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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamMmMa cocTaBjieHa Ha OCHOBE:

1.®enepanbHOrO rocyAapCTBEHHOTO 00Pa30BaTEIbHOTO CTaHAapTa CPETHETO
obmero ob6pazoBanusi (Ilpukaz3 MunucTepcTBa mnpocBelieHus PO oT
17.05.2012 No413 « OO0 yrBepxkaenun I'OC COO» ¢ u3meH.)

2.0OcHOBHOM 00pa30BaTeIbHON MPOrpPaMMbl CPEAHETO OOIIEro 00pa30BaHUS
MAOY Aobarckas COIII Ne 1, mpoTokoJ MeIarorudyeckoro coBeTa oOT
30.08.2023 r. Ne 18, ¢ u3meH.

3.Ilpukaza MunnpocBemenus Poccun ot 22.06.2026 Ne 436 «OO0
yTBEpXKJEeHUU (enepanbHOro TmepeyHss Y4yeOHUKOB, JOMYHICHHBIX K
UCIIOJIb30BAHUIO MIPU peaATTU3aIMU UMEIOIIUX FOCYJaPCTBEHHYIO aKKPEIUTAIUIO
00pa3oBaTEIbHBIX MpPOrpaMM HayajJbHOTO OOIIEro, OCHOBHOIO OOIIEro,
cpeaHero oOmero oOpa3oBaHUsl  OpraHU3alUsIMU,  OCYIIECTBISIONIUMU
00pa3oBaTEIbHYIO0 JIESITEIBHOCTh, W YCTAHOBIICHHM TMPEACIBHOTO CpOKa
HCTIOJIb30BaHUS MCKJIIOYEHHBIX YYCOHUKOB U pa3paOOTaHHBIX B KOMILIEKTE C
HAMHU y4eOHBIX OCOOUI»

4.Yuebnoro miana MAOY Abarckas COII Ne 1 na 2026 — 2027 yueOHbIit
roJ.
5.@enepanbHON  paboueld mporpaMmbl MO  y4yeOHOMY Tmipeamety «Dusukar
(6azoBbIii ypoBeHb) it 10-11 knaccoB oOpa3oBaTeIbHBIX OpraHU3ALMMA

[TporpamMMa 1o ¢u3uke 0a30BOro YpoBHS Ha YpPOBHE CPEAHETO OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE TMOJOKEHUW W TpeOOBaHUU K pe3yibTaTam
OCBOEHHMSI OCHOBHOH 00pa3oBaTeNbHOU Mporpammsl, npeacTtaBieHHbIx B OI'OC
COQO, a Taxxke c yuéroMm ¢enepalbHON pabouyeil MmporpaMMbl BOCIHUTAHHS U
KOHIENINKM TpenofaBaHus yueOHoro npeamera «®dusuka» B oOpa3zoBaTelbHBIX
OpraHu3ausax Poccuiickon denepanuu, peATU3YIOLINX OCHOBHBIE
o0Opa3oBaTeIbHbIE TPOrPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (opMUpPOBaHHE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcsa 10—11 kiaccoB npu 00yueHun
ux Qu3uke Ha 6a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-IEATEIHHOCTHOTO MOAXO0/A.
[Iporpamma o ¢usuke coorBercTBYyeT TpedoBanusiM OI'OC COO k miiaHUpyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yibTaTaM OOyUEHHs], a TAKKe
YUUTHIBAET HEOOXOJUMOCTh pealh3aliil MEXIPEIMETHbIX CBs3el (U3UKU C
€CTECTBEHHO-HAYYHBIMHU yUYE€OHBIMU IpeIMeTaMu. B Hell onpenensitoTcsi OCHOBHbIE
1eM U3y4eHus (GU3UKHA Ha YPOBHE CPEAHETO 00IIero oopa3oBaHus, MIaHUPYEMbIE
pe3ynpTaThl OCBOCHHA Kypca (PHU3UKU: JMYHOCTHBIE, METaIllpeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3rke BKIIOYAET:



e TUIAHUPYEMBIEC PE3yIbTaThl OCBOEHUS Kypca (u3uKu Ha 0a30BOM YpOBHE, B
TOM YHCJIE IPEIMETHBIE PE3YJIBTATHI IO F0J1aM 00yUYEHUS;

e cojzepkaHue yuebHoro npeamera «Pusrka» 1o rojgam o0ydeHusl.

dusnka Kak Hayka O HamOojee OOLIMX 3aKOHaX HIPHUPOJbI, BHICTyHas B
KayecTBe y4eOHOTo MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBINH Kypce (U3UKH — CHCTEMOOOpa3yoIuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBKY (DHU3HUECKUE 3aKOHBI
JekaT B OCHOBE IIPOLECCOB M SBJICHUN, H3y4aeMbIX XHUMHEH, OHUOIOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
OpUMEHEHUE (U3NYECKUX 3HAHUM  ONpenenseT Xapakrep U pa3BUTHE
pa3HOO0Opa3HbIX TEXHOJOTHUM B c(hepe IHEPTEeTUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJIYYEHHUs] HOBBIX MAaTEPHAJIOB C 33JlaHHBIMU CBOMCTBaMU U Apyrux. M3ydenue
(U3MKN BHOCUT OCHOBHOM BKJIaJ B (pOpMHpPOBaHHE €CTECTBEHHO-HAYYHOU KapTHHbI
Mupa oOywaromuxcs, B (OpMHpOBAaHHME YMEHUN HPUMEHSTh HAYYHBIH METOJ
MO3HAHUS [IPU BBINIOJHEHUN UMHU YYE€OHBIX UCCIEIOBAaHUM.

B ocHOBY Kypca (pu3uku 411 ypoBHS CpEAHET0 00111ero 00pa30BaHUsI IOJIOKEH
pPSA UIEH, KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHLHUIIBI €r0 OCTPOEHHUS.

Hoes yenocmnocmu. B coOTBETCTBUM C HEW KypcC SBISIETCS JIOTUYECKH
3aBEpUIEHHBIM, OH COAEPIKUT MaTepuajl U3 BCEX pa3JlienoB (M3UKH, BKIIIOUAET Kak
BOIPOCHI KJITACCUYECKO, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoes cenepanuszayuu. B COOTBETCTBUM € HEW MaTepuan Kypca (pu3uku
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMUpOBaHUE MPENCTABICHUM O CTPYKTYpPHBIX YPOBHSIX MaTe€puH, BEIIECTBE U
ToJIe.

Hoes eymanumapuzayuu. E€ peanuzauus NpeanosiaraeéT HCIOJIb30BAHKUE
I'YMaHUTAPHOTO TOTEHIMAIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
(bU3MKH ¢ pa3BUTHEM OOILECTBA, a TAKXKE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU
¥ DKOJIOTUYECKUMH MPOoOIeMaMH.

Hoes npuxnaonou nanpaenennocmu. Kypce busuku nmpemnoiaraet 3HakoMCTBO
C LIMPOKUM KPYTrOM TEXHUYECKUX M TEXHOJIOTMUECKHX MPUIOKEHUN H3yUYEeHHBIX
TEOPUN U 3aKOHOB.

Hoes sxonocuzayuu peanus3yeTcs NOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJEpKaHUsl, TMOCBSIMIEHHBIX DKOJOTMYECKUM TMpoOJeMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTHM, a Takke O0CYyX IACHHS
Ipo0JieM PallMOHAIIBHOTO IPUPOOIIOIb30BAHMS U HKOJIOTHYECKO 0€3011aCHOCTH.

Crep>xHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKKM Ha ypOBHE CpPETHEro OOMIEeTo
oOpa3oBaHusl SABJSAIOTCS (u3uueckue teopuu ((HhopMHupoBaHHE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUSI GU3NYECKON TeOpuH, posii GyHIaMEHTAIbHBIX 3aKOHOB U



MPUHIIUIIOB B COBPEMEHHBIX IPEICTABICHUAX O IPUPO/IE, TPAaHUIIAX TPUMEHUMOCTH
TEOPHIA, /ISl ONIMCAHUS €CTECTBEHHO-HAYYHbIX SIBJIEHUI U MPOLECCOB).

CucTeMHO-JesITeIbHOCTHBIN MOJAX0A B Kypce (PU3UKU peanu3yeTcs Mpexie
BCEro 3a CUET OpraHU3allid SKCIEPUMEHTAIBHOU AESITEIbHOCTH O00YyYaroluXcsl.
J1st 6a30BOT0 YpOBHA Kypca (PU3UKH — 3TO UCIOJIb30BaHUE CUCTEMbI (PPOHTATIBLHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIA0OPATOPHBIX pabOT, KOTOPHIE B TPOrpaMMe
no ¢u3nke OOBEAMHEHBI B OOLIMI CIMUCOK YYEHHYECKUX MPAKTHUECKUX pabdoT.
Boijenenre B ykazaHHOM MepeyHe JIabOpaTOpHBIX pabOT, MPOBOJUMBIX IS
KOHTPOJISL U OLICHKHU, OCYIIECTBIISICTCSl yYaCTHUKaMHU 00pa30BaTeIbLHOrO Mpolecca
UCXOJsl U3 OCOOCHHOCTEN IMJIaHUPOBAaHUS W OCHalleHUs KabuHera usuku. Ilpu
3TOM OO€ecleYnBaeTcsl OBJAJCHUE OOYyYaloMMHUCS YMEHUSMU IPOBOJIUTH
KOCBEHHBIC HM3MEPEHHUS, MCCICAOBAHUS 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH U
IIOCTAHOBKY OITBITOB IO ITPOBEPKE MPEITI0KEHHBIX TUIIOTES.

Bonbiioe BHUMaHKE yeseTCs PEHICHNIO paCYE€THBIX U KAUECTBEHHBIX 3a]1a4.
[Ipu 3TOM 17151 pacUETHBIX 33124 TPUOPUTETOM SIBJISIOTCA 337a4H C SIBHO 33JIaHHOMN
buznyecKoil MOAENbI0, TO3BOJIAIONMIME TPUMEHSATh HW3YUYEHHBIE 3aKOHBI |
3aKOHOMEpPHOCTH KaK M3 OJHOr0 paszfena Kypca, TaK U WHTErpUpYys 3HAHUS W3
pa3HbIX pa3nesnoB. i1 KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aJaHUS HA
OOBSICHEHHE NPOTEKaHUs (PU3NYECKUX SBJICHUM U TPOLIECCOB B OKpYXKarouleu
KU3HU, TpeOyromue BbIOOpa (PU3MYECKONW MOACIU ISl CUTYyallMu MPaKTUKO-
OpPUEHTHUPOBAHHOT'O XapakTepa.

B cootBerctBun ¢ TpedboBanusimu @I'OC COO k MaTepraibHO-TEXHUUECKOMY
obecrnieyeHn0 y4eOHOTo mporecca 0a30BbIil ypoBeHb Kypca (DU3MKU Ha ypOBHE
cpenHero oOiero oOpa3oBaHUS JOJKEH H3y4aThbCAd B YCIOBHUSAX MPEIMETHOTO
kaOuHeTa (PU3MKU WIM B YCIOBUSAX HHTEIPUPOBAHHOTO KaOWHETa MPEAMETOB
€CTECTBEHHO-HAYYHOr0 LUKIA. B kabuHeTe (Ppu3MKu AOIKHO OBITH HEOOXOIUMOE
n1abopatopHoe 00OpyIOBaHME [Js1 BBIMOJIHEHHUS YKa3aHHBIX B MpOTrpamMme I0
($u3MKe yUeHUYECKUX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE 000pYAOBaHHUE.

JleMoHCcTpallMOHHOE  00Opy0BaHuEe (POpMUpPYETCS B COOTBETCTBUU C
NPUHIIAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OO0ECTeurBaeT IMOCTaHOBKY
NEPEYUCIICHHBIX B TIporpaMme M0 (U3HMKE KIIOYEBBIX JEMOHCTpAIMid st
UCCIICIOBAaHMUSI ~ M3yYaeMbIX SIBJICHHH M  TMPOIECCOB, OMIUPUUECKUX U
(byHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHHI.

JlaGopatopHoe o0O0OpyJIOBaHHE [JII YUYCHUYECKUX TMPAKTHYECKUX pabdboT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIeuMBaETCs B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTnueckue KOMIUIEKTHI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITh TIOCTPOCHBI HA KOMILIEKCHOM
UCIIOJIb30BaHUU AHAJOTOBBIX U IM(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOpATOPUH.



OCHOBHBIMU HENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBISIFOTCS:

dbopMHpOBaHUEe WHTEpPECA W CTPEMIICHHS OOYYaIOMUXCS K HAydYHOMY
W3YYCHUIO TPUPOJBI, PAa3BUTHE WX HHTEIUICKTYyaJIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN 0 HAYYHOM METOJE MO3HAHUS U (POPMUPOBAHUE
WCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;
dbopMHEpOBaHNE HAYIHOTO MUPOBO33PEHUS KaK pe3yIbTaTa U3yuyeHUs OCHOB
CTPOCHUS MaTepuH U PyHIaMCHTAJIbHBIX 3aKOHOB (DU3HKU;
dbopMHpOBaHHE YMCHHUH OOBACHATH SBJACHUS C  HCIIOJIH30BaHHUEM
(bU3NYECKUX 3HAHUM U HAYYHBIX JIOKA3aTEIIbCTR;

dbopMupoOBaHUE TIPEACTABICHUN O POJU (U3UKU ISl Pa3BUTHS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.

I[OCTI/DKGHHG OTHX ueﬂeﬁ oOecrneynBaeTcs peUICHUCM CICAYIOIIUX 3aJ1da4 B
IMpOoLCCCC NU3YUCHUS KypcCa (1)I/I3I/IKI/I Ha YPOBHC CPCOHCTO O6HI€FO O6pa3OBaHI/IHI

pUOOPETEHNE CUCTEMBI 3HAHUM 00 00IINX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpUSX, BKIIOYAs MEXaHUKY, MOJEKYJApHYIO (UBHUKY,
ANEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI acTPO(U3UKH;
dbopMUpOBaHHE YMCHHMH NIPUMEHATh TEOPETHUCCKHUE 3HAHUA IS
OoOBbsSICHEHUS (PU3MYECKUX SBJICHUH B TIPUPOJEC M IS TNPUHATHS
MPAKTUYECKUX PELICHUI B MOBCEIHEBHOMW KU3HU;

OCBOCHHE CIIOCOOOB PpEIICHUS pPa3IMYHbIX 3aJad C SBHO 3aJaHHOMN
bu3nYecKOr MOJEIbI0, 3aJad, IOAPa3yMEBAIONINX CaMOCTOSTEILHOE
co3JlaHue (PU3NUECKON MOJCIH, aJICKBATHOU YCIOBHUSM 3aJ1a4H;
MOHMMaHUEe (U3UYCCKUX OCHOB M TPHHITUIIOB JCHCTBHS TEXHHUYECKHUX
YCTPOMCTB U TEXHOJOTHYECKUX MPOLECCOB, X BIUSAHUSA HA OKPYKAIOIIYIO
cpeny,

OBJIAJICHUE METOJaMH CaMOCTOSITEIBHOTO IUIAHUPOBAHUS W MPOBEIACHHUS
(U3UYECKUX SKCIEPUMEHTOB, aHAIM3a W WHTEPIIpETalluk HH(POPMAIUH,
ONpEeAEICHUS JOCTOBEPHOCTH MOJYUYEHHOTO PE3yJIbTaTa;

CO3/IAaHUE YCIIOBHM ISl PA3BUTHSI YMEHUM MPOEKTHO-UCCIIEIOBATEIBCKOM,
TBOPUYECKOU JIESITEIBHOCTH.

Ha wu3ydenne ¢usuku (6a30BBI ypOBEHb) Ha YpOBHE CpPEIHETrO OOIIEro
oOpazoBanus orBoauTcs 136 gacos: B 10 kimacce — 68 gacos (2 4aca B HEZel0), B
11 xacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedyeHb JIabOpaTOPHBIX H
MPAKTUYECKUX pPalbOT SABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENIb JelaeT BBIOOD
poBeNeHHsT JTa0OPaTOPHBIX pPabOT U OMBITOB C YyYETOM HWHIWBHIYATBHBIX
0COOEHHOCTEN 00yJaromMXCsl.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®uszuka — Hayka o mpupoje. HaydHble METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. PoJb 3KCiepuMeHTa U TEOPUH B MPOLIECCE MO3HAHUS IPUPOIbl. IKCIIEPUMEHT
B (pusmke.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
du3nyecKue 3aKOHbI U TEOPUHU. ['paHUIbl 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
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CrnoxeHue nepeMenieHnil u CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelICHus
MaTepUaibHOM TOYKHU OT BPEMEHH.

CBobogHOe nageHre. Y CKOpeHHe CBOOOTHOTO MMaICHUS.

KpuonuHeitHoe nBrkeHuE. [[BUKEHNE MATEPUAIBHON TOUKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOJYJII0 CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHEWHAs! CKOPOCTb.
[lepuon u yactora obparnieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

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

Jlemoncmpayuu

Mopenbs cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapPAKTEPHUCTHUK
JBHKCHUS.

[IpeoOpa3zoBaHue IBUKEHUIN C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne nBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.



H3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIBIO ONPEACIEHUS] MTHOBEHHOM
CKOPOCTH.

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

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OpOIIeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

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

Macca tena. Cuna. [Ipuniun cyneprno3unuu cuil. Bropoi 3akon HeroTona aiist
MaTepuagbHON TOUKHU. Tpernil 3aKkoH HproTOHA 7151 MaTepuaibHbIX 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 TBEPAOIO TeA.

TexHn4ecknue yCTpOWCTBA W MPAKTUYECKOE TPUMEHEHUE: TMOAUIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUS.

Y cioBus paBHOBECHUs TBEPAOTO Tela. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAKOIIUMX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HMMITyJIbCa Tejla. 3aKOH COXPAHEHUsS HWMITYJIhCa.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

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

[TorennumanbHas DHEPTHU. [TorenumanbHas DHEPIUsA YIIPYro
nehopMupoBaHHON NPYKUHBL. [loTeHIIManbHAas SHEPTHs Tea BOJIMU3HU MOBEPXHOCTU
3eMIIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  CWiIbl.  CBs3b  pabOTHI
HEMOTEHIUAIBHBIX CAJI C ©3BMEHEHHEM MEXAHUUECKOW SHEPTUU CUCTEMBI TEJI. 3aKOH
COXPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckue yCTpOWCTBA U IMPAKTUYECKOE IPUMEHEHHE: BOLOMET, 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.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUS 4YacTULl BellecTBa. MoAenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPABIX TET U OOBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATHX Mojeleil. Macca u
pa3mepsl Monekya. KonnyecTso Bemecrsa. [locTositnnas ABoranpo.

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



Mopgens  uneanmpHoro raza. (OCHOBHOE€  ypaBHEHHE  MOJEKYISIPHO-
KMHETUYECKOW TEOpUM HACAIbHOTO raza. AOCOJIIOTHas TeMmIepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [lansToHa. M3ompoliecchl B UealbHOM Ta3e ¢ MOCTOSHHBIM KOJMYECTBOM
BemecTBa. [paduueckoe TpencTaBICHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

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

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

Mogenb, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHMS UACAIBHOTO rasa,
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 MMapaMeTPaMu COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonuHamuueckass cucrema. BHYTpeHHsAS 3HEpPruss TEPMOIMHAMHYECKOU
CUCTEMBI U cTIOc0o0bI €€ n3meHeHus. KomnuecTBo TermioTsl 1 pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Temuonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKITUS, U3JTydeHHUE. Y IeJIbHas TEIIOEMKOCTh BEIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K H3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

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

TeruoBple  mammHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanus SHEPrUM B TEIUIOBHIX MamuHax. Kod(p@uUIMEeHT MoiIe3HOro
nevctBus TemwtoBoil mamuHbl. [{ukn KapHo m ero ko3¢ @duimMeHT Mmojae3HOoro
JEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

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

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnbIT N0 a1abaTHOMY paCUIUPEHUIO BO31yXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENsI BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3oBanue u KoHjeHcanud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwlllieHHBIM map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrammmueckue nu amopdusie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpemMeHHble Marepuaiibl. [lnaBienue u
KpUcTayum3anus. Y aefbHas TerioTa miasienus. Cyonumarusi.

