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1. IlosicHUTeIbHAS 3aIIUCKA.

Pabouast mporpamma mo mnpeamery «®Pusnka» pa3paboTaHa Kak HOPMAaTHBHO-
IpaBOBOM JOKYMEHT /I oOpraHusanud ydyeOHoro mpomecca B 11 «A» kiacce
oOpazoBarenbHOTO yupexaeHus «HemaHnckoe crnennanbHoe Y4ueOHO-BOCIIHTATEIbHOE
yupexaeHue 3akpbeiToro tunay. Coaep:karenbHblil cTaTyc nmporpaMmbl — 06a3zoBas. OHa
onpeensieT MUHUMAJIbHBIA 00beM CoJepKaHus Kypca Mo (U3MKe COTJIaCHO y4eOHOMY
TU1aHy 00pa30BaTEIbHOTO YUPEKACHHUS.

Pabouas nporpamma paccuntana Ha 68 yacoB B rox (2 4aca B HEJIEINIO).

Hannast pabouasi mporpamMma paspaboTaHa B COOTBETCTBUU CO CIEAYIOIIUMHU
HOPMAaTHBHO-TIPABOBBIMU JOKYMEHTAMMU:

o DenepanbHblil 3akoH 0T 29 nexabps 2012 roma Ne 273-d3 «O6 obpa3zoBaHUU
B Poccuiickont @enepauum».

o Mdenepanpubiii 3akoH OoT 31.07.2020 Ne 304-®d3 «O BHeCEHUM HW3MEHCHUU
B DenepanbHblii 3akoH «O0 oOpazoBanuu B Poccuiickoit denepanuu» Mo Bompocam
BOCIUTAHUS 00y4arOIIUXCS».

e [lpuka3 MunucrepctBa oOpa3zoBaHusi W Hayku Poccuiickoii ®enepaunu
oT 4 okta0ps 2010 roma Ne 986, 3apeructpupoBanHblii MuHtoctom Poccun 3 ¢eBpans
2011 roma Ne 19682 «O6 yTBepxkacHUMN PenepaabHbIX TpeOOBaHUN K 00pa30BaTEIbHBIM
YUPEXKIACHUSIM B YacTM MHUHUMAJIbHOM  OCHAaNIEHHOCTHM y4dyeOHOro Impolecca
1 000py/IOBaHUS YUEOHBIX TOMEILIEHUI.

o [Ipukaz MunoOpunayku PO ot 28.12.2010 Ne2106 «OO6 yTBepkaeHUH
(benepanbHbIX TpeOOBaHUI K 00pa30BaTEIbHBIM YUPEIKICHUSM B YACTH OXPAHBI 37I0POBBS
00y4JaronIuxcs, BOCIIUTAHHUKOBY.

e Ilpuka3 Muno6pnayku Poccuu ot 17 mas 2012 . Ne 413 «O6 yTBepkaeHUH
(dbenepaabHOrO TOCYIapCTBEHHOTO 00pa3oBaTENIbHOTO CTaHJapTa CpEeaHEro oOIIero
o0OpazoBaHus» (C MOCIEAYIOIMMMHU U3MEHEHUSIMU ).

e [locTaHoBnEHNE TIABHOTO rOCYAapCTBEHHOTO Bpada Poccuiickon denepanuu OoT
28.09.2020 1. No 28 «OO6 yrBepxaeHun canuTapubix mpaBun CII 2.4.3648-20
«CaHUTapHO-3MUAEMHOIOTHYECKEe TpeOOBaHUS K OpraHu3alusM BOCHUTAHUS U
oOy4yeHHs, OTIbIXa W O3JIOPOBJICHUS JETe U MOJOACKU», 3apPETUCTPUPOBAHHOIO
MununctepctBoM rocturii PO ot 18.12.2020 Ne61573.

e [lpumepHass ocHoBHasi oOpa3zoBaTelibHas TNPOrpaMma CpEAHEro OOUIero
obOpazoBanusi, omoOpeHHas DenepanbHbIM Yy4eOHO-METOIUYECKUM OOBEAMHEHUEM 10
obmmemy o6pazoBanuto. [Iporokoin 3aceqanus ot 28 urons 2016 . Ne 2/16-3.

e VYcraB Hemanckoro CYBY.

dusuka, Kak Hayka 0 HanOosee oOIUX 3aKOHAX MPUPOJIbI, BHICTYTAsl B KAUECTBE
y4eOHOro mnpeaMera B IIKOJIE€, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY 3HaHUU 00
okpyxatoreM wupe. I[lIkonbHBIA Kypc GU3UKHM — CUCTEMOOOPA3YIOMMN IS
€CTECTBEHHO-HAYYHbIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (DU3NYECKHE 3aKOHBI JIEKAT B
OCHOBE COJIEpPKaHUsI XUMHH, OMOJIOTHH, (U3UYECKOU reorpauu U aCTpPOHOMUMU.

B cucreme ecTecTBeHHO-HaAy4yHOro oOpa3zoBaHus (uU3MKa Kak Yy4eOHbIH
NpelMET 3aHMMaeT Ba)KHOE MeCTO B (POPMUPOBAHUU HAYYHOTO MHUPOBO33PEHUS U
O3HAKOMJICHUsI OO0ydYarouuxcsi ¢ METOJaMH HAy4YHOTO MO3HAHUS OKPYKAIOIIEeTo
MHUpa, a TaKke ¢ PU3NUYeCKMMHU OCHOBAMHU COBPEMEHHOTO MPOU3BOJICTBA U OBITOBOTO



TEXHUYECKOTO OKPYKEHUS 4YeJI0BEKa, B (OPMHPOBAHUU COOCTBEHHOU MO3UIMHU IO
OTHOIIECHUIO K pU3ndeckoi nHOopMalum, MOJy4eHHON U3 pa3HbIX UCTOUHUKOB.

N3ydyenne ¢u3uku Ha 0a30BOM YpOBHE OPUEHTHUPOBAHO Ha oOecredeHue
001e006pa3oBaTeIbHON U OOLIEKYJIBTYPHON MOATOTOBKU BBHITYCKHUKOB. Conepixa-
HUe 0a30BOro Kypca IMO3BOJISIET MCIOJIb30BaTh 3HAHUSA O (PU3UUECKUX O0BEKTaX U
npoleccax I obecrieueHus 0€30MacHOCTH MpU OOpallleHuu ¢ npudopaMu U TeX-
HUYECKUMH YCTPOWCTBAMHU; JJIsi COXPAHEHHUsS 3J0pPOBbS U COOJIOJNICHUS HOPM
AKOJIOTUYECKOr0 MOBEJICHUS B OKpPYXKaIUIEeH cpejie; AJsl NPUHSATUS PEIICHUN B MO-
BCEJTHCBHOUW Xu3HHU. B Kypce ¢u3ukm OTpak€H BKIAJ COBETCKUX M POCCHUCKUX
yUY€HBIX B Pa3BUTHEC HAYKH.

W3yuenue (Qu3uku B cpeHEl IIKoje Ha 0a30BOM ypOBHE HAIpaBJICHO Ha
JOCTH)KEHHE CIENYIOUIUX LIEIEeH:

dbopMmupoBaHue y OOyYaromMUXCs YMEHHUS BUJETh W TOHUMAaTh II€HHOCTH
00pa3oBaHus, 3HAYMMOCTh (PU3UUECKOTO 3HAHMS JJIS KaXKJOTO 4YeJOBEKa; YMEHHUH
pa3nuuath (HakThl U OLIEHKHU, CPAaBHUBATH OI[CHOYHBIE BBIBOJIbI, BUJETh UX CBS3b C
KPUTEPUSIMH OLEHOK U CBSI3b KPUTEPUEB C OMNPEACICHHON CHUCTEMOW II€HHOCTEW,
dbopmynupoBaTh M OOOCHOBBIBATH COOCTBEHHYIO MO3UIINIO; (OPMHUPOBAHUE Y
00ydJaromuxcs IMEJOCTHOTO MPEJCTABICHUS O MHUpPE M PO (U3UKU B CO3JIAHUHU
COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHUHBI MUPA; YMEHUS OOBSICHATH OOBEKTHI U
MPOLECCHl  OKPYXKAaroIIe  JECUCTBUTEIBHOCTH - HOPUPOIAHOM, COLHUAJBHOW,
KyJIbTYpHOU, TEXHUYECKON Cpeabl, HUCHOJb3Yys I 3TOro (u3nvyecKue 3HaAHUS;
npuoOpeTeHre OoOyYalUIUMHUCS ONbITa Pa3zHOOOpa3HOW JESITEIbHOCTU, OIbITa
MO3HAHMUSI M CAMOIO3HAHMSA; KJIIOYEBBIX HABBIKOB (KJIIHOUEBBIX KOMIIETEHTHOCTEH),
MMEIOIINX YHUBEPCAIBHOE 3HAYEHUE JIJISl PA3JIMYHBIX BUJAOB J€SITEIbHOCTH, HABBIKOB
peuieHuss TpoOJieM, TPUHATUS pElUICHUM, TOHWCKa, aHaau3a U 00paboTKH
nHdopMaIui, KOMMYHUKATUBHBIX HaBBIKOB, HAaBBIKOB H3MEPEHUU, HABBIKOB CO-
TpyaHU4YecTBa, J(PGEKTUBHOTO W  OE30MACHOTO HCIIOJB30BAHHUS  Pa3TUUYHBIX
TEXHUUYECKUX YCTPOUCTB;

OBJIaJICHUE CHUCTEMOW HAy4YHBIX 3HAHUH O (U3MYECKUX CBOKCTBAX
OKpYy’)XamIiero Mupa, 00 OCHOBHBIX (U3HMUECKHUX 3aKOHaX M O CrIocodax wux
HCIIOJIb30BAHUS B MPAKTUUYECKOW )KU3HH.

JIns mocTWKEHHWs TOCTABJICHHBIX II€JIEH ydaluMmcs HEOOXOIUMO OBJAJETh
METOJIOM HAay4YHOTO MO3HAaHUS U METOJaMU UCCIEIOBAHUS SIBICHUN MPUPOJIBL,
3HAHUSIMHU O MEXaHUYECKUX, TETIJIOBBIX, AJICKTPOMAT HUTHBIX U KBAHTOBBIX SIBIICHUSX,
(GU3MUeCKUX BEJIWYMHAX, XapaKTEPU3YIOIIUX OTU SABJICHUI. Y  ydalluxcs
HE00X0aUMO c(HhOpMUPOBATH YMEHUS HAOIIOaTh GU3NUYECKUE SBJICHUS U TPOBOJAUTH
AKCIEPUMEHTAIBHBIC UCCIIEIOBAHUS C UCIIOJb30BAHUEM U3MEPUTEIbHBIX MPUOOPOB.

B npouecce wu3ydenuss (U3MKM JODKHBI  ObITh  CPOPMHUpOBaAHBI  Takue
oOllleHayYHbIe TTOHSATHUSI, KaK MPUPOTHOE SBJICHUE, SMIIUPUUECKHA YCTAaHOBJICHHBIA (PakT,
TUIIOTE3a, TEOPETUUECKUN BBIBOJ, PE3YJIbTAaT AKCIEPUMEHTAIHOW MPOBEPKHU, a TAKKE
MOHUMAaHUE IEHHOCTH HAYKU IS YJIOBJIETBOPEHHUS MOTpeOHOCTEH yenoBeka. B mporecce
oOyueHus pu3uku odecrieunBaeTcs (HOpMUPOBAHKE Y MIKOJILHUKOB €CTECTBEHHOHAYYHON
IPaMOTHOCTH, KPEaTUBHOTO  MBINUICHUS, TJI00albHBIX  KoMmmeTeHimmid. (Cxema
€CTECTBEHHOHAYYHOH  TPaMOTHOCTH,  KPEaTMBHOTO  MBINUICHHS,  [JIOOQIBHBIX
KOMITETCHIIMHA (MOTPEOHOCTh — IeJIb — CIOCO0 — Pe3ynbTaT) MO3BOJSIET HamOoJee



OPraHUYHO pelIaTh 3aJaydl YCTAHOBJICHUS CBA3€H MeEXIy o00pa3oBaTelIbHBIM U
KU3HEHHBIM TPOCTPAHCTBOM, OOpa30BaTENIbHBIMU PE3yJIbTaTaMU, MOJYYCHHBIMU MPH
U3YYEHUH  pPA3JIM4YHbIX  MPEIMETHhIX  oOyacteid, a  Takke  COOCTBEHHBIMHU
o0pa3oBaTeNbHBIMHU pE3yJbTaTaMu (3HAHUSIMU, YMEHUSMH, YHUBEPCATbHBIMU Y4EOHBIMU
JNEUCTBUAMM M T. J.) U OKA3HEHHbIMM 3amgadamu. Kpome Toro, cxema
€CTECTBEHHOHAYYHONM  TpaMOTHOCTH,  KPEaTHMBHOTO  MBIIUICHUS,  TJI0OATBbHBIX
KOMITETCHLIUNA TO3BOJIIET BBOAUTH B 0Opa30BaTENbHBIA MPOIECC CUTYyAIMH, AAIOIIHE
OTBIT TPUHATHS MPArMaTUYHBIX PENICHHH Ha OCHOBE COOCTBEHHBIX 00pa30BATEIIbHBIX
pEe3yNbTaTOB, HAUWHAs OT PEIICHHs] OBITOBBIX BOIPOCOB M 3aKAHUYMBAS PELICHUEM O
HaIpaBJICHUAX MPOJOJLKEHNS OOpa30BaHUs, MOCTPOEHUEM KapbEPHBIX W KU3HEHHBIX
wiaHoB. Takum o0pa3oM, mpeaMeTHbIe 33daun B Kypce ¢usuku B (opmare PISA
MO3BOJISIIOT (POPMUPOBATH Y OOYHYAIOIIMXCSI pecypc MPAaKTUYECKHMX YMEHUW M OIbITa,
HEOOXOJIMMBIX ISl pa3yMHOM OpraHu3allud COOCTBEHHOW >KU3HM, CO3JAET YCIOBUS IS
Pa3BUTHS MHUIIUATUBHOCTH, H300pETaTEHHOCTU, THOKOCTH MBIITUICHHUS.
2. [lnanupyemble pe3yabTAaThl 0CBOEHHS Y4eOHOI0 MpeIMeTa.

[TporpamMMa oOecneunBaeT AOCTHMKEHMS CIEAYIOIIMX pPE3YyJIbTaTOB OCBOEHUS
o0pa30BaTeNbHOM MPOrpaMMbl OCHOBHOTO 001IEro 00pa3oBaHMsL:

1) JInaHOCTHBIE pe3yabTaThl IPU 00YUCHUH (HUBUKE

1.ITatpuoTnueckoe BocuTaHue v (popMHUpOBaHUE POCCUNCKON MIEHTUYHOCTH:

CIIOCOOHOCTh K OCO3HAaHUIO POCCHUICKOM HAEHTUYHOCTH B MOJUKYJIBTYPHOM
COLIMYME€, YYyBCTBO MPUYACTHOCTH K KYJIbTYPHOU OOIIHOCTH POCCHICKOrO Hapoaa M
cynb0e Poccuu, roTOBHOCTB K CiIyX’eHH0 OTeUecTBY, €ro 3aluTe;

YBaXXEHUE K CBOEMY HapoO]ly, YyBCTBO OTBETCTBEHHOCTH niepesl PoauHoii, ropaocTtu
3a CBOM Kpai, cBor0 Ponuny.

2.I'paxxaaHCKOE BOCIIMTAHHUE:

IpaXKJaHCKasi TO3ULUS AKTUBHOIO M OTBETCTBEHHOIO WJIEHA POCCUHCKOIO
oO1iecTBa, FOTOBOTO K YYaCTHUIO B OOIIECTBEHHOM KU3HU;

MHUPOBO33pPEHUE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO PA3BUTHS HAYKH;

TOTOBHOCTh OOYYalOIUXCSl K KOHCTPYKTUBHOMY YYacTHUIO B MPHUHITHH PEIICHHM,
3aTparuBaroIIUX UX MPaBa U UHTEPECHI, OOIIECTBEHHO 3HAUNMOM JCSITEIbHOCTH;

MPUBEPKEHHOCTh HJIESIM HWHTEPHALMOHAIM3Ma, BOCIUTAHUE YBAKUTEIBHOIO
OTHOLIEHUS K HALIMOHAJIbHOMY JJOCTOUHCTBY JIOAEH.

3./lyxoBHOE W HPABCTBEHHOE BOCIUTAaHUE JETEH Ha OCHOBE POCCHICKUX
TPaIUIIUOHHBIX [IEHHOCTEH:

OCO3HaHWE COIMAIbHBIX HOPM W MPAaBWI MEXIUYHOCTHBIX OTHOILIECHUN B
KOJUIEKTUBE, TOTOBHOCTh K pa3HOOOpa3HON COBMECTHOM AESATEIBHOCTU MPHU BBHITOTHEHUH
y4eOHbIX, MMO3HABATENIbHBIX 334, BBINOJIHEHUU HKCIIEPUMEHTOB, CO3AAHUM YUYEOHBIX
MPOEKTOB, CTPEMJICHHE K B3aMMOIOHMMAHHUIO W B3aUMOIIOMOIIM B TPOIECCE 3TOU
y4eOHOM NeSITEIbHOCTH;

TOTOBHOCTh OLICHMBAaTh CBOE IOBEICHWE W IOCTYNKHM CBOMX TOBApHILEH C
MO3UIIMM HPABCTBEHHBIX W TMPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBUIM
MTOCTYTIKOB.

4.3cTeTnyecKkoe BOCIUTAHUE:



TOTOBHOCTBH U CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCJIE CaMOOOpa30BaHUIO, HA
NPOTSHKEHUU BCEH KU3HM; CO3HATEIBHOE OTHOUICHHE K HENMPEPhIBHOMY OOpa30BaHMIO
KaK YCJIOBHUIO YCIIECHIHOW MPOQPECCUOHAIBHOMN AESATENbHOCTH;

BOCIIPUSITUE OCTETUYECKUX KadyecTB (PU3MYECKOM Hayku: €€ TapMOHUYHOIO
OCTPOEHUSI, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH.

5.1leHHOCTH Hay4YyHOr0 O3HAHUS:

MHPOBO33pPEHUE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH,
3HAYMMOCTH HAyKH, TOTOBHOCTh K HAYYHO-TEXHHYECKOMY TBOPUYECTBY, BIIAJCHUE
JI0OCTOBEpHON HH(pOpPMANMEH O TEPEIOBBIX ITOCTIKCHHUSX W OTKPBITUSX MHUPOBOU U
OTEUECTBEHHOW HAYKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX 00 YCTPOWCTBE MUpa U
00I1eCTBa;

OCO3HAHHWE IEHHOCTH (M3MYECKOW HAyKH KaK MOIIHOTO WHCTPYMEHTA IMO3HAHMSI
MHpPA, OCHOBBI PA3BUTHS TEXHOJIOTUM, BaKHEUIIIEW COCTABIISIOMIEH KYJIBTYPHI;

pa3BUTHE HAay4YHOW JFOOO3HATENBHOCTH, MHTEpeca K  HCCIEN0BATEIbCKON
NeSITebHOCTH;

pa3BUTHE KOMIETEHIIUN COTPYJHUYECTBA CO CBEPCTHUKAMH, B3POCIBIMH B
o0Opa3oBaTenbHOM, Y4eOHO-NCCIIE0BATEIbCKOM, MPOCKTHOM I€ITEbHOCTH.

6.Du3nuecKoe BOCIUTaHUE U (POPMUPOBAHKE KYJITYPHI 3I0POBbSI:

TOTOBHOCTh M CIOCOOHOCTH OO€CneduTh ce0e W CBOUM OJIM3KUM JOCTOWHYIO
KU3Hb B MPOIECCE CAMOCTOATENbHOM, TBOPYECKON M OTBETCTBEHHOM JIEATEILHOCTH;

NPUHATHE U pealu3alusl IIEHHOCTEW 3JI0pOBOTO U 0€30macHOoro oopasza KU3HH,
OepekHOe, OTBETCTBEHHOE W KOMIIETEHTHOE OTHOIIICHHE K COOCTBEHHOMY (DH3UYECKOMY
1 TICUXOJIOTUYECKOMY 3710POBBIO.

