHe MenneneeBa—Knanelpona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H30MPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyecknue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEL, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSIHHUS HACAIBHOTO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

Onpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHAaT€ HA OCHOBE HM3MEPEHHUI
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpEeHHsAS 3HEpPruss TEPMOJAMHAMHYECKOU
CUCTEMBI U cIOcOo0bI €€ n3mMeHeHus. KonuecTBo TemioTsl U pabota. BuyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Teruionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYCHHUE. Y IeJbHAsI TEeIIOEMKOCTh BEIECTBA.
KonruecTBo TEIIOTH MpH TEIIONEpeaye.

[Tonsitue 006 ammabatHoMm mporecce. I[lepBblii 3aKOH TEPMOJAMHAMUKHU.
[IpumeHneHnne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. I 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUNIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEpPruM B TEIUIOBBHIX MamuHax. KoaddUIMEHT moiae3Horo
nericTBus TeruioBod mamumHbl. I{ukn KapHo um ero ko3pduumMeHT IOIe3HOTro
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEeMbI TEIUIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, OBITOBOW XOJIOAMIBHUK, KOHIUITUOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEH HSHEpruy Teja MPU COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3meHeHne BHyTpEeHHEN SHEPIUH (TeMIIepaTyphl) Tejla IpH TeIionepeiaye.

OnelT Mo anuabaTHOMY pacIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoif TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnvie cocmoanusn eeujecmea. Pazoswvle nepexoonl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBIM map. YjaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrammmueckue u amopHbie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. JKuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUCTaJUTM3aIus. Y IeJabHas TeroTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyecknue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MOJTYyYECHHS] COBPEMEHHBIX MaTEpHUasoB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOmronenue HarpeBaHus U IJIaBJICHUS] KPUCTAUTMYECKOTO BEIlECTBRA.

JleMoHCTpanusi KpUCTaIoB.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anus Tel. ODJEKTpUYecKuil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsAa0B. IIpOBOOHUKH, IOUAJIEKTPUKU M TMOJYNPOBOJAHHUKU. 3aKOH COXPaHEHHS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
Onextpuyeckoe 1nose. Hampsoxk€HHOCTH 3yieKTpuueckoro mnois. [IpuHoun



CYyNEPHO3ULIUNA AIEKTPUUYECKUX Mojieil. JIMHUM HanpssKEHHOCTH 3JIEKTPUYECKOTO
oJIsl.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM M AUANEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jusnextpuyeckasi MPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHncaTop. DIeKTpOEMKOCTh MIOCKOIO KOHAEHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLINI IEUCTBUS DJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIagn
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHune 3IeKTpOEMKOCTH KOHJIEHCATOPA.

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

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DIEKTPUYECKOE COMPOTUBIECHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, TapalIeIbHOE, CMEIIAHHOE COEITMHEHUE IPOBOJIHUKOB.

Pabora oanektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUUECKOTO TOKA.

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma i OTHOM (3aMKHYTOM) AJieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

DONEeKTpOHHAasT  MPOBOAMMOCTh  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
COMPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpOoBOIHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJrynpoBogHUKOB. CBoiicTBa p—N-niepexoaa. [lomynmpoBoIHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIEKTPONUTUYECKAs TUCCOLUALUA. DIIEKTPOIIN3.



OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHbBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETP, PEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTEIbHbIC IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN TUO/,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIPOTHUBIICHHS] LHAJIUHIAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOoTKoe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

W3mepenne 3JIeKTPOABMKYILIEH CHIIbI UCTOYHHUKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmroienne amexTpoiusa.

MesxknpeaMeTHble CBI3H

Nzyuenue xypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTCs C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Qu3nueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUH, JMHEWHas (yHKIMS,
napabona, runep0oiia, Ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIKEHHE B KUBOU mpupone, auddysus, ocmoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEILIONEPEayu, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOUN IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XKUIAKOCTEH WU



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHUYECKAS JMCCOLMALNSA,
rajgbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpEHUS B TEXHUKE, MOMAIIWIHUKHA, HWCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBaTEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[locTosiHHBIE ~ MarHWTHl.  B3auMOAEHCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUOWMH. [IpyHIMND cyneprno3unuu
MAarHWTHBIX MOJIeH. JINHMM MarHUTHOM MHAyKIuW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU TI0JIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe NPOBOAHMKA C TOKOM. KapTuHa JIMHHHA WHAYKIUU
MarHUTHOTO TOJIS JUIMHHOTO MPSMOIrO INPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuina JlopeHua, €€ MOlyJib ¥ HalpaBlieHHUE. J[BUKEHUE 3apSKEHHON YaCTHUIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHne ANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHOM
WHIYKIUU. OJIEKTPOJABMXKYINAs CUJla HWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOW
nHaykunu dapazes.

BuxpeBoe »leKTpUYECKoe ToJie. ONEKTPOABIKYIIAs Cuia WHIYKIUU B
IIPOBOJAHUKE, IBHXKYILEMCS IOCTYNIATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIEGHME CAaMOMHAYKLUWU. OJEKTPOABIXKyLIas cujia
CaMOMHIYKIIHH.

DHeprusi MarHUTHOT'O MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M NPAKTHUYECKOE TNPHUMEHEHHE: IOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacCTHUL, MHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBruEe 1BYX IPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYILIEH CHIIBI MHAYKIHH OT CKOPOCTH WU3MEHEHUS
MarHMTHOrO MOTOKA.

SBneHue caMOMHIYKIIHMH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLIUU.

Paszgea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUNHbIE KONEOAHUA

KonebarenrHast  cuctema. CBOOOAHBIE  MEXaHUYECKHE  KOJIeOaHMUS.
["apmonunyeckue konebanus. [lepuona, wacrora, amrumryga u (aza xoseOaHUU.
[IpyXMHHBIN MasTHUK. MaTremMaTU4eCKUl MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npy TaApMOHUYECKUX KOJIeOaHMSIX.

Konebarenbubiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOaHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHBIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyxaroumx Kojie0aHusx. BeIHYX/IeHHbIE MEXaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYK/I€HHBIE 2JIEKTPOMArHUTHBIEC KOJICOAHMUS.

[lepemennplii  TOK. CHHYCOMIAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JACHCTBYIOIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTBo, nepegaya U NoTpedIeHUE INEKTPUUSCKOM
SHEPIruM. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE IEKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHn4eckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHCHUE: DIICKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TUHUU 3JIEKTpoInepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNbHON CUCTEMBbl (NPY>KUHHBIA WM
MaTeMaTUYECKHI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanue CBONCTB BBIHYKICHHBIX KOJIEOaHUIA.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJIEOAHUS.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue 3aBUCMMOCTH MEPUOJIAa MalbIX KOJeOaHU Tpy3a HAa HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

HccnenoBaHue IMEPEMEHHOTO0 TOKa B LENM W3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
WnTepdepenius u qudpakius MEXaHHYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CJIIOBHSI U3ITyYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenTtanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HUE, MPEJIOMIICHUE, Moygpu3anus, Tudpakuus,
uHTepdepennus. CKOpocTb 37€KTPOMAarHUTHBIX BOJIH.

[IIkana 3IEKTPOMarHUTHBIX BOJIH. [I[pUMEHEHHE AJIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKue yCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJIbHBIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBasl [IMarHOCTHKAa B TEXHUKE W MEAMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepenunn u qudpakiind MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

Habmonenue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
Y4aCTOTON KOJeOaHMIA.



HccnenoBanre  CBOMCTB  3JEKTPOMAarHUTHBIX  BOJIH: OTpPa’KEHHE,
nperoMIIeHUE, MoNIspu3anus, AMpakuus, uHTepdepeHIus.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbIi HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pakeHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCONMIOTHBIN MOKa3aTesb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus cBeta. CroxxHbIi cocTaB Oenoro cBeta. LIBer.

CoOuparormie ¥ pacceuBaroiniyue JUH3BL. ToHKas mwH3a. DoKycHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bL. [locTpoeHue uzoOpaxkeHuil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30U.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MaKCUMyMOB M MHMHMMYMOB B HHTephEpEeHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YclIoBUE HAOIIOICHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TMAJCHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpPOWCTBa M TMPAKTHYECKOE TMPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTpPAaHEHUE, OTPAKEHHE M IPEJIOMJICHUE CBETA.
OnTuyeckue mpruodOpBHI.

[TonHOE BHYyTpEeHHEE OTpakeHne. Mojiesib CBETOBOAA.

HccnenoBanre CBONCTB U300paKEHUN B JIMH3aX.

Mopenu MUKpOCKoIa, TeJIeCKona.

Habmronerune natepdepeHIny CBeTa.

HaOmronenue nudpakiuu cBera.

HaOmronenue nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Toydyenue cexTpa ¢ mMOMOIIBIO AUGPAKITMOHHON PEIIETKH.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonvl



W3mepeHne nokasaress NpesioMIIEHNs CTEKIIA.
HccnenoBanue cBONCTB M300pakeHU B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3zaea 6. OcHOBBI ClIeLIHAJIBHOM TEOPHH OTHOCHUTEIBLHOCTH
['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CIIEUUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOAYJSL CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DUHILTEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpALICHUE
JUTVHBI.
OHeprus ¥ UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl C C-)HepI‘I/IeI\/’I H UMITYJIbCOM pGHﬂTHBHCTCKOﬁ HJaCTHUIbI. 9H€pI‘I/IH
IIOKOA.

Pazgea 7. KBanToBasi pusuka
Tema 1. Dnemenmot K6AHMOBOU ONMUKU
®otonsl. opmyna [lnanka cBsizu sHepruu (HOTOHA C €r0 YACTOTOM. DHEpTHs
U UMITYJIbC (POTOHA.
OTtkpoiTue 1 ucciaegopanue porodPpdexra. OnbiTel A. I'. CtoneroBa. 3akoHbI

dotorpdekra. YpaBuenue DunmTeitHa st hoToddpdexra. «KpacHas rpaHunar
dboToaddexra.

Hasnenne cBera. OnbiThl [1. H. JIeOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHHuuecKkue yCTpONCTBa U MPAKTUUYECKOE NpPUMEHEHHE: (HOTODIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o1o3(p(DHEeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopaa mo paccesHHio o -4acTHII.
IImanerapHas Mmopmens aroMma. llocrynatel bopa. M3nydenue u moriomieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buisl
criekTpoB. CIEKTp YpOBHEW SHEPrUu aToMa BOJIOPO/Ia.

BousiHOoBBIE cBOViCcTBAa yacTull. Bosnbl ne bpoinsa. KopryckynsipHO-BOJIHOBOM
JyaJu3M.

CHoHTaHHOE U BBIHYK/ICHHOE U3JTyYEHHUE.

TexHn4eckrue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIICKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopna.

Onpenenenue JJIMHBI BOJHBI Ja3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
pagunoaktuBHocTH.  OmbiTel  Pesepdopma  mo  ompenmeneHuro  cocTaBa
panuoakTuBHOrO wu3mydeHus. CBoiicTBa anbda-, Oera-, raMMa-u3IydCHHS.
BiusHre pagOaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
MBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

Anba-pacnan. OJEKTPOHHBII W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAaepubie cuibl. Jlepekt Macchl siapa.

S nepHble peakuuu. Jlenenue u CUHTES sIEp.

Anepuwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJOTHYECKUE ACTIEKTHI IAEPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HAOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.

TexHru4ecKue yCTpOMCTBAa U MPAKTUYECKOE MPUMEHEHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanre TpEKOB YacTHUIL (110 TOTOBBIM (pOTOrpadusim).

Pa3znea 8. JjieMeHTBI aCTPOHOMUHU M aCTPOPU3MKHU

Otanbl pa3BUTHUS acTpoHOMUU. [IpukiiagHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHH.

Bun 3B&nHoro Heba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBIDKCHHE.

ConHeuHas cucteMma.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHI@ U 3BE3.
3BE311bI, X OCHOBHBIC XapaKTEPUCTUKHU. JlmarpamMma «CHEKTpaJbHBIA KJacc —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCIEIOBATEILHOCTH. 3aBHCHMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOW MOCJIENIOBATENbHOCTH. BHYTpeHHee cTpoeHue



3B€3/1. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3Bodtonnu CoJiHIIa U
3BE3/1. DTallbl )KU3HU 3BE3].

Mneunsiii Ilyte — Hama [Namaktuka. Ilonoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sapax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa006ma. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenmmkToBOE N3TydeHHE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX
MIPWIOKEHUHN I ONPENESICHUS TOJ0KEHNS HEOSCHBIX 0OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3TUYECKOH cepax NesaTeTbHOCTH YEIOBEKa, POJIb U MECTO (PU3UKHU
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTHUHE MHpPA, POJIb (GPU3NUECKOU TEOPHUH
B (GOpPMHUpPOBAHUM TIPEACTABICHUNM O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYeCKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHbie CBA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiracce oCymiecTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mescnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAay4YHBIA (pakT, TrumoTe3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peumieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MIPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHUKOB,
OTIpeJIeIICHHE TUIONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpUpOJE, KoJieOaTelbHbIC
JIBVKCHUS B )KUBOM MPUPOIE, ONITUYECKUE ABICHUSA B )KUBOMW MPUPOJE, JECUCTBUE
paualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHaJIN3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3EMIICTPACEHUH.

Texnonocus: JIAHAMA DJICKTPOIIEpeNad, TIEHEpaTop IIEPEMEHHOIO TOKa,
JIEKTPOJBUTATENb, WHAYKIMOHHAS II€Yb, pajap, PaJvuONpPUEMHHK, TEIEBU3O0P,
aHTeHHa, TenedoH, CBY-meub, NMpOEKIMOHHBIN anmnapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nMka» Ha YpPOBHE CPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOIKHO OOECIECUHUTh JOCTIKCHHE CJICIYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOYyYaroUuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMON II€HHOCTHBIX
OpUEHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B IMPOLIECCE PEeaIu3alii OCHOBHBIX HAIpaBJICHUH
BOCIIUTATEJIbHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKU 00YYaIOIIEeTroCcsl Kak aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKUX LICHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONW OpPraHU3aIINY;

YMEHHUE B3aUMOJECHUCTBOBATH C COLUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEILHOCTH;

2) IAaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3MA;

LICHHOCTHOE OTHOILIEHUWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B MMOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOYasl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
pUCyIero pu3nYecKoi HayKe;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3ln4yHbIM cdepaM MpodhecCHOHATbHON IesSTENIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3UKM HA TPOTSKEHNUN BCEU KU3HH;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUI B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHre OmbITa JEATEIIBHOCTH SKOJOTMYECKOM HAIpPaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIBHOCTH, T'OTOBHOCTh B MPOLIECCE
u3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEATENIbHOCTh UHAUBUIYaIbHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMYyJIMpPOBAaTH W aKTyaJIU3UPOBATh  MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh ILENH JeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMBbIX
bu3MYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHUS] MPOOJIEMbI C y4E€TOM aHalM3a UMEIOIINXCS
MaTepUAJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSIX  PEABHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBHUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.
Ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIQJICTh HAYYHOM TEPMUHOJOTHEH, KIIIOYEBBIMU MOHSATHUSIMU M METOJaMHU
buznueckoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHOW AESITeNbHOCTU
B 005acTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIHLHOMY TMOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIIpEeTalliY, MPeoO0pa30oBaHUI0 M TPHUMEHEHHMIO B Pa3IMYHBIX Y4eOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOAUTh apryMEHTHI JIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHUS;

aHAIM3UpPOBaTh TMOJYYCHHbIE B XOJE pEUICHHWS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
JESITEIbHOCTH, B TOM YHCJIE TIPU U3YYCHUH (DU3HUKY;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJICH, PEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHS.