YpaBHeHuUE TEII0BOTO OaiaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATOPUMETP, TEXHOJIOTUU MOJTYyUYEHUSI COBPEMEHHBIX MAaTE€pPHUaJOB, B
TOM YHUCJIE HAHOMAaTEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIIEHHBIX NapOB.

Kunenuve npu moHW>KEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

Hab6nronenune HarpeBaHus U MJIaBJIECHUS KPUCTAJUIMUECKOTO BEIIEeCTBA.

JleMoHCTpauus KpucTasioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHnre 0THOCUTETLHON BIIaXKHOCTU BO3AyXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
DnekTpu3aius Tea. DIEKTpUIecKuid 3aps. /[Ba Buaa 3neKTpUUEeCKUX 3apsiioB.
[IpoBOAHUKM,  JUANEKTPUKH U TOJYNPOBOAHUKH. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.
B3aumoperictBue 3apsaoB. 3akoH Kynona. TouedHblil 3€KTPUUYECKUN 3apsij.
OnekTpudeckoe mnoje. Hanpspk€HHOCTe  anmekTpudeckoro moiid.  I[IpuHuun



CYNEPHO3ULIUNA HJIEKTPUUYECKUX Tojeil. JIMHUM HanpsHKEHHOCTU AJIEKTPUUYECKOTO
TOJISL.

PaGoTa cun anekrpocraTudeckoro mojs. [lorennuan. Pa3HoCTs MOTEHIIUATIOB.
[IpOBOAHUKN W [UAJIEKTPUKHA B DJIEKTPOCTATUUECKOM ToJie. JluameKkTpuueckas
MIPOHUIIAEMOCTb.

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

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

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUUECKOM TI0JIE.

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

DHeprust 3apsHKEHHOT0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHune 31eKTpOEMKOCTH 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 COMPOTUBIICHUE. Y AEIbHOE CONMPOTHBJICHUE BEUIECTBA.
[TocnenoBaTenbHOE, NapalIeIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

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

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma 11 oJHOM (3aMKHYTOM) 3JIeKTpudecKoi enu. KopoTkoe 3aMbIKaHUE.

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

DJIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX MYYKOB.

[TonynpoBOHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJrynpoBogHUKOB. CBocTBa Pp—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

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



OnekTpuueckuidi TOK B ra3zax. CaMOCTOSITENIbHBIA M HECAMOCTOSATEIIbHBIM
paspsa. Monunus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIN TMO/I, TaTbBAaHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

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

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MEpeHHe DIEKTPOIABWXKYIIEH 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.

HaGmronenne amexTpoimsa.

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.

Mesicnpeomemnole nouwsimusi, CBSI3aHHBbIE C U3YUYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHHE, HAay4YHbIH (pakT, rumores3a, (u3nmyeckas BeIMUMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

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

buonocusn: mexanmdyeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUbI TEIUIONEPEIayu, TEIJIOBOE paBHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIIOBbIE CBOMCTBA TBEPABIX TEJI, )KUJKOCTEH U ra30B,



DIEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJEKTPOIMTUYECKAS  JMCCOLMALNA,
rajbBaHUKA.

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

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET WM JApPYTHE), JIBUraTreilb BHYTPEHHEIrO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTpYHHBIN IIPUHTED, AJIEKTPOHArpeBaTEIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[TocTostHHBIE MarHUTHI. B3anMoAeiiCTBUE MOCTOSIHHBIX MATHUTOB. MarHuTHoe
nosie. Bektop MaruuTHOM MHAYKUWHA. [I[pHHIMI Cyneprno3uIMM MarHUTHBIX TOJIEH.
Jluvann MarHuTHOM WHAYKUMU. KapTuHa NMHUKA MAarHUTHOM WHIAYKUIHUM T10JIS
NIOCTOSIHHBIX MarHUTOB.

MarnutHoe 10JIe TPOBOJHMKA C TOKOM. KapTWHa JMHUN WHIYKIUA
MarHuTHOTO TOJIS JUIMHHOTO MPSMOIrO IMPOBOJHHKA M 3aMKHYTOI'O KOJIBLIEBOTO
MIPOBOJAHUKA, KATYIIKH ¢ TOKOM. OnbIT Dpcrena. BzanmonencTBre NpOBOIHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJiieHUE. J[BrokKeHUE 3apsiHKEHHOM YacTUIIbI
B OJTHOPOJTHOM MarHUTHOM Mojie. PaboTa cuisl Jlopenna.

SIBieHue DNEKTPOMAarHUTHOW MHAYKOMU. IIOTOK BekTopa MarHUTHOMU
WHIYKIUU. OJIEKTPOJABMXKYILIAsA Cula HWHAYKOMU. 3aKOH JJIEKTPOMAarHUTHOW
nHaykuuu Papanes.

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

ITpasuno Jlenua.

NHayKTUBHOCTh.  SIBIIEHME CAMOMHIYKLUMH. OJIEKTPOABWXKYIIAS CHJA
CaMOWHIYKLINH.

OHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTUYECKOE MPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTUL, MHAYKIIMOHHAS [1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHNE >IIEKTPOMArHUTHON MHIYKIIHH.

[IpaBuno Jlenua.

3aBUCUMOCTh JJIEKTPOJABUKYIIEH CHIIBI UHIYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue cCaMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLIUU.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKMmpOMAZHUMHbLE KONEOAHUA

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

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

[IpeacraBnenue o 3aryxarouux KoyueOaHUsAX. BbIHYKIEHHbIE MEXaHUYECKUE
KojeOanus. Pezonanc. BeiHyKi€HHBIE 3JIEKTPOMArHUTHbIE KOJIeOaHMUs.

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

Tpanchopmarop. IIpousBoacTBo, nepegaya U NoTpedICHUE ANEKTPUUSCKOM
HHEPrur. DKOJIOTMUECKHE PUCKHU MPU MPOU3BOACTBE 3JIeKTporHepruu. KymnbTypa
MCIIOJIb30BaHUs AJEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

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

Jlemoncmpayuu

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



HaOmronenue 3atyxaromux KojieOaHuid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMAarHUTHBIE KOJIEOaHUSI.

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

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

HccnenoBanre 3aBUCUMOCTH TIEpUOIa MaJbIX KOJeOaHUM rpy3a Ha HUTU OT
JUTUHBI HUTU U MacChl Ipy3a.

HccnenoBanre MEpEMEHHOT0 TOKA B LIEMN U3 NTOCIIEA0BATENBHO COCTMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMazHUNHbLE 60JIHbL

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

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

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3MYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOJsIpu3aIus, nudpakius,
uHTepdepennus. CKOpocTb 37€KTPOMAarHUTHBIX BOJIH.

[[Ixana 3J€KTPOMArHUTHBIX BOJIH. [IprMeHEeHuEe 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPA3BYKOBasl JIMarHOCTHKAa B TEXHHKE M MEIUIIMHE, pajaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnrogenue orpakxeHus: M NpeJoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6mronenue nnrepdepentnu u audpakiuud MEXaHU4eCKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

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



HccenenoBanne CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, TPETIOMIICHHUE,
noJisipu3anus, tudpakuus, uHTepdepeHITHs.

Tema 3. Onmuka

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

OTtpakeHne cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0pakeHui B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETAa. AOCOIIOTHBIN MMOKAa3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

Cobuparoniyie 1 paccerBaromye TuH3bl. ToHkas 1uH3a. DOKyCHOE paccTosIHUE
U OINTHYECKas cujia TOHKOM JuH3bL. [locTpoenue n3zo0pakeHuil B coOOMparomux U
paccenBaromux JuH3ax. @opmysia TOHKOM JIMH3BL. Y BEJIMYECHHE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblEe HCTOYHUKH.
VYcnoBuss HaOMOIEHHMS MAaKCUMYMOB M MHUHHUMYMOB B HWHTEP(PEPEHLIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemeéTka. YcCIoBUE HaOMIOACHUS
IJIABHBIX ~MAaKCUMyMOB TIpM  MaJE€HUM MOHOXPOMAaTUYECKOrO0 CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHuueckue yCTpOWCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
doToamnmapar, NPOEKIIMOHHBINA amnmapaTr, MHKPOCKOM, TEJIeCKOI, BOJOKOHHAs
OINTHKA, TU(PPAKIUOHHAS PEIIETKA, MOJISIPOU.

Jlemoncmpayuu

[IpssMOIMHEHOE PACIIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETA.
OnTuyeckue mpuodOpHI.

[TonHOE BHYTpEeHHEE OTpakeHUE. Moiellb CBETOBOA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

Habmronerune natepdepeHIIy CBETA.

Hab6mronenune nudpaxium crera.

HaOGmronenue nucnepcuu cBera.

[TonyuyeHne cnekTpa ¢ MOMOLIBIO IPU3MBL.

[Toy4yenue ciexkTpa ¢ mMOMOIIBIO JUGPAKIIMOHHON PEIIETKH.

HaOnronenue nosisipuzanuu CBETA.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3mepeHune nokazaresis NpesioMJIEHNs CTEKJIA.



HccnenoBanue CBOMCTB M300paK€HUH B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Paznen 6. OCHOBBI CIeNIHAJIBHON TEOPUHM OTHOCUTEILHOCTH
[ paHuIBI IPUMEHNMOCTH KJIACCHYECKON MeXaHuKU. [locTynaTel ciennaibHON
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH CBETa B BaKyyMe,
IIPUHIUI OTHOCUTENBHOCTA DWHINTEHHA.
OTHOCHUTEIIBHOCTD OJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHH M COKpAIlCHUE
JUIVHBI.
DHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTUIBI.

CBs3b MacChl C JHEPrUEr U UMITYJILCOM PEIATUBUCTCKOM YaCTULIBI. DHEPTUS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonbl. opmyna [lnanka cBs3u sHEPruM GOTOHA C €r0 YACTOTONU. DHEPTHUs
U UMITyJbC (pOTOHA.

OtkpeiTre u uccnenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akoHBI
dbororddexra. YpaBHenue DiinmreitHa s gorodrddexra. «KpacHas rpaHuna»
dboToaddexra.

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue YyCTpOICTBA U MPAKTHYECKOE MNPUMEHEHHE: (POTOIIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®doTo3(dQdeKT Ha yCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHEMHETO (oToddhdeKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -YacTHIL.
IImanerapHas Mmogmens aroMma. llocrynatel bopa. M3nydyenue u moriomeHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bujel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BosHoBBIE cBOMCTBA yacTull. Bonnel ne bponnsa. KopnyckynsipHo-BOIHOBOM
Ty alu3M.

CroHTaHHOE U BBIHYKICHHOE U3ITyUYECHHE.

TexHuueckue yCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHE: CIEKTPaIbHBIM
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBII KOMIIBIOTED.

Llemoncmpayuu



Mopens onbita Pezepdopaa.

Omnpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue JInHeHYaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

Habnronenue IMHEHYaToro CuexTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdop/a 1o onpeeneHnto coctaBa paJuoakTUBHOTO
uznyyenus.  CpoiictBa  anbda-, Oera-, ramma-usiaydyeHus.  BrnusHue
PaZ0aKTUBHOCTH HA KUBBIE OPTraHU3MBI.

OtkpeiTHE TIpoTOHA M HeWTpoHa. HykimonHas monens siapa I'eitzenOepra—
NBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oera-pacmaa. ['amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOIO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAnepubie cuibl. Jlegekt Maccel siapa.

Snepneie peakunu. [lenenue u cuHTe3 AI€Ep.

SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTUBBI
AJIEPHON SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IE€PHON SHEPTETHUKHU.

DiieMeHTapHble YacTUIlbl. OTKPBITUE TO3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUpA.

TexHru4ecKue yCTpOMCTBAa U MPAKTUYECKOE MPUMEHEHHUE: JO3UMETP, KaMepa
Bunbcona, simepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TYrK MOHU3UPYIOIINX YACTHL.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomoi

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHUH.

Bun 3BénHoro HebGa. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JBID)KCHUE.

ConHeyHas cucTema.

Connue. Conneunasi akTUBHOCTh. Mctounuk sHeprun ConHIA W 3BE3.
3BE3/bI, UX OCHOBHbBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Kjiacc —
CBETHUMOCTBY». 3BE3Mbl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTbY» JJIsI 3BE3] TJIABHOM NOCJIENOBATENbHOCTH. BHYTpeHHee cTpoeHue



3B€31. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUH U 3Botonuu CoJIHLA 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. Pacimupenne Beenennoit. 3akon Xa006ma. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIs1 ONPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponpr usuku W acTpOHOMUM B DSKOHOMHUYECKOM, TEXHOJOTHUECKOM,
COLIMAJIBHOM M 3TUYECKOM cepax eaTeIbHOCTH YEI0BEKA, pOJIb U MECTO (DU3UKU U
aACTPOHOMHUU B COBPEMEHHOW HAYyYHOUW KapTHHE MHpPA, pOJib (U3UUECKOU TEOPUU B
dbopMHpoBaHUY MPECTABICHUHN 0 (U3NIECKON KapTUHE MUPA, MECTO (DU3UIECKOM
KapTUHBI MHpa B OOIIEM psy 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, reorpadu U TEXHOJIOTUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C HM3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, rumote3a, (u3amdeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPUYECKHE
(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 TIIOCKUX (PUTyp v 00BhEMa Tell.

buonoeusa: snextpuueckue SBICHUS B KUBOM Mpupoae, KoseOaTeabHbIe
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SBJICHUS B )KUBOW MPUPOJE, IEUCTBUE
paanaly Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TEeJ, MEXaHU3MbI 00pa30BaHUs KPUCTALTNYECKOUN PEIIETKH, CHEKTPAJIbHBINA aHAIU3.



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

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIMOHHAs I€4Yb, pajnap, PaguoNpUEMHHK, TEIEBHU30p,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne ydeOHOTO Tpenmera «®Du3WKa» HA YPOBHE CPEIHETO OOIIero
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS y4eOHOTro mpenMera « Pu3nKay JOJKHBI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYarolIuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAIUIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOLIECCE peav3aliid OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIBHON NESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKU 00YyYaIOIIEerocsl Kak akTUBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX TYMAaHUCTUYECKHX |
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO ACSTEIBbHOCTh B MHTEpPECax TI'PakIaHCKOIO
oOILIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHE B3aUMOJICHCTBOBATH C COLIMATIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IaTPHUOTHYECKOT0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpaXkTIaHCKON UEHTUYHOCTH, TAaTPUOTU3MA;

IEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCUICKUX YUEHBIX B 001aCTU GU3UKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STHUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JESATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOrO OyAyIIEro;

4) 3¢TeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIFOYasi 3CTETUKY HayYHOTO TBOPYECTBA,
npucyiero pu3n4eckon Hayke;

5) TpyA0BOT0 BOCIIUTAHUSI:



UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATBHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBINA BHIOOD
Oynymei mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSKEHUU BCEH JKU3HU;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpbl, OCO3HAHHE TJIOOAIBHOTO
XapaKTepa SKOJOTUYECKUX TPOOIIeM;

IJJAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUI B OKPYKAIOILIEH Cpelle Ha OCHOBE
3HAHMS LIeJIEW YCTOWYMBOIO Pa3BUTHS YEJIOBEUYECTBA;

pacuIMpeHHe OMbITa JEATEIbHOCTH SKOJOTMYECKOM HANpaBI€HHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

C()OPMUPOBAHHOCTh MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME ULEHHOCTHM HAy4YHOW JESTEIbHOCTH, TOTOBHOCTH B IpOIECCE
U3y4YeHUs! (PU3BHKHU OCYIIECTBIIATH IPOEKTHYIO M UCCIEA0BATENbCKYIO IEATEbHOCTh
WHIUBUYAJIBHO U B TPYyIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOSITEIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpOBaTh  MPoOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LIENH JEATeIIbHOCTH, 3aJaBaTh IMAPAMETPbl U KPUTEPUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOPEYMST B  paccMaTpUBaeMbIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAlIM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEIILHOCTh, OLICHUBATH COOTBETCTBUE PE3YyJIbTATOB
1[EJISIM, OLIEHUBATh PUCKH TIOCJICICTBUMN JEATEIbHOCTH,
KOOPJIMHUPOBATH ¥ BBHITIOHITH pabOTy B YCIOBUSAX PEaJbHOTO, BAPTYATHHOTO
1 KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;
pa3BUBATh KPEATHBHOE MBIILIEHUE TPU PEIICHUU )KM3HEHHBIX MTPOOJIEM.
Bba3oBnle ucciienoBarebcKue 1eHCTBUSA.
BJIAJ€Th HAy4YHOW TEPMUHOJIOTHEH, KIIIOUEBBIMH TOHATHUSIMU M METOJAMHU
buznuecKoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHON ACSITENbHOCTU
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUAAMH JESATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUNOTE3Y €€ pelleHUs, HaXOAUTh apryMEHTHI JJIs J0Ka3aTeIbCTBA CBOUX
YTBEPXKACHU, 3aJaBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb M (HOPMYJIHpPOBaTH COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

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

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI U PEIICHNUS;

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

Pabora c nundopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYUIECTBIIATH MOWCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBAThH JOCTOBEPHOCTH UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHA B PEIICHHH KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ COOI0IeHHEM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€301TaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX MW STUYECKUX HOPM, HOpM HH(DOpPMAIIMOHHON
0e301aCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOrO COJIECpXKaHUS B pa3IMYHbIX (opmarax c
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy IIpeCTaBICHUS U BU3yaJIU3alUu.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YUeOHbIe JeliCTBUS:
OCYILIECTBIISITH OOIEHNE HA YPOKaxX (PU3UKH U BO BHEYPOUHOM JESITEIbHOCTH;
pacrosHaBaTh MPEANOCHUIKM  KOH(JIMKTHBIX CHUTyalliidi W  CMsr4artb
KOH(JIUKTBI;



pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboTHI;

BBIOWpaTh TEMATHKy W METOJbI COBMECTHBIX ICHCTBHHA C Y4ETOM OOIIUX
MHTEPECOB M BO3MOKHOCTEH KaXK/I0TO YJieHa KOJUIEKTHBA,

NpUHUMATh TEIA  COBMECTHOW  JEATEIHHOCTH, OpPraHW30BHIBATH U
KOOPJMHHUPOBATh JEHCTBUSA TO €€ IOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
pacipenensaTh poiu ¢ y4€TOM MHEHHH Yy4YacTHUKOB, OOCYXIaTh PE3yJIbTaThI
COBMECTHOM paboThI;

OIICHWBATh KAYECTBO CBOETO BKJIAJ1a M KAXKJIOTO yYaCTHUKA KOMAH/IbI B OOTIIHIA
PE3yNBTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IIPOEKTHI, OIICHMBATh HUJEU C TIO3UIUA HOBH3HBI,
OpUTHUHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIICCTBJIATh TO3UTHBHOE CTPATETHYCCKOE IIOBEICHUE B Pa3IUIHBIX
CUTYaIHsIX, IPOSIBJISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUITMATHBHBIM.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMbI, CTaBUTh U (POpPMYyIHUPOBATH
COOCTBEHHBIC 3a]1aUM;

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

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
(u3HKH, TOCTOSIHHO MOBBIIIATH CBOM 00Pa30BaTENbHbIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

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

BJIaJeTh HABBIKAMU  MO3HABATENbHOM  pedrekcuu Kak  OCO3HAHMS
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BbIOOpa BEPHOTO
peLIeHHS;



