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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IOJOKEHUW M TpeOOBaHUU K pe3yibTaTam
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepanuu, peATU3YIOLINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0230BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. I[Iporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM IpeaMeramMu. B Hel
OTIPE/IEISAIOTCA OCHOBHBIE LIEIM U3Y4YEHHUs] (PU3UKU HA YPOBHE CPEIHEro OOLIETOo
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTanpeIMEeTHbIC, IPpeIMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIFOYAET:

e IUIAHUPYEMBIE PE3yJIbTAaThl OCBOEHUS Kypca (pU3UKU Ha 0a30BOM YPOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YJIbTaThl IO roJjaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo MpeJIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IKoabHBIN Kype GU3NKN — cHCTEeMOOOpa3yIoIni
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuzmyeckoit reorpadueir u actpoHomued. Mcmonbp3oBaHME W aKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4EHHUS] HOBBIX MAaTE€pHaIOB C 3aJlaHHBIMU CBOMCTBAMHU W JIPYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (POPMHpPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAyYHBIA METO]I TO3HAHUS TPY BHITIOJIHEHUN UMHU YI€OHBIX UCCIIEIOBaHUH.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
NOJIOKEH pAX UACH, KOTOpPbIE MOXXHO paccMaTpUBaTh KAaK MPHHLMIBL €ro
MTOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCS JIOTMYECKU
3aBEpIIEHHBIM, OH COJAEPIKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B CcOOTBETCTBUM ¢ HeW MaTepuan Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIHaIa (PU3NYECKONH HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
bu3uKku ¢ pa3BuUTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIMUPOKHM KPYIrOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPHUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHAIBFHOTO MPUPOIOTIOIH30BAHUS U IKOJIOTMYECKOM 0€30M1acHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs: (pusznueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MOPUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AeSATENbHOCTHBIN MOIX0J B Kypce (U3MKU Pealn3yeTcs Mpexie
BCEr0 3a CUET OpraHU3alyy SKCIEPUMEHTAIBHOU NESITEIbHOCTH 00YYarOIIMXCA.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPATOPHBIX PadoT,
KOTOpbIE B mporpamme no (usuke oObeIUHEHBI B OOIIMNA CIHMCOK YUYCHHUYECKUX
NpaKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe J1abopaTOpHBIX padoT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS  y4aCTHUKAMU
o0pa30BaTeNBLHOTO TIPOIlecCa MCXOMs U3 OCOOCHHOCTEW TUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OOy4YaromMUMHUC YMEHHUSIMHU TPOBOAUThL KOCBEHHBIE H3MEPEHUs, HCCIEeI0BaHUs
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3amad. [Ipu 3TOM n71st pacu€THBIX 3a/1ady MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aJlaHHOM (PU3UYECKON MOJIEIIbIO, TTO3BOJISIFOIIUE MTPUMEHSTh U3yUYEHHBIE 3aKOHbI U



3aKOHOMEPHOCTH KaK U3 OJHOTO pasjeia Kypca, TaKk U MHTETPUPYS 3HAHUS U3
pa3HbIX pasnaenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHUS (PU3NUYECKHX SBJICHUH M MPOIECCOB B OKPYKAIOIICH
KU3HHU, TpeOytouue BbhIOOpa (U3UYECKON MOAENU Mg CUTyallMd MpakTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKK Ha YpOBHE CpeHEro 00111ero o0pa3zoBaHus TOJDKEH U3y4aThbCs B YCIOBUAX
peAMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QU3MKM HOIKHO OBITH
HEeoOXouMoe J1abopaTopHOoe O0O0OpyIOBaHUE [Ji BBHIMIOJHEHUS YKa3aHHBIX B
nporpamMme 1o (U3NKE YUCHHUECKHX MPAKTHUYECCKUX padOT W JIEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
MPUHITUTIOM MHWHUMAJIBHOM  JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MIEPEUYNCIICHHBIX B TMporpaMMe 1O (GU3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCJICMOBAHMSI  WM3y4YaeMbIX SBIICHHUA W  MPOIECCOB, OMIUPUYECCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHU.

JlabopaTopHoe 00OpyIOBaHME MJII YYEHUYECKHX TPAKTUYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOCCTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHueckne KOMIUICKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITh IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHLHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPUH.

OCHOBHBIMU LEJIIMHU U3y4Y€HHUs PU3UKHU B 001IEM 00OpPa30BAHUM SIBISIFOTCSA:

e (dopMupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYalOIIUXCS K HaydHOMY
U3YYCHUIO TPHUPOJIbI, PAa3BUTHE HMX HHTEJUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE NMPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUSA U (POpMUPOBAHUE
WCCJICIOBATEIILCKOTO OTHOIICHHS K OKPYKAIOIIUM SIBIICHHSIM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3yYeHUs
OCHOB CTPOCHHMS MaTepuu U pyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmupoBanue ymMeHUN OOBSCHATH SBICHUS C HCIOJIB30BAHUEM
bU3NYeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHue TpeaCTaBICHUNA O PONM (PU3MKHU IS Pa3BUTHS JIPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTmxeHne 3TUX 1enei 00ecrednBaeTCsl pelIeHneM CIEeIyIOMMUX 3a71ad B

mpoliiecce u3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUs:



e TMpUOOpETeHHME  CUCTEMBl  3HaHUKW 00  o0mWMX  (UBHYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJISIPHYIO  (DM3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PEILICHUM B IIOBCEAHEBHOM KU3HMU;

e OCBOCHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3fanue GU3NUeCKo MOJICNIH, aJIeKBATHON yCIIOBUSM 33a]a4H;

e TOHWMaHHWC (UBUYECKUX OCHOB WM TIPUHITUIIOB JEHUCTBHS TEXHUYCCKHX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHLHOTO IUIAHWPOBAHUS M TMPOBEACHUS
bu3nYeCKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmamnmu,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

e CO3JaHME YCIIOBUH IJI Pa3BUTUSI YMEHHH MPOEKTHO-UCCIEI0BATEIHCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wu3ydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO

oOpazoBanus oTBoauTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HeJEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®duszuka — Hayka o mpupoje. HaydHbie METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto du3uku B GOPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUUECKON JEATEIbHOCTH JIFOJCH.

Jlemoncmpayuu

AHasioroBble W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpOCTh (CpeaHsISI CKOPOCTh, MTHOBEHHasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHsS, TyTH U MepeMelleHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBobogHOe nageHre. Y CKOpeHHe CBOOOTHOTO MMaICHUS.

KpuBonuueitHoe  nBwxeHWe. [[BukeHWE  MarepualibHOM TOYKHA 1O
OKPYKHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. L{eHTpocTpeMuTenbHOE YCKOPEHHE.

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

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHUSL.

[IpeobpazoBanue NBMKEHUM C UCIIOIb30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AYyX€E U B Pa3pEKEHHOM NPOCTPAHCTBE.

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



N3mepeHue yckopeHusi CBOOOHOTO MaJICHHUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYAJIbHON CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeid  3akoH  HproToHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3uuuu cuil. Bropoii 3akon Herotona
JUUIL MaTEpUaIIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

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

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

Tpenue. Bunsl Tpenus (moxosi, CKoiabxeHus, kauenust). Cumna tperus. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduiueHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE M BpalaTeIbHOE IBIKEHHE 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 nHEpLHH.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

Y cioBus paBHOBECHUs TBEPAOTO Tela. Buibl paBHOBECHS.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAKOIIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

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

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOM TOYKH. Teopema 00 HU3MEHEHUU
KUHETUYECKOUN YHEPTUMU.

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

[loTeHunanbHble W HENOTEHUHUANbHbIe  CWiIbl.  CBs3b  pabOTHI
HEMOTEHIHUAIBHBIX CUJ C WU3MECHEHUEM MEXAHMYECKOW SHEPTHUU CHUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IMPAKTUUYECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI 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 ¢ U3MEHEHHUEM MEXAHMYECKOW DHEPTUu
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBuwxkeHue. uddysus. Xapakrtep IBUKEHUS U
B3aMOJECUCTBUS 4YacTUIl BemecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPABIX TN U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojelnei. Macca u
pa3mepsl Monekya. KonnyecTso Bemecrsa. [locTositnnas ABoranpo.

TennoBoe paBHoBecue. Temmeparypa u €€ namepenue. lllkana temmneparyp
Lenbcus.



Mopgens  uneanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KHHETHYECKOW TEOPHH HACAITBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temnepatyp KenbBuna. ['a30Bble 3akOHBI. YpaBHeHHe MenneneeBa—Knanelpona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS UICAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

OnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHAT€ HAa OCHOBE HM3MEPEHHIA
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpeHHsAs 3HEpruss TEPMOJMHAMHYECKOU
CUCTEMBI U cTIOcO0bI €€ n3meHeHus. KommuecTBo TemioTsl 1 pabota. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Temuionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAsI TeIIOEMKOCTh BEIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM Tmporecce. I[lepBhili 3aKOH TEPMOJMHAMHUKHU.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K H3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TeruoBple  mammHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanust SHEPrUM B TEIUIOBBIX MamuHax. KoadduimerT mone3Horo
nevctBus TemwtoBoil mamuHbl. [{ukn KapHo m ero ko3¢ @duimMeHT Mmojae3HOoro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.



TexHuueckue yCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHUE: JBUTaTElb
BHYTPEHHETO CropaHusi, OBITOBOW XOJIOIUIHHUK, KOHIUITHOHED.

Jlemoncmpayuu

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

W3meHeHre BHyTpEeHHEN SHEPIUH (TeMIIepaTypbl) Teaa IpH TeIuionepeiaye.

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

Mopnenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

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

TBépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUcTaJUTM3aIus. Y IeapHasl TerioTa miaBienus. Cyonumanus.

YpaBHeHuUE TEII0BOTO OaiaHca.

TexHuyeckrue yCTpOIICTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU TMOIYYEHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

HaOmronenue HarpeBaHus U MUIABJICHUST KPUCTAIUIMUECKOTO BEIIECTRA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnexTpuzaums Tel. OJEKTpUYECKWil 3apsn. JlBa BHIAa SIEKTPUUYECKUX
3apsAa0B. IIpOBOOHMKH, IOUAIEKTPUKU M MOJYNPOBOJAHHUKU. 3aKOH COXPaHEHHS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaaoB. 3akoH Kynona. ToueuHblil 3€KTPUUYECKU 3apsij.
Onextpuyeckoe mnose. Hampsxk€HHOCTh 3ieKTpuyeckoro mnois. IIpuHoun



CYyNEPHO3ULIMKU IIEKTPUUECKUX Toieil. JIMHUKM HAnpsKEHHOCTU SJIEKTPUYECKOTrO
TOJISL.

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

OnekTpoéMkocTb. KonaeHncarop. DIeKTpOEMKOCTh MJIOCKOTO KOHJIEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOH/JICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOT0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

Tema 2. Illocmoannstit 31ekmpuueckuii mok. Toku 6 paznuunvix cpedax

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

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DIEKTPUYECKOE COMPOTUBIECHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, NapalIeIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

PaGora oanektpuyeckoro Toka. 3akoH Jlxoyns—JleHma. MoniHoCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBMKYIIIAasi CUjla U BHYTPEHHEE COINPOTUBIICHHE HCTOYHUKA TOKAa.
3akon Oma i1 OJHOM (3aMKHYTO#) 5ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIeKTPUYECKHUM TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTyUYKOB.

[TonynpoBOHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJrynpoBogHUKOB. CBoicTBa P—N-niepexoaa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALIMS. DIEKTPOIIU3.



OnekTpudeckuii TOK B ra3ax. CamMOCTOSITENbHBIA U HECAMOCTOSATEIbHBIN
paspsa. Monunus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIHN TNO/I, TaIbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOABWXKYIIEH cwibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSISI MPOBOAUMOCTD TUOAA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaGmronenne amexTpoimsa.

MesxknpeaMeTHble CBI3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHs B 10 kjacce oCyIIecTBISIETCS C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHM: SIBJICHUE, HAy4HbIH (hakT, runores3a, Qu3nyeckas BEJIMUMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEILIONEPEayu, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWMCTBA TBEPABIX TEJ, XKUAKOCTEH W



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJIOB, JJIEKTPOJWUTHYECKAs IUCCOLMALMA,
rajJbBaHUKA.

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

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJWIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTpYHHBIN IIPUHTED, JIEKTPOHArpeBaTENbHBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Paznen 4. JaekrpoauHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[locTossHHBIE ~ MarHuThl.  B3auMOAEMCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUOWMH. [IpyHIMND cyneprno3unuu
MAarHATHBIX MOJIeW. JINHMM MarHUTHOM MHAYKIMU. KapTuHa NUHUNA MarHUTHOU
WHIYKIUU TOJIS TIOCTOSIHHBIX MarHUTOB.

MarnutHoe 10JIe TPOBOJHMKA C TOKOM. KapTWHa JMHUN WHIYKIUA
MAarHuTHOIO TOJIA JUIMHHOTO IIPSAMOIO NPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOT'O
IIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOAyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJiieHUE. J[BrokKeHUE 3apsiHKEHHOM YacTUIIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMHU. IlOoTOK BekTOpa MarHUTHOMN
WHIYKIUHU. OJIEKTPOJABIXKYILNAsA CUla HWHAYKOHU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykuuu Papanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIEGHME CAaMOMHAYKLUWU. OJEKTPOABIXKyLIas cujia
CaMOWHIYKLIMH.

DHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTUYECKOE MPHUMEHEHHE: TOCTOSHHBIC
MAarHuThl, 3JEKTPOMArHWTHI, JJIEKTPOABUTATENb, YCKOPUTENIN DJIEMEHTApHBIX
YaCTHUILl, MHAYKIIUOHHAS 1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO MMyYKa MArHUTHBIM MOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYIIECH CHIIBI UHAYKIHH OT CKOPOCTH WM3MEHEHHS
MarHUTHOTO MOTOKA.

SIBneHue cCaMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLIUU.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKMmpOMAZHUMHbLE KONEOAHUA

KonebarenpHast cuctema. CBOOOAHBIE  MEXAaHUYECKHE  KOJe€OaHMUA.
["apmonnyeckue konebanus. [lepumona, wacrora, amrumryga u ($aza KoyeOaHUU.
[IpyVHHBIN MassTHUK. MaremMaTU4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npy TaApMOHUYECKUX KOJIeOaHMSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHBIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienne o 3aTyXxaruux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
koJiebanus. Pezonanc. BeIHYX/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMUS.

[lepemennpli  TOK. CHHYCOMJAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbl TOKA U
HaIpsHKEHUS.

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

TexHuyeckue yCTpOWCTBAa M IPAKTUYECKOE INPHUMEHEHHUE: DIICKTPUYECKHUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JUHUU JIEKTpONEpeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



HaOnronenue 3aryxarommx KojieOaHui.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

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

HccnenoBanre 3aBUCMMOCTH MEPUOAA MajbIX KoJeOaHUIl Ipy3a HA HUTH OT
JUIMHBI HUTU U MAaccChl rpy3a.

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

Tema 2. Mexanuueckue u 31eKmpoOMazHUNHbLE 0JIHbL

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

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicotra Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CJIIOBUSI U3ITyYEHHUS HJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MPEIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepennus. CKOpocTb 37€KTPOMAarHUTHBIX BOJIH.

[IIkana 3JI€KTPOMarHUTHBIX BOJIH. [IprMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHHUYecKue yCTpPOMCTBA M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPA3BYKOBAsl IUAarHOCTHKAa B TEXHHKE M MEAMIIMHE, pajaap,
paauonpuéMHHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

Habnronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
4acTOTOU KoJeOaHuH.



HccnmenoBanue  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH: OTpaXkeHue,
peoMIICHUE, MONSIpU3anus, AMPpakius, HHTepPepeHus.

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€pKaje.

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

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

ColOuparome U pacceuBaroiiie JuH3bl. ToHKas JuH3a. DOOKyCHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOW JuH3bL. [locTpoenue uzoOpaxkeHuil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHHHUMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HaOIIOICHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

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

Jlemoncmpayuu

[IpsiMONUMHEIHOE paclpOCTpaHEHUE, OTPAKEHHE M MPEJIOMIICHUE CBETA.
OnTuyeckue mpuodOpBHI.

[TonHOe BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronerune natepdepeHIny CBeTa.

HaOmronenue nudpakiuu cBera.

HaOmronenue nucnepcuu cBera.

[TonyueHue cekTpa ¢ MOMOUILIO MPU3MBI.

[ToydyeHue cexkTpa ¢ mMOMOIIbI0 JUGPAKIIUOHHON PEIIETKH.

HaOnronenue nosisipuzanuu CBETA.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul



W3mepenne nokasaress NpeoMIIEHUs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3zaesa 6. OcHOBBI ClIeHAJIBHOM TEOPHU OTHOCHUTEIbLHOCTH

['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CHEIUAIbHOW TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOXYJSL CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTEIBHOCTD OJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHHM M COKpAICHUE
JUTUHBI.

DHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTUIBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISATUBUCTCKOW YaCTUIIbI. DHEPIHS
IIOKOS.

Pazgea 7. KBanToBasi pusuka
Tema 1. Dnemenmot K6AHMOBOU ONMUKU
®otonsl. opmyna [lnanka cBsizu 3HEpruu (OTOHA C €T0 YACTOTOM. DHEPTHS
U UMITYJIbC (POTOHA.
OTtkpoiTue 1 ucciaegopanue porodddexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI

dotorddexra. YpaBuenue DuHmTeitHa st hoTodadpdexra. «KpacHas rpanuiay
dboToaddexra.

Hasnenne ceera. OnbiThl I1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHHuecKue YyCTpOICTBA U MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

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

HccnenoBanne 3akoHOB BHEMIHETO (oToddhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHUIO 0 -4acTHII.
IImanerapHas Mmopmens aroMma. llocrynatel bopa. M3nydenue u moriomieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buisl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BousHOoBBIE cBOViCcTBA yacTull. BosHbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJIu3M.