Pabora c nndopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3allMI0 ¥ WHTEPIPETalni0 WHPOPMAIMU Pa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHH B PEHICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ coOMtoJieHHneM TpeOOBaHUM HSPrOHOMMKH, TEXHUKH O€30MacCHOCTH,
THTUEHBI, PECypcocOepeKeHHs, TMPaBOBBIX M  OTUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM HazHaYeHHsI MHPOPMAIUH U 1IEJICBOW ayAUTOPHH, BHIOMpAs ONTHMATBHYIO
dbopMy mpeAcTaBIeHUS 1 BU3yaTu3alliy.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:
OCYIICCTBJIATH OOIIEHNE HA YPOKaxX (PU3HKH U BO BHEYPOUHOU JCATEITHHOCTH;
pacro3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMST4YaTh
KOH(JIUKTHI;



pa3BEPHYTO M JIOTMYHO HM3JIaraTh CBOIO TOYKY 3PEHHS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY M METOJbl COBMECTHBIX IEHCTBHI C y4€TOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OpUHUMATh L[EJId  COBMECTHOM  J€ATEIbHOCTH, OpPraHU30BBIBATH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJATh IUIAH JEWCTBUH,
pacnpeneniaTb poid C y4ETOM MHEHMM y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHAbl B
OOIIHiA pe3yNIbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

IpemjlaraTb HOBBIE IPOEKTHI, OLICHWBATh WJEH C IMO3ULIHH HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTUBHOE CTPATETHYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLHSIX, TPOSBIISITH TBOPYECTBO U BOOOPAKEHUE, OBITh HHUIIMATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
GU3UMKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUH;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX W KauyeCTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM PabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILIECHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAMIMH B 00JacTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBINA YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHAJILHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BIAJCTh HABBIKAMH  TO3HABATENHLHON  pedJeKCHMH KaK  OCO3HAHMS
COBEPIIAEMBIX JIEHCTBH M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelIeHHS;



YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO MPUHUMATH PEIICHUS IO WX
CHUKCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
JeSTEIIbHOCTH;

IPUHUMATH Ce0sl, MOHMMAsi CBOM HEJOCTATKU M IOCTOMHCTBA,;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSITEIbHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mpomecce DOCTHXKEHHS JIMIHOCTHBIX PE3YJIbTAaTOB OCBOCHHS MPOTPaAMMBI
no ¢u3MKe IS YPOBHS CpeIHero ooOimero oOpa3oBaHHMs Yy OO0ydYarONIUXCs
COBEpIICHCTBYETCS HMOILIMOHAJIbHBIH UHTEIJICKT, Ipenoararonmn
c(OpPMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHUE, BUJICTh HANpPABIICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQEpHI,
OBITH YBEPEHHBIM B c€0€;

CaMOPETYJIUPOBAHMSI, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTh AaIanTUPOBAaThCA K
HMOIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHE MOTHBAIIUMH, BKIIOYAIOIIEH CTpEMJICHUE K JIOCTHXKCHUIO LN U
yCcrexy, ONTHMU3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATH HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMpPHU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIMAJTBEHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIbTATBI

K konmy oOyuenus B 10 kiacce mnpeameTHbIe pe3ysbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXaTh CPOPMUPOBAHHOCTH Y 00YUAIOIIUXCST YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOIEICH:
MaTepuaibHas TOUKa, MHEepIUaIbHasl cUcTeMa OTCU€Ta, abCOMIOTHO TBEPAOE TEIIO,
WJICaJbHBIN a3, MOJEIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3aps]l IPU pelieHur (PU3nIecKux 3ajaay;

pacno3HaBaTh (PU3NUYECKUE SIBICHHS (TMPOIECCHI) U OOBACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBIDKEHUE, CBOOONHOE TMajeHue TeJ, IBMKEHUE 110 OKPYKHOCTH, WHEPIHS,
B3auMoecTBue Ten, nuddys3us, OPOYHOBCKOE NBIKCHHE, CTPOCHUE JKUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl ITPU HArpEeBaHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, WCIIAPECHHE, KOHACHCALMS, IUIABJIEHUE, KPUCTAILIM3AlUs, KUIICHHE,
BJI&YKHOCTh BO3/lyXa, OBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbHITOM
COCyJlle, CBSI3b MEXKAY IapaMeTpaMu COCTOSIHMS Tra3a B  HM30IPOIECcCax,
ANEKTpU3alUs TEJl, B3aUMOJECHCTBHE 3apsI0B;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONB3YS (DU3MUYECKUE BEIUUYMHBI:
KOOpAMHATa, NyTh, MNEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrus, MOTECHIMAIbHAS SHEPIUsi, MEXaHUYecKas
paboTa, MeXaHWYECKass MOIINHOCTh;, MPU ONKHCAHUU MPABWIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICT MCIOJIb3yeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAaHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJIMYMHAMU;

OMUCHIBATh M3YYCHHBIC TEIJIOBBIE CBOMCTBA TEI M TEIUIOBBIC SIBIICHUS,
UCMONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KUHETUYECKash SHEPrus XaOTUUYECKOTO JBHKEHHUS MOJIEKYJ, CPEAHEKBaApaTUYHAs
CKOPOCTb MOJIEKYJI, KOJMUYECTBO TEIUIOTHI, BHYTPEHHSIsI JHEprusi, padbora rasa,
KO3(PGUIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3YEMbIX BEJIMYMH, HX
00O3HAaUeHUsT W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(pU3MUECKyIO BEJIMYMHY C APYTUMH BEJIMUHHAM;

OMUCHIBATh U3YUEHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE
sBJICHUs (TIPOLIECChI), UCTIONB3YSl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PAa3HOCTh MOTEHIMAJIOB,;
Py ONHCAHWM TPABUIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIB3yEeMbIX
BEIIMYMH, MX OOO3HAUYCHMS] W €IUHHUIIBI; YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOILINE
JAHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJTU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Yys (PU3MUECKUE
3aKOHBI U MPUHILMIBL 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonst HetoToHa,
3aKOH COXPAHEHUsSI MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUS MMIIYJIbCa,
NPUHLNN CYNEPHO3ULIUA CHJ, TPUHIUI PABHONPABUS HHEPLIHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETUYECKYIO TEOPHUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBS3b CpPeHEH KMHETHYECKOM DHEPTUU TEIUIOBOTO JIBMYKEHUSI MOJICKYII C
abCOJTIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOro 3apsifa, 3akoH KylloHa, mOpw 3TOM pasidyarth CJIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUS (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE NPUHLMUIBI JEHCTBUS  MalllMH, MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUSA UX OE30MaCHOTO HCIOJIb30BAHUS B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSIMBIX W KOCBEHHBIX H3MEPEHUH, MpU ITOM
dbopMmyupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIOKEHHOTO OOOpYIOBaHUs, MPOBOJIUTH OMNBIT H
bopMyIMpOBaTH BHIBO/IBI,

OCYUIIECTBJIATh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIA CHOCOO M3MEPEHHsS W HUCIOJIb30BaTh W3BECTHBIC
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BAaHUEM NPSMBIX W3MEPEHUM, NPU 3TOM KOHCTPYHMPOBAaTh YCTaHOBKY,
(¢uKkcHpoBaTh pe3yJbTaThl IMOJYYEHHON 3aBUCUMOCTU (PU3MUYECKHUX BEJIMYUH B
BU/JIE TAOJIUILI U TPa(pUKOB, A€JIaTh BEIBOABI IO pe3yJIbTaTaM MCCIIEI0BaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Yy4eOHO-HCCIENOBATENBCKOM U MPOEKTHOU
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOpaTOPHOTO
000opy10BaHUS;

pemiath pacu€THble 3aJa4d C SIBHO 3aJaHHON (DM3MYECKOW MOJEINbIO,
UCIIOJIBb3Ysl (PU3UUECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a/lauu
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEITUYUHBI U (HOPMYIIHI,
HEOOXOJuMbIe JUJIsl €€ pelIeHus, NMPOBOJUTh Pacu€Thl M OLIEHHWBATH PEaTbHOCTh
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

penaTh KaueCTBEHHbIE 3a/1a4i: BBICTPAUBATh JIOTHUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUH C OMOpOi Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYeCcKue ABIICHUS,

UCIONB30BaTh  MPU  pPEIIEHMHM  y4eOHBIX  3aJad  COBPEMEHHBIC
MH(OPMAIMOHHBIE TEXHOJIOTHH JJIA MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAILIUN
Y TIPEICTABJICHUS YYEOHOW U HAay4YHO-TIONYJIAPHON MH(GOPMALIMH, MOTYYEHHON U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHAJIM3UPOBATH MOITYYaeMyI0 HH()OPMAIHIO;

IPUBOJUTH MPUMEPHI BKJIaJIa POCCUHCKUX U 3apYOESKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE MPOLECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
Ui obecrieueHus: 6€30MacHOCTU NP OOpalleHUH C MPUOOpPaMH U TEXHUYECKUMU
yCTPOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUSI HOPM SKOJIOTHUYECKOI0
MOBEACHUS B OKPYXKAIOLIEH Cpee;



paboTaTh B TIpYINNE C BBINIOJHEHUEM PA3JIMUYHBIX COIMAIBHBIX pOJIEH,
IUIAHUPOBATh PadOTy TPYNIBI, PAMOHAIBHO pAaCHpenemsiTh OOS3aHHOCTH U
MJIAHUPOBATh JACSATEILHOCTh B HECTAHAAPTHBIX CUTYAIIUSX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE pacCMaTpUBAEMOM IPOOIIEMBI.

K konny oOyuenus B 11 kiacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y 00YJAIOIITUXCST YMCHUI:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb U MeCTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAy4YHOW KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJIOTU, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
(bu3nYecKoi KapTUHBI MUDA;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYEHHBIX (U3HYECKUX MOJICTICH:
TOYEYHBIN JIEKTPUUECKUM 3apsfl, JIyd CBETa, TOUCYHbIM UCTOYHUK CBETA, SAEpHas
MOJIeJIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SBJICHUS (MPOLIECCh) U OOBICHATH UX HAa OCHOBE
3aKOHOB JIEKTPOJAMHAMUKHN M KBAHTOBOW (DU3UKH: DJICKTPUYECKasi MPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKAa, B3aUMOJICUCTBHUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MAarHUTHOTO TIOJISI Ha
MPOBOJTHUK C TOKOM M JBIDKYIIMICS 3apsll, SJEKTPOMArHUTHBIE KOJIeOaHUsI U
BOJIHBI, MPSIMOJIMHEHHOE pPacIpoCTpaHEHUE CBETa, OTPAXKEHUE, MPEOMIICHUE,
untepdepennus, audpakuus W MOJApU3alUi CBETa, JUCIEPCHUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodaddeKT), CBETOBOE JTaBICHNES, BOSHUKHOBECHUE
JUHEWYAaTOro CHEKTpa aromMa BOJOpPOJa, €CTECTBEHHass U HMCKYCCTBEHHas
PaauO0aKTUBHOCTB;

OMUCHIBATh W3YUYEHHbIC CBOWCTBA BEIIECTBA (PICKTPUUYECKUE, MarHUTHBIE,
ONTUYECKUE,  DJIEKTPUUYECKYID  MPOBOJUMOCTb  pPAa3JUYHBIX  Cpea) |
AJIEKTPOMArHUTHBIE SIBIICHUS (TIPOIECCHI), MCHOJB3YsAd (U3UYECKUE BEITHMYMHBI:
ANEKTPUUYECKUN 3apsijl, CHJIa TOKA, DJIEKTPUUYECKOE HAMPSKEHUE, IIEKTPUUYECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUlia, padoTa TOKa,
WHIYKIUST MarHUTHOTO TMOJisA, cwia Awmmepa, cuia JlopeHia, WHIYKTUBHOCTb
KaTYIIKW, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO TMOJed, MEepUoJ; M YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsii W CWia TOoKa B TPOIEcce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTUYECKasl CUJIa JIMH3bI, MPHU OINMHUCAHWM MPABUIBLHO TPAKTOBATh (HU3UUYECKUI
CMBICI HCIIOJIb3YEMbIX BEJIMYMH, HMX OOO3HAUYCHHWS W €IUHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JPYTUMH
BEITUYMHAMU;

OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIE SIBJICHUS U MPOLECCHI, HCIOIb3Ys
dbu3nyecKkre BETUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI U



4acTOTa CBETA, SHEPTUS U UMITYJIbC (POTOHA, IEPUOT TOJIypacaaa, SHEPTHs CBI3U
aTOMHBIX SIZIEp, TPU ONMUCAHWUU MPABUILHO TPAKTOBATh (U3UYECKUN CMBICIT
UCIIOJB3YEMbIX BEIIMYUH, UX OO0O3HAYCHUS M €IUHMIIBI, YKa3bIBaTh (HDOPMYIIbI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHUE (PU3NUECKON BEJINYUHBI,

aHATM3UPOBATh (PU3UUYECKHE MPOIECChI U SBICHUS, UCIOJIB3Yys (PU3HUECKHEC
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENIHLHOTO U MapasieibHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIWH, 3aKOH MPSAMOJUHEWHOTO PACIPOCTPAHEHUS! CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHIITEHa Mg pororddexra,
3aKOH COXPAHEHHUsI DHEPrUH, 3aKOH COXPAHCHUS HMITYJIbCa, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAaCCOBOrO 4HMCIa, MOCTYyJarhl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OMPENIEIATh HANIPABIICHHE BEKTOPA MHIYKIIMM MarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

CTPOUTh U OIKMCHIBaTh H300paKEHHUE, CO3/1aBaEMOE IIJIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOJTHATh HKCIEPUMEHTHI 0 MCCIEAOBaHUI0 (DU3NYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUN: MpPU 3TOM
dbopmynupoBath MpoblieMy/3aadyy U TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMBIT H
(bopMyIMpOBaTh BHIBOIBI,

OCYIIECTBJISITH MPSIMbIE M KOCBEHHBIC M3MEPEHUsT (DU3NUECKUX BEJIUYUH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C MCIOJb30BaHUEM
NpSIMBIX U3MEPEHUM: MpPU ITOM KOHCTPYUPOBATH YCTaHOBKY, (DUKCUPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEJIWYUH B BHUAC TaOIMI] U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM HUCCIICIOBAHMUS;

cOOJII0/IaTh MpaBwiia 0€30MacHOr0 TPyJa MPHU MPOBEACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATEIHCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB M J1aOOPATOPHOTO
000opy10BaHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MUECKOW MOJIETBIO,
UCIOJIB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJN3a YCJIOBHS 3a/1auu
BBIOMPATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3UUECKHE BEIMYUHBI U (POPMYIIHI,



HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTH PACYETHl U OLIEHUBATH PEATbHOCTD
MOJy4YEHHOTO 3HaU€HUs (PU3HUECKON BEIUYNHBL;

peliaTh KaueCTBEHHBIC 33/1a4: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
[EMOYKY pacCyXIEHHI C ONOpoil Ha HM3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH HU
¢u3nveckue SBICHNUS;

UCIIONB30BAaTh  MPH  pPEIIEHWH  y4yeOHBIX  3aJady  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTHU JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALINN
U TIpe/ICTaBJICHUsl y4eOHOM W Hay4YHO-TIONYJISIpHONW WH(OpPMAIUHY, TTOTYYeHHONW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATH MOIy4aeMyI0 HH(OpPMAIIHIO;

OOBSICHATH MPUHLUIBI JEHCTBUA MAaIIMH, NPHOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh YCIOBUS UX O€30MacCHOTO UCIOJIb30BAaHUS B MOBCEIHEBHON
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HH
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIlllEeHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTHMUECKOIO
IIOBEJICHUS B OKPY’KaIOLIEH cpene;

paboTaTh B Tpynme C BBHIMOJHEHHEM pPAa3IMYHBIX COIHUANBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYNIbl, PALMOHAIBHO PpACHpelNessTh OO0sI3aHHOCTU U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJ€KBaTHO OLIEHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Ne n/m HaumeHoBaHue pa3iesioB U TeM KoJsmyecTBo 4yacoB JIeKTPOHHbIE
MPOrpaMmabl Bceero Kontpoabubie | Ilpakruueckue | (uudposbie)
padoThl padoThbI o0pa3oBaTe/bHbIE
pecypchl
Paznen 1. DU3UKA U METOJbI HAYYHOI'O ITIO3HAHMUA
11 ®u3nKa 1 METO/Ibl HAYYHOT'O ITO3HAHUS 2 bubnnorexa [JOK
https://m.edso0.ru/7f41bf72
HToro no pazneny 2
Pa3nea 2. MEXAHUKA
2.1 Kunemarnka 5 bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72
2.2 Hunamuka 7 bubnuorexa [JOK
https://m.edso0.ru/7f41bf72
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 bubnnorexka [HOK
https://m.edso0.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJANHAMMUKA
3.1 OCHOBBI MOJIEKYJISIPHO-KUHETUUECKON 9 1 bubnuoreka [IOK
TCOPHH https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEpPMOIMHAMUKH 10 1 bubnuoreka [IOK
https://m.edsoo0.ru/7f41bf72
3.3 ArperaTHbie COCTOSIHHSI BEIIECTBA. 5 bubnuorexa [JOK
Da30BbIe NEPEXOIBI https://m.edsoo.ru/7f41bf72
Wroro no pazmeny 24
Paznen 4. QJIEKTPOJAMHAMUKA
41 DneKTpocTaTHKa 10 1 1 bubnnoreka [JOK
https://m.edso0.ru/7f41bf72
4.2 ITocTosiHHBIN 2neKTpUYeCKuil TOK. TOKHU B 12 1 1 bubmuorexa [IOK
pa3IMYHBIX Cpelax https://m.edsoo.ru/7f41bf72
Wtoro no paszneny 22
PezepBHOE BpeMms 2 1