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

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHUX TMPU aHAIW3€ pPe3yJbTaTOB
JeSTEIIbHOCTH;

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporiecce mocTrKeHUS TNYHOCTHBIX PE3yJIbTaTOB OCBOSHHUS MPOTPAMMBI TI0
buszuke g ypoBHS cpeaHero oOmero o0pa3oBaHHMs Y OOyYarOIIMXCS
COBEPIIICHCTBYETCS OMOITMOHATBHBIN WHTEJUICKT, TIPEAIOIar afoIIHA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUsl, BKIIFOUAIOIIETO CIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANpPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CepHI,
OBITH YBEPEHHBIM B ce0€;

cCaMOpETYyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTh AaIanTUPOBAaThCA K
HMOIMOHAJIEHBIM U3MEHEHHSIM U TIPOSIBIIATH THOKOCTH, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIKCHUIO TEIH U
yCcrexy, ONTUMU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CITIOCOOHOCTh MOHUMATh IMOIIMOHATFHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €r0 TMpPHU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K xoniry o6yuenus B 10 kiacce nmpeaMeTHbie pe3yiabTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCS YMEHHIA:

JEMOHCTPUPOBATh Ha IMpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKOU JESATEIBHOCTH JIIOIEM;

YUUTBHIBaTh TPAHUIBl MPUMEHEHUS W3YYCHHBIX (U3NYECKUX MOJEIIEH:
MaTepuaibHas TOUKa, MHEepIUaIbHasl cUcTeMa OTCU€Ta, abCOMIOTHO TBEPAOE TEIIO,
WJICAJIBHBIN I'a3, MOJEIIM CTPOCHUS Ia30B, )KUAKOCTEH U TBEPABIX TEJl, TOUCUHBIN
AIIEKTPUUECKUH 3apsij MpU pelieHnn PU3NYECKUX 3a/1ay;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECChI) U OOBIACHITH MX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM CTPOCHHMS BEILECTBA U



AJIEKTPOIUHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOIHMHEHHOE JBMKEHUE,
CBOOOJHOE TIAJICHUE TEJ, JBWKEHUE MO OKPYKHOCTH, MHEPIIHSI, B3aNMOICHCTBHE
ten, nuddysus, OpOyHOBCKOE IBWIKEHHE, CTPOCHUE JKHIKOCTEH W TBEPABIX Tel,
U3MEeHeHHe o0bEMa Tel MpU HarpeBaHUU (OXJIaXKIEHUU), TEIUIOBOE PaBHOBECHE,
UCIapeHue, KOHACHcAllus, IUIaBJICHHE, KPUCTAIUIM3AlMs, KHUIICHHE, BIAKHOCTH
BO3lyXa, MOBHIIICHUE ABJICHUS Ta3a MPU €ro HarpeBaHWU B 3aKPBITOM COCY/IE,
CBSI3b MEXKIY MapaMeTpaMH COCTOSHHUS Ta3a B M30MPOIIECCax, ICKTPHU3AIUs Tel,
B3aMMOJICHCTBHE 3aPs/IOB;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONB3Ys (U3MUYECKUE BEITUYMHBI:
KOOpJIMHATa, MyTbh, MEpPEMEIICHHE, CKOpPOCTh, YCKOpPEHHE, Macca Teja, CHJa,
UMITYJIBC TeJla, KHHETHYECKas DHEPTrus, MOTCHIMAIbHAS YHEPTrHs, MEXaHHYeCKas
paboTa, MeXaHWYecKas MOIIMHOCTh; NPH ONHUCAHWW TPABWJIBHO TPaKTOBATh
(bu3MYEeCKUl CMBICT MCIHOJBb3YEeMbIX BEJIMYMH, WX OOO3HAUYCHUS U €IUHMUIIbI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAaHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEITMIMHAMU;

ONHMCHIBATh H3yYEHHBIC TETUIOBBIE CBOMCTBA TEN W TEIJIOBBIC SIBJICHHSI,
UCTIONIB3Ysl (M3WUYECKHME BEIMYWHBL: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHssa
KMHETHYECKasi SHEPTHsl XaOTHUYECKOTO JIBMXKCHMSI MOJICKYJI, CPEIHEKBapaTUIHas
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSS JHEprusi, padora rasa,
KOA((PHUIIMEHT TMONE3HOTO JCUCTBUS TEIUIOBOTO JBHUTATENs; TPH ONMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MYECKUH CMBICT HCIOIB3YEMBIX BEIWYUH, WX
0o0O3HAaUeHUsT W EAWHMIIBI, HaXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JAHHYIO
(pU3MUECKyIO BEJIMYMHY C APYTUMH BEJIMUHHAM;

OIMMKCHIBATh U3YUYCHHBIE IICKTPUUYECKUE CBOMCTBA BEIIECTBA U AJICKTPUUECKHE
sBJICHHSI (TIPOIIECCHI), UCTIONB3Ys (PHU3NYECKUE BETUUYMHBI: AJICKTPHUCCKUIN 3apsi,
AIIEKTPUUECKOE TOJIe, HAMPSOKEHHOCTD OIS, MOTEHIIUAN, pa3HOCTh MOTCHIIUAJIOB;
IpU ONMHWCAHWM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUI CMBICT HCIHOJIB3yEeMbIX
BEITMYMH, WX OOO3HAYCHUS] W EIUHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE
JTAHHYI0 (PM3UYECKYIO BEJTUYHHY C IPYTHMH BEITHUYNHAMH,

aHAM3UPOBaTh (PU3MYECKHUE TMPOICCCHI W SABJICHUS, UCIIONB3Ys (PU3HUCCKHC
3aKOHBI U MPUHIIMIBL 3aKOH BecemupHoro tsarotrenus, |, Il u Il 3akonsr HetoToHa,
3aKOH COXpaHEHUS MEXaHMYECKOW DHEPrUH, 3aKOH COXPAaHEHUS WMITYJIbCa,
OPUHITUI CYMEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHCTEM
oTcuéTa, MOJICKYIIPHO-KMHETHYECKYI0 TEOPHIO CTPOCHHS BEIECTBa, Ta30BbHIC
3aKOHBI, CBA3b CPEIHEW KMHETUYECKOW SHEPIUH TEIUIOBOTO JABUKEHUS MOJIEKYJ C
aOCOJIIOTHON TeMIlepaTypou, MepPBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AJIEKTPUUECKOTO 3apsifa, 3akoH KyloHa, TpW 3TOM pas3inyaTh CJIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCIIOBUSA (TPaHMIIBI,
00J1aCTH) TPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TPUHIIMIIBI JCHCTBUS MAIINH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3anyaTh YCIOBHs UX 0€30MacHOTO MCMHOJIb30BaHUS B MOBCEIHEBHOU
KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI IO HCCIEIOBAHUIO (PU3UYECKUX SBJICHUA U
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, TpPHU ITOM
dbopmyrpoBaTh mpodaeMy/3aaady U THIIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEAJIOKEHHOTO 000PYI0BaHMsI, TPOBOAUTD OTBIT U (POPMYITHUPOBATH
BBIBOJIBL;

OCYUIIECTBJIATh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO HM3MEPEHHUs U MCIOJIb30BaTh W3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYMHAMH  C
UCIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHUMN, MPU 3TOM KOHCTPYHpPOBATh YCTAHOBKY,
(GuKcHpOoBaTh Pe3yabTaThl MOJTYUYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJTUYMH B BUJIE
TaONuUIl U TpaUKOB, IETATh BEIBOJBI 10 Pe3yIbTaTaM HMCCIIECIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax y4eOHOTO OSKCIEpUMEHTa, Yy4eOHO-HCCIEeNOBATENIbCKOW U TMPOEKTHOU
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
00opy1I0BaHUS;

pemiaTh pacu€THble 3aJa4d C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3HUECKHE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHaIM3a YCJIOBHS 3a7a9u
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIBbHOCTD
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

pelaTh KaueCTBEHHBIC 3a7aU: BHICTPAUBATh JIOTUYECKU HEMPOTHUBOPECUNBYIO
[ENOYKY PACCYKICHUU C OMOpON Ha M3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3UYeCKHEC IBIICHUS,

UCIIOJIb30BAaTh MTPH PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHbIE UH(POPMAIIMOHHbIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, WHTEPIIPETAIMNA U TPEICTABICHUS
y4eOHOH M HAy4YHO-TIOMYJISPHOM HMHGOPMALMK, TOJYYEHHOM W3 pa3InyHBIX
UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBAThH MOydaeMylo HH(POPMAIIHIO;

IPUBOJUTH MPUMEPHI BKJIaJla POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOIIECCOB OKPYKAIOILIETO MUPA, B pa3BUTHE TEXHUKU
1 TEXHOJIOTHU;

UCIIOJIb30BATh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCETHEBHOM MKU3HU IS
oOecniedueHnss 0€30MAaCHOCTH MPH OOpalleHUH ¢ MpUOOpaMHU U TEXHUUYECKHUMHU
yCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTaTh B TIpyHIl€ C BBIIOJHEHUEM pPa3IUYHbIX COLUAIBHBIX POJIEH,
IUTAHUPOBaTh PabOTy TPYNNbl, PalMOHAIBHO PpACHpPEeisITh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBATHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE pacCMaTpUBAEMOM IPOOIIEMBI.

K koniy o0yuenus B 11 kiacce npeMeTHbIe pe3yJIbTaThl HA 6230BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

JIEMOHCTPUPOBATh Ha MPUMEpPAX pOJib U MeCTO (U3UKH B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKUA M
TEXHOJIOTUW, B MPAKTUYECKOW NEATENBHOCTH JIOAEH, LEIOCTHOCTh U E€IUHCTBO
bu3nYecKoi KapTUHBI MUPA;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJCICH:
TOYEYHBIN IJIEKTPUUECKUM 3apsil, JIyd CBETA, TOUCYHBIM UCTOYHHUK CBETA, SAEpHAs
MOJIe]Ib aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO fJipa MPU pPEUIeHUU (PU3HMUECKHUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCh) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PUBHMKU: DJIEKTPUYECKAs TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJECHCTBUE
MAarHuTOB, JJICKTPOMarHuTHAas WHAYKUHWS, JACHCTBHE MAarHUTHOrO TIOJSI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJIEKTPOMATrHUTHBIE KOJeOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETa, OTPAXECHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W NOJAIpU3alUs CBETa, JUCIEpPCUsi CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNUES, BOSHUKHOBCHUE
JUHEWYAaTOro CHEKTpa aToMa BOJOpPOJA, €CTECTBEHHAass W HCKYCCTBEHHas

PaguO0aKTUBHOCTB;
ONMKCHIBATh W3YUYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAUMOCTh  PA3NIMYHBIX  Cpela) |

AIIGKTPOMArHUTHBIC SIBICHUS (MPOLIECCHI), UCIONB3YSd (PU3NYECKUE BEITUUYUHBIL:
DIIEKTPUYECKUN 3apsill, CWJIa TOKA, JIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuiia, paboTa TOKa,
WHIYKLIUS MarHUTHOTO MOJisA, cwia Ammepa, cuna JlopeHna, WHIYKTUBHOCTH
KATYIIKH, DHEPrUs AJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KojeOaHUN B KoJeOAaTeTbHOM KOHTYpe, 3apsl W cuja ToKa B IIpolecce
TFAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHud, (OKYCHOE pacCTOsHUE U
ONTHYECKAass CUJIa JIMH3bI, NMPU ONUCAHUM TPABUIBHO TPAKTOBATH (PUIUYECKHIM
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUeHHs M EJAUHMIIbI, YKa3bIBaTh
(bopMyIIbI, CBSI3bIBAIONINE JAHHYIO (DU3UUECKYIO BETUYHHY C JPYTUMH BEIUYUHAMH;

ONMCBHIBATh H3YyYECHHBIE KBAHTOBBIE SIBICHUS M IPOLECCHI, HCIIOIb3YS
busznyeckue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, AJMHA BOJHBI H
4acTOTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTYypaciaga, SHEPTUS CBA3U



aTOMHBIX SI7IEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (HU3UUYECKUN CMBICIT
WCITOJIb3YEMBIX BEJIMYMH, MX OOO3HAUYEHWS W CIWHMIIBI, YKa3bIBaTh (HOPMYJIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3WYECKYI0 BEIUYMHY C JPYTUMH BeJIMYWHAMH,
BBIYHCIIATH 3HAUCHHE PU3NUECKON BETUUNHBIL

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI U MPUHUMUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENBHOIO U NapaJlIeIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSAMOJUHEHHOTO PaclpOCTPaHEHUs! CBETA, 3aKOHBI OTPaKEHHUSI
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHINTeHa miia pororddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMIIYJIbCa, 3aKOH COXPAHEHUS
AIEKTPUUECKOTO 3apsAjia, 3aKOH COXPAHEHMs] MAacCOBOIO 4YMCIIa, MOCTyJaThl bopa,
3aKOH PAaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasjinyaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MIPUMEHUMOCTH;

ONpEIENATh HAIIPaBJICHUE BEKTOPA MHIYKIUHA MAarHUTHOTO TOJIsI TPOBOIHUKA
C TOKOM, cujibl Amrnepa u cuibl Jlopenua;

CTPOUTh U OIHCHIBaTh H300paXEHHE, CO3[1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICIOBAHUIO (DU3UYECKUX SIBICHUU W
IIPOLIECCOB C HCIOJIb30BAHUEM IMPSAMBIX U KOCBEHHBIX HM3MEPEHUH: MpPU 3TOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIIOTE3y Y4eOHOT0 SKCIIEPUMEHTa, COOUpPaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pYA0BaHUS, POBOJAUTH OMBIT U POPMYITHPOBATH
BBIBO/IbI;

OCYHIECTBIISTH MPSAMbIC U KOCBEHHBIE M3MEPEHUS (PU3NYECKUX BEIUYMH, MIPU
TOM BBIOMpaTh ONTHUMAJBHBIA CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

HCCJIEIOBATh 3aBUCUMOCTH (PM3HUECKUX BEIMYUH C UCTIOIB30BAHUEM TPSIMBIX
W3MEPEHUI: TP STOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHUPOBATH PE3YJIbTATHI
MOJIYy4YeHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BUAE TaOMUI U TpaduKOB,
JienaTh BBIBOJIBI MO PE3YJIbTATAM MCCIIEIOBAHUS;

co0Jro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU HCCIEAOBAHUN B
pamMKax ydeOHOro SKCIEpUMEHTa, YyueOHO-HCCIEeIOBATEIIbCKOW U MPOEKTHOU
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M J1aOOpaTOPHOTO
000Opy10BaHUS;

pemiath pacu€THble 3aJayd C SIBHO 3aJaHHON (U3MYECKOW MOJEINbIO,
UCTOJB3Ys (PU3HUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUA 3a1a4u
BBEIOMPATH (PU3UYECKYIO MOJENb, BBIACISITh (PU3MUECKUE BEIMYUHBI U (HOPMYJIBI,
HEOOXOJUMbIE ISl €€ pellleHus, MPOBOAUTh PACYETHl U OLIEHUBATH PEATBbHOCTD
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKON BEJIMYUHBI;



pemaTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTHYECKH HENPOTUBOPEUHUBYIO
LEMOYKY pPACCYXKIACHUN C OMOpPOM HAa HM3YYEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH M
bu3nYecKue SIBICHNUS;

UCIIOJIb30BAaTh IIPU PELIEHUH YUeOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMALIMOHHbIE
TEXHOJIOTHH [UISl TIOMCKA, CTPYKTYPUPOBAaHMsI, HHTEPIIPETALIMM M MPEICTABICHUS
y4eOHOH M HAYYHO-TIONMYJIAPHOM HMH(POPMALMH, IOJYYEHHOW W3 pa3InYHBIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBAThH MOIy4aeMylo HH(POPMAIIHUIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAallMH, HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MaCHOIO MCHOJIb30BAaHUS B ITOBCEIHEBHOU
KU3HY;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKU, B OOBSICHEHHE IMPOIIECCOB OKPYKAIOIIEr0 MHpA, B pPAa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU IS
oOecrieueHus: 0€30MaCHOCTH MpU OOpameHuu ¢ NpudopaMu M TEXHUYECKUMH
YCTPOMCTBAMM, JIJIl COXPAHEHHUS 3J0POBbS M COOJIOJECHUS HOPM SKOJOTUYECKOIO
MIOBEACHUS B OKPYXKAIOILIEH CpeaE;

pa60TaTB B rpynne C BBIIIOJTHCHHUECM paSHI/I‘lHBIX COIHAJIBbHBIX pOJ‘ICfI,
MJIAaHUPOBATH Pa0OTy IPYIIIbI, PAllMOHATILHO pacipeaeisiTh 00SI3aHHOCTH U
HJIaHI/IPOBaTB JACATCIIBHOCTD B HeCTaHI[apTHBIX CI/ITyaHI/IﬂX, AJICKBATHO OLICHHUBATH
sk IPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIBTATAM OCBOEHUS
OCHOBHOU OBPA3OBATEJBHOMN MPOI'PAMMBI

10 KJIACC
Kona .
IIpoBepsieMble MpeAMeTHBIE Pe3yJIbTAThI 0CBOEHHSI OCHOBHOM
NpoBepPsIeMOro .
o0pa3oBaTe/ibHOI MPOrpaMMBbl Cpe/Hero 001ero 0opa3oBaHusi
pe3yJjbTara
JleMoHCTpHpOBaTH Ha TMpUMEpax poJib M MecTo (HU3UKH B
101 (GbopMUPOBaHUN COBPEMEHHON HAYYHOW KapTHHBI MUpPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKH U TEXHOJIOTUM, B IPAKTUYECKOM AEATEIBHOCTH
JTonen
YuuThIBaTH TPAHUIIBI MPUMEHEHHS N3YYECHHBIX (PU3UUECKUX MOJIEICH:
MaTepuaibHas TOYKa, WHEPIHAIbHAS CHCTeMa OTCUY€Ta, aOCOIFOTHO
10.2 TBEPAOE TEJO, UICATBHBIN I'a3; MOJAEIN CTPOCHHUS ra30B, )KUIKOCTEN U
TBEPABIX TeJ, TOYECUHBINA JJIEKTPUUECKUHM 3apsiyi — IIPU PELICHUU
bu3HIecKuX 3a1a4




10.3

10.4

Pacno3naBaTh pu3ndeckue siBieHus (Iporecchl) U 00BSICHATh UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKOU TEOpUH
CTPOCHMsS BELIeCTBA M JJIEKTPOJAMHAMUKU: DPABHOMEPHOE W
PaBHOYCKOPEHHOE MPAMOJIMHEHHOE IBUKEHUE, CBOOOIHOE MaleHue
TEJ, JABMKEHHUE IO OKPYXHOCTH, WHEPIHs, B3aUMOJACHCTBHUE TEI;
mud¢ys3usi, OpOyHOBCKOE IBHKEHHE, CTPOCHHUE IHKHJIKOCTEH U
TBEPABIX Tel, H3MEHeHHe oO0béMa Tel IpU HarpeBaHUU
(oxJ1aX/IeHUH), TEIUIOBOE paBHOBECHE, MCIApEHUe, KOHJEHcallus,
IUIaBJI€HUE, KpUCTAUIM3alus, KWUIIEHHE, BIIAXKHOCTh BO3/YyXa,
MOBBIIICHWE JaBJICHHUS Ta3a IMpPH €ro HarpeBaHUM B 3aKPBITOM
cocyzle, CBS3b MEXJIy IapaMeTpaMHM COCTOSIHMSL ra3a B