CHOHTAaHHOE U BBIHYK/JICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIIBIOTED.



Jlemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIIEPUMEHTBI, JOKa3bIBAIOIIHNE CIIOKHOCTh CTPOCHMs sapa. OTKphITHE
paanoaktuBHOCTH.  OmnbiTel  Pesepdopma  1mo  ompeneneHuro  cocrasa
paaroakTUBHOTO u3inydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3Iy4yeHHUs.
BnusHne pagoaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykimonHas monens siapa ['eitzenOepra—
MBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

Anba-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

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

S nepHble peakuuu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTHUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHUECKUE ACIIEKThI IAEPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YaCTHULL.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.

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

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomoi

HccnenoBanrie TpeKOB YacTUIL (MO0 TOTOBLIM (OoTOrpadusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
aCTPOHOMMUH.

Bun 3B&nHoro Heba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JBH>KCHUE.

ConHeyHas cucTema.

Connue. Conneunasi akTUBHOCTh. Mctounuk sHeprum ConHIA W 3BE3.
3BE3AbI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(MarpaMma «CHEKTPaJIbHBIM KiIacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsl 3BE3] TJIABHOW MOCIEA0BATEIbHOCTU. BHYTpeHHee cTpoeHue



3B€311. COBpEMEHHBIE MPECTABICHUS O MPOUCXOKACHUU U 3BodtonnU CoJiHIIa U
3BE3]1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Namaktuka. Ilonoxenne n nBukenue ConHia B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBaszapsl. YEpHBIE ABIPHI B sSApax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa006ma. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnronenuss HeBOOPYKEHHBIM TJIa30M C HCMOJIB30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIs1 ONPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponp ¢usuku W acTpOHOMUM B SKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEJIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTHUHE MHpPA, POJIb (GPU3NUECKOU TEOPHUH
B (OpPMHUpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(bU3MYECKON KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBSI3H

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

Meorcnpeomemnvie nonwsimusi, CBSI3aHHbIE C M3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (u3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: peumieHHWE CHUCTEMbl YpPAaBHEHUH, TPUTOHOMETPUYECKHUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJIHLHHUKOB,
OTIpeJIeIICHHE TUIONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpUpOJE, KoJieOaTelbHbIC
JIBVKCHUS B )KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOM MPUPOJE, ACUCTBUE
paanaly Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAILUIMYECKAsI CTPYKTYypa TBEPIBIX
TeJI, MEXaHWU3Mbl O0O0pa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBINA
aHaJu3.



l'eocpaghusi:  MarHUTHBIE TIONMIOCA 3€MJIHM, 3aJ€KH MArHUTHBIX Y/,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTpOIEpenad, IEeHEpaTop IEPEMEHHOIO0 TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIIMOHHAS I€4Yb, pajaap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JUYHOCTHBIX, METANpPEIMETHBIX W TPEIMETHBIX 00pa30BATENbHBIX PE3YJIbTATOB.
[Inanupyemble pe3ylbTaThl OMHUPAIOTCS HA BEIyIIME IIeJIeBble YCTaHOBKH,
OTPaKAOIIUN OCHOBHOM, CYITHOCTHBIM BKJIAJ U3y4aeMOW IIPOTrPaMMBbI B Pa3BUTHE
JUYHOCTH O00YYaroIIerocs, UX CIIOCOOHOCTU C MCIOJIB30BAHHEM 00OPYIOBaHHEM
neHTpa oopazoBanus «Touka pocTay.

JINYHOCTHBIE PE3YJIBTATDI

JInyHOCTHBIE pe3yNbTaThl OCBOEHHUS yueOHOTro npenmeTa « Ou3uKay AOJKHbI
OTpakaThb TOTOBHOCTh M CIOCOOHOCTh OOY4YarOUXCA PYKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PacHIMpEeHUE >KU3HEHHOTO
OMBITA U OMNbITA JIEITEILHOCTH B MPOILIECCE Peaau3ali OCHOBHBIX HAIpaBJICHUH
BOCHUTATEJILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpMHPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YYaIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIIECTBA;

NPUHATHE  TPAJUIMOHHBIX  OOIIEUYETOBEYECKMX T'yMaHUCTUUECKUX U
JIEMOKPAaTHUYECKHUX LICHHOCTEW;

TOTOBHOCTh BECTU COBMECTHYHKO JIESITEIIBHOCTh B MHTEpPECAX I'Pa)KJaHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3aliy;

YMEHUE B3aMMOJEHCTBOBATH C COUMAIIbHBIMA MHCTUTYTAMHU B COOTBETCTBUH C
uxX QYHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHHUS:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHHWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHXKECHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYallMI0 M MPUHUMATh OCO3HAHHBIE pELICHUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JESATEIIbHOCTU YYEHOT0;



OCO3HaHHE JIMYHOTO BKJIa/1a B MOCTPOCHHE YCTOMYUBOTO OyAyIIEro;

4) 3CTeTHYEeCKOr0 BOCIIUTAHHUS:

ACTETUYECKOE OTHOLICHUE K MUPY, BKIIFOYAs 3CTETUKY Hay4YHOI'O TBOPYECTBA,
IpUCYIIETO (PU3NIECKON HAYKE;

5) TpyA0BOro BOCIIHTAHUSI:

UHTEpEC K pa3lnyHbIM cdepaMm MpodhecCHOHATbHON IesSTENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOMN M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBINA BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbI;

TOTOBHOCTb M CIIOCOOHOCTHh K 00pa30BaHUIO U caMO00pa30BaHUIO B 001acTu
(U3MKHN Ha MIPOTSKEHUU BCEH KU3HU;

6) 3K0JI0rNYeCcKOro BOCIIUTAHUS

c(OPMHPOBAHHOCTh 3KOJOTHMYECKOW KYyJNbTYphl, OCO3HAHHE TIJI00AIBHOIO
XapakTepa dKOJIOTHYECKUX Mpodiiem;

IIJJAHUPOBAHUE U OCYLIECTBIICHUE JICHCTBUM B OKPYKAIOLEH Cpelle Ha OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA;

pacIlIMpeHre OmbITa AEATEIBHOCTH HKOJOTHMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUSA:

Cc(OPMUPOBAHHOCTh MHMPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHWE LEHHOCTH HAy4YHOU JEeATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKM  OCYHIECTBJIATh  NPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NEeATEIbHOCTh MHIMBUYAIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHHBEPCAJIbHBIE YUeOHbIE el CTBUS
ba3oBble JJornueckue aAelcTBUA:
CaMOCTOATENLHO  (opMyNIHpOBaTH W aKTyaJlU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JIeATeIIbHOCTH, 33JaBaTh MapaMEeTPbl U KPUTEPUH HX
JIOCTUXKCHUS,
BBISIBIIATH  3aKOHOMEPHOCTH W MNPOTUBOPEYUS B  PacCMaTPUBAEMBIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAIM3a WMEIOIIUXCS
MaTEpPHUATIbHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCHUTb KOPPEKTHUBBI B IESITENBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKH NOCJIEICTBUI AEATEIbHOCTH;
KOOPJIMHUPOBAaTh W  BBHINIOJHATH pabOTy B  YCJIOBHUSX  PEAIBHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,



pa3BUBATh KPEATUBHOE MBIIICHUE TPU PEIICHUN KU3HEHHBIX TPOOIIEM.
Bba3oBble uccienoBareibckme 1eiCTBUS:

BJIa/IeTh HAYYHOW TEPMHHOJOTHEH, KIIOUYEBHIMU MOHATHSIMH W METOJaMHU
bu3nUecKoil HayKH;

BJIAJICTh HaBbIKAMU y4e€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOMN NESITeIbHOCTH
B 005acTH (PU3UKU, CHIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TTOHUCKY
METOJIOB pelIeHHs 3ahad (U3MUECKOTO COJAEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS;

BIAJCTh BHUAAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETALlUY, MPeoO0pa3OBaHUI0 M NPUMEHEHUIO B Pa3IMYHBIX Y4E€OHBIX
CUTYallUsIX, B TOM YHCJIE IPU CO3/IaHUH YUEOHBIX MPOEKTOB B 00J1aCTU (DU3UKH;

BBISIBJISITH TPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyaJM3MpPOBATh 3a/auy,
BBIIBUTaTh TUINOTE3Y €€ pelIeHHs, HaXOAWTb apryMEHThl I JI0Ka3aTelbCTBa
CBOMX YTBEP)K/ICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUU PELICHMUS;

aHAIM3UpOBaTh TOJYYCHHBIE B XOJE€ pCEHICHUS 3a7add pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMyJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
NeSITEIbBHOCTH, B TOM YUCJIE TIPU U3YYEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OIIEHUBATh MPUOOPETEHHBIH OIIBIT,

yMETh TIEPEHOCUTHh 3HaHUSA MO (HU3MKe B MPAKTHYECKYI0 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX NPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIBHBIE TOAXO0AbI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a4UH, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

Pa6ora ¢ undpopmaunmeii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ WHTEPIPETANI0 WHPOPMAIMK Pa3IMYHBIX BUAOB U (OpM
NIPEICTABIICHNUS;

OLICHWBATh JOCTOBEPHOCTH HH(OpMAIIHH;

UCIIONIb30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHI B PEIIEHUMH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3aI[MOHHBIX
3aJlad ¢ CcoOMoJieHneM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
THTHUEHBI, PECYpCOCOEpEKECHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH()OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCTHl (PM3MUECKOTO COAECpX aHUS B pa3IHYHbIX (opMaTax ¢
yu€TOM HazHaYeHHsI HTHPOPMAIIUH U LEJIEBOU ayAUTOPHUH, BHIOMPAs ONTUMAIBHYIO
dbopMy nIpeCTaBICHHS U BU3yaIU3alUU.



KoMMyHuKaTHBHBIE YHHBEpPCAJIbHbIE yUeOHbIE eiiCTBUSA:

OCYILIECTBISAThH OOIICHNE HA YPOKaxX (PU3MKH U BO BHEYPOUHOU JIEATEIBHOCTH;

pacmo3HaBaTh TMPEANOCBUIKA  KOH(MIWUKTHBIX CUTyallMd W CMATYaTh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHUSI C HCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboTHI;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEHUCTBUM C y4y€ToM OoOIuX
MHTEPECOB M BO3MOYKHOCTEN Ka)KIOr0 YjI€HA KOJUIEKTHUBA,;

OpUHUMATh 1[EeJId  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ MNOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacmpeneniarTh pojau ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIATh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa W KAXKIOTO YYaCTHHKAa KOMaHIbl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLIEHMBaTh WJEU C TMO3ULHUKA HOBH3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYUMOCTH;

OCYLIECTBJISITh IMO3UTHUBHOE CTPATETMYECKOE ITOBEIAEHUE B PA3JIMYHBIX
CUTYaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUIIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpCaJbHbIe Y4eOHbIe el CTBHSA
Camoopranusamnus:

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

CaMOCTOATENIBHO COCTABJISITh IUIAH PEIICHHS PACUYETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS MTPAKTUYECKON paboThl C yUETOM UMEIOIIUXCSl PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

paciupsTh paMK1 yueOHOTo MpeIMeTa Ha OCHOBE JIMUHBIX MPENTOYTEHUH];

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAHWIMH B 0O0JaCTH
(bu3MKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNbHBIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIEATEIIBHOCTD,

OLICHMBATh COOTBETCTBUE PE3YJIbTAaTOB LIECIISAM;



BIAJCTh HABBIKAMH  TO3HABATEIBHON  peQUIeKCMH KaK  OCO3HAHUS
COBEPIIIAGMBIX JIEUCTBHA ¥ MBICIUTEIBHBIX TIPOIECCOB, WX pE3yJIbTaTOB U
OCHOBAHHUII;

UCIIOJIb30BaTh MPUEMBI peIICKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelieHus;

YMETh OIICHWBATh PHUCKM W CBOECBPEMEHHO MPUHUMATH PEIICHUS M0 HUX
CHI)KCHHUIO;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX MpH aHallM3e pe3yibTaToB
NEeSTEeIbHOCTH;

MPUHUMATh ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI APYTHX IIPH aHAINU3E pe3yIbTaTOB
NEeATETLHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTHX HA OMIMOKH.

B npornecce HoCTHXKEHUS JTUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTPaAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro oOmero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHAIbHBIN WHTEJUICKT, MIPEAOIar afO A
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUsl, BKJIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HAMPABIICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHHME, CIOCOOHOCTh aJanTUPOBATHCI K
HYMOIIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHE MOTHUBAIUH, BKIIOUAIOIIECH CTpPEMJICHUE K JIOCTHUKEHHUIO LU U
yCrexy, ONTUMHU3M, WHHUIIMATHBHOCTH, YMEHHE JEHCTBOBATh HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOINIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMPHU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO M COITCPSKHBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAIOIIUX CITIOCOOHOCTH BBICTPANBATh OTHOIICHHSI
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3peiaTh KOH(IUKTHI.

NPEIMETHBIE PE3YJIBTATbBI
K xonmy oOyuenuss B 10 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YJArOIINXCSl YMEHUM:
JEMOHCTPUPOBATh Ha MPUMEPAX POJib U MeCTO (U3UKK B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOM KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKH U
TE€XHOJIOTUH, B IIPAKTUYECKOU NEATENBHOCTH JIFOJEH;



YUUTBHIBaTh TPAHUIBl TPUMEHEHUS W3YYCHHBIX (QPU3NYECKUX MOJCIEeH:
MaTepuagbHas TOYKa, HHEpIUAIbHAs CUCTeMa OTCYETa, aOCOIOTHO TBEPAOE TEJO,
WJICAIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEM U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYECKUH 3apsi]l IPU pelIeHnU GU3NUECKUX 3a/1a4;

pacrno3HaBaTh (PU3NUYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHIATh UX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJSIPHO-KUHETUYECKON TEOPUU CTPOCHHS BELIECTBA U
ANEKTPOJMHAMUKH:  pPaBHOMEPHOE M  PABHOYCKOPEHHOE  NPSIMOJIMHEWHOE
JBUKEHHE, CBOOOJHOE TMAJEHUE Tell, ABW)KEHHE IO OKPYKHOCTH, HHEpPLHUS,
B3auMozeicTBue Tel, AU(Qy3usi, OpOYHOBCKOE ABMKEHHUE, CTPOCHUE KUAKOCTEH
U TBEPJBIX TeJN, U3MEHEHNE 00BbEMA Tell IPU HArpeBaHUU (OXJIAKIECHUH ), TEIIOBOE
paBHOBECHE, UCIApPEHHE, KOHJEHCALMs, IJIABJIEHUE, KPUCTAUIM3AlMs, KUIICHUE,
BJIQYKHOCTh BO3/yXa, [TOBBIIICHHE JABJICHUS Ta3a [PU €ro HarpeBaHUU B 3aKPHITOM
COCyZE, CBSI3b MEXKIAYy IapaMeTpamMu COCTOSIHUS Ta3a B HM30IPOLEcCcax,
AIIEKTPU3aLUs TEJ, B3AUMOJECHCTBUE 3aps/I0B;

OMKCHIBATh MEXAHUYECKOE JBHKEHUE, UCIONb3Ys (PU3UUYECKUE BEITUUYMHBI:
KOOpAMHATA, IyTh, NEPEMELIECHNUE, CKOPOCThb, YCKOPEHHE, Macca Tejna, CHIa,
UMITYJIbC Te€Jla, KUHETHYECKasi YHEeprus, NOTCHIHMAIbHAS SHEPrUsi, MEXaHUYeCKas
paboTa, MexaHMUYecKas MOIIHOCTb, MpPHU ONMCAHWU HPABUIBHO TPAKTOBATH
(Gu3NYECKUi CMBICH HCIOJIb3YEMBIX BEJIMYMH, WX OOO3HAYEHUS M EIUHMIIbI,
HaxXoJuTh (OPMYJIbl, CBA3BIBAIOIIME JAHHYIO (DU3UUYECKYIO BEIMYHMHY C IPYTUMU
BEJIMYMHAMU;

ONMCHIBATh H3YUYEHHBIE TEIUIOBBIE CBOMCTBA TEJI W TEIUJIOBBIE SBIICHHUS,
UCHONB3Ys (PU3MUECKHE BEJIMYMHBI: JaBJICHHE ra3a, TeMmIeparypa, CpeaHss
KMHETHYECKash SHEPIUsl XaOTHYECKOTO JBHYKEHUS MOJIEKYJ, CPEJHEKBAAPATHYHAs
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIJIOTHI, BHYTPEHHSs 3HEprusi, pabora rasa,
KO3 (PUIIMEHT TMONE3HOTO JAEWCTBUS TEIUIOBOTO JBUTaTessl; MIpH ONUCAHUU
OPAaBWJIBHO TPAKTOBAaTh (UBWYECKUH CMBICI HCHOJIb3YEMbIX BEIUYMH, WX
00O3HAUYEHUS W EOUHUIBI, HAXOIUTh (POPMYJbI, CBS3BIBAIOIINE JAHHYIO
(bU3MYECKYIO BEIMYHUHY C IPYTUMH BEIMYMHAM;

