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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke 6a30BOro YpOBHSI Ha YPOBHE CpEeIHEro OOIIero
oOpa3zoBaHusl pa3pa0oTaHa Ha OCHOBE IMOJOXKEHUN M TpeOOBaHUN K pe3yjbTaTraMm
OCBOCHHS OCHOBHOW 00pa3oBaTesNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COO, a Ttakxke ¢ yu€rom ¢enepaibHONM paboyeil mporpaMMbl BOCHUTAHUS U
KOHLICTIIINU TIpernoaBanus ydeOHoro mpeamera «duzuka» B 00pa30oBaTEIbHBIX
OpraHu3aLusiax Poccuiickon denepannu, peanru3yrmmnux OCHOBHBIE
o0pa3zoBaTeIbHbIC IPOTrPAMMBI.

Conepxanue mporpaMMmbl 10 (u3uke HampaBieHO Ha (HOpMUPOBAHUE
€CTEeCTBEHHO-HAYyUYHOU KapTUHBI MHpa oOy4daromuxcs 10—11 kimaccoB nmpu 00ydeHun
ux ¢u3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JIEITEIHHOCTHOTO IMOIXO/IaA.
[Tporpamma o pusuke coorBercTByeT TpedoBanusIM OI'OC COO K miaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METaNpeIMETHBIM pe3ysibTaTaM OOYyUeHHMs], a TaKKe
YUUTHIBAET HEOOXOAMMOCTb peaju3alldd MEXIPEIMETHBIX CBsI3ed (QU3UKH C
€CTECTBEHHO-HAYYHBIMH y4eOHBIMU TpeaMeTaMu. B Heil onpenensitoTcss OCHOBHBIE
1eIu 3ydeHus (PU3UKU Ha YPOBHE CPEIHETO 00Iero o0pa3oBaHus, INIAHUPYEMbIC
pe3yNbTaThl  OCBOCHHS Kypca (U3UKH: JUYHOCTHBIC, MeETaIlpeIMETHbIC,
npeaMeTHBIC (Ha 6a30BOM ypOBHE).

[Iporpamma no Gpu3uKe BKIIOYALT:

e IUIAHUPYEMBIE PE3yJIbTaThl OCBOCHHUS Kypca Pu3nKu Ha 6a30BOM YPOBHE, B

TOM YHMCJIE TPEeIMETHBIE Pe3yIbTaThI M0 TOJaM 00y4eHHUS;

e cojepxanue yueOHoro npeamera «duszmka» mo rogam oOydeHUs.

du3rka Kak Hayka o HauOosiee OOIMX 3aKOHAX MPHUPOABI, BHICTYIAs B
KadyecTBe y4eOHOIo MpeaMEeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIN BKIIaJl B CUCTEMY
3HaHHU 00 okpykaromeMm Mupe. [IIKoapHBIN Kype GU3HKH — CHCTEMOOOpa3yOmuii
JUTSI €CTECTBEHHO-HAYYHBIX YICOHBIX MPEIMETOB, TTOCKOJIbKY (DH3UYECKUE 3aKOHBI
Jie)KaT B OCHOBE TMPOIIECCOB U SIBJICHWH, H3yYaeMbIX XHMHEH, OMOJIOrHeH,
bu3mdeckoii reorpadueri um acTpoHommei. Mcmonb3oBaHWE W AKTHBHOE
NpUMEHEHUE  (PU3NYECKUX 3HAHUN  ONpeaesseT Xapakrep H  pa3BUTHE
Pa3HOOOPa3HBIX TEXHOJIOTUMN B c(hepe IHEPTeTUKHU, TPAHCTIOPTA, OCBOEHUS KOCMOCA,
MOJIyYEHHs HOBBIX MaTEpUaNIOB C 3aJaHHBIMU CBOWCTBAMU U Jpyrux. Mzydenue
($U3MKH BHOCUT OCHOBHOM BKJIaJl B POPMHUPOBAHKE €CTECTBEHHO-HAYUYHON KapTUHBI
Mupa oOydarouuxcsi, B (OpPMHpPOBAHHE YMEHUM MPUMEHSTh HAaY4YHBI METO]
MMO3HAHUS MIPU BBIITOJTHEHUU UMH YYEOHBIX HCCIIEI0OBAHUM.



B ocHOBY Kypca pu3uku AJig ypoBHS CpEHET0 00IIEro 00pa30BaHMsl MOJIOKEH
pSI e, KOTOPbIE MOKHO pacCMaTPUBATh KaK MPUHIUIIBI €70 MOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUU C HEW Kypc SBJISIETCS JIOTHYECKU
3aBEpIIEHHBIM, OH COJIEPKUT MaTepuali U3 BCEX Pa3zesioB (PU3MKH, BKIIOYAET KaK
BOMPOCHI KJIIACCUUYECKOW, TaK U COBPEMEHHOM (PU3UKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HeW Marepuan Kypca (GU3HKU
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusiercs
(dbopMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHM, BEIIECTBE U
noJe.

Hoes eymanumapuszayuu. BEE peanuzanus mnpeanojiaraeT HCIOIb30BaHUE
TYMaHUTApHOTO TOTEHIHaNa (U3MYECKOM HAyKH, OCMBICIICHHE CBSI3U Pa3BUTHS
(Gu3MKHU ¢ pa3BUTHEM OOIIECTBA, a TAK)KE C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU
¥ DKOJIOTMYECKUMHU MPOoOIeMaMH.

Hoes npuxnaonou nanpasiennocmu. Kypc ¢puzuku npeamnosaraet 3HaKOMCTBO
C IIMPOKUM KPYrOM TEXHUYECKUX U TE€XHOJOTUYECKHUX IMPUIIOKEHUN N3YUYEHHBIX
TEOPHUI U 3aKOHOB.

Hoes »sxonocuszayuu peamusyeTcsi TOCPEICTBOM BBEICHUS DIIEMEHTOB
CollepKaHMsl, TOCBAIMIEHHBIX HKOJOTHYECKUM TpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHUKH M TEXHOJOTHH, a Takke 00CYXICHUS
po0OJIeM palliOHAIBHOTO MPUPOOTIOIB30BaAHUS U IKOJIOTHUECKONH O€30MaCHOCTH.

CTepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA HAa YPOBHE CpEIHEro OOIIero
oOpa3zoBaHus SBISAIOTCS (u3mdeckue Tteopuu (hopMHUpOBAHUE MPEICTABICHUN O
CTPYKTypE MOCTPOCHUS (PU3NUECKON TeopHuH, posik (PyHIaAMEHTAIbHBIX 3aKOHOB H
IIPUHIIUIIOB B COBPEMEHHBIX IPEJICTABIEHUAX O IPUPOAE, TPAHNLIAX TPUMEHUMOCTH
TEOpUH, JJI ONIMCAHUS €CTECTBEHHO-HAYUYHBIX SBJICHUI U ITPOLIECCOB).

CucTeMHO-AESTENbHOCTHBIN MOAX0 B Kypce (DU3MKU peanu3yercs Mpexie
BCEro 3a CYET OpPraHM3allid SKCIEPUMEHTAIBHON AESITENbHOCTH O00YyYaromuXcs.
Jnis 6a30BOTO YPOBHA Kypca (PU3UKH — 3TO UCIIOJIb30BAHNUE CUCTEMBI (DPOHTATIBHBIX
KpPaTKOBPEMEHHBIX KCIIEPUMEHTOB U JJa0OPAaTOPHBIX padOT, KOTOPHIE B IPOrpaMMe
no ¢u3zuke oOBEAMHEHBI B OOLIMI CIUCOK YYEHHYECKUX MPAKTHUECKHX padoT.
Beienenne B yKka3aHHOM IepeyHe J1a0OpaTOpHBIX padoOT, MPOBOJUMBIX IS
KOHTPOJISL U OLICHKH, OCYIIECTBIISIETCS] YYACTHUKAMM 00pa30BaTENBHOIO IMpoliecca
UCXOJIsI U3 OCOOEHHOCTEW MUIAHUPOBAHUSI M OcHalleHusi kabuHera Qusuxu. [lpu
3TOM oOOecrneunBaeTcs OBJIAJACHHE OOYYAIOUIMMHUCS YMEHHMSIMHU IPOBOJIMTH



KOCBEHHbBIE HM3MEPEHHs, HUCCIEIOBaHUS 3aBUCUMOCTEH (PU3NYECKUX BEIMYUH U
MTOCTAHOBKY OIBITOB 110 IPOBEPKE MPEIIOKEHHBIX TUIIOTE3.