HU30IIPpOLCCCax; JICKTpUu3auusa TCI, B3aMMO/JICHCTBHE 3apAa0B

OnuceiBaTh MEXaHUYECKOE [BU)KEHUE, HCHOJIb3ysd (U3NYECKUe
BEJIMYUHBI: KOOPAHUHATA, IIYTh, IEPEMELIEHUE, CKOPOCTh, YCKOPEHHUE,
Macca Tena, CHJIa, HMIIYJbC TeElla, KUHETHYECKas DJHEprus,
NOTEHIMAJbHAsL HHEPIus, MeXaHudeckas paboTa, MeXaHHYecKas
MOIIHOCTb; INPH ONMCAHUM IPABWIBHO TPAKTOBATh (U3NUECKUN
CMBICT HCIOJB3YEMBIX BEJIMYMH, UX OOO3HAUEHUS U EAUHMIIBI,
HaXOJUTh (POPMYJIbI, CBSI3bIBAIOIINE JTAHHYIO (PU3NYECKYIO BEIUUUHY

C ApYT'UMHU BCINYNHAMU

10.5

OnuchiBaTh HM3Yy4YEHHBIE TEIUIOBBIE CBOMCTBA TEJI U TEIJIOBbHIE
SBJIEHUS, HUCHOJb3ys (U3MUECKUE BEIUYMHBI: JaBJIEHUE rasa,
TeMIIEpaTypa, CpeAHsAs KUHETHYECKas DJHEpPrus XaoTHUYECKOIo
JIBV)KEHUS MOJIEKYJ, CPEIHEKBAJPATHYHASI CKOPOCTh MOJIEKYII,
KOJMYECTBO TEIJIOTHI, BHYTPEHHsA OJHeprus, paborta rasa,
KOA(UIIMEHT TOJEe3HOr0 JAEHCTBUS TEIUIOBOTO JBHUraTelNs; IpHU
ONMMCAHWU  MPAaBWIBHO  TPAKTOBaTh  (U3WYECKUH  CMBICH
UCIIOJIb3YEMbIX BEIUYMH, UX O0O3HAUEHHS U €AMHUIIbI, HAXOIUTh
bopMynbl, CBS3bIBAIOLIME JaHHYIO (U3MYECKYI0 BEIMYHUHY C

APYruMu BCIIMYUHAM

10.6

OnucelBaTh M3yYEHHBIE DJJIEKTPUYECKHE CBOICTBA BelIECTBA U
AIIEKTPUYECKUE sBIEHHUS (IIPOLECCh), MCIONB3Yys (U3NUECKUE
BEJIMYMHBI:  DJIGKTPUYECKUM  3apsia,  DJIEKTpUUEcKoe  IMoJe,
HaIpsOKEHHOCTh MOJS, MOTEHLIMAN, Pa3sHOCTh IOTEHUUAJIOB; IPH
OMHMCAHUM  TMPABUIBHO  TPAKTOBaTh  (PU3WUYECKH  CMBICHT
UCTIOJIb3YEeMbIX BEIUYMH, UX 0003HAUCHHsS M €IUHMIIBI, YKa3bIBaTh
(bopMyIibl, CBA3BIBAIOILINE JAaHHYIO PU3NYECKYIO BEIUUUHY C APYTUMU

BCIIMYHNHaAMU




10.7

AHATM3UPOBATh (DU3WYECKHUE TMPOIECCHl M SBJICHUS, WCIONb3YS
(bu3nyecKre 3aKOHBI U TPUHITUIIBI: 3aKOH BCEMUPHOTO TATOTeHHS, |,
Il u 111 3axkonBI Hpl0TOHA, 3aKOH COXpaHEHUsI MEXaHUUECKOW YHEPTHUH,
3aKOH COXPaHCHHSI HMITYJIbCA, IIPUHIIUIT CYTIEPIIO3UITUH CHII, IPUHIIHIT
paBHOIPABUSI HHEPIHATBHBIX CHUCTEM OTCYETA; MOJEKYJISPHO-
KHHETUYIECKYIO TCOPHIO CTPOSHUS BEIIECTBA, T'a30BbIE 3aKOHBI, CBS3b
CpelHEel KMHETHYECKOW SHEPrHH TEIUIOBOTO IBIIKEHHSI MOJIEKYI C
a0COIIIOTHOW TEMITepaTypoid, TIEPBbIA 3aKOH TEPMOJNHAMHKH; 3aKOH
COXpaHEHHsI DJIEKTPUYECKOTro 3apsiaa, 3akoH Kynona; mpu sToMm
pa3nuyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €T0 MaTeMaTHYECKOE

BBIpQXEHHE U YCIOBUS (TPAHUILIBI, 00JIACTH) IPUMEHHUMOCTH

10.8

10.9

10.10

10.11

10.12

OOBSICHATD OCHOBHBIC TPHUHIUIIBI JACHCTBUS MAIlUH, MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB; pazIu4aTh YCIOBUS HUX O€30MacHOT0

HUCIIOJBb30BaHUs B HOBCGI[H@BHOﬁ JKHU3HHU

BBIMTOTHATE AKCTIEPUMEHTHI IO UCCIICOBAHHUIO (PU3NIECKUX SBICHUM
M OpoHeCCOB € UCIIOJIb30BAHUCM IIPAMBIX U KOCBCHHBIX I/IBMepeHI/IfI;
pu 3TOM (HOPMYITHPOBATH MTPOOIEMY (3a/1a4y) U TUIIOTE3Y YI€OHOTO
HKCIEpUMEHTa,  coOMpaTh  YCTAaHOBKY U3  MPEUIOKEHHOIO

060p}/'I[OBaHI/I}I, MMPOBOAUTD OIIBIT U (bOpMy.]'II/IPOBaTB BBIBOBI

OCYIJ_IeCTBJ'I}ITB npsAMbI€ W KOCBCHHBIC UH3MCPCHUSA (I)I/ISI/I"ICCKI/IX
BCJIIMYHH,; IIPU 3TOM BBI6I/IpaTB ONTHUMAJIBHBIN CIIOCO0 HU3MCPCHHUA U

HCIIOJB30BaTh U3BCCTHBIC MCTOAbI OLICHKHU HOI‘pGHIHOCTGfI I/ISMCpCHI/II\/'I

HccnenoBaTh 3aBUCUMOCTH MeXAY (U3NYECKUMHU BEIMYMHAMU C
MCIIOJIb30BaHUEM MPSAMBIX H3MEPEHMI; MPU 3TOM KOHCTPYHPOBATh
YCTAHOBKY, (PUKCHUPOBaTh pE3yJbTaThl MOJIYYEHHOM 3aBUCHUMOCTH
(bu3nUecKrux BETMYUH B BHJIE TaOIUI U TPadUKOB, eNaTh BHIBOJBI I10

pe3ysbTaTaM HCCIe10BaHus

CobOmoate mpaBwia 0e30MacHOro Tpylda TMpU  TMPOBEICHUU
UCCIIEIOBaHUM B paMKax Y4eOHOTro DJKCIIEpUMEHTa, Yy4eOHO-
WCCIIEIOBATENIbCKONM U MPOEKTHOM JEATEIBHOCTH C MUCIOJIb30BAHUEM

U3MEPUTENBHBIX YCTPOUCTB U TaOOpaTOPHOTO 000PYAOBAHUS

10.13

Pemmatp pacu€THble 3a/1a4u ¢ SIBHO 33JJaHHON (PU3NYECKOM MOJIENbIO,
UCTIONB3YS (hM3UUECKHUE 3aKOHBI M MPHUHIIMIIBI; HA OCHOBE aHAIIM3a
YCJIOBHS 3a7laud  BBIOMPATh (PU3WUYECKYIO MOJENb, BBIJACISITH
bu3nvecKrue BeMUIUHBI U (HOPMYJIIbI, HEOOXOIUMBIE IS €€ PeIIeHNUs,
MPOBOJUTh PAaCY€Thl M OIEHUBATh PEATbHOCTh MOJIYYEHHOTO

3HA4YeHUs1 (PU3NIECKOMN BETHMUMHBI




10.14

Pemlate  kauecTBEHHbIE  3aJa4d:  BBICTPauMBaTh  JIOTUYECKHU
HENPOTUBOPEUMBYIO LIETIOUKY PACCYKJICHUM C ONTIOPOM HA U3yUYEHHbBIE

3daKOHBI, 3dKOHOMCPHOCTHU U (l)I/I3I/ILIeCKI/IC SIBJICHUS

10.15

Hcnonb30BaTe MpU pelIeHHMH Y4YeOHBIX 33/7a4 COBPEMEHHBIC
MH(OPMALIMOHHBIE TEXHOJOTUU [UIsl TOUCKA, CTPYKTYPUPOBAHMS,
MHTEPIIPETAllMM U TPEJICTaBICHUS Y4eOHOW W HAyYHO-TIOMYJISIPHON
uH(pOpPMAaLIKH, TTOTYYEHHONW U3 PA3TUYHBIX UCTOYHUKOB; KPUTHUYECKU

aHAJIM3UPOBATH MOTY4aEMyIO HH(POPMAIHUIO

10.16

10.17

[TpuBOIUTE MpUMEPHI BKJIAJAa POCCUNCKUX U 3apYOCKHBIX yUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBICHEHHE IPOLIECCOB OKPYKAIOLIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTHI

Hcnonb30BaTh TEOpETHUYECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOU
KU3HM Juid  o0ecriedeHHus O€30MaCHOCTH INpU  OOpalleHuu ¢
npubopaMu M TEXHUYECKMMM YCTPONCTBAMH, MJI COXpPaHEHUS
300pPOBbSI M COOJIOAEHHS HOPM SKOJOTMYECKOTO IIOBEICHHS B

OKpYXKaroIiei cpene

10.18

11 KJIACC

Kon
NMpoBepsieMoro
pe3yJjbrTara

111

PaGoTaTh B rpymne ¢ BHIIIOJHEHUEM Pa3IMUHBIX COL[MAIBHBIX POJIeH,
IUIAHUPOBaTh  pabOTy TPYIIbI, palMOHAIBHO  pPaCHpenessTh
00s13aHHOCTH U IUJIAHUPOBAaTh JEATEIbHOCTh B HECTAHAAPTHBIX
CUTYyallUsiX, aJeKBaTHO OLIEHHWBATh BKJIaJ KaXKJOTO U3 YYaCTHHKOB

IPYIIHI B peLIeHHE pacCMaTPUBAEMON MPOOIIEMBI

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeIbHOI MPOrpaMMBbl CpeHEro 001ero 06pa3oBaHus

JleMOHCTpHpOBaTh Ha TpUMEpax poOJdb W MeCTO (U3HKU B
(hOpMHUPOBAHUK COBPEMEHHOM HAYYHOW KapTHHBI MUpPA, B Pa3BUTHUH
COBPEMEHHOM TEXHUKHU U TEXHOJIOTH, B MPAKTUYECKOMN NEATEIIBHOCTH

JFO/IeH, IeTIOCTHOCTh U €IMHCTBO (PU3NYECKOI KapTHHBI MUpa

11.2

Y4YuTHIBaTh FPaHUIBI IPUMEHEHUS U3YUYEHHBIX (PU3NUECKUX MOIETIEH:
TOYEUYHBIN DJIEKTPUYECKUN 3apsNl, siIepHas MOJEIIb aTOMA, HYKJIOHHAs

MO/JIEJIb aTOMHOT'0 Si/ipa MPH peleHN: GU3NIecKux 3a1ayu

11.3

Pacnio3naBath Qu3ndeckue siBIeHUS (IIPOLIECCHI) U OOBSACHATH MX HA
OCHOBE 3aKOHOB OJJIGKTPOJAMHAMUKM U  KBAaHTOBOM  (DM3HKH:

QJICKTPHUYECKasd IMPOBOAMMOCTL, TCIIJIOBOC, CBETOBOC, XHMMHYECKOC,




11.4

MAarHUTHOE  JICWCTBUS  TOKA,  B3aWMOJCWCTBUE  MArHHUTOB,
AIIEKTPOMArHUTHAs WHAYKIUS, JEHCTBUE MAarHUTHOTO TOJNS Ha
MPOBOAHUK C TOKOM M JIBIXKYIIUHCS 3apsif, 3JEKTPOMarHUTHbHIE
KojeOaHusi W BOJIHBI, NPSMOJIMHEHHOE pacHpOCTpaHEHUE CBeETa,
OTpaKeHHe, TMpelomiieHHe, uHTepdepeHuus, audpakuus u
MOJISIPU3ALUS CBETA, JHCTIEpPCHs CBeTa, (POTOMEKTpHUecKuil 3 ekt
(botoaddexT), cBeTOBOE NaBieHHWE, BOSHUKHOBEHHE JIMHEHYATOTO
CIEKTpa aroMa BOAOPOJA, €CTECTBEHHass M HCKYCCTBEHHAas

PaAOAKTUBHOCTh

OnuceiBaTh U3YyYEHHBIE CBOICTBa BelIeCTBA (AJIEKTPUUYECKUE,
MarHUTHBIE, ONITUYECKUE, DIIEKTPUICCKYIO IIPOBOIUMOCTD PA3IMYHBIX
cpel) U DOIEKTPOMArHUTHBIC SIBJICHUS (IIPOLIECCHI), HCIOIb3YA
dbusznuecKkue BENUYMHBL: OJCKTPUUECKUW 3apsjl, cujia TOKa,
AIIEKTPUYECKOE  HAMpPSKEHHE, OSJIEKTPUUECKOE COMPOTHUBIICHUE,
pazHocTh noreHuuanos, IJC, paboTta Toka, UHIYKIHUS MAarHUTHOTO
nons, cuna Ammepa, cuia JlopeHma, MHAYKTUBHOCTh KaTYIIKH,
SHEPrusl IEKTPUUECKOr0 M MAarHUTHOTO TOJEH, Mepuoa U 4acToTa
KoJieOaHui B KoJieOaTeIbHOM KOHTYpE, 3apsijl U CHJIa TOKa B IIPOIIecce
TapMOHUYECKHX  JJICKTPOMArHUTHBIX  KojeOaHuHd,  (OKyCcHOE
paccTosiHUE W ONTHYECKas CHJIA JIMH3BI; MPU OMUCAHUU MPABUIBHO
TPakTOBaTh (UIUYECKUN CMBICT HUCIHOIB3YEMBIX BEINUYHH, UX
0003HAYCHHSI W CIUHUIBI, YKa3bIBaTh (HOPMYIBI, CBS3BIBAIOIIUE

JaHHYIO (PU3NYECKYIO BETUUYHUHY C JPYTMMH BETUYUMHAMU

115

11.6

OnuchiBaTh M3yYEHHbIE KBAaHTOBBIE SIBJIEHUS U  MPOLECCHI,
UCIIONB3Ysl (PU3UYECKUE BEJIMUYUHBI: CKOPOCTb AJIEKTPOMArHU THBIX
BOJIH, JJTUHA BOJHBI M 4acTOTa CBETA, SHEPTUsS U MUMITYJIbC (OTOHA,
NEpPHOJI TIOJIypaciaja, 3HEPTrus CBSA3H aTOMHBIX S7€p; IPU ONMCAHNUU
NpaBUJIbHO TPakTOBaTh (U3MYECKUI CMBICT  HCIOJIb3YEMBIX
BEJIMYMH, MX OOO3HAUYEHUs M E€IUHULbI; YyKa3blBaTh (HOPMYIIbI,
CBS3BIBAIOIINE JAHHYI (DU3MUECKYI0 BEJIUYMHY C JAPYTUMHU

BCIMYMHAMM, BBIYHUCJIATHE 3HAYCHUC (I)HSH‘-ICCKOﬁ BCIIMYHUHBI

AHanu3upoBath (U3NYECKUE TMPOIECCHl W SBJICHHS, HCIOIB3YS
¢u3nYecKne 3aKOHBl W TNPUHIOMIBL 3akoH Owma, 3aKOHBI
MOCJE0BATEIHOTO U MapalIeIbHOTO COEIUHEHUS MPOBOAHUKOB,
3akoH /oy — JIeH1a, 3aKk0H 3JEKTPOMAarHUTHOW UHAYKLIHUH, 3aKOH
MPSIMOJIMHEIHOTO PACIPOCTPAHEHUS CBETA, 3aKOHBI OTPAXKEHUS CBETA,
3aKOHbl ~MPEJIOMJICHUSA CBETa, ypaBHEHHE OUWHINTEHHA  IJIs

dboTodrdderra, 3aKOH COXpAHCHHUS DHEPTUM, 3aKOH COXPaHEHUS




11.7

11.8

UMITyJIbCa, 3aKOH COXPaHEHHs JJIEKTPUUYECKOro 3apsia, 3aKoH
COXpAaHEHUsT MaccoBOro 4YHucila, nocTynarsl bopa, 3akoH
pPaAMOAaKTUBHOTO paclaja; MpU O3TOM pa3IuyaTh CIOBECHYIO
(bopMyIHpPOBKY 3aKOHA, €T0 MATEMAaTHUYECKOE BBIPAXKEHUE U YCIOBUS

(rpaHuLIbI, 06JIACTH ) TPUMEHUMOCTH

OnpenensaTh HamnpaBiIeHHE BEKTOpa HMHIYKIUHM MAarHUTHOTO TOJIS
MIPOBOJIHUKA C TOKOM, CUJIbI AMriepa u cuiibl Jlopenia
CTpouTh ¥ ONUCHIBATH M300pa’KE€HHE, CO3AaBAEMOE ILIOCKUM

3€pKajoM, TOHKOW JINH301

11.9

11.10

BEITIOTHATE AKCIIEPUMEHTHI TI0 UCCIICIOBAHUIO (PU3UYECKUX SBIICHUI
U TIPOIIECCOB C WCIIOIH30BAHUEM IMPSMBIX M KOCBEHHBIX M3MECPEHUM;
pu 3ToM GopMyIUPOBAThH NMpodiIeMy (3a7ady) U TUIOTe3y yueOHOTro
OKCIEPUMEHTa,  CcOOMpaTh  YCTAHOBKY W3  MPEUIOKEHHOIO
000pyI0BaHUsI, IPOBOJUTH OTBIT ¥ POPMYITHPOBATEH BHIBOIBI

OCyIecTBISITh MPSMbIE W KOCBEHHBIC H3MEpEHUs (HU3HUSCKUX
BEJIMYMH; TIPYU 3TOM BBIOMPATh ONTHMAIBHBIN CIIOCOO M3MEpPEHHS U

HCIIOJB30BaTh N3BCCTHLIC MCTOAbI OLICHKHA l'IOl"pCIJ.IHOCTCfI I/I3MepeHI/II>'I

11.11

UccnenoBath 3aBUCUMOCTH (PU3UYECKUX BETUYHH C UCIIOIH30BAHUEM
NpSIMBIX HM3MEPEHUM; TMpPU HTOM KOHCTPYUPOBATh YCTAHOBKY,
(buKCUpOBaTh PE3yNbTAThl MOJTYYCHHONW 3aBUCHUMOCTH (DU3HUECKUX
BEJIMYUH B BUJIE TAOIUIT U TpaUKOB, JIe7aTh BHIBOBI IO PE3yJIbTaTaM

HCCIIEIOBAHUS

11.12

11.13

11.14

Cob6mronate mpaBuia 0€30MaCHOrO Tpyda TMpU TNPOBEIAEHUU
UCcCe0OBaHUN B paMKax y4eOHOro SKCIEepUMEHTa, Y4eOHO-
UCCIIEIOBATENIbCKOW M TPOEKTHOM e TEIIbHOCTH C UCIIOJIb30BAHUEM

U3MEPUTENIbHBIX YCTPOICTB U 1abopaTOPHOTO 000pYy10BaHUs

Pematp pacu€THble 3a/1a4u ¢ SIBHO 33JJaHHON (PU3UYECKOM MOJIENbIO,
UCTIONB3Ys (DU3WYECKUE 3aKOHBI W TPUHIIMIIBI; HA OCHOBE aHaIu3a
YCJIOBHS 3a7aud  BBIOMPATh (PU3WUYECKYIO MOJENb, BBIJACISITH
buznyecKre BeTHMYUHBI U POPMYIBI, HEOOXOIUMBIE [Tl €€ peleHHs,
MPOBOAUTH pPAcUy€Tbl W OLEHUBATH PEAITBHOCTH IOJYYEHHOIO