OMKCHIBATh U3YUYECHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJICKTPUUECKUE
ABJIEHUSI (ITPOLIECCHI), UCTIONB3Ys (PU3MYECKHE BETUUYMHBI: AJIEKTPUUECKUI 3apsi,
AIIEKTPUYECKOE M0JI€, HANMPSKEHHOCTD MOJISA, MOTEHIMAN, PA3HOCTh MOTEHLIUAJIOB;
OpU ONHCAHUM TMPABWJIBHO TPAKTOBAaTh (DU3MUECKUNA CMBICT HCHOJIB3YEMBIX
BEJIMYMH, MX OOO3HAUYEHMS] M EJIMHHUIIBI; YKa3blBaThb (POPMYJIbI, CBA3BIBAIOLIUE
JAHHYI0 (U3UYECKYIO BEJIMUYHMHY C APYTUMH BEIMUYUHAMY;

aHaAJIM3UPOBaTh (PU3MUECKHE MPOLIECCHl U SIBJICHMS, UCIONB3YS (PU3NUYECKUE
3aKOHBI ¥ MPUHLMUIIBL: 3aKOH BceMupHoro tarotenus, |, Il u 11l 3akonsr HeroToHa,
3aKOH COXPAHEHUs MEXAHMYECKOW DSHEpPrUHM, 3aKOH COXPAHEHUs HMILYJIbCa,
IPUHIUI CYNEPHIO3ULIMHA CHWJI, IPUHLUUI DPABHONPABUS HHEPLUHUAIBHBIX CUCTEM



OTCUY€Ta, MOJEKYISIPHO-KMHETUYECKYI0 TEOPUIO CTPOCHHS BEIIECTBA, a30BbIE
3aKOHBI, CBA3b CPEIHEN KMHETUYECKOW 3HEPIHH TEILUIOBOTO JBMXEHHUS MOJIEKYJ C
a0COJIFOTHOUM TeMmmepaTypoi, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
AIEKTPUYECKOro 3apsiaa, 3akoH KyloHa, mpu 3TOM pa3iuMyaTh CIOBECHYIO
GbOpMyIMPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUA (TpaHMUIIbI,
001acTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TMPUHIUIBI JCHCTBUS  MAaIllUH, MPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YyCJIOBHsS UX O€30MACHOTO UCIOJIb30BAaHUS B
MTOBCEIHEBHOM KU3HH;

BBIMOJHATh HKCHEPUMEHTHl IO MCCIEAOBAHUIO (PU3UYECKUX SIBICHUN H
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX HM3MEPEHUH, NPH 3TOM
dbopmynupoBath mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro IKCIEPUMEHTA,
coOupaTh YCTAHOBKY W3 MPEMJIOKEHHOTO O0OpYyIOBaHUS, MPOBOJIUTH OMBIT U
(GbopMyIIMpOBaTh BHIBOJIBI;

OCYULIECTBJISITh MPAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYHH, IPH
TOM BBIOMpaTh ONTHUMAJBHBIA CHOCOO HM3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy  (U3NYECKUMHU  BEIWYUMHAMH  C
WCIIOJIb30BAaHUEM TNPSIMBIX M3MEPEHUM, MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(GuKCUpOBaTh pe3yNbTaThl MOJTYYEHHOM 3aBUCUMOCTH (DU3UUYECKUX BEJIMYMH B
BU/JIEe TaOJIUILI U TPpapUKOB, A€NIaTh BEIBOABI IO pe3yJIbTaTaM MCCIIEI0BaHNUS;

co0ro1aTh npaBuia 0€30MacHOro TpyJa MpH MPOBEACHUM UCCIIEJOBAaHUN B
pamMkKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOU
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
000opy1I0BaHUS;

pemiaTth pacu€THble 3aJayd C SIBHO 3aJaHHON (DU3MYECKOW MOJEINbIO,
UCIOJIB3YS (PU3HUECKHUE 3aKOHBI U MTPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUSA 3a/1a4u
BBIOMPATh (PU3UYECKYIO MOJEINb, BBIACIITh (PU3MUECKHE BEIMYMHBI U (POPMYIIHI,
HEOoOXoauMble Jisi €€ pellleHUs, TPOBOAUTh PacyE€Thl U OLIEHUBATH PEaJIbHOCTh
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKOUN BEJIMYUHBI;

pelnaTh KaueCTBEHHbIE 3a/1a4d: BBICTPAUBATh JIOTHUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXKIACHUN C OMNOpPOM HA HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3UYeCKHEC IBIICHUS,

UCIIOJIb30BaTh ~ MpPU  PEIIEHWH  y4eOHBIX  3aJa4  COBPEMEHHbBIC
WH(OPMAIMOHHBIE TEXHOJIOTHH /I MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
U TIPEJCTAaBJICHUs y4eOHOW M HAYYHO-TIOMYJISIPHON MH(pOpMAIUH, MOJTYyYSHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHATTU3UPOBATh MOJIydaeMyto HH(POPMAILIUIO;



MPUBOAUTH IPUMEPHI BKJIaJIa POCCHICKUX U 3apyOeKHBIX YIEHBIX -(PU3UKOB B
pa3BUTHE HAayKH, OOBSCHEHHE MPOLECCOB OKPYKAIOIIET0O MHUpPA, B PA3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3HKE B MOBCEIHEBHOW >KU3HU
JUTsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTatb B TpYIIE C BBHIIOJHEHUEM pPa3IMYHBIX COLMAIBHBIX PpOJIEH,
IUIAaHUPOBATh PabOTy TPYNIBI, PAUMOHAIBHO pacHpelesTh OO0S3aHHOCTH WU
IJIAHUPOBATh JECATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE PACCMAaTPUBAEMOM IPOOIIEMBI.

K koniy o0yuenuss B 11 kJjacce mpeaMeTHbIe pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHA H
TEXHOJIOTUH, B MPAKTUYECKON AEATEIBHOCTH JIFOJCH, LIEJIOCTHOCTh W €IUHCTBO
(bu3MYECcKOi KapTUHBI MUDA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MO/IEeH:
TOYEYHBIN AJIEKTPUYECKUH 3apsifl, JIyd CBETA, TOYECYHBI UCTOUYHUK CBETA, SIACpPHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO siApa MpH PElIeHUH (PU3HYECKHX
3a1ay;

pacrno3HaBaTh (pU3MUECKHUE SIBJICHUS (TIPOIECChl) U OOBIICHATH UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PUBHKH: DIIEKTPUUYECKAsS TPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JCHUCTBUSA TOKA, B3aUMOJICHUCTBUE
MarHuToOB, JJICKTPOMAarHuTHAas WHAYKIUs, JACHCTBHE MArHUTHOTO TIOJSI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsiji, DJICKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHENHOE pPacHpOCTPAHEHUE CBETA, OTPAXKEHHUE, MPEIOMIICHUE,
uHTepdepeHnus, audpakuus W TOJNSpPU3alUsg CBETa, JUCIEPCUS CBETa,
dboTtoanexTpudeckuii 3gdext (hoTodrddhexT), cBeTOBOE AaBieHNE, BOSHUKHOBEHUE
JUHEWYAaTOr0 CHEKTpa aTroMa BOJOPOJA, €CTECTBEHHAas W HCKYCCTBEHHAas

PaIMOAKTUBHOCT;
OMKUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (AIEKTPUUYECKUE, MarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  MPOBOJUMOCTH  pPAa3IUYHBIX  Cpeda) |

QJICKTPOMArduTHBIC SABJICHUSA (npoueccm), HCIIOJIb3Yys (pI/IBI/I‘ICCKI/IC BCINYUHBI:
SHCKTPI/I‘ICCKI/Iﬁ 3apsdaa, Chjla TOKa, JJICKTPHUYCCKOC HAIIPSKCHHEC, JSJICKTPUUYCCKOC
COIIPOTUBJICHUC, PA3HOCTb IMOTCHOMUAJIOB, JJICKTPOABMIKYIIAsl CHUJIA, pa60Ta TOKa,
HHAYKOWA MAarHvuTHOIrO I10JIsA, CHJIA AMnepa, CHJIa HopeHua, HHAYKTHBHOCTDb
KaTyIIKHU, SHCPIUA ISJICKTPUYCCKOIO WM MAIrHUTHOI'O noneﬁ, nmepuoa M Yacrora
KoJicOaHU B KOJeOaTCIHHOM KOHTYpPEC, 3apidd M CHJIa TOKa B IIPpOHCCCe



TapMOHUYECKUX JJIEKTPOMArHUTHBIX KoJieOaHWil, (OKYCHOE pacCTOsIHHE U
ONTUYECKasi cuja JHMH3BI, NMPU OMHCAHUM MPABHIBHO TPAKTOBATH (U3UYECKUIN
CMBIC]I HCIIOJIb3YEMBIX BEJIIMYMH, HMX OOO3HAUYEHHs M €JAMHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIOLIME JAHHYIO (U3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJINYNHAMU;

ONKCHIBATh HW3YYEHHBIE KBAHTOBBIE SIBICHUS M MPOIECCHl, HUCIOJIb3Ys
¢usznyecKkue BEIMYUHBL: CKOPOCTh DJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI U
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTypaciaga, SHEPTUs CBA3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIOJIb3YEMBIX BEJIMYMH, MX OOO3HAu€HUs M E€AMHMUILIBI, yKa3blBaThb (HOpMyIbl,
CBA3BIBAIOLIME JIAHHYI0 (PU3MYECKYI0 BEJIMYMHY C JPYTHUMH BEJIMYMHAMU,
BBIYHCIIATh 3HAUCHHE (PU3NYECKON BETUUNHBL

aHaJIM3UPOBaTh (PU3NUECKHUE MPOLECCHl U SIBICHMS, UCIOJB3YS (PU3NUYECKUE
3aKOHBI U MPUHIMUIBL: 3aKOH OMa, 3aKOHBI IOCJIEN0BATEIBHOTIO U NapaJLIEIbHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOH Joyns—JIeHma, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH NPSIMOJMHEHHOTO PacHpOCTPaHEHUs! CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa M Portorddexra,
3aKOH COXPAHEHMS JHEPrUH, 3aKOH COXPAaHEHHs HMMILYJIbCA, 3aKOH COXPAHECHMSI
IIEKTPUYECKOTr0 3apsA/ia, 3aKOH COXPAHEHMsI MAacCOBOIO 4YMCIIA, MOCTyJaTel bopa,
3aKOH PAaIMOAKTUBHOTO pacmaja, Mpu 3TOM pasjinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHAa, €ro MaTeMaTHYEeCKOE BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
IPUMEHUMOCTH;

OINPENENATh HAIIPaBJICHUE BEKTOPA MHAYKLIUA MAarHUTHOIO MOJISl POBOJIHUKA
C TOKOM, cuiibl AMmnepa u cuisl Jlopenua;

CTPOMTh UM OIHCHIBATh H300paXEHHE, CO3[1aBAEMOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBIMOJHATh HKCHEPUMEHTHl IO MCCIEAOBAHUIO (PU3NYECKUX SIBICHUNH U
IIPOLIECCOB C MCIIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX HM3MEPEHUM: IMPU 3TOM
dbopmynupoBath TpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIOKEHHOTO O0OpPYIOBaHUS, MPOBOJIUTH OMNBIT H
bopMyIUpOBaThH BHIBOJIHI,

OCYILECTBIISTh NMPSMbIE U KOCBEHHbIE U3MEPEHUsI PU3NYECKUX BEITUYUH, PU
TOM BBIOHMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHS W HCIOIb30BaTh HM3BECTHHIC
METO/Ibl OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C MCIHOJb30BaHUEM
OpSIMBIX  M3MEPEHMI: MpPU OSTOM KOHCTPYHMPOBATh YCTaHOBKY, (DUKCHpPOBAThH
pe3yabTaThl MOTYYEHHON 3aBHCHUMOCTH (PM3MYECKUX BEIUYMH B BUAC TAOIHI] U
rpaduKoB, enaTh BEIBOBI [0 PE3yJIbTaTaM UCCIIEIOBAHMS;



coOmro1aTh MpaBmiia 0€30MacHOTO TpyAa MPHU MPOBEACHUHN UCCIICIOBAHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Yy4eOHO-HCCIEeNOBATEIIbCKOW U MPOEKTHOU
JEATEIbHOCTH C HMCIOJIb30BAHMEM H3MEPUTENBHBIX YCTPOUCTB M JIA0OPATOPHOIO
000py10BaHUS;

pemiath pacu€THble 3aJa4d C SIBHO 3aJaHHON (DU3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3MUECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUSA 33/1a4U
BbIOHpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (DU3MUECKHE BETUYUHBI U (HOPMYIIHI,
HEOoOXoauMbIe Jisi €€ pelIeHHs, TPOBOJUTh PACUEThl M OIEHUBATH PEATbHOCTH
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKOUN BEJIMYMHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JOTUYECKU HEMIPOTUBOPEUUBYIO
LEMOYKY pPACCYXIACHUN C OMOpOM Ha M3yYEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH M
dbuznyecKue sBICHUS,

UCIONB30BaTh  MPU  pPEIIEHMH  y4yeOHBIX  3aJad  COBPEMEHHBIC
UH(OPMAITMOHHBIE TEXHOJIOTHH /I MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
Y TIPEICTABJICHUS YYEOHOW M HAy4YHO-TIOMYJIIPHON MH(POPMALIMH, MOTYYEHHON U3
pPa3IMYHBIX UICTOYHUKOB, KPUTUYECKH AHATIM3UPOBATH MOITYYaeMyI0 HH()OPMAIHIO;

OOBSICHATh TPUHLMIBI JEUCTBUS MAaIllMH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MacCHOIO UCHOJIb30BaHUS B MOBCEIHEBHON
KU3HU;

NPUBOJUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKU, B OOBSICHEHHE IMPOILIECCOB OKPYXKAIOIIETO MHUpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 0€30MacHOCTU MPU OOpallleHUH ¢ MpUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTUYECKOTO
MOBEICHUS B OKPYXKAIOLIEH CpeJIe;

paboTath B TpYIIE C BBHINOJHEHUEM Pa3UYHBIX COLMAIBHBIX POJICH,
IJIAHUPOBATh Pa0OTy TPYMNIBI, PAMOHAIBHO pACHpPENeNsiTh OOS3aHHOCTH U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBATHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHUE PACCMATPUBAEMOMN MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
32 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK

®da30BbIe IEPEXOBI

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



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

Hroro no pazneny

Paznen 4. 9JIEKTPOJAUHAMUKA

24

bubmuoreka [JOK
41 MeKTpoCTatiia 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
11 MarunuTtHoe nojie. DIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIe0aHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

OCHOBBI CIENUATTBHON TEOPUH bubnuorexa [JOK
3.1 4 1
OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
. bubnmoreka [JOK
4.1 DJIeMEHTHI KBAHTOBOU ONTHUKH 6 https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubmuorexa [JOK



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

4.3 ATOMHOE SApO

Uroro no pazgeny

15

https://m.edsoo.ru/7f41c97¢c

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

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPO®PU3UKU

5.1 DNEeMEHTHI aCTPOHOMUU U acTPOPU3UKU 7 E;ISSH;I;T:;(;KL)ROU/I? £41097¢
Hroro no pasneny 7
Paznen 6 OBOBHIAIOIIEE ITIOBTOPEHHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 E;ISSH;I;T:;(;KL)ROU/I? £41097¢
Htoro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IMOYPOYHOE INVNIAHUPOBAHME (xupubiM mipudtoM BhIIENEHBI YPOKH, TIPOBOAMMBIE C 000PYIOBAHUEM LIEHTPa 0Opa30BaHus

«Touka Poctay)

10 KUIIACC
KosnnuyectBo 4yacos DJIEeKTPOHHbIE

Ne ara undposbie
Tema ypoka Konrpoasusie IIpakruueckue A bp

n/n Bcero u3ydyeHusi odOpa3oBaTesibHbIE

padoThI padoThI
pecypcsbl
®u3nka — HayKa O IPUPOJIE.
Hayunsie MGTZK bI HOLI:HEI:)HI/I}I 1 bubmmoreka LIOK
v A https://m.edsoo.ru/ff0c32e2

OKPYXKAaroIIero Mupa
Posb 1 MecTo ¢uzuku B
(opMUPOBAHNUN COBPEMEHHOM 1 bubnnorexka [JOK
Hay4YHON KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEIBHOCTH JIIOIEN
MexaHudeckoe JBMKEHUE.
OTHOCHTEIFHOCTHh MEXaHHMYECKOTO 1 bubmuorexa [JOK
neuxeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
yCKOpEeHue
PaBHOMEpHOE TTpsIMONTMHEITHOE 1 bubnmoreka [JOK
JIBHKCHUE https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE 1 bubnnorexka [JOK
JBUKECHUE https://m.edsoo.ru/ff0c372e
CBoOogHoe maieHne. Y CKopeHue 1 bubnuorexa [JOK
¢BOOOIHOTO ITaIEHUSA https://m.edsoo.ru/ff0c39cc
KpuBonunelinoe 1BUKEHHE. 1 bubnuoreka [IOK

JBr>keHre MaTepraIbHON TOYKH T10

https://m.edsoo.ru/ffOc3ada



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

OKPY>KHOCTH

[Tpuniun otHocuTenpHOCTH ["anues.

bu6mmoreka [IOK

Touku. Teopema 06 U3MeHEHUHN

8 HuepuuanbHble CUCTEMBI OTCUETA.
Pl N https://m.edsoo.ru/ffOc3be8
IIepssiii 3ak0oH HproToHa
Macca tena. Cuna. [Ipunmun
9 cynepno3uiuu cuil. Bropoii 3akon bubmorexa LHOK
yuep ’ p . https://m.edsoo.ru/ff0c3be8
HeroToHa s MaTepuanbHON TOYKU
Tperuii 3akoH HeroToHa 1151 bubnuorexa [JOK

10
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro taroreHus. Cuna

11 TspKkecTH. [lepBas kocMuueckas bubmmorexa [JOK

P https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyrocru. 3akoH I'yka. Bec bubnuoreka [IOK
Tena https://m.edsoo.ru/ff0c3e18
Cuina tpenus. KoadduumeHt tpenus.