7. TpynoBO€ BOCIIUTAHHE U MPOPECCUOHAIBHOE CaMOOIIPEEIICHHE:

MOTPEOHOCTh TPYAUTHCH, YBWKCHHUE K TPYAy € JIIOASIM Tpyda, TPYAOBBIM
JTOCTIKCHUSIM, TOOPOCOBECTHOE, OTBETCTBEHHOE W TBOPYECKOE OTHOIIEHWE K Pa3HBIM
BUJIaM TPY/IOBOM ESITEILHOCTH;

OCO3HAHHBIA BBIOOp Oynymiedl mnpodeccun Kak MyTh W CHOCO0 peanu3anuu
COOCTBEHHBIX )KH3HEHHBIX TJIAHOB,;

TOTOBHOCTh OOYYAIOIIUXCSl K TPYIOBOM MPoheCcCHOHANTBHON JESITEIBHOCTH KaK K
BO3MOXKHOCTH y4YacTHUS B PEIICHHH JIMYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX
mpo0em.

8. DKOJIOrMuecKoe BOCIIUTAHUE:

OpHEHTAIs Ha MIpUMEHEHNEe (U3MYCCKUX 3HAHUH I PEIICHHS 3a7a4 B 00J1acTH
OKPYKaIoIIeH CpeIbl, INTAHUPOBAHUS ITOCTYIKOB U OIEHKH UX BO3MOXKHBIX MOCIEACTBUIN
JUTL OKPYKAIOILIEN Cpelibl;

OCO3HAaHHUE TJIOOAJTBHOTO XapakTepa OJKOJOTMYECKUX TMpodieM U TyTed ux
pEIICHMUS;

DKOJIOTHYECKasT KYJbTypa, OCpeKHOE OTHOIIECHUS K POJHON 3eMile, TPHPOTHBIM
6orarctBaM Poccum u mupa;

OIICHKA CBOMX JICUCTBHI C YYETOM BIUSHUS HA OKPYXKAIOIIYIO CPEy, BOZMOXKHBIX
TJI00QTBHBIX TIOCTIEACTBUN;

YMEHUS ¥ HABBIKM Pa3yMHOTO MPHUPOJOMOIL30BAHMS, HETEPITUMOE OTHOIICHHUE K
JEUCTBUSAM, IPUHOCSIIIAM BPE]T SKOJIOTHH.



9. ApanTainms oOydaromerocss K HM3MEHSIOIIUMCS YCIOBHUSIM COIMAJIIBHON |
IPUPOTHOM CpEMBI:

dbusnyeckoe, HSMOLMOHATBHO-TICUXOJIOTHYECKOE, COLMaIbHOEe OJiaronoiaydue
oOydJaronuxcsi, OlyuieHue IeTbMU MCUXOJOTUYECKOro KoMpopTa U MHGOPMAIIMOHHON
0€e30IMacHOCTH;

NOTPEeOHOCTh BO B3aMMOJICHCTBUU TPHU BBIMIOJIHEHUH MCCIEIOBAaHUN U MPOEKTOB
(br3MYEeCcKO HAMPaBIEHHOCTH, OTKPBITOCTD ONBITY U 3HAHUSIM JIPYTHUX;

MOBBIIIIEHUE YPOBHSA CBOEM COLMAIBHOM M HAy4YHOM KOMIIETEHTHOCTH Yepe3
MIPAKTUYECKYIO NEATEIbHOCTD;

OpUEHTaluus OOYyYarollMXCs Ha JOCTWKEHHE W peaM3alui0 IMO3UTHBHBIX
KU3HEHHBIX NIEPCIEKTUB, NHUIIHATUBHOCTh, KPEATUBHOCTH, TOTOBHOCTh M CHOCOOHOCTb K
JUYHOCTHOMY CaMOOIIPEJEIECHHUIO, CIOCOOHOCTh CTAaBUTh L€ M CTPOUTH KU3HEHHbBIE
TJIaHbI.

2) MeTanpeaMeTHbIE pe3ynbTaThl P 00yUYEeHUN (PU3UKE

Perynsarusnsie YV /I:

OOyJaronuncs CMOXKET:

- CaMOCTOSITEJIbHO ONpPENENsTh LENHU, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHbBIE
3aJ1auM B 00pa30BaTEIbHOMN IE€ATEIbHOCTU U )KU3HEHHBIX CUTYaLIUX;

- OLICHMBAaTh PECYPCHI, B TOM YHUCJIE BpeMs M APYyrMe HEMaTepHalIbHbIE PECYPCHI,
HEOOXOUMBIE I JOCTUKEHUSI IOCTaBICHHON paHee 1eNu;

- COMNOCTAaBJIATh MMEIOLIMECS BO3MOXXHOCTU M HEOOXOAUMBIE ISl JOCTHKECHHUS
LIEJIN PECYPCHIL;

- OIPENEIIATh HECKOJIBKO MyTEeH JOCTUKEHUS MOCTaBICHHOW LIETH;

- 3a/1aBaTh MapaMeTpbl U KPUTEPUH, 1O KOTOPHIM MOXKHO OMNPEAEIUTh, YTO LENb
JOCTUTHYTA;

- CONOCTABJISITH MOJYYEHHBIN PE3yNbTaT AEATEIBHOCTH C MOCTABICEHHOM 3apaHee
LEJIBIO;

- OLICHUBATh TOCIEACTBUS JOCTHKEHUS IOCTABICHHON €W B JIESITEIBHOCTH,
COOCTBEHHOM KU3HU U KU3HHU OKPYKAIOIINX JIFOJIEH.

ITo3naBarenbnabie YV /1!

OOyJaronuncs CMOXKET:

- KPUTUYECKH OLIEHUBATh U MHTEPIPETUPOBATH HH(POPMAIUIO C PAa3HBIX MO3ULIUH;

- pacrno3HaBaTh U (PUKCUPOBATh MPOTUBOPEUNS B MH(OPMALIMOHHBIX HCTOUHUKAX;

- WCNOJb30BAaTh  pa3IMYHbIE  MOJEIbHO-CXEMAaTUYECKUE  CpeacTBa ISt
MPE/ICTABJICHUSI BBISIBICHHBIX B MH()OPMAIIMOHHBIX KICTOYHUKAX TPOTUBOPEUHIA;

- OCYUIECTBJIATH Pa3BEPHYTHIN MH(DOPMAIIMOHHBIN MMOUCK U CTaBUTh HE €T0 OCHOBE
HOBBbIE (yueOHbIE U TTO3HABATEIIbHBIC) 3a/1a4H;

- ICKaTh U HAXOJUTh 0000IIIEHHBIE CTIOCOOBI PEIICHUS 3a/1a4u;

- MPUBOAUTH KPUTHYECKUE AapryMEHThl, KaK B OTHOIIEHUH COOCTBEHHOTO
CY)KJICHMS, TaK U B OTHOLLICHUM IEUCTBUH U CYKACHUU APYroro 4eI0BEKa;

- aHAJIM3UPOBATH U MPEoOPa30BBIBATH MPOOIEMHO-TIPOTUBOPEUNBHIE CUTYAINH;

- BBIXOJMTH 332 paMKH y4e€OHOTO MpeaMeTa W OCYIIECTBISATH ILieJICHAIPaBICHHBIN
MOKMCK BO3MOKHOCTH HIMPOKOTO MEPEHOCA CPEICTB U CIIOCOOOB IEUCTBUS;

- BBICTpauMBaTh HWHIUBUAYAIbHYIO OOpa30BAaTENbHYI0 TPACKTOPHUIO, YUUTHIBAs
OTrpaHUYEHMS CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTHOILIECHHUS;



- MEHATH U YACPKUBATHh Pa3HbIC MMO3UIIMH B TIO3HABATEILHON JesATENHHOCTH (OBITH
YUYEHUKOM U yuurteneM; GOopMyIupoBaTh 0Opa30BaTEIbHBIM 3alpoCc U BBIMOJHATH
KOHCYJIbTaTUBHBIE (DYHKIIMHA CAaMOCTOSITEIBHO;, CTAaBUTh MpoOiieMy U paboTaTh HaJ ee
pElIeHUEeM; YIPaBIATh COBMECTHOM MO3HABATEIBHOM NESITEIbHOCTHIO U MOAYUHSITHCS).

KommynukatuBubie YV /I

OOyyaromuncs CMOXET:

- OCYUIECTBIIATH JIEJIOBYIO KOMMYHHUKAIMIO, KaK CO CBEPCTHUKAMHU, TaK U CO
B3pOCJIBIMH (KaK BHYTPH 00pa30BaTeIbHON OpraHU3aIliH, TaK U 32 €€ MpeeiiaMu);

- MPU OCYIIECTBIECHUU TPYNIOBOM pabOThl OBITH KaK PYKOBOJMTENIEM, TaK U
YJICHOM MPOCKTHOM KOMaHAbl B PAa3HbIX pOJsAX (TEHEpaTOpoOM UJIEH, KPUTHKOM,
WCTIOJTHUTEIIEM, MPE3EHTYIOUIUM U T.11.);

- Pa3BEpPHYTO, JIOTUYHO W TOYHO M3JIaraTb CBOK) TOYKY 3PEHHS C MCIOJb30BAHUE
aJICeKBaTHBIX (YCTHBIX M MUCbMEHHBIX ) SI3BIKOBBIX CPEJICTB;

- pacrno3HaBaTh KOH(MJIUKTHBIE CUTYallUd M TPEJOTBPAIIATh KOH(MIUKTHI 0 UX
aKTUBHOMU (pa3sl;

- COIJIACOBBIBATH TO3MIIMHM YJIEHOB KOMaHJbI B TIpoliecce paboThl Haja OOIIMM
MIPOTYKTOM/PEIICHUEM;

- TOPENCTaBsATh IMyOJUYHO PE3yJbTaThl WHAUBUIAYATbHON W  TPYNIIOBOM
NEATEIIbHOCTH, KaK Mepe]l 3HAKOMOM, TaK U Mepe]l HE3HAKOMOU ayJIUTOPUEH;

- oAOUpaTh MApTHEPOB IS JIEIOBOM KOMMYHHUKAIIUU, UCXOJ U3 COOOpaKeHHI
PEe3yJAbTaTUBHOCTU B3aUMOJICHCTBUS, @ HE JIMYHBIX CUMITATHUH;

- BOCIPUHUMATh KPUTHUYECKHUE 3aMEUAHUS KaK PECYpC COOCTBEHHOTO Pa3BUTHS;

- TOYHO U €MKO (OpMyIMpOBaTh KaK KPUTHYECKHE, TaK M OJ0OpUTENIbHbBIC
3aMeuYaHus B aJpec JAPYrux JioAed B paMKkax JeJIoBOM U 00pa3oBaTesbHOU
KOMMYHUKAIIMU, N30€eras Mpy 3TOM JUYHOCTHBIX OIIEHOYHBIX CY>KJICHUH.

3) IlpeameTHBIM pe3yabTaTOM H3Y4YEHUSI Kypca SBISETCS CPOPMHPOBAHHOCTH
CIEAYIOIIMNX YMEHUM:

OOyuaeMblIil HAYYUTCS:

- JaBaTh OMNPENEICHUS TOHATUSM: DJIEKTPUUECKUW TOK, IOCTOSHHBIN
ANEKTPUYECKUN TOK, UCTOYHUK TOKA, CTOPOHHUE CHIIbI, CBEPXIIPOBOJUMOCTb, JIBIPKA,
MOCJIEIOBATEIbHOE ¢ MapajUIeIbHOE  COEAMHEHHE IMPOBOJHUKOB;  (DHM3HMUYECKUM
BeJIMUMHAM: cuia Toka, DJIC, conpoTuBieHnE MPOBOAHMKA, MOIUTHOCTD JJIEKTPUUYECKOTO
TOKa;

- OOBSCHSTH YCIIOBUS CYIIECTBOBAHUS JICKTPUUECKOTO TOKA,;

- ONKCHIBATh JEMOHCTPAIIMOHHBIA OMNBIT HAa MOCJIEAOBATEIIBHOE WU MapauIeIbHOE
COEMHEHNE TPOBOJHUKOB, TEIMJIOBOE JEHUCTBUE DIIEKTPUYECKOIO TOKA, MEpenady
MOIITHOCTH OT UCTOYHHKA K MOTPEOUTENI0; CAMOCTOSATEIIBHO MPOBEACHHBIN SKCIIEPUMEHT
110 U3MEPEHUIO CUJIbI TOKA U HATPSIKEHUS C MIOMOIIBIO aMIIEPMETPa U BOJBTMETPA;

- WCIOJIb30BaTh 3aKOHBI OMa 11 OJHOPOJHOIO MPOBOJHMKA M 3aMKHYTOW IIEIH,
3akoH J[>koyns-JIeHna quist pacuera 3JIeKTPUIECKUX

OO0yuaeMbIil MOTYYUT BOSMOKHOCTh HAYUUTHCS

- TIOHUMATh U OOBSICHATH METOCTHOCTh (PHU3NYECKON TEOpWHU, PA3TUYaTh TPAHUIIBI
€€ IPUMEHUMOCTH U MECTO B PSITY APYTHX (DU3UIECKUX TCOPUH;



- BIAJETh IPUEMAaMH IIOCTPOEHUS TEOPETUUYECKUX [OKAa3aTeNIbCTB, a TaKXKe
POTHO3UPOBAHUS OCOOCHHOCTEH NpOTEeKaHUs (U3MUECKUX SIBICHUUA U MPOIECCOB Ha
OCHOBE IMOJYYEHHBIX TEOPETUYECKHUX BBHIBOJIOB U JIOKA3aTEbCTB;

- BBIIBUTaTh TUIOTE€3bl HAa OCHOBE 3HAHHUS OCHOBOIOJIAraloluxX (U3NYECKUX
3aKOHOMEPHOCTEH U 3aKOHOB;

- CaMOCTOSITEJIBHO MJIAHUPOBATH U MPOBOJIUTH (PU3UYECKUE IKCTIEPUMEHTHI;

- pemarh MpPaKTUKO-OPUEHTUPOBAHHBIE KAU€CTBEHHBIE U pacyeTHbIC (hU3UUECKUE
3aJa4i ¢ BBIOOPOM (DM3MUYECKON MOJENH, UCTOJb3ysl HECKOIbKO (PU3NYECKUX 3aKOHOB
win  (GOpMyJ, CBSA3BIBAIONIMX W3BECTHbIE (DU3MUECKUE BEIWYMHBI, B KOHTEKCTE
MEXIPEAMETHBIX CBS3EH;

- OOBSICHATD MPUHIUIIBI pAOOTHI U XapaKTEPUCTUKU U3YUCHHBIX MAIlliH, TPHUOOpPOB
Y TEXHUYECKUX YCTPOMCTB

DJIEKTPUYECKAA TOK B PAa3lIMYHBIX Cpeaax

OOyuaeMblil HAY9UTCS

- TOHUMAaTh OCHOBHBIE TOJOXEHHUS JJIEKTPOHHOH TEOPUH MNPOBOJAUMOCTH
METaJJIOB, KaK 3aBUCUT COIIPOTUBJICHHE METAININYECKOTO MPOBOJHUKA OT TEMIIEPATYPHI

- OOBSCHATH YCJOBMSI CYHIECTBOBAHMSI JJIEKTPUUYECKOIO TOKAa B MeTalllax,
MOJIYyITPOBOJTHUKAX, KUAKOCTIX U ra3ax;

- Ha3bplBaTh OCHOBHBIE HOCUTEIM 3apsioB B MeTaulaX, JKHUJKOCTSX,
MOJIyITPOBOJTHUKAX, Ta3aX U YCJIOBHS MPU KOTOPHIX TOK BOSHUKAET;

- popmynupoBats 3akoH Dapazes;

- TPUMEHSATHh TOJyYEHHBIC 3HAHUS /s OOBSICHEHHS SIBIICHUH, HaOII01aeMbIX
B IIPUPOJIE U B OBITY

OOyuaeMblil NOTYYUT BOZMOXKHOCTh HAYUUTHCS

- BIAJETh MPUEMaMH TMOCTPOEHUS TEOPETUUYECKUX [OKA3aTeNIbCTB, a TaKXKe
MIPOTHO3UPOBAHUSI OCOOEHHOCTEW MpOTEeKaHUs (HU3MUECKUX SIBICHHM MU MPOLIECCOB Ha
OCHOBE MOJYYEHHBIX TEOPETUYECKUX BBIBOJIOB U JI0KA3aTEIbCTB;

- pemaTh MPaKTUKO-OPUEHTUPOBAHHBIE Kaue€CTBEHHBIE M pacueTHble (U3NYECKUE
3a/lauyu ¢ BBIOOPOM (PU3UYECKON MOJENH, MCIOJIb3YsI HECKOJBKO (PU3NUYECKHX 3aKOHOB
Wi (GopMyJl, CBA3BIBAIOIIMX HW3BECTHbIE (DU3MUECKHUE BEJIWYMHBI, B KOHTEKCTE
MEXIPEAMETHBIX CBA3CH.

MaruuTtHOe nosne

OOyuaeMblil HAYIUTCS

- 1aBaTh OMpEACNCHUS MOHITHI: MAarHUTHOE TOJIe, WHAYKIIUS MAarHUTHOTO TOJI,
BuxpeBoe noje, Cuna Amnepa, cuna JlopeHna, geppomMarHeTuk, 10MEeH, TeMIeparypa
Kropu;

- 1aBaTh OMNpeiesieHne eAMHUIA MHAYKIIMM MarHUTHOTO TOJIS;

- IEPEUYUCIISITH OCHOBHBIE CBOMCTBA MAarHUTHOTO TOJIS;

- U300pakaTh MAarHUTHBIC JIWHUU TIOCTOSIHHOTO MAarHuTa, MPsIMOTO MPOBOIHHKA C
TOKOM, KaTyIIKH C TOKOM;

- HaOrOJaTh B3aUMOJIEHCTBUE KATYIIIKA C TOKOM W MarHWTa, MarHUTHON CTPEIKU
U TPOBOJHUKA C TOKOM, JCHCTBHS MarHUTHOTO TMOJS Ha JABIKYIIYIOCS 3apsHKCHHYIO
YJaCTHILY;

- (hopmynupoBaTh 3aKOH AMIiepa, TPaHULIbI €T0 MPUMEHUMOCTH;
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- OMNpENENsATh HANpaBJICHUE JUHUNA MArHUTHOWM WHAYKIMU MArHUTHOTO TOJSI C
MOMOIIIBIO TIpaBUJia OypaBUMKa, HAIIpaBJIEHUE BEKTOPOB CHJIbI AmIiepa U cuiibl JIopeHiia
C TIOMOIIIBIO MPABUJIA JIEBOU PYKHU;

- TIPUMCHATH 3aKOH AmMriiepa U (GopMyny sl BelUMCIeHUs cuibl JlopeHia mpu
pellIeHUY 3a/ay;

- NEPEYUCIATh THUIIBl BEIIECTB MO MArHUTHBIM CBOMCTBAaM, Ha3blBaTh CBOMCTBA
nva-, mapa- u eppoMarHeTUKOB;

- U3MEPATH CUITY B3aUMOJICUCTBUSA KATYIIIKK C TOKOM U MarHUTa.

