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Conep:kanue y4e0OHOro npeamera
10 kacc
du3uka Kak HayKa. MeToabl HAYYHOT0 NMO3HAHUS NMPUPO/bI.
Ousuka — ¢yHIaMeHTalbHAs Hayka O npupoje. HayuyHble MeTOJbl MO3HAHHUS OKPYKAIOIIEro
Mupa. Posb 3kcriepuMeHTa U TEOpUH B IIPOLIECCE MO3HAHUS MPUPOIbl. MoenupoBaHye siBICHUN
1 00beKTOB npuposl. Hayunsie runoressl. Ponb MaTematuku B pusuke. Guzndeckne 3aKOHBI U
TEOPHH, TPaHULbl UX TpUMEeHUMOCTH. [IpuHunn coorBeTcTBUA. PU3NUecKas KapTUHA MUpAa.
Mexanuka
MexaHnyeckoe [ABHIKEHHE W €ro OTHOCHUTEIbHOCTh. (CIOCOOBI OMUCAHUS MEXaHUYECKOTO
JBIDKEHUS. MaTtepuanbHas TOUYKa Kak mpuMep ¢usudeckoit moaenu. [lepememienue, cKopocTs,
YCKOpEHHUE.
VYpaBHEHMs NPSIMOJMHEWHOIO PAaBHOMEPHOTO M PaBHOYCKOPEHHOI'O JBWKEHMs. J[BH)KEHHE IIO
OKPY’KHOCTH C IIOCTOSIHHOM 10 MOJIYJIFO CKOPOCTBIO. LIeHTpoCTpeMUTENBHOE YCKOPEHUE.
[TpuHuMn cynepno3uuuMy cui. 3akoHbl AMHAMUKM HplOTOHA M TpaHMUIBl UX NPUMEHUMOCTH.
WNuepuumanbubie cucremsl orcuera. [IpmHunun ortHocutenbHOcTH [Manmunes. IlpoctpancTtBOo 1
BpEMs B KIIACCUYECKON MEXaHUKE.
Cuitbl TSDKECTH, YOPYTOCTH, TPEHUs. 3aKOH BCEMHUpPHOro TiaroreHus. 3akoHsl Kemepa. Bec u
HEBECOMOCTh. 3aKOHBbI COXpPAHEHHUS HMIIyJIbca M MeXaHMuecKodl sHepruu. Mcmonb3oBaHue
3aKOHOB MEXaHUKU Ji OOBSICHEHUS JIBIKEHHUS HEOSCHBIX TEN WM Ui Pa3BUTUS KOCMHUYECKUX
uccieI0BaHui. MOMEHT CHIIBL. Y CJIOBHS pPaBHOBECHS TBEPIOTO TENA.
Mexanuueckue koneOaHus. AMIUIMTYOa, MEepuoi, dYacToTa, (asa kosnebaHuil. YpaBHEHHE
rapMOHMYeCKHX  KoyebaHuil. CBOOOJHBIE ©  BBIHYXKIEHHbIE KoieOaHus. Pe3onaHc.
ABToKoneOanusi. Mexanndeckue BOJHBL. llomepeunblie U MPoOaOJbHBIE BONHBI. J[JTMHA BOJHBL
YpaBHeHHE TrapMOHUYECKOI BOJIHBI. CBONMCTBAa MEXAHMYECKHUX BOJIH: OTPAXXEHHE, IPEIOMIICHHE,
uHTepdepenys, nudppaxus. 3ByKOBbIE BOIHEI.
JlabopaTopHble padoThbI:
W3ydeHue ABUKEeHUS Tea, OpPOIIEHHOTO TOPU30HTATBHO
N3ydeHue ABMKEHUS TeNa [0 OKPYKHOCTH.
N3MepeHne )KECTKOCTH MPYKUHBI.
N3mepenne kodpGuiinenTa TpeHus: CKOIbXKEHUS
N3y4eHne 3aK0Ha COXPAHEHN MEXaHUUECKOM SHEPTUN.
N3yuenune paBHOBeCHUs Teja MO JEHCTBUEM HECKOJIBKUX CHII

Modgexkyasipaasi GUM3MKa ¥ TEPMOAUHAMUKA
AToMHCTHYECKAs] TUIOTE3a CTPOCHMS BEIIECTBA M €€ SKCIEPUMEHTAIbHBIE J10Ka3aTeIbCTBA.
Mogenp wupeanbHOro rasza. AOcCONIOTHas TeMmrmeparypa. Temrmeparypa Kak Mepa cpeaHein
KMHETUYECKON PHEPruu TEIUIOBOrO JBMXKEHHMS dacThll. CBsS3b MEXIY JaBJICEHUEM HJI€ATbHOIO
rasza M CpeiHell KHHETUYECKON YHEPTUEN TEIJIOBOrO IBMKEHUS €TI0 MOJIEKYJI.
YpaBHeHHE COCTOSHMS HIealbHOro rasa. M3ompoueccsl. I'paHuilbl TPUMEHUMOCTH MOJIEIHU
UJICAIBHOTO rasa.
Mopenes ctpoenus xxuakocren. [loBepxHOocTHOE HaTskeHHE. HachbllleHHbIE M HEHACBILICHHBIE
napel. BnaxxHocTh Bo3ayxa.
Mopenbs cTpoeHHsT TBepABIX Tel. MexaHWdyeckue CBOWCTBa TBeEpAbIX Tel. JledekTs
KPHUCTAJUIMYECKON pelIEeTKU. MI3MeHeHnsI arperaTHbIX COCTOSIHUNA BEIECTBA.
BHyTpennsis sHepruss u crnocoObl ee u3MeHeHus. [lepBblif 3akoH TepMonWHaMuku. Pacuer
KOJIMYECTBA TETUIOTHI MPU U3MEHEHUH arperaTHOro0 COCTOSIHUS BellecTBa. AuabaTHEIN mpoiecc.
Btopoli 3ak0H TE€pMOJAMHAMUKK M €r0 CTaTUCTUYECKOE HCTOJKOBaHUE. [IpMHIMIBI IelCcTBUA
teruioBbix MamuH. KITJ[ TemmoBoii mamuubl. [IpoOieMbl SHEPTETHKH M OXpaHa OKpYKaroIen
Cpenpbl.
JlabopaTopHblie padoThI:
DKcnepuMeHTallbHas TpoBepKa 3akoHa I eit-JIroccaka.



OCHOBBI 2J1eKTPOIMHAMHUKH.
DJIEMEHTApHBIN JJIEKTPUYECKUN 3apsAll. 3aKOH COXPAHEHHUs 3JEKTPUYECKOIO 3apsia. 3aKOoH
Kynona. HanpsbkeHHOCTb 3ieKkTpuueckoro mnosid. IIpuHuun cynepno3uiuu 3JeKTPUYECKHX
nosniei. IloreHuman snexkrpuyeckoro noisd. [loTeHUMANBHOCTH 3JIEKTPOCTATUYECKOTO MOJIS.
Pasnocte norenuuanos. Hanpsxenue. CBA3b HAPSDKEHUS C HANIPSKEHHOCTBIO 3JIEKTPUUECKOTO
OJISL.
[IpoBOIHUKYU B 3JEKTPUYECKOM TOJIe. DieKTpuueckas eMkocTb. Konaencarop. JusnekTpuku B
3JIEKTPUYECKOM T10JI€. DHEPIUsl HIEKTPUUECKOTO MOJIS.
Onextpuueckuid Tok. IlocinenoBaTenbHOE M mHapaiiebHOE COEIUHEHUE IIPOBOJIHUKOB.
Onektpoasmxkymas cuia (3/C). 3akon OMa 115 TOJTHON AIEKTPUYECKON e, DICKTPUICCKUN
TOK B MeTajlaX, »JJEKTPOJMTaX, ra3ax M Bakyyme. 3akoH »siekrpoiusa. [lnmaszma.
[TonynpoBonuuku. CoOcTBeHHass ©  HpPUMECHas  MPOBOJAMMOCTH  MOJYIPOBOJHUKOB.
[TonynpoBotHUKOBBIH 1101, [10ynIpOBOAHUKOBBIE IPUOOPHI.
JlaGoparopHble padoThbI:
ITocnenoBarenpbHOE U MAPaUIEIBHOE COCIMHEHNS IIPOBOJHUKOB.
N3mepenne D/1C 1 BHYTpEHHETO CONPOTUBIIEHUS HCTOYHUKA TOKA

11 kixace
OCHOBBI JIEKTPOAMHAMMKH (MIPOI0JIKEHHUE)

MarnutHoe moJie. Bzaumoaencrsue TokoB. MarautHoe nosie. MHIyKIMS MarHuTHOIO IIOJIS.
Cuna Amnepa. Cuna JlopeHiia. MaruuTHble CBOMCTBA BEIIECTBA.

JJleKTPOMarHuTHasi MHAYKIUA. OTKpbITHE 3JEKTpOMarHuTHOW uHAYKUMH. lIpaBuno Jlenua.
DIIEeKTPOU3MEPUTENbHBIE MPUOOPHl. MarHUTHBIN MOTOK. 3aKOH 3JEKTPOMArHUTHOW WHIYKIUH.
Buxpesoe anektpuueckoe noie. CaMmouHAyKus. MHIYKTUBHOCTh. DHEPrUusi MArHUTHOTO TOJIS.
MarnuTHbIE CBOMCTBA BELIECTBA. DIEKTPOMArHUTHOE TOJIE.

JlabopaTopHblie padoThI:

HaGmonenue neficTBUS MAarHUTHOIO IO/ HA TOK.

N3yuenue siBNEeHUS 3J€KTPOMarHUTHOW UHIYKIUU.

Kosneb6anus u BOJIHBI
Mexanuyeckue  kosedanusa. CBoOoaHbIE  KojeOaHua.  MareMaTH4ecKHMil ~ MasTHUK.
["apmonnueckue koneOaHus. AMIUIMTY/A, IEPUOJ, YacToTa U (aza kosebaHuil. BoiHyX/1eHHbIE
kosneOanus. Pezonanc. ABrokonebanus.
DJIeKTPOMarHuTHbIe KoJebanusi. CBoOo1HBIE KoJeOaHus B KojebaTenbHOM KOHTYpe. lepros
CBOOOAHBIX  JJEKTpUYECKUX  KojeOaHud. BoiHyxkneHHsle  kosnebanus.  [lepemeHHbII
NIEKTPUYECKUN TOK. AKTHBHOE CONPOTHBIIEHHE, €MKOCTh M WHIYKTUBHOCTH B LENU
NEPEMEHHOT0 TOKa. MOIIHOCTh B LIEMU MEPEMEHHOI0 TOKa. Pe30HaHC B 3JE€KTPUYECKOM LIEMu.
I'enepupoBanue sHeprun. Tpanchopmatop. [lepenaua snexTprudeckoil SHEprum.
Mexanuueckue BosiHBL. IIpononpHple M monepeuHble BonHBL. J[nuHa BosHBL CKOpOCTB
pacnpocTpaHeHHUs] BOJIHBI. 3BYKOBble BoJIHBI. MHTepdepenuuss BonH. [Ipunuun Iroiirenca.
Judpakius BoJH.
JJIeKTPOMarHUTHbIE BOJIHBI. M31yyeHue 3JIEKTPOMArHUTHBIX BOJIH. CaoiicTBa
NIEKTPOMAarHuTHBIX  BOAH. [lpuHmun paaumocsBsazn. Moaynsauus U JI€TEKTHPOBAHHUE.
Pammosnoxanmsa. TeneBuaeHme.
JlabopaTopHblie padoThI:
Omnpenenenne yckopeHusi CBOOOHOIO NaAeHUs MIPHU MOMOIIY MasiTHHUKA.

OnTuka

Cxopoctp cBera. [lpunnun [roiireHca. 3akoH oTpaxeHusi cBera. (CBeTOBble JIydd. 3aKOH
npenomiieHus: cBeta. [lonHoe BHyTpeHHee oTpaxeHue. llpusma. @opMyna TOHKOW JIMH3BL
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[Tomyyenue wu300pakeHHS € TMOMOIIBIO JUH3BL Onruueckue npubopsl. VX paspemaromnias
cnoco0HOCTh. CBETO-3J1€KTPOMArHuTHbIe BOJHBI. CKOPOCTh CBETa W METOJbI €€ HM3MEPEHHS.
Hucnepcus cBera. Matepdepennus ceera. KorepentHocts. Judpakius ceeta. JudpakiponHas
peuwierka. IlonepedynocTs cBeTOBBIX BOJH. Ilomsspusanus ceera. M3nydenue u cnekrpsl. llkana
3JIEKTPOMAarHUTHBIX BOJIH.
OcHOBBI cClIENMAJIBHON TEOPUH OTHOCHTEIbLHOCTH
IToctynatel Teopun oTHOcUTENbHOCTU. [IpuHIMI oTHOCHUTENBHOCTH DitHIUTEWHA. [locTOsSIHCTBO
cKopocTH cBeTa. IIpocTpaHCTBO M BpeMs B CHELUAJIBHONM TEOPUM OTHOCUTEIbHOCTH.
PenstuBucTckas nuHamuka. CBs3b Macchl U SHEPIUU.
JlabopaTopHbie padoThI:
W3mepenne noka3aresns IpeioMICHUs CTEKIA.
Omnpeznenenne oNTUYECKOH CHibl  (POKYCHOTO PACCTOSIHUSL COOMPAIOIIEH JINH3BI.
W3mepenne cBETOBOM BOJIHBI.
Onenka nH(MOPMAITMOHHON €MKOCTH KOMIIAKT-TUCKa.
Habmroienue CrionHoro 1 JuHe4aToro CrneKTpoB.
KBanroBas ¢pusuka
CgeroBble KBaHThI. TermoBoe usnmyudenue. llocrosiauas Ilnanka. @otorddexr. YpaBHeHHE
Onnmreitna s porodddexra. Doronst. Onbitel JlebeneBa n Basuiosa.
AtomHuas ¢usuka. Ctpoenue aroma. Ombitel Pesepdopma. KBantoBwie moctynatsl bopa.
Mopens atoma Boxopoaa o bopy. Tpynnoctu teopun bopa. KBantoBas mexanuka. I'unoresa
ne bpoiina. CootHomenue HeonpeaeneHHocted ['eizenbepra. KopmyckynspHo-BOTHOBOM
nyamu3m. udpaxmus snekTponos. Jlazepsr.
®u3nKa aTOMHOr0 saApa. Meroabl perucTpaluy 3JIEMEHTApHBIX YacTUl. PaauoakTuBHbIE
IpeBpalieHys. 3aKOH paJMOaKTUBHOIO pacnaja M €ro craTucTU4eckuil xapakrep. [IpotoHHO-
HEUTPOHHAs MOJENb CTPOEHUSI aTOMHOTO sifipa. JlepekT Macc u sHeprus CBSA3H HYKJIOHOB B sipe.
Henenne wu cuHte3 spep. SfnepHas osHepretuka. @PuinMKa AJIEMEHTapHbIX  YacTHIL.
CrarucTuuecKkuil XapakTep IpoLeccOB B MUKPOMUPE. AHTHYACTHULIBIL.
Crpoenne u 3Boonus Beesrennoi

Crpoenue Conneunoit cucrembl. Cuctema 3emis — Jlyna. ConHile — Onuxkaiiias K HaMm 3Be3/a.
3Be37bl U HUCTOYHUKUM HUX HHeprud. CoBpEeMEHHBbIE MPEACTaBICHUS O MPOUCXOXKACHUU U
sBomonnu  CojHIIA, 3BE3/, TalakTUK. [IpUMEHMMOCTh 3aKOHOB (H3UKH sl OOBSICHEHUS
IPUPOJIBI KOCMUUYECKUX 0OBEKTOB.
3Havenue (PU3MKH IS IOHMMAHUS MHPA ¥ PA3BUTHUS NPOU3BOAUTEIbHBIX CHJI
Enunas ¢usnueckas xaptuHa mupa. OyHnaMeHTanbHble B3auMoeicTBusA. Pu3nka U HaydHO-
TeXHUYecKas peBontonusa. Ou3nka u KynbTypa.
@DopMbl, METO/IbI, TEXHOJIOTHH 00y4eHMUSI.
a) Ypok wu3yueHuss HoBoro matepuana. Croa BXOAAT BBOJHAs M BCTYIUTENbHAs YacTH,
Ha0JI0/IeHus1 M cOOp MaTepUasoB - KaK METOIMYECKNE BAPUAHTHI YPOKOB:
Buowl: ypok-nekmus, ypok — Oeceqa, ypoK ¢ HCIONb30BaHHEM y4eOHOro Buaeo(uibMa, YpoK
TEOPETUYECKUX WM MPAKTUYECKUX CaMOCTOSITENbHBIX PadoT (MCCIea0BaTeIbCKOTO TUIIA), YPOK
CMEIIIaHHBIN (CoueTaHue pa3TUYHBIX BUJIOB YPOKA HA OJTHOM YPOKE).
0) VYpoKM COBEpIICHCTBOBAaHUS 3HaHWI, yMeHHMH u HaBbikoB. Crona BXOHSIT YPOKHU
(dbopMUpOBaHUS YMEHHI U HABBIKOB, 11€JIEBOTO IPUMEHEHHS] YCBOSHHOTO U JIp.:
Buovl: ypok caMOCTOSITENBHBIX paboT, ypoK-1adopaTopHasi paboTa, YpoK MPaKTUYECKUX padoT,
YPOK-3KCKYpCHUsI, CEMUHAP.
B) Ypok 0000m1eHus u cuctemaruzanun. Cro/1a BXOAIT OCHOBHbIE BUJIBL:

- YpPOK-CEMHHAp, YpPOK-KOH(EpPEHLUs, HHTETPUPOBAHHBIM YPOK, TBOPUECKOE 3aHSITHE,
YPOK-AKCIIYT, YPOK-JEJI0Bas/poJieBasi UTPpa, MPOECKTHAs 1eATEIbHOCTb.
r) YPOKH KOHTPOJISI, y9€Ta U OIEHKH 3HAHWUW, YMEHUI 1 HABBIKOB:
Buowi: - yctHas ¢opma mpoBepkH ((HpOHTANBHBINA, WHANBUAYAIBHBI U TPYHIOBOH OMpPOC),
MUChbMEHHAs MMPOBEPKA, 3a4eT, 3aU€THbIE IPaKTHUECKHUEe U JabopaTopHble paboThl, KOHTPOJIbHAS



(camocTrosiTenbHast) paboTa, CMEIIAHHBIA YpPOK (COYETaHHUE TpEX TMEPBBIX BHIOB), YPOK-
COpPEBHOBAHHE.
1) KoMOMHUpOBaHHBIE YPOKHU: HA HUX PEHIAIOTCS HECKOJIBKO JUIAKTUYCCKUX 3a]1a4.