13 Cuia czn OTI/IBJIeI({bI/I(I:{ npu BI/I)FI)(eHI/II/I bubmorexa HOK

P P https://m.edsoo.ru/ff0c3f76
TeJa B )KUIKOCTH WJIU Ta3e
[TocTymarenbHOe U BpalaTeibHOE

14 JIBIDKEHHE a0COJIFOTHO TBEPIOTO Tea. bubnuoteka [JOK
MowmenT cunsl. [lnedo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHUsI TBEPJIOTO Tea
NMitynbsc MaTepralbHON TOYKH,

15 CHCTEMBbI MaTEPUATIbHBIX TOYEK. bubnmuorexa [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMITynbca. PeakTuBHOE BUKEHUE
PabGora 1 MOIITHOCTE CHIIEL.

. bubnmoreka [JOK

16 KuneTtndeckast sHEprus MaTepruaibHON

https://m.edsoo.ru/ff0c4502



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

17

[ToreHuunanbpHas SHEPTHUsL.
[TorennmansHas SHEPTHS YIPYTO
1e(OPMHUPOBAHHOM MPY>KUHBI.
[TorenmanpHast SHEPTHs Tesla BOIU3U
MOBEPXHOCTU 3eMIIH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c461a

18

[ToreHIMaTbHBIC U HETIOTCHIIUAIBHBIC
cuibl. CBsA3b pabOThI
HETIOTEHIUAIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOHN SHEPTHH CHCTEMBI Tell.
3aK0H COXpaHEHUsI MEXaHUYECKOU
SHEPrUU

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

19

Jladoparopnas pabora 1
«HUccnenoBanme cBsi3u padoThl CUIIbI
¢ I3MeHEeHHEeM MeXaHHYeCKOoMH
JHEPIruM Tejia HA mpuMepe
pAaCTsIsKeHHsI Pe3UHOBOIO0 JKI'YyTa»

20

21

22

KonTponbHas pabora no teme
«Kunemaruka. Jlunamuka. 3aK0HbI
COXpaHEHHUS B MEXaHHUKE)

OCHOBHBIE TIOJIO)KEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopuu. bpoyHOBCKOE
newxkenue. ubdysus

Xapaktep JBUKEHUS U
B3aMMO/ICHCTBUS YaCTHUI] BEIIESCTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEN U
TBEPJBIX TEI

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4b74

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4dc2

23

Macca monexyin. KonnuectBo
BemectBa. [locTostHHas ABoraapo



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

TennoBoe paBHOBecue. TeMmieparypa u

24 e€ usmepenue. lllkana remneparyp
Lenscus
o5 Wneanbnsiii raz3 B MKT. OcHOBHOE bubmuorexa [JOK
ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 cpeqHel KHHETUYECKOM SHEPruun bubnnoreka [JOK
JIBUKECHHSI MOJIEKYII. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona
27 3akoH JlanbToHa. ['a30BbIe 3aKOHBI
Jlaboparopnasi padora
28 2«HccnenoBanue 3aBUCMMOCTH
Me:KIy napaMeTpaMH COCTOSIHUS
pa3pe:KeHHOro ra3a
29 W3omporieccel B naeabHOM rasze u ux bubnuoreka [IOK
rpagudeckoe npeICTaBIeHNUE https://m.edsoo.ru/ff0c570e
BuyTtpenHnss sueprus
TEPMOJMHAMHYECKON CUCTEMBI U
crocoOrI e€ n3menenns. KommdecTBo bu6nmoreka [JOK
30
TEIUIOTHI U paboTa. BHyTpeHHss https://m.edsoo0.ru/ff0c5952
SHEPTHUS OJTHOATOMHOTO HJICATHHOTO
rasa
bubmuorexa [JOK
31 Brawt Teruionepesain https://m.edsoo0.ru/ff0c5c36
VY enbHas TEIUIOEMKOCTH BEIIECTRA.
32 KonmgecTBo TEIIIOTHI pH bubmmorexa LIOK
. https://m.edsoo.ru/ff0c5c36
Teruionepenave. AauadaTHbIN mpoiecc
33 [TepBblit 3aKOH TEPMOAMHAMUKH U €TO bubnmoreka [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
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MMPUMCHCHHUC K U30IIponecccamM

https://m.edsoo.ru/ffOc5efc

HeoOpatumocTs npoiieccoB B

34 npupoje. Bropoit 3akon bubmmorexa LIOK
PHPOZE. P https://m.edsoo.ru/ff0c6230
TEPMOUHAMUKHU
35 [Tpuniun nevicteust u KII/ TenmoBoit bubmuoreka [JOK
MalIuHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapnuo u ero KI1/]
37 DKOJOTUYECKHEe MPOOIEMbI
TEIUIOIHEPTETHKU
38 Ob6o6maromuit ypok «MosnekynspHas bubnnorexa [HOK
¢uznka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonTtponpsHast pabora o Teme
39 «Momnexynspraas pusuka. OCHOBEI bubmorexa LHOK
YEp ’ https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI
40 [TapooOpazoBaHue 1 KOHIEHCAIHSI. bubnuoreka [IOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOComIOTHAs U OTHOCUTEIbHAS
41 BIIQXKHOCTh BO3Ayxa. HacklmieHHbIH bubmmorexa [OK
Y% - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucramnmueckne n
42 amopdHbIe Tena. AHU30TPONHA bubnnorexka [JOK
CBOMCTB KpHUCTAJLIOB. JKujakue https://m.edso0.ru/ff0c65f0
Kpuctayyibl. COBpeMEHHBIE MaTePHAITBI
[TnaBiieHne M KPUCTAUTA3AIIHS.
43 VY enbHas TEIUIOTa IUIABICHUS bubmorexa HOK
’ https://m.edsoo0.ru/ff0c6708
Cyb6numarus
44 YpaBHEHHE TEIUIOBOTO OajlaHca bubmorexa HOK

https://m.edsoo.ru/ff0c6820



https://m.edsoo.ru/ff0c5efc
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OnexTpuzanys Tel. JNeKTPUIECKUN

bubmuorexa [JOK

45 3aps. JBa BUIA DJIIEKTPUUECKUX
pan. 11 a p https://m.edsoo.ru/ffOc6bcc
3aps0B
ITpoBOIHWKH, TUDIIEKTPUKH U
46 H(?JI OBOHUKU 3a2))H COXpaHEHUs buGnnorexa LIOK
yip ’ p https://m.edsoo.ru/ffOc6bcc
AJIEKTPUYECKOTO 3apsia
BzaumopeiictBue 3aps10B. 3aKOH
47 Kymnona. ToueyHnIl »iieKTpudeCcKuil bubmnorexa [IOK
y ' p https://m.edsoo.ru/ffOc6ced
3apsia
Hanps>kEHHOCTB 3IIEKTPUUECKOTO
48 nons. [puHumn cynepnosuumuu bubnnoreka [JOK
SJIEKTPUYECKUX ToJe. JInnuu https://m.edsoo.ru/ff0c6df2
HaIPsKEHHOCTU
PaGota cuit 31eKTpoCcTaTHuecKoro
49 nond. ITorennuan. PazHocts bubmmorexa [TOK
' Hat https://m.edsoo.ru/ff0c6f00
MMOTEHIINAIOB
ITpoBOMHUKY U TUIIEKTPUKU B
50 BHIZ:KT OCTaTUYECKOM nonIe bubmmorexa [TOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
bu6mmorexa [IOK
51 DnexTpoéMrocTs. KoHIencaro
P A P https://m.edsoo.ru/ff0c7126
DJIEKTPOEMKOCTH MIIOCKOTO
52 KOHJIEHCATOpa. DHEPrUs 3apsyKEHHOTO bubmmorexa LOK
pa. p p https://m.edsoo.ru/ff0c72c0
KOH/JIEHCATOpa
53 JlaboparopHas padota 3 "M3mepenue
3IIEKTPOEMKOCTH KOHAEHcaTopa"
54 [IpuHUI nelcTBUS U IPUMEHEHNE

KOHACHCATOPOB, KOMMPOBAJIILHOI'O



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
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anmnapara, CTpyHHOro IIpUHTEpA.
DneKTpocTaTHUecKast 3allnTa.
3azemiieHue IEeKTPOnprudOOpoB

55

DNEKTPUUECKUN TOK, YCIIOBUS €TI0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotupnenue. 3akoH Oma it
y4acTKa [enu

56

[MocnenoBarenbHOE, MapalielbHOE,
CMEIIaHHOE COCTMHCHUE
npoBoaHKUKOB. JlaboparopHas pabora 4
«M3yueHne CMEIIaHHOTO COSAMHEHHUS
PE3HUCTOPOBY

0.5

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

57

58

59

60

PaboTa 1 MOITHOCTH JEKTPUIECKOTO
Toka. 3akoH Jlxoyns-Jlenma

3akon OMa AJist OJTHOM (3aMKHYTOM)
anexkTpuyeckoi nemnu. Kopotkoe
3ambikanue. JlabopatopHas pabora 5
«M3mepenune DJIC ucTouyHMKA TOKA U
€ro BHYTPEHHETO COMTPOTUBIICHHS

JlaGopatopHas pabora 5 «M3mepenue
OJ1C ucTouyHMKa TOKA B €T0
BHYTPEHHETO CONPOTHUBIICHHS

DJIeKTPOHHAs MPOBOJAUMOCTb TBEPIBIX
METaJIOB. 3aBUCUMOCTh
CONPOTHUBIICHUS METAJIIIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7838

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc7ae0

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

61

DNEKTPUYECKUH TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56

[omynpoBoAHUKH, KX COOCTBEHHAS U

62 IIpUMecHas MPOBOAUMOCTh. CBOICTBA 1 bubnmoreka [JOK
p—n-niepexona. [TonynpoBogHUKOBBIE https://m.edsoo.ru/ff0c84ae
npuOOpbI
DNEKTPUYECKUM TOK B paCTBOPax U
pacruiaBax 3JIEKTPOJIUTOB. bubnmoreka [JOK

63 1
DJIEKTPOJIMTHYECKAS JUCCOIALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIU3
DIIEKTPUUECKHI TOK B Ta3ax.

64 CamocTosTenTbHbIN U 1 bubnuorexa [JOK
HECAMOCTOSTENBHBIN pa3psa. MomaHus. https://m.edsoo.ru/ff0c84ae
IIma3ma
DneKTpuuecKkue Npudopsl U

65 YCTPOMCTBA U UX MPAKTUUYECKOE 1 bubnuoreka [IOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH
KonTponbhas pabota mo Teme

66 «9nexkrpocrartuka. [locTosHHBIN 1 bubnmnoreka [JOK
aneKTpudeckuil Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»

67 Hroroas koHTpoabHas padoTa 3a 1 bubnuoreka [IOK
Kypc 10 kacca https://m.edsoo.ru/ff0c88be

68 O6o6mmaromuii ypok mo temam 10 1 bubmmoreka [JOK
KJ1acca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 68 45

[TPOT'PAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoka Bcero Koutpoaensie — Ipakruveckue il:;:eﬂl/lﬂ :)I;I[()l;l:())]:;feﬂbﬂble
padoTbI padoThbI pecypeni
[TocTostHHBIE MATHUTHI U UX

1 B3auMoOciicTBUE. MarHuTHOE II0JIE. 1 bu6nmorexa LIOK
Bekrop MaruutHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHuTHON MHIYKIIUH
MarsuTHO€ noJje NpOBOJHUKA C

5 TokoM. OnbIT Dpcreaa. 1 bubnnorexa [JOK
B3anmoaeiicTBre mpoBOHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopHnas pabora 1 «3yuenue 1 1 bubmmnoreka HOK
MAarHUTHOTO IOJIA KaTYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOAHMK ¢ TokoM. Cuita Amnepa.

4 JlaboparopHast pabora 2 1 1 bubmuoreka [JOK
«HccnenoBanne nefcTBUS https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»

JlelicTBME MarHUTHOTO TTOJIS HA
5 JBIOKYIIYIOCS 3apSKEHHYIO YACTHILY. 1 bubmorexa [TOK
https://m.edsoo.ru/ff0c9df4
Cuna Jlopennia. Pabota cumnst Jlopenia
DOnekTpoMarauTHas HHAYKIus. [loTok

6 BEKTOpa MarHuTHOM uHAyKIuu. IJ1C 1
WHAYKIUU. 3aKOH JIEKTPOMAarHUTHON
nHaykiuu Gapanes



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

JlaGopaTopHnas padora 3
«HccaenoBanue siBJIEHHS
3JIeKTPOMATHUTHON MHITYKIHM»

bubnunoreka LIOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTS. SIBIEHUE
camouHaykiuu. 9J1C caMOMHAYKLIUN.
DHeprusi MarHuTHOTO MOJIsl KaTYIIKU €
TOKOM. DJIEKTPOMarHuTHOE 1oJie

bubnunorexa LIOK
https://m.edsoo.ru/ff0ca600

TexHudeckue ycTpoucTBa U UX
IIPUMEHEHHE: IIOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATENb,
YCKOPHUTENH 2JIEMEHTAPHBIX YaCTHLI,
MHIYKIIMOHHAs II€Yb

10

11

12

13

Oo6o06maromuit ypok «MarautHoe
I10JI€C. QHGKTPOMaFHI/ITHaﬂ UHIAYKIOUS

KonTponbHas pabota mo Teme
«Mar"auTtHoe I10JI€e.
DNeKTpOMarHuTHasi UHIYKIUS»

CB00O/IHBIE MEXaHUYECKUE
Kosnebanus. ['apMoHHUeckue
KosebaHus. YpaBHEHHE
rapMOHUYECKUX KOJeOaHHH.
[IpeBpamenue saepruu

JlaGopaTopnas padora 4
«HccnenoBanue 3aBUCUMOCTH
NMepUoIa MAJIBIX KoJIe0aHuil rpy3a
HA HUTH OT JUVIMHbI HUTH H MaCChl
rpy3a»

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

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcad58

bubmmoteka IIOK
https://m.edsoo.ru/ffOcaf06

14

Konebartenbuplit KoHTYp. CBOOOIHBIE
ANEKTPOMArHUTHBIC KOJeOaHus B

but6mmoreka [IOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

UeaIbHOM KOJe0aTeTbHOM KOHTYPE.
AHanorus MexxJy MeXaHH4eCKUMHU U
ANEKTPOMArHUTHBIMU KOJIeOaHUIMU

15

®opmyna Tomcona. 3akon
COXPAHCHUS SHCPIUr B UACAIIBHOM
K0J1e0aTeNbHOM KOHTYpE

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

16

[IpencraBneHue o 3aTyxaromx
Kosie0aHusX. BolHyKIeHHbIE
MexXaHU4YeCcKue Kojiebanus. Pe3oHanc.
BI)IHY)KIIGHHBIG SHCKTpOMaFHI/ITHBIC
Kosje0anus

bubnuoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

[lepemennsbiii Tok. CUHYCOMAABHBIN
MepEMEHHBIN TOK. MOIIHOCTh
MEPEMEHHOTO TOKA. AMIUTUTYTHOE 1
JIEWCTBYIOIIEE 3HAYEHUE CHIIbI TOKA U
HaIpsHKEHUS

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcbd34

18

19

20

Tpancdopmarop. [IpousBoacrtso,
nepenavya u noTpedieHue
JIEKTPUYECKON YJHEPTUN

YCTpOUCTBO U MPAKTUUYECKOE
[IPUMEHEHHUE DJIEKTPUYECKOTO 3BOHKA,

reHeparopa NepeMeHHOr0 TOKa, TMHHI

QJICKTpomnepeaaqd

DKOJIOrM4eCKNe PUCKU TIPU
IIPOU3BOJICTBE JIEKTPOIHEPTUH.
KynbTrypa ncnonb3oBaHus
3JIEKTPOIHEPTUHU B MIOBCEIHEBHOM
KHU3HU

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

21

MexaHn4deckue BOJIHBI, YCJIOBUSA

bubnunoreka LIOK



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

pacnpocrpanenus. [lepuon. Ckopocth
pacrpocTpaHeHHsI U JJTHHA BOJIHBI.
[Torepeunble U MPOTOIBHBIC BOJTHBI

https://m.edsoo.ru/ffOcca54

3Byk. CKOpOCTb 3ByKa. I pOMKOCTh

bu6nmoreka [IOK

22
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNeKTpOMarHUTHBIE BOJIHBI, UX
23 cBoOMcTBa ¥ ckopocTh. IIkana Bubmiorexa OK
p ' https://m.edsoo.ru/ffOccfe0
AJIEKTPOMArHUTHBIX BOJIH
[TpuHIKIIBI PaTUOCBS3U U
24 TeneBuieHus. Pa3Burue cpeacTs
cBs3U. Paguonokamus
o5 Konrponsnas pabdora «Konebanus u Bbu6moteka [JOK
BOJIHBID» https://m.edsoo.ru/ff0cc6f8
IIpsimonmBEeiiHOe pacopocTpaHEeHUE
26 CBpeTa B OZHODO Hr:)ﬁ cpe epToqeqHLIﬁ bubnnorexa [JOK
AHOPOL peae. https://m.edsoo.ru/ff0cd350
HWCTOYHHUK cBeTa. JIyu cBeTa
OTtpaxkeHne cBeTa. 3aKOHBI OTPAKEHUS
27 cBera. [TocTpoeHue n3oopaxeHuii B bubnnorexa [JOK
) p p https://m.edsoo.ru/ffOcd4e0
IJIOCKOM 3epKaJie
[Ipenomnenue ceta. [lonHoe
28 BHYTpEeHHEe oTpaxeHue. IIpenenbHblin bu6muoreka [JOK
YTOJI IIOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ffOcd7f6
OTpaKeHHUS
JlaGopaTopHas padora 5
29 «I/I3Ml:, eHII)/Ie HOE?B&T&]IH bubmorexa HOK
p https://m.edsoo.ru/ffOcd67a
NpeIOMJIEeHHS CTEKJIA»
30 JIun3el. [Toctpoenune n300pakeHuii B bubmuoreka [IOK

nuH3e. Popmysia TOHKOM JIMH3HI.

https://m.edsoo.ru/ffOcddle



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
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VYBeauueHue JUH3bI

JlabopaTopHas padora 6

31 «HccnenoBanme cBoiicTB
U300paKeHuil B JIMH3aX»

Hucnepcus cera. Cl0KHBIN COCTaB

39 oenoro ceera. Ller. JlabopaTopras
pabora 7 «Habmroenue qucrnepcuu
CBETa»

33 Wnrtepdepennus creta. Audpaxims bubmmoreka [JOK
cBera. JludpaknnonHas peneTka https://m.edsoo.ru/ff0ced22
[TonepeyHOCTh CBETOBBIX BOJIH. Bbu6mmoteka [JOK

34
[Tonspusanus ceera https://m.edsoo.ru/ff0cf02e

35 OnTryeckue MpruOOPHI U yCTPOMCTBA U
YCIIOBUS UX 0€30TaCHOTO IPUMEHEHUS
['paHuIBl TPUMEHUMOCTH

36 KJIAaCCUYECKOU MexaHUKHU. [locTynarsl bubmuoreka [IOK
CIIELIMAIBHON TEOPUH https://m.edsoo.ru/ffOcf862
OTHOCUTENIbHOCTH
OTHOCHUTETBHOCTH OJTHOBPEMEHHOCTH.