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

Ne n/m HaumeHoBaHue pa3iesioB U TeM KoJunyecTBo 4yacoB JIeKTPOHHBbIE
NMmporpaMmMbl Bcero Kontpoabubie | Ilpakruueckue | (uudposbie)
padoTbI padoThbI o0pa3oBaTe/bHbIE
pecypcsl
Paszpen 1. JIEKTPOIMHAMUKA
11 MaruutHoe nose. JIeKTpOMarHuTHas 11 1 3 bubnnorexa [HOK
WHTYKIUS https://m.edsoo.ru/7f41c97c
Wroro no pazgeny 11
Paspnen 2. KOJIEBAHUSA U BOJIHbBI
2.1 MexaHU4YeCKHUE U JICKTPOMAarHUTHBIE 9 1 bubnnoreka [JOK
Kose0aHus https://m.edsoo.ru/7f41c97c
2.2 MexaHW4YeCKHUE U JICKTPOMAarHUTHBIE 5 1 bubnnoreka [JOK
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Ontuka 10 3 bubmorexa [JOK
https://m.edso00.ru/7f41c97c
Hroro no paszneny 24

Pazzea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIbHOCTH

3.1 OcHOBBI cIeIMATILHON Teopun 4 1 bubnnoreka [JOK
OTHOCHUTEIIbHOCTH https://m.edsoo.ru/7f41c97c
Nroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DneMeHThI KBAaHTOBOW ONTHKH 6 bubnuorexa [JOK
https://m.edsoo0.ru/7f41c97c
4.2 CrpoeHue aToma 4 bubmuoreka [IOK
https://m.edsoo.ru/7f41c97c
4.3 ATtomHOE A1pO 5 bubnuoreka [IOK
https://m.edsoo.ru/7f41c97c
Wroro no pazmeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMMHU U ACTPODPU3UKHU

5.1

DeMeHTHl aCTPOHOMUU U acTPOPU3UKU

7 1

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

Wroro no paszueny

7



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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Paznes 6. OBOBIIAIOIIEE ITOBTOPEHHUE

6.1 O6o0m1aromiee MOBTOPEHUE 4 bubmumorexa [IOK
https://m.edsoo0.ru/7f41c97c
Wroro no pasgeny 4
PesepBHOE Bpemst 3
OBHIEE KOJIMYECTBO YACOB 110 [TPOI'PAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne Tema ypoka KoJsnyecTBo 4yacoB Hara JJIeKTPOHHbIE
n/n Bceero Kontposbubie | Ilpaktuyeckue | H3y4yeHus | uudposbie
padoThI padoThI o0pa3oBaTe/ibHbIE
pecypcsl
1 ®u3rka — HayKa 0 IpUpo/Ie. 1 bubnnoreka [JOK
HayuHnble MeTO 1Bl TO3HAHUSA https://m.edsoo.ru/ff0c32e2
OKPYKaroIIero Mupa
2 Posb 1 MecTo ¢uzuku B 1 bubnnorexa [HJOK
($hopMHPOBaHUK COBPEMEHHOMN https://m.edsoo.ru/ff0c33e6
Hay4YHOU KapTHUHBI MUDA, B
MPAKTHUYECKON JAESITeITbHOCTH JII0IeH
3 MexaHnuecKkoe NBUKEHUE. 1 bu6mmoreka [IOK
OTHOCHUTEIBHOCTh MEXAHUYECKOTO https://m.edsoo.ru/ff0c3508
neuxeHus. [lepemenienue, CKOpocTs,
YCKOpEHUE
4 PaBHOMeEpHOE PSIMOJIMHEWHOE 1 bubnunoreka [JOK
JIBUKEHHUE https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE NIPSIMOIMHENHOE 1 bubnuoreka [IOK
JIBUKEHHUE https://m.edsoo.ru/ff0c372e
6 CBoOoniHOe mageHne. Y CKopeHue 1 bubnmnorexa [JOK
¢BOOOIHOTO ITaIEHUSA https://m.edsoo.ru/ff0c39cc
7 KpuBonuneiiHoe JBUKEHUE. 1 bubnmoreka [JOK
JIBr>KeHHne MaTepuaabHOM TOYKH 110 https://m.edsoo.ru/ffOc3ada
OKPYXKHOCTHU
8 [Tpunuun otHocuTenbHOCTH ["anmuies. 1 bubnnorexka [HOK
HuepuuansHble CHCTEMBI OTCUETA. https://m.edsoo.ru/ff0c3be8
IlepBbiit 3akoH HproToHA
9 Macca tena. Cuia. [lpuHnun 1 bubnuorexa [IOK
cynepno3uiuu cuil. Bropoii 3akoH https://m.edsoo.ru/ff0c3be8
Hprorona miis MarepuanbHOM TOYKU



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

10 Tpertwnii 3akon HeroToHa 17151 bu6mmoreka [IOK
MaTepUAIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8

11 3akoH BceMUpHOTO TsroTteHus. Cuna bubmuorexa [JOK
TsbKecTu. IlepBas kocMudeckas https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmumorexa [IOK
Tena https://m.edsoo.ru/ff0c3el8

13 Cuna tpenus. Koapdumnuent Tpenus. bubnuorexa [JOK
Cwua conpoTHUBIIEHUS MPU IBUKEHUU https://m.edsoo.ru/ff0c3f76
TEJa B )KUAKOCTH HIIH ra3e

14 [ToctynarensHoe U BpaliaTeiabHOe bu6mmoreka [IOK
JBY)KEHUE a0COIIOTHO TBEPJOTO TeEIaA. https://m.edsoo.ru/ffOc41a6
MowmenT cuisl. [liieuo cunel. Ycnosus
paBHOBECHS TBEPAOTO TEJIA

15 HNmnynsc MaTepuanbHOU TOYKH, bubnuoreka [IOK
CHUCTEMBI MaTEPHAIIBHBIX TOYEK. https://m.edsoo.ru/ff0c43d6
Wmnynbe cuitbl. 3aKOH COXpaHEHUs
UMITyNbca. PeakTHBHOE TBMKEHUE

16 PaGoTra 1 MOIIHOCTH CHIIEL. bu6nmoreka [JOK
Kunernueckas sneprus https://m.edsoo.ru/ff0c4502
MatepHaabHON ToukH. Teopema 06
W3MEHEHHN KHHETUYECKON SHEPTUH

17 [ToTenuuanpHas 3Heprusl. bubnnorexka [JOK
[ToreHunanbHas dHEpPrus yrnpyro https://m.edsoo.ru/ff0c461a
ne(OpMUPOBAHHON MPYKUHBI.
[TorennmaneHas sHEprys Tesa BOIU3U
MTOBEPXHOCTH 3E€MJIU

18 IToTreHinanpHbIe U HETOTEHIIUAILHLIE bu6mmoreka [JOK
cuibl. CBs3b pabOTHI https://m.edsoo.ru/ff0c478c
HEMOTEHIUAIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOW SHEPTHH CHCTEMBI Tell.
3aKOH COXpaHEHMsI MEXaHUUECKON
SHEPrUu

19 JlaGopatopHas paboTa



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
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((I/ICCJ'ICI[OBaHI/Ie CBiA3HU pa6OTBI CHIJIBI C
W3MEHECHHEM MEXaHHMISCKOM SHCPTHUU
TEJIa HA IPpUMEPE paCTAKCHUA
PE3UHOBOI'O KI'yTa»

20

KonTponbhas pabota no teme
«Kunemaruka. J[unamuka. 3aKoHbI
COXPAHEHHUs B MEXAHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4b74

21

OCHOBHBIE TIOJ0KEHUSI MOJIEKYIISIPHO-
KWHETUYECKOU Teopun. bpoyHoBCcKoe
newkenue. Auddysus

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4dc?2

22

XapakTep JBUKECHUS U
B3aMMOJCHCTBHUS YaCTHUII BEIISCTBA.
Mojenu cTpoeHuUsl Ta30B, KUIKOCTEH
Y TBEPIBIX TN

23

Macca monekyin. KonnuectBo
BemlectBa. [locrossHHass ABoraipo

24

Tennosoe paBHOBecue. TeMmieparypa
u e€ uzmepenue. lllkana remneparyp
Lenbcus

25

WNneansusiii ra3 B MKT. OcHoBHoe
ypaBHeHne MKT

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AOcomoTHas TemrepaTypa Kak Mepa
CpeaHEel KHHETHYECKOM SHEPTUr
JBUKEHUSI MOJIEKYI. Y paBHEHHUE
MenpeneeBa-Knaneiipona

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc511e

27

3akoH JlanbpToHa. I'a30BEIC 3aKOHBI

28

JlaGopaTtopHnast pabota
«HccnenoBanre 3aBUCUMOCTH MEXKIY
rapaMeTpaMy COCTOSTHHS
pa3peKEeHHOTr0 razay

29

N3omnporiecchl B uaeaaIbHOM ra3e u ux
rpaduyeckoe npeacTaBIeHue

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c570e

30

Buytpennsis sneprus
TepMOl[HHaMI/I‘IeCKOfI CUCTEMBI N

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5952



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952

croco0s! e€ n3Menenus. Komnaectso
TEIUIOTHI U paboTta. BayTpeHHss
SHEPTHsl OIHOATOMHOT'O UEaTBHOTO
rasa

31 Bunb Teronepenaun bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5c36

32 V nenpHas TEIUIOEMKOCTH BELIECTBA. bu6mmoreka [IOK
KonnuecTBo TemnoTel npu https://m.edso0.ru/ff0c5¢c36
Tertonepenaye. AnuadaTHbIN
IPOIIeCC

33 [lepBblil 3aKOH TEPMOJAMHAMUKHU U €TI0 bubnnoreka [JOK
IIPUMEHEHHE K U30MpoLeccaM https://m.edsoo.ru/ffOc5efc

34 Heob6patumocts mnporieccoB B bubnuorexa [JOK
npupoae. Bropoii 3akoH https://m.edsoo.ru/ff0c6230
TEPMOTUHAMUKHU

35 [Tpunnun aeiicteus u K11/ TermoBoit bu6mmoreka [IOK
MaIlIHbI https://m.edsoo.ru/ff0c600a

36 Iukn Kapuo u ero KI1J{

37 DKoorn4YecKue mpooIeMbl
TEIUIOPHEPTETHKHU

38 O06o6maromuii ypok «MoltekysipHast bubmmoreka [JOK
¢u3uka. OCHOBBI TEPMOJMHAMUKI https://m.edso0.ru/ff0c6938

39 KoHnTposipHas padboTa mo Teme bubmmoreka [JOK
«MonekynsipHas ¢puznka. OCHOBBI https://m.edsoo.ru/ff0c6a50
TEPMOTMTHAMHKH)

40 [TapooOpa3oBanre U KOHIEHCAITHS. bubnuorexa [JOK
Vcnapenue u KAnexnue https://m.edsoo0.ru/ff0c63b6

41 AOcom0THAS U OTHOCHTEIIbHAS bu6mmorexa [IOK
BJIAKHOCTh BO3/1yXa. HachleHHbIl https://m.edsoo.ru/ff0c64d8
nap

42 TBépnoe Teno. Kpucranmnuueckue u bubnmoreka [JOK

aMmopdHbIe Teaa. AHU30TPOIHS
CBOMCTB KpuCTaJLIOB. JKujakue
KkpucTauibl. COBpeMEHHbIE

https://m.edsoo.ru/ff0c65f0



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
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https://m.edsoo.ru/ff0c65f0

MaTCPHaAJIbI

43 [TnaBneHue U KpUCTATUTH3AITHS. bubnmoreka [JOK
VY nenbHas TEIOTa IIaBJICHHUS. https://m.edsoo.ru/ff0c6708
Cyb6numarus

44 VYpaBHeHue TerIoBoro 6agaHca bubmuorexa [JOK

https://m.edsoo.ru/ff0c6820

45 DneKTpu3anus Tei. INeKTPUIECKU bubnmoreka [JOK
3apsij. J{Ba BU1a 3JEKTPUYECKHUX https://m.edsoo.ru/ffOc6bcc
3apsJ0B

46 [TpoBOTHUKH, TUATIEKTPUKH H bu6mmoreka [IOK
MOJIYITPOBOJTHUKH. 3aKOH COXPAHECHHS https://m.edsoo.ru/ffOc6bcc
AIEKTPUUYECKOTO 3apsjia

47 B3aumoneiictBue 3apsiioB. 3aK0H bubnnorexa [HOK
Kynona. To4yeuHbIi 3JIEKTPHUUECKUI https://m.edsoo.ru/ffOc6ce4
3apsiy

48 Hanpsa€HHOCTB 3JIEKTPUUECKOTO bubnmnorexa [JOK
nosist. [IpuHIMn cynepno3unun https://m.edsoo.ru/ffOc6df2
ANEKTPUUECKHUX ToneH. JInnun
HaINPsKEHHOCTU

49 Pabora cuit anekTpocTaTuyeckoro bubnmnorexa [JOK
nons. ITorennman. PasHocts https://m.edsoo.ru/ffOc6f00
MOTEHIINAJIOB

50 IIpoBOIHUKY U TUATIEKTPUKH B bubnuoteka [JOK
ANEKTPOCTATHYECKOM II0JIE. https://m.edsoo.ru/ff0c7018
Jnsnextpudeckas MpOHUIIAEMOCTh

51 OnektpoéMkocTb. Konnencarop bubnmoreka [JOK

https://m.edsoo.ru/ff0c7126

52 DIEeKTPOEMKOCTD TIIIOCKOTO bubnmuorexa [JOK
KOHJIEHCAaTOpa. JHEPTus 3apsHKEHHOTO https://m.edsoo.ru/ff0c72c0
KOHJICHCATOpa

53 JlaGopatopHas pabota "M3mepenue
3JIEKTPOEMKOCTH KOHAEHcaTopa'

o4 [IpuHLMI [EHCTBUS U IPUMEHEHHE

KOHACHCATOPOB, KOIIMPOBAJIBHOI'O
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amnmnapara, CTpyHHOTO IpUHTEpA.
DneKTpocTaTHUecKast 3alluTa.
3a3eMiIeHHe AIIEKTPONprUOOPOB

55

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cymiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conportusnenue. 3akon Oma aJist
ydacTka 1enu

56

[TocnenoBarenbHOE, MapaieIbHOE,
CMEIIIaHHOE COEANHEHUE
npoBoaHUKOB. JlaboparopHas pabota
«3y4yeHne CMEIIaHHOTO COSUHEHUS
PE3UCTOPOBY

0.5

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

57

PabGoTa 1 MOIIHOCTB ANEKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenua

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 715 OJTHOM (3aMKHYTOM)
anekTpuueckoi nenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«M3mepenne D/IC ncrtouHnka TokKa u
€ro BHYTPEHHET0 CONPOTUBIICHUSI

0.5

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

59

Pe3epBHblii ypok. KoHTponbHas
paborta no Teme "DnexkTpoauHamuka' /
Bcepoccuiickas npoBepoyHas paboTta

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c8c56

60

O6o0maromuii ypok
«DNeKTpOIUHAMUKAY /
Bcepoccuiickast mpoBepouHasi pabora

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c88be

61

DJIEKTPOHHAs MPOBOJIUMOCTh TBEPIBIX
METaJIOB. 3aBUCUMOCTh
CONPOTHUBIICHHS METAJIJIOB OT
teMriepatypbl. CBEpXIIPOBOJUMOCTh