Pa3znen 2
Ili1anupyemble pe3yJibTaThbl 0OCBOEHHS Y4eOHOro npeamera «Pu3nka
JInuHOCTHBIE Pe3yJbTAThI 0CBOCHUS Y4eOHOr0 npeamMera (GpU3nKu

JInuHocTHBIE pe3yJbTaThl B chepe OTHOMIEHUIT 00yUyarommxcsi K cede, K CBOEMY 3/I0pPOBBIO,
K [T0O3HAHUIO ceOsl:

— OpHEHTAlsl O0Yy4aroIIUXCs Ha JOCTH)KEHHE JIMYHOTO CYACThs, PEaTH3alMI0 TO3UTHUBHBIX
KU3HEHHBIX IEPCIEeKTUB, WHULIUATUBHOCTb, KPEATUBHOCTb, I'OTOBHOCTb M CIOCOOHOCTH K
JMYHOCTHOMY CaMOOIIPEAEIEHUIO0, CIIOCOOHOCTh CTaBUTh LEJIN U CTPOUTDH KU3HEHHBIE IIJIaHbl;

— TOTOBHOCTb M CHOCOOHOCTh oOOecredyuTh ce0e M CBOMM OJIM3KMM JOCTOHHYIO XH3Hb B
MPOLECCE CAMOCTOSTENBHOM, TBOPUYECKOW U OTBETCTBEHHOM JESATEIbHOCTH;

— TOTOBHOCTb U CIIOCOOHOCTh OOy4arolMXcsi K OTCTaMBaHUIO JIMYHOTO JIOCTOMHCTBA,
COOCTBEHHOTO MHEHUSI, TOTOBHOCTh M CIIOCOOHOCTH BBIPA0ATHIBATh COOCTBEHHYIO MO3UIHIO TI0
OTHOILEHHUIO K OOIIECTBEHHO-TIOJIUTUYECKUM COOBITUSM HPOIJIOrO M HACTOSILIEro Ha OCHOBE
OCO3HAHHUS U OCMBICIIEHUSI UCTOPUH, TyXOBHBIX LICHHOCTEH U JOCTUKEHUI HaIllel CTPaHbI;

— TOTOBHOCTb M CHOCOOHOCTh OOy4aroIuxcsd K CaMOpa3BUTHIO U CAMOBOCIUTAHHUIO B
COOTBETCTBUU C OOIIEUEIOBEYECKUMHU LEHHOCTSAMU U HJeallaMd TPa)JAaHCKOro OOILecTBa,
HoTpeOHOCTh B (PU3MYECKOM CaMOCOBEPIIEHCTBOBAHUY, 3aHATUAX CIIOPTUBHO-03/JOPOBUTEIILHON
JeSITEIIbHOCTBIO;

— IPUHATHE M peau3alys LIEHHOCTEH 3J0pOBOTr0 M 0e30macHOro odpasa XHU3HH, OepexHOE,
OTBETCTBEHHOE U  KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY  (DHU3HUECKOMY U
IICUXOJIOTMYECKOMY 3/10POBBIO;

— HEMPUATHE BPEIHBIX IPUBBIYEK: KYpPEHUs, YIIOTPEOJIEHUS alIKOTr0Jisl, HAPKOTUKOB.
JInuHocTHBIE pe3yabTarbl B cepe oTHOMEHHH oOy4dawmuxca K Poccunm kak k Poaune
(OTeuyecTBY):

— poccuiickasi HMAEHTHYHOCTh, CIIOCOOHOCTb K OCO3HAHUIO POCCHHMCKOM MICHTUYHOCTH B
NOJIMKYJIBTYPHOM COLIMYME, YYBCTBO NPUYACTHOCTH K MCTOPUKO-KYJIBTYPHOM OOILIHOCTU
poccuiickoro Hapona u cyasbe Poccun, maTpuoTi3M, TOTOBHOCTh K JyXeHHto OTedecTBy, ero
3aIlNTE;

— YBaXCHHME K CBOEMY Hapojy, YyBCTBO OTBETCTBEHHOCTH mepen PonanHOM, roproctu 3a cBo
Kpaii, cBoro Ponuny, mporuuioe 1 HacTosiIee MHOIOHAIIMOHAIbHOTO Hapoja Poccun, yBaxkeHne kK
roCyJapCTBEHHBIM cUMBOJIaM (rep0, duiar, TMMH);

— (QopmupoBaHuE YyBaXEHHsSI K PYCCKOMY SI3bIKy KaK TOCYJapCTBEHHOMY s3bIKy Poccuiickoii
Odenepanuy, SBISIOMIEMYCS OCHOBOW POCCHHCKOM MIAEHTMYHOCTH U TJIAaBHBIM (PaKTOpOM
HallMOHAIIBHOT'O CAMOOIIPEIEIICHNUS;

— BOCIIUTaHHUE YBaKEHUS K KYJIbTYpE, sI3bIKaM, TPATULMSIM U 00bIYasiM HapOJI0B, MPOKUBAIOIINX
B Poccuiickoit @enepanuu.

JInuHoCTHBIE pe3yJbTaThl B cepe OTHOMIEHUH 00y4alOIIMXCS K 3AKOHY, FOCYAapCTBY U K
rPasKIaHCKOMY 001eCTBY:

— TpaXJAaHCTBEHHOCTb, TpaXKJAHCKas MO3MIMS AKTUBHOIO M OTBETCTBEHHOI'O YJIEHA
poccuiickoro oOIIecTBa, OCO3HAIOUIETO CBOM KOHCTUTYLMOHHBbIE MpaBa M OO0S3aHHOCTH,
YBa)XXAIOIIEr0 3aKOH M IpaBONOPSNOK, OCO3HAHHO IPUHHMMAIOLIETO  TPaAUIMOHHBIE
HaI[MOHAJbHBIE U O0OIeYeNOBeYeCKHe TyMaHHCTUYECKHE U JEMOKpAaTHYECKHE IIEHHOCTH,
TOTOBOT'O K YYaCTHIO B OOILECTBEHHOM KU3HM;

— MpU3HAHHUE HEOTUYXkJTAeMOCTH OCHOBHBIX IpaB U CBOOOJ YeIOBEKa, KOTOPHIE NMPUHAAIEKAT
KaXJIOMY OT pOXJEHHUS, OTOBHOCTh K OCYIIECTBJICHHIO COOCTBEHHBIX IpaB U CBOOOA 0Oe3
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HapyILIEHUs [IPaB U CBOOOJ IPYTUX JIUL], FOTOBHOCTh OTCTaUBaTh COOCTBEHHBIE ITPaBa U CBOOOBI
4eJI0BEeKa M TpakJaHWHA COTJIACHO OOIIECTIPU3HAHHBIM MPUHIMIIAM U HOPMaM MEXIYHapOIHOTO
npaBa u B cootBeTcTBUM ¢ Konctutynueit Poccuiickoit denepannu, npaBoBasi U MOJIUTUYECKAS
IPaMOTHOCTB;

— MHUPOBO33pEHHE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U OOILECTBEHHOM
NPaKTUKHA, OCHOBAHHOE Ha JHAllore KYyJbTYp, a TaKKe Pa3IHYHBIX (POpM OOIIECTBEHHOTO
CO3HAHUs, OCO3HAHUE CBOET0 MECTa B MOJUKYJIbTYPHOM MHUPE;

— MHTEpUOpH3alusl LIEHHOCTEW JEMOKpaTMM M COLMAIbHOM COJUAAPHOCTH, TOTOBHOCTH K
JIOTOBOPHOMY PEryJIMPOBAaHUIO OTHOIIEHUH B IPYIIE WIN COLUAIbLHOW OpraHu3aliy;

— TOTOBHOCTh OOYyYalOMMXCSl K KOHCTPYKTMBHOMY VYYacTHIO B TIPHUHATHH pPELICHUH,
3aTparuBaloIMX MX IIPpaBa U HUHTEPEChl, B TOM YHUCIIE B pa3iIM4YHbIX (opMax OOIIECTBEHHOH
caMOOpraHu3alii, CaMOYIIPaBJIEHMsI, OOLLIECTBEHHO 3HAUMMOM JESATEILHOCTH;

— IPUBEPKEHHOCTh UJESIM UHTEPHALMOHAIN3MA, IPY>KObl, PABEHCTBA, B3aMMOIIOMOIIM HApPOJOB;
BOCIIMTAHUE YBAXUTEJIBHOTO OTHOLIEHUS K HAllMOHAJIbHOMY JJOCTOMHCTBY JIFOJIEH, UX YyBCTBaM,
PETUTHO3HBIM YOCKACHUAM;

— TOTOBHOCTh OOYyYaroUIMXCs IPOTUBOCTOATh HACOJOIMH SKCTPEMH3Ma, HAlMOHAINU3Ma,
KceHOo(oOUH; KOppYNLMM;, JUCKPUMUHAIMM 10 COLHUAIbHBIM, PEIMTHO3HBIM, pPAacOBBIM,
HAI[MOHAJIbHBIM IIPU3HAKAM U JIPYTMM HETaTUBHBIM COLIMAJILHBIM SIBJICHUSIM.

JIn4HOCTHBIE pe3y/1bTaThl B cepe OTHOIIECHHIT 00YyYAIOIIUXCH ¢ OKPY/KAIOLIIUMH JIOAbBMU:
— HPaBCTBEHHOE CO3HAHME UM IOBEJICHHWE HAa OCHOBE YCBOEHHUS OOIEYEIOBEYECKUX LIEHHOCTEH,
TOJISPAaHTHOI'O CO3HAHMS U IMOBEIEHUS B MOJUKYJIBTYPHOM MHUpPE, TOTOBHOCTU U CIOCOOHOCTH
BECTH JUAJIOT C IPYTUMHU JIIOAbMHU, IOCTUTaTh B HEM B3aUMOIIOHUMAHUS, HAXOAUTh O0IIKE LIEIH
U COTPYJHUYATH JUISl UX JOCTHXKEHUS;

— NPUHATHE TYMaHUCTUYECKUX LIEHHOCTEW, OCO3HAHHOE, YBAXKUTEIbHOE M J0OpOKeNnaTeabHOe
OTHOILIEHHE K JPYrOMY YeJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHUIO;

— CIIOCOOHOCTH K COTIEPEKUBAHHIO ¥ (DOPMUPOBAHKE TTO3UTHBHOTO OTHOIICHUS K JIFOJSIM, B TOM
yuciae K JMIaM € OTrPaHWYEHHBIMH BO3MOXKHOCTSIMH 3[I0pOBbsl M MHBaJHMJaM; OepexHoe,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOLIEHHE K (PU3MUECKOMY U ICUXOJIOIMYECKOMY 370POBbIO
JIPYTHX JIFOJIEH, YMEHUE OKa3bIBaTh IIEPBYIO MIOMOILB;

— (QopmupoBaHuE BBIPR)KEHHONH B IMIOBEJACHUM HPABCTBEHHOM MO3MLIMH, B TOM 4YHUCIE
CHOCOOHOCTH K CO3HATEeIbHOMY BBIOOPY 100pa, HPaBCTBEHHOIO CO3HAHMS W TOBEJCHMS Ha
OCHOBE YCBOEHHUSI OOIIEUEIOBEYECKUX ILIEHHOCTEM W HPABCTBEHHBIX YYBCTB (Y€CTH, JO0Jra,
CHPaBEAIUBOCTH, MUJIOCEPAMS U APYKETIOOHS);

— pa3BUTHE KOMIIETEHIMH COTPYAHMYECTBA CO CBEPCTHHKAMH, NETbMH MJIAJIIErO BO3pacTa,
B3pOCIBIMM B 00pa3oBaTeibHOM, OOILIECTBEHHO IMOJIE3HOW, Yy4eOHO-UCCIIe0BATENbCKOM,
MPOEKTHOHN U IPYTUX BUAAX AESITEIbHOCTH.

JInuyHOCTHBIE pe3yibTaThl B c(epe OTHOLICHHH O0y4AIOIIUMXCHA K OKPYKAKIIEeMy MHUPY,
sKMBOI IPUPoOJeE, XYA0KECTBEHHOM KYyJabTYype:

— MHPOBO33PEHHE, COOTBETCTBYIOLEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH, 3HAUUMOCTHU
HayKH, TOTOBHOCTb K HAyYHO-TEXHMUYECKOMY TBOPUYECTBY, BIAJEHHE JOCTOBEPHOM
uHpopManrell 0 MepeoBbIX NOCTH)KEHUSX M OTKPBITUAX MHPOBOM M OTEUYECTBEHHOH HayKw,
3aMHTEPECOBAHHOCThH B HAYYHBIX 3HAHUAX 00 yCTPOHCTBE MUpPA U OOIIECTBA;

— FOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHMUIO, B TOM YHUCIIE CaMOOOPa30BaHUIO, HA MPOTSKEHUH
BCE IKM3HHU; CO3HATEJIbHOE OTHOIIEHHWE K HEMpPEepbIBHOMY OOPa30BaHUIO KaK YCIOBHUIO
yCHENTHON MPo¢eCCHOHATBHOU U 00IIIECTBEHHOM JeATeTbHOCTH;

— JKOJIOTHYECKasl KyJbTypa, OepeXHOe OTHOLIEHHS K POJHOW 3emiie, IPUPOAHBIM OOraTrcTBam
Poccun um Mupa; moHMMaHHE BIMSIHHUSI COLIMAIbHO-3KOHOMHMUYECKHUX IMPOLIECCOB HA COCTOSHUE
IPUPOJHON M COLMAIBHON CpeIbl, OTBETCTBEHHOCTb 3a COCTOSIHME INPUPOJHBIX PECYPCOB;
YMEHMSI M HaBBIKM Pa3yMHOIO IMPHUPOAOINOJIb30BaHUS, HETEPIUMOE OTHOIIEHUE K JEHCTBUAM,
MPUHOCSIINM BpeJl SKOJIOTHH; TPUOOPETEHUE ONBITA SKOJIOT0-HAIIPABICHHOM e TETbHOCTH;

— ACTETUYECKOE OTHOLIEHUS! K MUPY, TOTOBHOCTb K 3CTETHUYECKOMY 00YCTPOHCTBY COOCTBEHHOTO
ObITa.



JIMYHOCTHBIE pe3ybTaThl B c(hepe OTHOMIEHHH O0y4YAIOIIUXCH K CeMbe M POAUTENSAM, B
TOM YHCJIE OATOTOBKA K CeMEHHOM "KU3HU:

— OTBETCTBEHHOE OTHOLLIEHUE K CO3/IaHUI0 CEMbH HA OCHOBE OCO3HAHHOTO IMPUHSATHUS LIEHHOCTEN
CEMEIMHOM KU3HHU,

— MOJIOKUTEJIBbHBIA 00pa3 ceMbU, POIUTENHCTBA (OTLIOBCTBA U MAaTEPUHCTBA), HHTEPUOPU3ALIHS
TPaJULIMOHHBIX CEMENHBIX LIEHHOCTEH.

JIu4HOCTHBIE pe3yJbTaTbl B cdepe OTHOLIIEHMs OO0y4yawIuMxcss K Tpyay, B cdepe
COHMAITBHO-IKOHOMUYECKHX OTHOILLIEHMIA:

— yBa)keHUE KO BceM (hopmMaM COOCTBEHHOCTH, FTOTOBHOCTD K 3aIllUTE CBOEH COOCTBEHHOCTH,

— OCO3HaHHBIM BBIOOp Oynymied mpodeccuu Kak MyTh W CHOCO0 peann3anu COOCTBEHHBIX
JKU3HEHHBIX IUIAHOB;

— TOTOBHOCTh OOy4aromuxcs K TPYIJOBOW TPO(ECCHOHATBHOW JEATCIBHOCTH Kak K
BO3MOXKHOCTH  y4acTHsl B  PEIIEHUU  JIMYHBIX, OOIIECTBEHHBIX, TI'OCYAApCTBEHHBIX,
0O0IIeHAIIMOHAIBHBIX TPOOJIEM;

— MOTPEOHOCTh TPYAUTHCA, YBOXKEHHE K TPYAYy M JIOASIM TPYyHa, TPYAOBBIM JIOCTHXKEHUSAM,
TO0OpPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOINECHWE K Pa3HbIM BHJAM TPYIOBOH
JIeATEIbHOCTH;

— TOTOBHOCTH K C€aMOOOCTy)KMBaHUIO, BKJIIOYas OOy4Y€HHE U BBIMIOJIHCHHE JIOMAITHUX
00s13aHHOCTEH.

JInyHoCTHBIE pe3yibTaThl B cepe (PU3MYECKOro, ICHUXOJOIHYECKOro, COUMATBHOIO H
aKaJeMH4ecKOro 0J1aromnoyyusi 00y4arommxcs:

— ¢u3nvecKoe, SMOLMOHATBHO-TICUXOJIOTHYECKOE, COIUAIbHOE OJIaronoiaydne o0y4Jaromuxcs B
JKU3HU 00pa30BaTEbHON OpraHU3aI|H, OUIYIICHHE IeThbMU 0€30MaCHOCTH U MCUXOJIOTHYECKOT0
KoMdopTa, HHPOPMAITMOHHON OE30MaCHOCTH.

MertanpeameTHble pe3yJibTAThl 0CBOEHUsI Y4eOHOro npeamMera Gu3nKu

MertanpeameTHble  pe3yibTaThl  OCBOGHUS ~ OCHOBHOM  00pa30BaTeNbHOW  MPOrpamMMbl
IIpEJICTaBJICHbI TPEMs IpyNIaMH YHUBEPCaIbHBIX YueOHbIX Aeiictuii (Y'Y ]]).