37 3aMeieHre BpeEMEHH U COKpaIlleHUE bubnmorexa IOK

p p https://m.edsoo.ru/ffOcfa42
JUTUHBI
OHeprusi ¥ UMIYJIbC PENATUBUCTCKOMN
38 gacTHIEL. CBSI3b MAacChI C DHEPTHEN U bubmmorexa TIOK
) p https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHsl TOKOS
Kontponbnas padota «Onrtuka.
39 OCHOBBI CIIEIHAIIBHON TEOPUH bubmrorexa LHIOK
P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIbHOCTH»
40 ®otonbl. opmyna [1nanka. DHeprus bubnmoreka [JOK



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

Y UMITYJIBC (POTOHA

https://m.edsoo.ru/ffOcfel6

OTKpBITI/Ie " UCCIICAO0BAHUEC

bub6nmmoreka [IOK
41 . A.T.
(porospdexra. Onbrrer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl poToddpexra. YpaBHEHHE
42 BﬁHmTegI)Ha .]'qu)l(b(i)OTOB(l)(geKTa bubmorexa LOK
g ) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» ¢potodddekra
Jasnenue ceera. Onbitsl [1. H.
43 JlebeneBa. XuMudueckoe ACHCTBUE bubmorexa OK
sleBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoucTBa u
MIPAKTUIECKOE TPUMCHCHHE!
44
dhoToseMeHT, (OTOIATUHK,
CONHEeYHas OaTapesi, CBETOUOT
45 Pemenue 3agau mo TeMe «JIEMEHTHI bu6nmorexa LIOK
KBaHTOBOM OIITHKH) https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcona. ONbBITHI
46 Pesepdopna no paccesHuro o-yactu bubmmorexa LIOK
PHOPA P t https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aToma
bu6nunorexa LIOK
47 I1 b
OCTyTIaTR! bopa https://m.edsoo.ru/ff0d0afa
H3nydeHnue U moriomeHue GOTOHOB
48 II I/Iyl';{e eX0/Ie aTOMEIlH co H(;I;o OBHS bubmorexa [JOK
p pexol . g P https://m.edsoo.ru/ffOd0afa
SHEPTUU HA ApyTroi. Buabsl ciekTpoB
BonaHoBbIe cBOlicTBa yacTull. BoIHEI
49 ne bpoist. KopnyckynsipHo- bu6muoreka [JOK

BOJIHOBO nyanu3M. CIOHTaHHOE U
BBIHYKJICHHOE U3JIy4CHHE

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
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50

OTKpbITHE paInOaKTUBHOCTU. OMBITHI
Pesepdopna no onpesnenenuto cocraBa
PaOAaKTUBHOTO U3TyYCHUS

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

o1

CgoiicTBa anb(da-, 6era-, ramma-
n3iydeHus. Biausxue
PaIMOAaKTUBHOCTH Ha )KUBBIC
OpraHHU3MBbI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3orombl. Anbda-pacma.
DJNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnaz. ['aMMa-usiydenue

bubnuoreka [{OK
https://m.edsoo.ru/ff0d1162

53

54

55

OHeprus CBA3M HYKJIOHOB B S7pE.

S nepHbie cuibl

SnepHble peakuuu. S nepHbIil peakTop.
ITpobnembl, nepcreKTUBHL,
JKOJIOTUYECKHE ACIIEKTHI A1epHOMN
JHEPIeTUKU

Tepmosinepusie peakiuu. [Ipodiaema
Pa3BUTHUSA BOJOPOIHON SHEPrETUKHU

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

56

DOnemeHTapHbIe YacTUllbl. OTKpBITHE
MO3UTPOHA. MeTO bl HAOTIOIEHUS U
perucTpaiuy 3JIeMEeHTapHbIX YaCTHII.

but6mmorekxa [IOK
https://m.edsoo.ru/ff0d0e38

57

58

Kpyrieiii cton «®yHnameHTanbHble
B3anmMoaercTBud. EnMMHCTBO
(hbU3UIECKOI KapTUHBI MUPaY

DTanbl pa3BUTHS ACTPOHOMHUH.
[IpuknagHoe 1 MUPOBO33PEHYECKOE
3HAYEHUE aCTPOHOMUH. Bun



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

3BE31HOTO HeOa. Co3Be3aus, ApKHE
3BE&31bl, IUIAHETHI, HX BUIUMOC
JBUKCHHE.

59

ComnHeuHast cucTeMa: INTAHETHI U UX
CIIyTHUKH, Maible Tena ColHeqHOn
CHCTEMBI

60

61

62

63

64

Counuue. ConHeuHas akTUBHOCTb.
NcTtounuk sHeprun ConHua u 3BE311

3BE3/1b1, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/1bI TJIABHOU
nocneoBaTeabHOCTH. BHYTpeHHee
cTpoenue 3BE311. COBpeMeHHbIE
MIPEACTABJICHUS O MPOUCXOKICHUU U
sposrrornu CoutHIa U 3BE3T

Muneunsiii Ilyte — Hama 'anakTuka.
ITonoxxenne n nBuxenne CosHLa B
lNanaktuke. I'anaktuku. YEpHbIE NBIPHI
B s/Ipax rajJakTHK

Bcenennas. Pa3z0Oeranue ragakTHK.
Teopus bospioro B3pbiBa.
PennkroBoe uznyuenue.
MeraranakTuka

HepeI_HCHHBIe HpO6HCMBI ACTPOHOMUHU

65

66

Kontponbnas padota «2J1€eMEHTHI
aCTPOHOMUU U acTPOPUIUKU»

O6o06maromuit ypok. Ponb puzuku u
ACTPOHOMUHU B DKOHOMHUYECKO,
TEXHOJIOTHYSCKOM, COLIMAIbHON 1




ATUYECKOH cdepax AeaTeTbHOCTH
YeJIoBeKa

O6o6maromuii ypok. Pois u Mmecto
67 (GU3MKU ¥ ACTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHHE MUPA

O6o0maromuii ypok. Poib
¢du3nueckoit Teopur B GOpPMUPOBAHUH
MPECTaBICHUN O (PU3HUIECKOI

68 KapTuHE Mupa. MecTo pU3nIecKoit
KapTHHBI MUPA B OOIIEM PsTY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX

MIPeJICTaBICHUI O PUPOE

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJjbTara

10.1

10.2

10.3

HpOBepﬂeMble NnpeaAMETHDbIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa3OBava

JleMoHCTpUpOBaTh Ha MpUMEpPaxX pojb U MecTo (pu3uku B (OPMUPOBAHUU
COBPEMEHHOM Hay4yHOU KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHOM TEXHUKU

Y TEXHOJIOTHM, B IPAKTHYECKON JEATEIbHOCTH JIFOIEH

Y4uThIBaTh TPaHUIBI MPUMEHEHUS HU3YYEHHBIX (PU3UYECKHX MOJeINeH:
MaTepuagbHas TOYKA, WHEPIHAIbHAs CHCTeMa OTCuY€Ta, aOCOIOTHO
TBEPZIOE TEJO, UACAIBHBIA Ta3; MOJACINA CTPOCHUS Ta3oB, KUIKOCTEH M
TBEPABIX TeJN, TOYEUHBIH OJIEKTPUYECKUN 3apsiii — TpU PEHICHUH

¢busnyeckux 3a1aq

Pacno3naBate ¢u3nueckue sABICHHS (MPOIECCH) M OOBSICHITH MX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJICKYISIPHO-KHHETHYECKOH TEOpUH
CTPOCHHSI  BEIIECTBA W  JJIGKTPOJAWHAMHUKH:  paBHOMEpPHOE U
PaBHOYCKOPEHHOE MPsSIMOJIMHEHHOE JBUXKEHHE, CBOOOAHOE MajleHue Tell,
JBUKEHHE 110 OKPYXHOCTH, WHEpLHUs, B3auMojaencTBue Ted; quddysus,
OpOYHOBCKOE JBW)KCHHE, CTPOCHHE JKHIKOCTEH W TBEPIBIX T,
n3MeHeHne o00bEMa Tesl MpU HarpeBaHuUU (OXJAXAECHHH), TEIJIOBOE
paBHOBecHe, MCIapeHHe, KOHJIEHCallMs, IUIaBJICHHE, KpHUCTaIM3alus,
KHMIIEHHE, BJIQXHOCTh BO3/yXa, MOBBIIIEHHE [aBJICHMUs raza IpH €ro
HarpeBaHUU B 3aKPBITOM COCY/I€, CBS3b MEXKIY IMapaMeTpaMu COCTOSHHS

rasza B M30MPOIeccax; JICKTPU3AMMS TeJl, B3aUMOCHCTBHE 3apsI0B

10.4

10.5

OnuceiBaTh MEXaHUYIECKOE JABVIKCHUEC, VCIIOJIb3Ys (1)I/ISI/ILIGCKI/IG BCIIMYHHBI:
KOOpJauHaTa, MnyTb, HNCPEMCIICHHUE, CKOPOCTb, YCKOpPCHHUEC, MacCa TCJa,
CuJia, UMITYJIbC TCJId, KMHCTUYCCKAd OJHCPIrusA, MNOTCHUHUAJIbHASA 3HCPIU-,
MEXaHHN4YECKas pa60Ta, MCXaHUYCCKasd MOIIHOCTh, IIpH OIHWCAaHHUKU
IIpaBHUJIBHO TPaKTOBATHb (I)I/ISPI‘ICCKPII)’I CMBICJT MCITOJIB3YEMBIX BCJIIMYHH, UX
0003HAaYCHHUS U CAWHUIBI, HAXOJAHUTDH (bOpMYHBI, CBA3BIBAIOMIUC JAaHHYIO

(bHSI/II-ICCKYIO BCJIMYHHY C APYTUMU BCIMYNHAMU

OnuceiBaTh M3Y4YEHHBIE TEIUIOBBIE CBOMCTBA TEJ M TEIJIOBBIE SIBICHMUS,
ucnonb3ys (uU3MYECKUe BEIMYMHBL: JIaBJICHME ras3a, TemIepaTypa,
CpeaHsAsd KHUHETHYECKas DHEPrus XaOTHYECKOro JABMIKEHHS MOJEKYI,

Cp€aAHCKBaaApaTUIHAaA CKOPOCThH MOJICKYII, KOJIHNYECTBO TCIIJIOTHI,




10.6

BHYTpEHHSsl dHEprus, paboTa raza, Ko3(QUIHUEHT MOJE3HOTO JEHCTBHUS
TEIUIOBOTO  JIBUTATENs; NPU ONHWCAHWU TPABWIBHO  TPAKTOBATh
(GU3NYEeCKUil CMBICT HCIOJIB3YEMBIX BEIMYUH, HX OOO3HAYCHHS W
eIMHUIIBI, HAXOAUTH (HOPMYIBI, CBS3BIBAIOLINE NAHHYIO (U3UYECKYIO

BCIIMYHUHY C APYTMMH BCIIMYHNHAM

OnucelBaTh  M3y4YEHHBIE  DJIEKTPUYECKME  CBOMCTBA  BeUIeCTBA U
AJIEKTPUUYECKUE SIBIICHUS (IIPOLECCHI), UCTIONB3YS (PU3UUYECKHE BEITHMUUHBI:
JJIEKTPUYECKUN 3apsf, DJIEKTPUYECKOE II0JIe, HAIPsSHKEHHOCTH IIOJI,
IIOTCHLIMAJ, Pa3HOCTh IOTEHLHAJIOB, IIPU OINMCAHMM IPABUIIBHO
TPaKTOBaTh (PU3MUYECKHUI CMBICI HCHOIB3YEMBIX BEJIMUMH, UX 0003HAYECHHUS
U €QUHMIBI; YKa3bIBaThb (POPMYJIbI, CBSI3bIBAIOLIUE JAHHYIO (PU3HUECKYIO

BCJIMYHHY C APYTUMH BCIMYNHAMHA

10.7

10.8

10.9

10.10

AHAJIIM3UPOBATDH (1)I/I3I/I‘ICCKI/IG IIPpOLECChI n SIBJICHUA, HCIIOJIb3YA
(u3nuecKkre 3aKOHBI U MPHUHIMIIBLI: 3aKOH BCeMHpHOTo Tsarotenus, |, 1l u
Il 3akonbsl HproTOHA, 3aKOH COXpaHEHMsS] MEXaHUYECKOW IHEPrHH, 3aKOH
COXpPaHCHUA HMITYJIbCA, MIPHUHIOMAIT CYICPIIO3NIINU CHII, IMPUHIUIT
paBHONpaBUsl ~ MHEPUHUAIBHBIX  CHCTEM  OTCYETA;  MOJICKYJISIPHO-
KUHETUYECKYI0 TEOPUI0 CTPOEHHUSI BELIECTBA, la30BbIE 3aKOHBI, CBA3b
CpeaHeld KUHETUYECKOM DHEPIrUM TEIUIOBOIO JIBUKEHUSI MOJIEKYJ C
aOCOJIIOTHOW TEMIIepaTypol, TEPBBIM 3aKOH TEPMOJAMHAMUKH, 3aKOH
COXpaHEHUs IEKTPUUYECKOTo 3apAna, 3akoH KyioHna; npu 3ToM pasnuyars
CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €ro0 MaTeMaTH4eCKOe BBIpAKEHUE U

ycIoBUS (TPaHUIIBI, 00JIACTH) IPUMEHUMOCTH

OOBSACHATH OCHOBHEIC MMPUHIUIIBI JIeNCTBUSA MallluH, HpI/I60p0B n
TCXHUYCCKUX yCTpOﬁCTB; pa3an4aThb yCJI10oBUA ux 0e30I1acHOro

HCIIOJIB30BaHHUA B HOBCG}IHGBHOﬁ KHU3HU

BBITIONTHATE AKCHMEPUMEHTHI 10 HCCIEAOBAHNI0 (DU3UYECCKHUX SBICHHA WU
MPOIIECCOB C HWCIOJB30BAaHUEM MPSMBIX W KOCBEHHBIX HM3MEpPEHUH; TpH
sToM (GopMynupoBaTh TMpoOieMy (3amady) W TUIOTE3y Yy4eOHOro
AKCIIEPUMEHTa, COOMPATh YCTAHOBKY M3 MPEIJIOKEHHOTO 000PYHAOBaHUSA,
MIPOBOIMTH ONBIT U (POPMYITUPOBATEH BHIBOIBI

OcyIecTBIATh TMPsIMBbIE M KOCBEHHBIE M3MEPEHUsS (PU3UUECKUX BEITHYUH;
MIPH 3TOM BBIOMpAaTh ONTUMAIBHBIA CIOCOO M3MEPEHUS W HCIOJIb30BaTh

W3BECTHBIE METO/IbI OLIEHKHU NOTPEITHOCTEW N3MEPEHMI

10.11

HccnenoBaTh  3aBHCHUMOCTM  MEXAY (U3HMUECKUMH BEIMYMHAMH C
HCIIOIB30BAHUEM IPAMBIX M3MEPEHUM; IpU 3TOM KOHCTPYMPOBATH
YCTAaHOBKY, (UKCHpOBaTh  pe3yibTaThl IOJIYYEHHOW  3aBUCHMOCTHU

(bU3MYECKUX BEIMYMH B BHJE TaOIWIl UM rpaduKoOB, JeNaTh BBIBOJABI IO




10.12

pe3yiibTaTaM HUCCICAOBAHUA

CoOnroate npaBmiia 0€30MacHOTO TPy/Aa MPHU MPOBEICHUN HCCIICTOBAHUI
B paMKax y4eOHOro JSKCIEepUMEHTa, Y4eOHO-UCCIIEeOBATEILCKON H
HpOGKTHOfI ACATCIIBHOCTU C MCIIOJIb30BAHUECM HU3MCPUTCIIbHBIX YCTpOf/'ICTB

1 1a00paTOPHOTO 000PYIOBAHUS

10.13

Pemarp pacu€rHble 3a7aud ¢ SBHO 3aJlaHHOM (PU3NYECKOW MOMENBIO,
UCIOJIb3Ys (PM3MUECKUE 3aKOHBI M PUHIUIIBI, HA OCHOBE aHalIM3a YCIOBUS
3a/1a4¥ BRIOUPATh PU3NIECKYIO MOJIENb, BBIICIATh (PU3NICCKIE BEITMUUHBI
u (opMyInbl, HEOOXOAUMBIE ISl €€ pEIICHUs, MPOBOAWTH PACUEThI U