62

DIIEKTPUYECKUI TOK B BAKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

63

[TorynpoBoIHUKH, UX COOCTBEHHAs U
IpUMecHas NpoBoAUMMOCTh. CBoOMCTBa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae
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p—n-nepexonaa. [ToxynpoBogHHKOBBIE

prOOpbI

64 DIIEKTPUYECKHUI TOK B pacTBOpax M 1 bubmuorexa [JOK
paciuiaBax 3J€KTPOJIUTOB. https://m.edsoo.ru/ff0c82ba
DNEKTPOIUTHYECKAs JUCCOLUAITHS.
DIIEKTPOIN3

65 DIIEKTPUYECKHI TOK B Ta3ax. 1 bubnuorexa [JOK
CamocTosTenbHbIN U https://m.edsoo.ru/ff0c84ae
HECaMOCTOSITeNIbHBIN pa3psi.
Momnnus. [lnazma

66 DneKkTprudecKue mpruodopsl U 1 bubnnoreka [JOK
YCTPOMCTBA U UX MPAKTUIECKOE https://m.edsoo.ru/ff0c86fc
npuMmenenue. [IpaBuna TexHuKu
0€30MacCHOCTH

67 KoHTpoinbHas pabora 1o Teme 1 bubnnoreka [JOK
«9nekrpocrartuka. [locTosHHBIN https://m.edsoo.ru/ffOc8a8a
JJIEKTPUYECKUM TOK. TOKH B
Pa3ITUYHBIX CPElIax»

68 PezepaHblil ypok. O6001maronuii ypok 1 bubnuoreka [IOK
no reMam 10 knacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KJIACC

Ne Tema ypoka KoJsunyecTBo 4acoB Hara DJIeKTPOHHbIE
n/n Bcero Kourpoabubie | IIpakTtuyeckue | u3y4denus | uudposbie
padoThI padoThI o0pa3oBaTte/ibHbIE
pecypchl

1 [TocTossHHBIE MATHUTHI U UX 1 but6mmoreka [IOK
B3auMoOJIeicTBHE. MarHuTHOE ToJIE. https://m.edso00.ru/ff0c9778
BexTtop MarHuTHOM UHAYKLIHH.
JIvHUM MarHUTHOW MHIYKIUU

2 MarsuTHOE 1oJjie IPOBOJHUKA C 1 bu6nunorexa [IOK
ToKoM. OnbIT Dpcresa. https://m.edsoo.ru/ff0c98fe
BzaumoneiicTBre MpOBOJHUKOB C
TOKOM

3 JlaboparopHas padota «/3yuenue 1 1 bubnmnoreka [HOK
MAarHUTHOTO IOJIS KATYIIKU ¢ TOKOM) https://m.edsoo.ru/ff0c98fe

4 JleficTBME MarHUTHOTO TOJIS Ha 1 1 bubmuorexa [JOK
MPOBOJHUK ¢ TOKOM. Cuta Amriepa. https://m.edsoo.ru/ffOc9acO
JIaGoparopHas paboTa
«HccnenoBanue neicTBUS
MOCTOSIHHOTO MarHuTa Ha pamKy ¢
TOKOM)

5 JleficTBe MarHUTHOTO TOJISL HA 1 bubnmnoreka [JOK
JBIKYILYIOCS 3apSDKEHHYIO YaCTHILY. https://m.edsoo.ru/ff0c9df4
Cuna Jlopenna. Pabota cuibl
Jlopenua

6 OnexkTpoMarauTHas UHAyKIus. [loTok 1
BEKTOpa MarHUTHOU uHAyKuuu. 31C
WHAYKIUU. 3aKOH 3JIEKTPOMarHUTHON
uHaykuuu Papanes

7 JlabopaTopHas pabota 1 1 bubnuotexa [JOK
«HccnenoBanue siBICHUS https://m.edsoo.ru/ff0cal50
AIEKTPOMArHUTHOM WHIYKITHI)

8 NHnykTuBHOCTD. SIBEHME 1 bubmmorexa [JOK
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camouHaykiuu. 9JIC caMOUMHAYKIIUH.

3Hepm;1 MArauMTHOIO ITOJIAA KaTyIIKHU
C TOKOM. :‘)J'IGKTpOMaFHI/ITHOC II0JIC

https://m.edsoo.ru/ff0ca600

TexHudeckue ycTpoucTBa U UX
IIPUMEHEHHE: IOCTOSIHHBIE MarHUTHI,
3JIEKTPOMArHUTHI, 3JIEKTPOABUTATEINb,
YCKOPHUTENH 3JIEMEHTAPHBIX YacTUll,
VHJYKIMOHHAs I1eYb

10

O6o6maromuii ypok «MarautHoe
1oJie. DIEKTPOMAarHUTHAST WHIYKIIHSD)

bubnuoreka [{OK
https://m.edsoo.ru/ffOcab82

11

KontposbHas padoTa mo teme
«Mar"guTtHoe 1oJe.
DNIeKTpOMaruuTHasi MHIYKIUS»

bubnuoreka [{OK
https://m.edsoo.ru/ffOcad58

12

CB0OOOTHBIC MEXaHHUECKUE
kosebanus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
TapMOHHYECKHUX KoeOaHui.
[IpeBpaiieHue sHEeprun

bubnunoreka LIOK
https://m.edsoo.ru/ffOcaf06

13

JIaGoparopHas paboTa
«HMccrnenoBanne 3aBUCUMOCTH
nepro/ia MajbIX KojaeOaHuii rpy3a Ha
HUTH OT JUIMHBI HUTH ¥ MacChl TPy3a»

14

Konebarenbublit KoHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHBIC KOJIcOaHUs B
UJeabHOM KOJIeOaTeTbHOM KOHTYPE.
AHAJIOTHS MEXKy MEXaHHUSCKUMHA U
AIEKTPOMArHUTHBIMH KOJIeOaHUSIMU

bubnmnorexa LIOK
https://m.edsoo.ru/ffOcb820

15

®opmyna Tomcona. 3akoH
COXpAHEHUs SHEPTHH B HJI€AJTLHOM
KoJ1e0aTeIbHOM KOHTYpe

bubnunorexa LIOK
https://m.edsoo.ru/ffOcb9c4

16

[IpeacraBnenue o 3aTyxaromux
KoseOaHusX. BeIHyKICHHBIS
MexaHu4eckue konebanus. Pesonanc.
BbIHYXICHHBIE 2JIEKTPOMATHUTHBIE

but6mmorexa [IOK
https://m.edsoo.ru/ffOcbb86
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KOJIeOaHusA

17

Ilepemennsblii Tok. CUHYCOUJAJIbHBII
MepeMEeHHbIN TOK. MOITHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYTHOE U
JICHCTBYIOIIECE 3HAYECHHUE CHIIbI TOKA U
HaIpsHKEHUS

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

18

Tpancdopmarop. [IponsBosacTso,
nepeaaya u norpedieHue
AIEKTPUYECKOM SHEPTUU

19

Y CTpOUCTBO U MPAKTUUYECKOE
IIPUMEHEHHE IEKTPUUYECKOTO 3BOHKA,
reHepaTopa IEpEMEHHOT0 TOKa,
JIMHUH dIeKTponepesayd

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

20

DKOJIOrM4eCKHe PUCKU TIpU
MIPOM3BOCTBE IMEKTPOIHEPTHU.
Kynbrypa ncnonbs3oBaHus
3JIEKTPOIHEPI U B MOBCEIHEBHON
KHU3HH

21

MexaHuYecKue BOJIHBI, YCIOBHUS
pacnpoctpanenus. [lepuoa. Ckopocth
pacrpoCcTpaHeHHsI U JJTHHA BOJIHBI.
HOHepCLIHI)IC W IPOJ0JIBHBIC BOJITHBI

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcca54

22

3Byk. CkopocTh 3ByKa. I poMKOCTB
3ByKa. Beicora ToHa. TemOp 3Byka

bubnmnorexa LIOK
https://m.edsoo.ru/ffOcccOc

23

DIEeKTpPOMarHuTHBIE BOJIHBI, UX
cBoMcTBa U cKopocTs. [Ikana
9JIEKTPOMAarHUTHBIX BOJIH

but6mmoreka [IOK
https://m.edsoo.ru/ffOccfe0

24

HpI/IHI_[I/IHBI paanoCBA3U U
TCIICBUACHUS. PaszButne Cp€aACTB
CBA3U. PaIlI/IOJ'IOKaI_[I/Iﬂ

25

Kontponbnas padota «Konebanus u
BOJIHBI»

but6mmoreka [IOK
https://m.edsoo.ru/ffOcc6f8

26

[IpsmonuHeliHOE pacipoCTpaHEHUE
CBETA B OJTHOPOJHOM Cpee.

but6mmoreka [IOK
https://m.edsoo.ru/ff0cd350
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Todeunblil KICTOUHUK cBeTa. JIyu
CBETa

27 OTtpakeHue cBeTa. 3aKOHBI bubmuorexa [JOK
oTpaxxeHus ceera. [loctpoenue https://m.edsoo.ru/ff0cd4e0
1300pakeHUH B IJIOCKOM 3€pKajie

28 [Ipenomnenue ceera. [TonHoe Bu6mumotexa [JOK
BHYTpeHHee oTpakeHue. [IpenenbHblii https://m.edsoo.ru/ff0cd7f6
YroJl TIOJTHOTO BHYTPEHHETO
OTPAKEHMSI

29 JlaboparopHas pabota «3mepenue bubmmoreka [JOK
MOKa3aTeJisi IPEJIOMIICHUS CTEKJIa https://m.edsoo.ru/ff0cd67a

30 JIunsel. [TocTpoeHne n300paxeHM B bubmmoreka [JOK
nuH3e. Dopmysa TOHKOM JIMH3BI. https://m.edsoo.ru/ffOcddle
YBennyeHue JTMH3bI

31 JlaGopaTopHas paboTta
«HMccrnenoBanne CBONCTB
1300pakeHUH B JIMH3aX»

32 Hucnepcus cseta. Cll0KHBIN cOCTaB
6enoro csera. LIer. JlaboparopHas
pabota «Habmroienue nucrepcuu
CBETa»

33 Wutepdepennus cera. Audpaxius bubmuoreka [JOK
ceta. /ludpaknuonHas pemerka https://m.edsoo.ru/ffOced22

34 IlonepeyHOCTh CBETOBBIX BOJIH. bubmuorexa [JOK
[Tonspuzanus ceera https://m.edsoo.ru/ff0cf02e

35 Onrtuyeckue mpuOOPHI U yCTPOHCTBA
U yCJIOBHSI UX O€30I1aCHOTO
IPUMEHEHHSI

36 ['panuIIBI TPUMEHUMOCTH bubnuoteka [JOK
KJ1Iaccuueckor MexaHuku. [locrynarsr https://m.edsoo.ru/ffOcf862
CHEelUaJIbHON TEOpUHU
OTHOCHUTEJILHOCTH

37 OTHOCHUTENBHOCTD OJTHOBPEMEHHOCTH. but6mmoreka [IOK

3aM€I[JIeHI/Ie BPCMCHH U COKpAIICHUC

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

38 DHeprusi ¥ UMNYJIbC PEISTUBUCTCKOM bubmmoreka [JOK
yacTullbl. CBS3b MAacChl C SHEPTUEH U https://m.edsoo.ru/ffOcfc68
UMITYJTECOM. DHEPTHsI IOKOS

39 KontponbHas padota «OnrTuka. bubnuotexa [JOK
OcHOBBI CIELIMATIBHOM Teopuun https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIIbHOCTH

40 ®otonbl. opmyna [Tnanka. Dueprus bubmmoreka [JOK
1 UMIyJIbC POTOHA https://m.edsoo.ru/ffOcfel16

41 OTKpbITHE U UCCIIEI0BAaHUE Bu6mmoteka [JOK
dotorddekra. OnbiTer A. T https://m.edsoo.ru/ffOcffc4
CroseroBa

42 3akoHbl porodddekra. YpaBHEHUE bubnnoreka [JOK
OitHmTeitHa as porodddexra. https://m.edsoo.ru/ffod015e
«Kpacnas rpanuma» ¢horodddexra

43 JaBnenue cBera. Onbithl [1. H. bubnuoreka [{OK
JlebeneBa. XuMHUUECKOE JE€HiCTBHE https://m.edsoo.ru/ff0d04a6
CBeTa

44 TexHuueckue ycTpoucTa u
MPaKTUYECKOE TPUMEHEHHE:

(dhoTosneMeHnT, GOTOIATUHK,
conHe4YHas OaTapesi, CBETOJIUO]T

45 Pemenue 3amad mo reme «1EeMEHTHI but6mmoreka [IOK
KBAHTOBOU ONTHKH https://m.edsoo.ru/ff0d0302

46 Monens atoma TomcoHa. OnBITE but6mmorexa [IOK
Pesepdopna o paccessHUIO 0-9aCTHIL. https://m.edsoo.ru/ff0d091a
[InanerapHas moziens aToma

47 [Toctynater bopa bubmmoreka [JOK

https://m.edsoo.ru/ff0dOafa

48 N3nydyenue u normiomenue GoToHOB bubnuoteka [JOK
IIpU MIEPEXOE aTOMa C OAHOTO https://m.edsoo.ru/ff0d0afa
YPOBHS dHEPTrUM Ha Apyroul. Bumbl
CIIEKTPOB

49 BoiHOBEIE cBOMCTBA YacTHIl. BOIHEBI but6mmoreka [IOK
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ne bpoiina. KopnyckynsipHo-
BOJIHOBOM Jyasin3M. CrIOHTaHHOE U
BBIHYKJCHHOE M3JTyUYCHHE

https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE paInOaKTUBHOCTU. OIBITHI
Pesepdopna no onpenenenuto
COCTaBa PaJIMOAKTUBHOTO M3ITy4CHUS

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anbda-, 6era-, raMma-
u3nydyeHus. BinusHue
PaIMOaKTUBHOCTH Ha KUBBIC
OpTraHU3MBI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3orombl. Anbda-pacma.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnaz. ['aMma-usirydenue

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBA3U HYKJIOHOB B sIJIpe.
Snepubie peakuuu. S nepHbIin
peaktop. [Ipobrnemsbl, mepCIeKTHBHI,
AKOJIOTUYECKHUE aCIEKThI SIACPHOMN
JHEPreTUKU

bubnuorexa [JOK
https://m.edsoo.ru/ff0d1356

54

DOnemeHTapHbIe YacTUlbl. OTKpPBITHE
no3uTpoHa. MeTo/pl HaOMo1eH!s U
pPErucTpanuy 3J€MEHTAPHBIX YACTHII.
Kpyrastii cton «@yH1aMeHTalIbHbIE
B3anmMoaercTBUg. EMMHCTBO
(bu3n4ecKoil KapTHUHBI MUPA»

bu6anoreka LIOK
https://m.edsoo.ru/ff0d0e38

55

OTans! Pa3sBUTHUA aCTPOHOMHHU.
[IpukiiagHoe 1 MUPOBO33PEHUECKOE
3Ha4YE€HHE aCTPOHOMMH. Bug
3B&3aHOrO Heba. Co3Be3aus, sIpKUe
3Bé3,ZII)I, IIJIAHETHI, UX BUIUMOC
nBuxeHne. ColnHeuHas cucTeMa

56

Comnnaue. CoyHeuHast aKTUBHOCTD.
Uctounuk sHeprum CosiHIa v 3BE311

57

3BE3bI, NX OCHOBHBIE
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XapaKTEPUCTUKH. 3BE3]IbI TJIABHOM
II0CJIEI0BAaTEIbHOCTU. BHyTpeHHEE
cTpoenue 3BE311. CoBpeMeHHbIe
MPEACTABICHUS O MPOUCXOKICHUU U
sBosmronu CoJHIIa U 3BE3]

58

Muneunsiii [lyte — Hama I'anakTuka.
TTonoxenue u nBuxxenane ConHIila B
lNanaktuke. I'anaktuku. Y€pHbie
JBIPBI B SIAPAX TaJaKTUK

59

Bcenennas. Pazberanue rajakTuk.
Teopust bonbioro B3pbIiBa.
PennkroBoe uznydeHue.
MeraranakTuka

60

Hepemennsie npobieMbl acCTpOHOMUUT

61

KonTponbHas pabota «neMeHTHI
ACTPOHOMUU U aCTPOPUIUKN»

62

O6o06uaromuit ypok. Ponb puszuku n
ACTPOHOMHUHU B SKOHOMHUYECKOIA,
TEXHOJIOTUYECKOW, COLUAIIBHOU U
ATUYECKOM chepax eaTeTbHOCTH
YeJI0BeKa

63

O6o0maromuii ypok. Pois u mecto
(GU3MKN ¥ ACTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHHE MUPA

64

O606maromuit ypok. Poib
¢buznveckoii Teopuu B
(hopMHUpPOBAHHH MPECTABICHUHN O
¢bu3nyeckoil kKapTUHE MUpa

65

O606matromuii ypok. Mecto
¢bu3nveckoil KapTHHBI MHUpa B 001IEM
PSTy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX IPEJCTABICHUNA O IPUPOJIE

66

Pe3epBHbIil ypok. MarHuTHOE MOJIE.
DNEeKTpOMarHuTHasi MHAYKIIHS




67

PesepBubiii ypok. Ontrka. OCHOBBI
CIIELMAJIbHON TEOpUU
OTHOCHUTEIIbHOCTH

68

Pesepubiii ypok. KBantoBas ¢pusuka.