Bonbiioe BHUMaHKE YAEISETCs PEIICHNI0 PaCYUETHBIX U KAUECTBEHHBIX 3a]1a4.
[Ipu 3TOM 117151 pacu€THBIX 3a7]a4 MPUOPUTETOM SBIISIFOTCS 3a/1a4U C SIBHO 3aJaHHOM
¢uznueckoil MOJENbI0, TO3BOJIAIONIME NPUMEHITh HM3YYCHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOrO paszzesia Kypca, TaK MU UHTErpupys 3HaHUS U3
pasHbIX pa3zienoB. [l KauecTBEHHBIX 3a/lay IPUOPUTETOM SIBJIAIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHUs (PU3MYECKUX SIBICHUH W TMPOIECCOB B OKPYKAIOIIEH
KU3HU, TpeOyromue BblOOpa (U3MUECKOW MOJAENW MJisi CUTyalluh MPaKTHKO-
OpPUEHTUPOBAHHOTO XapakTepa.

B cootBerctBuu ¢ TpedoBanusmu @I'OC COO k maTepuanbHO-TEXHUYECKOMY
oOecrieueHuIo0 y4eOHOro mpoiiecca 0a30BbI ypOBEeHb Kypca (PU3UKH Ha YpOBHE
cpenHero ooOmiero oOpa3oBaHUsA HOJKEH H3Y4aThCS B YCJIOBHSX MPEIMETHOIO
KaOuHeTa (U3UKU WM B YCIOBUSX HWHTEIPUPOBAHHOTO KaOWHETa MpPEeAMETOB
€CTECTBEHHO-HAYYHOr0 LKKJIa. B xaOuHeTe (PU3MKHU JOIKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpYAOBAHHE JJIs BBINOJIHEHHUS YyKa3aHHBIX B Iporpamme II0
(br3UKe YICHUYECKUX MPAKTUYECKUX PadOT M IEMOHCTPAIITMOHHOE 000PY/I0BaHUE.

JleMoHcTpanmoHHOe o0opyaoBaHue GOPMUPYETCS B COOTBETCTBHHU C
NPUHIIMIIOM MHUHUMAJIBHOW JIOCTATOYHOCTH U  0OECIeurMBaeT TOCTAaHOBKY
NEPEUMCICHHBIX B TMporpamMme Mo (U3MKE KIIOUEBBIX JIEMOHCTpALMA IS
UCCIICIOBAHUS  UW3Y4YaeMbIX SIBJICHHM M  TPOLECCOB, OMIHUPUYECKUX H
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe o0OOpymoBaHUE HJisi YYEHUYECKUX MPAKTHUUECKHX padoT
GopmMupyeTcst B BUJE TEMaTHUYECKUX KOMIUJIEKTOB M OOECIEeUMBAETCS B pacyére
OJTHOTO KOMIUIEKTa Ha JBYX oOyuamommuxcs. TemMaTHuyeckue KOMILJICKTHI
1abopatopHOro 00OpYAOBaHUS JOJKHBI OBITH IHOCTPOEHBI Ha KOMIUIEKCHOM
WCITOJIb30BAaHUM AHAJIOTOBBIX M IU(MPOBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
M3MEPUTEITBHBIX CUCTEM B BHJIC TU(DPOBBIX TaOOpATOPHUH.

OCHOBHBIMH TIETISIMHA U3y4eHUS (PU3UKH B 001IeM 00pa30BaHUN SBIISFOTCS:

e (dopMHpOBaHHE HHTEpEca U CTPEeMJICHHA OOydaloUIMXCsi K HaydYHOMY
M3YYCHUIO TIPUPOJIBI, PA3BUTHE WX HHTEIUICKTYAIbHBIX U TBOPYECKUX
cHocoOHOCTEMH;

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUS B (HOPMHUPOBAHHE
MCCJIEI0BATEILCKOTO OTHOIIEHHUS K OKPYKAIOITUM SIBIICHUSIM;



(opMHUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yJIbTaTa U3y4eHHUs: OCHOB
CTPOEHUS MaTepUH U PyH/IaMEHTAJIbHBIX 3aKOHOB (DU3HKU;
dopMupoBaHUE YMEHHMH OOBACHATH SIBICHHS C HUCIOJb30BaHUEM
($u3MUECKUX 3HAHUM U HaAYYHBIX JOKA3aTEIbCTB;

dbopMuUpoBaHUE TPEICTABICHUNA O PONM (PUIMKHU JJI Pa3BUTHS JPYTUX
€CTECTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTUH.

JlocTkeHue 3TUX Liened obecrneurnBaeTcs peleHrueM CIeAyIoluX 3a7ad B
npolecce u3ydeHus Kypca pU3MKu Ha YpOBHE CpeIHEro 001iero 0opa3oBaHus:

npruoOpeTeHne CUCTEMbI 3HaHUM 00 00X PU3HMUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPHSAX, BKIIOYAs MEXaHWKY, MOJEKYISIpHYIO (UBHUKY,
AIEKTPOAMHAMUKY, KBAHTOBYIO (DH3UKY U 3JIEMEHTBI aCTPO(U3UKH;
dbopMHUpOBaHUE YMEHHMH MPUMEHSATH TEOPETUYECKHE 3HaHUS s
0oOBbsiCHEHUS (PU3WYECKUX SBJICHUHM B TPHUPOAE U Uil TNPUHATHUA
NPaKTUYECKUX PEIICHHUI B TOBCEIHEBHOW KU3HH;

OCBOCHHE CIIOCOOOB pEIICHUsS pa3IMYHBIX 3aJad C SIBHO 3aJaHHOU
duznuecko MoneNblo, 3alay, MOApPa3yMEBAIOUIUX CaMOCTOSITEIbHOE
co3qiaHue (PU3MIECKON MOJICIIH, aJICKBATHOU YCIIOBUSM 3a]1a4H;
NOHMMaHWe (PU3NYECKUX OCHOB U TPUHIIUIOB ACHCTBUS TEXHUUYECKHX
YCTPOWCTB U TEXHOJOTHYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

OBJIQJICHUE METOJAMHU CAMOCTOSITEJIbHOIO IUIAHUPOBAHUS U IMPOBEICHUS
bu3nUecKnX HKCIEPUMEHTOB, aHANIM3a M HUHTEpHpeTanuu HWH(OopMaIuy,
ONpPEAEIEHUs] JOCTOBEPHOCTH MOJIYYEHHOT' O PE3yJIbTaTa;

CO3/IaHUE YCIIOBHM U1l Pa3BUTUS YMEHUU IPOEKTHO-UCCIIEI0BATEIBCKOM,
TBOPYECKOM JAEATEIBHOCTH.

Ha w3ydenne ¢usuku (0a30BBI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus otBoauTcs B 11 kmacce — 68 yacoB (2 4aca B HEZIEIO).

MECTO YYEBHOT'O KYPCA B YYEBHOM IIJIAHE

B yueOHOM 11aHe HA M3YUYEHUE Kypca OTBOJUTCS 2 Yaca B HEJEIIO.



MexnpeaMeTHbIe CBA3H Kypca

Ha ¢dakynbTaTUBHBIX 3aHITHSX OCYIIECTBIISICTCSI HHTETPAIlUS MAaTEMATUUYECKOTO
COJIEpKaHMsI C COJICPIKaHUEM JAPYTUX YUeOHBIX MPEIMETOB U 00pa30BaTEIbHBIX
oOnacTeil: TexHoNorus, reorpadus, KICKycCTBO, UCTOPHUS, 00ILIECTBOBEACHHE,
¢brHaHCOBasi TPAMOTHOCTb, (PU3HKA, CTATUCTUKA, TEOPUSI BEPOSTHOCTH.