OOy4aemblil HOJYYUT BO3ZMOKHOCTh HAYUYUTHCS

- IOHUMATh U OOBSICHATH METOCTHOCTh (PH3UYECKON TEOpHHU, PA3IUIaTh TPAHUIIBI
€€ MPUMEHUMOCTH ¥ MECTO B Py IPYyTUX (PU3MUECKUX TCOPHUIA;

- BJIAJIETh TNPUEMaMU IOCTPOCHUS TEOPETUUYECKUX JOKA3aTeNbCTB, a TaK¥kKe
MIPOTHO3UPOBAHUSA OCOOCHHOCTEH NPOTEKaHUsI (PUBMYECKUX SIBJICHUM M MPOIECCOB Ha
OCHOBE MOJIYYCHHBIX TEOPETUYECKUX BBIBOJIOB M JOKA3aTEJIbCTB;

- XapaKTepHU30BaTh CHUCTEMHYIO CBSI3b MEXKJy OCHOBOIIOJIAralOIMMHM HAyYHBIMU
MOHATUSIMU: TIPOCTPAHCTBO, BpeMs, Marepus (BEIIECTBO, IIOJI€), JBHKCHHE, CHIIA,
SHEprus;

- BBIJIBUTAaTh THUIIOTE3bl HAa OCHOBE 3HAHMUS OCHOBOIIOJATAONINX (PU3UIECKUX
3aKOHOMEPHOCTEU U 3aKOHOB;

- CAMOCTOSITEILHO TUTAHUPOBAThH U MIPOBOJIUTH (DU3UUECKHUE IKCIICPUMEHTHI,

- XapakTepu3oBaTh IJIOOAIbHBIE NPOOJEMBI, CTOSIIUE MEpell YEIOBEYECTBOM:
DHEPreTUYECKHUE, CHIPhEBBIC, HIKOJOTUUECKHE, — U POJib (PU3UKKH B PEIICHUU ITHUX
npo0OJieM;

- peniaTh MPaKTUKO-OPUEHTUPOBAHHBIE KAYECTBEHHBIC U pacyeTHbIC (PU3MUECKUe
3a/1a4i ¢ BBIOOPOM (DU3UYECKOM MOJIENIU, MCIOJB3YysI HECKOJbKO (PU3MYECKUX 3aKOHOB
unu  GopmyJ, CBA3BIBAOIIMX HW3BECTHbIC (DU3WYECKUE BEIMYMHBI, B KOHTEKCTE
MEXIIPEIMETHBIX CBS3EH;

- OOBSICHATH MPHUHITUIIBI PAOOTHI U XapaKTEPUCTUKHU U3YUYEHHBIX MAIIIUH, TPHOOPOB
Y TEXHUYECKUX YCTPOWCTB;

- OOBSICHATH YCIIOBHS TPUMEHEHUS (PU3UYCCKUX MOJICIICH TIpH PEIICHUU
(bU3MYeCKUX 3aJ1a4u, HAXOAUTh aJICKBAaTHYIO MPEIIOKCHHON 3a/1aue (PU3NIECKYIO0 MOJICIIb,
paspeniaTth nmpobieMy Kak Ha OCHOBE MMEIOIITUXCS 3HAHUH, TaK U MPU TTOMOIIX METOIOB
OIICHKH.

DJIEKTpOMarHuTHas UHIYKIIUS

OOyuaeMblil HAyYuTCS

- JaBaTh ONPEACJICHUS TOHITUH: SBJICHUE DJJICKTPOMArHUTHON WHIYKIIUH,
MarHuTHbIA  TOTOK, JJIC WHAYKIMW, WHAYKTUBHOCTh, camouHaykuus, JIJIC
CaMOUWHTYKIINH;

- pacmo3HaBaTh, BOCIPOU3BOJUTH, HAOJNIOAATh SBJICHUE HJICKTPOMArHUTHOM
WHIYKIIUW, TOKAa3bIBaTh MPUYUHHO-CIICJICTBEHHBIE CBS3M TPH HAOIIOACHUM SBJICHUS,
Ha0II0AaTh ¥ AaHAJIM3UPOBATH SKCIIEPUMEHTHI, IEMOHCTpHUpYIOIre paBuio JleHna;

- popmynmpoBath npaBuiIo JIeH11a, 3aKOH SIEKTPOMArHUTHON WHIYKITUHU, TPAHUIIBI
€ro MPUMEHUMOCTH;

- UCCJIEIOBATh SIBIICHUE 3JIEKTPOMArHUTHOW UHAYKIUU;



11

- TEpPEYUCHATh YCIOBHUS, NPU KOTOPHIX BO3HUKAET WHAYKIMOHHBIA TOK B
3aMKHYTOM KOHTYp€, KaTyIIKE; ONpPENENIATh POJIb JKEJIE3HOTO CEepACYHUKA B KATYIIKE;
n300paxkarh TpaduyuecKky BHEIIHEE W HMHIYKIIMOHHOE MArHUTHBIE TMOJS; OINpEaAesiTh
HaIlpaBJICHHE UHAYKIMOHHOIO TOKAa KOHKPETHOW CUTYallHH;

- OODBICHATH,  BO3HUKHOBEHHE  BHUXPEBOIO  DJEKTPUYECKOTO  TMOJsA U
AIEKTPOMArHUTHOTO TMOJIS;

- ONKUCBIBaTh BOBHUKHOBEHUE DJ[C MHAYKIHMH B ABWKYIIUXCS TPOBOJIHUKAX;

- pabotarb B Mape U TpyHlne IMpPU BBHINOJHEHUM MPAKTHUECKUX 3aJaHuM,
IJIAHUPOBATh SKCIIEPUMEHT;

- IEPEUUCIIATH TPUMEPHI UCTIOJIb30BAHUS IBICHUSI DJICKTPOMArHUTHON UHAYKIIWU;

- pacno3HaBaTh, BOCHPOU3BOJAUTH, HAOIIOAATh SBJICHUE CAMOWHAYKIUU,
MOKa3bIBaTh MPUUYUHHO-CIIC/ICTBEHHBIE CBA3U MPU HAOIIOJICHUN SIBJICHUS,

- popMynHUpOBaTh 3aKOH CAMOMHAYKIIMHU, TPAHUIIBI €70 TPUMEHUMOCTH;

- IPOBOJIUTH AHAJIIOTUIO MEXKIAY CAMOMHAYKIIMEN U NHEPTHOCTHIO;

- ONPENEATh 3aBUCUMOCTh MHAYKTUBHOCTH KaTyIIKH OT €€ JJIMHBI U IUIOIAIU
BUTKOB;

- HaxXOJUTh B KOHKPETHOM CHUTyallMd 3HAYEHHS: MArHUTHOro mnotoka, J/C
uaaykuuy, OJC uHAyKOMW B JBWXKYIIUXCA mpoBoaHukax, J/JC camowHaykuuu,
WHJYKTUBHOCTb, SHEPTUI0 MAarHUTHOT'O TOJISL.

OO0yuaeMblIil TOTYYUT BOBMOKHOCTh HAYUUTHCSA

- IOHUMATh U OOBACHSATH LIEJIOCTHOCTh (PU3MYECKON TEOPHUH, pa3auyaTh TPaHUIIbI
€€ MPUMEHUMOCTH U MECTO B Py APYyTUX (PU3MUECKUX TCOPHUIA;

- BJIaJICTh TNpPUEMaMU TIOCTPOCHHUS TEOPETHUUECKUX JI0KA3aTeNIbCTB, a TaKkKe
MIPOTHO3UPOBAHUSA OCOOCHHOCTEH NPOTEKaHUsI (PUBMYECKUX SIBJICHUM M MPOIECCOB Ha
OCHOBE TTOJTYYEHHBIX TEOPETUUECKUX BBIBOJIOB U JJOKA3aTEILCTB;

- XapakTepu30BaTh CHUCTEMHYIO CBSI3b MEXKAY OCHOBOIOJATAONIUMU HAayYHBIMU
MOHATUSIMU: TIPOCTPAHCTBO, BpeMs, Marepus (BEIIECTBO, MOJIE), ABUXKEHUE, CHUIIA,
SHEPrus;

- BBIIBUTaTh THUINOTE3bl HAa OCHOBE 3HAHUS OCHOBOIOJIATAIONMUX (DU3NIECKUX
3aKOHOMEPHOCTEHN U 3aKOHOB;

- CaMOCTOSITEIHHO MJIAHUPOBATH U MPOBOIUTH (PU3NYECKUE IKCTIEPUMEHTHI;

- XapaKTepHu30BaTh TJ00ATbHBIE MPOOJEMBI, CTOSIIHUE TEPEI HYEeTIOBEUYECTBOM:
DHEPTreTUYECKHUE, CBHIPHEBBIC, JKOJOTHYECKHE, — WU POJIb (UMK B PEHICHUH OSTUX
npo0bJieM;

- pemiaTh MPaKTUKO-OPUEHTUPOBAHHBIE KAYECTBEHHBIC U pacyeTHbIC (PU3MUECKHE
3a/layu ¢ BbIOOPOM (PU3UYECKOM MOJENH, MUCIOJIb3YsI HECKOJBKO (PU3NYECKHX 3aKOHOB
unu  GopMyJ, CBSA3BIBAIOIIMX HU3BECTHBIE (DU3NUECKHUE BEIUYUHBI, B KOHTEKCTE
MEXIIPEAMETHBIX CBS3EH;

- OOBSICHSITh MPUHITUIIBI PAOOTHI U XapAKTEPUCTUKHU U3YUYEHHBIX MAIlIUH, TPUOOPOB
Y TEXHUYECKUX YCTPOMCTB;

- OOBSACHATH YCJOBHUS TPUMEHEHUS (PU3NUYECKUX MOJCICH TMpU perieHUH
bu3MYecKuX 3a71a4, HAXOAUTh aJCKBATHYIO TIPEIJIOKCHHOH 3a1aue (Pu3ndecKyto MOJIEb,
paspemiaTth MpobieMy Kak Ha OCHOBE MMEIOIIUXCS 3HAHUH, TaK U TP TTOMOIIX METOIOB
OLICHKHU.

KoneGanus u BOJHBI
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OOyuaeMblil HAyYUTCS

- JlaBaThb  ONpEACJICHUs  MOHATHUSIM:  DIIEKTPOMAarHUTHBIE  KoJieOaHus,
K0J1e0aTeNbHbIIl KOHTYp, CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJIeOAHUs, BBIHY>KICHHBIC
AIIEKTPOMATHUTHBIE  KOJIeOaHUs, TEPEMEHHbIM  DJICKTPUYECKUH  TOK, aKTHUBHOE
CONPOTHUBJICHUE, JCUCTBYIOIIEE 3HAYEHUE CHJIbI TOKA, JEHUCTBYIOIEE 3HAUYCHHE
HaIpspDKeHus, TpaHchopmaTop, Ko3phureHT TpaHchopMaliuu;

- n300paxaTh cXeMy Koj1e0aTebHOr0 KOHTYpa U OMUCHIBATh CXEMY €ro paboThl;

- pacrmo3HaBaTh, BOCHPOU3BOANTH, HAONIONATh CBOOOJHBIC 3JEKTPOMArHUTHBIC
KojeOaHusi, BBIHY)KJEHHBIC OJJICKTPOMArHUTHBIE KOJEOAHUs, pE30HAaHC B LEMHU
MEPEMEHHOTO TOKa,

- QHANIM3UPOBATh TMPEBpAIlEHUS DHEPIHMM B KOJIEOATEIbHOM KOHType TIpU
AIIEKTPOMATrHUTHBIX KOJCOAHMSX;

- MPEACTABIATH 3aBHCUMOCTH JIEKTPHUYECKOTO 3apsiaa, CUIbl TOKAa U HAIPSIKECHUS
OT BPEMEHHU IPHU CBOOOHBIX AJIEKTPOMATHUTHBIX KOJEOAHUSIX; OMPEACISATh M0 rpaduKy
KOJIeOaHMI ero XapaKTepUCTUKU: aMILUIUTYAY, IEPUOJ] U YaCTOTY;

- TNpPOBOAWTH AHAJIOTHI0O MEXKJIY MEXaHHUYECKUMU U  JJIEKTPOMATHUTHBIMU
KOJICOaHUSIMU;

- 3anuchiBaTh (hopmyny TOMCOHA; BBIYHCIATH C MOMOIILIO (GopMynsl ToMcoHa
MEepPUOJI U YaCTOTy CBOOOHBIX AJIEKTPOMArHUTHBIX KOJEOAHW; ONpeeNsTh Mepuo,
4acTOTy, aMIUIUTYAY KOJieOaHUI B KOHKPETHBIX CUTYyaIIUsX;

- OOBSICHATh MPUHLIMI TOJYYEHUSI MEPEMEHHOrO0 TOKa, YCTPOMCTBO reHepaTopa
MEPEMEHHOTO TOKa,

- Ha3bIBaTh OCOOCHHOCTH TMEPEMEHHOTO JJIEKTPUUECKOTO TOKA Ha yJacTKe IEMH C
PE3UCTOPOM;

- 3amKChIBaTh 3ak0oH OMa [ [IeTH TePEeMEHHOTO TOKa,

HaxXOJIUTh 3HAYCHHS CHJIbI TOKA, HAMPSHKCHHS, aKTUBHOTO COMPOTHUBJICHUS IICTIH
MEPEMEHHOTO TOKa, IEUCTBYIONINX 3HAYECHUN CHIIBI TOKA U HATPSKCHMUS;

- Ha3bIBaTh YCJIOBUS BOSHUKHOBEHUS PE30HAHCA B IIEMU IEPEMEHHOTO TOKA;

- OIMUCBIBATh YCTPOMCTBO, MPUHIIUII JCHCTBUS U MIPUMEHEHNE TpaHCHOopMaTopa;

- BBIYUCIIATH KOG HUIMEHT TpaHChHOpMAIN B KOHKPETHBIX CUTYaIIHIX

OO0yuaeMbIil TOTYYUT BOSMOKHOCTh HAYUYUTHCSA

- IOHUMATh U OOBSICHATH LETOCTHOCTh (PHU3NYECKON TEOpUHU, PA3IU4aTh TPAHUIIBI
€€ MPUMEHUMOCTH U MECTO B PsITy APYTHX (HU3UIECKUX TCOPUH;

- BJaJeTh MpUEMaMHU TMIOCTPOCHHSI TEOPETHUECKUX JIOKA3aTelIbCTB, a TaKKe
MPOTHO3UPOBAHMS OCOOEHHOCTEH MpOTEeKaHWs (PU3MUECKHX SIBICHUN M TMPOILIECCOB Ha
OCHOBE TIOJTyYEHHBIX T€OPETUIECKUX BBHIBOJIOB U JI0KA3aTEIbCTB;

- XapaKTepu30BaTh CHUCTEMHYIO CBS3b MEXKIY OCHOBOIOJATAIONUMHU HAyYHBIMU
MOHSITUSIMH: TIPOCTPAHCTBO, BpeMs, MaTepus (BEIIeCTBO, TOJ€), IBUKCHHE, CHUJIa,
DHEPTHS,;

- BBIIBUTATh THUINOTE3bl HA OCHOBE 3HAHUS OCHOBOIMOJIATAIONMIUX (DU3UIECKUX
3aKOHOMEPHOCTEMN 1 3aKOHOB;

- CaMOCTOSITEIHHO TJIAHUPOBATH M MPOBOIUTH (PU3NUECKUE IKCTICPUMEHTHI;

- XapakTepu3oBaTh TIJ00ajgbHBIE MPOOJEMBI, CTOSIINE TMEpPe]] YEeIOBEYECTBOM:
DHEPTEeTUYECKHUE, CBHIPHEBBIC, JKOJOTHYECKHE, — W POJIb (UMK B PEIICHUH OSTUX
npobiieM;
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- pelaTh MPaKTUKO-OPHUEHTUPOBAHHBIE KAaue€CTBEHHBIE M pacueTHbIe (U3NYECKUE
3a/layu ¢ BbIOOPOM (PU3UYECKOM MOJENH, UCIOJIb3YsI HECKOJBKO (PU3NYECKHX 3aKOHOB
win  (HOpMyJ, CBS3BIBAIOIIMX M3BECTHbIE (PU3MYECKUE BEIUMYMHBI, B KOHTEKCTE
MEKIIPEIMETHBIX CBSI3EH;

- OOBSICHATD MPUHLIUIIBI PAOOTHI M XapaKTEPUCTUKHU U3YUEHHBIX MaIllMH, TPUOOPOB
U TEXHUYECKHUX YCTPOUCTB;

- OOBSCHATH YCJOBUS TPUMEHEHUs (PU3NYECKUX MOJCNIeH TMpU pEHICHUH
busznueckux 3a7a4, HaXOJUTh aICKBAaTHYIO MPEAJIOKEHHOM 3a7aue (PU3nUecKyro MOIeb,
pazpemiats npoljaeMy Kak Ha OCHOBE MMEIOIINXCS 3HAHHUM, TaK U MPU MOMOIIU METOA0B
OLICHKH.

Mexanunueckre BOJIHBI

OOyuaeMblil HAyYuTCS

- 1aBaTh ONpENEICHUs IOHIATHUI: MEXaHWYECKas BOJIHA, IONEPEYHAsl BOJHA,
IpOAOJbHAs BOJIHA, CKOPOCTh BOJIHBI, JUIMHA BOJHBI, (ha3a BOJHBI, 3BYKOBas BOJIHA,
IPOMKOCTb 3BYKa, BBICOTA TOHA, TEeMOp, OTpa)K€HHE, IPEIIOMIIEHHE, MOIJIOUICHHE,
UHTEp(EepeHINsT MEXaHMYECKUX BOJIH, KOTE€PEHTHBIE WCTOYHUKH, CTOsiYas BOJIHA,
aKyCTUYECKUI PE30HAHC, INIOCKONOJIAPU30BAHHAS BOJIHA;

- IEPEYUCIISITh CBOMCTBA U XapaKTEPUCTUKH MEXaHUYECKHUX BOJIH;

- pacno3HaBaTh, BOCIIPOU3BOIUTh, HAOIIOJaTh MEXaHUUYECKHE BOJIHBI, [TONIEPEUHbIE
BOJIHBI, IPOJIOJIbHBIE BOJHBI, OTPaXEHUE MPEIOMIICHUE, MOTJIOUICHHE, UHTEPHEPEHILINIO
MEXaHUYECKUX BOJIH;

- Ha3bIBaTh XapaKTEPUCTHKU BOJIH: CKOPOCTb, 4acCTOTA, JJINHA BOJIHBI, Pa3HOCTh
(a3 BoH;

- ONpeAeNATb B KOHKPETHBIX CHUTYalMsSX CKOPOCTH, YacTOTbI, JJUHBI BOJIH,
pazHocTH ¢as3.

OOyuaeMblil NOTYYUT BOZMOXKHOCTh HAYUUTHCS

- IOHUMAaTh U OOBSICHATH LIETIOCTHOCTh (PU3UUECKON TEOPUH, Pa3Iu4aTh FPAHULIBI
ee MPUMEHUMOCTH U MECTO B PNy APYTHX (PU3HUECKUX TEOPHIA;

- BIAJETh IPUEMAaMH ITOCTPOEHUS TEOPETUUYECKUX [JOKA3aTeNIbCTB, a TaKXKe
MPOrHO3UPOBAHUS OCOOEHHOCTEH MpOTEeKaHMsl (PU3MUECKHUX SIBICHUH M MPOILIECCOB Ha
OCHOBE ITOJIyYEHHBIX TEOPETHYECKHUX BBIBOJOB U JJOKA3aTEIIbCTB;

- BBIJBUraTh THIOTE3bl HAa OCHOBE 3HAHUS OCHOBOIOJATAIOIMINX (HU3HUECKUX
3aKOHOMEPHOCTEMN 1 3aKOHOB;

- CaMOCTOSITEIBHO MJIAHUPOBATH U MPOBOIUTH (PUZNUYECKUE IKCTIEPUMEHTHI;

- pemarh MpPaKkTUKO-OPUEHTHUPOBAHHBIE KAU€CTBEHHBIE U pacyeTHbIC (hHU3UUECKUE
3a/layu ¢ BbIOOPOM (PU3UYECKOM MOJENH, MUCIOJIb3YsI HECKOJBKO (PU3NYECKHX 3aKOHOB
win  (GopmyJ, CBS3BIBAIOIIMX M3BECTHbIE (PU3NYECKHE BEIUYHMHBI, B KOHTEKCTE
MEXIIPEAMETHBIX CBSA3CH.

DNEeKTPOMArHUTHbIE BOTHBI

OOyuaeMblil HAYIUTCS

- JaBaTb ONpEIEICHUS TMOHATHHA: 3JIEKTPOMArHUTHOE II0JE€, BHUXPEBOE
AIIEKTPUYECKOE TO0JIE, SJIEKTPOMArHUTHBIE BOJHBI, CKOPOCTh BOJIHBI, JUIMHA BOJIHBI, (aza
BOJIHBI, OTpaXE€HHE, MPEIIOMIICHUE, TMOIJIOIIEeHHe, WHTepPepeHuus, Audpakuus,
MONEPEYHOCTh, MOJSAPU3ALUS DJIEKTPOMArHUTHBIX BOJIH, PAJAUOCBS3b, PaJAMOJIOKALMS,
aMIUTUTYIHAsE MOAYJISLUA, JETEKTUPOBAHUE;
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- 00BACHATH B3aMMOCBSI3b IEPEMEHHBIX 3JEKTPUUECKOTO U MATHUTHOTO TIOJIEH;

- pPUCOBaTh CXEMY PAaCHPOCTPAHEHHS JIEKTPOMArHUTHON BOJIHBI,

- IEPEYUCIIATH CBOMCTBA M XaPAKTEPUCTUKH SJICKTPOMArHUTHBIX BOJIH;

- pacro3HaBaTh, HaOO/IaTh SJIEKTPOMArHUTHBIE BOJIHBI, W3JyYCHUE, IPHUEM,
OTpPaKEHHUE, MOTJIOUIEHHUE, uHTEephEPEHITHIO, U paKIuIo. [Tonspuzanuto
ANEKTPOMArHUTHBIX BOJIH;

- HaXOJIUTh B KOHKPETHBIX CUTYallMSIX 3HAYEHUSI XAPAKTEPUCTUK BOJIH: CKOPOCTH,
YaCTOTHI, JJTUHBI BOJIHBI, pa3HOCTH (a3;

- 00BSACHATH IPUHIIUII PAIUOCBSI3U U TEIIEBUICHUS.