1. PeryasiTHBHBIC yHUBEpPCaAbHbIE y4eOHbIE JeHCTBUSA

— CaMOCTOATEIBHO ONpPEAENAThH LIeNM, 3a/laBaTh MapaMeTpbl U KPUTEPUH, 110 KOTOPHIM MOKHO
OIPEAEINTD, YTO LIEIb JOCTUTHYTA;

— OLIEHUBATh BO3MOXKHBIE IOCJIEACTBUS JOCTHXKEHHUS IOCTABJIEHHOM WENU B JESATENbHOCTH,
COOCTBEHHOM JKU3HU M JKU3HU OKPYXKAIOIIUX JIFOJIeH, OCHOBBIBAsCh Ha COOOPAaXKEHUAX 3TUKU U
MOpay;

— CTaBUTh U (QOPMYIUPOBaTH COOCTBEHHBIE 3aJaud B OOpPa30BATEIbHOU MESATEIBHOCTH H
YKU3HEHHBIX CUTYaIUsX;

— OIICHHMBATh PECYPCHI, B TOM YHCIIE BpeMs U JApyrue HemaTepuaibHbIe PeCcypCchl, HEOOXOAUMBIE
JUTSL TOCTUKEHUS TIOCTaBICHHOM 11eJIH;

— BbIOUMpaTh MyTh JOCTHXXEHHS L€, IJJAaHUPOBAaTh pelleHHe IOCTAaBJICHHbIX 3ajady,
ONTUMU3UPYS MaTepUAJIbHBIE U HEMAaTEPHUAIIbHBIE 3aTPaThI;

— oOpraHu3oBbIBaTh 3G EKTUBHBIA MOHMCK PECcypcoB, HEOOXOAMMBIX ISl JIOCTHXKEHUS
IIOCTaBJIEHHON LIENIH;

— COIOCTABIIATH MOJIYUEHHBIN Pe3yNabTaT 1E€ATEIbHOCTH C MOCTABICHHOH 3apaHee 1eNbIo.

2. Ilo3naBaTebHbBIC YHHBEPCAJbHbIC YUeOHbIC 1eHCTBHUS:

— HWCKaTh W HAXOIUTh OOOOIIEHHBIE CITOCOOBI pelieHUsl 3a7ady, B TOM YHCIE, OCYIIECTBISAThH
pa3BepHYyThI HMH(OPMAIIMOHHBIA TOMCK M CTaBUTh Ha €ro OCHOBE HOBble (yueOHbIE U
MO03HABaTENbHbIE) 3a/1a4H;

— KPUTUYECKU OIICHWBATh M MHTEPIPETUPOBATh MH(POPMAIIUIO C pa3HbIX MO3ULIMH, paclo3HaBaTh
1 GUKCHPOBATH MPOTUBOPEUHS B MHPOPMAIIMOHHBIX UCTOYHHUKAX;



— HCMOJIb30BaTh Pa3IMYHBIE MOJIEIBHO-CXEMAaTHYECKHE CpPEACTBA Uil  MPEIACTABICHUS
CYLIECTBEHHBIX CBSI3€M M  OTHOILICHWH, a TaKXke NPOTUBOPEUYMM, BBISBICHHBIX B
WH(pOPMAIMOHHBIX HCTOYHHUKAX;

— HaxoAUTh W MNPUBOAUTH KPUTUYECKUE APryMEHThl B OTHOLIEHWM JEHUCTBUU M CYXKICHHM
JIPyroro; CHOKOWHO M pPa3yMHO OTHOCUTHCS K KPUTHYECKUMM 3aMEUYaHUsIM B OTHOLICHHUH
COOCTBEHHOTO CYXKJICHUSI, pACCMaTPUBATh UX KaK pecypc COOCTBEHHOTO Pa3BUTHSI,

— BBIXOJUTh 3a PaMKHU y4eOHOTO NpEeJAMETa MU OCYIIECTBISATH IIEJCHAIIPABICHHBIA ITOUCK
BO3MO>KHOCTEH JIJIs1 LIMPOKOTO MEPEHOCa CPEJICTB U CIIOCOOOB JIEHCTBHUS;

— BBICTpaMBaTh WHJIUBUAYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YUWUTHIBAS OTPAHUYCHHUS CO
CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYECHUS,

— MEHSATH U YAEP>KUBATH Pa3HbIC MTO3UIMU B MIO3HABATEILHON AEATEIbHOCTH.

3. KoMMyHHMKAaTHBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eCTBUSA

— OCYILECTBJIATH JI€JIOBYI0O KOMMYHUKAIMIO KaK CO CBEPCTHHKAMM, TaK M CO B3pOCIBIMHU (Kak
BHYTpU 00pa30BaTeIbHOW OpraHuU3alliy, Tak U 3a €€ IpeleinaMu), Moa0upaTh MapTHEPOB IS
JIEJIOBOM1 KOMMYHUKALIUU HUCXOJS U3 COOOpa)KEHUM pPe3yIbTaTUBHOCTU B3aUMOJEWMCTBUS, a HE
JUYHBIX CUMIIATUH;

— IIPU OCYILECTBICHUH IPYIIIOBON pabOThI ObITh KaK pyKOBOJUTENIEM, TaK U YICHOM KOMaH/bl B
pa3HbIX POJIsX (TeHeparop uaei, KPUTUK, UCIIOTHUTENb, BRICTYIAIOIINMA, SKCIIEPT U T.11.);

— KOOPJIMHUPOBAaTH U BBIIOJHATH padOTy B YCIOBUSX pPEATBbHOIO, BUPTYAJIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

— pa3BEpHYTO, JIOTUYHO U TOYHO M3JaraTh CBOIO TOUKY 3PEHHUS C MCIOJIb30BAaHUEM aJI€KBATHBIX
(YCTHBIX M MHUCbMEHHBIX) SI3BIKOBBIX CPE/ICTB;

— pacro3HaBaTh KOH()JIMKTOT€HHBIC CUTYAIlMH M TPEIOTBPAIIATh KOHQIIUKTHI 10 UX aKTUBHOW
da3pl, BBICTpaWBaTh JETOBYI0O M OOpa30BaTEIbHYIO KOMMYHHUKAIIMIO, M30€ras JMYHOCTHBIX
OLICHOYHBIX CYXKICHUI.

IIpenmeTHble pe3yJbTaThl H3yYeHHS Y4eOHOro npeaMeTa PU3UKHU:

— JIEMOHCTPHMpOBAaTh Ha MpPHUMEPax poJib U MeCTO (U3UKH B (OPMHPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MHMpA, B PAa3BUTUH COBPEMEHHON TEXHUKH M TEXHOJOTHMH, B IPAKTUYECKON
JEATEIbHOCTH JIFOCH;

— JIEMOHCTPUPOBATh Ha MpPUMEpax B3aUMOCBS3b MEXAY (U3UKONW M JAPYTUMHU €CTECTBEHHBIMH
HayKaMH;

— YCTaHABIMBAaThb B3aMMOCBS3b €CTECTBEHHO-HAYYHBIX SBJICHUHM M IIPUMEHATb OCHOBHBIE
du3nueckrne MOAETH I UX OMHUCAHUS U O0BSICHEHUS;

— UCHOJB30BaTh HUHGPOpMALUIO0 (U3MUECKOTO COJAEpKAaHUS NPU PEIIEHUU y4eOHBIX,
NPAaKTUYECKUX, TPOEKTHBIX M HCCIEOBAaTENIbCKUX 3a/ay, HHTErpupys HHpOpManuo u3
Pa3JINYHBIX HCTOYHUKOB U KPUTUYECKH €€ OLICHUBAS,

— pa3nuyaTh M YMEThb MCIIOJIb30BaTh B Y4EOHO-HCCIIEAOBATENBCKOW AEATENbHOCTH METOJIbI
HAayyHOTo TII03HAaHUS (HAOJIOJIEHUE, OIMCaHUe, W3MEpPEHUE, OSKCIEPHUMEHT, BBbIJIBUKEHUE
TUIIOTE3bl, MOJCIUPOBAHUE U JIp.) U (OPMBI HAYYHOTO MO3HaHUS ((PaKThl, 3aKOHBI, TEOPUH),
JEMOHCTPUPYsI Ha IPUMEPAX UX POJIb U MECTO B HAYYHOM ITO3HAHUY;

— IIPOBOJIUTH MPSIMbIE M KOCBEHHbIE U3MEHEHUS (PU3NUECKUX BEJTMUYHH, BbIOUpAs U3MEPUTEIbHBIE
npubOpsl C y4eToM HeoOXOIMMOW TOYHOCTH HW3MEPEHUH, IJIaHUPOBaTh XOJ HW3MEpPEHH,
MOJIy4aTh 3HAYEHUE HM3MEPSEMOM BEJIMYMHBI M OLEHUBATH OTHOCHUTENIBHYIO IOTPEHIHOCTH I10
3aJJaHHbIM (popMynam;

— TPOBOJUTH HCCJEIOBAHUS 3aBUCUMOCTEH MEXIYy (PU3NYECKUMHU BEIMYMHAMM: IPOBOAMTH
U3MEPEHUS U OIPEACIIATh HA OCHOBE UCCIIEAOBAHUS 3HAYCHUE I1apaMeTPOB, XapaKTepU3YIOLIUX
JAHHYK0 3aBUCUMOCTb MEXKIy BEIMYMHAMH, M JEJaTh BBIBOJ C YYETOM MOTPEIIHOCTH
U3MEPEHHUI;

— HCIIONB30BaTh JJIS OIMHUCAHUS XapakTepa MPOTEeKaHUs (U3NYECKUX MPOLECCOB (U3MUYECKUE
BEJIMYMHBI U JEMOHCTPUPOBATH B3aUMOCBSI3b MEXAY HUMU;
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— HCIIONB30BaTh JJIS OMUCAHUS XapakTepa MPOTEeKaHUs (U3MYECKUX MPOLECCOB (U3MUYECKUE
3aKOHBI C YY€TOM I'PAaHUI] UX TPUMEHUMOCTH;

— peuath KauyecTBEHHbIC 3ajaud (B TOM YHCIIE U MEXKIIPEIMETHOTO XapaKTepa): HCIOJIb3Ys
Mojeny, (U3MYECKHe BEIWYMHBI W 3aKOHBI, BBICTPAWBATh JIOTHUECKH BEPHYIO ILIEMOYKY
00BsICHEHUS (JI0Ka3aTeILCTBA) MPEIJIOKEHHOTO B 3aa4e Mporiecca (SIBICHU);

— pemaTh pacyeTHbIE 3aJaud C SBHO 3aJaHHOM ()U3MYECKOHM MOJEbI0: HAa OCHOBE aHalIHM3a
YCIIOBUS 3a/1a4¥l BBIICIATH (U3UYECKYIO MOJIEb, HAXOAUTh (PU3UUYECKHE BEJIUYUHBI U 3aKOHBI,
HEO0OXOUMBIE U JOCTATOUYHbIE JUISl €€ PELEHUs], IPOBOAUTH PACUETHI U MPOBEPATH MMOTYUEHHBII
pe3yJbTaT;

— YUYUTHIBATh TPAHULBI TNPUMEHEHUS HW3YYCHHBIX (PU3MUECKUX MOJEIEeH TMpH pEeIICHUH
buznYECKUX U MEXIPEIMETHBIX 33/1a4;

— HCIOJIb30BaTh HMH(OPMAIMIO M TMPUMEHATh 3HAaHWA O TNPHUHLIUIAX PAOOTHI U OCHOBHBIX
XapaKTepUCTUKAX HW3YYEHHBIX MAIIMH, MPUOOPOB U JIPYIHMX TEXHUYECKHUX YCTPOWCTB ISt
peLICHHS MTPAKTUYECKHUX, YIeOHO-MCCIeI0BATEIbCKIX M MMPOSKTHBIX 3a/1a4;

— HCIOJIb30BaTh 3HAHMS O (PU3UYECKMX OOBEKTaX U IMpoleccaXx B MOBCEIHEBHOM >KU3HM IS
oOecnieueHus 6€30MacCHOCTH MpU 0OpallleHUH C IPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JUIS
COXpaHEHHUS 37J0POBbs U COOTIOEHUS HOPM SKOJIOTHUECKOro MOBEJCHHS B OKpY’Kalollel cpele,
JUISl IPUHATHUSA PELICHUN B IIOBCETHEBHOW KU3HMU.

— TOHMMAThb M OOBSCHATH LEJIOCTHOCTh (PU3NYECKOW TEOpHUH, pa3inuyaTh TpPAHUIBI €e
NPUMEHUMOCTH U MECTO B PSTy APYTruX (PU3HUYECKUX TEOPUH;

— BJIAJIETh MPUEMaMU MOCTPOCHHUS TEOPETUUYECKUX IOKA3aTEeNbCTB, 4 TAKKe MPOrHO3UPOBAHUS
0COOEHHOCTEN MpoTeKaHUs (U3UYECKUX SBICHUW M IPOLIECCOB HAa OCHOBE IOJIYYEHHBIX
TEOPETUYECKHUX BHIBOJIOB U JI0KA3aTEIbCTB;

— XapaKTepHU30BaTh CHUCTEMHYIO CBSI3b MEX]Y OCHOBOIIOJIATAIOIIMMU HAyYHBIMU MOHSATUSMHU:
MIPOCTPAHCTBO, BpeMsi, MaTepus (BEIIECTBO, MMOJIE), ABMKEHUE, CHIIA, SHEPT U,

— BBIIBUTaTh THIIOTE3bI HA OCHOBE 3HAHUSI OCHOBOTMOJIATAIOIINX (DPU3NYECKUX 3aKOHOMEPHOCTEH
Y 32KOHOB;

— CaMOCTOSITEJILHO IJIAHUPOBATh U MPOBOJUTH PUZNYECKUE IKCIIEPUMEHTHI;

— XapaKTepu30BaTh INI00ANbHBIE MPOOJIEMBI, CTOSIINE TEPe] YEIOBEUECTBOM: YHEPreTHUECKHUE,
CBIPBEBBIE, IKOJIOTMUECKUE, — U POJIb (PU3UKU B PELLIEHUU 3TUX MPOOIIEM;

— pemarh NPaKTUKO-OPUEHTHPOBAHHBIE KAaYECTBEHHBbIE M pAacUYETHbIE (PU3MUECKHE 3ahayd C
BBHIOOPOM (PU3MUECKONW MOJENH, HCIOJb3ys HECKOJbKO (DU3WYECKUX 3aKOHOB WiIH (popmy,
CBSI3bIBAIOIMX U3BECTHBIC (PM3UUECKUE BEIMUNHBI, B KOHTEKCTE MEXIPEIMETHBIX CBA3CH;

— OOBSACHATH TPHUHIUNBI pabOTBl M XapaKTEPUCTUKA W3YyYCHHBIX MAIINMH, TPUOOPOB H
TEXHUYECKUX YCTPOUCTB;

— OOBSACHATH YCIIOBUSI NPUMEHEHUS (PU3NYECKUX MOJENeH NpH pelieHud (pu3nueckux 3ajad,
HaXOJIUTh aJIeKBaTHYIO MPEII0KEHHON 3aaue pU3nUecKyto MOJelb, pa3penars npoliaeMy Kak
Ha OCHOBE MMEIOIINXCS 3HAHUH, TaK U IIPU TOMOIIY METOOB OLICHKHU.

10 xknacc
Pu3nka Kak HayKka. MeToAbl HAYYHOIr0 NO3HAHUS NPUPOABI
Y4eHHK HAy4YuTCH:

— Ha0II0/1aTh U ONUCHIBATh (PU3UUECKUE SIBICHUS;

— MEPEBOUTD 3HAUYCHUSI BEJIMUMH U3 OJJHUX €IUHHUIL B IPYTHUE;

—OOBSICHATH pa3INyHble PyHIaMEHTaIbHbIE B3aUMOJICICTBHS;

—CpaBHUBATh NHTEHCUBHOCTb U PaUyC NEHCTBUS B3aUMOEHCTBUN

Y4eHHK MOJyYUT BO3MOKHOCTh HAYYUTHCH:

— TIOHUMaTh U OOBICHATH IEIOCTHOCTh (DU3NYECKOH TEOopuHu, pa3inuyaTbh TpaHUIBl e€e
MPUMEHUMOCTH U MECTO B PSIAY APYTruX PU3NYECKUX TEOPUH;

— BIAACTh NPUEMAMH IIOCTPOCHUS TEOPETUYECKUX JIOKA3ATENbCTB, a TAKXKE IPOTHO3UPOBAHUS
0COOEHHOCTEN NpoTeKaHUs (U3UYECKUX SBJICHUM M TPOLIECCOB HAa OCHOBE IOJYyYEHHBIX
TEOPETUUECKUX BBIBOJIOB U JOKA3aTEIIbCTB;



MexaHuka.
Y4eHHK HAy4YuTCH:

®  ICIOJIb30BAaTh WUJICI0 aTOMHM3Ma JJisi OOBSCHEHUS! CTPYKTYPhl BELIECTBA; UHTEPIPETUPOBATH
bu3nIecKyro nHHOPMAITUIO, TOTYICHHYIO
U3 IPYTUX UCTOYHHUKOB.