Buabl yueOHOM 1eATEJIbHOCTH
- TECTUPOBAHUE,
- camocTosATeNbHAs pabora,
- IPE3EHTAlMsl BBIMIOJIHEHUS 3a1aHU,
- COCTaBJICHME MTaMSATKH BBIIOJHCHMS 3aJaHus JIs OJJHOKIACCHHKA,
- IOMCK AJIbTEPHATUBHBIX PEIICHUN TaHHOTO 3a/1aHusl,
- HalIM OInoKYy.
®opmbl y4eOHO 1esITeJIbHOCTH

- (I)aKyJ'IBTaTI/IBHOC 3aHATHC

Ilnanupyemble pe3yJbTaThl H3y4YeHHUS Kypca

Conep:xanne GpakyJbTATHBHOIO Kypca

du3uka Kak HayKa. MeToabl HAYYHOIr0 MO3HAHUS NPUPOIALI
Hayuynbie Mertoabl mo3HaHUs OKpyXawmoumiero mupa. Ponap sKkcnepuMeHTa M TEOpUH B
mpoliecce Mo3HaHusl Mpupoabl. Ponb marematuku B (usuke. Pa3nuuHble mMpueMbl U METObI
pelIeHus 3aaa4.
Mexanuka
MexaHn4ecKoe OBIKEHHE U €r0 OTHOCHUTENLHOCTh. CIIOCOOBI OIMMCAHMS MEXaHHMYECKOTO
IBUKEeHHs. MarepuanbHas ToYka Kak mpumep ¢gusudeckoir moaenu. [lepemerenre, cKopocTs,



YCKOPEHHE.

YpaBHEHHsI IPAMOJIMHEMHOIO PABHOMEPHOIO M PaBHOYCKOPEHHOI'O JABW)KECHUS. [|BrkeHne
10 OKPYKHOCTH C TIOCTOSIHHOM TI0 MOJYJII0 CKOPOCTBIO. LIeHTpOoCTpeMUTENEHOE YCKOPEHHE.

[TpuHIUI Cyneprno3uiu Cuil. 3aKOHbI AMHAMUKA HbI0TOHA U TpaHUIIbI UX TPUMEHUMOCTH.
NuepunaneHbie cuctemsl oTcuera. [IpuHnnn oTHOcuTenpHOCTH ['anunes.

Cunbl TSKECTH, YIPYroCTH, TPEHHUS. 3aKOH BCEMUPHOIO TArOTEeHUs. Bec n HEBecOMOCTb.
3aKOHBI COXPAHEHUSI UMITYJIbCA U MEXAaHUUYECKON SHEpruu. MOMEHT CUIIbl. Y CJIOBHSI paBHOBECHUS
TBEPJIOTO TeNa.

Mexanudeckue kosnebaHus. AMIUTUTY/a, EPUO, YacToTa, (pasa xosebaHui. YpaBHEHUE
rapMoHH4ecKuX Koyiebanuii. CBOOOIHBIE U BBIHYXJCHHbIE KoJieOaHMs.. MexaHn4ecKre BOJHBI.
[Tonepeunsie W NpPOAOJIbHBIE BOJIHBL JlIMHA BOJHBI. YpaBHEHHWE TapMOHWYECKOW BOJIHBI.
3BYKOBBIE BOJIHBI.

Mouaekyasipaas pusuka

ATOMHCTHYECKAass THUIIOTE3a CTPOCHHMsSI BEIIECTBA M €€  OKCICPUMCHTAIbHBIC
J0Ka3zatenbcTBa. MoJienb naeaabHOTo Ta3a. AOCOIOTHAsS TeMIeparypa. TeMneparypa Kak Mmepa
CpelmHeW KWHETUYECKOW JHEPTrUU TEIUIOBOTO NBIDKCHMs dYacTHIl. CBS3b MEXIY JaBlICHHEM
WJICaJIbHOTO Ta3a U CPeIHE KHHETUYECKOW SHEPrUer TeIIOBOTO ABUKEHHS €r0 MOJIEKYII.

YpaBHEHUE COCTOSIHUS UCaTbHOTO ra3a. M3ompoieccsl.

Mogens cTpoeHHs KuAkocTeil. HachlllleHHble W HEHACBIIIEHHbIE Mapbl. BiaxxHOCTH
BO3/IyXa.

M3mMeHeHus arperaTHbIX COCTOSTHUH BEIIECTBA.

BuyTtpennsis sHeprus u crnocoObl ee n3MeHeHus. [1epBblii 3aK0H TepMOIMHAMUKH. Pacdet
KOJIMYECTBA TETUIOTHI ITPH M3MEHEHUH arperaTHOro COCTOSIHUS BellecTBa. ArnabaTHBIN Ipolecc.
Bropoii 3akon TepmoanHamuku. KIIJ[ TenioBoil MmamiuHel.

duaekTpoanHamuka. Kosedanus u BosiHbl. OnTuka

DneMEHTAapHBIN 2JIEKTPUUECKUN 3apsil. 3aKOH COXPAHEHUS JIEKTPUUYECKOTO 3apsaaa. 3aKOH
Kynona. HanpsbkeHHOCTh 3iekTpuueckoro nojs. [IpuHuun cyneprno3unuy 3jeKTpUYeCKHX
nosied. IloreHnman snexrpudeckoro mnosisd. [loTeHIMANbHOCTH JIEKTPOCTATHYECKOTO IOJIS.
Pasnocte norenumanos. Hanpskenue. CBsA3b HAIIPSKEHUS € HAPSYKEHHOCTBIO AJIEKTPUYECKOTO
TOJI.

[IpoBOogHMKM B  DJJEKTPUYECKOM IIOJI€. JJEeKTpudeckas eMKOCTb. KonueHcarop.
JIMBIEKTPUKH B DIIEKTPUYECKOM T0JIE. DHEPTHS DIEKTPUUECKOTO OJIS.

Onexrpuueckuil Tok. IlocrmenoBarenbHOEe M NApajuIEIbHOE COEIUHEHHUE IPOBOJHHUKOB.
Onexrpoasuxyas cuna (3C). 3akon OMa A7is TOTHON NEKTPUIECKON LeTH.

DNEKTpUUYECKUN TOK B METajllaX, DJIEKTPOJMUTAaX, Ta3aX M BaKyyMe. 3aKOH JJIEKTPOJIM3a.
ITnaszma. IlomynpoBogHUKH.

WNupykuust marautHOTrO nostst. [IpuHinun cynepno3nnnyn MarHuTHeIX noJsied. Cumna AMmepa.
Cuna JlopeHua. MarHUTHBIN NOTOK. 3aKOH JIEKTpOMAarHUTHON mHAyKuuu Papanes. Buxpesoe
anektpudeckoe noie. [Ipasuno Jlenna. Camonnaykius. MHIyKTUBHOCTb. DHEPrUsl MarHUTHOTO
1OJIA1.

Konebarenbubiit koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KosieOaHus. BBIHYXaeHHBIE
ANIeKTpOMarHuTHele kosebanus. IlepemenHblii Tok. JleHCTBylomMe 3HAUYEHUS CUIIBI TOKa MU



HanpspkeHud. [IponsBoacTBo, nepenaya u NOoTpedIeHUE IEKTPUUECKON SHEPTUH.

OnexkTtpoMarHuTHoe  moJjie.  CKOpoCcTh  3JIEKTpOMarHUTHbIX  BoJH.  CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH.

Cger kak anekTpomaruutHas BosiHa. CkopocTh cBeta. MHTepdepenus cera. udpaxums
cBera. JludpakuuonHas pemierka. 3akOHBl OTpakK€HUsT W TpejomiieHus cBera. llomHoe
BHYTpEHHeEe oTpakeHue. /lucnepcus cBerta. PaznuuHbie BUABI 2JIEKTPOMAarHUTHBIX U3ITy4eHUH, UX
CBOICTBaA U MpaKTUUECKHe MpuMeHeHUs.. Popmyra TOHKOHM JMH3bl. OnTHYeCKUe IpUOOpHI.