3Ha4YCHMs (PU3MUECKOU BEITMYHNHBI

Pemarp  KkadecTBeHHBIE  3aJauyd:  BBICTPAUBATH  JIOTUYECKHU
HENPOTUBOPEUHBYIO LIETIOUKY PACCYXACHUI C OTIOPON HA U3YUYEHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (bI/IBI/I‘IeCKI/Ie SABJICHUS

11.15

Hcnonp3oBaTh Mpu  pelIeHWHd Y4YeOHBIX 33Jad COBPEMEHHBIE

UH(POPMALIMOHHBIE TEXHOJOTMU ISl TOUCKA, CTPYKTYPHPOBAHUS,




MHTEPIIpETAllMM U IPEICTaBICHUsS y4€OHOW M HAy4YHO-IIOMYJISIPHON
uHpOpPMAaLIKH, TTOTYYEHHONW U3 PA3TUYHBIX UCTOYHUKOB; KPUTHUYECKU

aHAIM3UPOBATH MOJTy4aeMyto HH(OPMALIUIO

11.16

11.17

OOBSICHATH MPUHLIUIBI ACUCTBUS MAIlUH, MPHOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3iauyaTh YCIOBHsS MX O€30MacCHOr0 HCHOJIb30BAHUS B
IIOBCEIHEBHOM JKHU3HU

[TpuBOANTE MpHUMEpPH! BKJIAZA POCCUHCKUX U 3apYOEkKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B O0BSICHEHUE MTPOLIECCOB OKPYKAIOIIETO

MHpa, B Pa3BUTHUC TCXHUKU U TEXHOIOT I

11.18

11.19

Mcronp30BaTh TEOPETHUECKUE 3HAHUS MO (PU3KMKE B IOBCEIHEBHOU
KU3HU Jis  obecriedeHusi Oe30MacHOCTH TpH  OOpalieHUuH C
npubopaMd U TEXHHUYECKUMHU YCTPONCTBAMH, M COXpaHEHHS
3I0pPOBbS M COOJIOJIEHUST HOPM SKOJOTHYECKOro TIOBEJIECHUS B
OKpY>Karollen cpene

PaboTarp B rpymnme ¢ BBIIIOJHEHUEM PA3JIMYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBaTh ~ pabOTy  TPYNINbBI,  PAlMOHAIBHO  PACHPEICIIAThH
00s3aHHOCTH ¥ IUIAHUPOBATh JIEATENILHOCTh B HECTaHJIAPTHBIX
CUTYyallHsIX, a/IeKBaTHO OIEHMBATh BKJIAJ KaKIOTO M3 YYaCTHHUKOB

IPYIIIbI B PELLIEHHE PacCMaTpUBaeMOM MPOOIIEMBI




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

pasaejaa 3JIECMECHTA

Kon Kox nposepsiemoro

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

OU3NKA 1 METOJbI HAYYHOI'O IIO3HAHN A

11

1.2

®usuka — Hayka o npupoxae. Hayunbie
METO/1bI II03HAHUS OKpYsKarouero Mupa. Poip
JKCIIEPUMEHTa U TEOPUM B  Ipolecce

MIO3HAHUS IPUPOJIBI. DKCIIEPUMEHT B (pr3uke

MogenupoBanue (U3HYECKUX SBICHUH W
IIPOLIECCOB. Hayunsbie TUIOTE3BI.
®usnyeckue 3aKOHbl M TEOpHH. | 'paHuUIbI
OPUMEHUMOCTH  (U3UYECKUX  3aKOHOB.
[IpuHnmn coorBerctBua. Pome m  mecto
¢u3ukn B (QOPMHUPOBAHMU COBPEMEHHOM
Hay4YHOW KapTHHBI MHpa, B IPAKTUYECKOH

e TEIbHOCTH JTI0AeH

MEXAHHKA

211

212
2.1

2.1.3

#i#HPartitHKIHEMATHUKA

Mexanunuaeckoe IBYKEHHUE.
OTHOCHUTENBLHOCTD MEXaHUYECKOTO

neuxkeHust. Cucrema orcuéra. TpaekTopus

[Iepemenienue, cKOpOCTh (CPEIHSS CKOPOCTh,
MIHOBEHHass  CKOpPOCTb) M YCKOpEHHE
MaTepualbHON TOYKH, UX IMPOECKUUU HA OCH
CUCTEMBI KOOPJIMHAT. Cnoxenue

MIEpEMENICHUH U CII0KEHNE CKOPOCTEN

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MIPSMOJIMHENHOE IBIKECHUE. I'padpuxu
3aBUCHUMOCTH KOOpJMHAT, CKOpPOCTH,
YCKOPEHUH, IIyTH U IIepeMelleHus

MaTepUaIbHOU TOUKHU OT BpEMEHU




914 CBoOogHoe majienue. Y CKopeHue
o CBOOOIHOTO NaJICHUS

KpusonnueliHoe nBukeHue. PaBHOMepHOE
JBIDKEHUE  MaTepualbHOM  TOYKM IO
2.15 OKPY’KHOCTH. YIJIOBasi CKOPOCTb, JIMHEWHAas
CKOpOCTb. [Tepuon u 4acToTa.

LleHTpOCTpEMHUTEIFHOE YCKOPEHHE

TexHudyeckue  yCTpOMCTBA:  CIMAOMETP,
2.1.6 JBIKCHHUE CHAPSIOB, ICMHBIE U PEMEHHBIC
nepenayu
[IpakTnueckue paboTHL. H3smepenune
MIHOBEHHON  ckopoctH.  MccnepnoBanue
COOTHOILIEHUS MEXY My TSIMH,
IIPOMJCHHBIMU TEJIOM 32 IOCIJIE0BATEIbHBIE
917 paBHbIE  MPOMEXYTKHM  BpPEMEHU  IpH
o PaBHOYCKOPEHHOM JBM)KEHHH C HadaJbHOU
CKOpPOCTBIO, paBHOW Hymwo. H3ydeHue
JIBUKCHMSI IIApUKa B BA3KOH JKUIKOCTH.

WN3ydyenne nBukeHus Tena, OpOLIEHHOIO

TOPHU30HTAJIBHO

H#PartH# IMTHAMUKA

[Mpuammn  oTHOCcUTenbHOCTH  [ammes.
221 IlepBeiii 3axkoH HproToHa. MHepuunanbHbIe

CHUCTEMBI OTCUETA

929 Macca tena. Cuna. [IpuHnyn cynepno3suuuu
o cul

59 Bropoii 3akoH HeroTOoHa M1 MaTepUalbHON

223 TOYKM B HMHEPUHAIBHOM CHUCTEME OTCYETA
(UCO). Tperuit 3akoH HproToHa mns

MaTCpHaIbHBIX TOUCK
3akoH  BceMHpHOro Tarorenus. Cuna

224 TsokecTH. IlepBas kocmuueckas CKOpOCTb.

Bec Tena

2.25 Cuia ynpyroctu. 3akoH ['yka




2.3

2.2.6

2.2.7

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHUs
CKOJBXKEHUST M  CHJla TPEHUA  IOKOS.
Koaddunuent tpenns. Cusa conpoTuBiieHus

IIpH ABMIKCHUU TEJIa B ) KUAKOCTH HUJIM I'a3C

[loctynarenbHoe U BpaliaTeabHOE ABHXKEHNE

a0COJIIOTHO TBEPOTO TeJa

2.2.8

MOMEHT CUJIbl OTHOCUTEIBHO OCH BPAIICHHUS.
[liteuo cunel. YcioBust paBHOBECUS TBEPAOTO

tena B 1ICO

2.2.9

2.2.10

TexHuueckue YCTpOﬁCTBaI INOAIIMITHUKH,

ABMIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

[IpakTuueckue padboThl. M3yuenue nBmKeHUS
Opycka MO HaKJIOHHON TIUIOCKOCTH TOJ
JEeHUCTBUEM HeCKoJbkuXx cui. MccnenoBanue
3aBUCUMOCTH CHJI YIIPYTOCTH, BOZHUKAIOIINX
B JedopMUpYyeMOil TMpYyKUHE U PE3UHOBOM
oOpasrie, OT BENUYUHBI WX Jedopmaiuu.
UccnenoBanue yCIIOBUM paBHOBECHS

TBEP/IOTO Tella, UMEIOIIETO OCh BPALLECHUS

#H#Par#H#3AKOHBI COXPAHEHIMA B MEXAHUKE

NMnynsc MarepuanbHOM TOYKH, CHCTEMBI

231 MaTepHaIbHBIX To4eK. MMmynbc cuibl u
M3MEHEHHE UMITYIIbCa TeJla
932 3akoH coxpaHeHuss wummnyinsca B HMCO.
o PeakTuBHOE IBHXKEHHE
2.3.3 Pabota cuibl
234 MOIIHOCTE CHIIBI
935 Kunernueckass  sHepruss  MaTepHAIBHON
o Touku. Teopema 0 KHHETHUECKOH YHEPIUn
[MorennmaneHast sHeprus. IloreHnuanbHas
236 SHEPTHs yIpyro nehopMUpPOBaHHOM

NPYKUHBI. HOTCHI_II/IaJIBHaH SHEpTrHUd TCJa

BOJIM3U MTOBEPXHOCTH 3eMIIH




HOTGHHI/IaJ'IBHBIe N HCIIOTCHLUMAJIBHBIC CUJIBI.

CBsi3b  pabOThl HEMOTEHIIMAIBHBIX CHJI C

2.3.7 M3MEHEHHUEM MEXaHUYECKOI SHEPTHH
CHCTEMBI TEJL 3aKkoH COXpaHEHHS
MEXaHUYECKOH 3Heprun

2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHHS

239 TexHuyeckue ycTponcTBa: JBUKEHHE PaAKeET,

o BOJOMET, KOIIEp, IPYKUHHBIN ITUCTOJIET

[Ipaktuueckue pabotel. M3yuenue cBs3u

2310 CKOpOCTel Ted TMpH HEyNmpyrom  yiape.

HccnenoBanme cBs3um  pabOTBI  CHJIBI  C

H3MEHECHHEM MEXaHNYeCKOM OHCPI'HHA TCJia

3.1

MOJIEKYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA
#iH#Par###OCHOBbBI MOJIEKVJIIPHO-KUHETUYECKOM TEOPUU

3.11

OcCHOBHbIE ~ TOJOXEHUS  MOJEKYJSPHO-
KMHETUYECKOU TEOPUH. bpoyHoBckoe
neuxenue. uddysus. Xapakrep ABUKEHUS

M B3aMMOJICHCTBUS YaCTHII BEIlIeCTBa

3.12

Mogenu cCTpoeHHsI Tra30B, XKUIKOCTEH U
TBEPABIX TE€T U OOBACHEHHE CBOWCTB

BEIIIECTBA HA OCHOBE 3THUX MOJeIIeH

3.1.3

3.14

Macca monekyn. KomudecTtBo BemecTsa.
[Toctosinnas ABoraapo
TenmoBoe paBHOBecue. Temmeparypa u eé

n3mepenue. [llkana remneparyp Lienscus

3.15

3.1.6

Mopnens wmaeanpHoro raza. (OcHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KUHETUUYECKON

TCOPHHU UACATBHOI'O ra3a

AGcomtoTHas TeMIeparypa Kak Mepa cpeiHein
KMHETUYECKOU SHEPTUu TEIIOBOTO
JIBH>KeHUd vacTtul rasza. llkama temneparyp

KensBuna

3.1.7

VYpaBuenune Kianelipona — MeHaeneesa.

3akoH JlaapTOHA




3.18

I"a30oBBIC 3aKOHEI. I/IBOHpOHCCCH B NJ€aJIbHOM
ra3c¢ C MOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA:

M30TepMa, u30Xopa, n3odbapa

3.1.9

3.1.10

TexHuueckue  yCTpOMCTBA:  TEPMOMETD,
6apomeTp

[IpakTuueckue pabotsl. M3mepeHue macchl
BO3]lyXa B KJIacCHOM koMmHare. MccnenoBanue
3aBUCHUMOCTH MEXy napameTpamu

COCTOSHUSA PA3pPCIKCHHOI'O ra3da

3.2

OCHOBbI TEPMOJIMHAMUKN

3.2.1

3.2.2

TepMO,Z[I/IHaMI/I‘ICCKaH CHUCTCMA. BHyTpeHHHH
OHCPIuia TepMOI[I/IHaMI/I'-IGCKOI\/JI CUCTEMBI H

CIocoObI €€ H3MEHEHNS

KomuyectBo TemnoTe! U paboTta. BHyTpeHHSIS

QHCPIruA OAHOATOMHOI'O HACAJILHOI'O I'a3a

3.2.3

3.24

Bunel Tenmonepenauu: TEIUIONPOBOLHOCTS,
KOHBEKIIUS, u3llydeHue. Tenno€éMKocTh Tena.
YnenbHas TEIIOEMKOCTH BellecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCTLJIOIICpEaauc

ITepBrrit 3aKOH TEPMOIUHAMHUKH.
[Ipumenenue IIEpBOro 3aKOHa
TEPMOJUHAMUKHI K M30MPOLIECCaM.

I'paduueckas uHTEpHIpeTays padboThl raza

3.25

TeroBble MamuHbl. [IpuHOMOBL KECTBHS
TEIUIOBbIX MaluH. [IpeoOpa3zoBaHus sHepruu
B TemIoBbIX MamuHax. KoadduumeHt
nosiesHoro  gaeiicteus  (mamee —  KIIM)

teroBoi MamuHel. [{ukn Kaprao u ero KIT/I

3.2.6

Bropoit 3aKOH TEPMOJIMHAMUKH.
HeoOpatumocTs mpormeccoB B MPHPOJIE.
TemaoBele  ABUTATEIIM. DKOJIOTHUECKUE

pOOIEMBI TETUIOIHEPTETHKU

3.2.7

Texnuueckue YCTpOMCTBA: JBUTaTENIb
BHYTPEHHETO CTOpaHus, OBITOBOM

XOJIOAWJIbHUK, KOHAUITHUOHCD




3.3

4.1

3.2.8

[IpakTuueckue paboTHI. N3mepenne

YAEIBHON TEIIIOEMKOCTH

###Par###AT'PEI’ATHBIE COCTOSAHUA BEHIECBA. ®A30BbBIE

INEPEXO/IbI

331

3.3.2

ITapooOpa3oBanue " KOHJICHCALHS.
Hcnapenre u kuneHue. YaenbHas TeIIOTa
apooOpa3oBaHusl. 3aBUCHMOCTH

TCMIICPATYPhI KUIICHUA OT AAaBJICHUSA

AOCOIIIOTHAA M OTHOCHUTENbHAA BIAKHOCTD

BO31yxa. HachlmeHHslii map

3.3.3

Teépnoe Temo.  Kpucramimueckue U
amopHble Tema. AHU3OTPONHS CBOWCTB
KPUCTAJIJIOB. Kunkue KpUCTAJUIBIL.

COBpeMeHHHC MaTcpHraIbl

3.34

3.35

3.3.6

IInaBnenue u KpuUucCTaJllIn3alus. Y nennHas

TeruioTa miasiaeHus. Cyonumanus
VYpaBHeHUE TEIIOBOTO OajlaHca
TexHudeckue yCTpOMCTBA: TUIPOMETP U
IICUXPOMETP,  KaJOPUMETP,  TEXHOJIOTUU
MIOJIy4Y€HHUSI COBPEMEHHBIX MaTEpPHAIOB, B TOM

YHUCJIC HAHOMATCPHUAJIIOB, U HAHOTCXHOJIOTHU

3.3.7

IIpaxkTrueckue paboTHI. H3mepenne

BJIQ)KHOCTH BO31yXa

OJIEKTPOAMHAMUKA
###HParii## JIEKTPOCTATUKA

411

41.2

Onexktpuzauust Ten. OIEKTPUUECKUH 3apsi.
JIBa Bu/1a 371€KTPUUYECKUX 3apsiIOB
[IpoBoaHMKH, TUDJICKTPUKA u

MOJIYIIPOBOAHUKHU

4.1.3

3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia

4.1.4

B3aumonerictBue 3apsinoB. 3akoH Kynona

4.1.5

Onektpuyueckoe  nosie.  Hampsok€HHOCTH

3IIEKTPUIECKOTO TOJIA. [TpunIMn




4.2

4.1.6

cynepno3unuu. JIMHUKM — HAOpPsHKEHHOCTH
AJIEKTPUUECKOTO OIS
PaGota cun 3IEKTPOCTATUYECKOTO  MOJIS.

ITorennuan. PasHOCTH MOTEHIIMAIOB

4.1.7

[IpoBOAHUKYK U TUAIEKTPUKU B MOCTOSIHHOM
JJeKTpUYecKOoM moje. Juanexrpuueckas

IIPOHUIACMOCThb

4.1.8

DIEKTPOEMKOCTb. Konpaencarop.
OneKTPOEMKOCTh IUIOCKOTO KOHJEHCATOpA.

9HeerH 3apPsSKCHHOI'O KOHACHCATOPa

4.1.9

TexHuyeckue YCTpOMCTBA:  BIEKTPOCKOIL,
JNEKTPOMETP, AJIEKTPOCTATUYECKas 3alluTa,
3a3eMIJICHHE AIIEKTPONPUOOPOB,

KOHJICHCATOP, KCEPOKC, CTPYHHBINA IPUHTEP

4.1.10

IIpakTuueckue paboTHI. HN3mepenue

ANEKTPOEMKOCTH KOH/ICHCATOPA

HHHPar##H#IIOCTOSIHHBIN DJIEKTPUYECKUN TOK. TOKU B

PA3JIMYHBIX CPEJAX

Ycaopus CYIICCTBOBAHUA IMOCTOAHHOI'O

421 JJEKTPUYECKOTO TOKa. McCTOuHMKM TOKA.
Cuna toka. [TocTossHHBIN TOK
422 Hanpsokenne. 3akon Oma 1715 yyacTka LenH
423 DIEKTPUUYECKOE COMPOTUBJIEHUE. Y IETbHOE
o COTIPOTHBIICHHUE BEIIECTBA
424 [TocnenoBarenbHOE, napajienbHoe,
o CMEIIIaHHOE COeMHEHNE TPOBOHUKOB
Pabota snextpudeckoro Toka. 3akoH [xoyms
4.2.5
— Jlenua
4.2.6 MOHOCTb 3IEKTPUYECKOTO TOKA
anekTpoaBrkymas cuia (gamee — DJIC) u
127 BHYTPEHHEE CONpPOTUBJICHHE HCTOYHUKA

Toka. 3akoH Oma Il TOJIHOM (3aMKHYTOM)

3NeKTpudecKon nenu. Koporkoe 3ambikanne




4.2.8

4.2.9

DNeKTpOHHAs  MPOBOAMMOCTh  TBEPIBIX
METaJUIOB.  3aBHCHUMOCTb  CONPOTUBIICHUS
METaJlJIOB oT TEeMIEPaTypHl.

CBepXIpoBOIUMOCTh

OnexTpuueckuil ToK B Bakyyme. CBoiicTBa

OJICKTPOHHBIX ITYYKOB

4.2.10

4211

4.2.12

4.2.13

4.2.14

[TonynpoBoaAHUKH. CobOcTBeHHas u
MpuMecHas MIPOBOIUMOCTD
MOIYIpOBOAHUKOB. CBOMCTBA p-n Mepexoa.

