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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE TMOJOKEHUU M TpeOOBaHUI K pe3ysbTaTam
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 Odenepannu, 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. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusim GI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH MpeameTramMu. B Hel
OTIPENIENSAIOTCS OCHOBHBIE LIETM U3Y4YEHHUs] (PU3UKU HAa YPOBHE CPEIHEro OOLIETO
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTanpeIMEeTHbIC, IPpeIMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIFOYAET:

e IUIAHUpYEMBbIE Pe3yIbTaThl OCBOEHUS Kypca (pr3UKU 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 MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyxkaromiem mupe. IKoabHBIN Kype GU3NKN — CHCTEMOOOpa3yIoIui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢buznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHWE U aKTHMBHOE
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 (POPMUpOBAHME €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METO] TO3HAHMSI TP BBHIIIOJIHEHUU UMH YY€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
NOJIOKEH pAX UACH, KOTOpPbIE MOXHO paccMaTpHBaTh KakK MPUHLMIBL €ro
MTOCTPOCHMUS.



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

Hoes eenepanuzayuu. B COOTBETCTBUU C HeW MaTepuan Kypca (GU3HKA
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 (PU3NYECKON HAyKH, OCMBICICHUE CBS3U Pa3BUTHUSA
bu3uKku ¢ pa3BuUTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoess npuxnaomoii  nanpasnennocmu. Kypc usuku mpeanonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcss TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBFHOTO TPUPOIONIOIB30BAHUS U HKOJIOTHYECKOM 0€301MacHOCTH.

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 IMPEACTABICHUSX O MPHUPOAE, TpPaHHUIAX
MPUMEHUMOCTH TEOpHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AEATENbHOCTHBIN MOJIX0J B Kypce (U3UKU pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHA Kypca (U3UKM — OTO HKCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPATOPHBIX PadoT,
KOTOpbIE B mporpamme no (usuke oObeIUHEHBI B OOIIMNA CIHMCOK YUYCHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUUII KOHTPOJIE W OIEHKH, OCYIIECTBISETCS y4aCTHUKAMU
o0pa30BaTeNBLHOTO TIPOIlecCa MCXOMs U3 OCOOCHHOCTEW TUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICTOBAHUS
3aBUCUMOCTEH (M3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE
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, MO3BOJISIIOIINE TPUMEHSATh U3yUYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pasnaenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHUS (PU3NUYECKHX SBJICHUH M MPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOytonue BbIOOpa (U3MYECKON MOJENU IS CUTYallMH MPaKTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YpOBHE CpeHEro 00111ero 00pa3zoBaHus TOJKEH U3Y4YaThCs B YCIOBUSX
peAMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QU3MKM HOIKHO OBITH
HEeoOXouMoe J1abopaTopHOoe O0O0OpyIOBaHUE [Ji BBHIMIOJHEHUS YKa3aHHBIX B
mporpamMme 1o (U3NKE YUCHHUECKHX MPAKTHUYECKUX padOT M JIEMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
MPUHITUTIOM MHWHUMAJIBHOM  JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MIEPEUYNCIICHHBIX B TMporpaMMe 1O (GU3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
UCCJICMOBAHMUSI  M3y4YaeMbIX  SIBICHUA ¥ MPOIECCOB, OMIUPUYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TMPUMEHEHHI.

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

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

e (dopMupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYalOIIUXCS K HaydHOMY
W3YYCHUIO TPUPOJIbI, PAa3BUTUE WX HHTEIUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE NMPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUSA U (POpMUPOBAHUE
MCCJICIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SBIICHUSIM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3yYeHHUs
OCHOB CTPOCHHMS MaTepuu U pyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

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

e (opmupoBaHue npencTaBICHUNA O poNM (PUMKHU AJs Pa3BUTHUS APYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

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

mpoliiecce u3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUs:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHWH 00  o0mmx  (U3MYIECKUx
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPUSIX, BKJTFOYAS MEXaHUKY,
MOJICKYJIIPHYIO  (PH3WKY, JJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3UKY W
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IOBCEIHEBHOM KU3HU;

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

e TOHWMaHHWC (U3UYECKUX OCHOB WM TPUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTHMUYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHLHOTO IUIAHWPOBAHUS M TMPOBEACHUS
(GU3NYECKUX DKCICPUMEHTOB, aHAIN3a W HHTEPIPETAIuU MHGOPMAIIHH,
OIpPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

e CO3JaHME YCIIOBUH JJIsI Pa3BUTHSI YMEHHM MPOEKTHO-UCCIEI0BATEIHCKOM,
TBOPUYECKOU JIESITETBHOCTH.

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 HEJIETIO).

[Ipennaraempiii B mporpamMmme 10 (QHU3MKE TMepedeHb JIA0OPATOPHBIX H
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IIO3HAHUS

®uszuka — Hayka o0 mpupoje. HaydHbie MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
du3znuecKue 3aKOHbl U TEOpPUHU. [ paHUIBI TPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto du3uku B GOPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHHUE MaTepUaibHOW TOUYKH, UX MPOCKIMM Ha OCHU CHUCTEMbl KOOPAMHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MepeMEIICHus
MaTepUaibHOM 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. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

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

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeobpazoBanue NBUKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AYX€E U B Pa3pEeKEHHOM MMPOCTPAHCTBE.

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, PABHOM HYJIIO.

N3ydeHne NBUKEHUS [IapUKa B BI3KOU KHIKOCTH.

N3yuyenue aBuxKeHUs Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

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

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUUIL MaTEpUalIbHON 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, CKonapxeHus1, kauenust). Cuna tperusi. Cyxoe
Tpenue. Cuia TpeHHs CKOJbXEHUs U cuiia TpeHus nokosi. Koadduiment tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPIAOIO TEJIA.

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 Jiepopmaruu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUS.

Y cioBus paBHOBECHUs TBEPAOTO Tela. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka 1o HaKJIOHHOM TIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX 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 (Teja), CUCTEMbl MATEpUAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKH. Teopema 00 H3MEHEHHH
KUHETUYECKOUN YHEPTUMU.

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

[loTeHunanbHble W HENOTEHUHUANbHbIe  CWiIbl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPruM CUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Ynpyrue u Heynpyrue CTOJIKHOBEHMUS.

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

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanne cBsi3u pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW SHEPTHH
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Pasznen 3. MoJsiekyasipHas pu3uKa U TEPMOJUHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMMOJEUCTBUS 4YacTUIl BemlecTBAa. Mojaenu CTpOEHHUs ra3oB, XHIAKOCTEHM U
TBEPABIX TN U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojelnei. Macca u
pa3mepsl Monekya. KonnyecTso Bemecrsa. [locTositnnas ABoranpo.

TennoBoe paBHoBecue. Temmeparypa u €€ uzmepenue. lllkana temmeparyp
Lenbcus.



Mopnens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJSIPHO-
KHHETHYECKOW TEOPHH HACAITBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akoH JlanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIINE JTUCKPETHOE CTPOEHUE 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 IPUPOY AABJIEHUS ra3a Ha CTEHKH COCYa.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS UICAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

OrnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY apaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonuHamuueckass cucrema. BHYTpeHHsAS 3HEpPruss TEPMOIMHAMHYECKOU
CUCTEMBI U cTIOc0o0bI €€ n3meHeHus. KomnuecTBo TermioTsl 1 pabora. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HWJeallbHOrO  Ta3a. Buasl  Temonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAsI TeIIOEMKOCTh BEIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K H3ompolieccaMm. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepMoauHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TeruoBple  mammHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanus SHEPrUM B TEIUIOBHIX MamuHax. Kod(p@uUIMEeHT MoiIe3HOro
nevictBus TerwtoBoil mammHbl. [{ukn KapHo um ero kosddummeHT mone3Horo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpPEHHEH HSHEpruy Tejaa MPH COBEPIICHUU PaOOTHI: BBUIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

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 koHJeHcanus. Mcnapenune u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBIM map. YjaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrammmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaiuibl. CoBpemeHHble Marepuaibl. [lnaBienuwe u
KpUcTaJUTM3aIus. Y IeapHasl TerioTa miaBienus. Cyonumanus.

YpaBHeHuUE TEII0BOTO OaiaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU TMOIYYEHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenue npv MoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

HaOmronenue HarpeBaHus U IUIABJICHUST KPUCTALTMYECKOTO BEIleCTBRA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

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



CYyNEPHO3ULIUNA HNEKTPUUYECKUX Tojeil. JInHUKM HanpsKEHHOCTU 3JIEKTPUUYECKOTO
TOJISL.

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

OnekTpoéMKocTh. KonaeHncarop. DIeKTpOEMKOCTh MIIOCKOTO KOHACHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpoHCTBA M NPAKTUYECKOE IPUMEHEHHE: SJIEKTPOCKOII,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOH/JICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX TEL.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOT0 KOHEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

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

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

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIECHUE. YICIbHOE COMNPOTUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, NapalIeIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

PaGora oanexktpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma i1 OJHOM (3aMKHYTO#) 5ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COTNIPOTUBJICHUSI METAILJIOB OT TeMIlepaTypbl. CBEpXIIPOBOJUMOCTD.

DJIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX MYYKOB.

[TonynpoBOHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJrynpoBogHUKOB. CBocTBa p—N-niepexoa. [omynmpoBoHUKOBBIE TPUOOPHI.

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



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

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBINH U0/,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

3aBUCHUMOCTh COIIPOTUBIICHHS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEYEHUs U MaTepuraa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOTKOe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

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

HaoGmronenne amexTpoiusa.

MesxknpeaMeTHble CBI3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTcs C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meosicnpeomemnovle nouwsimusi, CBSI3aHHbIE C M3YYEHHEM METOJOB HAay4YHOI'O
NO3HAHUS: SIBJICHHE, HAay4HbIH (akT, rumores3a, (Qu3uueckas BeIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

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

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEIMJI000MEH KMBBIX OPraHU3MOB (BUBI TEIUIONEPEIayy, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

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



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHUYECKAS JMCCOLMALNSA,
rajJbBaHUKA.

l'eoepaghus: BIaxXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMET.

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 XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIIOB, B TOM YHCIE HAHOMAaTEpHAlOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWUHBIN IIPUHTED, JIEKTPOHArpeBaTENbHBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMaZHUMHAA UHOYKUUA

[locTossHHBIE ~ MarHuThl.  B3auMOAEMCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUOWMH. [IpyHIMND cyneprno3unuu
MAarHuTHBIX MOJIeW. JINHMM MarHUTHOM MHAYyKIUW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU TOJIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe T110J€ TPOBOJHHMKA C TOKOM. KapTuHa JMHUH WHIYKUUAH
MAarHuTHOIO TOJIA JUIMHHOTO IIPSAMOIO NPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOT'O
IIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuina Jlopenua, €€ MOyJb U HanpaBiieHUE. JIBUKEHHE 3apsSyKEHHOW YaCTHUIIbI
B OJTHOPOJTHOM MarHUTHOM Mojie. PaboTa cuisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMHU. IlOoTOK BekTOpa MarHUTHOMN
WHIYKIUU. OJIEKTPOJABMXKYILIAs Cula HWHAYKOMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykuuu Papanes.

BuxpeBoe »sieKkTpuyeckoe Tosie. DJEKTPOJBIKYIAs CUJIa WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIEGHME CAaMOMHAYKLUWU. OJEKTPOABIXKyLIas cujia
CaMOWHIYKLINH.

OHeprusi MAarHUTHOTO TOJISI 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 ITyYKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIIMA MarHATHOTO TIOJISL.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCUMOCTh JJIEKTPOJABUKYIIEH CHIIBI UHIYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIMH.

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 31eKmpoOMazHunmHvle KOJ1€0aHUA

KonebarenpHast cuctema. CBOOOAHBIE  MEXAaHUYECKHE  KOJe€OaHMUA.
["apmonnyeckue konebanus. [lepumona, wacrora, amrumryga u ($aza KoyeOaHUU.
[IpyVHHBIN MassTHUK. MaremMaTU4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue Hepruu Npu rapMOHUYECKUX KOJICOaHUSX.

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

[IpencraBienue o 3aTyxarouux KojeOaHusXx. 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. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
SHEPIruM. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE IEKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUs AJEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBAa M IPAKTUYECKOE INPHUMEHEHHUE: DIICKTPUYECKHUU
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpONepeiay.

Jlemoncmpayuu

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



HaOnronenue 3aryxarommx KojieOaHui.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

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, 1abopamopusie pabomul

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 31eKmpoOMazHUMHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HnuTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3MYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anektpomarautHoin BonHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MPEIOMIICHUE, Moysgpu3anus, Tudpakuus,
unTepdepenius. CKOpocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIkana 35I€eKTPOMarHUTHBIX BOJIH. [I[pUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH Cpebl.

TexHHUYecKue yCTpPOMCTBA M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMarHOCTHKAa B TEXHHMKE M MEIULIMHE, pajaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmrogenue orpakxeHus: U NpeJoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6mronenue nnrepdepentnu u audpakiuud MEXaHU4eCKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

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



HccnenoBanrie  CBOMCTB ~ BJEKTPOMArHUTHBIX  BOJIH: OTpPaKEHHE,
peoMIICHUE, TONSIpU3aLus, JUPPaKIKs, UHTEpPEepeHIHS.

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. AOCOIIOTHBIN MOKA3aTENb
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 ONTUYECKas cuiia TOHKOM JuH3blL. [locTpoenue uzoOpaxkeHuil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblE HCTOYHUKH.
YcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEpGhEpeHIIMOHHON
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

[IpsiMONMHEHOE paclpOCTpaHEHUE, OTPAKEHHE U MPEJTOMIICHUE CBETa.
OnTuyeckue mpuodOpHI.

[TonHOe BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronerune natepdepeHIny CBeTa.

HaOmronenue nudpakiuu cBera.

HabGnronenue nucnepcuu ceera.

[TonyueHue cnekTpa ¢ MOMOUIBIO TIPU3MBL.

[Toy4yeHune ciekTpa ¢ MOMOIIBIO JUGPAKITMOHHON PEIIETKH.

HaOnronenue nosisipuzanuu CBETA.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul



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

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

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

OTHOCHUTEIBHOCTD OJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHH U COKpAIlCHUE
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 3HEprun (HOTOHA C €r0 YACTOTOM. DHEPTHUS
U UMITYJIbC (POTOHA.
OTtkpoiTue 1 ucciaegopanue porodddexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI

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

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe JEHUCTBUE CBETA.

TexHuyeckue yCTpPOMCTBA M NPAKTHUECKOE MpPUMEHEHHUE: (POTODIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®doTo3PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHUIO o -4acTHII.
[Lmanerapnas moxens aroma. Iloctymarel bopa. M3nydenuwe wu morioumieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buisl
cnekTpoB. CIIEKTp YpOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BousHoBbIie cBolicTBa yactull. Bosnbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJIu3M.

CHOHTAaHHOE U BBIHYK/JICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
paanoaktuBHOoCcTH.  OmnbiTel  Pesepdopma 1mo  ompeneneHuto  cocrasa
paaroakTUBHOTO u3inydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3Iy4yeHHUs.
BnusHne pagoaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sjapa. M30Tormsl.

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 peakunu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoOnemMbl W TEPCHIEKTUBHI
AJIEPHON DHEPTETUKH. DKOJIOTHUECKUE ACIIEKThI IAEPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTanbHbIe B3auMOJieicTBUA. EAMHCTBO pu3nueckol KapTUHBI MUDPA.

TexHuyeckue yCcTpoucTBa U IPAKTUUECKOE ITPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TYNK MOHU3UPYIOIINX YACTHUL.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

HccnenoBanrie TpeKOB YacTUIL (MO0 TOTOBLIM (OoTOrpadusim).

Pa3znen 8. JieMeHTHI ACTPOHOMUM U ACTPOPU3MKH

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

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

ConHeyHas cucTema.

Conunue. ConnewyHass akTUBHOCTh. Mctounuk sHeprur CoJsiHIA U 3BE3.
3BE34bI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(HMarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsl 3BE3] TJIABHOM MOCIENOBATENbHOCTH. BHYTpeHHEe cTpoeHue



3B€3/1. COBpEMEHHBIE MPEJCTABICHUSI O MPOUCXOXKACHUU U 3BoIonMK CoJiHIa U
3BE3]1. DTambl )KU3HU 3BE3.

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

Bcenennas. Pacmmupenne Beenennoit. 3akon Xa06:1a. Pazberanue raiakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIs1 OPE/ICTICHHS TTOJIOKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATHYECKOU c(pepax NesTeIbHOCTH YEIOBEKa, POJb U MECTO (PU3UKU
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTHUHE MHpPA, POJIb (GPU3UUECKON TEOPHUH
B (OpPMHUpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYECKOl KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce oCymiecTBIsIeTCS C
Y4ETOM COAEPKATENbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHbIE C M3YyYEHHEM METOJOB HAay4HOIO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, rumote3a, (u3amdeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPHUYECKUE
(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.

buonoeusa: »nektpuueckue SBICHUS B KMBOW MpUPOJE, KoyieOaTeabHbIC
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SBJICHUS B )KUBOW MPUPOJE, IEUCTBUE
paanaly Ha )KUBbIE OPTaHU3MBI.