[locTynatel cnenuaibHONM TEOPUM OTHOCUTENbHOCTH OiHIITelHa. [lonHas sHeprus.
OHeprus nokos. PenstuBucrckuii uMiysabsc. CBsA3b MOJHOM SHEPTHH C UMITYJILCOM U Maccoii Tena.
JleexT Macchl M SHEPTUS CBS3H.

KBanroBasi puszuka u 3j1eMeHTHI acTpoPpusuku (36 1)

I'mnore3a M.Ilmanka o kBaHTax. Dotodapdext. Omnwbitel A.I'.CtonetoBa. YpaBHEHHE
A.DiHmTeiHa s potodrdpdexra. DoToH.

[Inanerapnas Mozenb aroma. KBaHTOBBIE mocTynaTel bopa w JnHMHENYaTble CIEKTPBI.
I'mnotesa e bpoiins o BOJHOBBIX cBOMcTBaxX yacTHIl. [{udpakiys 371eKTpoHOB. Jlazepsr.

Mogenu cTpoeHus aTroMHOro sapa. SAnepHsie cuibl. HykmoHHass Mozens sapa. DHEprus
CBsI3M sAnpa. SlnepHbie cnekTpel. SAnepHble peakuuwu. llenmHas peakuusi AeleHUS  SAIEP.
PaaroakTuBHOCTE. 3aKOH palMOaKTUBHOTO pacnaja.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA IIPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHET'O OBIIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mpenmera «®Pusmka» Ha ypOBHE CpPEAHErO OOIIEro
obOpazoBanus (0a30BBI YPOBEHB) JOHKHO OOECIEUUTh JOCTHKEHHUE CICTYIOIIUX
JMYHOCTHBIX, METAPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIBTATOB.

JINYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIC PE3YIbTAThl OCBOCHUS yuyeOHOro npeamMera «Du3nukay TOIKHBI
OTpa)kaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
chopMUpPOBAaHHOKW BHYTPEHHEHW IIO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHUEHTAllM{, TIO3UTUBHBIX BHYTPEHHUX  YOEXKICHUW, COOTBETCTBYIOIINUX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOINECTBA, PACIIMPESHHUE >KU3HCHHOTO
ONbITa U OMNbITa ACATEIBHOCTH B IMPOIECCE peaavu3alii OCHOBHBIX HalpaBICHUN
BOCIIUTATEIbHOM JIEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpaskIaHCKOro BOCIIMTAHUA:

c(hopMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00yJaIOMIeTOCs Kak aKTUBHOTO 1
OTBETCTBEHHOTO YJI€HA POCCUMCKOTO OOIIECTBA,;

MPUHATHE  TPAAMIIMOHHBIX  OOIICYEITOBEUECKHX T'yMAHHUCTHYECKUX U
JTEMOKPATUYECKUX [IEHHOCTEH;



FOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B MHTEpPECAX TI'PaKIaHCKOTO
oO11iecTBa, y4acTBOBaTh B CaMOYIIPaBI€HUH B 00pa30BaTEIbHON OpraHu3alluy;

YMEHHE B3aUMOJICHCTBOBATH C COI[MAIbHBIMU UHCTUTYTAMHU B COOTBETCTBUU C
X QyHKIMSIMU U Ha3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU I€SATENBHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(hOpMUPOBAHHOCTh POCCUICKON TPaXKIaHCKON UICHTUYHOCTH, MATPUOTU3MA,;

[IECHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHUMBOJAM, JOCTHXEHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTU (PUBUKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOopMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO TTOBE/ICHNUS,

CIIOCOOHOCTh OIIEHMBATh CHUTYaIlMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHMUS,
OpUEHTHPYSCh HA MOPAJIIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJE B
NEeATEIbHOCTU YUEHOT0;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMUYUBOTO OYAYIIEro;

4) 3¢TeTHYECKOT0 BOCTIMTAHUS:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKIIFOUAsl 3CTETUKY HAYYHOTO TBOPYECTBA,
npucymiero Gu3n4ecKoi HayKe;

5) Tpy/10BOr0 BOCIIUTAHUS:

UHTEpEC K pasNuyHbIM cepaM MpoPecCHOHATBHON AESITENIbHOCTH, B TOM
YHUCJIe CBA3aHHBIM C (PU3UKON M TEXHUKON, yMEHHE COBEPIIaTh OCO3HAHHBIN BHIOOD
Oynymei mpodeccun u peaan30BbIBaTh COOCTBEHHBIE )KIU3HEHHBIE TUIAHBI;

TOTOBHOCThH M CIIOCOOHOCTh K 00pa30BaHUIO U caMOOOpPa30BaHUIO B OOJIACTH
bu3MKN HA TPOTSHKECHUU BCEH KU3HU;

6) 3K0J0rH4eCKOro BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKONH KYJIBTYPBI, OCO3HAHHE TJIOOAIBHOTO
XapakTepa HKOJOTUUECKUX MpodIeM;

IJIAHUPOBAHUE U OCYILECTBIICHUE AEUCTBUN B OKPY’KAIOIIEH CPEJC HA OCHOBE
3HAHUS LEJIEH YCTOWYNBOTO PAa3BUTHS YEJIOBEUECTBA;

pacliMpeHue OmbITa ACATEIBHOCTH JKOJOTMYECKOW HANpaBJICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUI 10 (PUBHKE;

7) HEHHOCTH HAYYHOT 0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOUIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS PU3UUECKON HAYKH;



OCO3HAHME WLEHHOCTH HAy4YHOW JESITeIbHOCTH, TOTOBHOCTh B IpoOIEcCe
M3Yy4YeHUs] (PU3HUKHU OCYILIECTBIIATH IPOCKTHYIO U UCCIEI0BATENbCKYIO IEATEIbHOCTD
WHIUBUYabHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

ITo3naBaTe/bHbIE YHHBEPCAJbHbIE YUeOHbIE TeiiCTBUS
ba3oBble JiornyecKkue 1ecTBUA:

CaMOCTOSATCILHO  (OPMYJIMpOBaTH M aKTyallM3UpOBaTh  MpoOJemy,
paccMaTpHBaTh €& BCECTOPOHHE;

ONpeNeNsITh IEIU JCSITCIbHOCTH, 3aJaBaTh IapaMeTPbl M KPUTECPUU HX
JTOCTHIKEHUS;

BBISBJISITh  3aKOHOMEPHOCTH M MPOTUBOPEYHMS B  paccMaTpHUBAEMBIX
(bu3HUECKUX SABICHUAX;

pa3pabaTbiBaTh IUIAH PEIICHUS TPOOJIEeMBbl C y4ETOM aHajdu3a MMEIOUTUXCS
MaTepHUATIbHBIX U HEMAaTEepUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B JIEATEILHOCTH, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IEJISIM, OLICHUBATh PUCKH TOCIEICTBHI €SI TEIbHOCTH;

KOOPJMHUPOBATH U BHITIOJIHATH Pa0OTY B YCIOBHUSIX PEATHHOTO, BUPTYAIBHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBHUS;

pa3BHUBAaTh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TMPOOIIEM.

ba3oBble ucciaenoBaTe/bCKue AeCTBUS !