®  HCIOJIB30BAaTh U ONHCAHUS MEXAHMYECKOTO [BIKEHUS KHHEMaTHYeCKHE BEJIMYMHBI:
paanyc-BeKTOp, MepeMellleHue, MyThb, CpeaHssl MyTeBas CKOPOCTb, MTHOBEHHAs U OTHOCHTENIbHAsS
CKOPOCTH, MTHOBEHHOE W IICHTPOCTPEMHUTEILHOEC YCKOPEHUSs, IMEPHOJ] M YacTOTa BpallCHUs,
yrjaoBass W JUHEIHas CKOPOCTH; pa3bsICHATH OCHOBHBIC IMOJIOKEHHUS KHHEMATHUKH; OIHCHIBATDH
JIEMOHCTPALIMOHHBIE ONBITHI boiiiist u onbiThl ["anunes
JUISL UCCJIeIOBAaHUS SIBJICHHSI CBOOOHOTO MAaJ€HUs TEJl; ONMUCHIBATh SKCIEPUMEHTHI M0 U3MEPEHUIO
yCKOpeHUsi CBOOOIHOTO
NaJCHUS U U3YYEHUIO JBUKECHHUS TeJia, OPOIIEHHOTO TOPU30HTAIBHO;

e JenaTh BBIBOJBI 00 OCOOCHHOCTAX CBOOOJHOTO TAaJeHHUs Tel B BaKyyMe M B BO3JIYyXeE,
CPaBHHBATh UX TPACKTOPUU;

® [PUMEHSTH NOJyYEHHBIC 3HAHUS ISl PEeUICHHs MPAKTUYECKUX 3a/ad. 1aBaTh OMpPEeICHUS
MOHSTHI: MHEpLUUaIbHasl CUCTEeMa OTCYETa, MHEPTHOCTb, CHJIA TSHXKECTH, CHJIa YIPYrOCTH, CHIIA
peaKIuy OIOPHI, CHJIa HATSHKCHHSI, BEC TeJla, CUJIa TPEHUS IMOKOs, CHJIa TPEHUS CKOJIBKCHHSI, CUJIa
TpeHHs] KaueHUs; (QOpMYIHpPOBaTh MNPUHIUI WHEPLUUU, NPUHIUI OTHOCUTeNbHOCTH ['amuies,
TIPHUHITHII CYTIEPTIO3UIINH CUJI, 3aKOHBI HBI0TOHA, 3aKOH
BCEMUPHOI'O TATOTEHUS, 3aKOH ['yKa;

®  Pa3BACHATH NPEICKA3ATCIBHYI M OOBSICHUTEIBHYIO (DYHKIMH KIACCHYECKOH MEXaHUKH,
ONMKCHIBaTh ONbIT KaBeHIuIla M0 M3MEPEHUI0 TPABUTALMOHHOW IMOCTOSHHOM, SKCIEPUMEHT I10
U3MepeHnIo Kod(hduImeHTa TPeHHsI CKOJIBKEHUS; HAOII0AaTh U WHTEPIPETHPOBATH PE3yIbTAThI
JEMOHCTPAIIMOHHOTO OTbITa, MOITBEPKIAIOIIETO 3aKOH MHEPLIUU; UCCIEA0BATh JABHKEHUE Teja o
OKPYXKHOCTH TIOJ] JIEHCTBHUEM CHJ TSDKECTH M YIPYrOCTH, JIENaTh BHIBOJBI O MEXaHU3ME
BO3HUKHOBEHHUS CHIIbBI YNPYTrOCTH C MOMOUIbI0 MEXaHHYECKOW MOJENH KPHUCTauia, OOBICHATH
MIPUHIINAIT JCHCTBUS KPYTHWIBHBIX BECOB;

® MPOTHO3UPOBATH BIMSIHME HEBECOMOCTH Ha TOBEIEHHE KOCMOHABTOB MPHU IJIUTEIBHBIX
KOCMHUYECKHX TOJIeTaX; MPUMEHSTh IOJy4YeHHbIE 3HAHWS JUIsl PEIICHUs MPAaKTHUYECKUX 3aj]ad.
JaBaTh ONPEICIICHUs TOHATHH: 3aMKHyTas CHCTEMa, PEaKTUBHOE JBW)KCHHE, YCTOWYHBOEC,
HEyCTOWunBOe M Oe3pa3NMuvyHOe pPaBHOBECHS; MOTEHIIMAJIbHBIE CHIIbI, KOHCEpPBAaTHBHAs CHCTEMA,
aOCOJIIOTHO yNpYruil W aOCOJIOTHO HEYNPYTHil yaapbl;  J1aBaTh OMNpeAeNIeHUs] (U3HMUECKUX
BEJIMYMH: UMITYJIC CHJIBI, UMIYJIbC TeNa, paboTa CUIIbI, MOTEHI[MAIbHAS, KUHETUYeCKass U TOJTHas
MEXaHHYECKasl YHEPTHUs, MOITHOCTh; (POPMYITHPOBATH 3aKOHBI COXPAaHEHUS UMITYJIhCa M SHEPTUU C
Y4€TOM TPaHUIl UX MPUMEHUMOCTH; OOBACHATH IPUHIIUIT PEAKTUBHOTO JBUKCHHUS,

®  ONHUCHIBATH KCIEPHUMEHT IO MPOBEPKE 3aKOHA COXPAHCHUS SHEPTUH NPHU JEHCTBUHU CHIT
TSOKECTH H YIIPYTOCTH;

e JlenaTh BBIBOJBI M YMO3AKJIIOUEHHsS] O MPEHMYIIECTBAX MHCIIOJIBb30BAHMS HHEPreTHUECKOTO
MOJX0Ja MPHU pEIIeHUU psifa 3aJad AUHAMUKHU. JaBaTh OMPEICIICHUs TOHATUN: BBIHYKIEHHBIC,
CBOOOTHBIE (COOCTBEHHBIE) U 3aTyXalOIINe KoJieOaHus, TEPHOINIECKOE TBIKEHNE, PE30HAHC;

e JaBaTh ompeeneHue (PU3NYECKUX BEIWYMH: TepBas M BTOpas KOCMHUYECKHE CKOPOCTH,
aMIUTUTYy1a KoeOaHui, CTaTHYeCcKOe CMEIICHHUE;

®  HCCJIeNOBaTh BO3MOXKHBIC TPACKTOPHH Teja, JBHXKYIIETOCS B T'PABUTAIIMOHHOM IIOJIE,
JIBIKCHHE CIYTHUKOB W IUIAHET, 3aBHCHMOCTH IEpHojJa KOJeOaHWH MPYKWHHOTO MasTHHUKA OT
JKECTKOCTHU MIPYKUHBI U MACCHI TPy3a, MATEMAaTHYECKOTO MasITHUKA — OT JJTMHBI HUTH U YCKOPEHUS
CBOOOIHOIO MaJICHU;

® [PUMEHSTH MMONTYYCHHbIC 3HAHUS O SBIICHUM PE30HAHCA JJISl PelIeHHs MPAKTHUEeCKHUX 3a/1a4,
BCTPEUAIOLINXCS B MOBCEAHEBHON KU3HU;

® [POTHO3UPOBATH BO3MOXKHBIC BAPUAHTHI BBIHYXKJICHHBIX KOJCOAHWH OJHOTO M TOTO XKe
MPYXKUHHOTO MasiTHUKA B CPeiax ¢
Pa3HO MJIOTHOCTHIO;
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e  JleNaTh BBIBOJBI M YMO3AKIIOYCHHS O JETAAX MEXAYHAapOAHBIX KOCMUYECKHX IPOrpaMM,
VICIIOJIB3YS 3HAHUS O NIEPBOU U BTOPOM KOCMHYECKUX CKOPOCTSX.

e JlaBaTh OINpEACNICHUS NOHATHUN: IOCTYNATEIbHOE JBM)KEHUE, BPAILLATEIbHOE JBH)KEHUE,
a0COJIFOTHO TBEPJ0€ TEJIO,
pblyar, 0JIOK, LIEHTP TSHKECTH Tella, LIEHTP Macc;

e  JaBath omnpeeseHue (PU3MUECKUX BETMYUH: MOMEHT CHJIbI, TUICYO CHUJIBI;

e (opMynHpoBaTh yCIOBHS CTaTMYECKOI'O DPAaBHOBECHS JUIA  IIOCTYNATEIBHOTO U
BpAILaTEIbHOTO ABU)KCHHS;

® [IPUMEHSATH MOJYYECHHBIE 3HAHMS U1 HaXOXKJIECHUS KOOPAMHAT LIEHTPAa MAacC CUCTEMBI TEJ
JlaBaTh ONpeseNeHust MOHATHI: paguyc LIBapummibpaa, rOpu30oHT COOBITHI, COOCTBEHHOE BpeMs,
JHEPrus NOKO Tea;

e  (opMyIHpOBATh MOCTYJATHl CIEUHUATBHON TEOPUU OTHOCUTEILHOCTH M CIEACTBUS U3 HUX;
YCIIOBUS, IPU KOTOPBIX MPOUCXOAUT
AHHUTUJISIIUSA U POKICHHUE Napbl YACTHULL;

®  ONUCHIBATh INPUHLUIIMAIBHYIO CXeMy omblTa MalikenbcoHa —Mopiu; JesaTh BbIBOJ, 4YTO
CKOPOCTh CB€Ta — MAaKCUMaJbHO BO3MOXKHAasi CKOPOCTb pacHpOCTpaHEHHUs JHO0ro
B3aMMOJEICTBUS;

®  OLEHUBATh KPUTUYECKUHN pauyC YEPHOU JIbIPBI, SHEPTHIO MTOKOSI YACTHLI;

e  OOBACHATH dPPEKT 3aMeUICHUS] BPEMEHH, OTIPEIEIIATh
COOCTBEHHOE BpEMs, BpeMs B pa3HbIX HHEPLUAIbHBIX CHCTEMax OTCYETa, OJHOBPEMEHHOCTH
COOBITHI;
o IPUMEHSTH PEJIATUBUCTCKUNA 3aKOH CIIOKEHMSI CKOPOCTEH /ISl pelleHUs IPAaKTUYECKUX 3a/1a4.
Y4YeHuK NoJIy4YuT BO3MOKHOCTD HAYYUTHCH:
1. B mnos3naBarenbHOM cdepe: yMEHME pacKpblBaThb Ha IHpuMmepax poib (u3uku B
(GOpMHUPOBAHUM COBPEMEHHONW HAay4yHOH KapTHUHBI MHpa U B IPAKTHUYECKON JEATEIbHOCTH
4eJIOBEKa; JIEMOHCTPUPOBaTb Ha MpUMepax B3aMMOCBSI3b MEXIy QU3UKOW M JIpYrUMHU
€CTECTBEHHBIMU HAayKaMU; J1aBaThb OIPEAEICHHUS W3YYEHHBIM IOHSTHSAM; Ha3blBaTh OCHOBHbBIC
NIOJIOKEHNS M3YYEHHBIX TEOpPUHM W TUIOTE3; ONMCHIBaTh U  JIEMOHCTPALMOHHBIE U
CaMOCTOSITENIbHO IPOBEJCHHBIE SKCIIEPUMEHTBI, UCHOJB3YS Ul 3TOTO PYCCKUM SI3bIK U SI3BIK
¢u3uky; KiIacCU(UIMPOBATH U3yYEHHbIE OOBEKTHl W  SBJIECHHUSA; JeJaTh BbIBOJAB U
YMO3aK/II04YeHUs U3 HaOIIOACHHUM, U3yUYEHHBIX (PU3NYECKUX 3aKOHOMEPHOCTEH, MPOTHO3UPOBATH
BO3MOXXHBIE pE€3YNbTAaThl; CTPYKTYpUPOBaTh W3YYEHHBI MaTepuall; HHTEPIPETUPOBATH
¢uznyeckyro MHPOPMAIHIO, MOTYYEHHYIO U3 APYTUX UCTOYHUKOB; MPUMEHSTHh MPUOOPETEHHBIE
3HaHUS MO (PU3MKE AN pelIeHHs NPAaKTUYECKUX 3a]ad, BCTPEYAIOIIMXCS B IOBCEAHEBHOM
JKU3HHU, JJ1s1 0€30M1aCHOr0 HCIIOJIb30BAHUS OBITOBBIX TEXHHYECKUX YCTPOMCTB, pallMOHAIBHOIO
IIPUPOIOUCIIONB30BAaHUS U OXPAHbl OKPYXKAIOIIEH CPEIbI.
2. B IeHHOCTHO-OpMEHTAMOHHOW cdepe: aHATU3UPOBATh W OIICHWBATH TOCIEICTBHS IS
OKpy’Karolie cpezbl ObITOBOM W MPOM3BOJCTBEHHOM NEATEIBbHOCTH YellOBEeKa, CBA3aHHOW C
MCIOJIb30BaHUEM (PU3UYECKUX MTPOLIECCOB.
3. B tpynoBoii chepe: npoBoIUTH (PU3MUECKHI IKCIEPUMEHT.
4. B coepe ¢puznueckoil KyabTyphl: OKa3bIBaTh MEPBYIO MOMOIIL IPU TpaBMax, CBS3aHHBIX C
71a00paTOpHBIM 000PYIOBaHUEM M OBITOBHIMH TEXHUYECKMMHU YCTPOICTBaMHU.

MouJiexyasipHas (pu3nKa U TEPMOANHAMUKA

YdeHuK HAy4YuTCH:

e  J1aBaTh OIpPECIICHMs IOHATHN: MOJIEKYJIA, aTOM, U30TOIl, OTHOCUTENIbHAs aTOMHAasl macca,
ne(eKT Macchbl, MOJIb, IOCTOSIHHAS ABOTapO, (a3oBbIil Mepexo, HOHU3AIMS, TJIa3Ma; Pa3bACHITH
OCHOBHBIE  TIOJIOXKEHUS  MOJIEKYJISPHO-KMHETUYECKOM  TEOPUHM  CTPOCHHMS  BEIECTBA;
KJIacCU(UIIUPOBATh arperaTHble COCTOSHUS BELIECTBA; XapaKTEPH30BATh M3MEHEHUS CTPYKTYpPHI
arperaTHeIX
COCTOSIHUH BelllecTBa MpH (ha30BbIX Nepexoax; (GopMyIMpPOBATH YCIOBUS UICANTBHOCTHU Ta3a;
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®  ONUCHIBATH SIBJICHHME WOHHU3AIUH; OOBSICHITH BIMSHUE COJIHEYHOIO BETpa Ha aTtmocdepy
3eMIId. JaBaTh ONpPENEICHUS MOHATUI: CTAllMOHAPHOE PAaBHOBECHOE COCTOSIHUE ras3a, TeMIlepaTypa
Tesa, aOCOMIOTHBIN HYNb TeMIepaTypbl, H30IPOIecC, N30TEPMUUYECKHA, N300apHBII M W30XOPHBIN
IIPOLIECCHI;

®  UCHOJB30BATh CTATUCTUYECKHIA MOJIXO/ /ISl ONMCAHUS TOBECHUS COBOKYITHOCTH OOJIBIIOTO
YKCJla YaCTUL, BKIOYAIOIINUNA BBEIEHUE MUKPOCKOIIMYECKMX U MaKPOCKOIIMYECKUX [1apaMETPOB;
ONUCHIBATh JIEMOHCTPALIMOHHBIE SKCIIEPUMEHTHI, TO3BOJISAIOIINE YCTAHOBUTH AJI ra3a B3aUMOCBA3b
MEXy €0 JaBJIeHHUEM, 00BbEMOM, MACCON M TeMIEpaTypoil; SKCIIEPUMEHT 110 U3yYEHUIO
M30TEPMUYECKOTrO MpoIiecca B rase;

e  OOBSCHATH OIBIT C paclpeieIeHUEM YacTHUI] HACATHHOTO T'a3a MO JIBYM IOJOBHHAM COCY/a,
ra3oBbleé 3aKOHbl HAa OCHOBE MOJIEKYJISPHO-KHHETUYECKOW TEOpPUUM CTPOEHHUS BEIIECTBA;
IIPEACTABUTH PACHPEEICHUE MOJIEKYJ UACAIBHOTO Ia3a 10 CKOPOCTSM;

® [IPUMEHATH IOJyYCHHbIC 3HAHUSA K OOBSACHEHHIO SIBICHHMH, HAONIONAEMBIX B IPUPOAC U
ObITYy. JaBaTh  ONpEACICHUS  MOHATUH:  YHCIO  CTeTMeHed  CBOOOIBI,  TEIIOOOMEH,
TEIUIOM30JIMPOBaHHAs CUCTEMa, aauaOaTHBIM MPOLECC, TEIIOBBIE IBUraTENM, 3aMKHYTBHIA ITUKI,
HEOoOpaTUMBIN TIpoliecc; (PU3MUECKUX BEJIMYMH: BHYTPEHHSS dHEPrusi, KoaudecTBo Terorsl, KI1J]
TEIJIOBOTO JABUTATElIs;

e  OOBSICHATH OCOOCHHOCTH TEMIIEPATyphl KaK MapamMeTpa COCTOSHHS CHCTEMbI; HAaOI0IaTh U
MHTEPIPETUPOBATH PE3YJIbTaThl ONBITOB, WILUTFOCTPUPYIOIIUX U3MEHEHHE BHYTPEHHEW SHEPTUH Tea
IIPY COBEPIICHUH PaObOTHI, siBIeHUE MU y3um;

e OOBSICHATH NPUHLMUI JEHCTBUS TeIUIOBbIX japurateneld; ouenuBatb KIIJ pazmuunbix
TEIUIOBBIX JBHUTrareneil; (GopMylupoBaTh 3aKOHBI TEPMOIAMHAMHKH; JeJaThb BBIBOJ O TOM, YTO
sBrieHue MU Py3un IBIsIeTCS HEOOPATUMBIM IPOIIECCOM;

® [IPUMEHATH IOJYYEHHBbIE 3HAHUS O TEOPUM TEIUIOBBIX JABUTATeNed ISl palMOHAIbHOTO
MIPUPOIONOJIB30BAHUS U OXPaHbl OKPYKAIOIIEH Cpe/Ibl.

e  J1aBaTh ONpEesICHUs NOHIATUMN: Nap, HACHIILIEHHBIN Map, UCIIapeHHEe, KUIIEHNE, KOHIEH calus,
MIOBEPXHOCTHOE HATSDKEHUE, CMauyMBaHHE, MEHMCK, Yrojl CMadyMBaHHs, KallWUIIPHOCTb; JaBaTh
ompezeneHue  (PU3NYECKUX  BEIUYMH: KpUTHUYECKass  TeMIleparypa, ylaedbHas  TerjoTa
napooOpa3oBaHHs, TeMIlepaTypa KUIEHHUS, TOYKa pOCBL, JaBJI€HHE HACBIIIEHHOrO Tapa,
OTHOCHUTEIIbHAS BIAXKHOCTb BO3/1yXa, CHJIa IOBEPXHOCTHOTO HATSKEHUS;