OO0y4aemblil NOJYYUT BOZMOKHOCTh HAYUYHUTHCS

- IOHUMATh U OOBSICHATH LIETIOCTHOCTh (PU3UYECKON TEOPUU, Pa3UYaTh IPAHUIIBI
€€ IPUMEHUMOCTH U MECTO B PSIAY APYTHX (PU3UUECKUX TEOPUH;

- BIJIAJIETh IPHUEMAMU ITIOCTPOCHUS TEOPETHUYECKUX JOKA3aTENbCTB, a TaKkKe
MPOTHO3UPOBAHUS OCOOEHHOCTEH MpOTEeKaHWs (PU3MUECKHUX SIBICHUH M IMPOLIECCOB Ha
OCHOBE IIOJIyYEHHBIX TECOPETUUYECKUX BBIBOJOB U JOKA3aTEIIbCTB;

- BBIJIBUraTh THMIIOTE3bl HAa OCHOBE 3HAHUS OCHOBOIOJATAIOINX (PU3HUECKUX
3aKOHOMEPHOCTEN U 3aKOHOB;

- CaMOCTOSTEIbHO TUIAHUPOBATH U POBOAUTH (PU3MUECKUE FIKCIIEPUMEHTHI;

- pelaTh MPaKTUKO-OPUEHTUPOBAHHBIE KAaUE€CTBEHHBIE M pacueTHbIe (U3NYECKUE
3aja4l ¢ BbIOOPOM (PM3MUYECKON MOJENH, UCHOJb3Yysl HECKOJIbKO (PU3NYECKUX 3aKOHOB
Wil (opmys, CBS3BIBAIOIIMX M3BECTHBIE (PU3NYECKHE BEJIWYUHBI, B KOHTEKCTE
MEKIIPEIMETHBIX CBSI3EH.

Onrtuka

CeeToBble BOHBL. ['eomMeTpuyeckas U BOJTHOBAs ONTHUKA

OOyuaeMblil HAy4uTCS

- J1aBaTh ONPENEIICHUS MOHIATUI: CBET, KOPIIYCKYJISIPHO-BOJIHOBOM yajM3M CBETA,
r€OMETPUYECKasi OITMKA, CBETOBOM JIy4, CKOPOCTb CBETa, OTPaXCHUE CBETa,
[IPEJIOMIIEHUE CBETA, IIOJIHOE OTPAKEHUE CBETA, YIOJI IMAJCHMs, YroJl OTPAKEHUS, YIOJl
NPEJIOMJIEHUSI, OTHOCUTENBHBIM IOKa3aTeiab MpeJoMIIeHUs, aOCOJIIOTHBIN TIOKa3aTellb
NpeIOMIICHUs, JIMH3a, (OKYCHOE pacCTOSIHME JIMH3bI, ONTHUYECKas Cujia JIMH3BI,
JUCIepCusl CBeTa, MHTep(epeHIus cBeTa, AUPPAKIMOHHAS PELIeTKa, IOJSIpU3alus
CBETA, €CTECTBEHHBIN CBET, INTIOCKOIOJISIPU30BAHHBINA CBET;

- ONKACBIBATh METObI U3MEPEHHUSI CKOPOCTH CBETA;

- IEPEYNCIIATh CBOMCTBA CBETOBBIX BOJIH;

- pacro3HaBaTh, BOCIIPOU3BOIUTH, HAOIIOAATh PACHpPOCTPAaHEHHE CBETOBBIX BOJIH,
OTpaXk€Hue, NPeTOMIICHHE, MOTIIOIIEHNUE, TUCTIEPCHUI0, THTEP(EPEHIINIO CBETOBBIX BOJIH;

- opmynupoBaTh npuHUUI [ TOreHca, 3aKOHbl OTPAXKEHUS U MPEJIOMIICHUS CBETA,
IPaHULbI UX IPUMEHUMOCTH;

- CTPOUTH XOJ JIy4ed B IUIOCKOIIAPAJICIBHON IUIACTUHE, TPEYTrOJIbHOWU IpU3ME,
TOHKOMU JIMH3E;

- CTPOUTH U300pakeHre MpeaMeTa B INIOCKOM 3epKajie, B TOHKOM JINH3E;

- IEPEYMCISITh BUIBI JUH3, UX OCHOBHBIE XAapPAKTEPUCTUK — ONTHYECKUU LIEHTP,
rJIaBHas ONTHYECKas 0Ch, (POKYC, ONTHYECKAs CUJTIA;

- HAXOJUTh B KOHKPETHOM CUTYyallMW 3HAYEHMS yIVla MAACHUs, yria OTPaKECHWS,
yria TOpeJoOMIICHHUS, OTHOCUTENIBHOTO IIOKa3aTedsl MpeloMIICHUs, aOCOIIOTHOTO
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MoKasaresisl TPEeNIOMIICHHS, CKOPOCTH CBeTa B cpelne, (POKYCHOTO pPacCTOSIHHMS,
ONTUYECKOW CHWJIbl JIMH3bI, YBEIWYEHUS JIMH3bI, NEpHoja NU(PPAKIMOHHOW PpEIIETKH,
MOJIOKEHUS] THTEPPEPEHIIMOHHBIX U TU(GPAKIIMOHHBIX MAKCUMYMOB U MUHUMYMOB;

- 3aIUChIBaTh (GOPMYITy TOHKOHM JIMH3BI, HAXOJIUTh B KOHKPETHBIX CUTYaIUsX C €€
MOMOIIBIO HEU3BECTHBIE BEJITMYUHBI;

- OOBACHATH TPUHIIUI KOPPEKIIMH 3PEHUS C TIOMOIIBIO OUKOB;

- JKCIEPUMEHTAIBHO OINpPEACNITh MOKa3aTelb MPEIOMIICHUS Cpelibl, (OKYyCHOE
paccTosiHue coOMparolieil IMH3BI, IJIMHY CBETOBOM BOJIHBI C TIOMOIIBIO0 AU(PPaKIIMOHHON
pELIETKY;

- BBIJICJISITH OCHOBHBIE MOJIOKEHNS KOPITYCKYJIIPHOW U BOJIHOBOW TEOPUM CBETA

OO0y4aemblil NOJYYUT BO3ZMOKHOCTh HAYUYHUTHCS

- IOHUMATh U OOBSCHATH LIETOCTHOCTh (PU3NYECKON TEOpUHU, Pa3IU4aTh IPAHULBI
€€ IPUMEHUMOCTH U MECTO B PsIY APYTHX (PU3UUECKUX TEOPUH;

- BIAJECTh IPUEMAaMH IIOCTPOEHUS TEOPETUYECKUX [OKA3aTeNIbCTB, a TaKXKE
MPOrHO3UPOBAHUS OCOOEHHOCTEH MpOTEeKaHWs (PU3MUECKHUX SIBICHUH M IMPOLIECCOB Ha
OCHOBE ITOJIyYEHHBIX TEOPETHYECKHUX BBIBOJOB U JJOKA3aTEIIbCTB;

- XapakTEepU30BaTh CUCTEMHYIO CBS3b MEXKJY OCHOBOIIOJIAralOUIMMH HAayYHBIMHU
HNOHSTUSMM: TNPOCTPAHCTBO, BpeMs, MaTepus (BELIECTBO, IOJIE), ABW)KEHUE, CHIIA,
DHEPIHUS;

- BBIJIBUraTh THMIOTE3bl HAa OCHOBE 3HAHUS OCHOBOIOJATAIOINX (U3HUECKUX
3aKOHOMEPHOCTEW U 3aKOHOB;

- CaMOCTOSITENBHO MJIAHUPOBATH U MPOBOUTH (PU3NYECKUE IKCIIEPUMEHTHI;

- XapaKTepHu30BaTh TIJI00aJbHbIE MPOOJEMBI, CTOSIIHUE MEPE] YeIOBEYECTBOM:
HSHEPreTUYECKHUE, ChIPbEBbIC, 3KOJOTMYECKHE, — WU POJb (PU3UKU B PEUICHUH 3STUX
npo0OJieM;

- pemarbh MpPaKkTUKO-OPHUEHTHUPOBAHHBIE KAUECTBEHHbIE U pacyueTHbIe (hU3nveckue
3a/lauyu ¢ BBIOOPOM (PU3UYECKON MOJENH, MCIOJIb3YsI HECKOJBKO (PU3NYECKHX 3aKOHOB
Wi  (GopMyJl, CBSA3BIBAIOIIMX HW3BECTHbIE (DU3MUECKUE BEJIWYMHBI, B KOHTEKCTE
MEXIIPEIMETHBIX CBS3EH;

- OOBSICHATH MPUHIIUIIBI PAOOTHI M XapaKTEPUCTUKU W3YYEHHBIX MAIIUH, TPUOOPOB
Y TEXHUYECKUX YCTPOUCTB;

- OOBSCHATH YCIOBUS MPUMEHEHHS (PU3UUYECKUX MOJENeH Mpu peleHUuu
¢bu3nueckux 3a7a4, HaXOIUTh a/IEKBAaTHYIO MPEAJIOKEHHOM 3a1aue (pU3nuecKyo MOJeb,
paspemiaTth npodjieMy Kak Ha OCHOBE MMEIOUIUXCS 3HAaHUHM, TaK U MPU MOMOILIU METOJI0B
OLICHKHU.

OcHoBa crneruaibHOU TEOPUH OTHOCUTEIIbHOCTH

OOyuaeMblil HAyYuTCS

- JaBaTh OIpEJAENICHUs TOHSITHI: CcOObITHE, MOCTYyJaT, MHEepUUaIbHas CcHCTeMa
oTueTa, Bpems, IJIMHA Teja, Macca MOKOs, UHBAPUAHT, SHEPTHUS TTOKOS;

- OOBSACHATH  TPOTUBOPEUUS  MEXKAY  KIACCMUECKOW  MEXaHMKOW U
aneKkTpoanHaMuKkoil MakcBesia u npuunHbl nosiBieHus: CTO;

- opmymnupoBath noctynatsl CTO;

- opmymmpoBath BIBOABI 13 mocTynatoB CTO

OOyyaeMblil NOTYyYUT BOZMOXKHOCTh HAYYUThCS
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- IOHUMAaTh U OOBSICHATH LIETIOCTHOCTh (PU3UUECKON TEOPUU, PA3IUYaTh IPAHULIBI
€€ MPUMEHUMOCTH U MECTO B Py APYruX (PU3NUECKUX TEOPHUH;

- BIAJCTh MPUEMaMHM TMOCTPOEHUS TEOPETUUYECKUX JOKA3aTeNIbCTB, a TaKXKe
IPOTHO3UPOBAHUST OCOOCHHOCTEW MPOTEKaHUs (PU3MUECKUX SIBJICHUW U MPOIECCOB HaA
OCHOBE IMOJYYEHHBIX TEOPETUYECKHUX BBHIBOJIOB U JIOKA3aTEIbCTB;

- BBIJIBUTaThb TUINOTE3bl HAa OCHOBE 3HAHUS OCHOBOIIOJATAIOMIUX (PUINYECKUX
3aKOHOMEPHOCTEH 1 3aKOHOB

KBanroBas ¢usuka. ®usnka atoMa 1 aTOMHOTO A1pa

CBeTOBbIE KBAaHThI

OOyuaeMblil HAyYuTCS

- JaBaTh oOMNpeAeNeHus MNoHATHI: (oTod(h(dEeKT, KBaHT, TOK HACHIIICHUS,
3a/iep KUBAIOILEE HAIIPsKEHUE, padoTa BbIX0/1a, KpacHas rpanuia gorosdpdexra;

- pacmo3HaBaTh, Ha0MOAATh siBieHUE (HOTOIPDEKTA;

- OIMCBIBATH ONbITHl CTONETOBA;

- popmynupoBath runoresy [lnanka o kBaHTax, 3akoHbI (OTOIPPEeKTa;

- aHAJIM3UPOBATH 3aKOHBI HOTOIPdEKTa;

- 3aIIMCBIBATh U COCTABIISATh B KOHKPETHBIX CUTYyallUsIX YpaBHEHUE DUHIITEHHA AJIs
¢boTorddekTa 1 HaXOAUTH C €r0 MOMOILBIO HEU3BECTHBIE BEJIMUUHBL;

- IPUBOJIUTH IPUMEPHI UCIIOJIb30BaHus (OTOAD(DEKTA;

- 00BACHATDH CYyTh KOPIYCKYJISIPHO BOJHOBOIO Ayain3Ma;

- OomuchIBaTh ONBITHI JlebemeBa 1O W3MEPEHHWIO JaBIEHUS CBEeTa U
MOJITBEPIKIAIOIIUX CI0KHOE CTPOSHUE aTOMa;

- aHAIM3UPOBaTh pabOTy YUYEHHBIX MO CO3JaHHUI0O MOJENTH CTPOCHHUS aToMa,
MOJIyYEHUIO0 BBIHYKJICHHOTO M3JIyYeHHUs, TMPUMEHEHUH Ja3epoB B HayKe, MEAMIIMHE,
MPOMBINIIICHHOCTH, OBITY

OOy4aeMbIii TOTYYUT BOSMOXHOCTh HAYYUTHCS

- IOHUMAaTh U OOBSICHITH LIETOCTHOCTh (PU3NYECKON TEOPUH, pa3inyaTh IPaHUIIbI
ee MPUMEHUMOCTH U MECTO B PNy APYTHX (PU3HUECKUX TEOPHIA;

- BJAJETh IpUEMaMHU I[OCTPOCHMUS TEOPETHUECKUX JOKa3aTEeNbCTB, a TaKXKe
MIPOTHO3UPOBAHUS OCOOEHHOCTEH MpOTEeKaHMsl (PU3MUECKHUX SIBICHUNH M IMPOLIECCOB Ha
OCHOBE MOJYYEHHBIX TEOPETUYECKUX BBIBOJIOB U JI0KA3aTEIbCTB;

- XapakTepu30BaTh CHUCTEMHYIO CBS3b MEXKIY OCHOBOIMNOJATalolUMU HayYHBIMU
MNOHSTUSMH: TPOCTPAHCTBO, BpeMsi, MaTepus (BELIECTBO, IOJIE), ABM)KEHUE, CHIIA,
DHEPTus;

- BBIIIBUTaTh THIOTE3bl HAa OCHOBE 3HAHUS OCHOBOMOJATAOIMINX (HU3HUECKUX
3aKOHOMEPHOCTEMN Y 3aKOHOB;

- CaMOCTOSTEIHHO TUIAHUPOBATH U TIPOBOAUTH (YU3MUECKUE IKCIIEPUMEHTHI,

- XapakTepu3oBaTh TJ00ambHBIC MPOOJEMBI, CTOSIINE TEpe YeTOBEYECTBOM:
DHEPreTHUUECKHUE, CHIPhEBBIC, SKOJOTHYECKHE, — M POJb (DU3UKKM B PEIICHUH OSTUX
mpooJem;

- pelaTh MPaKTUKO-OPHUEHTUPOBAHHBIE KAaue€CTBEHHBIE M pacueTHbIe (U3NYECKUE
3aJa4i ¢ BHIOOPOM (DM3MUYECKON MOENH, UCTIOJb3ysl HECKOJIbKO (PU3NYECKUX 3aKOHOB
win  (GopMyJ, CBSA3BIBAIOIIMX HW3BECTHbIE (IU3MUECKUE BEIWYMHBI, B KOHTEKCTE
MEXIPEAMETHBIX CBS3EH;
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- OOBSICHATH MPUHIUIIBI PAOOTHI U XapaKTEPUCTUKU U3yUYEHHBIX MAIIUH, TPHOOPOB
U TEXHUYECKHUX YCTPOUCTB;

- OOBSCHATH YCJIOBUS TPUMEHEHUs (PU3NYECKUX MOJCNIeH TMpU pEHICHUH
bu3nUecKux 3a1a4, HaXOAUTh aJCKBATHYIO MPEJIOKEHHOH 3a1aue (PU3NYECKyI0 MOIENb,
paspeniaTth npodieMy Kak Ha OCHOBE MMEIOIIMXCS 3HaHUH, TaK U MPU MOMOIIM METOJIOB
OLICHKH.

AtomHas usrka

OOyuaeMblil HAy4uTCS

- JaBaTb ONPENCIICHHS IOHATHW: ATOMHOE SIpO, DHEPreTUYECKUM YpPOBEHbD,
DHEPIus MOHU3ALMH, CIOHTAHHOE U BBIHYKICHHOE U3JIy4eHUE CBETA,

- OIMCBIBATH OMBITH Pezepdopra;

- ONKUCHIBATh U CPaBHUBATH Mojieu aToma TomcoHa u Pesepdopaa;

- paccMaTpuBaTh, HCCIIEIOBATH U ONKMCHIBATh TUHENYATHIE CIIEKTPBHIL;

- (opMyIMpOBaTh KBAHTOBBIE MOCTYJAThl bopa; OOBACHATH JMHEHUYAThl CIEKTPHI
aToMa BOJIOpOJia Ha OCHOBE KBAaHTOBBIX NOCTYnaToB bopa;

- PacCUMTHIBATh B KOHKPETHOW CUTYyallMU YacTOTY U JUIMHY BOJIHBI UCITyCKaeMOTO
(dboTOoHa Npu Iepexo/ie aToMa U3 OJTHOTO CTAllMOHAPHOTO COCTOSIHUA B JPyroe

OOy4aeMblii MOJTYYUT BO3MOKHOCTh HAYUUTHCS

- IOHUMAaTh U OOBSICHATH LIEJTOCTHOCTh (PU3UUYECKON TEOPUH, pa3IU4aTh IPAHULIBI
€€ MPUMEHUMOCTH U MECTO B Py IpYrUX (PU3HUECKUX TEOPHUil;

- BIJIAJIETh TPUEMAMU ITOCTPOCHUS TEOPETHYECKUX JIOKA3aTENIbCTB, A TaKKe
MIPOTHO3UPOBAHUSI OCOOEHHOCTEW MpOTEeKaHUsl (U3MYECKUX SBJICHUA W TPOLECCOB Ha
OCHOBE ITOJIYYEHHBIX TEOPETUYECKNX BBIBOJOB U JOKA3aTEIbCTB;

- XapaKTEepHU30BaThb CHUCTEMHYIO CBSI3b MEXKAY OCHOBOIOJIATAOIIMMH HAYYHBIMU
MOHSATUSIMU: TPOCTPAHCTBO, BpeMs, MaTepus (BELIECTBO, I0JIE), ABUKEHUE, CHUIIa,
SHEPIHUs;

- BBIJIBUraTh THMIOTE3bl HAa OCHOBE 3HAHUS OCHOBOIOJATAIOINX (U3HUECKUX
3aKOHOMEPHOCTEHN Y 3aKOHOB;

- CaMOCTOSTEIbHO TUIAHUPOBATH U POBOAUTH (PU3MUECKUE IKCIIEPUMEHTHI;

- XapakTepu3oBaTh IJI0OaJbHbIE MPOOJEMBI, CTOSIINE Mepes YeTIOBEUYECTBOM:
HHEPreTUUECKHUE, CHIPbEBBIC, JKOJOTMYECKHE, — M POJb (PU3MKKM B PEIIEHUU OSTUX
mpooJem;

- pelaTh MPaKTUKO-OPHUEHTUPOBAHHBIE KaueCTBEHHBIE M pacueTHbIe (U3NYECKUE
3a/layu ¢ BbIOOPOM (PU3UYECKON MOJENH, UCHOJb3Ysl HECKOJbKO (PM3MUYECKUX 3aKOHOB
win  (Gopmys, CBS3BIBAIOMIMX M3BECTHbIE (PU3NYECKHE BEIUYHMHBI, B KOHTEKCTE
MEXIIPEAMETHBIX CBS3EH;

- OOBSICHATH MPUHLHUIIBI PAOOTHI M XapaKTEPUCTUKU U3YUEHHBIX MAIlMH, TPUOOPOB
Y TEXHUYECKUX YCTPOWUCTB;

- OOBSACHATH YCJOBUS TPUMEHEHUS (PUBMYECKUX MOJENe NpHU peleHUun
bu3znueckux 3a7a4, HaXOIUTh a/IEKBaTHYIO MPEAJIOKEHHOM 3a1aue (pU3nuecKyo MOJeb,
pazpemath npoljaeMy Kak Ha OCHOBE UMEIOIINXCS 3HAHUM, TaK U MPU MOMOIIU METOA0B
OLICHKH.