DNeMEeHTHI aCTPOHOMHU H
acTpo(U3HUKH

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMBbI CpeIHEro o01ero 00pa3oBaHus

10.1

JleMOHCTpHpOBAaTh Ha MpHUMEpPax pojib M MeCTo (HU3UKU B
(GOopMHpPOBaHUN COBPEMEHHOW HAaydyHOW KapTUHBI MHpa, B Pa3BUTHHU
COBPEMEHHOW TEXHMKU M TEXHOJIOTMH, B IMPAKTUYECKOU NEATEIBHOCTH

JTronen

10.2

Y4YuTBIBaTh TPaHUIBI NPUMEHEHHUS HM3YYEHHBIX (U3MYECKHX MOJENECH:
MaTepuajgbHas TOYKa, HMHEpLUUAIbHAasg cUcTeMa OTcuéra, aO0COJIIOTHO
TBEPIOE TEJO, UICAIBHBIN ra3; MOJEIN CTPOCHHUS Ta30B, )KUIKOCTEH U
TBEPABIX Te€J, TOYEYHBIH JJIEKTPUYECKUH 3apsii — IPH PELICHUU

¢busnyeckux 3a1aq

10.3

Pacnio3naBath ¢usnueckue sBIEHHS (TMPOLECCH) M OOBICHATh MX Ha
OCHOBE 3aKOHOB MEXaHHUKH, MOJEKYIIPHO-KMHETUYECKOW TEOpUHu
CTPOCHMsI  BEIIeCTBA M  JJEKTPOJUHAMMKHU: pPaBHOMEPHOE W
PaBHOYCKOPEHHOE IIPSAMOJIMHEHHOE JIBUJKEHHUE, CBOOOJHOE IaJeHue
T€l, ABWKEHHE IO OKPYXHOCTH, HHEpLMs, B3aUMOJEHCTBHE TEII,
muddy3usi, OpoyHOBCKOE IBUKEHHE, CTPOCHHE XKHUAKOCTEH M TBEPIBIX
TeJ, U3MEHEeHne 00bEMa Tell MPU HarpeBaHUU (OXJIaKICHHUH), TEIIOBOE
paBHOBEcHE, HUCIapeHue, KOHJEHcalus, MJIaBJIeHUe, KPUCTAIIU3allus,
KHUIIEHUE, BJIA)KHOCTh BO3/]yXa, MOBBIIIEHUE JABJICHHS Ta3a MpU €ro
HarpeBaHUU B 3aKpPBITOM COCYJE, CBSA3b MEXAYy IapamMeTpaMu
COCTOSIHHSI Ta3a B M30IIpolieccax; 3JIEKTpU3alus Tel, B3aUMOJEHCTBUE

3apsioB

10.4

OnuceiBaTh  MEXaHUYECKOE JIBJKEHUE, MCIONb3yd  (pusmdeckue
BEJIMYMHBI: KOOpJIMHATA, IyTh, NEPEMEIEHUE, CKOPOCTh, YCKOPEHHE,
Macca Tela, CHja, MUMIYIbC TeJla, KUHETHYECKas DJHEPIus,
MOTEHLIMAJbHAs dJHEprus, MexaHudeckas pabora, MeXxaHudecKas
MOIIIHOCTh; MIPHU ONHCAHUHU MPABWIBHO TPAKTOBATH (PU3NYECKUI CMBICIT
UCTOJb3yEeMbIX BEIMYMH, HMX O0003HAUE€HUS W E€AMHHUIBI, HAXOAWUTh
(bopMyIIbl, CBS3BIBAIOLINE JAaHHYIO (PU3NYECKYIO BEIIMYMHY C JAPYTUMHU

BEInM4YnHaMn

10.5

OnuceiBaTh HN3Y4YCHHBIC TCIIJIOBLIC CBOMCTBA TeNl U TEIJIOBEIE SABJICHHUA,

HCIIOJIb3YA (1)I/I3I/I‘-ICCKI/IG BCJIMYMUHBI: JAaBJICHUC Tas3ad, TEMIICpaTypa,




CpeAHsis KUHETHYECKas SHEPrusi XaoTUUYECKOrO JBHXKEHHUS MOJIEKYII,
CpelHEKBaJgpaTHU4Has CKOPOCTb MOJIEKYJ, KOJUYECTBO TEIUIOTHI,
BHYTPEHHSIS1 dHeprus, paboTa raza, Ko3QQUIUEHT MOJIE3HOTO JeHCTBUS
TEIUIOBOT'O  JBUTATENs; MPU OMUCAHUM TPABUIBHO TPAKTOBATH
(U3UYECKUN CMBICIT HCIONB3YEMBIX BEIMYUH, WX OOO3HAYCHUS U
€AMHUIIBI, HAXOAUTH (DOPMYJIBI, CBSI3BIBAIOIINE AAHHYIO (DPU3UYECKYIO

BCIMYHUHY C APYTMMH BEIWYUHAM

10.6

OnuceiBaTh W3y4YEHHBIE OSJEKTPUYECKUE CBOWCTBA BeEIIECTBA W
JNEKTPpUYECKUE  SBICHUS  (TMPOIECCHI), HCIONB3ysd  (PU3nYecKue
BEJIMYMHBI: INEKTPUYECKUI 3apsi, JNEKTPUUYECKOE noie,
HanpspKEHHOCTh  TMOJISI, MOTEHLHUAal, pPa3HOCTh MOTEHLHUAIOB; IpHU
ONHMCAaHUU TPABWJIBHO TPAKTOBATH (PU3WYCCKUI CMBICT HCIOIB3YEMBIX
BEeIIMYMH, WX OOO3HAYCHHWS W CAWHHMIBI; YKa3blBaTh (HOPMYIIHI,

CBA3BbIBAOIINEC JAHHYIO (I)I/I3I/I‘IGCKYIO BCJIMYHHY C APYT'UMHU BCIIMYNHAMU

10.7

aHAJIM3UpPOBaTh (PU3UUYECKUE NPOLECChl M SIBICHUS, MCIOJb3Ys
¢u3nvecKre 3aKOHBI U MMPUHLIUIIBL: 3aKOH BCEMHUPHOTO TAroTeHus, |, 11 u
Il 3axonb! Hpl0TOHA, 3aKOH COXpaHEHUsI MEXaHUUYECKON IHEPIUH, 3aKOH
COXpaHEHMs HUMIYJIbca, NPUHLMII CYNEPHO3ULUN CWI, HPUHLUI
paBHOIPAaBUS  MHEPLUUAIbHBIX  CHUCTEM  OTCYETA;  MOJIEKYISIPHO-
KMHETUYECKYIO TEOPHIO CTPOECHMSI BEILECTBA, I'a30BbIE€ 3aKOHBI, CBA3b
CpeIHEell KUHETHMYECKONM DSHEpPruu TEIUIOBOTO JBUKEHHUS MOJEKYJ C
aOCOJIIOTHON TeMIepaTypoi, HEepBbI 3aKOH TEPMOJMHAMUKHU; 3aKOH
COXpaHEHHs DJIEKTPUUECKOTO 3apsaa, 3akoH KyioHa, npu 3Tom
pa3nuyarh CIOBECHYIO (DOPMYJIMpPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe

BBIPAKEHHUE U YCIIOBUS (TPaHUIIbl, 00JIaCTH) MPUMEHUMOCTHU

10.8

OOBSACHATH OCHOBHBIC IMPUHIUIIBI JIeNCTBUSA MalllvH, HpI/IGOpOB n
TCXHUYCCKUX YCTpOﬁCTB; pa3in4yaTb  YCIOBUA  HUX 0e30I1acHOro

HCIIOJIB30BaHHUA B HOBCG}IHGBHOﬁ KHU3HU

10.9

BEIIONHATE SKCIIEPUMEHTHI TI0 UCCIIEAOBAHUIO (U3NYECKHUX SBICHUH U
MIPOLIECCOB C HCIOJIB30BAHUEM NPSAMBIX U KOCBEHHBIX M3MEpPEHHIi; Mpu
5ToM (GOopMyIMpOBaTh MpobiaeMy (3a7ady) M TUIOTE3y Y4eOHOro
9KCIIEPUMEHTA, COOMPATh YCTAaHOBKY M3 IPEATI0KEHHOTO 000py10BaHUS,

MIPOBOJUTH ONBIT U (OPMYITUPOBATH BHIBOIBI

10.10

OCYHIGCTBJ'ISITB MMPAMBIC 1 KOCBEHHBIC NU3MEPCHUA (1)I/I3I/I'—ICCKI/IX BCJIMYHH,
IIpHu 3TOM BBI6I/IpaTL ONTUMAJIBHBIN CII0CO0 HU3MCPCHUSA U UCIIOJIB30BaTh

MN3BCCTHBIC MCTOAbI OLICHKH HOI‘pCH.IHOCTCﬁ H3MCpCHHfI

10.11

HccnenoBaTh 3aBUCHMOCTH MEXIYy (QU3NYECKUMH BEIMUYMHAMH C
WCIIOJIb30BAHUEM TPSIMBIX M3MEpPEHUH; NpU ITOM KOHCTPYHPOBATh

YCTAaHOBKY, (I)I/IKCI/IpOBaTB PE3YIbTAThI HOJ'Iy‘ICHHOfI 3aBUCHUMOCTH




(U3MUECKUX BEIWYMH B BUJIE TaOMUI] U TpaduKOB, JAETIaTh BBHIBOJBI IO

pe3yjbTaTaM HUCCICIOBAHUA

10.12

CobmromaTh  mpaBwia  0€30MacHOTO  Tpyda TMNpU  MPOBEACHUH
UCCIICIOBAaHN B paMKax Y4eOHOro  SKCIepUMEHTa, Yy4eOHO-
HCCIIEIOBATENBCKOM M MPOEKTHOM JEATEIIBHOCTH € HMCIOJIb30BAHUEM

M3MEpUTENBbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BaHUS

10.13

Pemate pacuérHble 3amaud C SIBHO 3aJaHHOW (M3MYECKOH MOAEIBIO,
UCTONB3ysl (pU3MUECKUEe 3aKOHBl W MPHUHLUIBI;, HA OCHOBE aHaIM3a
YCJIOBHSA 33a[1a4i BEIOUPATh (PU3NYECKYIO MOJIEIb, BBIACTATH (PHU3NUECKUE
BEJIMYMHBI U (QOPMYJIbI, HEOOXOIUMBIE Uil €€ pelIeHus, NMPOBOIUTH
pacy€Thl M OLECHWBATh PEATLHOCTH MOJIYUYCHHOTO 3HAYCHUS (PU3NIECKOi

BCJINYHHBI

10.14

Pemars Ka4ueCTBECHHbIC 3a/1a4H: BBICTPANBAaTh JIOTUYECKH
HENPOTUBOPEUHUBYIO LEMOYKY PACCYXJICHHI C OMOpPOHM Ha W3y4YCHHbIE

3aKOHbI, 3dKOHOMCPHOCTHU U (I)I/ISI/I‘ICCKI/IS SABJICHUA

10.15

Hcnonp3oBaTe MpU  pelIeHMH  y4yeOHBIX  3aJad  COBPEMEHHbIE
WHPOPMAIIMOHHBIE TEXHOJOTHMHM JJIs TOWCKA, CTPYKTYPHPOBAHUS,
UHTEpIpeTalMi M TPEeACTaBICHUS Yy4eOHOM W Hay4yHO-TIONYJISpPHON
uHpOpMalUY, IOJYYEHHOH W3 pa3IM4YHBbIX HCTOYHUKOB; KPUTHUYECKHU

AHAJIM3UPOBATD MMOJIY94aCMYHO HH(bOpMaI_II/IIO

10.16

[IpuBoauTh HpHUMEpHl BKJIaJa POCCUHCKUX U 3apyOekHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE IPOILECCOB OKPYKAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHH

10.17

Hcnonp30BaTh TEOpeTHYECKHE 3HAHUSA MO (HU3MKE B IMOBCEIHEBHOMN
KHU3HU 1)1 oOecriedeHnst 0€30MacHOCTH Ipy 00pallleHnu ¢ mpubopamMu 1
TEXHUYECKUMHU  YCTPONCTBaMH, JJI COXpaHEHHUs 3J0pPOBbs U

CO6J'II-OILCHI/I}I HOPM 5KOJIOTUYCCKOTO ITOBECACHHUS B Opr>KaI-OH_[eI\/'I cpeae

10.18

PabGoTaTh B Tpymme ¢ BBIMOJHEHUEM pPA3THYHBIX COIUAIBHBIX POJEH,
IJIAaHUPOBAaTh ~ paboTy  TPyNIbl,  palMOHAIBHO  PaCIpPENeNsiTh
00SI3aHHOCTH ¥ TUIAHUPOBATh JEATENHHOCTh B  HECTaHJAPTHBIX
CUTyallusAX, aJCKBATHO OLICHUMBATh BKJIAJ KAXKIONO0 M3 YYaCTHUKOB

IPYINIBI B pEeLIeHHE pacCMaTPUBAEMON MTPOOIIEMBI

11 KIIACC

Kon
IpoBepPsAEMOro
pe3yJabTara

IIpoBepsiemble npeIMeTHBIE Pe3yJbTAThI 0CBOEHHS] OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeiHero o01ero o0pa3oBaHust




111

JleMOHCTpUpOBAaTh Ha MpHUMEpax pojib M MeCTo (HU3UKU B
(hopMUpOBaHUM COBPEMEHHOI HAayyHOW KapTUHBI MHUpPA, B Pa3BUTHHU
COBPEMEHHOM TEXHUKH M TEXHOJOTMU, B MPAKTUYECKOW JEATEIbHOCTH

JFO/IEH, IETTOCTHOCTD U €IMHCTBO (PU3UYECKOI KapTHHBI MUPa

11.2

Y4YuTBIBaTh TPaHUIBl MPUMEHEHHUS H3YYCHHBIX (DU3MYECKHX MOJIENECH:
TOYEYHBIN JIEKTPUYECKUI 3apsf, sAepHas MOJENb aTOMa, HYKJIOHHas

MOZECJIb aTOMHOI'O AApa IIpru pCIICHUN (1)I/I3I/ILI€CKI/IX 3aJa4

11.3

Pacnio3naBate (usnueckue sSBICHUS (MPOLECChI) U OOBSICHATH MX Ha
OCHOBE  3aKOHOB  JJICKTPOJMHAMHUKM W  KBAaHTOBOH  (PHM3HKH:
JNIeKTpUYECKasi MPOBOAUMOCTb, TEIJIOBOE, CBETOBOE, XUMHYECKOE,
MarHMuTHOE neicTBUsS TOKa, B3aMMOJICIiCTBHE MarHuToB,
9JIEKTPOMArHWTHAasE MHAYKLUS, JEHCTBHE MAarHUTHOTO TIOJIA Ha
NPOBOJHUK C TOKOM MW JBIDKYIIMHCSA 3apsl, dJIEKTPOMarHUTHBIE
KojeOaHuss U BOJHBL, MPSMOJIMHEHHOE paCHpOCTpaHEHUE CBETa,
OTpakeHue, mperomiieHue, HHTephepeHns, TUuGPaKus 1 NoIIpU3aIusl
CBeTa, Jucrepcus cBera, (orodnexrpudeckuid dpdext (poroaddexr),
CBETOBOE JaBJICHHWE, BO3HUKHOBEHHUE JIMHEHYAaTOro CIHEKTpa aroma