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



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
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
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yibTaThl OCBOCHHS yueOHOro npenmera «Dusukay T0KHbBL
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYarolIuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIl{, TO3WTHBHBIX BHYTPEHHUX  YOEKICHWUW, COOTBETCTBYIOIIUX
TPaJAWIIMOHHBIM IIEHHOCTSM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HCHHOTO
OTIbITA W OTBITA JESITEILHOCTH B IMPOIIECCE pPea3allii OCHOBHBIX HaIpPaBJICHUM
BOCITUTATEIBHOM JIEATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(OpMHPOBAHHOCTh TPAKIAHCKON MO3ULMN 00YYAIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX TYMAaHUCTUYECKHX |
JIEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO ACSITENHFHOCTh B HMHTEPECax TPa)IaHCKOTO
oOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3aluu;

yMEHUE B3aMMOJICHCTBOBATH C COIMATbHBIMU HHCTUTYTAMU B COOTBETCTBUU C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJIOHTEPCKOM NIEATETLHOCTH;

2) IaTPHUOTHYECKOT0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UEHTUYHOCTH,
NaTPUOTU3MA;

IIEHHOCTHOE OTHOIIICHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JTOCTIKCHHSIM
POCCUICKUX YYEHBIX B 00J1acT (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS ;

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBECHMS,;

CIIOCOOHOCTh OIICHWBATh CUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
NEeATEIbHOCTH YUEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAyIIEro;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIFOYAsi ICTETHKY HAyIHOTO TBOPUYECTBA,
npucyiero pu3n4eckon Hayke;



5) TpyA0BOr0 BOCTIMTAHMS:

UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IIAHBL;

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

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

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

IIJJAHUPOBAHUE U OCYIIECTBIICHUE ACHCTBUM B OKPYKAIOILLEH Cpelle Ha OCHOBE
3HAHUS LEJIed YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA;

pacIlIMpeHre ONbITa AEATEIBHOCTH HKOJOTHMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKKM  OCYUIECTBJIATh  NPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NEeATENIbHOCTh UHAUBUIYAIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTPENENATh 1IN JEeATCIIbHOCTH, 3aJaBaTh IMapaMeTpbl W KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMBbIX
(bU3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUM JEATEIbHOCTH;
KOOPJIMHUPOBAaTh W  BBHINIOJNHATH pabOTy B  YCJIOBHUSX  PEATBHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBATh KPEATHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIQJIETh HAYYHOM TEPMUHOJIOTHEH, KIIIOYEBBIMU MOHSATHUSIMU U METOJAMHU
buznuecKoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHOW AESITeNbHOCTU
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3a7a4 (U3UYECKOTO COJCp>KaHUS, MPUMEHEHHUIO Pa3IMYHbIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAlUY, MPeoOpa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJIAITH NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIlleHUs, HaXOAUTh apTyMEHTHI JIsl JI0Ka3aTelbCTBA
CBOMX YTBEP)K/ICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUU PELICHMUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATHh WX JOCTOBEPHOCTD, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA MO (HU3MKEe B MPAKTUYECKYIO 00JacTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI U PEIICHNUS;

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

Pabora c nundopmanueii:

BJIa/IE€Th HaBbIKAMH MOJIy4€HUs MHPOpMaAlUU (PU3UUECKOrO COJIEp)KaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBAThH JOCTOBEPHOCTH UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJIOTHA B PEIICHHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a7lad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
THTHUEHBI, PECYpCOCOEpEKECHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy IIpeCTaBICHUS U BU3yaJIU3alUu.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YUeOHbIe JeliCTBUS:
OCYILIECTBIISITh OOIIEHNE HA YPOKaxX (PU3UKH U BO BHEYPOUHOM JESITEIbHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOH(UIMKTHBIX CHTyallMd M  CMAT4aTh
KOH(JIUKTBI;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboTHI;

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

OpPUHUMATh L[EJId  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJATh IUIAH JEWCTBUH,
pacnpeneniaTb poid C y4ETOM MHEHMH Y4YacTHUKOB, OOCYXIaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbI B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE IPOEKTHI, OLEHUBAThb HAEH C TO3UIMM HOBU3HBHI,
OpPUTMHAJIBHOCTH, IPAKTUYECKOIN 3HAUUMOCTH;

OCYLIECTBJISITh IO3UTUBHOE CTPATETHYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATHBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENILHO OCYUIECTBJISATh MO3HABATENIbHYIO NI€ATEIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM PabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacIIMpATh paMKH Y4eOHOTO MpeaMETa Ha OCHOBE JIMYHBIX MPENOYTESHUI;

JeaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAHWIMH B 0O0JaCTH
(bu3HKH, TOCTOSHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

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

BJaJ€Th HABBIKAMU  MO3HABAaTENbHOM  pediekcuu Kak  OCO3HAHUSA
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyalluH, BbIOOpa BEPHOTO
peLIeHHS;



YMETh OIIEHWBATh PHUCKHM W CBOEBPEMEHHO MPUHUMATH PEIICHUS MO0 HUX
CHIDKCHHIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
NEeATEILHOCTH;

MPUHUMATh Ce0sl, IOHUMas CBOU HEJIOCTATKU U JIOCTOMHCTBA;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

MPU3HABATh CBOE MPaBO M MPABO APYTHX HA OIIHOKH.

B mporecce AOCTHKEHUS JMYHOCTHBIX PE3yJbTaTOB OCBOCHHUS IMPOTPaMMBI
mo ¢u3MKEe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHATBHBIN WHTEJUICKT, MIPEATOIar afo A
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HAIlPaBJICHUs Pa3BUTHUS COOCTBEHHOM SMOIMOHAILHON C(EepHI,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aManTHUPOBATHCI K
AMOITMOHAJILHBIM U3MEHECHHAM U TIPOSBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHHE K JIOCTIKCHHIO ILIEJIH H
yCrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATH HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

AMITATHH, BKIIOYAIOIIEH CITIOCOOHOCTh IMMOHUMATh SMOIIMOHAIBHOE COCTOSIHHUE
JIPYTUX, YYUTBIBaTh €r0 TMPH OCYIIECTBICHWU OOIICHHS, CIOCOOHOCTh K
COYYBCTBHIO M CONEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPANBATh OTHOIICHHSI
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy obydenuss B 10 kiacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHU:

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YUUTBHIBaTh TPAHUIBl MPUMEHEHUS W3YYCHHBIX (U3NYECKUX MOJEIIEH:
MaTepuagbHas TOUKa, MHEpLUAIbHAsl CUCTEMA OTCUETA, aDCOIIOTHO TBEPAOE TEJIO,
UJCAIBHBIN a3, MOJIEIN CTPOCHMS I'a30B, KUIAKOCTEH M TBEPIBIX TEJ, TOYECUHBIN
AIIEKTPUYECKUI 3aps]l IPU PEIICHUU PU3NIECKUX 3a/1a4;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECChI) U OOBIACHITH MX Ha OCHOBE
3aKOHOB MEXAHHMKHU, MOJIEKYJIPHO-KUHETUYECKON TEOPUU CTPOECHMS BELIECTBA U



ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPAMOJIMHEWHOE
JBH>KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBHXKEHUE 10 OKPY>KHOCTHU, WHEPIUs,
B3auMojeicTBue Ten, nuddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE JKUIKOCTEH
U TBEPJIBIX TEJ, U3MEHEHHE 00BhEMA TeJl PU HarpeBaHUM (OXJIAXCHUHN ), TEIJIOBOE
paBHOBECHE, WCIIAPEHUE, KOHICHCAlMS, IUIABJIICHUE, KPUCTAJLIA3AIMUs, KUIICHUE,
BJIAKHOCTB BO3/yXa, IMOBBILICHUE AABJIICHUS ra3a IIPU €ro HarpeBaHUM B 3aKPHITOM
COCyle, CBS3b MEXIY NapamMeTpaMHd COCTOSHHS Tra3a B  HM30IPOLECCax,
AJICKTPU3ALUA TEJ, B3aUMOJICCTBUE 3aPsIIO0B;

OMHUCBHIBATh MEXAHUYECKOE JIBI)KCHHUE, HCIOJB3YysS (U3UYECKHE BEIWYHHBI:
KOOpAMHATA, MYyTh, IIEPEMEIICHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejia, CHUa,
HMMITYJIbC T€Jla, KUHETUYECKAsl DHEPIHUs, NOTCHIUAIbHAS JHEPTUSA, MEXaHUYECKas
paboTa, MeXaHUYECKass MOIINHOCTh;, MPHU ONKHCAaHUU TMPABWIBHO TPAKTOBATH
(U3UYECKUIT CMBICT HMCHOJIB3YEMbIX BEIMYMH, MX OOO3HAUCHHMS M CIUHUIIBI,
HaxOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIIMUMHY C JAPYTUMU
BEJIMYMHAMU;

ONUCHIBAaTh HM3YYEHHBIC TEIJIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCMONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KMHETUYECKasd dHEPrUsi XaOTUUYECKOTIO0 JABUKEHUS MOJIEKYJ, CPEIHEKBAApATUYHAS
CKOPOCTb MOJICKYJI, KOJHUYECTBO TEIUIOTHI, BHYTPEHHSS JSHEprus, padoTa rasa,
KOd(PPUIIMEHT TMOJIE3HOTO JCHCTBHUS TEIUIOBOTO JBHUTATENs; MpPU OMHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3yeMbIX BEJIMYMH, HX
0003Ha4YCHUSI W CIUHMIBI, HAXOAUTh (OPMYINBI, CBS3BIBAIOIINE JIAHHYIO
($u3NYECKYIO BEIMYUHY C APYTUMU BEIHMUNHAM;

OIMCHIBATh N3YUYCHHBIC JIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJICKTPUYECKHUE
sBJICHUs (TIPOLIECChI), UCTIONB3YSl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
DJIEKTPUYECKOE T0JIE, HANPSKEHHOCTD IOJISI, IIOTEHLHUAJ, PA3HOCTh IMMOTEHIUAJIOB;
IpU ONMHWCAHWM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUI CMBICT HCIHOJIB3yEeMbIX
BEITMYMH, WX OOO3HAYCHWS] W €JIWHMIIBI, YKa3biBaTh (OPMYJIbI, CBSI3bIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMU;

aHaJIU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3nUecKue
3aKOHBI ¥ NIPUHIMIIBL: 3aKOH BCeMUpPHOTO Tsarotenus, I, 11 u I 3akonsl HeroTOHAa,
3aKOH COXPAHECHUS MEXAaHWYECKOM JHEPIuM, 3aKOH COXPAHEHUS HMITYJIbCa,
MPUHIUIT CYNEPNO3ULMNA CUJI, NPUHLUII PABHOINPABUS WHEPLUHUAIBHBIX CHCTEM
OTCUY€TAa, MOJIEKYJIAPHO-KUHETUUYECKYH) TEOPUIO CTPOCHUS BEIIECTBA, T'a30BbIE
3aKOHBI, CBSI3b CPEJHEN KMHETUUYECKOU DHEPTUM TEIIOBOrO JBUKEHUS MOJIEKYJ C
a0COJIFOTHOM TeMmmnepaTypoM, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHECHUS
IIEKTPUYECKOTO 3apsana, 3akoH KylloHa, mpu 3TOM pa3nuyarh CIOBECHYIO
(bOpMYIMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BHIPAKEHUE W YCIIOBUSA (TPaHMIIBI,
00J1aCTH) TPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TPUHIAINBI JCHCTBUS MAIlMH, TPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUSA MX OE30MaCHOTO HCIOJIB30BAHUSA B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, TpPHU ITOM
dbopmynupoBaTh MpobieMy/3amady HW TUIOTE3y Y4eOHOTO JKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEAIOKEHHOTO O0OpYyIOBaHUS, MPOBOJIUTH OIBIT H
bopMyIMpOBaTH BHIBO/IBI,

OCYUIIECTBJIATh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
3TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHUs U MCIOJIb30BaThb H3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUM, MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
(buKCUpoBaTh PE3yNbTAThl MOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEJIMYHUH B
BUJIE Ta0nuIl U TpaduKOB, AeNaTh BBIBOBI IO PE3yIbTaTaM HCCIEIOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax yd4eOHOTO SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOM
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
000py1I0BaHUS;

pemiaTh pacu€THble 3aJa4d C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3MUECKHUE 3aKOHBI U MIPUHIIMITEI, HA OCHOBE aHAJIM3a YCJIOBUSA 3a/1a4U
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYUHBI U (POPMYIIHI,
HEoOXOoJuMbIe JUJIsl €€ pelIeHUs, NMPOBOJUTH Pacu€Thl U OIEHUBATh PEaJIbHOCTH
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

pelaTh KaueCTBEHHBIC 3aJaUM: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
[ENOYKY PACCYKICHUU C OMOpON Ha M3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3UYeCKHEC IBIICHUS,

UCIIONB30BaTh  MpPH  pPEIIEHUH  y4yeOHBIX  3aJad  COBpPEMEHHBIC
WHGOPMAITMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUU
U TIPEICTABJICHUS YUYEOHOW W HAy4YHO-TIOMYJIIPHON MHGOPMALIMH, TOTYYEHHON U3
Pa3IUYHBIX UCTOYHUKOB, KPUTUYECKU aHAITU3UPOBATH MOTyIaeMyto HH(POPMAIIHIO;

MPUBOJIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apYyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IPOLECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPHU OOpalleHUH ¢ MPUOOPAMU U TEXHUYECKUMHU
yCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTaTh B TIpYINNE C BBINIOJHEHUEM PA3JIMUYHBIX COIMAIBHBIX pOJIEH,
IUTAHUPOBaTh PabOTy TPYNNbl, PalMOHAIBHO PpACHpPEeisITh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHJAPTHBIX CUTYyAalUsX, aJ€KBaTHO OLIEHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE pacCMaTpUBAEMOM IPOOIIEMBI.

K xoniy oOydyenuss B 11 kjacce mnpeaMeTHble pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpPUMEpax pojib U MecTo (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKUA M
TE€XHOJIOTUW, B MPAKTUYECKOW NEITENBHOCTH JIOAEH, LEIOCTHOCTh U EIUHCTBO
bu3nYecKoi KapTUHBI MUPA;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHS U3YyUYCHHBIX (U3UYECKUX MOJCICH:
TOYEYHBIN IJIEKTPUUECKUM 3apsil, JIyd CBETA, TOUCYHBIM UCTOYHHUK CBETA, SAEpHAs
MOJIeJIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCh) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAHTOBOW (DM3HUKHU: IJIEKTPUUYECKAS] IPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJECHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MAarHUTHOrO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJIEKTPOMATrHUTHBIE KOJeOaHUs U
BOJIHBI, TIPSIMOJIMHEWHOE PACIPOCTPAHEHHE CBETA, OTPAXKEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOJAIpU3alUs CBETa, JUCIEpPCUsi CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNUES, BOSHUKHOBCHUE
JUHEWYAaTOro CHEKTpa aromMa BOJOpPOJa, €CTECTBEHHAass W HMCKYCCTBEHHas

PaguO0aKTUBHOCTB;
ONMKCHIBATh W3YUYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  Ccped) W

AIIGKTPOMArHUTHBIC SIBICHUS (MPOLIECCHI), UCIONB3YAd (PU3NYECKUE BEIUUYHHBIL:
DIIEKTPUYECKUN 3apsl, CHJIA TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuiia, paboTa TOKa,
WHIYKLIUS MarHUTHOTO MoJs, cuia Awmmepa, cuna JlopeHna, MHIyKTHBHOCTH
KATYIIKH, SHEPrUs AJIEKTPUYECKOT0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KoieOaHUN B KoJeOATeNTbHOM KOHTYpE, 3aps]l U cuja ToKa B Ipolecce
TFAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHud, (OKYCHOE pacCTOsHUE U
ONTHUYECKAs] CUJIa JIMH3bI, NMPU ONUCAHUM TPABUIBHO TPAKTOBATh (PU3UYECKUMA
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUeHHs M EJAUHMIIbI, YKa3bIBaTh
dbopMyIbl, CBS3BIBAIOIIME JaHHYI0 (U3UYECKYI0 BEIMYMHY C JIPYTHUMH
BEJINYNHAMM;

ONMCBHIBATh H3YyYECHHBIE KBAHTOBBIE SIBICHUS M IPOLECCHI, HCIIOIb3YS
bu3nyeckue BEIMYMUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, MEPUOJ TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (HU3UYECKUH CMBICIT
UCIIOJB3YEMbIX BEIIMYUH, UX OO0O3HAYCHUS M €IUHMIIBI, YKa3bIBaTh (HDOPMYIIbI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHATM3UPOBATh (PU3UUYECKHUE MPOIECCHI U SBIICHUS, UCIONB3Ys (PU3HUECKUE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENIHLHOTO U MapasieibHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIWH, 3aKOH MPSMOJUHEWHOTO PAaCIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEeHHE ODWHINTEHHa Mg Gororddexra,
3aKOH COXPAHEHHUsI DHEPrUH, 3aKOH COXPAHCHUS HMMITYJIbCa, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAacCOBOI0 4MCIa, MOCTyJarhl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pas3iinyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