N3nmyyeHns 1 CIEKTPhI

OOyuaeMblil HAyYUTCS



18

- J1aBaTh ONPENEIICHUE ITOHATHUM, TEIJIOBOE U3IIyUEHHUE, DJICKTPOJIOMUHECLICHIIUA,
KaTOAOJIOMUHECIICHIIUS, XEMIJIIOMUHECIIEHIUS, (OTOTOMUHECIICHIUS, CIUIOITHOM
CIIEKTp, JIMHENYATBIN CIEKTP, MOJOCATHIA CHEKTP, CIEKTP MOTJIOIICHUS, CIEKTPAIbHbBIN
aHamus;

- IEPEYUCIIATH BUJIBI CIEKTPOB;

- pacro3HaBaTh, HAOIIOJATh CIUIOIIHON CHEKTp, JIMHEWYAThIM CIIEKTP, MOJIOCATHIH
CIIEKTp, CIIEKTP U3JIYYEHUS U CIIEKTP MOTJIOIICHUS;

- NEPEUYUCIATh BUABI JEKTPOMATHUTHBIX M3JIyYEHWW, UX MCTOYHHKH, CBOWCTBA,
IIPUMEHEHHUE;

- CPaBHUBATh CBOMCTBA 3JICKTPOMArHUTHBIX BOJIH PA3HOW YaCTOTHI.

OO0y4aemblil HOJYYUT BO3ZMOKHOCTh HAYUUTHCS

- IOHUMATh U OOBSCHATH LIETOCTHOCTh (PU3NYECKON TEOpUHU, Pa3IU4aTh IPAHULBI
€€ IPUMEHUMOCTH U MECTO B PSIAY APYTHX (PU3UUECKUX TEOPUH;

- BJIAJETh IIPUEMAMU IIOCTPOCHUS TEOPETHUUYECKUX JIOKA3aTeNIbCTB, a TaKxke
MPOrHO3UPOBAHUSI OCOOEHHOCTEH MpOTEeKaHWsI (PU3UUYECKUX SBICHUM U TPOLIECCOB HA
OCHOBE IIOJIyYEHHBIX TEOPETUUYECKUX BBIBOJOB U JOKA3aTEIIbCTB;

- BBIJIBUraTh THMIOTE3bl HAa OCHOBE 3HAHUS OCHOBOIOJATAIOIMNX (PU3HUECKUX
3aKOHOMEPHOCTEN U 3aKOHOB;

- CaMOCTOSITEIbHO TUIAHUPOBATH U MPOBOAUTH (PU3MUECKUE FIKCIIEPUMEHTHI;

- pelaTh NPaKTUKO-OPUEHTUPOBAHHBIE KAaUE€CTBEHHBIE M pacueTHble (U3NYECKUE
3a/la4yu ¢ BbIOOPOM (PU3MYECKOM MOJENH, UCIOJIb3Ysl HECKOJBKO (PU3NYECKHX 3aKOHOB
uin  (Gopmys, CBS3BIBAIOIIMX M3BECTHbIE (PU3NYECKHE BEIUYMHBI, B KOHTEKCTE
MEKIIPEIMETHBIX CBSI3EH.

®du3uKa aTOMHOTO fJIpa

OOyuaeMblil HAy4uTCSs

- JaBaTh ONpPENEIECHUS NOHATHUN: MAaCcCOBOE YHCIO, HYKJIOHBI, SAECPHBIE CHIIBI,
nepeKT Macc, DJHEprusi CBsI3U, YJeNbHAas DJHEPrus CBSA3M AaTOMHBIX  fJEp,
PaaOaKTUBHOCTD, IEPUOJ IOJIypacliafa, MCKYCCTBEHHAs PaAUuOAKTUBHOCTH, SAEPHBIC
peakiuy, 3HEPreTUYEeCKUil BBIXOJ SACPHOM peakuuH, KOd(P(QUIUEHT pa3MHOKECHHUS
HEUTPOHOB, KPUTHUYECKAsA MACCa, PEAKTOPBI-PA3MHOKHUTEIH, TEPMOSIIEPHAS PEAKLIUS:

- CPaBHMBATh CBOWCTBA MPOTOHA U HEUTPOHA,

- OIKUCBIBATH IPOTOHHO-HEUTPOHHYIO MOJIEIb SA1Pa;

- ONpeleNsITh COCTaB SAep pAa3jIMYHBIX JJIIEMEHTOB C TOMOIIBIO TaOIUIIbI
MenpneneeBa; n300paxkaTh U YUTATh CXEMbI ATOMOB;

- BBIYUCIATH Je(EeKT Macc, HSHEPrui0 CBSI3M W YJEIbHYIO DJHEpPrUI0 CBA3U
KOHKPETHBIX AaTOMHBIX SIEP; AHAJIU3MPOBATH CBSI3b YJEIbHOW DJHEPTMU CBS3U C
YCTOWUYUBOCTBIO SJIED;

- IEPEYNCIIATH BUIbI PATHOAKTUBHOTO paclaja aTOMHBIX SIJEp;

- CpaBHMBaTh CBOMCTBA alib(pa-, OeTa- U ramMMa-u3JIydeHHid; 3alUChIBaTh MPaBUIIa
CMEILIEHUsI TPU PaJIMOAKTUBHBIX pacHagax; ONpeAessaTh 3JIEMEHTHI, 0Opa3ylouiuecs B
pe3yabpTare paJuoOaKTUBHBIX PacIaioB;

- 3aMKChIBaTh, OOBSICHATH 3aKOH PaJMOAKTUBHOTO pacraja, yKa3bIBaTh TPaHHIIBI
€ro NPUMEHUMOCTH; ONPEIEIATh B KOHKPETHBIX CUTYAIUAX YUCIIO HEPACTIABIIUXCS sI€Ep,
YHUCJIO PACIaBIIMXCS SAEP, NEPUOL MTOITYpacIaia;
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- IEPEYHCIIATh U OMHUCHIBATh METO/IbI HAOIOIEHUSI U PETHUCTPALIH IEMEHTAPHbBIX
YACTHLL;

- 3allMChIBaTh SJEPHBIE PEAKIMH, OINPEAEIATh MPOIYKTHl SACPHBIX pEaKLUH,
pacCcUUTHIBaTh SHEPTUUYECKUI BBIXO/ SIAEPHBIX PEAKIINA;

- 00BACHATH IPUHIIUIIBI YCTPONCTBA U pabOTHI IEPHBIX PEAKTOPOB;

- y4acTBOBAaTh B OOCYKJIECHUH NIPEUMYIIECTB U HEJOCTATKOB SACPHOU SHEPTETUKU

OOy4aeMblil MOJTYYUT BO3MOKHOCTb HAYUUThCSI

- IOHUMATh U OOBSICHITH LIETOCTHOCTh (PU3UUYECKON TEOPUH, Pa3IUYaTh TPAHULIBI
ee MPUMEHUMOCTH U MECTO B PANY APYTHX (PU3HMUECKUX TEOPHIA;

- BJAJeTh MpPUEMaMHU I[OCTPOCHHUS TEOPETHUECKUX JOKA3aTENbCTB, a TaKXKe
MPOTHO3UPOBAHUS OCOOEHHOCTEH MpOTEeKaHHs (PU3MUECKHX SIBICHUNA M IMPOLIECCOB Ha
OCHOBE TIOJTyYEHHBIX T€OPETUYECKUX BBHIBOJIOB U JI0KA3aTEIbCTB;

- XapaKTepu30BaTh CHCTEMHYIO CBS3b MEXKIY OCHOBOMOJATAIONIUMHU HAyYHBIMU
HNOHSTUSMU: TNPOCTPAHCTBO, BpeMs, MaTepus (BELIECTBO, IOJIE), ABW)KEHUE, CHIIA,
SHEPrus;

- BBIJIBUraTh THMIIOTE3bl HAa OCHOBE 3HAHUS OCHOBONOJATaromMX (PU3MUECKUX
3aKOHOMEPHOCTEN 1 3aKOHOB,;

- CaMOCTOSTEIbHO TUIAHUPOBATH U POBOAUTH (PU3MUECKUE FIKCIIEPUMEHTHI;

- XapakTepu3oBaThb IJI0OaJbHBbIE MPOOJEMBI, CTOSIIME MEpel YETIOBEYECTBOM:
HSHEPreTUUECKUE, CHIPbEBBIC, SKOJIOTMYECKHE, — M POJb (PU3MKU B PEIIEHUU OSTUX
npo0JieMm;

- pemaTh MPaKTUKO-OPHUEHTUPOBAHHBIE KAaUeCTBEHHBIE M pacueTHbIC (U3NYECKUE
3aa4i ¢ BBHIOOPOM (M3MUYECKON MOJENH, MCTOJb3Ysl HECKOIbKO (PU3NYECKUX 3aKOHOB
win  GOpMyJ, CBS3BIBAIONIMX W3BECTHbIE (DM3MUECKUE BEIWYMHBI, B KOHTEKCTE
MEXIPEAMETHBIX CBA3EH;

- OOBSICHITH MPUHITUIIBI PAOOTHI M XapaKTEPUCTUKU U3YUCHHBIX MAIlliH, TPUOOPOB
Y TEXHUYECKUX YCTPOWCTB;

- OOBSICHATH YCIIOBUS MPUMEHEHHS (PU3MUECKHMX MOJAENeH Mpu peleHuu
bu3nueckux 3a7a4, HaXOAUTh a/IEKBaTHYIO MPEAJIOKEHHON 3a1aue (pU3NUecKyIo MOJEb,
pazpeiath npoOjaeMy Kak Ha OCHOBE UMEIOIIMXCS 3HAHUM, TaK U IPU NOMOIIM METOJIOB
OLICHKH.

DJeMeHTapHbIe YaCTULIBI

OOyuaeMblil HAYIUTCS

- TaBaTh OIPEACTICHS IOHATUI: aHHUTUIISIINS, JICTITOHBI, aIPOHBI, KBAPK, TJTFOOH;

- IEPEUNCIISITH OCHOBHBIE CBOMCTBA AJIEMEHTAPHBIX YACTHII;

- BBIAICIIATD TPYIIIHI DJIEMEHTAPHBIX YaCTHIIL;

- TIEPEYHCIIATh 3aKOHBI COXPAHEHHUS, KOTOPbIC BBIMOIHSIOTCS TPU MPEBPAIICHUIX
YACTHIL;

- OMNHUCHIBaTh NPOIECCHl AHHUTHIIALMW YacTHIl M AHTHYACTUI[ W POXKICHHUS
AJIEKTPOH-TIO3UTPOHHBIX Map;

- Ha3bIBaTh U CPABHUBATH BUJbI (DYHIaMEHTAIbHBIX B3aUMOICHCTBUM;

- OIMCBIBAThH POJIb YCKOPUTEJICH 37I€MEHTAPHBIX YACTHII;

- Ha3bIBaTh OCHOBHBIE BU/IbI YCKOPUTEIEH 3I€MEHTAPHBIX YACTHII

OOyyaeMblil NOTYyYUT BOZMOXKHOCTh HAYYUThCS
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- IOHUMATh U OOBSICHATH METOCTHOCTh (PHU3NYECKON TEOpWHU, PA3TUIaTh TPAHUIIBI
€€ MPUMEHUMOCTH U MECTO B PsIy APYTUX (HU3UUECKUX TEOPUH;

- BIAJETh MPUEMAMH IIOCTPOEHUS TEOPETUUYECKUX [IOKA3aTeNIbCTB, a TaKKe
IPOTHO3UPOBAHUST OCOOCHHOCTEW MPOTEKaHUs (PU3MUECKUX SIBJICHUW U MPOIECCOB HaA
OCHOBE IMOJYYEHHBIX TEOPETUYECKHUX BBHIBOJIOB U JIOKA3aTEIbCTB;

- XapaKTepHU30BaTh CUCTEMHYIO CBSI3b MEXK]y OCHOBOIOJIATAIONIUMHU HAyYHBIMHU
MNOHATUSIMU: TPOCTPAHCTBO, BpeMs, MaTepus (BELIECTBO, II0Jie), ABUKEHUE, CHUJIa,
DHEPTHS,;

- BBIIBUTATh THUIOTE3bl HA OCHOBE 3HAHUS OCHOBOIOJIATAIONIUX (DU3UIECKUX
3aKOHOMEPHOCTEW U 3aKOHOB;

- CaMOCTOSITEIHHO TJIAHUPOBATH M MPOBOIUTH (PU3NUECKUE IKCIICPUMEHTHI;

- XapaKTepHu30BaTh TJI00aTbHBIC MPOOJEMBI, CTOSIIHE TEPEI UYEITOBEUYCCTBOM:
DHEPTEeTUYECKHUE, CBHIPHEBBIC, JKOJOTHUECKHE, — W POJIb (PU3UKU B PEIICHUH OSTUX
npo0Jem;

- pemarh MPaKTUKO-OPUEHTUPOBAHHBIE KAY€CTBEHHBIE U pacyeTHbIC (HHU3MUECKUE
3a/lauyu ¢ BBIOOPOM (PU3UYECKON MOJENH, UCIOJIb3YsI HECKOJIBKO (DHU3MYECKUX 3aKOHOB
i (Gopmys, CBS3BIBAIOIIMX M3BECTHbIE (PU3WYECKUE BEIUYHMHBI, B KOHTEKCTE
MEXITPEAMETHBIX CBS3EH;

- OOBSICHATH MPUHIIUIIBI PAOOTHI M XapaKTEPUCTUKHN U3YUCHHBIX MaIllUH, TPUOOPOB
U TEXHUYECKUX YCTPOWUCTB;

- OOBSACHATH YCJIOBHUS TPUMEHEHUS (PU3MUECKHX MOJCICH TIPH PpEIICHUN
(bU3UYeCcKuX 3a71a4, HAaXOAUTh aJCKBAaTHYIO TPEIJI0KCHHOH 3a1aue (PU3nIecKyro MOIEb,
paspeniaTh MpodJeMy Kak Ha OCHOBE MMEIOIITUXCS 3HAHUH, TaK W TP TTOMOIIH METOJIOB
OIICHKH.

Crpoenue Beenennoit

OOyuaeMblil HAyYuTCS

- 1aBaTh OMpEeeTICHUs MOHATUI: HeOecHas cdepa, HIKIUNTHKA, HEOECHBIN IKBATOP,
MOJIFOC MUPA, OCh MUpPA, KPYT CKJIIOHEHUS, IPSMOE BOCXOXKACHHUE, CKIIOHEHHE, Mapaliakc,
napcek, aCTpPOHOMHYECKasl €IMHUIIA, TIEpUreIni, apenuii, COTHEYHOE 3aTMEHHE, JIYHHOE
3aTMEHHE, TJIaHEThl 3€MHOW TPYIIbI, IUIAHETHI-TUTAHTHI, ACTEPOU], METEOP, METEOPHUT,
dbortocdhepa, CBETUMOCTh, IpoTyOepaHel, IyJbcap, HEHTPOHHAS 3Be3/a, MPOTO3BE3Ia,
CBEpPXHOBasl 3B€3/1a, TAJIAKTUKA, KBa3ap, KpacCHOE cMelleHue, Teopus bomibioro B3phiBa,
Bo3pacT Bcenennou;

- BBIJICJISITh OCOOCHHOCTU CUCTEMBI 3eMIISI-JTYHA;

- pacro3HaBaTh, MOJCIIMPOBATH JTYHHBIC U COJTHEYHBIC 3aTMCHHUS;

- 0OBSCHATH IPHUIIUBHI U OTIIUBHI;

- omuchiBaTh cTpocHHEe COJHEYHOW CHCTEMBI, TIEPEUHCIIATh TUIAHETHI W BHUIBI
MaJIbIX Te,

- TIEPEYHCIIATh TUITUYHBIC TPYIIBI 3BE3/l, OCHOBHBIC (PHM3NYCCKHE XapaKTEPUCTUKH
3BE3/l, OTMMCHIBATH YBOJIOIUIO 3BE3/] OT POKACHUS 0 CMEPTH;

- Ha3bIBaTh CaMbI€ SPKHE 3BE3JIbl U CO3BE3/INS;

- IEPEYNCIISITh BUIBI TAIAKTHK;

- BBICNATH MIIEUHBIM TyTh CpPEOUd JPYTUX TAIAKTHK, OMNPENENsATh MECTh
CoaHeYHOM CHCTEMEBI B HEM;
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- TOPUBOAUTH KpaTKOE W3JI0KEHUE Teopuu bosbmIoro B3pbIBA M TEOPUU
pacuupsroniercs BeenenHoi.

OO0yyaeMblIil TOTYYUT BOBMOKHOCTh HAYUYUTHCSA

- IOHUMATh U OOBSCHATH LIETOCTHOCTh (PU3UYECKON TEOpUHU, Pa3IUdaTh IPAHUIIBI
€€ MPUMEHUMOCTH U MECTO B PsIIy APYTUX (HU3UUECKUX TEOPUH;

- BIIAJIETh TpPUEMAMU IIOCTPOCHUS TEOPETHUECKUX JIOKA3aTENIbCTB, a TaKKe
IPOTHO3UPOBAHUSI OCOOCHHOCTEW MPOTEKaHUs (U3MUECKUX SIBICHUUA U MPOIECCOB Ha
OCHOBE ITOJIyYEHHBIX TEOPETUYECKUX BBIBOJOB U JOKA3aTEIbCTB;

- XapaKTepHU30BaThb CHUCTEMHYIO CBSI3b MEXKAY OCHOBOIIOJATAIONIMMH HAaYYHBIMU
MOHATUSIMU: TPOCTPAHCTBO, BpeMs, Marepusi (BEIIECTBO, IMOJIE), IBUKEHUE, CHIIA,
SHEPIus;

- BBIABUTaTh TUIOTE3bl HAa OCHOBE 3HAHUS OCHOBOIOJIAralolUX (PU3NYECKUX
3aKOHOMEPHOCTEW U 3aKOHOB;

- OOBSCHSATD yCIOBUS MPUMEHEHUS (PU3NYECKUX MOJIeTIeH TIPU pelIeHUU
($u3NUYecKrX 3a1a4, HAXOAUTh a/IEKBATHYIO MPEJIOKEHHOM 3a1aue PU3NIECKYIO MOJIEIb,
pazperaTth npodyeMy Kak Ha OCHOBE UMEIOIIMXCS 3HAHUM, TaK U MPU OMOIIM METOJI0B
OLICHKH

3. Conep:xaHue y4eOHOI0 nMpeaMeTa.

OCHOBBI 3JIEKTPOIUHAMUKH (TIPOIOJIKEHUE)

[TocTostHHBIN JIEKTPUYECKUN TOK. Cunma  TOKa. ConpoTusiieHuE.
[locnenoBarenpHOE W MAPAJUIEIBHOE COEAUHEHHE NPOBOJHHUKOB. 3aKOH JIKOyis—
JleHna. DnekTpoABHKyIIas cuiia. 3akoH Oma 1S MOJHOW LENU. DIEKTPUYECKUN TOK B
MIPOBOJAHUKAX, DIEKTPOJIUTAX, MOJIYIIPOBOJHUKAX, razax 151 BAKyYyME.
CBepXnpoBOIUMOCTb.

MarnutHoe nose. BekTop MHIyKIMM MarHATHOrO mnoJis. JleMCTBHE MarHUTHOTO
IIOJIS1 HA TPOBOJHMK C TOKOM M ABWKYIIYIOCS 3apsDKEHHYIO YacTHIly, cuia AmIiepa u
cwia JlopeHia. MarHuTHbIE CBOMCTBA BEIIECTBA.

SIBieHue 3MEKTPOMArHUTHOM WHAYKIMU. MarnutHeii notok. [Ipasuio Jlenna.
3aKOH DBJIEKTPOMAarHUTHOW WHIAYKIUU. SIBlIeHUE CaMOUHAYKIMU. WHIYKTUBHOCTB.
DJIEKTPOMarHuTHOE MOJIE.