®  ONUCHIBATh DBKCHEPUMEHT [0 M3YYEHHUIO KaNWUISPHBIX SBJICHUH, OOYCIIOBIEHHBIX
MOBEPXHOCTHBIM HATSXKEHUEM >KUJIKOCTH; HAOII0aTh U MHTEPIPETUPOBATH SBJIEHUE CMauMBaHUs U
KalWUISIPHBIE SIBJICHUSA, TMPOTEKAIOIIMe B MTPHUpPOJAe U OBITY; CTpOUTHh TpaduKU 3aBUCUMOCTU
TEMIEPATYphI TeJIa OT BPEMEHH IIPU HarpeBaHUM, KUIIEHUH, KOHJIEHCAINH, OXJIaXACHUN; HAXOIUTh
U3 rpauKoOB 3HAUEHUST HEOOXOIMMBIX BETUUHH.

e  J1aBaTh OINpe/eNeHUs MOHATUI: TUIaBJIeHNE, KpUCTaUIU3alusl, yeiabHas TeIIoTa IIaBJIeHus,
KpUCTAJIJIMYECKAsl peleTKa, 3JeMEHTapHas suelika, MOHOKPHUCTAILI, MOJUKPUCTAILI, amMop(HBbIe
TeJa, KOMIIO3UTHI, MOJUMOP(PHU3M, aHU3OTPOINuUs, H30Tpomnus, aAedopmanus  (ympyras,
IUIacTUYecKas); JaBaThb ONpENENICHUs (PU3NYECKUX BEIMUMH: MEXaHUYECKOE HallpsiKeHHeE,
OTHOCHUTEJIBHOE YAJIMHEHUE, NIPEET YIIPYTOCTH, IPEE IPOYHOCTH IPU PACTSKEHUU U CIKATUH;

o OOBSACHATH OTJIMYHME KPUCTATUINYECKUX TBEPIBIX TEJ OT aMOP(HBIX; ONMUCHIBATh IKCIEPUMEHT
M0 U3MEPEHUIO YIETbHOM TEMJI0EMKOCTH BEIIeCTBa; POpMyIupoBaTh 3akoH ['yka; mpuMeHsTh
MOJIYYeHHbIEC 3HAHUS JUIsl pEHICHUs TPAKTUUECKHUX 3a/1a4

e  J51aBaTh omnpenereHue (GU3NUECKUX BEMYHH: JJIMHA BOJHBI, MHTEHCUBHOCTh 3BYKa, YPOBEHb
WHTEHCUBHOCTH 3BYKA;

®  lcCJeIoBaTh PaclpoOCTPaHEHUE CEHCMUYECKHUX BOJIH, SIBJICHHE IMOJISIPU3ALMN; OMUCHIBATH U
BOCIPOM3BOAUTDH IEMOHCTPALIMOHHBIE OTBITHI 110 PACIPOCTPAHEHHIO MTPOJIOJIBHBIX BOJH B MPYKUHE
U B rase, NOMEPEYHbIX BOJH — B NPYKUHE U HIHYPE, OMHUCHIBATh SKCIIEPUMEHT 10 U3MEPEHUIO C
nomotbio dddekra Jlommepa CKOPOCTH ABMKYIIUXCS OOBEKTOB: MAIIMH, ACTPOHOMHYECKHUX
00BEKTOB;

e  OOBSICHATH pa3inune 3BYKOBBIX CUTHAJIOB 10 TEMOPY ¥ TPOMKOCTH.
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Y4YeHHK NOJIYy4YHT BO3MOKHOCTD HAYYUTHCH:

® [IPUMEHATH NOJIYYEHHBIE 3HAHUS JJIS PEIIEHUS NPAKTUYECKUX 3a/1ay;

®  BJAJETh DKCIEPUMEHTAIBHBIMA METOJAMU UCCIIEIOBAHMS,

®  CHUCTEMaTU3MPOBATH [TOJIyUYEHHBIE 3HAHUS U IPUMEHSTh UX HA IIPAKTUKE;

e B I[I0O3HABATEIbHOM cdepe: yMEHHE pacKpblBaTh Ha MpUMEpax poib (GU3NKH B
(opMHPOBAHNN COBPEMEHHOM Hay4yHOW KapTHHBI MUpa M B IPAKTUYECKOH IeATEIIbHOCTU
YeJI0BEKa; JEMOHCTPUPOBATh HA MPHUMEPAX B3aUMOCBA3b MEXAY (U3UKOH M JPYrHMHU
€CTCCTBCHHBIMU HAayKaMH; JaBaTb OIPEIEICHHUS HW3YYCHHBIM IIOHATHUSAM; Ha3bIBaTh
OCHOBHBIE II0JIOKCHUS U3YYEHHBIX TEOPUH U THIIOTE3; ONUCHIBATH U IEMOHCTPALIMOHHbIE
U CaMOCTOSITENIBHO IIPOBEIECHHBIE YKCIIEPUMEHTBI, UCIIONb3Ysl AJI 3TOT0 PYCCKUU S3BIK U
S3BIK (PU3UKH; KJIACCH(PULIMPOBATh M3yUEHHBIE OOBEKTHI M SIBJICHUS; JIENIaTh BBIBOJBI H
YMO3aKJIKOYEHUsl U3 HaONIOJEHWH, HW3Yy4eHHBIX (HU3UUYECKUX 3aKOHOMEpPHOCTEH,
IIPOrHO3UPOBATh BO3MOXKHBIE PE3YJIBTAThl; CTPYKTYpUPOBAaTh HM3YYEHHBIM MaTepuan,
UHTEPHPETHPOBATh (HU3NYECKYI0 MH(POPMALNIO, MOTYYCHHYIO M3 APYTHX HCTOYHHUKOB;
IPUMEHATh MPUOOPETEHHbIE 3HAHUS MO (U3UKE Ul pelleHUs NMPaKTHYeCKUX 3ajad,
BCTPEUAIOLINXCS B IMOBCEIHEBHOM KMU3HM, JUIsl O€30M1aCHOTO MCIOJIb30BAaHUS OBITOBBIX
TEXHUYECKUX  YCTPOMCTB, pPalMOHAJIBHOIO IPHUPOJOMCIIONB30BAHUS U OXPAHBI
OKPYKaIOILEH CpeIbl.

® B IICHHOCTHO-OPHUEHTALIMOHHOH cepe: aHAIU3UPOBaTh U OLIEHUBATh IMOCIEICTBUS JUIS
OKpyXarolled cpeabl OBITOBOM M IPOU3BOACTBEHHOM JESATENIBHOCTH YEJIOBEKa,
CBSI3aHHOM C UCIIOJIb30BAaHUEM (PU3UUECKUX MTPOLIECCOB.

® B TPYIOBOH cepe: MPOBOAUTH HUZNIECCKUN IKCTIEPHMEHT.

e B chepe GpU3NIECKON KyIbTYpPhl: OKa3bIBAaTh MEPBYIO MOMOIIb IPU TPaBMaX, CBA3aHHBIX C
1a00paTOPHBIM 000PYIOBAaHUEM U OBITOBBIMU TEXHUUYECKUMHU YCTPONUCTBAMHU.

DJIeKTPOANHAMMKA
YdeHNK HAY4YUTCSH:

e JaBaThb OMNpPEACJICHHUS TOHATUM: TOYEUYHBIA JIEKTPUUYECKUU 3apsil, DIEKTPUUYECKOE
B3aUMOJICUCTBUE, HIIEKTPU3ALUS TEJl, HNEKTPUUECKU HM30JMPOBAHHAS CUCTEMA TeJ, SJIEKTPHUECKOE
I10JIE, JIMHUN Hal'[pﬂ)KeHHOCTI/I BHGKTpOCTaTI/I‘IGCKOFO T10J14, (1)I/I3I/I‘-IGCKOI\/'I BCIIMYHUHBI:
HaIpPSKEHHOCTh 3JIEKTPOCTATUYECKOTO OIS,

L] O6’I)$[CH$ITI> HpI/IHHI/IH I[Gf/iCTBPISI KPYTI/IJ'IBHI)IX BECOB, CBGTOKOHHpOBaHBHOfI MallluHBbI,
BO3MOXHOCTBh HUCIIOJIB30BaHUA SBJICHUA BJ'IGKTpI/I?;aIII/H/I HpI/I HOJ'IyIIeHI/II/I JAKTHUIIOCKOITMYCCKUX
OTIEYaTKOB; (OPMYIUPOBATh 3aKOH COXPAHEHHS JIEKTPUUYECKOTo 3apsna M 3akoH KymoHa,
FpaHI/IIIBI nux HpI/IMeHI/IMOCTI/I;

e  YCTAaHABJIMBATh AHAJOTHI0 MEXIAY 3aKOHOM KylloHa M 3aKOHOM BCEMHPHOTO TSTOTEHUS;
OMKCHIBATh JEMOHCTPAIIMOHHBIE OKCIEPUMEHTHI MO DIEKTPU3alUU Tel U OOBACHATH HX
pesyanaTm; OITINChIBATH BKCHCPI/IMGHT 10 I/I3MepeHI/IIO BJIGKTPOGMKOCTI/I KOHI[CHC&TOpa; HpI/IMeHSITI:
MOJTyUYeHHBbIE 3HAHUS ISl OOBSCHEHUS HEW3BECTHBIX paHee DJIIEKTPUYECKHUX SBICHUI; JaBaTh
OHpeI[eJ'IeHI/IZ HOHSITI/II71$ OKBUIIOTCHIINAJIbHAA HOBerHOCTB, KOHJIGHC&TOp, CBO6OJIHBI€ 1 CBS3aHHBIC
3apsi/ibl, IPOBOJHUKH, TUIICKTPUKHU, TOJTYIPOBOJHUKH;

L] O6T)$[CH$ITI) (1)1/131/1qu1<1/1171 CMBICJI BEJIMYWH: BECJIMYUH. ITIOTCHIINAJI 3H€KTpOCTaTquCKOFO 10JI141,
Pa3HOCTh  TMOTCHIMAJIOB,  OTHOCHUTENIbHAs  AWDJIEKTpUYECKass  MPOHHMIIAEMOCTh  CPEIbI,
ANEKTPOEMKOCTh YETUHEHHOI'O ITPOBOJIHUKA, SJIEKTPOEMKOCTh KOHJIEHCATOPA;

L] Ha6J'H-OHaTI) 158 I/IHTepHpeTI/IPOBaTI) SABJICHUC SHCKTpOCTaTquCKOﬁ I/IH)IYKHI/II/I; O6T)$ICH$ITI)
MOPUHIIMIT OYUCTKM Taza OT YrOJbHOW MBUIM C TIOMOIMIBIO 3JIEKTPOCTATHUYECKOTO (PUIbTPA;
OTIMCHIBATh IKCIIEPUMEHT IO H3MEPEHUIO JIEKTPOEMKOCTH KOHAEHCATOPa;

®  OOBSICHATH 3aBUCUMOCTbH DJIEKTPOEMKOCTHU TIOCKOTO KOHIEHCATOpa OT IUIOMIAAH TIACTUH H
PAcCCTOSIHUSL MEXAY HUMU;

L] HpI/IMeHSITI) l'IOJ'Iy‘IeHHI)Ie 3HAHUA JId O6’B$ICHGHI/I$I HCU3BCCTHBIX paHee BHGKTqueCKHX
HBHGHI/If/i, BJIAACTH BKCHepI/IMeHTaJ'H)HI)IMI/I METOAaMM UCCIICAOBAHUA. 1aBaATh onpe)]eneHI/m HOHﬂTHﬁZ
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AJICKTPUUYCCKUNA TOK, TIOCTOSIHHBIN AJIEKTPUYCCKUN TOK, HICTOYHUK TOKAa, CTOPOHHHUE CHJIBI, JIBIPKA,
u3oTonuueckuit  3pdexT, mocmeaoBaTeIbHOS U MapaUIeIbHOE COCIMHEHUS TPOBOJHUKOB,
KYIIEPOBCKHUE TMapbl JJICKTPOHOB, JJEKTPOJIUTHI, DJICKTPOIUTHYECKAs TUCCOIUAIUS, CTEICHb
JUCCOLIMAITNY, DICKTPOIN3; (PU3NIECKUX BeMWUYWH: cuia Toka, D/[C, compoTuBiieHnEe MPOBOIHUKA,
MOIITHOCTD JJIEKTPUUYECKOTO TOKA;

. OOBSICHSITh YCIIOBHSI CYIIECTBOBAHUS AJICKTPUUYECKOTO TOKA, MPHUHIMIT JCHCTBHS IIYHTA U
M00aBOYHOTO  COMPOTUBIICHUS; OOBSACHATH KAa4eCTBEHHO  SIBJICHHE  CBEPXIPOBOJIUMOCTH
COTJIACOBAHHBIM JIBUKCHUEM KYIIEPOBCKUX Tap AJIEKTPOHOB;

° dbopmynupoBathk 3akoHbl OMa s OJHOPOJHOTO TPOBOJHMKA, I 3aMKHYTOH IeNu C
OJIHMM M HECKOJIbKUMHU MCTOYHHKaMU, 3aKoH Dapanes;

° paccuutbiBaTh JJIC rajibBAaHMYECKOTO 3JIEMEHTA;

° HCCIIEA0BAaTh CMEIIAHHOE COITPOTUBIICHHE IMPOBOJIHUKOB;

° OMHCHIBATh JICMOHCTPAIMOHHBIA OMBIT HA MOCJIEI0BATEILHOE U MapaJICIIbBHOE COCAMHEHUS

MIPOBOJIHUKOB; CAMOCTOSITEJIbHO TPOBEIEHHBIN SKCHEPUMEHT MO H3MEPEHUIO CHJIBI TOKa H
HANpsDKEHUS C TIOMOINBIO aMIepMeTpa U BoJIbTMETpa, nmo usMmepeHuto OJIC u BHyTpeHHEro
COTNPOTHUBIICHHUS ITPOBOIHUKA;

o Ha6J'IIO,Z[aTB H HHTCPHPETUPOBATH TCIIJIOBOC ﬂeﬁCTBHC QJICKTPHUYCCKOI'0 TOKa, IIepeaady
MOIITHOCTH OT UCTOYHHKA K HOTpe6I/ITeJ'IIO;
L4 HCII0IL30BaTh 3aKoHBI OMma A1 OAHOPOAHOI'0 ITPOBOJHUKA H 3aMKHyTOfI Ocru, 3aKOH

Jxoyns—JleHna nisg pacuera 3IEKTPUUECKHUX LIETIEH;

HCCJIEIOBATh AJIEKTPOJIU3 C IOMOIIBI0 3aKOHOB Dapazes.

° AaBaTb OIPCACIICHUA TTOHSITHI: MAarauTO3JICKTPUYCCKasd HWHAYKIUA, KOJIe6aTCJIBHI>II71
KOHTYp, PE30HAHC B KOJeOATEThHOM KOHTYpE, COOCTBCHHAas W TPHMECHAas IPOBOJAMMOCTD,
JIOHOPHBIE U aKIEITOPHBIE PUMECH, p—N-TIEPEXO/, 3aMUPAIOIIHIA CIIOH;

. WCIIOb30BaTh HA TMPAKTUKE TPAH3UCTOP B YCUIIMTEIE M TEHEPATOpE dIEKTPUUYECKUX
CHTHAJIOB;
. OOBSCHATH MPUHIUI ACUCTBUS MOIYIPOBOIHUKOBOTO MO, TPAH3UCTOPA.

Y4YeHuK NoJIy4YuT BO3MOKHOCTD HAYYUTHCSH:

® [PUMEHSATH NOJIYYEHHbIE 3HAHUS JJIS PELICHUS MPAaKTUYECKUX 3a/1a4;

® BJIAJIETh DKCIIEPUMEHTAILHBIMU METOAAMHU HCCIIEI0OBaHUS,

® CHCTEMaTU3MPOBATH MOITYUYEHHBIE 3HAHUS U IPUMEHSATh UX Ha MPAKTUKE;

e B IIO3HABaTEJIbHOM cdepe: yMeHHEe pacKpblBaThb Ha MpUMEpax poib (GU3MKK B
(opMHpPOBaHNN COBPEMEHHOM HayyHOW KapTHHBI MUpa U B PAKTUYECKOM eATeIbHOCTH
YeJIOBeKa; JIEMOHCTPUPOBATh Ha MPUMEPAX B3aMMOCBSA3b MEXIY (U3UKOW M JIPYrUMHU
€CTECTBECHHBIMU HAayKaMH; J1aBaTb OIPEIEICHHUsS HW3YYEHHBIM IIOHATHSAM; Ha3bIBaTh
OCHOBHBIE TI0JIO)KEHUS U3YYEHHBIX TEOPUHN U THIIOTE3; ONMCHIBATh U IEMOHCTPALIMOHHBIE
U CaMOCTOSITENBHO IIPOBEIECHHBIE YKCIIEPUMEHTBI, UCIIONb3YsI AJI 3TOT0 PYCCKUM S3BIK U
A3bIK (pU3HMKYM; KiIaccu(PUIMpPOBaTh M3YYE€HHbIE OOBEKTHI U SIBJICHMS; J€JIaTh BBIBOJBI U
YMO3aKJIIOUYEeHUsI U3 HAOMIONEHWH, W3Y4YeHHBIX (U3MYECKUX 3aKOHOMEpPHOCTEH,
IIPOTHO3UPOBATh BO3MOXKHBIE DPE3YJIBTATHI; CTPYKTYPUPOBATH H3YYEHHBIM MaTepual;
UHTEPIPETHPOBATh (HU3NYECKYI0 MH(POPMAILHIO, MOTYYSHHYIO U3 APYTHX HCTOYHHUKOB;
NPUMEHSTh NPUOOPETEHHbIE 3HAHUS N0 (PU3MKEe A pelleHus MPaKTUYEeCKUX 3ajad,
BCTPEYAIOLINXCS B MOBCEIHEBHOM JKM3HU, JJIs1 0€30MacHOr0 HCIOJIb30BaHUS OBITOBBIX
TEXHUYECKUX  YCTPOMCTB, PALMOHAIBHOIO NPHUPOJOUCIIONB30BAHUS M OXPAHBI
OKPYXKAarOILEeH Cpebl.

® B IIEHHOCTHO-OPUEHTAIIMOHHOW cepe: aHaTU3UpPOBATh W OLIEHWBATH MOCIEACTBUS IS
OKpY’)KaloIIe cpenbl OBITOBOM W TMPOM3BOJCTBEHHOW JIEATEIILHOCTH YEJIOBEKa,
CBSI3aHHOM C UCIOJIb30BAHUEM (PH3UUECKUX MPOIIECCOB.