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

CTPOUTh W OIKMCHIBATh H300paXEHHE, CO3/IaBAEMOE IIJIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBITIOTHATh HOKCIEPUMEHTHI M0 MCCIIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUN: MPU ITOM
dbopmymupoBath TpobiieMy/3aady M THUIOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEIIOKEHHOTO O0OPYIOBaHUS, IMPOBOJUTH OMBIT H
(bopMyIMpOBaTh BHIBOIBI,

OCYIIECTBJISITH MPSIMbIE M KOCBEHHBIC M3MEPEHUsT (DU3NUECKUX BEJIUYUH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

WCCJIENIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJIb30BAaHUEM
NpSIMBIX WU3MEPEHUM: MPU ITOM KOHCTPYHUPOBATH YCTaHOBKY, (DUKCHUPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3UUECKUX BEJIIMYUH B BHUJE TAOJUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHMUS;

coOI01aTh MpaBmiia 0€30MacHOTO TpyJa MPU MPOBEJACHUU HCCIEIOBAaHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIHCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py10BaHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJENbIO,
UCITIOJNTB3Ysl (PM3UYECKUE 3aKOHBI ¥ IPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1aun
BEIOWPATh (PU3UYECKYI0 MOJECINb, BBIACHITh (PU3NMUECKHE BEIMYMHBI U (POPMYIIHI,



HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTH PACYETHl U OLIEHUBATH PEATbHOCTD
MOJy4YE€HHOTO 3HaUeHUs (PU3NUECKOIN BEININHBI;

peliaTh KaueCTBEHHBIC 331aU: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUUBYIO
LENOYKY PACCYKICHUH C ONOpOH Ha H3YUYEHHBIE 3aKOHbBI, 3AKOHOMEPHOCTH U
(duznueckue SBICHUS;

UCIIONB30BaTh  MPH  pPEIIEHWH  y4uyeOHBIX  3aJady  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIPEJCTaBJICHUS y4eOHOW U HAyYHO-TIONMYJISIPHOM MH(pOpMalUK, MOITYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyt0 HH(OPMaLUIO;

OOBSCHATh MPHUHLMIIBI JCHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCJIOBUSA UX OE30MaCHOTO MCTOJIH30BAaHUS B MIOBCETHEBHOM
KU3HU;

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

UCIIONb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
Ul o0ecrieyeHus: 0€30MacHOCTH MpHU OOpAILLEHUH ¢ MPUOOpPAMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbs U COOJIIOJIEHUS HOPM SKOJIOTMUECKOI0
MOBEJICHUA B OKPYKAOIIEH Cpee;

paboTaTh B Tpynme ¢ BBHIMOJHEHHEM pPAa3IMYHBIX COIUANBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYNIbL, PANUOHAIBHO pACIPEAENsATh OOS3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJ€KBAaTHO OLIEHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoandecTBo 4acoB
JIeKTPOHHbIE
HanmMmeHnoBanue
(undposbie)
n  pa3/ieioB U TeM Koutpoabubl  IIpakTHyecku
Bcero oOpa3oBaTe/ibHbIE
/ NMPOrpaMmblI e padoThl e padoThI
. pecypchl
Paznen 1. PUZUKA U METOAbI HAYYHOI'O ITIO3HAHUS
dusuka u METObI Bubmzorexa LIOK
1.1 2 https://m.edsoo.ru/7f41bf7
HAYYHOTO ITO3HAHUS 5
Hroro o pasneny 2
Pa3zgen 2. MEXAHUKA
bu6mmoreka [IOK
2.1  Kunemaruka 5 https://m.edsoo.ru/7f41bf7
2
bu6mmoreka [IOK
2.2  JluHamuka 7 https://m.edsoo.ru/7f41bf7
2
3aKOHBI COXpaHEHUS B Bubmzorexa LIOK
2.3 p 6 1 1 https://m.edsoo.ru/7f41bf7
MECXAaHHKEC 2
Hroro no paszneny 18

Paszpen 3. MOJIEKYJISAPHASA ®PU3UKA U TEPMOINHAMUKA

OCHOBBI
3.1
MOJIEKYJISIPHO-

9 1

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf7



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

KMHETUYECKOU TEOPUHU

2

3.2

3.3

OCHOBBI
TEPMOJIMHAMUKH

ArperaTtHblie
COCTOSIHUSI BEIIECTBA.
®a30BbIE IEPEXOIbI

Hroro no pazneny

Paznen 4. JIEKTPOJAUHAMUKA

10

24

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf7
2

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf7
2

bubmuoreka [JOK
4.1  DnekrpocraTHka 10 https://m.edsoo.ru/7f41bf7
2
IlocTostHHEBIN
3JIEKTPUUECKUIM TOK bubmorexa LIOK
4.2 P ' 12 https://m.edsoo.ru/7f41bf7
Toxu B pa3nmnyHbIX »
cpenax B
Hroro no pazgeny 22
PeszepBHOe Bpems 2
OBIIEE KOJIMYECTBO
YACOB I1O 68

[NPOTPAMME



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

Ne KoumnuectBo yacos
DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB (undposbie)
Il KoHnTpoabsn IIpakTHyeck
U TeM NPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE
/ ble paboThI ue padoTbl
pecypcbl
n
Paznen 1. JIEKTPOJAUHAMUKA
MarnurtHoe 1oJie. bu6nmoreka [IOK
DneKTpoMarHuTHas 11 1 3 https://m.edsoo.ru/7f41c9
UHIYKLHS ic
Hroro no pazgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
) MexaHH4ecKue u bu6nmoreka [IOK
1' DIIEKTPOMATHUTHBIE 9 1 https://m.edsoo.ru/7f41c9
KoJieOaHus 7c
2. Mexanunueckue u bubmorexa [JOK
5 1 https://m.edsoo.ru/7f41c9
2 ANEKTPOMArHUTHBIE BOJHBI 7c
2 bubnmnoreka [JOK
3' Onruka 10 3 https://m.edsoo.ru/7f41c9
ic
Wroro no pazueny 24

3.

1

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

OCHOBBI ClIeLIHAIbHOM
TEOPHUH OTHOCUTEIIEHOCTH

but6mmoreka [IOK
https://m.edsoo.ru/7f41c9
7c



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

Hroro no pazneny

Paznesn 4. KBAHTOBAS ®PU3UKA

. bu6nuoreka [IOK
4. D1eMEHTHI KBAHTOBOM
6 https://m.edsoo.ru/7f41c9
1 OIITUKU
7c
4 bu6nuoreka [IOK
2' Ctpoenue aToma 4 https://m.edsoo.ru/7f41c9
ic
4 bubmuorexa [JOK
3' ATOMHOE PO 5 https://m.edsoo.ru/7f41c9
7c
Htoro no paznemny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

S. DneMeHThl aCTPOHOMUU U bubmorexa [JOK
7 https://m.edsoo.ru/7f41c9
1 acTpopU3UKH 7c
Hroro no pazgeny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE
bubmmoreka [IOK
O6o061matoniee MOBTOpPEHUE 4 https://m.edso0o.ru/7f41c9
fc
Wroro no pazueny 4
PeszepBHoe Bpems 3
OBILEE KOJIMYECTBO 68

YACOB I10 ITPOT'PAMME
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HOYPOYHOE INIVIAHUPOBAHUE

3akoH HproroHa

10 KJIACC
B\ KoaundecTBo yacoB
aTa
KonTpoan A JJIeKTPOHHBbIE HU(PPOBHIE
Tema YpoKa Bce HpaKanec H3y4YeH
HbIE o0pa3oBaTe/ibHbIE PECYPCHI
ro Kue padorpl  HMA
padoThI
®usuka — Hayka o npupozae. Hayunsie 1 bubnnoreka [JOK
METO/1bI IIO3HAHUS OKPYKAKOLIEr0 MUpa https://m.edsoo.ru/ff0c32e2
Ponb u mecTo pusuku B hopMHpOBaHUH
COBPEMEHHON HAYYHOH KapTHUHBI MUpPA, B 1 bubmmorexa [TOK
p . yi P up ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIESITEIIbHOCTH JTH0JICH
Mexannyeckoe apmxenne. OTHOCUTENBHOCTD
MeXaHU4YeCcKoro ABmxkenus. Ilepemelienme 1 bubmorexa [TOK
- 1iep ’ https://m.edsoo.ru/ff0c3508
CKOpOCTb, YCKOPEHUE
PaBHOMEpHOE TPIMONMHEHHOE IBIKCHNE 1 bubmmorexa LHOK
P p a https://m.edsoo.ru/ff0c3620
PaBHOyCKOpEHHOE TIPIMOJIMHENHOE JBHIKEHNE 1 bubmorexa HOK
yerop p g https://m.edsoo.ru/ff0c372e
CBoOogHOe majieHne. Y CKopeHue CBOOOTHOTO 1 bubnuoteka [JOK
najacHus https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe nBmxenue. /[pmkenne 1 bubmuorexa [JOK
MaTepUaIbHOU TOYKHU IO OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
[Ipunuun otHocuTenbHOCTH ["anunes.
. bubmuorexa [JOK
HNuepuuansueie cuctemsl otcuera. [lepBoiit 1

https://m.edsoo.ru/ff0c3be8



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

Macca tena. Cuia. IlpunHnun cynepno3unuu

9  cun. Bropoii 3akon HetoToHa ass bubmmorexa [JOK
- 2T0p . A https://m.edsoo.ru/ff0c3be8

MaTepUaIbHOM TOUKH

1  Tperuii 3axoH HproTOHA /17151 MaTepualIbHbBIX bubnuoreka [IOK

0  Touek https://m.edsoo.ru/ff0c3be8

1  3axon BcemMupHOTo TsArOoTeHUs. CHIa TSHKECTH. bubnnoreka [HOK

1  IlepBas kocMHuYecKasi CKOPOCTb https://m.edsoo.ru/ff0c3d00

1 bu6mmoreka [IOK
Cuia octH. 3akoH ['yka. Bec Tena

2 YHPYT yE https://m.edsoo.ru/ff0c3e18
Cuina tpenus. Koaddunuent tpenus. Cuna

L con O?IiBneHHa m (11)4(1) BI/I)KCHI/II/II) Tena B bubmmorexa [JOK

3 P pA https://m.edsoo.ru/ff0c3f76
JKUJIKOCTH WJIH Ta3e
[ToctynarensHoOe U BpaliaTelbHOE ABIKEHUE

1  abcomrotHO TBEPAOTO TEa. MOMEHT CHIIBI. bubnnoreka [JOK

4 Ilneyo cuibl. YCciI0BUS paBHOBECUS TBEPIOTO https://m.edsoo.ru/ff0c41a6
Tena
Hmnynsc MaTepuanbHONW TOYKU, CUCTEMBI

1  marepuanbHbIX ToueK. IMIynbe cuibl. 3aKoH bubnuoreka [IOK

S  coxpaHeHHUs UMIyibca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBUKCHHC
PaGota u momrHOCTh cuibl. Kunetndeckas

L SHeprusi MaTepuanbHO Touku. Teopema 00 bubmmorexa [TOK

6 p p o p https://m.edsoo.ru/ff0c4502
M3MEHEHUU KUHETUYECKOW SHEPTUH
[MotenumanwsHas sueprus. [lorennunanbHas

1  »sHeprus ynpyro nehopMUpOBaHHOMN bubnnorexka [JOK

7  npyxunsbl. [loTeHIIManpHas SHEPTUS TeNa https://m.edsoo.ru/ff0c461a
BOJIM3U MOBEPXHOCTH 3EMITH

1 TIloreHuumanbHbIE M HENOTEHIINAIBHBIE CUIEL. bu6mmoreka [IOK



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

8  Cps3b pabOTHI HEMOTEHIIMAIBHBIX CHIT C https://m.edsoo.ru/ff0c478c
M3MEHEHHEM MEXaHUYEeCKOM 3Heprun
CUCTEMBI Tell. 3aKOH COXPaHEHUS
MEXaHUYECKOM dHEeprun
JlaboparopHuas pabota «VccienoBanue CBSI3U

1  paboThl cUJIbI C U3MEHEHUEM MEXaHUYECKOU

9  oHepruu Tena Ha IpUMEpE PaCTSHKEHUS
PE3UHOBOTO KIyTa»

2  KontponpHas padora no Teme «Kunemaruka. bubnuorexa [IOK

0  Jluaamuka. 3aKOHBI COXPAHEHUS B MEXAHHUKE) https://m.edsoo.ru/ff0c4b74
OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-

2 KMHETUYeCcKoi Teopuu. bpoyHoBCckoe bubmmorexa [JOK

1 https://m.edsoo.ru/ff0c4dc2
newkenue. Auddysus

5 XapakTep JBUKESHHS U B3aUMOJICHCTBUS

5 | aCTHIL BEIIECTBA. Monenu cTpoeHus ra3os,
JKUJIKOCTEN U TBEPJIBIX TEI

2  Macca momnekyn. KonmdecTBo BemecTna.

3  TlocrossHHas ABoraapo

2  Temnooe paBHOBecue. TemmepaTypa u eé

4 usmepenue. [llkana Temnepatyp Llenbcus

2  Uneanwusiii ra3 B MKT. OcHOBHOE ypaBHEHUE bubnuotexa [JOK

5 MKT https://m.edsoo.ru/ffOc4fde

5 AOcomoTHas :reMnepaTypa KaK Mepa cpeaHein Bu6morexa [JOK

g | YHHETHIECKOH SHEPrHH IIBI/I)KCHI:I&I MOJIEKYJI. https:/m.edsoo.ru/ffocs1 e
VYpaBuenue Mengeneesa-Knaneiipona

2

7 3akoH /lambToHa. ["a30BBIC 3aKOHBI

JlaboparopHas pabota «lccrnenoBanue



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

3aBUCHUMOCTH MCIKAY MapaMCTpaMu COCTOAHUA
Pa3pEKEHHOIO ra3a»

2  Mzomporeccsl B HI€IbHOM ra3e U UX bubnuoreka [IOK

9  rpaduveckoe mpeCTaBICHIE https://m.edsoo.ru/ff0c570e
BHyTpeHHsis sHEprust TepMOIMHAMUYECKOM

3 cHuCTeMbI U CIIOCOOKI €€ N3MEHEHHUS. bubnuorexa [JOK

0  KomuuecTBo TEIUIOTHI B padoTa. BHyTpeHH s https://m.edso0.ru/ff0c5952
SHEPTHUsl OJJHOATOMHOIO UJICATBLHOTO Ta3a

3 Bune! Ternonepenaun bubamorexa LOK

1 A pel https://m.edsoo.ru/ff0c5c36
VY nenpHast TEMI0EMKOCTh BEIIECTRA.

3 KonndecTBO TENMIOTHI pU TEIIIONIEpEIaye bubmorexa LHOK

2 . p petate. https://m.edsoo.ru/ff0c5c36
AnuabaTtHbIi poliiecc

3 IlepBblii 3aKOH TEPMOJTUHAMUKH U €TO bubnuorexa [IOK

3  NpUMEHEHHE K U30MpoIeccam https://m.edsoo.ru/ffOc5efc

3  HeoOpaTtumocTh mporeccoB B MpUPO/IE. bubnuotexa [JOK

4 Bropoii 3aK0H TepMOJIUHAMUKH https://m.edsoo.ru/ff0c6230

3 Hpwuamun neiicreust u KI1J] TeruioBoit bu6mmoreka [IOK

S  MalluHBI https://m.edsoo.ru/ff0c600a

3

5 ukn Kapno u ero KIIJ]

3

7 DKonoru4eckue npooIeMbl TETI0OIHEPTETUKH

3 OO6o6mraromuii ypok «MotekyisipHas (hHu3uKa. bubnuotexa [JOK

8 OCHOBBI TEPMOTUHAMUKH https://m.edsoo.ru/ff0c6938
KonTpomnpHas pabota mo Teme

3 «Monexynspnas pusuka. OCHOBbI bubmmorexa LIOK

9 YIp ’ https://m.edsoo.ru/ff0c6a50

TEPMOANHAMHKH)»



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
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https://m.edsoo.ru/ff0c5efc
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4 ITapooOpa3oBaHHE U KOHIECHCALIUS. bubmumoreka [IOK

0  Hcmapenue u KUIeHUE https://m.edsoo.ru/ff0c63b6

4 AOconroTHas U OTHOCHTEIbHAS BIIAXKHOCTh bubmuorexa [JOK

1 BO3Ayxa. HacellieHHsbIi nap https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucramiunueckue u
amopdHbIe Teaa. AHU30TPOITHS CBOMCTB bubnnoreka [HOK
KpucTauioB. JKuJIKre KpUCTaIbI. https://m.edso0.ru/ff0c65f0
CoBpemMeHHbIE MaTepUalIbl