OLICHUBATh PCAJIbHOCTD IMOJTYYCHHOI'O 3HAYCHUA (1)H3H‘IGCKOI>'I BCIINYHHBI

10.14

10.15

10.16

10.17

Pemrats Ka4C€CTBCHHBIC 3aJa4du: BBICTpanBaTh JIOTUYCCKH
HCTIPOTUBOPCUUBYHO LCIIOYUKY paCCY)K,I[eHI/Iﬁ C OHOpOﬁ Ha H3YYCHHBIC

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

Hcnonp3oBaTe  Hpu  pelleHMM  Y4eOHBIX  3aJad  COBPEMEHHBIE
WHPOPMAIIMOHHBIE  TEXHOJOTHH  JUIA  TIOMCKA, CTPYKTYPHPOBAHMSA,
UHTEpIpeTalMy W MpeICTaBlIeHUs] Y4eOHOM M Hay4yHO-TIOMYJIAPHOU
uHboOpMalUY, MOJYYEHHOM M3 pa3jIU4yHbIX MCTOYHHKOB; KPUTHYECKU

AHAIIU3UPOBATD MMOJIY94aCMYHO I/IH(I)OpMaI_II/IIO

[IpuBoauTh mpUMeEpHl BKJIaJa POCCHUMCKMX M 3apyOeKHBIX YUYEHbBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSICHEHNE IIPOLIECCOB OKPYXKAIOILEro MUpa,

B Pa3BUTHUEC TCXHUKU U TEXHOIOTHI

Hcnonb30BaTh TeOpEeTHUYECKHE 3HAHUS 1O (PU3KMKE B IOBCEAHEBHOM KU3HU
Ui obecrieyeHus: O€30MaCHOCTH MpH  OOpalleHHuH ¢ [pudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, JUISI COXPAHEHUS 370POBBS M COOTIOACHUS

HOPM 35KOJIOTHUYCCKOI'0 TOBEACHU B Oprxcanmeﬁ cpeae

10.18

11 KIIACC

Kon
NMPoBePSIEMOro
pe3yjabTara

PaGorate B rpynme C BBINOJIHEHHWEM pPa3IUYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy IPyHIIbl, PAMOHAIBLHO PACIpeNesaTh 00I3aHHOCTH
U TUIaHUPOBATh JIEATEIbHOCTh B HECTAHIAPTHBIX CUTYallMsX, aJ€KBAaTHO
OLICHMBATh BKJaJ KaXJOr0 K3 YYACTHUKOB TPYNIbl B pEIICHUE

paccMaTpuBaeMoi poOIeMbl

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI OCBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMBbI CpelHero 001ero 00pa3oBaHus

111

JleMoHCTpHpOBaTh Ha MpUMEpax posib U MecTo PU3UKH B GOPMUPOBAHUN

COBPEMEHHOM HAy4yHOM KapTHHBI MHUpa, B pPa3BUTUU COBPEMEHHOU




TEXHUKH W TEXHOJOTWH, B NPAKTHUYECKOM JEATEIBHOCTU JIIOAEH,

LEJIOCTHOCTh ¥ €AMHCTBO (pU3MUeCcKOr KapTUHBI MUpa

11.2

Y4uThIBaTh TPAHHIBI NPUMEHEHHUS H3YYEHHBIX (PU3UUECKUX MOJIENCH:
TOYEUYHBIN JJIEKTPUUYECKHUM 3apsj, sSAepHas MOJENb aTOMa, HYKJIOHHAsd

MOZCIIb aTOMHOI'O AApa IMpU pCUICHUN (bI/I3I/ILICCKI/IX 3aJa4

11.3

11.4

PacrioznaBate (Qusnueckue sBaeHUS (MPOIECCh) W OOBICHATH HMX Ha
OCHOBE 3aKOHOB DJICKTPOJAWHAMHUKHN U KBAHTOBOW (PM3UKU: AJIEKTPHUECKAS
MPOBOAMMOCTD, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MArHUTHOE NEHCTBUS
TOKa, B3aUMOJICHCTBUE MArHUTOB, OJJIEKTPOMArHUTHAs  WHIYKIIHS,
JICMCTBUE MArHUTHOTO TIOJS HA IMPOBOJHUK C TOKOM H JIBHIKYIIMKCS
3apsiji, DJICKTPOMArHUTHBIC KOJEOAaHWUS ¥ BOJHBI, MNPSMOJHMHEHHOE
pacrpoCTpaHeHHE CBETa, OTPAKECHUE, TNPEIOMIICHHE, WHTEepQEepeHIHs,
TUGpaKIs U MOJSIPU3ANNS CBETA, TUCTIEPCUS CBETA, POTOAICKTPUICCKHIA
apdext (hoToaddekr), cBeTOBOE MaBICHUE, BOSHUKHOBECHUE JIMHEHYATOTO
CIeKTpa  aToMa  BOJOpPOJa, €CTeCTBEHHas ¥  HCKYCCTBCHHas

PaarnOaKTUBHOCTD

OnuceIBaTh U3y4eHHbIE CBOMCTBA BELECTBA (JIEKTPHUUECKUE, MATHUTHBIE,
ONTHUYECKUE, DJIEKTPUYECKYIO IPOBOJUMOCTh Ppa3IMYHBIX Cpel) U
AIIEKTPOMAarHUTHBIE  SIBIE€HUSA  (TIPOLIECCHI), HCIONIb3YSd (PU3NYECKUE
BEIMYMHBL:  JJIEKTPUUECKUI  3apsil, CWilIa TOKa, AJIEKTPUUYECKOE
HaIpPsDKEHUE, JJIEKTPUYECKOE CONPOTHUBIIEHUE, Pa3HOCTh IOTEHLHUAJIOB,
OJIC, paboTta TOKa, MHAYKIMS MarHUTHOTO TOJsA, cuja Amriiepa, cuia
Jlopennia, WHIYKTUBHOCTb KaTYIIKH, OJHEPIrHsl JJIEKTPUYECKOIO U
MarHuTHOTO TIOJIeH, MEpPUOA M YacToTa KosiebaHui B KoseOaTeIbHOM
KOHTYype, 3apsJ M CHJa TOKa B TIIpolecce TapMOHUYECKHX
AIIEKTPOMAarHUTHBIX KojeOaHuM, (OKYCHOE pacCTOSTHUE M ONTHYEeCKas
CWJIa JIMH3BL; MPU ONMUCAHUM MPABWIBHO TPAKTOBAaTh (PU3NYECKUI CMBICI
UCTOJb3yEeMbIX BEIUYMH, HMX OOO3HAYEHHS W €IUHUIIBI; YKa3bIBaTh
(bopMyIBI, CBS3BIBAIONINE JaHHYIO (PH3MUECKYIO BEIWYHHY C APYTHMH

BEJIIMYNHaAMU

11.5

OnuchiBaTh HU3y4YEHHbIE KBAHTOBBIE SBJIECHHUS M IPOLIECCHI, UCIOJIb3YS
¢u3nUecKkue BEIUYUHBL: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, [JIMHA
BOJIHBI W YacTOTa CBETa, DJHEPrUs U UMIYJIbC (OTOHA, NEPUOJ]
IoJIypacnanaa, YHEPTus CBSI3U aTOMHBIX SAEp; IPH ONMHUCAHUU NPaBUIBHO
TPakTOBaTh  (PU3MYECKUH  CMBICA  HUCHOJB3YEMbBIX  BEJIWYMH, UX
0003Ha4YEHUS U €IMHULBI; YKa3bIBaTh (POPMYJIbl, CBA3BIBAIONINE TaHHYIO
$u3NYECKyI0 BENMYMHY C IPYTMMM BEITUYMHAMH, BBIYUCIATH 3HAYCHHE

(bU3UYECKON BEIUUUHBI




11.6

AHanmu3upoBaTh  (U3NYECKUE TIPOLECCHI W SBICHUS, HCIIONb3YA
¢usnueckue  3aKOHBI W OPHHOMIBE:  3ak0oH  OMa,  3aKOHBI
MOCJICIOBATEIBHOTO W MapauIeIbHOTO COCTUHEHHS TPOBOJHHKOB, 3aKOH
Ibxoyns — JleHma, 3aKOH OSJCKTPOMAarHHUTHOW WHIYKIIMH, 3aKOH
MPSIMOJIMHEHHOTO PACIpPOCTPAHEHHSI CBETA, 3aKOHBI OTPAKCHHS CBETA,
3aKOHBI MPEIIOMIICHUS CBETa, YpaBHeHHE DWHIITENWHA s hoTodddekTa,
3aKOH COXpaHCHHS JSHEPruu, 3aKOH COXPAaHEHUs HUMITyJbCa, 3aKOH
COXPAaHEHHUsS DIJIGKTPUYECKOIO 3apsjia, 3aKOH COXpPaHEHHS MacCOBOTO
yrcna, MocTyiaaTsl bopa, 3aKOH paglMoOaKTHBHOTO pacrajga; IpH 3TOM
pa3iauyuaTh CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHa, €r0 MaTeMaTHYeCKOe

BBIPAKEHUE U YCIIOBUS (TPaHUIIBI, 00JIACTH) MPUMEHUMOCTH

11.7

OHpGI{GHﬂTL HaIpaBJICHUC BCKTOpPAa HWHAYKIOUHW MArHiuTHOIO  IIOJIA

IMPpOBOAHHKA C TOKOM, CHUJIbL AMnepa H CHJIBI JIopeHua

11.8

11.9

CTpOI/ITB 1 OIIMCBIBAThb I/1306pa)KCHI/Ie, CO31aBacMoOC IINIOCKHM 3CPKaJIOM,

TOHKOW JIUH30H

BBINONHATE 3KCIIEPUMEHTBI 110 UCCIICAOBAHUIO (DU3MUYECKUX SBJICHUN U
MPOIIECCOB C HCIOJIB30BAaHHEM MPSMBIX U KOCBEHHBIX H3MEPEHUIA; TpU
sToM (QopMynupoBaTh TpobiemMy (3amady) W THIOTE3y Yy4eOHOTO
IKCIIEPUMEHTa, COOMpPATh YCTAaHOBKY M3 INPEII0KEHHOTO 000pYyI0BaHUS,

MMPOBOAUTD OIIBIT U Q)OpMYHI/IpOBaTL BBIBObI

11.10

11.11

OCYH_ICCTBJ'IHTB MMpsAMbIC U KOCBCHHBIC U3MCPCHUA (bI/I3I/I"IeCKI/IX BCJIIMYHH,
Ipu 3TOM BLI6I/IpaTB ONTUMAIIBHBIN CIIOCO0 HU3MCPCHUSA U HCIIOJIb30BATH

M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

HccnenoBaTh 3aBUCUMOCTH  (DPM3UYECKMX BEIMYMH C MCIOJIb30BaHUEM
IPSIMBIX U3MEPEHUH; IIPH 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3yNbTaThl MOTYYEHHONM 3aBUCHUMOCTH (DPM3MUYECKHUX BEIMYMH B BHJE

Ta6J'II/II_I ur pa(bI/IKOB, ACJIaTh BBIBOJBI IO PE3YyJIbTaTaM UCCICAOBAHUA

11.12

Cob6mrogate  mpaBuia  Oe3omacHOTO  Tpylda IOpH  MPOBEIECHUH
UCCIENOBaHUN B  paMKax y4yeOHOTO DJKCHEepUMEHTa, y4eOHO-
HCCIIEAOBATEIBCKOM W TPOEKTHOW JEATEIbHOCTH C MCIOJIb30BaHUEM

U3MEPUTENbHBIX YCTPOICTB U 1a00paTOPHOro 000pyAOBaHUS

11.13

Pemate pacu€rHble 3amaun ¢ SBHO 3aJaHHON (U3UYECKON MOJIETBIO,
UCIIONB3Ysl (pU3MYECKUE 3aKOHBI M TPUHIMIBI, HAa OCHOBE aHalIn3a
YCIIOBUS 33/1a4é BBHIOMPATh (PU3UUECKYIO MOJIENb, BBIICIITH (PU3HUECKUE
BEIMYMHBI U (opMmynbl, HEOOXomuMbIe sl €€ pEelIeHUs, MPOBOIUTH
pacy€Thl U OIEHUBATh PEATLHOCTH IMOJIYYECHHOTO 3HAYCHUS (PU3HUECKOU

BCJIIMYHHBI

11.14

PemraTs Ka4C€CTBCHHBIC 3aga4un: BBICTpanBaTh JJIOTHYCCKH




HEMPOTUBOPEUYUBYIO IIEMOYKY PACCYXICHUM C OMOpOd Ha HU3YUYCHHbIE

3aKOHBI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘-ICCKI/I€ SABJICHUA

11.15

11.16

Hcnonp3oBaTh  NpU  pELIEHUM  y4yeOHBIX  3aJad  COBPEMEHHBIE
MHPOPMALIMOHHBIE TEXHOJOTMM JUIsI TOWUCKA, CTPYKTYpPHPOBAHUS,
UHTEPIpPETAllMM U TPEACTaBICHUS Y4eOHOH U Hay4yHO-TOIMYJSAPHON
uH(pOpMallMK, TOMYYEHHOM M3 pa3jIMYHBIX HCTOYHUKOB; KPUTUYECKU
aHAJM3UPOBATH MOJTy4aeMyro HH(POpMAIUIO

OOBSICHATh TPUHLUIBI ACUCTBUS MAIIUH, NPHOOPOB M TEXHUYECKHX
YCTPOKMCTB; pa3iauyaTh YCJIOBHS HX O€30MacHOr0 HWCIOJIb30BAHUS B

HOBCCI[HGBHOI‘/‘I KHU3HHU

11.17

11.18

[TIpuBoAMTH TpHMEPHI BKJIAZAA POCCUHCKUX M 3apYOCIKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOLIECCOB OKPY)KAIOLIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTHI

Hcnonp30BaTh TEOpETUYECKUE 3HAHUS IO (PU3UKE B TIOBCEHEBHON KU3HU
uist  obecrieyeHust 0€30IIacCHOCTU IpU oOpalieHuu ¢ npubopamu U
TEXHUYECKUMHU YCTPOMCTBAMH, JUISI COXPAaHEHHSI 3I0POBbSI U COOJIOICHUS

HOPM 3KOJOI'H4Y€CKOI'O IIOBCACHUS B OKPY)KaIOH_[eﬁ cpeac

11.19

PaboTtare B rpymime ¢ BBITOJHEHHEM pa3IMYHBIX COLMUAIBHBIX POJIEH,
IUIAHUPOBATh PabOTY IPYMIIbI, PAllMOHAIBHO PACIpeNeNiaTh 003aHHOCTU U
IUIAHUPOBATh JCATCIIBHOCTh B HECTAHJAPTHBIX CHUTyalUsAX, aJeKBaTHO
OLICHMBATh BKJIAJ KaXJIOTO W3 YYaCTHUKOB TIPYNIbl B PpELICHHE

paccMaTrpuBaeMoi mpooIeMbl




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon
pazneia

Kon
NMpoBepPsSIEMOro IIpoBepsieMbIe 3JIeMEHTHI COIEPKAHUS
3JIEMEHTA

OU3NKA 1 METObI HAYYHOI'O [IO3HAHU A

Odusuka — Hayka o mnpupoje. HayuHble MeToAbl IMO3HAHUS
11 OKpYy’Karolero Mupa. Poisib skcriepuMeHTa M TEOpUHU B Ipoliecce

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PHU3UKE

MogenupoBanue (usnueckux sBieHUH U mpoueccoB. Hayunble
runore3pl.  Pusznueckue 3aKOHBI M Teopuu. ['paHunbI
1.2 IPUMEHUMOCTH (U3NYECKUX 3aKOHOB. [IpMHIMI COOTBETCTBUS.
Ponb 1 Mecto Gu3uku B (OPMHPOBAHUN COBPEMEHHOW HAayYHOU

KapTUHbI MHpPaA, B HpaKTquCKOﬁ ACATCIIbHOCTH HIO,HCﬁ

MEXAHUWKA

2.1

KMMHEMATHKA

211 Mexannueckoe ABMKEeHHE. OTHOCUTEIBHOCTh MEXaHHYECKOIO
nBrxkeHust. CucreMa orcuéra. TpaekTopus

[Tepememienue, cKopocTh (CpemHsisi CKOPOCTh, MTIHOBEHHAS
212 CKOPOCTh) UM YCKOpPEHHE MaTepHATIbHOW TOUYKH, UX MPOCKIUU Ha
OoCH cHCTeMbl KoopauHAT. COXKEHNEe NMepEMEIICHUN U CII0KEHUE

CKOpOCTE

PaBHOMEpHOE M PABHOYCKOPEHHOE NPSIMOJMHEWHOE IBUKEHUE.
2.1.3 I'paduku 3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, IIyTH U

HepeMemeHI/m MaTepHaﬂBHOﬁ TOYKH OT BpeMeHI/I
2.1.4 CBoOoaHoe majeHne. Y CKopeHrue CBOOOTHOTO TaACHUS

KpuBonuneiinoe NIBIDKEHHE. PaBHOMEpHOE IBYKECHUE

215 MaTepUualbHOM TOYKM IO OKPYKHOCTH. YTJOBas CKOpPOCTb,
IuHeNHas ckopocTs. llepuon u gacrora. LleHTpocTpemurensHoe

yCKOpeHHe

216 TexHudeckue yCTpOWCTBA: CHUAOMETP, JBM)KEHHE CHApSJIOB,
LIETIHBIEC U PEMEHHBIE IIepeaun

917 [Ipaktuyeckne paboThl. M3MepeHne MrHOBEHHOW CKOPOCTH.
HccnenoBanue COOTHOLICHMST MEXKIY IYTSIMH, NPOMIECHHBIMH




2.2

2.3

2.2.1

TEJIOM 3a MOCJIEA0BATEIbHbIE PABHBIE MPOMEXKYTKH BPEMEHH MPU
PaBHOYCKOPEHHOM [JBH)KEHUU C HAYAJIBHOM CKOPOCTBIO, PABHOM
Hymo. M3yueHue JBMXKEHHMS IIapuKa B BA3KOM JKHUIKOCTH.