[TonynpoBoiHUKOBBIE TPUOOPHI

DONEeKTpUYECKUH TOK B  DJIEKTPOJUTAX.
DNEKTPOIUTHYECKAS JUCCOLUaIs.

DNeKTpoan3

DIIEKTPUUYECKU I TOK B raszax.
CaMOCTOSTEBPHBIE W HECAMOCTOATEIbHBIN
paspsan. PasznuuHble TUITBI CAMOCTOATENBHOTO

pazpsaa. Monaus. [1nasma

TexHudyeckue  yCTpOMCTBA:  aMIlepMeETp,
BOJIbTMETP, pEOCTaT, WCTOYHUKU TOKaQ,
3JIEKTPOHATPEBATEIIbHBIC puoopHI,
IJEKTPOOCBETUTEIIbHBIE npudopHl,
TEPMOMETP  CONPOTHUBJICHUS, BaKYyMHBIN
JMOJ, TEPMUCTOPBl U (OTOPE3UCTOPHI,
MOJIYIIPOBOIHUKOBBIN 1MOJ, TaJlbBaHUKA

[IpakTnueckue paboThLI. N3yuenne
CMEIIaHHOTO COEAMHEHMSI PE3UCTOPOB.

N3smepenne OJIC wmcTOYHMKAa TOKAa M €ro
BHYTpPEHHEro cornpoTtusieHus. Habmronenue

ANIEKTPOITH3a

11 KIIACC

Kon Koanposepsiemoro
pa3aena 3JIeMEeHTA

IIpoBepsieMble 3JIeMEHTHI COAePKAHUSA

4

OJIEKTPOAMMTHAMUKA




4.3

#HHParH#MATHUTHOE I1OJIE. OJIEKTPOMATHUTHA

43.1

NHAYKINA
IlocrostHHBIE MarHUTLl. B3aumoaencTBue

IIOCTOAHHBIX MArHuTOB

4.3.2

MaruauTtHoe 1one. BekTtop MarHuTHOM
uHaykuuud.  [lpuHIun — cynepno3uiuu.
Jluauu MarnutHOM WHAYKUMH. KaptunHa
JUHUNA MarHUTHOM MHAYKIMM  I10JIS

IIOCTOSAHHBIX MArHuTOB

4.3.3

4.3.4

MaruuTHOe MoJjie MPOBOJHUKA C TOKOM.
KapTuna nuHuii nosst JIMHHOTO MPSMOTO
MPOBOJIHMKA M 3aMKHYTOT'O KOJIBLIEBOTO
MPOBOJIHUKA, KATYIIKU C TOKOM. OTBIT
Opcrena. BzaumoelicTBre MPOBOJHUKOB

C TOKOM

Cuna Amnepa, €€ MOyJIb U HallpaBJICHUE

435

4.3.6
4.3.7

4.3.8

Cuna  JlopeHma, €€ Moaymnp u
HarpasjeHue. JIBUKeHue 3apsyKEHHON
YaCTHUILbI B OJHOPOAHOM MarHMTHOM II0JIE.
Pa6ota cunsl Jlopeniia

SIBneHune AIEeKTPOMAarHUTHON UHAYKIIUU
[ToTok BeKTOpa MAarHUTHON MHIYKIIMHU
QJIC WHIYKIUH. 3akoH

INEeKTpOMarHuTHOW nuHaykiu Dapanes

4.3.9

BuxpeBoe anexrpuueckoe mnose. I/C
WHAYKIIMA B TPOBOJHUKE, JIBUKYIIEMCS
MOCTYIATEIEHO B OJTHOPOJTHOM

MAargauTHOM II0JIC

4.3.10

[IpaBuno Jlenna

43.11

NHAYKTUBHOCTS. SIBnenue

camouHaykiuu. IJIC caMonHIyKIIUU

4.3.12

9Hepr1/1;1 MAardiMuTHOI'O IIOJIA KaTylmiKh C

TOKOM

4.3.13

OJNEeKTpOMAarHUTHOE I10J1€




TexHuueckne yCTpONCTBA: MOCTOSHHBIE
MarHuThbl, AJIEKTPOMATrHUTHI,
4.3.14 AJIEKTPOABUIATENb, YCKOPUTEIH
JIEMEHTAPHBIX ~ YaCTHll, WHAYKIMOHHAs

1I€4b

[IpakTrueckue paboTHI. N3yuenue
MarHMTHOTO TIOJII KaTYIIKH C TOKOM.
HccnenoBanue neWCTBUS IMOCTOSIHHOTO
4.3.15
MarHuTa Ha  paMKy C  TOKOM.
Uccnenosanue SBIICHUS

3JIEKTPOMArHUTHON MHIYKLIMHU
5 KOJIEBAHMS 1 BOJIHbBI

#H#HPartH#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE
KOJIEBAHUA

KonebarenbHas cucrema. CB0OOOIHBIE
kojebOanus. ['apMoHHMYeckue KoleOaHwUs.
511
ITepwion, wacrora, ammumrtyna u ¢asa

KOJICOaHU

[IpyxuHHBIA MasTHUK. MaTeMaTu4ecKui
5.1.2

MasATHHK

VYpaBHEHHE TapMOHUYECKUX KOJIEOAHUH.
5.1.3 Kunematnueckoe  u  AMHAMUYECKOE

OMMCAaHME KOJIE0ATEIBHOTO IBUKECHUS

5.1
[IpeBpamenue SHEPIUU pu

rapMoHMYecknx  KonebaHusx.  CBs3b
514 AMILTUTYTBI KoJIeOaHuit UCXOITHON
BETTMYMHBI C aMIUTUTyJaMU KoJieOaHui eé

CKOPOCTH M YCKOpPEHUs

Konebarenbubiit  koHTYp. CBOOOIHBIE
JJIEKTPOMAarHUTHBIE KoJieOaHus B
UAeaIbHOM  KOJIEOAaTEIIbHOM  KOHTYpE.
5.15

Amnanorus MCKAY MCXAHUUCCKMMU U

OJICKTPOMAariHuTHBIMHA KOJICOAHMSIMU.

®opmyna Tomcona




5.1.6

2.1.7

3aKoH COXpPaHCHHUS SHEPTHUU B UACAIIBHOM

Kosie0aTeIbHOM KOHTYpE

Brinyxaenusie MEXaHUYECKUE
kosieOannsa. Pesonanc. PesonanchHas
KpHBasi. BeinyxaeHnbie

OJICKTPOMAardHuTHBIC KoJIeOaHHSI.

5.18

5.1.9

5.1.10

5.1.11

5.1.12

[Tepemennbiii  TOK. CUHYCOMAQIBHBIN

IIEPEMEHHBIN TOK.

MouiHocTb [IEPEMEHHOTO TOKa.
AMIIIUTYZAHOE U JEHCTBYIOIIEE 3HAYCHUE

CHJIbI TOKA W HAIIPAKCHUSA

Tpancpopmarop. [IpousBoactso,
nepeaaya U noTpedieHue JIEKTPUIECKON
SHEPruu. OKOJOTMYECKHE PHUCKH IIPU
IIPOU3BOJICTBE DJIEKTPUYECKON HHEPrHUHU.
KynsTypa HCIIOJIb30BAHHUS

3JIEKTPOIHEPTUHU B MOBCEHEBHOMN KU3HU

TexHuueckue ycTpoicTBa: ceiicmorpad,
IEKTPUUECKHI 3BOHOK, JVMHUU

QJICKTponepeaaqd

[Ipaktnueckue pabotel. Mccnenoanue
3aBHCUMOCTH IIeproJia MalbIX KoJeOaHui
rpy3a Ha HUTH OT JJIMHBI HUTH U MaccChl
rpy3a. MccnenoBanue nepeMeHHOro TOKa
B enu u3 MOCJIEI0BATENBHO
COEIMHEHHBIX KOHJIEHCATOpa, KaTyIIKU U

pesucropa

#H#HPartH#MEX AHUYECKUE U DJIEKTPOMATHUTHBIE BOJIHBI

Mexaunueckue BOJIHBI, yCi10BuUs

pacnpoctpanenusi. llepuoa. CkopocTb

5.2 >21 pacnpocTpaHeHusT ©  JUIMHA  BOJIHBIL.
HOHGpeLIHI:Ie " NpOJO0JIbHBIC BOJIHBI

502 #H##Part### Nurepdepennus u audpaxiys

MCXaHHNYCCKHX BOJIH




5.2.3

5.24

3Byk. CKOpOCTh 3ByKa. ' pOMKOCTH 3BYyKa.

Bricora Tona. TemOp 3ByKa

ONEKTPOMarHUTHbIE  BOJIHBI. Y CJIOBHUSA
U3IYy4eHUs DJIEKTPOMATHUTHBIX  BOJIH.
B3aumnas opuenranus Bektopos E, B u v

B BHCKTpOMaFHHTHOﬁ BOJIHE B BAKyyM€

5.25

5.2.6

5.2.7

CpolicTBa  JIEKTPOMArHUTHBIX  BOJIH:
OTpa)keHUE, NIPEJOMIICHUE, MOJISIPU3ALINS,
mudpakius, uaTepdepenuus. CKoOpocTb

OJICKTPOMAriMuTHBIX BOJIH

[Ixana JIEKTPOMArHUTHBIX BOJIH.
[IpumeHeHNne 2J€KTPOMAarHUTHBIX BOJIH B

TEXHHUKE U OBITY
[IpuHLIMOBI PafMOCBS3U U TEIEBUICHHUS.
Pannonokanus. DNEeKTPOMarHuTHOE

3arpsA3HCHHUC Oprmammeﬁ Cpeabl

5.2.8

TexHu4eckue yCcTpOHCTBa: MYy3bIKAaJIbHBIE
HHCTPYMEHTEL, YIbTpPa3ByKOBast
JUarHoCTHUKa B TEXHHUKE U MEIULUHE,
pamap, pamgMONPUEMHUK,  TEJIEBU30D,

anTeHHa, Tenedon, CBU-neun

5.3

##HParfH#OII TUKA

531

5.3.2

5.3.3

[IpssmonuueliHOE pacnpocTpaHeHue
CBETa B OJIHOPOJIHOM cpene. JIyy cBeTa
OtpaxxeHne cBeTa. 3aKOHBl OTPaKEHHS
cseta. [locTpoenne n300paxeHuii B IIIOCKOM
3epKaie

[Ipenomienne cBera. 3akOHBI MPETOMIIEHUS
CcBeTa. AOGCOIOTHBIH MoKazareib

IpCIOMIICHUS

5.34

Iomxoe BHYTpEHHEE OTpaKEHHE.
[IpenenbHbIi yroi MOJHOTO BHYTPEHHETO

OTpaXKeHUs




5.35

5.3.6

5.3.7

Hucnepcusi cBera. CHOXHBIM COCTaB

Oenoro ceera. L{Ber

CoOuparome 1 paccemBalolue JHH3BI.
Tonkas nun3za. POKYCHOE PAaCCTOSHUE U
ONTHYECKass CHJIa  TOHKOM  JIMH3BL
[Toctpoenue n300pakeHU I B
COOMpAIOIIMX W PACCEMBAIONIMX JIMH3AX.
dopmysia TOHKOM JIMH3BI. Y BEJIUYCHHUE,

JIaBaeMoe€ JIUH30HU

[Ipeneinsr [IPUMEHUMOCTHU

FCOMeTpH‘ICCKOﬁ OIITHUKH

5.3.8

Hutepdepennus  cBera. KorepeHTHbIE
HCTOYHUKH. VenoBus — HaOMIOOEHUS
MaKCHMYyMOB u MHHHAMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JBYX

CI/IH(I)8.3HBIX KOTCPCHTHBIX HCTOYHUKOB

5.3.9

5.3.10

5.3.11

5.3.12

Hudpakuuss  cBera.  JudpaxinuonHas
peméTka. YciaoBue HaOIr01eHUs TTIaBHBIX
MaKCHMYyMOB npu naJeHuN
MOHOXPOMaTHYECKOIO cBeTa Ha
TUGPAKIUOHHYIO PEHIETKY

[Tonspuszanusa ceera

TexHudeckue yCTpPOWCTBA: O4YKH, JIyIa,
¢doroanmnapar, NPOEKUUOHHBINA ammapar,
MHKPOCKOII,  TEJIECKON,  BOJOKOHHAas
ONTHKAa,  JAudpakUoOHHas  pemeéTka,

MOJIIPOU T

[Ipaktuueckue  pabotel.  M3mepenue
IoKasareJs npenomienus. MccienoBanue
CBOMCTB  W300paxkeHW B  JMH3aX.

Habmtonenue nucnepcuu cBeta

BJIEMEHTAI CITIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['panuubl TPUMEHUMOCTH KJIACCUYECKOMN
MEXaHUKH. ITocTymatsl TEOpUU

OTHOCHUTCIIBHOCTH: HHBapUaHTHOCTb




MOAYJS CKOPOCTH CBe€Ta B BaKyyMe,

MPUHIUI OTHOCUTEIbHOCTH DUHILITEHHA

OTHOCUTENBHOCTh OIHOBPEMCHHOCTH.

6.2 3aMe[UICHHE BpPEMEHU H COKpallleHHE
JUTUHBI
6.3 DHeprusi ¥ UMITYJIbC CBOOOIHOM YaCTHUIIbI

CBsi3b MacChl C SHEPTHUCH U HMITYJIBCOM
6.4 CBOOOJHOM YacCTUIBL. ODHEPrus MOKOA
CBOOOTHOW 4aCTHIIBI

KBAHTOBAA ®U3UKA
##Par###JIEMEHTBI KBAHTOBOM OIITUKU

®ortonel. Popmyna Ilnanka cBs3u
7.1.1 9HEpruu (POTOHA C ero 4acTOTON. DHEPrHs

1 UMITYJIbC q)OTOHa

OTKpBITHE u HCCIEeN0BaHUE
7.1.2 dbororddexra. Onbiter A.I'. Cronerona.
3akoHb! poTo3ddexra
YpaBHeHue DOHHIITENHA s
7.1.3 dborordpdekra.  «KpacHas  rpaHuUIA»
doroaddexra
7.1.4 Hasnenue ceera. OnbiTel [1.H. JIeOenena
715 XUMHUYECKOE NEHUCTBUE CBETA

Texunueckue yctpoiicTBa: (oTO3/1E€MEHT,
7.16 dorogaTyuk, COJIHEYHas Oatapes,

CBETOINOI

CTPOEHUE ATOMA

Monens atoma TomcoHa. ONBITEI
7.2.1 Pesepdopna o uccinenoBaHUIO CTPOSHHS

aToMa. HnaHeTapHaﬂ MOJ€CJIb aTOMAa

ITocrynater  bopa.  M3nyuenne u
norjomieHue (OTOHOB TIPU  TMEPEXOe
71.2.2 aToMa C OJIHOIO YpOBHS DJHEPruuM Ha

apyroii.  Buper  cnektpoB.  Cnektp

YPOBHEH 3HEPTrUU aToMa BOJIOpOJIa




7.3

7.2.3

124

BomnHoBrle cBoiicTBa yactuil. BoiaHEBI Oe
bpoiiis. KopnyckynsipHO-BOJIHOBOM
nyanu3M. Jludpakmus 2JIeKTpOHOB Ha

KpHUCTaJIax

CroHTaHHOE U BBIHYXXICHHOC U3JTYUYCHUC.

YcTpoicTBO U PUHLIKIT PaOOTHI Jiazepa

7.2.5

TexHuueckue yCTpocTBa: CIEKTPATIbHBIN
aHaJIn3 (CIEKTPOCKOIT), JIa3ep, KBAaHTOBBIN

KOMIIBIOTEPD

7.2.6

7.3.1

7.3.2

[Ipaktnueckue paboTel. Habmronenue

JMHENYATOro CreKTpa

ATOMHOE A1PO

Meroapl HaOMIOJIEHUS € PETUCTpAIUU

OJICMCHTAPHBIX YaCTUI]

OTKpbITHE PAAMOAKTUBHOCTH. OIBITHI
Pezepdopna mo ompeneneHuto cocTaBa
paaroakTUBHOTO u3NMyueHus. (CBoicTBa
anbpa-, Oera-, ramMma-u3I1y4eHHUs.
BrusHMEe pamuoakTUBHOCTH Ha JKUBBIC

OpPraHU3MbI

7.3.3

7.3.4

OTkpplTHE  TPOTOHAa W HEUTpPOHA.
Hyxnonnas monens siapa ['eiizenbepra —
WBanenko. 3apsaa anpa. MaccoBoe 4ncio

anpa. M3oromnsl

Anbda-pacna. DIIeKTPOHHBIN "
MO3UTPOHHBIN  Oera-pacmaa. [amma-
W3IydeHHe. 3aKOH  PaJuOaKTUBHOIO

pacmana

7.3.5

OHeprusi CBSI3M HYKIOHOB B  sJIpe.

Snepubie cunbl. Jledext macchl siapa

7.3.6

Snepuble peaxkuuu. JlemeHue U CUHTE3

aaep

7.3.7

Snepubiii  peaktop.  TepmosimepHbId

cuHre3. [IpoGiemMbl M  MEPCHEKTHUBHI




7.3.8

7.3.9

7.3.10

8.1

8.2

SIICPHOM  DHEPreTUKU. DKOJOTUYECKHUE

aCIIEKTHI SIEPHON DHEPIeTUKU

DOneMeHTapHble  4YacTullbl.  OTKpbITHE
MO3UTPOHA. OyHaaMeHTaJIbHbIE
B3aUMOJICVCTBHUS

TexHudeckue yCTpOMCTBA:  JO3UMETP,
kamepa BuiibcoHa, SAIIEpHBIA peakKTop,
aToMHast 6omMba

[Ipaktuyeckne pabotel. McciemoBanue
TPEKOB YaCTHII (mo TOTOBBIM

¢dotorpadusim)

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3qHoro Heba. Co3Besnus, spKue

3Bé32H)I, IIJIaHETHBI, UX BUIUMOC NBUXKCHUC

Comnueunas cucrema. l[lmaHeTsl 3€MHOU
rpynnsl.  [lma"eTel-ruranTel U UX
Cl'[yTHI/IKI/I, KapJ'II/IKOBI)IC TIJIAHCTHI. MaJ'II)IG

tena COTHEYHOH CHCTEMBI

8.3

8.4

8.5

Connue, d¢ortochepa u armocdepa.

ConHeyHast akTUBHOCTb
Nctounuk sHeprun ConHua u 3B€371

3BE31bI, UX OCHOBHBIE XapaKTEPUCTHKHU:
Macca, CBETUMOCTb, pajinyc, TeMIepaTypa,
150'¢ B3aMMOCBSI3b. Huarpamma
«CTIEKTPATBHBIA KJIACC — CBETUMOCTh.
3BE3ALI IVIABHOW  ITOCJIEIOBATEILHOCTH.
3aBUCHMOCTE «Macca — CBETHMOCTBY IJIA

3BE3]] ITIaBHOM IOCIEA0BATEILHOCTH

8.6

##HHPar###BayTpeHHee CTpoeHHe 3BE3L.
COBpeMeHHI)Ie IpEeaACTaBICHUA (6]
MIPOUCXOXKACHUN W IBOJIIOLUN COHHI_[a u

3BE3. DTankl )KU3HU 3BE3T

8.7

Muneunbiii Ilyte — Hama ["amakTuka.