BJIQ/ICTh HAYYHOH TEPMHUHOJIOTHEH, KIIOUEBHIMA TOHSATHSIMH U METOJIAMH
buznuecKon HAyKu;

BJIQ/ICTh HaBBIKAMHU YUEOHO-UCCIEAOBATEIIBCKOM U MMPOCKTHOU NEATETLHOCTH
B 00ylact (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOUCKY
METOJIOB pEIIeHUs 3a71ad (U3HUECKOTO COJNECPKaHMs, MPUMEHEHUIO Pa3TUIHBIX
METO/IOB ITO3HAHHS,

BJIQJICTh BHUJAMU JCSATEIBHOCTA TIO TIOJYYCHHIO HOBOTO 3HAHHS, €T0
WHTEPIpPETAlY, TMPEeoOpa3OBaHUI0 ¥ TPUMEHEHUIO B PA3UYHBIX YYEOHBIX
CUTyalusX, B TOM YHCJIE TIPU CO3/IaHUN YI€OHBIX MTPOCKTOB B 00JaCTH (HU3HKH;

BBISIBJISITh TIPUYMHHO-CJICJACTBCHHBIC CBSI3M W aKTyalU3WpOBaTh 3a/ady,
BBIJIBUTATH THIOTE3Y €€ PEIICHUS, HAXOAUTh apTyMEHTHI JIJIS TOKAa3aTEIbCTBA CBOUX
YTBEPKJICHUM, 3a/1aBaTh MMAPAMETPhI U KPUTESPUH PCIICHUS;



aQHAM3UPOBATh TIOJYYCHHBIE B XOJEC PCIICHHUS 3aJaddl  Pe3yJIbTaThl,
KPUTHUYECKU OIICHUBATh WX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSAX;

CTaBUTh H (OPMYIUPOBAaTh COOCTBEHHBIC 3a7a4yd B 0Opa3oBaTEIbHOU
JESATEIBPHOCTH, B TOM YHUCJIC MPU U3YYCHUU (HU3UKU;

JaBaTh OIICHKY HOBBIM CHUTYaIIUSM, OIICHUBATh IPUOOPETEHHBIN OIIBIT;

YMETh TEPECHOCHTh 3HAHUSA TO (U3MKE B TMPAKTUYCCKYIO 00JacTh
KU3HEIEITEILHOCTH;

YMETh HHTCTPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIC HJICH, MPE/IaraTh OpUTHHAIBHBIC TT0IXO0JIBI U PEIICHUS;

CTaBUTH POOJIEMBI U 33J1a4H, JIOMyCKAIONHE aIbTCPHATUBHBIC PCIIICHHUS.

PabGora ¢ undgopmanmeii:

BJIaJICTh HaBBIKAMM IOJydYeHUs MH(DOpMaIuu (U3HUECKOr0 COACPKAHUS W3
UCTOYHUKOB pa3HBIX THIIOB, CaMOCTOSTEIBLHO OCYIIECTBIIATh TIOWCK, aHaJIW3,
CHUCTEMATH3alMI0 W HMHTEPIPETAIM0 WHGOPMAIMKM PAa3IMYHBIX BUIO0B U (OpM
IIPEICTaBIICHUS;

OIICHMBATh JIOCTOBEPHOCTH MH(OPMAITUH;

UCIIOJIb30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX W  KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH B PEIICHUN KOTHUTHBHBIX, KOMMYHHUKATHBHBIX U OPraHHU3aI[MOHHBIX
3a/1a4 C COOTI0IeHHEeM TPeOOBaHUH SPrOHOMHUKH, TEXHUKHA O€30MTaCHOCTH, TUTHEHBI,
pecypcocOepeKeHHs, MPaBOBbIX M AITHYECCKHUX HOPM, HOPM HHGOPMAIIMOHHOMN
0e30I1aCHOCTH;

CO371aBaTh TEKCTHI (DU3UUYECKOTO COJICPKAHMUSI B Pa3IUIHBIX (opmMarax c
y49€TOM Ha3zHa4YeHUs MHOOPMALIMK U MECJIICBON ayIUTOPHUH, BEIOUPAs ONTHUMAIBHYIO
dbopMy MpeaCcTaBICHUS U BU3yaIH3allHH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

OCYIIECTBIISITH OOIIIEHUE HAa YpOKax (PM3UKU U BO BHEYPOUHOU JEATEITHHOCTH;

pacmo3HaBaTh MPEANOCHUIKM  KOHGIMKTHBIX CHUTyallud ¥ CMATYATh
KOH(DITUKTEHI;

Pa3BEPHYTO M JIOTUYHO M3JIATaTh CBOK TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJ/ICTB;

[MOHUMAaTh M MCIIOJb30BaTh MNPEUMYIIECTBA KOMAHIHOW W WHIWBUIYAIbHOU
paboThI;



BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKOI'0 YCHA KOJUICKTUBA,

IIPUHUMATh  L€IM  COBMECTHOM  JACATENIbHOCTH, OpPraHU30BbIBATH U
KOOPAUHUPOBATh JEUCTBUSA 10 €€ INOCTHKEHHUIO: COCTaBJIATH IUIaH JIEUCTBUH,
pacnpenensiaTh poid ¢ YYETOM MHEHHUHM Y4YaCTHUKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIAJla ¥ KaX/I0I0 yYaCTHUKA KOMAH bl B OOIIHiA
pE3yNbTAT MO pa3pabOTaHHBIM KPUTEPHUSIM;

IpejjaraTb HOBBIE IIPOEKThI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAUMMOCTH;

OCYILECTBIIATh IIO3UTUBHOE CTPATErMYECKOE TOBEICHUE B PaA3JIMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe AeiicTBUS
Camoopranusanus:

CaMOCTOSATEIILHO OCYIIECTBIISITh MO3HABATEIBHYIO ACSTENBHOCTh B OOJACTH
GU3UKM W aCTPOHOMHH, BBISBIATH IPOOJIEMBI, CTaBUTh WU (OPMYJIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSATEIIbHO COCTABJIATH IUIAH PEIICHUS PACUETHBIX M KayeCTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHUS TPAKTUYECKON pabOThl C YYETOM UMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPETOYTCHU;

JIaBaTh OIICHKY HOBBIM CUTYAIUsIM;

pacIIMPATH paMKH Y4€OHOTO TIpeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JienaTh OCO3HAHHBIA BBIOOP, AapryMEHTHUPOBAaThH €ro, OpaTh Ha ce0d
OTBETCTBEHHOCTH 32 PEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO JPYAUIMA B O0JaCTH
($U3HUKHU, TOCTOSTHHO TOBBITIATH CBOW 00Pa30BATEIHHBINA U KYIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJILHBII UHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIlMsIM, BHOCUTh KOPPEKTUBHI B NIESITEIHbHOCTD,
OIICHUBATh COOTBETCTBHE PE3YIHTATOB IIEIISIM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  PEQIICKCHHU  KaK  OCO3HAHUSA
COBEpIAEMbIX JIEUCTBUA W MBICTUTEIBHBIX TIPOIECCOB, WX PE3YJIHTATOB W
OCHOBaAHUI;



UCIIOJIb30BaTh MPHUEMBI pedIICKCHH I OLEHKH CUTYallud, BBIOOpAa BEPHOTO
pEIICHHSI;

YMETh OIICHMBAaTh PHUCKHM W CBOCBPEMCHHO IPUHUMATH PEHICHUS IO HX
CHW)KCHHIO;

NPUHUMATh MOTHBBI M apryMEHTBl JPYTUX TPH aHajIu3e pPe3yJIbTaToOB
NESATEITBHOCTH;

NPUHUMATH CeOsl, TOHUMAasi CBOW HEJOCTATKH M IOCTOWHCTBA;

NPUHAMATh MOTHBBI M apryMEHTBl JPYTUX TPH aHajdu3e pPe3yJIbTaToB
NESATEITBHOCTH;

NPHU3HABATh CBOE MIPABO M MPABO JAPYTHX HA OIIHOKH.

B mporiecce 1OCTHKEHHS TUYHOCTHBIX PE3YIBTATOB OCBOSHUS ITPOTPAMMBI 110
buzuke 11 ypOBHS CcpeaHEro oOmiero oOpa3oBaHHS Yy OOyYarouuxcs
COBEPIICHCTBYETCS IMOIIMOHAITEHBIH WUHTEIUICKT, IpeIoJararonui
c(hOpPMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MMOHMUMATh CBOE AIMOIIMOHAIEHOE
COCTOSIHH€, BUJICTh HAIPABICHUS Pa3BUTHSI COOCTBEHHOW 3MOITMOHAIHHOU CQEpHI,
OBITh YBEpECHHBIM B cele;

CaMOpPETYJIMPOBAHUS, BKIIOYAIONIETO CaMOKOHTPOJb, YMEHHUE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMIOBEACHHE, CIIOCOOHOCTh aJaNlTUPOBATBCA K
YMOIMOHAILHBIM H3MEHEHHUSM U TIPOSBIISTH THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIUH, BKIIOYAIOIICH CTPEMIICHUE K JOCTH)KCHHUIO IETH U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JEHCTBOBAaTh HMCXOMAS M3 CBOUX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIONIEH CITIOCOOHOCTh MOHUMATh IMOIIMOHATIFHOE COCTOSTHHUE
JIpYTHX, YYUTBIBATH €ro TIPH OCYHIECTBICHUU OOIICHHS, CIIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITIOUYAIOIUX CIIOCOOHOCTh BBICTPAaUBATh OTHOIIICHUS
C IPYTUMH JIOJbMU, 3a00TUTHCS, TIPOSIBIISATh MHTEPEC U pa3pemaTh KOHMOIUKTHI.