4 IlnaBneHue u KpUCTaIU3aUus. Y AenbHas bubnuorexa [JOK

3 TemoTta miaBienus. Cydonumanus https://m.edsoo.ru/ff0c6708

4 VYpaBHeHM€e TEII0BOroO OagaHca bubmorexa LHOK

4 p https://m.edsoo0.ru/ff0c6820

4 DnexTpuszanys Tel. DNEKTPUUISCKUH 3apsil. bubnnoreka [JOK

5  JIBa BHJA 3JIEKTPUUECKUX 3apsAI0B https://m.edsoo.ru/ffOc6bcc
[TpoBOAHMKY, TUINEKTPUKH U

4 n(fn HOBO HIfKH 3a1ff))H COXpaHEHHUS bubmmorexa [OK

6 YHPOBOA ) P https://m.edsoo.ru/ffOc6bcc
3JIEKTPUYECKOTO 3apsiaa

4 BzaumopeiictBue 3apsnoB. 3akoH Kyona. bubnuotexa [JOK

7 TodeuHBIH dEKTPUUECKHI 3apsij https://m.edsoo.ru/ff0c6ce4
Hanpsk€HHOCTB ANEKTPUUECKOTO TMOJIS.

4 [TpuHIUI CYyNEepIO3UITUHU DIIEKTPUUECKUX bubmmorexa [TOK

8 P vu yrep H . p https://m.edsoo.ru/ffOc6df2
nosieit. JIuaum HanpsKEHHOCTH

4 Pabora CHII DJIEKTPOCTATUYECKOTO TOJISL. bubnmnoreka [JOK

9 ITorennuain. Pa3HOCTh MOTEHIINAIOB https://m.edsoo.ru/ff0c6f00
[TpOBOAHHKY M TUIJICKTPUKH B

> 3J'IpeKT OCTaTquHCKOM noljle Husnexrpuueckas bubmmorexa [OK

0 P ' P https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTD

5  Dmnekrpoémkoctb. Konnencarop bubnmuotexa [JOK
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1 https://m.edsoo.ru/ff0c7126
5  DHeKTpo€MKOCTh MIIOCKOTO KOHJIEHCATOPA. bubnuorexa [JOK
2 DHeprus 3apsHKCHHOTO KOHJICHCATOpa https://m.edsoo.ru/ff0c72c0
5  JlabGopartopHnas pabota "M3mepenue 1
3 2neKkTpo&MKOCTH KOHJeHcaTopa"
[IpuHIMI NEWCTBUSA U IPUMEHEHNE
S  KOHJIEHCAaTOPOB, KOMMMPOBAIBHOTO amnmnapara,
4 cTpyiHOro mpuHTEpa. DIEeKTpocTaTuYecKas
3amuTa. 3a3eMJIeHHE AIEKTPOIpruOopoB
DIIEKTPUYECKHI TOK, YCIOBHS €T0
5  cymectBoBanus. [locTosunsiii Tok. Cuia
5  toka. Hanpspkenue. ConpotuiieHue. 3akoH
Owma 1751 yyacTka 1enu
[locnenoBarenbHOE, apauIeIbHOE,
S5  CMemaHHOE COE€TUHEHUE MTPOBOIHUKOB. 05 bubnnoreka [JOK
6 JlaGopatopnas pabora «3ydcHue ' https://m.edsoo.ru/ff0c74f0
CMEIIaHHOTO COEIMHEHUS PE3UCTOPOBY»
5  Pabora 1 MOIIHOCTH 3JIEKTPUYECKOTO TOKA. bubnmnorexa [JOK
7 3axon JIxoyns-Jlenna https://m.edsoo.ru/ff0c7838
3akon OMa A1 TOJTHOM (3aMKHYTO )
anekTpuyeckoi nenu. KopoTkoe 3ambIkaHue.
> JlaGopatopHas pabota «3mepenue D/1C 0.5 bubmmorexa LIOK
8 ' https://m.edsoo.ru/ff0c7ae0
MCTOYHHUKA TOKA U €r0 BHYTPEHHETO
COTIPOTUBIICHU S
5| roue vOmetrpomanLs”/ Bepocoutisas Eatmaorers LIOK
9 https://m.edsoo.ru/ff0c8c56
poBepouHas pabora
6  OOoOmaronuii ypok «JIeKTPOIUHAMHKAY / bubmuorexa [JOK
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0  Bcepoccuiickas mpoBepouHasi pabora

https://m.edsoo.ru/ff0c88be

DNeKTpOHHAs TPOBOAUMOCTD TBEPIBIX
6  MeramuioB. 3aBUCHMOCTH CONPOTUBIICHUS

1
1  MertamioB OT TeMIEPATYPHI.
CBepXInpoBOAUMOCTh
6  DnekTpuueckuii TOK B Bakyyme. CBoWicTBa 1
2  DIEKTPOHHBIX MyYKOB
[TorynpoBoiHUKH, UX COOCTBEHHAs U
0 ul Hl\};:(I:)Haﬂi oBoauMOCTh. CBOMCTBA Pp—N- 1 bubmorexa LHOK
3 P pOBOA ] P https://m.edsoo.ru/ff0c84ae
nepexoja. [lomynpoBogHUKOBBIE TPHUOOPHI
DIIEKTPUUYECKHI TOK B pacTBOpaxX M pacrjiaBax
0 KT pOJII/ITOB OneKT r())JH/ITI/ItII)eCKas{p 1 bubmorexa LHOK
4 p ’ p https://m.edsoo.ru/ff0c82ba
JTUCCOLIMAIUS. DISKTPOIIN3
DIIEKTPUUECKHI TOK B Ta3ax.
6 . . bubmuorexa [JOK
CamocCTOsTEeIbHBIN 1 HECAMOCTOSATEIbHBIIN 1
3) https://m.edsoo.ru/ff0c84ae
pazpsaa. Monnus. [1na3zma
DnekTpuueckue mpruOoOpbl U YCTPOMCTBA U UX
0 1} aKTIl/:I)‘{eCKOC i Il;MeHSHI/Ie }{'[ I;131/1J1a 1 bubmmorexa [TOK
6 P P P https://m.edsoo.ru/ffOc86fc
TEXHUKH 0€301MacHOCTH
KonTponbHas pabota mo Teme
6  «Onekrpoctaruka. IlocTosHHBIN 1 bubnnorexka [JOK
7 snexkTpuueckuil TOK. TOKHM B pa3iInYHbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
6  PesepBublit ypok. O0o0maronuii ypok mno 1 bubmmoreka [IOK
8  Temawm 10 kmacca https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME
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11 KJIACC

A KosmnuecTBo yacos
DJIeKTPOHHbIE
JlaTa P
n Koutpoan uudposbie
Tema YpoOKa Bcee HpaKanec N3y4YeH
/ HbIe o0pa3oBaTte/ibHbIE
ro KHe padorpl = HA
n padoThbI pecypchl
ITocTosiHHBIE MArHUTHI U UX B3aUMOJICHCTBUE.
MarautHoe none. Bektop MarHuTHON MHIYKIIUHA 1 buGnuorexa [IOK
. P VI https://m.eds00.ru/ff0c9778
JluHuM MarHUTHON MHAYKITUN
MarnuTtHOe 1oJjie TPOBOJHUKA ¢ TOKOM. OTbIT 1 bubnnoreka [JOK
Opcrena. BzanmoaelicTBre MPOBOJHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
JlaboparopHas pabota «3yueHre MarHUTHOTO 1 1 bubmmoreka [JOK
MOJISI KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TOJIS1 HA MPOBOJHUK C TOKOM.
Cuia Amniepa. JlabopatopHas pabora 1 1 bubmuoreka [IOK
«HccnenoBanue neMCTBUS TOCTOSSHHOIO MarHUTa Ha https://m.edsoo.ru/ff0c9ac0
paMKy ¢ TOKOM»
JlelicTBME€ MAarHUTHOTO TOJIS HA JBHXKYIIYIOCS
s3apspkeHHyro gactuily. Cuia Jlopenrna. Pabora cuibl 1 bubmorexa HOK
P yio v P ' https://m.edsoo.ru/ff0c9df4
Jlopenua
DnekTpoMarHuTHas HHIyKIws. [loTok BekTopa
MarHuTHOW uHAYKIuK. IJC uaayKuun. 3aKoH 1
3JIEKTPOMArHUTHON MHAYKIMK Papanes
JlaGopatopHas pabota «lccnenoBanue siBieHus 1 1 bubmuoreka [IOK
ANEKTPOMATHUTHON UHIYKLIMU https://m.edsoo.ru/ff0cal50
WnayktuBHOCTH. SIBNenue camonnaykuuu. I1C 1 bu6muoreka [JOK
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CaMOMHAOYKINH. 9Hepr s MaroHuTHOI'O I10JIA
KaTyYHIKU C TOKOM. :‘)J'IeKTpOMaFHI/ITHOC II0JIC

https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpouCcTBa U UX IPUMEHECHHUE:
IIOCTOSIHHBIE MAarHUTBI, dJIEKTPOMArHUTHI,

9
AIIEKTPOABHUTATEIb, YCKOPUTEIH HJIEMEHTAPHBIX
YacTUll, UHAYKIMOHHAS TIeYb

1  O6oOmaromuii ypok «MarauTHOE IoJe. bub6nmoreka [IOK

0  DnextpomMarHUTHAs MHAYKIHS https://m.edsoo.ru/ff0cab82

1  KonurtponwsHas pabora no teme «MarHutTHoe mosie. bubmmorexa [JOK

1 DJIEKTPOMAarHUTHasE UHIYKIUS» https://m.edsoo.ru/ff0cad58
CB00OOIHBIE MEXaHUUECKHUE KOJIEOaHus.

1 bubnunoreka LIOK
I'apmonunueckue xonebanus. Y paBHeHHNE

2 _ https://m.edsoo.ru/ffOcaf06
rapMoHn4eckux kosnebanuii. [IpeBpaienue suepruu

1 JlabopaTtopHast pabora «HMcciaenoBanue

g | 3ABHCHMOCTH IIEPHOZIA MATBIX KosebaHui Tpy3a Ha
HUTH OT JJTUHBI HUTH ¥ MAcCCHI TPy3a»
Koneb6arenbHblit kKoHTYp. CBOOOIHBIE
3JIEKTPOMArHUTHBIE KOJIEOaHUS B UI€aIbHOM

. KO0JIe0aTEIHbHOM KOHTYpPE. AHATIOTHUSA MEXKT Bubmiorexa ITOK

4 pe- Y https://m.edsoo.ru/ff0cb820
MEXaHUYECKUMH H AIIEKTPOMArHUTHBIMH
KoJ1Ie0aHUsIMU

1  ®opmyna TomcoHa. 3aKOH COXpaHEHHs SHEPTUU B bubmuoteka [IOK

5  wuaeanpHOM KolebaTeIbHOM KOHTYpE https://m.edsoo.ru/ffOch9c4
[IpencraBnenue o 3aTyxXaroMX KoJeOaHUIX.

1  BpIHyXIeHHbIE MEXaHUYECKHUE KOJICOaHusI. bu6muoreka [JOK

6  Pe3onanc. BeiHyX€HHBIE JIEKTPOMAarHUTHbIE https://m.edsoo.ru/ff0cbb86
KoJieOaHus

1  TIlepemennsiii Tok. CHHYCOUIaTbHBINA IEPEMEHHBIH bu6muoreka [JOK
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7 TOK. MOIIHOCTh EPEMEHHOT0 TOKA. AMIUTUTYIHOS https://m.edsoo.ru/ffOcbd34
U JICHCTBYIOIIEE 3HAaUEHUE CUIIbI TOKA U
HanpsHKeHUs

1  Tpancdopmatop. [IpousBoacTso, nepemaya u

8  moTpebneHHE AIEKTPUUECKON SHEPTUU
Y CTpOHCTBO M MPAKTUUECKOE IPUMEHEHHE

1 bubmuorexa [JOK

9 BJIGKTpI/I‘IeCj(OFO 3BOHKA, FeHepaTopa NepeMEeHHOro https://m.edsoo.ru/f0cc324
TOKA, JIMHUH 3JIeKTporiepeiad

5 DKOJIOrHYecKHe PUCKH IIPU IPOU3BOJICTBE

g YVIeKTPOdHEpIHH. KynpTrypa ncnosnas3oBanus
3JIEKTPOIHEPIUU B TIOBCEIHEBHOM KHU3HU
MexaHuuecKkre BOJIHBI, YCIIOBUS PACIIPOCTPAHEHHUS.

2 [Tepuon. CkopocTh pacpoCTpaHEHUs U JUIMHA buomorexa LIOK

1 https://m.edsoo.ru/ff0cca54
BOJIHBL. [lonepeunblie U Mpo10JIbHbIE BOJIHbI

2  3Byk. Ckopocth 3ByKa. [ poMKkocTh 3ByKa. BeicoTa bubnnorexa [JOK

2  ToHna. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc

2 = DIeKTpOMarHUTHbIE BOJIHBI, UX CBOWCTBA U bubmuoteka [IOK

3 ckopocTb. llIkana 3MeKTpoOMarHuTHBIX BOJIH https://m.edsoo.ru/ffOccfe0

2  [lpuHUOMTBI pagHOCBs3U U TeNeBUICHUS. Pa3BuTHe

4 cpenctB cBs3u. Paguonokanus

2 KonTponbnas pabora «KosaebaHus u BOJIHbBD bubmmorexa LIOK

5 https://m.edsoo.ru/ffOcc6f8

5 HpﬂMonHHevﬁHoe paCHpOCTpaIieHI/Ie CBETa B BuGmorexa LIOK

g  CAHOPOIHOI cpeze. ToueuHbIil ICTOYHMK CBETA. https://m.edsoo.ru/Ff0cd350
JIyu cBera

2  Ortpaxenue cBeTa. 3aKOHBI OTPAXKECHHS CBETA. bubnuotexa [JOK

7 Toctpoenue n3obpaxxeHu B MIOCKOM 3epKae https://m.edsoo.ru/ff0cd4e0
[Ipenomnenue ceta. [lonHoe BHyTpEeHHEE bubnuotexa [JOK
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8  orpaxenue. [IpenenbHbIi yroi MOIHOTO https://m.edsoo.ru/ff0cd7{6
BHYTPEHHET0 OTPaKEHHUS

2  JlaGopatopHas pabota «3mepenue nmokasaresns bubmunoreka [JOK

9  mpenoMIJIeHHS CTEKIIay https://m.edsoo.ru/ffOcd67a

3 Jlunssl IlocTpoenue n3o0paxeHuii B JMH3E. bubmmoreka [JOK

0  ®opmyna TOHKOH JIMH3BI. YBEITMYCHHUE JTMH3BI https://m.edsoo.ru/ffOcdd1e

3  JlabGopartopHas pabota «lccnemoBanue CBOMCTB

1  wu3o0pakeHMid B IMH3AX)

3 Hucniepcust cBera. Cl0XKHBIN cOCTaB OEJI0T0 CBETA.

) LBer. JTabopaTopHas padora «Habnronenue
JIVICTIEPCHUU CBETa»

3 Hartepdepenums crera. Judpakus cera. bubnnorexa [JOK

3  JudpakuronHas pemeTka https://m.edsoo.ru/ffOced22

3 [ToniepeynocTh cBeTOBBIX BONH. [lonspu3zanus cBeTa bubmorexa LIOK

4 https://m.edsoo.ru/ffOcf02e

3 Onruveckue mpuOOPHI U YCTPOICTBA U YCIIOBHS HX

5  0e30macHOro NpUMEHEeHHUs

3 I'paHuIlbsl NPUMEHUMOCTH KJIACCUUECKON MEXaHUKH. bubmuoteka [IOK

6  IlocrynaTsl cienualbHOW TEOPUHU OTHOCUTEIBHOCTH https://m.edsoo.ru/ff0cf862

3 OTHOCHTENBHOCTH OJJHOBPEMEHHOCTH. 3aMe JICHHE bubmuoreka [IOK

7 = BpPEMEHHU M COKpAIIECHUE JITMHbI https://m.edsoo.ru/ffOcfa42
DHEprusi ¥ UMITYJIbC PEISTHBUCTCKOMN YaCTHUIIBI.

3 CBs13b MacChI ¢ PHEPTUEN U UMITYJILCOM. DHEPTHUS bubmmorexa LIOK

8 ’ https://m.edsoo.ru/ffOcfc68
TIOKOST

3  KoutposbHas pabota «Ontuka. OCHOBBI bubmuoreka [IOK

9  cnenuanbHON TEOPUH OTHOCUTEIBHOCTH» https://m.edsoo.ru/ffOcf6f0

4 ®ortonsl. Dopmyna [Tnanka. DHEPrust U UMITYIIBC bu6muoreka [JOK

0 dorona https://m.edsoo.ru/ffOcfel6
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4 OtkpsiTue U uccnenoBanue Gorodpdexra. OnbIThI bubmmoreka [JOK

1 A.T.CroneroBa https://m.edsoo.ru/ffOcffc4

4 3akonbl porodddekra. YpaBHeHUE DUHIITEHHA s bubnmnoreka HOK

2 (dotorddexra. «KpacHas rpanuna» Gorosdpdexra https://m.edsoo.ru/ffod015e

4 JlaBnenue cBera. Onbite [1. H. JIeGenena. bubnuorexa [{OK

3 XuMHYECKOE AEHCTBUE CBETA https://m.edsoo.ru/ff0d04a6

4 TexHu4eckue ycTpouCcTBa U IPaKTUYECKOE

4 npuMeHeHue: GpoTolsieMeHT, (HOToMaTUHK,
COJIHEUHas1 OaTapesi, CBETOIUO/

4 Pemenwue 3a/1a4 1mo TeMe «JIEMEHTHI KBaHTOBOU bubnuoreka [{OK

S  ONTUKHNY» https://m.edsoo.ru/ff0d0302

4 Mopenb atoma Tomcona. OnbiTel Pezepdopaa mo bubmuoreka [{OK

6  paccesHuro o-yactuil. [tanerapHas Mozenb aToMa https://m.edsoo.ru/ff0d091a

4 IToctynatel bopa Bubmoreka LIOK

7 Y P https://m.edsoo.ru/ff0dOafa
Nznydenue u nornomieHrne GOTOHOB MPH TIEPEX0Ie

4 aTON}I’: C OJTHOTO YPOBHS 3He¢)mn Ha p 0171an I:)I bubmorexa HOK

8 A P P APYFOH. BHA https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BousiHoBBIE cBOMCTBa yacTull. BosHsl ne bponis.