HeMoHcTpauun InekrpoMeTp. [IpoBOAHUKH B 3JIEKTPUUYECKOM MOJIE.

JIMBIIEKTPUKY B JIEKTPUUYECKOM I0JI€. DHEPTUS 3apsSKEHHOTO KOHIAEHCATOpa.
DJeKTpou3MepuTeNIbHbIe MPUOOPHI. MarHuTHOE B3aUMOecTBHE TOKOB. OTKIIOHEHHE
ANEKTPOHHOTO ITy4YKa MATHUTHBIM T0JIeM. MarHuTHas 3anuck 3ByKa. 3aBUcUMocTh DJ1C
MHIYKIUU OT CKOPOCTH U3MEHEHUSI MATHUTHOTO TIOTOKA.

JlaGopatopHbie pabOThI

N3ydeHne nociie10BaTeIbHOrO U NapaJuIe]IbHOTO COETMHEHUN ITPOBOTHUKOB.

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

Kosnebanust 1 BOJIHBI

Mexanndeckue  kosneOanus.  ['apmonmdeckue  konebanus.  CBoOOAHBIC,
3aTyXxaroliue, BBIHYXKJCHHbIE KojeOanus. [IpeBpamieHus sHEprud mpu KoOJICOAHUSX.
Pesonanc.

OnextpomaruutHele  kojeOanus. KomeGarenpHblii  KOHTYp. IlepemennbIit
ANEKTPpUYECKUM TOK. Pe3onaHc B anekTpuueckon nenu. Koporkoe 3aMbpIkaHue.
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Mexanuueckue BoJIHBL. [IpononpHbie U monepedHble BOJHBL. CKOPOCTh M JIJIMHA
BosIHBL. THTEppepentus u nudpakius. JHeprust BOJHbI. 3BYKOBBIE BOJIHBI.

OnexkTpoMarHuTHbIE BOJIHBI. CBONCTBA 3JEKTPOMArHUTHBIX BOJIH. J[MaHa BOJIHBI
AIIEKTPOMATHUTHBIX U3IIYYCHUHN U UX TPAKTUYECKOE MPUMEHEHHE.

HemoncTpaunnCBOOOIHBIE  AJIEKTPOMAarHuTHeIe KosiebaHusa. Ocuuorpamma
nepeMeHHoro Toka. ['eHepatrop mnepeMeHHOro Toka. M3inydenue u  npuém
AIEKTPOMATHUTHBIX BOJIH.

JlaGopaTopHbIie pabOTHI

H3mepenne yckopeHus CBOOOIHOTO MaJCHUs ¢ TOMOIIbIO HUTSHOTO MasiTHUKA.

OnTuka

['eomerpuueckas ontuka. CKOpOCTh CBETA. 3aKOHBI OTPAXKEHHUS U IPEIIOMIICHUS
ceeta. DopMyna TOHKOM JIMH3bl. BoOJHOBBIE CBOMCTBAa CBETa: JIHUCIEPCHS,
uHTEephEepeHIUs, TUPPAKIUS, TOJIIPU3ALIHSL.

JemoncTpannn  OTpakeHHME M IPEJIOMJIEHUE  DJIEKTPOMAarHUTHBIX — BOJIH.
Wnrepdepennus cera. Judpakuus cBera. [lonydyeHue cnekTpa ¢ MOMOIIBIO MPU3MBIL.
[TommyueHue crekrpa ¢ MNOMOIIBIO AU(PpakuMoHHOW peméTku. Ilonmspuzanus cera.
[IpssMONIMHENHOE PACIIPOCTPAHEHHUE, OTPAXKEHUE M NpesIoMieHHe cBera. OnTuueckue
pUOOPHI

JlabopaTopHbie pabOThI

M3mepeHne rnokasaTessi IpeJoMIICHHs CTEKIIA.

HccnenoBanre 3aBUCUMOCTH PACCTOSIHUSL OT JIMH3BL 10 HM300paKE€HHUS OT
PACCTOSIHUS OT JIMH3BI 10 MIPEIMETA.

Onpenenenue JJIMHBI CBETOBOM BOJIHBI.

OCHOBBI CIIelIMaIbHONW TEOPUU OTHOCUTEIIBHOCTH

[TocTynatel TEOPUM OTHOCUTEIBHOCTH W CJEACTBUS WU3 HUX. MHBapHMaHTHOCTH
MOJYJISl CKOPOCTH CBETA B BaKyyMme. DHeprus nokos. CBsi3b MacChl U YHEPTUU CBOOOTHOM
YaCTHULIBI.

KBanToBas ¢usuka. @uznka aToMa 1 aTOMHOTO sijipa

['umoreza M. I[1nanka. @otosnexkrpuueckuit r3¢dext. OnbiTel CToNIETOBA. 3aKOHBI
dbotorpdexra. YpaBuenue Ditnimrerina. @otoH. KopmyckyasipHO-BOIHOBOM Tyann3M.

[Tnanerapuass monenp aroma. OOBSICHEHHE JTUHEHYATOrO CIIEKTpa BOAOPOJA Ha
OCHOBE KBAaHTOBBIX NOCTyJIaTOB bopa.

CocTaB M CTpOEHHUE AaTOMHBIX SJEp. ODHEPrusi CBSI3W aTOMHBIX siiep. Buasl
PaIMOAKTUBHBIX TMPEBpAIIEHU aTOMHBIX sJep. 3aKOH pPaJMOaKTUBHOTO pacraja.
Snepnbie peakuuu. Llennas peakuus aenenus saep. [[puMeneHue aaepHor SHEPTUH.

DnieMeHTapHbIe YacTUIlbl. DyHIaMEHTaIbHBIC B3AMMOICHCTBUSI.

Hemonctpauun: ®otosrddekr. Jluneituarsie ciekTpol u3nyuyenus. Jlazep. Cuérunk
MOHU3UPYIOIINX YaCTHII.

JlaGopaTopHbIie pabOThI

HaOmroieHre CIuIonHoro u JIMHEHYaToro CieKTpoB.

Crpoenue Becenennoit

ConHeuyHas cucTema: IUIaHEThl U Majible Tena, cucteMa 3emisi—JIlyHna. CtpoeHue u
sBosrorust Comania u 38831, Kimaccudukanms 38€371. 3BE3/161 1 ICTOYHUKH UX YHEPTHUU.

[Nanaktrka. CoBpeMEeHHBIE MPEICTABICHUS O CTPOCHUH U 3BOIIOLNK BceeneHHo.
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[lepeuens nabopaTOpHBIX padoOT:

1. 3y4yeHue nocieqoBaTeIbHOrO U MapajuieIbHOTO COeIMHEHUN MTPOBOTHUKOB.

2. U3mepenue 3/1C 1 BHYyTpEHHETO CONPOTUBICHUS UICTOYHUKA TOKA.

3. U3mepenue yckopeHus cBOOOIHOIO MaJeHus ¢ TOMOIIBI0O HUTSHOTO MasiTHUKA.

4. VI3amepeHnue nmokasaress MpeioMIICHUs CTEKIIA.

5. UccnenoBanue 3aBUCHMOCTH PACCTOSTHUSL OT JIMH3BL J1I0 M300pa)KeHUst OT
PACCTOSIHUS OT JIMH3BI JI0 TIPEIMETA.

6. OmnpeneneHue JUIMHBI CBETOBOM BOJIHBI.

7. HabGmonenre CriontHoro v IMHEHYaToro CIIeKTPOB.
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4. TemaTH4eckoe NVIAHUPOBAHUE Y4eOHOI'0 NpeaMeTa.
Tabsniia TeMaTHYecKoro MiIaHMpOBaHMsI MO 001ecTBO3HaHMIO Ha 11 kiace

Hcnionb3yemeble
Ne Koi-BO
wa Tema ypoxka 4ACOB [Tmanupyembie pe3ynbTaThl OCBOSHHUS MaTepuaia DIIEKTPOHHBIE
(mudpoBbIE) pecypChl
OnexTpoanHaMuka (pojoskeHue)(244)

1 YcioBus CymecTBOBAHMUS 1 PaccmaTtpuBath pa3ianyuHbIe JEHCTBUS SJEKTPHISCKOTO [Ipe3enTarnus,
AIEKTPUIECKOTO TOKA. TOKa. http://www.school-
DNEeKTPUIECKHUN TOK B [ToHMMATh CMBICT | 3aITUCBHIBATH (POPMYIIBI OIIPECIICHHSI collection.edu.ru/,
MIPOBOTHUKAX OCHOBHBIX (PM3MUYECKHUX BEIMUNH, XapaKTCPU3YIOITHUX https://infourok.ru

MOCTOSIHHBINA TOK M €T0 UCTOUYHUKH: CHJIa TOKa,
2 3akon Oma st yyactka 1 [Ipesenranus,
HaIpsDKEHUE, COMTPOTUBIICHUE MTPOBOAHIKA, YACIBHOE _
1eny. 3aBUCUMOCTh http://www.school-
conpoTtuBieHue nmpoBoanuka, IJ1C, pabota U MOIIHOCTb :
COTIPOTHUBJICHUS OT collection.edu.ru/,
AJIEKTPUYECKOTO TOKA. o
TEMITePaTyphI i https://infourok.ru
OOBICHATB: YCIOBUSI BOSHUKHOBEHHUSI M CYIIIECTBOBAHUS
3 Coenunenue 1 _ N [Ipe3enTanus,
MOCTOSIHHOTO TOKa; POJIb CTOPOHHUX CHJI, ACHCTBYIOIINX B _
MIPOBOTHUKOB. http://www.school-
UCTOYHHUKE TOKA. :
PaccmarpuBath ycTpOWCTBO U (hU3UYECKHUE OCHOBBI PAOOTHI: collection.edu.ruy,
" | https://infourok.ru
Pa3IMYHBIX UICTOYHUKOB IMMOCTOSTHHOTO TOKA, PEOCTara,
4 JlaGopaTopHas pabota OTEHITHOMETpA http://www.school-
y .
Nel «M3y4enne N3MepsTh: cuily TOKa ¢ MOMOIIBI0 aMIIEpMETpa U ﬁ?t”e?/t/'.o?'eduiw’
TMOCICAOBATCIBLHOTO 1 HaNpsOKEHUE C MIOMOIIBIO0 BOIBTMETPA C YIETOM ps-/intourok.ru
napaiieIbHOTO 6 o :
. a0COMIOTHON TIOTPEITHOCTY U3MEPEHHS; COMTPOTUBIICHHE C
COEIMHEHU i
noMouibo MyastumeTpa; I/C u BHyTpeHHEE
TPOBOJTHUKOBY
c I —— 1 COTIPOTHUBIIEHUE UCTOYHHKA TOKA. TP Ey—
m Onpenensate 31ak 3/1C B 3aBUCMMOCTH OT HAITPaBIICHHUS b Hi,
AIEKTPUIECKOTO TOKA. 6 http://www.school-
3 —Jlenua o oXOAA KO YPE. collection.edu.ru/
aKoH Joyis 1 @opMyIMpOBATH U 3aIIMCHIBATh OCHOBHBIE 3AKOHBI httos://i f. .k ’
MOCTOSTHHOTO TOKa: 3akoH OMa JiJ1s yJacTka 1IenHu, IepBoe pS-//infourok.ru
6 H3mepenue cuiibl TOKa, 1 IIpesenranus,
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HaIIPsKCHUS U
COIIPOTUBJICHUS B
BHGKTpH‘ICCKOP'I OCIIn

npasuio Kupxroda, 3akon xoyns—Ilenua, 3akon Oma
JUIsl IOJTHOM (3aMKHYTOM) 1IerH, 3akoH OMa 11 yJacTka
uenu, coaepsxarniero I/C.

http://www.school-
collection.edu.ru/,
https://infourok.ru

7 DICKTPOABMKYIIIAS CHTIA. CpaBHMBATh POBOJHUKH 10 UX YAETHHBIM JIEKTPUUECKUM
VicTouHnkM TOKa COTIPOTUBIICHUSIM.

8 3axkon OMa JJist OJTHOM OOBACHATH 3aBUCUMOCTb COITPOTHUBIICHUS POBOAHUKA OT
eTH TEMIIEPATYPHI.

9 Jla6oparopnas pabota CoOupaTh, HCIBITBIBATE M PAcCUMTHIBATL IIApaMeETpHl | [IpeseHTanus,
Ne2 «M3mepenne D/IC n DJICKTPUYCCKUX  IEMEH ¢ pasHbIM  COeIMHEHHeM | http://www.school-
BHYTPCHHETO IIPOBOJIHUKOB collection.edu.ru/,
COTIPOTHUBJICHUS https://infourok.ru
HCTOYHHKA TOKAY.

10 BxoHast KOHTpOJIbHAS [Ipesenranus,
pabora. http://www.school-

collection.edu.ru/,
https://infourok.ru

11 AHaINU3 KOHTPOJIBHOMN PaznuyaTe HOCUTENM IEKTPUYECKOTO 3apsiaa B Metaiuiax, | [Ipesenranus,
paboThI BaKyyMe, I'a3ax, pacTBOpax M pacIuiaBax 3JICKTPOJUTOB, http://www.school-
DKCIepUMEHTATbHBIC TIOJTYTIPOBOTHUKAX. collection.edu.ru/,
000oCHOBaHUS [TpuBOANTH SKCTIEPUMEHTATBHBIC 000CHOBAHUS https://infourok.ru
DJIEKTPOHHOU POBOJIUMOCTH METAJIJIOB.
IIPOBOJIUMOCTH METAJIOB N3y4darh ycTpONCTBO M MPUHLMNI IEUCTBUS: BAKYYMHOTO

12 DJIEKTPUUECKUM TOK B oA, JIEKTPOHHO-Ty4E€BOU TPYOKH. [Ipe3enTarus,
pacTBOpax M pacruiaBax Habmonath 1 00BACHATH BOSHUKHOBEHHE http://www.school-
AJIEKTPOJIUTOB. 3aKOH 3JICKTPOIIPOBOIHOCTH 3JICKTPOJIMTOB, SIBJICHHE 3JICKTpoin3a, | collection.edu.ru/,
AJIEKTPOJIH3A. ra30BBIN pa3psI. https://infourok.ru

13 DNEeKTPUIECKUN TOK B AHaM3UpOBaTh KAYECTBEHHOE PA3IMUUE MEXKITY METALIOM
ra3ax u BaKyyme ¥ TIOJIYTIPOBOJHUKOM 10 XapaKTepy 3aBUCUMOCTH

14 DJIEKTPUYECKUN TOK B YACIBHOI'O DJICKTPUYCCKOTO CONPOTUBJICHUS OT IIpesenranusi,
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MOJTYTIPOBOTHUKAX. TEMIICPATYyPHI. http://www.school-
PaccmarpuBath: TeXHUYECKHE IPUMEHEHHUS DIIEKTPOIIH3A, collection.edu.ru/,
MEXaHH3M 3JICKTPOIIPOBOAHOCTH ra3oB, MoaynpoBogHukoB. | https://infourok.ru
OOcyx1aTh: BOSHUKHOBEHHUE 3JICKTPOJIMTUUCCKOM
JMCCOLIMAIINY, SIBJICHUS HOHU3ALIMU Ta30B, HOHU3AIUN
3JICKTPOHHBIM YJIapOM, CAMOCTOSITEIBHOTO U HE
CaMOCTOSTEIILHOTO Pa3psI0B, TEPMOIICKTPOHHOM IMUCCUN
AJIEKTPOHHOM, IBIPOYHON ¥ IPUMECHOM TPOBOIUMOCTH
TIOJTYTIPOBOTHUKOB.

[TpuBOAKMTH IPUMEPHI IPAKTHUECKOTO MTPUMEHCHHSI
AIIEKTPOJIM3a, ITOJYITPOBOIHUKOBBIX IPHOOPOB.
OOHapyKMBaTh YMEHBIICHUE YAEIBHOIO 3JICKTPUYECKOTO
COIPOTHUBIICHUS TIOTYIPOBOIHUKOB IIPH MX HATPEBAHUHU HIIU
OCBCIIICHUH.

15 MarsuTHbIC PaccmarpuBath onbIThl DpcTena u AMIiepa. [Tpe3enrarus,
B3aMMOJICHCTBHSI. [ToHMMATh CMBICIT M 3aITUCHIBATH (DOPMYJIBI OTTPEICITICHHSI http://www.school-
MarauTHOE 10JIe TOKOB (U3UUECKUX BEJIUYMH, XapaKTePU3YIONIMX MarHuTHoenone | collection.edu.ru/,

16 WHayKiust MarHUTHOTO Y CBOWCTBA 3aMKHYTOTO KOHTYpa C TOKOM: MOJIYJIb https://infourok.ru
10JIA MarHuTHOW MHIYKIWH, cuia Amiepa, cuia JlopeHia,

17 JInHUM MarHuTHOM MarHuTHas NPOHULIACMOCTb CPEIbI. [Ipesenranus,
UHIYKIUH Hab6ironath 1 00BACHATB: EHCTBUE MATHUTHOTO MOJIS http://www.school-

Ha MPOBOJHUK C TOKOM, B3aUMOJICHCTBHE JABYX collection.edu.ru/,
napasuieIbHBIX MPOBOIHUKOB C TOKAMH, KaPTHHBI https://infourok.ru

18 JleficTBEe MarHUTHOI'O MAarHUTHBIX TMOJIEH, BPAILICHUE PAMKH C TOKOM B MarHUTHOM [Ipesenranus,
0JISI Ha TIPOBOJTHUK C I10JI€, OTKJIOHEHHE NOTOKA 3apsKEHHBIX YaCTHI] B http://WWW.SChOOI-
TOKOM. 3aKOH AMItepa MarHUTHOM IIOJIC. collection.edu.ru/,

OOGcyxmaTh CBOKCTBA 3HAKOBOM MOJIEJIM MArHUTHOTO 1ons | https://infourok.ru

19 I[BI/I)KCHI/IG 3apsDKEHHBIX — JUHUU WHAYKIOWH U IIPUMCHSATH €C IIPHU aHAJIN3C KapTUH HPCBGHTaHI/I}I,

qacTull B MAarHuTHOM

MAardHUTHBIX MOJIEH.

http://www.school-
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none. Cuna Jlopenua

dopmyaupoBaTh: MpaBUiIo OypaByuKa (MPaBOro BUHTA),
MPUHLUI CYTIEPIIO3ULIUA MarHUTHBIX TOJIEH, 3aKOH AMIepa,

collection.edu.ru/,
https://infourok.ru

20 MarsuTHbIE CBOMCTBA MIPABUJIO JICBOM PYKH. [Ipesenranus,
BEIIECTBA W3y4ath yCTpONCTBO U HMPUHIIUII ICHCTBUS: http://www.school-
AJIEKTPOABUIaTEIIs MOCTOSHHOTO TOKA Ha MOJICIIH. collection.edu.ru/,
OO0cy)1aTh OCHOBHBIC CBOKMCTBA MarHUTOB, MAalrHUTHOT'O https://infourok.ru
21 OmnpiTel apajes. OJIsI, TUIIOTE3y AMIiepa, 0COOCHHOCTH BUXPEBOTO TTOJIS, [IpeszenTanus,
MarauTHBIH TOTOK IKOJIOTMYECKHE aCTIEKThI PAOOTHI AJIEKTPOABUTATENICH, http://www.school-
IPUMEPHI UX MPAKTHYECKOTO MPUMEHCHHSI. collection.edu.ru/,
PaccmaTtpuBath qBMKEHHE 3apsHKEHHBIX YACTHI] B https://infourok.ru
22 3aKoH MarHMTHOM I10JI€ 3EMIIH. I[Ipesenranus,
3IIEKTPOMATrHUTHOM [TpuBOAKUTE IPUMEPHI TAPAMATHETUKOB, THAMATHETUKOB H http://www.school-
UHAYKIIUU. Buxpesoe (eppOMarHeTUKOB. collection.edu.ru/,
NEKTPUIECKOE TT0TTe W3y4aTh MarHMTHBIC CBOHCTBA BEIIECTBA. https://infourok.ru
23 CaMOMHIYKITHS. Habmronats 1 00bsacHATE: onbIThl Dapanest, UCoJIb3yst IIpeseHTanys,
WNHIyKTUBHOCTB. COBPEMEHHBIC MMPUOOPHI; SIBJICHUE CAMOWHTYKITHH. http://WWW.SChOOI-
DHeprus MarHUTHOT'O [ToHrMaTh CMBICT M 3aMKCBHIBATh (DOPMYIIBI ONIPEACICHUS collection.edu.ru/,
OJISI TOKa (U3UYECKUX BEIIMYMH: MAarHUTHBIN TTOTOK, MHAYKTHUBHOCTh httpS: //infourok.ru
24 KonTpomnpHas padota Ne2 KoHTYypa, I/]C caMOMHAYKIIMHU, SHEPTUs MAarHUTHOTO TIOJIs [IpesenTanus,
mo TeMaM «MarHuTHoe TOKa. http://www.school-
oJey, IToHnMaTh 0COOCHHOCTH BUXPEBOTO JIECKTPUUECKOTO TTOJIS. collection.edu.ru/,
«DJeKTpOMarHuTHas [O6BsicHsTE Bo3HHKHOBeHHE DIC B 3aMKHYTOM KOHTYPE, https://infourok.ru
AHIYKLIUSAY. ABMXKYIICMCA B OAHOPOJHOM MAarHUTHOM HOHC.]
dopMyIHUpOBaTh: 3aKOH JIEKTPOMATrHUTHOW UHAYKIIWH,
npasuiio JIenna.
[IpuMeHsATh 3aKOH SJIEKTPOMATHUTHOW HWHIYKIMH TPU
pelieHuu 3aaa4d
Kone6anus u Bosnsbl (154)
25 ‘ AHaJIN3 KOHTPOJIBHOI ‘ [TpuBoANTH MpUMEPHI KOJIEOATETHHBIX ABUKEHUN.
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paboTh YciioBus
BO3HUKHOBEHHUSA
MEXaHHMYECKUX
kKoJieOanuii. JIse moaenu
KoJ1e0aTeJIbHBIX CHUCTEM

26

Kunematuka
K0J1€0aTeJILHOTO
JIBHOKCHUS.
['apmonnyeckue
KoJeOaHus

27

JlnHamuka
K0J1e0aTEILHOTO
JIBUOKCHUS.