BOAOPOAa, CCTCCTBCHHAA U UCKYCCTBCHHAA PA/IUOAKTUBHOCTD

114

OnuceiBaTh  U3y4€HHbIE  CBOICTBa  BemlecTBa  (RJIIEKTPUUYECKUE,
MarHuTHbIE, ONTHUYECKUE, DJIEKTPUUYECKYIO IPOBOAMMOCTbH Pa3IMUHBIX
Cpel) M DJIEKTPOMArHUTHBIE SBJIEHUS (IPOLECCHI), HCIIONb3Ys
¢dbu3nueckue  BEIWYUHBL:  JJIEKTPUYECKH  3aps], CuiIa  TOKa,
NEKTPUYECKOE HANPSDKEHUE, DJIEKTPUUECKOE CONPOTUBIIEHHUE, Pa3HOCTh
notenimanos, J/C, pabora Toka, HHIYKIMSA MArHUTHOTO TIOJISA, CHUJIA
Awmnepa, cuna JlopeHla, MHIYKTUBHOCTb  KaTYIIKH, JHEPIrUs
ANEKTPUYECKOTO U MAarHUTHOTO TOJIEH, MepHoJl U YacToTa KoieOaHuil B
KonebaTebHOM  KOHType, 3aps] M cujla TOKa B  Ipolecce
TapMOHUYECKHUX AJIEKTPOMATHUTHBIX KOJIeOaHUMH, (POKYCHOE PACCTOSTHUE
U ONTHYECKas CHja JIMH3BL, MPU ONHUCAHUU MPABWIBHO TPAKTOBATh
(u3MYeCKUN CMBICT HCIONb3YeMbIX BETHYMH, UX OO0OO3HAYCHUS W
€IMHUIIBI; YKa3bIBaTh (DOPMYIBI, CBA3BIBAIOIINE JaHHYIO (DU3UYECKYIO

BCJIIMYHHY C APYTUMH BCIMUYNHAMHA

115

OnwuceIBaTh HN3Y4YCHHBIC KBAHTOBBIC ABJICHHA W IMPOLCCCHI, MCITOJIb3Ys
(1)I/I3I/IQCCKI/IC BCIIMYUHBI: CKOPOCTH DJJICKTPOMAIHUTHBIX BOJIH, JJIMHA
BOJIHBI MW YaCTOTa CBCTA, OSHCPIrUd W HMIIYJIbC (I)OTOH&, nepuong
moaypacmnaga, OSHEPrud CBA3KM ATOMHBIX AJACp, IIpU  OIMMCAaHHUU
IpaBUJIBHO TPAKTOBATH (1)I/I3I/IIIGCKI/II>'I CMBICJI MCITIOJIb3YEMbBIX BCJIIMYHWH,
UX 00O3HAYCHHS U CAWHUIIBI; YKa3bIBATb q)OpMyJ'IBI, CBA3BIBAOIITUC

JAaHHYIO (I)I/ISI/I‘-IGCKYIO BCIIMYUHY C APYTUMHU BCIUNYUHAMU, BBIUUCIIATDH




3HaueHHe (PU3NUECKON BEITMUNHBI

11.6

AnanusupoBaTh (pu3MuUeCKHEe TPOLECChl U ABJICHMS, HCIOJb3Ys
¢usnyeckue  3aKOHbl M NpUHUMOBL  3akoH  OMma,  3aKOHBI
MOCJIEI0BATENBHOIO U NAPAJUIEIBHOTO COEIUHEHHS IPOBOIHUKOB, 3aKOH
Jlxoyns — JleHma, 3aKkOH DJIEKTPOMAarHWUTHOW HWHIYKLUHU, 3aKOH
IPSIMOJIMHEHHOTO PAaCHpOCTPaHEHUsI CBETa, 3aKOHbI OTPAKEHMsI CBETa,
3aKOHBI IIPEJIOMIIEHUS CBETa, ypaBHeHUe DiHIITeHHa 11 poTodddekra,
3aKOH COXpaHEHMsI SHEPrUM, 3aKOH COXpaHEHUS HMMIYyJbca, 3aKOH
COXPAHEHUsI INEKTPUYECKOTO 3aps]ia, 3aKOH COXPAHEHUS MacCOBOIO
qucia, NocTynaaTsl bopa, 3aKOoH pajnoakTUBHOIO pacmaza; Ipu 3TOM
pa3ianyaTh CIOBECHYI0 (POPMYJIHMPOBKY 3aKOHA, €r0 MaTeMaTH4YecKoe

BBIp@XCHHE U YCIOBHS (TPAHULBI, 00JIACTH) TPUMEHUMOCTH

11.7

OHpeILCHﬂTB HaIpaBJICHUC BCKTOpa MWHAYKIHW MArHUTHOI'O I10JIA

IIpOBOAHHKA C TOKOM, CHUJIbI AMnepa 1 CHUJIIbIL HopeHua

11.8

CTpOI/ITL H OIIKCBhIBATH H306pa>1<eHHe, CO31aBacMoOC IJIIOCKHUM 3CpPKaAJIOM,

TOHKOM JIUH30U

11.9

BBITIONTHATE SKCIIEPUMEHTHI 110 UCCIICOBAHUIO (DM3MUSCKUX SBICHUN U
MIPOLIECCOB C HCIIOJIb30BAHUEM TIPSMBIX M KOCBEHHBIX M3MEPEHUH; MpU
sToM QopMmynaupoBaTh Mpoliemy (3agady) M TUIOTE3y Y4eOHOTo
IKCIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO 000py/I0BaHuS,

MPOBOJIUTH OTBIT U (POPMYITHPOBATH BHIBOBI

11.10

OCYHIGCTBJISITI) MMPAMBIC 1 KOCBCHHBIC NU3MCPCHUA (1)I/ISI/I‘ICCKI/IX BCJIMYHMH,
IIpru 3TOM BBI6I/IpaTI:> ONTHUMAJIBHBIN CII0CO0 HU3MCPCHUSA U UCIIOJIB30BaTh

MN3BCCTHBIC MCTOAbI OLICHKH HOl"pCH.IHOCTGﬁ I/ISMepeHI/Iﬁ

11.11

UccnenoBath 3aBUCUMOCTH (U3HUYECKUX BEIHMYMH C HCIOJIb30BaHUEM
NPSIMBIX ~ U3MEPEHUN; TpU ITOM  KOHCTPYHPOBATh  YCTaHOBKY,
(uKcUpOBaTh PpPE3yNbTAaThl TOJYYECHHOW 3aBUCHUMOCTH (U3HUECKUX
BEJTMYMH B BUE TaONHIl U TpaduKOB, AeNaTh BHIBOJBI MO pe3ylbTaTaM

HUCCICa0OBaHUsA

11.12

CobOmrogate mpaBuiia  0Oe€30MacHOro0 TpyJda IpU  NPOBEIAEHUU
UCCIEeIOBAaHUN B  paMKax ydeOHOro HKCIEpPUMEHTa, Yy4eOHO-
UCCIIEIOBATEIbCKOW U TPOEKTHOW AEATENbHOCTH C HCIOJIb30BAaHHEM

WU3MEPUTENIbHBIX YCTPONCTB U JaOOPaTOPHOTO 000PYI0BaAHUS

11.13

Pemate pacuérHple 3amadu C SIBHO 3aJaHHOM (U3MUECKOW MOJEIbIO,
WCTIONB3Ysl (PU3MYECKUE 3aKOHbI W TPHUHIMIBI, HA OCHOBE aHaIM3a
YCIIOBUS 33]]a4M BHIOMPATh (PU3MUECKYIO0 MOJIEIb, BBIIEIATh GU3NUECKUE
BETTMYUHBI U (HOPMYIIBI, HEOOXOIAUMBIE Ui €€ peIIeHHs], MPOBOIUTH
pacy€Thl U OLICHUBATh PEATLHOCTH MOJYYCHHOTO 3HAYCHHS (PU3MUECKOU

BEJINYHHBI




11.14

Pemarp KaueCTBCHHBIC 3a/1auH: BBICTPanBaTh JIOTUYECKH
HEMPOTUBOPEUNBYIO LIETIOUKY PACCYKIEHUI C OMOpoi Ha H3yYEHHbIE

3aKOHBI, 3aKOHOMEPHOCTH U (1)I/I3I/I‘ICCKI/I6 SABJICHUA

11.15

Hcnonp3oBaTh 1OpU  pelIeHUM  y4eOHBIX  3aJad  COBPEMEHHBIE
WH(POPMAIIMOHHBIE TEXHOJOTMM JJs TOWCKA, CTPYKTYpPHPOBAHUS,
UHTEpIpETallMd U MpeACTaBIE€HUs Y4eOHOW M Hay4HO-NOIYJISIpHOU
uHbOpMalMY, IOJYYEHHOH W3 pa3IMYHBIX HCTOYHUKOB; KPUTHUYECKU

aHAIM3UPOBAThH MOTY4aEMYI0 HHPOPMAIIHIO

11.16

OOBICHATH IMPUHIUIIBI I[CflCTBHSI MalllvH, HpI/I60pOB N TCXHUYCCKUX
YCTpOﬁCTB; pas3jimiatb YCJIOBUSA HX 0€30IacHOro HCIIOJIL30BaHUA B

HOBCC,I[HGBHOI;‘I KHN3HU

11.17

[TpuBOaUTE TpPUMEPHI BKJIAAAa POCCUHCKHX M 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSCHEHHE IPOIECCOB OKPYKAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHI

11.18

Hcnonp3oBaTh TEOpPETUYECKHE 3HAHUSA 1O (HU3MKE B IMOBCEIHEBHOM
YKU3HM JJIs1 oOecrieueHns 0€30IMacHOCTH MPpU 00paIeHuu ¢ mprudopamMu u
TEXHHYECKUMHU  YCTPOWCTBAMH, I COXPaHEHUS 3J0pPOBbsI U

coOII0CHUSI HOPM SKOJIOTMYECKOT0 MOBECHHUS B OKpY Katollel cpefie

11.19

PaGorate B T pyaiiec ¢ BBIIOJIHCHUCM PA3JIMYHBIX COLMUAJIbHBIX poneﬁ,
IUIaHUPOBATh pa60Ty I'pYyIIibl, palluOHAJIIBHO PACTIPEACIIATD 0013aHHOCTH
" IUIaHUPOBATh ACATCIIBHOCTb B HCCTAHAAPTHBIX CUTyalUAX, aJICKBATHO
OLICHMBATb BKJIAJ KaXIOro W3 YYaCTHUKOB TIPYIIbBI B PCHICHUC

paccMaTpuBaeMoii IpoOIEMbI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon
pa3jiena

Kox nposepsiemoro

IJEMCHTA

IIpoBepsiemMble 3J1eMeHTHI COIeP:KAHUS

1

OU3NKA 1 METOJIbI HAYYHOI'O ITIO3HAHN A

11

®duszuka — Hayka o npupojae. Hayunsie MeTosb
IIO3HAHUS  OKpyXkaromero  mupa.  Poib
9KCIIEPUMEHTA U TEOPUHU B MPOILIECCE MO3HAHUS

IPUPOJIbI. DKCIEPUMEHT B (PU3UKE

1.2

MogenupoBanue (QU3MUECKUX SIBICHUM U
npoueccos. Hayunsie runoressl. dusnyeckue
3aKOHBl U TeopuH. ['paHuIBl NIPUMEHHMOCTH
¢u3nvyeckux 3akoHOB. [IpUHINT COOTBETCTBHSL.
Pone u wmecto ¢usuku B popMupoBaHUH
COBPEMEHHOM Hay4YHOW KapTUHbI MuUpa, B

HpaKTquCKOﬁ ACATCIIbHOCTH JIIO,Heﬁ

MEXAHHUKA

2.1

##HPari#KMHEMATHUKA

2.11

Mexanngeckoe JABUXKCHUC. OTHOCUTENBHOCTh
MCXaHHUYCCKOI'o JABHKCHUAI. Cucrema orcuéra.

Tpaexropus

2.1.2

[lepemerienue, ckopocTh (CpelHsisi CKOpPOCTS,
MTHOBEHHAsI CKOPOCTH) u YCKOpEHHE
MaTepUaJIbHOW TOYKH, MX HPOEKIUU Ha OCHU
CHUCTCMbI KOOpJAMWHAT. Cnosxxenue nepeMemeHI/Iﬁ

U CII0KEHUE CKOPOCTEN

2.1.3

PaBrOMEpHOE U PaBHOYCKOPEHHOE
MIPSIMOJIMHENHOE JBHKECHUE. I'paduku
3aBUCHMOCTH KOOpPJIMHAT, CKOPOCTH,
YCKOPEHHUH, IIyTH u repeMeleHus

MaTepPIaJIBHOfI TOYKH OT BPEMCHHA

2.14

CBoOoaHOe najieHne. Y CKopeHue cB0OOOTHOTO

naJieHus




2.15

KpuBonuneitnoe  nBrxeHue. PaBHomepHOE
JABHUKCHHUC MaTepHaHBHOﬁ TOYKHU 10
OKPYXHOCTH. YTJIOBas CKOpPOCTb, JIMHEHHas
CKOpPOCTb. Ilepuon U 4yacToTa.

LenTpocTpeMuTenbHOE YCKOPEHHE

2.1.6

Texnuueckue YCTPOMCTBA: CIIUJIOMETD,
JBUKCHHE CHapsAJOB, LEMHBbIE U PEMEHHBIC

nepenadn

2.1.7

[IpakTrueckue paboTHI. N3mepenne
MTHOBEHHOM CKOpPOCTH. Hccnenosanue
COOTHOIIEHUSI MEXAY IyTSMH, MPOUICHHBIMU
TEJIOM 3@  IOCIEAOBaTElIbHbIE  paBHBIC
IPOMEXKYTKA BPEMEHH IMPU PaBHOYCKOPECHHOM
JIBIDKEHUHU C HAYaJbHOM CKOPOCTBIO, PaBHOM
Hymto. V3ydeHne NBIKEHUS LIApUKa B BSI3KOU
KUJIKOCTU.  M3ydyeHwe  ABWKEHUS — Telna,

6p0H_IeHH01"O TOPU30OHTAJILHO

2.2

##Partt# IUHAMUKA

2.2.1

[Tpuniun otHocutenbHocTH ['anunes. [lepBoiit
3akoH Hprotona. HMHepuuanbHble CHCTEMBI

oTcuéTa

2.2.2

Macca tena. Cuna. IlpuHnun cynepno3unuu

CHUJI

2.2.3

Bropoii 3akoH HperoToHa n1s MarepuanbHOU
TOYKM B HWHEPLUAJIBbHOW CHCTEME OTCUETa
(UCO). Tperuii 3akon HerooToHa ms

MaTCPpUAJIbHBIX TOUYCK

2.2.4

3aK0H BCEMHUPHOTO TATOTeHUs. Cuiia TSHKECTH.

HepBaﬂ KOCMHYCCKasA CKOPOCTh. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe tpenHume. Cwia TpeHus
CKOJIb)KEHUSI W CWJA  TpPEHUs  IOKOs.
Koaddurnment tpenus. Cuna compoOTUBICHUS

IIpH ABUKCHUU TEJIa B ) KUAKOCTH HUJIN T'a3C

2.2.7

[TocTymarenbHOEe W BpamiatelbHOE JIBIKCHHE

abCoIIOTHO TBEPOTO Tena




2.2.8

MOMEHT CHJIBI OTHOCUTEIBHO OCH BPAILLECHUS.
[Ineqo cunbl. YcioBus paBHOBECUS TBEPIOIO
tena B UCO

2.2.9

TexHudyeckue  yCTpPOMCTBA:  MOJUIMITHUKH,

JABMXCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue padotTel. M3yuenue aBuKeHUS
Opycka 1O HAaKJIOHHON IUIOCKOCTH O]
NeiicTBMEM HECKOJIbKUX cwil. MccrnenoBanue
3aBUCUMOCTHM CWJI YIPYIOCTH, BO3HUKAIOIIHUX B
nepopMupyeMoll  TpPY)XHHE ¥ PE3UHOBOM
obOpasmie, OT BEIWYUHBI HX JAePopMaInH.
HccnenoBanue ycioBuil paBHOBECUS TBEPIOIO

TCJa, UMCIOIICTO OCh BpAalllCHUA

2.3

#H##Par#H#3AK

OHbI COXPAHEHHUA B MEXAHUKE

2.3.1

NMmnynec MaTepualbHOM  TOYKH, CHUCTEMBI
MaTepUaIbHBIX TOYeK. Mmmynec cuibl u

N3MCHCHHC UMITYJIbCA TCJIa

2.3.2

3akoH coxpaHeHuss umnyiasca B HCO.