HNPEAMETHBIE PE3YJIBTATDBI
K xoHiy oOydeHus: mpeaMeTHbIE pe3ysibTaThl HA 0A30BOM YpPOBHE JIOJKHBI
OTpaxkaTb CPOPMUPOBAHHOCTH Y OOYHAIOLIUXCS YMEHHI:



JEMOHCTPUPOBATh HA MPHUMEPAX poJib U MeCTO (Ppu3uku B (HOPMUPOBAHHUU
COBPEMEHHOM HAy4YHOM KapTUHbI MHUpa, B PAa3BUTUU COBPEMEHHOW TEXHUKHU U
TE€XHOJIOTUH, B IPAKTUYECKOU JIEATEIBHOCTH JIIOJIEH;

YUUTHIBATh TpaHUIbl TPUMEHEHHS HU3YYEHHBIX (QU3NUYECKUX MOJENei:
MaTepHalibHas TOYKA, HHEPIMAJIbHASL CUCTEMa OTCUYETa, a0COIIOTHO TBEPJOE TENO,
UJCANIbHBIM a3, MOJAEIA CTPOEHHUs Ia30B, )KUAKOCTENM U TBEPABIX TEJ, TOYECYHBIN
AIEKTPUUECKUH 3apsil MpU pelieHnH PU3NYECKUX 3a/1a4;

pacno3HaBaTh (pu3nyeckue ABJICHUS (IIPOLIECChl) U OOBACHITH UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KUHETUYECKOU TEOPUU CTPOCHUS BELIECTBA U
JJIEKTPOJAUHAMUKHN: PABHOMEPHOE U PAaBHOYCKOPEHHOE IIPSMOJIMHENHOE IBUKEHHUE,
CBOOOJIHOE TAZICHUE TeJ, JBUKEHUE MO OKPYKHOCTU, MHEPLHUs, B3aUMOJIEHCTBHE
Tes1, AuQy3usi, OPOYHOBCKOE JBUKEHHUE, CTPOEHUE JKUIKOCTEH U TBEPIBIX TeJ,
U3MeHeHUe 00bEMa Te MpU HarpeBaHUM (OXJIAXKJEHUH), TEIUIOBOE paBHOBECHE,
UCIIapeHUe, KOHICHCALMs, IUIAaBJICHUE, KPUCTAUIM3ALUs, KUIICHUE, BIIAXKHOCTD
BO3/lyXa, IOBBILICHUE HABIEHUsA ra3a IPU €ro HarpeBaHUU B 3aKPBITOM COCYIE,
CBA3b MEXY IapaMeTpaMU COCTOSHMS ra3a B U30IpOLECccax, dJIEKTPU3ALUS Tell,
B3aNMOJICVICTBUE 3aPAI0B;

OINKCHIBAaTh MEXAaHUYECKOE JBMKCHHE, MCIOJIb3Yys (PU3MUECKHE BETUUYHMHBIL:
KOOpJAMHATA, IYyTh, IIEPEMEIIECHUE, CKOPOCTb, YCKOPEHHME, Macca Teja, Cuia,
UMITYJIbC T€Ja, KMHETUYECKAasl YHEPIUsl, NOTCHUUAIbHAs JHEPIUsl, MEXaHUYECKast
paboTa, MeXaHHWYecKass MOIIHOCTb; IpHU ONHUCAHUU TPABUWIBHO TPAKTOBATh
(U3NYECKUIl CMBICI HCHOJB3YEMBIX BEJIWYMH, WX OOO3HAYEHHs] U E€IMHMIIBI,
HaXOAUThb (OPMYIIbI, CBA3BIBAIOLIUE NAHHYIO (PU3MUECKYIO BEIMUUHY C JIPYTUMHU
BEJINYNHAMU;

ONMCBHIBATh H3yYECHHBIC TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIC SBICHUA,
UCHONB3ysl (U3NYECKHUE BEJIUYMHBI: JaBJIEHUWE Tas3a, TemIepaTypa, CpeaHss
KMHETUYECKAsi DHEPrus XaOTUYECKOIO IABMXKEHHUs MOJIEKYJ, CPEAHEKBaJApaTU4Has
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHsS 3HEprus, padora rasa,
KOA(Q(GUIUEHT TOJE3HOTO JEHCTBHUS TEIUIOBOTO JBUTATENs; MpPU ONUCAHHUH
NPaBUJIBHO TPAKTOBAaTh (PU3WYECKUH CMBICI HCHONb3YeMbIX BEIUYHMH, HX
000O3HaYeHUsT W EAWHMIBI, HAXOAUTh (OPMYJbl, CBA3BIBAIOLUIME JIAHHYIO
(pU3HYECKYIO BEJIMYMHY C IPYTUMHU BETMYMHAM;

ONMCHIBATh U3YYEHHBIE JIEKTPUYECKHE CBOMCTBA BEIIECTBA U JJIEKTPUUECKUE
ABJICHUS (IIPOLIECCHI), UCIIONB3Ysl (PU3NYECKHE BEIUUMHBI: AJIEKTPUUECKUIN 3apsj,



ANEKTPUYECKOE T0JI€, HAMPSXKEHHOCTh MOJIs, MOTEHIUAN, PA3HOCTh MOTEHIMAJIOB;
IpU ONHUCAHUM TPABWIBHO TPAKTOBAaTh (PUIWYECKUA CMBICT HUCIOJb3yEeMbIX
BEJIMYMH, UX OOO3HAYEHHUS W EJUHUIBI, YKa3blBaTh (OPMYJIbI, CBS3bIBAIOIINE
JaHHYI0 (U3HUYECKYIO BEJIMUUHY C APYTUMH BEJIMYMHAMU;

aHANM3UPOBATHh (PU3MUYECKUE TMPOLIECCHl U SIBJIEHUS, UCHOJB3Yys (pusmyeckue
3aKOHBI M MPUHIUIIBL: 3aKOH BceMupHoro tarotenus, |, Il u 11l 3akonst HeioToHa,
3aKOH COXpaHEHUsl MEXaHWYECKOM DSHEpPruH, 3aKOH COXPAaHEHHUs HMITyJbCa,
NPUHIUI CYNEPIO3UIIMKA CUJI, TIPUHIUI PAaBHONPABUS WHEPIHAIBHBIX CUCTEM
oTcuéTa, MOJEKYJISIPHO-KMHETHUYECKYI0 TEOPHI0 CTPOEHHUS BEIEeCTBA, Ta30BbIe
3aKOHBI, CBS3b CpeHEN KMHETHUUYECKOW SHEPTHH TEIIOBOTO JABHKEHHUS MOJIEKYJ C
aOCOIOTHOM TeMIiepaTypoil, MEepPBbI 3aKOH TEPMOJIUHAMUKH, 3aKOH COXpPaHEHUS
AJIEKTPUYECKOr0 3apsAna, 3akoH KyioHa, mpu 3TOM pa3iauyaTh CIIOBECHYIO
(opMyIUpPOBKY 3aKOHA, €r0 MAaTEMaTHYECKOE BBIPAXKEHHE U YCIOBHs (IpaHULBL,
001acTi) NPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHLIMIIBI JICHCTBHSI MallIMH, TPUOOPOB U TEXHUUECKHUX
YCTPOWCTB; pa3jinyaTh YCJIOBUS X O€30M1aCHOTO UCIIOJIb30BAHUS B TIOBCEIHEBHOM
KU3HU;