4 Kopnyckynspro-BorHOBOM ayanmn3M. CIIOHTaHHOE U bubmorexa HOK

9 pHyCRyIip o ’ https://m.edsoo.ru/ff0d0ca8
BEIHYXJICHHOE H3TyICHHE
OTtkpbITHE pagroakTHBHOCTH. OnbITH Pezepdopna

> no o}; e eﬂlzlfnm cocTaBa pa I/IO&KTI/IBHOFOp(b . bubmorexa LOK

0 Pest pai https://m.edso0.ru/ff0d0fd2
U3ITy4eHUs

5  CgoiicTBa anbda-, 0era-, raMMa-U3TydEHUSI.

1  BiusHHE paOaKTUBHOCTHU HA )KUBBIE OPTAHU3MBI

5  OrtkpbITHE IPOTOHA U HEUTpOHA. M30TONBL. Anbda- bubmuoteka [IOK

2  pacmnaa. DIeKTPOHHBIN U MTO3UTPOHHBINA OeTa- https://m.edso0.ru/ff0d1162
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pacnazn. I'amma-u3inydeHue

DHeprus CBA3U HYKJIOHOB B siape. S nepHbie
peaxuun. SnepHbiii peakrop. [IpoGiemsl,
IIEPCIEKTUBBI, YKOJIOTUYECKUE ACIIEKTBI AIEPHON
SHEPIreTUKU

OnemeHTapHble YacTULBI. OTKPBITHE TO3UTPOHA.
Mertonbl HabIOEHNS U PETUCTPALIH
AJIEMEHTAapHbIX YacTull. Kpyriblii cTon
«DyH1aMeHTaAIbHBIE B3aUMOAEHCTBUA. EqUHCTBO
($U3UIECKOI KapTHHBI MUPAY»

Oransl pa3BUTUA acTpoHoMuu. [IpuknagHoe u
MHPOBO33pPEHYECKOE 3HAYCHNE aCTPOHOMUU. Bun
3BE3HOrO Heba. Co3Be3 /U, IpKUE 3BE3/BL,
IIJIAaHCTHI, UX BUIUMOC IBUKCHUC. Conneynas
cucrema

Connue. ConHeunast akTUBHOCTb. MlcTOUHUK
sHepruu CoslHLA U 3BE3 ]

3BE3/1bI, UX OCHOBHBIE XapAKTEPUCTUKHU. 3BE3bI
[JIaBHOM TI0CJIEN0BATENBHOCTH. BHyTpeHHEE
ctpoeHue 3B€31. COBpEMEHHBIE NIPEACTABIEHUS O
IIPOUCXOXKAEHNN U 3Botonnu CoslHIa U 3BE3]1

Muneunsiii [Iyte — Hama ["anmakTuka. [lonoxenue n

nerxenne Connna B [anaktuke. ['anakTuxy.
YEpHble ABIPHI B s1pax rajJakTHK

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d1356

bu6nmorexa [IOK
https://m.edsoo.ru/ff0d0e38

Bcenennas. Pa3z6eranue ranaktuk. Teopus
bonsmioro B3peiBa. PennkroBoe n3nyyeHue.
MeraranakTuka

HCpCI_HGHHLIC HpO6HeMLI ACTPOHOMUHU
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6  KonrponbHas pabora «1€MEHTHI aACTPOHOMHH U

1  acrpodusuxm» 1
6 O6o06maromuii ypok. Poib ¢pu3uku 1 acTpOHOMUH B
5 SKOHOMHMYECKOM, TEXHOJIOTHYECKOM, COTMAIIbHON 1 1
3TUYECKOH cdepax AeaTeIbHOCTH YeTI0BeKa
6 O6o6maromuit ypok. Ponb u mecro ¢pusuxu n
g | QACTPOHOMMH B COBPEMEHHOM HayuHOI KapTHHE 1
Mupa
6 Ob6o6maromuii ypok. Poip pusmueckoii Teopun B
4 (bOpMUPOBAHUU TIPEIICTABICHUNA O PU3NICCKON 1
KapTUHE MHpa
6 O6o6maromuii ypok. Mecto Gpusndeckoil KapTUHBI
5 MUpa B 0011EM Py COBPEMEHHBIX €CTECTBEHHO- 1
HAYYHBIX IPEJCTABICHUN O IPUPOIE
6  PesepBHblil ypok. MaruutHoe nose. 1
6  DnekTpomMarHuTHas MHAYKIUS
6  PesepBHbIii ypok. Ontrka. OCHOBBI CIICITUAITBHON 1
7 TeopuH OTHOCUTEIHHOCTHU
6  Pesepnsrit ypok. KBantoBas gusuka. DieMeHTHI 1 bubmuoteka [IOK
8  acrpoHOMHUM U acTpoPHU3UKH https://m.edsoo.ru/ff0d1784
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Kox
npoBep
f1eMOoro
pe3yJibT
aTa

HpOBepﬂeMble NMpeaAMETHBIC PE3YJIbTAaThbl 0CBOCHUN OCHOBHOM
06pa30BaTeJ’[bH0ﬁ NnporpaMmal CpeaHeEro 0611161"0 06pa30BaHI/IH

10.1

10.2

10.3

10.4

JIeMOHCTpHPOBATh HA MPHUMEPAX POJIb M MeCTO (U3UKU B (POPMHPOBAHUHU
COBPEMEHHOW Hay4yHOW KapTHHbI MHUpA, B Pa3BUTHUH COBPEMEHHON TEXHUKHU

n TeXHOHOFHﬁ, B npaKTqucxoﬁ JeITeILHOCTH JII0ACH

Y4uThIBaTh TPAHUIBl NPUMEHEHHUS H3YUYEHHBIX (PU3MYECKHX MOJENeil:
MarepuajbHasi TO4YKa, WHEpIUaIbHAsg CUCTeMa OTcuéra, aOCOJIOTHO
TBEPAOE TENO, WUACATBHBIA Ta3; MOJAEIH CTPOEHHUS Ta30B, XUIAKOCTEH M
TBEPABIX TEJI, TOUCUHBIA DIIEKTPUUYECKUN 3apsjl — TMNOpU pPEHICHUU

(I)I/I3I/ILICCKI/IX 3agda4

PacnioznaBate ¢usuyeckue siBiaeHus (mpouecchl) M OOBACHATH UX Ha
OCHOBE 3aKOHOB MEXaHUKHM, MOJEKYISIPHO-KUHETUYECKONH TEOopHH
CTPOSHHUS  BemecTBA W  DJJEKTPOJAWHAMHUKH:  pPaBHOMEpPHOE W
PaBHOYCKOPEHHOE TPSMOJIMHEHHOE IBMIKEHUE, CBOOOTHOE MaJCHHUE TeT,
JBIDKEHUE MO0 OKPY>KHOCTH, MHEPIHS, B3auMojaeicTBue Ten; auddysus,
OpOYHOBCKOE JIBIJKEHHE, CTpOEHHE OJKMIKOCTeH U TBEPABIX Te,
W3MEHEHHE O00bEMa TeNnm TMpU HarpeBaHWU (OXJIAXKIACHUHU), TEIIOBOE
paBHOBecHe, HCIApeHHWE, KOHJICHCANWS, IUTABJICHHWE, KPUCTaJUIH3aIus,
KHUIICHUE, BIAXKHOCTh BO3]yXa, NOBBIIICHUWE MABJICHHUS Ta3a MpPU €ro
HarpeBaHUU B 3aKPBITOM COCYJIe, CBSI3b MEXKIY MapamMeTpaMH COCTOSHUS

raza B U30Iponeccax; dJICKTpUusanusd T, BSaHMOHeﬁCTBHe 3apsaa0B

OnuceIBaTh MEXaHUYECKOE JIBIJKCHHE, UCTIONB3Ys (PU3NUECKHe BETHYUHBI:
KOOpJAMHATA, MyTh, IEpEMENIeHNE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIa,
UMITyIBC  TeNla, KUHETHYeCKas DJHEprus, TMOTCHIUAJIbHAas dSHEprus,
MeXaHWueckas paboTa, MeXaHHMYeCKas MOIIHOCTb, TIPU ONUCAHUU
MPaBUIILHO TPAKTOBAaTh (PU3MUECKUN CMBICT HCIIONB3YEMBIX BEIHYHMH, UX
0003HAUCHUSI W CIWHHMIIBI, HAXOAUTh (POPMYIIBI, CBS3BIBAIOIINE JAaHHYIO

(bU3NYECKyIO BETUUMHY C IPYTHUMHU BEIIMYMHAMU

10.5

OnwuceIBaTh HN3YYCHHBIC TCIIJIOBBIC CBOMCTBA TEJI M TEINIOBBIC SABJICHUA,
HUCIIOJIb3YA (1)I/IBI/II-ICCKI/IC BCIIMYUHBI: JABJICHUC I'a3da, TCMIICpaTypa, CpCaAHAA

KHHCTUYCCKAaA SHCPIrus Xa0THYCCKOI'O JABUXKCHUA MOJICKYII,




CpeIHEKBaapaTUYHas  CKOPOCTh  MOJEKYJ, KOJHMYECTBO  TEIUIOTHI,
BHYTpPEHHSSl 3HEprus, pabora rasza, k03()QUIHUEHT MOJEe3HOro JEHCTBUS
TEIUIOBOTO  JIBUTATENs; TPU  ONUCAHWM  TPABHIBHO  TPAaKTOBATh
(GU3NYEeCKUii CMBICI HCHOJB3YEMBIX BEJIWYMH, HX O00O3HAUYCHHUS W
€IMHULBI, HAaXOMUTh (OPMYJbI, CBA3BIBAOIIME MAHHYIO (HU3HUECKYIO

BCIIMYUHY C APYTUMU BCIINYHNHAM

10.6

OnucelBaTh  M3y4EHHBIE  JJEKTPUYECKHE  CBOMCTBA  BEIIECTBA U
AJIEKTPUUYECKUE SBICHHS (IIPOIECCHI), MCIONB3YS (U3NUECKUE BEITUUUHBL:
JNEKTPUYECKUN  3apsif, DJEKTPUYECKOe II0JIe, HaNpsHKEHHOCTh IO,
IIOTEHIIAAJ, Pa3HOCTh ITOTEHIIMAJIOB; IIPA ONIMCAaHUM IPAaBUIBHO TPAKTOBATh
(bu3NYEeCKUd CMBICI HCIIOIB3YEMbIX BEJTHYUH, HX 0003HAYCHHS U €IMHUIIBL;
YKa3bIBaTh (HOPMYJIbI, CBSI3BIBAIOIIME JAHHYIO (PU3MUYECKYIO BEIHYUHY C

APYIr'uMH BCIIMUUMHAMHA

10.7

10.8

aHAJIM3UPOBATh (PU3MUECKHUE MPOIECCHl U SBJICHHUS, UCTIONB3YS (pU3nUecKue
3aKOHBI W MPUHLMIBL: 3aKOH BceMHupHOro TsroteHus, [, II u III 3akoHbI
HproTona, 3aK0H COXpaHEHUs MEXaHWYECKOM DHEPIMM, 3aKOH COXPAaHEHUs
MMITYJIbCA, MPHUHLMI CYNEPHO3ULMM CUJ, IPUHLHI  PAaBHOIPABUSA
MHEpLUAIbHBIX CHCTEM OTCYETA; MOJIEKYJIAPHO-KMHETUYECKYIO TEOPUIO
CTPOEHHs BEIIECTBA, a30BbI€ 3aKOHBI, CBA3b CpPEIHEH KHUHETUYECKOH
SHEPrUu TEIUIOBOTO JBUKEHHUS MOJIEKYJ C aOCOJIOTHOM TeMIepaTypou,
IIEPBBI 3aKOH TEPMOJAMHAMHUKH; 3aKOH COXPAHEHUS DJIEKTPUYECKOIrO
3apsija, 3akoH KynoHa; mpu 3TOM pa3nuyarh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHa, er0 MaTeMaTHYeCKOe BBIPAXXEHHWE U YCIIOBHS (TpaHUIbl, 007acTH)

MIPUMEHUMOCTH
OOBACHATH OCHOBHBIE TPUHIMIBI JEHCTBUS MAIWH, NPUOOPOB H
TEXHUYECKUX  YCTPOWCTB; pas3iuyarh YCJIOBHS HUX  0€30MacHoOro

HCIIOJIBb30BaHHUA B HOBC@}IHGBHOﬁ KHU3HU

10.9

BBITTOTHATE 3KCMIEPUMEHTHI 10 HMCCIEIOBAHUIO (PU3MYECKUX SIBICHUA W
MIPOLIECCOB C UCTIOIB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUI; IPU ITOM
(dbopMynupoBath npodieMy (3a7ady) U THIOTE3y Y4eOHOTO DKCIEPHUMEHTA,
coOupaTh YCTAaHOBKY U3 MPEJJIOKEHHOTO 000PY/I0BaHMSI, IPOBOAUTH OIIBIT

1 (GOPMYIIMPOBATH BBIBOJIBI

10.10

OcymiecTBIATh MPsIMBbIE U KOCBEHHBIC M3MEpEHUs (U3MYECKUX BEIUYUH;
IPU 3TOM BHIOMpATh ONTUMAIBHBINA CIIOCO0 M3MEPEHHs] U HUCIOJIb30BaTh

U3BECTHBIE METO/IbI OLIEHKHU NOTPEIIHOCTEH U3MEPEHUI

10.11

HccnenoBaTh  3aBHCHUMOCTH  MEXAY (DU3MUECKUMH  BEIMYHMHAMU  C
HCIIOJIB30BAHUEM IIPSMBIX WM3MEPEHUH; IpU OTOM KOHCTPYHPOBATh

YCTaHOBKY, (UKCHpPOBAaTh  pe3yJbTaThl  MOJYYEHHOH  3aBUCUMOCTH




¢u3MYeCKUX BEIMYMH B BHJE TaOIUIl M TIpadUKOB, JENaTh BBIBOJBI IO

pe3yJibTaTaM UCCIIEA0BAHUS

10.12

10.13

10.14

10.15

10.16

Cobaronate mpaBuiia 6€30MaCHOTO TPy/a MPH MPOBEJCHUN UCCIIETOBAHHIA B
paMkKax  y4eOHOro  SKCIEpUMEHTa,  Yy4eOHO-HCCIENOBATENbCKOH U
MIPOEKTHOM AESITENTFHOCTU C UCIIOJIb30BAHUEM U3MEPHUTENIbHBIX YCTPONCTB U

J1a00paTOPHOTO 000PYIOBAHUS

Pemrate pacuérHple 3amauM C SBHO 3aJaHHOH (PHU3HUYECKOW MOJIEIBIO,
UCTIOJIB3YST (PU3NYCCKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHAlIN3a yCIOBHS
3a/la4n BHIOMPATh (DU3MUECKYIO0 MOJICIh, BBIACIATH (DU3UUYECKHE BETUIHHBI
u (opmynbl, HeoOXoAMMBbIC ISl €€ PEUICHUs, MPOBOAUTH PACUYEThl U

OLCHUBATH PCAJIbHOCTD ITIOJTYYCHHOI'O 3HAYCHU (1)H3H‘l€CKOfI BCINMYHHBI

Pemarsn Ka4CCTBCHHBIC 3aJa4u: BbBICTPAUBATDb JJOIT'M4YCCKHU
HCIIPOTUBOPCUUBYIO ILICIIOYKY paccy;xneHHﬁ C OHOpOﬁ Ha H3YUYCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘~I€CKI/IC SABJICHUSA

Hcnonp3oBaTe  TpH  pemIeHHMH  YY4eOHBIX  3ala4  COBPEMEHHBIC
WHPOPMAIIMOHHBIE  TEXHOJIIOTMH  JUISI  TOWCKA, CTPYKTYPHUPOBaHUS,
UHTEpOpeTallud M MpeJCTaBIeHUS Y4YeOHOM U  HayyHO-IOIMYJISIPHOMN
uHbOpMalUY, TOJYYEHHOM M3 Ppa3IUYHBIX HCTOYHUKOB; KPUTHUYECKH
aHAJIM3UPOBATH MOTY4aeMyI0 HH(OPMALIHIO

[TpuBOANTE pUMEPHI BKJIJA POCCUMCKHUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB
B pa3BUTUE HAyKH, OOBSICHEHHE IMPOLIECCOB OKPYXKAIOLIEro MHpa, B