PeakTuBHOE JBMKEHUE

2.3.3

PaGora cumnel

2.34

MorHoCTh CHIIBI

2.35

Kunernueckas OHEPTHUA MaTepHaHBHOﬁ TOYKH.

TeopeMa 0 KHHETHYECKON YHEPTUA

2.3.6

IlorenuumaneHas sHeprusa. IloreHnmanbHas
SHEpPrusl ynpyro neopMupoBaHHONW MPY>KUHBI.
[lorennmaneHast  sHeprus  Tena  BOJIM3H

MMOBEPXHOCTU 3eMJIU

2.3.7

IloTeHnmanbHblE W HEMOTCHIIUAIBHBIC CHJIBL.
CBsi3p  paboThl HEMOTCHIIMAIBHBIX CHJI C
W3MEHEHUEM MEXaHWYECKOW SHEPTHH CUCTEMBI
Tel. 3aKOH COXPAaHEHUS  MEXaHWYECKOM

SHEPrUU

2.3.8

Yrpyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

Texuudeckue YCTpOﬁCTBaZ ABUIKCHUC PAKET,

BOJOMET, KOTep, NPYKUHHBINA TUCTOJIET

2.3.10

[Ipaktuyeckne pabotel. M3yueHue cBs3M




CKOpPOCTEM Tel TIpH HEYNpPyroM yzaape.
HccnenoBanme  cBsizu  pabOTBI  CHIIBI  C

W3MCHEHHEM MEXaHHYECKOU OHCPIrum T€iia

MOJIEKYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA

3.1

#i#Par###OCHOBBI MOJIEKYJISPHO-KUHETUYECKOW TEOPUU

3.11

OcHoBHbIE M10JIOXKEHHUS MOJIEKYJISIPHO-
KUHETUYECKOM TEOPHHU. BpoyHnoBckoe
nswkenue. uddysus. Xapakrep ABMKEHHUS H

B3aHMOI[eI>'ICTBI/I$[ HacCTHIl BEIICCTBa

3.1.2

Mogenu CTpoeHUs Ta30B, IKUIKOCTEH W
TBEPABIX TN U OOBSICHEHHUE CBOWMCTB BEIIECTBA

Ha OCHOBE DTHUX MOJEJIEN

3.1.3

Macca MOJICKYII. KommuectBo BCIICCTBA.

[TocTostnuass ABoraapo

3.1.4

TemmmoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. lllkana remneparyp Llenscus

3.15

Mogens naCaJIbHOIO rasa. OcHoBHOE
YpaBHCHUC MOJ'IGKy.]'ISIpHO-KHHCTH‘ICCKOﬁ

TCOpPHU UACAIBHOI'O Ira3a

3.1.6

AOcomioTHas TemrepaTypa Kak Mepa cpeaHei
KUHETUYECKON SHEPTHH TEIJIOBOTO JBHKECHUS

yactul] ra3a. lllkana remnepatyp KensBuna

3.1.7

Vpasuenue Knaneiipona — MenpeneeBa. 3aKoH

JanbToHa

3.1.8

l'azoBbie 3akoHBI. M30mponecchl B UI€aIbHOM
ra3e C MOCTOSSHHBIM KOJUYECTBOM BELIECTBA:

U30TEepMa, U30X0pa, n300apa

3.1.9

TexHnueckue YCTpOMNCTBA:! TEPMOMETD,

OGapometp

3.1.10

[Ipaktuueckne paboTel. M3mepeHune Macchl
BO3/yXa B KJacCHOM komHare. MccnenoBanue
3aBUCUMOCTH MEX]ly MapaMeTpaMu COCTOSHUS

pa3peREHHOTO ra3a

3.2

OCHOBbI TEPMOJIMHAMUKN

321

TepMOI[I/IHaMI/I‘-IeCKa}I cucrema. BHYTpeHHHH

OHEPIUia TepMO)IHHaMHLIeCKOfI CHUCTEMBI H




CIIOCOOBI €€ N3MEHEHUS

3.2.2

KonnyectBo Temnotel U pabora. BHyTpeHHSS

OHEPIusa OAHOATOMHOI'O UACAJIIBHOI'O ra3a

3.2.3

Buasl Temnonepenayu:  TEMJIOMPOBOIHOCTD,
KOHBEKIIMS, HW3JIydeHHE. TermoéMKOCTh Tea.
VYnenbHas TEIOEMKOCTL BellecTBa. Pacuér

KOJIMYECTBA TCIIJIOTHI IIPpH TEIJIONIEpCaadue

3.24

IlepBb1il 3akOH TepMoauHaMuKu. [IpuMeHneHue
IIEPBOTO 3aKOHa TEPMOJUHAMUKA K
u3onpoueccam. I'paduueckas MHTEpIIpETALUSL

paboTHI Ta3a

3.25

TermoBble MamuHbl. [IpuHLMIBL  EWCTBUA
TEIJIOBBIX MaImuH. [IpeoOpa3oBaHus SHEPTUH B
TEIUTOBBIX MamuHax. KoagduueHT moiae3noro
nevictBus (nanee — KII/) TeriaoBoit MamiuHBI.
uxn Kapno u ero KITJ{

3.2.6

Bropoi 3aKOH TEPMOJUHAMUKH.
HeoOpatumocTs  mpoueccoB B NPUPOJE.
TeroBbie JIBUTATEJIN. DKOJIOTHYECKHUE

po0JIEMBbI TEIII0IHEPTreTUKN

3.2.7

Texnuyeckue YCTPOMCTBA: JBUTaTEb
BHYTPEHHETO Cropanus, OBITOBOM

XOJIOAUJIbHHUK, KOHAUTTUOHECD

3.2.8

[IpakTnyeckue paboTel. M3mepenue ynenbHOM

TEIIOEMKOCTH

3.3

##Par### AT PETATHBIE COCTOSHU A BEHIECBA. ®A30BBIE

IMEPEXO/bI

331 [TapooOpa3zoBanue u KoHzaeHcauus. Vcnapenue
51 KUIICHUE. VY nenbHas TeIUIoTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPaTypPbl
KHTICHUS OT JTABJICHUS

3.3.2 AOGcomtoTHAast M OTHOCHUTENbHAs BIIAXHOCTb
Bo3ayxa. HacelenHslil map

3.3.3 Tsépnoe teno. Kpucrannuueckue u amopdHbie

Tena. AHHM3OTPONMS CBOMCTB KpUCTAJIOB.

)KI/I,Z[KI/IC KpHUCTAJJIbI. COBp CMCHHBIC




MaTepuabl

3.34

[maBnenne u Kpucrammszauusd. Y JIelIbHas

TCIJIOTA ITJIaBJICHUA. CY6J'II/IM3HI/I${

3.3.5

YpaBHEHHE TEIIIOBOTO OamaHca

3.3.6

TexHuyeckue ycTpoWCTBa: TUTPOMETP U
TICUXPOMETP, KaJIOpUMETD, TEXHOJIOTHH
MOJIy4YEHUS! COBPEMEHHBIX MaTepHalioB, B TOM

YHUCJIC HAHOMATCPHUAJIOB, 1 HAHOTCXHOJIOTHHU

3.3.7

[IpakTrueckue paboTHI. Nsmepenne

BJIAJKHOCTH BO3JyXa

SJIEKTPOAMHAMUKA

4.1

###HPari##OJIEKTPOCTATUKA

41.1

DnexTpu3anus Tel. JJNeKTpudeckui 3apsan. Jpa

BUIA SJICKTPUUICCKUX 3apsAa0B

4.1.2

[IpoBoaHUKH, JUBJIEKTPUKU u

IMOJIYIIPOBOJHUKHA

4.1.3

3aKOH COXpaHEHHsI 3JIEKTPUIECKOTO 3apsiia

4.1.4

BsaumoneiictBue 3apsinoB. 3akoH Kynona

4.1.5

DnexTpuyeckoe noJe. HanpsoxéHHocThb
AIEKTPUIECKOTO OJISL. [MpuHIMD
CYIEPIIO3ULIHH. JInann HANPSOKEHHOCTH

QJICKTPHUYICCKOTO I10JIA

4.1.6

PaGota cmi  3MEKTPOCTATHYECKOTO  TIOJISL.

[lorennuan. Pa3HocTh MOTEHIINAIOB

4.1.7

HpOBOI[HI/IKI/I U JUDJICKTPHUKU B ITOCTOSIHHOM
QJICKTPUICCKOM ITOJIC. I[I/IBJICKTpI/I‘-IeCKaSI

MMPOHUITACMOCThb

4.1.8

ONeKTPOEMKOCTb. Kongencarop.
ONEeKTpOEMKOCTh  IJIOCKOTO  KOHJEHCcaTopa.

OHeprus 3apsyKEHHOI0 KOHJIEHCAaTopa

4.1.9

TexHudyeckue  yCTpPOMCTBA:  BJIEKTPOCKOIL,
JNEKTPOMETP, DJIEKTPOCTATUYECKasl —3aIluUTa,
3a3eMJICHHE BJIEKTPONpPUOOPOB, KOHJEHCATOP,

KCEPOKC, CTPYWHBIN ITPUHTED

4.1.10

[IpaxkTrueckue paboTHI. N3mepenune

ANEKTPOEMKOCTH KOH/ICHCATOPA




4.2

#HHHPar#H#HIIOCTOSIHHBIN DJIEKTPMUECKUN TOK. TOKU B

PA3JIMYHBIX CPEJJAX

421

VcaoBus CYIICCTBOBAHUA IIOCTOAHHOI'O
QJICKTPHUYCCKOI'0 TOKaA. Hcrtounuku Toka. Cuiia

ToKa. IIoCTOSIHHBIN TOK

4.2.2

Hanpsokenue. 3akon Oma 1715 yyacTka Lenu

4.2.3

BHGKTpI/I‘ICCKOC COIIPOTUBJICHHUC. Y,HCJ'II)HOG

COITPOTUBJICHUEC BCIICCTBA

4.2.4

HOCJ’IGI[OB&TCHBHOC, ImapajieJibHOC,

CMCHIAHHOC COCANHCHUC ITPOBOAHUKOB

4.2.5

Pabota anekTpudeckoro Toka. 3akoH Jkoyms —

Jlenna

4.2.6

MOIIHOCTB 3JIEKTPUYECKOTO TOKA

4.2.7

anekTpoaBkymas cuia (manee — JAC) wu
BHYTPEHHEE COINPOTHUBIICHUE HMCTOYHUKA TOKA.
3akon Oma I TONHOM  (3aMKHYTO)

anexkTpuyeckoi nenu. Koporkoe 3ambikaHue

4.2.8

DneKTpoHHAas MIPOBOAMMOCTh TBEPABIX
METa/VIOB.  3aBHCHUMOCTh  COMPOTHBIICHUS
METAaIJIOB oT TEMIEPaTyphI.

CBepXxnpoBOIMMOCTb

4.2.9

OnekTpuueckuii TOK B Bakyyme. CBolicTBa

3JIEKTPOHHBIX IIyYKOB

4.2.10

[MonynpoBonuuku. CoOCTBEHHAs U MPUMECHAS
MPOBOIUMOCTD MOJTYMPOBOAHUKOB. (CBOICTBA

p-n nepexoaa. [lonynpoBoJHIUKOBBIE TPHOOPEI

4211

DONeKTpUYeCKUd  TOK B DJIEKTPOJIUTAX.
ONEeKTPOIUTHUYECKAS JUCCOLaU.

DNeKTpoan3

4.2.12

DNEeKTPUUYECKUI TOK B rasax.
CaMOCTOSTENBHBIN W HECAMOCTOSITEIbHBIN
paspsa. PasznuuHble TUIBI CaMOCTOSITEIIBHOTO

pazpsaa. Monaus. [1nazma

4.2.13

TexHnueckue yCTpOWCTBA: amIepMerp,
BOJITMETP,  peocTaT, HCTOYHUKU  TOKa,

JJIEKTPOHArpEBATEIIbHbIE npudopsl,




AJEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
COINIPOTUBIICHUS, BaKyyMHBIN MO0,
TEPMUCTOPBI u dboTope3ucTopsl,

HOHprOBOIIHI/IKOBBIf/'I Auoa, ralbBaHUKa

4.2.14 [IpakTrueckue paboTHI. Nzyuenue
CMEIIaHHOTO COEAMHEHMSI PE3UCTOPOB.
M3mepenne OJIC uCTOYHMKA TOKa U €ro
BHYTPEHHEro conpoTtusicHus. HabOmonenue
ANEKTPOJIN3a
11 KIIACC
Kon Koanposepsiemoro IIpoBepsieMbIe 3JIeMeHTHI CO/IEPKAHUS
pa3jiena 3J1eMeHTa
4 OJIEKTPOAMHAMUKA
4.3 ##HPart##M AT HUTHOE I10JIE. DJIEKTPOMATHUTHAA MHAYKIUA

43.1

IlocTrostHHBIE MarHuThel. B3aumoaencTBUe

IIOCTOAHHBIX MarHuTOB

4.3.2

MaruutHoe mnosie. Bekrop MarHuTHOM
uHaykouu.  IlpuHmun — cynepno3uuuu.
Jluann wmarauTHOW wuHAYKIMU. KapTtuhna
JUHUM  MAarHUTHOM  MHIAYKIUU  TOJIA

IIOCTOSITHHBIX MarHuToOB

4.3.3

MarauTHOEe 10J€ NPOBOJHHUKA C TOKOM.
Kaptuna nuHUI 10N JJIMHHOTO MIPSIMOIO
IIPOBOJHUKA M 3aMKHYTOTI'O KOJBLEBOTO
MPOBOJIHUKA, KATyIIKH C TOKOM. OIBIT
Opcrena. BzaumoaeicTBre MPOBOJIHUKOB C

TOKOM

4.3.4

Cuna Amnepa, €€ MOyJIb U HallpaBJIEHUE

4.3.5

Cuna JlopeHia, €€ MOIyJb U HalpaBJICHUE.
JIBrokeHue  3apsHKEHHOW — 4acTHUbBl B
OJIHOPOJIHOM MAarHuTHoOM Tmoje. PabGora

cuibl JIopeHna

4.3.6

SIBnenue BHCKTPOMaFHHTHOﬁ HHAYKIIUU

4.3.7

[ToTok BekTOpa MAarHUTHON WHIYKIIMHU




4.3.8

OJIC nnayKuuu. 3aKOH 3JIEKTPOMarHUTHOM

naaykiuu Gapanes

4.3.9 BuxpeBoe anektpuueckoe mnome. I/C
WHAYKIUH B TPOBOJHHKE, JBHKYIIEMCS
IOCTYNATEeIbHO B OAHOPOJAHOM MarHUTHOM
nosne

4.3.10 [IpaBuno Jlenna

43.11 WHaykTUBHOCTD. SIBIEHHE CaMOMHIYKLMU.
OJIC caMOUHAYKIIMU

43.12 OHeprus MarHuTHOTO TMOJS KATYIIKH C
TOKOM

4.3.13 DNEKTPOMArHUTHOE T10JIe

4.3.14 TexHuyeckue  yCTpOWCTBAa:  MOCTOSIHHBIE
MAarHuTBHI, AIIEKTPOMArHUTHI,
3NIEKTPO/IBUTATENb, YCKOPHTEIN
AIIEMEHTAPHBIX YaCTHII, MHIYKIIMOHHAS MIE€Yb

4.3.15 [IpakTnueckue paboTHI. N3yuenue

MarHUTHOTO TIOJII KaTYIIKK C TOKOM.
UccnenoBanne  OeWcTBUS  NOCTOSHHOIO
MarHurta Ha pamky ¢ TokoMm. MccrnenoBanue

SABJICHUA SHGKTpOMaFHI/ITHOI\/’I HUHAYKIIUHA

KOJIEBAHUMA 1 BOJIHBI

5.1

#H##PartH#MEX AHNYECKUE U OJIEKTPOMAT'HUTHBIE KOJIEBAHU A

5.11

Komnebarensuas cucreMa. CB00OOIHEIE
konebanusi. [apmoHuueckue KoseOaHwUs.
[lepuon, wuyactora, ammiutyaa u (Qasa

KoJie0aHuit

512

IIpyxuHHBIM MasATHUK. MaTeMaTu4ecKuu

MasATHHK

513

YpaBHeHHE TapMOHHMUYECKHUX KOJIEOAHUIA.
Kunemaruueckoe " IUHAMHIYECKOE

OIMCAaHME KOJIeOaTEILHOIO JABHKCHUA

5.14

[IpeBpamenue SHEPIruun pu
TapMOHUYECKUX KOJIEOAHUSIX. CBs13b
aMIUTATYIBI KoJIeOaHui HCXOTHOU

BCJIIMYNHBI C aMIUIUTyAaMU KoJieOaHuii eé




CKOpPOCTH M YCKOPCHUS

5.15

Konebarenbupiit  koHTYp.  CBOOOIHBIE
AJIEKTPOMAarHUTHBIE KoneOaHus B
UJCUIBHOM  KOJe0aTeJbHOM  KOHTYpeE.
AHanorus MeXIy MEXaHWYeCKUMH U
AJIEKTPOMArHUTHBIMH KOJICOaHUSMU.