® B TPYyI0BO# cdepe: MpOoBOIUTH GUZNYECKUIN IKCTIEPUMEHT.

e B cdepe pu3NUECKON KyJIbTYphl: OKa3bIBaTh MEPBYIO OMOIIIb IPU TPAaBMaXx, CBSI3aHHBIX C
71a00paTOPHBIM 000PYIOBAaHUEM U OBITOBBIMU TEXHUUYECKUMHU YCTPONUCTBAMHU.
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11 kaace

OCHOBBI 3J1eKTPOAMHAMHUKH
Y4YyeHUK HAYYUTCA
. pelaTh 3a1a4u, UCTIOIb3Yys PU3NYECKUe 3aKOHBI (3akoH OMa JIJIs yJacTKa IeTH, 3aKOH
Jxoyns-JleHia, 3aKOH NPSAMOJIUHEHHOTO PacHpOCTpaHEHUs CBETa, 3aKOH OTPAXKEHUsl CBETa,
3aKOH TMpeJoMJICHHs cBeTa) M (OpMyIbl, CBs3bIBalOIIME (pU3MUECKHe BEIMUYMHBI (CHUa TOKAa,
ANEKTPUUECKOE HAMNpPSHKEHHE, SJEKTPUUYECKOE COMPOTUBIICHUE, VIEIbHOE COMPOTUBICHUE
BElIEeCTBa, paboTa MEKTPUYECKOTO OIS, MOIIIHOCTh TOKa, (JOKYCHOE PACCTOSIHUE U ONTHYeCKast
CuJia JIMH3bI, CKOPOCTH BJICKTPOMAroUMTHBIX BOJIH, AJIMHA BOJIHBI M 4YaCTOTa CBCTa, CI)OpMyJIBI
pacueTa 3JIeKTPUYECKOr0 COMPOTUBIICHHUS MIPH MOCIIE0BATEILHOM U MapajieIbHOM COSAMHEHUN
MIPOBOJIHUKOB): Ha OCHOBE aHAJM3a YCJIOBHS 3aJa4M 3alUChIBaTh KPaTKOE YCJIOBHE, BBIICISATH
buznyeckue BENWYMHBI, 3aKOHBI M (HOPMYIbI, HEOOXOIUMBIE AJii €€ pPELIEHUs, MPOBOIUTH
pacyeThbl U OUCHUBATL PCAJIBHOCTD IMOJTYYCHHOI'O 3HAYCHHUA (1)I/I3I/I‘-IGCKOI\/JI BCIIMYHNHBI.
o JaBaTh OMpeEeNIeHUs MOHATUI: MAarHUTHOE B3aUMO/JICHCTBHE, JIMHUA MarHUTHOW MHIYKIIHH,
OJIHOPOJAHOE MAarHUTHOE TI0Jie, COOCTBEHHAs WHAYKIMS, JWAaMarHeTWKH, MapaMarHeTUKH,
q)eppOMaFHeTI/IKI/I, oCrarToyHasds HaMarHu4€HHOCTbD, KpruBasgd HaMaron4uBaHUWs, (1)I/I3I/I‘-ICCKI/IX
BEJIMYMH: BEKTOP MAarHUTHOM WHAYKIIMHU, MarHUTHBIA MOTOK, cuia Awmrmepa, cuna Jlopenua,
HHAYKTUBHOCTb KOHTYpPa, MaroHuTHas1 MPOHUIACMOCTb CPCIbI;
. OMHKCHIBATh (pyHIAMEHTANbHbIE (PU3HUECKHUe OMBIThI DpcTena u Amrepa, MOBeJCHIE paMKU
C TOKOM B OJIHOPOJHOM MAarHUTHOM IIOJie, B3aWMOJEWCTBHE TOKOB; ONpPEIENSITh HAlpaBICHHE
BCKTOpa MAarHUTHOHU HHIAYKOHUU U CUJIBI, I[CflCTB}GOHIGﬁ Ha MPOBOAHUK C TOKOM B MAarHuTHOM I10JIC;
dbopMynupoBaTh mNpaBuiIO OypaBUMKa W TMPaBWIO JIEBOW PYKH, NPUHIUIBI CYHEPIO3ULIUU
MAarHUTHBIX MOJIEH, 3aKOH AMIepa;
o OOBSCHATH MPHUHIIMI JACUCTBUS DIIEKTPOU3ZMEPUTENHHOTO MPUOOpPa MAarHUTORIIEKTPUUYECKOM
CUCTEMBI, 3JIEKTPOJBUTATENS IMOCTOSHHOTO TOKa, Macc-clieKTporpada M HUKIOTPOHA; H3Yy4daThb
ABVIKCHUC 3aPSKCHHBIX YaCTUI B MAarHUTHOM I10JIC;

L4 HCCICO0BAaTh MCXAaHU3M 06pa3OBaHI/I}I U CTPYKTYPY pPaaAvallUOHHBIX IIOSACOB 3CMJ'II/I,
IPOTHO3UPOBATH M aHAJIM3UPOBATH UX BIUAHUEC HA XKU3HCACATCIIBHOCTh B 3¢MHBIX YCJIIOBHAX
L4 AaBaTb OIPCACIICHUSA IMOHSTHM: OJICKTPOMAarduTHass WHAYKIUA, HH)IYKHI/IOHHBIﬁ TOK,

CAMOMHIYKIMS, TOKH 3aMbIKaHUS M pa3MbIKaHus, TpaHchopMmarop; (GHU3NUYECKUX BEITUYUH:
K03 duUIMEeHT TpaHChOopMaIiH;

L4 OIMUCBIBATH NCMOHCTPAIMOHHBIC OIIBITHI CDapaL[e;I C KaTymiKaM#H U IMOCTOAHHBIM MAarHvuToM,
OIIBITHhI rerI/I, SABJICHHUC BHCKTpOMaFHHTHOP’I HUHAYKIUH;
L4 HCIIOJIb30BATh HAa MPAKTUKE TOKH 3aMBIKAHUS WU pa3MbIKaHUSA OOBACHSATH MMPUHIUIT )ICI\/'ICTBI/H[

TpaHcopmaTopa, reHepaTopa MepeMeHHOro TOKa; MPUBOAUTH MPUMEPHl UCIIOJIb30BAHUS SIBJICHUS
JJIEKTPOMArHUTHOM HMHAYKIMU B COBPEMEHHOM TEXHHMKE: HNETEKTOpPE MeTajula B adpolopTy, B
1oe3/1€ Ha MarHUTHOM nofyuike, 0brToBbix CBU-neuax, 3anucu u ocnipousBeieHUH HH(OpMALIUY, B
reHeparopax IepeMEeHHOro TOKa,
. OOBSACHATH MPUHLUIIBI ITEpeIady dJIEKTPOIHEPTUHU HA OOJIBIINE PACCTOSHUS.
. JlaBaTh OINpEAETICHUS OHATUN: MarHUTOAJIEKTpUYECcKast HHAYKIUS, KoueOaTeIbHbII KOHTYD,
pe30HaHC B KOJIeOaTeTbHOM KOHTYpE, BHINPSMIICHHE IEPEMEHHOTO TOKa, TPAH3UCTOP; PU3NUECKHUX
BeNMWYMH: (a3a KoieGaHWd, NeicTBYIOIIee 3HAYEHHE CUJIbI MEPEMEHHOI0 TOKa, TOK CMEIICHHS,
BpeMs pelakcalii, €MKOCTHOE CONpOTHUBIIEHUE, WHIYKTHUBHOE CONPOTHUBIEHHUE, KO3(pdUIMEeHT
YCUJICHUS;
. ONKCHIBATh  SBJIGHUE  MAarHUTOIIEKTPUYECKOM  WHAYKIIHMH, DSHEProoOMEH  Mexay
AIIEKTPUYECKUM M MAarHUTHBIM I0JIEM B KOJIe0aTeIbHOM KOHTYpPE U SIBJICHHE PE30HAHCA, ONUCHIBATh
BBIIPSAMIICHUE TIEPEMEHHOIO TOKA C IIOMOIIIBIO MTOJIIYIIPOBOJHUKOBOI'O IHOAA;
Yd4eHHK MOJyYUT BO3MOKHOCTh HAYYHTHCS:
®  IIPUMEHSATH [TOJIY4YCHHBIEC 3HAHUS JUIsl pELICHUs TPAaKTUYECKUX 3a/1a4;
®  BIAJCTh KCIIEPUMEHTAIbHBIMU METOJIAMH UCCIIEOBAHUA;
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®  CHUCTEMaTH3UPOBATH MOJyUYECHHbIE 3HAHUS U IPUMEHSTh UX Ha MPAKTUKE;

e B TIIO3HaBaTeJIbHOW cdepe: yMEHHEe pacKpblBaTb Ha TMpuUMepax poiib (U3UKH B
GbopMUPOBAHUM COBPEMEHHOW HaydyHOH KapTHUHBI MHpa W B MPAKTHUECKON JeSATENbHOCTH
YeJI0BEKa; JIEMOHCTPUPOBATh Ha TpUMEpax B3aMMOCBSI3b MEXIy QHU3UKOW M JIPYTUMHU
€CTECTBEHHBIMU HayKaMU; J1aBaTh OIPEAETCHHUS W3YYCHHBIM IMOHSATHSIM; Ha3blBaTh OCHOBHbBIC
MOJIOKEHUSI M3YYCHHBIX TEOPUHM H THUIOTE3; OINHUCHIBATh W  JEMOHCTPAlMOHHBIE U
CaMOCTOSITENIbHO MPOBEJCHHBIE SKCIIEPUMEHTBI, UCHOJB3YS U 3TOTO PYCCKHUM SI3bIK U SI3BIK
busuky; KiIaccuPUIMPOBATh M3yYeHHBIE OOBEKTHI W  SBICHUS; JEJaTh BBIBOJABI U
YMO3aKJIIOUEeHUS U3 HAOIIOACHUM, H3yUYEeHHBIX (PU3NUECKHX 3aKOHOMEPHOCTEH, IPOTrHO3UPOBATh
BO3MOJKHBIE PE3YJIbTAThl; CTPYKTYpUPOBaTh H3YyYEHHBIH Marepuan; HWHTEPHPETUPOBATH
buznyeckyro HHPOPMAIIHIO, MOTYYSHHYIO U3 APYTUX UCTOYHUKOB; MPUMEHSTHh MPUOOPETEHHBIE
3HaHUS MO (DM3MKE AN PElIeHHS NPAaKTUYECKUX 3a]ad, BCTPEYAIOMIUXCS B IOBCEIHEBHOU
JKU3HHU, 1711 0€30MacCHOr0 HCIIOJIb30BAHUS OBITOBBIX TEXHHYECKHX YCTPOMCTB, PallMOHAIBHOTO
IIPUPOIOUCIIOIB30BAHUS U OXPAHbl OKPYXKAIOIIEH Cpeibl.

® B IICHHOCTHO-OPUEHTAIIMOHHOW cdepe: aHaTU3UpPOBAaTh W OLICHUBATH IOCIEIACTBUS IS
OKpYXarolie cpenbl ObBITOBOM U MPOU3BOICTBEHHON AESITEIbHOCTH YENOBEKa, CBS3aHHOM C
UCTIOJIb30BaHUEM (DU3MUYECKHX TPOIIECCOB.

® B TPyIOBOIi chepe: MPOBOAUTH HUBUUYECKUIN IKCTICPUMEHT.

e B chepe GuU3NUECKOIN KyNbTYphl: OKa3bIBaTh MEPBYIO MOMOIIb IPHU TPABMax, CBSI3aHHBIX C
71a00paTOPHBIM 000PYIOBAaHUEM U OBITOBBIMU TEXHUUYECKUMHU YCTPONUCTBAMHU.

Koseb6anusi 1 BOJIHBI.
YdeHuk HAy4YuTCA
° JaBaTh OIpENEJCHHs] MOHATUN: AIIEKTPOMAarHWTHas BOJHA, Oerymias TrapMOHHUYECKas
9JICKTPOMArHWTHAas  BOJHA, IUIOCKO-TIOJNSIpU30BaHHAs (WM JIMHCWHO-TIOJIIpPU30BaHHAs)
AJIEKTPOMAarHuTHasl BOJIHA, IUIOCKOCTb IMOJIAPU3ALMU 3JEKTPOMAarHUTHON BOJIHBI, (DPOHTBOJIHBI,
Jy4, paluoCBsI3b, MOIYJSALUSA U AEMOIYJISAIUS CUTHANIA, aMIUTUTY/AHAS ¥ YaCTOTHAST MOIYJISIINS;
q)HSI/IquKI/IX BCJIIMYHH: [JJIMHA BOJHBI, IIOTOK 3Hepr1/m U TIUJIOTHOCTH ITIOTOKaA 3H€pFI/II/I
ANIEKTPOMATHUTHOMN BOJIHBI, ”THTEHCUBHOCTD AJIEKTPOMATHUTHOMN BOJIHBIL;
L] O6’I)$[CH$ITI> 3aBUCUMOCTh HHTCHCHUBHOCTHU BHGKTpOMaFHHTHOﬁ BOJIHBI OT yCKOpeHI/ISI
I/ISJ'Iy‘IaIOHICﬁ 33p$[)K€HHOfI HJaCTHUIlpl, OT paCCTOSIHI/Iﬂ 0 UCTOYHUKA I/I3J'IyT~IeHI/I$I 1 €ro 4aCTOTHhI,
ONUCHIBATh MEXaHU3M JIABJICHUS JIEKTPOMArHUTHOW BOJIHBI,

L4 KJ'IaCCI/I(i)I/IIII/IpOBaTB Arana3oHbl YaCTOT CIICKTPA SJICKTPOMArHUTHBIX BOJIH;

L4 OITMChIBATh OIIBIT I10 C60pKC HpOCTGﬁHICFO paauonepeaaTuyrMka 1 pagjuoOnprueMHUKA,
Yuyenuk MOJIYYMT BO3MOKHOCTH HAYYUTLCH .

L4 HCIIOJIb30BaTh 3HAHMS 00 QJICKTPOMATrHUTHBIX SBJICHUSAX B HOBCCHHGBHOP’I KHU3HHU TJIA

obecrnieueHns 0€30MacHOCTH MpU OOpaIlleHUH C MPUOOPAMU U TEXHUYECKUMU YCTPONUCTBAMHU, JIJIS
COXpaHEHHsI 37I0POBBSI U COOIOJIEHHS] HOPM SKOJOTHYECKOTO MTOBE/ICHHS B OKPYKAIOIIEeH cpee;
MPUBOUTH MPUMEPHI BIHUSHHS SJIEKTPOMArHUTHBIX U3TyYEHHUI Ha dKUBBIE OPTraHU3MBI;

L pa3inyaTtb T'paHUIBI TPUMECHHUMOCTHU (1)H31/I‘-I€CKI/IX 3aKOHOB, ITOHHMAaThb BCeO6HH/II\/'I
xapakTep (yHJIaMEHTAJIBHBIX 3aKOHOB (3aKOH COXpaHCHHs JJCKTPHUECKOTO 3apsaa) |
OTPAaHWYEHHOCTh HCIOJb30BaHUS YAaCTHBIX 3aKOHOB (3akoH OMa [JIsi ydacTKa IIeMH, 3aKOH
Hxoyns-Jlenna u np.);

o UCTIONIb30BaTh MPUEMBI MMOCTPOCHUS (PU3NUECKUX MOJENel, Toucka U GopMyITuPOBKU
J0Ka3aTCJIbCTB BBIABUHYTBIX THUIIOTE3 W TCOPECTHYCCKUX BBIBOJOB Ha OCHOBE OSMIIMPUYCCKH
YCTaHOBJICHHBIX (DAKTOB;

o HAXOJUTh AJCKBATHYIO NPEIIOKEHHOH 3amade (DU3MUYECKYI0 MOJENb, pa3pemiaTh
mpo0OjeMy KaKk Ha OCHOBE WMEIONMUXCS 3HAaHUKW 00 JJIEKTPOMATHUTHBIX SIBIICHUAX C
MCIOJIb30BaHNEM MAaTeMaTUYECKOTO ammapaTa, Tak U Py MOMOIIH METO/I0B OIIEHKH.