Pa3BUTHUEC TCXHUKU U TEXHOIOTHI

10.17

10.18

Hcnonb3oBath TeopeTudeckre 3HaHUS MO (PU3MKE B MOBCEAHEBHON KU3HU
s oOecrieyeHHs O€30MACHOCTH IMpH  OOpalleHuu C HpudbopamMu U
TEXHUYECKMMHU YCTPOMCTBAaMU, Ul COXPAaHEHUs 37J0POBbS M COOJIIOAECHUS

HOPM 5KOJIOTHYCCKOI'0 MOBCACHUS B OKPY)KaIOH_ICﬁ cpeae

PaGoTtate B Tpymnme C BBIMOJHEHHUEM pA3THYHBIX COIMATBHBIX POJEH,
MJIAaHUPOBATh PabOTy TPYIIIHI, PAIIMOHAIBHO PaclpeesaTh 005I3aHHOCTH
Y TUTAaHUPOBATh JIESITEIHPHOCTh B HECTAHAAPTHBIX CHTYAIMSIX, aJeKBATHO
OIICHWBATh BKJIAJl KaXKIOTO W3 YYAaCTHUKOB TPYIINBl B pEIICHUE

paccMaTpuBaeMoi poOIeMbl

11 KIIACC

Kon
nposep
f1eMOI'0

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI OCBOEHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpelHero 001ero 00pa3oBaHus




pe3yabT
arTa

111

11.2

JleMOHCTpHpOBATh Ha MPHUMEPAX POJIb U MEeCTO (PU3HKH B (HOPMUPOBAHHUU
COBPEMEHHOM Hay4YHOW KapTHHBI MHpPa, B Pa3BUTUH COBPEMEHHON TEXHUKU
U TEXHOJOTMH, B IPAKTHUYECKON IEATEIBHOCTH JIOACH, LIEIOCTHOCTh HU
€IMHCTBO (PM3NYECKON KapTHHBI MUPa

Y4uuTBIBaTh TPAHHIBI MPUMEHEHHUS H3YYEHHBIX (QHU3HMUECKUX MOJIENCH:
TOYEUYHBIN DJIEKTPUYECKUM 3apsAl, sAepHas MOJEIb aTOMa, HYKJIOHHAas

MOZACJIb aTOMHOI'O sApa IIpU pCUHICHUA (bPISI/I‘IeCKI/IX 3aJa4

11.3

11.4

115

Pacnio3naBare (Qusnueckue sBieHUS (MPOLECCH) U OOBICHATH WX Ha
OCHOBE 3aKOHOB JJIEKTPOJMHAMUKHA M KBAaHTOBOH (DM3HMKU: SJIEKTpUUYECKAs
MPOBOAMMOCTh, TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBUS
TOKa, B3aMMOJICHCTBIEC MAarHUTOB, AICKTPOMArHUTHAS WHIYKIUS, JCHCTBHE
MarHMUTHOTO TIOJII HA TIPOBOJHHK C TOKOM U JABWKYIIHHCS 3aps,
3IEKTPOMArHUTHBIE Kosie0aHus u BOJIHBI, MPSIMOJIMHEHOE
pacmpocTpaHeHHE CBeTa, OTpa)xKeHHe, NpeJoMieHre, HWHTephepeHIs,
TUGpaKIUs U TOJSAPU3aIUs CBETA, JUCIIEPCHs CBETa, (POTOIIEKTPHUSCKUN
abdext (hoToaddekr), cBeTOBOE AaBICHUE, BOZHUKHOBEHUE JTMHEHYATOTO
CIeKTpa  aToMa  BOJAOPOJa,  €CTeCTBEHHAass W HCKYCCTBEHHas

pPaanoOaKTUBHOCTDb

OnuceiBaTh M3y4eHHbIE CBOMCTBA BELECTBA (AJIEKTPHUUECKUE, MATHUTHBIE,
ONTUYECKUE, JJIEKTPUYECKYIO0 MPOBOJUMOCTh Ppa3MYHBIX Cpel) U
AIIEKTPOMAarHUTHbBIE  SIBJIEHHUS  (IIPOLECCHI), HCIOJIB3YAd  (U3HUYECKUE
BEJIMYMHBI: DJIEKTPUUECKUN 3apsill, CUIIa TOKA, MIEKTPUUYECKOE HANIPSKEHUE,
AIIEKTPUUYECKOE COMPOTHUBIIEHUE, pa3HOCTh mNoreHuanos, DJIC, pabora
TOKa, HMHAYKIWS MAarHUTHOTO Toysi, cwia Awmmnepa, cwia Jlopenua,
MHAYKTUBHOCTh KaTYLIKH, SHEPTHS 3JIEKTPHUUECKOr0 U MarHUTHOTO IOJIEH,
NepuoJl M 4YacToTa KoseOaHWi B KoyiebaTelabHOM KOHTYpe, 3apsii U CHuiia
TOKa B TMIpoIecce TapMOHHUYECKMX JJIEKTPOMArHUTHBIX KOJeOaHHH,
doKycHOE paccTOsHME U ONTUYecKas Ccujaa JHMH3bL, IpPU ONHUCAHUU
MPaBWJIBHO TPAKTOBATh (PU3MUECKHUI CMBICI HMCIONb3YEMbIX BEJIWYUH, MX
0003HaueHMsI M €AMHUIIBI; YKa3bIBaTh (POPMYIIbI, CBSI3BIBAIOLINE JAHHYIO

(I)I/IBI/I‘-ICCKYIO BCJIIMYUHY C APYTHUMU BCINYNHAMU

OnuceiBaTh HU3yYCHHBIE KBAHTOBBIC SIBJICHUS M IIPOLIECCHI, HCIOJIb3Ys
du3ndecKkue BETUYHHBL: CKOPOCTh JJICKTPOMATHUTHBIX BOJIH, [JIUHA
BOJIHBI M 4YacTOTa CBETa, OJHEprusi M UMINYyJIbC (OTOHA, TEPUOA
noJiypacrnaja, dHeprusi CBS3M aTOMHBIX siiep; NPU OMHCAHUM MPABUIBHO

TPakTOBaTh  (PU3MUECKUN  CMBICH  HUCHOJB3YEMbIX  BEIUYHMH, HUX




0003HAYCHUSA U €IUHUIIBI; YKa3bIBaTh (DOPMYIIbI, CBS3BIBAIOIIUE JTAHHYIO
(¢U3NYECKyI0 BEMUYHMHY C JAPYTUMHU BEIWYMHAMHU, BBIYUCIATH 3HAYCHUE

¢bu3nUecKoil BEIUYUHBI

11.6

11.7

11.8

11.9

11.10

AHanm3upoBaTh GU3NUECKUE MPOLIECCH U SBICHUS, UCTIONb3YS (PHU3NIECKUE
3aKOHBl M MpUHIMIBL 3akOH OMa, 3aKOHBI IIOCIEAOBATEIBHOIO U
[IapaJUIEJIbHOTO COCIUHEHUS TPOBOAHUKOB, 3aKoH /[xoyisa — JleHna, 3akoH
AJIEKTPOMAarHUTHOW MHIYKIMH, 3aKOH MPSMOJUHENHOIO pacupoCTpaHEHUs
CBETa, 3aKOHbI OTPAXKEHUS CBETA, 3aKOHBI IPEJIOMIICHUS CBETA, YPaBHEHUE
OliHmrediHa uia  GoTodddexTa, 3aKOH COXpaHEHMs] DSHEPIuu, 3aKOH
COXpaHEHUs NUMITYJIbCA, 3aKOH COXPAHEHHUsI JIEKTPUUYECKOT O 3aps/a, 3aKOH
COXpaHEHHUs MAacCOBOI'O yucia, nocTynarsl bopa, 3aKkoH pajnoakTUBHOTO
pacmana; mpu 3TOM pPa3IuyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €To
MaTeMaTUYeCKOe  BbIpaXEHHME W YyClIoBHUA  (TpaHMIBl, 00JIACTH)

INIPpUMCHUMOCTHU

OHpe,I[CJ'IHTL HaIllpaBJICHUEC  BCKTOPAa HUHAYKIHMU  MArHUTHOI'O  IIOJIA

MIPOBOJIHUKA C TOKOM, CHJIbI AMriepa u cuiibl Jlopeniia

CTpOI/ITB Hn OIIMCBhIBATb I/1306pa)KeHI/Ie, CO31aBacMoOC IINIOCKHM 3CpKaJIOM,

TOHKOH JIMH30U

BEIMONHATE 9KCIIEPUMEHTHI M0 UCCIENOBAaHUIO (U3NYECKUX SBICHUN W
MPOIIECCOB C HCIIOJNIB30BAaHUEM TPSMBIX M KOCBEHHBIX W3MEPEHUWH; Ipu
3ToM (GopMyIMpOBaTh MpobieMy (3afayy) © THUIOTE3y Yy4eOHOro
HKCIEpPUMEHTA, COOMpPATh YCTAaHOBKY M3 MPENJIOXKEHHOTO 000pyI0BaHUS,
MIPOBOJIUTH OTIBIT U (POPMYITHPOBATH BHIBOBI

OcymiecTBiATh NMpsIMbIE U KOCBEHHbIE M3MEPEHMs (PU3MUECKUX BEITUYUH;
NP 3TOM BBIOMPATh ONTUMAIBHBIA CIOCO0 M3MEPEHHsT W HCIIONIb30BaTh

W3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNN

11.11

11.12

UccnenoBath 3aBUCHUMOCTH (DU3WYECKUX BEIMYMH C HCIIOJIH30BAHUEM
MPSIMBIX U3MEPEHUH; TIPU TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH
pe3ynbTaThl TMOJYYCHHON 3aBHUCHUMOCTH (PU3WYECKHX BEIUYMH B BHJE

Ta6J'II/II_[ n Fpa(bI/IKOB, ACJIaTh BBIBOJBI IO PE3YyJIbTaTaM UCCICOOBAHUA

Cobmrogate  mpaBuia  Oe3omacHOTO  Tpyda TpH  MPOBEICHUH
UCCIEeOBaHUM B paMKax  y4yeOHOro  JKCIEepUMEHTa, Yy4yeOHO-
HCCIIEAOBATEIBCKOM W TPOEKTHOM JESITENbHOCTH C HCIOJIb30BaHUEM

U3MEPUTENbHBIX YCTPOICTB U 1abopaTOpHOTO 000pyI0BaHUS

11.13

Pemates pacuérHple 3amauul C SBHO 3aJaHHOM (PHU3WYECKOH MOJEIBIO,
UCTIONB3YS (PU3UYECKHe 3aKOHBI U MPUHIIMITB; HA OCHOBE aHAIN3a yCIOBUS
3a/1a4¥ BBIOMPATh (DU3HUECKYIO MOJENb, BBICTSATh (U3NUYECKUE BEITHUHHBI

u (opmynbl, HeoOXonuMble Al €€ pelieHHsl, MPOBOAUTH PacyEThl U




11.14

OIICHUBATh PEAIbHOCThH MOTYYCHHOTO 3HAYCHUS (PU3NIECKON BETHUNHBI
Pewatp Ka4e€CTBEHHBIE 3a7a4M: BBICTPAaNBaTh JIOTUYECKHU
HENPOTUBOPEUMBYIO LIEMOYKY PACCYKICHUH C ONOpPOM Ha H3Yy4YCHHBIE

3aKOHBI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘-IGCKI/IG SIBJICHUA

11.15

Hcnonp3oBath  mpu  pemieHMHM — y4yeOHBIX — 3a7ad  COBPEMEHHBIC
UHPOPMALIMOHHBIE  TEXHOJOTMM  JUId  IIOUCKA, CTPYKTYpUpOBAHUA,
UHTEpHpeTallud M IMPEACTaBICHUS Y4EOHOM M HAy4HO-TOMMYJISIpHOU
uHpOpMALIUK, TOJNYYEHHOW W3 pa3IMYHBIX MCTOYHHKOB;, KPHUTUYECKU

aHAJIM3UPOBATH MOJTY4aEMyI0 HH(POPMAIHIO

11.16

OOBSACHATh NPUHLMIIBI JIEUCTBUS MAallUH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB; paszauyarh YCJIOBUS HUX O€30IaCHOI0 HCIOJb30BaHUS B

HOBC@HHGBHOﬁ KHU3HHU

11.17

11.18

[IpuBonuTh mnpuMepbl BKJIaJa POCCUHUCKUX U 3apyOEKHBIX YUYEHBIX-
(GU3UKOB B DPa3BUTHE HAYKU, B OOBSICHEHHE MPOLECCOB OKPY)KAIOLIETO

MHpa, B Pa3BUTHUC TCXHUKU U TEXHOJIOTHI

Hcnonp30BaTh TEOPETUUECKHE 3HAHHS MO (PH3HMKE B TIOBCEJHEBHOW KU3HU
st obecnieyeHus Oe€30MacHOCTH NpU  oOpallleHuu ¢ mnpudopamu u
TEXHUYECKUMHU YCTPOWCTBAMH, JJISi COXPAHEHUS 3/I0POBBS U COOIIOICHUS

HOPM 5KOJIOTHUYECKOT'O IMOBECACHHUS B Oprmammeﬁ cpeae

11.19

PaGorare B rpymnme C BBINOJHEHHEM pPa3IMYHBIX COLUAIBHBIX PpOJIEH,
IUIAHUPOBATh paboTy TIPYIIBI, PAMOHATBHO PACHPEAEIATh 00S3aHHOCTU U
IUIAHUPOBATh JEATECIIBHOCTh B HECTAHIAPTHBIX CUTYalUAX, aICKBAaTHO
OLICHMBATh BKJIAJ KaXJOr0 W3 YYaCTHUKOB TpyNNbl B pELICHUE

paccmaTprBaeMoi mpoOIeMbI




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon
pa3n
ejia

2.1

Kox npoBepsiemoro

3JIEMCEHTA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

OU3NKA 1 METOAbI HAYYHOI'O [IO3HAHU A

11

1.2

2.11

2.1.2

du3suka — Hayka o npupoje. Hayunbsie MeTo bl
IIO3HAHM  OKpyXkaromero  mupa.  Poub
HKCIEPUMEHTA U TEOPUU B MPOLIECCE MO3HAHUS

IPUPOIBI. DKCIIEPUMEHT B (PH3UKE

MogenupoBanne (U3HYECKUX SBICHUH U
npoueccoB. Hayunsle runoressl. duznueckue
3aKOHbI U TeOpuUU. ['paHULIBI TPUMEHUMOCTH
¢u3nueckrx 3aKoHOB. [IpUHIUIT COOTBETCTBUS.
Ponp u Mecto ¢usuku B (popmMHpOBaHUU
COBPEMEHHOM Hay4yHOM KapTHHBI MHpa, B

MPaKTUYECKON JeSTEILHOCTH IO IeH

MEXAHUKA

#i#HParttHKMIHEMATHUKA

Mexannueckoe aBuxeHHe. OTHOCUTEIBHOCTb
MEXAHUUYECKOTO JBHKeHusA. Cucrtema OTCUETa.
Tpaexropust

Ilepememienne, cCKOpocTh (CpenHss CKOPOCTS,
MTHOBEHHas CKOPOCTbH) U YCKOpPEHHE
MaTepualbHOM TOYKH, UX MPOEKIMH Ha OCH
CUCTEMBI KOOpJUHAT. Cnoxenue

NIEPEMELIEHUI U CI0KEHUE CKOPOCTEN

2.1.3

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MPAMOJIMHEITHOE JIBH>KEHUE. I'padpuxn
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH,
YCKOpEeHUs, nyTu u nepeMeneHus

MaTepHaHBHOﬁ TOYKHU OT BPCMCHU




14 CBoboaHOe majieHne. Y CKOpeHHue CBOOOTHOTO

HaacHUs

KpuBonuneiiHoe  aBuxeHue. PaBHOMepHOE
JBUOKEHUE MaTepHaIbHON TOYKHU 1o
2.15 OKPY’KHOCTU. YTJOBasi CKOpPOCTb, JIMHEWHAs
CKOPOCTb. [Tepuon u 4acToTa.

LIeHTpOCTPEMUTENBLHOE YCKOPEHUE

Texnuueckue YCTPOMCTBA: CIIUJIOMETD,
2.1.6 JIBIDKCHHE CHapsIOB, IICMHBIE W PEMEHHBIC
nepegauu
IIpakTrnueckue paboTHI. N3mepenue
MI'HOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOLLIEHUS MEXAY IMYyTSIMH, IPOHACHHBIMU
TEJIOM  3a  IOCIeNOBaTelIbHbIE  paBHbIC
2.1.7 IIPOMEKYTKH BPEMEHH IIPH PABHOYCKOPEHHOM
JBIDKEHUU C HAyaJlbHOW CKOPOCTHIO, paBHOM
Hymo. V3ydeHue nBUKEHUS 1IapuKa B BA3KOH
KUAKOCTH.  M3ydeHwe  ABMXKEHHS — Tena,

OpOILIEHHOTO TOPU30HTAIBHO

#HPartHIMHAMUKA

ITpunuun otHocurensHocTy [Nanuies. 1lepBeiii
2.2.1 3akoH HproToHa. MHepumanbHble CHCTEMBI

oTcuéra

959 Macca tena. Cwia. IlpuHuun cynepno3unuu

CHIJI

Bropoii 3akoH HproTOHa i1 MarepuaabHOR

TOYKM B MHEPLUUAIBHOM CHCTEME OTCUéTa
2.2 2.2.3 .