CnupanbHasgs  cTpykrypa  ['amaktuku,




8.8

pacnpenenenue 3BE3/1, Ta3a M IbUIM.
[Tonoxxenue wu nBwxkenne ConHua B
lamaktuke. Ilmockas wu cdepuueckas

HOJACUCTEMBI | allTakTUKHA

Tuner ranaktuk. PagworajakThku H

KBa3apbl. YEpHBIE IBIPHI B sIpax TajJakTUK

8.9

Bcenennas. Pacmmpenue BcenenHoil.
3akoH XaO0na. Pasz0eranue rajgaxkTHK.
Bospact u pamuyc Bcenennoii, teopus
bonpmoro B3peBa. Mogens «ropsuein

Bcenennoii». PenmukroBoe H3JIy4YCHUC

8.10

MacmitabHast  cTpykrypa  BceneHHoil.
Meraranaktuka. Hepeménusie npobdiemsl

ACTPOHOMUH




Jal KaXJOTO W3 YYaCTHUKOB TPYIIBI B PpEHICHHE pPaccMaTPUBAECMOMN
poOJIEMBI.



TEMATHYECKOE ITIVIAHUPOBAHUE C YKASAHUEM KOJIMYECTBA AKAJIEMUYECKHUX YACOB,
OTBOJAMMBIX HA OCBOEHME KAXJIOW TEMbI, U BO3MOKHOCTbh UCHOJIb30BAHUSA 11O 3TOM
TEME 30P WJIN ITOP, KOTOPBIE ABJAIOTCHA YYHEBHO-METOANYECKUMHU MATEPUAJIAMHA

10 KJIACC

KoumnuectBo yacos
HaumeHoBaHue pa3ieioB U TeM DJiIeKTpoHHbIE (HU(POBHIE)
Ne n/m Kontpoabnsie IlpakTuueckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
Paznean 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUS
1.1 ®u3uKa 1 METOJbl HAYYHOT'O TTO3HAHUS 2 https://m.edsoo.ru/AV1IAWVNQO
Utoro no pazneny 2
Paznen 2. MEXAHUKA
bubmuorexa [IOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6nuorexa [IOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
bu6nuorexa [IOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnorexa [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubnunorexa LIOK
3.2 OCHOBBI TCPMOHHAMHKIL 10 L https://m.edso0.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubmuoreka [IOK
' Pa30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Hroro no pazaeny 24
Paznen 4. 9JIEKTPOJUHAMMUKA
bubnunorexa LIOK

41 UICKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
4.9 IToCcTOSHHBIN JIEKTPUUYECKUH TOK. 12 bubnnorexa [{OK

' Toku B pa3IUuHbIX Cpeaax https://m.edsoo.ru/7f41bf72

Uroro no pazneny 22

PezepBHOE Bpemst 2

OBILIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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

11 KJIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. 3JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DIeKTpOMarHuTHas 11 1 5 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Utoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4eckue U 3JIEKTPOMarHuTHhIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
29 MexaHU4YeCKHe U DJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 2 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

OCHOBHI CTIEITUATBHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCUTEILHOCTHU https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 4
Pasznen 4. KBAHTOBASI ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU OIITHKH 6 Eubmorexa IIOK

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

4.2 Crtpoenue aToma

4.3 ATOMHOE SApO

Hroro no pazneny

15

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

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

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 ngs?ﬁr?]?:;(sigrou/g £41097¢
Utoro no pazneny 7
Pazgen 6. OBOBILIAIOLIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHHE 4 Et?fsj:l;l;fgsigroullé £41007¢
Hroro no paszneny 4
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

Jara
U3ydeHus

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

®dusrka — HayKa O PUPOJE.
HaquHe METOABI ITIO3HAHUA
OKPY’KaIoILEero Mupa

https://m.edsoo.ru/Y XGQSPM1P

Posb 1 MectTo ¢uzuku B
(hOopMUPOBAHUN COBPEMEHHOM
Hay4YHOM KapTHUHBI MUDA, B
NPaKTUYECKOH IeSATETbHOCTH
THOACH

https://m.edso00.ru/8HSXWFFVO

Mexannueckoe IBHKEHUE.
OTHOCHUTEILHOCTh
MEXaHUYECKOrO JBHIKCHHS.
ITepemenienue, CKOpoCTb,
YCKOpEHHE

https://m.eds00.ru/RSOAQV5ZX

PaBHOMEpHOE ITPSAMONIMHEHOE
JIBUKECHHE

PaBHOyCKOpEeHHOE
IIPSAMOJIMHEMHOE IBUKEHUE

https://m.edsoo.ru/L8IPY2JEZ

https://m.edsoo.ru/MDIDKJOUB

CBo00OOHOE ITaZICHUE.
YckopeHne cBOOOTHOTO
naJCHUS

https://m.edsoo.ru/MXPLZIX8J



https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/MXPLZIX8J

KpusosnHeliHOE NBUKEHUE.
JIBr>keHre MaTepuaibHON
TOYKH 10 OKPY>KHOCTH

https://m.edsoo.ru/TFLJ2C4DN

[IpuHLIHAII OTHOCUTENBHOCTH
lNanuiesa. MaepuuanbHble
cucreMsl orcyera. [lepBrlii
3akoH HproToHa

https://m.edso0.ru/J6QY7N3WN

Macca tena. Cuina. [punnun
cynepnosuiuu cui. Bropoi
3akoH HproToHa miis
MaTEepUAIBHON TOUYKHU

https://m.edsoo.ru/BVTNWTAQH

10

11

Tpetuii 3akon HeroToHa niis
MaTEepUAIBHBIX TOYEK

3aKoH BCCMHPHOI'O TATOTCHUA.

Cuna tspxectu. Ilepas
KOCMHUYECKasi CKOPOCTh

https://m.edsoo.ru/JYL414UAN

https://m.edsoo.ru/D13D593MU

12

Cwuta ynpyroctu. 3akoH ['yka.
Bec Tena

https://m.edsoo.ru/RILVEFXEQD

13

Cuna tpenus. Koapdunuent
TpeHust. Cuiia COpoTUBICHUS
NpY ABWKEHHUH TeJla B
KHUJIKOCTH WJIH Ta3e

https://m.edsoo.ru/UZBUPCM5M

14

[ToctynarensHoe u
BpaIaTebHOE JBUKEHNE
a0COJIIOTHO TBEPIIOTO TEa.
MowmenTt cuinl. ITnedo cumsl.
VYcnoBust paBHOBecHs TBEPIOTO
Tena

https://m.edsoo.ru/IDOAU40TS



https://m.edsoo.ru/TFLJ2C4DN
https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/ID0AU40TS

15

16

17

18

HNMnynec MmaTepuanbHOU
TOYKHU, CUCTEMBI
MaTepHalbHbIX TOYEK.
Nmnynbe cuibl. 3aKoH
COXpaHEHHUs UMITYJIbCa.
PeaktuBHOE NBHXKEHUE

PaboTta 1 MOITHOCTB CHJIBI.
Kunernyeckas sneprus
MaTepuaibHOW Touku. Teopema
00 NU3MEHEHUU KHHETUYECKONH
SHEPTUu

[ToreHuunanbHas SHEPTHUS.
[TorenuuanbHas SHEPTUS
yrpyro aeGopMUpOBaHHOM
npyxuHbl. [loreHnmanbpHas
SHEPruUs Tea BOIHU3U
MOBEPXHOCTU 3eMIIH

[ToreHunanbHbIE U
HENOTEHLUAJIbHBIE CHUJIBI.
CBs13b paboThI
HENOTEHUHUAIbHBIX CUJI C
U3MEHEHUEM MEXaHUYECKON
SHEPIMH CUCTEMBI T€J. 3aKOH
COXpPAaHEHHUSI MEXaHUYECKOMN
SHEPrUu

https://m.edso0.ru/M5JOTKNWC

https://m.edsoo.ru/J1V59L28B

https://m.edsoo.ru/RNEXJW4KF

https://m.edso0.ru/DA3QVTOXQ

19

JlaGopaTtopHnast pabota
«3mepeHune KeCTKOCTH B
npyxune »(MccnenoBanue
3aBUCUMOCTH CHJI YIIPYTOCTH,

https://m.edsoo.ru/W1R4R88UG



https://m.edsoo.ru/M5JQTKNWC
https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/W1R4R88UG

BO3HHKAIOIINX B MPYKUHE U
PE3nHOBOM 00pasIie, OT UX
nedopmarium)

20

KonTtponbHast pabora o Teme
«Kunemaruka. JluHamuka.
3aKOHBI COXpaHEHUs B
MEXaHUKE)

https://m.edsoo.ru/LNM6EK6YY

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
teopuu. bpoyHoBckoe
newkenue. Auddysus

https://m.edsoo.ru/OEY9VYU2B

22

Xapakrep JBUKCHUS U
B3aUMOJICUCTBUS YaCTHIL
BelecTsa. Moaenn cTpoeHust
ra3oB, KUJKOCTEH U TBEPABIX
Tel

https://m.edsoo.ru/AUV2ZDR3X

23

24

25

Macca monexyi. KonnuectBo
BemecTsa. [locTtostHHas
ABoraapo

TennoBoe paBHOBECHE.
Temneparypa u €€ u3MepeHue.
[IIxana remneparyp Llenbcus

Wneanpusiii raz 8 MKT.
OcHoBHoe ypaBHenne MKT

https://m.edsoo.ru/FL1BAQD13

https://m.edsoo.ru/\WPNY6QAS8Z

https://m.edsoo.ru/UKJFVSBZO

26

AGcomoTHas TemrepaTypa Kak
Mepa CpelHE KNHETUYECKOU
SHEPTUU JBHKEHUS MOJIEKYIL.
YpaBHenue Menzeneena-
Kunaneiipona

https://m.edsoo.ru/BXUDVDG2F



https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/OEY9VYU2B
https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/BXUDVDG2F

27

3akoH JlambroHa. ['a3oBbie
3aKOHBI

https://m.edsoo.ru/Y3WB6613A

28

JlaboparopHas paboTa
«HccnenoBanue 3aBUCUMOCTHU
MEX]y ImapamMeTpaMu
COCTOSIHUS Pa3peKEHHOTO
rasa

https://m.edso00.ru/35DBLKT96

29

30

31

H3omnponeccel B nieaibHOM
ra3e U ux rpapuaeckoe
IpeJICTaBICHNE
AJIMUHUCTpaTUBHAS
KOHTpOJIbHAs paboTa

Buapl Teronepenaun

https://m.edsoo.ru/0ZJ3KZNJ5

https://m.edsoo0.ru/9JQITVXI8

https://m.edso00.ru/36JJ120W9

32

VY nenpHAs TEINIOEMKOCTH
BemecTBa. KommaecTBo
TETJIOTHI TIPH TETIoNEepeaye.
AnrabaTHBIN mporecc

https://m.edsoo.ru/5K3Y4H86L

33

34

35

IlepBblit 3ak0H
TEPMOJIMHAMUKH U €r0
IIPUMEHEHHE K U30MpolLeccam

HeoGpatumocTs nporeccoB B
npupoje. Bropoi 3akoH
TEPMOJUHAMUKU

[Ipunuun nevicteus u KIT/
TEIJIOBON MallIMHBI

https://m.edsoo.ru/2HO6R3GAS

https://m.edso0.ru/S85LWDFT8

https://m.edsoo.ru/DLCDEAAUC

36

37

[uxn Kapuo u ero KIIJ]

DKooruyeckue mpoodaemMbl
TEIUIO3HEPTeTUKH

https://m.edsoo.ru/4AXPSAO0V7M

https://m.edsoo.ru/P07ZMY MS8I



https://m.edsoo.ru/Y3WB66I3A
https://m.edsoo.ru/35DBLKT96
https://m.edsoo.ru/OZJ3KZNJ5
https://m.edsoo.ru/9JQITVXI8
https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/P07ZMYM8I

38

Ob6o06maromuit ypox
«MounekysipHas hu3mKa.
OCHOBBI TEPMOAMHAMUKI

https://m.edsoo.ru/9EKZ0DDWP

39

KonTtponbHast pabora o Teme
«MonexynsipHas pU3MKa.
OCHOBBI TEPMOAMHAMUKI

https://m.edsoo.ru/RCARYE6ZX

40

41

42

43

44

[Tapoo6pazoBanue u
KoHJeHcanus. Mcnapenue u
KUIICHUE

AOcoIroTHas 1 OTHOCHTEIbHAS
BJIQXKHOCTH BO3/1yXa.
Hacepimennsiii map

TBépnoe Temno.
Kpucranmmaeckue u amopdHbie
Tena. AHU30TPOIUS CBOWMCTB
KpuctamioB. XKunkue
kpuctauibl. COBpeMeHHbIE
MaTepHalIbl

[TnaBneHre ¥ KpUCTAIUTH3AIINS.
VY aenbHas TEIIOTA TUIABJICHUSI.
Cyb6numarus

YpaBHEHHE TEIUTOBOTO OallaHca

https://m.edsoo.ru/X48Q078EE

https://m.edsoo.ru/98HVAEBMM

https://m.edsoo.ru/JXFWLMZNK

https://m.edsoo.ru/OX117G6MR

https://m.edsoo.ru/0ITUXGN2I1

45

46

DneKkTpuszanus Ted.
DnekTpuyeckui 3apsa. [Isa
BHUJIA DJICKTPUUCCKHX 3apsaa0B

[IpoBotHUKY, TUAIEKTPUKU U
MOJIYTIPOBOIHUKH. 3aKOH

https://m.edso0.ru/QJ2S7TWSBM

https://m.edsoo.ru/F3YVPQUYH



https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/RCARYE6ZX
https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/QJ2S7WSBM
https://m.edsoo.ru/F3YVPQUYH

COXpaHEHHUS JEKTPUUYECKOTO
3apsa

47

48

49

50

51

B3anmopencrTeue 3aps10B.
3akon Kynona. ToueuHslit
ANEKTPUYECKUI 3apsif

Hanpspok€anocTh
3JIEKTPUYECKOTO TOJIA.
[IpuHnun cynepno3unun
ANEKTPUYECKHUX ToneH. JInnuu
HaIPsHKEHHOCTU

Pab6oTa cun
3JIEKTPOCTATUYECKOTO TOJIA.
ITorenmman. PaznocTs
MOTEHIMAJIOB

HpOBO,[[HI/IKI/I " JUDJICKTPHUKU B
QJICKTPOCTATUYCCKOM IIOJIC.
I[I/I3J'ICKTpI/I‘IeCKaH
MMPOHUIIACMOCTDb

ONEKTPOEMKOCTD.
Konnencarop

https://m.edsoo.ru/5U3BUOTHH

https://m.edsoo.ru/91IKAWD2V6

https://m.edsoo.ru/\VOPD9ASLF

https://m.edsoo.ru/12P2S312Z

https://m.edsoo.ru/B1UPRD52W

52

DNEeKTPOEMKOCTD IIIOCKOTO
KOHJIEHCAaTopa. DHEeprus
3apsHKEHHOT0 KOHIeHcaTopa

https://m.edsoo.ru/XPUKP82V8

53

54

Ypok-uccienoBaHue 1Mo TeMe
"N3mepenue 37eKTpOEMKOCTH
KOHJieHcaTopa"

[IpuHiun nercTBus u
IIPUMEHEHNE KOHAEHCATOPOB,

https://m.edsoo.ru/PBGM4F845

https://m.edso0.ru/H3Q9PNHYY



https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/9IKAWD2V6
https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/XPUKP82V8
https://m.edsoo.ru/PBGM4F845
https://m.edsoo.ru/H3Q9PNHYY

KOIMHUPOBAJILHOTO amnmnapara,
CTpYHHOTO MPUHTEpA.
DneKTpocTaTHUecKast 3allnTa.
3azemileHue AIeKTPOpruOOpOB

55

DNEeKTPUYECKUH TOK, YCIOBUS
€ro CyIIeCTBOBaHUSI.
ITocTostaukIl TOK. CHIla TOKA.
Hanpspxenne. ConpoTUBICHUE.
3akoH OMma aJid yyacTka 1uenu

https://m.edsoo.ru/D6Y72A4B7

56

57

ITocnenmoBsarennsHOE,
napauIeIbHOE, CMEIIaHHOE
COCIMHEHUE TPOBOIHUKOB.
JlaGopaTopHnas pabota
«M3y4eHune cMenanHoro
COCIMHEHUS PE3UCTOPOBY

Pabora 1 MomtHOCTH

3JIEKTPUYECKOTO TOKA. 3aKOH
[xoynsa-Jlenna

0.5

https://m.edso0.ru/SLKT3UPUR

https://m.edsoo.ru/LESHA2A3M

58

59

3akon Oma 1 TTOJTHOH
(3aMKHYTOM) 2JI€KTPUUECKOMN
uenu. Kopotkoe 3ambIkaHue.
JlaGoparopHas paboTa
«M3mepenne D/1C nctounmnka
TOKa U €ro BHYTPEHHETO
COIIPOTHUBIICHUS

PesepBhbiil ypok. KonTposbHas

pabota o Teme
113 n
JEeKTpoIuHaMuKa" /

0.5

https://m.edsoo.ru/YN5BF7PBS

https://m.edsoo.ru/MEFM6EIE5SX



https://m.edsoo.ru/D6Y72A4B7
https://m.edsoo.ru/SLKT3UPUR
https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/YN5BF7PBS
https://m.edsoo.ru/MFM6EIE5X

Bcepocculickas npoBepoyHas
pabora

60

Ob6o06maromuit ypox
«DNEKTPOAUHAMUKAY /
Bcepocculickas npoBepoyHas
pabora

https://m.edsoo.ru/P86 MDYO07H

61

DJeKTpOHHAs MPOBOJUMOCTh
TBEPABIX METAJLIOB.
3aBUCUMOCTb COIIPOTUBIICHUS
METaJUIOB OT TeMIEePaTypHI.
CBepXInpoBOAUMOCTh

https://m.edsoo.ru/WMNNBQL9H

62

63

64

65

DIIEKTPUUECKUI TOK B
Bakyyme. CBoiicTBa
AJIIEKTPOHHBIX MTyYKOB

[TonynpoBoIHUKH, X
coOCTBEHHAas ¥ MpUMeECHast
npoBoIUMOCTh. CBOMCTBa p—
n-mepexoja.
ITomynpoBOAHUKOBBIE
IPUOOPHI

DIIEKTPUUECKHUI TOK B
pacTBopax U pacrjiaBax
3JIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS
Jucconuanus. JIEKTPOIIN3

DNIEKTPUUYECKHI TOK B raszax.
CaMOCTOSTENbHBIN U
HECaMOCTOSITENIbHBIN pa3psi.
Moanus. I1ma3zma

https://m.edsoo.ru/4CCYCJ785

https://m.edsoo.ru/S55A1DQUR

https://m.edso0.ru/QUOQUWVI91

https://m.edsoo.ru/2VX2KLFQA



https://m.edsoo.ru/P86MDY07H
https://m.edsoo.ru/WMNNBQL9H
https://m.edsoo.ru/4CCYCJ785
https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/QU0QUWV91
https://m.edsoo.ru/2VX2KLFQA

DJeKTpudecKre mpudopsl U
66 YCTPOMCTBA U UX MPAKTUIECKOE
npumenenue. [IpaBnna

TEXHUKHU 0€30I1aCHOCTH

https://m.edsoo.ru/KJA02KUP5

KonTtponbHast pabora o Teme
«OIIEeKTpOCTaTUKA.

67 [ToCTOSIHHBIN TEKTPUUCCKUN
TOK. TOKH B pa3JIMYHbBIX
cpenax»

https://m.edsoo.ru/PASKIGWP4

PesepBHBII ypOK.
68 O0600marmul ypoK Mo TeMam
10 knacca

https://m.edsoo.ru/HLOAT6SNU

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68



https://m.edsoo.ru/KJA02KUP5
https://m.edsoo.ru/PA5KIGWP4
https://m.edsoo.ru/HL0AT6SNU

11 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejbHbIE pecypchl

ITocTossHABIE MATHUTHI U X
B3aUMOJCHCTBHE. MarHuTHOE
nosie. Bektop MarHuTHON
MHAYKIUU. JIMHUA MarHUTHON

UHIYKIUH

https://m.edsoo.ru/ADMOY1JN6

MarauTHo€e 1oJsie IPOBOJIHUKA
¢ TokoMm. OnbIT Dpcrena.
B3aumoneiicTBre MpOBOTHUKOB
C TOKOM

https://m.edso0.ru/1L5CT47FX

Ypok-uccnenoBanue
«I/IzyquI/Ie MAaramTHOTO I10JIA
KaTylIKu C TOKOM>»

JleficTBMEe MarHUTHOTO IIOJIS Ha
MIPOBOJIHUK C TOKOM. Cuiia
Awmrepa.