Ontuka
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Y4YyeHUK HAYYUTCH:

. JlaBaTh ONPE/IEICHUS OHATUI: TIepeIHUuil PPOHT BOJIHBI, BTOPHYHBIE MEXaHUUECKUE BOJIHHI,
MHUMOE U JICHCTBUTEIBHOE H300paKEHUsS, MPEIOMIICHHE, IIOJTHOE BHYTPEHHEE OTpakKCHHUE,
JUCTIEpCHUsl CBETa, TOUCYHBIH UCTOYHHK CBETa, JIMH3a, (hOKaiIbHAasl MJIOCKOCTh, aKKOMOJIAIMS, JTyIa;
(GU3MYECKUX BEJIMYMH: YTOJ TAJCHUs, YrOJI OTPAKEHHUs, YroJl TpeIoMJIeHHs, aOCOIIOTHBIN
MOKa3aTellb MPEJIOMIICHUS CPEJlbl, YTOJ MOJHOTO BHYTPEHHETO OTPAXKEHHsI, MPEIOMIISIONINI yroi
IIPU3MBHI, JIMHEUHOE YBCJIMYCHHUC ONTHYECKOM CHUCTCMBbI, OIITHYCCKAad CHJia JIMH3bI, HOICPCUHOC
YBEJIMYEHHUE JINH3bI, PACCTOSIHUE HAWITYUIIETro 3pEHHUsI, YTII0BOE YBEIUUCHUE;

° Ha6J'IIOI[aTL U HUHTCPIIPETUPOBATL ABJICHHUA OTPAXCHUA W IMPCIOMIICHUA CBCTOBBLIX BOJIH,
SIBJICHHE TIOJIHOTO BHYTPEHHETO OTPAKEHHs, SBICHHS AHUCIEPCUH; (POpMyTUpoOBaTh MPUHIIHII
['toiirenca, 3aK0H OTpa)KEHUs BOJIH, 3aKOH MPETOMIICHHUS,

. OMUCHIBATH OIBIT IO U3MEPEHUIO MTOKA3aTEIsI MPEIOMIICHUS CTEKIIA;
. CTPOUTH M300pKEHUS W XOJ JIyded MpU MPETOMIICHUH CBETa, H300paKEHUE MpEeaMeTa B
coOMparoIIei U pacceuBaONICH JIMH3aX;

o OTIpEeCIIATh TMOJOKEHUsI N300pakeHUs MpeaMeTa B JIMH3E C MOMOIIbI0 (POpMYJIbl TOHKOU
JIUH3BL;

o aHAJIM3UPOBATh YEIOBEUECKUH T1a3 KaK ONTHYECKYIO CUCTEMY;

o KOPPEKTUPOBAaTh C TOMOIIbIO OYKOB JAe(DEKTHl 3pEeHHs; OOBSICHITH MPHUHIMIT JCHCTBH

ONTUYECKUX MPHUOOPOB, YBEIMUYUBAIOLIUX YroJl 3PEHUsS: JYIy, MUKPOCKOII, TEJIECKOI, TPUMEHSTh
MOJIYYCHHBIC 3HAHUS ISl PEIICHUS TPAKTUUYECKUX 3a]1a4.

o JaBaTh OMpEJCNICHUs] TMOHATHI: MOHOXpOMAaTH4YecKas BOJH, KOT€PEHTHBIC BOJHBI U
UCTOYHUKHU, UHTep(depeHIys, MpOCBEeTIeHUEe ONTUKU, Audpakius, 3oHa Dpenens; (HU3HMUECKUX
BCJIMYMH: BpEeMs M JJIMHA KOTEPEHTHOCTH, T€OMETPUYECKasl Pa3HOCTh XOAa MHTEP(HEPHPYIOIIUX
BOJIH, IEPUOJ U pa3pelIaronias criocOOHOCTh TUGPAKIIMOHHOMN PEIIeTKH;

. HAOMIOAaTh W MHTEPIPETHPOBATH  pE3yJbTaThl  (OMUCHIBATh) JAEMOHCTPAIMOHHBIX
HKCIIEPUMEHTOB 10 HAOIIOICHHIO SBJICHUI HHTEPPEpEeHIINH U TU(PPAKIINN CBETA;
. dbopmynupoats npunuun [roiirenca—®penens, ycIoBUsS MUHUMYMOB 1 MaKCUMyMOB TpHU

UHTEepEPEHIIMM BOJH, YCIOBUS TU(GPAKIMOHHOTO MUHMMYyMa Ha IIEIH U TJIaBHBIX MaKCHMYMOB
npu Jupakuy CBETa Ha PELIETKE;

o ONMCHIBATh OJKCIEPUMEHT 110 M3MEPEHUIO [UIMHBI CBETOBOM BOJHBI C ITOMOUIBIO
TU(GPaKIMOHHON pEeeTKH;

o OOBSICHATH B3aUMHOE YCHJIEHHE U 0CIa0JIeHUe BOJIH B IPOCTPAHCTRBE;

o JieNIaTh BBIBO/IBI O PACIHOJIOKEHUN TU(PPAKIMOHHBIX MUHUMYMOB Ha 9KpaHe 3a OCBEIEHHOU
LIEJIBIO;

o BBIOMpATh CHOCOO MOJMY4YEHHUsS] KOTEPEHTHBIX MCTOYHMKOB; pPa3iInyaTh AUPPAKIHOHHYIO

KapTUHY TIpU JU(PaKIUU CBETA Ha ILIEIN U Ha AUPPAKIIMOHHON peleTKe.

Y4eHHK NOJy4YUT BO3MOKHOCTh HAYYHTHCH:

®  IIPUMEHSATH [TOJYYEHHBIE 3HAHUS Ul pELICHUS TPAaKTUYECKUX 3a/1a4;

®  BIAJCTh KCIIEPUMEHTAIbHBIMU METOJIAMH UCCIICOBaHU;

®  CUCTEMaTM3UPOBATH ITOJTYUYEHHBIE 3HAHUS U IPUMEHATh UX Ha IIPAKTHUKE;

e B TIIO3HAaBaTeNIbHOW cdepe: yMEeHHE pacKpblBaTh Ha MpUMEpax poib (U3MKH B
(OopMHpPOBaHUN COBPEMEHHOH HAay4YHOW KapTUHBI MHUPAa U B TPAKTUUYECKOM JEATENbHOCTH
YyeJloBeKa; JIEMOHCTPUPOBATh Ha MpHUMEpax B3aWMOCBS3b MEXIy GU3UKOW UM APYruMu
€CTECTBEHHBIMU HayKaMU; JaBaTb OIPEICICHUS W3YyYECHHBIM IOHATHUSAM; Ha3blBaTb OCHOBHBIC
MOJIOKEHUS M3Y4YEHHBIX TEOPUHM M THUIOTE3; ONHUCHIBATH U JEMOHCTPAalMOHHBIE U
CaMOCTOSATENIBHO IPOBEAEHHBIE DKCIIEPUMEHTHI, HUCIIONb3Ys Ul OTOT0 PYCCKUN SI3BIK U S3BIK
¢busuky; KiIaccuPUIMpPOBATh HM3ydeHHblE OOBEKTHI U SBJICHUS; JeNaTh BBIBOJABI H
YMO3aKJIIOUEHUs U3 HAOII0AeHUH, N3YYEHHBIX (PU3HMUECKUX 3aKOHOMEPHOCTEH, MPOTrHO3UPOBAThH
BO3MOJKHBIE PE3yJIbTATHl; CTPYKTypHpPOBaTh H3YyYEHHBIM Marepuan; WHTEPHPETHUPOBAThH
¢u3nueckyro HHGOPMAIIHIO, TOTYYSHHYIO U3 JAPYTrUX UCTOYHUKOB; MPUMEHSATh NPUOOPETEHHbIE
3HaHUA 1O (U3MKE JUIsl pelleHUs MPAaKTHUYECKUX 3a7ad, BCTPEYAIOIIMXCS B IOBCEIHEBHOM
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’KM3HM, A1 0€30MaCHOr0 UCIOJIb30BaHUS OBITOBBIX TEXHHYECKHUX YCTPOWCTB, pallMOHAIBLHOIO
IIPUPOIOUCIIOIB30BAHUS U OXPAHbl OKPYXKAIOIIEH CpeIbl.
e B IICHHOCTHO-OPUEHTALIMOHHOM c¢epe: aHAIM3UpOBaThb W OLEHMBATH IOCIEACTBUSA AJIS
OKpY’Karollel cpepl ObBITOBOM M IPOM3BOJICTBEHHOM NEATEIBHOCTH YeNIOBEKa, CBA3aHHOW C
UCTIOJIb30BaHUEM (PU3MYECKHX MPOLIECCOB.
® B TPYyIOBOH cdepe: NPOBOAUTH (HPU3NUECKUNA IKCTIEPUMEHT.
e B chepe pu3nMUecKoil KyabTypbl: OKa3blBaTh MEPBYIO MOMOILb [IPH TpaBMaxX, CBA3aHHBIX C
71a00paTOPHBIM 000PYIOBAaHUEM M OBITOBBIMH TEXHUYECKMMHU YCTPOMCTBAMHU.

KBanTOBbBIE siBJICHUSI
Y4yeHUK HAYYUTCS:
® pacro3HaBaTh KBAHTOBHIC SIBICHUS U OOBSICHATH Ha OCHOBE MMEIOIIUXCS 3HAHUN OCHOBHBIE
CBOMCTBA WJIHM YCJIOBHUsS NIPOTEKAaHUS OTUX SBJICHWHM: €CTECTBEHHAasd M HCKYCCTBCHHAs
pPalMOaKTUBHOCTb, O-, - W Y-U3Iy4EeHHUs, BOSHUKHOBEHME JIMHEHUYATOro CIEKTpa H3IydeHHUs
aToMa;
® OIUCHIBATh W3YYEHHbIC KBAHTOBBIEC SIBIECHUS, UCIOJb3Ys (PU3UUYECKHE BEIUYMHBI: MAaCCOBOE
YHCII0, 3apsII0BOE YMCIIO, NEPUOJ MOJypacnaaa, SHeprus (pPOTOHOB; MPU OMHCAHUU MPABUIBHO
TPAaKTOBaTh (PU3UYECKUH CMBICI MCIIOJB3YEMbIX BEJIMYMH, UX OOO3HAYEHUS U EAMHHUIIBI
U3MEpEHUs; HaXOAUTh (POPMYJbl, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIUYUHY C IPYTHMMH
BEJIMYMHAMU, BBIYUCIISITH 3HaUEHUE (PU3MUECKON BEITUYHHBI;
® aHAJIM3UPOBATH KBAHTOBBIC SBIICHHS, UCIONB3Ys (PU3NUECKHE 3aKOHBI M IMOCTYJAThI: 3aKOH
COXpaHEHMsI DSHEpPruu, 3aKOH COXPaHEHMs DJJIEKTPUUYECKOTO 3apsiia, 3aKOH COXPaHEHUs
MacCOBOI'0 4YHCJIA, 3aKOHOMEPHOCTH M3JIY4Y€HMs] M IIOIVIOIIEHHsS CBETa aTOMOM, IIPU 3TOM
pa3inuyaTh CIOBECHYIO (POPMYITHPOBKY 3aKOHA U €T0 MATEMAaTHYECKOE BBIPAKCHNUE;
® Dpa3IMyaThb OCHOBHBIE NIPU3HAKH IIJIAHETAPHOW MOJENN aTOMa, HYKJIOHHON MOJEIN aTOMHOTO
Anpa,
® [PUBOJUTH [PUMEPHl NPOSBICHUS B NPUPOJE M IMPAKTUYECKOTO HCIIOJIb30BAHUS
PaAMOAKTUBHOCTH, JIEPHBIX U TEPMOSAEPHBIX PEAKIMM, CIEKTPAIbHOTO aHAIN3a.
e (u3MUECKUX BEIMUYUH: paboTa BBIX0/1a, KpacHas rpaHuua GoTodpdexTa, 3Heprusi HOHU3ALNH;
® Da3bICHITH OCHOBHBIE IOJIOKEHUSI BOJHOBOW TEOPHM CBETa, KBAaHTOBOM rumnoresbl [lnaHka,
TEOpUU aTOMa BOJIOPOAA;
e (dopmynupoBaTh 3akoHBI TersioBoro m3nydeHus: Buna u Credana—DbonbiiMana, 3aKoHBI
doroaddekra, cooTHomeHN HeompeaeneHHocTel I'elizenbepra, noctynarel bopa;
® OIICHMBATh JJIMHY BOJHBI J€ bpoilnis, COOTBETCTBYIOIIYIO JIBUJKEHHIO DJIEKTPOHA,
KMHETUYECKYI0 AHEPrUI0 3JEKTpoHa Npu (GoTodddexTe, MIMHY BOJHBI CBETA, UCITYCKAEMOTO
aTOMOM BOJIOPOJIA;
e ONUCHIBATh NPUHIMIHAIBHYIO cXeMy onbiTa Pesepdopna, mpemiokuBIIEro IIaHETAPHYIO
MOJIeIb aTOMa;
e O0BACHATH NPUHLUI ICHCTBUS Ja3epa;
® CpaBHMBAaTh M3JIy4YEHHME Jla3epa C H3JIyYEHUEM JPYTHX HCTOYHUKOB CBETa. JaBaTh
ONpEACIEHUsI TOHATHI: NPOTOHHO-HEUTPOHHAsT MOJENb SApa, W30TOMNBI, PATUOAKTUBHOCTB,
anbQa- u OeTta-pacnajl, raMMa-u3Iy4eHHe, UCKYCCTBEHHAsl PaJlOaKTUBHOCTh, LIEMHAS peakuus
JIeNIeHUsl, SACPHBIA PEakTop, TEPMOSICPHBIA CUHTE3; (PU3MUECKUX BEIMUYHMH: Y/AEIbHAs YHEPIrus
CBSI3M, MEpUOJ MOJypacnajia, akTUBHOCTh PaJIMOAKTUBHOTO BEILIECTBA, YHEPreTUUECKUN BBIXOJ
SAEpHON peakiuH, KOdXPQPHUIMEHT pPa3MHOKEHHUS HEHUTPOHOB, KpUTHUYECKash Macca, 032
MOTJIOIIEHHOTO U3Ty4eHUsI, KOA()PHUITMEHT KauyecTBa;
® O0BACHATH NPUHLIUI ICHCTBUS SJEPHOTO PEAKTOPA;
e 00BACHATH CIIOCOOBI 0OecreueHust 0€30MacCHOCTH SIIEPHBIX peakTopoB U ADC;
® TIPOrHO3MPOBATh KOHTPOJIUPYEMBIN €CTECTBEHHBIN pagualliOHHBIN
e (doH, a TaKXKe pallOHaIbHOE MPUPOJIONOIL30BAaHUE IPU BHEAPEHUH YIPABISIEMOTrO
tepmosiaepHoro cunresa (YTC).
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e JaBaTh OIpEACTCHUS TMOHITHH: DJIEMEHTapHble YacTHIbl, (yHJAaMeHTaJdbHbIE YaCTHIIbI,
AQHTUYACTUIA, AHHUTWIALWA, JENTOHHBIA 3apsij, MEPeHOCUMK B3aUMOJACWUCTBUSA, OapHOHHBIN
3apsif, apOHBI, JICMTOHBI, ME30HBI, OAPUOHBI, TUTICPOHBI, KBAPKHU, TTTIOOHBL;

e KJIacCU(PHUIMPOBATH dIIEMEHTAPHBIE YACTUILIBI, TOAPA3IEIssA UX Ha JISNTOHBI U aJPOHBI;

e (dopmynupoBath npuHIu [laynu, 3akoHEl cCOXpaHEHUsI IENTOHHOTO U OapUOHHOTO 3apsIOB;
® ONUCHIBaTh CTPYKTYPY aJPOHOB, IIBET M apOMAaT KBApKOB; MPUBOJAUTH IPUMEPHI ME30HOB,
TUIIEPOHOB, TJIFOOHOB.

Y4eHHK MOJYy4YUT BO3MOKHOCTh HAYYUTHCH:

® WCIOJBL30BaTh MOJYYCHHBIC 3HAHUS B TIOBCETHEBHOM KU3HU MPH OOpAIEHUU C IPUOOpaMHU H
TEXHUYECKUMH YCTPONCTBAMHU (CUETYMK MOHUBUPYIOUIUX YaCTHI], JO3UMETP), AJII COXPAHECHHS
3JI0POBBS U COOJIIO/IEHUS HOPM 3KOJIOTHUYECKOTO MOBEACHUSI B OKpY Kaloleil cpee;

® COOTHOCHUTH DHEPIHIO CBSI3M ATOMHBIX sJIEp € A€PEKTOM MaCCHI,

® [IPUBOJUTH MPUMEPHI BIUSAHUS PAJIUOAKTUBHBIX M3JIYYCHHUI HA KUBBIE OPraHU3MbI; IOHUMATh
MPUHIUI ACHCTBUSA JO3UMETpa U Pa3jinyaTh YCIOBHS €ro UCIOJIb30BAHUS;

® [IOHMMATh SKOJOTMYECKHE MpOOJIeMbl, BO3HUKAIOIIUE TPU HCIOJIB30BAHUUA ATOMHBIX
ANEKTPOCTAHIIMMA, U YTH PELISHHs] 3TUX MPOOJIeM, EPCIIEKTUBBI UCIIOJIb30BAHUS YIIPABIIEMOTO
TEPMOSIEPHOTO CUHTE3A.

BbINYCKHUK HA YIJy0JIeHHOM YPOBHE HAYYHMTCS:

— OOBSICHATH M aHAIM3UPOBATH POJIb M MECTO (pU3MKK B (POPMUPOBAHUU COBPEMEHHOW HAy4YHOM
KapTUHBl MHpa, B PAa3BUTUH COBPEMEHHOH TEXHUKM W TEXHOJIOTHH, B MPAaKTUYECKOH
JeATEIILHOCTH JIIOJICH;

— XapaKTepPHU30BaTh B3aUMOCBSI3b MEXIY (DU3HUKOI U APYTUMH €CTECTBEHHBIMU HayKaMH;

— XapaKTepHU30BaTh CHUCTEMHYIO CBSI3b MEX/Y OCHOBOIOJATAIOUIMMHU HAYYHBIMU TOHSATHSIMU:
IPOCTPAHCTBO, BpeMsi, MaTepHsi (BEIIECTBO, T0JIE), IBUKCHNE, CUJIA, YHEPTHUS;

— TIOHUMAaTh U OOBSICHATH UEIOCTHOCTh (U3MYECKOM TEOpUH, pa3InyaTh TPAHUIBI €€
IPUMEHUMOCTH U MECTO B PSIIy APYTUX (PU3HUECKUX TEOPHIA;

— BJIaJETh NMPHEMaMH IOCTPOCHHS TEOPETUYECKUX JIOKA3aTeNbCTB, a TAK)KE MPOTHO3UPOBAHUS
0coOeHHOCTEeH MpoTeKaHWsl (PU3MUYECKUX SIBJICHWH M TPOIECCOB HAa OCHOBE TIOJYYEHHBIX
TEOPETUYECKHUX BBIBOJIOB M JIOKA3aTEIbCTB;

—  CaMOCTOSITEIbHO KOHCTPYHPOBAaTh OKCIIEPHUMEHTAJIFHBIE YCTAHOBKH JUISI  MPOBEPKH
BBIJIBUHYTBIX TUIIOTE3, PACCUUTHIBATh A0COIIOTHYIO U OTHOCUTENIBHYIO ITOTPEIIHOCTH;

— CaMOCTOSITEIIPHO TUIAHMPOBATH U MPOBOJANUTE (PH3UIECKUE IKCIIEPUMEHTHI;

— pemarh NPaKTUKO-OPUEHTHPOBAHHBIE KAaYECTBEHHBbIE M pAacUETHbIE (PU3MUECKHE 3ahayd C
OTIOpPOi KaK Ha W3BECTHBIC (PU3MUYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENH, TaK U HA TEKCTHI C
U30BITOYHON MH(OpMAIHEH;

— OOBSCHATH TPAaHUIBI TPUMEHEHUS W3YUYEHHBIX (U3UYECKUX MOJeNell Tpu peleHuH
(bU3NUECKUX U MEXIIPEIMETHBIX 3a/1a4;

— BBIIBUTATh THIIOTE3Bl HA OCHOBE 3HAHUSI OCHOBOTIOJIATAOIINX (DPU3MYECKIX 3aKOHOMEPHOCTEH
Y 3aKOHOB;

— XapaKTepu30BaTh III00ATBHBIC MTPOOIEMBI, CTOSIINE MEPe YeTOBEYECTBOM: SHEPreTHUECKHE,
CBIPbEBBIE, HIKOJIOTUYECKUE, U POJIb (PU3UKU B PELICHUHU 3TUX MPOOIIeM;

— OOBSCHATH TPHUHIUMBI pabOTBl M XapaKTePUCTUKUA W3YYCHHBIX MAIIUH, TPUOOPOB W
TEXHUYECKUX YCTPOUCTB;

— OOBSICHATH YCIOBUSI MPUMEHEHHs (DPU3MUYECKMX MOJeNed Mpu penieHnd (U3NYEeCKHUX 3a/ad,
HaXOJUTh aJIeKBaTHYIO MPEIJI0KEHHON 3aaue pU3HUECcKyt0 MOJIeNb, pa3penarb npodiaeMy Kak
Ha OCHOBE MMEIOIINXCS 3HAHHUM, TaK U TPH TIOMOIIH METOJIOB OIICHKH.