(UCO). Tpernit 3axkoH Hprotona musa

MaTCpHAJIbHBIX TOUCK

294 3aKOH BCEMHUPHOTO TATOoTeHUs. Cuia TAKECTH.
[TepBas kocMuyeckas ckopocTb. Bec Tena

2.2.5 Cuna ynpyroctu. 3akoH ['yka

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHHUs
2.2.6 CKOJBXKEHUS WU CWJa  TPEHHS  TOKOS.

Koadduiment tpenus. Cuna cOMpOTUBICHUS




IIpu ABUXKCHUHN TEJIa B )KUAKOCTHU HUJIM I'a3C

2.2.7

2.2.8

2.2.9

[ToctynarenpHOe M BpalaTeIbHOE JIBHYKEHUE
a0COIOTHO TBEPIOTO Tela

MOMEHT cujbl OTHOCHUTEIBHO OCH BpPALLEHUS.
IInevo cuiibl. YcinoBUs paBHOBECHS TBEPIOTO
tena B UCO

TexHudyeckue  yCTpOWCTBA:  IOAIUMITHUKH,

JABMKCHUEC NCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[Tpaktuyeckue paboTel. M3yueHue IBMKEHUS
Opycka IO HAaKJIOHHOW IUIOCKOCTH IIOJ
JeficTBUeM HECKOJIbKUX cuil. MccaenoBaHue
3aBHCUMOCTH CUJI YIPYTOCTH, BOZHUKAIOIINX B
nepopMupyeMoil  Ipy)KUHE U PE3MHOBOM
o0Opa3ue, OT BEIMYUMHBl HX JedopMaluu.
HccenenoBanue yciioBUd paBHOBECHUS TBEPAOTO

TCJIa, UMCIOILCTO OCh BpalliICHUSA

2.3

###HPari##3AKOHDBI COXPAHEHN A B MEXAHUKE

I/IMHYJ'IBC MaTepI/IaJIBHOﬁ TOYKH, CHUCTCMbI

2.3.1 MaTepuaibHbIX ToYeK. Mmmynasc cunbl u
M3MEHEHNE UMITyJIbCca Teja
2392 3akoH coxpaHeHus umnyiasca B HCO.
o PeakTuBHOE ABUXKEHUE
2.3.3 PabGota cunbl
2.34 Mo1HOCTb CHITBI
235 Kunerndeckas sHeprus MaTepualbHON TOYKH.
o Teopema 0 KHHETHYECKOW SHEPTUH
ITorenumansHas sHeprus. lloreHumanbHas
236 SHEPrus ynpyro 1eopMUPOBAHHOMN MPYKUHBI.
o [loreHunanbHast  SHeprus  Tena  BOIM3HU
MIOBEPXHOCTU 3€MJIN
IToTeHuManbHBIE W HENOTEHLMAJIbHBIE CHUJIBL.
237 CBsi3b  pabOThl HEMOTEHUUAIBHBIX CHI €

H3MEHEHHEM MEXaHHUYECKOM SHCPIruu CUCTCMBbI

TeJ. 3aKOH COXpPaHEHHS  MEXaHMYECKOH




SHEPTUU

2.3.8 Yrpyrue u Heynpyrue CTOJIKHOBEHHS
239 TexHHUYeCKHue yCTpOMCTBA: JABM)KCHHE PakKer,
- BOJOMET, KOIIEp, IPYKUHHBIN TUCTOJIET
[Ipaktuyeckne paboTel. V3ydeHue cCBsI3U
2310 CKOPOCTEM Tel MpU HEYOPYroM yjaape.

HccnenoBanue  CBsi3M  pabOTBI  CHJIBI €

H3MEHEHHEM MEXaHHMISCKOM OHEPIruu T€jia

MOJIEKYJIAPHAS ©®U3NKA U TEPMOAMHAMUKA

3.1

#i#Par###OCHOBBI MOJIEKVJIIPHO-KUHETUYECKOM TEOPUN

3.11

OcHOBHBIE MIOJIOKECHHS MOJIEKYJISIPHO-
KUHETUYECKOU TEOPUH. BpoyHoBckoe
newkenue. uddysusa. Xapakrep ABIKEHHUS U

BSaHMOHeﬁCTBHH HaCTull B€IICCTBA

3.1.2

Mogenu cTpoeHHs Tra30B, KHIKOCTEH U
TBEPABIX TEJ U 00BSICHEHUE CBOMCTB BEIIECTBA

Ha OCHOBE 3THUX MOJelei

3.1.3

3.14

Macca wmonekyn. KomnnuectBo —BemiecTsa.
[TocrosinHast ABoraapo
TemmmoBoe paBHOBecue. Temmeparypa u €€

usmepenue. lllkana remneparyp Llenbcus

3.15

3.1.6

3.1.7

Mopenb HAealbHOro  rasa. OcHoBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETHUECKON

TEOPHH UICaTHHOTO Ta3a
AOcomoTHas TemrepaTypa Kak Mepa cpeaHeit
KUHETHYECKOW SHEPrMH TEIUIOBOTO JIBUKECHUS
yacrtur raza. [llkamna remneparyp Kensuna

Vpasuenue Knaneiipona — MenaeneeBa. 3aKoH

JlanbTOoHa

3.1.8

I'a30BBIC 3aKOHEI. I/I301'IpOI_ICCCBI B WJICAaJIbHOM
ra3€¢ € IOCTOSAHHBIM KOJIHMYECCTBOM BCIICCTBA:

u30TepMa, U30X0pa, H300apa

3.1.9

Texnuueckue YCTpOMCTBA: TEPMOMETD,

O6apomeTp




3.2

3.1.10

321

3.2.2

[TpakTuueckue paboTel. M3MepeHue wmacchl
BO3JlyXa B KJIACCHOM KomHare. MccnenoBanue
3aBUCUMOCTH MEXAy IapaMeTpamMH COCTOSHUS

Pa3peKEHHOTO Ta3a

OCHOBbI TEPMOJAMMHAMUKHU

TepmonuHamuueckas cucreMa. BHyTpeHHsS
DHEPrusi TEPMOJUHAMMYECKOHM CHCTEMBI U

CII0COOBI €€ N3MEHEHUS

KonuuectBo Temnorsl U pabora. BHyTpeHHss

OHCPIrusa OJHOATOMHOI'O HACAJIBHOI'O I'a3a

3.23

Buael Temnonepenaun:  TEMJIONPOBOIHOCTD,
KOHBEKIMA, H3JIy4YyeHHE. TermIo€MKOCTh Tena.
YnaenpHas TemJIoEMKOCTh BellecTBa. Pacuér

KOJIMYCCTBA TCIUIOTHI ITPU TCILIOIICpEaAadC

3.2.4

3.25

3.2.6

[lepBbiii 3aK0H TepMoaAUHAMUKH. [IpuMeHeHMe
150):100) 3aKOHa TEPMOJUHAMUKU K
u3onpoueccaM. ['paduueckas HMHTeprpeTarus

paboThI Ta3a

TeroBble MamuHbl. [IpuHUOKMNBL  AEHCTBUS
TeIUI0BbIX MaiuH. [Ipeobpa3zoBanus sHEPTUH B
TEIJIOBBIX MalInHax. Kosdpdunument
none3Horo neictBus (ganee — KI1J) TeroBoit

Mammsbl. Hukin Kapao u ero K11/

Bropoii 3aKOH TEPMOJTMHAMUKH.
HeoOpatumocTs  mporeccoB B MpPUPO/IE.
TenioBnie JIBUTATEN. OKOJIOTHYECKHE

Hp06HCMBI TCIINIOSHCPTCTUKHA

3.2.7

Texnuueckue YCTPOMCTBA: JIBUraTelb
BHYTPEHHETO Cropasnus, OBITOBOM

XOJIOOUJIbHUK, KOHIAUIITUOHCD

3.2.8

[TpakTuueckue paboTel. M3mMepeHue yaenpbHOM

TEIUIOEMKOCTH

3.3

AT'PEI'ATHBIE COCTOAHUMA BEHHIECBA. ®A30BbIE I[TEPEXO/IbI

3.3.1

[TapooOpazoBanue u kKoHAeHcanus. VcnapeHue




u KUIICHUE. VY nenbHas TerIoTa
napooOpa3oBaHusl. 3aBUCHMOCTb TEMIIEPATYPhI

KUIICHUS OT JaBJICHHUA

AOComIoTHAsS ¥ OTHOCUTENIbHAs BJIAXKHOCTH

332 BO3Ayxa. HachlleHHBIN nap
Tsépnoe Teno. Kpucramnnueckue u amopgHbie
333 Tena. AHM30TPONHUS CBOWCTB KPHUCTAJUIOB.
o Kunkue KPUCTAJLJIBL. CoBpemeHHbIE
MaTepuabl
. [InaBieHne u KpucCTaUIM3AIMsSA. Y IelbHAs
o terutoTa iaBneHus. Cyomumanus
3.35 YpaBHEeHHE TEIUIOBOTO OanaHca
TexHuyecKkue yCTPOWCTBA: TUTPOMETP U
336 IICUXPOMETP, KaJIOpUMETD, TEXHOIOTUHU
o MOJIy4YEHHUsI COBPEMEHHBIX MaTepuajioB, B TOM
YyHclie HAHOMaTEPHUaJIOB, U HAHOTEXHOJIOTUU
IIpakTrnueckue paboTHI. N3smepenne
3.3.7
BIIQ)KHOCTH BO3/1yXa
4 SJIEKTPOAMMHAMUKA
OJIEKTPOCTATUKA
411 OnekTpu3anus Ten. JIIEeKTpU4ecKuil 3apsz. /[[sa
o BUA DJIEKTPUUYECKUX 3apsiI0B
[IpoBoHMKH, JTURJIEKTPUKU u
4.1.2
[OJIYyIPOBOIHUKHA
4.1.3 3aKOH COXpaHEHHS JIEKTPUUYECKOTro 3apsiia
4.1.4 B3aunmoneiictue 3apsaoB. 3akoH Kynona
4.1 DIIEKTpHYECKOE oJIe. HanpsixénnocTs
ALE AIIEKTPUYECKOTO oJIsl. [punImn
o CYNEPIO3ULIHAH. JInaun HANPSKEHHOCTH
AIIEKTPUYECKOTO MOJIS
416 PabGota cunm  3NEKTPOCTATUYECKOTO  IMOJIS.
o ITorennuain. PasHocTh MOTEHIINAIOB
417 HpOBOI[HI/IKI/I U OUSJICKTPUKU B IMMOCTOSAHHOM

anekTpuyeckoM — mone.  Jlunnektpuyeckas




IMPOHUIIACMOCTDb

DNEKTPOEMKOCT. Konpaencarop.
4.1.8 ONeKTpOEMKOCTh  IUIOCKOTO  KOHJAEHCATOopa.
DHeprus 3apsHKEHHOT0 KOHIEHCATOpa
TexHHuecKkne  YCTpPOMCTBA:  DJIEKTPOCKOIL,
419 AIIEKTPOMETpP, BJIEKTPOCTATHYECKasl 3allluTa,
o 3a3eMJIEHHE 3JIEKTPONpPHOOPOB, KOHJEHCATOP,
KCEPOKC, CTPYHUHBIN IIPUHTED
4110 IIpakTrueckue paboTHI. N3mepenue

BHCKTPOéMKOCTI/I KOHJACHCATOpa

4.2

IIOCTOSHHBIN SJIEKTPUYECKUN TOK. TOKU B PA3JIMYHBIX

CPEJIAX

VYcnosus CYHICCTBOBAHUA IIOCTOAHHOI'O

421 aneKkTpuyeckoro Toka. Mcrounuku toka. Cuna
Toka. [locTosiHHBIN TOK
422 Hanpsokenune. 3akon Oma 1 ydacTka Lienu
423 DNEeKTpUYEeCKoe CONPOTHBIEHHE. Y eIbHOe
o COIIPOTHUBJICHUE BEIECTBA
494 [TocnenoBarenbHOE, napaiensHoe,
o CMEIIaHHOE COeIMHEHHE IPOBOTHUKOB
Pabota snekrpuueckoro Toka. 3akoH J[xoyms
4.2.5
— Jlenna
4.2.6 MOIIHOCTB JEKTPUUYECKOTO TOKA
anekTpoaBrkymas cuwia (manee — JJIC) u
427 BHYTPEHHEE CONPOTHBIICHHE MCTOYHHKA TOKA.
o 3akon Oma s TOMHOW  (3aMKHYTOM)
aneKkTprdecKoit rer. KopoTkoe 3amMbpIkaHue
DJeKTpOoHHAs MIPOBOJIMMOCTh TBEPIBIX
428 METaJUIOB.  3aBUCUMOCTb  COINPOTHUBIICHUS
o METaJUIOB oT TEMIIepaTypHbI.
CBepxnpoBOANMOCTb
429 OnekTpuueckuii TOKk B BakyyMme. CBoiicTBa
o AIIEKTPOHHBIX ITyYKOB
4.2.10 [TomympoBomauku. CoOCTBEHHAS U PUMECHAS




MPOBOJUMOCTD TMOJYNPOBOJAHUKOB. CBOMCTBa

p-n nepexoaa. [TomynpoBogHUKOBEIE TPUOOPHI

DNEKTpUYeCKHid  TOK B DJIEKTPOJHUTAX.
4,211 DIIeKTPOTUTHIECKAs JIUCCOLIALINA.

DIIEKTPOIU3

DNIeKTPUUECKUI TOK B rasax.
4212 CaMOCTOSTEIIBLHEIM W HECAMOCTOATEILHBIN
paspsana. Paznuunble TUIBI CaMOCTOSITEIBHOTO

pazpsana. Momnnus. [1nazma

TexHauueckue YCTPOMCTBA: amrepmerp,
BOJITMETP,  PEOCTaT, HMCTOYHWKH  TOKa,
9JIEKTPOHArPEBaTEIIbHBIC puoOpHI,
4.2.13 AJIEKTPOOCBETUTENLHBIE MPUOOPHI, TEPMOMETP
COIIPOTHUBJICHUS, BaKyyMHBIH JTHO]I,
TEPMHCTOPHI u ($OTOPE3UCTOPHI,

HOJ'IyrIpOBOI[HI/IKOBHﬁ Auoa, ralbBaHHUKa

IIpakTrnueckue paboThlI. N3yuenune
CMEIIaHHOTO COeIMHEHHSI PE3UCTOPOB.

4.2.14 U3smepenne DJIC uctouyHuka TOKa U €ro
BHYTpEHHEro conpotusieHus. HabmroneHnue

AIEKTPOIIH3a

11 KIIACC

Kon

pasne
Ja

Koanposepsiemoro

IIpoBepsiemMble 3J1€eMEHTHI COAEPKAHUS
3JIeMeHTa

4

OJIEKTPOAMMHAMUKA

4.3

MAT'HUTHOE ITIOJIE. SJIEKTPOMAT'HUTHA S MHAYKINA

IlocrossHHBIE MarHuThel. B3aumonaeilctBue

43.1
MOCTOSIHHBIX MarHUTOB

MaruutHoe mone. BekTop MarHuTHOMU

132 WHIYKIUU. [Ipunuun  cyneprno3uiuu.
o Jluanm marauTHOM uWHAyknuu. KaptunHa

JIMHUHU MAarHUTHOH WHAYKLIUU HOJIs




IOCTOSAHHBIX MaroHuToB

MaruutHoe mMoJie MPOBOJHHUKA C TOKOM.
Kaptuna nuHuii monst IJIMHHOTO MPSIMOTO

IIPpOBOAHHMKA W 3aMKHYTOI'O KOJBLEBOI'O

433 MPOBOJIHUKA, KATYIIKK C TOKOM. OmbIT
Opcrena. B3aumojelicTBue NPOBOJIHUKOB C
TOKOM
4.3.4 Cuna Amriepa, e€ MOJyJib M HalpaBJICHHUE
Cuna JlopeHniia, e€ Mony/Ib U HalpaBJlIEHUE.
JIBi>keHHe  3apsHKEHHOM  YacTUIBI B
435 OJHOPOJHOM MAarHMTHOM mHoje. PaGora
cuiibl JIopeHiia
4.3.6 SIBneHne 3NeKTPOMarHUTHOM MHIYKIUU
4.3.7 [ToTok BeKTOpa MArHUTHON MHIYKLIIHMHU
OJ1C umHaykuuu. 3aKOH 3JIEKTPOMAarHUTHOU
438 unaykuuu Papanes
BuxpeBoe oanekrpuueckoe none. OIJ(C
WHIYKIIMA B TIPOBOJHHUKE, JBHXKYIIEMCS
439 MOCTYINATENbHO B OAHOPOJHOM MarHUTHOM
oJjie
4.3.10 [TpaBuno Jlenma
NHnykTUBHOCTB. SIBI€HUME CaMOMHAYKIWH.
43.11
O/1C camouHIyKIIMU
DHeprusi MarHUTHOTO TIOJNs KATYIIKA C
4.3.12
TOKOM
4.3.13 OJEKTpOMAarHUTHOE I10JIe
TexHuueckue  yCTPOWCTBA:  IOCTOSIHHBIE
MarHuTHI, AJIEKTPOMATrHUTHI,
43.14
AIIEKTPOBUTATElb, YCKOPHUTENH
AJIEMEHTAPHBIX YaCTHUIl, MHAYKIIMOHHAS TT€Yh
[TpakTuueckue paboTHL. Nzyuenune
4315 MarHUTHOTO TIOJISI KATYIIKM C TOKOM.