W3yuenue nBMXeHUs Teja, OpPOIICHHOTO TOPU30HTAIBHO
JMUHAMUKA

[Tpunmun otHocutenbHOCTH ['anmuned. [lepBoiid 3akoH HproToHA.

I/IHepHI/IaJ'IBHBIC CHCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. [IpuHIUI cynepno3uiuy cui

2.2.3

Bropoit 3akon HploToHa uIs  MaTepuanbHOM TOYKH B
unepumaibHoit cucteme orcuéra (MCO). Tpernii 3akon HetoToHa

JJI MaTCpHUAJIbHBIX TOUYCK

2.24

3akoH BcemupHoro taroreHus. Cuna Tspkectu. llepBas

KOCMHUUYCCKaAA CKOPOCTD. Bec Tena

2.2.5

Cuna ynpyrocru. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe TpeHue. Cuila TpEeHMs CKOJIBXKEHHUS U CUIIa
tpenus nokos. Koagduuument tpenust. Cuia COMpOTHBICHUS TIPU

JABHOKCHHH TCJIA B )XKUJAKOCTH MJIM Ia3c

2.2.7

2.2.8

[loctymatensHoe M BpallaTeNbHOE JBM)KEHHE aOCOJIOTHO
TBEPIOrO Tella
MoOMEHT cuiIbl OTHOCUTENIBHO OCH BpaumieHus. llnedo cuisl

Ycnosus paBHoBecus TBEpaoro tena B MCO

2.2.9

Texnuueckune YCTpOMCTBA: MOAIIUITHUAKY, JBUKECHUE

HUCKYCCTBCHHBIX CITYTHUKOB

2.2.10

23.1

[Ipaktuueckne paboTel. M3ydyeHue nBmKeHUs Opycka 1O
HaKJIOHHOW TIIJIOCKOCTH TIOf] JEHCTBUEM HECKOJIBKHX CHIL
HccnegoBanue 3aBUCMMOCTH CUJT YOPYTOCTH, BO3HUKAIOLIUX B
nedhopMuUpyeMoi TIPY>KUHE U PE3WHOBOM 00pasIle, OT BEITHYUHBI
ux nedpopmaruu. MccrnenoBanue ycaoBH paBHOBECHS TBEPIOTO

TeJla, UMEIOLIEro OCh BpalleHUs
3AKOHBI COXPAHEHUWA B MEXAHUKE

NMnynsc MaTepuanbHOM TOYKH, CHCTEMBI MAaT€PUAIbHBIX TOYEK.

I/IMHy.HBC CUJIbI 1 UIBMCHCHUC UMITYJIbCA TCJIa

2.3.2

3akoH coxpaHeHus umiynbca B MCO. PeakTuBHOE ABM>KEHNE

2.3.3

Pabora criet




3.1

2.34

MomHoCTh CHITBI

Kunernueckass »sHeprus MarepuaibHOM TOuku. Teopema o

2.35 .
KHHETHYECKOW YHEPTUU
IlorenunaneHas d3Heprus. IloreHumanbHas B3HEprus YHIpyro
2.3.6 neOopMUPOBAaHHOW MpYXUHBL. [loTeHIManbHass >HEpPrus Teja
BOJIM3M IOBEPXHOCTHU 3eMITU
[lorennuaneHple W HEMOTEHIHMAJIbHBIE CHIbl. CBs3b pPabOTHI
2.3.7 HEMOTEHLUAIbHBIX CHUJ C U3MEHEHHEM MEXaHHYEeCKOW SHEepruu
CUCTEMBI TeJl. 3aKOH COXPAHEHHUSI MEXaHUYECKOM 3Heprun
2.3.8 Yupyrue u Heynpyrue CTOJIKHOBEHHUS
230 TexHuueckue ycTpoicTBa: IBUKEHHE pPAaKET, BOJOMET, KOIep,
o NPYKWHHBIN TUCTOJIET
[Ipaktuueckue paboThl. M3yueHue CBsSI3U CKOpPOCTEH Tenl TpHU
2.3.10 Heynpyrom ynape. HWcciemoBaHue CBs3M pabOThl CHIIBI  C
M3MEHEHHEM MEXaHUYECKOM 3HEPIuu Tela
MOJIEKVYJISIPHAS ®U3UKA U TEPMOAMHAMUKA
OCHOBbBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU
OCHOBHbBIE TIOJOXKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOH TEOPHH.
3.11 BbpoynoBckoe aswxkenue. [uddysus. Xapaktep IBUKEHUS U
B3aMMO/ICHICTBUS YaCTHI] BEILlECTBA
312 Mogenu CTpoeHus Ta3oB, JKUAKOCTEHM W TBEPABIX Tel U
o 00BSICHEHHE CBOMCTB BEIECTBA Ha OCHOBE DTUX MOJEIIEH
3.1.3 Macca monekyin. Komndecto BeniectBa. [TocrossaHas ABoraapo
314 TenmoBoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana
o temmneparyp Llenscus
315 Mogens uneansHoro raza. OCHOBHOE ypaBHEHHE MOJEKYISPHO-
o KUHETHUYECKON TEOPUH UACATBHOIO ra3a
AOcomoTHasE TeMmmeparypa Kak Mepa CpeaHed KHHETHYECKOH
3.1.6 SHEpPIruy TEIJIOBOTO JBWXEeHMA dacTull rasa. lllkama temmeparyp
KensBruna
3.1.7 VYpasuenue Knaneiipona — Menaeneesa. 3akoH JlanbToHa
l'azoBeie  3akoHbl. HM3ompomeccsl B HIOEaIbHOM Ta3ze C
3.1.8 MOCTOSIHHBIM ~ KOJIMYECTBOM  BEIIECTBA: H30TE€PMa, H30X0pa,

n3obapa




3.1.9

TexHu4ecKue ycTpocTBa: TEpMOMETpP, OapoMeTp

3.1.10

[IpakTuueckue pabotel. M3MepeHune macchl BO3/yXa B KJIACCHOU
koMHaTe. HMccienoBaHue 3aBUCMMOCTH MEXAYy IapaMeTpaMu

COCTOSHUA pa3pEKEHHOI'O ra3sa

3.2

OCHOBbI TEPMOJAMHAMUKHU

3.2.1

3.2.2

TepmoauHamMuueckas cucrema. Bnytpennss SHEPrus
TEPMOAMHAMHYECKON CHCTEMBI U CITIOCOOBI €€ H3MEHEHHUS
KommgectBo Termotel W paboTa. BHYTpeHHssE  JHEprus

OAHOATOMHOI'O HICAJIbHOI'O I'a3a

3.2.3

3.2.4

3.25

Bunsr TEIUIONEePEIaYun: TEIUIOMPOBOJHOCTb, KOHBEKITHS,
n3nydyeHue. TemloéMKOCTh Tena. YAelbHas TEIIOEMKOCTh

BelecTBa. PacuyéT KoandecTBa TEIIOTHI Ipu TCrionepeaayc

IlepBb1il 3ak0H TepMoAuMHaMUKH. [IpuMeHeHHe mepBOro 3aKoHa
TEPMOJIMHAMUKH K H3onpoueccaM. ['paduueckas uHTepnpeTanus

paboTsI raza

TennoBble MamuHbl. [IpUHIMIBI AEMCTBUS TEIUIOBBIX MAILIHH.
[Ipeobpa3oBanus SHEPTUU B TEILIOBBIX MamuHax. KoaddunueHt
none3noro aeicteus (nanee — KIIJ[) temmoBoit mammusl. [k
Kapno u ero KII/|

3.2.6

Bropoit 3akoH TepmoauHamukd. HeoOpaTuMOCTh TpOIECCOB B
npuposie. TermoBble aBUTATENH. ODKOJOTHYECKUE TMPOOIIEMBI

TCIINIOOHCPICTUKN

3.2.7

3.2.8

Texnuyeckue YCTpOﬁCTBaI ABUTATC]Ib BHYTPCHHETO CrOpaHus,

OLITOBOM XOJIOONUJIbHUK, KOHIUITUOHED

[IpakTuyeckue paboTel. M3Mepenue yaenbHOH TeI0EMKOCTH

3.3

AT'PET'ATHBIE COCTOAHNMA BEILECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

[TapooOpazoBanue M KOHAeHcalMsa. McnapeHne M KUIEHHE.
VY nenbHast TerioTa napoodpa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATyphI

KUIICHHUA OT JaBJICHUA

3.3.2

AOcomoTHas n OTHOCHUTCJIbHAasA BJIaXHOCTb BO3yXa.

Hacsimennsiit nap

3.3.3

Teépnoe Teno. Kpucramnmyeckue wu  aMmopdHBIE  Tena.
AHnzorponusi CBOMCTB KpucTayioB. JKuIKue KpHUCTaUIbL.

CoBpeMEeHHbIE MaTepHUAIbI




4.1

4.2

IInaBneHue n KpucTajljin3anus. YIICJ'IBHaﬂ TCIJIOTA ITJIABJICHUS.

3.34
Cybmumarust
3.35 YpaBHeHHE TEIIOBOTrO OanaHca
TexHudeckue  yCTpOWCTBA:  TMIPOMETP M IICUXPOMETP,
3.3.6 KaJIOPUMETP, TEXHOJIOTUH TOJTY4YE€HUSI COBPEMEHHBIX MaTepHaJIOB,
B TOM YHUCJIE HAHOMATEPHAJIOB, U HAHOTEXHOJIOTUU
3.3.7 [IpakTunueckue padoTsl. 3MepeHue BIaXXHOCTH BO3AyXa
OJIEKTPOAMMTHAMUKA
DJIEKTPOCTATUKA
111 OnekTpu3anusi  Teln.  OJeKTpuueckuit  3apsn.  JlBa  Buma
o NIEKTPUYECKHUX 3aps10B
4.1.2 [IpoBOIHMKY, AUDIIEKTPUKH U MOJIYIIPOBOJHUKH
4.1.3 3aKOoH COXpaHEHUs NEKTPUIECKOTO 3apsiaa
4.1.4 B3aumopeiictBue 3apsanoB. 3akon Kynona
Onexktpuueckoe mnoje. HanpskEHHOCTb 3JIEKTPUYECKOIO IOJIS.
4.1.5 [TpyHIHN CYIIEPIIO3UIIUH. JInann HaIpPSHKEHHOCTH
NEKTPUYECKOTO TTOJIS
416 Pabora cun anekrpocraruyeckoro nosis. [lorennuman. PasHocts
o MTOTEHIIUAJIOB
417 [IpoBOAHMKH M JUAJIEKTPUKH B IOCTOSSHHOM AJIEKTPUYECKOM
o nosie. J{uanekTpuyeckas IpOHULIAEMOCTh
418 OnektpoéMkocTs. KoHaeHcarop. ONEKTpOEMKOCTh IJIOCKOIO
o KOHJIEHCAaTOpa. DHEPrus 3apsKEHHOTI0 KOH/IeHcaTopa
TexHuueckne  yCTpOMCTBaA: 3IIEKTPOCKOTI, 3IIEKTPOMET,
4.1.9 JIEKTPOCTaTUYECKas 3allluTa, 3a3eMJICHHE 3JIEKTPONpHUOOpOB,
KOHJEHCATOP, KCEPOKC, CTPYHHBIN IPUHTED
[IpakTnueckue paboThLI. Nsmepenne DNEKTPOEMKOCTH
4.1.10
KOHJIEHCAaTopa

TIOCTOSIHHBIN DJIEKTPUYECKHUI TOK. TOKU B PA3JIMYHBIX CPEJIAX

VcaoBus CYIICCTBOBAHUA IIOCTOAHHOTO JJICKTPHUYECKOI'O TOKaA.

421
Ncrounuku Toka. Cuna Toka. [locTosHHBIN TOK
4.2.2 Hanpsokenne. 3akon Oma 17151 yyacTka ey
4.2.3 DNEKTPUUECKOE CONPOTUBIIEHHE. YEINbHOE CONPOTHBIICHUE




BEIECTBA

HOCJ’ICI[OB&TGJ'IBHOG, napajjiCjbHOC, CMCIIaHHOC COCAUHCHUC

4.2.4
MIPOBOJTHUKOB

4.2.5 Pabora snexrpuueckoro Toka. 3akon J[xoyns — Jlenna

4.2.6 MoIHOCTb 31EKTPUUECKOTO TOKA
anekTpoaBwxkymas cwia (manee — 3JIC) u  BHyTpeHHee

4.2.7 CONPOTUBIICHUE HMCTOYHHMKA TOKa. 3akoH Oma nans mOJHOM
(3aMKHYTOI) 351ekTpuueckoit nenu. Koporkoe 3aMbikanue
DNEeKTpOHHAs MPOBOJUMOCTh TBEPIBIX METAUIOB. 3aBUCUMOCTH

4.2.8 COTIPOTHUBIICHUS METaJlIOB oT TeMIIepaTyphbl.
CBepXnpoBOJIUMOCTD

4.2.9 DneKTpuyecKuil ToK B Bakyyme. CBOMCTBA 31IEKTPOHHBIX ITyYKOB
[TonynpoBonuuku. CoOCTBEHHass W TMPUMECHas MPOBOJUMOCTD

4.2.10 IOJIYTIPOBOIHUKOB. CaolicTBa pn nepexosa.
[TonynpoBOIHUKOBBIE TPUOOPHI

4211 DNEeKTpUYECKU TOK B 3JEKTPOJIUTAX. DIEKTPOIUTHUECKAs

o JTUCCOITHAIUS. DIIEKTPOIIN3
Onektpuyeckuii  Tok B ra3zax. (CamoCTOSTENbHBIN U

4.2.12 HECaMOCTOSITENIbHBII pasps. Paznnunsie THUIIBI
CaMOCTOATENIBHOTO pa3psana. Monuus. [lnazma
TexHuueckue ycTpoWcTBa: aMmIepMerp, BOJBTMETp, peocCTar,
WCTOYHHUKH TOKa, 3JIEKTpOHArpeBaTesIbHbIE npuOopHI,

4.2.13 JIEKTPOOCBETUTENIbHBIE MPUOOPHI, TEPMOMETP CONPOTHUBIICHMS,
BaKyyMHBId  ITMON,  TEPMHUCTOPBI W (HOTOPE3UCTOPHI,
MIOJIYTIIPOBOTHUKOBBIH IMO/I, TallbBaHUKA
[Ipaktuyeckne paboThl. M3yueHHe CMENIaHHOTO COEIMHEHHUS

4214 PE3UCTOPOB.
Wzmepenne DJIC uCTOYHMKA TOKa W €ro BHYTPEHHErO
conpotusieHus. Habmonenue snexrponusa

11KJIACC
K Kon
oA NpoBepsieMOro IIpoBepsiemble 3JieMeHTHI COeP:KAHUSA
pasaena

3JIEMCEHTA




4 OJIEKTPOAMMHAMUKA
MATHUTHOE ITOJIE. SJIEKTPOMAT'HUTHA S UHAYKIUA
[ToctosiHHbIe MarHUTHL. B3aumoaeicTBE MOCTOSTHHBIX
43.1
MarHuTOB
MaruutHoe mnosie. BekTop MarHUTHOW WHAYKUHWH.
[lpuniun  cynepno3unuu.  JIMHMM ~ MarHUTHOM
4.3.2 vHayKuu. KapTthHa JIMHUNA MarHuTHOW WHIYKIUU
TOJISL TOCTOSTHHBIX MarHUTOB
MaruutHoe 1oJie TpPOBOJHMKA C TokoM. Kaprtuha
JUHUWA TIONA JJIMHHOTO TPSIMOTO TPOBOAHHUKA U
4.3.3 3aMKHYTOTO KOJIBLIEBOTO IPOBOJHMKA, KATYIIKH C
TOKOM. OmnbIT Opcrena. Bzaumopeiictere
MIPOBOJHHUKOB C TOKOM
434 Cuna Amriepa, €€ MOIyJIb M HAPaBIICHHUE
Cuna Jlopenna, e€ Moynb U HampaBieHue. [|BuxeHue
435 3apsUKEHHOM  4acTUIbl B OJTHOPOJAHOM MAarHUTHOM
nosie. Pabota cunsl Jlopenua
4.3 4.3.6 SIBneHue IIEeKTPOMAarHuTHON MHAYKIIMHU
4.3.7 IToTOoK BEKTOpa MarHUTHOW MHIYKLIUH
OJIC unaykiuu. 3aKOH AJIEKTPOMArHUTHON WHIYKIIUU
4.3.8
Qapanes
BuxpeBoe snekrpuueckoe mone. DJIC uHAyKIHH B
4.3.9 MPOBOJIHUKE,  JBWXKYIIEMCS  IOCTyHaTelbHO B
OJTHOPOJTHOM MarHUTHOM I10JIe
4.3.10 [TpaBumno Jlenma
NunyktuBHOCTh.  SBNeHMe camownaykuuu. IJIC
4.3.11
CaMOMHIYKIIUU
4.3.12 OHeprust MarHUTHOT'O NOJISl KaTyIIKH ¢ TOKOM
4.3.13 DNEKTPOMAarHUTHOE T0JIe
TexHuveckne YCTpOKMCTBA: TIOCTOSHHBICE  MAarHUTBHI,
4.3.14 ANIEKTPOMArHuThl,  JJIEKTPOABUIATENb,  YCKOPHUTEIN
AIIEMEHTAPHBIX YaCTULl, UHAYKIIMOHHAS [1€Yb
4315 [TpakTuueckue paboThl. M3yueHne MarHUTHOTO TOJIS

KaTyllku C  TOKoM. HMccinenoBaHwe — OEWCTBUSA




IHOCTOSHHOI'O Mar"sura Ha pPaMKy C TOKOM.