®opmyna Tomcona

5.16

3akoH COXPAaHCHUA DSHCPIruru B HUACAIIBHOM

KoJIe0aTeIbHOM KOHTYpE

5.1.7

BriHyX/1eHHbIE MEXaHMUYECKHE KOJIeOaHMUs.
Pe3onanc. Pe3onancuasn KpHBasl.
BrinyxaeHubie AJIIEKTPOMATrHUTHBIE

KOJIeOaHusl.

5.18

[lepeMeHHBIT  TOK. CuHycouanbHbIN

HepeMeHHHﬁ TOK.

5.1.9

MouiHocTtb IIEPEMEHHOI0 TOKa.
AMIIMTYZAHOE W JCHCTBYIOLEE 3HAYEHUE

CHJIbI TOKA W HAIIPAKCHUSA

5.1.10

Tpancdopmarop. IIpousBoactso, nepenaya
U IOTPEOJCHHUE DIEKTPUYECKOH DSHEPIHH.
OKOJIOTUYECKHE PUCKH IIPU TPOU3BOACTBE
JIEKTPUIECKON JHEPI'Uu. Kynerypa
UCIIOJIb30BaHUs 3JIEKTPOIHEPIUU B

MOBCEIHEBHOU KU3HU

5.1.11

TexHuueckue ycrpoiicTBa: celicMorpad,
BIIEKTPUYECKHI 3BOHOK, JINHUU

QJICKTponepcaavd

5.1.12

IIpaktuyeckue pabotel. HccnenoBanue
3aBUCHMOCTH T€puoJia MallbIX KoseOaHui
Ipy3a Ha HUTH OT JUIMHBI HUTH U MAacChl
rpysa. MccnenoBanue nmepeMEHHOTO TOKa B
LENH U3 IIOCIEN0BATEIBHO COECIUHEHHBIX

KOHJIEHCATOPa, KaTyIIKH U Pe3ucTopa

5.2

#HHPartHMEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

521

MexanndecKne BOJIHBI, yCi10BuUs

pactipoctpanenus. Ilepuon.  CkopocThb




pacnpocTpaHeHUss W JUIMHA  BOJIHBL

HOHepe‘-IHLIC " NpOJO0JIbHBIC BOJIHBI

5.2.2

#H##Par### nartepdepennus u nudpaxius

MCXaHHNYCCKHUX BOJIH

5.2.3

3Byk. CKOpOCTh 3ByKa. ['pOMKOCTH 3BYKa.

BricoTa Tona. TemMOp 3Byka

5.24

DJIeKTPOMarHuTHbIE  BOJIHBI. VYcaoBus
W3ITYyYeHUS AJIEKTPOMATrHUTHBIX  BOJIH.
B3anmnuast opuenrtanus BektopoB E, Bu v B

3JIEKTPOMAarHUTHOW BOJIHE B BaKyyMe

5.25

CaoiicTBa AIIEKTPOMArHUTHBIX BOJIH:
OTpa)keHHE, IPEJIOMIIEHUE, NOJsIpU3aLus,
mubpakius, uHTepdeperuus. CkopocTh

OJICKTPOMAriMTHBIX BOJIH

5.2.6

[Ixama 3IIEKTPOMAarHUTHBIX BOJIH.
[IpumeHeHne 3JIEKTPOMAarHUTHBIX BOJH B

TEXHHUKE U OBITY

5.2.7

HpI/IHHI/IHI)I pagruoCBiA3M W TCICBUACHHA.
P A OJIOKaus. BHCKTpOMaFHI/ITHOC

3arpsI3HEHUE OKPYXKAIOLIEH Cpebl

5.2.8

TexHudeckue yCTpOWCTBA: MY3bIKaIbHBIC
UHCTPYMEHTHI, yJIBTpa3ByKOBast
JUAarHOCTHKa B TEXHUKE W MEAUIUHE,
panap, paguoNpUEMHUK, TEJIEBU30D,

aHTeHHa, TenedoH, CBU-neun

5.3

##HParfH##OII TUKA

5.3.1

[IpsAMonnHETHOE pacIpOCTpaHEHUE CBETA B

OZHOPOAHOM cpene. JIyu cBera

5.3.2

OtpaxxeHue cBeTa. 3aKOHBl OTPAXKECHUS
cera. [loctpoeHne M300paXEHHI B IIOCKOM

3epKase

533

[penomienne cBera. 3aKOHBI TPETIOMIICHUS
CBeTa. AOCOITIOTHBII IOKa3areib

IpCIOMIICHUS

5.34

[TormHoe BHYTpeHHEEe oTpakenue. [IpenenbHbIi

YroJi IMOJIHOT'O BHYTPCHHETO OTPAKCHUA




5.3.5

Hucnepcus cBera. CI0XKHBIN cOCTaB 0€I0T0

cperta. IIBer

5.3.6

Cobuparoiue ¥ pacCeHBAIONIUE JIHH3BI.
Tonkast ymH3a. DOKYCHOE paccTOsHUE H
ONTHYECKass  CHJa  TOHKOH  JIMH3BI
[TocTpoenne M300pakeHUt B COOMPAFOIIHX
Y paccerBaroIMX JTUH3aX. PopMysia TOHKO#

JIMH3BI. Y BEIMUEHHE, JaBacMOe JTUH30MU

5.3.7

[Ipenensl TPUMEHUMOCTH T'€OMETPUUYECKOI

OIITUKH

5.3.8

HNurepdepenuius  cBera.  KorepeHTHBIC
UCTOYHUKHU. YcnoBus HaOJI0ICHUS
MaKCHMYMOB u MUHUMYMOB B
UHTEp(DEPEHIIMOHHOW KapTUHE OT JBYX

CI/IH(1)3.3HBIX KOI'¢pCHTHBIX HCTOYHHUKOB

5.3.9

Hudpakmms CBeTa. JudpaknuonHas
pemérka. YcinoBue HaONIOIEHUS TIaBHBIX
MaKCHMYMOB npu MaJCHAN
MOHOXPOMATHYECKOTO cBeTa Ha

TUGPAKIUOHHYIO PEHIETKY

5.3.10

Honﬂpnsamm CBCTa

5.3.11

TexHudeckue yCTpOMCTBA: O4YKH, JIYIa,
¢doroanmnapar, MNPOEKUMOHHBIA ammapar,
MHKPOCKOII, TEJIECKOII, BOJIOKOHHAsI OITHKA,

TU(ppaKkLIuOHHAS peIIETKa, MOJIIPOU

5.3.12

[IpakTnueckue paboTHI. N3mepenune
nokasarens npenomieHus. MccinenoBanue
CBOMCTB N300paxeHH B JIMH3AX.

Ha6JHOI[eHI/Ie AUCIICPCUU CBCTA

BJIEMEHTAI CITIELTUAJIbHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'paHnMuBl TPUMEHUMOCTH  KJIACCHUYECKOU
MEXaHUKH. ITocTynatsl TEOPUU
OTHOCHUTEIIBHOCTH: WHBAPUAHTHOCTh
MOAYJsl CKOPOCTHM CB€Ta B  BaKyyMe,

MIPUHITATT OTHOCUTEIILHOCTH DWHINITeHHA

6.2

OTHOCUTENBHOCTh OIHOBPCMCHHOCTH.




3amemsieHne BPEMEHHM M COKpAIllCHHE

JUTHHBI
6.3 DHeprus U UMIyJIbC CBOOOIHOM YaCTHIIbI
6.4 CBs13p Macchl C DPHEPrUeE M UMIYJIbCOM

CBOOOJIHOM  YacCTHUIIbl. DHEPrusl  IOKOS

CBOOOIHOI 4aCTULIBI

7 KBAHTOBAS ®U3MKA
7.1 H##Par###JIEMEHTBI KBAHTOBOM OIITUKU
7.1.1 ®otonsl. Popmyna [lnanka cBsizu SHEpPrun
¢doToHa ¢ e€ro 4YacTOTOW. OHeprus u
UMITYJIBC (pOTOHA
7.1.2 OtkpeiTue U uccnenaoBanue Gorodddexra.
Oneiter AT Cronerosa. 3aKoHbI
dotorddekra
7.1.3 VYpaBuenue DifHmreriHa s GoTorddexTa.
«Kpacnas rpanuma» ¢potodaddexra
7.14 Hasnenue cBera. OnwiTel [1.H. JIeObenena
7.1.5 XHUMH4ecKoe JeHUCTBUE CBETA
7.1.6 TexHuueckue ycTpoicTBa: (HOTORIIEMEHT,
(dboTomaryuk, COJIHCUHAs Oatapes,
CBETOJINO]T
7.2 CTPOEHUE ATOMA
721 Mopnens atoma Tomcona. OnbITbI
Pesepdopna no ucciae10BaHNIO0 CTPOCHUS
atoMma. [lnanerapHas Mozaens aToMa
7.2.2 IToctynarsl bopa. N3nyuenne "
norjouieHue (HoTOHOB MPH MEPEX0/Ie aToMa
C OJIHOT'O YPOBHS DHEPIUU Ha ApYrou. Busl
cnekTpoB. CHeKTp ypoBHEH 3HEPruM aroma
BOAOpOJA
7.2.3 BonHoBeIe cBoOMcTBa 4actul. BoisHbl 1€
bporins. KopnyckynsipHO-BOJIHOBO#M
nyanusMm.  Jludpaxiust  3JeKTpOHOB  Ha
KpHUCTaax
7.24 CroHTaHHOE M BBIHY)KJIEHHOE H3IIyYCHHE.

YcTpoicTBO U MPUHLIKIT pabOTHI Jiazepa




7.2.5

TexHuueckue yCTpPOMCTBA: CHEKTPaIbHbIN
aHaJn3 (CHEKTPOCKOM), JIa3ep, KBAHTOBBIM

KOMIIBIOTCP

7.2.6

ITpaktnueckue  paborel.  HaGmronenue

JIMHEYaToro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

Meroapsl HAONIOACHUS ©  PETHCTPALUH

OJICMCHTAPHBIX YaCTUI]

7.3.2

OTkpbiTHE  pagMOaKTUBHOCTH.  OIBITHI
Pesepdpopna mo ompeneneHuro  cocraBa
pamuoakTHBHOrO  m3nydeHus.  CBoiicTBa
anbda-, Oera-, raMma-usnyueHus. Bnusaue

pPadnOaKTUBHOCTHU Ha ) XUBLIC OPIraHHU3MbI

7.3.3

OTtkpsiTHE IIPOTOHA 51 HEWUTpPOHA.
Hyxnonnas monens sapa ['eiizenbepra —
WBanenko. 3apsn siapa. MaccoBoe 4mciio

siapa. M30Tormbl

7.3.4

Annda-pacna. DNEKTPOHHBIH "
TIO3UTPOHHBIN Oera-pacma. I'amma-
U3JIyYCHUE. 3akoH PaiiOaKTUBHOTO

pacmana

7.3.5

OHeprus CBsA3M HYKJIOHOB B siape. SnepHble

cuibl. Jledekt Macchl siapa

7.3.6

HI[epHLIe peaKkmuu. ILCHGHI/IG N CUHTEC3 A1CP

7.3.7

SAnepusiii peakrop. TepMosiaepHbI CHHTES.
IIpobnemMbl W NEPCHEKTHUBBI  AIEPHON
SHEPreTHUKU.  ODKOJIOTMYECKHUE  ACIIEKThI

SIEPHOMN SHEPrETUKU

7.3.8

DneMeHTapHbIE YaCTHULBI. OTtkpbiTHE
IIO3UTPOHA. @dyH1aMEHTAIIbHBIE

B3aUMOJCUCTBU

7.3.9

TexHudeckue  yCTpOMCTBA:  JO3UMETD,
Kamepa BunibCoHa, sAIEpHBIM  peakTop,

aroMHas obomoOa

7.3.10

IIpaktnueckue pabotel. MccnenoBanue

TPEKOB YacTHII (110 TOTOBBIM (hoTOTpadusiM)




OJIEMEHTBI ACTPOOU3NKU

8.1 Bun 3Bé3gnoro Heba. Co3Be3gus, sipkue

SBéB,HBI, IUIaHETHI, UX BUAUMOC IBUKCHUC

8.2 Conneunast cucreMma. Ilmanernl 3eMHOU
rpynibl. [I1aHeThI-TUTaHTBI B UX CIYTHHUKH,
KapjiuKOBbIE  IUIaHEeTbl. Mauble  Tena

COJIHEUHOU CUCTEMEI

8.3 Comame, ¢dorochepa u  armocdepa.

ConHeyHass aKTUBHOCTh

8.4 Ucrounuk suepruu CoiHia u 38€311

8.5 3BE37bI, WX OCHOBHBIE XapPAKTEPUCTUKHU:
Macca, CBETUMOCTb, PaJIyC, TeMIepaTypa, ux
B3aMMOCBsI3b. JlnarpaMma «CHEKTpaJIbHBIN
KJIaCC — CBETHUMOCTBY». 3BE3IbI IJIaBHOM

IIOCJICAOBATCIIBHOCTH. 3aBHCHMOCTB «Macca —

CBETHUMOCTB) JIIS 3BE31 TJ1aBHOM
IIOCJIEIOBATEILHOCTH

8.6 H#HH#Par###BayTpeHHee  cTpoeHHe  3BE3I.
CoBpeMeHHbIE MIPEICTaBICHUS 0

IMPOUCXOKACHUN W 3BOJIOIHU COJIHIIa u

3BE3]1. DTaIbI )KU3HU 3BE3]T

8.7 Mineynsii  Ilyre — Hama ['amakTuxa.
CnupanbHas CTPYKTypa lNanakrukwy,
pacopeneneHue 3BE€31, rasa W IbUIM.
[lonoxxenne wu nBuxenne ConHoa B
lamaktuke. Ilmockas wu  cdepuueckas

MOJACHUCTEMEI I alakTUKHU

8.8 Tunel ramaktuk. PaguoralakTmku |

KBa3apbl. YEpHBIE ABIPHI B SAPAX TATAKTUK

8.9 Bcenennas.  Pacmmpenune  BceeneHHOM.
3akon XaO6ma. Pa3Oeranue ranakTHK.
Bospact u pamuyc Bcenennout, Tteopus
bonpmioro  B3peiBa. Mogens  «ropsiuen

Bcenennoi». PenukroBoe usiryyeHue

8.10 Macmirabnass ~ cTpykTtypa  BceneHHOM.

Meraranaktuka. Hepeménusle mnpoGiiembl




aACTPOHOMHH




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