BBIMOJIHATD SKCIEPUMEHTBHl 10 UCCIEJOBaHUIO (U3MUYECKUX SBICHUM WU
IPOIIECCOB C MCMOJb30BAHUEM IMPSAMBIX M KOCBEHHBIX H3MEpPEHHUH, NpPU 3TOM
dbopmynupoBaTh MpoodIeMy/3a1auy U TUIIOTE3y YU4EOHOTO PKCIIEPUMEHTA, COOMPATH
YCTaHOBKY U3 NPEAJI0KEHHOT0 000pyA0BaHUs, IPOBOIUTE ONBIT U OPMYIUPOBATH
BBIBO/IBI;

OCYILIECTBJISATH MPsIMbIE U KOCBEHHbIE N3MEPEHUsI PU3NYECKUX BEIUYUH, MIPH
TOM BBIOMPATh ONTHUMAJBHBIM CIOCOO HM3MEPEHUs U MCIIOJIb30BATh W3BECTHBIC
METO/Ibl OLICHKHU MOTPEIIHOCTEN U3MEPEHU;

UCCIIEZIOBATh  3aBUCHUMOCTH  MEXAYy  (U3MUEeCKMMHM  BEIMYMHAMU  C
MCIIOJIb30BAaHUEM TMPSIMBIX HU3MEpPEHUi, MPH 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(GuKcupoBaTh pe3yabTaThl NOTYYCHHON 3aBUCUMOCTH (PU3NYECKUX BETUYHH B BUIC
TaOIuUI] ¥ rpaUKOB, ENaTh BBIBOBI IO pe3yJIbTaTaM MCCIEIOBAHNUS;

co0roaTh mpaBuia 0€30MacHOro TpyAa MpPU MPOBEACHUM HCCIEAOBAaHUMN B
paMKax ydeOHOro »HKCIEPUMEHTA, Y4eOHO-HCCIEJOBATENbCKOM M MPOEKTHOU
JESATENBHOCTU C WCIOJb30BAHUEM H3MEPHUTENBHBIX YCTPOICTB M J1aOOpPaTOPHOIro
000pyI0BaHMS;



pemiatb pacy€éTHbIE 3a7auyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCIIONBb3Ys (U3UYECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIN3a YCJIOBUS 3aJa4u
BBIOMpPATh (U3UYECKYIO MOJICIb, BBIICIATh (PU3UUECKUE BEIMYMHBI U (POPMYJIBI,
HeoOXoAuMbIe NIt €€ pelleHus, MPOBOJAUTh Pacu€Thl U OIEHHWBATH PEATbHOCTH
MOJIYYEHHOTO 3HAYEHUSI (PU3NUECKON BETUYUHBI;

peliaTh KAYeCTBEHHBIE 3a/1aUl: BHICTPAUBAThH JTIOTUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PaCCYXKJICHUH C OMOpOM HAa HM3YYEHHbIC 3aKOHbI, 3aKOHOMEPHOCTU U
dbuzudecKue sIBJICHNUS,

UCITIOJIH30BaTh IIPH PEIICHNN YUEOHBIX 3a/1a4 COBPEMEHHBIC MH()OPMAIIMOHHbBIC
TEXHOJIOTHU JJI1 TOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUN U TPEACTABICHUS
y4eOHOW M HAyYHO-TIOMYJSApPHOW HWHQpOpMAIUU, TOJTYYECHHOH U3 Pa3IuIHBIX
MUCTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOJIyHaeMyto HHGOPMAIIHIO;

PUBOJUTH MPUMEPHI BKJIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, 00BICHEHHE TIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKHU
1 TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETHUECKHUE 3HAHUS IO (PU3KKE B MOBCETHEBHOM KU3HU JJIS
obecricueHus 0€30MACHOCTH TIPU OOpaIllCHHH C TPUOOpaMH M TEXHUYCCKUMHU
yCTPOMCTBAaMU, JIJIsi COXPAHEHUS 3J0POBBSI M COOJIOJECHUS HOPM HKOJIOTHYECKOTO
NOBEJECHUS B OKPY’KaIOIIEH Cpeae;

paboTaTe B TpyNIle C BBHINOJHEHUEM pPa3IUYHBIX COLMATIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIbL, PAIMOHAIBHO pACIPENCIsATh OOS3aHHOCTH U
IJIAHUPOBATh JIESITEIbHOCTh B HECTAHIAPTHBIX CUTYalUsIX, aJ€KBaTHO OLICHUBATH
BKJIAJT K&KJIOTO M3 YUACTHUKOB TPYIIIHI B PEIICHUE pacCMAaTPUBAEMOM TTPOOIEMBI.

[IpenmetHble pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJKHBI OTpaXkaTh
c(hOpPMHUPOBAHHOCTH Yy 00YJAIONTUXCS] YMEHMUIA:

JEMOHCTPUPOBATh HAa MPHUMEpPAX pOJib U MecTo (Ppu3uku B (HOPMHUPOBAHHUH
COBPEMEHHOM HAay4yHOM KAPTUHBI MHUpPAa, B PAa3BUTUHU COBPEMEHHOW TEXHHUKH U
TEXHOJOTHH, B NMPAKTUYECKOW AEATEIBHOCTH JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
buznuecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHHS W3yYCHHBIX (PU3MUYECKUX MOJENCH:
TOYEYHBIN AJIEKTPUUYECKUMN 3apsijl, JIyd CBE€TA, TOUYCUHBI UCTOYHUK CBETA, SJCPHAS
MOJIelb aTOMa, HYKJIOHHAs MOJIEJIb aTOMHOTO siipa MpU pelieHuu (U3NYECKUX
3a/;ay;



pacrio3HaBaTh (pU3HUECKUE SIBJICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB JJICKTPOJMHAMUKHN U KBAHTOBOW (DU3UKH: DIICKTPUUECKaAs MPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MarHUTHOE JCHCTBUSI TOKA, B3aUMOJCHCTBHE
MAarHuTOB, SJEKTPOMAarHUTHAas WHAYKIMS, JICMCTBUE MAarHUTHOrO TIOJs Ha
MPOBOJIHUK C TOKOM M JBIDKYIIMHCSA 3apsjl, JIEKTPOMAarHUTHbIC KojeOaHus u
BOJIHBI, MPSIMOJUHEHHOE pacIpOCTPAHEHHE CBETA, OTPAKEHUE, MpeloMIICHHE,
uHTepbepeHuus, audpakuus ¢ MOJApU3AIUS  CBETa, JUCIEPCUS CBETA,
dotoanekTpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBlieHUE, BOSHUKHOBEHUE
JUHEWYaTOro CHeKTpa aToMa BOJOpPOJa, €CTECTBEHHAs M HUCKYCCTBEHHas
PaTMOaKTUBHOCTD;

OMHUCHIBATh W3YYCHHBIE CBOWCTBA BelIeCTBA (DJIEKTPUYECKHUE, MAarHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUYECKYIO  MPOBOAUMOCTH  Ppa3IUYHBIX  Cpel) W
AIIEKTPOMArHUTHBIE SIBJICHUSI (MPOIECCHI), HCHONB3Ys (U3HUECKHE BEITUYUHBI:
ANEKTPUUYECKUI 3apsij, CWJa TOKa, DJIEKTPUUYECKOE HANPSHKEHUE, DJIEKTPUYECKOE
CONPOTHUBIICHHE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOIBIKYIAs cuiia, pabdoTa ToKa,
UHIAYKLOWAST MarHATHOro moissi, cuia Awmrmepa, cwia JlopeHna, MHIYKTUBHOCTH
KaTYUIKH, SHEPrusl JJIEKTPUYECKOIO M MArHUTHOTO TIOJIEM, MEepUoA M YacToTa
KoneOaHuii B KoJeOaTeNbHOM KOHTYpE, 3apsii ¥ Ccujla TOKa B TMpoIlecce
TapMOHUYECKUX DIIEKTPOMArHUTHBIX KOJeOaHWil, (POKYyCHOE paCCTOSHHE W
ONTHUYECKas] CHUJla JIMH3bI, MPU OMHCAHWM TPABUIBHO TPAKTOBATH (PU3MUECKHIA
CMBICIT HCIOJNB3YEMBIX BEIUYMH, HMX OOO3HAYCHHs] M CIAMHUIIBI, YKa3bIBaTh
(bopMyIIBI, CBSI3BIBAIOIIME TAHHYIO (PU3MUYECKYIO BETHUHUHY C IPYTUMHU BETMUYNHAMU;