HUccnenoBanue  OEWCTBUS  IOCTOSHHOIO

MarHura Ha pamKy ¢ TokoM. MccienoBanue




SABJICHUSA BHCKTpOMaFHHTHOﬁ HHAYKIOUH

KOJIEBAHUMA 11 BOJIHBI

5.1

MEXAHUYECKHUE U SJIEKTPOMATI'HUTHBIE KOJIEGAHMA

5.11

5.12

KoneobarensHas cucrema. CBo0OogubIe
konebOanus. ['apMoHMYeckue KoyieOaHUs.
[leprion, wacrora, ammumatyna u  ¢asa

KoJiebanuit

IIpyxuHHBI MasTHUK. MartemaTuyeckun

MasiTHHK

513

5.14

VYpaBHEeHHE TapMOHMYECKHX KOJCOAHMII.
Kunematunueckoe u JTUHAMHUYECKOE

OIUCAaHME KOJIEOATEIBHOTO IBIKEHUSA

[IpeBparnienue sHEpPruu Npy rapMOHUYECKUX
KosneOaHusax. CBsi3p aMIUTUTYAbl KOJIeOaHU
WUCXOJHOM BEIUYHMHBI C  aMIUTUTYJaMU

KoJIeOaHUH €€ CKOPOCTH M YCKOPEHUs

5.15

5.16

Konebarenbupiif  koHTyp.  CBOOOJHBIE
AIIEKTPOMArHUTHBIE KOJIeOaHuUs B
uaealbHOM  KoJeOaTeNIbHOM  KOHTYpeE.
AHaOTHsT  MEXIy MEXaHWYeCKHUMH U
AJIEKTPOMAarHUTHBIMU KOJICOAHUSIMHU.

®opmyna Tomcona

3aKkoH COXpAaHCHUS ODOHEPTUU B HACAIIBHOM

KoJiIe0aTeIbHOM KOHTYpPC

5.1.7

BbIHy)XI€HHbIE MEXaHWYeCKHe KoJieOaHusl.
Pesonanc. Pe3onanchas KpHuBasl.
BI)IHY)K)IGHHBIG OJICKTPOMAardiuTHBIC

KOJIEOaHUS.

5.18

5.1.9

IlepemeHHbII TOK. CuHyconganbHbII
IIEPEMEHHBIN TOK.

MontHocTb MIEPEMEHHOTO TOKA.
AMIIIUTYAHOE W JIEHCTBYIOIIEE 3HAUEHUE

CHJIBI TOKA WU HAITPSXKCHUA

5.1.10

Tpancdopmarop. IlponsBonactBo, mepemaya




5.2

U TOTpebsieHne >JIEKTPUUECKON HSHEpruu.
DKOJIOTUYECKUE PHUCKU TIPHU IMPOU3BOJICTBE
AIEKTPUYECKON SHEPIrUu. Kynberypa
MCII0JIb30BaHUs 3IEKTPOIHEPTUU B

HOBCGI[HCBHOﬁ KHU3HHU

TexHuveckne ycTpomncTBa: ceiicmorpad,

5.1.11 ANEKTPUUECKUI 3BOHOK, JUHUU
aJIeKTponepeaay
[Mpaktuyeckue  pabotel.  MccnenoBanue
3aBUCMMOCTH T€pUoJa MajbIX KoOJeOaHUi
5110 rpy3a Ha HUTH OT JJIMHBI HUTH U MAacChl

rpy3a. MccienoBanue MmepeMEHHOIO TOKa B
HeMH M3 TOCIEAOBATEILHO COCTUHEHHBIX

KOHJIEHCATOpa, KaTyLIKU U PE3UCTopa

MEXAHUYECKUE U 3JIEKTPOMAI'HUTHBIE BOJIHbI

521

5.2.2

Mexanuueckue BOJTHBI, yCIIOBUS
pacnpoctpanenusi.  Ilepuwoa.  CxopocTb
pacrpoCcTpaHeHHss W JUIMHA  BOJIHBI.

HonepeqHI)Ie H IPOJO0JIbHBIC BOJIHEBI

###Par### Wurtepdepenuus u qudpaxus

MEXaHUYCCKHUX BOJIH

523

524

3Byk. CkopocTe 3Byka. I'pOMKOCTH 3ByKa.

BricoTa Tona. TemOp 3ByKa

DJIEKTPOMAarHuTHHIE BOJIHEL. VYcnoBus
W3JTyYEHUS] AJIEKTPOMATrHUTHBIX BOJIH.
B3anmHas opuenranus Bektopos E, B u v B

BHCKTPOMaFHHTHOﬁ BOJIHC B BAKyyM€

5.25

CaoiicTBa 3JIEKTPOMArHUTHBIX BOJIH:
OTpaXXCHHE, TPEIOMIICHUE, TOIIPH3aLus,
mudpakuus, wuHTepdepenuus. CkopocTb

SJICKTPOMArduTHBIX BOJIH

5.2.6

[Ixana JIEKTPOMAarHUTHBIX BOJIH.
IIpuMeHEeHHE DIEKTPOMAarHUTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

HpI/IHLII/IHI:I PaguoCBA3N U TCICBUICHHA.




5.3

5.2.8

5.3.1

Pagnomokaryst. DJIEKTPOMArHuTHOE
3arpsi3HEHUE OKPYKAIOLIEH CpeIbl

TexHudyeckue yCTPOWCTBA: MY3bIKaJIbHBIC
UHCTPYMEHTHI, yJIBTPa3ByKOBas
JMarHOCTHKA B TEXHUKE U MEIULIMHE, pajap,
paiMONpPUEMHHUK,  TEJIEBU30p,  AHTEHHA,

tenepon, CBU-neup
OIITUKA

IIpssMonMHEHOE pacpOCTpaHEHNUE CBETA B

olHOpOIHOM cpene. JIyd cBeTa

5.3.2

533

5.34

OTpaxkeHHe CBe€Ta. 3aKOHbl OTpaKEHUS
cBera. [loctpoenne M300pakeHUid B TUIOCKOM
3epKasie

[Ipenomnienne cBera. 3akOHBI  MPETOMIICHUS
CBeTa. AOCOTIOTHBIH IoKa3aTellb
MIPETIOMIICHUS

[TomHoe BHYTpeHHEe oTpaxenue. [IpenenbHblii

YT'OJI MMOJIHOT'O BHYTPCHHETO OTPAKCHUSA

5.3.5

5.3.6

Hucnepcus ceera. CinoxHbIN cocTaB 6e10ro

ceerta. [IBer

Cobuparoriue U pacCeMBAIONINE JIUH3BI.
Tonkass nuH3a. DOKyCHOE paccTOsiHHE U
OIITHYECKas CHhJia TOHKOM JINH3HBI.
[Toctpoenue n300pakeHU B COOMPAOIINX
U paccenBaronux auH3ax. opmyna TOHKOU

JINH3EI. YBCJII/I‘{CHI/IC, JlaBa€MO€ JTUH30M

5.3.7

[Ipenensl NMpUMEHUMOCTH TE€OMETPHUUYECKOU

OIITUKHU

5.3.8

Wutepdepentuss  cBera.  KorepeHTHBIE
HCTOYHHKH. YcmoBus HaOIIOIEHUS
MaKCHUMYMOB 31 MUHUMYMOB B
UHTEP(PEPEHIIMOHHON KapTHHE OT JBYX

CI/IH(1)213HI:IX KOTCpCHTHBIX UCTOYHUKOB

5.3.9

Judpakuus CBETAa. Judpakumonnas




peméTka. YcioBue HAOMIONEHUS TJIaBHBIX
MaKCHMYyMOB npu NaJeHUH
MOHOXPOMaTHYECKOT O cBeTa Ha
TU(PPAKIUOHHYIO PEIETKY

5.3.10 [Tonstpusanus ceera

TexHudyeckue yCTpOWCTBA: OYKM, JIyIa,

doroanmnapar, MNPOESKIUOHHBII  ammapar,

>341 MHKPOCKOII, TEJIECKOI, BOJOKOHHAs ONTHUKA,
TudpaKMoHHAs PEeIIETKa, TOISIPOU]
[IpakTnueckue paboTHI. H3mepenne

£ 312 nokasaresst npenomsieHus. Mccnenosanue

CBOMCTB n300paxeHu B JIMH3aX.

Hab6nronenue aucnepcuu ceeta

BJIEMEHTBI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

I'paHunpl  NPUMEHUMOCTH  KJIACCHUYECKOU
MEXaHUKH. ITocTynartel TEOPUHU
6.1 OTHOCHUTEJIBHOCTU: UHBAPUAHTHOCTb MOZYJIS
CKOPOCTM CB€Ta B BaKyyme, IPUHLHII

OTHOCUTEJILHOCTA DHUHIIITEHHA

OTHOCHUTEIBLHOCTh OOTHOBPEMCHHOCTH.

6.2
3aMensieHre BpEMEHU M COKPAICHUE JTTHHbI

6.3 DHeprusi U UMITYJIbC CBOOOTHOM YaCTHUIIbI

CBsi3p Macchl C JHEPruel M HMIYJIbCOM
6.4 CBOOOJHOW  YacTHLIbl. OHEprus MOKOsS

CcBOOOTHOM YaCTHIIBI

KBAHTOBAS ®U3MKA

7.1

BJIEMEHTEI KBAHTOBOI OIITUKH

®otonsl. ®opmyna Ilnanka cBa3u sHEprun
711 dboToHa ¢ ero yacTtoToi. OHeprus H

UMITYNbC (OTOHA

OtkpeiTie U uccienoBanue (Gporodddexra.
7.1.2 OTMBITH AlT. CroxeToBa. 3aKOHEI

dororddekra

7.1.3 VYpaBHenue DiiHmTelHa 1151 HoTOdIPdeKTa.




«KpacHas rpanuna» ¢potodaddexra

7.1.4

Jasnenue cBera. OnbiTel [1.H. JIeOGenena

7.15

XUMHAYECKOE IEUCTBUE CBETA

7.1.6

TexHuveckne ycTponcTBa: (HOTOIIEMEHT,
¢doronaTuuk, COJIHEYHAS Oarapes,

CBETOIUO]T

7.2

7.3

CTPOEHME ATOMA

7.2.1

7.2.2

7.2.3

Mopens aroma Tomcona. OObITEI
Pezepdopaa mo uccieqoBaHuio CTPOCHUS

aTroma. HnaHeTapHaa MOJCIb aTOMa

[Toctynatet bopa. H3znyuenue u
norjouieHrue GOTOHOB MpPH MEPEXOe aTomMa
C OZHOT'O YpOBHsI SHEPTUHU HA APyrou. Buasl
crekTpoB. CHEKTp ypOBHEH 3HEpruu aromMa
BOZOpOAA

BonnoBeie cBoicTBa wactuu. BosHBL n1e
bponns. KopnyckynsapHo-BOIHOBOMI
nyanu3Mm.  Jludpakius  SIEKTPOHOB  Ha

Kpucrajuiax

7.24

7.2.5

7.2.6

7.3.1

CrioHTaHHOE W BBIHYXJIECHHOE H3JIy4YCHHE.
YerpoiicTBO ¥ mpuHIUI paboTHI Jiazepa
TexHUYeCcKne YCTPOMCTBA: CIEKTPAIbHBINA
aHayn3 (CIEKTPOCKOIl), Jia3ep, KBAHTOBBIN
KOMIIBIOTED
[Ipaktnyeckue  pabotsl.  Habmromenue
JIMHENYaToro CreKkTpa

ATOMHOE A1PO
Metonel  HaOMIOAEHUS U pErucTpaluu

SJICMCHTAPHBIX YaCTHUIL]

7.3.2

OtkpeiTHEe  paauoOaKTUBHOCTH.  OIBITHI
Pesepdopna mo ompeneneHuio  cocrasa
panuoakTuBHOro  u3nydeHus.  CBolicTBa
anb(a-, Oera-, ramMmma-u3NydeHus. BrusHue

PaaAnOaKTUBHOCTH HaA JXUBBIC OPraHNU3MbI




7.3.3

7.3.4

7.3.5

OTKpBITHE MPOTOHA u HEUTpOHA.
Hyxnonnass mozens siapa ['eiizenOepra —
NBanenko. 3apsig sapa. MaccoBoe 4HCIIO
sanapa. 3oTonsl

Anbda-pacna. DNEeKTPOHHBIH u
MO3UTPOHHBIN OeTa-pacma. I'amma-
U3JIy4eHHe. 3aKOH PaJM0aKTUBHOIO pacnaaa
DHeprusi CBsI3U HYKJIOHOB B siipe. SnepHble

cuibl. Jledekt Maccel sapa

7.3.6

Snepuble peakuuu. [lenenue u CHHTE3 sSep

7.3.7

Snepublii peaktop. TepMoOsIEpHBII CHHTES.
[IpobnemMbl ¥  TEPCHEKTHBBI  SACPHOMN
SHEPreTUKU.  OKOJOTMYECKHE  aCIEKThI

SAJIEPHON YPHEPTETUKH

7.3.8

DJeMeHTapHble YaCTULBL. OTtkpbiTHE
II03UTPOHA. DyHIaMEHTAJIbHBIE

B3aUMOJEUCTBHUI

7.3.9

TexHuyeckue  yCTpoMCTBAa:  JO3UMETD,
kamepa BunbcoHa, sAIEpHBIM  peakTop,

aroMHas bomOa

7.3.10

8.1

[Tpaktuyeckue  pabotbl.  MccnenoBanue

TPEKOB YacTHI] (110 TOTOBBIM (oTorpadusim)

OJIEMEHTHBI ACTPOOU3NKU

Bun 3B&3mHoro Heba. Co3Be3ams, spKHE

3Bé3,£[BI, IJIaHCThI, UX BUIUMOC JIBUKCHUC

8.2

Comueunass cucreMa. IlmaHeTsl 3€EMHOU
rpynmnbl. [I1aHEeTBI-TUTaHThl U UX CIIYTHHUKH,
KapJ'II/IKOBI)Ie IIJIAHCTHI. MaJ'H)Ie TCJIa

COHEYHOU CUCTEMBI

8.3

Connne, ¢ortochepa u  armocdepa.

ConHeyHast akTUBHOCTD

8.4

Ucrounuk sHeprun CosiHIIA U 3BE3NT

8.5

3BE31bI, MX OCHOBHBIE XapaKTEPHUCTUKU:

Macca, CBETUMOCTb, PaJycC, TeMIIeparypa, ux




B3aMMOCBs3b. JlMarpamma «CHEKTpaJIbHBINA
KJIacC — CBETUMOCTb». 3BE3IBI IJIABHOM
IOCJIEN0BATEILHOCTH. 3aBUCUMOCTE «Macca —
CBETUMOCTD TS 3BE3 ] TJIaBHOM

OCICA0BATCIIBHOCTU

8.6

8.7

Buyrpennee crpoenue 3BE3n. CoBpeMEHHBIC
NPEJACTaBICHUS O  TMPOUCXOKICHUH U
sBomouu ComnHila ¥ 3BE3A. DTambl >KU3HU

3BE3]T

Mneunsii  Ilyte — mHama [amakrtuka.
CrnupainbHas CTpYKTypa ["anaktukw,
pacnpeneneHue 3BE31, Ta3a M IbBUIN.
ITonoxxenne wu  gBwkenune CoiaHua B
lanmaktuke. Ilnockas wu  chepudeckas

MoJCUCTEeMEbI ['aTakTuKu

8.8

8.9

Tumnel  ranakTHK. PaguoranaktTuku u

KBazapel. YEpHBIE ABIPHI B SIpax raJaKTHK

Bcenennas. Paciimpenne Beenennoil. 3akoH
Xabb6na. Pasberanue ramaktuk. Bospact u
paguyc Bcenennoi, Tteopus bombiioro
B3pbIBA. Mogenb «ropsueii BceneHHON».

PenuktoBoe HU3JTy4YCHUC

8.10

MacuirabHast CTPYKTypa Bcenennoi.
Mertaranaktuka. Hepeménnsle mnpobiemMsl

ACTPOHOMHUU
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CII6.: OO0 «Bukropus mioc», 2014. — 96 c.
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET

1. http://nsportal.ru - corranbHast ceTh pabOTHUKOB 0Opa30BaHHSI.

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

3. http://festival.1september.ru/articles/ - hecruBanp nenarormueckux naei «OTKPBHITHIH YPOK».
4. http://www.fizika.ru/ - caiit mist yaureneit pU3MKH U UX YICHUKOB.

5. http://lwww.physics.ru/ - marepuasbl o Gpusuke.

6. www . ege .edu.ru - uadopmanronHsiii mopran EI'D.

7. http :// school - collection . edu . ru / - egunas komekius [IIOPoB



		2025-09-08T09:29:21+0500
	Бузмакова Любовь Григорьевна
	Я являюсь автором этого документа