JlelicTBMEe MarHUTHOTO IIOJIS Ha
JBHXXYILYIOCS 3apSKEHHYIO
yactulyy. Cuna Jlopenua.
PaGora cunel JlopeHniia
DJIEKTPOMArHuTHAsI MHYKIIHSL.
IToTok BekTOpa MarHUTHOM
uHaykuuu. 3/1C naayKkuuy.

https://m.edsoo.ru/HGHXLNLRZ

https://m.edsoo.ru/UVHDISEX4

https://m.edsoo.ru/7ABZQGQC9

https://m.edsoo.ru/VA26C9C3J



https://m.edsoo.ru/4DM0YIJN6
https://m.edsoo.ru/1L5CT47FX
https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/UVHDISEX4
https://m.edsoo.ru/7ABZQGQC9
https://m.edsoo.ru/VA26C9C3J

3aKOH AJIEKTPOMarHUTHOU
unnykuuu Papanes

JlaboparopHas paboTa
«HccnenoBanue sBJICHUS
3HeKTpOMaFHHTHOﬁ UHAYKIUH

NHnykTuBHOCTD. SIBIIeHUE
camounaykuuu. IJC
CaMOMHIYKIIUU. DHEPrust
MarHUTHOTO TOJIsI KaTYIIKU C
TOKOM. DJIEKTPOMAarHuTHOE
oJjie

https://m.edsoo.ru/XZS5MQCBU

https://m.edsoo.ru/EOTONSAEA

TexHuyeckue ycTporucTBa U X
MIPUMEHEHHUE: TTIOCTOSTHHBIC
MarHuThl, 3JIEKTPOMArHUTHI,
AJIEKTPOJIBUTATENb,
YCKOPHUTEINHN JIEMEHTAPHBIX
YacTHUIl, UHAYKIIMOHHAS TTeYb

https://m.edsoo.ru/UWNLFA9L6

10

11

12

O6o0maromuii ypok
«MarautHoe 110J1€E.
SJIGKTpOMaFHI/ITHaSI I/IH}IYKIII/ISI»

KonTponbHas pabota mo Teme
«Mar"uTHoe 1oJI€e.
BHCKTpOMaFHI/ITHaSI I/IH}IyKHI/ISI))

CBOOOIHBIE MEXaHNYECKHE
konebanus. 'apMoHndeckue
KoneOaHus. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpaiienue sHepruu

https://m.edsoo.ru/COB05BGMC

https://m.edsoo.ru/8X637ELEU

https://m.edso0.ru/9Y6GYWEVP



https://m.edsoo.ru/XZS5MQCBU
https://m.edsoo.ru/EOT0N8AEA
https://m.edsoo.ru/UWNLFA9L6
https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/8X637ELEU
https://m.edsoo.ru/9Y6GYWEVP

13

14

15

16

17

JlaboparopHas pabota
«MccnemoBanue 3aBUCHMOCTH
HeproIa MajbIX KoJicOaHui
rpy3a Ha HUTHU OT [UIMHBI HUTH
U Macchbl rpy3a»

KonebarenbHbIil KOHTYD.
CBo0OogHbBIE
3JICKTPOMArHUTHBIE KOJICOaHUS
B HJICAJIBHOM KOJI€0aTeIbHOM
KOHTYpE. AHAJIOTHUS MEXTY
MEXAHUYECKUMH U
3JIEKTPOMArHUTHBIMH
KOJIeOaHHSIMU

®opmyna Tomcona. 3akoH
COXPaHEHHUs SHEPTUU B
U7ealbHOM KoJIeOaTeIbHOM
KOHTYpe

[TpencraBneHue o 3aTyXaromMx
Kosie0aHusX. BoIHyX/1eHHbIE
MeXaHUYecKue KojaeOaHMsl.
Pe3onanc. BeiHyxneHHbIE
AIIEKTPOMarHuTHbIE KoieOaHus

IIepeMeHHBIH TOK.
CunyconganbHbIi
IIEpEMEHHBIN TOK. MOIIHOCTH
MIEPEMEHHOTO TOKA.
AMIUTTYAHOE U JEHCTBYIOIIEE
3HAYCHHE CHJIBI TOKA B
HaIPSHKEHUS

https://m.edsoo.ru/DPZ8KR61C

https://m.edsoo.ru/H6JCO5BAD

https://m.edsoo.ru/MHNWD2LHU

https://m.edsoo.ru/FMBDWPPG4

https://m.edsoo.ru/VDEYXRVUI



https://m.edsoo.ru/DPZ8KR61C
https://m.edsoo.ru/H6JCO5BAD
https://m.edsoo.ru/MHNWD2LHU
https://m.edsoo.ru/FMBDWPPG4
https://m.edsoo.ru/VDEYXRVUI

18

Tpanchopmarop.
[IpousBojaCTBO, epeaaya u
HOTPeOICHUE IMEKTPUICCKON
SHEPrUH

https://m.edsoo.ru/1ZWZUL8QK

19

YCTpOoUCTBO U MPAKTUYECKOE
IIPUMEHEHHUE IEKTPUIECKOTO
3BOHKa, FeHepaTopa
IIEPEMEHHOTI0 TOKA, JIMHUN
JJeKTponepesad

https://m.eds00.ru/93Z12W400

20

21

22

DKOJIOTUYECKUE PUCKU ITPU
IPOM3BOJICTBE
anexTposHepruu. Kymsrypa
UCIIOJIb30BAHMS
JJIEKTPOIHEPT U B
HIOBCETHEBHOM KHU3HU

MexanndecKkre BOJHEI,
YCIIOBHSI pacIIpOCTPAHECHHUS.
Ilepuon. Cxopocth
pacnpocTpaHeHus U JUIMHA
BOJIHBL [lonepeunsie n
MIPOJIOJTbHBIE BOJTHBI

3Byk. CKOpOCTh 3BYKa.
I'poMkocTs 3ByKa. BeicoTa
ToHa. TemOp 3ByKa

https://m.edsoo0.ru/SDUNYKWNO

https://m.edsoo.ru/W2XBOR3HJ

https://m.eds00.ru/Z8270Q6V70

23

BHCKTpOMaFHI/ITHI)Ie BOJIHBI, UX
cBoiicTBa U ckopocTh. [1kama
ANIEKTPOMATrHUTHBIX BOJIH

https://m.edso0.ru/SWB57C06 X



https://m.edsoo.ru/1ZWZUL8QK
https://m.edsoo.ru/93ZI2W4QQ
https://m.edsoo.ru/3DUNYKWNO
https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/Z827Q6V7O
https://m.edsoo.ru/SWB57C06X

24

[IpuHUUMnIBI paIuOCBS3U U
TeJIeBUIeHHA. Pa3BuTHe
CpeACTB cBsi3U. Pannonokamus

https://m.edso0.ru/2WQTSLGLV

25

26

27

28

29

KontponsHas pabora
«Konebanusa 1 BOJIHBD)

[Ipamonuneitnoe
pacrnpocTpaHeHHE CBETa B
OAHOPOHOM cpene. ToueuHslid
HMCTOYHUK cBeTa. JIyd cBera

OtpaxxeHue cBeTa. 3aKOHbI
oTpakeHnus cera. [loctpoeHue
M300pakKeHHUH B TUIOCKOM
3epKaie

IIpenomnenue ceera. [lonHoe
BHYTPEHHEE OTpaKCHUE.
IIpenenbHbIN Yo MOJIHOTO
BHYTPEHHETO OTPaXEHUs
JlaGoparopHas paboTa

((I/IBMepeHI/IC ImoKa3aTejisa
MMPEIOMJICHUA CTCKJIA»

https://m.edsoo.ru/IHURONSOB

https://m.edsoo.ru/HUF74NDOW

https://m.edsoo.ru/IMBKQM22Z

https://m.edsoo.ru/V49RISTRN

https://m.edso0.ru/JO2E1IM1DQ

30

JInn3sl. [locTpoenue
M300pakeHU B JIMH3E.
dopmyiia TOHKOMU JIMH3BI.
VBenuueHue TMH3bI

https://m.edsoo.ru/MW2MMS9KJC

31

JlaGopaTtopHnast pabota
«Hccnenosanue cBONUCTB
M300paKCHUH B JIMH3AX)

https://m.edsoo0.ru/Q1ZCMW980



https://m.edsoo.ru/2WQTSLGLV
https://m.edsoo.ru/IHUR0N80B
https://m.edsoo.ru/HUF74NDOW
https://m.edsoo.ru/1MBKQM22Z
https://m.edsoo.ru/V49RISTRN
https://m.edsoo.ru/J02E1M1DQ
https://m.edsoo.ru/W2MMS9KJC
https://m.edsoo.ru/Q1ZCMW980

32

Hucniepcus cBera. CiiosXHbIM
cocraB Oenoro ceta. L{Ber.

https://m.edsoo.ru/KOOWVKE11

33

34

35

WuTepdepenius ceera.
Hudpakuus ceera.
Judpakumonnas pemeérka

HOHCpC‘IHOCTB CBETOBBIX BOJIH.

Hom{pmaunﬂ CBE€Ta

OnTuyeckue npudopsl U
YCTPOMCTBA U YCIOBUS MX
0€30MacHOro0 MpUMEHEHUS

https://m.edsoo.ru/C8LCRSEJI

https://m.edso00.ru/Q2118XY0OJ

https://m.eds00.ru/M5127JYGT

36

FpaHI/IIIBI HpI/IMeHI/IMOCTI/I
KJIACCMYECKOM MEXaHHUKH.
[locTynatel cienualbHON
TEOPUU OTHOCUTEIIBHOCTH

https://m.edsoo.ru/P8GB9FJ5N

37

OTHOCHUTENBHOCTh
OJTHOBPEMEHHOCTH.
3ame]IeHre BpEMEHU U
COKpaIlleHUE JUTHHBI

https://m.edsoo.ru/OVLMCN6B2

38

DHeprus U UMIYJIbC
PENATUBUCTCKON YaCTHIIBI.
CBs13b Macchl ¢ SHEprUen u
UMITYJIBCOM. DHEPTHS TIOKOSI

https://m.edsoo.ru/190ZY4BUB

39

40

KonTtponbHas padora «OnTuka.

OCHOBHI CTIEITUATBHON TEOPUHU
OTHOCHUTEILHOCTI

®otonsl. opmyia [1nanka.
OHeprust 1 UMITYJIbC POTOHA

https://m.edsoo.ru/L8689JPLI

https://m.edsoo.ru/ZL6P16LAOQ



https://m.edsoo.ru/K9OWVKE11
https://m.edsoo.ru/C8LCRSEJI
https://m.edsoo.ru/Q2I18XYOJ
https://m.edsoo.ru/M5127JYGT
https://m.edsoo.ru/P8GB9FJ5N
https://m.edsoo.ru/0VLMCN6B2
https://m.edsoo.ru/I90ZY4BUB
https://m.edsoo.ru/L8689JPLI
https://m.edsoo.ru/ZL6P16LA0

41

OTKpBITHE U HCCIEN0BaHUE
dotoaddekra. OnbiTor A. I
CroneroBa

https://m.edso0.ru/PGL5XXSRO

42

3akoHsb! poTtodddexra.
VYpaBHenue DiHIITEHA 17151
dororddekra. «Kpachas
rparuiay Gorodddexra

https://m.edsoo.ru/YLCK770G8

43

44

45

46

47

Hasnenue cBera. Onwite [1. H.
JleOeneBa. XuMU4ECKOE
JIICUCTBUE CBETA

TexHu4YecKne ycTpoicTBa u
PaKTHYECKOE MPUMEHEHUE:
¢doTorsIeMeHT, POTONATIHK,
COJTHEYHas OaTapesi, CBETO IO/

Pemienne 3amad mo tTeme
«DIJIEeMEHTbI KBAHTOBOM
OIITUKK»

Mogens atoma ToMmcoHa.
OmnsiThl Pesepdopaa no
pPacCesHUIO (-YaCTULL.
[InanerapHas Mmozienb aTomMa

IToctynatel bopa

https://m.edsoo.ru/EGO6ZQ1SA

https://m.edsoo.ru/UFQDRSL5M

https://m.edsoo.ru/ZE73A67B1

https://m.edsoo.ru/FIC11POHN

https://m.edso0.ru/6 X7GFHZ9X

48

49

W3nyuyenue u noriouieHue
(OTOHOB IpH TIEpPEXoie aTOMa
C OJIHOTO YPOBHSI DHEPTUU Ha
npyroi. Buasl ciekTpos

BoJsHoBEIE CBOMICTBA YaCTHIL.
Bomnsl ne bpoinns.

https://m.edsoo.ru/NNSBHZYBE

https://m.edso0.ru/J710TLFCO



https://m.edsoo.ru/PGL5XXSRO
https://m.edsoo.ru/YLCK77OG8
https://m.edsoo.ru/EGO6ZQ1SA
https://m.edsoo.ru/UFQDRSL5M
https://m.edsoo.ru/ZE73A67B1
https://m.edsoo.ru/FIC11P0HN
https://m.edsoo.ru/6X7GFHZ9X
https://m.edsoo.ru/NN8BHZYBE
https://m.edsoo.ru/J710TLFCO

KopnyckynsipHO-BOITHOBOM
nyanu3M. ClloHTaHHOE U
BBIHY)KJICHHOE U3JTyYCHHE

50

OTKpBITHE PAIUOAKTUBHOCTH.
OmnsiTel Pesepdopaa mo
OIIPE/ICJICHUIO COCTaBA
PaAMOAaKTHBHOTO M3TYUCHHUS

https://m.edso0.ru/TSJFUU3TP

51

CsaoticTBa anb(da-, 6era-,
raMmma-us3JIyudCHUs. Bnusnne
PAAOAKTUBHOCTH Ha KHMBBIC
OpPTraHU3MBbI

https://m.edsoo.ru/UOIRQS0Z5

52

OTKpbITHE IPOTOHA U
HeiTpona. M3oTomnsl. Anbga-
pacnaj. DIeKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacra.
l'amma-uznyuenne

https://m.edsoo.ru/H2XIHOG3E

53

DHeprus CBA3U HyKJIOHOB B
aape. SlnepHbie peakuuu.

SAnepnslii peaktop. [IpoOnemsl,

MEPCICKTUBELI, SKOJOTHYCCKUEC
ACIICKTHI ﬂﬂepHOﬁ OHEPICTUKU

https://m.edsoo.ru/CFJYJSSIG

54

DJIeMeHTapHbIE YaCTHUIIBI.

OTtkprITHE TO3UTPOHA. MeTo b1

HAOJII0/IEHUS ¥ pEerUCTpaliu
3JIEMEHTaPHBIX YACTHII.
Kpyrasrii cron
«DyHaaMeHTaIbHbIE
B3auMoaecTBHUA. ENMHCTBO
(bu3NYECKOI KapTUHBI MUPAY

https://m.edsoo0.ru/SUC62U40A



https://m.edsoo.ru/TSJFUU3TP
https://m.edsoo.ru/UOIRQS0Z5
https://m.edsoo.ru/H2XIHOG3E
https://m.edsoo.ru/CFJYJSSIG
https://m.edsoo.ru/SUC62U4OA

55

56

57

58

DTanbl pa3BUTHS aCTPOHOMUH.
[IpuknagHoe u
MHPOBO33PEHUYECKOE 3HAUCHUE
acTpoHoMuu. Bun 3BE31HOTO
HeOa. Co3Be3aus, ipKue
3BE3/bI, IUIAHETHI, UX BUJIUMOE
nemkenne. ConHeunas
cHCcTEeMa

Comnnue. Conneynas
aKTUBHOCTL. McTOUHHUK
sHeprun CoJiHIA U 3BE3]T

3BE3/1bI, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI
[JIaBHOM MOCIEA0BATEIbHOCTH.
BuytpenHnee crpoenue 3BE31.
CoBpeMeHHbIE MPEeCTaBICHUS
0 MPOUCXOXKICHUH U IBOJIIOLIUN
ConHua u 3B€31

Muineynsiii [1yte — Hama
I'anaktuka. Ilonoxenue u
nekenne CosHia B
T'amakTuke. I'anakTukmy.
YeEpHble ObIPHI B ApPAX
raJlakTHK

https://m.edsoo.ru/5PXS219VY

https://m.edsoo.ru/1JZR54JA0

https://m.edso0.ru/GGD3W74Z0

https://m.edsoo.ru/L2U4S1HU2

59

Bcenennas. Pa3zberanue
ranakTuk. Teopus bonbioro
B3pbIBA. PenmmkToBOE
n3nydeHue. MertarajiakTuka

https://m.edsoo.ru/9IWRLVWNN



https://m.edsoo.ru/5PXS2I9VY
https://m.edsoo.ru/1JZR54JA0
https://m.edsoo.ru/GGD3W74Z0
https://m.edsoo.ru/L2U4S1HU2
https://m.edsoo.ru/9IWRLVWNN

60

Hepemennsie npodiaembl
aCTPOHOMUH

https://m.edsoo.ru/LJHNL2MCF

61

62

KontponsHas pabora
«OJIEMEHTBI aCTPOHOMMH U
acTpOHU3HKIY

O6o06maromuii ypok. Posb
(U3UKY U aCTPOHOMHUH B
3KOHOMHYCCKOMH,
TEXHOJIOTHYSCKOM, COIMaIbHOM
U 3THYECKOU chepax
JIeSTEeIIbHOCTH YeJIOBEKa

https://m.edsoo.ru/TXTTCT488

https://m.edsoo.ru/WNJ5CRXYD

63

64

65

66

O6o6maromuit ypok. Posib u
MecTO (PM3UKHU M aCTPOHOMHH B
COBPEMEHHOMN HAy4YHOUI
KapTHHE MHpa

Ob6o6maromuit ypok. Posib
¢du3nveckoil Teopun B
dbopMupoBaHUU
MIPEACTABICHHUH 0 HU3UIECKOI
KapTUHE MHUpa

Ob6o6maromuit ypok. Mecto
(bu3nyecKoil KapTUHBI MUpa B
001IeM psiy COBPEMEHHBIX
€CTECTBEHHO-HAyYHBIX
MPEJCTABICHUI O IPUPOJIE
PesepBHbIil ypok. MaruutHoe
noJie. DIeKTpOMarHuTHas
WHTYKIIHST

https://m.edsoo.ru/2PFPB28UF

https://m.edsoo.ru/Y29SVPCVR

https://m.edsoo.ru/LKNUIKHZH

https://m.edsoo.ru/EVMFIQTP6



https://m.edsoo.ru/LJHNL2MCF
https://m.edsoo.ru/TXTTCT488
https://m.edsoo.ru/WNJ5CRXYD
https://m.edsoo.ru/2PFPB28UF
https://m.edsoo.ru/Y29SVPCVR
https://m.edsoo.ru/LKNUIKHZH
https://m.edsoo.ru/EVMFIQTP6

PesepsHblii ypok. OnTHka.

67 OCHOBHI CTICITUATBHON TEOPUH 1 https://m.edsoo.ru/ESABJRK8L
OTHOCHUTEJIbHOCTH
Pesepnblii ypok. KBanToBas
68 dusnka. DIeMEHTHI 1 https://m.edsoo0.ru/RARQLVO2J
ACTPOHOMHH U acTPO(PU3UKU
OBILIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/E5ABJRK8L
https://m.edsoo.ru/RARQLVO2J




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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