28

[IpeBpatienue HEPTUM
IIPU TAPMOHHYECKUX
KOJICOAHMSIX.
3aTyxarornue KojaeOaHus.

29

[IpomexyTounas
KOHTpOJIbHas padora 3a |
HOJIyTOIHE.
BrinyX1eHHBIE
KosneOaHus. Pezonanc

30

MexaHn4ecKHUe BOJIHBI.
3ByK. AHanu3
KOHTPOJILHOM paOOTBHI.

31

JlabopatopHas pabota
Ne3 «M3mepenne
YCKOPEHHUsI CBOOOTHOTO

[ToHuMaTh CMBICIT U 3aMUCHIBATH (POPMYIIBI OTIPEACTICHUS
(U3UYECKUX BEIMYWH: TIEPUOJT U 9acTOTa

KOJIeOaHUM, IUKJINYECcKasi 4acToTa, Mepruo KojiebaHui
IPYKMHHOTO

Y MaTeMaTU4YECKOr0 MasiTHUKOB, CKOPOCTh U JUIMHA BOJIHBI.
[IpuBoaAUTH OMpeAesieHUs MOHATUI: KoJiebaTellbHas
CUCTEMa, PE30HAHC, BOJIHA, BOJIHOBAs! TOBEPXHOCTH, JIyY,
TOH.

PaccmartpuBath: yciaoBusi, Ipu KOTOPBIX B KOJI€OATENbHBIX
CHUCTEeMaxX BO3HUKAIOT U MOJJEPKUBAIOTCS CBOOOTHBIC
KoJieOaHusl, CBSA3b KOJIEOATEILHOTO JBUKCHUS C
PaBHOMEPHBIM JIBUKEHUEM 1O OKPYKHOCTH.
Hcnonb3oBath Pusznueckne MOJEIN — FrapMOHUYECKHE
KoJieOaHuUsl, NPYKUHHBIA MasITHUK, MATEMAaTUYECKUI
MasiITHUK, TapMOHUYECKasi BOJTHA — MPU OMUCAHUU
K0J1€0aTeNbHBIX U BOJTHOBBIX IIPOIIECCOB.

Ha6nronaTe 1 00BSCHATH CBOOOIHBIE KOJIEOAHUS
NPY>KMHHOTO U MaTeMaTUYECKOr0 MasiTHUKOB.
NccnenoBath 3aBUCUMOCTD TIepHOJIa KOJIeOaHM rpy3a Ha
NPY>KUHE OT MAacChl IPy3a U KECTKOCTH MPYKUHBI.
Onpenenars yCKOpeHHe CBOOOIHOTO Ma/IEHUS C TTOMOIIIBIO
MaTeMaTUYECKOr0 MasiTHHKA.

3anucheIBaTh [ AaHAIM3UPOBATH | YPABHEHMUS:
rapMOHUYECKUX KOJeOaHUii, KoJeOaHuil rpy3a Ha Npy>KUHE,
JBIKEHUSI MAaTEeMaTUYECKOTO MasiTHUKA.

PaccmarpuBath npeBpalieHue SHEPruu IPU TAPMOHUYECKUX
KOJIeOaHUsX, 3aTyXalolIue KojaeOaHus, BHIHYKICHHbIE
KOJieOaHWsl, MEXaHUYECKUI PE30HAHC, [aBTOKOICOaHUS. |
AHanu3upoBaTh rpauKy 3aBUCUMOCTH: KOOPAMHATHI TENa,

[Ipesenranus,
http://www.school-
collection.edu.ru/,
https://infourok.ru

[Ipe3enTanus,
http://www.school-
collection.edu.ru/,
https://infourok.ru

[Ipesenranus,
http://www.school-
collection.edu.ru/,
https://infourok.ru

[Ipesenranus,
http://www.school-
collection.edu.ru/,
https://infourok.ru

[Ipe3enTanus,
http://www.school-
collection.edu.ru/,
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nagcHuAa C IIOMOIIBIO
HUTAHOI'O MAassTHHUKaA»

COBEPIIAIOIIIETO TAPMOHUYECKUE KOJIeOaHUsI, OT BPEMEHHU;
MPOEKIINI CKOPOCTH U YCKOPEHUS TeJa, COBEPIIAIOIIETO
rapMOHHYECKHE KOJIeOaHusl, OT BPEMEHHU; MMOJTHOMN
MEXaHUYECKOM IHEPTUH, KHHETUUECKON M MOTEHITUATILHON
SHEPIruM MPYKUHHOTO MasSTHUKA OT KOOPJAUHATHI IPy3a;
aMIUTATY/bI BRIHYKJICHHBIX KOJI€OAHUN OT 4acCTOTHI
W3MEHEHHUs BHEITHEH CHUJIBI IIPH PE30HAHCE; CMEICHUS
(KOOpJIMHATHI) YACTHUIL YIPYTO# CPeabl OT MOJIOKEHUS
PaBHOBECHS MPU PACIIPOCTPAHEHUHN BOJHBI BJ0JIb OCH X.
OOBSICHATDH: MEXAaHU3M BO3HUKHOBEHUS (HA MOJICIIN)
MOINEPEYHBIX BOJIH, YCIOBUE PACIPOCTPAHECHUS 3BYKOBBIX
BOJIH, BOBHMKHOBEHHE 2Xa.

OO0cyx)aaTh: 0COOEHHOCTH PAaCPOCTPAHEHUS ITONIEPEUHBIX U

MPOJOJIBHBIX BOJIH B CpeiaX, BPEAHOE BIMSHUE IIIyMa Ha
YEJIOBEKA U )KUBOTHBIX.

[Tonumate HpU3NYECKUN CMBICIT XapaKTEPUCTUK 3BYyKa:
I'POMKOCTH 3BYKa, BHICOTA TOHA, TEMOP.

[IprMeHSTh NOHATUSA U 3aKOHBI MEXaHUKH MPU PEILIEHUN
3a/1ay Ha pacyeT OCHOBHBIX (PU3NYECKHUX BETUYHH,
XapaKTEPU3YIOMINX KOJIeOaTEIbHOE U BOJTHOBOE JBUKEHUS

https://infourok.ru

32

CB0oOOHBIE
AIIEKTPOMArHUTHBIC
KOJIeOaHusl.
KonebatenbHbIi KOHTYP

33

[Ipouecce! mpu
TrapMOHUYECKHUX
KOoJIeOaHMsIX B
KoJIe0aTeIbHOM KOHTYpe

34

BrinyxneHHbIe

PaccmaTpuBaTh BOSHUKHOBEHHE CBOOOTHBIX
ANEKTPOMATHUTHBIX KOJICOaHUH B UACAIbHOM
Kose0arenbHOM KOHTYype. [loHnMaTh cMBbICT U 3aMUChIBATh
dbopmynbl onpeneneHust (GU3NUECKUX BEIUYUH: IEPUO]T
COOCTBEHHBIX JIEKTPOMArHUTHBIX KoneOanuii (popmyna
TomMmcoHa), IUKInYecKas 4acToTa COOCTBEHHBIX
ANIEKTPOMATHUTHBIX KOJI€OaHUH, aMIUIUTYAQ, IEPUOJ U
4acTOTa FapMOHUYECKUX MEKTPOMArHUTHBIX KOJICOaHHIH,
JEUCTBYIOLIME 3HAYEHUS CUJIbI IEPEMEHHOTO TOKA U

[Ipesenranus,
http://www.school-
collection.edu.ru/,
https://infourok.ru

[Ipesenranus,
http://www.school-
collection.edu.ru/,
https://infourok.ru

IIpesenranus,



https://infourok.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://infourok.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://infourok.ru/

18

3JIEKTPOMArHUTHBIE
KOJIeOaHUsl.
IlepemeHHBIN TOK

35 Pesucrop B nienu
NIEPEMEHHOTO TOKA.
JlencTByrO1ME 3HAYEHUS
CHWJIBI TOKA U
HaTPSHKECHUS

36 Tpanchopmarop

37 DNEeKTpOMarHUTHEIE
BOJTHBI

38 [TpuHLMIIBI paguOCBsI3U
U TCJIICBUJICHUS

39 KonTponbnas padota Ne3

10 TeMaM
«MexaHu4deckue
KOJICOAHUS M BOJIHBIY,
«DIJIEKTPOMATHUTHBIE
KOJICOAHUS MBOJIHBI.

MEPEMEHHOT0 HAIPSLKEHMSI, [EMKOCTHOE CONIPOTUBIIEHUE,
WHAYKTUBHOE CONPOTUBIICHUE |, KOAPPUITUEHT
TpaHchOpMaIK, UHTEHCUBHOCTbD 3JIEKTPOMArHUTHOU
BOJIHBI, IJTMHA U CKOPOCTh PacIpOCTPaHEHUS
3JEKTPOMAarHUTHOW BOJIHBI.

OO0cCy>X1aTh aHAJIOTUIO MEKTy MEXaHUYECKUMU U
ANEKTPUYECKUMHU BEJTMYHHAMMU.

OOBACHATD: MPUUUHY TTOTEPh SHEPTUH B peaIbHBIX
KoJ1e0aTeNbHbIX KOHTYpaX, IPEeBpallleHue YHEPTUHU B
UJealbHOM KOJIEOATEIbHOM KOHTYPE; MONEPEYHOCTh
AJEKTPOMArHUTHBIX BOJIH, HCIIOJIB3YSI MOJEIb
rapMOHUYECKOU dJIEKTPOMATHUTHOW BOJIHBI.

CpaBHHBaTh BBIHYXJEHHBIE U CBOOOIHBIE
ANIEKTPOMATHUTHBIE KOJIEOaHUs B KOJIEOATEIbHOM KOHTYPE.
CTpouTh ¥ aHAIU3UPOBATH FPAPUKHA 3aBUCUMOCTH
MIHOBEHHOI'O 3HAYEHHUsI [IEPEMEHHOI0 HAPSIKEHUS U CHUJIbI
IIEPEMEHHOI'0 TOKA OT BPEMEHH.

N3yyaTh: nepeMeHHbIN TOK KaK BbIHYK/ICHHBIE
AJIEKTPOMAarHUTHBIE KOJIeOaHusl; yCTPOUCTBO U MPUHIIUI
JercTBUA TpaHchopmaTropa, yCTPOUCTBO MHIYKIIMOHHOTO
reHeparopa NepeMEHHOI0 TOKa, [Ha3HaYeHue
HOBBILIAIOIIETO U MOHWKAIOLIETO TpaHC(OPMaTOPOB NpHU
nepeaade JICKTPUIECKON SHEPTUU Ha OOJIbIIINE
pacCTOsAHMS |; BOBHUKHOBEHUE DJIEKTPOMArHUTHBIX BOJIH B
OTKPBITOM KO0JIE0ATETbHOM KOHTYPE; IKCIIEPUMEHTATBHO
CBOKCTBA AJIEKTPOMArHUTHBIX BOJIH, CIIEKTP
AJEKTPOMArHUTHBIX BOJIH.

N3yuaTh 351eKTpOMarHuTHbIE KoJieOaHus B LIENU
IIEPEMEHHOI0 TOKA, COIEPIKAILEH PE3UCTOP.

http://www.school-
collection.edu.ru/,
https://infourok.ru

[Ipesenranus,
http://www.school-
collection.edu.ru/,
https://infourok.ru

[Ipe3enTanus,
http://www.school-
collection.edu.ru/,
https://infourok.ru
[Ipe3enTanus,
http://www.school-
collection.edu.ru/,
https://infourok.ru
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N3yyaTh NpUHIMIBI PAAUOCBS3U U TEIEBUACHHUS.
[IpuBOANTH NPUMEPHI BUOB PAAUOCBSI3H U CUCTEM
nepeaavyu TEICBUICHUS.

Pemate 3amaun Ha OIpe/elieHHEe OCHOBHBIX (DU3UYECKUX
BEJINYMH, XapaKTepU3yIIUX AIEKTPOMArHUTHBIE
K0J1€0aHMsI ¥ BOJIHBI, TpaHC(HOPMATOPHI

OnTtuka (94)

40

AHanu3 KOHTPOJIBHON
paboThI 3aKOH
MPSMOJIMHEUHOTO
pacnpocTpaHEHUs CBETA.
3aKOH OTpaXEHHUsI CBETA.
3aKOH NPETOMIICHHUS
CBETa

41

JlabopaTtopHas pabora Ne
4 «3mepenue
MOKa3aTes
MIPEIOMJICHUS CTEKIIaY.

42

JInuzel. @opmyia
TOHKOM JIMH3BI

43

[TocTpoenue
M300paKeHUH B TOHKUX
muH3ax. ['na3 kak
ONTHUYECKasl CUCTEMA.

44

JlaboparopHas padota No
5 «MccnenoBanHue

Hcnonb3oBath (pr3nuecKrue MOJICTH — TOUYCYHBIA UCTOUYHHUK
CBETA, CBETOBOM JIy4, OTHOPOAHAS U M30TPOITHAs Cpela,
IJIOCKAsi CBETOBAsI BOJIHA, TOHKAS JIMH3A P ONMCAHUHN
ONTUYECKUX SIBJICHU.

@opMyIMpOBaTh OCHOBHBIE 3aKOHBI TEOMETPUUECKON
ONTHUKH: 3aKOH NPSIMOJIMHENHOTO PACIIPOCTPAHEHUS CBETA,
3aKOH OTPAKCHUS CBETA, 3aKOH IPEJIOMIICHUS CBETA.
HabitonaTe 1 OOBSICHATD: SBJICHUS IPSIMOJIMHEHNHOTO
pacupoCcTpaHeHusl, OTPAKEHUS, IPEIIOMIICHHS CBETA.
[TosyuaTs ¥ aHATU3UPOBATH U300paKEHUE NTPEAMETA B
IIJIOCKOM 3€pKaje.

OO6cyxnaTh NPUMEHEHNE TUIOCKUX 3epKaJl. Y Ka3bIBaTh
0COOEHHOCTH 3epKaIBHOTO U TU(DPY3HOTO OTpAKEHUS
CBETA.

BoiBoguTh (hOpMyJIbL: 3aKOHA OTPAKEHUS CBETA U 3aKOHA
IIPEJTOMIICHHS CBETA.

PaccmartpuBats X0 CBETOBBIX JIyuel yepes
IJIOCKONIAPaJUIENIbHYIO TUIACTUHKY U TPEYTOJIBHYIO IPU3MY.
[IpuBOANTH MpUMEPHI PA3IMYHBIX TUIIOB JHH3 (10 popme
OTrPaHUYMBAIOIINX [TOBEPXHOCTEM).

[TonrMaTh CMBICT HOHATUN U BEJIMYMH: ONTHYECKH OoJiee
IUIOTHAs Cpea, ONTUYECKH MEHEe IUI0THAas cpefa, r1aBHas

[Ipe3enTanus,
http://www.school-
collection.edu.ru/,
https://infourok.ru

[Ipesenranus,
http://www.school-
collection.edu.ru/,
https://infourok.ru

[Ipesenranus,
http://www.school-
collection.edu.ru/,
https://infourok.ru

[Ipe3enTanus,
http://www.school-
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3aBUCUMOCTH
PACCTOSIHUS OT JIMH3HI 10
U300paKeHus OT
PacCTOSHUS OT JIMH3BI J0
peIMeTay

45

N3mepenne ckopoctu
cBera. Jlucnepcus cBera

46

[IpyrHnmn I 'rolrenca.
WuTepdepenius BoH

47

Nurepdepenuus
ceera.Jludpakuusacsera.
JlabopaTtopHas pabota Ne
6 «OnpeaeneHue TJIMHBI
CBETOBOM BOJIHBI».

48

KontponbsHas pabora Ned
0 TeMaM «3aKOHBI
r€OMETPUYECKON
OINTUKNY, «BomHOBast
OTITHKAY.

ONITUYECKAsi OCh, TOOOYHBIE ONTHUYECKUE OCH, ONTHYECKUN
HEHTp, (HOKaIbHBIE TNIOCKOCTH, TJIABHBIE (POKYCHI,
no6ouHbIe POKyChI, POKYCHOE pacCTOSHHUE, ONTHYECKas
CUJIa, IMHENHOE YBEIUYEHUE, YO 3PEHUS.

3anuceiBaTh POPMYITy ONpPEEICHUS ONTUYECKON CUITBI
TOHKOM JIMH3BI, HOPMYITY TOHKOU JTUH3BI, POPMYITY
ONPEEIICHUS JTMHEHHOTO YBEJIMYEHUSI TOHKOM JIMH3BI.
[IpuMeHATh MpaBUIIO 3HAKOB MPHU HUCHOJIB30BAHUH (POPMYJIIBI
TOHKOH JIMH3BI.

PaccmarpuBath X0 CBETOBBIX JIydeld B TOHKOM
cobuparolel U paccenBarolel JTNH3ax.

PaccunThIBaTh ONTHYECKYIO CHITY TOHKUX JUH3. 3yuaTh
ONTHYECKYIO CUCTEMY IJ1a3a, 1e(PEeKThI 3peHUS
(OJIMBOPYKOCTh U TAJIBHO30PKOCTH) M X KOPPEKITUIO.
Pemate 3a1aun Ha UCIIOJIb30BaHUE OCHOBHBIX 3aKOHOB,
(opMyJ1 ¥ MOHATUN T€OMETPUUECKON ONTUKH.
PaccmarpuBaTth METOJBI H3MEPEHUS CKOPOCTHU CBETA.
[Tony4yaTs nHTEPPEPEHIMOHHYIO U AUDPAKITUOHHYIO
KApTUHY JJIS1 BOJIH pa3HOW MPUPOIBI.