OMHUCHIBATh H3YYCHHBIE KBAHTOBBIC SIBJICHUA M MPOLECCHI, HUCIOIb3Ys
¢usznueckre BEIUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI H
94acToTa CBETa, PHEPTHUS M UMITYJIbC (DOTOHA, TIEPHO] MOTypachaaa, SHEPTHs CBI3U
ATOMHBIX SIIEP, TPU OINKCAHWW TPABUIBHO TPAKTOBATh (DUIUUECKUN CMBICIH
WCIIOJIb3YeMbIX BEIIMYWH, WX OOO3HAYEHUS W €JIMHUIIBI, yKa3blBaTh (HOPMYIIHI,
CBS3BIBAIONINE JIAHHYI0 (U3WYECKYIO BEIWYMHY C JAPYTHUMH BEITUYHMHAMH,
BBIYUCIISITh 3HaUeHUE (PU3NYECKOU BEJIMUHHBI,

aHANMM3UPOBATHh (PU3NUYECKHUE TPOIECCHl U SBICHUS, UCTONB3Yysa (pu3ndeckue
3aKOHBI ¥ MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOTO U MapajieIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH J[koyns—JleHna, 3aKkOH BIEKTPOMArHUTHOU
WHIYKIWH, 3aKOH MPSMOJUHEHHOTO PACIPOCTPAHEHUS CBETA, 3aKOHBI OTpaKEHUs
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, yYpaBHEHHE ODiHIUTeHa s PoTtosrddekra,



3aKOH COXPAaHCHHsI DHEPIUU, 3aKOH COXPAHCHHS WMMITYJbCa, 3aKOH COXPaHCHHSI
AIIEKTPUYECKOTO 3apsjia, 3aKOH COXPAaHEHHS MacCOBOT'O YHCIIA, TIOCTyJIaThl bopa,
3aKOH PaJIMOAKTUBHOTO PACIajia, P 3TOM pa3jinyaTh CJIOBECHYIO (DOPMYIHUPOBKY
3aKOHA, €r0 MaTEeMaTHYECKOEC BBIPAXKEHWE W YCJIOBUSA (TpaHMIIBI, 00JIACTH)
PUMEHUMOCTH;

OTpEEISITh HAIIPABJICHUE BEKTOPA MHIYKIIMA MAarHUTHOTO TTOJIsI TPOBOHUKA
C TOKOM, cuiibl Amriepa u cuisl JIopeHiia;

CTPOUTh W OIMCHIBATh H300pPaKCHHE, CO3/1aBaEMOC ILJIOCKUM 3EpKajioM,
TOHKOMW JIMH30M;

BBITIOJHATE JKCIEPUMEHTBI IO MCCICIOBAHUIO (DU3HUCCKUX SBJICHUH W
IPOIIECCOB C HCIIOJIb30BAaHUEM TPSIMBIX W KOCBEHHBIX HM3MEPCHHH: TPU 3TOM
dbopmynupoBaTh MpoodIeMy/3a1auy U TUIIOTE3y YU4EOHOTO AKCIIEPUMEHTA, COOMPATH
YCTaHOBKY U3 MPEII0KEHHOTO 000y I0BaHMS, POBOIUTH OTBIT U POPMYIUPOBATH
BBIBO/IbI;

OCYHIECTBIISITH MPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BEIMUYWH, TPU
ATOM BBIOUPATH ONTHUMAIBHBIN CIOCOO HM3MEPEHUS M HCIOJIb30BaTh HM3BECTHBIC
METO/IbI OLIEHKH MOTPEIIHOCTEN N3MEPEHUN;

MCCJIEI0BATh 3aBUCUMOCTH (PU3NYECKUX BEITUYNH C UCTIOIH30BAHUEM MPSMBIX
U3MEpPEHUN: TpU ATOM KOHCTPYHUPOBATh YCTAHOBKY, (UKCHPOBATH PE3yJIbTAThI
MOJIYYEHHON 3aBUCUMOCTH (U3UYCCKHX BEIMYMH B BHAC TaOJHI] U TPa(uUKOB,
JIeNaTh BHIBOIBI 110 pe3yJIbTaTaM UCCIIEI0BAHMS;

coOmroaTh mpaBuiia 0€30MacHOrO TpyAa MPHU MPOBEJICHUU HCCIEIOBAHUM B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEOBATENbCKON M TPOEKTHOU
JESTENHHOCTH C WCIOJB30BAHUEM HM3MEPHUTENBHBIX YCTPOUCTB U 1abOpPaTOpHOTO
000pyTI0BaHMS;

pemath pacy€THBIC 3a7a4yd C SIBHO 3aJaHHOW (U3MUECKOW MOJEINbIO,
UCTIONIb3YS (PM3MYECKUE 3aKOHBI W TPUHIIUATIBI, HA OCHOBE aHaJN3a YCJIOBUS 3aa4H
BEIOWpATh (DU3UYECKYIO MOJEIb, BBICIATh (PU3NYECKUE BETUYUHBI U (DOPMYIIBI,
HEeoOXomuMble NIl €€ PEelIeHUs, TMPOBOAWTH PAcUEThl U OICHUBATH PEATHHOCTH
MOJIYYCHHOT'O 3HAYCHUS (PU3HUECKON BEITUYNHBI,

peraTh Ka4eCTBEHHBIC 3a/1a4M: BRICTPANBATh JJOTUYECKHA HETIPOTUBOPEUNBYIO
IIEMOYKY PACCYXACHUI C OMOpOi Ha W3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
buznyecKue sIBJICHUS;



UCII0JIb30BaTh IPU PEILICHNHU Y4eOHBIX 33]1a4 COBPEMEHHbIE HH(POPMALIMOHHBIE
TEXHOJIOTUU [JIsl MOUCKA, CTPYKTYPHUPOBAHHUSI, UHTEPIPETALUNA U NPEICTABICHUS
y4eOHOM M HAy4YHO-TIOMYJSIPHOM HMHQPOpPMalUK, TMOJYYEHHOW U3 Ppa3InYHBIX
UCTOYHUKOB, KPUTUYECKH aHAJM3UPOBATH MOJIYyHaeMYI0 HHPOPMALIHIO;

OOBSACHATh NPUHIUINBI JACHCTBUS MAaIIWH, MPUOOPOB M TEXHUUYECKHUX
YCTPOICTB, pa3inyaTh yCcJIOBUS WX 0€30MAaCHOI0 MCIOJIb30BaHUS B IMOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYXAIOUIErO0 MHUPA, B pPa3BUTHE
TEXHUKHU U TEXHOJOTHIA;

UCIIOJIb30BaTh TEOPETUUECKHUE 3HAHUS TI0 (PU3MKE B MOBCETHEBHOM KU3HU IS
oOecrieueHusi 0€30MacHOCTH TMpU OOpalieHuu ¢ TpUOOpaMu M TEXHUUYECKUMHU
yCTPOMCTBAaMU, ISl COXPAHEHUS 3JI0POBBSI M COOJIOJEHUS HOPM HKOJIOTHYECKOTO
NOBEJECHUS B OKPY’KaIOIIEH Cpeae;

pabotaTh B TpyNIle C BBHINOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIbl, PAUOHAIBHO pPACHpPENeisITh OOS3aHHOCTH H
IUIAHUPOBATh JIEATEIIBHOCTh B HECTAHJAPTHBIX CUTYyalUsAX, aJICKBATHO OLICHUBATH
BKJIAJ] KQXKJOTO M3 YYACTHUKOB I'PYIIIHI B PEIICHUE PACCMATPUBAEMOM MPOOIEMBI.
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