Uccnenoanue sBIeHUS 3JIEKTPOMArHUTHON MHIYKIIMA

5 KOJIEBAHUA 1 BOJIHBI
MEXAHUYECKUE U SJIEKTPOMATHUTHBIE KOJIEBAHU A
Konebarenbnass cucrema. CBoOoaHbIE KOJeOaHMS.
5.1.1 I'apmonnueckne  konebanusa. Ilepuwon, yacrora,
amruutyna u ¢asa KoneOaHui
5.1.2 [IpyXuHHBIA MasTHUK. MaTeMaTU4ECKUl MaATHUK
VYpaBHeHue rapMOHUYECKHUX KoJIe0aHui.
5.1.3 Kunematnueckoe W JAMHAMHYECKOE  ONMCAHUE
K0J1e0aTeIbHOTO ABMKEHUS
[IpeBpamienne  sHepruM  NpU  TAPMOHHYECKHUX
KosieOanusx. CBsI3b aMIUTUTYABI KOJICOaHUH MCXOTHOU
>14 BEJIMYMHBI C aMIUIUTYyAaMU KoJieOaHU e€ CKOPOCTU U
YCKOpEHUs
KonebaTenbHblit KOHTYP. CBoOonHBIC
ANIEKTPOMArHUTHBIE  KoJe0aHUS B HJCATBHOM
515 Kos1e0aTeIbHOM KOHTYpE. AHanorus MEXIY
5.1 MEXaHUYECKUMHU u AIEKTPOMArHUTHBIMU
konebanusimu. @opmyna TomcoHa
3aKOH  COXpaHEHUsi  DHEPrud B HUACAIHHOM
>10 KoJ1e0aTeIbHOM KOHTYpE
BremnyxkaeHHble MexaHUdeckue kosebaHus. Pe3oHanc.
5.1.7 Pe3onancnas KpuBasl. BeIHyX/1€HHBIE
ANIEKTPOMArHUTHBIEC KOJIeOaHusI.
Ilepemennbi TOK. CHHYCOMIANBHBIA NEPEMEHHBIN
5.1.8
TOK.
MOoOImHOCTh TMEPEMEHHOr0 TOKa. AMIUIUTYAHOE U
>19 JIEWCTBYIOIIEE 3HAUCHHUE CUJTBI TOKA M HATPSKCHUS
Tpanchopmarop.  IlpomsBoacTBo, mepemada
notpedieHue ANEKTPUUECKOU SHEPTHUH.
5.1.10 DKOJIOTHYECKHE pUCKu IpU MPOU3BOJICTBE

aneKTpudecko sHepruu. KynbTypa wHcnonb3oBaHMs

AIIEKTPOIHEPIHHU B MOBCETHEBHOM KU3HU




5.2

5.3

5.1.11

5.1.12

TexHuueckue YCTPOMCTBA: ceicmorpad,

AIIEKTPUYECKUI 3BOHOK, JMHUM 3JIEKTponepe1ad

ITpakTnueckue pabotsl. MccnenoBaHue 3aBUCHUMOCTH
nepuoJia MaJlblX KojeOaHWi rpy3a Ha HUTH OT JJIMHBI
HUTH M Maccel rpysa. HMccinenoBanue IepeMEHHOIO
TOKa B LENU U3 IOCIECNOBAaTEIIBHO COCINHEHHBIX

KOHACHCATOpA, KATYIIKHW U PE3UCTOpPA

MEXAHUWYECKUE U 3JIEKTPOMAI'HUTHBIE BOJIHbI

5.2.1

5.2.2

5.2.3

524

MexaHu4yecKkue BOJHBI, YCIIOBUS PaCIpPOCTPAHEHUS.
[Tepuoa. CxkopocTh pacpOCTpaHEHUSI U JIJIMHA BOJHBIL.

ITonepeunblie U MPOJI0JIbHBIE BOIHBI

Wuatepdepenmys u audpaxus MEXaHHIECKUX BOJH
3Byk. CkopocTh 3Byka. I'pomkocTh 3Byka. BeicoTa
toHa. TemOp 3ByKa

ONEeKTpOMarHUTHbIE BOJIHBI. YCJIOBHUSL  M3Iy4YEHHS
9JIEKTPOMAarHUTHBIX BOJH. B3aumHas opueHTanus
BekTOopoB E, B M v B anmekrpomarHuTHON BOJIHE B

BaKyyMe

5.25

CBolicTBa JJIEKTPOMAarHUTHBIX BOJIH:  OTPaKEHUE,
IIPEJIOMIICHUE, MOJISIpU3aLs, nudpaxus,

uHTepdepeHiys. CKOpOCTb NEKTPOMAarHUTHBIX BOJIH

5.2.6

5.2.7

[Ilxama  s;meKTpOMarHUTHBIX  BONH. I[IpumeneHue

QJICKTPOMArdHMTHBIX BOJIH B TCXHUKE U 6I>ITy
HpI/IHHI/IHBI paanuocCBiA3n n TCICBUICHHA.
Paﬂnonoxauym. 3HCKTpOMaFHI/ITHOC 3arpsA3HCHUC

OKPYXaIOIIEeH Cpeabl

528

5.3.1

Texauueckne yCTpOMCTBA: MY3bIKAJIbHbIE
HHCTPYMCHTEI, YJIbBTPAa3BYyKOBas JUArHoCTHUKa B
TEeXHUKE W MEOUUUHE, pajgap, pajauoNpUEMHUK,
TeNneBU30p, aHTeHHa, Tenedon, CBY-meup

OIITUKA

[IpsimonuHeitHoe pacnpocTpaHEeHHE CBETa B

ogHOpoAHOM cpene. JIyu cBera

5.3.2

OtpaxkxeHre cBeTa. 3aKOHbI OTPaKEHHsS  CBETa.




[Toctpoenue n300paykeHuiA B TWIOCKOM 3epKajie

5.3.3

5.3.4

[peromenne  cBeTa. 3aKOHBI  HPEIOMJICHHS  CBETA.
AOCOIOTHBIN MOKa3aTelb MPETOMIICHHS

[TonHoe BHyTpeHHEee oTpaxkeHue. [IpenenbHbld  yrou

IIOJIHOI'O BHYTPCHHET'O OTPAKCHUA

5.3.5

5.3.6

5.3.7

Hucniepcust cBera. CHOXHBIH cOCTaB Oe€lnoro cmeTa.

[Ber

CoOwupatoiye 1 paccenBaronye JMH3bl. TOHKas JHH3A.
@DOKyCHOE pacCTOSTHUE M ONTHYECKass Cuja TOHKOU
muH3bl. [locTpoeHue n300pakeHWid B COOMpArOMMX U
pacceuBaromMX JuH3aX. Dopmyna TOHKON JIMH3BIL.

VYBenmuenwne, 1aBacMoe JHH30HU

HpCI[eJ'ILI IMPUMCHUMOCTHU FeOMeTqueCKOﬁ OIITHUKH

5.3.8

5.3.9

Wntepdepenuss cBera. KorepeHTHbIE HCTOYHUKHU.
VYcnoBust HaOMIOIEHUSI MAaKCUMYMOB U MUHHUMYMOB B
UHTEP(PEPEHIIMOHHON KapTUHE OT ABYX CHH(]A3ZHBIX
KOTE€PEHTHBIX UICTOUYHHUKOB

Hudpakmuss  cBera.  JudpakuvoHHas  pemiérka.
YcnoBue HaOMIOAEHUS TIaBHBIX MaKCHMyMOB MpHU
MaJIeHuU MOHOXPOMAaTHYECKOTO cBeTa Ha

JU(PPAKIUOHHYIO PEIIETKY

5.3.10

HOJ'IHpI/I?»aI_II/IH CBCTa

5.3.11

TexHuueckue ycTpoWcTBa: OYKH, Jymna, (oToammapar,
MPOEKIMOHHBIA  ammapar, MHMKPOCKOI, TeJIeCKOIl,
BOJIOKOHHAsI ~ ONTHKA, JU(PaKIMOHHAS  peleTKa,

TTOJISIPOU T

5.3.12

[Tpaktuyeckue paborel. M3mepenue mokazarens
npenomiieHus. VccnenoBanue cBOMCTB N300pakeHUI B

JINH3aX. Ha6J’IIOIIeHI/IC AUCTICPCUU CBCTA

BJIEMEHTAHI CITIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['paHnibl MPUMEHMMOCTH KJIACCUYECKOM MEXaHUKH.
[Toctynatel TEeOpuun OTHOCHUTEILHOCTH:
WHBApUAHTHOCTh MOJYJsi CKOPOCTH CBETa B BAaKyyMe,

MPUHIIMI OTHOCUTEILHOCTH DUHINTEHHA




OTHOCHUTENBHOCTh  OJHOBPEMEHHOCTH. 3aMeJJICHUE

62 BPEMEHU U COKPALLEHUE JITTUHBI
6.3 DHeprust 1 UMIyJIbC CBOOOTHON YaCTHUIIBI
CBs3b Macchl C DHEPrU€l M HUMIYIHCOM CBOOOTHOM
04 YacTULIbl. DHEPIHsl MOKOsI CBOOOHOMN YaCTHUIIBI
7 KBAHTOBAA ®U3MKA
SJIEMEHTBI KBAHTOBOM OIITUKU
®otonsl. Gopmyna [lnanka csizu sHeprum GoToHa C
r1d €ro 4acToTOi. DHeprus U UMIyIbC GOTOHA
OtkpeiTe U wuccienoBanue ¢oroddpdexra. ONBITH
12 A.T. Cronerosa. 3akoHsl GpoTodddexTa
7.1 VYpaaenue DiiHmreiHa s Gotodddexra. «KpacHas
r13 rpanuna» ¢potodddexra
7.14 Jasnenue cBera. OnbiTel [1.H. JIeOenena
7.15 XHUMHYECKOEe NEHCTBUE CBETA
TexHuueckue yctpoiicTBa: (oTo371€MEHT, POTOAATUHK,
71 coJHeyHast 6aTapest, CBeTO U0/
CTPOEHUE ATOMA
Monens aroma Tomcona. OnbiTel Pesepdopaa o
7.2.1 HCCIIEIOBAHUIO CTpOeHHUs aToma. [InanerapHas moaenb
aToma
[Toctynatsr bopa. M3nyuenue u nornomeHue GoToHOB
IpU TEepexojie aroMa C OJHOTO YPOBHS SHEpPruu Ha
122 apyroi. Bunel cnektpoB. CHekTp YpOBHEH BSHEpruu
aToMa BojIopoja
7.2 BosHoBble cBolicTBa wactull. Bosnbsl ne bpons.
7.2.3 KopmyckynsapHo-BonHOBOM — ayanusMm.  J{udpakuus
AJIEKTPOHOB Ha KpUCTalIax
CnoHTaHHOE W BBIHYKJICHHOE U3JIy4€HHE. Y CTPOUCTBO
724 ¥ TIPUHIIUII pabOTHI JIa3epa
TexHuyeckne yCTpOMCTBA: CHEKTPAJIbHBIM aHaIu3
125 (criekTpocKoI), J1a3ep, KBAHTOBBI KOMIIBIOTED
296 [Tpaktuyeckne pabotel. HaGmionenwe nuHEHYaTOro

CIIeKTpa




ATOMHOE A1PO

MeTO,Z[I)I Ha6J'IIO,I[€HI/I5[ " perucTpanuu 3JIEMCHTAPHBIX

7.3.1
YaCTHI]
OtkpeiTue panuoaktTuBHOCTU. OmbiThl Pesepdopna mo
ONPECIICHUIO COCTaBa PAJMOAKTUBHOIO W3JIy4YEHUS.
732 CsoiictBa anb(a-, 6era-, raMma-u3nydeHus. Brusuue
PaZMOAaKTUBHOCTH HA KUBBIE OPraHU3MbI
OTKphITHE TIPOTOHA U HeWTpoHa. HykiioHHas Mojenb
7.3.3 snpa ['eitzenbepra — UBanenko. 3apsia siapa. MaccoBoe
yucio sapa. M3oromnsl
Anbda-pacniaf. DIEKTPOHHBIM U TO3UTPOHHBIN Oera-
734 pacnan. [Mamma-usnmydenuwe. 3aKOH PaguOaKTUBHOTO
7.3 pacrnaga
DOHeprusi CBsI3U HYKJIOHOB B sipe. SInepHbIC CHUIIBI.
735 Hedext macchl siapa
7.3.6 S nepuble peakuuu. [lenenue u cuHTE3 SAEP
SAnepusrii peaktop. TepmosiaepHsblil cunates. [Ipodiaembl
71.3.7 Y MEPCTIEKTUBBI SEPHON SHEPIeTUKU. DKOJIOTUYECKUE
aCHEKTHI AEPHON SHEPTETUKHU
OneMeHTapHble  4YacTUllbl. OTKpBITHE MO3UTPOHA.
738 OyHAaMEHTAJIbHBIE B3AUMOAECHCTBUS
TexHudyeckne  yCTpOMCTBA:  JIO3MMETpP,  Kamepa
739 Bunscona, siaepHblif peaktop, aToMmHas 6omOa
[TpakTuueckue pabotsl. McciaenoBanue TPeKOB YaCTHIL
7310 (1o roToBBIM (oTOorpadusmM)
OJIEMEHTBI ACTPOOU3MKHA
Bun 3B&3gHoro Heba. Co3Be3nus, spKue 3BE3JBI,
8.1 TIJIAHETHI, UX BUIUMOE JIBIDKCHHE
Conneuynass cucrema. [lmaHeTsl 3eMHON TpyMIIbL.
8 8.2 [InaHeTpl-TUTaHTBl M WX CHYTHUKH, KapJIUKOBBIC
rmianeTsl. Manbie Tena COTHEYHON CUCTEMBI
Comnnane, d¢otochepa u armochepa. CoyHeuHas
83 aKTUBHOCTD
8.4 Ucrounuk sHeprun CosiHIA U 3BE3NT




8.5

8.6

8.7

3BE3bI, HMX OCHOBHBIC XapaKTEPUCTUKH:  Macca,
CBCTHUMOCTB, pa;nzlyc, TeMHepaTypa, X B3aHUMOCB3b.
JnarpaMMa «CHEeKTpaJIbHBIA KJIacC — CBETHMOCTbHY.
3BE31bl IJIABHOH IOCIEAOBATEILHOCTH. 3aBUCHMOCTH
«Macca —  CBETMMOCTb» Uil 3BE3J  IJIaBHOM

nOoCIaCa0BATCIIBHOCTHU

###Par##BuyTpennee crpoenue 3BE31. CoBpeMEHHBIE
HPEJICTAaBICHNs] O MIPOUCXOXKIeHNH U 3Bomouuy CoHia

U 3BE31. DTarbl )KU3HA 3BE3]I

Mneunsiii Ilyte — nHama [Danaxtuka. CoupanbHas
CTpyKTypa l'anmakTuku, pacrpezneiieHHe 3BE3], ra3a U
neuin. Ilonoxenue u asumxenue Comnia B amakTuke.

IInockas u C(l)epI/I‘leCKaﬂ MNOJCUCTEMBI [ 'anakTUKH

8.8

8.9

8.10

Tuner ranaktuk. Paguoranaktuku u kBazapel. YEpHbIe

ABIPBI B AApax raJJaKTUK

Bcenennas. Pacuupenune Bceenennoii. 3akon XaOb6ma.
Pasz0eranne ranaktuk. Bospact u panuyc Bcenennoi,
teopusa bonemoro  B3peiBa. Mogens  «ropsden

Bcenennoi». PennkToBoe n3ny4yeHue

MacmrabHast ctpykrypa Bceenennoil. MeraranakTuka.

Hepeménnsle npo01eMbl aCTpOHOMUHI




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA
10 KJIACC
Msxumes I'.5., byxoBues b.b., Corckuit H.H. «®u3uka. 10 knacc.
YueOuuk. ba3oseril u yrnyOonéunsiit yposau. @I'OCy. — 11-e usz., crep. —
Mockga : [Ipocsenienue, 2024 r.
11 KJIACC
Msxumies I'.4., byxosues b.b., Hapyrun B.M. «®u3uka. 11 kiacc.
VYuebnuk. bazossiii u yrinyonéuunsiii ypoau. ®I'OCy. — 11-e uz., crep. —
Mockaa : [Ipocsemenue, 2024 r.
METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
o Junaktuueckue marepuansl ®uzuka 10, 11 xknace / A.E.Mapom,
E.A.Mapon. — M.: UznarensctBo «JIpodar, 2023.
o TemaTuyeckure KOHTPOJIBHBIE U CAMOCTOATENIbHBIE pa0OTHI 1O (pU3UKE
10, 11 xnacc / O..I'pomriieBa. — M.: U3parensctBO «OK3aMen», 2023 1.
HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPChHI
CETU UHTEPHET
o AHumaru gusndeckux oobekToB. http://physics.nad.ru/
o JKusast ¢pusuka: oOydaromias nporpamma. http://www.intedu.ru/soft/fiz.html
0 Ypoku ¢u3MKH ¢ UcnoJib3oBanueMm MuTepHera.
http://www.phizinter.chat.ru/
o ®usuka.ru. http://www.fizika.ru/
o dusmKa: KOJUIEKIMs ONBITOB. http://experiment.edu.ru/
0 du3uKa: 31eKTPOHHAs KOJUIEKIUS ONBITOB.
http://www.school.edu.ru/projects/physicexp
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