[Tonumath HpU3NYECKUN CMBICI MOHSATUN U BETUYHH:
uHTep(depeHIMsI, KOTepEHTHbIE HCTOYHUKHU BOJIH, Pa3HOCTh
xo/1a, nudpakiys, [ecTecTBEHHAsl CBETOBas BOJIHA];
yCJIOBUHN MHTEP(DEPEHITMOHHBIX MUHUMYMOB U
MaKCUMYMOB, YCIOBUN TU(PPAKIIMOHHBIX MAKCUMYMOB U
MUHUMYMOB (TIpH Ju(pakiMK CBETa OT OJHOMN LIENH).
HaGnronate siBnenus qucnepcuu, uHTephepeHuu u
nupakliM CBETa, CXEMY OMbITa ¢ OunpuzMon Openens
JUTSI TIOJTyY€HHUs KOTEPEHHBIX UICTOYHUKOB CBETA.
PaccmarpuBath: cxemy onbita KOHra mo HabIo/1eH1IO

collection.edu.ru/,
https://infourok.ru

[Ipe3enTanus,
http://www.school-
collection.edu.ru/,
https://infourok.ru

[Ipe3enTanus,
http://www.school-
collection.edu.ru/,
https://infourok.ru

[Ipesenranus,
http://www.school-
collection.edu.ru/,
https://infourok.ru
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uHTEephEPEHITNN CBETA, CXEMY OIBITa C OMIPU3MOM
@peHens A1 TOTYyYEeHUs KOTEPEHTHBIX NCTOYHUKOB CBETA.
Ha6nronaTh: BOZHUKHOBEHUE UHTEP(PEPEHIIMOHHOM
KApTHUHBI B TOHKUX IUICHKAaX, Kojel HproToHa.
dopmyIMpoBaTh NPpUHLMUI [ FOUTeHCa, TPUHIINAT
['torirenca—®peners.

PaccmatpuBath mudpakiuio MIOCKUX CBETOBBIX BOJIH Ha
JUTMHHOW Y3KOM ILEJIH.

Pemate 3amaun Ha UCIMOJIB30BAaHUE OCHOBHBIX (GOpMYT H
MOHSATHIH BOJITHOBOW ONTHUKH

DJIEMEHTBI TEOPUU OTHOCUTEIHLHOCTH (24)

49 AHaINU3 KOHTPOJIBHON OO0cy)aaTh TPYJHOCTH, BOSHUKAIOIINE ITPU [IpesenTanus,
paboThI. 3aKOHBI pactpocTpaHEeHUH IPUHITUIIA OTHOCUTEIBHOCTH Ha http://www.school-
AICKTPOJIUHAMUKH U 3JICKTPOMATrHUTHBIC SIBJICHUS. collection.edu.ru/,
IPUHITATT [To3HakomuThes ¢ hopmyaupokamu noctysnatoB CTO u ux | https://infourok.ru
OTHOCHUTEJIbHOCTH. (U3UIeCcKOoil CyIHOCTHIO.

[Toctynatsl OnuceiBaTh cxeMy omnbiTa MaitkenbcoHa—Mopiiu.
CTCTIHAIEHOM TEOPUH PaccMaTpuBaTh OTHOCHTEIBHOCTH OJTHOBPEMEHHOCTH
OTHOCUTEJIbHOCTH. coOBITHH, MPOMEXKYTKOB BpeMeHH U paccrosinuii B CTO.

50 Macca, umnynsc u 3anuceIBaTh GopMyay DUHIITEHHA U IOHUMATh €¢ [Ipesenranus,
DHEPIHUs B CIECIUATBHOM (U3NIEeCKUl CMBICIL. http://www.school-
TCOPHUH N3y4ath 3aBUCIMOCTb MEK]Iy MacCOM, UMITYyJIbCOM M collection.edu.ru/,
OTHOCHUTEIILHOCTH sneprucii B CTO. https://infourok.ru

KBanroBas ¢usuka (144)
51 PaBHOBeCHOE Ten0OBOE HccnenoBats CBOKMCTBA TETUIOBOTO U3JIyUYEHUSI, UCITOIB3YsI [Ipe3enTanus,
U3JTyuCHHE (pU3MUECKYI0 MOIeTTh — a0COJIFOTHO YEPHOE TEJO. http://www.school-
OO0cyxnaTh «ynbTpaduOICTOBYIO KATaCTPOPy». collection.edu.ru/,
Ananu3upoBath rpaduK 3aBUCIMOCTH MHTCHCUBHOCTH https://infourok.ru
52 3akoHbl (hoTorhdekra U3ITyYEHHUsI OT YACTOTHI BOJIHBI. [Tpe3enranus,
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®opmynpoBaTh KBAHTOBYIO Tunote3y Ilnanka. [lpuBoauts
3HAYEHHE NOCTOSTHHOM [ InaHka.
Habmronats u uccienoBath: sapieHue horodddexra,

http://www.school-
collection.edu.ru/,
https://infourok.ru

53 JlaBieHue cBera. HENPEPBIBHBIN U JIMHENYATBIN CIIEKTPHI. [Ipesenranus,
KopnyckynsipHo- PaccMaTtpuBaTh yCTpOWCTBO U MIPHHITHIT ACHCTBHS: http://www.school-
BOJIHOBOM Jyaanu3M [BakyyMHOTO (pOTO3]IEMEHTAa, Ja3epa). collection.edu.ru/,

HccnenoBats 3aBHCUMOCTH CHIThl (hOTOTOKA OT HampspkeHust | https://infourok.ru

54 [LimanerapHas Mogenb IIPU YMEHBIICHHOW NHTEHCUBHOCTH CBETA. [Ipe3enTanus,

aroMa ®opMynrpoBaTh: 3aK0HBI POTOdPPEKTa, mocTynarel bopa. | http://www.school-
3anuckeiBaTh ypaBHeHUE DiHIITEHA 115 hoTodPdexTa n collection.edu.ru/,
O0OBSCHSITH Ha €T0 OCHOBE 3aKOHBI (hoTOd(PdeKTa. https://infourok.ru

55 [Toctynatsr bopa. PaccmarpuBats: ABiIeHHUE NaBICHHS CBETA, KOPITYCKYJISIPHO- [Ipesenranus,
Mozens aToMa Boaopoa BOJIHOBOU Jyallu3M, TUIoTe3y ne bpoims. http://www.school-
o Bopy Nzyuars: onsiThl JIebenena, Moaens atoma ToMcoHa, collection.edu.ru/,

onbIThl Pe3epdopaa, mianeTapHyro MOJIENIb aTOMA. https://infourok.ru
PaccmarpuBath Mojienbs atoMa Bojopoaa 1o bopy.

AHanu3upoBaTh YIHEPTCTUUECKYIO TUArPAMMY aToMa

BOJIOPO/IA.

OOBICHATH TPOUCXOXKICHUE JTUHEHYATHIX CTIEKTPOB C

no3uuui reopun bopa. Pemate 3a1aun Ha UCIIOJIB30BAHUE

OCHOBHBIX TIOHATHN KBAHTOBOM TEOPUH DJIEKTPOMATHUTHOTO

U3ITYyYCHUS

56 JIabopaTtopHas pabota Ne PaccmarpuBath METO/bI pETHCTPALIMU 3apsyKEHHbIX yacTull. | [Ipe3enTanus,

7 «Habnronenue [TorumaTh GU3NIECKUN CMBICIT TTOHATHH U BEJTUYHH: http://www.school-

CILTOIIIHOTO U MacCOBOE M 3apsJIOBOC YMCIIA, JHEPTHS CBSI3U U yACIbHas collection.edu.ru/,

JUHEHYATOTO CIICKTPOBY. SHEPTHS CBSI3M aTOMHOTO SApa, PATMOAKTHBHBIA pacmaj, https://infourok.ru
57 MeTobI perucTpanuu TIEPHO/I TIOJTypacIiaia, iAepHasi peaKIus, SHePreTHICCKUI [Ipe3enTanus,

3apsYKEHHBIX YaCTHII.
EctecTBeHHas

BBIXO/I SIICPHOM PEaKINK, IICITHAS sIIepHAs peaKIns,
KO2(pPUIIMEHT pa3MHOKEHHUS HEHTPOHOB, KPUTHYICCKAS

http://www.school-
collection.edu.ru/,
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PaaArOaAKTUBHOCTD

58

PannoaktuBHbIC
npeBpalieHus. 3aKkoH
PaANOAaKTUBHOTO
pacnaza. M3oTormbl

59

HckyccTtBennoe
IPEBPALLEHAE aTOMHBIX
anep. [IporonHo-
HEUTPOHHAs MOJIEIb
aTOMHOTO sAJIpa

60

SnepHble crIbl. DHEPrUus
CBSI3U aTOMHBIX SIJIEP

61

IlenHbIe siiepHbIE
peakuuu. SnepHslii
peaKkTop

62

buonornueckoe
TIEUCTBHUE
PaIMOAKTUBHBIX
V3IIyYEHU.

63

3J’I€MGHTapHI)Ie qaCTHUIBbI.

DOyHIaMEHTAJIbHBIE
B3aHMOJIEHCTBUSA

64

KontponbHas paborta
Ne5(urorosasi) nmo Teme
«KBanToBas pusnka.

Macca, [TepMosiepHas peakiys |, HOHU3UPYIoIIee
W3JIy4CHUE, MOTJIOMIEHHAS 1032 U3Ty4YE€HHUs, MOIIIHOCTh
MOTJIONIEHHOM J03bl U3Ty4YE€HUS, DKBUBAJICHTHAS 1034,
AJIEMEHTAPHAS YaCTHUIIA, AaHHUT IS,

[IpuBOIUTH MpUMEPHI U30TONOB BOAOPOAa. ONUCHIBATH:
POTOHHO-HEUTPOHHYIO MOJIENIb aTOMHOTO SIIPA,
BO3HUKHOBEHUE JeeKTa Macc.

PaccmartpuBath CBOMCTBA SIIGPHBIX CUJI, CHIIBHOE (SIIEpHOE)
B3aUMOJECHCTBUE HYKJIOHOB.

AHanu3upoBath rpaduk 3aBUCUMOCTU YACIbHON YHEPTUU
CBSI3U aTOMHOTO sI/ipa OT YKCJia HYKJIOHOB B HEM (MacCOBOTO
YyHcIa).

N3yyaTh cxemy yCTaHOBKH JIJI1 UCCIEAOBAHUS
PaIMOAKTUBHOTO U3JTyYEHHUS.

[Tonumarts pusmdeckyro npupoay aibga-, bera- U ramma-
V3JIyYCHUH.

@opMyMpOBaTh U MPUMEHSTH MMPaBUIa CMELIECHUS IS
o0bscHeHus anb(da- u 6eTa-pacnagoB (MEKTPOHHBIN
pacman).

N3y4yath 3aK0H paIMOaKTUBHOTO pacnaaa; TPeKu
3apsOKEHHBIX YacTull o oTorpadusim.

[[ToHMMAaTh CTATUCTHUUECKUN XapaKTep 3aKOHa
PaIMOAKTUBHOIO pacnasa. |

[PaccunThIBaTh SJHEPreTUUECKUI BBIXOJ SICPHBIX PEAKIUH. |
OOBACHATH UEMHYIO SAEPHYIO PEAKIIUIO, YCTPOMCTBO
SIZIEPHOTO PEAKTOpPA MO CXEMaM.

OO0cyx1aTh: SBJICHUS €CTECTBEHHON U UCKYCCTBEHHOM
PaIMOAKTUBHOCTH, YCJIOBUE MTPOTEKAHUS YIIPABIIEMON
LEMHOM SEPHON PEAKLINH, UCIIOJIb3Ys ITOHATHE

https://infourok.ru

[Ipesenranus,
http://www.school-
collection.edu.ru/,
https://infourok.ru

[Ipesenranus,
http://www.school-
collection.edu.ru/,
https://infourok.ru

[Ipesenranus,
http://www.school-
collection.edu.ru/,
https://infourok.ru

[Ipesenranus,
http://www.school-
collection.edu.ru/,
https://infourok.ru

[Ipesenranus,
http://www.school-
collection.edu.ru/,
https://infourok.ru

[Ipesenranus,
http://www.school-
collection.edu.ru/,
https://infourok.ru

[Ipesenranus,
http://www.school-
collection.edu.ru/,
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KPUTUYECKON MAaCChI, SKOJOTUYECKHE MPOOIEMBI,
CBSI3aHHBIE C UCIOJBb30BAHNEM aTOMHBIX 3JIEKTPOCTAHLINM,
PUMEHEHUE PAIMOAKTUBHBIX U30TOMOB, [0COOEHHOCTH
TEePMOsIIEpHBIX peakuuid, mpodnemy Y TC], ucTouHuKu
€CTECTBEHHOT'0 PaJIMAIIMOHHOTO (hOHA, MEPHI
IPEIOCTOPOKHOCTU MIPHU pabOTe ¢ PaAOAKTUBHBIMU
BEILIECTBAMU.

OOBIACHATH OMOJIOTUYECKOE JCHCTBUE HOHU3UPYIOIIETO
U3IIYYEHUS, UCTIOJIb3YsI MOHSATHUS MOTJIOIEHHON 1035l
W3JIyYEHUS U DKBUBAJIECHTHOMN JO3bI.

N3mepsTh ecTecTBEHHBIN paguanuoHHbiid (oH. [IlpuBoauTth
npuMepsl pyHAaMEHTaNbHBIX YacTull. PaccMarpuBarth
CBOKCTBA JJIEMEHTAPHBIX YacThll. ONUCHIBAThH
(yHIaMEHTAJIbHbIE B3aMMOJICHCTBHUSI

https://infourok.ru

Actpoduizuka (44)

65 AHanu3 KOHTPOJIbHOU
paboTel. CosHeUHas
cucrema

66 Comnrie. 3Be3bl

67 HToroast KOHTPOJIbHAS
pabota. Hama
lNamakTuka.

68 AHanu3 KOHTPOJIBHON

paboTHI.

Pa3nuuarh reoOleHTPUYECKYIO U TEIMOLEHTPUIECKYIO
CUCTEMBI MUPA.

[IpuBoauThH MpuMepsl 00HEKTOB Beenennoi, [Turmos
rajakTHK (110 BHEIIHEMY BUY)].

OueHnBaTh pacCTOSHUSA 0 Pa3IUYHBIX KOCMUYECKUX
00BEKTOB, UCIIOJb3YsI IOHITHS: TAPCEK, CBETOBOU IO,
ACTPOHOMMYECKAS €AMHULIA.

OOBsCHATH (PU3NUECKUE TTPOLIECCHI, MPOUCXOAIINE HA
ComnHue.

PaccmarpuBath cTpoeHHE COTHEYHOU aTMOC(hEpHI,
IPUMEPHI IPOSIBIICHUS COTHEUHON aKTUBHOCTHU U €€
BJIMSIHUSA HA MPOTEKAaHUE MPOLECCOB HA HAIIEH IJIaHEeTe.
N3yuaTs GU3NUECKyrO TPUPOAY TIAHET 3€MHOM TPYTIIIHBI,
IUTAHET-TUTAHTOB U MaJIbIX TeJd COJIHEYHON CUCTEMBI.

[Ipesenranus,
http://www.school-
collection.edu.ru/,
https://infourok.ru

[Ipesenranus,
http://www.school-
collection.edu.ru/,
https://infourok.ru

[Ipesenranus,
http://www.school-
collection.edu.ru/,
https://infourok.ru

[Ipesenranus,
http://www.school-
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[IpoctpancTBeHHO-
BPEMEHHBIE MACIITAOBI
Ha0JIr01aeMOM
Bcenennon.
IIpencrabnenus: 06
3BOJTIONIMU Bceenennon

[IpuBOAUTH MPUMEPHI: ACTEPOUAOB, KAPJIUKOBBIX IUIAHET,
KOMET, METEOPHBIX ITOTOKOB.

[ToHumMaTh 0COOEHHOCTH: IEPEMEHHBIX, HOBBIX U
CBEPXHOBBIX 3B€3/l, IK30ILIAHET.

PaccmarpuBath MeToABI apasiakca s U3MEpPEHUs
pPacCTOsTHUM 10 KOCMUYECKUX 00BEKTOB.

OnuceiBaTh cTpoeHue Hamel ["anaktuku. @opMyIupoBaTh
3aK0oH Xa00sa 1 MOHUMATh (PU3NYECKUNM CMBICI MIOCTOSTHHOM
Xabbmna.

[1o3HaKOMHTBCS € IEMEHTAMH TEOPHUH bOJIBIIOrO B3pHIBA,
MIPEACTABICHUSIMU 00 3BOJIIOIIUU 3BE3],
KpynHOMAacIITaOHO# cTpyKTypoi Beenennoi.

CpaBHUBATH 3BE3/1bI, UCIIOJIB3YS CIAEAYIOIIUE TAPAMETPHI:
pasmep, Macca, TeEMIIepaTrypa NOBEPXHOCTH.

3anuckIBaTh U UCIOJIb30BaTh 3akoH CTepana—bonbiMana
pU U3YYEHUU (PU3HUECKON NPUPOBI 3BE3.

Hcnons3oBate quarpamMmy I'epummnpynra—Paccena npu
OIIMCAaHUH DBOJIIOLMH 3BE3I.

IToHnMaTh, 4TO DBOJOLMSA 3BE3/1bI OIIPEACIISIETCA MACCOU €€
a1pa.

VYka3pIBaTh 0COOCHHOCTH HEHTPOHHBIX 3BE3/I, ITYJIHCAPOB,
YEPHBIX JIBIP.

PaznuyaTe paccesHHbIEC U IIAPOBBIE 3BE3IHBIE CKOIUICHHS.
PackppIBaTh CMBICIT TOHATHS «TAJTAKTHKAY.

OOcyxaaTh  MPOCTPAaHCTBEHHO-BPEMEHHBIE  MacIITaObl
Bcenennoin, [cymecTBoBaHME TEMHOW MAaT€pud W TEMHOU
SHEprud |

collection.edu.ru/,
https://infourok.ru

HUroro:

684
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5. Onucanue y4e0HO-MeTOANYECKOT0 M MATEPHAIBHO-TEXHUYECKOro o0ecrneyeHus
o0pa3zoBaTe/IbHOM NeATeIbHOCTH.

1. Mskumes I'.4., IletpoBa M.A., 11 «xmacc. VYueOHuk  ajis
o61eoOpazoBaTeNbHBIX opranuzanuii. M: poda, 2020.

2. Ouzuka. Paboune mnporpammel. IIpenmerHas auHUS Y4EOHHKOB CepuUU
«Knaccuueckuit  kype». 10-11  kmaccel:  yue6. mocobue g oOiieoOpa3oBar.
opraHuzanuii: 6a3oBpli W yrayon. ypouu / A.B.llaramuna. — 2-¢ uszn. — M.:
[Ipocsemenue, 2018. — 91 c.

3. Bonko B.A. YHuBepcanbHble MoypouHble pa3paboTku mo ¢usuke: 10
kinacc. - M.: BAKO, 2007. - 400 c. - (B nomouip NIKOIbHOMY YUHUTEIIIO).

4. Caypos I0.A. ®usuka. [Toypounsie pazpadbotku. 10 knacc: mocodbue s
yuuTteneit o0meoopa3zoBareabHbIX yupexaeuuit / M.: IIpocsemenue. 2010.

5. OU3UKA 10. DnekTpoHHOE mpuioxeHue K yueOHuky [.S.Mskumesa,
b.b.byxosuena, H.H.Corckoro. 3A0O «O6pa3zoBanune Meaua» OAO «M3natenscTBO
«IIpocsemienue», 2011. DVD.

6. IloBTOpeHue U KOHTPOJIb 3HAHUM MO (HU3UKE HA YPOKAX M BHEKJIACCHBIX
Meponpuatusax, 10-11  kimaccel: NUKTaHTHI, TECThI, KPOCCBOPJbI, BHEKJIACCHBIE
meponpusatus. H.A. Snymesckas. - MockBa: MU3garensctBo ['nmoOyc; Bonrorpan:
[Tanopama, 2009. - 240 c. - (KauecTBO 00y4ueHus).

7. KonTtponbHo-usmepurenbusie mMatepuainbl. @usuka: 10 xmacc / Cocr.
H.1.30pun. - M.: BAKO, 2010.
8. [Terpymenko H.U. Coopuuk nukrantoB no ¢usuke: VI-X k. - MUHCK.:

«Haponnas acera», 1982. - 64 c.

9. Kabapaun O.®., OpnoB B.A. ®usuka. Tecter. 10-11 kmaccer: YuebHo-
MeToauveckoe nocoodue. - M.: JIpoda, 1998.

10.  DJIexTpOHHBIEC PECYPCHI:

e https://nashol.com,http://www.school-collection.edu.ru,
http://festival.1september.ru.

e https://neznaika.pro/oge/obch_oge/

e http://onlinetestpad.com/ru - cepBuc ans co3daHHs KPOCCBOPJOB, TECTOB,
ONPOCOB, JJOTHYECKUX UTP U 3aJaHUN

e https://learningapps.org/ - cepBuc IS CO3IaHUS MHTEPAKTHBHBIX HIPOBBIX
3aJlaHuM.

e http://humanitar.ru/

o http://www.fipi.ru/

e https://ru.wikipedia.org
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