BbINyCKHUK HA YIJy0JeHHOM YPOBHE MOJY4YUT BO3MOKHOCTH HAYUYHUThHCS:

— TMPOBEPSITH IKCIIEPHUMEHTAIFHBIMU CPEIICTBAMH BBIIBUHYTHIE THIIOTE3BI, (GOPMYyITUpYs IENb
UCCIIIOBaHMsI, Ha OCHOBE 3HAHUS OCHOBONOJAraroIuxX (PU3NYEeCKUX 3aKOHOMEpHOCTEH U
3aKOHOB;
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— ONKCHIBAaTh M AaHAJIM3MPOBATH IIOJIYYEHHYIO B pe3yJbTaTe IPOBEACHHBIX (U3NUYECKUX
HKCIIEPUMEHTOB UH(OPMAIIHIO, OTIPEACTATH €€ I0CTOBEPHOCTH;

— TOHUMAaTh U OOBACHATH CHUCTEMHYIO CBSI3b MEXAY OCHOBOIOJAraroIllMMU Hay4YHbIMU
HNOHSTHUSIMU: IPOCTPAHCTBO, BPEMsI, MaTepus (BELIECTBO, MOJIE), ABMXKEHUE, CHIIA, SHEPTHS;

— pelaTrh 3KCIEPUMEHTAIbHBIC, KAYECTBEHHBIC M KOJMYECTBCHHbBIE 3aJa4yd OJIMMIIMAJHOTO
YPOBHSI CJIOXKHOCTH, HCHOJB3yd (PU3MUECKUE 3aKOHBI, a TaKXKE YpaBHEHHs, CBS3BIBAIOIINE
(bu3nyeckre BeIMYHHBI,

— aHaIM3MPOBATH TPAHUIBI TPUMEHUMOCTH (PU3MUECKUX 3aKOHOB, IMOHMMATh BCEOOIIHIt
xapakrep (QyHIaMEHTaJIbHBIX 3aKOHOB U OTPAHUYEHHOCTh UCIOJIb30BaHUS YACTHBIX 3aKOHOB;

— (hopMyIHPOBATH U peIIaTh HOBBIE 3a/1a4M, BO3HUKAIOIINE B X0/€ Y4eOHO- HCCIIE0BATEIILCKOM
Y IIPOEKTHOU JEATEIIBHOCTH;

— YCOBEpILICHCTBOBATh MPUOOPHI U METOJbI MCCIIEOBAHUS B COOTBETCTBUHU C IOCTABICHHOM
3aJa4eli; — UCIO0JIb30BaTh METOAbI MATEMATHYECKOTO MOJIEIIMPOBAHUS, B TOM YHCIIE IPOCTEUIINE
CTaTUCTHYECKUE METOJIbI JJIsi 00OpaOOTKH pe3yabTaToOB SKCIIEPHUMEHTA.

OueHka 0TBETOB 00y4a0IIUXCS

Ounenka «5» craBUTCSI B TOM Cllydae, eciM OOyYaroIIMHCS TIOKa3bIBaeT BEPHOE
HOHUMaHHe (PU3NYECKOM CYIIHOCTH pacCMaTpUBAEMbIX SIBJICHUN M 3aKOHOMEPHOCTEH, 3aKOHOB U
TEOPHiA, a TaK K€ MPABWIBHOE OmpeaeieHne (PU3MYECKHX BEIMYHMH, WX C€IUHHII U CIIOCOOOB
U3MEPEHUs: TNPABWIBHO BBIMOJHAET YEPTEeXKH, CXeMbl U TIpadUKd; CTPOUT OTBET IO
COOCTBEHHOMY ILJIaHYy, CONPOBOKIAET paccka3 COOCTBEHHBIMU IPUMEpPAMH, YMEET MPUMEHSTh
3HAaHUS B HOBOW CUTyalluy IIPU BBIIIOJHEHUM NPAKTHUYECKUX 3aJaHUI; MOKET YCTaHOBUTH CBS3b
MEX/y U3y4aeMbIM M paHee U3YUYeHHBIM MaTepHajIoM 10 Kypcy (pH3HKH, a TaKKe C MaTepHUaoM,
YCBOEHHBIM IIPU U3YYEHUHU APYTUX NPEIMETOB.

Onenka «4» CTaBUTCS, €CJIM OTBET YUYEHUKA YAOBJIETBOPSAET OCHOBHBIM TPeOOBaHUAM Ha
OLIEHKY 5, HO JJaH 0e3 UCIOJIb30BaHUs COOCTBEHHOIO IJIaHa, HOBBIX IIPUMEPOB, 0€3 NPUMEHEHUS
3HaHUW B HOBOW cHUTyallMH, 6€3 HCIOIb30BaHUs CBS3€H C paHee M3YyUYEHHbIM MaTepuaioM U
MaTEpUaIOM, YCBOCHHBIM IIpPU HM3YyYEHUHM Jp. NPEIMETOB: €CIM YyYalllMWCA AOIYCTUI OJIHY
omMOKy WM He Ooyee IBYX HEHOYETOB M MOXKET WX HUCIPABUTh CAMOCTOSTENFHO WM C
HEOOJIBIION TOMOIIBIO YUUTEIS.

Onenka «3» craBurcs, eciu OOy4aroUIWiics MpaBUIBHO NOHMMAET (PU3HUYECKYIO
CYIIHOCTb pacCMaTpUBAaEMBbIX SBJICHUN U 3aKOHOMEPHOCTEW, HO B OTBETE MMEIOTCS OTIEIIbHBIE
po0Oesibl B YCBOGHUH BOIPOCOB Kypca (PU3UKH, HE MPENSITCTBYIOLIUE albHEHIIEMy YCBOCHUIO
BOIIPOCOB IIPOIPaMMHOI0 MaTepHaja: yMEET NPUMEHATH IOJyYEHHBIE 3HAHUS INPU PELIECHUU
IPOCTHIX 3a7ad C KCIIOJIb30BAaHMEM T'OTOBBIX (POPMYJ, HO 3aTPyAHSETCA NMpPH PEIIeHUHU 3ajad,
TpeOyrommx mpeodpazoBaHusi HEKOTOPHIX (HOPMYI, JOMYCTUI He Ooliee OAHON TpyOoil OmuOKH
U JIBYX HEJ0UETOB, HE OoJiee 0JIHOM TpyOOl U OTHOU HEerpyOoit ommoKu, He 6omee 2-3 HerpyObIxX
OLIMOO0K, OAHOI HerpyOoi oMOKH U TPEX HEIOUETOB; JOMYCTHI 4-5 HEOUETOB.

Onenka «2» cTaBUTCS, €clid OO0ydYarolIMiics HE OBJIAJIel OCHOBHBIMU 3HAHUSIMH U
YMEHUSIMH B COOTBETCTBMM C TpPEOOBaHMSMM INPOrpaMMbl U JIOMYCTHUI OOJblIe OMHUOOK U
HEIOYETOB YEM HEOOXOIUMO IUIS OLIEHKH (3.

OneHka KOHTPOJIBHBIX PadoT

Ouenka «5» craBuTCs 32 paboOTy, BBIITOJHEHHYIO TOJHOCTHIO 0€3 OIIMOOK M HEA0UYETOB.

Ounenka «4» craBuTcs 3a paboTy, BHIIIOJHEHHYIO MOJHOCTHIO, HO IIPU HAJIMYUM B HEHl HE
Oonee ogHOM TPyOOii U OTHOM HETPYOOI OMIMOKU M OJHOTO HEJ04YETa, He Oosee TPEX HEeAOUYETOB.

Ounenka «3» cTaBUTCA, €CJIM YYEHUK MPABUIBHO BHITIOJHWI HEe MeHee 2/3 Bceil paboThl
WIN JIONyCTUJ He Oosiee oAHOM rpyOoi ommMOKM M JIByX HEAOYETOB, HEe Oosiee OIHOM TpyOoit
OomMOKH W OJHON HErpy0oil ommOKu, He Oojee TpexX HErpyobIX OIIMOOK, OJTHON HEerpyoou
OIMOKM U TPeX HEJOYETOB, MPH HaMUuuu 4 - 5 HEJOYETOB.

Ounenka «2» CTaBUTCS, €CJIM YUCIIO OMIMOOK U HETOUETOB MPEBBICHIIO HOPMY JIsl OLIEHKU
3 WM IPaBUIJIBHO BBITIOJIHEHO MeHee 2/3 Bceil paboThI.

Ounenka 1a00paTopHbIX padoT
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Ouenka «5» CTaBUTCS, €ClTU OOYYAIONIIMICS BBIMOJHSAET pabOTy B IOJHOM OOBEME C
COONIOZICHHEM HEOOXOAMMOHN TOCTIEOBATEIPHOCTH TPOBEACHHS OIBITOB U H3MEpPEHUM;
CaMOCTOSITENIbHO W PAalMOHAJIBHO MOHTHPYET HEOOX0IuMoe OOOpYIOBaHUE, BCE OIBITHI
MPOBOJAMT B YCIOBHUSAX M PEKUMaX, 00CCIICUNBAIONIUX TOTYYCHHE MPABUIBHBIX PE3yJIbTATOB U
BBIBOJIOB; COONIOAaeT TpeOOBaHWs MpaBWJI OE30MACHOCTH TPy/Aa; B OTYETEC NPABWIBHO U
AKKypaTHO BBITIOJHSET BCE 3alWCH, TAONWIbI, PUCYHKH, YEPTEKU, TpadUKH, BBHIYHCICHUS;
NPaBUJIHHO BBIMOIHSIECT aHATU3 TIOTPEITHOCTEH.

OueHka «4» CTaBUTCS, €CJIH BBITIOIHEHBI TPEOOBAHUS K OIICHKE «5», HO OBLIO TOMYIICHO
JIBa - TPU HEJ0UeTa, He Oosiee OJJHOW HerpyOoil OIIMOKU 1 OJTHOTO HET0YETA.

Ounenka «3» cTaBUTCS, €ClU padOTa BHIMOJIHEHA HE TIOJHOCTHIO, HO 00beM
BBIITOJIHEHHON YacTH TAaKOB, MTO3BOJISIET MOJIYYHTh TMPABWIBHBIC PE3YJIbTAThl U BBHIBOJBI: €CIIH B
X0/J1¢ TIPOBEICHHSI ONBITA U U3MEPECHUI OBLITN TOMYIIICHBI OITUOKH.

Onenka «2» cTaBUTCS, e€cCiM paboTa BBHINOJIHEHA HE TOJNHOCTBIO W 00beM
BBITIOJTHEHHONW YacTH paboOThl HE MO3BOJSET CHACNaTh MPABUIBHBIX BBIBOJOB: €CIIM OIIBITHI,
U3MEPEHUSs1, BBIYUCIICHUS, HAOIIOICHHUS TPON3BOIMIIACH HETIPABHIIBHO.

Bo ecex cnyuasx oyenmka crudcaemcs, eciu y4eHUK He coOn00al mpebos8anus npasu
bezonacrocmu mpyoa.

Ilepeuens owuobok:
2pyovle oumudKuy

1. Hesnanue omnpeneneHuii OCHOBHBIX TOHSTHH, 3aKOHOB, IIPaBHIL,
MOJIOKEHUH Teopuu, (HOpMyII, OOINETPHHSITHIX CHMBOJIOB, 00O3HAYCHUS (U3HUECKUX
BEJIMYMH, €IUHUILY U3MEPEHUSI.

2. Heymenue BbIICNATh B OTBETE IIaBHOE.

3. Heymenue mnpuMeHsTh 3HaHMUS JUIsl pEIICHUS 3a7a4 U OOBSICHEHHS
(U3HYECKUX SIBIICHUH; HEMPaBWIBHO C(OPMYIMPOBAHHBIC BOMPOCHI, 3aJaHUS WIN
HEBEpHbIE OOBICHEHMsI XOJla HUX peIleHUs, He3HAHWEe MPUEMOB pelIeHUs 3ajad,
AQHAJIOTUYHBIX pPAHEE PEIICHHBIM B KJACCE; OMIMOKH, IMOKa3bIBAIOIIUE HEMPABHIIBHOE
MOHUMAaHUE yCIIOBUA 33141 UM HENPaBUIbHOE UCTOJIKOBAHUE PEIICHHUS.

4, Heymenue untaTth 1 CTpOUTH Tpa@UKU U TPUHITUTTHATBHBIE CXEMBbI

5. Heymenune mnoarotoBut K paboTe YCTaHOBKY WU JabopaTopHoe
00opyI0BaHKe, TPOBECTH OMBIT, HEOOXOAUMBIE PACUEThI HJIU UCTIOIB30BaTh MOJYYCHHbBIE
JTAHHBIE J1J151 BBIBOJIOB.

6. HebOpexHoe oTHomeHMe K  JabopaTOpHOMY  OOOpYHOBaHUIO U
U3MEPUTENBHBIM IPUOOpaM.

7. Heymenwue onpenenuts NoKa3aHUs U3MEPUTEILHOTO IPUOOPA.

8. Hapymenne tpeGoBanmii mpaBuil 0€30MacHOro TpyJda HpPU BHIIOJIHEHUH
IKCTIEPUMEHTA.

Hezpyodvle ouudKY

1. Herounoctn (QopMynupoBOK, OINpeneneHuii, 3aKOHOB, TEOPHH, BBI3BAHHBIX
HEMOJIHOTOM OTBETa OCHOBHBIX IPHU3HAKOB ONpeAensieMoro noHstus. OmuOKH, BbI3BaHHBIE
HECOOJII0ICHUEM YCIIOBUI MPOBEICHUS ONbITA HJIM U3MEPEHU.

2. OmubKku B yCIOBHBIX 0003HAUEHUSIX HA MPUHIUIHAIBHBIX CXEMaX, HETOYHOCTH
yepTrexel, rpaduKoB, CXeM.

3. [Iponyck HaM HETOYHOE HaNKMCAaHWE HAUMEHOBAaHMN eIUHHIl (U3UUIECKUX
BEJIMYMH.

4. HepanmonanbHbIi BEIOOp X0/1a PELIeHNUS.

Hedouembl

1. HepauvonanbHble 3amvcu TpU  BBIUMCIICHUSAX, HEPALMOHAIBHBIE ITPHEMBI

BBIUMCJIEHUH, TPeoOpa3oBaHui U pelIeHus 3a/1ad.
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2. Apudmerndeckue OMMUOKA B BBIYHMCICHUSX, €CIHW JTH OMIMOKH Tpydo

HCKaKaroT pCaJIbHOCTDb IMOJTYYCHHOI'O pE3yJibTarTa.

HE

3. OTtaenpHbIE MOTPEIIHOCTH B (POPMYIHPOBKE BOIPOCA UK OTBETA.
4, He0OpexHoe BBITIOTHEHUE 3aITUCEH, YePTEKEH, CXeM, TpadUKOB.
5. Opdorpadudeckue 1 MyHKTyallMOHHBIE OIIUOKH

Pa3nen 3.

TemaTH4ueckoe IJIAHUPOBAHUE

10 xaace
Ne HaumenoBanue Kosmmuectso | LIOP
n/n pasjiesa JacoB
1 Beeaenue. OCHOBHBIC 0COOCHHOCTH 2 Enunas xosekuus unpposbix
(bu3MUECKOro MeToia UCCIIeI0BaHuUs 00pa3oBaTeIbHBIX pecypcos
2 MexaHnYecKie SBICHNs 66 http://school-collection.edu.ru/
3 MosexyspHas hH3mKa. a4 DIEeKTPOHHOE NPUIIOKEHUE K
yuebHuKy «Pus3uka» 10-11
Tepmonunamuka knace, .5 Mskuiues u ap.
4 OCHOBBI 3JIEKTPOAMHAMUKH 42 «Bcs DUBUKA»
5 [ToBTOpeHue 16 http://www.all-fizika.com/
Wtoro 170 Pemry EI'D, cnam
' Ahttp://phys.reshuege.ru/
11 kracc http://phys.sdamgia.ru/
1 OCHOBBI JIEKTPOAMHAMUKH 20 InternetUrok.ru
2 KoneOanust 1 BOJIHBI 44 http://interneturok.ru/ru
3 Ornrtuka 53 «DuzmKa 118 aGUTypHEHTa»
4 KBanToBas (u3nka 21 http://www.abitura.com/#1
5 3HaueHue QU3MKH U1t 00bACHEHUS MUpa U | 2 Penepasbibiit LCHTP
HHPOPMALMOHHO-
Pa3BUTHS TPOU3BOIUTENBHBIX CHII 0Bpa3OBATETHHBIX PECYDCOB
obuecTsa http://fcior.edu.ru/catalog.page
6 CtpoeHue u 3BoJIoIus BeeneHHoi 15 «Poccuiickuii
7 O06o0mIaroIIee MOBTOPEHUE 15 00111e00pa30BaTEIBHBIN
Hroro 170 foprany
http://experiment.edu.ru/
YueOHble BUACO(PUIBMBI
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